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BCTYII

3pocni BUMOTH JIO CTATUCTHKH SIK (YHIaMEHTAIbHOT HaBYAIbHOT
JUCHMILIIHK  (ITOpsIT 3 MaTeMaTHKOK Ta IH()OPMATHUKOI0), a TaKOK
HarajpHa moTpe0a B MIJABUIICHHI 11 HAayKOBOTO pPIiBHS 3yMOBJIIOIOThH
HEOOXIHICTh MepeOyIOBH 1 CaMOro HaBYaJBLHOIO Kypcy. A came,
BUKJIQJIaHHSI CTATUCTUKM IIOBMHHE 3a0e3leuyBaTH CTBOPECHHS HAIiiHOL
METOAOJOTIYHOT  0a3u  MOTJIMONEHOr0  €KOHOMIYHOTO  aHamizy 3
KOMIUICKCHIM BUKOPHCTAHHSIM TPAAULIHHUX CTATUCTHYHHX 1 Cy4acHUX
MaTeMaTHKO-CTATUCTUYHUX METOJIB.

OBoJiofiHHS MaTepiaJioM BIiANOBIAHUX TEM Ma€ JOaTH CTYICHTY
nepur HABUYKH CaMOCTIHHOT poOOTH 3 MACOBUMHM CTATUCTUYHUMH JaHUMHU
1 3a0€e3MeYnTH CTBOPEHHS TEOPETHYHOI 0a3u JUIsl HayKOBOTO IIOIIYKY B
KypCOBOMY Ta JWIIOMHOMY NPOEKTYBaHHI, a 3 4acoM — 1 y MalOyTHii
MPAKTUYHINA 91 HAYKOBIH MiSITBHOCTI.

[Ipy migroToBmi MmigApPyYHWKA BpPaXxOBaHO JIOCBIJ BHKIIAJIaHHS
HaBYaJbHUX KypciB «Cratuctnka» Ta «Meronuka BUKJIaJaHHS
cTaTHCTUKW» B HamioHanmsHOMY arpapHOMY YHIBEPCHUTETI Ta iHITUX BY3aX,
HasBHICTh paHilie OMyOJiKOBaHWX aBTOPOM IiIPYYHHKIB, HaBUAIHHHUX
MOCIOHMKIB 1 IHIINX HABYAJIHHO-METOIMYHIX 1 HOpPMATHBHUX MaTepialib.

BpaxoByroun Bil4yTHI ICHUXOJIOTIYHI MEPEMIKOIN MOJ0 NIMPOKOTO
BUKOPUCTAHHS METOAIB MaTeMaTHYHOI CTATHCTUKU y BUPILIEHHI Pi3HOTO
POy AaHaNTHYHHMX 3a/Ja4, OKpeMi TEeMH MiJpy4YHUKA BHUKIAIACHO Yy
MaKCUMaJbHO MOXKJIMBOMY HAOJMKCHHI BHUCBITICHHS iX TPUKIAIHOTO
3HAa4YCHHS, a NpU HEOOXiTHOCTI — IX MaTeMaTH4HOi mpHUpomu (a He
MaTeMaTUYHUX J0BeJeHb). OCOOIMBOTO 3HAYCHHS HAJAaHO EKOHOMIYHIN
iHTeprpeTanii pe3yibTaTiB MaTeMaTHYHHX PO3PAaxXyHKIB, IO MOBHHHO
CIPUSITH TBOPYOMY 3aCBOEHHIO CTATUCTHYHHX TMPUUOMIB  00pOOKH
€KOHOMIYHOI iH(pOopMarii.

3BaKarO4M HA TCOPETUUHY BAXKJIMBICThH JCSKUX TEM 1 1X MPAKTHUHY
3HAYYIIICTh B aHAJI31 COIIAThPHO-eKOHOMIYHHX SIBHII, @ TAKOX T€, IO IS
MITOTOBKH MAricTpiB i acmipaHTIB MOTPIOHO OLTBII TIHOOKHI PO3TIISIT
[UTaHb TEOPil, METOMOJIOTII Ta MPAKTHMKH CTATUCTHUYHUX JIOCIIIKEHbB,
OKpeMi po3iiin poOOTH BHUKJIAJECHO OUIBII IOMNIMOJICHO 1 IIMpIe, 3
BUCBITJICHHSIM Dpsily TWTaHb 3a pPe3yJIbTaTaMH BIACHUX JIOCIIIKEHb
aBTOpA.

[lpn HanmucaHHI TiAPYYHHKAa BPaxoBYBaBCS TOW (akT, IO Taly3b
C€KOHOMIYHHUX JIOCHI/DKCHb, B sKIM TmependadaeTbcss 3acTOCyBaHHS
MaTEeMaTHKO-CTATUCTUYHUX METOJIB, crenudiyHa, a came Te, II0



HE3aJeKHICTh OJUHUIL CIIOCTEPEKEHHS 1 HOPMabHUN  XapakTep
pPO3MOLTY TYT HE € MpaBmsIOM. BkazaHa 0COOMUBICTh 3HAYHO YCKIIAIHIOE
METOJM CTATHCTUYHOI OI[iHKK. Taki 0OCTaBUHU 3yMOBHJIM JACTajbHillIe
BUKJIQZICHHS OKPEMHX TEM HaBUAJIbHOI mporpaMu. Cepen HUX: BUOIpKOBHIA
METOJI CIIOCTEPEIKCHHS, AMCICPCIHHMI 1 KOpesiiitHO-perpeciiHuit
aHai3.

[igpyyHuK po3paxoBaHHWl Ha MPOrpaMOBaHMI KOHTPOJb 3aCBOEHUX
3HaHb CTYACHTaMH B PO3pi3l OKpeMHX TeM. ABTOp 3acTOCYBaB JiHIHHY
porpamMmy KOHTPOJIIO 3HaHb, a caMe TOM 1i BapiaHT, KOJIA CTYJICHT MIOBUHEH
3HAWTH TPAaBWIBHY BIJIMOBIb 13 KUIBKOX BIAMOBIAEH 1 TNEperTH a0
HACTYIHOTO KaJpy iHdopmarii.

dopMa TMoOAaHHS MPOrPaMOBAHOIO Marepially i KOHUEHTPOBAHICTbH
HOro 3MIiCTy MalOTh Taki IepeBard mnepes NociOHUMKaMu Ta MigpyYHUKaAMH
3 TpaaumiiiHO (HOpMOIO BUKIAJEHHS: 1) CHOpHATUMYTHh MeEpeBipIli
3aCBO€HHS 3HAHb 10 pe3ylbTaTax BiAMOBimeH (KUTBKICTh MPaBUIBHHUX
BIJIMTOBiz€I), IO CBIAYWTH MPO YCIIXH CTYICHTAa B TPOIECI BHBUCHHS
KOXXHOi TeMHu; 2) BIIaCHUI Oe3mepepBHUI KOHTPOJb CITy)KUTUME
3BOPOTHHUM 3B'A3KOM IIOJ0 PO3YMIHHS CTyJE€HTOM MaTtepiany; 3)
MIPUCTOCOBAHICTh JJISi CAMOCTIHOTO BUBYEHHS Kypcy; 4) MOXKIUBICTH
YTOYHEHHS HAMOLIBII iICTOTHUX THTaHb;, 5) MOXIHUBICTh 3BECTH IIHPOKE
KOJIO TIUTaHb JI0 OCHOBHUX (BY3JIOBHUX).

ABTop BHUpaxae BAsuHicTh Koneram Ilerpenko X.A. i Crapokoxko B.IL
3a JIOMIOMOT'Y TIPH ITiATOTOBIII PYKOMHUCY MiJPYYHHKA 10 BUIAAHHSI.



MOAVYJIb 1

TEMA 1. METOAOJIOI'TYHI BACAAU CTATUCTUKH
§ 1.1. 3ara;ibHe MOHATTS CTATHCTHKH, i ray3i

TepMiH «cCTaTHCTHKa» MOXOOUTH BiJ JIATHHCBKOTO «status», IO
03HAYa€ I0JI0KEHHS, CTaH SBUII. Bix KOpeHs 1IbOro cJI0Ba BUHUKIIU CIIOBA
«stato» (mepikaBa), «statistay (CTaTUCTHK, 3HABEIb JICPKaBH), «statistiks»
(craTucTHKa — MEBHA cyma 3HaHb, 3BEICHb TpoO JepxkaBy). Lleit Tepmin
ICHY€ CTOJITTSI, X0U 3MIiCT HOr0 HEOJHOPA30BO 3MIHIOBABCSL.

VY HaykoBii miTepaTypi CIOBO «CTaTHUCTHUKa» BkuBaroTh i3 X VIII
CTOJIITTS 32 3MICTOM SIK JIep’KaBO3HABCTBO. [IpoTe craTucTrka movana cBii
PO3BHUTOK 3HauHO paHime — y cepeanni X VII cromitrs.

Huni TepMiH «€TaTHCTHKA) BKUBAIOTH Y KUTbKOX 3HAYCHHAX:

1) e — nasi, sIKi XapakTeprU3ylOTh MAaCOBI CyCIUIbHI SIBUILA,

2) mpouec 30upanHs, 30epiraHHs i O0OpoOKM JaHMX TNPO MAacoBi
CYCIIUTBHI SBUIIA, TOOTO Taly3b MPAKTHYHOI MisIIFHOCTI, CIIPSIMOBAHOI Ha
oJlep>kaHHA, O00pOOKy, aHali3 i BHAAHHA MAacOBHX JaHWUX MMPO SBUIIA 1
MPOLIECH CYCIIJIBHOTO KUTTS;

3) 1e — HayKa, sKa BUBYAE BEIIMYHMHY, PO3MIPH 1 KUIbKICHY CTOPOHY
MAaCOBHX CYCITUIBHHX SIBHI Y HEPO3PUBHOMY 3B'SI3KY 3 SKICHOIO CTOPOHOIO
[MX SBHIIL, 3 1X COIIaTLHO-EKOHOMIYHUM 3MICTOM.

HaykoBa cucrema CTaTUCTHKU CKJIQJIAEThCS 13 CTATHCTUYHOI Teopii,
CTaTUCTMYHOI METOAOJIOTIi Ta 3BEJCHHX PpE3yJbTaTiB CTaTUCTUYHUX
JOCIIIIKEHD.

CraTucTHYHA Teopis sIBISE COOOI0 3aralbHE BYCHHS MPO PO3MipH
CYCHUIBHUX SIBUII 1 CTaTUCTUYHUX MOKAa3HMKIB, SIKI iX XapaKTepU3yIOTb.
Bona Bxiroyae TakoX BHUBYEHHS 3B'A3KIB  MDK  CTaTHCTHUYHUMH
MOKa3HUKaMU, PO3BHUTKY, 3MiH 3MICTY 1 JOPMHU CTATUCTUUHUX MTOKA3HUKIB.

CrarucTiyHa METOJOJIOTISI — 1€ CYKYITHICTh CTATUCTHYHHX METOJIB
nociimpkeHHss. BoHa po3po0iisie muTaHHs 30UpaHHs 3BEACHD MPO PO3MipH
CYCIIITPHUX SIBHUIN, BHBUYEHHS 3B'S3KIB MK BEITUYWHAMH Ta TUHAMIKH,
MIPUHIIAIIIB 1 TPUIOMIB aHaITi3y CTATUCTUYHUX JTaHUX.

CratucTryHa HayKa sSBIsiE COO0I0 HEPO3PUBHY €IHICTh CTATUCTHYHOL
TeOopii 1 CTATUCTUYHOT METOTOJIOT 1.

3BeICHI pe3yNbTaTH CTATHCTUYHHMX JOCIIDKEHb — II€ CYKYITHICTb
KOHKPETHHX HAayKOBO OOIPYHTOBAHWX CTATUCTUYHUX JaHUX (HANPUKIA,
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MOKa3HUKH KIJIBKOCTI TBapHH 3a 1X BHJAMU Ha NEBHY /ATy, MOKa3HUKH
o0cATY IpOAYKIIii TBAPMHHMIITBA 33 TIEBHUH PIK 1 T. II.).

HaiinomupeHimuM y CTaTUCTUYHIN JIiTepaTypi € BHU3HAYCHHS
CTaTHCTUKH SIK Haykd, copmyiboBane y 1945 p. Ha HaykoBiil Hapaui 3
IUTaHb cTaTUCTUKU: «CTaTUCTHKA — CaMOCTiifHa CycmijabHA Hayka. Bona
BHBYA€E KUIbKICHY CTOPOHY MAacOBHX CYCHUIBHHUX SIBUII y HEPO3PUBHOMY
3B'SI3KY 3 iX SAIKICHOI CTOpOHOK. CTaTHCTHKA BHBYAE KUIBKICHY CTOPOHY
CYCHUIBHOTO BHPOOHMIITBA B €IHOCTI BUPOOHWMYMX CHJI 1 BUPOOHUYMX
BiTHOCHH, @ TaKOX SIBUIL KYJLTYPHOTO 1 TOMITHYHOTO KUTTS CYCITiIbCTBA.
Bona BHBUa€ BIUTMB NPUPOJHUX 1 TEXHIYHUX (PAKTOPIB HA KUTBKICHI 3MiHH
CYCHUIBHOTO JKMUTTSl Ta BIUIUB PO3BUTKY CYCIUIBHOIO BHPOOHMIITBA Ha
MPUPOAHI YMOBH KHUTTS CYCHITBCTBAY.

VY HaykoBill siTepaTypi MOXHa 3YCTpITH W IHIDY IYMKY IIOJO
BU3HAYCHHS CTaTUCTHKU SK Haykd. OKpemi aBTOpHM BBaKaroTh, IO
CTAaTHCTHKA HE Ma€ CBOTO MpEAMETa JOCTIHKEHHS, a € JIUIIE CBOEPITHIM
METOJIOM ITi3HaHHA. MU He MOTO/DKYEMOCH 3 TAaKOIO JyMKOIO, aJUKe Hayk,
AKi He MarOTh CBOTO MpeaIMeTa AOCITIDKeHHs, He Moxke 0yTu. To0To 11e, mo
CyTi, 3alepedye iCHyBaHHS CTATUCTHKH SK CAMOCTIIHOI HAYKH.

BiamoBigHO 1[0 HayKOBOi AMCHWIUIIHE (CTAaTHUCTUYHOI HAyKH)
CTaTUCTHKOIO HA3WBAIOTh HABUYAILHY JMCIUILIIHY Y BHUIIUX 1 CepelHiX
CreliabHUX HABYAIBHUX 3aKJIaJiax.

TepMiHOM «CTaTUCTHKa» TaKOX HA3MBAIOTh CYKYMHICTh HHU(POBUX
3BEJICHb, SIKI XapaKTepPU3YIOTh Ti UM 1HIII SBHIIA CYCIIIBHOTO KHUTTS abo
iX CyKynHicTh (HampHKIad, CTATHCTUKA MOCIBHUX IUJIOMI, CTaTHCTHKA
YPO’KaHOCTI TOIIIO).

CTaTHCTUKOIO B MaTeMaTW4HId CTATUCTUI HA3WBAIOTh JCSKHHA
napameTp f, SIKMi 3aJIeXuTh Bijg “**2>%~%  3HaueHHs mapaMeTpa € OJHHM
3 psiy MoxIMBHX. OTKe, KOJKHA CTATUCTUKA B IIbOMY PO3YMiHHI Ma€ CBil
pO3MOIiT iIMOBIpHOCTEH.

Ipuxknao. TlpumycTumo, x; — ypoxKaiHICTh BiBca y i-My TOCHOAAPCTBI palioHy.
CepenHro yposkalHICTB MO BCIX T'OCIOAApCTBAaX paiiOHYy MOKHA B TaKOMy pasi
Ha3BaTH CTATUCTUKOK. SIKIIO ypOXKaiHICTh TOCHOJAPCTB MOPIBHATH MiK COOOO, TO
MakCcUMajbHa 4YM MiHIMalbHA YpOKalHICTE TeX OyAyTh CTaTUCTUKAMH.
OcoOnuBiCTIO 3MICTY TEepMiHAa «CTaTUCTHKa» B IIbOMY PO3YMIHHI € Te, IO TYT
MIIKPECIIOEThCSI  HASIBHICTh ~ YITKOIO ~ MATEMAaTU4YHOrO IpaBwiia  (QITOPUTMY)
OJIepKaHHS BEJIMYMHHU NapaMeTpa i3 CyKyIHOCTI CIIOCTEPEKEHb.

CraTucTrka K CaMOCTiiiHa HayKa MPOWIUIA CKJIATHUHA IIISX CBOTO
CTaHOBJICHHs. Y IPOIeCi pO3BUTKY B ii CKJIa/i BUAUIMINCS: MaTeMaTHIHA
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CTaTHCTWKA, 3arajibHa TEOpis CTATHUCTHKH, COIabHO-eKOHOMIYHA
craructuka (y OUTHII BYy3bKOMY PO3YMiHHI — COIlialbHAa 1 €KOHOMidHA
CTaTHCTHKA), TaTy3€Bl CTATUCTUKHU.

IcHye rpazamist CTaTMCTHK 1 3a chepamMu JIIOJACHKOI ISUIBHOCTI,
chepamu 00iry, AudepeHIiialiero eKOHOMIYHUX HAYK.

SIKuio po3risiaTH mepeNideHi BUIIE BUJAW SIK CHCTEMY HayKOBHX
CTATHUCTUYHMX JUCLMILIIH, CJIiJ] HA3BaTH 1 JICAKI HOBI PO3JILUIN CTATHCTUKH,
CTBOpEHI ITiJl BIUIMBOM IHTETpaliiHUX 3B'S3KiB 3 1HIIUMH HayKamH, 1e —
CTaTUCTHYHE MOJICIIOBAHHS, CTATUCTUYHE MPOTHO3YBAHHSI Ta 1H.

PosrnsiHeMO KOPOTKO 3MIiCT KOXXKHOTO 3 BH[IB CTAaTHCTUKH 3a
TPaJULIHHOIO CXEMOIO iX MOIiNy.

MaTeMaTH4YHA CTATHCTUKA — 1€ Taly3b MaTeMaTUYHUX 3HAHb.
Bona po3pobinsie parmioHanbHi TpuiioMu  (CIIOCOOM) CHUCTEMAaTH3allii,
00pOoOKH 1 aHaNi3y JaHUX CTATHCTUYHHUX CIMOCTEPEKEHh MACOBHX SIBUII 3
METOI0  BCTAaHOBJCHHS  XapaKTepPHUX JUII  HUX  CTaTUCTHYHHUX
3aKOHOMIPHOCTEH, BUKOPUCTAHHS JUII HAYKOBUX 1 MPAaKTHYHUX BUCHOBKIB.

Y wMaremMaTWyHili CTaTUCTUII  OUTBIIICTP METOMIB  OOpOOKH
CTAaTHCTUYHHX JAHUX TPYHTYETHCS Ha IMOBIPHICHIM MPUPOI IHUX TaHHX.
lamy3p 3acTOCYBaHHS TAaKMX CTaTUCTHYHUX METOIIB OOMEXY€eThCsS
BUMOTaMH, WI00 SBHUIINA, SIKI JOCHIPKYIOTHCS, OYJIHM IIAMOPSIKOBaHI
JIOCTAaTHLO BU3HAYCHHM IMOBIPHICHMM 3aKOHOMIPHOCTSIM. MaTeMaThyHa
CTaTUCTHKA abCTParyeThesl Bil MaTepiajJbHOTO 3MIiCTY MAacOBHUX SIBHIL, SIKi
BOHA XapaKTepH3ye, 030POI0E TOCTITHUKA MATEMATUYHNM arapaToM.

HaiiBaxnmBimi — po3ginM  MaTeMaTW4HOI ~ CTaTUCTHKH  TaKi:
CTaTUCTHYHI PSAM PO3MOJUTY, OLIHKA MapaMeTpiB pPO3MOAiTY, 3aKOHH
po3moainy BHOIPKOBUX XapaKTEPUCTHK, IEpEeBipKa CTATHCTUYHUX TilOTES,
JUCTIEPCIHHUM,  KOpeJsLiHHO-perpeciiHuii, KoBapialliiHUH  aHai3.
OcTaHHIM 4YacoM 3HAaxXOIITh TIOMIMPEHE BHUKOPUCTAHHS  METOIH
0araTOMipHOIO CTATUCTUYHOTO aHalizy — (aKTOPHUH aHami3, METOA
TOJIOBHUX KOMITOHEHT, KJIaCTepHHH aHami3 Ttomo. HasBaui MeTtoan
MaTeMaTUYHO! CTAaTHCTUKM MAEUI0 CKJIAagHII BiJ 3a3HAYEHUX BHIIE 1
noTpeOyroTh s iX OmaHyBaHHA NEBHMX MAaTEeMAaTHYHHUX 3HaHb. BoHHM
TaKOX BUBYAIOTHCS SIK OKPEMIi PO3/1ITH MaTEMAaTHYHOI CTATUCTUKH.

MaremMaTHyHa CTaTHCTHKA BUKOHYE POJIb OCHOBH JJISI 3aCTOCYBAaHHS
BJIaCHE MAaTE€MaTHYHHUX METOJIB, SKI SBJISIFOTH COOOK IHCTpyMEHTapii
CTaTUCTUYHOI HAyKH.

3arajipbHa Teopisl CTATHCTUKH MICTUTh NPHHIWIHN CTATHCTUYHOL
HAYKH CTOCOBHO JI0 PI3HUX CTOPIH CYCHUIBHOTO HTTS, TOOTO 3araibHi
mpaBWiIa 1 METOAM CTaTUCTHYHOTO JAOCHiKeHHs. Bona po3pobise
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MOHATIMHAN anapaTt CTAaTUCTUYHOT HAYKH, CUCTEMY KaTEeTOpiid, pO3TIIAaae y
3araTbHOMY BHTJISI/II METOIM 30MpaHHs, 3BEe/IeHH, y3arallbHEHHS 1 aHallizy
CTAaTHCTUYHMX AaHux. Kypc 3aranbHOl TeOpil CTaTUCTUKU MOOYI0BaHUI
BIZIMTOBITHO J10 CTAAii CTATUCTUYHOTO JOCIIHKEHHS.

[IpenMerom mi3HaHHS 3arajbHOi TEOpii CTATUCTUKH € HaHOIbII
3arajbHl BJIACTUBOCTI KUIBKICHUX BIJHOCHUH COLIAJIbHO-€KOHOMIYHHX
siBMII,. B ckiaji 1 BUBYAIOTHCS TakKi HAWBaXIIMBIII PO3JIIIM: CTATUCTUYHE
CIIOCTEPEIKEHHsI, CTATUCTUYHE TPYITyBaHHs, cepeIHi BeTnunHu. Bubipkose
CIIOCTEPEIKEHHS, PSAIY TUHAMIKH, 1HIEKCH CTAaTHCTUYHI rpadiku.

3aranpHa TEOpPis CTATHCTUKU POo3po0Jsie 3arajbHI IMOKa3HUKH 1
METOAM BHBUYCHHS CTPYKTYPH SIBHLI 1 3MiH iX y 4Yaci, 3aKOHOMIpHOCTEH i
TEHJEHIIH X PO3BUTKY 1 MPUUYMHHO-HACTIJKOBHUX 3B'SI3KIB MK HHMMH, a
TAaKO)X NPUHOUNMA 1 METOAM  CTaTUCTHYHOTO  MOJENIOBAaHHS 1
CTaTHCTUYHOTO TPOTHO3YBaHHA. [IOKa3HWKHM 1 METOIM 3arajbHOI Teopii
CTaTHCTHKH BUKOPHUCTOBYIOTHCS BCIMA 1HIIMMH TaTy35MH CTaTHCTHKH.

CounianbHa CTAaTHCTUKA — Taly3b CTaTUCTHKH, $IKA BHBYAE
KIUTBKICHY 1 AIKICHY CTOPOHM MAaCOBHUX CYCIIJIBHHX SIBHII 1 TPOIIECIB, IO
BiIOYBaIOTHCS y COIIaTBbHOMY JKHTTIi, 1 po3pobisie [HTerpoBany cucremy
MTOKA3HUKIB 3MIMCHEHHS COIliaIbHUX TPOIeCiB 1 sSBUMI. Taki MOKa3HUKH
BCEOIYHO XapaKTEPU3YHOTh CTaH 1 PO3BHUTOK COLIAJIBHUX YMOB KHTTS,
PO3KpHBAIOThH ICHYFOUI TEHJICHIIIT 1 3aKOHOMIPHOCTI PO3BHUTKY COIIaIbHHX
OpOIIECiB, JAal0Th MOBHY KapTHHY YCTPOIO 1 CHOCOOY JKUTTS JIOAWHU Y
KOHKPETHHX ICTOPUYHHX yMOBax PO3BUTKY CYCIIiIBCTBA.
BHKOpHUCTOBYIOUM CTATUCTHYHI METOJH, COIliajbHa CTAaTUCTHKA BHBYAE
MOJIITHYHY, MJIAHOBY M 11€0JIOT1UYHY CTOPOHM XKHTTS, TaKi COLiaJIbHI HOTO
acrekTd, K (opmyBaHHS ocoOucTocTi, cim'i, 1oOpoOyT HaceneHHs. [lo
HAaBaKIMBIIIMX  MOKAa3HMUKIB  COL[alibHOI ~ CTaTUCTHKH  HaJeKaTb
MOKAa3HUKH CKJIaly 1 YCTPOIO CyCHiJIbCTBA, CTPYKTypa 1 CKJIaJ HacelCHHS
KpaiHu, piBeHb HOro OCBITH i KyJIbTYpH, CTaH 3J0pOB'Sl 1 MEIMYHOTO
00CIIyroByBaHHS, 3aiHATICT TPYAOBHX pECYpCiB, PpIBEHb pealbHUX
JIOXO/IIB, CTIO’KMBAaHHS MaTepiabHHUX OJIar i OCIyT, JKUTIOBO-KOMYHAITBHI
11 T0OyTOBI YMOBH, YMOBH TIpaIli Ta BiIMOYNHKY TOIIIO.

VY Oiblil By3bKOMY PO3YMIHHI COLIaJIbHOK CTATUCTUKOK HA3UBAKOTh
KpPUMIHAIBHY, KIIIHIYHY, MOpAJIbHY, caHiTapHy, CTaTUCTHUKY
HABKOJIMIIHBOTO CEPEIOBMINA 1 T. iH. YMOBH COLIaJbHHUX IEpeOyga0B y
CYCIUIBCTBI BHMAararTh BiJIOOpaXEeHHsS B IIOKa3HUKAX COIiaJIbHOI
CTaTUCTHKH JIEMOKpATU3allil CYCHUIBHOTO JKHTTS, CaMOYIMpaBIIiHHS,
PUHKOBUX BiTHOCHH i T. iH.

ExoHomiuna cTraTumcTHKA SIK Taly3b €IMHOI CTATUCTHYHOI HAYKH,



VIHUPAIOYMCh Ha TOJIOKEHHS 3araJibHOi Teopil CTATUCTUKH, BUBYAE
KITBKICHY CTOpPOHY MAacOBHX CYCHIIBHHUX SIBHII 1 TIpoIeciB y cdepi
MaTepiajibHOrO BUPOOHUIITBA 3 METOI BHUSIBJICHHS MPOMOPIIN TCHACHIIIH 1
3aKOHOMIPHOCTEH X po3BUTKY. TOOTO BOHA KIIBKICHO XapaKTEPHU3YE Iit0
CKOHOMIYHHUX 3aKOHIB, JOCIIIKY€E 0OCSI, CTPYKTYPY 1 JMHAMIKY SIBMIL,
MOKa3y€e B3a€MO3AJCKHOCTI EKOHOMIYHHMX TIPOILIECIB 3 ypaxyBaHHSIM
KOHKPETHHX TNPHUPOJHUX Ta ICTOPUYHHX YMOB DPO3BUTKY CYCIIBCTBA.
ExoHOMIUHA CTaTUCTHKA AOCHIIKY€ BCIO €KOHOMIKY KpaiHH, Jalo4d ii
YHCJIOBY XapaKTePUCTHKY.

O0'exT BUBYCHHS] EKOHOMIYHOI CTATUCTHKH — MPOLIECH PO3MUPEHOTO
BIATBOPEHHS, HOro 3IifiCHEHHS B YMOBax IEPEXOAy /0 PHHKOBUX
BiITHOCHH 1 KiHIIEBI pe3yJbTaTh JJis HAPOIHOIO rOCHOAApCTBa B LiJIOMY, 11
MPEeIMETOM, SIK Taly3l MPakTUYHOI HisUIBHOCTI AEp)KaBH, € KUIbKicHa
CTOpPOHA MAaCOBHX €KOHOMIYHHUX SIBHIII, SIKI B CYKYITHOCTI XapaKTepU3yIOTh
HapOJIHE FOCIOIAPCTRO.

Iamy3eBi cTATHCTUKY BUBYAKOTH MOKA3HUKH MPOIIECY BUPOOHUIITBA
B TaJy3sX MarepialbHOTO BHUPOOHMITBA (CITBCHBKOMY TOCIHOJAPCTBI,
MIPOMHCIIOBOCTI), B Tay3sX, /€ MPOJOBKYETHCSA MPOIleC BUPOOHUIITBA Y
cdepi 0o0iry (TOpriis, 3B'I30K, TPAHCIOPT TOIMIO); TOKA3HUKH POOOTH
rajy3eil HeBUPOOHHUOI chepr (KUTIOBO-KOMYHAJILHOTO TOCIOApCTBa,
Haykd, (i3UUHOi KyJIBTYpH 1 cropTy Tomo). Jlo Tamy3eBUX CTAaTHUCTHK
HaJIeKaTh JISAKI PO3IUIM CTaTUCTUKH, IOB’S3aHi 13 (DyHKIIOHAIEHUM
acriekToM  gudepeHiianii eKOHOMIYHMX HAyK: CTAaTUCTHKA TIpalli,
cratucTrka ¢iHaHciB. L{i cTaTUCTHKYM PO3BUBAIOTH 1 JIOTIOBHIOKOTH METOIU
1 CHCTEeMy IOKa3HHKIB, PO3POOJICHUX 3arajlbHOK TEOPIEH CTATHCTUKH 1
E€KOHOMIYHOI0 CTAaTHUCTUKOIO CTOCOBHO JO OCOOJMBOCTEH KOHKPETHUX
raiysen.

Sx  wHacmimok iHTerpamii cratuctuku 3 iHpopMarukow i
KiOEpHETHKOI0 BHHHMKA€ PO3JII CTATUCTUKA — TEOPisl aBTOMAaTH30BAHOI
CTaTUCTHYHOI iHQopManiiinoi cuctemu. Y pe3ynbraTi iHTerpauii
CTaTHCTUKA 3 MaTeMaTHYHOI0 CTaTHUCTHKOIO 1 TEOpi€r0 WMOBipHOCTEH
HaMITHUBCS PO3AUT CTAaTUCTHKH — CTAaTHCTUYHE MOJIENIOBAaHHA 1
MPOTHO3YBaHHSI.

§ 1.2. CtaTtucTUYHi CYKYIHOCTI
BuBUYeHHS CTaTHCTUYHOI HAyKOK) MAacCOBHUX CYCHIJIBHHX SIBHII]
03HAyae, M0 CTATUCTHYHI MOKA3HUKHU 3aBX/U € HACIIAKOM y3arajbHEHHS

nesikoi CyKynmHOCTi (akTiB. [TOHATTSI CyKyNmHOCTI y CTaTUCTHI Ma€ TyxKe
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BaKIMBE 3HA4eHHS. [li CTATHCTHYHOK CYKYNHICTIO PO3YMIIOTH Macy
OJTHOPITHUX y TIEBHOMY Bi/THOIIIEHHI €JeMEeHTIB (SBUII, (pakTiB i T. iH.), AKi
MaroTh €IMHY SKICHY OCHOBY, ajie¢ PI3HSATHCS MK COOOI0 3a INEBHUMH
O3HaKaMH.

Iix OJTHOSIKICHICTIO, abo OJIHOPITHICTIO, PO3YMIIOTh
MIIOPSAKOBAHICT €JIEMEHTIB, 110 CKJIAJal0Th CYKYIHICTh, 3arajlbHOMY
3aKOHY pO3BHUTKY a00 iX 3aKOHy pO3BHTKY a00 iX OJHOTHIIOBICTb
(manmpuknaz, [HpopmMaris mpo CyKyMmHICTh OAMHUIL TOCTOAAPCTB, MAIUX
MiANPUEMCTB; PO CYKYMHICTh OJWHHUIB BUPOOICHOT HUMH MPOAYKIIT 1 T.
iH.).

CraTucTHYHA CYKYIHICTH CKJIQJA€TbCs 3 OKPEMHUX OJWHHIb
(HampuKaa, y KOHKPETHOMY MajoMy MiINPUEMCTBI € 3BEJCHHS IPO BUI,
BaHTAKOIIJOMHICT, KiJBKICTb THIB POOOTH, BUTpAaTH Ha PEMOHT IIO
KOXHOMY aBTOMOOUTI0). Taki oOkpemi TIEepBHHHI eleMeHTH, abo
IHAVBiAyanpHI  SBUINA, $Ki CKIAAIOTh CTAaTHCTUYHY CYKYITHICTB,
Ha3MBAIOTh OAUHUISIMH CYKYITHOCTI.

3aneXHO BiJl METH JOCTIPKEHb OJHOPIAHICTE CYKYITHOCTI MOXHA
BUBYATH y PI3HOMaHITHHUX aCMEeKTaX PO3BUTKY. Tak, IO MOJOYHOMY CTaIy
KOpIB y TOCTIOAAPCTBI — 1€ TTOPOJHUM CKJIaJ, MPOyKTUBHICTH, KJIACHICTD,
3aXBOPIOBAHICTH TOIIIO.

[loBHEe ySBIEHHS TPO CTATUCTHYHI CYKYITHOCTI MOKHA MAaTH JIWIIE
IIpH JIOCKOHAJIOMY BUBYCHHI iX O3HAK. Y HaBYaJIbHIH JiTepaTypi HAWO1IbII
BJAJIO 1[I MUTaHHA PO3KPHUTI B HaBuaibHOMY mociOHuky . II. Cycrnosa'.
PosriissHeMo 11e TuTaHHsI B 3aIPOIIOHOBAHIM aBTOPOM ITOCIIiIOBHOCTI.

CratucTHuHi CyKymHOCTI y cdepi CYCHUIBHOTO >KUTTS MOXHA
MOJIIATH HA JIBI TPYIIH:

CYKYIHOCTi, CTBOpEHI CaMHM >KUTTSIM, SIKi YTBOPIOIOTb €IHICTbH
HE3aJIeKHO BiJ] TOrO, YM MiJUIATalOTh BOHM BHBYECHHIO CTaTHCTHUKOIO
(HampuKaA, BUBYECHHS Yy TOCIOAAPCTBI CYKYMHOCTI POOITHHKIB 3a
OCBITOI0, BIKOM, YYacTIO y 'POMaJICbKiil poOOTi TOII0);

CYKYITHOCTi, YTBOpPEHI CIeI[ialbHO 3 METOI0 CTATHCTUYHOTO aHaJi3y
(HampuKiIam, CyKymHOCTI MIAIPUEMCTB 3a BHIAAMH iX KOMEPIIHHOT
JSTIBHOCTI, 3@ YHCEIbHICTIO B HUX KBaTi(PiKOBAaHUX POOITHHKIB, KIJIBKICTIO
YHIKaJIbHUX BUIIB BUPOOJIIOBAHOT IPOAYKIIIT 1 T. 1H.).

Sk OauymMmoO, CYKYITHOCTSIM TIEpIIOi 1 Apyroi Tpym IpuUTaMaHHA
OJIHOPITHICTh, ajie B MEpIIid 3 HUX OJUHHUII TICHO 1 pealbHO
B3a€MOIIOB'SI3aHI, a y JPYTid Ipymi JOCHIPKYBaHi CYKYITHOCTI MOXYTb
OyTH Oe3nocepeIHbO He MOB'SI3aHUMHU MK CO0OIO.

' Cycrios H. I1. O6mas Teopus cratuctuku. — M.: Cratuctuxa, 1978, — 250 c.
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TakuM 4YMHOM, OAWHMIN CTATUCTUYHOI CYKYHHOCTI, YTBOPIOIOUH
pazoM Jemo Iiie, 3a PSAJAOM CBOIX BJIACTUBOCTEH 1 OCOOIMBOCTEH
PI3HATBCS MK C00010. TOOTO BayKJIIMBOIO PUCOIO CTATHCTUYHOI CYKYITHOCTI
€ HasBHICTH Bapiamii MDK 1i o3HakaMyd. BHBYCHHS CTaTHCTHUYHOT
CYKYIHOCTI Ha OCHOBI IIi€l Bapiallii CTaHOBUTh BaXKJIIMBE 3aBIaHHS
CTaTUCTUYHOI HAyKH.

VY dopmyBaHHI OJHOPIIHOT CTATHCTUYHOI CYKYITHOCTI BaOJIHMBE MicIe
BIIBOIUTBCS  3aCTOCYBaHHIO  MaTeMaTHKO-CTaTHCTUYHUX  KPUTEPIiB.
CTBOpEHHS OJHOPIJHOI CTATMCTHYHOI CYKYIHOCTI BBa)KA€THCS BUXITHUM
(1 BayKJIMBMM) MOMEHTOM B Oprasizaimii oOIpyHTOBAaHOTO 3aCTOCYBaHHS
amapary =~ MaTeMaTH4HOI  CTaTUCTHKH y  COLIaJIbHO-EKOHOMIYHHUX
JocmiukeHHsX. TyT BupilanbHe 3HAUEHHS Mae 3'SiICyBaHHs crenudiku
(hopMyBaHHSI OJHOPIAHOT CTAaTUCTUYHOI CYKYNHOCTI y MPOCTOPOBOMY i
4acoBOMY po3pizax. B ymoBax, Koiu piBeHb 3a0€3MEYeHOCTI TeXHIYHUMU
3aco0aMu HEeAOCTaTHIN (OCTaHHIM 9acOM CIIOCTEPITaeThCs 3aHena poOOTH
MalIMHOMIYMIBPHAX CTAHIIIN 1 IEHTPIB Ha PailOHHOMY piBHI), CTATUCTHYHI
CYKYMmHOCTI (OpMYyIOTh Malli 3a O0OCATOM 3 HaMipoM MOJAAJIBIIOTO
Hepexoay M0 BeIMKuUX 3a oOcarom. Hampukian, mo miacyMOBYHOUHX
MMOKa3HWKAX y Malii CYyKyITHOCTI OAEp)KYIOTh HOBI MiJICYMKH 32 IIHMHU K
MOKa3HUKaM{ B OUTBIIIM 3a OOCSTOM CYKYMHOCTi. AJle Takuil Miaxin
3HWKYE aHAIITHYHI MOXXJIMBOCTI y  BHUKOPHUCTaHHI  CTATHCTUYHOI
iHpOpMallii.

BupimieHHS 1Oro MUTAHHS MOMJIMBE JIMIIE 4Yepe3 CTBOPEHHS
AaBTOMATH30BaHMX OaHKIB JAaHWX HA BCIX PIBHSX YNPaBJIiHHS HApOJHUM
rOCHOAAapCTBOM KpaiHu (paiioH, oOmacth, KpaiHa). Y 1bOMY 3B'S3KY
0co0IMBOTO 3HAueHHS HaOyBalOTh MpaBWia 1 MPUHUUNH BHU3HAYCHHS
CTaTUCTUYHHUX XapaKTEPUCTHUK CYKYINHOCTEH, YTBOPEHHMX Iia IIiJCTaBi
o0'enHanHs migcykynHocted. Cepel TaKMX XapaKTEPUCTHK CJIiJ] Ha3BaTH
3arajibHy CEpeIHIO, OJIepKaHy Ha MiACTaBl IPYNOBHUX CepeiHiX. Y Takux
yMOBax 00'€THAHHS CTAaTUCTUYHHX CYKYIHOCTEH 3HAJOOMTHCS 3HAHHS
MpaBWJIa CKJIAMaHHS 1 pO3KIAJaHHA JAWCIepcii (MM MOMEHTaM
MIPUCBSYCHI CIIEiaNbHI pO3IiIK miapyyanKa). Ha mijacTasi 1p0ro mpaBuiia
BUHUKA€ HOBE IPABUJIO IOEIHAHHS KOCQIIIEHTIB Bapiallii, piBHSIHb 1
Koe(iLlieHTIB KOpeJALii, psAaiB JTUHAMIKM, 1HACKCIB MOMHUJIOK BUOIPKH 1
PS IHIIUX METOJIUYHUX HIOAHCIB.

HaykoBi JociiJKeHHST y I[bOMY HampsiMi Jaid 3MOTY 3HalTH
3arajibHUM ~ MEXaHi3M  CITIBBITHOIICHHS  3arajbHUX  CTaTUCTUYHUX
XapakTepUCTUK (TI0 BCIM CYKYITHOCTi) 3 JIOKQIbHUMH, OJICPKAHUMH 10
YacTUHaX BCi€l CTATHCTUYHOI CYKYMHOCTI. 3’siCyBaHHS MeXaHi3My LHUX
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CHIBBITHOIIIEHh TPHHIIMIIOBO BAXIIMBE IS PO3BUTKY pSIy TMOHSITH 1
Kareropiii cratuctuyHoi Teopii. 30kpema, y JaHOMY BHITQJKy Ji€ Taka
CXeMa YTBOPEHHS CTATUCTHYHOI CYKYITHOCTI: Big OLabINOi 3a 0OCsSIrom
CYKYITHOCTI 10 MEHIIIOI 1 AajIi — 0 OKpeMOro 11 eJIeMeHTa.

Takum ynHOM, (POPMYBAaHHS CTATHCTHYHOI CYKYITHOCTI mependadae
pearizalito 0JIHOYaCHO JIII0YMX, NPOTUICKHHUX OJWH OJHOMY NPHHOMIB:
00’€IHaHHS 1 p0O3’€IHAHHS CJIEMEHTIB 1 YACTHUH CTATUCTHYHOI CYKYITHOCTI.

Bunukae 3anuraHHs: HaBimo nOTpiOHI Taki omepamii y
(dbopMyBaHHIX CyKymHOCTEH? BinmoBinep MiCTUTbCS Yy TOCTaHOBLI 1
(hopMyITIOBaHHI TAKHX 3aBJaHb:

1) 3a BCTaHOBJIEHMMM TpaBWJaMH Ta TIiJACTaBl JIOKaIbHUX
CTaTUCTUYHMX XapaKTEPUCTUK BU3HAUMTH 3arajibHi XapaKTePUCTHKH;

2) BHUXOIOMYM 13 3araJibHUX CTaTUCTHYHUX  XapaKTepUCTHUK
CYKYITHOCTI, Ha TJICTaBi 3aJaHUX KPUTEPIiB 3HANTH JTOKAIIbHI CTATUCTHYHI
XapaKTEePUCTHKH.

Ille Bce CBITUATH TMPO BAKIMBICTH KaTETOpii «CTATHCTUYHA
CYKYITHICTBY, aJKe OCOOJHMBOCTI 3aKOHIB PO3BHTKY CYCIHIJIBHUX SIBHIIL
BUMAararTh CTaTUCTUYHUX METOIIB IMi3HAHHSI JTOCTIKyBaHIX
CYKYITHOCTEH, a IIISX [eH JOCUTh CKIIAIHHM 1 TPOJIsTae 4epe3 METOIH, K1
po3po0Isie CTATHCTHYHA HAyKa.

§ 1.3. [IpeameT cTaTucTKHN
1.3.1. [IpenMeT CTATUCTHKH AK CYyCHiIbHOI HAYKH

Busnauntu npeaMet Oyab-sSKOi HAyKH — 03HAYAE BUPIIATH THTAHHS
mpo i 3MicT 1 Micue cepel IHIIMX HayK, a TaKOX Xapakrep
B3a€MOBITHOCHH 3 HUMU. [IuTaHHS BU3HAYCHHS MpeaMeTa (TaKoX 3MICTy i
CTPYKTYpH) CTaTUCTHYHOI TEOpii CYCHIIbHUX SBHII 1 NPOLECIB SBISE
c00010 00'€KT IMOKBABJICHUX AMCKYCIH MPOTIroM yciei icTopii po3BUTKY
CTaTHCTHKH. AKTyaJbHAM BOHO 3aJIMIIAETHCS 1 HAa CydacHOMY eTarli
PO3BUTKY CTATHCTHYHOI HayKH. YTIPaBIiHHS HapOJHUM TOCIIOIaPCTBOM B
YMOBax IEpeXoqy A0 PHHKOBHX BIJHOCHH BHCYBAa€ HOBI BHUMOTH [0
CTaTHCTUKO-CKOHOMIYHOI'O  aHalli3y CYCHUIbHUX  SIBHIL, PO3KPUTTS
creru(pIYHUX TEHICHIIM 1 3aKOHOMIPHOCTEH y 3MiHAX LHX SIBHIII,
3YMOBJICHUX HOBMMH (opMamMu 1 MeronamMu rocnojaproBanHs. Cuij
BpPaxOBYyBaTH TaKOXX TEHJEHII 1 3aKOHOMIPHOCTI B  PO3BUTKY
CTAaTHCTUYHOI HaykH. [lepiir 3a Bce 1ie 3arajibHUH IpOoIeC «MaTeMaTH3aIlii
BCIX HayK 1 CTaTHCTUYHOI 30KpeMa. ICTOTHUX 3MiH Ha0yBalOTh OpraHi3alis
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1 (opMu TpOBENEHHS CTATHCTUYHOTO CIIOCTEPEKEHHS Yy 3B'A3Ky 3
ITUPOKOI0 aBTOMATH3AIIEI0 CTATUCTUYHNX PO3PAXYHKIB.

[TuTaHHs PO 3MICT CTATUCTHYHOI HAyKH (@ 3BIACH 1 PO 1i IpeaMeT)
BBXKAETHCSI OJHUM 13 CKIajgHuX. [y BIpHOTO HOro po3yMiHHS Tpeda
BUXOJIMTH HacaMIliepe/l i3 BUCIOBJICHOT BUILE JYMKH PO CIIBBIAHOIICHHS
SIKICHOT'O 1 KUJIbKICHOTO aHaJIi3y CYCIUIbHUX SIBHILL.

[IpenqmMeToM CTaTHCTHKH € PO3MIpH 1 KiJIBKICHI CHiBBiIHOIICHHS
MacOBHX CYCIUIbHUX SIBUII, 3aKOHOMIPHOCTI iX (pOpMyBaHHS, PO3BHTKY Ta
B3a€EMO3B SI3KY.

OTxe, TPEIMETOM JOCITIJKCHHSI CTATUCTHKH € MacoBi SIBHIIA
COIIAIbHO-EKOHOMIYHOTO JKUTTS; BOHA BHBYAE KUIBKICHY CTOPOHY IIHX
SIBUIIl Y HEPO3PUBHOMY 3B’S3Ky 3 iX SKICHUM 3MICTOM y KOHKPETHUX
yMOBax IpOCTOPY Ta 4acy.

BaxxynBo BIJ3HAYMTH, 110 OCOOIMBICTIO CTATHUCTHUKH € T€, 1[0 BOHA
BHBUYA€ MAacCOBi CYCIiJIbHI SBWINA, a 1€ O3HAYA€, M0 B CTATHCTUYHHX
MMOKA3HWKAX Y3araJlbHIOKTHCS Ti YW 1HION (aKTH  JOCIiKyBaHHUX
CYKynHOCTEH. VY CBOIX IIOKa3HUKax CTaTUCTHKA, XapaKTEPU3YIOUH
KOHKPETHY MIpY SBHWII, BCTAHOBJIIOE 3arajbHI BIIACTUBOCTi, BHSBIISIE
BIIMIHHOCTI OKpEeMHUX pHC, 00 €IHYye OKpeMi eJIeMEeHTH B OJHOpPITHI
IPYIH, BUSBIISE TICBHI TUITN JOCIIKYBaHUX SIBUILI.

MacoBoMy SIBHIIY MpUTaMaHHAa OCOOJUBICTh HASBHOCTI B HBbOMY
MHOXXHMHHU E€JIEMEHTIB CXOXXMX 3a ICTOTHUMHU BJIACTHUBOCTSMHU. HasiBHICTh
MEBHOI  BIACTHBOCTI Yy OyOb-KOrO  IOOJAMHOKOTO  €JIeMEHTa €
BHITAKOBICTIO. OO0’ €IHAHHS TaKUX EJIEMEHTIB y €JIMHE IIJIC HIBEIIIOE JIit0
BHITaJIKOBOCTI, TOOTO Ja€ Pe3yabTaT MPAKTHYHO HE3aJICKHHUN BiJ] BUTIAJIKY.

Cruparounch Ha JIaHHI MacOBHX CYCIUJIBHHX SIBUII, CTAaTHCTHUKA 3a
JIOTIOMOTOF0 KUTBKICHUX XapaKTEPUCTUK MMOKA3Y€E CTYIIHb PO3BUTKY SIBHII
(um mpoueciB), HampsIMKM Ta TEMOH iX 3MiH, Xapakrep (TICHOTY)
B32€EMO3B 3Ky Ta B3a€EMO3aJIEKHOCTI.

[llupoke BIPOBAaKEHHS MAaTEeMAaTUKO-CTATUCTUYHUX METOJIB B
€KOHOMIYHHWI aHaji3, aBTOMAaTH3allis MpoleciB 30upaHHs, 30epiraHus,
nepenavi i 00poOKM CTAaTHCTUYHOI iH(OpMAIlii 3yMOBITIOIOTH HOBI TiIX0IH
IIOJI0 BHU3HAYCHHS IPEIMETa, 3MICTY 1 CTPYKTYpH CTATUCTHYHOI Teopii
CYCIIJIBHHUX SBHUIIL 1 TPOLIECIB.

HaiiGinpmn Baano (Ha Halry AyMKY) 3a3HAaueHE IHMTaHHS BHCBITICHE
puennM-cratuctukoM B. I. Cicbkosum. Moro MPUHIAIIOBUH TIIX1JT J10
pPO3pOOKH 3MICTy CTaTHCTUYHOI Teopii 1 BHM3HAauUeHHS ii mpeamera
IPYHTYETbCSL Ha CHIBBIIHOIIEHHI SIKICHOTO 1 KUIBKICHOTO —aHali3y.
Buxonsun 3 1i€l TPUHIMIIOBOI MMO3HUIlIi, PO3IISIHEMO 3MICT Teopii
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CTaTHCTUKH, 30KpPEMa COIiaThbHO-eKOHOMIYHOI, 3a TaKOK JIOTi4HO-
CTPYKTYPHOIO CXeMOK: | — MPUHIMIT TOOYJIOBH CUCTEMH CTATHCTUYHUX
MMOKa3HUKIB; 2 — Kiacudikailis 1 3MICT THIIB CTAaTUCTUYHHX 3ajady;
3 — MOHATTS 1 NPUHOUNK (DOPMYBaHHS OJHOPIAHOI CTaTHCTHUYHOT
CYKYIIHOCTi; 4 — CHUCTeMa CTaTHCTHYHHUX METOJIB aHajizy; 5 — 3MicT 1
opraHizalisi craTHCTU4HOT iH(popMalii.

HasiBHicTh y migpydHUKax i HaBYAJbHUX IMOCIOHUKAX MEPEeBaKHO
MMUTaHb CTATUCTUYHOT METOIOJIOTIT CITi/T BBAKATH 00'€KTUBHO HEOOXITHUM,
ajie KOJIM MOBa iJie Mpo TpPEeIMET CTAaTHUCTUKH, TO MA€ThCsS Ha yBasi
CTaTHCTUKA HE CTUIbKHM sSK HaBUYaJbHA JUCIMILIIHA, CKUIBKH SK HayKa,
3aBJIaHHSM SIKOi € TI3HAHHS KiJTbKICHUX CTOPIH MAaCOBHUX CYCITUTLHUX SIBHII]
y KOHKPETHHX YyMOBaxX TpocTopy 1 dacy. HaBwambHuii mnpeamer
«CraTucTrka» BKIIOYAE K 3arajibHi 3aKOHHM IS BCIX MAaCOBHUX SIBUIII, TaK 1
CTaTUCTUYHUI MeToA. AJie KOJM BHBYAIOTh IMEBHUM MAacOBUH MpOILEC,
3arajibHi 3aKOHH MAaCOBHX SIBHUII JAIOTh OCHOBY JUISI METOIY WOTO
JOCTiPKEHHS. 3BiJICK MOXKHa 3pOOWTH BHUCHOBOK, IO CTaTHCTHUKA SIK
HABYAJbHUH  IpeIMeT 3BOJUTHCS JI0 BUBYEHHS B OCHOBHOMY
CTaTUCTHYHOTO METO/TY.

Y HayKoBifl CTaTHCTWUYHINM JiTEpaTypi € pi3HI MOTIAIN BiITHOCHO
BH3HAUCHHS MPEAMETa CTaTUCTUKU SK Hayku, OKpemi aBTOpU HaBiTh HE
BU3HAIOTh HASBHICTh IpEIMeTa y CTATHUCTHIl, BBAXKAIOUW ii HAyKOIO
METOJIOJIOTIYHO. bBe3mificTaBHICTh TAaKOi TOYKH 30py OUYEBHJHA, aJKE
HeMae Oe3NpeJMEeTHUX HayK 1 camMi METOAM SK BXKE 3a3HA4alioch,
3yMOBJIeHi ii peaMeToM. [IpUXUIbHUKY 1i€l TOUKH 30py 3a0yBarOTh MO
ICHYBaHHSI €KOHOMIYHOI CTaTHCTUKH, TATy3€BUX CTATHCTUK Ta CTATUCTHK
chep JiIBHOCTI, TOOTO CTATUCTUK, TIOB'SI3aHUX 3 MPAKTUYHOIO
IISUIBHICTIO.

[lepeBakHa OUNBIIICTP BYCHHX-CTATUCTHKIB € MPUXUIHBHUKAMHU
BH3HAUEHHS CTATUCTHKH SK CYCITIJIbHOI HayKH, a 3BiJICH 1 BU3HA4YeHHS ii
mpenMeTa 3TiIHO 13 KOHIENIisMH, BHKIageHuMu Buile. Ciil BU3HATH
AKCEOMATHYHHM, IO OCKIIbKH OO0'€KTOM BHBUYCHHS CTAaTUCTHKU €
CYCITITLCTBO, i BITHOCATH A0 CYCIUIBHUX HayK. AJe Ha BiAMiHY BiJl iHIIAX
CYCIJIbHUX HayK (OCTaHHI MalOTh OJUH 00'€KT 1 IPEIMET) CTATHCTHKA MAE
cuenudpiuauii  npeaMeT. Hanpukiam, SKIIO MOJITEKOHOMIS —IIi3HAE
CYCIIJILCTBO 3a JIOTIOMOIOK0 TaKMX KaTEropii, sk TOBap, I'POIi, BapTiCTh,
KpPEIUT TOIIO, Y CTATHUCTUII B POJIi OCHOBHHMX KAaTETOPiH BHCTYIAIOTh
y3arajibHIOYl CTATUCTUYHI MOKA3HUKH.
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1.3.2. [IpeameT MaTeMaTHYHOI CTATUCTHKH, ii Miclle B cucTeMi
CTATHCTHYHUX IMCIMILTIH

B yMoBax HIMpPOKOIo 3aCTOCYBAaHHSI METO/IB Cy4acHOI MaTEMaTHKH B
YCIX rajry3sx HayKOBUX JIOC/IIKEHb, PYHIAMEHTAIbHHUX 1 MPUKIAJHUX, a
TaKO y BUPILICHHI PsIy MPaKTHYHUX TMPOOJIeM CYCHUIBHOTO XKHUTTS yBara
HAJIA€ThCsT MAaTEMAaTUYHIA CTAaTHCTHUIN. SIK ramy3p MaTeMaTUYHUX 3HAHb
BOHa, 0a3yeTbcs Ha Teopil HMOBIPHOCTI 1 € HayKOI MPO METOIH
YMOBHUBOJy IIOJ0 BIACTUBOCTEH AOCIHIIKEHOI CTATUCTHYHOI CYKYITHOCTI.
MaremaTHyHa CTaTUCTHKA TaAPMOHIUHO TOEIHAHA 3 3arajlbHOI0 HAYKOBOIO
METOJIOJIOTI€0, 3 IHTEPHPETAIli€l0 SBUIL 3 MO3UIIH X JiaIEKTUYHOTO
PO3BHUTKY Ta 3 0COOIMBUMHU METOJAMH CIELiaIbHUX raly3eld CTaTUCTUIHOT
Hayku. [lpomoHyioum CcBOIO MareMaTH4yHy TEXHIKY CTOCOBHO JIO
IMOBIPHICHOTO XapakKTepy IOCIHiPKYBaHUX SBHUII 1 IPOIECIB, BOHA CTaE
METOZOM [0 BiJHOWICHHIO [JO CHEUiaJbHUX HAayK, B SKHX BOHa
3aCTOCOBYEThCS. 1i MaTeMaTHUHU anmapaT MliJHO BUKOPUCTOBYEThCS TPH
BHMBYEHHI SIBUIII 1 IPOIIECIB, M0 BiIOYBAIOTHCS B KUTTI CYCHIIbCTBA.

Y npaHuii dYac MareMaTM4yHa CTaTHCTHKA 3HAXOIUTh ILIHUPOKE
3aCTOCYBaHHS B EKOHOMIIll PI3HWX Taily3eil HapOJHOTO TOCIOIApCTBa,
Oiosiorii, dizui, ximii, MmeaunuHi Ta iH. Ha ocHOBI i MeTOIiB MOXKHa
BUPILITYBaTH 1 0araTo aHaNITUYHUX 33/1a4 B Tally3l €eKOHOMIKH. 30Kpema,
KUTBKICHI ~ XapaKTepUCTUKH, OJICp)KaHI B  pe3ysibTaTi MaTeMaTHKO-
CTaTUCTUYHOTO aHalli3y, JO3BOJISIIOTH MaTH OUTBII TIIMOOKE YSBICHHS PO
XapakTep MPUYUHHO-HACIIKOBUX 3B'S3KIB SIBUI, a TaKOXK OJIEPKaTH
CTIMKI HaAifHI mapamMeTpu Ui 3JiHCHEHHS €KOHOMIYHUX PO3PaxyHKIB i
0c00JIMBO 3 METOIO MTPOTHO3YBAHHS.

BrpoBajkeHHS KOMIT'IOTEPHHX TEXHOJIOTiH  CTBOPIOE  peajibHi
MOKJIMBOCTI  IIMPOKOTO  BOPOBADKEHHS  METOJIB  MaTeMaTH4HOI
CTaTUCTHUKHU AJISl pO3B’A3aHHS Pi3HOTO POAY €KOHOMIYHMX 3a]1au.

Sk okpema HaykoBa JHUCLMIUIIHA MaTeMaTH4HA CTAaTHCTHKA
BM3Haumnacs B npyriil momoBuHi XIX cropivus. [lo mporo uwacy 3HauHi
yCHiXu Bke OyJu AOCATHYTI B T€Opii KIMOBIPHOCTEH, siKa Aajia TEOPETHUHY
OCHOBY TSI MAaTEMaTUIHOI CTATUCTHKHU. [lomToBxoM 110 i1 po3BUTKY Oyim
eKCTIePUMEHTAJIbHI JIOCTI/DKEHHS B Tally3l HayK IPO MPHUPOY.

SIKk camocCTiliHa HayKoOBa IUCLUIUIIHA MaTeMaTH4YHAa CTaTHCTKA €
CKJIaJJOBUM €JIEMEHTOM CTaTHCTUYHOI HayKd B3aram, ii cnenudiyHuM
METOJIOM JIOCHI/DKCHHS. BiANoBiarouMm Ha TMTAaHHS pPI3HUX HayK,
MaTeMaTHYHa CTaTHUCTUKa cdopMmyBanacs B HaiOaraTmuii apceHai
MaTEeMaTHKO-CTATUCTUYHUX TPUHOMIB 00poOKHM emmipuyHuX AaHuX. [Ipu
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IIbOMY TapMOHIYHO TIOE€AHYIOTHCS 11 HayKOBa METOJIOJNIOTISA, IHTepIpeTaIis
SIBUII HA OCHOBI iocodii i crierrdiaai METOIM CTATUCTHIHOT HAYKH.

CydJacHi HAyKOBI JOCHIPKCHHS XapaKTePU3YHOThCS PO3BUTKOM 1
B3a€MOITPOHUKHEHHSIM Pi3HUX HayK. MaTeMaTH4Ha CTaTUCTHKA BHUCTYIAE
SIK HayKOBa JHMCLHUIUTIHA, 1110 Tepeadadae CBili METO M0 BIAHOIICHHIO J0
CHeIlaJIbHUX HayK. AJIe HE CJIiJi OTOTOKHIOBATH IMOHSTTS «CTATUCTHYHI
METOOM» 1 «MaTEMaTHKO-CTAaTUCTWYHI Meromw». Ilig  ocraHHIMHU
pPO3YMIiIOTh MeTOIH, sIKi Oe3mocepenHbO TMOB'sI3aHI 3 1MOBIPHICHOIO
OLIIHKOIO Pe3yJIbTaTiB CTATHCTUYHOIO CIIOCTEPEKEHHs, 10 MepeadayaroTh
BH3HAUCHHS BEJIMYMHU MaTEMaTUYHOI IMOBIPHOCTI. I[HIMME cioBamu,
SIKIIIO MOBa HJie HE MPO OMUCYIUi (PYHKIIi CTATUCTHKH, TO B YCIKOMY
CTaTUCTUYHOMY  BHCHOBKY  BH3HAYaJILHUM  IIOYaTKOM €  Teopis
WMmoBipHOCTEH.  MaremaTnyHa  craTHCTHKAa 3 11 IMOBIPHICHOIO
METOJIOJIOTI€I0 CTBOPIOE (TIOPOJDKYE) HABITh AESIKI Tally3i TEOPETHIHHX
3HaHb, BIJIOKPEMIICHI Bijl IeBHUX Hayk. Hampuknan, y ¢i3uiii Ta MexaHiri
(Tam, 7e MoBa He Mpo KiNbKiCHE BUBYCHHS PEUOBMHH) MaTeMaTHYHA
CTaTHCTHKA IHKOJHM BHSBISIETECS €AWHUM IHCTPYMEHTOM IIi3HAHHSA. Y
BHUBYCHHI CYCHUIBHUX SIBUII BOHA CTBOPIOE MaTeMaTWYHHN amapar
COITIATPHO-€KOHOMIYHOI CTATHCTHUKH, SKa JIMIIEC IPH HOrO0 HAsSBHOCTI
3/laTHA TIPOHUKHYTH Y CHeHU(iuHy TPUPOAY IOCTI/DKYBAaHUX SIBHII 1
MPOIIECIB.

Bimomuit pocilicbkuli BYEHHUN CTATUCTHK-MAaTEMAaTHK Mpodecop
€.€. Ciuynpkuéi me y 1912 pori mnucaB mpo 3HAYUMICTH METOIIB
MaTeMaTUYHOI CTaTUCTUKU: «MH TPHUXOJUMO, TaKHM YHHOM JIO
KapMHAILHOI BUMOTH, SIKY )KHTTS CTAaBUTh JlisT4aM CTATUCTUKU: CTATUCTUK
IOBUHEH OyTH MaTEMaTHKOM, 00 HOro HayKa € HayKa MaTeMaTHIHa .

MaremaTnyHa CTaTUCTUKAa - OCHOBA I 3aCTOCYBAaHHS BIIACHE
MatemaTrHaHUX MeToiB. [0 x ckmanae i mpexmer?

IIpeamer MaTeMaTHM4YHOI CTATHCTMKH — 1e (opmanbHa
MaTeMaTHYHA CTOPOHA CTATHCTUYHHMX METOJIB JOCIIKEHHS, Oaimyxa 10
cnerudigaoi TpHpoau 00'€KTiB, SKi BHBYAIOTHCA. 3TIAHO 3 UM
BU3HAYCHHSM  MpEIMET  MaTeMaTHYHOI  CTATUCTHKH €  YHUCTO
MaTeMaTHYHOIO TEOPI€I0 MAaTEMAaTUKO-CTATUCTHYHUX METOIB HE3aJIC)KHO
Bix crerudiky i cepu iX 3aCTOCYBaHHS.

Sk BimMmivanocs pasiiie, MaTeMaTHUYHa CTATHCTHKA — CaMOCTiHHA
HayKOBa JIMCIUIUIIHA, 3aCHOBaHAa Ha Teopii WMOBIPHOCTEH, OCTaHHA € i
TEOPETUYHOI0 0a3010. XapaKTepU3yrUun MaTeMaTHYHY CTaTHCTHKY SK

> Cnynpkuit €.€. Teopist Kopelnslii 1 eJIeMEeHTH BYSHHsI TTPO KpUBI po3noniny //
Bigomocrti KuiBcskoro komepiiinoro incturyty. — K., 1912. Ka. XVI. c. 2
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HayKy, dKa 3aiMaEeThCs pO3POOKOI0 METOIIB OJIep:KaHHs, OMHCY 1 00POOKH
JTaHUX CTAaTHCTHYHMX CHOCTEPEKEHb 3 METOIO0 BUBUCHHS 3aKOHOMIPHOCTEH
BUIAJIKOBUX MAacCOBHX SIBHIL, BiI3HAYMMO, IO KaTEropis «CTaTHCTHYHA
3aKOHOMIPHICTb» HEPO3PHUBHO IIOB’S3aHa 3 OCHOBHOI KaTEropi€ro Teopii
CTaTHCTHKH — «CTaTUCTUYHA CYKYHHICTH». OCKUIBKM B HACTYITHOMY
BUKJIQJIl PI3HUX MUTaHb 15l KaTeropisi Oyje 3yCTpidaTucs 4acTo, AaMo ii
BHU3HAYCHHSI.

CraTucTHYHA CYKYMHICTh — 1€ CYKYIHICTh OJHOPIAHUX O0'€KTiB 4M
SIBUII, 00'€THAHUX 33 TICBHUMH O3HaKaMHu y eauHe 1iie. OKpemi OuHUII
CTaTUCTUYHHUX CYKYMHOCTEH BiAPI3HAIOTHCS MK c00010. Y LBOMY 3B'S3KY
BUHHUKAE HEOOXIAHICTh 3aCTOCYBaHHS JAEAKHX ONUCYBAaHUX MapameTpiB
CTaTUCTUYHOI CYKYNHOCTI — CTaTUCTMYHHMX XapakTepucTuk. Hazsemo
HalBa)KIMBILIl 3 HUX: cepelHi BeJWYMHHU (apu(MeTudHa, rapMOHilHa,
reoMeTpuyHa, KBagpaTW9YHA, MOJa, MeJiaHa Ta iH.) Mipd Bapiarii
(mucmiepcist, cepeHe KBaJpaTHYHE BiIXHWIICHHS Ta iH.), MipH acUMeTpii,
MOMEHTH CYKymHOCTi 1 psin iHmmx. L{i murtanas OyayTh TpeaMeToMm
PO3IIIAY CHEMiaIbHAX TEM.

3aBgaHHA MaTeMAaTHYHOI CTaTHUCTUKH B IIJIOMYy TIOB'S3aHi 3
BHUPIMIEHHSAM THTaHh OOPOOKM JaHWX CTATHUCTUYHUX CIIOCTEPEIKCHb.
3aie’KHO BijJl XapakTepy CTATUCTHYHOIO BUMIPY SIBHIL SIKI BUBYAKOTHCS 1
METH aHaJIi3y IM HaJlal0Th Ti€l 4M 1HII01 hopMH.

OcCHOBHi 3aBIaHHS MaTeMaTHYHOI CTATHCTUKH, L0 € TPAKTHYHO
HAaWBOKIMBIIIMMHA MOXHA OO'€IHATH, BWAUIMBIIM TPH BEIUKI TPYIH
(xareropii):

1. BcraHoB/eHHSI 3aKOHIB PO3NOiJY Pi3HUX BUMAJKOBUX 3MiHHHX,
OJIEpKAHUX Yy pe3yibTaTi CTATHCTHYHOTO CIIOCTEpexeHHs. OCKiIbKH
aHaJli30BaHa CyKYITHICTD SIBJISiE COOOI0 HE MOBHUH 00CsT naHuX (BHOIpKY i
pe3yabTaTH, OAepkaHi Ha X OCHOBI, OOyMOBJIEHI eJIeMEHTaMHu
BHITaJIKOBOCTI), MOTPIOHO 3HATH, SIKi CaMe PHUCH JIOCIHIKYBaHUX SIBHII €
CTIIKMMU, a fKi — BHUMNAJKOBUMH, aJKe JlaHi OepyThCs HE B IMOBHOMY
o0cs31. Bupimenns miei 3amaqi MOKIIMBE 32 YMOBH MPABHIEHOTO BHOOPY
METO/1iB 00POOKH JaHUX.

Meroay, MmO BHKOPHCTOBYIOTHCS, OBHHHI BCTAHOBUTH 1 30epertu
XapakTepHi (TUIIOBI) pHUCH SBUINA, 1 eaiMiHyBaTHCs. SIke BHBYA€ETHCH,
HECYTT€BI 1 JAPYropsHi BJIACTUBOCTI MPH I[OMY MMOBUHHO. OTXKeE,
KaTeropisi 3aBJaHb MaTEMAaTUYHOI CTATHCTUKW BKIIOYAE TMEBHY CHCTEMY
METOJIIB  CHUCTeMaTh3aiii 1 MEepPeTBOPEHHS JaHUX CTaTHCTUYHOTO
CTIIOCTEpEeKEHHs. MaTeMaTH4yHO 15l 3a7aya Moxe OyTH chopMyIboBaHa
TaKk: Yy pe3ylnbTaTi HE3aJeKHUX BHIPOOYyBaHb BHUIAIKOBOI 3MiHHOT
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BEJIMYMHH - X OJIEPKaHO ii 3HAYEHHS: X X» X3, X, IloTpiGHO mpubnm3HO
OIIHUTH HeBiAOMY (PYHKIIIFO po3noiny f(X) BUMIaAKOBOI BETMYNHH X .

2. Jlpyra KkaTeropis 3aBlaHb, SKi BUPIMIYIOTHCS MaTEMaTHYHOO
CTaTUCTHUKOIO, — Il NepeBipka CTATHCTUYHHX TriloTe3, sika € MOBOU
JIOTIYHUM TIPOJIOBKEHHSIM TONEPeAHbOI. 30KpeMa, Marodd BH3HAYCHY
CYKYIIHICTh JIaHUX (K MPaBHJIO, HEBEIMKY 3a O0O0CArOM), JTOCIIIHHK
3000B'I3aHUI  BUCYHYTH Ty 4YM IHOIy TilOTE3y IMPO  XapakTep
3aKOHOMIPHOCTI, II0 TPUTAMaHHWU SIBUIY, SIKE BHBYAETHCS BuUCYyHYTY
rinote3y HeoOXiaHO mepeBipuTH. Tak, Tpeda 3'acyBaTu UM MiATBEPIKYIOTH
JlaHi CIOCTEPEeXKEHHsI TiMmoTesy Npo Te, M0 cepeaHs iX BeTUYruHa
JOPIBHIOBATUME BIiJMOBIAHUN CepedHiid JUId BCi€l CyKymHOCTI, i3 SIKOI
mpoBesieHa BUOIpKa.

OpnHe 3 OCHOBHUX 3aBJaHb IIi€i Kareropii — TmepeBipka Tinores
BIIHOCHO 3aKOHIB PO3IMOALTY, TOOTO UM MiATBEPDKYIOTh JaHi BHOIpKH
rinoTe3y mpo Te, MO JOCTI/PKYBaHE SIBHIIC IiIMOPSIIKOBAHE 3aKOHY
HOPMAJbHOTO  pO3mofiny (4u  OyAb-KOMY IHIIOMY 3aKOHY). Y
MaTeMaTHYHIN MTOCTaHOBII 115 3a/1a4i MOoXke OyTH chopMmyrnpOBaHa Tak: Ha
MiJCTaBl NeAKUX mepeadadeHh MOXKHA BBaXKaTH, M0 (YHKIIS PO3MOJLITY
JOCTIKyBaHOI BHUIAAKOBOI 3MiHHOI BenmmuuHH X € f(x). Um 36iratorecs
CTIIOCTEpPEeXKYBaHI 3HAYEHHS 3 TIMOTE3010, SIKIIO BHIIAJKOBA BEIUYMHA X
JicHO Mae po3moain f(x)?

3. Jlo Tperboi Kkareropii 3aBaaHb, SIKi BHpINIye MaTeMaTH4YHa
CTaTUCTHKA, BIAHOCHTHCS OLIHKA HEBiIOMHX mnapaMeTpiB Ppi3HHX
po3nogiiiB. HeoOXxifHICTh pillICHHsS I[LOTO POJAY 3aBAaHb BUILUIMBAE 3
TakuxX MipKyBaHb. OCKUIbKM JIOCIIJTHUK Ma€ CIpaBy HE 3 YCIi€lo
CYKYIHICTIO OJUHHLbG SIBHUILA, SKE BUBYAETHCS, a TUIBKH 3 iX YaCTHHOIO
(BuOIpKOIO), PIBEHb MAEAKUX CTATUCTHMYHHMX XapaKTEePUCTHK ISl BCi€i
CYKYIHOCTI 3aJIMIIA€THCS HEBIIOMUM (HAPHUKIAJ, CEpeiHs, UCIepcis Ta
iH.). Y 1IbOMY BHIIQJKY BapTO 3acTOCyBaTd CIEUU(PIUHUA METOxN Ui
OLIHKMA Ti€el YW 1HIIOT XapakTePUCTHKH, OJEPKaHOi 3a JAaHUMH
BHOIPKOBOI'O CIIOCTEPEKEHHSI. MareMaTuvyHa CTAaTUCTHKA Ma€ y CBOEMY
PO3MOPSKEeHH] AN apceHal METOJIB JUIS BHPINICHHS 3aqad OIIHOK
PO3MOIiTY, a TAKOXK TXHBOT HAJIHHOCTI (TOYHOCTI).

Y MareMaTH4Hii MOCTAHOBII 3a/1a4a OI[IHKH HEBIJIOMHUX IapaMeTpiB
posnoiny Moxe OyTH chopMyiboBaHa Tak: BUIAJKOBA 3MIHHA X Mae
(YHKIIiI0 PO3NOIiy IEBHOTO BUIY, 3yMOBJICHY JCSIKUMH TTapaMeTpaMu, 3
HEBIJJOMHMH 3HAYCHHSMHU. 32 JaHUMHU CIIOCTEPSIKECHHS, HCOOXITHO 3HAUTH
OLIIHKY IMX MapaMeTpiB.
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§ 1.4. MeTo CTATHCTUKHU

CraTUCTHYHA METOJOJIONIS SIBJISIE COOOK CYKYITHICTh NPUHOMIB,
MpaBMWJI 1 METOMIB JOCHILKCHHS. [liT TEpMIHOM «METOI» PO3yMIiIOTh
Croci0 TEOPETUYHOIO JOCHIIKEHHS a00 MPAaKTHYHOIO 3IIHCHEHHS YOro-
HeOynb (Hampukiaj, ¢inocodchkuii meron, nepenoBuil meron). Komm
MOBa e PO METOJ HayKd B3araji, TO MalTh Ha yBa3l HaWOLIbII
3arajbHi CIIOCOOMW MiAXOAY J0 BUBUEHHS OyIb-siKuX sBUIN. [lig MeTomom
KOHKPETHOI HayKH PO3YyMIiIOTh OKpeMi crenudivyHi mpuidoMH 1 MeTonw,
OPUCTOCOBaHI /10 JIOCHIKEHHs 1 mpenMmeTa. 3aralbHOHAYKOBUM
BBAXAEThCSI JiayleKTUUHUK Meton. Kepyrouwch #Horo mnpuHOMIAMH,
CTaTUCTHKA PO3po0iisie cBOi creuu@idHi MpUHOMU 1 METOAU, a TaKOX
BiZIIPaIbOBY€ TaKy CUCTEMY IOKa3HHUKIB, SIKa JO3BOJISIE BUBYATH KiJIbKICHI
CTOPOHH CYCIIJIFHUX SBHII 1 MMPOIIECIB.

Oco0nmBicTh (crmennika) CTaTUCTUYHUX METOJIB TOJITaE B iX
KOMIUIEKCHOCTI, III0 3yMOBJICHO SIK Pi3HOMaHITHICTIO (POPM CTAaTHCTUIHHX
3aKOHOMIPHOCTEH, TaKk 1 CKJIATHICTIO CAMOTO TPOIECY CTaTHUCTUYHOTO
nociimpkenHs. Crernudika METOIB TOSCHIOETHCS 3MICTOM BHUKOHYBAaHOI
poboTH y mporeci MOCTiPKeHHSI THX YW IHIIUX COIiabHO-€KOHOMIYHUX
sapuml. [Ipupoga ocTtaHHIX JOCUTH CKJaaHa 1 HemepeadadeHa, TOMY
BUBYATH iX Tpeba y B3a€MO3B'S3KYy i B3a€eMOOOYMOBJICHOCTI. [l mboro
CTaTHCTUYHA TEOPisl PO3pOOHMIIA JIOCUTh IIUPOKE KOJIO METOJOJOTIYHMX |
METOJIMYHMX  3aC00iB, SKi  JIO3BOJISIFOTH  KUIBKICHO  BHMIpIOBAaTH
JOCITI/DKYBaHI 3B'sI3KM (0COOIMBO MPUUMHHO-HACIIIIKOBI ).

dinocodchbkuil mMAXiA SIK METOJOJOTIYHA OCHOBA CTATUCTHYHOL
HAyKH BUMarae po3riisiy sIBHII 1 IpoIeciB B iX pyci, MOCTIHHUX 3MiHAaX i
pO3BUTKY. I3 11i€r0 MeTOr po3podJicHa BIJIMOBIJHA CUCTEMa MOKAa3HUKIB,
SKi JAloThb 3MOTY OXapakTepu3yBaTH Bapialii 3MiH piBHIB SBUIL,
BHU3HAYMTH TEHACHLIT 1 3aKOHOMIPHOCTI X PO3BUTKY.

BaxuyimBum MoMeHTOM  (inoco(ChbKOro MiAXOLy A0 BHBUYCHHS
CYCIHIJIbHUX SIBUII € BH3HAYEHHS TPAaHHIb MEPEXOJy KUIbKICHUX SIBHII Y
skicHI popmu ix mposiBy. Hanpukiaa, B yMoBax mepexoay 10 PHHKOBOI
C€KOHOMIKH BCTaHOBJICHHS OO'€KTUBHO HEOOXITHMX KUIBKICHHUX T'PaHUIIb,
sIKi O JTO3BOJIMJIA BIJIOKPEMHUTH SIKICHUH cTaH sABUI (30KpeMa, 1ie (hopmu
oprasizamii mpami, BUAA 1 (GOPMHU MMiAIPHUEMHHUIBKOT TisSUIBHOCTI TOIIO),
MOJKHA BHPIIINTH CTATHCTUYHUMH METOJaMu (TpyIyBaHHS, TUCTIEPCIHUI
METOJ Ta 1H.).

dinocodcbka OCHOBA CTATHUCTUKHM 3HAXOAWTHh CBOE BTUICHHS B il
cneunidYHIX MeTo/ax. 3aleKHO BiJ MPUCTOCYBAHHS OCTaHHIX JI0 THX YH
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IHIIUX ~ eTamiB CTaTUCTHYHOTO JOCH/DKEHHS TpHHHATA Taka ix
knacugikais 3a CTaXisIMH JOCTiPKEHHS.

1. Meromu cmamucmuunozco cnocmepedcenns. BoHH SBIAIOTH
€000 MEpIIMiA eTal CTATUCTUYHOIO JOCHIKCHHS 1 BUKOHYIOTh (YHKIIIT
y 30MpaHHi 1 OLIHII SIKOCTI ICPBUHHUX CTATUCTUYHHMX JaHUX. Y 3B'SI3KY 3
MacoBUM  XapaKTepOM JaHUX 3aCTOCOBYETHCSI METOJ] MacOBOTO
CTATUCTUIHOTO CITOCTEPEKCHHS. IMix OCTaHHIM PO3yMIFOTh
CTIOCTEPEIKEHHsI HaJl MHOKHHOIO €JIEMEHTIB, SIKi CKJIaJaloTh CTATHCTUUHY
CYKynHicTh. BmuBuaroun Taki CyKYyMHOCTI 3a JOMOMOTOK MAacOBUX
CTIIOCTEpEKEHb, CTAaTHCTHUKA BUKPHBAa€ NpUTaMaHHI iM 3arajbHi PHUCH,
MpoLeCcH, 3aKoHOMipHOCTI. PoOoTa 111 JOCUTH KOMITKA, CKJIagHA 1 TOMY
notpedye HaykoBOi opranizamii. [0 MacoBHX cIOCTEpEKEHb HaJeKaTb
00CTeXeHHs1, 30MpaHHs 3BITHOCTI, IEPEHCH 1 T. II.

2. Metoan 3BeIeHHS 1 TPYIMyBaHHS IIEPBUHHOTO CTATHCTHYHOTO
Mmarepianmy. 3BEICHHS BKIIOYAE METOMM TIEPEBIPKH, CHCTEMaTH3allil,
0o0poOKHM, TMiJCYMOBYBaHHS MHaHMX 1 TpPEACTaBIeHHS ix y Qopmi
CTaTHCTHYHHX TaOJINIIb.

3BefeHHA 3a0e3rnedye CHUCTeMaTH3allilo IEepBUHHOI iH(opmarlii,
MiPaxyHOK YHCEIBHOCTI OJWHUIL CYKYITHOCTI 1 00'eMy O3HaK, mo ix
XapaKTepU3yTh. BaXIJIMBUM e€TaroMm i€l cTaail JOCTIKCHHS € PO3IOILT
iHpopmanii  (po3usieHyBaHHS) 3a O3HaKamMH 1l BiAMIHHOCTI, TOOTO
IpyNyBaHHA CTaTUCTUYHUX JAaHuX. Creuudika METOiB TpyIMyBaHHS
3YMOBJIFOETBCS ~ 3aBJIaHHSAMHU  JIOCHI/DKEHHS 1  SIKICTIO  NEPBUHHOI
iHpopMmarii.

Metoau TpymyBaHHS — JO3BOJISIIOTH  PO3AUTUTH  JOCIiIKYBaHY
CYKYIIHICTh Ha OJIHOpiJHI B MEBHOMY BiJHOLIEHHI yacTuHU. Hampuxnan,
PO3WIEHYBaHHS CYKYITHOCTI FOCIOJapCTB MEBHOTO PETiOHy 3a POpMOIO ixX
BHPOOHUYOI isITEHOCTI (KOJIEKTHUBHI, OPEH/IHI, KOOIIEPATHBHI TOIIIO).

3. Meroau (npuiloMH) BH3HAUEHHS Y3arajbHIOIOUUX 3BEIACHUX
CUHTETHYHMX  MOKa3HWKIB. BOHM  CTAHOBISATH  TPETIO  CTajilo
CTaTHCTHYHOTO JIOCII/DKEHHS 1 BUPIIIYIOTh 3aBAaHHS BU3HAYEHHS TEBHUX
napameTpis.

Crajist y3arajJbHEHHS 1 aHaJi3y 3BEICHOI0 Matepiaiy mepejdadae
BUSIBJICHHSI XapaKTEPHUX BIIACTHBOCTEH 1 3aKOHOMIPHOCTEH COIiaIbHO-
CKOHOMIYHHX SIBHIII, B3AEMO3AJIEKHOCTEH (HAaKTOPHUX Ta pe3yIbTaTHBHUX
o3HaK 1 T. iH. Ha 1poMy erami BUKOPHUCTOBYETHCS BECh apCceHAN
CTaTUCTUYHHUX MPHHOMIB 1 METOIB JIOCITIJKCHHS, PO3PaXOBYIOTHCS TaKi
y3arajibHIOUl CTaTUCTUYHI MOKa3HUKU: aOCOJIFOTHI, BIJHOCHI ¥ cepenHi
BequyHiM. Okpemi 3aranbHi pucud (OPMYBaHHS Ha3BaHUX BHIIC
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MMOKa3HMKIB BHW3HAYAIOTh NUIAXOM BUMIpY iX Bapiamii. BumiproBanus
Bapiarlii cemiaTbHUMHU TPUHOMaMH JTa€ 3MOTY OJEPKATH XapaKTePUCTUKY
YMOB, B SIKHX 3J1MCHIOIOTHCSI MacCOBI MPOLIECH, JJIS LbOI'O JIOCIHIKYIOTh
3aKOHU PO3IIOILTY.

TenneHIii 1 3aKOHOMIPHOCTI y PyCi MOKA3HUKIB Y 4YaCOBOMY PO3pi3i
BUBYAIOTh JIOCHII/DKCHHSIM PSIIB TUHAMIKH, CIIeialbHUX (MaTeMaTHYHUX)
npuiioMiB X 00poOku 1 mojemtoBanHs. [1[0/10 CKIAAHMX EKOHOMIYHUX
SIBHI — JJIS1 iX BHUBYCHHS BUKOPHUCTOBYIOTH iHIEKCHHH METOJ aHai3y,
SIKMH JO3BOJISIE CHHTE3YBaTH 0€3M0CepeIHhO HEBUMIPIOBaH] BETUUMHH.

[IpuYnMHHO-HACTIIKOBI ~ 3B'S3KH  COI[IaJIbHO-CKOHOMIYHUX  SIBHII]
JOCHTI/DKYIOTBCS  METOJaMM  AHAJIITUYHUX TPYIyBaHb, KOPEJSLIiHHO-
perpeciiHoro 1 JucrepciiHOro aHamizy. 3HAa4YHO PO3IIUPIOIOTHCS
aHATUYHI ~ MOXJIMBOCTI  CTaTUCTUYHUX  METOJIB TpPU  yMIJIOMY
BHKOPHUCTAaHHI CTaTHCTUYHUX TpadikiB (rpado-aHamiTHINUN METof),
HOMOTpaM, TaOIMYHOTO, OATAHCOBOTO 1 0araTOMipHOTO METO/IB aHATi3Y.

3a3HavyeHi METOAW 1 TPUHOMH JIOCHIDKeHb Ta TPUHIUNHN iX
BUKOPUCTAHHSI Y CTAaTUCTUKO-EKOHOMIYHOMY aHali3l SBISIOTH COOOFO
MpeIMeT Kypcy 3arajibHOi TeOpil CTATUCTUKHU 1 MATEMAaTHIHOT CTATUCTHUKH.

[Ilono TeoOpeTHYHNX acMeKTiB MUTAHHS PO CTATUCTUYHUH METOJ, TO
CJIiJ] BIZI3HAYUTH, 110 BiH Ma€ Ty K caMy OCHOBY, 110 i OPMHU HAYKOBOTO
METOJy, B SIKHX 3aCTOCOBYIOTHCS IHIYKIS 1 Aenykiis. JlocmigHuk
CTOYATKy 3[1HCHIOE CIIOCTEPEKEHHS, a MOTIM IIJISIXOM EKCIIEPUMEHTY (UH
aHaJli3zy) MEepPeXOJUTh 3a JOMOMOrOK IHAYKIII 10 MOoOyJA0BH Teopii.
[loOynyBaBmm  Teopito, BiH poOUTH 3a  JONOMOTOI0  JCITYKIIii
nepeaOavyeHHs] pe3yibTaTiB HACTYINHHMX EKCIIEPUMEHTIB, SIKi B iHIINX
yMoBax mnepeabauntu Oyno 0 HeMoxiauBo. [lotim 30uparoTh (akTHuHI
JlaHi, SKi MATBEPKYIOTh a00 CIIPOCTOBYIOThH MPABUIIbHICTE NepeadadeHb,
1 Tpolec MPOAOBXKYETbCA IIISIXOM PO3BUTKY OCHOBHOI Teopii abo
noOyI0BH HOBOI. Y CTaTUCTHYHHMX JOCIIKEHHSX HaBEAEHA CIpOILEHa
CXeMa PEeaNbHOro MPOLECY MAE CBOi OCOOIUBOCTI, aKe CTATHCTHUKA Mae
CIIpaBy IEPEBaKHO 3 HEBH3HAYEHHMH CHUTyalisAMH. SIKIIO X CTYMiHB
HEBM3HAYEHOCTI JIOCUTh 3HAYHWH, DPE3yJbTaTH MAaTUMYTh OOMEXEHY
chepy 3actocyBaHHs. HasBHICTH HEBH3HAYEHOCTI CHTYyallli 3yMOBJIIOE B
CTAaTHCTUYHOMY aHalli3l HECKIHYCHHI TpyAHOoIl. ToMy BYEHI-CTaTHCTHKH
MOCTIHHO TMPAIIOIOTh HaJX BUHAWAEGHHSAM HOBHUX a00 BHI03MIHOIO
(YOCKOHAJIGHHSIM) ICHYFOUMX MeTofiB. HoBI BUMOrM 10 EKOHOMIKH
OPIEHTYIOTh Ha 3aCTOCYBaHHS JOCHTH CKIQJHUX 1 BUTOHUYCHHX METOJIIB
CTaTUCTHUKH, 30KpEMa METO/IB MAaTEMaTHYHOI CTATUCTHUKH.

3Ha4YeHHs1 MATEeMaTHKH JJIsl PO3BUTKY CTaTUCTHKH 3POCIO OCTAaHHIM
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4acoM y 3B’SI3Ky 3 IIMPOKUM BUKOPHCTAHHSIM €JEKTPOHHOI TEXHIKU. Alie
e He O3Hayae, MO BHKOPUCTAHHS CKJIQJHOTO MaTEMATHYHOTO arapary
MOXKE TIEPETBOPUTU CTATHCTUKY B MAaTEMaTHUKYy.OCTaHHS JOCHIJDKYE
MPOCTOPOBI (OPMHU Ta KIJIBKICHI CIIBBIJIHOIICHHS PEaJbHOIO CBITY Yy
«YUCTOMY BHIJISII», TOJI SK CTAaTHCTUKA BUBYAE MaTepialbHUN 3MICT
SIBHII, BUKOPUCTOBYIOUM MAaTEMaTHUKy SIK 1HCTPYMEHT JociijukeHHs. Lle
JI03BOJISIE YIOPSIIKYBaTH 1H(OpPMAIiiiHi MacuBH, MIPUCKOPUTH iX 00pOOKY,
nepenayy Ta 30€piraHHs, a TaKOX IepeBecTH (aKTUYHI JlaHi Ha
(dbopmanizoBany MOBY AJIS 31HCHEHHSI MACOBHX PO3PaXyHKiB.

3apa3 BeJeTbCs JOCHTh BeJHMKa JOCHiJHHIbKa po0oTa 1100
BHUBYCHHSI CAMOT'0 METOAY CTaTHCTHUKH. TOOTO cTaTHCTHYHA TEOpis Lie He
€ YUMOCH 3aKiHYCHHMM 1 HE MOXKE JaBaTH 3aJIOBUIBHUX pIIIeHb yCiX 0e3
BUHATKY Ipo0jeM. Y CTaTUCTHLI, AK 1 B IHIIMX HayKax, Ille icHye Oarato
HEBIJIOMOTO, ajie He Oyae MepeOUThIIeHHAM CKa3aTd, 10 YIPaBIiHHS
Cy4acCHOI0 €KOHOMIKOIO OyJi0 O HEMOKJIMBUM 0€3 TOTIOMOTH CTaTHCTHKH.
CratucTuka Crpusie eKOHOMIYHOMY TIPOTPECY B, KOJH 1i BHKOPUCTOBYIOTh
SIK IHCTPYMEHT JOCHIAHUIBKOI pOOOTH, BOHA € TaKOX BaXXJIIMBUM
(hakTOpOM HAYKOBUX JOCTI/KEHB Y ILIOMY.

CraTHCTHYHI JOCIIIKEHHS 3aB)KIM I[IKaBl, HABITHh SKIIO BOHU 1 HE
JIOBEJICHI JI0 KiHIIS HAKPECICHOTO JOCTIAHUKOM HUIAXY (B HAYII 1€ 1HKOJIU
TpaIuIIeEThCS), ajle Ha CaMOMy MUIIXY JOCJIJDKEHb Ii3HAETHCSA JIyKe
Oararo.

Mait0yTHE CTATHUCTUKM SIK HAyKH OYEBUAHE, Xoda Tpeda 3aBKiu
nam'sTatd, o OyJb-siKii Hayll NpUTaMaHHI TMOMHJIKH, a TOMY BOHa
3aBKAM TOTpedye yaockoHaneHHs. [loMMiKHM, $Ki 3yCTpidaroTbes B
CTaTUCTHLI, HaWHYacTille BHHUKAIOTh HE 3 MNPHYMH HETOCKOHAIOCTI
CTaTUCTHYHOI HAyKH, a 4Yepe3 HeBMile (HempaBHJIbHE) 3aCTOCYBAHHS
CTaTUCTUYHHUX METOJIIB.

TEMA 2. CTATUCTHYHE CIIOCTEPEKEHHS

§ 2.1. [IoHATTSI CTATUCTUYHOIO CIIOCTEPE:KeHHs, OCHOBHI BUMOT'H
11010 HOro 3ailicHeHHsI

06 oxeprkaty iHGOpMAIIifO PO CTaH 1 PO3BUTOK EKOHOMIKH KpaiHH
YW iHII JAaHi, 0 XapaKTepHU3yIOTh KyJbTypHHH 1 MaTepialbHUN piBEHb
CYCHIbCTBa,  3MAIHCHIOIOTH  CTaTUCTUYHE  AocCHipkeHHs.  OcTaHHE
CKJIaJa€ThCsl 3 TPHOX IMOCIIOBHHUX €TaliB: CTATUCTHYHE CIIOCTEPEKCHHS
3BEJICHHA Ta TpPYyIyBaHHA 3i0paHMX MaTepialiB i aHami3 pe3yJbTaTiB
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3BEJICHHS.

CTaTUCTHYHE CIIOCTEPEKEHHS BUCTYNAE€ SK OAWH 13 TOJOBHUX
METOJIiB CTAaTHCTHKH 1 K OJHA 3 HAHBAXIMBILIIMX CTajili CTATUCTHUYHOTO
TOCIT1IKCHHSL.

CTraTHCTHYHe CHOCTepesKeHHsl — [I€ IUIAHOMIPHHUH, HayKOBO
Oprafi3oBaHuii 30ip JaHUX PO SBHUINA 1 MPOLECH CYCHUIBHOTO J>KUTTS
OUIIXOM  peecTpamii  mo  3a3jaieriip  po3poOieHid  mporpami
CTHIOCTEpPEKEHHsI. Y MPOIECI CTATUCTUYHOTO CIOCTEPEKEHHS OCPIKYIOTh
MEPBUHHY CTAaTUCTUYHY iHpoOpMamilo, sika MoTpiOHa i 3AiMCHEHHS
(YHKILIH CTaTUCTHUKH.

Tak, mpu CTaTUCTUYHOMY CIIOCTEPEKCHHI, HANpPUKIAA, arpapHUX
OPEHIHHUX MIANPHEMCTB B OONACTi PEECTPYIOTHCS AaHi MPO iX YHMCIIO,
CKJaJ TpaliBHHUKIB, BHUPOOJIIOBaHY MPOAYKLIIO, PO3MOAIT JOXOIB,
MOTOITIB'SL XyA00H, po3Mip MOCIBHHUX IUION] i T. iH. AOO 1HIIWH TPHUKITA;
OpU  BUBYCHHI JESKUX SBUII CYCIUIBHOTO JKHTTS  BHSBISIETHCS
HEJIOCTAaTHhOIO HASIBHICTHh JaHWX OOMNIKY 1 3BITHOCTI, OCKIIbKH BOHU HE
3aBXKIM MOXYThb HAaTH IOBHY 1 TOYHY KapTHHY OyIb-SKOTO SIBHINA YH
mporiecy. BispmMemo, Hampukiag, BHU3HAUEHHS YHCENBHOCTI 1 CKIamy
HaceJeHHs B KpaiHi. [le muTanHs Mae BenuKe nep)kaBHE 3HAYCHHS. A MiX
THM, 3BITHOCTI, siKa 0 JlaBajia TOYHY BIiMOBI/Ib 1100 YUCEIBHOCTI 1 CKIIaTy
HaceJieHHs, Hemae. ToMy BHHUKae morpeba B oprasizamii CHemiagbHOTO
criocTepekeHHs. ~ AOO  Takuii  OpHKIAA:  piBeHb  LiH  Ha
CIIBCBKOTOCIIONAPChKOMY pUHKY. CrocTepe)KeHHS 3a piBHEM I[iH —
MUTAHHS JICP)KABHOI IIOJIITUKK 1 CTAaHOBUTh BEJIUKUW IHTEpEC IS
€KOHOMIYHOIO aHami3zy. B Toi ke yac HeoOXimHOI 3BITHOCTI, IO IBOMY
MTUTaHHIO HE ICHYE.

VY BCiX NOJMIOHMX BUITAJIKaX 3/IHCHIOETHCS CIICIIaIbHO OpraHizoBaHe
CTaTUCTHYHE crocTepexenHs. OcCTaHHE BBaXKa€TbCAd (PyHIAMEHTOM
CTaTUCTUYHOIO JOCTIDKEHHS, apKe Yy TIpoueci Horo 3aiiiCHeHHA
¢dopmyeTbea iHpoOpMalis, sSKa Ha HACTYIHUX €Tamax JOCIiIKEHHS
mijpiarae o0poo1i 1 aHamizy. [HbopMallis CTaTHCTUYHOTO CIOCTEPEKEHHS
MOBUHHA OyTH OO'€KTHBHOIO 1 AKICHOIO, a OTXe, 3a0e3ledyBaThCh
MPaBUJIBHOK) ~HAYKOBOK ~ OpraHisaii€ro ii  ofep»KaHHsS, HaJCKHUM
BUKOHAHHSAM CaMOTO CIIOCTEPEKECHHS.

3aBIaHHS ~ CTATHCTHYHOTO CIIOCTEPEKEHHS  3YMOBIIOETHCS
3aBJIaHHSIMH, SIKI CTaBJIATBCS IIEpe]] JOCII/DKCHHSM IEBHUX MPOIECIB 1
SIBUNI 1 BUIUIMBAIOTH 3 1oTpeOd ympaeniHHg HuUMH. CyTh iX MoJsTrae B
OJIEpXKaHHI Yy HAMKOPOTIIUI CTPOK TMOBHOI i BipoTigHOI iH(OpMaIii mpo
nociipkyBaHi Gakti. ToOTO HABaKIUBIIIMM 3aBJIaHHSM CTaTUCTUYHOTO
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CTIIOCTEpEKEHHS € BiporifHe, 00'€eKTHBHE BiOOpayKEHHS CIIOCTEPEKYBaHUX
(mocmimKyBaHWX) SIBUII 1 TPOIECIB CYCHITBHOTO JKUTTS. 3aBHaHHS
CTAaTHCTUYHOI'O CIIOCTEPEIKEHHS (SIK 1 METY) CIiJ YiTKO (POpMyJIrOBaTH
BIIMOBIAHO 70 pPe3yJbTaTiB JOCHIKCHHS Ta 3 ypaxyBaHHsAM 00'ekTa
CIIOCTEPE)KEHHS.

HaykoBa opranizaiiiss CTaTUCTUYHOTO CIHOCTEPEKEHHS 3YMOBIIIOE
JIOTPUMAaHHSI IEBHUX BUMOT 1010 HOT0 3/iiicHeHHs. Ha3Bemo ix.

1. SBuima, siKi MiUIATalOTh CHOCTEPEKEHHIO, MMOBHHHI MaTH TEBHE
HApOJTHOTOCTIOAAPChKE 3HAYCHHS, a TaKOXX HAyKOBY UM TPAKTHUHY
IIHHICTb.

2. OCKINBbKH CYCHiNBHI SIBUILA 3HAXOIATHCA Yy TMOCTIHHINA 3MiHI #
PO3BHUTKY Ta MalOTh Pi3HUH SKICHUH CTaH, CTAaTHCTHYHE CIOCTEPEKECHHS
MMOBUHHE 3a0e3revyBaTu 30ip MacOBUX JaHHX. B SKUX BiJIOMBAETHCS BCS
CcykymHicTh (akTiB. HemoBHOTa 3BelieHh PO IOCIiKYyBaHI IMPOIECH
IpHU3BeJIE 10 TOMIIKOBUX BHCHOBKIB 3 pe3yJIbTaTiB aHAI3Y.

3. CkiagHuii B3a€MO3B'A30K 1 B3a€MOIICPEIUICTIHHSI EKOHOMIUYHUX
SIBUII] 3yMOBITIOE OPIE€HTAINIO CTATUCTHYHOTO CIIOCTEPEKEHHS Ha 30MPaHHs
He TUTbKH iHopMarlii, ska 6e3rmocepeHb0 XapaKTepU3ye JTOCIHTIHKYBaHUH
ob'ekt, a ¥ Takoi, moO copuse 3MiHI #oro cranmy. Omxke, gaHi
CIIOCTEpE)KEHHSI TOBUHHI OyTH TIOBHUMH. [lif TOBHOTOIO JaHWX
PO3YMIIOTh MOBHOTY MPOCTOPOBOTO OXOIUICHHSI OJWHHIIG JOCIIIKYBaHOT
CYKYITHOCTI, iCTOTHHX CTOPiH SIBHIII, @ TAKOK IOBHOTY OXOTLICHHS y Yaci.

4. Indopmaris, oaepKyBaHa 3a pe3yJbTaTaMd CTaTUCTUYHOTO
CTIOCTEpEKEHHsI, TTOBUHHA OyTH BiporigHoto. ToOTo crocTepekyBaHi AaHi
MisTaloTh  peTenbHid 1 BceOiuHid mepeBipmi 3 OOKy iX SIKOCTI.
Oco0nuBICTh 3a3HaYEHOT BUMOTH TOJIATAE y TOMY, IO Y Pa3i oep:KaHHA
HemocToBipHOi iH(popMalii, He MOXXHa YCYHYTH ii AedekTH B mporeci
noJanbIol 00poOKH, IO YCKIAAHIOE IPUHHATTS HAYKOBO OOTPYHTOBAHUX
pimeHs. 3po3yMino, M0 CTaTUCTHYHA 1H(OPMALS BBa)KAETHCS SIKICHOIO,
SKILO BOHA NPABMBA, BIpOTiHA i TOUHA.

5. CTaTUCTHUYHE CIIOCTEPEKEHHS 3IIHCHIOEThCS Ha HAYKOBIH OCHOBI
0 3a37aJIeTib Po3poOIeHiil mporpami, sika 3abe3meuye HAyKOBHHA TTiIXiT
JI0 BUPIIICHHS METOJOJIOTYHHX 1 OpraHi3aliiHUX MUTaHb.

6. JlaHi  CTaTUCTUYHOTO  CIIOCTEPSIKCHHS  IMOBHUHHI  OyTH,
nopiBHIOBaHi. Jluie B TakoMmy pa3si 3a0e3leuyeTbes iX y3arajibHEHHS 1
3iCTaBJIEHHS Y IPOCTOPI 1 yaci.

Y Bunajakax, KOJM CTaTUCTUYHA IHOpMAIlis HEoOXigHa IS
3MIIHCHEHHS yNPaBIiHCHKUX (DYHKIIH, O HEl CTABUTHCS Taka BUMOTa, SIK
CBOEYACHICTh. 3pO3YMIJIO, IO CTAaTHCTUYHI JaHi, HaBITh SKIIO BOHU
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JIOCTATHRO TOYHI (UM BIpOTiJHI), e HaIXOSATh HECBOEYACHO, HE MOXKYTh
OyTH BUKOPHUCTaHI JUIsl MPUHHSITTS yIPABIIHCHKUX PIllIEHb.

Kpim crucnocti 3amurtanb, OJHA 3 BAXKIMBUX BHMOT TIOJATAE Y
JOTPUMAHHI 1X TIOCIIJOBHOCTI, OCKIJIbKMA TII€BHI BIAMOBIAI I[MOBHUHHI
KOHTPOJIIOBAaTH OJiHA OJHY. Hanpukian, Tpu TpOBENEHHI TMepernucy
HaceJIeHHs y (GopMyJIspl HE BUIIAJIKOBO CTOITh 3allUTAaHHS PO BiK paHiIle,
HIXK TIPO OCBITY, 3aHATTS, JUKepela 3aco0iB icHyBaHHS. BigomocTi mpo BiK
KOHTPOJIIOIOTH MPAaBUJIBHICTh BiMOBIICH.

HaykoBa opranizaiisi cTaTUCTUYHOTO CIOCTEPEKEHHS Tependayae
BHU3HAYEHHS O0'€KTa 1 OJIMHMII  CHOCTEpEKEHHS, pO3pOOKYy 1
BiNpAIIOBaHHSA MPOrpaMH. 3AIMCHIOETHCS CTATHCTHYHE CIIOCTEPEKEHHS
BIJIMTOBITHO JIO OpPTaHi3aliiHOTO IUIaHy HOTO MPOBEICHHS.

O0'eKT CTATHCTHYHOIO CIOCTEepesKeHHs] — 1€ CYyKYIHICTb
CYCIIIBPHUX SBWIN 1 TPONECIB, SAKi MUISTAl0Th CTATUCTUIHOMY
CTIIOCTepeKEHHI0. Hanpukian, mpu BHUBUCHHI CUTBCHKOTO TOCIOAAPCTBA
00'eKTOM  CIIOCTEPESIKEHHS €  CYKYIHICTh  CLIBCHKOTOCIOAPChKUX
M IPUEMCTB.

Buninenns o006'ekta CHOCTEPEKEHHS — 3aBJaHHA, SK IPABHIIO,
CKIIaJHE 1 BiAMOBiganbHE. MacoBi CyCHNbHI SBHUIINA 1 TIPOIECH HaIisIeH]
OaraThbMa BJIACTUBOCTSMH, BOHHM TICHO IIOB'i3aHI Mik coOor. Tomy
BUJIJICHHS 00'€KTa JIOCHI/DKCHHS IMOBHHHE TPYHTYBATHCS HAa HAyKOBUX
OpyuHIMNax #Horo Bu3HavyeHHs. OcTaHHE Mae JaBaTH MiJACTaBU JUIS
BIJIOKPEMJICHHsI JIAHOTO 00'€KTa BiJl CYMDKHUX 3 HHM OO0'€KTiB, SKi
SBJIIIOTH  COOO0 TPEAMET CaMOCTIMHOTO JOCIIDKeHHs. Bu3HadeHHs
00'€eKTa CTATUCTHYHOTO CIIOCTEPEKECHHS! MOBHHHE MaTH TOYHI BKa3iBKH
10/10 KOTO PUC 1 BIACTUBOCTEH.

Hanpuknan, Oyae HemocTtaTHIM BKa3aTH, IO CIHOCTEPEKEHHIO
MiJUIATAE CYKYIHICTh CLIBCHKOTOCIIOAAPCHKUX IAMPUEMCTB. BumineHHs
CUIBCBKOTOCIIOIAPCHKUX — MIANPUEMCTB  SIK  00'€KTa  CTATHCTHYHOTO
CIIOCTEPEXKEHHSI NOTpe0y€e TOYHOIO BCTAHOBJICHHS CHUCTEMH O3HAK
CLTBCHKOTOCIIOIAPCHKOTO  MIANPHEMCTBA.  3alie)XHO  Bi  3aBJaHb
CTIOCTEPE)KEHHSI TAaKUMH O3HaKaMH MOXYTh OyTH: (opma BIACHOCTI,
BUPOOHUYMI HAIpsiM, PIBEHb TEXHIYHOTO OCHAIICHHS, OpraHi3aliiHi
dopMu rocrmomaproBaHHs 1 T. 1H. TouyHe Bu3Ha4YeHHS 00'ekTa
CTIOCTEPEIKEHHSI HEOOXIHE JIJISl OJICPYKAHHS 3ICTABHUX JTAHWX, YHUKHEHHS
MOXKJIMBUX BHUIIAJKIB MOJBIMHOTO 00JIIKYy OKpeMux (akTiB abo IpOIyCKy
MEBHOI KaTeropii HOTo eJIeMEHTIB.

Hnsi o0'ekTa CTATUCTHYHOTO CIIOCTEPEKCHHSI XapaKTepHE Te, IO
HOT0 HE MOYKHA BHBYATH 0E3MOCEPEIHBO y IIOMY, JUISl I[LOTO MOTPiOHE
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BHJIIJICHHS B HOTO CKIIaJi OKPEMUX OJTHHUITb.

OaMHMIST CTATUCTHYHOIO CHOCTEpPE:KeHHs1 — 1€ CKJIAJOBHil
CJIEMEHT 00'eKTa JOCHIUKCHHS, SKHH € OCHOBOI paxyHKy 1 HOCIEM
ICTOTHHX O3HaK 1 BJACTHBOCTEH, sKi mijsraloTh peectpamii. Lle
MEPBUHHMI €JIEMEHT 00'ekTa JOCHIKeHHs. OIUHUIO CIOCTEPEIKCHHS
BCTAHOBJIIOIOTh BHUXOJYM 13 3aBJaHb CIIOCTEPESIKEHHS 1 CKIIAIHOCTI
00'eKTa JOCIIPKEHHS.

ToMy B KOXXHOMY KOHKPETHOMY CTaTHMCTUYHOMY JIOCIIIJKCHHI
MacoBUX (akTiB MNpuiiMaeThcs oaHa a00  JeKiJbKa  OJIMHUIlL
criocTepekeHHs.  Tak, TpWM  Tepenucy  HaceJCHHS  OJWHHIICIO
CIIOCTEPEKEHHS, SK TPaBUJIO, € JIOAUHA. AJle SKIIO JOCHIKSHHIO
MiJUISTae 1 CiM's, TO B [IbOMY BUIAJIKY BCTAHOBIIOIOTHCS BXKE JIBI OJUHUIT
CIIOCTEPEIKEHHS: JIFOJIMHA 1 CiM'sL.

[Ipu cTaTuCTUYHOMY JOCIHIKEHHI Talxy3i CUTbCHKOTO TOCIIOIapCTBa
B pI3HMX BUNAJKaX 1 3aJie)KHO BiJ 3aBJaHb JOCHIDKCHHS MOXYTh OyTH
MPUHHATI Pi3HI OJWHUIN crHocTepexeHHs. Hampuwkiax, mpu BHUBUYEHHI
MPOAYKTHBHOCTI Tpami Ta ii OIIaTH OJUHHIICI0 CIOCTEpEKeHHS OyIie
OKpEeMHH TPaIiBHUK: MPU BUBYEHHI CTPYKTYPH CLIHCHKOTO TOCIIOIAPCTBA
3a po3MipaMu TIANPHUEMCTB OJWHUIEIO CIIOCTEPEXKEHHS OyJ/ie KOXKHE
OKpeMe  TIJINPUEMCTBO, TOOTO  BIJIOKpEMJICHA  aJMiHICTPATHBHO-
rocrnojapcbka  ofuHMIsg. Jlo  OCTaHHBOI  HaleX)aThb  KOJCKTHUBHI
CLIIBCBKOTOCIIOAAPCHKI MiIPUEMCTBA, JIeP>KrOCIIH, OpeHIH1
MiANPUEMCTBA, (QepMepChbKi  TOCHOAAPCTBA, IMiJACOOHI TrocmogapcTBa
MPaLiBHUKIB arpapHOro cekropa Ta iH.

[IpaBwibHe BU3HAYCHHS OJUHMUIN CIIOCTCPSKCHHS MAa€ ICTOTHE
3HAUYEHHS JJIs OpraHi3amii i MPOBEJEHHS CTATUCTHUYHOTO JOCIIiKCHHSI.
[luM 3HAYHOIO MIpPOK 3YMOBIIIOETHCS  O0'€KTHBHICTH  OJICPIKAHHX
pe3yJbTaTiB.

Takum 4YWHOM, BH3HAUCHHS O00'€KTa 1 OJMHUIN CTATUCTUYHOTO
CIIOCTEPEKEHHSI Ma€e IPYHTYBAaTHCS HAa HAyYKOBUX IMPHHIHUIAX — 1€ Tpeba
no0pe YSABISATH KOXHOMY, XTO Oepe ydacTh B HOro opraxizamii i
MIPOBEJICHHI.

§ 2.2. [Iporpama cTaTHCTUYHOIO CTIOCTEPEKEHHSA
[IporpaMa CTaTUCTUYHOTO CIIOCTEPSIKECHHS SIBJISIE COOOH IEpeITiK
nuTaHb, Ha sKi Tpeba oJiep)aTh BIJINOBiAI B mpoleci 30upaHHS

CTAaTHCTUYHMX 3BEJCHB 100 KOXHOI JIOCHIKYBaHOT onuHuIi. OauH 1
TOW caMuil 00'eKT MOke OyTH 0OCTex)eHuH 3 pizHuX OokiB. Tomy ckiaf i
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3MICT TIUTaHb MPOTPAMH CIOCTEPEKEHHS 3aleXWUTh BiJ 3aBIaHb
JOCHIKeHHsT 1 ocoOnmBocTel 00'ekTa. BOHa NOBMHHA OXOIUTIOBATH
IIMPOKE 1 MMOBHE KOJIO BiomMocTel. UnMm mmpina mporpaMa, THM ITTOBHIIIIE
BUCBITIIOETbCS JIOCHIpKyBaHe siBuiie. [Ipore B Hei He ciij BKIOYaTH
3aBUX IUTaHb, SKI MOTJIM O YCKIIAIHUTH 1 PO3TATHYTH TEPMiH PO3POOKHU
JaHuX. Y TOW Ke Yac He CJIiJ] CKIaJaTH MporpaMy HaJTo BY3bKO, ajKe B
JIOCITIDKEHHS] MOJKYTh HE MOTPANUTH BaXKITUB1 ITUTAHHS.

[lpu ckmagaHHi mporpamMM  BeJIMKE 3HAUYEHHS Mae€  YiTKe
(opMyIItOBaHHSI  MMHUTaHb, OCKUIBKM Yy  OUIBIIOCTI  CTaTUCTUYHUX
CIIOCTEPEKEHb 1€ CKJIaJiHA 1 TPYyJOMicTKa pPo0OTa, y BHKOHAHHI SKOT
0epyTh y4acTh JCCSITKH 1 HaBITh COTHI THCSY (TIPU TEPENUCY HACEICHHS)
qonoBik. [locTtaBieni nutaHHs MalOTh OyTH OAHAKOBO 3PO3YMITUMHU JUIS
BCIX.

BiamoBini Ha TUTaHHA MPOTPaMH CHOCTEPEKEHHS 3alUCyIOTh Y
TOKYMEHT ocobnmBoi dhopmu — craTHcTU4HUI opmynsap. Bin sasise
co00r0 TIEPBUHHHN JTOKYMEHT, B SKOMY (DIKCYIOTh BIAIOBIZi HA MHATaHHS
MporpaMy MO KOXHIA 3 OJWHMIG CYKYIHOCTi, IIe HOCIH MepBHUHHOI
iH(bopMmartii. @opMyrspyu MaIOTh Pi3HI Ha3BU: (hopMa MEPBUHHOTO OOJIKY
abo 3BITHOCTI, aKT, OnmaHK, Tabemb, KapTka ((Jimka), aHKeTa,
ONMUTYBaJIbHUK JUCTOK Jl7s1 BCix mepenmiueHUX BWAiB  (QopMyIspiB
XapakTepHi Jiesiki OOOB'SI3KOBI  €IEMEHTH: 3MICTOBHA YaCTHHA, sKa
BKJIIOUAE TEpelliK MUTaHb MPorpamMu, 3BejicHa rpada abo Jekiibka rpad
JUTSL 3amucy Bianosizei 1 mmgpis (KOIiB) BiAMOBiEH, TUTYJIbHA 1 aapecHa
yacTUHH. Ha THUTYNBHIH CTOpPIHII 3amuCyeTbcs Ha3Ba CTATHCTUYHOTO
criocTepekeHHst (Hanpukiaj, «Ilepenuc Xxynqo0u B IpuBaTHOMY CEKTOPI»),
Ha3Ba Opraxizaii, sKka IPOBOJUTH CIIOCTEPEKEHHSI, 8 TAKOXK 3a3HAYAETHCS,
KHM 1 KOJIM 3aTBEPKEHO (POPMYIISIp a00 CTATUCTUYHE CIIOCTEPEKEHHS.

B ampecny dyacTMHy ~ 3amUCyIOTh  aapecy — OOCTEKyBaHUX
(onmuTyBaHMX) OAMHULL cHocTepekeHHs. Kpim Ttoro, y Qopmax
CTaTUCTUYHOI 3BITHOCTI BKa3ye€TbCs, KOJMM 1 Kyau Tpeba HaaCHIaTH
o/iepKaHy iH(opMartito. [IpaBuibHICTH JTAHUX 00CTeXEeHHS
CTBEPJKYETHCS MIAMNCAMH BiAMOBIJAIBHAX OCi0.

VYV  mOpakTHIi  CTATUCTUYHOTO  CIOCTEPEKEHHS  3aCTOCOBYIOThH
(hopMyJISIpH IBOX BUIIB: KAPTKOBHH 1 CIIUCKOBHIA.

KaprkoBum (200 iHIMBIAyadTbHUM) HA3WBAETHCS CTATHCTUIHHMN
Onank ((imka), SKUA MICTUTh JaHI JIMIIE TPO OJHY OJUHUIIO
CTIOCTEpPEeIKEHHsI. 3arajibHa KUTBKICTh KapTOK TMOBHHHA JIOPiBHIOBATH
KUTBKOCTI OJIMHHMIIb JTOCIIDKYBAHOI CYKYITHOCTI.
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CnuckoBuii dopmyassp — 1€ CTaTUCTUYHHN OJNaHK, B SKOMY
PEECTPYIOTBCST  BIIOMOCTI 1O  KITBKOX OJWUHHIIIX CIIOCTEPEKEHHS.
Hampuknan, npu nepenucy HaceineHHs 1970 p. crnuckoBuii hopMysisp
OyJl0 po3paxoBaHO HA PEECTPALiI0 Y HbOMY 3BEAEHb IO IIECTH 0colax,
TIpH TIepenrcy HaceneHHs y 1989 p.— mo aBox.

DopMysipu-KapTKA 3pydHi Ui pydHOi 0OpOOKH 3aHECEHUX B HHUX
JaHWX, ajne MoTpeOyloTh 3HAYHO OUTBIIMX TPYJIOBHX 1 MaTepialbHUX
BUTpAT, HIX QopMmymsapu-ciiucku. OCTaHHI €KOHOMIYHINII 1 3py4HilN JIs
MalMHHOI 00poOKM 1 KOHTposmo JaHuX. KapTkoBi Qopmysipu
BUKOPUCTOBYIOTBCSl MPH CKJIAJaHHI 3BITiB MIANPUEMCTB 1 3aKIaiB, sIKi
noTpeOyIOTh IMUPOKOT IPOTpaMy CTATUCTUIHOTO CIIOCTEPEKEHHSI.

CruckoBi  ¢GopMynsspy  4YacTille  BUKOPUCTOBYIOTBCS  IIPH
MEepioANYHUX cHocTepekeHHsX. [Ipuknamom Takoro Qopmyisipa Moxe
Oytu mepenuwcHHU JHCT mepenucy HaceneHHs 1989 p. Koncrpyxkis
CTaTUCTUYHHUX (DOPMYJISIPIB 3yMOBIIIOETHCSI 3HAUYHOIO MIpOIO BIIMBOM 3
00Ky TexHIYHHX 3ac00iB 00poOku iH(hopMmartii. lle 3HaXOAUTH CBilt TPOSIB
y TOMy, 1O (OPMYJISIpM CTATUCTUYHOTO CIIOCTEPEKCHHA Yy AEAKHX
BHITaJIKaX BUCTYIAIOTh OJHOYACHO 1 Oe3mocepeHiMu HOCisiMu 1H(hopMartii
mpu BBeneHHI ix B EOM. Came 3a Takux yMOB BUPINIYETHCA THTAHHS
Oe3nepepBHOI TEXHOJIOTIT aBTOMAaTH3allii CTATUCTHYHUX POOIT, KOJIHU
nepBUHHA 1H(OpPMAIlis 3aHOCHUThCS B aBTOMATHU30BaHWM-OAHK JTaHUX
(ABJ]) 3a momomororo mepOCTPiYOK, MArHITHUX CTPIYOK, MAarHITHUX
JHUCKIB 1 MO KaHanax 3B'SI3KY, SIKi 3'€JHYIOTh OOYHMCIIOBAJIbHI LIEHTPH
MiAMPUEMCTB 1 JeP>)KaBHOI CTATUCTHUKH.

BrnimB  aBTOMarM3oBaHOi  CHCTEMH  OOpOOKHM  CTATHCTHYHOL
iHpopManii Ha KOHCTPYKLiIO (OPMYJISIPIB 3HAXOAUTH MPOSB Y TOMY, IO
BIJNOBI/Ii B HUX PO3TALIOBaHi y 3pyYHOMY JUlsl IU(pyBaHHS (KOIyBaHHS)
MOPSIZIKY.

EdexTuBHICTS BHUKOHAHHS PO3POOJICHOI MPOTpaMu CIOCTEPEKEHb
3HAYHOKO MIPOI0 3yMOBIIOETHCS SKICTIO THCTPYKTHBHOTO Marepiamy. s
[bOTO CKIAJAr0Th IHCTPYKHi0 (iHKOMM T Ha3mBaroTh CTAaTHCTUYHOIO
IHCTpYKIIi€t0, 200 J[0MOBITHOIO IHCTPYKIII€IO).

Incmpykyis — 1€ DOKYMEHT, SIKUH IIOSICHIOE€ INHTaHHA IPOrpaMu
CTAaTUCTUYHOIO CIIOCTEPEIKEHHs, HOro MeTy, IOpPAJOK 3allOBHEHHS
CTaTHCTUYHOrO (dopMyJsiipa 1 YaCTKOBO OpraHizaliiiHi  MHUTaHHS.
(IHcTpyKIisS € OJHMM 3 HaWBKJIMBINIMX JIOKYMEHTIB CIIOCTEPEKEHHS.
BoHa Moke MICTUTH BKa3iBKM BIJIHOCHO THUX IUTaHb, SIKI BUHHKAIOTH Y
Mporieci MPOBE/ICHHS CIIOCTEPEKECHHS: 00'EKT 1 OJMHUIIS CIIOCTEPEKECHHS,
4ac i CTPOKM MPOBEICHHS, KpUTUIHUI MOMEHT CIIOCTEPEKEHHS 1 T. 1H.
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V Oaratb0oX BHIIaJKaxX HEOOXIIHI TOJATKOBI IMOSCHEHHS TOIO, SK
MIPaBWJIBHO PO3YMITH JaHE MUTAHHS 1 SK BIPHO 3amucaTH BIAMOBiIb Ha
HBOTO. SIK TIpaBWiIO, IHCTPYKIl MHITYyTh IS OCIO, SAKI 3OIHCHIOIOTH
nepenuc abo 3aroOBHIOKTH (POPMHU CTATUCTUYHOI 3BITHOCTI. BoHM myxe
BRXIUBI JIsi 3a0e3MeUeHHs] OJHAKOBOTO PO3YMIHHSI MUTAHHS y BCIX
CHIpHUX 1 CyMHIBHHMX BHMajKax. Hampukiaa, npu nepenucy HaceleHHS
1989 p. craBUIOCH 3allUTaHHS «HALIOHAIBHICTHY. JlJIs 3amucy BiAMOBil
ocobawm, sKi 37iHCHIOBAIH TIepenuc, Tpebda OyJio AaTh NeBHI BKa3iBKH, 00
3armo0irTu pizHO0010 y BimmoBiAsx. s mporo Oyyv JaHi iHCTPYKIi, Jie
BKa3yBajocs: «3amMcyeThCsl  HAIlOHANBHICTh, KOTPY BKazye cam
onutyBaHWM. HamioHanbHICTh AiTel BU3HAYa€eThCs OaThkamu. Jluine B TUX
ciM'six, e 0aThKO 1 MaTH HaJIeXKaTh JI0 PI3HUX HAI[IOHAJTBHOCTEH 1 OaThKU
YTPYIHIOKOTHCS CaMi BU3HAYUTH HAI[IOHAJBHICTh JTEH, CIiJ HaJaTH
repeBary HalioHaJIBHOCTI Marepi». Take yTouHEeHHS MOPSAKY 3aluciB Ha
3aIUTaHHs TIEPENUCy Ja€e MPUAATHHI 11 OOPOOKH MEPBUHHUI MaTepiall.

BincyTHICTE B iHCTPYKIIii TIIyMadeHb TIEBHOTO MMUTAHHS MPU3BEIE 110
TOTO, 1[0 KOXHA 0co0a (JIYMIFHUK) Oye pO3yMITH 3alTUTaHHS IT0-CBOEMY,
BHACITITOK YOT0 310paHi MaTepiaan 30BCIM 3HEIIHATHCS.

BxkaziBku iHCTpyKIii MOBHMHHI OyTH KOHKpPETHI W HiTKi, a TEKCT
CTHCIMM 1 JakoHIYHUM. [HCTpyKUii 10 (GOpM CTaTUCTHYHOT 3BITHOCTI
3/1e01IBIIOTO JAPYKYIOTHCS Ha caMill opMi JJOKyMEHTa.

OTxe, TOJOBHE MpPHU3HAYCHHS I1HCTPYKLIi TONATac y TMOSCHEHHI
3MICTy TUTaHb MpPOrpaMH, sK Tpeda JaBaTh Ha HUX BIAMOBIAL 1
3amoBHIOBatH  (opmysissp.  HaiiOinbin  THUHOBI  cuTyamii  MMOBHUHHI
PO3TISAATHCS HA TIPUKIIAJI.

Chin  3a3HauuTH, WOIO0 METOAOJOTiA  pO3poOKH  Mporpamu
CTaTUCTUYHOTO CIIOCTEPEeKeHHS B ocTaHHi 20 pOKiB 3a3Hala JOCHTH
3HAYHUX 3MiH Yy 3B'SI3Ky 3 (YHKI[IOHyBaHHSIM aBTOMAaTH30BAaHOI CHCTEMHU
nepxkaBuoi  cratuctukd  (ACJIC), ska  3yMOBWJIA  CTBOpPEHHS
aBToMaTn3oBaHuX OaHKiB naHux (ABJl). HasBHICTH OcTaHHIX Aana 3MOTy
3aMpoBaIUTH B Tally3i MaTepiallbHOTO BHPOOHUIITBA PETICTPOBY (popmy
CTaTHCTUYHOTO CIIOCTEPEKEHHS, SIKa TOJISTaE y CTBOPEHHI perictpa, abo
ABTOMATH30BaHOiI KapTOTEKH CYKYIHOCTI OJHMHUIb CTATHCTUYHOTO
CIIOCTEPEKEHHS  TeBHOro  Ttwiy. llepexim 10  aBTOMAaTH30BaHOL
craructuyHoi  iHpopmaniiiHoi cucremu (ACIC) cTBOpIOE  IIMPOKI
MOJKJIMBOCTI ~ YJIOCKOHAJICHHSI TMPOTpaMH  CIIOCTEPEIKEHHs, a came:
BiOyBaeThcsi 00'enHaHHs iHQOpMAIiHUX 0a3 Jep>KaBHOI CTATHCTHUKH,
rajy3eBHX 1 perioHaJbHHX OpraHiB YMpPaBIiHHA, HMiANPUEMCTB, 00'€THAHD
Ta 1HIIUX JIAHOK yIpaBJIiHHS.
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HaBenemo  mpukmazg  po3poOku  mporpaMud 1 TIPOBEISHHS
CTaTHCTHYHOTO CIIOCTEPEKEHHS.

ITpoBoANTBCS CTATUCTUYHE CIIOCTEPEKEHHS PE3yNbTaTiB POOOTH 3a
TOCTIONAPCHKUH  PIK OPEHIHHMX CIIbCHKOTOCIONAPCHKUX IMiIIPHEMCTB
paiiony. [loctaBneHo 3aBmaHHA BHBYMTH 3arajbHe BHPOOHHIITBO
HPOAYKIIT IUMHU HIANPUEMCTBAMH 1 HOTO 3B'SI30K 3 OCHOBHUMH (paKTOpaMHu
BUpOOHUITBA. [10 KO)KHOMY MIZANPHUEMCTBY € JIaHi PIYHUX 3BITIB 1 SKICHOT
OLIIHKH 3€MJII.

Po3pobuti mporpaMmy, NpPOBECTH CTATUCTUYHE CIIOCTEPEKECHHS 1
3IHCHUTH KOHTPOJIb TaHUX.

Po3srnsiHeMo MmocnigoBHICTh BUKOHAHHSI TIOCTABJICHOTO 3aBAAHHS 3a
HACTYIHUMH €TaraMH.

1. 3'ICOBYIOTh NMUTAHHS, IO COOO0 SBISE MPOAYKIIIS MiTIPUEMCTB i
MMOKa3HWKH, SKAMW BH3HA4aeThcs 11 oOcsar. Bimomo: a) opermHi
MiIPUEMCTBA BHPOOJSIOTh JIBa BUAM MPOAYKII — POCITUHHHIBKY 1
TBapUHHHMIIEKY; 0) 00CAT MPOIYKIil MO KOKHOMY MPOAYKTY OOJIIKOBYIOTh
y HaTypaJlbHOMY BHpa3i, a B IUJIOMy— IO BapTOCTI Yy TMOPIBHIHHHUX
¢dakTHYHUX [iHaxX. Buxomsum 3 TOCTaBIEHOTrO 3aBIAHHS, BUBUYCHHS
3arajbHOTO 00CATY BHPOOHHUIITBA MPOIYKINi, B IPOTpaMy CIIOCTEPEKEHHS
BKJIFOYAIOTh JIaHi IIPO BUPOOHHUIITBO HE OKPEMHUX BUIIB IPOAYKIIi, a BCi€i
NPOAYKIl y rpoioBoMy Bupasi. 11106 MaTH MOMIJIMBICTH 3iCTaBJICHHS
00CsTiB BUPOOHHIITBA MPOAYKIIi MO CHOCTEPEKYBAHUX MIAMPUEMCTBAX,
BapTiCTh MPOAYKLii OepyTh HE B PAKTUUHUX, a Y MOPIBHSIHHHX IIiHAX.

2. 3'1COBYIOTH OCHOBHI (aKTOpH, SKi BH3HAYalOTh 0OCsT
BUPOOHUITBA MPOAYKLii. TeopeTHnyHo BiIOMO, 10 OCHOBHUMH (hakTopamu
BHPOOHUIITBA y CIIBCHBKOMY TOCIIOApPCTBI € 3eMIls, TPYJOBI pecypcH,
OCHOBHI 3ac00M BUPOOHMLITBA, OOpUBA 1 KOPMHU.

OTxe, y mporpamy CIOCTEPEKEHHS BKIIOYAIOTh MOKa3HUKH 00CATY
3a3HayeHuX (akTopiB: 1) IUIOMA CLIBCHKOTOCIOAAPCHKUX YTifb, Ta; 2)
IUIOIIA OPHHUX 3€Mellb, I'a; 3) cepeAHbOpPIYHA YMCENBHICTh NpalliBHUKIB
MiIIPUEMCTBA, 4oJ.; 4) TpomoBi BHTpaTHm Ha 100puBa; 4) TPOIIOBI
BHUTpaTH HA BUKOPHUCTaHI KOPMU; 6) O6aJ OIIHKA SKOCTI 3€MITi.

3. BupimyioTh NUTaHHS @PO TMOPSJOK 3amuCy B Iporpami
CIIOCTEPE)KECHHS OOpaHMX IMOKA3HUKIB. [3 METOI0 3py4HOCTI NMPOBEICHHS
00CTEKECHHSI PO3TALIOBYIOTh IMOKA3HUKH BIAMOBIIHO 10 MOCHIIOBHOCTI iX
HaBeJleHHS Yy (opMax 3BITHOCTI: BKa3ylOTh HOMEPHU CTOPIHOK, PSIIKIB,
rpad, nme 3anucani 1 jaHi. [Toka3HUK SKOCTI OpPHUX 3EMElb, SKUH
OepeTbest 3 MaTepiaiiB OIIHKY I'PYHTIB, 3aIUCYIOTh Y KiHIII TPOTPaMHU.

Takum YMHOM, OZIEP’KYEMO MPOTrpaMy y BUIJIsIII: 1) BapTicTh BaIoBOi
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MPOYKIIil CITBCHKOTO TOCTIOAPCTBA Y MOPIBHSIHHMX IiHAX, BCHOTO, TPH.
(TyT 1 mami B Qy)KKax yKa3ylOTh HOMEPH CTOPIHOK, pANKiB i Tpad); 2) B
TOMY 4YHCII NPOAYKIiS POCAMHHMITBA, TpH. (...); 3) cepeaHbOpivyHa
YHUCENIbHICTh MPAI[iBHUKIB Ha IMiIPUEMCTBI, 40i1. (...); 4) cepeaHbopiuHa
BapTICTh OCHOBHHMX BHPOOHMYMX (OHIIB  CLIBCHKOTOCIOAAPCHKOTO
NpU3HAYEHHS, TUC.TPH. (...); 5) cyMa BHUTpaT Ha OpraHiuyHi i MiHEpaJbHi
Jo0puBa, IpH. (...); 6) IWIOIIA CLIBCHKOIOCIIONAPCHKUX YTifb, Ta (...); 7) Yy
TOMY 4HcHi pit, Ta (...); 8) cyMa BUTpaT Ha 3rofoBaHi KOpMH, IpH. (...);
9) oriHKa SIKOCTI 3eMJIi, OaiB.

4. Po3po0iasitoTh (popMyIIsip CTATUCTUYHOTO CHOCTEPEIKEHHS, B KU
3aMKMCYIOTh 3HAYCHHS O3HAK IO KOXKHOMY OpPEHIHOMY IiIIPHEMCTBY.
Takum QopmyssipoM Moxe OyTH BiOMICTb. AJie Ui HAIIOTO BHUIAIKY
Kpamie sl KOKHOTO MiANPUEMCTBA BIJIKPUTH KapTKU Y BHIJISII Tak
3BaHUX ¢imok (puc. 1).

1 9600000 R 87 9
2 6316000 3 | o 10
3 425 5 g E 11
4 12810 < A = 12
5 46860 g | 2 ‘ 13
6 4800 S ‘ 14
7 2990 < - g 15
8 1278 000 g | g g 16

2| g S

= o

Puc. 1. ®opmynsip cTaTHCTUYHOTO cliocTepe:keHHs (imka)

Sk OGaunmo, y ¢opMyIsap 3aHECEHO 3HAYCHHS O3HaK ¥
NPOHYMepoBaHi psiiku (rpadu) y Tild MOCHiOBHOCTI, B K BOHU BKa3aHi
y Tporpami CIOCTEPEKEHHS: y PSJOK | 3amucaHo BapTiCTh BaJoOBOI
IPOIYKIT BCbOTO, Y PSIOK 9 — Ol OIIHKH SKOCTI 3eMJIL.

S. 3MiHCHIOIOTH CTAaTHCTHYHE CIIOCTEPEIKEHHS, a caMe — 3aHOCSTh Y
GimKy  3HAYEHHS TMEpeliueHuX Yy MporpaMi O3HaK 10 KOKHOMY
MiANPUEMCTBY, SIK L€ [OKa3aHO Ha NPUKIAAi OPEHIHOIO MiANPHEMCTBA
«CBiTOU».

6. [IpoBoasTH KOHTPOJIB OAepkaHoi iH(opMaLii (crtocoOu KOHTPOIIO
MaTepialliB crocTepekeHHs OyayTh PO3TISHYTI Jai).
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§ 2.3. Opranizaniiinuii NJIaH CTATHCTUYHOTO CHOCTEPEKEHHS,
3a0e3nevyeHHs] TOYHOCTI JaHUX

OpramizaiiifHiii  TUIaH ~CTaTUCTUYHOTO  CIIOCTEPSKCHHS — IIC
CKJIQ/IOBA YAaCTHHA 3arajJbHOTO IUIAHY CIIOCTEPEKEHHS, B AKIH BHKJIAJCHO
MOPSIJIOK MOro oprasizaiii i IpoBeJCHHS. Y HbOMY JAIOTHCS PO3'SCHEHHS
MIPOrPaMHO-METOIOJIOTIYHMX 1 oOpraHizalidHux nuradb. Jlo meprmx
HaJIe)KaTh (OPMYJIIOBAHHS METH 1 3aBJaHb CIOCTEPEKEHHS, BU3HAUCHHS
Horo o0'ekTa 1 oauHMII, po3podKa mporpamu. [lo opraHizamiiiHuX THTaHb
HaJIe)kaTh: (ikcamis Micls, Yacy i CTPOKIB CHOCTEpPEKEHHsI, BKa3iBKa Ha
T€, XTO HOro NpOBOAWTH, SK BOHO MPOBOJUTHCSA 1 SIK 3IIHCHIOETHCA
[OCTAa4YaHHs CTAaTUCTUYHUMH  (QOpMyJIsipaMud  0ci0, SIKi BUKOHYIOTbH
CIOCTEPEIKEHHsI, CIIOCOOM  JIOCTaBKM  3alOBHEHHX  (OpMymsipiB y
BimmoBigHI cratuctmyHi opranu. Croau  BIZHOCATH TaKOXK  PSI
CHEeNU(IYHAX TIATOTOBYUX POOIT, 30KpeMa TakuX, K Mig0ip Ta HaBYaHHS
KajpiB, IO 3aIy4arOThCS JI0 IMPOBEICHHS CIIOCTEPEKEHHS, IMiATOTOBKA
rpagiqHOro MaTepiay Ta iH.

B opramizamiiiHoMy TUTaHI  CTaTHCTUYHOTO  CTHIOCTEPEKEHHS
KOHKPETH3YIOThCS TIPpaBa i 000B'I3KM OKPEMHUX YCTAaHOB 1 OpraHizamii, sKi
0epyTh y4acTh y 3aX0JlaX CIIOCTEPEIKECHHS.

[Ipu mulaHyBaHHI CIOCTEPEKEHHSI HacamIiepe]] BU3HAYAIOTh OpPTaHH
CTIOCTEPEIKEHHSI — OpraHi3aTopiB 1 BHUKOHABIIB POOIT, a TaKoX MpaBa i
00OB'SI3KM KOYKHOTO CITiIBBUKOHABIIS.

[Iporpamy i MIaH CTaATHCTHYHOTO CIOCTEPEKEHHS PO3POOISIOTH
OpraHu Jiep>KaBHOI CTAaTHCTUKM Ha piBHI MiHicTepcTBa [lep>kaBHOTO
KOMITETy CTaTUCTUKM YKpaiHu. HuzoBi opranm nepaBHOI CTaTUCTHKH
MEPEeBAKHO BHUKOHYIOTH POOOTY MO 300py CTaTUCTHYHHMX MAaHUX, iX
TIEPBUHHOMY KOHTPOJIIO i 3BE/ICHHIO TI0 MEBHIH porpami.

VY 1uraHi BKa3ylOTh CTPOK NMPOBEJAEHHSI CIOCTePesKeHHs, TOOTO Jac
MOYaTKy 1 3aKiH4eHHS 30upaHHs 3BeieHb. Lleit wac He MoXHa
OTOTOXXHIOBATH 3 YacOM CIOCTepe:KeHHsl, TOOTO dYacoMm, 0 SKOTO
Hanme)kaTb  3BefeHHA.  CTAaTUCTHMYHI  TOKAa3HMKM  XapaKTepH3YIOTh
JOCTIKyBaHe siBHIE ab0 3a INEBHUH Mepioj, ab0 Ha MEBHUM MOMEHT
yacy. Hampukian, maHi npo KUIBKICTh BHPOOJICHOI HPOAYKIII MOKHA
B3SITH TUIBKH 32 nepiof (IeHb, JeKaay, MiCsilb, KBapTal, PiK), a HOKa3HUKH
3araciB MaTepialbHUX [IHHOCTEH MOXYTh OYTH NpEJICTaBIICH] HA TEBHUM
MOMEHT 4acy (Ha MOYaTOK MICsIsl, Ha MOYaTOK KBapTally, Ha MOYaToK abo
KiHEIlb POKY 1 T. iH.).

Y nmani Mae OyTH TOYHO BHM3HA4YCHa TEPUTOPIs, Ha SAKIH
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3MIACHIOETBCS  CIIOCTEPEXKEHHS, a TakoK oco0M 1  opranizamii,
BIIMTOBIAaNbHI 32 MPOBENEHHS IMIArOTOBYMX poOiT, 30ip, TepeBipKy i1
00poOKy 1H(OpMALIIT 10 OKPEMHUX JUISHKaX TEPUTOPII.

Cepen opraHizaliiHUX MHTaHb 3HAYHE MICIC y IUIaHI BiIBOMSTH
MPOBEJICHHIO MAroTOBUYMX poOiT. Hacammepen tpeda CKIacTH CIHCOK
3BITHMX OJIMHUIb, TOOTO THX, sKi OyayTh oOcrexeni. Lled crmcok
(KONEKTUBHUAX ~ MIAMPHEMCTB, JIEPKABHUX  MIANPUEMCTB, OPEHIHUX
HiANPUEMCTB 1 T. iH.) HEOOXIIHUH AJIs1 IEPEeBiPKH TOBHOTH 3BEJICHb, IO
HAJXOMSITh, @ TAKOK BU3HAYEHHS 00CATY POOIT i po3paxyHKy HEoOXiTHOi
KUTBKOCTI pOOITHHKIB JUTS TPOBEACHHS CTATUCTHYHOTO CIIOCTEPEIKEHHSI.

BaxJmBUM MiArOTOBYMM 3aXO0J0M € PO3PaxyHOK MOTpedH B Kaapax
JUIs. TIPOBEJCHHSI CIIOCTEPEXKEeHHs, 1X N00ip Ta iHcTpykTax. HeoOximHo
3a3aneriip BiAAPYKyBaTH 1 po3icaat OJaHKH JOKYMEHTIB Ta IHCTPYKILIl
IIOJI0 1X 3arMOBHEHHS. [HCTPYKTaX BBaKAE€THCS OIHIEIO 3 HAWBAYKIMBIIINX
MiATOTOBYMX POOIT CTATUCTUYHOTO CIIOCTEPEKEHHS. YCIIiX NPOBEICHHS
OCTaHHBOTO 0araTo B YOMY 3aJIKUTh Bl PiBHS MiATOTOBICHOCTI Ka/IpiB.

[lpm miATOTOBII CKJIAJAHUX CTAaTUCTUYHHX CIIOCTEPEXKEHb, SIK
MPaBMIIO, B TUIAHI MepeadavdaeThCsl MPOBEICHHS MPOOHUX CIOCTEPEKEHD 3
METOI0 TIEPEBIPKMA HA TPAKTHUIIl MPOEKTy IUIaHy 1 MPOrpaMyd OCHOBHOTO
CHOCTepeXKEHHS.  Marepiayim  Takux  NPOOHHUX  CIIOCTEPEIKEHb
BUKOPUCTOBYIOTb JUIsSl YTOUHEHHSI, TOTIOBHEHHS 1 KOHKPETH3AIlii MporpamMu
1 TJIaHy CTIOCTEPEKEHHS, a TAKOK 1HCTPYKIIIH.

Cepen miAroTOBYMX POOIT UijdbHE MicClle TIOBHHHE HaJIekKaTH
(ocoOmmMBO  1e  CTOCYEThCS  TepelHcy  HAceleHHsS)  Mpomnarasii
CTIIOCTEPEIKEHHsI Cepell HaceJeHHs. 3acoOu MacoBoi iHpOpMaLii MOBUHHI
BECTH PO3'ICHIOBAJIbHY POOOTY LIOZO 3aBJIaHb 1 METH CIIOCTEPEKEHHSI, 1110
3HaYHOI0 MIpOI0 CHPHUATHME TMiJBUIICHHIO €(QEKTHUBHOCTI BHPIIICHHS
IUIAHOBO-OPraHi3allifHUX TMTaHb CIOCTepekeHHs. Po3'scHioBaibHA
poboTa mpo MeTy i 3aBJaHHS NPOBEICHHS CIIOCTEPEKEHHS 3IHCHIOETHCS
yepes Ipecy, pafio, TenedaueHHs Ta iHIIi 3aco0u MacoBoi iH(popmarrii.

Takum YUHOM, OpraHi3amifani TIaH CTaTHCTUIHOTO
CIIOCTEpE)KEHHS TIepeadadae: BH3HAUCHHS 4Yacy CIOCTEPEKEHHS, dacy i
MicCLisl HOro MPOBEICHHS, MOPSIOK Iepenadi MaTepiaaiB CIIOCTEPEIKECHHS,
KOMIUIEKC IMIArOTOBYMX POOIT, 3aX0a, IO 3a0e3MeUyrTh TOYHICTh
(BIpOriiHICTh) CTATUCTUYHUX HaHuX. KOXKHIHM 3 Ha3BaHMX BHIIE KaTeropii
1 eTamniB CTaTUCTUYHOTO CIIOCTEPEKEHHS MOXKHA JIATH TaKi BU3HAYCHHS.

Yac cmoocrepeskeHHsl — 116 MOMEHT a00O TMepioj Hacy, SKOTO
CTOCYEThCS CTaTHCTHYHA iHpopmanis (mani). Hampuknan, indopmarito
Ipo BHUPOOHHITBO CiIBCHKOTOCIOAAPCHKOT MPOAYKIii 30MparoTh 3a
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TIeBHUH TIepioJI 9acy — JAeHb, JeKaay, MiCsIlb, KBapTall, PiK.

[lepernc HacenmeHHsT Tiepemdadac HANEKHICTh JaHUX IO TEBHOTO
(KpUTHYHOTO) MOMEHTY dHacy. Tak, KPUTHYHUM MOMEHTOM MEperucy
HaceneHHs 1989 p. Oyno 24 ronuuu y Hiv 3 11 Ha 12 ciuns 1989p.

Yac npoBeJeHHs1 CIOCTEPe:KEHHSI, SK TPaBWIO, He 30iraeTbcs 3
qacoM cCrocTepexeHHs. Hampukiman, mnepenuc HaceneHHs 1989 p.
3MIIHCHIOBABCSI BIIPOJIOBX BOCHMHU JIHIB — 3 12 110 19 ciumsl.

Micue mnpoBedeHHsI CHOCTEepPe;KeHHsI BUOHMPAIOTh, BUXOASYH 3i
Croco0y CHoCTepeKeHHs 1 0COOMMBOCTEN 00'€kTa criocTepekeHHs. Tak,
iHpopMaLil0 TPOo BUPOOHUITBO MPOAYKIIl CITLCHKOTOCIOAAPCHKIM
MiANPUEMCTBOM PEECTPYIOTH Yy Oyxrantepii NiANpUEMCTBA, a IpH
Mepenucy HaceJIeHHs — BIIOMA, Y T0i3/]]aX, Ha BOK3aJaxX TOLIO.

Opranamu crnocrepesKeHHs] MOXKYTb OyTH Pi3HI yCTaHOBU CHCTEMH
Jep>KaBHOI ~ CTaTHCTUKH, BIJOMCTBa, MIAMPUEMCTBA 1 TPOMAICHKI
opranizanii. Cepen HMX BH3HAYalOTh Oprasizaropa (ycTaHOBa CHCTEMH
Jep>KaBHOI CTaTUCTUKW) 1 BHUKOHaBIA. [IpaBa 1 0OOB'S3KM KOXXHOTO
YYaCHHKAa CTaTHCTUYHOTO  CIIOCTEPE)XEHHS TIOBHHHI OyTH  HWiTKO
BU3HAYCHUMH.

Opranu ep>kaBHOI CTATHUCTUKH TMOBWHHI HE TUTBKH OPTaHi30BYBaTH
MPOBEJICHHS CTATUCTHYHOTO CIIOCTEPEIKEHHSI, a M PETeNbHO IMepeBipsTH
TOYHICTh OJIEPKAHMX PE3yNbTAaTiB MpH HOro 3ailicHeHHi. [lepesipka
BIpPOTiTHOCTI JJAHWX — HaWBaXXJIMBIilIa YMOBa YCHilIHOI poOOTH y cripaBi
crocrepeskerns. 11100 3a0esneuynTy BipOTiAHICTH JaHUX, HEOOXIJTHO
MOBCSIK/ICHHO, CHCTEMAaTHYHO KOHTPOJIOBATH, YH BIPHO 3pO3yMiNi i
3aCTOCOBYIOTBCS CTATUCTHYHI MPOrpaMy Ta IHCTPYKI1, Y1 3a0€31eUy€eThCS
MOBHOTa OJIep)KaHUX 3BEACHb, MPABMJIBHICTH NAaHUX OyXTajaTepchbKoro i
OTIEPATUBHOTO OOJIIKY.

VY mponeci 3AifiCHEHHSI CHOCTEPEKEHHSI MOXYTh OYTH [JOITyIIEHi
MOMUJIKH, 1X Ha3WBAIOTh IMOMWIIKAMH CIIOCTEpEeKeHHS. Bumm i mpupoma
BUHHUKHEHHS TaKUX TTOMHJIOK OyyTh PO3TJISTHYTI JaTi.

§ 2.4. Opranizaniiini ¢gopmu, BUAH i cNoCoOOM CTATUCTHYHOIO
cnocTepesKeHHs

Y  CcTaTUCTHYHIH  TpaKTHIl  3aCTOCOBYIOTbCS  pi3HI  (opMH
CTaTUCTUYHHX CIOCTepekeHb. [3 TOrisay oprasizaiii criocTepeKeHHS
PO3pI3HAIOTh JBI HOro OCHOBHI (OpMH: 3BITHICTH 1 CHEIiaJIbHO-
OpraHizoBaHe CTATUCTHYHE CIIOCTEPEIKECHHSI

3BITHICTb K dbopma CTaTUCTUYHOTO CIIOCTEPEIKEHHS
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XapaKTepU3yeTbCs THM, IO CTAaTHCTHYHI OpPraHH  CHCTEMAaTHYHO
ONIEP)KYIOTh B TMIANPUEMCTB 1 oOpradizamid (3akmagiB Tomo) B
YCTaHOBJICHI CTPOKM 3BEICHHS IIPO YMOBH 1 pe3yibTaTh poOOTH 3a
MuHyJIuid nepioa. OOcsar 1 3micT Takoi iH(opMallii BH3HAYAIOTHCS
3aTBep/pKEHUMHU (QopMamu 3BITY. Sk Jpkepena JaHUX JUIss 3BITHOCTI
BUKOPUCTOBYIOThH JIOKYMEHTH OIEPAaTUBHO-TEXHIYHOTO 1 OyXraJlTepchbKOro
o0miky. OONIKOBO-CTATUCTUYHUN  amapaT MiANPHEMCTB  00poOsie
MEPBUHHI 3aMUCH Y TOKYMEHTAaX 1 pe3yJIbTaTH 3aHOCUTH Y POPMH 3BITiB.

VY Hamiii kpaiHi 3BITHICTb € OCHOBHOIO (POPMOIO CTaTUCTUYHOTO
cnocrepexxeHHs. OCHOBHY Macy 3BEJICHb, HEOOXITHUX JUIS yIPaBIiHHS
HapOJHUM TOCIOAApPCTBOM, a TaKOX Uil HAayKOBHUX JOCIHIKEHb,
CTaTUCTHYHI OpraHu OJepPKYIOTh Y pOpMi 3BITHOCTI.

Takum  uymHOM, 3BiTHicTh — 1e ¢QopmMa  CTaTUCTUYHOTO
CTIIOCTEPEIKEHHS, MPH SKIM CTaTUCTUYHI JaHI HAAXOIATh Yy CTATUCTHYHI
OpTraH¥ BiJl MiMPUEMCTB i YCTAHOB y BUTJISAAI OOOB'SI3KOBUX 1 TaKWX, IO
MaloTh IOPUINYHY CHIIY 3BiTiB Mpo ix podoTy. Opranizawito cTaTHCTHYHOT
3BITHOCTI 3mificHIOE JlepaBHUI KOMITET CTAaTUCTHKH YKpaiHu. Bin
3aTBepKy€E (PopMy, TOPSIIOK 1 CTPOKH TTOAAHHS 3BITHOCTI.

Iepemik ycix ¢opM i3 3a3HaYCHHSM IX PEKBI3UTIB HA3WUBAIOThH
Tabesem 3BiTHocti. KoxHa Qopma 3BITHOCTI TMOBMHHA MaTh Taki
BiJIOMOCTI: Ha3By, HOMEp 1 JaTy 3aTBEepIKCHHS; Ha3By IIiIIPUEMCTBA,
Horo azgpecy i MiINOPSIIKOBAHICTh; aapecH, KyIu IMOJAETHCS 3BITHICTS,
NepioIMYHICTh, JaTy MOAaHHS, CHOciO mepenadi; 3MiCTOBHY YacTHHY Y
BUTJISAJII TAOJIUII; TOCAJIOBUH CKJIaJ OCi0, BIJMOBIJAIBHUX 332 PO3POOKY 1
BIpOTiHICTH 3BITHUX AaHUX, TOOTO 3000B'sI3aHUX i HCATH 3BIT.

Cratuctuuna 3BITHICTh XapaKTepU3y€eThCs CYBOPOIO
periaaMeHTali€elo i BiAHOCHOIO CTalOiIbHICTIO BUPIIIEHHS BCiX MPOrpaMHO-
METOJIOJIOTIYHUX 1 OpraHi3alifHuX MUTaHb crocTepexeHHs. [loganas ii 3a
repe0aueHuMH aJIpECaMu 1 CTPOKaMH € O0OB'SI3KOBUM IS i IIIPUEMCTB 1
opranizariii. KareropuuHo 3a0OpOHS€TBCS BCIM JEp)KAaBHUM OpraHam
YIPaBIiHHSA BUMArarty, a MiAMPHUEMCTBAM 1 OpraHi3aIlisiM MoJaBaTH Oyab-
SIK1 3BiTH, HE TIepen0adeHi AepKaBHOIO 3BITHICTIO.

CraTucTHYHA 3BITHICTH € OCHOBHHUM JDKEpENIoM 1H(opmarii. ska
3a0e3reuye  KEpIBHUITBO EKOHOMIKOK Ha  3arajibHOJICPKaBHOMY,
rajy3eBOMy 1 perioHalbHOMY piBHSX yrpaBmiHHs. Ciil po3pi3HATH
3BITHOCTI: 3arajbHO — 1 BHYTPILIHHOBIJIOMYY; MDKIally3eBY 1 rajay3eBy;
TUTIOBY 1 CIIEIiajli30BaHy; TICPBUHHY 1 3BEJEHY; OCOOJIUBO BHIIISETHCS
3BITHICTh THMYaCOBa OIICPATHUBHA.

3a cnocoOOM, TOAaHHS PpO3PI3HAIOTH 3BITHICTh MOMITOBY 1
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TepMminoBy. OcTaHHA TiepefaeThes 1Mo Tenerpady, Temeraimy, pamio Ta
IHIIMMHA TBUKAMH 3ac00aMu. 3a, MEePioINIHICTIO PO3PI3HAIOTH 3BITHICTh
nepioguyuny i omaHouacoBy. IlepiognuHa MOAAETHCA YEPEe3 OJHAKOBI
MPOMIKKMA 4Yacy ab0 B TOYHO BH3HAYCHI JaTh (HAIPUKIAZL, 5-r0 4ucliia
KOXKHOI'O MICSAISA; HE Mi3Hie 1-ro ’KOBTHS KOXHOIO POKY 1 T. iH.).
OnHouacoBa 3BITHICTh TMOJAEThCS Yy Mipy HeoOXximHocTi 0e3 MeBHOI
nepioguaHocTi. [lepiognyHa 3BITHICTD HOIUISIETECS HA MOTOYHY — IEPiojT
il mogaHHs MeHIIe POKY (THXKIOCHb, MicAllb, KBapTajl TOLIO) 1 piYHy —
nepion ii mogaHHs KaJeHIapHUH PiK.

IcHy€e TakoX CTaTUCTHYHA 3BITHICTD, SIKa MOJAETHCS Pa3 Ha PiK Mo3a
3B'SI3KOM 3 MIOYAaTKOM YU 3aKIHYEHHSIM KaJIeHOApHOI'O POKY, 1 3BITHICTH 3
nepiozioM OinbIIe poKy (1Ba pa3u y 5 pOKiB, OJMH Pa3 y 2 POKH TOLIO).

Tak 3BaHa THNOBAa 3BITHICTH MICTUTH NMOKa3HWKH, 3arajbHi IS
pI3HHX BHIIB MiSUTBHOCTI (WM BUPOOHHITBA). SIKmo 30MparoTh mdaHi,
cnenu(ivuHi A7 OKPEeMHX BHIIB [ISTIBHOCTI (YM BUPOOHHITB), iX
Bi100pakyIOTh TIOKa3HMUKAMH Y BiJIIOBiIHIN cHeniajii3oBaHiii 3BiTHOCTI.

Sk 3a3Hawanocs BWINE, APYTOI0 3a 3HAUYEHHSIM OpraHizaliiHOIO0
(GOpMOIO CIIOCTEpPEXKEHHS € CHeliajJlbHO OpraHi3oBaHe CTATHCTHYHE
crocTepeskeHHs. |HKOIM HOro Ha3WBAIOTH (10 pedi, ITOMUIKOBO) TPOCTO
«mepenucy. 3acTOCOBYIOTh  CIICI[iaIbHO OpPraHi3oBaHE CTAaTUCTHYHE
CTIOCTEPEIKEHHSI y TaKUX BUMAIKax: l) KOMM HE MOXKHA 3aCTOCYBaTH
3BITHICTh (HAmpHKIad, OONIK JisUIbHOCTI (epMepChKUX abo OCOOMCTHX
TOCHOJApCTB HACENeHHs); 2) CKIaJaTH 3BITHICTh HEpaliOHAJIbHO; 3)
HEOOXiJIHO JeTaJIbHO BUBYMTHU SIBUIIE MOPS 3 BUBUEHHSIM HOTO y dopmi
3BITHOCTI; 4) MOTPiIOHO MEPEBIPUTH BipOTiAHICTH AAHUX 3BITHOCTI; 5) I
BUPIIICHHS CAMOCTIHHUX HayKOBO-TIPAKTUYHUX 3aBJaHb.

CrneniajJbHO  OpraHi3oBaHe  CTaTHCTHYHE  CIIOCTepe:KeHHs!
nmoesiHye, B cobi Taki opraHizamidHi (Gopmu: a) mepernuc, 0) CymuipHe 1
HECYIUTbHE O0CTEe)KEHHS.

Ilepenuc sK BHA CHEMiadbHO OPraHi30BAaHOTO CTATHCTHYHOTO
00CTEKEHHS IPOBOIUTHCS 3 METOO OJIEPKATH JIaHi PO SIBHIIE HA TIEBHUN
MOMeHT dacy ToOTO OOYMCIMTH YHCENBHICTh 1 CKIajx 00 €KTa
CTaTHCTHYHOTO CIIOCTEPEIKCHHS 3a PAAOM XapaKTepHHUX JJIsI HbOTO O3HAK,
SKI HE 30MparOThCSA B IOPSAKY CTaTUCTHYHOI 3BITHOCTI (HampuKiaj,
MEPENUC HACCIICHHS, MePEIUC BUPOOHUIOro o0 HaHHs 1 T. 1H.). Y psiai
BHUIIQ/IKIB TEPETIUCH JIOTIOBHIOIOTH (ICTOTHO YTOYHIOIOTB) JIaHi TIOTOYHOTO
oOmiky. BOHM BHUMararoThb peTeNbHOI  MOMEPEIHBOT  MiATOTOBKH.
XapakTepHUMH OCOOJIMBOCTSIMH TEPEIUCY €: OJHOYACHICTh MPOBEICHHS
Horo Ha Bcill mepenOavueHii TepUTOPii; €AHICTH MPOrpaMH CIOCTEPEIKEHHS;
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CTHCIICTh CTPOKIB CTaTUCTHYHOTO CIIOCTEPEKEHHS CTAHOM Ha OJIWH 1 TOH
K€ MOMEHT 4acy — KpUTHYHHMI MOMEHT Tepernucy.

IcHye nBa THNM TEpenmCiB: OJHI MEpENUCcH MPOBOAATH Ha IiJCTaBi
JaHUX OOJIKY 1 3BITHOCTI IiIPUEMCTB 1 OpraHi3allii, 1HIII — Ha ITiCTaBl
CIeIliaJIbHO OpraHizoBaHol peectparii GakTis.

[lepencu mepmoro THIY, SIK TPABUIO, IMPOBOJSATH POOITHHKH
MiANPUEMCTB 1 yCTaHOB IIiJi KEPIBHUIITBOM OpraHiB  JiepKaBHOI
cratucTuku. lleld TWm mepenucy Ha3WBAIOTh OJHOYACOBUM  OOJIIKOM.
[lpuknazoM mepmioro THIY MOXYTh OyTH MEPEnUcH MTPOMHCIOBOTO
oOaHaHHS, 3aJTUILKIB BAKIIMBUX BUAIB MaTepianiB (YOPHUX, KOTLOPOBUX
MeTaliB, OyIiBeJIbHUX MarepiajiiB TOIO), OOJIK TPAaKTOPHOTO MapKy Y
CUIBCBKOMY TOCIOAAPCTBI, 3aKIOYHAN OONIK MOCIBHUX IUIOII 32 BHIAMH
MiANPUEMCTB 1 T. iH.

[lpukmagom JApyroro THIY TMEpPENHCIB, TPH SKUX CTATUCTUYHI
(opMyIIIpu  3aMOBHIOIOTHCS  NUISIXOM  CIIEIIalbHO  OPTaHi30BaHO1
peectpariii ¢axTiB, € mepenuc HaceneHHs. lle cremiaabHO OpraHi3oBaHe
CTATUCTUYHE CTIOCTEPEIKECHHS, METOIO SKOTO € onepykaHHs iH(opmarrii mpo
YUCEJBHICTh, PO3MIIIEHHS 1 CKJIaJ HaceleHHs. Peectpaliis MmOTpiOHMX
(akTiB 3AIMCHIOETbCA [UIAXOM OMUTYBaHHA. HaykoBi mpuHIUIHN
MPOBEJICHHS TEPENUCiB  repeadavyaroTh BCTAHOBICHHS KPUTHYHOTO
MOMEHTY TIepeInCy, TIepioly epenucy, Croco0y 30MpaHHs 3BE/ICHb.

3aJe)KHO BiJ TOBHOTH OXOIUJICHHS CTATHCTUYHOI CYKYIHOCTI
PO3PI3HSAIOTH CYIIJIbHE 1 HECYLIJIbHE CTATUCTUYHE CIIOCTEPEIKCHHSI.

[Ipy cyuiibHOMY CTATHCTHYHOMY CIIOCTepPeKeHHi O0OCTEeKEHHIO
MiJUISTAIOTh  yCi  OJWHUIN, SIKI BXOJSATh Y CKJIaa JOCHIKYBaHOI
cykynHocTi. OgHaK HE CIif PO3yMITH Tak, IO CYLIIbHE CHOCTEPEKEHHS
000B'sI3KOBO Y BCiX BUMAJAKaX MOBUHHE OXOIUIIOBATH JOCIIIKYBaHE SIBUIIE
no Bcid kpaini. JlochijpkyBaHa ~CyKYNHICTH MOXe OOMEXHTHUCDH
TEPUTOpiaIbHUMHM, BIJOMYHMMH, Taly3€BUMH W IHIIMMH pPaMKaMu.
.BaxmuBuM TyT € Te moO B Mexax Ili€l CYKymHOCTI OOOB'SI3KOBO
PEECTPYIOThCS 3BEJICHHS PO KOXKHY OJUHUINO JOCITIKYBAaHOTO 00'€KTa.
[TpuKIitaoM CyIiIbHOTO CIIOCTEPEKEHHS € IEPETTUC HACEICHHS.

[Ipu HecywiibHOMY cHOCTepesKeHHi 00CTeKYETHCS JIMIIE YaCTHHA
OJIMHUIb CTATUCTHYHOI cyKymHOcTi. [Ipu ioro oprasizaiii CTaBUThCS
3aBIaHHS (K TMPaBWIO) MOMIMPUTH PE3yJIBTATH CIHOCTEPEKEHHS Ha BCIO
CYKynHicTh. [IpUKIagoM Takoro BUAY CIIOCTEPESIKEHHS MOXKe OyTH
OOCTEXEHHS: BTPAT YPOXKAIO CUIBCHKOTOCTIONAPCHKUX KYJIBTYP, CX0XKOCTi
HACIHHS, CTYIICHS 3aCMIYE€HOCTI MOCIBIB, OFOJPKETY CiMel HACeJCHHS 1 T.
iH.
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OCHOBHI BHJIM HECYIIUIBHOTO CIIOCTEpEXEHHA Taki: BHOIpKOBeE,
00CTeXXEeHHS C1TI0COO0M OCHOBHOTO MacHBY, MOHOTpadidHe i aHKETHE.

BudipkoBuM Ha3MBAaIOTh TaKe CTATUCTUYHE CIIOCTEPEIKEHHS, IPHU
SKOMY OOCTEeKECHHIO WIJISIra€  YacTUHA CTATUCTHYHOI —CYKYITHOCTI,
BiIiOpaHOT Ha OCHOBI HAyKOBO PpO3POOJICHUX NPUHIMUIIB BigOopy. Lle
HaHIPOCTIINH 1 HAWOLIBII JOCKOHAIMH BUI HECYLILJILHOTO 00CTEKEHHSI.

O0cTe:keHHSI OCHOBHOro MacuBy (200 cHnocoOOM OCHOBHOI'O
MacHBY) SIBJII€ COOOI0 TaKe HECYLiJIbHE OOCTE)KEHHS, MPH SKOMY 3 yciel
CYKYITHOCT1 OJTMHHMIIb JJIsl CHOCTEPEKEHHS BiIOMPA€EThCS Taka iX yacTuHAa,
B SIKIfl 0OCST MOCIiPKyBaHOI 03HAKUA CTAHOBHUTH MTUTOMY Bary, OibIny 3a
50 % 3aranpHOTO 00CATY CyKynHOCTI (Tadu. 1).

Tabnuys 1
I'pynu nignpueMcTB 3a piBHeM cepeIHbOPiYHOI 3apI/IaTH
OAHOI'0 MpamiBHUKA

. . . . . . IIuToma Bara
Cepeanbopiunuii KinbkicTb Cepennbopiunuii .
piBeHb 3apIuIaTH , | MiANPHEMCTB Y | piBeHb 3apIIaTH nmnpneMchi no
I'PH.. rpymi B rpymi 3ara'ﬂb“?lo
CYKYIHOCTi, %
Jlo 3500 5 3200 15,1
3500 - 3700 7 3660 21,2
3700 - 3900 12 3812 36,4
3900 - 4100 6 4000 18,2
ITonax 4100 3 4408 9,1
Pazom 33 - 100

Sk cBimuare nani Tabmuni 1, y 33 mianpueMcTBax cepeHbOPIYHUI
piBeHb 3apIuiaTH OJHOT0 poOiTHUKA Bapitoe Big 3200 no 4408 rpuBeHb.
OCHOBHMM MacCHBOM Yy JaHI CyKyNHOCTI MOKHa BBaxatu 21
MiANMPUEMCTBO 3 PIiBHEM cepelHbopiuHoi 3apmiatd mnoHan 3700 rpH.;
OCKIJIbKM MTUTOMA Bara ix y 3arajibHii KijgbkocTi nepesuniye 50 % (36,4 +
18,2+9,1=63,7).

JepkaBHa CTaTHCTUKA OOCTEKEHHSM OCHOBHOI'O MAacHBY BHBYAE
LiHM HA pUHKaX TPOJaXy Pi3HOrO BUAY MPOAYKLIi i BUPOOiB.

MeToa OCHOBHOTO MAacHBY BBAXKAETbCS HEJOCKOHAIMM CYLIJIBHUM
METOAOM OOCTEXeHHs. [HKoIM HOro Ha3uBaIOTh IPYITYyBAJIbHO — LIEH30BUM
MeTonoM. HenosiikoM MeTomy OCHOBHOTO MAacHBY BBaXKaeThCsl T€, IO 3
00CTE)KEHHS BUITyYa€ThCS YaCTHHA OJMHUIb CYKYITHOCTI, IKOI0 HEXTYIOTh
SIK HEICTOTHOIO.

Jiis MoHorpagiyHoro crmocrepe:keHHsl XapakTEepHUM € JeTajbHe
BUBUYCHHS OKPEMHX OJMHHIb CTATUCTHYHOI CYKYITHOCTI a00 HEBEIHKHX 1X
rpyn, MomiOHUX y TeBHOMY BimHomeHHi. OauHUIN ab0 TPyNH SBHII
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MMOBUHHI OyTH THIIOBMMH, MO0 Ha X MiACTaBl MOXHa OYyJIO CYIUTH TIPO
xapaktep X sBuml. llpukmagoM MoHOTpadigHOTO OOCTEKEHHS MOXKE
OyTH BHBYEHHS [OCBiy NEpeIOBOro miAmpuemcrBa abo ix rpymu. Y
CTaTHCTHUIIl MOHOTpadiuHE CIIOCTEPEIKEHHS 3aCTOCOBYIOTh IIPH BUBYCHHI 1
MOMYJIApHU3allil TEepeaoBOro JOCBiAy, a TaKOX IIPOIEeCy PO3BUTKY
OKpPEMOT0 TPYJIOBOTO KOJIEKTUBY, HEJIOJIKIB Y POOOTI TOIIIO.

OO0'exToM MOHOTPa(IYHOTO CIIOCTEPEIKECHHS, KpIM MiANPHEMCTBA,
MOke OyTH BUpOOHMYA Opuraja, IKoja, By3, MICTO, PETiOH, CiM's ¥ iHIII
00'€KTH.

Takum 49uHOM, MOHOTpadiuHMi Ccrocild — 1e O0OCTeKESHHS
MOOAMHOKOTO MPHUKJIAAY, KU MOBHHEH LIIOCTPYBaTH BCIO CTATHCTUUHY
CYKYIHICTB, 110 B CBOIO YEpry J/03BOJISIE KOHKPETU3YBAaTH HAlll 3HAHHS
uiei cykynHocTti. IIpenmerom MoHOrpadivHOTO AOCIHIIKEHHS MOXKYTb
OyTH eJNeMEeHTH, THIIOBI JUIS NTaHOi CYKYyIHOCTi, abo X eleMEeHTH, SKi
XapaKTEPU3YIOTh 11 PO3BUTOK.

MosorpagiuHe CIIOCTepeXeHHS 3IIHCHIOITh 3 METOI0 BHUSBICHHS
TEHJCHII] PO3BUTKY IPOTPECHBHUX SBHII 1 TOMIMPEHHS MNEepPeI0BOTO
nocBiny. Lleit Bua crocTepekeHb gomoMara€ BHKPHTH HEBHKOPHCTaHI
pe3epBH, IO JOCATAETHCS MOHOTPAaiYHUM OIUCYBAHHSIM IEpPEIOBUX
MiANMPUEMCTB 1 JIOCBily OKpeMuX Opuraj, JTaHok 4 ocib. MoHorpadiune
OOCTEKCHHSI BUKOPUCTOBYIOTH JIISi KOPHTYBAaHHS JIaHUX CYIUIBHOTO
0OCTEKEeHHSI.

AHKeTHe 00CTe;KeHHsI IPYHTYEThCS Ha TPUHIHUII JTOOPOBIIBHOTO
3allOBHEHHS OKPEeMHMMH oco0aMu  (azpecaramMH) HalIiClaHUX M
cnerianbHuX aHkeT. Llelt croci0 crocTepekeHHs IMUPOKO 3aCTOCOBYETHCS
y KOHKPETHHX COLIOJOTIYHHUX JOCHIIKCHHSAX. HOro BHKOPHCTOBYIOTbH
penakuii raser, KypHalliB, yCTAaHOBHU 3B'SI3KY, HAYKOBII NEBHHUX Taly3eH,
30KpeMa eKOHOMIYHOI HayKH.

AHKeTHE OO0CTE)XEHHsS TEBHOIO Miporo OJm3bKe 10 BHOIPKOBOTO
CIOCTEpEeKEHH. Alle mnpu  BHOIPKOBOMY OAMHHII  CTaTUCTHYHOI
CYKYITHOCTI Mi/UIATaroTh Oe3mocepeHpoMy oOcTexeHHro. [Ipn aHkeTHHX
00CTE)XEHHSAX 3BEPTAIOTHCS 13 3alMTAaHHAMH JI0 THX 0Ci0 YU opraHizaiii,
SKI MOXYTh JaTh HeoOXiaHy iH(opmaiiiro. TakuM YUHOM, XapaKTepHa
pHica aHKeTH — HENpsIME CIIOCTEPEKEHHS.

Januii croci6 o0CTeXEHHS 3aBXKIM 3MIHCHIOETHCS IJIs BUCBITICHHS
cnennivHoi, 4iTKO OOMekeHoi mpoOiiemMd. BoHO 3aBXIu BHCBITIIOE
Oy/b-sSike YacTKOBE, BH3HAUYCHE MHUTAHHS. 3alMTaHHS aHKET HE 3aBXKIH
MalOTh CYTO CTATUCTUYHUH, YHCIOBUH Xapaktep. [HKoiM oO0cTeKeHH:
JIOTIOBHIOETHCS 3aIUTAaHHSIMU SIKICHOT'O OMKMCOBOTO XapaKTepy, HapuKiIa,
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3aUTaHHAMH PO AYMKY IIOO0 MPUYHH CIIOCTEPEKYBAaHNX (aKTiB.

Hampuxman, Ttpeba BHBUMTH TPUYMHHA 3HIDKEHHS  OOCSTIB
BUPOOHMIITBA TBapUHHUIIBKOT HPOIYKIIT bepmepcbknMH
TOCTIOIapCTBAMH, A TAKOXK 3'ACYBATH, IKUMH 3aC00aMHU MO>KHA JIOTIOMOT'TH
crpaBi. SIKmIO BIiANOBiAI B OJEp)KAHMX AaHKETaX HE 3aI0BOJBHSIOTH,
IMOCHJIAETHCSI aHKETHA KOMICIs, sIKa MPOBOJUTH OCCii B MIANPUEMCTBAX 1
Ha Mid OCHOBI ckjamae 3BiT. bBecigim MamTh OyTH CHpsSMOBaHI Ha
OJICpXKaHHS CTATHCTUYHUX JIAHHUX, 1HKOJM BUXOMATH 3a 1l pamku. Komicis
poOuUThL Ccrpo0y BCTAHOBUTH MPHYUHU 3HIKEHHS OOCATIB BUPOOHUIITBA i
BUCIIYXOBYE YHCJICHHI JAYMKH. 3 IIbOTO MHUTaHHS. SIK MpaBWIIO, TOJOBHY
YaCTUHY aHKETH 1 CKIIa/1a€ 3'ICyBaHHs JyMOK.

AHKeTyBaHHSI NPOBOJIUTHCA SIK CTAaTUCTUYHHMH OpraHaMH, Tak 1
HAYKOBO-AOCIIITHUIMH YCTaHOBaMH (OCTaHHIMH JOCUTD 4acTo).

AHKEeTHEe ONMTYBaHHS Ma€ [aBHIO icTopito. Hampukman, 3a dwaciB
Hamoneona y ®paHuii aHKeTHUM METOJIOM BHBYAINCH MUTAHHS CTOCOBHO
CKOEHHMX 3J04MHIB. Y BenukoOpuTaHii aHKETH 3aCTOCOBYBAJHCS I
panimre — y XVII cromitri.

IcHye nBa THUNM aHKETHHX OOCTE)KEHb: MNEPIINH THUI — aHKETH
HaIpPaBIAIOTHCSA TIEBHOMY, K MPAaBHUIIO, HEBEJIMKOMY KOJY CIIEIliaNiCTiB 3
JAHOTO THTAHHS, JAPYTMd THUI — TPYHTYETbCS Ha MacoBOMY 30MpaHHI
BIIMOBICH 1 00pOOIIl TX CTATUCTHUYHUMHU METOAAMH 3 METOIO OJICPIKaHHS
«CEPEIHbO1» TyMKH.

[Ipu aHKeTHOMY METOJi 00CTEKEHUH pe3ylbTaTu HOr0 MOXKYTh OYTH
BUKPHBIICHI, OCKUIBKM IMpOrpamMa TaKOro OOCTEKEHHs 3adilae iHTepecH
onuTyBaHUX o0ci06. OcTaHHI B CBOIX BIAMOBIASX MOXYTh JaTH TaKy
IPUKpacy IMOBIOMJIIOBAHUM JaHWM, SIKa iM BHUTiHA, 1 HaBIAKU —
3aMOBUYYBAaTH HEBUTiAHI QakTH. Kpim TOro, BiANOBiNI HAJACKIAIOTH JIMIIC
Ti, XTO 3aliKaBJIeHUH y 30MpaHHI NAaHUX, NPO SIKI WIACTHCS y MUTAHHIX
aHkeTH. ToMy aHKeTa He 3aBXKAM [Ja€ PENpe3eHTATHBHI pPe3yJbTaTH.
OKpeMHMH CTaTUCTHKAaMH aHKeTa BBAKAETHCS BKpail HETOCKOHAIHM
3ac000M CTaTUCTUYHOTO OOCTEIKEHHS.

3a "acoM MpOBENEHHS CTATUCTHUYHI CIIOCTEPEKEHHS MOMIISIOTH Ha
oTOYHi (0e3nepepBHi), epioANYHI i OAHOPA30BI.

IloTouHe cHocTepexKeHHs1 TOJsIrae B Oe3lepepBHIA peecTpariii
(dakTiB 1 BUILI Y Mipy 1X BUHUKHEHH:. [TpukiiaqoM Moxke OyTH peecTpariis
HApOJKEHUX JiTeH, HUTI00IB 1 po3iIydeHb y 3arcax, o0k BUpOOIEeHOT
MPOAYKIIiT Ha IPOMHUCIIOBUX MIAMPUEMCTBAX Ta iH.

IepionnyHuM  crmocTepeKeHHSIM  HA3UBAIOTh  Take, IO
MMOBTOPIOETHCS Yepe3 TCBHI, 3a3JaJieriib YCTAHOBJICHI MPOMIKKH Yacy.
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[Ipn manomy cmocTepexeHHI SBHUINA PEECTPYIOTh dYepe3 TEeBHI Mepiofm.
[IpuxmamomM mepioUIHOTO CIOCTEPEIKEHHS MOXKe OyTH IMOMICIYHUHN 3BIT
HiANPUEMCTB TPO CTAaH TBAPHMHHHUILTBA, a TAKOX MIOPIYHI IEperucu
XyJ1001 cTaHOM Ha 1 ciuHsI.

OpHopa3oBe cHoOCTEpPesKeHHSI TPOBOIATH JUISi BHBYCHHS SIKOTOChH
SIBUIA Ha TIEeBHUHA MoOMeHT uacy (y pas3i mnorpebu). I[Ipuxiagom
0JIHOPA30BUX CIIOCTEPEIKEHD € MEePEIUCH TUIOA0ATTHUX HACA/PKCHD Ta 1H.

CTraTHCTHYHE CIIOCTEPEKEHHS 3MIMCHIOETHCS TAKHMMU CIIOCOOAMH:
Oe3mocepenHiM, JOKYMEHTAIBHUM 1 OMIUTYBAaHHSIM.

Crioci6 0e3mocepeIHBOT0 CHMOCTEPEKEHHSI XapaKTEPU3YEThCS THM,
IO MPEJCTaBHUKU OPTaHiB Jep:KaBHOI CTaTUCTUKU W IHIIMX OpraHi3arii
3alUCYIOTh JaHi y CTaTHCTU4YHI (OpMYJSpU Micas O0COOMCTOro OrJIsiAY,
MiApaxyHKy, BAMIPIOBAaHHS UM 3BayKyBaHHS OJWHUIb CIIOCTEPEKECHHS.

JlokymMeHTaJILHUH  —  OCHOBHHUH  CMOCIO  CTaTHCTUYHOTO
CIIOCTEPEIKEHHSI. Moro 3miiicHIOIOT Ha miacTasi JIOKYMEHTIB OIlepaTUBHO-
TEXHIYHOTO Ta Oyxranrepchkoro o6miky. Llell cmocid BHKOPHUCTOBYIOTH
MIpH CKIIaJaHHI MIIIPHEMCTBAMH 1 OpraHi3amisiMHA 3BITHOCTI Ha TiACTaBi
JOKYMEHTIB TEpBUHHOTO 00JiKy. OCKIIBKH JKEpesioM 3BeIeHb IpHh
CKJIaJIaHHI TIEPBUHHHUX JOKYMEHTIB € Oe3MOCepeHE CIIOCTEPEKEHHS, TO
MpH  HAIGKHOMY KOHTPOJI 3a BEJCHHSIM IIEPBHHHOTO OONIKYy 1
MPAaBUJIBHICTIO 3allOBHEHHS CTATUCTUYHOI 3BITHOCTI JOKYMEHTAILHUMA
CToci0 CrocTepeKeHHsI Ja€ HAMTOYHIII Pe3yJIbTaTH.

OnutyBaHHS — 1I¢ CIOCIO CIIOCTEPEIKEHHS, ITPH SKOMY BIJITIOBIJII Ha
3allUTaHHsl CTATUCTUYHOTO (hOpMyJIsipa 3alHUCYIOTh 31 CIIiB YW MUCHBMOBUX
BiJNOBi/eH onuTyBaHUX oci0. ONUTyBaHHS MOKe OyTH OpraHizoBaHe 1o-
pizHOoMy:  ycHe  (eKcmegWUiHHUE  cmoci®),  camopeecTpaui€io,
KOPECHOHACHTCHKUM 1 aHKETHUM CIIOCOOaMH.

Ipu  ycromy  onumyeamni  TpaliBHHK, SKHH  IPOBOAUTH
CIIOCTEPEIKEHHSI, CaM 3allOBHIOE CTATHCTUYHUM (OPMYIISp, PO3MOBIISIOUH
3 OUTYBaHOIO 0cobot0. Tak Oyo mpu nepenucy HaceneHHs y 1989 poui.

I[Ipu cmocobi camopeecmpayii  onuTyBaHi 0coOM  0OCOOHCTO
3alOBHIOIOTh OMaHK (opMmymsipa 3rifHO 13 BKa3iBKaMU MIONO WOTO
3aroBHeHHs. Lleii croci0 criocTepekeHHs 3aCTOCOBYIOTh, HAPUKIIA, TIPH
o0cTekeHH1 OI0KeTIB CiMei.

Ilpu  xopecnondenmcokomy cnocobi BIZOMOCTI CTATUCTHYHUM
opraHaMm IMOBiIOMJISIIOTh JOOPOBUTEHI KOPECIIOHCHTH.

Anxemuuii cnocio 300py JTaHUX IPYHTYETHCS, sIK OyJIO 3a3HaYeHO, Ha
OPUHIMIT  JOOPOBIILHOTO  3allOBHEHHSI ajpecaTaMyd aHKeT (JIUCTIB
OMUTYBaHHS). SIK MpaBUIIO, 3aTIOBHEHUX aHKET MMOBEPTAETHCSI MEHILE, HiK
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po3cunaeTrses. Kpim 11p0r0, TepeBipuTH BIpOTITHICTh JAaHUX TPAKTHUIHO
HEMOXITUBO. TOMY aHKETHHI CIOCIO 3aCTOCOBYIOTh Y TUX BHUIQJIKAX, KOJH
HE BHUMAra€ThbCsi BHCOKAa TOYHICTh 3BCACHb, a IMOTPIOHI HAOIMKEH]
xapakTepucTuku. llel cnoci0 BHKOPHCTOBYIOTH TNPH BHBUEHHI IOIUTY
HACEJICHHST Ha OKpeMi TOBapu YH MPOJYKTH XapuyBaHHA 1 iH. JlepkaBHa
CTaTHCTHKA aHKETHHUH CIIOCIO CIIOCTEPEIKEHHS HE 3aCTOCOBYE.

Bubip dopmu, Buay i crocoOy CTAaTUCTUYHOIO CIIOCTEPEHKCHHS
BU3HAYAETHCS XapaKTepoM O00'€KTa, MI0 BUBYAETHCS, BHUMOTaMH JI0
CTYIICHSI TOYHOCTI MOKa3HUKIB, (PIHAHCOBUMHU MOXKIIUBOCTSIMH U 1HITUMHU
(akTopamu.

CTBOpEeHHsS aBTOMATHU30BAaHOI CHCTEMHU JIEPKABHOI CTaTHCTUKH
3YMOBHWJIO TIPUHITUTIOBO HOBHWH MiJAXiJ IO TEXHIKM 1 TEXHOJIOTIl 30MpaHHs
iHpopmauii, ii nepemaui, oOpodku i 30epiranns. €auna iHpopmaniiina
0aza y BTl aBTOMATH30BaHWX OaHKIB JaHWX CTBOPHJIA HEOOXimHI
YMOBU Ui IHTETPOBAHOT TEPUTOPIaTbHO-PO3MOMITBUOT CHUCTEMH, SKa
3MIACHIOE TUIIXOM OJHOPa30BOi (ikcarii HarpoMmaKeHHs, 0O0pOOKY,
30epiranHs, momryk 1 Bupady iHdopmarii i 0araTomisboBOrO 1
OaraTopa3zoBOro BUKOPUCTAHHA. [Ipy IbOMY paiioHaTBHUM CTa€ HE TITBKU
cam mporec 30mpaHHS 1 00poOku iH(poOpMalli, a ¥ yJOCKOHATIOIOTHCS
METOOJIOTISI, CHCTEMa IIOKa3HUKIB 1 iX CTAaTUCTUYHUN aHami3 13
BUKOPHCTAHHSIM €KOHOMIKO-MaTeMaTHYHUX METO/IIB.

§ 2.5. IloMHJIKH CTATHCTHYHOTO CIIOCTEPeKEeHHS.
Crnoco0u KOHTpPOJII0 iHGopManii

BiporiaHicTh CTaTUCTHYHHUX JaHUX — 3aKOH JEPKABHOI CTAaTHCTHUKH.
3a0e3neuyeTbCsl BOHA HAJCKHUM CKJIQJAaHHSIM IpPOrpaMH 1 IUIaHy
CTIIOCTEpEKEHHS, HAYKOBOIO OpTaHi3alicro 30upaHHs, oOpoOKHM 1 aHamizy
indopMmarii. Xod SK crapaHHO He Oyno O OpraHi3oBaHE CTATUCTHYHE
CTIOCTEpEeKeHHS, 310paHi Marepialii MOKyTh MaTH Pi3HI 32 XapaKTepoM i
BUHHKHEHHSM HETOYHOCTI: HETIOBHE OXOIIICHHS OMHHUIIb CIIOCTEPEKEHHS,
0 TMiUIATAIOTh PEeECTpallii; TPOMYCKH OKPeMHX 3alUCiB; TOMUIKH
MOOJMHOKHMX 3allUCIB  TOIIO. SIKIIO TOBHOTY OXOIUIEHHS OJMHUIb
CIIOCTEPE)KEHHS 1 TPOIMYCKH OKPEMHUX ITOKa3HWKIB BCTAaHOBHTH HEBAXKO,
TO 3HAWTH JOMYIIEHI MOXHUOKN IMMOOAWHOKUX 3alKCiB, TaK 3BaHI MOMWIKA
CIIOCTEPEKEHHS, CIIPaBa He 3 JIETKHX.

[ToMuiIKM B TpoOIIeCi CIIOCTEPEIKEHHSI PU3BOJISATH JI0 3HIKEHHS HOTO
TOYHOCTI.

To4HiCTIO CTATHCTUYHOTO CIIOCTEPEKECHHS HA3WBAIOTh CTYIMiHb
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BIJIMOBIAHOCTI BEIMYHWHU OY/Ib-SIKOTO TOKa3HUKA (03HAKHM), BCTAHOBJIEHOI
3a JIOTIOMOTOI0 CITOCTEPE)KEHHS, MIWCHINA Benn4duHi. BoHa BUMIpIOETHCS
PI3HHUILICIO a00 CIIBBIIHOMICHHSIM IIMX BEJIMYHUH.

Po30ixkHICTD MIXK BEJTUYHUHOIO OY/Ib-SIKOTO MOKa3HHUKa,
BCTAHOBJICHOTO IIISIXOM CIIOCTEPEKEHHS, 1 MIHCHUM HOro po3MipoM
HA3WBAIOTh MOMHMJIKAMHU CTATHCTHYHOrO crocTrepe:keHHsi. [loMuiku
CIIOCTEPEIKEHHS MMOAUISAIOTh Ha J[BA BUJIW: TIOMUJIKH PEECTPALIil 1 TOMUIKH
pPENpPEe3eHTaTUBHOCTI.

IMomuaku peectrpaunii BUHHMKAIOTH BHACTIOK HEMPAaBUIBHOTO
BCTaHOBJICHHS (haKTiB a00 HEMPABUIIBHOTO 1X 3amucy y hopMyJisip.

IloMuiIKH  penpe3eHTATHMBHOCTI MalOThb MiCIe JIMIIE IpH
BHOIPKOBOMY OOCTEKEHHI i BHHHMKAIOTh BHACIHIJIOK TOTO, IO BHOIpKOBa
CYKYIHICTh HEJOCTaTHRO TOBHO BIATBOPIOE BCIO  JIOCIiIKYBaHy
CYKYIIHICTh. JlOKTaHiIIIe MOMIIKA PeTpe3eHTaTUBHOCTI onucadi B §11.4.

[Tomunku pernpe3eHTaTHBHOCTI MOXYTh OyTH SIK NP CYLIILHOMY,
Tak 1 TIpH HECYIUIbHOMY CIOCTepeXeHHI. BoHM MOXyTh OyTH
HAaBMHACHUMH 1 HEHaBMHCHMMHA. HaBMHCHI TOMHIKH € HaCTiIKOM
CBIJJOMOTO TEpeKpydYeHHS AIMCHOCTI y Oik 30imbIIeHHs a00 3MEHIIEHHS
TIHACHUX PO3MIpiB JOCHTIIKYBaHOT O3HAKH.

HenaBMHUCHI TOMUIKM BHHHKAIOTL HE3AJIEKHO Bij OakaHHs 0CiO,
SIK1 TIOB1IOMJISIFOTH 00 PEECTPYIOTH JIaHi.

HenaBmucHI mOMHIKH peecTpaiii MOKYThb MaTH BUMAJKOBHI a0bo
CHUCTEMaTUYHUN XapakKTep.

BunagkoBi HeHaBMHUCHI MOMWIKHM peecTpalii — 1e MOMUJIKH, SKi
BUHUKAIOTh BHACIIIOK Pi3HUX BHUIIAJKOBUX MPUYMH: OMUCKA, OOMOBKA 1 T.
iH. BOHM mpH3BOAATH [0 BIAXWICHb JaHUX CIHOCTEPEKEHHS Bij
(aKkTHUHUX PO3MIpIB O3HAKW 3 OJHAKOBOIO HMOBIpHICTIO SIK y OiK
30iNbIIeHHs, Tak i B OiKk 3MeHmIeHHS naHuX. llpm mocuth Benukii
KUTBKOCTI OJTUHMII CIIOCTEPEIKEHDb BHUITAIKOBI MOMHIKH MOXYTh B3aEMHO
moramaThcs 1 HE CHOPaBIATH ICTOTHOTO BIUIMBY Ha PE3yJbTaTH
CIIOCTEPEIKEHHSI.

CucreMaTH4Hi HeHABMHMCHiI MOMWJIKH pEeCTpallii BUHUKAIOTH 3
MEBHUX HEBHIIQJKOBUX MPHYUH 1 MPHU3BOJSATH JIO BiJXWICHb JIaHUX
CIIOCTEPEIKEHHS BiJ (DAaKTUYHMX PO3MIPIB O3HAKM B OIK 30UIbIICHHS ab0
3MeHIIeHHs. [IpUYMHOI0 TaKMX TIOMHJIOK MOXe OyTH HECIPaBHICTb
BUMIDIOBaJIbHUX  TNPWIAAiIB,  HeWiTke  (OpMyNIOBaHHS  THTaHb,
HEIOCKOHANICTh CTATHCTHYHOTO THCTPYMEHTApiI0, CXWIIBHICTh JIHOJICH 110
OKpyTJieHHs nudp i T. iH.

HaBmucHI TOMUIIKM peecTpalii 3aBXIH MalOThb CHUCTEMAaTHUYHHUHA
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Xapakrep.

JIoTiuHO 3aBepIIyeThCS CTATHCTHYHE CIIOCTEPEKEHHS MPHUHMaHHIM
MarepianiB JocmipkeHHs. Koan Martepian CTaTHCTHYHOTO CIIOCTEPEKEHHS
0JICP)KaHO MOBHICTIO BiJl YCIX OJMHUILb, IO HiIATal0Th CIIOCTEPEIKCHHIO,
MEPEBIPSAIOTh MOBHOTY (AKICTh) 3alOBHEHHS OJiaHKiB. JSIKIIO 1Ipu
NpUiMaHHI MaTepially CIIOCTEPEKEHHsT BHUSBICHO He3arnoBHeHi (abo
YaCcTKOBO 3allOBHEHi) OJaHKM, II€ O3HAYa€ MO0 IPH CTATUCTHUYHOMY
CIIOCTEPE)KEHHI ~ MPOMyLIeHAa  OJUHMLS  CIOCTEPeKEHHS.  Tomy
BiANOBiabHa 0c00a, MpUiMaloYn cTatucTHyHi Qopmyisipu (OnaHkH) B
mepury 4epry ImepeBipse IOBHOTY iX 3alOBHEHHS 1 y BHUMAJKY
HEOOXIJHOCTI BKUBA€E 3aX0AU AJIS X BUIPABIICHHS. .

[Topsin 3 mepeBipkOr MMOBHOTH 3allOBHEHHs OJAHKIB 3[IHCHIOETHCS
KOHTPOJIb 32 BIPOTiAHICTIO 1 MpaBWiIbHICTIO BignoBigen. [Ipu npuiiManui
MaTepialiB CIIOCTepEKCHHS TOJIOBHA yBara MPHUIUIIETHCS TPAaBUIBHOCTI
3aIIOBHEHHS BIAMOBIMHUX OJNAaHKIB 1 TepeBipIli BipOTiMHOCTI (TOYHOCTI)
MTOKa3HUKIB.

KonTpomro 3a BIpOTIIHICTIO CTAaTUCTUYHUX JIAHUX CTaTHCTUYHI
OpraHy MPUIUISIOTE 0co0nuBY yBary. Taki GyHKIIT (000B'sI3KHM) JiepKaBHA
CTaTHCTHKAa BHUKOHYE Yy TICHOMY KOHTakTi 3 OpraHaMd KOHTPOJIIO,
MIPOKYpaTypH 1 rpOMaJICKUMH OpTaHi3alisiMH.

I3 Meroro BUSIBIICHHSI 1 YCYHEHHs MJONYIICHUX MPU pPeecTparii
MOMUJIOK CTATHCTUYHI OPraHM 3A1MCHIOIOTh apu(@METHYHHHA 1 JOTTYHHH
KOHTPOJIb 310paHoro mMatepiany.

ApudMeTHYHUNH KOHTPOJIb TIOJISITAa€ y TIEPEBIpLi TOYHOCTI
apuMETHYHUX TiIPaxyHKIB 1 PO3paxyHKIB: IepeBipKa MiJACyMKOBUX
MOKAa3HUKIB Yy JIOKyMEHTax, IMepeBipKka MpaBHIBHOCTI MiApaxyHKiB
IIPOLICHTIB, CEPE/IHIX BEJIMYMH 1 T. 1H.

JloriyHmii KOHTPOJb TONSTaB Yy 3iCTaBICHHI BiAmoBimed Ha
3aluTaHHs 1 3'ICyBaHHS iX JIOTIYHOT Y3ro/DKEHOCTI. Y HpoLeci JIOTiYHOTOo
KOHTPOJIIO MOKYTh OyTH BCTAHOBJIEHI HepeasbHi a00 MaonpaBIonoioHi
BIAIIOBI/II.

PosrnsaeMo 3aranbHi MPUHOMHA JIOT19HOTO KOHTPOJTIO.

1. 3icTaBjieHHsS BIAMOBIACH Ha Pi3HI B3a€EMOIOB'SI3aHI MUTAHHS Y
dopmynspax. Hanpuknan, 3anuc y Gopmynsipi mpo Te, IO JUTHHA
JIOLIKIJILHOTO BIKY MA€ CEPE/IHIO OCBITY, € [IOMHJIKOBUM.

2. llopiBHsIHHS 3amuciB y JOKYMEHTI, MIO TepeBipsSeThes, 3
AHAJIOTTYHUMH 3aITUCAMU B 1HIIHX JIOKYMEHTaX.

3. 3icTaByieHHsI 3BITHUX MOKA3HHUKIB 3a CYMIXHI MEPioJIH.

4. 3actocyBaHHS MeTOJy OalaHCOBOI Y3TOJKEHOCTI IOKA3HUKIB.
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Haifyacrime BUKOPHUCTOBYIOTH TaKy OalaHCOBY pIBHICTh: HasBHICTH Ha
MMOYaTOK Tepiogy IUTIOC HAAXO/KEHHS MIHYyC BHOYTTA JOPIBHIOE
HasBHOCTI Ha KiHEIlb 3BITHOTO MEPIOy.

5. TlpoBemenHs Oe3mocepeaHbO 3a TIEPEMHCAMH  KOHTPOJIBLHUX
MEPEBIPOK — CYIIJIbHUX a00 BUOIPKOBHX.

3a3HaveHi NPUHAOMH TEPEBIPKH CTATUCTUYHMX JIAHUX [UISIXOM
apu(METHYHOTO 1 JIOTIYHOTO KOHTPOJIIO BUKOPHCTOBYIOTH SIK IIPH
MepeBipili  MarepiajiB  CHEI[iaIbHO  OPraHi30BaHUX  CTATHCTUYHHX
CIIOCTEpEeXKEHb, TaK 1 3BITHOCTI. MoOKHa  CTBEpAXKYBaTH, IO
apuMETHYHUN KOHTPOJIb UITKO BCTAaHOBJIOE HAsIBHICTh TOMHJIKH, a
JIOTIYHHUHA — y OLTBIIOCTI BUMAJKIB JIHIIE BUSBISE MOXKIHBICTh TTOMUJIKH.
[Ipu npoMy, SIKIIO MPOBENCHHS apU(METHIHOTO KOHTPOJIFO BHMArae Bif
CTaTHCTUKA EJIeMEHTapHOI TPaMOTHOCTI, TO JIOTIYHUH — MOXKe
3MIHCHIOBATHCS JIUIIIE BUCOKOKBAJTI(DIKOBAaHUMU CTICTIialiCTaMH.

3HayHa BipOTIAHICTD CTATUCTHYHUX JIAHUX 3YMOBIIOETHCS JIFOUYOIO
CHCTEMOIO 3aXOJiB, CIIPSIMOBAHUX HA 3MCHIICHHS 1 YHUKHEHHS TOMHMIIOK.
Cepen HUX CHiJl Ha3BaTH Taki: SKICHWA TEPBUHHUN OOMIK; po3poOKa
HayKOBHUX PEKOMEH[AIlil 3 TUTaHb MEPEBIPKU BIPOTIAHOCTI JaHUX; 100ip
KBa1i(piKOBAaHMUX KaJPiB-CTATUCTUKIB, aBTOMATH3allisl CTATUCTUYHHUX POOIT
1T. 1.

TEMA 3. 3BEJIEHHSI I TPYITYBAHHSI CTATUCTUYHUX
TTAHUX

§ 3.1. 3micT i 3aBIAHHS CTATHCTUYHOIO 3B€/I€HHS

CraTucTHYHE CTIOCTEPEKEHHS, TAI0YH 00 €MHUI, aje pi3sHOMaHITHHIA
MaTepiall Ipo OKpeMi SBHUILA JOCHTIHKYBaHOT CYKYITHOCTI, 11e HE 103BOJISIE
3poOuTH OyAb-SKi BUCHOBKM NPO L0 CYKYIHICTh. AJDKE B PE3yJbTari
30upanHs (hakTiB AIHCHICTH CTae BiOMOIO, ajie e He TmizHaHow. 11]06 3a
HayKOBO 3i0paHMMHK (akTaMu 3poOUTH 00’ €KTHUBHI BHUCHOBKH, TINOOKO
Mi3HATH JIACHICTh, I (AKTOPH HEOOXITHO y3arajbHUTH, TEOPETUYHO
0OMIpKyBaTH.

SIK BiIOMO 3 BHUKIJIAQJEHOTO paHille, CTATUCTUYHE CIIOCTEPEKCHHS
30ira€TbCss 3 MEPIIMM CTYIEHEM JIFOACBKOrO IMi3HAHHS JIIHCHOCTI —
eMIipuuHUM. TeopeTuuHe y3aralibHeHHS (akTiB € APYIHM CTYIIEHEM
CKJIQJIHIIIONO0 TPOIECY Ii3HAHHS CBITY, aJKe Ha I[bOMYy eTalll
3MIACHIOETBCSl HAYKOBE Yy3arajJbHEHHS CTaTHCTHYHHMX JlaHUX. Take
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y3araJlbHEHHS Ja€ MOXKIUBICTh BCTAaHOBHTH BHYTPIIIHI 3B S3KH MIiX
SIBUIIIAMH, 1X KUTBKICHO-SIKICHI TIepeTBOpeHHs. Alne Oylio O MOMHIKOBHM
BB@XAaTH, IO TCOPCTHYHE OOMIPKYBaHHS 1 y3arajJbHEHHS (aKTiB
3MIMCHIOEThCSL TIABKM IMICAS TOro, sIK 3i0paHi (aktu. OOMIpKyBaHHS
MarepiajgiB IMOYMHAETHCS YK€ B TIporeci iX 30upaHHs, aie TpoIec
TEOPETUYHOTO Y3arallbHeHHsSI 3IiHCHIOEThCS JUINE TICHS TOTrO, KOJH
310paHi BCi pakTH, K1 HIKABJIATH JOCIIIHUKA.

[Iponiec TeopeTHYHOTO y3araibHEHHS CTATUCTUYHUX JaHUX, 3BEJCHS
(akTiB y €IuHE 1ile B CTaTUCTUI HAa3MBAIOTh 3BEACHSM CTATHCTUYHUX
JaHUX.

CraTucTuyHe 3Be/IeHHS SBJIIE€ COOOI0 CYKYNHICTh NPUHOMIB, SIKi
JI03BOJIIIOTH OJIEPKATH y3arajbHIOIOUi CTATUCTHYHI TOKA3HUKH SIK 3BEJCHI
O3HaKM MAacOBHMX SBHII, 10 XapaKTePH3YIOThb CTaH, B3a€MO3B’SI3KU 1
3aKOHOMIPHOCTI PO3BUTKY SBHIIL B IILIIOMY.

He 1Ttpeba 3mimyBaTH TOHSTTS «CTaTUCTUYHE 3BEACHHD» 1
«3BEIICHHS» Yy BY3bKOMY po3yMmiHHI cnoBa. [lim ocraHHIM pO3yMmilOTh
MIJICYMOBYBaHHS JaHUX PO YWCIO OJUHHIG CYyKYITHOCTI 1 3Ha4YeHb iX
o3Hak. ToOTO, 1€ OAWH 3 eTamiB CTAaTUCTHYHOTO 3BEACHHA. B mimomy
CTaTUCTUYHE 3BEIEHHSI BKJIIOUA€E TaKl €Tanu: 1) CTaTUCTUYHE IPYyNyBaHHS;
2) miICyMOBYBaHHsI JaHUX (3BENICHs Yy BY3bKOMY pPO3YMiHHI ciioBa); 3)
TabnnyHe 1 rpadiyHe ohOPMIICHHS OJIeP)KaHUX JTaHUX.

OpepxaHa B MPOIECI 3BEJICHHS CUCTEMa CTATUCTUYHUX TOKa3HUKIB
MiJIsITae MoAaIbIIOMY aHalli3y B HAYKOBUX 1 MPAKTHYHUX IIUISIX.

TakuM YHHOM, CTaTUCTUYHE 3BEJCHHS — I TMEPBHHHA HAyKOBa
00poOKa JaHMWX CIIOCTEPEKEHHS AJISI XapaKTEPUCTHUKHU CYLIJILHOTO SIBUIIA
y3arajbHIOIOYMMHU TTOKa3HUKaMHU.

3BeneHHsT  SBIAE€  COOOI0  APYrHMil  CTYHiHb  CTaTUCTUYHOTO
JOCIIJKEHHS 1 BiJl HOTrO SIKOCTI 3HAYHOIO MIPOIO 3aJISKUTh Pe3yJIbTaT BCiel
CTaTUCTUYHOT poOOTH.

3a JONOMOrOI0 CTaTUCTUYHOTO 3BEICHHSA PO3B’SI3YIOTH  Taki
3aBmaHHA: 1) TpymyBaHHS AaHWX; 2) po3poOKa CUCTEMH TOKAa3HUKIB IS
XapaKTePUCTHKHU TPYH 1 BCi€l CTATUCTUYHOI CYKYITHOCTi; 3) OOYMCIIEHHS
IPYIOBHX 1 3arajJbHUX MMOKa3HUKIB; 4) 3BEACHHS PE3Y/IbTaTiB O0UYUCIICHHS
y CTaTUCTUYHHX TaOIHILIX.

BigmoBimHO 10 WX 3aBAaHb CTATHCTHYHE 3BEICHHS mependavae
BUKOHAHHS TakuX oneparii: 1) BTOPUHHHUH KOHTpPONbL (JIOTIYHUE 1
apu(MeTUYHMI) SKOCTI MaTepialiB CTaTHCTUYHOIO CIIOCTEPEIKCHHS;
2) umdpyBaHHs, TOOTO TPHCBOEHHS TICBHUX HOMEpiB (abo Iitep)
3HAYCHHSIM OKPEMHUX O3HaK, 3a SKUMH 3IIHCHIOETBCS TpYyIyBaHHA
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MatepianiB; 3) pO3KJIAJaHHS MaTepialliB Ha SKICHO OJHOPITHI TPYIIH;
4) migpaxyHOK TiACYMOBYIOUHX JaHWUX, 3aHECEHHS IIJICYMKIB Y CeTialbHI
3Be/ICHHI (OPMYIIAPH.

CraTucTHYHE 3BEJICHHS 3/IMCHIOIOTH 32 CIEIiaJbHO 3a3/ajerijib
PO3pOOJICHOI0 MPOrpaMor0. 3aJIeXKHO BiJ METH 1 3aBHaHb JOCIIIKCHHS
nporpaMa BCTaHOBIIIOE TPYIYBajibHI O3HAKH JUIsl YTBOPEHHS OJJTHOPITHHUX Y
IIEBHOMY BIJHOIICHHI TPy, iX YUCIIO, MAKETH PO3POOJICHUX TaOJIUIb, SIKI
MICTSITh 00’ €KTH JOCHIKEHHS 1 TOKA3HUKH, IO X XapaKTePU3yIOTh.

OcCKinbKH CyCHNBHI SIBHIA JOCUTHh PI3HOMAaHITHI, Mporpama
MOBUHHA OyTH CKIaJieHa Tak, 1100 OJepKaHWW B pe3yJbTaTi 3BEICHS
MaTepiall XapaKTepHu3yBaB JOCIiIKyBaHe SIBUIIE 3 Pi3HUX OOKiB.

Kpim mporpamu 3BezeHs, 1ie CKJIaAaloTh IIaH HOTO MPOBEACHHS; Y
HBOMY JIaIOTh BKAa3iBKH MPO MOCTIIOBHICTH 1 CTPOKH BUKOHAHHS OKPEMHUX
YaCTMH 3BEJCHHS 1 BWKJIAJIEHHS HOro MaTepianiB, mepeadadaroTh
BHKOHABIIIB, BHJI 3BEJICHHS 1 CIIOCOOM KOHTPOJIIO Y3araldbHIOIOUHX JaHHX
TOIIIO.

TakvM YUHOM, TIOHSTTS CTATHCTUYHOTO 3BEJCHHS Y IIHPOKOMY
PO3YMiHHI CJIOBa OXOIUTIOE ITUIMHA KOMIUIEKC CTAaTHCTUYHHX OIEpaIlii,
CIIpIMOBAaHUX Ha OO0’€IHAHHS 3apEECTPOBAHUX TIPU CIIOCTEPEIKCHHI
MOOIMHOKKX BHIIAJIKIB y TPYIH, MOMIOHI Y TOMY Y{ 1HIIOMY BiJHOIIICHHI,
MipaxyHOK MiJICYMKIB MO BHIUICHUX Tpyrax i MO BCil CyKYITHOCTI B
uiiomy; oQpOpMIICHHS pe3yNbTaTiB TPpyHyBaHb 1 3BEIEHHS Y BHIVISAIL
CTaTUCTUYHHUX TAOIHIIb.

3 morysay oprasizaiii  po3pi3HSIOTH JBA BHUJIU CTaTUCTHYHOTO
3BEJICHHS: [ICHTPATI30BaHE 1 JCIICHTPaIi30BaHE.

LenTpasizoBane 3BeJeHHs] NPOBOISITH B OJHOMY LEHTPAIbLHOMY
opraHi, Hampukiaj, JlepkaBHOMY KOMITETI CTaTHCTHUKM YKpaiHH, KyIu
3a3/aNeriip HaJCUIA0Th yCi MaTepialii CTAaTUCTUYHOTO CIIOCTEPEIKEHHSI.

JeuenTpanizoBaHe 3BeleHHs] 3/iICHIOIOTH IOCTYIOBO B Pi3HHX
JIaHKaX CUCTEMM CTaTUCTHYHHUX OpraHiB; Ha PiBHI paiioHy, 00aacTi, KpaiHu
LenTpamizoBanuii  BUA  3BEICHHS Ma€ CBOi TIepeBaru  mepen
JCIICHTPANI30BAaHIM Y TOMY, IO € MOXIUBICTH TPOBEICHHS HOro 3a
€JMHOI0 METOJIOJIOTIEI0 MPU 3HAYHO MEHINMX 3aTparax mpaii 1 BUCOKIH
TOYHOCTI po3paxyHKiB. Jlo HOro HeMOJIKIB CIIiJ BIJHECTH HHU3BKY
OTCPATUBHICTh BUKOPUCTAHHS pE3y/ibTaTiB 3BEACHb Ha MiCLAX 1
CKJIaJIHICTh y BWIIPABICHHI BHSBJICHUX IOMHJIOK CIOCTEPEKECHHS.
LlenTpanizoBaHe 3BEJICHHS Ma€ MiCIIe, SIK IIPABUJIO, Y BEJIMKHUX CIICIiaIbHO
OpraHi30BaHUX CTATUCTHYHHX CIIOCTEPEKECHHSX (HAIIPHUKIIA/L, TIEPETIHCH).

v CTaTUCTHYHIN NPaKTUI Haiuacrimie 3aCTOCOBYIOTh
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JETIeHTPaTi30BaHe 3BE/IEHHS; IHKOIH I1i IBa BUH MTOETHYIOTh.

Po3pi3HAIOTE 3BeIeHHS TIEpBUHHE 1 BTOPHHHE.

IlepBuHHe 3BeJeHHsI — 1€ TakKe, IPU SIKOMY 00poOKa i MmiapaxyHOK
JAHUX  3JIHCHIOITHCS  O€3MOCepeHh0 B IPOIECI  CTATUCTUYHOIO
croctepekeHHs. Ilpy BTOpMHHOMY 3BelleHHI 00poOka 1 IHigpaxyHOK
MaTepiajiiB BiIOYBaOThCS 3a pe3ysibTaTaMHd IIEPBHUHHOTO 3BeICHHs. Sk
MPaBUJIO, 11€ CTOCYETHCS JICHEHTPATI30BAHOTO 3BEICHHS.

SIKimo mporec 3BeIeHHsI 3BOANTHCS 10 3BHYAHHOTO TMiICYMOBYBaHHSI
JaHuX, TOOTO [0 OAEpKaHHS MiJACYMOBYIOUMX TIOKa3HHUKIB, HOTO
HA3WBAIOTh HNMPOCTUM 3BedeHHAM. AJle HUM OOMEXKYIOTbCS JHIIE Y
BHITAJIKaX, KOJIM HEMA€ ICTOTHOI PI3HMIIN MK JOCTIKYBAaHUMU SBUIIIAMU,
IO HAa MPAKTULI 3yCTPIUAEThCs My’Ke PiAKO. SIK MpaBuIiIo, JOCHIHKyBaHi
CTaTUCTHKOIO  COLIaJTbHO-€KOHOMIUHI ~ fIBUIIA 3@ CBOIM CKJIQJOM
HEONHOpiMHI ¥ ICTOTHO pi3HATBCT MK coboro. Tomy 3aBmaHHS
CTaTHCTHYHOTO 3BEICHHS HE OOMEXKYIOTBHCS NPOCTHM IMiAPaxXyHKOM
MMOKa3HUKIB, a/UK€ B TaKOMY BHIMAJIKYy ITHOPYIOTHCS ICHYIOUI ICTOTHI
pizaUI Mix sBumamMu. CTaTHCTHKA TIOBMHHA BHWSBIATH IIi PI3HHII 1
JOCKOHAJIO BHUBYATH iX. Y TakoMy pasi 3BEJCHHS CTATHCTHYHUX TaHUX
3IIMCHIOIOTH IUIAXOM iX IpyITyBaHb 3a TIEBHUMHU O3HAKaMU 3 MOJAJIBIIHNM
PO3paxyHKOM CHCTEMH MOKa3HHKIB 10 KOXHIA TPyIi 3 MiApaxyHKOM
TPYNOBHX 1 3arajbHUX MiJICYMOBYIOUHX TIOKA3HUKIB. 3BEJICHHS, IO
BKIIIOYA€ TPYMYyBaHHS JIaHUX, Ha3UBAEThCS TPYMOBUM. TiIbKH METOAOM
rpynyBaHb MOXKHa 00poOuTH 3i0paHi MaTepianu, 00 oJepKaTu 3BelCHI
y3arajbHIOIOUl TMOKa3HHKH, siKi 0 00'€KTHBHO BiZOOpaKyBalM iCHYIOUI
peadii y 1ociiKyBaHiil CyKyITHOCTI SIBHILL.

OTxe, CTaTHCTUYHE TPYIyBaHHS JaHUX CIIOCTEPEKCHHS €
METOZOJIOTIYHOIO OCHOBOIO HAYKOBOT'O 3BEJICHHS.

§ 3.2. CratucTnyHe rpynyBaHHs, iioro cyTb,
3aBJAaHHA I BUIH

SIk BimOMO, MacoBi CyCIUIBbHI SIBHIA a00 CYKYITHOCTI CKIAAArOTHCS 3
OJIMHUIIb, SIKI PI3HATHCS MK COOOIO SIK SIKICHO, TaK 1 KiibKicHO. L{i pi3HuI
MOXYTh OyTH ICTOTHUMH, TOOTO BHUKJIMKAHUMM IICBHUMH ICTOTHUMH
(hakTOpaMu, 1 HEICTOTHUMH, IO SIBJISIOTH COOOK0 BHUIIAJIKOBI BiJIXWIICHHS.
AJe 1 B CyKYITHOCTSIX SIKICHO OJJHOPiTHHX, SIKi MalOTh HE3HAUHY KiIbKiCHY
Bapiallito, y TpoIeci PO3BUTKY CIOYATKy 30UIBIIYIOTBCS —KIiTbKICHI
BIIMIHHOCTi, @ IOTIM KIJIIBKICHI BiJMIHHOCTI TNEpEeXOJSITh Y SKICHI 3
BJIACTUBOIO iM yke Jpyroro Miporo. Cami sIKiCHI BIAMIHHOCTI B JaHUX
BUMAJAKAaX BHUCTYMAIOTh SBHO, BUAWMO, B IHIIMX — TMPHUXOBAHO 3a

48



KUTbKICHIMHA 3MiHaMHU.

Tomy onHe 3 TOJOBHMX 3aBJaHb CTATHUCTHKH IIOJISITAE B TOMY, II00
PO3IUIUTH CKJIAJHY, HEOJHOPIAHY CYKYIHICTh OJMHUIb CHOCTEPEKECHHS
Ha OHOPIJIHI BCEPEMHI, ajie ICTOTHO Pi3HI MK COOO0 IPYIH; CBOEYACHO
BHUSIBUTH 3a 3POCTAHHSIM KUIBKICHUX PI3HHIb SIKICHI Iepexoad. Take
3aBJIaHHA B  CTATUCTHINl  BUPINIYETbCS 3a  JIOIOMOIOK  METOAY
CTaTUCTUYHHX TPYITyBaHb.

CraTucTHUHE TPYIMyBaHHS SBISE COOOK TMPOLEC YTBOPEHHS
MOJMIOHMX B TOMY UM iHIIOMY BiJHOUIICHHI T'pyT, SIKUH 31IHCHIOETHCS 3a
HasBHUMH CTaTHCTHYHUMH JaHUMHU. [Ipudomy mporec yTBOpPEHHsS IpyIl
CIT pO3TISAaTH 3 Pi3HUX OOKiB. SIKIIO JMOCHIAHHMK 3yCTpidaeThes 3
€IMHOI0O MHOXKMHOIO PI3HUX CYCHIJIbHMX SIBUIL, TO TpyIyBaHHs Tpeda
PO3MIIAIATH SIK ySIBHE PO3WICHYBaHHS TaKOi MHOKMHM SIBUIL Ha MOAIOHI
rpynu (JoriyHa omeparlis aHamizy). SIKImo X BUXOAWTH 3 TOTO, IO,
Oe3nocepelHbO MPUCTYIAOUN JI0 TPYIMyBaHb, AOCTIIHUK YK€ Mae aHi
PO OKpEeMi OAMHHIII CIIOCTEPEIKEHHS, TO TPYITyBaHHS MOXKHA PO3TISIIATH
SIK YSIBHE 00'€THAHHS OKPEMHX OJMHUIh Y CXO0XKIi TpyIy (JIOTiYHA OTeparis
cuaTedy). OTxe, TpymyBaHHS — II€ €IWHWUN aHAJTITUKO-CHHTETHYHUIN
MpOIIeC 1 PO3WICHYBaHHS, 1 00'€THaHHS CYCHUIBHUX SBHWII, Y PE3yJIbTaTi
SIKOTO YTBOPIOIOTBCSI BIAMOBIJIHI I'pynu. Y HbOMY MPAaKTUYHO 3HAXOJUTH
CBIll ITPOSIB 3aKOH BENMKUX YHUCEN, aJKe y MOKAa3HHWKaxX, OOYMCIICHUX Ha
JOCTaTHBO BENUKIH KiJBKOCTI OJUHMIL CYKYITHOCTI B TpyIax, B3aeMO
[OralIa€eThHC BUMAIKOBICTD 1 JIMIIAETHLCS 1CTOTHE, HEOOXI1IHE.

TakuM  4YMHOM, METOI  CTaTUCTHYHHX  TPYIyBaHb,  KpiM
XapaKTepUCTUKA MeEXaHi3My B3aeMoJii Bciel PI3SHOMAHITHOCTI THIIB 1
(OpM THX UM IHIIUX SBHII, JOBOJUTH iICTOTHICTh IMOKA3HUKIB, SIKi IOBUHHI
JaTH XapaKTePUCTUKY CTaHY 1 PO3BUTKY CYKYIHOCTi. A 3 IbOTO BUILIMBAE,
0 WUiMWA psAJ CTaTUCTUYHUX METOMIB (METOJ CEepeIHIX BEIUYHH,
BUOIPKOBHUH, KOpeNsLiiiHO-perpeciiHiii Ta 1HINI) [EBHOIO MIipOIo
CIHMPAETHCSl HA METOJ CTAaTUCTUYHUX IPYIyBaHb SIK Ha CBOIO OCHOBY. SIK
HE MO)XKHa MPOBOJUTH CTATUCTUYHOTO TPYIyBaHHSA O€3 MONEepPEeTHbBOTO
HAyKOBO OOTPYHTOBAHOTO CTAaTHCTHYHOTO CIIOCTEPEKEHHS, TaK caMO He
MOXHA €(EKTUBHO BHKOPHUCTOBYBATH METOMU CEPEIHIX 1 BiJHOCHUX
BEJMYMH, aHaJli3y 3B’S3KIB 1 T. 1H., HE MPOBOASYU IOMNEPEIHBO
CTaTUCTHYHHX TPyIyBaHb (0€3yMOBHO, SIKIIIO BOHO HE 3aKJIaJICHO B cCaMiii
CXEMi CTaTUCTUYHOTO CIIOCTEPEIKEHHS).

o * CTaHOBUTH OCHOBY CTaTHCTHYHOI'O TPYIyBaHHs, B UOMY HOTO
CyTbh?

I'pynyBanHst —  HEBII'éMHHI  €JeMEHT  3BEICHHS, HOTO
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HalBaxumBimmil erar. Lle mporiec yTBOpeHHs TPy OAWHUID CYKYITHOCTI,
OJTHOPITHUX y TEBHOMY ICTOTHOMY BiIHOIIIEHHI, @ TaKOX THX, [0 MAaIOTh
OJIHAKOBI a00 OJIM3bKI 3HAYCHHS IPYIyBaJbHOI O3HAKH. [ 'pyryBaHHIM
Ha3WBAIOTh PO3MOJIJ CTATUCTUYHOI CYKYIMHOCTI Ha TpyNH (JacTHHHU) 3a
psIOM  XapakTepHHUX s HUX o3Hak. lle craTtucTHuHHME MeTox
PO3UWICHYBaHHS CKJIaTHOTO MAacoBOTO SIBUINA HAa ICTOTHO pi3HI Ipynu 3
METOI0  BCEOIYHOI  XapakTepUCTUKH  HWOTO0  CTaHy, PpO3BUTKY 1
B3a€MO3B’A3KiB.

[3 HaBemeHOro BW3HAUEHHS BUIUIMBAE, IO CYTh METOIY
CTaTUCTUYHHUX TPYIyBaHb MOJATAE y TOMY, IO CKJaJHE MacoBe SIBUIIIC
PO3IIAJAETHCS HE SIK €JMHE HEPO3IIbHE 1ijie, a Y HbOMY BHIUISIOTHCS
OKpeMi Tpynu OAMHHUIb 13 CTATUCTUYHHUMH TOKa3HUKaMH, SIKi JaroThb
KUTBKICHY XapaKTEPUCTHKY SIKICHO CBO€PiIHIA YacTUHI OJMHMIB YCiel
cykymHOCcTi. ToOTo KOkHa 3 omepkaHWX Tpyn oO0'€aHyEe OIHOPITHI
OJIMHUIIl CYKYITHOCTi. ['pyny BCTaHOBIIOIOTH Ha MiJICTaBi aHami3y CyTi
JOCIIDKYBAHOTO SIBUILA. Y PE3yJIbTaTi BHYTPIIIHBOTPYIIOBUX MiAPaxyHKiB
OJICP)KYIOTh ~ XapaKTepHCTHUKY y BHIVIAI CHCTEMH  CTaTUCTHYHHUX
MmoKa3HUKiB. HeoOXiIHICTh TAKOTO MiAXOAy 10 BUBYEHHS MACOBHX SBHII
3YMOBJIFOETBCSL THUM, IO B CKJIQAHHUX MAacOBUX SIBHILAX ICHYIOTH SIKICHI
BIJIMIHHOCTI MK OKPEMHMH OJMHHMIISIMH, aJKe KOKHAa 3 HHMX Ma€e CBOI
IHAMBIAyalIbHI pUCH. Y LIJIOMY % BCI Taki OJIMHUII MAlOTh 3arajbHi PUCH,
saKi (OpPMYIOTH JaHe sBUIle. Hampuknaa, posrisHEMO YpOXKaWHICTbH
3epHOBUX KyJBTYp y HiANpHeMCTBax paiioHy. L1[o0 mMaTu ysBIEeHHs Tpo
YpOKaiHiCTh, HEJOCTATHHO 3HAHB JIUILE PO 3araJibHUM ii piBeHb, ajKe
BCEpEAMHI JaHOI CTaTUCTHUYHOI CYKYNMHOCTI (TiANpPUEMCTBA, panoHY)
MICTATBCS  OJIMHUINI  CIOCTEPEKEHHS 31 CBOIMU  IHAWBITyaJIbHUMU
BinactuBocTsMHU. Lle miampuemMcTBa 3 KOHKPETHUMH HPUPOIHUMH
YMOBaMH, CHElHU(}IiKO TEXHOJOIIM BHUPOLIYBaHHS, pI3HUM piBHEM
3a0e31eueHO T MaTepiaIbHUMH 1 TPYJJOBUMH pecypcamH i T. iH.

BukopucTanHs METOAy CTATUCTUYHMX TPYITyBaHb 3HAXOAUTH MicCIIE 1
IIpM  BUBYEHHI SKICHO OJIHOPITHUX CYKyHMHOCTEH, Je 1e He
CIIOCTEPIra€eThCs SKICHUX TIEPETBOPEHB, ae € KUIbKICHI BiAMIiHHOCTI. Y
TaKUX BUIAJKaX BAXJIMBO BIIOKPEMHTH TPYNH 3 PI3HUMH 3HAYCHHSIMHU
O3HaK 1 BHBYUTH B3a€EMO3B'A3KM JOCTIDKYBAHMX O3HAK 3 IHITUMH
O3HAaKaMM JaHOTO sBHINA. Hanpuxiaa, sBuUIIe HPOIYKTHBHOCTI
MOJIOYHOTO CTajia KOpiB Yy MiANPHEMCTBAX PpalOHY pPO3TIISAAETHCS SIK
cepenHid Haaild Bij onmHiel kopoBu (3a 100y, Aekany, Micsib, pik) 0e3
BpaxyBaHHS IOPOJHOTO CKJaay, POKY JIaKTalii, BIKy TBapWH TOIIO.
Bupinennst rpyn mignpueMCTB 3a piBHEM MNPOAYKTUBHOCTI KOpPIB Jae
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3MOTY BHUBYATH B3a€EMO3B'SI3KM JAaHOI O3HAKH, TOOTO TPOTYKTHBHOCTI
KOpiB, 3 IHIIMMH O3HAaKaMH, TAaKUMH SIK PiBEHb TOJIBI, HAaBAaHTAKEHHS
TBapUH Ha OJJHOTO MPAIFOI0Y0r0, NPOYKTHBHICT Iparli Ta iH.

Oco0MMBOTO 3HAYCHHS METOJ CTAaTUCTUIHHUX TPyITyBaHb HaOyBae y
BUBYCHHI COILIaJIbHO-€KOHOMIUYHMX sBUM. OcTaHHI MaroTh JIOCHTH
CKJIaJTHUI XapakTep PO3BUTKY 1 SIKICHUX IepeTBOpeHb. Jlo pedi, caMm MeTox
rpynyBaHb OyJ0 po3poOJICHO CTOCOBHO J0 BHUBUCHHS CYCHIJIBHUX SIBHII i
TOMY BiH 3HaXOJIWTh IIUPOKE 3aCTOCYBaHHS B aHali3i came COLiabHO-
€KOHOMIYHHX TPOLECiB, 0 BiA0OYBAIOTHCS Y CYCIUIBCTBI.

VY 1inoMy mMeTta rpynyBaHb 3BOIUTHCS O BCTAHOBJICHHS YUCEIBHOCTI
KOXXKHOT OKpeMo B34Toi rpynu (KaTeropii) Ta BUBUEHHS BIUIMBY NMPHYHH i
3aJIE)KHOCTEH SIBUIII.

MeToa CTaTUCTMYHHMX TpPyNyBaHb POOHUTH CTATHCTUKY OJIHUM 3
HAWMOTYTHIIINX 3HAPSIb COIIabHOTO Ti3HAHHSA 1 BUKOPUCTOBYETHCS IS
BUpINIEHHS PI3HUX 3aBAaHb, SKi BUHHUKAIOTH Y TPOIECi HAyKOBOTO
CTATMCTUYHOTO JOCIIKEHHS. IX MOXHA 3BECTH JO TPhOX OCHOBHHX:
1) BuUmiIeHHS COIIATHPHO-CKOHOMIYHUX THINB SBUII;, 2) BHUBYCHHSI
(XxapakTepucTHKa) CTPYKTYpH JOCHI/DKYBAaHOTO SIBWIIA; 3) BHUBUYCHHS
3B'S3KIB 1 B3aEMO3AICKHOCTEH MK  sSBHIIAMH  (XapaKTepHUCTHKA
B3a€MO3B'SI3KIB MK BapilOIOUMMH O3HAKAMH ).

BiamoBigHo 10 BUpINIYBaHMX 3aBlIaHb PO3PI3HSIOTH TaKli BUIU
IpyNyBaHb: TUIOJOTIYHI, CTPYKTYpHI i aHATITHYHI.

I3 Teopii rpynyBaHb BUIUIMBA€E, [0 3BEJACHI CTAaTUCTHYHI
XapaKTepUCTUKA MO’KHA BUKOPHUCTOBYBATHU JIUILE JIO SIKICHO OJHOPIAHUX
cykynHocterd. OTxe, nepiue 3aBAaHHs METOy TPYITyBaHb HOJISTaE y TOMY,
o0 Ha MigCTaBi €KOHOMIYHOI Teopii PO3MOAUIMTH Macy AOCIHiIKYyBaHUX
SIBUI] HA OJHOPIAHI B COLIaJIbHO-EKOHOMIYHOMY BiJHOIICHHI TpyIH,
BH/IUTMTH COI1aJIbHO-€KOHOMIYHI THITM SBUII 1 TIPOLIECIB.

TakuM YMHOM, THNOJOTiYHe TPYMyBaHHSl — 1€ TPYIyBaHHS, 3a
JIOTIOMOTOFO SIKOTO Y JOCIIJDKYBaHIN CYKYITHOCTI SIBUII BiZTOKPEMITIOIOTHCS
ONTHOSIKICHI B ICTOTHOMY BITHOIIEHHI TPyNH, TepIl 3a BCe Kiachu 1
coliambHO-eKOHOMIYHI THmH. Hampuiian, rpymyBaHHS HAaceleHHS 3a
COLIIAJIbHOK O3HAKOK — KJIACOBHUM CKJIAJIOM, ITiIIPHEMCTB — 32 (hOPMOIO
BJIACHOCTI, MPOIYKIIT — 32 EKOHOMIYHUM MPU3HAYCHHSM 1 T. 1.

Tabauys 2
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I'pynyBaHHS rocroJapcTB paiioHy 3a ¢opMor0 BIaCHOCTI

Tun rocnonapcTBa Poxn
2002 2003 2004
KoJeKTHBHI ClITBCEKOIOCIIOAPCHKI i IIPHEMCTBA 30 31 31
JlepxaBHi CLTBCHKOTOCHONAPCHKI MTiAIPHEMCTBA 6 5 5
depMepcehbKi rocoiapeTaa 36 42 46

HeoOxignicTe mpoBeAEHHS THUMOJOTIYHUX TPYIyBaHb BHILIMBAE 3
XapakTepy CYCHUIBPHHX BiTHOCHH 1 3aKOHIB, IO MIFOTh y O0O'€KTHUBHIH
peanbHOCTI. SIKIo HEe TpOBEACHE TUIIONIOTIYHE TPYITyBaHHS, TOOTO UiTKe
PO3MEXYBaHHS  COIIaJbHO-€KOHOMIYHMX  THMIB  SBUII, TO  HIifKI
HAaWTOHKIIIE TPUHOMH HACTYNMHOI CTATUCTHYHOI OOpOOKM  JaHWX
JIOCTIKyBaHOI CYKYITHOCTI HE B 3MO31 JaTH OO'€KTHBHI pe3yibTaTh
JOCIIIDKEHHS.

[TpuknasoM THIIONOTIYHUX IPYITyBaHb MOXKYTh OyTH JiaHi Ta0IuII 2.

JlpyruM  BaXXJIMBUM  3aBJIaHHSIM CTATUCTUYHHUX TPYNyBaHb €
JOCIIJIKCHHSI CTPYKTYPH TUIIOBUX OJHOPIMHUX Tpyn. BuineHHs sKicHO
OJIHOTHUITHOT CYKYITHOCTI II[¢ HE 3HAYMTh, 110 B Hil BCi OJMHUII 332 BCiMa
o3HakamMu oJHaKoBi. Hampukmazn, Bci epMepchbki rocrnofapcTBa sSK THUI
TOCIIOZIAPCTB OJHOPI/IHI, ajie BOHU ICTOTHO PI3HSTHCS 32 PO3MipaMH YTi/b,
HAsBHICTIO TEXHIKM Ta 3HApPSA]b, YHCENBHICTIO XyJOOW 1 PSIOM iHIINX
o3HaK. BusABHTHM 1 maTH XapakTEepUCTHKY LUM BiMiHAM — 3aBIaHHS
CTaTUCTHKH.

OTxe, CTPYKTypHe TrpynyBaHHsi (iHKOMM HOro Ha3WBaIOTh
BapialifHUM) — I TPYNyBaHHS, K€ XapaKTepU3y€e PO3MOALT OAMHUIIb
OJTHOTHITHUX (OJTHOPITHUX) CYKYITHOCTEH 32 OyAb-IKUMH O3HAKaMu. To0TO
TPYNyBaHHA, fAKE J[JO3BOJSE BHUSBUTH CKJIaa (BHYTpINIHIO OyIOBY)
OJTHOPITHOI y SKICHOMY BiJHOIIEHHI CYKYITHOCTI 32 TIEBHUMH O3HAKaMHU.
Lleit BuA TpymyBaHb 3HAXOOUTh BHUHATKOBO IIMPOKE 3aCTOCYBAHHS IIPU
JIOCIIIDKEHH] COLaIbHO-€KOHOMIYHUX SIBUILL.

Take rpymyBaHHsS jae iH(poOpMaIil0 PO Te, 3 SKUX YacTHH
CKJIQJIA€ThCS JIOCTI/DKYBaHa MHOXHHA SIBUII, sika OyJ0Ba THIIIB SIBUI 1
SIKMMH TIOKa3HUKAMH XapaKTepU3yIOThCSl OKPEMi YaCTHHH.

Ha BigMiHy BijJ mi3HaBaJdbHOTO 3HAYEHHS TUIOJOTIYHUX TPYIyBaHb,
CTPYKTypHE TpYINyBaHHS Uil OAEPKaHHS BUCHOBKIB IIOJO MOTOYHOTO
CTaHy TOCHOAApPCTBA, [UIA OINEPAaTUBHOTO KEPiBHHUITBA POOOTOIO
MiANPUEMCTBA Ta HOTO Tany3eil CIy>KUTb 0a3010 AJIsl PO3PaxyHKy HasBHUX
y mianpueMcTBi pe3epBiB. Tak, Ha piBHI aAMiHICTPAaTHBHOTO paHoOHY
MOJKHA 3IMCHUTH TPYIyBaHHs MiINPUEMCTB (OJHOTHITHUX) 32 O3HAKAMH
3pOCTaHHS MPOAYKTUBHOCTI Tpami Ta ii oriaTH, 3HWKEHHs c0o0iBapTOCTI
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BUPOOHULTBA, BUTPAT EHEPIeTUUYHUX PECYPCIB, CAPOBUHHU TOILO.

Tabauys 3
CxJ1ay HacesIeHHs1 00J1ACTi 32 MiceM NPoKMBaHHA, Y%
Micue Poxu
IIpoxuBanHs 2002 2003 2004
Micro 30,7 32,6 35,9
Ceno 69,3 67,4 64,1
Bceroro 100,0 100,0 100,0

3a IOMOMOro CTPYKTYPHHX TIpyIyBaHb BHBUYAETHCS IIEPLI 3a BCE
BHYTPIIIHSA  CTPYKTypa THIB CTaTUCTUYHUX CyKymHocTed. Take
TPYIyBaHHS 3/IHCHIOETHCS IICISA 1 HA OCHOBI THIIOJIOTIYHHUX TPYIyBaHb.
Ane 1HKONMM BUBYAETBCS CTPYKTypa 3arajlbHUX CYKYHNHOCTEH, sKi
BKIIIOYAIOTh HEOAHOPIZHI B TEBHOMY BiJHONICHHI siBHINa. Tak,
JIOCTIJKYEThCS  CTPYKTYypa BCIX CUIBCHKOTOCIIOJNAPCHKUX ITiIPUEMCTB
00acTi, CTPYKTypa NpaliBHUKIB TBAPUHHUIIBKOI Tay3i i T. iH.

SIKIIO CTPYKTYypHE TpyMyBaHHS 3AIHCHIOETHCS B TEPUTOPIATIbHOMY
PO3pi3i, HOro Ha3MBaKOTh TEPUTOPiAJILHUM.

Tumonoriuni 1 CTPYKTypHI TIpymnyBaHHA, BHMKOHaHi Ha 0asi
MOKa3HMKIB 3a KiJIbKa MEpioAiB, AAIOTh YSBJICHHS MPO BiAMOBiAHI 3MiHH
JOCTIPKYBAaHUX SBUII] Y Yaci.

3a I0MIOMOT0I0 CTPYKTYPHUX TPYIyBaHb BUBUAIOTh CKJIAJ HACEIICHHS
3a BIKOM, CTaTTIO, MiCIIEM TPOKWBAaHHS, HAIIOHAIBHICTIO 1 T. iH.; CKJIaj
pOOITHUKIB 3a cTa)xkeM poOOTH, BIKOM TOIIO; CKIIa/l arPAPHUX ITiATPHEMCTB
3a BHJaMU 3eMEJbHHX YTiab TOIIO.

[IpuknamoM CTPYKTYPHUX IPYIyBaHb MOXKYTh OyTH JaHi Ta0uIi 3.

Hacrynze 3aBaHHs, sSIKe€ BUPILIYETHCA 3a JOIIOMOIOK CTaTUCTUYHUX
IpyNyBaHb — 1€ JOCHIPKEHHS B3a€MO3B SI3KIB BapilOIOUMX O3HAK Yy MEKaXxX
OJTHOsIKICHOT cyKymHocTi. Taki TpynyBaHHS Ha3WBalOTh aHATITHYHUMH.
AHaniTH4YHe TpPYNyBaHHSI Ja€ 3MOTY BCTAQHOBIIOBAaTH Ta BHUBYATH
MPUYMHHO-HACIIIKOBI 3B’SI3KM MK JIOCII/DKYBAaHUMH SIBUIIIAMH Ta iX
o3HaKamMu (MpU IBOMY CIiJ [aM’SITaTh, W0 aHANTHYHI QYHKIT
MpUTaMaHHI BCIM BHJaM TIpyIyBaHb, 1 MEPII 32 BCE THUIIOJOTIYHHUM).
B3aeMormnoB’s3aHi 03HaKH MOALISIIOTH HA (PAKTOPHI i pe3yabTaTuBHi. [Ipn
UBOMY TI'PYNH YTBOPIOIOTH, SIK MPaBWIO, 32 (PAaKTOPHOIO O3HAKOIO, a IS
KO)KHOI BMIUIGHOI TpYNU PO3PAaxOBYEThCS a00 CepefHE 3HAYCHHS
Pe3yIbTaTUBHOI O3HAKH, SKIIO BOHA KiJTbKICHA, a0O BITHOCHI BEIWYUHH,
SIKIIIO BOHA AKiCHAa. B3a€MO3B’SI30K MPOSBISIETECSA Y CHCTEMATHYHIN 3MiHi
Pe3yIbTaTUBHOI 03HAKH Yy 3B’SI3KY 31 3MiHOIO ()aKTOPHOI O3HAKH.
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[MpukmagoM aHANITHYHOTO TPYIyBaHHS MOXe OYyTH TpyITyBaHHSI
MiIPUEMCTB 3a piBHEM MPOAYKTHBHOCTI Tpalli, 32 piBHEM OIIATH TpaIli
TOIIIO, KOJIM BHBYAETHCS BIUIMB IUX (PAaKTOPHUX O3HAK Ha COOIBapTICTh
HPOIYKIIT — pe3yIbTaTUBHY O3HAKY.

Tabnui 4 sBiisie COOOK aHATITHYHE TPYIyBaHHS MiANPHEMCTB 3a
piBHEeM 3aTpaT mpali Ha BHPOOHHMITBO | 1eHTHepa mpoaykmii. Tyt
MOKa3HMK 3aTpar mpaili € (GakTOpHOI 03HAKOI0, a cOOIBapTIiCTh IIEHTHEPA
— pe3ynbTatuBHOW0. Sk 0aunMo, MK MPOAYKTHBHICTIO Tpalli (3aTparamMu
npati) i co0iBapTICTIO iCHYE MpsAMa 3aJeKHICTh, a/pKe 301IbIICHHS 3aTpaT
Tparli 3yMOBJIFOE 3pOCTaHHS COOIBAPTOCTI, 1 HABITAKH.

Tabauys 4
BnuiuB npoayKTHBHOCTI Ipalli HAa co0iBapPTiCTH BUPOOHUIITBA MPOAYKIIil

T'pymw miznpHemCTs 5a pisrem KinbkicTs CobiBapTicTs 111
3aTpar Ha BUPOOHHUITBO 1 1, S o )
JIOA.-T.
1-7-10 10 12,60
1I-10-13 20 16,18
1I-13-15 6 19,36
Bceroro 36 17,26

[IpuramanHuM A7l aHATITUYHUX TPYIYBaHb € Te, IO KOXKHA Ipymna
(akTOpHOT  O3HAKM  XapaKTEPU3YETbCA  CEPEIHIMH  BEIMYMHAMH
Ppe3yJIbTaTUBHOI O3HAKH.

TakuM YMHOM, aHANITUYHE TPYITyBaHHS BiJirpac Ba)JIMBY POJb Yy
BHBUYEHHI 3B'SI3KiB M)XK O3HAKaMW, BUSIBIISTFOUN €W 3B’SI30K 1 CTBOPIOIOYN
MO>KJIUBICTB HOTO KiJTBbKICHOT XapaKTEPUCTHUKH.

OcHOBHI 3aBAaHHA, SKi BHPIIIYIOTh CTATUCTUYHI TPYITyBaHHS, TICHO
MOB'A13aHI MK CO0O0, B3aEMHO MEPEILIITAIOTHCSA 1 JIOMOBHIOIOTH OJIHE
onHOro. Tomy poO3MeXKyBaHHS TPhOX BHJIB TPYyIyBaHb (THIIOJOTIYHI,
CTPYKTYPHI 1 aHAJITHYHI), KOPOTKA XapaKTEPUCTUKA SIKUX HaBEJICHA BHIIIE,
€ TEBHOI0 Mipol0 YMOBHHM. B oOkpemMux BuUNajgkax OJIHE W Te came
IpyNyBaHHS Ja€ MOJIMBICTh BUSIBUTH THIHU SIBUIL, OXapaKTepU3yBaTH iX
CTPYKTYpy 1 KOHCTaTyBaTH HAsBHICTh TIEBHUX B3a€MO3B’SI3KIB Mixk
O3HaKaMHU.

CriagHi sBHIA, SKi MAlOTh 0arato iCTOTHHUX CTOpiH (HANpPUKIIA,
CLIBCHKOTOCTIOIAPCHKE BUPOOHULTBO), HE MO>KHa BCeOIUHO
OXapakTepu3yBaTl OAHUM TpPYyIyBaHHAM; HEOOXiiHA, SK NPaBUIIO,
cucreMa iX (HampuKiaa, IPyNyBaHHA 3a BUPOOHMYMM HAmpsIMOM, 3a
MIPOYKTUBHICTIO TIpaIli, 3a piBHEM 11 (POHI0030pPOEHOCTI 1 T. 11.).

VY 3B'A3Ky 13 3a3HAYEHUM BUIIE, Ha3Ba «aHATITHYHI TPYITyBaHHI» HE
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30BCIM BJaja, ajyke TaKe BU3HAYCHHS pPIBHOIO MIpPOIO CTOCY€ETHCS
TUTIONIOTIYHHUX 1 CTPYKTYPHUX TPYIyBaHb, OCKIIbKH BOHH HECYTh B COOIl
TaKOX IMi3HaBaJibHI, TOOTO aHajxiTHM4YHI (QyHKIiI. Bigein Baamo, Ha Hail
morjisiA, iX  CyTh  BimoOpaxkye Ha3zBa  «(aKTOPHO-PE3yJIbTaTUBHI
TPYIYBaHHS», aUKe IX NPU3HAYCHHS — BHABIATH 3B’SA3KH MK
(akTOpHUMHU 1 pPE3yJIbTATUBHUMU oO3HaKaMud. OCHOBOI TaKOro BHIY
IpyNyBaHb € BUBYCHHS Jii 3MiHH O/IHi€T 00 KITBKOX (PAKTOPHUX O3HAK Ha
3MiHYy pe3yJbTaTUBHOI O3HAKH.

Po3pi3HSIOTH TpymyBaHHS 32 OJJHIE€I0 03HAKOIO — MIPOCTE TPYITyBaHHS
1 TpymyBaHHsI 3a ABOMa 1 Oijibllie O3HaAKaMH — KOMOiHAIllifHEe IPpyIyBaHHSL.
[Ipu xomOiHawifiHOMY TpyIyBaHHI I'pYyNH, BUIUICHI 32 OJHIEI0 O3HAKOIO
(Hampukiaza, 3a BUPOOHUYMM HAOpsSMOM), PO30MBAIOTh HA MIATPYIH 3a
JPyror O3HAaKOI (Hampukial, 3a PIBHEM MNPOMYKTHBHOCTI IIpalli).
Kowmb6inariitae rpymyBaHHS Ma€ OUTBII MUPOKI aHATITUYHI MOXKIUBOCTI,
HDK TIpOCTe, MWOr0 BHKOPUCTOBYIOTH TIEPEBAXHO JUISI BUBUCHHS
B3a€MO3B’sI3KIB MK  o3Hakamu. [lopsmox  xomOiHamii  O3HaK
OOTPYHTOBYETHCSI E€KOHOMIYHO 1 MOKe OyTH JIerko 3MiHeHHH (Tmpu
HeoOXiJHOCTi). SIKIm0 TO KOXHIM 3 O03HaK € MiJCyMKOBa TpyIa,
KOMOIHAIIIfHe TPYIyBaHHS MOXKHA «3TOPHYTH» y OyJllb-sIKOMY HAIpsSMi B
npocre.

Haenmemo mpuknax  (cxemy)  KOMOIHAIIfHOTO — TpyIyBaHHSI
CIJIbCHKOTOCIIOAAPCHKUX TANPUEMCTB 32 TPhOMa O3HAKAMU: 32 PO3MIpOM
IUIOI CLTbCHKOTOCIIONAPCHKUX YTifb, SKICTIO Ta piBHEM YAOOpPEHOCTI
IpyHTiB (TadI. 5).

B ocTanHbOMY MiICYMKOBOMY PO3.iii, AKHH 00'€IHYy€ MiANPHUEMCTBA
HE3aJIeKHO Bil  pO3MIpIB  IUIOL[  CIIbCBKOTOCIIOAAPCHKUX  YTilib,
3HAaXOAATHCS JaHi MO MiANPHEMCTBAX, 3rPYNOBAHUX JIMIIEC 3a JBOMa
O3HAaKaMU: 3a SIKICTIO IPYHTIB 1 piBHeM iX ynoOpeHocti. BuOupatoun tpu
MiCYMKOBHX PSIIKM B KOKHOMY DPO3[iJli, 3HAWAEMO TPyNH 3a PO3MipoM
VIO CUTLCHKOTOCHOAAPCHKUX YIiJb 1 pIBHEM yJOOPEHOCTI y KOJIOHKAX,
00'eTHaHNX y BEPTUKAIBHY PYyOpPHKY «BCHOTO», — KOMOIHAIIIO pO3Mipy
yrige 1 ymoOpenocti mmom. Ilpocte rpymyBaHHS 3a PO3MIpOM  TLIOIL
CUTBCBKOTOCIIOZIAPCHKUX  YTibh 3HAXOAMMO IO TOPU3OHTAIBHUX PSIKaxX
«BCHOTO» y Till )K€ BEpTUKAIbHIN pyOpHIl; MPOCTE IPYyIyBaHHS 32 SIKICTIO
IPYHTIB — y Til camiii BepTHKaNbHIN pyOpHIl y i HWKHBOMY pO3JIiTi
(OCTaHHIX YOTHUPHOX PSJKAxX); MPOCTE TPYIMYyBaHHs 32 PiBHEM BHECEHUX
JOOPHB HA OJIMHUIIO TUIOIII — Y OCTAHHBOMY PSIKY TAOJIHUIIL.

Tabauys 5
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Maker Ta0/uni KOMOiHALII{HOTO TPyNyBaHHS 32 TPHOMA 03HAKAMH

I'pymn
MiAPUEMCTB
3a IIJIOIIETO
C.-T. yTijip, ra

igrpymnu
MIIPUEMCTB 3a
SIKICTIO TPYHTY ,
OamiB

[ixrpynu mianpreMcTs 3a KUTBKICTIO BHECEHIX
MiHepaTbHUX T0OpUB Ha | Ta, IT Ait040i
PCYOBHHHU

Ci— Ycworo

10 2,0

C,—
2,0-2,5

Cs—
noHanu 2,5

A, — 110 4600

B, — 10 60
B, - 60-70
B; — monan 70

Ycworo

A, -
4600-5000

B| — 10 60
B, - 60-70
B; —monaz 70

Ycworo

Az —
nonHaa-5000

B, — 10 60
B, - 60-70
B; —nonan 70

VYceworo

Yceworo

B, — mo 60
B, - 60-70
B; — monan 70

Ycworo

VY kiHmi TabmuIi mpaBopyd BHU3Y MAETHCA 3arajbHUH MiACYMOK IO
BCiif CYKYITHOCTI CiTbCHhKOTOCTIOAAPCHKHX MIATIPHEMCTB ().

3a rpymyBaibHI O3HAKM MOXXHA OpaTH CHHTETHYHI Pe3yJbTaTHBHI
MMOKA3HUKK TOCIOAAPChKOI IsIbHOCTI (Hampukiag, coOiBapricte 1 It
MPOAYKIIil, piBeHb PEHTAOCIBHOCTI 1 T. iH.) 1 O3HAKH, SIKI € (haKTopaMu

BHPOOHMIITBA.

Y  nepuiomy

BHUITQJKy TPYyIyBaHHS  HAa3UBAIOTh

pe3yaibTATUBHUM, Y JPYroMy — (PAKTOPHHUM.
I'pynyBaHHsI 3a pe3yJbTaTUBHUMM O3HAKAMM JO3BOJIIKOTH JIOCUTh

Ha/IIHO BUIUINTH BUPOOHHWYI THIM 1 AaTH B CEPEAHBOMY XapaKTCPUCTHKY
iX 0coOMMBOCTSIM. AJle BOHM HE [arOTh MOMKIJIUBOCTI BUIUTUTH BCIO
pi3HOMaHITHICTE (QOpPM 1 TOKa3aTH CTYyMiHb BIUIMBY TOTO YH IHIIOTO
(akTopa Ha pe3yibTaT BUPOOHMUTBA. ['pymyBaHHS 3a (akTopamu Jae-
3MOTY TOKa3aTH Pi3HOMaHITHICTh BHHHUKaIOYMX (OPM 1 CTYIiHb BIUIUBY
TOr0 4YM 1HIIOTO (pakTopa Ha Pe3yJIbTATUBHI TOKA3HUKU.

3a nmomomMoror  (aKTOpPHHUX TPYIMyBaHb BCTAHOBIIOIOTHCS 1
BHBYAIOTHCA MPUYUHHO-HACIIIKOBI 3B 3K MK O3HAKaMU OTHOPIIHHUX
SIBUII, BUSBISIFOTHCS (DAKTOPH PO3BHTKY CYKYITHOCTi. 30Kpema, Iie
CTOCY€ThCSI aHATITUYHUX TPYIyBaHb, X0Ua aHATITHYHI (QYHKINI (SK BxKe
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OyJ0 cKa3aHO paHille) MpUTaMaHHI THIOJOTIYHUM 1 CTPYKTYpHUM
TPYITyBaHHSM.

@akTOpHI TpyIMyBaHHS OCHOBaHI HAa BHBYEHHI TOTO, K y MacCOBHX
SIBHIIAX 31 3MIHOIO OJHOro a00 KUIbKOX (PaKTOPHHUX O3HAK 3MIHIOETHCS
pe3yJIbTaTUBHA O3HAKa.

[Ipyu BHBYEHHI COILIATBHO-CKOHOMIYHHMX 3B’SI3KIB 3a JIOIIOMOTOIO
(akTOpHHX TpylyBaHb Tpebda JOTPUMYBATUCH MEBHUX TpaBwil. Ha gymKy
L. TI. CycnoBa, iX MOXHa 3BECTH IO TAKUX.

1.®akTOpHI O3HAaKM CIy’)KaTh OCHOBOIO TPYIyBaHb; 3 METOIO
3pYYHOCTI 1 MOXKJIMBOCTI 3iCTaBICHHS iX 300paxkylOTh, SK TMPaBHIO, Y
BUTJISIAI PIBHUX 3aKPUTUX IHTEPBANiB; YUCIIO iHTEpBaIiB OepyTh BiA 3 110
6-8, BCTaHOBIIOIOTH HOTO LUIAXOM MpOO pi3HUX BapiaHTIB (METOAWYHI
MiAXOOW IIOJO BCTAHOBICHHS YHWCJA TPYN PO3IJSIHYTO B HACTYIMHOMY
naparpadi).

2. Pe3ynbTaTMBHY O03HAaKy [JalOTh Yy BHIVISAI  IHTEHCHBHHX
CTATUCTUYHHMX ITOKAa3HUKIB. J[7s OLIBINOI BH3HAYCHOCTI 1 HAOYHOCTI IIi
O3HAKH YacTO IMiUIATAI0Th AEIKAM MIEPETBOPEHHSM.

3. OcCkinbKM HaWBaXJIMBILIOI IIJCTABOI0 BHBUEHHS 3B’S3KIB 3a
JOTIOMOTOI0  (haKTOPHHUX TPYIyBaHb € TIIOJIOKEHHS NP0 MOKINBICTD
MOTaIIeHHS BIUIMBY 1HITUX NPUYHH, TO MPABHIbHI BHCHOBKH MOXYTh OYTH
3po0JIeHi JUIle Ha TiICTaBl IPYII i MATPYIT JOCUTh BEIIMKOTO 00CSTY.

Jani aBTop BiaMivae, mo (GakTOpHI TPYMyBaHHS JAIOTh MOKIJIUBICTb
pOOUTH BUCHOBKM TNPO HAsIBHICTH 3B’sI3Ky, Npo Horo ¢dopmy (MpsiMHH,
oOepHeHwMit) 1 HaOIMKEHO XapaKTepU3yBaTH TICHOTY 3B'S3KY.

Pesynpratn aHamiTMYHUX TpyNmyBaHb Tpebda 1O MOXKIMBOCTI
OIIHIOBAaTH 3 TOMNIAMY iX icToTHOCTI. lle 3aBmaHHS BUpINIyeThCS 3a
JIOTIOMOTOI0  PO3pPaxyHKIB THX YW IHIOMX MAaTEeMaTHYHUX KPHUTEPIiB.
[TuTanns npo iX 3aCTOCYBaHHS PO3TIISIHYTO JAIi.

B ananmiTuuHiii poOOTI 4acTO BHHHUKAE€ MUTAHHS — SIKUM O3HAaKaM
BiZIaBaTH IepeBary Mpy rpyIyBaHHi: (JaKTOPHUM YU PE3YIbTATUBHAM?

@DaxTOpHI 03HAKK MAIOTh BAXKJIMBIIIE aHANITUYHE 3HAYCHHS, JAF0UH
MOXXJTUBICTh ~ KIJTBKICHO  OIIIHUTH BIUIMB OKpeMHux (akTopiB Ha
JOCTI/DKYyBaHI  sIBUINA. Pe3ynbTaTHMBHI O3HAKH, OCKUIBKH B OCHOBY
TpyIyBaHb NOKJIAJCHO Pe3yabTaT BIUINBY 0aratbox (hakTopis, JO3BOISIOTH
y IEBHUX BHIaJKax «0auMTHW» 3arajbHi THUIOBI PI3HMINI HE3aJIEKHO BiJ
¢dopM, B SKMX BOHU BUCTYNArOTh. Taki TpymyBaHHsI JOCUTHh ¢(PEKTHBHI B
aHaji3l  COLIAJIbHO-€KOHOMIUHUX SIBHI, KOJIM CTaBUThCS Ha METI
MPUHIUIIOBA PO3BiTyBajbHA OI[iHKA 3B’SI3Ky pIi3HUX (AaKTOpiB, SKi
HABOJATBHCA Yy MPUCYIKY TaONWIli, 3 TPyHyBaJIbHOIO PE3yJIbTATHBHOIO
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03HAKOIO.

Ha xanp, neil BuJ CTaTUCTUYHUX TIPYIyBaHb 1€ HE 3HAWUIIOB
IIMPOKOTr0 BUKOPUCTAHHS Y aHAIITUYHIA POOOTI HAYKOBIIIB 1 MPAKTHYHHX
MPALBHUKIB y rajry3i €KOHOMIKH.

[Ipu craTHCTHYHOMY TPYITyBaHHI BEJIMKE IMi3HABAIBHE 3HAYCHHS Ma€
noeqHaHHs (akTOpHUX 1 pe3yNbTaTHBHUX O3HAaK. Y TakoMy pasi
OyayloTbcs  KOMOIHAIHI ~ TpymyBaHHS 32  (GOPMOIO  (aKTOPHO-
pe3yiabTaTUBHUX a0 pe3yibTaTUBHO-PakTopHuX. TobOTo, omHa 3
IpynyBaibHUX O3HAK € (DaKTOpHOIO, Apyra — pe3yibTaTHBHOIO. Buobip
cXeMH  «(paKTOpPHO-pe3yJbTaTUBHA» YU  «PE3YyJIbTaTUBHO-(PAKTOPHA»
3aJIe)KHUTh BiJl METH JTOCIIPKEHHS, 3HAHHS TPUPOJN €KOHOMIYHUX SIBUII 1
JIOCKOHAJIOTO BOJIOIHHS METOJIMKOIO CTATHCTHYHUX TPYITyBaHb.

§ 3.3. MeTo10J10Tist CTATHCTHYHHUX I'PYNYBaHb

HaykoBoMy CTaTHCTHYHOMY TpPYyIyBaHHIO IIepely€e TEOPETHKO-
CKOHOMIYHHHM aHaji3 JOCI/DKYBAaHOIO sBHINA. 1 pa3oM 3 THM
BUKOPHCTaHHS Cy4YaCHHX CTATUCTUYHHX METOMIB JIO3BOJISE KiJIBKICHO
OLIHUTH CTYIiHb OJHOPIHOCTI BHUIAIICHWUX TPYI, 3AIMCHUTH BiAOIp
ICTOTHHX TPYMyBaJbHUX O3HAK, YJOCKOHATIOBATH METOJUKY BU3HAUCHHS
BEJINYMHU 1HTEPBAJIiB IPYITyBaHb.

['pymyBaHHST CTaTUCTUYHOI CYKYNHOCTI TOYMHAIOTH 3 BHOOpY
rpynyBaJbHUX O3HaK. AJyie mpoueaypi BiIOOpY O3HaK MEpeaye TOCUTh
BaXJIMBUM eTam JOCHiJHUIBKOI poOOTH, MOB'SI3aHMK 13 3 SICyBaHHIM
TEHJACHLUIN pPO3BUTKY SIBUIIA, CHEUU(IKK PO3BUTKY JOCHIHKYBaAaHHX
00’€eKTiB Ta iH.

Bin BuGopy rpymnyBanbHOI O3HAKH 3aJ€KHUTh PO3B’SI3aHHS MHUTAHHS
npo YTBOpeHHA rpyn. ['pymyBanHsS 3a aTpUOYTHBHOIO O3HAKOIO
OOMEeXy€eThCS KIUTBKICTIO 3HAa4eHb O3HAaKW. Hampukiax, mOromiB’s
CIIOPTUBHUX KOHEW MO)KHA TOUINTH JIMIIE Ha TaKy KUIBKICTh TPYI 3a
TTOPOJTHUM CKJIAZIOM, CKUTBKH (DAKTHIHO € TAKUX ITOPiJ.

[Ticns BimOOpy rpyIyBasIbHOT O3HAKHM ITOCTAE MATAHHS MPO KUTBKICTH
rpym, Ha ki OyJe po3mojiiieHa TOCHiKyBaHa CYKYITHICTh, 1 TIPO MeXi
rpyn. Po3s’si3aHHS JAaHOTO NMHTaHHS 3aJIEKHTH BiJl KOHKPETHHUX YMOB i
3aBJIaHb.

Ha upomMy erami BCTaHOBIIOIOTH BEIMYMHY 1 TPaHHIl KOXKHOTO
iHTepBasty. OCKIIBKH XapakTep peajbHO ICHYIOUMX CYKYMHOCTEH Ta iX
PO3MOJIiN JJOCUTh Pi3HOMAHITHI, TO iICHYOTh Pi3HI METOJUYHI MiAXOAU Y
BUPILLICHHI MUTAaHHS PO KUIBKICTh IPyIl. 3aralbHUM OPUHIMIIOM, 3 SKOTO
Tpeda BUXOAWTH, € XapaKTep MaTepially Ta YUCEIbHICTh JOCIiIKYBaHOI
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CYKYITHOCTi. XapakTepHi OCOOJHMBOCTI PO3MOALTY HE BHUSBISIOTHCS, SKIIO
MIPU HEBEJNHKIN CYKYITHOCTI OJWHUIh CIIOCTEPEKEHHS B3STH Beluke abo
Iy)Ke Maje 4uciao Tpym. Jlo 1poro muTaHHS ICHYIOTH Pi3HI IiIXOJIH.
Posriaaemo ix.

I'pymyBanmpHa oO3HAKa MOXKE€ 3MIHIOBATHUCS JHUCKPETHO, TOOTO
nepepBHO 1 Oe3nepepBHO. SIKIIO MIHIMBICTH O3HAKHM MAa€ JUCKPETHUH
XapaxkTep, YUCIO TPyIN BapiallilHOrO psIy, SIK NPaBWIIO, BH3HAYAETHCS
YUCIIOM IIMX JUCKPETHHX 3HaueHb (Koo iXx Hebararo). Hampuknan,
TpyNyBaHHS MiANPHEMCTB 3a HAsBHICTIO BUPOOHMYMX Opurax — 1,2,3 1 T.
.

[Tpu MiHIMBOCTI 03HAKK OE3MEPEPBHOIO XapaKTepy 3BEPTAOTh yBary
Ha PamXHUPOBAHUH pPsAf. SIKIIO 3pOCTaHHsS PiBHIB TPYMyBajbHOI O3HAKH
BinOyBaeThCsl 3 IUIAaBHUMHU IEPEXOJaMH, INepeBara BiIAaeThCsl PiBHUM
iHTepBasiam. VY pa3i cTpuOKONMOMIOHMX 3MiH TPYIyBalbHOI O3HAKH
OyIyloTh TPYIIH 3 HePiBHUMM iHTepBajJaMu. ['paHuIll y TaKMX BHIAIKaxX
BCTAHOBJIIOIOT, SIK IIPABHJIO, B TOYKAX Pi3KHX MEPEXOIiB.

TakuM guHOM, y TIpoIieci TPYITyBaHHS 3a KUTbKICHOIO O3HAKOIO IS
00OMeXeHHSI OKPEMHX TPYIT yTBOPIOIOTH PiBHI a00 HEPiBHI IHTEPBAIIH.

[IutanHs BHW3HAYEHHS KUIBKOCTI TPYym B YMOBaxX IOPIBHSHO
MOCTYIMOBHUX 3MiH TPYITyBalbHOT O3HAKH (Y PAHIKUPOBAHOMY DSIY) MOXKE
BUPILITYBaTUCS 3 PI3HUX METOJUYHUX MiIXOJIIB.

Opi€eHTOBHO YHMCIIO iHTEpBaiB (IpyI) MOKHA BU3HAUUTH IILISIXOM
N00yBaHHsI KBaJpaTHOTO KOpEHS 3 00CATY AOCIHIIKYyBaHOI CYKYITHOCTI.
[Tpu upoMy YKCIIO iHTEPBAJIB HE IOBUHHO OyTH MEHIIUM 5 1 OinbmM 20.
Tak. mpu uucenbHOCTI BUOiIpkM S50 OJMHMIL CIIOCTEPEKEHHS YHUCIIO
iHTEepBaJIiB HOPiBHIOE 7 ( V50 ).

SIKIO  CyKYNHICTh HEBEIMKa 3a O00CATOM, IHTEpBAJIBHUN DS
OyIyrOTh TaKMM YHHOM, 00 Y KpaifHi Tpynu (NEpIry i TPETIO0) MOTPAITHIO
1o 25 % opuHULb CyKYyIIHOCTI, a B cepeqio — 50 %. Y npoMy BUMAnKy
TPpYIyBaHHA CKJIQIa€ThCsl 3 TPbOX HEPIBHHUX iHTepBamiB. Hampukmnan,
CYKYITHICTb 3 28 HIANPUEMCTB MaTHUME po3noait: I rpyna — 7 oaunuus, 11
— 14, III — 7 oguHULb.

Busnauenns uucna rpym, 3anpornonoBane CTeppKeccoM, MOJArae y
po3paxyHKy Gopmysu: T =1+3322187 e M gycno rpyn (iHTepBamiB);
7 — YUCEJbHICTh CYKYIHOCTi. 3aCTOCOBYIOUH 110 GopMyIly, OyaeMo MaTH
cykynHocTi po3mipom 10-100 ogununis 4-7 rpym: 100-1000 onuaune — 7-
10; 1000-10000 — 12-14 rpyn. Sk Gaunmo, BiZHOCHE 3POCTaHHS YHCIA
rpyn i3 - 301bIIECHHSIM CYKYHNHOCTI BiZOYBa€ThCSl IOCUTh IHTEHCHBHO B
iarepBani 10-100 omuuue 1 ymoBimbHIOETHCS B iHTepBam 100-1000
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onMHUIL. Maiike 30BCIM BIiJICYyTHE Take 3pocTaHHs y iHTepBam 1000-
10000 ogwHATIE CYKYTTHOCTI.

[ToTpiOHO  BiAMITHTH, IO MAXiA JOCHTH  (GoOpManbHUH 1
HeOe3IeuHnii, IKUil 3BUILHIOC BiJl MOXKIMBOCTI €KOHOMIYHOTO MMCIICHHS.
AJpKe TIABOIUTH YMOBHO KOXXHHIM CBOEPIAHHMNA SMITIPUYHHEA PO3IOMLI ITi ]
€JIMHUN THIT 0€3 BpaxyBaHHS OCOOJIMBOCTEH KOHKPETHHX CYKYITHOCTEH He
MOJKHA.

Cnig Bu3HaTH HaviBnamimumu pekomenpgamii B. Il. JleBuHchbkoro,
SIKUM TPOTOHYE CBOEPiAHI HOPMAaTHBH YHCJIA I1HTEPBaiB, 3yMOBICHI
oOcsiramMu JIOCIIKYyBaHOI CyKyMmHOCTI (Tadi. 6).

Tabnuys 6
PexoMeH10BaHe YHCJI0 TPYII VIS Pi3HOI KiJIbKOCTI cocTepe:KeHb
KiJIbKiCTh OJIMHHIB CHOCTEPSIKCHB PekomeH 10BaHe YMCIIO0 iHTepBATIB (TPyI)
10 40 3-5
40-60 6-8
60-100 8-10
100-200 10-12
200-500 12-17

SIKIO 9MCIIO OMMHUIL CHOCTEpekKeHHS HamiuyeTbes mo 40, gmcio
iHTepBaniB craHoBuTHME 3 abo 5. Posmomin cykymHOCTi Ha 4 Tpymu
HeOakaHWH, a/pke B TaKOMYy BHIAJIKy BTPAvYaeThCsl CEpEJHS Tpyra
(iHTepBa).

[lepeBara pexomengamii B. II. JleBuHCBKOrO y TmMOpIBHSHHI 3
pexomMenpaniero Crepkecca y TOMy, II0 BOHA HE TaK KOPCTKO MOB’S3Y€
YHCIIO TPYM 3 YUCENBHICTIO OJUHHIb CIIOCTEPEKEHHS. A B TakoMy pasi
JOCHITHUKOBI HAJA€ThCS MOMKJIMBICTH TEBHOrO BHOOpY 4YHMCIA TPyl
3aJIe)KHO BiJI XapakTepy CYKYIHOCTI. B EKOHOMIYHMX JIOCIIJKCHHSIX
HaiiOlnpm  mommpenuidt  obcar cykynHocti  100-500 opumHumpe. 3a
dbopmynoto  Crepmkecca uyucio Tpyn jgopiBHIoBatume 7-10, 3a
pexomennariero B. I1. Jleuncwrroro — Big 10 mo 17 rpym.

Cain mam’ataTy, MO KUIbKICTh 0OpaHuX 1HTEPBaIiB (TPYI) 3aJIEKHUTh
BiJl KOJMBHOCTI TPYMyBAJIbHOI O3HAKHW: UMM BOHO OUTbIIE, TUM OijbIIe
Tpeba yTBOproBatH Tpym. Tpeba Takok Hamaratucs, mo0 BUAUIEHI TPYIH
Oyl JOCTaTHBO 3alOBHEHI OJMHMILIMH CIIOCTepekeHHS. HasBHICTH
He3anoBHEHWX [HTepBaniB a00 TOTpAIUIIHHS B HHUX JIMIIE OKPEMHX
OJMHUIIb CYKYIHOCTI — pe3yJIbTaT TOro, IO HEBJAJIO OOpaHO IHTEPBAJIH,
KUIBKICTh 1X B35Ta, WMOBIPHO, 3aiiBa. HasBHICTP MaJOHAIIOBHEHUX
iHTepBaIiB (TPyI) Mae MpaBo Ha iCHYBaHHS JIMINE 10 Kpasx rpyIyBaHHS,
JIe KOHIIEHTPYIOTHCS XapaKTEPUCTHKH SIK TEpEIOBUX, TaK 1 BijCTaroumx
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MMOKa3HUKIB 3a PO3MIpPOM BITHOCHO cepeaHboro piBHA. OcoOmmBo 11e
CTOCY€EThCS CTPYKTYPHHX TpymyBaHb. KiJbKICTB Ipyn TyT HEe NMOBHHHA
OyTH JOCHTH BEIHMKOIO UM JOCHTh MAJOI0. Y TEPLIOMY BHIAJKY € PU3UK
3aryOuTUCs y ApIOHMISIX, y APYroMy — HE BHUSBHUTHU [IOCHTH BasKJIMBI
BJIACTHBOCTI  JOCTIKYBaHOI  CyKymHOCTi. OnTUMalbHa  KiJIbKICTh
IHTEpBAJIIB JI03BOJISIE BUKPUTH BCl ICTOTHI OCOOJMBOCTI JIOCIIJIKYBaHOI
CYKYITHOCTI.

OTxe, SIKIIO BHPIIIEHO MUTAaHHS MPO BHU3HAYEHHS YMCIA TPYIM, Ha
ke Oy/Ae TMOoniJIeHa CyKYIHICTh, BHXIiJHI BapiaHTH pPO3TAIOBYIOTH Yy
PaHKUPOBAHUN psifl 3a TPYMyBaJIbHOIO O3HAKOI. B ymMoBax BigCyTHOCTI
YCKJIQJHIOIOYUX 00CTaBHH, TOOTO HAsSBHOCTI MOPIBHO MOCTYNOBUX 3MiH
(akTOpHOT O3HAKW, HAUMNPOCTIIMM CIIOCOOOM BH3HAYEHHS BEIMYUHH
iHTEepBaly IIpU NOOYAOBI PIBHOBEIUKHUX 1HTEpBaJIiB Oy1e BiAHOIICHHS:

l'= xmax 7xmm s
n

JIe [ — BEIIUYHMHA THTEPBANY; Xpax 1 Xpin — BUITIOBITHO MaKCUMaJIbHA 1
MiHiMallbHa BapiaHTH; 71 — 3a/1aHe YUCIIO TPpyIl (IHTEpBaiB).

VY Bumazkax, KOJM HEBEJHKa YaCTHHA CYKYITHOCTI 3HAUHO BiajgaieHa
3a PO3MIpOM TPYITyBAIBHOT 03HAKHU BiJI CYKYITHOCTI OCHOBHOTO MAacHBY, 3a
Xmax TPUHMAETHCSI MAKCHMalIbHA BapiaHTa OCHOBHOTO MACHBY.

IcHyrOTH pexoMeHmalii 00 BCTAHOBICHHS BEIWYHMHH IHTEPBAITY
TPYIyBaHb 3 JESIKMMHU IOMpaBKaMu 10 Tonepeansoi Gopmymu. ¥V mpomy

i — xmax - xmm +1
BHITQJKY (popMysia HaOyBa€e BUTIISIY: n

VY Bumaakax, KOJM MaKCHUMajbHE 1 MiHIMagbHEe 3HAYEHHS Y
PAHKUPOBAHOMY DALy TIPyNyBaJbHUX O3HAK 3HAYHO BiAPIZHAETHCS Bif
PEIITH TOKa3HUKIB, 38 Xy NPUAMAETHCS CYMIKHE HACTYIHE 3HAUYCHHS
O3HAKH Xpyax+1, & 32 Xpmin CYMDKHE TIOTIEpETHE 11 3HAUCHHS X iy 1 -

VY psai BUNajKiB BUXiJHA BEMYMHA IHTEPBAILY TPYIyBaHb 33/1a€ThCS

xmax — xmm
JOCIITHUKOM, & YHCJIO TPYN y TAKOMY pasi € MOXiAHUM, TOOTO: !

SIkmo po3paxoBaHa BEJMYMHA PIBHOTO IHTEpBaly CTAHOBUTb
npoOoBe 4YMCIO, HOro 3a0KpyINIIOIOTH 0 LIJIOro, LUM CaMHUM
PO3IIMPIOIOYM T'PAHULI, SKMMU OXOIUIIOE IHTEpBAI PO3Maxy KOJIUBHOCTI
3HAa4YeHb IPYIYBaJIbHOT O3HAKH.

Maroun BCTaHOBIJIEHE YHCIIO IHTEPBANIB 1 BEIWYHHY IHTEPBAIY,

BH3HAUAIOTh TPaHUIl iHTepBamiB (rpyn). Tak, HIKHS TPaHUIIS MEPIIOTO
iHTepBaNly (%) BCTAHOBIIOETHCS 32 MIHIMAIBHOIO BapiaHTOK  (Xpin)-
Bepxus rpanuus 1poro iHTepBany (*2) JOPIBHIOBATUME (Xpin+;). HMKHA

=n
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TPaHUI JPYroro IHTEpBaNy BiAMOBiAae (YyMOBHO) BEpXHIH TpaHUIl
nepmoro iHtepBany (*:), a BepXHs TpaHuUlld Apyroro iHrepsamry (™)
nopiBuroBatuMe (% *7) i T. . IIpu BCTAHOBJEHHI I'PaHWIb IHTEPBANIB
(rpyn) HeoOXimHO mam'sTaTH, IO BEPXHS TPaHHUI 3aBXAW MEHIIA Bij
HW)KHBOI TpaHMIl HACTYNHOTO IHTEpBAJIy HA MLiHY MOIUIKH, TOOTO
OJMHHMLIIO BUMIpY.

Ilpuxnao. Jlani nmpo cepelHbOJICHHY 3apIuiaTy 57 MiANpUEMCTB 3TPYIyBaTH,
YTBOPHBIIH TPYTIHN 3 PIBHUMHU 1HTEPBATaMH.

Ha nmepmromy erami BH3HAa4YalOTh KUIBKICTB  IHTEpBaNiB. 3rimgHO 3
BHIIE3a3HAYCHUM, JIJISi CYKYITHOCTI OJIMHUIL criocTepekeHHs: 40-60 pekomMeH10BaHa
KiTBbKICTh IHTEpBaNiB JaopiBHIOE 6-8. Bubmpaemo umcno iHTepBamiB 7, TOOTO
MOJIJIMMO CYKYIHICTB Ha 7 TPYII 32 po3MipaMH MOKa3HHUKIB 3apIUIaTH.

Buxigni mani: 29,3; 31,0; 21,5; 21,4; 28,3; 35,7; 37,6; 19,8; 23,8; 21,6; 32,8;
27,6, 42,7;27,2; 32,3; 30,1; 30,2; 25,8; 24,6; 25,4; 29,8; 28,4; 21,7; 27,5; 23,8;37,4;
26,7; 16,5; 29,0; 21,1; 36,2; 29,6; 21,1; 26,3; 21,5; 27,5;29.5; 24,3; 21,3; 30,4; 30,4,
39,5; 25,8; 26,6; 24,4; 32,3; 26,6;25,9; 32,8; 29,3; 32,3; 25,3; 32,6; 21,5; 23,3; 27,1;
29,6.

Po3micTuBIIM BapiaHTH B pamXHpOBaHWH psa, maemo: 16,5; 19,3; 19.8; ..
37,6; 39,5; 42.7.

Kpok iHTepBay JOpiBHIOBATHME!

Xpax ~ X 42,7165 N

7
3a0KpyriMBIIM /10 WLIMX BapiaHTH, PO3PaxyeMO HIDKHI 1 BEpPXHI TpaHMLI
inTepBaniB: 1 — 16+4 — 20 (todTo 16-20); I — 20+4 (To6TO 20-24) TOTIIO.

Bynyemo wMakeT TaOmMIi TpyMOBAaHOTO PO3IMOIUTY 4YacTOT pe3yJbTaTiB
criocrepexeHHs (Tadi. 7).

4

i=

n

iipm

Tabauys 7
I'pynyBaHHs nmiinpueMcTB 3a piBHEM JE€HHOI 3apPIIATH
I'pynu mianpueMcTB 3a piBHEM 3apILIaTH, KimpkicTs migmpremMcTB
IpH.
I- 1020 3
11-20-24 11
111 - 24-28 17
IV -28-32 14
V -32-36 7
VI - 36-40 4
VII —nionazn 40 1
Beboro 57

Hapenenwii y Tabuumi psa map 4mcer CKIaae eMIIPHIHUA PO3MOALT YacTOT
;- 33 3HAYCHHSMH X;.
CyMa 4acToT JIOpiBHIOE 00CATY BUOIPKOBOI CYKYITHOCTI
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(Z”' = n=>57).

Sx  yxe Oymo 3a3HA4YeHO paHimle, 3aCTOCYBAHHA METOXY
CTAaTHCTUYHHUX TPYIMYBaHb y JOCTIDKEHHI COIialbHO-€KOHOMIUYHUX SBHUII]
(Tak camo SIK 1 IHIIMX BH[IB SIBHIN) [MOBHHHO I'PYHTYBaTHCS Ha 3HAHHI
TEOPETUYHUX IMOJIOKEHb 1 X BUMOr. YucTo eMIipuYHUN Miaxix 10
y3araJbHEHHsI MaTepiajiB CIIOCTEPEKEHHS MOXKE HMPU3BECTH IO TOTO, IO
naHi, 310paHi 32 HAYKOBHMH MPUHIMIIAMH 1 PETEIBHO TIepeBipeHi, MOXKYTh
BUSIBUTHCSI HETIPUJIATHUMU JUTS TTOTJIMOJICHOTO BHBUEHHSI TOTO YM 1HIIIOTO
SIBUIIIA.

Teopis TpynyBaHb BHMarae ofep:kKaHHs BCEOIYHOI XapaKTEePUCTHKH
JOCIIDKYBAaHOTO siBUIIAa abo Horo TumiB. BuminuTtu i oxapakrepusyBaTh
TUIH MOXKHA JIMIIE 32 YMOB MOIMEPEAHBOTO TEOPETHYHOTO BUCBITICHHS
(akTopiB, TpU NOEAHAHHI CTATUCTUYHHX METONIB Yy3arajbHEHHS 3
TEOPETUYHUMH IOJIOKEHHSIMH HayK, 10 BUBYAIOTH JIaHE SBUIIIE.

OmHMM 3 OCHOBHUX TIOJIOKEGHb TEOpii TPYIMyBaHb BBa)KAETHCS
BHJIIJICHHS 13 BCi€l pi3HOMAHITHOCTI 3B’S3KiB OCHOBHOTO TIPOIIECY, SIKHH
BH3HAYAE BCI 1HII 3MiHU SBUIIA 1 BEJIe 10 AKICHUX TIEPETBOPEHb.

Ha nmactynmHOMy eTami TEOpETHYHOTO OOTPYHTYBaHHS 3 SICOBYIOTH,
SIK1 HOBI SIKICHI 3MiHH BiIOyBaTHMYThCS B XOJi PO3BUTKY JAaHOTO MPOIIECY,
TOOTO, SKi HOBI THIIM JAHOTO SBHUIA 3HAXOMATH CBIM MPOSB 1 sKi
BHSIBJISIIOTBCS iX HAWOLIBII ICTOTHI PUCH.

Buknasnene Buile Ja€ MiJCTaBU CTBEP/PKYBATH, IO MPAKTHUYHOMY
3aCTOCYBAHHIO METOJAY CTATUCTHYHHX TPYIyBaHb IEPEy€e pPETeNbHUM
TEOPETUYHUH aHali3 (aKTOpiB, BUSBICHHS TOJOBHOTO HAMPSIMY PO3BUTKY
JIOCTI/DKYBAHOTO SIBUIA 1 BUJIIJICHHS 13 CKJIQJHOI CYKYITHOCTI OKPEMHX
IpyM OJIUHHMIIb, K1 HAJNEXKATh JI0 PI3HUX THITIB.

Ane TyT cnliJ BiA3HAYMTH, WO MOMEPEJHE TEOPETUYHE BUBUCHHS
JaHUX MPH TPYIYBAaHHIX HE € JOrMOIO 1 HE 03HAYa€, 10 METOA rPyIyBaHb
BiJirpae MeBHy TEXHIYHYy, TOOTO MacuUBHY, posib B aHamisi. Lle 30Bcim He
Tak. BHKOpHCTaHHS CTaTUCTHYHUX TPYIyBaHb Jda€ 3MOTY OJEp)KaTH
KUTbKICHY XapaKTEePHCTUKY CTaHy JOCIIPKYBAaHUX SIBHUIIN, BUSBUTH SIKiCHI
MEPETBOPEHHSA, TIEPEBIPUTH HAYKOBI TIMOTE3W BIJHOCHO HANPIMY
PO3BUTKY SIBHIIA 1 IINM CAMHUM 30araTUTH TEOPil0 MUTaHHS, TOCTABICHOTO
Ha JIOCIIJKESHHS.

SIKIIIO BMBYEHO 3MICT OCHOBHOTO IIPOIECY 1 BCTaHOBICHO THITH
SBUIL, MPUCTYNAIOTh OO 3'ICyBaHHA OCHOBHMX (OpM, B SKHX
3/IIMCHIOETHCS PO3BUTOK THIIB sBHII. BiamoBigHO 10 (OpPM PO3BUTKY
SIBUII[ BiJOMPArOTh HAWOULIBII 1CTOTHI O3HAKH, SIKi JIO3BOJISIFOTH BHIIJIUTH
TPYMH i3 SIKICHO OJTHOPiTHUX OJMHHUIIL CIIOCTepekeHHs. BpaxyBanHs ¢popm
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PO3BUTKY SIBHII[A MA€ BEJIWKE 3HAYCHHS TPH 3aCTOCYBaHHI CTaTHCTHYHUX
rpymnyBaHb. HexTyBaHHS UM METOIUYHHUM HOJOKEHHSIM MOKE ITPHU3BECTH
70 Cy0’€KTHBHHUX BUCHOBKIB 32 pe3yJbTaTaMU I'PYITyBaHb, aJ’Ke B TAKOMY
pasi € HMOBIPHICTb 3MILIyBaHHS SIBUII 1 BAKPUBJICHHS JIMCHUX KIJIbKICHUX
XapakTepucTuk. Hampukian, sKmo 3rpymyBaTH CUIBCBKOTOCHOAAPCHKI
OiITpUeMCTBa 00JNACTI 3a YHCENBHICTIO TIOTOJIB S BEIHKOi pPOraToi
XyJ00M, MOXHa JIHTH BHCHOBKIB, IO 31 3MEHIICHHSM IIOTOJIB’S 3
pPO3paxyHKy Ha OJHE IMiJIPHUEMCTBO TIJBUILYETHCS ©()DEKTHBHICTH
BHPOOHUIITBA, IO CJIiJi BBaXaTH HEOO €KTUBHUM. Takuli Cy0 €KTUBHUUN
BHUCHOBOK TOSICHIOETBCS THM, IO TIPW TPYMyBaHHI HE BpaxoBaHO (OpMH
PO3BUTKY THUIIB MiJNPUEMCTB, OCKUIBKM B TpPYyIy HEUYHCICHHUX 3a
KUTBKICTIO  Xy#0oOM  TiANPUEMCTB NOTPalMid  Taki, IO MaloTh
BHCOKOPO3BUHEHHMH PiBEHb BUPOOHMIITBA B3araji abo creniamti3yloThCs Ha
BUPOOHUIITBI OKPEMHX BHUIIB POCIMHHHIIBKOI TMPOIYKIli, M4l s
IIHOTO BiJIMIOBI/IHI ONTUMAalIbHI YMOBH BUPOOHHIITBA. BinmosigHo 10 hopm
PO3BUTKY THIIIB IIPU TAKOMY TPYIlyBaHHI HOBUHHI BPaXOBYBAaTHCS O3HAKH,
K1 XapaKTepu3yloTh 0e3rnocepeHb0o 1 Po3Mip TBAPUHHUIITBA, 1 XapakTep
BHPOOHUIITBA (MOTO IHTEHCUBHICTh, KOHIICHTPAIIIIO, CTICTIiaTi3aIlito i T.iH.).

TakuM YWMHOM, METOJ CTAaTHCTUYHHX TPYIyBaHb Ja€ 00'€KTHBHI
pe3yabTaTH B aHAJI31 JIMIIE 32 YMOB, KOJIH 3a BUJIIJICHUMH IpyrnamMu Oyie
PO3paxOBaHO KOMIUIEKC HAHOUIBIN ICTOTHHUX CTaTUCTHYHUX IOKA3HUKIB,
0 XapaKTePU3yITh OCHOBHI CTOPOHH 1 B3a€EMO3B’SI3KU JIOCIIKYBaHHUX
sBull. Bindip MOKa3HUKIB 3AIHCHIOIOTH 3 YpaxyBaHHSIM TEOPETHYHHX
MOJIOKEHb OKPEMHX HayK, SIKi PO3KPUBAIOTh SKICHI OCOOJIMBOCTI CYTI
JOCHIKYBAaHHX MPOLECIB, a TAKOXK 3 ypaxyBaHHSIM BHUMOI' CTaTUCTUYHOT
HAYKH, sIKa BUMarae HasBHOCTI TOCTATHbO BEJIMKOI YHCEIBHOCTI OAMHUIID
CIOCTEPEXKEHHSI y Tpylax 1 3acTOoCyBaHHS HaHOUIbII icTOTHOI (dopmu
MOKa3HUKIB. BaXiIMBUM MOMEHTOM Yy NpPaKTHYHOMY BHKOPHCTaHHI
pe3ysbTariB  IpyNyBaHb CIiJI BBaXAaTH TIPOLEC TMEPeBIipKH iX Ha
BiporizHicTb. Lle muTanHs noTpedye AeTanbHOro PO3IIsiAy OKPEMO.

Ha mouarkoBOoMy etami 3/iMCHEHHS CTAaTHCTHYHUX TPYITyBaHb
MEePEeBIPAIOTh «CYMHIBHI» BapiaHTH Ha HAJEXHICTh 1X JI0 PAAY PO3MOJIITY.
I3 1mier0 METOW BHKOPHUCTOBYIOTH 7 -KpuTepid. Tak, mepimr HiK
po3paxyBaTd  BEIMYMHY pPIBHOBEIMKOTO  IHTEpBaly, IONEPEAHBO
OIIHIOIOTHCS KpaiHI BapiaHTH PaH)XMUPOBAHOIO PSIy PpO3MOILIY Ha
HAJICKHICTH 1X JI0 OCTaHHBOTO. KpuTepiem HaJle)KHOCTI CYMHIBHUX BapiaHT
JIO JIOCTI/DKYBAHOI CYKYITHOCTI BHCTYIA€ CTaHAAPTHU30BAHE BIIXHUICHHS
3Ha4YeHb CYMHIBHUX BapiaHT (11, SIK MpaBHiIo, MiHIMaJIbHA i MaKCUMallbHa
i OnM3bKI O HHUX BapiaHTH) BiJ cepeAHboi. Po3mip craHmapTH30BaHOTO
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BiIXWJIEHHS HE TTIOBMHEH MTEPEBUIILyBaTH YHCIIO 3, TOOTO:
r=2"Y<3

JIe 7 — KpUTEepid HaJIeXHOCTI; ' — MaKCHMajbHE 1 MiHIMaJbHE

>

3HAUEHHS TPYIyBaJIbHOI 03HAKHU; °* — cepeTHE KBAIPATUYHE BIAXHMIICHHS.

PosrnsHeMo  po3paxyHOK Ha3BaHOTO KPHUTEPIl0 HA TPUKIALIL
BHOIPKOBOI CYKYITHOCTI TTOKa3HUKIB CEPEIHBOICHHOI 3apIlIaTh, HaBEJICHOI
BHINC, S BU3HAYMMO HAJICKHICTh MakcUMaibHOI (42,7) 1 MiHIMambHOT
(16,5) BapianTu mo 1i€i cykynmHocTi (Tab:m. 8). 3a nanumu pobovoi TadbIuIi
8, obumcaroemMo* 1%+,

2
o5 1590 e (2l 5,39.
Zn, 57 an
Tabauys 8
PospaxyHok 7 - kpuTepiro no BUGIPpKOBiil CyKYIIHOCTI IOKA3HUKIB 1eHHOT
3apmjiaTu
IarepBan | Bapiantm | YactoTa Po3paxyHKoOBI JaHi
(uentp) Hilt x-x | (y-x) (x,—x)n,
Jo 20 18 3 54 -10 100 300
(YMOBHO)
20-24 22 11 242 -6 36 396
24-28 26 17 442 -2 4 68
28-32 30 14 420 2 4 56
32-36 34 7 238 6 36 252
36-40 38 4 152 10 100 400
ITonaz 40 42 1 42 14 196 196
(yMOBHO)
Bceroro - 57 1590 - - 1668
f AT 165228
5,39 539

[lo onepxaHuX pe3yibTaTax PpO3pPaxyHKiB 7 - KpPHUTEPil0 POOMMO
BHCHOBOK, II0 MaKCHMaJlbHa 1 MiHIMallbHA O3HAKU Yy JOCIIi/DKyBaHil
CYKYIHOCTI € THIIOBUMHU AJsl Hei, ajke iX po3Mipu HE NEpeBHUILYIOTH
yucna 3 (-2,13, 2,73<3).

(Ockinmbku  OOYMCIIEHHS CHEHiaTbHUX mapaMeTpiB *i %+ Oyxe
MPEAMETOM PO3TILILY CIEIiaIbHAX TEM, PO3PaxyHOK JaHUX CTATUCTHYHUX
XapaKTEePUCTUK TyT HE KOMEHTYETHCH).
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MOAVYJIb 2

TEMA 4. Y3AT AJIBHIOIOYI CTATUCTUYHI IOKA3ZHUKH

§ 4.1. AGCOTIOTHI MOKA3HUKMH, iX 3HAYEHHS

VY cucremi y3araJbHIOIOUMX CTaTUCTHYHHUX TIOKAa3HUKIB MAalOTh
LIMPOKE 3aCTOCYBaHHsS a0CONIOTHI MOKa3HUKH, aJKe 3a iX JOMOMOTO0
MOKHA OJIepKaTH XapaKTePUCTHKH PI3HUX CTOPiH COLIalnbHO —
€KOHOMIYHUX SIBHII[: YHCEIHHICTh IMPAIliBHUKIB MEBHOI Tay3i, KiUIBKICTh
i IIPUEMCTB, (POH/ 3apOOITHOT IJIATH TOIIO.

AOCOTIOTHUMHU NMOKA3HUKAMM B CTATHCTHUIIl HA3UBAIOTh MIOKA3HUKH,
SIKI BUPAXKArOTh PO3Mip (00cAT, piBeHb) KiTbKICHUX O3HAK JTOCIIHKYBAaHUX
sBuml. Lle He aOcTpakTHi, a iIMEHOBaHI 4YWCHA, SKi BUPAXKAIOTh PO3MipH
CYCHUIbHUX SIBUII Y IEBHUX OJIMHUIISIX BUMIpY.

CratucTika posmisijae IHIUBIAyalbHI 1 3araibHi  (cymapHi)
aOCONIOTHI ~ TOKa3HUKW.  IHaMBiTyaJbHi  aOCONIOTHI  TOKa3HUKH
BiJOOpaXatoTh PO3MIPH KIJTBKICHHX OKPEMHX OJWHUIIb JOCIIIKYBaHOT
CYKYIHOCTIi, iX OAEpKYIOTh Yy TPOILECi CTATUCTUYHOTO CIIOCTECPEIKCHHS
(Hampuknaa,  TOCIBHA — TUIOMA  CUTBCHIOCHMIANPHEMCTBA,  00CST
BUPOOHUITBA BaJIOBOL NPOIYKIIiT KOHKPETHUM MIPUBATHUM
MiAMPUEMCTBOM TOLIIO).

3aranbHi aOCONMIOTHI TTOKa3HUKU XapaKTEPU3YIOTh PO3MIp KUIbKiCHOT
03HAKH AesK01 (eBHOT) CyKyIHOCTI OAMHUIb (HAIPUKJIIAJ, MOCIBHI MJIOMI
JepKaBHUX arpapHUX MiJIPUEMCTB pailloHy IOTOJIB’Sl BEIMKOi poraroi
XyZoOHu y TpHUBaTHOMY CeKTopi paiioHy 1 T.iH.). CymapHi aOcCOJIOTHI
TIOKa3HUKH OJIEPKYIOTh, SIK TPABUIIO, IIUIIXOM JI0JaBaHHS 1HIMBITyaTbHUX
a0COJIFOTHUX ITOKA3HHUKIB; 1HKOIU 1X OOYMCIIOIOTH IUIIXOM MHOKEHH:s. B
OKpeMHUX BHUMAJKax AaOCONIOTHI IOKA3HUKH OJEPXKYIOTh MUIIXOM
BIMOBIAHUX pO3paxyHKiB. Tak, y MpOMDKKaxX MK MEPErrncoM HaceJIeHHS
YHUCENBHICTh HOTO Ha TMEBHY /IaTy BU3HAYAIOTh IIIIXOM PO3PAXYHKIB.

3aranbHi  a0CONIOTHI BEJIMYMHHM MalOTh BEIHKE Ii3HABaJIbHE
3HA4YCHHS 1 3HAXO/ATh IIUPOKE BUKOPUCTAHHS B YMPaBIIHHI HApOIHUM
rocrosapcTBOM KpaiHu. 30KpeMa, Ii¢ aOCOJIIOTHI IOKa3HUKH PO
YHCENBHICTh TPYAOBUX PECypCiB, BHPOOHMYI IOTYKHOCTi, PO3MipH
MOCIBHUX TUIOI TOIIIO.

Sk Oyno 3a3HavyeHO BHIlE, AOCOIIOTHI TMOKA3HUKH — 1€ 3aBXKIU
iMEHOBaHi yucia. Y poni iX BUMIPHHUKIB Y CTaTUCTHLI 3aCTOCOBYIOTHCS
pi3HOMaHITHI OJWHMII BHUMIpY: HATypalbHi, YMOBHO — HaTypalbHi,
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BapTICHI 1 TPYIOBI.

OpuHAI BUMIPY, SKi 3aCTOCOBYIOTHCS IS BH3HAYEHHS KiJTBKOCTI
OKPEMHUX BHJIIB MaTepiaJbHUX Ojiar y iX HaTypaJbHOMY BHpa3si, TOOTO sIK
MIEeBHUX CIIOKMBHUX BapTOCTEH, HA3WBAIOTh HATypajbHMMH. OcTaHHI
IIMPOKO 3aCTOCOBYIOTHCS IMPH BHU3HAYCHHI PO3MIPIB BUPOOHMITBA 1
CMOKMBaHHS PI3HMX BHJIB NpOAyKTiB. OTKe, HATypaibHI MOKAa3HUKH
BiJOOPaXYIOTh PO3MIPH THUX UM IHIIMX SBUNL y (Pi3MUHUX MipaX, TOOTO
Mipax MacH (TOHHaX, IIEHTHepax, KilorpaMax), TOBXKHHH 1 1jom (MeTpax,
rekrapax), 00’emy (kybomerpax).

s BuMiproBaHHS 00’€MIB OJHOPIIHUX, aj¢ HEOIHAKOBHX SIBHUII]
BUKOPUCTOBYIOTb YMOBHO-HATYPaJIbHi OJMHULII BUMIpY (HampuKiaj,
YMOBHE IIOTOJIiB’SI TBApWUH, YMOBHI €TAJIOHHI TPAaKTOPH, YMOBHI I'€KTapH
TOIIIO).

3a OIMHUILIO BUMIPY JUIsI YMOBHO-HATypaJIbHUX MOKa3HUKIB OEpyTh,
SIK TIPaBWIIO, OYIb-sIKy (hi3MUHY OJWHUINIO, HAJUICHY B MEBHUX PO3Mipax
BJIACTUBICTIO, XapaKTEPHOIO JUI MPOIYKIii KOHKPETHOTO BHAYy. Tak, mpu
pO3paxyHKax MOTpeOr y KOpMax 3aCTOCOBYIOTh KO€(IIi€eHTH TepepaxyHKy
Xyno0W B yMOBHI TOJIOBH: Ui KOpiB 1 I OyraiB-TuligHUKIB — 1
MOJIOTHSIKA BEJINKOI poraroi xymoou — 0,6; ceuneit — 0,3; oBerp 1 ki3 — 0,1;
koueit — 1,0; orumi — 0,02.

YMOBHO-HaTypajbHi OJIMHHIII BUMIPY JAIOTh 3MOTY MPHUBECTH TMEBHI
PI3HOBUIHOCTI SIBHIIl JIO IOPIBHSHHOTO BHJy 1 THM BHU3HAYWTH IX
3arajbHUH 00CST Yy HATypalbHOMY BHpa3i.

Jis BimoOpaskeHHST pO3MIPIB JISIKUX OKPEMHX CKJIaJIHUX SIBHUII]
3aCTOCOBYIOTh KOMOiHOBaHI oxuHUIi BuMipy. Tak, IJIsi BH3HAuUCHHS
00CSTiB TPaHCHOPTHUX POOIT aBTOMOOUIFHOIO MapKy BUKOHAaHY pPOOOTY
BUMIPIOIOTH Y TOHHO-KiomeTpax (l T.-KM JOpiBHIOE MepeBe3eHHIO | T
BaHTaXy Ha BiZIcTaHb | KM).

[Ipu BuM3Ha4YeHHI 3aTpaT poOOYOro yacy Ha BHUPOOHUUTBI IEBHOTO
BUJY MPOIYKILIi 3aCTOCOBYIOTh KOMOIHOBaHY OJMHHIIIO BUMIpPY (JIFOJUHO-
roguny). Jlns 3a0e3nedyeHHs MacoBOCTI JaHWX JOCHIDKEHHS INIISTXOM
MiJICYMOBYBAaHHS KITBKOCTI IIAMPHEMCTB 3a KiJbKa POKIB OJEPXKYIOTh
OJVHUIIl CIIOCTEPEXKEHHS B KOMOIHOBaHMX OJMHHMILIX BUMIpY —
MIIPUEMCTBO-POKH.

IMopsn i3 3a3HaYSHUMH BUINE BUIAMH OJUHUIb BUMIpY B CTATUCTHUIII
JOCUTH NIMPOKO BUKOPHCTOBYIOTH TPYAOBI 1 BAPTICHI BUMIPHHUKH.

Jlo Tpy/mOBHX BUMIpHHUKIB HajeXaTb KOMOIHOBaHI OJAMHUII BUMIPY:
JIFOJTUHO-TOIMHA, JIFOJUHO-/ICHb, JIIOJUHO-PIK. AOCOJIIOTHI MOKA3HUKU B
3a3HaYCHUX OJMHUIIIX BUMIPY 3aCTOCOBYIOTH TPM BH3HAUCHHI 0OCSATIB
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TPYIOBHX PECYpCiB, PO3paxyHKy TOKAa3HUKIB IPOTYKTUBHOCTI TIpalli,
3aTpar mparli Ha pi3Hy MPOAYKIIIO YX TIOCITYTH TOIIIO.

3a BapTICHUI BUMIPHUK MPUHMAIOTh T'POIIOBI OJMHHUII BUMIPY —
IPYBHI, 10JapH, PpaHKH Ta iH. Y IPOIIOBOMY BHpa3i BU3HAYAIOTh BapTICTh
BUPOOJICHOT 1 peasli3oBaHOl MpoAayKii (3a Bcima ii BuiIamMu) B
MiANPUEMCTBI, BapTicTh (OHIIB, PO3MIpH JJOXOMIB TOmO. AOCOIIOTHI
MOKAa3HUKH y BapTICHOMY BHUMIpi JIO3BOJISIIOTH BH3HAYMTH 3aralbHi
pO3Mipu 0araTbOX HapOJHOTOCIOAAPCHKUX EKOHOMIYHHMX MOKa3HHKIB
(Hampukiaa, HaIlOHAJIBHHMMA JI0XO0J, OOCAT BUPOOJEHOI 1 peasi3oBaHOT
MPOAYKIUil B KpaiHi i T. iH.).

Crin 3a3Ha4yuTH, O aOCOJIOTHI MOKA3HUKM 1HKOJIM HAaBOISTHCS B
YKPYIHEHUX BUMipHHUKax. Tak, JaHi mpo oOcAr mpoayKUil MOXYTh OyTH
HaBeJIeH] y THCSAYax, MiJIbHOHAxX a0o Minbapaax rpuBeHb. [loscHIOETbCS 1ie
THAM, IO YKPYITHEHI BUMIPHUKH JAlOTh TOYHIIIE YSBJICHHS MPO pO3MipH
JOCIIKYBaHUX SBHIIL.

§ 4.2. BinnocHi noka3Huku, ix Buau i popmu

JlocniKkyroun €KOHOMIYUHI SIBUIIA YW MPOIIECHU, CTATUCTHKA HE
OOMEXYEThCSI PO3PAXyHKOM TUIbKM aOCOJIFOTHUX TIOKAa3HUKIB, sKy O
BEJIMKY POJIb BOHHU HE BiZIrpaBajy B aHaJi3i. AJKe )KOIHE SIBUILE HE MOXKE
OyTH 3pO3yMUIMM, SKIIO HOTO pO3TJsiIaTH IM03a 3B'SI3KOM 3 1HIIUMH
SIBUIAMH. [3 Li€f0 MeTOI0 abCOIIOTHUM MOKAa3HUKAM AAl0Th TOPIBHSIBHY
OIIHKY 3a JIOTIOMOTOK BiTHOCHMX MOKa3HWKIiB. ToOTO ocTaHHI €
pe3yabTaTOM 3iCTaBICHHSA aOCOIIOTHUX MOKA3HMKIB. 3HAUYEHHS BIJTHOCHHUX
MOKAa3HUKIB [UId aHaji3y MJOCUTh BEJIMKE, a/pkKe 3a iX JOMNOMOTOI0
MOPIBHIOIOTh XaPaKTEPUCTUKU OKPEMHUX OJUHHULL I'PYN 1 CYKYNHOCTEH Y
LIJIOMy, BHUBYAIOTh CTPYKTYPY SBHUII Ta 3aKOHOMIPHOCTI iX PO3BHUTKY,
aHANI3YIOTh BHUKOHAHHA IUIAHY, BHMIPIOIOTb TEMIIH PO3BUTKY 1
IHTEHCHBHICTD MOMIUPEHHS CYCIITFHUX SBUIII.

3a (GopMOIO BIAHOCHHUI IOKAa3HUK SBJSE COOOI0 Jpi0, YMCEILHUKOM
SKOTO € BEIUYMHA, KOTPY IMOPIBHIOIOTh (B OKpPEMHUX BHIQJKax il
HA3UBAIOTh MOTOYHOI0, 00 3BITHOIO), & 3HAMEHHUKOM — BEJIMUMHA, 3 KOO
3MIACHIOIOTh TIOPIBHSHHS. 3HAMEHHUK BiJHOCHOI BEJIMYMHHU BBA)KAEThCS
0a3010 mopiBHsHHA. Tak, TMTOMY Bary BHCOKOKBaJi(iKOBaHUX
MpaliBHUKIB MiJIPUEMCTBA PO3PAXOBYIOTH MAIJICHHSAM KUTBKOCTI 0ci0 3
BHUCOKHMM piBHEM KBajiikalii Ha 3arajbHy YHCEIbHICTH MPAILIOIOUMX.
ba3oio mOpiBHSHHS y HaBeACHOMY MpPUKIAAlI € 3arajbHa YHUCEJBHICTDH
NPAIIOI0YHX.
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Skmio 0a30By BENMUYWHY TMOKa3HHKA MPUHMAIOTh 32 OJUHHIIIO,
(hopmoto 11 300paxkeHHs Oyne Koe]ilieHT (KpaTHE BiAHOIIEHHS), SKIIO 32
100 — opmor0 300payKeHHS BIAHOCHUX ITOKA3HUKIB OYIyTh IIPOLICHTH.

KoedimienT sk dopma Bupa3y BiIHOCHOI BEIMYHUHHU IIOKA3ye, y
CKUJIbKY pa3iB MMOPiIBHIOBAJIbHA BEJUYMHA OliIblia 0a30B01 (YU SIKY YaCTHHY
BiJl He1 CTAHOBHTbD, SKIIO BEJIMUMHA KOS(II[IEHTa MEHINIA 33 OJJUHUIIFO).

Y  craructhyHid  mpakTtAni  KoedimieHTH,  SK  [PaBUIIO,
BHUKOPUCTOBYIOTb JJIsSi BUPAKCHHS BiJIHOCHUX BEIMYHMH y BHIAAKaX, KOJIH
MOpiBHIOBAJIbHA BEJTMUMHA MIEPEBUIILYE 0a30BY OibII K y 2—3 pasu. ko
Take CHIiBBIAHOIIEHHS Ma€ MEHIII PO3MIpH — 3aCTOCOBYIOTH MPOLIEHTHI
yucna. Y BHINAAKaX, KOJIM 0a30By BenuuuHy npuiimarors 3a 1000,
BiTHOCHI MOKa3HUKH BupaxaroTb y npomine (%p). Hampuknaa, sxmo
IMTOMa Bara OcCi0 CITbCHKOTO HACEJICHHS pPaiOHy 3 BHIIOK OCBITOIO
cTaHoBUTH 16 %y, 11e 03Hauae, mo Ha KokHY 1000 cimbcbKOTo HaceneHHs
y cepeHpOMY MpHUNanae 16 4oIoBiK 3 BUIIOIO OCBITOO.

B okxpemux BUMankax BiHOCHI MOKa3HHUKH po3paxoByioTs Ha 10000
(mpomermmine), 100000, 1000000 omwHUIE (HAMPUKIAA, y CTAaTHCTHUIN
OXOpPOHH 3JIOPOB'St PO3PAXOBYIOTh KIJBKICTh JXKKO-Micb Ha 10000
HaceJIeHH).

BinnocHi BeiawuuHu, BupakeHi wa 1000, 10000, 100000 i T. m.
OJIMHHIIb, BXXWBAIOTh 3 METOI HaJaHHsS IM OUIBII TPUAATHOTO JUIS
CHPUHHSTTS BHIJISAY, OCKUIBKM, MifiOpaBiM BAano 0a3y MOpIBHSHHS,
MOJKHA 3aI1100irTH JIPOOOBHM YHCIIaM.

®dopMmy BUpa3y BIJHOCHOTO ITIOKAa3HHWKA BUOHMPAIOTH Y KOXKHOMY
KOHKPETHOMY BUMAJIKY 3aJIC)KHO BiJl XapaKTepy OAWHUIb CIIOCTEPEKEHHS 1
PE3yIbTATIB, SIKi OAEPKYIOTh NP 3iCTaBJICHHI OJIHi€] BEIMYMHU 3 1HILOIO.

3ajIe)KHO Bij MI3HABAJILHOIO 3HAYEHHS BIOHOCHI MOKA3HUKH, SKI
BHUKOPUCTOBY€E CTaTUCTUKA, KJIACHU(IKYIOTh 32 TAKUMHU O3HAKAMH:

1) BiTHOIIICHHS MiX OJTHOMMEHHUMU TTOKA3HHUKAMHU;

2) BiHOIIEHHS MiX PI3HOWMEHHUMH MMOKa3HUKAMH.

[lepma rpyma sBisie co0O0 BIAHOCHI BENIWYWHM, SKi HE MAarOTh
pPO3MIpPHOCTI, iX BHpaXalOTh, AK MPaBHIO, y TPOIEHTax abo ¥y
koegimienTax. IlokasHuKW 1Ii€l Trpymd JIOCHTh pPI3HOMAaHITHI, 3a
MPU3HAYCHHSAM IX MOJUISIFOTH HAa Taki BHAM: 1) BIJAHOCHI BEJIHYMHHU
CTPYKTYpH; 2) BIJIHOCHI BEJIMYMHH BHMKOHAHHS IUIaHy; 3) BiJAHOCHI
BEJMUMHU BUKOHAHHS IUIAHOBOIO 3aBJaHHs; 4) BIJIHOCHI BEIUYHUHU
JMHAMIKH; 5) BIIHOCHI BETMYMHU MTOPiBHSIHHS.

Jpyra Trpyma BiTHOCHHUX IIOKa3HUKIB BKJIIOYae: 1) BiJHOCHI
BEJIMYHMHU IHTCHCUBHOCTI; 2) BIITHOCHI BEJIMYMHH KOOP IUHALII].

69



BigHOCHI MOKa3HUKM CTPYKTYPH XapaKTepU3yIOThb CKJIaJ TOTO UM
IHIIIOTO  CYCIIIBHOTO SIBUIIA, TOOTO TIOKa3ylOTh, SKy IHUTOMY Bary
3aiiMalOTh OKpPEeMi 4YaCTHHH B YyChOMY sBHIII. Po3paxoByroTh iX
BIZTHOIICHHSAM YaCTHHU 10 IIiyIoro. BupaxkaioTbcs BOHH B IpoleHTax abo
qacTKax oauHMLI. Hampukman, 3aragbHi BUTpaTH Ha BHPOOHHIITBO
npoaykuii cranoBisath 600 rpH, a Burpatu Ha oruaty 240 rpa. OTxe,
MUTOMA Bara BUTpAT Ha OIUIATY Tpalll y 3arajbHiil cyMi BUTPAT CTAHOBUTH
240:600 = 0,4, a6o 40 %.

BignocHi moka3HMKM BHKOHAHHS IUIAHY — L€ BiJHOIICHHS
(aKkTHYHOrO pIBHS TMOKa3HUKA JO PiBHSA, 3alUIAHOBAHOTO HA TOW IKe
nepion. Hampuknaza, skmo Oyno 3amiiaHOBAaHO OJIEpXKaTH YPOXKAaHHICTH
3epHOBUX KyJbTyp 46 m/ra, a dakruuno oxepxkano 49,8 1 3 oxumHULI
IUIOIIi, TO BiHOCHAa BEJIMYMHA BHUKOHAHHS IUIAHY CTAaHOBUTb
(49,8 : 46) » 100 = 107,8 %, ToOTO TuTaH BHKOHaHO Ha 107,8 %, abo
MEPEBUKOHAHHS CTAaHOBUTH 7,8 %.

BigHocHI mMoKa3HHKH BUKOHAHHS IUVIAHOBOIO 3aB/JAAHHS SBISIOTH
c00010 BIHOLICHHS BEJIMYMHM TTOKAa3HWKA, BCTAHOBJIEHOTO HA IUTAHOBHH
MepioJi, 10 HOro BEeJIMYMHH, SKa JOCSITHyTa (GakTHYHO Ha 1el nepiof, abo
OyIb-siKoi 1HIIOI, MPUIHATOI 3a 0a3y mopiBHAHHS. T0OTO, 1€ BiTHOMIECHHS
IUTAHOBOTO PIBHS Y HACTYIHOMY IEpPiojii 10 (GaKTHUYHOTO PIiBHS 3BITHOTO
nepiony, TpHUHHATOTO 3a 0a3y MOpIBHSAHHI. Tak, BCTAHOBIIOETHCS
3aBJIaHHS. TJABUINUTH TPOJYKTHUBHICTH IMpalli M[0J0 MONEePEIHBOTO
nepiony Ha 16 % abo 3uM3uTH cobiBapTicTh Ha 10 %.

Jlo peui, SKIIO MiIHTH KPUTUYHO JIO IIBOTO MHMTAHHS, TO BiJHOCHI
BEJIMYMHHU JAHOTO BUIY HE € IOKa3HUKAMHU CTATUCTUKU. A PO3MIIAAAIOTh iX
y CTaTUCTHII MIOAO JIMCHOTO iX 3B'S3KYy i3 CTATHCTUYHUMH BiTHOCHUMU
BEJIMYMHAMH, 30KpeMa 3 TIOKa3HUKAaMHU BUKOHAHHS TIIaHY.

BigHocHi mOKa3sHMKM  AMHAMIKM  XapakTepU3yIOTh  3MiHH
CYCHUIBHUX $IBUII 1 mpoueciB y 4aci. Po3paxoByioTh iX BiJHOIICHHIM
piBHS BIANOBIAHOTO HACTYNHOTO MEPiOAY [HO PiBHSA MOINEPEIHBOTO
nepiogy, abo OyIb-SKOTO IHIIOTO, MPHUHATOTO 3a 0a3zy MOPIBHSHHS.
BiamosigHo 10 oOpaHOoi 0a3u TOPIBHSHHS MOXXYTh OYTH JIAHIIOTOBI 1
OasucHi. JlaHLIOrOBi BiZHOCHI BeJIMYMHH JMHAMIKH BHU3HAYaIOTh
BITHOIICHHSAM PIiBHIB HACTYITHOTO 1 TOMEPEIHBOro mepiofdiB. ba3ucwi
BiTHOCHI BeJIMYMHU JMHAMIKM pO3PAaXOBYIOTH BITHOIICHHIM PIBHS
BIJIMOBIIHOIO HACTYITHOTO MEPIoNy JIO TEBHOIO PIBHS, NMPHUHATOTO 3a
0a3y MOpiBHSHHSL.

BingnocHi moka3HMKM NOPIBHSIHHA — 1€ Pe3yJIbTaT 3iCTaBJICHHS
OHHUX 1 THUX JK€ XapaKTePHCTHUK JBOX PI3HUX CYKYIHOCTEH, TPyl 4YH

70



onuHUIG. [1opiBHIOIOTH TIpH IIHOMY OY/Ib-SKI KiTBKICHI XapaKTePUCTHKH:
o0csTH cykymHOCTeH (a0 Tpym), cepenHi ado cymMapHi BETHYWHU Ti€l 9u
iHII0T O3HaKW. Hampukiaj, mOpiBHIOKOYH KIJIbKICTh aBTOMOOIIIB CTaHOM

Ha T0YaTOK POKY TIO JABOX IMiANPHEMCTBAX, OJCPKUMO BiTHOCHY BEJIIMUUHY
66

NOpIBHSHHS, KA A0piBHIOE 88 (a60 75 %), TOGTO B HOPIiBHSIBHOMY
i IIPUEMCTBI YUCENBHICTh aBTOMOO1ITIB Ha 25 % MeHIa, HiXK y 0a30BoMYy
T ITPAEMCTBI.

Binnocni NMOKA3HUKH KOOpAUHALT XapaKTepU3yIOTh

CHIBBiTHOIIIEHHS MK CKJIQJIOBUMHU dYacTHHaMmu mijoro. OmHy 3 YacTUH
LIJIOTO MPUIMArOTh 3a 0a3y MOPIBHIHHS 1 3HAXOAATH BiHOIIEHHS IO HEl
BCIX IHIIMX YacTHH. Hampukian, 3a pe3ysibTaTaMu IIE€PENUCY HACENICHHS
BCTAHOBITIOIOTH CITIBBIIHOIIICHHS HAPO/KCHb XJIOMYHKIB 1 JiBYATOK (Y
po3paxysnky Ha 100 HapoJKeHUX TEeBHOI crati). AGo iHIMIA puKIal. 3a
pe3yibTaTaMH  CHOCTEPEKEHHS BCTAaHOBJIICHO, IO B MANPHEMCTBAX
paiiony 3 pospaxyHky Ha 100 yosoBikiB mpairoe 116 xiHok. Oxpemi
ABTOPU CXWJIbHI BBa)KATH BIJHOCHI BEJIIMYMHU KOODPJWHAIlI BiTHOCHUMHU
MMOKa3HUKAMH CTPYKTYpPH, IO HE 30BCIM BIpHO. AJDKE BOHHM HE JIAIOTh
YSIBJICHHSI TIPO CTPYKTYPY SIBHIL, & JHIIE BU3HAYAIOTh, CKUIBKH OAMHUIIb
MEeBHOI YaCTHHU LIJIOTO MpHIMafae Ha iHIy ii YacTUHY, MPUUHATY 3a 0a3y
MOPIBHSHHS.

BinHomenHs: MK pi3sHOHMEHHUMM (PI3HOSIKICHUMH) TOKa3HUKaAMH
Ha3MBaKTh BiTHOCHUMH NMOKA3HUKAMH IHTEHCHBHOCTI, abo
CTaTUCTUYHMMHU  Koediumientamu. BoHum  BimoOpaxyioTh  CTyHiHb
[OLIMPEHHS. OJHOI'O SBUIIA IOPIBHAHO 3 IHIIMMM B3a€EMOIIOB'S3aHUMHU
sBUIIAaMHU. Jl0 HUX HajexaTh MOKAa3HUKH IMIJTFHOCTI TIOTOJIB'S TBapHUH Y
po3paxynky Ha 100 Ta CiTBCBKOTOCMONAPCHKUX YTiAb (puum, TUIOII
3epHOBUX). BIiJHOCHI TOKa3HWUKW i€l TPYIMU BUPAKAIOTH 3aBXKIH
iMECHOBaHMMHU uuciamMu. [Ipu 1boMy y iX Ha3By BXOAATh HaWMEHYBaHHS
OJIMHHMIIL BUMIpY 000X TTOPIBHIOBAHUX O3HAK.

Crin BiI3HAYMTH, IO BiIHOCHI MOKA3HUKU MOXYTh OyTH cepelHIMH
BeJIMYMHAMY (HAaNpUKJIAJ, CEpelHid TEeMIl 3pOCTaHHS, CEPeAHId TeMIl
MIPUPOCTY, CEPEAHIN MPOLUEHT BUKOHAHHS TUIaHY TOILO), iX PO3PaxoBYIOTH
JIBoMa criocobamu: 1) sk cepeHi 3 OKpEMHX BiJTHOCHUX MOKa3HUKIB; 2) 5K
BiTHOIIEHHSI JBOX CyMapHHUX a0COJIIOTHUX IMOKAa3HHKIB, 1[0 BKIIOYAIOThH
aOCOMIOTHI BEJIMYMHHM, TOKJIAJEHI B OCHOBY PO3PaxyHKY OKpPEMHUX
BITHOCHMX BEJIMYMH. Po3risHeMO mnpukian OOYHCIEHHS CEpeaHbOTO
TEMITy 3pPOCTaHHS POOITHUKIB MIANPHEMCTBA 34 BHUXIAHUMH JaHUMH
Tadymr 9.
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Tabauys 9
UYncenbHicTh POOITHUKIB MiIMPHEMCTBA , Y0JI.

VY Tomy umcni

[Moka3HuKK Pazom Ilex No1 | IlexNe2 | Ilex Ne3

CepeIHbOpiYHA YHCEIBHICTb:

0a3uCHUI PiK 3600 1609 816 1175
TTOTOYHUH piK 3900 2108 929 863
Temn 3pocranHs, % 108,3 131,0 113,8 73,4

Sk ©Oauumo, 3a pO3paxyHKaMd CIIBBIJHONICHb aOCOJIFOTHUX
[MOKA3HUKIB BiJHOCHUN TIIOKa3HHUK JMHAMIKH 3arajlbHOT YHCEIbHOCTI
poOitHukiB nopisaioe 108,3 % (3900 : 3600)+100. BigHoCHI MmOKa3HUKH
JIUHAMIKH YHCEIHLHOCTI 32 HOMEPaMHU LEXiB CTaHOBJATH BiIIOBIIHO: IO
nexy Ne 1 — 131,0 %, mexy Ne 2 — 113,8, nuexy Ne 3 — 73,4 %. BimnocHuit
IIOKa3HWK JINMHAMIKA 3arajbHOi YHCEIBHOCTI POOITHHKIB MOKHA
po3paxyBaTh 1 SK CepefHiil 3 BITHOCHUX TIOKAa3HWKIB JTUHAMIKK 3a
BINMOBiAHMMH HOMepaMu 1exiB, a came: (1,310x1609 + 1,138x816 +
0,734x1175) : 3600 = 3898,8:3600 = 1,083, a6o 108,3 %.

HaBeneni po3paxyHKH AafOTh MiACTaBH 3pOOUTH BHUCHOBOK, IO
cepeqHi BiIHOCHI TIOKa3HUKH € 3arajJbHAMH BiJHOCHUMH TMOKa3HUKaMH,
a/pke BOHM XapaKTepH3YIOTh 3arallbHy 3MiHY TIO BCi CYKyIHOCTI,
3arajibHe BIJHOIICHHS OJIHIET CYKYNMHOCTI JO IHINOI. 3BiJicK MOXKHA
3pOOUTH BHCHOBOK, IO SIK aOCOJIFOTHI, TaK 1 BIIHOCHI TTOKa3HUKH MOXYTh
Oytu cepenHimMu. | Ti, 1 Apyri HaAieHi PAIOM BaXIIMBUX 3arajlbHUX
BJIACTMBOCTEH, y 3B'S3Ky 3 YMM Yy CTATUCTHUIN 3 aOCOJNIIOTHUMH 1
BIJIHOCHUMH MMOKa3HUKAMH BiJJOKPEMITFOIOTHCS SIK OCOOJIMBUI BUJ| C€pPeTHI
noka3HukM. OCTaHHI PO3IIISIHYTI y PO3IiI.

TakuM YWHOM, 3 HaBEJCHOTO BHUIUIMBA€E, M0 3iCTaBJICHHSA
CTaTUCTUYHMX IOKA3HHUKIB 31IHCHIOETHCS B Pi3HHX (popMax 1 HampsMax.
BiamoBigHo 1o pi3HWUX 3aBIaHb 1 HANPSAMIB 3iCTABICHHS CTAaTHCTUYHHX
MOKa3HHUKIB 3aCTOCOBYIOTh Pi3HI BUAM BIAHOCHUX BeNWYMH. Po3risHyTi
BHJIM BIJIHOCHHX BEJIWYMH 3BOIATHCS [0 Kiacu]ikaiii, CXeMaTUIHO
MIpEICTaBICHOI Ha PUCYHKY 2.

Hagenena kmacudikariis HAOYHO 1UTFOCTPY€E MOKINBOCTI 31CTaBICHHS
CTaTUCTUYHHX JIAHUX, SIKI HAJIEXKATH JI0 PI3HUX MEPioJIiB, Pi3HUX 00'€KTIB i
PI3HUX TEPUTOPIH.
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BinnocHi BemMUMHA

pe3ynbTar pe3yabTaT
3iCTaBIIEHHS 3iCTaBJIEHHS
O/THOMMEHHUX PI3HOHMEHHUX
MMOKA3HHUKIB IMOKA3HHKIB
. BiHOCHI
HaMpsIMH 31CTaBICHHS
BETHYNHU
| IHTEHCUBHOCTI
3 3 YaCTHH 1 y

MUHYJIUM IJIAHOM 1ioro abo pocTopi

pOKOM YacTUH

MiX c000r0

) ) BIHOCHI BiIHOCHI BIJTHOCHI

BiIHOCHI
BETMYNHU BETHYNHU BETMYMHHU
BEITHYHHU . .
. BUKOHAHHS CTPYKTYpH 1 MOPIBHSHHS
JMHAMIKH
IJIaHy KOOPAMHAIIIT
BIHOCHI

BETHYNHU

[JIAHOBOT'O

3aBJAHHS

Puc. 2 KnacudikaniiiHa cxema BiTHOCHUX BeJIMYUH

§ 4.3. CepenHi BeJJHYUHH K XapaKTEPUCTUKHU PSAY

[Ipu 30poBOMY CHpPUIHATTI TOKAa3HUKIB PAOIB po3nomiry i ix

rpagikiB NEpEeKOHYEMOCS, IO PO3MIp BapiaHT Mae€ JesKi 3arajbHi
3aKOHOMIPHOCTI, SIKi MPOSIBJISIFOTBCS B TOMY, 11O 1X BEJIMYMHU IPYIYIOTHCS
HABKOJIO IIEHTPa pO3MOALTY. 3a JaHWMH CTaTHUCTHUYHOTO psAy IpH
BiJlJaJIEeHH] BiJl IIEHTpa PO3MOALITY Bropy i JOHHM3Y, a TIpu rpadigHoMy
300pakeHHI TIPpH BiJIaJIeHH] BIIPABO 1 BIiBO YaCTOTH MOCTIHHO CIa/Ial0Th.
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TeHnneHwis 3HaUe€Hb O3HAKM TIPYIYBATUCS HABKOJIO LIEHTPA PO3MOALTY
4acTOT, CTATUCTHYHOIO XapaKTEPUCTHKOIO SIKOTO € cepelHs apudMeTHIHa

(*) | Ha3MBaETHCS MEHTPAILHOIO TEHICHIIIEI0.

Takum 9YHMHOM, BUHUKA€E HEOOXIIHICTH PO3PAXyHKY XapaKTEPHUCTHK
CTaTUCTHYHHX PSIiB PO3IIOJLTY.

HaiiBasxMBilIO0 XapaKTepUCTUKOIO BapiamiiHOTO PSy PO3MOJTY €
cepeansi BeauunHa. CTaTHCTHYHI cepenHi BiIoOpaxyrOTh 00'€KTUBHY
HasBHICTh IEBHUX YMOB, SIKi MPOSBISIOTECS B KOXHIH OAMHUII
JOCHI/DKYBaHOT CYKYNHOCTi; BOHH JalOTh Yy3arajbHIOIOUY KiJIbKiCHY
XapaKTePUCTUKY CTATHCTUYHUM CYKYIHOCTSIM OJHOTHITHUX SIBUII IIO
BapiauiiiHiil o3Haui. CepeHs y3araibHIOE a0 sBiIse€ cOO00I0 BeCh Aiana3oH
JaHUX 1 € pe3ynbTaToM aOCTparyBaHHS BiAMIHHOCTEW, IO NMpUTaMaHHI
OJIMHUIIIM CYKYIHOCTi. B Hill HIBENIOIOTHCS BHIIAIKOBI BiJIXWICHHS,
BJIACTHBI 1HJMBiTyaJIbHUM 3HAYE€HHSM O3HAKH, K4 BUBYAETHCS, a TAKOX
BiIOOpakarOThCcsl  3arajibHi  yMOBH, 10 (OPMYIOTH  JOCHIDKYBaHy
CYKYITHICTb.

CepenHi BEMMYMHA MOXYTh OyTH OJepkaHi B  pe3yJbTari
OaraTopa3oBUX BUMIpIOBaHb OZHIET i Ti€l sk o3HakK (Benmuuunu). CepeaHi
OJICPXKYIOTh 1 IPU BUMIPIOBaHHI 0aratb0X OJHOPITHUX BEITHYHUH.

Po3paxyHok cepenHix mepegdadae OOOB'S3KOBICTh OOJIKY YMOB
BHHUKHCHHS KOXXHOI I1HJMBIJyaJIbHOT BEJIWYHMHM, IHAKIIC OOYMCIICHHS
MOXYTh TIpu3BecTH 10 (ikTHBHHX cepenHix. [1lo0 cepemHs BennunHa
BiZOpakyBasia THIIOBE 1 3arajbHe JUIsl BCi€l CYKYITHOCTI, OCTaHHS TTOBUHHA
OyTH SIKICHO OJTHOP1THOIO.

CraTucTvika pO3pI3HSE JIBa TUIM CEPEIHIX BEIMYUH: 00'€eMHI i
CTPYKTYpHi. MaremMaruyHa CTaTUCTHKA MOMIIsE 00'eMHI cepemHi
BEIMYMHN Ha Buau: 1) cepeansi apudMerHdHa; 2) cepemHs
reoMeTpu4Ha; 3) cepefaHsi rapMoOHiiiHa; 4) cepeaHsi KBaJpaTH4YHA
(kyOiuHa) i T.1.

Ha3pani BuIe BUIM cepeiHiX BEIMYUH MOXHA OJIepkKaTH 3 POPMYITH
cTeneHeBoOl cepeaHboi. /i1 He3rpynoBaHux AaHUX (opMylia CTETIEHEBOT

P,
CepEeIHbOI Ma€ BUIIISL! n

Skmo naHi 3rpynoBaHi i MarOTh BiANOBiIHI 4acTOTH (7;), CEpelHs

CTeleHEeBa BU3HAYAETHCA 32 (OPMYIIOI0 CepPeIHbOT 3BAKEHOT:

- |Zxfn,
X =k|——L,
n,

A€ * — CTENCHEBA CEPEOHA,
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k — moka3HUK cTeneHs, 1110 BU3HAYAE BUJ] CEPEIHBOI;
X — BapiaHTa;
n—uacrora (" =" ).

Cepenns apupmernyna. ko B GopMysy CTeleHeBOi cepelHboi

MOCTABUTH 3HAYCHHS K = 1, OTpUMAEMO Cepe/IHIO apu(hMETHUYUHY:

PR
a) mpocty (He3BaxeHy) 7
- Xxn
x=—"L
6) 3Bakeny > .
Tak, SKIIO € X;XX3 .., X, ,TO cepelHs apudMeTHdHA MpOCTa

BHPaxXOBY€ETHCA 3a (HOPMYIIOIO:
- XXX+t
X=——"
n
Y posropHyTOoMy BHIIISIII (opMylsia CEpPeIHBOT apUPpMETHUHOL
- Xxm X ny Xyt Xn,
X = = .

3BAKEHOI Ma€ BUTJISL; R R RN

Ipuknao. 3a JaHUMH TIPO BUPOOHHIITBO BAaJOBOi NPOJYKIi OOYUCIUTH
cepennio apudmernuny. lani 6epem 3 Tadbmuii 10.

Tabauys 10
BuxinHi i po3paxynkosi gani
Bupo6iieHo npoaykiiii, KisbkicTh Xl
MJIH.TPH., ( X;) HIANPUEMCTB (77;)

17,6 7 1232

21,6 11 237,6

25,6 18 460,8

29,6 9 266,4

33,6 5 168,0

37,6 5 188,0

41,6 2 83,2
Beboro 57 1527,2

s Ton 15272 oo
OnepikyeMo: 2, >7

Cepennst apupmeTHyHa SK MareMaThyHa QYHKLIS Mae psij
MaTeMaTHYHUX BIACTUBOCTEH. PosrisiHemo ix.

1. Benuunna cepeanboi apuMETHYHOT HE 3MIHIOETHCA, SKILIO
YacTOTHU PAAY PO3MOALTY 3aMiHUTH YaCTOCTSIMH.

2. Sxmo no BapiaHT psay amoxatv (abo BiOHATH) OAHY M Ty X
BEIMYMHY, TO cepefHs apupMeTHdHa, OOYHCIeHa 3 HOBHX (3MiHEHHX)
BapiaHT, 301IBIINTHCS (200 3MEHIITUTHCS ) HA IIFO JK BETHYUHY.
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3. SIkmio BapiaHTH psAAy MOMHOXHTH a00 TOJUIATH Ha OAHY Ty XK
BEMUMHY, TO cepefHs apudMeTHYHa 31 3MIHEHHX BapianT OyJe
BIJIIOBIAHO OLIBIIIOK a00 MEHILIO B CTUIBKH XK pa3iB.

4. AnreOpaiyHa cyma BiIXHJICHb OKPEMMX BapiaHT BiJ CepeaHbOI
apuGMETHIHOT sy JOPIBHIOE HYJIIO.

5. Cyma KBajJpaTiB BIIXUJICHb BiJI CepelHbOi apUPMETUUHOT 3aBKIAN
MEHIIIa, HIXK cyMa KBaJpaTiB BIJIXUJICHD BiJl OY/Ib-SIKOT 1HIIIOT BEJIMUNHHU.

[lepemiueni  BUWIIE  BJIACTHUBOCTI  cepeiHbOI  apUPMETHUHOI
JIO3BOJISIFOTH 3aCTOCOBYBATH CIIPOIICHI MpuiioMu (crocoOu) ii po3paxyHKy:
i TUTAaHHS JJOKJIAJHO BUBYAIOTHCS B KypCi 3arajbHOT Teopii CTaTHCTUKH.

Cepeanst rapmoHniiina. OgepxyroTh ii IpH miAcTaHOBLI y GopMyy
CTereHeBoi cepeinboi 3HaueHHs k = - 1.

Cepenns rapMoHiliHa 3Ba)KeHA Ma€ BUTIIA:
Sw
Y
X
Sk BUIHO, cepejiHsl rapMOHilHA sIBJIIE OO0 OOCpHEHY BEIMYMHY
cepeHboi apudMeTHUHOT 3 00EpHEHHUX BEITHMYUH JAHUX YHCEI.

x&\v’ =

Ilpuxnao. 3a nauuMu TIpo coOIBAPTICTh OJMHUII TPOAYKIIIT 1 3arajibHi BUTPATH
BU3HAYHUTH CEPEHIO TapMOHIHHY 3BaxkeHy (Tadu. 11).

Tabnuys 11
Buxinni i po3paxyHkoBi 1ani

Co0iBapTiCTh OJIMHUII POAYKILi, | 3aranbHi BUTPATH, IPH. w

TpH. (x;) (w) x
20 4000 200
25 5000 200
30 9000 300

X Zw =18000 5w
x =700
Tzzl: 4000+ 5000+ 9000 _ 18000 ~2
w4000 5000 19000 700
no 20 25 30 TpH.

[Tpu po3paxyHKy cepesHbOi rapMOHIHHOI MOKHA 3HAYHO CHPOCTHTH
OOYMCIIOBaJIbHY PO0OOTYy, SKIIO BHUKOPHCTOBYBAaTH B pO3paxyHKax
TaOJIUII0 OOEPHEHHUX YHCel.
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Cepennsi reomerpuyHa. lleit Bug cepeqHpoi OTpUMyeEMO, SIKIIO Y
(hopmMyiy cTereHeBoi cepeTHbO1 miIcTaBUTH 3HaueHHs k = 0.

_ K 0 I “
x:KZX :()Zi:(zl gz[ﬁj =1”
n n n n .

PO3KpI/ITTSI HEBU3HAYECHOCTI Ob0I0 BULAY J0CATAETHCA

- X
. o X =4—
sorapuMyBaHHIM 000X 9aCTHH piBHOCTEH | 7 . TakuM YMHOM, MAEMO:
- 1 InEx" -1
Inx =~ (InZx* —lnn) = =X 07
K n
JludepeHIiroroun 1o 3MiHHINA K, 0JICPKYEMO:
Ix“xInx  Zlnx =~ _ Slnx

x ZTx" n  Inx=

lim  (Inx) = lim

n
[ToTeH1iOrYM OCTaHHIN BUPa3, 3HAXOUMO CEPEIHIO:
X, =R/X XXy XXy XXX, )
OTxe, cepeqHsi TEOMETPUYHA SBIISIE COOOI0 KOPIHB CTETICHS YHCIIa
CIIOCTEpEeKEHb (N) 3 AOOYTKY HAHMX 4YHCEN : X1,Xp, X3, ..., Xp. LlIiCiA
nmorapu(MyBaHHS MaEMO:

lg} _ lgx, +1gx, +1gx, +...+1gx,

n

3HayeHHs X JOPIBHIOE aHTUIOrapudMy 8%

TakuM 4YHMHOM, CEpPEIHIO T'EOMETPHUUYHY MOXKHA PpO3IJSIIATH  SIK
aHTHIOrapu(M cepeHboi apupMETHIHOI 3 Jorapu(MiB JaHWX YHCEI.
et Bua cepeaHbOl 3aCTOCOBYIOTH IPU PO3PAXYHKY CEpPEIHBOTO
koeilieHTa 3pOCTaHHA 32 TIEBHUH MEePioJ B psiiaX TWHAMIKH.

Ilpuxknao. 3a JaHUMH TPO YHCETBHICTH IPAIIOIOYMX 33 6 POKIB 3HAWTH
cepelHii 1mopiuHuil KoedimieHT 3poctaHHs 3a mnepiox 1997-2002 pp. Ipomixwi
pO3paxyHKH HaBeCHI B TaOmuI 12.

Tabauys 12
BuxiaHi i po3paxyHkoBi JaHi 1J1s1 00UMCJIEHHS cepeHbOI reoMeTPHUYHOI
Pix YncensHICTh Koeoimient JlorapudM 9HCIOBOTO 3HAYCHHS
IPALIOIOYMX | 3POCTaHHS, K Koe(ilieHTa 3pOCTaHHs

1997 - -

1998 670 1,07545 0.0315

1999 728 1.08657 0,0363

2000 800 1,09891 0,0411

2001 883 1,10375 0,0429

2002 906 1.02605 0,0111

Cyma X X 0,1629
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3a maHuMU Tabumi 12 3HAXOANMO CepefHE 3HAUCHHS 3 JIOTapU(MIB YHCIOBHX
3HAYCHb KOS(IiMi€HTIB 3pOCTAHHS:

lgx =0,1629 : 5 =0,0326;

ant1g0,0326 =1,077

TakuM 9HHOM, PO3pPaxyHOK CEpPEeTHBOTO KOe(]ilieHTa 3pOCTAHHS YMCEITBHOCTI
MIPAIFOIOYHNX MOKHA TIOIATH B TaKii TTOCITITOBHOCTI:

1g§{/1,075x1,087><1,099><1,104><1,026 - 0,0315+0,0363+0,0:11+0,0429+0,01 11

=0,0326

s

K =ant1g0,0326 =1,077

Cepeans kBaapatuusa. [Ipu migctanoBui y ¢opMmyiy cTeneHeBoi
cepennboi k = +2 omepxyemo cepenHio kBaapatnyny. Popmyna ii mae
HACTYIHHUN BUTIISLL

— =’ XX+ X, XD
xm == 2 "
pH He3BakeHii Gopmi — n n ;

5
IIpH 3BakeHii Gopmi —

2 2 2 2 2
— \/le.ni _\/xln,+x2n2+x3n3+.,.+xnnn

K6

X =
n, n+n,+ny+...+n,

[TpakTH4yHO CcepenHs KBaJpaTHYHA BEJIMYMHA BHUKOPHCTOBYETHCS B
TUX BUNAJIKaX, KOJIU BapiaHTH Psily MPEICTABICHI y BUTJSAI BiAXUIICHD
(dakTHUHUX iX 3HAa4YeHb BiJ cepenHboi apudmernuHOi (abo Bix SKOICH
HOPMATHUBHOI BEJTMYHMHN).

Ipuknao. Tlpu 3MiHHINK HOpPMI BUPOOITKY TpaKTOpa Ha OpaHIli 7 ra OOYUCIUTU
CepeNHIO BEJIMYMHY BIIXWICHb (DAKTHYHHX MOKa3HHUKIB BHPOOITKY MPOTATOM
poGouoro trxHs (Tadm. 13).

Taonuys 13
BuxiaHi Ta po3paxyHKoBi gaHi 1J151 00YHCJIEHHS cepeaHbol KBAPATHYHOT
daxruyni nokasHuku | Bigxuienus Bix| KinpkicTs Po3paxyHKOBi BeTHUNHU
BHPOOITKY TpakTopa, HOpMH, ra TPaKTOPIB,
ra (x;) (xx,)=M n M* MZn;
6 -1 1 1 1
7 0 5 0 0
8 1 6 1 6
10 3 3 9 27
12 5 6 25 150
Berworo X 21 X 184
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3a manmmu Tabmumi 13 3HAXOAWMO BEMHUYMHY CEPEIHBOI KBAJPAaTHIHOL

- 2
X, = /E;J - % = /8,76 ~ 2,96
3BAXKEHOI & .

Omxe cepeqHs BEJIMYMHA BIAXWICHb (DAKTHYHUX IIOKa3HHUKIB BUPOOITKY
TpPaKTOpa Ha OPaHIli BiJl HOPMH BUPOOITKY CTAHOBUTH NIPUOJIM3HO 3 Ta (2,96).

Qopmynu 11 OOYMCICHHS PI3HUX THINB CEPENHIX BEIWYHH
HaBeJleHo B Tabmumi 14.

O3Hak#, $KI BHBYAIOTHCA, MOXKYTh OYTH TIEPBHUHHUMH 1
BTOPUHHUMH. [0 NEPBHHHHX BIJHOCATHCSA Ti, 5KI Oe3MOCEPEIHBO
XapaKTepPU3yTh JIOCHIKYBaHI 00'€KTH, HANpPUKIAL, YPOXKANHICTD,
co0IBapTICTh TOINO. BiAHOIIGHHS MBOX YM JEKIJIbKOX NMEPBHHHUX O3HAK
00yMOBIIIOE XapaKTep BTOPUHHOCTI — IX Ha3WBAalOTh BTOPMHHUMH. 3a
(hopMOIO 03HAKM MOXYTh OyTH mpsMi 1 odepHeni. Ha3saHi ocoOyiuBoCTI
JOCIIDKYBAaHUX O3HAK BU3HAYAIOTh CTATUCTHYHY PO3MIpHICTh (Tadi. 14).

Tabnuys 14
MarteMaTH4Hi 0cO0/IMBOCTI Pi3HUX THIIB cepeHiX BeJTUYHH
CratuctuyHa
PO3MIpHICTh
Xapaxre dopma (TToxa3HUK Bun ®opma
03pHaI<Hp BEJIMYUHH | CTENEHS B |CEPEHBOI | CepeIHbOT ®opmyna
(o3HaKH) (opMyJti | BEIMYMHU | BEIMYMHU
CTENEHEBOI
cepesiHboi)
- n
. T'apmo- IIpocta |x,, =—
IepBunnuii | OGepueHa -1 D p : 1
HiifHa I—
X
r — Zw
o apMo- X, =—
Bropunanii | O6epHeHa -1 P 3BaxkeHa | ° w
HillHa i
X
. Teomer- X, = R[X XX, XXy XX
Bropunnuii| Ilpsma 0 Ipocra |
pryHa
. Apud- - _XIx
IlepBunnuii| Ilpsma 1 pud IIpocra |X.=—
METHYHA n
. Apudmer —_Zxnm
Bropunnuii| Ilpsama 1 pud 3BaxkeHa |Y. =
HYHA Xn,
. Ksagpartu — =
IlepBunnnii| Ilpsma 2 7P IIpocra |x, =,—
9Ha n
N Kanparu —  [Zx/n
Bropunnuii| Ilpsma 2 AP 3BaxkeHa |x,, = |——
YHa Zn,
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Pizni Bumm cepemHixX, po3paxoBaHi IS OAHOTO 1 TOTO XK
BapiarifHOro psAIy, Pi3HATHCS MDK c000I0 3a BemuumHOMO. [Ipm oMy
HalMEHIIIOK OyJe CepeaHsi TapMOHIMHA, HAHOUIBIIOK — CEepemHs
kBajgpaTHuHa. CHCTEMATHYHICTh MOCIIOBHOIO 3pOCTaHHS y PO3Pi3i BUIIB
CEpeIHIX BHUIUIMBAE 3 «IpaBUIa MaKOPAHTHOCTI» 1 3yMOBJIIOETHCS
MOKAa3HUKOM Y (OpMYJIi CTEeNIeHEeBOI cepeiHboi (Tadi. 15).

Tabauys 15
MaKOpaHTHICTb cepeHiX BeJIHYUH
CratucTuyHa po3MipHIcTh (oka3HuK  (Bun cepeaHboi ITpumitka
cTerneHst B (JOpMyJli CTeNIeHEeBO1 CepeHbOT) | BETMIMHI

-1 Tapmoniiina MinimanbHa

0 I'eomeTpuuna

1 Apudmerndana

2 KBagparuuna MakcumanbHa

EREREXEN

VY auckpeTHOMY 1 iHTEpPBAJBHOMY psAax PO3MOALTY OOUYMCIIOIOTHCS
TaK Ha3BaHI MOPSIKOBI (CTPYKTYpHI) cepeHi — MoJia 1 MeTiaHa.

Mopaa — me BapiaHTa, fKa HaW4YacCTille 3yCTPIYAE€THCA B JTAaHOMY
BapiamiiitHoMy  psmi. JIsg  g@ckpeTHOro  psiy  pO3MOALTY  Moja
BHU3HAYAETHCS 3a YACTOTAMH BapiaHT 1 BiATIOBiTa€ BapiaHTI 3 HAMOUIBIIIOO
yacToTor0. s 1HTepBaIbHOTO ALY PO3MOAUTY 3 PIBHUMH IHTEpBAIAMU
IHTEpBaJ, MO MICTUTh MOy (MOJAIbHUI), BU3HAYAETHCS TI0 HAWOUIBIIII
yactoTi. [Ipu HepiBHMX iHTEepBajax MoOJa 3HAXOJIUTHCS 3a MOKA3HUKOM
HAHOUIBIIOT IIUIBHOCTI PO3MOLTY.

Jns BUNQAKy pO3MONiTYy 3 piBHUMH iHTepBasamu Mojaa (Mo)
BHYTPIMO/IaJIbHOTO IHTEPBALY OOUUCIIOETHCS 32 POPMYJIIOLO:

Mo ~ Mo

M, i >
(0 =1, )+ (1,0 —10,)

= X 0 min

Je “romn — HW)KHS TPAHUI MOJIAIBHOTO 1HTEpBally; i- iHTEpBaJbHA

pi3HuIs (BeIMYMHA IHTEpBaly); "»— YacToTa MOIAJIBHOTO IHTEpBAIY;

n n

w-— YyacTOTa IHTEpBaly, LIO MEPeAye MOJAIBHOMY;
iHTEepBally, HACTYITHOTO 32 MOJAIbHHM.

Mepiana — e 3HaYeHHs BapiaumiiHOi O3HAKH, SIKa MPUXOAMUTHCS Ha
CepeIuHy BapialiifHOTO psAy. SIKIIO KiUMBKICTh WIEHIB sy MapHa, TO
MeJliaHa JOPIBHIOE cepelHild apudMEeTHYUHIN 13 IBOX CEpeIMHHUX 3HAUEHb
BapiaHT.

Jns  oOumcrneHHs MeiaHW IHTEPBAIBHOTO BapialifHOTO pAIy
3HAXOMATh IHTEpBANI, AKUH MICTHTh MeJiaHy, NIIIXOM BHKOPHCTAHHS

w0+ gacToTa
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HarpoOMa/DKeHNX dYacToT abo dgacTtocTedl. MeniaHHOMy —iHTEpBaTy
BIJIMOBia€ Tmepira 3 HArpoMa/DKEHUX dYacToT abo dYacTocTel, 1o
MepPEeBHIIY€E TOJOBHHY BCHOTO OOCATY CYKYyIHOCTi. BHyTpi 3Haiigenoro
inTepBany Meaiana (M,) po3paxoBYeEThCs 3a (POPMYIIOHO:

1
Ezn/ _SMefl

M, =X +i
nM

le

I€ Xyemin — HIDKHS TPAHUIA MEAIaHHOTO 1HTEpBaNY; 1 —
1

—Xni
iHTEepBaJIbHA Pi3HUL (BEJIMUMHA IHTEPBAY); 2 — IIOJIOBUHA CyMH
BCiX 9acTOT a0 4acToCTe; S,..1— HArpoMajpkeHa 4acToTa abo0 YacTOCTh
iHTepBally, SKWH Tepeaye MeIiaHHOMY;, N, — 4YacTOTa MEIiaHHOTO

iHTEpBaIy.
Kapn IlipcoH BcTaHOBHB B3a€EMO3B'SI30K MK MOJOIO, MEIiaHOIO 1
CepeTHBOI0 apUPMETHIHOIO, IKHH BUPAKAETHCS PIBHICTIO:

M, = 1M0 2%
3 3

Illpuknao. 3a naHUMHM IHTEPBAJIBHOTO pSAY PpO3MOJULY MiANPUEMCTB IO
BPOJKaHHOCTI 3€pPHOBMX KyHObTyp 3HAHTH CepelHill IIOKa3HHK YpOXKaWHOCTI,

BUKOPHUCTOBYIOUH y PO3PaxXyHKY (GOPMYIH CTPYKTYPHUX CEPEAHIX — MOAHM 1 MEiaHH.

Tabnuys 16
BuxiaHi i po3paxynkosi gani
YpoxaiiHicTh, 11 |KiNbKICTh MiIPUEMCTB, Harpomamxena cyma
31ra(x) gacrora ( n;.) gacToT (n')
16-20 3 3
20-24 6 9
24-28 17 26
28-32 16 42
32-36 7 49
36-40 5 54
40-44 3 57
Bceboro 57 X

VY ckiajgeHoMy iHTEpBaJIbHOMY BapialitHoMy psii (Tabn.16) MomaabHUM
iHTepBasIOM, i3 HaWOimbmMM ymcioM BapiaHT (17), € TpeTii iHTepBanm 3 piBHEM
ypoxkaitHocTi Bix 24 mo 28 u. Omke, MO/Ia IOBUHHA 3HAXOJUTHCS BCEPEIUHI LBOTO
inrepBanmy. IlimcraBuBmM B HaBeneHy Bume (opMylTy HEOOXiAHI 3HAYEHHS,
OJICPIKUMO:

. n,
x,uOmm +1 = + =
(M09 =Mo) + (M, = 1,0.0) (17-6)+(17-16)

Mo — w0~ Mo 2444 17-6

>

(3 1ra).
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OO6uncarMo MefiaHy 3a JaHUMH IBOTO XK IHTEPBAIBHOTO PNy po3moAimy. Sk
yxke Oyno ckazaHo, MemiaHa (M.) B CTaTHCTHYHOMY psijii pPO3MOJALTY MOCIAa€e
neHTpaibHe micue. s ii 3HaX0KeHHsI HEOOXIJTHO MaTH HArPOMaJPKEHUH MiACYyMOK
9acToT. MemiaHa 3HaXOIUTECS B TOMY iHTEpBaji, HAarpoOMa/KeHa CyMa 9acTOT SKOTO
JOpiBHIOE 200 OiTbINa 32 HAiBCyMy 4acToT psiny (57 : 2). Y po3miistHyTOMY MpHKIai
TaKUM IHTEPBAJIOM € YETBEPTHUH, 3 PIBHEM YpOKaliHOCTI Bix 28 10 32 11, OCKIIBKH TYT
HarpoMapkeHa Cyma 4acTOT CTaHOBUTH 42. IlincTaBHMBINM BiIIOBiAHI 3HAYEHHS Y
(dopmyy menianu (Me) ofepKIMo:

1
22" S 28,5-26
M, =X,y = 28442222 =286
M e 16 (w3 1 ra).

§ 4.4. YMOBHU HAYKOBOI'0 32CTOCYBAHHSI CTATUCTUYHUX MOKAZHUKIB

[Ipupoga cowianbHO-€KOHOMIYHMX SIBUII JOCUTH CKJajgHa 1
cneungiyna. [losicHIOETBCS 1€ THUM, MIO PO3MIPH 1 KIIBKICHI iX
B3a€MO3B'SI3KM 3YMOBIIIOIOTHCSI 3HAYHOIO PiI3HOMAHITHICTIO (haKTOpiB, IO
nitoTh y vaci I mpocTopi, 3yMOBIIOI0YM HEOJHAKOBY IIBUAKICTh 1 HANPSIMU
3MiH siBUII. OT)KE, CTATUCTHUYHE BUBYCHHS CYCHIJIBHUX SIBUII MOBHHHE
IPYHTYBAaTHACS Ha HAYKOBHUX NPUHIUNAX, SKI BUXOIATH 13 3HAHHS CYTI
JIOCITIPKYBAaHUX SIBUII, EKOHOMIYHUX TIOHATH 1 Kateropiil. Jlumre 3a Takux
YyMOB MOXHA MEpPEeXOJWTH JO BHUBUCHHS CHCTEMH EKOHOMIYHHX
[IOKa3HUKIB

Sk 3po3yMimo 3 BHKJIQJACHOTO paHilie, aOCOMIOTHI 1 BiIHOCHI
NOKAa3HUKH BiIOOPaXyIOTh Pi3HI CTOPOHM CYCHUIBHOTO JKUTTSA. Tak,
IHJMBIAyaNbHI a0COJIOTHI IIOKa3HUKH XapaKTEePU3YIOTh Pe3yJIbTaTH
JISUTHOCTI OKPeMHUX MPAIliBHUKIB, OKPEMHUX MIAMPUEMCTB TOIIO, 3araibHi
— XapakTepu3yloTh CYKYIHI pe3yJabTaTH pOOOTH OKpPEeMHUX Tajy3eH,
perioHiB i kpaiHu B miioMy. BimHOCHI MOKa3HMKH BigoOpakalTh Mipy
B3a€MHOTO 3B'SI3KY SIBHI B iX PO3BUTKY (BIJHOCHI TIOKa3HWUKH JHHAMIKH,
BUKOHAHHSl IUIaHy), BHYTPIIIHBOIO 3B'S3KYy CTOpPiH OJHOTO SIBHIIA
(BiIHOCHI TOKa3HUKH CTPYKTYPH), CIHIBBIIHOWICHHS MK SBHUILAMH
(BiIHOCHI TOKa3HUKHU MOPIBHSAHHS). Mipa 1s BimoOpaKyeTbcsl y BUTIISAL
9HCell, M0 3yYMOBIIOIOTH MOXJIMBICTB 3iCTaBICHHS TaKUX IPOLECIB 1
CTPYKTYp, SKi CTOCYIOThCA PpI3HUX aOCONIOTHHX Mac (HampUKIaI,
MOPIBHSHHS TEMIIiB 3POCTaHHS MPOAYKTHBHOCTI TpaHi i OIIaTH Mpaili,
YUCENHFHOCTI MOTOIB'A 1 HOTO MPOAYKTHBHOCTI TOIIIO).

{06 cratucTHYHI MOKA3HWKHA BIpHO BUKOHYBAJIHM CBOi (PyHKII, iX
CIIiJT PO3paxOBYBaTH 3a HAYKOBUMH NpUHIMIAMH. [CHye JiBa TOJOBHUX
KpUTEpil HAYKOBOCTI CTATUCTHYHHX MOKa3HUKIB. [leprimii 3 HUX HaJEKUTh
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JI0 TEOPETUYHOI OOTPYHTOBAHOCTI MOKA3HUKIB, APYTHH — 10 (haKTUIHOI
0a3m, Ha sAKiH BOHM po3paxoBaHi. TeopeTnyHa OOTPYHTOBaHICTh
MOKa3HWKa T[OJIATa€ B YTBOPEHHI HMOro Ha MmiJCTaBi TIHOOKOTO
TEOPETUYHOTO aHaji3y comiaapHOol mJificHoCcTi, TOOTO (diTocodchrkoro
MiAXOMy JO aHaizy. ['OJIOBHOIO TEOPETUYHOIO OCHOBOIO CTATHCTUYHUX
MOKA3HHUKIB TYT BHUCTYNAalOTh MPUHIMIHM, 3aKOHH 1 Kateropii ¢imocodii,
a/Ke BOHU 030pOIOIOTHh CTATHCTUKA 3HAHHSAM 3arajlbHUX 3aKOHOMIPHOCTEH
CYCHIBHOTO PO3BUTKY.

TeopeTryHi OCHOBH CTATUCTHYHUX IMOKA3HUKIB 3yMOBJICHI TaKOX 1
CremiaJbHUMH  CYCHUJIbHUMH ~ HayKaMH, 3a  JIOIOMOTOI0  SIKUX
JOCHIDKYIOTbCS Ti UM 1HIOI cywinbpHi sBuma. Jlo Takux HayK BiTHOCSTDH
MOJIITEKOHOMIF0, KOHKPETHI EKOHOMIKM, TpPaBOBI HayKH, Jaemorpadiro
TOLO.

Oco0OnuBe Miciie B yTBOPEHHI CTaTUCTUYHUX TOKA3HUKIB HAJICKHUThH
CTaTUCTUYHIN Teopii, pO3pOOIICHIN CTATHCTUIHO HAYKOKO.

TakuM 4YHHOM, TMPOIECY YTBOPECHHS HAYKOBOTO CTATHCTUYHOTO
MOKa3HWKa Tiepenye 3HaHHS Qimocodii, mMmomiTeKoHOMIl, KOHKPETHHX
eKOHOMIK ¥ 1HIMX cremiansHuX HayK. [lepmmii kputepiii HayKOBOCTI
31e01TBIIIOT0 BU3HAYAE CYTh CTATUCTHYHOTO MTOKA3HUKA.

Jpyruii kpuTepiii HAyKOBOCTI CTATUCTUYHUX MMOKA3HHUKIB TOJSTaE B
YTBOpPEHHI iX Ha 0a3i HayKoBOi iHpopmallii. BiH moB's13anuii 3 KOHKPETHUM
KUIBKICHUM 1 SIKICHUM 3MICTOM ITOKa3HUKIB. CTaTUCTUYHE IOCIIIKEHHS
(sx 1 Oynp-siKe iHIIE) MOYMHAETHCS 31 30upaHHs iH(OpPMAIii, i BUCHOBKH,
SKi pE3IOMYIOTBCS Y CTaTUCTUYHHUX TIOKa3HHKaX, MaloTh CEHC Yy pasi
OOIPYHTOBAHOCTI iX (haKTaMM — 1€ 3araJibHOHAYKOBUI TPHHIIHII.

Cepen OCHOBHMX BHUMOI, SIKi CTaBISTbCA OO CTATHCTUYHHUX
MMOKa3HUKIB, TakKi: IMOBHOTAa BUXIJHUX JaHUX, IX TOPIBHIOBAHICTH 1
BipOTiHICTH (UM TOYHICTB).

OcHoBHa BHMOra A0 BHXIJHOI iH(OpMaIii — MOBHOTA BUXiTHUX
nmanux. [linm moBHOTOIO (AKTIiB PO3YMIOTH: a) MOBHOTY MPOCTOPOBOTO
OXOTUIEHHS SBHII a00 €JEeMEHTIB JOCITIKYBaHOTO TIPOIeCy; 0) MOBHOTY
OXOIUIEHHSI CTOPIH SBHIN, TOOTO TOBHOTY BUXIIHUX MaHUX MIOAO BCIX
ICTOTHUX O3HAK SBHUII, B) IIOBHOTY OXOIUIEHHS Yy uaci. TyT cuifg
nepea0avYnTH HASBHICTD SBUIIL 32 MAKCUMAJIBHO TPUBAIHHN Yac.

BuMora MOBHOTH JIaHMX 3yMOBIIIOETHCSI TUM, IO OKPEMi BHUITIKOBI
(bakTH y ICHYIOYIH CKJIaJIHOCTI B3a€EMO3B'SI3KIB (HAIIPHUKIIA]], CKOHOMIYHUX
MPOIIECIB) (POPMYIOTBCS ITiJi BIUIMBOM $IK ICTOTHHMX, TaK 1 BHUIAQJKOBUX
npuyuH 1 o0ctaBuH. TOOTO, SKIIO MIJXOAMTH CYO'€KTUBHO, TO JIJIst
JOBEZICHHSI TOTO YW IHOIOTO TMOJOXEHHS MOXYTb OyTH BHKOPHCTaHi
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IocuTh cynepewnuBi (aktn. OOMeXeHICTh OKpeMHx (haKTOpiB MOBHHHA
JONIATUCS  BHUYEPIMHUMHU dakTopaMu, OO0'€THAHUMH Y  CTATUCTHYHI
CYKYITHOCTi, a/K€ TUIBKM 3a TaKHX YMOB 3a0€3Me4y€eThCsl BCCOIUHICThH
HOro BUBYEHHS Ta BIATBOPEHHS B LIUIOMY. SIKIIO, HANIPUKIIA]], BUBYAETHCS
[UTaHHS MPO COOIBApPTICTh BUPOOHHUIITBA MPOAYKIII y (epMepchkux
rocIo/IapcTBax KOHKpETHOI o0Omacti, TO OOOB'SI3kOBO Tpeba Maru
iHpopMaLlil0 TPO Bech 00CAT MPOAYKIII [UX TOCIOAAPCTB, SIKHHA
BCTaHOBJIIOETBCS  HUIIXOM  MiJACYMOBYBAaHHS  JaHUX PO  00CATH
BUPOOHUITBA MPOAYKLIi MO BCiX (DepMEPCHKHUX TOCIONAPCTBaX OOIACTI.
SIK110 HEe BCTAHOBUTH 3arajbHOr0 00CATY MPOAYKLii, TO HE MOXHa OyJe
00YHCIUTH COOIBapPTICTh MPOIYKIi, MPOJYKTUBHICTD Mpalli, NpUOyTOK Ha
OJIHOTO TPAIFOI0YOro 1 psijl IHIIMX BAXKIMBUX MOKA3HUKIB €(DEKTHBHOCTI
BUPOOHHUITBA.

HactymHoro  BHMOroro 10  OpWAATHAX  JUIE  OOYHMCICHHS
CTaTHCTUYHHUX ITOKAa3HUKIB € iX mopiBHIOBaHicTh. OCTaHHS 3yMOBIIOE
y3araJlbHEHHSl TOKa3HHWKIB y dYaci 1 MpOCTOpi 1 CTOCY€ThCS HE TUTBKH
aOCONIOTHUX, a W BIMHOCHWUX TIOKa3HUKIB. [lOpiBHIOBAHICTE OKPEMHUX
(dakTopiB moTpiOHA Tepil 3a Bce JUIA TOro, MO0 JaHi MoxHa OyIo
migcymyBaTi. [IpoOnema 3icTaBHOCTI JaHMUX HAI3BHYAHO CKIIAIHA.
CycHiIbHOKO ~ HAyKOK 1  TPAKTUKOKW  BIANpalbOBaHO  O3HAKH
MOPIBHIOBAHOCTI, TOOTO MpaBWiia HAYKOBOTO MOpiBHSIHHA. HaiiBaxxmsiri
3 HHUX Taki: CHOUIBHUH TpeaMeTHUH 3MicT (akTiB, BigoOpakeHHs
MOPIBHIOBAaHUX BEJIMYMH Y OJHAKOBHX OJMHHUISX BUMIpY, OOOB'SI3KOBICTb
OJTHAKOBUX MPHHOMIB PO3paxyHKY, HassBHICTh OJHAKOBOI'O KOJia 00'€KTiB,
SKi BXOAATH y TOPIBHIOBaHI BEIUYWHH, OAHAKOBICTH TEPHUTOPii, SKOIO
OXOIUTIOIOTHCS IOPIBHIOBAHI BEJIMYHHU.

Bumora BiporimHocTi CTaTHCTUYHHMX TIOKa3HUKIB TMepeadadae
CTyminb iX HaOMWKEeHHs 10 BigoOpaxyBaHOi peanbHOCTI. [loHATTA
BIpOTiTHOCTI 1HKOJIM OTOTOXKHIOIOThH 3 TOHATTSAM TOYHOCTI. [lix ocranHiM
Tpeba PO3yMIiTH HE CTyNiHb HAOIMKEHHS CTATUCTUYHOTO TOKAa3HHUKA JI0
peanbHOTO PO3Mipy, a MOBHY WOTO BIITOBIIHICTH PeabHOCTI. Y OiIbII
BY3bKOMY PpO3yMIiHHI TOHSTTS TOYHOCTI TIOKAa3HUKA BXXHUBAIOTh TIPU
JOCII/DKEHH] SBHUI, sIKI (DOPMYIOTBCS SIK 11 BIUTMBOM 3aKOHOMIPHOCTEH,
TaK 1 Iijl BIJIMBOM BHITQJKOBOCTEH. Y TakoMy pa3i MOHSTTS TOYHOCTI
MOB'SI3yIOTh 3  IMOBIPHICTIO  PO3paxyHKIiB 1 HOro BH3HAYCHHS
JIOTIOBHIOETHCS TIOHATTSAM HAJIHHOCTI OLIHKH TOYHOCTI, TOOTO CTyICHEM
HMOBIPHOCTI, 3 SIKOIO MOXYTbh CTaTHCS BIIXWJCHHS MiX OJCpKaHUM
MOKA3HUKOM 1 TUM, SIKUH BHU3HAETHCSI ICTHHHUM. BenuuuHy Takoi pi3HUII
Ha3MBaIOTh MOMMJIKOI, 200 MOXHOKOI. SIKINO, HAPHUKIAJ, IPU KiITBKOX
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BHMipax 3aJMIIKIB CHJIOCY Yy CHJIOCHIH TpaHIiei ojepkaHi pi3Hi
MMOKa3HWKH BUMIPIB, TO TPUHMAETHCS 3a ICTHHHAW pO3Mip TOKa3HUKA
cepeHiil 00'eM 3amacy CUI0Cy, OJIepyKaHUi 3a KiJIbKOMa BUMipaMHu.

BinxuiieHHsS CEepelHbOIO PO3MIPY BiJi OKpEeMHX pEe3YJIbTaTiB
PO3paxyHKIB y IIbOMY BHIAJIKy BBAXKAIOTHCS IMOMWJIKaMH. Taki TMOMMIKH
HA3UBAIOTh BHIAJKOBUMH, a00 CTaTUCTUYHUMH. JleTanbHUN pO3risij
LLOTO IMUTAHHS € TPEJIMETOM BUBUCHHS CICLIAIbHUX PO3JILIIB.

VYTBOpEeHHSI CTaTUCTUYHUX IIOKa3HHWKIB 1 moOymoBa iX cHcTeMH
3IIHCHIOIOTBCSL Yepe3 JOCUTh CKIaJHUH IIIAX, MOB'sI3aHui (y BCIX HOTO
BIATIHKAX) 13 CYCHiIbHOIO TpakTHKO0. OCTaHHS € BUXITHOI 0a3010
CTaTUCTUYHOIO IM3HAHHS 1 HOCHIIIKEHHS, a OTXKE, 1 BUXIAHUM IOYaTKOM
(hopMyBaHHS CTaTUCTUYHUX IMOKa3HUKIB. CTaTuCTHYHA NpakTHKa (IK i
OyIb-siKa CyCIiJIbHA) € HE TUIBKM BUXIJHUM TI0YaTKOM, OCHOBHOKO 1
KIHIICBOIO METOI0 YTBOPEHHS CTAaTHCTHYHMX NOKa3HHWKIB, BOHa € IX
KPHUTEpiEM ICTUHHOCTI. 3pa3y K BUHHKA€E MUTAaHHS, K JJOBECTH iCTUHHICTD
chopMOBaHMX TIOKa3HUKIB. Take MOBEACHHS MOXKE 3/IHCHIOBATUCS JIBOMaA
[UISXaMH: a) eMIIPUYHUM, TOOTO 0€3MOCEPEIHIM ITOPIBHSIHHSIM 3 dKHUTTSIM,
3 TMPaKTHKOIO; ©) JOTIYHUM, TOOTO TIOPIBHSHHAM C(OpPMOBAHUX
CTATHCTUYHUX TIOKa3HWUKIB 3 OyIp-SKMMH IHIIUMH TIOKa3HHKaMHU
(Hampukiaa, oOYHCICHNH MOKa3HUK COOIBApTOCTI BUPOOHHUIITBA MOJIOKA B
rOCHOJIAPCTBI  MOXKHA TIOPIBHATH 3 QHAJOTIYHUM TIOKa3HUKOM Y
MOJIOYHOMY CKOTapCTBI MAMPUEMCTB aIMiHICTPATHBHOTO PaiOHY ).

Jo mnpsmMux (KOHKpPETHHX) MPHUAOMIB MEPEBIPKH BiJNOBITHOCTI
CTAaTUCTHYHHMX ITOKA3HHKIB JIMCHOCTI HajJeXaTh: eKCIepTHa oIiHka (il
3IIHCHIOIOTH BHCOKOKBaJi(ikoBaHi ¢axisi); PO3paxyHKOBUI
eKCIEpUMEHT (BIH TPOBOAMTHCS 3 BHKOPHCTAaHHAM MaTEeMaTHYHUX
METOIB); MOPIBHAHHS MMOKAa3HHUKIB, PO3PaxOBaHUX PIZHUMH CIOCOOaMH i
METOJIaMH, Ta AESIKi 1HIII.

Jlo HempsAMHX ~ XapaKTepUCTUK BIAMOBIZHOCTI CTaTUCTUYHOTO
MMOKa3HUKA JIMCHOCTI HAJIEKUTh MOro CTIHKICTh. CTIMKMMHM BBaXKarOThHCS
Taki TMOKa3HWKH, AKi TpW OOMEXKEHHX 3a PO3MIpOM 3MiHaX BHXITHOI
iHpopMmariii abo yIOCKOHAJeHHS 1 YTOYHEHHS METONIB iX BHUMIpY 1
PO3paxyHKIB 3aJUIIAIOTHCS HE3MIHHUMHM YH 3MIHIOIOTBCS .HE3HAYHO.
OpHi€r0 3 03HAK CTIMKOCTI CTATUCTHYHHUX MMOKA3HUKIB € TE, 110 PO3MIPH iX
MMOBTOPIOIOTHCS Y JOCIIKCHHSIX, 3MIMCHIOBAHMX Yy PI3HMX perioHax i 3a
pi3Hi mepioau vacy.

CraJi MOKa3HUKU BUKOPUCTOBYIOThH, K MPABWIIO, TIPU HOPMYBaHHI,
EKCTPANOJISIii i 1HITNX MPaKTHYHKX 1 aHAIITHYHUX PO3paxyHKax.

I3 ckazaHOrO BUILE BUIIUBAE, IO MUTAHHA A0COIIOTHHX 1 BiIHOCHUX
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MOKa3HUKIB Tpeda po3risjaTH 3 TOYKHM 30py KOMIUIGKCHOTO iX
BHKOPHUCTAHHSA, TOOTO 3 ypaxyBaHHSIM IX OCOOJHMBOCTEH, B3a€MO3B'SI3KIB 1
pisHuib. Hacammepes ¢ BpaxoByBaTH ICHYBaHHs TICHOT'O 3B'SI3Ky MiX
a0COIOTHUMM 1 BITHOCHUMH BeJIMYMHAMU. OCKIIbKHA BITHOCHI MOKA3HUKHA
B1100paKyIOTh BIHOIICHHS a0CONIOTHHUX IMOKA3HMKIB, 1X 3MIiHU 3aJI€KaTh
BiJl OcTaHHIX. AJie 10 CBOil CyTi 1 XapakTepy 3MiH BiJIHOCHI NMOKa3HUKH
ICTOTHO BiJIPi3HSIFOTHCS BiJl a0CONIOTHUX, MMPHUOMY OCTAHHI MOXYTh MaTH
30BCIM MPOTHIICKHUI HANIPSM 3MiH 100 a0COMIOTHUX MMOKa3HUKIB.

Crig BpaxoByBaTH TaKy OCOOJUBICTh, 110 BITHOCHI BEJIUYHUHU I10-
pi3HOMY BiZOOpa)KylOTh 3MiHM CYCHUIBHUX SIBUII 3alIe)KHO Big ix
abcomoTHUX po3MipiB. Tak, Mami 3a po3MipoM SIBUIIA Yy HPOLEHTHOMY
BIJHOIIEHHI 3MIHIOIOTHCS 3HAYHO IMIBUJIIE, HIXK aHAIOrIYHI IM BEIHKI 3a
po3mipoM siBuia. TomMy po3paxyHOK NPUPOCTY LIOA0 Majoro 3a po3MipoM
IIOYaTKOBOTO PiBHS MOXKE JaTH OiMbIIANA TIPOIICHT 3pOCTaHHS, HIXK THCAY1
OJIMHUIIH TIPH 3HAYHOMY 32 PO3MIPOM IMOYaTKOBOMY PiBHI.

Takum 4YHHOM, TIpU JIOCHIIPKEHHI KOHKPETHHX  COIaJIbHO-
eKOHOMIUHHX SIBUII HE MOXHA OOMEXYyBaTHCS pO3paxyHKaMH JIMIIE
MIPOLIEHTHHUX CIiBBITHOIIEHB, TpeOa BpaXxOBYBATH, 110 KPHETHCS 32 TAKUMHU
crniBBigHOMEHHAMH. HeoOXiTHO O AHYBaTH 3aCTOCYBaHHS a0COMIOTHUX 1
BIJIHOCHUX TOKa3HHKIB, 130JIbOBaHE 3aCTOCYBAaHHS BITHOCHUX IMOKa3HUKIB
BiJl a0COJIFOTHMX MOJKE MPHU3BECTH JI0 TTOMUJIKOBHX BHCHOBKIB, OCOOJIMBO
MIpH aHaJi31 PAAIB TUHAMIKH.

KoMIuiekcHe BUKOPHCTaHHS a0COJIOTHUX 1 BITHOCHHUX TMOKA3HUKIB
Jla€ 3MOTy TIOTJIMOWTH aHalli3 CyCHiJIbHUX SIBUIL, BUSBUTH 3aKOHOMIPHOCTI
1 0cOOIMBOCTI X PO3BUTKY.

OTxe, po3podLi HAYKOBO OOIPYHTOBAHOI CHCTEMH CTATHCTUYHHUX
MOKa3HMKIB MEpeye BeJIUKa i KPomiTKa poOoTa 100 BUBUEHHS (HOpMHU i
3MICTy TIOKa3HWKIB, BUMOT 70 iX (popMyBaHHS 30KpeMa i B KOMILIEKCI.
KinmeBumM 3aBmaHHSIM CTaTHCTUKH Y IiM CIpaBi CIiJ BBAXKATH MOOYIOBY
CYIIEPCUCTEMHU CTaTUCTUYHMX MOKa3HMKIB. OCTaHHI y JOCKOHAIIH (Gopmi
MTOBUHHI 3a0€3MEeUNTH MOXIIMBICTH TOPIBHSHb BUPOOHMYMX CTOCYHKIB Y
HOBUX PHHKOBHX YMOBaxX BHPOOHHIITBA HE TUTBKM B MeKaxX KpaiHH, a i Ha
OUIBII BUCOKOMY PETiOHAIbHOMY PiBHI.
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TEMA 5. AHAJII3 PAAIB PO3NOALITY
§ 5.1. IIoHSATTSI PO CTATUCTHYHI PN PO3MOILTY

Mato4n B po3NOpsUKEHHI JaHi CTATUCTUYHOTO CIIOCTEPEKEHHS, 1110
XapaKTepU3ylTh TE YW IHIIEC SBHIIE, IIEpII 3a BCE HEOOXIAHO iX
BITOPSIKYBATH, TOOTO HAJaTH XapaKTep CUCTEMHOCTI.

AHTIIACHKHN CTaTUCTUK V. dx.Peiixman 3 MIPUBOY
HEYIOPSAKOBAaHMX CYKYITHOCTEH 00pa3HO CKa3aB, IO 3ITKHYTHCS 3 MaCOI0
Hey3araJbHeHUX JaHUX PIBHO3HAYHO CHUTYallii, KOJU JIOJUHY KUAAIOTh Y
micoBux xamax Oe3 kxommaca. Illo  co0oro sBige cuUcTeMaTH3ALis
CTaTUCTUYHMX JAHMUX Y BUIIISIL PSAIB PO3NOIiLY?

CTaTHCTUYHUNA PsA PoO3MOALNY - 1€ BIOPSAKOBAaHI CTaTUCTHYHI
cykymHocTi (Tabnm. 17). HalimpocTimum BHAOM CTaTHCTUYHOTO PSIIy
PO3MOAITY € PaHXUPOBAHHUH psif, TOOTO psiA YMCEN, 110 3HAXOIUTHCS B
MOPSAKY 3POCTAaHHS YM CHAfaHHS Bapiloodoi o3Haku. Takuil psg He
JTO3BOIISIE CYIUTH TIPO 3aKOHOMIPHOCTI, 3aKJIaJIeH]l B PO3MOIUICHUX JaHHX:
01151 SIKOT BEJTMYMHU TPYIYETHCS OUTBIIICTh MOKA3HUKIB; K1 € BIIXUICHHS
BiJl 1€l BEIWYMHU; SKa 3arajbHa KapTHHA PO3MOILTY. 3 Ii€I0 METOI0
IpyNyIOTh JaHi, T[OKa3yluu, SK YacTo 3yCTpidaroThCs OKpeMmi
CTIOCTEpEKEHHsI B 3araibHOMYy iX uncni (Cxema 1).

Tabnuys 17
3arajabHuii BUTJIS CTATHCTHYHHUX PAAIB PO3NOIiLY
Bapianra YacroTa Bapianra | Yactorta
X1 n X1-X2 n;
X2 n; -X2-X3 n
Xm Ny Xm=Xm +1 Ny
Zn; 2n;
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CraTucTuyHi pSau po3MOIiTY

Pamxwuposani PP Bapiauiiini PP ATtpubyTuBHi PP

Huckperni PP IaTepsanbHi PP

Cxema 1. CxeMacTaTHCTHYHUX PSAAIB PO3HOALTY

Posmoaisn  OAMHHUIL CYKYIMHOCTI 3a O3HaKaMM, IO HE MaroTh
KIJIBKICHOTO BHpa3y, Ha3WBAETHCA ATPUOYTHBHUM PSIOM (HANpUKIAL,
PO3IO/IIN MiIPUEMCTB 32 X BUPOOHHYUM HATIPSIMOM).

Psimu posmojisly OJMHHUIIE CYKYITHOCTI 3a O3HAKaMH, IO MaroTh
KUTBbKICHMH BUpa3, HA3MBAIOTHCS BapialliiHUMU psiaamMu. Y Takux psjuax
3HAYCHHS O3HAKH (BapiaHTH) 3HAXOIATHCA B TOPSIKY 3POCTAHHS YH
CriaJlaHHS.

VY BapiamiiHOMY psilli  PO3IMOJAUTY PO3PI3HAIOTH J[BA CIEMEHTH:
BapiaHTa 1 udacToTa. BapiaHTa — Le OKpeMe 3Ha4YeHHS TIPYIyBalbHOI
O3HaKH, YaCTOTA — YHCIO, SKE IOKa3ye, CKUIBKU Pa3iB 3yCTpPiYaeThCs
KOXXHA BapiaHTa.

Y MaTeMaTHuHIll CTaTUCTHLI OOYHUCIIOETHCS 1€ OAWH EJIEMEHT
BapiariitHoro psamy — 4yacTicTb. OCTaHHS BU3HAYAETHCSA, SK BiJTHOIICHHS
YacTOTH BUMAJKIB TaHOTO 1HTEpBaJy JI0 3araibHOI CyMH 4acToT. YacTicTh
BH3HAYAETHCS B YACTKAX OJWHUII, BigcoTKax (%) B mpomine (Yoy).

Takum unHOM, BapiamiiiHuii psx po3moaily — 1e Takwi psijg, y
SKOMY BapiaHTH pO3TAlllOBaHI B TIOPSIKY 3pOCTaHHs abo CrajaHHs,
BKa3zaHi iX yactotu abo uactocti. Bapiamiiini psym OyBaroTh TUCKPETHI
(mepepuBHi) 1 iHTEpBaJbHI (HETIEPEPHBHI).

Juckperni Bapiauilini pagm — ne Taki psaay posnojiny, B SKHX
BapiaHTa SIK BEJIMYMHA KUIBKICHOI O3HAKM MOXKE MPUHAMATH TUIbKH IIEBHE
3Ha4YeHHs. BapiaHTu pi3HATHCS MiX cOOOIO HA OJHY UM KiJIbKa OJUHULb.

Tak, KinbKicTh BHPOOJNECHHX JeTaneld 3a 3MiHy KOHKPETHHM
POOITHUKOM MOXKE BUPAXKATUCS TUTBKK OJHUM MeBHUM 4uciom (6, 10, 12 1
T.1.). [IpuknagomM ITUCKpeTHOro BapialiiHOTO psay MoKe OyTH PO3IOJiI
MpaLiBHUKIB 32 KiNbKICTIO BUpOOIeHnX Aeranei (tadm. 18).
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Tabauys 18
JuckpeTHuii psij po3nojiay

Bupobnieno neraneit 3a 3miHy, KinbkicTs poOITHHKIB,
mr. (%) gou.,("")
6 16
7 10
8 8
9 10
10 12
11 16
12 3
InTepBanbHi (HemepepuBHi) Bapiamiiini psigu — Taki psaaM

pO3MoAiNy, B SKMX 3HAYCHHS BapiaHTH JAAaHO y BHUIIISAL iIHTEpBaliB, TOOTO
3HAYCHHS O3HAK MOXYTh BIAPI3HATHCA OJHE BiJ OJHOTO HAa CKiJIbKH
3aBroJHO Many BenunuumHy. llpm moOymoBi BapiamiiiHOoro  psmy
HETepepuBHOI O3HAKM HEMOKJIMBO BKa3aTW KOXKHE 3HAYCHHs BapiaHTH,
TOMY CYKYIHICTh PO3MOAIISETHCS 3a iHTepBanaMu. OCTaHHI MOXKYTh OyTH
piBHI 1 HepiBHI. s KOXKHOTO 3 HMX BKa3ylOThCS 4acTOTH ab0 4acTOCTi
(Tabmn. 19).

B i"TEepBaNmbHMX psAmax po3MOMLTY 3 HEPIBHUMH iHTepBajIaMH
OOYHCITIOIOTh TakKi MaTeMaTHYHI XapaKTepUCTHKH, SK IHUIBHICTH
po3noiay i BilHOCHA IIIBHICTH PO3MOALY HAa JaHOMY IHTEPBAIL.
[Tepma xapakTepuCTHKa BH3HAYAETHCS BIIHOIIEHHAM YacTOTH [0
BEJIMYMHH TOIO K IHTEpBaly, Jpyra — BIJHOIICHHSIM 4YacTOCTiI JI0O
BEJMYMHHU TOTO XK IHTepBajiy. [Jis HaBEIEHOr0 BUIIE MPUKJIAAY HIIbHICTh
PO3MOJITy Ha MEPIIOMY IHTEpBai cTaHOBUTHME 3:5 = 0,6, a BiJIHOCHA
LIUIBHICTB Ha 1IbOMY iHTepBaii — 7,5:5=1,5%.

Tabnruys 19
InTepBaNbHUIL PSIA PO3NOITITY
YucenpHICTh KinpkicTh mexin %
MPAIIOIYNX, Y0II. (X;) (ny) JI0 TICYMKY
20-25 3 7,5
25-30 9 22,5
30-35 16 40,0
35-40 8 20,0
40-45 4 10,0
Bcroro 40 100,0
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§ 5.2. I'pacdiune 300pa:keHHsI pAAiB PO3MOILTY.
OcHoBHi ()OpMH CTATHCTHYHHUX PO3MOALTIB

I'padiune 300paskeHHs PAAIB PO3MOALTY (SK 1 CTATUCTUYHUX JTaHUX
B3araji), KpiM JOCSTHEHHS HAOYHOCTI, MEPECIiIye ¥ aHAIITUYHY METY.
I'padix no3Bonsie B HaWOUIBII MPOCTIH 1 AocTynHid Qopmi mijgaaTH
aHamizy (Bi3yaJbHO) CTaTHCTUYHUH psJ posmnofiny. Bapiamiiiai psam
3aJIe’KHO Bifl BUAY 1 MOCTaBJICHOT 3a/1adi iX aHali3y rpaiqvHO MOXYTb OyTH
300pakeHi y BUJIi MOJIIrOHY, TicTOrpaMu, KyMyJisiTH, OTiBH.

IoJiron po3noniny OynyeTbcsi B IPSIMOKYTHIH CHCTEMi KOOpPIHMHAT,
IpHU IIbOMY Ha OCi adCLMC BiIKJIaJaeThcsl BapiaHTa, a HA OCi OpAMHAT —
gacToTa abd0 4acTicTh. 3a JOMOMOIOK TOJITOHY PO3MOJIiTY, K MPaBHIIO,
rpagiuHo 300paXKyl0ThCsl JUCKPETHI BapiaiiHi psau (puc. 3, Tadm. 20).
[Ipn moOy0Bi MOMroHy A IHTEPBANBHUX PSJIIB PO3MOJLITY OpIMHATA,
sIKa BIJITIOBiJIa€ 9acTOTi (4aCTOCTi) BCTAHOBIIOETHCS MEPIIEHANKYJIISIPHO OCi
abcIuc y TouIll, 110 BiATIOBIAAa€ EHTPY 1HTEpPBAIY.

Yacrora, y

350 ~
300 -
250 A
200 -
150 -

100 -

50 -

'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

30 31 32 33 34 35

. Bapianra, x
Puc.3 Iosiron P ’

Takuit croci®0 300pakeHHS IHTEPBAJIBLHOTO pSIy HA3WBaIOTh
CIOCOOOM «HaBaHTAKEHUX OpAWHATY. BiH 3acHOBaHMI Ha MOIyIIEHHI
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YMOBH PIBHOMIPHOTO PO3IMOAINYy YacTOT y MeKax iHTepBajiiB. SIKmo 1e
TakK, TO YaCTOTH MO>KHA BiJTHECTH /10 KOHKPETHOTO 3HAYCHHS BapiaHTH, SKe
3HAaXOJMUTHCS B IEHTPI IHTEpBaly. 3a TaKUX YMOB cepejrHa (LIEHTP)
iHTEepBaNly HIOM «HaBaHTaxyeThecsi». s rpadidHOro 300parKeHHS
IHTepBaIbHUX  (HEMEpepUBHHMX)  BapiallilHUX  psAiB  YacTimie
BHKOPHUCTOBYIOThCSL TicTorpamMm. OcTaHHS sBJSE COOOH CTYIIHYACTY
Girypy y BHIVISII HPSIMOKYTHMKIB, IO NMPUMHKAIOTh OJUH JIO OJHOTO.
[lopsimox moOyzoBu nporo BuAy TpadikiB Takmidl. Ha oci abcuuc
BIZIKJIQIAIOTh IHTEpBaJIM 3HAYCHb BapiaHTH. BoHM X € OCHOBaMu
MPSMOKYTHUKIB, BUCOTA SIKUX (OpAMHATA) MPOIOPIIiiiHa 4acTOTi (4acTOCT)
inTepBainiB (puc. 4, Tadm. 21).

Tabauys 20
Po3noain pobiTHHKIB 32 3MiHHOI0 BUPOOITKOIO MPOAYKIIT

BupobieHo neranei 3a 3miny, mrT. (X;)| KintbkicTh poOITHHKIB, Y0II. (72;)

30 101
31 125
32 250
33 306
34 150
35 86

Pazom 1018

Yacrora

20 25 30 35 40 45
Bapianta (inTepsain)

Puc. 4. T'icrorpama
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Tabauysa 21
Po3noaisi poGiTHUKIB 32 3MiHHOK BHPOOITKOI NPOXYKIIil

BupobiieHo geraneii 3a 3MiHy, WT.(X;) | KinbpkicTs poOITHHKIB, HOII. (1;)
20-25 80
25-30 116
30-35 350
35-40 120
40-45 60
45-50 50
Bcworo 776

Sxmo nHeoOximHO 300pasuTH Ha TpadiKy IHTEpBaIbHUH pAL
pO3MOAITY 3 HEpIBHUMH IHTEpBajaMH, TO TicTorpamy OYyIylOTh HE IO
gacToTax (4YacTOCTSX) IHTEpBaiiB, a 1O TOKa3HUKaX IMIUTbHOCTEH
posnominy. Ilpm moOymoBi Tricrorpamm 10 aOCOMIOTHIA MIUTBHOCTI
pO3MoOIiTy 3araibHa IDioma ii JOpPiBHIOBATUME YHCEIBHOCTI CYKYITHOCTI.
I[Mpu moOymoBi rpadika BiHOCHOI IMUIBHOCTI IJIOMIA TiCTOrpaMH
JIOPIBHIOBATHME OUHHIII.

IHKONMM iMyTHh HUISIXOM po3wieHyBaHHS (MOAPIOHEHHS) 1HTEPBAIiB
BapianiiHOro psay. Y 1bOMY BHIIQAKy Ha Tpadiky ImIoma TicTorpamu
(mpiOHO cTymiHYacToi) NOBHMHHA BIAMNOBIJATH IOMNEPEAHIM BEIMUYUHI.
Sxuio mpouec mMoApiOHEHHS IHTEPBANIB TMPOJOBXKHUTH, OICPKYIOUM BCE
OpiOHim iX mapameTpu, TO JApiOHOCTYIiHYAcTa TicTorpamMa B Mexi
SIBIISITUME TJIAaBHY KPHBY.

[Tpu 300pakeHi BapiaifHOTO Psiy 3 HATPOMA/KEHUMH YaCTOTAMH
("4acTocTsAMHU) y NPSMOKYTHI CHCTEMi KOOPAMHAT OACP)KYETHCS Tak 3BaHa
KpUBa CyM — KyMyJsTa. SIKIIO pO3MOAiT HOCUTHb TUCKPETHHH XapakTep
(mepepuBHHMii) Ha TpadiKy Ha Oci aOCUUC BiAKIAAAI0Th 3HAYCHHS BapiaHTH,
Ha 0Ci OpJIMHAT — HAKOMMYeHI 9acTOTH (4acTocTi) (puc. 5, Tadum. 22).

YacroTa,y

25 26 27 28 29 30

Bapianra,x
Puc. 5. Kymynsara
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Tabauys 22
Po3noais mianpueMcTB 3a piBHeM peHTa0eIbHOCTI

PiBens penrabensHOCTI, |KUTBKICTB MignpreMcTB,| HakonmdeHa yactora
o (xi) (n:) (n:")
25 3 3
26 6 9
27 10 19
28 8 27
29 6 33
30 2 35
Bceboro 35 X

IIpumimra. I1pn noOynoBi KyMyJISITH JUlsl IHTEPBAJIBLHOTO Psily PO3NOALNTY OYAyIOTh TOUKH,
a0CIUCH SIKMX — MPaBi TPAHUIIl IHTEPBAIB, & OPIUHATH — BIAMOBIIHI iM HATPOMA/DKEHI YaCcTOTH ab0
Y4acTOCTI.

[To iHTepBasibHOMY (HEMEPEPBHOMY) psIy PO3MOAUTY OYyIyHOTh
TOYKH, a0CIUCH SIKUX — TpaBi TpaHMIll IHTEPBAJIB, a OPAMHATH — YACTOTH
("gacToctn), 110 iM BiJIIIOBIIAIOTh.

AHAIIOTIYHO KyMYJISTI B MPSIMOKYTHIM CHCTEMi KOOpAWHAT OYAYIOThH
oriBy. Pi3Huns rpadika ymmie B TOMy, IO Ha OCi aOCIMC HAHOCATH
HarpoMa/KeHi 4acTOTH, a Ha OCl opAuHaT — 3HadeHHs Bapiant. [1[o0
nobaunTti GopMy OriBU Ha Tpadiky KyMYJSITH, JOCHUTH JIUCT marepy 3 ii
300pakeHHSIM MOBEpHYTH Ha 90° 1 MOAMBUTHCS HA HHOTO 3 MPOTHIICKHOT
CTOpOHH (Ha CBiTI0) (puc. 6, Tadm. 23).

Bapianra,y

25 4
20 4
15 A

10 -

5 10 15 20 25

Harpomamkena wacrora X

Puc.6.0riBa
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Tabauys 23

Po3noais mianpuemMcTs 3a piBHEM peHTA0eIbHOCTI

PiBeHb peHTa0EIBHOCTI, KinbkicTs Harpomamxena
% (x)) HiATPUEMCTB (77; ) yactoTta (#; ")
20-23 2 2
23-26 5 7
26-29 9 16
29-32 7 23
32-35 3 26
Pazom 26 X

SIKo 30IABIIUTH 0 HECKIHYECHHOCTI

YUCJIO OAWMHHIBb CIIOCTCPCIKCHD

i

3MEHIIINTH BEIMYHHY iHTEpBaly, rpadik psaxy po3monury Oyxe Matu GpopMy KpUBOI
(puc. 7). Ha cxemi 2 HaBe/teHi ()OPMH CTATHCTHYHUX PO3MOMITIB.

DopMH CTATUCTUYHHX PSJIIB PO3MOALTY |

OtHOBEpLIMHHI | | BaraToBepimHHi
T'ocTpoBepiuHi

CumerpuyHi -
IInockoBepinHi

—

JIiBOCTOPOHHSI CKOIICHICTh

ITomipHO acumeTpuyHi

[11]

IIpaBOCTOPOHHS CKOILCHICTh

1- momi6Hi

Kpaitapo acumeTpuyHi l— U - nmoxioHi

1]

Z - momioHi

2. Cxema (opM CTaTUCTUUHUX PO3MOILITIB
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OmHOBEPUIMHHI BararosepimHHi
y
X Y X
CumeTrpuuHi
T'octpoBepmaHi [TmockoBepIIHHI
y
X X




IMomipHO acuMeTpudHi
JIiBOCTOPOHHST ~ CKOIICHICTD ITpaBOCTOPOHHSI CKOLICHICTh
(Bix’eMHa acuMeTpist) (momaTHs acUMeTpis)

Puc. 7. I'padiku popM CTaTUCTUIHUX PO3IIOALTIB
Kpaitabo acumeTpuyHi
J —110110H1

U-nomi6Hi

Z —noxioHi1

ITponosxeHus puc. 7. I'padiku GopM CTATHCTHUHUX PO3MOIITIB
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§ 5.3. Bapianis o3nak. Iloxka3znuku Bapiamii

Po3mipu 03Hak, sIKi XapaKTEepHU3YIOTh KUIbKICHI 3MIHUA THX YM 1HIIHAX
SIBUILL, 3a3HAIOTH KOJMBAHb.

SIK BiOMO, y TIEBHHX MEXaxX KOJHMBAIOTHCS (BApiIOIOThH) MOKA3HUKU
pPIBHIB MpPOAYKTHUBHOCTI mpami Ta ii omath, cobiBaprocTi Ta
peHTadenbHOCTI BUPOOHHUIITBA MPOAYKINT TOIO0. L{i KOJMBaHHS 3yMOBIICHI
neBHUMHU  (dakTopaMu, fAKi [JIIOTh y pi3HUX HampsMmkax. Jlns
y3arajbHIOIOUOi  XapaKTepUCTUKA  CTAaTUCTHYHOI  CYKYINHOCTI  3a
BapilOIOUMMH O3HAKaMH PO3PaXOBYIOTh CEPEHI BEIMUMHU. AJle cepeHsl,
XapaKTepU3yloud BapialliiHUH psa y LiJoMy, HE BpaxoBYE Bapiamiro
o3Haku. BoHa He mokasye, K po3MillieHI HaBKOJIO Hel BapiaHTH, TOOTO, Un
30Cepe/KeHI BOHH MOOJIM3y CEepeHbOI, YA 3HAYHO BiJIXWISIOTHCS BiJ| HEI.
CepenHs He TIOKa3ye XapakTep Bapialii O3HAKH i CTEIHb i1 KOJIHBaHb.

VY neskux BUMAgKax Ta K cama CepeiHsl MOXKE XapaKTepHU3yBaTH
30BCIM pi3HI CyKymHOCTi. ToOTO B MBOX a00 AEKUIBKOX CYKYITHOCTSIX
cepenHi BEIMYWHU OTHAKOBI (32 piBHEM), a BIIXWICHHS BiJ IIUX CEPEIHIX
pizHi. YV Tabmuii 24 HaBeAEHO MaHI MPO BUPOOHWYWH CTa)X POOITHUKIB
IBOX 1eXiB miampueMcTs (A 1 b).

Tabmmusa 24
BuxigHi i po3paxyHkoBi 1aHi A1 o04ucIeHHSA
cepeaHboil (X;- CTaXK Y POKAX, N; - KUIbKiCTh poOiTHUKIB)

A b
X n; XN Xi n; Xin;
2 1 2 2 30 60
3 5 15 3 20 60
4 30 120 4 10 40
5 60 300 5 50 250
6 30 180 6 10 60
7 5 35 7 20 140
8 1 8 8 30 240
Bceboro 132 660 - 170 850

Cepenni, o0uncieHi aast 000X CyKymHOCTEH, OyyTh OAHAKOBI
- Xxn, 660 - 850
=l R s L 850
Xn, 132 170
BinxwiieHHs Bijg 00YHMCIEHUX CEepeAHIX MarOTh Pi3HUI xapaktep. Y
nepmomy 1iexy crax 120 pobitaukiB (30+60+30) i3 132 (TobTo 91 %)
BIIXWIIIETHCS Bl CEPETHBOTO CTaxy (5 poKiB) He OUTbINE 5K Ha | pik.
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Y mpyromy mexy 70 BumamkiB (10+50+10) i3 170 maroTh Take X
BigxmwieHHs — 41 %. 3po3ymino, mo y NEpIIOMY BHUIAAKY CEpeIHs
XapaKTepUCTUKa OUIbII HajiiHa (OUIBLI THUIIOBA), HIX y Apyromy. SIKIio
3HAYCHHS O3HAKU OLJIbIINE BIAXUISETHCS Bil CEpeaHbOl (IPYrUil BUMAOK),
TO JOCII)KYBaHa CYKYITHICTh BBaKAEThCS MEHII OJHOPIIHOIO, a CepeIHs
MeHII HajaiiHoo. ToMy mTOpsSJ 3 cepeHIMH BeJIMYMHAMH BaXKITUBE
TEOpeTUYHE 1 MpPAaKTUYHE 3HAYECHHS Ma€ BHBYCHHS BiJXWICHb Bij
cepennix. Ilpu mpomy SBISIOTH iHTEpec SIK KpalHI BIIXWJICHHS, TaK i
CYKYIHICTh BCiX BigXwieHb. Bim po3maxy 1 po3momiry BiIXHJICHb
3aJIeKUTh HAJIMHICTh CcepeiHiX XapakTepucTuk. OcTaHHI, HEOOXiJTHO
JIOTIOBHIOBATH TIOKa3HUKAMHU, SIKi BUMIPIOIOTh BiAXWJICHHS BiJl HUX, TOOTO
ITOKa3HUKAaMH Bapiariii.

Jist KibKicCHOTO BUMIpY Bapiauii o3HaKM MareMaTH4yHa CTaTHCTHKA
po3pobmiia psI  TOKa3HUKIB: po3Max Bapiaiii, cepeAaHe JIiHiHEe
BIIXWIIGHHS, CEpeHill KBajapaT BiAXWIEHb (IHCIEpCis), CepeaHe
KBa/IpaTHYHE BiAXWICHHS, KOSPIIIEHT Bapiarii.

VY Tabnumi 25 Ha3BaHI CTATHCTUYHI XapaKTEPUCTHKHU TMPEACTaBIECHI
CTpYKTypHUMHE iX (opmyrnamu. Cepen KoedilieHTIB Bapiamii HaWOUIbII
BXKMBAaHUH TMOKa3HUK, SIKMH BUPAXOBYETHCS 3a CEPEAHIM KBAJAPATHUYHHM
BIIXUJICHHSM.

Tabmurs 25
DopMyJiu po3paxyHKy NOKA3HUKIB Bapiauii
®dopma, 3yMOBII€HA BiJICYTHICTIO UM HAsSBHICTIO
CraTHCTHYHA XapaKTePUCTHKA
N CTATUCTUYHUX Bar
Bapiarii
He3BaKEHA 3BaKCHA
Posmax Bapianii R = Xiux = X R = X0 = Xonin
CepenHe niHiiHE BiAXHICHHS Slx, —x x,—x |
d,=—"— d ="
n n;
Jucnepcis (neBiaTa, cepenHii > Z(x, —x)’ > Z(x,-x)’n,
KBaJ[paT BiIXUJICHB) T = n s o,
CepenHe KBapaTHIHE BiAXHICHHS (x, — x)2 (x, —x)’n,
O, =4— o, = |——
H n 3 zn‘
— — R R
Kogdngiem Bapialii: rmo o v, =100 v, =100
BapianifHoMy po3maxy (KoedimieHT x x
OCIIMJISIIIT)
1H1H d d
1O cepe/IHbOMY TiHiHHOMY v, =100 v, = %100
BIIXMJICHHIO (HEPIBHO Ta) x x
10 CepeIHEOMY KBaJPaTHUYHOMY 7 = %100 v =% 100
BIJIXUIIEHHIO 7 x 7 x
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Po3max Bapiauii, sBisgroun co00I0 PI3HUIIO MDK KpalHIMH
(excTpeMaJbHIMH) 3HAYEHHSIMH O3HAKH BapiallifHOTO psAy, Ja€ JIHIIe
3arajibHe YSBJICHHS PO PO3MIpW Bapiaiii, ToOTO i1 HAONMIKEHY OIIHKY.
BenuunHa 11 HecTiliKa 1 3HAYHOI MIPOI0 3aJICKHUTh BiJl BHIIAJIKOBOCTEH.
Bona He mae ysBACHHS IIPO PO3MIpH BIIXUJICHb BapiaHT OJiHA BiJl OJHOI B
MPOMIKKY MK KpaiiHiMM iX 3HaueHHAMH. OcOOJHBICTIO IOKa3HHKA
po3maxy Bapiaiii (R) € Te, 1110 BiH He BiI0Opaxkye BIAXUIICHD YCiX BapiaHT,
HE BPaxOBY€ YacTOTH, a BEIMYMHA MOTO 3alIe)KUTh BiJ IBOX KpanHiX
3HAa4YCHb O3HAKH.

Tomy st y3araqbHEHOT XapaKTEPHCTHUKH PO3MIpy LUX BiIXHJICHb
PO3paxOBYIOTh CEPETHIO i3 BiIXUJICHb.

Crnig maM'sataTu, MO TEPMiH «BIIXWIEHHS Bifl CEpEAHBOD» O3HAYae
PI3HUIIIO MIXK BapiaHTOIO 1 cepeIHbOI apu(METHYHOIO B 1aHIl CYKYIHOCTI.
VY po3paxyHKax 3aBI BiIHIMAIOTh CEPEIIHIO BiJl BApiaHT, a HE HABIAKH.

OCKiTbKH CyMa JIOAAaTHUX 1 BiJi’€MHUX BiIXHWJIEHb 3aBXIH JIOPIBHIOE
HYITIO (BIIACTHBICTH CePeTHBOT apu(h)METHIHOT), YMOBHO MPHITYCKAIOTh, 110
BCl BIAXWIEHHS MAalOTh OJHAKOBMH 3Hak. CyMa TakuX BiJIXWICHB,
MoJIJIeHa Ha iX YHCII0, Ma€ Ha3By cepemHe JdiHiline Binxuaenus (d). Llei
MOKa3HWK Mae 3HA4YHy TiepeBary rmepen posmaxom Bapiamii (R) y
BIJIHOIIIEHH] MMOBHOTHM KOJWBAHHS O3HakH. YmMm OinbIa HOro BeIMYMHA,
TUM MEHIIl OJTHODPIJTHOI0 BBAXKAETHCS CYKYMHICTh. [IOKa3HHMK cepeHbOTo
JMHIMHOTO BIAXWIIEHHS Y CTaTHCTHIN 3aCTOCOBYIOTH piako. s Bumipy
MipH Bapialii yacTinie oOTpuMaHi BiIXWICHHS MiJHOCATH A0 KBaJapary, a 3
KBaJ[paTiB BIAXWICHb OOUHCITIOIOTH cepeHI0 BennunHy. OepkaHa TaKuM
YMHOM Mipa Bapialii Ha3UBa€ThCS cepeHiM KBaJAPaToOM BiXujeHb_abo
aucnepciero (7).

Sxmo no0yTH KOpiHb KBAJAPATHUI 3 AUCHEPCii, OJCPKUMO cepeaHe
KBajpaTuyHe BigxuiaenHss (©). Jlama craTHCTHYHA  BEJIMYUHA
xapakTepu3ye aOcCoJIOTHY Mipy Bapiarii, I1i¢ IiMEHOBaHE 4YHUCIIO 1
BUPAXKAETHCS Y THUX K€ OAMHUISIX BUMIPY, B SIKUX BUPa)KCHI BapiaHTH.
Cepenne kBaJpaTHYHE BiIXWICHHS Ha3MBalOTh TaKOX CTaHIAPTHUM
BiIXHJICHHSIM, CTAHIAPTOM 200 MPOCTO «CHTMOIO).

Cepenne KkBaapaTudHe BiaxuneHds (©) i gucnepcis () €
3araJbHONPUHHATIMU TOKa3HWKaMW Mipd Bapialii O3HAaKH, MaloTh
LIMPOKE 3aCTOCYBAaHHS Y CTATHCTHIII.
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3MiHCHIMO PO3PaxyHOK Ha3BaHWUX CTATHCTHYHUX XapaKTEPUCTHK 3a
JMAHVUMH paHilie PO3TISTHYTOTO MPUKIAAY TIPO CepeHiil cTaxKk pOOITHHUKIB
(Tabm. 26).

Benuunna aucnepcii BiamoBigHo it 00'exTiB A 1 b cTaHoBUTHME:

ot = 2T 18 g b 720,
n, 132 o100

3Bifcu 3HaxoauMo:; %4 = 089 =094 o =42 =20.

Sk GaunMo, y APYroMy BHIIQJIKy CEpEIHE KBaJpPATUUHE BiIXUIICHHS
%5 OINBII K Yy JBa pasd MepeBHINye BeauunHy+. OTke, Apyruid psa
PO3MOJITY XapaKTepU3YEThCsl OUIBIT BHCOKOI Bapialli€l0 O3HAaKH, HIXK
MepIINH.

Tabauys 26

BuxigHi i po3paxyHKoBi 1aHi 119 0049HC/IeHHS MOKA3HUKIB Bapiamii
A b

X n, x-x | (x-x7° | (x-0n’| % n, x—x | (x—x)} | G-om
2 1 -3 9 9 2 30 -3 9 270
3 -2 4 20 3 20 -2 4 80
4 30 -1 1 30 4 10 -1 1 10

5 60 0 0 0 5 50 0 0 0

6 30 1 1 30 6 10 1 1 10
7 5 2 4 20 7 20 2 4 80
8 1 30 9 9 8 30 3 9 270
Pazom | 132 X X 118 X 170 X X 720

CepenHe KBaJpaTHYHE BIIXWJICHHS BUKOPUCTOBYETHCS 1 SIK
caMOCTiliHa CTaTUCTHUYHA XapaKTEePHUCTHKA, 1 SIK OCHOBA IS TOOYIIOBH
(oOuMCaCHHS) IHIIMX CTAaTHCTHYHHUX  XapaKTEPUCTHK: KOeQIlie€HTIB
Bapiailii, TOMWJIOK PENPe3eHTATUBHOCTI PI3HOMAHITHUX XapaKTEPUCTHUK
po3noiny, KoedillieHTiB KOpeJsIiii i perpecii, eeMeHTIB JUCIEPCIHOTO
aHamizy, GopmyI perpecii.

3a CBO€IO BEJIMYMHOIO O 3aJIC)KUTh HE TUILKH BiJ CTYIEHs Bapiallii, a
i Bi1 aOCOIOTHHUX PiBHIB BapiaHT i cepellHbOi.

Tomy mopiBHIOBaTH CTaHAAPTHI BIIXWJICHHS, pPO3paxoBaHi 3a
BapiallilHUMKU pSgamMH 3 PI3HOWMEHHUMH O3HakamMu (SIK 1 3 pi3HUMH
piBHAMHE), Oe3M0CepeIHBO HE MOXKHA.

MoXJIUBICTH ~ TAKOro  MOPIBHSHHS  3a0e3meuye  IOKa3HHUK
MPOLCHTHOI'O BiAHOIIEHHS CEPEAHbOTO KBAaJPATUYHOTO BIIXWICHHS 1
cepenHboi apudmernyHoi - koedimient Bapiaumii (V). Lleli mokasHuk
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XapaKkTepu3ye BITHOCHY MIpy Bapiamii i J03BOJISIE TIOPIBHIOBATH CTYIiHB
Bapiarlii 03HaK B psAax pO3MOALTY 3 Pi3HUM PIBHEM CEpelHiX.

Hampukmnan, sSKmo uisi ypoXKailHOCTI 3€pHOBHX KYJIBTYp B OJHIH
obnacti %= 91 i © =30m, a B Apyriii — % =8 i ¥2=204.79 33 a6CcOMOTHOIO
BEJIMYMHOIO Bapiallisi y TmepiioMy BUMaaKy Oinbma (9 >8) a BiHOCHA Mipa
Bapiailii MeHIa:

V= 20100 =100 = 30%; ¥, = 22100 = 100 = 40%.

X1 30 X2 20

Koedimient Bapiauii 3pydHuil i MOpiBHSHHS Bapiauii pi3HHX
sBull. Hampuknaza, sSKIO NpH MOPiBHAHHI KoediuieHTIB Bapiamii Biky
POOITHHKIB 10 PiBHA iX TpyAOydUacTi (cyma BiANpalbOBaHOTO YacCy — JIHOJI.-
I') BUSABUTBCA, IO KoediuieHnT Bapiauii Biky V =5,3 %, a koediuieHt
Bapiauii Tpymoywacti V= 14,7%, TO poOHMTBCS BHUCHOBOK NpO T€, IO
piBEHB TPyA0yUacTi Bapitoe OinbIIe, HiX BiK.

Koedimient Bapiamii € OIiHKOIO HamiiHOCTI cepenHboi. [lpu
BeqnmunHi V = 5 % Bapiauisg BBaxaeTbcs cnabkoro, V = 6-10 % —
romipHOI0, V = 16-20 % — 3nauno0;V = 21-50 % — Benmukoro; V > 50 % —
Ty>K€ BEIHKOIO.

Jnst manux BHOIpOK Benn4mrHA KoedimieHTa Bapiaiii MOBHHHA OyTH

He Oinpire 33 %. Sk x=1;, V=0,
5.3.1. HaliBa:kuBimi MaTeMaTH4HI BJACTHBOCTI ANcIepcii

3HarouM MaTeMaTW4HI BIACTHBOCTI JHCIIEPCii, MOXKHA CIIPOCTUTH
BUpaxyBaHH ii BEIMYMHU. PO3risiHEMO iX.
1. Sxmo i3 ycix 3Ha4YeHb BapiaHT BIAHATH IIOCTiHE YHUCIO A, TO
BEIIMYMHA AUCTIEPCii He 3MIHUTHCS
0'(2‘,,, o= o’
TakuM 9mHOM, CepeHiil KBaapaT BiIXWIEHb MOKHA OOYHCIUTH HE
3a BENIMYMHAMH BapiaHT, a 32 BIAXWJICHHSIM IX Bl SKOTOCH IOCTIHHOTO

2 2
yucna, Tooto © T St

2. Slkmio 3HauYeHHS BapiaHT MOMITUTH Ha IOCTiHE YHCIO A, TO
2
BEJIMYMHA JuUcCHepcii 3MEHIIUTbCI B A°, a CepelHe KBaApaTUyHE

BiIXWIIeHHS B A pa3iB:
o’ =0 A
(7)
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I3 poro BUIUIMBAE, 10 BCi BapiaHTH MOKHA TIOUIATH Ha OyIb-iKe

MOCTiHE YMCII0, OOYMCIUTH CepeaHE KBaapaTUYHE BIIXWIICHHS, a TIOTIM
2 2 2
o= O'[X ] <A

[IOMHOKUTH MO0 Ha 1€ TTOCTIMHE YHUCIIO: 4

3. Slkmo BUpaxyBaTH CEpeAHIM KBaapaT BIAXWICHb Bia Oyab-sKOI
BeJIMYMHHU (A), IO BiAPI3HAETHCA B Til UM 1HIIMH Mipi BiJ cepeanboi (¥),
TO BeIMYWHA Horo 3aBxau Oyje Oiibllle cepeTHbOTO KBapaTa BiIXWICHb,
0GUNCIIEHOTO BiTHOCHO cepeaHboi ()0 )-

OTprMaHe TIepeBHUINEHHS [OPIBHIOE KBaApaTy pI3HMIL  MiX
CEpEIHBOI0 1 YMOBHO Y3ATOIO BEJIMUMHOIO, ToOTO /X—4/°, Ile Bce MOKHA
MOJIaTH y TAKOMY 3aIUCYy:

o’ =0'2+(;—A)2a60 o’ =02—(}—A)2'

PosrnsiHyTa BIIacTUBICTH CEPEIHBOIO KBaJpaTa BiJIXWICHb JO3BOJISE
3pOOMTH BHCHOBOK IIPO Te, IO JMCIEPCis BiJ cepemHboi (¢ ) 3aBxkau
MEHIIIa 32 JUCIIepcii, 00UUCIIeHI BiJl OYIb-SIKUX 1HITUX BEITUYHH o , TOOTO
BOHA Ma€ BJIACTUBICTh MiHIMAIBHOCTI.

4. Jlucnepcis MOCTIHHOT BETHMYUHU JIOPIBHIOE HYIFO (ijw =0y, I
BIIACTHBICTHh BHUILIMBAE 3 TOTO, III0 JUCTIEPCis € TOKA3HUKOM PO3CIFOBaHHS
BapiaHT HAaBKOJIO CEpPeAHbOI apuMeTHyHoi, a cepedHs apupMeTHUHA
TTOCTIHHOT BETMUWHA TOPIBHIOE ITil BETHMYMHI.

o . . 2 _ 7_ N2

Psji BOacTUBOCTEH aucnepcii IpyHTyeThcss Ha piBHOCTI @ =% ~ ()

ToOTo mucmepcis AOPIBHIOE PI3HHUIN MK CEPEeTHBOIO apUPMETHIHOIO
KBaJIpaTiB BapiaHT 1 KBAJAPaTOM CEPEeIHBOI apUPMETHIHOT.

5.3.2. 3aranpHa, MiZKIrpynoBa i BHYTPilllHLOrpynoBa qucnepcis

S0 BCl 3HAYEHHS O3HAKU CTATUCTHYHOI CYKYIHOCTI (TeHepalbHOT
a00 BHOIPKOBOT) PO3AUTUTH HA JIEKIbKA TPYIT 1 PO3TILIIATH KOXKHY 3 HUX
SK CaMOCTIHHY (OKpeMy) CYKYIHICTb, TO BHHHKa€ HEOOXIJHICTh
OOYMCIIEHHSI TpPhOX BHUJIB JHCHEpCidi: 3arajibHOI, MIKIPYIOBOI i
BHYTPIIIHBOTPYIIOBOI.

3arajgbHa gucHepcis — Iie CepelHid KBajapaT BiIXWICHb 3HAYCHb
03HAK BCi€1 CyKyIHOCTI BiIHOCHO 3arajibHOi CEepeIHbOI.

MixkrpynoBa jucmepciss — 1€ CepelHiii KBaapaT BiAXWICHb
IPYNOBHUX CEepeiHiX BITHOCHO 3arajibHOI CepeHbO1.
Buyrpimmaborpynosa aucnepcis — ne cepegHs apudMeTHyHA

YaCcTKOBHX (TPYNOBUX) TUCIIEPCiii, 3BakeHa 0OcsAraMu TPyIL.
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VY Tabnumi 27 HaBeneHA CTPYKTYpHI (HOpMyIH 0OYUCIIEHHST Ha3BaHUX

BHJIIB JUCTIEPCIii.

Tabnuys 27
@opmyJiu 1J1s1 00UMCIIEHHS AUcTiepciii
Bun pucnepcii Dopmyina [MpumiTka
3aranbHa ol = Z(Xiz_ 0'n 1, 9aCTOTA O3HAKU
nr
Mixrpymnosa . 2, —x)’Nj J-HOMep rpymnu
3N, Nj-obc¢sr rpymu
' INj =Zn,
XJ - rpynosa cepeHs
i-rpymu
1 2 2 — . . e
BuyTpimsborpymno o2 =29, 9 " gacTkoBi (rpymnosi) amcnepcii
Ba “’ 3N,

Ilpuknao. 3a JaHUMH BPOXKAHHOCTI 3€pHOBUX KyIbTyp 57 MiXIPHEMCTB
BHM3HAUYUTH 3arajibHy, MDKIPYIOBY 1 BHYTPIIIHBOTPYTIOBY JUCIIEPCii, YTBOPUBIIN CiM
TPy MiJIPUEMCTB 32 PIBHEM YPOXKAHHOCTI.

Jiss o0uucneHHs: 3aranbHOi Aucnepcii HeOoOXiAHO MOOYIyBaTH AUCKPETHHMA
ps po3noiny (tadi. 28).

3a pO3paxyHKOBUMH JaHUMH IIbOTO CTATUCTUYHOTO PsAY BHU3HAYAEMO
- 2

cepeHIo apudMeTHuHy (¥ )i BeMUUHY 3araibHoi aucnepcii (7 ):

— i SN2

e Xx,ni _ 1535.5 -269; o = X(xi—x) " ni _ 1399.06
Zni 57 Xni 57

=245.

Tabauys 28
BuxinHi i po3paxyHkoBi gaHi 1151 00UMCJIeHHS 3arajibHOI qucnepcii
(nucKkpeTHU psx)

Bapianra , YacroTa Po3paxyHKOBI J1aHi
X; n; X X, — x (x,. - ;)2 (x,. - ;)Zn,.
17,5 1 17,5 -9,4 88,36 88,36
17,6 35,2 -9,3 86,49 172,98
36,2 3 108,6 9,3 86,49 259,47
37,6 2 75,2 10,7 114,49 228,98
Pazom 57 15353 X X 1399,06

Jns BU3HAUCHHS MIKTPYNOBOI amcriepcii HEoOXiMHO OOYHCIMTH TPyTOBi

cepenti (*/) 1 3HaiTH 3arambHHiI 00'eM iX BapilOBaHHS BIJHOCHO 3arajbHOI
cepenHbol (X(x; —x)*Nj). 3a po3paxyHKOBUMH JaHUMH TaOmuii 29 BH3HAYaEMO
PO3Mip MIXTPYIIOBOI AUCTIEPCiT:
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o2 @ -0)'N 13475

e 23.6.
n, 57
Tabauys 29
BuxiaHi i po3paxyHkoBi gaHi 1J1s1 004HCJIEHHS MIKTPYNOBOI qucnepcii
Inrepsan Cepenmust  |O6csT Po3paxyHKkoBi gaHi
(rpyma) no rpymi, |rpym, x-x (=% |[(x;-x)N,
Xj N,
17,5-20,5 18,9 9 -8,0 64,00 576,0
20,5-23,5 21,9 6 -6,0 25,0 150,0
23,5-26,5 25,4 9 -1,5 2,25 20,3
26,5-29,5 28,2 13 1,3 1,69 22,0
29,5-32,5 30,8 15 3,9 15,21 228.0
32,5-35,5 34,0 3 7,1 50,41 151,2
35,5-38,5 36,9 2 10,0 100,00 200,0
Pazom X 57 X X 1347,5

[I{o6 BW3HAYMUTH BHYTPINIHBOIPYNOBY JUCIEPCiO, HEOOXIAHO pO3paxyBaTH

YaCcTKOBI JIUCIepCil y po3pisi cemu rpyn. Maroun rpynoBi cepeaHi |*/|, 3Haxoaumo

2
. PR . . (o2 o
10 KOXXHO1 I'pyTIil BIANIOBIAHY YaCTKOBY JUCIICPCIIO ‘ / ‘ 3a qaHuMU MpuKiIagy, SsKuu

2 2 2 2
PO3IIISAIAETHCS, HEOOXIAHO OOYHCIIUTH CiM TaKHX zmcnepcu?I(J' sO > O+ i )-

HeoOxiaHi npomixkHI JaHi uis iX oO4nCIeHHs HaBexeHo B Taduuii 30.

Tabauys 30
Buxinni i po3paxyHkoBi 1aHi 171 004KCc/IeHHS] BHYTPIIIHBOIPYNOBOI AucHepcii

oy O
(pO3paxyHOK 4YacTKOBHUX Aucnepciit) (/)

Intepsan |Bapianra, |Yacrota, _ PospaxyHKoBi jaHi
(rpyma) X, n, N | %X (BTN o;
17,5-20,5 17,5 1 17,5 -14 1,96 1,96 |oj_
(},= 18,9) 17,6 2 35,2 -1.3 1,69 338 | =(x,—x1)n,
-
Bceboro X 9 170,0 X X 9,05 905,
=9
35.5-38,5 36,2 I 36,2 -0.7 0,49 0,49
(},,,,:36.9) 37,6 I 37,6 0.7 0.49 040 | ¥(xi-x,)’n
- NVII
Bcenoro X 2 73,8 X X 0,98=|_ 0,298 ~0.49
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INogaTky 0oOYMCIICHb YaCTKOBHX IUCHEPCiit Mepexye po3paxyHOK TPYIOBHX
- Xxa 170
Xr = = —

N[

9 =18,9. Amnamoriugo
2

pO3paxoByeMo cepeaHi mms iHmmx rpym. ITotiM 3Haxomumo okpemi mmcrepcii 7/
ol =10, oL =043 o, =112, o5, =068 o =1.09;

cepennix (*/). Tak, s MEpIIOro iHTEpBAILY

BCJIIMYMHH SAKHX CTAHOBJIATH:

2 = : 2 = . . . .
gy =0,58; 0y = 0,49 (TTOCTIIOBHICTh PO3paxXyHKy ITOKAa3aHO TUIBKH JUIS TIEPIIOTO i

CHOMOTO {HTEpPBAJIIB).
Maroun OOYHMCIeHI 3HAa4eHHS YaCTKOBHX AMCIEPCiid, 3HAXOIUMO BEITUUYMHY
BHYTPIITHBOTPYTIOBOT AUCTIEPCil:
2 O-IzNI + O-IZIN[I + O-IZIINII[ t..t O-IEIINVII —

O,., =
E N, 4N, + Nyt N,
| 1x9+043x6+1.12x9+0.68x13+1.09x15+0.58x3+049x2 _ 49.57 _ oo oo
94 6+9+13+15+3+2 57

BianoBigHO 10 mpaBuiia CKIAJAaHHS JMUCIEPCiH, sIKE BHILTUBAE 3 JOKa3y, IO
SIKIIO CYKYIHICTh CKJIAJA€Thes 3 KUTBKOX TPYI, TO 3arajbHa IHCIEpCis TOPiBHIOE
CyMi BHYTPIIIHBOTPYIIOBO i MIXKI'PYIIOBOi AUCIICPCii, MAEMO:

ol =0’ +0° =236+0,9=245

obuy mep 62p

3a paHille HaBeACHUMU pO3paxyHKaMH, BeJMYMHA 3arajbHOl Jucrepcii
2
%= nopisHIOE 24,5, 0 NiATBEPKYE BipHICTh BUKOHAHUX 00UUCIIEH.

TeopeTnuHmii 1 MPaKTUYHUH 1HTEpeC MpaBUIIa TOJABaHHS TUCTIEPCIi
MoJisirae 'y TOMY, IO, 3HAIOYM JIBI BEJNIMYMHHU JAMCIEpCii, HAa OCHOBI

HaBEeJICHOI PIBHOCTI 3aBXKM MOKHA 3HAWTH TpeTro. Hampukima:
2

2 2
6p Oy O

o mzp
Maroun BeJIMYMHU MIKTPYIIOBOI i 3arajbHOT IUCTIEPCIid, MOYXKHA MaTH
ysIBY MPO CHIJIy BIUIMBY TpylyBaibHOI O3Haku. [Ipo 1me moBa mige mpu

BHBUCHHI MIUTAaHb KOPEJAIIMHOTO 1 AUCIIEPCITHOTO METO/IIB aHaJIi3y.
5.3.3. lucnepcist aJbTepHATUBHUX 03HAK

[epmr HK PO3MIISHYTH NMUTAHHS TPO JUCHEPCII0 albTePHATHBHHUX
O3HAK, CJIiJl HaraJlaT, 10 I/l aTbTePHATUBHOIO 03HAKOIO PO3YMIIOTH TaKy
03HaKy, SIKOIO OJIHI BapiaHTH HaJlIEHi, a ApyTi — Hi. Tak, Ko y BuOipIi,
sIKa CKIIAJAEThCS 3 71 OJMHUID 1 7' OMHHUIb, HAIJICHHX JaHOK 03HAKOIO,

TO 1X 9acTKa W y BUOIPKOBIH CyKyITHOCTI CTAHOBUTHME:
w="
n
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PospaxyHOk 3arambHOI, MIKTPYIIOBOi 1 BHYTPIIIHBOTPYITOBOL
IMCHepcii Uil albTepHATHBHUX O3HAK MOJAHWH 3a (GopMylIaMu B
Tabmuui 31.

Tabnuys 31
DopMyiIn 00UMCIeHHS AUCTIEPCiii VISl ATbTEPHATHBHUX 03HAK
Bun mucnepcii dopmyna pumitka
3aragpHa af, =w(l-w) W — 4acTKa OJIMHUIb
HaAIJIEHUX JAHOK 03HAKOIO
Mixrpynosa 2 _ Z(w = win, W; — 4acTKa OJIMHHIIb,
=n, HaJIJIEHUX JAHOK 03HAKOIO
B 1 —# rpymi
" - gmcio onMHULE B i - i
rpymi
i w(l- ) ; .
BuyTpimmHborpymosa ol = w,(d=w)n, 2 06'eM BUGIpKH
' >n
! (an = }’l)

Po3rnsiHeMo MOCIHIZIOBHICTh PO3paxyHKY Ha3BaHMX BUIIB JWUCIEPCIH
Ha KOHKpeTHOMY mnpukinani. Y Tabmuui 32 mpencrasiena BuOipka 60

MiIPUEMCTB, PO3MOJIJICHUX 3a BUPOOHMYMM THUIIOM Ha JIBI rpynu 3

0o0caroM "' KOXKHOI 1 BHUAUICHHSM ajbTEPHATUBHOI O3HAKU — KUIBKOCTI

30MTKOBHX ITinpremcTs (7).
[lincTaBnsroun po3paxyHKOBI JaHi
BIJIMOBITHUX BUJIIB TUCTIEPCIH, OAEPKIMO:
ol = w(l-w)=0233/1-0,233/ = 0,179;
> _ 20w -w)'n, _0.134

Tabmuui 32y opmynu

= ———————— =0,002;
’ 60
2 S 2udowdn 106 o0
n, — 60
Tabauys 32
BuxinHi i po3paxyHkoBi n1aHi 1J1s1 00UMC/IeHHS qucnepcii
aJIbTEPHATHBHOI 03HAKH
Yucino Po3paxyHKOBIi JaHi
Oo6csr OAMHHLE y
rpymi, " _
T'pyna FpZH’ Haz[I;JZeHHx W, = 7= A=w) w(l=w)n, [ w,=w | (w,—w)* | w, —w)’n,
' JIaHOIO &
03HaKoI0, 1"
1 40 8 0,200 0,16 6,4 -0,03 | 0,0009 | 0,036
11 20 6 0,300 0,21 4.2 0,07 | 0,0049 | 0,098
Beworo 60 14 ((1);‘223) X 10,6 X X 0,134
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[pyHTYIOUKCH Ha IPABKIII IOIABAHHSA JUCIIEPCI, MAEMO:
2 _ 2 2
7w =% * % a0 0,179 =0,002+0,177; 0,179= 0,179.
CepenHe KBaipaTUUHE BIAXMICHHS aTbTEPHATUBHOI  O3HAKH B

2
JTAHOMY BHIIAJIKY JIETKO 3HAWTH MIITXOM JOOYBaHHS KOPEHS 3 O,

TOBTO * o =w(l-w) =+/0.179 =0.42

§ 5.4. MoMeHTH CTATUCTHYHOTO PO3MOILTY

BapiamiiaHuit psa po3nojily MOXKe XapaKTepU3yBaTHUCS CHCTEMOIO
CTATUCTHK, SIKIi MAIOTh 3araJlLHUi MaTeMaTUYHUI BHpa3 1 HOCSTH Ha3BY
MOMEHTIB po3moainy. B mili cucreMi 3HaXOASITh CBOE BiOOpaXKCHHS
(micue) Taki y3araJpHIOIOYI XapaKTePUCTHUKU PSIy, SK CepeaHs i
JUCTIEPCIs.

CucrtemMa MOMEHTIB po3MOALTY Brepiie Oyia po3pobieHa pociiicbkiM
maTtematukoM [1.JI.UeOumeBum.

3araJibHU MaTeMaTHYHUI BHpa3 MOMEHTY PO3MOALTY (3arajJbHOTO
EMITIPUYHOTO MOMEHTY) M€ BUTJISIAL:

M, = Z(x, = A)*n, ,
Zn,
ac M, _ MOMEHT K-I'O IIOPAIKY,

% — BapiaHTH psy;

" — gacToTH psjy;

k, A — mocTiiiHi yncna [K-mopsioK (CTemninb), A — IOBUIbHE MOCTiHHE
YUCIIO (HECTIPaBKHIN HYIIb)].

Crhin mam'sitaTv, MO TPU PO3PaXyHKY MOMEHTIB CTATHCTUYHUX
PO3MOJITIB OCPeNHSAETCS Kk — Ta CTENiHb BIIXWJICHb 3HAYCHb O3HAKU
(BapiaHTH) * Bij AesKOT MOCTIHHOT BemuunHu (A).

3anexHo BiJ TOro, siKa BEJIMYMHA MPHUHHSATA 38 YMOBHHUH MOYATOK
(A), 3arampHa cucTeMa MOMEHTIB MOXKe OyTH TOJaHa TiJcHCTEMaMH
NMOYATKOBHUX, HEHTPAJbLHUX | HOPMOBAHUX MOMEHTIB.

SIKmo yMOBHMM TOYaToK A = 0, OTPUMYIOTb MiJACUCTEMY
NMoYaTKOBUX MOMeHTIB. [logatkoBuii MomeHT k-ro mopsiaky (k- cremeni)

BHPaXXa€eThCsl POPMYIIOFO:
2x"n,

Xn,

i
>

M, =

M

ac rk— MMOYaTKOBUM MOMEHT k-T0 NOPAAKY,

Z¥'m _ cyma 00y TKiB BapianT k -1 cTenens Ha  iX 4acToTH;
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I _ cyma 4acTor.

IIpu k= 0 MOMEHT Ha3MBA€ThHCSI OYATKOBUM MOMEHTOM HYJbOBOTO
nopsiaky, npu k= 1 — moyaTkoBUM MOMEHTOM 1-TO mopsaky mpu k= 2 —
MOYaTKOBUM MOMEHTOM 2-TO MOPSAKY 1 T.J.

Po3paxyHOK BEeNMMYMH TMOYaTKOBUX MOMEHTIB BiJ] HYJBOBOTO JIO
YEeTBEPTOro MOPSIKIB MPEACTABICHUN CXeMaTH4HO B TaOnui 33.

Ilpu A=x opepKyemMo MmiACHCTEMY LEHTPAJbHUX MOMEHTIB.
LenTpanpHuii MOMEHT K -ro OpSAKY BHpaXaeThCs (GOPMYIIOF0:

(x, —x)*n,

Zn

Sk BuaHO 3 HaBeneHO! (GopMyiH, HEHTpalbHI MOMEHTH SIBJISIIOTH
co0Or0 cepefaHi 13 pI3HHUX CTENEHIB BIAXWICHb B  CEPEIHBOT
apuMETHIHOT.

K

Tabauys 33
Po3paxyHok migcucTeMu NoYaTKOBUX MOMEHTIB
Iopsinok (cTeminb) K, Dopmyia 3micT
>x'n,
0 M — i 1
0 Zn‘
xin, -
1 = X (cepenmHs apu(pMETHIHA)
2 M. = x'n, X’ (cepemHs KBaapartis
2 .
zn’ BapianT)
M.= Zx‘.3 n, = ) )
3 v X" (cepenus KyOiB BapiaHT)
s —
4 M, = Zxin, x* (cepenHs 4eTBEPTHX
zn, CTeleHiB BapianT)

Cxema po3paxyHKY MJCUCTEMH IEHTPaJbHUX MOMEHTIB BijJ
HYJIbOBOTO JI0 YETBEPTOTrO MOPS/IKIB HaBeeHa B Ta0uIli 34.

OOuMCNeHHsT IIEHTPAIBHUX MOMEHTIB MOXYThb OYyTH 3HAYHO
CHpOIIEHI, SKIIO 3HATH BJIACTUBOCTI Ii€i MIJACHMCTEMH MOMEHTIB.
Posrisinemo ix.

1. Sxmo yci BapiaHTH CTaTHCTHUYHOTO PsiIy 3MEHIIUTH abo
30UIBIINTA HA SKECh MOCTiMHE umciao C, TO BelIMYUHA IEHTPAIBHOTO
MOMeHTYy k -To mopsizika He 3MIHUTHCS. Tak, SKIIO [EHTPAIbHUH MOMEHT
pospaxyBati 3a 3menmenumu (%~ C) a6o 36imemenmmu (% +C)
BapiaHTaMu, TO # =4
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Tabauys 34
Po3paxyHoK MmiICHCTEeMH IIeHTPAJbHUX MOMEHTIB

TMopsok Doorvia aricr B3aeMO3B'S130K 3 TOYaTKOBUMH
(creminb),k PMY MOMEHTaMH
2(x, — ;)Oni -
‘ S 1
(x, —x)'
1 u = 7()(’2 x) 7, 0 M, -M,
n.
2
2 L= z(xig x) n; 0_2 1\/[2 _1\/[12
n
" BHKOPHCTOBYETHCS JTsI
S(x, —x)’n P Y
3 i = (x =) n XapaKTepUCTHKN M; =3M,M, +2M;
n, acumeTpii posnoiay
S(x - x)'n BHUKOPHCTOBYETBCS JUIS
4 Hy=—"— XapaKTEePUCTHKH M, —4M M, +6M,M; - 3M;
zn, rOCTPOBEPUIMHOCTI

2. Skmo yci BapiaHTM CTaTHCTUYHOTO pSAYy 3MEHIIUTH abo
30UIBIIMTH B OJHE 1 T€ 3K YHCIO pa3 (z), TO UEeHTpaJbHUH MOMEHT k -T0
HOPSIIKY 3MEHIINThC abo 30umbmmThest y Z° pasiB. ToOTO  SIKIIO

’

Hy
HeHTpalbHUi  MOMeHT k -ro mopsiaky () po3paxoByBaTh 3a
36inmbuIeHMMH  y Zz pasiB  BapiamTamu (%7), TO BeNmMUMHA HOrO

cranoutuMe = #2° | Ananoriano OJIEPXKYEMO 32 3MEHILIEHHUMH B Z Pa3iB
P M
BapiaHTaMH: SN
OTxe, ofiepKaBIIM IEHTPATBHUN MOMEHT (# ) 3a 3MiHEHHM PsIIOM
[Hamp., % =i ~=9Z2] MoHa OGYHCIMTH IEHTPATBHHH MOMEHT k -ro

HOPSIAKY VIS TIOYaTKOBOTO psidy. [ BHIIAIKy, KOJIM BapiaHTa 3MEHILICHA
Ha C ofuHUII, 1 11e 3Ha4YeHHs (%~ ¢) y CBOIO 4epry 3MEHIINTH Y Z pa3iB
[-0:2 ] , TO MeHTpalpHUH MoMeHT (#) k -ro mnopsaky Oyze
JIOPIBHIOBATH:
u=u 7"

3HaHHs PO3TIIIHYTUX BHUIIC BJIACTUBOCTEH Hi):[CI/ICTCMI/I HEHTPAJILHUX
MOMEHTIB JIO3BOJIUTH 3HAYHO CKOPOTUTH OOCSATH OOYHMCIIOBAIBLHUX POOIT,
0co0JIMBO y THX BHIIQJKaX, KOJNM BHOIpPKOBa CYKYIHICTH Mpe/CTaBlicHA
TPOMI3IKHMH pO3MipaMH BEIMYHH AOCIIIKyBaHUX O3HAK.

Sk Oyno 3a3HaueHO paHille, HEHTPATbHUI MOMEHT APYTOro MOPSIIKY
(#) sBase coboro aucnepciro (¢°). Ko KopiHb KBaApaTHHM 3 quCTepcii

(TOOTO cepeqHe KBaapaTHUHE BIAXWJICHHS) MPUIHATH 3a cTaHaapT (VA2),
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TO BiJTHOIIIEHHS IIEHTPAIHFHOTO MOMEHTY K-ro mopsaKy A0 cTaHmapTy B k-
Tiii cTernieHs Oy/ie Ha3UBATHCSI HOPMOBAHUM MOMEHTOM.

3aranpHa 1oro hopmyia Mae BUTIISL:
Y7

m, = M e
Wmw) o

3rigHo 3 HaBEACHOIO BUINE (HOPMYJIOI0 HOPMOBAaHI MOMEHTH Bij

MEepUIoro 0 YETBEPTOr0 TMOPSAIKIB MOXHA 3allUcaTd Yy TaKoMy
.ml=ﬁl=2=0;m2:'u—22:6—2—1' =& g

BUTISIAL: O O

[lochinoBHICTE PO3pPaxyHKy MOMEHTIB pO3MOJUTy TMOJIATAE Y
CKJIaJaHHI Ha TeploMy erami podounx Tabnuub. B octanHi 3aHOCATHCA
BHXIZHI 1 PO3paxyHKOBI JaHi 3 TUM, 00 y MOJATBIIOMY iX BUKOPUCTATH
JUTSL PO3PaxyHKY Ti€i 9u iHI101 (hOpMyITH MOMEHTY PO3MOILTY.

Haenemo dhopmu Takux TabIUIs y BUTIAA MakeTiB (Tadu. 35, 36).

=l:m, = =
2 > M3 30 T 4
(o2 o

Tabnuys 35
BuxinHi i po3paxyHkoBi q1aHi 1151 004HCIeHHS TOYAaTKOBHX
MOMEHTIB psily po3nojginy
Yacrora Po3paxyHKoOBI jiaHi

: X,
i 2 3 3
Bapianura, n, X; X, x| X, x'n, x;n; x'n,

Bceroro ... X X X

Tabauys 36
BuxinHi i po3paxyHkoBi qaHi 1J1s1 00YHCJIEHHS HEHTPAJIBLHUX
MOMEHTIB pPsi/1y PO3MOIiIy

. . | Hacrora, Po3paxyHKOBi qaHi
Bapianta,™| [ 5[0 27 (=2 0| (=m0 -0 |-,
Bcroro X X X X X

PosrnsHyTi Bame MiJCHCTEMH MOMEHTIB BHKOPHCTOBYIOTHCS SIK
CTaTUCTHYHI XapaKTEPUCTUKU PO3MOAITY. Y CTAaTHCTUYHUX PO3paxyHKax
1HOJII 3BEpPTAIOTHCS JIO TaK 3BAaHMX YMOBHUX MOMEHTIB. OIEpXKYIOTh IO

4=%  ne % — neska BapianTa (yMOBHHii IIOYATOK).

(hopMy MOMEHTIB TipH
3a % mpuiiMaeThCs BENMYMHA JOCHIIKYBAaHOI O3HAKHW, sika OJHM3bKa 10
cepenboi Bapianth Y) | TOOTO 10 BapiaHTH, PO3MilIEHOi NPUOJIU3HO B
cepeauHi BapiamniiHoro psay. Taka BapiaHTa , SIK IPaBUIIO, Ma€ HAHOIBITY
9acToTy.
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YMOBHHI MOMEHT K-T0 TOPSAIKY Ma€ BUTIISA:
_X(x _xo)k”i
Zn,

i

k

Sx BuAHO 3 (GOpPMYNIH, YMOBHI MOMEHTH SIBJISIIOTH COOOI0 cepeaHi
pI3HUX CTemeHiB 13 BIAXWIEHb BapiaHT B YMOBHOTO IIOYaTKy
(HecnpaBXHBOTO HYJIs1). YMOBHI MOMEHTH HEpUIOTO, APYroro, TPEThOTo i
BHIIOTO MOPSAKIB Oy1yTh BUPaKaTUCS BiINOBITHUMHU GOPMYIIaMU:

(x, —x,)'n, (x, —x,)’n, (x, —x,)’n,
- Zn, . "= Xn, . "= Zn, it
; ; B g

BigzHaunMo, 10 YMOBHI MOMEHTH IIEPILOTO 1 JPYroro IMOPS/IKiB
BUKOPHUCTOBYIOTHCS JUIsl CHPOILEHHS PO3PAaxyHKIB BiJIOBIHO CepeHbOi
apudMeTHYHIH i Aucepcii.

Jnst iHTEepBalbHOTO BapiallifHOrO psiiy 3 PIBHUMHU iHTEpBalaMH
PO3paxyHOK yMOBHHX MOMEHTIB MOXKE OyTH 3HAYHO CIPOLICHHH, SIKILIO

1

BiaxwmieHHs (1~ 0) po3aIMTH Ha BeIWYMHY iHTepBana (i). 3Haro4H, 10 B
OCHOBI JTUCKPETHOTO PS/Iy PO3IIOALTY JISKUTH apu(hMEeTHIHA TIPOTpecis, 3a
AHAJIOTi€10 MOYKHA CIIPOCTHTH PO3PAXYHKHA YMOBHUX MOMEHTIB 1 JIS IIBOTO
BH[TY PS/IiB PO3IOILTY.
(x, =x,)

Bingomenus i HAa3WBalOTh YMOBHUMH BapiaHTaMHU.

OcranHi, sIK 0auyMMO, BHUKOPHUCTOBYIOTH IJISI CIPOIIEHHUX METOJIB
PO3PaxyHKY 3BEICHUX XapaKTEPUCTUK BUOIPKM [UIIXOM 3aMiHH
MOYaTKOBUX BapiaHT YMOBHUMH.

Ilpuxnao. HeoOXiAHO 3HAWTH YMOBHI BapiaHTH JUIsl JUCKPETHOTO PSIY
po3nojiny 50 npaiiBHUKIB 3a CepeIHbOACHHUM piBHeM 3apruiaTu (Tads. 37).

Tabauys 37
JAuckpeTHuii psig po3nogiay
BapianTa, ™ Yacrora, "i
22,50 3
26,50 8
30,50 25
34,50 10
38,50 4

3a yMOBHHI Mo4aTok (HecrpapxHiil Hysb -*0) npuitmaemo Bapianty 30,5 (us
BapiaHTa po3MillleHa B CepeAnHi BapiallifHoOTO psxy). PisHuI Mix cycigHiME (OyI6-
sSKUMH) BapianTamu (i) gopiBHioe 4. [l iHTEpBaJbHOTO BapialliiHOTO psmy - e

BEJIMYMHA IHTEPBATY.
oYX, 22,5-30,5

X = =
VYMoBHa BapianTa Gy/ie IOpiBHIOBATUME i 4
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AHAJIOTIYHO PO3PAXOBYEMO iHIIT yMOBHI BapiaHTH:
Xy==Lx,=1 x;=1 x, =1
! = . . . .
% =2 g 06aunMo, onepikaHi 3HAUCHHS YMOBHHX BapiaHT - Il¢ LT YHCIa,

HEBEJIHMKI 32 00CATOM, 3 SIKHMH Ha0arato CHIpoOILyHThCS OOYHCIIIOBAILHI orepailii B
MOPIBHSIHHI 3 BapiaHTaMM IOYaTKOBOTO psiay (22,50; 26,50; 30,50; 34,50; 38,50).

Matoun oO4YHMCIIeHI 3HAaY€HHS YMOBHHX BapiaHT, MOXHa 3HAWUTH
YMOBHHH €MIIpUYHUA MOMEHT, SKHH SBJISE COOOK MOYATKOBHUI MOMEHT
k -ro mopsiaKy, oOuncIeHui 11 yMOBHUX BapiaHT:

k
X, — X,
. D) el
Xx;n, i

m‘ = =
k Zn, zn

i i

Tax, yMOBHHI MOMEHT NEPILIOTO HOPSAKY OyJe JOpiBHIOBATH:

) (i) n,
, i [zx,n, ZniJl
N ) (B _

L)
m = —=—(x—x
' on, o, En )i i ’

— '
X =mji+Xx,.

3Biacu

OTxe, 00 3HATH cepenHI0 BUOIPKH, HEOOXiAHO YMOBHHM MOMEHT
MEpUIOro MOpPsIAKY TOMHOXHTH Ha BeJW4MHy iHTepBany (i) 1 1o
OJICPXKAHOT0 AOOYTKY IOJATH BapiaHTy, NPUHHATY 3a YMOBHMH IOYATOK
(HecmipaBkHIH HYIIB).

Bin yMOBHMX MOMEHTIB MOXHA NEPEHTH A0 PO3PaXxyHKY MOYATKOBUX
1 ><E(x‘. —xo)kn, _&

k -k -k
i Zn, i

MOMeHTIB posnofimy (M« ): :

3BiJICH TOYATKOBUH MOMEHT K -T0 IOPSIIKY TOPiBHIOE

M, =my xi* )

OTxe, 00 3HAWTH MOYATKOBHIA MOMEHT K -ro TOPSIKY, JOCTATHBO
YMOBHHUII MOMEHT IIbOTO MOPSIIKY MOMHOXKUTH Ha BEJIWYMHY IHTEpBAIly B
k-iii creneHi.

§ 5.5. XapakrepucTuka acumeTpii i ekcuecy

o0 ouiHuTH (AAaTH OLIHKY) BIAXWJICHHS €MIIIPUYHOTO PO3MOALTY
BiJl HOPMAJILHOTO, PO3PaxXOBYIOTh TaKi CTATUCTUYHI XapaKTEPHUCTUKH, SIK
KkoedinieHTn acumertpii i rocrpoBepmuHHOCTI — ekcuecy. llepmmii 3
Ha3BaHUX KOE(]ILi€HTIB XapaKTepHU3ye CTYMiHb CKOIIEHOCTI BapialiifHOro
PAY PO3MOALTY MIOJI0 HOTO CHMETPii BIpaBo ado BIIiBO.
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I[Ipm  3mimeHHi  BOpaBO  Big  I[EHTpa  acuUMeTpis  Oyze
XapaKTepU3yBaTHCS JOJATHIM YUCIIOM, TIPH 3MIIIEHH] BIIBO — Bi/I’ €EMHHM.
Koedimient acumerpii (%) po3paxoByeTbcs SK BigHONMIECHHS
HEHTPAILHOTO MOMEHTY TPEThOTO MOPSIKY 10 KyDa cepeHbOro KBaj-
a,=4, -

PATHYHOTO BiAXHIeHHA : o T06TO 4 =
Sx Oaunmo, koedimieHT acuMeTpii - e HOPMOBAaHMA MOMEHT

ms

Tpethoro mopsaky (). Bpaxkaerbcs, MmO KpuUBI 3 aOCONIOTHOIO
BEJTMUHMHOIO MIOKA3HMKA acuMeTpii A >+ 0,5 XapakTepu3yroThCs 3HAYHHM

smimennsm. ko 4+ 0,25 — acumeTpist He3HAUHA.
I'padiuno (puc.8) acumeTpis OMUCYETHCS HAMPSMOM OLIBII JOBrOi
BITKH KPHUBOT («JI3BiH»).

SAxuro 4 =0 — O30T CUMETPUYHHMN, SKIIIO A0 - po3moia Mae
TIPABOCTOPOHHIO ACHMETPII0; AKIIO < 0 — T{BOCTOPOHHIO ACHMETPIIO.
4,=0 4, >0 4, <0
y y y
% “ . '
= s =
x=M,=M, Mo Me x X X Me Mo
a 0 B

Puc. 8. ®opmu posnoainy npu pisHux 3HaYeHHAX koedinienra
acumerpii (A,)

KpuBi, 300pakeHi Ha pUCYHKY &, J03BOJSIIOTH 1TIOCTPYBaTH
CHUMETpIiI0 1 JBa HAMOLIBII MOIIMPEHUX BHUIM acuMeTpii po3moxiny. [Ipu
CUMETPUYHOMY po3monini (a) cepemHs apudMeTHYHA, MOJA i MeJiaHa
piBHI M coOoto. {51 acHMETpUYHUX KPUBHX IIi CTATHCTHUYHI BEJIMYUHHU
HeogHakoBi. [Ipuyomy cepenHsi apudmernyHa i MediaHa 3MilleHI Bix
eHTpa BOIK JOBIIOT BiTKH KpHBOi. OCKiIBKH cepens apudmerndHa (¥)
«UyTKa» 70 «TOYHOTO» TOJIOKEHHS OUIBII BiIJAJICHUX BiJl MOJHU (MO)
TOYOK KpuBoi, a Memiana (M) «meuyTka», TO cepemHs (¥) 3pyueHa
Ginbire, Hix Megiana (Me). YV 1poMy BHIIaAKy MejiaHa 3HAXOMMTHCA MiX
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MO/JIOIO 1 CepeHBOI0 APHUPMETHIHOO.

Sx GaunMo, HANPSIMOK ACHUMETpii TE€OMETPUYHO BCTAHOBIIOETHCS
nyke npocto. KinbkicHa popma cTereHs: acCMMETpil BUMarae 3HaXxoPKeHHS
i1 anreOpaiuHoi MipH.

Ilpuknao. 3a JaHUMU  JUCKPETHOTO CTATUCTHYHOTO DSy  PO3IOJLTY
TOCTIOJIAPCTB 32 BPOXKAMHICTIO 3€PHOBUX KYNBTYp MOTPIOHO KUNBKICHO BHMIpSTH
ACHMETPII0 PO3MOUTY BapiaHT y JAaHid BuOipmi. s 3HaXOPKEHHS BEIMYMHHU

koeQilieHTa acuMeTpii 3a HaBEIEHOH BHIIE (QOPMYJIOK HEOOXiJTHO BHUKOHATH
JIOAaTKOBi po3paxyHku. OcTanHi HaBeaeHi B Tabmmi 38.

Tabauys 38

BuxinHi i po3paxyHkoBi gaHi 1J1s1 00uHciIeHHs KoedinieHTiB acuMeTpii (Af) i

eKcuecy (E.)

Bapianra,| Hacro-

Po3paxyHKkoBi jaHi (¥ =26,8
Xi Ta ; o

L R e R R e AR
17,6 7 123,2 | -9,2 | 84,64 | -778,7 | 7163,9 | 592,5 | -5450,9 | 50147,3
21,6 11 2376 | -5,2 | 27,04 | -140,6 | 731,1 2974 | -4546,7 | 8042,1
25,6 18 460,8 | -1,2 | 1,44 -1,7 2,1 25,9 -30,0 37,8
29,6 9 266,4 | 2.8 | 7,84 21,9 61,3 70,6 197,1 551,7

33,6 5 168,0 | 6,8 | 46,24 | 314,4 |2138,1 | 231,2 | 1572,0 | 10690,5
37,6 5 188,0 | 10,8 | 116,64 | 1259,7 |[13604,9| 583,2 | 6298,5 | 68024,5
41,6 2 83,3 | 48 |219,04|3241,8 47978,5| 438,1 | 6483,6 | 95957,0
Bceroro 57 15272 x X X X 22389 | 4523,6 |233450,9

_¥(x,—x)’m, 22389

. # ) 57
3a nonepeaHIMHA pO3paxyHKaMH MaEMO: "

. — 2 .
Ockinpkur  #2 =9  pBennuMHa CEPEIHBOTO KBAAPATHIHOTO  BiIXHJICHHS

393

CTAaHOBUTL:

o =+o? =393 =63

3HaueHHs BEJNMYMHHU LEHTPAILHOTO MOMEHTY TPETHOTO MOPAAKY
_X(x,—x)'n, _4523,6
L= -
OLIEPIKYEMO i3 BUpa3y 2, 57
. . 3 . . e
IMincrapuBum 3HaueHHs “5 i 0y popmyy koedillieHTa acUMeTpii, MaeMo:

_M 79,4: 79,4 ~0318

Tt 63 2500

N

=794
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Z[O,Z[aTHe 3HA4YCHHA IIOKa3HHUKa A* CBiII‘II/ITI) Ipo NpaBOCTOPOHHIO aCI/IMeTpiIO

PO3MOIiTy TOCHOAPCTB 38 YpoXKaifHicTIO, a abconroTHe Horo 3HaueHHs 0,25< |0,3181
< 0,5| o3Haya€ HAsABHICTH MOMIPHOT aCUMETPIi B TOCITIHKYBAaHOMY PSI/Ii PO3MNOILTY.

Ha 3aBepmieHHs ciifi BIAMITHTH, IO TPU TepEBaXKAOTii KUTBKOCTI
BapiaHT B pAMIl PO3MOALTY MEHIIUX 3a BEIWYHHOIO Bil BHUOIPKOBOI
cepenHboi KoedilieHT acuMeTpii Oyae Bix eMHUM. SIKIIO B BapiariiitHOMy
PAIl IepeBakaroTh BapiaHTH 3a BETMYHHOIO OLNbBIIE CepeHboi, Oyae MaTh
MiCILIe J0laTHa aCUMETPIsl.

HeratuBHOI0 CTOPOHOIO KOehillieHTa aCUMETPIi, K Mipyd acUMETii,
CJIiJl HA3BaTH Ty, IO Ied TOKa3HWK HE Ma€ Hi BEPXHBOI, Hi HIKHBOI
rpanumi. OcobaMBO BeNMKUN po3Mip KoedimieHTa acUMeTpii MPaKTUYHO
Maike He Ma€e MICIIA.

Kpim po3ristHyTOro crnocody OLiHKK Mipu acUMeTpii, iICHYIOTb 1 iHII
METOAMYHI TpuiioMu. BoHU € peaMeToM BUBUEHHS CIIEIialIbHOTO KYPCY.

Jisi BCTAaHOBJIGHHSI MipH BiAXHWJICHHS BiJl HOPMAJbHOTO PO3MOALTY
BMpPAaXOBYIOTh MoKasHMK ekciecy (£r). Bin xapakrepusye BiIxuaeHHs Bif
HOPMAJBHOTO PO3TOALTY BapiaHT i3 BUCTYNaHHIM a00 MaliHHAM BEPIIUHU
KpuBOi posnojairy. [lpM BHUCTymaHHI BEpIIMHM EKCIEC HA3WBAIOTh
JOJIATHUM, TIPH ii IaJiHHI — BiI’ €MHHM.

Jiist KiTbKICHOTO BUMIPY TOCTPOBEPUIMHHOCTI BHUKOPHUCTOBYETHCSI
LUEHTpaJbHUM ~ MOMEHT 4eTBepToro mopsaky (#). BigHomeHHs
OCTaHHBOTO JI0 CEPEIHbOKBAAPATHYHOIO BIAXWICHHS B UYETBEPTOMY
CTeTIeHI Ha3UBaIOTh KoedinieHTOM rocTpoBepiuHHOCTI (ekcriec). TooTo

Ha
0GUHCITIOETHCS HOPMOBAHUM MOMEHT YeTBepTOro nopsiaky (o). Skumo 3a
0a3y IMOPIBHSIHHS MPUAHATH HOPMAaJbHHMHA PO3MOII, TO BiJHOLICHHS

i
= . .
o' . Tomy Koe]ilieHT rocTpoBepIIMHHOCTI a0o mpocTo «ekcuec» (Ex)
Oyne Bupaxarucsi GopMyIor:
Hy
E, =" -
x 04

E. =0 Tns 6inem

SIKIIO CTEemiHb TOCTPOBEPITMHHOCTI HOPMaIbHUH,
TFOCTPOBEPIIMHHUX PO3MOJIUIIB, eKcIiec Oyie JoaTHIM (E-v>0), JUISL OlJIbII
miockoBepmuanx — BixemanM (F<(0). ®opmu «BepummHOCTIY IS

BKa3aHUX BUIIAJIKIB IIPEJCTAaBICHO Ha Tpadiky (puc. 9).
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Ex=0 Ex>0 Ex <0

X X X
Puc. 9. ®opmu po3noaiy A1 pi3HHX 3HaYeHb eKcLecy (E«v )

SIKII0 BeIWYMHA ITOKa3HHUKA CKCLIEeCYy E =04, KpuBa BBaXXa€TbCs

cmaboekcriecnBHOO. Haiibinpma aOcoiroTHa BeTWYWHA  BiJl’€EMHOTO
eKcIlecy CTaHoBUTH MiHyc 2. Ilpm TakoMmy 3Ha4YeHHI BepiIMHA KpPUBOI
OIIYCKAETHCS JI0 OCI a0CLKC 1 KpHBa PO3IOILTY AUIMTHCS HA JBI CAMOCTIHHI
OJIHOBEPIINHHI KPUBI.

Caia BIJI3HAYWTH, IO TEPMIH «EKCIEC» TIPELBKOI0 IOXOHKCHHS
(kurtosis), 1 Ha3Bu (OpMH eKclLieCy B PI3HHX KPHUBUX PO3MOIITY MaroTh
KOPiHb IIbOTO CIIOBAa. Ma€eThCst HA YBa3i CTPIYKOKYPTHYHI, TNIATOKYPTHYHI 1
Me30KypTH4Hi KpuBi (puc. 10).

X 3 X X

a 6 B
Puc. 10. Tunu excuecy: a - CTpiYKOKYPTHYHHI, 0 - NJIATOKYPTHYHMIA,
B — Me30KYPTUYHHUI

BinnosigHo mo rpadika, cTpiuKOKypTHYHOI KpPHUBOI (2) XapakTepHe
PO3MIIlIEHHS OiIBIIOCTI OJWHMIL CIIOCTEPEKEHb IMOOIM3Yy LEeHTpa. Y
BUMAJAKY IUIATOKYPTHYHOI KpHBOi ((opma CHIyeTy IUIaTo) BapiaHTH
3HaYHO BiJyIalieHl Bix TeHTpa po3noginy (0). IlomipHe po3mimieHHs
HAaBKOJIO LIEHTPa PO3MOJUTYy BapiaHT BH3Ha4dae (opma eKclecy y BUIIISAL
ME30KYPTUYIHOI KPUBOI (B).

Jns xkpuBoi HOpManbHOTO po3noainy (mpu *=0 i o=1) 3HaueHHS
xoepinienta exciecy (F+) cranosuts 0,263. IIpu upoMy iforo BeauuHA
00UHCITIOETHCS 32 (HOPMYIIOIO:
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1
2

(Q3_Q1)
T Poo _PIO

>

ne 9 - BiamoBimHO TpeT i HepIa KBapTHIIi;
Po.Pu_ e’ stnocTuit i necsuii MEPLICHTHUIII.

Takum 4YHMHOM, KOE(DIIIEHT EKCIECYy BH3HAYAETHCSI BiIHOIICHHSIM
IIOJIOBUHM PO3Maxy MDK JIBOMa KBapTWisiMH J0 pizHumi 90-ro i 10-ro
nepueHTuieh. (Benuunau, ki XapakTepu3yoTh pO3AITICHHS PO3IOILTY Ha
YOTHUPH, JECATh 1 CTO PIBHUX YacTHUH, HA3WUBAIOTHCSA BIAMOBIIHO
KBapTUJISIMHU, JCTIFIISIMU 1 TIEPICHTHIISIMHU ).

3rifHO 3 pO3MOALIOM MIiANPHUEMCTB 32 BPOKAWHICTIO 3EPHOBUX

KynbTyp (Tada. 38), BesmunHa Koe(ilieHTa eKCLeCy CTAaHOBUTH!

E =2 :%2:57—3:—0,52‘
o 6,3
BimoBimHO 0 BENWYMHH PO3PAXOBAaHOTO IOKAa3HUKA EKCIeCy
(F+=7052) " kpuBa posmominy XapakTepu3yeThcs —ILIATOKYPTHUYHOKO
(dopmoro 31 craboBUPAKEHOI0 EKCIECHBHICTIO, TOOTO (opma KpuBOi Ha

rpadiky - IIIOCKOBEPIIMHHA.

TEMA 6. AHAJII3 TIOAIBHOCTI PO3ITIOALJIIB
§ 6.1. CraTtucTH4HAa OLliHKA MapaMeTPiB po3NOAiTy

[luTanHs cTAaTMUCTUYHOI OLIHKM MOB'SI3YIOTH B €AWHE ILJIe Taki
poOJIeMHI aClIeKTH MaTeMaTUYHOI CTATUCTHKH, K HAyKOBa METOJOJIOT,
BHITQJIKOBI BEIWYHMHH, CTATUCTHYHI po3nomimm Ta iH. Jns Oymp-skoi
BHOIPKM TIpUTaAMaHHI ITOMHIJIKH, 3YMOBIIEHI HETIOBHOTOIO OXOTUICHHS
OJIMHUIIh, TOMHUJIKaMH BAMIPIOBAHHA 1 TOMY ITOAIOHUME TIpranHamMu. Taxi
MOMIJIKM B pEaJbHOMY JKHTTI HAJalOTh KOXKHIM TimoTe3i (30Kpema,
chopMysibOBaHIi Ha 0a3i CEKOHOMIYHMX BHCHOBKIB) BHUIIQJKOBHH,
CTOXaCTHMYHHI  xapakTtep. HesanexxHo  Bif  KUIBKOCTI  3MIHHHX,
nepeadayeHuX TEOPETHUYHUMH TillOT€3aMHU, POOHMTHCS MPHITYIIEHHS, IO
BIUIMB Pi3HHUX BH/IB MOMHJIOK MOE OYTH JIOCTATHRO TOYHO OMHCAaHUI 3a
JIOIIOMOTOK0 JuIe OnHiei ckiamoBol. Takuii MEeTOMOIOrIYHMMA IIIIXif
JI03BOJIIE  OOMEKHUTHCS OHOMIPHUM PO3MOJITIOM 1MOBIpHOCTEH mpH
OJTHOYAaCHOMY OIIIHIOBaHHI IEKIJIbKOX MMapaMeTpiB.

CratucTu4Ha OI[iHKA — 1€ OJWH i3 JABOX THUIMIB CTATHCTUYHOTO
Cy[UKeHHSl (Opyruii Tunm — mepeBipka rinorte3). Bona sBusie co0oro
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0COOJIMBOTO POY METOJ CYKEHHS ITPO YUCIIOBI 3HAYSHHS XapaKTEPUCTUK
(mapameTpiB) pO3MOAINTYy TeHEpaTbHOI CyKYIHOCTI 3a JaHWMH BUOIPKH 3
1i€i cykynHocti. To0To, Maro4u pe3ysibTaTH BUOIPKOBOTO CIIOCTEPEIKECHHS,
MU HaMara€Mocsi OI[HMTH (3 HaAHOUIBIIOW TOYHICTIO) 3HAYCHHS
BH3HAUCHHUX MMapaMeTpiB, Bijl SIKUX 3aJIC)KUTh PO3MOILT 03HAKU (3MIHHOT),
sKa Hac I[IKaBUTb, y TeHepalibHil cyKynHocTi. OCKiTbKH BUOIpKa BKITIOUAE
TIJIBKY YaCTUHY OJMHUIIb TEHEPaIbHOI CYKYIMHOCTI (1HKOMM Jyke maie ix
YHCII0), ICHYE PU3HMK JOMYCTUTH MOMHIKY. He3Bakaiounm Ha 3MEHIICHHS
TAKOTO PU3UKY 31 301IbIICHHAM YHCIa OJWHHIB CIOCTEPEKEHHS, BiH BCE
K Mae Micue npu BHUOIPKOBOMY CHOCTEpEKEHHi. 3BifCH, MPUHHATHM 3a
pe3yabTaTaMu BHOIPKM PIIICHHAM HaJalOTh IMOBIpHICHHM XapakTep. Aje
Oyno O HEBIpHMM PO3IJISAATH CTATUCTHYHI CYIKEHHS TUIBKM 3 MO3ULIH
iMoBipHOCTeH. Takiii MmiIXix He 3aBXIW BHSABISETHCS JOCTATHIM IS
NMoOyZOBH NMPAaBWIIFHUX TEOPETUYHHUX NPHITYIICHb BITHOCHO IapaMeTpiB
TeHepaJIbHOI CYKYIHOCTi. YacTo MOoTpiOeH Imie psi T0JaTKOBHX CYIKEHb,
sKi 0 3a0e3medrty OLTbIT TIMOOKe O0TpyHTYBaHH. Hanpukiaza, moTpioHO
OIIHATA 3 MOXJMBO OUTBIINM HAOMIKEHHSM 3HAYEHHS CepeIHbOl
YHCEIbHOCTI KBaM(PiKOBaHUX POOITHHKIB y MiJNPUEMCTBAX periony. [Ipu
IIbOMY OIIHIOETBCS CepemHsl apuMeTHdHa 3MIHHOI X 3 TeHepalbHOI
CYKYITHOCTI, fika Ma€ HOpMalbHHH po3nojir. OnepxaBimu BHOIPKY MO
JaHii O3HAIl B KIJIBKOCTI 77 OJIUHUIIb, HEOOXIHO PO3B’SI3aTH MUTAHHS: SKY
BEJIMYHMHY 32 JAHUMHU BHOIPKH HEOOXITHO MPUIHATH SIK HAHOLIBII OJH3BKY
JI0 CepPeHbOT B TeHepallbHIN CYKYMHOCTI? Takux BEIMYWH, MAaTEMaTHYHE
OUiKyBaHHSl SIKHX JIOPIBHIOE IIyKaHOMYy napamerpy (abo Onm3bke [0
HBOTO), MO’KHA HaBECTH KilbKa: a) cepedHs apudmernyHa; 0) mMoxa; B)
MeJliaHa; T') cepeiHs, O0UHCIICHA 32 PO3MaxoM Bapiarlii, i T.1.

I3 imMOBipHiCHOI TOYKHM 30py KOXHY 3 Ha3BaHMX BHILIE BEIMYUH
MO’KHA BBaKaTH TAaKUMH, 110 AAIOTh HalKpalle HaOIMKEHHS 10 IIyKaHOTO
mapaMerpa TeHepaidbHOi CYKYymHOCTI (¥), OCKUIBKM MareMaTHYHe
OUiKyBaHHSI KOXHOI 3 IUX (YHKIIH (OCOONMMBO ISl BENUKHUX BUOIPOK)
JIOPIBHIOE T€HEPaNbHIN cepeliHiil. 3yMOBIIOETLCS TaKe TIPUITYIICHHS THM,
IO Mpu OaraTopa3’oBOMY IOBTOPEHHI BUOIPKH i3 Ti€i caMoi reHepaibHOT
CYKYIHOCTI OyZie oJiep»KaHni «B CepeIHbOMY» BIpHUH pe3yJbTar.

[lpaBuibHICTE  «B  CEPEIHBOMY»  TIOSICHIOETBCS  PIBHICTIO
MOBTOPIOBAaHb JOAATHHUX 1 BiJ’€MHHX BIJXWJICHb BHHHKAIOUMX TTOMMIIOK
OIIIHKU TEHEPaJbHOI CepeaHbOi, TOOTO CepelHs MOMUJIKA OIIHKH OyJe
JOPIBHIOBATH HYIIIO.

VY npakTHYHHX YMOBaXx, K MPaBHJIO, OPTaHi30BYIOTh OJHY BHOIPKY,
TOMY JOCHIIHAKA I[IKaBUTh MUTAHHS PO OUIBII TOYHY OI[IHKY IIyKaHOTO

117



rmapaMmeTpa 3a pe3yJbTaTaMi KOHKPeTHOI BHOIpKH. J{J1s1 BUpIIEeHHS TaKOTO
3aBlaHHSA, KpIM BHUCHOBKIB, $Ki BHIUTMBAIOTH O€3MOCEpEeqHBhO 3
a0CcTparoBaHOro OOYMCIICHHS HMOBIPHOCTEH, MOTPIOHI J0JaTKOBI IpaBuja
MOTHBYBAHHS HAWKPAaIoro HaOIMKEHHS OLIHKU J0 HIYKaHOTO rapamerpa
reHepabHOI CYKYITHOCTI.

IcHye mocTaTHS KUIBKICTH  CIHOCOOIB  OIIIHKM  KOHCTAaHT 3a
BUOIPKOBUMH CIIOCTEPEXKEHHSIMU. SIKi 3 HHMX Halkpamyi y pilieHHi
KOHKPETHHMX 3aBJaHb JOCTIHKCHHS — 3alMa€eThCsl TEOPis CTaTUCTUYHOTO
OLIIHIOBaHHS. Bona JOCIIKYE YMOBH, SAKUM MOBHHHA
MiAMOPSAAKOBYBAaTHCS Ta YM 1HIIA OIIHKA, OPIEHTYE Ha OI[IHKH, OiIbII
nepeBakaroyi npu JaHux oOctaBuHax. Teopis OIIHOK BKa3ye Ha mepeBary
OJIHI€T OLIIHKH MOPIBHSHO JI0 1HIIIOT.

Sk Bimomo, iHdopmaLis, ofepKaHa Ha OCHOBI BHOIpKH, HE HOCHUTb
KaTeTOPUYHOTO  XapakKTepy Yy BHCHOBKY. JSIKIIO, Hampukmam, i3
nocniypkyBaaux 100 ToJiB TBapHH MO0 1X 3aXBOPIOBAHHS 3I0POBUMHU
BUSBIIIHCS 99, TO iCHY€e HMOBIPHICTB, IO OJHA TBAPHHA, SIKA 3AJTHIIIIACS
HEOOCTE)KEHOI0 caMe HOCHTh y €001 Bipyc mependadyBaHOTO
3axBoproBaHHsA. OCKUTBKH II€ Majlo WMOBIPHO, POOHTHCS BHCHOBOK TIPO
BIJICYyTHICTh [JTaHOTO 3aXBOPIOBaHHA. Y OUIBIIOCTI BWITAAKIB TaKWi
BHCHOBOK TTOBHICTIO BUTIPABJIOBY€EThCSI.

Kepyrounch 1MoaiOHUMH BHCHOBKAMHM B IPAKTUYHIA isSIBHOCTI,
EKCTICPUMEHTATOp  (IOCHIJHUK) CIUPAEThbCs HE Ha  BIPOTiIHICTH
iHpopMmallii, a muiie Ha il HMOBIPHICTb.

JHpyruii Gik BHOIPKOBOTO CHOCTEpEKEHHS, SK YXKE BiJI3Hadanocs,
BUpILIY€E 3aBJaHHS MOMIJIMBO OifbII OO'€KTMBHOTO BH3HAYCHHS CTYIICHS
HAJIMHOCTI OJEepPKyBaHUX BUOIPKOBHX OIIIHOK. P03B’s3yBaHHIO IIHOTO
3aBJaHHA HaMaraloThCsl HaJaTH SKOMOTra TOYHIIIMKA IMOBIpHICHHMH BHpa3,
TOOTO MOBa HAe MNPO BHU3HAYEHHS CTYNEHS TOYHOCTI OWiHKU. TyT
JMOCTITHUK BU3HA4a€ MeXi MOMXJIHMBOI PO3ODKHOCTI MiX OIIIHKOIO,
oJiepaHoi npu BUOIpL, 1 XIHCHUM 3HAYEHHSM 11 BETMUYMHH B FeHEPAIIbHIN
CYKYITHOCTI.

TOYHICTH OIIIHKK 3yYMOBITIOETHCS CTIOCOOOM 11 pO3paxyHKY 3a JaHUMH
BHOIPKH 1 CITOCOOOM BiIOOPY OMHUIID Y BUOIPKOBY CYKYITHICTb.

Crioci0 oaeprkaHHs OLIHOK Iepeadavyae Oyib-siKy OOYHMCIIOBAIbHY
npoueaypy (Meron, mpaBuio, anrcOpaiuny Qopmyny). lle mpiopurer
Teopii craTucTUdHOrO omiHtoBaHHS. CriocoOu BigdoOpy BEIyTh J0 MHTAHb
TEXHIKH 31MCHEHHSI BUOIPKOBOI'O JIOCIIIJIXKCHHSI.

Buknasene  BuIe  JI03BOJISIE  JIATH  BHM3HAYCHHS  MOHSTTIO
«CTaTHCTUYHA OL[IHKAY.
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CraTucTHyHa oOHiHKa — 1l¢ HaOmKeHe 3HAa4YeHHs IIyKaHOTO
napameTrpa TeHepalbHOI CYKYITHOCTI, SIKE OJIEPKAHO 3a pe3yJIbTaTaMH
BHOIpKH 1 3a0e3leuye MOKIMBICTh HMPUUHATTSA OOIPYHTOBAHUX PIllICHB
PO HEBIJOMI ITapaMeTPH I'eHEPaIbHOT CYKYITHOCTI.

HpI/IHYCTI/IMO o 0, _ CTaTUCTUYHA OI_IiHKa HeBiI{OMOI‘O napamMeTpa

¢ TeOpEeTUYHOTO PO3MOIiny. 3a 6araTopa3oBo 3/1iHCHIOBAHMMH OJTHAKOBOTO

06C$Il"y BI/I6lpKaMI/I 3 FCHCpaJ’IBHOl CyKyrIHOCTl 3HaI/I,Z[eH1 OI_IIHKI/I 6"9 9 6 5

OI0 MAaloTh Pi3HI 3HAYCHHS. TOMy omiaky?, Moxma posrmsmaTH sK

BUIIAJIKOBY BCJIMYUHY, a 9“0 6 9 SIK 11 MO)KHI/IBi 3HauYCHHA. SIK

BUIAJKOBA BEJIMYMHA, BOHA XapaKTEPH3YETHCS TEBHOI (YHKIIEIO
IITBHOCTI iMOBipHOCTEH. OCKUTBKY 1151 (PYHKIIISI 3yMOBIIEHa PE3yJIbTaTOM
BUOIPKOBOTO ~ CIIOCTEpEKEHHS  (EKCIEepUMEHTY), TO 1l Ha3WBarOTh
BUOipKoBUM po3noaisioM. Taka (QyHKIS OMHCY€E MIIBHICTH IMOBIPHOCTI
JUIE KOXKHOI 13 OIIIHOK, BHMKOPHUCTOBYIOUM TIEBHE YHCJIO BHOIPKOBUX
criocTepeskeHb. SIKIIO MPHUIYCTHTH, WO, CTATHCTHYHA omiHka Or, — me
anreOpaiuyna QyHKIsS Bif meBHOro Habopy maHux 1 Takuii Habip Oyze
OJICP)KaHUH TpW  3IIACHCHHI BUOIPKOBOTO CIIOCTEPSKCHHS, TO B

3araJbHOMY BHIJISII OI[HKA OZePsKUTh Bupas: O =/ (X142, X3 ,)

[To 3akinueHHi BHOipKOBOTO OOCTEXEHHS NaHa (YHKIliS BXKE HE €
OL[IHKOIO 3araJlkHOTO BHTJISMY, a MPUHMae — KOHKPETHE 3HAUeHHs, TOOTO
CTa€ KiJBbKICHOIO OIIHKOO (YKciioM). [HaKIIe KaXydu, 3 BUIIIEHABEICHOTO
BUpa3y (QyHKLIi BUIUIMBaE, M0 Oyab SKAH 3 TIOKAa3HHUKIB, SIKi
XapaKTepU3ylOTh PE3yJIbTaTH BHUOIPKOBOTO CIIOCTEPEKEHHS, MOYKHA
BBaXXAaTH OL[iHKOIO. BuOipkoBa cepeqHss € OLIHKOI TI'eHepalbHOI
cepennboi. Po3paxoBaHna 3a BHOipKOrO mgucrepcis abo oOuucieHe 3 Hel
3HAQUCHHS CEpPEIHBOTO  KBAJAPATUYHOTO BIAXWICHHS €  OLIHKaMHU
BIJIMOBIAHNUX XapaKTEPUCTUK T€HEPATbHOI CYKYITHOCTI 1 T.iH.

Sk yxke BigMiYaJocs, pO3paxyHOK CTaTHCTHYHHUX OLIHOK HE
rapaHTye BUKIIOYEHHS MOMWIOK. CyTh mojsrae B TOMy, IO OCTaHHI He
NMOBUHHI OyTH cHCTeMaTHYHUMH. HasBHICTH X Ma€ HOCHTH BHIIAJIKOBHH
xapakrep. Po3riissHeMO METOI0IOTYHY CTOPOHY IIHOTO TTOJIOKEHHS.

[punyctumo, ominka 7+ Jae HeTOYHE 3HAYCHHSA OLiHKH ¢
TeHepaJIbHOT CYKYMHOCTI 3 Hecrauero. Y I[bOMY BHIIQJIKy KOXKHE

0,(=123.-1) Gyne MeHIIMM 3a ifiCHE 3HAYCHHS

o0uncieHe 3HAYCHHS
BeJIMYMHHA ¢ .
3 mi€l NpUYMHM MaTeMaTWYHe OYIKYBaHHS (Cepe/lHE 3HAYCHHS)

(M(@,)9) | |, gaBnaxu,
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SIKITO 0, Jae OIIiHKy 3 HaJJIMIIKOM, TO 1 MaTeMaTU4He O‘liKYBaHHSI

BunaakoBoi ¢ crane OlibIIMM, HIX ¢ .

3BicM BUIUIMBAE, M0 BHUKOPHCTAHHS CTATHCTUYHOI OLIHKH,
MaTeMaTHYHE OYiKyBaHHS SKOI HE JOPIBHIOE OILIHIOBAHOMY Iapamerpy,
MOPU3BOAUTE IO CHCTEMAaTHYHUX IOXHOOK, TOOTO 10 HEBMIIAJKOBUX
MOMUJIOK, SIKi BHMKPHUBIIAIIOTH pe3yJbTaTH BHMIPIOBaHb B OJUH OiK.

BUHHKAe NPUPOJHA BHMOTa: MATEMATHYHE OYIKYBAHHS OIiHKH Or

MOBUHHO JIOPIBHIOBATH OI[IHIOBaHOMY TapameTrpy. JloTpumanHHs i€l
BUMOTH HE YCyBa€ MOMWIIOK Y IiJIOMY, OCKUIbKH BHOIPKOBI 3HaueHHS
OIIIHKKM MOXXYTh OyTH OinmbImi abo MEHII iHCHOTO 3HA4YeHHS OIIHKH
TreHepaIbHOI CYKYIMHOCTI. AJie IOMHUJIKM B OJIMH 1 qpyruii OiK BiJl 3HA4YEHBb
¢ OynyTh 3ycTpivatucs (3riHO 3 TEOPI€I IMOBIPHOCTEH) 3 OJHAKOBOIO
gactoTor. OTxe, TOTpUMaHHS I1i€] BAMOTH, 1[0 MaTeMaTHYHE OYiKyBaHHS
BHOIPKOBOi OIlIHKA TIOBUHHO JOPIBHIOBATH OIIHIOBAHOMY IapaMmerpy,
BUKITIOYAE O/IeP KaHHS CUCTEMATUYHHX (HEBHUITAJKOBUX ) TIOMUIIOK, TOOTO
M(9) = 0.

Bubip cratucTHYHOI OIIHKHM, SKa Ja€ HalKpamie HaOIMKEHHS
OIIIHIOBAaHOTO TapaMmeTpa, sBige co00I0 BAXIWBY 3a7ady B Teopil
OIIIHIOBaHHS. SIKIIO BIOMO, IO PO3MOALT JOCIIIKYBAaHOI BHIIaJIKOBOT
BEJIMYMHU B TCHEPAJbHIM CYKYITHOCTI BI/IMOBINAE 3aKOHY HOPMAJBHOTO
PO3M0/IiTy, TO 32 BUOIPKOBUMHM JaHUMHU HEOOXIAHO OI[IHUTH MaTeMaTHYHE
OUiKyBaHHS 1 CepellHE KBaJpaTW4yHe BiAXWieHHs. [10SCHIOEThCS 1€ THM,
[0 Ha3BaHI JIBl XapaKTEPUCTHKHU MMOBHICTIO BU3HAYAIOTh OCHOBHU, Ha SKHX
moOyI0BaHO HOPMAJIBHUN PO3MOJIL. SIKIO JOCHTIKYBaHa BUIIJIKOBA
BEJMYMHA PO3MOJIiJCHA 3a 3akoHOM IlyaccoHa, OIIHIOOTH mapaMeTtp 4,
OCKLIBKY BiH BH3HAYAE IICH PO3MOJILL.

MaremaTnyHa CTaTHCTUKA PO3pPI3HSAE TaKi METOAHM OJepKaHHS
CTAaTUCTHYHHX OIIHOK 32 BUOIPKOBHMH JJAHUMH : METOJl MOMEHTIB, METO/
MaKCHMYyMY ITPaBJI0NOi0HOCTI.

[Ipu oxep:kaHHI OIIHOK METOJOM MOMEHTIB MOMEHTU T€HEpalbHOI
CYKYITHOCT] 3aMiHIOIOTHCSI MOMEHTAaMH BHOIPKOBOI CYKYITHOCTi (3aMiCTh
HWMOBIpHOCTEI 32 Barl BAKOPUCTOBYIOTH YaCTOTH).

IIlo6 craTucTHYHA OIlIHKA JaBaja «HaMKpaile HaOIMKECHHS» [0
TreHepalibHOl XapaKTEePUCTHKH, BOHA TIOBUHHA MaTH DS][ BJIACTHBOCTEH.
[Ipo HUX MOBa MiJIe HIKYE.

MOoJIMBICTh BHOOPY HAWKPAIIOi OLIIHKK 3YMOBIIFOETBCS 3HAHHSAM X
OCHOBHHX BJIACTMBOCTEH 1 BMIHHAM Kiacu(iKyBaTH OIIIHKH 33 LUMH
BJIACTHBOCTSIMH. Y MaTeMaTH4YHIA JITepaTypl «BJIACTUBOCTI OIIIHOK»
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IHKOIM Ha3WBalOTh «BHMOTH JIO OIIIHOK» abo «xpurepii oriHok».Jlo
OCHOBHHUX BIIACTHBOCTEH CTaTUCTHYHUX OI[IHOK HAaJEKaTh: HE3MIIICHICTb,
e()eKTUBHICTh, CIIPOMOKHICTh, JIOCTATHICTb.

SIKmo npuitHATH, 10 BUOipKoBa cepenns (¥ ) i BubipkoBa aucrepcis
(szz ) € OIliHKaMH BiATOBITHUX TCHEPATHLHUX XapaKTePUCTHK (> @ ; ), TOOTO
iX MaTeMaTHYHUM OYiKYBaHHSIM, BPaXxOBYEMO, 110 MPU BEJIMKIH KiTBKOCTI

OJIMHHMITH BUOIPKH Ha3BaHI XapaKTEPUCTHKHU (X ,C’f ) OyayTh HaONMKEHI 10
iX MaTeMaTHYHUX OYiKYBaHb. SIKIIO % YHUCIIO OJMHUIIL BUOIPKU HEBEIIUKE,
i XapaKTepUCTHKH MOXYTh 3HAYHO BIAPI3HATHCSA BiA BIAMOBIAHUX
MaTeMaTHYHUX OYiKyBaHb.

SKmo cepenHe 3HaYEHHS! BUOIPKOBUX XapaKTEPUCTHUK, BUOPAHUX SK
OIlIHKH, BI/AMOBIJa€ 3HAYEHHIO T€HEPAIBHOI XapaKTEPHCTUKH, OIlIHKA
HA3UBAETHCS He3MileHo10. J[0Ka3oM TOro, 10 MaTeMaTHYHE OYiKyBaHHS
BUOIpKOBOT CcepeHbOi  JOpiBHIOE TeHepanbHil cepenmiit (M) =x),
CBIQUHTH MPO Te, M0 BEJIWYMHA X € HE3MINIEHOK T'eHEePaIbHOIO
cepenHbor0. [HakIe BUTISAAE clipaBa 3 BUOIPKOBOIO JUCTIEPCIEI0 (03 ). Ti

2 n-=1 ,
. M(o,) = o, . .
MAaTeMAaTU4YHEC O4YIKyBaHHA n , HE€ JOPIBHIOE€ TI'CHCPAJIbHIN

oor 2 . . 2
mucriepeii. Omxke, %: € 3mimenor ouinkoro “-. o0 ycyHyTtH
CUCTEeMAaTUYHY IOMIJIKY 1 OTPHUMATH HE3MIIlleHy OIliHKYy, BHOIpPKOBY
n

JUCIIEPCiI0 MHOXKaThb Ha MoOmpaBKy #-1 (e BUILUIMBAE 3 YTBOPEHHS
2 n

8 2
% 5
n-1—"“p-1
HABEJICHOTO BUIIE PIBHSHHS: 7 ).
TakuM YMHOM, IPH HEYHCIICHHIN BUOIPII TUCTIepCist TOpiBHIOBATHME:!

) =z(x,,—f)2 " :Z(xi—)?)z

6

n n—1 n—1
o
Hpi6 (7-1) maszuBaroTh mompaBkor beccema. Marematuk beccen
MepIIMi BCTAHOBUB, IO BHOIPKOBA AMCIIEPCIS € 3MIMICHOK OI[IHKOI

TeHepaNbHOI TUCTepcii 1 3acTOCYBaB BKa3aHy MOMPABKY AJISI KOPUTYBAaHHS
n

ouiHok. J{ms manux BuOipok monpaska (7 —1) 3HA4UHO BiApi3HAETHCS Bif 1.
31 30UIbLICHHSM YHWCIIa OJIWHMIL CIOCTEPEKECHHS BOHA IIBHIKO

HaOmmxkaereess 1o 1. Ilpum n)50 PI3HHIIE MDK OIIHKaMH 3HHKA€E, TOOTO

2 _ 2 .
% =9 I3 BCHOrO0 CKa3aHOI'O BHUIIC BUINIMBAIOTH TAaKl BHU3HAYCHHS BHMOTI

HE3MIIIEHOCTI.
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He3mimenow Ha3WBalOTh CTATHCTHYHY OLIHKY, MaTeMaTHYHEe
OUiKyBaHHS SKOi TpH OyAb-IKOMY 00Cs31 BI/I6lpKI/I JIOPIBHIOE 3HAYCHHIO

IapaMeTpa reHepaibHOT CykymHocTi, Tooto M(@) =0 ME)=x

Kareropito «MaremaTruHe OYiKyBaHHS» BUBYAIOTH Yy Kypci Teopii
nmoBipHOCcTel. lle 4YmciaoBa XapakTepuUCTHKa BHIIQJAKOBOT BEJIWYHHU.
MaremaTruHe O4iKyBaHHS HAaOJMKECHO JIOPIBHIOE CEpeIHbOMY 3HAUYCHHIO
BHUITQJKOBOI BENWYMHH. MaTeMaTHYHHUM OYIKYBaHHS JAUCKPETHOI
BUNA/KOBOI BeJIMYHHHM HA3MBAIOTh CyMy AOOYTKIB yciX il MOMKIMBHX
3Ha4eHb Ha iX iMoBipHOCTI. [lpumycTUMO, BUKOHaHO " JIOCTIIKEHb, B
SIKUX BUIAJKOBA BEIMYMHA ¥ TpHUHHsIA " pa3iB 3Ha4eHHS "1, ™ pa3iB
My iy e =0

Xy ey M, X,

3HAUCHHS pasiB 3HaueHHs ¢ . [Ipu mpomy
Toni cyma BCiX 3HAYEHb, MPUHHATUX x ,JIOPIBHIOE
X,my + X,my +Xymy + .+ X my,

Cepez[HsI apI/I(l)MCTI/FIHa OUX 3HAYCHb CTAHOBUTHUME!

- xm, +x,m, +x;m; +...+x.m - m; m ny m,
I e 2" 3% Kk x=x —+x2—2+x3—+ X, Tk
n abo n n n

m m,

OcCKinbKH ” - BIIHOCHA YacToTa ™1 3Ha4eHHs *i> # - BiIHOCHA
4acToTa 3HAUCHHS *2 1 T.JI., HABEJICHE BUILC PIBHSIHHS HAaOy/Ie BUTIISY:

X=20W W, X Wy W

[lpu BenwKiil KiNBKOCTI BHOIPKOBUX CIIOCTEPEKEHb BiJHOCHA
4yacToTa NPUOIM3HO TOPIBHIOE HMOBIPHOCTI MOSIBH MMO/Ii1, TOOTO

W =D Wy =Dy W = Pasees Wi =Dk g0 XY EXPI T NP F NPy X Py Toni
x~M(x)  ImoBipHiCHMI 3MiCT OJEpP)aHOr0 pe3yldbTaTy pO3PaxyHKiB
MoJIATaE B TOMY, IO MaTeMaTW4YHE OYiKyBaHHS HAOIMKEHO IOPIBHIOE
(tTum  TOYHime, ymM Oinbima BHOIpKa) CcepeqHbOMY apu(PMETHIHOMY
CIIOCTEPEKYBAHUX 3HAUEHb BUIIAJKOBOI BEIUYUHU M) =5 1,

Kputepiii He3MIlIEHOCTI TapaHTy€ BiJCYTHICTh CHCTEMAaTHYHUX
MTOMMJIOK B OIIHIII MTapaMeTPiB TeHepaIbHOT CYKYITHOCTI .

3ayBakuMo, 10 BUOiIpKOBa oImiHKa (¢) — BHUMAaIKOBa BEIMYWHA,
3HAYEHHS SIKOT MOXKe 3MIHIOBATHUCS BiA oAHi€l BUOIpKU no iHImOI. Mipy ii
Bapiarii (po3cifoBaHHs) HABKOJIO MaTEeMaTHYHOTO OYiKyBaHHS TapameTpa
reHepanbHOi CYKyIHOCTI € xapakTepusye aucrepcis © (@) |

Hexaii 0. , 1 Dn — nBi He3M11ueH1 OI_IIHKI/I napametpa ¢ , TOOTO
M(@,)=0 § M(D, ) 0. Hucnepcii ix @ (‘9 ) i@ (D ). 3 IBOX OILIIHOK BapTo

BiI[,Z[aTI/I nepesary TlI/I, JgKa Ma€ MCHIIC pOBClIOBaHHSI HaBKOJIO
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OIIIHFOBAHOT'O TapaMeTpa. SIKIo Jucrepcis OLiHKH 9, menma mucrepcii

OIIHKK D+ , TO 3a OMIHKY ¢ mpuiiMaeThes nepiia, To0To O,

Hesmimena omiaka ¢ | mo Mae HailMEHIIy JUCIEPCiIO cepes ycix
MOXJIMBHX HE3MILICHUX OIIIHOK mapamerpa ¢, o0uncieHnx 3a BUOipKkamu
OJTHAKOBOTO 00CSTYy, Ha3UBa€eTbcs e(eKTHBHOK oHiHKo10. Lle — nmpyra
BJIACTUBICTh (BUMOTa) CTATUCTUYHHMX OLHOK MapaMeTpiB TeHepalbHOI
cykynHocti. Tpeba, mnam'atatv, mo eQeKTHBHA OILIHKAa IapaMerpa
TeHEepaTbHOI CYKYITHOCTI, TiAMOPSIKOBAHOI IIEBHOMY 3aKOHY PO3MOJILTY,
He 30iraeThcs 3 ePEeKTUBHOIO OIIHKOIO TTapaMeTpa APYTroTro po3MoIiTy.

[Ipu posrmsaai BHOIpOK BEITUKOTO OOCSATY CTAaTUCTHUYHI OIIHKH
MIOBHHHI MaTH BIACTUBICTh CHpPOMOXHOCTI. OIliHKa CHPOMOKHA
(3aCTOCOBY€ETHCSI TAKOXK TEPMIH «IIPUAATHA» YU «Y3TO/KEHA») O3HAUAE,
oo 9uM Ourbmme oOcAr BUOIPKH, THM OibIlla WMOBIPHICTH TOTO, IIIO
MOMMJIKA OI[IHKH HE MEPEBHIIUTh CKIJIbKH 3aBrOJHO MAaJIOTO J0JaTHOIO

qucna E. Ouinka ¢ napameTpa ¢ Ha3UBa€ThCS CIPOMOKHOI0, SKIIO BOHA
MiAMOPSIKOBYETBCS 3aKOHY BEJIMKHMX YHCEI, TOOTO BHMKOHYETHbCS TaKa
PiBHICTB:

lim{PHH—H <E }=1.

n—w

Sx 0aunMoO, CIPOMOKHOIO Ha3MBAaIOTh TaKy CTATUCTUYHY OIHKY,
sSKa TpH 7> HAOIMKAETbCA 32 WMOBIPHICTIO JIO OIIHFOBAaHOTO
napameTpa. [HIIMMU ciioBamMH, ILie 3HA4YCHHS IOKa3HHWKA, OJCplKaHe 3a
BHOIPKOIO 1 sIKe HAONIKAEThCs (30iracThcs 3a WMOBIPHICTIO) BHACIIIOK
3aKOHY BEJIMKMX 4YHCEeN TpH 30UThIIeHHI 00CATY BHOIPKH 10 CBOTO
MaTeMaTHYHOTO OYiKyBaHHA. Hampuwkmaza, sSKmo aucrepcis He3MIIeHOi
OILIHKH MPH 7 = ®° HAOJMKAETHCS 10 HYJIsS, TO TaKa OLIIHKA BUSBIISIETHCS 1
CIIPOMO’KHOIO, OCKUIBKM Ma€ HalMEHIly MOXJHMBY IHUCIepcito (Ipu
3aJIaHOMY 00Cs131 BUOIPKH).

CpoMOXKHUMH OI[IHKAMH €:

1) wacTka O3HaKM y BHOIPKOBIM CYKYyHHOCTi, TOOTO YacTiCTh SIK
OIlIHKA YaCTKH O3HAKH B FeHEPaJIbHIN CyKYITHOCTI;

2) BubipKOBa cepeHs SIK OLliHKa T'eHepalIbHOI CepeIHbOT;

3) BubipKOBa AMCIEPCis K OL[iHKa FeHepabHOT TUCTIepCii;

4) BuOipkoBi KoedilieHTH acuMeTpii 1 excuecy SK OIiHKa
reHepaJbHUX KOCQili€HTIB.

VY nitepaTypi 3 MaTeMaTHYHOI CTATUCTUKH YOMYCh HE 3aBXKAU MOXKHA
3YCTPiTH OMHC YETBEPTOi BIACTUBOCTI CTATUCTHYHUX OINIHOK —
nocratHicTh. OrmiHka gocTaTHA (200 BUYepnHa) — 1€ OIliHKa, sKa
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3yMOBIIOE (3a0e3redye) OBHOTY 00xBaTy Bciel BHOipKOBOi iH(opMmartii
PO HEBIIOMHH TapaMeTp TeHepadbHOI CyKymHOcTi. Takum YHHOM,
JIOCTATHS OIIHKA BKJIIOYA€ BCHO 1H(OpMAIli0, siKa MICTHTbCS Y BHOIpIl
CTOCOBHO JOCIIKYBaHOI CTAaTHCTHYHOI XapaKTEPUCTHUKH TEHepaTbHOL
cykynHocTi. JKozmHa 3 po3risi{yBaHHX paHille TPhOX OI[IHOK HE MOXKE 1aTH
HEOOXIJTHUX JOJaTKOBUX BIJIOMOCTEW TPO AOCIHIIKYBaHUH Mapamerp, sK
JIOCTaTHSI CTATUCTUYHA OLIIHKA.

Omxe, cepenns apupmMeTHyHa BUGIPKOBA X € HE3MIIIEHOK OIIHKOK
cepenHboi apupMeTHuHOi TeHepaidbHOi *. (DaKTop HE3MINMEHOCTI Ii€l
OITiIHKH TTOKAa3ye: SKIIO i3 TeHepaTbHOI CYKYITHOCTI B3SITH BEITUKY KiTbKICTh

BHITaJIKOBUX BHOIPOK, TO iX cepenHi * BIAPI3HMINCH OM BiJ reHEepaIbHOI

cepeaHboi y OUIbIIMA 1 MEHHIMA OiK OJHAKOBO, TOOTO, BJIACTUBICTH
HE3MIIIEHOCTI XOPOWIOi OIIHKH TaKOX TOKa3ye, M0 CEepelHE 3HAUYCHHS
HECKIHYCHHO BEJIMKOI0 YHUCJia BUOIPKOBUX CEPE/IHIX JIOPIBHIOE 3HAUCHHIO
TEHEPAIBHOI CEPENHBOI.

VY cuMeTpuuHUX pAgax po3nOAiTy MeaiaHa € He3MIIEHOIO OL[iHKOO
reHepajbHOI cepeHboi. A 3a YMOBHM, IO YHCEIbHICTH BHOIPKOBOI
CYKYITHOCTI HaOJIMKaeThes 10 TeHepanbHoi (7 — '), MeaiaHa Moxe OyTu B
TaKUX psgax 1 CIPOMOXKHOIO OLIHKOIO TeHepanbHoi cepeanboi.lllo x
CTOCYETbCA KpUTEPit0 e(EeKTUBHOCTI BIJHOCHO MeEJiaHH SK OIIIHKH
cepeaHboi apupMETHIHOT TeHePaTbHOI CYKYITHOCTI, MOXHA JIOBECTH, IO Y
BHOIpKax BEIMKOTO 00CSTY CepeIHbOKBAApATHIHA TOMUIIKA MeTianu ()
nmopiBHIOE 1,2533 cepeTHbOKBAAPATHIHOT IIOMUIIKA BUOIPKOBOI cepeaHbol

2
(°+). TobTO e >G§. Tomy MejiaHa He MOXe OYTH €(PEKTUBHOIO OLIIHKOO
cepeiHbol apu(METHYHOT TeHepallbHOI CYKYITHOCTI, OCKUIBKH Ti cepeiHs
KBaJ[paTU4Ha TIOMWJIKA OLIbIlle CepeJIHbOI KBAJAPATHUYHOT TOMHIIKH
cepennboi apudmernunoi BuOipku. [lo Toro x cepemHs apupmeTHIHA
3aJI0BOJILHSIE YMOBAM HE3MIIIEHOCTI 1 CIIPOMOYKHOCTI, &, OT)KE, € KPAIIOk0
OILIIHKOIO.

MoxnBa 1 Taka moctaHoBKa. Yu Moske cepensi apudmMeTHyHa
BUOIpKH OyTH HE3MIIIEHOO OL[IHKOIO ME/iaH! B CHMETPHUYHUX PO3MOIiIax
CYKYITHOCTI, JUIsl SIKOi 30irar0ThCsl 3HAYCHHS cepelnHboi 1 memianu? | um
Oyzne BHOIpKOBa CepellHs CIPOMOXKHOK OIIHKOK MeJiaHu TeHepaIbHOI
cykymHOCTi? B 000X BWIagkax BiImoBigp Oyae mO3UTHBHOM. Jlis
MeZiaHu TeHepalIbHOI CYKYIHOCTI (3 CUMETPUYHUM PO3IOAITIOM) CEPEIHS
apudmeTnyHa BHOIPKHU € HE3MIIIEHOO 1 Y3TOPKEHOO OIIHKOIO.
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[am'sratoun, mo % = 523339 npuxommMo 10 BHCHOBKY: cepemHs

apudmernyHa BHOIPKH, a HE MejiaHa, € OUIbII €(PEKTUBHOK OI[IHKOI
MeJliaH! TOCTiKyBaHOI TeHepaIbHOT CYKYITHOCTI.

KoxHa xapakTepucThka BHOIpKH HE OOOB'S3KOBO € HaWKpaIior
OLIIHKOIO BIJIMOBIZIHOT XapaKTepUCTUKN I'eHEePabHOI CYKYITHOCTI. 3HAHHS
BJIACTUBOCTEH OIIIHOK JIO3BOJISIE BUPIIIYBATH NMUTAHHS HE TIIBKH BHOOPY
OLIIHOK, aJie ¥ iX moJinmeHHs. SIk mpuKiIag MOKHA PO3IIISIHYTH BUMAJIOK,
KOJIM PO3PaxyHKH TMOKa3yloTh, IIO 3HAYCHHS CEPEeAHIX KBaJpPaTUYHUX
BiJIXWJICHb NIEKIJTBKOX BUOIPOK 13 OJIHIET TeHepanbHOI CYKYMHOCTI y BCiX
BUIMAJKAX BHABISIIOTHCS MEHIIE CEPEAHbOTO KBaAPAaTHUYHOTO BiAXUICHHS
reHepaJIbHOT CYKYIHOCTI, MPUYOMY BEJTMUMHA PI3HULI 3yMOBJICHa 00CSITOM
BuOipku.  [lOMHOKMBIIM ~ 3HA4eHHS  CEPEOHBOTO  KBAAPATUYHOTO
BiIXMJICHHS! BUOIPKM Ha TONPABOYHHUH KOE(ILiEHT, OJEPKUMO MOJIIIIICHY
OLIIHKY CEpeAHbOro KBAAPATUYHOTO BiIXWJICHHS I'€HEPAIbHOT CYKYIHOCTI.
3a Takuil MoNpaBOYHUI KOe(ilieHT BUKOPHCTOBYIOTH MONpaBKy beccerna

" o |-
(n-1), TOOTO ISl YCYHEHHS 3MIIIECHHS OLIHKHK OJepxkKyoTh V7 ~1 Takwuii
YHCIIOBUH BUPA3 MOKa3ye, 10 CepelHE KBAAPATUIHE BiIXUICHHS BUOIPKH,
BUKOPHUCTAHE fK OLIHKA, Ja€ 3aHMW)KECHE 3HAYCHHS MapamMeTpa reHepanibHOl
CYKYITHOCTI.

Sk BiIOMO, CTATHCTUYHI XapaKTEPUCTUKUA BHOIPKOBOI CYKYITHOCTI €
HaOIMKEHVUMH  OIliIHKaMH  HEBIJJOMHUX  TMapaMeTpiB  TeHepalbHOI
cykymHocTti. Cama omiHKa Moke MaTé (opMy OIHOTO Ymcia abo SKOi-
HeOynp meBHOI Toukd. OIiHKa, sKa BHU3HAYAETHCS OJHUM YHCIIOM,
Ha3WBA€THCS TOYKOBOIO. Tak, BHOipKOBa ceperrs (¥) € HE3MIIIEHOMO i

HaHOUIBI €()eKTUBHOIO TOYKOBOIO OIIIHKOK TeHEPAIbHOI CepeHboi (), a
. . 2 . . ..
BuOipKoBa aucrepcis (%« ) - 3MilIEHOI0 TOYKOBOIO OI[IHKOIO T€HEepaNbHOT

2
mucnepcii (¢ ) KO TO3HAYMTH CEPEHIO MOMHJIKY BHOIPKOBOI

cepenHboi "¢, TO TOYKOBY OIIHKY T€HEpaJbHOI CepeaHbOl MOKHA

. —+ ~ . .
samucard 'y Burimsmi * ™ . Ile o3Hawae, 1m0 *— OIiHKAa Te€HEPaIbHOI

CepeaHbOl ¥ 3 MOMMJIKOIO, SIKa JOpiBHIOE

2

CTATUCTUYHI OLIHKU X 1 ¢ HE MOBUHHI MATH CUCTEMATUYHOI IIOMUIIKH B

. 3po3ymiNo, 110 TOYKOBI

— 2
OiK 3aBHILEHHS a00 3aHMKEHHS OLiHIOBAaHUX mapaMetpi X i ¢ . SIk Oyio
CKa3aHO paHille, OLIHKH, SKi 3aJI0BOJBHSAIOTH TaKy YMOBY, HA3WBAIOTHCS

nesminenumu. 1o x sBiste coboro mommika mapamerpa " ? Lle cepenns
3 MHO>KMHU KOHKPETHHX ITOMUWJIOK:
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. :\/ZE,Zn,. :\/Z(f—x)zn“ o
TV S
ToukoBa OIliHKAa MapaMeTrpa TeHEpaTbHOI CYKyMHOCTI TOJSITae y
TOMY, IIO 3 PI3HUX MOXIIMBHX BHOIPKOBHX OIIIHOK CIIOYAaTKy OOHMpaeThCs
Ta, KA Ma€ ONTHMAaJbHI BIACTHBOCTI, a MOTIM OOYHMCIIIOETHCS 3HAYCHHS
i€l oninku. OTpUMaHe po3paxyHKOBE 3HAYCHHS OCTAHHBOI PO3TIISAAETHCS
SIK HaliKpallle HaOJIMKEHHsI 0 HEeB1IOMOIO JIIHCHOTO 3HAYCHHS apaMeTpa
reHepanbHOi  cykymHocTi. JlogaTkoBi — po3paxyHKH, IOB'i3aHi 3
BU3HAYCHHSIM MOJKIIMBOI TIOMMJIKM OIIHKHM, HE 3aBXKIu OOOB'SI3KOBI
(3a;Ile)kHO  BiJy BHpINIYBaHHS 3a/a4 OLIHKH), aie, SK IpaBuIo,
3IIIACHIOIOTHCS IPAKTHYHO 3aBXK/IH.
PosrnsiHemMo npukiaayd BU3HAYCHHS TOUYKOBOI OLIHKHU JUIS CEPEAHBOL
JOCIIDKYBaHUX O3HAK 1 1A iX 4aCTKU B FeHEepalIbHii CyKyITHOCTI.

Ipuxnao. IociBu 3epHOBHUX KyIbTyp paioHy ckranarots 20 000 ra. ITpu 10 %-
My BHOIPKOBOMY OOCTEKCHHI IOJIB OJep)Kald Taki BHOIPKOBI XapaKTEPHCTHKH:
cepenHst BpoxkaitHicTe — 30 1 3 I ra, mucmepcis BpokaifHOCTI — 4, IUTomia MociBiB
BHCOKOBpOKallHUX KyJnbTyp — [200 rexTapis.

Ilo MoxHa 3HaTH TIPO BEIWYMHY IIOKa3HMKA CEPEIHBOI BPOXKAHHOCTI
3epPHOBUX KyJbTYp y palOHI 1 sSIKe YUCIIOBE 3HAYCHHS MOKA3HHKA YaCTKH (ITMTOMOI
Bard) BUCOKOBPOXKAWHMX KYJIbTYp Yy 3arajbHiil TUIOIII 3€PHOBUX JOCIHIIKYBaHOTO

periony? ToOTO HEOOXiHO JIaTH OIIHKY Ha3BaHWUM Tapamerpam ( X ,p) y
TeHepabHIN CyKymHOCTI. J{JIs1 pO3paxyHKy OIiIHOK MaeMo:
1200

N = 20000 . 7 =20000 0,1 = 2000; § =30 .o =4 "~ 2000~ >°

Sk Bimomo, BuOipkoBa cepemHs apupmeTnyHa € e(EeKTHBHOIO OI[iHKOIO
TeHEepabHOI0 CepenHboi apudmernyHoi. TakuM YMHOM, MOXKHA MPUIHATH, IO
Halikpama ominka remepaishoro mapamerpa (?) e 30. 1llo6 BU3HAYMTH CTYiHb
TOYHOCTI OIIHKY HEOOX1THO 3HAWTH CepeHIO (CTaHIAPTHY) ii TOMIIIKY:

2
m= Ty = | 22000, 404
no N \2000° 20000 .

OpepxkaHa BeJdMYMHA TIOMWJIKM CBIIYUTH TNPO BEJIUKY TOYHICTH OIIHKH.
3HaueHHS ™ TYT O3HAYaE, IO NpH Oararopa3oBOMY IMOBTOPEHHI TAaKHX BHOIPOK
ITOMUJIKA OIIHKM TapameTpa craHoBuia 0 y cepeanbomy 0,04. ToOTO 32 TOUKOBOIO

OIIIHKOIO CEPEJIHS BPOKAMHICTh Y TOCIIOIapcTBax paiony oymae * = 304£0.04 3 ra,

Jdnst  onepkaHHS ~ TOYKOBOI  OIHKM  MOKa3HMKAa  YacTKM  MOCIBIB
BHCOKOBPOKaWHUX KyJbTYP 3CPHOBMX Y 3arajibHiil IUIONI 3€pHOBHX 3a Kpallly
OIIIHKY MOXe OyTH NpHHHATO TOKa3HMK 4YacTKH y BuOipumi w=0,6. TakuM duHOM,
MOXKHA CKa3aTH, [0 3a pe3yJlbTaTaMH CIIOCTEPEKEHb HAMKPAIIOK OILIHKOIO
IIYKAHOTO TMMOKa3HUKa CTPYKTypH Oynae umcio 0,6. YTOUHIOWYHM OOYUCICHHS, CIijI
pO3paxyBaTH CEPEHIO IIOMIUIKY i€l OIiHKH:
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m:\/w(l—w)(l_l):\/0.6(1—0.6)(1_ 2000):0’01

n N 2000 20000

Sk Oaummo, cepeqHS IIOMHJIKA OIIIHKH TEHEPaNbHOI XapaKTePUCTUKH
nopiBaroBatume 0,01.

OpepxaHuit pe3ynbTaT O3Hadae: SAKIO O 6aratopa3oBo MOBTOPUTH BUOIPKY 3
obcsrom y 2000 ra 3epHOBHUX, CepeIHs TOMUIIKA IPUHHATOT OI[IHKU YaCTKHU (ITUTOMOT
Baru) BUCOKOBPOKAHHKX KYJbTYpP y IUIOIII 36PHOBUX KYJIBTYP MiANPHEMCTB pailoHy
6yma 6 + 0,01. ¥V Takomy pasi P = 0,6 + 0,01. ¥ mpounentHOMy BHpa3i yacTka
BHCOKOBPOXKaWHUX KYJIBTYp Yy 3arajbHifl IDIONI 3¢pHOBHX paloOHy CKIaae B
cepenabomy 60 + 1.

Po3paxyHKH 1MOKa3yOTh, IO A KOHKPETHOTO BHUIAAKY HAMKPAIIOI0 OIIHKOIO
IIyKaHOTO TIOKa3HHUKa CTPYKTypH Oyne umcio 0,6, a cepeaHs MOMUIKA OIHKH y TOH
4H iHIi# Oik Oyne npudausHo nopisHioBatu 0,01. Sk 6ayrmo, OlliHKa JOCUTH TOYHA.

Bimomo Kinbka CHOCOOIB TOYKOBOI OIIIHKA CEPEIHBOTO KBa-
paTUYHOTO BIAXWJICHHS Yy BHUIAJKaX, KOJU BHUOIpKa 3ilicHeHa 3
TeHePaTbHOT CYKYITHOCTI OJJMHHUIH 3 HOPMAIBHUM PO3IOJIUIOM 1 TapameTp
o nepimomuii. Halinpoctimorw (HaHOLIBII JIETKOKD B OOYHMCICHHSX)

OLIiHKOIO € po3Max Bapianii (% )BuGipky, TOMHOXeHUH HA MOIpPABOUHMI
Koe(illieHT, B3ATHH 3a CTAaHIAPTHUMHU TAOJUIIMU 1 SKAW 3aJIeKHUTh BiJl
oOcsry  BuOipkum (st manux  BHOipok). Ilapamerp cepeanbporo
KBaJIpaTUYHOI'O BIIXWJICHHS B TEHEpPaNbHIA CYKYMHOCTI MOXHa TaKOX
OIIIHHUTH 32 JIOTIOMOTOI0 00YHCIIeHO1 BUOIPKOBOI AucIiepcii 3 BpaxyBaHHIM
4yHucna CTymneHiB BinbHOCTI. KopiHp kBanpatHuii i3 miei mucrmepcii mae
BeJIMYMHY, sAKa Oyle BHKOpHCTaHa SK OI[HKa TEHEepPaJbHOTO

CepeIHbOKBAIPATUIHOTO BigxuieHHs (°+).

BuxopucroBytoun 3HaueHHS nmapaMerpa ¢ , 00UHCIIOIOTH CEPEIHIO

MOMUJIKY OLIHKM TeHepalbHOi cepenHboi (¥:) cmocoOoM, pO3IISTHYTHM
BUIIE.

Sk BKazyBallocsl paHilie, BiANOBIIHO 10 BHUMOTH CIIPOMOYKHOCTI
BIIEBHEHICTh Y TOYHOCTI Ti€l YW iHIIOT TOYKOBOI OILIHKH ITiBHIIY€ETHCS
TIpH 301TBIIICHI YUCEIBHOCTI BUOIPKHU. [IpogeMOHCTpyBaTH 1€ TEOPETUIHE
MOJOKEHHS Ha NPUKIAAI TOYKOBOI OLIHKHM JEmio yTpyOHEHo. Brms
o0csary BHOIPKM Ha TOYHICTh OIIHKK OYECBUAHUNA TpU OOYUCIICHHI
IHTEepBAJILHUX OIIHOK. [Ipo HUX MOBa TiJie HUXKYE.

VY tabnuni 39 HaBeeHO HAWOUIBIIE YaCTO BUKOPUCTOBYBaHI TOUYKOBI
OLIIHKHY TIapaMeTpiB reHepaIbHOT CYKYIHOCTI.
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Tabauys 39
OcHOBHI TOYKOBI OL[IHKH

XapakTepuCTHKa TeHEePATbHOI CYKYIHOCTI Ouinka
Cepenust apudmernyHa, * X
Pi3HuIIS cepe/HiX IBOX TeHepalbHUX CYKYIHOCTeH, *1 ~ 2 NTh
CepenHe KBaIpaTUIHE BiIXAICHHS, o, G,
YacTka 03HAKH, P« w
Pi3HHIIS 4ACTOT BOX O3HAK reHepanbHuX cykymuocreii, 11~ Wi— W
CyMmapHi mapamMeTpu reHepaibHOT CyKYITHOCT1 N,
KibKiCTh SIEMEHTIB y IPyII FeHepaTbHOI CYKYITHOCTI Nw

OO0uncieni pi3HUMH CIIOCO0aMH 3HAYEHHS OI[IHOK MOXYTh OyTH
HEO/IHAKOBI 33 BEITMYMHOI0. Y IOMY 3B'SI3Ky B MPAKTHYHHUX PO3paxyHKax
CITi 3aiiMaTHCS HE TOCTIIOBHUM OOUYHCICHHSM MOJKIMBHX BapiaHTIB, a,
CIIUPAIOYMCH Ha BIIACTUBOCTI PI3HUX OIIHOK, 00paTH OJHY 3 HHX.

[Mpu wmamiii KUTBKOCTI OJWHMIIL CIOCTEPEKEHb TOYKOBA OIlIHKA
3HAYHOKO MIPOI0 BHIIaJKOBA, OTXE, Majio HajaiiHa. ToMy B Majmx
BHOIpKaX BOHAa MOXE CHJIBHO  BIJPI3HATHCA  BiJ  OLIHIOBAHOI
XapaKTepUCTUKU TeHEPaJbHOI CYKYMHOCTI. Take TMOI0KeHHS TPU3BOIUTh
J0 TPyOMX MOMHIIOK y BHMCHOBKax, SKi MOIIUPIOIOTHCS Ha TEHEpaIbHY
CYKYIHICTh 3a pe3yibTaTaMu BUOIpKU. 3 11i€i MpUYMHM TpU BUOIpKax
MaJIoro 00CsATY KOPUCTYIOTHCS IHTEPBAJILHUMH OL[IHKaMH.

Ha BimMiHy BiJi TOYKOBOI iHTEpBaJibHA OIlIHKA JA€ Jialla30H TOYOK,
BCEPEMHI SKOTO TIOBUHEH 3HAXOAWTHCh TapaMmeTp TeHepanbHOI
cykynHocTi. Kpim Toro, B iHTepBaibHIM OLIHLI BKa3yeThCsl HMOBIPHICTD,
a, 0T)Ke, BOHA Ma€ BaYKJIMBIIIE 3HAYCHHS B CTATUCTUYHOMY aHAIi3i.

InTepBaJbHOI0 HA3MBAIOTH OIIHKY, SKa XapaKTEPU3YETHCS BOMA
YHCIIaMU - TPAHUIIIMH IHTEPBaIyY, KU OXOTIUTIOE (TIOKPUBAE) OI[IHIOBAaHUH
napametp. Taka omiHKa sBiIs€ COOOK0 JMESKUH IHTEpBAI, y SKOMY 3
3aJIaHOK0 HMOBIPHICTIO 3HAXOJMTHCS IIIyKaHWUH IapaMmerp. 3a ICHTP
IHTEpBaJly IPUIMAETHCSI BUOIPKOBA TOYKOBA OIIHKA.

TakuMm 4MHOM, IHTEpBAJIFHE OILIHIOBAHHS € MOAAIBIIMNM PO3BUTKOM
TOYKOBOT'O OIIHIOBAaHHS, KOJIM Taka OI[IHKAa MPU MaioMmy o0cs3i BUOIpKU
Hee(peKTHBHA.

3amady IHTEPBAJBHOTO OI[IHIOBAHHS B 3arajbHOMY BUTJISII MOXHA
chOpMyITIOBAaTH TaK: 3a JaHUMH BHOIPKOBOTO CIOCTEPEKEHHS HEOOXiIHO
noOyyBaTH YHCIOBUH iHTEpBaJN, BITHOCHO SIKOTO 3 paHille OO0paHUM
piBHEM IMOBIPHOCTI MO>KHA CTBEPJUKYBATH, 1110 B MEKaX JAaHOTO IHTEpBaILy
3HAaXOAMTHCS OL[IHIOBAHUHN Mapamerp.
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SIKIO B3SITH JIOCTaTHBO BENWKY KUIBKICTh OJWHWIL BHOIPKH, TO,
KOPUCTYIOUHCH TeopeMoro JIsmyHoBa, MOXHA JIOBECTH WMOBIPHICTH TOTO,
1[0 [TOMHJIKa BHOIPKH HE MEPEBUIIMTD JCSIKY 3alaHy BEIMYUHY A, TOOTO
F-x|<a

aGo M~ H=A.

3okpema, IS TeopeMa A€ MOKIWBICTh OIIHIOBATH ITOXHOKH
HaOJIMKEHUX PIBHOCTEH :

nl

— = p(n, —uacmoma);X = x.
n

XXX T gesasiekHl BUITAAKOBI BEIMYHMHH 1 7> | TO

ko
WMOBIpHICTH TX cepemHboi (*) 3HAXOAUTHCS B MEXax BiJl ¢ 70 6 1 MOXe
OyTH BU3HAYEHA PIBHSHHIMU:

t
D
pla(E(e) | ——
0211
a—E(x) 6—E(x)
t = st = .
e o e}

ImoBipHicTs P mpum mpoMy Ha3wBaioTh A0Bip4Y0I0 iMOBipHicTIO.
TakuM  YWHOM,  JOBIPYOK  IMOBIPHICTIO  (HAMIHHICTIO)  OLIHKH
reHepalIbHOI0 HapaMeTpa o BUOIPKOBIH OI[HII Ha3MBaKOTh IMOBIPHOCTb,
3 SIKOYO 3/IIHCHIOIOTHCSI HEPIBHOCTI:

b 2

’1
e 2dt,

Je A — rpaHMYHA IOMHJIKA OLIHKH, BIJMOBITHO JI0 CEPEAHBOI 1
YaCTKH.

I'panuni, B SKuX i3 1[i€F0 3a/1aHO0 HMOBIPHICTIO MOXE 3HAXOJIUTHCS
reHepajbHa XapaKTePHCTUKA, HA3WBAIOTh MAOBIpYMMH iHTepBaJaMu
(IoBipUMMH TpaHMLSMHU). A TpaHULI LOTO 1HTEpBaNy OJACP)KAIN Ha3BY
rpaHHLb JOBIpH.

JoBipui (abo ToslepaHTHI) TPaHMII — 1€ TPAHMUIII, BUX1JT 32 MEXI STKUX
JaHOK0  XapaKTePHCTHKOI BHACTIJOK BHIIQJKOBHX KOJHMBAaHb Mae
HesHauny  iimMoBipaicts (20522005 20001y TTopgrry  «oBipumit
intepBam» BBeaene Jx.Heiimanom 1 K.lipcomom (1950 p.). Le
BCTAHOBJICHUH 3a BUOIPKOBUMHU JaHUMH IHTEPBaJ, SKHHA 13 3aJaHOI0
HWMOBIpHICTIO (JIOBIPUOIO iIMOBIPHICTIO) OXOIUTIOE (IIOKPHBAE) CIPABIKHE,
ajyie HeBiJoOMe JUIs Hac 3HAYeHHs mapamerpa. SIKIo 3a piBeHb JIOBIpYOi
HWMOBipHOCTI mpuitHATH 3HaueHHs 0,95, TO 1 HMOBIPHICTH CBIIYHUTH TPO
Te, O MPHU YaCTUX 3aCTOCYBAHHAX JAHOTO crocoly (MeToy) OOuuCIiieHb
JOBIpYMi 1HTEepBan mnpuoOau3Ho B 95% BumankiB Oyle IOKpUBATH
napamerp. JloBipunii iHTepBanm TeHepanbHOI cepeqHbOi 1 TeHepaltbHOI
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YaCTKH BU3HAYAETHCA HA OCHOBI HABEJACHWX BUIIE HEPIBHOCTEH, 3 SKHUX
BUILIHBAE, 1110 X-ASx<X+A; w-—A<p<w+A.

Y MaTeMaTUYHIN CTATUCTHUIl HAMIHHICTh TOTO Y 1HIIIOTO IMapaMerpa
OIIHIOIOTh 32 3HAYEHHSIM TPHOX HACTYMHHUX DPIBHIB IMOBIPHOCTI (1HKOJH

Ha3MBaKOTh «IOPOTH WMOBIPHOCTI»): 21 = 0,95; P2= 0,99; P» = 0,999.

IMOBipHOCTi, SKMMM BHpilleHO HexTyBaTH, Tobto @ =0.0%; a =00k

@ =000l yazpparoTh piBHSAME 3HaUHMOCTI, 260 piBHAME icTOTHOCTI. 3

HaBEJICHUX pIBHIB HQIiMHINI BHCHOBKM 3a0e3leuye IMOBIpHICTH 73 =
0,999. KoxxHOMY pIBHIO JIOBip4Oi WMOBIPHOCTI BIiJIIOBiIa€ TIEBHE
3HAYCHHS HOPMOBAHOTO BiAXWiIeHHS (nuB. Tabn. 27). Skmo Hemae B
PO3MOPSIKEHH] CTaHIAPTHUX TaONUIb 3HAUYEHb 1HTEPBaly IMOBIPHOCTEH,
TO L}0 HMOBIPHICTH MOXKHA OOUMCIIMTHU 3 MIEBHUM CTYIIEHEM HaOJIMKECHHS
3a hopmyoro:

+ 1

P(1) = I e 2dl.

1
N
Ha pucynky 11 3amrTpuxoBaHi Ti YacTHMHM 3arajbHO{ IIIOIII,
00MeXeHOI HOPMaIBbHOI0 KPHUBOIO 1 BicCI0 aOCIUC, AKi BIAMOBITAIOTH
3HaueHHsaM ‘= *h 1=%2 =143 | g gkux iMoBipHOCTI JOpiBHIOOTH 0,6287,
0,9545; 0,9973. Ilpu TOYKOBOMY OIIIHIOBaHHI PO3PaXOBYETHCA, 5K YiKE
BiJIOMO, CepeHsI IOMUIIKA BUOIPKH, IIPH IHTEPBAIBHOMY — ITPaHAYHA.
3ae)xHO Bi TPHUHIMUIIB BiAOOpY OAMHHUIG (ITOBTOPHOTO 4YM 0e3
[MOBTOPHOI'0) CTPYKTYpHI (OpMyNIH pO3paxyHKY IIOMHIIOK BHOIPKH
n
PI3HATBHCS 32 BEJIMUUHOKO ITOIIPABKU (1 N,

N

A )

\
-t 3 -2 -1 0 1 2 3 +t
Puc. 11. KpuBa HOpMaJILHOTO PO310/iny iMOBipHOCTEll
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VY tabnumi 40 HaBeneHO GOpPMYyNTH PO3PAXYHKIB TOMHUJIOK OI[IHOK
TeHepaThbHOTO TIapaMeTpa.

Po3rissHeMO KOHKpPETHHI BUIIAJA0K IHTEPBaIbHOI OLIHKH IapaMeTpiB
reHepalbHOT CYKYITHOCTI 32 IAHUMH BUOIPKOBOTO CITOCTEPEKEHHSI.

Ipuxnao. Tlpu BUOIpKOBOMY OOCTEXKEHHI TOCIOJAPCTB paifoHy BCTAHOBIECHO,
o cepeaHbono6oBuii Hamili kopie (¥ ) cranoBuTh 10 Kkr. YacTKa UMCTONOPOIHOL
XymoOu y 3araibHill umcensHOCTI moromis’s mpopiBHIoe 80 %. ITommnka BubGipkH 3
noBipuoto #MoBipHicTIO P = 0,954 BusBunace piBHoro 0,2 Kr; Uid YacTKU
YUCTONOPOAHOT Xy00u 1 %.

TakuMm YHHOM, MeXi, B SKHX MOXE 3HAXOMUTUCS TEHEepaJdbHAa CepeIHs
MPOIYKTHBHICTE, OyayTh 9,8 < X < 10,2; s reHepanbHOI YacTKH XymoOum —
79 <P <8l.

BucnoBok: 3 imoBipHicTIO 0,954 MOXHA CTBEpKYBaTH, IO PI3HMIS MiXK
BHOIPKOBOIO CEPEHBOI0 MPOIYKTHBHICTIO KOPIB 1 T€HEPAIBHOI IMPOIYKTHBHICTIO
cranoButh 0,2 kr. Mexa cepennbonodoBoro Hamorw — 9,8 1 10,2 kr. Yactka (nmuroma
Bara) YUCTONIOPOAHOI Xy 00U B MiAMPHEMCTBAX paliOHy 3HAXOANUTHCSA B MeXax Bif 79
1o 81 %, mommuIKa omiHKA He nepeuirye 1 %.

Tabnuys 40
Po3paxyHok TOUKOBHX i iHTepBaJIbHUX NOMUJIOK BUOIPKH
O1iHIOBaHU# TapameTp
punmmn cepenHs XapaKkTepUCTHKa 9acTKa O3HAKH
BiOOpy TOYKOBA IHTepBaIbHA TOYKOBA iHTepBaJbHA
OITlIHKa OIliHKA OIlIHKA OITIHKA

IToBTOD- o’ o’ w(l—w) w(l—w)
HUI 7 TV R n t n

e B e GO )

ITpu opramizanii BHOIpKM BaXJIMBE 3HAYEHHS MAa€ BU3HAYCHHS
00CTe)KyBaHOT CYKymHOCTI. YuM Oijbllla KOJUBHICTb, TUM OlJIbIIO
MOBUHHA OyTH YHCENbHICTh BHUOIPKHA. 3BOPOTHHH 3B’S30K ICHYE MiX
YHCEIBbHICTIO BUOIPKH Ta 11 TpaHMYHOI0 MOMUIIKOIO. [IparneHHs orpumaTu
MEHIIly TIOMWJIKY BUMAara€ 30UIBIICHHS YHUCEIILHOCTI  BHUOIPKOBOI
CYKYITHOCTI.

HeoOxigna uncesnbHICTh BUOIPKM BU3HAYAETHCS HA OCHOBI (OpPMYI
rpaHUYHOI TOMHJIKK BHOIpkH (A) i3 3amaHuM piBHeM iMoBipHOcTi (P).
[IngxoM MareMaTHYHHUX MEPETBOPEHb OTPUMYIOTH (POPMYIIH PO3PAXYHKY
YUCENbHOCTI BUOIpKH (Tabm. 41).
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Tabauysa 41
Po3paxyHok HeoOXifiHOT unceIbHOCTI BUOIpKH

YucenpHicTh BHOIpKH (77) TP BU3HAYCHHI 1 OIHIT
Crnocib Binoopy __mapamerpa
Cepennpoi (¥) qactku (P)
m . t’c’ w(l—w)
OBTOPHHUIA A T
. t’c°N £2(1-w)N
besnoBTopHuii NNiro? m

Cuin BIiAMITHTH, 110 BCE BHKJIAJEHE BIAHOCHO CTATUCTHYHUX OI[IHOK
IPYHTYETHCSl Ha NPUIYIIEHI, 110 BUOIPKOBA CYKYITHICTb, TApaMETPH SKOI
BUKOPHCTOBYIOTBCSI TIPH OLIHIN, OAEp)KaHa 3 BUKOPHCTAHHSIM METOIY
(ctocoOy) Bimbopy, KUt 3a0e3nedye o1ep KaHHs HMOBIpHOCTEH BUOIPKH.

I[Ipu wnpomy, oOuparound MAOBipYYy WMOBIPHICTH OINHKH, CIiJ
KEepyBaTHCS THM IMPUHIUIIOM, 110 BHOIp i piBHS HE € MaTeMaTHYHUM
3aBIAaHHSM, a BH3HAYAETHCS KOHKPETHO BHPIIIYBAaHOIO HpoOiemMoro. Y
MiATBEPIKCHHS CKa3aHOMY PO3TIISTHEMO MTPUKIIAI.

Ipurnao. MpunycTuMo, Ha TBOX i AIPUEMCTBAX IMOBIPHICTb BUITYCKY TOTOBOL
(sixicHoT) mpoxaykuii mopiBHoe P= 0,999, ToOTO iIMOBIpHICTH OAepKaHHS Opaky
npoaykiii cranoButume = (0,001. Yu MOXKHa B paMKax MaTeMaTHUYHUX MipKyBaHb,
HE UIKaBIAYHCh XapaKTepOM BHPOOJIEHOI MPOAYKIIil, BUPIIIMTH MUTAHHS TpPO Te,
Majla 9¥ BeJIMKa HMOBIipHICTE Opaky &= 0,001. IIpumyctumo, oxHe MigIPHEMCTBO
BMITyCKA€ CiBAJIKH, a pyre — JiTaku Juist o0poOiTKy mocisiB. Skio Ha 1000 ciBamok
TpamuThCsl OfHA OpakoBaHa, TO 3 UM MOXKHAa MHUpHUTHCS, 00 meperuaBka 0,1 %
ciBaJIOK JelIeBINe, HiX IepedyaoBa TEXHOJOTiYHOTO mporecy. Skmo x Ha 1000
JIITaKiB 3yCTPIHETHhCSI OJMH OpakoBaHWM, 1€, OE3YMOBHO, NMPHUBEAC A0 CEPHO3HHMX
HACNIJIKIB Tpu Horo ekcrutyararii. OTxe, y TepIIOMY BHIAIKy HMOBIpHICTb
onepkaHHs Opaky = 0,001 mMoxe mpHitMaTHCh, B IPYroMy BHIIAAKY — Hi. 3a Ii€i
MIPUYMHU BUOIp JOBIpYOi MMOBIPHOCTI B pO3paxyHKax B3araii i Mpu OOYMCITIOBaHHI
OIIHOK, 30KpeMa, CIIiJ] 31iCHIOBATH BUXO/ISIUM 3 KOHKPETHUX YMOB 3a/aui.

3aJiexHO BiJl 3aBJlaHb JOCIIJKCHHS MOKE BHHUKHYTH HEOOXITHICTb
oOumcieHHs: ofHiel a00 JBOX MOBIpYMX TpaHHIb. SIKIIO OCOOIHMBOCTI
PO3B’s13yBaHOI 3a/1a4yi BUMAraroTh BCTAHOBIICHHS TUIBKH OJHI€ET 13 TpaHHMIIb,
BEPXHBOI a00 HIKHBOI, MOKHA IMEPEKOHATUCH, IO HMOBIPHICTH, 3 KOO
BCTAHOBIIIOETHCS [T TPaHUIlA, Oyle BHWIA, HIK TpH 3a3HAYCHHI 000X
TPaHUIb 711 OJTHOTO 1 TOTO XK 3HAYCHHS KOoe]illieHTa JOBipH t.

Hexaif noBipui rpanuili BcTaHOBIeHi 3 iMoBipHicTIO P= 0,95, T0o0TO,

B 95 % BunazakiB reHepaipHa cepenHs (¥ ) Oyae He MEHIIE HUXHBOTO
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JOBipUOro iHTepBamy ‘e =X~!4 | pe OGijplIe BEPXHBHOTO IOBIPYOTO
inTepBamy Y- =¥t/ Y npoMy BHMaAKy Immie 3 iMoBipmicTio @= 0,05
(a0bo 5 % ) cepeaHsl reHepajdbHa MOJXKE BHUHTH 3a BKa3aHi I'paHUII.
OCKIJTbKM  PO3MOALT t CHUMETPUYHHUH, TO IIOJIOBUHA 3 IBOIO PIBHS

iiMmoBipHOCTI, T06TO 2,5 %, NpUNazaTHMe Ha BUIAI0K, Koau *{¥wea npyra
HOJIOBMHA — HAa BUIAJO0K KOJH, V¥« 3 [[bOr0 BUILIUBAE, IO HMOBIpHICTh
TOTO, IO CEPEJIHS TeHEepaJIbHA MOXKe OYTH MEHIIA, HiXK 3HAYCHHS BEPXHBOT
noBipyoi rpanuii “e~, nopiBHroe 0,975 (tobro 0,95 +0,025). Orxe,
CTBOPIOIOTBCS YMOBH, KOJIM TIPU JIBOX JIOBIPUMX TPAHUIIX MH HEXTYEMO

3HAYEHHSAM X SK MEHIIMMH Xwoc | TaK 1 OUTBIIMMH abo ~*»~ Hazuparoum

TUIBKA OJIHY JOBIpYY TIPAHMIO, HAMPUKIAL, ", MU HEXTYEMO JIMIIE
THUMH X, IKi IEPEBHUIIYIOTh I[F0 TPAHUILO. JIJIs1 OJJHOTO i TOTO K 3HAYCHHSI
KoedilieHTa JIOBipH t piBeHb 3HAYUMOCTI @ TYT BUSBISIETHCS B JIBA Pa3H
MEHILIUM.

SIKII0 pO3paxoBYIOTHCS TUTBKM 3HAYCHHS! O3HAKH, SIKI MIEPEBUILYIOThH

(ab0 HaBMakM HE MEPEBHIIYIOTH) 3HAYEHHS IIYKAHOTO IapaMmerpa <,
JOBIpUMi 1HTEpBal HA3UBAETHCS OJHOCTOPOHHIM. SIKIIO pPO3risayBaHi
3HAa4YCHHSI 0OMEXYIOThCS 3 000X CTOPIiH, JOBIPUMI iHTEpPBaJ HOCUTH Ha3BY
JBOCTOPOHHBOTO. [3 cKa3aHOTO BHILE BUIUIMBAE, HIO TIMOTE3W 1 psA
KpUTepiiB, 30kpema Kpurepiii t-CT’rojieHTa, MOTPIOHO PO3MIIAAATH SK
OJHOCTOPOHHI 1 ABOCTOpPOHHI. TOoMy mpH ABOCTOPOHHIW TimOTE3i piBEHb
3HaYMMOCTI Ul OJTHOTO 1 TOTO K 3HAueHHs t Oyzae B aBa pazu OUIbIIN,
HDK OJHOCTOPOHHIN. SIKII0O MM XOYeMO MPHU OJAHOCTOPOHHIN TilmoTe3i
3QIUIIATH TaKUM JK€ PiBeHb 3HAYMMOCTI (i piBeHb JOBipYOi iIMOBIPHOCTI),
SIK TIPH JIBOCTOPOHHIN TiMoTe3i, TO BeNWYHMHY t ciif B3ATH MeHmny. Lls
0COOJIMBICTh BpaxoOBaHa IPH CKJIAJaHHI CTaHAAPTHUX TaOJHIb KPUTEPIiB
t-Ct’rogerTa (momatox 1).

Bimomo, mo 3 mpaktuyHOro OOKYy dacTimie SBISIOTH IHTEpeC He
CTUIBKH JIOBIpYl 1HTEPBAIM MOXKJIMBOI BEJIMUYMHU I'€HEPAIbHOI CePeIHbOT,
CKIJIBKH TI MAaKCHMaJIbHI 1 MiHIMaIbHI BEIHYUHH, OiIbIIe a00 MEHIIE KX
13 3a1aHOI0 (Z0BIPYOI0) HMOBIPHICTIO IeHEpaibHa CepeHs OyTH HE MOKE.
VY MaTeMaTH4HIl CTaTUCTHII X HA3WBAIOTh FAPAHTOBAHUM MaKCUMYMOM i
rapaHTOBaHMM MiHIMyMOM cepenHboi. [lo3HauMBIIM Ha3BaHi MapameTpH

BIZITTOBIZHO Yepe3 Xmwx i Xmin, MOYKHA 3AITUCATH : ¥mwx =X T Xmin =X =14
[Ipu oOuucneHHi TapaHTOBaHUX MaKCUMAaJIbHUX 1 MiHIMalIbHUX
3Ha4YCeHb T'€HEPATIBHOT CEPEIHBOT, SIK TPaHUIl OAHOCTOPOHHBOTO JTOBIPUOTO

133



iHTepBally B HaBEACHWX BHIIE (QOopMyJax, BelndnHa t OepeThcs K
KpHUTEPIii OTHOCTOPOHHIH.

Ilpuxnao. Tlo 20 pginsHkax BUOIPKM BCTAHOBJIGHA CEpEIHS BPOXKANHICTH
mykpoBux OypskiB 300 m/ra. Jlana BubOipkoBa cepemHsI XapaKTepH3ye BiIMOBIMHHI

mapaMeTp TeHepaibHOi cykymHocTi (X ) 3 mommiukoro 10 mw/ra. Bigmosimao no
BHOIPKOBOCTI OLIIHOK TE€HEpalibHa CEepeAHs YpOXKaiHICTh MOKe OyTH SIK Oinblie,
Tak i Menme BuGipkoBoi cepemnboi *= 300. I3 imosipuictio P = 0,95
MOXKHa  CTBEpJUKYBaTH, 1[0 INyKaHWH mapamerp He Oyne  OlmbmmM
Xmax =300+1,73x10 =317.,3 w/ra.

BenuunHa t B3siTa 1715 YKclia CTyMEHiB BUIbHOCTI V=20-1 mpu 0JHOCTOPOHHIH
KPUTHYHIK 007acTi 1 piBHI 3HauuMocTti = 0,05 (momarok 1). OTxe, i3 IMOBIpHICTIO
P= 0,95 rapaHTOBaHWH MaKCHMaJbHO MOJIMBHH pIBEHb T€HEPATBbHOI CEepeIHBOI
BpOKalHOCTI OIiHIOETbCS B 317 1/ra, TOOTO TpU HAWCHPHUATIMBIIIAX yMOBaxX
cepeHs ypOKalHICTh IyKPOBUX OYPSAKIB HE MEPEBHINY€E BKa3aHOI BEITHIHHH.

VY peskux ramys3six 3HaHb (HAPUKIAA, y MOPUPOJHMYMX HayKax)
TEOpisl OLIHKM TOCTYHA€ETHCS MEpe]] TEOPIEI0 MEPEeBIPKH CTATUCTHYHHX
rinore3. B exkoHOMiuHill HayIli METOAM CTATUCTHUYHOI OIIHKH BiJirparoTh
Iy’)Ke BaXIWBY pOJNb y CHpaBi TMEpPeBipKH HAIIHHOCTI pe3yNbTaTiB
JOCHIUKEHb , @ TaKoX Y PI3HOTO POy MPAaKTUYHHUX PO3paxyHKax.
Ilepemycim  1e  cTOCYeThCS ~ BHUKOPHUCTAaHHS  TOYKOBOI  OI[IHKH
JOCTDKYBAaHUX CTAaTUCTUYHUX CYKyMHOCTeH. Bubip skomora Kparmioi
OIIIHKK — OCHOBHa MpoO0JieMa TOYKOBOI OIMIHKH. MOXIIMBICTh TaKOI'O
BUOOPY 3yMOBJIIOETHCS 3HAHHSM OCHOBHHMX BJIACTUBOCTEH (BHMOT)
CTATUCTUYHUX OI[IHOK.

§ 6.2. 3axoHu po3noaiay BUOIPKOBHX XapaKTepHCTHK
6.2.1. 3aranbHe MOHATTA 3aKOHIB PO3MOITY

3aKoH PO3MOLTY XapaKTepU3y€e BHUIAJKOBY BEIHYHHY 3 TOUKU 30pYy
Teopii MoBipHOCTEl. Po3monin iMoOBipHOCTEH TiCHO 3B'A3aHUE 3 psraMu
PO3MOITY YacToT. SIKIIO po3IIIAaTé psity PO3NOALTY (KOPHUCTArOuMCh
TEPMIHOJIOTIEI0 Teopii HMOBIPHOCTEH) SIK TIEPETiK MOXIIMBHUX PE3yJIbTATIB
abo Tpyn BUMIpIB 1 BIAMOBIZHUX iM YacTOT KOXKHOTO PE3yNbTaTy, TO
aHAJIOTIYHE BW3HAYEHHS MOJXKHA JIATH 1 pO3moAinry iMoBipHOCTEeH. Lle
Mepesiik  MOXKJIMBUX pe3yibTaTiB ab0 TIpyl BHUMIpIB, aie, 3aMiCTh
CIIOCTEPE)KYBAHOI YaCTOTH, TYT BKa3aHi HMOBIPHOCTI IOSIBU KOXKHOI'O
pe3ynbTary.

134



Y mpakTHYHMX 1 HAYKOBHX pO3paxyHKaxX 1HOMI JTOBOJUTHCS
aHaNi3yBaTH O3HAKy, SKa € BHIIQJKOBOIO BEIMYMHOIO 3 HEBIIOMHM
XapakTEepOM CTaTUCTHYHOTO PO3MOIiTy, TOOTO #oro 3akoHom. IIlo6
3HAMTH 1el 3aKOH PO3MOILTY, IPOBOIATH CTATUCTUYHE CIIOCTEPEKEHHS 32
BMITaJIKOBOIO 3MIHHOI y BH3HAYCHHX YMOBAX 1 OJCPXKYIOTh BapialliliHUN
psA, SIKME J1a€ ysIBIEHHS Tpo 1 eMmipuyHuid posmonin. Ilo mpomy
PO3MO/IiJTy BHUITQIKOBOI BEJIMYMHHM HEOOXIIHO 3HAWTH HEBIJOMHUU ii 3aKOH
SK 3aralbHUN 3aKOH PO3MOAITY JOCHIKYBaHO! O3HaKu. BupimeHHs
TAKOT0 3aBJIaHHS y 3araJlbHOMY BHUIJISII BBaKAEThCs MpoOieMHuM. O/IHAaK,
BUXOASYM 3 Psy 3araJibHUX TillOTe3, MOXXKHAa MaTeMaTH4YHO JIOBECTH,
SKUM{ TIOBUHHI OyTH PO3MOAIIM YHCEIbHOCTEH O3HAKH AOCIHIKYyBaHOT
cykynHocTi. Taki po3noinyu Ha3UBarOTh TEOPEeTHYHHMHU.

Crin mam'sitaty, 1O 3aKOHIB, 33 SKMMHU PO3IMOJIUISETHCS BUIIAKOBA
BEJIMYMHA, iCHy€e Oarato. AJe KIAQCHYHUMH TPUHHATO BBaKaTH TPHU
TEOPETUIHUX PO3TOJIIIH, SIKi 32 CBOEI0 HAYKOBOIO BAXKIIUBICTIO 3aMaIOTh
YipHE MiCIle cepel IHMuX. SIKIo pO3MISIaTd B  XPOHOJIOTIYHOMY
MOpAAKY 1X BIAKPUTTSA, TO HA3BU IHMX TEOPETUYHHX PO3MOJILIIB
pPO3MICTAThCE Yy Taki TOCHIIOBHOCTI: OiHOMIambHUN  (BIAKPUTHN
S.bepnymni, 1700), nopmansauii (Jemyap, 1773; I'aycc, 1809; Jlamnac,
1812) ta Ilyacconoruii (C. Ilyaccon, 1837). Cepen Ha3BaHUX Ba)KIMBUM
3aKOHOM, Ha SIKOMY IPYHTYEThCS IE€peBakHA OUIBIIICTh CTATHCTUYHHX
METO/IiB JIOCJII/PKEHHSI, € 3aKOH HOPMAJIBHOTO PO3MOIiTy.

Benuka KibKiCTh TEOPETHYHHUX PO3MOALIIB BiIKpUTA TPOXH Mi3HILIE.
Ane OUIBIIICTh [MX BIJKPUTH 3HAYHOK Miporo Oylia 3yMOBJICHA
BJIACTUBOCTSIMH TEPIIUX TPHOX PO3MOALTIB (OiHOMiadbHUN, HOPMAaIbHUH,
[lyacconiB) 1 ocobmuBo HopMmanbHOro. HasBaHi Tpu BHIM PO3MOALTY
SIBIISIIOTH  JIOTIYHO 1 TEOPETUYHO BiANpaBHHUN IYHKT Teopil OyIb-KHX
CHeIiaIbHUX BHIIB (THITIB) PO3IIOILITIB.

OxpeMi 3aKOHM pO3MOAUTY IOB'SI3aHI 3 XapakTEpPoM PO3MOALTY
NESKAX BUIAJKOBUX BEJIWYMH, MIO 3aCTOCOBYIOTHCS U BUPIIICHHS
KOHKPETHHX 3a7ay. 3aKOHM Ha3BaHO IMEHAMH BYEHHUX, SIKI BHU3HAYMIM
(GyHKIIT po3MoAlTy pi3HUX BHUMAIKOBUX BennduH. Cepel HUX IIHUPOKO
BUKOPUCTOBYIOTHCS 3aKOHHM PO3MoALTy (abdo MPOCTO  «PO3IMOMILINY)
[Tipcona, CteronmenTa, Dimrepa.

[lin 3aKkoHOM PO3MOAIIY CIIiJI PO3YMITH TaKUH TCOPETHUYHHUI
PO3MO/IIN, IO SKOTO MPSMY€E eMITIPUYHUA PO3MOALN MpH 7 —> % J[ist 40T0
noTpiOHO 3HaTH 3aKoHM po3noxiny? Ilo-mepiie, Ans OIIHKH TapameTpiB
TeHepalbHOI CYKYMHOCTI; TO-JIpyre, sl TEPeBIpKH CTaTUCTUYHUX
rinoTes; Mo-TpeTe, AJs 3A1HCHEHHS IPOTHO3HUX PO3PaxXyHKIB.
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SIK TOBOpPHIIOCS BHWINE, 10 E€MIIPHYHOMY pO3IIOILTY BHITAJKOBOT
BEITMYMHU 3HAXOSATh HEBIIOMHH 3aKOH ii pO3MOAlTy. Aje TpH pilleHH]
pAAYy NPaKTHYHUX 3a]ad Bijanazae HEOOXIIHICTh PO3PAXyHKY MOXKIMBHX
3HAYCHb BHITAJKOBOI BEJIMYMHHM 1 BIAMOBIAHMX iM PIBHIB IMOBIPHOCTEH.
3okpema, IHKOJIM 3py4Hille BUKOPUCTOBYBATH AEsIKi XapaKTCPUCTHKY, 11O
CHHTE3YI0Th y c00i iH(opMallito PO BUMAAKOBY BEIMUYUHY. [X HA3HBAIOTH
YUCIOBUMH (KUIBKICHUMH) XapaKTePUCTUKAMH BHUIAJIKOBOi BEJIUYMHHU.
HaBenemo ix: cepemnst (MaTeMaTW4YHE OYiKyBaHHs), AMCIEPCis, MOAA,
MejiaHa, MOMEHTH Pi3HHUX MOPSIKIB.

Ha ocHoBi BceGiuHOro aHamizy OUX MapaMeTpiB, 3arajibHUX
TEOPETUYHUX TIEPeIyMOB 1 3HAHHA OCOOJMBOCTEH THX 4YHM IHIINX
PO3MOALTIB BUOMPAIOTh PO3MOJLI, KUK HAaWKpaLIUM YHHOM arpOKCUMYE
eMnupiuHuil (pakTUuHUil) po3noaia BUMaaKoBoi 3MiHHOI. Ha HacTynmHOMY
erami JOCH/DKEHHS 3HAXOAATh MapaMeTpH TOTO 3aKOHY PpO3IOJILTY,
KOTpHH XapakTepu3ye [OCHIIKYBaHy BHIIQJKOBY BEIHUYMHY. Tak,
YPOXKaHICTh IIYKPOBHUX OYpPSKiB («HAa KOPEHi») SBJSE COOOK BUMAIAKOBY
BenmuunHy. Iy BU3HAYEHHS «BUAOBOT» BPOXXKAMHOCTI B perioHi BimiOpaHo
60 miampuemctB. {06 Bu3HAYMTH 3aKoH po3nomiry 60 MOKa3HUKIB
YPOXXaWHOCTI MiANPUEMCTB, IO 3HAXOIATHCS B OJHAKOBUX YMOBAaX,
PO3paxoBaHO TMOKAa3HHKH «BUOBOI» YPOKAHHOCTI 1 BIOPSIKOBaHI JlaHi
MpeJCTaBICHI y BHIIAI BapiallifHOTO psjiy po3noxainy. Buxomsum 3
Teopemu JIsSmyHOBa, CIiJ TPUIYCTHTH, IO TMOKA3HUK YPOKAHHOCTI —
BUIIAJKOBAa BEJIUYHMHA, PO3IOJIIJICHA 32 HOPMAJIBHUM 3aKOHOM. [loTpiOHO
OOYHCIIUTH MapaMeTpu LOTO 3aKOHY, SIKI XapaKTepH3YyIOTh caMe PiBEHb
ypoxkaiiHocti. Ha mopanmpmomy erami  JOCHIIKCHHS BUPILIYETHCS
3aBJaHHA TEPEBIPKM MPaBUIBHOCTI BHOOPY BHAY po3mnoaidy. IHakmie
Ka)Xy4Hd, BCTAHOBIIIOETbCS  CTYMiHb  Y3TOPKEHOCTI  MPHUITYLICHOTO
(TeopeTHYHOro0) po3nonity 3 emnipuuHuM. Lli nutanus OyayTh po3risaHyTi
y HACTYIHHX PO3JiIax.

6.2.2. Hopmaabuuii po3noain

3aKoH HOPMAJILHOTO PO3MOILTY, Tak 3BaHui 3akoH I'aycca, — oquH 3
HalimommpeHimmx 3akoHiB. lle QyHmaMeHTampbHUNA 3aKOH Yy Teopil
WMOBipHOCTEH 1 B 1i 3acTocyBaHHI. HopMmaibHWI po3momisi HaidacTime
3YCTPIYAEThCSI Y BUBUEHHI HMPUPOTHUX 1 COI[IAIbHO-CKOHOMIUHUX SIBUIIL.
[Hakme KaXy4w, OINMBIINICTH CTATUCTHYHHMX CYKYNMHOCTEH y MpHPOAl i
CYCHUIBCTBI  TI/MOPSAKOBYETHCS  3aKOHY  HOPMAaJbHOTO — PO3MOIIIY.
BinnoBigHo MOXHa cKa3aTu, 0 CYKYMHOCTI 3HAYHOI YaCTHHU BEJIMKUX 3a
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00csATOM BHOIpOK MiAMOPSAKOBYIOTECS 3aKOHY HOPMAJIBHOTO PO3MOJILTY.
Ti i3 cykymHOCTeH, SIKi BIAXWISIOTHCS Biff HOPMAJIBHOTO DPO3IOAUTY B
pe3yNIbTaTi CHEIlaIbHUX IEePETBOPCHb, MOXKYTh OYTH HaOJMKEHI J0
HOpPMasnpHOTrO. Y 3B'I3KYy 3 LUM CIiA [am'ataTd, IO TNPHHIMIIOBA
0COOJIMBICTh I[LOTO 3aKOHY CTOCOBHO JIO0 IHIIMX 3aKOHIB PO3MOILTY
I0JIATa€ B TOMY, IO BiH € 3aKOHOM I'paHHUIIl, J0 SIKOI HAOIMKAIOTHCS 1HIII
3aKOHH PO3IOJITY B MEBHUX (TUMIOBHX) YMOBAX.

Crin BiAMITUTH, IO TEPMiH «HOPMAJIBLHUNA PO3MOIID) MAa€ YMOBHHMA
3MICT, SIK 3araJbHONPHUHATHA y MaTeMaTH4yHid 1 CTaTUCTHKO-
MaTeMaTHuHil JiTeparypi TepmiH. TBepIUKEHHS, IO Ta YW iHINA O3HAKa
OyAb-SKOTO SIBUILA HiAMOPSAKOBYETHCS 3aKOHY HOPMAaJbHOTO PO3MOJLTY,
30BCIM HE O3HAa4Ya€ HEMOXUTHICTh HOPM, HIOM MNpPUTAMaHHUX
JOCIIDKYBAaHOMY SIBUILY, @ BIJIHECEHHS OCTAaHHBOT'O 10 JIPYrOro BHIY
3aKOHY HE O03HA4Ya€ SKyChb AHOPMAJBHICTb JAHOro sBUIMA. Y IBOMY
PO3yMiHHI TEPMiH «HOPMAIFHUI PO3MOILT» HE 30BCIM BJIAIHN.

Hopmanpamit  posmoxmin  (3akoH [aycca-Jlammaca) € turmom
OesnepepBHoro posmoximy. Jle Myasp (1773, Opanmisi) BuBIB
HOpPMaJbHHUMA 3aKOH pO3MOALTYy HMOBipHOCTEeH. OcHOBHI imei mporo
BIIKpUTTS OynuM BUKOpHCcTaHi B Teopii mommiok Bmepme K. [Mayccom
(1809, Himeuunna) i A.Jlarmacom (1812, @paniiist), siki BHECTH BITUY THHHA
TCOPETUUHMMA BKJAJ Y pO3pOOKYy caMoro 3akoHy. 3okpema, K.[aycc y
CBOIX pO3pO0Kax BHXOJMB 3 BU3HAHHS HAWOLIBII IMOBIDHUM 3HAYCHHSIM
BUMIAJIKOBOI  BENMMYMHH-CEpelHIO  apudmMeTnuHy. 3arajibHi  YMOBH
BUHUKHEHHSI HOPMaJBHOrO po3mojiny BcraHOBUB A.M.JIsmyHoB. Hum
OyJ0o IOoBEeHO, LIO SIKIIO JOCHTIKyBaHa O3HAKa SIBJISIE COOOI0 pe3ysbTar
cyMmapHoi nii OaratboX (axkTOpiB, KOXKEH 3 SKUX Majlo TOB'S3aHUHA 3
OUTBIIICTIO PEIITH, 1 BIUIMB KOXHOTO (hakTopa Ha KIiHLUEBHHA pe3yJbTar
HabaraTto MepeKpUBAETHCSI CyMapHUM BIUIMBOM BCi€l pemT (akTopis, TO
PO31oAiN cTae OJIM3BKUM 10 HOPMAJILHOTO.

HopManbHUM Ha3MBalOTh PO3MOALT IMOBIpHOCTEH Oe3nepepBHOI
BUITAJKOBOI BEJIMYMHH, SIKa MA€ IIUILHICTD:

_ L=y
f(x,x,0)=——e?*
o2r

Jie ¥ —MaTeMaTHYHe OYiKyBaHHs a00 cepeHs BEINYHHA.

Sk BWJHO, HOPMAJIbHUN  PO3MOIIT  BU3HAYAETHCA  JIBOMA
napamerpamu: * 1 ¢ . 1100 3amaT HOpMaNbHUN PO3MOAL, JOCUTH 3HATH
MaTeMaTHYHE OYiKyBaHHS, a00 CEpeAHI0 1 CepeiHe KBaJgpaTHYHE
BimxwmenHs. Lli qBI BenMYWHW BH3HAYAIOTH IEHTP TPYITyBaHHS 1 popmy

9
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kpuBoi Ha rpadiky. Ipadix ¢ynxuii /-*.9) HazuBaeTbcs HOPMATIBHOIO
KkpuBoto (kpuBa ["aycca) 3 mapamerpamu ¥ i @ (puc. 12).

KpuBa HOpManbHOTO PO3MONTY Mae TOYKM IeperuHy npu t £ 1.
Sxmo ysutu rpadivHo, To Mik t=+7 i t=-1 3HaxoauThCst 0,683 yacTHHH
Bciel o KpuBoi (To0To 68,3%). ¥V rpanuisx t=+2 i t=- 2. 3HaXOAAThCA
0,954 mmommi (95,4 %), a Mk t=+3 1 t= - 3 - 0,997 yacTuHU BCi€l TUTOII
posnoainy (99,7%). Ha puc. 13 npointocTpoBanuii XxapakTep HOPMaJIbHOTO
PO3MOAITY 3 OJJHO-, ABO- 1 TPUCUTMOBOIO TPAHUIISIMH.

[Ipn HOpMampHOMY poO3MOALTI cepefHs apudMeTHYHa, Moja i
MeniaHa OyIyTh piIBHUMHU Mik co00t0. DopMa HOpMAaITbHOI KPUBOT Ma€ BHT
OJTHOBEPITMHHOI CHMETPUYHOI KPUBOI, BITKH SKOI aCHMIOTOTUYHO
HaOIIKAIOTRCS 0 oci abcume. HaitOinpmma opauHaTa KpHUBOi BiAMIOBITAE
¥= 0 . VY mii toumi Ha oci abCIUC PO3MINIYETHCA YMCENbHE 3HAUEHHS
03HAaK, SIKe JTOPIBHIOE cepenHiil apudmeTnyaHii, Mol 1 memiani. [To o6umBi
Toukax (QopMy BHUIYKIOCTI Ha yBIrHyTicTh. Lli TOYkM cumeTpuyHi i
BIAMOBiAIOTH 3HaueHHAM * = *l TOOTO BenMuUMHAM O3HAKM, BiIXWICHHS
SAKAX BiJl CEpeIHbOI YHCENTBbHO IOPIBHIOE CEPEAHBOMY KBAJIPATHIHOMY
BinxwmieHHt0. OpuHaTa, 110 BiAMOBITAE cepenHiid apudMETHUHIN, AUTHTh
BCIO IUIOIIY MK KPUBOIKO 1 Biccio aOciuc nomnojiaMm. OTxe, WMOBIPHOCTI
MOSIBU 3HAYCHb JIOCIHIJKYBAHOT O3HAKW OULIBIIUX 1 MEHIIUX CEepPeAHBOI

apudmeTryHoi OyayTh piBHI 0,50, TOOTO [P (¥(x) =050 ]

f(x)
(¢} (&}
X
Il Il Il Il

T T T T T T
2 & ¥ P8 8

1 1 ‘>< ‘>< + +
< [ < < <

3 -2 -1 0 1 2 3

Puc.12. Kpusa HopmasibHOrO po3noainy (kpusa I'ayca)
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dopMy 1 TOJOKEHHS HOPMAIBHOI KPHBOi 3yMOBIIIOIOTH 3HAUCHHS
CepeIHbOT 1 CepeHhOr0 KBaJPATUYHOTO BIIXHMICHHA. MaTeMaTHYHO
JIOBEJICHO, 1110 3MiHAa BEJIMYHHHU CEPEIHBOT (MaTEeMATUIHOTO OYiKyBaHHS)
HE 3MiHIOE€ (OpMH HOPMalIbHOI KpHBOI, a MNPHU3BOAUTL JIMIIE 10 i
3MilIEHHs  BHOJAOBXK oci aOcuuc. KpuBa 3pylnyerbcs  BIIpago,
SIKIIO X 3POCTAE, 1 BIIIBO, SIKIIO X CIIAIaE.

68,3% 95,4% 99,7%—

t+-3-2-1 012 3+ -t-3 -2-101 2 3+ t-3-2-101 2 3+t

Puc.13. HopmaabHuii po3nogiji 3 0AH0-, ABO- Ta TPbOCUTMOBUMH FPAHUISIMU

f (x)

0 X

Puc.14. KpuBi HopMaJIbHOT0 po3moiiy 3 pi3HUMHU 3HAYEHHSIMH NapamMeTpa o

[Ipo 3miny ¢opmu Tpadika HOpManbHOI KpUBOI TNpH 3MiHI
CEepeIHLOTO KBAJ[PATUYHOTO BiIXMUJICHHS MOXHA CYJIUTH MO MaKCUMyMY
nudepeHnianbHol  QYHKIIT HOPMAadbHOTO PO3MOJUTY, SKHH JOPIBHIOE
b
027 Sk BUAHO, IPH 3POCTAHHI BETMUMHH © MaKCHMAJbHA OPMHATA
KpHuBOi Oyzae 3MeHmryBatucs. OTxe, KpuBa HOPMaJILHOT'O PO3MOALTY Oyze
CTHCKYBaTHCS A0 Oci abcuuc i npuidMaTy OUIbII IIOCKOBEPIIMHHY (hopMmy.
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I, HaBmaky, py 3MEHIIEHHI TapaMeTpa © HOpMalbHa KPHBA BUTATYETHCS B
JOJTATHOMY HAmNpsSMKY OCi OpJauHaT, a (opma <«JI3BOHA» CTa€ OiTBII
roctpoBepmmHO0 (puc. 14). BigzHaunmo, M0 HE3aJICKHO BiJ BETUIHMHHI
napaMeTpiB ¥ i o muromia, oOMeKeHa BiCCI0 abCIMC 1 KPHBOK, 3aBKIH
JIOPIBHIOE OJIUHUII (BJIACTUBICTh INIIBHOCTI posmoainy). lle HaouHO
imoctpye rpadik (puc. 13).

Haspani BuIe 0COOJUBOCTI TPOSIBY «HOPMAJIBHOCTI» PO3MOALTY
JI03BOJISIFOTh BUAUIMTH PSAJ] 3arallbHUX BJIACTHBOCTEH, SKi MalOTh KPHBI
HOPMAaJILHOTO PO3MOALTY:

1) Oynp-ska HOpMaibHA KpUBA AOCITA€ TOUKH MAKCHUMyMY (¥ =X) i
cmajae  Oe3mepepBHO BOpPaBO 1 BIIBO BiA HBOTO, TMOCTYIOBO
HaOJIMKAI0YHCh 0 OCl a0cIHuC;

2) Oynp-sika HOpMajbHA KpHBAa CHMETPHYHA IO BiIHOCHO MPSMOI,
napajieiabHOI OCci OpIMHAT 1 MPOXOJUTh Yepe3 TOUKY MakCUMyMy (¥ =X);
1

MaKCHMaJIbHA OPIMHATA JOPIBHIOE V27 ;

3) Oymp-sika HOpMalbHa KpuBa Mae (opMy «I3BOHA», Mae

BUITYKIIICTb, SIKa HAIlPaBJIeHa BBEPX 0 TOYKH MAaKCUMyMy. Y TOYKax X -0

i ¥+0 BOHA 3MIHIO€ BUIYKJIICTh, 1 , YUM MEHIIIE O, THM TOCTPIIIE «JI3BIHY,
a yuM Oinplie o, TUM ONbII MOXWIILIOK CTa€ BEPUIMHA «I3BOHY»
(puc.14). 3MiHa MaTeMaTHYHOTO OYIKYBaHHS (IPWM HE3MiHHIM BeMMYHHI
0) He MMPU3BOANUTH A0 Moaudikaiii GopMu KPUBOI.

[Mpu x=0 i 0 =1 HopMaJbHY KPUBY HA3WBAIOTh HOPMOBAHOIO KPUBOIO
a00 HOpPMaAJILHUM PO3IIOJIIIIOM Y KAHOHIYHOMY BHTJISII.

HopmoBaHna kpuBa Onucy€eThCsi HACTYITHOO (POPMYIIOIO:

1
e

J(x) = 5

[To6ymoBa HOpManmbHOI KpPWUBOI 32 EMIIPHUYHAMH  JTaHUMH

=
2
3MIHCHIOETHCS 32 (POPMYIIOIO:

g

ne’» - TeopeTHYHa YacToTa KOKHOTO iHTepBaly (TPyIH) po3noIiny;
7 - CyMa 4acToT, 110 JOPIBHIOE 00CSTY CYKYITHOCTI;
i- KpOK 1HTEepBaIy;
7 - BIJIHOILIICHHS JIOBKMHHU KOJIa JI0 HOTO JiaMeTpy, SIKe CTaHOBHUTH
3,1416;
€ - OCHOBa HaTypalbHUX Jorapudmis, nopisHoe 2,71828;
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x—-X
t - HOpMOBaHe BIIXHJICHHS, ( O ),
O - cepelHE KBAAPAaTUYHE BIAXUIICHHS.
] —

RS

—F—¢e
Hpyra i Tperss uactuHU (QopMynu (\/ﬁ ) € dyHKIiew
HOpMOBaHOTO BiaxuiieHHs f(t), sIKy MOXHa po3paxyBaTH Ui OyAb-sSKHX
3HaueHb t . TaOnwmi 3Havyenp f(t) 3BUYAHO Ha3uBarOTh «TabmuIsIMU
OpAMHAT HOpMaibHOI KpuBO» (Homatok 3). Ilpu BuKOpHCTaHHI LUX
¢yHkuii podoya ¢opmyia HOPMAJIBHOTO PO3MOIALTY HAaOyBae MPOCTOTO
BUTJISIY:

w1
G .

Ilpuxnao. PosrnsHeMO BHIANOK ITOOYIOBH HOpPMajbHOI KPHUBOi HA MPHKIAII
JAHKUX PO PO3MOALIT 57 MpaiBHUKIB 332 PIBHEM JICHHOTO 3apo0iTKy (Tadu. 42).
3a qanumu Tabnuii 42, 3HAXOMMO CEPEAHIO apUPMETHIHY:
~ 2xn, 1654
X=—=>=——=20.
n, 57

Po3paxoByemo cepeiHe KBaApaTUUHE BiIXUICHHS:

=2
oo [P XIm 2228 pots 605
n, 57

Jnist KOXKHOT psiika TaOIUII 3HaX0ANMO 3HAUYSHHSI HOPMOBAHOTO BiAXHIICHHS
X=X 12
t= 7‘ =——=192
9 6.25 (nns mepuioro iHTEpBay 1 T.J.).
VY rpadi 8 Tabm. 42 zanmcyemo TabmuuHe 3HaYeHHs QyHKIIi f(t) 3 moxarka ,
HaINpUKIaM, JUIs eproro inrepsaiy t=1.92 snaxomumo «1,9» nportu «2» (0.0632).
Jlnist OOYKCIICHHST TEOPETUYHHX YaCTOT, TOOTO OPJMHAT KPHBOI HOPMAIBLHOIO
o3IOy, O0UHCITIOETHCS MHOKHUK:
ni 57-4
T2 02365
o 6,25 )
VYeci 3HaiifeHi TabmuuHi 3HaYeHHs QYHKIIT f{?) MHOXHUMO Ha 36,5. Tak, mis
nepuioro iHTepBany oaepxyemo 0,0632x36,5 = 2,31 Tomo. [IpuitHsaTo HeyHCICHHI

gactotu ("1 <5) o6'enHyBaTn (y HamIOMy MPHKIANi — MEPIIMX B i OCTAHHIX BA
IHTEpBaJIH).

SIkmo KpaiHI TEOpeTWYHI YAaCTOTH 3HAYHO BiAPI3HAIOTBCS Big HyJ,
PO3ODKHICTE MDK CyMaMH EMIIPHYHHAX i TEOPETHYHHX YaCTOT MOXKE BHABHTHCS
3HAYHOIO.

I'padix po3moxiny eMIipuIHHAX i TEOPETHYHHUX YAcTOT (HOpMallbHa KpHUBA) 32
JTAaHUMH PO3TIITHYTOTO TIPHKJIAIY MOKa3aHO HA PUCYHKY 15.

PosriasHemMo TIpHKia) BH3HA4YEHHS YacTOT HOPMAIBHOIO PO3HOAULY s
BUMAJIKy, KOJIM B KpaifHiX iHTepBaiax BiACyTHs 4acToTa (Tabin. 43). TyT emmipuyna
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9acTOTa MEpIIOTo iHTepBaly AOpiBHIOE Hymo. OTpuMaHa CyMa HEYyTOUYHEHHX Y4acTOT
HE JIOpIBHIOE CyMi IX emmipudHHX 3HadeHb (56 # 57). YV 1mpoMy BHIIQIKY
PO3paxoBYeThCSl TEOPETHYHA 4YAcTOTA JUIi YMOBHO OTPHMaHUX 3HAa4yeHb LEHTpa
IHTepBaTy, HOPMOBAHOT'O BIIXHUICHHS i HOro (yHKIII.

V tabmumi 43 mi BeTMYHHN 00BEICHO MPSIMOKYTHHKOM. [Ipn mo0ynoBi rpadika
HOpMaJbHOI KpUBOI Yy TakMX BHIAJKaX TEOPETHYHY KPHBY IIPOJOBXYIOTH. Y
PO3TIITHYTOMY BHUIaJKy HOpMajbHa KpuBa Oyne MpoaoBkeHa B OIiK BiI €MHHX
BIIXWJICHb BiJ CEPeAHBOI, OCKUTBKH IIepIIa HE YTOYHEHA YacTOTa IOPIBHIOE 5.
Po3paxoBaHa TeopeTHYHa dYacToTa (yTOYHEHA) ISl TEPIIOro iHTepBaly Oyne
nopiBHIOBaTH OAMHUII. [lo cymi yTOYHEHI YacTOTH 30iraroTbesi 3 E€MIIPUYHUMH

(57=57).
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UYacroTa,y

14

10 +

17 25 33 41 BapianTa, x

Puc. 15. Emnipuynuii posnoaii (1) i HopmajabHa kpusa (2)

KpuBy HOpMaJIbHOTO PO3MOALIY I10 JOCHIKYBaHIH CYKYITHOCTI
MOXKHa MOOYyBaTH 1 IHIIMM CIocoOoM (Ha BiAMIHY, Bil pO3IJISIHYTOIO
Buie). Tak, sKII0 HEOOXiHO MaTH HAOJMKEHY YSBY PO BiAMOBIAHOCTI
(haKTUYHOT'O PO3IIOJIIIy HOPMAIBHOMY, OOUYMCIICHHSI 3MIHCHIOIOTh Y TaKUH
MOCJIOBHOCTI. BU3Ha4aiOTh MaKCHMajibHY OpJUHATY, SIKa BiJIOBiIae

CepelHbOMY PO3MIpy O3HAKH (Ymx), TOTIM, OOYHCIUBIIK CEpEIHE
KBaJpaTUYHE BIAXWICHHSA, DPO3PAaXOBYIOTh KOOPAWHATH TOYOK KPUBOL
HOPMAaJIbHOTO PO3MOALTY 33 CXEMOIO, BUKJIAACHOIO B Tabmuusax 42 i 43.
Tak, 32 BUXIZHMMH 1 PO3PaxXyHKOBUMH JaHUMH TaOnuui 43 maemo
cepemHio ¥ =26 [Ist BenmuunHa CepeHbol 30iraeThesl 3 IEHTPOM YETBEPTOTO
inTepBamy (25-27). Omxe, 4actoTa 1poro iHTepBaidy «20» Moxe OyTH
npuitHaTa (mpu 1moOyaoBi Tpadika) 3a MaKCHUMAJIbHY OPAHHATY(Vmex ),
Maroun o6uncieny mucrepcito (¢ =241 nup. tabn. 43), po3paxoByeMo
3HaYeHHS KOOPAMHAT BCiX HEOOXIMTHUX TOYOK KPUBOI HOPMAIBHOTO
posnoainy (tabm. 44, 45). 3a oTpUMaHMMH KOOPAMHATAMH KPECIUMO
HOpMaJbHY KpuBY (pHc. 16), TpUHHSABIIN 32 MaKCUMaIbHY OpIUHATY
4acTOTy YeTBEPTOTO iIHTEpBaIY.
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VY3romKeHicTh eMITIPHYHOTO PO3MOIUTY 3 HOPMAIBHUM MOXE OyTH
BCTAHOBJEHA TaKOX IMIIIXOM CHPOLIEHUX poO3paxyHKiB. Tak, sKIIo

Bi/IHOIIEHHS MOKA3HMKa Mipu acuMmetpii (%) 1o cBoei cepenHexBampaTh-

"4 abo BigHOMIEHHs mokasHuka ekcuecy (EX) mo cBoei

CEpEeIHEKBAAPATUYHOI  MOMHWIKK %  TepeBHIIye 3a  aOCOIIOTHOIO
BEJIMYMHOIO YHCIO «3», pOOUTHCS BHCHOBOK IIPO HEBIAMOBIIHICTDH
EMITIPUYHOTO PO3MOJTYy XapakTepy HOPMalbHOrO po3noainy (TooTo,
s Ex
Ko s >3 abo Me >3),
€ 1 iHII, HETPYIOMICTKI MPUAOMHU BCTAHOBJICHHS «HOPMAJILHOCTI»
PO3MOIiTY: a) TOPIBHSAHHS CEPEIHBOI apUPMETHYHOT 3 MOJIOIO 1 ME/IIaHOIO;
0) BuKOpHCTaHHsA 4Yucen Becreprapna; B) 3acTocyBaHHS TpadiqHOTO

YHOI IIOMWJIKHA

cnocody 3a JOmOMOTOI0  HamiBimorapudmiyaoi  citku  Typbina;
') OOYUCIIEHHS CTIeMiaTbHUX KPUTEPIiB y3ro/HKeHHS Ta iH.
Tabruys 44
Koopaunat 7 TO4Y0K KPUBOI HOPMAJIBLHOTO PO3MOIIY
Touka 1 213 4i5 617
Aocruc, x X x+0,50 xto x+150
Opauiiiata, y Ymax LS 2 Eym
8 8 8
Tabnuys 45
O0uHC/IeHHS] KOOPAUHAT TOYOK KPUBOI HOPMAJIBHOTO PO3MOIIY
X x—150=| x—-0=23,6| x-0,50 = x =26 x+0,50=272| x+0=284| x+1,50 =
=224 =248 =296
¥y 6 12 17 20 17 12 6
y
- 20
+ 10
| | | |
T T T T
22 24 26 28 30 x

(x)

Puc .16. Kpupa HOpMa/IbHOI0 Po3M0Aily, H00y10BaHA 10 CEMH TOYKAX
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Ha mpaxTuti mpu A0CTiKeHH] CYKYITHOCTI Ha TIPEAMET Y3TOKEHHS
il po3MmoJIiTy 3 HOPMAIBHUM YacTO KOPHUCTYIOTHCS «IIPABUIIOM 37 3.

MaTteMaTH4HO JOBEICHO WMOBIPHICTH TOTO, IO BIAXHJICHHS BiJ
cepeaHboi 3a aOCOJIOTHOI BEIMYMHOK Oyae MEHIIE MOTPIHHOIo
CEPEIHBOr0 KBaIPATUYHOIO BiAXWIICHHs, nopiBHioBatuMe 0,9973, T00TO,
HMOBIPHICTH TOr0, IO AOCOJIOTHA BEJIWYMHA BIIXWJICHHS IEPEBUIILYE
NOTpiliHE cepeHe KBaJpaTHyHe BiaxuieHHs, nopiBHioe 0,0027 abo myxe
Mana. Buxoasyum 3 TpPUHOMIY HEMOMIJIHMBOCTI MAJOMMOBIPHUX MOJIIH,
MOYKHa BBa)KaTH NMPAKTUYHO HEMOXKJIMBUM «BUIAJ0K MEPEBHUIICHHSD» 3.
SIKmo BHUMagKOBa BEIMYMHA PO3MOJiTIEHA HOPMAalbHO, TO abCOJIOTHA
BEIMYMHA 11 BIAXWICHHS BiJl MAaTEMaTUYHOTO OYiKyBaHHS (BiJl CepeIHBOI)
HE MEPEeBULIYE MOTPIHHOTO CEPEIHBOTO KBAIPATUIHOTO BiXUIICHHS.

VY npakTHYHHX poO3paxyHKax il0Th TaKUM YWHOM. Ko mpu
HEBIJJOMOMY XapakTepi pO3MOJiTy MOCIiKyBaHOI BUMAJKOBOI BETHYUHU
po3paxoBaHe 3HAYCHHS BiIXWJICHHS BiJl CEpeIHBOI BUSBHTHCS MEHIIE
3HaUeHHA 39, TO € TMIJACTaBM BBaXaTW, MO JOCII/DKyBaHa O3HaKa
pO3MOiIeHa HOPMAaNbHO. SIKIIO K BKa3aHUH IapaMeTp IEepEeBUILUTH
YHUCIIOBE 3HAYEHHSA 30, MOXKHa BBaXKaTH, IO PO3MOIUT JOCITIIKYBaHOI
BEJINYMHH HE Y3TOKYETHCS 3 HOPMATBHUM PO3IIOILTIOM.

OOumcneHHss  TEOPETMYHHMX  YacTOT  JUISL  JIOCIIKYBaHOTO
EMIIIPUYHOTO PAAY PO3MOALTY NPUUHATO HAa3UBATH BUPIBHIOBAHHSIM
eMITIPUYHUX KPUBUX IO HOpMabHOMY (200 OyAb-SKOMY 1HIIOMY) 3aKOHY
po3noainy. lleit mporec mMae BaxJIMBE SK TEOPETHYHE, TAaK MPAKTUYHE
3Ha4YeHHS. BUpIBHIOBaHHS eMITIpHYHHUX JAHUX PO3KPUBAE 3aKOHOMIPHICTh
B iX pO3MOiNi, siKa MOXe OyTH 3aByaibOBaHa BUMAJAKOBOIO (POPMOIO CBOTO
nposisy. BcraHoBneHy — TakMM =~ YMHOM ~— 3aKOHOMIpHICTH  MOXHA
BUKOPHCTOBYBATH JJIsl BUPILICHHS Sy MPAKTUYHUX 3aBJIaHb.

3  posmonimoM, OJW3BKUM  JI0  HOPMAJBHOTO,  JOCIiJIHHUK
3yCTpivaeThes B Pi3HUX cdepax HAyKH 1 00JacTiX NPaKTUUHOL AisIIbHOCTI
moaAuHU. B ekoHOMILI Takoro poy po3MOIiIN 3yCTpiualoThCs piaLle, Hik,
CKaxiMo, y TexHimi abo Oioryorii. 3yMOBJIEHO IIe CaMOIO MPHPOJIOI0
COIIaTbHO-€KOHOMIYHUX ~ SBWIN, SIKI XapaKTEepHU3YIOTbCA  BEITHKOIO
CKJIQJIHICTIO B3a€MO3AJIC)KHMX 1 B3a€MOIIOB’s3aHUX (DAKTOPIB, a TaKOXK
HAsBHICTIO PSAJY YMOB, SIKI OOMEKYIOTh BIUIBHY «IPy» BHIIaIKiB. AJie
eKOHOMICT ITOBHHEH 3BEPTATHCS 1O HOPMAJIBHOTO PO3MOALTY, aHATI3YI0UN
OyJIOBy eMITIpUYHUX PO3MOAUIIB, SIK JO JESIKOro eTajoHy. Take
MOPIBHSHHS JIO3BOJISIE 3'ICYBaTH XapakKTep THX BHYTPINIHIX YMOB, SKi
BH3HAYAIOTh JIaHy (irypy po3moiny.

[IponukHeHHs: cdepu CTaTUCTHMYHHX JAOCHIIKEHb B  00JACTb
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COIIaTbHO-€KOHOMIYHHUX SIBHII[ JAJI0 3MOTY PO3KPUTH iCHYBaHHS BEITHUKOT
KITBKOCTI Pi3HOTO THITY KpUBUX posnonainy. OqHak He TpeOa BBaKaTH, 1110
TEOpPEeTHYHA KOHLEMIis KPHBOI HOPMAJIBHOTO PO3MOIUTYy B3araji Majo
NpUaTHA Y CTATHCTHKO-MaTeMAaTHYHOMY AaHaNi3l Takoro THUILY SIBHIL.
Bona Moxxe OyTH He 3aBXAM MPUAHATHA B aHali3l KOHKPETHOI'O
CTAaTHCTUYHOTO PO3IOJLIY, ajie B 001acTi TeOopii 1 MPaKTUKKA BUOIPKOBOTO
METO/Y JIOCIPKEHHSI Ma€ TIepIIOueproBe 3HaYCHHSI.

HazBeMo OCHOBHi acneKTH 3aCTOCYBaHHsI HOPMAaJIbHOTO PO3MOILTY Yy
CTaTUCTHKO-MAaTEMAaTUYHOMY aHai31.

1. Jlns BU3HaYeHHST HMOBIPHOCTI KOHKPETHOTO 3HaYeHHs1 03HaKu. Lle
HEOOXiJJHO MpH MepeBipui TinoTe3 Mpo BiINOBIAHICTH TOrO YHM IHIIOTO
EMITIPUYHOTO PO3NOLTY HOPMAIILHOMY.

2. Ilpu ouiHmi psgy mapaMmerpiB, MPUMIPOM, CEpEIHIX, METOIOM
MaKCUMallbHOI MpasaononioHocti. CyTh HOro momnsrae y BHU3HAuUCHHI
TaKOTO 3aKOHY, SKOMY IiAMOPSIKOBYETHCS CYKyIHICTh. BU3Hav9aeThcs Ta
OlliHKa, SKa Ja€ MaKcHMajbHi 3HaueHHs. Kpame HaOmmkeHHS 10
rapaMeTpiB TeHepaTbHOI CyKYITHOCTI JIa€ BiTHOIIEHHS:

C(-v)?

202

3. Jns BU3HAUEHHsS WMOBIPHOCTI BHOIPKOBHX CEpelHiX BiTHOCHO
reHEPAJIbHUX CEPEIHIX.

4. Tlpu BU3HA4YEHHI JOBIPUOrO IHTEpBalTy, B SIKOMY 3HaXOIUTHCS
HaOJMKeHE 3HaYCHHS XapaKTEPUCTHK FeHEePabHOI CYKYITHOCTI.

6.2.3. Po3noain CteloaeHTa

[Ipu po3rmisii mUTaHHS CepeiHbOl apuPMeTHdHOl y BHOIpKax, sKi
B3STI 3 TEHEpPaNbHOI CYKYIHOCTI 1 MiJMOPSAAKOBYIOTECS 3aKOHY
HOPMAaJILHOTO PO3MO/IiTY, CTAE OUEBUIHUM T€, IO TIel PO3IIOJILT 3aJIeKUTh
BiJl cCepeIHBOT0 KBAAPATUYHOTO BigXMiIeHHs (92).

Y [OpakTUYHUX pO3paxyHKaX 3HAYEHHS TIEHEPAIbHOrO %2, SK
[IPaBUJIO, HEBiOME, IO TNPHU3BOAUTH A0 IIE€BHUX PO3PaXyHKOBUX
yckiaaHeHb. Ll oOCTaBMHAa CIOHYKajlla aHIJIHCHKOTO CTaTHCTHKA
B.C.I'occera (BiH apykyBaBcst Imij mceBJOHIMOM CTBIOJCHT) 3alHSATHCS
MOIITYKOM TaKOTO PO3IMOJIiIY CepeiHbol apudMeTHUHOI, IKUil He 3aiexan
Ou Bij mapameTpa o.

[TocraBnena 3amaua CtbrogieHTOM Oyia Bupiniena y 1908 p. (y ueit
yac BiH OyB CiIy’)KOOBLEM Ha NWBOBapHOMY 3aBoii y M. JlyOumiHi).
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Binkputuii 3akoH pO3MOAUTY MiAHAB Ha HOBY CXOJIWHKY TEOPIr0
CTaTHCTUYHOTO OIIIHIOBAHHS 1 TEOPIt0 MEPEBIPKHU CTATUCTUYHUX TinoTe3. Y
YOMYy JK BHPaKa€ThCSA PO3MOALI, JHociipkyBaHuii CterogeHToM? Bin

X—X
=t
BCTAHOBUB, II0 IMOBIPHICTH HOPMOBAHOTO BiIXWJICHHSI O (mizHimme
P.®imep CTBOPHUB O1TbII CTpoTHi TEOPETUIHUN
X—x ¥-x
f=— == Jn—1
¢ynmamenr: ©o:vn-l o ) BUpaXaeTbCs PIBHIHHIM:

2 1
n

P()=C(1+-—)2
n—1 ,

ne P(t) — iMOBIpHICTb TOrO, IO CTAHAAPTU30BaHA PI3HUI MK ¥ 1 X Mae
BenuuHy ¢ ; C — neskuit KoeilieHT, SIKHid 3a1eKUTh Bif 00csATY BUOIPKH.
BenuuuHa 1ioro cTaHOBUTH:

3)
Co N2
2(n-x ("1

2

)i
ne ' \2)iT\ 2 J - rama — Qpynkuii.
[loBHa ¢opmyna 3akOHY PO3MOALTY HOPMOBAHOTO BIAXHIJICHHS Mae

BUT IS
n
f@ £
x(l+——) 2

[11(n - 1)1“(”7_1) n-l

3akony posnofminy #-CThlOAeHTa MiANOPSIKOBYIOTHCS Mali BUOIPKH,
SKi OJlepXaHi 3 HOPMaJbHOIO PO3IMOILTY CYKYMHOCTEH. XapaKTEepHOIO
OCOONMBICTIO JAaHOTO PO3MOJIMYy € Te, 10 WMOBIPHICTh 3HAYeHHS t
3aNIeKUTh Bifl JBOX BENWYMH: O0CSTY BHOIPKH (#) 1 HOPMOBAaHOTO

BimxuneHHs (7) . [lpyaomy n 6epeThcst 9UCiIOM CTYTEHIB BUTBHOCTI ( v=n-

1.

P(t) =

[Ipu 30UTBIICHHI YHCETBHOCTI BUOIPKOBOI CYKYIHOCTI PO3IOJILT
CTplofieHTa HAOMMKAETHCS 10 HOPMAIILHOT'O:
2

1 =

e 2
211

P(t) =
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VY cnemianpHIN JiTEepaTypi € MOBENEHHS, M0 MPH HEOOMEKEHOMY
3pocTaHHi 00csTy BUOipKH posmoain CThIOAEHTA MparHe 10 HOPMAIBHOTO
3aKOHY PO3IOILIY.

SAxmo BubOipka goctoTHo Mana (n < 15), po3moain iMOBIpHOCTEH
OyJe BiIPI3HATHUCS BiJ HOPMAaJbHOIO 1 THM OiJIbIIE, YUM MEHIIHH 00csAr
BuOipku. KpuBa posmoainy y Takux BHUMagKax HIOW pO3TITyeThCs
(puc.15). I3 36inbIIeHHsIM 00csTY BUOIpKH po3noain CThIOAEHTa AOCHTh
HIBUJIKO HAOMWKAEThCS A0 HOPMANbHOTO, 30Kpema, mpu n = 20 BiH
MPAKTUYHO HE BiAPI3HAETHCS B HHOTO.

P(t)

-3t -2t -t 0 + 2t 3t

Puc. 17. Po3noxin Ctbionenta (I) Ha ¢poni HopMaabHOI KpuBoi (2)

I3 ckazanoro BUXOIUTH, 10 po3nofin CTeloJieHTa SIBISE COOOIO
YaCTKOBUM BUIAIOK HOPMAIBHOIO PO3MOALTY 1 BimoOpaxkae crmeuudiky
Bapiauii [yis HeYHCICHHOI BHOIPKH, SKa PO3MOAUISETHCS 32 HOPMATBLHUM
3aKOHOM PO3MOJILTY 3aJIeXKHO Bij 77 .

[lokasnuku piBHiB imoBipHOCTI (P(t)), mo po3mominsierbes 3a
3akoHOM CTBIOJIGHTa, JAaHO B CTAaHJAPTHIA MaTeMaTHUYHIA TaOIuUIl
«ImoBipHOCTI #-po3noniny mo CTRIOAEHTY JUTA MaduX BHOIPOK (Y MeXax +
f)» (momarox2). Y miil Tabmuii HaBenaeHI piBHI WMOBipHOCTEH P st
KOXHOTO 3HAa4eHHSI HOPMOBAHOTO BiIXWIIEHHS / TIPU BU3HAYEHOMY 00Cs31
BHOIPKH, SIKUH OEPeThCs «UHUCIOM CTYICHIB BUIBHOCTI». TOMY IOJIOKEHHS
po Te, 10 KOXHOMY OO0CSIy BHOIpKHM BIAMOBIJA€ TEBHE 3HAYCHHS t,
HEOOXIHO yTOYHUTH. TyT OuYeBHIHA JOLUIBHICTH (OPMYJIFOBAHHS:
KOJKHOMY YHCITy CTYIEHIB BUILHOCTI BiJmOBifae t-po3nofin. Posrisaemo
TpUKJIIaI.
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Ipuknao. 3a pesynpraramu BHOIpKOBOTro oOcTexkeHHs 10 ciMel migmpHeMcTB
Xap4yoBOi NMPOMHUCIIOBOCTI OTPHMaHi CepeiHi PiBHI MicS4HOI 3apoOiTHOI IIIaTH, fKa
MpUIaaae Ha oHoro wieHa cim’i, rpH.: 100, 106, 85, 94, 88, 102, 120, 60, 95, 90.

Cnmparounch Ha JAaHi BHOIpKH, HEOOXIZHO TEPEeBIPUTH NPUIYIICHHS, IO
cepenHiil po3Mip 3apruiaTH, KWW TPHUIAJaE HAa OJHOTO WieHa CiM’1 MpaliBHHUKIB

Xap4yoBOT MPOMHUCIIOBOCTI (TeHepalibHa CYKYIHICTB), TOpiBHIOBaTUME 85 TpH. (X).
[pyHTYyIOMMCh Ha TPUIIYIIEHHI NOPO HOPMANBHUH XapakTep PO3MOILTY
JOCII/DKYBaHOT O3HAKH B TEHEPaIbHIA CYKYIHOCTI, BHKOHYEMO pO3pPaxXyHKH:

OBUHCITIOEMO TTapaMeTpH X = 94; =149,

IpuiinsBmm ¥ = 85, BHU3HAYAEMO 4YMCJIOBE 3HAUEHHS HOPMOBAHOI'O
t:X—x\/r:94—85m:1391
o 14,9

BIIXHMIIEHHS > .3Hax0IMMO 3a CTAaHIAPTHOIO TAOIHIICIO
(momatox 2) iMoBipHICTb 115 £ = 1,9 1 yncna crynenis ButbHOCTI V= 10 - I. J]ynst Takux
nmapaMeTpiB po3paxyHKOBe 3Ha4YeHHs HMoBipHOCTI P = 0,955. Takum YUHOM, IS
YHCIIOBOTO 3HAUEHHS BEIMYMHM HOPMOBAHOTO BiaxwieHHA t = 1,91 imoBipHicTh P =
0,955. Tob6To, IMOBIPHICTH MOSBH 3HAUCHHS t , OLIBIINM, HIXK OfiepXkKaHe IPU BHOIPIIi,
oyne ¢=1- 0,955 = 0,045, a6o npudaM3HO OAMH BUMA0K 3 20. IMOBIpHICTh MOSIBH 7,
sIKe 1O AOCONIOTHOIO BEIMYMHOIO Oyje OiNblie CIIOCTEepeKyBaHOTO 3HAYCHHS,
craHoBuTHME 2¢ =0,090, To6TO MpUOAU3HO ofAMH BUMAAok 3 10. Take 3HayeHHS t
CIiJ BHW3HATH HEICTOTHUM. ToMy pi3HHUIS MK BHOIPDKOBOIO 1 TEHEpaIbHOIO
cepenHboro He Oyie nepeuityBaT 9 TpH. (94-85).

SIkmo BU3HATH BHOIPKOBE 3HAUYCHHS / ICTOTHHMM, a TaKe IPUITYLICHHS MOXHa
BHUCYHYTH, OCKIIbKM CIIOCTEpEKyBaHE 3HAueHHS t Majo IMOBiIpHE, TO TOYaTKOBE
MPUIYIICHHS, 3yMOBJICHE OOYHCIEHHAM 3Ha4deHHA t Oynme HeBipHuM. IloxmiGne
MIpKyBaHHS TPHBOIUTH IO BHCHOBKY MpO Te, IO CEpeiHIi po3Mip 3apIulatd y
pO3paxyHKy Ha OJHOTO WieHa CiM’i MpauiBHUKIB JOCTiKyBaHOI ramysi 85 TpH. €
CYMHIBHHM, a pi3HHII MK TeHepampHOIO (¥ =85) m BuOipkoBoio (¥ = 94)
CEepPETHBOIO JIETKO MOTJIa TIEPEBUIUTH 9 TPHBCHB.

KpiMm posrisHyTOl BHIE CTaHIApTHOI TaOHIl, MIUPOKE NMPAKTUIHE
3aCTOCYBaHHS 3HAXOJHUThH iHIIA MaTeMaTHYHA TaOIHIIA 3HAYEHb KPUTEPIFO
t s pi3HMX PiBHIB 3HAYUMOCTI ¢= [-P. Bona mo3Boisie (Ipu NMEBHOMY
PiBHI @) BCTAaHOBUTH MOJKJIMBI TPAHUIII BUTIAJIKOBUX KOJIMBaHb BHOIPKOBOI
cepenHboi (¥), a TaKkOXX 3HAWTH MOBIpYHMI I1HTEpBaJ, SIKMM TMOKpUBAE
cepeHIo apu(METHYHY Y TeHepallbHii CyKymHOCTI (J0aaToK 1).

PosrnsiHeMo  BUDAIOK  BUKOPUCTAHHS — CTaHJApTHOI  Tabiuui
«Kputnuni touku posnoniny CrerofeHTa (-pO3MOALT)» HA HACTYITHOMY
MPUKIIAI.

Bracmigok  BmOipkoBoro  obctexeHHS 20 CUTBCBKOTOCIIONApPCHKUX
MIANPUEMCTB OOJIACHOTO PETiOHYy BHM3HAYEHO CEpe/HIN IMOKa3HUK BHUXOIOJHIB 3
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pPO3paxyHKy Ha OJHOTO MPALIOOY0ro, SKUH BHUSBHBCSA pPiBHUM 250, 3 cepeaHboi
MOMUITKOIO BHGipKH ™ =*5 [ToTpiOHO BU3HAUMTH JOBipYHMil iHTEpPBAT BHMAJKOBUX
KOJIMBaHb NIYKAHOI CePeAHbOI BEIMUNHH MIPH PiBHI 3HauMMocTi ¢ = 0,05.

VY nonarky I Ha nmepetuHi rpadwu, sika Bignosigae ¢= 0,05, i psaaky 20 - [ =19
(4ucno cTyneHiB BUIBHOCTI) 3HAX0AMMO 3HaueHHs t = 2,09. OTxe, 1OBipuuii iHTEpBaI
nopiBrioe AY =X £im =250£2,09x5 =250£10,45, 3654 3axpyraeno 250+ 10.

Takum UYHMHOM, MeXi TeHEepalbHOI CepenHboi MOpiBHIOBATHMYTH 240-260,
TOOTO B CUTBTOCHIIIANPHEMCTBAX OOCTEXKYBAHOTO OOJACHOTO pETIOHY CepemHii
piBEHb TMOKa3HHMKA KUIBKOCTI BHXOJOJIHIB 3 PO3PaxyHKY Ha OJIHOTO IPAIIOKYOTO
Oyne sHaxomutucs Mik 240 i 260. Jlame cTBep/DKEHHsS OIepKaHEe IMpH TOPO3i
fimoBipHOCTI P =0,95. PiBeHb IMOBIpHOCTI BHOMPAETHCS 3aEXKHO Bil KOHKPETHHX
BUMOT BHPIIIYBAHOTO 3aBAaHHSA. B CKOHOMIYHHX JOCIIKCHHSIX BHUKOPUCTOBYIOTh
imoBipHicTs P = 0,95 (0,954).

Bucnosnene paniie noixoxeHHs Ipo Te, O NPy 301IbLICHH] 00CsTy
BuOipkn posmonin CrprojieHTa HAOMMKAETBCS A0  HOPMaJIbHOTO
MIATBEP/HKYE TOPIBHIHHS JaHUX JABOX CTAaHAAPTHHUX TaOmwimb: «KpurmyaHi
Toukn posnominy CreiofgeHTa (f-posmomin)» (momatox 1) 1 «DyHKIisA
HOPMOBAHOTO  BiIXWJICHHS» (momatok 5). JlocTaTHRO —pPO3IISHYTH
({parMeHT 3 000X TAOJHUIL Ui KUIBKOX BHOIPOK, 00 IEPEKOHATHCS Y
CKa3aHOMY BHIIIC BUCHOBKY (Ta0. 46).

Tabauys 46
Butsr 3 crangapTHoi Tadauni t-po3noaiais (1oxaTok 1)
" 5 20 40 60 120
v=4) | v=19) | (b=39) | (v=59) (v=119) *
foos 278 | 2,09 | 202 | 2,00 1,98 1,96

Tak, y momatky 5 3HaveHHIO0 piBHS KWMOBipHOCTI 0,95 Bimmoimae
BemmunHa 1,96. AnHamizyroun nani Tabnumi 46, 6aunmo, 1mo npu n= 60
po3nonin CThIOICHTa Maiike He BiIPI3HAETHCS BiJ HOPMaIbHOTO:

2.00 - 1,96 = 0,04.

[Ipn HeBenmkoMy o00csi31 BHOIPKM IIi JBa BHIW PO3MOILTY MAarOTh
3HAa4YHI YuCeNbHI BiaMiHu. Hanpukmax, mams » =5 pisHHIS y mapaMerpax
craHoBuTume 2,78 - 1,96 = 0,82.

Ha 3aBepmieHHs1 mie pa3 3poOMMO akIeHT Ha TOMY, IO Tapamerp

X—x
=

n . .
o Mae posmoxain CThIoJIeHTa 3a yMOBH, SIKIIO JIOCIIKyBaHA

BMITJIKOBa BEJIMYMHA IIIIOPSIAKOBaHA 3aKOHY HOPMabHOI'O PO3MOILTY, a
cepeaHs  OOYMCIIOETHCS  3a  BUOIPKOBUMH  JaHMMH  HE3aJCHKHUX
CIIOCTEPEIKEHb.
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HasBemo Takosx acieKTH 3acToCyBaHHA po3noAiny CThIOfCHTA.

1) Ilpu omiHmi mapaMeTpiB TeHEepadbHOI CYKYITHOCTI 3a JaHWMH
MajIux BUOIPOK (JIJIs1 BU3HAYCHHS JOBIPUYMX IHTEPBAIB);

2) Ilpu mnepeBipili CTaTUCTHYHUX TilMOTE3 BIAHOCHO IapaMETPiB
reHepabHOI CYKYITHOCTI.

6.2.4. Po3nogia Xi- kBaapar

[Ipu mepeBipii CTATUCTHYHMX TINOTE3 PO3TISAAAIOTHCS MUTAHHS TPO
KpuTepii y3romkeHnocti. OcTaHHI AO3BOJISIIOTH BUPIMIUTH 3a1ady Mpo
BIJIMOBIIHICTH 200 HEBIJIMOBIIHICTH ITEBHOTO 3aKOHY PO3MOIiTY, 00paHOTO
JUTSE B1IOOpaskeHHS JOCIIKYBAHOTO EMITIPUYHOTO PSTy PO3IOILTY.

PospaxoBani kputepii 3rogu 3yMOBIIOIOTH MOIUBICTH (a0o
HEMOKJIMBICTh) IPUWHATTS [Tl JOCITIKYBAHOTO PSAIY PO3IMOJITY MOJENI,
SIKA BHPAKAETHCS JICAKUM TCOPETHYHHM 3aKOHAM po3nmojaiiny. Ta uu iHma
MOJIETTh PO3TOALTY IO BiJNOBiJIa€ BH3HAUYEHOMY 3aKOHY MOXe OyTh
MPUHHATA TUIIXOM TOPIBHAHHA TpadidauX 300pakeHb. BueHUMU-
MaTeMaTHKaMH PO3pO0JIeHO psA KPUTEPIiB Y3TOMKEHOCTI, OOYMCIIEHHS
SIKUX JIO3BOJIAE€ JATH KUIBKICHY OIIIHKY HAOMMKEHOCTI eMIIpUYHHX 1
TEOPETUYHHUX po3monaimiB. OKpeMi 3 HHUX OIIHIOIOTh 1MOBIPHICTb
PO3XOKEeHHST (DAaKTUYHOIO 1 TEOPETUYHOI'O PO3MOALTY, a JIesAKi JalTh
OpsMy  BIJMOBiAb TPO MOXIHUBICTh BiAOOpPaKEHHsI JOCIIIKYBaHOTO
EMITIpUYHOT0 PO3NOiTy OOpaHUM TEOPETUYHUM 3aKOHOM.

Hdnst  xapakTepucTUKU  (OLIHKK) PO3XOJKCHHS EMIIPUYHUX 1
TEOPETUYHHUX 4YacTOT aHriiiickkuM cratuctukoMm Kapmom Ilipconom
(1900) po3pobsieHO KpUTEPii Y3TOJKEHOCTI, TaK 3BaHUHN «Xi — KBaJpar».
Januii KpuTepiil 3acTOCOBYETbCS B THX BHIAJKaX, KOJIM HEOOXiIHO
BU3HAYUTH CTYMiHb BIAMIHHOCTI ()aKTHYHOTO PO3MOALTY YacTOT BiA
TEOPETUYHOTO.

TeopeTuuHuil acnekT BU3HAYCHHS Xi - KBaJparTa sIK KPUTEPIl0 MOXKe
OyTH 3BEJICHHIA JI0 TAKUX MIPKYyBaHb.

Sxmo y BuUOIpKy 3 TeHepaNbHOI CYKYITHOCTI, PO3IMOMALIEHOI 3a
HOPMaJIbHUM 3aKOHOM (*»*»*»%)  BBeCTH IIEHTPOBaHI 1 HOPMOBaHI

t _x-x
BenmuuaK (0 ) i migcyMOBYBaTd iX KBaaparTH, OJEPXKHMO 3HAYECHHS
BEJIMUNHH «xi — KBagpam (£ )’

X, X P x)2 _ z":(xl. - X
=

. Y -
P2y (2
o o

e G 3
e} o

2 .
V jaHOMy BHNAJIKy BEIMYMHA 7 , AKa 3yMOBJIIOETHCA JUCIIEPCIEI0 O
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p03l'IOILiJ'I${€TI>C$I 3a 3aKOHOM:

2

v=2 V4

1 It 4
fGH=——GH e 2,
221
2 2

\4
Jie U - YUCII0 CTYIEeHIB BUTBHOCTI, sSIKe JOpiBHIOE n-1 ; 2° - rama-QyHKis,
30kpema [ (n+1)=n.

SIK BMIHO 3 HaBEIEHOTrO BHIIE BHPa3y, PO3MOAUT «xi — KBaapar»
BHU3HAYAETHCS OTHUM [1aPAMETPOM — YHCIIOM CTYIEHIB BUIBHOCTI.

Jus pisHEX 00csTiB BUOiIpKH (TOYHINIE - 3HAYEHb YWCIIA CTYTICHIB
BUTRHOCTI) PO3MOILT BETMUUHY «Xi — KBajipat» Oyne acumeTpuaauM. [lpn
IIbOMY, YAM MEHIIIa BUOIpKa, TUM CHIIBHIIIE MPOSIBISETHCS acUMeTpis. I3
30iBIIEHHSM  YHCENBHOCTI  BHOIPKOBOi  CYKYNHOCTI  acWMeTpis
3MEHIIYETHCS 1 PO3MOALT «xi — KBAJApaT» MNEPEXOANUTh y HOPMATbHUM.
Haouno xapakrtep Takoi 3MiHU UTOCTpye€ Tpadik (puc. 18).

F(x2)
0,15 v=1 v=4

0,10

0,05

0 5 10 15 20 25 30 35 ¥

Puc. 18. Po3noain «xi — kpaapaT» NpH Pi3HUX 3HAYEHHAX
4Hcia CTyNeHiB BIJIbHOCTI

SIKIO MPUAHATH PiJl eMITIPUYHAX i TEOPETUYHHUX YaCTOT BiJIMOBIIHO
3a 11 ™, OOUMCIICHHS «Xi — KBaJIpaT» — KPUTEPII0 BUPA3UTHCS (POPMYJIOH0:
2
n—n
ZZ — E( i m)
n

m
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Cymsiun mo mapamerpax (opmynn, BenmnmunHa Kputepito Ilipcona
SIBJIIE COOOI0 CYyMY BIJIHOIIEHh MK KBaJpaTaMH PI3HHIb eMITipHYHUX 1
TEOPETUYHHX YACTOT J0 TEOPETHYHHX YACTOT.

InTerpyBanns  audepeHmiaabHoi  QyHkmii  posmomity  (3a 11
CKJIQIHOCTI) SIBJISIE TICBHI OOYMCIIIOBAIbHI yTPYIHEHHS. Y 3B'3KYy 3 UM
P.dimepom po3pobiaeHo cTaHaapTHI MaTeMaTHUYHI TaOIHIN PO3MOJTY «Xi
— kBamgpar» (momatku 6, 7). Lli Tabuuii Jar0Th 3MOry OOYHCIMTH
HMOBIpHICTh TOTO, HIO BWIIQAKOBA BEIMYMHA, SIKA ITiANOPSIKOBYETHCS
3aKOHY PO3MOJILTY «Xi — KBaJpaT» 3 MEBHUM YHCJIOM CTYIICHIB BUILHOCTI,

MIEPEBUILUTH JIesKe (PiIKCOBaHE 3HAYCHHSI z ,a60 © CRZal

Jlpyruil acmeKkT BUKOPHCTAHHsS Ha3BAHMX CTAHJAPTHUX TaOJHUIlb
MOJIATAaE y TOMY, IO 3a IX JOMOMOTOK) MOXHAa BCTAHOBHUTH KPUTHYHE
3HAYCHHS «Xi — KBaJpaTa», MEPEBHIICHHS SKOTO Ui BIJIOMOIO YHCIA
CTYIICHIB BUIBHOCTI OyJie CBIIYUTH MPO HEBIAMOBIAHICTD JAOCIIKYBAHOTO
pO3MOINY HOPMAbHOMY 3akoHy. € ¥ 1HII AaCMeKTH MPAKTUIHOTO
BUKOPUCTAHHS «Xi — KBaj[paT» - KpUTepiro. Po3risiHeMo Jwie MpHKIaj

. . 2 2
JUIS BUMAIKY BCTAHOBJICHHS itMoBipHOCTi ©'(X ) 40)-

Jnst BUOIpKH 3 YMCIOM CTYMEHIB BUTbHOCTI L =21, MO0 MiINOPSAKOBYETHCS

. 2 . . 2
3aKOHY «xi — KBaapaT» po3mofiny (4 ) HeoOXiIHO BH3HAUMTH BiIXWICHHI ~v,
IMOBIpHICTh TepeBHIICHHS SKOTO AopiBHIOE 0,05, TOOTO HEOOXIAHO 3HAUTH «Xi —

2\ 2N _
kBagpat» npu v = 21, mms skoro: T2 =005 1pyana eenuuuna 6yoe

3Hax0oumucy (0odamox 7) na nepemuni psoxa 21 i epagu 0,95 i cmanosumume z =

32,7. 3giocu maemo: P(x")32,7) = 0,05.

2
TaxuM uMHOM, BenUuuHA v, iMOBipHicTh HepeBumeHns sxoi 0,05, 6yne 32,7

Crnig Bi3HAYUTH JIEIKi HETOYHOCTI, MO0 ICHYIOTh Yy HaBYaJIbHIN
JiTeparypi Ipu BUKJIAAlI MUTaHb «xi — KBaapaT — KpuTepitoy». BimHocHo
foro Binkputts, kpim gatu 1900 p. (Ilipcon), ciig nam'aratu i gary 1876
p. (Xenbmepr).

[{o x cTocyeTbcs cTaHAAPTHOI TaOIHUIT 7. - po3mnonity, To Oyze
HeTouHuM 11 iH(opmamio HasuBatu «Kpurepiit [Iepcona», 60 po3poOka
miei Tabnumi Hajgexuth P.Dimepy. OcraHHIH BBakKaB 3aMICTh 3HAYCHb
imoBipHocTeit £7 ", 0 BiAMOBiNAKOTH JIeIKOMY psiy r, pO3paxoByBaTH
3HaueHHs 7 , SKi BIJHOCATBCS 10 0o0paHuX piBHIB IMOBIpHOCTEH NpH

pi3HOMY YHCIIi CTYTIEHIB BUIBHOCTI.
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Ile omHe 3ayBaskeHHS MO0 CUMBOJIKH HAIMCAHHS «Xi — KBaJpaT».

3Bu4aifHO TIpHitHTa hopma £ " . Binbw MpaBUIILHUM Oyjie X ATnte, AKIIO
BHKJIIOUEHA MOJKJIMBICTh HEBIPHOTO PO3yMiHHS, 1i MOKHA 3allMCyBaTH 3
OTHUM TIAPSIAKOBUM dYHCIOM (iHAEKCOM). JSIKImo 1e He 3aBaxkae
MPaBUIBHOMY CHPUHAMAHHIO 3MICTOBHOTO HAaBaHTAXKCHHS IapamMeTpa,
3anmMc Horo Moke OyTH 1 0e3 MiaPsIKOBUX 1HJICKCIB.

6.2.5. Po3noain ®imepa — CHenexopa

VY miomy psini 3amad, BUPIIIyBaHMX MAaTEMaTHYHOK CTATUCTHKOO,
30KpeMa y JHUCIEpPCIHHOMY 1 KOpeJsLiiHO - perpeciiiHomy aHamisi |,
BHKOPUCTOBYEThCS «po3monin F», Ha3BaHuii Tak mo mneprwmii JiTepi
Hpi3BHILA AHIIIHCHKOrO CTaTHCTUKA-MaTemaTtuka P.®@imepa. Skmo 7 i
A, HesanmekHi BUIMAIKOBI BETHYMHH 3 po3moIiaMu Zz, 13 M-1"
CTYIICHSIMU BUIBHOCTI BIJNOBIIHO, TO BWIIaJKOBa 3MiHHAa. F Oyne
up v, B u; el

F = =— .
u,:v, U, v

JIOPIBHIOBATH:
OpepxkaHa BelNMYMHA HAa3WBAETHCS BUMAIKOBOIO 3MIHHOIO 3

posnoxinom @imepa-Cuenekopa 3% Ta "2 CTymeHSIMH BiIBHOCTI.

o 2\ 772
[puitvatoun, mo #"> penumuuna F Gyne MaTu numie 3HAYEHHS, He
MeEHILE SIK [.

[inpHICTS IMOBIpHOCTI BUIAAKOBOI 3MiHHOI F , sika Mae po3mojii

®imepa -Craenexopa 3 V1 1 V2 cTyneHsIMHU BUIBHOCTI, Ma€ BUTJIS!

v, +Vv, V.
F 12 2( 2) V=2 Vi+V,

h(P)—iP > a+l2p) 2
r( )r( 2) it

Bracnifgok Benukoi CKIaJHOCTI PO3paxyHKY IHTETpalliB JOBEICHHS
TyT HE HaBOOUThCSA. Ale, sSK BWAHO, posmoain F 3yMmoBieHnid i
BH3HAYAETHCS JIBOMA ITapaMeTpaMu, TOOTO YMCIIaMU CTYIEHIB BUIBHOCTI i
i V2. Po3mopin BumagkoBoi 3MiHHOI F TojgaHO y BUIIISAL CIEIiaIbHUX
MaTeMaTHuHUX Ta0nuue. OctanHi NOOYI0BaHi Tak, 100 A pi3HUX PIBHIB
noBipyoi iiMoBipHOCTI (B ocHOBHOMY utst P = 0,95; P = 0,99, P = 0,999) i
JUTSL PI3HUX CIIONyYeHb YHWCIa CTYIMEHIB BITBHOCTI "1 1 Y2 maroTbes
3HadyeHHs1 F. SIKmo npuiiHSATH MOo3HAueHHS PO3PaXxyHKOBOI 1 TaOIUYHOL
BeanunH F BIANOBIAHO K L

, TO JJIA HHUX CIpaBeiuBa Oyze
P{F,)F, |=

piBHICTB % Taki Tabnuui HaBeneHo B goxarkax 8, i 9. I[Ipakruune
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iX BUKOpPUCTaHHA Oyje pO3IIIIHYTO y po3aiiax «JlucmepciitHuii aHamiz;
«KopemsmiitHo — perpeciitHuii  aHamiz»; «MeTtoau  OaratomMipHOTO
CTaTHCTHYHOTO aHaNi3y». TyT HaBeeMO JIUIIe CXeMAaTHIYHUN TIPUKIIa.

Ipuxnad. BUBYMBIIY KiBKICHHUN BIUIMB (haKTOpa piBHS MPOJYKTUBHICTH Mparli
Ha i1 omraty mo BuOipmi 60 MiANPHEMCTB, OAEpKaHI HACTYIHI XapaKTEPHCTHKHU:
2 _ . 2 .
daxtopra mucnepcis % = 3,06, 3amumkosa aucnepcis °z = 0,15. Uncno cTymeHis
. . . . v
BUILHOCTI U151 (pakTOpHOT 03Haku “* = 3 - 1 =2; 11 HeBpaxoBaHuX (hakTopiB - = 60 -
3=57.

F = &204

i - 7015
Po3paxynkoBa BennunHa F' - KpUTEPII0 CTAHOBUTUME:
3a crapmaptHOto Tabnunero F - po3moainy 3HaX0AUMO IS piBHS HMOBIpPHOCTI

Vi=p i V2 =57

P =0,95 i cTyneniB BibHOCTI Ta0IMYHE 3HAYCHHS

Fr=3,15;F,>F,(20.4 >3,15).

3Haii/ieH] mapaMeTpy CBi4aTh MPO TE, 10 B JOCTIKYBAHUX MiANPUEMCTBAX
BIUTHB PIBHS MPOIYKTHBHICT IIpali Ha ii OIUIaTy BUSBHUBCS BIPOTIMTHHM i3 piBHEM
imoBipHocri 0,95.

Ha 3akiH4eHHS BiJ3HAUYUMO, YOMY pO3MOJUT F  HA3WUBAIOThH
posnoainom @imepa- Cuenexopa. CripaBa B ToMy, 1o P.®imep nepuuii
JIOCTIZIMB  PO3IOJLI BiJHOUICHH JBOX BHOIPKOBHUX JMCIEPCii, aie
MPEAMETOM WOTO BHUBUCHHS 6yB posno,uin HE BIJIHOIIICHBb JHUCIEPCii, a

L% )
norapudMiuHOi BeTMUMHM > o Jemo mi3HImIE aMepUKaHCHKUN

o

craructuk [x.CHenekop po3paxyBaB TaONUIl PO3MOALTY 3MiHHOT ( o ),
IO BHSIBHJIOCS 3HAYHO 3PYYHIIIE JUIS IMPAKTUYHOTO BUKOPUCTAHHS B
po3paxynkax. lleli posmoxmin BiH Ha3BaB Ha decth Dimepa
«Posmoginiom Fy». Ili3Hitie panwii BUjJ pO3MOJUTY TOYad Ha3UBaTH
«Posnoginom dimepa-CHenexopay.
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MOJY.JIb 3

TEMA 7. CTATUCTUYHI METOJAU BUMIPIOBAHHS
B3AEMO3B’A3KIB

§ 7.1. lucnepciiinuii anaJis

7.1.1. 3arajbHOTEOPEeTUYHI OCHOBH JUCHEPCIiiHOr0 MeTOy aHAJI3Y

B emoxy OypxJIMBOTO PO3BHTKY €KOHOMIKM BHKOPHUCTAHHS METOJIIB
MaTeMaTUYHOi CTATHCTHKA B EKOHOMIYHHX JOCIIDKEHHSX CTae
HaraJibHOK HeoOXimHicTro. Tpeba BU3HATH, MO OCTaHHIM YacoM
IMUPOKOTO  3aCTOCyBaHHA y  OararodakrtopHoMmy aHamizi  HaOyB
KOPENAIHHO — perpeciiHui MeToJA, BOJHOYAC Maibke 30BCIM He
BUKOPUCTOBYETBCS ~ JOCHUTh  €(PEKTHBHUHM  CIOCi0  CTaTHCTHKO  —
MaTeMaTHYHOI 0OPOOKH JaHUX JOCIIHKCHHS — JUCIepCiiiHui anami3. Sk 1
iHII HMOBIPHOCHO — CTATHCTUYHI METOAM, BiH Ha0araTo pO3IIHUPIOE
MOJXKJIMBOCTI €KOHOMICTIB arpapiiB B aHaii3i BUPOOHHUITBA i 3HAYHO
MiBHIIY€ PiBEHb HAYKOBUX JOCIIKCHb.

lonoBHe mpW3HAYEHHS TUCIEPCIHHOTO aHamily — CTaTHCTUYHO
BUSIBUTH BIUIMB PI3HUX (PAKTOPIiB HA MIHJIMBICTH O3HAKH, II0 BUBYAETHCA.
OcobnuBHMil iHTEpeC CTaHOBUTh BHMKOPHUCTaHHS METOJY B aHami3i
EKOHOMIYHHMX IMPOIECiB Ta SBHII, KOJIM MIHJIHMBICTh pE3yJIbTaTUBHOI
O3HAaKM 3yMOBJICHA OJHOYACHO MI€I0 KiNbKOX (DaKkTOpiB i3 HEOJHAKOBOIO
CWJIOI0  BIUIUBY. 30KpeMa, 1€ CIOCTepiraeTbCsi MpH  aHai3i
PE3yIbTATUBHUX CHHTETUYHHX IOKa3HUKIB E€KOHOMIYHOI e()eKTUBHOCTI
BUpOOHUITBa. HaiOinbir epexTUBHUI TyT OJHOYACHWN IWCTIEPCIHHUN
aHami3 ycix BimiOpanmx QaxTopiB — OararodakrtopHuii aHamiz. MoxHa,
3BUYAlHO, 3p00OWTH ¥ ToTIapHe MOPiBHSAHHS (aKTOPiB, MIPHU SKOMY BCi iHIII
ITHOPYIOTBCS, OTHAK TaKWH MiIX1J 10 PO3B’A3aHHS MUTAHHS HE Ja€ 3MOTH
BHSIBUTH ICHYIOUY B IIHCHOCTI MHOKHHHICTB €(DEKTIiB B3a€MO/II].

[IpuitHsaTTs Ha 030pPOEHHS EKOHOMICTIB JHUCIEPCIHHOIO METOIy
JIO3BOJISIE€ PO3B’SI3yBaTH JOCUTh BaXKJIMBI 3aBIaHHS BUXOJSYH 13 Cy4aCHHX
BHMOT JI0 PiBHSI €KOHOMIYHOTO aHalizy. Y cdepi arpapHo eKOHOMIYHUX
JIOCITI/DKEHb 16 e()eKTMBHMI CTaTHCTUKO — MaTeMaTU4YHHE 3aci0
MOBUHEH 3alHATH OJIHE 3 MPOBIAHMX MICIb HacamImepe] TOMYy, IO
BUKOPHUCTAHHS TUCTIEPCIHHOTO METOJly MOXE MaTh CaMOCTiHHE 3HAYCHHS.
30kpema, 3a Horo JOMOMOTOI0 PO3B’A3YIOThCS TaKi 3aBAaHHSA: 1) KiTbKicHE
BUMIPIOBaHHSl CWJIM BIUTUBY (aKTOPHHUX O3HAaK Ta IX CIOJy4YeHb Ha
pe3yIbTaTUBHY; 2) BU3HAUYEHHS BIpOTiAHOCTI BIUIMBY Ta HOTO JOBIPYMX
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MeX; 2) aHaJi3 OKPeMHUX CEePE/IHIX Ta CTATHCTUYHA OIliHKA 1X PI3HUIL.

Y nornmuGneHoMy eKOHOMIYHOMY aHalli31 TUCTIEPCIHHUN METO MOXKe
BHKOHYBAaTH IOMOMDKHI (yHKIII. Y LbOMY IUIaHI HOr0 BHUKOPHCTaHHS
BIJIKpUBAE IIMPOKI MOYKIMBOCTI 11070 HAYKOBO OOIPYHTOBAHOIO IMIIXOMy
JI0 3aCTOCYBaHHS 1HIINX CTATUCTUYHUX METO/IIB KIJIbKICHOI'O aHasIi3y.

SK 1 1HIII CTATUCTUKO — MAaTEeMAaTHUYHI METO/M, TUCIICPCIMHUN aHai3
aBisie  cOOOK0 YUCTO TEXHIYHMK 3acid HAyKOBOro IMi3HaHHS. |
BUKOPUCTAaHHSI HOTO IMpH BHMBYEHHI arpapHO — EKOHOMIYHHUX IPOIECiB
nepeabavae 3HAHHS MEPII 32 BCE CYTi MPOLECIB, pO3yMiHHS MPUUYUHHO —
HACIIIKOBUX 3B’S3KiB MDK SBHIIAMH, IO BHMBYAIOTHCS, Ta BMIiHHA
BUJUIMTH  HaWOUIBII  BaXJIMBI ~ CTOPOHH  B3AEMOIIOB’SI3aHMX  Ta
B3a€MO3YMOBJICHUX €KOHOMIYHHUX SIBUILI.

Jucnepcifinuii aHamiz — II¢ MaTeMaTUKO — CTaTHCTUYHHHA METOJ]
BUBYCHHS PE3yJbTATIB CIIOCTEPEIKECHHS, IO 3aJeKaTh Bil Pi3HOMaHITHUX
OJIHOYACHO JlitounX (axTopiB. BiH cTBOpeHUH B MBaIISTHX POKAX HAIIOTO
cromTr 3ycwuisiMa P.Dimepa. y moganbIioMy CYTTEBOTO PO3BUTKY
MeTo]1 HaOyB y mpamsx leditca.

VY Hamriii KkpaiHi NepIInii OMuc AUCIIEPCIHOTO aHAaIli3y 3IIHCHEHO y
1933 p. M.®.JlepeBUIlbKkIM Yy TOJATKOBUX pO3AUIAX A0 MiAPYIHHKA
B.lorancena «EneMeHTH TOYHOrO BYCHHS NP0 3MIHIOBAHICTh Ta
CTaJIKOBICTBY.

Caijl BiI3HAYMTH, [0 B CKOHOMIYHUX JIOCHI/DKCHHSX JUCIICPCIHHUIN
MeToA Ie He HaOyB Takoro IIMPOKOrO BUKOPHUCTaHHS, K y Oioorii,
300TexHii, Ta TexHili. HaToOMiCTh MOMIMBOCTI MOTO BHUKOPHUCTAHHS B
cdepi eKOHOMIKH JAOCHTH MUPOKi. OCHOBHE MPU3HAYECHHS TUCTIEPCIHHOTO
aHaJli3y —CTaTUCTUYHO BHUSBHUTH BIUIMB (JaKTOPIB Ha Bapialilo 03HAKH, IO
BuBYa€eThCs. OcoOIMBUIN IHTEpEC CTAHOBUTH BUKOPUCTAHHS LIbOTO METOY
B THUX BHIAJIKaX, KOJM 3MiHA 3raJlaHOi O3HAaKM 3yMOBJICHA OJTHOYACHO €0
— (aKTOpiB, YACTKA BIUIMBY SIKUX PI3HOMAaHITHA.

Y aucnepciiHOMY aHalli3i BHKOPHCTOBYETHCS BJIACTUBICTH CyMH
KBa/IpaTiB HMEHTpPaIbHUX BigxwmieHb. CyTh ii TONsTae B TOMY, IO KOJHU
KiJTbKa TOBHICTIO HE3aJIeXKHUX (PaKTOPIB TIFOTH OJTHOYACHO i 3yMOBIIOIOTh
3arajibHy 3MIHIOBAHICTh O3HAKH, TO CyMa OKPEMHUX JMCIEPCii, 1110
BUMIPIOIOTh X BIUIMB, JIOPIBHIOE 3aranbHidl mucmepcii: Y JI1+ Y I+
ZI[3+- T Z]——[n: ZHBaF.

3a 01HO(AKTOPHOIO CXEMOIO BHBUEHHS 3JIHCHIOIOTH, MaHEBPYIOUH
JIMIIIE OJHIEI0 O3HAKOIO, BBAXKAIOUM 1HINI HE3MIHIOBAHUMU. Takwii MeTO.
HE JIa€ 3MOTH BHSIBUTH B3a€MOJII0 (PaKTOpPIiB MPH OJHOYACHINW iX 3MiHI.
Hux HemonikiB mo30aBneHuid 6araTopakTOpHUN aHali3, TIPU SIKOMY KOKHE
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CIIOCTEPEXKEHHS CIYXHUTh I OJHOYACHOI OIIHKH BCiX (haKTOpiB Ta ix
B3a€MOJIIH.

SIK110 Bi10Opa3uTH 3arajibHy MIHJIUBICTh PIBHSI Ti€l YM 1HIIOT O3HAKHU
gyepe3 Cy, To ii MOXHa IOKa3aTH fK CyMy OKPeMHUX JAMCIepciil, o
BUHHMKAIOTh MiJ Ji€ro pisHux Qakropis. 3aramsHa aucnepeis (Cy)
BU3HAYAETHCSA SIK CyMa KBaJpaTiB BiAXWIEHb KOXHOI BapiaHTH Bij
cepeHboi apupMeTHUHOT 1 MOKe OyTH po3KiajeHa Ha ckianosi: 1) C, —
(hakTopHA (MIXKTPYIIOBA) AUCIIEPCIsl, TUCTIEPCis, [0 BUHUKAE TT1JI BILTMBOM
BpaxoOBaHUX (hbakTopis; 2) C,—3anuikoBa JUcTepcis
(BHYTpIIHBOTPYIIOBA),  3yMOBIIEHa  JI€I0  PI3HUX  BHUIAJAKOBUX
(HeBpaxoBaHuX) GaKTOPiB.

V 3arajgpHOMY BUTJISLAL AKCIiepCis (MIHIMBICTh) O3HAKU BUPAKAETHCS
tak: C,=C+C,.

®axropHa aucriepcis (Cy) sBIsie cOO0K CyMy KBaJpaTiB OKpEMHUX
cepenHiX 3HadeHb o3Haku (M), OfEepKaHHX y TPYIax CTATHUCTUYHOTO
KOMIUIEKCY Aifounx (pakTopiB, Ta 3aranpHOi apupmMeTudnoi (M., ), ska
OO0YHCITIOETECSL UIsI BCHOTO CTATHCTUYHOIO KOMIUIEKCY 13 ITOKA3HUKIB
Bapitorouoi o3Haku. lle moximBo BimoOpasutn y BTl Ci=(Muyger-
Mm_)2 a60 Cy=)n(Muzer- MW_)Z, Ie 1y — KUIBKICTh CIIOCTEPEKEHBb 3a
rpajaamisMu GpaxkTopis.

Bumnankosa (C,) nucmepciss BH3HAYAaeThCS SIK CyMa KBajpaTiB
pi3HuIb Bapitoro4oi o3Hakd (V) BIJHOCHO YacTKOBOI CEpeAHbOT
apupMeTHIHOT: CZZZ(V-MWT._)Z.

BinHolIeHHsT CKJIaJIOBUX AMCIEPCIH /10 3arajbHOI XapaKTepU3ye
CTymniHb (aKkTOpHMX O3HaK Yy QOpMyBaHHI 3arajibHOI MiHJIMBOCTI
pe3yAbTaTUBHOI O3HAaKH. Tak, CTyMmiHb BIUIMBY BpaxoBaHHUX (HakKTOpiB
CTAaHOBUTH 7’ = g.

e

Bim3nauene BwWIE CTOCYETHCS BHBYCHHS MIHJIMBOCTI O3HAK Tif
BIUIMBOM OJHOTO (hakTopa. SIKIIO K BHBYAETHCS 3MIHIOBaHICTh
pe3yIbTATUBHOI O3HAKH, 3yMOBJIGHA BIUIMBOM KiJIbKOX (DaKTOpiB, TOJI
(dakropHa mucnepcis C, Moxe OyTH IpeICTaBiICHAa CYMOKO JHMCIEpCiit
KokHoro (akropa okpemo (A, B,C i T.n.) Ta mucnepcid chinpHOI il
¢axropis, mo anamizytoteest ( AB, AC, BC, ABC, i T.1.) . s Bunaaxy,
KOJIM IOCITIKY€ThCSI BIUTMB Ha Pe3yJbTaTUBHY O3HAKY TPHOX (PaKkTOpiB, 11
JCTIEPCisl 3aIICYETHCSI B TAKOMY BHUIJISII

CmCp+CtCetCaptCactCpctCage.

HaBenene piBHAHHS Ma€ CHIy, SIKIIO CTaTUCTUYHHH KOMIUIEKC 3a

CHIBBiIHOIICHHSAM 4YacTOT HAJEKHUTh /0 PIBHOMIPHOIO IMPOHOPLiHHOIO
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KOMIUIEKCY. B aHami3i eKOHOMIYHMX SIBHI] HaifyacTille 3yCTpidaroThCs
HepiBHOMIipHI KoMmIiekcu. Jlns HuXx HaOupae CWIM HEPIBHICTh
CatCptCetCpptCactCpctCapc=Cy.

3HaxomKeHHs aucnepciii crinbHOoro BIUBY (GakTopiB Cap, Cac,
Cge, Capc BUMarae ocoOJUBUX MPUHOMIB, SIKI OyayTh PO3IJISIHYTI ITi3HILIEC
Ha MaTepianax KOHKPETHUX JaHHX.

BuBUaroum MeTOIMYHY CTOPOHY IHUCIEPCIHHOrO aHami3y, MOXKHa
BHUJIUIMTA YOTUPH €Tamu Horo 31ilicHeHHsS : 1) oOpoOKka CTaTUCTUYHOTO
KOMIUICKCY JUISL OJICP KaHHS 3arajibHOT ()aKTOPHOT 1 3aJIMIIIKOBOI JUCTIEPCii
(Cy, C, C) ; 2 ) BU3HAYEHHsA YACTKH KOKHOI OKpemoi aucmepcii B

3arajpHii, SIS 9Oro PO3pPaxoBYIOTh BEIUUMHH o, 3) KopuryBaHHS
OJIep’KaHUX JIUCIIEPCi Ha YMCIIO CTYINEHIB BUIBHOCTI, SKi 3HAXOMSTH JIJIS
KOXHOI gucriepcii 3a nepHumu (opmynamu; 4) omiHKa (hakTopHOI
JUcTiepcii, TOOTO BCTAaHOBIIEHHS BipOTiTHOCTI BINTUBY KOXXHOTO BHOPAHOTO
(aktopa (x abo A, B, C i 1.n. ) Ha Baproiody o3HaKy. Jas mporo
BHKOPHUCTOBYIOTH Kputepii Dimepa (F — kpurepiit).

SIk 3a3Hayanocs BUINE, B HEOPTOTOHAJIBHUX KOMIUIEKCAX CHCTEMa
po3paxyHky uactkoBux gucrepciii C,, Cp, Cap 1 T.JO. Mae Jaesiki
0COOJIMBOCTI, 3YMOBJICHI HEHMPONOPIIHHUMH CITIBBIAHOIICHHSIMH YacTOT
0JIHOTO (hakTOpa 10 rpynax (rpagauisx) apyroro dGakropa . s yCyHeHHs
HEOPTOTOHAJILHOCTI  MEPETBOPIOIOTh  HEPIBHOMIPHUH  KOMIUIEKC Y
PIBHOMIpHUH . ICHYIOTH Pi3HI CIIOCOOM TIEPETBOPECHHS HEPIBHOMIPHOTO
KOMILIEKCY B piBHOMipHUI — 1o [Tomopebkomy FO.I1., HemunnoBy B.C. Ta
iH. ToyHICTP ©HMX METOJIB [EAKOK MIpPOK pi3HA, aje MOXKHa
KOPUCTYBAaTHCS OyAb — IKUM 3 HHX.

Cepen niounx croco0iB MEPEeTBOPEHHS! B MPAaKTHII €KOHOMIYHOTO
aHaJizy HaiOuIbII 3py4yHuM ciif Bu3HaTtH Meroxa Ilomopceskoro HO.I1. B
OCHOBI LIOTO MIPUHOMY JIC)KHUTh YCEPEAHEHHS YacTOT 0 rpynax (GpakTopis.
[To xoxHi# TPy qoCTiKyBaHOTO (haKTOpa 3HAXOATh YaCTKOBI CEpeHi 3
BapiaHT MWIATPYN 1 3aralbHy CEpPEAHIO TI0 BCHOMY JUCHEPCIHHOMY
koMmIiekcy. Cro4aTtky 4YacTKOBI 1 3arajJlbHy CEpeAHI0 HiAHOCATH [0
KBaJ[paTy, a MOTIM Il BETMYWHH MICTaBISIIOTH Y opmynu nucrepeii C,,
CA, CB, Cc, CAB 1 T.O.

IIpu 00poOIi TpU(paKTOPHOTO IHUCIEPCIHHOTO HEPIBHOMIPHOTO

. > M
KOMIUIEKCY (hopMyIia aucriepcii pakTopiB Mae BUTIISI: C, = n o l‘ -M:, |,
A°B°C

A€ n — YUCJI0 OAUMHUIB CIIOCTCPEIKCHHA, BBCICHUX Y KOMIIJICKC,

2
XM CyMa KBaJIpaTiB YaCTKOBUX CEPEIHIX apu(PMETHUHHUX IO BCIiX
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Lyoly,l

rpynax i mo Bcix (akropax ; ¢~ gECJI0 TPYII IO KOXKHOMY 3 (PaKTOpiB;

2 . .
M.... xBanpar cepenHBOi apu(PMETHUHOI, IO PO3PAXOBYETHCS I BCHOTO
KOMILIEKCY.

UYactkoi qucnepcii Cy, Cg, Cc 00UHCIIOITH 332 TAKOK (GOPMYJIOH:

2
C,=n ﬂ_Mzzaz >
) , :

e 2M; -cyMa KBaJIpaTiB cepelmHiX apu(pMeTHYHux 10 Tpymax
M
dakTopis A, a BigHomenHs '« jmopiBHIOE’: . AHAOTIYHO PO3PAXOBYIOTH
yactkoBi nucnepcii Cp, 1 Cc . BusnaunBmm dakropny (C,,) i yacTkoBi
(Ca, Cg, Cc ) pmucmepcii, MOXHa pO3paxyBaTH JAUCHeEpCii Ppi3HUX
crionyuens daxropis (Cis Cac>Cre:Casc)),
Bemmunpa  3arameHOi  gucmepcii  opimioBatmme O~ GGz
Benuunna 3aranpHOT aucriepcii i3 JaHOTo BUpaly OyJie AEo BiApi3HATHCS
Bil Ti€i BeIWYMHM, sIKa OAEp’KaHa 3a BHIIEC HABEJACHUMH PO3paxXyHKaMH,
ale 1 po30DKHICTH i€ HECYTTEBO Ha HacTymHi obumcienHsa. OTxe,
HaBEJICHUM CIIOCOOOM PO3pPaxyHKIB LIJIKOM MOKHA KOPHCTYBATHCS.
[Ipunuun po3paxyHKy OJHO(pAKTOpHOro 1 OararohakTOpHOro
JIUCTIEPCIHHUX KOMILIEKCIB Ma€ JACSIKI METOJUYHI OCOOJIMBOCTI, 3yMOBJICHI
KIJIbKICTIO (hakTopiB, BKIOYeHMX B anami3. Lli ocoOmuBocti OymyTh
BUKJIAJICHI Y JIOTIYHIN MOCIIIOBHOCTI PO3TIISAYBAaHUX HUXKYE PO3PAXyHKIB

OJIHO -, IBO — 1 TpU()AKTOPHUX JTUCTIEPCIHHUX KOMIUICKCIB.

7.1.2. AnropuTMu pilieHHsI IUCIIePCiHHUX MoesIe

Ilpuxknao.  Po3risHEMO  TOCIHITOBHICTE  PO3paxyHKY  OIHO(AKTOPHOTO
JHUCTIEPCITHOTO KOMITIEKCY Ha MPUKJIAIl 3aJeKHOCTI cepeTHbOPIYHOrO HA/I0I0 KOpiB
(V) Big piBus roxiemi (A) B 30 (n) mignpueMcTBax.

Ha mepmiomMy erari 3MiHCHIOETBCS TPYIYBaHHS MiANPHEMCTB 332 (HaKTOPHOIO
03HAKOW. Y JAaHOMY NPHKIAJi CYKYIHICTh MiANPUEMCTBAX. MMOIIICHA HA TPU TPYIH
3a piBHEM BUKOPHUCTAHHA KOPMIB Ha KOPOBY B pik (A). O6pobxa BuXinHOI iHpOpMamii
3IIACHIOETBCS 32 CXEMOFO Ta0HI 47.

Ha mincraBi panmx tabmumi 47 3HAXOAWMO 3arajbHYy (CJ’ ), paxTopHy (CX),

3aIIUIIKOBY (CZ) JcHepceii:

c,=3r S sg40- 30138 - 602;
n

Vv 2

C\,:Zh—i(z V. 3943339138 = 295:
n

C, =1 = h=39740-39433 = 307.
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.. .y . C,
CriBBiIHOILIGHHS CKJIAJIOBUX JMCIIEPCiid (Cx’cz) JI0 3arajbHOl (*) MoKazye

CTYIiHb y4acTi

(dakropHux o3HaK y dopmyBaHHI

3arajibHO1

13MIHIOBAHOCTI

pe3ynabpTaTHBHOI O3HakW. Tak, CTYHiHb BIUIMBY pIiBHS TOMIBII KOpiB Ha iX

.=

MIPOYKTHBHICTh CTAHOBHTUME:
CryniHp BIUIMBY CYMH IHIIMX HEBpaxoBaHHMX (AaKTOPIB HA peE3yJIbTATHBHY

03HAKy OOYHCIIIOETHCS 33 TAKKM CITiBBIIHOIICHHSIM:

c, 295

X

C, 602

y

222 20,49
(49%).

, C, 307

"¢, Te0n

0,51

(51%).

TakuM 9HHOM, y PO3TIITHYTOMY NpUKIaai ()aKTOpHA O3HaKa (PiBEHBH TOJIIBIIL)
Bu3Hayvae 49% 3aranbHOi Bapiallil pe3yIbTaTUBHOT 03HAKH (HAI0I0).

Tabnuys 47

BuxiaHi i po3paxyHkoBi JaHi 01HO(AKTOPHOI0 JHCNEPCiHiHOI0 KOMILIEKCY

1 Butparu KOpMiB Ha 1 KOpOBY, 11 K. OJI. 5
ORASHIE 40474 | 4475580 | 4-noman58,0 | CYMH(Z)
32,60 3571 49,09
31,00 32,44 40,17
30,58 33,82 35,14
32,52 3127 0.7
32,40 34,54 37,68
32,02 34,69 44,41
— 31,38 32,21 38,15
’ 41.28
34.40
t 44.63
37,31
35,95
37,86
36,16
34,40
36,02
S 233,50 572,72 287.36 1083,58
" 7 16 7 30
Sy 4995225 32800,19 82575,76
h=(> V) n, | 7136,04 20500,51 11796.54 39433,09
S 7142 20667 11931 39740

Jucniepcist SIK MOKa3HUK PI3HOMAHITHOCTI 3aJICKUTh BiJl KUIBKOCTI OJMHHIIb

CIOCTepEeXKEeHHS (MIANPUEMCTB) y Tpymi. [ Bu3HA4YeHHA BIUIMBY (hakTOpiB I
oOcraBMHA HE Mae 3HA4YEHHS. B IHIINX )K€ BHIAIKax, 30KpeMa, IPU BCTAHOBIICHHI
BIPOTiTHOCTI BIUIMBY (DaKkTOpiB, HEOOXIAHWH TMOKA3HWK, BITBHUI Bil BKa3aHOI
3aJIeKHOCTI, 110 JOMYCKA€ MOPIBHSIHHS TPYH, PI3HUX 3a KiJBKICTIO €IIEMEHTIB, LI0
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BXOJISITB 10 HUX. TakuM MOKa3HUKOM € KOPUTOBaHa AUCIEPCist — aeBiara.
JleBiaTol0 Ha3WMBAIOTh JAMCIEPCIIO, sIKa MPUTIAJIA€ HA OJHMH €JIEMEHT BLILHOTO
BapitoBaHHs 200 Ha OJIUH CTYIMiHb BUTLHOCTI.

. v . 2 v (v
Kopinb kBagpatHuii 3 nesiatu (VO ) sBusie coOOK 3BHYANHMI TMOKa3HUK
MaTeMaTHYHOI CTATUCTHKH — CEPEIHE KBapaTHYHE BIAXMICHHS (O ).
VY HamoMy TpUKIIaJl YMCIIO CTYNEHIB BiIbHOCTI Bapiamii (V) mis ¢akropHOT

O3HAKM i JUIsl HEBPAXOBAHUX (haKTOPiB CTAHOBUTHME BimoBimHo @ "+ = [-1=3-1=2;

vy =n=1=30-3=27 ;¢ | xinbkicTs BuginCHNIX TPYI; 71 — YUCETBHICTH BHOIPKHL.

Po3paxyemo neBiaTy :
o2 =S 225 4750, o, =G 30y
v 2 v, 27

x

x

Kpurepiem BiporigHocTi BIUIMBY (DaKTOPHOI O3HAKM Ha pPE3YJNbTaTUBHY €
CITIBBIIHOIICHHS i JICBiaTH JIO JIeBiaTH HEBpaxoBaHUX (PaKTOpiB. SIKIIO po3paxoBaHe
CIIBBIJJHOLICHHS JOPIBHIOE YK OiNIbIIIC BH3HAYCHO! CTAHAAPTHOI BEIWYMHH, BIUIUB
BB@KAETHCS BIPOTITHUM 3 MEBHUM CTyINeHEeM iMOBIpHOCTI. CTaHIApTHI BiJIHOLICHHS
JIeBiaT BU3HAYAIOTHCS 34 CICIIATIbHIMHE TaOJUISIME (101aTKH §,9).

3HAXOMMO II€ CITiBBITHOMICHHS JUIs (PaKTOPHOI O3HAKH Ha TAKOMY TIPHKJIAI:
ol 147,50

X

=1297.

"ok 1137
. .. F . .
Opepxxanuii kpurepiit (*7) MOPIBHIOEMO 3 TaOJIMYHUM HOTO 3HAYCHHSM TPU
IBOX Toporax imosipHocTi : 0,95; 0,99 (nomatku 8,9).
HaBenemo cranmapTHi CIIBBIJHOIIEHHS JEBiaT, MO BiAMOBITAIOTH CTYIECHSIM
BUILHOCTI Bapiartii.

ImoBipHicTS P Kpurepiii F
0,95 3.3
0,99 5,5

Y Hamomy npuKIaai Ff’(12,97) > h 7(3,3). Omxke, B JIOCTIIKYyBaHHX
MiANPUEMCTBAX BIUIMB PiBHS TOMIBJII KOPIB Ha iX MPOMYKTHBHICTH BUSIBUBCS JOCHTH
CHIBHUM 1 BiporimHuM. [Ipo BipoTifHICTB pe3yNbTATiB aHAI3y CBIIYUTH BUCOKHIA
crymib imoBipHocTi 0,99.

Ipuxnad.  Po3paxyHOK  OBO(AKTOPHOTO  JUCIEPCIHHOTO  KOMIUIEKCY
PO3TIISIHEMO Ha TPUKIIAl BUBUEHHS 3aJIeKHOCTI cobiBaptocti 111 Monoka (V) B 30
MiAPHEMCTB paliOHy BiJ PIBHSA KOHICHTpAMii moromis’s kopiB (A) i cmemiasmizamii
BUpOOHUITBA MoOsioka (B). 3 1i€0 METOW CYKyNHICTh pO3JijcHa Ha 2 TPyIu 3
MTOJTANTBIIIAM MOJUTOM Ha 2 miarpyn (tadm. 48).

. . . C,
Ha miacraBi po3paxyHKOBUX HaHMX TaOnuili 48 BH3Ha4aeMo 3arajibHy (),
daxropay ( G ) 1 3aJTHIITKOBY () JHcTepceii:
vy 2
c, =Y - QY _ 330867 % — 532,14
n

x
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vy 2
C, = h- Q' _ 2302333 - 82098 _ 26 80
n

x n.\’
C, = V=Y h=2332867-2302333 =30534.
Tabauys 48
BuxingHi i po3paxyHkoBi 1aHi 1BO)aKTOPHOI0 ANCIEPCIHHOI0 KOMILJIEKCY

Kopis na 100 ra c.-T. yTigs, oI
4 10 50 ‘ 4 nonaz 50
n ITuroma Bara MoJIoKa B 00¢s31 TOBapHOL Cyma
OKa3HHK o 3
npoaykiii, % ( )
B B
B 2-TIIOHAN B 2 -[I0HaJ
1-10 30 30 1-110 30 30
27,59 35,65 19,45 23,49
32,89 34,20 17,90 28,86
v 27,23 29,50 19,84 25,46
(CoGisapricts 1 35,30 28,19 22,26 26,96
MOJ'IOKI;, - H)H 25,02 27,84 25,83 28,82
- TP 29,44 28,75 27,20 28,27
26,19 31,57 25,47 31,87
26,87 29,07
v 230,53 215,70 187,02 193,73 826,98
n, 8 7 8 7 30
oy 53144,08 | 46526,49 | 34976,48 | 3753131 -
h=(Q V) :n, 6643,01 6646,64 4372,06 5361,62 | 23023,33
M,=3V:n, 28,81 30,81 23,38 27,68 -
M:? 830,01 949,25 546,62 766,18 3092,06
S 23328,67

Crynmiap BIUIMBY (AKTOpPHUX O3HAK (KOHIeHTpamii 11 1 coeriamizamii
BUPOOHHMIITBA) HA pPE3yNbTATHBHY O3HaKy (CO0iBapTiCTh BHPOOHMIITBA MOJIOKA)

22680
*C, 53214 . .
CTaHOBHUTHUME : v (42,6 %). CryniHb BIUIMBY HEBPAaXOBaHHUX
e m
(baxTopiB Ha pe3yIbTATHBHY 03HAKY Oy/e: y ’ (57,4 %).

Jnst KiTbKiCHOT XapaKTepPHCTHKY BILTHBY KOXKHOTO 3 (haKTOPIB CIiJ AUCTICPCiO
iX cymapHOi aii PO3KIACTH Ha CKJIQJOBi, TOOTO B (akTOpHIA mucmepcii (CX )
BUIIUTUTH AMCHEPCii mepioro (CA) i aApyroro (CB) (baxTopiB, a TAKOXK X CIIOTYUESHHS

(CAR ).Jducnepcis Cas XapaKkTepu3y€ CTYIMiHb 3yMOBJICHOCTI BIUTUBY MEPIIOTO
¢daxTopa apyrum. CkiazgeMo gonoMikuy Tadiuiio 49. TpeTs koyoHKa i€l Tabnuir
PO3paxoBYETHCS HA OCHOBI JaHUX Tadmui 49.

59,62=28,81 +30,81; 52,19 = 28,81 + 23,38
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Tabauys 49
JlonomizxkHi po3paxyHKH /1J1sl 00pOOKH TUCTIEPCIiTHOT0 KOMILIEKCY
3a ¢pakTopamu A, B

I'pananis, i | Yncno cepennix , / M, M, = ZfM M;
4 2 59,69 29,81 888,63
4, 2 51,06 25,53 651,78
110,68 > M’ =1540,41
B 2 52,19 26,10 681,2100
B, 2 58,49 29,24 854,9776
110,68 > M} =1536,1876

Cepennst apudmeTnyHa (3araqpHa) TO Tpajamisx (GaKTOpiB CTaHOBUTH:

M, =M 1068 _ o0

saz Zl -
CrymniHb pi3HOMaHITHOCTI cepeiHiX apu(PMETHUYHUX co0iBapTOCTI 111 MOJIOKa
PO3paxoByeMO B TaKil MOCIITOBHOCTI :

MZ
Cl =n 27 -M:_ |= 30(M - 27,672) =221,70;
-1, : 22

M2
ZIA—M;,] = 30(1542ﬁ—27,67zj =137,10
A .

JUTSL BCIX Tpajamii —

n
JUTS Tpajanii A-Ci= [

M2
B-Cj = n[zlE - Mz] = 30[@ - 27,672J = 74,10

JUTS Tpajaii B

JUTSL CTIOJTyueHHSI (pakTopiB

AiB-Cu=C-Ci=C=221,70 - 137,10 — 74,10 =10,50

Jdnst poskiamy cymapHol mucnepcii JOCTipKyBaHUX (DaKTOpIB Ha CKIIAIOBi
PO3paxoBYyEMO MOMPABOYHUHN KOE]ILli€HT:

G 22680
c. 221,70
Jucnepcii, 3yMOBIICHI Mi€l0 JOCTIDKYBAaHUX (AKTOpiB 1 iX CIIONydYeHHS,
cranopmsre:  Ca = CiKZ13710-1,023=14025;  C,—  C,K ==7410-1,023 = 7538;

C,, =C,K =1050-1,023 =10,74.
Kinnesa nucnepciiiHa cTpyKTypa ABO(GAKTOPHOIO JUCIEPCIHHOIO KOMILICKCY
L C, =(C,+C,+C )+ C, =226,80+30534 = 5320,14.
MaTuMe BHUTJISL

Po3paxoByeMo CTymiHb BIUIMBY (DAaKTOpiB, 10 BHBYAIOThCS, Ha (hOpMyBaHHS
3MIHIOBAaHOCTI PE3YyIbTATHBHOI O3HAKHW. 30KpeMa, piBeHb KOHIEHTpAIii MOToiiB’s

140,2
oG 14035065,
) o ) . C. 53214
KOpiB BHU3HAUae Bapialiro cobiBaprocti 1 11 Moioka y abo
2o G B 1405,
C, 53214

26,36 %; dakrop cremiamizauii —

166

abo 14,25; B3aeMois



(axTopis — ¥ ’ a60 2,02 %.
Uncnma CTymHeHIB BIIBHOCTI I PO3paxyHKy JeBiaTH B JIBO(AKTOPHOMY

KOMIUIEKCI  PO3PaxOBYIOTHCS B Takii  MOCIiZOBHOCTI va=1l,-1=2-1=L
V=l —1=2-1=1 vy =11y =5 v.=v,+vy+Vvy =3 v, =n—1,-1, =304 = 26.

Busnauaemo nesiary :

140,2 1
ol = G, 14025 140,25; o} = Cy 7381 7581;
v, 1 vy 1
o’y = Can _ 10’7410,74; ol = G _ 22680 _ 75,60;
Vap 1 v, 3
4
ol = Cp 30534 |00
v, 26
PozpaxoByemo F —kpurepiit:
2 2
L= %h 14025 _ o6 =% 7581 _ ¢ 4s:
o, 1174 o, 11,74
2 2
P 1074 _ o). f < o _ 7560 ¢ aa
o, 1174 Yoo, 1L74

Onepxani KpuTepii HOpIBHIOEMO 3 TAONMYHMMH iX 3HAYCHHSIMH IPU JBOX
noporax iMmoBipHOcTi 0,95 1 0,99 (monatku 8,9).

CrangapTHi BiTHOIIEHHs JeBiaT, $Ki BiMOBIAIOTh CTYMEHSIM BIILHOCTI
Bapianii HeBpaxoBanumx Qaxropis (Vz :26) 1 po3paxOBaHUM BHILE CTYNECHIM
BUTBHOCTI Bapiamii JOCIiKyBaHUX (paKTOPiB CTAHOBUTHMYTh:

ImoBipHicTH P Kpurepiii F
Ipu V1 =1 Tpu *» =3
0,95 4,22 2,98
0,99 7,72 4,64

Pe3ynbTati aHamizy KOXKHOTO 3 (haKTOpPiB OKPEMOi 4M CyMapHOi iX il ciif
BBKATH BIPOTITHUMH ITPH TUX MTOpOTax iIMOBIPHOCTI, Ji€

Fos £, Henocrosipuumu pu Foc B,

Ilpuknao.  Po3rmsgHEMO  TOCHIZOBHICTH  PO3PAXyHKY  TPHU(PAKTOPHOTO
JUCTIEPCITHOTO KOMIUIEKCY Ha TPUKIAJl BHBUCHHS 3aJ&KHOCTI CO0iBapTOCTI
BupoOHUITBA 111 smmoBuuuHM (V) Bij piBHS MPOYKTUBHOCTI mpartii (A) , piBHS BUTpaT
kopmiB Ha | 11 mpupocty (B) i cobiBaptocti 111 kopmoBux oamauip (C). 3 MeTor0
KUTBKICHOT OIIHKM Ha3BaHWX BHIIE (PAKTOPIB HA pe3yJbTaTHBHY O3HAKy OymyemMo
TpUPAKTOPHUI AMCIIEPCIMHUNA KOMIUIEKC, OCHOBY SIKOTO CTaHOBUTH KOMOiHallilHE

rpymnyBanHs 66 minnpuemcts (Tadm. 50).
JlocmijpkyBaHy CYKYyIHICTH CITIOYAaTKy PO3MOMIICHO Ha JIBI TPYNH: 3 piBHEM

3arpat poOo4Yoro 4yacy Ha BUpOOHHUITBO | I sSUTIOBUYMHU 10 90 JTHOAMHO —TOIUH. (Al) i
noHajs 90 IOIUHO —TOIUH (AZ). VY KOoXHIil rpymi OyJo BUALIEHO IO ABI MATPYNH 3
CepesHIM PO3MipoM BHTpAT KOpMIB Ha 1 11 mpoxykmii: Menmre 10 (Bl) i 6impme 10 1t
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KOPMOBHX OJMHUIIb. (B>). Horim koxma 3 Hux Y CBOIO 4epry pO3IOJIiICHA II¢ Ha ABI
miArpynH: 3 coOiBapTiCTIO 1 II KOPMOBHX OAWMHHMIL, 3TOJIOBAHHMX TBapHHaM, 10 14

rpH.(Cl) i moHaj 14 rpH. (CZ). VY pe3yabTarti JoCiKyBaHa CyKYIHICTh TANPHUEMCTB
Oyma posmopineHa Ha 8§ MIATPYH, MO KOXHIM 3 SAKHX HABEICHO BapiaHTH
pe3yabTaTiBHOT 03HaKkH (V) — piBeHb cobiBapTOCTI BUpoOHUITBA 0, 111 SLTOBUYIHHHU.
OCKIiJIbKY Y HAIIOMY TPUKJIAI PO3MIISIA€ThCS TPU(PAKTOPHUI HEPIBHOMIPHHMIA
KOMILIEKC, 00poOKy HOro 3miHCHIOEMO B Takid MOCTIIOBHOCTI: CIIOYaTKy OyayemMo
3BHYAllHUM YHHOM KOPCIMIIHHY peNITKy, TOTIM BHKOHYEMO JOIOMIXHI
PO3paxyHKH, pe3yjbTaTH SKHX 3aHOCUMO B IIt0 K TaOmuio. J{o HUX BiTHOCATHCS

o . v . .
KUTBKICTBh (1=66) 1 cyma (Z ) BapiaHT JOCII/HKYBAaHOTO KOMILIEKCY, CyMa 4acTOK
Bi [iNeHHA KBaJApaTiB CyM BapiaHT MO KOXHIM MArpymi Ha 4YHCIO BapiaHT

(Zh:669887,82), CyMa KBaJpaTiB CepefHiXx apu(METHYHHX [0 MiATpyHax
(> M2 = 78826.00)

Ha mincraBi po3paxyHKoOBHX JaHUX Tabmumi 50 BH3HA4YaeMO 3arajbHY (CJ’ ),
(baxropHy (CX) 1 3aJIMIIKOBY (CZ) JHcIepceii:

6599,77°
66

V)
c, =3 QN 672890,20 — =12936,20;
n

6599,77*

V 2
C = th - (2‘47) =669887,32 — =9933,32;
* n

C.=)V? =Y h’ =672890.20 — 669887.32 = 3002.88
BCTaHOBIIIOEMO YaCTKy BCiX JOCHIKYBaHUX (DaKTOPIB y 3arajibHiil Bapiamii

pe3yabpTaTUBHOI O3HAakW. Tak, CTyMiHb BIUIMBY NPOAYKTHBHOCTI Tpali, po3Mipy
9933,32
2 _ B

7=t 20,768,
BUTpAT 1 BapTOCTi KOPMIB Ha PiBEHb COOIBAPTOCTI CTAHOBUTE : 12936,20
. 300288
P T93620
a0 76,8%; a cyMu HeBpaxOBaHUX (PAKTOPIB — > a60 23,2%.

Sk Bin3Ha4ajocs BHIIE, y 0araTopakTOPHUX KOMIDIEKCAaX AHMCIEPCis CHUIBHOT

nii BpaxoBaHHX (hakTOpIiB (CX) IOiUIATae PO3MOAUTy HA OWUCIEPCii KOXKHOTO 3

taxropis oxpemo (CrCsCe

(CAEC’ CAE > CAC > CRC

), @ TakoXK JHcIiepcii pi3HUX BapiaHTIB 1X CIIOJTydYCHb
)y HEepiBHOMIPHUX KOMIDIEKCaX BCI 9acTKOBI aucrepcii paxkTopis
BIZIPI3HATHMYTBCS BiJ BEIMYMH TAaKUX K€ JUCIEPCId B PIBHOMIPHOMY KOMILIEKC,
TOMy MO3Ha4HMO ix gepes C-

JlooMiXHI pO3paxyHKH JUId BHU3HAYEHHS OKpEeMHX JHCIEpciii IMokasaHi y
Tabmuisx 511 52.
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CtymiHp BIAMIHHOCTI IO BCiX (paKTOpaX BH3HAYAEMO 32 BHINE HABEJCHOIO
(bopmyioro:

2
C' =n[ ZMX _MWJ

! ZA 'lB 'lc
_ 786,00
8

>

=98,25;

78826,00
2:2:2
a okpeMo 1o dakropax A, B, C 3a popmymnamu:
MZ
C, = n[Z:A -M? ] - 66[% - 9653,06] = 2805,66;

sa
Ly

2
c, = n[]\;[“ —M;J = 66[1 94125 06 _ 9653,06) = 3595,02;
B

2
C.= r{Mf - M;,,J = 66(195(;5 78 _ 9653,06) = 6586,80

C

C = 66( - 98,252) =13212,54;

Tabauysa 51
JlonomizxkHi po3paxyHKH /1J1sl 00pOOKH TUCTIEPCIiiHOT0 KOMILIEKCY
3a ¢pakTopamu A, B, C
= QE; Po3paxyHKOBi faHi
I'pynu i e = e 2 M
. g i 4
migrpymusa | € E| 8 § S M M, = Zl x o T M = >
daxropavm | T 2|7 9 ' ! "
8] 5
4 4 27 366,92 8414,39 | 2534,63 | 2534,63 | 93,87
4, 4 39 419,08 104,77 ] 10976,75 | 4065,14 | 104,23
Hoxastitic 1o 66 | 786,00 - 19391,14 | 6599,77 | 100,00
(axTopy
A
B, 4 32 363,47 90,87 8257,36 | 301,99 | 91,19
B, 4 34 422,53 105,63 | 11157,70 | 3585,78 | 105,46
INloxa3nuku no
(bakropy 66 786,00 - 19415,06 | 6599,77 | 100,00
B
G 4 33 353,03 88,26 7789,83 | 3031,59 | 91,87
G, 4 38 432,97 108,24 | 11715,90 | 3568,18 | 108,18
HoxasHiicit 110 66 | 786,00 - 19505,73 | 6599,77 | 100,0
¢axropy C
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Tabauys 52

JlonomixHi po3paxyHKkHu 1Jisi 00poOKH croJiydeHb (paKkTopiB

Po3paxyHKoOBi faHi

[igrpynu 3a Yucno
(akTopamMu cepenHix (1) >M, M, = z;vl‘ M;
A, B, 2 165,78 82,89 6870,75
4, B, 2 201,14 100,57 10114,32
4, B, 2 197,69 98,84 9769,35
4, B, 2 221,39 110,69 12252,28
786,00 - ZMiB =39006,70
4, C, 2 161,13 80,56 6489,91
4, C, 2 205,79 102,89 10586,35
4, C, 2 191,90 95,95 9206,40
4, C, 2 227,18 113,59 12902,69
786,00 - zMic =39185,35
B C 2 159,79 79,89 6382,41
B C, 2 203,68 101,84 10371,39
B, C, 2 193,24 96,62 9335,42
B, C, 2 229,29 114,64 13142,33
789,00 - ZMéc =39231,55

3a panumu Tabuune S1 1 52 BH3HAUAEMO CTYIIHB BUIBHOCTI CEpEIHIX

apudMeTHIHUX U1 00’ eqHaHuX (pakTopiB : A1 B —
o 2 My _ 39006,70

AB

e

h. =
A

h, =
B IB

Orxe,

DML 1939114

A
D M;  19415,06

A 2.2

=9751,07;

=9695,57

=9707,53.

Cs = 66(975 1,67 -9695,57-9707,53 + 9653,06) =107,58.
AHAJOTIYHO PO3pPaxXOBYEMO YACTKOBI JWCIepCii Ui IHIINX CIIOMYYeHb

(axTopiB:

C:\B = n(hAB —hy—hy + Minz)

A C_ Chc—66(9796,34-9695,57 ~9752,86 +9653,06) = 64,02;
BiC _ Chc =66(9807.89 ~9707,53 - 9752,86 + 9653,06) = 36,96;

A

B

Chpe =13212,54 -2805,66 —3595,02 — 6586,80 — 107,58 — 64,02 — 39,96 = 16,50.

3HaX0IMMO MOTPaBOYHUI KoeDillieHT K =

C
C, 993332
C. 1321254

—-0,7518.
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e A ' ' '
HIISI BUIIPABJICHHA  YaCTKOBHUX III/ICHCple/i C" ’ CA ’ CB ’ CC’ CAB ’ CAC’ CBC ’ CABC

MHOXXHMO Ha iX monpaBky 0,7512 i pe3ynbTaTé 3aHOCHMO B JIPYTHI PSIOK TaOJIHILI
54. CtyniHp BIUIMBY JOCHTIDKyBaHUX (PakTOpiB y (POPMyBaHHI 3arajbHOI MiHJIUBOCTI
co0iBapTOCTI BU3HAYAETHCS BINHOMIEHHAM YaCTKOBUX JHcCIepciii mo (akTopax

(CA;C‘*;CC ) i iX crojy4yeHb (CAB;CAC;CBC;CABC) JI0 3arajibHOi Jucrepcii Gy

HamoMy NpHKIaAi ams ¢axropa A (3aTpaTé KMBOi mpari Ha 1 mpupocTy)
7 :g: 2109,29 ~0163
C,  12936,20 . . ..

) TOOTO B yMOBax JOCIHIKYBaHUX ITJNPUEMCTB Bapiaris
MIPOAYKTUBHOCTI mpami craHoBuTh 16,3 % Bapiamii cobiBapTocTi BHPOOHHUITBA
MIPOAYKII.

dakrop B ( po3mip BUTpaT KOPMIB Ha BUPOOHUITBO 111 SUTOBUYWHH) CTAHOBUTH
20,9 % xonuBaHHS MOKa3HHKa piBHs coOiBapTocTi, a dakrop C (BapTicTh 11 KOpM.
ox.) — 38,3 %. Yactka BIHBY y 3MiHI piBHS coOiBapTOoCTi B3aemonii (hakTopiB
XapakTepu3yeThest TakuMu ganumu: A i B — 0,6 %; A1 C—-0,4 %; Bi C - 0,2 %; A,
BiC-0,1%.

3HaXOAMMO YHUCIO CTYIEHIB BINBHOCTI Bapiamii, ski B TpudaKTOPHOMY
JMCIEPCITHOMY KOMIUICKCI OOYHCIIOITh y TAaKOMYy HOPSAKY va=li-1=1
v =l,—1=1; Ve=lo—1=1; Vg =V, Vg =1, Vie =VaVe=1 Vae =V Ve =1
Vagc =V4 Vg Ve =1; V.= VA+VB +VC +VAB+VAC +VBC+VABC =7.

CyMa JacTKOBHX CTYTIEHIB BUTBHOCTI TIOBHHHA JABATH iX YHCIO JUIA 3arajbHOl

mucnepcii v, =V, +v, =T7+58=65.

Jesiati, po3paxoBaHi 3a JaHUMH HAIIOTO MPHKIANy, HaBeleHi y Tabmuii 53
10 PSIIKY 5.

Biporignicte nii ¢daktopiB i iX crHoiydeHb BH3HAYaEMO, SK 1 paHime
BiHOIIEHHSIM (DakTOpHHX JAeBiaT 1 iX CIONY4YeHb IO 3ajdumIKoBOi aeBiaTw. [liist
HAIIOTO TPHKIANy HaBEACHI MO PAAKY S5 TaOMUIll BETUYUHH JeBiaT IIMMO Ha
3aNMIIKoBy aucnepcito 51,77. OOuucieni 3HaueHHs koedimieHTiB F 3anucyemo 1o
panxy 6.

3icraBistoun 00YMCIICHHI Ta TaONW4HI 3HaueHHs F KpuTepiiB 6auyumo, MIo

2
3aranbHO(akTOpHa aucnepcis °r i gucnepcii, BUKIMKAHI KOKHUM 3 TOCIIIKYBAHUX
(daxTopiB, TOCTOBIpHI MpHU Bcix moporax imosipHocti (P=0,95 ; P=0,99 ; P=0,999),

. F . .
ockimpku ' » > Fr Jucriepcii, 3yMOBIIeHI CHOTYYEeHHSIMH (TIPH BCIX MOMKIUBHX
BapiaHTax) (HhaKkTOpPiB, BUSBHIKCH HEBIPOT1THIMHU.
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7.1.3. AHaui3 abCOMIOTHUX 3MiH JTOCTIIXKYBaHOI 03HAKH

3 aHATITHYHOT TOYKH 30pY SIBJISIE TICBHUHM 1HTEpEC 3iCTaBICHHS TPy
y IUCHEPCIHHOMY KOMILJICKCI NMPU BHBUCHHI BIUIMBY Ha PE3yJIbTAaTUBHY
03HaKy (AKTOPHUX O3HAK y pI3HOMY iX CHOJy4deHHI (moenHaHHi). Y
Tpu(akTOPHOMY KOMIUIEKCI MaIOTh MicIle MOJIBilHI Ta MOTPiiHI B3aeMOil
(dakropiB. Hanpuknam, Juisi po3MISIyBaHOIO MPHUKIANY PO3PaXyHKY
Tpu(aKTOPHOTO KOMIUIEKCY Cepe/iHid piBeHb COOIBapTOCTI BUPOOHMITBA
lu smoBuumHHU, chopMoBaHOrO MiA BIiMBOM ¢akTopiB A i B mpum ix
piBusx A i B cranosutnMe Main = 88,04 rpH. ( 278,00 + 866,53) : (9 + 4).

AHanorivHo 00YHMCITIOIOTh Ha3BaHy PE3yJbTATHBHY O3HAKY JUIS BCIX
MOXIIMBHX CIIOJY4Y€Hb BHBYAIOYMX (aKTOPHHMX O3HAaK. Hwrkue HaBeleHi
cepeaHi piBHI 3aleKHOI 3MIHHOI, OJEp)KaHI ITiJ] BIUIMBOM HE3aJeKHUX
3MIHHHX Yy PI3HUX BapiaHTaX ix crojy4eHb. ToOTO MaeMO cepejiHiii piBeHb
c00iBapTOCTI OJMHUIII MPOIYKIil, 3yMOBIIEHUH BILUTMBOM Pi3HHX BapiaHTIB
B3aeMOZI1 (aKTOPiB MPOAYKTUBHOCTI IIparli, piBHS 3aTpaT Ta iX BapTOCTI.

Man =88,04; Mrr.=99,29; Ma=9839; Mnrs.=109,78; Msc=84,25;

M, .

Mie=101,57; V40=96,22;Mrc.=113,59; Mra=84,33; Mua=101,84;
Mo =97.41; Mec.=115,67, Manc=69,50; Manc:=9628; Manc=9] 63;
M. =109,51; Mi6=90,29; Mine. =107,40; Masc=101,61;
M

. =119,78.
[Ipu anami3i 3arayibHOT Jii JOCHIKYBaHMX (aKTOPIB CIOYATKY
BHBYAIOTH BIUIMB HAa PE3yJIbTATHBHY O3HAKY KOKHOTO (haKkTOpa OKpemo, a
noTiM ix crnonydeHHs. CyJs4M TO JaHUX PO3TJIIYBAHOTO MPHKIIATY,

Clz =38,3%)

BUSIBUBCSl JIOCUTHh CWIILHUH BIUIMB (axkTopa . Jx Bupasuscs

BIUIHB 1bOr0 (DaKTOpa, MOKA3y€ OCHOBHHi PAJ 4aCTKOBHX cepemHix M,

nokazanui rpagidHo Ha pucyHky 19. I3 rpadika i uncnoBoro psy godpe
BUIHO, 0 (akrop C mpu Beix rpananisx ¢paktopiB A i B aisB ogHakoBo :
npu & 10 14 rpH. piBeHb cO6iBapTOCTI IPHPOCTY OyB MOPIBHAHO HU3BKHIA,
npu - nonan 14 rpu. BiH nigsumuscs. Haitnwmwkunii (69,50 rpH.) piBeHb
co6iBapTOCTi BHPOOHMIITBA SANOBUYMHM MHPOSBIAEThC B rpymi ABC
OCKITBKHM CIIONy49eHHsI (DaKTOPIB 3YMOBIIOIOYHMX TaKHH PiBEHb, MICTHUTh
HaWKpalli TOKa3HUKH! MPOIYKTHBHOCTI Tparli, BUTPAT 1 BApTOCTI KOPMIB y
nociiKyBaHiit cykymuocti. 3icrasnenns rpyn ABCG i 4B.Cpokasye
PI3HUIIO CepeiHiX PIBHIB COOIBAPTOCTI B MIANPHEMCTBAX 3 OJHAKOBO
BHCOKOIO TMPOAYKTUBHICTIO Tpalli, HHU3bKOIO COOIBapTICTIO BUTPAYECHUX
KOpMIB, aJji¢ 3 pi3HUM piBHEM iX BUTpaT Ha BUPOOHHUUTBO 111 SIIOBUYMHHU.
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s pi3HHULIA B pO3TIIAyBaHOMY TPUKJIIAII CTAHOBUTH Mise. "Maise. =109,51
—96,28 = 13,23 rpu.3miHa B aOCONIOTHUX PIBHIX Pe3yIbTaTUBHOI O3HAKH,
BHUKJIMKaHA TIBUIEHHSAM TMPOAYKTHBHOCTI mpami (A) 1 3HIDKEHHSIM

Baprocti kopMmiB (C) mpu OAHAKOBO HU3BKOMY piBHI iX 3arpar (B,)’

nokasye pisauigo e ~Misa = 107,40 - 69,50 = 37,90 rpH.
Sk 6ayrMo, 3HaYHMI BIUIMB HAa PE3yJIbTATUBHY O3HAKYy BHUSBUB IEH
¢daktop i B crnomydeHHsx 3 ¢akrtopamu A 1 B. Yactka BmimBYy nux
CIOJIyYeHb CTAaHOBWIIA BinoBinHO 22,2 1 17,6 %.
Amnanizyroun airo ¢aktopiB A i B, He Baxko mepeKkoHaTHCS, IO
AIBI,

HWDKYMH PIBEHb Pe3yJIbTaTUBHOI O3HAKH (COOIBApTOCTI ) y miArpyii a

HaWBUIIMHA — TiACpyIi A:By | ockinbku i MIArPYNH MICTATh BiJIOBIIHO
Kpaii 1 Tipiri MOKa3HWKW (aKTOPHUX O3HAK — MPOIYKTHBHOCTI mpari i
BUTpaT KopMiB Ha lu mpoaykuii. Pi3Hums B piBHSIX COOIBapTOCTI TYT
cranoButh 21,74 rpH. (109,78 — 88,04).
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Puc. 19. I'pagiune 300pakenHst BBy pakropis A,B,C
Ta iX CNoJIy4eHb Ha Pe3yJbTATUBHY 03HAKY
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[loxsiitai cmomydenHs ¢akTtopiB A 1 B Toka3ymoTh 3MiHH
pe3yNbTaTUBHOI O3HAKW MpHU pi3HUX piBHAX QakTopiB A 1 B. Taxk
3ICTaBJICHHST TPy MIANPHUEMCTB, SKI MalOTh OJHAKOBHHA pIiBEHb [0
(dakropy A (IpOAYKTHUBHICTH Ipalli), T03BOJISE BUSHAYUTH, SIK BIIUBAE HA
a0COIOTHY BEMMUNHY pe3yIbTaTUBHOI 03HaKH (akTop B (BUTpaTH kopmiB
Ha lu mpupocty). PisHuns piBHIB CcOOIBapTOCTI Yy [aHOMY BHIAJIKY
cranoButh : s ~Man =99 29 _ 88 04= 11,25 rpH.

Brnus cnonydens daktopiB A i B mokazano rpagiuno Ha puc.20,
SIKMHM CBITUMTH, IO AOCTaTHHO (hakTopy B 3MiHUTHCA, SIK NpW Tpajpamii
nepioro axkropa (4 i 4) pe3yNbTaTHBHA O3HAKA Pi3KO 30iTbIIyeTHCS
(puc. 20). AmnanoriuHo mposBiseTbcs 1 mis Qaxtopa A. Ilpm o060x
rpaganisx apyroro (8ii ) smimu ¢axtopa A HpU3BOAATH 10 pPi3KOro
301IBIICHHST 3HAYCHHSI pe3ylabTaTUBHOI o3Haku (puc. 20). AHanmoriduHo
MOKHa TMOpIBHIOBATH MDK CO0OI0 PiBHI PE3yJbTaTHBHOI O3HAKH,
3yMOBJICHI ~ BIUIMBOM BCiX MOXIHMBUX CIOJNyYeHb (akToOpiB B
aHaJII30BaHOMY JIMCIIEPCITHOMY KOMILIEKCI.
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Puc.20. I'padiune 300paxenns BniuBy gaktopiB A i B
npu ycepeaHeHomy piBni ¢pakropa C
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TakuM dYHHOM, 3a JIOTIOMOTOIO JHCIIEPCIHHOTO METOAY aHali3y
MO)XHa BHU3HAYUTH HE TUTBKH YACTKy [ii JOCH/DKyBaHHWX (aKTOpIiB Ha
pe3yJIbTaTUBHY O3HAKY, ajie i aOCOIIOTHY 3MiHY OCTaHHBOTO IIiJ] BILTMBOM
TOT'0 UM 1HIIOr0 (hakTopa i IX B3aEMOIIH.

AHami3yroud BIUIMB (DAKTOPIB HA PEe3yJIbTATUBHY O3HAKY SIK OKPEMO,
TaK 1 pi3HUX iX MO€JHAaHb, MOTPIOHO MAaTH Ha YBasi, IO HE BUKIIOUYCHI
BHUIIQJIKH, KOJ Jlisl OKpeMHX (aKTOpiB Iyxe Majio BIUMBace (abo 30BCIiM He
BIUIMBA€) Ha PE3yJIbTaTHBHY O3HAKY, TOAL SIK BIUIMB iX B3a€MOJIi JOCHUTb
3HAYHUM.

e mosicHIOETbCA 1€ Tak. BIUMB pi3HUX TO€nHAHb (AKTOPIB, IO
BHUBYAIOTHCS, TMOMITHUM YMHOM MPOSIBISETHCS TUIBKM Yy THX BHIIAAKAXx,
KONK € pi3HULA B Ail ogHOTO (hakTopa MpH Pi3HHUX Tpajalisx iHIIOTO.
Oco0nuBHI BIUIMB MOEAHAHD Y AUCHEPCIHHOMY KOMILIEKCI MPOSBISETHCS
TOJIi, KOJIM TIPW OJHIN Tpajarii mepmoro (GpakTopa ApyTruil gie aykKe Majio
ab0 HaBiTP HETAaTHBHO, a MpPH IHIIK Tpajgamii — CHIBHO 1 CHpusie
MO3UTHBHOMY HAmpsiMy y 3MiHI pe3yJibTaTWBHOI O3Haku. Hampukian,
BHBYAIOYM TPHUOYTKOBICTH Oynb — #AKOi ramxy3i BHUPOOHHIITBA, MOKHA
BUSIBUTH, IO MPH OJHUX, 31aBAIOCH OH, JOCTATHIX PIBHAX 3a0€3MEUCHOCTI
i TexHiKOI0, poOOYOI0 CHJIOI0 1 T.A. — Tamy3b 30WTKOBA, a MPHU IHIIUX
piBHSX (SIKi HA TIEPIIMH TOTIIS 3/1al0THCSI HEOCTATHIMU) CIIOCTEPIraeThCsl
MiABHUINEHHS MPHOYTKOBOCTI. Y 3B’S3Ky 3 IIMM BHHUKAE HEOOXIIHICTH
BUKPHBATH 1 BUMIPIOBATH CTYIiHb BIUIMBY HE TUILKA OKpEeMHUX (aKTOpiB,
aJie TaKOX 1 IX B3a€MOJIIi, SIK YaCTHHU 3arajibHOr0 CyMapHOTO BILJIMBY.

OCKIJIbKY 3aBXK/IU € JIesAK] BIIMIHHOCTI B JIisIX OJIHOTO (haKkTopa Ipu
pi3HUX piBHAX (rpajauisix) iHIIOr0, CyMapHH BIUIMB BCiX BpPaxOBaHHX
(akTOpiB y KOXHIM MiArpyIi AUCHEPCIHHOTO KOMIUIEKCY CKIIAJA€ThCs 3
Jiil KOKHOTO (hakTopa OKpeMo 1 ciennpivHOro BIUIUBY X IMOETHAHb.

HeoOxigHo mam’staTu, 10 MpW aHATi3l BiAHOCHUX XapaKTEPUCTHK
JUcTiepciiHOl  Mojeni BWHHKAE HEOOXIJHICTh OIIHKH BipOTiTHOCTI
OJIEpKAHUX PI3HULD MK YaCTKOBUMH CEpEAHIMU. Y JaHOMY BHIAIKY

PO3paxoBYETHCS KOS(DIli€HT BIPOT1THOCTI:
_Pe n-ny
»

=
o, n+n, npu vi=1v, =V,

ne Fe — pisnnist Mix MOPiBHIOBAHHME CepeIHIMH KOMILICKCY:

Oz-  3aNWIIKOBA JIUCTEPCis; 7 — YHUCIO CIOCTEpeXKEeHb Y

MOPIBHIOBAHUX TPYIMax KOMIUIEKCY ; 2 =Yz — YHCIO CTYIEHIB BITLHOCTI
JUTSL 3aJTUIIKOBOI JUCIIEPCii.
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Sk mpuKIa; BU3HAYUMO BIPOTiTHICTH PI3HHIN Yy COOIBapTOCTI MiXk
rpymavu A:B:C i ABC . Boma cramosurime : Mame - Mase=
= 119,78 - 90,29 = 29,49. IlixcraBisoun y HaBeJIeHY BHIEC (GOpMYITy
BIAMOBITHI JIaHi, OJICPKIMO:

2
- 2049 109 _ g o
?51L77 1049
3naxonuMo Tabnuune 3HaueHHs 1 mpu Vi =L =58 (momatku 8, 9).

Bowno nopisatoe 4,0 1 7,1 npu piBHsIX iMoBipHOCTI Biamosijaao 0,951 0,99 .
Ockinbkir ©» > 7 BupaxoBaHa i3HHMI BH3HAETHCS BIPOTIZHOK. 3BizcH
3HMKECHHSI COOIBAPTOCTI BHUPOOHWITBA SUIOBUYMHHU 3aJIeKHO Bifl PIBHS
Butpat kopmiB (B) 1 ix Baprocti (C) mpu mocTiiiHOMY piBHI
MPOAYKTUBHOCTI Tpami (A) moTpiOHO BM3HATH ICTOTHMUM. 3a TakUM XKe
MPUHIUIIOM BCTAHOBIIOETHCS BIPOTIAHICTH Pi3HHLI Yy Oyap — SIKUX
BapiaHTax aHaJi30BaHUX (PaKTOPIB.

7.1.4. Mo:kIUBOCTI i 00MekeHHS 3aCTOCYBaHHS JUCIEPCiiHOro
MeTO/y B CTATHCTHKO-eKOHOMIYHOMY aHaTi3i

Buxmanene Buiie He BUYEpIye MOXIMBOCTEH HUCHIEPCIHHOTO
aHamizy. 3HaHHS HOro OCOONHMBOCTEH /TO3BONISIE OE3MOCEePEHBO OILIHUTH
BIPOTIHICTh THUX YHM IHIIUX PO3PaxXyHKIB TPH BHUKOPHCTAHHI METOIB
CTaTUCTUYHHMX TPYIyBaHb, Kopeusii, perpecii. Oco0iMBO HIMPOKi
MOJKJIUBOCTI TIPH OIIHI[I MHOKHHHUX KOPEJSIMIMHUX 3aJISKHOCTEH (MOBa
Opo HHUX TMiJie Y HACTYNHIH 4YacTHHI BUIaHHS). Maroun TOpPiBHIHO
HEBEJIIMKE YHCJIO OJWHUI CIIOCTEPEKCHHS, MOXHA BBOAWTH Y
JTUCTIEPCIHHUM aHami3 paa 03HaK — (aKTopiB, OOUYHMCIIOIOYM BUIAJKOBY
MOMMUJIKY Ha JOCTaTHBO BEJIMKOMY YHMCIIi CTYTIEHIB BIIBHOCTI.

3icTaBIIAIOUN KOPETAIiiHI MOJIeli 3 BOMA Ta OuIbIIe 3MIHHUMH Ha
HEBEJIMKIH CYKYNMHOCTiI 00’€KTiB, 3a JOIOMOTOI0 JUCIEPCIHHOIO aHami3y
MOKHA BHPIIIUTH JBa JyXKE€ BaXIMBUX IMUTAHHSA: MO-TIEpIIC, B SKOMY
B3a€MO3B’A3KY 3HAXOAATHCS BKIIOYECHI B MoJesb (akTopH, i, Mo — apyre,
gy OydyTh ICTOTHUMHM BHCHOBKM, 3pOOJIeHI Ha HEBEJUKid BUOipi
3MiHHMX. HeBpaxyBaHHA IHOTO TIOJOXXEHHS BiHIME Oarato dacy y
MOITyKaX iCTOTHUX (PaKTOpiB — apryMEHTIB, a 1HOMAI HaBiTh 3HEIIHIOE
€KOHOMIUHI 1OCTIIIKEHHSI.

BigMiuarouu MO3UTHBHI CTOPOHM IUCIEPCIHHOTO aHaji3y, HOTPiOHO
MIKPECIIUTH, 110 BIH Ma€ Psiji IepeBar, siki BUTIHO BiJIPi3HAIOTh HOTO Bij
IHIIMX CTaTUCTHKO — MaTeMaTHYHUX MeToXiB. Ha3Bemo rojoBHi 3 HHX.
BukopuctoByroun jgaHudi  MeToj |y  Oararod)akTOpHOMY — aHai3i
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eKOHOMIUHHX SIBHII, MOXXKHa OTPHMAaTH KapTHHY, SKa IIOKa3ye BIUIUB
KOXXHOTO (pakTopa y pI3HUX yMOBax, CTBOPIOBAHWX 3MIHAMH PIi3HHUX
(dakropie. [Ipu 11bOMY 3acTOCyBaHHS HAMPI3HOMAHITHIIINX KOMOIHAI[IH
(hakTopiB, 10 BUBYAOTHCS, JA€ OLIbII HAIIHHY OCHOBY IS MPAKTHYHUX
PEKOMEHAIIIH, SIKI 3aIMIIAI0THCS IPUAATHUMH 1 IPU 3MIHIOBAHUX YMOBaX.

AHaIizyroud eKOHOMIYHI SIBHIIA, Jie (PaKTOPH 1HKOIM 3HAXOMSATHCS Y
CKJIQJIHOMY IIEPeIUICTIHHI, JUCIEPCIMHUNA METOJ| JI03BOJISIE 00 €KTUBHO
MOSICHUTH CKJIaJHy KapTUHY, [0 BUHUKAE TIPU TaKil B3a€MOii.

Pazom 3 TuMm, mNOTpiOHO mam’sATaTd Mpo JesKi OOMEKEHHS
aucrepciiHoro anamizy. Tak, CyTTeEBUM HEIOJIKOM IIBOT'O METOY € T€, 1110
Ha pe3yJbTaTH JOCTIIKCHb BIUIMBAE€ DPIBEHb IMOKA3HUKIB MIArpym (110
JOCTKYyBaHUX (haKTOpax), 10 CTAHOBUTH TUCTIEPCIHHUN KOMILIEKC.

OTxe, nucmepciiiHi Mojeni, NOOyZOBaHI NpH OJHHUX PIBHAX
(hakTOpHUX Tpajamiid, MOXYTh MaTH BIpOTiMHUI BIUIMB, a TMPH 1HIIAX
PIBHAX TakuWi BIUTMB BifcyTHIH. OmHOYACHO TMOTPIOHO HATOJIOCHTH, IO
pe3ynbTaT OIIHKHU MO (haKTOpax 3alie)KHWTh Bif TOTO, SIK 3TPYIOBaHi IaHi
JOCIII/UKEHHS B CTATUCTUYHOMY KOMILJIEKCI.

HeoOxigHo BKkazatn 1 Ha OOMEXEHHS Yy BH3HAYEHHI OIIHKH
BiporigHOCTi BIUIMBY  (akTopiB. SIKII0O BeTWYWHA BUPAXYBAHOTO
xoediuienra » mepeGinbirye iHoro TabuamuHe 3HaueHHs [T TO BIUIMB
JOCTI/DKYBAaHOTO  (pakTOpa BBaXKAETHCSA  BIPOTITHUM, a SIKIIO HE
nepediTbllye MEXY CBOIX BHIAJIKOBHX KOJWBaHb, TO (aKTOp HE €
CYTTEBHM 1 HEe BIUTMBac Ha pe3ynbraT. OTxe, HE CiA TOCHiaTH 3
BHUCHOBKOM, OCKUIBKM TNPHYUHOIO HOTO HEBU3HAYEHOCTI € HEIOCTATHS
KUIBKICTh OJIMHHMIIb Y BUOIPIIi JIJIsl HOTO MEPEKOHJIMBOTO MiATBEPPKECHHS, a
HeE pi3KHUi BIUIUB (aKTOPIB.

[HKOM BENMYMHA # MOXE ONMHHTHCH MEHIIE CBOTO TabIMYHOIO
3HaYeHHS HE TUTBKH Yepe3 HEeJOCTaTHhO pI3KMH BIUMB (DaKkTopa, IO
BHBYAETHCS, a00 HEIOCTATHIO YHCENBHICTh BUOiIpkw. [IpumamHoro moke
OyTH i Te, MO TMOMMIIKA KOXXHOTO 3 TIOKa3HHUKIB, B3ATUX OKPEMO, TyXKe
BENMKa B Pe3yJbTaTi 3aBUIIEHOT HEOIHOPITHOCTI MOCTIKyBaHUX JTaHUX.

Bennunny F, (3aHMKEHY) 3yMOBIIOIOTH 1 BIACTHBOCTI camuX (haKTOpiB,
Taki K (QyHKIIOHANBHI 1 ONM3BKI JIO HUX 3B’SI3KH MK (hakTopamu,
BUKOPHCTAHHS B aHali3l OJHOPIYHMX JIaHMX Ta IH. Y pe3yJsbraTi
MMOKA3HUKKM 3HAYHO BiJpi3HsAOThCA Bix 0 abo Big 1, mo 30uIbIIye iX
MOXIMBI BHIAAKOBI KoJHBaHHSA. lle BIZOMBAEThCS Ha BEIWYUHI 1X
NOMHJIKH, @ Bil OCTaHHBOI 3aJCKHTh 3HAUCHHS PO3PAXOBAHOTO

koeimienra 7.
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[TocmimHuii BUCHOBOK CTOCOBHO HECYTTEBOCTI BIUTMBY (pakTopa
MOXX€ TUIBKH TalbMyBaTH TOMANBII TOMIYKH. MOXINBO 1AM 1
MOSICHFOETBCS IEPEKOHAHHS OKPEMHUX JIOCIIIIHUKIB BIIHOCHO CTATHCTUYHOT
OILIIHKK BIPOTiHOCTI JOCIi/pKeHHs B3arami. HejokasaHiCTh 1CTOTHOCTI
BIUIMBY (hakTopa TOBHHHA HE CTPUMYBATH, a HAaBIAKW, CTHMYIIOBATH
MOJTAJIBIII MTONTYKH, MOKPAIIEHHS eKCIIEPUMEHTA SK Y BIJJHOIICHH] TEXHIKH
00poOKH, Tak i madopy caMoro Matepiairy. Y TakOMY BUTAJIKy OJIeprKaHi
MO3UTUBHI pe3yIbTaTh CTAIOTH I OB HECTIPOCTOBHUMH.

o6 y naucmepciiiHOMy aHami3i MaTth OO €KTHBHI pPe3yJIbTaTH,
HEOOXiJJHO JOTPUMYBATHCh NEBHHMX MpaBHJ NOOYAOBH (OpraHizaiii)
JUCTIEPCIHHUX ~KOMIUIEKCIB. SIKIIO TOMIMMTH TPYNd Ha MHIATPYIH
(rpanmamii) TakMM YHHOM, IO B KOXHIA 3 HHX piBHI ITOKa3HUKIB
BUSIBJISITCSL ONM3BKUMH 110 BEJIMYMHI, & MK IpyHaMy pi3KO Pi3HATHCA, TO
JTUCTIEpCIHHUI aHami3 MO)Ke TPU3BECTH JIO HETaTWBHOI BIAMOBIAI Ha
MMUTaHHS TIPO iICTOTHICTH JOCHiPKyBaHuX ¢akropis. Lle € Hacmigkom TOTO,
0 y 3arajibHill KUTBKOCTI TMOKa3HWKIB y cepemHid rpymu Oyme Oarato
TaKuX 13 HHX, SKIi Majo BiIPI3HSIOTHCS OIWH Bil OIHOTO, IO MOXKE
MTOTACUTH BIIMIHHOCTI MDXK iHIIMMH. Pi3Ki K BIAMIHHOCTI MK cepenHIiMU
rpyn HIOW 3HMKHYTH y BEJMKIH KUTBKOCTI MOMIOHMX OAWH 1O OJHOTO
CePEeHIX.

ApPryMeHTYIOUM CKa3aHe, TMOTpPIOHO MiJIKPECIUTH, IO JlaHa
o0CTaBHHA, OOMEXYIOYM MOXJIMBOCTI 3aCTOCYBaHHS JIUCIIEPCIHHOTO
aHa3y y TexHili, Oioyiorii, TOIO He Tak Bxke W HeOe3leuHa B Traiysi
eKOHOMIKH. TyT OIliHKa B 3arajJbHOMY i B IIJIOMY BCiX BiIMIHHOCTEH Y
XapaKTepUCTUKAX OJWHUIL CIOCTEpE)KEHHS Maike He Mae ceHcy. B
€KOHOMIYHOMY aHaJTi31 JyXe Ba)XJIMBa OIIHKA BIAMIHHOCTEH MiXK KOKHOIO
IpyIOI0.

I3 (hakTy HasBHOCTI y IucHiepCiiHOMY METOJIi aHaJi3y HENOJIKIB He
BUIUIMBAE, IO MOTPIOHO SIKOCh OOMEKHUTH 3aCTOCYBAHHSI [IbOTO METO/IY B
eKoHOMiIll. MoBa iine He mpo OOMEXKEHHS, a Npo NpaBHIbHE
BHKOPHUCTAHHSA MOTO B arpapHO — €KOHOMIYHHX JOCII/DKEHHSIX, OCKITbKA
JAHUWA METOJ TIJIbKH Yy BKa3aHOMY BHIAJKy € BHCOKOC(HEKTHUBHUM. Y
LIJIOMY BIH IOBHHEH 3alHITH OJHE 13 IEPIIMX MICLb CEPel IHIIMX
CTAaTHCTUKO — MAaTEMaTHYHMX METOMIB 0araro(pakTOpHOro KiJIbKICHOI'O
BHUBUYCHHS €KOHOMIYHMX MPOIICCIB 1 SIBUIL y Oyab — sKikd cepi JIF0AChKOT
JUSUTBHOCTI.
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§ 7.2. Kopeasiilino-perpeciiinuii anamis

7.2.1. 3arajabHOTEOPeTHYHI OCHOBHU KopesiiliHo-perpeciiiHoro
MeTOAY aHaJi3y

Bynp — ske sBUIE NPUPOIU 1 CYCIIIBCTBA HE MOXKE OYTH
YCBIIOMJICHHM 1 3pO3yMiTUM 0€3 OOTpYHTYBaHHS HOTO 3B’S3KIiB 3 1HIIUMHU
apumiamMu. 11100 mi3HaTH CYTHICTH SBHII, HEOOXiTHO PO3KPUTH iX
B3a€MOBITHOCHHM, KIUIBKICHO BHM3HAYUTH BIUIMB THX a00 iHIIKX
00’€KTUBHUX 1 Cy0’ €KTHBHUX (DaKkTOpiB.

BroimB mux ¢akTopiB Ha piBeHb EKOHOMIYHHMX [OKa3HHMKIB B
CLIIbCBKOMY TOCTIOZIAPCTBI 10 HEJABHBHOTO Yacy BH3HAYABCS B OCHOBHOMY
32 JONIOMOIOI0 METOJAY CTaTHCTHYHUX TpymyBaHb (ueil Mmeton Oyne
pPO3TISTHYTO B TeMax 3araibHOi Teopii cratuctuku). CIiBBiIHOIICHHS
O3HAK, BUSIBIICHUX B Pe3yJIbTaTi CTATUCTHYHUX I'PYIyBaHb, BIIPiI3HAIOTHCS
BiJl CIiBBiIHOIIEHB, SKi MalOTh Miclie TP (PYHKIIOHATBHHUX 3B’s3KaX,
KO KOJKHOMY 3HA4YEHHIO apryMeHTa BiAINOBiJa€ BH3HAUYEHE 3HAUCHHS
¢GyHKIil. MeTon CTaTUCTUYHUX TPYIYBaHb JI03BOJISE BCTAHOBUTH TLTBKU
HasBHICTh 3B’A3Ky MDK SIBHIIaMH, HE BHU3HAYAIOUM TPH IOMY HOTO
MOPIBHSUIBHI KiBKICHI TapameTpu. Uepes 1ie mopsia 3 METOJIOM TPyIyBaHb,
K1 BIJIIrParOTh BUHATKOBO BXKJIMBY POJb Y €KOHOMIYHUX JOCIIPKEHHSIX,
JUTSL PIlIEHHS MOAI0HUX MUTaHb HEOOX1IHO 3aCTOCOBYBATH 1 1HIIII METOMH,
30KpeMa, MeToJl Kopeisiiii. TepMiH «KOpemnsIisi» BIepIlIe 3acTOCyBaB
K. KroB'e B mpani «Jlekuuu mo cpaBHuTensHON anatomum» ( 1800-1805
pp.). IlouatkoBi maremarnyni moOyn0BM METOAY KoOpelsmii Oynu naHi
O.bpaBe y 1846 p. ( «kopensmis» — Bl JaTHMHCHKOTO «correlationy
BiJIHOIIICHHS, III0 O3HAYA€E CIiBBIHOIICHHS, BiIIOBIIHICTh MPEAMETIB 200
TTOHSTH).

Kopeasiniero Ha3uBaeThCs HEMOBHUN 3B 30K MIX JTOCIIKYBAaHUMHU
sumaMu. Lle Taka 3anexHicTe, Koun Oylb - SIKOMY 3HAYEHHIO OJHI€l
3MIHHOI BEJIMYMHU MOYXKE BIiATOBITATH JIEKiJIbKa PI3HOMAHITHUX 3HAYEHBb
iHMI01 3MiHHOI. BoHa BimoOpakae 3aKOH MHOKHMHH MTPUYUH 1 HACTIAKIB 1 €
BUIBHOIO HETIOBHOIO 3AJIEKHICTIO.

VY IOCHIPKEHHSX BaXKIIMBO BHMBYATH HE CTLIBKHA MIpy KOPEJISLil,
ckibkU opMy 1i 1 XapakTep 3MIHU OJIHIET O3HAKHU B 3aJIC)KHOCTI Bl 3MiHU
npyroi. L1 3a7a4i po3B’3yI0ThCs METOIaMU perpeciiHoro anamizy. [lepui
CTIpOOH 3aCTOCYBaHHS I[LOTO METOJly B €KOHOMII Oyiu 3po0JieH] y KiHIli
XIX i nHa mouatky XX cromitrs ) B Pocii — poboru E.E.Cmyupkoro,
A.A Uynposa, Ha 3axoji — pobotu B.Ilapeto, ['ykepa Ta in.).
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Kopensmifinuii anamiz € CBOTO pOAY JOTIYHUM TIPOJOBKEHHIM
(pO3BUTKOM ) METOMTy CTATUCTHYHUX TPYITyBaHb, HOTO MOTTHOMEHHIM. BiH
JIOTIOMOTA€ BUPILIUTH IUIMH Psii HOBUX 3aBJaHb Y €KOHOMIYHOMY aHaJIi3l.
Po3paxyHkyn Ha OCHOBI KOPEJALIAHHUX MOJEICH IMiABUIIYIOTh CTYIIHb
TOYHOCTI aHaJli3y, YacTO BHSBIAIOTH HEMOJIKH IONEPEIHBOTO AaHAII3y.
[lepeBara 1pOro METOMy CKJIAJAEThCS TAaKOX 1 B TOMY, LIO BiH Jae
MOJKJIMBICTh PO3B’sI3yBaTH 3a/1a4i, SIKi HE MOYKHA BUPIIIUTH 32 JJOTIOMOTOFO
IHIINX METOJIIB €KOHOMIYHOTO aHaji3y — SK, HAalPHUKJIaJA, PO3IiN BILUTUBY
0aratbox (axToOpiB, SKi AIFOTH B3a€MOIIOB SI3aHO 1 B32EMO3YyMOBIICHO.

BukopucTanHs MeToy Kopesisiii i perpecii 103BoJIsi€e BUPILIMTH TaKi
OCHOBHI 3aBAaHHS : 1) BCTAaHOBUTH XapaKTep 1 TICHOTY 3B’SI3Ky MiXK
JOCII/DKYBAaHUMU SIBUILAMM; 2) BU3HAYUTH 1 KIJIbKICHO BUMIPSTH CTYIiHb
BIUIMBY OKpeMHX (akTOpiB 1 X KOMIUIEKCY Ha PiBEHb AOCIHIKYBaHOTO
sSBUINA; 3) Ha miacTaBi (aKTUYHHX JaHUX MOJENi 3aJeKHOCTI
€KOHOMIYHHUX ITOKa3HHKIB BiJl pi3HUX (DaKTOPIB pO3pPaxXOBYBATH KiIBKiCHI
3MIiHM aHATi30BaHOTO SBUIIA TPH MPOTHO3YBaHHI TOKAa3HWKIB 1 JaBaTh
00'€KTUBHY OIIHKY MisITEHOCTI MiAMPHUEMCTB.

Bimomo, 1o icHye /1Ba THITM 3aJI€KHOCTI SIBUI: (PYHKIIOHATBHAHN 1
kopemsnidauil. [Ipu dyHKIIIOHATEHOMY 3B’S3KYy 3MiHA OAHIE] O3HAKK YU
MOKa3HWKA Ha TICBHY BEJIMYMHY BHUKIUKAE 32 COOOI0 3MiHU JIPYroi 03HAKH
Y TIOKa3HWKA Ha YiTKO BU3HAYEHY BEIUYMHY. TaKoro pojy 3alekHICTh B
if yrcTOMY BHIJISIZI 3yCTpiYa€ThCs B MaTeMaTHIli, (Ppi3uii, XiMmii.

[lpu kopensauiiiHii 3anekHOCTI Oyap - SKOMY 3HAYCHHIO OJHIET
3MIHHOI BEJIMYMHM MOXE BIANOBIZATH JEKIIbKa YW HaBITh 0Oe3ii4
Pi3HOMaHITHHX, TOOTO BapilOI0YMX 3HAYCHD 1HIIOT 3MIHHOT BEJTMUNHH.

['onoBHa BiIMIHHICTE KOPENSLIHHOT 3aJIEKHOCTI BiJl yHKIIOHATBHOT
MOJISiTa€ B TOMY, IO (YHKLIOHATBHUH 3B’S30K Ma€ MiCLE B KOKHOMY
OKpEMOMY BHUIMAJIKy CHOCTEPEKEHHS, a KOPEIALIHHUNA NPOSBISETHCS TaK
camMo JMIIe B cepegHbOoMYy abo B LiIOMY AJsl BCi€l IaHOi CYKYHHOCTI
CIIOCTEPEKEHb 1 € HETOYHUM Y BiTHOLLICHHI OKPEMHX CIIOCTEPEKEHb.

Kopensifinuii 38’130k BETMYNH TOJSTAaE B TOMY, IO MPH 3aBIaHHI
ONIHIi 3 HUX BCTAHOBJIIOETHCS HE OJHE TOYHE 3HAYEHHS, a WMOBIPHOCTI
PI3HOMaHITHMX 3HA4YeHb 1HIIOI. TaKUM YMHOM, 3AJICKHICTh BHUSBIISIETHCS
HE MDK CaMHMM BEIWYMHAMM, a MDK KOXKHOIO 3 HHX 1 BIIITOBIIHHM
MaTeMaTHYHUM OYIKyBaHHSIM 1HILIOT.

BuBueHHsT B3a€MO3B’SI3KIB  KOpEISIIHHOTO THUIy Ma€ iCTOTHE
3HAYEHHS OCOOJIMBO MPH aHAJI31 SBUII, SKi CKIAAAFOTHCS I BIUIMBOM
BEJIMKOI KIJIBKOCTI TICBHUX YMOB.
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3a cBOIMHM  MaTeMaTHYHHMH  OCOOJIMBOCTSIMH  KOpEJAIiifHI
3aIeKHOCTI MOXKYTh OyTH JOJATHUMH 1 Bi €MHUMH, TPSIMOTIHIMHIMHA 1
KPUBOJIIHIMHUMH, IPOCTUMH 1 MHOYKHHHHMH.

Konmn BH3HA4aeThCs 3B°S30K MDK JBOMAa O3HAKAMH, KOPEISALis
Ha3WBAETHCS TIPOCTOIO; SKIIO JK SBHUIIE PO3MIINAETHCS SK PE3yJIbTaT
BIUIMBY JEKUIBKOX (hakTOpiB — MHOKHHHOK. 3a (opMoro KopesiiiiHa
3aJIeKHICTh OyBa€ MPSMOIIHINHOI 1 KPUBONIHIHHOI, 32 HANPSIMKOM —
npsiMOIO ( 10AaTHOIO) 1 0OepHEeHOIo (Bi’ €MHOIO).

HeoOxigHO miIKpecIuTy JIBi 0COOIUBOCTI, BIACTHUBI KOPEIAIITHOMY
aHaJIizy:

1) 1npu BHUKOPHCTaHHI KOPEJSALIHHOIO METOAY BHUpILIaJbHE
3HA4YCHHS! Ma€ BCEOIYHMH, EKOHOMIUYHO YCBIIOMJICHUH MONEpenHil aHami3
JAHUX TOCMOAapChKOil misutbHOCTI. Ciiji mam’sTaTtd, M0 3B’S30K MiK
O3HAKaMM 1 BJACTHBOCTSAMH HE € pe3yJbTaTOM MaTeMaTHYHUX
pPO3paxyHKiB, a JIeKHUTh B TMPUPOAI CaMUX EKOHOMIYHHMX SBHII 1 3a
JIOTIOMOTOI0 METOJIIB MAaTEMaTUYHOI CTATHCTHKU MOJKHA JIUILE BUPA3UTH
00’ €EKTUBHO ICHYIOYi 3aKOHOMIPHOCTI €KOHOMIYHHUX MPOIIECIB;

2)  KOpeNsIii0 MOXHAa BUSBHTH, JIUIIE JOCHTIHKYIOUH TOCTATHHO
BEIUKY CYKYITHICTh CIIOCTEPEKEHb, OCKUIBKH KOPEJSAIiHI 3B’ A3KH
BUSIBIISIFOTECSL B ()OPMI  CIIPSDKEHOTO  BapilOBaHHS JIBOX a00 KiIBKOX
31CTaBJICHUX O3HAK.

Kopensuilino - perpeciiiHuil aHajmi3 BKJIOYAae TpU eTamd: 1)
MaTeMaTHKO — EKOHOMIYHE MOJCIIOBaHHS ; 2 ) pIlIeHHS NPHHHATOI
MOJIeNli HUISIXOM 3HAXO/DKEHHSI MapaMeTpiB  KOPEJSMiMHOTO PiBHSIHHSA
(xopensiiiiHe pIBHSHHS, 32 IEPBUHHOIO TIPOIMO3UIEI0 aHTIIIHCHKOTO
cTaTucThKa — Matemaruka @. ['anbToHA, Ha3MBAIOTh TAKOX PiBHSHHIM
perpecii); 3 ) ouiHKa i aHani3 oiep>)KaHUX PE3yJIbTATIB.

CraTuCTHYHE JOCIHIKEHHS KOPEIALIHHOI 3aJeKHOCTI BKIIOYAE
3aBJaHHA BH3HA4YCHHS (OPMH 3B’SI3KYy 1 3HAXOPKEHHS KUIbKICHOT
xapakTtepuctuku 1iei ¢opmu. Ilpomec BcraHoBieHHS (GopMu 3B’S3KY 1
BHOOpPY MaTeMaTHYHOTO pIBHAHHA, SKE€ MOTJI0 O HaWOUIBII TIOBHO
BiloOpakaT XapakTep B3a€MO3B’SI3Ky MK O3HAKaMH JOCIHIKYBaHOTO
SIBHIIIA, M€ BUPINIalIbHE 3HAYCHHS B KOPEJISIIMHOMY aHai31.

[Muranas BuOOpy ¢(opMu 3B’A3Ky Ta MaTEMAaTUYHOTO PIBHSHHSI
MO)KHa BHUPILIUTH HA OCHOBI KUIBKICHOTO COILIAbHO — €KOHOMIYHOI'O
aHaJi3y SBHII, IO BHBYAIOTHCS, BUKOPUCTOBYIOYM IPH IBOMY TakKi
METOJM CTATHCTUYHOTO aHami3y, K rpadiuyHuii, CTATUCTHYHI TPYITyBaHHS,
JMCTIEPCIHHUM aHAali3 Ta iH .
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[Ipu mpsiMomiHitHOMY 3B’S3Ky 30i7bIIeHHS (aKTOPHOI O3HAKH (X)
BHUKJIMKAae Oe3repedHe 30iibIIeHHS (UM 3MEHIICHHS) pe3yJIbTaTHBHOI
03HaKH (y) Yy CEpeIHbOMY Ha IMIEBHY BEIIMUHHY.

[ToBHY XapaKTepHUCTUKY JIHIHHOTO 3B’A3Ky MOXKHA OJEpXKaTy,
KOPUCTYIOUMCh KpPUTEPIEM JIHIHHOT KOPESAIIHHOI 3ale)KHOCTI aKaj.
B.C.Hemuunosa’. Lleit kpuTepiii ABJIsIE TAKYy CXEMY:

1) ¥=Y"X= moBHa BiJICYyTHICTb JIIHIHHOTO KOPEISIIHHOTO 3B S3KY;

2) Y7 VX - paMuil 3B’ 130K MiXK O3HAKAMU;

3) X =V'¥ - 3BOpOTHHII 3B’A30K MK O3HAKAMHU;

4) X y-x=0y-o¥_qopHa NiHiliHa QYHKIIOHATIbHA 3aJICKHICTb.

VY Bumaaky, KoJM B KOpENALIHHOMY aHajii3i BHKOPHUCTOBYIOTbH
TPYIOBI CepeiHi, XapakTep 3B 3Ky MK O3HaKaMH BH3HAYAIOThH 32 3MiHOIO
ocTaHHIX. Bkl UM MeHII paBUIIbHA CUCTEMaTHYHA 3MiHA iX BiJ rpymu
JI0 TPYTH CBITYUTH MIPO HASBHICTH MPSAMOIIHIHHOT 3aJI€KHOCTI.

[Toka3HUKOM TICHOTH 3B’S3Ky € JIHIMHHHA KOE(IIieHT KOpemsmii,
BEJINYMHA SKOTO BH3HAYAETHCS 32 TAKOIO (POPMyIIoro:

3 - 2y

: Zf—nyﬂZf—Qﬁy}

b ¥x

_p-x-y
- VT o0,
ITeperBopenns i€l GopMysu MPU3BOAUTH 10 BHUIIISAY: <y

KoedimienT xopensiii konnuBaeTbes B Mexax Big 0 + 1.
7.2.2. PiBHsiHHS perpecii, BU3HAYeHHsI iHOoro mapamMeTpis

PiBHsHHS, 1110 BiZ0Opakye 3MiHY C€peIHBOI BETUYUHHU OJIHIET O3HAKHU
(y) B 3amexHoCTi Bix Japyroi (X), HA3UBAETHCS PIBHSHHAM perpecii abo
PIBHSIHHSM KOPEJSLIHHOTO 3B SI3KY.
[Tpu mpocTiii Kopensii e piBHSAHHS Ma€ BUTIISL;
;X =a,tax ,

ne Y+~ cepelHe TEOPETHYHE 3HAYEHHS ) NPH JAHOMY 3HAYECHHI X;
%% - rapaMeTpH PiBHIHHS.

Kopensiiiline  piBHSHHA —TIOB'SA3y€  pe3yJbTaTHBHY O3HaKy 3
(aKkTOPHOIO Y BUIJISII PIBHSHHS NpAMOI JiHii, e mapameTp % BHU3Hauae

* Hemunnos B.C. M36panusie npoussencuus. T.-2 — M.: Hayka, 1967.- C.439
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CepeHIO 3MiHY pe3ylbTaTUBHOI O3HAKW () MpH 3MiHI (PaKTOPHOT O3HAKH
(x) Ha oguHMIIO 11 HATYPATBHOTO BUMIDY.

Hesimomi mapamerpu %i % 3HaXOIATh 3a CIIOCOOOM HaMMEHINNX
KBaJ[paTiB, KM CTaBUTh YMOBY, 100 CyMma KBaJpaTiB BiIXWICHb ) Bij

aruTikat »+, OOUMCIICHUX 32 PIBHAHHSAM perpecii, Oyna HaiimMeHIoro, abo,
1HAKIIE KaxKydi, 1100 Ipu 300paKeHHI B MPSIMOKYTHIN CHCTEMI KOOPIUHAT
TEOpeTUYHA JIiHIS perpecii mpoxoamia O MaKCHMajibHO OJU3BKO 0
¢dakTHuHUX naHuX. Takid yMOBI BiANOBija€e mpsiMa, mMapaMeTpu sIKOi €
KOPCHAMU CUCTEMHU HOPpMAJIbHUX piBHHHBI

a0n+a12x=2y
aOZJH—aIZXZ =ny.

Ipuknao. Po3riasHeMo KOpeNAIiHHY 3aleXHICTh MIDX 3aTpaTaMH Ipari Ha
BUPOOHMITBO OJMMHHUIN Npoxykuii (y) 1 piBHEM aBTOMaTH3alii mpomeciB B 64
i IIPUEMCTBAX.

3a MaHMMH CIOCTEPEKEHHS BHPAXyeMO IOTOMIXHI BenmumHM (Tabm. 54).
[lizcTaBUBIIM B CHCTEMy HOPMAIBHHX pIBHSHb 3aMiCTh OYKBEHHX IO3HAYCHb
o04KCcIIeH] cyMapHi 3HAYEHHS, OJICPKUMO :

64, + 40,960, =156,38;
{40,96% +27,527a, = 98,9720

Tabauys 54
BuxinHi i po3paxyHkoBi 1aHi 1Uis1 004KMCIeHHsS] TapaMeTpiB
KOpeJsiliifHOro piBHSIHHA
JlaHi criocTepexeHHs 1Mo Po3paxyHKOBI BETHUUHH
64 ninnpremMcTBax
3arpaty mparii Ha IToka3HUK piBHS
OJIMHHUIIIO, JTFOI.-THIB aBTOMaTH3aLl{ Xy X ¥
y X
1,39 0,82 1,2398 0,6724 1,9321
1,54 1,00 1,5400 1,0000 2,37716
Beporo 156,38 40,96 98,9720 27,5276 419,9248

IMopiBHsiemMo koe(irieHT mpu HeBigoMoMy % i BiTHIMEMO 3 TIEPIIOTO PiBHAHHS

Apyre:
a, +0,6400a, = 2,4434

—a,+0,6721a, =2,4163
-0,0321e, = 0,0271

3BIIKH
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=202 6 gaan
' 0,0321 T

[lixcraBuMO 3HAYCHHS apaMeTpa

o =-0,8442 y Hepiie piBHAHHS, 0GYUCIMMO 3Ha4YeHHs napamerpa %o
a, +0,6400(-0,8442) = 2,4434; o, = 2,4434+0,5403; o, =2,9837

TakuM YWHOM, PIBHSIHHS JIiHIT perpecii npuiiMe TaKuid aHATITHYHUA BUTIIS:
V, =2,9837-0,8442x.

IlepeBipka npaBHIBHOCTI pimenns: ¥ = 156,38:64 =2.44;

x=40,96:64 =0,64; y=298-0,84 x=2,98-084-0,64=2,98-0,54 =2,44.

Jst 3pydgHOCTI iHTeprpeTarii Bupa3suMo x ((pakTopHy 03HAKY) B BiACOTKax. Y
IIbOMY BHIAJKY KOe(imieHT mpu x 3MeHIIUTECS B 100 pasis.

TakuM YMHOM, Y 3araJIbHOMY BUIJISi/II PIBHSIHHS MaTUME BUIJISN:

¥, =2,98—0,008x.

ExoHOMIuHA iHTepmperamis JAaHOTO KOPEJNSMIHHOrO pIBHSHHSA — Taka:
301IbIICHHS PiBHA aBTOMAaru3auil npouecy Ha 1% NPHU3BOANTH 1O 3MCHIICHHS
BUTpAT XHUBOI Mpalli Ha OJUHMIII0 POAYKLii B cepeaubomy Ha 0,008 moanHo —THs.

7.2.3. KpuBouainiiina perpecis

[Ipu kpuBomiHINHIA GopMi 3B’5A3Ky 30UIbIIEHHS (DAKTOPHOI O3HAKH
MPU3BOAUTH 70 HepiBHOMIipHOTO 30inblneHHs (a0 3MEHIICHHS)
pe3yNbTaTUBHOI O3HAaKW, ab0 3K 3pPOCTaHHS ii BEIWYMHHU 3MIHIOETHCS
CTIa/IaHHSM, a 3MEHIIIEHHS — 301ThIIIEHHSIM.

Jis BU3HauUeHHS 3B 3Ky MK O3HAKaMH, B3A€EMOBIIHOMIEHHS SKHUX
nepeadavyae MOXIJIHMBICTh ICHYBaHHSI ONTHMAIBHUX PO3MIpIB olepallii,
BHUKOPUCTOBYIOTh PIBHSHHS 1apaboiiu:

V. =, +ox+ .

OnHa 3 0coOIMBOCTEH ILOTO THITY KPUBOI Ta, M0 BOHA 3aBXKIH Ma€
TOUKY IEpeTHHY (KPUTHYHY TOUKY), SIKa XapaKTepHU3ye ONTUMAaJIbHUM
BapiaHT PO3MIpy BEJIUYHMHU PE3yJIbTATUBHOI O3HAKH, 1 3MIHIOE HAINPSIMOK
CBOT'O PyXy JIMIIEC OJIUH pa3. SIKIo B piBHAHHI BenuunHa % BUpaKeHa
Bil’éEMHMM YHCIIOM, a % - JIOAATHWUM, TO KpWBa 3MIHIOBAaTHME HAIPSIMOK
Craxy Ha 3pOCTaHHS.

JInst po3paxyHKy HapaMeTpiB piBHAHHS Mapaboiy Jpyroro MOpsAKy
BUKOPHCTOBY€ETHCS TaKa CUCTEMa HOPMAJIbHUX PiBHSHb:

aon+a12x+a22x2 =2y;
a02x+a12x2 +0(ZZx3 = 2xy;
aOZXZ +05,Z:x3 +0522x4 =3x’y.
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Ipurnad. Po3risiHeMo 3a1eXHICTh COOIBApTOCTI OAMHUII MPOIYKIIi BiJl PiBHS
creriarizanii BupoOHHITBA (X, %) Ha mpukimaxi 20 mignpuemcTB. s pimeHHS
piBHsIHHSL 1apaloJid MiJICTaBJISIEMO B CHCTEMY HOPMAJIbHUX DIBHSIHB BiJIOBIJIHI,
MONEepeIHBO PO3PaxOBaHi, MiACYMKOBi AaHi. OTKe, 0JePKIMO

20a, +1171,58, +75489,78¢, = 2033,04;
1171,58c, +75489,78c, +5180169,86c, =121585,39;
75489,78c, + 5180169,86¢, +371409983,95¢, = 8001658,22.

P03B’s13aBIIH ITF0 CHCTEMY PiBHSHB, 3HAXOANMO 3HAUCHHS ITapaMeTpiB:
a, =132,95; o, =-1,79; a, =0,02.

PiBHSHHA 3B’S3Ky y MaHOMY BHIAAKy Ma€ TaKUH aHATITHYHUHA BHTIIT
¥, =132,95-1,79x +0,02x>.

3acrocyBaHHs TinepOOIiuHOI (POPMHU KOPEJSIIHHOTO 3B’ 3Ky PO3IJISTHEMO Ha
MPUKJIAJ 3aJIC)KHOCTI PiBHS BUPOOHMYHMX BHUTpAT HAa OJUHHIIIO Tpoaykuii (y) Bim
00’eMy ii BUpoOHHIITBA (X).

Bimomo, mo 3aragpHa cyma 3aTpaT BHPOOHHITBA MIMUThCA Ha 1Bi rpymu. J{o
nepmoi  BiTHOCUTBCSI CyMa BHTpAT, sKa 3aJeKWTh BiJl KUIBKOCTI BHUPOOJIEHOT
npoaykumii. s rpyma BkIOYae BapTiCThb BHKOPHUCTAHOI CHPOBHHM 1 3aTpaTtd Ha
omraty mpami. [lpyra rpymna BUTpaT MICTUTh B c00i CyMy BHUTpATH, SIKi HE 3aJISKHUTh
abo HempsMO 3aJIeKHUX BiJl 00’eMy BHpoOsieHOi mponykmii . Jlo HUX BiIHOCATH
aMOpPTHU3allif0, MOTOYHUI PEMOHT, iHII OCHOBHI i HakJagHi BUTpaTH. [lo3HAYMMO
CyMy BHTpAaT MepIIoi TpyNH, sKa TPHIIAJAE Ha OJMHHUIIO HPOIYKIIi, depes Zo>
KUIBKICTh BHPOOJICHOT MPOAYKIii — dYepe3 X. 3arajbHa CyMa BHUTpAT MLi€i Tpynu

Zx

CTaHOBUTh . Cymy BUTpaT Apyroi rpynu IO3HaU4UMO 4Yepes3 Zi. Toni 3aranbha

cyma Butpat 6yae ¥ = Z* 2 106 BusHAYMTH piBEHb BUTPAT, AKi NPHIAIAIOTH Ha

OJMHUIIIO TIPOAYKIii, MOTPiOHO OTpHMaHMI Bupa3 mMoAmUTH Ha X. Ll 3amexHiCTh

1
V=2,+7—.
MaTUME BUTIIAT: X

Januii Bupa3 Haranye piBHﬂHHH rinep60nn:

1
V.=a,+a,—.
X

TakuM dYHHOM, 3aJEKHICTH PIBHS BHUTPAT BUPOOHMITBA MPOIYKII Bix

INapameTpu nBOr0 KOPEISAMIHHOTO pPIBHAHHA BH3HAYAEMO 32 TAKOK CHCTEMOIO
PIBHSHB:

1
an+al—==3V,
X

1 1 1
aX—+ai(—=) =Z-V.
X X X

BukopucTroByrour TOIEpPEAHBO pO3paxoBaHI IJICYMKOBI JaHi 1o 66
MiANPUEMCTBAX, 3aIMIIEMO HaBEeIEHY CUCTEMY PIBHSHB Y BUIJISII:
66a, +111,8938¢c, = 840,9200;
{1 11,8938¢, +260,7022¢, =1419,7429.
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Po3p’s3aBmm 1 pIBHSAHHS, OXEPKHUMO HACTYNHI YHCIIOBI 3HAYCHHS

IapaMeTpis: a, =12,8826; o, = 0,0834.

[lykane kopensLiiiHe piBHSIHHS 3B’3Ky COOIBapTOCTI OJMHUIN MPOAYKLii Ta
00’eMy ii BUpOOHHIITBA MaTHME BHUTJISI;
= 0,08
V,=12,88+—"—.
X
S0 inTepBal 3MiHH (HaKTOPHOT 03HAKK 3HAYHHIA, BAKOPUCTOBYIOThH

PIBHSHHS TPHWICHHO] TimepOosti:

1
Vi=a,tax+a,—
X

CucreMa HOpMaITbHUX PIBHSHB Y IaHOMY BUIAJKy Oy/e HaCTYITHOIO:
1
o+ o Zx + o, X— =Ly
X

QEX +aIX" +an = Ixy;
ozozl +an+ azi(l)z = zly
X X X
VY npuknai, SKuil po3TIISAAETHCS, I CHCTEMa Ma€ BATIIS!
66a, +51,2349¢, +111,8938a;, = 840,9200;
51,2349, + 52,5867, + 66, = 671,0019;

111,8938, + 66c, +260,7022az, = 1419,7429

Po3B’s3aBmm HaBCJICHY CHUCTEMY piBHHHL, OACPIKUMO UYHCIIOBE 3HAYCHHS

napamerpis: % = 126407 @ = 08694 o, 03388

PIBHSHHSA 3B'SI3Ky MaTHMe BUTIIA:

BianosigHo, KkopensiiiiHe

Ve =12,64+ 0,87x+%
x .

Jlis aHaNITUYHOTO BHUPA3y SIBUIL, SIKI BIJIHOCSATBHCS 1O BUBYCHHSI
TEMIIB POCTY, BAKOPHCTOBYIOTh PiBHSIHHS €KCIIOHEHTHOI KPUBOI:
Ye=% % ne a- hakTop — apryMeHT (LOPSAKOBHI HOMEp POKY, SKHii
B aHAJITUYHUX PIBHSHHAX ITUHAMIKHM Ofep)Kye 3Ha4deHHs 1,2, 31 T. 1.), % -
MOKa3HUK 0a3MCHOTO POKY; % ~ cepeaHbOPIYHHUI TeMI 3pOCTaHHS.
HeBimomi mapamerpu % 1 % 'y HaBeieHii Buiie Qopmysi
BHU3HAYAIOTh JIOrapru(pMyBaHHSIM, IEPETBOPUBIIH MOKA3HUKOBY (YHKIIIIO B
npsmy: Lgy = Lga, + xLga,.
CucTteMa HOpMalbHUX PIBHSIHB NPU IIbOMY Ma€ BUTJISLI
nlgo, +1gaXx =1gy;
{lgaonJr lga2x” =g y2x

Ipuknao. PosrmanemMo 3MiHy 3aTpaT mHpami Ha OAMHHMITIO Npoxykmii () y
MiANPHEMCTBAX  aMIHICTPaTHBHOTO  palioHy  3a  ACCATHUPIYHUA  TepioX
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(1994-2003 pp.) Sk BigoMO, MOKA3HUK 3aTpar Hpali Ha OJMHUIIO MPOAYKLIi Mae
3aBXKIM TMO3NUTHBHE 3HaudeHHS. [Ipm 3HMKEHHI HOro pIiBHA KpWBa aCHMITOTHYHO
(TOCTYIIOBO) HAOIMKAETHCS IO OCi aOCIMC, aje HIKOJU HE MOXE CTAaTh MPSIMOIO,
MEPETBOPUTHCS B HyIh a00 TMEPEeTHYTH TOPH30HTANBHY BiCh (pHC. 23), OCKiNbKH
CYCHIJIBCTBO HE MOXKE BHPOOIATH MPOXYKIio Oe3 3aTpaT mpari. Y ImbOMy BUIAIKY
MTOKA3HUKH JMHAMIKH 3MIHIOKOThCS B TECOMETPUYHIN MTporpecii.
[TigcTaBnsiioun MOMEPEAHBO PO3PAXOBaHiI CyMapHi MOKAa3HWKW Uil HAIIOro
MIPUKJIATy B HABEJCHY BUIIE CHCTEMY HOPMAIBGHHUX PIBHSIHb; OXEPKHUMO!
10lgax, +551gay, =3.77;
{SSIgot0 +385lga; = 20.44.
Po3B’s13aBI1IM 110 CUCTEMY PIBHSHb, OAEPKUMO JOrapu(GMHU YHUCIOBHX 3HAYEHb

HeBinomux napamerpis : 8% = 039392, lga, =0.00347.

BusnaunBimm antmiiorapudmMu, 3HaiiIeMo 3HA4YCHHS apaMeTpiB:
a, =2,49; a, =0,99.

OnepxaHe piBHAHHS 3B’SI3Ky MaTHME AHANITUYHUHA BUTIIS: Ve=249-099"
Jlane piBHAHHSA Mae TaKy €KOHOMIUHY IHTEpIpETAIiio: CepeqHi 3aTpaTH Ipari Ha
OJIMHUIII0 TPOAYKIII B MiANPUEMCTBAX paiioHy B HyJboBoMy mepioni (1993 p.)
JOCHIDKYBaHOTO BiIPI3Ky dacy ckiaanaroTh 2,49 JIOn.-IHA, a 3HIDKEHHS iX B
KOJKHOMY HaCTYIHOMY Hepiofii CTaHOBHTE 1 %.

B ananizi eKOHOMIYHOTO SIBHILA YaCTO BUKOPUCTOBYIOTH CTETICHEBY
dyskito  Bumy Y= %" HenimiiiHicTh BiZHOCHO CBOIX KOHCTAaHT
3YyMOBJIOIOTH  ii  HepeTBOpeHHS  (UUIIXOM  JorapudmMyBaHHSA) B
norapudMivHO — TiHiiiHY QyHKIiO By 8 = % *alex

Take mepeTBOpeHHS Ja€ MOXIHMBICTH PO3B’SI3yBaTH CHUCTEMY
HOPMAJIBHUX PIBHAHb METOOM HaliMEHIIINX KBA/IPATiB.

3acTOCOBYIOTh  JIOTapU(PMIUHY JiHIHHY (QYHKIIIO IS SIBHII,
XapaKkTepHUX THM, 1[0 B Mipy MPUPOCTY aOCOIOTHOI BEIMYNHU (PaKTOPHOT
O3HAaKH 11 BIUIMB HA PE3yJbTaTUBHY O3HAKY 3HWXKYETbCA. Il IbOrO TUITY
¢GyHKIIT XapakTepHa MPONOPHIHHICTh He aOCOTIOTHUX MPHUPOCTIB (K LIS
pIBHSHHA mpsMoOi  JiHII), a BIAHOCHUX MPHUPOCTIB EKOHOMIYHHX
[MOKa3HHUKIB, SIKI BHUBYAIOTHCSI.

Skmo npuposa B3aEMOBIJIHONICHhL €KOHOMIYHMX SIBHII TakKa, IO
cepenHss apudMeTHyHa pe3yNbTaTUBHOI O3HaKa (y) ToOB'A3aHa i3
CepeIHbOI0 TEOMETPUYHOIO (PAKTOPHI O3HAKHU (X), TO MaTeMaTUYHUN BUPa3
momiOHOT 3aJeKHOCTi, TOOTO OIIHKY OfHiel 3MiHHOI TIO Hpyrii, mae
norapu)MivHa KpHBa, TIMOTETHIHE PIBHAHHS KO : =~ %+ &/18x,

BincyTHiCTh YHCIOBMX 3HA4YeHb JorapumiB A HYIbOBUX 1
Bil’EMHMX  YUCeNl  OOMEXYy€e  MOMIJIMBOCTI Yy  BUKOPHCTaHHI
norapudmiveckux QYHKIINA B OKPEMUX BHUIQIKaX €KOHOMIYHOTO aHaIIi3y.
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2 2 3
y=a,+ax y=a,+ax+a,x y=a,tax+a,x” +ax

y y y
X X X
1
y=a,+a — Igy=a,-ax y=a,+algx
X
y y y
X X X
1 1
y=—-" y=—"—"7 lg y=a,+algx
a, +ax a, +ax+a,x
y y y
X X X

Puc 21. Jlinii ocHOBHUX MaTeMaTHYHHMX QyHKUIH

Ha pucynky 21 npencrasieni rpadidni 300pakeHHs JIiHIH OCHOBHUX
MaTeMaTHYHUX (PYHKITIH.

HasBrictp BumaakoBmx  (akTOpiB  3YMOBIIOE  HMOBiIpHICHUI
XapakTep BHUCHOBKIB PO CTYMiHb TICHOTH 3B’s3Ky. [Ipu 1iboMy 3HaUeHHS
koedimieHTa KOpensmii, fK 1 IHIMNX KOPENAIiNHNX XapaKTEePHUCTHUK,
OILIHIOKOThH Ha BiporigHicTh. CyTh Takoi OLIHKK MICTUTBCS B 3iCTaBIICHHI
CHUCTEeMaTUYHOI Bapialii pe3yJbTaTHMBHOI O3HAKH, 3yMOBJICHOI Bapialli€ro
(hakTOpHOT 03HAKH, 3 BHIIaJIKOBOI Bapialiero (IIOMUIKOK) Pe3yIbTaTHBHOT
O3HaKH. 3 II€I0 METOI BUKOPUCTOBYIOTH kKputTepii CT’1ofeHTa 1 Kpurepii
Oimrepa.
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i
. =",
Kpurepiii C1’10/1eHTa PO3paxoBy€eThCs 32 (HOPMYIIOH e
ne H- cepemHs moOMEIKa BHOIpKM KoedillieHTa KOpessiii, sKa
1-r*

-

00YHCITIOETHCS 32 BITHOIIEHHSIM: n-1,

OnepxkaHe 3HAYEHHs t, 3ICTaBJIAIOTH 3 HOro TAOJMYHMM 3HAYEHHAM
(momatok 1) 1 poOiATH BUCHOBKHM PO BipOT1IHICTH KOe(ilieHTa KOPEJISIIIii.
Moro BenmumHa BU3HAETHCS BIPOTiIHOIO, AKIIO t,> ;.

VY mpakTUUHUX pO3paxyHKaX, IS OIIHKA HaJiHHOCTI KoedilieHTa
Kopessitii SIK TpaBWJIO, BUKOPHUCTOBYIOTH TaONUIl BIpOTiAHHUX 3HAYCHb
Koe(illi€HTIB KOPEAIil ISl BiNOBIIHOI KUTBKOCTI CIIOCTEPEIKEHD, TOOTO
naHoro 06’emy 1 piBHsI WMoBipHOCTI (HoaaTok 11).

Ockinbkn caMm Koe]ilieHT KOpeisuii € CBOro poay KpuTepiem
HaJIHHOCTI AOCIHIIKYBaHOI 3aJIE)KHOCTI (DAaKTOPHUX 1 PE3yJIbTaTHBHUX
O3HAaK TO BHCHOBOK PO HOro BipOTiIHICTH MOXXE OYyTH MOIIMPEHUH Ha
HIIII TapaMeTpy KOPENAIIHHO — perpeciiHOl MO B IIIJIOMY.

7.2.4. MHOKMHHA KOPeJIsIis

Jo mux mip po3rismamucs MOeNi MPOCTOi Kopewslii, ToOTo
KOpEJAIIAHOT 3aJeKHOCTI MK JBOMa O3Hakamu. lIpore B mpakTHIli
CeKOHOMIYHOI'O aHaji3y 4YacTo JOBOJIUTHCA BUBYATH sBMINA, SKI
CKJIIAQZAal0ThCsl IMiJ] BIUIMBOM HE OJHOI0, a 0ararboX pi3HUX (HaKTopiB,
KO)KHUH 3 SIKHX OKPEMO MOKE HE CIPABISTH BHUPINIAJHHOTO BIUIUBY.
CykynHuit xe BIUMB (aKTOPIB iIHKOJIM BHUSIBIISIETHCS IOCTATHBO CHUIIBHUM,
mo6 1o iX 3MiHaX MOXHa OyJl0 POOWTH BHCHOBKH IPO BEIUYMHH
MOKa3HWKa  JOCH/KYBaHOTO  siBHINA.  MeETOAuM  BUMIpPIOBaHHS
KOPEJSIIHHOTO 3B 513Ky OJHOYACHO MiX JIBOMa, TpboMma 1 Ouibiie
KOpEJSIIHHUMH 03HAKaMU CTBOPIOIOTH BYCHHS IPO MHOYKHHHY KOPEJISIIIO
(MMTaHHA MHOKMHHOI KOpeJALii Brepiie AOCHiIKyBaJUCh aHTIiHCHKHM
BueHnM ®.A.EmxBoproM y kinni XIX crt.).

Y MozmensXx MHOXHHHOT KOpeJsimii 3ajekHa 3MiHHa — «Y»
po3rnsgaeTbes  SAK  (QYHKIS KUTBKOX (Y 3aralbHOMY BHUMAAKY 1)
HE3aJISKHUX 3MIHHUX <X,

[lpunymenns mnpo HasBHICTD JIHIHHOTO 3B’SI3Ky  PIBHSIHHS
MHOKHHHO] perpecii Moxe OyTH MoKa3aHO B TAKOMY BUTIISII:

Vi =a,+ax +a,x, +ax, +..+a,x, )

/

I3 reOMETpUYHOI TOYKM 30py 1€ PIBHSHHS BHM3HA4Ya€ y IPOCTOPI
H iy,

IUJTONIMHYU BiAMOBIIHUX 3MiHHMX %27 %3
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MHOXWHHE KOpeTsIiiiHe pIBHSIHHS BCTaHOBIIOE 3B’S30K MiX
JOCTDKyBaHIMH O3HAKaMH 1 JTO3BOJISIE BUpaxXyBaTH OUIKyBaHI 3HAUYEHHS
pe3yNbTaTUBHOI O3HAKHM IIiJ BIUIMBOM BKIIOYCHUX B aHANI3 O3HAK —
(hakTopiB, 3B’ sI3aHUX JAHUM PIBHSIHHSIM .

Jliss OI[IHKK CTYIEHS TICHOTHU 3B’SI3KYy MK pPe3yJIbTaTUBHONO 1
(haKTOpHUMHU O3HAKAMU OOYHMCIIOIOTH KOE(Dilli€EHT MHOKWHHOT KOPEJISIIIii.
Bennuunna #ioro 3aBxau 10JaTHE YKCIIO, SIKE 3HAXOIUTHCS B Mexkax Bija 0
1o 1.

Y MHOXHMHHUX KOPEISLIHHO-PErPECiHHUX MOJAEIIX KoedilieHT
MPOCTOT KOPENSALil Mi’K pe3yIbTaTUBHOIO 03HAKOIO 1 PaKTOPHUMH, a TAKOXK
MK CAaMUMHU (haKTOPHUMH O3HAKaMH PO3PaXOBYIOTh 3a (hopMyamu:

MapHi -
yx, = NV gy = Bt s X, = AX TH
0,0, . O'VO-)rz o'Xlo'X’
) ; ,
ryX, —1YX, (XX, TyX, —1YX; -1, X,
ryX, X, = ;OIX, X, = ;
Y4aCTKOBI — VI=r2 yx, 1= xx, V1= ye 1= xpx,

MHuoxuHHI (U1 ABOGAKTOPHOT MOIENI):
Ry, = l=(1=ryx)(A=ryx, -x,)

O1iHKy BIpOT'iIHOCTI MHOXXHWHHOTO Koe(ilieHTa Kopensiii (Tak sK i
KOPEJSIIIHHOTO PiBHSHHA B IIJIOMY) OCPKYIOTH IIUIIXOM PO3paxyHKy F —
KpHUTEPIIo :

Fa R 1=R

" P-1 n-P,

ne P- kinbkicTe mapameTpiB KOPESILiHHOTO PIBHAHHS.

PozpaxynkoBi 3nauenHs F — xpurepito 3iCTaBIAIOTh 3 TaOIHMIHUME
(momatkm 3.,4). SIxmo onmepkaHa BenwmumHa F — kpuTepito Oinble Horo
TAOJIMYHOIO 3HAYCHHS, KOCQIIEHT KOPEIALii BHU3HAETHCSA BIPOTIIHUM.
AHaJIOT1YHUH BUCHOBOK POOUTHCS IO 1HIIMX 3arajJbHUX XapaKTEPUCTHUKAX
KOpEIALIAHOT MOJEINi, TaKuM SK [apaMeTpu PIBHSIHHS, KoedilieHTH
JIeTepMiHaIlii Ta iH.

7.2.5. 3araibHOTeOPeTHYHI MepelyMOBH 32CTOCYBAHHA MeTO/IIiB
KopeJsuiiiHo-perpeciiiHoro aHagizy eKOHOMiYHHUX SIBUIII

Po3risig nmpupoan OCHOBHUX CTaTUCTUKO — MaTeMAaTHYHHUX METOIB 1
TEOPETHYHUX NEpPEeIyMOB iX 3aCTOCYBaHHS B EKOHOMIYHOMY aHali3i
ITOYHEMO 31 CTBEPDKYIOUOTO MPHUMYIICHHS, M0 (HYHKITIOHATBHI 3B 3KH B
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ramy3i eKOHOMIKHM BifcyTHI. Sk yxe OyJo cKazaHO paHime mpu
(yHKIIIOHAMBHIN  3aJIeKHOCTI  KOKHOMY  KOHKPETHOMY  3HA4EHHIO
apryMeHTa BIJIOBIZa€ OJHE KOHKpETHE 3HadeHHIO GyHKIil. Taki
3QJIGKHOCTI B aOCOJIOTHO  YHCTOMY  BHUTJIANI  JE€MOHCTPYIOTBCS
abCTpakTHUMM MaTeMaTHuHuMHM (opmynamu. B KOHKpeTHHX ke
C€KOHOMIYHHMX SIBHIIAX, SKi 3YMOBIIOIOTHCSI MHOXHHHICTIO IPHYMH,
IPUCYTHI HEMOBHi 3B’s13KM ab0 KopeJsLiiHi. IX me npuitHaTO HasuBaTH
CTaTUCTMYHMMHU.  baratozHauHicTh IMX  3B’S3KIB  TIOPOAXKYETHCS
BUIAIKOBUMH SIBUIIAMHU.

[cHYIOTh TaKo MiJCTaBU MPHUIYCTHTH, 10 CKOHOMIYHI MOKa3HUKH
He OOOB'SI3KOBO MiJNOPSIIKOBYIOTHCSI 3aKOHY HOPMajbHOTO PO3MOJILTY.
Hampuxian, BioMi aHTIiHChKI BUEHI — CTATHUCTHUKH, SIKI MAlOTh OOTraThid
JIOCBIJT TOCIi/PKEeHHsT cTaTucTHyHUX 3B’ s13kiB, E.lOm. i M. JIx. Kennen y
YaCTHHI 3aKOHY HOPMAJBHOTO po3mojiiny HaBogsaTh cioBa K.Ilipcona:
«lleit 3aKOH HE € 3arajbHAW 3aKOH TPUPOIU, MU TOBHHHI OyKBaJIbHO
MIOJTIOBATH 32 TOAIOHUME Bumaakamm»'.V mparsx E.}Oma € tBepkeHHs,
0 B EKOHOMIYHIM CTaTHCTHIIl Iy>K€ BaXXKO MiAiOpaTH HaBiTh ABI
B3a€EMOIMOB’3aHI  3MiHHI, fAKi  XapaKTepU3YIOThCS  CHMETPHUYHUM
posmoaiioM. Xoda MOTPIOHO CKa3aTH, IO 3 TPOHUKHEHHSIM CTAaTHCTHKH B
rany3b TEXHOJIOTIYHUX MPOLECiB (OCOOIUBO MPOMHUCIOBOTO BUPOOHHIITBA)
BiJTKPUTO HEMAJIO PO3MOJILTIB, OIU3BKUX 0 HOPMAIBHOTO.

loBopsiun Tpo MPHPOIY KOPEISIIKHO - PEerpeciiHoro MeEToAy,
NOTPIOHO ~ mam'ATaTd, IO  KOPEJAIINHI  PO3paxyHKH €  YHUCTO
MaTeMaTHYHUM TPUHOMOM, IO 30BCIM HE BUSIBISIOTH (Hi3UUHY KapTUHY
B3aeMO3B’3KiB . OzmepkaHa Ha OCHOBI LIbOTO MPUHOMY YHCIIOBAa OILIHKA
3B’S3KIB 1 3aJI€KHOCTEH 1HKOJM BUSIBIAETHCS (HOPMAIBHOIO, IO TOKA3ye
JIUIIC TIOBEPXHIO siBUI. He3HaHHs 1i€i 0cOOMMBOCTI METOMy Beae 3a
co00I0 HENpaBWJIbHE KOPHCTYBaHHS HHM. JSIKIIO 10 LbOro K
MOPYUIYIOThCSl TpaBuia (OPMYBaHHS CTaTUCTUYHUX CYKYIHOCTEH, TO
JOCHITHUK MOTPAIUIIE B TOJOH JIOTIYHMX IOMWJIOK, BHKJIMKAaHUX
HECTPaBXHbOIO Kopersiuiero. Ha kanp, 10 1bOro yacy 3aBepuieHoi Teopii
HECIMPaBKHBOI KOpPEeIsAllii He CTBOPEHO, HE3BaKAI0UW HA Te, IO BOHA
HEBIJI’€MHA BiJl IPUPOM KOPEIISALIHHOTO aHai3y.

Kopensuis B 11 (opMaabHO — CTaTHCTUYHOMY PpO3yMiHHI He
PO3KpHBAE MPUYMH 3B 53Ky, a KOHCTAaTy€e JIMIIE HOrO HAsABHICTh, AAI0UM
OLIIHKY CHJIU 1 TICHOTH, BCTAHOBIIIOE CTYIIHb BIpOTiHOCTI MIpKyBaHb MPO
HasBHICTh Takoro. Pa3om 3 perpeciiiHuM KOpPEJSIiHHUI aHali3 BUPIIIye
Taki 3aBJlaHHS: OIIHKA CWJIM 3B’SI3Ky 1 11 KUIbKICHE BHMIpPIOBAaHHS,

4 1On E., Kernen M.JIx. Teopust cratuctuku. M.: Poccratuznar, 1960.- C.225.
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BH3HauUEHHS (OPMU 3B’SI3Ky 1 pearbHOCTI Horo icHyBaHHs. [Ipu BuBueHHI
€KOHOMIYHUX SIBUII JOCIHITHUK, KEPYIOUNCh MPABUIAMH KOPEISIHHO —
perpeciifHoro aHajizy, HacamIepea MOBHHEH BUXOIHUTH 3 €KOHOMIYHOTO
3MICTY IOCHI/DKYBAaHUX 3ajeKHOCTEH. JIuie micias LbOro MOXe OyTH
BCTAHOBJICHUH 11X MPUYMHHO — HACHIAKOBUH xapakrtep. OpmepikaHi
pe3yJIbTaTH PO3PAXyHKIB MOLIUPIOIOTHCS JIMIIE HA Ti 00’ €KTH, KIJIbKiCHI
XapaKTepUCTUKU SIKUX BKIIOYCHI B PO3PAXYHKU. 3BIJCH KOPEISIIHHUIMI
aHaji3 MOBHMHEH 33J0BOJBHITH BHMOTaM OO0 €KTUBHOCTI Ha IMPOTHBArY
(hopManbHO — JIOTIYHOMY TiIXOAY.

[lpuiimatroun Ha 030pO€HHS METOAM KOPEINsIii 1 perpeci,
HEOOX1JTHO OOMEXKHTH JOCII/DKEHHS BiJl BHECCHHS B HHUX BUKPHUBJICHD,
MOPO/DKEHUX CYyO'€eKTMBHOIO Tpupoaoro MeroniB.Heposyminaa abo
HElOOLiHKa 1i, SK NpaBWIO, NPU3BOAUTH JO HEOOIPYHTOBAHOCTI
BHCHOBKIB, Cy0’€KTHBI3MYy B pIlICHHSX, MOMHIIOK B Mig0Opi OJWHUIL
CIIOCTEPe)KEHb 1 IUTAaHYBaHHSA MJOCIIUKEHHsS, a TaKOoX JO TOro, IO
JOCTIPKyBaHUH 3B 530K CTABUTHCS B 3AJIEKHICTh BiJ 00CTaBWH, IO HE
MAroTh /10 HbOTO 00’ €KTHBHOTO BiTHOIICHHS.

3actocyBaHHA Teopii KOpenslii BHMarae 3HaHHS, HacamImepen,
MIPUPOIN TTOKA3HUKIB TICHOTH 3B S3KY.

Bimomo, 110 B €KOHOMIYHHMX JOCJIPKEHHSIX TBEPJO BCTAaHOBHJIACH
JTYMKa MPO MOKJIMBICTh BUKOPUCTAHHS KOS(IIIEHTIB MapHOI KOPEISIIil K
CBOT'O POJIy KPHUTEPiIO OIIHKHM BIUIMBY BiliOpaHux (pakTOpiB B MapHUX i
MHOXHHHHUX MOJIEJISIX Ha pe3yJIbTaTuBHY 03HaKy. To0To, MOBa e npo Te,
o0 PAd CEKOHOMICTIB BBa)KalOTh BHUCOKY aOCONIOTHY BEJIMYHHY
KOe(illieHTIB KOPEJAlii O03HAKOK HASBHOCTI CHJIBHOTO MPUYHMHHOTO
3B 3Ky MIX siBHIIaMH. Lle MeTonuuHe MoNoKeHHs He 3aBXIU MiJ o000
Ma€e 00’€KTUBHY OCHOBY, IIPHUPOAA BOX 3MIHHUX BEIUYMH HE BUKIIOUYAE
ICHYBaHHsI CTOXaCTUYHHUX 3B’A3KiB, sIKi, MOJISATal0OTh y TOMY, IO MO>KJIMBI
3HAYEHHS OJIHi€l 3MiHHOI MAarOTh IMOBIPHOCTI, SIKi B 3MIiHFOIOTBCS 3aJIS)KHO
BiJl 3HAUCHHS, NPUIHATOTO iHIIOI 3MiHHOMW. [IpoTe ocTaHHE He BKaszye Ha
HasBHICTh TPHYUHHOTO 3B’S3KYy, XO4a KOe(DIii€eHT KOpemsmii Moxke
TOCSITTH TIPH [IbOMY 3HAYHOI BEIMUNHH.

VY chemianpHif iTeparypi MO TEOPETUYHIM MaTeMaTHIl Mpo
MOJKJIMBOCTI TPAKTYBaHHs KOe(IIieHTa KOPEJIALIT K MipH TICHOTH 3B’ SI3KY
TFOBOPHUTBCS 3 O0EPEeKHICTIO. B eKOHOMIYHIN jke JiTepaTypi LBOIO HE
criocTepiraerbes. Xoda Maike BCi aBTOPH — €KOHOMICTH TMOBTOPIOIOTH
CJIOBa MaTEeMAaTHUKIB 3 Teopil HIMOBIpHOCTEH MPO HEOOXiAHICTH 00EPEKHOTO
TPaKTyBaHHS BEIUYMH KOCQIIIEHTIB KOpeJsmii, BOHU MPAKTUYHO
ITHOPYIOTh IIe mosiokeHHs. JlificHo, B Teopii iMOBIpHOCTI KOeQillieHT
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KOpeIsAlii BBOAUTHCA K MapaMeTp, MIHCHICTh BETUYWHHU SKOTO BKa3zye Ha
HasBHICTh CTOXAaCTHYHOTO 3B’SI3Ky, aje HEe BWU3HA4YA€ MipH TPUIHHHOTO
3B’s3ky. Tak, A. Xampg nucaB: «BusHauuBmiu kKoe(ilieHT KOpesiii i
MEPEBIPUBIIN IOTIM TiMOTE3y PO HYJIBOBY KOPEJIII0, MOXKHA 1HKOJIU
JIOBECTH ICHYBaHHS CTOXAaCTHYHOTO 3B’sI3Ky MK 3MiHHHMHU. [Ipote
HEOOXIJTHO TMIJKPECIUTH, W10 CTOXaCTHYHA 3aJIeKHICTh HE BKazye 3
HEOOXIJIHICTIO Ha HAasBHICTh (QYHKIIOHANBHOTO 3B’s3Ky’. Koedimient
KOpeJIAIii X0U i MOXE BKa3yBaTH HAa CTOXAaCTHYHMU 3B’SI30K MK X; 1 X»,
aJjie Ipy A0NOMO31 HOTro He MOKHA BU3HAYUTH, UM € BEJIIMYHA X| IPUUUHHO
00YMOBIICHOIO BETMYMHOIO X, 400 X, — BEITMUMHOIO X; , a00 X 1X 3B 430K
MOSICHFOETBCS THUM, IO OOWJIBI BOHU TNPUYMHHO 3yMOBJICHI IHIIUMHU
¢dakropamu. TakuM 4MHOM, 1 MPH 3HAYHOMY Koe(ili€eHTI KOpensuil s
BU3HAUYEHHS  (yHKIIOHAJIBHOrO  3B’SI3Ky ~ HOTpiOHE  J0AATKOBE
nocnimkenHs. [lpu mogamemoMy MOCHIPKEHHI, sIKe TepeayciM MOBHHHO
TPYHTYBAaTHCS Ha 3HaHHI OCOOJIMBOCTI TPOOIEMH, perpeciiHuil aHami3
4acTo Tpa€ BXKIIMBY POJIb K 3aCi0 mepeBipku 3pO0TISHHX TIimOTe3»’.

IHOMI CTBOPIOETHCS TMOMHIKOBE BPaKEHHS MPUCYTHOCTI TICHOTO
CTOXaCTHYHOTO 3B’A3KYy 1 BIJCYTHOCTI TPHYUHHOTO MDK SBHIAMHU
CTOXaCTHYHO 1 NMPUYMHHO He3aJNeKHUMH. [Ipo I1e TaKoK TOBOPUTHCS Y
HaBeleHIM Bume poOori A.Xampma: «B Toil wac sk cTOXacTHYHA
HE3AJICKHICTh MOKE XOBaTH MPUYMHHUK 3B’S30K, JIBI TIOJIT MOXYTh OyTH
CTOXaCTHYHO 3aJICKHUMHU, HABITh SIKIIIO BOHU MPUYUHHO ((YHKI[IOHATIHHO)
He3anexkH»'. TyT MaeThcsi Ha yBa3i TOW BHUIAAOK, KOJIHM JBI TOIIi
CTOXaCTHYHO 1 MPUYMHHO HE3aJIeKHI, aje KOJKHA 3 HUX OKPEMO 3aJIeKHUTh
BiJ TPEeThOl . Y TakOMy BHUNAJKy IBi MOAIl YacTO 3[AIOThCSI CTOXACTUYHO
3aJIeKHUMH, SIKIIO X 3B’SI30K 3 TPETHOIO HE MOMIYEHUH.

lle me pa3 migKpeciIoe BiAMIHHOCTI TOHATH CTOXAaCTHYHOTO 1
NPUYMHHOTO 3B’SI3KY, @ 3BiCK 1 HEOOXigHICTH OCOOJIIMBO CTapaHHOTO
E€KOHOMIYHOTO YCBiJOMJICHHS 3B’SI3KiB SIBHIL, JAJsl BU3HAUCHHS CTYICHS
TICHOTH KX BUKOPUCTOBYETHCS Koe(illieHT Kopensiii. CBOIO TOUKY 30py
B mid uyactmHl A.XajbpJ BHU3HAYMB Tak: ... 3MICT, SIKHH MOJKE€ MaTu
KOoe(illi€eHT KOpemsIii, KpiM YHUCTO OMUCYBAJILHOTO, 3aJEKHICTh BiJ
3HaHHS  OCOOJHMBOCTEH  IOXO/DKEHHS 3B’SI3KYy MDK  BEJIMYHHAMM.
KoedinieHTn Kopemsiii MOKyTh OITMHUTHUCS, TAKUM YUHOM, HEOE3ICUHOIO
30pO€Er0 MPH aHami31 CIOCTEPEKEHD JTaHUX, OCKIIBKH BOHH MOXYTh BECTH

* Tlix pyHKIiOHATEHUM 3B'13K0M A. Xaib)l B JAHOMY BHIIAJIKy PO3YMiB IPUUMHHHUMN 3B'I30K

¢ Xanpa A. MaremaTnuHa CTATHCTHKA 3 TEXHIYHUMHU JoaTkamu : [lep. 3 anri. — M.: Bua-
BO iHo3eM. JIiT., 1956 .- 584 c.

" Tam camo
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0 3MINIyBaHHS CTOXACTUYHOTO 1 (DYHKIIOHAIBHOTO B3a€MO3B’SI3KIB 1
TaKUM YHHOM JI0 TIOMUJIKOBUX BUCHOBKIB»®.

[Toka3HUKKM TICHOTH 3B’SI3KYy (KOC(QIIIEHT KOpEIsLlii, KOpessiiiHe
BiJTHOIICHHS 1 Ta 1H.), SIK y)ke OyJo cKazaHo, OyAyOTbCS JJIsl SBUII, SKi
npsMo  abo  HEmpsIMO  MAHarThCs  Jil  CKIAgHOI  KOMOIHAIi
B3a€MOCIUIETCHUX NpU4HMH. HazBeMo 1eil KOMILIEKC «yMOBaMu», B SIKUX
JaHe siBuIle icHye. PesymbraT Nii yMOB Ha SIBUIIA BHCJIOBJIIOIOTHCS B
(opMi XaOTMYHO 3MIHIOBAaHMX 3a HANPSIMKOM 1 CHJIOK KOJHUBaHb
BEJMYMHU SIBUINA Oisl MEBHOrO PiBHA (MOCTIHHOTO ab0 3MiHIOIOYOTO).
3aranbHy XapaKTEPUCTHKY KOMIUIEKCHOI il yMOB [a€ MpPOIOHOBaHHMA
TEOPi€r0 MMOBIPHOCTI MOKAa3HHUK CEPEIHHOT0 KBAJIPATHYHOIO BiAXUIICHHS
(o). Bin TakuM YMHOM BHMIPIOE HE CaMi YMOBH, & MOTY>KHICTb iX BIUIUBY
Ha siBUIIA. SIKIIO JOCIiIKEHHSIM OXOIUICHO JBa €KOHOMIUHMX SIBHILA, SIKi
MalTh CyMICHI (X049 OM YacTKOBO) YMOBH, TO IIsl CIHUIBHICTH YMOB
MIPU3BOJIUTE JIO JIESKO1 MOAIOHOCTI KOJIMBaHb 000X SIBHII. 3 JIOTIOMOTOIO
CEpeTHHOKBAAPATUYHOTO BIIXWIECHHS MOXXHA OIHATH CHIy il Tiel
YaCTMHH YMOB, fIKa € 3arajlbHOIO JUIS JAaHWX SIBHIN 1 TOPIBHATH ii 3
3arajbHOIO JIIE€I0 YMOB JIJIsl aHANTI30BaHWX sSBUIMIL. Lls moriyHa cxema Bene
JI0 TIPUPOIM TIOKA3HUKA TICHOTH 3B’ 513Ky — KOPEISAIIHHOTO BiTHOIIECHHS.

JloCIiTHUK, SIKUH BUKOPUCTOBYE B EKOHOMIYHOMY aHAJi31 MOKa3HUKH
TICHOTH 3B’s3KYy, MOBMHEH IaM’sTaTH, 110 KOe(illieHT KOpEeJsllii sBIsie
co0OI0  TINBKM  CHOPOMIEHWH crmoci®d  OOYHMCICHHS  KOPEJSIiiHOTO
BiTHOIICHHS JUIsl BHIIQAKY HPSMOJIHIMHOTO 3B’s13Ky. OCKINBKH MpHUpOAa
IIOKa3HUKIB 3B’ SI3KY HEpO3IiIbHA 3 CepPEeIHbOKBAIPATUYHUM
BIIXWJICHHSIM, Ti3HaBajJbHA 3HAYMMICTh TOKAa3HUKIB 3B 513Ky OOMEKEHa
TUMH ~ «yMOBaMHW», sKi (QOpPMYyIOTb JaHE CepEeIHbOKBAJpaTHUHE
BigxmwieHHs. ToMy NOLIMPEHHsS BHUCHOBKIB Ha JpYyri HEAOCIiIKEHHI
BUMAJIKK (BUILE TOBOPHJIOCH PO iX MOXKIHMBY HAsBHICTH) MPaBOMIPHO
JIUIIE HACTIIBKY, HACKUIBKM BHUBYCHI YMOBH THIIOBI 1 TIOBTOPIOIOTHCS B
KOOpJMHATAaX TpocTopy 1 yacy. JIns EKOHOMIYHHX JIOCHI/DKEHb Iie
OOMEXEHHSI MOXKe OYTH IMOJI0JIaHE 3HOBY TaKU IUISIXOM NPOHUKHEHHS Y
3MICT caMOTo TMOKa3HMKa 3B’SI3Ky. A TPHUPOJIa TTOKa3HIKA KOPEJSIii Taka,
10 BiH Ja€ JIMIIC BUXiAHY iH(OpPMALIiIO0 JJisi BHCHOBKIB PO MPUYMHHI
3B’SI3KU. SIKIIO PO3MOILT OJHIET 3 3MIHHMX KOPEIIALIHHOT MOJIENI HE MOXKE
OyTH OXapakTepH30BaHUI 3a JIONMOMOTOK  CEpelHHOKBAIPATHIHOTO
BIJIXMJICHHSI Yepe3 CJIa0Ky Bapiallilo sIBUII, TO B IIbOMY BHUIIQJIKy BTpaydae
3MiCT BUpaxyBaHHs KoedilieHTa KOpemsiii i KOpensiiiHOro BiJHOIICHHS.

¥ Xanpa A. MaremaTnuHa CTaTHCTHKA 3 TEXHIYHUMHU JojaTkamu : [lep. 3 anri. — M.: Bua-
BO ino3eM. JIit., 1956 .- C.585.
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Taki BWMamKW 3yCTPIHarOTBCA TOJi, KOJIW B KOMIUIEKCI TPHYUH, IO
(hopMyIOTh Bapiallito, OKpemi 3 HUX TIPOSBISIOTECS ¥ (hOopMi €BOIFOTOPHOT
a00 MepioUYHOI MOCIIAOBHOCTI B 4aci a0bo mpocropi. SIKIIo guHaMika
psoy HE OYMINEHA BiJ TAKMX KOMIIOHEHTIB, BUMIPIOBAHHS CHIIM 3B’S3KY
BTpayae 3MicCT.

OTxe, BUKOpUCTAHHS KoeilieHTa MPoCToi KOPEIsii K KPUTEPIito
OIIIHKK BipHOCTI mig0opy (akTopiB Juisi MOJelli MHOKMHHOI perpecii He
3aB)KAM BUMpaBjaaHe. JlaHuid cTaTHCTUYHUI MOKa3HUK BUMAarae 0coOIMBOI
00epeXHOCTI  BUKOPUCTAHHS HOrO B PONi  KPHUTEPilO, OCKIIBKH
B3a€MO3B 30K OJHHX 1 THUX JKe (aKTopiB 3 ypaxyBaHHSIM 1 0e3
ypaxyBaHHAM BIUIMBY 1HIIMX NPUYMH MOXKE IPOSBUTHUCS MO-pi3HOMY. A
MapHa 3aJeXHICTh IrHOpYe Ail0 IHMMX (aKTOpiB, NPUIIUCYIOUYH 11
MOBHICTIO TUIBKK OJHOMY. ToMy HalOibII METOAMYHO OOTPYHTOBAHHM
Oyle BHW3HAUEHHS HE TUIBKH TApHHUX, ajleé W YacTKOBUX KOeQilli€HTIB
Kopensii. YacTkoBa KOpEJAIlis J03BOJSE BHUKOHYBATH OUTBIN TIHOOKE
JOCIIDKEHHST 3B S3KIB MDK SBHINAMH, JAl0Yd MOJKJIMBICT BHIUIMTH
BIUIUB B OKPEMO KOHKPETHHX NPUYHH HA 3MiHy BEJTMYMHU PE3yIbTaTHBHOI
O3HaKH.

B exoHOMIUHWX MOCTiIPKEHHSX YacTKOBOIO KODETAIii Maibke He
KOPHUCTYIOTBCS, & 0OMEKYIOTHCS TIAPHOI0 1 MHOXKUHHOI. MiXK THM NIpUpo/ia
4acTKOBOrO KoedillieHTa KOopelsiii po3KpuBae JIHCHMM 3B 530K 1
B3a€MO3AJICKHICTh OKpeMHX (hakTopiB, SKMH MIir OW BHABHUTHUCS
3aTyIIOBaHUM IPU BUKOPUCTAHHI JHIIe KOS(II[iEHTIB MapHOi KOpesii.
Tak, mTpu  BUBYCHHI  KOJMBaHb  BPOKAWHOCTI  KapTomii B
cimerocnmignpuemctax (101  rocmonmapctBo) Oyno Bimibpano Tpu
(akTopH, sIKi 3 €eKOHOMIYHOI TOYKH 30py HAHOLIbII BaroMo BH3HAYAIOThH
Bapialilo PiBHA BPOXKAHHOCTI — L€ KUIBKICTh BHECEHHX MiHEPaIbHUX
JOOpUB Ha OJMHULIO IJIOMI, SIKICTh 3eMJIi 1 piBeHb (OHI03a0€3MeUeHOCTI
(Tabm. 55).

[Tapai koedimieHTH, SK BUAHO 3 JaHUX TaOJNWIN, BKazadl Ha
HasBHICTH cnabkoro (0,227 — 0,276) KopensIiitHOTO 3B’ sI13Ky BPOXKAHHOCTI
3 IocIipKyBaHUME (akTopamu. [IpoBeneHa mepesipka iX iCTOTHOCTI Tpu
mopo3i  #moBipHocTi 0,99  migTBepawiia  BIpOrimHICTH  (pakTOpiB
yA00OpEeHOCTI IPYHTIB 1 oH103a0e3meueHoCTI (IogaTtok 11).

VY winomy JIst MOJCITI CTATUCTUYHI XapaKTEPUCTUKU TICHOTH 3B'S3KY,
oJiepKaHi Ha MiJCTaBi MapHOI KOpeAllii, HAaBOJATh Ha CYMHIB B YaCTHHI
KaTeropu4HOCTI IX TpakTyBaHHA. EKOHOMIUHA Mpupoja AaHOoi 3a1eKHOCTI
3anumae  Oa’kaTW HasSBHOCTI OLIBII TICHOTO 3B’SI3KY JOCIHIIKYyBaHUX
3MIHHUX 3 PE3yJbTaTHBHUM I[IOKa3HUKOM ypoxaiHocTi. Lle moOymkye
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MIPOJIOBXKUTH JIOCHI/DKEHHS BHOpaHUX (aKTOpiB, BUSBUTH I1X YHCTUH
BIUTUB, PO3paxyBaBIIM KOe(DIilliEHTH YaCTKOBOI Kopendmii B po3pisi
nociaipkyBaHux (akropiB. HampoTuBary mokasHHUKaM HapHOI KOPEIISii,
3HAYCHHS YaCTKOBUX KOC(QIIieHTIB Kopesmii (Ttabm. 55) Bkasye Ha
ICTOTHUH TICHUH 3B 30K (aKTOpiB 3 Ppe3y/IbTaTHBHOIO O3HaKoi0. lle
BIJIIIOBIIa€ BUCIIOBJICHUM TEOPETUKO — JIOTTYHUM MPHUITYILICHHSIM.
Opepxani Koe(IliEHTH YaCTKOBOI KOPEJIIl J03BOJMIIA BUSIBHTU
YUCTUI BIUIUB BCiX PO3MIIAAyBaHUX (PaKTOPIB MPH MOCTIHHOCTI 1HIINX, 1110
BIAIOBIZA€ METI AOCHIHKEHHS 3aI€KHOCTEN CKIATHUX EKOHOMIYHUX
SIBUIIL.
Tabnuys 55
XapakTepUCTHKH MAPHOI, YACTKOBOI i MHOKHHHOI Kopesiuii pakTopis 3
MOKA3HUKAMH BPOKAWMHOCTI KAPTOILI1

He3zanexHi 3MiHHI KoedinienTn kopensinii | Koedinientu perpecii
((akropn) mapHoi 9aCTKOBOI MapHOi | MHOXHHHOI

BreceHo MiHepalibHUX J00OpUB Ha
1 ra piuti, 11 JIFOYOTO PEYOBHHU 0,268 0,885 12,151 12,284
(x1)
SlkicHa omiHKa 3eMJi B 0anax (Xp) 0,227 0,778 0,819 0,958
Bapn.cn, OCHOBHHX .BI/Ip06HI/I‘-II/IX 0276 0.882 0.084 0,098
¢doniB Ha 1 ra pir, TpH. (X3)

7.2.6. Jlorika nmo0y10BH MHOKMHHHUX KOpeJisilliliHo — perpeciiiHux
MojeJiei

Sk Oyno cka3aHO, reOMETpHYHA TPHPOJA PIBHSHHS MHOKHUHHOT
perpecii BU3HaYa€e MOJI0KEHHS B TIPOCTOPI IJIOLIUHY BIAMOBIAHUX 3MIHHUX
X1,X2,X3...., Xp 1 Y. Came pIBHSHHS XapaKTepu3ye KiIbKICHUH 3B’SI30K MK
JOCIIDKYBAaHUMHU O3HAKaMU 1 JO3BOJISIE BUPAaXyBaTH OUiKyBaH1 3HAUCHHIM
PE3yIABTaTUBHOI O3HAKM MiJ] A1€10 BKIIOUEHHUX B aHaji3 03HaK — (haKkTopiB,
MOB'SI3aHUX JAHUM PiBHSHHSIM.

HaiiBasxnuBile nuTaHHA KOPESILIHHO — perpeciiHoro aHaiizy €
niglip Ty aHamiTUYHOI (YHKUIi MPH BUBUYEHHI MHOXXHHHHX 3B S3KiB.
Hackinbku BakiMBe 1€ IMOJIOXKEHHS CBIAYMTH pO3ropHyTa me B 60- X
pOKax MHHYJOIO CTOJITTS HHUHI TpuBae AucKycis. Hampuxman, Bimomi
amepukanchki ekoHomerpuku E.Xemnmi 1 JI./lwnnon BBaxaroTh, MO IS
«... EKOHOMIYHHX SIBHII € HEWMOBIpHHMM, 100 BCIM yMOBaM HaHOiIbII
BIJIMOBIAAB OJWH THIL.. PyHKIIT. /10 TOro K pi3HI JHOAM MOXYTh IPUBECTH
B OJJHAKOBOMY CTYIICHI OOIPYHTOBaHI JOBEICHHS Ha KOPUCTh BUOOPY TOTO
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gi  iHmoro TuNy GyHKMI. Jledki aBTOpM CTBEPKYIOTH, SIKIIO
TEOPETUYHO HEMOXXIWBO OOTPYHTYBaTH THN (YHKIi, TO 1€ MOXKHA
3pOOUTH EMITIPUYHO, HAa OCHOBI rpa)iuHOro aHali3y MapHUX 3B’SI3KIB .
(JIyxkomcbkuit S1.1., 1961) Take TBepmkeHHs TpeOa BBaKaTH HEBIPHUM.
ExoHOMIiuHI sBHINA, SIK HisAKI iHINI, B3aeMo03B’s3aHi. Omxke, rpadiuHuit
aHaJ3 MmapHUX 3B’S3KIB MK (YHKIIIEIO 1 apryMEHTaMH MaJlo, 110 Ja€ JUIs
00rpyHTYBaHHSI (POPMH MHOKHHHOTO 3B’SI3KY.

OxpeMi eKOHOMICTH 1 CTATHCTHUKH IMPONOHYIOTh BHKOPHCTOBYBATH
JUIs TOOYMOBH KOpENALIHHUX MOJENeH, CTelmeHeBY QYHKIIIO BHIY:
yEag X,

Sk aprymMeHT BHUCTaBJSIETBCS Te, MO : 3pydHOrO (hopmoro
B3a€EMO3B 13Ky EKOHOMIUHUX TIOKa3HUKIB € J00yTOK TMoKa3HuKiB. Lle
MiATBEPIKYETbCS BCIM KOMIUIEKCOM icHyrounXx ¢opmyi. [lokazHuku
HOPMHU aMOpTH3allii, BUPOOITKY, PEHTA0CIILHOCTI, JIAHI[IOTOB1 aHATITHYHI
MOKa3HUKH — OTPUMYIOTh METOJOM alreOpaidHoro MHOKeHHS. [loHSATTS
¢bopMu 1TOOYTKIB TIOJETIIMTh TAaKOXX HACTYIHHH aHalli3 3MiH HOPM
BHPOGITKY BILTHBY Pi3HHX 00’ €KTHBHUX IIPUUHH °.

B.Il.XaiikiH Ta iHWI, HampuKIaa, OOIPYHTOBYIOTh 3aCTOCYBAHHS
CTENIEHEBUX MOJAEICH THM, IO IpH IUIAHYBaHHI, TOJOBHHUM YHHOM,
BpPaxoBYIOTh HaWMEHII BiHOCHI BIIXWJICHHS (AKTUYHUX 3HAYEHb BiT
PO3PaxyHKOBHX, OJICPKAHUX 32 PIBHSIHHSAM PErpecii.

[lomiOHa apryMmeHTallisi HeNmepeKOHJMBa. BiAHOCHI BIIXWUJICHHS
MOJKHA OJIepKaTH, He BUKOPHUCTOBYIOUHN Jorapu(pMidHO1 JiHiiTHOIO0 dopmMu
3B’SI3Ky, HANpHUKIAA, YSBIAIOYM BUXIJHI JaHI y BHIVIIAI 1HAEKCIB,
NPUUHSABIIA TPH [BOMY TiMOTE3y Mpo JIHIHHY 3aJIeXKHICTh MK
PE3yIBTATUBHOIO 03HAKOIO 1 03HAKaMHU — (akTopaMu. Alle cripaBa B TOMY,
IO 3aCTOCYBaHHsI KOPEJSIIIMHOTO i perpeciiiHoro aHanmizy e(eKkTHBHE
JIMIIC TOJi, KOJM MOJICIbOBAHA CYKYIHICTh MPEJCTABJICHA IIHPOKOIO
Bapialli€lo piBHIB MOKA3HUKIB, IO BXOAATh B Mojeib. [Ipn BUKOpHCTaHHI
BIZTHOCHHX YHCEJ Ll YMOBA 4aCTO MOPYIIYETHCS.

HesBaxarounm Ha psga mepeBar creneHeBoi (yHKUil (mpocToTa
JiHeapu3alii, 3py4HICTh 1HTEpIIpeTamii 1 T.1.), BOHA Ma€ MEBHI HEJOTIKH.
Tak , okpeMi o3Haku — (akToOpu, SKi BXOIATH BXiAHI B KOPEISLIHHY
Mozienb (Taki, SK piBeHb MeXaHi3alil piBeHb peHTa0eIbHOCTI Ta iH.)
MOXYTb BUSIBUTHCS PIBHUMH HYJIIO. SIKOM B JTaHOMY BUIAJKy BHOPATH THIT
¢yHKIil y BUrISai 700yTKY (hakToOpiB, TO BOHA B P/l BUTIAAKIB BUSBHIIACS
0 piBHOi HymIO, a pIMIEHHS CHCTEMH pIBHIHH Oyno O mOB'A3aHO 13
3HAYHUMH OOYMCITIOBATPHUMH TPYOHOUISIMH. Tak, Tpu JiHEeapu3arii
JIOBOJIUTHCSI CTUKATUCS 3 THUM, IO B PIBHSHHSAX Hi OJIMH 13 YJICHIB HE
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MiIA€THCS JIOTapUPMYBaHHIO, OCKLTBKH 1g 0= - © .

OTxe, MaTeMaTHYHA MPUPOIA KOPEISIIIHHAX MOJIeTIeH CBIAYUTE TIPO
Te, mo (yHKLis MOBHHHA HacaMmmepel OOIPYHTOBYBATHCh E€KOHOMIYHO.
SIKmo 1BOTO 3pOOMTH HE MOXKHA, TO THN (QYHKIII BH3HAYAETHCA
EMIIIPUYHO, TOOTO MNUIIXOM MOOYAOBU psay GYHKIH 1 OLIHKH iX
a/ICKBATHOCTI TIEBHUMH KPUTEPISIMH.

EXemni 1 J.JioH y JgaHOMYy BHIIAAKY BKa3yrOTh: «Jlis
EMIIIPUYHOTO JTOCTIKEHHSI HEIOCTaTHBO TiIBKH JIOTIYHO OOTPYHTOBYBATH
Mojiesib. BoHa 70 TOro  TOBHMHHA MiJJaBaTHCS MaTeMaTU4HIi 00poOIIi.
JlocnmigHUK TIOBMHEH IMIITH Ha KOMIIPOMIC 3 TEOPETUYHO 1/1eanbHOI0
Mozeso. [1o — mepiie, yucao po3risayBaHUX OKPEMUX 3MiHHUX MTOBUHHE
OyTH BU3HAUEHE 3 BPaxyBaHHSIM K MOYJIMBOCTI OJICp)KaHHS JaHMX, TaK i
HAsBHOCTI pecypciB AJisl IPOBeACHHS po3paxyHKiB. [lo — apyre, HeoOXinHO
BUKOPHCTaTH Takui (QYHKIIOHAJbHUI BUpaA3, SKUH CTaTUCTUYHO
MIPUITYCTUMHH SIK TIPU OIIiHIII, TaK i IpHU BUMIPOOYBaHHI iCTOTHOCTI. Tomy
moOyoBa €KOHOMIYHOI MOJIENI JTAHOTO €KOHOMIYHOTO SIBHINA 3aJIeKUTh
Bix TIpo0OIeM, TIOB’I3aHUX 3 OJCPKAHHAM JaHUX X CTATHCTUIHOI OIIHKIDY
(Xenmi €. 1 Himmon ., 1965).

[Ipupoma MHOXHHHHX KOPEJAIMIHHUX Momeiedl 1 mporec ix
nmoOy0BH  3000B'sI3yI0Th ~ BpPaxOBYBaTH  OO0'€KTHBHI  OCOOJHUBOCTI,
HATPUKIA]], CITbCHKOTOCIIOAAPCHKUX TIIMPUEMCTB, Jie, SK TpPaBuio,
po3rnsaatoTh ABi rpynu (akropis. [lepira 3 HUX 3B'sA3aHa i3 IPUPOTHUMH,
Jpyra - 3 MarepiaJbHUIMH YMOBaMH, 5IKi € MPOJAYKTOM AisTBHOCTI JIFO/ICH.

dakTop NPUPOAHIX YMOB CYTTEBO BILIUBAE Ha MPOIIEC BUPOOHUIITBA,
a pa3oM 3 HMM 1 Ha mpouec yTBOpeHHs BaprtocTi. Mis mporo ¢dakropy
migBHILYy€e a00 3HMKYE PIBEHb 3aTpaT Ha BUPOOHHUIITBO OJHOTO 1 TOTO X
00CsTy CIOKUBHOT BAPTOCTI.

o npyroi rpymnu BiTHOCATH QPaKTOPH, SKi BUILTUBAIOTH 3 BUPOOHHUO
rocnogapcbkoi  misibHOCTi. lLle, Hacammepen, HampsM 1 piBeHb
crienianizauii MiJOPUEMCTB, PO3MIpP 1 CTPYKTypa BHUPOOHHYUX (OHJIB,
00’em BupoOHHuITBa 1 T.1m. JlaHa Tpyma (akTopiB iCTOTHO BIUIMBA€E Ha
e(heKTUBHICTh BUPOOHMIITBA 1 TOMY IOBHHHA OCOOJIMBO BpPaxOBYBaTHUCS
TIPU KOPEIIAIHHOMY MOJICTIOBaHHI.

dakropaMm — apryMeHTaM, BiIiOpaHuM JUIsd BKIOYCHHS B PErpeciiHy
MOJIeTIb, TPEISIBISAIOTECS TAaKOX, KpIM OCHOBHOI BHMOTH  IIPO
BiJOOpakeHHS 00 €KTUBHHX OCOOJMBOCTEH  CLIBCHKOTOCIOIAPCHKUX
HiIPUEMCTB, TAKOX 1 JesiKi iHIi BuMord. Hacammepes ¢pakTopu MOBUHHI
OyTH KINBKICHO BUMIpHI, OCKUIBKM KOpEJsImiiHI (HOpMyIH 3a CBOEIO
MPUPOAOIO BiIOOPaXKaroTh 3B’SI30K TUTBKM MiX KiJIbKICHO BH3HAYEHUMH
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O3HaKaMH. Y BHNAJKy BKIIOYECHHS B KOPEJALIIHY MOJETb SKICHUX O3HAK
iM HEe0oOXiTHO HamaTH KiIbKICHY BH3HaueHiCTh. lle Moxke OyTu 3pobneHo,
HAIPUKIIA, 3a JTOIOMOT0I0 0alIbHOI OLIHKH, IIIIXOM IIPUCBOEHHS PAHTIB 1
T.JI.

IIpobrmema aHaiizy 11e OUTBIT YCKIIATHIOETHCS, KOTH SKICHO Bapiproe
3ajekHa 3MiHHA BeinnuyuHa. Ski O TEpeTBOpPeHHsS MpU [LOMY HE
3aCTOCOBYBAJIMCS, IPUPOJA KOpENALii OpieHTye TyT JIMIIE Ha
HaOJIMKEHICTh Y BiZOOpaskeHHI JOCITIHKYBaHHUX 3aJIC)KHOCTEH.

[Ipupoaa xopensuii BuMarae, JOTpUMaHHSI YMOBH, 000B’I3KOBOT /ISt
nigdopy 3ayekHO1 1 He3anexHoi 3MiHHUX. JKoIHa 13 3MIHHUX HE TTOBUHHA
3HAaXOAMTUCHh Y (QYHKIIOHANBHIN 3aJeKHOCTI Bif iHIIOI, abo iX rpymu. 3
oIHOro OOKy, IISI BUMOra BUIUIMBAE 3 TOTO, 110 HEMA€ CEHCY UIyKaTH
KOpeJSIIiMHY —3aleXuTh TaM, J€ 3a3Jajierib BiJOMO ICHYBaHHSA
(yHKIioHampHOI  3amexHOcTi. 3 iHmOro ©OOKy, TpH iCHYBaHHI
(hyHKIIIOHaTBPHUX 3B’S3KIB MK BKIIOYCHHIMH B KOPENAILIHHY MOJETh
MMOKa3HWKAMH, SIKi YTBOPIOIOTHCS B XOZ BHPIIICHHS MOJIENi, CHCTeMa
HOPMaJBHUX PIBHSIHB MOXKE BHUTH MTOTAHO 200 B 30BCIM HE 00YMOBIIEHOIO,
a oJieprKaHi pe3ynbTaTh — HeHAIIHHUMHU.

HeoOxigHo 3BepHyTH yBary Ie Ha OJWH MOMEHT METOJIOJIOTi9HOTO
nopsiiky. [Ipu moOyzoBi KOpensiiiHUX Mojielieli y HUX HE MOXHA
BKIIIOYAaTH rpymy (akropiB, miHiiiHA KOMOIHAIiS SKHX JOPIBHIOE
MOCTIMHIM BeauunHI a00 Oyu3bka 110 Hei. Y IbOMY BHIIQJIKy CHCTEMa
HOpMaJIbHUX PIBHSHB JUIsl BU3HAYCHHsI KoedilieHTiB perpecii abo He Mae
pitieHHs1, a0 HOro OJepKYIOTh B Pe3yibTaTi BUNAJIKOBUX BiIXUJICHb. Y
MONIOHMX BUMAJKaX, SKIIO MapHUH KOe(iieHT Kopessuii MiX JBoMa
o3HakaMu — Qakropamu nepesuinye 0,8 (3 MEBHUM JOBIpUYUM PIBHEM), TO
BKJIIOYATH B KOPEJSILIHHY MOJICNIb MOXKHA OJ1H 3 (DaKTOPiB.

HemoxxnmuBo He BIigMITUTH, MmO BiAOip BHUXITHUX JaHUX IS
PO3paxyHKIB KOpEJAIIMHOrO aHamily BHMAara€ BeIIMKOI yBaru i
obepexxnocti. ChopaBa B TOMy, WIO, 3 OAHOro OOKy, HajailHICTb
KOpenmsainaux  Qopmyn  Oe3mocepemHbO  3aNEeKUTh  Bi — 00csTy
CTAaTHCTUYHOI CYKYIHOCTi. AK€ B OCHOBY KOPEJSIIMHMX PO3PaxyHKIiB
MOKJIAJICHO YCePEeIHEHHS - YCEePEAHIIOThCS K XapaKTep BIUIUBY KOXKHOTO
BpPaxoBaHOro (hakTopa Ha 3aJIe)KHY 3MIHHY, TaK 1 3araJibHU BIUIMB PEIITH,
HEBpPaxOBaHUX MPHUYUH. 3arajbHOBIIOMO, 1110 CEPEAHI TUM HaIIMHIII, YUM
3a OUTBIIMM 00CATOM JIaHUX BOHU PO3PaXOBYBAJIHCh.

3 iHmoro OOKy, BKJIIOUYCHHS B KOPEIAILIMHY MOJENb JI0JaTKOBUX
JIAaHUX, SIKIIO BOHO OYJI0 3p00JIeHO 0€3 HAJeKHOTO SIKICHOTO BimOopy,
MOXX€ TIPU3BECTH JIO TOro, 110 (OpMyJIOH0 HEMOXKINWBO OyJie
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KOpHucTyBaTHCs. BimoMo, 10 cepenHi IWIIe TOAI MAalOTh peabHUN
€KOHOMIYHHUH 3MICT, KO BOHH TPYHTYIOTBCA Ha SIKICHO OJHOPITHOMY
Mmarepiani. Teopist cepeHix BEIMYMH BYMTh HAC 3aCTOCOBYBATH iX JUIs
KIUIbKICHOT XapaKTEPUCTUKU TUIBKH OAHOPIIHOT CYKYITHOCTI.

Sk mpaBHIIO, CKOHOMIYHI SIBHINA CKIIAAYIOTBCS MiJ JI€H0 0araThox
¢dakTopiB. Ane OaxkaHHsS BpaxOByBaTH IX y KOpeNsLidHIA Mojeni B
MOXKJIMBO OUIBLIIA KIIBKOCTI JOCUTH piAKo cebe Bumpapaye. Taka
KOpeJsiliiHa MOJeNb 3aHaATO TPOMi3[Ka, MPUYOMY BIUIMB BEITUKOL
YacTUHH (HaKTOPIB BUSBISETHCS CTATUCTUYHO HEICTOTHUM.

TakuMm unHOM, mNpHpoja Kopensauii i perpecii BBOAWTH TEBHI
OOMEXeHHI B YaCTHUHI MPAKTUYHOTO BHUKOPHUCTAHHS KOPEISLIHHO —
perpeciiHoro Meroqy B aHalli3i COLialbHO — E€KOHOMIYHHX HPOLECIB.
OpnepkaHHS BIPOTiTHMX BHCHOBKIB 3a pe3yjbTaTaMH KOPEJALIAHO —
perpeciifHoro aHami3y MOXKIIUBE TUTHKH TPU JOTPUMAaHHI MTEBHUX, BAMOT.
OcranHi BUIUIMBAIOTH 13 camoi mpupoau kopessiuii. HasBemo ocHOBHI 3
HUX: BH3HAUEHICTh XapakTepy  3alIe)KHOCTI (TIpsAAMOITiHIHHOT,
KPWBOIIHIHHOT), CTATUCTHYHA OJHOPITHICTH JOCIHIMKYBaHOI CYKYITHOCTI,
KITbKICHHIA BUMIp O3HAK, TOCTATHIM 00CSIT BUOIPKH.

[HKOMM NMOCHITHWKK 3 METOI0 OJep)KaHHS KOPHCHOI MPaKTHIHOL
iHpOpMAaIlii HAMararoThCsl BUSIBUTH 3aJIEKHOCTI B i/IeallbHOMY iX BHTJISIL,
KOJIA Jy’)Ke BUCOKI KoedilieHTH Kopensiii. B pe3yibrati mae miciie Taka
cepiio3Ha TIOMHIIKA: OJHOYACHO PO3IIISAAEThCA AY)KE BEIWMKa KiIbKiCTh
(akTopiB, MPUUOMY JESKi 3 HUX TICHO MOB'SI3aH MiXK c00010. 3MiHa OTHOTO
¢dakTopa B TakoMy BHMNaAKy O€3yMOBHO BHUKJIMYE 3MiHY IHIIOTO, B
Pe3ybTaTi YO0 BaXKKO BIAOKPEMHUTH YHCTHH BIUIMB OJHOTO (haKTOpa Bif
BIUIMBY IHIIOTO 1 3aJ0BUIHUTH TPHUPOIY, Ha SIKil IPYHTYETHCS TEOPis
MHOXKHHHOI Kopessiii . Uepe3 1e BBEJCHHS B aHAIi3 BEIUKOI KUIBKOCTI
(axkTopiB 3 METOI0 BUBYEHHS iX BIUIMBY Ha Pe3yJbTaTHBHY O3HAKY 1HOII
30BCIM HE TaK JOLUIBHO, SK 1€ 34A€ThCS 3 MEPIIOro MOTJIIy.
Metomomnoriyaa Oyae OUTBII MPaBHILHUM BiIOMpaTH Ti 3 HHX, SKI €
OCHOBHHMU.

Jng  ycHmimHOTO  MPaKTHYHOTO BUKOPHCTAHHS — KOPENSAIIHHIX
MoOjeIeH sK 00 ’€KTHBHOIO KPHUTEPI0 HAMKPAIIOro PIiBHSIHHS 3B’SI3KY
MOXXYyTh OYTH BHMKOPHUCTaHHI KOC(QII[IEHT MHOXHHHOI KOpeysmii 1
CTaHJapTHA IOMHUJIKA OI[IHKK 3a PIBHSAHHSIM MHOXXHHHOI perpecii mpu
3aJIOBIIbHIM EKOHOMIUHIM iHTepnpeTamii camoi Mojaen MHOXHHHOL
perpecii. 30kpeMa, HampsiM i cUJla BIUIUBY OKpeMHX (DAaKTOPIB Ha 3aJICKHY
3MiHHY, sIKa& XapaKTepH3YEThCs TMapaMeTpaMHu piBHSHHS, TIOBHHHI
BIANOBIiJaTH EMIIIPUYHMM ysiBAM Mpo Led BIUIMB, TOOTO KpiM
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MiATBEP/HKEHHS PIBHSA 3HAYMMOCTI CIIOCTEPEKYBAHOT B3a€MO3AIICKHOCTI
CTATHCTUYHMMH METOJaMH HEOOXiTHO pEeTeNbHO BHUBYWTH ii JIOTIYHY
OOTPYHTOBAHICTB.

BpaxoByroum, 110 B3aEMOMIS OJHUX 1 THX Ke (aKTopiB 3
BpaxyBaHHAM i 0€3 BpaxyBaHHS BIUIMBY iHIIMX IPHYMH MOXE BUSABIATHCS
Mo - pI3HOMY, BCUISIKI BHUCHOBKHM MpPO MOXIHBY (OpMY 3B’SI3KY Y
OaratodakTopHiii Mojeni, 3poOJCHHMI Ha IMIJACTaBl aHali3y MapHUX
3aJIeKHOCTEH, HE MOBUHHI TPAKTYyBAaTUCS SK aOCOJIIOTHO BipOTiIHOCTI, 110
HUX HEOOXIJHO BIJHOCUTH Jyxe O0OepekHO. Y I[bOMY BiJIHOIIEHHI
NepeBary BiAJIAal0ThCS METO/IY YaCTKOBOI KOPEJISLIi.

3acTocyBaHHSI JaHOT'O METOAY B €KOHOMIYHOMY aHaii3i HOCUTH Y
BiIOMiH Mipi yMOBHUH XapakTep. IlpuumHHM, £Ki BIUIMBAIOTH Ha
JOCHIDKYBaHl SIBUIA B Tally3sX HApOJHOIO TOCHOJAapCTBa, JyXKe
pizHOMaHiTHI. ToMy HEOOXiTHO 3aBXAHW TaM ATaTH, SKIO0 BUKIFOYHTH
BIUTUB OJHOTO (hakTopa Ti MO 3aJTUIIMINCS HECYyTh Ha celi i psaay
IHIIMX YMOB, HE BPaxOBaHMX B JIOCII/DKEHHI. | Bce K Taku 3aCTOCYBaHHS
METOJy 4aCTKOBOiI KOPEJISIii Mae BaXXJIMBE 3HAUCHHS IPH MOTIHOICHOMY
aHaITi31 MHOXKHHHOT KOPEJISIIIii.

Icayrote ¥ iHm mpUHOMMOBI (1 AWCKYCifHI) MUTaHHS Teopii, sAKi
OpIEHTYIOTh Ha TIPABOMIPHICTH BHKOPHCTAHHS METOJy KOPENSLiHHO —
perpeciiHoro aHaiizy CoOMiajJbHO - CKOHOMIYHMX SBHUIN. Po3risg ix
BUKJIIOYEHO, Yy 3B’S3KYy 3 METOI0 1 3aBJaHHSAMH JAaHOTO MOCIOHHKA.
Te3ucHICTh BUKIIAJCHHS OKPEMHUX IMUTaHb JIAaHOTO PO3Aly 00yMOBJICHA
TUMH K IPUYHUHAMH.
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MOJYJIb 4

TEMA 8. AHAJII3 IHTEHCUBHOCTI IUHAMIKH

§ 8.1. CratuctuyHi paau 1uHamikm,
OCHOBHI MpaBuJIa iX Mo0Oy10BH

SBUIIAa CyCHINBHOTO JKUTTS 3HAXOASATHCS B IOCTIMHMX 3MiHax i
PO3BUTKY SIK y TPOCTOpi, Tak 1 y daci. OgHE 3 OCHOBHHX 3aB/IaHb
CTAaTUCTUKU MOJISTa€ B IOCTIDKEHHI IPOLECIB 3MIH 1 PO3BUTKY SIBUIL Y
yaci, TOOTO BHMBUEHHsI IpoLECy IX pO3BUTKY. YuCIOBI MaHi, SKi
XapaKTepU3yloTh Taki INPOLECH 1 SBUINA, YTBOPIOIOTH PsAM JUHAMIK
(iHKONMM iX HA3WBalOTh JAMHAMIYHUMH, XPOHOIOTIYHUMH a00 YaCOBHUMH
panamu).

PsagoM auHAMiKM y CTaTHCTHUIIl HA3MBAETHCS PSJ YMCEN, SKHH
XapaKkTepu3ye 3MiHy BEJIMYMHM CYCIUIBHOrO siBUINA y dYaci. Lle psn
MOCTIIOBHO PO3TAIlIOBAHUX Y XPOHOJOTIYHOMY TIOPSJAKY 3HAueHb
MOKa3HWKa, SKUH y CBOiX 3MiHaxX BioOpaxkye Xig PO3BUTKY
JOCIIHKYBAHOTO SIBHILIA.

KoxxHu#l psn AMHAMIKK CKIIAAA€ThCS 3 JBOX €JIEeMEHTIB : 1) psiay
PiBHIB, sIKi XapakTepu3ylOTb BEJIMYMHY SIBUILNA, HOTO po3Mip; 2) psay
nepioaiB abo0 MOMEHTIB yacy, A0 AKHMX Hayiexarb piBHI psmy. OOuzasa
CJIEMEHTHU HAa3UBAIOTHCS WICHAMH DSy JTUHAMIKH.

[Ipukmamom pagy AWHAMIKE MOXYTh OyTH [aHi, HaBeIeHI B
Tadymi 56.

Tabauys 56
BupoouuuTBo npoaykuii mianpueMcTBomM
Pik 1999 | 2000 | 2001 | 2002 | 2003 | 2004

Bupoduniso, | ¢4 1 5100 | 2400 | 2200 | 2300 | 2350
THC. TPH.

Psanm nunamiky maroTh MaTepian i aHaji3y PO3BUTKY COIIabHO —
€KOHOMIUHUX SBUIN 1 mporeciB. Ilpukiamu iX BUKOPHCTaHHS MOYKHA
3HAWTH B Pi3HUX cepax eKOHOMIUHOI poOOTH. 3HAUCHHS PSAIB JUHAMIKH
3pocTae SIKIO BOHU BEAYThCS HENEPEPBHO HA MPOTS3i JIOBIOTO dYacy.
JlocmipKeHHsI TaKOTO PsY Ja€ MOKIMBICTH BUBYATH TPOLIEC PO3BUTKY
SIBUILI, BUSSBUTH OCHOBHI TEHJICHIIIT 1 3aKOHOMIPHOCTI IIbOT'O PO3BUTKY.

CraTuCTHYHI J1aHi, 0 BXOJAThH 10 CKJIQJy PAIIB JUHAMIKYA TIOBHHHI
OyTH MOPIBHAHUMH MiX co0o10. Bukopucranns ix B aHamizi nependauae
MOTIEPETHIO PETENIbHY MepeBipKy 1 mepepaxyHku. Ciix migKpeciauTH, 1o
noOynoBa psay AWHAMIKKM Tepeadadae JOTPUMAHHS IEBHUX BHMOT.
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Pozriaaemo ix.

1.  VYci noka3HUKW pALy AUHAMIKH TTOBWHHI OyTH BipOTiTHUMH,
TOYHHUMH, HAyKOBO OOTPYHTOBAHMUMH. SIKIIO B psily NOKA3HHKIB € Xo4a 0
OIWH HE MPAaBWJIBHO OOYMCIICHWH, TO TMOPIBHAHHA 3 HUM NpHU3BEIC IO
[IOMUJIKOBUX BUCHOBKIB.

2. Tloka3Huku psily JMHAMIKM TIOBMHHI OYTH TOpIBHSHHI 3a
3MICTOM, TOOTO BOHH ITOBHHHI OOYHCIIOBATHCS 34 €HHOI0 METO0JIOTIEI0
(HampuKkiaa, BUPOOHUITBO BalOBOI MPOAYKLIi IMOJAETHCS B €IMHUX
MOPIBHSAHHUX L[iHAX).

3. TlopiBHSIHHICTB 32 TEPHUTOPIEIO, J0 SIKOI HaJeKaTh MOKA3HHKH
psany nuHamikd. Taka BUMOTa BPaXxOBY€ETHCS y BUMAJKAX, KOJIU MPOTITOM
nepiony, SKMM OXOIUICHO PsAJ AMHAMIKH, BiIOyBantucs 3MiHU MEX paiioHy,
obnacti 1 T.4. Hanpuknazn, y 2004 poui 1o tepuropii aamMiHicTpaTuBHOTO
paiioHy Oyia mpueIHaHA YacTWHA 3€MeJb CYCITHBOTO paiioHy. B Takomy
BHITAJKy TPHU TOOYIOBI psAy JAWHAMIKH TEBHOTO SBHINA 34 TOMEPEIH]
POKH pOOUTHCS MONpaBKa Ha NPUETHAHY TEPUTOPIIO.

4.  TlopiBHSAHHICTH y 4aci. 3a Ii€f0 YMOBOIO (BUMOTH) ITOKa3HUKH
Py IMHAMIKY TIOBHHHI OyTH OOYHMCIIEHI B OJHAKOBI Mepion yacy abo Ha
OOHYy M Ty > camy Jary. SIKIIO [JaHa BHMOra HE BHUTPUMYETHCS,
3IIACHIOIOTH BIAIMOBINHI MepepaxyHku. Hampuknan, He MokHA OyyBaTH
psan nuHaMmike 3a 1994 — 2004 pp., skmio € inopmaris 3a 1994 — 2003 pp.
Mpo BaJIOBE BUPOOHMUITBO M’sica 3a pik, a B 2004 p. — 3a 10 micsauiB . Y
JAaHOMY BHIIAJIKY OepyTh JaHi KOKHOTO poky 3a 10 micsiiB, abo OyayroTh
psin micis 3aBepuieHHs 2004 poky.

5. TlopiBHSHHICTE PSJIiB AMHAMIKH 32 KOJIOM OXOIUTFOBAaHUX HUMH
00’ekTiB (Hampukiaza, hepMepcbkux rocmonapcets). Tak, skmo 1o 1995
pPOKy y cknani padiony namiuyBasocs 300 depmepcbKHX TOCIOAAPCTB,
notiM mpuenHanocs me 116 rocmomapcTB, TO TpU HOOYAOBI ALY
muHamikn 3a 2002 - 2004 pp., HEOOXITHO BCi TOKAa3HWKU OOWpaTH,
BUXOASYM 13 ckiaay ¢gepMepcbkux rocrnonapets a0 1995 poky, To6To 110
300 rocriomapcTBax.

Kpim 3a3HaueHux Buie BUMOT, 0e3 ypaxyBaHHs SKHX HEMOXJINBO
nmoOyayBaTH psJi JUHAMIKH, HEOOXITHO TOTPUMYBATHUCSA OJHUX 1 THX
caMHX OJIMHHIIL BHMIpy. He MoOKHa TakoX, B OJHOMY psIy JTUHAMIKH
MOEJHYBaTH TIepioJ 1 MOMEHTH dacy. Hampukiazn, cepenHbOpiuHy
YHCENBHICTh TPAIiBHUKIB Ha IMiIPUEMCTBI HE MOXKHA MOPIBHIOBATH 3 iX
YHUCEJBHICTIO Ha TMOYaTOK MICAIs, POKY 1 T.J. 3a CBOEK CYTHICTIO BCI
BUMOTH 3BOJSTHCS JIO OJIHIET: MOKA3HUKH PsAy JUHAMIKH TOBHHHI OyTH
MOPIBHAHHUMH MiK COOO0I0 B YCiX BiHOILICHHSX.
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§ 8.2. Buau paaiB nuHamikm, X aHAJITHYHI NOKa3HUKHU

3anexxHo Bijg peectpamnii  QakTiB  psau  TUHAMIKH ~ OyBalOTh
JUCKPETHUMHU 1 HEMEPEPBHUMH.

JuckpeTHi pAaM MicTATh JaHi, ofepKaHi depe3 MEeBHI MPOMIXKKH
yacy ( wicaub, kBaptai, pik i T1.4.). Cmig posrisgatd TpU BUOH
JUCKPETHUX PSAIiB AMHAMIKK: MOMEHTHI, iHTepBalIbHI (TIepiognyHi) 1 psau
CepeHIX.

Momenmui psou TUHAMIKU - LE PSAX CTaTUCTUYHUX BEIMYMH, SIKi
XapaKTepU3ylTh PO3MIpPH AOCHIKYBAHOTO SIBUIA HAa NEBHUHA MOMEHT
yacy ( Ha MMOYaTOK MICSIs, KBapTaly, POKy 1 T.1.). Jlo TakuX MOKa3HMKIB
BIIHOCSITBCS YHCENBHICTh TPAIIOI0OYUX, MapK aBTOMOOLIIB, TOTOMIB’S
XynoOu Ta iHmn. XapakTep IMX TMOKa3HWKIB TakWd, M0 iX BETUYUHU
MO’KHA BU3HAUUTH JIUIIC HA TOW UM IHIINII MOMEHT 4acy.

Inmepsanvui  psAou  OUHAMIKM ~ XapaKTEpU3YIOTh  pO3Mipu
JIOCJIIDKYBAHOIO SIBUIIA 32 MEBHI NPOMDKKH — 1HTEepBaiu (Iepion) yacy,
TOOTO XapaKTepU3ylOTh MPOIeCH 3a TOW YM IHIIMK mepion vacy (1no0y,
Micsilpb, pik 1 T.4.) . JIo TaKuX TOKa3HUKIB BIIHOCATHCS 00CSAT BUPOOIEHOT
npoayKiii, o 3apoOiTHOT TIIATH Ta 1HIII.

Psou  cepednix  xapakTepusylThb 3MIHY  CEpPEIHIX  DIBHIB
JOCIHIDKYBAHOTO SIBHINA Y yaci (HampHuKiIaz, MiCSYHUM piBeHb 3apoOiTHOI
IUTaTH, ICHHA POJYKTUBHICTD Mpali Ta iH.).

HenepepBui psiaiu IuUHAMIKM OAEPXKYIOTb Y BHIAJAKaX, KOJH
BiIOyBa€ThCS HENEpPEepBHUM 3amuc 3MiH  SBUIIA 33  JJOMOMOTOIO
BIANOBIAHUX TIpWIAAiB (MEXaHIYHUX, EJEKTPUYHHUX, EJICKTPOHHUX).
Meromuka CTaTHCTUYHOTO aHaNi3y psAiB JAWHAMIKH 0a3yeTbcs Ha
repen0adeHHi  HEMEpPEepBHOCTI  JOCTIDKYBaHMX  IpOIECiB.  Ale
MIEPENIKOAO0I0 TYT € OOYUCIIOBANIbHI TPY/IHOII, i TOMY HETepEepBHI PsIn
JCKPETH3YIOTh, 1 pe3yJIbTaTH aHANIi3y BHBOJSAThH HA IMiJICTaBl JUCKPETHUX
( mepepBHUX) MTOCTIZOBHOCTEH.

3ajeXHO BiA BHIY Yy3araJbHEHHX MOKA3HUKIB DPAIU IUHAMIKH
MOXXYTh OyTH TMpejacTaBicHI aOCOJIOTHUMH, BIJIHOCHHMH 1 CEPEIHIMHU
BeJMYMHAMU. Jlo TepHmmx BiIHOCATHCS TOKAa3HWUKW 3EMENbHHX IUIOII,
BaJIOBOI MPOAYKIii, BAPOOHHULITBA aBTOMOOLIIB Ta iH., IO APYTHX — MUTOMA
Bara IUIONII OKPEeMHX KYJbTYP Y 3arajbHiil IUIOINII TIOCIBY , KOe]illieHTH
3pocTaHHs (HANPHUKIAJ, I[iH), MOKA3HUKH BUKOHAHHS IUIAHOBUX 3aBlIaHb
TOIIO; JI0 TPETiX — COOIBapTICTh OAWHUIN MPOAYKLIi, MPOTYKTUBHICTbH
TBapHH , 3apo0iTHA MJIaTa OJHOTO MpaliBHUKA Ta iH.

Pi3Huii xapakTep MOMEHTHHX 1 IHTEPBAILHUX MMOKa3HUKIB 3yMOBIIIOE
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MeBHI OCOOJHMBOCTI BIAMOBIAHWX psAAiB auHaMmikua. Tak, piBeHb
IHTEpBaIBFHOTO PSAIY 3AJICKHUTH BiJ] TPUBAJOCTI MEPIOAy Hacy, SKHA BiH
xapaktepu3ye. BennunHa iHTepBaIbHOIO PiBHS TUM OibIlia , YuM OljbIla
TPUBANICTD Iepioay. PiBHI MOMEHTHHUX PSIIB TUHAMIKH HE 3aJICKaTh Bijl
MPOMDXKKY 4acy MK gatamu. [liIcyMOK piBHIB IHTEPBAJILHOTO PSAY J1a€
pe3ysibTaT 3a OUIbIl TPUBAIMK repion 4acy. Tak, BiJl JEKaIHHX PIBHIB
MOJKHA MEPEHTH 0 MOMICSYHHUX, BiJl IMOMICIYHUX — JI0 KBapTaJIbHHX, BiJl
OCTaHHIX — JI0 PIYHUX 1 T. J.. [HONI NUIAXOM IOCIIJOBHOTO JOJaBaHHSI
PIBHIB 1HTEPBAJIBLHOTO PSIY OACPKYIOTh HArpOMa/KyBalbHi MiACYMKH 3a
MeBHUH  mepion  (HampuKiaa, HapaxoBaHO  3apoOiTHOI  IuIaTH,
BIMIPAIlbOBAHO  JIOJMHO — TOJWH, OOpOOJEHO TUIONII  TOIIO).
[lizcymoByBaHHsI PiBHIB MOMEHTAJIBHOTO PALY JTUHAMIKH caMo 110 co0i He
Ma€ 3MICTy , apKe OJepXKaHi BEJUYMHH HE MarTh EKOHOMIYHOTO
3HAYCHHSI.

[Ipu anamizi psAgiB TUHAMIKA KOPHUCTYIOTBCS PSIOM CTaTHCTHYHUX
MMOKa3HUKIB , SKi BU3HAYAIOTh XapakTep, HAMpPSIMOK, 1 IHTEHCHBHICTh
KUTBKICHHUX 3MiH sIBUII. |0 TaKMX MOKa3HWKIB BITHOCATHCS : PIBEHB PAAY ,
cepeaHiil piBeHb , a0COMIOTHUI MPUPICT, Koe]imieHT ( TeMIT) 3pOCTaHHSA ,
TEMIT IPHUPOCTY , A0COIIOTHE 3HAYSHHS OTHOTO MPOIIEHTY MPHUPOCTY.

PiBHeM psify € KOXeH 4WiieH psfay nuHamikd. [lepmmii mokasHUK
psily Ha3WBA€THCS MOYATKOBHM PIBHEM ,0CTaHHINM — KIHIIEBHM DPIBHEM .
Yacto BUHHKa€E TOTpeda y BU3HAUCHHI CEPEHBOTO PiBHS AUHaMIiKU. [Ipu
UBOMY JJISl IHTEPBAIBHOTO PsAY 1 PSAMIB CEpeAHIX BEIMYHH CEpeIHii
piBEHb PO3PaxOBYEThCS SIK cepelHs apudMeTHYHa NPOCTa 3 OKPEMHX
PIBHIB : n

Jemo iHakie po3paxoBYEThCs CepelHill PIBEHb MOMEHTHOTO DSy
nuHaMikd. [Ipu Horo oOGuuCIeHHI BHXOSTH 3 PO3IJSAY HAHIPOCTIIIOTO
BHITQJIKy, KOJU € JIJaHI Ha IMOYaTOK 1 KiHelb OyJb — SIKOTO Mepioay .
Cepenniii piBeHb y TakOMy BHIIQJKy BH3HA4alOTh SIK CEpPEAHIO
apu(METHYHY MPOCTY 3 LHUX JBOX IOKa3HUKIB. Y MOMEHTHHMX psiax
KOXXKEH pIBEHb MOXHAa pO3MJSIIATH SAK IOKA3HUK, IO BiIHOCHUTHCA
OJHOYACHO /O TMOYaTKy OJHOTO 1 3aKiHYeHHS IHOIOTO Hepioxy
Po3risiHemMo mpuKIan 3 MOMEHTHHM DSIAOM JTHUHAMIKH PO YUCEIbHICTH
MIPAIFOIOYHX Ha MiIIPUEMCTBI Ha 1 CidHs.

Poku 2000 2001 2002 2003 2004
YncenpHICTh 789 811 837 860 901
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3a HaBeNeHUMH BHXIJHUMH IaHWUMH CEPETHBOPIYHA YHCETHHICTH

IpafrrvnuX CTaHOBUTD, YOJTI:
789 +811

" =800
y 2000 p.: 2 ;
811+837 oo,
y2001p.: 2 ;
8374860 _ g0
y 2002 p.: 2

Hns  KiIbKOX — POKiB  cepenHili  piBeHb  BU3HAYAIOTh 34
CepeIHbOPIYHUMH SIK CepeiHI0 apudmeTrHuHa 3 HuX . Jas Hamoro

MIPHUKIIATy CepelHs YHCEThHICTh 32 3 pOKM CTaHOBHMIIA:
800+824+848 .,

3 (woi.),
abo migcTaBUBIIM  O€3MOCEpEeHBO PIiBHI  MOMEHTHOTO  Psiy,
OJIEPIKUMO:

7894811 8114837 837+860 789 ... oo 860
2 2 2 _2 2 _gu
3 3 (wom.);

Sk 6aunMo, 1St pO3paxyHKY CepeIHbOI YMCENBHOCTI 32 TPH POKU
BHUKOPUCTOBYETHCSI YOTUPHU PiBHI MOMEHTHOTO PSJTY, 3 SIKUX TEPIINH 1
OCTaHHil OepyThCs B HAMIBCYMI.

OTxe, y 3araJbHOMY BHUIJISIJII PO3PaXyHOK CEPEIHBOIO PIBHS IS
MOMEHTHOTO PsIJTy, IKHI MA€ 71 PIBHIB MOKHO BUPA3UTH (HOPMYJIOIO:

n=1

+ .
&+y2+y3+...+& B %4'2}’1
2 2 y= 2

n—1 200 n—1 .

OpneprkaHa cepeiHs BijloMa B CTATUCTHIII SIK CEPEIHS XPOHOJIOTTUHA.

Crnin Bim3HauMTH, IO 3acTocoBaHa (opmyna Oyae BBaKaTHCSA
MPaBOMIPHOIO y BHUIMAJKaX, KOJU PAJM MalOTh PiBHI MPOMIKKH 4acy Mix
naTamu (MOMEHTaMH) JIO SIKUX BIJIHOCSTBCS PiBHI psjay. SIKmio iHTepBain
MDK JaTaMH HEOJHAKOBi, CEPEIHIO XPOHOJOTIYHY pPO3PaXxOBYIOTH SIK
cepenHio apu(pMETHIHY 3BaKeHY, IPUMHSBIIY 32 Bary Bipi3KH 4acy Mix
JlaTaMH.

Cepennili  piBeHb  psAAy  OWHAMIKA  Jla€  y3arajbHIOIOYY
XapaKTePUCTHKY OKPEMHX pPIBHIB Py, SKi BapilOOTh HABKOJO HBOTO.
BuzHauaroTe Bapiamiro 3a JOMOMOTOI0 BXE BIOMHUX CTAaTHCTHIHHX
XapaKTepUCTUK — CEPEHBOTO KBAJIPATUYHOTO BiAXWiIeHHS (0) i

koegimieHTa Bapiarii(V):
N2
oo | 20D - v=2x100,
n y

y=
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KoedimienT Bapiariii BAKOPUCTOBYETHCS B aHATI31 PSA/IIB TUHAMIKH K
BiIHOCHHUY TTOKAa3HUK, 1110 XapaKTePU3Y€E Bapialliio y KITbKOX psSaax.

CepenHili piBeHb PsIIy 1 3a3HAaUYCHI BUILE MOKA3HMKH Bapiallii 1al0Th
y3arajJpHIOIOYl XapaKTepUCTUKH psjaM AWHAMIKH, ajle He 03BOJIATH
BHM3HAUUTH HAIPSIMOK 1 po3Mip 3MiH PiBHIB psay B Yaci. Take 3aBmaHHs
BUPIIIYETHCS 32 JOMOMOIOI0 AHAIITUYHHUX ITOKA3HHMKIB DSy JAMHAMIKH:
abCONIIOTHOTO ~ TPUPOCTY, KoedilieHTy (TeMIly) 3pOCTaHHs, TEMITy
MIPUPOCTY, a0COMIOTHOTO 3HaUeHHs 1 % mpupocTy.

AbcomoTHuii npupict (A) — e adCoII0THA BEJIMYMHA PO3MIpY 3MiH
JOCHIDKYBAHOTO SIBUILA, XapaKTEPHU3YEThCS BOHA PI3HUIECIO MK JBOMA
PIBHSAMHM sy IMHAMIKH. AOCONIOTHI IPUPOCTH MOXKYTh OYTH OasucHuMu
i aanyroeosumu. bazucni BU3HAYAIOTh SK PI3HUIO BCIX PIBHIB PSy JIO
OJHOTO, MPHUUHATOrO 3a 0a3y NOpiBHIHHA. Jlanywoeoei aOCOMIOTHI
MIPUPOCTH OJICPXKYIOTH K PI3HHUINI0 HACTYITHOTO 1 MOMEPETHHOTO PiBHIB.
Benuunaa abcomoTHOTO TIPUPOCTY TIOKAa3y€e€ Ha CKUTHKU OJWHUIH PiBEHB
OJIHOTO TiepioAy Oinbie abo MeHIne OyIb — SKOTO IHIIOTO (SK TPaBUIIo,
MOTIEPEIHHOT0) TIEPIOy, a OT)KEe BIH MOXKE MaTH 3HaK «+» 9u «-».llpm
0a3ucHOMY croco0i 0O0UYMCIIeHHsT a0COMOTHUX TIPUPOCTIB (A) pIBHIB psimy
A=Vi=Vor A=VVeo o A=V, =Y py
A=V =Yo 4=V, -V, A4, =Y, =V

muHamikn  (Y)  maemo

JIAHLIOTOBOMY CIIOCO01 00UMCIICHHS:

Koeddimient 3pocranns (K)- 1ie BiJHONICHHS HACTYITHOTO PiBHS 10
OasucHoro abo momnepeAHbOro. BiH mMokasye, y CKiIbKH pa3iB piBEHb
JAHOTO TIepioay Oinbine ad0 MeHIIe OyJlb — SIKOTO PiBHS, MIPUHHATOTO 32
0a3y mnopiBHsHHs. KoediuieHT 3pocTaHHsA, BUpaXXEHHH Yy BiJICOTKax,
HA3WBAIOTh TEMIIOM 3POCTAHHS. 3aJIEKHO BiJ METH JOCITIDKEHHS 3a 0azy
MOPIBHAHHA MOXX€ TPUAMATHCA TOCTIMHMIA ISl BCiX piBeHB psimy abo
KOXXHUU TOH, MO nepenye Homy. PO3MIIIHEMO CXEMAaTHUYHO PO3PaXyHOK
0aszucHux (a) 1 naniorosux (0) KoedilieHTiB 3pOCTaHHS:

a) °; °; 05
K1=y—‘ KF% K"=;/"
6) 0 (I el

Temn npupocty (T) — e BimHOMEHHS a0COTIOTHOTO MPHUPOCTY 0
MOTIEPEAHBOr0 ab0 IMOYaTKOBOrO (0a3MCHOI0) pIiBHsI, BHUPaXECHE Yy
r=%100 7,=%100 7, =100
Bimcorkax: Yo Vi Via |
Skimo 0a3a MOPIBHSHHS IIOCTiMHA, HaBeaeHI (OPMYJIM MaloTh
BUTJISII:
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=100 7,=%100 7, =100
A v, Y,
b b
KoedimienTn 3pocTaHHs i TeMIM MPUPOCTY 3HAXOIATHCS Y TaKOMY
i = Tut100
criBBigHoOmen i ; [n = K, x100-100-. =2 09

AbcomoTHe 3HavYeHHs 1% mnpupocTy sBisiE COOOI0 YacTKy Bij

JieHHsT a0CONIOTHOTO MPHUPOCTY Ha BIANOBIAHMK TOKAa3HUK TEMITY
4, A4, A

n=— n=— n,=
TIPUPOCTY: ;0 Ly o T
JlaHa BenMuMHA SBIISE COOOI0 COTY YACTHHY MOMEPETHBOTO PiBHSL.
Po3paxyHOK  pO3IISHYTHX  BUINE  AHANITUYHMX  MOKA3HHUKIB

CXEMAaTUYHO HaBeJICHO y Ta0mwmii 57.

n

Tabnuys 57
Po3paxyHok aHAJTITHYHHX NOKA3HUKIB Py AUHAMIKH
Poxu
INokazHuku psgy CumMBomu
2000 | 2001 | 2002 | 2003 | 2004
PiBenb y 789 811 837 800 860
Ao6comtotHul npupicT | 4 =y — ¥, - 22 26 -37 60
\Z
KoedimienT 3pocTanus K, = yfl - 1,028 1,032 | 0,056 1,075
0
A
Temn npupocty T, =—-x100 - 2,8 3,2 -4.4 7,5
0
A
A6COJ0HOTHG 3HAUCHHS n = ) 7.9 8.1 8.4 8.0
1% npupocty T,

Jnisi HaBeAeHHS aHANITHYHHUX MOKAa3HUKIB PsIy AWHAMIKH B CBOIO
4epry MO’KHA PO3paxOBYBaTH Y3arajbHIOIOUYI ITOKAa3HUKM Y BHIVISAL
cepeiHix BeMMYMH. Tak, 3a JaHUMH  a0CONIOTHUX  NPUPOCTIB
pPO3paxoBYIOTH cepeaHiii piuHUIl a0CONIOTHUI NPHUPICT, SIK CEperHEo
apu(pMeTHIHy TIPOCTY:

-~ A+A+..+ 4,

A
n

I3 iHauBigyanbHUX KOEQII€HTIB 3pOCTaHHsS, PO3pPaxOBaHUX 3a

JIAHITIOTOBUM CIIOCOOOM, cepe/iHil KOe(iIliEHT 3pOCTaHHsT 00YHCITIOIOTH 32,

(hopMyJI010 CepeIHbOI TEOMETPUIHOI, TOOTO K= 4K > B XK

Cepenniii KoedillieHT 3pOCTaHHSI MOYKHA PO3paxyBaTd i 3a PIBHAMH

K =422
pyIy AMHAMIKH: Yo, 10670 32 KpaiHiMK WieHAMH PLY AUHAMIKH. 3
MPUPOIU HaBeIeHOT (hOPMYJIH BUJHO, IO IPU OJHAKOBHUX KpaHHIX PIBHSIX
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TUHAMIKH, aje 3 PI3HUM XapaKTepoM 3MiH y HBOMY MOXHa OJIep)KaTh
OJIMH 1 TOM e cepenHil KoedimmieHT 3pocTanHHs. ToMy, AKIIO aHATI3YIOTh
JIOBTI 1 HEOJHAKOBI 3a XapakTepoM 3MiH IMepioju, IiX 000B’sI3KOBO
JPOOJIATh HA YACTHHH, IS SIKUX PO3PAXYHOK CEPEIHIX MATHUME 3MICT.

KpiM po3ristHyTHX MOKa3HUKIB, MOTIMOJICHUH CTAaTUCTUYHUN aHAaIi3
psaay  OUHAMIKM ~ Tiepei0adac  BU3HAYEHHS — TaKMX  KUJIBbKICHHX
XapaKTePUCTHK SIK aBTOKOBapiallisi, aBTOKOPEJISIIIis i TPEH]I.

ABTOKOBapianmisi — e MareMaTHYHe O4YiKyBaHHS (cepemqHs
apupmeTnyHa) N10O0YTKIB BIIXWJICHb PiBHIB psiay, 3pYLICHUX MiX COOOIO
Ha Tmepiox, L Bim cepenHboro piBHA. KinbkicHe BUMIprOBaHHS
aBTOKOBapiallii 3iliCHIOIOTh 32 (OPMYJIIOF0:

c(r)= E[(x, - ;Xx,” - ;)J

ne &) aproxopensis; E - onepatop MaTeMaTHUHOrO OUiKyBaHHS;

L — nar (wacose 3pymenns); L=1,..., T.

IIpu L= 0 oxmepxyTb  JOUCHEpPCII0  PALY  JWHAMIKH:
C.(0)- Eﬁx,- ~0x D))=

Oymkiis, mo ckiaagaersess i3 3magens O

ABTOKOBApIAI€Io 1, SIK MPABHJIIO, 33/1a€ThCS TAOIHIICIO.
ABTOKoOpeJIsilisi 11e 3B’5130K MK PIBHAMH psy AuHaMiku. TicHOTY
TAKOTO 3B’SI3Ky MOXKHA BH3HAYaTH 4Yepe3 IMOKA3HUKU aBTOKOpEJlii, a
c.(L) C,@)
o o

x

HAa3MBAETHCA

came

Tpenn — e TeHACHIIIS PO3BUTKY SBUIIA (IHB. BHIIE ).

B psanmax nunHamiky, ki HECYTh iH()OpMAIIiFO TPO EKOHOMIYHI SBHIIIA,
CIIOCTEPIra€ThCsl TEHACHINS PO3BUTKY TPHhOX BHIIB : 1) TEHOAEHISA
CEPEeIHBOTO PiBHS; 2) TCHACHIIIS AUCTIePCii; 3) TEHICHIIIsI aBTOKOPEIAIIi.

TenaeHwist cepeIHbOr0 PiBHA — aHATITHIHO BUPAXKAETHCS 34
JIOTIOMOT'OF0 MaTeMAaTUYHOI OJIMHUII, HABKOJIO SIKOI BapilOOTh (PaKTHUHI
3HAYCHHS JIOCIHI/PKYBAHOTO SIBHINA. Y I[bOMY pa3i 3HAueHHS TPCHJA B
OKpeMi MOMEHTH 4Yacy € MaTeMaTHYHMM OYiKYBaHHSIM DSy JWHAMIKH.
TeHmeHIit0 CepeHbOr0  pIBHA 1€  HA3MBAIOTh JICTCPMIHOBAHOIO
KOMIIOHEHTOI0 ~ JOCII/DKYBAaHOTO SIBHIA 1 300paXyloTh Yy BHIVISAL
bopmymu:

x, = f(t)+Et

1€ X — piBeHb psily JUHAMIKA B MOMEHT 4acy t ;

f(t) — nerepmiHOBaHa KOMIIOHEHTA (aHAIITHYHA QYHKLIS);

Et — BUmagxoBa KOMIIOHEHTA

TenneHuito cepeHOro PiBHSA JIETKO YSABUTH Y BUIIIAII rpadika.
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Tennenuis aAucnepcii sABIsIE COO0I0 TEHISHITIIO 3MiH BiIXWUIEHDb MiX
EeMIIPUYHIME 3HAYEHHSIMH 1 IeTEPMIHOBAaHOI KOMITOHEHTOIO psma. Lleit
BH/I TCHJICHIIIT TAKOX JIETKO 300paKy€eThCs rpadivyHo.

Tennenuiss aBToKOpeasinii — 1€ TEHIACHIS 3MIH 3B’SI3Ky MIX
OKPEMHMH PIBHSIMH sy AMHaAMIKH. ['padiuHO Taki 3MIHH IIPOCITIIKYBaTH
HEMOXJIMBO. BpaxoBYIOTh IX y IPOrHO3HUX PO3PaXyHKAX.

[[lo6 BU3HAYMTH TEHICHIID B pPyCi I[OKAa3HUKIB JIMHAMIKH
BUKOPUCTOBYIOTh Pi3HI CTATHCTHUYHI NPUHOMHU (METOIM), MPO HUX MOBA
mije HIK4eE.

TEMA 9. AHAJII3 TEHJIEHIIN PO3BUTKY TA
KOJIUBAHb

§ 9.1. [IpuiioMn aHANITHYHOTI0 BUPIBHIOBAHHS PSIAIB JUHAMIKHU

Psagu nmuHamiky, piBHI SKUX BIPOAOBK TPUBAIOTO Yacy He
3MIHIOIOTBCSI 3YCTPIYalOThCS JOCHTH piAko. Sk mpaBuio, piBHI psny 3
4acoM 3MIHIOIOTBCS, KONMBAIOThCA. Lli KOMMBaHHS Ui PI3HUX SBHII
HEOJHAKOBI 1 MOXYTh OyTH 3yMOBIIEHI pi3HUMHU npuunHamu. Cepen HUX:
BHITQJIKOBI MIPUYMHU, BIUTMB CE30HHOCTI, Jisl Oy[b — SKHX BH3HAYAIHHHUX
(hakTopiB.

Matoun cripaBy 3 NMOKAa3HUKAMH PSAY TUHAMIKH, JOCIIIHHUK 3aBXKIN
HaMaraeThCsl BUSBUTH TOJIOBHY 3aKOHOMIPHICTh PO3BUTKY SIBUIIIA B OKPEMI
IIPOMIXKKH Yacy, TOOTO BHSIBUTH T'OJIOBHY TCHJICHIIIIO B 3MiHI PIBHIB psy,
3BUIBHEHY BiJ il PI3HMX BHUIAAKOBUX (AKTOPiB. 3 I[I€H0 METOK pPsIu
JUHAMIKY TiAIa0Th NEBHIA cTaTUCTUYHIA 00poOIi. OcTaHHS MOXke OyTH
CJIEMEHTAapHO TMPOCTOK 1 OUIbII  CKJIQJHOI, 13  3aCTOCYyBaHHSIM
MaTeMaTHYHUX METOJIB. 3aBJaHHS I0JI0 iX BUKOPHUCTaHHS 3BOJIUTHCS IO
OJTHOTO: eNIiIMiHYBaHHS Jlii BUIAJKOBHX, JIPYTOPSIHUX MPUUUH, & TaKOXK
BCTaHOBJICHHSI XapakTepy [ii OCHOBHUX NpPUYMH, SIKi BH3HAYAIOThH
JIMHAMIKYy JIOCHIKYBaHUX sBUII. Ha 1ii OCHOBI MOXHa MepeadayuTu
JUHAMIKY SBHII 1 B MalOyTHbOMY , IIO Ma€ aHANITHYHE 1 MpaKTHYHE
3HAYCHHS 11[0JI0 YIIPaBIIiHH IPOLECAMU BUPOOHHLITBA.

Mera iHmMX TpuiioMiB (METOIIB) aHami3y pIBHIB JWHAMIKH
3BOJIUTHCS 10 MOOYJOBM MaTeMaTHYHHUX (YHKIIH AWHAMIKKA Ha MiICTaBi
i30/1b0BaHMX (MCKPETHHUX) EMITIPUYHUX CTIOCTEPEXkEHb. IX HA3UBAIOTH
METOJaMH BHPiBHIOBAHHS CTAaTHCTHYHHX psgiB. Taka QyHKmis
MUHAMIKKA 1 BIANOBIAHI 1M 3TJapKeHI KpPWBI JWHAMIKH JAOTh 3HAYHO
OiMBIN y3araipHIOIOYE 1 HA0OUHE YSBICHHS MPO JOCTIKYyBaHY CYKYITHICTh
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YM CIIOCTepeXXyBaHE SBWINE, HDK 3BHYHHUN MaTepian y BUTIAIL
CTAaTHCTUYHHUX PSJiB po3moairy. MaremaTnuHi (yHKINI Jar0Th 3MOTY
rInOIIe BUBYMTH (PAKTOPH, SIKI BIUIMBAIOTh Ha ()OPMYyBaHHS CTATHCTUYHOI
CYKYITHOCTI a00 Ha IMHAMIKY SIBHILA Y Yaci.

3MukaHHsa psiaiB quHaMiku. Lleit npuitom 00poOKH psIiB AMHAMIKH
3aCTOCOBYIOTh y BHIIAJKaX, KOJIHM JOCHDKYBaHI pPIBHI 32 OJHI POKH
HECIIBCTaBHI 3 piBHSAMH 3a iHIII pokW. HecmiBcTaBHICTE MOXke OyTH
3yMOBJICHa  PI3HHUMH  NPUYUHAMHU:  TEPUTOPIAIBHUMH  3MiHAMH
peopranizamiiiHumMu (pakTopamu MepexoaoM JI0 IHIIUX OAWHUIL BUMIPY i
TJA. y TakUX BHIAJAKaX B3IiHCHIOIOTH TMEpPEepaxyHOK pPIBHIB PpALIY.
Hanpukian, € nani mpo cepeiHbOpiuHI HAZ0i MOJIOYHOTO CTaaa KOpiB B
roCHoJapcTBax paioHy, Teputopis sikoro Oyna 3meHiieHa B 2004 pomi
(Tabm. 58).

Ockinbku rpaHuni agMmidicTpatuBHOro paiony y 2002 poui
smiammucs Aani 3a 2000-2002 pp. BUABWINCS HECIIBCTABHUMH 3 JTaHUMHU
32 2002-2004 pp. 1lo6 mnobymyBatm psan AWHAMIKE —31BCTaBHHX
MOKa3HMKIB, NMPUIMaOTh 3a 0a3y mopiBHSHHSA piBeHb 2000 poky, Juis
SKOTO € JJaHl y CTapuX 1 HOBUX MeXax paiioHy. B pe3ynbTari onepxyoTh
pSAIU BITHOCHUX BEIIMYWH 3 OJHAKOBOIO 0a3010 IMOPIBHSHHS, SKI MOXHA
3aMIHMTH OJIHUM 3IMKHEHHUM PSJIOM JUHAMIKW. 3a JaHUMH TaKOro Psay
PO3paxoBYIOTh KOEMIIIEHTH (TEMITH) 3pOCTaHHS MO BIIHOIICHHIO 10 OY/Ib
— sikoro poky. Tak, cepenniit Hanii y 2004 poui mo BigHOMmEHH!O 10 2000
poky 30inbimBes Ha 37,7 % (109,5 : 79,5 =1,377).

Tabauys 58
3BejeHHs psiAiB AMHAMIKH 10 0JHi€l 0231 NOPiBHAHHS
CepenHili Ha/lili HA KOPOBY 2000 p. — 100 % 3iMKHEH
Poan | mens | o mens | wii pax
TepiTopiaib- | TEpiTOpiaib- | TEpiTOpPiaJbHUX | TepiTopiaib- | JUHAMI-
HUX 3MIH HUX 3MIH 3MIH HUX 3MiH ku, %
2000 3100 79,5 79,5
2001 3600 92,3 92,3
2002 3900 4200 100,0 100,0 100,0
2003 4400 104,8 104,8
2004 4600 109,5 109,5

[puiioMun BuABJIEHHS 3arajJbHOI TeHAeHmil. HailiBaxmuBinmm
3aBJAHHAM aHaji3y psly JUHAMIKA € BHUSBJICHHS 3aKOHOMIPHOCTI
PO3BUTKY SIBUINA BUSBICHHS 3arajibHOi TCHJACHIIII AMHAMIKH, a TaKoX ii
XapakTepy, THITY .

1li0 3acanvroro meHOeHyil0 OuHAMIKU PO3YMIIOTH TEHIEHIIIO JI0
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3pOCTaHHs, CTAaOLIBHOCTI YW 3HWKCHHS DIBHSA TEBHOTO SBUINA, a I
xapaxkmepom (munom) OUHaAMixu po3yMitOTh Ty UM 1HITY TEHISHIIO 3MIHH
AHAIITUYHMX  [MOKA3HUKIB  JUHAMIKK:  a0COJIOTHOIO  MPHUPOCTY,
koedimieHTa (TeMITy) 3pocTaHHs 200 TEMITy IPOPOCTY.

Ilpuxnao. Po3rissHeMO MOKa3HUKH TUHAMIKH BPOKaWHOCTI OKPEMHUX KYJIbTYpP Y
CLIBCBKOTOCTIOIAPCHKOMY IMIAIPUEMCTBI 3a 6 pokiB (Tabm. 59).
Tabnuys 59
JuHamika BpO:KaifHOCTI CiIbCbKOIOCIIOAAPCHLKHX KYJIbLTYP ¥
CiIbCHLKOTrOCIOAAPCHKOMY MiANPUEMCTBI

Poknu Kapromst ITykpoBuit Oypsik SlumiHb spuit
ypoxaii- npupicTt ypoxaii- | mpupicT | ypoxkail- | mpupict
HICTB, I/Ta | m* | %** | HicTh, I/Ta | I % | micte, w/ra | uw | %
1999 102 - - 192 - - 13,6 - -
2000 120 18 12 228 36 |12 15,0 1,41 10
2001 140 20 12 269 41 |12 17,0 2,0 | 13
2002 160 20 11 312 43 |12 19,6 2,6 | 15
2003 178 18 9 359 47 111 25,3 57129
2004 197 19 8 411 52 |11 31,0 57122

Tyt i mami : * abcomoTHUH NpupicT; **TeMI IpUPOCTy.

HaBeneni mani cBiguaTh mpo 3arajibHy TEHICHIIIO 3POCTaHHS BPOXKAWHOCTI
BCIX TPHOX BHIIB CUTBCHKOTOCIIOAAPCHKHUX KYJNBTYP. AJle XapakTep TaKOTO 3pOCTaHHS
HeoqHakoBuid. Tak, aOCONIOTHI MNPUPOCTH YPOXKAMHOCTI KapTOIUli  BIAHOCHO
CTabiNbHI, a MO0 TEMIIB HMPUPOCTY, TO TYT CIIOCTEPIraecsi TEHACHLIS 0 AESIKOTO
3HIKCHHS. [HIMMIA XapakTep AMHAMIKH MarOTh MOKAa3HUKU BPOXKAMHOCTI IIYKPOBHX
OypsikiB: aOCOJIOTHI MPUPOCTH TYT WIOPIYHO 3OUIBIIYIOTBCSA, TOJAI SK TEMIIU
MPUPOCTy cTabimi3yroThes Ha piBHI 11 — 12 %. YpokaliHiCTh SpOro SYMEHIO 3pOCTae
MIPUCKOPEHO, SIK B a0CONFOTHOMY TaK 1 y BITHOCHOMY BHpa3i.

TakuM 4dYMHOM, 3a JAaHHUMH HAaBEJCHOTO IPHUKIANY IIEPEKOHYEMOCS, IO
3pOCTaHHSl pIBHIB psjay JUHAMIKM MOXE 3IHCHIOBATHCS 3 HEOJHAKOBOIO
iHTeHCcHBHICTIO. OTXKe, 3aBIaHHs aHaJi3y 3BOAMUTHCS JIO TOTO, OO BUSBUTH 3arajibHi
JUTSL BCOTO JTOCIIJIKYBAHOTO MEPIOTy PUCH 3MiH.

Cepen pi3HOMaHITHUX (OPM XapakTepy JUHAMIKK BUAUISIOTH Taki 11 Tunu: I-
abcomoTHI npupocTH cranaroTk; Il - abcomorHi mpupoctn crabdinsHi; 111 — Temmn
3pocTaHHs cTaburbHi; [V — TeMIu 3pocTaHHs 301TBIIYIOThCS.

Jis 1 Tumy nuMHAMIKKM XapakTepHUM € Te, IO NPHU 3POCTaHHI PIBHIB sty
CIOCTEPITaeThCsA 3HIDKEHHSI aOCOMIOTHOTO MpUpocTy; I T auHaMmiky mokasye, mo
3pOCTaHHS PIBHIB PSJY CYNPOBOKYETHCS CTAOUTBHICTIO aOCOJMIOTHUX MPUPOCTIB 1
3HIDKEHHSAM TeMmmiB mnpupocty; Il Tum o3Hauae, 1m0 npu CTAOUTLHUX TeMIIax
3pocTaHHsA a0COMIOTHI mpupocTH 30iTbIIyloTECsA; IV - XapakTepusyeTbes
IHTCHCHBHICTIO 3pOCTaHHSA pIBHIB TPH CHCTEMATHYHOMY ITiJIBHIICHHI TEMIIB
3pOCTaHHSI.
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TakuM YHHOM, NpU TOCTIHHOMY 3pOCTaHHI pIiBHIB PAOYy XapaKTEPUCTHKA
JUHAMIKA Y HaBeJEHHX 11 THIB JOCHTh pIi3HOMaHITHa , TOOTO IHTEHCHUBHICTBH
3pOCTaHHs TYT HEOJIHaKoBa. Hao4HO 1i TN quHAMIKK imtocTpye rpadik (puc. 22 ).

y y
/ \ .
X X
y y y
X X X
| L
- x
y / y
X X
PiBHi pany AOBCOMIOTHI IPHPOCTH Temr 3pocTaHHs

Puc.22. Tunm guHamMiku

IHKoNM BUWSIBUTH 3aralibHy TEHJICHIIFO PO3BUTKY 1 Xapakrep
JIMHAMIKY 32 JIAHI[IOTOBUMU TTOKa3HUKaMH He BAAa€Thes. Lle Tpamnserbes B
THX BUMAJIKaX, KOJH PiBHI a00 0jiep KaHi JIAHIFOTOBI MMOKA3HUKY JTUHAMIKH
3HAYHO BAapIIOIOTh, TO MiJBUIIYIOYUCH, TO 3HIKYIOUUCH. Y TaKkoMy pasi
OCHOBHA TEHJIEHI[iS PO3BUTKY SBHINA HIOM 3aTymoByeThes. L[o6 11
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BUSIBUTH, CTATUCTUKA 3aCTOCOBYE TaKi MPUHOMH: 3TJIa/PKyBaHHS MUIIXOM
YKPYITHEHHS iHTepBaJiB; Ui 32 KOB3HOIO (PyXOMOI0) CEPETHBOIO.

3raagkyBaHHsi  (BUPiBHIOBaHHSI)  LIIAIXOM  YKPYIHEHHs
inTepBaniB. lleit HalinmpocTimuii croci® BHSIBICHHS 3aKOHOMIPHOCTI
3MiHM PIBHIB JMHAMIKH IOJISITA€ B OACPKAHHI CEPeaHIX ad0 IMiICYMKOBHX
NOKAa3HUKIB Ui YKpYNHEHHS TnepiofiB (iHTepBamiB) uacy. Tak,
HANpPUKIAJ, B PIBHIX Py AMHAMIKK MMOKa3HHUKIB YPOKAHHOCTI IIyKPOBUX
OypsKiB 10 pOKax CIOCTEpIraeThCsl 3HAYHA Bapiallis, 3yMOBJICHA
OPUPOAHO — CKOHOMIYHMMH  (akTOpaMH OKpeMuX pokiB. Jlis
BCTaHOBJICHHSI TCHJICHIIII B Pyci MOKA3HUKIB YPOKAHHOCTI 1i€i KyJIbTypH
PO3paxoBYIOTh CEpelHi 3HAYeHHs 3a TPUXPIdusl, ISTHPIYYS YU 1HIII
riepiou.

3riauKyBaHHSI  CIOCOOOM KOB3HOI CepeHbOI € OJHUM 3
e(eKTUBHUX METOJIB BHSBJICHHS 3arajbHOI TEHICHII] PO3BUTKY SIBHIIA B
yaci. CyTb HOro momsrae B TOMY, IO CEpEAHIH PIBEHb OOUMCIIIOETHCS
CIOYaTKy 3 TIEBHOTO YHCJIA TEPIIMX PIBHIB Psay, MOTIM - 3 Takoi X
KUTBKOCTI PIBHIB, aje TMOYMHAIOYH 3 JPYroro, Aaili — MOYHWHAIYH 3
Tperboro i T.A. Po3paxoBaHi TakuM YHHOM CepeaHi piBHI psay HiIOM
KOB3aIOTh IO DPSIAy AWHAMIKK BiJl HOTO TMOYATKy MO0 KiHIIA, NIPH IIBOMY
0pa3y BIIAKUIAETHCS OIWH PIBEHb CIOYATKY 1 JOJAETHCS HACTYITHHUU.
3BiICH HazBa — «KOB3Ha» (pyxoma) cepejiHs. 3Ta/UKyBaHHS TaKUM
CrocoOOM MOXKHA 3JIHCHIOBATH 3a OyJb — SKHM YHCJIOM YJICHIB Psy.
Hanpukman, ans 3riapkyBaHHS psiiy JUHAMIKM  cocoOOM  KOB3HOT
cepeiHbOi 3 5 wiieHiB, HEOOXIHO TMOCTIJOBHO JOAATH S5 WIEHIB pAdy i
pe3ybTaTH MOAIIUTH Ha 5.

[lepin HiIX PO3TIIIHYTH TPOLIEC PO3PAXYHKIB KOB3HHX CEPEIHIX, SIKHHA
npoimoctpoBano Tabiuuero 60, 3ynMHUMOCS Ha ACIKHX TEeXHIYHUX
0COOJIUBOCTSAX MOr0 3I1ICHEHHS.

Ko’kHa naHka KOB3HOT CepeTHbOT YMOBHO BiZTHOCUTBCS (3aIUCYETHCS
Yl HaHOCUTBbCA Ha rpadik) A0 cepenuHH BiamosizHoro mnepioxy. [lpu
IbOMY, SIKIIIO OXOIUICHO MapHEe YHCIO PiBHIB ALY, TO CepelrHA TEPioay
He 30iraTUMeThCs 3 KOIHUM BHXITHUM IEpiooM abo maToro. Y Hamomy
MPHUKIaJIl Mae Miclie Takui Bunagok. OnepkaHi JJaHKH KOB3HOI CepeaHbOI
HeHTPYIOTh LUIIXOM PO3PaXxyHKy Ha X OCHOBI JBOWIEHHHX KOB3HHUX
CEpEeIHiX.

Sk 0auMMo 3 JaHUX, HABEJICHUX Yy TaOJMIN, MICJS 3IJIa/PKyBaHHS
3arajibHa  TEHJEHINSI 3POCTaHHS YpPOKAHHOCTI 3EPHOBUX  KYJBTYD
MPOSIBIISIETHCSI JIOCUTh BHPA3MBO. BoJHOYAC 3a TaKUMH PO3paxyHKaMH
MOKHa OUIbII AeTanbHO (HIK MPH 3BHYAHOMY YKPYITHEHHI 1HTEpBaJIiB)
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MPOCIiIKYBaTH 1 XapakTep AuHaMiku. Tak, mokazHuku rpadu 3 Tadbmuir
CBi4aTh TPO Te, IO 3POCTAHHS 3IIMCHIOBAIOCS HEPIBHOMIpHE 1 JwHIe

LIEHTPYBaHHS 3JIAPKYE 1[I0 HEPIBHOMIPHICTD.
Tabauys 60
Po3paxyHok KoB3HOI cepeiHbOI (6 — piuHOT) TMHAMIKH BPOKaITHOCTI 3¢€pHOBUX
KYyJbTYp (piBeHb psay - B 11 3 1 ra)

. PiBens psany Tpupict LlentpyBaHHs
Pi- Hlecru- ce- cepe-
. . cyma cepel- .
Pik | BeHb piuus pen- IWHA | [EHTPOBaHI JaHKH
STy (poxn) 32 6 masa | LoorO Mepio- | KOB3HOT CepeHbOT
P poKiB . piBHS
piK oy
A b B | 2 3 4 5
1995 | 18,5
23,0
1996 | 234
1997 1995-2000 | 140,5 | 23,4 -
1998 | 25,4 | 1996-2001 | 149,4 | 29,4 1,5 1998 (23’1—;2141’9):2

1999 | 21,2 | 1997-2002 | 146,8 | 24,4 -0,5 1999 | (24,9+24,4):2=24.,6

2000 | 29,0 2000 | (24,4+25,2):2=24,8
1998-2003 | 151,3 | 252 | 0,8

2001 | 274 2001 | (25,2425,6):2=25.4
1999-2004 | 153,8 | 256 | 04

2002 | 20,4

2003 | 27,9

2004 | 27,9

B nanoMy BHMmamky posriSHYTO TIPHKJIAA 3IVIAJUKyBaHHS —3a
JIOTIOMOTOF0 6- pigHOi (6 — 4YjIeHHOI) KOB3HOI cepenHboi. [lutanHa mpo
KUIBKICTh POKIB, OXOIUICHHUX JIAHKOK KOB3HOI CEPEIHBOI BUPILIYETHCS B
3aJIe)KHOCTI BiJI KOHKPETHUX OCOOJIMBOCTEH NOCHIDKyBaHOTO psiay. [Ipu
bOMY, YUM JIOBIIWH TepioN, 3a SKUH OOYHMCIIOETHCS KOXKHA JIaHKa
pyXoMoi cepeaiHbO1, TUM CHIIbHIIIE Oy/1e 3rIaKEeHO PSI.

Henomnikom Takoro crnocoOy BHPIBHIOBaHHS € Te€, IO 3IJIaPKSHUH

n-1
PSI KyKOPOUYYETHCS» B MOPIBHSIHHI 3 (PAKTHYHUM Ha 2 dJIeHA 3 IMOYaTKY 1
KIHIS sty TUHAMIKA (72 - 9UCIIO WIIEHIB, 3 SIKUX PO3PaxOBYEThCS KOB3HA
cepeiHs). Y HaIIOMy NPUKIAJl el NOKa3HUK CTAHOBUTH 2 , TOOTO
pasoM psn OUHAMIKH YKOPOUyeThCcsl Ha 5 piBHIB (2,5 + 2,5), mpo 1o
cBiqunTh Tpacda 2 tabmuti 60.
OTxe, oeprkaHe YUCIIO JaHOK 3aBXKIM MEHIIIE BUXITHUX PiBHIB, a 1€

217




3BY)Ky€ MOXUIMBOCTI BHSBIICHHS XapakTepy (THIy) TWHAMIKH, OCKITBKH
Ma€eMO Maiy KiJIbKiCTh aHAJITHYHNX TTOKA3HUKIB PATY TUHAMIKH.

AHajiTHYHe BHUPIBHIOBAHHSI PSANIB  JUHAMIKHM  BBa)KA€THCS
HaHOUIbII  yJIOCKOHAJICHUM  CIIOCOOOM OOpOOKH psiiy 3  METOH
BCTAHOBJEHHS  TCHICHII PO3BUTKY SBHINA. 3aBJaHHA  TaKOTO
BUPIBHIOBAHHS TOJISITAE€ Y 3HAXOJ/HKEHHI MPOCToi MaTeMaTH4HOi (opmMyiu
(armmpokcumytrouoi GyHKIT), sika O BigoOpaxkana 3arajibHy TCHJICHIIIIO psiaa
OuHaMikd. PiBHI paay TyT po3risgaroTbes K (QYHKLIS dacy, a 3aBIaHHs
(BUpiBHIOBAHHS) 3BOAMUTHCS 0 BU3HaueHHs BUAY (yHKMHII, i1 mapameTpiB
3a eMIIpUYHHMH JaHUMH Ta pO3paxyHKY TEOPETHYHUX pIiBHIB 3a
3HAWIEHO (POPMYIIOFO.

CyTb Takoro BUPiBHIOBAHHSI MOJISITA€ B HACTYITHOMY:

a) Ha MiJCTaBi E€KOHOMIYHOTO aHalli3y BUIUISIOTh TICBHHUHA e€Tall
PO3BUTKY SIBHIIA i BUSBIIAIOTH XapaKTep AWHAMIKU MPOTSTOM [IHOTO €TaIly;

0) BHXOISYHM 3 XapakTepy IWHAMIKA OOWPArOThCS TOW UM IHIIHA
MaTeMaTHYHWUN BHpa3 3aKOHOMIPHOCTi, TOOTO aHANITHYHE piBHSIHHA,
SIKOMY Ha rpadiky BiIIOBiIae MmeBHa JIiHIA - Mpsima, mapadona, rimepbona,
eKCITOHEHTa, JIorapudmivyHa KpuBa i T.1.

[lin6ip emmipwaHOi QOpPMYIH, 32 TOTIOMOTOIO SKOI 3MIHCHIOETHCS
BUPIBHIOBaHHS, BiZIOyBa€eThCs y JBa etanu : 1) BuOip Buay (yHKIii, ska
Jla€ HaliKpaile HaOJIMKeHHs; 2) BU3HAYCHHS MapaMeTpiB 00paHoi (yHKIIii.

Sx mipiOpaty moTpiOHMK Bua QyHKNIl, ska O AaBana HaWkpaiie
HaOJIMKEHHsI TEOPSTHYHOI JIiHIT 10 eMmipuuHuX aanux? Hacammepen ciif
BUXOAM 3 EKOHOMIUHOI CyTi JOCTi/PKYBaHUX 3aJIe)KHOCTEH 1 JIOTIKO —
TEOPETUYHHX MEPEIYMOB XapaKkTepy 3MiHU sBHI. 30KpeMa :

1)  sKImo AMHAMiKa XapaKkTepU3y€eThCs OUIBII Y1 MEHII CTA0UTbHUM
abCOMIOTHUM MTPUPOCTOM, TOOTO KOJIM PiBHI PsILy 3MIHIOIOTHCS PUOITU3HO
y apu@MeTnuHii mporpecii, BUKOPHUCTOBYETbCS PIBHAHHS NPsAMOi JiHil

:a(,+a,t’

Buy ne Y+ - TeopeTHYHHil pIBeHb (YMTAETBCS «IrPeK»,

BUPIBHSIHUH 110 t); t - yac, % 1 % - mapaMeTpu MpsiMoi;

2) 'y BWIagKax, KOIM aOCONIOTHI MPHUPOCTH  PIBHOMIPHO
301IBLIYETHCA 1 IPU 3J1a/KYBaHHI KpUBA Ma€ OIWH BUTHH, HAOIMKEHUM
MaTeMaTHYHUM BHUPA30M IIi€i TeHAEHIIII MOXKHa 00paTH mapaboiy Jpyroro

_ 2
TOPAIKY : Y, =a,+at+at :

3) SKIWO KpUBI NpH 3MIaJKyBaHHI MalThb S — moaiOHY (opmy
(1Ba BUTMHH), BUKOPHCTOBYIOTh PIBHAHHS 1apaOOoIH TPETHOTO TOPSIKY:

Y, =a,+at+ azl‘2 + agt3 ;
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4)  sxmo kxoeimieHTH 3pOCTaHHSA, PO3PaxOBaHI MO BiJHOIIEHHIO
JI0 TIOTIEPEIHBOTO Tepiofy, OIMBII WM MEHII TOCTiifHI, TOOTO pAn
JUHAMIKKA ~ BIZOOpaXkye  pPO3BHTOK Yy  T€OMETPHUYHIH  mporpecii,
PO3paxoBYIOTh MO0Ka30BYy (YHKII0. J{Is1 BUPIBHIOBAHHS Py AUHAMIKH B

JIAHOMY BHIIaJIKy BUKOPHCTOBYIOTh PiBHAHHs ¥+ = %%

Jlorapudm mokasosoi ¢ynxuii (87 =18% 1@y gppge  coBoro
piBHsHHS TpsiMoi. [Tapamerpu % i %3HAXOATH 38 CUCTEMOKO HOPMAJIBLHUX

PIBHSIHB:
nlga, +lga, ) 1=y 1gy
lgaUZt +1ga12t2 = Ztlgy
5)  cepen iHmHMX cioco0iB 0OPOOKH PsI/TiB TUHAMIKK 0COOTUBE
MicIe 3aiiMae BUPIBHIOBAHHS 3a IOTIOMOT 010 psiny Dyp’e, sKuid

. v, =a, +Z(aK cos kf + 6K sin kt )
BUPAXKAETHCA PIBHAHHAM: r=l

>y 2)" ycoskt
. . a, = a, =— ——
le XK — TapMoHika pamy (xk=1; k=2; i t.a1.); = 7 ; noo

2 sin xt

5 o 22 ysinkt

K

n

[lapameTpu aHaNITUYHOTO PIBHSHHS JiHII 3B’A3Ky BH3HAUYAIOTh 3a
crocoOoM HaliMeHIIMX KBajapaTiB. ToOTo, cyma KBaipaTiB BiIXHJICHb
(akTHUHUX pIBHIB JUHAMIKM Bl BHPIBHSAHMX MOBUHHa OyTH

MIHIMAJILHOIO: Z(}’, —y,)=min .

BupiBHsiHI piBHI psay () po3paxoBYOTh Ha MiICTaBl aHAIOTIYHOTO
PIBHSHHS TIyKaHoi mpsMoi un KpuBoi. Ha rpadiky BoHHM po3ramoBaHi Ha
TIpsAMiil 94U KpUBiii JiHIT BIATOBITHOTO THITY.

TakuMm YMHOM, SIKIIO PO3IJISAATH TEXHIYHUH OIK BUPIBHIOBAHHS, TO
BIH 3BOJUTBHCS JIO 3aMiHM (PAKTUYHUX PIBHIB TCOPETHUYHUMH, SKI B
CEPeIHbOMY MIHIMaJIbHO BIAXHJIUCS O Bifi (pakTHUHUX PIBHIB, ajie Maau O
NICBHUH aHAJTITUYHUN BUPA3.

Xoua croci® BHPIBHIOBaHHS DALY AWHAMIKM MICTHTH B cOOi MEBHI
YMOBHOCTI, B pSAy BHIIQJKIB BiH € JIOCUTh KOPHCHUM TEXHIYHUM
MPUHOMOM, SIKUH TIOJIETIIY€e BHUSBICHHS 3arajbHOi TEHICHLIl 1 BUBUCHHS
XapaxkTepy psny IUHaMiKh. 30KpeMa, 1€ CTOCY€EThCSI BUBYCHHSI CE30HHUX
konuBaHb. [Ipo 1e MoBa iiTume mi3Hime.

Ilpuxknao. Po3risHeMO HaHOUIBII MOMIMPEHOTO 1 TPOCTOTO  BHUIAAKY
AQHAIITUYHOTO BUPIBHIOBAHHS PsIy JIWHAMIKH BPOXAWHOCTI Mpoca 3a PiBHSIHHSAM

=a0+alt,;[et—
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gac, TOOTO TOPSIKOBHI HOMeEp Iepiogy abo MOMEHTY dYacy,

IIYKaHOI MPsIMO].

a,

i %- mapamerpu

[Mapamerpu % i % 3HAXOMATHCS 3@ CUCTEMOIO HOPMAITBHUX PiBHSHb:
an+a, Zt = Z y
agy t+a, ) P =y1,

ne y — (hakTu4Hi piBHI pALy;
7= YHCJIO PiBHIB.
J171s1 3pydHOCTI pO3paxyHKiB OyayroTh pobody Tadmwmito 61. Ha mifgcrasi naHux
i€l TaOIHIlI 0JIEPIKYEMO TaKy CHCTEMY HOPMAJIbHUX PiBHSHB:

Pimenns:
171a, +2109g, = 2959,1

—171a, +1624,5a, = 2507,1

{18% +171a, = 2639

171a, +2109a, = 2959,1

484,50, = 452..
a=0,93; 184, +(171x093) = 263.9; a,__5 g

3HaiieHi mapaMeTpH Jal0Th 3MOTY MTOOYXyBaTH PiBHIHHS MIPAMOI:
Vi=58+0,93 t.

Tabnuys 61

Buxinni Ta po3paxyHkoBi 1aHi BUPiBHIOBaHHS PSy TUHAMIKH
BPO3KaiHOCTI Ipoca 32 piBHAHHAM IPSAMOL

daxTuyHuil TeopeTnunuii
Poku Hopsnkosuii PIBEHD Po3paxyHKOBI BeTUYUHU PIBEHDb
HOMEp POKY | ypOKaiHOCTI, ypOKaiHOCTI,
ra /ra
n t y ty s I
1987 1 7,5 7,5 1 6,7
1988 2 4,7 9,4 4 7,7
1989 3 10,2 30,6 9 8,6
2004 18 23,2 417,6 324 22,6
n=18 | =t=171 $y=263,9 | Tty=2959,1 | 2 25109 | 2Y=263.9

JlaHi oep)aHoro piBHSIHHS CBiAYATH MPO Te, IO CepeHs BpOoXKaiiHicTh Ipoca
B HyJIbOBOMY potii (1986) mociipkyBaHOTO TIepioy CTaHOBHIA 5,8 11, @ IMiJBUICHHS
i cknagae B cepenanbomy 0,93 11 y KOXKHOMY HACTYITHOMY pOIli, TOOTO TEX came

O3Haya€ CepeIHbOPIYHMN MPHPICT YpOXKaHHOCTI
nepiony.

BIIPOAOBX  JIOCIIIXKYBaHOTO

[lixcTaBUBIIM B PiBHSIHHS II0YSPTOBO 3HAUCHHS t, OJICPKYEMO BHPIBHIHHI PsiJT

JIMHAMIKKA  BPOXKAMHOCTI,

XapaKTePH3y€eThCS CUCTEMATHYHNM MiIBUIICHHSIM PiBHIB.
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B amanoriuHiii mMoCiiqOBHOCTI 3/MIHCHIOETHCS BUPIBHIOBAHHS PSIIiB
TUHAMIKK 32 IHIIUMH TUTIAMH aHajoriyHnx (QyHKOid (mapabomna,
rinep0oJia, €KCIIOHCHTA Ta 1H.).

§ 9.2. CraTucTuyHi mpuiioMn BUMipy C€30HHUX KOJMBaHb

JlocuTh 3HAYHA KiNBKICTh CYCIIUILHUX SIBUILl Ma€ CE30HHUM XapakTep,
TOOTO ce30HHI KonuBaHHS. PiBeHb iX pik y pik y TeBHI Micsmi
MiABHIYEThCS, a B iHIII — 3HWKYEThbCs. Hampukian, BUTpaTH manuBa y
BECHSHO — JIITHI MICSIl 3HAYHO OIIBIII HIK B OCIHHBO — 3UMOBI MICSIIi;
JOCUTh HEOJHAKOBUMH BIPOJOBXK POKYy BHABISIOTHCA LIHU Ha
CLIBCHKOTOCIIOIAPCHKY MPOAYKIIIO Ha pUHKY 1 T.1. Taki BHYTpilIHbOPiYHI
KOJIMBaHHS, SIKI MarOTh NEPIOJUYHUIN XapakTep, HA3UBAIOTh C€30HHUMHM.
Bonu 3aBxau moB’s3aHi 3 BIUTMBOM NPUPOAHHX (DaKTOPiB, OCOOIMBO B
CLIThCHKOMY TOCTIOZIAPCTBI.

Ce3oHHICTP — SBHIIE HEraTWBHE, a/)ke BOHa OOYMOBIIIOE
HEpIBHOMIPHICTh 3IIMCHEHHS BHPOOHWYMX TIPOIECIB, MPU3BOIUTH IO
3HIDKEHHS TPOAYKTUBHOCTI Tpami Ta TMiABUIIEHHS Cco0IBapTOCTI
BHPOOHUIITBA TpOoayKilii. ToMy MOMOTaHHA CE30HHOCTI € BAKIMBUM
PE3EepPBOM IMIIBUIICHHS €KOHOMIYHOI €()eKTUBHOCTI BUPOOHUIITBA. 3BiACH
BUIUIMBAE TUTAHHS TPO HEOOXINHICTHP BUBYCHHS CE30HHOCTI Ta
KUTBKICHOTO BUMIpY CE30HHMX KOJIMBaHb (CE30HHOT XBHII1), IO € OJJHHUM i3
BKIIMBHX 3aB/IaHb aHATIZY PSJIB TUHAMIKH.

PosrnstHemo niesiki MeToiu, po3po0IieHi CTATHCTUKOIO 1Sl BUSIBIICHHS
Ta BUMIpY CE€30HHOI XBHJI.

Hepwuii cnocio. A. Jlns piBHIB psy pO3PaxOBYEThCS CEPEIHS
apupmeTnyHa BennuuHa (), MOTIM 13 HE TOpiBHIOWOTH (y%) piBeHb
KokHOro Micsist (Y1), OjepikaHe MPOIEHTHE BIJHOIICHHS HAa3MBAETHCS

I, =2x100
iHIeKCOM Ce30HHOCTI : Y

b. BmiuB Ha MICSYHI JaHI BHUIAJAKOBHX KOJHUBaHb 3yMOBJIIOE
HEOOXITHICTh PO3PAXYHKY JJISI KOXKHOT'O MICSISI CEPEIHIX MOKa3HHUKIB 3a
Tpupiuys. IloTiM 3HaXoAsTh TNPOLEHTHE BIIHOLICHHS CEPEIHIX s

I, =21100
KOXKHOTO MiCSIIsl 10 3arajbHOTO CepeAHbOro PiBHS, TOOTO: Yoo, ne
Yi- cepemHs TS KOXXHOTO MICSIs 3a 3 POKH; ¥ - 3araibHUH CepeaHii
piBeb 3a 3 poku. CxeMy LBOTO CIOCOOY pO3pPaxyHKYy HaBEIEHO B
Tabmumi 62.
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Tabauys 62
Po3paxyHok iH/IeKCiB C€30HHOCTI 32 MEPIIUM CIOCOOOM

CepenHs IeHHA BUPOOITKa HA TPAKTOP, Ta [HIEKCH Ce30HHOCTI
Micsiiib YMOBHOT OpaHKH (3,1 ¥)%x100 o
2002p. | 2003p. | 2004p. | B cepennbomy ‘ /o
Ciuenb 4,6 4,5 4,2 4,4 (4,4:5,7=100=77
Jlrotmii 5,0 4,8 4,5 4,7 (4,7:5,7)=100=84
Bepesenb 4.9 5,1 6,0 5,3 (6,3:6,7)=100=93
'pynenn 42 43 4.8 4,4 (4,4:5,7=100=77
Cepemniii |59 | 55 57 V57 100
PiBEHB psiTy >

Hpyeuii cnoci6. 1lpu HasBHOCTI JTaHUX 32 TPH POKH PO3PAXOBYIOTh
IHIEKCH CE30HHOCTI /T KOXKHOTO POKY 32 MEPIINM crtocoboM (A), a moTimM
3a OIep’KaHUMH 1H/IEKCAMU 3HAXOIATh CEPEeTHIO apu(METHIHY.

PosrnssremMo manmii crocid Ha TPUKIAAi, 3AIMCHUBIIN PO3PaXyHOK
JUTSE CiuHS. [HIEKCH CE30HHOCTI JIJIsl KOXKHOI'0 POKY CTaHOBJATH : 2002 pik
—(4,6:5,9)100= 78 %; 2003 pix — (4,5: 5,5)100= 82 %; 2004 pik - (4,2:5,7)
100= 74 %. 3Biacu cepenHill 1HAEKC CE30HHOCTI ISl CIYHSI CTAaHOBUTH :
78+82+74:78%

3 .

AHaJOTIYHO 3MIMCHIOIOTH PO3PAXYHKH IS JTIOTOTO, OEpe3Hs 1 T.1I.

HaBeneni pesymbraTé po3paxyHKIB CBia4aTh MpO Te, MO IHACKCH
CE30HHOCTI (s CiUHs) Maibke He Pi3HATHCS MK co0or10. Lle mosicHIoeThCs
CTaOUIBHICTIO MICSYHOTO PIiBHS B pi3HI pOKH. Y BHIIQJIKaX, KOJH
CTIOCTEpITa€ThCsl TEHJCHISI 0 30UIBIICHHS YW 3MCHIICHHS PIK y piK
MICSYHHMX PIBHIB, TO MEPEBary BiJIal0Th APYroMy CIocoOy.

Tpemiii cnoci6 monsrae B OOYUCICHHI BiJHOWIEHb (QaKTHYHHX
MOMICHUX PIiBHIB JI0 KOB3HOI CEepeaHbOI, PO3PaxXyHKOBiI i 12 micsiiB .
Ha migcraBi Takux BigHOIIEHb (iHIEKCIB CE30HHOCTi) 3a PSJl POKIB
3HAXOAATh CEpelNHI0 apuPMeTHUHy A KoxHoro wicsms. Lli cepemni
BBAKAIOTHCS 1HACKCAMH CE30HHUX KOJIMBAHb.

3a aHAJIOTIYHOI0 CXEMOIO PO3PaXyHKIiB 1HIEKCH CE30HHOCTI MOXKHA
moOyayBaTH Ha TiJCTaBi BiMHOIIEHh (DAKTMYHUX IMOMICIYHUX PIBHIB JIO
piBHIB, BUPIBHSHHUX 3a MaTeMaTWYHUMHU (opMmynaMu (mpsmoi, napadosu,
rinep6omu i T.4.). IcHytoTh 1 iHmI OimbII CKMamHI crocobwm (MeTomn)
PO3paxyHKY iHAEKCiB CE30HHOCTI.
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§ 9.3. OcobauBoOCTI KOpeEJSANiHHOr0 aHATI3Y PAAIB AUHAMIKH Ta
MeTOAUYHi OCHOBH CTATHCTHYHOI0 MPOrHO3YBaHHS iX PiBHIB

O0’eKTOM  KOPEIALIAHOrO aHamizy MOXYThb OYTH HE TUIbKH
CTAaTHCTUYHI  (MPOCTOPOBI)  CYKYNMHOCTI, a ¥  CYKYIIHOCTi, SKI
XapakTepu3yloTh 3MiHYy SIBHIN Yy 4Yaci, TOOTO aumHamiuHi. Po3pobnena
METOJI0JIOTISI KOPEJIALIT ISl aHAJII3y SIBUIL Y MIPOCTOPI HE MPHUHSATHA JIJIs
JUHAMIYHUX CYKymHOCcTeHd. TomMy mnpu BHKOPHCTaHHI KOPESIIHHOTO
METOAYy HeOOXiHO 3HaTH OCOOJMBOCTI Ta MeXi HOro BUKOPUCTaHHS.
Hacamnepen 1ie crocyeThesi TEpeBipKkH Iepen0davyeHb Ta IHTepHperartii
pe3yJabTaTiB aHai3y psAiB AWHAMIKH. SIK KopemsuidiHa Monenb, Tak i ii
CTaTUCTUYHI XapaKTEePUCTUKH MAOThb KOHKPETHUH E€KOHOMIYHHH 3MICT i
BUCBITJIIOIOTh CKOHOMIYHE SIBUIE 3 MEBHOro O0Ky. OCKUIBKH 3MicCT
CTaTHCTHYHMX MOKA3HUKIB 3aJISKUTh B JOTPHUMAHHS BHMOT IIOJO iX
OOYUCIICHHS, TO  JIOCHIIHUK TOBHHHMH  BMITH  KOpPHCTYBaTHCS
METOZOJIOTIEI0 aHaNi3y 1 HOSCHIOBATH oJiepaHi pe3ynbraTi. OcoOauBo 11e
CTOCYETHCA AOCHIHKEHb KOPEISIii MiXK pAIaMu THHAMIKH.

[lin wopeasiuiclo psaiB AMHAMIKH DPO3YMIIOTH METOJ BHUBUYCHHS
3B'SI3KY MIXK IMOKa3HUKAMH, MPEJICTABICHIMH X 3HAYEHHSMH B TIOCIIIOBHI
MOMEHTH abo mnepiogu uacy. Kopensiist psyiiB JUHAMIKA Mae CBOI
0COOJIMBOCTI, SIKI 3yMOBJICHI THM, IO PsJ JUHAMIKH, MO-TIEpPIIE, MAE
KOPOTKOYACHI KOJIMBAaHHS (MICSYHI, KBapTalbHi, piuHi) i, HO-ApYyTe,
MICTUTh y COOI TakMil KOMIIOHEHT, SK 3arajibHa TCHJCHINS B 3MiHI
MOKA3HUKIB Sy — «BiCh KpUBOi», a00 Tpena. Ilin octaHHIM PO3yMiIOThH
3MiHy, SIka BH3HA4ya€ 3arajJbHUK HaIlpsiM PO3BUTKY, OCHOBHY TECHJIECHIIIO
psaniB nuHamiku. JliHiIO TpeHIa MOXKHA TOPIBHATH 3 JIHIEIO perpecii.
SIKmo octaHHs SBJIsIE COOOIO IMJIABHY 3MiHY PE3YJIbTATHBHOI O3HAKH Iif
BIUIMBOM (DaKTOPHOI, 3BUIBHEHOI BiJ il BCiX CTOPOHHIX (HEBPaXxOBaHMX)
NPUYMH, TO JIiHIS TPEeHIa XapakTepu3ye IUIABHY Y dvaci 3MiHY SIBHIL,
BUKIIMKAHUX PI3HUMH OOCTaBHHAMH KOPOTKOYACHUX BIIXWUJICHb BiJ
3arajibHOI TeHACHLII.

HasBHiCTh TpeHIa YCKIQIHIOE KOPEIAIHHWUN aHami3  psiB
auHaMikd. Tak, SKIIO BUBYAETHCS KOPEIALis psAmiB 0e3 BHKIIOYEHHS
3arajibHOT  TEHAEHIN] B HHX, TO IIOKA3HUK TICHOTH 3aJIEKHOCTI
XapakTepu3yBaTHME  3B'A30K HE JIMIMIE MDK  KOPOTKOYaCHUMH
KOJIMBaHHSIMH, a W MDK TpeHIamH. B iHIIOMY BHUMaiKy, KOIU TPEHIH
Oy/ZlyThb BUKJIIOUYEHHMH 13 KOPEIbOBAaHUX PSAIB JHUHAMIKH, OJCp:KaHHH
KOoe(ILIEHT KOPEJSAIl XapaKTeprU3yBaTHME TICHOTY 3aJICXKHOCTI JIMIIE MiXK
KOPOTKOYaCHUMH KOJIMBaHHIMH.
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Tpenn, BimoOpaxyrouwm 3aralbHUN HaAmpsM 3MiH SBHUIIA, IO
BiIOYBarOThCS y Yaci, BOJHOYAC BHM3HAYAE W 3ANEKHICTHh MK HICHAMH
psaay nuHamiky. s 3a1€KHICTh, sSIKa BU3HAYAETHCS (OPMOIO JIiHIT TpeHaa,
Ma€ TakKy » caMy CTaTUCTHYHY HPUPOAY, sK 1 JiHis perpecii. 3a3HayeHy
KOPEJALIAHY 3aJeKHICTh MK CYCIAHIMH (TONEPEIHIMHU 1 HACTYITHHMH)
YJIeHAMH sy Ha3UBAaIOTh aBTOKOPeJIsiIiero.

HasiBHICTD aBTOKOpEISIii 3yMOBIIOETBCS PI3HUMH TPUYMHAMH, a
came:

1) y xopemsuiiHiii OuHaMi4HIA MOZENi HEe BpPaxOBaHWHM i1CTOTHHH
¢axTop;

2) y MoJelni He BpaxOBaHO KiJIbKa HEICTOTHHUX (aKTOPiB, B3a€EMHUI
BIUIMB SIKHX € ICTOTHUM BHACHIJIOK 30iry ¢a3 Ta HanpsMiB X 3MiH;

3)o0paHo HepaBUIBLHUNA THIT MOJEII;

4)cnierudivaa CTPYKTypa BUMAJAKOBOT KOMITOHEHTH.

{06 BusBHTH MiHII TPEHIIIB 3 METOIO HACTYITHOTO iX BUKIIOYCHHS 3
aHamizy, 3IIHCHIOIOTH BHPIBHIOBaHHS psAy 3a JOMOMOTOI KOB3HOI
cepenHpoi ab0 aHANITUYHE BUPIBHIOBAHHS DSy AWHAMIKH 32 TEBHOIO
MaTeMaTHIHOIO PYHKIIi€I0 (TIpAMOi, mapaboin, eKCIIOHEHTH Ta iH.).

3a3HadeHi OCOOIHMBOCTI KOPENALIHHOTO aHai3y psAiB JAHHAMIKH
PO3IIISIHEMO Ha MPUKIAJi MOKa3HHUKIB MPOIYKTHBHOCTI MOJIOYHOTO CTaja
KOPIB (¥ — CepeIHbOPIYHUE HAJIiH, T) 1 piBHS 1X TOAIBII (X — pivHI BUTpATH
KOPMIB Ha I'oJIOBY, II K. 0J1.): (Ta0J1. 63).

Tabauys 63
Buxinni i po3paxyHkosi 1aHi 1/ o0uncjienns koedinienra
KopeJisanll B psaaax ITHHAMIKH

Ne , , Temmnu 3pocranHss, %
ILIL. y X yX y X < y
POKy
1 2,7 39 105,3 7,29 1521 — -
2 2,5 30 75,0 6,25 900 93 77
3 2,3 31 71,3 5,29 901 92 103
4 3.8 49 186,2 14,44 2401 165 158
5 3,5 40 140,0 12,25 1600 92 82
6 3,9 41 159.,9 15,21 1681 111 102
7 32 39 124,8 10,24 1521 82 95
8 4,5 47 211,5 20,25 2209 141 121
9 5,1 60 306,0 26,01 3600 113 128
10 4,8 52 249,6 23,04 2704 94 87
> 36,3 428 1629,6 | 140,27 19098 - -
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SIKIO  po3TISAAaTH KOPENAIiHY 3alleXKHICTh B psAgax TUHAMIKH,
MPUHHSBINKA PIBEHh TOMIBII TBAapWH 3a O3HaKy-(akTOp a piBeHb iX
MPOJIYKTHUBHOCTI — 3@ PE3yJIbTaTUBHY O3HAKy, TO BEJIHYMHA KOe]illieHTa
KOpeJIALlii CTaHOBUTHUME:!

ny_Zny 1620,6 363428
T (Tx) ) (>yf ) 36,3 N 428 — 09
x y _ 36, 48
IS DI \/[140,27 o }{19098 = }

OpepxkaHa BenMuYMHA KoedillieHTa KOpeJslii CBiTYUTH  MPO
HAsIBHICTh JIOCUTh TICHOI KOPEISIIHHOT 3aJIe)KHOCTI MiXK MPOTyKTUBHICTIO
TBApHH Ta piBHEM iX rofismi. Taka cuibHa KOPEJSLisl 3yMOBIIEHA THM, IO
B 000X TMOpPIBHIOBAaHUX psax JUHAMIKH KOPOTKOCTPOKOBI KOJIMBaHHS
MaloTh OJHAKOBY TEHJCHIIIIO, OTKEe, 1 TPEHIN BiIOOPaXKyIOTh OJHAKOBUN
HaIpsiM 3MiH y 9aci SK MPOAYKTUBHOCTI TBApHH, TaK 1 PIBHS 1X TOIBII.

®opma 1 HampsiM IiHII TPEeHAIB A1 000X IOCTIHKYBaHHUX PSAIIB:
HaBeneHl Ha puc. 23. JliHil TpeHIiB HamOIB 1 PiBHS TOIBII BH3HA4YEHI
[UISXOM aHAJITHYHOTO iX BUPIBHIOBAHHS 3a (hOPMYJIOK MPSIMOI JIHIT:
Y, =a,+at

o |

160 A
150 A
140 A
130 A
120 A
110 A
100 A
90 -

Temn 3pocTaHHs, %

MopsakoBUIM HOMEpP POKY

Puc. 23. Tpenau npoayKTHBHOCTI TBAPHUH i piBH# iX rogisi:
1 — emmipuy4Hi JaHi HaJOiB; 2 — TPEH/I HAOIB;
3 — eMmipuyHi JaHi piBHS TOMIBII; 4 — TPEH/I PiBHS TOIBII.
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SIKIO CTaBUTHCSA 3aBiBaHHS BHU3HAYUTH, SIKOIO MIpOIO IIOpiYHI
KOJIMBAHHS TMMOKA3HWKIB PIBHA TNPOJYKTUBHOCTI MOJOYHOTO CTaja
3aJIeKalii BiJl PiBHS TOJIBII, TO HOro BUPILICHHS MOTPEOyE BUKIFOUYCHHS 3
000X psmiB  JOUHAMIKK TpPeHAiB. [3 I[i€f0 METOK  BH3HAYAIOTh
XapaKTePUCTUKK aBTOKOpessmii. s psaie HamoiB 1 piBHIB ToOIiBJII
ABTOKOPEJIALIIS BU3HAYAETHCS IUISIXOM ITOPIBHSHHS JaHUX, SIKI CTOCYOThCS
JIBOX CYCIJTHIX pOKiB (Tabiu. 64, 65).

Tabauys 64 Tabauys 65

Buxinni i po3paxynkoBi nani Buxinni i po3paxynkoBi 1ani g
AJ1s o04uc/ieHHs KoedinienTa 00uMciIeHHs KoedinieHTa KopeJsinii 3a

KOpeJIsiii 32 MOKa3HUKaMU MOKA3HUKAMHU PiBHSA roaiBJIi
HAa/10iB (ABTOKOpeJIsILisi) (aBTOKOPpeJISILis)

x |y lxy | %X Y X y | xy | X v
271251675 | 7,29 6,25 39 30 1170 | 1521 900
25 1231|575 625 5,29 30 31 930 900 961
23 | 3,8 18,74 | 529 | 14,44 31 49 961 1519 | 2401
38 |35 | 133 | 444 | 12,25 49 40 1960 | 2401 1600
3,5 13,9 [13,65| 12,25 | 15,21 40 41 1640 | 1600 | 1681
39|32 12,48 | 15,21 | 10,24 41 39 1599 | 1681 1521
32145 | 144 | 10,24 | 20,25 39 47 1833 | 1521 | 2209
45 | 51 ]22,95] 20,25 | 26,01 47 60 2820 | 2209 | 3600
5,1 | 48 [24,48 | 26,01 | 23,04 60 52 3120 | 3600 | 2704
31,5(33,6 (122,5| 117,23 | 132,98 376 389 | 16033 | 16952 | 17577

Po3paxyemo koedillieHTH Kopesilii 1Mo psaax JUHAMIKH HaJ0iB 1
PIBHIB roJIiBIIi:

122,5315:33.6
r = — 2 — = 0,676;
117,3- 31 || 132,98 336
I 9 9
L6033 376:389
T, = — - El — = -0,224
\/ 16952—3796 }{17577—3899 }

Sk cBiT4aTh YUCIIOBI 3HAYEHHS 3HAMIEHUX KOe(ili€HTIB KOPEemsIlii,
B Pl IWHAMIKM HA/IOIB ICHY€E JOCHUThH 3HAYHA JOJaTHA aBTOKOPEIAIis; Y
psIi piBHIB TOIBIISA TBApWH BOHA ciTa0Ka i Big'eMHa.

Buznaunmo miHiT TpeHAIB 3 THUM, MO0 MOTIM BHUKIIOUATH iX 3
aHamizy. 30KkpeMa, 3/1iIHCHIMO aHANITUYHE BUPIBHIOBAHHS DSy TUHAMIKH

y=a,+at

3a MPSIMOIO , e t — oguHUIA 4Yacy (Y JIaHOMY BHIIAJIKy PiK).
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[TapameTtpu a 1 a; 3HAXOAATH MUIIXOM BHPIIIEHHS CUCTEMH HOPMAaJIhHHIX
PIBHSIHB:
aon +a12t = Zy;

{aOZH-aIZtZ = Zyt.

Jis moka3HWKIB AWHaMIKH HamoiB (Tabm. 66) i piBHIB TOMIBII
(Tabmn. 67) cucteMu piBHSHb MalOTh BUTIISL;

10a, +55a, = 36,3; 10a, + 55a, = 428;
{5500 +385q, = 223. {SSaO +385a, = 2543.

Tabauys 66 Tabauys 67
BuxinHi i po3paxynkoBi n1ani nis BuxinHi i pospaxynkosi gani nist
004uc/IeHHs JiHil TpeHaa 00YHUC/IeHH JiHil TPeH1a NOKA3ZHUKIB
NOKAa3HUKIB HA/10iB PiBHS rojibJi
. . . PiBeHb
Izg H?;()IH yt 2 Y, Izg( rogill)sni yt t Y,
1 2,7 2,7 1 2,37 1 39 39 1 32,49
2 2,5 5,0 4 2,65 2 30 60 4 34,78
3 2,3 6,9 9 2,93 3 31 93 9 37,07
4 38 | 152 16 3,21 4 49 196 16 | 39,36
5 35 | 175 25 3,49 5 40 200 25 | 41,65
6 39 | 234 36 3,77 6 41 246 36 | 43,94
7 32 | 224 49 4,05 7 39 273 49 | 46,23
8 4,5 | 36,0 64 4,33 8 47 376 64 | 48,52
9 5,1 | 459 81 4,61 9 60 540 81 50,81
10 | 48 | 48,0 | 100 | 4,89 10 52 520 100 | 53,10
55 1363 | 223 | 385 36,3 55 428 | 2543 | 385 428
[icng pimieHHS TUX CHCTEM OJCPKUMO aHAIITHYHI PIBHSHHS
3B'I3KY: IS PAMIB AMHAMIKU HAmoiB ' ~ 2’09+0’28’; JUTSL PSIIB JTMHAMIKH

piBHiB rogism Y T 30,2+2,29¢

{06 BUKIIOYUTH 3HAWACHUN TPEHA 13 aHAII3y pPsAiB JUHAMIKH,
pPO3paxOBYIOTh BIAXWJICHHS BiJA HBOIO EMINPUYHMX JaHUX. Taki
BiJIXMJICHHSI, SIKi SIBJISIFOTH COOOI0 KOPOTKOYACHI KOJMBAHHS Y «YHUCTOMY)
BUTJIAMI, MOXHA KOpEJIIOBaTH. Y  MpUKIaAl 3  IOKa3HUKaMHU
NPOJYKTHBHOCTI MOJIOYHOTO CTaja Ta PiBHS TOJiBJII BU3HAYEHO B 000X
psiiax BiAXWICHHS BiJ TPEHAIB, po3paxoBaHi 3a GopMysoro npsmoi miHii
(Tabm. 68).

3a ojepKaHUMH  BIIXWJICHHSMH BiJl TpEHIA PO3PAXOBYIOThH
KoedinienT kopesnii (Tadmn. 69):
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D" AxAy 22,4675
= = r, = ———— = 0,877.

T
Xy 2 Xy
lz Ax ? ZAyz 1/1,8930-346,6185
BenuunHa po3paxoBaHOro KOeQillieHTa KOpEsii HaHOUIbII TOYHO
BioOpaky€e TICHOTY 3B'SI3KYy B psfaxX AWHAMIKM TIOKa3HUKIB HAAOIB 1
rofiBiai. AJKe HasBHICTh BHUCOKOI aBTOKOPEJILIi B psaaxX IOKa3HUKIB

. 1. =0,676 . . .
HajzoiB (* = ') MEBHOIO MIpPOI0 MOCHIIIOBaja 3B'SI30K MK MIOPIYHUMU

HaJ0sSIMU Ta PiBHEM TOJiBJi, 3YMOBHUBIIM BHCOKHH piBEHb KoedillieHTa
xoperii (0,934) B nocipKyBaHuX psigax JUHAMIKH.

Tabauys 68 Tabauys 69
Binxuienns Big Tpenain Buxiani i po3paxynkosi nani qist
o0uucaeHHs KoedinieHTa Kopesuii 3a
BiIXMJIEHHSIMH BiJ TpPeHIa

No | Cepennbopiunuii | Pigens
ILIL Halit rozisii AyAx Azy A
poxy (A (Ax)
1 0.33 6,51 21483 | 0,1089 | 42,3801
2 -0,15 -4,78 0,7170 0,0225 22,8484
3 -0,63 -6,07 3,8241 0,3969 36,8449
4 0,59 9,94 5,6876 0,3481 92,9296
5 0,01 -1,65 -0,0165 0,0001 2,7225
6 0,13 -2,94 -0,3822 0,0169 8,6436
7 -0,85 -7,23 6,1455 0,7225 52,2729
8 0,17 -1,52 -0,2584 0,0289 2,3104
9 0,49 9,19 4,5031 0,2401 84,4561
10 -0,09 -1,10 0,0990 0,0081 1,2100
22,4675 1,8930 346,6185

[MutanHs xopensiii psAiB AWHAMIKA TICHO TMOB'S3aHI 3 MUTAHHIMH
NpPOTHO3yBaHHA. EKOHOMIYHMI TPOTrHO3 — I HAayKOBO OOIPYHTOBaHE
nependadeHHs] PO3BUTKY OyAb-IKOTO €KOHOMIYHOTO TOKa3HWKA Ti€l 49U
1HIIO1 Tairy3i a0 HapOJHOTO TOCIOAAPCTBA B IJIOMY Ha TEPCIEKTUBY,
CTYIIHB BiPOTITHOCTI SKOTO 3aJI€KUTh, BiI METO/IB TPOrHO3yBaHH:. [Ipu
€KOHOMIYHOMY TPOTHO3YBaHHI BHUKOPHUCTOBYIOTH IIUTHH  KOMIIJIEKC
MeToniB  (MOMIOHICTH 1  BIAMIHHICTH, CYIYTHI 3MIHHM, aHAJIOTis,
MOJICJIIOBAHHS Ta 1H.), Cepe] SKMX HAWTIPOCTIIIHNM 1 IOCTYITHUM ITHPOKOMY
KOJIy ~ CKOHOMICTIB-TIDAKTHKIB € METOJI TPOTHO3YBaHHS  HIISXOM
EKCTPaNoJIsilii ps/AiB AWHAMIKH, SKHH IPYHTYETHCS Ha TIiMOTE31 CTIMKOCTI
3aKOHOMIPHOCTI PO3BUTKY siBHINA (TpeHa). B #oro ocHOBY MOKIaAEHO
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3aikcoBaHy B MUHYJIOMY 1 HUHIIITHIO TEHACHIIIIO, sIKa TIepe10adacThes i B
MaiOyTHROMY, SKIIO HE OYIKYEThCS 3MiH 30BHIMIHIX Ta BHYTPIMIHIX
(dakTopiB, SIKI 3yMOBJIIOIOTH 1. OIHAK 11 TCHIACHIS HE 3aBXIU TOYHO
Bi10Opaky€e MIHCHICTh, OCKIIBKH i1 30€peKCHHS 3aJIC)KUTh HacaMIIepe T Bij
ypaxyBaHHS B3a€MOJIi 3 [HIIMMK TEHICHILISAMH, IO HE 3aBXKIH MOXKIHBO.
Hespakatoun Ha 11, METOJ CKCTPAIOJALIi TEHICHIT IIHPOKO
BUKOPHUCTOBYIOTh Y MIPOTHO3YBaHHI €KOHOMIYHMX MOKAa3HMKIB, 00 BiH Ja€
3MOTY BHM3HAYMTH 3aXOJH, CIPSIMOBaHI Ha 3amo0iraHHs WIKIJUIMBUM Ta
MOCWJICHHS! KOPUCHHMX TeHAeHIH. CTaTUCTHYHMH MPOrHO3 — Le 3acid
3armo0iraHHs ParToOBOCTAM Yy JIIHCHIN peanlbHOCTI, MO0 OCOOJIMBO Ba)XJINBO
JUIsl EKOHOMIYHHX SIBHIL.

[lepeaymMoBOIO yCHIIIHOTO 3aCTOCYBaHHS EKCTPANosiLii  psaiB
JUHaMIiKU (TIPOJOBKEHHS PiBHIB Psily HA MallOyTHE Ha MiJCTaBi BUSBICHOL
3aKOHOMIPHOCTI 3MiH piBHIB 3a JOCHI/DKYBaHHWH TPOMIKOK dYacy) €
HasBHICTh HeoOXimHoi craTtucTmyHOi iH(opMarii, sSka mae 3MOry
MEPEeBIPUTH TIMOTE3y CTIMKOCTI PO3BHUTKY. TakuM UYHHOM, THTaHHS
IOJIATaE B 00'€KTUBHOMY TIAXOIi 10 BHOOPY €KOHOMIYHO OOTPYHTOBAHOTO
TUMy JiHIi BUPIBHIOBaHHA pAxy auHamikd. [lpaBunbHuil BHOIp THITY
TpeHJIa JO3BOJIIE OAEpKaTH TOYHINIy XapaKTEPUCTHKY KOJIHMBAHHS
MOKA3HUKIB JUHAMIKK 1 TEHJACHIiI 1X 3MiH. Big Tumy JiHIii 3HA4HO
3aJICKUTh 1 BEJIMYMHA O9iKYBaHOT'O TIOKa3HUKA, a OTXKE, 1 SIKICTh IPOTHO3Y .

Y  mOpakTHIl  CTaTHCTHYHOIO  MPOTHO3YBAaHHS  €KOHOMIYHHX
MOKa3HMUKIB HaiyacTillle BUKOPUCTOBYIOTh aHANITHYHI PIBHSHHS OPSAMOL
JiHi1, MOKa30BOi KpWBOi (€KCHOHEHTH) Ta Mapaboiu JIPYyroro i BHIIHMX
nopsiAKiB. BupiBHIOBaHHS 31MCHIOIOTh BUXOSYHU 3 JIOTIKO-TEOPETUYHOTO
aHaizy psAy MAWHAMIKM, 3aBASKH SIKOMY BCTAHOBJIOIOTH XapakTep
JUHAMIKA ¥ THI HeoOXimHO1 NiHil aHamiTuuHOro piBHsAHHA. Ilpn mBOMY
OepyTh 10 yBaru xapakrep AMHAMiKu (akToOpiB, 10 3yMOBIIOIOTH OCHOBHY
TEHJEHIII0 3MiH TIOKa3HHUKIB, SKI JOCHIIKYIOThCS. AJIE€ OCKUIbKH
(hakTOpHMM O3HAKaM TAaKOXX BJIACTHBE IEBHE (1HOJII ICTOTHE) KOJMBAHHS,
XapakTep SKOr0 He 3aBXIU 3pO3yMUTHH 1 moTpedye B CBOIO HYepry
MOTIMOICHOTO aHali3y, JoTiuHie Oye mpu BUOOP] THITY JiHIT BUXOJAUTH
3 XapakTepy ANHAMIKU pe3yIbTaTHBHOI O3HAKH.

VY 3B'I3KYy 3 THM, IO 3aBJaHHsA BHOOpPY THIY aHAJITHYHOI JIiHIT
noTpedye aObCTparyBaHHs BiJl IHAUBIAyadbHHX OCOOJMBOCTEH KOJHBaHb
OaraThox (akTopiB, TOOTO, mepeadayvae y3arajibHEHE BiIOOpPaKeHHS iX
JH, JIOCUTh KOPHUCHUM CIIiJl BBaKaTU IONEPEIHIA aHalli3 MEePBUHHHUX
EeMITIPUYHUX TOKa3HUKIB Yy cucTeMi KoopauHat. [Ipm 1boMy MeToro
BUPIBHIOBaHHSl PSAJiB [IWMHAMIKH, € He BHOIp JiHIii, a BCTaHOBJICHHS
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TEH/EHII pO3BUTKY» Hampukiaa, mpy BUBYEHHI MOKAa3HWKIB TUHAMIKA
BPOKaHOCTI B PO3pi3i OKpeMHX KyJIbTyp TEHAEHIIIT 3MiH ii He 30iratoThes,
TOMY OYIyTh PI3HUMH W aHATITUYHI PIBHSIHHS 3B’ 513Ky. JIJI1 BCTAHOBJICHHS
CTaOLIBLHOCTI Ti€T YK 1HIIOT XapaKTEPUCTHUKU JAMHAMIKK (a0COJIOTHUI
MIPUPICT, TEMIT POCTY Ta HOTO MPUCKOPEHHS) PO3PAaXOBYIOTh ICTOTHICTD iX
pizHunpb. Tak, SKIO y psaax BEJIWYMH MPHUPOCTIB,, TEMIIB POCTY YH
MPUCKOPEHHSI HE  CIIOCTEpPIraeThCsl IMEBHUX  3aKOHOMIPHOCTEH Y
po3TanryBaHHi, TOOTO  TOKAa3HWKH  3a3HAYCHUX  XapaKTEPUCTHK
«PO3KHIAHI» MO Py AWHAMIKH, MOKHA CTBEP/KYBATH MPO 1CTOTHICTH iX
pi3HUIb. Y BUMNAJKYy, KOJIM PO3paxOBaHi XapaKTEPHUCTUKU TUHAMIKH 3a
PO3MIpOM iX BEIMYHH KOHLEHTPYIOTHCS B TIEBHUX YaCTUHAX DAY, PI3HULSL
MK HUMH Oyjae iCTOTHOIO W moTpeOyBaTuMe CTaTUCTHYHOI OIIHKH.
BBakaetncs, 1o mpu iiMoBipHOCTI moHaxa 0,9 pisHus Oyne iCTOTHORO, a
TOMY €KCTPArOJIAIIEr0 32 Bi/IMOBITHUM THUTIOM JTiHii (A0COMIOTHHIA TPUPICT
— TpsiMa, TEMNI POCTYy — TOKa30Ba KpHBa, NMPUCKOPEHHS — Tapadorna)
BUKOHYBAaTH HE MOXHA.

[IpoimocTpyemMo 1e HAa TPUKIAAL PANIB JAWHAMIKA BpPOKAWHOCTI
3epHOBUX KyJIbTYyp 3a morepeni 23 poku (tad:a. 70).

Sk cBimyaTh HaBEIEHI JaHi, cepel IOKAa3HWKIB TWHAMIKH
HalBUpasHillle MPOCTEXKYEThCS  3aKOHOMIPHICTh Yy  pO3TallyBaHHI
a0COIOTHHUX MPUPOCTIB. Y JIPYTii MOJOBUHI PAY KOHIENTPYIOTHCS BUII
iX BEJIMYMHHU, HDK y TEpIIiii; BOHM MalTh CTIHKIIIy TEHJEHI 0
3poctanHsa. Jlyisi BU3HAYEHHsSI ICTOTHOCTI PI3HMI CEPeIHIX HPUPOCTIB
OOYHCITIOIOTH CEPeHI0 BUTIAIKOBY MOMMIIKY JJISI KOXKHOT TIOJIOBUHH DSy

nauHamikd 3a dopmynoo 7 :O':‘/;. CepeHi0 BHIAIKOBY TTOMUIIKY
pI3HHINI  3HAXOAATh, SK CyMy TakKMX TIOMWJIOK JBOX IEpioJiB

("> TN TlopiBHIOI0YH PISHHIO CepeHiX aBCOMOTHIX MPHPOCTIB
(Ay — A)) 13 cepenHbOi) BUMAJAKOBOIO TTOMHIIKOIO, OJEPKYIOTh MOKa3HUK
HOPMOBAHOTO BiJIXHJICHHS (7).

3riIHO 3 L€ CTATUCTHYHOI0 XapaKTEPUCTHKOIO 1 YUCIOM CTYICHIB
BUILHOCTI 3a TaONUIICI0 3HAueHb iHTerpaia iMoBipHocTed Ctr’rojeHTa
3HAaXOAATh 1MOBIPHICTH 1CTOTHOCTI PI3HUII CepeHiX aOCOIIOTHUX
OPUPOCTIB. AHAJIOTIYHI PO3PaxyHKH BHKOHYIOTH 1 JUIg  iHIIKX
XapaKTepUCTUK Psi/IiB TUHAMIKH — TEMITIB POCTY 1 IPUCKOPEHb. Y HALIOMY
MUKl IHTETpajl iIMOBIPHOCTI MPH HOpMOBaHOMY BigxuieHHi t=0,259 i
17 cTyneHsx BINBHOCTI Bapialis NPHUPOCTIB YpPOXKAMHOCTI 3EPHOBUX
KyabTyp ctaHoBuTh 0,616 (momarox 1). TakuM YWHOM, BeTMYMHA
3HAWEHOTO TOKa3HWKa HMOBipHOCTI MeHmma 3a 0,9, mo mae mifcraBy
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CTBEP/UKYBAaTH MPO MOXKIHMBICTh BHUKOPHCTaHHS [UIS EKCTPAOJAIIT
BPOKaHOCTI 3€PHOBUX KYJIBTYpP PIBHSAHHS MPsIMOI JiHIl. SIKII0 mpuiAHATH
rifnore3y Mpo CTaliCTh 3aKOHOMIPHOCTI JUIS BU3HAYCHHS BPOXKAHHOCTI

3epHOBUX, TO (DaKTHUHi 1 piBHI J0GpPe aNPOKCHMYIOThCS PIBHAHHAM ' =
10,6+0,554¢. Excrpanossiis 1iei JiHii Ha HacTtynHi 8-10 pokiB mae
nokasHuk 28-29 m/ra.

Tabauys 70

CraTHCTHYHI XapaKTepUCTHUKHU JHHAMIKH BPO:KaiiHOCTI 3epHOBHUX KYJIbLTYP

[T’situpiuna | [Toka3HUKM JUHAMIKH CepeIHbOI KOB3HOT
Ne Cepenus cepeHs BPOXKAHHOCTI
~ " | BpOXKaHHICTb, KOB3Ha a0COMOTHUI
poxy /ra BPOXKaHHICTB, | mpwHpicT, TeMH(y HpHCK;peHHH’
/ra /ra pocty, 7o 0
1 9,1 - - - -
2 10,3 - - - -
3 16,5 10,6 - - -
4 13,7 13,1 2,5 123,6 -
5 3,6 14,2 1,1 108,4 -15,2
6 21,3 14,0 -0,2 98,6 -9,8
7 15,8 15,7 1,7 112,1 13,5
8 15,4 17,9 22 114,0 1,9
9 22,4 16,7 -1,2 93,3 -20,7
10 14,5 17,2 0,5 103,0 9,7
11 15,2 17,5 0,3 101,7 1,3
12 18,6 15,1 2,4 1224 20,7
13 16,9 15,3 0,2 86,3 -36,1
14 10,5 15,6 0,3 102,0 15,7
15 15,2 16,8 1,2 107,7 5,7
16 17,0 18,1 1,3 107,7 0
17 24,4 20,0 1,9 110,5 2,8
18 234 20,8 0,8 104,0 -6,5
19 20,2 22,2 1.4 106,7 2,7
20 19,0 23,6 1,4 106,3 -0,4
21 24,1 22,4 -1,2 94,6 -11,4
22 31,4 - - - -
23 17,1 - - - -
IcHyBanHA HeperyiaboBaHMX (DakTOpiB (HAmpHKIaZ, KIiMaTH4HI

YMOBH) NOTpedye OoOrpyHTyBaHHS (OPMHU TpeHIA 3 ypaxyBaHHSAM ix Aii.
Jiist po3risyBaHOro MPUKIALY HaWKpamuMHu (OpMaMu TPEHAAa MOXKYTb
OyTu ekcrioHeHTa i mapadona. TyT HEOOXiqHUI TTOTIMONEHUN TToTIepe THIi
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aHali3 JIOCHIPKYBAHOTO Tepioxy, SAKHH TPYHTYETbCS Ha 3HAHHI
arpoeKOHOMIYHUX (PaKTOpiB OpMYyBaHHS PIBHIB yPOKAWHOCTI.

B Tabmumi 71 HaBeAGHO CTATUCTHYHI XapaKTEPUCTHKH PSIiB
JUHAMIKU JUISE PI3HUX KYJIbTYpP, BUPOIIYBaHUX Y CTEIOBIH 30HI YKpaiHu, 1
BIJIMOBIZAHO 70 HUX PEKOMCHIOBAHUI THIT TPEHA, SIKUH JacTh HAWOLIbII
00'eKTHBHI  pe3y/lbTaTH pPO3pPaxyHKIB  IOKa3HUKIB JMHAMIKM Ha
[IPOrHO30BaHui 1epios. be3yMoBHO, [uist OUIBII TOYHOTO CTaTUCTUYHOIO
MPOTHO3YBaHHS CIiJ 3aCTOCOBYBAaTH MHOXHHHI KOpEJSLiiHI Mojaeni
JUHaAMIiK», B SIKUX OM BpaxoByBanacs Iist haktopis. [loku mo TeopeTnyna
0aza OaraTo()akTOpPHOTO perpeciiHOro aHajizy psAgiB  JAUHAMIKH
po3pobiieHa 1 BUCBITIIEHA HEJOCTATHHO. PO3IIISTHEMO OCHOBHI METOIMYHI
0COOJIMBOCTI WOTO 31 ICHEHHS TP BUBYEHHI €eKOHOMIYHHX SIBHIIL.

Tabauysa 71
CraTHCTHYHI XapaKTePUCTHKH Psily AMHAMIKH Bpo:kaiiHocTi (23 pokn)
CraTUCTHYHA OLlIHKA MOKA3HUKIB JTHHAMIKH*
BUITaIKOBA HopMopane | SHATCHIS
Kynerypa MTOMMJIKA PI3HHIb | . P iHTerpasa Tun Tpenna
: BIIXWIEHHS | , . .
CepeIHix ) HMOBIpHOCTI

Osumi 3epHOBI 1,43 0,26 0,616 Y, =a, +at
Kykypynsa 321 0,53 0,688 ¥, = a,a,t
Kaproms 1,70 1,29 0,894 Y, =a, +at
Osec 2,63 1,30 0,894 Y, =aat
Osoui 1,72 0,16 0,578 Yo =a,+at
Kopmosi 2,63 0,61 0,722 ¥y, =a,+at
KOPEHEIUTOAN
CuiocHi 2,14 0,61 0,722 Y, =ag+at
O,Z[H.OplllHl TpaBU 0,79 0,50 0,688 ¥, =a,+at
Ha CiHO
Baratopiuni 2.19 0,14 0,616 Ve =aat
TpaBH Ha CiHO
Ipupoxnsi 0,54 0,55 0,722 ¥y, =a, +at
CIHOKaTI

* 3aneXHO Bl TUIY TpPeHJA BU3HAYAIM ICTOTHICTH PI3HUIL aOCOJIIOTHUX
MPUPOCTIB 200 TEMITIB POCTY YK MPUCKOPEHB
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Bararodgakropni kopensuiiini Momeni JMHAMIKM €KOHOMiYHUX
SIBUII MOXYTh OyTH MOOyJIOBaHI Ha iH(oOpMaIlil pi3HHX iepapXidHUX
PiBHIB 1 3a HeogHaKOBWH rmepiog yacy. Jlas Takux Mojenen
BUKOPUCTOBYIOTD PSIIN JIMHAMIKH, [0 XapaKTEPHU3YIOTh CepPe/IHI BETUUNHH
JOCII/PDKYBAaHUX TIOKAa3HUKIB: 1) Mo KpaiHi B IIoMy; 2) MO OKPEMHX
Taxy3siX HApOJHOTO TOCIONAPCTBA; 3) MO OKPEMHUX Taly3siX HApOIHOTO
roCIoIapcTBa 3a MEBHUU IEpiof] yacy, KWW MPUUMAETHCS 3a OJUHHIIEO
BuMipy (Hampuknaza, pik). Kpim toro, OaratodakropHa MOAETH MOXKE
OyayBatucs Ha iHQoOpMamii, sKa XapaKTepusye AMHAMIKY SIBUIIA Ha
KOXXHOMY JIOCIIJKYBaHOMY 00’€kTi (TocmojapctBo, Opuraga, depma), a
TaKOX Ha MPOCTOPOBIiH iH(popmarii).

I[Ipu  moOynmoBi  OaratoakTOpHUX  KOpENSILIMHMX  MoOAemel
€KOHOMIYHUX  SIBHIIl BUHUKAIOTh JBI MaTeMaTW4yHI  MpoOJIeMHu:
ABTOKOPEJIAIIS Ta MYJIbTHKOJIHEAPHICTb.

ABTOKOpEJIAIS Y BIAXWICHHSAX BiJl TPEHAIB a00 perpeciiiHoi Momeri
BHHUKAE 3 TaKUX MPUYHH: 1) y MOJeINi He BpaXxOBaHO iCTOTHOTO (haKTopa;
2) y MoJieni HE BpaxOBaHO KijbKa HEICTOTHUX (AKTOpIiB, Jisl SKUX
30iraeTbes 3a HaIpsMoM 1 (hazoro; 3) HempaBWIBLHO 00paHo (popmy 3B'SI3KY
3aNIe)KHOI Ta He3aJekHOl 3MIHHHX; 4) depe3 0COONMBICTH BHYTPINIHBOI
CTPYKTYpH BHUITJJKOBOT KOMITOHEHTH.

Jlis  BUSIBJIGHHST HAsSBHOCTI aBTOKOPEJAIIT y BIAXWICHHSAX BiJ
TpeHAIB abo perpeciiiHoi Mojeni po3paxoBylOTh Kputepid [lypOina-
YotcoHa, IKuii 00YUCITIOITH 32 POPMYJIOH:

n

Z(‘gml —& )2
d = ’:1 n
P
1=1

ne & — BumanKoBi BiAXWIEHHS Bix TpeHaa abo perpeciiHoi Mojeri.

Po3paxoBaHa TakMM YMHOM BeNMYMHA ¢ TIOPIBHIOETBCS 3
TEOPETUYHHUMH 11 3HAUCHHSIMH 33 CTAaHAAPTHOIO MaTEMAaTUYHOKO TaOJIUIICIO
(monmatok 14), sika MICTUTH BiANOBIJHI HWXKHI (d;) Ta BepxHi (d,) rpaHumi
kputepito [lypOina-YorcoHa, a TakoX YHMCIO 3MIHHHUX Yy KOpEJALiiHiH
JuHaMiuHIA Mozeni (V) 1 HOBXUHY pALy AMHAMIKH (7).

[Ipu nopiBHsAHHI (PAKTUUYHUX 1 TEOPETUUHUX BEIUYMH KPHUTEPIIO
MOXJUBI Tpu BUmanku: 1) d < d;; 2) d > d>; 3) d; < d < d,. Jamo im
MosiCHEeHHs: 1 — rinoTe3a Npo BiACYTHICTb aBTOKOPEISLil y BIIXHUICHHSX
HE TmpuiiMaeTbes (BIIKHIAETHCS); 2 — TimoTe3a Tpo BiJICYTHICTH

b
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ABTOKOpEJNAIii MpUAMAaeThCs; 3 — BHHHKAE TMOTpeda y MOMAIBIINX
JOCTIKEHHAX (HAPUKIIa/I, 301IBIIEHHS PATY TUHAMIKH).

3HaueHHs1 Kputepito JlypOiHa-YorcoHa konuBaeThes B Mexax 0 < d
[] 4, mpu WHOMY BEIMYMHU IX PIi3HI I JOJATHUX Ta BiT€MHUX
koegimieHTiB. Jlas mepeBipkM BiI'€MHUX aBTOKOPESALIN OOYHCIIOIOTH
BeJIMUUHY (4 — d) ¥ OPIBHIOKOTH 11 1 32 CXEMOI0, aHAJIOTIYHOI) Y BHIIJIKY
JIOJIATHOT aBTOKOPEJISIIIT.

Jns  3MEHIIeHHS aBTOKOpEJsIHii, KpiM BHKJIIOUYEHHS TpEH.a,
BUKOPUCTOBYIOTh 1 IHIIMKA OPUHAOM: BKJIIOYEHHS Y MHOXHHHY
KOpeJSIIiHY MOJENi TMOKa3HUKa 4Yacy sK apryMeHty (cdakrtopa), amxe
MHOXXMHHA perpecis 3 BIAXWICHHSAMH BiJ JIHIMHAX TEHACHIIIN
CKBIBaJICHTHAa NPSMOMY BBEJCHHIO 4Yacy B PIBHSHHSI perpecii (Teopema
Opuiua i Boy).

Jlo 0coOimBOCTEH KOPENAIiHHOTO aHali3y B psAaaxX AWHAMIKH CIiT
BIIHECTH TaKOXX MYJBTUKOIIHEAPHICTh, TOOTO HASBHICTh CHIJIBHOI
KOpemsllii MK He3aJIe)KHUMH 3MIHHAMH, fKa MOXKE ICHYBaTH I103a
3aJIeKHICTIO MK PE3yJIbTATUBHOIO Ta (PaKTOPHUMH O3HakamH. HasBHICTH
MYJIBTUKOIHEAPHOCTI B KOPEJAIMIMHMX MOJENSIX CTaHOBUTH JOCHUTh
Cepio3Hy 3arpo3y 1 A oJiep>KaHHS 00'€KTUBHUX OIIIHOK B32€MO3B'SI3KIB, Y
3BSI3Ky 3 UMM YCKIQIHIOEThCS CaM TMpOIeC 3JIMCHEHHS aHalli3y.
[osicHIOEThCS 116 TAKMMH MPHYUHAMHU: 1) BaXKKO BHIUIMTH HAWOUIBII
iCTOTHI (haKTOPH, OCKIJIBKM MPaBHUJIO [-KoeillieHTIB AiiicHE JHIIe s
HEKOpeJboBaHUX (200 cnaboKopenboBaHUX) (PaKTOPIB; 2) BUKPUBIIOETHCS
3MicT Koe(imieHTiB perpecii; 3) YCKIQJHIOETHCS OOYUCIIIOBAILHUN
mporiec.

Po3B'si3aHHs UTaHb MyJTBTHKOIIHEAPHOCTI B KOPEISLIHHOMY aHali3i
pAIIB  AWHAMIKM TIOBUHHE 3/iHCHIOBATHUCS 3a TaKUMHU eramamu: 1)
BHU3HAYEHHS (aKTy HASBHOCTI MYJBTUKOJIHEAPHOCTi; 2) BU3HAUCHHS
o0macTi MyJbTUKOJIIHEAPHOCTI HAa MHOXMHI (DakTopiB; 3) BUMipIOBaHHS
CTyHeHs MYJbTHUKOJIIHEapHOCTi; 4) 3'acyBaHHA 1i mpuyuH; 5) po3poOka
3aX0/J1iB IIOJI0 YCYHEHHS MYJIbTHKOJIIHEAPHOCTI.

Crnig mam'statd, MO MaTeMaTHYHA MPHPOJA perpecii BUKIIOYAE
HasBHICTh JIHIAHOTO 3B'SI3KY MK HE3QJICKHUMH 3MIiHHUMH. Jist
CKOHOMIUHHX SIBHUII 11 OOCTaBMHA BBAXKAETHCS HE XapaKTEPHOIO, a/Ke
MK (pakTOpaM{ ICHYIOTh JIIHIMHI CIIBBIJIHOIICHHS, 5KI 3HAXOISITh CBOE
BiZloOpakeHHsI (B HAWMPOCTINIOMY BHWIIAAKY) y BEIMKHX 3HAaYCHHSX
KoeilliEHTIB TpoCcTOoi Kopessmii. Sk Bxke Bij3Hauanocs, (akTopu
BBaXKAIOTHCSl MYJIbTUKOJIIHEAPHUMHU, SIKIIIO a0COJIOTHA BETMYMHA MApHOTO
I koediuienta kopemnsuii nepesumye 0,8.
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Hasemo muisixv yCyHEHHs (3MEHIIIEHHS) B KOPENSIIHHOMY aHali3i
MYJBTAKOIIHEAPHOCTI B psiiaX AWHaMIKH: 1) moOyzoBa piBHSHB perpecii
3a BIAXWJICHHSMH BiJ TPEHIIB; 2) OJCpKaHHs Ta 3aJy4CHHS I0aTKOBOI
CTAaTHCTUYHOI 1H(OpMallii; 3) MEePeTBOPCHHS MHOXHHHU HE3aJCKHUX
3MIHHHMX Y KiJIbKa OPTOrOHAJIbHHMX (HE3aJC)KHHUX) MHOXHUH 13 HACTYITHHUM
BUKOPUCTAHHSIM  METOMAIB  0araTOMIpHOTO  CTATHCTUYHOTO  aHaJi3y
(dakTOopHOTO, KJIACTEPHOTO Ta 1H.); 4) BUKJIFOUEHHS 3 MOJIEII OAHOTrO abo
KUIBKOX JIIHIHHO 3B's13aHUX (DaKTOPIB.

VY crnenianbHii miTepaTypi peKOMEHy€eThCsl Ipu OaratoakTopHOMY
perpeciiHoMy aHali3i B JAMHAMIll BHUKOPUCTOBYBATH HaWMpOCTilI —
MPSAMONiHINHI — 3anexHocTi. Lle TOSCHI0EThCS THUM, IO TPU CKIATHHUX
JiMCHI 3aJIeKHOCTI MiX SBHUILIAMU YacTO IEPEKPydyIOThcs. BoHM Takoxk
MIOTaHO ITiIAF0ThCS eKOHOMIUHIN 1HTepIpeTaltii.

TEMA 10. IHIEKCHUM METO/]

§ 10.1. 3arajbHe MOHATTS CTATUCTUYHHUX iH/IEKCIB.
OCHOBH iH/IEKCHOT0 METO1Y

B ananmitiuHii poOOTI 31 CTATUCTUYHUMHU JaHUMHU 4acTO ONEPYHOTh
pi3HOpiHUME eyleMeHTaMu. Hampukiaa, mpu aHamizi CyKymHOI 3MiHU
co0iBapTOCTI MPOJYKIIiT POCTUHHMIITBA 3a MEBHUN MPOMIXKOK Yacy MarOTh
CTpaBy 3 Pi3HUMH BUAAMHU MPOAYKIii — 3€pHOM, OBOYaMH, OAIITAaHHUMHU i
T.JI.; B @HaJIi31 CyKyIHUX 3MiH 3aTpaT Mpaili Ha BAPOOHHIITBO KapTOILT — i3
PI3HUMH BHJIaMH TOJIBOBUX pOOIT (OpaHka, O0pOHYBaHHSI, KyJIbTHUBALIS Ta
iH.) OO0’egHaHHS pI3HUX €JEMEHTIB B OJHY CYKYIHICTb HAa3WBAIOTh
arperaroM. s aHaiizy 3MiH, IO BigOyBarOTbCsS B TaKUX arperarax,
HaNKpammuM OpuiloMOM BBaXKA€THCS PO3PAXyHOK 1HICKCIB.

CrarucTu4Hi iHAeKceH — e BiAHOCHI BEJIMYUHH, SIKI OIEPKYIOTh Yy
pe3yabTaTi MOPIBHSHHS CKJIQJHUX CKOHOMIYHMX SIBUII, YTBOPCHHX 3
PI3HODIMHUX  €JEeMEHTiB, M0 He MJIITaloTh  0e3MmocepeTHbOMY
ITiJICYMOBYBaHHIO.

AHTIIIHChKHN TepMiH «index numbery 03HaYa€e «UUCIO — MOKAZHUKY.
CratucTiuHa NpPaKTHKa IIUPOKO BHUKOPHCTOBYE iHIECKCH INPH BHBYCHHI
CKOHOMIYHHUX SIBUIN (XOoua JiesgKi EKOHOMICTH BHSIBJISIOTBCS — HE
MIrOTOBJICHUMH JUII Takoi pPoOOTH). 3HaHHS METOAOJIOr Mo0yI0BH
IHICKCIB (i OyZeMO BXXMBATU TEPMIiH «IHIACKCHHH KOMIUICKC» ) 3HAUHO
PO3IINPIOE aHATIITHYHI MOXKIIMBOCTI JIOCHITHHKA, 30araqye pe3yibTaTHBHY
iHpOpMAaLIiIO AOCITIKEHb.
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3a JOMOMOTo0 1HIEKCIB MOKHA XapaKTepU3yBaTH 3MIiHYy SK Y Haci,
TaK 1 B MPOCTOPi HAHPI3ZHOMAaHITHIMIMX MOKA3HUKIB : 00CSTIB BHPOOIEHOI
MPOJYKIIil, MOCIBHUX IUIOIL, YPOXKAHHOCTI, LiH, BAPTOCTI Ta cOOIBAPTOCTI,
HPOAYKTUBHOCTI Tpami i T.A. IX MOMiNsAOTe HA ABI TPYNH: 10 HepuIoi
HajeKaTh 00’€MHI (CyMapHi) MOKa3HUKM (HAIPHKIA, PO3MIpP MOCIBHHX
IUIOI, KIJIBKICTh XyJI00H, 0OCAr MPOAYKINI Ta 1H.), SIKI BHUPa)KarOThCS
a0CONIOTHUMHM BEIMYMHAMH; JIO JIPYrOi — IOKa3HUKH, PO3paxoBaHi Ha
NEeBHY OJWHMLIO (HANPHKIAA, YpPOXKAWHICTb, WLiHU, COOIBaAPTICTD,
MPOJYKTUBHICTH TIpalli i T.1.). OcTaHHI YMOBHO MOKHA Ha3BaTH SIKICHUMU
MOKa3HUKaMHU, 1 BHUPaXKAIOTbCS BOHM Y BHIVISAI CEpEeNHIX BEIUYWH.
3a3HavyeHa 0cOONMBICTH 3yMOBITIOE MOJI1J 1HJCKCIB Ha 1HIEKCH KiJIbKiCHUX
Ta iIHAeKCH AKiICHHX NMOKA3HHUKIB.

3a [OMOMOrOI0 CTaTHCTHYHHMX I1HAEKCIB MOXKHA BiJoOpa)xKyBaTH
3MiHY y 9aci 1 mMpocTopi SK OKPEeMHX MPOCTHX TOKa3HHKIB (HAIPUKIAI,
o0csT BHPOOHUIITBA 3€pHA, MOJOKa, M’sica 1 T.A.), TaK 1 OJHOWMEHHUX
MMOKa3HUKIB TI0 CKIAIHUX CYKYIMHOCTSX (Hampukiaja, 3MiHa oO0csTy
BUPOOHUIITBA MPOJYKIIii POCITMHHUIITBA, TBAPUHHHUIITBA, IT0 TOCIIOIAPCTRY
B IIJIOMY 1 T.JL.).

KrnacudikyoTs IiHIEKCH 3a CTyIeHeM OXOIUICHHS eJIEMEHTIB
JIOCTIDKYBAHOTO SIBHINA Ta CIIOCOOOM IOOYAO0BU. 3a cmynenem oXonieHmus
eleMenmis sieuwa THACKCH MOAUIAIOTh Ha 1HAMBIyaJIbHI i 3arajibHi.

Inmekcu, siki BiIOOPaKyIOTh CHIBBITHOIICHHS MPOCTUX OIMHHUYHUX
MOKa3HHWKIB,  HAa3WBalOTh  IHAMBiAyaJdbHUMHM, a  iHJIEKCH, IIO
XapaKTepU3yKTh 3MiHY II€BHOTO IIOKa3HWKAa B MUIOMY II0 OYJb-SKil
CKJIagHI cyKymHOcTi, - 3arajgpHuMuM. OCTaHHI B CBOIO 4epry
PO3IISIIAIOTECA 32 LIMPOTOI0 CyKymHOCTi. Tak, 3BeleHi IHAEKCH, IO
OXOIUTIOIOTh ~ BCIO  CYKYIHICTh  JOCHI/DKyBaHUX  SIBUII  Ha3UBaIOTh
ToTajJbHuMH (200 3arallbHUMH), a 1HIEKCH, SKi OXOIUTIOIOTH YaCTHHY
(rpymy) eneMeHTiB CyKyHmHOCTi, - rpymoBuMH (a0o cyOiHaekcamn).
Hampuxman, iHmeKC TpPOAYKIii POCIMHHUITBA Ta IHIAEKC MPOIYKINi
TBAPUHHUIITBA € TPYMOBUMH IIOJ0 TOTAJIBHOTO 1HJCKCY MPOJYKIIiT
CLITBCHKOTO TOCITO/IAPCTBA.

3a cnocobom nobyoosu 3araiibHi 1HICKCH MOAUIAIOTH HA arperaTi,
cepe/Hi 13 IHAMBIIyaIbHUX Ta CEPEIHBOIO PIBHS.

ArperaTHuii iHIeKC PO3paxoByIOTh IUISIXOM CITIBBIJIHOIICHHS JABOX
cyM. Ilpu 11boMy 3HAXOJSTh CIIBMIPHUK JUISL PI3HUX €JIEMEHTIB CKIIJIHOTO
SBHILA M JIOMAIOTh €JIEMEHTH Yy 3BITHOMY Ta 0Oa3MCHOMY Iepiojax,
OJICPXKYIOUH BiJIIOBIZIHI CyMH.
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Cepenniii ingexc BU3HAYAIOTH 3 1HIWBIMYaTbHUX 1HAEKCIB OKpEMHUX
€JIEMEHTIB.

Inpexc cepeHbOro piBHS 3HAXOAATH SK CIIBBIIHOLICHHS CEPEIHIX
BEJIMYMH ITOTOYHOTO 1 0a3UCHOTO MEPioIiB.

3rifHo 13 TEOPETHUYHUMM KOHLCIIISIMH arperatHi  IHIACKCH
BBKAIOTHCS OCHOBHOIO (DOPMOIO EKOHOMIUHHUX IHJIEKCIB, a CepelHi i3
IHIMBiyalbHUX 1HJEKCIB — TMOXIJIHUMH, SIKI OJEPKYIOTh y Ppe3ylbTari
MIEPETBOPEHHS arperaTHUX iHACKCIB.

OOuKnCIICHHS 3araJibHUX 1HJIEKCIB, IO JAKTh 3MOTY CIIBBITHECTH
MK c000I0 TOKa3HMKHM 3a CKIAQJAHUMH CYKYIHOCTSIMH, SBISE COOOIO
OCOONIMBUI TPHIAOM JOCHIJDKCHHS, SKHA HAa3WMBAETbCA IHIEKCHHUM
MeTO0M. 3a HOro JOMOMOIOI0 MOKHA HE TIJIbKM BUBYATH JAWHAMIKY
MOKa3HMKIB, a W BUMIPIOBATH BIUIUB OKpPEeMHX (aKTOPiB Ha AMHAMIKY
CKJIQIHOTO TIOKa3HMKa. [IpH 1ibOMy 3aJIe)KHO Bij 3aBAaHb aHAIi3y MOXHA
(hakTOopH BHWBYATH 130JLOBAHO, aOCTparyro4yuch Bifg [ii iHmmMX , abo
PO3TIISIATH X B3a€EMOIIOB SI3aHO.

3a 1OTIOMOT 010 1HIEKCHOTO METOAY BUPIIIYIOTHCS TaKi 3aBIaHHS:

1) xapakrepWcTWKa 3araJibHOI 3MIHH CKJIAJHOTO E€KOHOMIYHOTO
SIBUINA YA OKPEMHUX HOTO eleMEeHTIB (CKIaJ0BUX); 2) BHUIIJICHHS BIUIHBY
OofHOTO 3 (aKTOpiB UDISIXOM CNIMIHYBaHHS BIUTMBY IHINHX; 3)
BiJJOKpEMIICHHS BIUTUBY 3MiHM CTPYKTYPH SIBHIIA Ha 3MiHY iHJIEKCOBaHOI
BEJIMYMHH.

[HgekcHUiT METOJ Mae CBOK TEPMIiHONOIiK0 Ta CHUMBOJIKy. Ii
JOTpUMaHHS € 000B’3KOBOIO YMOBOIO B 1HIEKCHOMY aHali3i. Po3risaemo
Lie MUTaHHA ACIO JAeTallbHIIIe.

Jnsi moOyoBH CTAaTHCTUYHOTO 1HIEKCY HEOOXiAHO MaTH BHXIiIHY
iHpopmanito, SK MiHIMyM, 3a 1Ba mnepiogd. OIuH 3 TakMX MEpiofiB
Ha3uBa€ThCsl 0a3MCHUM, Ipyrui — nmotounuM. basucHmii - ue nepion, 3
SKUM TIOPiBHIOIOTH JIOCII/PKyBaHI SBUIIA, MOTOYHHHA — TIepioja, IO
MOPIBHIOETHCA. SIKIO TOCTIPKYIOTHCS JIaHi 3a KijbKa MepioJiiB, TO OJUH 3
HUX ( K MPaBWIIO, MIOYATKOBHW) OyAe 0a3WCHUM, a pelTa — MOTOYHUMH,
a0o 3BITHUMHU.

OcHOBHUMHU 00’€KTaMH JUIsl MMOOYJO0BH IHJACKCHUX KOMILICKCIB €
KUIBKICTB 1 1iHa. KiIbKICTh 103HAYAIOTH JIATHHCHKOIO JIITeporo ( (Bij JiaT.
«quantitasy); IiHy — JATHHCbKOIO P (BiA Jar. «pretium»). Baxiuse
3HaYeHHS Ma€ MiANMCHA HyMepamis. 3a ii J0MOMOToI0 IMO3HAYAETHCS
nepioj, J0 SKOro Hajekarh JaHi. Tak, SKIIO HAEThCA MPO KiIbKICTh
MpoAyKIii 3a Oa3ucHUW Tepio, TO HOMY BIiNOBiZae MO3HAYCHHS (.
BinnoBigHO KiNbKicTh MPOAYKLii 3a MepmHMd MOTOYHUH Mepioa
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MMO3HAYAETHCS (), 32 APYTUH MOTOYHUHN — (| 1 T.J1. AHAIOTIYHI TO3HAYEHHS
BBOJIATH 1 IUIA [IHU.

Taki 00’ekTn a1 MOOYJAOBM I1HAEKCHMX KOMIUICKCIB, sSIK IIOCIBHI
IO, YPOXKaMHICTh, 3aTPaTh POOOYOro yacy Ha OJUHHUIO IMPOAYKIIT Ta
co0iBapTICTh il OMMHUII, TO3HAYAOTH BIAMOBIAHO CUMBOJIIKOIO: 11, y,,2.

Buxonsuun 3 NpUAHATHX T[O3HAYEHb, JUIS PI3HUX [OKA3HUKIB
3alKMCYIOTh 1HJAMBIAyalbHI 1HAEKCH, SKi I03HAYarTh uepe3 i. Tak,
IHAVBIAyaTbHUN THAEGKC 00CSATY BUPAXAEThCS SIK I=q;: (o, IIH — i=p1:Po,
co0iBapTOCTI OAMHUII MTPOAYKUil — i = z: zj 3aradpHi IHJCKCH
MO3HAYAIOTHCSI CHMBOJIOM | 1 pO3paxoBYIOThCS JACIIO CKIIAHIIIE.

VY Teopii iHAEGKCIB MOKAa3HUK, 3MiHY SIKOTO XapaKTEepHU3YeE I1HJIEKC,
Ha3MBAIOTh iHAEKCOBAHOK BEJIMYHHOIO, A TIOB’S3aHY 3 HEIO BEIUYHY, 1110
BHKOPHUCTOBYIOTh SIK IOCTiiHY, - €J1iMiHOBAaHOK BEJIMYHHOIO, 200 Baroro.
OctaHHs Bifirpae poiib CyMipHHKA. BUKOpUCTaHHS 3a3HAUCHHUX JIBOX
BH/IIB BEJIMUMH BBAKAECTHCS OCOOJMBICTIO 1HIEKCHOTO METO/Ty aHAMTi3y.

Crmig Big3Ha4WTH, IO TPH MOOYAOBI CTAaTUCTUYHUX IHJCKCIB
Hacammepes] HEOOXiTHO BHPIMMTHA Taki NWUTaHHS: 1) skuid HaOip
PI3HODIMHUX €NEMEHTIB JIOCHIKYBaTUMEThCS; 2) SKI IMOKa3HUKH
BHCTYNIATUMYTh  IHIEKCOBAaHUMH BEIWYMHAMH;, 3) SKI BEIHYUHU
BUCTYNAaTUMYTh CyMipHHKamH (Baramu). IIpu 1ibOMYy BCTaHOBJIIOIOTH, SIKI
JIOCTI/DKYBaHI ~ [MOKA3HUKM TpH  1OOYIOBI  1HIEKCIB  BBaKAIOTHCS
0a3uCHUMH, a SIKi — TOTOYHHUMHU.

§ 10.2. 3aranbHi ingexcu.
ArperaTHuii iHjekc sik 0CHoBHa ¢hopMa iHeKcy.
Cepenni apudmeTnyHi if rapMoHIiifHI iHgeKkcH

[[lo6 po3paxyBaTH 3araJibHUN 1HIEKC, HEOOXITHO TIO0JaTH
HECYMIPHICTb OKpPEMHX €JIEMEHTIB JOCHiKyBaHOl cyKymHocTi. Lle
JOCATAEThCS NIITXOM BBEACHHSA B iHIEKC cyMmipHmka (Barm). [loOymosa
(hopMynr 3arabHOTO 1H/IEKCY — OJTHE 3 TOJIOBHUX MTUTaHb TEOPii iIHIEKCIB.

ArperaTHHH IHJIEKC BBaYXAa€TbCSI OCHOBHOIO (DOPMOIO 3arajibHOTO
innekcy. Moro 3acTocoBYIOTh JUI BUBUEHHS CKJIAJHAX CYCITUIGHUX SBMII,
SKI MICTITh y CO01 pi3HOWMeHHI eneMeHTH. HaiOuIbln THIIOBUM
3arajJjbHUM 1HJCKCOM KUIBKICHMX IOKA3HUKIB € iHOeKC (Di3uuno2o o0csey.
Horo Moxua o0y 1yBaTH JIBOMa CrIoco0aMu: sIK arperaTHui 1 sk cepeaHii
i3 igauBigyansHuX. Hampuknan, € gadi mpo BUPOOHUITBO Pi3HUX BHJIIB
OPOJYKIT B MEXax OJHOTO TOCToAapcTBa 3a JiBa mnepioan. HeooximgHo 3a
JIOTIOMOTOI0  3arajibHOTO 1HJEKCY XapaKTepH3yBaTH 3MiHM 00csATy BCiel
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MPOYKIIii. 3HAXOIUMO 3arallbHUH CyMIpHUK, SIKHH JTA€ 3MOTY BHPA3UTH Y
CHiBMIpHOMY BUTJISI[I 3arajbHUN OOCSAT TPOMYyKIii B Oa3ucCHOMY Ta
3BITHOMY Tiepiogax. TakuM CyMIpHHMKOM MOKYTh OyTH: IliHa, COOIBapTICTh
OJIMHUII MPOIYKIIii, 3aTPaTH Mpalll Ha OAMHUIIIO MPOIYKINI 1 T.1.

BukopucToByioun TOpUIHATY CHMBOJNIKY, BHpPa3UMO BapTiCTh
MPOAYKIil B 0a3UCHOMY 1 3BITHOMY TiepioJiax K qoPo 1 qip1- [IopiBHAHHSIM
[IMX JIBOX TIOKa3HUKIB OJIEPKYEMO arperaTHuil iHeKc BapTOCTi :

I= X qipi: £ qopo. OckimbKu BapTiCTh 3aJE€KUTh BiJ KiTBKOCTI
MPOJYKIIIT Ta IiH, 1HAEKC MOXE B1I0Opa3uUTH 3MiHY 00CSITY BUPOOHHUIITBA
MPOAYKIIT JIUIIIE 32 YMOBH MOCTIMHOCTI IiH Ha OKpeMi 11 BHIH.

[loGynoBanuii 3a MM NPUHLUIOM I1HAEKC HA3UBAIOTH IHAEKCOM

dizmunoro o6esry. Horo dopmyna mae Burmsig : v =24 24P , JIe o,
qi — KUIbKiCTh BUPOOIeHOT MPOayKIii B 0a3MCHOMY 1 3BITHOMY Tepiofax ;
p — 1iHY, 3iCTaBHI JUIs IBOX MIEPiOIiB.

TakuM YMHOM, arperaTHUM iHJE€KCOM HAa3HBAEThCS 3aralbHUM
iH/IeKC, OJepKaHWU LUIAXOM 3ICTaBJICHHs MiJCYMKiB, SIKIi BHUPaXaroTb
BEJIMYHMHY CKJIaJHOTO IOKa3HMKa y 3BITHOMY Ta 0a3uCHOMY Imepiogax, 3a

JIOTIOMOTOK0 ~ CyMipHHKIB  (He3aMiHHuX). Cam crocid  oOuYuCIeHHs
3arajJibHOrO 1HJAEKCY Ha3WBalOTh arperaTHuM. IlopiBHIOBaHI cymMH B
arperaTHOMy IHAEKCi pI3HATBCI MDK COOOI0 3a 1HJIEKCOBAaHUMH
BEITMYMHAMH, CYMIPHHUKH TYT HE3MiHHI.

Tabnuys 72

MakeT po3paxyHKy iHgekcy ¢izuuHoro oocsary

OO0csir BUpOOHHMIITBA, [ina oquHwMII BapricTh npoaykitii,
Bux V 11 : § npon)v/Kui'l', FPH. § TI/IS. rpH.’ :
npoyKuii 6a3H9HHH 3BITHHI 6a3HgHHH 3BITHHH 6a3HgHHH 3BITHHH
nepios nepion nepion nepion nepion nepion
Yo qu Po P1 JoPo q1Po
Bceroro - - - - 130000 162000

TexHiuHMA OiK PO3paxyHKIB LTFOCTPYE MaKeT, HaBEeJIEHUH y TaOHIIi

72.

MPOJYKIIii 3BITHOTO 1 Ga3UCHOTO POKIB:

3BITHOMY poLl MOpiBHAHO 3 OasucHUM Ha 24,6 %.

] —

a4 _ 162000 _

N gp 130000

Omxe, 3aranpHAN OOCST BHPOOHUIITBA MPOAYKIIi 30UTBIIHBCS Y

a60 124,6 %.

Iamexc ¢izmuHOrO 00CATY ONEPKMMO TOPIBHAHHSAM BapTOCTI

Pizauma ik

YHCETBHUKOM 1 3HAMEHHUKOM (OPMYIIH XapakTepu3ye aOCOMOTHY 3MiHY
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o0csATy BHPOOHHUIITBA B IOTOYHOMY TIEpPioJIi 32 PaXyHOK HOTO 30iIbIIEHHS.

V Hamomy npuKiaii us Beauuuna gopisuioe 32000 rpH. ( 24P~ 24P ).

3araspHUM 1HAGKC MOke OyTH PO3paxoBaHWM 1 5K cepeaHii i3
inauBiTyaJbHUX. Y TakOMy BUITAJIKy BU3HAYAIOTh 1HAMBITyallbHI 1HIEKCH
o0cary TO OKpeMHX BHIAX NPOAYKIii i= (;: qo. 3 OAEepNKaHUX
IHAMBITyaNbHAX 1HIEKCIB PO3PAaXOBYIOTH CEPEIHIi.

VY cTaTUCTHYHIN TPaKTUINl CEepelHi iHAEKCH BW3HA4YaroTh y (popmi
cepeHbol apupMeTHUHOT 1 cepeiHbol rapMoHiiiHoi. [Ipu mboMy KOXHa 3
oOpanux ¢GopM IOBHHHA MNPUAMATHUCA SK CEpPeAHs 3Ba)keHa, TOOTO
1=3:2 A =2 M3 (M D e i- inauBinyaneHi ingexcu obcsry; fi M
— Bard BIANOBITHO B CEPEIHHOMY apHPMETHYHOMY Ta CEPEIHBOMY
TapMOHIMHOMY iHJIEKCaX.

[Ipn BW3HAYeHHI Bar CEpPemHBHOTO APU(PMETHIHOTO 1 CEpeaHHOTO
TapMOHIMHOTO 1HAEKCIB BUXOAATH 13 TOTOXKHOCTI 1X arperaTHOTO iHAEKCY.
Tak, mpm 0OOYMCIEHHI CEpPeIHBOTO apH(PMETUIHOTO IHJAEKCY IOBHHHA
BUKOHYBATHCh YMOBaA :

zif: qupo
2 D
Ocrannss  matume  wmicue npu = qopo.  /JikicHo,

1= Ziq()pn : zqopo = Z(ql 140)q Dy anpo .

OTxe, 3aranbpHul iHAEKC Y HopMi cepelHbOAPH(PMETHUHOTO MAaTUME
BHIJISI I = Zi%po :Z%po .
Po3paxoByroun (aHanoriyHo) Baru cepeHbLOTapMOHIHHOTO iHAEKCY,

SM Y (M i)=Y q,p,: . doP0

CIIiJi Tam’siTaTH YMOBY . Taka piBHicTH Oyne
JOTpUMaHa, SIKIIO M=q;py. Toni
1=2ap0: 2Py )= 2Py 2P0 40 = 2P0 2uPo | 106TO CepenHbO -
rapMOHIUHHN 1HAEKC (I3MYHOTO 00CATY MOYKHA 3alvcaTh y BHIVISII

I= qupo : Z(q.p(, 0) .

Bubip ¢dopMu o00UYMCIEHHS CEpeIHBOTO IHJEKCY 3YMOBIICHUI
Hacammepe]] HasBHICTIO B PO3MOPSKEHHI  JIOCHITHWKA  BHXIiTHOI
iH(bopMarii mopsn 3 iHAMBIAyaNbHUMH iHAeKCaMHu. Tak, mpH HasSBHOCTI
JaHUX TIPO BapTICTh TPOAYKIIi B TOPIBHAJIBHUX I[iHAX y Oa3nCHOMY
nepiofii 3arajJbHUH 1HACKC 13 1HAWBIAYaTbHUX PO3PaxOBYIOTh K CEpeaHii
apumernyHuii. Po3ristHeMO MOCHIAOBHICT, TakKUX il Ha 0a3l JaHuxX
Tabiuui 73.
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Tabauys 73
BuxinHi i po3paxyHkoBi gaHi 1J1st 004HCIeHHS
cepeHbOro apugMeTHYHOro iHAeKCy

[nuBinyansHuit iHAekc | BapricTs mponykiii y 6a3ucHoMy
Bun mpomyxuii obcAary nepiofii, TUC. TPH.
I=d1: qo qoPo
3epHO 1,16 36200
OsBoui 1,27 17900
Moitoko 0,87 36700
= Ziqopo _ 1,16-36200+1,27-17900+ 0,87 -36700 1,064
> 4oPo 36200+ 17900 + 36700 T 260 106.4 %.

SIK1I0 B pO3MOPSIKEHH] € JaHi Mpo BapTiCTh MPOAYKIIii y 3BITHOMY
nepioni B 0a3ucHUX IiHax (Ta0y.74), To 3aranbHUM 1HAEKC BU3HAYAIOTH 3a
MIPUHIUIIOM rapMOHINHHOI cepennboi. Tak, y HamoMy npukIiIaai Maemo:

— Xigip, 17900 +15500 + 33200

= > aqp, 17900 15500 33200 =107,
i 109128 100 a60 107,9 %.
Tabnuys 74
BuxinHi i po3paxyHkoBi gaHi 1J1s1 004HCIeHHS
cepeJHbOro rapMoOHiHHOIO iHgeKCy
[HMBI Ty anbHUH BapricTh mpoayKIii y 3BiTHOMY
iHAeKc o0cary repioji B 1iHax 0a3MCHOIO , TUC. TPH.
Bupn npomyxuii —
1= d1: 9o 91Po
3epHO 1,09 17900
OBoui 1,29 15500
Kaproruist 1,00 33200

MiK pO3MISAHYTHMH BHUIIE BUAAMH 1HACKCIB ICHY€ IIEBHE
CHIBBITHOIIIEHHS, 3T1HO 3 SIKUM CEpPEeIHIi 1HIEKC IMOBUHEH JOPiBHIOBATH
arperaTHoOMy.

§ 10.3. Cucrema iHieKciB /151 XapaKTepPUCTHUKHU JUHAMIKH
CKJIA/IHOTO SIBHILA

[3 po3risiHyTOTO BHIIE 3PO3yMiJO, IO SIBHINA, JWHAMIKA SKHUX
BHMIPIOETHCS 1HAEKCAMM, CKJIQJalOThCs 3 PI3HOPIAHUX ejeMeHTiB. Lle
3YMOBIIIOE HEMOJIJIMBICTh BHMIPIOBAHHS PIBHIB TaKHX SIBUII. [3 IHOTO
BUIUIMBAE HEOOXIIHICTh IX BHUMIPIOBAHHS B JUHAMIYHOMY po3pisi. Tomy
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mpu OOYMCICHHI I1HAEKCY 3aBKIW MAaloTh CIOpaBy 3 JBOMa psIaMu
BEITUYHH, SIKi XapaKTepU3yIOTh 0a3UCHUH 1 MOTOYHHIA TIEPiOIH.

3aJieXKHO Bij IIEpioay 4acy, sSKUil OepeThCsi 32 OCHOBY IpHU MOOYI0BI
IHIGKCIB, OCTaHHI MOXYTb OyTH Oa3WCHUMH Ta JIAHIFOTOBHUMHU.
Ba3ucHUMHU Ha3MBaKOTh 1HACKCH, sSKI MalOTh OIMH 1 TOH caMmuii mepiof
4acy, B3SITHH 32 OCHOBY PO3PaxyHKIB, TOOTO IOCTiHiHY 0a3y MOpIBHSHHS.
Hanpuxitan, sikio npu po3paxyHkax iHuekcis 3a 2001 — 2004 pp. 3a 6asy
nopiBHsHHA B3aTH 2001 p., TO Taki iHAEKCH HA3MBATUMYThCSI Oa3MCHUMH.
Slkio x mpu oOYMCIICHH] 1HACGKCIB 0a3a MOPIBHSHHS 3MIHIOBATUMETHCS 1
3a Taky 0Oa3zy OpaTuMyThb TepioJ, SKWUH € T[OoNepeJHiM 00
00YHCITIOBAHOTO 1HAEKCY, TO OCTAHHIN Ha3MBATUMETHCS JAHIIOTOBUM. SIK
0a3uCHUM, TaK 1 JAHLIOTOBUI 1HIEKCH JAIOTh KiJbKICHY XapaKTEPUCTHKY
TEMITIB PO3BUTKY SIBHIIA.

Posrnsaemo npuknan (1a6:.75). Ilpu oOuncnenHi 6a3ucHUX 1HIEKCIB
3a 6a3y nmopiBasHHES puiiHATO 2001 p. OcTaHHIN PAAOK TaONHIIl TTOKA3YE:
a) 1o rpadi 6asucHuxX iHgekciB — B 2004 p. mopiBastHO 3 2001 — M cepenHs
BpoOXaiiHicTh 30umbImIacs Ha 1,5 % (impexc 1,015) ; 0) mo rpadi
nmaHIoroBux ingekciB — B 2004 p. mopiBHsHO 3 1994 — M cepenHs
yposkaiiHicts 3meHmmiach va 1,8 % (ingexc 0,982).

Mix Oa3MCHUMH 1 JIQHIFOTOBUMH 1HJEKCAMH ICHYE TICBHHM
B32€MO3B’A30K: JIOOYTOK JIAHIIOTOBUX 1HJIEKCIB JOPIBHIOE Oa3MCHOMY
iHAEKCY ocTaHHBOrO repioay 1,018x1,015%0,982x=1,015.

Tabauys 75
JnHamika BpokaiiHOCTi 3ePHOBUX KYJbTYP Y FOCIOJAPCTBI
. o . Innexcu
Pik YpoxaitHicTb, 1/Ta : :
0a3ucHi JIAHITIOTOBI
2001 33,1 - -
2002 33,7 1,018 1,018
2003 34,2 1,033 1,015
2004 33,6 1,015 0,982

[I{o6 moBecTH NPaBUIBHICTH IHOTO PIBHSHHS, MEPEMHOXKHMO Ti
Ipobw, Ha TACTaBli SKUX OyiIM OOYMCIICH] JIAHIIOTOBI i1HAEKCH, Ta
3IHCHUMO BiJIIIOBIIHI CKOPOYCHHS:

33,7 342 336

x X =
33,1 33,7 342

1,015
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Orxe, onepxkano OazucHuit iHAexc 2004p. YV pe3ynbTari CKOPOYSHHS
3aJIMIIAIOTHCS JIUIIE 3HAMEHHHWK MepINoi JIAHKH i YHUCETbHUK OCTAHHBOT,

=38 1 o1s

1
110 JIa€ TOTOKHICTh 3 0OA3UCHUM iHIEKCOM ;| 33l

3a3HaveHa B3a€MO3aJICKHICTh HA IPUKIIAL] 1HAUBIIyalbHUX 1HIEKCIB
MOIIMPIOETBCST 1 HA  CIIBBIJHOLICHHS  arperatHux. AJie  Take
CHIBBIJTHOIIICHHS Ma€ MICIE 3a YMOBH, IO 3Ba)KyBaHHS, 3JIHCHIOETHCS
JIMIIIE TIOCTIHHUMH CyMipHUKaMH (BaraMu)HaIpuKiaa, 0a3ucHOro mepiofy.
PosrnsiHeMo 3a3HauyeHy 3alIe)KHICTh HA TPHUKIAJ] CIiBBITHOIICHHS
iHeKCIB (hi3UIHOTO 00CATY:!
24P 24P Q5P _ 24P
2doPe Ldly D4l 2P

Sk 6aunMMo, 3HAMEHHUK APYTOi JAHKH CKOPOUYETHCS 3 YUCETBbHUKOM
Mepiroi, 3HAMEHHUK TPEThOl JIAHKM — 13 YHCEIBHUKOM JIpyroi i
3aJIMIIAIOThCS YHUCEIBHUK TPEThOi JIAHKM Ta 3HAMEHHUK IEpIIOi, IO
TOTOXKHE 0a3UCHOMY iHIIEKCY.

Crnmig Big3HAUYWTH, MO TpPH IHTEpHpeTamii iHAEKCIB, SKUMHU
BHUMIPIOIOTH JAWHAMIKY SIBUII, 1HOJI 3aCTOCOBYIOTh T€PMiH «IyHKT». Ilim
OCTaHHIM PO3YMIIOTh OJIMHUITIO, SKIIO 0a3a MOPIBHAHHS MpHU O0YMCIECHH]
iHaexcy BupakeHa y surisigi 100 %. Hanmpuxiazn, sikmio iHzexc oOcsry
BUPOOHUITBA TpoaAyKiii miaBummsces 3 125 % y 2003 p. mo 135 % y 2004
— My 1ipu 6a3i mopiBasHAS 2000 p. 100 %, TO MOXKHA CKa3aTH, MO 1HJIEKC
30inmpImmBes Ha 10 MyHKTIB.

Ingexcn 3 moctiiHuMM i 3MiHHUME Baramm. Sk yxe 3ragyBayiocs,
B32€MO3B 30K MDK Oa3WCHUMM 1 JIAHIIOTOBMMHM I1HJEKCaMHu (J100yTOK
JIAHIIOTOBUX  JIOPIBHIOE ~ 0a3UCHOMY) € O€3yMOBHUM JIHINE  JIJIS
IHAUBIAyanbHUX 1HJEKCIB. JI7s 3arajdpbHMX TakUi B3a€MO3B 30K HE
MOPYUIYETHCS, SKIIO PSA 3aralbHUX 1HJIEKCIB PO3paxOBaHO 3 MOCTIHHOIO
Baroio.

IIpuxnao. Maemo naHi 1o MiINPHEMCTBY PO BHPOOHHIITBO HMPOIYKIIT Ta Mpo
L[IHU Ha HEl 33 YOTUPH POKU:

2001 2002 2003 2004

qi/pi q2/p2 qs/ps q4/p4

Ipu obuncnenHi 0a3UCHUX 1 JAHIIOTOBUX 1HACKCIB (hi3MIHOT0 00CATy MOXKHA
MO-Pi3HOMY BHPIINIUTH MUTAHHS TPO eNiMiHOBaHI BenwduHu (Baru). Tak, mpu
BHM3HAUYCHHI JIAHIIOTOBUX 1HJEKCIB (Di3MuHOro 0OCATY MPOIYKIiI BCIX TeEpiojiB
MOJKHA OIIIHUTH B OJHUX 1 THX caMuX LiHax (Hanmpukiajd, y minax 2001 p.) taki
IHIEKCH MalOTh BUTJISL:
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I = zqul I = qupl I = Z‘hpl
2/1 3/2 © 4/3
zq1p| . zqul . zqul
b b .
OCKiIbKH pO3paxoBaHi TAKUM YMHOM 1HJIEKCH MaroTh OJHAKOBI Baru (p;) , TO
MIPEJICTaBNIAIOTh psifl iHAEeKCiB 3 MOCTIHHUMHU BaramMu. Y [bOMY BHIIQJKy MOXHA
Mepei Ty BiJI JTAHIFOTOBHX 1HIEKCIB 710 0a3UCHOTO (i HABMAKH):

2BP 2 GP 24P 24P
Z%Pl Zqul Zq3pl qupl .

AJne Tipu mMoOyIOBI PsIIy JTAHIFOTOBHX 1HIEKCIB MOXKHA OyJIo O MiTH IHIIUM
LUISIXOM © JUTSL KOXKHOTO TIepiofy MoOyayBaTu iHAeKC (i3ndHOro obcsry 3a IiHaMu

MOTIEPEHHOTO TePioy:
_ zqul I = zquz I = zq4p3

1 =
o Z%Pl; i Z‘szz; " qup,x.

Lli imgexkcu moOymoBaHI 3a PI3HMMH BHMIpDHHKaMH (Baramu), TOOTO BOHH €
iHgexcamu 3i 3MiHHMME Baramu. i1 TakuX 1HIEKCIB NIEpEXij Bifl JAHIIOTOBHX J10
0a3ucHUX (i HABIIAKW) HEMOXKJTUBHIA.

Bim3Hauatoun TO3UTHBHY OCOONHBICTh 1HAEKCIB i3 MOCTIHHUMH
Baram, 110 3yMOBJIIOE TIEPEXij] BiJl JIAHIJIOTOBHUX 1HJIEKCIB 0 0a3ucHUX (i
HaBMaKW), CJIiA BKa3aTd W Ha HEJOJIKH JCIKWX BHIIB CSKOHOMIUYHHX
ingexciB. Tak, U1 MOKHa BBa)KaTH JOIUIBHOIO MOOYIOBY 1HIEKCIB INH i3
noctiifHuMu Baramu? | JificHO, SIKUM CEHC pO3paxyHKY IHAEKCY IIH Y
YeTBepTOMY Iepiofi (HMOPIBHAHO 3 TPETIM) 3a MPOAYKIIEI IEPIIOro
nepioay (q;)? 3 mpakTHYHOTO OOKY JUIsS I[iH 3HAYHO OLIBIIMN iHTEpec
CTaHOBJISITh IHIACKCH 31 3MIHHHMH Barami, xXoda iM 1 HE IpHUTaMaHHa
BKa3aHa BUINE B3AEMO3AICKHICTh MK JIAHIFOTOBUMU Ta Oa3MCHUMH
1HIEKCaMH.

Ingexcen 3minHOro i moctiiiHoro ckiaamy. Y poO3MNISSHYTHX BHUIIE
MPUKJIaaX MILIOCS MPO BUMAAKH, KOJU IS CYKYIHOCTI HEBUMIPHHX
MOKA3HUKIB y HATypaJbHOMY BHUIJIAJI BH3HAuUanacs CEpeIHs 3MiHa
IHJICKCOBaHMX BeNWYWH. |IpW BHUBUEHHI JMHAMIKM SIKICHUX ITOKa3HUKIB
gacto Tpeba BHU3HAYATH 3MiHY CEpEIHBbOI BEIWYMHH IHJAEKCOBAHOTO
MOKa3HUKa il OyAab — sIKOi OXHOPiAHOI CyKYNMHOCTI (Hampukiaz,
cepeaHbOi BPOKAWHOCTI, CEpeAHBOI TPYAOEMHOCTI HAJIOK, CEPEeIHBOT
co0iBapToCTi 1 T.11.).

VY 3aranbHOMY BUTIISI IMHAMIKY TaKUX CEPEIHIX MOKA3HUKIB MOXKHA
MIPEACTaBUTH BUPA3OM (X; .Xy), KU SIBIISIE COOOIO cepeaHiii iHgeKc.

BinHocHy BenmumHy, IO XapaKTepH3ye€ AUHAMIKY IBOX CEpemHiX
MMOKa3HUKIB U OJHOPIMHOI CYKYITHOCTI, B CTaTHUCTHIIl Ha3WUBAaIOTh
iHIeKCcOM 3MIHHOTO CKJIAdY.
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Jia AKiCHUX TOKa3HWKIB, HAINPHUKIAJ YpPOXKAWHOCTI 1 IIiH, 1HAEKCH
3MIHHOTO CKJIaJy JIETKO 3alMCaTH Y BUTIISAI TAKUX BiJHOIICHD:

- = Zylnl ZJ’OHO
I =y:y,= =
y =X N ZH] ZHO
- Zpl% Zpo%
I =p p,= =
P Pi-Po qu Z!]O

Ha3Ba iHmexkcy 3MIHHOTO CKJamy 3yMOBJIEHAa THM, IO CepenHi
BEIMYMHHU, TUHAMIKY SKHX BOHH BiOOpPa)XylOThb, MOXYTh 3MIHIOBATHCS
3aJIe)KHO BiZl 3MIH KOXXHOI OKPEMOi1 OJWHHIN JOCIiIKyBAaHOTO SBHIIA Ta
Bil 3MiH #oro crpykTypu. Hampuxman, 30UIBIICHHS —CcepeIHbOl
BPOXAWHOCTI 36PHOBHUX KYJIBTYpP 3aJISKUTh BiJl MiJBHUIECHHS BPOKAHHOCTI
KOXKHOT OKpeMol KyJbTypu (BiBca, SUMEHIO, I'pEYKH 1 T.JI.) Ta Bij
301IBIICHHST TMTOMOI Bard B 3arajibHid IJIONI 3€PHOBUX HAWOUIBII
YPOXaHHUX KYJIBTYP.

TakuM 4YWMHOM, 1HIEKC 3MIHHOTO CKIIaJy XapaKTepHU3ye CHUTbHHHA
BIUIMB 3a3HaUY€HHUX BHIIC (QakTOpiB. Y TaKOMY iHICKCI 3HAXOIUTHb MPOSB
3MiHa 000X BennuuH — KimbKicHuX (1o, I1;) T a sxicaux (1 1).

V 3aranbHOMY BUIIISAII popMyIia iHAEKCY 3MiHHOTO CKIIaay Taka:

B lef; X zxofo S

Lo = ST

Ie X- ocepemHioBaHa o3Haka ; f — Bara (mMTOMa Bara)
JOCTKYBaHOTO SIBUIIIA.

SIKIO TOCTHKEHHST Ma€ Ha METi BUKJIIOUNTH BIUIUB 3MiH CTPYKTYPH
CYKYITHOCTI Ha JUHAMIKy CEpeIHIX MOKa3HUKIB PO3PaxOBYIOTh CEpeHi
JUISL TBOX TIEPIOJIB MO ONHIM 1 Till camiii CTPYyKTypi, 10, SIK MPaBUIIO,
¢ikcyeTbcs To 3BiTHOMY mepiony. IHuekc, sikuil BimoOpaxye AMHAMIKY
CepeliHiX BeNMWYMH TNpu (IKCOBaHIM CTPYKTypi SBHINA, HA3MBAETHCA
ingexcom mocriiiHoro ((pikcoBaHoro ) ckiaamy. Bin xapakTepusye BILTUB
nuie injgexkcoBanoi BenmuHy. Moro crpykTypHa GopMyIa Mae BUIIIs:

I, = lefi :M
' 25 2 ago

7 _ Z%Pl . Zqopl
e z q, Z 9,

[Ipu ckopouenHi B HaBeneHild (opmyni Ha Xf; omgepKyemo Bxe

BioMy (hOpMyITy arperaTHOro iHmeKCy : | - DREVEDIY
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Y naHoMy iHAEKCI BIUIMB CTPYKTYPHOTO (pakTOpa BHUKIIOYEHO.
Z%po

[Ipuxmamom TakuxX IiHAEKCIB € iHAEKCH (Hi3MYHOTO O00CATY (Z%pﬂ ),
> P > Zg,

1H/ICKCH IIiH ( 2P ), IHJIGKCH COOIBApTOCTI (Zzoql ) Ta iH.

BinHomeHHAM iHIEKCIB 3MIHHOTO CKJIamy 10 I1HAEKCY (hiKCOBAHOTO

CKIaZy ONEpKyIOTh iHAEKE CTPYKTYpH : ‘o = Qi L) ndo 210

10610 Lo = Lper Lo Taxum umHOM 3aBXK/IM MOKHA OOYHMCIIMTHA OJUH 3

1H/IEKCIB, SIKIIO BigoMi ABa iHmMMX. [laHuMi iHIEKC XapakTepusye BILJIUB
3MiH CTPYKTYPH HA 3MiHYy cepeaHbOi BeJIMYUHU.
Tabauys 76

Buxinni i po3paxynkosi n1aHi 1J1st 00uuc/IeHHs iHAeKciB 3MIHHOIO Ta
iKCOBAHOI'0 CKJIALy

[Tnoma, ra YpoxkaiiHicTs, 1/Ta BasoBuii 30ip, It
0Oa3uCHUN | 3BITHHUI | Oa3MCHU | 3BITHHI | Oa3UCHMI | 3BITHUIHA .
. . . . . . YMOBHHIA
Kynbrypa | T€pioA | mepiox | mepiox | mepiof | mepiox | mepiox
I, IT Yo N Yo Tl MBI Yo IT,
TTmenuns 500 590 30 35 15000 20650 17700
Kuro 200 250 12 15 2400 3750 3000
Pazom 700 840 - - 17400 24400 20700

Ilpuxaao. Po3riasHeMO po3paxyHKy 3a3HAUCHHX BHINE IHAEKCIB 3a JaHUMU
Tabmumi 76. CepeaHs BpoxaiHICTh 6a3UCHOTO 1 3BITHOTO TEPiOJIiB CTAHOBUTE!
— 11, 17400 — I, 24440
Ve _ 2l =B 049, _ 20, -2 990
>.m, 700 > 840
OO6uncnuMo 1HAEKCH BpPOXKANWHOCTI 3MIHHOTO 1 MOCTIHHOTO CKJIamy Ta ix
CIIBBIIHONICHHSI:

WL Y w01, 24400 17400

o TS ST " S0 00 :1,1647;
_ 20 2wl 24400 20700 oo
TN Y 840 T 840 T
2 vl Y wedl, 20700 17400 ’

cmp. znl B ZHO = 840 . 700 :0,9880.

Loy =1 iy, = 0,9880 =1,1647 11,1789
b
1 =1 1, =11647 =1,1789-0,9880.

swecr. — Lgpeen. Lemp.

b}

ITpokOMeHTyeMO pe3yJIbTaTH pPO3paxyHKIiB. lHIeKc ypokaiHOCTI 3MiHHOTO
CKJIaay BioOpaxye AMHAMIKY CepeHBOI BPOKAWHOCTI. Y HAIIOMY BHUTAIKY CepemaHs
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BPOKaMHICTh 36pPHOBHUX KyIBTYp MiABHIIIIACT Ha 16,5 % 5K 32 paxyHOK 30i1bIICHHS
BPOXKAHHOCTI OKPEMUX KYIBTYp, TaK 1 32 paXyHOK 3MiH CTPYKTYPH IOCIBHHX ILTOII.
Tlepir HiXK BU3HAYMTH BIUIMB Ha JIMHAMIKY BPOXXAHHOCTI 3MiH CTPYKTYpPH TOCIBHHUX
TIJION] (I"”ﬂ-»), PO3paxoBYIOTh 1HIEKC YpOXKAWHOCTI (PIKCOBAHOTO CKIIATy ([4'-“’). Bin
BHKIIIOYAE BIUTUB CTPYKTYPH MOCIBHUX TUIOII. [Haekc nopiBHIoE 1,1789 i mokasye, 1o
cepenHsl BPOKAHICTh Y 3BITHOMY MeEpioJii OPIBHAHO 3 0a3MCHUM IiJBHIIMIACS HA
17,9 % 3a paxyHOK 3pOCTaHHSI BPOXKAWHOCTI OKPEMHUX KYJIBTYP.

Po30ixkHICTh B iHJIEKCAX 3MIHHOTO Ta TMOCTIHHOIO CKJIAJy MOJKHA TOSCHUTH
BIUIMBOM 3MiH CTPYKTYpH MOCIBHUX Iuionl. Bemnumua ingexcy ctpyktypu 0,988
CBITYMTH TIPO TE€, IO 3MEHIICHHS ITUTOMOi BarW BHCOKOBPOXKaWHHX KYJIBTYD Yy
3BiTHOMY mepioai (mmenuui — Bix 71 mo 70 %) 3yMOBWIO [esiK€ 3HMKEHHS
MOKa3HMKa cepeHboi BposKkaitHocTi (Ha 1,2 %).

AHaJOTIYHO MOKHA PO3PaxyBaTH 1HIEKCH 3MIHHOTO Ta (hiKCOBAHOTO
CKJIaay 1 IS 1HIIWX SIKICHUX MOKA3HWKIB Y BUMAJAKaX, KOJIW HAETHCS TIPO
CYKYITHOCTI, JUTSI SIKHX PO3PaXOBYEThCS CEPEJIHS BEIMUUHA 1HJIEKCOBAHOTO
MOKa3HWKa  (Hampukiaad, Ui  TOKAa3HWKIB  IIiH,  coOiBapTOCTI,
MIPOYKTUBHOCTI Tparti i T.71.).

§ 10.4. Buau ekoHOMiYHUX iHIEKCiB, IX B3a€EMO3B’I30K

Ingexcu ¢izmynoro odcsiry. B ananizi comiaabHO — €KOHOMIYHHX
SIBHII] YaCTO BUKOPUCTOBYEThCS iHAeKe (pizuunoro odesry. Bin mmpoko
3aCTOCOBYETHCS B HAYKOBHX JOCIIJDKEHHSIX 1 MPaKTHYHHUX PO3paxyHKax,
SIKI CTOCYIOTBCS BHUBYCHHS JIMHAMIKM BUPOOHMIITBA MPOIYKIlii abo
CTyNeHs BHKOHaHHA ImiaHy. OOYMCIIOIOTH LEH iHAEKC, Haragaemo, 3a
(hopMyJII010 arperaTHoOro iHJEKCY.

3a indopmaniero MakeTy Tabnuui 77, 3HaXOASATh BEIUYHHY 1HICKCY
¢iznyHOrO 00CSTY, SKHH XapakTepu3ye 3MiHy o00csary BHUPOOHHITBA
MPOAYKIi B MOTOYHOMY TepioAi mogo ©Oa3ucHOro abo IIaHOBOTO
nepiogy. CyMu TphOX OCTaHHIX rpad poOO0Yoi TaOmWIli JAIOTh BHUXIAHY
iHhopMallito IS po3paxyHKYy IHAEKCIB 3a TakuMH (GopMyJamMu:
14’-“-22911)0:2%1’“; Lyo = 2P0 20 P [Mepnii i3 HaBeIEHUX IHIEKCIB
XapakTepu3ye IUHAMIKy BHUPOOHMUTBA NPOINYKLii, Ipyruii — CTyHiHb
BHUKOHAHHS IJIaHy.

[Ipu obumcnenHi iHmeKCy (PI3UIHOTO O0CATY IHIAEKCYIOTHCS 00CATH
BHPOOHUIITBA TMPOMYKIIil, eliMiHytoTbcs — IiHU. [Iprmaomy 3a He3MiHHI
Baru MpUAMAarOThCs LIiHU Oa3ucHOro nepioAy. OTie, YMCEIbHUK MEPIIOro
IHIAGKCY sIBJIs€ COOOK YMOBHY BapTiCTh BHPOOJICHOI MPOIYKIII,
3HaMEHHUK — (aKTH4YHY BapTiCTh MPOAYKIii O0a3ucHOro mepiomy. SKimo
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oOumcieHa BEeTWYHWHA IHOTO 1HJEKCY CTaHOBWTH, Hampwkman, 1,163, 1e
O3HaYae, MO0 B TOTOYHOMY TEepioAl TMOPIBHSIHO 3 Oa3ucHUM Oyio
BUpOONIeHO Tponykiii Ha 16,3 % Oinmbime. 3a aHAJIOTIYHOIO CXEMOKO
PO3PaxOBYIOTh Ta IHTEPIPETYIOTh IHACKC (BI3UIHOrO 00CATY, KOJU 0a3010
MOPIBHSHHS € IJIAHOBI MOKA3HUKH. [IpM BIACYTHOCTI HEOOXITHUX IaHHX
IHACKC (I3UYHOr0 00CAry OOYHUCIIIOITh 3a (POPMYJIOK CEPEeIHBOIO
apu(METHUIHOTO 1HJIEKCY.

Tabnuys 77
Maket Ta0s1uui JJ1s1 004HcIeHHs iHaekcy Gizu4Horo oocsary
BupoOHUITBO NpOAyKILii, 11 . BapticTh MpoayKIlii, THC. IPH.
Bun Oa3ucHUA — THOTOYHUM Ii;HHa’ 6a3ucHMI | TIOTOYHHUH Mepion
npoayKii | nepiof nepion " | mepion | mimaH | ¢akTH4HO
9 Ds. 4, Py 90Po .. Po 9Py
3epHo
OBoui
Kapronns
1T
Bceroro - - - - ¥ 40Po 3 9u.Po > 9iPo

Inpexkcn wiH. J{oCUTH BaXIMBHM 3aBIAHHSIM CTaTUCTUKH €
XapaKTepuCTUKa JUHAMIKK IiH. BOHO BHpINIyEThCS 3a JIOTIOMOTOIO
arperaTHux iHaekciB win. s ix po3paxyHKy OepeThCsi BapTiCTh OJHIET
i Ti€l )k mpoAyKmii y MOTOYHMX Ta 0a3ucHUX IiHaX. OOYUCIIOITH 1HAEKC
3a CXEMOI0 aHAJIOTIYHOI0 1HIEKCY (hi3UYHOr0 00CSTy 3 TIEH PI3HUIICHO, 1110
IHACKCYIOTbCA TYT MOKa3HWKH IiH (770 ), a eniMiHOBaHOIO BEJINYHHOIO
(Baror) mnpUMMaEeTbCA KiNBKICTh MPOAYKLII TOTOYHOTO mepioxy (4).
OpepxaHi cyMH BapTOCTi MPOYKIIT 3 poO0o4oi TabmuIli (BOHA OYyIy€eThCsS
AQHAJIOTIYHO TIOTEPENHINA) MICTaBISIOTE Yy (QOpMYIy IHACKCY IiH

I,¢ = Zplql : Zpﬂql .

OTxe, uucenbHUK (GOPMYNH SBIsiE COOOI0 BapTICTh MPOIYKLIi
MOTOYHOTO TEpioay, 3HAMEHHHK — yMOBHY BapTicTh. Hampuxian, skimo
BHBUYAETHCS JWHAMIKa IIIH Ha TPOIYKIIIO, peani3oBaHy Ha pPHHKY, H
oOumcieHa BeTMYrHA 1HeKCy 1iH cTaHoBUTH 0,841, 11e o3Havae, mo IiHn
Ha peayi3zoBaHy MPOAYKIIII0 B TOTOYHOMY TEPioi MOPIBHAHO 3 0a3MCHUM
3HM3UIHUCS Ha 15,9 %.

ArperaTHHI 1HIEKC IiH PO3pPaxOBYIOTh y BUIAJKaxX, KOIW HasBHI
JaHi TIPO peani3oBaHy TMPOJYKII0 B IOTOYHOMY IMEpioji y IIiHAaX
MOTOYHOTO Ta OazucHOro mnepiofiB. Skmio x € iHdopmaris Npo 3MiHH
oOcsriB  peamizamii 1 I[iH 1O OKPEeMHX BHJAX MPOAYKIli, TO IS

248



XapaKTepUCTHKN AWHAMIKH I[iH B IJIOMy MO BCiX BHJaX MPOIYKINi

1, = Zp]ql z@

PO3PaxOBYIOTh CEPEIHIN rapMOHIHHUI 1HJIEKC I[iH:

Tabnuys 78
Buxigni i po3paxynkoBi gani 1J1s1 004HCIeHHS
CepeIHbOr0 rapMOHIIHOIO0 iH/IeKCY IiH

OO6csr peanizanii B | 3minu (+,-) B motouHoMy | O0csr peasnizaiiii B

Bux MOTOYHOMY TIepioi, nepiofi MOPIBHSAHO 3 TOTOYHOMY nepioni

THC. TPH. 6azncHnM, % B ITiHAX 0a3MCHOTO

MPOAYKIT
P4 ix100-100 Z%:Zml

3epHO 6018 -16 7164
OBoui 3227 +9 2961
Mosoko 1639 -3 1690
Bceboro 10884 - 11815

Po3paxyHok 1poro

BUTY

IHACKCY PO3TIISTHEMO

3a  JaHUMH,

HaBeJeHNMH B Tabnwmi 78. Sk Gaunmo, y BUXiAHIN iH(pOpMaii BiACyTHI
JaHi TPO BapTiCTh peallizoBaHol MPOAYKIi y TMOTOYHOMY Iepioji 3a

miHaMyd ~ OasucHoro. ToMmy JauHaAMiKy I[iH PO3KpHUBaE  CepelHii
rapMOHINHMI 1HICKC!
I, = 2o 10884 o)
P 11815
i

Takum 9uHOM, I[IHM B TIOTOYHOMY POIli MOPIiBHSIHO 3 0a3MCHUM Ha
peainizoBaHy NPOAYKLIIO B LIJIOMY 3HU3MJIMCS B cepelHbOMY Ha 7,9%.

Innexce mpoaykTuBHOCTI mpami. OCKiIBKH TPOAYKTHBHICTH IIparli
BHUMIPIOETHCS KUTBKICTIO TIPOAYKINii, BUPOOICHOIO 32 OJUHHINIO Yacy, abo
3aTpaTaMu poOOYOro Yacy Ha BHPOOHWIITBO OJWHUIN TPOAYKIi, s
BH3HAUEHHS PIBHSA TPOIYKTUBHOCTI TMpalri HeoOXiIHO 3HaTH o00csar
MpOAYKIil Ta yac, 3aTpadyeHuid Ha i BUPOOHUITBO. BHKOPHCTOBYIOTH
TAaKOX BapTiCHI TOKAa3HMKH MPOAYKTUBHOCTI TIpali, sKi OJepXKYIOTh
HUISIXOM JIUICHHS BAPTOCTI MPOAYKIT Ha 3aTpayeHuil podounii vac.

[lpn BUBYEHHI NWHAMIKH MPOAYKTHUBHOCTI Mpali Ha BUPOOHWITBI
OKpeMHX BHUAIB TNPOAYKIii pO3paxoBYIOTh IHAWBIAYyalbHI 1HACKCH
npoayKTHUBHOCTI mpani. [Ipu oOumcieHHi iX 3a CyKyNmHICTIO pi3HOPiAHOL
MPOAYKUil CHiBBITHOUIEHHS 3arpar poOodoro 4acy Ha BHPOOHHIITBO
OPOAYKUil B MOTOYHOMY I€piojl BU3HAYAIOTh 32 MPOAYKTHUBHICTIO Mpari
BOa3WCHOMY Tiepiofi Ta (aKTUYHHMHU 3aTparaMd poOOYoro dacy Ha
mpoaykuito  3BitHoro  mepioxy. CrpyktypHa  Qopmyna  mporo
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CTiBBiHOIIEHHS Ma€e BUIJIS © = 2t :Zt'q', ne o, 4- 3arpatu po6odoro
yacy Ha OAMHUIIO MPOAYKLil BiAMOBIZHO y ©a3uCHOMY 1 3BITHOMY
nepiogax; % - KigbKIiCTh MPOAYKIIIi 32 3BITHUN TIEPiOJ.
Tabauys 79
BuxinHi i po3paxyHkoBi 1aHi 004NCIEHHSI aTPEraTHOTO iHAEKCY
NMPOAYKTHBHOCTI mpaii (Tpy10BOro)

. . | 3arpartu mpami Ha 1 3arparu po6o4oro
Kinpkictb BupoOieHoi pati Tpart H patip
IPOAYKLIT, JIIOJ.-TOA. 4acy, JIIOJ.-TOA.
Bun NpOoAyKIll B 6 ” =
i | moTounoMy epiozmi, 1 Q3UCHUN | MOTOYHHIA _
fpoayku ’ nepiof nepio YMOBHI | (haKkTH4HI
q, ) f L4, 44,
A
b
B
1T.0.
Beboro - - - 3l > 44

OOepHeHy BeNMMYHMHY IHACKCY MPOAYKTUBHOCTI Mpaii Ha3WBarOTh
iHlekcoM 3aTpaT po6odoro wyacy. i po3paxoByrOTh 3a (OPMYJIOIO
1 =zthl :zto%.

HaBemeni  iHgexkcM — Ha3uBalOTh  TPYAOBHMMH  iHJAeKcaMu
NPOAYKTUBHOCTI mpami. 1 3pydHOCTi iX pO3paxyHKy CKIaJaroTh
pobouy Ttabmuimo (tabn. 79). IlizcymMkun 1o ocraHHIX JBOX Tpadax
MiACTABJISIOTh Y YUCENBHUK Ta 3HAMEHHHUK (POPMYIIH arperaTHOro iHaAeKcy
MPOAYKTUBHOCTI mpami. Y CTaTHCTHLI BiH Ma€ Ha3By «TPYJOBUH 1HIEKC
NPOAYKTHUBHOCTI Ipani piKCOBAaHOTO CKIIAAY» .

Ha nmpaktumi ImMpOKO — 3aCTOCOBYETBCS — BApPTICHHH — METO[
BUMIPIOBaHHS JWHAMIKH TPOJYKTUBHOCTI Tipami. Takuii MeToaumdHui
HiIXiJ 1€ 3MOTY OJepKaTH y3arajbHIOIYY XapaKTepUCTUKY IMHAMIKH
MPOAYKTHBHOCTI TIpali IIJIIXOM OOYHCIIEHHS BapTICHOIO iHIEKCY
npoaykTuBHocti mpani. @dopMmyma 1BOro arperatHoro 3MiHHOTO

iHJeKCy 3MIHHOrO CKJIagy Mae BHIJISI: I=Qap: 240 (X dop :Z’O%), e

> qp Y ap

BIIMOBIZHO y 0a3sWCHOMY Ta 3BITHOMY IEpiojax; Do 2141 3aTpaTu
po0oUoro yacy B 6a3UCHOMY 1 3BITHOMY Iepiojiax.

Po3paxyHku BapTiCHOTO iHJIEKCY 3IIMCHIOIOTh Ha 0a3i JIOTOMIXHOL
pobouoi Tabmuii (tadn. 80). IlimcTaBUBIIM y YMCENBHUK 1 3HAMEHHUK
MiICYMKOB1 JaHi BiINOBIZHMX rpad, OJACPNKHUMO arperaTHUN iHIEKC
MPOAYKTUBHOCTI MpaLli (BapTiCHUIT) 3MIHHOTO CKJIaAy.
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Tabauys 80
BuxinHi i po3paxyHkoBi q1aHi 1Jis1 00YHCJIEHHS] arPeraTHOro iHIeKCy
NPOAYKTHBHOCTI npaui (BapTicHOro )

KinpkicTb 3arpartu mpaii Ha . ..
. . BaprticTth BasoBoi
BUPOOIEHOT BCHO MPOJIYKIIitO,
Bun . IIPOAYKII, TPH.
IPOAYKIIT, I JIOJ.-T IiHa,
MIPOAYK-
i Oasuc- | motoy- | Oasuc- | MOTOY- | IpH. Oasuc- MOTOY-
HUAN HAN HAN HAN HHAN HUU
nepiosl | mepioj | mepiog | mepion nepion | mepion
9 4y 1y 9o 1 q, p %p 9ip
3epHo
OBoui
Kapronust
1T
Beboro - - o 9o >4 - x%p Tdip

Mix po3rissHyTHMH BUIIE BHIAMU 1HIEKCIB iCHYE TaKa 3alle)KHICTb:
BapTICHUH 1HAEKC MPOAYKTUBHOCTI Tpalli TOPIBHIOE BIAHOIIEHHIO 1HAEKCY
(hizmaHOTO 00CATY 110 IHAEKCY 3aTparT Ipaili, a came:

2GP 24P _ 2 4p . 2N
2hda 2hde 24P o |

Ingexc cobiBapTocTi. Ha mizcTaBi faHuX Mpo KUTbKICTh BUPOOIIECHOT
B MIATIPUEMCTBI 32 JIBa pOKH MPOAYKIIii Ta cOOIBAPTICTH ii OJUHUII MOXKHA
O0YHMCIUTH CEPEHIO 3MiHY COOIBapTOCTI OJMHHMIN MPOMYKIIi MO ramys3i
(POCTMHHUIITBO, TBAPUHHUIITBO) Ta MIANPHUEMCTBY B IJIOMYy. Y JIaHOMY
BUTIAJIKY 1HJIEKCYEThCS COOIBAPTICTH OJMHUIIN MPOAYKIIii, & eTIMIHYEThCS —
KIJIBKICTh ~ MPOAYKLIi MOTOYHOro Tepiogy. Po3paxoByroTh iHAEKC
co0iBapTOCTI 3a CXEMOIO arperaTHOTO 3arajbHOro iHJEKCY (iKCOBaHOTO

CKIamy L. = 22244 :Zzﬂql, ne 7y z; — coBiBapTiCTh OJMHUIN MPOLYKILi
0a3MCHOr0 1 MOTOYHOTO MEpioJiB; ;- KUIBKICTh TPOIYKIi MOTOYHOTO
nepiofy.

IHekc 3araJibHUX BUTpPAT OOYMCIIOIOTH 32 (JOPMYJIOK arperaTHoro
IHACKCY 3MIHHOTO CKJIAay : Lcaump. = 22,0 :ZZO%. Ileprmuit 13 HaBeACHUX
1H/IEKCIB XapaKTepu3ye TUHAMIKY 3MiH COOIBApTOCTI OJIMHHMIII MTPOAYKIIT B
MMOTOYHOMY MEPioJIi 11010 0a3UCHOTO0, IPYTHi — AMHAMIKY 3MiH 3arajbHUX
BuTpar. OOYUCIIOTH Ii 1HJIEKCH a TiJCTaBl JaHWX TOIMEPEIHIX
PO3paxyHKIB, sIK TIOKa3aHO B Ta0auIi 81.
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Tabauysa 81
BuxinHi i po3paxyHkoBi 1aHi 1Jisi 06UncIeHHs iHAeKciB
cobiBapTocTi Ta BUTpAT

KinpkicTb Co0iBapTiCTh
. . ButpaTtu BUpoOHHIITBA,
BUPOOJICHOT OJTMHUIII
Bun MPOAYKIIi, I MPOAYKI, TPH. TPH.
nponykuii | 6Gasuc- | moToy- | Gasuc- | mMoToY- | Gaswmc- | MOTOU-
HUH HUM HUM Huil HU HU YMOBHI
nepiosl | mepion | mepiox | Tepion | mepion | mepion
9o 9 Zy Z 9o 7, % 2, % 2,
A
B
B
1T.0I.
Beboro - - - - Thzy | 5%z | 2%

Bubip Barm (cymipHuka) ingexkcy. Cuix Big3HauuTH, 00 B Teopii
1HAGKCHOTO ~METONy JMCKYCIMHMM BBa@KA€TbCS MUTaHHA BHOOpY
eJiMiHOBaHO! BEIMYMHM (Bard) Npu MOOYAOBI arperaTHUX iHAeKciB. Y
CTAaTHCTUYHIM TPAKTUII iICHYE TaKUH METOMUYHUN MiIXiX 10 TOOYIOBH
1HIGKCHUX KOMIUIEKCIB : SIKIIO PE3YJIbTaTUBHUN MOKA3HUK SIBISIE COOOIO
n00yTOK 00’€eMHOro (KUIBKICHOrO) 1 SIKICHOrO NOKa3HHKIB, TO IIpH
BU3HAYCHHI BIUIMBY IIEPUIOTO HA PE3YJIbTATUBHHN - SKICHUH ITOKAa3HUK
cmn QikcyBatu Ha piBHI OazucHoro mepiomy. Hampuknana, mpu moOymoBi
arperatHoro iumekcy XlIly,: XZllgyy (me Ilo, II;- miomii 3epHOBHX Yy
0a3uCHMI Ta 3BITHHI NIEPIOAH ; Vo - YPOXKANHICTD) 1HIEKCYIOThCS 00’ €MHI
nokasuuku ( Iy, IT;), a enmiMiHyeTbCsl SKICHMN TOKa3HUK (Vg), TOOTO
ypokaiiHicTh y OaszucHoMy Tepiofi. ExoHOMIuHMI 3MICT OJIepKaHOTO
pe3yabTaTy 3BOJUTHCS IO BUCHOBKY: SIK 3MiHMBCS BaJIOBHH 30ip 36pHOBHX
KyJIbTYP 3a paxyHOK KUIBKICHMX 3MiH TOCIBHUX ILIOL] Yy TOTOYHOMY
repioi.

SIKIIO K BHU3HAYAETHCS BIUIMB SIKICHOTO IMOKa3HHKA, TO 00’ €MHUHI
(kinbKicHUH) QiKCyeTbcs Ha piBHI MOTOYHOro mepioay. Tak, mpu
oOuncnenHi arperatHoro imzgekcy X yIl;: X yoll; ingekcyroTbes
MOKa3HUKH YpOoxKariHOCTI (Yo,Y1), @ Barolo BUCTymnae nokasHuk ot (1)
y motouHoMy nepioni. OpepkaHUM pe3ynbTaT XapakTepU3ye 3MiHYy
BaJIOBOTO 300py (OJHOPIAHUX KYJNBTYyp) y TOTOYHOMY POIli 32 PaxyHOK
3MiH  piBHA  BpOXKalHOCTi.  AHANOTIYHWA  METONWYHHWHA  TTiJXiJT
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BHKOPHUCTOBYIOTh IIPH MOOYOBI arperaTHUX iHAEKCIB MiH ( Zpq; : ZPod1),
cobiBapTocTi ( X7,q; : XZ(q1), TPOAYKTHBHOCTI mpart ( Xtyq;: Xt;q;) Ta iH.

[Ipu oOuuCiIeHHI 3a3HAYCHMX BHINE IHACKCIB SIKICHUX IOKA3HHUKIB
BUXOJITh 13 CYTI OCTaHHIX SK EKOHOMIYHOI Kareropii, a He 3
MaTeMaTHYHOrO O(POPMIICHHS 1HASKCHUX KOMILUIeKCiB. Hanpukian, iHaeke
IiH TOBMHHHUI JaTH BIAMOBIAL, HA CKUIGKH Ta YW IHINA KIUIGKICTB
NPOAYKIIii, OIliHEeHa 3a I[IHAMU [ONEPEIHHOr0 1 3BITHOTO IEPiO/IiB,
3MiHWJIAa O CBOIO TPOIIOBY BapTicTh. OTXKe, SKIIO MU BHBYAEMO PEANbHY
3MiHy MiH, TO HAac IOBHHHA IIKaBUTH 3MiHa iX Ha MPOAYKLIIO, SKY
OJIEPXKYEMO 3apa3, TOOTO B MOTOYHOMY mepioai (q;). 3 aHAJOTiYHUX
MipKyBaHb BUXOAATH MpH BHOOpI Barm [Uis pPO3paxyHKY iHIEKCIB
ypOKaiHOCTi, COOIBapTOCTI, NPOYKTUBHOCTI Mpalli TOLIO.

[Ipu oOuncneHHi 1iHOEKCIB KUIBKICHUX NOKa3HUKIB, HAaNPHKIAL]
iHAeKCY (Di3MUHOTO 00CATY, K YXKE 3TraayBaliocs, CYMipHUKOM OepeThcs
miHa OasucHoro mepioxy. Lle 3yMoBiIeHO TuM, MO ORI TOYHO
Bi10Opa3uTH 3MiHY KUTBKOCTI BUPOOJIEHOI MPOAYKINI MOKHA JIHIIE, SKIIO
BUXOJUTH 3 TependadeHHs, Mo B MOTOYHOMY Tepioni 3MIHHUIACS JIHIIE
KUTBKICTh BUPOOJIEHOT TIPOAYKIIii, a MIHA 3aHITMINACSA Ha PiBHI Oa3HCHOTO
repiomy.

BuknaseHuit mopsaok po3paxyHKy iHAEKCIB € 3arajJbHOTPUIHSITHM,
ajie 3aJIeKHO BiJl 3aBJaHb JIOCITI/DKCHHST MOKYTh OYTH TICBHI BiJIXHJICHHS
Bi HbOro. OcCOOJMBO 1€ CTOCYETHCS PO3PaXyHKy KOHKPETHUX
€KOHOMIYHUX 1HCKCIB Y CTATHCTUYHMX JIOCIII/KCHHSX.

§ 10.5 . B3aeM03B 130K CTATUCTHYHMX iHJEKCIB.
BuszHa4veHHst BIUINBY OKpeMHX GaKkTOpiB

VYxke Bi3HA4Yaocs, M0 CYCHUIBHO — €KOHOMIUHI SIBHINA 1 MPOIECH
nepeOyBaloTh y B3aEMO3ATICKHOCTI Ta B3aEMO3yMOBIeHOCTI. ToMy 3HauHa
YacTUHA CTATUCTHYHHMX T[OKA3HUKIB B3aemonoB’sizaHi. Hampuknan,
BaJIOBHIA 30ip € TOOYTKOM MOKa3HUKIB yPO)KaliHOCTI Ha TUIOILY; BUPOOHHUY1
BUTpaTH — J00yTKOM o0O0CATY BHPOOHHWIITBA Ha  COOIBapTiCTh;
TOBapOOOOPOT - JOOYTKOM KIJIBKOCTI peali3oBaHOl MPOAYKIT Ha IiHY 1
T.A. AHaJOriYyHa B3a€EMO3AJICKHICTh ICHYE 1 MDK EKOHOMIYHHMH
ingekcamu. Tak, 1HIEKC BajJOBOro 300py JOPIBHIOE JOOYTKY 1HIEKCY
BpPOXaWHOCTI Ha 1HAEKC TMOCIBHUX IUIONI; IHJEKC TOBapOOOOPOTY —
N00yTKY iHAEKCY Pi3UUHOr0 00CsTy Ha iHJEKC IiH 1 T.JI.

Huxde HaBeJCHO CXeMy B3a€MO3B’SI3KIB 1HJICKCIB, SIKI HalJacTiiie
3YCTPIYaIOTHCS B CKOHOMIYHHX JIOCIIIKCHHSIX Ta aHai31.
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3MiHy BajoBOTO 300pYy OJHOPIAHOI TPYMH KyIbTYyp BH3HAYAIOTH 3a
JTIOTIOMOT OO HaBEJIEHUX 1HEKCIB Ta X CITiBBIIHOIICHB:

;] = ZH1Y1
6.3. Znoyo o .
Inmexkc BamoBoro 300py - . Innmekc ypoxaitHocTi —
i _ XLy _ Xy,
p . . .. pen
XY, | Impexc po3Mipy i CTPYKTypu TMOCiBiB - 2y | Tupexc
72171
posmipy nocisnoi wiomti - >l Ingexc yposxkaiiHocTi 3i «cTpokaToroy»
_ 2Ly, 2y, N
rexTapa T XDy ¥y Baaemosp’s30k iHeKciB - e = lw ¥ Lo
I, =1,,xI

CryniHb BIUIMBY 3MiH Y CTPYKTYpi MOCIBHUX TUIOL] HA BajoOBUH 30ip
3HAXOIATh 3a TAKUM CIIIBBIAHOIIEHHSIM 1HIEKCIB :
Sy, 30w 2
iy, I, a0co o .2171)’0 .
3MiHM B piBHI TOBapooOOPOTY TPOMYKII MOYKHA BHU3HAYUTH
JOOYTKOM 1HACKCY (Di3MUHOr0 00CSTy Ha 1HIEKC IIiH:
Zq,p, _ Zq,py Xq,p
S4,Py  Zdody 4Py

AHaJIOTIYHUH B3a€MO3B 30K 1HJIEKCIB 3HAXOJMMO IPU BUBYCHHI
3MiH BUTpaT BUPOOHHUIITBA, a caMe: T00yTOK iHJIeKCY (hi3UIHOTO 00CcsATY Ha

IHIICKC COOIBapTOCTI :
g,z _ 2qzy 24,z

g0z, g9z, X4,Z, X
[lpn BHBUEHHI 3MiH y PIBHAX NPOIYKTHBHOCTI Mpaii 3HAXOISATh
CHIBBITHOIIICHHS 1HJIEKCY (PI3UYHOTO OOCSATY Ta IHJEKCY 3aTpart Ipari :

{qupn . zqopoJ _ Zq,p, . Zqil,
gty Zqyp, Zq,py 2yl .

IcHye Takok B3a€MO3B’SI30K MiK iHAeKcaMu (oHIy 3apoOiTHOT
IUIaTH, CEPEAHBOI 3apIIaTh Ta YHCENBHOCTI MpamiBHUKIB . Tak , J0OyTOK
IHIEKCIB CepeIHbO1 3apO0ITHOT IIaTh (r.) 1 YACENBHOCTI MPAIliBHUKIB (z,)
nae iHaeKe GoHIy 3apo0iTHOI IIaTH ) , 10010 T3 = 11,

Crmig BiI3HAYWTH , MO ICHYE B3a€MO3B’S30K 1 MDK 1HAEKCaMH
3MIHHOTO CKJIaay (BOHM BiOOpaXylOTh 3MIiHHM CEepeAHiX PIBHIB AKICHHX
MOKa3HUKIB), 1HAEKCAaMH CTPYKTypHHUX 3pYIIEHb Ta  iHJEKCaMu

(bikcoBaHoro cknany:/,, =1, x1,, .
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B3aemo3B’s3kM Mk HaBEIGHWMH BWINE 1HIEKCAaMH Nal0Th 3MOTY
JOCTIINTH BIUITUB CTPYKTypHOTO (akTopa 1 3MiHy camoOi iHJEKCOBAaHOI
BEJMYMHHU Ha 3MiHYy (y 4aci ) Cepe/IHIX PiBHIB JTOCIIHKYBaHOTO ITOKA3HUKA

Omke, 0pH JOCHI/PKEHHI JMHAMIKKH TIOKa3HHKIB  COILaJIbHO-
CeKOHOMIYHMX  SBHIl MOXHA BHKOPHCTOBYBAaTH  IIMPOKE  KOJO
CTAaTUCTHYHHUX 1HJEKCIB, PI3HUX 3a OyJO0BOIO 1 3MicToM, aje
B3a€MOIIOB SI3aHUX MIX COOOIO Ta JOIMOBHIOIOYMX OJMH OJHOI0, TOOTO iX
cuctemy. CucTeMy B3a€EMO3AJICKHUX 1HICKCIB BUKOPUCTOBYIOTh, 30KpeMa,
MpHU BUBUYEHHI POJIi OKpeMUX (aKTOpiB y 3araibHid JUHAMILl SBUII, a
TAaKO’X TpPU OOYHMCICHHI 3a OBOMa BIIOMMMH IOKa3HUKAMH TPETHOTO,
HEBiZOMOTO.

XapakTtepucTuka il ¢axkropa Moxe OyTH oOjepKaHa SK Y
BiTHOCHOMY, TaK i B a0COJIOTHOMY BHPa)KCHHI.

3araJpHU BT  CHUCTEMH  JBO(AKTOPHUX  B3a€MO3AJICKHHX
IHIEKCiB MOYKHA MPEACTABUTH Y TAKOMY TIO€HAHHI:

DI _ 2 2N
Iyx: Iny 200 Zyoxo Zyoxo Zylx() .

3a maHuMu Ta6muIi 76 3HAWAEMO 3a3HauYeHY B3a€MO3AJICKHICTH

IHIEKCIB:

P _ XMy, Y1y, 20700 24400
o N My, Y My, 17400 20700

=1,190-1,179 = 1,40

5

DMy, 24400

e = 72”0)’0 = 17400

BucHoBok: BanoBuil 30ip 3€pHOBHUX KYJIbTYp y LUIOMY 3011bLIMBCS

Ha 40 %, y ToMy 4HCIi 32 PaxyHOK 30UIBIIEHHS PO3MipiB HOCIBHUX IJIOLL
—Ha 19,0 %, 3a paxyHOK IiABUIIEHHS Bpo)kaitHOCTI — Ha 17,9 %.

VY pO3riIsiHyTOMY HPHKIIAI MOJKHA BU3HAYUTH a0CONIOTHUN MPUPICT

PE3YJIbTaTUBHOTO IMOKA3HHMKA 32 PaXyHOK 3MIiH KOXXKHOTO 13 (haKTOPHHUX

MOKA3HUKIB OOYMCIICHHAM PI3HHIb MiX YHCEIPHUKOM Ta 3HAMEHHHKOM.

1,40.

30KpeMa, 3araibHHii aOCOMIOTHHH MPUPICT CTAHOBHTH : ‘v = V%~ Yo%
PosknaBmm  iforo 3a  daxTopamm, Maemo: v =V~ Ve%o =%y,
Ac=y% =% =1 =%)  [Ipg TakoMy MeTOAi PO3KIAfaHHS aOCONIOTHOrO
pEpoCTy oftepiKuMo i = A T AL

JIiss cHUCTeMH  B3a€MO3ANEKHUX IHICKCIB  y  JBO(MAKTOPHUX
KOMIUTIEKCax PO3KJIaIaHHS abCOJTIOTHOTO OPUPOCTY Mae
B A = 2 T y ToMy umcIi 3a axTopamu : S PRERDR oo,
A =yx _Zylxo .
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3a [MaHUMHU PO3IIITHYTOTO BHUINE TPHUKIANy BAJIOBHH 30ip y
MMOTOYHOMY TIepioJli MOPiBHSIHO 3 0a3ucHnM 30inmbpmmBes Ha 7000 1 (24400
— 17400). Po3paxoByeMO BIUIMB KOXHOIO 13 (haKTOpiB HAa BU3HAYCHUU
po3mip mpupocty. Tak, 3a paxyHOK 301IbIIEHHS TTOCIBHUX IIJIOII BaJOBHH
30ip migBummees Ha 3300 1 (20700 — 17400), a Big migBHILEHHS
ypoxaitHocTi — Ha 3700 (24400-20700), To6To 3300+3700 = 7000.

AHAJIOTIYHUN TMPUHIMIT PO3KJIAJaHHs a0COIIOTHOIO MPUPOCTY Ha
CKJIaJIOB1 ITPH BUBYEHHI 11ii TPHOX 1 OinbIIe (hakTopiB.

§ 10.6. TepuTopiajbHi iHIeKkcH, 0COOJIMBOCTI IX 00UMCIEHHS

Sk yKe 3ragyBajnocsi, CTaTUCTHYHI 1HIEKCH BUKOPHCTOBYIOTH HE
TIIBKK JUJIS JTOCHI/DKEHHST 3MIiH SIBUII 1 TPOIECIB y daci, a W s
XapaKTePUCTHKH 3MiH PIBHIB COIIaIbHO — EKOHOMIYHHX SIBHII[ y TIPOCTOPI.
30KpeMa, CTaTUCTHKA MIMPOKO 3aCTOCOBYE METOJ MOPIBHAHHS MOKA3HUKIB
y po3pi3i MANPHEMCTB, MICT, €KOHOMIUYHUX paioHIB, oOmacTei, KpaiH.
VY3aranpHIOIUI TMOKAa3HUKH, SIKI XapaKTepU3yIOTh CITiBBITHOIIEHHS PiBHIB
CKJIQJIHUX €KOHOMIYHUX SIBHIIl y MPOCTOPi, TOOTO B po3pi3i TepuTopiit i
00’€KTiB, Ha3WBAIOThCS TepUTOpianlbHUMHU iHAekcamu. I[loGymoBa
TEPUTOPIAJILHUX 1HJCKCIB Ma€ CBOI OCOOIMBOCTI MOPIBHSHO 3 iHJACKCAMH,
K1 XapaKTepu3yrTh JuHaMiKy siBuil. [1{omo oOuncnenHs iHAUBI Ty aTbHUX
TEPUTOPIaIbHUX 1HJEKCIB, TO TYT HISKHX TPYAHOILIB HE BUHUKAE, aJlkKe
O0YMCITIOIThCS 3BUYAlHI BIAHOCHI BEJIIMYMHM TOPIBHsHHSA. Hampukian,
SIKIIIO TTOPIBHIOETHCS CEPEAHBOPIUHUEN HAJiil BiJ| OJHIET KOPOBH Y JIBOX
paiioHax, B mepuiomy 3 sKux BiH gopisHioBaB 4700 xr, a B 1pyromy — 4300
K[, TO 3ICTaBICHHSAM IMEPUIOrO TMOKa3HUKA 3 JPYTUM OAEPKYEMO
teputopianeauii iHmexkc 1,09 . Ilo cyti, omepkaHO iHAMBIAyaJIbHUIH
1H/EKC, SIKMH MOKa3ye, 0 Hafil y nepumomy paioni B 1,09 pasa Bummid,
HIXK y Ipyromy.

[Ipu mnoOynoBi TepuropialibHUX iHAEKCIB (IHAMBIOYalnbHUX 1
3araipbHUX) 32 0a3y MOPIBHAHHSA MOXYTh OYTH MPUIHSATI MMOKA3HUKH OY/Ib
— aKoi 13 mopiBHIOBaHUX TepuTopiii. [IpoTe iHakIe BUPINIyEThCS TUTaHHS
BHOOpY €NNIMIHOBaHOI BEJIMUYMHHU (Baru), TOOTO TepUTOpii 4y 00’€KTa, Ha
PiBHI SIKOTO Ciij 3adikCcyBaTH Bary iHIAEKCY. 3arajbHONPUAHATA cXeMa
BHOOpY Bard, po3rJIsIHYTa BHWILE, Ui OOYMCIACHHS I1HACKCIB JUHAMIKH
SIBUII] HE MPHUUHATHA. AJDKE B TEPUTOPIAIbHUX 1HJEKCAX MOPIBHIOIOTHCS
SIBUIIA, K1 ICTOTHO PI3HATHCS MK COOOK 3a CTPYKTYPO, a TOMY Baru
TYT TIOBHHHI TICBHOIO MIpOI0 HEWTpalli3yBaTH CTPYKTYPHI 3PYIICHHS.
OTxe, U1 TEPUTOPIATIbHUX 1HJEKCIB METOIUYHO MTPABHILHUM BBAXKAETHCS
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BHOIp «CTaHIApPTH30BAHOD» Bar, sika po3paxoBaHa Ha 0a3i, HAPUKIA,
paiioHHO1 Tamy3eBoi Ta iHmMX CTPyKTyp. Kpim Toro, BuOip 0asm
MOPIBHSHHS MPU O0YHUCIICHHI TEPUTOPIATbHUX 1HIACKCIB CJIiJI eKOHOMIYHO
o0rpyHTOBYBaTH. Hampukian, SKIO IOPIBHIOIOTHCS PIBEHb 3apOo0iTHOT
IUIATH TBAapUHHUKIB CHELiaNi30BaHUX TOCIOAAPCTB 3 OJHAKOBUMHU
yMOBaMH BHPOOHHIITBA, TO 3a 0a3y CJIijl y34TH Iepe0BE IOCIOIapPCTBO 3
HaAMBHIIMM PIBHEM OIUIATH Mpalli TBAPUHHUKIB.

oo iHAEKCOBaHOT BEIMYUHM, TO B TEPUTOPIANBHUX 1HIEKCaX HEIO
MOKe OyTH KUIBKICHMH 4M SIKICHUW TIOKa3HWK. [[Jisi OCTaHHIX iHJEKCHI
KOMIIJIEKCH PO3PaxOBYIOTh 32 CXEMOIO 1HAEKCIB 3MiHHOTO Ta (hiKCOBaHOTO
CKJIaJy.

[Ipu BuOOpPiI Baru npu MoOYyHOBI TEPUTOPIAIbLHUX I1HIACKCIB CIij
BHUXOAMTH HacamIiepe i3 3aBAaHb JOCIIIKEHHS Ta HOrO METH.

JlocuTe TPOCTO BUPIMIYETHCS MUTAHHS CYMIPHUKIB TPU TOOYIO0BI
iHAeKCciB  (i3nyHOro 00csry. Hampukmaa, npu MOpiBHSIHHI 00CATIB
BHPOOHUIITBA TPOAYKIII y JBOX 00JacTSIX BHUKOPUCTOBYIOTH €IWHI
nopiBHsHHI 1iHA (p). Toxi mms obnactedt A i b TeputopianpHUil 1HIEKC

00CAry Mae BHIJIS : 4o = 24P 2 45P

AJe Km0 MPOCTOPOBE MOPIBHSHHS JBOX OOJacTed 3IiHCHIOIOTH i3
METOI0 BH3HAYEHHS, HAMPHUKIA, PI3HMIN y MOKA3HWKAaX KOPMOMICTKOCTI
MIPOIYKIIil TBAPUHHUIITBA (BUTPATH KOPMIB Ha OJAMHHUIIIO MPOJIYKILii), TO 32
Bary cmja OpaT KOPMOMICTKICTh KOXKHOTO BHJy TBapHHHHUIIBKOI
npoaykmii. Lls Bara moBmHHa OyTH 3adikcoBaHa Ha OJHOMY W TOMY XK
piBHI U1 000X oOnacTel pyu 1HAEKCYBaHHI 00’ €MHUX TIOKa3HUKIB. SIkuit
K€ TOKa3HHWK CiiJi oOpatw 3a (QikcoBaHy BennyuHy? TyT MOXIIHBI
BapiaHTH: a) KOPMOMICTKICT B  00JIacTi, K& TIOPIBHIOETHCS:
0) KOpPMOMICTKICTh B 00nacTi, sika € 0a30r0 MOPIBHSHHS; B) CEpeIHil
MOKa3HUK KOPMOMICKOCTI Juiss 000X 00nacTeid; r) ocepeiHeHHH MOKa3HUK
JUTSL TMPILIOT TEPUTOPIi.

[Ipu moOynoBi TepuUTOpiaIbHUX 1HAEKCIB SIKICHUX TMOKa3HUKIB TaKOX
MAaEMO KiJIbKa BapiaHTiB BUPILLICHHS MUTaHHS BHOOPY CyMipHHKa (Barm):
a) 00CsIT TPOAYKIIi B 00JIACTI, sIKa TOPIBHIOETHCS ; 0) 00CAT MPOIYKIi B
o0nacTi, sika € 06a3010 MOPIBHIHHA ; B) CyMapHHH 0OCAT HMpPOXYyKILii ABOX
oOrnacrel; T) OyIb — KA iHIMNA 00’ €MHHUN TTOKa3HUK.

3po3ymino, MO iHIEKCH, OOYMCIIEeHI 3a HaBEISHUMH BHIIE
BapiaHTaMH BUOOpPY Bar, AaayTh Di3HI BiAMOBiAl. 3 MPAKTHYHOTO OOKY
Oimbm  00’€KTHBHOIO CITiJ BBa)XaTW BIATOBIAL 32 BapiaHTOM  «a».
Hampukian, npd BHBYEHHI PI3HUII B IHAX peaizamii MmpoayKIii
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TEPUTOpIaTBHUN 1HAEKC 1o obmacTsax A i b mns mporo BapianTta mMatume
Burs - = 2uPa 2P

Sk 6aunMo, YMCEIbHUK LBOTO 1HAEKCY MICTUTH MOKa3HUK (aKTHIHO,
TOOTO peanbHOro, po3Mipy I'poIIOBOl BUPYUKH B 00JacTi A, 3HAMEHHHK —
YMOBHHI TTOKa3HWK BHUPYYKH TPU 00CsA31 MpoayKilii obmacti A, SKIIO
MIPOIYKITis peanizoByBajacs 3a iHamu obmacti b. OTxke, 1ogaTaa pizHUTA
MK YHCENIPHHKOM Ta 3HAMEHHHKOM XapaKTepH3ye€ BTpPATH MOKYIIIB
oOacti A, a Biji’eéMHa, - HaBIAKW, BUIPAIl 32 PaxXyHOK PI3HHMIN B IIHAX
MOPiBHSHO 3 00JacTio b.

3a pesynbraTaMd JIMUCKYCii 3 IWUTaHb METOAOJOrl MO0YI0BH
TEPUTOPIAIFHUX 1HJIEKCIB HAWOUIBII MPUHHATHAM CIIiJi BBaXKaTH TaKe
PO3B’sI3aHHS TUTaHb BUOOPY CyMipHHKIB (Barn). [Ipu moOy10B1 iHAEKCHUX
KOMIIJICKCIB 13 TOKAa3HUKIB IHTCHCUBHOCTI IOLIJIBHO OOUPATH CYMIpHUKOM:
1) eKCTeHCHMBHMH TIOKa3HUK, IO CTOCY€ThCSI TEPUTOPIH, Ha sKid
IHTCHCHBHHMI TIOKAa3HUK € OUTBbII €KOHOMIUHWM; 2) 3arajibHy CEpeIHIO
BEJIMYMHY EKCTCHCHUBHOTO MOKAa3HMKA HA MOPIBHIOBAHHUX TEPHUTOPIsX; 3)
CTaHJAPTHY BEJIMUYMHY €KCTCHCUBHOTO MIOKA3HHUKA.

SIkmo TtepuropianbHi iHIEKCH OyIyrOTbCs Ml EKCTEHCHBHHX
MOKa3HUKIB, BaraMh MOXYTh OYTH TIPHHAHATI CepelHi BETUYUHU
IHTEHCUBHOTO TTOKa3HWKA: |)BCTAHOBJIEHI JUISI TEPHUTOPii, MPUHHATOI 3a
CTaHmapt, 2) po3paxoBaHi Ui TEPHUTOpil, TO SAKIA 3IIHCHIOETHCS
TTOPIBHSHHS.

3ayBa)KUMO, IO MM PO3MIISAHYJIH JIMINE  3arajbHi  PHUCH
METOOJIOTIYHOTO TIAXOAYy 1 MPHHIUIB TOOYJIOBH TEPUTOPIaTbHUX
1H7eKCIB. BUpIillIeHHs 1IUX MUTaHb MOXKJIMBE MICJIs JOCKOHAJIOIO BUBUCHHS
KOHKPETHOTO 00’€KTa JOCHIKCHHS Ta €KOHOMIYHOI MPUPOIU SBHILA YU
nporiecy.
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MOAYJIb 5
TEMA 11. BABIPKOBHUI METO/]

§ 11.1. 3arajibHe MOHSITTSI BUOIPKOBOT0 METOAY CTATUCTUYHOTO
CIOCTepesKeHHs

106 BUBUMTH OY[b - SIKY CYKYIHICTH (2 TaKe 3aBJaHHS BUPILIYETHCS
3a JIOTIOMOT'0I0 METOJIiB CTATHCTUKM), Tpeba 11 oxapakTepu3yBaTH Pi3HOTO
pony 3BefeHUMH o3HakaMu. OCTaHHI MOXKYTh OYTH JOCUTH PI3HOMaHITHi.
OmHi 3 HHX MOXYTb XapakTepu3yBaTh CepeiHi po3Mipu O3HaK
JOCHIDKYBAaHOTO ~ SIBUIIA B CYKYIHOCTI, iHIII — XapaKTepu3yBaTH
CTPYKTYPY CYKYITHOCTi, TOOTO YacTKy OyAb — SIKOTO SIBUIIA B CYKYIHOCTI
CIIOCTEpEKeHb. 3BEJCHI O3HAKH IPH BCill 1X PI3HOMAHITHOCTI MalOTh TY
3arajbHy BIACHICTH, IO BCi BOHU XapaKTEepH3YIOTh HE OKpeMi O3HAKH, a
CYKYITHICTh B I[IoMy a0o0 TieBHI i 4acTWHU. Y IOMY 3B 53Ky MacoBe
CTIIOCTEpEXKEHHS, TOOTO peecTparlisi KOXKHOI KOHKPETHOI OIMHHMII, MAae
3MICT JIMILE SIK IPOMDKHUHN €Tall JUIsl OePKaHHS 3BEICHUX O3HAK.

CTaTUCTHKIB [aBHO I[IKABUTh TMHUTAHHS, SIK CIPOCTUTH IIeH
MPOMDKHHI eTarl, TOOTO SIK MePeHTH BiJl BUYEPITHOT PEeeCTpallii 03HAK, 1110
BXOJISATH JI0 JOCIIIKYBaHOT CYKYITHOCTI, JI0 YaCTKOBOI iX peecTpairii. Mosa
WJe mpo nepexij] BiJi CYyHUILHOTO CIIOCTEPEIKEHHS JI0 HECY IUIBHOTO.

Sk ye BiIOMO 3 TONEPEAHBOT0 PO3TIISALY MUTAHHS CTATUCTUYHOTO
CIIOCTEPEIKEHHSI, 3aJly4eHHS THX UM IHIIUX 00 €KTiB  (OJWHHIb
CTIIOCTEPEKEHHST) AJIs1 JOCIIPKEHHSI MOXKHA 31MCHIOBATH IBOMA LIUIIXaMU:
BHUBYATH BCl OAMHUII CIOCTEPEKEHHS BCHOIO MacuBy abo JHIIe iX
YacTUHY, BiliOpaHy 3a NEBHUMH HAyKOBHMHU NPUHLUNAMH. Y MEPLIOMY
BUMNAJAKY 3IIMCHIOETbCS CYyUIUJIbHE CIOCTEPEXKEHHS, B JIpyromy —
HecynutbHe. BuOipKoBe CIIOCTEpEKEHHS € OJHUM 3 BUIIB HECYILIBHOTO
CIIOCTEPEIKEHHS.

BubipkoBUMH NaHUMHU KOPUCTYIOTHCS [OCHTH IIMPOKO B Pi3HUX
cdepax JOACHKOI AismbHOCTI. Hampukiam, muist omiHKHA SKOCTI 3epHa abo
MOJIOKa HEMae HEOOXIJTHOCTI B OOCTEKEHHI BCHOTO 0O0CATY MPOAYKIII,
JIOCUTh JIMIIE B3STH NEBHY KUIbKICTh Mpo0. He3HauHa KiNBKICTh JOCIiIB
BUSIBJISIETHCS JOCTATHBO, HAIIPUKJIAZ, [UI] BCTAHOBJICHHS 3apa)KCHHS 3€pHA
IIKIIHUKAMH, BCTAHOBIJICHHSI SKOCTI OOpOIIHA, ONIMHOCTI COHSIIHUKY 1
T.iH. Y ramy3i arpapHoi eKOHOMIKH IO BUOIPKOBOT'O METO/1Y BAAIOTHCS MPH
BUBYCHHI pIiBHS 1 CKJIady XapyyBaHHs pI3HHX TIpyln HaceleHHS,
MPOAYKTUBHOCTI Mpalli, BAKOPUCTaHHS POOOYOTro Yacy TOIIO.
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Y  CimbCBKOMY  TOCTIOAApCTBI ~ BUOIPKOBE  CIOCTEPEKEHHS
3aCTOCOBYIOTh JUISI BCTAQHOBJIGHHS BTpPAaT ypOXKalo TIpH 30WpaHHI,
3aCMIYCHOCTI IOCIBIB, SKOCTI MPOAYKINI, MPOJYKTUBHOCTI Ipalf, s
KOHTPOJIBHUX IMEPEeBIpoK mepenucy xymodu 1 1. 1. Lleit Bug
CIIOCTEPEKEHHS OJIep)KaB 3HAYHE IOLIMPEHHS y 3B’SI3KYy 3 BHBYCHHIM
COLIIAJILHUX aCIeKTiB CYCHUILHOTO XKHTTS, 30KpeMa, Y AOCIHi/PKEHH] piBHIB
CHOXHBaHHSI 1 piBHA A00poOyTy HaceieHHs. Tak, B KpaiHi TOCTIHHO
MIPOBOJATHCS OI0JKETHI o0CTeKEeHHS cimen MpaIliBHUKIB
CLIBCBKOTOCIIOIAPCHKUX — MIAMPHUEMCTB,  3IIHCHIOIOTBCS — OJHOPA30Bi
OOCTEKEHHSI KHUTIOBUX YMOB CiMeld pOOITHUKIB 1 CIyXOOBLIB, iX
3apo0iTHOI TUIaTH TOWIO. Y CTaTHCTHYHIM NpPaKTUI 3aCTOCOBYETHCA 1
BUOipKOBa po3poOKa cTaTUCTUYHOI iH(opMamii , 30KpeMa, BHOIPKOBO
3IIACHIOETHCST pO3pOo0Ka PIUHUX 3BITIB MiANPUEMCTB AJIST HOTJIUOICHOTO
BHBUYEHHS MPOJAYKTUBHOCTI Tpaili i cO0iBapTOCTi BUPOOHMUIITBA TIPOAYKIIii.

Ipuknao. BUBYAIOTh CTATUCTHYHY CYKYITHICTH 3 JIECSTH TPyH KOpiB (KOXKHA 3
HUX Ma€ OJIHAKOBY KUIBKICTb TONIB), SIKI  XapaKTEPU3YIOThCS  JAHUMH
cepeIHbOI000BUX HAIOIB Bifl o/HiET KopoBH (Tabdm. §2).
Tabnuys 82
Jlani cepeHb01000BMX HAI0IB BijJ 0/1Hi€l KOpOBH

Howmep 1 2 3 4 5 6 7 8 9 10
rpymu

Hapiit, xr | 30,6 | 29,3 | 30,1 | 32,5 | 28,3 | 29,5 | 32,7 | 33,3 | 24,7 | 25,9

Po3paxyHKH TOKa3yIoTh, IO CEpeHBO000BHIT Haill BiX OAHiET KOPOBH IO
BCIX Ipynax y LUIoMy cTaHOBUTH 29,7 Kr. SIKIIO B3ATH NPOJYKTHBHICTH TBapHH
JIUIIE TPO TPHOX Ipymax, Hanpukmazn, 1-if, 4-it i 10-i, To cepenHiii Hamild TyT TEX
cranoButuMe 29,7 kr. OTXe, 9aCTHHA CYKYIHOCTI, IPEACTABICHOI TPhOMa IpyHaMu
KOpiB, MOX€ 3aMiHUTH BCIO JOCII/DKYBaHY CYKYITHICTh TIOTONIB’Sl TBapHH.
HaBenenuii npukiaa CBIAYWTH, IIO HECYIUJILHE CIIOCTEPEIKEHHS A€ Taki K cami
Pe3yJIBTATH, IO 1 CYIiTbHE. AJle I[HOT0 MOKHA JOCATTH IIPH HASBHOCTI IEBHUX YMOB.

CTaTHCTUYHOIO TEOPIEIO 1 MPAKTUKOIO PO3PO0JICHI HAYKOBI MPUHIMIT
BUpiLLIEHHA TPpo0JeMu BifOOpy 4acTKOBOI CyKYITHOCTI yepe3 pi3Hi Gopmu i
cnoco6u. 11i muTaHHS BUPINIYIOTHCS 3aCTOCYBaHHSIM BHOIPKOBOTO METOTY.

BubipkoBe cmocTepexeHHs € OJHHM 13 BHIIB HECYIUIEHOTO
CTIoCTepekeHHsT (MOHOTPa(iqHOr0, OCHOBHOTO MAacCHBY, AHKETYBaHHS).
BuéipkoBuM Ha3MBAETHCA TaKe CIIOCTEPEKESHHS, TIPH TKOMY 0OCTEKEHHIO
MiUIATae JHUIIe YacTHHA OJWHHWIh CYKYIHOCTI, BiNiOpaHWX Ha OCHOBI
HAayKOBO pPO3pPOOJCHWX TIPUHIUMIB, sKI 3a0e3MedyloTh OJIepKaHHS
JIOCTATHIX JJAHUX JJIs XapaKTEPUCTUKU BCI€T CYKYITHOCTI.
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B ocHOBI Teopii BHOIPKOBOTO CIIOCTEPEKEHHS JIeKATh TEOPEMHU
3aKOHY BEJMKUX 4YHcesl. HuMu 3yMOBIIOIOTBCS BHPILICHHS JABOX
B3a€EMOIIOB’SI3aHMX 1 BA@KJIUBUX Yy MPAKTHYHOMY BIJHOIICHHI IMHUTaHb
BHOIPKOBOI'O OOCTEKEHHS: PO3pPaxyHOK 0OOCSAry BHOIPKOBOI CYKYITHOCTI
MpH 3a/aHiid TOYHOCTI JOCHIKCHHS 1 BU3HAUCHHS MOMHUJIKH OOCTEKEHBb
MPH 331aHOMY 00CsI31 CYKYITHOCTI.

Merta BHOIPKOBOIO METOJIY IMOJSTae B TOMY, MO0 BimiOpaBmm 3
TeHEPAIBHOT CYKYITHOCTI TICBHY KUIBKICTh OJIMHUIIb, JOCTITUTH iX 1 Ha Iil
OCHOBI OIIIHUTH HEBIJIOMi TapaMeTpH TeHEPAIbHOI CYKYITHOCTI.

TeoperuuHi acmekTd BHOIPKOBOTO  METOAY J€Talli3oBaHi B
HaBYAJIbHUX Kypcax MaTeMaTH4YHOI CTAaTUCTHUKH, 3arajbHOi Teopii
CTaTUCTHKH, CIIeLialbHUX MOHOTpadisix i B MaTeMaTH4HIN JiTepaTypi.

Y nmaHomy po3mini Tpeba Hacammepel BHU3HAYUTHCSA BiJIHOCHO
TEPMIHOJIOT11, sIKa IPUIHATA B MATEeMaTHYHIA Teopii BUOIPKOBOTO METOY,
a TaKoXX BBECTH [esKi TOHATTS 1 XapaKTepUCTHKH, 3YMOBIIEHI HOTO
[IOYaTKOBOIO «IPUCYTHICTIO» MPH PO3paxyHKax THUX UM IHIIMX OLIHOK. Y
MOMAJbIINX ~ MIPKYBaHHSAX  OyQyTh  BHUKOPHCTOBYBATHCA  TEPMIHHU:
BHOIPKOBHI MeTOHA, BHOIPKOBHI CHOCIO CHOCTEpe)eHHs, BHOIpKOBE
CIIOCTEpE)KeHHS, BHOIpKa — BCI BOHM HECYTh OJIHAKOBE 3MiCTOBHE
HaBaHTaKCHHSI.

3arajgbHa YHCEJBHICTh OJMHMIb, 13 SIKUX 3JIMCHIOETHCSA BIiAOIp,
HA3WBAETHCSl TeHEPAJILHOI0 CYKYMHicTIO. Bei 11 XapakTepucTHKU MaroTh
Ha3By TeHepalbHUX (CepelHs, 4acTka, aucrepcis Tomo). CyKymHICTh
OJIMHHMIIb, BifIOpaHMX HA OCHOBI HAYKOBO pO3POOJICHUX MPUHIHIIIB,
HA3WBAETHCS BUOIPKOBOIO CYKYNHicTIO. Bci XxapakTepucTuku BHOIpKH
(BiAmoBimHI  y3arajbHIOIOYi TOKAa3HWKH) HA3WBAIOTh BHOIPKOBHUMU
(cepenus, yacTka, qucrepcis Ta iH.). Ilig TepmiHOM «BHOIpKa» po3yMirOTh
rpyny 00’eKTiB, SIKI BiAPI3HSAIOTHCS TPhOMa OCOOJIMBOCTSMH: a) YacTHHA
reHepaJIbHO1 CYKYMHOCTI; 0) yacTHHA reHepalibHOl CYKYIHOCTI, BiliOpaHa
y BHIIQJIKOBOMY IOpSAKY, INEBHUM YHHOM; B) 4YacTKa TI€HEpalbHOI
CYKYITHOCTI, fIKa JAOCIIJDKY€ETHCS ISl XapaKTePUCTHKH BCi€l TeHepalbHOT
CYKYITHOCTI.

3aBaaHHsi BHMOIpKHM - JaTd  BipHE YSBICHHS IIPO Xapakrep
reHepaIbHOI CYKYITHOCTI, OLIIHUTH 3HAYEHHs 11 IIapaMeTpiB.

VY npakTHYHUX pPO3paxyHKaxX IHKOJIM BHKOPHCTOBYIOTHCSI BHOIpKH
HeBenuKi 3a oOcsramu (20-30 oxmHUIb crioctepeskeHHs ). Taki BHOipKoOBi
CYKYITHOCTI B CTAaTHUCTHI[l Ha3MBalOThCS MaJuMMHU BHOipkamu. Bonnm
MaroTh MPUHIMIIOBI METOJIMYHI OCOOJIMBOCTI Y CBOEMY BHKOpHCTaHHI. Ha
BiIMiHY BiJl MaJuX BUOIpOK, BENHKi (3BUUaiiHi) BUOIPKH, SIKI IPYHTYIOTHCS
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Ha HOPMAJIBHOMY pO3IMOMiNi IMOBIPHOCTEH, HAarf0Th 3HAYHO TOYHIIII
pe3yabTaTH.

OCHOBHI IIOJIOKEHHSI BHOIPKOBOIO METOAY, sSIKi OyayTh BHKJIAJICHI
HWKYE, PO3TIBIIAIOTHCS BUXOMSYH 3 TiepeadadyeHHs, 0 MaeMO CIIPaBy 3
BUOIPKaMH JIOCHTb BEJIMKOTO 00CSTY.

OpepxaHa B pe3ysIbTaTi CTATUCTHYHOTO CIIOCTEPEIKEHHS BUOIpKOBa
eMITipUYHa CYKYTHICTh SIBJISIE THTEpeC He cama 1o co0i, a JMmie y Tild Mipi,
B SIKIH BHBUYEHHS ii 03BOJSIE€ ofepXkaTh iH(OpMaIiio Mpo BIACHOCTI
reHepanbHoi  cykymHocti. [[o6 BmacTuBOCTI BHOIPKM JIOCTaTHBO
BiZOOpakyBaJld BJIACTUBOCTI TEHEPAJIbHOI CYKYIMHOCTi, BOHa TOBHWHHA
OyTH TpPEACTaBHUYOK — PENpe3eHTaTHBHO. T00TO, BUOIpKa 3a MEBHUX
YMOB CTa€ OUIbII YM MEHII TOYHHM BiOOpaXCHHSM YCi€l TeHepanbHOI
CYKYITHOCTI.

BractuBicTh BHOIPKOBOi CYKYITHOCTI BiJTBOPIOBAaTH TEHEPAIBHY
CYKYIHICTh ~ OJiepKajia Ha3By penpe3eHTATHBHICTH, [0 O3HAYae
MIPEICTAaBHUIITBO 3 TIEBHOKO TOYHICTIO 1 HailHICTIO. Penpe3eHTaTnBHICTh
BHOIPKOBUX JIaHUX MOXe OyTH BHpakeHa Yy JOCTaTHbOMYy abo
HEJIOCTaTHBOMY CTYyIEHI. Y TepIioMy BHUMAAKy y BHOIpI OAEPXKYIOTh
BIpOTiJHI OIIHKH TeHEpPAIbHHUX MapaMeTpiB, y IPYroMy — HEBIpOTi/IHI.
Crnin mam’sdraTv, [0 OJEpKaHI HEBIPOTIJHI OIIHKH BHOIPKH HE
MPUMEHINYIOTh 3HAUCHHS BUOIPKOBHX MOKA3HHKIB Ui XapaKTEPUCTHKH
camoi BuOIpku. BiporimHi OLIHKK 3HAYHO PO3IIUPIOIOTE  Cchepy
3aCTOCYBaHHS PE3yJIbTaTiB, OJICPKAHUX IPU BUOIPKOBOMY OOCTEKEHHI.

Teopis BUOIPKOBOTO METO/Y 3aB¥K/AM PO3BUBAINCH SIKPa3 y HAMPSIMKY
BHPIIIICHHS OCHOBHOI 3aJadi — OJISp)KaHHS HAJIHHUX METOMIB OI[iHKH
pe3ynpTaTiB  BHOIpKHM. 3yMOBJIIGHO 1€ THM, [0 HECYIUIBHOMY
CIIOCTEPEIKEHHIO MpPHUTaMaHHI JIesIKi HETOYHOCTI IO BiJHOIICHHIO JIO
CYLUIBHOTO criocTepexeHHs. Po3mipu iX 3anexaTb Bif TOro, HacKiIbKH
TOYHO HaJIe)KHA CIIOCTEPEKEHHIO YacTUHA CYKYIHOCTI BiATBOPIOE
(pemipe3eHTy€) BCIO CYKYNHICTh. TOMy HETOYHOCTI HECYILIBHOTO
CIIOCTEpE)KEeHHSI HAa3WBAlOTh MOMWJIKAMU penpe3eHTaTUBHOCTI. OcTaHH]
€ TIPEJIMETOM OKPEMOTO JICTAILHOIO BUBYCHHS. TYT JIHIIE 3a3HAYUMO, M0
Y 3B’S3KY 3 PO3MIpOM MOMJIMBUX IIOMHIIOK PENpPE3eHTATUBHOCTI, TUTAHHS
PO IepeBaru CYLUILHOTO 1 HECYIJIBHOTO BHUIIB CIIOCTEPEIKCHHS B
KO)XKHOMY KOHKPETHOMY BHITaJIKy BUPIIIAIOTHCS TIO-PI3HOMY.

SIK1Io po3Mip MOMHIIOK PENPEe3eHTATHBHOCTI BIIHOCHO HEBEJMKHUH,
TO HMMH HEXTYIOTh, BPaxOBYIOUH T€, IIO MOMHJIKH IIi KOMIIEHCYIOThCS
E€KOHOMI€I0 MaTepialbHO—TPOIIOBUX 3ac00iB. Y BHUMAJIKaX, KOJIHU TTOMUIIKH
pEeTNpEe3eHTaTUBHOCTI JOCUTHh 3HAYHI, IMEpeBary BiAJaOTh CYLIIbHOMY

262



CTIOCTEPEIKECHHIO. Y TAKOMY pa3i BUPINIYEThCS MUTAHHS Y BUTIAJIKAX, KOJIH
Ma€eMo CIpaBy JHIIE 3 MTOMHJIKAMH PETPE3EHTATHBHOCTI. AJie iCHYIOTh 1
iHin momuiiku ( auB. 3.5. yactuHa 3), po3mip sSKMX Tpeba BpaxOBYyBaTH
MIPH XapaKTePHCTUKAX TEHEPAIbHOI CYKYMHOCTI MO BUOIPKOBHX JIAHHX.
Tomy mepes; Teopiero BHOIPKOBOTO METOJy CTOITh 3aBIaHHS BU3HAUUTH
MOYIMBUH PO3MIp 1 TPaHHMIII IIUX TTOMHJIOK.

BubipkoBuii MeTo1 BiAPI3HIETHCS Bij| IHIIMX METOIIB HECYILJIbHOTO
CIOCTEpEKEHHST (MOHOTpa(ivHOr0, OCHOBHOI'O MAaCUBY, aHKETYBAaHHS)
JIBOMa O3HaKamu: 1) 3a37aJieri/ib BCTAHOBIIIOETHCS KUTBKICTh OJUHUIIL 200
YacTMHA TeHEPAJIBbHOI CYKYITHOCTI, sika Oyne oOcTekeHa; 2) 3a3malierilb
BHU3HAYAETHCA TOPSAIOK BiOOPY OJMHMIE CHOCTEPEKEHHS, MPH SKOMY
BUOIpKOBa CYKYIHICTb y JIOCTaTHIA Mipi penpe3eHTyBaja O reHepaybHy
CYKYITHICTb.

[lepeBary  BHOIPKOBOTO  CIIOCTEPEKEHHA  Teped  CYHITbHUM
3YMOBJIIOIOTH TaKi OCHOBHI (DaKTOPH:

1. ExoHoMmiss dWacy 1 3aco0iB y pe3ynbTaTi CKOpOYEHHS 0O0CATY
poboru. Hampuknan, sxkmo BuOipui migmarae 1 abo 5 % 3aranbpHOl
KUTBKOCTI OAWHHUIE, TO OOCAT POOIT CKOPOUYETHCS TIOPIBHSIHO JI0
cynimpHOTO OoOcTekeHHs BimmoBimHo B 100 1 20 paziB. OcobmmBo 118
Ba)KJIMBO, KOJIM 3BEJICHHS MOTPiOHI TEPMiHOBO.

2. 3BeJIeHHs 10 MIHIMYMY IOIIKO/DKCHHs a00 HaBiTh 3HUIICHHS
JOCIi/PKyBaHUX 00’e€kTiB. Hampukian, BU3HAUEHHS CTYICHS JOCTUTAHHS
IYKPOBHUX OYPSKIB IUIIXOM HOro BHOIPKOBOIO KOMaHHS a00 BU3HAUCHHS
CXOKOCTI HACIHHS CITbCHKOTOCTIONAPCHKHUX KYIBTYP 1 T. 1H.

3. HeoOXxigHICTh J€TaJbHOrO OOCTEXKEHHS KOXKHOI  OIMHUIN
CIIOCTEPE)KEHHSI TNPH  HEMOXXJIMBOCTI ~ OXOIUIEHHS  BCIX  OJMHHIIb.
Hanpuknan, BuBueHHS OrO/KeTy cimeil (epmepchKkux Trocmoaapcts. Y
JTAHOMY BHUMAAKy HEOOXigHO, MO0 OONIK 3MiHCHIOBaBCS IO OKPEMHX
CIM’SIX, 3aITUCH TIPO JTIOXOJIH 1 BATPATH BEJIUCS MIOJICHHO.

4. JlocSTHEHHSI BHINOi TOYHOCTI Pe3yNbTaTiB OOCTESIKCHHS 3aBISKH
CKOPOYEHHIO TTOMHJIOK, SIKi BHHHKAIOTh MPHU peecTpariii. Ko 3aransHuit
o0csar poOOTH MEHIIHNA, MOKHA 3aJyYUTH KBami(iKOBaHIMINK TepcoHal,
Kpalile #oro mijarooByBaTH, OUIBII PETEILHO KOHTPOJIIOBATH MPOBEICHHS
00CTeXEHb 1 00pOoOKY 1X pe3ynbraTiB. ToMy BUOIPKOBE 0OCTEIKESHHS MOXKE
JaTy OUIBII BIPOTiIHI Pe3yJbTaTH, HIXK BIAMOBIAHE CYILJIbHE O0OCTEKEHHS.

5. Binem mupoka cdepa 3actocyBaHHs. Jleski BUIU OOCTEXKEHB
notTpeOyroTh st 300py 3BEJIEHb JIOCUTh KBaJIi(iKOBAHOIO MEPCOHATY 1
CreliaJibHOro 00JiaJHaHHsA. Sk TpaBuWio, 1 mepiie 1 OoCTaHHE OyBae
oOMexeHHM. Y TakhxX BHUNAIKaxX CYLiIbHE OOCTE)KEHHS BUSBISETHCS
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HEMOKJIMBUM: JIOBOJUTHCS OJEPKyBaTH 3BEACHHA ab0 BUOIPKOBUM
IUIIXOM, a0o HE OJepXKyBaTH iX 30BCIM. TakuM 4YHHOM, IiepeBara
BHOIPKOBOI'O CIIOCTEPEIKEHHS TYT OYEBHUIHA. 3 IHIIOTO OOKY, SIKIIO
HEOOXITHO 0JIepKaTH TOYHY iH(OpPMALIit0 PO APiOHI MiAPO3ILIH BUXIAHOT
CYKYITHOCTi, TO HEOOXITHHH JUIS I[bOr0 00CAT BUOIPKH MOYKE BUSBHUTHUCH
HACTIUILKU BEITMKHUM, 1110 KpaluM OyJie CyIIbHE CIOCTePEKEHHS.

BubipkoBe o0O0cTe:keHHsI TOB’S3aHO 3 TIEBHUM PH3UKOM. AJe
nepeBara Horo, ik HayKOBOT'O METOAY AOCIIIPKEHHSI, MOJISITa€ B T OMY, 11O
BOHO JI03BOJISIE OOUMCIIMTH BEJIMYHMHY IIOTO PUBHKY. BUKOpHCTOBYIOYH
BHOIPKOBHI METOJ, JOCHIJHUK BHpINIye (3aJICKHO BiJl TOCTaBICHHUX
3aBJlaHb), Ha KWW PU3HK BiH MIOBUHEH IiTH, TOOTO SIKUH PiBEHb MOMXIUBOL
MOMWJIKK B Pe3yJibTaTrax JIOCTi/KeHHs He Oyjae iCTOTHO BIUIMBAaTH Ha
00’€KTUBHICTh BUCHOBKIB. [l0 pedi, pU3UK CJiJl BBa)KaTH HE CJIAOKOIO, a
CHJIBHOIO CTOPOHOIO BHOIPKOBOTO MeTOAy. byiio 6 HEBipHUM BBa)KaTH, 110
CYILIJIbHE CIIOCTEPEKEHHS 1T030aBJIeHe PU3NKY. 3 PSAY IPHIHH PE3yIbTaTh
CYIUTFHOTO CIIOCTEPEKEHHS MOXYTh BHSBUTHCS MEHIN HAJTIMHUMHU, HiXK
pe3ynbTaTé BUOIPKOBOTO oOcTekeHHS. Ha xanb, mOACHKUN (akTop
IHKONIM Bifirpa€ HETATUBHY pOJNb Yy JOCHIKEHHSX, OCKIIbKH BOHHU
OB’ sI3aH1 3 JIIOJICKKAM CY/UKeHHAM. Bimomuii ¢akT, 1Mo mpu moTOKOBOMY
BUPOOHUIITBI MPOAYKIIT KOHTpoJiepaM (BiJJiIaM TEXHIYHOTO KOHTPOIIIO)
MpUTAaMaHHE Ha BUMIPIOBAIBHUX NpHiaaax ( MpH ileanbHid X poOoTi)
YUTATH OYIKYBaHI IMOKAa3HMKH 3aMiCTh JiliCHMX. SIKio 1030aBUTHUCS
1110311 PO HAAIMHICTH CYIITFHOTO CIIOCTEPEKEHHsI, TO aKilii BUOIPKOBOTO
CIIOCTEPEIKEHHS MEPEKOHIUBO 3pOCTaloTh. J[o TOro » y psijii BUNAAKIB
3MIACHEHHS CYLIJIBHOTO CIIOCTEPEKECHHSI BHSBISIETHCS HEMOMKIIMBUM.
JlocuTh nuine ysSBUTH YU CTaHE TPAKTOPHHUI 3aBOJ BHIIPOOYBATH KOXKEH
JBUTYH Y¥ 1HIIKMH HOTO arperar, MiIal0uy HaBaHTAXEHHIO, SKe JIOPIBHIOE
3BUYAaiHOMY TEpMiHY CIIy>KOW, a TEpeBIpUTH paKeTH UM, HANPUKIAI,
BO/IHEBI 60MOM 03Hayano O MpocTo 3HULIMUTH iX. He MOXHa TakoX ysSBUTH
CYLUTBHOTO JOCHIKEHHS, 3aBJIAHHS SIKOTO IIOB’si3aHE 3 OOCTEC:KEHHAM
MOCIBHOI TUIONII HAa TPEAMET CXOXKOCTI HACIiHHSA, ajpke Taka oreparis
mpu3Bena 0 10 TOBHOTO 3HUINEHHS POCIIMH Ha TIIONT.

Koporka  icropuuna  pgoBigka. BulOipkoBe — cTaTHCTHYHE
CIIOCTEPEIKEHHS 3/IMCHIOBAJIOCS B Pi3HUX KpaiHax yxe B XIX cromirti. B
Pocii y 70-x pokax [bOro CTONITTS BHOIPKOBE CIOCTEPEIKECHHS
MPOBOJMIIOCS 3 METOI0 BHUBYEHHS TOCHOJAPCHKUX YMOB CTaHUIb
TepchKoro Ko3apKoro Bilickka Ticis ykinananus mupy Ha Kaskaszi. [Totim
BUOIPKOBE  CIOCTEPEKEHHS  TMOYalld  BHKOPHUCTOBYBATH  3€MCHKI
crarucTuky. [loyaTtok moknazeHo BopoHE3bKHM 3eMCTBOM Y 3B SI3KY 3
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BHUBYCHHSIM THTAHHS PO OIO/DKETH CEISTHCHKUX T'OCHOJApPCTB Y CepellnHi
80-x pokiB XIX cromiTTs. Taki criocTepeXxeHHS Ile He MOYKHA BiTHECTH 10
KJIacCU4HOI (popMH BHOIPKOBOI'O CTATUCTHYHOIO CHOCTEpekeHHs. B 006ox
BHITAJIKaX 00CTEIKEHHS 3BOAMIIOCS JI0 BiIOOPY THUIIOBUX 00 €KTIB (CTaHHMII],
MOCEJICHHSI, CEJITHCHKI TOCIIOIApCTRA).

[lepmi  crnpoOuM BUKOPUCTaHHS BUOIPKOBOIO OOCTEKEHHS  sIK
HAyKOBOI'O MeETOay Oysiu 3po0jeHi y cdepi COLialbHUX JOCIKEHb
(1899p., amepukanenr PayHtpi). Y Traiay3i €KOHOMIKM 3aCTOCYBaHHS
BHOIPKOBOI'O METO/Y CIIOCTEPIraEMo 3HAYHO Ii3HILIE.

IcTopist craTHCTUUHOI HAyKH TOB’SI3y€ MOYATOK PO3BUTKY HAYKOBOI
Teopii BuOipkoBoro meroay 3 iM’sim A.Kiepa — nmupekropa HOPBE3BKOTO
cratucTiYHOro Oropo. IlpoTe mo cTBOpeHHS Teopii BUOIPKOBOTO METOILY
Ha 0a3i Teopii HMOBIpHOCTEH BiH HENPUYETHHH.

Jlume y 1901 p. Bimomwmii cratuctuk. B. BopTkeBnd 3poOUB akIeHT,
0 TEOPETUYHOI OCHOBOIO BHOIPKOBOTO METOJAY IMOBHHHO CITY)KUTH
oOuncnenHs: WMmoBipHOcTel. Taka 3amaga Oyma Bupimena y 1906 p.
aHrmicbkuM cratuctukoM A.Boyni Ha 0a3i MareMaTHYHHX PO3POOOK
K.Ilipcona i1 P.EmxBopra. Came A.boynmi mokaszaB, SK BH3HAUYNUTH
BUIIQIKOBI TTOMWJIKH BHOIPKOBOTO OOCTEKEHHs. BBaXkaeThes, M0 3 I[HOTO
MOMEHTY OjiepKajia PO3BUTOK TeOpis BHUOIPKOBOIO OOCTEKCHHS, sKa
MOCTIHHO YJIOCKOHATIOETHCSL.

§ 11.2. TeopeT4Hi 0CHOBH BHOIPKOBOT0 MeTO1Y

Koxna pocmimKyBaHa CyKYIHICTh 3aJ€KUTh BiJ [ii IEBHUX
cy0’ekTUBHHX (PAKTOpiB, KOTPI 3yMOBIIOIOTH KOJHMBAHHS pE3yJbTATiB
nocmikeHb. KokHa oOKpemMa OOWHMLS —CIOCTEPEKEHHS 3BHYANHO
HQJICKUTh JCSAKIH TiNOTETMYHMHA HEOOMEXEHIH CyKyNHOCTI, sKa
MiANOPSAKOBaHA TIEBHOMY 3aKOHY PpO3MNOAiTy CcykymHocTi. BiniOpana
OJIMHHMLISL CIIOCTEPEKEHHS 1a€ AOAATKOBY iH(OpMALIit0 PO PO3TALIYyBaHHS
1 BUJ pO3MOILTY.

Omxe, MeTa BUOIPKOBOTO OOCTEKEHHS TOJSTae B TOMY, 100 MaTH
MOJKJIUBICTh 3pOOUTH IEBHI CTBEPKEHHS PO PO3MOJiT CyKymHocTi. Ha
migcTaBl  iH(opMmarii, ogepkaHoi 3 BHOIPKOBOI CYKYIIHOCTI, MOJKHA
3pOOMTH  BHCHOBKM TIIPO  BEIMYMHY TApaMeTpiB  JOCIIHKYBaHOI
CYKYIHOCTi, TOOTO JaTum iM OWiHKY. Sk mpaBmio, nOoTpeOyrOTh
OILIIHIOBAaHHS TaKi MapaMeTpu PO3MOJUTY, SIK CepeluHs, JIUCIepCis,
koedimieHTH acuMeTpii 1 ekcuecy. 11[o06 cTaTUCTHYHI OLIHKK 1 BUCHOBKH,
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ollepkaHi 1o BHOIPKOBIN CYKYITHOCTI, OyJHM BipHWMH, BHOiIpKa MMOBHHHA
penpe3eHTyBaT! BCIO CYKYIHICTb.

TeopeTnuHi acmeKTH BHOIPKOBOTO CIIOCTEPEKEHHS 3BOAATHCA JI0
TakKMX TMHTaHb. 1) BCTAHOBJICHHS PENPE3CHTATHBHOCTI BHOIPKOBUX
CYKYITHOCTEH; 2) BUBUCHHS BHUJIIB BHOIPOK, SIKI MOYKHA OJICpIKaTH 3 JaHOI
cykymHocTi; 3) edekT 3MiH 00cary BuOipkH; 4) BU3HAYEHHS HAMKpaIINX
croco0iB  OIIHIOBaHHS MapaMeTpiB CYKYNHOCTi; 5) BCTaHOBIICHHS
BIPOT1THOCTI OIEPIKaHUX PE3yNIbTaTiB PO3PaxyHKiB (BUCHOBKIB).

Oco0nmBOro 3HaveHHS y BHOIPKOBOMY CHOCTEpEKEHHI HalOyBae
MUTAaHHS TPO PENpPEe3eHTATUBHICTh BUOIpKU. SIKIIO ocTaHHS He Oyae
NPEACTaBISTH  (pENpe3eHTyBaTh) BCIO  JOCHIIKYBaHy CYKYIHICTb,
oJlepKaHi BUCHOBKH MOXKYTb BHUSIBUTHCS JJOCUTH CyO’€KTHBHUMH 1 HaBiTh
HEBIPHUMH.

[[lo6 ysBUTH, HACKIIPKM BUCHOBKH, 3pOOJIEHI IO pe3yibTaTax
BHOIPKOBOTO 0OCTEKEHHS, MOXKYTh BiJIPI3HATHUCS BiJ pealbHOI MIHCHOCTI,
pO3TIIsTHEMO TaKWi TIMOTETHYHWH mpukman. [lpumycTimo, KocMidHMIMA
KopalOenp 3 IHIIOT IUIAHETH CiB Ha 3€MHY KYJIIO B 30HI ITyCTell.
3MiACHUBINKM CTATUCTHYHI CIIOCTEPEKEHHS 3a POCIMHHUAM 1 TBapUHHUM
CBITOM, arMoc(eporo, ekimax Kopalis Mo pe3yjbTaTax aHalidy poOHTh
BHCHOBKHM: 3eMJII BKpUTa ITickomM aTmocepa ii MHIiIbHA, 3 BHCOKOIO
TEMIIEPaTypOoo MOBITPs, (hayHa i hyiopa 301AHLII 1 CKIIAJAI0ThCS 3 KITBKOX
BUJIB TBAPHH 1 POCIIHH 1 T. iH.

HesnanHns Teopii BUOIPKOBOTO CriOCTEpeKeHHsT HeOe3MevHo y crpaBi
Horo 3acTocyBaHHs B Oy/Ab — SIKil ramy3i JTOCTiIKEHb Y1 eKCIIEPHUMEHTIB.
Sxum 6 He OyB IUIaH OJep>KaHHS BHOIPKH, MEPILOIO 1 CAaMOIO TOJIOBHOIO
Horo yMoOBOIO TOBMHHa OyTM BHMOTra, moO0 BHOipKa JgaBajia 10
MOKJIMBOCTI HAHOIIbII BipHY KapTHHY BCi€l CyKymHOCTI, 3 SIKOi
3MIACHIOETHCS BiAOIp OAMHMIL CHOCTEepekeHHs. [Ipudomy Bci oauMHUIN
BUOIpKM MaroTb OyTH OjepkaHi Ha OCHOBI BHIIQJKOBOrO Bigdopy 3a
MEBHUMHU 00’ €KTUBHUMH NpaBMIIaMH ( TIPO 110 HTUMETHCS Mi3HiLIe).

106 3a0e3meunTr JOCTATHIO TOYHICTh XapaKTEPUCTHKHU T€HEPATHLHOL
CYKYITHOCTi, HEOOXiTHO OpTraHi3yBaTH TPaBWIBHUN BifOIp OJWHUIL
CIOCTEPE)KEHHsT 13 1fi€el cykymHocTi. Teopis 1 NIpaKTHKa CTATUCTHKH
nepeadavaroTh KiJibka CUCTEM BiZI0OpY OJMHUIIL Y BUOIPKOBY CYKYITHICTb.
B X 0CHOBY MOKIIa/IeHO HAYKOBUH TPUHIIUIT — 320€3MeYNTH MaKCUMAJIbHY
MOJKJIUBICTh BUOOPY OYy/b — SIKOT OJIMHMIII 3 TeHEPATbHOI CYKYITHOCTI MpH
JOTPUMAHHI  MPUHIMIYY  BUMAAKOBOCTI. ToOTo, i  oJep:KaHHS
MPaBUIbHOI, HE BUKPUBJICHOI XapaKTEPUCTUKU TCHEPAJIbHOI CYKYITHOCTI
HEOOXiJJTHO HamaraTucsi 3a0e3MEeYUTH MOKJIMBICTH BiiOOpY Yy BHOIpKOBY
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CYKYITHICTh OJMHUIIb CIIOCTEPEIKEHHS 3 OYAb — SKOi YaCTHHU TeHepaIbHOT
CYKYITHOCTi. 3a3HaueHa BUMOTA € OCHOBHOIO 1 TOBUHHA BUKOHYBATHCS THM
TOYHIIIIE, YUM OLIbIIE Bapiroe JOCTKyBaHa o3Haka. Li # iHII 3aBmaHHs
BHpILIYE TEOPist BHOIPKOBOIO METOTY.

B eBosmtoniii BUOIPKOBOTO METOY 4YITKO MPOCTEXKYIOTHCS JIBI JIiHIT
Horo po3BuTky. Ilepiia 3 HUX CHpsSIMOBaHAa Ha BHPIIICHHS 3aBlaHb
TEOPETUYHOTO TUIaHy, JAPYTid — BJIACTUBI 3aBJaHHS [PAKTUYHOTO
BHUKOPHUCTaHHSI BUOIPKOBOTO METOY B €EKOHOMIYHHX JOCHIJIKEHHSIX.

TeopeTnuHi acrnekTn BHOIPKOBOIO METOAY TOB’s3aHi 3 PO3BUTKOM
HOTo y HampsiMi po3poOOK MUTaHb OJCPXKAHHS HAJIHHUX METOJIB OI[IHKU
pe3yabTatiB BUOIpKH. Tak, BiIOKPEMIIIOIOYH CTATUCTUYHI XapaKTEPUCTHKH
reHepaJbHOT CYKYIHOCTI (cepeaHs apuMeTH4Ha, YacTKa, JAUCTIEePCis 1 T.
iH.) BiJ aHaJOTriYHMX BUOIPKOBHX XapaKTEPUCTHK, TEOpis CTAHOBHUTH 1
BHpINIy€ 3aBIAHHS BCTAHOBUTH MEXIi BIJIXWJICHb MOKa3HUKIB T€HEPaIbHOI
CYKYITHOCTI BiJl TOKa3HHWKIB BHOIpKOBOi CcykymHOCTi. OTxe, Teopis
BHOIPKOBOT'O METOJTy BHPIIIY€ TMPOoOIeMy MOKIMBUX MTOMIIIOK (1X po3Mip i
MexXi), SKi MalTh MICIle y BHIIaJKax, KOJIH TPO XapaKTEePHUCTHUKU
reHepaTbHOI CYKYITHOCTI CYISTh Ha MMi/ICTaBl BIIMOBIAHUX XapaKTEPUCTHUK,
oJlep’KaHUX TPH BUOIpKOBOMY oOcTekeHHi. | sKImo BHHWKae morpeda y
BCTaHOBJICHHI TPUYHH, $IKi 3yMOBIIOIOTH PO3MIPH TOMHIIOK, TEOPis
BUOIPKOBOTO METOJly OpIEHTYe Ha HaJiHHINI TPUHOMH oOpraHizaii
BHOIPKOBHX JOCIIJIKCHb.

Crnipg  3a3Ha4MTH, 10 TNEPII TEOPETUYHI JIOCII/DKCHHS II0JI0
BHOIPKOBOT'O METOJY BiJIOYBaIUCS HE B Cpepi EKOHOMIYHHUX JTOCIIIKEHb, a
OpH BUPILICHHI 3aBAaHb, IOB’S3aHUX 3 BHU3HAUCHHSM OYiKyBaHUX
pe3yabTaTiB  a3apTHUX irop i npu oOpoOIi JaHUX acCTPOHOMIYHHMX
CHIOCTEepEKEeHb. SIK y TepiioMy, Tak i y JAPYroMy BHUIMaJKaX BUHHKAJIO
MUTaHHS PO TaK 3BaHI BUITAJKOBI IIOMIIKH CIIOCTEpeKeHH. ToMy Teopis
BUOIPDKOBOTO METO/Iy 3a TaKkMX YMOB TIPYHTyBajacsi BHHITKOBO Ha
MIPUHIINIT BUTIAJIKOBOTO BiIOOPY.

Ane mpoOneMu, SKi BUHUKAIW TPU BUPIMIEHH] MPAKTUYHUX 3aBIaHb
y TOCMOAApChKi MiSTBHOCTI, MaNd IHITYy TpUpoxy. | BupimeHHS iX
BUSIBIJIOCH MOXKJIMBHMM JIMIIE TIPU 3aCTOCYBaHHI BHOipKoBoro merony. Lle
CTOCYBAJIOCS HEOOXITHOCTI BUSHAYCHHSI YPOXKAKO 110 Pe3yJIbTaTax MpOOHUX
00MOJIOTIB y CLJIbCHKOMY TOCIIOAAPCTBI. AHAJOrYHA MOTpeda BUHUKAIA Y
TOPTriBIi, KOJMHM SIKICTh BCi€l mapTii ToBapy BHM3Hayajlach Ha TiJICTaBi
okpeMux Tpo0. Po3BUTOK JepKaBHOCTI 3YMOBIIIOBaB HEOOXIIHICTh
PO3pOOKHU OFOJKETHUX OOCTEXKEHb. Taki 3aBIaHHS 3a CBOEI MPHUPOJIOIO
MaJI 1HIIWW 3MICT, SBHO BiJIPI3HSIOYUCH BiJl THX, HA 0a3i SKMX BHHUKIIA
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TEOpis BWIAIKOBOTO BimOopy. TyT BUSBWIMCA BIACYTHIMH 1 «Tpa
BHITQJKY» (XapakTepHa /s a3apTHUX irop), i HEoOXiTHICTh OaraTopa3zoBUX
BHMIpIB OJTHOTO 00’€KTa (XapakTepHa IS aCTPOHOMIYHHUX JOCIIJIKCHB).
BupimieHHs HOBMX NpPakTHYHHX 3aBAaHb BHMArajo OJep)KaHHA
[OCTAll0 3aBJaHHs 3a0e3MeYUTH TaKy CHCTeMy BiIOOpy, MNpH sIKii
BHUOIPKOBa CYKYIHICTh JOCHIDKYBaHMX 00’€KTIB 3Moria O 3a0e3neuuTd
OJIepKaHHs HaWO1IbII TOYHOT 1 MOBHOT iH(OpPMAIIi PO BCIO CYKYMHICTb.

B ocHOBYy HOBOro mifixomy J0 BHOIPKOBOTO CIOCTEPEKEHHS OYJI0
MOKJIQJIGHO METOJ TUIAaHOMIpHOTO BigOOpYy 00’€kTiB . Ane po30iXHOCTI
MK Teopi€lo 1 mpakTukoro ( a Takud MiAXiJ TPUBAIMH Yac HE MaB
HAJIEKHOT TEOPETUYHOI PO3pOOKH) MPU3BOAMIM A0 TOTrO, IO PO3pOOIECHI
MPAKTHKOI METOIM BHOIPKM BHOPAaKOBYBAJIUCS JIMIIE HAa THUX IiJCTaBax,
110 TEOPish He MOTJIa OLIHUTH, HACKUTFKY TTPOMIOHOBAHUI METO/I HaiiHIIIe
TOrO, Ui SIKOTO BiJOMi 3aKOHHM, IO BHU3HAYAIOTh ITOMWJIKU
penpe3entatuBHOCTI. OCTaHHI BHSBWIWCS MEHIIMMH 32 THX, SKI
OJlepKyBaNHCA TIpH 3a0e3MeueHH] HaJifHOTO METOy OIIHKHA Pe3yJbTaTiB
BHOIPKH TIPONIOHOBAHOI Teopi€ro. Tak, MPaKTHKOI0 BHOIPKOBOTO METOMY
OyJ0 CTBOpeHO cxeMy Oe3NMOBTOPHOTO BiOOpPYy, a B TMOAAIBIIOMY
JI0BeZICHO e(heKTUBHICTh PUHOMIB MEXaHIYHOT'O 1 TUTIOBOTO BiIOOPY ( TIpO
HUX MOBa HTHME MI3HIIIE).

BHyTpilHI mpOTHpiYUsi MK TEOPi€0 1 MPaKTHKO BHOIPKOBOTO
METOAY CTHpAIUCS Yy Mipy TOrO, SIK MPaKTHKa BHOIPKOBOTO METOIY
HakonuuyBaja OaraTuii JocBix (II€ CTOCYBaJOCh JIOCHIDKeHb 1 B
CKOHOMIIi) 3aCTOCYBaHHs IJIAHOMIPHMX METOMIB BiIOOpYy, PO3BHBAJIHCH
CTaTUCTHYHA TEOPis, a MOJIOKEHHS Teopil HMOBIPHOCTEH MOMIMPHUIIOCS Ha
3anexHi sBuma. [lepeBarn mepen MeTOJOM BHIIAAKOBOTO BiOOpY cTaim
OYEBUIHUMH.

[Mpn 1pOMYy NPHHIMII BHUIAJAKOBOCTI HE IMOPYHIyeThCA. SIK 1 mpH
BUIIAIKOBOMY Bi100p1 OJMHHUIL CIIOCTEPEKEHHS, TaK 1 TP MEXaHIYHOMY i
TUTIOBOMY TIpHifoMax BiAOOpY TMOMamaHHSA Ti€l YW IHINOI OWHMIN Y
BHOIPKY 3aJIS)KHUTD BiJl BUTIAJKOBOCTI.

KokHa OfMHMI CHOCTEpE)XEHHS MOBMHHA MaTH PiBHY 3 IHIIMMH
MOJKJIMBICTH OyTH BimiOpanor. CaMe Ha [[bOMY IPYHTYEThCS MaTeMaTHUHA
Teopisi BuOipkoBoro wmerony. Iloknagenuii y il OCHOBY NpHHIUI
BHITQJIKOBOCTI BIZ0OpY JO3BOJISE PO3TJISLAATH KOKHY O3HAKy, IO
BiIOUPAETHCS, SIK BUMAKOBY BEIUUMHY.

Bimomo, 110 BHIIAJKOBICTH Ma€ CBO€EI 3aKOHH, SIKI MPOSIBISFOTHCS
JUIIE TOMAI, KOJM HAarpoOMa/KEHO BEJUKY KUIBKICTh CHOCTEPEKEHb.
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Vnerbcss Tpo 3aKOH BETMKHX dHceN. SIK 3a3HAavanocss BHINE, TEOpis
BHOIPKOBOTO METOAY 3aCHOBaHAa caMe Ha 3aKoHI Benmukux uucen. CyThb
HOrO 3BOAWTHCS [0 3arajlbHOrO MPHUHIMIY - CyKyIHA /i BEJIUKOi
KUIBKOCTI BUIAAKOBHUX (PAKTOPIB MPHU3BOIUTHL JI0 PE3YJIbTATy, Maike He
3alekHOMY Bin Bumanky. Lled 3akoH € ¢GopMOrO IMPOSBY HEOOXITHOCTI
4yepe3 BUIIAJIKOBICTh 1 HAJICKHUTH JIMIIC JIO BHITAJKOBUX 1HJUBITYaIbHUX
BIIMIHHOCTEH, BHIIQJKOBOI Bapiamii. Y COIiabHO - EKOHOMIYHIH
CTaTUCTHLI 3aKOH BEJMKUX YUCEI PO3IIISIAETHCS SIK 3arajlbHUN MPHHIHIL,
yepes sIKMi KiJbKICHI 3aKOHOMIPHOCTI, MPUTAMaHHI MaCOBUM CYCHUIbHUM
SIBUII]AM, BPA3JIMBO TMPOSBISIETHCS TUIBKA B JOCUTH BENUKIH KiTBKOCTI
CIIOCTEpPEIKEHb. XapaKTEpHOIO OCOOJIMBICTIO LBOIO 3aKOHY € Ta, IO
3aKOHOMIPHOCTI TPOSABISIOTHCS Yy HBOMY JIMIIE SK TCHICHLIS B
cepennboMy. Llsi TeHaeHuis Mmaike He 3aJIe)KUTh BiJl BUMAIKY, MPOTE
HAMaraeThCsl JI0 BiOOpa)XeHHsI KiTbKICHOT 3aKOHOMIPHOCTi, HE a4l
HIKOJIM a0COIIOTHO TOYHOTO ii BiITBOPEHHS.

Hapmaroun 0co0nmBOro 3HA4YeHHS 3aKOHY BEJIMKHX YHCET Yy
BHOIPKOBOMY METOi, CJiJ MamM siTaTH, 10 HE BCi cmocodwu Bimbopy,
3aCHOBaHI Ha IbOMY 3aKOHi. MoBa ¥ife mpo crmocodu BigOOpPY, B OCHOBY
SIKUX TIOKJIAJIEHO TUIAHOMIPHO OpraHi3oBaHWM BiAOip, WOTO pe3yibTaTh
BUSIBISIFOTBCSI TOUHIIIMMU, HIXK TIPA BUTIAJIKOBIH BHOIPII.

Pesynbratom ¢axkTy BUIAIKOBOCTI MOTPAIUISTHHS OKPEMUX OJMHUILD
CTIOCTEpPEKEHHSI Y BHOIPKOBY CYKYIHICTh € BIJXWJICHHS BHOIPKOBOI
XapakTepUCTUKNA  BiJl  BIAMOBIAHOT TEHEPalbHOI  XapaKTEPUCTHKH.
BenuunHa 3a3HAYEHOTrO BIJXWICHHS BBAXKAETHCS IMOMUIKOI BHOIPKH.
Taka nomunka € pe3ynbraToM (akTy BHIAAKOBOCTI TOTPAIUISTHHA
OKpEMHX OJWHHIb CIIOCTEPEKEHHSI Yy BHOIPKOBY CYKyMHICTb. Po3mip ii
MOKe OyTH 3HAYHUU, MaJTUH a00 OMU3bKUN 10 HYJIS.

[Ipu 30inmblueHHI 4YKCIAa OAMHUIL CIOCTEPEKEHHS, SK MPaBUIIO,
3MEHIIYE€ThCS ~ PI3HUI  MDK  BHOIPDKOBHMH 1 T€HEpPaIbHUMHU
XapaKTePUCTUKAMH.

Teopiss BEHOIpKOBOTO METOIy Ja€ 3MOTY PO3PaXOBYBaTH MOYKIIHBI
pO3MipH TTOMHJIOK BHOIpPKH, a 3 1HIIOTO OOKY, 3aJI€KHO BiJl KOHKPETHUX
3aBIaHb JIOCHI/DKCHHS 3 BpaxyBaHHAM JIOyCTUMOI IOMWJIKH -
repen0avynTH HEOOXITHUM 00CST O JMHUIIb BUOIPKOBOI CYKYITHOCTI.

§ 11.3. Cnioco0u Bindopy y BUGIPKOBY CYKYINHiCTH

Criocobu  BiOOpY OAMHMIL 3  JOCHIJDKYBAaHOI TIeHepalbHOi
CYKYITHOCTI 3 METOI0 yTBOpPEHHsI BHOIPKOBOI CYKYNHOCTi MOXYTb OyTH
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pi3Hi. 3aJeXHO BiJl TOTO, SK IIOCTaBlieHa BHOIpKa, SK OpPTaHi30BaHHH
BimOip i3 3arambHOi MacH, PO3PI3HAIOTH KilbKa BapiaHTIB YTBOPEHHS
BHOIpKOBOi cykymHOCTi. I1[o0 oneprkaHa BHOIpKOBa CYKYIHICTH Majia
00’€KTUBHY IapaHTIIO PENPE3CHTATUBHOCTI, 3aCTOCYBAHHSI TOTO Y 1HIIIOI'O
croco0y BiIOOpY MOBUHHO OyTH HayKoBO 0OrpyHTroBaHuM. OCHOBHHUI
NPUHIIMI TPABUIIBHOCTI BiI0OPY — CTpOro 00’ €KTUBHUM MiAXij 0 BigOOpy
OJIMHHMIIb CIIOCTEPENKEHHs. SIKIIO Lel MPUHIUIT MOPYUIYETHCS 1 OJIMHHMILL
BiIOMPAIOThCSl CyO €KTHBHO, TO PE3YJNbTaTH TaKOI'O CIIOCTEPEKEHHS He
MOJKHa TIOIIMPIOBATH HA TEHEpajbHY CYKYIHICTh, BOHH MOXYTh OYTH
3aCTOCOBAHI JIMIIE MO0 Ti€l YaCTHUHHU, SIKa MiAJsIrana CrioCTepPEKEHHIO.

Ha3Ba BHOiIpKOBOi CYKYyMHOCTI 3yMOBIIIOETBCS CIIOCOOOM BigOOpY
OIMHHLB, TOOTO cxemol 1ii (opMmyBaHHS. 3a TakuX MNPUHLIUIIIB
YTBOPIOETHCS Kinacudikaliss BUAIB BUOIpKHU. AJse CiiJl 3a3HAYMTH, IO B
HaBYaIbHIA 1 HayKOBif IiTeparypi B Iili cmpaBi ICHYIOTh JesKi
PO301KHOCTI.

[Ipu posrmsini mutaHe crocoOiB Bigbopy (BuAIB BUOIpOK) OymemMo
MPUTPUMYBATUCS TPAUIINHOI X Kiacudikarii : 1) Br1acHe BHUMAaIKOBUI
Bi0ip; 2) MexaHiuHNH BimOip; 3) TUIIOBHIA BiAOIp ; 4) cepiitamii Bigoip ; 5)
KOMOiHOBaHHMH BimOip.

Bnacne BumagkoBuii crnocid Bimbopy — Ii¢ TakWi Crocio
(hopmyBaHHs BHOIPKOBOT CYKYITHOCTI, KOJIH BiJI0OIp OJMHUIIG 3 TeHEPATBHOT
CYKYITHOCT1 3/iHCHIOETBCS y BHIAJIKOBOMY TMOpPSAKY. BumnaakoBicTb
BiOOpy moyArae y JAOTPUMAaHHI MPUHIMITY OJHAKOBOI MOXKIHBOCTI IS
BCIX OJMHUIIb FEHEPATBHOT CYKYITHOCTI MOTPAIIUTH y BUOIPKY.

Hnst cyBoporo 3a0e3medyeHHsT NPUHIMITY BHIAJAKOBOCTI CaMoro
nporecy BUOIpKM BUKOPUCTOBYIOTH Pi3HI TEXHI4YHI 3aco0M (HAmpHUKIaj,
YpHU 3 MPOHYMEPOBAaHMMH KapTKaMH 4Yd TIpeAMEeTaMu), SIKi € HiOH
MOJICJIJTIO TeHepalibHOi cyKynHocTi. HalHazgiinimmM croco6oM BinOopy
BBAYKA€THCSI BUKOPHUCTAHHS CIIELiabHUX TaOIHLb BUMAJKOBUX YUCEIL.

BunaakoBuii Bimbip dYacTo MNOEAHYIOTH 3 IHIIMMH CHOcOOaMH
BimOopy. Y pasi BUKOPHCTAaHHS MOTO SIK CAMOCTIHHOTO CIIOCOOY BiH Mae
Ha3By BJIacHe BHNAJAKOBHIl Bin0ip. Bim Ha3Bu cmocolOy Bimbopy
[TOXOJIUTH 1 Ha3Ba BUOIPKH — BJIACHE BUIIAKOBA.

BunaagkoBa BuOipka Moke OyTH oOpraHizoBaHa abo 3a CXEMOIO
NMOBTOPHOI0 Bix0opy ado 1o cxemi 0e3MOBTOPHOro Bixdopy. 3a3HaucHi
CXeMH BiIOOpY /Jal0Th OJHAKOBI Pe3yJbTaTH JIMIIEC Yy pa3l HECKiHYEHOi
reHepanbHoi CykKynHocTi. [Ipu yMOBi CKIHYEHHOCTI TeHepaibHOI
CYKYITHOCT1 pe3yJIbTaTH BUOIpOK OyayTh pi3Hi. OCOOJMBICT, Ha3BaHUX
CXEM BiIOOpY MOJIATAE y TAKOMY.
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[Ipn moBTOpPHOMY BinOOPi KOkHA OfWHMIIA Oepe ydacTh y BHOIpII
CTINBKHU pa3iB, CKIIBKH BiIOMPAETHCS OJUHHI, TOOTO TICHA peecTpariii
BOHA TTOBEPTAETHCS Y TEHEPATIbHY CYKYIHICTb i B HOAAIBIIOMY MOXKE 3HOB
MOTPANIUTH Y BHUOIPKOBY CYKYIIHICTh. 3a TaKMX YMOB TI'€HEpalibHa
CYKYIIHICTh 3aJIMIIAETHCS HE3MIHHOI, 1 TOMY Ui BCIX OJUHHIlL
CYKYITHOCTI 3a0e31euy€eThcst piBHA HMOBIPHICTh TIOTPAIIUTH Y BUOIPKY.

[Ipu Oe3nmoBTOpHOMY BiZOOpPI KOXHA BijiOpaHa OJUHHUIS Y
nojaneIoMy BifnOopi He Oepe ydwacTi, TOOTO HE TIOBEPTAETHCS Y
TeHepaJibHy CYKYIMHICTh. AJle 1Ie O3Hayae, 10 YMCENbHICTh TeHepantbHOI
CYKYITHOCTi Oyjie 3MIHHOFO TICJIsI KOKHOT omepartlii Bioopy. Y 3B’s3Ky 3
UM HMOBIPHICTh IOTPANUTH y BUOIPKY PEIUTH OAMHUIb MiIBUIIYETHCS, a
TOMY CepelHs MOMMJIKa BHOIPKH TYT OyjAe MeHIa, HK MPU NOBTOPHOMY
croco0i Bioopy.

OcoONHBICTIO BIaCHE BUMAJKOBOI MTOBTOPHOI BHOIPKH € Ta, IO MPH
i1 opraHizamii HaWOIIBII  IOCIIJOBHO 3MIHCHIOIOTHCS  MPUHIIUITH
BHITaIKOBOTO BimOopy. Lleit Bum BuOipku momiOHW m0 OaraTopa3oBHX
BUMIpiB onHi€T i Tiel x BenmmumHH. Jlo pedi, YnCenbHICTh BHOIPKU TPH
3aCTOCYBaHHI CXEMH MOBTOPHOTO BiIOOPY MOXE JOCSATTH 00CSTY, SIKUH
MIEPEBUIIyE TeHEPAIbHY CYKyMHICTh (OKpeMi OJWHHII BPaXOBYIOTHCS Y
BUOIpIIi HE OJMH, a KilbKa pa3iB). ToMy BiacHe BUIagKoBa BHOIpKa 3i
CXEMOI0 TIOBTOPHOTO BIJIOOPY MNPAaKTUYHOTO 3HAYEHHS HE Mae 1 B
JIOCITIJDKEHHI COLIajlbHO — €KOHOMIUHUX SIBUI] HE BUKOPHCTOBYETHCA. Y
Teopii BHOIPKOBOTO METOJy BOHA PO3MIISJAETHCS JIUIIE TOMY, IO
MaTeMaTH4Ha cxema ii HaiOinbpm mpocta i Oesmepeyna. JlocuTh mwie
Haragatv, IO TOYHICTh BUOIPKH 3a0e3MeuyeThCsl MOJIOKEHHSIMH Teopii
HMOBIPHOCTEH, 30KpeMa 3aKOHOM BEJIMKHX YHCEN, SKAH I JaHOTO
BUMAAKY MOXe OyTH CQOpPMYJIbOBaHHMH TaK: NPU JTOCTATHHO BEIHKOMY
00cs131 BUOIpKM MOKHA OYiKyBaTH 3 HMOBIPHICTIO OJM3BKOIO 10 OAWMHMUII,
mo BuOipkoBa cepeaHs Oyle HE3HAUYHO BIAPI3HATH BiAg TeHepaibHOL
CEpEIHBOI.

besnoBTopHuii croci® BimOOpy xo4a i MOPYIIye MPUHIMIINA PiBHOL
WMOBIPHOCTI TOTPAINUTH y BUOIPKY, MPOTE BiH HE TMOTIPIIYE, a TIOKPAITye
pe3ynabTaTd BimOopy. IIpakTMYHO MOBEACHO, IO MPH IHIIMX PIBHHUX
YMOBaX CepeaHsl IIOMHJIKA OE3IOBTOPHOI BHOIPKM MEHINA, HDK IIPH
MOBTOPHI#, 1 HOTpeOye MEHIIOro O0CIry OIUHHIB JJIsi OOCTEKEHHSI.
TakuMm 4YHHOM, MNpaKkTHKa BHECIAa TMONPaBKy B TEOPIIO BHIAAKOBOTO
BiI00pY, 3a0€3MEYHBIIN BHCOKY TOYHICTH BUOIPKOBOTO CIIOCTEPEKECHHSI.
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Briacne BumagkoBa BHOIpKa 3HAXOANTH MPAKTHYHE BUKOPHCTAHHS Y
MOJILOBUX JIOCTIZaX 1 TPH JOCTIPKeHHI OKPEMHX COIIaIbHHUX SBUI B
arpapHOMY CEKTOPI.

Mexaniunuii Bindip. MexaHiuHUM HA3UBAETHLCS BIAOIp, IPU IKOMY
reHepabHa CYKYIHICTh IOIUISIETbCS HA PIBHI YaCTHMHM BIJIIMOBIIHO 10
MPUPOAHOTO PO3TallyBaHHS ii OJUHHMIL (TeorpadiqHOro, MPOCTOPOBOTO,
a(aBITHOrO TOIIO) 1 3 KOXHOI YaCTHMHU OOCTEKYETHCS OJIHA OJUHUI.
ToOGTo oauHUII BiAOUpAIOTH dYepe3 piBHI MPOMIKKH Yy TMOPSIKY
po3TanryBaHHA iX cyKymHocTi. Hampukman, xokHa 1’sTa OIUHHLS TPH
20% - my BinOopi, KokHa AecsaTa onuHuusg npu 10 % -my BigOopi i T. iH.
Sxmo BinOip 3AIMCHIOETBCA HAa 3eMENbHIN TepuTopii, mpobu OepyTb y
maxoBomy — mopsaky. I[Ipomikoxk Mk — BimiOpaHUMH — OJMHUISIMH
BU3HAYAETHCA 3aJISKHO BiJl MpUAHATOT iponopuii Bindopy. Lleit mpomixok
PO3pPaxOBYETHCS SK YACTKA BiJl IJICHHS YUCEIBHOCTI CYKYITHOCTI Ha 00CST
BuOipku. Hanpuknan, motpiOHO BiniOpaTu ams oocrexeHHs 30 meraneit i3

3aranpHOi ymcenbHOCTi 611 mTyk. Ilpomikok BigOopy (mmar) TyT
611

craHoBHTHME 30 20367 , TOOTO Y BUOIpKY MOTPiOHO BKIIOUUTH KOXHY 20
OJIMHHMIIIO, BPAaXOBYIOUH «II0YATKOBE YMCIIO» BiAOOPY, 32 SIKE NPUIMAEThCS
Oyap —sKa OAMHUI NEepIIMX ABAILSNTH OAMHHUIb. SIK MpaBHIIO, MEPIIOIO
OJMHHMLCIO BiOMPAEThCS Ta, SIKAa 3HAXOJUTHCS MOCEPEeNrHI MPOMIKKY (Y
JTAaHOMY BUITAJIKy JIecsTa BiJl TOYATKy BipaxyBaHHSN).

MexaniuHuii crioci0 3a0e3redye piBHOMIPHICTh BiTOOPY OJWHUILG 3
yCiX YaCTHH CYKYIHOCTI, TOOTO IX POMOpIiifHE MPEACTaBHUITBO, a OTXKE,
1 HAO1IBIII BUCOKY PETIPE3eHTATUBHICTH OOCTEKEHHS.

Crig 3a3HauMTH, MO TPU MEXaHIYHOMY croco0i BixOopy BimiOpaHi
OJIMHUIIl HE MAalOTh IMOBIPHICHOTO XapakTepy. BuUmajkoBi MOMWIKH TyT
3YMOBJIIOIOTbCS HE CIIOCOOOM Bi0OpYy, a HAsSBHICTIO BHIIQJKOBOCTI Y
po3TalryBaHHI MaTepiany JOCHiPKyBaHOT CyKYITHOCTI.

MexaHiuyHU# BiIOIp MOKHA 3MIMCHIOBATH W IHIIMMH IUIIXaMH.
Hanpuknan, sxmo notpiOHO BifibpaTh TEBHY KUIBKICTh PIYHHX 3BITIB
MiANPHUEMCTB OKPEMOTO PETiOHY, iX BUOMPAIOTh 3 PETEIBbHO MepeMilranoi
CYKYIHOCTI B ajihaBiTHOMY MOPSIIKY Ha3B OKPEMUX MiAMPUEMCTB.

HayxoBuME JOCIIDKCHHSIMH JTIOBEJICHO, 10 MEXaHIYHHUN BiIOIp Jae
HAWTOYHINI pe3yNnbTaTh MOPIBHSHO 10 BHMaAKoBoi BuOipku. CepemHs
BUOIpKOBa BUSIBISIETBCSI TYT Oinbll  HAOMMKEHOI [0 CepenHbOi
reHepaJIbHOI, HIX P BUMIAJIKOBOMY Bi10ODi. 3a TAKMX caMe IMPUYUH 1 IpH
MOCTAaHOBLI OyJb — SKOTO0 eKCIEPUMEHTY MPHHLUIY MEXaHIqYHOTO
PO3MIIIEHHS OAWHHIG BIITAETHCS TIepeBara IIOAO0 BHIAIKOBOTO iX
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po3mimenna. Ha pucynky 24 mokaszaHo Binbip y ¢opMi JTaTHHCHKOTO
KBajpaTa, SKWH HOCHUTh Ha3By «Xim koHs». lle omwH 3 BapiaHTiB
MEXaHIYHOTO PO3MIIICHHS €JICMEHTIB JIOCHIAY, SKHH BHSBIISIETHCS
JOITIIBHIIINM, HiXK BUIIAIKOBHM.

A B|C|D|E
D|IE|[A|B]|C
B|C|D|E]|A
E|A|B|C|D
C|D|E|A]|B

Puc. 24. Cxema mexaHiuHoro crnoco0y Binoopy «Xia kons»

HeoOxigHO BiJ3HAYWTH, IO IIepeBara MEXaHIYHOrO BIAOOpY Yy
TOYHOCTI BIATBOPEHHS JOCIIUKYBaHOI XapaKTEPUCTHKN Ma€ MICIle JIHMIIe
MIPHU YMOBI, 1[0 B OpraHi3alii Takoro Bij0Opy HEe MICTUTHCSI MOMEHTIB, SIKi
CHPUSIOTH 3MILIICHHIO SIK caMOl BUOIPKH, TaK 1 OLIHKH 11 pe3yJIbTaTiB.

[Ipo 3anexHiCTh TOMWIKH BHOIPKH BiJi XapakTepy pO3TallyBaHH:I
JOCIHIKYBaHOT CYKYITHOCTI CBiJ4aTh pe3ylbTaTH MEXaHIYHOTO BigOopy 3
CYKYIHOCTi, pO3TalmlOBaHOi Yy pamxkupoBaHui psn. OpepkaHa TakuM
OUIIXOM ~ BUOIpKa MOXKE MaTh IOMMJIKY PpENpe3eHTaTUBHOCTI He
BUIIA/IKOBY, a cucteMatuuny. [Ipu npomy BennuuHa ii 3aJ1€XKUTh BiJ] TOTO,
IO NPUHHSTO 32 «I0YaTKOBE YMCIIO». TakK, SIKIIO0 Y PaHKUPOBAHOMY PSAY,
B3SITOMY B IOPSAKY 3POCTaHHs 3 NPOMIKKOM BiZlOOpY, piBHOMY JecCsTH,
BiIOMpaeThCs KOXKHA TIepIna OMUHUIL (TepIra, OMHAIIATA, JBAIISATh
mepma i T.4.), BHOipka Oyne MaTh NMOMMJIKY y OiK 3MEHIIEeHHS, TOOTO
BHUOIpKOBa cepenHs OyJe MeHIIA 3a TeHepalbHY CepeaHro. SKmo 3a
«TI0YaTKOBE YHCIIO» O0paTH CepeluHy MPOMIKKY, TO TOMHJIKH HE OyJie
30BCIM.

MexaHiuHuil croci6 BimOOpy, SK MPaBUIIO, 3aCTOCOBYETHCS IIOJIO
MaTepiajy, B pO3TallyBaHHI SKOTO MalOTh MiICIIE 1 €JICMEHTH BUIIAJIKOBOCTI
1 €IEMEHTH JIESIKOT yTIOPSIKOBAHOCTI.

[MommpenicTh JaHOTO crIOCOOy BiAOOPY y MOPIBHSAHHI 3 BUMIAJKOBOIO
BHOIPKOKO 3YMOBJIFOETHCS IMTPOCTOTOK 1 THYYKICTIO HOrO 3aCTOCYBaHHSI.
[IpakTH4Ha CTaTUCTUKA JOCUTh YacTO 3JIHCHIOE POOOTH BUOIPKOBOTO
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XapakTepy caMme Ha TiAcTaBi MexaHigHOTO BimOopy. JlocuTh Bim3Ha4ywWTH,
HaIMpUKIIa], TaKy BaXIMBY Taly3b BHOIPKOBUX pOOIT, SIK CTaTHCTHKA
ciMeliHMX OIOPKETIB HacelleHHs. BUOIpKOBa CyKyNHICT TYT (POPMYETHCS
32 CXEMOI0 MEXaHIYHOro BiIOOpY OMWHHIb Y MEXax iX TUIOBHX TPYIL
Tak, i3 CHHMCKy, B SIKOMY TOCIOAapCTBA PO3TAIIOBaHI 3a PO3MipaMu
po3moiieHoro jgoxony Ha 1 soguHO-ToAMHY. PoGoTh, BinOuparoThes
OrOJKETH CcelisiH. 32 TakuM JK€ TPUHIMIIOM BiIOMPArOThCS 13 CIIHCKY,
CKJIaJICHOTO B TOPSIIKY 3pOCTaHHA (YU 3MEHIICHHS) 3apoO0iTHOI IUIaTH,
MiANPUEMCTBA 1 CiM T IPaI[iBHUKIB.

Tunosuii Bindip. [Ipu TunoBomy BimOOPi CYKyNHICTH MOTIEPEIHBO
po30uBaeTbesi Ha Oumbin ofHOpPigHI rpymu. CyTh HOTO 3BOJUTHCS 110
TUIIOBOTO palloHyBaHHsI 1OCIiIKYBaHOI CyKYITHOCTI Ha OAHOPIAHI IPyNH 3
HAaCTYIMHHMM BiZOOpOM 32 BJIaCHE BHIIQJKOBUM MNPHUHUMIOM abo
MexaHiuHuM. lLleit Tum BigOopy Takok OOMEXye TPUHIUN PiBHOI
iMOBipHOCTI. Ha TOYHICTE pe3ynbTaTiB BHOIPKH TYT IMO3UTHUBHO BILIMBAE
caM TIpUHIUI pailOHyBaHHs, a/pke BiH «3HIMAae» BIUIMB MIKIPYIOBOI
Bapiarlii 03HaK, 0 3yMOBIIIOE€ MEHIIINN PO3MIp KBAJPATUIHOT TTOMUIIKH.

[Ipu TumoBoMy TimOOpI TeHEpalibHA CYKYITHICTh PO3WICHOBYETHCS HA
MEBHY KIUIBKICTh OFHOPIAHMX Tpyn (MACYMKOBOCTEW) 3 TPYHOBHMHU

N,, N,

upcensHOCTAMH (N »No) KoxHa THIOBAa TIpyma fK 4YacTKOBA

reHepabHa CYKYIHICTh Ma€ CBOI XapaKTePUCTUKHU: CepeTHIO (M1°¥22 Y5 o ¥n)

. 2 2 2 2 e
mucriepcito (%1°02:%2%) gactky (PrPaPyPr) | [OKA3HHK acHMETpii

(A4 Ao 40y Tomo. KoxkHa i3 3a3HaYeHNX XapaKTePUCTHK OLiHIOETHCS 32

YaCTKOBUMH BHOIPKOBUMH CYKYIMHOCTAMH (""22"5"n) " qKi ONepKyIOTh
Bix KOkHOI TUnoBoi rpynu. OcTaHHi, SK MPaBUJIO, Pi3HI 32 YHUCEJIBHICTIO
onuHuIk. [Ipn mpoMy, Xxoda Bapiamis O3HAKW B CEPEAMHI THUIIOBHUX TPYI
3HIDKYETHCS, BOHA BCE JK TaKW MA€ MICIIE 1 BIIPI3HAETHCS 32 PO3MIPOM MiXK
rpynamu. 3a3HaueHi OCOOJIMBOCTI TOTPEOYIOTh II€BHUX METOIWYHHX
MIOXOMIB Y BHPINICHHI MUTAaHHS OOCSATY YacTKOBHUX BHOIPOK st
3a0€e3MeUYCHHsI I0CTaTHLOT PEIPE3eHTATUBHOCTI OCTAHHIX.

Ha mpaxtuii BuOipky MOKHA 3IIHCHIOBATH JIBOMAa HUIIXaMu: 1)3a
CIoco00M PIBHOMIPHOTO Bi0OPY; 2) 3a criocoOoM Bi0OpY MPOMOPIIHHO
— IPYMOBUM YHCEIBLHOCTAM. PO3rIsiHEMO iX.

[lpu piBHOMIpHOMY croco0i BiIOOPY 3 KOXHOI THIOBOI TPyIH
BiZOMpAEThCS OHAKOBA UYMCENbHICTh OAMHHUIE (™ =" =™ =) Horo
3aCTOCOBYIOTH JIMIIE TPH YMOBI PIBHOT YMCEIBHOCTI KOKHOI 3 THUIIOBHX
TpyIL.
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[Ipu mpomopmiitHii cxemi BigOOPY YHCETHHICTh YaCTKOBUX BHOIPOK
OepeThCs MPOTIOPIIIITHO YHNCENBHOCTI TeHEPATbHUX CYKYITHOCTEH THITOBUX
rpyn abo mpomopuiiHO iX aAucHepcisM YM CepefHiM KBaJAPATHUYHHM
BIAXWJICHHSAM. |HKOIM BUKOPHUCTOBYETHCS KOMOIHOBaHa cxema, TOOTO
YUCENIbHICTh OEpeThCs MPOMOPIIAHO 1 YHCEIBHOCTIM 1 JUCIEPCIAM
0JTHOYACHO.

PosrnsiHemo npukiian mponopuiinoi Budipku. Tpeba Biniopatu 150
MIIPUEMCTB  JIICOCTENOBOT  30HM  (TCHEpaJibHA  CyKYIHICTB), sKa
pO3WICHOBAaHA Ha MiI30HU (LIEHTPAIBHY, JIIBOOCPEKHY 1 IPAaBOOCPEIKHY) 3
rpynoBumMu yucenbHocTaMu N = 200 ; N,=400 ; N5= 500 .

[Ipu BuOipUi, OPOMOPUIHHIA TPYNOBMM YHCEIBHOCTSAM, Bif0ip
nepeabavae, 1O y BCIX Ipynax MOBUHHO 30epiraTtucs HE3MiHHUM

CHIBBIHOIIEHHS
oo

Nl N2 N3 o m,

Take cmiBBiTHOUICHHS 3a0e3MeUuyeThCs, SKIIO BigOip 3AIHCHUTH
MIPOTIOPIIIHHO THUTOMIM Ba3i KOXXHOI TPYNU y TeHEPaIbHIA CYKyIMHOCTI
(Tabm. 83).

Tabauys 83
BuxigHi i po3paxyHkoBi JaHi 1151 004HMCIEHHS YaCTKOBHX
BUOIPOK 32 cXeMOI0 IPONOPUiliHO YHCEIbHOCTI

Turosi OBesr renepanbHoi ITuroma Bara rpynu y Heoﬁxim—mi’l 060;{.1"
rpymH cykymmocti , Nj TeHepabHil BHUOIPKH 110 rp}im
cykymHocTi, d (pu n- 150), n;=nd
I 200 0,18 27
I 400 0,36 55
111 500 0,46 68
Bceroro 1100 1,00 150

JJist KO)KHOT TUTIOBOT TPYITH BiZIOMPAEThCS MOCTIHHA YacTKa OJMHUIb
CYKYITHOCTI:

n 150

K=—=—""2-0136

N 1100

BuxopucraBmm 1ieit mocTiitHui KoeiMieHT, 3HAXOANMO YHCETbHICTh

KOXXHOI BHOIpKH

n=n+n,+n;=27+55+68=150

n, =200-0,136 =327,

1, = 400% 0,136 = 55,

ny =500-0,136 = 68;

TakuM 4YMHOM JIs YMOB HAIIOrO NpUKIaaAy y BuOipky i3 150

OJIMHMIIb TOBUHHO MOTPANUTH 3 Mepioi rpynu (MiA30HU) 27 OIUHHIb, 3
Ipyroi — 55, 3 TpeThoi — 68 OIMHHULID CIIOCTEPEIKCHHS.
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PosrnsaeMo npukiaa Bigdopy 3a cXeMoro Bigoopy, NponopuiiiHomMy
cepeIHbOMY KBA/IPATHYHOMY BiTxujieHHIO (Tabm. 84 ).

Tabnuys 84
Buxinnzi i po3paxyHkoBi 1aHi 1J11 004Hc/IeHHs] 00CATiB 4acTKOBUX BUOIPOK 3a
CXeMOI0 Bi100py MpONopiiiiHO cepeqHHLOMY KBA/APATHYHOMY BiIXUJIEHHIO

Binnocumit HeoOxiauwmii obcsar
. Oo6csr Cepenuie KoeimieHT BHOIpKH T10 TpyTIi
Tunosi reHepatbHOT KBa/[paTHyHe 10 rpymi (pu n- 150),
rpyIu . ... | BIIXWJIEHHS,
CYKyIHOCTI , Nj o K= no=nli
' ZU/’ ' Zgj
I 200 6 0,33 50
11 400 5 0,28 42
111 500 7 0,39 58
Bceroro 1100 18 1,00 150

[IpakTnyHO Taka HEOOXINHICTH BHHHUKAE Yy 3B’SI3KY 3 HAsSBHICTIO
Bapiamii B cepeWHi Tpyl, SKa 3YMOBIIOE PI3HHUIIO B TPYHOBUX
JTUCTICPCIsIX.

s npanoro BumManky BigOopy IMOBHHHA 30epiraTucs piBHICTb
CHIBBiIHOIIECHB:

3HAYCHHST CepPEe/IHIX KBAJAPATHYHUX BiIXUJICHH MO THIOBUX TPyIax
BH3HAUAIOTh IIJIIXOM MPOOHUX JOCHDKEHh ab0o OepyTh 3 JaHHX
MIOTIEPEHIX JIOCIIIKECHb.

[Mpunyctumo, B HAIOMY TPUKJIAJ ISl TPhOX JOCHIPKYBAHUX TPYIT
piBHi ix cranoBumM: 91 =06 ; 0, =5; 03 =7

PesyabTati po3paxyHKy HEOOXITHOCTI YHCEIBHOCTI I KOXKHOI
BHOIPKH 1MoaHo B Ta0mi 84.

UucenpbHOCTI YaCTKOBUX BHOIPOK BH3HAYAEMO 3I1JIHO 13 OJCPIKAaHUM
m =150-033 =50, n, =150-0.28 =42 . n, =150-0,39 = 58.

2

KoeilieHTOM:
n=50+42+58=150
[lpu posrasHyTii cxemi (opMyBaHHS TPYNOBHX BHOIPKOBUX
CYKYIHOCTEH JJIs BCIX rpyI 30epiraeThCsi MOCTiHHE CIiBBIAHOILICHHS:
1 42
K:ﬂ:&?, ]{j:&:7:§:873
18 6 5 1 .
Skio BigOip 37iHCHIOBATH IMPOIOPLIKHO JUCHEPCIAM, TO IHTOMA
Bara rpyIl 3 BeJIMKOO Bapialli€ro 03HaK y BUOIPIII Pi3KO 3pOCTE.
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PosrngaeMo mpuknaz A BUMIAAKY NPOMOPUiiHO — KOMOiHOBaHOI
cxeMHu Bizdopy.

HeoOxiaHicTh Takoi cXeMu BIZOOpY TMOSICHIOETHCS THM, IO Ha
MPAKTHUI[ TUIIOBI IPYIIH, SK IIPABHIIO, PI3HATHCS K 32 YMCEIbHICTIO, TaK 1
3a Bapiamiero o3Hak. OOuigBa i (akTopu Tpeda BpPaxOBYBaTH IIpHU

¢dopmyBaHHi cykymHOcTi. ['pynoBi BHOIpKM B JaHOMY BHIIAAKY
BIIOMpAIOTh TaKUM YHMHOM, I00 3aJMIIWIACA HE3MIHHMMH TaKi
CITIBBIIHOILIEHHS
n _ n, _ ny _ _ n,
N,o, B N,o, - N,o, T N,o, .
UMCeNbHICT OJMHUIIL CIIOCTEPESIKECHHS JUIS KOXXKHOI 4acTKOBOT
-n e
BHOIpPKH BU3HAYAETHCS 32 (OPMYIIOF0: 2No
Po6oui eranu po3paxyHKIB HaBeJICHO B TaONHII 85.
Tabnuys 85

BuxingHi i po3paxyHkoBi 1aHi 1J1s1 004HC/IeHHS 00CATIB YaCTKOBUX BHOIPOK 32
€XeMOI0 IPONOPLiliHO-KOMOIHOBaHOI0 Bindopy

3 BixsocHuii HeoOxigauit
O6csr Cepenne C]Za):;:: Ko}; (iticT obcsr BH6ipKI/I
TuroBi | reHepaibpHOi | KBaJpaTHYHE p : 110 Ipymi
. . KBaJpaTH4He | MO TPYIL
TPy | CYyKYIHOCTi , | BLIXMJIEHHS, | . N (pm n- 150),
Ni o BIIXWJICHHS, o,N; oN.
J j oN, doN, n, = nﬁ
J
I 200 6 1200 0,18 27
11 400 5 2000 0,30 45
111 500 7 3500 0,52 78
Bcworo 1100 18 6700 1,00 150

Sk O0auumo, Tpu Takii cxemi BimOOpy i BCIX Ipyn 30epiraerbcs

n;

HE3MIHHHUM CITIBBIIHOIIIEHHS: 7/

3a3Hauumo,

Km0 0 BiAOIp

27

45
No, 1200 2000 3500

78

=0,022

>

3OIACHIOBABCS HE

3a CXEMOIO

MIPOIOPLIHHOCTI, TO YHUCENBHICTh I KOKHOI BHOIpKU Oyjia O OJHAKOBa,

T00TO: 3 3

n 150

—=50

3BeseHi 1aHi MPO YMCENBHICTh YaCTKOBUX BHOIPOK HPU THIIOBOMY
BitOOpi, ofepKaHi 3a pI3HUMHU CXeMaMU Bi00Opy HaBeeHO B TaOIUIIi 86.
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Tabauys 86
O06csir rpynoBUX BHOIPOK, 0/1€PKAHUX MPHU Pi3HUX criocodax (popMyBaHHS
BHOIPKOBOI CyKYIIHOCTI THIIOBOY BUOIpKH

[TpuauMn Bindbopy
Turosi - TPOTOPLIHHIH -
. . . | YHCENBHOCTI cepeHIM 3BKCHUAM CEPEITHIM
rpynu PIBHOMIpHUIA
THIIOBHX KBaJIpaTHIHUM KBaJIpaTHIHUM
rpyn BIIXHWJICHHSIM BIAXWJICHHSIM
I 50 27 50 27
11 50 55 42 45
111 50 68 58 78
Bcenoro 150 150 150 150

Sk cBimuate ii maHi, ofepXaHi pe3yNbTaTH PI3HATHCS MK CO00IO.
Koxken 3 BapiaHTIB pO3paxyHKiB 3a0e3leuye penpe3eHTaTUBHICTh
BUOIpKU. AJle HaHOLIBIIY penpe3eHTaTHBHICTh 3a0e3rneuye BHOIpKa
pornopiiiHa KOMOIHOBaHOI, TOOTO Ta, sSIKa OpPraHi30BaHa IPOMOPLIHHO
3BKEHUM CEpE/IHIM KBaJPATUYHUM BiIXHUICHHSAM. [10SICHIOETBCS 1€ THM,
10 TP TaKii cxemi BiIOOPY BPaxOBYIOTHCS SIK OOCST THIIOBUX TPYII, TaK i
Bapiauiss o3Haku. OCKUIbKM Takuil crocid morpedye Oarato monepeaHboi
iHpopmauii mNpo TeHepalbHy CYyKYIHICTh, Ha MpaKTHULI 4YacTilie
BUKOPUCTOBYETBHCSI BHOIpKa, MPOIOpIiiiHa 00CITy CYKYHMHOCTI THIIOBHX
IpyIL.

Cepiiinuii Bindip. i1 po3rnsgHyTHX BHIIE CrOco0iB BigOopy
(BacHe BUMAJKOBOTO, MEXaHIYHOTO, THUIIOBOIO) XapaKTEPHUM €, IO
BimOip OOWHHWIP 3 TEHEepPaIbHOI CYKYIMHOCTI  3IiHCHIOETHCS B
IHAUBIAyanpHOMY TIOpsAKY. Ha mpakTuili i1HKOM BHABIISETHCS JOUITEHIM
MIPOBOAWTH BiAOIp HE OKPEeMHX OIWHHIb, a IIWX Tpym (cepii, THI3M),
KOTpi MiJUIATaloTh TMOTIM CYHIJIbHOMY o0OcTexxeHHI0. [pymm (cepii)
BiIOMparOTh 32 METOIOM BIIACHE BHITAJIKOBOI OE3ITOBTOPHOI BHOIpKH abo
CIIOCO0OM MEXaHIYHOTO BiIOOPY.

Cepiiinuit BinOip (B aHrmidchbKiil TepMinomnorii «cluster sampling» —
IPYNOBUHA BiJI0Ip; Y CUIBCHKOTOCIIONAPCHKAN CTATHCTUII — «THI3JIOBHMA
BiZI0Ip») Mae MpPaKTUI TiepeBard, OCOONMBO Y CiIbCHKOTOCIIOAAPCHKii
CTaTUCTHII, JIe OOCTEKEHHS KUTbKOX TPy MiANPHEMCTB, PO3TAIIOBAHUX
Oe3mocepeHbO0 OfiHE OiNsl, OJHOTO MEHII YTPYAHEHE, HiK OOCTEe:KEHHS
Takoi  YHMCENbHOCTI OKPEMHX MiANPHEMCTB, PO3TAILIOBAHUX IO BCii
TepUTOPii paiiony.
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VY CimbCBKOMY TOCTOAApPCTBI CHOCIO BiAOOPY 3aCTOCOBYIOTH IIPH
BHBUEHHI OO/DKETy ciMell pOOITHHKIB 1 CIyKOOBHIB ramy3i, NpH
KOHTPOJIbHUX 00X0JaX, SKi MPOBOAATHCS IMicis 00JiKy Xyao0u i T. iH. 3
LI€I0 METOI BIIOMPAIOTh MiAMPHEMCTBA a00 TX IPYIH, B SKHX MPOBOIATH
CYIIUThbHE OOCTEKCHHS.

VY cTarucTHYHIM MpaKkTHI CepidiHMH BiNOIp 3MIHCHIOIOTH Y JBOX
BapiaHTax : 1) Bci cepii MalOTh OJIHAKOBY KUIBKICTh OJIMHHMII; 2) BCi cepii
HE OJHAKOBI 3a 00cAroM. bBilbIl TOMIMPEHWM BBAXKAETHCS MEPIIUHA
BapiaHT.

Cepiiinuii crmoci® BigOopy Mae cBOi mepeBard i HeNOJIKW Tepen
BiIOOPOM OKpeMHUX OAMHHUIL. [lepeBaroro BBaxkaeThCs T€, IO HOTO JIETKO
opranizoByBaTu. AJsie Te, L0 MNpH CcepiiHOMY BigOOpi 3HAYHO
HNOPYLIYETHCSL PIBHOMIPHICTH PO3MOALTY BiZiOpaHUX OIMHMIBL y MeEKax
TeHepaTbHOI CYKYITHOCTI 1 OUTBII BHCOKA MOMMIIKA BUOIpKA — € CyTTEBUM
HEJIONIKOM 1hOTO  crmocoOy. BumpaBnsierbcss BKasaHWid  HEHONIK
301UTBIIICHHSM YHCETHHOCTI BUOIPKH.

TouHicTh pe3ynbTaTiB cepiliHOi BUOIPKH 3aleXHWTh BiJ TOTO,
HaCKUTbKA TOYHO CepelHl IMOKa3HWKH Ccepiii OyayTh perpe3eHTyBaTh
reHepaibHy CYKYIHICTh. UUM MeHIIe BOHU OyIyTh BIIXHIISATHCS Bif
TCHEpaIbHOI Cepe/IHhOT , THUM TOYHINIUMH BBAXKAIOTHCS PE3YJIBTATH
cepiiiHOi BuUOipKH. Km0 cepii B TIeHepalbHI CyKYIHOCTI MaroTh
OJIHAKOBY YHCENBHICTh (MepIIMi BapiaHT BiAOOpY), TO 3arajbHa CepeiHs
mo Bciil BHOIpII pO3paxoBYETHCS SIK cepelHs apu(MeTHdHa MpocTa i3
cepiiiHux cepenHix. [Ipn HEOAHAKOBUX YMCEIBLHOCTSX Cepili BU3HAUATHCS
cepenHs apupMeTHIHA 3BaXKCHA.

BararocryneneBa Budipka. 3HayHa yacTWHA BEJIMKUX BHOIPKOBUX
00CTeXeHb 3IIHCHIOEThCS HE Ha MiACTaBli OAHOTO crocoly Bindopy, a
KOMOiHyBaHHI ( IMO€QHAHHI) OBOX 1 Olnblie cnocoOiB, sIKi YTBOPIOIOTH
cTyneHi Bigoopy.

Tax, TUTIOBHH BiIOIp MOEIHYIOTH 3 KiJIbKOMA CTaIisIMH (CTYIICHSIMH )
Bimbopy. Ilpm mpomMy KOXKHA CTajisi Mae CBOIO OINMHHMINIO BimOopy. Taka
BHOIpKa HA3WBA€ThCS  0AraTocTyneHeBOKw ado0  KOMOIHOBaHOIO.
Hampuxian, npu o0CcTeeHH] OFOKETIB ciMel POOITHHKIB 1 CITy>KOOBIIIB
CUIBCBKOTOCTIOAPCHKHUX  JCPIKIIIIPUEMCTB  CIIOYATKy 3arajibHe YHCIIO
cimei, SIKI [T UIATal0Th 00CTEeXEHHIO, PO3IOILISIOTH 1o
JIepKITIIPUEMCTBAX 3 PI3HUM HampsiMOM crienianizamii 1 mo oomactsx. Lle
nepiia crajais Bimoopy, sika 3abesnedye penpe3eHTaTUBHICTh THX YH
IHIIMX TUIIB CIeliai3alii rocrnoaapcTs i aAMiHICTPaTUBHUX oOsacTei. Y
JTAHOMY BHIIAJIKy OJIMHUIICIO BiJI0OOpY € 00yacTh i Tum crenianizaii. Ha
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HACTYITHOMY €eTalli BiAOWParoTh MiJNPUEMCTBA B MEXaxX KOXXHOTO THITY
crnermiamizamii B o0macti. Lle mpyra cramis Bimbopy. 3miiCHIOETHCS BOHA Ha
IiJCTaBl HAYKOBO PO3POOJICHUX MPUHIIMIIB ii OpraHizarii .

Po3risiHeMO CXeMaTHYHO BHIAJOK 3aCTOCYBAHHS JBOCTYIICHEBOL
BHOIPKH, KOJIM KOYKHA OJUHHUIIS MICTUTh OJHE i T€ 5K 4MCI0 M €JIeMEHTIB,
m 3 SIKUX BigOupaerbes 13 miel ogunuii. Cxema JABOCTYIEHEBOI BHOIPKU
npu M= 16 1 m = 4 300pakeHa Ha PUCYHKY 25.

[lepeBara nBocTymeHeBoi BHOIpKM B TiM, IO BOHA Hajae OiiblIy
cBoOoay i, Hix omHocTyrneHeBa. Ko M= m, nBoctyrneHeBuil Binoip
3BOAMTHCS /IO OJHOCTYICHEBOro. Aule, SKIIO TaKe 3HAYCHHS m He
Halikpamie, OepyTh J€lI0 MEHIIEe 3HAYeHHA 7, SKE BHUSBISAETHCS
pe3yJIbTaTUBHUM, TOOTO Jlae  HalKpaimle  CHIiBBIJHOIICHHS  MIiX
CTAaTUCTUYHOIO TOYHICTIO 1 BUTpaTaMH, 3YMOBJIECHHMH OOCSITOM
BHOIPKOBHX POOIT.

Slkmo mocmipkyBaHI O3HAKM BCEpENMHI OMHIET 1 Tiel X OmWHUIN
CTIIOCTEPEKEHHS BIJPI3HIIOTHCS HE3HAYHO, TO 3 MIPKyBaHb TOYHOCTI
BEIMYMHA /7, TIOBUHHA OyTH HEBEJIWKOIO. 3 1HIIOTO OOKY, IHKOJIH BUTPATH
Ha CTIIOCTEPEKEHHs BCi€l OAMHMIN 1 AesKi MiABUOIpKY 3 HEl MOXKYTh OyTH
OJHAKOBMMH. Hampuxiam, SKIIO OAWHUIEIO CIIOCTEPEKEHHS IpH
OFOJKETHUX OOCTEKEHHSX CIY)KUTh JOMAIIHE TOCIIOJapPCTBO CEIISH, TO
OJIHA JIFOJIMHA MOXE JIaTH TOYHI 3BEJICHHS IPO BCIX WIEHIB CiM’1 LIOTO
rOCTOAapCTBa.

Puc. 25. CxemaTu4uHe 300pazkeHHsI J1BOCTYIIeHeBOI BUOipKu
(N=256; n=5; M = 16; m= 4)
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[Ipn mpaBuapbHOMY BiZOOpPI O3HAK HAa KOKHOMY CTYTI€HI BimOOpy
MO>XHa BHKOPHUCTATH Ti 3 HUX, AKi CIOCTEPIraloThCs y BUOIPII BETUKOTO
00’eMy SIK «KOHTPOJIbHI», TOOTO KOPHUIYIOTh Ha IX IACTaBl pe3ysibTaTH
CIIOCTEPE)KCHHS TT0B’A3aHUX 3 HUMHU O3HAK.

BaraTocryneneBa BUOipKa 3aCTOCOBYETHCS IIPU OZCPXKAHHI TIPOO ISt
nabopaTopHux aHamiziB. Hampuknan, npu Bigdopi mpoOHUX 3pasKiB
MPOAYKILil, IKa HAJAXOUTh B Pi3HiH Tapi (00UKax, SIUKax, MIilIKaxX TOIIO).
Crioyatky BiAOMpaIOTh MEBHY KUIBKICTh OAMHUIL MPOAYKLIi B Tapi,
noTiM OepyTh MpoOM B cepeinHi 3 BiiOpaHuX BUIIB Tapu (00YOK, MIIIKiB
TolmO). 30Kpema, SKIIO0 3E€pHO OJEPXKYIOTh B MIMIKax, CIIOYaTKY
BiZIOMPaIOTh MEBHY KiJIBbKICTh MIILIKIB, a TIOTIM 3 HUX OepyTh MpoOH 3epHa
LIYIIOM 3BEpXY, BCEPEInHI 1 3HU3Y KOKHOTO MiIlIKa.

B oxpemMux Bumazkax yTBOPIOIOTH TakK 3BaHy CEpeiHIO NpoOly
[IUIIXOM 3MIITYBaHHS OKpeMHuX 1po0. JloJaTKOBUME CTYNEHSIMH BiOOPY
TyT OyIyTh HACTYIHI MPOOH, SIKi OEPyTh y BUTISAAI JESKOi YaCTUHHU JIO
BHXIZHOI (cepeaHboi) MpoOu; 3 OCTaHHKOI OEPyTh 3HOB MEBHY YAacTHHY 1
TaK JOTH, TOKH PO3Mip IMpoOH HE 3MEHIIUTHCS 10 HOPMH, IPUAAHOT JUIS
abOpaTOPHOTO aHATI3Y.

§ 11.4. llomMmuaxyu BUGIpKHU, IX BU3HAYEHHS NPU Pi3HUX
crocodax Bindoopy

Mix XapakTepUCTHKaMH BHOIPKOBOT CYKYIMHOCTI 1 IIyKaHUMH
napamMeTpamMH BiJMIOBIAHUX XapaKTEPUCTUK TEHEPANbHOI CYKYMHOCTI
iCHYIOT MeBHI PO361KHOCTI. IX HA3MBAIOTH MOMMJIKAMM CHOCTEPE/KEHHSI.
3araipHa ~ BEJIMYMHA ~ TMOMWIKH  BHOIPDKOBOTO  CIIOCTEPEKEHHS
3YMOBJIIOETHCSI MOKJIMBICTIO BHHUKHEHHSI ABOX BUJIB TTOMHJIOK: MOMUJIKH
peecTparii i MIOMWIKH PENpPe3eHTaTUBHOCTI.

IMoMunku peecrpamii BAHUKAIOTH BHACIIZOK HEJAOCTATHHOTO PiBHS
kBamiikarii TpaliBHUKIB, HETOYHOCTI MiJPaxyHKIB, HEIOCKOHAIOCTI
BUMIpIOBATBHUX MPUIAfiB 1 T.iH. MIMOBIpHICTP BHHMKHEHHS MOMHIIOK
peectparii mpu BHOIPKOBOMY OOCTEXEHHI 3HAaYHO MEHINA, HDK TpH
CYLIJILHOMY, aJpKe BHOIPKOBE 3IMCHIOETHCSA  KBali(DiKOBaHIIIUMHU
MpamiBHUKAMHU 1 OPraHi30BY€ThCsl OUIBII PETEIIBHO 1 KOHCTPYKTUBHO, HIXK
cyuinbHe. Ilpm BHOIPKOBOMY CIHOCTEpPEKEHHI 3aBJISIKM CKOPOUYCHHIO
KUTBKOCTI JIOCJTI/DKYBaHMX OJMHUIL 3HAYHO 3MECHIIYETHCS MOXKIIUBICTh
olepkaTu moMwika peectpaiii. CremianpHO migiOpaHi 1 HaBuYeHI
CTIOCTEpEKyBaui He 3alliKaBJIeH] Y BUKPUBIICHHI CIIOCTEPEIKYBAHUX JAHUX,
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0 TaKOX CIHpHUSE OJAEpKaHHIO OimbIn 00 €kTHBHOI iH(pOpMamii Tpo
00CTeXXyBaHy CyKyMHICTb 00’ €KTIB.

Y TOH e uyac mpu BHOIPKOBOMY CIOCTEPEIKCHHI BHHUKAIOTH
ITOMHJIKH, SIKI HE MarOTh MICISI TP CYILUIbBHOMY OOCTEKEHHI — MOMUJIKH
penpe3seHTaTUBHOCTI . BOHM SBIIAIOTH C€000H0 PO30OLKHICTD MIXK
BEJIMYMHOK OJCPXKAHMX 110 BHOIPI IOKA3HUKIB 1 BEJIMYMHOI THX
MOKa3HMKIB, KOTPi Oyiu O ojiepKaHi MpH MPOBEICHH] 3 OJJHAKOBUM pPiBHEM
TOYHOCTI CYIIUTBHOTO CIIOCTEPEKCHHSI.

Otxe, momuika BHOIpKH (TIOMHIIKA PEMPE3CHTATHBHOCTI) — IIe
aOCONFOTHA BEJUYMHA PI3HUII MDK BIJINOBIJIHUMH BUOIPKOBOIO 1
TeHEepPaALHOI0 XapaKTePUCTHKaMu: (X —X) — MOMHJIKA JUTS CepeIHbOT; (W-p)
— TIOMMJIKA TSl YaCTKHU (W, p - 9acTKa O3HAKU BIiATOBITHO y BHOIPKOBIi i
reHepalbHii CyKymHOCTSX). [Ilpupoja BHHHMKHEHHS TaKOl IOMUJIKH
nojirae B TOMY, IO BHOIPKOBa CyKyNHICTH HE TOYHO BiATBOPIOE
TeHEPAbHY CYKYITHICTb.

[ToMuiKM penpe3eHTaTUBHOCTI MOXYTh OyTH BUNAIAKOBHUMHM i
cucreMaTH4YHUMH. Tak, mpu BUOIPKOBOMY BHKOIYBaHHI KOpPEHIB
MYKpoBUX OypsIKiB Uit BU3HAUCHHS iX YpPOKAHHOCTI y BHOIPKOBY
CYKYITHICTh BUIAJKOBO MOXYTh IMOTPANUTH JEHIO Kpalll BiJ CEepemHix
EK3eMIUIIPH. Y [[bOMY BHUIIaJKy MOKE WTH MOBA MPO BUIAIKOBY MOMUIKY
penpe3eHTaTUBHOCTI. Y pasi, SKmo y BHOIpKY OyIyTh CHCTEMAaTH4HO
BiIOMpaTuCs Kpalli eK3eMIULIpH, TO MOBa OyJe WTH MPO CUCTEeMaTHUHY
MOMUJIKY PENPE3eHTaTUBHOCTI, SIKa 3yMOBJICHA HAaBMHCHUM MOPYILIECHHIM
TIpaBUII BiIOOPY.

TakuM YUHOM — CHUCTEMAaTHYHI MOMIJIKH CHPSMOBaHI B o1uH OiK 1
MOXYTh BHHHUKATH Yy 3B’SI3Ky 3 OCOOJMBOCTSIMH HPUHHATOI CHCTEMHU
BiIOOpY 1 0OpOOKHM MaHWX CIIOCTEPEKEHHS ad0 Yy 3B’S3KY 3 MOPYIICHHSIM
BCTAHOBJIEHUX MTPABHII 1 IPUHITUTIIB BiAOODY.

BumnakoBi MOMHJIKHM He MaloTh MEBHOTO HAMPAMY. IX BHHHUKHEHHS
MOSICHIOETCS HEJIOCTATHRO PIBHOMIPHUM TPEJICTABICHHSIM y BHOIPKOBIi
CYKYITHOCTI pI3HHUX Kareropii OJWHHIL T'€HEPaJbHOI CYKYITHOCTI.
OCKiNbKH PO3MOAIN OJUHUIL CHOCTEPEKEHHSI BUOIPKOBOT CYKYITHOCTI HE
30BCIM TOYHO BIJITBOPIOE PO3MOMAIN OIMHHUIL TE€HEPAILHOI CYKYITHOCTI,
BHOIpKa HE MOXXE€ TOYHO BiJIOOpa)kaTH TIeHEpabHY CYKYITHICTh, a OTXKE,
MOBHICTIO YCYHYTH BUIAJIKOBI IOMUJIKM HEMOKIIMBO, X MOKHA 3BECTH JI0
HE3HAYHUX PO3MIpiB.

[IuTanHs BU3HAYEHHS MOXJINBOI 1 (PaKTHUHOI MOMMIIKM BUOIPKH Mae
ICPLIOYCProOBE 3HAYCHHS NPU OpraHisauii 1 IPOBEACHHI BHOIPKOBOIO
obcTexenHs. [i BemMunMHa XapakTepusye CTyMiHb HailHOCTI OJepKaHHX
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pe3yNbTaTiB BUOIPKOBOTO OOCTEKEHHS 1 3yMOBITIOE€ 00’ €KTHBHICTH OIIIHOK
mapaMeTpiB  reHepaimpbHOi  CykymHOcTi. Sk 1 cama BuOipkoBa
XapaKTepUCTHKA, MTOMUIKA BHOIPKM € BHIAIKOBOIO BEIMYMHOIO. Po3mip
BHITaJIKOBOI TMOMMJIKM BHOIPKM BHM3HAYA€THhCS 3TIJHO 13 TI'PAaHUYHUMHU
TeopeMaMH HMOBIpHOCTEH. PO3pI3HIIOTE CEpeHIO 1 TPAHUYHY MTOMUIIKY
BubOipku. I[lin cepeqHbO (CTAHAAPTHOK) TIOMHJIKOKW BHOIpKH
pO3yMIIOTh TaKe PO3XO/KEHHS MIDK BHOIPKOBOIO 1 I'eHEpalIbHOIO
CEepeAHBOIO (X —X), sIKe HE MEPEBHUILYE PO3MIP CEPEAHBOTO KBAAPATHIHOTO
BinXmwieHHs (*0). MaKCUMaJbHO MOXJIMBE PO3XO/DKEHHS (X —X)
HA3WBAIOTh TPAHUYHOK TNOMMJIKOI BHOIpKH, TOOTO — Il MaKCHMyM
TTOMUJIKH TTPH 33JIaHii IMOBIPHOCTI 11 TTOSIBU.

IcaytoTh ABI Qopmynu cepenHboi momMuiku BuOipku. OnmHa 3 HUX
BUKOPUCTOBYETHCSI TMPH BUMIPIOBaHHI CEPEIHHOrO 3HAUCHHS O3HAKH
(HampuKiaa, Ha MIIPUEMCTBI BUOIPKOBO OOCTEKYETHCS CEpeHIN po3Mmip
3apIiiaTH MPalOYuX), Apyra — KOJIM BHOIPKOBO BUMIPIOETHCS 4acTKa
O3HaKM (HANpWKIaA, YacTKa BHCOKOOIUIAYEHUX TNpAliBHHUKIB Ha
MiANPHEMCTBI).

Komnu Bubipka 31iCHIOETBCS 32 PUHIMIIOM TIOBTOPHOTO BiI0OpY, TO

m=.|2
dbopMyH cepesHbOI MOMUIIKH MalOTh BHUIISJ: JUUISI CEPEIHBOT - n
w(l—w)
TUTSL YACTKH - noo

[ToBTOpHY BHOIPKY BHUKOPHCTOBYIOTH IyXe pigKo. Sk mpaBmio,
BHOIpKa OpraHi30BY€ThCS 3a MPHHIUIOM OE3MOBTOPHOTO BimOOPY.
CTOCOBHO 70 THOTO MPHUHIMITY BiOOPY B HaBeACHHWX BHIE (HopMyrax

CepeHbOl TOMHUJIKH B IJKOPCHEBHH BHpPa3 BBOJUTHCS J10JATKOBUH
n

1-—= . " .
MHOXHHK (N, ne N - 4ncenbHiCTh TeHepajIbHOT CYKYMHOCTI.
OTtxe, s 0e3n0BTOpHOI BUOIpKHM (HOPMYJIM CepeIHbOi MOMMUIIKH
HaOyIyTh BUTIISAY:

2
. m=2a-1
a) MPHU BU3HAYEHHI CEPETHHOI0 3HAYEHHS O3HAKH - n N

_ W(I—W)X(l_l)

0) pu BU3HAYEHH] YaCTKU O3HAKH - n N
Teopiero WMOBIpHOCTEH ITOBEACHO : CTBEPKEHHS IIPO T, IO
TeHEpabHI XapaKTepUCTUKH HE BIOXWIAIOTHCSA BiJ BHOIPKOBHX Ha
BEITMYMHY OLIBITy, HDXX BEIMYMHA MOMHIKHA BUOIpKH (m), 3aBXIN Mae

nocTiiiHui cTyninb iMoBipHOCTI 0,683. IMOBIPHICTD CTBEpKEHHS MOYKHA
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MiIBUIIATH, TTOIBOIBIIN a00 MOTPOIBIIH CepeaHto MoMuiky (2 m, 3 m). Y
[IbOMY BHITAJIKy WMOBIPHICTh CTBEp/KEHb aocsrae piBHIB 0,954 a6o 0,997,
TOOTO 3 THUCSAYl BUNAAKIB BiAmoBimHO B 954 1 997 Bunaakax BHOIPKOBI
XapaKTepUCTUKN OyIyTh BIAPI3HATHCS BiJ TEHEPAILHUX HA BEIUYHUHY
o0umciIeHol MOMHIKKA BUOIpKH. Y peiutd BUmajakiB (46 1 3) BiaxujcHHS
TeHEepaJbHUX 1 BUOIPKOBHX TapaMeTpiB MOXKE BHXOJUTH 3a MEXI
00YHCIICHOT TOMUIIKH.

TakuM 4YWHOM, TI00 TIJABUIIUTH WMOBIPHICTh CTBEPKCHHS,
HEOOXITHO PO3MIMPUTH MEXI BiIXWJICHb MUISIXOM 301JbIICHHS CEPEIHBOT

3
MOMHWJIKM B O  Pas3iB, Jie BIJHOIICHHS PI3HUII CEPEAHIX JI0 CEPEIHBOTO
KBaJpaTUYHOTO BIAXWIEHHS sBIsE COOOI0 BEJIMYUHY TaK 3BaHOTO
HOPMOBAHOTO BiAXuyieHHH (t).

OTxe, 3 BHM3HAYCHOIO KMOBIPHICTIO MOKHAa CTBEpP/PKYBAaTH, IIO
BIIXWJICHHS! T€HEPANbHUX 1 BHOIPKOBUX XapaKTEpUCTUK HE NEPEBUILATDH
JesIKOi BETTMYUHH — IPAHUYHOI MOMMJIKH BUOipKH (A). I'paHndHa moMuika
BHOIpPKHU TIOB’si3aHa 3 CEPEIHBOI0 TOMUJIKOIO PIBHSHHSAM A= t m, ne t-
HOpMOBaHE BiAXWICHHA (KOe(illi€eHT KPaTHOCTI, Koe(ilieHT NOBipH), siKe
3aJIeKUTh BiJl piBHS HMOBIPHOCTI.

Benmmunna HWMOBIPHOCTI 3aJa€ThCs 3aJCKHO Bi METH 1 3aBAaHb
JOCIiKEeHHS. VIMOBIPHICTD MOTPAIUISHHS MOMHIKH PENpPE3eHTaTUBHOCTI
y Mekax */ BH3HA4YaeThCs 3a (QOPMYJIOI0 1HTErpalia HMOBipHOCTEH

o2
! Je 2dr

1) =
P Tor s
Tabnuys 87
Bursr i3 cranaapTHux Taduuub «Pynkuis Jlannaca»
t 1,00 1,96 2,00 2,50 2,58 3,00 3,30
p 0,683 0,950 0,954 0,997 0,990 0,667 0,999

3HAYCHHS 1[bOTO 1HTErpasia MiICTUTHCS B CTAHJAPTHUX MATEMATHYHUX
tabmuisx «Dynkmis Jlanmaca» (auB. nomat. 5, ). B Tabmumi 87 HaBenmeHi
PiBHI HMOBIpHOCTEH p TSI ISSTKAX MUTHX 1 JPOOOBUX 3HAUEHD t.

[IpumycTumo, 1mo moMHuIKy BHOIpKH Tpeba OILIHWUTH 3 IMOBIPHICTIO
0,954. Ile o3navae, MO PO30LKHICTE MK BHOIPKOBOIO 1 T€HEPAIHLHOIO
CEepE/IHBLOI0 HE TMEPEBHUIINUTE JBOX BEIHMUYUH CEPEIIHBOI MOMMUIKH, TOOTO B
95,4 % BUMAJKiB IOMWIKA PENPE3CHTATHBHOCTI HE BHIJE 32 MEXi *2;
rpu MoBipHOCTI 0,997 — 3a Mexi *3 1 T. iH.
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JInst 9uceNbHO MaMX CTaTUCTUYHHX CYKYITHOCTEH He Moke OyTH
3acTocoBaHa Teopema JIAmmyHOBa, sika 3’ICOBy€ 3arajbHI YMOBH, INPHU
3MIHCHEHHI KOTPUX PO3MOJII CYMH HE3aJCKHUX BHUIAJKOBHX BEIMUYUH
OpsSIMy€ 10 HOPMAJIbHOTO, OCKUIBKM 3HA4YeHHS BHOIPKOBOI cepeHboi (¥ )
TYyT 3aHAATO 3AJICKHUTh BiJ BEJIMYMHHM KOXXKHOI BHIIAJKOBOI 3MiHHOI.
XapakTep po3MoAily * B IUX yMOBax Oyne iCTOTHO BiIpi3HATHCS Bif
HOPMOBAHOTO PO3MOILTY, a IOBIpUi IHTEpBAIHU 1 JOBIpYi IMOBIpHOCTI (TIpO
HUX MOBa TIiie HIDKYE) MPU Majux BHOIpKax MOXYTh OyTH pO3paxoBaHi
TIIBKK 32 YMOB HOPMAaIIbHOTO PO3MOJUTYy JIOCTI/KYBaHOI O3HAaKH. 3a
po3paxyHkamu CT’r07IeHTa, HMOBIPHICTb TOTO, 110 a0COJIFOTHA BEJIUYHMHA
pi3HUIIl BUOIPKOBOT 1 TeHepallbHOI cepeqHboi OyJe MeHIe TPaHWIHOl

. ‘)ch}‘(t,u . . .
MOMUJIKH BUOIPKH ( ) 1 siBIsie coO0r0 (DYHKIIIIO BijJi HOPMATHBHOTO
BifxwiieHHs (t) 1 uncenbHOCTI BUOIpKH (7). DopMyna 1mbOTO JTOBEJCHHS

o - +t 12 7i
p(‘x 7x‘<t,u) —JA0+ Ly 2 ar
Ma€ BUTIIS: - n-1 s

n
e re)

\ n(;1—2F(L_1) F(ﬁ) .
ne 2, 2 -ramma — QyHKIIS.

VY npakTHYHUX pO3paxyHKaX BHKOPHUCTOBYIOTHCS TAOIUIN PO3MOALTY
C’romenTa S (t), B IKMX JaHO PiBHI MIMOBIpHOCTEH U1 PI3HUX 3HAYCHD 72 1 t
(momar.2).

Ha ocHOBI TeopeTWYHHX piBHIB iMOBIpHOCTEH pPO3PaxOBYIOThH
¢aktnuni  ix piBai. Ilpm npomy pospaxyHkoBa HMOBIpHICTE (P)
cranosutiMe : p = [SO-05]2 13 ckasanoro Bume BummMBac, mo micas
O0YMCIICHHS CePEHbOI MOMMJIKA BUOIPKH BUHHUKAE MUTAHHS OOYMCIICHHS
IPaHUYHOI MMOMMJIKH pPenpe3eHTaTUBHOCTI (A) po3wmip ii y BUOIpKOBOMY
CIIOCTEPEIKEHHI MOXKe OyTH MEHIIMK a00 OUIBIINE Bijl CEPEIHBbOT TOMUIKH
penpesentatuBHocTi (#). 3rimHo Teopemu YeOuriera i JlsmyHoBa, sika
BHU3HAa4Yae KMOBIPHICTh TOTO, IO TpaHWYHa TIOMWJIKAa BHOIpKH He
MEPEeBUIINTE t Pa3iB B3ATY CEPEAHIO MOMWIKY BHOIpKH (#), BHUPILIYIOTH
MUTAaHHS MPO TPaHWYHY NOMMIKY. HaBememo (opmysroBaHHS TeopeMH
UeOureBa: 3 iIMOBIPHICTIO, SIK 3aBrOJIHO OJHM3BKOIO JO OJUHUIN, MOXKHA
CTBEPAKYBaTH, IO IPH JAOCTaTHHO BEJIUKIH KUIBKOCTI HE3aleKHUX
criocTepekeHb BHOiIpKOBa cepeaHs (X) Oyme SIK  3aBrOJHO  Majio
BiJIPI3HATHCS BiJ TeHepanbHOI cepenuboi (¥ ). OTke, rpaHUYHA TOMHIIKA
BHOIpKH (A) OOUHCTIOETHCS 3 TIEBHOIO HMOBIPHICTIO (p), AKii BiAmoBigae t
— pa3oBe 3HAYeHHS CepeHbO1 MOMIMIIKH (4 ):A=tH .
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Mexi cepeHbOi XapaKTePUCTUKH B TEHEPAIbHIA CYKYITHOCTI
CTaHOBUTUMYTb: JUTSL CEPEIHBOI - X =X TA;
JUTSL YaCTKH - P =WEA
VY posropHytoMy BHUIIAAI (OPMYIH TPAHWYHOI TOMMIKH IS
IMOBTOPHOI 1 OE3MOBTOPHOI CXeMHU BIAOOPY HaBEIEHI Y HACTYIHOMY
MIPUKIIAII.

Ipuknao. Po3riasHeMo KOHKPETHHI MPHUKIIA] PO3PAXyHKY IPAHUIHOT IIOMIJIKI
BHOIPKH IpH BU3HAYEHHI CEPEIHBOI XapaKTEPUCTUKH y BHOIPKOBIH CyKymHOCTI i
YacTKH BUOIPKH.

YMmoBa. Y CUIBCBKOTOCHOAAPCHKHUX MIANIPUEMCTBAX PalioHy IIIOIA 3ePHOBHX
KynsTyp ctaHoBuTh 20000 ra. ITpu 10 % - My 6e3moBTOpHOMY BiOOpi BCTAaHOBIICHO,
IO CcepelHs ypOXXalHICTh 3epHOBMX B  paifoni jopiBHioe 30  1yra,
CepeAHbOKBAIPATHYHE BiIXWICHHS YpOKaHOCTI cTaHOBHTH 2 1. [luToma Bara
BHCOKOBpOXKaWHUX KynabTyp 60%. IloTpibHO Bm3Haumté 3 HmoBipHicTIo 0,954
IPaHUYHY TIOMHIJIKY CEpeJHBOI BPOKAWHOCTI 3€PHOBHX KYJIBTYp IO BHOIpII i
IpaHUYHY TIOMHJKY YacTKH, TOOTO NHUTOMOI BarM BHCOKOBPOXKAWHHUX KYJIBTYp B
3arajbHIi IO TOCIBY.

Xin pimennsi. BctaHoBIFOEMO YHCeNBHICTH BUOIPKOBOI CyKymHOCTI — 10% Bin
20000 Ta, BoHa jgopiBHIOe 2000 ra. Maemo : * = 30; N= 20000; n= 2000; 0= 2; w=

0,60; p=0,954; t=2.
2
A :t\mzz 42000 s
! n N 2000 20000

Otmxe, pi3HUIS MDK BHOIPKOBOIO CEPETHBOIO YPOXKAWHICTIO 1 TeHepaIbHOIO
cepennboro Oyne He Ounbina 3a 0,08 1. Mexi cepelHbOl reHepalbHOT YPOKAWHOCTI B
LICHTHEpaXx: 29,92 <30 <30,08

I'paHiYHA IOMUJIKA [UIS1 YACTKH CTAHOBHTH:

A=t \/w(l—w) I \/0,60(1—0,60) (- 2000 )= 002
n N 2000 20000

TakuM YMHOM, TOMMIIKA Y BH3HAYEHHI YACTKH BHCOKOBPOXXAWHHUX KYIBTYD Y
BHUOIPKOBIH CYKYITHOCTI HE MEpeBUINUTH 2 %, TOOTO MATOMA Bara BUCOKOBPOXKAMHUX
KyIBTYp 3HAXOJUTECS y Meskax 98 < 60 <62%

BenmuunHa BUMAaIKOBOI MOMMIIKM PENPE3CHTATUBHOCTI 3aJIekKHUTh: 1) Bifg
croco0y GopmyBaHHs (BinOopy) BUOIPKOBOI CYKyNMHOCTI; 2) Bia oOcsry BuOipku; 3)
BiJI CTyTICHS Bapiamii TOCHiKyBaHOI O3HAKH Y TeHEPANbHIH CYKYITHOCTI.

A 1e o3Hayae, MO Ui OJCPXKAHHS MIHIMAIbHOT TMOMHJIKH HEOOXiTHO
JOTPUMYBATHCSl TaKUX MAaTEeMaTHYHHUX TOJNOKEHb: 1) 4nM OUIBIINA 00cAr BUOIpKH,
THM TIOBHIIIC B3a€MOMOTAIIAIOTHECS BHUIMAAKOBI BiIXWICHHS. Benmdanna moMmikn
BHOIpKH 00EpPHEHO TPONOPIIiiHa KOPEHIO KBAIPaTHOMY 3 YHceslbHOCTI BHOipKu. [Tpn
30ibLIeHH] BUOIPKOBOI CYKYMHOCTI Y YOTHPH pa3d MOMHUIIKAa BUOIPKH 3MEHIITYETHCS
y IBa pas3m; 2) 30iIbIOICHHS MOKAa3HUKA Bapialii JOCIIKYBAHOI O3HAKU 3YMOBIIOE
30UTBIICHHS] TTOMUJIKH BHOIpKH, TOOTO BEIMYMHA OCTAHHLOI MPSMO MPOIOpIliifHa
CepeTHbOMY KBAJIPATy BiIXUIICHb.
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Crnig mam’sitath, MO TpU BUOIPKOBOMY OOCTEXEHHI BiJICyTHA
iHbopMarlis mpo po3Mip AHCIepcii, TOMy BeTWYHA ii TPUUMAETHCS
HAONMKEHUM TOKA3HUKOM y BHUIJIAAI BHOIPKOBOTO CEPEIHBOTO KBaJpaTa
BIJIXWJICHb.

JIs  KOXKHOTO KOHKPETHOIro crocoOy Bijbopy y BHOIpKOBY
CYKYIIHICTh BEJIMUMHA TIOMHJIKHA pENpe3eHTaTUBHOCTI MOXe OyTH
BH3HAYCHA 3a BIAMOBIAHUMH (HOPMYIIaMHU.

[ToBepHeMocst 110 MOBTOPHOI i OE3MOBTOPHOI CXeMHU BinOOpy 3
reHepainbHoi  CcyKymHOCTi. OcKiTbKM Tpu  0e3MOBTOPHOMY  BimOOpi
YHCENbHICTh TeHEPAbHOI CYKYIHOCTI 3MEHIIYEThCS ( IPU HOBTOPHOMY —
BOHA 3QJIMIIAETHCS HE3MIHHOIO), MICNs KOXHOTO BigOOpy HWMOBIpHICTB
MOTPANUTH Y BUOIPKY AN OJUHMLB, 11O 3AJIMIIAIOTHCS, ITiJBUILYETHCS.
Tomy cepennsi mommika TyT OyJe MEHILIOIO, HIXK NPH HOBTOPHOMY

BizmOOpi.
[TepetBopennst Gopmynu cepeiHbOi MOMWIKHA JUIS CEpPEeIHBOI TPH
o 2 o
. .M =g m.=—- .
MIOBTOPHOMY  BiOODi n 'y  BUNA n Jlae  II1JACTaBU

CTBEpIKYBaTH, WO CepelHs  KBaJpaTWyHa TIOMHJIKAa  (cepemHe
KBaJ[paTUYHE BiAXHMICHHS BUOIPKOBOI CEpeAHBOI BiJl TeHEPaIbHOI) MPSIMO
mponopuiiHa Bapiallii O3HaKW y TeHepalbHI CYKYMHOCTI i OOEpHEHO
mpornopuiiHa KOpeHI0 KBaapaTHOMy 3 o0csary BuOipku. [panumuna
noMuika BUOIpKH (A), sIK BUNAJKOBA BEJIWYMHA, MOXE OyTH B KOKHOMY
KOHKPETHOMY BHIIQJIKy MEHINA, piBHa abo Ounpmia 3a CepeaHro
noMuiKy(m) . IMOBIipHiCTb i BEIMYMHH HPH JOCHTH BETHKiH CyKYITHOCTI
BUOIPKH BU3HAYAIOTH 3a TeopeMoto JIsmyHoBa:

2
+ !

p(A<tm= L e ()
2~

or

3HaueHHs iHTerpana Jlammaca (QyHKIisS Bim t) MICTIATBCS B
CTaHIAPTHUX MAaTEeMaTHYHHUX TaOIHUIIX (HOJATOK ). 3a TAKUMHU TaOIUISIMHU
MOJKHA BCTAaHOBHTH, IIIO

1

+t 7&
Ip(A<m)=——]e 2dr=0,683
npu t = N2z ;

9
1 +2 7ﬁ
2p(A<2m)=——] e 2dr=0,954
-2

npu t = vl .
HaBeneni po3paxyHKH CBiq4aTh Ipo Te, MO MPAKTHIHO HEHMOBIPHO
o
. . . 37
oJIepKaTH TIOMWJIKY, OUThITy 3a 3 m, TOOTO OINBINY, HIXK n Otxe,
MPAKTUYHO BIPOTiIHO, 110 TeHEpaJbHA CePE/IHS HE BUI/IC 3a IPaHUIIi:
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3%5535%%.

Sk yxe 3a3HayaNoOCs BUIE, IPHU OE3MOBTOPHOMY CITOCO01 BimOopy
JUISL CepeHBbOI IIOMHUJIKH BHOIPKH BBOJATH IONPABOYHUN KOe(DIlieHT
N-n
N-1_ ne n, N- BIANOBITHO YHCEIBHICTH BHOIPKOBOI 1 TEHEpaTbHOL
cykynmHocTed. sl JOCHTh BEIHMKHX OOCATIB T'€HEPAIbHOI CYKYIHOCTI
3aMicTh 3Ha4deHHsT N- 1 BBousATh 3HaudeHHs N, Toai (opmyna HaOyBae

N-n - N-n_ -

Bursiay: N-1 N N.

3 BpaxyBaHHSIM HaBEJEHOI TIONPaBKHU JHCIEpCis BUOIPKOBOI
CEpEHbOI CTAHOBUTB:

X -

2
, O n
o-=—(-—

n( N).

x

CepenHi TOMWIKHA CEPEeIHBOT 1 YACTKHU Y BUOIPKOBiH CYKyMHOCTI IS
BIIACHE BHITaJIKOBOTO BiJI0OPY HABEJCHO Yy 3rajlaHiil BUIIE TaOJIHIII.

Jis mexaHiuHOro crocoOy BiOOpY HMOMMIIKA Penpe3eHTaTUBHOCTI
PO3paxoBYETbCS aHAJOTyHO (opMynaM JUIsl BJAacHE BHIIAQAKOBOT'O
BimOOpYy.

[Ipu THMOBOMY cmoco0i BimOOpPY pO3paxyHOK CepeHbOi MOMHUIKH
Mae Jiesiki ocobnuBocTi. PosrisiHemo ix.

3 BHUKJIAQJCHOIO BHIIE 3PO3YyMiNO, IO CEPEAHS IOMHUJIKA BHUOIPKH
3aJCKUTh Bl  CEPEeAHBOrO  KBajapaTa  BIAXWIECHb  (Iucrepcii)
JOCII/DKYBaHOT O3HaKW. 3TiHO TpaBWIy CKJIaJaHHA 1 PO3KIaJaHHs

2 2 2 2 2
= + . .
9y =979 ne %~ 3aranpHa aucnepeis; %r- Mik

TUCTIEPCI MaeMo:
rpynoBa JUCTEPCis; o - BHYTPIIIHBOTPYIIOBA JHCIIEPCis.

Jnst TurmoBoi BUOIpKM MDKIpyIoOBa JAWCIEpCis BUMIPIOE Bapialliro
rpynoBux cepenix () BiIHOCHO 3arajibHOI cepeHboi (¥ ), ToOTO :
D& %),

X

et Bug gucnepcii MOSICHIOE Bapiallito, BHUKJIMKaHY O3HAKO,
MOKJIQJICHOIO B OCHOBY TPYIyBaHb PH BUIICHHI TUTIOBUX TPYII i HE MOXKeE
po3rnggartucs SK ToMuika BuOipkud. HasuBaroTe i1 cHcTEMaTH4HOIO
nucriepciero. OTke, MpHU po3paxyHKax cepelHboi MOMHIKHA BHOIPKH LeH
BUJ TUCTIEPCii BUKITIOUAETHCS.

AJle KOXHa THIIOBa Tpyla Ma€ Bapialilo O3HAKH, BUKIMKaHY
BIUTMBOM pI3HHX HEBpPaXxOBaHWX (PAKTOPIB - BHYTPIIIHBOTPYIOBY

2_
o, =
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(3anmumikoBy)  Bapiamito. OcTaHHS — pPO3PaxOBYEThCS K  CepemHs
apudmeTnyHa 3 TPYMOBHUX AHCIIEPCiil:
2 20N,
o, ="+
2N,
b
O'Z . . . “ee

ne °/ - TpymnoBi BUOIpKOBi nucnepcii.

Came 151 yacTMHA Bapialii 3aJHMIIAE€THCS HEMOSICHEHOIO 1 MOBHHHA
posrisgaTucs siK moMuika Budipku. ToOTo GopmMyna cepeHbOT TOMUIKI
TUTIOBOI BUOIPKHM Ma€e BUTIISI:

_ oz

mun

n

>

Jie n — 3aranbHuii oocsr Bubipku ("~ 2 ).

3a mpaBWIIOM CKJIaJaHHS 1 PO3KIAaJaHHs AWUCHEPCi MaeMo : 02@2’,
TOMY CepeJiHs IOMMJIKA TUIIOBOT BUOIPKH, SIK PABUIIO, MEHILIA 38 CEPEIHIO
MIOMIJIKY TIpY BJacHE BUMAAKOBIN BHOipIii. OCKIIBKH cepenHs MOMUIIKA
TUTIOBOI BHOIPKH Ja€ TOYHINI pe3ynbTaTH (BHUCHOBKH), ii IIHPOKO
BUKOPHUCTOBYIOTH B JIOCIIPK€HI EKOHOMIYHHX SBHIII.

Tpeba mam’siTaTy, 110 OpraHi3allisi THIIOBOI BHOIPKH 3yMOBJICHA, 5K
[IPAaBUJIO, BIIACHE BHITAJKOBUM BiI0OOPOM. AJDKe BiAOIp OJMHUIL 3 KOKHOT
rpynd 3AIMCHIOIOTH BJacHE BHIIAJIKOBUM MeTomoM. I[lpu 1pomy
3aCTOCOBYETBCS CXEMa OE3MOBTOPHOTrO BinOopy. 3 IHUX MNPHYUH JI0
CepeIHbOl TOMMJIKM CEpPEAHBbOI YW YaCTKH TMpU OE3MOBTOPHIN cxemi

L
BiIOOPY BBOMSTH MOTPaBKy N .

[Ipu cepiitHoMy cmoco0i BigOopy MO KOXHIM BimiOpaniid cepii
po3paxoByeTbesi 3HaueHHA aucnepcii. CepenHs apudMeTnyHa 3 IHX
JUCTIEpCI CTaHOBUTH BHYTPIIIHBOCEPIHHY ( “tz?c'), TOOTO 3AIUIIKOBY
JUCTIEPCIIO.

Bapianis cepiiinux cepennix (/) HaBKOJO 3arajbHOi BHOIpKOBOI
cepenHboi ¥  XapaKTEPU3YEThCS MIDKCEPIHOI JIUCIIEPCiero ("fw)
CrpyxTypHa dopmyna ii Mae BUTIISL
o = DUE %)

MC T
n,

ne - uncepHICTh BUOIPKH B cepii.
2 2
o,.+to

Me

2 _
3riHO 3 IPABUIIOM PO3KJIAJaHHs aucepcii Mmaemo =

BryTpimHbocepiiiHa mucnepcis po3paxoBYEThCS HA OCHOBI JTaHUX
CYLUTFHOTO CIIOCTEPEKEHHS BimiOpaHUX cepif. A 1le O3Hayae, IO
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TIOMHIJIKA PENpe3eHTATHBHOCTI 3alleKMTh Bif MixkcepiitHoi mumcmepcii. [i
PO3paxoBYIOTh 3a CXEMOIO OE3MOBTOPHOTO BiIOOPY cepiif:

2
o n
m= we (] — e

Jis  3a3HaYeHHWX BUIIE CMOCOOIB BimOOpYy TpH  po3paxyHKax
IPAaHUYHOI TIOMWJIKHA SIK JUUISL CEPeHBOI, TaKk 1 JUIsi YaCTKH, CEPEIHIO
TTIOMUJIKY MHOXaTh Ha Koe(imieHT moBipH (t), BETUYHUHA SKOTO 3aJICKHUTH
BiJ piBHS 00paHOi HMOBIpHOCTI. /[eTanpHO 11e MUTAaHHS BUKIAACHO B § 4.4.

§ 11.5.0pranizanisi BUOIpKOBOI0 CIIOCTEPEKEHHSA

3ilicHeHHs1 BUOIPKOBOIO OOCTEKEHHS IPYHTY€EThHCS, HacaMIiepe]l, Ha
3HaHHI TMPHUPOIN JIOCTIKYBAaHMX TIPOLIECIB Ta SBUIL 1 TIHMOOKOMY
TEOPETUYHOMY aHalli3i. BuOipkoBe 00CTEKEHHS MOYUHAIOTH 3 KOIITKOI
MiArOTOBKU po0OTH, siKa Tependavae BHUPIIIEHHS TAKUX MUTaHb: METa i
00’€KT JOCIHIPKEHHS; Iporpama Ta iHCTpyMEHTapili 00CTEXEeHHS; JKeperna
i criocobu 30upanHst HeoOXinHOI iH(opMaii; miadip 1 MiAroToBKa Kaapis,
MPOOHi 0OCTEeKEHHS 1 P IHIITNX TUTAHb.

Opranizanis BHOIPKOBOTO CHOCTEPEKEHHS 3 METOI BiITBOPEHHS
IeHEpaJbHOI CYKYHNHOCTI BHCYBa€ psii 3aBJaHb, BHUPIMICHHS SKUX
IPYHTY€ETHCS Ha Teopii BUOIpKOBOTO MeTOxy. Po3rmsiHemMo ix .

1. Ilo-meprme, me BUpiNIEHHS TUTaHHS WIOAO BCTAHOBJICHHS
YUCEJILHOCTI BHUOIPKOBOI cykymHocTi. CyTh I[bOTO 3aBJaHHS IOJSTae B
TOMY, 1100 3HAWTH BiJIIIOBi/Ib HA 3alIMTaHHS - CKUILKH IMOTPIOHO BimiOpaTu
OJIMHUIL CIIOCTEPSIKEHHS, MO0 IMOMHJIKA BHOIPKM 3 TICBHHUM pPiBHEM
HMOBIPHOCTI HE MEepeBHIIyBala BCTAHOBICHHUN PO3MIp.

2. Jlpyre 3aBmaHHs BHUOIPKOBOTO CIIOCTEPE)KEHHS Mae Ha METi
OLIIHKY TOKa3HUKIB, OJCp)KaHUX 3a BUOIPKOBHMHU JaHUMH. Bupimenss
LBOTO 3aBAAHHS TOJISATA€ Y BU3HAYCHHI TPAHUYHOT MOMMIIKH BHOIPKOBOL
CYKYITHOCTI.

3. Tpere 3aBmaHHs BUOIpKM 3BOJUTBCS [0 BCTAHOBIICHHS
HMOBIpHOCTEH 3IOiHCHEHHS TMEBHOrO pPO3Mipy NOMWIKH. s mporo
HEOOXIJTHO 3HATH CEpPEeNHIO 1 IPaHMYHy MOMMJIKH BHOIPKH, pO3paxyBaTH
HOPMOBAaHE BIJIXMJICHHS, HA MiJICTaBl SKOTO 3a CTAHJAPTHUMHU TAOJIUISIMH
iHTeTpasia HMOBIPHOCTI BU3HAYAETHCS PiBEHh HMOBIPHOCTI.

Bu3HadyeHHsl rpaHULb, B SIKUX 3HAXOIIThCA XapaKTEPUCTHKH BCiel
CYKYIIHOCTI, YCKJIQJIHIOETbCSI Y BHUIIQJIKaX, KOJU I'€HepajbHa CYKYIHICTb
JIOCTIAHMKY HEBiZoMa. AJDKE MPH BIIOMIM TI'eHEpalbHIA CYKYIHOCTI
3aBXKId MOKHA MOOYyIyBaTH CXEMY BCIX MOJKJIMBHMX BHIIAJKiB BHOIPKHU 3
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miei cykymHocTi. [lpn HeBimoMil TeHepalbHIH CYKYITHOCTI TaKy CXemy
moOyayBaTH HEMOXIJIMBO 1 KUTBKICHI XapaKTEepPUCTUKH TeHepaIbHOI
CYKYNTHOCTI HE MOXYTb OYTH BHKOPHCTaHI sl OLIHKH OJEPXKAHUX
BUOIPKOBUX XapaKTEPHUCTHK.

Jlis  OWIHKK  pI3HMII MK  BHOIPKOBOIO 1  IE€HEPaJbHOMO
XapaKTepUCTUKaMHU 3aCTOCOBYIOTh TaK 3BaHI «IIPsIMi» TEOPEMH Teopii
nimoBipHOCTI (Teopemu bepnyni, Myaspa — Jlanmaca, YeOumiera Ta iH.)
JMIIe y pa3i, KOJIU TeHepalbHa XapaKTepUCTHUKa - BEJIMYMHA TOCTiiHa, a
BHUOipKOBa — BUMNagkoBa 3MiHHA. OCKIIBKM B HAIlOMY BHIIQJAKY JaHa
yMOBa HE BUTPUMYETHCS, TIPU BUPILICHHI 3aBJaHHS OJCP’KaHHS OI[IHKH
BUXOJAATH 3 MPHUITYLIEHHS, 10 HEBIJOMA HAM I'eHEpajbHa XapaKTEepPUCTHKA
MOXK€ MaTH Ti YW IHIII 3HAYEHHS 3 BIAMOBITHUMH iM HMOBIpHOCTSMH,
TOOTO BOHA PO3IIIAAAETHCS SIK BHIMAAKOBA 3MiHHA. Teopis MMoBipHOCTEH
JUIL BHPINIEHHS [HOTO 3aBJAHHS 3aCTOCOBYE TaK 3BaHI «OOCpHEHiI»
teopemu bepnyni, Jlammaca, «Ipyruil 3aKOH BENMKHX YHCET» Ta iH.
3acTocyBaHHSA iX MOMIMPIOETHCS JTUIIIE HA BUOIPKH HEOOMEKEHOTO 00CsTY 1
HEe MOKe OyTH 3aCTOCOBAHO IS OI[IHOK TOYHOCTI KiHI[EBUX BUOIPOK.

4. Y 3B’A3Ky 3 THM, IO B MPAKTUII BUOIPKOBOTO OOCTEKEHHS
BUHUKAIOTh TOMWJIKH ( YW TMOXHUOKH ), pO3MIPH SKMX TIEBHOIO MipOIO
3YMOBJICHI CITIOCOOOM 3aCTOCOBAHOIO BiJIOOPY Ta 00CSATOM BHOIPKH, TOCTAE
MUTaHHS OI[IHKA TOrO0 YH IHIIOTrO Croco0y Bimbopy. OTke, BHUHUKAE
3aBJIJaHHSA OIIIHKH TOYHOCTI CIOCO0Y, 3a SIKHM 3[IHCHIOEThCS BiIOIp Y
BHOIPKOBY CyKymHicTh. lle 3aBJaHHS BUPIIIYEThCS IUIAXOM 3’SCYBaHHS
TaKWX MUTAaHb: YW BiZIOMi JaHi MPO BCIO CYKYITHICTH; SIKHM CIIOCOOOM
3IIACHIOETBCSL BUOIpKa ; SKAMH OYyAyTb peE3ylbTaTH, TOOTO SKUMH
BJIACTUBOCTSIMH OyzAe BOJOAITH BHOIpKOBa CyKymHicTb. Yum OyayTp 1i
BJIACTUBOCTI 1 XapaKTEPUCTHKH BUOIPKOBOT CYKYITHOCTI BiZpi3HSATHCS Bij
BIIOMHX JIOCTIJJHHKY BJIACTUBOCTEH 1 XapaKTEPHCTHK TI'eHEPaIbHOI
cykymHoOcTi? Hackinbkn BeNmWKHMH OyAyTh BIAXWICHHA (TIOMHJIKH
BuOipkn)? UMM BOHM 3yMOBIIOIOTH 1 Y MOXYTh OyTH 3MEHLICHI 1
HACKIJTbKA?

BupimenHas 1mporo 3aBIaHHS TPYHTYEThCS Ha BCEOIYHOMY aHali3i
BJIACTMBOCTEH JIOCII/PKYBAHOI CYKYIHOCTI 1 BpaxyBaHHI BJIACTHBOCTEH
3aCTOCOBAHOTO CIIOCOOY BinOOpy. BakimuBa posib TYT HaJIekKHUTh Teopii
HWMOBIpHOCTEH, a/Ke MOBa IiJie TIPO OIIHKY TOYHOCTI BUOIpKHU. JlocmiaHuK
pO3riIsia€ BCi MOKIIMBI BapiaHTH BHUOIPOK, 3ICTaBISIFOUM PE3yJIbTaTH
aHaizy 3 XapaKTepHCTHKaMH 33JaHoi TeHEepalibHOI  CYKYIHOCTI.
3aCTOCOBYIOTBCS TYT «IIPSIMi» TEOPEMH TEOPii HMOBIPHOCTEH.
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Bupimenns 3a3Ha4eHNX BUIIE 3aBIaHb BUOIPKOBOTO CTIOCTEPEIKEHHS
MOXXJIMBE JIMINIE 32 YMOB 3HAHHS Teopii BUOIpKOBOTO MeTony. Bouu
CHpsSIMOBaHI Ha JIOCSTHEHHS OCHOBHOI METH BHOIPKM — BIATBOPCHHS
reHepaIbHOi CYKYMHOCTI. IX BHpilieHHs MOTpebye AeTATbHOTO PO3MIISITY
MUTaHb PO IMOMHIIKK BHOIPKOBOIO OOCTEXKEHHS, TOUYKOBY 1 IHTEpPBaJIbHY
OILIIHKM, HOPMOBAaHE BiIXWJICHHS, JOBIpYYy HMOBIPHICT 1 JOBipUMid
iHTepBaL. [{[MM nUTaHHSIM NPUCBSIYYIOTHCS OKpeMi naparpadu mocioHuKa.

Ockinbku BUOIPKOBE CIOCTEPEKEHHSI BiIOUpae, «BUXOILTIOE» (aKkTH
3 JJOCIKYBaHO1 TeHepaibHOI CYKYITHOCTI, IPpY HeBJaNil ioro opranizamii
MOXYTh OYTH 3apeecTpoBaHi sBMIA, HE TIOB’s3aHi OJHE 3 OJHHUM, Nepea
Oprasizaificro BHOIpKOBOr0 OOCTEXKEHHS CTOITh 3aBIaHHS 3JiHCHUTH
BiOIp TakUM YHHOM, HIO0 ICHYIOYi B3a€MO3B’SI3KHM MIX OJUHHUISMU
3HAWIIIM BiJOOpakeHHS y BHOIPKOBIH cykynHocTi. Take 3aBIaHHS
BUPIIIYEThCA NUIIXOM YKPYIHEHHS OIMHHIB BiOOpYy, MEpexomy [0
cepiiiHOi BuOipkH. OCTaHHS TrapaHTye OXOIUIEHHS B LUIOMY TpylH
B3a€EMHO TOB’sI3aHUX (aKTiB. A 1€ 03HAYaE, M0 CTBOPEHA MOXKIIMBICTD LIS
BHBYEHHS 1X B3a€MOJII 1 B3a€MO3aJICKHOCTI.

B opranizamii BUOGipKOBOTO CHOCTEPEKEHHS MAIOTh MICIe BUTIAIKH,
KOJIM TIOETHYETHCS BiOip cepiif 3 BIiOOPOM OJIMHUITL BCEPEIUHI OCTaHHIX.
Taka BuOiIpKa HA3WBAETHCS KOMOIHOBaHOI. TpaIUIIOTHCS BUIAJKH
opranizaiii BUOIPKOBOTO CITIOCTEPEKEHHS, TIPH sIKiil BINOIp 3iHCHIOETHCS
BCEpEIMHI OJIHIET 3 TMOB’SI3aHUX MK COOOI0 CYKYMHOCTEH, a 3 Jpyroi
CYKYITHOCTI B OOCTEXCHHsI BKJIOYAKOTh Ti OJMHHMIN, KOTPi CBIiTOMO
OB’ sI3aHi 3 BiiOpaHUMU OJMHULISIMH TIEPIIOT CYKYITHOCTI.

B opranizamnii BHOIpKOBOT0 CIIOCTEPEKEHHSI BUHSATKOBOTO 3HAUCHHS
HaOyBae THUTaHHS PO BHU3HAYCHHS TAaKUX KaTeropid oOCTeXeHHS, K
OJIMHUIIS BiIOOPY 1 OMuHMII criocTepexeHHs. [lin ogmaunsiMu Bindopy
PO3YMIIOTb YAaCTUHH CYKYIHOCTI, SIKI BKJIIOYEHI y CKJIaJ BHOIpKU.
OAMHUUSAMH CIOCTepeKeHHsl Ha3MBAIOTh TaKi YaCTHHH CYKYITHOCTI,
O3HAKH SIKUX MiJUIATAalOTh CIIOCTEPEKEHHIO 1 PEECTPYIOTBCS OKPEMO Bill
iHmmMx B mporeci oOcTtexkeHHsA. OnuHUI BigdOpy — 1€ Kareropis,
NpUTaMaHHA BUKJIIOYHO BHOIPKOBOMY METONy, Y TOW dYac SK OIMHUIS
CIIOCTEPE)KEHHS € KATeropi€l0  3arajJbHOCTATUCTUYHOIO, SKa Mae
BITHOILICHHS 1 IO CYI[LIBHOTO 1 10 HECYILIJILHOTO CITIOCTEPEIKECHHSI.

BiagMiHHICTh TOHSATH OJMHUII BiOOPY 1 OJMHHUIN CIOCTEPEIKCHHS
0CO0JIMBO PI3KO BUSIBISIETHCS TIPU CEPiliHil BUOIpII, IPW OpraHizalii siKoi
BiOip 3MIWCHIOETBCS Tpynamu (cepisiMM) OJHMHHUIb, SIKI CKJIaJaloTh
JOCII/DKYBaHy CYKYITHICTB, & CIIOCTEPEKCHHIO IMiJUIArae KOXKHA OJMHUIL
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croctepekeHHs. B cepiiHMX BHOIpKax OJWHMIIL CIIOCTEPEKEHHS €
YaCTHHOIO OJTMHUIII BiIOODY.

Sk mnpaBuio, y BHOIPKOBOMY OOCTEXKCHHI OIMHMIS BigOOpy 1
OJIMHUIIS CIIOCTEPEKCHHS 301rat0ThCsl Mk C00010. AJle OJUHUII BiIOOpY
He NMOBMHHA OyTH MEHIIOI 3a OAMHHIIO criocTepekeHHs. Hampukian,
SKIO OJWHHIICI0 CIHOCTEPEKEHHSI € MiANPHEMCTBO, TO OIHHHUISIMH
BiZIOOpY HE MOXKYTh OyTH BiAIUIKHM, Opuramu, ¢epmMu Tomo. 3 iHIIOTO
00Ky, mpu (ikcoBaHil YUCEIBHOCTI BHOIPKU a00 YaCTKHU SIBUIIA OJUHUILSL
BiZOOpy HE MOBHMHHA 3HAYHO MEPEBUILYBATH OJUHHIIO CIHOCTEPEKCHHS.
S0, HANPUKIIAJ, TP CEPIHHOMY BiIOOPI BIJOKPEMITIOETHCS 60 OAMHUID
3 1000, To kpame Binioparu 6 cepiit mo 10 oxuHMLb, HiX 3 cepii mo 20
OJIUHHLIB.

JlocuTh BaXXJIMBUM NMHUTAaHHSIM Opradizauii BHOIpKOBOTO OOCTEKEHHS
€ BU3HAYCHHS CXeMH i criocoOy Bimdopy. Ilpu #ioro BupileHHI BUXOIATh
TIEpII 32 BCE 3 PO3MIipY MOMIIIKA BUOIPKH.

HacTynmHUM Ba)XJTMBHM NUTAHHSIM BBa)KA€THCS BUPIIMICHHS 3aBJaHHS
IOZI0 YHMCEIBHOCTI BHOIPKOBOI CYKYMHOCTi. TYT CTaTHCTHK TOBHHEH
OpIEHTYBATHCS CTOCOBHO TPAaHWYHHUX TOMHJIOK PO3MIPY AOCIIKYBAHOTO
SIBUINA 1 IMOBIPHOCTI, 3 SKOIO I1i TPaHMIII TOBUHHI OyTH TrapaHTOBaHI.

Opranizanis  BUOIpKM miepeabavae IOMEPETHIO TMEPeBipKy  ii
pEeNpe3eHTaTUBHOCTI. I3 1i€r0 METOI0 32 TaHUMHU TTOTOYHOTO 200 MUHYJIOTO
Nepiojly po3paxoBYIOTh Kilbka HAHOUIBII BaXKIIMBUX TOKA3HUKIB JIJIs
reHepaibHoi 1 Juis BUOIpKOBOT cykymHoOcTed. OpepikaHi MOKa3HUKH
31CTaBIISAIOTh 1 TAKUM YWHOM 3HAXOJSTh PI3HUIKO MK HUMHU. Y COILIaIbHO
— EKOHOMIYHHX JOCHIDKEHHSIX BBAKAETHCS 3aJ0BUIBHUM BiIXWUICHHS
BUOIPKOBUX JaHUX BiJ JaHHUX IO T€HEPATbHIM CyKYMHOCTI B Mexax 5 %.
Skmo BimxwieHHs NepeOiIbIIYIOTh 3a3HAUYCHUH piBeHb, BHUOIpKa
BBAYKAETHCSI HEPENPE3CHTATUBHOIO, 1 BifOIp MOBTOPIOIOTH. Y BHIIAJKAX,
KOJM TIOBTOPHUH BimOip He Jae OakaHWX HACIHIAKIB, 30iTBIIYIOTH
YUCENbHICTh BUOIPKOBOT CYKYITHOCTI.

Opranizaris BUOIPKOBOTO CIIOCTEpEXEeHHs TOTpeOye BpaxyBaHHS
BCIX MOXIIMBAX YMOB 1 OOCTaBHH, B AKHX Oyje BiOyBaTHCS 0OCTEKEHHS.
SIKII0 K BUHUKAIOTh HOBI OOCTaBMHU B X0 OOCTEKEHHS — B OpraHi3alito
BHOIPKU BHOCSTD BiIIOBIIHI KOPEKTHBH.

Bukanene BUIIC  3YMOBIIIOE  3IHCHCHHS  BHOIPKOBOIO
CTIOCTEpEeXKEHHsI 32 TakuMu  eramamu: 1)  (opMyBaHHS  METH
CTIOCTEpEXKEHHsI; 2) BiMEXKYBaHHS TEHEpalbHOI CYKYymHOCTI; 3)
BCTaHOBJICHHSI CHCTEMH BiIOOpPY OJWHHMIL JJISi CIOCTEPEKEHHS;, 4)
BH3HAUEHHS YUCJIA OJWMHHWIb, SIKI IJUISraloTh BiIOOpYy; S5) MiAroToBKa
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OCHOBH BHOIPKH (Bimbopy); 6)mIpoBeIeHHS CTaTHCTUIHOTO
CIIOCTEpEKEHHS, TOOTO TUTAHOMIPHOTO, HAyKOBO OpraHi3oBaHOTO 300py
JaHUX PO JOCIKYBaHe siBHILEe (TIpoliec); 7) po3paxyHOK BHOIPKOBHX
XapaKTePUCTHK 1 1X MOMMJIOK; &) TMOIIMPEHHS BUOIPKOBHUX JaHUX Ha
TeHepalibHy CyKynHicTh. IlepemideHi BHIE eTanmW 3HAXOIATh CBOE
BiZIOOpaKEHHSI y BUCBITJICHHI TEOPETHYHHMX 1 MPAKTUYHHUX AaCIEKTiB
BUOIPKOBOI'O METO/IY.
gucenbHOCTI (7). OcTaHHS 3aJICKUTh BiJl Bapiallii 0JIMHUIL 00CTEKYBAHOI
CyKymHOCTi. UuMm Oinbllla KOJMBHICTH, TUM OUIBIIOK IOBUHHA OyTH
YHUCEIbHICTh BHOIPKH. 3BOPOTHHH 3B’SI30K ICHYE MK YHCEJIBHICTIO
BUOIpkM T TIpaHUYHOIO TOMWIKOK. [IparHeHHs oOTpUMaTH MEHIIY
MOMMUJIKY BUMarae 301UIbIICHHS] YUCEeNbHOCTI BUOIPKOBOI CYKYITHOCTI.
HeoOxinna 4ncenbHICTh BHOIpKM BHU3HAYAETHCS Ha OCHOBI (pOpMy
TPaHUYHOI TIOMWJIKH BHOIpKH (A) 13 3amaHUM piBHEM WMOBIpHOCTI (D).
[InsxoM MaTeMaTHYHHUX MEPETBOPEHb OTPUMYIOTH (POPMYIH PO3PAXYHKY

YUCEIbHOCTI BUOIpKH (Tadi. 88).
Tabruys 88
Po3paxyHok HeoOXifiHOT YnceIbHOCTI BUOIpKH

YucenbHiCTh BUOIPKH (72) IPU BU3HAYCHHI Ta OIIHII
Croci6 Bindopy ___llapamerpa
cepenHboi () 4acTKH (W)
. r’o’ w(l—w)
IloBTOpHMIt X T
. r’o’N Aw(l— w)N
B63HOBTOpHI/II/I m m

[lpu BupinIeHHI TUTAaHHS PO BHU3HAYEHHS YHCEIBHOCTI BHOIPKH
JNOCHITHUK  BUMYIICHUH pOOOTH TPUNYLICHHS TIPO  TI'eHepalbHi
XapaKTepUCTUKU a00 3IHCHIOBATH Uil HUX MpoOHy BUOipky. Jlume 3a
TaKUX YMOB OyJie 00 ’€KTUBHOK BEJIIMYMHOK YHUCEIIbHICTh BUOIPKOBOI
CYKYITHOCTI, pPO3paxoBaHa 3a pO3rIIIHyTUMH (OpMYJIaMH.

s po3paxyHKy YHCEIBHOCTI BHOIPKH MOXHA KOPHCTYBATHCS
CTaHIAPTHUMHU TAOJUISIMU 1 HOMOTPaMaMH, B SIKUX JIJIsl TICBHUX BEIHYUH
IPaHUYHOI TIOMUJIKH 1 JTOBipYOi HMOBIPHOCTI HAaBOAMUTHCS PEKOMEHIOBaHA
YUCENBHICTh OJUHUIL BHOIPKOBOTO criocTepexkeHHs. [Ipuxmamom Takoi
JIOBiIKOBO1 Tabmuti € Tabmuist 89. OctaHHIO MOXKHA TTepedyayBaTH TaKuM
YUHOM, M0 3aJaHUMH BEJIMYMHAMHU OYIyTh YHCENBHICTh BHOIPKH 1
TpaHWYHA TOMHJIKA. Y TakOMy pa3i MOXXHA 3HAWTH PiBEHb WMOBIPHOCTI
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ab0 BeIMYMHU YWCENBHOCTI BHOIPKM Ta pIiBHA WMOBIPHOCTI, 32 SIKUMH
3HAXOJIUTHCS MOXIIMBA TPAaHUYHA TOMHUJIKA (Tadu. 90).
Tabauys 89
YucenbHicTh BUOIPKHU NPH 3aJaHUX PiBHSAX
rpaHu4Hoi nomuiaku(A) i imosipHocri (P)

A
0,10 | 0,09 | 0,08 | 0,07 | 0,06 | 0,05 | 0,04 | 0,03 | 0,02 | 0,01
0,85 | sl 63 80 | 105 | 143 | 207 | 323 575 1295 | 5180
0,90 | 67 83 105 | 138 | 187 | 270 | 422 | 751 | 1090 | 6763
0,95 | 96 | 118 | 150 | 195 | 266 | 384 | 600 | 1067 | 2400 | 9603
0,99 | 165 | 204 | 359 | 338 | 460 | 663 | 1036 | 1843 | 4146 | 16587
0,997 | 220 | 271 | 344 | 449 | 611 | 880 | 1376 | 2446 | 5504 | 22018
0,999 | 270 | 334 | 422 | 552 | 751 | 1082 | 1691 | 3007 | 6767 | 27069

Tabauys 90
PiBenb 10oBipuoi iiMoBipHOCTI IpH 3aaHOMY YHCIi
criocrepekeHb (1) i rpannyHiii moMmuii(A)

A

" 0,10 |0,09] 0,08 | 0,07 | 0,06 | 0,05 | 0,04 | 0,03 | 0,02 | 0,01

50 0,843 | 797 | 242 | 678 | 604 | 520 | 428 | 329 | 223 112

100 | 0,954 | 928 | 890 | 838 | 770 | 689 | 576 | 452 | 310 159

200 | 0,995 | 989 | 976 | 952 | 910 | 843 | 742 | 604 | 428 | 223

300 1 0,999 | 998 | 994 | 985 | 962 | 917 | 834 | 701 511 271

500 0,998 | 993 | 975 | 926 | 820 | 629 | 345
1000 0,998 | 989 | 942 | 794 | 473
2000 0,993 | 926 | 629
5000 0,995 | 843
10000 0,954

Opepxani B pe3yibTaTi BUOIPKOBOTO CIIOCTEPEIKEHHSI CTaTUCTHYHI
XapaKTePUCTUKHU 3 BPaXyBaHHSAM iX TOUHOCTI MOXKYTh OyTH MOIIMPEHHI Ha
TeHepalbHy CYKyHHICTh. [loB’s3aHy i3 UM OOUYMCITIOBANIBHY pOOOTY
3MIACHIOIOTh JIBOMa CIOCOO0AMHM, SIKi BB@KAIOTHCS HAWMPOCTIMIUMH Y
cTaTWyHi mnpaktumi: 1) cmoci® mpsMoro mepepaxyHkKy; 2) cmoci0
MONPABOYHUX KOE(DIllI€HTIB.

Crnoci0 mpsiMoro mepepaxyHKy TIIOJNSTaE y TOMY, IO BHOIpKOBI
XapaKTepUCTUKH (CepelHs, 4YacTKa) IMOMHOXYIOTh Ha BiANOBIIHUN
MOKa3HUK O0CSTy TeHepalbHOI CYKYMHOCTI 3 BpaxyBaHHSM 3HAuYCHHSI
IPaHUYHOI TIOMMJIKK PENpe3eHTaTUBHOCTI . Hampukian : BHOIpKOBUM
obctexenHsM 10 % npUBaTHUX TOCMOJAPCTB MPH 3aralibHii iX KiIbKOCTI
2500 BcTaHOBJIEHO, IO CEPeAHs YMCENBHICTh NTUII HAa OAHE MOABIP S
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cranoBuTh 30 romiB. 11100 BM3HAYUTH 3aralibHy YHCEIBHICTH TOTONIB’S
OTUIIl B TIPUBAaTHOMY CEKTOpi OOCTEXyBaHOTO 00’€KTa, HEOOXiTHO
3arajibHy KUIBKICTh ABOPIB MEPEMHOXKHUTH Ha CEPEIHIO YUCCIIbHICTD MTHUIl
B ogHOMY ABOpi (2500 - 30=75000).

Cnoci0 mnompaBoyHux KoedilieHTIB - 3aCTOCOBYETBCS IS
NepeBipKH 1 YTOYHEHHS JaHWX CYIUILHOI'O CIIOCTepeKeHHsS. [3 1iero
METOI0 IPOBOJISITH KOHTPOJBbHI BUOIpKOBI cmoctepekeHHs. CyTh HOTro
MOJISiTa€ 'y TOMY, IO MO OJHHMX 1 THX K€ 00’€KTax 3iCTaBISAIOTH JaHi
CYIUILHOTO 1 KOHTPOJBHOTO BHOIPKOBOTO OOCTEXKEHHS. Y pe3yJsbTaTi
TAKOTO 3iCTaBJICHHS OOYMCIIOITH TOMpaBouHi koedimienTH. OcraHHI
BUKOPUCTOBYIOTH JUI BHECEHHS BIANOBIIHUX MONMPAaBOK IO JaHUX
CYLTBHOTO CIIOCTEPEKEHHSI.

Hanpuknan, y pesyibraTi CyUiIbHOTO 0OOCTEXEHHS (epMepChbKUX
TOCIIOJIapCTB PalilOHy BCTAHOBJICHO, IO KUTBKICTH MOTOJIB Sl CBUHEH B HUX
cranoButh 7000 ron. Kourtponbue BuOipkoBe obctexxenus 10 %
(epMepchKUX TOCHOAAPCTB MMOKa3alo, IO B HHUX HPH CYHUIBHOMY
oOcTexxeHHi 3apeectpoBano 800 rojiB, a MPU KOHTPOILHOMY OOCTEKEHHI]
816 romiB. OTxe, pu CymibHOMY OOCTEXEHHI Oyno HemopaxoBaHa 16
roJiB, mo craHoBuTh 2 % Bix 800 romis. IlompaBounuii KoedirieHT TYT
ctanoBuTh 102 % (1,02). Lle#t moka3HUK BUKOPUCTOBYETHCS JIJIsi BHECEHHS
MOTIPABOK y PE3yJIbTATH CYIIJIBHOTO CIIOCTEPEIKEHHS. B Hatmomy mpukiiai
CIIiJT BBaXKATH 3aralibHy 4HCEIbHICTh moromiB’s ceuneil He 7000, a 7140
roxis (7000 - 1,02).

[Ipu nommpeHHi 1aHuX BHOIPKOBOI CYKYMHOCTI Ha TeHEpalbHy CIij
BpPaxoBYBaTH TaKy Ba)JIUBY OOCTaBHMHY, SIK OJHOPIIHICTH BUOIpKHU 1 BCi€i
JOCHI/DKYBaHOT  CyKynHocTi. Tomy 3a3HaueHMM cmocoOoM — Tpeba
KOPHUCTYBaTHUCS 3 00epexHICTI0. OCOOIUBO 1€ CTOCYETHCS JOCIIIKEHHS
COIiaTbHO — EKOHOMIYHWX SIBHII[ 1 TPOIECIB, SKUM IPUTAMaHHA pHCa
MiHJIMBOCTI.

TEMA 12. IOJAHHSA CTATUCTUYHUX JAHUX:
TABJUIL, I'PA®IKHU, KAPTH

§ 12.1. CratucTuuHi Tadauui, ix Buau i npaBusia opopmiaeHHs
Pesynbratn 00pOOKH CTaTUCTUYHUX JaHUX OQOPMIISIIOTH Y BHIIISII
CTATHCTUYHMX Tabyuipk. CraTucTMYHA Tadaumsa — 1e dQopma
palioHabHOTO 1 HAOYHOTO BHKIQJCHHS LUPPOBUX XapaKTEPUCTHK

JIOCTI/DKYBAHUX SIBUII 1 iX CKIIQJIOBUX YaCTHH. 3a JOIOMOIO0 iH(popMarrii

296



Yy BUTJBSIII 3BEJCHUX CTATHCTHYHUX TaOJHIb CTBOPIOETHCS MOKIMBICTD
XapaKTEePUCTUKH SIBHUII 3 TOTIALY iX pO3MIpy, CTPYKTypH Ta AWHAMIKA
PO3BUTKY. A CTHCIICTh 1 HAOYHICTH (OPM 300pa)KCHHs JaHUX Yy TaOJIHIII
3YMOBIIIOIOTh iX CHpUAMaHHS, PO3yMiHHS H aHami3. AJpke TaOaudYHA
(dopMa 103BOJISIE BUKJIACTH MaTepiajl HaHOUIbII 3pydYHO, KOMIIAKTHO,
HAO0YHO 1 paIioHaIbHO.

Jlo cknaioBUX CTaTUCTHYHOT TaONHIII HAJIEXKATh BEPTUKAIbHI rpadu,
TOPU3OHTAJIbHI PSAKH, SKi, MEPETHHAIOYUCH, YTBOPIOIOTH KJIITHHH, a
TaKOK BIAMOBiAHI 3ar0JOBKU. Y CYKYNHOCTI 3a3HadeHi elleMeHTH (HopMH
TabnHIi yTBOPIOIOTH 11 MakeT (puc. 26).

Ha3zpa Tadaumi
(3arajibHMii 3ar0JI0BOK)

HaiimenyBanus
fipucyzka 3aro0BKU NPUCYIKY
Habimenysamsi (BepxHi 3aroJIOBKH)
migmera )
A 1 [ 2 3 4 [ 5 [ 6 |« Hyvepaus
rpad
. KITIITHHKA
Iligmer Psnku
(OGoKOBI 3ar0JIOBKH)
[MizcymxoBuit

t t t ot 1t ot

IlizcymroBa
I'padu rpada

Puc.26.Cxema MakeTy CTaTHCTHYHOI Tadaumi

CratuctryHa TaONMUII Ma€ 3aralbHANA 1 BHYTPINMIHI 3arOJIOBKH
[epinii 3 HUX y cTUCIIA Gopmi BimoOpaxkye 3mict Tabnuimi. OcTaHHI —
MOSICHIOIOTh 3MICTOBHE HaBaHTaKCHHS BIIIOBIIHUX PAAKIB 1 rpad.

OCHOBHMMH €JIEMEHTaMH CTATHUCTUYHOI TaOmuIl € migMer i
MPHCYIOK.

[TimMeToM TaONMIlI € OJUHMIN CTATUCTUYHOI CYKYIHOCTI, abo ix
Ipyny, sIKi XapaKTepusyloThcs MOKazHUKaMu. [Ipucymok Tabmuii — 1e
crcTeMa MMOKa3HHKIB, SIKi XapaKTepU3yIOTh MiIMET.

3ajiexHO BiJ MOOYy0BH (PO3pOOKH) IMigMeTa CTATHCTUYHI TaOJHII
MOJUISIOTH Ha TPY TPYIH: MPOCTi, IPyNnoBi, KOMOiHaLiiiHi.
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1. Tabauuss mpocra, abo mepenikoBa, MICTUTh 3BEICHI MOKa3HUKA
IIOJI0 TIEPETiKYy OAMHHIIb CIIOCTEPEKEHHS, TIEPEiKy XPOHOJIOTIYHUX IaT
a00 TepUTOpiaIbHUX MiAPO3iIiB. BianoBiiHO iX HA3MBAIOTh TAOJHUISIMHU
MPOCTUMH, a00 MEPEIIIKOBUMHU, XPOHOJOTIYHUMH, a00 TEPUTOPiaTbHUMH.
Omxe, B MIMETI IMPOCTOI TAOJHUII MEPEIYyIOTbCS OJAMHHULI CYyKYITHOCTI
(migrnpueMcrBa, BHPOOHWYI MIiAPO3AUIM, BUAM NPOAYKIIl ToIiio) ado
OJIMHHMIII Yacy (POKH, KBapTaIH, MiCALli TOIIO).

2. Tabawmus TpymoBa MICTUTh 3BEICHHS TMPO CYKYIHICTB,
PO34JICHOBaHY Ha OKpEMi IpyIu 3a OJHI€0 03HaKOw. [Ipu mboMy KoXKHA
rpymna Moxe OyTH oXapaKTepru3oBaHa PsIOM NOKa3HUKIB (Tadu. 91).

Tabauys 91
I'pynyBaHHs NiAIPHEMCTB 3a PO3MipOM NOCIBHOI 101 3¢PHOBHX KYJIbTYP
I'pynu mignpuemcts 3a | Kinpkicts mignpuemcrs | IlociBHa VYpoxaitHicTb,

PO3MipOM MOCIBHOT IO y rpymi Iouia, ra /ra

I-10 500 3 460 36,3

1T - 500-700 5 680 39,6

IIT - 700 - 900 16 810 43,8

IV -900 - 1100 4 1030 50,6

V —nonan 1100 3 1270 53,2
Bceworo 31 - -

3. Tabonuus koMmOiHamiliHA — y TiAMETI Takoi TaOJMI MICTAThCS
rpynu 3a 1BoMa i Oijbie o3Hakamu (Tadur. 92 ).
Tabauys 92
BruiuB sikocTi IPYHTY Ta KiJibKocTi BHeCeHHX 100pUB
HA YPOKAHHICTb 3¢PHOBUX KYJIbTYP

['pynu mimpueMCTB 32 SIKICTIO IPYHTY, 0aiB

1—10 50 \ 11 -50-70 | III — monax 70

INoxa3Huku MiATPYIH TiANPUEMCTB 32 KUTBKICTIO BHECEHUX MiHEPAJIbHUX
JIOOPUB, I JIIF0Y0i peUOBHHU

02,5 | monan2,5 | mo2,5 | nonan2,5 | no2,5 | monax 2,5
Kinbkictb
HiIIPUEMCTB Y 3 6 4 7 6 3
rpymi
ypO)I;E;]I:I:ICTB, 327 39,6 40,2 43 4 45,0 52,6

CratuctiyHi TaOMUIII MOXYTh OyTH TOOYIOBaHI 3a MPUHITUTIOM
PO3pOOKH X TpHCYy/AKa, a came: 3 MPOCTOK PO3POOKOI0 MPUCYIKA Ta i3
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CKJIQJIHOI0 PO3pOOKO0 TpHUCYAKa. Y TaOdHIl 3 MPOCTOI PO3POOKOI0
MPHUCYAKa TOKa3HUKH, SKi XapaKTepU3yITh IiJMET, He TOB’S3aHi MiX
coboro (tabm. 93), a y TabnMii CKIAIHOK PO3POOKOI MPHCYAKA TaKi

[MOKA3HUKHM IOB's13aHI MiXk c000t0 (Ta01. 94 ).
Tabauys 93
MakeT cTaTUCTHYHOI Ta0JIHUIIi 3 MPOCTOI0 PO3POOKOI0 MPUCYTKA

S VY tomy uuci
Kinpkicts
Bbpuranu 3 BUPOOHUYUM
. MIPAIIOI0YNX, .
MATIPHEMCTBA . . CTaXEeM, POKIB
YOI YOJIOBIKH | JKIHKH
o 5 MmoHaj 5
1
2
3
Tabruys 94
MakeT cTATHCTHYHOI TA0/ UL 3 CKJIATHOI0 PO3POOKOIO MPHCYIKA
5 KinbkicTs VY Tomy umcHi 3 BUpOOHHYHM CTXKEM, POKiB
WTaIH
_ bpuran HPaIIOI0YHX, 105 noHas 5
HiIpHeEMCTBA . . . .
YOI YOJIOBIKI KIHKM | YOJOBIKH | JKIHKH

1

Buriisin ctaTUCTUYHOT TaOJIUIN 3aJICKUTh HE BiJl PO3POOKH MPHUCYIKa,
a BiJ] MOOYI0BH MiMETA.

IIpu o0y 10Bi KOMOIHAIIMHUAX TaOJIUIb Hailuacrime
BUKOPUCTOBYIOTh KOMOiHaIiliHe TpymyBaHHs 3a 2-3 o3HakaMu. SIKIo
BUJIUIATH OUTBITY KiJABKICTh TPYH 1 MiArPYI, OJEPKUMO AOCUTH TPOMI3JKE
rpynyBaHHs. Hanpukiaza, SKIio 3a Nepiior 03HAKOK BUIUIMTH 2 TPYIIH,
3a JOpyror — 3, 3a TpeTbolo— 4, TO y MiAMETI TaKoro rpyIyBaHHA
ofnepxkuMo 24 pagku (2x3x4), He paxylud MiJCyMKOBUX PSIKIB MO
rpynax i 3araJpHOro miacyMKy. ToMy 3 BBEACHHSM KOXHOI HOBOI
IpyNyBaJIbHOI O3HAKW YHUCIO PAAKIB Yy KiIbKa pa3iB 30UIbIIYETHCS, IO
3HAYHO YCKJIATHIO€ YATAHHS TaKOi TaOJUIII 1 Ta aHaTi3.

Crig TakoX BpaxoBYBaTH Ty OOCTaBHHY, IO MPH KOMOiHAIIHHOMY
TpyIyBaHHI 3a KUIbKOMa O3HaKaMH BiOyBa€ThCS BEIUKE TOAPiOHEHHS
CYKYITHOCTI Ha TPYNW 1 MArpynw. Y pe3ysibTaTi IOTO B OAEPIKaHUX
MIArpynax  MOXE  BHSBHUTHCS  HEJOCTaTHS  KUIBKICTH  OJIMHUIb
CIIOCTEPE)KEHHSA. Y TakOMy pa3i 4YHCIOBI IIOKa3HUKH HE OyIyTh
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XapaKTepU3yBaTH THUIIOBI BIACTUBOCTI, a/KE BOHM HE BTPAYarOTh CBOET
IHAMBITyaTbHOCTI.

Pe3ynabTat KOMOIHALIHHOTO TI'PYIYBaHHS 3a BEJIHMKOK KIJIBKICTIO
03HAK HaBITh MPY HEBEIHUKIN KIIBKOCTI IHTEPBAIIB BaXKKO CHPUHMAIOTHCS,
a cama TaOJUIlT BTpavyae CBOI0 HAWBAKIIWBIIIY TIepeBary — HAOYHICTD.
Tomy koMOiHaIiiHI TaOJUIl JOMUILHO CKJIaJaTH He OlIbIle SIK 3a TPhOMa
(akTOopaMy Ta KiJIbKICTIO IHTEpBAIIB HE OLIbIIE TPhOX (1HKOJIN YOTHPHOX).

VYnepie npocti i rpynoBi Tabnwmili OyJu 3aCTOCOBaHI MPU BUBYCHHI
cratuctnyaux jganux y 1727 p. I. K. KupunoBum, a kombOinamiiina
Tabnuisg Oyia po3podiieHa i 3ampornoHoBana y 1882 p. A. I1. lllnikeBuuem,

Jis  mOoCsSTHEHHsT HaWOLNBIIOl BUPA3HOCTI CTATUCTHYHOI TaOIMHIN
HeoOXigHo mnpu i1  oQopMICHHI JOTPUMYBATHCS TIEBHHUX IPABHIL.
Posrasinemo ix.

1. ®opma cratucTHyHOi TaOMWIIl TOBWHHA OyTH Y3rOpKeHa i3
paHilie ICHYIOUMMH TaONHWISIMA  JUIS  3a0€3MeYeHHS  MOXKIUBOCTI
MTOPIBHSHHS JJAHWX 32 PSJT BIPi3KiB 4acy.

2. HazBa Tabnmi (3aragpHUI 3arojIOBOK) MIOBHHHA KOPOTKO 1 TOYHO
XapaKkTepu3yBaTH OCHOBHWH 11 3micT. Ll BuMora piBHOIO MiporO
CTOCYETbCA 1 Ha3B TMiAMeTa Ta MpHUCyAKa Tabmumi. SIKmo 3arambHUil
3aroJOBOK HEJOCTATHBO JOKIAIHO CHOPMYIIbOBAHHUN, TO MOXKHA 3POOUTH
MPUMITKH JI0 HBOTO.

3.V Tabnuui (B 3aranpHii Ha3Bi a00 B Ha3Bax MiJMETa i MPUCYAKA)
MOBUHHO OyTH BKa3aHo, SIKOI TEPUTOpii a00 SIKOTO Mepiofy Yd MOMEHTY
Yacy CTOCYIOTbCS HaBE/ICHI JIaHi, a TAaKOXK XapakTep HUX AaHuX ((paxTHyHi,
HOPMAaTUBHi, pO3PaxyHKOBI 1 T. 11.).

4. Iloka3HuKH TAOJMUI MOBUHHI MaTW OJWHUII BUMIpY. SIKIIO ISt
BCiX TOKa3HWKIB BHUKOPHCTOBYETHCS OJHA OJUHUI BUMIpY, il MUIIYTh
HAIPUKIHII 3arojloBKa TaONHIll, a AKIO iX KUTbKa — B KIiHII psAAKIB abo
rpad.

5. Yci uMcioBl 3HAYEHHS JAHOTO TOKAa3HUKA 3a3HAYAIOTHCS 3
OJTHAKOBOIO TOYHICTIO.

6. SIKIIO KiTBKICTh MOKA3HUKIB IAMETA 1 PUCYIKA TAOIUII TOCUTH
BeJHKa, TO iX HyMmepyioTh. [Ipu mpomy rpadu, sSki MICTATh HEPEIiK
00'exTiB 200 iX rpyI, MO3HAYAKOTh BEJIMKUMHU JiTepamu andasity, a rpapu
3 MOKa3HUKAMH MPUCYKa — apaOChKUMU IU(ppaMHU.

7. Y KOXHINA KIITHHI TaOaUI CJIiJ IMUCATH BIANOBIAHE -4UCIO a00
YMOBHI 3HaKH, SIKi MAlOTh TaKe 3HAYEHHS: ... (TPU KPaIlku) — BiJICYTHICTb
JaHuX, a00 pOOUTHCS 3aluc «HEMae 3BelCHBY; — (THpE) — 3aMiCTh
HYJBOBOTO 3HAYCHHS a00 SKIIO YUCIOBE 3HAYCHHS HE Ma€ JIOTIYHOTO
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3MICTy UM HEMOKJIHBE 30BCiM; uncio 0,0 cTaBUThCS y THX BUMAAKAX, KOIH
BeIMYMHA TTOKa3HUKa He nepesutye 0,05.

8. Tabuuis moBMHHA OYTH 3aMKHEHOIO, TOOTO MaTH MiJACYMKH (B
LIJIOMY I10 TPYIIax 1 MiArpynax).

9. Slkmo Mo TEKCTy 3yCTpiYaroThCsA [JBI 1 Olnbline TaOauilh, iX
HYMepyIoTh apabcekumu nugppamu. Homep tabmuni craBuThes mnepen il
Ha3BOI0, CIIOBO « Tabmuis» 1 3HaK «Ney He MUIITYTh.

[Tpu HEOOXiTHOCTI 10 TAOIUIl AAFOTh TPUMITKH 1 3HOCKHU. [IpumiTkn
JAal0ThCs  y BUMAAKaX HEOOXiMHOCTI JOAATKOBUX IOSICHEHb IIOJO
MOKa3HMKIB TaOmuIi. Y 3HOCKaX BKa3yIOTh JKepelia 3Be/IcHb, HABEICHUX Y
Ta0JIHUIli, YTOUYHIOIOTH JIaTy TOIIO.

I'paMoTHO cKianeHa CTAaTUCTUYHA TAOJUI € BaXKIMBUM 3aCO00M
BHKJIaIeHHsI 00pOOJICHOTr0 CTAaTUCTUYHOIO MaTepiaiy Ta HOoro aHami3y.

§ 12.2 I'padiunnii meton

12.2.1. Poanb i 3HayeHHs rpagiyHoro MeToay B HAayKOBHX
AOCJIiIKeHHSIX

I'padhiuni METOIU BBaXKAIOTHCS JOCHUTh BAXKIMBHM Ta €(PEKTHBHUM
3HApSIUISIM ~ Cy4YyacHOT HayKd, BOHHM HAJIMHO YBIWIIIM B METOJIUKY
HAYKOBUX JOCHIKeHb. OCOOIMBO BEIMKY POJIb i METOJM BiAirparoTh Y
CTaTUCTUYHHUX JOCITIJUKCHHSX, JI€ BUBYAIOTHCS CKIAJHI B3a€EMO3B’SI3KH
COLIIAJIbHO-€KOHOMIYHUX SIBUII 1 MPOIIECIB B PyCl MOKAa3HUKIB IWHAMIKH, a
TaKOX CKJIAJHI MePETUICTIHHS 3B’ SI3KIB Y TIPOCTOPI .

CratuctiuHi rpadiku BUKOPUCTOBYIOTH 3 METOIO y3araJbHEHHS
CTaTUCTUYHMX JaHUX, X aHaJi3y Ta MOMyJspHu3auii (OCTAaHHE CTOCYETHCS
HECIICIITICTIB).

o x siBisie coboro craructuuHmii rpagik? Lle croci6 HaouHOTO
MOJAHHS 1 BUKJIAACHHS CTAaTUCTUYHHMX [TaHUX Ta iX CHIBBIIHOIIEHb 32
JIOTIOMOTOF0 ~ T€OMETPHYHUX 3HaKiB  (CYKYITHOCTI  KpamoK, JIiHii,
MMOBEPXOHB) Ta IHIMUX TpadidHUX 3ac0o0iB 3 METOI0 iX y3araJbHEHHS W
aHamizy. 3a J0onoMoror rpadikiB OuIbII TJIMOOKO BHMBYAKOTh CKJIam 1
JIMHAMIKY SIBMIILI, @ TAKOX B3aEMO3B’SI3KH MK HUMHU.

3actocyBaHHS rpadiqHOr0 METOAY TMPH BUBYCHHI COILAJIbHO-
E€KOHOMIYHHMX SIBUII JIOCHTh pi3HOIUIaHOBE. Tak, HOro BHKOPUCTOBYIOTH
JUIsl IOPIBHSHHS OOCSITiB TIEBHUX CTATUCTHYHHUX CYKYITHOCTEH Ta BUBUCHHSI
ix ckmany. Ilpuxiagom wmoxxke OyTu rpadiuyHe 300paKEHHS CKIIATY
CHEIaIICTIB TIEBHOI rajly3i HaApOJHOTO TOCIOJapCTBA 3a BIKOM, CTAaTTIO,
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(haxoM abo 0OCHTIB 1 MMO-TATY3€BOTO CKJIATy BAJIOBOI MPOAYKIIil CLTECHKOTO
roCriolapcTBa TOWIO. Y TaHOMY BHMAJKY poJib TpadidHOro MeTomy
3BOIUTHCS OO HAOYHOTO NPEICTABICHHS CIIBBIAHOLICHHS OKPEMHX
CJIEMEHTIB, $KI YTBOPIOIOThH JJOCIIIKYBaHY CTAaTHUCTUYHY CYKYITHICTb,
[MOKa3y 3MIiHH OOCSTIB 1 CTPYKTYPH IIUX CYKYITHOCTEH.

O0’extamu  TpadiuHMX 300paKeHb MOXYTb OYTH IpOIECH
BIITBOPEHHS, SIKI PO3TISAAIOTBCS Yy AeMorpadiyHiii Ta eKOHOMIuHiH
craructuli. OcoOnuBy poib Bigirpae rpadiuHuii METOA TpPU BHUBUYCHHI
JUHAMIK{ COIIalIbHO €KOHOMIYHHX SIBHIL, JI€ BUKOPUCTOBYIOTH rpadiyni
XapakTepUCTUKUA  PpSAIB  AMHAMIKH; Yy  CTaTUCTHKO-TeorpagiuHuX
JNOCITI/UKEHHSIX, Ji€ CTaTUCTUYHI JaHi 300paxyroTb Yy  BHIVISAI
CTaTUCTUYHHX KapT. [100yn0BOIO OCTaHHIX 3aiiMa€eTbcs MpPUKIIaJHA HayKa
— EeKOHOMi4yHa Kaprorpadisi, B SKii TICHO TMOEIHYIOTHCS CTATHCTHYHI 1
reorpadivHi aCTIeKTH JOCTIHKEHHS SIBUIIL

CrienudiuHoto  ocobimBicTIO  TpadiuHMX  300paxeHbp €  ix
JIAKOHIYHICTh, MPOCTOTAa KOJIyBaHHA iH(oOpMaIli Ta OJHO3HAYHICTH
TIyMaueHHs! (3a 3MICTOM) 3amuciB y cUMBOJIUHIN (opmi . Jlo okpemux
OCOOTMBOCTEH CTATUCTHYHUX TpadikiB HaJIeKaTh TAKOXK IX BHUPA3HICTH,
YHIBEpCAIBHICTH (711 HUX HE ICHY€ MOBHUX TEPEIIKO[), TOCTYITHICTh IS
OISy Ta iH.

I'padiuna MoBa BBaKaeTbes crenUpiUHOO (GOPMOIO HAYKOBOTO
MHUCJICHHS Ta Yy3arajJibHeHHs. lle ocoOmuBa dopma iHdopmarii, ska
TPAKTYETHCS B CyYaCHHUX MOHSATTSX TEOpii Mi3HAHHS SIK CBOEPiHA 3HAKOBA
cucrema.

MogBa cTaTuCTHYHHX TpadikiB HAJIEKHUTH A0 YMOBHHUX CHMBOJIYHUX
MOB 1 Ma€ Taki 0COOJIUBOCTI:

1) nBoMipHicTh TpadiuHHX 3HAKiB, TOOTO HOMipHicTh 3amucy. lLle
OCHOBHa O3Haka rpadigyHOi MOBM SIK 3HAKOBOi CHCTEMH, [[KEPEIO
inpopmauii Ta mi3HaBaMbHOI cuiaM. Tak, y IBOMIpHOMY CHUMBOJIYHOMY
3aIuci «npamioe Ha iHGOpMaLiio» SK MOCTII0OBHICTh PO3TALTYBaHHS 3HAKIB
y miHIAHOMY psify, Tak 1 iX posramryBaHHs B mpoctopi. lle, 6e3ymoBHO,
po3mmpioe iHpOpMaIIiiiHi i Mi3HaBaIbHI MOXIIUBOCTI rpadiqHOT MOBH;

2) Oe3nepepBHICTh BUpa3y. Y CTATHCTUYHHMX Tpadikax BiAMmoOBigHA
iHpopMallis TMpeAcCTaBicHA HE OKPEMHMH JIMCKPETHUMH 3HAaKaMH, a
B3a€EMOTIOB ’SI3aHOI0 CHCTEMOIO, TCOMETPUYHO OPIEHTOBAHOIO Y MPOCTOPI.
[um rpadiuna MoBa BiJipi3HSETHCS, HAIPHUKIIAJ, BiJi MOBH MaTeMaTUYHUX
dopmyn, sika 30epirae JUCKPETHICTh 3HAKIB 1 JIHIMHHY (OJHOMIpHY)
MOCJTIIOBHICTH 1X BUpa3zy (i uepryBaHHs);

302



3) BimokpemiieHicTh BUKIaAy. CTaTUCTHYHI Tpadikd SK 3HAPSIAL
HayKoBOi iH(opMaIlii BiTOCOOTIOIOTHCS Bil TEKCTY B3a€MOIIOB’S3aHOI 3a
3MicToM iH(opMariii, sKa MOAA€ThCA B YCHIH ab0 MHCHMOBIH (HOpMi.
Tumuacom sik MoBa MaTeMaTUKH ((DI3UKH YK XiMii), sIK IPABHJIO MOB’s13aHa
3 TakuMHu (hopMaMu o aHHs 1H(OpMaLIii.

CBO€EpPIIHICTH CTATUCTUYHOTO Tpadika sIKk 3HAKOBOT CUCTEMH TIOJISTae
1 B TOMYy, IO OCHOBHHM 3aco0oM Imiepenadi iHpopMallii mpu TakoMy
crnoco0i 300paXkeHHs1 € He 3HaKM — KOJH, a 3Haku — oOpa3u. Ha Biaminy
BiJI TEpIINX, Ki € HAWNPOCTIIIUMM YMOBHHMH CUTHAQJIaMH, 3HAaKH —
00pasu sIBISIIOTH COOOI0 CKIIAJHIIIE OpraHi3oBaHi CUCTEMHU CHTHAIIB, sIKi
30BHIIITHBO BiI0OpakaroTh 00’ €KTH 32 MPUHIIAIIOM IX CXO0XKOCTI.

[Ipeamerom noCHiKEHHS IPU BU3HAUEHHI CTAaTUCTHYHOTO rpadika €
CTaTUCTHUYHI JIaHi PO MAcoOBi CyCNiIbHI siBUILA 1 mpouecH. Came B IbOMY
TMOJIATAE BIIMIHHICTh CTAaTUCTUYHUX TpadikiB Bix rpadikiB B3arami. Bonu
SBISIIOTH COOOI0 HE MPOCTY LIIOCTPAIIIO SBHII, a TAIOTh HOBE 3HAHHS PO
MIpeIMeT AOCHIDKEHHS, BiIOOpaKyI04uH Ti pO3yMOBi ITOOYA0BH, SIKi BUBYAE
CTaTHCTHYHA HAayKa 1 IPAKTHKA.

12.2.2. OcHOBHi eJIeMeHTH CTATHCTHUYHOIO rpadika

CratucTuuHuil Tpadik sBIsSE COOOK PHUCYHOK, SIKUH OIHUCYE
CTaTUCTUYHI CYKYIHOCTI YMOBHOIO MOBOIO I€OMETPHYHHUX 3HAKIB Ti€l UM
iHIIOT OpMH  Kparok, JiHid, TIOMMH, Giryp Ta pi3HHX iX KOMOiHaIIH. Y
OUTBIIOCTI BUNIAJIKIB CTATUCTHYHMX IPpadikiB BAKOPHCTOBYIOTH HE 00’ €MHE
300pakeHHsI, AKE € CKJIaJHUM 3a MoOyaoBoo, a muiomuHHe. OcTaHHE
JIOCUTh pi3HOMaHITHE 3a (POpPMOIO 1 BOJHOYAC Ma€ Ti K cami CKJIaJOBi
eJIeMEeHTHU. Po3risiHeMo OCHOBHI 3 HUX .

IoJe rpagika — e npocTip, B AKOMY PO3MIIIYIOTbCS T€OMETPUUHI
abo iHwi rpadiuHi 3HaKH, IO YTBOPIOIOTH rpadik. Posmip mons rpadika
3aJeKUTh BiJl HOro NpU3HAUYCHHS 1 XapaKTepU3yeThCS PO3MIPOM Ta
MPOTIOPIISIMA ~ CTOPIH. 3 TOTJSAY €CTEeTHYHHUX BHMOT 1 30pPOBOTO
CIIPUUHATTS 300paXeHUX TaHUX PEKOMEHIYETHCS Take CITiBBiTHOIIECHHS
cropin: Big 1:1,3 go 1:1,5. Hal3pyuHimum JiIs Bi3yaJIbHOTO CHPUHAHSATTS
BB@XAETHCS (POpPMAT, CTOPOHHU SIKOT'O 3HAXOISATHCS Y CHIBBIAHOIICHHI 1:2.
Take chiBBiIHOIIEHHS OAEPXKYIOTh KOJH JIOBIIA CTOPOHA NPSIMOKYTHHKA
JIOPIBHIOE JliaroHaii KBajpara, MoOyJOBaHI Ha KOPOTKiM CTOPOHI
OpsIMOKYTHHMKa.  [meanbHi  rpadikum  mpsMOKyTHOI  dopmm  3i
crhiBBigHOMmEHHSIM cTopid 3:5, 5:8, 8:13 1 T. n. Taki CHiBBiIHOIIEHHS
CTOPIH BiIOMI TiJl Ha3BOIO «IPABUJIO 30JI0TOTO TEPETUHY», 3T1THO 3 SKUM
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BUCOTA MPAMOKYTHHKA BiJHOCUTBCS J0 HOTO OCHOBH SIK OCHOBA JI0 BUCOTH
IUTFOC  OCHOBAa. SIKmio cratucTudHi Tpadiku TpeacTaBieHl y Qopmi
PIBHOOIYHOTO TPUKYTHHMKA, TO HOTO OCHOBAa MOBHHHA BiJHOCHUTHUCS [0
BUCOTH, sIK 1:3.

Caia BiA3HAYMTH, 110 Po3Mip rpadika MOBUHEH BIAMOBIZATH MO0
MPU3HAYCHHIO.

I'eomerpuuni 3makm (abo Trpadiuni o0pa3u) — CYKYIHICTbH
reoMeTpuyHuX a0o0 rpadiyHUX 3HAKIB JUIS 300pa)KEHHS CTATHCTUYHHX
naHux. Hacammepen me Kpanku, 3a JOMOMOTOI0 SIKHX HAO0YHO
300paKyIOThCS TIYMIbHI MHOKUHH, TOOTO OKPEMi eIEMEHTH CTaTHCTUIHOL
cykynHocTi. OiHa Kpamka MOXe O3HayaTh OJUH BUMAIOK abo Oyap —IKy
iX KinbkicTh (Hampukian, oxHe minnmpuemctBo, 400 kr, 6 kM 1 T .1.).
['eomeTpryHMMHU 3HAKAMU CTATUCTHYHUX rpadikiB MOXKYTh OyTH BiJpi3Ku
MpsAMUX JIiHIA, M0 MOENHYIOTh MBI CYCIAHI Kpamkw y Toii Tpadika.
3MiCTOBE HANOBHEHHS TAKOTO 3HAKa TOB’S3YETHCS 3 JIOBKHHOIO BifpizKa
Ta KyTOM HaxXxwiy monao oci abcumc. [loBkmHa BiJIpi3KiB XapakTepusye
po3Mip SBHUIIA, a KyT — IHTEHCUBHICTh HOTO PO3BHUTKY Y 4Yaci Y MPOCTOPI.
Binpizku 3’enHaHi B OJWH JIAHIIOT, YTBOPIOIOTH OJIHA JAMaHy JIHIIO —
kpuBy Tpadika. OCTaHHS € JOCHTH MOIIHUPEHOI0 (HOPMOIO 3HAKOBOI
CHCTEMH.

3HayHe Micle B I[ili cucTeMi 3aliMarOTh 3HAKW Y BUTJIAII MJIOUIUH
pisHux reomeTpuuHux QopM (KBampar, CeKTop, Kojo i T.aL). IXx
BUKOPUCTOBYIOTb JJISl TOPIBHSHHS  SIBUII, SIKI XapaKTEepPHU3YIOThCS
a0COJIFOTHUMH 1 BITHOCHUMH BEJTUYNHAMU.

I'padiuni 300paXkeHHsI B CTaTUCTULI MOXYTb OYTH NpeICTaBleHI i
HETeOMETPUYHMMHU 3HAKaMH, 30KpeMa CHIIyeTaMH YW MaJllOHKaMHU.
Hanpukinan, nuHamiky KHIOKKOBOT TPOAYKHil Ha rpadiky MOXKHA
300pa3uTH y BHUIVIAAI KHIKKOBHX IOJNMLb, 1HQIAWiAHI mpouecH — y
BUIIs11 OAHKHOTIB TOIIIO.

IIpocToposi opieHTHPH y CTaTUCTUYHHUX rpagikax
BUKOPHCTOBYIOTh Ul BHU3HAYECHHS MOPSIKY PO3MIMICHHS T€OMETPUYHUX
3HaKiB y moui rpadika. BoHN 3a7at0ThCsl CHCTEMOIO0 KOOPAMHATHUX CITOK
KOHTYPHUX JIiHil, fKi AUIATH 1€ TOJIE HAa YacTWHH. SIK mpaBmio, B
CTAaTHCTHIII BUKOPUCTOBYETHCSI CHCTEMa INPSIMOKYTHHKIB KOOpDAWHAT, aje
1HOJII MOJKE 3aCTOCOBYBATHCS 1 IOJISIpHA cUcTeMa (KOJIOBI rpadiku).

MacmTadHi OpieHTHPHM BH3HAYAIOTHCSA CHUCTEMOKO MacHITaOHUX
mKan abo crenialbHUMH 3HaKaM# JIJIsl BU3HAYEHHS PO3MIpiB rpadivHuX
3HAKIB.
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Excnuikanis rpadgika sBisie co0010 ClIOBECHE MOSICHEHHS OCHOBHUX
eleMeHTIB rpadika Ta ioro 3micty. Bona Bkitouae : Ha3By rpadika,
HAJIMUCH B3JI0BXK MACIITa0HHX IIIKaJl, OKPEMI MMOSICHIOBATIbHI HAJIIHCH, 1110
PO3KPHUBAIOTH 3MICT €JIeMEHTIB rpadiuHoro oopasy. CtaTucTuuHui rpadik
— IIe 3HAKOBa MOJICIb, 0€3 eKCIUIIKaIil HOro He MOKHA 3pO3yMITH, TOOTO
NEPeHeCTH 3HaHHSA 13  (opmai3oBaHOI CHCTEMH  XapaKTEPUCTHUKU
JUHACHOCTI Ha caMy JIIHCHICTb.

12.2.3. Buau craTucTH4HUX rpadikis i cmocodu ix modyarosu

CratuctuyHi rpagiku 3a HaIpsiMOM BUKOPHCTaHHS
XapaKTepU3yIOThCs 3HAYHOK PiI3HOMAHITHICTIO. [X HaykoBa kiacudikaris
nepeadavae Taki O3HAKH, SIK 3arajbHE MPU3HAYCHHS, BUAH, GOPMHU 1 THIH
OCHOBHUX €JIEMEHTIB. TpamuiiiHO Teopiss CTaTHUCTUKH DPO3TIIAIAE
knacudikamiro rpadikiB 3a BUIaMHA X 1MOJA. 3a UM MPUHIMAIIOM TpadidHi
300paXeHHs MOAUISAIOTh Ha JliarpaMu, KapTOTPaMy Ta KapToAiarpaMu.

Jiarpamu - 1ie yMOBHI 300pa)XCHHS YHCIOBUX BEJIMYUH Ta iX
CITIBBIHOIIEHB 32 IOTIOMOTOI0 TEOMETPHUYHHX 3HAKIB.

Kaprorpamm — 300pakeHHs YHCIIOBHX BEJIMYMH Ta  1X
CHIBBIJIHOIIICHh 3a JIONIOMOI'OI0 HAHECEHHS YMOBHOI INTPUXOBKU abo
PO3IBITKH Ha KapPTy — CXEMY.

Kaproaiarpamu - 1ie moegHaHHSI AiarpaMu i3 KapToOl — CXEMOIO.
[lpu moOymoBi JiarpaMy BCTAHOBJIIOETHCS TMEBHHM MacmTad, ToOTO
CHIBBIJHOIIICHHS MDK po3MipamMH BeJIWYMH Ha rpadiky 1 HiliCHOIO
BEJIMYMHOIO 300pakKyBaHOTO SIBUIIA B HATYPI.

Haii0inpm mommpeHuM BUAOM CTaTUCTHYHMX TpadikiB € Aiarpamu.
3anexHo BiJ croco0y 300pa’keHHsI CTATHCTUYHUX JAHUX BOHU MOXKYTb
OyTH B OJHOMY BHMIpy, KOJH IIi JaHi 300pa)Kyl0Thb y BUIJISLII MPAMUX
TiHi 200 CMYT OJTHAKOBOI IIMPHHM, 1 B IBOX BIUMipax (IJIONINHI), HA SIKHX
JaHUX 300paxyloTh 3a JONOMOIOI0 IUIOHI TeOMETPUYHUX  (iryp
(TpSAMOKYTHHKIB, KBaAPATIB, Ki.).

Jo mepmoro Buay JiarpamM HaJeXaTh JIiHIWHI, CTOBITYHKOBI,
CTPIYKOBI Ta iH.; IO IPYroro — NpsIMOKYTHI (KBaapatHi, «3Hak BapBapay),
KOJIOB1, CEKTOPHI, pajiaiibHi, QirypHi.

Jliniiina miarpama BimoOpaxkye po3Mip IokaszHuka y (GopMi JIiHii
pi3HOI JOBXHHH, SKI YTBOPIOIOTBCS B pE3yNbTaTi 3’€HAHHS KpParoK y
KoOpAMHATHOMY Mo, OMHUM 13 BUAIB JIHIMHUX JiarpaMm € JIHIWHAN
rpadik BUKOHAHHS IJIaHy Ta 00JIIKOBO-TIaHOBUE rpadik (puc. 27, 28).
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Puc. 28. O6.JikoBo-m1aHOBHIi rpadik BHUKOHAHHS NIANPHEMCTBOM IJIAHY
BHPOGHHUIITBOM NMPOAYKIIi BIIPOAOBIK Micsinsi:
a —3a 1eKkajay; 0 — HAPOCTAYHUM MiACYMKOM

3acTOCOBYIOTH JIiHINHI [iarpaMd B OCHOBHOMY /ISl BHUBYCHHS
PO3BUTKY SIBHIII y Yaci.

Jlo Oy10oBM JIHIHHUX JiarpaM CTaBJISTh TaKi BUMOIH:

1) niarpama MOBHMHHA YMTATHCS 110 TOPU30HTAII 3J1iBa HA IIPaBO, IO
BEpTUKaIl — 3HU3Y BBEPX;

2) Ha oci opauHAT 00O0B’SI3KOBO [MO3HAYAETHCS HYJIHOBA BEJTMUUHA. Y
BHITAJIKaX, KOJM JOTPUMAHHS IbOI'0 IpaBWia IIOB’s3aHE 31 3HAYHUM
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3MEHIIIEHHSIM MacmTady Ta TOTIpIIeHHSM HAOYHOCTI, CIiJl 3podwuTn
PO3pHB IO BCiX opAMHATAX ( IPU I[OMY HYJIHOBA JiHIis 30€epiraeThcs.);

3) Biapi3kk Ha OcCi aOCLMC MOBUHHI BIAMOBIZATH iHTEepBanmaMm (s
PAIIB IMHAMIKH — IEPIOIy Yacy);

4) HynbOBa JIHIS TOBHHHA PI3KO BIAPI3HATHCS BiX IHIIHAX
napajenbHUX JIHIH ;

5) npu moOyIoBi Jiarpamu i3 3aCTOCYBaHHSM IMPOLICHTHOI IIKAJIH
Tpeba YiTKO BUJIUIMTH JTiHIFO, sika o3Ha4yae 100 %;

6) kpuBa JiHIS JAiarpaMH MOBHHHA PIi3KO BiJIPI3HATHCS BiA JiHIH
CITKH;

7) undpoBi MOKa3HUKH PO3MILLYIOTh Ha rpadiky TaKUM YWHOM, 100
ix Mo>kHa OyJI0 JIETKO MPOYNTATH;

8) myoma rpadika nosuHHA OyTH KBaAPATHOIO 200 MPSMOKYTHOIO.

CroBmuukoBi giarpamu. Ha mpomy BuIi Aiarpamu CTaTUCTUYHI
JIaHl 300paXyIOTh y BUIIISAI TMPSIMOKYTHHKIB (CTOBITYHKIB) OIHAKOBOI
mupruHA. PO3TamoByoTh X BEPTHKAIBHO YU TOPU30HTAIBHO. BenmmunHy
SIBUII XapaKTEepHU3y€e BUCOTA CTOBITYHKA (pHC. 29).
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Puc. 29. CroBnuukoBa aiarpamMa AMHAMIKH BaJIOBOIr0 BUPOOHHITBA
NpoAyKUii mianpueMcTBOM

CTOBIMYMKOBI JliarpaMu 3acTOCOBYIOTHCS: 1) MPHU TOPIBHSHHI MiX
co0O0 pI3HUX SIBUII, 2) IS 300paKeHHs SIBUI] y 4Yaci; 3) Juis
Bi10Opa’keHHS CTPYKTYpH SIBUIII.

PosrnssaeMo ocHOBHI mpaBmita moOy10BH CTOBITYMKOBHX Jiarpam:
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1) mmuprHa CTOBMYWKIB Ta BiACTaHh MDK HHUMH TIOBHHHI OyTH
OJTHaKOBHMH;

2) CTOBIUMKH PO3TAIIOBYIOTH B MEHIIOTO 10 Oimbimoro abo
HaBMaky (IIPOCTOPOBA MOJAECIIB);

3) B OCHOBI CTOBIYHKIB MPOBOUTHCS Ta BUIALISIETHCS 0a30Ba JIiHis;

4) BKa3yeThcs Ha3Ba 1 HUQPPOBI JIaH1 CTOBITYHKIB;

5) Ha mKaxi NOBWHHI OYTH MOJUIKH, OCHOBHI 3 SIKHX MO3HAYaIOTHCS
udpamu;

6) BKa3yIOTh OJIMHUIIIO BUMIpY.

Pi3HOBHIOM CTOBITYMKOBOI JiarpaMu € ricrorpama, 3a JOIOMOTOO
SIKOT 300paKyI0ThCS BapialiifHi psau po3mnoaity.

Crpiukosi giarpamu. Ha BigMiHy Bi CTOBITYMKOBHUX, IPU MOOYI0BI
CTPIUKOBUX [JiarpaM MNPSIMOKYTHHKH, SKMMH 300pa)KylOTh PO3MIp SIBHIL,
PO3TaIIOBYIOTh HE IO BEPTUKAJI, a 1Mo ropuszoHTaii (puc. 33). Bumorw, mo
CTaBIATHCA JIO0 MOOYAOBU I[HOTO BHUJY JiarpamM, aHAJIOTidYHI BUMOTaM JI0
CTOBITYMKOBHX Jiarpam.

3apo0iTHa 1uiata, TpH.

0 10 20 30 40 50
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w

[innpuemcrBa
L

Puc. 30. CtpiukoBa aiarpama JeHHOI 3apo0iTHOI I1aTH HA NMiANPHEMCTBAX

CekTopHi giarpaMu sBJISIIOTH COOOI0 KOJIO, IMOJIICHE HA CEKTOPH,
BEJMYMHHU SKUX BIAMOBIAAIOTH (Y MPOIOPIILX) 300paKyBaHUM PO3MipamM
siBui]. CEeKTOpHI aiarpamu OyAyIOTh IUTS BiOOpaKeHHS! CTPYKTYPH SIBHII]
(puc. 31).

308



Kynerypu

E oBouesi
TEXHIUHI

[ xopmoBi

&l 3epHoOBI1

Puc. 31. CexropHa giarpama cTpyKTypH NOCIBHHUX ILIOLLL
CiIbCHLKOI0CIOAAPCHLKOr0 MiANPHEMCTBA

Hpsimoxyrni  agiarpamm. Llefi  Bug  giarpamM  BEJIMUMHY
JOCTKyBaHUX SBUI 300pakye y BUTIAAL mroml. [IpsMokyTHI nmiarpamu
3aCTOCOBYIOTH ISl 300paKeHHSI SIBUII, SIKi 3MIHIOIOTHCS y Yaci, a TaKoXK
JUTSI TIOPIBHSHHSA PI3HUX BEITUYHH y MTPOCTOPI.

Jlo mpsMOKYTHHX Jiarpam HajeXxaTh KBaJIpaTHI JiarpaMu Ta «3HaK
Bapsapa».

KBaapatni  giarpaMm  BUKOPHCTOBYIOTH  TIpM  TIOpPIBHSIHHI
a0CcoMOTHUX BeMWYMH. /)1 BU3HAYCHHS CTOPOHU KBajpata CIiji J0OyTH
KBaJ[paTHUH KOpiHb 13 JOCH/DKYBaHUX (JiarpamMOBaHMX) BEJIMYUH. 3a
JaHUMHU TaOmumi 95 MmpoBOIUMO BIAMOBIIHI PO3paXyHKH, MPUHHSIBIIHN
macmtad 30=1 cwm. IlepeBoguMo B MacimiTaOHI OJMHUIN TTOKAa3HHUKH ,
oJiepXaHi Tichsi M00yBaHHS KBaJIpaTHOTO KOPEHS 13 BENMYMH IJIONI
cinbebKorocoaapehkux yriab: 81,2 : 30=2,7 cm; 76,8 : 30=2,6 cm; 72,8 :
30=2,4 cM ozpepkaHi YHMCIOBI 3HAYCHHS NPUHMAIOTHCA 3a BEIMYMHY
CTOpOHH KBajapata (puc.32).

Tabauys 95
BuxinHi i po3paxyHkoBi gaHi 1J1s1 100y/10BH KBaIPATHUX Ta
KOJIOBHX Jlarpam

[Tnoma cinbebko- . . .
Howmep N KBanparuuii kopinp | JloBuHa pajiyca, cM,
MiANPHEMCTBA rocrosapepiH 13 po3mipy mromi | mpu MacmTadi 100=2 cm
YTijib, Ta
_ 812x2,
1 6600 81,2 1,62_ 100
2 5900 76,8 1,54
3 5300 72,8 1,46

«3nak Bap3apa». BukopuctoByeTbCcs AN TOPIBHSHHS TPbOX
MOB’sI3aHUX MIX CO0OI0 BelIMYMH. BiH sBIsie cO00I0 NPSMOKYTHHK, B
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SIKOMY JIOBXXHHA BiI0Opaky€ BEIMYNHY OJTHOTO SBHIIA, ITUPHHA — iHIIIOTO,
a Ioma WOoro XapakTepuzye AOOYyTOK IHUX Yy JABOMAacCHITaOHOMY
HOPIBHSHHI: OJJMH MacIiTad — AJIsi OCHOBU NPSIMOKYTHHKA, IPYTHUH — UIs
HOr0 BHCOTH.

«3HakoM Bap3apa» omHOYAaCHO MOPIBHIOETHCS, K YXKe 3raayBajiocs,
TPH IIOB’sI3aHI MK COOOK BEJIWYHMHM, TOOTO JiarpaMOBUH ITOKa3HUK €
JOOYTKOM JBOX iHmMX. Hampuknan, sKmo 1ioma NpsSMOKYTHHKA
JiarpaMu iIoCTpye BaloBHH 30ip, TO OgHa HOTO JOBXHHA — MOCIBHY
IUIOILY, ApyTa — BUCOTA - ypokahHicTh. Lle# By aiarpamu 300pakeHO Ha
pucyHky 33.

6600 ra 5900 ra
5300 ra
1 2 3
Puc. 32. KpaapaTha giarpama po3mipiB Iion cijibcbKOrocnogapcbKux yriagb
niAnpueMcTBa
0
é § < Banosnii
= Banosuii £ 5 36ip
BN 6i 2w | 90000
23 0ip g n
g« 5500 1t 2
>
>
ITociBua moma 3300 ra IociBna moma 2000 ra

Puc.33. lIpamokyTHa giarpama «3nak Bap3apa».

KousioBi niarpamm cBoero miomero  BioOpaxyloTh BEJINYHHY
JOCTKyBaHUX SBUI. BOHW TPYyHTYIOTHCS Ha BUKOPWCTAHHI TJIONI KOJa
JUTSL UTrocTpartii MOpiBHIOBAaHUX OJHOPIMHUX BenwunH. [Ipm ix moOymoBi
OepeThCs 10 yBaru, o IJIOMI KiJT BITHOCATHCS MK COOOTO SIK KBaJIpaTh ix
paxaiyciB. [lyist BU3HAYCHHS pajiyca Kojla HeoOXiHO A00YTH KBaJpaTHHUH
KOpiHb 13 JiarpaMOBOi BEJIIMYMHM, HA I[ii OCHOBI HAKPECIUTH HOro B
[eBHOMY MaciTadi i 3a HOoro BeJIMUMHOKO onmcatu Kojo. Ha pucynky 34
300payKeHO KOJIOBY JliarpamMy 3a JJaHUMH Taduuili 95.

Papianbui giarpamm. Illeiéi Buj jgiarpamM  3acTOCOBYEThCS IS
rpadiuHOro 300pa’keHHs SIBUIL, SKI 3MIHIOIOThCS B 3aMKHYTI KaJleHIapHI
cTpoku. B ocHOBY iX MOOYZ0BH MOKJIAIEHO MOJISIPHY CHCTEMY KOOPAMHAT,
Jie 3a Bich aOcIuc MpUHMAEThCSl KOJO, 32 BeCh OpPAMHAT — HOTO pajiycH.
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3aie)xHO BiJl TOTO, KW 300pa)XyeThCS IUKI J[larpaMOBAHOTO SBHINA —
3aMKHYTHH 91 TIPOJIOBXKYBaHWHU (i3 mepiona B Tepion), — pPO3PI3HIIOTH
pamianbHi giarpamMu 3amkHymi [ cnipanvui. Hanpukiaza, sIKIIO BeCh LUK
3MiHM 300paKyBaHOI'O sIBHIA OXOILUIOE PIYHUI Tepioja, paliajibHy
Jiarpamy OyayroTh 3a (OPMOIO 3aMKHYTO.

o @ ‘
1 2 3

Puc. 34. KosioBa giarpama po3mipiB mioin cijibCbKOrocnoaapcbKux yriib

nignpueMcTBa
XII I
XI II
X III
IX v
VIII
VIl VI

Puc. 35. PagiasbHa niarpama BignpauboBaHUX JIOAUHO-TOAUH
HA MiANPUEMCTBI BIIPOJOBK POKY

SIK110 K 3MiHA SIBUIA BUBYAETHCS BIPOJIOBK IUKITY iarpaMOBaHOTO
nepiony (Hampukiag, TPYACHb OJHOIO POKY CIIONIYYaETbCS 3 CiUYHEM
JPYroro poky i T.A.), psiil TUHAMIKA 300pa)Ky€eTbCsl Y BUTIISAL CyLUIbHOL
KPHBOI, sIKa Bi3yalbHO MA€ BHUIIISA CITipai.

[Ipu moOynoBi pamiadbHMUX AiarpaM MOYAaTKOM BiAJIKy (ITOJHOCOM)
MOKe OyTH LEHTp a00 OKPYXKHIiCTh. SIKIIO 3a MOJIOC HPUHHSITO LEHTP
KOJNa, TO pajianbHy aiarpamy OYyIyIOTb y TaKiil IOCIiZOBHOCTI: KOJIO
IUTSITh HAa CTUTBKMA YAaCTHWH, CKUTBKH TIEPIOJIIB Ma€ iarpaMOBAaHHUN IIHUKIT
(mampuknan, pik — 12 mic. ), 1 OyayroTh BinoBiIHO M pafiycy ( y qaHOMY
Buragaky — 12 ). Ilepionn po3MimIyroTh 3a TOAMHHUKOBOIO CTPUTKOIO 1 Ha
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KOXXHOMY pajiilyci y MacmTabHOMY BHUMIpI BIJKIIAMarOTh BiApi3Kd (Bif
IIEHTpa KOJa), TPOIOPIiOHANbHI po3Mipam sBuml. KiHIll Bigpi3KiB Ha
paaiycax 3’€IHYIOTb, Y Ppe3yJbTaTi 4OTO YTBOPIOETHCS KOHIIEHTPHYHA
jgamaHa JiHisA. [Ipukinaag 3aMKHYTOI pamiajibHOI JiarpaMd 3 MOYaTKOM
BIIJTIKY BiJ IIEHTpa KOJIa HaBEeICHO Ha puc. 35.

Meton ¢iryp — 3HakiB. lleit MeToj 300pa)keHHs JiarpamMOBaHUX
SBHI TIependayae 3aMiHy TeOMETpUYHUX (iryp MaltoHKamu, sKi
BiJNOBIZIAIOTh 3MICTy CTaTHCTUYHUX HaHuX (puc. 36). ToOTo BenmuuHa
MMOKa3HUKA 300paXKyeThCs 3a JOMOMOror (iryp (CUMBOJIIB, PHCYHKIB):
HaAPUKIIaJ, MOTOJIB Sl KOHEH — y BWIIAII CHIyeTa KOHsS, BUPOOHHIITBO
aBTOMOOUTIB — y BHIUIAAI MaytoHKa aBToMoOmist i T.1. IlepeBaru Takoro
BUJAY JiarpaMm Iepe] T'€OMETPUYHUM — iX HAOUHICTh Ta JOXIJJIMBICTD.
CumBoniuHe  300paKeHHST  pOOUTH  JAiarpaMy  BHPA3HINIOD |
MPpUBAOIIMBINIONO.

2000 p. 2004 p

Puc. 36. IlnnaMika KHM’KKOBHX BHIAHb 3 IMTAHb PHHKOBOI
€KOHOMIKHM B paiioHHiii 6i0;1ioTeni

Meton ¢iryp — 3HakiB (Tak 3BaHMU BIiJCHCBHKHI) Ma€ CBOL
OCOOJIMBOCTI 1 XapaKTepH3YEThCS OUTBII HACHYEHHM 3MICTOM, IO Mae
NPUHIOUIIOBE 3HAYEHHS W BUMarae OTPUMAHHS TEBHHUX IPAaBWII OO
moOyI0BY TaKUX Jliarpam, a came :

1) cumBonmM TIOBMHHI OyTH 3pO3yMiIMMH cami 1O co0i i He
BUMAarat JIeTaJbHUX HOSCHEHb. SIK MPaBWIIO, BOHU 300paKylOTh KOHTYD
YU CHJIYET JiarpaMoOBaHUX 00’ €KTIB;

2) 3abe3medyBaTH OJHO3HAYHICTH TPAKTYBAHHS;

3) OJIHO3HAYHICTH TEMH;
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4) TpymyBaimbHI 03HAKW PO3TAIIOBYIOTH BEPTHUKAIHHO, a TIOKA3HHUKH,
SIK1 X XapaKTepu3yTh, — TOPU30HTAIBHO;

5) 300pakeHHsS 3HAKIB — CHMBOJIB [OBHHHE BIANOBIAATH
IIPUHLMIIAM TaPHOTO MAJIIOHKY;

6) BUKIIOYHHMH BBA)XAIOTHCS 3aiiBa ETaNi3allis Ta MPUKPAIAHHS;

7) cranmapTH3ailisi 3HaKiB — CHUMBOJIIB. KOMIIOHyBaHHS jaiarpaMu
MOBUHHE 3JIHCHIOBATHCS CTaHJapTU30BAaHMMH 3HAKAMH — CHMBOJIAMH,
BUTOTOBJICHUMH y APYKapHI i MOHTOBAaHUMH METOAOM arutikamii. [CHyIoTh
CHeIliaJibHI 3pa3Ky TaKUX 3HAKIB;

8) 000B’sI3KOBICTH HA3BM JiarpaMu i TEKCTOBUX MMO3HAYEHb OKPEMHX
CYKyHHOCTeH (rpym), sKi 300paxkyeTbcsi MEBHOIO (iryporo; macurabHe
MO3HAYEHHS 3 BKA31BKOIO YHCIIOBOTO 3HAUYEHHSI KOXKHOTO 3HaKa — CUMBOJIA.

Hanisiaorapudmiuni rpadiku. Lleli Bun cratuctuunoro rpadika
Oyayerbcsi B cucremi KoopauHaT. Ywucna, Mo  XapakTepU3ylOThb
JiarpaMOBaHe SBUIIE, 3HAXOAAThCS y MaciiTadi morapudmis. Jlorapupmu
TOYOK pO3TAIIOBYIOTh Ha OCi OpJAWHAT, a JaTy sBHIAa (POKH) — Ha OCi
abcuuc (puc. 37).

ARmmam——t

0,5

Jlenna 3apruiata, TpH. (JJOropugMu 4nces)
—_

1999 2000 2001 2002 2003 2004 X

Puc. 37. HaniBiaorapugmiunmii rpagik AnHaAMIiKN NOKAa3HUKIB T€HHOT
3apo0iTHOI JIATH HA MiANPUEMCTBI

Kaprorpamu i kaprogiarpamu. Kaprtorpamm sBistoTh co00r0
KOHTYpHY reorpadiuHy kapTy a00 cXemy, Ha SIKiii IITPUXOBKOK Pi3HOI
CYCTOTH, Kpamkamu abo ¢apbamMu pi3HOrO CTyNmeHs HACHYCHOCTI
300pakeHa MOPIBHSJIbHA IHTEHCHBHICTh OYb-SIKOTO TIOKa3HUKA B MEXKax
KOXXHOI OJIMHUIII HAHECEHOTO Ha KapTy TepuTopiaibHOro moxairy. Ha
KapTorpamax, sk MpaBHio, 300paKyIOTh SBHUINA, 10 XapaKTEePU3YIOThCS
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BiIHOCHUMH a00 CepeHIMH BeTWYMHAMH (HAMpHUKIAd, KITBKICTh
MpaIOIYNX TICHCIOHEPIB Yy 3aralbHId KITBKOCTI TPAIIOYNX 32
perioHaMu, MeTiOpOBaHICTh 3€MeNb y MPOLEHTaX IO 3arajJbHOl IUIONI,
cepeHs 3apo0iTHA IJIaTa Ha MiANPUEMCTBAX 10 paioHax 00JacTi i T.11.).

3a cnocoOoM 300paKeHHS JiarpaMOBaHUX SBHUII PO3PI3HIIOTH
Kapmozpamu Kpankosi i poHos.

VY mepmnx piBeHb SIBHINA TOKa3ylOTh 3a JIOIOMOTOIO KparloK,
pO3TalIOBaHMX Ha KOHTYPHIH KapTi TepuTopiaibHOi oguHMLi. Jlis
HAOYHOCTI 300pa)KEHHS IMIJILHOCTI a00 YacTOTH TOSBH IEBHOI O3HAKU
KpAarKolo MO3HA4Yal0Th OJIHY a00 KiJibKa OAMHUIIb CYKYITHOCTI.

Ha ¢oHnoBuX kapTOrpamax ITPUXOBKOIO Pi3HOI TycToTH abo hapOoro
pI3HOTO CTyNeHS HACHYEHOCTiI 300paXkylOTb 1HTEHCHBHICTH OYAb-SKOTO
MOKa3HWKA B MeXax TepuropianbHOi ofunHmmi. OauH i3 BUNAJAKIB
KapTorpam 300pa)keHO Ha pUCYHKY 38.

Puc. 38. Kaprorpama mijibHocTi noroJiis’st kopis Ha 100 ra
CiIbCHLKOTOCIOAAPCHKHX YTi/Ib Y TOCMOAAPCTBAX paiiony

SIK1I0 Ha KOHTYPHY KapTy HAHOCSThCS CTATHCTHYHI JaHi y BHIIISII
JiarpaM, OJEpXKylOTh Kaproaiarpamy. SckpaBuM 1 TpUKIAIOM €
reorpadiuHa KapTra, Ha SKii YHCEJIbHICTh HACEJICHHS BEIMKHUX MICT
300paskeHa y BUIJISI KU Pi3HOT BETUUMHH.

KpiMm  posrmsHyTMx  cmocobiB  rpadivHoro 300paKeHHSI
JOCHI/DKYBaHHX SIBUII, iCHYIOTH 1 iHIIi. [IpakTuuHe TX BUKOPUCTaHHS MPH
BiIOOpaXeHHI TWUHAMIKM SBUIL, iX CTPYKTYpH Ta B3a€EMO3B’SI3KiB
PO3IIISIHYTO B MONEPEIHIX pO3Aiiax.
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1.1.

1.2.

1.3.

1.4.

LS.

IMPOT'PAMOBAHUM KOHTPOJIb 3HAHb
MOAVYJb I
Tema 1. MeTom0J10TiYHi 3acaql CTATUCTHKH

Slke 13 3a3HAYEHUX HIKYE IIOJIOKEHb BUXOAWUTH 33 MEXi

BHU3HAYEHHS TepMiHy «CTaTucTuka»?

— Craructuka — HayKa.

— Craructuka — nmapamerp.

*  CrarhcTUKa — KUTbKICHHN 01K OKPEMHUX CYCIITEHUX SIBHIII.

— Craructuka — npoiiec 30upaHHs, 30epiraHis i 00poOKU JaHHUX
PO MACOBI CyCTIiNIbHI SBHUIIIA.

Slke 3 TIONOXKEHb HAIEKUTh JO BU3HAYCHHS CTATUCTHYHOI

METO0JIOT1i?

— BuB4eHHS KiJIbKICHOTO OOKY MacOBHX SIBHIII.

CBOE€pIIHUEI METO/ Ii3HAHHS.

*  CyKyYITHICTh CTATUCTUYHUX METOJIIB JIOCIIPKESHHSI.

— €aHiCTh CTATUCTUYHOI TEOPIl 1 MPAKTHUKH.

Lo coGoto siBAsie cTatucTMYHA Hayka? 3HAWTH TpaBUIbHY

BIJIIIOBIJb.

—  CBoepimHHN METO/T M3HAHHSL.

* CrardcTMKa — CaMOCTiIHA CYCHUTbHA HayKa, sKa BHBYAE
KUTBKICHMHM OIK MAacOBHUX CYCHUIBHHMX SIBUII Y HEPO3PHUBHOMY
3B'I3KY 3 X SIKICHUM OOKOM.

— Mertoa po3po0OKY IPHUHITUTIIB 30UpaHHS 1 00POOKH TaHUX.

— DBuBdeHHs B3a€MO3B'S3KiB 1 3aKOHOMIPHOCTEH PO3BUTKY SBHIII.

Slke 3 HaBeJICHUX TIOJOXKEHb HAJICKUTH JO BHU3HAUCHHS 3arajibHOT

Teopii CTaTUCTUKK?

— Tamy3p craTHCTHKHM, sKa BHUBYA€ KUIBKICHMM OIK MacOBHX
SIBUIII.

*  BuB4YeHHs 3arajibHUX MPaBHJI 1 METOMIB JIOCIIPKEHHS MacOBUX
CYCIJIbHUX SIBUIIL.

— Tanmy3p maTeMaTHYHHX 3HAHb.

— Po3pobiisie parioHanbHI MPUHOMHU cHCTEMaTH3aIlii 00poOKHU i
aHaJi3y JaHUX CTAaTHCTHYHHUX CIIOCTEPEIKECHb.

[{o BuBYA€ TeOPist CTATUCTUKH?

— KinbpkicHmii 0ik MacoBHX SIBHII .1 TIPOIIECIB, SKi BiIOyBalOTHCS
Y HapOAHOMY T'OCIIOIAPCTBI.
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%

3araipHi MpaBUIa i METOIM CTATUCTHYHOTO JOCTiHKEHHS.
B3aemo3B's13k1 MiXK OKpEMUMH OAWHUIISIMHA CYCITITHHUX SIBHUIIL.
KinbkicHuii 01k MacOBHUX SIBHII y chepl BUPOOHHUIITBA.

I1lo BuBUae colliajibHa CTaTUCTHKA?

TenpaeHii pyxy HOKa3HUKIB y cepi COLiaabHOIO KHUTTS.

Cran 1 PO3BUTOK YMOB BHPOOHHMIITBA 1 YMOB COI[IQJIbHOT'O
HKHTTSL.

KinpkicHuii 1 sKicHME OiK MacOBHX CYCHUIBHUX SIBUII,
MIPOIIECIB.

KinpkicHuid 1 sgKicHMH OiK MacOBHX CYCHUIBHHX SBHII 1
MPOILIECIB, SIKi BiIOYBaIOTHCS Y COL[IaTbHOMY KHTTI.

1o BUBYa€E EKOHOMIYHA CTATUCTHKA?

PeecTpye MacoBi cycnisbHi sBHIIA.

BuBuae macoBi cycmiibHI SBUIA (CTUPAIOYUCH HA TIOJIOKEHHS
Teopii cTaTHCTUKH) y c(hepi MaTepiallbHOTO BUPOOHHUIITBA.
BuBuae 3aranpHi mpaBWia i METOAM JOCIHIIKEHHS MacOBHX
SIBUILL.

BuBuae B3a€MO3B'A3KM MK MAaCOBUMU CYCITUTFHUMH SIBUIIIAMH 1
IpOLIECaMH.

1o BUBYAIOTH rajly3eBi CTATHCTUKU?

[IpaBuiia i OCHOBHI MPUHIMITK BUBUCHHS €KOHOMIKHU I'ajTy3¢ei.
3aranpHi TOJOXKEHHS MPO CTATUCTUYHI TOKAa3HUKH MPOIIECIB
BUPOOHHUITBA B Taly3sX HapOJAHOTO FOCTIOAAPCTBA.

KinbkicHuii 1 sikicHUH OiK MacoBUX SBHIL Y c(hepl BUPOOHHUIITRA.
BuB4aroTh TOKAa3HMKH TPOIECY BHUPOOHMITBA B Tally3six
MaTepiaibHOro BUPOOHHUITBA, cdepi 00iry; MOKa3HUKH POOOTH
raiy3eil HeBUpOOHUYOI cepH 1 T. iH.

3HaiTH NpaBUIbHE BU3HAUCHHS CTATUCTUYHOT CYKYITHOCTI.

O3zHaky, $Ki BiZOOpakylOTb po3Mipu uM 0OCSATH SIBHI 1
MIPOLIECIB.

O3Hakw, SKi 1al0Th XapaKTEPUCTUKY OE3MOCePEeTHBO OTUHUIISIM
CIIOCTEPEIKEHHSI.

[lepBUHHI €JIEMEHTH MACOBHUX OJHOPIIHUX SIBHILL.

Maca oJHOPIAHHUX €JIeMEHTIB (SBHUIIl, PaKTIB TOILIO), IKI MarOTh
€IUHY SIKICHY OCHOBY.

o siBJiste COOOKO OAMHMUILIS CYKYITHOCTI?

b

MHOXHHa peallbHO ICHYIOUHX Y 4Yaci 1 MPOCTOpi MaTepiallbHUX
MPEMETIB.
OkpeMi MepBUHHI eleMeHTH ab0 IHIUBIAyalbHI sBHINA, SKi



1.12.

1.13.

1.14.

1.15.

CKJIAJIAI0Th CTATUCTHYHY CYKYITHICTb.
Bapitoroui 03HaKu Mpo MacoBi SBUIIIA 1 TPOIIECH.
BTopunHi 03HaKH TOCTIHKYBAaHUX SIBUII.

IIlo € mpemMeToM MaTEMaTHIHOI CTATUCTUKH?

KinbkicHuii 1 sIKiCHMH OIK MacOBHX CYCHUIBHHX SIBHI 1
MPOIIECIB.

KiibkicHU O1K MACOBUX SIBUILL.

SlkicHUH 1 KiIBKICHUH aHAJI3 JaHUX PO MACOBI SABUIIIA.
MatemaTtuyHa TEOpis MaTEMaTHKO-CTATUCTUYHHX METOMIIB HE
3aJIe’KHO B cnenniky 1 ramysi iX 3acTOCyBaHHS.

H_[O € IpCeAMETOM CTATUCTUKU 5K CycnlJ’IBHOl HayKI/I?

KinpkicHuid ~ aHami3  OKpeMHX  OAMHUIL  CTaTUCTHYHOI
CYKYITHOCTI.

CyKymnHICTh TPHAOMIB 1 METOIIB OCIHIIKEHHS CYCHUTBHUX
SIBUILL.

KinbkicHnii OiK MacoBUX CYCIIJIBHHX SBHIN y KOHKPETHHUX
yMOBax IpOCTOPY 1 Hacy.

BuBueHHS KUITBKICHUX 3B'SI3KIB COIIAJIbHO-EKOHOMIUHUX SBHUIIL.

CKI1azioBi CTATUCTHKH SIK CYCHUTBHOT HAYKH.

MaremaTHyHa CTaTUCTHKA, 3aTralbHa TEOPisl CTATHCTHUKH.
MaremaTHyHa CTaTUCTHKA, 3arajbHa TEOpis CTATUCTHKH,
€KOHOMIYHA CTaTUCTHKA.

MaremaTyHa CTaTUCTHKA, 3arajbHa TEOpis CTaTUCTHKH,
€KOHOMIYHA CTaTUCTHKA, Tay3eBi CTATUCTUKH.

3aranpHa TEopisi CTATUCTUKU, CKOHOMIYHA CTaTUCTHKA, Taly3eBi
CTaTUCTHKH.

U.[O BXOOUTH B CUCTCMY HAYKOBUX CTATUCTUYHUX I[I/ICIII/IHJ'IiH?

3arayipHa TEOpisl CTATUCTUKH, CKOHOMIYHA CTATUCTHKA, TaTy3€Bi
CTaTHCTHKH.

MaremaTuyHa CTaTUCTHKA, 3arajbHa TEOPisl CTaTUCTHKH,
€KOHOMIYHAa CTaTHUCTHKA, Tally3eBl CTATUCTHUKH, Taly3eBi
CTaTHCTHKH, CTAaTHCTHYHE  MOJCIIOBAHHS,  CTaTUCTUYHE
HPOTHO3YBaHHS.

ExoHOMIUHA cTaTHUCTHKA, rajy3eBa CTaTUCTHKA, CTAaTUCTUYHE
MOJICTIOBAHHS.

lanmy3eBi  craTHCTUKW,  3arajbHa  TEOpisSi  CTATUCTHKH,
CTaTUCTHYHE MOJICITIOBAHHSI.

BusHaueHHs MaTeMaTHYHOT CTATUCTUKHU K HAYKOBOI JMCLUTLTIHH.,

CraTucTUYHa METOOJIOTIS 1 MaTeMaTHYHA TEOPisl.
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1.18.
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CraTucTrdHa TEOPist METOIOJIOTISI 1 MAaTEMAaTHYHA TEOPis.
l"amy3s MaTeMaTHYHUX 3HAHb.

[IpyHIMIIKA CTATUCTUYHOI HAyKH CTOCOBHO PI3HHX CTOPIH
CYCHTHHOTO JKUTTHI.

I[am BU3HAYCHHA MPEAMETY MaTeMaTHUYHOI CTATUCTUKH.

3arambHl  BJIACTUBOCTI KUIBKICHMX BIJHOCHH  COLIAJIBHO-
€KOHOMIYHUX SIBHILI.

[Toka3HuKH, SIKi XapaKTepPU3YIOTh MAacCOB1 CYCITiIbHI SBUILA.
KinpkicHi XapaKTepHUCTUKM MPOLECiB 1 SBHII CYCHUILHOTO
HKHUTTS

dopmanbHa MaTeMaTHYHa CTOPOHA CTATHCTUYHUX METOJIB
JIOCITI/PKEeHHS Oaiiyka 10 crerudiqHol npupoau 00’ €KTIB, SKi
BUBYAIOTHCS.

Teopernuna 6a3za MaTeMaTHYHOI CTATUCTHUKH.

*

CTaTUCTHKA METOI0IO0TIS.

CraTucTidHa TEOPis 1 CTATUCTUKA METOJIOJIOTiS.
Teopist TIMOBIPHOCTI.

Uwrcto MaTeMaTU4Ha TEOoPisl.

3aBI[aHHH MaTeMaTHUYHOI CTATHUCTHUKU.

%

BuBYeHHS KiBKICHUX CTOPIH MAaCOBUX CYCITUIBHUX SIBUIIL.
BcraHOBIIEHHST  3aKOHIB  pPO3MOJIIY, OIIHKA  HEBIAOMHUX
napamMeTpiB  pi3HUX PO3MOIINIB, TEpeBipKa CTATHCTHYHHUX
rirmores.

KinbkicHa oIiHKa SIKICHOT CTOPOHH MACOBHX CYCITIJIbHUX SIBHIII.
30ip, cucrtemaruzailis, oOpoOka i aHaji3 JaHUX TPO SBHUIIA
CYCIIUTEHOTO YKUTTSL.

Busznauenns KaTCFOpﬁ «CTAaTUCTHUKA CYKynHiCTL)).

CyKynHICTh CTATUCTUYHUX MOKA3HMKIB PI3HUX 32 KUIbKICHUMU
Ta AKICHUMHU O3HaKaMHU.

CyKymHICTh OIHOPITHUX O0’€KTIB YM SBUII, 00 €THAHUX 3a
MEeBHUMH O3HAKaMH B €IMHE IiJIE.

CTaTUCTHYHI XapaKTePUCTUKH MAacOBUX JaHWX, OJEp)KaHi B
Pe3yJIbTaTi CTAaTUCTUYHOTO CIIOCTEPEIKEHHS.

CepeHi BeJIMUMHY, IOKa3HUKK Bapiallii, Mipd aCUMETpii.

Tema 2. CTaTucTHuHE CIIOCTEPECIKEHHSA

o siBnsie COOOIO0 CTATUCTHYHE CIIOCTEPEIKEHHS?

30upaHHs Ta aHaJli3 JaHUX PO MACOBI SBHUIIIA.



2.2.

2.3.

24.

2.5.

2.6.

— IlepBunHa 00p0oOKa MAacOBHUX JaHUX.

*  [lnaHoMipHHI HAYKOBO OpraHi30BaHUi 30ip JaHUX PO SBHIIA 1
NPOLECH CYCHIJIBHOTO OJKUTTSA IUIAXOM  peecTpamii 1o
3a31aJIeri/Ib PO3POOIICHIN TPOrpami CrIOCTEPEIKCHHS.

— DBuBYeHHS KITBKICHHX B3a€MO3B’S3KIB SBHIN MO 3a3JaJieTiib
PO3p0o0JIeHIH porpami CIIOCTePEIKESHHS.

o € 00’ €KTOM CTATUCTUYHOTO CIIOCTEPEIKEHHS?

*  CyKyIHICTh CYCIHIJIBHHX SIBUI 1 TIPOIECIB, SIKi IMiJJIATar0Th
CTaTUCTHYHOMY CIIOCTEPEKEHHIO.

—  CykymnHICTh MaCOBUX CYCIHIIBHUX SIBHIII

— Enementu sBuII, SKI € HOCIAMH ICTOTHHX O3HaK, IO
HiUIATalTh peecTparii.

—  OpuHULI CyCHIBHUX SIBULIL, SIKI M1JUIATAIOTh CIIOCTEPEKEHHIO.

H.[o € OIMHHUIICIO CTATHCTHYHOTO CIIOCTEPEKECHHS ?

[lepBuHHMII eneMeHT 00’€KTa MOCTIDKEHHS, SKUH € HOCIEM
ICTOTHUX O3HAaK 1 BJIACTHBOCTEH, IO IMiUIATAI0Th PeECTpAIlil.

— IlepBuHHMIT €1€MEHT MacOBOTO CYCIIJIFHOTO SBHIIA.

—  JlexinpKa ereMeHTiB 00’ €KTa CTATUCTUYHOTO CIIOCTEPEIKEHHS.

— EnemeHTH SBUII CYCITITEHOTO KHUTTSL.

Jlo sIKOoro BUY CTATUCTUYHOTO CIIOCTEPEKECHHS HAJICKUTh 3BITHICTh

CLIBCHKOTOCIIOIAPCHKUX IMiIIPUEMCTB TIEpei OpraHaMu Jep KaBHOT

CTaTUCTUKH?

— Bubipkosge.

— MoHnorpadiune.

*  CyuijbHe.

— OO0cTexeHHsI OCHOBHOT'O MacHUBY.

VY SKOMY JOKYMEHTI CTaTHCTHYHOT'O CHOCTEPEKEHHS (OPMYIOTHCS

MeTa 1 3aBJJaHHS CIIOCTEPEKEHHS ?

— B iHCcTpyKwii.

— Y cratuctuuHOMY (HOpMYJISIpi.

* B opranizaniiHOMY TUIaHi.

— Y mporpami CIOCTepeKeHHS.

Jlo sAKOro BHAY CTATHCTHYHOTO CIIOCTEPEKECHHS HAJECKHUTh

00CTeKECHHS OrOKETY ciMelt ?

— o cymuinbHOro.

—  Jlo MoHOrpadivHoro.

— Jlo aHKETHOTr'0 OOCTEKEHHS.

*  Jlo BUOIPKOBOI'O 0OCTEKEHHSI.

319



2.7.

2.8.

2.9.

2.10.

320

Slki BUAM CHOCTEpEKEHb PO3PI3HSIOTH 3aJIEKHO BiJ TOBHOTH
OXOTUIEHHS CTATUCTHUYHOT CYKYTTHOCTI?

*

Cy1iJIbHE 1 HECYIIIBHE CIIOCTEPEIKECHHSI.
CriocTepexXeHHs OCHOBHOT'O MAacCHBY.
BuOipkoBe criocTepeKeHHSI.
MosorpagigHe CrIoCTePSIKESHHS.

SIkuit BUJ] criocTepeKeHHSI Ha3MBalOTh BUOIPKOBUM?

CrioCcTepeKeHHs, MPU SIKOMY OOCTEKEHHIO IiIsrae OibIia
MOJIOBUH CTAaTUCTUYHOI CYKYNHOCTI, BimiOpaHoi Ha OCHOBI
HAYKOBO PO3pOOJICHUX MPUHLUIIIB BiIOODY.

CrioctepexeHHs, MPH SKOMY OOCTEKEHHIO IiJUIArae 4acTHHA
CTaTUCTHYHOI CYKYIHOCTi, BifiOpaHoi Ha OCHOBI HayKOBO-
PO3pOo0IIEHUX NPUHIIMITIB BigOOPY.

CrocrepeXeHHs, TPH SKOMY OOCTEXKEHHIO IIiUIrae MeEHIIa
MOJIOBMHA CTaTHCTUYHOI CYKYIHOCTI, BiliOpaHOi Ha OCHOBI
HAyKOBO PO3POOJICHUX MPUHIIMITIB BiIOOPY.

By HecymimbHOTO CHOCTEPEKEHHS, MPU SKOMY OOCTEXKYETHCS
He Ounbuie 10% cykynHOCTI.

Slknii BUA CHOCTEpE)KEHHS HA3MBAIOTh OOCTEKEHHS OCHOBHOTO
MacuBy?

%

HecyminbHe oOcCTexXeHHsI, MPH SKOMY 3 YCi€l CYKYITHOCTI
OJIMHUIL BIJIOUPAEThCS Taka iX 4YacTWHA, B sKiid oO0csAr
JOCHIJKYBaHOI 03HAKH CTAHOBUTH ITUTOMY Bary Oibiny 3a 50%
3arajbHOI0 00CSTY CYKYITHOCTI.

Hecyuinene oOcTexkeHHs, NpHU SIKOMY 3 YyCi€i CyKymHOCTI
BiJIOMPAIOTHCS THUTIOBI OJIMHUIII CTIOCTEPEIKCHHSI.

Bun HecyuwibHOTO CIIOCTEPEKEHHS, SIKE OPTaHi30BYETHCSA
MEPIOMYHO BIIPOAOBK FOCHOAAPCHKOTO POKY.

OOcTexxeHHs, OpraHi3oBaHEe 3a CHELiaJbHOI NPOrPaMoro 1
3yMOBJICHE BUPOOHMUYOI0 HEOOXiAHICTIO.

Slxunii BuA criocTepekeHHsT Ha3WBal0Th MOHOTpadiyHIM?

Pi3HOBHHICTH CYIILTBHOTO CTIOCTEPEKECHHS.

CrnocrepexeHHs, TP SKOMY 3HIHCHIOETbCA  KOHTPOJIb
iHhopMallii, oepKaHOl IPU aHKETYBaHHI.

JleranbHe  BUBUYCHHSA OKPEMHX  OJWHHUIb  CTaTHCTHYHOI
CYKYIHOCTI a00 iX TpyII, MOIOHUX Y TIEBHOMY BiJIHOIICHHI.
CrioctepexXeHHsl, TpPH SIKOMYy OOCTEKYIOThCS — OJHOPIJIHI
00’€KTH.
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2.12.

2.13.

2.14.

2.15.

Slxa meTa MOHOTpa(igHOTO CITOCTEPEIKEHHSI.

3a

KonTpons nanmx BuOIpKOBOTO 0OCTEKEHHS.

BusiBieHHsT TEHJIEHIi PO3BUTKY MPOTPECHBHUX SIBUMI 1
MOLITMPEHHS TIEPEIOBOTO JIOCBITY.

KopuryBanus gaHux mpu OOCTEKEHHI Cepid  OXHOPIIHUX
00’€KTiB.

BusiBiIeHHSI TOMHUIIOK NP HECYIUILHUX 00CTEKEHHSIX.

SKOI0 O3HAKOI0 MOIUISIOTh CTATUCTUYHI CIIOCTEPESIKCHHS Ha

MTOTOYHI MEePioUYHI i 0JTHOPA30Bi?

*

3a BUMOTaMH JI0 OpraHi3auiiHuX GOpM CIIOCTEPEIKEHHS.

3a yacoM MpoBEAEHHSI CIIOCTEPEKEHHSI.

3a yacoM HaIXOJKEHHS JaHUX CTATUCTUYHOI 3BITHOCTI Bix
MiANPUEMCTB.

3a opranizalli€ro CTaTUCTUYIHOT 3BITHOCTI.

CYTHiCTB IMOTOYHOI'O CTATUCTUYHOI'O CIIOCTEPEIKCHHA.

*

BbesnepepBHa peectpariist GpaxTiB SBUI Y Mipy IX BHHUKHEHHS.
CucremaTndHa peecTpallis (aKTiB i SBHII.

Enizonnuna peectpartist GpaxTiB 1 SBUII.

OnHopa3zoBa peectpariist paKTiB 1 TBUII.

CyTHICTb MEPIOUUHOTO CITOCTEPESIKECHHSI.

sk

CriocTepeXeHHsI, SIKe TOBTOPIOETHCS Yepe3 IEBHI, 3a3aeriib
YCTaHOBJICHI IPOMIKKH 4Yacy.

CriocTepekeHHs,  sIKe€  3MIMCHIOETBCS 32 MPOTPamoro
MOHOTpadiyHOro 00CTEIKECHHSI.

CrocTepekeHHs, sSKe 3IIMCHIOETECS Ha TiJCTaBl JIOKYMEHTIB
OTEPAaTUBHO — TEXHIYHOTO OOJIKY.

CrioctepexeHHs, SIKe TPOBOAATH 3 METOI0 BHUBUCHHSI SIBUIA Y
pasi motpeodu.

CYTHiCTB OHOPA30BOI'0 CIIOCTCPCIKCHHS.

CriocrepexeHHs, sIKe 311HCHIOETHCS 32 BUMOTOIO IUPEKTUBHUX
OpraHiB.

CrnocrepexxeHHs 3a (akTaMu Ta SBUIIAMH NUIAXOM X
Oe3nepepBHOT peecTparlii.

CriocTepekeHHs, sIKe TPOBOJUTHCS 3 METOIO0 BUBYEHHS SIKOTOCH
SIBUILIA HA TIEBHUM MOMEHT Yacy.

CriocrepexeHHs1 32 (QakTaMu Ta SIBUIAMH 32 TEBHHU IEPioj
qacy.
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J10 SIKOTO BHY CTaTHCTHYHOTO CIIOCTEPEKEHHS 32 YaCOM HaJIKHUTh
peecTpartist HapoHKEHb ?

sk

o nepioaudHoro.
Jlo moTo4uHoroO.

Jlo onHOpa3oBoro.
o GesnocepeIHbOTO.

SIKi TIOMWIJIKM BW3HAYAIOTh PO30DKHICTE MIXK CIOCTEPEKYyBAHUM
IMOKA3HUKOM 1 IINCHUM HOTO pO3MipoM ?

*

[ToMunku penpe3eHTaTHBHOCTI.

[TomMuIIKM BUITQAKOBI.

[ToMMIIKM CTaTUCTUYHOTO CIIOCTEPEIKEHHS.
[ToMuikmM cucTeMaTHyHi.

SIKi TOMUTIKH CIIOCTCPCIKCHHS HA3UBAKOTh MOMUWJIKAMU peeCTpaui'l’ ?

*

IMomwuiku, sIKIi  BHHUKAIOTh  BHACHIJIOK  HEMPABHUJILHOTO
BCTAHOBJICHHSI, (akTiB ab0 HENpaBUIBHOTO IX 3amucy y
hopmysp.

[Momuiku, sIKi BUHUKAIOTh  BHACHJIOK  HEMPABUILHOTO
BCTaHOBIIEHHS (aKTiB.

[ToMuiky, SIKi BHHUKAIOTh BHACIIIOK HEBHUITAIKOBUX MPHYHH.
[TomuiikH, SIKi BAHUKAIOTh BHACIIIOK IEPEKPYUYCHHS JIHCHOCTI.

1lo Ha3MBaKOTh TOYHICTIO CTATUCTHYHOTO CIIOCTEPEIKCHHS ?

ApudMeTHUHMI KOHTPOJIb JAHUX CIIOCTEPEKECHHS.
BiporiaHicTs opepkaHHs 00’€KTHBHOI iH(OpMAIi 3a JaHUMH
CIIOCTEPEIKEHHSL.

CrymniHp BiAMOBIIHOCTI BETUYMHH O3HAKH, BCTAHOBIICHOI 32
JAHUMU CIIOCTEPEKEHHS, TIHICHOT BETMUNHH.

Po30iKHICTh MIXK BEIHYHHOIO IMOKA3HHMKA, BCTAHOBJICHOIO 34
JIOTIOMOTOIO CITOCTEPEKEHHS 1 TIHCHUM HOTro po3MipoM.

Tema 3. 3BeieHHsI i rPyNyBaHHA CTATHCTHYHHUX JAHUX

[Ilo Ha3uBaIOTHh CTATUCTUYHUM TPYITyBaHHAM?

3BeJIeHHS PE3YJIbTaTIB OOUUCIICHHSI Y CTATUCTHYHUX TAOJIUIISIX;
PanioHaneHy (GopMy BHUKIQJCHHS Pe3yJIbTATIB OOCTEKCHHS
SIBHIII;

[ToOynoBy BapiatiifHOTO psIy;

Posmonisn ctaTUCTUYHOI CYKYIHOCTI Ha 4YacTUHU (Tpynu) 3a
PSIIOM XapaKTePHUX JIJIsl HUX O3HAK.



3.2

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

SIkMM  BUJIOM TpPYIyBaHb BHUPINIYEThCS 3aBIAHHS BHBYCHHS

MPUYUHHO-HACIIIKOBUX 3B’ S3KiB MIX JIOCITIPKYBaHUMHU O3HAKAMH?

—  KombGinamiiinmm;

—  CrpyKTypHUM;

*  AHAMITHYHUM;

—  TunosoriyHuM.

SIka cratucTruHa TA0IUIA HA3UBAETHCSI KOMOIHAIIMHOIO?

— IlimMet micTuTh 0J1HY 200 OLNIBIIE O3HAK;

*  IligMeT MiCTUTB TPYIIM 32 ABOMA 1 OiNbIlIe O3HAKAMMU;

— IlizMeT MiCTUTH TPYINH OJMHUIL CIIOCTEPEKCHHS;

— IlizmMeT MicTUTH TpynM OIWHHIL CHOCTEPEKEHHS 3a OJHIEI0
03HAKOIO.

Sxi 3a BugoM rpadiku GopM po3moaiay HE BUBYAE MaTeMaTHYHA

CTaTUCTHUKA?

—  OJHOBEpIINHHI;

*  baraToBepIHHI,

— IlomipHoacumeTpuyHi;

—  KpaitapoacumerpuyHi .

3a [OMOMOTOI0  SKOTO BUAY TpadikiB  psmiB  PO3MOALTY

300paXKyIOThCs IHTEPBAJIbHI Bapiariiai psau?

— Ilomirow;

* Tlicrorpama;

—  Kywmynsara;

—  Origa.

Slka BiAHOCHA BEJIMYMHA XapaKTepU3ye CHIBBIAHOIICHHS MiX

CKJIaJJOBUMH YaCTHHAMH LJIOr0?

*  BimHOCHA BeTMYMHA KOOPAMHAILIT;

BigHocHa BeMYMHA CTPYKTYPU;

— BignocHa BennyrHa NOPiBHAHHS;

BinHocHa BeauyMHA IHTEHCUBHOCTI.

Slka 3 HaBeNeHMX BIANOBiAEH BHUXOAMTH 32 MEXI BUMOI 10

CTaTUCTUYHMX ITOKA3HUKIB?

— IloBHOTa BUXiTHHUX JaHUX;

— IlopiBHIOBaHICTB;

— BiporigHicTs;

*  EQeKTHBHICTb.

o € cTaTHCTUYHOIO XapaKTEPUCTHKOIO IEHTpPa PO3MOIULY y psii

po3noiny?

*  CepenHs apudMeTHIHA;
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—  ucnepcis;
— Mopna;
—  Megiana.

MOAYJb 2
Tema 4. Y3arajabHIOI0Ui CTATHCTHYHI MOKA3HUKH

3HalTH TpaBWIbHY BiANOBiAL /O BU3HAUCHHS aOCOIIOTHUX

MOKa3HHKIB.

* Tloka3HuKH, $IKi BiZOOpaKylOTb PO3MIp KIJIBKICHHX O3HAK
JOCHIJKYBAHUX SIBHILL.

— Iloka3uukwu, siki BiOOPaXyIOTh PO3MIPH KIJIBKICHUX O3HaK
OKpEMUX OJMHUIIb CYKYITHOCTI.

— Iloka3nmkm, sKi BiTOOPaXKYOTh KINBKICHI O3HaKH IE€BHOI
CYKYITHOCTI.

— Iloka3amkm, gKi BiHOOPaXyrOTh KUIBKICHI 1 SIKICHI O3HAaKH
JOCITIKYBAHHUX SIBHIIL.

3HaTH HeNpaBWIBHY BIAMOBiAP Ha 3amuTaHHs: «B  gxux

BUMIpHHUKaX (OJMHHUIAX BUMIPY) CTATUCTHKA 3aCTOCOBYE aOCOJIFOTHI

MIOKA3HUKU ?»

* YV npsiIMHX 1 HEIPSIMUX.

— Y HaTypaJbHHX 1 yMOBHO-HATYpaIbHUX.

— VY BapTiCHUX i TPYJOBHUX.

— Y KOMOiHOBaHUX.

[Ipu oOuucieHHI BiJHOCHHX BEJIMYMH, IIO BHCTyMae 0a30l0

MOPIBHSHHSA Y (YOPMYITi CHiBBIAHOIIEHHS a0COIIOTHUX MTOKA3HUKIB?

—  YucenbHUK.

*  3HaMCHHUK.

— 100 %.

— 3BiTHa BeNWYHUHA.

B skux ogMHHUIIAX BHPaXKarOThCS BITHOCHI MOKa3HHUKH, KO 0a30Ba

BennuuHa npuitMaeThes 3a 10007

— Y npoueHrax.

— V¥ koediuieHTax.

* YV npomiie.

— Y npoaeuumiie.

SIki 3 mepeniuyeHHX BEIMYMH XapaKTePHU3YIOTh BiTHOIICHHS MiX

OJTHOWMEHHUMHU MTOKa3HUKaMH?



4.6.

4.7.

4.8.

4.9.

4.10.

4.11.

— BigHOCHI BenmWYmHM iHTEHCUBHOCTI.

— BigHOCHI BenmnumHM KOOpIMHAIII].

*  BigHOCHI BEJIMYMHH CTPYKTYPH.

— IarerpoBani BiTHOCHI BEJTMYUHH.

Ski 3 mepeniueHUX BEIMYMH XapaKTePU3YIOTh BIAHOIICHHS MiX

pi3HOWMEHHUMH MMOKA3HUKAMH?

— BiaHOCHI BeJIMYMHKM BUKOHAHHS TUIAHY.

— BiagHOCHI BeIMYMHM CTPYKTYPHU.

— BigHocHI BeIMYMHN JUHAMIKH.

*  BigHOCHI BEIWYMHM I1HTEHCHUBHOCTI 1 BIZHOCHI BEIWYMHU
KOOPJIMHAIIIT.

Slka BiHOCHa BeNMMYMHA XapaKTEPHU3Y€E BiIHOIICHHS ILJIAHOBOTO

MOKA3HUKA JI0 1HIIO0T BETMYUHY, IPUHHSTOT 32 0a3y NOPiBHSHHS?

— BigHocHa BennYrHA BUKOHAHHS TUIAHY.

— BigrocHa Benmu4nHAa MOPIBHSHHS.

— BigaocHa BenmuumHa KOOpAWHAIIIT.

*  BigHOCHA BETMYMHA BUKOHAHHSI IUTAHOBOTO 3aBJIaHHSI.

Slka BiTHOCHA BENMYHMHA XapaKTEePHU3y€ 3MIHY SBHII 1 MPOIECIB y

yaci?

— BinHocHa BeMYMHA CTPYKTYPH.

— BigHocHa BennurHA TIOPIBHSHHSI.

*  BigHocHa BeIMYMHA JUHAMIKH.

— BigHocHa BennurHa IHTEHCUBHOCTI.

Slka BigHOCHAa BEJIMYMHA XapaKTEPU3y€ CITIBBITHOMICHHS MiX

CKJIQJIOBUMU YaCTUHAMH IILJIOTO?

*  BimHOCHA BeTMYMHA KOOPAMHAIL.

— BigHOCHa BemMYMHA CTPYKTYpH.

— BigHocHa BenMuMHA TMOPIBHSHHSL.

— BigHocHa BeauurHA IHTEHCUBHOCTI.

Slka BenmMuYMHA XapaKTepHU3y€e CKJIaJl TOTO Y IHIIOTO CYCHLIBHOTO

sBuma?

— BigrocHa Benmn4mHA MOPIBHAHHS.

*  BigHOCHA BEJIMYMHA CTPYKTYPH.

— BiagHocHa BeM4YMHA KOOPAMHALIIT.

— BigHocHa BenMYMHA JIUHAMIKH.

B sikomy 3 HaBelIeHUX MPHUKJIAAIB O0YMCICHA BIJIHOCHA BEIMYMHA

KOOpAuHAIi?

— Kinbkicth aBTOMOOLTIB Ha TI0YaTOK pOKY B OJHOMY
MINPUEMCTBI TIO BIHOIICHHIO JIO IHIIOTO IMiJIPUEMCTBA
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4.12.

4.13.

4.14.

4.15.

4.16.

4.17.
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CTaHOBUTH 86 %.

— IineHicTe moromis's xkopiB Ha 100 Ta CUTECHKOTOCTIONAPCHKIX
yIijib y CTAHOBHUTH 27 TOJIB.

*  Ha 100 poOiTHHKIB mignpueMcTBa npumnagae 70 KiHOK.

— Iluroma Bara 3epHOBHUX KyJIbTYp Yy 3arajbHiil ILIOLI
MOCIByCTaHOBUTH 36 %.

Slka 3 HaBeJeHHWX BIANOBINEH BHUXOIUTH 3a MEXKI BHMOI [0

CTaTUCTHYHHX TTOKA3HUKIB?

— IloBHOTa BUXITHUX JaHHX.

— IlopiBHIOBaHICTS.

— BiporigHicTs.

*  EQeKTHBHICTb.

Jo sikoro BuMAy BHMIPHHMKIB aOCONIOTHHX BEJIMYMH HAaJICKUTh

MMOKa3HUK 00CiITy BUPOOHMIITBA BaJlOBOi  MPOJIYKINi TIO

MiIPUEMCTBY ?

— Jlo TpynoBux.

— Jlo HaTypaJbHUX.

— JIo yMOBHO-HaTypajJbHUX.

*  Jlo BapTiCHHX.

Jlo sAKOro BUJY BHMIPHHUKIB aOCONIOTHUX BEJIUYHMH HAJICKUTh

MOKa3HHUK 00CSTY BUTPAT KOPMIB Y KOPMOBUX OJIMHUIISX ?

— Jlo BapTicHHUX.

— Jlo HaTypanbpHUX.

*  Jlo yMOBHO-HATypalbHHUX.

— Mo TpynoBux.

Jlo sKoro BHIy BiIHOCHUX BEJIMYMH HAJEKHUTH MOKA3HHK BUXOIY

tensaT Ha 100 kopiB?

*  |HTEHCHBHOCTI.

—  CrpykTypH.

— IlopiBHsHHS.

—  Koopaunariii.

Slka 3 cepeHiX HAIEeKUTh JI0 CTEIIEHEBOT CEePEaHbBOI ?

— T'eomerpuuna;

— Apudmernuna;

— Tapmoniiina;

*  KpagpaTuuHa.

o craneTbes 13 cepelHbOI0 ApUPMETHIHOIO BETUUYWHOO, SKIIO JI0

KOXKHOT BapiaHTH psAy pO3MOALTY J0JaTd abo BIAHATH OJHY 1 Ty

K BETUUUHY?



4.18.

4.19.

5.1.

5.2.

5.3.

— He 3MiauTHCH;

—  301IBLINTHCA ;

—  3MEHIIUTHCH;

*  30UIBIIMTHCS 00 3MEHIIMTHCS Ha IIFO JK BEJIMUHHY.

Pi3Hi BuaM cepenHiX, po3paxoBaHi IS OJHOTO W TOro XK

BapiallifHOro psay, PI3HATBCS MDK co00w. Y sKifi BiamoBiai

MPOCTEXKYETHCS TOCHIJOBHE 1X 3pOCTaHHS?

*  T'apmoHiiiHa, reoMeTpuyHa, apuMeTHIHa, KBapaTHIHa;

— T'eomerpuyna, rapMoHiiiHa, apudMeTHUHa, KBapaTHIHA;

— KBsagpaTtuuna, reomeTpuyHa, rapMOHiliHa, apudMeTHIHA;

— Apudmernyna, reOMETpUYHA, FAPMOHIlHA, KBaJpaTHYHA.

106 cepennst BenuumHa Oyiia JIHCHO THUITOBOKO, SIKHX HEOOXITHO

JIOTPUMYBATHACh BUMOT TIpH ii 00YHCIIeHi?

— Cepenns sitkoMora MeHILE MOBUHHA MiJUIATaTd Iii BUIAIKOBHX
KOJIMBAHB;

*  CyKyIHICTh 00’ €KTiB MOBUHHA OYyTH SKICHO OJHOPITHOIO;

—  CepenHs MOBUHHA O0YHCITIOBATHCH 32 BCIM KOJIOM SIBHIII;

— UwncenpHICTh CYKyMHOCTI TOBUHHA OYTH TOCTaTHHO BEITUKOIO.

Tema 5. Anaui3 psiaiB po3noainy

Slka 3 mepeniueHUX BIANOBIACH BUXOJWUTH 32 MEXI BHUJIB PSJIiB
po3noiny?

—  ATpuOyTuHBHI, BapiaiiiiHi.

—  JluckpertHi.

— IarepBanbHi.

*  CTpyKTYpHI.

3a fmomoMoOror  SKoro Buay rpadikiB  psAiB  pO3MOALTY
300paXxXyrOThCsS TUCKPETHI Bapiariitai psau?

*  IlomiroH .

— Ticrorpama.

—  Kymyra.

—  Orisa.

Sk xmacudikyroThCs PR PO3NOIiTiB 3a hopMaMu iX rpadiki?

— Ticrorpama.

—  Kywmynsdra.

*  OpHOBEpIIMHHI 1 6araTo BepIINHHI.
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5.6.

5.7.

5.8.

5.9.
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— TocTpoBepmmHHI 1 MOXHIOBEPIITHHHI.

Sxi 3a BumoM rpadikiB GopM po3MoaiTy HE BHBUAE MaTeMaTHYHA
CTaTUCTHUKA?

—  OJIHOBEPIIMHHI.

BaraToBepIinHHi.

— INomipHoacumeTpuyHi.

— KpaiinpoacumeTpuuHi .

Ha3Batu ckJ1a/10Bi €JIEMEHTH CTATUCTUYHUX PSIIB PO3IMOJILTY.

— BapianTa, yacTicTs.

— YacroTa, 9acTiCTb.

— YacrTicTs.

*  BapianrTa 1 yacrora.

3a [OmMOMOrol  SKOro Buay TpadikiB psiaiB  pO3MOALTY
300paXxyrOThCs IHTEPBAIIbHI Bapiamiiai psau?

— Ilomirox .

*  Ticrorpama.

—  Kywmyunsara.

—  Orisa.

3a sgKi MeXi HE TOBHHHO BHXOJWTH YHCJIO IHTEPBAIIB TIPH
BHU3HAYEHHI iX KIUIBKOCTI uYepe3 KOpeHb KBaJpaTHUH 3 00csry

*

BUOIpKH?

- 3-15.
- 5-30.
* 5-20.
- 10-20.

Ha sky KinbKicTh iHTEpBaNiB PO3MOALISIOTH CTaTUCTUYHY
CYKYIIHICTh TpU HeBenukid 11 kimbkocti (mo 30 oawHMIB

CIIOCTEPEKEHHS?)
*  Tpum.

—  Yorupu.

—  IDsaTs.

- Cim.

SIkuii MOKa3HUK XapaKTepu3ye aOCOIIOTHY MIpy Bapiallii 03HaKd B
CTaTHCTUYHIN CYKYITHOCTI?

— Posmax Bapiariii;

*  CepeJHE KBaJIpaTU4YHE BIIXUIICHHS;

—  Cepenniit KBaapaT BIAXUICHHS;

—  KoedimienT Bapiarii.



5.10.

5.11.

6.1.

6.2.

6.3.

6.4.

HasBatn npakTuuHy 3HAYMMICTh IEHTPAILHOTO MOMEHTY TPETHOTO

TOPSIKY

— XapakTepusye Mipy Bapialiii;

—  XapakTepu3ye OTHOPITHICTE CYKYITHOCTI;

*  BHUKOPUCTOBYETHCS ISl XapaKTEPUCTHKN aCUMETpii po3moiny;

— BukopucToByeThCSI Ui XapaKTEPUCTUKU TOCTPOBEPIIMHHOCTI
po3noiny.

HazBat  mpakTW4Hy  3HAYMMICTh  LEHTPAIBHOTO  MOMEHTY

YeTBEPTOTO TOPSIKY.

— Xapakrepu3sye Mipy Bapiarii;

— XapakTepu3ye OJHOPIIHICTb CYKYIHOCTI;

— BukopucToOBYeThCS U1 XapaKTEPUCTHUKH aCUMETPii pO3Moaity;

*  BHKOPUCTOBYETBHCS U XapaKTEPHUCTUKU TOCTPOBEPLUIMHHOCTI
po3noiny.

Tema 6. AnaJii3z nogioHocTi po3noninis

3HANTH TPABUIIbHE BU3HAUCHHSI CTATUCTHYHOI OIIHKH.

—  VY3arajpHIOIOYa XapaKTepUCTHKA.

—  bBynb - axuii Buj cepeaHbo1 BETUYHHU.

*  Merox CyDKEHD PO YMCIIOBI 3HAYCHHS MapaMeTpiB PO3MOIiTY
TeHEPaJIbHOT CYKYITHOCTI 10 BHOIPKOBUX JaHUX .

— Meron CcympKeHb TPO pe3ysibTaTH OJCPKAHUX BUOIPKOBHX
XapakTepUCTHK Ha MiZICTaBi OBIpYOi HMOBIPHOCTI.

Sk Ha3MBAa€TbCS B CTATHCTHUIIl HAOJIMKCHE 3HAYCHHS Iapamerpa

reHepaJibHOT CYKYIHOCTI, O/IepKaHe 3a pe3ybTraTaMu BUOIpKHU?

—  JloBipuwmii iHTepBaI.

—  OnuHuIs BUOIpKY.

— BubipkoBa xapakTepuCTHKA.

*  CrarucTA4YHa OIIHKA.

SIKUMM  BJIACTHBOCTSIMUA TOBHHHA OYTH HaJIiJIeHa CTaTHCTHUYHA

OIliHKa, 00 BOHA OyJjla MaKCHMMallbHO HAOJIVMKEeHa IO TeHepaTbHOI

XapaKTEPUCTHKHU ?

*  HesmileHicTh, €peKTHUBHICTD, CIPOMOKHICTh, TOCTATHICTD .

— Heswmimenicth, epeKTHUBHICTD, BIPOTIAHICTS.

HesMmimenictsb, iCTOTHICTE.

— BiporigHicTs.

SIk Ha3WBA€ETHCS CTATUCTUYHA OIIHKA CEPEIHBOT, SIKIIIO BUOIPKOBE 11

3HAYEHHS BI/INMOBIJIA€ TCHEPAIBHOMY 3HAYCHHIO?
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6.6.

6.7.

6.8.

6.9.
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— EdextuBna.
— CnopomoxHa.
*  Hesmimena.
— JlocTaTHsl.
SIka CTaTHCTHYHA OLHKA 3YMOBIJIIOE ITOBHOTY OXOIUICHHS BCi€i
BUOIpKOBOI iHpOpMaLlii, TOOTO € BHUEPITHOIO?
— EdexrusHa.
— CopomokHa.
— Heswmimena.
*  JlocraTHsl.
SIka 3 3a3HaYEHNUX HUXKYE OIIIHOK HE € TOUYKOBOIO OLIIHKOIO?
—  Cepennst apudmeTryHa.
— Cepennst KBaJpaTHUHE BiIXHUIICHHS.
*  I'paHuri iHTepBay T€HEPAIBLHOI CepeTHbBOI.
— KinbkicTh enemMeHTiB B TpyIIi TeHEPaTbHOI CYKYITHOCTI.
Sk Ha3WBa€eTHCA TOBEIeHA HMOBIPHICTH TOTO, IO TIOMUJIKA BUOIPKH
HE MePEBHUIINTH JESKY 3a1aHy BEeIUYNHY ?
— Ilopir imoBipHOCTI.
*  JloBipya WIMOBIPHICTB.
— PiBens icroTHOCTI.
— PiBens BiporigHOCTI.
Sk Ha3MBAIOTHCS TPAHUIl, B SIKUX 13 3aJIaHOK0 WMOBIPHICTIO MOXE
3HAXOAMTHUCS F'eHepabHa XapaKTePUCTHKA?
— IcrotHi inTepBany.
— IurepBanbHa pi3HULSL.
— Po3smax Bapiamii.
*  JloBipui iHTEpBaJIH.
B sxux 3 mepenideHHX BHUMAJKIB BHKOPHUCTOBYETHCS HaBeleHa
¢dopmyna:
e

P(t) = L Tera?
y/4 -t

2z
* Tlpm  BIACYTHOCTI  CTaHAAPTHUX  TAOJMMIb  IHTEpBAIy
HMOBIPHOCTEH.
—  Ilpu BU3HAUEHHI IPAaHUYHOT TOMUIIKH.
— Ilpu Bu3HAuUEHHI PiBHS HMOBIPHOCTI, CEPEIHS TeHEPATBHOI.
— Ilpn Bu3HaueHHI piBHS HMOBIPHOCTI, KOIU HEBiJOME
HOPMOBaHE BiIXMJICHHS



6.10.

6.11.

6.12.

6.13.

6.14.

6.15.

6.16.

SIK Ha3MBa€THCS NOBIPUYMH IHTEPBaJ, KOJM PO3PAXOBYETHCS JIMILE
3HaYeHHS O3HAKHW, $Ki TEpEeBUIIYIOTh (200 HE TMEepPEeBUIIYIOThH)
3HA4YEHHS IIYKaHOTO IapameTpa?

*  OQHOCTOPOHHIN JOBIPYMIA IHTEPBAJL.

JIBoCTOpOHHIH TOBIpUKii IHTEpPBAIL.

—  JloBipuwmii iHTepBaI.

— InTepBanibHa Pi3HMIIA.

SIKi 3aKOHHM PO3MOALTY BBaKAIOTHCS KIACHYHUMH I10 BiJHOIICHHIO
IO 1HIIHX ?

— binomiansauit, Hopmanbauii, CT’FO/ICHTA.

*  binomianbHul, HOpManbHul, [lyaccoHoBHil.

— Hopwmanbuuii, [lipcona.

— Hopwmanwnuii, Ct'tonenta, [lipcona.

Ha sixoMy 3aK0HI IPYHTY€ETBCS MTepeBaskHA OUTBITICTh CTATUCTHYHUX
METOMIB JTOCIIHKEHHA?

dimepa-Crenexopa.

— Cr’rozeHra.

— Ilipcona.

*  Ha nHopmanbpHOMY.

SIK  Ha3WBAETBHCSI TEOPETUYHUH PO3MOALI, JI0 SKOrO MPSIMYE
EMITIPUYHUHI PO3IIOJIIT TIpH 7 —> *?

—  Knacnunnii po3nogin

—  YMOBHUIA pO3MOIiI.

*  3aKoH po3MoIily.

CrannapTHHHA PO3MOILIL.

SIKuM BUCHMM BIAKPUTHIA 3aKOH HOPMAJILHOT'O PO3NOALTY?

— bepnymni

—  @imepom.

— Cr’roieHTOoM.

*  Tayccom.

SkuM BueHUM 3pOOJIEHO BITUYTHHHM TEOPETHYHHNA BKIAI Yy
PO3pOOKY HOPMAIBHOTO 3aKOHY?

— Ilyacconom.

*  Jlammacom.

— IlipcoHowm.

—  ®@imepom.

SkuMM MaTeMaTHYHUMHU NapaMeTpaMy BU3HAYAETHCS HOPMaJbHUUI
po3moin?

* ;C’O'.
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6.19.

6.20.

6.21.

6.22.
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X o2 .
- Oo.t.

Yit.
SIKi cTaTHCTMYHI  XapaKTEPUCTHKH 3YMOBJIIOIOTH  (dopMmy i
10JIO’KEHHSI HOPMAJIBHOT KPUBOi?
—  Cepenns.
— Cepenne KkBafpaTHYHE BiXUICHHS.
*  CepenHs 1 cepeiHe KBAPATUIHE BiAXUICHHS.
— Jlucnepcis i cepeqHe NiHIIHE BiIXUICHHS.
[Ipn saxomy po3momini cepenHs apudMeTH4Ha, MOJa 1 MefiaHa
OyIyTh piBHI MiX CO00T0?
*  Ilpu HOpMaJIbHOMY CUMETPUYHOMY.
[Ipu momipHO acCHMETPHIHOMY .
— IIpu acumeTpruyHOMY.
— IIpu kpallHLOACUMETPUYHOMY.
Slke  crmoctepiraeTbCsi  CIIBBIIHOIICHHS MK  CEpeIHBOIO
apu(METHYHOIO, MOJOI0 1 MEAiaHOK TIPU CUMETPHUYHOMY
HOPMaJIbHOMY PO3MOIii?
Cepennst apudmeTruHa OibIla 32 MOy 1 MeJIiaHy.
— Cepenns apudMeTHYHA MEHIIIA 32 MOy, OUJIbIIIA 32 ME/TiaHy.
*  Cepennst apudMeTnuHa, MoJa i MeliaHa PiBHI MiXk c00010.
Cepennst apudMeTHuHa MEHINA 32 MOy 1 Me/liaHy.
SIK Ha3WBaETHCS KPUBA HOPMATBHOTO PO3MOAiNy, Ko ¥=01 0=17?
— TeoperuuHoro.
— Kanonivnoro.
— Jlorapudmiunoro.
*  HopmoBaHOI0.
[Tpu oOuKcneHi TEOPETUYHHUX YACTOT, SIKY KUTBbKICTh HEYHCICHHUX
4acTOT MPUHHATO 00'€THYyBATH?
— Jlo7.
- Joé.
*  Jlo 5.
- Hod4.
[Ipu sxomy aOCOMIOTHOMY PO3Mipi BiIHOLICHHS KoedimieHTa
acUMeTpii 0 CBO€i cepeTHbOKBAIPATUYHOI TOMHIIKH POOHUTHCS
BHCHOBOK TIPO HEBIMOBITHICTH EMITIPHYHOTO PO3MOILTY XapaKTepy
HOPMaJIBHOTO PO3MOAiTy?
- >2.
* >3,



6.23.

6.24.

6.25.

6.26.

6.27.

6.28.

- >l

- >0,5.

SIKMM TpaBUJIOM KOPUCTYIOTbCS Ha MPAKTHIN HPH JAOCHIKCHHI
CYKYITHOCTI Ha IPEAMET ii y3ro/pKEeHHS 3 HOPMaJIbHUM 3aKOHOM?

— IlpaBuiom ckmagaHHs QucCHepCii.

*  IIpaBuiom 3 curm.

— IIpaBuiom 3010TOro NEPETUHY.

— IlpaBunom po3kiiaganHs IMCepcii.

B skux cdepax JrOICHKOT MISTIBHOCTI 3yCTPIYalOThCS PO3IOJILIH,
ONMU3bKi 10 HOPMAJILHOTO, HalpiIe?

— 'V texHiu.

— VY Gionorii.

* B exonoMmir.

— B acrponowmii.

SIke 3 Ha3BaHUX HIKYE IOJIOKEHb BHUXOJUTH 32 MEXI acIeKTiB
3aCTOCYBaHHSI HOPMAJIBHOTO PO3MOIiTy?

— BwusnaveHHs HMOBIPHOCTI KOHKPETHOTO 3HAYCHHS O3HAKU.

— OriHKa CTaTUCTHYHUX MTapaMeTpiB.

— 1lpwm BU3HAUEHHI AOBIPYOTO iHTEpBATY.

*  Ilpu BU3HAUEHHI YMCEIBHOCTI BUOIPKH.

Bin sSKMX CTaTUCTUYHUX XapaKTEPUCTHK 3aJeKUTh IMOBIPHICTb
3HA4YeHHS t B CYKYITHOCTI 3 po3noaiiom Ct’tojenra ?

- Xt

*

b

9

< B 4
=1 w

, .
[lpu saxkux ymoBax posnoain Cr’roaeHTa HAOIMKAETBCS 110
HOPMaJIbHOr0?

[Tpu 3MeHIIEHH] YMCeNbHOCTI BUOIPKH.

*  Ilpwm 301IBIIEHH] YUCEITBHOCTI BHOIPKH.

— Ilpwm 30inbIIeHH] CepeTHFOTO KBAAPATUIHOTO BiIXUICHHS.

IIpu o> 15.

Sk HasuBaeTbcs KpuTepi, pospodacHuit K.Ilipconom  mist
3’sCyBaHHS BIJIOBITHOCTI MEBHOTO 3aKOHY PO3MOJiITY BHOpPaHOTO
JUTSE BiTOOpaskeHHs JOCITIDKYBAHOTO Py PO3MOALTY ?

—  Kpurepiii @imepa.

*  Xi-KBajpaT KpUTEPil.

— Kpurepiii Ct’roneHTa.

— Kpurepiii baptiera.
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6.30.

6.31.

6.32.

6.33.

6.34.

334

[Ipn sKkMX 3MiHAX YHCENBHOCTI BUOIpKH po3momin Xi —KBajpar
nepexomxm; y HOpMaJbHHNA?
[Tpu 301IbIICHHI.
— Ilpu 3MeHIIICHHI.
— Ilpwu 30inbIeHH] 200 3MEHIICHHI.
— Ilpun>15.
3a sKow 3 HaBeJeHHX (OPMYJ PO3PaXOBYEThCs Xi-KBajpar
KpUTepiit?

:Zg
:Zg
:Zg
:Zg

Sk Ha3WBaKOTh KPUTEPIH pO3MOMALNY, JJIsl BHU3HAYCHHS SIKOTO
3HAaXOAMTHCS CIIBBITHOMICHHS (PAKTOPHOI 1 3JIMIIKOBOI Jucrepcii?
— Ilipcona.

— Cr’rozenra.

*  dimepa.

— Jlamnaca.

SIK Ha3WMBaIOTh KIUIBKICTh OJMHHIbL CIIOCTEPEIKEHHS, 3JaTHHX
puiMaTy Oy/b-sKi (BUIbHI) 3HAUEHHS, 110 HE 3MIHIOIOTh CEPETHBOL
BEJIMYUHHU, TOOTO, 3arajbHOT IX XapaKTEePUCTUKH?

— BubipkoBa CyKkymHICTb.

— Mamna BuOipxa.

*  Ymcnmo CTyMeHiB BUTHHOCTI.

— Benuka BuGipka.

Uu Bupiliye mana BUOIpKa THIIOBI 3aBJIaHHS: OIIHKA CEPEIHBOI ;
BHU3HAYCHHS JIOBIPYMX IHTEPBATIB IeHEpabHOI CEpeHbOI; OIliHKA
PI3HHUIIb JBOX BUOIPKOBUX CEPEJIHIX; OI[IHKA CEPEAHBOI PI3HUILI?

*  Bupimye.

— He Bupimye.

Hns axoi 3a obcsirom BuOipku po3noain CT’ofeHTa BBaXKA€TbCS
TOYHHUM?

—  Jlng manoi.

— s Benukoi.

*  Jlnst Oy Ib-sIKOi.



6.35.

7.1.

7.2.

7.3.

7.4.

7.5.

—  Jlnst BuGipkm 3 m >20.

B sxux Bubipkax miansarae CTAaTUCTUYHIN OIIHIN Pi3HHUIA cepeaHix?
* Y Manux He3aleKHHX.

— ¥V manux.

— VY BeJIUKUX.

— VY 3ajeXHUX.

MOAYJIb 3
Tema 7. CTaTHCTHYHI MeTOAH BUMIPpIOBAaHHS B3a€EMO3B’SI3KiB

Y 4omy moJirae rojIOBHE 3aBJIaHHs AUCIICPCIHHOrO aHaizy ?

— CraTucTuuHe BUBUCHHS Bapiallii cepelHbOi BEJIMYMHU O3HAKH.

— BwusnaueHHs BUOIpKOBOI aucIiepcii.

* CrarucTUYHE BUSBIICHHS BIUTUBY (DAKTOPiB, sIKi 3yMOBIIOIOTH
MIHJIMBICTh O3HAKH.

— OOuucnenns (HakTOpHOI AUCTIEPCii.

SIki BIAMOBII BUXOIATH 32 MEXI1 3aBJaHb JUCIIEPCIHHOTO METO.Y,

KOJIW BiH BUKOHYE HE JOIIOMIXHi, a caMOCTiliHI (QyHKUIl B aHai3i

SKOHOMIYHUX SIBUIII?

— KinpkicHe BUMIiproBaHHS CHIM BIUMBY (DaKTOPHUX O3HAK Ta ix
CTIOJTy4YEHb Ha PEe3yJIbTATUBHY O3HAKY.

— BwusnaveHHs BipOTiAHOCTI BIUIMBY Ta HOTO JIBIPYNUX TPAHULIB.

—  AHaJji3 OKpEeMHUX CEePEJIHIX Ta CTAaTHCTUYHA OI[IHKA 1X PI3HUII.

*  BusHaueHHs  BIPOTIIHOCTI  BIUIMBY  (PAKTOPHUX  O3HAK,
pE3yJIbTaTH IPYITyBaHb.

Slxa 3 HaBelneHWX (OPMYJ BH3HAYa€ CTYIIHb BIUIHBY (DAKTOPHHX

O3HaK Ha pe3yJIbTaTUBHY ?

x 1n°=C.:C,
_ n'=C,:C,.
_ n'=C,:C,.
_ n’=C,:C,.

[1lo o3Hauae HaBeEHE PIBHAHHS : Co=Ci+Cp+Cct+Cp+..+Chpc9

—  Hucnepcito aii paxTopis.

— Jucnepcito aii noearanus (HakTopiB.

*  Jlucmepcito aii GpaxTopiB Ta iX MO€THAHB.

— Jlucmepcito pe3ylbTaTUBHOT O3HAKH.

SIKi BiANOBIII BUXO/IATH 3a MEXKI €TalliB AUCIEPCIMHOTO aHai3y?

— OOpoOka AHMCIEPCIHHOIO  KOMIUIEKCY  JUISL  OJEpKaHHS
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7.6.

7.7.

7.8.

7.9.

7.10.

336

3araipHO1, PAKTUIHOT Ta 3aJTUIIKOBOT TUCTIEPCIi.

— 3HaxomKeHHS TMTOMOI Baru (aKTOpPHOI 1 3aITUIIKOBOI
JIUCIEPCIH y 3araibHii AMCIIEpCii Ta IX KOPUT'YBaHHS Ha YHCIIO
CTYIIEHIB BIJIBHOCTI.

—  OmwiHKa BipOTigHOCTI BIUTMBY (DaKTOPIB Ta IX MOETHAHD

*  OriHKa BIpOTiIHOCTI 3aJIMIIKOBOT JIUCIIEPCii.

Slka 3 HaBemeHuUX (OPMYJ BU3HAYAE€ BEIWYMHY 3arajibHOT

Jqucnepcii?

. C.=C,-C,
x C,=C +C, '
_ C,=C, - C
_ m=C:C,

Slka 3 HaBeAeHHMX (OPMYN BHUXOAMTH 332 MEXKI OOYMCIICHHS
JHcIiepciii B 0AHO (paKTOPHOMY CTATUCTHYHOMY KOMITIEKCi?

q:thw
vy V)

C,=>h-
_C, = 72}1
x F=C, :C,
K= C;‘
SIky cTaTUCTHUHY XapaKTePUCTHKY BU3Ha4ae (popmyna €9
— JlesiaTa .

— KoedimieHT 0KpeMoTo BU3HAYCHHSI.

*  TlompaBo4HWE KOE(IIIEHT ISl PO3KIIATY CyMapHOi AucIepcii.

— Kinnesa nucnepciiina CTpykTypa.

Sxa 3 HaBelleHUX (OPMYJI BU3HAYAE CTYIIHD BILTUBY HEBPAaXOBaHHX
(akTopiB Ha pe3yJILTATUBHY O3HAKY ?

_ n*=C,.:C,.
* 77 =Cy: C
_ 7’ =C,:C,.

n’ =C,:C,.

2 _ . — 0,
1[0 o3Hauae Bupas 7u = Cun 1€, =166%9

— Cryninp BBy (aKTOPHOT O3HAKU HA PE3YJIbTATUBHY.

— Crymine BIUMBY (akToOpiB Ta iX MOEIHAHb HA PE3YIbTATHBHY
O3HaKy.

— KinpkicHy 3anmexHicTb pe3ynbTaTHBHOI O3HAKH BiIl JBOX



7.11.

7.12.

7.13.

7.14.

7.15.

7.16.

(bakTopiB.
*  CTymiHp BIUIMBY TO€JHAHB TBOX (DaKTOPIiB HA PE3yJIbTATHBHY
O3HAKy.
3a SIKUM KPUTEPIEM BHU3HAYAETHCS BIPOTIAHICTD il JTOCIIIHKYBAHUX
(hakTOpiB y AUCHIECPCIHHOMY KOMILIEKC ?
*  Kpurepiii @imepa.
— Kpurepiii Ct’roneHra.
— Kpurepitii Ilipcona .
—  Kpurepiii Jlamnaca.
Sk Ha3WMBaKOTh CTAHAAPTHI BIJHOIICHHS JCBIiaT, SKI 3HAXOMISTH 3a
MaTeMaTHYHUMH TaOIuLsAMu ?
—  Xi— KBagpar KpUTEepiil.
* F — xkpuTepiid.
—  t— KpHTepii.
— 4 — KpuUTepiii.
Sk y nucriepciifHOMY aHalli3i Ha3WBA€THCS MaTeMaTHYHA MOJEIb, B
SIKIF TOCITIJKYETHCS it TPhOX (DaKTOpiB?
—  @DaxTOpHMIA TUCTIEPCIHHUT KOMIIICKC.
bararodakTopuuii AuCTIepCiHHIA KOMILIEKC.
*  TpudakTopHUN TUCTIEPCIMHUI KOMILIEKC.
— Jucnepciiina MOJCIIb.
YoMy JOpiBHIOE CyMa OKpPEMHX CTYIIEHIB  BUIBHOCTI Yy
NBO(aKTOPHOMY JHCIIEPCIHHOMY KOMILIEKCI?
— Yucnay OauMHULB CIIOCTEPEKEHD.
Yucity oaAMHUIB CIIOCTEPEKEHb, 3SMEHIIEHOMY Ha OJHMHUIIIO.
Yucny cTyneHiB BUIbHOCTI, 3MEHIIICHOMY Ha JIB1 OJIMHUII.
Yucny cTyneHiB BUIBHOCTI 711 3arajibHOI AUCIIEPCii.
B skux Bumagkax BBaXKaeThCsl BIPOTiTHUM JOCIHIIKYyBaHUH BILJIMB
(akTOpiB HA pe3yNbTATUBHY O3HAKY?
—  FT>Fp.
*  FT<Fp.
—  FT=Fp.
—  FT#Fp.
SIki BiAMOBiMI BUXOAATH 33 MEXI XapaKTEPUCTUKH TUCIIEPCIHOTO
MeTOy 3 O0OKY BUKOHYBaHHUX HUM JIOTIOMDKHUX QYHKITIH ?
— OriHKa pe3ynbTaTiB rPyIyBaHb.
— OriHKa icTOTHOCTI KOe(II[iEHT KOPEeIsIil Ta pi3HUII cepeiHiX.
*  OmiHKa XapakTepy po3nojIiry BUOIPKH.
— Ouinka JiHiIiHOT MHOXHHHOI perpecii.

*
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7.17.

7.18.

7.19.

7.20.

7.21.

7.22.

338

Sxnii 3B'SI30K HA3MBAETHCSA KOPEISAIIHHIM?

®

[ToBHMIA 3B'SI30K MK O3HAKAMHU.

[ToBHUI1 3B'130K MIXk J1BOMa 1 OljIbIlIE O3HAKAMH.

HenoBHwuii 3B'SI30K MK O3HaKaMH, SKHH IPOSBISETHCS IPH
CIIOCTEPEIKEHHI MAaCOBUX JIaHUX.

HemnoBHuii 3B'130K MK O3HAKaMM, BCTAHOBIIEHWH Ha ITiJICTaBi
OJIMHUYHOT'O CIIOCTEPEIKCHHSI.

Sxa 3 BiI[HOBiILefI BUXOJUTH 3a MEXK1 MMPaBUJIBHOTO BU3HAYCHHSA
TIOHATTSA ((KOpeJ'ISIIIiSI))?

sk

3MiHa CepeHBbOI BEIMYMHHM OJIHIET O3HAKUA 3AJIKHO Bij
3HAYEHHS 1HIIO].

3ajleKHICTh MDK BHIAJKOBUMH BEJIHYMHAMH, sIKa HE Mae€
(YHKLIOHAJIBHOTO XapaKkTepy.

HermoBHa 3a1€XHICTh MK O3HAKaMH.

BusnauenHs hopmu 3B's3Ky.

o sBisIE COOOIO TIOHATTS «perpecisi»?

TicHoTa 3B'A3KY.

MareMaTiuHe OYIKyBaHHS 3MIHHOT BEJIMYMHH, 3YMOBIICHE
3MIHOIO BHIIAJIKOBOI.

JliHis, BUA 3aJ€KHOCTI CEpPeIHbOI BEIWYMHHU PE3YJIbTATHBHOI
03HAKH BiJl PaKTOPHOI.

Buj nponopuioHanbHOT 3aJ1€KHOCTI ABOX 3MiHHUX.

TTosicHUTH TOHATTS «CTOXACTUYHUN 3B'I30K).

%

Buj kopensiifHoro 3B'I3Ky

dopma KopesIiitHOTO 3B'SI3KY.

Tum 3B'SI3Ky MK BUIIAIKOBUMH BETHYMHAMH.

3B'SI30K MK BHIAJKOBUMH BEIUYMHAMHM, TIPU SIKOMY 3MiHa
OJIHI€T 3 HUX 3yMOBIIIO€ 3MiHY 3aKOHY PO3IOALTY 1HIIHUX.

Jatu BU3HAUCHHS NOHATTIO «(pOpMa KOPEJSLIHHOIO 3B'I3Ky».

%

Tun ananmiTuuHOi GOpMyNH; siKa BiZOOpakye 3aleXHICTh MIX
JIOCITIKYBAaHUMH O3HAKaAMH.

AHamniTHYHE PiBHSIHHS 3B'SI3KY.

KyToBuii koeilieHT y IPSIMOIHIHHOMY PIBHSHHI 3B'S3KY.

Bun nocniukeHHS B3aEMO3aJIeKHOCTEH MK O3HAKaMH.

Slka 3 BigmoBigeld BUXOAWUTH 3a MEXI BH3HAYEHHS 3aBIaHb
KOpEJSIIiHHOTO aHalizy?

*

BusHaueHHst cTymeHs BiIOKPEMJICHOTO CIIJIBHOTO BIUIMBY
(akTopiB HA pe3yIbTATUBHY O3HAKY.
Orninka mapaMeTpiB HOPMAJIBHO PO3MOAUICHOI TEeHepalbHOT



7.23.

7.24.

7.25.

7.26.

7.27.

CYKYITHOCTI (CepeHiX, AuCTepCiii, KoedilieHTIB KOPEIIIii).

— IlepeBipka icTOTHOCTI OIIIHIOBaHUX ITapaMeTPiB.

— BusBIEHHS CTPYKTYpH B3a€EMO3AJIEKHOCTI O3HAK.

JlaTi BU3HAYCHHS MOHATTIO «MYJIbTUKOTIHEAPHICTHY.

—  Kopensuiiina 3a1eKHICTh MK JOCTIKYBAHUMH O3HAKAMHU.

— TeopeTHuHO HE JOBEIACHHHA KOPENSAIIMHUNA 3B'SI30K MIXK
¢dakxTopamu.

*  Kopemsuist Mixk paxTopamu.

— KowmOiHamist KigbKOX PsiB PO3MOALTY 3 METOI0 TOOYAOBH
KOpeJsiiHOT MOJeri.

[{o o3Haua€ MOHATTS «JIiHEapU3aLis»?

— AmnanmiTMyHe BUPIBHIOBAaHHS JOCHIIKYBaHMUX 3B'SI3KIB 32
MaTeMaTHYHUMH (POPMYIaMHU.

— BusBneHHS KOpeNAIIMHUX 3B'A3KIB MUISIXOM BHKIIOYEHHS
(hakTopiB, JTIHINHO TOB'SI3aHUX MiXk COOOIO.

— Ilepexin Big miHilTHOTO 3B'S3KY 0 HENIHIHHOTO.

*  Tlepexin Bif HETIHINHOTO 3B'SI3KY IO JIHIHHOTO.

Slka 3 BiAmoBimelW BHUXOIWTH 3a MEXI BH3HAYCHHS IIepeBar

KOPEISIIHHO -perpeciifHoro MeToy rnepea MEeToI0M CTAaTHCTHYHHUX

rpymnyBaHb?

—  EnimiHyBaHHS BUIIAJKOBUX KOJIMBAaHb JOCIDKYBAaHUX O3HAK.

—  MOXIUBICTh OJHOYACHOI'O BHBUYEHHS 3B'S3KIB MDK KUIbKOMA
O3HAKaMH.

— OpeprxaHHs TOKa3HUKIB TICHOTH 3B'SI3KY Ta OI[IHKA MapaMeTpiB
TeHEpaJIbHOI CYKYIHOCTI 32 TaHUMHU BHOIPKH.

*  PamioHasibHe ¥ HAOYHE BHKJIAJCHHS HU(MPOBUX XapaKTEPUCTUK
JTOCHIJKYBaHHX SIBHIL.

SIK Ha3UBAETHCS KOPEIALIs, KOJIM O3HaKa PO3IILAAETHCSA  SIK

pe3yabTar aii ABOX 1 Oibiue dakTopis?

—  IIpsamoniniitHoro.

—  Kpusomniniitaoro.

— IIpocroto.

*  MHOXHHHOIO.

Sk HA3MBAETBHCS KOPCISILIHHMNA 3B'SI30K, NPU SKOMY 3HAYCHHS

pE3yNbTaTUBHOI O3HAKH 3MIHIOETHCA B IPOTWIIC)KHOMY HAarpsaMi

010 (hakTOpHOI?

—  KpuBoniHidHMIA.

*  OOepHEHUH.

—  Ilpsmuii.
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7.28.

7.29.

7.30.

7.31.

7.32.

7.33.

340

—  IlpsmoniniiiHuii.

Ski 3 mepenideHnx eTariB poOOTH HE CTOCYIOTHCS KOPEINSAIiHHOTO
aHaizy?

— MaremaTn4HO-eKOHOMIYHE MOJETIOBAHHS.

3HaXO0KCHHSI TapaMeTPIiB KOPEIISIIIHHOIO PiBHIHHS.

*  Bu3Ha4eHHS KOpeIsIii arpu0yTHBHHUX O3HAK.

— Ominka i aHai3 ofiepKaHUX Pe3yJIbTaTiB.

Sxuit MOXHa 3pOOMTH BHCHOBOK IPO XapakTep KOPEISIiHHOro
3B'SI3KY, SKIIO BEJIMYMHA OJICPKAHOTO KOeQillieHTa KOpeJsIii
craHoBUTH -0,816?

3B'I30K MPSIMUIA.

*  3B'SI30K 00EpHEHHI.

3B'S130K KPUBOJTIHIHHUI.

3B'SI30K MIPSIMOJTIHIHHHH.

SIkuii BUJII 3QJISKHOCTI XapaKTepu3ye B3a€MO3B'SI30K HaBEICHUX

HuK4e napameTpis ¥ TV T 99 9

—  Ilpsamuii 3B'130K Mi’K O3HAKaAMH.

— OOepHeHUH 3B'I30K MiXK O3HAKaMH.

BingcyTHicTb MiHIHHOTO 3B'S3KY.

*  IloBHy niHiMHY (QyHKIIOHAJIBHY 3a1€KHICTB.

Slka cxema DpILICHHS BB@XKAETHCA OUIBII NPUHHATHOIO, SIKILIO

00YHCITIOBANIBHI OTepariii KOpesIiifHOro aHami3y BHKOHYIOTHCS 3a

JIOIIOMOT010 3ac001B Masoi MexaHizamii?

— Aunropurmu Taycca.

— Meron nocninoBHUX HAOMMKEHD 3eiinerns.

— IIpaBumno Cappyca.

*  Cxema YeOwumieBa nmojaiHomax J{ymiTist.

JlaTi BU3HAYCHHS NOKa3HUKA KOS(IIlieHTa KOPEIIALLi.

— DBumipHuk TicHOTH 3B'SI3Ky TIpH TPOCTIH  KOPETSIiiHIA
3aJI€XKHOCTI.

— Ilapamerp piBHSHHSA perpecii.

— BuMipHUK TICHOTH KOpeNALIHHOTO 3B'SI3KY.

*  BuMIpHUK TICHOTH 3B'S3Ky T@pH MPOCTIH NPpSMOIIHIHHIN
3aJIEKHOCTI.

Slka craTHCTHMYHA XapaKTEPUCTHKAa BU3HAYAETHCA 32 (OPMYIIOIO

r:(;}—;}):a‘_c&q

— Inpexc xopensiii.
*  KoedimieHT Kopemsmii.



7.34.

7.35.

7.36.

7.37.

7.38.

— YactkoBuii KOediIieHT KOPEISIIii.

—  Kopensmiiine BiHOIIICHHS.

PospaxoBaHo koedilieHT perpecii BpokaiiHocTi BiBca (1/ ra) i
cobiBapTocTi Horo BUpoOHUITBA (TPH.). B SKUX OJUHUIISIX BUMIPY
IHTEPIIPETYEThCS Lieh KoedilieHT?

— [D'puBHi 3 po3paxyHKy Ha lrekrap.

— llentHepu 3 po3paxyHKy Ha 1 rexrap.

I'puBHI 3 po3paxyHKy Ha | EHTHeD.

— LlentHepu 3 po3paxyHKy Ha | TpHUBHIO.

B skux Bumagkax MOXKHA OJIEPKATH KOEPIIIEHT KOpesiii 3
B1J'€MHUM 3HaAKOM?

—  Ilpu MHO>)KMHHOMY JIHIHHOMY KOPEJISILIHHOMY 3B'SI3KY.

[Tp1 MHOXKMHHOMY KPUBOJIIHIMHHOMY KOPEISLIMHOMY 3B'SI3KY.

*  Ilpu mapHOMY JiHIHHOMY 3B'S3KY.

— Ilpum mapHOMY KpHBOJIHIITHOMY 3B'SI3KY.

Slka 3 HaBeOeHMX (QOPMYJ BUKOPUCTOBYETHCS [UIS BHU3HAUCHHS
Koe(inieHTa MHO)KHHHOT KOPEJIAIii?

2., 2
* A0, :0;

*

_ 0.0,

[Ilo xapakTepu3ye 4YHUCIIOBE 3HAYCHHS KOeQillieHTa MHOXHHHOI

netepminarii 0,8587

*  Bapiauis pe3ynbraTMBHOI oO3Haku Ha 85,8 % 3ymoBieHa
Bapialli€ro JOCTIKyBaHUX (PAKTOPIB.

— Ha mneBpaxoBani ¢akropu npunazgae 85,8 % mnuTomMoi Baru
BIUIMBY Ha 3MiHY PE3yJIbTaTUBHOI O3HAKH.

— Bapiauis pesynpraTuBHOi o03Haku Ha 85,8 % 3ymoBieHa
Bapialfiero BCiX MOKIUBHUX (DaKTOPIB.

— He inTeprperyetbes.

I{o o3nauae HaBeneHa Gopmyna: /= b =2): (m)7

— IcrotHicTh mapaMeTpiB pPiBHAHHS perpecii.

—  JloBipumii inTepBas KoedilieHTa KOpeIsLii.

— HopwmoBane BigxuieHHS.

*  IcToTHicTh KOE(DimieHTa KOPEISIii.
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7.39.

7.40.

7.41.

7.42.

7.43.

342

3a K00 (QOPMYJIOI0 TIEPEeBIPSETHCS ICTOTHICTH KoedilieHTa
MHO>KHHHOT KOpeItii?
(n—2): (1=
* RSy
_ (l—R2):( nfl).
(= )n-p).
B sikux BUMajKax BBAKAETHCS iICTOTHUM KOS(IIIEHT KOPEIIAIii?
)t

W

% 1,1
s mapameTpiB piBHSHHS perpecii HeoOXiTHO BCTAHOBUTH JOBipUi
IpaHMLl BHUIAJIKOBUX KOJIMBaHb. SIka 3 HaBeaeHuUX Qopmyn Oyne
BHKOPHCTAHA 3 IIE€I0 METOIO?

R: SR‘

; (Zyz_aozy_alzx)’):(”_z)

o—:0,
PR

(1-#):(Vu-1)

Yomy y popmymi 2 (. 1.25) 3a 3HAMEHHUK (AUTEHUK) B3ATO YHCIIO

CTYTICHIB BITLHOCTI?

— 11106 oxepxaTu GBI TOYHY CTATUCTUIHY XapaKTEPUCTHKY.

— 1llo6 omepxkaTu BIpOTiAHY OIHKY TOKa3HHUKIB TeHEpPaITbHOI
CYKYITHOCTI.

* [llo0 omep)kaTH HE3MIHEHY OI[IHKY IOKA3HUKIB I'€HEpabHOT
CYKYITHOCTI.

— 1llo6 onepkaTh ePEKTUBHY OI[IHKY TOKAa3HUKIB I'eHEpaIbHOI
CYKYITHOCTI.

OOuncneHHsM  cTaHAapTHOI  MOMWIKHM  DIBHSHHS  perpecii

BCTaHOBJICHO, IO JOBIpYMH I1HTEpBaJ KOJMBAETHCS y 3HAYHUX

Mexkax. UMM TIOSCHIOETBCS Taka HETOYHICTh HependaucHb

TEOPETUYHOTO PiBHS PE3yIbTATUBHOT O3HAKHU?

*  JlocmimkyBaHa ~— 3alleKHICTP €  KOPEJAIIWHOI, a  He

($YHKLI0HATBHOIO.
— 3aNexHICTh O03HAaK JOCITI/KyBajlacsi 3 HHU3BKHUM pPIBHEM
IMOBIPHOCTI.

— OpeprkaHi pe3ynbTaTH KOPEJAIIHHOTO aHaNi3y € BipOTiTHHUMH,
a He TOYHUMH.



7.44.

7.45.

7.46.

7.47.

7.48.

CrangapTHa  TIOMWJIKAa  PIBHSHHS  perpecii  BUSBHIACS
HEBIPOTiAHOIO.

Mo xapakTepu3ye YaCTKOBHI KOCQIIIEHT KOpENSMil y BUIAAKY
JOCTIIDKEHHS BIUIUBY IBOX (DAKTOPHMX O3HAK?

TicHOTY JHIHHOrO 3B'A3Ky MIXK pPE3yJbTaTHBHOIO 1 JaHOO
(haKTOPHOIO 03HAKOIO.

TicHOTY NiHIHHOTO 3B'SI3Ky MiX TBOMa (PaKTOPHUMH O3HAKAMH.
TicHOTY 3B'I3Ky MiK pe3yJbTaTUBHOIO 1 (PaKTOPHOIO O3HAKOIO.
TicHOTY JiHIHHOTO 3B'S3KY pE3yJIbTATUBHOI O3HAKU 3 OJHIEIO i3
(aKTOpHUX MPH BUKJIFOUEHH] Ji1 1HIIOT ()aKTOPHOT 03HAKH.

Slka 3 mepenmiyeHHWX BIJMOBiJeW BUXOAWUTH 3a MeEXI BHUMOT [0
noOyJOBH KOpEJSLIAHO - perpeciiHux Mojeneld arpapHo-
€KOHOMIYHUX SIBHIII?

daxTopu-apryMeHTH TIOBHHHI BioOpaxyBaTth 00'€KTHBHI
0COOJIMBOCTI CUTHCHKOTOCTIONAPCHKHX TTiATPHUEMCTB.

3anmekHa 1 JKOZHA 3 HE3WISKHUX 3MIHHMX HE IIOBHHHI
nepeOyBaTn y (DyHKIIOHANBHIN 3aJeXHOCTI BiA iHIIOT abo ix
TpyIIN.

KinbkicTh BKITIOYEHHX y MOJENb (PakTOpiB MOBHHHA OyTH HE
JTy’K€e BEJTHKOIO.

Bennuuna koedirieHTa KOpENsIii Mk BKIIOUSHHUMH Y MOJIENb
(hakTopamu He MoBHHHA repeBuiyBaTH 0,9.

SIKi 3 mepeniueHNX CTATHCTUYHUX XapaKTEPHCTHUK HE CTOCYIOTHCS
HEeTapaMeTPUIHUX KPUTEPiiB KOPEISIIHHUX 3B'SI3KiB?

*

Koedinient kopemnsii.
Koedinient kopensuii panris.
KoedinienT acomiarii.
Kpwurepiii 3nakiB.

Skuil HemapaMeTpHYHHI KPHUTEPid PO3paxoBYIOTH 32  (OPMYIIOI0

*

laZdz

nln*=1)9

KoeiuieHT acorriarii.

Koedimient dexnepa.

Panrosuii koeditient kopessiii CriipMena.
KoeilieHT KOHTUHTEHII].

Mix SIKUMH HeNmapaMeTpUUYHUMH KpPUTEPISIMH iCHYE 3aJIC)KHICTh,

LT
p=r,:2sin—

SIKy BU3HAYA€E BiTHOIICHHS o ?

KoediuienT kopensiii Ta Koe]ilieHT acomiarii.
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7.49.

7.50.

8.1.

8.2.

8.3.

344

KoedinienT xopensii padriB i Koedii€eHT KOHTHHTEHII1.
Koeinient @exnepa ta koedimienT CripMmeHa.

Jlinifinuit  koedirieHT Kopensauii 1 KoedimieHT Kopessiii
PaHriB.

Skuii HemapaMETPUYHHMH KPUTEPIH PO3PaxoBYIOTh 3a (POPMYJIOH0
K, = (”a 7”[)): (”a +”b) ?

*

Kpurepiii 3HakiB (koediieHT DexHepa).
KoedimienT acormiarii.

KoeilieHT KOHTHHTeHII].

PanToBuit koedimieHT kopensiii CriipMeHa.

Mo po3ymitoTh y KOpEJSAMil pAAIB JUHAMIKH IIiJ] TMOHSATTSIM
«TpeH»?

sk

3MiHa, sIKa BU3HAYA€ 3arajlbHUM HampsiM PO3BHUTKY, OCHOBHY
TEHJICHIIIIO PAY JMHAMIKH.

Henapamerpruynunii Kputepii.

HasBHicTh aBTOKOpEIALil Y pAgax AUHAMIKH.

CrienudiuHa CTPYKTypa BHIAIKOBOI KOMIIOHEHTH Yy psii
JIMHAMIKH.

MOJY.JIb 4

Tema 8. Anaui3z iHTeHCHBHOCTI JUHAMIKH

Slka 3 BigmoBimeH BHXOAWTh 32 MEKI BHMOI J0 MOOYJOBU PSIiB
IuHAMIKA?

*

BiporigHicTh, TOYHICTH, HAYKOBA OOTPYHTOBAHICTb.
[TopiBHSIHHICTH 32 3MICTOM.

[TopiBHSTHHICTB 32 TEPHUTOPIEIO.

[TopiBHSHHICTP MOMEHTHUX 1 IEPIOAMYHHX PSIIB.

Ska 3 BiJINOBiIel BUXOAMTH 32 MEXKi JIUCKPETHHUX PSJIIB JUHAMIKH?

%

MoMeHTHI psay.
[aTepBanbHi psiau.
HenepepsHi psaau.
Psnu cepenmix.

Jo sSKxux psaiB MUHAMIKK HaleXaTh MOKA3HUKH, OJIEpKaHI depes
MIEeBHI IPOMDKKH dacy?

sk

MoOMeHTHI.
IaTepBaNBHI.
JlnckpertHi.



8.4.

8.5.

8.6.

8.7.

8.8.

8.9.

— HemnepepgHi.

Ho saxux psAmgiB  AWHAMIKK ~ HaleXaTh  IOKAa3HHWKH, IO
XapaKTePU3yITh PO3MIPH SIBHIIL 3a TICBHI MPOMIKKH 4acy?

—  JluckperHi.

MoMmeHTHi.

*  IHTepBalbHI.

—  Psanau cepennix.

Jlo sikoro BUAY AWHAMIKH HajeKaTh MOKA3HUKHU TOTONIB'S XyJI00H
HAa MOYaTOK KOXKHOTO MICSIIsl pOKY?

*  MOMeHTHI.

[aTepBanbHi.

—  Psnu cepennix.

HenepepsHi.

3 SIKUM BHJOM CEepeAHBOI PO3PaxoBYIOTh CEPEIHBOPIUHY KUIBKICTb
Xyq1o0H, SIKIIO BifjoMa i YMCENbHICTh Ha MOYAaTOK KOKHOTO MIiCSIIs

poxy?

— ApudmernyHa.
*  XpoHONOTiYHa.
— Tapmoniitna.

— T'eomerpuuna.

3a SKMM BUJIOM CEpellHhOiI BHU3HAYAIOTh CEPEIHBOPIUYHUI PiBEHD
BUPOOHMIITBA MPOJYKIlI, SKIIO BiOMiI MIOpiYHI o0O0csaru i
BUPOOHUIITBA 32 6 POKiB?

*  Apudmernyna.

— XpoHonorivyxa.

— T'apmoniiina.

— T'eomerpuuna.

3a JOMOMOTOI SKHX CTATHCTHYHHX XapaKTEPUCTUK BU3HAYAIOTH
Bapialilo psAiB IMHAMIKH HABKOJIO CEpeAHbOI?

Po3max Bapiamii.

CepenHe niHIHE BIIXUJICHHS.

*  CepenHe KBaJlpaTUYHE BIIXWICHHS 1 KOe]iIlieHT Bapiarii.
Hucnepcis Ta KoeilieHT OCIUIIALIIT.

Slkuii  aHANITHYHMKA TMOKA3HUK psAAY JIUHAMIKH —XapaKTepU3ye
a0COJIFOTHY BEJIMYUHY PO3MIPY 3MiH sIBHILA?

— KoedimieHT 3pocranHs.

— Tewmn npupocry.

— AOcoutotHe 3Ha4eHHs 1% mpupocTy.

*  AGCOMIOTHHI TIPUPICT.
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9.1.

9.2.

9.3.

94.

9.5.

9.6.

346

Tema 9. AnaJii3 TeHAeHIiii PO3BUTKY Ta KOJUBAaHb

3a SKUM BHAOM CEPEIHIX PO3PaxOBYIOTh CepeiHiii KoedimieHT

3pocTaHHs?
— ApudmernuHa.
*  T'eomeTpuuHa.
— Ksagparuuna.
—  XpoHonorivyHa.

Slka KiJbKiCHa CTaTUCTHYHA XapaKTEepUCTHKA psIy JIWHAMIKH
BU3HAYA€ TEHCHIIIO PO3BUTKY SIBUILA?

ABTOKOBapiairis.

—  ABTOKOpeTSILis.

Tpenn.

Perpecis.

Skmii BUA TeHJAEHILIi PO3BUTKY SBUINA XapaKTEPU3y€e TECHICHILIO
3MiH 3B'SI3Ky MK OKDEMUMHU PiBHAMH PsiTy?

— Tenpgenmis cepeTHBOTO PiBHS.

— Tenpenmis qucnepcii.

*  TenaeHIis aBTOKOPEIISIII].

— TenpeHIis B pyci MOKa3HUKIB IIPUPOCTY.

Y d4omy momsirae CyTh 3aBIaHHS IIOJ0 BUKOPWUCTAHHS TPUHOMIB
00poOKM pSJIIB AMHAMIKK 3 METOK) BHSBIICHHS TOJIOBHOI TEHJICHIIIT
PO3BUTKY sIBUILA?

— BcranoBnenHss xapaktepy il  OCHOBHMX TPHYMH, MIO
BU3HAYAIOTh IMHAMIKY SIBUILA.

— EniminyBanHs [1ii BUNAOKOBHX, IPYTOPSAHUX TMPHYUH, IO
BU3HAYAIOTh IMHAMIKY SIBUILA.

*  EnimiHyBaHHS [ii BHMIAQAKOBUX MPUYUH Ta BCTAHOBJICHHS
XapakTepy Aii OCHOBHHX MPHYHUH, 110 BU3HAYAIOTh AWHAMIKY
SBUIIA.

— IlobynoBa MmatemaTnaHUX (GYHKITINA THHAMIKH.

B sxux BHmagkax BHKOPHUCTOBYIOTH TIPHHOM 3MHKaHHS pSJIiB
MHAMIiKu?

*  Ilpu HEMOPIBHSIHHOCTI PIBHIB PSIIB JHHAMIKH.

— Ilpu BUsIBJICHHI 3aKOHOMIPHOCTI PO3BUTKY SIBHIIA.

— Ilpu BusIBIIEHH] XapaKTepy rOJOBHOI TCH/CHIIT AUHAMIKH.

—  Ilpu BusiBIIEH] TUIY 3arajdbHOT TEHACHIIT IMHAMIKH.

1o po3yMirOTh ITiJT 3arajIbHOF0 TeHICHIIIE TUHAMIKN?

— TenpaeHuis B pyci NOKa3HUKIB JUHAMIKH.

*



9.7.

9.8.

9.9.

9.10.

9.11.

— Tenpaenmis 10 3poCcTaHHS PiBHS SBHIIA.
— Tenpenmis no 3pocTanHs a00 3HWKEHHS PIBHIB PATY.
*  TeHpeHLiss A0 3pOCTaHHS, CTAOUIBHOCTI a00 3HIIKCHHS PiBHS
JTAHOTO SIBHIIIA.
SIka 3 BiANOBiAEN BUXOAUTH 3a MEXI1 TUIIB AUHAMIKA?
—  AOCOJIIOTHI TIPUPOCTH 3POCTAIOTh.
— AOCOJIIOTHI IPUPOCTHU CTAOLIBHI.
— TemHu 3poctanHs cTabiibHI; TEMIU 3pOCTaHHS 301BIITYIOTHCS.
*  TewmIn 3poCTaHHS 3MEHIIYIOThCSL.
Sxi 3 mpuiioMiB BHSABICHHS 3arajbHOl TEHJACHIII PO3BHUTKY 1
XapakTepy IOUHAMIKH CIJiJi BHUKOPHCTOBYBATH, KOJIM PiBHI pALY
JUHAMKH 3HAYHO BapirorOTh?
*  3riamKyBaHHS HUIAXOM YKPYIHEHHS IHTEepBaJIiB,
3IJIaJUKYBAHHS 34 TIOIIOMOT'OK0 KOB3HOI CEPEIHBOL.
— TloOynoBa rpadikiB ps/IiB AHHAMIKH.
— 3MuUKaHHS PAJIB JUHAMIKH.
— BwusnauenHs aBTOKOpeNAmii y psaax JHHAMIKH.
3 MeTOr0 BCTaHOBJIIEHHS TEHJEHIIi PO3BUTKY SBHINA IOCTITHUKOM
BHJIICHO TIEBHHUI €Tam WOTO PO3BUTKY W OOpaHO THIT aHATITUIHOI

byHKLiT =D+ al  fepii croci6 o6pobKu  pANIB  AMHAMIKM
BUKOPHUCTAHO B IAHOMY pa3i?

— BwupiBHIOBaHHS NUTSIXOM YKPYITHEHHS iHTEpBaiB.

— BupiBHIOBaHHS CITOCOOOM KOB3HOI CEpeIHBOI.

*  AHanmiTHYHE BUPIBHIOBAHHSI.

— IloOynoBa maremMaTndHUX QYHKIIH JHHAMIKH.

Sxwit  TEn aHamiTMYHOT  (QYHKIII ~ BUKOPUCTOBYIOTH  JUIS
BUDPIBHIOBAHHSl psy JAWHAMIKK Yy BHUIMAJKaX, KOJH a0CONIOTHI
MPUPOCTH PIBHOMIPHO 301IBIIYIOTHCS?

—  PiBHsHHS npsimMoi.

*  PiBHSHHS apaOou.

— PiBHsSHHS MOKa30BOI (QYHKIII.

—  Pang @yple.

SIKy 3 HaBeIEHUX MaTeMaTHYHHUX (YHKLIH BHKOPUCTOBYIOTH IS
BUDIBHIOBAHHSI PSAKY JIMHAMKH, SIKIIO KOE(ILi€eHTH 3pOCTaHHS
(JraHITFOTOBI) CTAOLTHHI?

Y, =aq, + alt

Yy, =a,+at+ avzl‘2 + a3t3 .

* Y, = aat
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_ m
Y, =a,+ Z(ak coskt + b, sin kt’

— x=1
9.12. SIxa 3 BianoBiznel BUXOJUTH 332 MEXi CIIOCO0IB BU3HAUCHHS CE30HHUX
KOJIMBAaHb y psAfaxX AUHAMIKH?
— PospaxoByerbcst cepeaHs apudmeTHdHa pLy, 3 SIKOIO
TTOPIBHIOETHCS MOMICSIHI PiBHI.
— Po3paxoByrOoThCS 1HAEKCH CE30HHOCTI 3a CIIOCOOOM,
— PospaxoByroThcs iHIEKCH CE30HHOCTI 3a CITOCOOOM, BKa3aHUM Y
1. 1; MOTiM 3HAXOAUTHCS cepeaHs apuMETHIHA 3 iH/ICKCIB.
— Po3paxoByerbcst BinHOIICHHST (DAaKTUYHUX IMIOMICSYHUX PIBHIB
JI0 KOB3HOI cepejHboi, po3paxoBanoi 3a 12 mic. Ha miacrasi
[UX CIIBBIHOUICHb 32 PS POKIB PO3PAaXOBYETHCS CEPEAHs
apudMeTryHa JIsl KOXKHOTO MICSIIS.
* Po3paxoByeTbcsl cepeAHss apupMeTHUHA psAgy. 3 HEIO
MOPIBHIOIOTBCS CEPEeIHI KOB3HI TPUMICAYHI PiBHI.
9.13. Ilo po3yMitoTh y KOpemsitii psiiiB AMHAMIKH ITiJ] TIOHSTTSAM «TPEeHI»?
*  3wmiHa, sKa BHU3HAUAE€ 3arajbHUI HAIpsIM PO3BUTKY, OCHOBHY
TEHICHITIIO PSA/IB TUHAMIKH.
— Hemapamerpudanuii kpurepiii.
— HasBuicTs aBTOKOpENAMii y psAgax AMHAMIKH.
— Cpnemmdiuna CTpyKTypa BHITAJKOBOI KOMIIOHEHTH Y Pl
JTUHAMIKH.
9.14. HazBatu KpuTepidl, SKHH BUKOPHCTOBYETHCS JIISI  BHSBICHHS
HAsSBHOCTI aBTOKOPEJISALIT Y BIAXUICHHSIX BiJl TPCHIA.
—  Kpurepiii [Tipcona.
— Kpurepiii CteroneHTa.
— Kpurepiii ypb6ina.
*  Kpurepiii Hyp6ina-YotcoHa.
9.15. 1o o3Hauae TepMiH «MYJIbTHKOIIHEAPHICTH» B PSAAaX JTUHAMIKN?
— HasBHicTh pyHKIIOHATBHOTO 3B SI3KY.
— CryniHb TicHOTH.
— KpuBomniniiiHuii 3B’ A30K.
*  HasiBHICTb CHJIBHOT KOPEJSIIIii Mi’K HE3aJIe)KHUMH 3MIiHHUMH.

Tema 10. IngexcHuii MeTox
10.1. SIx Ha3uWBalOTh B IHJICKCHOMY aHajli3l 00'€qHAHHS PI3HOPIAHUX
€JIEMEHTIB B OJIHY CYKYIIHICTH?

— IgnexcHHUU KOMILIEKC.
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10.2.

10.3.

10.4.

10.5.

10.6.

10.7.

*

Mopenb iHIEKCHOTO aHaMNi3y.
Arperar.
ArperaTHUl 1HACKCHUH KOMILJICKC.

Slka 3 BinoBiel Aa€ BU3SHAYCHHS CTATUCTHYHOTO 1HIACKCY?

%

IToka3Huk.

BinHocHa BenuynHAa.

KomiuiekcHuii MoKasHUK.

BinHocHa BenuuMHA, OJiepaHa B Pe3yJbTaTi MOPIBHIHHSI
CKIAAHUX  €KOHOMIYHHMX  SBHUI, 1[0 HE  MifISrarTh
Oe3nocepeIHbOMY TiJICYMOBYBAHHIO.

SIKi iHAEKCH BiOOPaXXyIOTh CIiBBITHOMICHHS MPOCTUX OJMHUYHHUX
MOKa3HUKIB?

*

ToranbHi.
Cybinnekcn.
InmBimyainbHi.
3arajpHi.

Slk Ha3wBaeThcsl B Teopil 1HJAEKCIB TOKAa3HUK, 3MiHY SKOTO
XapaKTepu3ye 1HAEKC?

%

CyMipHHK.
InnexcoBana BeTMYMHA.
EnimiHoBaHa BeM4uHa.
Cepennst BeTU4HMHA.

Sk Ha3WBa€TbCcS B 1HIEKCHOMY KOMILUIEKCI IMOCTiIHHA BEIMYHHA,
THOB'13aHa 3 1HJEKCOBAHOO?

*

CyMmipHUK (Bara).
[lopiBHIOBaHA BEeNUYHHA.
Koncranra.

CepeniHs BeMYUHA.

Sk xnacudikyroTbes iHIEKCH 3a CHOCO00M O0YA0BU?

*

ArperaTHi, TOTalbHi, CEpeIHi.

ArperaTHi, cepe/Hi i3 iHANBIIyaTbHNAX, CEPETHHOTO PiBHS.
ArperaTHi, TPyTOBi, iIHAWBITyaJIbHI.

ArperarHi, CepeHbOr0 PiBHS, 1HIUBIyaIbHI.

Sk kimacudikyrOThCs IHIACKCH 3a CTYIIEHEM OXOILUICHHS €JICMCHTIB
SBUI?

%

IHmBiMyalibHi, 3arajibHi.
InmBiMyalbHi, arperaTHi.
3araibHi, TOTAJIbHI.
I'pymoBi, iHAMBIdyaNbHI.
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10.8.

10.9.

10.10.

10.11.

10.12.

10.13.

10.14.

350

Slknmu ciocobamMu MOKHA TTIOOYyBaTH iHAEKC Pi3UIHOTO 00CATY?
* Sk arperaTHHH 1 K cepenHi 13 IHANBIAyaTbHAX.

— Sk 3arayibHU# 1 SIK 1HAUBITyaIbHUH.

— Sk TOTanbHUi.

— Sk rpynoBui.

SIK HAa3MBAETHCS 1HIEKC, OJIEPIKAHUMN 32 PIBHSAHHIM: PXTENIL:

— ArperaTHwmii iHIEKC BapTOCTI.

*  ArperaTHMi 1HICKC (pi3MYHOr0 00CATY.

— Imgekc BaprocTi.

Iupekc wi-.

3a Kot GopmMoro cepeIHbOT PO3PaXOBYIOTh CepeHI 1HAEeKCH?

*  ApudMeTHYHOI, rapMOHIHHOI.

ApudmeTnuHoi.

— T'apmoniiinoi.

—  CTpyKTypHOI.

Sxy ¢opmy iHAEKCY BUKOPHCTOBYIOThH B aHANi31, AKIIO BUX1IHI 1aH]
HecyTh iH(oOpMaILilo mpo BapTicTh MPOAYKLIi 3BITHOrO mMepiony B
0a3ucHUX LiHax?

CepenHio apu(MeTHIHY.

Cepennio rapMoHiiiHy.

—  Cepennro apudmernuHy abo cepeIHIO TapMOHIHHY.

Bynp-axy cepemnto ¢popmy.

Slka ¢opma iHgekcy Oyle BHKOpPHCTaHa B PO3paxyHKax, SKIO B
PO3MOPSDKEHHI JIOCTIAHUKA € JaHi: a) IHAUBIAyalbHI I1HIACKCH
o0csiry; 0) BapricTh nponaykmii y 0OasucHomy porui? Tpeba
BU3HAYUTH iHJIEKC (Di3MUHOTO 00CHATY.

—  Cepenniii rapMOHIHHHH.

— ArperaTHHH.

—  CepenHiit 3 iHIUBITyaJIbHUX.

*  CepenHiit apuMeTHUHHA.

Sk kiacugikyroTh IHJIEKCH 3aJIeKHO BiJ| TIEPioay Yacy, B3SATOTO 3a
OCHOBY TIOPiBHSIHHSI?

— Ilepionnysi.

— ba3sucHi.

—  JlaHmorosi.

*  ba3ucHi Ta JIAHIIOTOBI.

Slknii  B3a€MO3B'SI30K iCHye MK Oa3WCHUMH 1 JaHIFOTOBUMH
iHIexcamu?

—  Ilpsamuii.



— OOepHeHUH.
— JloOytok  0a3WcHWX IHAEKCIB JOPIBHIOE  JIAHIFOTOBOMY
OCTaHHBOTO MEPIOY.
* JloOyTOK  JIQHIFOTOBHUX  IHAEKCIB  JOPIBHIOE  0a3MCHOMY
OCTaHHBLOTO MEPIOY.
10.15. Slkuii TepMiH BUKOPUCTOBYIOTH TIPU 1HTEPIpETallii iHAEKCIB, SKIIO
3a 0a3y MOpiBHAHH MPHU 00unciIeHHI oeperhes 100 %?
— IIpoueHnr.
*  TlyHKT.
— IIpowmine.
— Ilponenumine.
10.16.3HaiiniTe OpaBUIBHY BIANOBiAb 32 TAaKUMU pe3yJibTaTaMU
po3paxyHkiB: y 2004 p. ingekc 1iH momo 2003 p. miaBUIIUBCS Bif
115 no 120%. 3a 6a3y nopisusaus (100 %) B3sTe 2003p.
— Inapekc 361mbmuBes Ha 5 %.
Iaexc 30impIMBCS HA 5 OIMHUIH CBOTO BHMIpY.
— Inpekc 30inbmuBes Ha 0,05.
*  |mgexc 301TBIIMBCS HA 5 MMyHKTIB.
10.17. SIx Ha3uBa€eTHCA IHAEKC, IPEACTABICHUH BiTHOCHOIO BEIMYHOIO, 1110
XapaKkTepu3ye JIMHAMIKY JBOX CEPEIHIX MOKA3HHUKIB?
*  IHJeKC 3MIHHOTO CKJIay.
[Hnexc ¢ikcoBaHOTO CKIAMYy.
— Iapexc 3 mocTiHOIO Baroo.
— Iapexc i3 3MiHHOIO Barow.
10.18. flky CTaTUCTUYHY XapaKTEPUCTUKY OJCPKYIOTb BiJIHOLICHHIM
IHJICKCY 3MIHHOT'O CKJIaJly JIO iHJeKCY (piKCOBaHOTO CKiay?
— Iapexc cepeqHbOrO piBHSI.
*  IHOEeKC CTPYKTYpH.
— IHAeKkc 3 HOCTIMHOIO Baroxo.
— CepenHiii iHIEKC.
10.19. fIky cTaTUCTUYHY XapaKTEPUCTUKY OJEPKYIOTh TOOYTKOM iHIEKCY
CTPYKTYpH Ta iHIEKCY (PiIKCOBAHOTO CKIaTy?
*  IHAeKC 3MIHHOTO CKJIAAYy.
— Ianexc i3 3MIHHUMU Baramu.
— Ianexc 13 mOCTIHHUME Baramu.
—  CepenHiit iHIEKC.
10.20. SIka BiAMOBIIb BiOOpaXKye OCHOBHI BUAM €KOHOMIUHUX 1HJCKCIB?
— Ingexcu cepeIHbOTO PiBHSL.
* IHmexcw MPOAYKTUBHOCTI Tpami, iHAeKcH (i3m4HOro o0csry,
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IHAEKCH IIiH, iHAEKCH cO0iBapTOCTI.
— Inpekcu cTpykKTypH.
Ingexcu ToBapooOOpoTy.

10. 21 Sk HA3MBaIOTBCS IHIACKCH, L0 XAapAaKTCPHU3YIOTh CITiBBIIHOIICHHS

11.2.

11.3.

352

plBHlB SIBUII Y TIPOCTOPi?
3arajbHi.

— TotanbHi.

*  TepuTOpiajbHi.

— CyOGingekcu.

MOAYJIb 5
Tema 11. BubipkoBuii metoa

SIK Ha3MBA€TBHCS BUJl CTATUCTUYHOIO CIIOCTEPEKEHHS, NMPU SKOMY
OOCTe)XEHHIO TMJUIsITae JIMIIe 4YacTHHA OJWHHI CYKyITHOCTI,
BiJIiIOpaHNX HAa OCHOBI HAYKOBO PO3POOIEHUX MPHUHIIUIIIB?

*  BuOipkosge.

—  CyuinabHe.

— OOcCTe)KeHHSI OCHOBHOTO MacHUBY.

AHKeTyBaHHSI.

SIkuil BUKOPHUCTOBYIOTH CHOCIO BijOOpY y BHOIPKOBY CYKYIHICTB,
SKIIO BiIOIp OJMHHUIIL 3 TEHEPAIbHOI CYKYITHOCTI 3/iHCHIOIOTH
yepes piBHI IPOMIXKKHU?

— Tunoswuil.

BiacHe BHITagKOBHIA.

*  MexaHIYHUH.

—  Cepilinuii.

Skuil BUA CTaTUCTUYHOTO CIOCTEPEKEHHSI 3aCTOCOBYIOTH IS
OJIEpXKAaHHS XapaKTEPUCTUK T'€HEpalbHOI CYKYNHOCTI IpU YMOBI,
0 3aTpaTH mpami i 3acobiB Ha 30ip iH(OpMarii MOBHHHI OyTH
MiHIMaTbHUMU?

— OOcCTe)KEeHHSI OCHOBHOTO MacHUBY.

—  CyuinbHe.

— HecyminbHe.

*  Bubipkose.



11.4.

11.5.

11.6.

11.7.

11.8.

11.9.

3 mepenmiyeHnX HIKYe BUOIPKOBUX CYKYMHOCTEH, SKi BHOIpKH
BBaXXAIOTHCSl MAJIMMHU 32 00CSTOM OJMHHULb CIIOCTEPEKESHHS?

— o 50.

—  Ho 70.

*  Jlo 30.

- Jo 100.

SIK HA3UBAIOTHh BJIACTHBICTH BUOIPKOBOI CYKYITHOCTI BiITBOPIOBATH
reHepabHy CYKYMHICTh?

— ImeHTHuHICTE.

—  TunogicTk.

*  Penpe3eHTaTUBHICTb.

—  YHi]iKOBaHICTb.

VY CKIIBKM Ppa3iB CKOPOYYETHCS OOCSAT pOOIT MOPIBHAHO [0
CYIUTEHOTO CITOCTEPEIKEHHS, SIKIIO BUOIPII mimmsarae 5 % oauHUID
3arajabHOI KITbKOCTI?

* ¥V 20 pasis.

VY 25 pasis.

— VY 10 pa3is.

VY 15 pasis.

o
SIk Ha3MBa€THCS MOMUIIKA BUOIPKH, OjiepKaHa 3a HopMyIior Vn 9
— I'panuuna.
Cepenusi.
Bumnankosa.
— Cucremaruysa.

*

SIx Ha3WBaeTHCS TOMMIIKA BHOIPKH, ofiepkaHa 3a popmyrnoro V 77 ?
*  I'panndna.

—  Cepenns.

— Bumnankosa.

— Cucremarnysa.

BenuurHa K0T MOMHJIKM BHOIDKM — XapaKTEpU3YE  CEPEIIHE
KBaJIpaTHYHE BIJXUJICHHS BCIX MOXKJIMBUX BHOIPKOBHMX CEPEIHIX Bij
reHepabHOI CepeHbOI?

— I'panuyHOIl.

— BwumnankoBoi.

— CucrematuuHoi.

*  CepenHboi.
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11.10. Sxwuit crioci6 Bimbopy moTpedye momnepeaHpoi rpaaalii reHepairbHOT
CYKYITHOCTI Ha SIKiCHO BiJIMiHHI TpyTH?
*  THUIOBH.
—  CepiiiHuii.
— Biacue BunankoBui.
—  MexaHiYHHIA.

11.11.3a sikor0 (GOpMYJIOI0 BH3HAYAETHCS TPAHUYHA TOMHIIKA CEPEIHBOT
pu OE3MOBTOPHOMY BigOOpi?

>
1]

(e}
_ n
11.12. Sk 3MiHUTBCA CepeaHs MOMUIIKA BUOIPKH IIPHU MMOBTOPHOMY BiOODi,
SIKIIIO YMCEIBHICTh BUOIPKHU 30UThIINTH Y 4 pazu?
— He 3minuThbCs.
— 30inbmmThes Yy 4 pasu.
*  3MEHIINTHCS y 2 pasu.
— 3MeHmHuTHCA y 4 pasn.
11.13.3a sxor0 (GopMyJOI0 BH3HAYAETHCS CEPEOHS MMOMIIIKAa YaCTKH
O3HAKW, SKIOI0O OOCTeXEHHS  3MIMCHEHO 32  TPUHIIUTIOM
0e3moBTOPHOTO BiAOOPY?
w(l—w)

11.14. flknii piBeHb IMOBIPHOCTI HaHyYacTille BUKOPUCTOBYIOTH IIpH
pO3paxyHKax B aHaJi31 arpapHO-eKOHOMIYHHX SIBUIIT?
- 0,683.
* 0,954,
- 0,997.
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11.15.

11.16.

11.17.

- 0,999.
IIpu BupimeHHI MUTaHHS OpraHizaiii BUOIPKH, sKa CTATUCTHYHA
XapaKTEPUCTHKA BBAKAETHCS KpUTEPiEM?
—  Cepenns.
Hucnepcis.
*  Tlomuika BHOIpKH.
—  ImoBipHICTb.
3a siKor0 3 HaBeJeHUX (DOPMYJT PO3PAXOBYIOTh YUCEIILHICTh BUOIPKH
IpH BHM3HAYCHHI 1 OMLIHII CepeAHbOI O3HAKKM 33 CXEMOIO
0e31OBTOPHOTO BifOOpY?
t’c’
_ TR
e t’0’N
* AN +1c?
2w(l-w)
n= T —
— A )
2w(l-w)N
n= 2 2
AN+ 2wl - w)

SxuM  crocoboM  3IIHCHIOETHCS PO3MOBCIOKEHHS PE3YJIbTATIB

BUOIPKH, SKIO BUOIPKOBA CepeIHs TOMHOXKYETHCSI HA BiIITOBIIHHIA

MOKa3HUK 00csATy?

*  Croci0 mpsMoro nepepaxyHky.

—  Cmoci6 nmonpaBoYHHUX KOEQIli€HTIB.

— Crnoci6 mpsMoro mepepaxyHKy 3 BpaxyBaHHSM IOINPAaBOYHUX
Koe(iIlieHTIB.

— IlInsxom po3paxyHKy iHTErpOBaHUX MOKa3HHKIB.

Tema 12. IlonaHHs CTATHCTUYHUX JAHUX: Ta0 i, rpadiku, kapTu

12.1.

12.2.

HasBaTy BUIM CTATHCTHYHUX TAOJIHIS.

— Ipocri.

—  Cxurammi.

— I'pynosi.

*  IIpocrti, TpynoBi, KoMOiHaIIHHI

Jlo sIKOTO BHJy BiTHOCHUTBCSI CTATUCTHYHA Ta0JIUI, OOy 0BaHa 3a
TPhOMA TPYITyBATBHUMHU O3HAKAMU?

— CknapgHa.

— I'pynosa.

— Amnanitu4sa.
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12.3.

12.4.

12.5.

12.6.

12.7.

12.8.

356

%

Kowmb6inariiiga.

Slka 3 BiAMoOBiZeW HE BITHOCHUTHCA A0 TPaBHI O(OPMIIEHHS
CTaTHCTHYHHX TaOINIb.

sk

CratucTuyHi TaOJIUIl TOBUHHI OyTH 3aMKHYTI.

Haspa tabuuiti, 11 rpad i psaKiB HOBUHHI OYTH CTUCIMMH.
OauHUI BUMIPY BKa3yHOThCS TiCIs Ha3BH TaOJHII.
BifcyTHICTB SIBUIIA TO3HAYAETHCS CHMBOJIOM «-).

Slka 3 BifinoBiiel Ja€ BUSHAYCHHSI CTATUCTHYHOTO rpadika?

%

300pakeHHS SIBUIIl HA PUCYHKY 32 JJOIMTOMOT'OK) CHUMBOJTIB.
HaouHe 300pakeHHsI CTATUCTUYHUX JTaHUX.

Crnoci0 HAOYHOrO0 TMOJAHHS CTATUCTUYHUX JAHMX Ta IX
CIIBBIJIHOIIEHh 3a JIOTIOMOTOK) T€OMETPHYHUX 3HAKIB 4YH
iHImUX rpadiyHuX 3aco0iB.

Crioci0 HAOYHOI'0 MOJAHHS CTATUCTHYHHUX JAHHX 13 METOIO IX
aHamizy.

Slka 3 mepenideHWX BIATIOBiAEH BUXOAWTH 3a MEXi BH3HAUYCHHS
0COOJIMBOCTE MOBH CTaTUCTHYHUX TpadikiB?

*

besnepepBHicTh Bupasy.
JIBomipHicT TpadiYHUX 3HAKIB.
CBoepiiHiCTh rpadivHOT CUCTEMH.
BimokpemiieHiCTh BUKIIALY.

VY 4omy BiIMiHHICTh CTaTUCTUYHUX TpadikiB Big rpadikiB B3araini?

%

Oco0nuBicTh MOOYIOBH.

BinokpemiieHiCTh BUKITATY.

JIBoMIpHicTb rpadiuHuX 3HAKIB.

[IpenmMet mocimiKEHHS — MacOB1 CTATUCTHYHI JIaHi.

Slka 3 mepenidyeHMX BIAMOBiACH BUXOAWTH 3a MEXI BH3HAUCHHS
€JIEMEHTIB CTAaTUCTUYHHX TpadikiB?

%

[Tone rpadika, rpadivni 3HAKH.
Hasga rpadika.

[IpocTopoBi i MacITaOHI OPIEHTHPH.
Excrumikartis rpadika.

Illo mokjgageHO B OCHOBY HayKOBOI Kiacu(ikaiii CTaTHCTHYHHUX
rpadikis?

*

dopmi 1 TUIH TpadiKiB.

YMOBHI 300pa)XeHHsI Ta 3arajbHe NPU3HAYCHHS.

3aranpHe MpU3HAYCHHS, BUAW, (OPMH 1 THUIH OCHOBHHX
CJIEMEHTIB.

[IpenmMet moCIiKCHHSI.



12.9.

12.10.

12.11.

12.12.

12.13.

12.14.

12.15

Sk kmacugikyoTscs rpadiky 3a BUAAMHA iX OIS ?

*  Jliarpamu, KapTOTpaMu, KapToAiarpamm.

— JIiHiiiHi, CTOBITYMKOBI, CTPIYKOBI.

— IIpsAMOKYTHI, KOJIOBI.

—  ®@irypHi.

Ski icHyrOTh BUIHM aiarpam?

— JliHii#tHi, CTOBITYHUKOBI.

* JliHiliHi, CTOBMYHUKOBI, CTPIYKOBi, MPSIMOKYTHi, KOJOBI,
CEKTOPHI, paAiaibHi, GirypHi.

— JliniiiHi 1 dirypHi.

— IlpssMOKyTHI Ta KOJIOBI.

B saxomy Buai giarpaM CTaTUCTHYHI JaHi 300pakylOThb y BHIVISAL
MPSIMOKYTHHKIB, PO3TAIIIOBAHUX IO TOPU30HTAII?
—  CTOBMYMKOBI.
*  CTpiukoBi.
—  IIpsmokyTHi.
—  CexTopHi.
B sxomy Buzi miarpaM BeTWYWHA SBUI 300paKye€TbCA y BUTIISAIL
wiony?
—  CTOBIYHUKOBI.
—  ®@irypHi.
*  TIpssMOKyTHI.
— Ksagparsi.
Sxuit BUJ niarpaM OyAyeTbes 171sl BiTOOpaKeHHS! CTPYKTYPH SBUIIL?
—  CrpiukoBi.
*  CeKTOpHI.
— PapianbHi.
— Ksagparsi.
Sxuil  BuA  giarpaM = BUKOPHUCTOBYETbCA  JUISL  HOPIBHAHHS
a0COIIOTHUX BETUYNH?
— «3Hak Bapzapay.
*  KpaapaTHi giarpamu.
—  CexTopHI giarpaMu.
PanianeHi giarpamu.
Sxuit BujA JiarpaM BUKOPHCTOBYETHCS JIJIsl TMOPIBHSHHS TPHOX
NOB'SI3aHUX MiXK COOO0 BEJTHUNH?
*  «3nak Bap3zapay.
— Ksagparni giarpamu.
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—  CexTopHi miarpamu.
— Panianpri giarpamu.
12.16. Sxuii Bua giarpam OyAy€eThCs 3a MPUHIIMIIOM CITiBBIIHOIIEHD ILIOL]
KIJI SIK KBaJIpatiB X pasiycis?
CexTopHi.
—  PamianpHi.
*  Kounosi.
—  Kynbosi.
12.17. Sxuit BUI OiarpaM BUKOPUCTOBYETHCS JUIS BiNOOpa)KeHHsS SIBUII,
KOTp1 3MIHIOIOTBCSI B 3aMKHYTI KaJIeHIapHi CTPOKH?
CeKTopHi.
— Koumnosi.
— Kynbosi.
*  PanianbHi.
12.18. 51k Ha3mBaroTh MeToJl TpadiuHOTO 300paKEHHS SBUI, SIKUH
riepebadae 3aMiHy TeOMETPUYHUX (HIryp MatOHKaMu?
*  Meron ¢iryp-3Haxis.
— Meron rpadiuanx o06pasis.
— MacmrabHi OpieHTHPH.
— IIpocroposi opieHTHPH.

12.19. Slkunit Bua rpadivHux 300paskeHb 3aCTOCOBYIOTh IS BiOOpaKeHHs
SIBHII] [IUITIXOM HaHECEHHS! YMOBHOI IITPUXOBKH Ha KapTy-cxemy?
Hiarpamu.
*  Kaprorpamu.
— Kaprogiarpamu.
Kaprocxemu.
12.20. Slkmii BUZ padiaibHOI JiarpaMu BUKOPUCTOBYIOTH JUISl 300paskeHHS
MPOIOBKYBAHOTO LIUKJTY AiarpaMOBaHOIO sIBUILA?
— 3aMKHYTI.
*  CripanbHi.
—  Kymnposi.
—  CexTopHi.
12.21. Ik Ha3uBarOTHCSA BUAW TpadikiB, SKIIO0 PO3MIp diarpaMOBAHOTO
SIBHINA 300paXkyeThcsl y Maciutadi jorapudmis, a gara — Ha OcCi

abcruc?

—  Jlorapudmivsi.

*  HamiBnorapugmiuHi.
—  3aMKHYTI.
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—  CripaibHi.
12.22. SIx Ha3WBaKOTh CTATUCTHYHI Tpadiku, SKIIO JiarpaMOBaHE SBHIIE
HAHOCUTBLCS Ha KapTy y BUIJISAL aiarpam?
— Kaprocxema.
— Kaprorpama.
*  Kaproaiarpama.
— @irypHa giarpama.
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HAYKOBO-III3HABAJIBHI TEMUA
TEMA 1. IEPEBIPKA CTATUCTUYHHUX I'lTIOTE3
§ 1.1. IloHATTS MPO CTATUCTHYHI rinore3u

lNimoTesa - oguH 3 HAMBXKIMBIMMX (DAKTOPIB PYXy HAYKH MO MUIIXY
nporpecy. BoHa BHCyBa€Tbcs SIK IMOBIpHHH BHMCHOBOK Yy pe3yJIbTaTi
CTIIOCTEPEIKEHHSI, K MPaBUIO, HOBUX (hakTiB. BUHMKAIOUM SIK pe3ynbTar
CTIOCTEpPEeIKEHHST 3a TEBHUMH sBHUIAMH /paktamu/, rinote3a HalOyBae
(GopMH TEOPETUYHOTO TIPUMYIICHHS. 3BEpHEHHS MO0 (PAKTIB 3yMOBIIOE
MOJKJIMBICTh MEPEBIPKH Takoro npumnymeHHs. [Ipu npomy daktu, SKuMH
NepeBipsIETHCS TiNOTe3a, MOBHHHI OYTH HAYKOBO OOIPYHTOBAaHHMH, TOOTO
ABIISITH COOOI0 PE3YyJIbTAT CIIOCTEPEIKEHHS, 110 IPYHTYETHCS HAa HAYKOBHUX
MIPUHIIAIIAX.

3aBIaHHS MEPEBIPKH CTATHCTUYHUX TiOTE€3 BHHUKAE Yy PI3HUX
cdepax JrOACHKOI AiSIBHOCTI, 1 B eKOHOMILI 30kpema. [Ipu mopiBHsHHI 1
OIlIHKaX PI3HMUX SIBUIIl BHACIIIOK HASBHOCTI €IIEMEHTY BHUIAIKOBOCTI, IIsI
3aja4a BUPIMIYETHCS 32 JOTIOMOIOI0 METOJIB MAaTEeMATHYHOI CTATHCTHKH.
Sx mpaBmwio, y pO3MOPS/KEHHI JOCHITHUKIB € BHOIPKOBI JaHi.
CraTUCTHMYHUI aHami3 BHOIPKH J03BOJISIE 3POOMTH IEBHUI BHCHOBOK
0710 00'€KTa JOCITIJHKEHHS MUITXOM OOYHCIICHHS CTATHCTUYHUX OI[IHOK
(To4yeuHol, iHTEpBaJbHOI). AJle SKIIO 3ajaya OILIHIOBAHHS BHPIIIyE
MUTAHHS 3HAXOJDKCHHS HAWKpaIloi CTaTUCTUYHOI OLIHKH BIJIHOCHO
napameTpiB ad0 XxapakTepy pO3MOoJIily BHXIIHOI CYKYITHOCTI, TO 3aBJaHHS
NEepPEeBiPKH CTATHMCTUYHHUX TilOTE3 3BOJUTHCS JO 3'CyBaHHS, NMPHUHSATHA
YW Hi JiesKa OIliHKAa B POJIi 3HAYCHHS JOCIIKYBaHOI (YHKIIT pO3MOIiTy
abo mapameTpa.

3aBlaHHs TIEPEBIPKU TIMOTE3 1HKOJM MOXKE JIOTIYHO TMepeyBaTH
3aBJIaHHIO OIIHKH. Tak, SKIO0 JaHi CIOCTEPEeIKEHHS MICTATh Tpyoil
IIOMUJIKH, SIKIi OCOOJIMBO TMpPH Maiii BHUOIPIi ICTOTHO 3MIIYyIOTh
00YHCITIOBATIbHI XapaKTEPUCTUKH, TO AJISI OJIEPKAHHS BIPOTiAHUX OLIIHOK
HEOOXiTHO TEepPEeKOHATUCS CITOYaTKy B OJHOPIAHOCTI CTaTHCTUYHOI
CYKYITHOCTI.

I'inoTe3a - 1e HayKoBe MPHUIYIICHHS, SKE TMOTpeOye TMepeBipKH,
noseneHHs. [1i cTaTHCTUYHOIO TIMOTE3010 CIIiJl PO3YMITH TPUITYIIEHHS
PO BIACTHBOCTI BUMAJKOBOI BEIMYUHH, AK€ MOXKe OyTH TepeBipeHe 3a
pe3yibTaTaMi CTAaTHCTHYHUX CcHOcTepeskeHb. CTaTUCTUYHI TiMOTE3H
BIIHOCATBCS ab0 110 BHIy, a00 JO OKpEeMHX IapaMeTpiB pPO3MOIiITy
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BUMAJKOBOI BENMYMHU. Hampukiaa, CTaTUCTUYHOIO BBAXKAIOTH TiMOTE3Y
Ipo Te, IO PO3MOMAIT MPOIYKTHBHOCTI OJTHAKOBUX 3a (haXxoM pOOITHHKIB,
NpAIOIOYNX B PIBHUX yMOBax, aje Ha pI3HUX IINPHEMCTBAX, Mae
HOPMAJIbHUH XapakTep pO3MNOALIY.

CratucTuuHOK OyJe TaKoX Tilnore3a Mnpo Te, M0 CepPeaHs
NPOJYKTHBHICTh Mpalli OJHAKOBHUX 3a (haxoM pOOITHHKIB, MPAIIOI0YHX B
OJTHAKOBHMX yMOBaxX Ha PI3HHUX MiANPHUEMCTBAX, HE BIJPI3HIETHCS 32
piBHEM.

SIKII0 BIACTHBOCTI BHUIAJKOBOI BEIMYMHU BUPAXKAIOTHCS KIJIBKICHO,
rinoTesy  Ha3WBalOTh  MapaMeTPUYHOI0, SKIIO K  SKICHO -
HenmapaMeTpu4Holo. Hanpukmnaz, rinore3a THUIY «HOpPMalbHE PO3IOJIIT
Ma€ 3aJaHy IUCIEPCiIo» - MapamMeTpuyHa; TinoTe3a THIy «BHOIPKOBI
CYKYIHOCTI (1Bi, TpH U T.[.) OJHOPIIHI» — HEMapaMeTPUIHa.

Bucynyry rimoresy, sKy TOTpiOHO TIepeBIpUTH, HA3HUBAIOThH
HYJbOBOI (OCHOBHOIO - Ho). l'imoresy mpoTuiexHy HyIbOBii, Ha3H-
BalOTh KOHKYPYIOUOI0 (anmbrepHaTnBHOIO - H; abo H,). Takum gwHOM,
IepeJl TOCIITHUKOM CTOITh 3aBJIaHHS TEPEeBIPUTH TiMOTe3y H, BiIHOCHO
KOHKYpYI04Oi rimore3n Hj 3a 1aHMMHU BUOIPKOBOTO CIIOCTEPEXKEHHS 3 1
HE3aJIKHHUX 3MIHHUX X,,X,,X,,...,x, HaJl BUIIAIKOBOIO BEJIMYNHOIO X .

CyTb mepeBipKd TiMOTE3H 3BOJUTHCA B IJIOMY J0 YMOBH, KOJH
noTpiOHO 3pOOMUTH BUCHOBOK NPO BHOIp OJHOTO 3 MOMIMBHX JABOX
B32€MOBHMK/IIOUAIOYUX ~ pillleHb. X HA3MBAlOTh AJbTePHATHBHHMHM.
Hanpuknan, npu BunpoOyBaHHI NMEBHOIO BUAY BiTaMiHHUX J100aBOK Y
KOPMOBHX palioHaX CIIOPTHBHUX KOHEW TaKUMH B3a€EMOBHKIIOYAIOUMMU
(ampTEepHATUBHUME) BUCHOBKaMH OyayTh: a) BiTamiHHA ToOaBKa N cripusie
pOCTy pe3yibTaTiB CIIOPTUBHUX 3MaraHb; 0) BiTamiHHa qo0aBka N He
CIIpHSE POCTY PE3YJIBTATIB CIOPTHBHUX 3MaraHb.Ilpym BUBUYCHHI BIUTUBY
crienianizanii BUpOOHUIITBA HA HOTO €KOHOMIUHY €()eKTHBHICTh MOKIJIHBA
aTbTepHATHBA: a) 3POCTaHHS CIeliaimizamii BHPOOHWIITBA  CIIPHSE
MiZBUIEHHIO  HOTO  eKOHOMiuHOi  edekTuBHOCTI; ©0)  3pocTaHHS
crerfiaiizamii BUPOOHMIITBA HE CIPHUSE MIIBUIICHHIO HOrO0 €KOHOMIYHOT
epextuBHOCTI. [Ipr BUMpoOyBaHHI TIMOTE3W PO POJIb MaTepialbHOTO
CTHMYJIIOBaHHsSI Yy CHpaBi MiJBUIICHHS NPOJYKTUBHOCTI Tpali iCHYIOTb
aNbTePHATUBH, a) MiJ-BHUIIEHHS PIBHSA OIUIATA OJHIET JIFOJMHO-TOJUHU
CIpusie  3HWKEHHIO  TPYJOMICTKOCTI ~ BHpPOOHMLTBA  MPOIYKLIi;
0) miABWINCHHS PIBHSA OIUIATH OJIHIEl JIOJUHO-TOJAMHU HE CIIPUSIE
3HWKECHHIO TPYJOMICTKOCTI BAPOOHHIITBA MPOIYKIIii.

S BHMIHO, HYJBOBIH TrimoTe3l H, 3aBXANW MPOTHCTOITH JesiKa

albTepHATHBHA Trinore3a H,, ska 3amepeuye 1. [Ipu dopmambHOMY
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migxodi Oyap-sKy 3 KOHKYpYIOUHX TirmoTe3, 3aaBajiocs O, MOKHA
pO3TISAaTH K HYJNbOBY. Anle BHOIp OJHIET 3 ABOX TiMmoTe3 SIK HYJIHOBOI
noTpedye OOrpyHTYBaHHs. APryMEHTAIlisl CICI[iaIbHOTO OOIPYHTYBaHHS
BUILIMBAE TIPU PO3IJIAII NMUTAHHS PO MOXKJIMBI MOMUJIKH IIPH HEPEBIpIll
cTaTHCTHYHHUX Tinore3. [Ipo 1e MoBa mize HuKYe.

[MpuHiunu OOTPYHTYBaHHST Ta TIPUUHATTS pillleHb B yMOBax
BHITJIKOBOI Bapiallii JocaipKyBaHUX (PakTOpiB po3po0sieHI B OCHOBHOMY
E.Heiimanowm i1 K.IlipcoHom, a Takox 3ycTpiuaroThes 1 B psil poOiT iHIINX
MaTeMaTHKIB 1 CTATHCTHUKIB, MPHUCBSYCHUX MUTAHHSAM TeOpii MepeBipKH
CTaTUCTUYHHX TiMOTE3 1 PO3KPUTTIO JOTIYHUX OCHOB iX OLIIHKH.

BaxuinBo mam'sitaty, 010 3MiCTOBHUM 01K MaTeMaTHKO-CTaTUCTUYHUX
npuiioMiB OOpOOKM JaHMX Ma€ BHpIlIaJbHE 3HAYEHHS B HAYKOBUX
JociiukeHHsX. Hesnanust oro abo He3’sicyBaHHS POOUTH HEMOXKIUBUM
(hopMyITFOBaHHS CTATHCTUYHOI TilMOTE3W, a TaKOXK BHUOIp BiJIIMOBITHOTO
puiioMy BUMPOOyBaHHs (MIEPEBIPKH) JAHOI TITOTE3H.

§ 1.2. IloMuaKku npu nepeBipui cTaTHCTUYHMX TinoTes.
CraTtucTu4Hi KpuTepii i KpUTHYHA 00J1aCTh

[lepeBipka CTaTHCTUYHHX TiMOTE3 3MIACHIOETHCS HA OCHOBI  BH-
OipkoBux maHux. OOMexeHicTh 00csAry BHOIPKH 3yMOBIIIOE MOXKIIMBICTDH
NPUIHATTS HENPaBWIBHUX pilleHb. [HaKIIe Kakydw, BUCYHYTa Tirmoresa
Moke OyTu BipHOro 1 HeBipHOro. 3BiAcM BUHHKAE HEOOXIIHICTh
MepeBipKHU MPAaBHIBLHOCTI TPUAHATOTO pimeHHs. [lepeBipky 3miiiCHIOIOTH
CTaTUCTUYHUMHU  METOJAaMH, TOMY Ha3UBalOTh il CTATHCTHYHOIO
nepeBipkor. B pe3ynabTaTi Takoi MEpPeBIpKH ICHYE MOMKIJIMBICTD Y JABOX
BHITQJKaX MPUHAHATH HEBIpHE PpIIIEHHS, TOOTO 3MIHCHUTH  JBa POIU
NOMWJIOK: a00 BiJXWJIMTH TiMOTE3y, KOJM BOHA BipHA; a00 MPUHHATH
rinoTesy, KoaM BOHA HEBipHA. IX HA3MBAIOTH BiAMOBIIHO MOMMJIKAMH
nepmoro i apyroro poay. TakuM YHHOM, MOMMJIKA TIEPIIOTO POIY
MoJIsirae B TOMY, IO HYJIbOBA TiloTe3a H, NpUIMAEThCS B TOH Hac, SIK €

BipHOIO rinore3a H;. CxemaTuuHO 11i BUTIQJAKU HaBeIEHO B Taduuili 96.

Tabauys 96.
MoMujKM NpH CTATUCTUYHIN NMepeBipui rimore3un
HymnsoBa rimoresa, Ho Bipna Hesipna
BinxuiseTbes [ToMusKa nepuoro poay Bipne pimienss
[IpuitmaeThest BipHe pimeHHs [Tomunka apyroro poxny
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VY pe3ynbTari MepeBipKu CTaTUCTHYHOI TirmoTe3w ii ado MpuilMaroTh,
a00 BIAXWJISIOTH. 3 Ii€i METO BHUKOPUCTOBYIOTH BUMAIKOBY BEINYHHY,
pO3MOIi sIKOT BiTOMUI. 3aJIe)KHO BiJl 3aKOHY PO3IOJLIY IO BEIIMYUHY B
MaTeMaTHYHIA CTATUCTHII MPUAHATO MO3HAYATH: a) Z (ab0v)- SKIIO BOHA
po3nojijieHa HOpMajibHO; 0) F — posmoain 3a 3akoHoMm Dimepa-

Cuenenopa; B) ¢ (abo T)- 3a 3akoHoM CThIOJICHTA; T) z* - 32 3aKOHOM "Xi-
kBajapat" [lipcona i T.1.

[IpuiinsiTe pilieHHS BiTHOCHO HYJBOBOI TIMOTE3HW, 'TaKUM UYUHOM,
MOBUHHO OMUpAaTUCS Ha cTaTucTH4Hi Kputepii. [liq xkputepiem
PO3YMIIOTh BHIIQAKOBY BEIMYMHY, Ha TMiAcTaBi sKOi MNpUHMAEThCS
OJHO3HAYHE MPaBUJIO, 1[0 BCTAHOBIIOE YMOBH, NPH SKHUX IEPEBipIOBaHa
rimore3a TMOBMHHA OyTHW MpHHHSATA YW BiIxuiieHa. TepMiH «IIPHHUHATH
rinoTesy» oO3Hayae: «BHUPIIIMTH, 10 PE3YJbTaTH CIOCTEPEKEHb, HE
cynepeyarb BUCYHYTiH rimoresi». Ilix TepMiHOM «BIIXWIHMTH TiOTE3Y»
CIiJI PO3YMITH TNPOTHIICKHE — «BUPIIIUTH, L0 PE3YJIbTATH CIOCTEPEKEHD
cymepevarb BUCYHYTIH rinoTesiy.

Kpuruyna Touka

OO6sacTh JOMyCTUMUX 3HAYCHb Kputnuna obmactsb

0 1 2 3 4 5 6 7 8 9 10

BubipkoBuii mpocTip

y
v

Puc. 39. BubipkoBuii npocTtip BUNaJK0BOI 3MiHHOI

Sxmo ysSBUTH BHOIPKOBUH MPOCTIp SIK MHOXHHY MOMKJIMBHX
BHOIPKOBHMX 3HAYCHb, PO3TAIIOBAHUX Yy MOPAAKY 3pocTaHHs (puc.39), To
CTaTUCTUYHHUU KPHUTEPil MOIISE el MPOoCTip Ha JIBI HerepeciyHi obmacTi:
KPUTHYHY 1 00JacTh NPUHHATTH rimore3 (001acTb JOMYCTHMHUX
3Ha4eHb, JOAATKOBa  o0sacTh). Toukw, MO BiJAUIIOIOTH KPUTHYHY
o0macTh Big 00JacTi NPUHHSTTS TINOTE3W, HA3UBAIOTHCS KPUTHYHHUMU
Toukamu  (rpanurgsivu).  Crin pO3pi3HATH OIHOCTOPOHHIO
(MpaBOCTOPOHHIO 1 JIBOCTOPOHHIO) 1 ABOCTPOHHIO KPUTHYHI 00.jacTi.
SIkmo nmpuiHATH No3HaYeHHs Kputepiro yepes K, kpuruanoi Toukn — Ky, ,
TO TPAaBOCTOPOHHIO KPHUTHYHY OOJIaCTh MOXKHA YSIBHUTH Yy BHIJISI
HepiBHOCTI K)K,, (K,,- nonatne yucio). JIiBOCTOPOHHA KpUTHYHA 00JaCTh
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BU3HavaeThes HepiBHICTIO K< K, (K, — Bix’eMBe uncno). Takum guHOM,
O/THOCTOPOHHBIO HA3MBAIOTh IPABOCTOPOHHIO 200  JIIBOCTOPOHHIO
KPUTHYHY 00JIaCTh.

¥ Bunankax, ko K < K;, K> K, (mpu K, >K)), kputuuny o0JacTh
HA3UBAIOTh IBOCTOPOHHBOIO.

Ha puc. 40 cxematnuHo 300paxeHo mnpaBocTopoHHio (1),
JBOCTOPOHHIO (2) 1 IBOCTOPOHHIO KpUTHYHY 0071acTh (3).

Kxp
1] — >
0 K
Kxp
2 — >
0 K
Kxp Kxp
| | | | .
31 1 | | >
0 K
Puc. 40. Kpurnyna odaacrts:

1 - npaBOCTOPOHHSA; 2 - JIIBOCTOPOHHS; 3 - IBOCTOPOHHS

Skio BUOIpKOBE 3HAYCHHS CTATHCTUYHOIO KPHUTEPIO IOMANa€e y
KPUTHYHY 00JIaCTb, TO TiNOTE3a, AKa MEePEBIPSIETHCS BIAXWIAETHCA, SKIIO Y
JOJAaTKOBY - TiMOTe3a MPUUMAETHCSI.

OTxe, Mii KPUTHYHOIO 00J1ACTIO PO3YMIETHCSI CYKYIHICTh 3HaYECHb
CTaTUCTUYHOI XapaKTEPUCTUKHU TIMOTE3, KOJIHU CIIOCTEPEKyBaHE 3HAUCHHS
XapaKTepUCTUKN HAJIEXKHUTh A0 1€l cykymHocTi, TO rimore3a Hj
BiIXWJISIETHCS] HA KOPHUCTB Tinore3n Hy.

0O0JacTh A0MYCTUMHX 3HAYEHB (JIOJIATKOBA) TAHOTO KPUTEPIIO - 11e
MHOJKHMHA JIOMYCTUMHX TIOJOXEHb BHOIPKOBOI TOYKHM Y BHOIpKOBOMY
MIPOCTOPI, SIKI IPU3BOJIATH IO IPUHHATTS HYJIBOBOI TTOTE3H.

ITix BUOIPKOBOIO TOYKOIO Y MaTEMaTHYHIN CTATHCTHUIN PO3YMIIOTh
KOHKpETHE 3HAUCHHS NOCIHIIKYBAaHOI BEIMYMHHU X, OJEp)KaHe y MaHii
BUOIpII.

SIx ToBOpHIIOCS paHillie, IPU MEePeBipIli CTATUCTUYHOT TIMOTE3U ICHYE
MOJKJIMBICTh 3pOOUTH JIBa PO MTOMUIIOK.

VY 3ajgauax mepeBipKkM  TiMOTE3 TMOMHIKA IEPIIOr0 POAY HOCHTH
Ha3By piBHSI 3HAYMMOCTi (Mayna WMOBIpHICTh). PiBeHb 3HAYMMOCTI — 1€
HWMOBIpHICTh 3pOOHMTH TMOMMJIKY MEpHIOTO poay, TOOTO BiAXWINTH
NpaBWIbHY TinoTe3y. I3  3MEHIIEHHAM pPiBHA 3HAYUMOCTI  3pOCTae
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WMOBIpHICTh TIOMWJIKM JIPYTOr0 POAY TPH OJHOMY W TOMYy XK 00cs3i
BUOIpKW.Y CTAaTUCTUYHIM NpakTHLI 3aCTOCOBYIOTh 5%-H piBeHb 3Ha-
gumocTi. Moro NPUIHATO MO3HAYaTH Yepe3 a- a00 Pggs. Py 1T.1.
BennunHa, 1m0 JOMOBHIOE MMOBIPHICTH HMOMMIJIKH JAPYTOrO PO,
HA3MBAETHCS MOTYKHICTIO KPUTEPil0 s MEPEBIPKU TiNOTE3U MPOTH ii
anbrepHaThBU. OTKE, TIOTYXKHICTh KPUTEPIIO - 116 WMOBIPHICTH TOTO, IO
HyJboBa rinoreza (Ho) Oyzae BigxuieHa, sKmo BipHa KOHKypyroda /Hy/,
TOOTO € IMOBIPHICTh HE JOMYCTUTH MOMHJIKY APYroro poay. [loTyxHicTb
KpUTEpit0 MOoxe Oyt 300paxkena rpadiuno (puc.4l), sk mpukiam, TYT
PO3IIISIHEMO BWIAAOK, KOJM B  YMOBax Jii HyJNbOBOi TiNOTE3H, sKa

CKIIAJa€TbCsl B BH3HAHHS OLIHKM X HEBIJIOMOrO MapaMerpa x,I[o0
JOPIBHIOE X ' TIpM KOHKYpYIOUill rinmore3i ¥=%", BUOipKOBa cepemHsi ¥
po3mojijieHa HOpPMalbHO 3 IIUIBHICTIO HMOBIpHOCTEH f,(z) .Kputepiit

OyayeThes Tak, 110 BiH € QyHKIiew X . [Ipu npomy x=0; 0% =1.

R'' R
1

Ry

Ro

fi(2)

A

Puc. 41. Po3noaisy B ymoBax jii Hy/J1bOBOI i KOHKYPYI0UO0i rinores:
1 - moTy KHicTH KPUTEPil0 NPU JAaHiH aJbTepHATHBI; 2 - IMOBipHiCTH IOMMJIKH
Nepuoro poay; 3 - iMOBipHiCTb NOMUJIKH JIPYrOro poay

7=t=3  Z,=t=1,96

Skmo chpaBemMBa  KOHKYypylO4da TimoTe3a, TO KpHUTepid t
pO3MOMINICHNH 3 WIJBHICTIO HWMOBipHOCTeH f(z). Y 1bOMY BHIQJIKY,
Hanpukiaj, 3aadenns | f|> 1.96 3ycrpivaersces 3 imoBipHicTio 0,05, a [t| >
3-3 imoBipHicTio 0,003. [eprnenaukynsp Ry MpoOBEACHUH 3 TOYKH Z , IO
nopiBHioe 1,96, moxinse miomuHy Ha Al wacth R, i R; . Skumio
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oOuncreHe 3HaYeHHs t Momajae y TOYKH, sIKI HajexkaTh o0iacTi Ry, TO
HyIbOBa rinoTe3a (Ho) He BiaXuiseThes.

SIkmo 3HaYeHHs f, Momajae B o0JacTh R, , TO HyJNbOBa TilOTe3a
BIIXWIISIETHCS 1 MPUHAMAETHCSI KOHKYpYIoUa rinoTesa.

IlepeBipka HymboBoi rimoresn (Hg 3xpificHIoeThCs y  Takid
HOCIIIIOBHOCTI:

1) BuOMpaeThCsi piBEHH 3HAYUMOCTI;

2) BH3HAYAIOTh KPUTUYHY OONACTh, SIKA BIAMOBIZA€ IIOMY PIBHIO
3HAYMMOCTI;

3 oOumciaoTh BHOIpKOBe (()aKTUYHE) 3HAYCHHS CTATUCTHYHOL
XapaKTEPUCTHUKHU t ;

4) npu monagaHHI 3HAYCHHS / Y KpUTUUHY 00JIacTh HYJIbOBA rilore3a
BiIXWJISIETHCSI; MPH TIOMAAaHHI t y 00JacTh AONMYCTHUMHUX (IOAATKOBHX)
3HA4YEHb - TII0TE3a HE BIAXUIACTHCS.

§ 1.3. IlepeBipka cTATUCTUYHMX TiNOTE3 BIIHOCHO cepeaHixX

Cepenl CTAaTUCTUYHUX XAPaKTEPUCTHK, BITHOCHO SKHX MOXE
BHCYBATHCS 1 OI[IHIOBATHUCS TIMOTe3a, HAWBAXKIMBIIINM ITapaMeTpOM €
cepenHs BenuunHa. Lle 3yMOBIIO€ i1 posib SIK OCHOBHOI Y3arajbHIOKYOL
XapaKTePUCTUKN CTATUCTUIHOT CYKYITHOCTI.

3amayi, MOB’s3aHI 3 OI[IHKOI TiMOTE3 PO CEPeaHI BEIMYUHH,
MOJUISAIOTECS. Ha JBI Tpynu: 1) nucmepcist BUXIIHOI (FeHepalbHOL)
CYKYIHOCTI Bizioma; 2) mucriepcis BHXigHOI cyKymHocTi HeBimoma. [lpu
naHux (o?).

linmoTe3n BIAHOCHO  CEpEIHIX IEPEBIPSAIOTHCSA BIAMOBIAHO 10
JIOTTYHUX TPUHIUIIB Yy BUKJIAJICHIH BHIIE TIOCTIIOBHOCTI.

Ilpuxnao 1 (mucnepcis Bigoma). Ilpu BuGipkoBOMy oOcTexeHHI 25 roiiB
MOJIOJIHSKA BEJIUKOI poraroi Xyao0u BCTAHOBJIEHO, IO CEPeAHBOJOOOBHI MpUpicT
Baru OonHi€i ronoBu cTaHoBUTH 888 T (X). [IpumycTuBmHM, IO JaHI MPHPOCTY
PO3MOAIISIOTECS HOPMANBHO 3 o = 30¢, mepeBipuTH Ha piBHI 3HagnMocTi a = 0,05
HyboBY Timotesy Hy: %, = 900 2 mpotu koukypytouoi rimoresn Hy : X, # 900 2.

Pimennsi. OcKilbku CCPCAHbOKBAAPATUIHE BiI[XI/IJ'IeHHﬂ BiZ[OMO, 3HaXO0ANUMO

CIIOCTEPEKEHE 3HAUCHHS BUOIPKOBOI XapaKTePUCTHKU — PO3paxyHKoBe (tp):

Y_FH 3
; _X-x 0\/;:888 900\/2*:72.
o 30

P
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Ockinbkn  KOHKYpyroua rinote3a H; : ¥, # 900 r, BUOMpaEMO TBOCTOPOHHIO
KPHUTHYHY 00JIaCTh 3 TPAHUIISIMH, SIKi 00UHCIIOOThCA 13 yMOBH f (7) = [-a =0,95.

3a  crangapTHOlO Tabiuuero 3HadeHb ¢yHkuii Jlarutacca (momaTtok 5).
3HAXOJIMMO, IO PiBHIO WMOBipHOCTI P= (0,95 Binmosimae Tabmmuse [t=1,96.

Ockinbki |t,| > t7(|2| >1,96), HynpoBa rinoresa (H,) Binxunaserses, To6TO BoHa
MIPOTUPIUUTH BHOIPKOBUM JaHUM. POOMMO BHCHOBOK, IIO CEPEIHBOA000BHI MPUPICT
Bary OJ(Hi€T TOJIOBH MOJIOJTHAKA TBAPUH CYTTEBO BiJpi3HIETHCSA Bif mokasHuKa 900 T.

Hpukaag 2 (aucnepcis HeBigoma). [Ipu BubipkoBomy oOctexenHi 10 romi
MOJIOJTHSIKA TBAPWUH BCTAHOBJICHUI 1000BUI mpupicT BimmosiaHo 850, 900, 910, 970,
825, 815, 827, 833,912, 928 1.

[MpunyctuBmm, mo naHi JOOOBUX NPUPOCTIB Baru PO3MOAUISIOTHECS HOP-
MaJbHO, HEOOXiJHO TepeBipuTH Ha piBHI 3HaUMMOCTI o = 0,05 HympOBY rimorte3y Hy
:X,, = 850 r mpu koHKypytouiii rimoresi Hy: x,,,= 870 1.

Pimennsi. Busnayaemo BHOIpKOBY CepelHIO apU(PMETHYHY X1 JUCIEPCito
2

o .
~ 850+900+910+970+825+815+827+833+912+928 _
X= 0 =877 r.
Po3paxoByemo mucnepcito, moOyIyBaBIH JTOMOMDKHY TaOIHIo 97 .
Tabnuys 97
Po3paxyHnox aucnepcii
X, X, =X (x, -X )?
850 -17 289
900 33 1089
910 43 1849
970 3 9
825 -42 1764
815 -62 2704
827 -40 1600
833 -34 1156
912 45 2025
928 61 3721
8770 X 16206
2
o’ 2(x; —=X) _ 16206 ~1620.6;
n 10

o =40,257 ~ 40(2).
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OckimbKM BIATIOBITHO YMOBH 1 3amadi JUCHEpCis TeHepaabHOI CYKyIHOCTI
HEBiJIOMa, YUCJIO CTYICHIB BUIBHOCTI JOPiBHIOE v =n—1. Po3paxyHKOBE 3HAUCHHS
HOPMOBAHOTO BIJIXWJICHHS 3HAXOAMMO 32 (HOpMyIIoro:

X-X, 877 -850
t,= 10 Jn—1= 20 J1I0-1=2.02. Y 3B’S3ky 3 TUM, IO
o
(H, :%, =870>%,,) piBHO sK 1 ana (H, :X,, <X,,) BUOMPAEMO OIHOCTOPOHHIO

KPUTHYHY 00J1aCTh, TPAHMUIII KO O0YHMCITIOEMO 3 YMOBHU f(f) =1-2a =1-2x0.05=0.90.

3a CTaHZApTHOIO TAOJNUIEI0 7 - PO3MOIUTYy (IUB. JONATOK. 1) st ywmcia
cryneHiB ButbHOCTI v = 10 - 1 1 piBHs 3Hauumocti @ =2 x 0,05 (0,10) 3Haxoaqumo tr
=1,83. Ockinbku |t,| >t7 (12,02 > 1,83), HynbOBa TinoTe3a BiAXUISETHCS, TOOTO BOHA
MIPOTUPIYUTE BUOIPKOBUM JaHUM. POOMMO BHCHOBOK, IO CEpeTHBOI000BHI PHpPIiCT
OJIHI€T TOJIOBU CYTTEBO Bipi3Hs€eThCs B 850 T.

§ 1.4. IlepeBipka cTATHCTUYHMX TiNOTE3 BiIHOCHO PO3MOAIJIIB

PosrnsiHyTi  paHillle HUTaHHS IEPEBIPKM CTATUCTUYHHUX TilOTE3
TOPKaJIMCh  BEIMYMH  [MapaMeTpiB  JIOCHI/PKYBAHUX  CTATUCTHYHHX
cykynHocTed. [Ipy boMy MipKyBaHHSI BEJIMCh, BUXOSUHU 3 Iepea0adeHb
PO OJHOPIJHICTh CYKYMHOCTI 1 HOPMAaJbHOCTI PO3MOMINY I OAMHUIIb.
To0TO, CYKYHNHOCTI IO MAOCHI/DKYIOTBCS, THUIOBI 1 PI3HATHCS JIMIIE
po3MipaMu PIBHIB JIOCHI/DKYBaHUX O3HAK. Aule OKpeMi BHIIAJKU
BHMararoTh OOOB'SI3KOBOCTI TEPEBIPKU TIMOTE3U BIJHOCHO XapakTepy
po3noginy. TyT HEOOXiHO BUPINITYBATH TaKi 3aBIaHHS:

1. Bu3HauuTH BiANOBIAHICTH EMIIPUYHOTO PO3MNOIULY TOMY 4YH
IHIIOMY TEOPETUYHOMY BHJY PO3IMOALITY - HOpMaJIbHOMY, OiHOMiaJIbHOMY,
MOJIIHOMIaJILHOMY 1 T.II.

2. BuzHa4uTH MOXKIMBICTH HAJEKHOCTI TBOX 1 OiNbIIe eMITipUYHUX
PO3MOITIB IO OAHOTO 1 TOTO K BUY PO3TOILITIB.

3. 3'scyBaTy HasSBHICTh HE3AJICKHOCTI y PO3MOJILI O3HAK OJHIET Bij
1HIIOI.

IIpu mepeBipmi TimoTe3 MPO PO3MOAUIA IMHPOKE 3aCTOCYBAHHS
3HaXOANTh Xi - KBaapaT KpuTepiil. JleTaabHe BUKIAJASHHS aClEKTIB i YMOB
Horo BUKOpUCTaHHS OyJie TaHO HIKYE.

OCKIJIbKM eMITIPUYHUN PO3MOALT HE 3aBXKId IIJIKOM BIJAMOBIJa€E
HOPMaJILHOMY PO3MOJIiTy, 4acTo MOTPiOHO 3'siCyBaTH, CHJIBHO 4H cllabo
PO3XOASATHCSI €MITIPUYHI 1 TECOPETHYHI psau. 3 Ii€l METO, HEOOXITHO
BCTAaHOBUTH TaKy I'PaHHIII0, HEAOCSITHEHHS SIKO1 O3HAYae, M0 PO301KHICTD
MiXK eMIIPUYHAM 1 HOPMAJIBHUM PO3MOJIJIOM Il He Taka BelhKa, moo ii
BpaxoByBaTH, 1 M0 JaHWW EMIIPUYHUHA PsI 1€ MOXKHA MPAKTUIHO
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NPUIHATH 32 HOpManbHHUHA. 3 Ii€i MeTol0 po3paxoByeThest kpurepii Xi-
kBajapat (z* ),
BenuunHa »* BU3HAYAETHCS 32 YiKE BIZIOMOIO (hOPMYJIOHO:
ZZZE (ngb;inr)z,()e ng Ny — BIANOBIIHO YacTOTH EMIIIPUYHOIO 1
T

TEOPETUIHOTO PSy.

Sk Gaummo, kputepii Xi- KBajgpar sBJIsSE€ COOOK CyMy BiJHOIICHB
MDK KBaJpaTaM{d PI3HUIb EMIIIPUIHUX 1 TEOPETHYHHX UACTOT 10
TCOPECTUYHUX HaCTOT.

Skuio npu BUOpaHOMY piBHI WMOBIPHOCTI OOYHCIICHI 3HAUCHHS y°
MIEPEeBUIYIOTh TaOIWYHI, TO HyJIhOBA TIMOTE3a MPO BiAMOBITHICTH €MITi-
PUYHOTO PO3MOIITY TEOPETHIYHOMY BiIXUISETHCA.

Ilpuknao . PO3rIsIHEMO BMIIAJOK TIEPEBIPKHM CTATUCTUYHOI TillOTE3W PO
BIATIOBITHICTE ~ EMIIIPUYHOTO  PO3MOAUTY HOpMambHOMY.  [Jlms MIPUKIATY
BHUKOPHCTAEMO DSl PO3IOALTY MIiINPUEMCTB 3a IOKa3sHUKOM COOIBapTOCTi
BUPOOHUIITBA OJiHI€T neTaii (Tab. 98).

EmmipuaHuii po3MOMin MPeACTaBIEHO Yy BHITIAAI iHTepBaIbHOTO psaxy. Bin
3aJaHHUi TIOCIIIIOBHICTIO PiBHOBIAAJICHUX BapiaHT (LEHTP iHTEpBay) 1 BiAMOBIIHUX
YacToT.

IoTpiOHO, BUKOPHCTOBYIOUM KPHUTEPIH y°,lIEpeBIpUTH TillOTE3y MPO Te, LIO
TeHepabHa CYKYMHICTh X PO3MO/iICHa HOPMANIBHO.

s Toro, o0 mpu 3aaHOMY PiBHI 3HAYMMOCTI « TIEPEBIPUTH TillOTE3y MPO
HOpPMaJIbHUW  PO3MOAUI  T'€HEpPaJbHOI  CYKYIHOCTi,  HEOOXiJHO  BHMKOHATH
004YHnCITIOBANBHY POOOTY 3a TAKMMH €TallaMu:

1. OOumciuti BHOIPKOBY CepefHIO X 1 BHOIPKOBE cepefHE KBaapaTHIHE
BIAXUJICHHS o .

2. OGUUCINTH TEOPETUYHI YaCTOTH

. ni
ny = fH)x—,
(o2
JIe 1 — YMCEIIbHICTh BUOIPKH (CyMa BCiX 4acToT),

. ‘xl = )? ‘
{ - mar iHTeppainy = ———,
o

t
f0)= me ? (cmenianbHi TaONHUI — KOOPAMHATH KPUBOT).
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3. CmiBCTaBUTH EMIIPHYHI 1 TEOPETHUHI YaCTOTH 3a JOMOMOTOI0 KPUTEpiio
ipcona. /Iy 1poro HEOOXiTHO :
a) CKJIACTH  PO3PaxyHKOBY TaOuuio (auB. Tabm. 99), 3a sgKow 3HAWTH
CIIOCTEPEXKYBaHE 3HAUCHHS KPUTEPIO:
» (n,—n;)’

2 .
Xp = EIT:
Tabauys 99
Po3paxyHoOK 3HAYEHHSI KPUTEPi0 7’

Cepennne Yacrotn Po3paxyHKOBi BETMUMHH
3HAYCHHS - -
(uentp) Emnipuune , n, | Teopetnune, n, | n—n, (=)™ (o —my)”
IHTEpBAITY nr

72 3 2 1 1 0,50
81 5 6 -1 1 0,17
90 15 14 1 1 0,07
99 16 18 2 4 0,06
108 17 15 4 0,27
117 7 8 -1 1 0,12
126 2 2 0 0 0,00
135 1 1 0 0 0,00
Bceroro 66 66 X X 1,19

@ =00500L0,001; y=5 y =119
,

2 2 2
Zr(o‘os;s) =1LL ZI(0,0I;S) =15 Z?’(o,om;s) =205;
0) 3a TaOIHIIEI0 CTAHAAPTHUX 3HAYCHD y° TMPU 3aJaHOMY PiBHI 3HAYUMOCTI « i
YHCII CTYNEHIB BIILHOCTI y =/-3 (/ - KUIBKICTh TPYII), 3HAXOJUMO KPUTUYHY TOUKY
Z+(a.v) TPaBOCTOPOHHBOI KPUTHYHOT 0OJIACTI.

2 2 . . . o
Skmwo  y <y , TO TIinoTesa Mpo HOPMAIBHICTh PO3IOALTY I'CHEpATbHOI
P
CYKYITHOCTI HE BiIXUJISETHCS, TOOTO EMIIPUYHI 1 TEOPETUYHI YaCTOTH PO3PI3HIIOTHCS

2 2 . . . ..
He3HA4YMMO (BHNaakoBo). [lpn y > Y, - TINOTE3y BiIXHIIAIOTS, TOOTO eMITipUYHi 1
P

TEOPETUYHI YaCTOTH PI3HATHCS 3HAYMMO.

Heuncnenni wactotin (n<5 ) pexkoMeHIyeThcs 00'emHyBaTh. Bimmosimai 1M
TEOPETUYHI YaCTOTH MiJICYyMOBYIOTh. 3a TaKol OIepallii Yucio CTYIEHIB BUTBHOCTI
PO3PaxOBYIOTh BUXO/SIYM 3 TOTO, IO / JIOPIBHIOE YUCITY TPYII, SKi 3 HIIWINACH MiCIs
00'eTHAHHS JaCTOT.

[oTpibHO mam'sTaTy, IO MPH TEPEBIpIl TIMOTE3N PO HOPMATEHUN PO3IIOILT
reHepaJIbHOI CYKYITHOCTI 3 JI0MOMOTOI0 KPUTEPII0 y° YHCIIO CTYNEHIB BUILHOCTI (V)
3HaXO0JATh 3a hopmysioro v =/— 1 - p, A€ p - YKUCIIO MApaMETPIB, SKi OLIHIOITHCA 32
BuOipkoro. HopmampHHII  pO3MOMIT  BH3HAYA€THCA  JABOMA  IapaMETPaMH:
MaTeMAaTHYHAM OYIKyBaHHAM «- 1 CepemHIM KBAJPAaTHYHUM BIIXWICHHIM o©.
Ockinbky 00M/Ba 11i TTApaMETPH OI[IHIOBAIMCSA 3a BHOIPKOIO (32 OIIHKY MPUIIMAIOTh
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BHOIPKOBY CEpemHI0 X, , a 3a OIIHKy o - BHOIPKOBE CepeIHE KBAAPATHIHE
BIJIXWJICHHST), TO p =2, ToAi, v=(/-1—-2) =1-3.

BukoHyrouM po3paxyHKH BIAMOBITHO BKa3aHii BHINE IOCIHIIOBHOCTI,
HeoOXigHO MoOyAyBaTH PO3paxyHKOBI Tabmmii /muB. Tadbm. 38, 39/ 1 obuncouTH BCi
HEOoOXigHI TapaMeTpH JIs MEepeBipKH CTATHCTHYHOI TIMOTE3W MPO BiAMOBIAHICTH

. . . 2
EMITIPUYHOTO PO3MOALTY HOPMAIbHOMY. I3 Tabmuui 39 sHaxoqumo y =1,19.
»
3a cTaHIapTHOO TAOIHUIICI KPUTHYHHX 3HAYCHD PO3IOALTY y° (AMB. JOAATOK.
7), mpu piBHI 3HaunMocTi « = 0,05 i 4ucmy cTymeHiB BiIbHOCTI L = [-3= 8- 3=5,

. . . 2
3HAXOJMMO KPUTHYHY TOYKY IIPABOCTOPOHBOI KPUTHYHOI 00JIacTi Xrooss 11,1.

. 2 2 . o . o
Ockinbkn < - TiNoTesa Npo HOPMAILHUA PO3IOALT TEHEPANbHOI
»

CYKYITHOCTI HE BIJIXHJISIETHCS, TOOTO EMITIPUYHI 1 TEOPETHYHI YaCTOTH PO3PI3HAIOTHCS
HE3HAYUMO (BUTIAIKOBO).

TakuM 4YHHOM, BHCYHyTa Timore3a mnpuiiMaeThes. ['padiune 300paxceHHsS
PpO3MOIiTy eMITIPUYHUX 1 TEOPETUYHKMX YaCTOT MOKAa3aHO Ha PUCYHKY 42.

16 +

YacroTa

63 81 99 117 135
Bapianrta

Puc. 42. Po3noain emuipuyHux (#,) i TeopeTHYHUX (7,) 4acTOT

§ 1.5. OcHOBHI acneKTH i YMOBH 3aCTOCYBAHHA Xi - KBaApaT
KpHuTepiio

Xi - xBagpar (kpurepiii 3romm Ilipcona - ;) € 00'€KTHBHOIO
OLIHKOIO  OJM3BKOCTI EMIIPUYHHMX  PO3MOMAITIB 10 TEOPETUUHHUX.
BukopuctoByeThes, SK yxke Oyno CKa3zaHO, y THX BHIIQJIKaX, KON
HEOOXiZITHO BCTAaHOBHTH BIJAIMOBIAHICTE JIBOX TIIOPIBHIOBAHUX PSIiB
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PO3MOTY - €MITIPUYHOTO 1 TEOPETHIHOTO, ad0 MBOX emmipudHuX. [lpn
IIbOMY TTOPIBHIOIOTHCSI YACTOTH HA3BAaHUX PSAIB PO3MOJITY, BUSBISIOTHCS
PO301KHOCTI MI’K HUIMHM 1 BU3HAYAETHCSI BIPOTIIHICTD LIUX PO301KHOCTEH.

3a mormomororo Xi - KBaJpaT KPUTEPI0 MOXKHA BHSIBUTH BiIMIHH B
PO3MOILT JIBOX EMIIIPUYHUX PsiB, IMOPIBHIOBATH BHOIPKU, SIKI MarOTh
aJbTEPHATUBHI O3HAKH, & TAKOX OLIIHIOBATH BIPOTIAHICTH KOPENSII Mixk
IbTepHATHBHUMH 03HakaMu. Sk 1 iHmni kputepii 3roau (Kommoroposa 4,
PomanoBckoro, ®imepa F, fctpemckoro L), ;* siBisie co0oro nesky
BEIIMYMHY, SKa OILIHIOETHCS 3 MEBHOIO WMOBIpHICTIO. BiH MOXe mpuiiMaTi
Pi3HI 3aBkW J0aTHI 3HadeHHs (Maui 1 Bemuki). [lpu ,2=0 cmig BBaxarw,
IO BiIMiHM MK 4acTOTaMHU MOPIBHIOBAaHMX PSAIIB PO3MOMALTY BiJICYTHI.
Hanuii xputepii He PEKOMEHIYEThCS BHUKOPUCTOBYBATH JJIsl OLIHKH
MaJuX BUOIPOK.

Sx Oyno mokazano B § 1.4, 3a 10omomMoror 4’ - KpUTEpilo MOKHA
3MIACHUTH CTATHCTUYHY MEPEBIPKY TiMOTE3 BiTHOCHO PO3MOJIiNIiB, TOOTO
BIJIMOBIAHICTE EMITIPUYHUX JIAHUX PO3MOJULY ACSIKOMY TEOPETHUYHOMY
3aKOHY po3noainy. Taky OmiHKY HaOJMKEHHS eMIIIPUYHOTO PO3MOALTY 10
TEOPETHYHOTO JIa€ CyMa CIiBBIIHOIIEHb YaCTOT

=l p,

X

b

1€ n,,n, - BIANOBIHO YaCTOTH €MIIIPUYHOTO 1 TEOPETUUHOTO PSLY.

30ir eMIiprHYHUX 1 TEOPETUIHUX YaCTOT 3YMOBITIO€ BenHMUnHy z>= (0.
Lle Bka3ye Ha miATBEpKEHHS HyJb0BOI rinoresu. (Ho). Ilpu nasBHOCTI
JOCTOBIPHOT PI3HMLI y YacTOTax EMIIIPUYHOIO 1 TEOPETHYHOIO PSIy
BeJIMYMHA »’ OyJe CBIAYMTH NMPO HENPAaBHIBHICTH BUCYHYTOI TilOTE3H.
3HaueHHs nmapameTpa XI - KBaApaT 3pOCTae i3 30UIbLICHHAM Pi3HHUII MiXk
yacroramMu. BeilnunHa »*Tako 3aJeKHUTh Bijl YKca CTYIEHIB BUILHOCTI.
UuMm MeHIe 3HA4eHHS »°, TUM BHUII HOTO WMOBIPHICTH 1 BipOTiTHICTB.
Takum YMHOM, TpPU 3MiHI BeIWYMHHU »°Bil 0 0 « IMOBIPHICTH HOTO
3MmiHtoeThes Bim 1 mo 0. Y Mipy HaOMIKEHHS n K oo PO3MOAUT >
HaOIMKAETHCS IO HOPMAIBHOTO.

I1py BUKOpUCTaHHI X - KBaJpaT KPUTEPil0 HEOOXiTHO MaM'aTaTH IIpo
JIOCTATHBO BEJIMKE YHCIIO OJWHHI BHOIpKU (7 > 50) 1 BENIWYMHH YaCTOT
(n, > 5). Sk Oymo ckazaHo padime mpu »n, < 5 00'€MHYIOTH CYCiTHI
1HTEpBaIM psAY po3moAiy. SKimo BUOIpKOBa CyKYIHICTbh JOCUTH BEJIHKA,

Xi - kBazpaT Kputepiit Oyae o0rpyHTOBaHUI, TOOTO y TAKOMY BHIIQJIKy BiH
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MaiKe 3aBXKIU CIPOCTOBYyEe HeBipHY rimoresy. Cepen po3poOieHmx
KpUTEpiiB 3rofm Iei KpuTepiii 3abe3medye MiHIMaIbHY TOMHIKY B
MPUHHSTTI HEBIPHOT T1IIOTE3H.

[Ipy owiHIi BIAMIHHOCTEH MK EMIIIPUYHAM 1 TCOPETHUYHUM
po3noaiiaMu TOTPiOHO 3HATH BEIWYWHU »° , SAKI BIANOBINAIOTH
BH3HaueHUM piBHAM 3HaumMmocTi. s miei mern K.Ilipcon po3pobus
CTaHIapTHI TaOJNWIN, B SKUX HAa IMEPETHHI 3HAYEHb y’ 1 YMCIA CTYNEHIB
BUILHOCTI MOJIaHI HIMOBIPHOCTI, SIKI OLIIHIOIOThH BEIIMYUHY 7> (10JIaTOK 6) .

Sxmo 3a  po3paxyHKOBUMH JlaHUMH 3HAU€HHs HWMOBIPHOCTI
BHUSIBUTBCS Jy)KE Majol BeauunHOI, Hampukian 0,01, To BiaMiHHOCTI
MiXK JOCII/DKYBAaHUMHU psilaMd TOTPIOHO BBa)KaTH ICTOTHUMH, TOOTO
HYJIbOBA TIMOTE3a HE MPUAMAEThCA. SIKIIO K IMOBIPHICTH BUSIBUTBHCS HE
MaJIol0, PO301KHOCTI BBaKAIOTHCS BHIAJAKOBUMH 1 HYyJBOBa TirmoTe3a
npuiiMaetbcsi. P.Dimep A0BiB, 10 PU3KMK 3pOOMTH TOMHIKY OyJe
HEBEJIMKUM, SIKIIO MPOBECTH CYMiKHY JiHiIO y HmoBipHocti P = 0,05.
3HaueHHS »® , sKi Jexarh 3a miero JiHierwo (0,04; 0,03; 0,02 Tomno),
.BKa3yIOTh Ha HasBHICTb ICTOTHUX BiJIXWJICHb.

[Ipu po3paxyHKy yuclia CTYNEHIB BIIBHOCTI AOCHIPKYBaHUX 4acTOT
BPaxoBYIOTh KIUIBKICTh OOYMCIIOBAILHUX CTaTUCTUYHUX XapaKTEPUCTUK
TEOpeTUYHO1 (QYHKIIT po3noiny. Y NaHOMY BHIIQJKy BHKOPHCTOBYBaHA
KUTBKICTh TaKUX MapaMeTpiB TOpiBHIOE 2 (%,o ), 3Biacu v =/-1- 2 .

Ilpuknao. PoO3risiHEMO pO3paxyHOK OINHKM BiIMIHHOCTI TEOPETUYHOTO 1
eMITIPUYHOTO PO3MOALNIB 54 MANPHUEMCTB 3a TPYAOMICTKICTIO BUPOOHHIITBA OAWHHII
npoaykiii (Tadi. 100).

Jnst  3HAaXOIKEHHS BEJIMYMHH 4  BHUKOPHCTOBYEThCS Bimoma (opmyia:
7= (n, _nr)z ,

ny

Ie n,n, - BIAIOBIJHO €MITIpUYHA 1 TEOPETHYHA YACTOTH PSIY PO3MOIiTy. Y
HAIIOMY TPUKJIA/, MiACYMOBYIOYHM YAacTKOBI 3HAYCHHS BEIMYHH y°, OAEPKYEMO
pO3paxyHKOBE 3HAYEHHS y’- KpuUTepito, 1o aopiBHIOE 4,57. 3HAXOAMMO YHCIO
CTYNEHIB BITBHOCTI JJIs1 TAaHOTO BHMAAKY:v=/ —1-p=6-1-2=3 (/ = 6, OCKiNbKH JBa
OCTaHHI iHTepBanu 00'€AHaHI B OAWH). 3a CTaHAAPTHOIO TAOIHIEIO /HOAaTOK. O/
3Haxoaumo P(y* =4,57) mpu ducii CTymeHiB BUTbHOCTI, piBHOMYy 3. Tabnudne
snavenust P(y*)= 0,1718. Jlanuii piBeHb IMOBIPHOCTI 3HAYHO BiAPI3HAETHCSA Bij
Hyna. ToMy BIIMIHHICTE MK €MITMPHYHHAM 1 TEOPETHYHHM PO3IMOJIIAMH TOTPiOHO
BBYKaTH BHUIMAIKOBOIO 1 JOCHIPKYBAHUI PO3MOLT MiAMPUEMCTB 32 TPYJIOMICTKICTIO
OJIMHUII MPOIYKIIT HEOOX1THO BU3HATH SIK MIAMOPSIKOBAHUI 3aKOHY HOPMAJIbHOTO
po3moiny.
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3aMicTh 3HAa4YeHb IOKa3HUKIB HMoOBipHOCTI (P y*), po3poOieHux
K.ITipconom, P.®imep po3paxyBaB CTaHAAPTHY TAOJIMIIO 3HAYCHD y° , SKI
BIJIIIOBIAAIOTh IIIYKAHUM IMOBIPHOCTSM IIpU PI3HOMY 4YHCII CTYICHIB
BUILHOCTI Bapiarii (no1aTok. 7).

Po3paxyHok, Takoi cTaHAapTHOT TaOJiHIli BiH apryMEHTYBaB TUM, IO
B MPAaKTUYHUX OOYMCIICHHSIX HE TaK BaXKJIMBO 3HATH TOYHE 3HAYCHHS
HMOBIpHOCTI P, sike BiANOBIa€ 3HAYCHHIO z°, IK BU3HAYMTH, B SIKUH Mipi
BiporigHo (akTruHe 3HaYeHHA ;’. ToMy B CTaHIAPTHUX TaOIHIIIX
P.®imepa HaBeneHO 3HAYCHHSI z°, SIKi BIiANOBIJAIOTh TEBHUM PIiBHSIM
iMmoBipHOCTI P #*. Ilpu 11bOMy TOTPIOHO BiIMITHTH, IO Ha3BaHi TaOHIli
MICTATh 3Ha4YeHHS ;’<l, sKi 3yCTpidaloThCSA IS MalluX CTYIEHIB
BUIBHOCTI, 1 3HAYCHHS »>>30 - 111 BEIMKUX BEJTUYHH L .

CrangapTHi MaTeMaTh4Hi TaOnuil 3HaueHb »?, P.Dimepa MarwThb
OUITBI MIUPOKI ACTEKTH MPAKTUYHOTO BUKOPHUCTAHHA TPH PO3paxyHKax
CTAaTHCTUYHHX OIIHOK. BUMafiok iX BUKOpHUCTaHHS TPH TIEPEBIPIl TIMOTe3U
po po3noxinn 0yB po3riasHytuil y § 1.4. Huwkde BukmazeHi AesKki iHII
ACIeKTH PO3PaxXyHKY CTATUCTHYHHUX OI[IHOK 3 3aCTOCYBAHHSM KPUTHYHHUX
3Ha4YeHb »* cTaHAapTHHUX TaOiwmp P.dDimepa.

3a JIONIOMOrOK KpHTEpil0 XI- KBaapaT MOXHA HEPEBipUTH
HAJEXKHICTh KIUTBKOX BHOIPKOBUX JAHUX OJIHIET 1 Ti€i K TreHepatbHOI
CYKYITHOCTI IIpH BUPILIEHHI MUTAaHHS PO OJHOPIIHICTH BUOIPKH.

Ilpuxnao. TlopiBHATH BapialliiHUK psSA TPOAYKTHBHOCTI MOJIOYHOTO CTaja
KOpiB (epM BenMMKOTro poraroi XyJoOM 3 YacTKOBOIO MeXaHi3amielo i TMOBHOIO
MeXaHi3aIli€l0 BUPOOHHIHX MPOIIECIB.

OO4HKCICHHS Xi- KBaJpaT KPUTEPIIO JJIsi BCTAHOBIICHHS PI3HUII B YacTOTax
JIBOX EMITIPUYHUX PSAJIB IOJIATA€ B TiM, 110 32 YaCTOTH HEBIIOMOI I'€HEpaJIbHOT
CYKYNHOCTI TNpPUIMArOTBCS BEIWYWHH IOJOBHHH CYMH YacTOT II0 KOXKHOMY
IHTepBay IOPIBHIOBAHUX PSAiB po3moainy (Tabm. 101).

[Momanpimi po3paxyHKH 3BOASTHCS 10 3HAXOMKEHHS PI3HUII €MIIpUYHUX 1
TEOPETHYHUX YacTOT 1 BU3HAYEHHS CyMH IX CIIIBBIIHOIICHD O BXKE BiToMilt popmyi
Xi - kBazpart kputepito (tadm. 102).

Ipu upOMy B psii eMIOIPHYHMAX YaCTOT 3aHOCATH Y MOCIIJOBHOMY IOMAPHOI 3aIUCy
4acTOTH 000X PSAiB, y rpady TEOPETHYHHX YaCTOT - BiAMOBiAHI iM ycepemHeHi
Y4acTOTH TEOPETHYHOro psiay. Po3paxoBaHi 4acTKOBI 3HAYEHHS y’ IiJICYMOBYIOTD i

2 . . 2 . .
oTpuMaHy cymy ( Zp) TMOPIBHIOIOTh i3 CTAHZAPTHHM 3HAYCHHAM () ) MpH piBHI

3HaunMocTi « = 0,05 1 yncni ctyneHiB BiTbHOCTI Bapiauii v=/-1= 9-1=8 (nomarok. 7).
SIx 6aunMo, KpUTHYHA TOYKA JUIS IIUX IapaMeTpiB CTAaHOBHUTH 15,5, TOOTO BeTHIMHA

Zi nopiBHio€ 15,5 1 menme Zz Ha 4,4 pu opo3i imoBipHOCTI P = 0,95.
P
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Tabauys

101

Po3paxyHOK TeOpeTHYHHX YACTOT MPH NOPiBHAHHI IBOX eMIIPUYHUX PATIB

EmmnipuyHa 9acToTa MmorosiB's KOpiB Ha .
. .| (depmax 3 pi3HHM piBHEM MexXaHi3amii Teopermai
Cepezmﬂ)pmmm JacTK0B0 Tinkon Y4acTOTH,
HaJii, KT . . n+n,
MEXaHI30BaHUX, MCXaHI30BaHUX, =
" m
3500-3700 10 4 7
3700-3900 12 8 10
3900-4100 16 10 13
4100-4300 21 11 16
4300-4500 15 21 18
4500-4700 7 17 12
4700-4900 7 15 11
4900-5100 6 12 9
5100-6300 6 2 4
100 100 100
Tabnauys 102

Po3paxyHok 3HaueHHs] KPUTEPil0 y° NPH NOPiBHSIHHI ABOX eMIIIpUYHUX PsIIiB

. . . Po3paxyHKOBI BEIMYMHU
Emnipuyni yactotu y Teopernuni P
MTapHOIIOCITIJOBHOMY 3aITHCY, 7, | 4YacTOTH, 7, n—n, (= ny)”
np

10 7 3 1,29

4 7 -3 1,29

12 10 2 0,40

8 10 -2 0,40

16 13 3 0,69

10 13 -3 0,69

21 16 a 1,56

11 16 -5 1,56

15 18 -3 0,50

21 18 5 0,50

7 12 -5 2,08

17 12 5 2,08

7 11 -4 1,45

15 11 4 1,45

6 9 -3 1,00

12 9 3 1,00

6 4 2 1,00

2 4 -2 1,00

200 200 X 19,94
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. 2 2 . . . . .
OCKIJIBKH Z > ZT MOXHa 3pO6I/ITI/I BUCHOBOK ITIPO BIPOI'1AHICTH PI3HHUIL ABOX
P

EeMITIPUYHKUX PAIIB 32 MOKa3HUKAMHU MPOJIYKTUBHOCTI MOJIOYHOTO cTajaa KopiB. Sk
BHJIHO, CTaH MeXaHi3allii BUPOOHMYMX TNPOIIECIB CYTTEBO BIUIMBAE HA MOKA3HUKH
MIPOIYKTHBHOCTI TBapHH SIKi OOCIYTOBYIOTHCS . A BHOIPKOBY CYKYIHICTB ITOTOJIB'S
KOPiB, 3 00CIyrOBYBaHHSM TP MOBHINA MeXaHi3aIlil MPoIeciB, CIIiI BBAXKATH SKiCHO
IHIIIOI0- BOHA HAJIC)KHTH 0 APYToi reHepalIbHOT CyKYITHOCTI.

VY mopiBHSAHHI 13 crocoOoM oOunciieHHs BenwunHH Xi -KBajpara,
posrasiHyToro panime (B §1.4), xonmnm MoBa WHuIa MPO TMOPIBHAHHA
EMITIPUYHOTO 1 TEOPETHYHOTO Psijly, B JAHOMY TPHUKJIAIl 3HAYECHHA

,

3aHIKEHO Maibke B JiBa pa3u. lle 3yMOBIIOEThCS MPUHHATHM CIOCOOOM
OO0YHCIICHHS, KOJU TMPU OOpOoOIll JaHUX BUKOPUCTOBYETHCS HE PI3HUIIL
4acTOT, a HAIIBPI3HUIA, 1 KUIBKICTh BEJIMYMH YaCTKOBHX 3HAUYCHb ;°
Olnbllla B JBa pa3d, HOK B pO3paxyHKaxX pPO30DKHOCTEH eMIipHYHOro 1
TEOPETUYHOTO PSIIB PO3IOILIY.

[Tpu nopiBHIHHI ABOX EMIIPUYHUX PSIIIB PO3IOJILTY, IPEJCTABICHUX
HEOJIHAKOBOKO KIJBKICTIO OJMHHUIb BHUOIPKOBOI CYKYIIHOCTI (¥, #3n,),

PO3pPaxyHOK XI - KBaApaT KPUTEPIIO MAE CBOI OCOOIMBICTE

Ipuknao. TloTpiOHO BW3HAUWTH, UM BiporifHa pPO30OLKHICTE YACTOT 3a
MOKa3HUKaMH BPOXXAHHOCTI 3€pPHOBUX KYJIBTYp B IHTCPBAJIBHOMY PSi PO3MOMILTY
MiIPUEMCTB 3 TOCIBaMH 03UMO1 1 sipoi neHuti (tadia. 103).

Tabauys 103
Po3paxyHok TeopeTHYHHX YACTOT NPH NOPiBHSAHHI IBOX eMIipHYHUX PAAIB 3
HePiBHOI0 KUIBKICTIO OUHHIB CIIOCTEepPeKeHb

YpoxaiiHicTh Yucno miaAnpeMCTB Cyma TeopeTHuHi 4acTOTH
3epHOBHX (gacTora) 3 MOCiBaMH | 9acTOT, |, _(m+m)xn _ (n,+n,)Zn,
KyJIbTyp, 13 1 ra MIIEHHI man, | Sewrm) | TSG 0, )
03UMOi, 7, SIpoi, n,

30-35 5 8 13 9,0 4,0

35-40 20 10 30 20,8 9,2

40-45 35 15 50 34,6 15,4

45-50 20 5 25 17,3 7,7

50-55 10 2 12 8,3 3,7

Bcerporo 90 40 130 90,0 40,0

Ha mepuiomy eramni po3paxyHKiB BHU3HAYalOTh TEOPETHYHI YACTOTH JUIS JBOX
eMITipuuHuX psAniB (tabm. 104), cymn 3a SKMMHU NMOBHHHI OyTH PiBHI CymMaM 4acTOT
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BIAMOBITHUX PAAIB(Zn, = Zn,, =n,,).I10TIM PO3paxoByIOTh YaCTKOBI 3HAYEHHS y° 3a
paHillle OMMCAaHOI0 CXEMOK0 1 oJep)kaHi 3HAUeHHsS MiACYMOBYIOTH (Tabm. 104).
Po3paxyHkoBa BemuUUWHA Xi - KBagpaT KpUTepiro ( Zi) B PO3MIISTHYTOMY MpPUKIai
nopisaioe 8,39. Yucno crymneniB ButbHOCTI y = (/, —1)(/, —1) , Ie /, -4UCIIO0 IHTEPBAIIB,
[, - 9YUCIO eMIpWYHHUX pAmiB posnoxminy. Takum uwmHOM, v=(5-1)(2-1)=4. 3a
CTaHJApPTHOO TaOJMIICIO 3HAYeHb y° (HOJATOK 7) 3HAXOIMMO TEOPETHYHE 3HAUCHHS
Xi- KBaIpaT KPUTEPIto ( Zi) .

Jns mopory #MoBipHOCTI P =0,95 1 umcna cTyneHiB BUIBHOCTI 4 BelIMYHHA
toro ctaHoBUTE 9,5. OCKITBKH Zj > Zi MOXXHA 3pOOHUTH BUCHOBOK IIPO HEICTOTHICTH

PI3HHIII B HacTOTax JABOX EMIIPHYHHX PSIIB PO3IMOJIITY, SKi SBISIOTE COOOIO
HEOJIHAKOBY BUOIPKY 3a KiJIbKICTIO OJJUHHIIb CITIOCTEPEIKCHHS.

Tabauys 104
Po3paxyHok 3HaUYeHHsI KPUTEPil0 »° NPU MOPiBHSHHI ABOX eMIIPUYHUX PSIIB 3
HEPIiBHOIO KUILKICTIO OUHHIb CHIOCTEPEeKEHb

Emnipuuyni  wactotm B| Teopetnuni Po3paxyHKOBI BEIMUUHH
MapHOTIOCTIIOBHOMY 4acToTH, n, n—n, (n,—n, )
3a1ucy, n, n,
5 9,0 -4,0 1,78
8 4,0 4,0 4,00
20 20,8 -0,8 0,03
10 9,2 0,8 0,07
35 34,6 0,4 0,00
15 15,4 -0,4 0,01
20 17,3 2,7 0,42
5 7,7 -2,7 0,95
10 8,3 1,7 0,35
2 3,7 -1,7 0,78
130 130 X 8,39

Xi — KBajJipaT KpUTEpii BUKOPUCTOBYETHCS TAKOXK IPH TOPIBHSIHI
JIBOX albTepHATHBAX PO3MOJILIIB, IPEACTABICHUX Y BUTIISAI KOPEIAIIHHOT
pemritku. ®opmyra, 3a KOO OOYHCIIOETHCS z° , B I[bOMY BUIAIKY Mae

BUTJISIL:
2
n
d —ec)——
i |:(a 6c) 2:| n

C(a+e)ct+d)a+o)e+d)
1€ a,6,¢,d - 9aCTOTH y BIJINIOBITHUX KJIITHHAX KOPEJSIIHHOT PENIiTKHY;

V4
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n - YHACIO OJWHHWIL BHOIpKOBOi cykymHocTi. Jms — mpukmamy
pO3TIsTHEMO  TaONUITIO  PO3MOMIMY pPOOITHHKIB TO JBOX Tpymax
aTbTEPHATUBHUX O3HAK (Tabd. 105).

[Ticas migcTaHOBKM y HaBeleHY BuIie (Gopmyiny maaHux taduuii 105
OZIEP’KUMO:

2
{(60 —1440) - %} 100
2

(~1430)* x100 204490000
y = = = =4

LT .

30x70x 66 x34 4712400 4712400
Tabnuys 105
Po3paxyHok 3HaYeHHsI y° NPH NOPiBHSIHHI aJbTEPHATHBHUX PO3MOILTIB
Kinekicts KinpKkicTh poOiTHHKIB Cyma
MpaliBHUKIB K1 T ABAIIAIIN SIK1 HE T IBHUILIIA
IIPOYKTHBHICTB Ipalli | MPOJYKTHBHICTH Mpari
BaoxodyBaHUX 6 (a) 24 (B) a+B=30

MaTepiagbHO

He 3a0xo4uyBannx
MaTepiaabHO 60 (c) 10 (d) c+d=70

a+c =66 B+ d=34 atB+ct+d= 100

Uwmcno crymeHiB BimbHOCTI v =(, -1)(, -)=(2-1)(2-1)=1 (4.1,- uucno
Ipyn BIAMIOBIAHO TI0 MEpIIii i Ipyrii o3Hakax). OTpumMaHe po3paxyHKOBE

3HayeHHs Xi - KBaJpaT KPHUTEPil0 (z,°) TOPIBHIOEMO 3 TaOIMYHUM
3HAYCHHSM (JI0AaTOK 7).

Juns mopory #mosiprocti 0,95 BenmmumHa WOTO CTAaHOBHTH 3.8.
OcKinbku Zi> 7, (434 > 3.8), MOKHAa 3pOOWTH BHCHOBOK, IO
pO3TJIsilyBaHi  allbTEPHATUBHI PO3MOJUIM PI3HIATBCS 3HAYMMO, TOOTO

MaTepiallbHUM  CTUMYJ 3YMOBIIOE MiABHILIEHHS MPOJYyKTHBHOCTI Tpari
POOITHUKIB.

OnHe i3 MpakTWYHUX 3Ha4eHb Xi - KBAJApaT KPHUTEPIIO MOJATAE Y
TOMY, II0 PO3paxyHKOBY HOro BEJMYMHY IpU albTEPHATHBHHUX O3HAKaX
2 .
(¥ ) MOXHA BUKOPHCTOBYBATH /Ul BASHAYEHHS CTYIIEHS TICHOTH 3B'SI3KY
’

MDK HHAMH. Takor CTaTUCTHYHOIO XapaKTePUCTHKOIO € Koe]imieHT
Kopenstii (. ).Po3paxyHok Horo mpoBOAUTHCS 33 TaKOIO (GOPMYIIOL0:

X, _x
INE A

|
Il
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Jnst  mpuknanay, po3MISIHYTOTO BHUINE, BEIHMYMHA KoedimieHTa
KOpeJIsiLii CTAHOBUTUME: r, = 133’} =./0,434 = 0,659.

[lo #ioro piBHIO MOXHa CTBEPKYBaTH MPO TOCUTH 3HAYHUHU CTYIiHb
TICHOTY 3B'SI3Ky MDK MNPOAYKTUBHICTIO mpami 1 1i MaTepiaJbHUM
CTUMYJIFOBAaHHSIM.

Kpim posrmsHyTHX BumankiB Xi- KBaapaT KpHTepiii Moxe OyTH
3aCTOCOBaHWUN 1 IS JOPYTHX PO3MOALTIB, B SKHX PO30DKHOCTI MiXK
TEOpeTUYHUMHU  (OYiKyBaHMMH) 1  (PaKTHUYHUMHU  YACTOTAMU  HE
BIJIMOBIAAIOTH AKili-HEOYIb OUEBUIHIN CTPYKTYpi. BHKOPUCTOBYIOTH MaH-
Wi KpUTepid 3roand i mpH 3'ACyBaHHI OO'€KTUBHOCTI MOOYAOBU psiay
pO3MOTY, THM CaMHM BHWKIIOYAIOYA MOJIJIHMBICTh MIATOHKH OJMHHUIIb
CIIOCTEPEIKEHHS 3 METOIO BIIOBIIHOCTI iX OZ[HA OJIHIM.

[Ipore, BUKOPUCTAHHS IIBOI'O KPUTEPIIO Mependoadae psij 0OMEKEHb ,
SKUX HEOOXITHO IOTPUMYBAaTHUCh TPH PO3PAXyHKY ;° SAK KPHUTEPIIO
icrotHocTi. SIk Oyno BigMIUeHO paHille, TpW TEPeBipIli TIMOTE3W Ha
BIJIMTOBIAHICTE €MITIPHYHOTO PO3MOJILTY TEOPETHUYHOMY OakKaHO MAaTH HE
MeHme S0 OIWHWIB CIIOCTEPEKEHHS, a B KOXHIA TEOPETHIHO
pO3paxoBaHiil Tpymi MiHIMAIBHO AOMYCTHMAa TPAHUI BEIMYWHH YacTOT
YMOBHO IpHUAMAETHCS piBHOIO 5 (iHKOMM 3). Y 3B'SI3KY 3 IIUM IIPU MaJio-
YHCEIBHOCTI TPYII (SIK MPaBIIO, KpalHiX) X 00’ €aHyt0Th. [Ipy BU3HAUEHHI
BiJIMIOBITHOCTI ~ PO3MOAIIIB  HOPMAJILHOMY 3aKOHY YHCJIO CTYIICHIB
BIJIBHOCTI JIOpiBHIOE uuchny rpyn (iHTepBamiB) MiHyc Tpu (I — 3).
[osicHIOETBCS 11e THM, MIO OOYMCIIECHHS TEOPETHYHHX YaCTOT IOB'S3aHO
TyT TpbOMa yMOBaMH (OOMEXKEHHSIMH), SIKi BU3HAYAIOTh HOPMAJIbHUI
PO3MOIiT: BUBHAYCHUM 00CATOM BUOIPKH (1), CEPEIHBOI0 BEIUIHHOIO (X ),
BiJ SIKOi 3HAXOIATHCS ICHTPAIbHI BIAXWICHHS, CEpelHIM KBaIpaTHYHUM
BIIXWICHHSM (o), 32 SIKAM MOPOBOJUTHCS HOPMYBAHHS LEHTPATbHUX
BIJIXWIIEHB cepejl TpyI (IHTepBaIiB).

[Ipu o0'eqHanHi iHTepBaNiB (y BUMAAKY HAsSBHOCTI B Pl PO3IOALTY
4acTOT HW)KYE MIHIMaJIbHO JONYCTHUMOTO PIiBHSI) YHCIO CTYICHIB
BUTRHOCTI KOPUTYIOTh. Bemn4mHa BTOPHMHHOTO YHCIA CTYTIEHIB BITHHOCTI
JOPIBHIOBATAME DI3HUIIl MIX YHCIOM IHTEpBANIB Michs iX 00'emHaHHS
Mminyc 3 (I’ -3). Tomy s npukiany, po3rissHyToro B § 1.4., ocTaHHIX [1Ba
iHTepBaau MOTPIOHO Oyyio o0'emHaTH. Y 3B'SI3KY 3 MM YHUCIIO CTYICHIB
BUIBHOCTI CTaHOBUTHME V=/ - 3 = 7-3=4.
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[Tpn npomy cranmapTHe 3Ha4eHHS Xi- KBagpaT Kputepito it P =
0,95 nopisatoBatume 9,5 (momaTok 7).

PosrisiHyTi BHIE BUNAJAKUA BHUKOpHCTaHHS Xi - KBaapaT KPUTEPIiO
CBITYaTh MPO IIUPOKI MOXIIMBOCTI HOTO 3acTOCyBaHHS B IPAKTHII
CTaTHCTUKO - EKOHOMIYHOTO aHaNi3y.

§ 1.6. Ouinka po3moJi/IiB 3 BUKOPUCTAHHSAM
kputepilo 3roaqu Koamoroposa

PosrnsHyTi B monepeanix naparpagax crnocodu OLIHKK BiIMiHHOCTI
MK ~JBOMa BHOIPKOBUMH  CIIOCTEPEKEHHSIMU IPYHTYBajHCs  Ha
MNPUITYIIEHHI PO HOPMAJIBHUM XapakTep pO3MOAUTY TeHepalbHUX
CYKynHocTel (a00 OJIM3bKOMY 0 HOPMAaJIbHOTO). Alle €KCIIEPUMEHTATOPY
(mocmimHuKy) He 3aBXAM Bigoma (opMa po3MOAUTYy HaHUX, 3 SKUX
MPOBOJIUTHCS BUOIpKa. TOMYy BUKOpPHCTaHHS KpUTEPiiB t 1 z* MOXKE 1HKOJH
MIPUBECTH JI0 CYO'€KTUBHOI OIIIHKH PE3YJIbTaTIB CIIOCTEPEKEHb. Y 3B'SI3KY 3
UM B MaTeMaTW4HId CTaTUCTHLI PO3pOoOIeH] KpuTepii OLiHKK BUOIPOK 3
Oyab - SIKOTO BULYy PO3IIOJIITY.

TeopeTHyHOK OCHOBOKO iX pO3POOKM € TMPUNYIISHHS, [0 P
MOCTIIOBHUX CIIOCTEPEKEHb MOXHA PO3IIISAATH SIK MPOCTY HE3aJeKHY
BUOIpKY 3 He3MiHHMM posnoxiioMm. Lli kputepii oxepamu Ha3By
HemapaMeTpuyHux. Jlnsg iX po3paxyHKIB HEMOTPIOHO OOYMCIIOBATH
CEpeHIO, TUCIEPCII0 Ta 1HIII CTATUCTHUYHI XapaKTEPUCTUKUA BUOIPKOBUX
posmoziniB. Y OeSKMX BHIAIKax IS PO3paxyHKy HemapaMeTpHYHHX
KpUTEPiiB BUKOPHUCTOBYIOTHCS He Oe3mocepenHi NaHi CIIOCTEPEeKEHHs, a
pI3HOTO pOIy BIOPAOKOBaHI psSAu (3 HArpOMaPKEHUMH YaCTOTAMH,
pamKHpOBaHI PI3HUII OJWHUIL CIIOCTepeXkeHb 1 T.1.). Kpurepii, sxi
PO3pPaxoBYIOThCS Y IIbOMY BHUITAJIKy, Ha3WBAIOTh MTOPSIKOBUMH.

Jlo HemapaMeTpUYHUX KPUTEPIiB BIIHOCITH: KpHUTepiid A, (1amOna)
Konmoroposa, kputepiit Yaiita, kpurepiii YisKcoHa.

CryniHp HaOIWKEHHS EMIIPUYHOTO PO3MOJLUTY O OOYMCIIIOBAHOTO
(TeopeTHYHOTr0), B paBHii Mipi SIK 1 MOPIBHSJIBHY OI[IHKY ABOX OJHOPIIHUX
BapialiiHUX pAJiB, BH3HAYAIOTh 32 JOTMOMOIOI0 HEmapaMeTPUYHOTO
Kputepito 4 (JamOpma). SIKIIO BHUKOPUCTAaHHSI Xi- KBaapaT KPHUTEPIiro
IPYHTYETbCSI HAa BHUKOPUCTaHHI TaKUX BHOIPKOBUX XapaKTEPUCTHUK
(mapamertpiB) sik cepeans (¥) i crangapT (o), TO NPH PO3PaxXyHKY A -
KpUTEpiIo iX oOuucieHHs HenoTpiOHo. BiH ocHOBaHMI Ha BiAIOBIZHOCTI
pAmiB  iHTerpajbHUX  (HarpoMaJKeHHUX)  YacToT  JOCHIHKYBaHHX
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cykynHocTedd. CyTh HOTO MOJISITAE B PO3PAXYHKY BEITHUYUHH MAaKCUMAIBLHOT
pizamIi (D) HaArpoMa/pKeHHWX YacTOT (JacTocTed) eMITipHYHOTO 1
TEOPETUYHOTO PO3MOiiB. TOOTO AN BUKOPUCTAHHS IIHOTO KPHUTEPIIO
HEoOXigHe BIIOPSIKYBAHHSL JBOX PSIIB  PO3MOALIY Y BHIVIAAI X
kymyiinii. A.H.KonmMoropos 10BiB, 1110 IpU HEOOMEKEHOMY 3pPOCTaHHI
YHUCENILHOCTI BHOIPKU (77) IMOBIPHICTh HEPIBHOCTI Dvn>2 TpsIMy€e [0
TpaHUIli
limPOVn = 1) =13 (e,

n—om n—»o

ne D - BenmumHa MakCHMalbHOI PI3HUII HArpOMa/DKEHUX YacTOT
("acTocTeit) eMITIpHYHOTO 1 TEOPETUIHOTO PO3MOILTIB.

HemapameTpnyHuii TOKa3HUK A pPO3PaxOBYEThCS SIK BiIHOLICHHST
MaKCUMaITbHOT pi3HHMIl (0e3 BpaxyBaHHs ii 3HaKa) HArpOMaJKEHUX 4acTOT
EMITIPUYHOTO 1 TEOPETHYHOTO PSJIiB PO3MOALTY JIO KOPEHs KBaJPaTHOTO i3
YUCEJIbHOCTI BUOIPKH:

LD _maxjn—n \

Jn n
VY Bunajaky moBHOIO 30iry OPiBHIOBAHMX YacTOT B PsAax PO3MOALTY
2 = 0. Uum Oinblna po30iKHICTE B psaax, THM OlblIa BeJUYMUHA JIaMOa-
Kputepio.  Aue 3aHAATO BEJIMKY BEJIMYMHY /A  BUIAJKOBUMH
BiIXWJICHHSIMH Y TOPIBHIOBAHHUX PsIIaX PO3MOALTY MOSICHUTH BaXKO, TOMY
pOOUTHCS BHCHOBOK TIPO HEBIAIOBIMHICTE BHOIPKOBOTO PO3MOILTY i
TEOPETHYHO MPUITYIIECHOTO.

Kpurepiit 3romn Koimoroposa (1), Ha BiaMiHy Bin  Xi- KBampat
KpUTEPIr0, Ty’Ke MPOCTHH HE TIJIbKK B PO3paxyHKax, ajie i He mependavae
BUKOPUCTAHHSI CTaHJIAPTHUX TaONHIL JJIi HOro OIMHKH. TEeopeTHYHO
JIOBEJIEHO, 10 TIPHU YUCENHFHOCTI BUOIPKOBOI CYKYITHOCTI MPHOIN3HO OiTBIIT
25 omuHUNG (n > 25) TpaHWYHI 3HAYEHHA KpUTEpito mamOaa (4,), 110
BIJIMTOBIAAFOTHh TPHOM ITOpOTaM J0Bip4oi iMmoBipHOCTI (P =0,95; P =0,99;
P= 0,999), nopiaroroTh Bimnosimao 1,36; 1,63; 1,95. Iloka3Huk yucia
CTYTIEHIB BITLHOCTI TIPH IIbOMY HE PO3PaXOBYEThHCS.

Taxum uymHOM, AKIO 4,>4,, TO 3 BIANOBIJHOI HMOBIPHICTIO

PO30DKHOCTI MK €MIIPUYHUM 1 TEOPETHUYHUM PO3MOAITIAMH BU3HAIOTHCS
3HAYYIUMU (ICTOTHHMH).

Ilpuxnao. IIponeMOHCTPYEMO pO3paxyHOK KpuTepiro 3roau Kommoroposa Ha
MIPUKJIAJI PO3MOJITY TiAMPUEMCTB 32 YPOXKAMHICTIO 3epPHOBUX KyJbTyp (Ta0a. 106).
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MakcuManbHe 3HAQUeHHS PI3HUII HArpoMa/uUKEHHX YacTOT EMITpHYHOTO i
TEOPETUYHOTO PSIIB PO3MOALTY JOPIBHIOE ni— n,=>5. Benmuuna namb6na-kpurepiio
CTaHOBUTHME!

5

A=—==0,66.
V57

Oneprxana BennuuHa Kputepito (0,66) 3HAYHO MEHIIE TEOPETUIHOTO Ti PiBHSI
(4y0s= 1,36) BigmosizHoTro Mopora itmoipHOCTi (P = 0,95). ToMy po3xomKeHH Mixk

EMITIPUYHIM PO3MOIUIOM 1 HOPMajJbHUM BH3HAIOTHCS HEBIPOTIIHUMH, TOOTO
PO3XOKEHHSI MIXK YaCTOTAMU 3HAXOSITHCS B MEXKaX BUIIAJKOBHUX KOJIHBAHb.

Jnst BUSIBIICHHST BIPOTiTHOCTI JBOX EMITIPUYHUX PO3MOJLIIB, OJCPKAaHUX B
pe3yabTaTi BUOIPKU 3 OJHi€l 1 Ti€i X reHepadbHOI CYKYIHOCTI, aje siki MaroTh
HEOJIHAKOBY KUIBKICTh OJTMHHIIb, KPUTEPiH "mamMOaa" o0uncIoeThes 3a GopMyJIIor:

xn,  Zn nn
2 2 max |
n +n,

n n,
Xn, .
A€ — - CYMH HarpoMapKCHHUX YacTOT IO KOXXHOMY I1HTCpPBaly IICPLIOTO pPALY
m

A=

. . . . Xn,
po3snoniny, nofineHi Ha odcsr BUOIpKH;

- T€ XK MO JPYTroMy PsITy PO3MOILTY;
n,
Zn _Znm

max - MaKCHManbHe aOCOMOTHE 3Ha4deHHsS (0e3 BpaxXyBaHHS 3HAKA)

n n,
PI3HUII YaCTOK BiJI AUICHHS HAIPOMaKEHUX YaCcTOT Ha 00CAT BUOIPKU;

n,n, - OOCATH OJWHUIG BHOIPKOBOI CYKYITHOCTI IO TIEPIIOMY i APYTOMY PSIIY
PO3MOIiTIB.

VY T1abmuui 107 npencTaBieHi JBa eMIIPUYHUX PSIIU PO3MOALTY MiIIPUEMCTB
3a BPOXKaWHICTIO 36pPHOBHUX KYJBTYp, BiIIOpaHUX 3 OnHi€l reHepaabHOI CYKyNHOCTI,
aJte sIKi pI3HATBCS 00CATaMH BHOIPKH.

B ocranniii rpadi miei Tabnuili MakCUMaibHa PI3HUIS KyMYyJIbOBAaHUX YacTOT
npexactaBneHa BemmumHOO 0,07. IlimcraBmBmm ii y Bume HaBeneHy (opmyiy,
3HaIeMO 3HaUCHHS KpHUTepito "mamoma".

A=dmax [ 0.07\/10OX200 =0,57.
non 100+ 200

Po3paxoBaHa BeNHYMHA KPUTEPIIO MEHIIE TPAHUYHUX KPUTHYHUX 3HAYEHD A
J7Is BCIX TPHOX IOPOTIB IMOBIPHOCTI (A 45 =1,36; Ay =1,63; A4, =195). e cBigunts

PO HEICTOTHICTh PO30DKHOCTEH MK TOPIBHIOBAHUMH EMIIPUYHUMH pPSIaMu
posmomimy. 3BifCM ~ BHCHOBOK IIPO T€, IO OOWIBI BHOIPKH pPEMpPE3eHTYIOTH
JOCHIZKYBaHy I'€HEpaJIbHY CyKYIHICTb.
VY BuUMaakax, KOJW MiJ 3HAKOM paJuKaia TPOMI3JIKi Yuciia, PO3rIISTHYTY BHUILE
(bopMyITy IPUBOAATH A0 BUTTIAIY:
2 = d?max 2
n +n,
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[MincTaBuBIM B 10 (hopMyITy HEOOXiTHI 3HAUCHHS, Ma€MO:

A =007 20000 0,327,

A =4/0,327 =0,57.

§ 1.7. llepeBipka rinmore3 npo icTOTHICTHL Pi3HULBL MiXK
aucnepciavu no F — kpurepiro

BukopucranHs psjgy  KpUTEpiiB  y  CTaTUCTUYHOMY — aHai3i
BUOIPKOBUX CYKYIMHOCTEH IPYHTYEThCS Ha MPHUITYIICHHI MPO PIiBHICTbH
JIUCIIEPCI TMOPIBHIOBAIBHUX PAJIIB PO3MOJUTIB. Y JIEIKUX BHUIAJKaX
BUHUKA€ HEOOXIJIHICTh OOYMCIICHHS OIIIHOK PI3HUII MIX JMCIEPCIIMHU Y
BuOipkax. Ilpm npoMy iCTOTHICTH Pi3HMLI BH3HAYAIOTh, BHBUYAIOUYM a0o
CTYIiHb BapilOBaHHs OAHIET 1 Ti€T &K O3HAKU B KUJIBKOX CYKYIHOCTSIX, 00 —
Pi3HUX O3HAK B OAHIM 1 Tiif ke cykynHocTi. Ha oninni pisHuns aucnepciit
nmoOy0BaHUN METOJ| JWCIIEPCIMHOTO aHamizy — OJIWH 13 e(eKTHBHHX
CTaTHCTUKO — MaTeMaTHYHWUX TPUHOMIB KUIBKICHOTO BHBYEHHS BUJIB
NPUYUHHO — HACTIIKOBHX 3aJIEKHOCTEH.

Sk Bimomo, mepeBipka CTAaTHCTHYHHUX TiNOTE3 BIMHOCHO CEPEIHIX
P HEPIBHOCTI JUCHEpCid MOTpeOye OI[IHKKM 1CTOTHOCTI PI3HUIL
muctiepciit. TyT HEOOXIAHO maMm’SITaTH, SIKIIO BigoMa MPHpOAA SBHII, SKi
BUBYAIOTHCS, 1 JOCTIAHMK 3aBiIOMO 3HA€, MO0 JAUCIEPCil HE PpiBHI, TO
OIIIHKa 3HAYMMOCTI Pi3HHMIII AUCTIEPCii HE MAE CEHCY, OCKIJIbKH OyIlb — sKa
HalMEHIIIa PiI3HUIIS PO3TISIAETHCS SIK ICTOTHA.

OMiHKY iCTOTHOCTI Pi3HHLL MIX AWUCHEPCISIMH 3AIHCHIOIOTH Y THX
BUIAJIKaX, KOJIU IPUITYCKAIOTh MPO PIBHICTh JHCIEPCid, y TOW Hac K
iHpopMaLiss BUOIPOK CBIJUUTH MPO BEIMKY PI3HULIO B 1X BEIMYHHI.
Hanpuknan, B psgax posnoIily CIOCTEPIraeTbesi 3MIMICHHS LEHTpa
PO3MOAITY 4acTOT a00 BiAPI3HAETHCS CaM XapaKTep PO3CIIOBAHHS.

[lepeBipka CTATUCTHYHUX TIMOTE3 TPO PIBHICTh JAUCIEPCIA Mae
BEIMKE TMpaKTUYHE 3HAYCHHS, OCOOJHMBO TPH BHPIMICHHI TEXHIYHHUX
3aBmanb. Lle cTocyeThCcs BUMAIKiB, KOMM HAETHCSA MPO TOYHICTH POOOTH
MpUIAiB, MallliH, 00JaJHAHHS, TIPO YITKICTh TEXHOJOTIYHUX TPOIIECIB 1
T.1. TyT mTOKa3HWKOM OOYHMCIIEHOT IucCIepcii BUMIPIOETHCS BETUYHHA
pO3CitOBaHHS.

[lepeBipka TinmoTe3n Mpo PIBHICTh JUCHEPCIH 3HAXOIUTH IIMPOKE
3aCTOCYBaHHS B OIOJIOTIYHMX JOCHIUKCHHSX. 3MIHCHIOIOTHCS MPAKTHYHI
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KPOKH BUKOPHCTaHHS TMOAIOHWX pO3paxyHKIB 1 B Taiy3i arpapHo —
€KOHOMIYHUX JOCITIKEHb.

[lepeBipsieThes rimoTesa mpo PiBHICTh AUCIEPCiH 3a JomomMorow F —
kputepito. OcCTaHHIA BBEICHUH SK CTaTUCTHYHA OIHKA aHTJIHCHKAM
BuecHUM P.DimepoM 1 siBiisse 000K BIJHOIICHHS JBOX BHOIPKOBHX
JUCTIEPCId of 1 o NPH BIANOBIAHUX CTYIMEHSAX BUIBHOCTI v,i v,. Came

2
BIJHONICHH Ma€ BUTJIAL F = 0-—12
0,

Ockinbkn B pi3HUX BUOIpKax (mociigax) gucrnepcii MOXKyTb
MpuiMaTH Pi3Hi Hamepel HeBiIOMi 3HaYeHHSI, pO3paxyHKoBa BenuunHa F —
KpUTEpito (F,) € BUNAAKOBO. SIK y»e BiZioMO, 1i Ha3MBaIOTh BUIAIKOBOIO

BEJIMUMHOIO 3 po3nojiiom ®Dimepa — CHeaekopa. O0uucirooThess F —
KpPHUTEpii 32 JaHUMH BUOIPKOBHX CYKYHNHOCTEW 1 ojiepkaHe ((pakTHYHE )
3Ha4YeHHs (F,) MOPIBHIOETCSA 3 TAOIMYHUM (F,) IPH AAHOMY AJIs KOXKHOI
Jucriepeii Ynuci CTyNeHiB BIIbHOCTI Bapialii (v=n-1) 1 3a1aHOMy [IOpO3i
nmoBipHOCTI (momarok 8,9). [lo peui, ctangaptHi Tabmuui F — kpurepiro
SIBIIAFOTh  COOOIO0  PO3TOIT  BiJTHOIIEHB Z—iB Oe3KiHEeUHI MHOXHHHI
2

BHITAJIKOBUX BHOIPOK 13 TeHEpaNIbHOI CYKYyMHOCTI. Y BCIX BHUMAAKax
YUCEeNFHUKOM BiTHOIIEHHS CITYKHUTh OUTBINA i3 TIOPIBHIOBAHUX JUCIIEPCIH.
I3 mporo cmigye, mo F>1. 3a kputnmuny obnacte F — xpurepiro
NpUHAMAEThCSA. F, > F,.

Buxogsium 3 TeopeTHMYHOi KOHUIENLii 3aKOHYy HOPMaJbHOTO
po3MmoOiTy, MOTPIOHO BBaXKATH MAJIOMMOBIPHUM BHHUKHEHHS SK JIy)XKe
BEIIMKUX, TaK 1 3aHA/ITO MAJIUX BiJTHONIEHb JUCTIEpPCii. 3HAYCHHS BEITHYNH
Fo(F, BBaXalOTbCS BUIAIKOBUMHM (TIPH 33JaHOMY IIOPO3i MMOBIPHOCTI).
Sxmo ¢axTuyHi 3HayeHHs F — KpuTepilo mepeBHILyIOThH TaOaMyHi, ix
MPU3HAIOTH ICTOTHUMH (HEBUIIQAKOBUMH).

[Ipu crarucTuyHii mnepeBipui rimore3 Mpo PIBHICTh AUCHEPCii
(H,:0? = 0?) HyIBOBA TINOTE3a BIAXWISIETHCSA, KO F,)F, 1 PUAMAETHCA,
konu FF,<r,. B oCTaHHbOMY BHUNAJKy BHM3HAYA€THCS HEICTOTHOO

BIIMIHHICTh MDK BHOIPKOBUMH JHCHEpCisIMH, a Ii¢ BKa3ye Ha Te, IO
IeHEepaJIbHI CYKYIHOCTI, 3 SKHX B3iTa BHUOIpKAa, MAalOTh OJIHAKOBI
CTaTUCTHYHI XapaKTEePUCTUKH.

Po3rnstHeMO TOCIHIZOBHICTh NMEPEBIPKM CTATUCTHYHOI TiMOTE3W Ha
KOHKPETHOMY NPUKJIaIi.
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Ipuknao. Y pesymprati Mexaniuaoro 10 % — ro i 20 % — ro Bigbopy
MAMPHEMCTB 3 TEHEpabHOI CYKYITHOCTI OTPHMaHO IBi BUOIPKM 3 HEOJHAKOBOIO
YHCEIBHICTIO OJMHHMI CIOCTEPSKEHHS. J[si mepeBipkd TinmoTe3sdw Tpo PiBHICTH
nucriepcid (ToOTO Al OIIHKM ICTOTHOCTI PI3HMII JAWCTEPCiid) MOKa3HHWKIB OIUIATH
JIIOZIMHO — JHS OTPUMaHI Taki mapameTp : n, = 54; n, =27; o, =258; o =21,4.

CdhopmynroBati HyJIbOBY Tinotesy (H,) i KOHKypytody ( H,) rinore3sy, MaeMo

—H,:0]=0; H 0]l >05; a=005.

2
. 2
daxTuune 3Ha4eHHs F — kputepiro ctanoBUTHME © F, = 0—12 = 2?3 =121.
o, 5
CranmaptHe (TabnmuHe) 3HA4EeHHA F-xpurepito mpm v=n-1=54-1=53;

v,=27-1=26 i P = 0,95 nmopisutoe (momarox 8) 1,82. Ockinbku F,(F,, HyIbOBa
rimore3a mpUiMaeThCsA. A Iie 3HAYWTh, IO JUCIEPCis O3HAKH (OIUIaTH) B MCHIIIN
CYKYNHOCTI  MiANPUEMCTB  BiAPI3HSAETHCS  HE3HAYHO, TOOTO  PI3HUIL MK
TOPiBHIOBAJIBHUMH JIUCIIEPCISIMI BU3HAETHCSI HEICTOTHOIO (BUIIAKOBOIO).

[ToTpiOHO BIAMITUTH, IO Y TUX BHUIAJKAX, KOJU KOHKypyrYa
rinore3a (GOPMYIIOEThCS, K H,:of # o2, KPUTEPI 3HAYMMOCTI Oyne
JIBOCTOPOHHIM. Y  I[bOMy BHIAJKy KOPUCTYIOTbCS  TaOJIHUIIMHU
CTaHJIAPTHUX 3HAYCHb 3 MMOJBIMHUM piBHEM 3HauuMOCTI. Tak, 1100 3HaHTH
F, npu 5 % -HOMy piBHI 3HAU4MMOCTi, BIALIyKyIOTh 3Ha4eHHi F —

KpUTEpito 3a TabmusMu 3 2,5 % — HAM piBHEM 3HAYUMOCTI.

[Tpu BubipKax, siKi HAPAXOBYIOTh CYKYIHOCTI 50 oMHHIIb 1 OibIIe ,
nepeBipka TiMOTe3u Mpo PIBHICTH AUCHEpCii Moxe OyTH 3ificHeHa 3a
JIOTIOMOTO0 t — KPHUTEPiI0 HOPMAaIBHOTO PO3MOJiTy. 3yMOBICHO 1€ THM,
o Ipu Manomy o0cs3i BuOipku F—kputepiil, yrBopeHuii SIK BiAHOIICHHS
HE3aNEeXKHUX X*> — pO3MOAUIB, acuMmerpuuHuil. Ilpum 30imbIneHHI
YHCEIBHOCTI BHOIPKOBOT CYKYMHOCTI PO3MOJIT X? HaOMMKAETHCA 10
HopMainbHoro. L{inkoMm 3po3ymino, mo F- posmonin, sik BiAHOWIEHHS ABOX
HOpMAaJIbHUX B FPAaHULl PO3IOILTIB, TAKOXK OyJ1e HOPMAIbHHUM.

Jnst BenukuX BHOIPOK PEKOMEHAYETHCS MACLIO IHIIMH TMOPSIOK
TIepeBipKH PIBHOCTI JUCTIEPCiii, 30KpeMa, uepe3 KpUTepii t.

PosrnsHeMo TOCHIAOBHICTE PO3paxyHKIB y IIbOMY BHUIAJAKY:

9179% | ne m- cepemHs i3 MOMMIJIOK BUOIPKOBUX CEPEIHIX KBAJAPATHIHHUX

_ o
2( ,—1 2(n, —1)

3BinCH : m=m? +m? .

=

BIJIXUJIEHD.
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§ 1.8. IlepeBipka rinore3 npo iCTOTHICTH Pi3HULL AUCIIEPCiii 3a
kputepisimu Koxpana i baptiera

PosrnsgayTe  BUIEe  BITHOCHUTBCS O  BUNAJAKIB  TMEPEBipKH
CTaTHCTUYHOI TIMOTE3H MPO PiBHICTH TIIBKU JIBOX JAWUCIIEPCiH . Y BHITAIKy
HEOOXITHOCTI OTPUMAaHHS OIIHKH ICTOTHOCTI psANy Aucrepciid (Oiibiie
JIBOX) BHUKOPUCTOBYIOTH iHmIII Kpurtepii. [Ipm omHakoBiii dYHCETHHOCTI
BUOIPKOBUX CYKYITHOCTEH BHKOPUCTOBYEThCS Kputepiit Koxpana, mpu
HEOJITHAKOBUX BUOIpKax — Kputepiit baptiera.

[Ipu pospaxynky kpurepito Koxpana (q) 3HaXOAATH BiJHOIICHHS
MaKCUMalbHOI aucnepcii (i3 MOPIBHIOBAHUX ) 10 CYMH BCIX JUCTIEPCIH:

2

O,

max

ol oi 4ol

Onepxany BennuuHy Kputepito KoxpaHa (g,) NHOpIBHIOIOTH 3
TaOMUYHUM  3HauYeHHA (¢,) TMpH YHCIl CTYNEHIB  BUIBHOCTI
v=n-1(momarox 10).

Skmo ¢,> g,, HynbOBa rinores3a Biaxuisgerbca. ToOTO aucnepcii
BU3HAYAOTHCS HEOAHOPIITHUMH, OCKUIBLKHU iX BIJIMIHHICTB ICTOTHA.

I3 kpuTepiiB, 110 BUKOPHCTOBYIOThCS JJIsi TIEPEBIPKU TIilIOTE3U PO
OJHOPIHICTD AMCIEPCiii, HAWMOTYKHIIIMM BH3HAHO KpuTepiid. bapTiera
(M). Sk 1 3a pmomomororo kputepito Koxpana, kpurepiem baptiera
OIIHIOETBCS 1CTOTHICTh BiIMIHHOCTI KUIBKOX aucriepcii. TeopeTuuHOrO
OCHOBOIO BHKODHCTaHHS JaHOTO KPHUTEPII0 € MPUIYLIEHHS Mpo
HOPMAJIBHICTh PO3MO/UTY O3HAK Y IOCIIIKYBAaHUX CYKYITHOCTSIX.

CyTb po3paxyHKy KpuTepito M mojsirae B MOPIBHSHHI 3Ba)KEHOI
cepemHboi apuMETHIHOI 1 CepeIHhOI TEOMETPUYHOI 13 Aucmepciit. Skmio
MOpiBHIOBaHI jaucriepcii piBHI, TO cepemHs apudMeTH4YHa 1 CepemHs
reoOMeTpHUYHA 13 AUCTIepCii 30iraTUMyThCsl.

OOGUYHCIIOIOTE CEPENHI0 apU(PMETUUHY 3BaXeHy (o’) 1 CEpEeHIo
reoMeTpuuny (o2 ) i3 AUCTIEPCIH, O TOPIBHIOKOTHCS :

L, Yolni
; .

Beenenuii B craructuky kpurtepii baprinera (M) misi mepeBipku

PIBHOCTI tucniepciit siBisie cOO0I0 BiTHOIIICHHS:
o.
M =1n = Zn, .

[licns mepeTBOpeHHS HATypaJdbHHUX JOTapU(PMiB B JIECSITKOBI
(opmyna mae Burisin : M=2,3026 (1go>Y n, - nilgo? ).
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SIKI0 IPUIAHATH BiTHOIICHHS % , J1e

1 1
B ZE_Zm'

3(m-1)

b

TO WOTO PO3MOALT BiAMOBIAE PO3NOAiTY KpuTepito Xi — kBaapat (z°) 3
YHCJIOM CTYINEHIB BiNbHOCTI, piBHUM P-1 (P — KinbkicTh aucmepciid, ski
MOPIBHIOIOTHCA). TOMY KPUTHYHI 3HAUYEHHS KpUTepito M 3HaxomsTh 3a
CTaHIAPTHUMH MAaTEMAaTUYHUMHU TaOIUISIMUA PO3NOJUTY > TpU OOpaHii
noBipuiit imoBipHOCTI (P) 1 uncny cTyrneHiB BUTBHOCTI v=P-1.

Jns mpuknagy po3risiHEMO BHOIPKOBI CYKYIHOCTI TOCHOJAapCTB
TPHOX PETiOHIB 3a OIUIATOIO JIFOJWHO — JHS. BHUOIpKU XapakTepusyeTbes
TAKAMU DAHUMU : n, =90; n, =100; n, = 120;0; = 25,1603 =24,10; o; =23,00.

Jlis  mepeBipKM  HYJIBOBOI TIMOTE3M ICTOTHOCTI  BiAMIHHOCTEH
JUCTIEPCiH, OTPUMAaHUX 13 HEOJIHAKOBUX BHOIPOK, OOYHCIIOIOTH TaKi
napameTpu:

7,2(25,16x 90 + 24,10 x 100 + 23,00 x120) : 310 = 23,98;
lgo? =1g23,98 =13799;
> nilgo? =901g25,16+1001g24,10 +120123,00 = 427,667 ;
M =2,3026(427,769) = 0,2349 .
1.1 L O B

T . _—
ni Ym0 90100 120 310 _, 00262 | o

3(m—1) 3x2

PozpaxynkoBa BennurnHa KpuTepito bapTiera mopiBHIOBaTUME :
M 0,2349
C 100437
3a cTaHAapTHOIO MaTEeMaTHYHOIO TAOJHIEI0 3HAYeHb y° TPU TOPO3i
imoBipHocTi P=0,95 1 umcii cTyneHiB BUIBHOCTI v=3-1=2 3HaXOAUMO
KpUTHUYHI 3HaYeHHs »>= 6,0 (momaTox 7) .

Ockineku z.< z; (0,234 < 6,0), poGUMO BUCHOBOK IPO HEICTOTHY

>

BIIMIHHICTh B aucriepcisx . To0To, BiIMIHHOCTI BUOIPKOBHX JHUCIIEPCIH €
BUMAJKOBUMH, a, OTXKE, PE3yJbTaTH CIOCTepeKEeHb HE cymnepeyaTb
rinoTesi, Mo mepeBipseThCs.

Pestomytoun po3risii mMTaHb OPO  KPUTEpil 3roau, HEOoOXiaHO
mam’ATaTH Taki 0COONMBOCTI BUKOPHCTaHHA 1X B aHaMiTU4HINA poOoTi. [lo-
nepiie, Mpy MOPiBHAHHI eMITIPUYHOTO PO3MOALTY 3 THM YH 1HIIUM 3aBKIH
Ma€eThCsl Ha yBa3i He BHOIpKOBa CyKYIHICTh, a TeHepaibHa. Bubipka TyT
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XapaKTepu3ye TeHepalbHy CYKYIHICTh, & TOMY BHUCHOBKH IPO 3HAYMMICTh
YW  HEBIPOTIAHICTh BIAMIHHOCTEH B PO3MOAINAX BiTHOCATHCA IO
reHepaibHOI CyKynHOCTI. [1o- apyre, mpu TPaKTOBL MOHATH ‘‘3HAYMMICTD”
1 “HEBIPOriAHICT” MOTPIOHO MaM’sATaTH, IO BIACYTHICTh 3HAYMMUX
PO30DKHOCTEH MIXK EMITIPHYHUM 1 TCOPETUYHUM PAAaMH PO3IOILIY IIE HE
3HAYHTh, 10 EMIIPUYHUNA Po3nofain ( y TeHepalbHI CyKYIHOCTI) B
TOYHOCTI CIIiJly€ UIyKaHOMY 3aKoHy po3nofiry. DakT BiACyTHOCTI
3HaYMMUX pO30DKHOCTEH Ja€ MOXIMBICTH TNPHU3HATH  EMIIPUYHY
CYKYIHICTB SIK CYKYIHICTb, PO3MOAIICHY 3a BiAMOBIIHUM 3aKOHOM, 1[0 HE
OJTHE 1 TE XK.

BukopucToByroun OCHTH MPOCTHH 32 CBOEID KOHCTPYKLIEO
KpuTepiit 1am0a, noTpiOHO JOTPUMYBATUCS YMOBH HOTO BUKOPHUCTAHHS —
JOCTaTHE YHCJIO OJMHHIB CIOCTEpeXkeHHs. Jlo OIIHKH HEYMCICHHUX
BHOIpPOK KpuTepiii 3roan KonmMoropoBa HEPUIHATHANA.

TEMA 2. METOAU BAT'ATOMIPHOI'O CTATUCTUYHOI'O
AHAJII3Y

§ 2.1. 3aranbpHe NOHATTA 0AraTOMIPHOI0 CTATHCTUYHOIO AHAJI3Y

BrpoBamkenns [IEOM B ympaBmiHHS HapOAHHM TOCTOJapCTBOM
3YMOBIIIOE TIEpeXifi BiA TpaaWIiHHUX METOMIB aHami3y MisIbHOCTI
MIIPUEMCTB 10 OUIBII JTOCKOHAIUX MOJCNICH YIIPaBIiHHS €KOHOMIKOLO,
SIK1 JIO3BOJISIFOTH PO3KPHUTH il INIMOMHHI ITPOLIECH.

[llupoke BHUKOPUCTaHHS B EKOHOMIYHUX JIOCHI/DKCHHSX METOJIIB
MaTEMaTUYHOI CTAaTUCTHUKHU A€ MOXKIUBICTH IOTIHOUTH E€KOHOMIYHHUI
aHaii3, MJIBUIIMTH SIKiCTh iH(popMalii B TUIaHYBaHHI 1 MPOTHO3yBaHHI
MOKa3HHUKIB BUPOOHMIITBA 1 aHAITI3Y HOTO e(h)eKTUBHOCTI.

CritaHicTh 1 Pi3HOMAHITHICTh 3B’S3KIB €KOHOMIYHUX TIOKAa3HUKIB
3YMOBJIFOIOTh 0araToMipHICTh O3HAaK 1 y 3B’S3Ky 3 IIUM BHMAararTh
3aCTOCYBaHHSI HAHOUIBII CKIIAJHOTO MATEeMAaTUYHOIO amapary — METOIIB
0araToMipHOTO CTATUCTHYHOT'O aHAII3Y.

[lonsaTTst «OaraTOMipHMH CTaTUCTHUYHHMH aHali3» Mae€ Ha YyBasi
o0’emHaHHS  pALy  METOJIB, TPU3BAHMX  JIOCHITUTH  ITOE€THAHHS
B3a€MOTIOB I3aHUX O3HaK. MoBa iile TIpo po3wIeHyBaHHS (pO30OUTTS)
aHaITI30BaHOI CYKYITHOCTI, SIKa TpejcTaBieHa 0araTOMipHUMH O3HAaKaMH
Ha BIJTHOCHO HEBENHKY iX KiIBKICTb.
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[Ipm mpomy mepexim Bif BETMKOI KITBKOCTI O3HAaK J0 MEHIIOL
Tepeciiaye MeTy 3HIDKEHHS iX PO3MIPHOCTI 1 MiIBUIIICHHS 1HPOPMATHBHOI
emHocti. Taka MeTa QOCATa€ThbCs LUIIXOM BHSIBJICHHS iH(OpMaIllii, 1110
MIOBTOPIOETHCH, MOPOJKYBAHOT ~ B3a€EMOTIOB’ SI3aHUMU O3HaKaMH,
BCTAHOBJICHHSIM MOXJIMBOCTI arperyBaHHs (00’ €IHaHHS, CyMyBaHHS ) 3a
nesikumu - o3Hakamu. OcrtaHHe mepeadavae mNepeTBOpPEeHHs (HaKTUIHOT
MOJIeJIl B MOJIEJIb 3 MEHIIIOK KIJIbKICTIO (DAKTOPHUX O3HAK.

MeTtoa 6araToMipHOTO CTaTHCTUYHOTO aHali3y I03BOJISE BHSABISTH
00’€KTUBHO ICHYIOWi, alle  SBHO HE BHPaKEHI 3aKOHOMIpHOCTi, IO
MPOSIBIIAIOTHCS Y TUX YW IHIIMX COLabHO - EKOHOMIYHUX SIBUIIAX. 3 UM
JOBOJIUTBCS 3YCTpiYaTHCS NPW BHUPIMICHHI Py NMPaKTUYHHUX 3aBIaHb Y
ramy3i eKOHOMIKHM. 30Kpema, cKa3aHe Mae Micle, SIKIIO HeoOXiaHO
HakonuuyBaTH ((pikCyBaTH) OAHOYACHO 3HAYEHHS JEKIJIBKOX KiIbKICHUX
XapaKTepUCTHK (03HAK) IO JIOCIIIPKYBAHOMY OO0’ €KTY CIIOCTEPEKECHHS,
KOJIM KOYKHA XapaKTepUCTHKA CXUIIbHA JIO HEKOHTPOJILOBaHOT Bapiarii ( y
po3pi3zi  00’eKTiB),  HE3BaKalUM  HA  OJHOPIAHICTE 00 €KTIB
CIIOCTEPEIKEHHSL.

Hampuxman,  gocmimkytodu — omHOpigHI (32 MPHPOAHO  —
€KOHOMIYHIUMH yMOBaMH{ 1 THUTIOM CHeIliai3amii) TiANMPHEMCTBA TIO PSLY
MOKa3HHUKIB e(EeKTUBHOCTI BUPOOHUIITBA, TIEPEKOHYEMOCS, IO TPH
MepPexoJii Bii OJAHOr0 00’€KTYy JI0 IHIIOTO Maibke KOXKHa 3  BimiOpaHuUx
XapakTepuCcTUK (iIGHTHYHMX) Ma€e HEOJHAKOBE YMCIIOBE 3HAYCHHS, TOOTO
3HAaXOAUTh TaK OM MOBUTH HEKOHTPOJIBOBAaHUH (BHMAIKOBHUH) PO3KHUIL.
Take «BHUMaaAKOBE» BapilOBaHHS O3HAK, SIK MPABHJIO, MiAIOPIIKOBYETHCS
JeSKUM (3aKOHOMIPHHMM) TEHJCHINSIM SK y TUIAHI JIOCHTh BU3HAYCHHUX
CepeHIX pO3MipiB 03HAK, HABKOJO SKUX 3IIMCHIOETHCS Bapiallis, Tak i B
IJIaHI CTYTICHS 1 B3aEMO3AJIKHOCTI CaMOT0 BapirOBaHHSI.

CkasaHe BUILIE IPUBOAUTH 0 BU3HAUCHHS 0araToMipHOT BUIIaIKOBOI
BEJIMYMHM SIK HAOOpy KIUIBKICHMX O3HaK, 3HAUCHHS KOXHOI 3 SIKUX
MIJIAETECS HEKOHTPOJIHOBAHOMY PO3KWIY TMPHU TMOBTOPCHHSAX  JAHOTO
MpoIIeCy, CTATUCTHYHOTO CIIOCTEPEIKEHHS, TOCHITY, EKCTICPUMEHTY TOIIIO.

Panime Oyno ckazaHe, 1m0 OaraTOMipHHI aHali3 00 €THYE psif
METOJIIB; Ha3BeMO iX: ()aKTOpHUI aHaii3, METOJl TOJIOBHHX KOMIIOHCHT,
KJIACTCPHUI aHasIi3, po3Mi3HaBaHHs 00pa3iB, TUCKPUMIHAHTHUI aHai3 Ta 1
iH. [lepuri Tpu 3 Ha3BaHUX METOMIB  PO3TISIATUMYThCS B HACTYITHUX
naparpadax.

Sk 1 iHII MATEeMaTUKO — CTATUCTHYHI METOJIM, OaraTOMipHUH aHai3
MOXKe OyTH €(QEeKTHBHUM Yy CBOEMY 3aCTOCYBaHHI IPH YMOBiI BHCOKOI
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SIKOCTI BHXIHOT  iHGopmarii i MacoBOCTI JaHUX CIOCTEPEKEHb, SKi
00pobsroThCs 32 momomororo [TEOM.

§ 2.2. OcHOBHi MOHATTSI MeTOAY PAKTOPHOIO AHAJI3Y, CYTh
BUPIIIYBAaHUX HUM 3aBJ1aHb

[Ipu ananisi (y piBHIN Mipi i TOCTiIXKEHi) COLiaIbHO - EKOHOMIUHUX
SBHI JTOBOAMTBHCS YACTO 3YCTpidaTHCS 3 BHINAIKaMM, KOIH  Cepen
pi3HOMaHITHOCTI (0araromapaMeTpUYHOCTI) OO0’ €KTIB  CIIOCTEPEKEHHS
HEOOXITHO BUKJIIOYATH YacTKy MapaMmeTpiB, abo 3aMiHUTH iX MEHIIOIO
KUTBKICTIO THX 4M iHIMX (YHKIIH, HE 3aMOJisBINN MIKOIW MIJIICHOCTI
(moBHOTI) iH(OpMarlii. BupimeHnHs Takoro 3aBIaHHS Ma€ CEHC y paMKax
TIeBHOI MOJIeI 1 3yMOBJICHO ii cTpyKTypoto. [Ipukiamom Takoi Momeri, ska
HaWOITBII HAOMMKAEThCA 0 0ararboxX peajbHUX CHTYalliil, € MOJENb
(hakTOpPHOTO aHali3y, METOJAU SKOIO JIO3BOJISIOTH CKOHIIGHTPYBaTH
o3Haku (iH(opMaIio Mpo HUX ) MUIIXOM «KOHJEHCAIliD» OUTBIIOro Yucia
B MeHmie, iHdopMmariiine Oinbm emHe. [lpu 1nboMmy ojepkaHHi
«KOHAeHcaT» iH¢popMalii MOBHHEH OYTH TpeACTaBICHUN HaWOIIbII
ICTOTHMMHU 1 BU3HAYaJIbHUMH KiJTbKICHUMH XapaKTEePUCTHKAMHU.

[onsarTs «dakropHMii aHami3» He Tpeda 3MIIIYBaTH 3 IIUPOKUM
MOHATTSIM aHANi3y NPUYMHHO — HACHIJKOBHX 3B’SI3KiB, KOJIM BUBYAETHCS
BIUIMB Pi3HUX (pakTopiB (ix MmoeaHaHb, KOMOIHAILiM) Ha pe3ylbTaTUBHY
O3HAaKy.

CyTtp Meromy (pakTOPHOTO aHAIIi3y TOJSATAE€ y BHKIIOUEHHI OMUCY
MHOKHHHUX XapaKTEPUCTUK IO BHUBYAIOTHCS, 1 3aMiHi HOTO0 MEHIIOIO
KUTBKICTIO 1H(pOpMAIIMHO OUTHII €MHUX 3MIHHHX, SKi Ha3HMBaIOTHCS
(hakTopamMu 1 BimOOpaKArOTh HAWOLIBII CyTTEBI BIACTHUBOCTI ABHII. Taxi
3MiHHI € JeIKUMHU (YHKIISIMH BUX1THUX O3HAK.

dakTopHUil aHami3, 3a CIOBaAMH H.OKyH;[g, JI03BOJISIE MATH TIEPIIi
HaOJIMKCHI XapaKTEPUCTUKH 3aKOHOMIPHOCTEH, IO JIeKaTh B OCHOBI
SIBHIIA, COPMYJIIOBATH TIEPII, 3aralibHi BUCHOBKH PO HAIMPSIMH, B SIKHUX
noTpiOHO BeCcTH MoJanblIe MOCTiKeHHs. Jlami BiH BKasye Ha OCHOBHE
MpUITYIIeHHsT (PaKTOPHOTO aHaji3y, sike 3BOAUTHUCS JI0 TOTO, 110 SIBUIIIE, HE
JUBIISTYNCh Ha CBOIO PI3HOPIAHICTH 1 MIHJIMBICTD MOXHA ONHUCYBaTH
HEBEJIMKOIO KUIBKICTIO (YHKLIOHAJbHUX OJUHMIb, MapaMeTpiB 4YH
¢akrtopiB. Lli TepMiHM Ha3MBAIOTh IO - PI3HOMY: BIUIMB, NPUYUHH,
napameTpH, (yHKLIIOHaJIbHI OJMHMLI, 3410HOCTI, OCHOBHI a0 He3anexHi
MOKa3HUKH. BUKOPUCTAHHS TOro YW IHOIOTO TEPMiHY 3yMOBIIIOETHCS

? Oxymup 5. Daxropuerit ananus: Iep. c. non. M.: Ctatucruka, 1974.- C.16.
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KOHTEKCTOM TIpO (haKTOp 1 3HAHHSIM CYTi SIBHIINA, IO BUBYAETHCS.

Eranamm ¢akTtopHOTO aHami3y € TOCHITOBHI 3iCTaBIEHHS Pi3HUX
Ha0opiB (akTOPiB 1 BapiaHTIB IPyIyBaHb 3 IX BKIIFOUCHHSIM, BUKITFOUCHHIM
1 OLIIHKOIO BIpOTITHOCTI BIAMIHHOCTEH MiXK TPYyIIaMHu.

B.M.)KXykoBcbka 1 I.B.My‘{HI/IKIO, rOBOPSIYM TIPO CYTh 3aBJlaHb
(hakTOpHOTO aHaNi3y, CTBEP/XKYIOTh, 1[0 OCTaHHI HE BUMAarae arnpiopHoro
IiIpO31iTy 3MIHHUX Ha 3aJeXHl 1 He3alleHi, OCKUIbKA BCi 3MiHHI B
HBOMY PO3TIIAJAIOTHCS SIK PIBHOMPABHI.

3aBmanHs (AKTOPHOTO aHaNi3y 3BOIUTHCA JO IIEBHOTO MOHATTS,
yuclia 1 TPUPOIM HAHOUIBII CYTTEBHX 1 BIJHOCHO HE3QJICHKHHX
(YHKUIOHATBHUX XapaKTePUCTUK SIBUILA, HOrO0 BUMIPHHUKIB abo 0a30BUX

napameTpiB — ¢axTtopiB. Ha aymKy aBTOpiB, Ba)XJIMBOIO BiJMiHHOIO
0COONMBICTIO (DAaKTOPHOTO aHami3y € Te, IO BiH J03BOJSIE OJHOYACHO
JOCTIKyBaTH BEJIMKE YHCIO B3aEMO3AJIECKHAX 3MIHHUX oe3

MIPUITYIICHHS PO “HE3MIHHICTh BCIX 1HIIMX YMOB”, Tak HEOOXiJTHOTO MpH
BHKOPHUCTaHHI PSAY IHIIMX METOJIB aHami3y. ¥ IbOMY BeJMKa IepeBara
(bakTOpHOTO aHamNizy SK I[IHHOTO IHCTPYMEHTY MJOCTI/DKEHHS SBHINA,
3YMOBJICHOTO CKJIQJHOIO PI3HOMAHITHICTIO 1 B3a€MONEPEIUIETeHHIM
3B’A3KIB.

dakTopHUIl aHaI3 CHUPAETHCS B OCHOBHOMY HA  CIIOCTEPEIKCHHS
HaJ| IPUPOJIHUM BapitOBaHHSAM 3MIHHHUX.

1. Ilpu BuUKOpHCTaHHI (baKTopHoro aHaJi3y CyKyIHICTh 3MiHHHX,
SKi BHBYAIOTbCS 3 TOYKH 30pY 3B’SI3KiB MK HUMH, HE BHOHMPAETHCS
JOBIJIbHO: 1€l METOJ J[JO3BOJISIE BHSBISITH OCHOBHI (DakTopw, sKi
3IACHIOIOTH ICTOTHHH BIUIMB Y AaHid ramysi.

2.  ®akTopHUH aHami3 He MOTpeOye MOMEPEHIX TiMoTe3, HaBMaKH,
BiH CaM MOJXKE€ CITy>KUTH METOZIOM BHMCYHEHHS TiIIOTE3, @ TAKOXK BUCTYIIATH
KpUTEpieEM TilmoTe3, MO0 CHUPAIOThCS HA JaHi, OJIepKaHi IHIIUMHU
METOJIaMH.

3.  ®akropHUH aHAIi3 HE MOTPeOy€ alPiOPHUX 3/I0TATO0K BITHOCHO
TOTO, SKi 3MIHHI HE3aJeXHI, a sKi 3aJeXHi, BIH He  TimepTpodye
TIPUYWHHI 3B’ SI3KH 1 BUPINIY€E MMUTAHHS MPO iX MIpy B MPOLECI MOAATBIIIX
TOCII/IKEHb.

[Nepenik KOHKPETHHUX 3aB/IaHb, IO BUPINIYIOTHCS 3 BUKOPUCTAHHIM
MeToliB (pakTOpHOro aHaimizy Oyae TakuMm (3a B.M.JKykoBCbKOMO).
Ha3BemMo 0CHOBHI 3 HUX B Tajly3i COIIaIbHO-CKOHOMIYHHX JIOCITI/KCHB:

10 XKyxkosckast B.M., Myunnk 1.b. ®@akTopHblii aHaIN3 B CONUATbHO-6KOHOMUYECKHUX UCCIIEA0BAHUSAX. - M.-
Cratucruka, 1976. C.4.
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1. BwusHaueHHA OCHOBHHX AacCNeKTiB pPI3HUIP MDK 00’ €KTaMu
criocTepekeHHs (MiHIMi3aIlisl OMTUCAHHS).

2.  dopmyroBaHHS TiOTE3 PO MPHUPOLY PI3HUIL MK 00’ €KTaMu.

3.  BusBICHHS CTPYKTYpH B3a€MO3B’SI3KIB MK O3HAKaMHU.

4. TlepeBipka TrimoTe3 MpoO B3a€MO3B’S3KHM Ta B3aEMO3aMIHHOCTI

5. 3icraBieHHsS CTPYKTyp HaOOpiB O3HAK.

6. Po3uneHoByBaHHS 0O0’€KTiB CIIOCTEPEKCHHS 3a THIIOBUMH
O3HaKaMH.

BuknaseHe cBiqunTh PO BEJINKI MOKIMBOCTI (JaKTOPHOTO aHAaIi3y B

JOCHTI/DKEHH] CYCHUIBHUX SIBUIL, 7€, SK NPaBHJIO, HEMOXJINUBO
MIPOKOHTPOIIIOBATH (IKCIIEPUMEHTAIILHO) BILIMB OKPEMHUX (PaKTOPiB.

Hocutb epeKTUBHUM € BUKOPUCTAHHSI pe3yJbTaTiB (PaKTOPHOTO
aHaITi3y B MOJIEISIX MHOYKHHHOI perpecii.

Matoun noriepeHb0  chOPMOBaHY KOPEISAIIHHO-PETPECiitHy MOIEb
JOCITI/KYBAHOTO SIBUIA Yy BUIIAI KOPEIbOBAaHUX O3HAK, 32 JOIIOMOTOIO
(hakTOpHOTO aHANi3y MOXKHAa TaKWii HaOlp O3HAK MEPETBOPUTH B 3HAYHO
MEHIIy IX KUTBKICTh HUIAXOM arperyBaHHs. [Ipw mpomy cimim BiAMITHTH,
0 Take MEePeTBOPEHHS Hi B fAKii Mipi HE MOTIpIIye SKICTh i MOBHOTY
iHpopmanii npo gocmijukyBaHe —siBuie. CTBOpEHI arperoBaHi O3HAKH
HEKOpEJIbOBaHI 1 SIBJISIOTH JIHIHHY KOMOIHAII0 TNEpPBHMHHUX O3HaK. 3
¢dbopmanpHOi MaTeMaTHYHOI CTOPOHM TIOCTAHOBKA 3aBJaHb Yy TaKOMY
BUMAJKy MOXE MaTH HECKIHYeHY MHOYKHHHY pilleHb. AJie MOTPiOHO
mam’aTaTH, 10 MPH BUBYEHHI COIIaIbHO — EKOHOMIYHUX SIBHII] OJICprKaHi
arperoBaHi ~ O3HAKW TOBMHHI ~MaTW  EKOHOMIYHO  OOIpyHTOBaHe
TpaKTyBaHHA. |HaKIIe Kaxyud, B Oyab - SIKOMY BHIIAQAKY BHKOPHUCTAHHS
MaTeMaTHYHOIO arnapary B Ieplly Yepry BHXOJSTH 31 3HAaHb €KOHOMi4HOT
CYTi JOCHI/DKYBaHUX SBUIII.

Takum YMHOM, CKa3aHe BHILE JIO3BOJISIE PE3IOMYBATH, 110 (PaKTOPHUIH
aHami3 € crnenu(iyHUM METOJIOM OCTiPKEHHS, KU 3[IHCHIOEThCS Ha
0a3i apceHary MpUHOMIB MaTEMaTHYHOT CTATUCTHKH.

CBo€ mpakTHYHE 3aCTOCYBaHHS (DAKTOPHHIM aHAJ3 BIEpIe 3HANIIOB
B rajgy3i 1ncuxoJyiorii. MOXJIMBICTP 3BECTH  BEIMKY  KIJIBKICTh
[ICUXOJIOTIYHUX TECTIB [0 HEBEIMKOI KIIbKOCTI (DaKTOPIB Jaji0 3MOrY
MOSICHUTH 310HOCTI JIFOJICBKOTO 1HTEIICKTY.

[Ipu mocmiKeHHI COIiaIbHO-CKOHOMIYHUX SIBUIIL, JIe € TPYIHOIII B
130JIF0BaHHI ~ BIUIMBY OKPEMHX 3MIHHHUX, YCIIIIHO MOXe OyTH
BUKOPUCTaHUH (akTOpHWUU aHami3. 3acTocyBaHHS  HOro mpuiAOMIB
JI03BOJIIE HUISIXOM TEBHUX PO3PaxyHKIB “TIpodinbTpyBaTH  HEICTOTHI
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O3HAKH 1 MPOJIOBXHUTHU JOCITIDKEHHSI B HAMIPSIMKY WOTO TTOTITHOIEHHS.
EdexTruBHICTE 1TIHOTO METOAY OYEBWAHA TPU JOCITIDKEHHI TaKWX
nutadb (mpoOsieM): B EKOHOMIL - CIeliam3alis 1 KOHICHTpallis
BUPOOHMIITBA, IHTCHCUBHICTH BEICHHS TOCIIOAAPCTBa, OIOMKET ciMel
MpaliBHKUKIB, TO0Y/I0BA PI3HUX y3arajbHIOIOUNX IMOKA3HUKIB. 1 T.1H.

§ 2.3. MateMaTH4Hi OCHOBH Teopii (pakTOPHOro aHATI3Y .
MaTpuust JaHUX

MaTteMaTUYHUM  acreKTaM CYy4acHOTO (bhakTOpHOTO  aHANI3y
MPUCBSYCHO sl poOiT (MoHOrpadiii) BITYM3HAHUX 1 3apyOIKHUX aBTOPIB.
Sk Bua OaraTOMipHOTO CTaTUCTMYHOIO aHajii3y, BiH, Ma€ CBOI CHJBHI i
cinadki croponu. {00 matu ysBy mpo e, HeoOXiTHO MOCTaBUTH 3aBJIAHHS
JOCTIPKEHHST TEOPETUYHHX aCTIeKTIB (PAKTOPHOTO aHAII3Y, K HAYKH.

B nmanomy maparpadi OymyTh pO3TIISIHYTI JUIIE AEsKi OCHOBHI
eIEMEHTH JAaHOTO CTATHCTHKO — MAaTeMaTHYHOTO METOAY B TOH Mipi, B
SKi 1e HeOoOXimHO uIs pO3yMiHHS HOTo TPaKTUYHOI peamizarii B
€KOHOMIYHHUX PO3paxyHKax.

IMepm 3a Bce TYT NOTPIOHUIA JEsIKMA OOCST eJIEMEHTAPHUX
MaTeMaTHYHHUX 3HaHb 3 alreOpH, aHATITUIHOT reoMeTpil i TPUrOHOMETPIT,
a TaKoX PO3JUIB MAaTEMAaTUKH, y SKAX BHUCBITIIOIOTHCS ITHTAHHS
MaTpUYHOI aNreOpH.

ExoHOMIKO — MaTeMaTH4HI MOJIEJII, 1[0 BUKOPUCTOBYIOTBCS ChOTO/IHI
B PI3HOTO POy €KOHOMIYHHMX PO3paxyHKIB, YaCTO MPU3HAYCHI JJIsI OIHCY
B3a€MO3B 13Ky EKOHOMIUHUX CTPYKTYp, iX 3MIiHM B 4aci 1 mpocTopi,
3aJeKHOCTI BN psaay ¢akTtopiB i T.1. BBakaerbcs, 10 OIHUM 3
HAWKOMITAKTHIIINX CIOCOOIB OMHCY TaKUX CTPYKTYp  (IHKOJIHM JyxkKe
CKJIQJICHUX ) € CIIOCI0 MaTPUYHOTO BiIOOpaKEHHS.

dakTop, SIK po3paxyHKOBa 3MiHHA Yy (AaKTOPHOMY aHali3y, sIBIIsIE
co00I0 JIeIKy HOBY XapaKTepUCTHUKY 00’ €KTiB JOCIHIIKYBaHOI MHOKUHH.
Posrmsan (omwuc) #ioro yepe3 mpusMy HaOOpYy BUXITHUX O3HAK JOCSTAETHCS
[UIAXOM PO3paxyHKy Tak 3BaHOI marpuii. Y  (axTopHOMYy aHami3i
3arajbHOBXKUBAHUK TepMiH «Marpuis (akropiBy  abo «(pakTopHa
MaTpHuish». [Hkonu ii Ha3UBalOTh «MATPHUIICIO (PAaKTOPHUX HABAHTAXKCHD)

Inakmre, MaTpuI — e NPSMOKYTHHH MachB YHCENl, PO3TalIOBAHUX
3a psaKamMH 1 cTOBIMYMKaMu. Taka ¢opma TOJAaHHS YHCIOBUX JaHUX €
3pY4YHOIO JUTS iX MareMarndHoi oOpoOku. [lepeBara matpuunoi dopmu
3alucy TOJsrae B TOMY, IO B HEBETMKOMY HaOOpi CHMBOIIIB HE MOB
CrIpecoBaHa MHOXKMHA MaTeMaTHYHHX OIEpallii, 110 HaJ3BUYaiiHO 3PyYHO
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MpH aHali3zi MacoBUX JaHuX. [lepmn 3a Bce mepeBara BHSBISIETBCS Ha
MMOYaTKOBOMY eTari oO0poOkm iH(opMaIliifHoro mMacuBy, TOOTO Ha eTari
oprasizamii BUXIIHMX MJaHuUX.  Hanpukiag, po3riasHEMO [aHi IIpo
CepeIHBOPIYHI HAMOT 3aJIEXKHO BiJ PiBHsI T'OMIBIII KOPIB 1 POKY iX jakTariii
(tabim. 108).

Tabnuys 108
CepennbopiuHuii Haiii KOPIiB B 3aJ1€KHOCTI BiJX JJakTanii i piBHA roaisJi, Kr
Pik makrarmii Butpatin xopMiB Ha | To0BY, II.KOPM.OI.
35-40 40-45 45 i Bumie
1 3500 3700 3900
2 3600 3900 4300
3 4100 4300 4700
4 4500 5000 5500

Hageneny Tabnuuny iHpOpMAaIito MOKHA 3aIHCATH Y TakKild popmi:

3500 3700 3900
3600 3900 4300
4100 4300 4700
4500 5000 5500

3MiCTOBHE 3HAYCHHS KOYKHOTO IIOKa3HMKA BH3HAYAETHCS HOTO
MicieM B gaHoMy Macubi. Tak, uncno 4300 B TpeTbOMY PSAIKY 1 APYromy
CTOBIUMKY $IBJIsIE COOOI0 HaAill KOpiB Ha TPETHOMY pOILI JaKTauii mpu
piBHI TomiBmi 40-45 1 KOPMOBHX OJMHHIb B piK. AHAIOTIYHO
BHU3HAYA€EMO, 1110 YUCIIA, SIKi 3aHECEHI y CTOBIYHUK, XapaKTEPU3YIOTh HAJii
IIpY OJTHAKOBOMY PiBHI TOJIBMI, e B Pi3HI JaKTAIliiHI Mepioau, a Jyucia,
SIKi 3aITMCaHi B PSIOK, — Ha/lii KOPIB OJTHOTO 1 TOTO X POKY JIaKTaIlii, aie
IpHu pi3HOMY piBHI TofiBmi. OTxe Micie, Mo 3aiiMae YnuciI0 B MAacHBi,
XapaKTepU3ye IMepioJ JakTallil i piBeHb TOIBII, 10 SIKOT'O BiJHOCHUTBLCS
HaJii.

SIk 6ayMMoO, €IEeMEeHTH pAIKa YU KOXKHOTO CTOBIUMKA BOJOAIIOTH
SIKOIOCh 3arajbHOI0 BIIACTHBICTIO. EneMeHTaMu Marpuii. MOXYTb OyTH
yucna OyJb - SIKOTO BUJY UM HaBiTh QYHKIINA OJHI€T UM KiJIbKOX 3MiHHHX.
Hapx uucrnoBMMM MacuMBaMM TakoOTO THITY MOXYTh OyTH BHKOHAHI pi3Hi
anreOpaiuni onepauii. [Ipy bOMY BUXOSTH 3 IPUIYLICHHS, IO KOKHHUH
MacHB € €JIMHE L€ 1 MO3HAYA€ThCSI OJHUM CHMBOJOM. Y TOJAbIINX
MipKyBaHHSX OyJIeMO BHXOIMTBH 3 TOTO, IO €JIEMEHTH MAaTpHLi € IiHCHI
YuCIIa — JOJIaTHI, BiJl’€MHI a00 HYJIb.

Hopeuno Oyne Haragaty, 10 MiJl MATPULIIO PO3YMIIOTh MPSIMOKYTHY
abo KBaapaTHy TaOJWIFO YHCEN, Ky pPO3TIISIaloTh OE3BiTHOCHO 10
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icHyrounx (4M HEICHYI0YMX) 3B’S3KiB MDK HHMH. To0TO € wumcna,
po3TamoBaHi y BUTISAAI PSAKIB 1 CTOBMNYMKIB, MaiOTh (HOpMaIbHY
MaTeMaTHYHy CXeMy, OailyKHy 10 MPUPOIM 3a3[aleTiib BU3HAYCHUX
3aJIe)KHOCTEH MK IMMH YUCIIAMU.

SIKIIo TO3HAYNTH MATPUII0 (DAKTOPHUX HABAHTAXKEHb dYepe3 A,
YUCJIO O3HAK Yepe3 #, 4YUCIO (PaKTOpiB — uepe3 m, TO MOpsSAoK ado
PO3MIpHICTh MATpHIli CKIage nxm. KBagpaTHa MaTpullsl, (nxn) Mae
PO3MIpHICTE 7.

EnemenTr MaTpuIli MO3HAYAIOTHCS ABOMA MiAPSIKOBHUMH iHACKCAMHU,
nepuuidi 3 SKAX O3HAa4ae HOMEP psAKa, APYTHAd — HOMEpP CTOBIYHKA.
Hanpukinan, cumBon X3, BKa3zye Ha €JIEMEHT, IO 3HAXOAUTHCS Ha
MEPETHHI TPETHOTO PSAAKY 1 APYTOro CTOBITYHKA .

X X X3
Xo1 Xy X3 = 4.
X3 Xy Xy

Cxema KBagpaTHOI MaTPHIl PO3MIPHICTIO 3x3

VY 3araiibHOMY BHTJISIZII MATPHIIS 3aITUCYETHCS TAKOMY BUTIISII

X X X3 Xin

X1 Xy X, X,
if

X, X X X

m my my ‘mn

Cxema 3araJbHOTO BHIY MaTpHUIIi

3aranbHUIl €JEeMEHT MaTpHIll x, 03HAa4ae, IO IHAEKC PAlKa || MOKe
npuiiMaTH NOCHIiA0BHE 3HadeHHs 1,2,3,..,m, a 1HIEKC CTOBIYMUKA |j|-
nocninoBue 3HaueHHs 1,2,3, ... n. Matpunsg A Moxe OyTH BHUpakeHa
4epes 3arajbHui il eJIEMEHT X;;.

SIKIIO psiAKM MaTpHLl CTalOTh CTOBIYMKAMH, MU OAEPKYEMO HOBY
MaTpHIIo, sKa Oy/ie TpaHCMOHOBaHa MO BiTHOMIEHHIO 10 Matpuii A. Ha
cXeMi HaBejieHa MaTpUIld A i 11 TpaHCTIOHYBaHHS (MaTPUIIS 4').

6 2 0 3 6 4 5
4 3 25 2 3 1
51 06 020
356

A Al

Cxema TpaHCIIOHYyBaHHS MaTpHUIi A
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MaroTe Micrie BUMAAKH, y (aKTOPHOMY aHali3i, KOJIHM KBajJpaTHA
MaTpHIs 30iTaeThCs 3 TPAHCIIOHOBAHOKO 710 HEl MaTPHUIIEIO, TOI MaTPHITIO
A Ha3WBaIOTh CUMETPUIHOIO.

6 2 1
2 6 4=4=4.
1 4 8
Cxema CUMETpUYHOI MaTpHIL.

Y ¢akropHomy aHamizi Mae Micie, SK MpaBwio, pobora 3
CUMETPHYHUMH MaTpuismu. [lpukmazom Takoro BHIAY MOXe OyTH
MaTpHIIS, EIEeMEHTH K0T MpeAcTaBIeH] KoeimieHTaMu KOPEIsIlii 3SMiHHIX
CYKYITHOCTI, 1110 BUBYA€ETHCH.

Anrebpaiuni omepariii HaJg YHCIOBUMH MAacHUBaMH, NOJAaHUMH Yy
BHIJISIJII MAaTPHIlb, BUBYAE MaTpH4YHA ayireOpa, MPeMeToOM sIKoi € il He 3
OKpPEeMHUMHU CJIEMEHTaMH, a Oe3locepeiHbo 3 MacuBaMu. OcraHHI
BUCTYNAIOTh SIK BIJIOKPEMJICHI 1 IIJTICHI CHCTEMH.

OcHoBHI apudmeTnyni Jii 3 MaTpULsIMH — 1€ JOJaBaHHS,
BIIHIMAHHS 1 MHOXKEHHS.

PosrnsiHemMo  mopsmok  37iMiCHEHHsT HA3BaHMX — apUPMETUUHUX
orepariii.

JonaBanuss matpuub. Hanpuknan, € gani npo BUPOOHHIITBO
MPOAYKUIl MiANPUEMCTBOM 3a JUNEHb (Tadi.109).

Tabnruys 109
OO0csir BUPpOOHUUTBA NPOAYKUII NiANIPHEMCTBOM 32 JIMIIEHb, T

Bug mpomyxuii Howmep Opuraau
1 2 3
(Y 66 72 24
0, 42 63 60
03 30 50 40

3MicT TabyuIll B MaTpUUHIlA (OPMI 3 PO3MIPHICTIO 3x3, Oy TAKHM:
66 72 24
A=]42 63 60|
30 50 40

Maroun aHanoriyHi JaHi Npo o0cAr BUPOOHHUITBA MPOIYKIii B
HACTYMHOMY MicsIi (CeprieHb), 3alMIIeMO iX y TaKOMYy XK MOPSIKY Y
BHIJISIJII MATPUIIL:

34 42 30
B =30 50 25|
26 40 42
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3aranpHUA 00CIT BUPOOHHUIITBA TIO0 BUY TpoaykKiii 0;, BUpoOIEHOI B
nepmiid Opuraii, TOPIBHIOE CyMi €JIEMEHTIB, PO3TAlIOBAHUX B KOXKHIN
MaTpHIIl Ha MEPETHHI MEPIIOro psijKa 1 mepuoro cropmyuka: 66+34=100,
a 3arajbHui 00CAT BUPOOHHUIITBA MPOAYKINi 0, 3a JBa MICALI MO TPETii
Opurani craHoButbh 60+25=85. Matpuiii B TakOMy BHIQJKy MaTHME
BUTJIA] :

66+34 72+42 24+30 100 114 54
42+30 63+50 60+25=|72 113 85.
30+26 50+40 40+42] |50 90 82

Uucna, ojepkaHi B pe3ysibTaTi [OJaBaHHS EJIEMEHTIB JBOX
MaTpullb, XapakTepu3ylTh (y IaHOMY BHIIAAKY) OOCST BHUPOOHHITBA
pi3HUX BHUIIB NPOIyKUii Mo Opurazax 3a aBa micsaui. TakuM YMHOM, cyMa
JBOX MAaTpHLb SIBJISIE COOOI0 MATPUII0, KOXHHUU €JIEMEHT fKOi € cyma
BiJIITOBI/THAX €TIEMEHTIB MaTPHIIh — JIO/IaHKIB.

JlomaBaHHS ~MaTpHIb MOXIIMBO JIMIIE Yy BHUITAIKY OJHAKOBOI iX
PO3MIpHOCTI (mxn), TOOTO OJHAKOBINH KUTBKOCTI PAIKIB (72) 1 OJHAKOBIN
KUIBKOCTI cTOBMUMKIB (1). Taki MarTpuill Ha3WBalOTh Y3TOKCHUMH JIJIs

OTaBaHHS.

.2
1
8

5 5

I[O,I[aBaHHH MaTpulb i 2 4

6 .
5 HC Ma€ 3MICTY

SIKIO MPUHHATH MO3HAYCHHS A={q,| 1 B=1s,|, TO CyMOIO MAaTpHUIb A
iB Oyne matpuus 4+B=1g, +s,].

Bignimannsi matpuns. [TogamMo gaHi mpo BUPOOHMITBO MPOMYKIIT
3a CepIieHb 3a PO3IVISIHYTHM BUIIE NPUKIAJOM 3 JOAAaBAHHAM MaTpPHIb Yy
purisial Taoaumd 110.

Tabauys 110
OO0csir BUPpOOHUUTBA NPOAYKUII MiANPHEMCTBOM 32 CepPIEHb, T

Bun mpoyxmii Howmep Opuramu
1 2 3
0, 34 42 30
0, 30 50 25
(1 26 40 42
Y MarpudHOMY BioOpaskeHHI 3MICT TaOJHIlI MaTHME BUTIISL;
34 42 30
B =130 50 25.
26 40 42

[Tomamo oOcsr BUPOOIIEHOT MPOMYKIN MiAMPHEMCTBOM 32 IUICHb
TaKOX y BUTJISIII MaTPHIIL:
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66 72 24
A=42 63 60|.
30 50 40

[1{06 BU3HAUMTH 3MiHY B 00Cs31 BUpOOHHIITBA POAYKIIii 0 B ceprHi
MOPIBHSIHO 3 JIMITHEM, HAIIPHUKIIAJ, B Opuraji 3, HeoOXiaHo Bix 30 BiIHATH
24; o npoykiiii 0, BiamoBigHo 25-60 1 T.1.

[Tomamo pi3HUIO B 00CA31 BUPOOHMIITBA 3a J[BA MICAIl B PO3pi3i
Opuraj i BUAIB MPOAYKIl B MATPUIHOMY BiIOOpaXKeHHi:

34-66 42-72 30-24 |-32 -30 6
30-42 50-63 25-60/=|-12 —-13 -35|.
26-30 40-50 42-40, |-4 -10 2

Onep:kaHa MaTPUILS XapaKTEPU3ye Pi3HUIO B 00csATrax BUPOOHHIITBA
MIPOJIYKIIil Pi3HUX BHUIIB y CEPITHI MOPIBHAHO 3 JUITHEM I10 BCiX Opuramax.
[IpoBeneHi  po3paxyHKH UTIOCTPYIOTh HPUKJIAd BiAHIMAHHS MaTPHULb.
CxeMaTHyHO 1€ BHTJISIAE€ HA YMOBHOMY NPHUKIIAI TaK:

2 33 4 1 -l
6 8-|5 g=|1 0| @60 B-A=1s, —a,}.
4 6 |2 3 2 3

3niCHIOBATH OIEpallito BiJHIMAHHS MOXHA TIJIbKU 13 MaTPUIISIMH,
[I0 MalOTh OJHAKOBY PO3MIpHICTh (MOPSIOK). [HaKie KaKy4dw, MaTpHIii
Y3TOJKEHI JUIS IOJIJaBaHHS, Y3TOJ/DKEHI 1 JUI BiiHIMaHHS (i HABIIAKH).

MHoskeHHs MaTpulb. [IpaBuio MHOXEHHS MAaTpHLb BHUILUIMBAE 3
npaBuia X JogaBaHHS. SIKIO NMOAATH @ A+ A=1a,{+la,|={2x,}=24, TO mus
BUMAJKY, KOJM S — IIiJie JoAaTHE YMCIIO0, MOKHA 3alICaTH Y BUTIISAL SA=
A+A+A+. . +A.

3riZHo 3 MPaBHUIIOM JI0AaBaHHS MaTPHULb OEPKUMO:

54 = {sw, |.

Jist ckaJsipHUX BETMYUH (B JaHOMY BHUHIAJKY S) 1 MaTpUIb AOOYTOK

BUTJISIAATUME SIK MaTPHUL, B SIKiH KOXKHHUN €JIEMEHT IIOMHOXKEHO Ha S.

6
R OOYTOK MaTHUME BUTJISI:

2 6 12 36

‘73 9 :‘718 54

[Ipy MHOXEHHI MaTpuli Ha MaTPULIO HEOOXiAHO YSBUTH

MHOTOKpaTHE MHOKEHHsS MaTpHlli Ha BEKTOpH. Tak, NpU MHOKEHHI

Matpuii A Ha MmaTpuito B momaemo marpuiro B sk HaOip BekTOpiB —

CTOBMYMKIB. B Takomy Bumaaky mo0yrok AB  Burispatume sk

TIOCITITOBHO 3alMCcaHi OJAWH 3a OJHUM MOOYyTKH MaTpulli A Ha KOXHUH
BEKTOP — CTOBITYHK, III0 YTBOPIOE B.
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Ipuxnad. Maemo aBi MaTpHIIi:

2 1 3
-1 2
1 -2 1
A= . B= 1.
301 1
2
4 3 2

Marpuiro B mogamo y BUITISI TBOX BEKTOPIB — CTOBITYHKIB!

-1 2
x=[0|1iy=|1|.
2 2

IToMHOXMBIIM MATPUII0 A Ha KOXXKHUH 3 BEKTOPIB — CTOBIMYMK MarTpuii B,
MaeMo;
2x/—1/+ 1x0 + 3x2 4

3 Ix/=1/+ /=-2/x0 + 1x2 3 L.
TThaim+ 1x0 o+ 1x2| -1
4x/-1/+ 3x0 + 2x2 0

2x2+  Ix1 + 3x2| |11
1x2+ /=2/x1 + 1x2 2
Ay = = .
3x2+ Ix1 + 1x2 9
4x2+ 3x1 + 2x2| |15

Po3MicTuBIIM BEKTOPU OJIMH 32 OJHUM, MaeMO J100yTOK MaTpuili AB:
4 11

1 2
AB = .
-1 9
0 15
IIpoBeneni omeparlii B HOBHOMY iX BHUTJISAI MAIOTh BHJ :
2 1 3 4 11
-1 2
1 -2 1 1 2
AB = x| 0 1=
3 1 1 -1 9
2 2
4 3 2] 0 15

Jlo onepkaHOrO pe3ysibTaTy MOXHa [JIHTH IHIIMM IIJISXOM, TOCIiJI0BHO
MEePEeMHOXKUBIIH €IEMEHTH MaTpullb A i B, pyxaro4unch Mo rOpH30HTaNI BIPOIOBXK i
— TOTO ps/IKa MATPUIi A i OJHOYACHO - BHH3 110 j — TOMY CTOBITYHKY MaTpumi B,
MOTIM JIOJIABIIN MK cOOO00 BCI I JOOYTKH.

Cyma mo0yTKiB BiINIOBIJHUX €IEMEHTIB YTBOPIOE ij — H €IeMEHT MaTpHIl —
n00yTKy AB.

Jlitoun 3a TaKOI CXEMOIO, MOCIIJJOBHO MHOXKHMO €JIEMEHTH TPEThOTO psijiKa
MaTpuIi A Ha eTeMEHTH MepIIOro CTOBIMUMKA MaTpulll B:

3x(-)+1x0+1x2=-3+0+2=-1.

TakuM YMHOM, €JIEMEHT, IO CTOITh B TPETHOMY PSIIKY MarpHii A i mepuiomy
CTOBIUMKY MaTpuui B, mopiBHioe —1.
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JoOyTok MaTpunb Ai B mae 3micT numie y ToMy BUIIQAKY, KOJHA j — i
CTOBMYUK MaTpuili B (omke, 1 BCI IHII CTOBIYMKH) HATIUye€ TaKy XK
KUIBKICTh €JIEMEHTIB, 1[0 W i-H psimok MmaTpuii A (oTke, 1 Bei iHII 1i
PAIKH).

TakuM 4YWHOM, B Marpuili B MOBHHHO OyTH CTIIBKH X PSIJIKIB,
CKIIBKHM CTOBMUMKiB Mae marpuisi A. Orxe, 1o0yTox Matpuips A 1 B
BU3HAYCHO TUIBKM y BHIAJKy, KOJM YHUCIO CTOBIYHMKIB B MaTpuil A
JIOpIBHIOE 4YHCITy pAakiB B MaTtpuii B. Taki marpumi — Ha3WBaIoTh
y3TO/DKSHUMH JIJIsl MHOXKEHHsI A Ha B.

Ilpuxnao. MaemMo MaTpwIli:
1 2 5

0 3‘ ;B=l4 3 8.

4=

6 2

OckinbKu A MiCTUTB JIBa CTOBITYHMKH, a B- 1Ba psiiku, icHye 100yTOoK AB.
1 2 5 [12 9 24

0
AB:‘6 x4 3 §=[14 18 27|.

2

Po3mipHicTs (mopsmox) moOytky AB ckmamae 2x3. Y naHoMy BHIAIKy
nobyrok BA He icHye, 60 MaTpuns B MICTUTH TpH CTOBIYHKH, a MAaTpHLs A — 1Ba
PSLIKH.

3riHO 3 3aKOHOM MAaTPUYHOI anreOpu Nepel BAKOHAHHSAM oTepartiit
JOJTaBaHHS, BiTHIMAHHS 1 MHOXKEHHSI HEOOXITHO 3°5ICyBaTH MHUTAaHHS TIPO
Y3TO/IKEHICTh MaTpPHIIh.

KpiM posrnsHyTuxX BHIE 3 MATPHISIMHU, iCHYIOTh U inmm. Ile-
MHOXCHHSI ~ BEKTOPIB, MHOKEHHS Ha JiarOHaJIbHY MAaTpUIIO, IiHIHHI
MepeTBOpeHHs, TpaHcopMyBaHHs Marpumb 1 T.1. Ha3Bani omepamii
JOKJIaIHO BUKJIAJIeH] B Kypci MaTpHYHOI anreopu.

Y  ¢dakropHOMy aHaii3i HalyacTilie 3YyCTPIYalOThCA TaKi BUIM
MaTpHllb: AlaroHalbHa, CKAIAPHA, OJJUHUYHA, OOEpPHEHA.

Jdiaronassna MaTpuusa — KBaJIpaTH4Ha MaTpHI, aKa
BIJIPI3HSAETHCS Bijl HyJIS TUIBKH €JIEMEHTAMH, IO JISKATh Ha JiaroHali, ska
3B’s13y€ BEpPXHiH JiBUH Kpail 3 MpaBUM HM)KHIM KpaeM MaTpuli (roJoBHa
JliarOHaJIb).

CkaJyisipHa MaTpuus — JiaroHajbHa MaTPHUL, B SIKId BCi €JIEMEHTH
PiBHI MiX cO0OI0.
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OauHUYHA MAaTPUIA — JiaroHaabHA MATPUIL, B AKii BCI €IeMEeHTH
TOJIOBHOI JliaroHaNi JOPiBHIOIOTH oAwHMII. Llel BUI MaTpuIll BUKOHYE B
MaTpHUHIl anreOpi Ty 5K POJib, 110 H OJUHMIIS B apU(PMETHIII.

Oo0epnena wmartpuust . [logaBimiM HaimpocTimly apu(pMETHUHY

. . 1
3aJIeKHICTh Y BUIUIAZI  x-—=1, SIKa 03HA4aeE, 1o JOOYyTOK OYyIb - SKOTO
X

yucna Ha oOepHEHe HOMYy 4YHMCIO JOPIBHIOE OJUHMILI, MOKHA 3HANTH
aHaJIOTIYHUHM 3B’S30K 1 B MarpuuHiil anredpi. Skmo wmarpuns A
KBAJ[PaTHA, TO iCHy€ MaTpHIls, obepHena i A, a60 4-47 =1.

Crioci6 oOumcneHHss oOepHEHOT  MaTpHIll  JOCHTh CKIIQIHHIA.

HasBa#ni Buiu MaTpuIlh CXeMaTHYHO MPEICTABIICHO!
a Ofla 0 0 Of1 O

010 a 0 0]|0 1
0[l0 0 a 0[/0 O
dlio 0 0 4|0 0
a B C
Cxemu BHJIIB MaTPUIIb, SIKi 3yCTpivaloThes y (PaKTOPHOMY aHai3i
(a- miaronasnbHa, B — CKaJIIpHA, C- OJMHUYHA)

S O O
S a0 O O
S = O O
-0 O O

0
0
0

§ 2.4. ®opmyBanHs BUXiAHOI iHGopMawii | pakTOpHUX MoeIeH

BceraHoBuBIIM BHJ MaTpUIll BHUXIIHUX JaHUX, MPUCTYMAOTH JIO
dopmyBanHs iH(popMaliiHoro macuBy. Ha 1pomy erami BH3HA4YalOTh
nepenik 3MiHHMX 1 00’€KTIB crmocTtepekeHHs. Binbip o3Hak (3MiHHHX)i
00’€KTIB CIIOCTEPEKEHHS € Jy')Ke BKIMBUM €TanmoM poboTH i
BUKOHYETHCSI B CYBOpIH BIAMOBIAHOCTI 3 METOI JOCHTIDKEHHS. SIKiCTh
iHpopMaLii TyT 3HAYHOIO MIPOIO 3aJISKUTh BiJl 3HAHb IPUPOAU SIBHII] i
O3HaK, fAKI MaloTh HaWOUIBPII icTOTHY iHpOpMAaLil0 NpO 1€ SBUIIE.
BaxumBumu  kputepisimu Bigbopy mpu ¢dopmyBaHHI iH(opMaiitHOTO
MacHBY € TOYHICTb, BIpOTiIHICTb 1 3icTaBHICTH naHuX. [Ipu npoMy o3HaKH
HE TOBUHHI PI3HHUTHUCS 32 3MICTOM 1 KOJIOM OOCTEXEeHHX 00’ €KTiB (y
perioHaibHOMY IUIaHi 1 mepioni wacy). Hemomyctumum crin BBakaTH
BKJIFOUEHHS B MAacCHB JIHIITHO B32€EMOTIOB’ I3aHHX 32 CIIOCOOOM PO3pPaxyHKY
O3HaK.

[Ipu dopmyBaHHI 00’€KTIB CIIOCTEPEKEHb NAETHCS CIUCKOBHHM  iX
nepeik, IKAi BKJIF0Yae Ha3BY IIIIPUEMCTB, paloHiB, 00JacTei 1 T.iH., a
TaKOX IMOKA3HUKIB, SKi XapaKTepu3yloTh 3MiHy sBHII y dacy. Ha erami
(dopMyIItOBaHHI ~ METH  JOCHIDKEHHS  BKa3y€ThCs, IO  IIJUISATAE
OOCTeXKEHHI0O — TeHepalibHa YW BHUOIpKoBa CyKymnHIcTh. OO0’eKkTH
CIIOCTEPEIKEHHS TTOBUHHI OyTH OJHOPIJIHI 33 CKJIaJIOM, TOOTO THIIOBI.

405



Ha HacTynmHOMy erami NpPUCTYNAOTh JIO TMEPETBOPESHHS BHXIJTHOT
iadopmartii. [1ig mepeTBOpeHHAM BUXiTHUX JMAHUX Y (HaKTOPHOMY aHai3i
MaroTh Ha yBa3i 3MiHY XapaKTepy eMIPUYHOIO PO3MOAITY BIIIOBIIHO 10
METH 1 3aBJaHHsS JOCIDKCHHS, 30KpeMa, COIaJbHO — EKOHOMIYHHX
sBuil.IlepeTBopeHHss  BuXigHOT iH(opMaIii IOBHMHHO 3a0€3ICUUTH:
KOMIICHCAI[I}0 MOXJIMBUX [IOMWJIOK Y BHXIJIHUX JaHUX; 3iCTaBHICTh
3HAa4CHb O3HAK; HEBEJIIOBAHHS BIUIMBY Ha PE3yJbTaTH PO3PaXyHKIB THUX
O3HaK, SIKi MalOTh 3HAYHE BIXUJICHHSI BIJI CEPEIHIX iX 3HAYCHb.

HeonHakoBa  po3MipHICTH O3HAK, sIKa 3aBa)ka€ iX 3iCTaBHOCTI,
BUMAarae 3BEJCHHS [0 €JUHOTO MacmTaly. JlocsraeTbesi e HUISIXOM
TpaHchOpMyBaHHS (HOPMYBaHHsI) MaTpuli BuxigHux nanux. Cepen
ICHYIOUMX  pI3HMX CHOCOOIB  TpaHcOpMyBaHHS ~ MaTpHili  4acTo
BHUKOPUCTOBYIOTh TaKy CTaHAapTHY QOpMyITy:

X; =X

Su - B
g,

ne Sjj — CTaHJapTHI 3HAYEHHS O3HAK;
x, - BEIMYMHA j —i O3HAKU B 1 —My 00’ €KTi;

i
x;- CepeiHs j —1 O3HAKH;

o, - Cepe/lHe KBaJpaTH4YHE BIAXUJICHHA (CTaHIapT) | — i O3HAKH.
[HKOMIM 3aMiCTh 3HAYCHHS CEPEAHBOTO KBAAPATUYHOTO BiIXWICHHS

( o,) BHMKOPHCTOBYIOTh IIOKa3HMK po3maxy Bapianii (R), Toxi

¢dopmyna mMaTtume BUTIISA

Xy —Xj
S, = :
R
MokHa TIPUBECTH [0 CTaHIAPTHOI (POPMHU O3HAKH, SIKI MAIOTh Pi3HY

PO3MIpHICTB, Yepe3 TaKe BiHOIICHHS :
X”

S, ==L

x,

Crain mam’ataTH, UI0 MEPEeTBOPCHHS MaTPHUIl 3A1MCHIOETHCS 3aBKAN
€enuHUM cnocoOoM. HopMmyBaHHS O3HAaK B OKpEeMHX psAax MOXKe OyTH
peamizoBaHe IIISAXOM MiA0OPY PpI3HUX BHUAIB TepeTBopeHHs. lle
3YMOBIIIOETHCSI TIOCTAaHOBKOIO 3aBJAaHHS JOCIIUKEHHS TOTO YH 1HIIOTO
SIBUIIIA.

[Ticns 3aBepmieHHst eTtamiB (GopMyBaHHS 1 MEPETBOPEHHS BUXIiTHOI
iH(hopMarii mpucTymaroTh 10 (opMyBaHHS caMHX Mojenel (HaKTOpPHOTO
aHamizy. Bci amamizoBaHi O3HAKH, IIO BXOISATh B TOW UM IHIINI 00 €KT,
KOpeJSIiiHO 3aiexHi. [Ipy 1bOMYy KOpeIsIisi MO)XKe TMPOSBISATHCS B

1T.0.
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OJTHOMY BHWITQJKy SIK BIUTUB OJ/IHI€i O3HAKW Ha iHIIN, a B JPYroMy — sK
BIJTUB O3HAKH, 110 HE BXOAWUTH B JOCHTIKYBaHi ¢akropu. Taki “ ckputi”
O3HakKu y (aKTOPHOMY aHaJli3y HA3MBAIOTh 3araJibHUMHU (DaKTOPaMH.
BuBuenns BIumMBY IMX (AKTOpPiB € OCHOBHOIO METOI0 (hakTOpHOTO
aHajizy.

TakuMm 4YUHOM, METOJU (aKTOPHOTO aHaNi3y IMOBHHHI ONUCATH 3
ychoro Ha0Oopy (hakTOpiB HEBEJIMKY KIJIbKICTh OCHOBHHUX BHYTPIIIHIX
napametpiB. ToOTO,  BHXOOMUMO 3 NPUIYLICHHS, IO KOXXHY 3 O3HAaK
JOCHIDKYBAaHOTO HAOOpy MOXKHA TMOKa3aTH, SIK (YHKIIIO HEBEIUKO]
KUIBKOCTI  3araibHUX (akTopiB 1 XapakrepHoro dakropy. Skiio
MO3HAYUTH 3arajbHi (pakTopu uepes h.hh..h,, a cneuuiqHui ¢axTop
4yepes Z, TO B CTaHAapTHIM GopMi KOXkKHY 3 03HAK (S,) MOXHA [10J]aBaTh Yy
BUTIISII (DYHKITIT:

S, = f(h,hy,hy,.sh,Z))

TyT Ba)JIMBO 3’5ICyBaTH 3MiCTOBHE HAIIOBHEHHSI MOHATH ‘‘3arallbHUM
dakTop” 1 *“ xapakrepuuii hakrop”. [leprie NOHATTS OpieHTYE

0 KOXHUH 13 (GakTopiB (/,,,;,..,n) MAE BAXKIUBE 3HAUYCHHS IIPH
BHBUEHHI  BCIX 3MIHHHUX (S,,,5,.n). TOMI, SK i JPYTHM IOHSATTAM
“xapakTepHuil (paxTOp” PO3yMiIOTH, IO 3MiHA B (PAKTOpi Z, CHpHYMHIE
3MiHY 3HaYEHHs TUIBKU OZIHi€] BIANOBIAHOI O3HAKY S, .

SIk  Bia3HA4YaJiocs BHIE, aHaII30BaHl O3HAKH 00’€KTIB, 10
BHBYAIOTHCA KOPENAMIHHO 3ajexHi. [3 MOKA3HUKIB KOl y
(hakTopHOMY aHami3i Haigacrimre BUKOPUCTOBYIOTH  KOE(II[iEHTH
Kopensiii (r), TOOTO MOKa3HWK CTYIEHS TICHOTH 3B S3KYy IS JIHIMHHUX
3anexkHoctei. TyT gopeyHuM Oyjie HaraJaTH, 10 TOKa3HHK CTYIICHS
TICHOTH 3B’SI3KY () JUIA HENIHIMHMX (KPUBOJIHIMHHUX) 3aJI€KHOCTEH Y
(hakTOopHOMY aHaIi31 HE BUKOPHUCTOBYETHCS. 3YMOBIICHO 1€ OOMEKEHHIM
OCHOBHOTO TIPUITYIICHHS PO JiHIHHY 3aJIeKHICTb.

§ 2.5. Buainienns: pakropiB i BU3HaUeHHsI iX HABAHTAKEeHb

BuxigauMm  modatkoM — (akTOPHOrO  aHamily €  CKIIaJaHHs
KOpeJSIiiHOT MaTpHili, a Horo MeTor — molyoBa (akTOPHOT MaTpPHII.
OTxe, po3B’sI3y€eThCcsl  3aBIaHHs BHIUICHHS (akTopiB. Cepen iCHYyHOUNX
CHOCO0IB  pO3B’sI3aHHSl 1LOTO 3aBAAHHS HAUMPOCTINIIM 1 3arajbHUM
METOAOM BUAUICHHS (PAKTOpiB € Tak 3BaHWUU HEHTpoigHud MeTox. [lpm
PO3MIISAi KOHKPETHOTO TPHUKIALy BHIUICHHS (akTOpiB 1 BH3HAYCHHS iX
HaBaHTaXCHb OyleMO KOPHUCTYBATHCS HA3BaHUM BHUIIE METOIOM 0e3
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BHUKJIQJ]aHHS HOTO TEOpeTWYHHX acmekTiB. OCTaHHI pO3TISAal0ThCS B
CHeIianbHI MaTeMaTH9HIN JiTepaTypi.

Ha moyarkoBomy etari BHIIJICHHS (DAaKTOPIB CKJIAAAE€THCS MATPHIIS
koeQiumieHTiB  Kopessiii. OpraHi3yBaBIId PEIYKOBaHY KOPEISIIHHY
MAaTpHITIO, TEPEXOAATh O peayKoBaHOi ¢akTtopHOi Marpuili. OcTaHHS
[IOBMHHA I[I0Ka3yBaTH KIJIbKICTh 3arajibHUX (PakTopiB, BiOOpaxkyrouu
KOPEJIAIF0 MK 3MIHHAMH, SIKI BHMBYAKOTBCA. TYT 4YHCIO 3arajibHHX
(hakTOpiB BIAMOBIIAa€ YNCITy CTOBMYUKIB PEIYKOBAHOI (DaKTOPHOI MaTPHIIi.
[o wiit ke MaTpUIi MaEMO HaBaHTAKCHHS KOKHOTO (akTopy IUIst Tiel um
iH1I01 3MiHHOI. Lle — psiku PakTOpHOT MaTpHII.

3rifHO 3 ICHYIOUOIO TEOpPEMOI0, pPEeayKOBaHa MaTpHIsl KOPEeJsmii
JOPIBHIOE JOOYTKY peayKoBaHOi (paKTOpHOI MaTpuIi Ha TPaHCIOHOBAHY.
CxeMaTH4HO I1e Ma€ TaKUH BUTJISII:

1 2 1 2 3 1 2 3
j3[er 2l 1k R, R,
2|6, Cyy|x 5 G Cy Cy|=2R, I Ry
3|Cy Gy Co Gy Cy 3Ry R, K

F F’ R

3 naBeneHol 3anexHocTi (R=F'F") BuruiMBae piBHSHHS, sSKE Mae
BaXX/IMBE MPAKTUYHE 3HAYCHHS, 1110 JO3BOJISIE BCTAHOBUTH KOPEJISIIIO HA
miacTaBi  (DaKTOPHUX HaBaHTaKeHb. Hampukian, SKIO MaeEMO 7
HEKOpOJIboBaHUX (hakTopiB C, 3arajibHUX JIJIS 3MIHHUX @ 1 8, TO KOPEJISIis
MeXi a i 6 (ry;) JOpIBHIOE CyMi JOOYTKIB HaBaHTaKEHb KOXKHOTO 3
(akTopiB Ha 111 3MiHHI:

r, =r,Cr,C +r,C,r,C,+..+r,CrC, 1€

r,C,r,C, - HaBaHTaxeHHs (pakropa C; HpU 3MIHHHUX d 1 6;

r,C,r,C, - HaBaHTaXeHHA (pakTopa C, Tpu 3MIHHUX 4 1 6;

r,C,r,C,- HaBaHTAXEHHA n — ro (akropa, 3arajJpHOro A 000X
3MIHHHX.

HaBenene Buiie piBHAHHS [103BOJISIE BHU3HAUUTH KOPEILII0 MK
JBOMa 3MIHHHUMH, SIKIIO BiJOMi HaBaHTaXCHHs 3arajJbHUX JUIS IIHX
3MiHHUX ()akTopiB. Y MNPaKTHYHHUX PO3PaxyHKaxX 3aBKAH BHUPIIIYETHCS
MPOTHIICIKHE 3aBJIaHHS: BU3HAUYMUTH (DAKTOpHI HABaHTAKEHHS HA ITiJICTaBl
ICHYFOUHX KOPEJISIIii.

SIKIIO IPHITYCTUTH ICHYBaHHS 3araibHOTO (hakropa C; mpu BIIOMHUX
KOPEJAIIsAX 3MIHHOI o 3 TpbOMa IHIIUMH 3MIHHUMH 6,C,d , TO KOXKHa 3
3MIHHUX OyJie XapaKTepu3yBaTHCs HABAHTAKEHHSM 3arajibHOro (akropa
TaKUMH PIBHSHHSIMU:
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Fo = (1,C) X (r,C));
Foe = (1,C) X (r.C));
Tq = (1,C)x (1,C).

Sk GaumMo, y mpaBiii 4acTi HaBEACHUX PIBHIHb ICHYE OJHAKOBHUI
napamerpr,C, . ¥ 1bOMYy 3B’3KY iCHYIOUYa TeOpeMa CBITYUTh, IO CEPEIHS
KOpeIslliss 3MiHHOI 3 IHIMUMH 3MIHHUMH, PO3paxoBaHai 3 CyMH BCiX
Kopemnsiid (y CTOBIYMKY), NPOMOpIliiiHa Kopensmii 1ie€i 3MiHHOI 3
3arajgbHUM (HaKTOpOM r,C,.

Y  [OpakTHYHUX pO3paxyHKax CEpedHs KOPEJLisl po3paxoBYETHCS
[UIAXOM JIEHHS CYMH €JIEMEHTIB OJHOTO CTOBIYMKAa Ha KOpPiHBb
KBaJIpaTHUHA 3 CYMH BCIX CTOBITYMKIB MaTpHIi. ¥ IBOMY i MOJATAE CYTh
BHJIIIEHHS (DAaKTOPIB 32 MATPHUIICIO MAPHUX KOPEISAIIHHIX 3aJI€KHOCTEH.

ITlpuknao. Y KOpesIIHHO-pErpeciiiHy MOJeNlb ypPOXKAHHOCTI  3€pPHOBHUX
KyIsTyp (¥) BKJIIOYEHO MHICTh (DaKTOpIiB :3aTpaTé mpari Ha | ra 3epHOBHX (X));
BapTICTh OCHOBHUX BHPOOHMYHMX (POHIIB B po3paxyHKy Ha | rekrap pumm (x»);
MaTepiajJbHO — TPOIIOBI 3aTpaTh BUPOOHMIITBA 3 PO3PAaXyHKY Ha | rexrap 3epHOBUX
(x3); BHPOOHWNTBO 3¢pHa Ha | IIOOAWHO - TOAWHY (X,); BapTICTh OCHOBHHX
BUPOOHNYMX (GOHIIB 3 PO3PaXyHKY Ha OJHOTO MpAIliBHUKA POCIMHHHUITBA (X5);
oruiata | JIFOJIMHO - TOJIMHU B 36PHOBOMY T'OCITOJIAPCTBI (X4) .

Sk Gaummo, TOCTaBlICHE AaHATITUYHE 3aBJAHHS: OJACPXKATH KUIbKICHY
XapaKTepUCTHKy 3MiH YpOXXaHHOCTI TiJ BIDIMBOM (haKkTOpiB iHTeHcHikamii
BUpPOOHUNTBA (X;X3),  (QOHAOOCHAIICHOCTI (X;) 1 (OHI0030POEHOCTI (xs),
IPOAYKTHBHOCTI mpari (x,) Ta i ommatu (xg). Y BuOIpKy BKIIOYEHO 57 OJWHHIB
CIIOCTEPEIKCHHS.

Y pesyaprati 00poOkM BuximHoi iH(opmamnii Ha IIEOM opepkaHo
KopensuiiHa matpust: (tadbn. 111).

Tabnuys 111
Matpuus BuxiiHux koe(inieHTiB Kopeasuii

3MiHH 1 2 3 4 5 6
1 1.000 0,175 0,136 -0,659 0,073 -0,191 1
2 1,000 0,045 -0,114 0,257 0,035 2
3 1,000 -0,152 0,117 0,164 3
4 1,000 -0,059 0,383 4
5 1,000 -0,088 5
6 1,000 6

BenuunHa ojep:kaHOro MHOXHHHOTO —KoedimieHnta kopemsnii (R) mo
JocTipKyBaHiin Mojeni cranoButh 0,761. TlowaTky TOIIyKy 3arajibHOTO Ui BCiX
3MiHHHX (akTopa mepemaye moOymoBa peayKOBaHOI — KOpemsmiifHoi MaTpwmii
(tabm.111).

ITo romnoBHiN miaroHasni i€l MaTPUI 3aHOCSTHCS BEIUYMHU MAKCUMAJIbHUX
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3HaueHb Koe(ilieHTiB Kopesmii y cToBmuUMKy (0e3 BpaxyBaHHS anreOpaidHmx
3HaKiB). Ha HacTymHOMY erami po3paxoBYIOTh HAaBAaHTAXKEHHS ITEPIIOTO 3arajJbHOTO
(bakropa. 3 1i€F0 METOK BUKOHYIOTh TaKi 00YHMCITIOBAJIBHI Onepartii:

a) BIJUIYKyIOTh CyMH TapaMeTpiB IO CTOBMYHMKAX 3 BpPaxXyBaHHIM
anreOpaiyHUX 3HAKIB;

0) BU3HAYAIOTh CyMH CyM CTOBIYMKIB. Y Hamomy BUNaJKy us BeauunHa (T)
CTaHOBHTH 2,623. [ToTiM 00YHCIIOIOTE T KOPIHb KBAIPATHUIA: JT =1,61957;

B) OflepikaHi MO CTOBMYMKAX CyMM JilATh Ha +/T, MAlOud, TAaKUM YHMHOM,
HaBaHTA)KEHHs IepIioro Qakropa Ui MIECTH 3MIHHHX, TOOTO - IX KOpEIAIio 3
JOCIiKyBaHIM (paKTOPOM. Y CHMBOJIII HaBaHTa)keHHs mepiroro dakropa C, mis
3MIHHOT @ Ma€ TaKWil BUTIIAM;

c 2

la = \/? '
I xapakTepHCTHKA 3alMCaHa B OCTAHHBOMY psAKy Tadmmmi 111;
I) SK KPHUTEepiii NPaBWIBHOCTI PO3paxyHKIB BHKOPHUCTOBYIOTH JIOJATKOBO

L
Nk

0aunMo, TPH YMOBI TPAaBHUIBGHOCTI PO3PaxyHKIiB T -%:ﬁ .Y npukmam :

00YHCIIeHY BEITHINHY VY wnamomy npukiai ii 3HadenHs gopisuioe 0,61745. Sk

2,623x0,61745 = 1,61957 , 10 HOBHICTIO 36ira€ThCs 3 PO3PAXOBAHOIO BETMUHUHOIO /T .
Jpyrum KpuTepieM TPaBUIBHOCTI PO3PaXyHKIB € CymMa BCIX (DaKTOPHHX
HABAHTAXKEHb . [i BENMUYMHA TOBMHHA TAKOX JOpiBHIOBaTH T. Y  Hammx
po3paxyHkax » C, =1620 mpu VT =1,61957. Po3paxyHKOM PO3TISHYTHX KpHTEpiiB
3aBEPINYETHCS aHA3 PEIyKOBAHOI KOPEIAMIHOI MAaTpHIll 3 METOI BH3HAUCHHS
HaBaHTa)XKEHb MEPIIOT0, 3arajbHOTO IS BCiX 3MIHHUX (akTopa (Tabm.112 ).

Tabnuys 112
PenykoBaHa kopeJisiliiliHa MaTpUISA J0CTiIKyBaHUX mecTH 3MiHHUX (P)

3MiHHI P] P2 P3 P4 P5 P6 Zr
P, 0,659 0,175 0,136 -0,659 0,073 -0,191 0,193
P, 0,175 0,257 0,045 -0,114 0,257 0,035 0,655
Ps 0,136 0,045 0,164 -0,152 0,117 0,164 0,474
P, -0,659 -0,114 -0,152 0,659 -0,059 0,383 0,058
Ps 0,073 0,257 0,117 -0,059 0,257 -0,088 0,557
P -0,191 0,035 0,164 0,383 -0,088 0,383 0,686
> 0,193 0,655 0,474 0,058 0,557 0,686 2,623
C 0,119 | 0404 | 0293 | 0,036 | 0344 | 0424 | 1,620

L

T=2,623; JT=1,61957;
i T

=0,61745.

Kpurepiii T - L 1,61957.

NT
Kpurepiit D C, =1,620.
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Jis BWLICHHST HaBaHTAXXEHb pPEIITH (HAKTOPIB BUXOASTH 3 TEOPETHUHOI
KoHIenii (icHye TeopeMa) mpo Te, 10 KOPEeJsIis JBOX 3MIHHUX, BUKIMKaHA SIKUM —
HEeOyAb 3arajibHUM JUisi HUAX (aKTOPOM, IOPIBHIOE JTOOYTKY HABaHTaXXCHb ILHOI'O
(axropa 11 000X 3MIHHHX, TOOTO NOOYTKY iX Kopemsuiili ¢ muM dakropom. Tak,
KOpEJIsAIlisl MDXK MepIIoo 1 Ipyroro 3MiHHAME P, 1 P, 3yMoBiIeHa niepumM ¢aktopom,
SIBIsIE cO0O0I0 TOOYTOK HOro HaBaHTaKeHB T10 MEePIii i APYTiil 3MiHHUX. Buxoxsaan 3
HaBEJIEHNX BUIIE PO3PAXyHKIB, MAae€MO:

Tpps =Tne, XIpc, = 0.119%0.404 = 0.048.

OpepxaHuii 3a po3paxyHKamMH KOEQillieHT Kopessii Mk 3MiHHUMH P 1 P,
nopiaioe 0,175. 11106 BH3HAYNTH YAaCTHHY IMCIEPCii, SKa MOXe OyTH 3yMOBJICHA
IHIIUMH  (HAKTOPAMH, 3HAXOMATh TaK 3BAaHUW ‘“‘3AIUINOK ~ IUIIXOM BiJIHIMAHHS 3
MIOYaTKOBOTO  Koe(illieHTa KOpesslii MK 3MIHHUMH (rp|p5= 0,175) BenmuuuHU

koedimienTra Kopensmii, 3ymoBieHoi mepmmm daktopoM (r, = 0,048) Toxi maemo

Pips
0,175-0,048=0,127.

Y Bumanky oJepKaHHS BiJI’€MHOTO 3allMIIKy CIiJ Tam’aTaTH, [0
HABaHTAXEHHsI JTOCIIHKYBAaHOTO (haKTOpa y BiANOBIAHMX 3MIHHUX MAalOTh BiJ €MHUN
3HAaK.

3a AaHUMM HAOIOTO MPUKIALy, IUIS KOXKHOI Mapd 3MIHHHUX 3HaXOJUMO:
pI3HUIIO MDK 3HAYEHHSM IOYaTKOBUX KOe(ilieHTIB Kopemsmii i J00yTKOM
(haKTOpHUX HABAHTAKECHb:

r. =0.659-0.119%x0.119 =0.645;

Py

v, =0.175-0.119%0.404 = 0.127;
r, , =0.136-0.119%0.293 = 0.101;

PPy

r, =(-0.659)-0.119x0.036 = -0.663;

v

r, =0.073-0.119x0.344 = 0,032 ;

pips

r, =(=0.191)-0.119x0.424 = -0.241.

PP

[oniOHi po3paxyHKH 3pydHille 3JiHCHIOBAaTH Y BHIVISAI pPOOOYHMX
tabmunp. [Ipu mpomy citin BpaxoByBaTu anreOpaivni 3Haku (tabn. 113 i
114).

Tabnuys 113
Marpwiist 100y TKiB paKTOPHUX HABAHTAKEHD

3MiHHI ®daxTopHi 3MiHHI
HABaHTAXCHHS P, P, Ps P, Ps Pg

0,119 0,404 0,293 0,036 0,344 0,424

P, 0,119 0,014

P, 0,404 0,048 0,163

P; 0,293 0,035 0,118 0,086

Py 0,036 0,004 0,015 0,011 0,001

Ps 0,344 0,041 0,139 0,101 0,012 0,118

Py 0,424 0,050 0,171 0,124 0,025 0,146 0,180
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Tabauys 114
MaTtpuus NepuInx 3aJduIKiB Kopesiiiii

3MiHHI P] Pz P3 P4 P5 P6
P, 0,645 0,127 0,101 -0,663 0,032 -0,241
P, 0,127 0,094 -0,073 -0,129 0,118 -0,136
P; 0,104 -0,073 0,078 -0,163 0,016 0,040
P, -0,663 -0,129 -0,163 0,658 -0,071 0,358
Ps 0,032 0,118 0,016 -0,071 0,139 -0,234
P -0,241 -0,136 0,040 0,358 -0,234 0,203

Cymn 0,001 0,001 0,001 -0,010 0,000 -0,010

Jnst  po3paxyHKy HaBaHTKEHb JApPyroro (¢akropa HEOOXiJHO
BH3HAYUTH CEPETHIO KOPEJIALII0 KOXKHOT 3MIHHOI 3 1HINMMHU 3MIHHUMH.

3 Mi€I0 METOI0 PO3paxOBYIOTh CYMH IO CTOBITYMKAX MAaTPHII
nepmux 3anumkiB (tadm.114). Crix 3HaTH, MO MIPUIOM TPaBUIBHOCTI
po3paxyHkiB € kputnuHa BemmuuHa «0,010». Cymu 1Mo CTOBMYHKAxX He
[IOBMHHI MEPEBUIIYBATH 11 pIBeHb. Y HAIIOMY IPUKIAAl PO3PAXYHKH, K
0aunMo, BipHi.

OckibKHA J10JaTHI 1 BiJI’€MHI 3HAYCHHS KOE(DIIIEHTIB KOPEISIii
YPIBHOBaXKYIOTHCSI, CyMa BCiX CTOBIYMKIB MATPHIb MPAKTUYHO Oy/e
JOPIBHIOBATH HYJIO0. PO3paxyHOK HaBaHTa)KEHb IPyroro (Qaxkropa MOXKHA
3MIMCHIOBATH JIMIIIE MPU HASBHOCTI JOJATHIX CyM CJICMCHTIB CTOBITYMKIB
MaTpuili. 3 II€0 METOW HEOOXiJIHO BUKOHATH NEPETBOPEHHS
anreOpalyHUX 3HAKIB y MaTpHIll 3aauiikiB kopesimii. (Llss maTtemarnyna
mpoleaypa He 3MiHIOE aOCONIIOTHE 3HA4YeHHS KoedilieHTa Kopemsmii. 3
TOUKM 30py Trpadiunoi iHTeprperanii KOH}Irypamis BEKTOPIB 3MiHHHX
30epirae CBili 3MICT, OCKUIBKH 3MIHIOETHCSl JIMIIEC HANpsIMOK 3MiH
3MIHHUX).

PozpaxyHOk HaBaHTakeHBb IPYroro (QaxTopy 3IiHCHIOETHCS Y TaKiil
MIOCTIIOBHOCTI:

1. BmHavaroTe anreOpaiuHy CyMy eJIEeMEHTIB IO CTOBITYHKAX,
BUKJIIOYAIOYM EJIEMEHTH TOJIOBHOI miaroHam ( y Ta0m.64 pamox Y r ).
3HaiiieHi CyMH JTOAl0Th MO PIAAKY (IIr,). Y pO3TISAyBaHOMY TMPHKIAI
L1 BeJIMYMHA JIOpiBHIOE — 1,836,

2.  BigmyKkyroTh CTOBMYHMK 3 HAWOUTBIIOI B €MHOIO CYyMOIO
(ctoBmuuk Py - 0,668).

Il1 cyma 3 JONATHUM 3HAKOM 3aIlUCYEThCS B PSIOK 3 HA3BOIO
“CroBI4uK 4” 110 BEPTUKAJIl JAHOTO CTOBITYHKA.

[lomampmri  po3paxyHKH 1O  PSOKY 3OIACHIOIOTH y  Takiil
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MOCIITIOBHOCTI: /10 CyMH CTOBMYMKA JOJAIOTh 3 TPOTHIC)KHUM 3HAKOM
MMO/IBOEHE 3HAYEHHS €JIEMEeHTa IIbOTO CTOBIYWKA, SKWH 3HAXOAWTHCSA Ha
MEepPEeTHHI 3 “NepEeTBOPIOBAHUM PsAKOM". OnepxxaHuii  pe3ynbTaT
3aMUCYIOTh Y PAMOK, 3 Ha3Boro “CtoBmumk 4”. Y HamIoMy BHUIIAIKY,
Hanpukiaj, senmmanny 0,682 omepkyemo: -0,644 -2 x 0,663; Benmuuuny
0,165 maemo mpu pospaxyHky: - 0,093 -2 x0,129 i T.1. OOuucneHi
eJIeMeHTH (CyMH) JIaHOTO psiJiKa MiJCyMOBYEMO i 3aHOocuMO Yy rpady 8
(1,262).

Tabnuys 115

Po3paxyHnku HaBaHTa:KeHHS APYroro ¢pakropa
(mepeTBOPEHHSI 3HAKIB Y MATPHIIi MEPIINX 3aTUIIKIB KOPeJIsiii)

3MmiHHI P1 P2 P3 P4 P5 P6 Zn
- - + - +
P, 0,645 | 0,127 | 0,101 0,663 | 0,032 | -0241 | 0,001
- + + - +
P, 0,127 | 0,094 | -0,073 | -0,129 | 0,118 | -0,136 | 0,001
P; 0,101 | -0,073 | 0,078 -0,163 | 0,016 | 0,040 | 0,001
+ + + + -
P, 0,663 | -0,129 | -0,163 0,658 | -0,071 | 0,358 | -0,010
- - - + +
P; 0,032 | 0,118 | 0,016 0,071 | 0,139 | -0.234 | 0,000
+ + - - +
P -0,241 | -0,136 | 0,040 0358 | -0,234 | 0203 | -0,010
3, 0,001 | 0,001 | 0,001 0,010 | 0,000 | -0,010 | ==, =
S 0,644 | -0,093 | -0,079 | -0,668 |-0,139 | -0,213 | -1.836
CTOBITYHK
4 0,682 | 0165 | 0247 | |-0,668 | | 0,003 | -0,503 | 1,262

Jani BiguIyKyeMo HacCTYMHHH CTOBMYHUK 3 HAMOLIBLIOW Bil €MHOIO
cymoro. [TocnigoBHICTh po3paxyHKy HOBOTO psiKa aHaJOriuHa OMUCAaHiN
Bumie. Ofep)kaHHI €JIEMEHTH PSZIKIB J0a€EMO Ha CTOBIIIX, OJEPKYIOUH
3HayeHHA » r . Ilomanbmi OOYMCIIEHHS BHUKOHYIOTH Y IIOCHIZOBHOCTI,
aHaJIOT1UHIl OMMCYBaHHIO PO3PaxXyHKIB 1O BU3HAUCHHIO HABAHTAXXCHb
nepuoro ¢axropa. HaBanTtaxkeHHs apyroro akropa s 3MiHHOI «
BH3HAYAIOTh 32 YK€ BiZIOMOI0 (OPMYIIOI0:

G, = zra (%)a ae
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C,, - HaBaHTaXXCHHs JPYyroro (Gakropy /s 3MIHHOT «;
> r, - CyMa IIO CTOBIIYUKY «a;

T - 3arampHa cyma BCiX KOoe(illi€eHTIB MaTPHII.

[Ipn oGuuncnenHi (HaKTOPHUX HABAHTAXEHb BHHHUKAIOTH II€BHI
MaTeMaTH4YHI TOHKOIII, 3B’S3aHI 3 TEPETBOPEHHSM 3HAKIB  MAaTpHIIi,
PO3paxyHKOM TI€BHHX KpHUTEpiiB, a TaKOX JCSIKMMH METOANYHUMHU
0COOJIMBOCTAMH BUAIICHHS (DaKTOpPiB. BUKIaneHHs MaTeMaTHYHUX OCHOB
i€l CTOPOHU OOYMCIIIOBAILHUX i BHUXOJUTH 3a PaMKH Hamiol poOOTH.
TyT HEOOXITHO 3BEPTATHUCS JIO CIICIIATIBHOT JTITepaTypH.

JloriuHuM 3aBEpIICHHSM 3/1MCHIOBAHMX pO3PaxyHKIB y cCIpasi
BUYJICHYBaHHs (aKTOPiB CIiJ HA3BaTH eTan TPUIHHEHHS BUAUICHHS
¢akropis. Cepen MHOXKHH icHYIOUMX MeTOIUK . OKyHb OCHIIAETBCS HA
Meton i HazBoro “Kpurepii Caynuepca” .

CyTh 1 IOCIIJOBHICTh OOYMCIIIOBAIBHUX OIEpalliii 3a BKa3aHUM
METOOM TakKa :

1. 3amumky, orpuMani micns BuainenHs K-ro ¢akropa, miaHOCSTH

JI0 KBajpaTa i CyMyHOTb, BUKIFOUUBIIHM €JIEMEHTH TOJIOBHOI JiaroHami i
2n

MO3HAYMBILY YUCJIO 3MiHHHMX 7. OnepikaHa cymMa MHOXHUTHCS Ha — 3
METOI0 TPUBEICHHS 11 y BIIMOBIIHICTG 3 TOBHOIO MaTpuieto. Oxepkana
BEJIMYMHA CTAHOBUTH 3HAYCHHA A.

2. Pi3HMIM MK KUIBKICTIO 3MIHHHMX 1 yK€ BHIUICHUX (aKToOpiB
OUIMTHCS Ha 4YHCIO 3MIHHUX. Pe3ynpTar MigHOCATH [0 KBajpary.
OnepxyloTh BEIMYUHY 3HAUCHHS B.

3. dakTopHI HaBaHTAXEHHS MIJHOCSITH A0 KBaJIpara, BKIIOUMBIIH
HaBaHTaxeHHs K-ro ¢akTtopa, i CyMyloThb onepKaHi BeTMYMHH. YHCIO
(hakTOpHUX HAaBaHTaXEHb TYT JOPIBHIOE K xn. Pe3yibpTar BiTHIMAIOTH Bif
yucna 3MIHHAX (7) 1 ojepXaHe 3HAYeHHS MiAHOCATH J0 KBaJpara.
PesynpTar minmsTh Ha KITBKICTH OAMHUIL criocTepekeHHs. OnepyroTh
3HauyeHHs C.

4. Y Bumangky A4<BxC BuUsABIEHHS (aKTOPIB MPUNHUHAIOTH. [Ipu
A= BxC BUWICHOBYIOTh HACTyNMHHUH (akTop 1 3IiHCHIOEThCS ONMUCaHa

porietypa rnepeBipKu.

Ipuxnad. Po3risHeMO BHUKIAJCHY BHIIE METOIUKY MOCTIOBHUX OMepariii Ha
MIPUKIIAJI MATPUL MEPLINX 3aTUIIKiB Kopersmii (Tadu. 116.). [Tlignicm 1o kBagpara
MepIr 3ajJHMIIKK KOPEeNsIid, 3HaX0AuMO iX cyMmy, sika mopiBHioe 1,583939. Jlami
3HAXOAUMO MOXI/IHi:
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1,583939 x 2”1 =3.801(4).

o
Tabnuys 116
BuxingHi i po3paxyHkoBi qaHi MaTpuni nepmux 3aJuIIKiB
KOpeJIsiliii mecTu 3MiHHIX

3MiHHI Pl P2 P3 P4 P5 PG
P, | 0645 | 0127 | 0101 | -0663 | 0032 | -0.241
P, | 0127 | 0094 | 0073 | -0129 | 0,118 | -0,136
P, | 0101 | 0073 | 0078 | 0163 | 0016 | 0,040
P, | 0663 | -0129 | -0.163 | 0658 | -0,071 | 0358
Ps | 0032 | 0118 | 0016 | -0071 | 0139 | -0.234
P, | -0241 | 0136 | 0040 | 0358 | -0.234 | 0203
Y, | 0001 | 000l | 0001 | 0010 | 0000 | 0,000 | -
> | 0,525004 | 0,070519 | 0,036294 | 0,615984 | 0,075001 | 0,261137 | 1983939

Pi3HHII MK 9HCIOM 3MIHHUX 1 YHCJIOM YK€ BHAITIEHHX (DAKTOpPIB CTAHOBUTH
6-1=5 (B).

[Momanemi o04HCITIOBaIBHI ONEpallii, BUKIAJACHI BUIIE B ITyHKTi 3, 3BOJSTHCS
70 3Haxo/KkeHHS 3HaueHHs C. O0uncieHa cyMa KBaapaTiB (paKTOPHUX HaBaHTaKCHb
craHosutnme 0,562634 (D C). i pisHMIS 3 umMciOM 3MIiHHMX JOpiBHIOE 6-

0,563=5,437. KBazmpar paHol BenuuuHU NpuiimMae 3HaueHHs 29,561. 3Haxonumo
snaveHHs C: 29,561: 57=0,519 (C). HoOytox BxC nopiaioe 2,595. Sk BUILIHBaE 3
MIPOBEJCHHUX PO3PaxyHKIB 4 > BxC (3,801 >=2,595).01xe 3a 1aHOK KOPEIAIIHHO0
MOJIEIUTIO  BPOXKAWHOCTI HEOOXiMHO MPOJNOBXKHUTU JOCHIIKEHHS, TIIOB’s3aHE 3
BHWICHYBaHHSIM HACTYITHOTO (haKkTopa.
VYV Tiii ke moHorpadii S.OkyHb TOpKaeTbCs NMpOOJIEMH MiHiMi3alii 4ucia
3MIHHMX (N) /I BU3HAYCHHS OJIHO3HAYHOTO YHciia GakTopiB ( m).
_2m+1+~8m+1
n= f .
[Ticnst mepeTBopeHHS (GOpMyNM AT OfEpKaHHSA YHcia (AaKTOPiB M MaeMo:
. 2n+1-+8n+1 .
2
OpnHo3HAaYHEe YHCIO (PaKTOPIB, IO BUWICHOBYIOTHCS JIJISl HAIIOTO BUIAJAKY
_2x6+1-+48+1
" 2
Sk OaumMo, B pO3MIAYBAaHIM KOpemsAmifHO — perpeciiHiil Momemi
ypOoKaifHOCTI 3 IiCTEMa 3MIHHMMH MOYXHA BU3HAYHUTH He O1IbIIe TPHOX (PaKTOpIB.
CrangapTHa TaOaMLs CHIBBiAHOLIEHb YMCIA 3MiHHHX (7 ) 1 (akTopiB, fKi
BAWICHOBYIOTHCS Ma€ 3HAYCHHSI:

Tyt aBTOp HaBOAUTE (popMmyny TepcToyHa:

CTAaHOBUTHUME: =3.

m 1 2 3 4 10

W
[o)
3
(o]
O

n 3 5 6 8 9 10 12 13 14 15
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§ 2.6. MeTo/1 rOTI0BHUX KOMIIOHEHT.
3arajibHe MOHATTS MeTOY, ii0ro 3aBAaHHS

Jlo HemaBHBOTO Yacy METOJ TOJOBHHUX  KOMIIOHEHT BBaKaJH
pizHoBHIOM (akTopHOrO aHamizy. HuHi  #HOro BIZHOCATH 110 TpyIH
CaMOCTIHHUX CTaTUCTUKO — MAaTeMaTUYHUX METOJ(iB 0araTroMipHOTO
anamizy. Bmepme  BiH OyB pospobnenunit B 1901 p. anrmificbkum
cratructukoM K.Ilipconom . IloTiM 3HaAimIOB CBilf PO3BUTOK y MpaLsix
I''Xoremninra, ['.Xapmana, C. Pao, I[l.AmuapykeBuua, C.AliBazsHa i
IHIIMX aBTOpPiB. Y HamIid KpaiHi METOJ TOJIOBHHUX KOMIIOHEHT OJIEPIKYeE
ITUPOKE PO3IMOBCIOKEHHs 3 TTosiBoto [TEOM.

SIx BiOMO, COIlialIbHO-€KOHOMIYHE SIBUIIE MOYKHA XapaKTepu3yBaTH
LIIUM psioM o3Hak. [Ipu BeiukoMy HaOOpi TaKUX O3HAK B KOPEIISIIIHHO —
perpeciiiHoMy aHami3i BIUIMB 3B’SI3KIB CTa€ 3aTPyAHEHUM, TOMY BHHHKAE
HEOOXI1IHICTh CTUCHEHHs iH(OpMaIlii, TOOTO OMKC JOCIIKYBAHOTO SBUIIA
(00’€ekTa) OUIBII YKPYITHEHUMH [TOKA3HUKAMHM, TaK 3BAHUMH ° TOJIOBHUMHU
KOMITOHeHTaMK. BUXiTHUM CTyleHeM TyT € KOpeJslliiiHa MaTpuIll, Ha
mijicTaBi SIKOT 3 BUKOPUCTAHHSIM METOJIy TOJIOBHUX KOMIIOHEHT MOKE OyTH
MPOJIOBKEHO aHalli3 3Hau€Hb CIIOCTEPEKYBAHUX O3HAK.

[IpaBunbpHO BigiOpaHi B KOpEJsLiliHYy MOZETh O3HAKH, SIK MPaBUIIO,
oB’s13aH1 M co0010. HasBHICTE Taknx 3B’A3KIB MK HUMHU JO3BOJIIE HA
OCHOBI o1HOTO (hakTOopa MaTH iH(OpMaLio Mpo HIMHA. [cHyBaHHS TiCHOTO
3B’SI3Ky MK O3HaKaMHW Ja€ TiJCTaBy MJI BHKIIOUEHHS OJHI€I 3 HUX.
Hampuxian, Ko B MOAENs YPOXKAHHOCTI BKIIFOUEHO JBI 3MiHHI X; 1 X,
SIKI XapaKTepu3yIOTh TPOIIOBI BUTpATH Ha TEKTap, Mepmia — BCi BUAM,
opyra — 3aTpaTé Ha goOpmBa. TyT mpakTmyHO Oyne 3aiiBUM Tmpu
BKJIFOUEHHI B MOJI€Th O3HAKM X; JOCIHIPKYBaTH TAaKOX 1 O3HAKYy X,
OCKLIBKM BOHA TICHO ITOB’si3aHa 3 MEpIIoro . [ness oOmiKy ofHiel O3HAKH
Ha MijJcTaBi APYyrol JIGKUTh B OCHOBI METOAY TOJIOBHUX KOMIOHEHT. Ctij
BIJI3HAYUTH, [I[0 MOBA HE M€ TUILKH MPO JIBI O3HAKH. Y TaKOMY BHUIIAJIKy
METOJ TOJIOBHHX KOMIIOHEHT Majoe(eKTHBHHIL. Voro BUKOPHCTOBYIOTE,
SIK TIPABUIIO, TIPH JICCSITKAX B3AE€MOB’ sI3aHUX O3HAK. [IpH IbOMYy CTaBUTHCS
MeTa “ HaOpaTu” MEBHy 4YacTMHY 3arajibHOi Bapialii pe3yJbTaTHBHOI
O3HAKW MIHIMAJIBHOI KUTbKiCTIO 3MiHHHX. OCTaHHI MiAOUPAOTh 10 THUX
mip, TOKK cyMma iX Jucrepciii He csraTMMe 3aJaHoi 4acTKU y Jucrepcii
JocTipKyBaHoro suia (Hanpukiamd, 60 %, 80 %, 90 % i T.1.).

MeToa roJIoBHUX KOMIIOHEHT PO3B’SI3y€ TaKi 3aBIaHHS:

1.  BigmkonyBaHHs CKPHUTHX, 00’ €KTUBHO ICHYIOUHMX
3aKOHOMIPHOCTEH Yy 3MiHI1 SBHII.
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2.  XapakTepuCTHKa SIBHIIA, IO BHBYAETHCS, YUCIOM O3HAK,
3HAQYHO MEHIINM  B3STHX, Ha IIOYAaTKOBOMY eTami. YWCIO TOJIOBHUX
KOMITOHEHT, BHJIUICHHUX B INpOIECi MOCHI/pKEeHHs, Oyae BMilryBatu (y
KOMITIaKTHIH opmi) Oisbiie iHpOpMaILlii, HI’K TOYATKOBO BUMIPSIHI O3HAKH.

3. BusBneHHs 03HAK, HaMOUIBII TICHO ITOB’SI3aHUX 3 T'OJIOBHOIO
KOMITOHEHTO0. [Hakmie KakKydd, BUBYCHHSI CTOXACTUYHOTO 3B’SI3KY MiXK
HUMH (3B’S130K, TIPU SIKOMY 31 3MiHOIO OJ/IHI€] 3MIHHOI 3MIHIOE€TBHCS 3aKOH
po3noainy Apyroi).

4. [IporHo3yBaHHs piBHEH JOCHIDKYBaHUX SIBUII Ha TiJICTaBi
PIBHSIHHA perpecii, sike oJepKaHe 1o iHpopMalii roJOBHUX KOMIIOHEHT.

[lepeBarn Takoro MeTOAy TMPOTHO3YBaHHS Ha BIAMIHY BiA
KJIACUYHOT'O PErpeciiHoro aHamizy MOXHA TMOSICHUTH THUM, IO IpH
OCTaHHbOMY B MOJIEJIb HAMAraroThCsl BKJIIOYUTH MAKCHMAJIBHO MOXIIUBY
KUTBKICTh (PaKTOPIB, SIKi B EKOHOMIYHUX SIBUIIAX YaCTO XapaKTePU3YIOTHCS
ICTOTHOIO KOpeIhOBaHICTIO ( MyNbTHIIIHEapHICTIO). [IporHos 3a Takumu
3MIHHUMH, K NPaBWIO, OyBae HE TOYHUM. TOMYy BHHHKAE 3aBJIaHHS IPO
3aMiHy BUX1THUX B32€MOIIOB’ A3aHUX 3MIHHHAX CYKYTIHICTIO
HEKOPEeTbOBaHUX TapameTpiB. Lle 3aBgaHHS BUPINIYETHCS MaTeMaTHIHUM
armapaToM - METOAOM TOJIOBHHUX KOMIIOHEHT, SIKHH SBIIsE COOOI0
XapaKTepUCTHUKH, MOOYI0BaHI Ha MiICTaBl MIEPBUHHO BUMIPSHUX O3HAK.

Peamizariiss mpakTHYHHX MOMIJIMBOCTEH 3a3HAYEHUX BHIIE 3aB/IaHb,
SK1 BUPIIIYIOTHCSI METOJIOM TOJIOBHUX KOMITOHEHT Yy Traiy3i €KOHOMIiKH,
MoyKe OyTH MpeJICTaBIeHa Pi3HUMHU HanpsMamu. Hazeemo ix .

1.  AHaji3 NpUYUHHO - HACIIJIKOBUX B3a€EMO3B’SI3KIB MMOKA3HUKIB 1
BCTaHOBJICHHS 1X CTOXaCTUYHOTO 3B’SA3KY 3 TOJIOBHUMH KOMIIOHEHTAMH.

2.  BugineHss y3aranbHIOIOYHX €KOHOMIYHHUX ITOKa3HHKIB.

3. PamxupyBaHHS pe3yJbTaTiB CIOCTEPEKEHb MO TOJOBHUX
KOMIIOHEHTaX

4.  Knacudikawist 00'€KTiB CIOCTEPEKESHHSL.

5. Cnwucok BuxiaHO1 iH(opMmarii.

6. IlobymoBa  piBHSHB  perpecii 3a  y3arajabHIOIOYHMH
eKOHOMIYHMMH TTOKa3HUKAMH.

SIK HeraTHBHY CTOPOHY METOJY TOJIOBHHX KOMIIOHEHT CJIiJi Ha3BaTh
CKJIQIHICTh MaTeMaTHYHOTO amapary, 3yMOBJIEHOTO aOCONIOTHICTIO 3HAHB
Teopii WMOBIPHOCTEH, MaTeMaTHYHOI CTAaTHCTUKH, JIHIHHOI aiaredpu, a
TaKoX MaTtematudHoro 3adesnedeHHs: [IEOM. dopmanbHe BUKOPUCTAHHS
CTaHJAPTHUX  MporpaM  0e3  PO3yMiHHS  MaTreMaTW4yHol  CyTi
O0YHCITIOBANILHUX TPOLEAYP MOXE MPHU3BECTH JI0 HEOOIPYHTOBAHUX
BUCHOBKIB. Ciil TakoX mam’siTaTd Npo mnpodecioHanbHI 3HAHHS CYTi
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JMOCTDKyBaHUX E€KOHOMIYHUX sBHIN. TUThKM 3a TaKMX YMOB METO[
TOJIOBHUX KOMIIOHEHT MOKE CTATH MOTYTHIM MaTeMaTWIHHM 3aco00M
Mi3HAHHS ICHYIOUHX peajiell y rajy3i ColiaabHO - CKOHOMIYHUX SIBHILL.

§ 2.7. Knacrepuuii anaJjiis. 3arajibHe NOHSITTS, iiOr0
MaTeMaTHYHi OCHOBH Ta 3aBIaHHSA

Sk yxe BigoMo, (pakTOpPHUH aHalli3 HaWOUIBII SICKPaBO BigoOpaxye
pucu 0OaraTOMipHOTO aHaJi3y B YACTHHI JOCITIDKEHHS 3B’S3Ky MIiX
o3Hakamu. Kmacrepawmii aHami3 11i pucu BimoOpaxkye 3 00Ky kmacudikariii
0o0’extiB. Cluster (aHru.)- HarpoMajpkeHHS TPyl €JIEeMEHTIB, SKi
XapaKTepU3yIOThCA SKOI0 — HeOy/b 3arajgbHOI0 BiacTHBiCTIO. CyTh HOTO
3BOJIUTHCS 10 TPyIyBaHHs (KiacTepu3aliii) CyKyIHOCTI 3 Pi3HOMaHITHUMU
O3HAKaMH 3 METOI0 OJIepKaHHS OJHOPIAHUX TPyH — Kiactepis. [Ipu pomy
MEXI TaKuX TPyl Hamepe] He 3aBAaHi, a KiIbKICTh 1X Moxe OyTH abo
3apaHo, abo Hi. OjepkaHi B pe3ysibTaTi pPO3MEXYBaHHS TPYIH
HA3UBAIOThCA KIAacTepaMH, a METOJU 1X 3HAXOJDKeHHS — KiacTep-
aHaJIi30M. Y  KJIACTEPHOMY  aHaji3i O3HaKH 00 €JHYIOTBCS B OJIUH
KUTBKICHHI TIOKa3HUK CXOXKECTI (HECXOKECT1) IPyIyroUnX 00’ €KTIB.

Bynp sika Mipa cXOXHCTI SBISIE COOOI0 NIesIKY (YHKIIIO, SIKa CTaBUTh
y BUINOBIAHICTH  KOXHIM Tapi TOYOK (x;, Xj) Aesake uucino dj, mo
XapaKTepu3y€e CTYHIHb CXO0XKOCTI (HAaOJMKEHOCTI)MIK 00 €KTaMM uj, Uj.
[IpakTHYHO BHKOPUCTOBYETHCA TaKi THUIK Mip CXOXKHUCTI : 1) xoedimieHT
momiOHOCTI) Tak 3BaHI KBaHTHU(IKOBaHI Koe(illieHTH 3B’s3KY); 2)
Kkoe(ilieHTH 3B’s3Ky (Kopeusiii); 3) MOKa3HUKH BiJICTaHI B METPHYHOMY
MIPOCTOPI.

Ponp Mipu cxoskocTi Bimirpae (GyHKIIis BiZICTaHi, BBEACHHS SAKOi BEIe
JI0 TIOHSTTS METPUYHOTO mpocTopy. OCTaHHIN SBIILE COOOI0 MHOXHHY
eJIEMEHTIB 3 OyJb - KO Tpupojaoro siBuml. s Oyap - sikoi mapu
CJIEMEHTIB 11i€i MHOXKMHU  BH3HAYCHO IIEBHE YypEUEBJIICHE YHCIIO, SKE
HA3UBA€TLCS BIJCTaHHIO. HaiOuiblie B)KUBaHI AOro IIOKa3HHUKH B
3aBJIaHHSAX ABTOMATUYHOI Kiacudikaiii CoIialbHO — EKOHOMIYHHMX
00’€KTIB - 11¢ BIJICTaHb 110 XEMMIHI'y Ta €BKJIiI0Ba BiJICTaHb.

Sxmo ysaButu Oyap - Ky napy enementiB  E i /I, a ypeueBnene st
nux yucno S (E, 1), Bkaxkemo Tpu BiaactuBocTi BiAcrtani : 1) sixkmo E i [
30iratotecs, Biactans S (E, )= 0; 2) nnst Oyap - sikux Tprox Touok E,J[, C

S (E, )= S (E, C) +S (C, 1); 3) S (E, )= S (IE,).

Cepen BigoMux (QYHKUIH BigcTaHi — HaWPO3MOBCIOUKEHIMIA —
eBKJIi10Ba BifgcTtanb. EMmipuuna gopmyna i Mae BUTIISA
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d{, =4 Z(xla *x/g/)z )
k=1

€ X~ 3HAUYEHHS K-01 03HAKHU B 1 — My 00 €KTI.

BpaxoBytoun HEJONIKM eBKJIIIOBOI  BijcTaHi, 3YMOBJIEHI
HEMOJKJIMBICTIO BpaxyBaTH MOXIIMBY HEPIBHOMIPHICTh OCEH MPOCTOpY,
MaTeMaTHdHa JITeparypa pPEKOMEHAYE KOPHCTYBATHUCS HOPMOBAHOIO
€BKJIIZIOBOIO BijicTaHHIO. Po3paxyHOK 711 aHAJOTIYHUE  PO3paxyHKy
BEJIMYMHU «,, aje 3a CTaHIapTU30BaHUMHU 3HAYCHHSMH  O3HaK.
HeoOxingnicte Takoro cmocoOy po3paxyHKy IOSICHIOETBCS THM, IIIO
MOXJIMBHI BHIIA/I0K, KOJIM JIBa 00’ €KTH IOCUTh CXOXI 3a BCIMa O3HaKamu
1 3HAYHO PI3HATHCA 32 OJHIEI0. 3a II€I0 03HAKOW Y €BKIIJOBIM BijcTaHi
BOHM OyIyTh JajeKi OfHA BiJ OXHOI. IHIIMMH CIOBaMH, BEIHYMHA «,
3aJIeKHUTh BiJ MaciiTaly BUMIpY o3HaK. /i 3a0e31eueHHs CIiBCTaBHOCTI
O3HaK 1iX, SK TIpaBWIO, HOPMYIOTh 32 CEepeIHbOKBAJAPATHUYHUM
BinxwieHHsM (o). EBKiijgoBa BijcTaHb, SK 1 aHAJOrI4HI i BijcTaHi
Maxanano0ica, BiJicTaHb METOAY MOTEHIIaNbHUX (QYHKIIA 1 T.OI.
MPUKHATHA y PO3paxyHKax 3 03HAKAMHU, sIKi MalOTh KiJIbKiCHUN BUMIp. J{i1st
SKICHUX O3HaK, $Ki MNpUAMarOTh TiNbKM JBa 3Ha4eHHs (0 1 1),
3aCTOCOBYIOTH (POPMYITy BiJICTaHi M0 XeMMIHTY:

"
a; = Z‘xki Xy
k=1

JI€ X~ 3HAYCHHS K — 01 O3HAKH B 1 — My 00’ €KTI.

Skmo o3Hakd KIacu(iKyIOThCS 3 JOBUIBHUM YHCIIOM Tpajalii,
PEKOMEHAYETHCS BUKOPUCTOBYBATH (HOpMYJTy Mipu OJHM3KOCTI JBOX
pO30MBaHb «(E,J), IKa Ma€ BIACTUBOCTI FTE€OMETPHYHOI BiJICTaHI:

alE. )=

s

n

2

ros=1

Er.S - Dr\S ‘a

ne E;s-1 gxmo 00’ekTH x3, X, 3HaXOIAThCSA B ofHOMY Kiaci; E, g0,
SIKIIO 00’ €KTH Xg, X, 3HAXOAATHCS B PI3HUX KJIacax.

ITo po36uBanHio enemenTa /1 po3paxyHKH BUKOHYIOTHCS aHAJIOT19HO

(I[r,Szl ;]——[r,S:O’)'

CyTb 3aBIaHHs KJIACTEPHOTO aHAIII3Y Taka: ICHYIOUY JIeIKY MHOKUHY
00’€KTiB HEOOXIIHO PO3AIIUTH 3a JONOMOIOI0 TIEBHOTO IpaBUiIa Ha
paHiiie 3aBnaHy a00 Ha 3aBAaHy KUIBKICTh KiIaciB. Y  CHMBOJILI Iii
3aBJlaHHA MOXHa c(OpMyYIIOBAaTH TaK: MHOKUHY peallizalliii, 3aBIaHuX y
IpOCTOpi X 3a JIONIOMOTOI0 BHpilIyBaHUX (YHKIIH 3 y (3a KpuTepiem
CXO0XOCTI), MOTPIOHO PO3IUIMTH HA TaKy KUIBKICTh 1 TaKHX €JICMCHTIB
andapity A, mo0 BTpatd iH(oOpMaiii He NEPEBUINYBaId 3aBaaHOl
BennuuHu K.
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TakuM YHHOM, 3aBIaHHS KJIACTEPHOTO aHANi3y 3BOIUTHCS IO
MIpe/ICTaBICHHS TepBUHHOI iH(opMmamii y cTuciomy BuTIsAmi O0e3 i
BTpaTu. BUpImeHHsM Takoro 3aBIaHHA (K YK€ 3PO3YMLIO) MPOXOIUTH
yepes kinacudikailiro o3HaK (BUMIPIB), SKUMH XapaKTEPU3YEThCS KOKHUN
00’ekT. Ajle MOBa iiie He MPO KIACHYHI NPUHUMIN Kiacupikarii
(Hampukiaa, KoMOiHalNiliHe TPYIMyBaHHs), a PO MPUHIMIK 0araToMipHOi
kiacudikanii. CyTs 1 3BOAUTHCS 10 00 eaHanHs (kiacudikariii) 00’ ekTiB
HE TMOCIHiZOBHO 32 OKPEMHUMH O3HaKaMH, a OJHOYACHO 3a BEIIMKOIO
YHCEJbHICTIO 03HaK. Takuii Habip iX CTBOPIOE TaK 3BaHUHU ‘‘O3HAKOBUIA
npoctip “. KoxHill 03HaIll HaJa€ThCsl 3MICTOBHICTh KOOPJMHATH.

Omnepytoun # O3HAKaMH, MU PO3TJIIAEMO OyIb - SIKUM 00’€KT SIK
TOYKY B © - MIPHOMY HpOCTOpi, 1 3aBHaHHs KiIacu]ikauii nojsrae y
BUSIBIICHI 3TYIIEHHS TOYOK (00’€KTIB) y IIbOMY O3HAKOBOMY IPOCTOPI.
3arajgpHUM JUTS 3TYIIEHHS TOYOK € Te, M0 rpynu (kmactepu) GopMyoThes
Ha MmijacTaBi “‘cxXoxocTi” (HaOMMKEHHS) 00’€KTIB 3a BEITHUKOIO KITBKICTIO
O03HaK, TOOTO Kiacudikamis 3IIHCHIOETBCS OJHOYACHO 32 BCIM
KOMIUIEKCOM O3HaK, SKi XapakTepu3yroTb 00’extT. [lpm mpomy xomHa 3
O3HaK TaKOTO KOMIUIEKCY HE € HeoOXiqHOI (200 JOCTaTHHOK) YMOBOIO
HaJEKHOCTI 00’ €KTa 10 TaHOT TPYTIH.

®dopMmyBaHHS Irpyl 00’ €KTiB, OJM3bKUX 3a KOMIUIEKCOM O3HAK, OiJIbIII
epeKTHBHE y TOpPIBHSIHHI 3 KOMOIHAIIMHUM TpynyBaHHsSM. Tak, uis
OCTaHHBOTO O0’€KT, SIKUM Mae BIAXWIICHHS BiJi  MEX  IpyMyBaJbHOI
O3HaKH (HOPMH, XapaKTepHOI JUIs JaHOi TPYMU 3a OJHIEI0 €IWHOIO
03HaKOI0 HaObopY), Oy/e BUKIIOYEHNH 3 rpynu. JIerKo ysSBUTH CUTYaIlifo,
KOJIM JlaHa O3HaKa BUKOPUCTOBYETHCS NPH MeEpIIiil rpagamii 06’exTiB. Y
LBOMY BHUIAJKy 00’ €KT MOKE BHABHUTHCS Yy TPYIi JOCUTH BiJAaJeHOI BiA
Ti€l, 3 IKOFO BOHA (03HAKA) MA€ HAWOUIBITY CXOXKICTh. Y KOMOIHAIIHHOMY
TpyIyBaHHI caMi TpPyHH SIBISIOTH COOOK Hi IO IHIIE SK CEKTOpHU
03HaKOBOTO MpoCcTOpy. 3iHCHIOIOYM KiIacu(iKamiro 3a Ha3BaHUM
IpyNyBaHHAM, MM I1HKOJM IITYYHO PYHHYEMO O3HAKOBHH MPOCTIp
3aBJaHMMHU TPAHWIIMHA IHTEPBATIB TPyH, TOMAI SK peasbHO iCHYIOTH
BiJTOKPEMJICHO OJHOPI/IHI KIIacH.

IlepeBara MeTomy KIACTEpPHOTO aHaIizy B TOMY, IO HOTO
MaTeMaTHYHUI amapar J03BOJISE€ 3HANTH 1 BUIUIMTH PEaIbHO ICHYIOYE B
03HAKOBOMY IIPOCTOPI HArpoMaJiuKeHHs 00’€KTiB (TOYOK) Ha IiJCTaBl
OJTHOYACHOTO TPYITYBaHHS 32 BEIHKOIO KUJIbKICTIO O3HAK.

Knacrepunit aHamiz, 4K 1 KOpeJSMiHHO - perpeciiHuii, €
MaTeMaTHYHUM arapaToM BHBYCHHS CTATUCTHYHHX 3B’s13KiB. Lle meron
MOIIYKY eMITIPHYHUX 3aKOHOMIPHOCTEM, ajie sl OUIbII IIHPOKOTO KiIacy
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3B’s13KkiB. J{7si perpeciiiHOrO aHamizy € mUTHH psia BaXXKKO BHKOHYBaHHX
yMOB (BuMoOr) #oro 3actocyBaHHi. Cepel HMX BHMOTH HOPMAalbHOCTI
0araToOMipHOTO PO3MOJILIY, HEMOXKJIMBICTh BUKOPUCTAHHS SKICHUX O3HAK,
0OMEKEHHSI, SKI HAKIAAArOThCA Ha anreOpaiuny (opmy 3B’I3Ky (MeToxn
HalMEHINNX KBAAPaTiB ¢(hEKTUBHUHI /IS IIHIHHUX PIBHSHB ) 1 1H.

JlJis MeToay KJIacTEpPHOI'O aHai3y OJHOPIAHICTh CYKYITHOCTI HE €
000B’SI3KOBOI0 YMOBOIO. Bijbllie TOro, cam METOJ J03BOJISE€ BUSBUTH 1
OMHUCATH CTPYKTYpPHI 3aKOHOMIpPHOCTi, 3a0e3me4yuBIIN  (OPMYBaHHS
OTHOPINHUX KJaciB 00’ekTiB. JIMCKpeTHICTh KiIacTEpHUX MoJeNed Ha
BiIMIHY BiJA  HEMEepepBHUX pErpeciiHMX  Monened, 3yMOBICHA
yCEepeIHeHHsAM 1 JAeSIKMMH BTpaTamu iH¢opmarii, 3a0esnedye OLIbII
EBPUCTHYHHUM XapakTep OOYHMCIIOBAIBHUX NPOLENYp, a TaKOX 3HIMae
00MeXyBaHHSI, OB’ A3aHi 3 alre0paitHo0 POPMOIO 3B’ SA3KY.

HapemTi, koMImexcHe BUKOPUCTaHHS 000X METOJIB y BHUBUYEHHI
CTaTHCTHYHHX 3B’SI3KIB CTBOPIOE YMOBH IIMPOKOTO BUKOPUCTAHHS METOTY
KOPEIAILIHHO — PerpecifHOTO aHalizy, 3a0e3medyrodd YMOBH IS
aJIeKBaTHOTO HOT0 OJIaTKA.

Bukmagene Buime 1ae 3Mory 3poOMTH BHCHOBOK TIPO Te, IO
3aCTOCYBaHHIO METONy KJIaCTEPHOTO aHalli3y MOBHHHO IepeayBaTH
BUBYCHHSI TEOpii i HAKONMWYCHOI MPAaKTHKH IOTO BHUKOpUCTaHHS. Ha
MOYATKOBUX €Tarax BUKOPHCTaHHS IIbOTO METOAY JIOCHIJIHUK TOBHUHEH
MaTH YiTKO YSBJICHHS, sSIKE 3 ABOX 3aBAaHb BiH BHpillye. Un e 3BU4aiiHe
3aBJlaHHA THITI3alil, IPU SKOMY JIOCITIIXKYBaHY CYKYMHICTb CIIOCTEPEKEHb
CIiJl PO3MUIMTH Ha  BiJHOCHO HEBEIMKY KUIBKICTh TpymyBaHb. Toxi
BUKOHYETHCSI poOOTa, aHAIOTIYHA OJICPKAHHIO 1HTEPBAJIiB CTATUCTUYHOTO
rpynyBaHHS NpH 0O0poOLi OAHOMIPHHX crHocTepekeHb. l[lpu 1BpOMy
orepalisi 31HCHIOETHCS TaK, UI00 €JIEMEHTH OjHi€l 00JacTi rpyImyBaHHS
3HAXOQMJINCHh OJWH BIJ OJHOIO II0 MOYKJIMBOCTI HAa HEBEJMKIN BIICTaHI.
Jlpyre 3aBIaHHS MOKE IOJISITaTH B TOMY, IO JOCIIJAHUK HaMaraeThCs
BH3HAUWTH TMPHUPOJHY BiJICTAaHb BHUXITHHX €JIEMEHTIB (CIOCTEPEKEHB) Ha
YiTKO BHUpaKEHI KJIACTEPH, IO 3HAXOATHCS OJWH BiJ OJHOTO Ha ACSKii
BiJICTaHi, aje siKi He pOo30MBAIOTHCS HA TaKX BiJaleHi OJHA BiJ OJHOI
gactuad. Chig mam’sTaT, 1O Nepiue 3aBaaHHs ( 3aBAaHHS THITI3ALT)
3aBXKIUd Ma€ PpIlIeHHs, Jpyre — B CBOIH IIOCTAHOBIII MOXKE€ MaTH
HEeTaTUBHHUN Pe3yJbTaT, TOOTO MOKEe BHSBUTHCS, III0 MHOKHHA BUXIJTHUX
CTIIOCTEpPEKEHb HE BHSBISIE MPHUPOJHOTO PO3TAIlyBaHHS Ha KIACTEPH,
HAINPHUKIIAJ], yTBOPIOE OJMH KiIacTep.

JlocUTh BaKJIMBUM €TaroM KiacTep — aHajily € BHOIp 3MIHHHX
(o3nak). Llg cramis anHamily € OCHOBOIO (OPMYBaHHS OJHAKOBUX
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MPOCTOPIB, Y SIKUX TTOBUHHO TPOBOAUTHUCS MOJICITIOBAHHSI.

Bubip o3Hak 3miCHIOETHCS, SK TPaBWiIO, y ABI crafii. B ocHOBI
MEpIIOi 3 HUX JISKUTH (POPMYBAHHS IMEPBUHHOI TIIOTE3U PO HAOIp O3HAK,
SK1 BILUTMBAIOTH HA JOCII/KyBaHE SIBUIIE; B OCHOBI JIPYroi — yTOYHEHHS
rinoTe3d MO pe3ysibraTaX KOHCYJbTallld (OMHUTYyBaHb) CIELIAJIICTIB
JIOCITI/PKYBaHOT rajty3i.

3aBepIeHOI0 BBAXKAETHCSI EKOHOMIYHA MMOCTAHOBKA 3aBIIAHHS IPH
YMOBI ii y3romKeHOCTi 3 BUMOTaMH BUKOPHUCTOBYBAHOTO MAaTEMAaTHYHOTO
amapary 1 MOXIUBOCTSIMH  OOYMCIIOBaNIbHOT TexHiku. [licis 1mporo
MPUCTYMAIOTH 10 300py BUXiAHOT iH(OpMaIii.
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IIporpamMoBaHuii KOHTPOJIb 3HAHb 10 HAYKOBO-IIi3HABAJILHUX TEM

I1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

Tema 1. IlepeBipka cTaTHCTHYHMX TinoTe3

[lo po3yMirOTh ITiJT CTATUCTUYHOIO TIlTOTE3080 ?

*

HaykoBe npunyieHss, sike moTpedye J0BEeACHHS.

HaykoBe npumnyiieHHs B3araiti.

HaykoBe mpumymeHHs Tpo  BJACTUBOCTI  BHIAJAKOBOI
BEJIMYMHH, SIKa IEPEBIPAETHCS 3a pe3ysbTaTaM CTaTUCTUYHUX
CIIOCTEPEKEHb.

HaykoBe  mpumymeHHs  NOpo  po3Mip  CTaTUCTUYHUX
XapaKTEepPUCTHUK.

SIk Ha3MBa€ETHCS TINOTE3a, IKY HEOOX1IHO MEePEeBIpUTH ?

*

[TapamerpuuHa.
Hynsoga.
Konkypytoua.
AJnbTepHaTHBHA .

Sk Ha3WBa€THCS TMOTE3a, NPOTUIICKHA HYITHOBIN ?

*

Henapamerpuuna.
[Tapamerpuuna.
AnpTepaTuBHa.
OcHoBHa.

VY CKiTBbKOX BHMIIAQAKaX MOXKHA MPUHHSATH HENpPaBUJIbHE DILICHHS B
pe3ynbTaTi CTATUCTUYHOI MEPEBIPKU MPUHHATOTO PillIeHHS ?

*

OvH BATAI0K .

JIBa BUIIaIKH.

Tpu Bunagku.

Tpu 1 OiIbIIIE BUITAJIKIB.

Sk mpu mepeBipii CTATHCTUYHUX TiNOTE3 HA3WBAIOTh BHITAJKU
NPUAHSATTS HETIPaBUIBHOTO pillIeHHS ?

*

[ToMuiKy mepeBipKu rinores.
[Tomuiiku BUOIpKH.

[Tomwiiku niepuoro poay.

[ToMuiKu nepuioro i Jpyroro pomiB.

o o3Hauae TepMiH ,,IpUHHATH TinoTe3y” ?

3HalizieHe npaBUIbHE PILICHHS.

Pesynbratn CIIOCTEPEIKEHb, cymnepevarb HaYKOBUM
MPUITYLLCHHSM.

Pesynpraty cioctepexkeHb He CynepedaTs BUCYHYTIH TinmoTesi.
3Haii/IeH1 paBUJIbHE 1 HEMPABIIIBHE PIIIICHHS.
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1.7.

1.8.

1.9.

1.10.

1.12.

424

Slkmo BHOIPKOBHH TPOCTIp YSABUTH SK MHOXKHHY MOMJIMBHX
3HAUEHb BEJIMYMH, PO3TAIIOBAHWX Yy TOPSAAKY 3POCTaHHS, Ha SKi
YACTHHHU MOJIUISE LIEH IPOCTIp CTATUCTUYHUN KPUTEPiii?

*

Kputuuny 00J1acTh IPUAHATTS TIIOTE3H.

KputnuHy 1 HEKpUTHYHY 00JIACTI.

OOnacte TUPUHHATTS TINOTE3W Ta OOJNACTh HENPUHHATTS
rinoTesu.

Kputnuny obnacts i 0071aCTh HEMPUHHATTS TIHOTE3H.

Sk Ha3MBAKOTHCS TOYKH, IO BIIUISIOTH KPUTHYHY O00IAaCTh BiJ
o0macTi NpUIHATTS rinoTe3u?

*

[IpaBocTopoHHi .
JliBocTopoHHi.
JIBoCcTOpOHHI.
KpuTnai.

Slka BIAMOBiOs BHUXOIUTH 32 MEXI XapaKTEPUCTUKUA KPUTHIHOI
obOacri?

*

I'pannuHa.
IIpaBoCTOPOHHS.
JliBocToponHs.
J{BOCTOpOHHSI.

Ski0 BUOIPKOBE 3HAYCHHS CTATUCTHYHOTO KPUTEPIIO MOTPAILISE Y
KPUTHYHY 00JIacTh, SIKHI POOUTHCSI BHCHOBOK ?

%

linore3a npuitmaeThesl.

lNimote3a He MpUIIMAETHCSI.

l'imore3a 10AaTKOBO MEPEBIPAETHCA.
limote3a 710AaTKOBO HE MEPEBIPSIETHCSL.

H_[o siBIIsiE CO000 001aCTh TOMYCTUMUX 3HAUYEHb ?

MHOXHMHA JOMYCTUMHMX MOJOXEHb BHOIPKOBOI TOYKH Y
BUOIPKOBOMY MpPOCTOpi, SIKi NPHU3BOAATH OO TNPHUHATTS
HYJIbOBOT TIOTE3H.

BubipkoBuii mpocTip BUNaIKOBOT 3MIHHO.

KpuTtnana o6macts.

CrarucTnaHuil KpUTEpiii.

Sk Ha3MBaIOTHCS MOMMJIKUA IEPIIOr0 POy B 3ajJavyax MEepPEeBIPKU
CTATUCTUYHHUX Tirmore3 ?

*

PiBenb 3HauymocTi (Masna HMOBIPHICTB).
PiBeHb iMOBipHOCTI.

PiBeHb icTOTHOCTI.

PiBens BiporigHOCTI.



1.13.

1.14.

1.15.

1.16.

1.17.

Illo mpum mepeBipili CTAaTUCTUYHUX TINOTE3  HA3UBAETHCS

MOTYKHICTIO KpUTEPito?

—  IloMwuiika nepuioro poay.

— IloMuika apyroro poauy.

*  BennunHa, sIKa JOTOBHIOE WMOBIPHICTH TOMWJIKH JPYTOro
poay.

— BennunHa, sika JOMOBHIOE HMOBIPHICTh TOMWIKH MEPIIOrO
poay.

Slka 3 mepeniyeHUX HWKYE BIIIOBiIEH BUXOIWTH 32 MEXKI €TariB

NepeBipKH HYJIHOBOI TioTe3u ?

— BuOupaerbcs piBeHb 3HAUYLIOCTI.

—  BuOupaerbcs BiINOBIAHO 10 3HAYYIIOCTI KPUTHYHA 00JIACTb.

—  OOumcmroerscst BUOipkoBe ((pakTUYHE) 3HAYECHHS CTATUCTHYHOT
XapaKTePUCTUKH.

*  Po3paxoByeThCs TOMUJIKA BUOIPKH.

Slka 3 mepemiueHWX HIDKYE BIIINOBiEW BUXOIUTh 3a MEXIi

BHPINIYBaHWX 3aBJaHb MPH MEPEBIPIll TIMOTE3 MO0 CTATUCTHIHUX

po3nozimis ?

*  BwusHauaeThCs  BIPOTIAHICTH CepeAHbOT  apu(METHYIHOT B
EMITIpUYHOMY PSiIi PO3TIOJILITY.

— BwusHauaeThcs  BIAMNOBIAHICT  EMIIPUYHOIO  PO3MOILITY
TEOPETUYHOMY BHUJLY PO3IOJIITY.

— BusHayaerbcs MOMIMBICTH HaJIEXKHOCTI JBOX 1 OUIbIIE
EMIIPUYHUX PO3IOJALIIB JIO OJIHOTO i TOTO K BUIY PO3IOJILIIB.

—  3’SCOBy€ThCSl HAsABHICTH Y PO3MOIUTI HE3AIEKHOCTI O3HAK
OJHi€T BiJ OIHOI.

SIki BIOMOBIAl BHUXOIATH 3a MEXKI 3HIMCHEHHS OOYHCIIOBAILHUX

eTariB Ipu NepeBipLi rinore3u Npo HOPMAIBLHUN PO3NOALT?

— PoszpaxoByroThes ¥i 0.

—  OOYHCIIOIOTBCS TEOPETHYHI YaCTOTH.

—  3iCTaBIAIOTBCA TEOPETWYHI Ta EMMIpWYHI YacTOTH 3a
kputepieM Ilipcona.

*  3HaXOAUTHCS MOTYXKHICTh KPUTEPIIO.

SIKy 3 BigmoOBize# ciif BBA)XAaTH MPABHIBHOIO IOJ0 METOIMYHUX

0CO0JIMBOCTEH BUKOPUCTAHHS X1 — KBaapaT KPUTEPito ?

*  UucenbHICTh BUOIPKM MOBMHHA OYTH JOCTaTHHO BEIUKOIO (HE
Mmentie 50), a BETUYUHU 4acTOT — HE MEHIIIE 5.

—  UwucenbHicTh BHOIpKH MOKe OyTH MeHIa 3a 50.

—  BenuunHu yactoT MOXKyTh OyTH MEHIII 3a 5.
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1.18.

1.19.

1.20.

1.21.

2.1.

2.2.

426

—  YwucenbHICTh BUOIPKH 1 BEMTUIHHA YaCTOT HE 0OMEKYIOTHCH.

Slknii CyMDKHUI TIPaKTUYHAN acTeKT Mae po3paxoBaHa BETMYMHA

Xi — KBaJpaT KPUTEPitO B aHATITHYHUX PO3PaxyHKax?

—  BuKOpHUCTOBYETBCS JUIs BU3HAUCHHS TUCIICPCIT.

*  BHUKOPUCTOBYETbCS ISl BU3HAYCHHsS Koe(ilieHTa KOpessiii
IBTEPHATHBHUX O3HAK.

—  Kinbpkicts XapakTepusye KoBapialliio.

— BwusHauae KiTbKiCHHI BIUIMB OKPEMHX O3HAK.

Sk Ha3UBAKOTHCS KPUTEPIi 3rofu MPU OIHII CYKYITHOCTEH, sSKi He

MiATOPSIKOBaHI 3aKOHY HOPMAJILHOTO PO3IOALTY?

[TapameTpuuni kpuTepii.

—  CroxactuuHi kpuTepii.

Henapamerpuuni kpurepii.

AnpTepHaTHBHI KpHUTEPii.

SIki cTaTHCTUYHI KpUTEPii HAJeKaTh 10 HellapaMeTPUIHUX 7

Kpwurepii ®@imepa, Cr’ronenTa, [lipcona.

—  Kpwurepii Cr’ronenra, Ilipcona.

—  Kpwurepii Koxpana, baptiera.

*  Kpwurepii Kommoroposa, Yaiita, YinkokcoHa.

SIKi cTaTUCTHYHI KpUTEpil BHUKOPHCTOBYIOTh Y BHUIAJKaX, KOJH

HEoOXiZiHa MepeBipKa CTATUCTHYHMX TillOTE3 MPO PIBHICTH TPHOX 1

Olnble nucnepcii ?

—  Kpurepiit Konmmoropoga.

*  Kpurepii Koxpana i baptnera.

Kpwurepiii Vaiira.

—  Kpurepii Konmoroposa i baptnera.

*

Tema 2. MeToau 6araToMipHOro CTAaTHCTHYHOIO aHATIZY

Jlatu cyTHICTh OHSTTS ,,0araTOMIpHUN CTATHCTHYHUM aHAIi3”.

—  KinpkicHUN CTaTUCTUYHUNA METOT .

— MareMaTU4YHUN METOI.

*  OO’emHaHHS PsiAy METOAIB, MPU3BAHUX AOCHIJUTU MOE€JHAHHS
B3a€MOIIOB’I3aHUX O3HAK.

—  Po3paxyHKOBO-KOHCTPYKTUBHHI METOI.

Jatu Bu3HaueHHs OaraToMipHOi BUNIAIKOBOI BEJIMYMHHU.

— OsnHaka, siKa BHMIpIOE BIUIUB (DAKTOpiB y MNPUUYUHHO -
HACJ IKOBUX MOJEIISX 3B’ SI3KY.

— CrarucTidHa OIlIHKa HEBIJIOMUX MapaMeTpiB CTaTHCTUYHOI
CYKYITHOCTI.



2.3.

2.4.

2.5.

Habip kinmbKicCHUX O3HaK, 3HAYEHHS KOXKHOI 3 SIKUX ITiIAA€THCS
HEKOHTPOJIbOBAHOMY PO3KHJIY TMPH TOBTOPCHHAX JAHOTO
MpoIieCy, CTATUCTHYHOTO CIIOCTEPEIKESHHS, IOCBIJTy TOIIO.
Habip KiJIbKICHUX CTaTUCTHUYHUX O3HAK JUIS XapaKTCPHUCTHKU
C€KOHOMIYHHUX MOJIejIeH OaraTo(GpakTOPHUX 3B S3KIB.

B domy momsrae i 3abe3neuyerbesi epeKTUBHICTh 3aCTOCYBaHHSI
0araToMipHOTO CTATHCTUYHOTO aHaIizy?

*

3a ymoBH sKOCTI BuUXimHOI iH(oOpMamii i MacoBOCTi JaHUX
CIIOCTEPEIKEHb.

JloriuHoro  Ta  apU(PMETUYHOTO  KOHTPOJIIO  BHXIJAHOI
iHpOopMaLii.

[lepeBipku CTaTUCTUYHUX TilMOTE3 BiTHOCHO JOCIIKYBaHHX
IIPOLIECIB i SBUIII.

BcraHOBIIEHHS 3aKOHIB CTATHCTUYHHX PO3ITO/ILTIB.

CytHicTh MeTOAy (AaKTOpHOrO aHamizy SK MaTeMaTHKO -
CTaTUCTHUYHOI'O METOLY.

KinpkicHMIT CTATUCTUYHUII METON HOCIIKEHHS HEIIOBHUX
KOPEIAIHHUX 3B’ A3KIB.

Jlo3Bomsie BUMIPIOBATH KiJIbKICHUH BIUIMB (DAKTOPHUX O3HAK Ha
pe3yJIbTaTUBHI O3HAKH.

Jae meprn HaOMMKEHI XapaKTEPUCTHKUA 3aKOHOMIPHOCTEH
PO3BHUTKY SBHUIA 1 MOXIUBICTb C(HOPMYITIOBATH 3araibHi
BHUCHOBKH NP0 HANPSIMKHU MOAATIBIINX JOCIIIKEHb.
VY3arajgpbHEHHS CTAaTUCTHYHHUX XapaKTEPUCTUK OJCpPKaHUX B
pe3yabTaTi BUKOPHCTaHHA MeToay rpadidHux MmoOyaoB i
KOpeJSIiHHO-perpeciiiHoro aHaizy.

ITonsiTTst eramniB (hakTOPHOTO aHATIZY.

*

IMocnimoBHe 3icTaBiACHHS Pi3HUX HAOOPIB (aKTOPiB 1 BapiaHTIB
IpynyBaHb 3 iX BKJIIOUCHHSM, BHUKJIIOUCHHSIM 1 OI[IHKOO
BIpOTiHOCTI BiAMIHHOCTEH MiX IrpymnamMu.

[epeBipka CTATHCTHYHMX TiNOTE3 BIJHOCHO JOCIIKYBaHUX
TPHYHHHO- HACIIIZIKOBUX  3B’3KIB CKOHOMIYHHMX  SIBHII 1
MPOIIECIB.

BcraHOBIIEHHS 3aKOHIB PO3MOIiTY BUOIPKOBUX XapaKTEPUCTUK
CTaTUCTUYHOT CYKYITHOCTI.

[ochimoBHMI  PO3paxyHOK CTATUCTUYHUX  XapaKTEPUCTHK
BITHOCHO OJIHOPIJTHOCTI JIOCJIIJKYBAHOT CYKYITHOCTI OJIMHUIIh
CTIOCTEPEIKEHHSI.
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2.6.

2.7.

2.8.

2.9.
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Slka 3 mepenmiueHNX BiAMOBiIENH HE BITHOCHUTHCS JO CTATHCTUYHOI

npnpozm ¢akropHOTO aHAMI3Y ?
CyKyIHICTh 3MIHHUX, SIKi BUBYAIOTHCS 3 TOUKH 30Dy 3B’SI3KiB
MiX HUMH, He BUOUPAETHCS JIOBUILHO, a BUSIBIISIIOTHCSI OCHOBHI
(hakTOpH BILTUBY.

— @akTopHUI aHAJI3 CHUPAETHCS  HA CIIOCTEPEIKCHHS HaJ
MPUPOJHUM BapilOBaHHIM O3HAK.

—  HocnimkeHHs He NoTpeOye MOMEpeNHiX TinoTe3 1 He BUMAarae
amnpioOpHHUX 3JI0TaJ0K BiTHOCHO 3aJIe)KHOCTI UM HE3AJICKHOCTI

3MiHHUX.

* B OCHOBY MOJCTIOBAaHHS MPUYMHHO - HACHiJKOBUX 3B’f3KiB
MOKJIaJIEHO o0y 10By OaraTomMipHHX JUCTIEPCIHHIX
KOMIIJICKCIB.

Slka 3 TmepemiyeHMX TO3WIIH HE BIJIHOCUTHCS JIO 3aBlaHb

(hakTopHOTO aHaNizy?

— PosunenyBaHHS O00’€KTIB CHOCTEpPEXEHHS 3a THIIOBUMH
O3HaKaMH.

—  BusiBieHHS CTPYKTYpH B3a€EMO3B’SI3KiB.

*  BUBYEHHS THUIIIB SBUIII.

— BwusHayeHHS OCHOBHHMX aCIIEKTIB BIJIMIHHOCTEH MIX 00’ €KTaMu
CriocTepekeHHsl (MiHIMI3allisl ONTUCYBaHb ).

o nexuTh B OCHOBI 00’€KTUBHOCTI MPAKTHYHOTO BUKOPUCTAHHS

(hakTOpHOTO aHaJi3y MpPU AOCTIPKEHHI COIliaJIbHO - €KOHOMIUHUX

SIBUILL?

— Maremarnuna npupoaa MeToay chopmoBaHa Ha 0asi Teopii
HMOBIpHOCTEH.

— BukopucTtaHHS KOMIUIEKCY CTaTUCTHKO — MaTeMaTHYHHUX
METO/IB HE3aJEeKHO Bi ceuniku IOCIiIKyBaHUX SBUIL.

—  3HaHHI MaTEeMaTHUYHOI NPUPOAN MOJeNIel MHOXKHHHOI perpecii.

*  OpepxaHi arperoBaHi O3HaKW TIOBUHHI MaTH EKOHOMIYHO
OOTpYHTOBaHE TPAKTyBaHHS .

SIki 3aBmaHHS BUPINIYIOTHCS 3a JOMOMOTOIO (DaKTOPHOTO aHaJ3y B

rajy3i COLiajJbHO - CKOHOMIYHUX JTOCIIHKEHb?

— KinbkicHuii BuMip BIUIMBY (AKTOPHHUX SIKICHUX O3HaK Yy
(hopMyBaHHI MPUYMHHO - HACJIIIKOBUX 3B’SI3KIB.

*  BcTaHOBJIGHHS BIIMIHHOCTEH MiX 00 €KTaMU CIOCTEPEIKEHHS
Ta (hopMyBaHHS TiMoTe3 Mpo 11l BiIMIHHOCTI; epeBipKa rimoTes
Mpo  B3a€EMO3B’A30K  Ta  BHSBICHHA 1X  CTPYKTYpH;
pO3uiIeHYBaHHS 00 ’€KTI  CIOCTEPEXKEHHS 32  THUIOBUMH



O3HaKaMU Ta 31CTaBIEHHS CTPYKTYp HAOOPIB O3HAK.

BuBdeHHS TPUYMHHO - HACTIAKOBHX 3B’S3KIB 3 BpaxyBaHHSIM
THUIIIB JOCITIKYBaHUX 00 €KTIB.

O1iHKa HEBIJOMHX MapaMEeTPIB JAOCHIIKYBAHUX CTATUCTHUHUX
CYKyIHOCTEH MO0 PO3MIPIB 1 TEHACHIIIH PO3BUTKY arpapHo —
C€KOHOMIYHHX SIBHII] 1 ITPOLIECIB.

2.10. Kpurepii Bimbopy mnpu ¢opmyBaHHI iH(POPMAILIHHOTO MAacCUBY
Mojienieit (DakTOpPHOTO aHaJi3y.

2.11.

2.12.

*

Kopensiifino B3aeMOTIOB’si3aHi JiHIHHI 3B’ SI3KH.

TouHiCTh, BIPOTITHICTH 1 31CTABHICTh JIAHUX CTATUCTUYHOTO
CIIOCTEPEKEHHS, iX OJHOPITHICTH 3a 3MICTOM 1 KOJIOM
00CTeXyBaHUX 00’ €KTIB.

[ligmopsiaxoBaHicTh BUXiAHOT iH(pOpMaLii 3aKOHY PO3MOALTY
laycca.

JliHifiHIX XapakTep B3a€MOIIOB’S3aHUX O3HAK 3a CIOCOOOM
PO3paxyHKiB.

Illo po3yMmifOTh T TIEPETBOPEHHSIM BUXITHUX JaHuX Yy
(hakTOopHOMY aHai31 COIiaTbHO-€KOHOMIYHUX SIBHIIL?

*

[ToOymoBa CTaTUCTUYHUX PSAIIB PO3MOALTY CYKYITHOCTI.

3MiHa XapakTepy eMIIIPUYHOrO PO3MIOILTY BiAIOBIIHO 10 METH
1 3aBIaHHS JOCIIIHKEHHS COLIAJIBHO - EKOHOMIYHUX SBUILL.
[ToGynoBa mMaTpuipb KoedimieHTIB KOPEJISIILIi.

OnwucyBanHs ycboro Habopy  akTopiB, SKi  MiUIATarOTh
JOCTI/DKYBAaHHIO ~ HAa TPEJIMET BCTAaHOBJICHHS MPHYUHHO-
HACHIIKOBHX 3B’ SI3KIB.

SIxa 3 HaBegeHUX (QOPMYI JO3BOJISAE MIHIMI3yBaTH YHMCIO 3MIHHHX
JUTS BU3HAYCHHSI OHO3HAYHOIO 4HKcia QakTopiB y KOPENSLiiHO —
perpeciiiniii Mmozeni pakTOpHOTO aHamizy?

*

®opmyna Tepcroyna:
= 2m+1+~/8m+1
B e—
dopmyiia YUCETBHOCTI BUOIPKU NPH OLHII CEPEAHbOI:
t*c*N
n= o 2 o
ANN+t'o
dopmyna TpaHUYHOI TOMUIIKK BUOIPKOBOT CEpEAHBOI:

0'2 n
A=1|7—a-2y.
=T

dopmyna 3aralpHOI AUCHEPCii aTbTEePHATUBHUX O3HAK:

ol=wl-w).
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2.15.

2.16.
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CyTHICTh METO/Ty TOIOBHIX KOMIIOHEHT.

*

CrucuenHs iHdopmamii TIIIXOM OMUCY AOCHIDKYBAHOTO
sBuiia (00’€kTa) OUIBII  YKPYINHEHHMH IIOKa3HUKAMH TaK
3BaHUMH ,,[OJIOBHUMH KOMIIOHEHTAMHA .

JloriuHe TIPOJIOBIKEHHS Ta MOTJIMOJICHHSI METOJLy CTATHCTUYHUX
IpyIyBaHb.

BceranoBnenns MYJIBTIKOJTIHEAPHUX 3aIeKHOCTEH y
KOPEJISIIHHO — PErpeciiiHX MOJENAX 3B’ S3KY.

Bu3HayeHHs1 CTyMNeHs BiIOKPEMIJIGHOTO CIITBHOTO BIUTUBY
JOCIIDKyBaHHUX (PakTOpiB Ha Pe3yIbTaTHBHY O3HAKY .

3aBI[aHH$I MCTOAY T'OJIOBHUX KOMIIOHCHT AK MCTOAY 6al"aTOMipHOI‘O
CTaTUCTUYHOI'O aHaJ'IiBy.

Teopernune oOrpyHTYBaHHS IPUYUHHO - HACIIAKOBUX 3B’SI3KiB
3aJIeKHOCTI TOCIIHPKYBaHUX SIBHIIL.

JocnimkyBaHHs 1 BCTAaHOBIIEHHS CTYIEHS TICHOTH 3B’S3KIB Y
MPUYUHHO- HACHIIKOBUX MOJIEINISX B3a€EMO3AJICKHOCTI SIBHIIL.
BceranoBnenHs: 00’ €KTUBHO ICHYIOUMX 3aKOHOMIPHOCTEH 3MIHU
SIBUIIl HEBEIMKOIO KUTBKICTIO O3HAK, BHIIJICHWX y  TPOIECi
JOCIIIDKEHHS T4 BUBUEHHSI CTOXACTUYHOTO 3B’SI3Ky MIXK HUMH.
MareMaTiyHe OYIKYyBaHHS 3MIHHOi  BEIMYMHH, 3yMOBJICHE
3MIHOIO BUNAIKOBOI.

Heratusna CTOpOHa METO4Y I'OJIOBHUX KOMIIOHCHT.

['pomi3aKicTh OOUUCTIOBATIBHHUX OIEpaIlii.
HeMOXuBICTH BHKOPHUCTaHHS NOPOCTUX 3ac0o0iB  0OpOOKH
iHpopMaLii Ta 00UUCITIOBAILHOT TEXHIKH.

CknazHicTh MaTeMaTHYHOTO amapary, 3YMOBJICHY
aOCOIOTHICTIO 3HaHb Teopii KWMOBIpHOCTEH, MaTeMaTHYHOI
CTaTHCTHUKH, JiHIHHOT anreopu TaMaTEMaTHYHOTO

3a0e3neuenass EOM.
CKIaIHICTh ICHYIOUHMX CTAHJAAPTHUX CICKTPOHHHX MPOrPam.

CyTHICTh METOTy KITACTEPHOTO aHAIII3Y.

Kowmb6inamiitHe craTUCTHYHE TPYIMyBaHHS JOCIIKYyBaHHUX
O03HaK 3a (AKTOPHO - PE3yJbTAaTUBHOIO CXEMOIO TOOYIOBH
Ta0IULb.

I'pynyBanHs (kjgacTepu3allis) CYKYIHOCTI 3 Pi3HOMaHITHUMH
03HAaKaMH 3 METOI0 OJIEpP’KaHHS OJTHOPITHUX TPYII.
Knacrepuzailist CTAaTUCTHYHOI CYKYIMTHOCTI 3 METOIO BUSIBJICHHSI
OCHOBHHX YHMHHHUKIB (OPMYyBaHHS perpeciiHux Mojese
3B’SI3KY.



2.17.

2.18.

2.19.

— Peamizamis  WpakTUYHUX  MOXJIMBOCTEH  MaTEMaTHKO-
CTaTHCTUYHHX OIIHOK Pe3yJIbTaTiB TPYIyBaHb.

SIK Ha3MBAIOTHCS TPYIH OJEPKaHI IPU PO3MEKYBAaHHI CTATUCTUYHOI

CYKYITHOCTI B KJIAaCTEpHOMY aHaJIi31?

—  Knactepuzartiiiai rpymyBaHHS.

—  PesynbTaTHBHI IpyyBaHHS.

—  TunonoriuHi rpynyBaHHsL.

*  Kuactepw.

SIK Ha3MBaIOTHCSI MPUHOMHU UM METOAM KJIACTEpH3allii CyKyImHOCTI B

0araToMipHOMY CTaTUCTHYHOMY aHali3i?

— Meroa ronoBHUX KOMIIOHEHT .

—  Ekcmpec-aHani3 cTaTUCTUYHUX 3B’ SI3KiB.

*  Kunacrep — anadmis.

—  Knacrep — anami3 croxacTH4HHX 3B SI3KiB.

Sk HasuBaeTbcs (opmyna Il BU3HAYEHHS MIpU  CXOXKOCTI

(BimcTaHi) y METPUYHOMY TPOCTOpI MPH KIacTep — aHawi3i

d; =1 Z(xki 7xk/)2 ?
=i

—  Bincrans mo XemmiHry.
—  Bingcrans Maxanmano6ica.
*  EBKIIOBA BiACTaHb.

— HopmaTtuBHa BiiCcTaHb.
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JOJATKH

Homatox 1
Kputnuni Touku po3noainy Ct'ronenTa (t- po3moain)
Yucio PiBeHb 3HAUNMOCTI (IBOCTOPOHHSI KPUTHYIHA 00JIACTb)
LY, 1010 0,05 0,02 0,01 0,002 | 0,001
1 6,31 12,7 31,82 63,7 318,3 637,0
2 2,92 4,30 6,97 9,92 22,33 31,6
3 2,35 3,18 4,54 5,84 10,22 12,0
4 2,13 2,78 3,75 4,50 7,17 8,601
5 2,01 2,57 3,37 4,03 5,89 6,86
6 1,94 2,45 3,14 3,71 5,21 5,96
7 1,89 2,36 3,00 3,50 4,79 5,40
8 1,86 2,31 3,90 3,36 4,50 5,04
9 1,83 2,26 2,82 3,25 4,30 4,78
10 1,81 3,23 2,76 3,17 4,14 4,59
11 1,80 2,20 2,72 3,11 4,03 4,44
12 1,78 2,18 2,68 3,05 3,93 4,32
13 1,77 2,16 2,65 3,01 3,85 4,22
14 1,76 2,14 2,62 2,98 3,79 4,14
15 1,75 2,13 2,60 2,95 3,73 4,07
16 1,75 2,12 2,58 2,92 3,69 4,01
17 1,74 2,11 2,57 2,90 3,63 3,96
18 1,73 2,10 2,55 2,88 3,61 3,92
19 1,73 2,09 2,54 2,86 3,58 3,88
20 1,73 2,09 2,58 2,85 3,55 3,85
21 1,72 2,08 2,52 2,83 3,53 3,82
22 1,72 2,07 2,51 2,82 3,51 3,79
23 1,71 2,07 2,50 2,81 3,49 3,77
24 1,71 2,06 2,49 2,80 3,47 3,74
25 1,71 2,06 2,49 2,79 3,45 3,72
26 1,71 2,06 2,48 2,78 3,44 3,71
27 1,71 2,05 2,47 2,77 3,42 3,69
28 1,70 2,05 2,46 2,76 8,40 3,66
29 1,70 2,05 2,46 2,76 3,40 3,66
30 1,70 2,04 2,46 2,75 3,39 3,65
40 1,68 2,02 2,42 2,70 3,31 3,55
60 1,67 2,00 2,39 2,66 3,23 3,46
120 1,66 1,98 2,36 2,62 3,17 3,37
© 1,64 1,96 2,33 2,58 3,09 3,23
Yucno 0,05 0,025 0,01 0,00005 0,001 0,0005
CTYyIICHIB PiBenb 3HaUMMOCTI (0OTHOCTOPOHHS KPUTHYHA 00JIaCTh)
BIJILHOCTI, Y
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JlonaTok 2

ImoBipHocTi t- po3noainy no CT'ioeHTy A8 MaIuX BUOIPOK

(y mexkax = t)

t 5 6-7 8-10 11-25 16-25 25-35 0
0,1 538%* 538 539 539 539 539 540
0,2 576 578 578 578 578 578 579
0,3 612 613 615 616 616 616 618
0,4 647 649 651 652 653 654 655
0,5 681 683 685 687 689 689 691
0,6 713 715 718 721 722 724 726
0,7 742 746 749 752 754 756 758
0,8 770 774 778 781 783 785 788
0,9 795 800 804 808 811 813 816
1,0 818 823 828 832 735 838 841
1,1 839 844 850 854 858 860 864
1,2 859 864 870 874 878 881 885
1,3 875 881 887 892 896 889 903
1,4 890 896 902 907 912 917 919
1,5 903 906 916 921 925 928 933
1,6 915 921 928 933 937 940 945
1,7 925 932 938 943 948 951 955
1,8 934 941 947 952 956 959 964
1,9 942 948 955 960 964 967 971
2,0 949 955 962 967 970 973 977
2,1 955 961 967 972 976 978 982
2,2 960 966 972 977 980 982 986
2,3 969 971 977 981 984 986 989
2,4 969 975 986 984 987 989 992
2,5 973 978 983 987 989 991 994
2,6 976 981 986 989 991 993 995
2,7 979 983 988 991 993 995 996
2,8 981 985 990 993 995 996 997
2,9 983 987 991 994 996 997 998
3,0 985 989 993 995 997 997 999

* TyT 1 gaji 3HaYCHHS JaHO MICIIsT KOMHU.

433



Ilepma ¢pyHKUiss HOPMOBAHOIO BiIXHJIEHHS

2

Honatok 3

S = e ?
(opAMHATH HOPMAJTBHOI KPHUBOI) Vaz
i i Cori yacTku t
JIeCsIT- 0 1 2 3 4 5 6 7 8 9
KOBI
HYaCTKHU
t
0,0 0,3989 | 3989* | 3989 | 3988 | 3987 | 3984 | 3982 | 3980 | 3977 | 3973
0,1 0,3970 | 3965 | 3961 | 3956 | 3951 | 3945 | 3939 | 3932 | 3925 | 3918
0,2 0,3910 | 3902 | 3894 | 3885 | 3876 | 3867 | 3857 | 3847 | 3838 | 3825
0,3 0,3814 | 3802 | 3790 | 3778 | 3765 | 3752 | 3739 | 3726 | 3712 | 3697
0,4 10,3683 | 3668 | 3653 | 3637 | 3651 | 3605 | 3589 | 3572 | 3555 | 3538
0,5 0,3521 | 3503 | 3485 | 3467 | 3448 | 3429 | 3411 | 3391 | 3373 | 3352
0,6 0,3332 | 3312 | 3292 | 3271 | 3251 | 3230 | 3209 | 3187 | 3166 | 3144
0,7 0,3123 | 3101 | 3079 | 3056 | 3034 | 3011 | 2989 | 2966 | 2943 | 2920
0,8 0,2877 | 2874 | 2850 | 2827 | 2803 | 2780 | 2756 | 2732 | 2709 | 2685
0,9 0,2661 | 2637 | 2613 | 2589 | 2565 | 2541 | 2516 | 2492 | 2468 | 2444
1,0 0,2420 | 2396 | 2371 | 2347 | 2323 | 2299 | 2275 | 2251 | 2227 | 2203
1,1 0,2179 | 2155 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 | 1989 | 1965
1,2 0,1942 | 1919 | 1895 | 1872 | 1849 | 1826 | 1784 | 1758 | 1758 | 1736
1,3 0,1714 | 1691 | 1669 | 1647 | 1626 | 1604 | 1582 | 1561 | 1539 | 1518
1,4 10,1497 | 1476 | 1456 | 1435 | 1415 | 1394 | 1374 | 1354 | 1334 | 1315
1,5 0,1295 | 1276 | 1257 | 1238 | 1219 | 1200 | 1182 | 1163 | 1145 | 1127
1,6 0,1109 | 1092 | 1074 | 1057 | 1040 | 1023 | 1006 | 0989 | 0973 | 0957
1,7 0,0940 | 0925 | 0909 | 0893 | 0878 | 0863 | 0843 | 0833 | 0818 | 0804
1,8 0,0790 | 0775 | 0761 | 0748 | 0734 | 0721 | 0707 | 0695 | 0681 | 0669
1,9 0,0656 | 0655 | 0632 | 0620 | 0608 | 0596 | 0584 | 0573 | 0562 | 0551
2,0 0,0540 | 0529 | 0519 | 0508 | 0498 | 0488 | 0478 | 0468 | 0459 | 0449
2,1 0,0440 | 0431 | 0422 | 0413 | 0404 | 03950 | 0387 | 0379 | 0371 | 0363
2,2 0,0355| 0347 | 0339 | 0332 | 0325 | 0317 | 0310 | 0303 | 0296 | 0290
2,3 0,0283 | 0277 | 0270 | 0264 | 0258 | 0252 | 0256 | 0241 | 0235 | 0229
2,4 0,224 | 0219 | 0213 | 0208 | 0203 | 0198 | 0194 | 0189 | 0182 | 0180
2,5 0,0175| 0171 | 0167 | 0162 | 0158 | 0154 | 0151 | 0147 | 0143 | 0139
2,6 0,0136 | 0132 | 0129 | 0126 | 0122 | 0119 | 0116 | 0113 | 0110 | 0107
2,7 0,0104 | 0101 | 0099 | 0096 | 0093 | 0091 | 0088 | 0086 | 0084 | 0081
2,8 0,0079 | 0077 | 0075 | 0073 | 0071 | 0069 | 0067 | 0065 | 0063 | 0061
2,9 0,0059 | 0058 | 0056 | 0054 | 0053 | 0051 | 0050 | 0048 | 0047 | 0046
3,0 0,0044 | 0043 | 0042 | 0040 | 0039 | 0037 | 0037 | 0036 | 0035 | 0034
3,1 0,0033 | 0032 | 0031 | 0030 | 0029 | 0028 | 0027 | 0026 | 0025 | 0024
3,2 0,0024 | 0023 | 0022 | 0022 | 0021 | 0020 | 0020 | 0019 | 0018 | 0018
33 0,0017 | 0017 | 0016 | 0016 | 0015 | 0015 | 0014 | 0014 | 0013 | 0013
34 10,0012| 0012 | 0011 | 0011 | 0010 | 0010 | 0010 | 0010 | 0009 | 0009
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3,5 10,0009 | 0008 | 0008 | 0008 | 0008 | 0007 | 0007 | 0007 | 0007 | 0006
3,6 10,0006 | 0006 | 0006 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0004
3,7 10,0004 | 0004 | 0004 | 0004 | 0004 | 0003 | 0003 | 0003 | 0003 | 0003
3,8 10,0003 | 0003 | 0003 | 0003 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002
3,9 10,0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0001 | 0001 | 0001
4,0 10,0001 | 0001 | 0001 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000

* TyT 1 gari 3HaYeHHS JaHO TICIIT KOMHU.
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(inTerpaJ iMmoBipHoOCTeEil)

Jonatox 4

1 [A—"
. . Sfo=le>
Jdpyra pyHkuis HOpMOBAaHOI0 BiAXWUJICHHHA 2

0

i i Cori yacTku t
JIECST- 0 1 2 3 4 5 6 7 8 9
KOBI
YacTKH t
0,0 0,0000 | 0040* | 0080 | 0120 | 0159 | 0199 | 0239 | 0279 | 0319 | 0359
0,1 0,0398 | 0438 | 0478 | 0517 | 0596 | 0636 | 0675 | 0714 | 0714 | 0753
0,2 0,0793 | 0832 | 0871 | 0909 | 0948 | 0987 | 1026 | 1064 | 1103 | 1141
0,3 0,1179 | 1217 | 1255 | 1293 | 1331 | 1368 | 1406 | 1443 | 1480 | 1517
0,4 0,1554 | 1591 | 1628 | 1664 | 1700 | 1736 | 1772 | 1808 | 1844 | 1879
0,5 0,1915 | 1950 | 1985 | 2019 | 2054 | 2088 | 2123 | 2157 | 2190 | 2224
0,6 0,2257 | 2291 | 2334 | 2356 | 2389 | 2421 | 2454 | 2486 | 2317 | 2549
0,7 0,2580 | 2611 | 2642 | 2673 | 2703 | 2734 | 2764 | 2793 | 2823 | 2852
0,8 0,2881 | 2910 | 2940 | 2967 | 2995 | 3023 | 3051 | 3078 | 3106 | 3133
0,9 0,3159 | 3186 | 3212 | 3238 | 3264 | 3289 | 3315 | 3340 | 3365 | 3389
1,0 0,3413 | 3437 | 3461 | 3485 | 3508 | 3531 | 3554 | 3577 | 3599 | 3621
1,1 0,3643 | 3665 | 3686 | 3703 | 3729 | 3743 | 3770 | 3790 | 3810 | 3830
1,2 0,3849 | 3869 | 3888 | 3906 | 3925 | 3943 | 3962 | 3980 | 3997 | 4105
1,3 0,4032 | 4049 | 4066 | 4082 | 4099 | 4115 | 4131 | 4147 | 4162 | 4177
1,4 0,4192 | 4207 | 4222 | 4236 | 4251 | 4265 | 4279 | 4292 | 4306 | 4319
1,5 0,4332 | 4345 | 4357 | 4370 | 4382 | 4394 | 4406 | 4418 | 4429 | 4441
1,6 0,4452 | 4463 | 4474 | 4484 | 4495 | 45005 | 4515 | 4525 | 4535 | 4545
1,7 0,4554 | 4564 | 4573 | 4582 | 4591 | 5599 | 4608 | 4616 | 4625 | 4633
1,8 0,4641 | 4648 | 4656 | 4664 | 4671 | 4678 | 4686 | 4693 | 4699 | 4706
1,9 0,4713 | 4719 | 4726 | 4732 | 4738 | 4744 | 4750 | 5548 | 4761 | 4767
2,0 0,4772 | 4778 | 4783 | 4788 | 4793 | 4798 | 4803 | 4808 | 4812 | 4817
2,1 0,4821 | 5826 | 4830 | 4834 | 4838 | 4842 | 4846 | 4850 | 4854 | 4857
2,2 0,4861 | 4864 | 4868 | 4871 | 4874 | 4878 | 4881 | 4884 | 4887 | 4890
23 0,4893 | 4896 | 4898 | 4901 | 4904 | 4906 | 4609 | 4911 | 4914 | 4916
2,4 0,4980 | 4920 | 4922 | 4924 | 4927 | 4929 | 4930 | 4932 | 4934 | 4936
2,5 0,4937 | 4940 | 4941 | 4943 | 4945 | 4946 | 4948 | 4949 | 4951 | 4952
2,6 0,4953 | 4955 | 4956 | 4957 | 4957 | 4958 | 4960 | 4961 | 4962 | 4964
2,7 0,4965 | 4966 | 4967 | 4968 | 4969 | 4970 | 4971 | 4972 | 4973 | 4974
2,8 0,4974 | 4975 | 4976 | 4977 | 4977 | 4978 | 4978 | 4979 | 4980 | 4981
2,9 0,4981 | 4982 | 4982 | 4983 | 4984 | 4984 | 4985 | 4985 | 4986 | 4986
3,0 0,4986 | 4987 | 4987 | 4987 | 4989 | 4989 | 4989 | 4989 | 4990 | 4990
3,1 0,4990 | 4991 | 4991 | 4991 | 4992 | 4992 | 4992 | 4992 | 4993 | 4993
3,2 0,4993 | 4993 | 4994 | 4994 | 4994 | 4994 | 4994 | 4995 | 4995 | 4995
3,3 0,4995 | 4995 | 4995 | 4996 | 4996 | 4996 | 4996 | 4996 | 4996 | 4996
3,4 0,4997 | 4997 | 4997 | 4997 | 4997 | 4997 | 4997 | 4997 | 4997 | 4998
3,5 0,4998 | 4998 | 4998 | 4998 | 4998 | 4998 | 4998 | 4998 | 4998 | 4998
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3,6 0,4998 | 4998 | 4998 | 4999 | 4999 | 4999 | 4999 | 4999 | 4999 | 4999
3,7 0,4999 | 4999 | 4999 | 4999 | 4999 | 4999 | 4999 | 4999 | 4999 | 4999
3,8 0,4999 | 4999 | 4999 | 4999 | 4999 | 4999 | 4999 | 4999 | 4999 | 4999
39 0,9999 | 4999 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000
4,0 0,5000 | 5000 | 5000 | 5000 | 5000 | 5000 - - - -

* TyT 1 gaji 3HaYCHHS JaHO IICIIsT KOMHU.
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Jomatox 5

DyHKIisI HOPMOBAaHOT0 BinxuwienHs (¢pyHkiuis Jlanaaca) f(t)=P(" < fry

Lo 1 CoTi yacTKH t
JIeCsT-
KOBI 0 1 2 3 4 5 6 7 8 9
YacTKH t
0,0 0,0000 | 0080* | 0160 | 0239 | 0319 | 0399 | 0478 | 0558 | 0638 | 0717
0,1 0,0797 | 0876 | 0955 | 1034 | 1113 | 1192 | 1271 | 1350 | 1428 | 1507
0,2 0,1585 | 1663 | 1741 | 1819 | 1897 | 1974 | 2051 | 2128 | 2205 | 2282
0,3 0,2358 | 2434 | 2510 | 2536 | 2661 | 2737 | 2812 | 2866 | 2960 | 3035
0,4 0,2108 | 3182 | 3255 | 3228 | 3401 | 3473 | 3545 | 3616 | 3688 | 3759
0,5 0,3829 | 3899 | 3969 | 4039 | 4108 | 4177 | 4245 | 4313 | 4381 | 4448
0,6 0,4515 | 4581 | 4647 | 4713 | 4778 | 4843 | 4907 | 4971 | 5035 | 5098
0,7 0,5161 | 5223 | 5285 | 5346 | 5407 | 5467 | 5527 | 5587 | 5646 | 5705
0,8 0,5763 | 5821 | 5878 | 5935 | 5991 | 6047 | 6102 | 6157 | 6211 | 6265
0,9 0,6319 | 6372 | 6424 | 6476 | 6528 | 6579 | 6629 | 6779 | 6779 | 6778
1,0 0,6827 | 6875 | 6923 | 6970 | 7017 | 7063 | 7109 | 7154 | 7199 | 7243
1,1 0,7287 | 7330 | 7373 | 7415 | 7457 | 7499 | 7540 | 7580 | 7620 | 7660
1,2 0,7699 | 7737 | 7775 | 7813 | 7850 | 7887 | 7323 | 7959 | 7994 | 8029
1,3 0,8064 | 8098 | 8132 | 8165 | 8198 | 8230 | 8262 | 8293 | 8324 | 8355
1,4 0,8385 | 8415 | 8444 | 8473 | 8501 | 8529 | 8557 | 8554 | 8611 | 8638
1,5 0,8664 | 8600 | 8715 | 8740 | 8764 | 8789 | 8812 | 8836 | 8859 | 8882
1,6 0,8904 | 8926 | 8948 | 8969 | 8990 | 9011 | 9031 | 9051 | 9070 | 9090
1,7 0,9109 | 9127 | 9146 | 9164 | 9181 | 9199 | 9216 | 9233 | 9249 | 9265
1,8 0,9281 | 9297 | 9312 | 9327 | 9342 | 9357 | 9371 | 9385 | 9399 | 9412
1,9 0,9426 | 9439 | 9451 | 9464 | 9476 | 9488 | 9500 | 9512 | 9523 | 9534
2,0 0,9545 | 9556 | 9566 | 9576 | 9596 | 9696 | 9625 | 9516 | 9625 | 9534
2,1 0,9643 | 9651 | 9660 | 9668 | 9676 | 9684 | 9692 | 9700 | 9707 | 9715
2,2 0,9722 | 9729 | 9736 | 9743 | 9749 | 9756 | 9762 | 9768 | 9774 | 9780
2,3 0,9786 | 9791 | 9797 | 9802 | 9807 | 9812 | 9817 | 9822 | 9827 | 9832
2,4 0,9836 | 9841 | 9845 | 9849 | 9853 | 9857 | 9861 | 9865 | 9868 | 9872
2,5 0,9876 | 9879 | 9883 | 9886 | 9882 | 9892 | 9895 | 9908 | 9904 | 9904
2,6 0,9907 | 9910 | 9912 | 9915 | 9917 | 9920 | 9922 | 9924 | 9926 | 9928
2,7 0,9931 | 9933 | 9935 | 9937 | 9939 | 9940 | 9942 | 9944 | 9946 | 9974
2,8 0,9949 | 9951 | 9952 | 9953 | 9955 | 9956 | 9958 | 9959 | 9960 | 9961
2,9 0,9963 | 9964 | 9965 | 9966 | 9967 | 9968 | 9969 | 9970 | 9971 | 9972
3,0 0,9973 | 9974 | 9975 | 9976 | 9976 | 9977 | 9978 | 9979 | 9979 | 9980
3,1 0,9981 | 9981 | 9982 | 9982 | 9982 | 9983 | 9984 | 9985 | 9985 | 9986
3,5 0,9995 | 9996 | 9996 | 9996 | 9996 | 9996 | 9996 | 9996 | 9997 | 9997
3,6 0,9997 | 9997 | 9997 | 9997 | 9997 | 9997 | 9997 | 9997 | 9998 | 9998
3,7 0,9998 | 9998 | 9998 | 9998 | 9998 | 9998 | 9998 | 9998 | 9998 | 9998
3,8 0,9999 | 9999 | 9999 | 9999 | 9999 | 9999 | 9999 | 9999 | 9999 | 9999
4,0 0,9999 | 9999 | 9999 | 9999 | 9999 | 9999 | 9999 | 9999 | 9999 | 9999

* TyT 1 mani 3HaYEHHSI JaHO MICIIST KOMHU.
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JlonaTok 6

~ . (v 2 . .
3HaueHHs iiMoBipHOcTeil P (7)) 1y kpurepiro «Xi —kBagpaT»

8]

X v
1/15 2/16 3/17 4/18 5/19
1 0,3173 1,000 | 0,6065 1,000 | 0,8013 1,000 | 0,9098 1,000 | 0,9626 1,000
2 0,1574 1,000 | 0,3679 1,000 | 0,5724 1,000 | 0,7318 1,000 | 0,8491 1,000
3 0,0083 1,000 | 0,2231 1,000 | 0,3916 1,000 | 0,5578 1,000 | 0,7000 1,000
4 0455* 998* | 1353* 999* | 2615* 999* 4060* 000 5494* 000*
5 0254 992 0821 996 1718 998 2873 999 4159 999
6 0143 980 0498 988 1116 993 1991 996 3062 998
7 0081 958 0302 973 0719 984 1359 990 2206 994
8 0047 924 0183 949 0460 967 0916 977 1562 987
9 0027 878 0111 913 0293 940 0611 960 1091 974
10 0016 820 0067 867 0186 904 0404 932 6752 954
11 0009 753 0041 810 0117 857 0266 894 0514 824
12 0005 679 0015 744 0074 800 0174 847 0348 886
13 0003 602 0009 673 0046 736 0113 792 0234 839
14 0002 526 0006 599 0029 667 0073 729 0156 784
15 0001 451 0003 525 0018 596 0047 662 0104 723
16 0001 382 0002 453 0011 524 0030 592 0068 657
17 0000 319 0001 386 0007 454 0019 523 0045 590
18 - 263 0001 324 0004 389 0012 456 0029 522
19 - 214 0000 269 0003 329 0008 329 0019 457
20 - 172 - 220 0002 274 0005 333 0013 395
21 - 137 - 178 0001 226 0003 279 0008 337
22 - 108 - 143 0001 185 0002 232 0005 284
23 - 084 - 114 0000 150 0001 191 0003 237
24 - 065 - 090 - 119 0001 155 0002 196
25 - 050 - 070 - 095 0001 125 0001 161
26 - 038 - 054 - 074 0000 100 0001 130
27 - 029 - 042 - 053 - 079 0001 105
28 - 022 - 032 - 045 - 062 0000 083
29 - 016 - 024 - 034 - 048 - 066
30 - 012 - 018 - 026 - 037 - 052

* TyT 1 gaji 3HaYCHHS JaHO TICIIs KOMHU.
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Kputuuni 3Ha4eHHs «Xi —kBaapaT»

Jonmatok 7

v PiBens imoBipHOCTI P v PiBens imoBipHOCTI P
0,95 0,99 0,999 0,95 0,99 0,999
1 3.8 6,6 10,8 21 32,7 39,9 46,7
2 6,0 9,2 13,8 22 33,9 40,3 48,3
3 7,8 11,3 16,9 23 35,2 41,6 49,7
4 9,5 13,3 18,5 24 36,4 43,0 51,3
5 11,1 15,1 20,5 25 37,7 44,3 52,6
6 12,6 16,8 22,5 26 38,9 45,6 54,1
7 14,1 18,5 243 27 40,1 47,0 55,5
8 15,5 20,1 26,1 28 41,3 48,3 56,9
9 16,9 21,7 27,9 29 42,6 49,6 58,3
10 18,3 23,2 29,6 30 43,8 50,9 59,7
11 19,7 24,7 31,3 32 46,2 53,5 62,4
12 21,0 26,2 32,9 34 48,6 56,0 65,20
13 22,4 27,7 34,5 36 51,0 58,6 67,9
14 23,7 29,1 36,1 38 53,4 61,6 70,7
15 25,0 30,6 37,7 40 55,8 63,7 73,4
16 26,3 32,0 39,3 50 67,5 76,2 86,4
17 27,6 334 40,8 60 79,1 88,4 99,6
18 28,9 34,8 42,3 70 90,5 100,4 112,3
19 30,1 36,2 43,8 80 101,9 112,3 124,8
20 31,4 37,6 45,3 90 113,1 124,1 137,1
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JonaTox 8

Kputnuni 3Havenns F- kpurepiro npu P=0,95

v, 1 2 3 4 5 6 50
9 5,12 426 3,86 3,63 3,48 3,37 2.8
10 4,96 4,10 3,71 3,48 3,33 3,22 -
11 4,84 3,98 3,59 3,36 3,20 3,09 2,5
12 4,75 3,88 3,49 3,26 3,11 3,00 -
13 4,67 3,80 341 3,18 3,02 2,92 2,32
14 4,60 3,74 3,34 3,11 2,96 2,85

15 4,54 3,68 3,29 3,06 2,90 2,79 2,18

16 4,49 3,63 2,24 3,01 2,85 2,47

17 4,45 3,59 3,20 2,96 2,81 2,70 2,08

18 4,41 3,56 3,16 2,93 2,77 2,66

19 4,33 3,52 3,13 2,90 2,74 2,63 2,08

20 4,35 3,49 3,10 2,87 2,71 2,90

21 4,32 3,47 3,07 2,84 2,68 2,57 1,93

22 4,30 3,44 3,05 2,82 2,66 2,55 -
23 4,28 3,42 3,03 2,80 2,64 2,53 1,88
24 4,26 3,40 3,01 2,78 2,62 2,51 -
25 4,24 3,38 2,99 2,76 2,60 2,49 1,84
26 4,22 3,37 2,98 2,74 2,59 2,47 -
27 4,21 3,35 2,96 2,73 2,57 2,46 1,80
28 4,20 3,34 2,95 2,71 2,56 2,44 -
29 4,18 3,38 2,93 2,70 2,54 2,43 1,77
30 4,17 3,32 2,92 2,69 2,53 2,42 -
35 4,11 3,26 2,86 2,63 2,48 2,36 -
40 4,08 3,23 2,84 2,61 2,45 2,34 -

50 4,03 3,18 2,79 2,56 2,40 2,29 -

60 4,00 3,15 2,76 2,52 2,37 2,25 -

0 3,84 2,99 2,60 2,37 2,21 2,09 -

[IpumiTka. “1,"2- 9uCiIO CTYIEHIB BIIBHOCTI Bapiallii BiIMOBITHO 1S
BEIIUKO{ 1 MaJIo1 TUCTIEPCIH.
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Kputnuni 3nayenns F- kpurepiro npu P=0,99

JonaTok 9

vV, 1 2 3 4 5 6 50
9 10,56 8,02 6,99 6,42 6,06 5,80 4,51
10 10,04 7,56 6,55 5,99 5,64 5,39 -
11 9,65 7,20 6,22 5,67 5,32 5,07 3,80
12 9,38 6,93 5,95 5,41 5,06 4,82 -
13 9,07 6,70 5,74 5,20 4,86 4,62 3,7
14 8,86 6,51 5,56 5,03 4,69 4,46 -
15 8,68 6,36 5,42 4,89 4,56 4,32 3,07
16 8,53 6,23 5,29 4,77 4,44 4,20 -
17 8,40 6,11 5,18 4,67 4,34 4,10 2,86
18 8,26 6,01 5,09 4,58 4,25 4,01 -
19 8,18 5,93 5,01 4,50 4,17 3,94 2,70
20 8,10 5,85 4,94 4,43 4,10 3,87 -
21 8,02 5,78 4,87 4,37 4,04 3,81 2,58
22 7,94 5,72 4,87 4,31 3,99 3,75 -
23 7,88 5,66 4,76 4,26 3,94 3,71 2,48
24 7,82 5,61 4,72 422 3,90 3,67 -
25 7,77 5,57 4,68 4,18 3,86 3,63 2,40
26 7,72 5,53 4,64 4,14 3,82 3,59 -
27 7,68 5,49 4,60 4,11 3,78 3,56 2,33
28 7,64 5,45 4,57 4,07 3,75 3,53 -
29 7,60 5,42 4,54 4,04 3,73 3,50 2,27
30 7,56 5,39 4,61 4,02 3,70 3,47 -
35 7,42 5,27 4,40 3,91 3,59 3,37 -
40 7,01 5,18 433 3,63 3,51 8,29 -
50 7,17 5,06 4,20 3,72 3,41 3,19 -
60 7,08 4,98 4,18 3,65 3,34 3,12 -
o0 6,64 4,60 3,78 3,32 3,02 2,80 -

[Ipumitka. “1,"2- 4uCII0 CTYIIEHIB BIJILHOCTI Bapiallii BiIMOBIIHO JJIs

BEJIMKOI 1 MaJoi IUCTIePCIH.
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Kputnuni 3Hauyenns kputepiro Koxpana

Honatox 10

PiBennb 3nauymocti 0,05

ACH I 2 3 4 5 6 7 8 | 36 | 144

2 | 9985% | 9750 | 9392 | 9057 | 8772 | 8534 | 8332 | 8159 | 6602 | 5813 | 5000
3| 9669 | 8709 | 7977 | 7457 | 7007 | 6771 | 6530 | 6333 | 4748 | 4031 | 3333
4 | 9065 | 7679 | 6841 | 6287 | 5895 | 5598 | 5365 | 5175 | 3720 | 3093 | 2500
5 | 8412 | 6838 | 5981 | 5441 | 5065 | 4783 | 4564 | 4564 | 4067 | 2513 | 2000
6 | 7803 | 6161 | 2521 | 4803 | 4447 | 4164 | 3980 | 3817 | 2612 | 2119 | 1667
7 | 7271 | 5612 | 4800 | 4307 | 3974 | 3726 | 3535 | 3384 | 2278 | 1833 | 1429
8 | 6798 | 5157 | 4377 | 3910 | 3595 | 3362 | 3185 | 3043 | 2022 | 1616 | 1250
9 | 6385 | 4775 | 4027 | 3584 | 3286 | 3067 | 2901 | 2768 | 1820 | 1446 | 1111
10 | 6020 | 4450 | 3733 | 3311 | 3029 | 2823 | 2666 | 2541 | 1655 | 1308 | 1000
12 | 5410 | 3924 | 3264 | 2880 | 2624 | 2439 | 2299 | 2187 | 1403 | 1100 | 0833
15 | 4709 | 3346 | 2758 | 2419 | 2195 | 2034 | 1911 | 1815 | 1144 | 0889 | 0667
20 | 3894 | 2705 | 2205 | 1921 | 1735 | 1602 | 1501 | 1422 | 0879 | 0675 | 0500
24 | 3434 | 2354 | 1907 | 1656 | 1496 | 1374 | 1287 | 1216 | 0743 | 0567 | 0417
30 | 2929 | 1980 | 1593 | 1377 | 1237 | 1137 | 1061 | 1002 | 0604 | 0457 | 0333
40 | 2370 | 1576 | 1259 | 1082 | 0968 | 0887 | 0827 | 0780 | 0462 | 0347 | 0250
60 | 1737 | 1131 ] 0895 | 0765 | 0682 | 0625 | 0583 | 0316 | 0234 | 0167 | 0167
120 | 0998 | 0632 | 0495 | 0419 | 0571 | 0337 | 0292 | 0292 | 0165 | 0120 | 0083
% | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000

* TyT 1 gaji 3HAaYCHHS JaHO MICIIs KOMHU.
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Honatox 11

Kpurnune 3HavyeHHs1 Koedimienra kopeasiuii

KinpKkicTh OQUHALD

PiBens iMoBipHOCTI P

CIIOCTEPEIKEHHS 0,95 0,99
10 0,5760 0,7079
11 0,5529 0,6835
12 0,5324 0,6614
13 0,5139 0,6411
14 0,4973 0,6226
15 0,4821 0,6055
16 0,4683 0,5897
17 0,4555 0,5751
18 0,4438 0,5614
19 0,4329 0,5487
20 0,4227 0,5368
25 0,3809 0,4869
30 0,3494 0,4487
35 0,3246 0,4182
40 0,3014 0,3932
45 0,2875 0,3721
50 0,2732 0,3541
60 0,2500 0,3248
70 0,2319 0,3017
80 0,2172 0,2830
90 0,2030 0,2673
100 0,1946 0,2540
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Jonatok 12

P . os 192
Kpurnune 3HaueHHs koediuieHTa gertepminanii R
(piBenb imoBipHocTi 0,05)

KibKicTh OMHUID KinpkicTs 3MIHHIX
CIIOCTEPEKEHHS 2 3 4 5 6 7 ] 9
15 264* | 393 | 495 | 582 | 659 | 729 | 791 896
16 247 | 369 | 466 | 550 | 624 | 692 | 754 860
18 219 | 329 | 417 | 494 | 566 | 628 | 687 792
20 197 | 297 | 378 | 449 | 514 | 574 | 630 731
22 179 | 270 | 345 | 411 | 471 | 527 | 530 677
24 164 | 248 | 317 | 379 | 435 | 488 | 538 630
26 151 | 221 | 294 | 351 | 404 | 454 | 501 588
28 140 | 213 | 273 | 327 | 377 | 424 | 468 551
30 130 | 199 | 256 | 306 | 353 | 397 | 439 518
40 097 | 149 | 192 | 231 | 268 | 303 | 337 399
50 078 | 120 | 155 | 186 | 216 | 244 | 271 323
60 065 | 100 | 130 | 156 | 181 | 205 | 228 272
80 048 | 075 | 097 | 117 | 136 | 154 | 172 205
100 038 | 060 | 078 | 094 | 109 | 124 | 138 169
200 019 | 030 | 039 | 047 | 055 | 062 | 069 083

*TyT 1 gaii 3HAYCHHS JaHO MICIIsS KOMHU.
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Jonatok 13

IMnomi KpUBUX HOPMAJBLHOTO PO3MOALTY

i 1 Cori gacTki (t)
JIeCSIT-

KOBL g | 2 3 4 | 5| 6 7 8 | 9
YaCTKU

t
0,0 10,000 0,0040 | 0,0080 [0,0120| 0,0160 {0,199]0,0239|0,0279|0,0319 | 0,035
0,1 |0398*| 0438 | 0478 | 0517 | 0557 [0596| 0636 | 0625 | 0714 | 0753
0,2 0793 | 0832 | 0871 | 0910 | 0948 |0987| 1026 | 1064 | 1103 | 1141
0,3 1179 | 1217 | 1255 | 1293 | 1331 |1368| 1406 | 1443 | 1480 | 1517
0,4 1554 | 1591 | 1628 | 1664 | 1700 |1736| 1172 | 1808 | 1844 | 1879
0,5 1615 | 1950 | 1985 | 2019 | 2054 |2088| 2123 | 2157 | 2190 | 2224

0,6 | 2257 | 2291 | 2324 | 2389 | 2389 |2422| 2454 | 2486 | 2517 | 2549
0,7 | 2580 | 2611 | 2642 | 2673 | 2704 |2734| 2764 | 2794 | 2823 | 2852

0,8 | 2881 | 2910 | 2939 | 2967 | 2995 |3023| 3051 | 3078 | 3106 | 3133

0,9 |3159| 3186 | 3212 | 3238 | 3264 |3289| 3315 | 3340 | 3365 | 3389

1,0 | 3413 | 3438 | 3461 | 3485 | 3508 |3561| 3554 | 3577 | 3599 | 3621

1,1 3643 | 3665 | 3686 | 3708 | 3729 |3749| 3770 | 3790 | 3810 | 3830
1,2 | 3849 | 3869 | 3888 | 3907 | 3925 |3944| 3962 | 3980 | 3997 | 4015

1,3 4032 | 4049 | 4066 | 4082 | 4099 |4115| 4131 | 4147 | 4162 | 4177
1,4 | 4192 | 4207 | 4222 | 4236 | 4251 |4265| 4279 | 4292 | 4306 | 4319
1,5 | 4332 | 4345 | 4357 | 4370 | 4382 |4394| 4406 | 4418 | 4429 | 4441
2,0 | 4772 | 4778 | 4783 | 4788 | 4793 |4798| 4803 | 4808 | 4812 | 4817
2,5 | 4938 | 4940 | 4941 | 4943 | 4945 |4946| 4948 | 4949 | 4951 | 4952

3,0 | 4987 | 4987 | 4987 | 4988 | 4988 |4989| 4989 | 4989 | 4990 | 4990

* TyT 1 gaji 3HaYCHHS JaHO MICIIs KOMHU.
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Honatox 14

Po3xaia kpurtepiro Jlyp6ina —YoTcona ajsi 101aTHOI aBTOKOPeIsIuii
(P -0,95)

n dl d2 dl d2 dl d2 d1 d2 d1 d2

15 | 1,08 | 136 | 095 | 1,54 | 0,82 | 1,75 ] 0,69 | 1,97 | 0,56 | 2,21

16 | 1,10 | 1,37 | 098 | 1,54 | 0,86 | 1,73 | 0,74 | 1,93 | 0,62 | 2,15

17 | 1,13 1,38 | 1,02 | 1,54 {090 | 1,71 | 0,78 | 1,90 | 0,67 | 2,10

18 | 1,16 | 1,39 | 1,05 1,53 1096 | 1,69 | 0,82 | 1,87 | 0,71 | 2,06

19 | 1,18 | 1,40 | 1,08 | 1,53 | 097 | 086 | 1,85 | 1,85 | 0,75 | 2,02

20 | 1,20 | 141 ] 1,10 | 1,54 | 1,00 | 1,68 | 0,90 | 1,83 | 0,79 | 1,99

21 [ 122 [ 142 1,13 | 1,54 | 1,03 ] 1,67 | 093 | 1,81 | 0,83 | 1,96

22 | 1,24 | 143 | 1,15 1,54 | 1,05 | 1,66 | 0,96 | 1,80 | 0,86 | 1,94

23 | 1,26 | 144 | 1,17 | 1,54 | 1,08 | 1,66 | 0,99 | 1,79 | 0,90 | 1,92

24 | 1,27 | 145 ] 1,19 | 1,55 | 1,10 | 1,66 | 1,01 | 1,78 | 0,93 | 1,90

25 | 1,29 | 145 | 1,21 1,55 | 1,12 | 1,66 | 1,04 | 1,77 | 0,95 | 1,99

26 | 1,30 | 1,46 | 1,22 1,55 | 1,14 | 1,65 | 1,06 | 1,76 | 0,98 | 1,88

27 | 1,32 | 147 | 1,24 | 1,56 | 1,16 | 1,65 | 1,08 | 1,76 | 1,01 | 1,86

28 | 133 | 148 | 1,26 | 1,56 | 1,18 | 1,65 | 1,10 | 1,75 | 1,03 | 1,85

29 | 1,34 | 148 | 1,27 1,56 | 1,20 | 1,65 | 1,12 | 1,74 | 1,05 | 1,84

30 | 1,351 1,49 | 1,28 1,57 | 1,21 | 1,65 | 1,14 | 1,74 | 1,047 | 1,73

40 | 1,44 | 1,54 | 1,39 | 1,60 | 1,34 | 1,66 | 1,29 | 1,72 | 1,23 | 1,79

50 11,50 1,59 | 146 | 163 | 142 | 1,67 | 1,38 | 1,72 | 1,34 | 1,77

60 | 1,55 | 1,62 | 1,51 1,65 | 1,48 | 1,69 | 1,44 | 1,73 | 1,41 | 1,77

70 1 1,58 | 1,64 | 1,55 1,67 | 1,52 | 1,70 | 1,49 | 1,74 | 1,46 | 1,77

80 | 1,61 | 1,66 | 1,59 | 1,69 | 1,56 | 1,72 | 1,53 | 1,74 | 1,51 | 1,77

90 | 1,63 | 1,68 | 1,61 1,70 | 1,59 | 1,73 | 1,57 | 1,75 | 1,54 | 1,78

100 | 1,65 | 1,69 | 1,63 | 1,72 | 1,61 | 1,74 | 1,59 | 1,76 | 1,57 | 1,78
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