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IHEPEIMOBA

L 4
<

B Ham yac BUKOPHUCTOBYETHCS JIEKUIbKa OCHOBHHUX CIIOCOOIB rpadidHOro BigoOpakeHHsS 1
nepeaadi iHopmartii: jgiTepu, udpu, HOTH, KPECICHUKH, TororpadiuHi cuMBoIH Tomio. KoxeH 13
repepaxoBaHuX CIOCcO0iB BigoOpakeHHs iH(opMaIllii 3aCHOBaHO Ha 30pOBOMY CIIPUUHSITI CUMBOJTIB,
— BIJIOMO, IIIO JIFOJIMHA 3a JIOTIOMOTOI0 30py copuitmae mo 80-85% indopmarii. [lle B maBHUHY
TOBOPWJIU: ... XTO OaYUTh — TOH JBIYi YUTAE.

VY TexHilli OCHOBHMM 3aco00M mepenadi iHdopMmarii € KpeclIeHWK Ta HOro pi3HOBUIHM.
KoHcTpykTopu 3a3Bu4ail MalOTh BUCOKOPO3BHHEHY MPOCTOPOBY YSIBY 1 MUCIEHHS. J{JIs1 HUX HaBiTh
caMUi TIPOCTUH €CKi3 Hece Oinbie iHdopMarlii, HiXk CTOPIHKH TeKCTy. OTKe, KPECIICHUK B YMOBaxX
BHUPOOHUIITBA € TOJIOBHUM HOCIEM KOHCTPYKTOPCHKO-TEXHOJIOTTYHOI iH(opMaIlii, sKui BimoOpakae
TEXHIUHY OYMKY Ta mepenae iHdopmaiiio mnpo o6’ekt BUpoOHMYOI AisnibHOCTI. Lle mae miacraBu
KOHCTAaTyBaTH, 1110 y BUIIMX TEXHIYHUX HABYAJIbHUX 3aKJIaJjaX BUBYCHHs Kypcy «HapucHa reomertpis,
IHKeHepHa 1 KOMIT'IoTepHa rpadika» € OJHUM 3 OCHOBHHX Yy IPOILECI MiArOTOBKH IH)KEHEPHO-
TeXHIYHHUX (axiBIIiB.

CyuacHmii pIBEeHb PO3BUTKY BHCOKOMEXaHI30BAHOTO Ta aBTOMATH30BAaHOTO BHPOOHHIITBA
BHMarae BiJi MaiiOyTHHOT0 (paxiBIs MNTMOOKUX 1 MIITHUX 3HAHB Ta MPAKTHYHUX HABUYOK BUKOHAHHS 1
YUTAHHS KPECIECHUKIB 3a CIEIIaNBHICTIO K TPAIULIMHUMHU METO1aMH, Tak 1 B cepenopuin CAIIP —
3aco0aMu KOMIT FOTEpHOI Ipadiku.

BukoHaHHS KpecleHUKIB 0a3yeThbCsi HAa TEOPETHYHO OOIPYHTOBAHHUX METOAAX MOOYyIOBU
300pakeHb 1 HA HOPMAaTUBHUX JOKYMEHTaX, CKiaJeHux Jlepxctanaaptrom YKpaiHu, 3 ypaxyBaHHSIM
BIJITIOBITHUX TOJIOKEHb MDKICPKABHUX CTaHIAPTIB (IepkaBHUX cTaHmapTiB koiumHboro CPCP).
Tomy piBeHb MpodeciitHOT MIATOTOBKU 1HKEHEPHO-TEXHIYHOTO (haxXiBIls 3aJ€KUTh BiJ HOTO YMIHHS
PO3B’s13yBaTu KOHCTPYKTOPCHKI 3a]a4l rpadpiuHoO, MPaBUIIbHO BUKOHYBATH Ta YUTATU MATMHOOY/IIBHI
KPECIICHUKH.

3MICT KOHCIEKTY BiAMOBIA€E NiF0YMM B YKpaiHi HOPMAaTUBHUM JOKYMEHTaM I0JI0 BUKOHAHHS
Ta 0(hOpMIIEHHS] MAlIMHOOYNIBHUX KPECIECHUKIB.

JIo KOHCTEKTY BKIIOYEHI PpO3MALTH, MOCTIAOBHICTh SKHX BIJIMOBiAa€ TEMaTHIll BUBUYEHHS
mucuuiutiag «HapurcHa reomeTpis, iHXKeHEpHa 1 KOMIT I0TepHa rpadikay.

[IpoTsirom nepiioro cemecTpy nepeadayeHo BUKOHAHHS 11’ ITH pO3paxyHKOBO-TrpadiyHUX poOIT
1 BIIpaB 3 BIANOBIAHUX TE€M IEPIIOi YaCTHHU AUCUUILIIHU «HapucHa reomeTpisi». 3aBaaHHs KOXKHOI
po3paxyHKoBO-TpaiuHOi poOOTH 3 MpPUKIAJlaMi BUKOHAHHS MOAAHO y HABYAJBLHOMY MOCIOHUKY
«Hapucna reomerpis. [Ipaktukym», 2013 pik Buaanss, aBrop — [.O. PaiikoBchKa.

KoHcnieKkT NeKmifHUX 3aHSATh 3HAYHO OOJIETHIMTHh CaMOIIJITOTOBKY CTYAEHTIB — BHUKOHAHHSA
BIIpaB 1 1HAMBITyalbHUX PO3PaXyHKOBO-TpadiuHUX pOOIT; MIATOTOBKY [0 ICHHUTY 3 HapHUCHOL
TeOMeTpii, a TAKOXK MA€ L1JIb COPUATH HAOYTTIO CTY/ICHTAMU HAaBUKIB MTOOYI0BU 300pa’keHb, PO3BUTKY
npoctopoBoro MucienHs, BuBdeHHs BianoBigaux JACTY, TOCTis €CK/I.

KoHcmiekT  pexoMeHJOBaHWI  [JI1  BUKOPHCTAHHS  CTYAEHTAaMH  MalIMHOOYIiBHUX
cnerianpHocTel y BH3 13 onanyBanHs nepiioi yacTuHy Kypcy «HapucHa reomerpisy.



3AT'AJIBHI ITPABUJIA BUKOHAHHS I O®OPMJUIEHHS KPECJIEHUKA

®OPMATH. OCHOBHUI HAIIUC (JICTVY ISO 5457:2005)

VYci rpadiuHi TOKYMEHTH Oy/b-sSKOT0 IPU3HAYEHHS CJI1J] BAKOHYBATH BIAMOBIIHO JI0 MPaBUJI,
periaMeHTOBaHMX CTaHJIapTaMHu €IUHOT CUCTEMU KOHCTPYKTOPChKOi mokymenTaltii (ECKJ).
OcHOBHI TepMiHM Ta BHU3HAUYEHHS OCHOBHUX IIOHATH BCTAHOBJEHI 3TIAHO 3

CKI JICTY 3321:2003.
O3Ha4YeHHSA

Dopmam — po3mipu 306HIUHLOI PAMKU APKYULA KOHCMPYKMOPCbKO2O0 OOKYMEHMA, BUKOHAHOT
MOHKO NIHIETO.

Takum uHOM, OpMAT BU3HAYAETHCS PO3MIpPaMU 30BHIITHBOI PAMKH, IKY BAKOHYIOTh TOHKOIO
CYLIIBHOIO JTiHi€r0 (prc. 1). @opmatu NOALIIIOTECS Ha ocHosHi (Tabi. 1) i dodamkosi.

OcHnosnuii popmam — dopMaT KOHCTPYKTOPCHKOTO JAOKYMEHTA, SIKOMY BiJJAalOTh IepeBary,
po3Mipu cTopid cTaHoBIATH 1189 x 841mMm (A0) abo oxepkaHi MOCHIIOBHUM JIUJICHHSIM HOTo Ha ABI
PiBHI YaCTHHHU MapaielbHO 0 MEHIIOoi cTopoHu 10 Gopmary 297x210mm (A4) pa3oM 3 OCTaHHIM
(tabm. 1).

Hooamrosuii ¢popmam — GopMaT KOHCTPYKTOPCHKOTO JOKYMEHTA, SIKUH YTBOPIOIOTH
30UIBIIEHHSM MEHIIOT CTOPOHH Oy/Ib-SKOTO OCHOBHOTO (OopMarTy Ha BEIMYMHY, KpaTHy a0 Ii

po3mipy.

Tabruysa 1
OcHoBHi popmaTu
Ilo3naueHnHns gpopmary Po3mipu cTopin ¢popmary, MM

A0 841 x 1189

Al 594 x 841

A2 420 x 594

A3 297 x 420

Ad 210 x 297
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KOXCEH KPECICHHK i KOHCTPYKTOPCHKMH MOKYMEHT MOBHHEH MATH OCHOBHHMI Harmc. Moro
PO3MIIIYIOTh Y TIPAaBOMY HIDKHBOMY KYTKY (opmary i BukoHY0Th 32 [OCT 2.104-68 (puc. 2).

O3HayeHHA
OCHOGHUII HANUC — CYKYNHICMb YCMAHOBIEHUX XAPAKMEPUCMUK SUPOOY I BUKOHAHO20 HA
HbOMY KOHCIMPYKMOPCHKO20 OOKYMEHMA, 5K 3A3HAYAIOMb PA30M 3 YCMAHOBIEHUMU RIONUCAMU
ma 8i00MOCHAMU NPO 3MIHY OOKYMEHMA 8 CReYIAIbHOMY WMAMNI, POZMAUOEAHOM) 8 NPABOMY
KYmI HAO HUdCHb010 JiHieto pamku noss 0okymenma (JJCTY 3321:2003).

Ha puc. 2 300paxxeno ocHoBHuit Hanuc 3a ¢hopmoro 1 (FOCT 2.104-68):

— rpada 1 — Ha3Ba BUpoOY (y BIAMOBIAHOCTI 3 BUMOTAaMH), a TAKOK Ha3Ba JOKyMEHTA;

— rpada 2 — moznauenHs nokymenta 3a [OCT 2.201-80 um 3a mpwuiiHsaTor0 Ha Kadeapi
dhopmoro;

ﬂ . b 7B
N[5 | 7] |71 — o
/imepal Maca | Macwma
'Eﬁ i Aok \ V° doxyrer | Hidnuc Viama p /4 (5 5/
W Poapooud]
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KoHmp 20
() (11 (2 Vi3 (3 _ | /9
Y Fambend
/ | 23 5 10 50
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Puc. 2. Ocnosnuii nanuc — @opma 1 (F'OCT 2.104-68)

— rpada 3 — no3HaueHHs Martepiany Aetan (rpada 3amOBHIOETHCS TIIBKU HA KPECIEHUKaX
neTanei);

— rpada 5 — Maca BUpoOy;

— r1pada 6 — macmTad 300paKeHHS;

— Trpada 7 — MOPAAKOBHN HOMEp apKyma (Ha JOKYMEHTaX, SKi CKJIaJaroThCs 3 OJHOTO
apkylua, rpady He 3alOBHIOIOTH);

— rpada 8§ — 3arambHa KUIBKICTH apKyIIiB JIOKyMeHTa (rpady 3aloBHIOIOTh TUIBKU Ha
NEepUIOMY apKyIIi);

— rpada 9 — Ha3Ba UM IHAEKC MiJIPUEMCTBA, IO BUIYCKAE TOKYMEHT. Y HABYAILHOMY
3aKJIa/ll PEKOMEH/IYEThCS BKa3yBaTH HOro CKOpOUYeHY Ha3By (abpeBiaTypy) Ta iHIEKC IPYIIH;

— r1pada 10 — xapakrep poOOTH 0cOOH, sIKA TIAMUCYE TOKYMEHT;

— rpada 11 — mpizBuiIa 0cid, XTO KPECIHB 1 epeBIPSIB KPECIEHUK;

— tpada 12 — mianmcu ocid, mo Bka3aHi B rpadi 11;

— rpada 13 — naTa ninucaHHs JOKYMEHTa;

— rpada 19 (puc. 1) — no3HadyeHHs1 KpeciaeHuka, noBepuyre Ha 180° mua dopmary A4, s
¢dopmariB Oinbiie A4 mpu po3TalryBaHHI OCHOBHOTO HAIMCY MO37I0BXK JOBroro OOKY apKymia i Ha



90° nmnst dpopmariB Outbiie A4 TIpu po3TamryBaHHI OCHOBHOTO HAIHCY TO3I0BX KOPOTKOTO OOKY
apKyIa.
I'padu 4, 5, 14...18 3an0BHIOIOTHCS HA JOKYMEHTAX, 1110 BUITYCKAIOThCS MiANPUEMCTBAMH.

MACIIITABH
(ICTY ISO 5455:2005)

Macuiradu € uucnosi, 1iHitiHi 1 Kymoai.

O3Ha4YeHHsA
Macwmabom nazusaemvcs 6iOHOWEHHS PO3MIPI6 00 €KmMa, UKOHAH020 6e3 CHOMBOPEHHS, 00
tio2o nominanenux 3Havens (JACTY 3321:2003).

Macmtabu 300paxkeHs Ha KpecneHuKy BuduparoTs 3a JICTY ISO 5455:2005 (I'OCT 2.302-68,
TabiI. 2).

Tabauys 25
MacimuTabu 300paxkeHs Ha KPECAEHHKaX

Harypanbna 11
BEJIAYNHA ’
Macurrabn 1:2 1:25 1:4 15 1:10 | 1:45 | 1:20 | 125 | 1:40 | 1:50
SMGHH.IyBaHHiI
Macrrrabu 2:1 2,51 4:1 5:1 10:1 20:1 40:1 | 50:1
301IbIIyBaHHS

Ilo3nauennss macmrady. [Ilpu no3HauenHi Macirady B crieniaibHii rpadi OCHOBHOTO HAITUCY
OykBy M He CTaBJATh, a MUIIYTh TUIBKHM BiAHOMIEHHS, Hanpukiax: 1:1, 1:2 tomro. SIkmo okpeme
300pakeHHS Ha KPECIEHUKY BUKOHAHO B MacuITall, 10 HE BIANOBiAA€ 3a3HAYEHOMY B OCHOBHOMY
HarmKci, To MacTad MO3HAYAETHCS OE3M0CePEHBO 011 HAMUCY, 110 CTOCYETHCS OO 300paXeHHs
nanpuknan, 4(1:4), 5—5(1:5).

Hezanexxno Big macmraby po3mipu Ha KPECICHUKY 3aBXKIU MPOCTABISIOTHCS AliicH1 (puc. 3).

MT:2 MZ:T
MT-7

220
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220
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Puc. 3. IIpuxnaou 3acmocysanus macumaoy



AIHIi KPECAEHUKA
(ICTY ISO 128-1:2005)

Tabnuysa 3
NP Tobuuma /mHiu
nap. Hasba /iHi Hakpec/ieHHs AopibHAHO 3 MOBU KT [lpusHaqerns
' OCHOBHOT /iHI]
7 CyuyimbHa ocHobra S$=05.14 mm /IHi 00puCy HA KpECAeHuKY npedema,
Jozo noBepxore, po3muHy U nepepisy
2 LyuinsHa morka BAS/2d0s/3 BuHacH 1 poIMPHI kI IHT WmpuxyBanHs;
JIHIT BUHOCKY ma iX NOAUSKY: /IHIT 071
nigkpec/wbanrs @iausHux Hanuclb ma
NOHAHEHHS POIMILYEHUX NGDYY Temarel;
JIHI MpoeKyiuHozo 36 93Ky /iHi 07 no3-
HA4eHKs CAGIE naowuH; /Hi nodydoby
XAPaKMEDHUX MOY0K U CREUIIbHUX 100y~
dobax.
3 [k xBunsema I~ Bid S/2 do s/3 JlHii 00puby: Ml posmexybarrsg budy
ma po3muKy
,_ ‘7 -2 B3S/2 30 s/3 ///H// Hebudumozo koHmypy: Hebudum
4 Uimpuxoba - /I 1epXady
——
5 UWmpuxnyrkmupHa J- 5 ~ v o
PUXTTGHKITILD —"-r—<— Bii S/2 do s/3 Ocbobi ma yermpob /i s
morka 300paXEHHS POIZOPMKY CYMILYEHD] 3 Budom
5.30 4|<7
a
U 3.4 [TosHayawme 1noBepxH, SKi nompeoywims
6 ImpUXIYHKITLPHT ] | !
nomobuena BFS/2d02/3S | MEpM000poOKY 00 HAHOCUMELS MOKOUMMS,
7 8 ) 0/19 300PAXEHHS E1EMEHTIE JOSMILEHUX
— - NEpEd poMUHAEHON NA0LUHOD ( HaKkadeHa
npoexyia’)
7 PozimkHyma 8. 20 BidSadon15S [To3HaqerHss po3murit, nepepizit
8 Cyuineta monka 31 J\ﬁ B3 S/2d0s/3 | dobzi mwi adpuby
3/1aMany
4.6 »
9 | Umpuxnyrxmupra —j—-—x— B0 S/2 do s/3 JIHIT" 32UHy HA PO320PMKaX; /IHIi GAs
3 dboma nyHkmupary - - -- — 300paxexns Jacmuky Bupody b KpaoHix Yu
5.30 TIDOMIXHUX NI0/IOXEHHSX, /IHIT G751 30000~
XEHHS pO320pMKL, CyMieHol 3 Budom
YBAT'A!

[Tig yac BukoHaHHs KpecneHuka gorpumanns niHii JJCTY ISO 128-1:2005 o6oB’s3Kk0Be.
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Hlpudrt sk rpadiyna ¢popma BigoOpaxkeHHs MPUPOIAHOT MOBH, CIYTr'Yye JUIsl BiIOOpa’KeHHs Ha

Puc. 4. dpaemenm kpecrenuka oemani

KPECASIPCBKHU IIPUPT
(ICTY ISO 3098-0:2006)

emnropax 1 KpecaeHukax iHpopmallii, IKy HEMOXKIUBO UM BaXKKO B1IOOPA3UTH 1HIIUM IUISIXOM.

Jlitepu, uudpw 1 3Haku mWIpU(TY HOBUHHI MAaTH YiTKEe HAKPECIIEHHS, 1110 3a0e3neuye iX MIBUJKE,

0€3MOMMIIKOBE 1 O/IHO3HAYHE CIIPUUHATTS Ta pO3yMiHHS BioOpakeHoi iH(popMartii.

VY kpecnspcbkoMy MIPU(PTI BUKOPUCTOBYIOTH YKPaiHCbKHUM, JaTMHCBKUM Ta TIpeubKuil
andanitu, apadChKi Ta PUMCHKI U PH, a TAKOK 3HAKU. DOpMHU JIITEp YKPATHCHKOTO, TATHHCHKOTO Ta
rpernpKoro andapiTiB HaBEACHO HA PUCYHKY 6, 7 (mpudt tumy b 3 Haxuiaom), 3pa30K BUKOHAHHS
HaIMuUCy KpecIspCbKUM MIpUPTOM — pHC. 5.

Po3mip mpudTy BU3HaUa€ BUCOTY BETUKUX JiTep h 1 BIAMOBIIHO BUCOTY MaJIMX JIITEP — C.

« Hapucra zeomempid - G4ums Hac npabuibHo
yumamy Yyxi ma buksadamy 6rackH aymki
Bukopucmobywqu 6 skocmi caib ki | moYky
K BAIBMBHMU OY0b-FK020 300D0XEHHIY.

B | Kypawrob

Puc. 5. 3pazok suxkonannsa Hanucy KpeciapcoKum wpugmom
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YBAT'A!

[Mapamerpu kpecnsipcbkoro mpudry — JICTY ISO 3098-0:2006 HaBeneHO B HAaBYATLHOMY
nociouuky [I".O. PaiikoBchka «Hapucha reomerpis Ta imkeHepHa rpadika», § 11.4, C. 90-93].

3MICTOBUM MOAY.JIb 1
MO3UIIIMHI I METPUYHI BJJACTUBOCTI IPSIMOKYTHUX IMPOEKIIIN

L 4
L 4

JIEKIIA 1
OCHOBHI HOHATTA OPTOI'OHAJIBHOTI'O ITPOEKINIFOBAHHSA

['eomerpuunuii 00’€KT € OCHOBHOI (hOPMOIO MPEIMETHOI 00JIacTi, OKpeMi €JIEeMEHTH SKOI
MarOTh SIK CXO0I, TaK 1 pi3Hi XapaKTePHI O3HAKH, K1 Ial0Th 1H(OPMAIIiIO ITPO 00’ €KT.

CrmiBcraBieHHs Kiacu(ikaliiHUX O3HAK 1 BIAMOBIAHO iX BHUIIB 1 KUIBKOCTI, HAJAaKOYH
iHhopManito Tpo 0O0’€KT, [O03BOJIIE pO3TAllyBaTH TEOMETPUYHI O00’€KTH B iepapXiyHiil
nocnigoBHocTi. Lo kmacudikamiiiHy HOCTIAOBHICTh BiJ HIKYOTO JO OUIBII BHCOKOTO PIBHS
YTBOPIOKOTH: MOyYKa, NiKif, 6i0pi3oKk (YaCTUHA JIiHIT), KOHmMYp, nogepxHs, 8i0cik (4aCTUHA) NOBEPXHI,
000.10HKA, 2e0MempudHe miio.

Koxen 3 iepapxiyHUX 00’ €KTIB YTBOPIOETHCA 3 00’ €KTIB MOMEPEIHBOTO PIBHS l€papxii. ¥ pasi
Mepexoly BiJl HUKYOIO JI0 OUIbII BUCOKOTO PIiBHS 1€papxii BiIOyBaeThbCs YCKIAJAHEHHS 00’€KTa 1
HapOILEHHs KUIBKOCTI iH(popMartii.

B ocHoBi mpaBun moOynoBH 300paxkeHb, IO pPO3MJIAJA€ HApUCHA TeoMeTpis 1, sKi
BUKOPHUCTOBYIOTBCS Y TEXHIYHOMY KPECIIECHHI JIEKUTh Memoo0 NpoeKyito8aHHs.

OT1xe, 300paskeHHs MPOCTOPOBOTO MPEAMETa Ha IUIOIIHHI JI0CATAETHCS BIIOOpaKEHHIM HOTO
MPOEKIIFOBaHHAM. 3a LIUM METOIOM KOKH1HM TOUIl TPUBUMIPHOT'O IPOCTOPY B1JIMOBI/IA€ MTEBHA TOUYKA
JBOBUMIPHOT'O MPOCTOPY (TUIOLIMHH).

OCHOBHUMM BHUMOI'aMH 10 300pa)X€HHS € TPaBWIBHICTb KpPECIEeHUKa, HOro HAOYHICTb,
BHUMIpPHICTB, IPOCTOTA Y MOOY/AOBI, IOBHOTA 1 METPUYHA BU3HAYEHICTb.

VY HapucHiil reoMeTpii peIMeTH BiJoOpakatThCs CIOCO0aMU YeHMpaibHO20 1 NApaleNbHO20
npoekuiroBaHHsA. OTpuMaHi 300pakeHHs, HA3UBAIOTHCS NPOEKYIUHUMU.

O3Ha4YeHHSA
Ilpoexuin — ye 300padicents npeomema, «GIOKUHYMeE» HA NIOWUHY 3d OONOMO20K NPOMEHIS.

Cnpoexuyitosamu npeomem — ye 03HAYAE 300paA3UmMu 1020 HA NIOWUHI.

3a 1onomMororo 300paKeHHS MOKHA BUBUATH HE TUIbKU 30BHIIIHI KOHTYPH ICHYIOYOTO 00’ €KTa,
10 IPUITMHUB CBOE ICHYBAHHS 1 YSIBHOTO, ajle 1 Taki HOro eJeMeHTH, 1100 PO3IIISIHYTH X JJOBEIOCh
OU NMOBHICTIO 3pYHHYBATH JJaHU 00’ €KT; MOPIBHIOBATH OPUTIHAIH 1 T. 1H.

300pakeHHs, SKE JI03BOJISIE BHU3HAYMTU B3AEMO3B’SI30K (B3a€MO3AJICKHICTH) €JIEMEHTIB
00’€KTa, HA3UBAIOMb NOGHUM.

300pakeHHs, 3a SAKMM MOXXHAa BHM3HAYUTH pO3MIpU 00’€KTa, HA3UBAIOTb MEMPUYHO
BU3HAYEHUM.



IHEHTPAABHE ITPOEKIIIIOBAHHSA

LlenTpasibHe MPOEKIIFOBAHHA € OJHUM 13 3araJiIbHUX BUMA/IKIB MPOEKIIIOBAHHS T€OMETPHYHUX
00’€KTiB (reoMeTprIHUX 00pa3iB) HA IUIOMIMHY, BOHO TaKOK MOXKE HA3UBATUCH KOHIYHUM, NOJISIPHUM
MpOEKIitoBaHHAM a00 nepcnekmugoro (puc. 8). Lleil crmocid BUKOPUCTOBYETHCS MpU MOOYHOBI
HAOYHHX 300paKEHb B apXiTEKTYpHO-OY/iBENIbHIN CIIpaBi, MaITIOBaHHI.

D Lesmp npoexuiii

OpueiHan moKu /(5 A

A
/47/ ’ 2
/ /

[lpoexuyia moyku % /

Puc. 8. Memoo yenmpanvrnoco npoexyioeanis

[ IpoexywbarsHl npomer

[hnowuHa TIDOEK. Ui

YBAT'A!
LlJo6 cnpoekyitoeamu 008i1bHY MOYKY HeOOXIOHO uepe3 Hei i yeHmp Npoexyiti npogecmu
npamy. Touka nepemuny yiei npamoi 3 NIOWUHOI NPOeKyitl i 6y0e WYKAHOI YeHMPATbHOK
NPOeKYiero MOoUKU HA BUOPAHTIL NIOWUHI NPOEKYIlL.

BaacTHBOCTI 1IEHTPAABHOTO ITPOEKITIFOBAHHS

1. 3a maHuMu yMOBaMH MPOEKIIiFOBaHHS (33aHOIO IJIONIMHOO P 1 IeHTpOM mpoeKIiitoBaHHS
S — puc. 9) Ko)KHa TOUKa MPOCTOPY (32 BUHATKOM TOUYKHU S) Ma€ €JUHY CBOIO MPOEKITiF0, TAK SIK Uepe3
I}0 TOYKY 1 LIEHTP NPOEKI1FOBaHHS MOXHAa IMPOBECTU TUIbKU OJHY IPOEKIIIIOBAIbHY MPAMY.

2. Ilpoexuiero mpsiMoi y 3aralbHOMY BUIIQJKY € MpsiMa. B okpemMoMy BunNajky, KOJau npsmMa
MIPOXOJUTH Yepe3 LEHTP MPOEKIIii, BOHA MPOEKIIIOETHCS B TOUKY, TaK SIK caMa € MPOEKI1I0BAIbHOIO
MPSIMOIO.

3.  KoxHiii Toui, sKka HAEXATh OyIb-sIKiil JiHii (IPAMIii 4K KpUBiii), BIAIIOBIAA€ MPOSKIIis
1i€1 TOYKH, STKa HAJIEKUTh MPOEKIIiT 11i€T TiHi1, iHakie, skmo B € AC, To Bi€ A1C1 (puc. 8).

Puc. 9. Bracmusocmi yenmpanono2o npoexyito8anHs
10



3 iHIIMX BJIACTUBOCTEN IEHTPATHHOTO MPOEKIIIFOBAHHS MOKHA BUIUIUTH:
1. Kpuna miHis y 3araJlbHOMY BHIIQJKy IPOCKIIIOETHCSA Y KPHUBY, @ B OKPEMOMY — B MPSIMY

(puc. 9);
2. Touka nmepeTuHy JiHiIi MPOEKIIIOETHCA B TOUKY HEPETHHY MPOSKILIN IUX JiHIH.

ITIAPAAEABHE ITPOEKIIIIOBAHHSA

[TapanenbHe TPOCKIIIOBAaHHS € OKPEMHUM BHIIQJKOM IIEHTPAJIbHOTO, SKIIO IIEHTP
MPOCKITIFOBaHHA BiAIamuTH y 6e3mexHicTh (puc. 10). ¥V ipomy BUMaaKy MpoeKIliroBaIbHI TPOMEHI
OyIyTh HapajieIbHUMH MK c00010. Take MpoeKIliFoBaHHS Ha3UBAEThCS napanieivHum. 300pakeHHs,
K€ OTPHUMAEMO 3a IIUM METOJOM IMPOEKI[IOBaHHs, Oynae mapaienbHOr mpoekmicn. Orxe,
napajiesabHe MPOEKLIIOBAaHHS TOBHICTIO BU3HAYAETHCA HAIPSIMOM IPOEKLIIOBAHHS 1 TUIOLUIMHOIO
MIPOCKITii.

[TapanenpHe MPOEKIiIFOBAaHHS Ma€ TaKi cami BIaCTUBOCTI, IO 1 IIeHTpaiibHe. PazoM 3 Tum, iflomy
HaJeXaTh JOJATKOBI BAACTHUBOCTI:

1. IIpoexkuii napanenbHUX npsMux napanenbHi. Tak, mmomuuau ABC 1 A1B1Cy (puc. 11, a), sxi
MIPOBEJICHO Y MPOCTOPI Yepe3 MmapalienbHi npsmi, OyayTs Mixk co0010 mapanenbHUMHU. Taki MIOMKUHA
MEePETUHAIOTHCA TPETHOIO (Y MPUKIIA/1 TUIOMIMHOIO P) 1o miHisiM, AKi mapanensHi Mik co00ko;

2. BigHomieHHs BIiZpi3KiB MpsSMOi JOPIBHIOE BITHOIICHHIO iX Tmpoekuid (puc. 11,06) —

AC AC
1>1 . o ‘o .. . . .. .
— = Ha OCHOBI BJIACTUBOCTEH MPOMOPLIMHOCTI BIJIPI3KIB, SIK1 BIJICIKAIOTHCS MapaJieIbHUMHU
CB (B
MPSIMUMHM Ha MPSMHUX, 1110 IEPETHHAIOTHCS,
.Y . . o . . C,\B, AC,
3. SIxuio B miil mpomopiiii MOMIHATH MiCUSIMH KpaliHi 4ieHH, TOIl — = =const=Kk.
CB AC

Ile o3Hauae, 1110 BIJHOLIEHHS JOBXHWHU MPOEKIIN Bipi3Ka 10 AIMCHUX PO3MIPIB CAMOT0O BiApi3Ka €
BEJIMYMHOIO CTajoro. Ll BennumHa Ha3MBaeThes Koeghiyienmom (YU TOKa3HUKOM) CHOMBOPEHHSL.
Moro mmpoko BHKOPHCTOBYIOTh MPH MOOYI0BI aKCOHOMETPHYHHX MPOEKILIi;

4. BimHoIIEeHHs BiIPi3KiB ABOX MapaielbHUX MPSMUX JOPIBHIOE BiTHOIIEHHIO iX MPOEKINi;

5. Ilnocka dirypa, sika mapasienbHa IUIOMIMHI MPOEKIiH, MPOEKILII0ETHCS Ha L0 MJIOLUIMHY B
HaTypajJbHY BEJUUHHY.

Puc. 10. Ilapanenvne npoexyiroeanns
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Puc. 11. Bracmusocmi napanenbho2o npoekyitosanis

BuCcHOBOK
+ SIKI10 BiApi3oK (4u IWIOCKa (irypa) HepeMillyoThCs Y IIPOCTOPI MapalelbHO caM-coi, TO
Horo mapayieibHa TPOEKI[iSi HE 3MIHIOE CBOEI BEJIMYMHH. TakoX HE 3MIHIOEThCS HOTO
MPOEKIIis 1 Py mapaieIbHOMY epeMillleHH] TUTOIIMHHA TPOCKITii.

+ V CBOIO uepry mapajenbHe IMPOEKIIIOBaHHS IIOJUISETECS Ha KOCoKymHe (IPOEKIiI0BaIbHI
NpOMEHI He MEePHEeHMKYIISPHI IO TUIOLMIMHU MPOCKIii) 1 npsmokymue (MPOCSKIIIOBAIbHI
IPOMEHI MEePIEeHANKYISAPHI 0 TUIOIIUHH MPoeKLii). [IpSaMOKyTHE MPOEeKIiFOBaHHS IIIe Ma€e
Ha3BY OpMO2OHANIbHO20, A TIPOCKIIIT OpMOo2OHANbHI.

3aJiexHO B1J OJIOKEHHS IJIOIMHY MTPOEKIIH Ta IEHTPIB MPOEKI1F0OBaHHS MOYKHA JICTaTH Pi3H1
MpoeKIiiHI cuctemu. HallmommpeHimow cucTeMoro, 0 3aCTOCOBYETHCS B MAalllMHOOYAYBaHHI,
apXiTeKTypi, OyAIBHULTBI € cCUCTEMa NMPSIMOKYTHHUX (OPTOrOHAJIBHUX) MPOEKLIH, Uu mMemoo Monoica
— METOJ| MapajeabHOro MPOEKIIIOBaHHA (MpH I[bOMY OepyThCsl MPSIMOKYTHI HPOEKIi Ha JBi
B3a€MOTIEPIEHANKYIISIPHI TUIOIIMHU TpPOeKIii). 3a muM MeToaoM 3a0e3ledyeTbcsi HAOYHICTb,
TOYHICTb 1 3pY4YHICTh 300payKEHHS TPEIMETIB Ha IJIOLIHHI.

O3Ha4YeHHSA

3o6pasicenns  npocmoposoi  ghicypu 06oma ii  OpMOSOHANLHUMU NPOEKYIAMU HA O8I
83AE€MONEPNEHOUKYIAPHI NIOWUHU HAZUBAEMbCS Memooom Moniica.

OCOBAHBOCTI BHKOHAHHSA KPECAEHHKIB
METOAOM OPTOI'OHAABHOTI'O ITPOEKIIIOBAHHS

O3HaYeHHSA

Kpecnenuk — ye ocnogruii mun KOHCMpPYKmMOpcbKo20 O0KYMeHmMa, AKUti NoUHeH 8ionosioamu
PpA0Y 8uMoe.
Jlo 3araabHMX BUMOT CJIiJI BiJHECTH:
1) y Xomi BUKOHAHHS KpECICHUKIB HEOOXiTHO JOTPUMYBATHCh METO/A MPSIMOKYTHOTO
MIPOEKITIFOBAHHS,
2) KpecCJIeHHK MOBHHEH OyTH MPOCTUM 1 3pO3YMUTUM, MO0 HE BUHHUKHYJO IOJBIHHOIO
CIIPUIHSATTS;



3) KpeclleHUK 3aBXId MOBUHEH OYTH HAOYHHM 1 JaBaTH YiTKE YSABJICHHS IPO MPEAMET, M0

300paKAETHCSI HE3AJICKHO BiJl TOTO YH II€ TOYKA, Y1 BHPIO;

4) KpecleHUK Mae€ BHKOHYBATHCh y CTPOTiH BiJIOBIAHOCTI 3 MpaBHJIAMHU MPOCKIIIFOBAHHS 1

BCTaHOBJICHUMH BUMOTaMH Ta YMOBHOCTSIMH;

5) KpecleHHK 3aBX/I1 OBUHECH OYTH BUKOHAHHU B MacIITa0l, 328 BUHATKOM €CKi3iB;

6) TmoJe KpecieHHKa 3aBXK /U MOBUHHO OyTH PIBHOMIpHO 3amoBHeHUM (75%);

7) mimii kpeciaeHuka MmoBuHHI Bimmosimatu crangapty ['OCT 2.303-68 (JICTVY ISO 128-

20:2003).

[IpsiMokyTHE (OpTOrOHANBHE) MPOEKIIIFOBAHHS € OCHOBHUM 1 Hali4acTillle BAKOPHUCTOBYETHCS B
HapUCHiN reomeTpii /i BimoOpaskeHHs Ha IUIOMIKHI 00 €KTIB OYyIb-SIKOTO PiBHS CKIJIQJAHOCTI, IO
po3rtamioBaHi y mpoctopi. Takoxk 3a J0IMOMOT0O0 JaHOTO METOAY BinoOpa)kaeTbes iH(OpMALis mpo
caM 00’€KT, sIKa XapakTepu3ye HOro CKIad, CTPYKTypy, ¢hopmy, po3Mipu (OpMH, MOJIOKEHHS 1
Opi€HTAIII0 00’ €KTa B MPOCTOPI, & TAKOXK OIeparlii, Mo 3TIHCHIOIOTHCS 3 HUM.

YBATA!
[TpaBunbHUN TAX1T 10 3a/1a4l — 3aM0pyKa YCHiXy il po3B's3aHHs. TakuM YMHOM, MEepel TUM SIK
MPUCTYITUTH 0 PO3B’A3yBaHHS 3a/1a4 HEOOX1HO OMpaIfoBaTH TEOPETUYHUI MaTepial i3 JaHoi
TEMH 32 MiAPYYHHKOM, HABYAIBHUM ITOCIOHMKOM, KOHCIIEKTOM JIEKIiH, O3HAWOMHTHUCH 3
METOJIaMH 1 TICJISA IOTO MOXHA MPUCTYIATH JI0 TpadivHOro PO3B’SI3KY 3a1adi.

Po3B's130k Oyab-9KO1 3a71a4i 3BOIUTHCS JIO HACTYIHOTO!
— JIOKJIaJHUH aHaJli3 YMOBH 3a/1a4i;

— CKJIAJICHHS QJITOPUTMY PO3B'SI3KY 3aJ1adi Ha eIopi il pocTopi;
— TpadiuHuil po3B'sI30K 3a1adi.

TOYKA

B imxeHepHil mpakTuLll 17 BiJoOpaxeHHs (OpMHU TPUBUMIPHUX 00’ €KTIB BUKOPUCTOBYIOTh
nBa a00 TP B3aEMOIICPIICHIUKYIISIPHUX HAIPABJICHHS MMPOCKIIifoBaHHs (puc. 12, a) Ha BIMOBIIHI iM
TPH IUIOLIMHM NPOEKIii: ropuzoHTanbny — [11, pponransny — Iz 1 npodinsny — I13. [Inomunn Iy,
I12 1 I3 mpuiiMaeMo 3a OCHOBHI IUIOIMHU TPOEKIIIH.
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Puc. 12. Posmawysanus niowun npoekyii pazom 3 npoexkyisimu mouxu
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[Tepetunatrounchk Mix co6oro, momuuu I1; 1 Il2 ginaTe mpocTip Ha YOTUPH YACTHHU, SIKI
nasuBaioth ysepmamu (1, 11, 111, IV) uu keéadpanmamu. Ix HymepyIoTh y oc1iJoBHOCTI, BKa3aHili Ha
puc. 13, a. [lepmioro 4BepTIO BBAXKAIOTh Ty YaCTHHY MPOCTOPY, B AKii OOMIBI MJIOIIMHU MPOEKLIN
MOBEPHYTO JI0 CIIOCTEpiraya BUANMUMHU CTOPOHAMHU.

B mpaxTuii y mporeci cTBOpeHHsI KPECICHUKIB 1 MPH PO3B'sA3yBaHHI 3a7ay 3yCTPiUarOThCs
BUIMA/IKH, KOJM KOPUCHO MaTW HE JIBi, a TpW MpoeKuii (irypu Ha TpU B3a€MOIEPICHIANKYISAPHI
wiomuyHy. [Ipy nepeTuHi Ui IIOMUHI YTBOPIOIOTH 8§ OKTaHT (puc. 13, 6).
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Puc. 13. Ymeopenns okmanm

KokHiif OKTaHTI BiANIOBIAA€ CBOS CHCTEMa 3HAKIB HAIlpaBJICHHS MPOCKIIIHHUX ocei (Tadu. 9).

Tabnuys 9
HanpsMm oceH NpPOEKIiH B OKTaHTax
Oci OkTaHTH
NMPOoeKIii 1 11 11 [\ \Y Vi VIl VIl
OoX + + + + - - — —
oY + - - + + — - +
(oy4 + + - - + + — —

[IpoctopoBy cuctemy miomuH mpoekilii [y, Iz 1 13 mepeTBopiotoTh y MI0CKY, pO3BEPTAIOYN
wiouuHy I11 HaBkoso oci X, a miouuny I13 — HaBKoso oci — Z 10 cymileHHs 3 miomuHoro I12 (puc.
11, a, 6).

I'padiunoro 1HDOpPMAaLII€I0 TOYKH € 11 MON0KEHHS (KOOPAUHATH) B1IHOCHO IIOLIMH MPOEKIIi
Iy, I, 11s.

Ha puc. 12 npencraBineHo HaouHe 300pakeHHs (KOCOKYTHA (pOHTAIbHA TUMETPisl) TOUKH A,
po3tamoBaHoi y mpoctopi Mik mmiommHamu mnpoekmii I1i, II> 1 Is. IlpoekmitoBansHi mpomeHi
MIPOXOAATH Yepe3 TOUuKy A B HampanieHi BekTopiB [11*, I12*, I13*, axi nepnenaAuKynsapHi 10 MIIOMIKUH
MIPOEKITiH 1 B TOYII 3yCTpivi 3 IJIONIMHAMHE MTPOEKITiil yTBOPIOIOTH BIAMOBIAHI mpoekiii Touku [11(A1),
[12(A2), I13(A3), siki po3TalioBaHi B MPOEKIIHHOMY 3B’ S3KY.

JIiHi1 3B’s13Ky 3’€IHYIOTh MPOEKIIT TOYOK 1 BOHM NEPIEHIUKYISAPHI 10 OCe MpOeKIii, 110
YTBOPIOIOTHCS B MMEPETHHI CYMIKHMX IUIOLIMH MTPOEKIIIH.

[Ticns mepeTBOpEeHHS HAOYHOTO 300pakeHHS Yy IJIOCKE BCs 1HGOpMAIS TPO MPOCTOPOBE
TMOJIOKEHHS TOYKH, BIJOOPaXKy€eThCsl HA OJIHIN TUIOMIKHI, ToAieHo1 Ha yactuHu [11, Iz, [13. YMoBHI
IpaHMIIl TUTOIIMH MPOEKIIN Ha emopi 103BOJISETHCS HE TOKa3yBaTH.
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YBAT'A!

Yuraroun Takuil emop HEOOXiJHO 3po3yMiTH Bech 00’eM iH(opMaIlii mpo TOUKY 1 MOAYMKH
YSABHUTH [TOBHY KapTUHY i1 OJ0KEHHs B cucTeMi mutonuH npoekuii [11, [Tz 1 I13. [Tpu BukonanHi
MPOCKIII TEOMETPUYHOTO 00’ €KTa OY/Ib-SKOT0 1€PAPXIYHOTO PiBHS, TOOYIOBH MOYNHAIOTHCS 3
MPOEKIIFOBaHHS TOYKH, 1110 BXOJIUTH JIO HOT'O CTPYKTYPH.

[Tpu moOynoBi MpodiIbHOT MPOEKITli BAKOPUCTOBYIOTHh HACTYITHI crtocoOu mooynoB (puc. 14, a
— MPOCKIIIOBAJIbHUIA, O — KOOPAMHATHHIA, B — 3@ JIOTIOMOT'O0 MTOCTIHHOT TPsAMOT):

[ lpoexuymbabHuu KogpauHamHuy
4 V4
Az A; An A;
Y
g 0
X Y3 X Vs
/ >\
o—— ,g
A A
. 7 / Y, 7
a 0
An o4
X g £

3a donomMozow nocmiuHoi

6 -
Ay \/ npamor

Y, b

Puc. 14. Cnocobu nob6yoosu npoexyiti mouku Ha eniopi

[Tono>keHHS TOUYKH y IPOCTOP1 MOKe OyTH 3a/1aHe 3a JOMOMOTO0 TPhOX 11 BUMIpiB (KOOpAMHAT)
mpoToro (adciucoro — X), rubuHo (opAnHaTo — Y), BUCOTOO (aruiikaTtoro — Z), iHaKIle TphoMa
quCIaMu. 3anic KOOPIMHAT TOYKH 3[IHCHIOETBCS Y TAKOMY BUTIIsL: A(X, Y, Z).

CTOCOBHO IUIOUIVH MPOEKI[1H TOUKa MOXKe 3aiiMaTH SIK 3arajibHe, TaK 1 OKpeMe MOJI0KEeHHSI (pHC.
15 a):

1) Touka po3ramoBaHa y MPOCTOpi — BCi ii mpoekmii jexkarh Ha IJIOMIMHAX IPOEKIiH
(Touka A);

2) TO4YKa HAJEKUTh OJHIN 3 IJIOMIMH MPOEKIiNd — OJHa 11 MPOeKIis 30iracThCs 3 TOYKOIO, a
1HIII IeXKaTh Ha ocsax (Touka B);
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3) ToYKa OJHOYACHO HAJIEKHUTHh JBOM ILIOIIMHAM MPOCKIliH (BOHA JIEKUTh HA OJHIN 3 ocei

MPOEKIiil) — ABi 11 mpoeKwii CriBNasalTh, a TPETS CIIBIIAAAE 3 TOYATKOM oceil mpoekiiil (Touka C).

3anexHO BiJl TOJOKEHHSI TOYKU B Til 4M 1HIIIH yBepTi Oyae BU3HAYATUCS PO3TAIIyBaHHS il

MpOeKIIii Ha emtopi (puc. 15, 6):
d) SKIIO TOYKA pO3TALIOBaHAa B IEPINid YBEpPTi, TO TOPU3OHTAIbHA IPOCKIsS TOYKU

3HAXOJUTKCS TIiJT BICCIO MIPOEKIIii, a ppoHTanbHA — HAJl BICCIO MPOEKIIii (Touka M)
0) SKIIO TOYKA PO3TAIlOBaHA B JAPYTiil UBEpTi, TO OOMIBI MPOEKIIii TOYKHU — FOPU30OHTAIbHA 1

(bpoHTaIbHA 3HAXOAATHCS HaJl BICCIO MpoeKIiii (Touka F);
B) SIKIIIO TOYKA PO3TAIIOBAaHA B TPETil YBEPTi, TO TOPU30HTAIILHA MPOEKIIis TOYKH JIC)KHUTh HaJl

BICCIO ITPOEKIIii, a i ppoHTaIbHA POEKILis — ITiJ] Biccio (To4ka E);
I') SIKIIO TOYKA pPO3TAlIOBaHA B YETBEPTiH UBEPTI, TO ii TOPU3OHTAIBHA 1 (PPOHTAIIBHA MTPOEKIIiT

pO3TaIlloBaHi i BICCIO MPOEKIIiH (Touka D).

Z

I 05, o % M

Lho

a 0
Puc. 15. Ilonoscenus mouxu cmoco8Ho NIOWUH NPOeKyill

TBepaxkeHHSA

+*

+*

SIKI110 TUTOIMHY POEKILiN 3Haxo1aThesl y nonoxkeHHi I11 1 Iz, To xoorcniit mouyi npocmopy
0y0e 8ionogioamu ynopsaoko8auna napa moyox Ha NOJAX NJIOWUH NPOEKYil.
CripaBe/UIMBUM € 1 IPOTHIIKHE TBEPDKEHHS — YNOPAOKOBAHIL NAPi MOYOK, WO JIeHcams
Ha NOAX NAOWUH Npoekyiu eionosioac €ouna mouka npocmopy. lls BIacTUBICTH €
(GyHIAMEHTAILHOIO CKJIAJIOBOIO, $SIKA YTBOPIOE OCHOBY MOOYIOBH TPOEKIIIIHHOTO
KpECIICHHKA.

Biacrans Y — BiJ ropu30HTaNIBHOT TPOEKIIT TOYKHU 10 OCI MPOEKIIiH TOPIBHIOE BIJICTaH1 B
caMoi TOYKH JI0 BEPTHKAIBHOT TUIONTUHU TIPOESKITi.

Bincrans Z — Bii BEpTUKAIBHOT MPOEKIIIT TOYKH 10 OCI MPOEKIIii JOPIBHIOE BiJICTaHI Bij
camoi TOYKH JI0 TOPU3OHTAJIbHOT IIOIKUHYU TPOEKIIIH.

Koopaunara Z — nogatHa JJis TOUOK, 1[0 PO3TANIOBAHI HaJ TOPU30HTATBHOIO TUIOMIHHOIO
MPOEKIIA 1 BiI’€MHA JJIsi TOYOK, PO3TAIOBAHUX IIiJ] TOPHU3OHTAIBHOI TUIOMIMHOIO
TIPOCKITIM.

Koopnunata Y — mogatHa asist TOYOK, IO pO3TAIIOBaHI MEPea BEPTHUKAIBHOIO TUIOMIHHOIO
MIPOEKITIN 1 B1I’ €MHA JUTsl TOYOK, PO3TAIIOBAHUX 33 BEPTUKAIBHOIO IIOIIMHOO MPOEKITIi.
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AEKIIIA 2

ITPSIMA

+ Inopmayicto npo npsamy € nani momo ii GopMH, HOIOKEHHS 1 OPIEHTAL] CTOCOBHO ILIOMIUH
npoekiii. [Ipsima ysBisie co60ro O6e3nepepBHy OAHOMApaMEeTPUIHy O€3MEKHICTh TOUYOK.

* Inghopmayicio npo 6idpizox € HaHi, MO BIJHOCATHCA OO CKJIady, CTPYKTYpH, (Gopmu,
TIOJIOXKEHHS, OpieHTalil 1 po3mipiB. CTPYKTypy Bijipi3ka YTBOPIOE YacTHHA MPSIMOi, sKa
po3TanioBaHa MiX JIBOMa KiHIIEBUMH TOYKAMHU.

* Dopma npamoi XapaKTepU3yEThCA TUM, 10 Y OyIb-sIKil i TOUII pajiyc KPUBM3HH TOPIBHIOE
0E3MEeKHOCTI.

+ Posmipu (hopmu 6i0pizka npsamoi XapaKTEpU3yIOThCS YACTUHOKO IPSMOi 1 BiICTAaHHIO MiX ii
KIHIICBIMH TOYKaMH (JJOBKMHA BIJpi3Ka).

Jlist moOymoBH OPTOTOHAIBLHOT MPOECKIIiT MPSIMOT HEOOXITHO BH3HAYHUTH MPOCKIli MHOKHUHU
TOYOK, L0 YTBOPIOIOTH MPSMY. 3PO3yMLNIO, 110 OPTOTOHAIBHUMH MPOEKIIIMU TPSIMOi 3aBXKAU
OyayTh MpsiMi, KPiM TOTO BHITAJKY, KOJIA MPsIMa B MIPOCTOPI MEPICHIUKYIISIPHA 0 OJHIET 3 TUTOIIUH
MpOEKIii 1 /uis 11 moOyHIOBU JTOCTaTHBO TUIBKU IBOX TOYOK, SIKI HaJeXaTh NaHid MmpsMii 1 uyepe3
moOymoBaHi MPOEKIIii TOYOK MPOBECTH MPSIMY.

CTOCOBHO IJIOLIMH MPOEKLINA MpsiMa 3aiiMae 0oginbHe 1 0ocobnuee (4aCTKOBE) MOJIONCEHH.
Oco0nuBe (4acTKOBE) MOJIOKEHHS: MPSAMI PIBHS 1 MPOEKIIOBANIBHI TPSMI.

O3HaYeHHSA

Hosinbrum 8easicacmuvcsi make nOJIONCEHHS, KOIU NPSIMA PO3SMAULOBAHA NOXULO 00 8CIX MPbOX
NIOWUH NPOEKYill, MOOMO NpsAMA He NapaieibHa i He NePREeHOUKYIAPHA 00 HCOOHOI 3 NIOWUH
npoexyiti. Bona mae nazgy npamor 3azanbhozo nonoxcenns (puc. 16).

7
B, /
5;
A
X 0 ﬂ/ A | Y,
Ay
By
Y

Puc. 16. IIpsama 3a2anbno2o nonodicenns

O3Ha4YeHHSA
Ipsima, napaneivha 00 0OHIET 3 NIOWUH NPOEKYIT — HA3UBAEMbCSL NPSIMOIO pisHs (puc. 17).

Ilpsima, nepnenouxyisipHa 00 OOHI€I 3 NIOWUH NPOEKYill — HAZUBAEMBCS NPOEKYIIOBAILHOK
npsimoio (puc. 18).
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Puc. 18. Ilpoexyirosanvhi npsmi
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YBAT'A!

[Tpoexkmuii nmpsmMoi 1 Bigpi3Ka MpsAMOi Ha MapajelibHi A0 HUX IUIOUIMHU MPOEKIii BiIOMBAaIOTH
TOYHO KYTH MK HUMH 1 JIBOMa IHIIUMH IUIOIIMHAMU mpoekuiid. dopma mpoekiiil mpsmoi i
BiJpi3Ka MpsMoi criBnaaae 3 ix ¢opmoro. [Ipoekuii Biapizka KOPOTIIL 32 JOBXKHHY CaMOTO
BiJIpi3Ka.

TBepakeHHA

# OCKiIbKM BCi TOYKHM TOpPM30HTALHOI INpsAMOi piBHOBimmaneni Bixm miomwmam ITi, TO
(dbpoHTaNIbHA MPOEKIIis TOPU30HTaII apayieabHa oci OX, npodiabHa MPOEKIlis mapaieabHa
oci OY, a ropu3oHTajbHA MPOCKIliS BIAPi3Ka TOPH3OHTANI JOPIBHIOE HATYPAIBHOMY
BIJIPI3Ky IPSAMOT, 10 MPOEKIIFOETHCS.

+ Vci Touku GppoHTaNi 0JHAKOBO BijaieHi Big mionmau Iz, ToMy TOpU30HTAIbHA TPOEKIIs
dponTam napanensHa oci OX, npodisbHa mpoekiis napanenbHa oci OZ, a ¢ppoHTAIBHA
OpOeKIliss Bifgpi3ka (poOHTANi JOPIBHIOE HATypaJlbHOMY BIpi3Ky TpsAMOi, IO
MIPOCKIFOETHCA.

+ OcKinbku BCi TOukM mpo(ilbHOI NPAMOI OAHAKOBO BimmaneHi Bim miommuu I3, TO
TOpPH30HTAJIbHA TPOEKIis 1 (poHTaNbHA TPOEKIis mneprneHaAuKysipHi a0 oci OX, a
npodinbHa MPOEKIIis JOPIBHIOE HATYPATBHOMY BiJPi3Ky IPSAMOI, IO MPOEKIIFOETHCSI.

+ SIKIo npsMa mapajenbHa JABOM IUIONIMHAM IIPOEKIiA, TO BOHA IEPIECHAMKYISAPHA 0
TPETHOI 1 MPOEKIIIOETHCS HA HEl B TOUKY, a Ha JIBI 1HIII TUIONIMHM MTPOEKIIiH BiAPI30K TaKoi
IPSMOI MPOEKILIIOETHCS B HATYPAJIbHY BETMUHHY.

O3HayeHHsA
Cnio npamoi — ye mouxa nepemuny npamoi 3 niowunamu npoexyiu (puc. 19).

Cain npamoi y mouuHi [11 Ha3uBaeTbest copuzonmanvrum, y nnouusi [z — ggponmanvruum, y
wiomuHi 113 — npoginenum.

Puc. 19. Cnio npamoi

IIpaBHAO
I 3HAx00%4#CeH s 20pU3OHMANILHO2O CNIOY NPAMOI HeOOXIOHO NPOO0BHCUMU HPOHMATLHY
npoexyiro npamoi 0o nepemuny 3 siccio OX; 3 yiei mouxu nposecmu nepnenouxyasap 0o oci OX

i npooosIHCUMU 11020 00 NEPEMUHY 3 20PUZOHMATLHOK NPOEKYIEI 3a0aHOI NPAMOI, Ysi MOYKA i
0yoe wyKanor.

s 3Haxo0dcenHs GpoHmanvHo2o cioy npsamoi HeoOXIOHO NPOOOBHCUMU COPUZOHMATILHY
npoexyiro npamoi 0o nepemuny 3 siccio OX; 3 yiei mouxu nposecmu nepnenouxyasap 0o oci OX
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[ nPOO0GA’CUMU 11020 OO0 Nepemuny 3 (POHMAILHOW NPOEKYIE 3a0anol npamol, ys mouxa i
OyOe wyKamoro.

Cainu M 1 N npssiMoi IUIATh ii Ha YaCTUHU, 10 PO3MIIIEH] B PI3HUX OKTAHTAX 1 HA SIKi POCTIp
posouBatots miommuu 11 i 2. Tomy 3a mpoekuismu npsiMoi abo ii caizaMud MOKHA BU3HAYUTH
MIOJIOKEHHS TPSIMOT B TIPOCTOP1 BiIHOCHO IJIONIWH MPOEKIIii, BCTAHOBUTH, Yepe3 SKi OKTAHTH BOHA
MIPOXO/IUTE.

[ToArOXKEHHS TOYKH i IpAMOi

[HIMEHTHICTH TOYKH 1 MPsAMOI MapaneIbHUM MPOCKIiIIOBAaHHAM HE MOpYyIIyeThesi. Ha ocHOBI
1€l BJIaCTHBOCTI MOXHA C(hOPMYITIOBATH YMOBY HAJISKHOCTI TOYKH MpsiMill y ripoctopi (puc. 20).

TBepakeHHA
# SIKII0 B IPOCTOpPI TOYKA JIEKUTh Ha NPAMiH, TO HAa €HIOpi MPOEKLii TOUKU JIeKaTh Ha
OJTHOMMEHHHX TPOEKIIISX I[i€] MPsMOT.

4 SIKu10 B pocTopi mpsiMa MpOXOAUTH Yepe3 TOUKY, TO Ha EIopi MPOEKIIii MPsSMOT IPOXOIAThH
Yyepe3 OJHOWMEHHI MPOEKIii i€l TOUKH.

AlA, A,/ i
B8, B,)  EXams Ha rpaML ala, a,/

ac, o)

PP, P,)
0, b,)
FE, £,
FIF, F,)

He fEXamb Ha Apamy ala, a,/

Puc. 20. Ilonoocenns mouxu i npsmoi
BHCHOBOK

AKwo xou 00Ha i3 npoeKyiti MoYKuU He JeHCUMsb HA 8i0N0BIOHIL NPOEKYii NpsAMOi, Mo moyka He
JIeHCUmMb Ha NPSMILL.
B3aeMHe ITOAOKEHHS ABOX IIPAMUX

[Tpsami iHii y IpOCTOPI, 110 MPOXOJATH Yepe3 ABa BIAPI3KH, 110 iX BU3HAYAIOTH 1 B 3AJIEXKHOCTI
BiJl BITHOCHOTO pO3TalllyBaHHS BIAPI3KIB MOXYTb OYyTH napaneibHumu, nepemuHamucs abo
MUMOOIHCHUMU.

TBepOAIKEeHHS

4 SIkmo ABi mpsAMi y MPOCTOpI MapanesbHi, TO iX OAHOMMEHHI MPOEKIii TAKOX MapanesbHi
(puc. 21, a).
JUis mpsiMMX 3arajbHOTO TOJIOXKEHHS CIPaBeUIUBE U obepHene mepodiCenHs: SKIO JBI
OJTHOWMEHHI MPOeKLii NpSIMUX MOMAPHO MapaelibHi, TO MPsAMi Y IPOCTOpPi MapaebHi.

4 SIKmo ABi MpsAMi y TIPOCTOPi MEPETUHAKOTHCS, TO iX OJHOMMEHHI IPOEKIIil MEPETUHAIOTHCS
MK COOOI0 B TOUKAX, SIKI € MPOEKLIIMU TOUKU MEPETUHY JaHUX NPSMHUX, NPH LBOMY IIi
TOYKHU-TIPOEKIIii MOBUHHI JIeXAaTH Ha OJHOMY i TOMY K MEPHEHIUKYIISAPI 0 BIMOBITHOI OCl
npoekiii (puc. 21, 6).

4+ SIKuio ABi mpsAMI He TapasIeNbHi i He MEPETUHAIOTHLCS, TO BOHU MUMOOGKHI (puc. 21, B).
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Puc. 21. Bzacmne nonosicenus 080X npsamux

JineHHS Biipi3Ka OpgMoi B 3aJaHOMY BiTHOIIEHHI

Binpizok mpsimoi niHiT MOKHA TOJITUTH TOUYKOO Y OYyIb-SKOMY 3a/1aHOMY BiHOIIEHHI. Touka
MOKe OyTH pO3TaIIOBAHOIO SIK HA CAMOMY BiJIPi3Ky, TaK i 3a MekaMu, TOOTO Ha IPOIOBKEHHI HOTO.

TBepa:keHHA

+ SIKII0 TOYKA HAJIEXKHUTH BiIPI3Ky MPAMOI, TO BOHA JLIUTH BiAPI30K Y OY/Ib-IKOMY 3aJ1aHOMY
BifHOIIEeHHI. Take AiIeHHs HA3UBA€ThbCs sHympiwHim (puc. 22, a).

# SIKII0 TOYKAa HANEKHUTH MPSMIN JAHOTO Bipi3Ka, ajie JIEKHUTh HE Ha BiIpi3Ky, a Ha HOro
IPO/IOBXKEHH1, TO BOHA TaKOX JIIMTh BIJIPI30K Y OyAb-IKOMY 3a/laHOMY BiJHOIIEeHHI. Take
TTIEHHSI HAa3UBA€EThCS 306HIWHIM (pUC. 22, 0).

IIpaBHAO

1l]o6 nodinumu 8i0pizok npamoi y 3a0aHomy GiOHOUIEHHI, HeOOXIOHO cnouyamky 3 6yO0b-AKoi
MOYKU KiHYsl GIOpI3KA O008IIbHO Nposecmu OONOMINCHY HPAMY, AKY NOOLIUMO ) 3A0AHOMY
8IOHOWEHHI, HanpuKnao 2:3, Ha pieHi yacmunu 6y0b-aKoi 008xHcUHU (Ha puc. 22 — 8i0K1A0eHO
n’samv 00Hakosux 6iopiskie). Kpatinio mouky 3’€OHyemo 3 iHwum KiHyem GiOpizKa i uepe3
MOYKY, W0 OLMUMsb GiOPI30K Y 3A0AHOMY BIOHOUWEHHI NPOBOOUMO NPOMIHbL NAPALEILHO 00
no6y008an020 8iopizKa.

Puc. 22. Jlinenns siopizxa npsmoi' y 3a0anomy 6i0HOULeHHI
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BusHayeHHS NOBXWHU Bifpi3Ka IPsSMOi
1 KyTiB HaxXuAy HOro [10 TIAOIIUH IPOEKITiH

Kyt Mix npsiMoio 1 IUIOINIMHOIO BHU3HAYAETHCS KYTOM, SIKMM CKIIAZaeTbcs 3 MpsIMOi Ta ii
opToroHanpHOi mpoekuii. Lleil xe KyT MOKHa BU3HAYUTH K JOJATKOBUH O TOCTPOrO KyTa MiX
MIPSIMOIO 1 HAINIPABJICHHSM ILIOIIUHHA, YTBOPIOIOYH KyT 90°.

JloBxkuHY Biapi3ka MpsAMOI 1 KyT HOro HaXuiay 0 IUIOUIMH MPOEKIii MO)KHAa BHU3HAUWTH,
BUKOPHCTOBYIOUH 1OOYJOBY MPSIMOKYTHOTO TPUKyTHHKA (puc. 23 a, 0).

a
Puc. 23. Buznauenus 0osdicunu 8iopizka ma Kymie Haxuiy 1oeo
00 NAOWUH NPOeKyiil

VY npsmoxytHOMY TpuKyTHUKY ABK (puc. 23, a) oauH 3 KaTeTiB JOPIBHIOE MPOEKIIii Bigpizka
Ha momuHy P, a npyruit — pi3HHIN Biaganei Touok A 1 B KIHIIIB JaHOTO BiApi3Ka BiJ IJIOMKUHA P
(BK=BB1-AA1). 'inoreny3a AB npsiMOKYTHOr0 TpUKYTHHKa HaxujeHa 10 kareta AK mijg KyTom o,
SIKUU JTOPIBHIOE KYTY Haxuity Biapizka AB no romunau P.

[ToOynoBanuii B miouuHi P npsimokytHuil TpukyTHuk A1Bi1Bo Bu3Hauae paiiicHy BennyuHy
MpsIMOIi JIiHI1, a KYT 6 — KyT HaXWJIy OPSAMO]1 10 TUIOIIMHU TPOEKIIIH.

TBepazkeHHA

+ JloBXMHY Bijpi3ka MpsAMOi 3a HOro MNPOEKIIAMH MOKHA BHM3HAYMTH SK TilOTEHY3Y
MPSIMOKYTHOTO TPUKYTHHKA, OJTHUM 3 KaTETiB SKOTO € OJHA 3 MPOEKI[iil JaHOTO BiApi3Ka, a
JIPYTUM KaTeTOM — abCOI0THA BEIMYMHA aNreOpaidyHoil pi3HUIII BifcTaHeH BiJl KIHIIB APYroi
MPOEKIIii BiIpizKa 10 OCi MPOEKIIiH.

+ SIKI0 BiAPI30K TMapajeNbHUH O TOPM30OHTAIBHOI IUIOIIMHM TPOEKIiH, TO KyT MiK
TOPU30HTAJIBHOIO MPOEKIIIEI0 JAHOTO BiApi3Ka 1 BICCIO MPOEKIiN TOPIBHIOE KYTY HaXWIy
€aMoro BiJIpi3Ka /10 BEpTUKAIBHOI IJIOIUHYU MPOEKIIH.

* SIKIo BIAPI30K TapajeNbHUM 0 BEPTHKAIBHOI IUIONIMHM IPOEKIid, TO KyT MiK
BEPTUKAIBHOIO TUIONMIMHOIO JAHOTO BiJIpi3Ka 1 BICCIO MPOEKIM JOPIBHIOE KYTY HaxXUIy
CaMoT0 BiJIpi3Ka J0 TOPU30HTAIIBHOI TIJIOMIMHU TTPOSKITIH.

+ KyT y TPUKYTHHUKY Mi KaT€TOM — TOPU30HTAILHOIO MPOEKIIE BiIpi3ka i rimoTeny3oro,
Horo AifiCHOI0 BETMYMHOIO, JOPIBHIOE KYTY HaXWJy CaMoro BiJpi3Ka /0 TOPHU30HTAJIbHOL
IUTOIIMHY MpoeKLii (puc.23, 0 — KyT o).
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+ KyT y TpUKYTHHKY M KaTe€TOM — BEPTUKAILHOK MPOEKLIEI0 BiApi3Ka i rimorenysoro,
Horo AiliCHOIO BEIMYMHOIO, JOPIBHIOE KYTY HaxHJIy CaMOTO Bipi3Ka 0 BEPTUKAIBHOT
IUTOIIMHY TpoeKuii (puc. 23, 6 — kyt P).

Bunagky mpoeKIlifoBaHHS ITAOCKHX KYTiB
TBepAKEeHHSA

+ [psaMuil KyT MPOEKIHIOETHCS Y BUIVISAAI MPSIMOro KyTa, TOIi KOJM OJHA 3 HOro CTOpiH
napajnenbHa 10 OJHI€T 3 IUIOUIMH MPOEKIid, a Ipyra He MEepHeHAMKYISIpHA 0 M€l K
TJTOIIUHH.

+ SIkuio o0uBi CTOpOHH OYIb-AKOT0 KyTa IapasieibHi 10 OHI€] 3 IUIOUIMH MPOEKLiii, TO Ha
IO TUIOIIMHY MPOEKIIii BiH MPOEKIIIOETHCS B NIHCHY BEIMYHHY.

Teopema

Axwo y npocmopi 3a0ano 08i 63aEMHO NePReHOUKYIAPHI NPAMI, WO NePemuHaromoscsl, i 00HA 3
HUX PO3MAU08AHA NAPANENIbHO NIOWUHI NPOEKYIl, MO iX npoeKyii Ha Yill JHc NIOWUHI NpOoeKyil
maxoic 6y0ymuv 63a€MONEPNEHOUKYIAPHI.

IIPOEKIIII ITAOIIIMH TA IX BIOCIKIB

[InomuHa B ycix HampaBieHHSX Oe3MeXHa, HE Ma€ KPUBU3HU 1 CTPYKTYPHHUX CKIIaJJOBHX.
[adopmartis CTOCOBHO IUIOIIMHY BKIIIOUAE JIaHi mpo ii popmy, MosioskeHHs, OpieHTAaMio 1 po3mipH il
opieHTaIil.

dopma MIIOUIMHA XapaKTepHa THUM, 10 0 Hel MOJKHA IPUKIIACTH MPSMY, IKa MOXe MaTu Oy/Ib-
sKEe HampaBjieHHs. Y Oyab-IKOMY MICIi ¥ B yCiX BaplaHTaxX IOJIO)KEHHs MpsIMOi BCl ii TOYKH
CHIBIAJAI0Th 3 IUIOIIMHOIO.

[TnomuHa y mpocTopi MOBHICTIO BH3HAYAETHCS HACTYMHHMH T€OMETPUYHHUMH EIeMEHTaMU
(puc. 24):

1) Ttproma Toukamu A, B, C, siki He Jie)aTh Ha OJHIN MPAMIi;

2) mpsmoro N i Toukoro C, sika He JISKUTh Ha il MpsMiii;

3) nBoMa mpsiMUMH, 1110 TiepeTHHarThCs — N i F;

4) nBoMa mapaneabHUMHU NpsMUMU — N i M;

5) Oynb-sKUM BifcikoM, HampuKiIaa, TpukyTHukoM ABC.

[TonoxeHHs 1 Opi€HTAIII0 TUIOIMHN TAaKOXX MOKHA 3a/1aTH OJIHI€I0 TOYKOKO 1 HAIPaBICHHIM
HOpMaJTi 10 TwIomKHY. [Ipy mboMy Bif OJHOTO BHIY 3aJaHHS TUIOIIMHHE MOXHA JIETKO TIEpeHTH 10
1HIIIOTO.

SvolHa oouHUILS RAGULEL

[hnowiuma

Puc. 24. Cnocobu 3a0arnns niowunu
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[Tnommuuaa HE MOXKE MPUKWMATH y4acTh B YTBOpPEHHI (popMHU JeTali, Tak K BOHA OE3MEXKHa.
[Tpoekii BCiX TOYOK IJIOMIWHHM CITIBIAAAI0Th 3 yciMa TOYKaMHM TUIOITMHYU TPOeKIliid. ToMy B TexHiIi
MPUHHATO 3aJlaBaTH IUIONIMHY ii BiAcikamMu. Ha npakTwii HaidyacTilie IUIOMKUHY 33ai0Th
MPSMOKYTHUKOM a00 kosioM. OJIMH BiJICIK 3a/1a€ OJIHY IUIOIIKHY, aji¢ OJ{HA TUTOIIMHA HE MOXKEe MaTH
OyIb-SIKy KUIBKICTh BiJICIKIB.

Criocib caimiB

[Tpu po3B’si3yBaHHI MPAKTUYHKX 33]1a4 YaCTO 3aCTOCOBYIOTH 300paKCHHSI TUIOIIUHU Ha CIMopi
3a JOTIOMOTOF0 TPSIMUX JIiHIM, TIO SIKMX BOHA MEPETHHAE TUIOMMHN Tipoekiid [Ty, 1o, ITa.

O3Ha4YeHHSA

Cnioom naowguHu HA3UBAECMbCS NPIMA, NO SKIU Ysi NIOWUHA NEPEMUHAEMBCS 3 NILOUUHOIO
npoexyitl (puc. 25).

7 /
I Pz -
POHMA/IbHUU C/I0 [poginsHud caid
/D
2
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X 0
X g
[ gpu3soHmansHud g
Py
To4ka cxooxeHHs cadl /Cy
Y
a 0

Puc. 25. Criou nrowunu

[TonokeHHs TUIOIMHYU B MPOCTOPI MOBHICTIO BU3HAYAETHCS 3a/laHHAM JBOX ii ciifiB. KoxHa
napa CJ1iJliB IJIOUIMHU EPETUHAETHCS Ha BIIOBIIHIHM OC1 MPOEKLiH, 115 TOUKa epEeTUHY HA3UBAEThCS
MouKol0 cxo0dcennss cnidie. IlommHa 3arajJbHOrO MOJOXKEHHS Ma€ CHil Yy KOXHINH IJIONIMHI
MIPOEKIIIM, 11l CIIIN YTBOPIOIOTh MPUKymuux ciioig (puc. 25, 6).

O3Ha4YeHHSA

IIpsima nepemuny 0anoi niowunu P 3 20pu30HmManvHow niowuHow npoexyii Ha3u8aemvcs
2opuzonmanvium cuioom naowyunu (P1), 3 @ponmanvnoro naowumolo npoexyiu —
pponmansrum cnioom (P2), 3 npoginsroro niowunoro npoexyiii — npoginenum caioom (P3).

YBAT'A!

Crif MIOMWHY Ha TUTONTHHI MTPOEKITIN 301TaeThCsl 31 CBOEIO MPOEKITIEI0 Ha ITiH IJIOIINHI, a IpyTa
MPOEKITIS IIHOTO X CJITY JISKATh Ha BIAMOBIIHIN OC1 TTPOEKITIH.
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Bifcik mmAoImmHu

[Tpukag0M HAIOBHEHOTO BiICIKY € BiJCIK, SKHi yTBOpro€ KOHTYp TpukyTHHKa ABC (puc. 26)
1 YacTHHA IUIOIIMHM, IO PO3TAIllOBaHA B CEpeAMHI HOro. Yci TOYKM KOHTYPY CIHIBIAJalOTh 13

IIJIOIIMHOIO.
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Puc. 26. Posmipu, popma i opienmayisn ckiaoHo2o i0CiKy

CTOCOBHO TUIONIMH MPOEKINH BIACIK 1 IUIONIMHA 3aiiMalOTh 008i1bHe TOJIOKCHHS (3aeanbHe
MOJIOKEHHS, pHC. 27) i ocobnuese (uacmrose, puc. 28, 29). Ilnouman 0COOIUBOrO MOJIOKEHHS — 1€
IUTOIIMHY PiBHSA 1 MpoeKuitoBasbHi. Jlani Ha KpecIeHUKax IUIONIMHN Oy/IeMO 3a/1aBaTH BiJICIKaMH.

YBAT A!
[TnomuHa 3araabHOTO MOJOXKEHHS SK 1 Oyab-SKuid 11 BiACIK, OXMJIA O BCIX TPHOX IUIOMIUH
MPOEKIIii.
Ve
5, 5,
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o/ R
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X a £

A, 5

RN

g
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Puc. 27. I[Tnowuna i 8i0cik 3a2anbHo20 NOLONCEHHS
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Y KOHTYpH BiACiKy BrmcaHo koi10. Moro mpoekiii Matots dopmy ermimcis. Benuki Bici emincis
JOPIBHIOIOTH JOBXKHHI JllaMeTpa KoJia 1 X Mpoekuii napanensHi: Ha miomuHi [11 — ropuzonTani, Ha
rwiomuHi [Tz — pponrani, Ha mnonwmHi 113 — npodineHii npsimiid. JloBkuHa Maux oceit 3aJeKUTh BiJl
KYTiB HAXWITY BIZICIKY /1O TUTOIIIH MPOEKIIii, SKIIO 11 KyTH Pi3Hi 0 BETMYMHI, TO 1 X JOBXKHHU TAKOX
OyayTh Pi3HHMH 1 BiIHOBITHO (pOpMa MPOEKIIH BiACIKIB BiAPI3HAETHCS BiJ AiHiCHOT popMu BiacCiKy
no-pizHomy (puc. 27).
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y [KLM |- npogiibHa naowuHa
7

Puc. 28. ITnowunu pisns

O3HaYeHHSA

IInowuna, axka He napaneivbHa i He NEPNEHOUKVIAPHA 00 IHCOOHOI 3 NIOWUH NPOEKYil,
HA3UBAEMbCSL RIOWUHOIO 3A2ATbHO20 NOA0MCceHHA (puc. 27).

IThowuna, sika napanenvha 00 OOHIET 3 NAOWUH NPOEKYIl HAUBAEMbCS NIOUWUHOIO DIGHS
(puc. 28).

IInowuna, sKka nepneHOUKYIApHA 00 OOHIEi 3 NIOWUH NPOEKYil  HA3UBAEMbCS
npoexuirosansvrnoio naowunoro (puc. 29).
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Puc. 29. IIpoexyirosanvhi nnowunu

IIPSIMI AIHII I TOYKH HA IIAOLIIHUHI

Jiis moOynoBu 300pakeHHs MPsIMOI JIiHI1, SKa JIEKUTh B JaHIM IUIOMIKHI, BUKOPUCTOBYIOTh
BIJIOMI 3 €JIEMEHTAPHOI TeOMETPIi TBEePAIKEHHS:

+

+

+

mpsiMa HaJSXKHUTh TUIONINHI, SKIIO BOHA MPOXOJUTH Yepe3 JBl TOUKH, IO JISKATh Ha IIIH
IUIOIIMHI;

MpsiMa HaJISKUTh TUIOIIMHI, SIKIIIO BOHA MPOXOIUTh Y€pe3 TOUKY, IO JISKUTH Y i TUIOIIHHI,
1 mapaJjiesbHa MPSMIi, 110 TAKOXK JICKHUTH B I TUTOIIUHI;

IpsiMi Y TUIOIIMHI MOXKYTh 3aiiMaTH P13HI1 MOJOKEHHS BIIHOCHO IUIOIIMH MTPOEKIIii.

VY nomuH1, KpiM NpSIMUX JOBUIBHOTO (3arajibHOTO) MOJIOKEHHS MOXKHA HAMITUTH 1 JIiHIi, 110
3aiiMaloTh 0COOJIMBE TIOJIOKEHHS BIZTHOCHO TUIONIMH MPOCKIINA — 2010611 JiHil naowjunu. J1o Takux
niHii BigHOCATHCS (puc. 30):

27



1) npsmi JdiHii, SKi HapanenbHi 10 IUIOHUIMH MPOoeKiid — 2opuzonmans (h), pponmans (f) i
npoginona npama,
2) niHii Hatoinbwozo Haxuay naowuHu 1o wiouH npoekiii (BL, BM).

& B,

Puc. 30. I'onoesni ninii nrowunu

O3Ha4YeHHSA

+ Ilpama h, saxa nexcumo y oaniti nrowuni [AABC] i napanenvna 2opuzonmanvuit naowuni
npoexyiu 111, nazusaemuvcs opuzonmaniio naowunu [AABC].

+ Ilpama f, saxa neacums y Oaniti niowuni [AABC] i napanenvna (pponmanvuii niowuni
npoexyii 1, nazusaemoca pponmannio naowunu [AABC].

+ [Ipsama, sixa nesxcums y daniu niowuni [AABC] i napanenvna npoghineniti niowuni npoexyitl
115, Hazusaemovcsa npoPineHor0 npaAmo.

+ Jlinicro naiibinouwio2o naxuiy niowunu 00 naowun npoexyii Iy abo I nasuearomo npsmi
(BL, BM), wo nescams 6 0aniti niowuni i nepneHOUuKyIapHi 8i0n08IiOHO 00 20pu3oHmaii abo
@poumani yiei niowuHu.

+ Jlinieto naiidoinowiozo ckamy naowunu Hasueacmovcs npama (BM), sxa nescumov 6 yiti
NIOWUHI 1l NEPREHOUKYIAPHA 00 20PU3OHMANbHOL NPOEeKYTl 20pU30HMAi OAHOI NIOWUHU.

Ha ocHOBI BIacTHBOCTI MapayiebHOTO MPOEKIIIOBAHHS MPO B3AaEMHY NEPIEHIUKYISAPHICTh
NpsIMUX JIIHIM BCTaHOBJEHO, IO MPSMUN KyT, YTBOPEHHH TOPU3O0HTAIUIIO 1 JIHIE HaMOLIBIIOro
HaXWIy, MPOEKUIIOETHCS Ha IO MJIOUIMHY 0e3 CIIOTBOPEHHSI.

B okpemomy BUMaaKy IpsiMi, III0 BU3HAYAIOTH TUIOLIUHY, MOXYTh JIEKAaTH HA CAMUX TUIOIIMHAX
npoekuiil. Tozi i npsMi Ha3UBaIOTHCS COAMU RAOW KU, TOMY 1110 M0 IUX IPSAMUX IUIOIMIMHA (SKa
BU3HAYA€THCS ) NEPETHHAETHCS 3 IUIOMIMHAMHE MTPOEKITIH.

[TobynoBa TOYKM, siKa HANEXWTh MaHIM IUIONIUHI, Mependadae moOydOBY B I TUIOMIMHI
IPSIMOT, 10 IPOXOIUTH Yepe3 AaHy TOUKY.
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TBepaAxKeHHA
+ Touka, B3sTa Ha Oy/Ib-sKiii 3 IPSAMHX, 1[0 BU3HAYAIOTH [UIOIIMHY, HAJIEKHUTH JaHii IIONINHI.

+ [IpsMa HaJIeXHUTh IUIOLIMHI, AKIIO BOHA MA€ 3 IJIOLIMHOIO B CIIIbHI TOUKH.
+ JIoBiIbHA TOUKA HANEXKWThH IUIOLIMHI, AKIIO BOHA HAIEKUTH NPAMIl, AKa JIEKUTH Yy Ll
[UIOIIMHI.

+ Bynb-gKa TOuKa, 10 JIEXKUTH HA TOPU30HTAILHOMY YM (DPOHTAJILHOMY CIiOBI ILIOIIUHY,
HAJIEKUTH Lii [IOILUHI.

* IIpsiMa JIeXKUTH Y TUIOLIMHI, AKIIO Ti CITI/IM JIeKaTh Ha OJHOMMEHHMX CITiIaX [UIOIMHH.

+ [IpsMa HajeXUTh IUIOIIMHI, SKIIO OJHA i NPOEKIis mapajieilbHa OIHOMY 3 CIiiB wLi€i
IUIOIMHY, a IPYra MPOEKIlis Ma€ 3 1HIIUM CJiI0OM IUIOMIMHU CIUIbHY TOYKY (HAaIpUKIIA,
TOPU30HTAII 1 (PPOHTATH IIJIOMIUHHU ).

+ [OpU30HTAJIb IUIONIMHH | TOPU3OHTAIBHHI CJIiJ IVTOIIMHA MiXK COOO0K0 IapaeibHi. 36i0cu —
NPOEKIil TOPU3OHTANI MapajenbHi OJHOHMEHHHUM TPOEKIIsIM TOPH30HTAIBHOTO CIiTY
TUTOIMHH.

+ ®poHTaNb MIOMMHK 1 (QPOHTATBHMI CIIJ IUIOIMHA MK COOOK HapaneibHi. 36iocu —
npoekiii ppoHTani napanenbHi OTHOMMEHHUM MPOEKIISIM (PPOHTAIBHOTO CIiAY TUIOIIHHH.

+ Jlinin HaHOIIBIIOro CKaTy IUIOMIMHU 1 TOPM3OHTAIBHMN CIiJ IUIONMHH MiK COOOHO
NEePIeHIUKYIAPHI. 38i0cu — FOPU30HTANIbHA MPOEKIIIS JiHIT HAWOIBIIOTO CKATY TIOUIMHH
HEPIEHIUKYIIIPHA TOPU30HTAIILHOMY CJIiTy TUIOIIMHY (TOYHIIIE, TOPH30HTAIBHINA MPOEKIIii
TOPU30HTAIILHOTO CJIiy TUIOIIUHH).

JIEKIIIS Ne 3

MO3UIIIAHI I METPUYHI BJACTUBOCTI IPAIMOKYTHUX IMPOEKIIIHA AP
EJEMEHTAPHUX TEOMETPUYHUX PIT'YP

XapakTep B3a€EMHOTO IOJIOKEHHSI JBOX T€OMETPUYHMX €JIEMEHTIB MOXKHa BU3HAUUTH 32
npoekuisvMu. MOro O03HAKM BH3HAYAKOTHCA TIO3UIIMHMMH BIACTMBOCTSMH  HPOEKIiH map
reOMEeTPUYHUX eJIeMeHTIB. Taki BIaCTUBOCTI € OCHOBOIO PO3B’SI3yBaHHS MO3UIIIIHUX 3a7a4 HAPUCHOT
reomerTpii, sKki mnependadarOTb T€OMETPUYHI IMOOYAOBH, IMOB’s3aHI 13 B3a€EMHUM MOJOXKEHHAM
reOMEeTpUYHUX eneMeHTiB. [IpukiagamMu MO3UIIMHMX 3a7ad MOXYThb OyTH: MOOyIOBa TOYKH
NEPEeTHHY MPsIMOI 3 IJIOLIMHOI0, MOOY0Ba JIiHIi MEepeTHHy ABOX IUIOIIMH, a00 TBOX IOBEPXOHB,
TOLIO.

O3HaYeHHSA

Ho3uyintnumu nazusaromscs 3a0aui, y X00i p038 '53)8AHHSL AKUX MONCHA 00EPHCAMU 8ION0BIOb
NpO HANEHCHICMb elleMeHma (MOUKU) Yy NIOMHONCUHU (NPAMOT) DeamercHoCcmi (N08epXHi).
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Jlo mo3uIiiHMX 3a7a4 BIIHOCATHCS 3a/1adl Ha BU3HAYCHHS CIIUTBHUX CJIEMEHTIB, 10 HaJICKaTh
PI3HUM TeoMeTpUYHUM 00’ €xTaMm. [lepusy epyny 3a0auy MOXHA 00’ €IHATH SIK 3a7a4di Ha HAJICKHICTb.
Jlo HUX BITHOCSTHCS 3aa4i:

a) HAJICXKHICTh TOYKH npsimiit (A € L);

0) HaJIeXKHICTh TOYKH TTOBEpXHi (A € Q);

B) HAJIEKHICTH MpsiMoi moBepxHi (L € Q).

Jlo Opyeoi epynu BITHOCATHCS 3a1adi:

a) nepetuH aBox npsamux (M M N);

0) mepeTHH MOBEPXHi 3 MOBEPXHEO (X M Q);

B) MEpETUH NpsAMOi 3 noBepxHero (L M Q).

[lix MeTpuYHHMH pO3YyMIilOTh 3aJadi Ha BU3HAYCHHS BiJCTaHEH, KYyTiB 1 IJIOIII B MPaKTHII
IH)KEHEpHOI JisUTbHOCTI. MeTpHuuHI 3a1avi «y YUCTOMY BHIJISAI» TPAIUIAIOTHCSA PIIKO, 3HAYHO
YacTilie po3B’sI3yBaHHS METPUYHUX 32/1a4 MEPEIUTITAETHCS 3 PO3B’A3YBaHHIM MO3UIIIHHUX 3a]1a4.

O3HaYeHHSA

Mempuunumu nazuearomovcs 3a0aui, pO36'SA30K AKUX NOG'A3AHUL 13  3HAXOONCEHHAM
Xapakmepucmux 2eOMempuUyHUx e1emMeHmis, AKi 6U3HA4aAomMovCsa UMIPIOGAHHAM JIHIHUX a00
KYMOBUX 8eIUYUH, 6CMAHOBLEHHS CNPABAHCHBOI hopmu gicyp.

Pi3HOBUIIB METPUYHUX 3a/1a4 O6araTo, IPOTE KOKHA 3 HUX CKIIATAEThCS 3 IBOX OCHOBHHUX:

1. BusHaueHHs BifCTaHI MK JBOMa €JIEMEHTAMHU.

2. 3HaXOPKCHHS BEJTMYWHU KyTa MXK JJBOMA MIPSIMUMH, 10 IEPSTHHAIOTHCS.

[HKOIM OBOAMTHCS PO3B’A3YBATH MPOTHIICKHY 33/1ady: MOOYTYyBaTH BiIPi30K MPSIMOi a00 KyT
MDK JBOMA MPSMHMH 32 3aJaHWMH JIIHIMHUMHU 1 KyTOBUMHU BeJIMYMHAMU. JJIsT pO3B’sI3aHHS TaKHX
3a/1a4, KpiM MOBHOTHU 300pakeHHsI, MOTPIOHO 100 11€ 300paXkeHHs OyJI0 METPUYHO BU3HAYCHUM.

BaxnuBy ponp TpH po3B’sA3yBaHHI METPHUYHUX 3a7ad BiAirpae Takoxk MoOya0Ba
MePIeHINKYIIApa 0 TIOMmKHU. Ha OCHOBI IUX 3a/1a4 MOKHA PO3B’sI3aTH OY/Ib-SKYy METPUYHY 3a/1a4y.

[lepeTuH HAOLIMH, IO 3a4aHi CAlJaMU

JIB1 TUIOIIMHY MEPETUHAIOTHCS MO MpsMii JiHii. [Ipsma niHiA y mpocTopl BU3HAYEHaA, SKIIO
BiJIOMa OJIHA TOYKa Ii€i mpsIMOi 1 11 HampaBIeHHs a00 JIBI TOUKH LIi€i MPSIMOI.

3BificCH BUTIKa€, 110 JUIsI TOTO, MO0 BU3HAYUTH MPSAMY MEPETUHY IBOX IUIOMIMH HEOOX1THO
3HAWTH JB1 CHUIbHI TOYKH IUIOIIMH, SIKI BU3HAUAIOTh LIYKAHY MPAMY iX MEpeTHHY, a0 OJHY TaKy
TOUKY 1 HallpaBJIeHHs JiHIi NEPEeTHHY.

B okpemoMy BUMaKy TOUKaMU MOXKYTh OyTH CIIAM i€l TPsSMOA.

TBepAKEeHHSA

+ OCKIIBKM [IBI IUIONIMHM TMEPETHHAIOTHCA MO NPAMIM JIiHi, TO s i moOymoBU IOCUTH
BU3HAYUTH:
v' 1Bl TOUKH, SIKi OJHOYACHO HAJIEKATH 0OOM IUIOIIMHAM;
v/ OJIHY CHiJIbHY TOYKY i HATIPSIM JIiHIT IEPETHHY.

+ SIKIIO IUIOIIMHY 3a/IaHi CBOIMH CITilaMu, JIiHisl IEPETUHY BU3HAYAETHCA TOYKAMHM TIEPETHHY
OJIHOMMEHHUX CIIIIB IIOMINH.

+ SIkmo xo4a 6 0JHa Tapa OJHOMMEHHUX CIIiIiB IEPETUHAETHCS, TO TUIOIMHH IIEPETUHAKOTHCS.
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% 3aleKXHO BiJl po3TallyBaHHA IUIOMIMH Y IPOCTOPI, 10 MEPETUHAIOTHLCA JiHisA iX IEPETHHY
Moxke Matu B cuctemi Ili, Il2 nBa ciimm (ropu3oHTanbHUM 1 (QpOHTANBHUIL), OAMH
(ropu3oHTaNbHUHN UM (PPOHTANBHUI) 200 HE MaTH YKOJHOTO. SIKIIO IpsiMa MepeTuHy Mae JBa
CIIZIH, TO II€ — IPSIMa JIOBUILHOTO MOJIOKEHHS YU PoQIbHA IPSAMA, YU MPsIMA, SKa IEpeTHHAE
BiCh MPOEKILIiH. SIKIIO mpsiMa MEepeTHHY Mae OAMH TOPU3OHTAIBHHUUA CIiA, TO ISl IpsMa
napasiesibHa (GPOHTAIBHIN IUTOMIMHI MPOEKIii (hpoHTaIb). SKIIIO MpsiMa MepeTUHY Ma€ OJIUH
(hpOHTAIBHMIA CITiJ1, TO BOHA MapaselibHa TOPU3OHTAIbHIN TUIONTHHI MPOEKIIIH (TOPU30HTAb ).
SIkio nmpsima nepeTuHy Ma€ OAMH CJiJ1, TO L MpsiMa MapajieiabHa 0Ci MPOeKIiH.

Ha pucynky 31 HaBeaeHo npukiiaa noOya0BH JiHIT IEpPETUHY IUIOIIMH 3aIaHUX clligaMu. JIiHist
MEPETUHY JIBOX IUIONIMH, 33/IaHUX CIiJaMH, OYAYETbCs 1O OYIb-SIKUM TOYKAM MEPETHHY B MEXKax
KpECIICHHKA.

Ar=AM,

(y ¥

Puc. 31. I[lepemun nrowun, 3a0anux crioamu

Ha npuxnani npsima AB(A1B1, A2B2) oy 3araabHoro nojioxeHHs (GppoHTanbHuil ciain —
P2) nepetunaetses B Touni 1112 3 npoekuiroBanbHOO mionuHoro. [Ipsima AC(A1C1, A2C2) noumuau
3arajlbHOr0 MOJIOXEHHS (TOPU30HTANbHUM clifi — P1) He mepeTMHaeThCsl B MEXaxX KpECICHHKa 3
MPOEKIIIOBATBHOK IUIOMMHOW. Y 1boMy BHUMaaky B IuiomuHi A1B1Ci, A2B2C. Hamiuaemo
noaatkoBy npsimy, Hanpukiaa BC(B1Ci, B2Cz). Bona nepetunae npoexiitoBaibHy IUIOIUHY B TOYL
2 (2122). lpsma 12 (1121, 1227) i Oyze mIyKaHOO MPSIMOKO MEPETHHY 3a/IaHKUX TUIOMINH.

IIpaBHAO
1) s moOymoBH JIiHIT IEPETUHY TUIOMIMH BUKOPUCTOBYIOTH TUIOIIUHY-TIOCEPETHUK, Y TOMY
BUIIAJIKY, SKIIO OJIHA Mapa OJHOWMEHHUX CJI/IiB HEe IEPETUHAETHCS B MEXKaX KPECIECHUKA;
2) sKIIo * OOWIBI Mapu OJHOMMEHHUX CIIIB HE MEPETUHAIOTHCS B MEXKaX KPECJICHUKA, TO
BHKOPHUCTOBYIOT JIBI TUTOIIIHHU-TIOCEPETHUKH;
3) 3a JOMOMOro TaKMX IUTOIMKH (TUIONIMH-TTOCEPEIHUKIB) BHU3HAYAETHCS HAMPSAM JTiHIi
TIEPETHHY.
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HepeTI/IH HpHMO'l. 3 IIAOIIIMHOIO 3araAbHOTO IIOAOZKEHHSI

Cxema po3B’s3aHHA 3a/adi HAa NOOYJOBY HEPETHHY MPSAMOI JIiHIT 3 MJIOUIMHOIO € Ba)KJIMBOIO
cepen 1HIIMX MO3MIIMHUX 3a7ad Kypcy HapucHOI reomertpii. Lg cxema BHKOPHCTOBYETHCS 1 JUIS
PO3B’A3yBaHHS 3a/1a4 Ha TOOYAOBY TOUOK MEPETHHY MPSIMHUX 3 IIOBEPXHEI0, HA NEPETHH MOBEPXHI
IUTOIIMHOI, MOOYIOBY JiHII MEepeTHHy JTiHIMYaTUMU TOBEpPXHSAMH 1 T. iH. {1 po3B’s3yBaHHS
0araTboX 3a7a4 y HapUCHIN reoMeTpii Ty’Ke 4aCcTO BUKOPHCTOBYIOTHCS MPOEKIIIOBATIbHI TUIOIUHH
SK JJONOMDXKHI (puc. 32).

Puc. 32. [lob6yoosa mouxu nepemury npsamoi 3 nIOWUHOIO

Ha puc. 32, a noka3zaHo po3B’A30K 3ajadi, /¢ IUIOIIMHA 3araJbHOTO IIOJIOKEHHS 3aJlaHa
crigamu; Ha puc. 32, 6 — mmomHa 3aaana TpuKyTHUKOM ABC. [ BU3HAUYEHHS TOUKH TIEPETHHY
K(K1, K2) BukoprcTrano 10noMi>kHI IPOEKI1F0BAJIbHI IUTOIMHU: B IEPIIOMY BUMAJIKY — PPOHTAILHO-
npoekuiroBaibHy @2; y Apyromy — ropu30HTaIbHO-TIPOEKI10BaIbHY 1.

BunuMicts npsMoi CTOCOBHO IJIOLIMH MPOEKIIM BU3HAYAETHCS 3a JOIIOMOIOI0 KOHKYPYIOUUX
mouok (Ha npukIaai Touku — 4, 5, puc. 32, 0).

O3HaYeHHSA
Koukypyrouumu nazusaromscsi mouxu, ki 1excams Ha 00HOMY NPOEKYII08AIbHOMY NPOMEHL.

k1o AMBUTHCH 32 HANpPaBICHHSIM IPOEKI[IIOBAJILHOTO MPOMIHHIO, TO MOXHa MOOAYUTH Ty
KOHKYpPYIOUYy TOUKY, sika HalO1IbIlIe BianeHa Bl IUIOUMHY NpoeKii (ado Tex came, HalOIK4Ie
po3TamioBaHa J0 Hac).

IIpaBHAO
Jiis moOynoBY TOYKH MEPETUHY MPSMOT 3 TUIOIIMHOIO 3araIbHOTO TIOJI0KEHHST HEOO0X1/THO:
— depes 3a/1aHy NMPsIMY MPOBECTH OYIb-sIKY JOMTOMIXKHY TUIOIIHHY;
— moOyayBaTu IpsIMy NIEPETUHY 3aJIaHO1 IUIOMIMHY 13 JOMOMIKHOIO;
— BH3HAYUTH MOJIOKEHHS TOYKU MEPETUHY MPSAMHUX 33/1aHOT 1 MOOY0BaHOI.
ITpu moOynoBi TOYKM MEPETHHY MPSIMOI 3 IUIOIIMHOIO OCOOJMBOrO MOJOXKEHHA MO00yaoBa

CIPOIIYETHCS, OCKIJIBKU OHA 3 MPOEKILINH TOUKH NEPEeTHHY BXKE € Ha MpsAMill, y BUTIIAAL SKOT
TUTOIIMHA MPOEKILIIOETHCS Ha TY UM 1HIY TUIOIIMHY MPOEKITiH.
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YBATA!
SKmo0 OAMH 3 €NEeMEHTIB MepeTHHy — abo IJIONMHA, YM TpsMa — MPOCKIIIIOBaIbHI, TO
BUKOPHUCTOBYBATH JIaHE MPABUIIO HE PEKOMEHIYETHCS, TAaK SK y OUIBIIOCTI TAKUX BHIIAIKaX
BU3HAYCHHS TOYKH NIEPETUHY 3HAYHO CHPOLLYEThCs (puc. 33).

&

Puc. 33. [lepemun npsamoi 3 npoexyito8aibHOK NIOWUHOIO

[lepeTuH ABOX IIAOIIHMH AOBIABHOTO ITOAOXKEHHS

JIBi IUIOIIMHM TIEPETUHAIOTHCS 0 TpsAMiit JiHii (puc. 34).

3amady Ha TEpPEeTHH JBOX IUIONIMH JOBUTBHOTO TIOJOXKEHHS MOXKHA PO3B’s3aTH JIBOMA
Croco0amu:

1) moOymyBaTH TOYKH IEPETHHY IBOX MPSIMUX OJHIET IJIOMIMHHY 3 1HILIOO IJIOMIMHOKO, IHAKIIIE

JIBi4l BUKOPUCTATH AITOPUTM HOLIYKY TOUKH NEPETHHY MPSAMOI 3 IUIOIIHHOIO;

2) BHUKOPHCTABIIH JIBi JIOMIOMIKHI PO3THHAJIBbHI IJIOIMHN OCOOIMBOTO MOJOKCHHSI.

OTxe, i noOyqOBH JIiHIT MEPETUHY IJIOMIMH HEOOX1HO BU3HAUUTH /Bl CIUIbHI, AT HUX
TOYKH.

Puc. 34. [1o6yoosa ninii nepemumy niowun 008iIbHO20 NOJIOHNCEHHS
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[Tapas€AbHICTE ITPSAMOI 1 ITAOIIIUHHU
[TapaseAbHICTE ITAOIIUH
TBepa:keHHS

+ [IpsMa i mionMHa napajienbHi, AKIIO B IUIOIIMHI MOKHA IIPOBECTH NPAMY, sKa MapajeibHa
3aaHii npsamii. Yepes KOKHY TOUYKY TPOCTOPY MOYKHA MPOBECTH OE3MEXKHICTh MIPSIMUX, SKi
napanenibHi 3a/1aHii npsmii (puc. 35, a).

+ JIBi IUIOIIMHY, 1O 33/aHi CIIiJaMu, TapaieibHi, SKIIO X OJHOMMEHHI CIiH MiX COOO0I0
napanenbHi. [IpoTuexHa Teopema He 3aBK/IU CIIPaBeIINBa B CUCTEMI TUIOIIHH MpoeKitii [1s,
1>, Hanpukinaz, n8i mpodiTbHO-MPOEKITIFOBATBHI TUIOIIMHY MTapalieibHI TUTBKH TOJI, KOJH 1X
podisTbHI CITIIN MiXk cOOOK0 MapaiebHi.

+ SIKII0 JBi IPsAMI, 10 MEPETMHAIOTHCS OAHIET IIIOIMHY BiAIIOBIIHO MAPAJIEIbHI JBOM PSIMUM
1HIIOT TUTOIIMHM, TO 11l TUIOLIMHY TapayelbHi (puc. 35, 0).

4 Tonosui ninii (ropusoHTans i (poHTamb) ABOX NapaleibHMX IUIOMIMH MK COOO0K
napanenbHi. Lls 0coOJIMBICTE BHUKOPUCTOBYETHCS JIIi BU3HAYCHHS IMapalieIbHOCTI JIBOX
IUTOIMH, KOJIM OJIHA 3 IUTOIIMH Y1 OOMIBI 3a7aH1 HE CIiIaMu.

A L
N,
M,
1.2, I MW, b,
12, 1A, M,
4, b N,
£ by
ME, I GO, ME, I G0,
EN, 17,2, EN, I 1,2,
a 7]

Puc. 35. Ilapanenvuicme npsamoi i niowuru, naowuH

Ha puc. 35, 6 mnomuHa 3anana napaiensHuMu npsmMuMu AB 1 CD. TlapanenbHicTh MIOMKH
TaKO’ MO>KHA BCTAHOBHTH 1 3a JOITIOMOTI' 01O }IOBi.]'H)HI/IX IpsMUX.

[TeprieHAVKYAIPHICTD IPAMO] 1 ITAOIIIMHHU.
[TeprIeHANKYASTPHICTD ITAOIIIMH

Ha puc. 36 nokasano, mo npsima EF mepnenqukynsipHa 10 miomuHu Q, Tak sSIK BOHA OJHOYACHO
neprneHuKyisapHa 10 1Box npsamux AB 1 AC i€l miuomuHu.
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Puc. 36. Ymosa nepnenouxynsipnocmi npsamoi 00 niowuHu
TBepazkeHHA

4 IIpsMa neprneHuKyyIApHa 10 IUIOIIMHY, AKIIO BOHA TEPIEHIUKYIISAPHA 10 OyIb-AKHX JBOX
MPSIMUX, IO TIEPETHHAIOTHCS 1i€T TUTOIIUHH.

4+ SIKmo npsma nepreHauKyIsSpHa 10 ABOX NPSIMHX ILIONIMHH, IO NEPETUHAIOTHCS, TO BOHA
NEPIIEHANKYIISIPHA 0 OYyAb-IKOiT MHOXHHU MPSMUX €] IITOMIMHY.

* ‘{epe3 KOKHY TOYKY IIPOCTOPY MOXKHA ITPOBECTU TIIBKU OJHY IIPsAMY, sIKa IIEPIICHAUKYIIIpHA
JI0 JAHOI IJIOIHUHHU. TaKy npsamy, K BiI[OMO, MOXHA BU3HAYUTHU HAITPABJICHHAM ILIOIIWHUA.

Teopema

Ilpsama 7ninis nepneHOuxynsApHa 00 NIOWUHU, AKWO 1i NpoeKyii NnepneHOUKyIapHi 00
OOHOUMEHHUX NPOeKYill HanpasieHHs 20PU30OHMAI | hpoHmani nIOWUHU.

TaxuMm 4nHOM, SKIIO € HAaIpaBJIEHHS TOPU30HTAI 1 (PPOHTANII IJIOLMHH, TO MOKHA BUSHAUUTHU
MPOEKIIii PSAMOI JIiHIT, SiKa MepreHAnKY/IsIpHa 0 3a1aH0i mionmHu (puc. 37).

Puc. 37. Ilepnenouxynspuicmo npsamoi 00 niowuHu
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l'opu3oHTanbHA MPOEKIisS MEPIEHAUKYISPY YTBOPIOE MPSIMHIA KYT 3 TOPHU30HTAIBHOIO
MIPOEKIIEI0 TOPU3OHTANTI ITOMUHU. DpOHTANIBHA IPOEKIiS TEPIICHIUKYIISPY YTBOPIOE MPSMUH KYT 3
(dbpoHTaNbHOI MpoeKIiero (poHTani TwionmHd. Ha OCHOBI Imi€i TeopemMu MOXHA BU3HAYUTH 1
moOy/MyBaTH HampaBlIeHHS 3aJaHUX TUIONIMH 1 IJIONIMHY 31 33JaHUM iXHIM HampaBlieHHsM. [Ipsva
ninisg ED (E1Di, E2D») nepnennukynsipaa go momunau [AABC] 1 € HanpaBiaeHHSIM i€l TUIONIHHA
(puc. 37).

YBAT'A!
SIKII0 TUTOIHMHY MPOEKITIIOBAIBHI, TO HANIPABIICHHS WX IIONIUH Oy yTh BUSHAYATH MIPSIMI, SIKi
napajiesbHi 10 TUIOMIKH MPOEKIIiH.
TakuM YHMHOM, TOPU3OHTAILHA TIPsIMAa € HAMPABICHHSIM TOPU30HTAIBHO-TIPOCKIIFOBAIBHOT
IUIONIUHY, (PPOHTAIBHA MPsiMa — (PPOHTATBLHO-TTPOSKIIIFOBAIBHOT TUTOIIHHH.

TBepazkeHHA

+ SIKmo mpsMa NepneHauMKyiIsapHa 10 IUIONMHH, 3aJaH0i CIiJaMu, TO MPOEKIil wiei mpamoi
MEPICHINKYIISIPHI BIAMOBIIHAM ClligaM IDIOMUHU. OJHOYAaCHO TOPH3OHTAJIbHA IMPOCKIIis
pSIMOT IEPICHTUKYIISIPHA TAKOXK 10 TOPU3OHTAIBHOT IPOEKIIii TOPU30HTAII, 8 BEpTUKAIbHA
MIPOEKITis PSMOI NEPIIEHANKYIISPHA 0 BEPTUKAIBHOT MPOeKii (poHTAIT.

+ JlBi npsMi B3a€EMONEPHEHIMKYNIAPHI, SKIIO OAHA 3 HHUX JIOKATh Yy IUIOIIMHI sKa
MEPIEHAUKYIISIPHA 1O APYrol MpsMol.

+ JlBi IUIONIMHM B32EMONEPNEHAUKY/SAPHI, AKIIO OJHA 3 IUIOMIMH YTPUMYE MPAMY,
NEPIEHANKYIISIPHY 0 1HIIOT TUIOMIKHHY.

+ 106 omna 3 mommH Oyja NMEPIEHAMKYIIPHA IO IHINOI, JOCTATHLO, MO0 OJHA 3 HUX
HPOXO/INIIA Yepe3 NePIeHIUKYIsp 10 iHIOoi (puc. 38).

%

Puc. 38. Ilepnenouxynsapuicms niowun

+ SIK0 ropU3OHTAIBHI  CHIAM  JBOX  TOPU3OHTAILHO-TIPOEKIIIOBAILHUX  IUIONIHMH
B3a€MOIIEPIIEHANKYIISPHI, TO i TUIOIUHH B3a€EMOTIEPIIEH UK YIISIPHI.

+ [lepneHAMKYIAPHICT TOPM30HTAILHMX CIIIiB IUIOIIMHU JOBIIBHOIO IIONOXKEHHS 1

TOPU30HTAILHO-TIPOCKITIIOBAJIBHOI TUTONITMHY BiAMOBIAA€ B3aEMHIN MEPICHAUKYISIPHOCTI IIUX
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miomuH. [leprneHauKkynsapHICT, (GPOHTAIBHUX CIIIIB TUIONIMHU JOBLIHPHOTO TIOJIOKEHHS 1

(pOHTATBHO-TIPOCKIIIOBAJIFHOI IIJIOMIMHU BIAMOBIAA€ B3a€MHIN MEPHEHIUKYIIPHOCTI LUX

IIJIOIIHH.

+ SIKII0 OJHONMMEHHI M ABOX IUIOIIHMH, JOBIIBHOIO MOJIOXKEHHS, B3aEMOIIEPIEH IUKYIISAPHI,

TO IIi IJIONIUHYU HE MIEPICHIUKYISIPHI MiXK COOOI0.

KyT MizK IpsIMOIO 1 IIAOIIIMHOIO 1 MiK ABOMAa MAOIITUHAMHU

TBepakeHHA

+ KyToM Mik IpsMOIO i IUIOIMHOKO € KYT MiK MPAMOIO Ta il NPOEKI[i€r0 Ha JaHil MIOIIHH.

KyT Mix 1BOMA IPSMUMHU, IO MEPETHHAIOTHCSI MOYKHA BU3HAYUTH:

1) 3aMKHEHHSM KyTa B TPUKYTHUK — TpeOa MEepeTHYTH CTOPOHU KyTa JIOBUIBHOIO MPSIMOKO 1
BHU3HAYWTH JIHCHY BEIMYUHY TPUKYTHUKA, 3B1JICH BU3HAYAEMO BEJIMYHUHY 33/IaHOTO KYTa;

2) obepraHHSAM (YU TEpeMillleHHSIM) — Tpebda MOCTABUTH IUIOIIMHY KyTa B TIOJIOKCHHS,
napanenbHe Oyab-sSKii IUIOUIMHI MPOEKIii;

3) cymimeHHAM — Tpeba BH3HAYUTH OJUH 13 CIIIB IUIOIIUHKA KyTa (TOPU3OHTAIbHHUN YU
BEPTHUKAIbHUI) 1 00epTaHHSIM HABKOJIO CIiJTy CYMICTUTU KYT 3 BIJIOBIIHOIO TUIOIIMHOIO
MIPOCKITIH;

4) o0epTaHHSAM HABKOJO TOPU3OHTAJI 4M (DPOHTANI — HEOOXIJHO CYMICTUTH 3aJaHUi KYyT 3
TUIONIMHOO, SIKa TapajieibHa 0 TOPU30HTAIBHOI (Y ()POHTATHHOT) TUIOIIMHK MPOSKIIIH
Ta, sIKa IPOXOJUTH Yepe3 OBUIHHY TOPH30HTAb (YU (PPOHTAII) TUIOIIUHU KYTa,

5) 3aMiHOO IUIOIIMH MPOEKIIiH — Tpeba 3aMIHUTH IUIOIIMHHU MPOCKII TakK, 1100 OHA 3 HUX
cTaJla apajielbHOIO TUIONIMHI 33/1aHOTO KYTa.

Ilpumimka:
1. 3 ycix mepepaxoBaHHX CIIOCO0IB pO3B’SI3yBaHHS 3a/a4i HAHOUTBII IPOCTHHA 1 IIBHUIIIE MPUBOIHUTE IO
METH YETBEPTHIL.
2. [lng mpsMux, sSKi He JIeKaTh B OJHIH IDIONIHMHI, MipOIO KyTa MiXK HUIMH € KyT MK JBOMA TIPSIMHUMH, IIIO
NEPETUHAOTHCA Ta, K1 r[apanenLHi JaHUM.
O3HaYeHHA

Kymom midie npamoro i niowunoro € cocmpuii Kym, sSKUti YmeoproemuvCsl MidiC YI€I0 NPAMOIo i
iT npoekyi€ero Ha Oany NIOWUHY.

[IpsiMuii mIsAX 13 BUBHAUEHHS IILOTO KyTa BUMArae psiji J0JJaTKOBHUX MOOY/IOB 1 TOMY JOCHUTH
noBruit. Yloro Mo>kHa 3HAYHO CKOpPOTHUTH, BU3HAYAIOUHM HE IIYKAHUHN KYT O, @ KOr0 JOMOBHEHHS J10
90°, iHakiie TOCTpUH KyT (9, SKUHA YTBOPIOETHCS MK 33JaHOI0 MPSMOIO 1 MEePIEHANKYIIPOM,
OITYIICHUM 13 11 TOBLIHHOT TOYKHU HA TIOIIUHY.

VY BUMNAAKY, KOJH 3HAWIEHUH KYT (0 TYIHI, TO HEOOXITHO /U BU3HAUEHHS IIIYKAHOTO KyTa o
BiJI 3HAHIEHOTO KYTa ( BiJjpaxyBaTH KyT, ikuil nopiBHioe — 90° (puc. 39).

37



e

_ v,

Puc. 39. Busnauenns kyma misc npamoio i RiOuWUuHo

Busunauennda BiacTaHen

Biocmanw misxc 06oma mouxamu, BAMIPIOETHCS TOBKUHOIO BIAPI3Ka, SIKUH 3’ €THYE 111 TOUKH 1
11 MO’KHA BU3HAYUTHU HACTYIIHUM LIJIAXOM:

1) moOymoBOIO MPSIMOKYTHOTO TPUKYTHHKA,

2) oOepraHHsIM a00 MEPEMIICHHSIM — HEOOXiJHO MEPEeBECTH BIIPI30K Y MOJIOKEHHS,
napajiesabHe OJIHIH 3 TUIOLIMH MTPOEeKIiH;

3) CcyMillleHHSIM — HEOOX1THO 3aKJIFOYHUTH BiIPi30K Y OyIb-SKY IUIOMIKHY (HafKpalie — y
TOPU30HTANIBHO- a00 (PPOHTAIBLHO-NIPOEKIIIOBAIbHY) 1 CYMICTUTH LIO IUIOIIMHY 3
Oy/Ib-5IKOO HIIO;

4) 3aMiHOIO IUIOMIMH MPOEKIid — HEOOXiJHO 3aMIHMTH OJHY 3 IUIOIIMH MPOCKIid Ha
HOBY, sIKa MOBMHHA OyTH NapajieabHOIO J0 IaHOTO Bifpi3Ka.
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JIEKIIA Ne 4
CIIOCOBM INEPETBOPEHHSI IIPOEKLIIHHOI'O KPECAEHHUKA

HapuchHa reomerpiss Ma€ JOCHTh 3HAYHY KIJIBKICTh CHOCOOIB NMEPETBOPEHHS OPTOTOHAIBHUX
MPOEKIii, 3a0e3neuytoun OuTbII 3pyYHHUN pO3B’sI30K 3amad. HailOinpin mommpeHumMu € crnocoodwu,
OCHOBY SIKMX CTAaHOBWTH 3MIHEHHS B3a€EMHOTO PO3TAIIYBaHHS IUIONIMH MPOCKI[IA 1 T€OMETPUIHUX
€JIEMEHTIB, 1110 MPOCKIIIIOIOTHCS 33 PaXyHOK TMEPEBECHHS iX B OKpeMe MoJIoKeHHs (ocobnuBe). Take
nepemeopeHts moxce 6ymu 30iticCHeHe 080Ma ULAXAMU:
1. TlepexomoMm Bij 3a1aHOT CHCTEMU TUIOIIMH MPOEKI[ii 10 HOBOI, BITHOCHO SIKOi T€OMETPUYHI
€JIEMEHTH, HE 3MIHIOIOTh CBOT'O TMOJIOKEHHS y TIPOCTOPi. Y HOBIM CHCTEMI TUTOITHH MTPOSKITIH
BOHH 3aliMyTh OKpeMe MOJIOKEHHS (0COOIHBE).

2. llepemimeHHSM Yy MPOCTOpI 3aJaHOI TEOMETPHYHOI (IrypH B OKpPEME IOJOKCHHS
(ocobumBe), IEPETBOPEHI TUIONTUHYU IIPOCSKIIIH 3aIUIIAI0ThCS 0€3 3MiH.

[Mepmmii MUISIX JISKATH B OCHOBI CHOCOOY 3aMiHU IUIOIIMH IPOEKIIN, APYTrHil CTAHOBUTH
TEOpeTUYHY 0a3y Croco0y mapaaeIbHOrO epeMilleHHS.

JlolaTKOBI TIPOEKITii JO3BOJISIOTH OTPUMATH 200 BUPOKEHI MPOEKITii OKPEMHUX €JIEMEHTIB, 200
iX HaTypaJibHi BEIIMYMHU.

O3HayeHHSA
Tlobyoosa Hosux, 000amKo8UX NPOEKYILl HA3UBAEMbCS NEPEMBOPEHHAM KPEC/IeHUKA.

Criocib 3aMiHH ITAOUIMH HPOEKITiH

[Tpu po3B’si3aHHI TEOMETPUYHUX 3a/1a4 33JaHUN KPECIICHUK HE 3aBXIU MOXKE OyTH 3pydHHM.
IaKonu HeoOXimHO OyMyBaTH TOAATKOBI KPECICHUKH, IKI MOXKYTh OyTH pE3yJlbTaTOM MOCTAaBICHOT
3anayi abo ii copomienHsM. Taki kpecieHukn 00’ekTa MOKYTh OyTH MOOYIOBaHI CnOCOOOM 3aMiHu
naowun npoexyit. [Ipu 11boMy 00’ €KT y IPOCTOPI 3aJTUIIAETHCS O€3 3MiH.

Otpumaru HOBi, OUTBII 3pYydYHI MPOEKIil, MOKHA IIJISIXOM IEpPexXo]ly BiJl 3aJaHUX IUIOLIHH
npoeKiit 1o HoBUX. [1on0XkeHHS HOBUX IJIOIIMH MPOEKIii Tpeba BUOMpaTH Tak, 00 BiTHOCHO HUX
TeOMETPUUYHUI eJIeMEHT uu (irypa, ska MpoeKLII0eThCs, 3aiiHsIa OKpeMe MOJI0KEHHs (0c0o0IMBe).

Ha puc. 40, a HaBe/ileHO MPUKJIAJ MPOEKLIFOBAHHS TOYKH A Ha JOJATKOBY IJIOLUIMHY MPOEKIIN
I1s. lonaTkoBy cuUCTeMY IUIOLIMH NMPOEKLINH yTBOPIOIOTH JBI B3a€MONEPHEHIUKYJSAPHI IUIOMIMHU
npoekuiit 1111 Ils. Tlepexin Bif ofHi€l CUCTEMH IUIONIIUH MPOEKLIN A0 1HIIOI Ha OPTOrOHAIBHOMY
KpecleHUKY Noka3aHo Ha puc. 40, 6.
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Puc. 40. Cymuicmo cnocoby 3aminu niowun npoexyiti
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3aminoro 00Hi€el niowuHY NPOEKYIU MONCHA.

% IpsAMY JOBLIBHOIO MOJIOKEHHS IEPETBOPUTH Ha JITHIO PiBHSA, SKIIO HOBY ILIOLIMHY MIPOEKIii
BUOpaTH mapajenbHo 3a1aHiil npsmiit. Toxi Ha emropi Bick HOBOI CUCTEMH Oyjie mapajienbHa
BiJIOBIAHIN MPOEKIIiT MPsSMOT;

% JIiHiI0 PiBHA NEPETBOPUTH HA IMPOEKLIIOBAILHY NPSAMY, SKIIO HOBY IUIOLIMHY MPOEKIIi
BHOpaTH MEPIEHIUKYIIpHO 10 Hei. Ha emtopi Bick HOBO1 CHCTEMH IUIOIIMH MPOCKIIIA Oy/e
MPOXOAWTH TiJA MPSIMHUM KyTOM JO Ti€i MpoeKuii JHii piBHA, fKka € i1 CHpaBXHBLOIO
BEJIMYHHOIO;

+ [UIOIIMHY 3arajbHOr0 IOJOKEHHS MOKHA MEPETBOPUTU HA MPOEKLIIOBAIbHY, SKIIO HOBY
IUIOIIMHY TPOEKIIi BUOpATH MEePIEeHAUKYISIPHO A0 JIiHIi piBHA 3a1aHOi TUIOIIUHH;

+ IPOEKIIIOBATBHY IUIOMMHY MOYKHA IIEPETBOPUTH HA TUIOIIMHY PiBHS, SKIIO HOBY ILIOIIMHY
NpOEKIiii BUOpaTH mapaneiabHO NMPOEKLioBaIbHIN TutomuHi. Ha entopi Bick HOBOI cucTtemMu
napajesbHa CITiTy MPOCKITiN 3aJaHOi TIIOIIHH.

IlocnioosHnor 3aminoro 080X NIOWUH NPOEKYIU MONCHA.

%+ [pAMY JOBLIBHOIO MOJIOXKEHHS IEPETBOPUTH HA NPOEKLiroBaibHy. [lepiior 3aMiHOK BOHA
MIEPETBOPIOETHCS HA JIIHIIO PiBHS, a APYTOI0 — Ha MIPOEKIIIOBAIbHY;

% [UIOIIMHY JOBLILHOIO MMOJOKEHHS IEPETBOPUTH Ha IIONIKMHY piBHs. [lepiioro 3aMiHOK0 BOHA
MIEPETBOPIOETHCS HA MPOESKIIIFOBAIbHY, a HACTYIMHOIO — HA MJIOUIUHY PiBHSL.

IIpaBHAO
[Ilo0 momMHY 3arajdbHOTO TIOJOXKEHHS MEPETBOPUTH B TMPOCKIIIOBAIBHE TOJIOKECHHS
HEOOXiTHO 3a HAIpaBICHHS IUIOMIMH TMPOEKLIA MPUUHATH HANpaBJICHHS TOPU3OHTAI YH
¢bponTaii naHoi oMy (puc. 41).

Puc. 41. HepemeopeHHﬂ NJAOWURU 3A2AITbHO20 NOJIOHCEHHA
6 I’lpO@KlﬂiOEfaﬂbHe NOJIOJNCEHHA
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[lepeTBOpPEHHS ITPOEKIIHHOTO KPECAEHUKA
CITOCOOOM TTapaA€ABHOTO MEePEMIIIIeHHS

VY cnoco0i mapajieTbHOTO EPEeMIIIeHHS, Ha BIAMIHY BiJl CITOCOOY 3aMiHM IIJIOIIMH MPOEKIIiH,
MEePEMIITYEThCSI TEOMETPUYHUN 00’ €KT, TUIONIMHU TPOCKIH NP IbOMY 3aJIMIIAIOTHCS 0€3 3MiH.
[lepeBeneHHst 00’ €KTa i3 3arajJbHOTO TOJOKECHHS B OKPEME 3IHCHIOETHCS IUISIXOM HOTO PyXY.

CyTHICTh 3aKOHY IEpPEMIIIEHHS Y TOMY, IO BCl TOYKH 00’€KTa PyXalOThCsS MO TPAEKTOPIAX,
pO3TalIoBaHUX B MapalieIbHUX IUIONIMHAX (3BIJICH 1 Ha3Ba CIIOCO0Y).

B okpemux BHIagKax TPAEKTOPISIMU MEPEMIIIICHHSI MOXKYTh OYTH KOJIa, IEHTPH SKHX HAJIEKATh
OJIHIH mpsMiil — oci oOepTanHs. L{ell okpemuil BUMIaIOK HA3UBAETLCS CHOCOOOM 0OEepMAHHSL.

Crnoci® oOepTaHHsS HABKOJO MPOCKIIIOBAILHUX MPSAMHUX JIHIA A€ MOMKJIUBOCTI OyayBaTH
MHOXXHUHY KPECJICHUKIB B OJHIA CHCTeMi IUIOMMUH NpoeKkmii. [Ipyu 1boMy IUIONIMHU MPOEKIIIMi
3anummarThes 0e3 3mid. [llnsxom oOepTaHHS HABKOJIO OCEW, MEPHCHIUKYISIPHUX O TUIOIIHUH
MIPOCKIIIH, TIPEMET TEPEMIIITYETHCS Y HOBE MOJIOKECHHS. Y IIbOMY HOBOMY TTOJIOXKECHHI OYIYIOTh HOTO
OpPTOTOHAJILHI TIPOEKIIii, iHAKIIEe OyyEThCS KPECICHHUK 00’ €KTA.

CyTb cnocoby obepmanis MONIrae B TOMY, 10 TEOMETPUUHUM (irypam, siki MPOEKIIOI0ThCS,
o0epTaHHSIM HABKOJIO BIIIOBIJIHHX OCE OOEpTaHHS HAJAOTh BiJIIMOBIAHE TOJOXKEHHS BiTHOCHO
JaHO1 CMCTEMH TUIOLIMH TPOCKILiil, iKa He 3MIHIOEThCS (pHc. 42).
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Puc. 42. Obepmanna mouxku Ha6Kko10 NPoeKyito8aIbHOI OCi

Ha puc. 42 Bicb obepranns EF(EiF1, E2F2) nepnenaukynspHa 10 TOpU30HTANBHOI IIOMIMHH
npoekuiit I11. HlngxoM Touku Oyae KOO — IUIOUIMHA X2 HA3UBAETHCS MIOWUHOIO NepeMilyeHHs
mouxu. IlnomuHa pyxy Touku A1A2 TOPU30HTAIBHOTO MOJIOKEHHS 1 BOHA MEpIEeHIUKYIISIpHA 10 OCl
o0epTaHHS.

[lenTpom obepranHs Toukn A1Az € Touka 0102, epeTUHy IUIOMIMHU X2 PyXy Ocl 00epTaHHS.
Paniyc obepranns Toukn A1A2 BU3HavyaeTbes BiApiskoM A1A1', A2A2', sKuil TOPIBHIOE BIACTaHI Bij
1i€1 TOYKH 710 OCi oOepTaHHS.

OT1xe, 3aJ71€KHO BiJI pO3TallyBaHHs 0Ci 00E€pTaHHS BITHOCHO TUIOIIMHY MPOEKINH MOIIISIOTh:

a) oOepTaHHs HaBKOJIO OCi, sIKa IMePIeHANKYIISIpHA 10 TUTOIIUHU Mpoekiii (puc. 42, 43);

0) oOepTaHHs HABKOJO OCl, sIKa TapajieJbHa TUIONTMHI TPOEKIid — 00epTaHHS HABKOJIO CIiTy
wIonHu (puc. 44).
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Puc. 43. Buznauenus OilicHOl 8etutuHu mpuKymHuka Memooom 00epmantsi Ha8KoL0
NpoeKyito8anlbHoL OCi

Ha pucynky 43 MeTojoM o0epTaHHs BU3HAYECHO JIHCHY BeMYUHY TpUKyTHUKA [AABC], sixuii
HAJICKUTh TOPH30HTAIBHO-TIPOCKIlifoBaIbHIA TutomHi Ni. Ha mnpuxmagi Bicek o0epTaHHsA
TOPHU30HTAIEHO-TIPOCKIIIFOBAJIbHA, KA MTPOXOANUTH Yepe3 BepinHy A1A2 TpukyTHUKa. OOepTaHHAM
HABKOJIO OCl Ha KyT f§ JJOBOJUMO TOPHU3OHTAIBbHY Tpoekilito miomuHau [AABC] 10 monokeHHs,
napajienbHOro PpoHTaIbHIN TIOMKHI TpoeKitin [1o.

VYci BeplIMHM TpPUKYTHMKA TEpEMINIyIOTbCS IO JyraM Kojla, SKHMH BH3HAYarOThCS
TOPU30HTANIBHI TUIOIMHK pyXy LuX To4oK. Cuixg Ni' Moxe OyTH 3MILIEHUM CIiI0OM IUTOIMHA N1
(B sIKil 3IACHIOETHCS 00epTaHHs TOUoK 3afanoi iomman [AABC]).

ITpu cymiwenni 3a Bich oOepTaHHS NMpUUMaETbes ciif MIomKHU. [Inomuny obepratoTh 10
CYMIIIIEHHS 3 TUIOIHOO MPOEKIiH, AKii HaJIeXKUTh CIi, IPUHHATHHA 32 Bicb 0OEpTaHHS.

IIpaBHAO

OckiibKkH BiCh 0O€pTaHHS HAJEKUTh IJIOLUIUHI MPOEKLINA, TO JIIsl 3HAXOPKEHHS CYMIILIEHOTO
IOJIOXKEHHS TJIOLIMHY JOCTaTHHO BU3HAUNTHU CyMIILIEHE TIOJIOKEHHS TIJIbKU OJIHIET TOUKH, sIKa
HaJIeKUTH IJIOLUHI Ta SIKa HE JIEKUTh Ha ocl 00epTaHHs. 3a TaKy TOUKY JIOIIUIBHO OpaTH TOUKY,
10 HAJIEKUTh 1HIIOMY CJIi1y IUIOIIHHU.

TBepOAIKEeHHS

# Jlna TOoro mo6G TIUIONMHY 3arajbHOrO IOJOXKEHHS TEPEBECTH Yy  (POHTATBLHO-
MIPOEKIIIIOBaIbHE, 32 BICh 00epTaHHS HEOOX1JHO MPUNHATH MPAMY, sKa MepHeHANKYIIpHA
JIO TOPU30HTAIBHOI TJIOMIUHA MTPOEKITIH.

# Jlna Toro, mo6 IUIONMHY 3arajlbHOTO IIOJOKEHHS MEPEBECTH Yy TOPHU30HTAIBHO-
MIPOEKIIIIOBaIbHE, 32 BICh 00epTaHHS HEOOX1JHO MPUNHATH MPAMY, sKa NepHeHANKYIIpHA
10 (ppOoHTATBHOT MIOLIMHY MPOEKITiii.
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HarypasnbHy BEIMUMHY IIOCKOIO F€OMETPUYHOTO 00’€KTa MOYHA BU3HAYUTH OOEpTaHHIM
HABKOJIO OCi, sIKa NapayeibHa IUIOUIMHI MPOEKLild. Y IbOMY BUIAAKY T€OMETPUYHUN 00’ €KT OTHUM
00epTOM HABKOJIO OCi MOKHA MIPUBECTHU B MOJIOKEHHSI, apaJielibHE TUIOLIMHI TPOeKLiH (puc. 44).

Puc. 44. Obepmanns nagxono oci, saxa napanenvhHa NIOWUHI NPOeKyiil

Ha puc. 44 noka3aHo BU3HaYeHHs HAaTypaslbHOI BeTMUUMHHU TpukyTHUKa [AABC] oGepraHHsIM
HAaBKOJIO FOPU3OHTAJIbHOI MPAMOI L€l MIOMMHA — eopuszonmani. IIpu 1boMy BCl TOYKH 00’€KTa
00epTaroThCsl HABKOJIO OC1 110 KOJY B IUIOLIMHAX, NEPIIEHAUKYIIPHUX 10 OCEH.

[TaockonapaseabHE IEPEMIIIEHHS

IInockonapanenvhe nepemiwennss MOXKHa pO3IIIAAaT K 00€pTaHHS HABKOJIO HEBU3HAYEHUX
MNPOEKIIOBATBHUX MNpsAMUX. TyT ycl TOYKH T€OMETPUYHOrO O00’€KTa NepeMillyloThcs Yy
B3a€MOIIEPIEHANKYISIPHUX TUIOIUHAX (puc. 45).

Teopema

[Ipu mnockonapayielbHOMY IMEPEeMIlIeHHI T€OMETPUYHOTO 00’€KTa OJHA 3 MOro mpoekiii,
MEePEMIIIYIOYHCh Y IIONIMHI TPOEKIIiN 3aTUIIaeThCs 6e3 3MiH cama co01i; 1HII TPOEKIlii TOUOK
F€OMETPUYHOr0 00’€KTa MEepPEeMIIYIOThCS MO MPSMUM, 10 TapajelibHI HalpaBIEHHIO OCl
TIPOCKITIM.
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Puc. 45. Buznauenns Oiuchoi éenuuuna 8i0CiKy niowuHu Memooom nioCKONApanieibHo20
nepemiueHHs
3MICTOBHU MOJYJIb 2

30BbPA’KEHHSA BATATOI'PAHHUX TA KPUBUX ITOBEPXOHDb

L 4

JIEKIIS Ne 5
KPHUBI AIHII

Kpusi niHii — 116 KOHTYpH 0araTbOX IHXK€HEPHUX KOHCTPYKUIN 1 CHOpy[, AeTajeil MaluH 1
MEXaHI3MiB, IUISIX 00’ €KTIB, IO PyXalOThCS.

KpuBy niHi110 MO>KHA IPEJICTABUTH SIK CJI1JI TOUKH, 1110 PYXAETHCS.

KpuBi niHii Takok po3risiiatoTh K MEXI1 MOBEPXOHb a00 SIK pe3y/ibTaT B3A€EMHOTO MEPETHHY
MTOBEPXOHb.

CnocoOu yTBOpEHHS! KpUBUX JIIHIA MOXYTh OyTH pisHUMHU. OJH1 KpUBI JIiHII YTBOPIOIOTHCS 32
BU3HAUEHUM 3aKOHOM (3aKOHOMIpPHI KpHBI); YTBOPEHHS IHIIMX HOCUTh EMIIIPUYHUI
(tocmiiHUIBKUI) XapakTep (He3aKOHOMIPHI KpUBI JIiHii).

3aKOHOMIpHI KpHBI JIiHIT MOXYyTh OyTH 3aaaHi rpadiuyHO i aHAIITUYHO, 1HAKIIE PIBHSHHSIM.
He3zakoHoMipHI KpHBI JIiHIT 33/1al0ThCS HA KPECTCHUKY TUIBKU TpadivHo.

O3Ha4YeHHSA

Pignanuam Kpueoi ninii Hazuealomv make PIGHAHHA MIJC NEPEeMIHHUMU, AKOMY
3A008LILHAIOMb KOOPOUHAMU 0)0b-K0I MOYKU, U0 HALEHCUMb Yill TiHI.

IHopaokom anzedpaiunoi Kpueoi Ainii Hazuearoms CMyYNiHb il PiGHAHHAL.
Kpusi ninii, 6ci mouxu axux Hanexcamv niowuHi, Ha3u8arOMvbCs NAOCKUMU.
Kpusa, sika nnaena 6 ycix ii moukax, Ha3U6aEMbCA RAAEHOI0 KPUEOIO JITHIEIO.

Jomuuna — npsama, wo 3’€OHye 08I HAUOIUNCHUT MOYKU KPUBOL.
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3aKOHOMIPHI KpHBI JIIHIT MOIUISIOTECS HA aneeOpaiymi, T1 10 BU3HAYAIOTHCS B JIEKAPTOBHUX
KOOpJMHATAX aNreOpaidHIUMHU PIBHSIHHSIMU 1 MPancyeHOeHmHUMY — BU3HAYAIOThCS HeallreOpaiyHuM
PIBHSHHSIM.

[Tpoekii KpUBHX y 3aralbHOMY BUIAJIKy € KpUBUMH TOTO X a0o Oinbinoro nopsaky. Koxna 3
KPUBHX JIiHII Mae Oinbiry abo MeHIy CTYHiHb KpUBUHH. Ll KprBHHA XapaKTEepU3YEThCs IETKUMHU
YHCIaMHU 1 HA3UBAETHCS KPUBUHOIO JIIHIT.

Y mporeci moOynoBu KpuBOi JiHIT Tpeba 3HATH BIACTUBOCTi, IO 30€piraroThbCs MpH
OpPTOrOHAJILHOMY IPOEKIIFOBAHHI:

1) nmoTW4HI 10 KPUBOI MPOEKIIIOIOTHCS Y TOTUYHI JI0 il POEKIIii;
2) HEBJIACHUM TOYKaM KPHBOI BiIOBIAIOTh HEBJIACHI TOYKH ii IPOCKITiii.

TBepAKEeHHSA
+ JloTuuHa 10 KPMBOI IIPOEKIIIOETHC B JOTHYHY [0 IIPOEKIii KPUBOI.

+ B okpeMOMy BHMIIaJIKy, KOJIM IUIOLIMHA KPHBOI MapajeiabHa IUIONMHI IPOEKIii, KpuBa Ta ii
MPOEKIisi KOHIPYEHTHi.

Ha pucynky 46 kpusa ninis AB — 1uiocka, BoHa moOynoBana B urommai P. Ha xpuBiit AB
Bi3bMeMO TouKy C 1 mpoBenemo uepe3 Hei postuHanbHy CE 1 CF. ¥V nponeci nHabnmxenns touku E
1o Touku C po3runanbHa CE moBepraersest HaBkoso Touku C. Konm Touka E cniBnazne 3 Toukoro C,
posrunanbHa CE pocsirHe CBOTO TPaHUYHOTO TOJOXKEHHS. Y I[bOMY MOJOXEHHI PO3THHAJIbHA
HA3UBAEThCs Hanisoomuunoro 1o KpuBoi AB y touni C. Ilpu HaGmmxkenni Touku E 1o touku C
pO3THHANIBHA 3aiimMae monokeHHs HamiBHoTH4HOI T. ¥V Toumi Ci KpuBa Mae 370M 1 HAa3MBAETHCS
MOYKOI0 3710My A00 MOUKOIO BUXOOY.

o

S

Puc. 46. I[Tnocka kpusa ninis

[lpn mpoekuiroBaHHI IIOCKUX KPHUBHUX, JOJATKOBO JO MOIMEPEIHiX TBEpKEHh MOXKHA IIIe
BIJTHECTH:
1) mopsimok mpoekiii anredpaiyHoT KPUBOI JOPIBHIOE OPSKY CaMoi KPHBOT;
2)KITBKICTh TOYOK CaMONEPETUHY NPOEKLid KpPHUBOI JIOPIBHIOE KIUTBKOCTI TOYOK
CaMOIIEPETUHY CaMOl KPUBOI.

KpuBi miHii Ha KpecIeHUKY 3aJal0Th MPOEKIIAMU iX TOUOK. J[oBkuHa Bifpizka KPHBOI (IIIOCKOT
a00 TPOCTOPOBOi) BHU3HAYAETHCS B 3arajJlbHOMY BHUIAJIKY HNPUOJIM3HO, 3aMiHOI KpHUBOI JiHIT
BITMCAHOIO JIAMAHOIO JIIHIEI0 3 MAaKCUMAJIbHO BEJTMKOIO KIJIBKICTIO i CTOPIH, SIKI JOCTaTHHO TOYHO
nepenarTb GopMy KpuBoi (puc. 47). J{nst Bu3HaUeHHS 11 TOBXUHHA HAMIYAIOTh Psiji TOUOK A1A2, 1117,
2122, ..., TaK, 1100 Tyr¥ KpUBOi OyJIM MaKCUMaJIbHO HaOJIMKEHUMH JI0 BiJPi3KiB IPSMOI.
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O3HaYeHHSA

Kpuei ninii, 6ci mouku axux ne Hanexcamv 0OHIU NIOWUHI, HA3UBAIOMbCSA RPOCMOPOBUMU AOO
JIHIAMU NOOBIIHOT KPUBU3HU.

AnrebpaiuHa KpuBa JiHisf, sIKa ONUCYETHCS B CHUCTEMI JIEKaPTOBUX KOOPJMHAT PiBHSHHIM

JAPYroro CTYNEHS BIJIHOCHO IMOTOYHHMX KOODPJHMHAT, HA3UBAETHCS KPUBOIO JIHIEN Opye02o
NOPSOKY.

Puc. 47. Busnauenms 008xcunu npocmoposoi Kpusoi ninii

BuBYCHHST KpPUBHUX JIHIA JAPYroro MOPSJIKY Ma€ 3HAYHUN IHTEpeC y 3B’S3KY 3 HIMPOKHM
BUKOPHUCTAHHSM iX y (i3HIll, aCTPOHOMII, MEXaHIIli, apXiTeKTypi TOILIO.
J1o KpUBHX JPYroro MopsIKy HaJIeKaTh:

1) Eninc — reoMeTpryYHE MiCIe TOYOK, CyMa BiJICTaHEH BiJ KOXHOI 3 SIKHX JO JBOX JaHHX
Touok F1 i F2 (pokyciB) € BenmuunHa ctana (puc. 48):
EF, + EF, = 2a
PiBHsHHS emnimnca:

X2 y?
2Tt
a b2
ne
b2 — Cl2 _ CZ.
AB — Benuka Bich einca;
CD — mana Bich elirnca.
o
oO—O
A
o
a
Puc. 48. Eninc
Teopema

4+ OpTOrOHANILHOIO TPOEKIIEI0 KOJa, IUIOIMHA SKOr0 HE MEPHEHAMKYISpHA IO IUIOIIMHH
IpoeKIiil, Oyze emirc.
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+ Benuka Bich erinca mapajienbHa AiaMeTpy KoJja 0 SKOro MapaielibHa IUIOIMHA IPOEKIIil.

+ Mana Bich eninca mapajienbHa J0 NPOEKIii HanpapieHHS IUIOMIMHM KOJa, SKa € JIHIicK
HANOUIBIIOr0 CKATY IUIONMIMHY IIHOTO XK KOJIa.

2) Tinepbona — reoMeTpUvHE MICIIC TOYOK, PI3HHUII BiJCTaHEH B SKHX JO JBOX JaHHX
touok F1 i F2 (dhoxkyciB) € BenmuumnHa crana (puc. 49). bynb-ska Touka M TUIONIMHA HAJICKHTh
rinep0oIIi, SIKIIO0 BUTPUMYETHCSI YMOBa:

MF2 — MF1 = 2a.
PiBHsiHHS Timep6onH :
<2 2
—-2=1
a2 b2

ne
b2 = c2 — g2

PiBHsHHS TinmepOONIM BiAPI3HAETHCS BiJ PIBHSHHS €JIICa TUIBKH 3HAKOM IIPHU IPYrOMY 4YJIeHi
niBoi yactuHu. OTxe, 06araTo 3 TBEPIKEHb, MO BIIHOCATHCS JO €IIiICa, CHPABEIJIMBI — JUIS
rinep6onu. Bici koopauHaT € ocsamu cumempii. Touka TEepeTHHY KOOPIAMHATHHUX OCEU — yenmp
cumempii. Bepuwunamu 2inepoonu € TOUKU TIEPETHHY i BICCIO CUMETPii.

meR

Puc. 49. Iinepbona

3) Ilapabona — reoMeTpuyHE MICIIE TOYOK, OJHAKOBO BiJgaleHMX Bia 3amaHoi Touku F
(dokyca) i mpsimoi (puc. 50). Tlapabony MokHa MOOYyTyBaTH, KOO 33MaHO (OKYC 1 TPIMY —
nupektpucy (AB).

PiBHsiHHS Mapabonu:

y? = 2px,
e
p = FD;
MF = MG
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Puc. 50. Ilapabona
O3HayeHHA

+ Bincrans FD Bin dokyca F 1o mupekrpucu AB Ha3uBaeThes napamempom napabou.
+ IIpsama FD ¢ Biccro cumeTpii mapaboJi, sKa Ha3uBacThCA 6iccio napabou.

+ Touka O — TouKa MepeTuHy napaboyid BiCCHO — HA3MBAETHCS 6EPUIUHOIO, KA JILINTH HABIILI
BiJICTaHb MK (DOKYCOM 1 JUPEKTPUCOIO.

I'BuHTOBI AlHIT

3 MpPOCTOPOBUX KPUBHUX JIiHIA B TEXHII MIUPOKO BUKOPHCTOBYIOTHCS HUJIIHIAPHYHI 1 KOHIYHI
IBUHTOBI JIIHII, 0COOJIMBO — LMJIHAPWUYHI TBUHTOBI JIIHII OJHAKOBOTO Haxwily — cenicu. BoHH
BUKOPHUCTOBYIOTHCSI B ME€XaHI3Max MalllMH 1 TPWIAJIB JUIsl TIEPETBOPEHHSI O0EPTAILHOTO PYXy B
noctynanbiuii. Hapizp Ha Bamax y BUTIJIAII rejica (J1iBa 1 mpaBa Hapi3b) BUKOPUCTOBYIOTHCS Y
MMOBOPOTHUX MeXaHi3Max. Mo1eJuTr0 TBUHTOBOT JIiHIT MOXKe OyTH MPYKHUHA.

[uniaapuuHy TBUHTOBY JIIHIIO — TeNICYy MU PO3IVISIIAEMO SIK TPAEKTOPIIO PyXy TOUYKH, KA
PIBHOMIpPHO 00€pTa€ThCs HABKOJIO OC1 1 0JTHOYACHO PIBHOMIPHO NEPEMIIIY€ETHCS B HAIIPaBJICHHI L€l
oci (puc. 51).

O3Ha4YeHHSA

+ Bennuuna S mepemillneHHs TOYKHM B HalpaBlIEHHI OCi, sKa BiANOBIZac OJHOMY MOBHOMY
00epTy HaBKOJIO OCl, HA3UBAETHCS KPOKOM 28UHMOBOT NiHII.
% ( — KyT IigiioMy IrBUHTOBOT JIiHii.

+ TpackTOpis TOYKH, IO PYXAEThCS MO TBIPHIM i OAHOYACHO 0OEPTAETHCA HABKOJIO CBOEI OCI
HPSIMOTO KPYTOBOT'O KOHYCa, HA3UBAETHCSI KOHIYHOIO 28UHMOB010 TiHicto (PUC. 52).
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Puc. 51. uninopuuna 26unmoea ninis
DN
=
Puc. 52. Koniuna 26unmoea nimis
YBATA!

Koniuna TrBUHTOBa JIiHIS 3 TMOCTIHHMM KPOKOM TPOEKLIIOETHCS HA  IUIOLIMHY,
MEPIEeHIUKYIAPHY A0 OCl KOHYCa, Y BUTIIAL cnipani Apximeda, TIOTIOCOM SIKOT € MPOEKIis
BEPILIMHH KOHYCA.

[Ipoexkrisi KOHIYHOT TBUHTOBOI JiHII Ha IUIOMIMHY, MapajelibHy OCl KOHYyca, — CuHycoioa,
BHCOTA XBUJI1, IKOT 3MEHIITYEThCA (3racaioya CHHYCOi1a).
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IIOBEPXHI.
IX YTBOPEHHS I 3ADAHHSI HA EITIOPI MOHIKA

O3Ha4YeHHSA

Kpueoro nosepxnero nazusaemocsi CYKynHiCmob YCix NOCAI008HUX NON0NCEHb 0)Y0b-5KOI NiHil,
AKQ pyXaemvcs y npocmopi 3a NeGHUM 3AKOHOM.

[ToBepxHi, TBipHA SKUX MpsMa JIiHisI, HA3UBAIOTHCS JiHIlUami.
KpuBy MOBEepXHIO MOXHA OTPHUMATH JICKIJIbKOMA CIIOCOOaMH:
%+ AHAJIITUYHUM;
+ KiHEMaTHYHUM;
% 3aJIaHHAM IIOBEPXHI KAPKACOM.
Hemniniiiyari, a00 KpuBi IOBEPXHi, YTBOPIOIOTHCA 33 JOMOMOTOI0 KPUBOJIIHIHHUX TBIPHUX.

AHaaiTHYHUH CIIOCiO 3a1aHHS ITOBEPXHI
[ToBepxHi (anredpaiuni a00 TPAHCIIEHICHTHI ) MOYKHA PO3IJISIIATH SIK TEOMETPHUYHE MICIIE TOYOK
a0o niHii. KoopauHAaTH TOYOK IILOT'O TE€OMETPHYHOTO MICIS 3a/I0BOJIBHSIIOTH 3aJJaHOMY PIBHSHHIO
surisiny F(x, y, z)=0.

O3Ha4YeHHSA

Tlosepxns Hazueacmvcsi MPAHCUEHOCHMH OO, AKWO iT PIBHAHHSA — MPAHCYEHOeHMHA PYHKYis ™
BIOHOCHO X, ), Z.

Anzedpaiunoio nosepxuero n-20 NOPsOKY HA3UBAIOMb NOGEPXHIO, PIBHAHNS AKOI — aneebpaiune
PDIGHAHHS CIMENEHI N.

[InonuHa, K BiJoMO, BUPa)KaeThCs PIBHAHHAM IIEPLIOTO CTYNEHs. [i HA3UBaIOTh MOBEPXHEIO
Nepuoro crymneHs. byab-sKa JoBUIbHA IJIOLMHA NEPETUHAE TOBEPXHIO 71-T'0 MOPSAKY 110 KPUBI1H JHIi
TOTO  CaMoOro MopsAnKy (1HKOJM BOHA poO3ManaeThcs abo MHUMA). Bynb-ska noBibHA TpsiMa
MEpPETUHAE TIOBEPXHIO /1-TO MOPSAKY B 72 TOUKaX (A1MCHUX a00 MHUMUX ).

AHamiTHYHUR croci®d 3a7aHHs NOBEPXHI 3HAMIIOB IIMPOKE BHUKOPUCTAHHS B MPAKTHIIL,
0COOJIMBO KOJIM HEOOX1/THO TOCIIIIUTH BIACTHBOCTI TOBEPXHI, 1110 IHBapiaHTHA BIJIHOCHO CBOTO 3TUHY
— BHYTpIIIIHI BJaCTUBOCTI OBEPXHI.

KapkacHuti criocid 3a1aHHS IIOBEPXHi

[ToBepxH1 10 IKUX HEMOKIMBO BUKOPUCTATU MaTeMaTHUYH1 3aKOHOMIPHOCTI, 3a3BUYail 3a/1al0Th
JIOCTaTHBO WIUIBHOKO CITKOIO JIIHIM, sIKI HajleXaTh UM MNoBepxHAM. CyKyHHICTh TakuUX JHIN
Ha3UBAIOTh OUCKPEMHOI0** cimKoro, a00 OUCKpemHumM KapKacom OBEPXHI.

OmHUM 13 PO3IMOBCIOPKEHUX Y TTPOMHCIIOBOCTI METO/IIB KOHCTPYIOBAHHS MTOBEPXOHb € METO/T
KOHCTPYIOBaHHS TOBEPXOHb 3a JIOIOMOTOI0 Oe3mepepBHOro kapkacy. Kapkac moBepxHi Moxke
CKJIa/IaTUCh 13 MMPOCTOPOBUX KPUBHUX JiHIH. [IpoTe vacTimie 3a Bce MOBEpXHi 3a/1al0Th KapKacoM ix
IJIOCKUX Tepepi3iB.

Kapkacu noBepXxoHb MOXKYTh CKJIAJaTUCh 13 OJIHIET, IBOX 1 TPHOX POAMH IUIOCKHUX NepepisiB. Y
BCIX BHUMaJKax OyIb-sSKUH IUIOCKHI mepepi3 JaHOTO pPoJy MoOKe OYTH BUXIJHHUM; 1HIII POJUHU
nepepizy OyAyIOThCs SK 10JJaTKOBI Ha OCHOBI MEPIIOTO.

Kapkacu noBepXxoHb MOAUISIOTH HA MOYKOGI 1 1IeKAIbHI.

* HaltnpocTimuMu TPUKIaAaMU TPAaHCIEHACHTHOI (YHKIIi €: TOKa3Ha, TPUTOHOMETPWYHA, JoTapudMidHa
G yHKIIIT.
** JIMCKpETHUH — O3HAYAE, SIKUH CKIIQIAETHCS 3 OKPEMHX EJIEMEHTIB.
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O3Ha4YeHHSA

TouKkosuM KapKacom Ha3usacmvcsi CYKYNHICMb MOYOK HA NOBEPXHI, BUOPAHUX MAKUM YUHOM,
Wo, OPIEHMYIOUUCH NO HUM, MONCHA OOCMAMHbO NOBHO YSAGUMU U0, (POPMY NOBEPXHI 8 YCIX
it wacmunax. Touxku modxcHa subpamu, max wobd 6oHu 6YaU (301bOBAHUMU OOHA 610 OOHOIL, AOO
NOEOHAmMU iX Midic COOOIO NPAMUMU JIEHIAMU.

KinemaTuuHu# criocib 3a1aHHA ITOBEPXHI

Y HapucHIM TeoMeTpli MOBEPXHI MOXKHA PO3TISAIATH SIK KiHeMamuyHi, 1HAKIIEe yTBOPEHI
Oe3repepBHUM TEPEMIIICHHAM Yy TPOCTOpi Oynb-sikoi JiHii abo moBepxHi (puc. 53). i miHii 1
MOBEPXHI HAa3UBAIOTHCS ymeEoproeanbhumu (TBIpHUMHU) KiHeMaTH4HOi moBepxHi. [ToBepxHs, ska
YTBOPEHA MEPEMIIICHHSAM JIiHIi, YSABIISE€ COOOK I€OMETpUYHE MiCIe OYb-IKUX IOJIOKEHb TBIPHOI
TiHii.

[ToBepxHsi, siKa yTBOpeHa Oe3MEpEepBHUM TIEPEMIIICHHSIM YyTBOPIOBAJIHHOI IOBEPXHI,
PO3TISIIAETHCSA K TaKa, 0 OTMHAE PI3SHOMAHITHI MOJIOKEHHS YTBOPIOBATBHOI MMOBEPXHi. Y TBOPEHA
TaKMM YUHOM KiHEMaTH4Ha IIOBEPXHS JOTUKAETHCS 10 YTBOPIOBAILHOI TOBEPXHI B PI3HOMAHITHHX Ti
MOJIOKCHHSX, 1HAKIIe Mae Jaedki criabHi JiHil. L[{i 7iHIT Ha3WBAIOTBCS Xapakmepucmukamu
MTOBEPXH.

Puc. 53. Kinemamuuna nosepxus

TBipHa KiHEMaTHYHOI MMOBEPXHI MEPEMILIYEThCS Y MPOCTOPI 32 BU3HAUEHUM 3aKOHOM. Bona
MOJKe y Tpolieci pyxy 30epirati cBoo ¢opMy (MaTH HE3MIHHMNA BHUIJIA), a TAKOXK y MPOLEC pyXy
Oe3nepepBHO 3MiHIOBAaTH CBOIO (popMy. Bin BUIIsiy TBipHOI 1 3aKOHY 11 MEPEMIIIEHHS 3aJEKUTh
dopma (Burisa) KiHemMaTudHoli moBepxHi. IlepemimenHs y mpocTopi TBipHOI 3py4HO 3a/1aBaTH
HEPYXOMUMU KPUBHUMHU, SIKi HA3UBAIOTbCS HANPAMHUMU JIHIAMY KIHEMAaTHYHOI TOBEPXHI.

Ha Oynp-skiif KiHeMaTUYHIN MOBEpXHI MOXKHA BUAUIUTHU ABl POJUHU KPUBHX JIHIN — TBipHI Ta
HanpsiMHI. 3 [UX POAUH MOXKHA CKJIACTH KapKac KIHEMaTHUYHOI TOBEPXHI.

CyKyIHICTh OCHOBHHX TTapaMeTpPiB MOBEPXHI, 110 BUHAYAIOTH 11 CIOCOOM 3a/laHHS Ha3WBAIOTh
sU3HauHuKamu noeepxwi. Harpukiasn, BU3HAYHUKOM KOHYca 00epTaHHs MOKe OyTH BiCh 1 TBipHA 200
BEpIIMHA 1 HapsMHA JiHisg. BuznauaukoM muninapa odepTanHs MoXke OyTH BiCh 1 TBipHA (TIpsiMa 9u
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KpuBa) abo Bich 1 HampsMmHa (koj0). Koso moke OyTH HampsMHOIO JIHIEIO HUTIHApA Ta WOTO
TBIPHOIO.

O3HaYeHHSA

+ [losepxni, 6 AKUX 0E3MENCHO MAAi NOCMYNANbHI NepeMiyenns MEIpHOL NiHil 00HO20
HanpaeienHsl, Ha3ueamMvbcs NOGEPXHAMU NEPEHECEHH NPAMONIHINHO020 HANPAGIEHHA.

+ [losepxni, 6 AKux Oe3medcHo Mani 0b6epmanvHi nepemiwents meipHoi Ninii i3 3a2anbHO0
HEpYXOMOI0 BICCIO, HA3UBAIOMbCS NOGEPXHAMU OOEPMAHHAA.

+ [losepxni, 6 AKUX OE3MENCHO MAJli 26UHMOBI NepeMilyens MeIpHoI NiHii 00H020 napamempa
I, AKI MArOMdb CRIIbHY 28UHMOB) BICb, HAZUBAIOMbCA 26UHMOBUMU NOBEPXHAMUL.

HaiiBaxuusiii éracmugocmi KineMamudHux no8epxXoHb OCHOBHUX 8UOIE.

1) Oymb-Ky KpUBY JiHIIO MOBEPXHI, sIKa MEPETHHAE BXiJM YCiX TOYOK TBIpHOI JIiHII, MOKHA
PO3TIISIHYTHU SIK YTBOPIOBAJIbHY JIIHIIO MOBEPXHI;

2) 7Bi MOBEpXHI, II0 MAlOTh CIIIBHUN 3aKOH YTBOPEHHS 1 BiAPI3HAIOTHCS OJHA BiJ OAHOI
TBIPHUMH JHISIMHA, MOXYTh TIEPETHHATUCH MK COOOIO TUIBKH 10 CIIUIBHAM X0J]aM TOUOK
TBIPHHX JIiHIH;

3) OynoBa KiHEeMaTHYHOI ITOBEPXHI OCHOBHOTO By HE 3MIHIOETHCS Y TOYKAX JaHOTO XOIY;

4) KoXHA KiHEMaTH4YHA TOBEPXHsS OCHOBHOTO BHIy MOXke Oe3 aedopmariii 3milryBaTHCs
MI03JI0BXK caMoi ceoe.

[ToBepxHi IepeHECEHHS IPSIMOAIHIHHOIO HalIpaBA€HHS

Ilosepxua nepenecennsi npAMONIMIUHO20 — HANPAGIEHHs — YTBOPIOEThCS — Oe3nepepBHUM
HOCTYMAIBHUM MEepeMillleHHsM TBipHOI — kpuBoi ninii ABC (puc. 534).

Puc. 54. Ilogepxus nepenecenns NPAMONIHINIHO20 HANPAGIEHHSL

[ToBepxHIO TIepeHECEHHS MPSIMONIHIHHOTO HANpaBlIE€HHS MOXHA TaKOX PO3IIISIHYTH 1 fK
MOBEPXHIO, 1110 YTBOPIOETHCS PyXOM MPSAMOI JTiHi{, ika BeCh 4ac MapaJielbHa JaHOMY HAaIPaBJICHHIO 1
koB3ae no kpuBiil miHii ABC. Tyr kpuBa ABC — HampsMHa JiHisS, a npsMa (HampaBiIeHHS
NIEPEHECEHHs1) — TBIpHA JIiHIS MTOBEPXHi.

[ToBepxHi oOepTaHHA

[ToBepxHs 0OepTaHHS YTBOPIOETbCS OOEPTAIBHUM IEPEMILICHHAM TBIPHOi JIiHIT HaBKOJO
Hepyxomoi oci (puc. 55). Ilim yac BHBYEHHS TaKMX TMOBEPXOHBb 3a3BHUYail 3a BiCh 0OepTaHHS
MPUAMAETHCS BEPTUKAIBHA TIpsiMa.
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X010M KO’KHOI TOYKH TBIPHOT JIIHIT € KOJIO, SIKE Ha3UBAETHCA napaieiio TIOBEPXHI 00EpTaHHS.
[MnommHM mapaneneid MNEpPHeHIUKYISIpHI g0 oci moBepxHi. [lapamemni 06e3 CHOTBOpEHHS
MPOEKIIOIOTECS Ha IUIOMIMHY, SKa TMEPIeHIUKYISIpHA O OCl — KOJIa 13 CHUIBHUM LIEHTPOM.
Haii6inbmny 3 mapaneneii (Ko10) oBepxHi 00epTaHHS HA3UBAIOTh eK8AMOpoM TIOBEPXHi, 2 HAUMEHIITY
— wutixoio (eopom).

[TnomuHYM, U0 TPOXOAATH Yepe3 BiCh MOBEPXHI 00epTaHHS, HA3UBAIOTHC MepUdiaibHUMU, A
JHIT IO SKUX BOHU NMEPETHHAIOTH MIOBEPXHIO — MEPUOIAHAMU.

Puc. 55. Ilosepxus obepmaninsi
O3Ha4YeHHA
[ToBepxHsi oOepTaHHS HA3MBAETHCA 3aKPUTOIO, SIKIIO MEpHUIIaIbHUN Tepepi3 MOBEpXHI €
3aMKHYTOIO KPHBOIO JIIHI€IO0, SIKA IEPETUHAE BICh TIOBEPXHI B IBOX TOUKAX.

Bracmusocmi nosepxni obepmanus.

1) noBepxHsi 00epTaHHS Ma€ BIACTHBICTh 3PYLIYBATUCh, iHAKIIE 00EPTAIOYHCh HABKOIIO OCi,
MOBEPXHS MOXe pyxaTuch 0e3 aedopmariii mo3aoBxk camoi cebe;

2) SKIIO MEpHUjiaH MOBEpXHi 0OepTaHHS MPOXOAUTH Yepe3 JABiI TOYKH IMOBEPXHi, TO BiH €
HaWKOPOTIIOKO JIHIEI0 MK IUMHU TOYKAaMU 1 BC1 MEpUJIaHU OJJHAKOBI MK CO00I0;

3) KoKHa 3 mapaesneil moBepXHi 00epTaHHs MEPETHHAE MEPHTIaH i/ MPSIMHUM KYTOM, 1HAKIIIe
napa’snesni Ta MepUIlaHu YyTBOPIOIOTh NPSIMOKYTHY CITKY Ha ITOBEPXHI 00€pTaHHS;

4) TOBepXHIO 00epTaHHsS MOXKHA 331aTH OYIb-SIKOK KPUBOIO, SKIIO I KPUBA TIEPETUHAE BCi
XOJI TOYOK TBIpHOT JiHii;

5) KoXHa 3 HopMaJIeH 10 MOBEpXHi 00epTaHHs MePETUHAE BIiCh TTOBEPXHI.

Ile o3Hauae, MmO JUIs KOXKHOI MOBEPXHI 0OepTaHHS MOXKHa OyAyBaTH BIHcCaHi ab0 OMHUCaHi
chepu.

Bin Buy KpHBOi JIiHIi APYroro mopsjKy y rOJOBHOMY MEpHJIialbHOMY Iepepi3i MOBEpXHi
o0epTaHHs MalOTh Ha3BU:

—  cgepa (Kyns), SIKIIO TBipHA KpUBA JIiHIS € KOJIOM, a BiCh CITIBIIAAAE 3 11 llaMETPOM;

—  mop*, K110 TBipHA — KOJIO, SIKe 00€pPTAEThCSI HABKOJIO OC1, IO JICXKHUTh B TUIONIMHI KOJA 1
HE TMPOXOJUTh Yepe3 Horo meHtp. SKio Bick O0OepTaHHS MEpPETHHAE TBIpHE KOJIO YU
JOTUKAETHCA JIO HBOTO, TO YTBOPIOETHCSA 3axkpumuti mop. SIKimo Bick 0OepTaHHS HE
MepeTUHAE TBIPHE KOJIO 1 HE JOTHKAETHCA JO HBOTO, TO YTBOPIOETHCS BIOKPUMUL MOP
(SHISIOR

* Top € MOBEPXHEIO YeTBEPTOTO MOPAAKY
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—  enincoio o0epTaHHS YTBOPIOETHCS OOCPTAHHSM eJlilca HaBKOJIO WOro oci. SKmio 3a Bich
o0epTaHHS MPUIHITO HOTO BEIUKY BICh, TO OYAC gumseHymuil eincoio o0epTaHHs, IKIIO0
May — CIucHymuil eiincoio o0epTaHHs;;

—  napa6o10io obepmarHs yTBOPIOEThCS 00epTaHHIM mapaboyii HaBKOJIO ii oci;

—  0OOHONOPOJICHUHHULL 2inep6osoi0 00epTaHHsS YTBOPIOETHCS OOEpTaHHSM rirnepoou
HABKOJIO YSIBHOI OCI;

—  080NOPOACHUHHUILL 2inepOo10i0 00ePTaHHS YTBOPIOETHCS 00EPTaHHSIM TiIepOOIH HABKOJIO
JIHCHOT OcCi;
—  Komyc obepmamnHs YTBOPIOETbCS O0EPTaHHAM HABKOJO OCi KPUBOI IPYrOTo MOPAAKY, AKa
pO3MagaeThesl Ha JIB1 MPSIMI JTiHI1, 110 TIEPETUHAIOTHCS;
—  yunindp obepmanHs YTBOPIOETHCS OOCPTAHHSIM HABKOJIO OCI KPUBOI 2-TO TMOPSIKY, SKa
PO3MaIa€ThCS Ha JBI MapayielibHI MPsMi JIiHii.
'BUHTOBI IOBEPXHI

T6unmosa nogepxs yTBOPIOETHCS TBUHTOBHM TIepeMilieHHaM TipHoi minii. I Moxxna 3amaru
HaYaJIbHUM TOJIOKCHHSM TBipHOT JiHI1 (A1B1, A2B2), HEpyXoMOI0 BiCCIO, MEPICHIUKYIISIPHOIO 10
wionHu npoekiiit 11, kpokom i xoaom (puc. 56).

A

by

Puc. 56. Ymeopenns c6unmosoi noeepxmi

X0J1I0M yCiX TOYOK TBIpHOI JIiHIT € IMJIiHAPHYHA TBUHTOBA JIiHIs, sIKa Ma€ OJTHAKOBI KPOK 1 XiJ
31 FBUHTOBOIO MTOBEepXHet0. Lli TBUHTOBI X011 TOYOK TBIPHOT JIiHIT MalOTh CHUIBHUN 00uHUYHUL KPOK
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MPOEKIIISIMU XO/IB TOYOK TBIPHOI JIiHIT € KOJa 3 CHUTPHUM IICHTPOM Y TOYII, KA € BUPOIKEHOIO
MIPOEKIII€X0 TBUHTOBOI OCI.

VY nporeci o6epTaHHS TBIPHOI JIiHIT HABKOJIO OCI HA KYT 3 BOHA OTPUMYE OChOBE MEPEMIIICHHS

Ha BEJIUYUHY:
S
S=F->—=Fp
Sn="Pn"D,
7€ KyT [} BUMIpPIOETHCS B pajliaHax.

@poHTaNbHI MPOEKIii PAay MOJOXKEHb TBIPHOI JiHil, AKI BIANOBIAAIOTH TOPU30HTAIHLHUM
MPOEKIIiSiM, BH3HAYAIOTh BUXOJSYM 3 YMOBH, IO (POHTAJIBHI MPOEKLii TOYOK TBipHOi BHIE Ha
BEIMYMHH S (QPOHTAIBHUX TNPOEKIH OAHOMMEHHUX TOYOK TBIpPHOI JiHII y MOYaTKOBOMY i
MOJIOXKEHHI.

[ToennaBum GpoHTANbHI MPOEKIli OAHONMEHHMX TOYOK TBIpHOI JiHIi Yy PI3HOMAHITHHX ii
TMOJIOKEHHSAX [JIABHUMH KPUBUMU, OTPUMAEMO (PPOHTANIbHI IPOEKITii XO11B PsIIy TOYOK TBIPHOT JiHi1,
SIK1 YSBIISIIOTh COOOI0 CHHYCOINY.

['BUHTOBI MOBEPXHi, Y IKUX TBIPHOIO € MpsIMa JIiHisl, HA3UBAIOTHCS 2e1iKoioamu.

["enikoin HA3MBAETHCS NPsMUM, SKITO TBIPHA MPSMA JIIHIS CTAHOBUTH 3 BICCIO TOBEPXHI PAMUIN
KYT; Y BCIX 1HIIHUX BUMAJKaX TeNiKOi[] HA3UBAETHCS KOCUM.

Slkimo TBipHa MpsMa JTiHISA IEPETHHAETHCS 3 BICCIO TTOBEPXHI, TCIIIKOT HA3UBAETHCS 3AKPUMUM,
SIKIIIO HE TIEPETUHAETHCS — TeIIIKOTT HA3UBAETHCS GIOKPUMUM.

BararorpanHuku

OpHUM 3 BHJIIB IPOCTOPOBUX (POPM € OazamozpanHuKku — 3aMKHYTI IPOCTOPOBI (irypH, sKi
oOMeKeHl MJIOCKUMHU 0araTOKyTHUKaMu. BepIinHu Ta CTOPOHU OaraTorpaHHUKIB € BEpIIMHAMM 1
pebpamu OaraTorpaHHuka. BoHH yTBOPIOIOTH MPOCTOPOBY CITKy. SKI0 BepmuHHM 1 pedpa
OaraTorpaHHHUKa 3HaXOASTHCS 3 OJHOTO OOKY IUIOIIMHU OyIb-fKOi 3 rpaHel, To OaraTorpaHHUK
HA3MBAETbCA BUNYKIUM; YC1 IOTO I'paHl — BUMYKJII OaraTOKyTHUKH.

Haii6inpury npakTU4Hy 3aliKaBJIEHICTh MalOTh MPU3MH, IIpaMiid, IPU3MATOIAM 1 IPABUIIbHI
BUITYKJII OaraTorpaHHuku — Tina [lnarona (Terpaenp, rekcaenp, okTaeap, AoJeKaenp Ta ikocaeap), a
TaKOXX 0araTorpaHHUKH, 10 MAIOTh JIOBUIBHY (OpMY.

O3HadYeHHSA

Bazamozpannukom nasusacmocsa mino, oomedcene bazamozpannoio nogepxuero. CykynHicms
ycix pebep i epuiun 6a2amozpaHHuKa € o020 KOHMypom.

YBAT'A!
[I1o6 3amaty — MoBepXHIO Ha emtopi MoHka, 3a3BUYail BKa3yrOTh HE BCl MPOEKIlii MHOXUHU
TOUYOK a0o JiHii, 0 HAJeXKaTh TOBEPXHi, a TIUTBKU JIEAKi 3 HUX 200 Ti, 1[0 BXOASTH 10 CKIaay
BU3HAUYHUKA TIOBEPXHI YU 3aJal0Th KOHTYp. BW3HAYHUK CKIQJa€ThCS 3 JBOX YaCTHH:
T€OMETPUYHOT, B SIKiH 3a7aI0ThCS JESK1 OCHOBHI €JICMEHTH Ta BEJTUYHHH, i AITOPUTMIYHOI, sIKa
BKa3ye xapaktep 3MiHU (OpMHU TBIPHOI 1 3aKOHY ii MepeMillieHHS.

[ToBepxHs BBaXKAETHCA 3aJaHOI0 HA KPECIICHHUKY, KO BIAHOCHO OYIb-IKO1 TOUKH, 3aaHO1 Ha

TOMY X KPECIIEHHUKY, MOKHA OJTHO3HAYHO BCTAHOBUTH, UM HAJICKUTH TOUYKA I[1if TOBEPXHI, 20O Hi.
IIpaBHAO
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[IIo6 3amaT HA KpECICHWKY MPOEKIlii TOYOK, sSKi HajeXaTh OaraTOrpaHHUKY Y KPHUBIi
MOBEPXHi, HEOOXITHO CIIOYATKY MOOYAyBaTH OYy/b-SAKY JIiHIIO Ha 3aaHiil MOBEPXHI, a MOTIM Ha
NPOCKIISX i€l JTiHIi B3ATH MPOEKIii ITyKaHUX TOYOK (puc. 57).
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Puc. 57. [lob6yoosa mouok Ha nosepxHsx

JIEKIISA Ne 6
INIEPETHH IIOBEPXHI ITPSIMHUMH AIHISIMHA I IIAOIITHHOIO

[TepeTuH NOBEPXOHBb IPOEKITIIOBAABHUMHU ITAOIIIMHAMU

[InoumHa nepeTMHae MOBEPXHIO MO IUIOCKIM KpuBii JiHIi. JIiHIIO NepeTHHy NOBEpXHIi
MPOEKIIIOBATBHOIO IIOIMHOK OYAYIOTH IO TOYKAM IEPETHHY 3 IUIOIIMHOK XOJIB PSAY TOYOK
TBIPHOI JIIHII 1 caMoi TBIpHOI JIiHIT B P13HUX ii MOJIOKEHHSIX.

[TaocKi miepepi3u 6araTorpaHHUKIB

JIinis mepeTuHy OaraTorpaHHMKa IJIOLIMHOK BU3HAYAEThCA ab0 3a TOYKAMH MEpEeTUHY pedep
OararorpaHHuka (cnoci6 pebep), abo 3a JIHISIMM TNEPETHUHY TpaHell OaraTorpaHHUKa 3 IE€O
TUIOIIMHOKO (cnoci6 epaneti) (puc. 58).

O3Ha4YeHHSA

Bazamoxymuuk, ymeopenuti 6i0 nepemumny 6acamocpaHHuKa HNIOWUHOK, HAZUBAEMbCS
¢izyporo nepepizy.
TBepaAKEeHHSA

4+ ®@irypa nepepisy NMOBEPXOHb NMPOEKIHIOETHCA Ha TUIOIIMHY MPOEKIi 0€3 CHOTBOPEHHS,
SIKIIO PO3THHAIBHA TUTOIIMHA TIapajiebHa TUTONTHHI TTPOSKITIH.
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+ [Ipoexuii Gpirypu nepepizy MoxKyTh EPETBOPIOBATUCH HA BiIPi3KK MPAMMX, Ha Tl IIOLIMHI
NPOEKIIii, 10 KO IJIOMIMHA Tepepi3y NepreHANKYIsIpHa.

4+ KinbkicTs cTOpiH GaraToKyTHUKA NEPEPI3y NOPIBHIOE KIILKOCTI IPaHel, AKi epeTHHAIOTHCSA

PO3TUHAJIBHOIO IJIOIIHWHOLO.

Memod peoep Memod zpareu

] - SANPF 7 — ASBN P
72— SBNF 23 > USCN P
I SCNP 7 — ASCN P

Puc. 58. Ilepemun bacamoepannuxa niowuHo0

[TaroCKi mepepi3u KPpUBUX [IOBEPXOHD
TBepAKEeHHSA

4+ [lpu nepervHi KpPUBHMX IIOBEPXOHb IUIOIIMHOK B 3arajlbHOMY BHIIAJAKYy KpPHUBI JIiHil
YTBOPIOIOTHCA IUISIXOM 3HAXOJKEHHS TOYOK MEPETUHY TBIPHUX MOBEPXHI 31 PO3THHAIBHOIO
IUIOIIMHO. SIKIIO KpHBa MOBEPXHS HENiHIMHA, TO A MOOYJOBM JIiHIT MEPEeTHHY TakKoi
MOBEPXHI IJIOLIMHOI0 HEOOX1/THO 3aCTOCOBYBATH JOMOMIXKHI IJIOIIMHU. TOYKH IIYKAaHOT JiHi1
3HAXOJAThCA Ha MEPeTUHI JiHii, M0 SKUX JONOMDKHI PO3TUHAJIBHI MJIOUIMHU MEPETUHAIOTh
MOBEPXHIO 1 IUIOMIUHY.

4+ Tlpu mepeTuHi mNOBEpXHI 00EPTAHHS IUIOMIMHOK CHOYATKY OYAYIOTh 20106HI MOuKu JiHii
NEPETUHY, a MOTIM P IPOMIKHUX TOUOK. [IpoMIKHMMM TOYKamH JIiHII IEpeTUHY OyAyTh
TOYKH TIEPETHHY IUIOIIMHOIO, sIKa MapajeabHa moBepxHi (puc. 59).

O3HadYeHHSA

T'onosénumu moukamu Kpugoi nepemuHy noepxHi 06epmaHHs NIOWUHOIO HAZUBAIOMbCS
MOYKU nepemuHy Yi€i nIouWuHU — 20J106H020 MePUOIAIbHO20 nepepizy NOBEpPXHi, eKeamopa
NOBEPXHI, A MAKONC BUWA | HUMNCUA MOYKU JIHIT nepemuny 6i0HOCHO niowuHu npoexkyii I11.

Ha puc. 59 moOymoBaHO IiHIFO TEpETHHY IOBEPXHi, 3aJaHOi KOHTYpPOM, (pPOHTaIBHO-
MPOEKIII0BATBHOKO MIOMKHOK Q2. ['0JIOBHUMHU TOYKaMHU LIyKaHOI JIiHIT epeTuny € Touku 1112 1
212, B IKMX TOJIOBHUI MEpH/IiaH MOBEPXHI MEPETHHAECTHCS TUIOMUHO0 2, a TakoK Toukn 3137 1 4142,
B SKHX 3a/IaHa TUIOIIMHA MEepeTHHAE eKBaTtop moBepxHi. Touku 1112 1 2122 omHOYACHO € BHIIOKO i
HIDKYOI0 TOUYKAMH IIYKAHOI JIiHIT TepeTUuHy.
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Puc. 59. I[lobyoosa ninii nepemury Kpugoi no8epxHi NIOUUHONO

Touku 5152 1 6162 € mMpoMi>KHUMHU (JIOAATKOBUMHU) TOYKaMH JiHii mepetuny. IloennaBimm
TOPU30HTAIBHI MPOEKIiT 3HAWJACHUX TOYOK JIiHIT TEPEeTUHY IUIABHOK KPUBOK, OTPUMAEMO
TOPU30HTANIbHY MPOEKIIII0 IIyKaHOi JiHil nepetuny. OpoHTanbHa ii IpoeKIis CHiBIagae 31 CIiIoM
Q2 mIomKMHY.

Ta dacTuHa IiHIT NEpeTHHY, fKa pO3TAIllOBaHA BHWINE €KBaTopa Oyae BUIMMOK Ha
TOPU3OHTAJIbHIN IIOIIHMHI MPOESKIIIi.

KoniuHi nnepepizu

[Ipn mnepetwHi KOHyca OOepTaHHS IUIOIMIMHOIO MOXYTh YTBOPIOBATHCH: TMpsMi, IO
MepeTUHAITHCA, KOJIO, elirc, rinepbona i mapadona.

TBepa:keHHA

+ SIKI10 po3THHAJIBHA IJIONIMHA IEPIIEHIUKY/ISPHA 10 OCi KOHYCa, TO B IEPETHHI YTBOPIOETHCS
kono (puc. 60, a).

+ SIKII0 pO3THHANBbHA IUIOIIMHA IPOXOAMTH Yepe3 BEPUIMHY KOHYCa, TO PO3THHAE HOTo 1o
npsmum ninism (puc. 60, 0).

+ SIKI0 po3TMHANBHA IUIONIMHA TIEPETHHAE YCi TBIpHI KOHYyCa i HE MEPIEHANKYISPHA 10 HOTO
0Ci, TO B IEpEeTHHI YTBOPIOEThCS eninc (puc. 60, B).

+ SIKmo po3TMHANBHA IUIOMIMHA MEPETUHAC TUILKU OJHY TIOPOKHUHY KOHYCa i mapaieibHa
OJIHIH TBIpHIN KOHYyca (KYT i HAaXUJTy /10 OCi KOHYCa JOPIBHIOE KYTY, IKMI YTBOPIOIOTh TBIpHi
KOHYca 3 MOT0 BicCI0), TO B IIEPETUHI YTBOPIOEThCS napabona (puc. 60, r).

+ SIKuI0 po3THHANIBHA IUIOIIMHA MEPETUHAE OOMIBI MIOPOKHUHU KOHYCa OOEPTAHHS, iHAKIIE
napaesabHa JBOM HOro TBipHUM, TO B IEPETHHI YTBOPIOEThCS cinepbona (puc. 60, ).
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Puc. 60. Ymeopenns xoniunux nepepizia

52 &,

A)

[lepeTrH NOBEPXHI IPSIMOIO AIHIEIO

JInst Toro mo6 BU3HAYNTH TOYKH MEPETHHY MPSMOI 3 MOBEPXHEIO OY/Ib-SKOTO T€OMETPUIHOTO
Tia (Ipu3Ma, Tmipamiaa, MITHHAP, KOHYC, KYJIS TOIIO), TOCTYNAl0Th TOYHO TaK, sIK 1 MPU BU3HAYCHHI]
TOYKH MEPETHHY HPSAMOI 3 TUIOLINHOIO.
[TepeTun GaratorpaHHHKa TPSIMOIO JIIHIEO 1€ — JIB1 TOYKH, SIK1 HA3UBAIOTHCS MOUKAMU 6X00Y 1
8UX00).
Touka nepeTnHy npsIMO] JIiHII 3 MOBEPXHEIO 3a3BUYail BHU3HAYAETHCS 32 CXEMOIO:
1) yepe3 mpsiMy IiHiIFO TPOBOAATH JOMOMIXKHY PO3THHAIBHY IUIOMIMHY (Haifuacriiie
IPOEKIiIOBAIbHY);
2) OyAyroTh JiHII0 MEPETHHY JOMOMIKHOI IJIOIIUHY 3 TOBEPXHEIO;
3) BH3HAYAIOTH TOYKHU MEPETHHY MPSAMOI JIiHIi 3 JTiHIEI0 NEPETHHY MOBEPXHI JOMOMIKHOIO
TUIOIIHHOIO.
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[To6ymoBy Touok meperuny mnpsimoi JniHii EiFi1, E2F2 3 moBepxHero obGepranHs, 3amaHoi
KOHTYpOM, IIOKa3aHo Ha puc. 61.

Ha npuknazi yepes qaHy npsiMy JIiHIIO TPOBEEHO (PPOHTATHHO-TIPOSKIIFOBAIBHY IUIOMUHY P
1 MoOy10BaHO JiHIIO NEPETHHY i€l IIIOUIMHY 3 TOBEpXHEI0 o0epTanHs. [IpsiMa JiHis nepeTHHAEThCS
3 moOynoBaHoO KpHBOIO JiHi€l0 B Toukax KiKz, MiMpz, siKi € IIyKaHUMHU TOYKaMH BXOJIy MPSIMOT
E1F1, E2F2 y noBepxHro Ta ii BUX0ay 3 Hei.

YBATA!

[Tpu 3aMKHEHH] MPSAMOT 10 JOMOMIXHOI TUIONIMHA OCTAHHIO HEOOXiTHO BUOpATH Tak, mo0 ii
JiHISA MEepeTUHY 3 MOBEPXHEI0 MPOEKIII0BANACh HA TUIOMIMHY MPOEKLINd Y BUIVISII MPOCTUX
TiHi# — npsmoi abo Koma.

Puc. 61. [lepemun nosepxui npamoro niHiero

HepeTI/IH IIOBEPXOHB IMAOIITHMHAMM 3araAbHOT'O ITOAOZKEHHA

JIiHiI0 TepeTHHy IMOBEepXHI JOBUIBHO pO3TALIOBAHOIO IUIOUIMHOK OynyloTh SK 1 s
MPOEKIIIOBATBHOT TUIOIMMHY, TI0 TOUYKAaM MEePETUHY XOJIB psALYy TOUOK TBIPHOI JIiHIT 1 caMoi TBipHOT
JIHIT B pi3HUX 11 MOJOKEHHSIX 3 MI€I0 TUTONTUHOTO.

VY Tux BUMagKax, KOJM Ha IOBEPXHI HE MOKAa3aHO IIOJIOKEHHS TBIPHOI 1 XOMAIB TOYOK,
BUKOPHUCTOBYIOTh JOMOMIKHI IIJIOLIMHHU 1 TOBEPXHI.

[ToGymoBy miHIi mepeTUHY KOHyca 00epTaHHS JOBUIBHO pO3TamoBaHoio TuionuHor0 M1N1E;,
M2N2E; mokazano Ha puc. 62. TyT criouaTKy BU3Ha4€HO TOYKH JIiHII MEPEeTHHY, IO PO3TAIIOBaHI Ha
rojoBHOMY MepumiaHi. ®poHTtans 1121, 122, po3TamoBaHa B TOJOBHIA MepHIiadbHIN TUIOIIMHI,
NepeTHHAE TBIpHI (POHTAIHHOTO KOHTYpa B Toukax 3137 i 4142, a Bich KoHyca — B Toukax 51Ki, 52K>
IJIOMWHA 1 BU3Ha4Yae ciif Nsi MepualaHHOT IUIOMIMHU, MEPHEHIUKYISPHOI 10 TOPHU30HTAI.
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B mmommai Nsi1 3HaX0AThCA HalBUINA 1 HAWHWKYA TOUYKH JiHIT mepetuny. L1 Touku A1A2, BiB2
BHU3HAUYCHO K TOYKH mepeTuHy npsamoi K181, K282 mnomman Nsi 1 3a1aH01 MIOMIWHN 3 TBIpHUMUA
61S1, 6252 1 71S1, 72S, 1110 po3TaiioBaHi B MepuaiaHHi# rionmHi Nsi.

Binpizok A1B1 € BenMKom BicCIO eflilca TOPU30HTANBHOI MPOEKIii, a TouKa S — OJAHUM 3
¢okyciB 1poro eminca. Pobnsun 3aciku 3 ¢okyca S paaiycom, KUl JOPIBHIOE MOJOBHHI Bigpi3Ka
Ai1B:1 B i#oro cepemuni Oi, BuzHaummo Ttoukun D1 1 Ci. Jle DiC: — wmama Bice ermimca.
Bzaemonepnenaukyssipui giamerpu A1Bi1, A2B21 D1C1, D2C2 npencrasineHi, sk cCpspkeHi giaMeTpu
B iX (DpOHTAIBHUX MPOEKISAX, CHPSHKEHUMH JiaMeTpamMu (PpOHTANBbHOI MpOeKLUii JiHii mepeTHHy
KOHyca oOepTaHHS 3aJJaHOI0 IUIOIIMHO0. Jlai BXe BIIOMHM METO/J0M BH3HAYA€EMO BEJIHMKY 1 Mally
Bicl einica i OyayeMo HEOOXiTHUNA PSJT TOUOK.

Puc. 62. Ilepemun nogepxui Konyca niowuHow 3a2a1bH020 NOJOHCEHHS.

61



JIEKIIIA Ne 7
PO3I'OPTKH IIOBEPXOHb

3a3BHuail MOBEPXHIO PO3IIISIAIOTH SIK THYUKY, SIK 000JIOHKY, SIKY HEMOXIIMBO PO3TATHYTH.

O3Ha4YeHHSA

Heski nogepxui, AKwo ix NOCMynoeo oeghopmyeamu, MONCHA CYMICMUmMu 3 NIOWUHOW 0e3
Ppo3pusis i ckiadok. Taxi nogepxHi Ha3uBaAIOMbCsL PO3OPMHI.

[Ipu posropTaHHi BCTAHOBIIOETHCS B3a€EMHA OJHO3HAYHA BIAMOBIAHICTH MK TOYKaMU
MMOBEPXHI 1 IJIOMMHAMH. Y C1 TOBEPXHI MOKHA MOJIJIUTH Ha TaKi, III0 MOYKHA PO3TOPHYTH 1 TaKi, sKi
HE MOKHA PO3rOPHYTH O€3 CIIOTBOPEHHS.

Jlo moBepXOHB, IO PO3TOPTAIOTHCA HANleXKAaTh Ti, sIKI MOXKHA pO3ropHyTH 0e3 nedopmariii —
CYMICTHUTH 3 IJIOLIMHOIO TaK, 110 BC1 €IEMEHTH MOBEPXH1 300paKyIOThCsl y CIIPaB:kHii BenuuuHi. be3
CIIOTBOPEHHSI MOXYTh pO3rOPTaTUCh TUIBKU JIHIAYATI TOBEPXHI, CYMDKHI TBIpHI SKHX
nepeTuHaTbed. [Ipu 1boMy TOUKH NepeTUHY MOXKYTh OyTH SIK BIIaCHi, TaK 1 HEBJIACHI.

Jlo rpynu miHIHYaTUX MOBEPXOHb 3 CYMUKHHMH TBIPHHMH, 110 NEPETUHAIOTHCS HAJEXKATh
TopcH (ITOBEPXHi 3 peOpOM IMOBEPHEHHsI ) Ta X OKpeMi BUJIH, KOHIYHI 1 WIIHAPUYHI TOBepXHi. Topcu
MAalOTh CIUJIBHY BIACTUBICTh — PO3BEPTATUCH HA JOTUYHUX J0 HUX IJIONIHHAX.

Bynp-sika ¢irypa, mo HakpecjaeHa Ha MOBEPXHi TOpca, NEPETBOPIOETHCA Y IIIOCKE 300payKeHHS
Ha po3roptii. MoHa pO3MNIAIATH TOPC 1 HOro PO3TOPTKY SK MHOXHUHY TOYOK, MiX SKUMH
BCTaHOBJIIOETHCS B3a€MHO OJIHO3HAYHA BIAMOBIAHICTh. Ll BiAMOBINHICTE Mae P BaKIMBUX
BJIACTUBOCTEH (TBEPI’KEHb ).

TBepOAKEeHHS
+ KoxHiii TouIli TOBEpXHI TOpCa BiAMOBiIa€ €IMHA TOYKA HA HOTO PO3TOPTILI.

+ Koxniil kpuBiii JiHil, sKa JEKUTH Ha TOPCI y 3arajlbHOMY BUINAJKY BiINOBIae KpUBA JiHist
Ha MOro po3ropriii; TOBXHWHA KPUBOI HA TOPCI JOPIBHIOE JOBXHHI 11 IEPETBOPEHHS.

+ Kyr MK KpUBUMH JIiHIAMA (KYT MDK JOTHYHUMHM | KPUBMMH Y TOYLI iX TEPETHHY) Ha
MOBEPXHI TOpPCa AOPIBHIOE KYTY MK IIEPETBOPEHHSAMH IIMX KPUBUX JIHIM HA pO3TOPTILI.

+ 3aMKHeHa JIiHif Ha TOBEPXHi TOpca Ta BiANOBigHA TH JiHiA Ha PO3rOPTI OOMEKYIOTH
OJTHAKOBY ILIOIINHY.

[Ipy KOHCTpyrOBaHHI 4YacTO JOBOJUTHCS PO3B’SI3yBaTH 3a/iadi, BUKOPHUCTOBYIOUM METOIU
HapHCHOI TreoMmeTpii, Ha MNOOYyIOBY pPO3TOPTOK IOBEPXOHb, SKI HEMOXXIUBO PO3TOpPHYTH 0e€3
CHOTBOpEHHs. TeopeTuyHO Taka MOBEPXHs HE MOXKE MaTH PO3TrOPTKY, ajle B MPAKTHII1 Il TOTO, 1100
OTpPUMAaTH HEOOXIJHY MOBEPXHIO 3 JIMCTOBOIO MaTepiany OyAyroTb, TaK 3BaHI, YMOGHI pO32OPMKU,
MOBEPXOHb, SIKI HEMOXIIUBO PO3TOPHYTH, € KPIM 3TMHY, HEOOXITHO pOOUTH PO3TAT 1 CTUCKAHHS
JHCTA.

s noOy/i0oBHM YMOBHHMX pPO3TOPTOK MOBEPXOHb OOEpTaHHS, SIKI HEMOXKIIUBO PO3TOPHYTH 3a
arpOKCHMYI0Yi MMOBEPXHI MPUMMAIOTh LHUIIHAP 1 KOHYC.

O3HaYeHHSA

11i0 po3zopmkoro nosepxui po3ymitoms nepemeopenHs, BHACIIO0K K020 6CI MOUKU NOBEPXHI
CYMIWaomscs 3 NJIOWUHOIO.
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Posroptka Oyab-sKOi MOBEpXHI, IO pO3ropTaeThcs mpubauszHa. [lpu posropraHHi TakKoi
MOBEPXHI OCTaHHIO AMPOKCHUMYIOTH TMOBEPXHSIMU, BIIUCAHUX a00 OMUCAHUX OaraTOTPaHHUKIB, SIKi
MAaloTh rpai y Gopmi NpSIMOKYTHHKIB a00 TPUKYTHHKIB.

YBAT'A!
s Toro, mo0 oTpuMaTH HPUOIHM3HY PO3TOPTKY, sKa O 3 JOCTATHIM CTYIIEHEM TOYHOCTI
BIITBOPIOBAJIa PO3TOPTKY MOBEPXHi, IO HE PO3rOPTAETHCA, MONEPEAHHO pO30MBaIOTH i Ha
TUISAHKA (BIACIKM), KOXKHA 3 IKUX allPOKCUMYETHCS.

IcHye Tpu cnocobu moOya0BH PO3TOPTOK:
1) cnocib HopmanbHUX TIepepisiB (puc. 63);

2) cnocib po3kaTku (puc. 64);
3) cmocib TpiaHryasmii* (TPUKYTHHUKIB, puc. 65).

Ha puc. 63 nokazano nmoOynoBy po3roptku noxuioi npusmu. CroyaTky HepeTHMHaEMO
MOBEPXHIO MPU3MH IUIOUIMHOK P, sika mepneHaukyispHa A0 60koBux pebep mpusmu. bynyemo
nepepiz 3alaHol MpuU3MU Li€l0 TUIomMHOK — [A123]. BusHauaemo nilicHy BeJIMYMHY CTOPIH
TpukyTHHKa [A123] MeTomoMm IUTOCKONapaieabHOro mnepeHeceHHs. Jlami B JTOBUIBHOMY Micli
KpECIICHUKA IPOBOIMMO TOPH30HTANIBHY MPSAMY 1 Bijl JOBUIBHOT TOUKH 1o, IKy OepeMo Ha Lil NpsMii,
BifKianaemo Biapi3ku |1o2o|, [2030], [30lo], m0 KOHrpyeHTHI cropoHam TpukyTtHuka [A123]. Yepes
Toukd lo, 20, 30 1 1o IPOBOAMMO TIpsiMi, IO MEPIICHAUKYIISPHI 10 TOPU3OHTAIBHOI mpsimoi. Ha 1ux
MPSMUX BIJKIIAIAEMO BiPI3KH, SIKI KOHTPYCHTHI BIAOBITHUM JIHCHUM BEITMYUHAM BiIPI3KiB O19HIX
pebep mpusmu. Takum 4ymHOM, OTpuMaemo Touku Ao, Bo, Co i Ao, Bo', Co'. Orpumani ToukH
3’€IHYEMO TPSIMHMH, IO JAacTh HAM PO3TOPTKY OIYHOI MOBEPXHI MPHU3MH, A0 SKOI MPHETHYEMO
HUKHIO 1 BEPXHIO OCHOBH.

Crioci6 po3kaTku (puc. 64) no1iIbHO BUKOPUCTOBYBATH JUIsl TOOYAOBU PO3TOPTKU MPU3MH Y
TOMY BUNAJIKY, KOJIM OCHOBA IIPU3MHU NIapasiesibHa 10 Oyab-sKO0i OJIHI€T 3 IUTONIMH MPOEKIIiii, a i1 pedpa
napajenbHi 0 1HIIOI miomuHu npoekuid. Ha puc. 63 mokazaHo moOyaoBy poO3rOpPTKH METOI0M
po3katku. Jlas Toro, mo6 OTpUMAaTH MOBHY PO3TOPTKY MPU3MM JOCTaTHBO JO Oyab-SKOI1 JaHKH
JamMaHoi JIiHiT O1YHOT MOBEPXH1 PO3TOPTKU MPU3MHU NPUETHATH AIMCHI BETMYMHU OCHOB (BEPXHBOI Ta
HIKHBOI).

Ha puc. 65 noGynoBano po3roptky 6iuyHoi noBepxHi mipamian SABC meToaom TpiaHTysmii
(TPUKYTHUKIB), sKa YsBIIsA€ COOOI0 IUIOCKY (Irypy, L0 CKJIAaJa€ThCs 3 TPUKYTHHUKIB — TpaHel
nipamian. Tomy moOyaoBa 3BOAUTHCS 10 BUSHAYEHHS IHCHOT BETMUMHU pedep mipamiiu i moOyJI0BY
3a TpbOMa CTOPOHAMM TPHUKYTHHUKIB — IpaHeil mipaminu. Bu3HaueHHs AiiicHOI BelndyuHU pedep
mipamiau 3[1MCHEHO METOJOM OOepTaHHS HAaBKOJIO OCi, IO HAaJEeKWUTh BHCOTI MipaMmiIu Ta sKa
NepIeHANKYIIIpHA 10 TuIomuHY 1.

* Tpianrynsiis — Big nar. triangulum — TpukyTHHK (tres — Tpu i angulus — KyT) — po3OGUTTS MOBEpXHi Ha
TPUKYTHHUKH (KPUBOTIHINHI).
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Puc. 64. Cnoci6 pozkamku
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Puc. 65. Cnocib mpianeynayii (mpuxymHuxie)

3amaua Ha TMOOYAOBY pPO3rOPTKH KOHIYHOI TOBEPXHI 1 MOBEpPXHI 3 peOpOM IMOBEPHEHHS
PO3B’A3YETHCSA TAKOX 32 JIOTIOMOTOI0 TPUKYTHHKIB, 3aMiHIOIOUYM KPHUBI TMOBEPXHI OaraTorpaHHoOo
MOBEPXHEI0 3 TPUKYTHMMHU TrpaHsMu. Ha turomuHi mocnigoBHO OyayloTh  BCl TPUKYTHUKH
OaraTorpaHHoi HoBepxHi. TOUKH PO3ITHYTUX XOPJ KOJa 3 €HYIOTh IUIABHOIO JIEKATbHOIO KPUBOIO.

AEKIIIS Ne 8
B3AE€MHHH INEPETHH IIOBEPXOHb

JIB1 mOBEpXHI MEPETUHAIOTHCS MO KPUBUM JIIHISAM (JamaHa JiHif), IKy MOKHA BU3HAUUTH 110
TOYKaM IEpPEeTHHY JIIHIA OJIHIE€I MOBEpPXHI 3 IHIIOK a0 MO TOYKaM IEPETHHY JIIHIA KOXHOI 3
MTOBEPXOHb — JIIHIA MEepPIIoi MOBEPXHI 3 APYTOIO 1 JIIHIN APYyroi MOBEpXHIi 3 nepior. TakuMu JiHAMHU
MOXKYTb OyTH TBIPHI B PI3HUX X MOJOXKEHHSIX, XOAU TOYOK TBIPHOI JIIHII, @ TAKOXK OYyIb-5K1 J1HI1, 1110
JIeKaTh HA TIOBEPXHI.

Takum 9yuHOM, JJIS TOTO, 100 MOOYTYyBaTH JIIHIIO MEPETHHY JABOX MOBEPXOHB, HEOOX1THO
BU3HAYUTH PsJ CIUIBHUX TOYOK, IO HajeXaTh iM, a MOTIM Il TOYKH TOEIHATH y BU3HAYCHIHN
IIOCJIITOBHOCTI.

Jliniero nepeTuHy Moxke OyTH:

— nmpocmoposa Kpueéa — TIPU TIEPETHUHI JTBOX KPWUBHUX IMOBEPXOHb YW KPUBOI TMOBEPXHI 1
OaraTorpaHHHKa;

—  NpoCcmoposa 1amana iiHis — Ipy MIEPETHHI JBOX OaraTorpaHHUKIB;

— B OKpEMHUX BHUIIQJKaxX JiHIS MEPETHUHY JBOX MOBEPXOHb MOXKE OYTH M10CKOI0 — TPSIMOIO
JIHIEI0, KOJIOM, €JIIIICOM TOIIO.
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VY3arajbHEHHI AJITOPUTM PO3B’SI3yBaHHS 3a7a4 Ha BU3HAYCHHS
JiHI{ IEpEeTUHY IBOX MOBEPXOHb:
1. VBectu HONOMIXHY pO3THHAJIBHY IUIOLIMHY, SKa MIEPETUHAE KOXKHY 13 3aJaHUX TTOBEPXOHb
10 HAMOLIBII MPOCTUM 1 3pYYHHM 11 HOOYZAOBH JIiHIAM;
2. Bu3HauMTH NiHIIO TEPETHHY JOMOMIKHOI IJIOMIMHU 3 KOKHOIO MTOBEPXHEIO;

w

3HalTH TOYKHU (YU 7 TOYOK) IIEPETUHY OJIEP>KAHUX JiHIH, sIKl i OyAyTh IIyKaHUMU;
4. BuKOHaBIIM 3a3Ha4€HI MOOYAOBH 7 Pa3iB, OTPUMAEMO # TOUOK. CTIOTyUHBIIH OJHOMMEHHI1
MPOEKIIiT [IUX TOYOK IUIABHUMHU KPHUBUMH, OTPUMAEMO MPOCKIIii ITYKAHOT JTiHIT TepeTUHY.

[TocmimoBHE BBEIEHHS PNy JOMOMDKHHMX IUIOIIMH, A€ MOXKJIMBOCTI BU3HAYUTH HEOOXIIHE
YUCIIO TOYOK.

Brka3siBKa

JlommoMiKHY TUIOIIMHY HEOOX1THO OOMpAaTH TaK, 100 ii JiHisA IepeTHHY 3 KOKHOIO TOBEPXHCIO
MPOEKIII0BAIACH HA IUIOMIKMHY MPOEKIiH Y BUIIISII MPOCTUX JIHIA — MPSAMOi 41 KOJIa.

Y pani Bumaakax MpU PO3B’sI3aHHI 337a4 BUKOPUCTOBYIOTH KOMOIHAIIIO JOMOMIXKHUX
PO3THHAIBHUX TUIOIMIKH. 31 3araibHOT cXeMH O0OY/I0BH JIiHIi IEPETHHY MOBEPXOHb MOYKHA BUIAUTUTH
JIBA OCHOBHHMX CIOCOOM — Cnocih OONOMIJICHUX PO3SMUHAILHUX NIOWUH 1 cnocido cgep
(konyenmpuunux 1 excyenmpuunux cep):

— CHoci0 0onoMidCHUX pO3MUHATLHUX NAOWUH BUKOPUCTOBYIOTh Y TOMY BUIIAJIKY, KOJIM BOHH
NEPEeTHHAIOTHCS, 3 KOXKHOIO 3 JIaHUX IOBEPXOHb, MAIOTh MpsMi JiHIi abo koma. Yacto
MPOEKIiF0BAIbHI IJIOMIMHU BUOMPAIOTH Y BUTJISAL TUIOIIMH PIBHS — TUIOIINH, TTapaJIeIbHAX
IUTOIIMHAM MTPOEKIii (puc. 66);

— CHOCI0 PO3MUHANLHUX KOHYEHMPUUYHUX cep BUKOPHCTOBYIOTh JUIsl NMOOYIOBM JiHIi
NepeTUHY KOHIYHUX Ta IIJIIHIPUIHUX TIOBEPXOHb (puUC. 67);

— CIOoci0 JOTIOMIKHUX eKCYeHmpUyHUX cghep BUKOPUCTOBYIOTh JJIs HOOYIOBH JIiHIT IEpETHHY
JIBOX TIOBEPXOHb 00CPTaHHs, SIKi MAIOTh CIUJIBHY IUIONIMHY cUMeTpii (puc. 68).

Puc. 66. Cnoci6 0onomisicHux po3smunanbHux niouwuH
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Ha puc. 66 nokazano moOyoBy JiHii IEpeTHHY I’ ITUTPAHHOI MpaMian 3 IWIIHAPOM, TBIpHI
SIKOTO TIEPIEHIUKYIISPHI 0 TOPU30HTAIBHOT IIIOUIMHU TPOCKITI.

JliHis mepeTHHy CKIAMaeThes (puc. 66) 3 I’SITH OJIHAKOBUX MiXK CO0O0 Iyr emirnciB. Emincu
MOXYTh OyTH MOOYyJOBaHI MO TOYKAM MEPEeTHHY pedep W IHIIMX OBUIBHHMX MPSAMHX Iipamian 3
MOBEPXHEIO IIJIH/Apa a00 32 TOMOMOT0I0 JONOMIKHUX TOPU30HTAIBHUX TUIOIINH, IKi IEPETUHAIOTh
LWTIHAP 10 KOJTy, a MipaMiy — [0 MPaBHJIBHUM I’ ITHKYTHHKAM.

Ha puc. 67 mokazano moOyAoBYy JiHIi EpeTHHY 3pi3aHOT0 KOHYCa 3 MHJIIHIAPOM, METOJIOM
KOHIIeHTpUYHHX cep. Oci IIX ABOX MOBEPXOHb 0O0EPTaHHS MEPETUHAIOTHCS 1 BOHH MAIOTh CIUJIBHY
(GpoHTaNbHY IUIONIMHY CHUMETpii, a TakoX 3aJaHi OJHIEI0 (POHTATBHOI Mpoekiier. Todku
IepeTHHy MepHIiaHiB MOBEpPXOHb OOEPTAHHS HANEeXATh IIyKaHil JiHil HepeTHHY MOBEPXOHb. IX
BHU3Ha4aeMo Oe3nocepeHpo (6e3 Oyb-IKuX JOJAaTKOBUX MOOYIOB) HA KPECICHHUKY.

Puc. 67. Cnocib xonyenmpuunux cghep

Ha puc. 68 moOynoBaHo JTiHIIO EPETHHY MTOBEPXOHb 00EPTaHHS, IO MAIOTh CIUTBHY TUIOIINHY
cuMeTpii (oAHa 3 TOBEPXOHB — cdepa), METOJIOM eKCIEeHTPUIHUX cdep. Oci MoBepXxoHb 00epTaHHS
He nepeTuHaroThecsl. KoKHa 3 Takux MOBEPXOHb Ma€ LUIUN psAA KUI, MO SIKUM NEepeTHHAIOThCS
excueHTpuuHi cdepu. TyT Bich NMOBEpXHI OOepTaHHS 1 LEHTp chepu po3TalioBaHI B OJHIN
(bpOHTANIbHIN TUTOMIHHI.

Bynp-sika nonomixxHa po3THHaiIbHA cdepa 3 paaiycoM R 1 ieHTpoM Ha oci moBepxHi 00epTaHHS
NepeTHHae MOBEpXHIO o0epTaHHs 1 1aHy cdepy mo koiy. Komna nmepeTnHaoThesl y TOUKaX IIyKaHOT
JiHIT nepeTuHy noBepXoHb. OOHMparouM iHII PO3TUHAIBHI cepu PI3HOro pajiyca Ta 3 pi3HUM
MIOJIOKEHHSIM LIEHTPIB Ha OC1 TOBEPXHI 00€pTaHHs, OTPUMAEMO PsiJl TOUOK HIYKAHOT JIiHIT epeTUHY
MOBEPXOHb.

JIiHito mepeTuHy ABOX OaraTOrpaHHHUKIB MO>KHA BU3HAUUTH, BUKOHYIOUM HACTYIHI MOOYI0BH:

1) 3HaiiTH TOYKH NIEpEeTUHY pedep 0HOro OaraTorpaHHUKa 3 TPaHSIMH 1HIIIOTO;

2) 3HAWTH TOYKH MEPETHHY pedep Apyroro OaraTorpaHHMKa 3 rPaHsIMHU MEPIIOro;

3) 3HaiiieHi TOYKH MOCIII0OBHO 3’ €THATH MiXk COOOI0 MPSAMHMH JTiHISIMH.
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Puc. 68. Cnoci6 excyenmpuunux cghep

Brka3iBKka

3’eaHyBaTH MiXK 0000 HEOOXITHO 00OB’A3KOBO TUIBKH Ti TOYKH, K1 JIEKATh HA OJHUX 1 TUX
e TPaHsIX KOXKHOTO 3 OaraTorpaHHHKIB.

YBAT'A!

+ fkmo xoua 0 OfHA 3 MOBEPXOHb Ma€ MPSIMOJIHIMHI TBIpHi, TO JiHiIO MEPETUHY MOXHA
BU3HAYUTU HACTYMHMM IUISIXOM: HAHECTH Ha I[i MOBEpXHI psii TBIPHUX 1 3HAMTH TOUYKU
NEPEeTHHY iX 3 1HIIOK0 MOBEPXHEI0, a MOTIM 3 €IHATH 11i TOYKH KPUBOIO JIIHIEIO.

+ [HKOJIM JUIsA TOTO, 1100 3HANTH TOYKHM JIiHIT IEPETUHY KPUBUX MMOBEPXOHb, TIPOCTIIIE BBECTH HE
TUIOLIMHMY, @ TOBEPXHIO — HWIIHAPUYHY, KOHIYHY a00 KYJIbOBY.

+ By/b-sKa TI0BEpXHsl 00€PTaHHs IEPETUHAETLCS 3 MOBEPXHEO KYIIi 10 KOJIY, SKIIO IIEHTP KOJa
JIeKUTH Ha O0C1 00EpPTaHHS.

AKCOHOMETPHUYHI ITPOEKIIII

[[fo6 orpumath HaouyHe 300pakeHHS O00’€KTa, WO pPO3TIAmaeThesa (Twiockoro abo
MIPOCTOPOBOTr0) Ha OyIb-AKiM IUIOUIMHI, HEOOX1HO YBECTH a00 KOCOKYTHE IpOEKLioBaHHS, ado,
30€pIriy OpTOTOHAEHE MPOEKIIIFOBAHHS, 3aMIHUTH OJHY 3 OCHOBHUX IIJIOIIWH MPOEKIIIH TOBUTEHO
PO3TaIlIOBAaHOIO IIOIIMHOIO.

AKCOHOMETpHUYHA TPOEKIIisi, a00 aKCOHOMETPIsl, YSABIsi€ COO0I0 OJHMH 13 METOJIB MOOYI0BU
HAOYHMX 300paXkeHb 00’€KTIB B OJIHIN mutonuHi (puc. 69).

AKCOHOMETpUYHI KpPECIEHWKH MAalOTh BJIACTUBICTh HAOYHOCTI Ta OJHOYACHO MOXYTh
MOBEPTATUChH JIO MOIMEPEIHHOT0 300paKEHHS — 32 TaKHUM KPECIEHUKOM JIETKO YSIBUTH 3arajibHy
(dbopMy 00’€KTa 1 HOTO MOJIOKEHHS Y IIPOCTOPI.

300pakeHHs MpeAMeTa MU OTPUMYEMO B aKCOHOMETPIT MapajieIbHUM MPOEKIIFOBaHHSAM HOro
HAa TUIOIIMHY MPOEKITiH.
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[[fo6 orpumatu Take 300pakeHHS OO0 €KT JKOPCTKO TIOB’S3yIOTh 3 CHCTEMOIO TPHOX
B3a€EMOINIEPIIEHIUKYJIIPHUX KoopauHaTHUX ocel OXYZ.

B 3anexxHocTi BiIl HampaBlIeHHS MPOEKIIIOBaHHS BiJIHOCHO IUIOMIMHU aKCOHOMETPHUYHUX
MPOEKIII aKCOHOMETPIisi MOXKE OYTH KOCOKYymHOW ab0 NPAMOKYMHOIO.

O3HaYeHHSA

+ Ilpamokymna i3omempuuna RnpoeKwis — NPAMOKYMHA AKCOHOMEMPUHHA NPOEKYis
npeomema, AKA Mae HeCNOMEOpeHi 4Yu OOHAKOBO CHOMBOPEHi pO3MIPU  B3008JiC
axconomempuunux oceti X, Y, Z (puc. 69).

+ KocoKymna akconomempuuna npoexyis — aKkCOHOMEmpuuHa NpoeKyis npeomema Ha
NIIOWUHT KPeCleHUKA, He NEPReHOUKYIAPHIU 00 HANPMY NPOEKYIIo8AIbHUX NPOMEHIE.
AKCOHOMETPHUYHI MTPOEKIIii BAKOPUCTOBYIOTHCS SIK JOMOMIXKHI KPECIIEHUKH, KOJIM BUMAra€eThCs
MOSICHUTH TIJIOCKE 300paykeHHs (KpecaeHuK npeameta). Haituacriiie BUKOPUCTOBYIOTh NPAMOKYMHY
izomempiro (puc. 70, a), 1715 K0T MOKA3HUKU CIIOTBOPEHHS MO BCIM OCSM OJIHAKOBI 1 IOPIBHIOIOTH 1
(301IBILIEH1), @ TAKOX MPAMOKYMHY Oumempilo — Koe]ilieHTH crnoTBopeHHs no ocsim OX 1 OZ
OJIHAKOBI 1 AOPiBHIOWOTH 1, o oci OY — 0,5 (puc. 70, 6).

@\

Puc. 69. Axconomempuune 306padxcenns demani
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Puc. 70. Hanpasnenns oceil 6 npAmMoKYmMHUxX
AKCOHOMEMPUYHUX NPOEKYIAX

VY xoai moOymoB aKCOHOMETPHUYHHUX IPOEKLIN BIAPI3KM NpPSAMUX JIiHIM MOBEpPXOHb, IO
napajenabHi OCAM MPOEKIi Ha KOMIUIEKCHOMY KPECIEHHKY, TOBUHHI OyTH TakoXX HapaneibHUMU
BIJIIOBITHUM AaKCOHOMETPUYHUM ocsAM. IIlmocki KpuBI 1 Jyrd Kojla BEIUKUX pajlyciB B
aKCOHOMETPUYHMX MPOEKIISIX Oy1yI0ThCs 32 KOOPAUHATAMU TOYOK.

Jliis moOynoBH 130METPUYHUX MPOEKLINA 3pyYHO KOPUCTYBATHUCh TPUKYTHUKOM 3 KyTom 30°.
Jns noOynoBu (PpOHTANBHOI AMMETPUYHOI MPOEKIii HEOOXiZHO BUKOPUCTOBYBATH TPUKYTHHK 3
KyTOM 45°.

[30MeTpUYHMMU MPOEKLIAMH K1JI, PO3MILICHUX Yy MJIOLUIMHAX NPOEKIii a0o B mapajeabHuX iM
IUTOIIMHAX, € eJINCH 3 OJHAKOBMMHM CIIIBBIIHOIIEHHAMHU oceil (puc. 71, a). Bemuki oci emimcis
nopiBHOIOTH 1,22d, a mani — 0,71d, ne d — niameTp 300pakyBaHoro koia. HampsiMok oceit eminciB
3aJISKUTH BiJl TIOJOKEHHS KOJIA 1 BU3HAYAETHCS 32 IMPABHIIOM:

IIpaBHAO
VY npsAMOKYTHIM aKCOHOMETpii BeiMKa BICh €JIca 3aBXAM MNEepHeHIUKYJISIpHA 10 Tiel
AKCOHOMETPHYHOI Oci, SIKOi HEeMa€ B IUIOIIMHI, a Mayia 30iraeThCcsl 3 HaMpsIMOM I1i€i oci, abo
napajiejibHa J10 Hel.

Ha npakTuiii mpuitHATO 3aMIiHSATH ETIICH B 130MeTPii OBaJIaMH, IO 3HAYHO CITPOIITY€ MTOOYI0BY.
Ha puc. 71, 6 moka3zaHo BU3HAYCHHS BEITUKOT 1 MaJIoi oci eirca rpagidHo.

Puc. 71. Ilpsamoxymua izomempuuna npoekyisa Koia
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Ha puc. 72, a 300pakeHO Koj1a B MPAMOKYTHIH JUMETPUYHIA TPOCKIIii, IKi MPOSKIIOIOTh Y
BUIJISIII €JTITICIB, MaJli OCl SIKHX, SIK 1 B 130METpii, mapaeibHi OCsAM, SKUX HEMAE Yy TUTOIIMHAX JaHUX
KiJI.
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Puc. 72. [Ipsamoxymna oumempuuna npoexyis Koad

JloB)krHA BEJIMKOI OCi JUIs BCIX eminciB ogHakoBa i gopiBHioe 1,06d, ne d — miamerp
300pa)KyBaHOTO KoJia. AJie JOBXKMHA Majoi OCi pi3Ha: JUIs eJimca, 10 JeKUTh ad0 mapanelbHuN
(dpOoHTaNBHIN TUTOIIMHI TIPOCKITiid BOHA cTaHOBUTH — 0,95d, a y1st ermiriciB, 110 J1eKaTh a00 mapaiebHi
710 TOPU3OHTANBHOT 1 ipodibHOT TUTomMH npoekii — 0,35d (puc. 72, a). Ha puc. 72, 6 moka3aHo
BHU3HA4YEHHs PO3MIpIB BEIHMKOT 1 MaJoi oci enirca 3a 10nomMoro rpadika.

JIiHii TPUXyBaHHA 1 Iepepi3iB B aKCOHOMETPUYHUX MPOEKLISAX HAHOCATH MapajieabHO OTHIH 3
JiaroHaneld akCOHOMETPUYHUX TMPOEKIM KBaapaTiB, sIKl JIeXKaTh Y BIAMOBIIHUX KOOPIWHATHHX
IUTOLIMHAX 1 CTOPOHH, SIKUX MapalielibHi aKCOHOMETPHYHUM OocsiM (puc. 73).
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Puc. 73. Hanecenns wimpuxy8anHs ¢ aKkCOHOMempuiHUX
NPOEKYIAX Yy pO3MUHAX
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