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Bcryn

A"toto6io"rr"f TpaHcflopr, IrIo HaJIe]Io'ITb Ao

AopoxtHbo-TpaHcnoprnux 
gaco6in,. e ueli4' eMHoIo cKnaAoBolo

,purr.noptotoi ."tt"t" Yr<paiuu, Ao sxoi BXoAtrb

salisnuunrail, rpy6onponimiia, uopcrxuft' pi'n<onufi'

arria\tiftruir ra iurui BI4AI'I rpaHcnopry' AntorpaHcnoprHl'IMll

saco6aN{fl HaSl'IBarorbc.t{ MaITII{HII, nepeuiqeuHx flKl{x

orlopHoro rloBepxr{erc sAificurcerrc's 3a AorloMororc cvrlrv'

,r"oprouurroi nsaei\aoAieto ronic s uierc rloBepxHero' '[o rarulx

ni4uocxrr oArnoqHi anrouoSili, aero6ycu fi asronoig4rr' ulo

cKJla.uarorbct 3 aBToIrro6inx-rsraqa it oAHoro a6o rcinrrox

npiauenin (uaninnPuuenie)'' 
PisHontanirHicrr yMoB ercnuyarauii o6yuonuna

rrrl4poKy cneqiarisauirc anrouo6inin, -axi ni4pisHnorucx

cnequQiunuuu BJIacrIrBocr't{MI'I, uo :a6esne'ryrors ix

BI'IKOPITCTAHH{ B KOHKPCTHI'IX YMOBAX S UAft6iIBIIIOT

.6.*"""i.tto. (Daxisurc s rexHi'rHoi ercnrryaraqii guanus

*nu.t"uo.refr pi:HIax aerolao6inin Aonouarae nu6lrparu :ri s

HHX, sxi IqoHafrxpaue nqnoeiAarorb xapaKTepl4crvKaM

BaHTa)Ky, Iuo rrepeBo3rlTbc-f,, ir yMoBaM IIepeB*eHb; Ave

ro*o""iatr pospo6n.flTl4 orlTl4Manuri MeroAH rll'urpl4MaHHtr B

er<cuyarauii TI{x nnacrunocrefi, sri garnaAeni npu

npoeruynauni, nnpo6uhurni i ruoxyrr siAHoerlosarucb y

npoueci peMoHTy' 
_- ^..n^^6'rrrd s( a60

ArryaJrbHrcrb crBopenH'fi HoBoro nrApyqHI'IKa.-

HaBqarbHofo uoci6nura s reopii eKcntlyaTaull4Htr{x

eracrueocrefr o6yvonnena npo6leMaMl4' ros't3aH[M[ 3

neo6xiffricto nocr:ifinoro y3aranbHeHHt HoBIrx reoperuuuux i

eKcnepHMeHTaJIbHHx AocJIlAXeHr y uifi ranysi' O6csr i sN{icr

ui4pyunur<a Bl'{3Haqeirufi HaBqarIbHoIo nporpaMoro

cneqialsuocrefr "Asrorr'lo6ini fi aeroiuo6inrse rocro4apcrBo"'

"Konicsi i rycenzuni rpancnoptHi 3aco6u"'



y ni4pyunuxy po3rn.{Hyro rilrxn oArry rpyfiy
sracrunocrefr excnnyaraqifrui BnacrHBocri aeromo6inx.
Bost't xapaKTepr{3yrorb Moxnr,reicrt fioro e$exrun'oro
BI{KOPI{CTAHH,g Y IICBHI,IX YMOBAX i 4OSNOrrXrOTb BU3HAI{I4TE,
rKoro,lriporo KoHcrpyKuiq aeroNaooir-rq eirTnoaiAae ei4}aoraNr
ercnnyararlii.

[o ocHoBHrrx eKcnnyararlift:aux xapaKTepucri4K
ssr4qafrHo ni4HOCxB: TrroBo-rrrBralxicsi nnacraeocri
(4nuavrivHicrr), ranrNaieHi nracrueocri, nanr4Br{y
exouo,vivuicrt, Neponauicrt, crifrricrr, npoxi4uicrl,
nnaeHiclr xoAy.

Cyuacutrir erarr posBurKy reopii exorrnyaraqiriuux
eracrzsocreft asroN{o6iris xapaKTepn3yerbcr cr4creMHr4M
rrUXoAoM Ao BprBqeHH_{ oKpeMr4x ocodffaeocrefi
eKc nnyarau iituux xapaKTepr4 crHK, Onrr4 l,r isauiela n o Ka:uHr is
eKcrrryarauiftnux i rexHiqsax napaverpi e.

Anronao6inr e qacrr4Horo crrcreMu "eo4ifi - anroruo6i:* -
Aopoxm€ cepe4orarqe" (BAAC), i froro eracrfieocri
Br4tBJrrrorbc{ y B3aeMOAii S eJreMeHTaMrZ rliel cHCTeMrr. oTxe,
czcrervrHicrb rrpr4 oqiHronanui -sxocri .c{r4 e$errunuocri
3acrocyBaHHr aBToMo6in_s :anexzm ni4 yMoB, y ,Kr4x rI.{
BJracrvBlcrE BllrBJrrerEc.fl. YNrosv ercnnyarar.trir e rliroNfy
Bpr3Haqarorbcr cnonyqeHHrM 4opoxuix, TpaHcrroprH14x i
npr4po4Ho-xniMaru.rHzx Qaxropin.

!o 4opoxuix yMoB, rrlo Bnnr4Barorb Ha rexni.lHi
napaMerpr4, roacrpyrqirc it excnnyaraqifiui eracrueocri
asroN{o6irin, ni4nocxr6: xapaKTepncrnKr4 npo$inro i unauy
4opir, penre$ nricqenocri, B:aL i pinHicm Aopo)KHboro
rroKpr{TTr, iHrencunHicm pyxy, fleper]rKo4r.r pyxy,
cra6inruicrb lopo)KHbofo craHy, pexrrMr.r pyxy. yci 4oporra
no4inxrorrcs. Ha r'rrb rareropifr, BHMofr{ Io _f,Kr,rx rinnoniluo
Ao AEH B 2-3-4-2000 uaneAeni e ra6r. B. 1.

Ha .4oporax 3acrocoByrorbc_{ rroKpr4TT, TaKrrx
ocHoBHr'tx runie: 4nx 40pir I-IV xareropii - qerireuro6erouHi



f4 ac$amro6eronHi; p.ilfl 4opir III-IV rareropii
ac$a-urro6eronsi i Arorre6eroHni; lnq 4opir IV-V rareropii -

ule6eneei i rpasifini; Arrfl 4opir V rareropii - is rpynrin,
yKplnneHtrx r{r4 rroJnrrrreHrrx AoAaBar{Hf M rroKpr{TT-rr.

3a,rexso nil raiunocri noxpnrrs Aoporfi saraJrbHoro
Kopr4cTyBaHHr lonycKaroTb HaBaHTaxeHH.{ Ha oIHy Blcb

anrouo6ir.fl eia 11,5 rH (xareropii I-II), 10 rH - Ha Aoporax
ilI-IV rcareropif i 5 rH - Ha noporax V rareropii. Tzn
noKprlrrr i crau if nonepxHi enilaeae Ha onip KoqeHHq, sqiuHi
nracrlmocri, uraenicrr xory, a raKox repruiu crryx6u
aeroil{o5ir.s.

Koe$iqieur 3qerrJreHn.s xonic 3.orropHolo noBepxHero
wae Syru He MeHrrre nix 0,45 (nprz nerxux yMoBax pyxy); 0,50
(npu ycruraAHeHr4x yMoBax pyxy) i 0,55 (npu ne6e3rreqHr4x
yMoBax pyxy).

,{o rpaHcnoprHr4x HaJre)KI{Tb qina uvsra cnequ$ivHlrx
yMoB, rrlo xapaKreprz3yrorb oprauisaqiro i nepe6ir
rpaHcnoprHoro rpoqecy t6] Bosu Br{3Harrarorbcr BrrAoM
rrepeBe3eHoro BaHTalKy, o6cxrov i nircransrc [epeBe3eHB,
naprioHuicto ni4npannenr, cnoco6avu HaBaHTaxeHHs i
p03BaHTax(eHHr, opraHisaqiero nepeBe3eHb, cneuialirauiero
pyxoMoro cKJraAy i s6epexeHurM BaHTaxy, Iqo nepeBo3r{Tbcr.

I{i ynronu Br43Haqarorr nu6ip uruy i roncrpyr<uiro
pyxoMoro cKJra.4y, BaHTax{Ho-po3BaHTaxyBanbHrrx saco6in, ik
xinnxicrr, oprauisaqirc fl epeBe3eur i rexHiqnoi excnnyaraqii.

Ycroro HapaxoByrorb Ao ABaArIflTra sr.rAin BaHTaxHr{x
rrepeBe3eHr, (nepeee:eHux npoMucJroBr.rx, 6y.uinenrnux,
cilrcrxorocnoAapcbKvx ra irurux nauraxin). HorraeHrnarypa
ocHoBHHX sr.rAis eanraxin BeJrr{Ka i crrae 6rusrxo 350
uafruenyeaur.



Ta6nwv B 1 - OcnosHr rexHlr{Hl rroKa3nrrKr4 anrouo6inrnnx
4opir saramuoi uepexi [11]

Ifpuuimxa:
1. 3Ha.reHHr yxr,rJry B 0/o ei4uoui4ae raHreHcy Haxlzny Aopon{ Ao
ropn3oHTy, [oMHo]r(eHoMy Ha 1000.
2. y q[ceJrbHrrKy HaBeAeHo HopMLI 4na pieunnnoi ruicqesocri, y
3HaMeHHrrKy - Ans cKnaAHux 4imuor nepeciueHoi (ripcrxoi) Nricuesocri.

Baxnusorc xapaKTepr4crt4Koro rpaHcnoprHr4x yMoB e
inreHcraeHicrb pyxy pyxoMoro cKJraIy i qinrnicrb rroroKy.
IHrencusHicrr i qinrnicrr pyxy BnnnBarorb na ruua4ricrr
pyxy Marxr,rHl4.

,{opoxni i rpancnoprni yMoBrr 6inrruoro naiporo
BnJrr,rBarcTb Ha cepe.4Hi rexni.rHi ursvAxocri fi e$emvenicrr
po6orr4 aeroN{o6irin.

Aruoc$epno-xriuaruqui yMoBrr raKo)r( clpaBnrrorb
sHa.rHzfi BrrJrr4B Ha po6ory asrol{o6irs. 3a nngucoi
TeMrreparyprr ycKJraAHroerbcs 3anycK ABr4fyHa, . ni46ynaerrcx

florasHnx
Kareroniq

1-6 tl IV
Poapaxyxroaa 4o6oea

inrencnanicru pyxy,
v  TnaHcnonTHux onuHut  t9x

>10000 >1 0000
or 3000

Ao
1 0000

or 1 500
ao 3000

or 150
Ao

1 500
no 150

150 140 t20 100 90 90
xyHKoaa utsnAKru I
pyxy, KM/roB rro(roo)'  to(ro) 'oo(uo)'o('o) *(ro) *(ro)

Kinsricru cMvr pvxv 4.6,8 z+, o z z z 1

[.l1r,rpnHa, m

cMyrh pyxy 3.75 3-75 J - 3 J J

npoi3Hoi
qacTilHt4

2 x 7,5:
2 x 11,25;

2 x 1 5

2 x 7,5;
2 x 11,25 7,5 7 o 4,5

Hafr6inuuui no3AoBxHifi
yxnn (piareea vicgeeicru),

o/oo
30 40 40 50 60 60

Haiveuui paaivcr,r KoHBl4x. M
Y nnaHi 1200 1 100 800 600 300 300

Y nogAosx-
HboMy

nnorhini

BilNVKNI 30000 25000 1 5000 1 0000 5000 5000

yBrrHrrl 8000 5000 5000 3000 2000 2000

t 0



ioro nepeoxonoAxreHHr, tiAnuulennq s'q3rocti fIaIrvtBa,

sarycrinnx Mac-rr4!ra) 6inrru iHrencr.lsHe 3HoIIIeHHt 4eIaryHa it

isunax arperarin. Ocnonnravl{ crpyKTypHl'IMI4 napaMerpaMrl

arnroc$epir e TeMrrepaTypa, Tr4cK i rqinrnicrr uoeirpr.

Hair1ircrunfi BrrJrHB HA pO6Ory anroMo6iI-f, qI4HI'ITb

3ataloru, qe csiA'rum npo Baxnueicrr i ueo6xi4uic:rl

ypaxyBaHH.t{ BTIJILIBy yMoB eKcrlnyaraqii Ha eKcnJryaraqifiHi

BJlacrltBocri anrorvro6inie.
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Foegin 1. OCHOBHI EKCflflYATAUIfrHI
B.IIACTI4 BOCTI I flAPAM ETP]'I
ABTOMOFIJI9

Excnrryraraqifini nnacrzsocri aerolao6ins xaparrepu-
3yrorb uoN:rnBicrr froro e$erciznHoro Br4Kopr{craFrrur y
Br43HaqeHlD( yMoBax i rossomrcrr oqisa'ru cry.niHr
niAuoeilnocri r<oHcrpyrqii aeroi\,{o6ils evMoran,t ercnnyaraqii.

flig mnzoeo-tueudxicttwMu (duuamivutu,tw) onacmu-
tocmnJ)ta posyuirorl cyxynHicrr nrracrnnocrefi, Iqo
Br.r3Haqarorb. nroxnzsi gianasanu rrlBr4nKocreii pyxy i
rpaHuqny iureucfisHicrb po3roHy npn pyci asrouo6ins. ua
rrroBoMy pexuui n pisHurx eKcnryararlifinzx' yr,lonax.'r{nu
rcpauli T{foBo-rrrBuArcicsi BJracruBocri, rzna rraeHrui Br4Tparr.I
qacy Ha nepeBe3eHH-s. Ile cflpLvre 3pocraHHro fioro
nporyKTnBaocri. Kiruuennfr. o\iHoqnufi rroKasHvrK Tf,roBo-
urnu4xicnzx BJracrr,IBocrefr - cepeAH.rr urera4xicrr "q[croro"
pyxy aBTorr,ro6inx, ro6ro runra4xicTb, IIIo po3paxonyerscr 6es
ypaxyBanH.r 3yrrptrioK i cro.snor< He3aJrexno sia ikHix rpuquH.

IIia zunurtieau"vtu *Jt&cmanocmnMil po:yrraircrr
cyrynHicrn BJracrr4Bocrefi, lqo sa6esnevyrcTr ranbMyBaHHs
asron,{o6irr 3 MaKcHMaJrbHoro iureHcunnicrro, yrpr,rMaHHrr
asrol.{o6ins ts 3araJrbMoBarroMy crani na nricqi, a raKox( pyx

u aBToMo6ins s nocrifisoro ruera4ricrro Ha 3arrxHr4xyNunax. flt<
i rsroeo-rueu4xicHi Brracrr{Bocri, noHz icrorno Bnn}rBarorb Ha
cepeAHro urnu4ricrr pyxy. rlvnr e(perrrannima ra:nlrisna
cr.rcreMa, TlrM s 6inrruorc runnArcicrrc Moxe pyxarlrcs.
aeroNao6im ga iHurnx pinnux yMoB, Tr,rM BHrrIorc e fioro
cepeAHfl runN4rcicrs. famrvlisni nracrueoc'ri gHa.rHorc iraiporo
ennizsarcrr ua 6esuexy pyxy, rotry ix 3Hr4x{eHr{.fl n nepio4
ercnnyaraqii i HesiAnonirulicru lropMarrdBlruM Br4MoraM
irenpunycraui.

flig nuzaeaoru enoHowirtnicmw aeron{o6ifis posynairorr
yrynHicrr nnacrlanocrefr, uo Bx3Hatrarorb pauionaJrbHe
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Br{KoprlcraHHS eHeprii uattuua, tKe crlaTlroerbc'fi ABI4TyHOM npll

.*rrrnyuruqii n piauux yMoBax" fIaIHeHa exonolli'Inicrr e

BaxJrIdBoIo eKcrlnyaTaldifi noro snacrranicrro, ToMy u{o BI'{TparH

Ha IIaIII4B0 cTaHOBJItTb 3HaqHy r{acTuHy garanrnor

co6inaprocri uepene:eur' I{urra Meuaa rlrrTpara ItraJII{Ba' TIaM

Hi{xqorc e n apri crr excnJryarauii anrorvro6ins'

llfi xepoeauicwro po:yn'rirom cyxynuicrr

nracrlanocteE, iqo Bu3Haqarorb xapaKTeplacrrrKl'I pearuifi

aercnao6ins Ha xepyro'ri EnTII4BI'I eoAis i sosHiurHi

sdyprceanHt, a raKox BI4TparI4 noAien'r eueprii Ha KepyBaHHfi

aerol{o6ir s'. flx i ra:Guinrii nnacrnsocti, nona noe''fl3ana 3

6esfiexorcpyxyicrifixicrroaeroN{o6iJln.Brparaxepoearroc'ri
npi{3Bo,qI,ITIr ro rropyrueuIlx criilIdocri, i HaBrIaKIr'

' 
flia cmifixiimw po:yuiroru cyrynHicrs rlacrueoctefr'

rIpI4 pyci anronto6in-s 3 BeIHKITMIT IIrBItAKocrfMI4' Ha

3HaqeuH.fl Ars anrolto6ilin, uo Hpalrrcrorb y clnbcbKoMy

rocuo4apcrei, niconifi npoMr{cnonocri, Ha 6yAinHurlrei' y

oup'apui, ro6ro Anf, aBroMo6inie, ulo flpallrcrorr sAe6irblrloro

no 6e:aopix)Klo.
flia nnaeuicmn xody posyuiioru cyrynuicrs

nracrueoctefi, uo sa6esueuyro'm o6\aeNeHHq B Mex{ax
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ycraHoBneHr,rx HopM ni6pouauaHTaxeHHocri no4ix, uacaxapie,
Bar{TDKy i nysnin asroN{o6irr. Bil nnasuocri xony 3HairHoro
Mrporc 3aJrexarb cepeAHr urnz4ricrr pyxy, cxopoHuicrr
eaHraxie niA .rac nepeBe3eHHx i rolr$opra6enruicm i'sAra s
anrolro6ini, u1o BrrJrlrBae Ha croMnroeauicrr eoli.s i
nacilKr,rplB.

HaseAeui civ ocHoBHHX eKcnnyararllittux BJrac-
rueocrefr 6esnocepegHbo roB'reani s pyxoM asroMo6ir_s fi
rreBr{orc Mlporc Br.r3Haqarorr saxoHoNaipuocri rlboro pyxy.

Excrnvarauifiui sracunocri ABTOMOOIJI,'I

po3rnsAarorbcr 3BvmafrHo rgonroBaHo oAr,rH ni4 ogHoro, rqo
nonerruye ilpouec ik auanisy. Hacnpan4i x ercnrryaraqifini
BJracrr4Bocri ricno nos'.f,saHi rr,riN co6oto, i sivliua
KoHcrpyKTr.rBHr.rx uapavrerpie aerolao6ils, po3rrorrara Arrfl
sN{iHu oanie'i 3 BJracrrrBocrefi, HeMr.rHyrre ni46uraerr c . Ha
inurrax. Hanpvrrnag, crifrxicrr noninruyerrcx e pa:i 3Hr4xeHHt
ueHTpa Mac aBToMo6tw., oAHaK rrpr4 rlboMy noripuryersc.s fioro
npoxi4nicrr. Tsroso-[Jnu4ricHi BJracraBocri nzgnaqarorr
MaKcvMaJrbHy mnz4ricrb pyxy aeroMo6irfl, zure BoHa x Mo)Ks-
6yrrz 

.o6lrexeHa 
qepe3 noraHy crifiricrr qv He.{ocrarHro

nnaenicrr xoAy. Tolry rinrleea oqisra asroN{o6irs
nrapo6lxerrcx 3 ypaxyBaHH-{M ycboro KoMrrneKcy
eKcrrJryararlifr nux eracrusocrefi .

KoxHa ercnlyaraqifiua eracrfteicrb 3aJrexilTs eiA
Tpbox , $arropin: ocHoBHr4x napauerpin anrorro6inx,
oco6nueocrefi po6ouzx upoqecin froro arperaris i :rexniqnoro
craHy ocraHnix.

,{o ocHoeHrx napanrerpin asrox,{o6inr cnia nianec ru lIT l:
- xonicny $opiuryry - cKJrala€rbc.rr 3 ABox qu$p, pos4ineurzx

3HaKoM MHo)KeHHr, ,qe nepma rlu$pa - 3araJrbHa rilrricru
rolic, a rpyra - rinsricrr BeAyqnx rolic;

- BaHTilKoni4frouHicru, qo Br,r3Haqaerbcr sK Maca
nepeBe3eHoro BaHTaxry 6es naacu no4ix i nacaxzpin y
ra6ini;
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- c[opsAxelry Macy, ruo Bu3Haqaerbcr -flK Maca rloBHlcrlo

3arlpaBJleHoro (rr-""ot, MacrHJIaMI4 Ta iu') i

yKoMrIJIeKToBaHoro (aanacuutr't KoJIecoM, lHcrpyMeHToM Ta

iu.) antorto6ilx, ane 6es BaHraxy wr ilacaxupin' nogir i

iknroro 6araxY;
- noBHy Macy aBToMo6ilx, rqo cKrlaAaerbcs 3r clroptAx{eHol

Macrr, MacI,I BaHTaxy (ga saHraxoniAfiolanicrto) '{u

uacaxnpin (sa rinrr<icrlo n'ticur), ixHroro lataxy' BoAit;

- ra6apurHi posnaipu (AonNurry, ynp"ty, rncory) anrovro6ilx;

- uouiualruy rtoryxHlcrl i 
. 
MaKcI4MarIbl_"" 

^^l1^T:"fi
MoMeHT ABuryI{a, npu ni4uoeiAHux qacrorax ooepraHHx

r<orin'racroro BaJra;
- rlepeAarni'{ucnarPauclricii;
- KOHTporIbHy BHTpaTy nilrvBa;

- MaKcuManbrry urslaAricrr pyxy aBToMo6inx;
- pagiyc rroBopory, rlpoBe.qeHr'Ifr uo oci cni4y sosHiruHroro

(ei4nocro IIeHTpa nonopory) repeAHbofo Koneca;

- qac po3BaHTa)I(yBaHH.l asroN{o6ir-fl Ao :aAanoi [rBI4AKocrl;

- pa4iyc Koileca aBToMoouls'

Einnur uosHlafr o6csr

neo6xilHprfi nPlI aHanisi

BJracrl,IBocrefr, uane4euo n [17]'

rexni'{Hl,Ix xapaKTepI4cr}IK,

oKpeMI,IX eKcfiJryarallifisux

1, 1, 3oeHiulnn uJBl4gKiclla xapaKTeplrcrnKa

ABnryHa

Ha'croro4ni, He3Baxcarcql4 Ha inreHcueHi nouryKl4

inruoro Ax{epena eneprii (nanueHi eJIeMeHTI{' aKyMyJIflTopHl

Axepena xI,IBJIeHHI ra it.), Ha asroN[o6ir'sx BlrKopl4cro-

Byrorbct nopurneri ABI4ryHII nnyrpiruusoro 3ropaHu-fl"

Benuqrana froro uoryxuocrl 3aJlelorrb ei4 uacroru o6epranux

rOnin.Iacroro BZUIa, rinrxOCri i cr<na4y nalrnOi CyMlrrrl B

qrriH.qpax roulo. llpu AocliAxesni T'{roBo-lIrBptArcicrux
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BJracrkrBocrefr snriHy floryx{Hocri posrnx4arorb 3aJrexHo ni/I
qacrorH o6epraHux xorin.racroro BaJra, BBilKaroqrI, n{o iHrui
napaMerpr4 e orrrlrMajtbHl{M}r, ro6ro BuKopzcroByrorr>
ruur4rcicuy xapaKreprzcrr4xy ABuryHa. lllawdrcicwow
xapaKmepacnnaKoru Ha3r4BaIOTb sanexHicrr slaiHra
e$exrrannoi noryxuocri N" i e$errunHoro KpyrHoro MoMeHry
M" nig qacrorr.r o6eprauHx roninqacroro Bana Er;HTHa ne.
-f,lcnlo runzAxicuy xapaKTeprdcrvrKy Ba3Haqarorb npH nonHifr
noAaqi ilaruBa, ro ii Ha3r.rBarorb soeuirautoto wiadxicnow
xapsKmepacmaKoro ua nignriHy si.4 qacrxoBr4x ruBrrnricnux
xapaKTeprrcTvK, OAeplKyBaHr4X ilpr4 HerroBHr4X llolaqax
narrvrBa. Hesnaxarc.rr4 Ha re rrlo B yMoBax excnnyaraqii
asroNao6ir6 BenvKy riacrr4Hy qacy [parlrce I,pr4 qacrKoBr4x
HaBaHTilKeHrUrx (vacriconifi unu4ricHifi xaparrepr{cruqi),
auanisyrovlr eKclnyaTarlifiHi BJracrr4BocTi; :pyvHo o.r.pyuur"
soeHirrHroro urnra4ricHoro xapaKTepucruKoro.

KomHrracroro B€uIa, rrlo eiAnoni4ae l,raxczMaJrbHoMy KpyrHoMy
MoMeHTy ABLrry]Fra M**i tt11 - Hl,aTora o6epr"n 

"" 

- 
xo-rriu_

rlacroro Barra 3a MaKcr4MaJlbuoi nomycrcuocmi N**,. MN _
rpyruufi MoMeHr .qBrrryHa, uo ni4noei4ae traxcptuanrsifr
nomyJrcHocmi N*o; hmax 7 MaKcr4MaJr Ha qacrora o6epiarrux
r<oninqacroro Bana.

3i s6in'uesu.snr qacroru o6epraum xoriin.racroro
Bana_ noryNnicrr i rpyruuft, MoMeHT 3pocrarorb, .4ocrraroqlr
cnoix MaKcl4r,raJrbHrrx 3Haqeu.u, ni4noniAuo, npu n1{ i nI4, a,
uoriu 

.3MeHuryrorbc_s 
qepe3 uoriprneHux HaroBHeHH.s
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ABrrfyHa (Hairpr4Knal, ycraHoBKa HaAAyBaHrr{ si 3MiHHOTO
reoMerpierc typ6tuw, g;viHu $a: ra:opo:noginy i sen["rr.rnra
niAsiuans.rr xnarral+is i r.n.) (pmc, I.2).

^I
M

N
A/f

l?n. i lnn, f l " 11 
*in fr ,ro" i l"

5)
Fue . tr -7. 3oeuiwtui urcu.dKicui xaparcmepucmuKu daueyua des

odmeacuut<a (a) i s od'vretrcuuxon (d) n4aKcu*arbtto| ttacmomLr
o 5 epm a uua rcor i u v a cntlza 6 anct

n"

Puc I.2. Xaparcmep nponlircaru- t

Htr.M i N"cyuacnozo deuzyua
nezKogoea sannouo6L,m

flnzryHra neruonux i
BarrraxHr4x astoMo6irin sa_
5e:neuyro'mcr o6naexHurca-
Mrr nrarcuuanrHoi qacroril
o6eplauru KoJrin.racroto
B&na. Iiepuri - [nfl o6rure-
xreHrr-f, MaK0r.rMaIrbuor runz4_
rocri pyxy anrovo6in.a,
Apyri Ailfi ni4eurqeuHr

n n
mtn M

^ )u/

A , {
tvf-

4onroni.rrrocri po6orr.r,
ocKltrbKr4 Boliu fipaq]oroTb 3
Sinsrunlrlr 4uHanaiuuzl{r.r Ha-
tsaHTaxeHH.rMt.l, irix rerrcoei.
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-

rlepeBaHTaxeHb xapaKTepH3ye lcoeSiuieHr rrpucrocoByaanocri
Kn, uro e ni4uorueHH.sM MaKcr4MaJrbHor-o KpyrHoro MoMeHTy
Mr,^ go r(pyrHoro MoMeHTy 3a MaKcvManswoI nomycrcuocmi Mp:

K,  =43 ' .  ( r .1 )
MN

r{urr nvrqoro BeJrr,rqilHa Kr, TkrM 6inuue Mo)KHa s6imrrrurra Ha_

noro 3a AonoMoforc raJrbMa, AoMararorbc, ycrane'oi po6orz
npz nenHifi qacrori o6eprannx roninqacroro Bana.

3uiHloroqz HaBaHTDKeHH_{ npv Ko)KHoMy :na_reHHirracrorr4 06epranHx ro:rin.racroro BaJra, auuiprororr Benr4q'Hy
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fru

Puc. 1.3. Illeudrcicni xapaKmepucmu-
rcu deu4tnie, Lt4o Manmb oduarcoey

M AK AA4 anbHy n Omy JrcH i cmb :
I - euympiu,tHbozo 3zopaHHn,

2 - zasonryp6iuuozo,
3 - enet<mnuqHo?o

e$exrznnoro MoMeHTy
M". 3a pe3ynbraraMr4
nrauipronann.a Ha rpa-

Qiry B KoopAr4rrarax
M" ne oAeplKyrorb
KprlBy MoMeHry. Aari
3a $opnynoro (1.2)
po3paxoByroTb Beruqu-
ny eQer<rrznuoi noryx-
nocri i 6y4yrorr KpHBy
N": fln"):

r r  M n ' f i "  -  /N"=- '_ ' ' - -  ' ' ,  l l . 2 )'  9550

Ie fr" - nororlHe 3HaqeHHJI qacrorn o6epraHHx rolinqacroro
Birna ABr,rryua, o6.lxu; M" - norotlHe 3HaqeflH-a e$erruBHoro
KpyrHoro ruoueHry, H u.

Clia 3a3Haqvrrvr, uo soeHiilJHi rueI,IAKicHi

xapaKTepr,rcrr{Kl{, .gri HasoA flTbc g. 3aBoAaMl4-nlzrotieuzrauz,
Br43Hatlaloru gszqafiHo 6es eeHrlanqropa, rnymHxr<a fi ignroro
ycrarKyBauHx, i rouy BoHI4 3aBI4IrIesi na l0-I5%.

V rcxHi.rHe 3aBAaHHfi Ha npoeKTyBaHHs aBToMo6infl
inoli neo6xiAHo BHoct4Tr4 xapaKTepl4crirKy ABI4ryHa, Iqo rroKu
He Br,rroroB lraerbcfl.. MeroA T.sroBoro po3paxyHKy asroN{o6ir.s

Ao3Bonre su,afrcu neo6xigHy MaKctIManEHy noryxHicrr

ABnryHa i sriAno 3r{ero, 3a AonoMorolo rerlJloBoro po3paxyHKy

ABvrryHa, MoxrHa zrtairru fioro soeHiurHlo urnrz4ricny
xapaKTepvcrr4Ky. y rofi catvtuit qac BoHa Moxe 6yru
po3paxoBaHa 3a eMnlpHtlHrrMt4 3aJIe)KHocTtMlI, OTpI{MAHVIMZI
Ha ocHosi o6po6xrz ir y3aranbHeHHs seruroi rilrrocri
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nepeAaq (posganarirHy ropo6xy) i rononHy rrepeAa.ry. KKA
r{r4x rrpr4crpois craHoszrr 0,95-0,98 i 0,95_0,97 ni4nosi.qHo.

Pospi:Hxrorb ABa Bw!'rr BTpar [roryxHocri n rpaHcrr.ricii:
uexaui,tui - BTparr{ Ha reprr lrix sy6avu [ecrepeHr i
qacrKoBo e niAlrunHrrKax reprq uix yqinrHrorairbHr{Mr.r
MaHxeraMr.r i nanarvnt; zidpaeniuui _ B:aTparv Ha repu
rrrecrepeHb o6 uacno. [pyruit BrrI BTpar 3HaqHo 3pocrae rrpt4
s6imrieH'i He ririmx ureraAxocri o6eprauux eanis, a ir
s'qsxocri onii, qo 3aJrexs{Tb niA fioro reMneparypu.

Brparu rroryxHocri n rpaHcrvricii rHuNyrorbc, n pasi
s6i*meHHr rreperaHoro rpaHclriciero KpyrHoro nromeury i
3pocrarorb y pa3i s6inbIIIeHHr rrrBr4rKocri o6epraHHx narin,
xinrrocri i n'-f,sxocri Macrvrrra 3aJrr.rroro B Kaprepra xopo6ria
lepeAaq I roJroBHor nepe4aui. Bonra raKoxr sanexarr ni4
TexHlqHofo craHy rpancuicii i xo40noi .g.acrvrnvt asroxao6iIlr.
Tarc, Hanpr4KJratr, HerrpaBr4JrbHc peryJrloBaHH.{ ni4urunuurin
ronoenoi nepe4avi, 4u$epeHqrala, Maroqr4H xonic
rrpa3BoAr4Tb Ao 3HrnKeHnx KK[, a onKe, Ao:6inrureHH_,r BTpar
noryxHocri n rpaHcnaicir.

Mexairi'{Hprfi KKA rpaucvicii sN{iHroerrcx n npoqeci
eKcnnyararlii asroxao6ins. Ha HoBoMy asroNao6ini, y nepio4
npzpo6irr<y, KKA Aerrlo 3pocrae, norim nporrroM rpr4Banofo
qacy 3iurulllaerbcs. npu6rirasHo nocrifisunr, a qepe3 getxuit uac
y pe3ynbrari sHocy po60vax rroBepxoHb neraneft i goinrruenns
sasopin uix Hzlru noqr4Hae 3HzxyBartrcr.

flpu anailsi eKcnnyararllir:avx sracrueocrefi
anronao6irf,, trIO He uorpe6yrorb Br4coKoi roquocri, na6ynarorr
Ae-qxi cepe4Hi 3HaqeHHr KKA, ulo He 3aJre)KarB ni4 peNr.rnry
po6orz rpancnaicii (ra6n. I.2\.
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Ta6tmtv.I.2 - liarryoH 3HaqeHb naexaHi.rsoro KK,{ rpaHcrvricii

Bun asroiuo6ins llm

Ilerroei asroNao6iri fi ATC na ixnifi 6asi 0.92-0.95
BasraxHi asrol.{o6iri fi ATC na ixuifr
6asi s oAr4HapHoro roJroBHoro nepeAaqerc

0,85-0,92

BanraxHi asroNao6iri ir ATC Ha ixnifr
6asi s no4rifrHoro roJroBHoro repeAaqerc
fr aeroN{o6ini s roricHoro Sopuynoro 4x4

0,83-0,85

Tpunicui nauraxui asroMo6iri fi ATC
iknifi 6asi 3 npHBoAoM Ha ABa Mocrr.r
(roricsa rbopnrvna 6x4)

HA

0,80-0,83

Tpueicui asrol.{o6iri s roricHolo
&oouvnoro 6x6 i ATC na ixuifi 6asi

0,78-0,80

[o 90-x porin XX crorims nafinurqe 3HaqeHHr,
nopinruno s roNa6inoBaHr.rMr.r rpaHclricixuu (ri4ponaexa-
HivHl.rula, eneKTprlrrHr4Mr{ fr. iH.) MaB KKA naexaui.{Hoi
rpaHcrvricii. y Harrr qac Br.rKopracroeyeaHi B
anrouo6ine6ygynauyi szcori texuonorii Ao3Bontrorb
crBoproBarr.r KoHKypeHTocnpoMoxHi rr4exaHi.{uvrr,t ront6iHoeaHi
rpancvricii. I{e ni4rnep4xyerbcr s6itrueHnrNa' qacrKr.r
JrerKoBr.rx aerorrao6inie, . o6na.4Hantrx ri4ponexani.rHlalan
rpaHcivricixnru (6nusrxo 54Yo ycix spo6neuux 2000 pory i
rporHo3yerbc.rr Ao 6I%y 2010 poui [5]).
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1;3, Paglycm i pexm,rmlt KoqeriFrfi asro${o5!.msmono
KOfieCA

Po:uip i ruu ruaH 6esnocepeAubo ri46lrnarorbcs. Ha

z) e)

Pnc. 1 .4" Cxeua aewouo6inbHxza
Koneca: a-y sinawouy cmaui,'

6, z, - HaaaHmslfca!o?,o lepftxuKanb-
ttoto cuttoto Pri e -- Haz(ttttl,tnltceH,oza
sepmuKanbnota cLutoio P, i rcpymuor,,t

uoueumau Iu{,

r o = ( d l 2 ) + A . . e ,

eKcrrJryarailifr uux sra-
crr4Bocrsx aeiroe{odi-
ns. Fagryc aeroxao6iJc-
HOrO I(OJIeCa 3 enacTffq-

HOIO IIIUHOIO He 3aII4'

ruaemc"q nocriftHiau
IXpH 3M1rr1 pelKr4My po-
6oru aerouo6ins. y

3n'.{3ry 3 r[TM npx{ aHa-
ni:i ercnnyaraqifinrax
BJracrr.rBocrefr pospi:-
rrrrrorb Aenirmrca pa,liy-
cis ro:reca (puc. 1.4).

Biawuew padiyc
r0 - IIe paAlyc Koneca
y ainsuo'r,ry craui :a
nigcyruocri 4iiua mo-
ro cHJr 1 r{pyrHofo Mo-
MeH'qi/ guc.l.4). BiH
BH3Har{a€TbC.fi .f,K

(T .7 )

, ' 1

Ee d - nHyrpirunifr 4ianaerp firur:nrr; y - LukrpkrHa npo(fimo
IrIr4Hlr (ui posnaipu Mo)KHa Br.r3Harrr4Tr sa rllrsparraa no3uaqeHnt
untr); A - roeSiqieHr npo$inrHocri ruzHz, rrlo BpaxoBy€
cninni4uoruentts h/e (h - sucora fi. e - rnLrpn:na npo$inro
nrunu).

flpa nopuarrrBHoMy HaBaHTalxenni i nHyrpiurHrolry
TLIcKy Anr rrrrrH BaHTa)KHHX aeroMo6irie i asro6ycin A = i;
gnx pagianbHr4x rrrrrH JrerKoBr4x aerox,ro6inis A saKna.qeHo B

1 A



ro3HaqeHlri. Hanpzxna4, y ilrnrrr4 posnripHicno 205110RI4,
A : 0 , 7 .

Crnsznuqruafi paliyc r" (ptrc. I.4, 6) - ni4craHr uig oci
HepyxoMoro KoJreca Io -onopuoi uonepxHi, rrp]{ Aii
BeprrrKanruoro rraBaHTalKeHH.rr P" : G* (G^ - Bafa, nlo ilpt{-
ila4ae Ha roreco). BiH nusHa"{aerbcfl

r ,  =  ( d  /  2 )  +  A , . a .  4 , ( 1 . 8 )

Ee 1 - r<oe$iqieur ae$opnaauii ruurua; ,t : 0,85-0,9 gtx tnun
BaHTilKHr4x aeroMo6irin, anro6yc ie; ) : 0, 8-0, 85 4nx pa4ianr-
HIrx rur,rH JrerKoBr4x anroMo6inie.

lluuattiwnuil padiyc ry (puc. I.4, e) - ni4craHr ni4 oci
KoJreca Ao rrJrorqr{Hn, no -slciit BoHo Korr{Tbc.f,, np}r Aii
BepruKanbHoro HaBaHTaxeHHr i xpyuioro MoMeHTa. Ha
puc. 1 .4, z ywtonHo rroKa3aHo, rK ri46ynaerrcs cKpr.rBneHHt
niHiii, rraHecerrr4x na 6i.{Hi rrri.rHr4 rrpr4 HepyxoMoMy roneci fr y
Br.rnagr(y ni4nelenu"fl l{o Hboro Kpyrrroro MOMeHTy tr[v. y

nepuroMy BHnarKy nu 6aqprruo cr4Merpr4r{Hy KapruHy rrloAo
BeprraKarrbnoi oci (nyHr<rupui niHii), y ,4pyroMy nnna4ry qi
niuii Bl4Kpl{Brltrorbcr nuacli4ox 3aKpyrryBaHHr rrrnHrr B
ranreuqi anbH oMy HarrprMKy. [Huarr,rivull fr p agty c 3MeHrxyerb -

cfl rrpu s6iJirueHHi neprurcaribHof o HaBarrrax(eHH.f, , BeJrrrqr{H}r
rlepeAaHoro KpyrHor-o MoMeHTy, 3Hr{)KeHHr nHyrpiruHbofo
THcKy uonirpx s muHi i s6inruyerrc-fl si 3pocraHHrrM rracrorrr

o6eptanux KoJreca. Ocranne [oB'g3aHe 3 po3TrraHHflM Iur4HH B
pa4iansnouy Harp-sMKy B pe3ynbrari 4ii iHepuritrl,rx cs.n.

Padiyc KoqeHHn Korecil FK ue pa4iyc AerKoro
yMoBHofo "a6corlorHo tnepAoro" KoJIeca, u1o nppl
npo6yrconynaHHi i npocnu:auui Mae 3 4ifrcunu KoJrecoM
ogHaxoni KyroBy i niHifiny urnn4ricrr. llon.srrs npo pa4iyc
KoqeHr{.f, BBoAt4Tbcs p.nfl Br43HaqeHHs lifrcsol ninifrnoi
nrnu4rocri KoJreca 3a froro KyroBoro runu4ricno. Hi
craru'rnufr' Hi 4ranalri'lrakrir pa4iyc He Aarorl uoxnlrnocri qe
:po6raru npu npo6yKcoByBaHHi vz npoclrzsaHHi KoJrcca.
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3s'sgor uix rinifrnoro i xyronoro ITIBLI.{KtcrIo ra
pagiycoM TBepAoro KoJIeca, uo Korrrrbct 6es
npo 6yx conyB aHHr, ycraHoBnlolorb 3 a s i Ao IvI oro Soprvryloro :

r  = V  / a t * , (1.e)

Ae r - reoMerprrq uuit pagiy c ; V - tocryflzlJlbna [IBr4rKrcrb ;
a;K - KyroBa urnun<icrb KoJIeca.

.flrrqo KoJreco npo6yt<conye, To fioro .uifrcHa rlocry-

rraJrbHa mnr.rAricrr Va < V i, onKe, paAiyc 13, po3paxoF,a:Huia za

uiero mel,IArictro, nreuurufi reoMerpuqHoro, to6ro yd I yx, d B
pasi nonuoro 6yrcynauut V6) V, a rd>. r. Y nuna4ry IIoBHoro

KoB3aHHr o)*: 0 | rd: oo. Taxuvt qLIHoM, aificrry locryflanbuy
runz4xicrr KoJreca po3paxoByrors rinrrll 3 Br{Kop}rcraHH.uM
pagllyca Korrerrut rK, rr\o BpaxoBye fioro npo6yr<conyraHHx i

npocnr,r3aHHr. Pagiyc KoqeHH.t ssuqafiHo Bl43uaqalorb

eKcnepr{MeHTaJrbHo rIrJI.nxoM nIarraipronaunr npofr4enoro

Puc. 1.5. Cxeaa dna

6U3HAqeHHfl rK

KoJrecoM rxJurxy ,S sa nK
froro o6eprin (perc. 1.5).
Tar siH Moxre 6yru
nusHaqeHzfi ililfr 6yl"-
flKOrO pexr4My KoqeHHfl
KOJIECA:

,s
r . ,  -^  2 n . n * '

( 1 . 1 0 )

Paaiyc KoqeHu.fl rK 3aJre>Kkrrb niA rrax caMl4x Sar:ropin,
nlo fi AraHarr,riquzfi. OAnax ik ennus wa r* 6itsltuit, uix Ha rd.

Torr,ry npH po3paxyHKy cLIJIoBI4x rlorcasHlaris (cuttu, rrrorrleHry)
cni4 nuxoprzcroByBarz 4unalliuuufr pa4iyc rd, a KiHeMarIzqHI4x
(runu4xocri) - paaiyc KoqeHH,x rx. Y ssuqafiHux yMoBax

eKcnnyararlii Ha 4oporai is mep.unM noKpl4rr.au npo6yKcoBKa
i xoesaHH.fl xolic nopieHruo Heserlaxi. i pa4iyclz KoJIeca rc, yd,
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i r* Aello ni4pi:nxrorbc-s o.4uH eiA o.4Horo. Y :n'xsry s rII4M

rlpu po3paxyHKax, uo He Bl4Maralorb nenilxoi ro'ruocri,

na6ynaroru 3HaqeHHs r zatriclr inurux.

Ha serr.r.{uuy pagiyca KoJreca BrrJrlrBa€ reep.4icrr IIIHIII4

126), qo craHoBllrb co6oro ei.quomeHH.f, :6inrurenn'f,

rraBaHTaxeHHt Ao BI4KJII4KaHoI uuu ae$opruauii. Boua

3ane)r(HTb ni4 uarepiany rtvr$Ll, ii roucrpyxuii i rncxy uonirpr

n nifi, a raKox nig rnep4ocri onopuoi uonepxui i ruel'IAxocri

HaBaHTalKeHHx. TnepAicru urunu e pa4ianruoMy' oKpyxuoruy i

6iuHonay HalrpflMKax Mae pisue 3HarIeHH.s (ra6:r' l'4)'

Ocrasuiu qacoM eiAgHa'{aerrcs reHAenIliq 3HIrxeHHs

rnep4ocri ilrr.rH, BT4KJT;7iKA:p1a gUiUOrO iX rOHCrpyrcrlii fr isruux

eKcnnyarauifi nux tPaxroPie.

Talnu1;l_ 1.4 - 3Ha'{eHH.f, TBepAocri aerolao6ilrruax ilrzn

Teeplicrs rrLIHlI
AnronaoSini

netKoBl BAHTilKHI

FaAiamsa, H/uu 100-250 250-s00

OxpyxHa, H'na/rpa4 700-1000 1 500-3000

Eorosa, H/rrlu 80-150 200-300

.{lr posrntAy pex}IMlB KoqeHHs KoJIeca BcraHoBHMo

38'.fl3oK tvtix culaivla, uto Airors Ha Hbofo, ltoueHralru i

p e arqirvru. P osp isuarorb rplr BI'InaAKrd KoqeHrlt KoJIec a :

1) 4e$oprttaqix onopuoi uonepxHi Malra nopinuxno 3

4e$opuarlieio roneca;

2) ae$opuauiero Koneca MoxHa 3HexryBara nopmHqHo 3

ae$opuauiero onoPnoi nonePxHi;

3) 4esopmaqii roneca fi onopuoi nonepxni cninnznaipui'

PosrrsHel,Io nepurufi BIrrIaAoK, nafi6ilrur runosufi AJIs

asroNfo6i11fl, rrlo siAuoeiAae KoqeHHro Koneca 3 enacTrarrHol6
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rrraHolo Aopororo 3 TBepAI4M floKpr.rrrrM. Bara anrolro6in-r,
rKa rrpunaAae Ha KoJreco G*, aerbopMye rrrr4Hy fi onopHy
noBepxHro. VnacniAor enyrpiuiuroro repr.r b uru.Hi fr 4opo:i
ra repri uix uzruu po6ora, BnrpaqeHa ua ix 4e$opuaqiro, upz
po3BaHTaxeHni ne qimou noBepraerrcx, ro6ro cyflpoBoAxry-
erbc.f, ricrepeszcou. Ha przc. 1.6 norasaHo xapaKTeprrcrr4Ky
upyxHocri rurrHkt n pa:i if pagiirnnnoro HaBaHTaxeHH.s i
no.uzulsnroro po3BaHTa)r(eHHr, Iuo BcraHoBJIIo€ 3aJIexHi crs uix
Barorc G* i syNaosneHoro irero 4e$opuaqiero urr4Hr,r Aro. fhorr1i
Ha pr4c. 1.6 xapaxrepr{3yrorb: OAB - ricrepe:zcui nrparu ya

Teprr tlrix eneveHTaMr4 rrfvr:av!, a raKo)K Ha reprr rraix runHoro i
Aopororc; OAC - po6ora, ruo :lificuroerbcr npu HaBaHra-
xeuHi i BAC - rroBepHyry po6ory.

ficrepesncni nrparr npu
rcoqeHHi BeAeHofo KoJreca, ro
acSa;rrro- qH qeMeHTo6eronHifi

4oposi craHoBrr.rrrb 90-95%
3afaJrbHHX BTpar, 3-5% BTparri
Ha reprr rrrr{Ha o6 onopHy
noBepxHro, 2-3% BTparu Ha
4e$opvaqiro onopnoi noeepxri,
inui - aepo.qvHaMivui nrparu
o6epronoro Koneca.

Y eeAy.roro l raJrbMrBHoro xo.nic 3a oAHaKoBIrx yMoB
BTparra s6inrruyrorrc.s sAe6irbrrroro B pe3ynbrari reprr n
ronrarri ruu 6inrrrre, qr{M sriuzfi MoMeHT nepeAaBaHu-a. flpu
pyci anrorrao6ins na nurqifi nepe4aui ricrepeezcHi nrparz ne
nepenurqyrorc |0-l5%o; npr4 rrepe4avi uorrrenry, ilIo 4opinHroe
nonoezHi MaKcI4MilJIbHo Mollolr4Boro 3a 3qefIJIeHHtM,
cranoMsri 6nnbrro 50o/o'sarailbHzx BTpar, a rrptl,:rrepe4a.ri
laonaeHrie, 6nussrux Ao MaKcr4MaJrrHo Mo)rsrr4Br4x, y xinrxa
pasin'nepeBrarqyrorr ricrepeszcni erparz.

Puc. 1.6. Xaparcmepucrrutrca
npyJtcHocmt LrruHu
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flpu nananraxensi HepyxoMoro KoJIeca cvJloro P', pieiroro

Perc.l.l . Cxeua posnodiny eneueHmapHLtx
pearct4iil y nnotr4uui KoHmoKmy HepryoMozo

(a) ma pyxouozo (6) Korec

BeprvKarrbHoro siccrc KoJIeca.
3ruycuuo KoJIeco KoTIzITI{ct, npuKnaBIIrrI 4o froro ocr

ruroBxarrbHe 3yclinn,x P, (puc. 1.7, 6)" fIpH qronry y pe:y:mrari

Tepr-rr uix ruunoro i goporolo B nnoquHi onopuoi nonepxtri

3'.fiBrrrorbct ereuenrapni Aora'IHi pearqii (V AaHoMy
Br{naAKy npeAcraBneHi ix pe3ynbryrouoro ,R,), cnpluonaui n

6ir, nporzrexnufi KorIeHHIo.
y nepe4Hifi uononusi TIJIoTIII4HII KoHTaKTy

nig6ynaerucl pa4iamue crl4cHeHH-fl [rI4HH, cynpoBoA]KyBaHe

3MeHrrreHH xvr pagiyca ipu6nuzHo si,4 Yc Io 16, d B saluiit'

noronuni KoHTaKTy 3MeHrreHHs crI'IcHeHH.f,, cynpoBo.[-

)KyBaHe s6inrureHHxll pagiyca nia rd Ao rc. YnacliAor

nnyrpirunroro repr.fl IIITHI{ i nopinHxno HeBenl4Kofo repr.s

rr,rix ruzHoro i 4opororo po6ora, BI'ITpaqeHa Ha crI4cHeHHs

rrrr4Hrr n uepe4uifr nonoel4Hi fIJIoIIII4HI{ KoHTaKTy nonHicno ue

noBepraerbct B 3aAHifi noroeuni nloqzHr'I ronrarcry. Ife

npr.r3BoAr4Tb Ao sNainu enlopl4 eneMeHTapHI4x HopManbHr'IX

pearqifi i scyny pe3ynbryroqoi R, ni4 oci o6epraunx KoJIeca Ha

Benr4qr.rHy a', flKy Ha3l4Barorb IrJreqeM onopy rovenuro. flptt

rlboMy peaxqix .R, crnoproe uloAo ueHTpa o6epraHHx KoJIeca

MoMeHT euopy KoqeHHro M6 flKvit gopinuroe

na:i G*, ilIo npla-
Ila.4ae Ha KOJIeCO

{6suc. I.7, a), urc-
Mernapm HopMarlb-
ni pearu1ii, po3ra-
ruoeaHi cl4Merpru-
HO IIIOAO BEPTII-

rarsHoi oci, i pe-
3yrbTyroqa eJIe-
MeHTapHr,rx Hop-
MarrbHax pearuifr
R" :6irarorrcs s
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M.r  =  R" 'a '  ' ( 1 . 1  1 )

Ha niAcrani pinH.anHt piBHoBarpr uouenris niAuocHo
oci Koneca 3annllreMo

R " ' a ' - R r . T a = 0 ,

rsiArfl,r

p  - p . u -
r r x  -  t r z

r d

3 orn.a4y Ha re ulo & : P" : G* i
oAep)KLIMo Blapa3 cl'Inu Onopy r<oueHuro P7:

n s I
r . = \ _ r '  = ( J ' l' |  - t r  - K  J  )

t d

ge a'lru = f - roeSiqieur olopy KoqeHHro.

VcranosneHo, rqo Ha BervrrvrHy Koe$iuieHra onopy
KoqeuHro BrrJrrzBae run noKprrrr{ Aopofr4 i if craH, rrlBr.rAKicrb
pyxy, Tr.rcK noBlTpfl B IIrI4HaX, TeMnepaTypa IJfvIHvI)

HaBaHTaxeHHr Ha KoJreco, KoHcrpyKTraeHi oco6ruBocri IITHHTI,

MOMeHTT4 i CUIU, TIO AiIOTb Ha KOJIeCO.

Bnnue rzny [oKprrrr{ ,qoporu i ii crasy Ha BenLFIHHy
xoe$iuieura onopy KoueHHro HaBoAllrbcs.sra6r 1.5 [20].

3i s6immeHH.rrM urelaAKocri pyxy Korreca roeSiqierr f,
rK npaBr4no, 3pocrae. flpnvonry na pinnlrx Aoporax, npu srr,riui
nrua4rocri niq uynx ao 70-80 xrra/rog, s6imueHHxf uenenuxe
i naoxe BBalr(arrrc.{ nocrifinuu. floqzuaro.rfi s 80-90 xN/ro.u
(puc. 1.8) Haeirr ua pieuux .4oporax xoerfiqieHr f r,ouuuae
rrrBr4,qKo s6imruyrarzcx.

(r.r2)

( 1 . 1 3 )

R r :  P r :  P f ,

( 1 . 1 4 )
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Ta1tutts, 1.5 - OpieHronHi Iraexi sN{iHlr r<oe$iqienra oilopy
KOqEH}IIO

Tzn i craH roDo)KHoro noKDETTt f
Ac$anrro6erouHa i
qeuenroSeroHHa
.uoDofa

y AoopoMy craHl 0.007-0.015

y 3aAoBubHoMy cTaHl 0,015-0,02

fpasiftHa.qopora r 4o6porvry crani 0.02-0.02s
Epvrinra s .4o6po&{v craHi 0.02s-0.030

lpyHrona Aopora
CVXA VKOIIEHA 0.02s-0.030
nrcJr.{ Aorqy 0,050-0,15
y neproA oesAopl)rcKt 0,10-0,25

flicor<
cyxllpI 0,10-0,30
cvrprru 0,06-0,15

3reAenira Aopora, niA 0,015-0,03
Vroqena cHixna.4opora 0.03-0.05
flvxr<zfr urir 0.10-0.30

f . l

I 6

0 50 100 150 V,rcn/zod

Puc. 1 .8.3anecrcuicmof eid
rueudrcocmi pyxy sa pisuux
sHaueHbx mucKy noeimpn e
u,runi (I-3 eidnoeidno 0,15;

0,25 ma 0,3 MIIa)

flpuuuna rtor-srae B
ToMy, rqo npu eucordfi
urnu4rocri pyxy ilporeKrop
lluuvr ricns Br{xo1y 3 KoH-
TaKTy He Bcrr4rae eiAHos-
JrroBarr.r csoei (fopun, i qe
cynpoBoAlKyeTbcr KoJrr4BaH-
H'MI4 KapKaCa mrrlIvt 3a Me-

)KaMH rrrrrMr4 ronraxry. flo-

Aanbrxe s6inrrueHnfl rJJBvtE-
rocri pyxy aerouo6inx npvr-
3BoAr4Tb .qo florBrr rar geaHoi

"crotqoi xBrrri" (pa4ia-nrHi
KoJrvBaHrur nporeKTopa), 3a
HasnHocri sroi rrrraHa Mo)r(e
zpyiruyYarnct.
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llpu na6nuxenux po3paxyHKax roe$iuieur f aon

pisiiux ureuArocrefi pyxy nponoHy€Tbc's rltl3:aa'lrarv is

3arle)Iuocri [20]:

. f = . f o + k r . V 2 ,
( 1 . 1  5 )

aefo-roeSiuieH:roi lopyKorIeHHro3aHeBenl4xoiurnu4xocri;
V - t::sutr<icru pyxy anroruo6in's' -flxlrlo lifi91e zuaueunn k7

HesiAoN.{e. peKoMeHAy€rbc'fl npuiluarn kr :'7' 1 0'"'

Koe$iuieut f ua pisuux onopHl'rx rIoBepxH'IX piruoro

niiporo 3aJIexI4Tb 
"i4 

ttt*y nonirpr e urllni p"' 3nuxenux

nnyrpiumroro rl4cKy nonirpx e ilMi{i:6inbllrye fi 4e$opnaauiro

i syrvron-nroe s6inrueulx f (puc' 1 8) IJe cnpaneon-1-?o- oo"

Br4rraAKy KoqeHHs KoJIeca no rnepAifr onopuifi rIOBepxHl' KoJIH

4eQoprnralli s, firtrltl e 3Har{Ho 6inuuoro BiA 4e$opluauii

nonepxni. flpu r<o'reuui roleca no 4e$opuoeaHifr nonepxHi

3HI{xteHHt TI'rcKy rroBlTp'{ B uruni crpuse 3MeHIrIe}rHIo

ge$opNrallii nonepxni i eHIaNeHHro noesiuieura f' OrNe' 4.lrx

trrr4rr uesHol roucrpyrqii 3aJIelKHo BiA cTa[y onopnoi

noeepxni icHyrorr on,'*-""i rucxa nonirpx' za l'xnx f

tuiHiva,rsue.
3i g6inrueuH.f,M TeMneparyprr [rI4HI'I lt ontp KOqeHHIo

3Hl,Ixyerbcs BHacJIIAoK 3MeHITIeHH'f, ricrepe3llcHlrx BTpar y

uruni fi y pesynsrari niAslalqeHnfr Pu' 3a reMneparyplr

70-80 "C- roe$iUieur f ueuurzfi, nix y xonoAHI'Ix UII4H

npu6rusuo Ha l2-l5yo (p"c'. 1'9)' Cxil sasna'+vrk1 liro

ziate;rtx f, .flri HanoA-srbc-f, B nileparypi' HaJlelcarb ssl'I'Iafi Ho

Ao uilxov nPorPiroi ilrl4rlrr'
3a neslaiHuoro rlrcKy p" z6tttstteHH's HaBarlraxeutts P'

Ha KoJIeco [pI43BoAI4Tb Ao 3pocraHH'l f' 36inrilrenHq

HABAHTAXEHI{' HA 2OO/O TIOWTTHAJIbIIOTO 3HAqCHHS BI'IKJII4KAE

niAslarueHHs roesiuienr:a f npu6'Iru3Ho Ha 5o/o' a .ttp'h

no.uanbrlroMy rr"p"uuttaxesni - 6inrur inrencueHiure' Ic:rcrno

=pi-tu. nol6iui.ttt / si :6inruleHHsM HaBarlraxeH]Hs P" Ha
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4eSopuonanifr noBepxni.
3Ha.reHHs xoeSiqieHra f
3aJTe)Kr4Tb sia Benr,rKoi
xinmocri KoHcrpyKTr4BrrHX
napauerpin rlrlrHpl, a caMe]
xinrricru ruapin KapKaca i
N,racH npoTeKTopa, nilnoiues_
Hfl BlrcoTr4 npooinrc AO

Pzc. 1.9. 3anecrcuicmb urnpvrHr4 Drut]rtvt, 4iauerpa i
rcoeQir4ieuma onopy rntIplr1.i]Hn rrrr.rHrr, MaTepiany i

rcoqeuun eid .f,Kocri BvroroBneHH.{ IlrrHr4.
meMnepamypu u,tuHu Hanpnrna4, KapKac, rlo

Br4KoHaHo 3i rxryr{Hofo
rrroBKy, 3a6e3neqye MeHrue 3HaqeHH, xoe$iqieura I Hix
KapKac, BVrOTOBJreHr4rt 3 6asonH-f,uoi rxanzHrz. Ontvuzurrua
KoHcnpyKrlir i eucoxa -sxic* BrrforoBrreHur rrr4H rpipnrn
"Miuure,H" po3MipHocri 260R508 Ha urnzgr<ocri pyxy
aeroMo6irs 80 rur/ro4 Aae 3HaqeHnflf = 0,0096, a 111vrH raroi
_cauoi posnaipuocri, Br4roroBJreHr4x 3aBoAoM M. Ha6epexui
Hemtnf :0,0144124]. Tarcuv qr4HoM, 6inrru MeHrrre ."uorrr",
Koe$iqieura / .{o3Bonre ilpr4 excu,ryaraqii asroN{o6ir_f,
3Hkr3vrrtr Br4Tpary lr.arrnBa ua I I _l 2.Zyo.

flonimuenHs KoHcrpyKrlii muuu .4o3Boffe
ixlrifi onip KoqeHuro B ABa-Tprr pa3r{.

3HN3I,{TN
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Einrlr ruuporufr aHanis Aii pisunx $arropin Ha
Benr4qr.rHy roe(fiuienra onopy KoqeHHro asrol{o6irbHoro
xdneca HaBeAeHo e .rncreuHifi Hayxonifi nireparypi.

Pogrnsueuo uepuufi BurIa,{oK, nafi6imru xaparrepHrzfi
AJUr aBToMo6inx, ruo eiruosiAae KoqeHHIo KoJIeca 3 eJlacrrrqHolo
urrrHoro no rnep4ifi onopnifi nonepxni. flpn qrouy nprfrlreuo,
rrlo Koneco anrouo6ins sAifrcHroe npl4cKopeHrafi npntvroninifiruEfi
pyx no roprr3orrriulrnifi uonepxHi s 6esnoni'rpxnomy npocropi.

PosrrsHel{o pe)KIrM KoqeHHr BeAeHoro KoJIeca
(puc. 1.10, a).

Pllc. 1.10. Cxeua cun, Lt4o di,nmu ua eedeue (a), eedyue (6)

i zanauieue (e) rconeco aemouo6ina

Koneco KorrlTbct nia liero ruroBxaJlbHoi cuttu P*1,
npr,rKnaAeHoi Ao. fioro oci, i n pe:ynrrari s3ael,IoAii roneca s
onopHoro noBepxHero 3'.f,Brterbct pe3ynbryloqa AorI4qHIrx
peaxqifi Ry1, CrIp-flMoBaHa B rlporl,Irlex]ljluir 6ir pyxy. Kpiu
Tofo, Ha KoJIeco 4ie neprnxaJlbHe HaBaHTaxenufi, P"1 : G*l
(in4erc 1 upvcnoroeuo BeAelIoMy KoJIecy, iuAerc 2
ne4yvolay), pe3yrrbryloqa HopManbHI,Ix pearuifr Rt (am

cnpoueuHr cxeMr,r BBDKacMo, IrIo BoHa 4ie no nepruranrHifi
oci roneca, oAHoqacHo rIpLIKJIaAaroqLI Ao KoJIeca MoMeHT
onopy KoqeHrrro My*t), inepuifinufi MoMeHr KoJIeca AIi*t i cuna
inepuii Pit npr4 nocryrlanbHoMy neperrlilqeHHi KoJIeca
(npnrna4eHa .4o ueHTpa uac lco:reca).
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lnn nuznarreHH.fl p$ynlTylovoi 4o:ruunoi pearcqiT R"1,
cKJraAeMo pieHxHur pearcqifi i trtoNtenrie niAHocHo oci roneca:

_  R x t . f d r - M u r - M i * t = 0 , ( r . 16 )

,  dar-, /r :  . . .
ge M i*t = J *t 'ff fl^ - MoMeHr inepuii BeAeuoro KoJIeca,

da4lldt - KyroBe npr{cKopeHut BeileHoro xoneca).

Poan'.rsyroqu riAuocuo,R'1, o4eplKI,IMo

Rrt =
My*r+Mi* ,

( 1 . 1 7 )
Tat

flicnr uillcraHoern 3HaqeHb My4 i Min pinuxHux
nepeTBopt4Tbcr Ao BI,l|IIfl,'y

Rrt = = R,r . !- * !. !9tL (l.l8)
fat for atfat

f ornxgy Ha re IIIo a'/r6, :7 i Ra: G11, oflep)KlaMo

R , r  = R , r  . f , * L  ! 9 t t = P r . , t t ^ . 0 ' r : ' ,  ( 1 . 1 9 )
far clt fat at

Ie Pfl - cura olopy KoqeHHro BeAeHoro KoJreca.

y Br4naAKy crilnoro pexcl{My KoqeHH.s Koireca
(datn I dt = 0) pinHauux cnponlyerbcr Ao Br.rfrrf,Ay:

R t - r a r - M o r = 0 ; (r.20)
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M". ,  n
R", =--a = R,r  - i  = R,,  .  - f ,  = Plr .

Yat (at

Begy're KoJreco Korarbcr ni4 4ieio niAseleHoro Ao
Hborg KpyrHoro MqMeHry M (pnc. 1.10, 6). V pesynrrari
neaento4ii 

' 
KoJreca s 'onopnoto 'noBepxHero , g'frBrrflcTbcs

pe3ynbryrcqa.:Aorur+lUx peaxUifi R 2, crrp{MoBaHa, s 6iK ftoro
pyxy. Boua e sosHiurHroro ct4Jroro, qo 3yMoBnrce
uocrynanruufi pyx BeAyqoro KoJrega. i npinHoBalKyerbct
pearqierc Pe, rrpr4KJraAeHoro 4o oci'roneca i 6ory aeroNdo6ins.

-f,r i 
's 

ilepmoMy : BvrraAKy, g^rrfl Br.r3r{aqeHHt
peeynrryrovoi Aorraquoi pear<qii Rr2 cKJraAeMo pinrrxHnx
pinnonarra pearqifi i uoiuenrir ni4no*ro oci xoneca:

(r.2r)

(1.22)

(r.23)

3BlAKr4

- da,,
re M ,*, = J *., ' '-' -*' (J*z - MoMeHT iHepqii BeAyqoro KoJIeca,r^' dt

dat*r l dt - KyroBe nplrcKopeHHf, BeAyrroro r<oneca).

flicris ni4cranonra 3HaqeHb MJ*z i tr41*z pinnanru
IIepeTBOpr4MO AO Bt4r'nqAy :

R,z. Taz + M y*z * M j* ,  --  M * 
-  A,

^  M * - M r * r - M i * z
r \ x 2  - - - -  

t
taz

D _ M *z -  R,z. o '-J rz.(dat*r  l  dt)  _r \*2 -  -

' d2

_M* o ot  J*z do*r .
-  -  l \ 2 2

hz Taz yaz dt

3 6
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3 orru4y Ha re IIIo a'/16r:7, i R,z: G42 o.{epxiltMo

R r z = * *  - o r ,
faz

M*

- J., dco,,
'' z 

faz dt

J . dat...p
r  { )  a  ,

raz dt' d 2

le PB - cuna onopy KOqeHHIo BeAyqoro Kotleca'

3po6unuru sauiny a /162 : fz i Rrz sa G*z ocrarorrHo

oAepxLIMO

R-.  :  
M *  -  P , ,  - !  - '  .d ' , *7  .- ' xz  
raz  

Jz  foz  d t

(r.25)

(r.27)

(r.26)

y BrInaAKy craJloro pyxy BeAyrloro KoJreca

(da*z I dt :0 ) pinuruux (I.26) MarI'IMe Blztilln4.

hrf

R -" = 
'J|t' - P,,.
Taz

flpa ranrnaynaHni aBTOMO6inf, AO raJIbMlBI{OfO KOJIeCa

uiAsoAzrl"cs ranruinnrafi MoMeHT M,n (peIc' 1'10, s),

cilpsMoBaHrafi nporu fioro o6eprasns. Y pesynrrari sgaeN{oAii

KOJreca 3 onopHoro noBepxHero 3'qsr.fletbc.f, pe3yfibryloqa

Aorr4rrHr,Ix peaxqifr R**, D\o cnprMoBaHa B Irporllnexuuil 6ix

pyxy KoJreca I cripl4ril'IHte riInbMyBaHHt' Bosa

npinnoeaxy€Tbcfl peaxuiero P*, npurutageHolo ro ocl Korleca 3

6ory anrornto6in-fl. ,{nx ecraHoBJIeHHt 3n'.fl3ry llix pearqisuz i

MoMeHTaMI4. rIIo Airoru Ha KoJIeco, cxna.4eMo pinu'auur

pinnonaru ei4nocuo ocl Korleca

R , , ' r a + M r - M * - M t = 0 .

3 7
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Posn'xeyrovz ei4nocuo R . o4eplrr.rMo

R**
J * . d c o *

rd dt
(r.2e)

flpu npucropeHoMy ro.reuHi KoJreca Ae$opMyBanbHoro
noBepxHero p$ynbryroqa eJreMeHTapHr,rx HopManbHr4x pearqifr
Rr2, cIIpflMoBaHa He IIepIIeHALIKyntrpHO, a pe3ynbTyroqa

eneMeHTapHI,IX AOTI4TIHI4X
peaKUifi Rxz He IIapaJIenbHo
HanpsMKy pyxy (puc. 1.11).
Toqra AoKJraIaHHx R,2 i R,2
y 3afzrnbHoMy Br4naAKy MO-
)Ke 3HaXOII4TbCS rro3a KoH-
TaKTOM IIrtrHH 3 onopHoro
noBepxHero. Posxrasmla Rrz
i Rxz sa cKnaAoBi R'"2, R""2 i
R'12, R"r2, pirHo6ixHi i
rrepneHArrKynrpHl HanprMKy

PYXY, 3 yMOBrr pinnOnaru
oAepx04Mo:

R ' " r + R ' , 2 = R " r = G * r ;

R]z - R'"2 = R*z = Pr, * P'z.

To4i pesynbryroqa eneMeHTapHHx AorarrHr4x
BU3HaqaeTbct.f,K

R , z  :  
M *  -  P r ,  - J * ' ' d q , * '  .
(az yaz dt

(1 .30)

( 1 . 3 1 )

(r.32)

peaKrlifi

(  1 .33)

r d

Pzc. 1.1 I. Cxeua cwt, 140
dinmu ua eedyue Koreco npu
rcoq euui d efi opuy e anau on

nosepxHen

(o:, * n'.r). o'+(n',2 : R',2). ru, * M,*, : M * ;



r5 -i

nns cra,roro pelKI'IMy KoqeHHt KoJIeca (d'*rldt=A)

pinHxr*rx cupocrl4Tbc.t{ Ao BI'IrJltAy :

R."z = ** -rrr. (1 .34)
l"az

Ananori.IHo BIfiHatlaeMo BenIrqHHy pe:ynsryrouoi

erreMeHTapHl4x AorI4.IHI'IX pearqifi npl4 xo'{euHi BegeHoro

KOJIECA:

R't=Prt*4t +' 
far dt

.frulo danldt:0, ro

( 1 . 3 5 )

Ro = P1t

Ouenrr4no, rqo npu oAHaKoBoMy HaBaHTaxenni G* onip

KorreHHro BeAyqoro I BeAeuoro ronic ua 4e$oprr'toBaHy oIIopHy

noBepxHlo e 6inrururra, Hlx Ha rBepAy, ToMy IrIo BI{TparI{

"""piii 
Ha il upyxcly i nnacrnvHy 4e$oprr'laqiro He

KoMrleHcyror ct 3MeHIrIeHH.uM ricrepesucHl'Ix BTpa-T y uruni'

-fr pe3ynbrar, IIe flpI43BoAI'ITb Ao mABI4ilIeHHs

.*rrrrryututqifiHoi nnrp arv flaIraBa ilpar pyci anroruo6in-s n

TaKrrx yMoBax.
Po:rnxuyri ocnoeui pe)KIrMI4 Kor{eHH'tr aBToMoolJlbHoro

KoJIeca Ha.IIani Ao3Bongrorb BI'IKoHarIr aHaJIl3 ocHoBHIax

eKcnJIv arau tituux B JI a crI4B o crefi anroM o 6ir-fl '

(1 .36)
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1.4. 3qenfleHHn ronic 3 onopltoK, noBepxHex)

Konram 4eSopnaonanoro Koneca 3 o[opHoK)
noBepxHero glificnloerbcfl, Ha ezsHa.reHifr nnorqa4qi, ToMy npr4
Aii, cupxuonanifi n fygs-xKnir 6ir 4orrt.rnoi peaxqii uiei
nonepxni, ni46ynaerrc.f, KoB3aHHs Ae.qroi qacrvrilvr eneMeurie
rrr4ur4. 3i s6inrmeHHrrM 4orravHoi peaxqii (y rrronovry qu
ranrnrinnouy pexzui) sMiuroerrcs oKpyxHa ge$oprrraqix
KoJreca i fioro pagiyc, a onr(e (sa riei canroi xyronoi
rueurxocri) :rraiHroerrcx i uocrynanbHa ruBr4rKiCrr xoreca.
OAno.racuo s4ificHroerucx sMiHa ir niAuocuoi runz4xocri,
ro6ro uren4xicrr KoB3aHHr enelrenrin rrvrlvr.

Hafr6inrure 3HaqeHH{ 4orlruHoi pearqii, ara 4ie e
onopHifi nosepxHi i uoxe 6ytu pea_nisonaua KoJrecoM,
Ba3Haqaerbcr 3q[rHr4Mr4 BJraCTr,rBocrrMH tnix Hr.run. 3qinui
BJracrlrBocri xapaxrepr43yrorbc{ xoefri4ienmou sqenJreHH,fl
gxt flKlaM Ha3r4Barorb ni4uorueHHr 3Haqenb 4orrzvHoi pear<qii
onopHoi nonepxHi R" ao HopManbHoi pearqii ua KoJreco
(puc.l. I2):

Q * : R r l R " (1 .37)

flpu rovenni roleca no rBep4ifi onopuifi nonepxni
ocHoBHe 3HaqeHHr Mae reprq naix utrHoro ir onopHoro
noBepxHero (puc. !.I2, a). y Br4naIKy KoqeuH.fl Korreca
4e$opuonaHoro onopHoro [oBepxHero ik ssaervroli.f,
o6yuonneHa rqe fi onopoM 3pyueHHs ra rnu6rasoro saHypeHHs
B onopHy noBepxHro (pHc. I .12,6).
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R;

Vu'nmuua R" Tepmn

Yu'nmuua le7mn rPt3

Puc.1.12",[omuvua $aeModin Koneca 3 onopHoto nosepxHen:

a - uedefuopuonaHa nolepxHn; 6 - de$opnaaaHo nosepxH.n;

1 - npomercmop MuHu; 2 - onopua nosepxH.n;

3 - deQopuoaaHa onopHa noaePxHfl

@igu.rHe rroHtrr.fl xoe0iqieHra 3r{eilneHH.s MoxHa

yflBLlTI1l flK CnonyqeHHs repTt KoqeHHt I Teprt KoB3aHHt, IqO

3aJrelQtTb ni4 pexllvry KorIeHHfl KOJIeCa.

flpu nepyxoMoMy rcoleci a6o n pexrarrni froro eimuoro

KOqeHHs npaKTr.rqHo na ncifi xonramnifi nnouli uae uicue

reprfl cnorolo (puc.1.13, a)

flatn, si s6inrueHHlM MoMeHTy, nepeAaHoro KorlecoM

He3aJre)KHo eil fioro 3HaKa, y saguifi qacruHi roHtartroi

nnorqi yrBopl,ITbc{ 3oHa KoB3aHruI, uo :6inruryerrcx,

(puc. 1.13, 6, e). -flrrqo MoMeHT, IIIo repeAaerbc.r KoJIecoM,

.IIOCtrae MaKcIIMIUIBHOTO 3HaqeHHt, KoB3aHILtr Mae MTCIIe I]O

ecifi nroui ronrarry (puc. 1 .I3, e).
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Puc. 1 .L3.3anetrcuicma
nnott4i Ko63aHHfl Koreca

(s au,tmpuxo e aua s oua) eid
MOMeHmy, UIO HUJVT

nepedaemucn

InreHcunnicrr Kots3aHrrt
KOJIoCa, IqO ClpaBnte sHa.{Hzfi
BIIJII,IB Ha 3qellJlennx, orlinrororu
rcoe$iqieHrona KoB3aHH.{ S. IIiA
xoeQiqienmoM Koasawwn Rorecs
^g posylriroru niguoruenHr
runra4rocri KoB3aHHr I/, Ao
urnraAxocri KoqeHHr xoreca 6es
KoB3aHHfl V, rrpn" BeAytroMy
pexnui a6o Io fioro peamnoi
rr.rszAKocri qeuTpa Koneca V, r'xa

,1opinurce urnu4xocri pyxy
asro\ao6ins [p]r ranrrrieHoruy
pexuui KoqeHHJr KoJreca.

[ls BeAyrroro pe)KHMy
KoqeHHr Konecl

-  V o  V r - V
s - ---!- .100% = --l- x

Vr Vr
a , ,  . r , . ^  - v

x l 1 1 o / o _  
- K ' K o '  . r c 0 % ( 1 . 3 8 )

@rc ' r rco

,{nx ranrlrieHoro pexnMy KoqeHH.s KoJIeca

s =L-roaa/o =
V ry-. rco% =L+--.rc1%, (1.3e)

IA Ax - KyTOBa ITIBLIAKICTb KOneCa; rKo - pAAryC KOqeHH.tr

KoJreca 6es KonsaHna (ne4euufr pexzru).

Oueer.rgno, uqo xoe$iqienr rcossauHx 4opinnroe Hynro
sa ri4cyrnocri rossaunn: V,: 0 i AocrFae o.quHurli (100%)
npu noBHoMy 6yxcyeaHHi y BeAyqoMy pexzrvri KoqeHHt
KoJreca (rt:. * 0; V : 0) qI4 npl4 ra,rrMisHomy peNzlrai :
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3a6noKoBaHlIM KoJlecorrl (ar* : 0; V + 0), 'ro6ro npz pyci

KoJreca 6es o6epraunr.
3i s6iarureHHsll KoB3aHHs roe$iqienr 3qenneHH'{

3pocrae i Aocsrae MaKcI'IMzlJIbHofo 3HaqeHH.[ Qxmax, 'f,KIrIo

son*: I515oh, a TrpLr rroBHOMy KoB3aHHl (p 3HIrlKyeTbcA Ha

1015% nopinnxHo 3 Qxmax @rac. 1.14).

|  0,75

-flrulo Ha KoJIeco,
rpil,r nopwta-nrHoi i Aoruqnoi
peai<qii, aie AorI,ItIHa
pearqir ts nonePevnifi
unouluHi R, ro upu analisi

AetKrIx eKcnnyarallifrsYtx
eractl4socrefi BPaxoBylorb
rcoe$iqieHr 3qellncHH.fl B
nonepevHifr n:rouzui

<p,  = Rr  l  R7,  (1 .40)

R , ^
E U ,

fuo,zs

Pac. 1 .14.3anecrcuicmu Qxma
rpn eid Ko63aHHn (6yrccYeaunn)

xapaKTep sMiuu tKoro 3arler{Ho BrA KoB3aHHs iloAaHo Ha

pvc.7.I4. Ovenu4no, uto si s6illuesu.lM KoB3aHrIt 3MeH-

ilryerbcs gAarnicm Koneca B noflepeqHoMy Ha[psMKy cnpufi-

lraru 6ivny cvlry ) a tKIIIo ,S: 100%, eouo 4opieHloe Hynlo'

.{o eKcnnyarallifiuux Sarcropin, uo BnrI'IBaIorb Ha

roetpirtieHr 3qenreHHt, ni4uocxrr: rzn i craH Aopoxrmoi no-

nepxni, 3HoIIreHHt nporeKTopa, TucK nonirpx n ruuHi, IIrBI'IA-

xicrr pyxy aeroN{o6irfl, HopMaJrbHe HaBaHTilKeHHf Ha KoJIeco.

Y ra6l. 1.6 Hase.qeHe cepeAH€ 3Har{eHH-s xoe$iuieurie

3qeilreHHt tP*sa l00o/o KoB3aHHfl.

Ha 4oposi 3 TBepAIIM [oKp]IT'tsM sHa'rHlafr BTIJII'IB Ha

TOBrrIr.rHr.r noA.sHoi uninxu Ha rxr4Hy rrorrr.rHae l:ixru ui.qnirr,ranr-

ua ri.upoltHsauiqna cvJra, rlo 3Hr4xy€ roe$iqienr 3rrenJleHHt.
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Ta6tmtry" 1.6 - 3naqenHx xoe$iqieHra g'IenfieHHfl

.{opoxHe
IIOKDI4TT'

Cras
KoeSiuienr
3qEilJIEHH,'I

Ac$a;rrro6etou
cvxulI 0 , 7 . . . 0 , 8
MOKDPII4 0 4 5  0  0 5 s

Epvxinxa cvxa C I 4  0  0 s 5

UIe6eHese
cvxe 4 , 5 . . . 0 , 7
MOKDC 0 3  0  0 , 5

fpyu:nona Aopora
cvxa 0 , 4 . . . 0 , 6
MOKPA 0,2 . . .0 . . .0 ,45

llicorc
cyxva a,2. . .0 ,4
MOKpI,[r 0.35 . . .0 . . .0 .5

Cnir vrco.reHufi 0 1 5  0  0 2 5
t naAKvr4 nrA 0,08 . . .0 ,2

Y pasi 3HoIIreHH.fl rlporeKropa LrruHkt 6i:mnr nixva 50o/o

r<oeSiqienr ex inrencranno 3MeHlly€Tbc.f,, a 3a noBHoFo

3HoIrreHHg pt4cyHKa Moxe 3Hrr3vtrttcs. ro e,:0,15-0,20.
36inruenna rLIcKy noeirpx e ilrzHi Ha cyxtx i qucrtlx

Aoporax is rBepAlIM rIoKpI{TTsM rIpI43BoAIrrb Ao AeqKoro
3MeHrxeHHx xoe$iqie*Ta qb a Ha MoKpux i 6pygHl4x - Ao
s6immeuH-f, e, y neBHI4x Me)Kax, ocxilrxu niAevlqeHHs

nr4ToMoro rraBaHTaxteHH.{ B 3OHl KOHTaKTy IIII'IHI4 [IpI43BOAI4Tb

Ao Br4AaBJrroBaHrIt BoJrorI{ i 6pyay.

flileuilIenH.ff rrBaAKocri pyxy KoJreca cy[potsoAxryerb-

cfi 3rrilqHi4M 3MeHIIreHHtM 3qerneHHt (puc. 1.15). Ile

noscHloerbc.{ THM, IIIo flpl4 niAeulueHHi ursrarxocri pyxy na

cyxift norepxui ryMa nporeKTopa He Bcrl4fae uinrov
3aqerrHTr.rcx sa Hepinnocri noKpHTTt, a Ha MoKpifi nonepxHi

yrpyAH.fierbca BvaaBnroBaHHt BoJIoru s Naicqs KoHTaKTy IrII'IHIr

i 4oporra, Ae yrBoproerbct BoAtHa nrtisrca.
3i s6imueHHsna HopManbHoro HaBaHTaxteHlls Ha

KoJreco Aerlo 3Hl{xyerbcx r<oe$iqie:nr ex upra pyci no cyxux
qucrr{x Aoporax i: rnep.4uu noKpI4TT.uM. I-{e norcHloerbc.s
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0,9
0,8

0 . 7
I

I o,o
9,

o 7

0,4

0,3

0,2

3HnxteHH-trhr KOeQlUl€HTa
Tepr-s ryMrr npil s6im-
urenni rucKy. Toli x na
ruoKpr4x i 6py4unx Aopo-
rax Moxre clocreplraTr,rc.f,
nporune)KHe rBnrqe.

Bnnzs HaBe,IleHrrx

$arropin Ha rce$iqieur
3qenJreHH.s cri4 npaxony-
Barvr rprr ananisi TaKr,rx
eKcnJryarauifisux BJracrra-
nocreii aerorao6ir{: Trro-
no-runrzlr<icui, ramnairni,
npoxi4Hicrr, reporaHicrr
i cr'fuicrr.

Puc. LI5. Xaparcmep s,viuu {px
3atreJrcHo eid weudrcocmi pyxy

Kaneca npu pi3HoMy cmaui
onopuoi' noeepxni

1.5. KoopglrHarn UeHTpa Mac aBToMo6ifiF

flpn xorunoHynaurri asrollo6inf,,,oqiHtonaHni fioro
crifirocri i e AerKrrx iuruzx BLIIIaAKax Heo6xiAno sHarkr
KoopAr4Haru UeHTpa vrac, xri n npoueci eKcnJryarallii rrloxyrr
icrorHo sNaiHroearncs. KovronyBaHHt asroivlo6irt Br4roHyerb-
cr raKr4M qr4HoM, uo6 qenrp Mac y uonepevuifr unorqrani no
MoxJrnBocri sHaxo,uzBc.fl Ha uosAoexHifi oci anroNro6ina. Ha

puc. 1.16 noKa3aHo nosAosNHi
KOOp,{UHaTrr UeHTpa MaC aBTO-

Mo6i.nq, uo craHoBJurrb sia-
craHb ei4 nepe4nroi (a) i sat-
Hroi (aJ ocefi Ao npoexuii rleHr-
pa Mac Ha roplr3oHTrrnbHy rrxo-
nlrrHy, a TaKox BepTr4KaJI6FIa
KoopAriHara hr. Cywa no3AoB-
xrrix KoopAHHar rro.ua€ 6asy
asroN{o6ir.fl t.
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Koop4rauarn ueHTpa Mac MoxHa Bu3HairraTr.r
ananirra.rHul{ a6o eKcnepr{MeHTaJrrHr{M urrsxoM. fleprurafi
MeroA BrrKoprzcroByrorb npn nzpiruenui xowruonyuanrHux i
IrpoeKTHrzx 3aB,4aHb, Apyrufi, 6imur roqHlrr-r, nprd ouinui
eKcrrJryararliitnnx snacraeocrefr asroN{o6irfi. ilnx rl6oro
aerouo6im 3Bax(ylorb y foprr3oHraJrbHoMy (pzc. I.T7) i

HaxlrneHoMy Ilono-
)KeHHrx (puc. 1.18).
flpu o6.rfic.neHHi
norAoexHix Koop-
AHHar no vepsi
Br43Haqarorb 6ary
asroMo6inf,, rroBHy
Bary i nananra-
)KeHH.f,, rrIO fipHrra-

AAe HA nepelHl

G t : R ' i s a 4 n i
Gz : Rrz KOJIeca y

ropH3oHTanFHoMy rroJro)KeHai. flicn_s qoro, AoAarouz pinHxHnr
pinnoearra rr1o1o roqoK A i B (puc.I.I7), oAep)KyeMo

Puc. I.17. Cxeua BusHaqeHHfl
no s d o e1rcn ix rco op duu am q eHmp a

Jilac a6moito6inn

G ' a - R " r ' L = 0 ;

o = (R,2.  L) t  G = (Gz /  G).  L ;

R " , ' L - G ' e = 0 ;

e = (Rn. L)/  G = (Gt /  G).  t_,  ,

Ae G - rroBHa Bafa aBToMo1its.

( 1 . 4 1 )

(r.42)

, Ans o6.rzcneHHr Beprr.rKanrnoi r<oop[Hnarkr rIeHTpa
Mac Br,BHaqaerbcfl, HaBaHTilKeHHr, r{o npvnarae Ha sa4nro nicr
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caMrr I IqBOBOM.

,{ogauo pinuanux pirHonarn siAHocuo oci nepe4nix

ronic asrol,Io6ins:

G .  c o s  a '  a  +  G ' s i n a '  h a  - '  R ' , 2 '  L '  c o s  a  :  0 '  ( 1 ' 4 3 )

Pzc. 1 .18. Cxeua su3HaqeHHfl

6 epmuKanbu oi rco oP duH amu Ll eHmP a

Mac a6m0tvto6inn

anronao6ins (G z :

K zz), BUTilHOBJI€HO-

ro B rroxu]IoMy rlo-

noxeruri (prc. i.i8).
flpu rpony nimic-
ry asrouo6im sap-
TO 3aKJILIrrIlTr4, I{06

BI4IGIIrcIMTII HETOq-

Hocri ueper npy,lad
3B'.reIeI tndx r<one-

(1.44)

3niacu

,  R , ,  '  L ' c o s  a  -  G ' c o s  a  - ( o ' , ,  t  - ,  
t )

t A  -  . . : "  . .r t o : - "  - G . s i n a  
G . t g a  

)

Ie ho - BI4COTa IIeHTpa Mac aBTOMO6ins Ha.4 nnouuHolo, ulo

npoxoAl4Tb qepffi oci o6eprariHr ronic; d - Kyr Haxuny

anroNro6ir-fi.

fxluo sauicm no3AoB)KHboi tcoopAltHarl{ IIeHTpa v^ac a

u (.4\ ni4craearx ii sHaqenHs i: (1.41), ro oAepxuMo

h o = =@'*)=k;-A! qt+s)
G- tga  G ' tga

. L - G e . . r )
G )

G . tga
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hr:ho*t" =GFff*r,

[ianasoH . npn6nNsnux 3HaseHb neprvranrnoi
KoopAr4Harl,r rIeHTpa Mac JrerKoBt4x anrouo6inin 3
ypaxyBaHHrrM enAeHqii ii srr.reuureHnr craHoBHTb 0,4-0,5 vr,
BaHTalKHr.rx 0,6-l u, anro6ycin 0,7-I,2 nr (aani nane4eui 4nx
cnop-{A)Kenoi rrlacra anrolro6inx).

1.6. Mor.leHTyt ixepqi'i aBToMo6inc i iloro qacrnH

flpra orlinronanHi rsroso-runu4ricHzx i ranrnainnux
nnaclunocrefr, a raKox( crifixocri anroruodins neo6xiano
3Harr4 3HaqeHHS l.lOMenris inepuii asroNaooirs i fioro lracrr4H.
ix Br43Harrarorb po3paxyHKoBHM IrrJUrxoM rrvr
eKcnepIIMeHTanbHo

KoJrr.rBaHE. y rofi calmtrt qac eKcrrepprMenra_urnufi MeroA
HeMO)KJrl4Buit rra erani nonepeAHboro npoeKTynauns fi ana-rrisy
pisHzx napiaurin rexHiquax pirrrenr, 

'cnp_{MoBaHr.rx 
Ha

uoninruenng 3a3HaqeHr4x eKcnnyaraqifiuui nnadtusocreft .

Mouenr inepqii aeroN{o6inr Br43Harraer6c.{ .f, K

J = m ' i l ,

Otxe, BeprrrKaJrrHa
asroN{o6ir s. Bn3na.qvffb cr sK

KOOpAZHaTa rIeHTpa MAC

( r .46)

(r.47)

Ie m - noBHa Maca aBroMo6inx; ii-patiyc inepqii aeroMo6irs
ei.[HocHo l-i oci.

Ovenz4no, uo Br43HaqaJrbHtrM napaMerpoM 6rrfl
MoMeHry inepuii anrouo6iLs e pa4iyc ilrepqii. V [5] orpuuani
3aJrex{Hocri lns po3paxyHKy cepeAHboro 3HarreHHx pagiyca
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inepqii siAHocno oceit z, y i x, r4o rrpoxoArrr irepe3 uerrrp Mac
rerKoBofo anlorvro6inx (pzc. 1.19). flpu qrortry :po6neHo
rrpurryrleHHs, rqo BeJrvrqvrervr MoNlelrrie iHepuii seurexaru ei4
3aKoHy po:uoilily Macr4 aBToMo6ins B Me)Kax fioro xo:rii, 6asn

r fa0apHTHor Br,rco-
TH. 3na.rHa rilr-
ricrr $axropin, xrci
Brlnr4Barorb na uefi
posuogi;r, .403Bonf,e
rrpr4nycTHTlr, uo
llinruicrs posuo4iny

Pzc. 1.19. Cxetta&BHatteHHfl MoMerrry iHepuir
uotveumie ineptyii eiduocuo oceil z, y, i x ni4noei4ae Hop-

MaJrbHoMy 3aKoHy.

Tarurr.l qr4HoM, Hafi6inru inaoeipni 3HaqeHHr MoMeHTy
iuepuii Bn3Haqarorrcx n rarrzfi cnoci6:

- ni4Hocno Beprr4Kanbsoi oci z:

J "  =  m ' i? , (1 .48)

flKITIO

(1.4e)

Ae a ft 6 - ro3AoBxui xoopAnnarr rlerrrpa Mac aBTorvro6i:rx;
,B - roniq asroMo6irq;

- ni4Hocno no3"uoB)r(Hboi oci x:

J * = m ' i | , (1.50)

= ^ i - A . 6 + - * - a . e
\ 2  1 2  6
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le H i h - ra6apurna Brrcora r
rrer{Tpa Nrac siAnosi.4Ho ;

- si.qFr,ocHo rro3AoB)KHboi oci y:

(1 .53)

[.ls Bv3HaqeHHrr MoMeHTIB rnepqii o6epronux gacrr4H
anroruo6iff , BuKopr4croByrorr loeilxosi [anr a6o
anporczuyro.ri sa:rexuocri, orpnnaui n pesynrrari
crarHcrraqnoi o6po6rz eKcrIepHMeHTzurrHHX p4anLrx 3a
MoMeHraMra iHepuii rrzrroBl4x (ra6n. 1.7, [I5]).

HaneAeni 3aJre)KHocri 4oczm rovHi, ocrinrrur
cepeAHboKBarparvrrna noxu6ra eKcnepzMeHTaJrbHoro
Br43HaqeHHr MoMenris iHepuii nepepaxoBaHr.rx Aeranefi
MeroIoM KpyrnnbHr4x KoJIrrBaHb He nepeBr.rqynatn 2Yo.

( 1 . s 1 )

BeprlrKanbna xobp4unara

(r.s2)

rKtuo

J ,  = m ' i l '

i ,=["* . ! " - r \  ,  "

s0



J*",, : -0,037 r + 0,927' l}u Mn - 0,27 9 " r0'' M 
" 
+ 0,350' l0-" M 

";(M":50-637 H'vr)
J*"n: 0,055 - 0,465 ' l0-r M" + 0,163'10'' lttt";
(M-:637-883 H'vr)
J*n,:-0,059 +0,237 '  10-'M,-0,842. l0- 'M"+ 0,167 . l0' ' ,M,;
(M-:5A466 H'u)
J^o,: *0,046 + 0,0072'M" + 0,185 '  l0' Iuf 

";
M":466-883 H'u)
Jxox oduod: -0,00384 + 0,384 ' Ia-'M"+ 0,732 ' l0-oM 

";
(M":50402 H'u)
J*o,,d"yd: -0,0375 + 0,601 . IA-tM"+ 0,126 . I0-'M 

";(M":466-883 H'ru)
Jrcoc,c.oduod : 0,07 37 - 1,222' D + 5 

"216(D:0.17A'0.342 ru)
D';

Jrcotc.derxd: -3,746 + 13,051

@:0.342-0"400 u)

. D ;

Jeeo d.cu: -0,0333 + 486 ' D - 2,577 ' D'+ 5,329D';
(D: A,1704,400 ru)
J*: 9 ,196 - 0,A7 4 ' R"-t A,I54 ' l0'' ' R" 

".;
G"-:0;271-0;400 rvr)
J*= 92 - 0,473 ' R"** 0,636 '
(R-*:400-575 l,ru)

r0-' . R'"*;

J" :0 ,185 -  1 ,814 '  Do+ 4 ,803 '  D 'o
(D,:0,220-0,400 ru)J-:0,2I7 - 1,84'D"+ 4,A73 '  D'o

J":0.0364 - 0.317 . D,+ 0.737 '  D'.

Ta6;ruqx 1.7 - AnpoKcl4Myloql IroJIlHoMIr, ulo Blr3rlaqarorb

MoMeHTI4 inepuii

Ilpuuimrca. Mouenru iuepuii (si.{noeilno): J*", - rconiuqacrux
sanie is urxisaMla Beurldn.aropis; J*on, - xoxyxin My$r y s6opi;
J""dd"tt - BeAeHr{x Aficrie 3rlelrJreHH{; -/* - ro:ric y:6opi c IIITIHaMLI,
J,, - novrnoBoro KoJreca ri4porpanctfopuaropa, J* - ryp6ii*roro
KoJreoa riaporpanctfopMaropa: Jp KoJIeco peaKropa
rigporpaHcSopMaropa y s6opi; M" - iuaxcrualrnifi xpyrnufi
MoMeHT ABvryHa; D soeHillul.{ft dauerp BeAeHoro rvcna
3qelreHHr; R* - craru.rHzfi pagiyc KoJIeca.
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Koxrponuui ganrraHHs i aaeAaHHA Nffi
caMonepeeipxm

1. Ha:nirr ocsonHi eKcllnyarauifiui eracrzeocri i napaMerpr4
aetoNro6irs.

2. 9rarra eiapirHrlorbcr soeHiurui ureulxicHi xapaKTepncrr.rKr.r
ABHryHa 6es o6uexHr4Ka qacroru o6epraHus roriH.racroro
nana i e Hr.rvr?

3. IJdo posyivrirorr ni4 r<oeSiqienroM npr{croconynaHocri?
4. -f,ri $anroprr Brrrrr4Barorb Ha BenHrrHHy KKA?
5. Hasnirr, sxi 6ynarorr pa4iycu KoJreca, i gairre ix

susHa.{eHH.g?
6. IIlo rare xoe(fiqienr onopy i ari $arcropr4 Brrrr4Barorb Ha

froro nerzuuny?
7. 3o6pasiru cxeMy cHJr, ru,o 4itoru na ne4eHi, ne4yvi xoleca i

Br{3rraqre noru.rrri pear<uii?
8. flx Brl3Haqarorbcs ir eia qofo 3aJre)Karb Koop.qr.rHarn

ueHTpa Mac aBToM o6ing.?
9. BugHa.rre nimni pagiycn ronic anrouo6i:rie 3,4'3-1102,

BA3-2 1 1 0, KpA3-2 50, JI434207 .
10. BnsHaqre pa4iyc KoqeHH-fl r<onic anro6yca IIA3-3201 upu

pyci fioro si rusnAricrro 54 ru/roA i r<yronoro urra4ricto
o6epraHHx ronic 32,8 llc.
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Posnin 2" 3ArAflbHA AHHAMIKA ABTOMOEIfl9

3aranona, niA -rac pyxy Ha asrol{o6inr 4irom nara,
rorirpxHe cepeAoBllue, iHepuifrui cuttu i rrovenrra nciei fioro
Mactr, a raKox oSepronzx rIacrHH i peaxuifi onopnoi nonepxui.

2.L. Cwnn i MoMeurhr Ho Aipru Ha aBToMo6inu

Cxeruy cnr i ruoueHrir, Iqo Airorr Ha aBToMo6inr npn
ftoro npucKopeHoMy pyci na ni4fioIvt, eo6paxeuo ua puc.2.l.

flpra so6paxesHi cran
i uoueuris ivloxrzei
TaKl npr{nyrrleHH.s:

4opoxni yMoBr4 nia
npaBr4Mr.r i riszlara xo-
necaMr{ o.uHoftueH-
HHX MOCTIB ABTOMO-

6im. orlaaxoni, rolry
Bci cunt'r, ulo Airorr
Ha naicr, ruoxyrr 6yru
npune4eHi Ao fioro
cepeAr4Hr,r; aBToMo-

Sinr cauerpuu:auir eiAHocHo rlo3AoBxHboi oci.
Yci cHnosi QarcropH, u1o 4iroru Ha aBroMo6inr, lroxHa

uo4inrarra Ha rpl{ !pyll4: pyurifiui, onopy PYXY, tlopvanrHi 4o
HanprMKy pyxy.

,{o nepuroi rpyrIl4 HaJlexrrrb cyMapHa AorI4tIHa peaxqix
Ha BeAyqvx KoJlecax ZR*2. !;pyry rpyrry cKJlaAarorb: ZRt --

cyMapHa AorrrqHa peaKlllt Ha Be.4eHLIX KOJIeCaX; Cylrapni

MOMeHTIT Oropy Be,4eHVX EA$t i BeAyqI4x EMp xonic; cyruapHi

iHepuifini MoMeHTLI BeAeHLIx ZAtIln i ne4yvax Zl4i*z ronic;

Po - noAoBxtHt cKJIaAoBa Barld anroMo6ins (cuna onopy

niafionry); P, - czna oropy uonirpri Pia - cvna onopy

nocrynanbHoMy npucKopeHHro anrono6iruI.

{
4.

Pnc.2.1. Cxena cun i uotweumie,
wo diroma ua aemouo6ino

&
T

nsi
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{o rperuoi rpynu si.uHocsru: cyn'rapHi uoplralsui
peaNqii Ha seAeHi ,R,r i ee4yvi ZR,2 Konecai G'cosa -

HopMaxbua cKJraAoBa Bail4 atsToMo6i:is.

Cyuapua AoruqHa peaKulf, Ha BeAyr{I4x KoJlecax

po3paxoByerbc.f, sa $opruynorc ( 1 .25) :

I n  l l r z  d ' * ,  rI f t ' :  = ' " ' x  - Z P " - " "  
1 '  '  \ 2 ' 1 )' 

f az t'az dt

ge EPp- cyMapHa cl{na onopy KoqeHHIo BeAyqI4x xonic; EJ*2--

cylapuuir, MoMeHr iuepuil BeAyqux Konic.

Cyuapua AorEiIHa peaKlllt Ha BeAeHI{x Konecax

Br{3Haqa€rbcx is (1. I 9):
t  /  d a . ,

I R ' '  =  Z P "  + " 1  * t  ' - * - * '  '  ( 2 ' 2 )
Tat dt

ge EP! - cyMapHa cHna onopy KoqeHHlo nigouux xolic,

EJa - cyuapullfi MoMeHT iuepUii BeAeriHX ronic.

Cyruapni MoMeHTrr onopy KoaIeHHro Be.4eHI{x i ne4yunx

roric Bl43Haqarorrcx" ni4noni4uo, xlt:

Z M  1  = L R . r ' a  ;

2 M  p  = L R , ' a '

(2,3)

' , 1

(2.4)

CyuapHi iHepuifiHi MoMeHrI4 BeAeHI{x i ne4yvlax rolic

Bn3Haqalorncs s taxufi cnociS:

zM,- ,  =zJ . , .49 . ts t  ;  (2 .5 )
rK' dt

1lh, -

LM ,-, =2J,, ' : :- \2 . (2'6)
dt
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Cwta onopy nidfrony P" - uos.qoBlKHs cKJraAoBa BarH

anroMo6inx, cnpsMoBaHa napaJlenbllo onopHifr nonepxHi i

nprrKJra.4eHa B rlenrpi Mac Ha sucoti hs. flpoQini

aerotrdo6imHlax gopir seu'rafiHo Malorb ropusoHralrHi

ginnnxn, rqo qepryrcrscl^, nigitouu i cnycKI'I. Y 4opoxnro-

6y4iuenurux HopMax yxl4n 3Bl,Iqaftno nnpax{aloTb y TLIctqHI4x

(nponrine, %o). IIpn po3paxynKax pyxy asrol'{o6ir.s yxlln

rr63HaqaroTb CIIMBOJIOM i i 3aAaIOTb y 'IllCfls1;I4X, COTIIX

(ni4corxax) un 6esnocepeAHbo raHfeHcoM ryra I = tga = h I s

qu yxuny iyo=(hls)'100, ae u, h i S - Kyr BeJrI4qI{HIl yxkrxy,

Br,rcora ni4fiorvry i AoexnHa fioro no fopu3oHTani si.4noeiffIo'

Haupuxna4, yxrrfl olHiei i riei cauoi xpyrocri uoxe 6yu'I

rlo3HaqeHuil: i : 30o/oo; i : 3o/o; I : 0,03.

-flr<qo Kyrlr nilfrolrir BBarfiarl4 IIo3I4TI{BHI4MIa, a

cuycr<in HerarLIBHLIMt4, To cptra onopy ni4fiouy

Br43Haqaerbc-n sa tf opntyrrorc :

Ocrinrr<a
npufiuaroru

P o = G ' s i n a '

seuqafiHo yxprlrrt AoPorI4

s i n a x t g a : i ;  P " = 6 ' 1 .

(2.7)

HEBEJII4KI,

(2.8)

Cuna onopy noeimpn (P,) icroruo BnJIIIBa€ Ha r.flroBo-

runzAxicni BJIacTIIBocTi a3roruO6i:rs i nantteHy eKoHoMi'lrictr,

oco6nuso npl4 BLIcoKrrx urBlilAKocrsx pyxy asroNao6int B

HepyxoMoMy cepeAoBl4uii a6o pyci anrono6ins n nosirp.anovry

noroqi, lr1o pyxaerrcx, ro6ro 3a HasBHocri ritpy. OuroeHoro

cKJraAoBoro oilopy nonirpr e rro6oeufi onip (ruo aocstae 60Yo

saranrnoro), o6yuoueHafr cTucHeHHsM noBrTpt

asroNro6ireM, IIIo pyxaerbc{, poapi4xeHH.flM 3a aerouo6ineu,

TeprflM y rlpl4n,afarcql4x Ao nonepxni aeroln{o6irs [rapax,

BuxopoyrBopeHHflM y IIIapax, lqo oroqyrorb asroNlo6im

uonirpx.
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Puc. 2.2. .7pasrcoea cxeua o6mircouua
aemouo6ina noeimpau

flpu pyci anro-
rvro6i.rrs (p:uc. 2.2) no-
BlTp_fl, po3TarlroBaHe
nonepeAy, crrrcKyeTbcfl
l Br{rrrToBxyeTBcs Ty.4{,

.4e THCK e MeHIIIIIM,

ro6ro Hafopy, eHras i s
6oxz. flx nacxiAor
Toro. rrto aeroNao6inr

nepeuiqaerbcfl., 3a Hr4M yrBoploerbcr ni4Hocue porpi4NeuHr.
I{a o6nacrr si 3HrrxeHrrM TlrcKoM noriv 3anoBHroerbc.s
nonirpxu, rqo o6rircae aerorao6inr. Ocxi:rbKr.r nepeMiruenns
nnacn noniTps npr4 pyci anrouo6ins rtroB'{saHe gi sMiuoio
HarrprMKy pyxy nonirpr, ei46ynaerrcr BuxopoyrBopeHH.f,.
Totrry, qul,r 6iJirrue npv pyci anrorvro6inq yrBopr4Tbcx nraxpin
noeirpx, rr4M 6inrury euepriro norpi6uo Bvrpartrra Ha
nepeuirqeHH.a nonirpx fi, or)Ke, rzrrt 6inrruorc e cr.rJra no6oeoro
onopy. Ocrilrxu Bt4xonoyrBopeHHt n nonirpi sa,rexnrr ni4

Soprnru rina, u1o pyxa€Tbcr B HboMy, ro6onufi onip na:unaroru
onopoM fiop.ma.

Jlo6osufi ouip sAe6immoro Brz3Haqae Brarparr4
xory)KHocri 4uaryna nprr BHcoKr4x rrrBr4AKocrrx pyxy, a onxe,
i erzrpary naJrrrBa.

Kpiu no6oBoro oilopy, cvila P'' uoxe 6yru no4aHa
raKlaMll cKnaAoBrrMH: nnyrpiuurin onopoM (10-15%), tuo
crBoproerbc.{ rroroKalrz nonirpx, xrci npoxoAsrb ycepe4nHi
anrorrno6ins Ar.s BeHrr4:r.suii, o6irpiny Ky3oBa fi oxono4xeun-r
ABr4ryHa; oilopoM noBepxHeBoro repr.{ (5-10% P*), rqo
o 6yuon:ren e cvrrav,vr s'.{gro cri ilpurpaHl4qHoro ruapy n oBlrpr,
.rrKe pyxaerrcr B noBepxHr Ky3oBa asrorao6inr i sa,'rexzm rig
po:vipy i ruopcmocri qiei norepxni; iH4yronaru4M orropoM
(5-10% P*), Bt4KJrr,rKaHr4M nsaevo4iero cvfir, srci Airorr y
HanprMKy uosAosxHroi oci asrorao6irs (ni4uirraanrHoi) i
rrepneHArrKynrpHo IIifi oci (6i-*rufi); AoAarKoBr,rM onopoM
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(I 5yo P -), crBoproBanlrM pi3Hr.rMr4 Bl4crynarcqlcMr.r qacrrrHaMpr

aeroN{o6ins: $apaura, aHTeHoro, rroKaxqaKaMr.r noBopory,
pyrIKaMI4, IIOMepHIZMIT 3HaKaMI{ 1 T.IIL

Ouip nonirpx (cuna ro6osoro onopy) Br.r3Haqaerbcs
:anexHicto [10]:

P *  =  0 , 5 ' c *  '  P '  F  ' V 2  ,

ra cx - r<oeSiuieHr aepoAuHaMi.rHoro (no6onoro) oropy; p -

nlinrniclr noeirpx (:a renneparypvr 15 "C i 6aporraerpnqHoro
rl,rcKy 0.1 MIIa upufruarorb p : 1,225 xrlrvr'); F - roSoea
nJrorqa, a caMe: rrnoIr1a npoer<qii aeroMo6iflfi Ha rrJrorrlr4Hy,
neprreH.4rrKynrpHy Ao fioro rro3.qoB)KHboi oci; Z - urelrArdcrr
pyxy aBroMo6ins.

flig onopom noeimpn posyuirorr 3ocepepxery cvny,
rrpr{KJraAeHy n rovqi, flKy Ha3}rBarorb ueHTpoM napycHocri
asrolao6in-{. BiAcranr nil onopnoi nonepxHi Io rreHTpa
napycHocri na:anaemcfl rucomoo qeHmps napycnocmi h*,
a6o rr,reraqeHTpoM.

Ocrinmn e AoniArosifi nireparypi ei4cyrui snaqenH.f,
roe$iqieura c,, go6yrox 0,5c,'p npraBoArrb 4o roe$iqieura
o6ri.{Hocri kn, rrro exeisaneHr:auit culi olopy uonirpx, sre Aie
sa I ru'nrouli an:rorrro6irs sa ni4HocHoi lru.r4xocri I u/c i nrae
posnipHicru rqi:rruocr i H' c2 lv( .

Bxirura s sanexHicrr (2.9) rnoura Jro6osoro onopy
Moxe 6yru rusnaqena sa rexHi.rHolo AoKyMenraqierc a6o
upu6rursno ra tfopuynoio:

F = a . 8 , . H , ,

(2.e)

(2 .10)

Ae d, roe$iqieHr sarroBHerrH.f, nrouli: g.nr JrerKoBr.rx
asrol{o6irie 0,78-0,8, Anfl BaHrilnHHX 0,75-0,90, Nrs.
aero6ycin 0,85-0,9; B, i H, - nafi6inrrua ra1apu'rya ruupuva i
Bl4cora aeroN{o6ir.f,.
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flpu pyci anrouo6ins B HepyxoMoMy nonirp'nnon'ry

cepeAoBr{qi sarexuicrs (2.9) Mo)KHa noAarlr )rK

P ,  =  k , ' F  ' r z  ' (2.rr)

,{o6yrorc k'F sasunatorr fiaxmopom odmiquocmi'

Ha6nuxeui gua'IeHH.fl cr, k,, F i k,'F naeeAeni s ta6r' 2'l'

Ta6nuqs 2.1 - ITapaMerpl4 o6riqHocri asroNao 6iris

flaparrrerp V, uo BXoAIarb y BI4pa3 (2'11), npll

yrorrHeulax po3paxyHKax Molre 6yru vusuaqeuufi sr

v =vrxv",  (2.12)

.qe Vt :- nrnu4ricrr pyxy avtovlo6tn'. V" urnra4lcicrr

BiTpy (+ sycrpiunrafi nirep; - xoAosl'Ifi nirep)'

AsroMo6ini cx Kn,H'czl}/-4 F ,Mz
K"F,

H'c2lt"tz

Jlerxosi 0,27-0,6 0,2-0,35 1,6-2,8 0,3-1,0

(J

F

KanoTHOfO

KOMnOITyBaHHt
0,75-0,9 0,45-0,55

BaroHHofo
KOMIIOITVBAHH'

0,6-0,75 0,35-0,45 a 5 - 6 \ l , l -2,6

X 9
F A

c 3 F
H r a

6oprori 0 ,9-1,15 0,5-0,7 3,0-5,0 1,8-3,5

3 Ky3OBOM

Syprou
0,8-1,0 0,5-0,6

AsroqrlcrepHIr 0,9-1,1 0,55-0,65

Asronoisru 1,4-1,55 0,85-0,95

fIeneronosi Q,25-0,3 0,15-0,2
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Hafi6imrui roe$iqieHrra aepoAr.rHaMi.ruoro onopy
xapaKTepHi p.ls, anroNro6inis s nigrprzroro 6oproeoro
urar$opuoro, anrolro6irin, Iqo ilepeBo3rrb roHrefiHepz.

Cnia sasHaqvrrr4, rqo n anronois4a onip nonirpx
uopinruno 3 oAnHotrHr4M aBToMo6inena s6inulyerbcr Bcboro
Jrzrre sa 20-25Yo. I-{e cnigur4rb npo re, rqo eKcnnyaryBaHHt
anronoi's.4a ezriAHe. 3a o4naroeoi saHraxonilfionanocri
asrouoi'3Aa i 4nox oAHaKoBr4x aBroMo6irin ouip nonirpx pyxy
B neplrroro sa 75-80Yo MeHrrre, Hix y 4nox iuruux pa3oM
y3flTr4x.

3nravafino, xoe$iqieHru aepoAr4HaMi.rnoro onopy cr
Br,Brraqarorb rrrJurxoM rrpoAyBKra anroruo6i:rs a6o fioro uoAeni
B aepolr4Harvri.{uifi Tpy6i, npr4Hrll,rnoBy cxeMy rroi no4ano ua
puc.2.3.

Puc.2.3. Cxena Bu3HaueHHfl onopy noeimpn
e aepoduuauiauiil mpy6i

BcraHoeneuuir y rpy6i BeHTvn-f,Top crBopro€ rorix, n1o
o6rixae aeroNro6i:ir, nolriulenufi y po6ovy qacrnHy rpy6v.
.{unauouerpr.rr{HraM npr4crpo€M nzuipxerrcfl cktrra, sxa Aie Ha
nunpo6ynanr.rfi aeroN{o6irb qH Molenb i aopieHroe cuni
ro6osoro onopy i norina po3paxoByerbcs roe$iqienr cx.
He.4orixov qLoro MeroAy e Aerrlo saurxeHi 3HaqeHIUr cr, ToMy
ruo yMoBr4 o6r:iranH-s aeroN,ro6infl uorirpxu n aepo4raHauivnifi
Tpy6i e 6inrur cnpr{.srrrBuuu, uix npu pyci no 4opo:i. Einrru
ro.IHi pe3yJr6Tarr4 rrpr,r Br4npo6ynarmi B aepoAr,ruaNri.ruifi Tpy6i
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Aae MeroA ir,airauii IroroKy crpiuru, u1o pyxaerbc-fl, a6o

A3epKanbHoro ni4o6paxenHx, npv sKoMy npoAyBalorbcr

oAHoqacHo 4ei o4uaxosi N{o.4eri. O,usY 3 HI'IX po:uiuyrorr

roprr3oHTanLHo BBepx KoJIecaMI4, a 1HIXy B HOpManbHoMy

rroJroxeHrll BcraHoBJllororb Ha KoJIeca nepuroi.

Ocrasuil,t qacoM, y an'asry :i s6imueHH.sM cepe4Hix

rrrBr{AKocrefr pyxy aerol\ao6inin i nilsulueHHsM BIrMox ao ix

naluruoi exonouiqnocri, oco6nl4Ba yBara :rra1laerbol Sopui
Ky3oBa asroNlo6infl.

Hail5inrru oIITLIManbrIoro 3 nofJlf,Ay 3HIaKeHHI onopy

nonirpx $opruoro rina e $opua uaAaroqoi rpauni 3 HeBenI4KIrM

neperr.IHoM, po3TaIIroBaHrrM Ha niAclani o.qniei TperI'IHIz

AoBxr4rrr.r rina eiA froro nepe4Hboro Kpalo. flpttvotvty AoBlc'IHa
,rina I TIoBLIHHa nepeBlrlrtryBarz froro rtait6ittstttufi' giaNrerp D

npu6nnruo e rrricrr paziv (puc.2.4).
OAnar raKa tpopua

rrrfl peanbHoro aeroMo6ir.f,
HeupufirutHa, ToMy IrIo He

sa6esneuye seo6xirurnx Qysx-
qionamnzx sracrr4nocrefr.
OAnoqacno pisHutuz KoM[o-
HyBaJrbrrr,rMl4, KOHCTpyKTI{B-
Hr4Mvt i rexuoloriuHurvru pi-

rrreHHtrMLI HaMafalorbc.fl uadtuzutucs. Ao onrnua:mHoi
KoHcrpyKIIii $opruu Ky3oBa anroN,ro6i.n-a.

Cana onopy nocmyn&nbHoMy poszoHy aemomodinn Pi, -

ue cura fioro inepuii. flpu npucKopeHoMy pyci uacruua
rroryxHocri 4elaryna Bl,ITpaqaerbca Ha rlo.{onaHH.s cun iHepuii
Macv anrouo6ins, rlo locryrlanbHo pyxaerlc.u. y uboMy
BHnaAKy cHna iHepuii e cLIJIoro oilopy i aie eoHa nporl4
Harp.rrMKy pyxy (perc. 2.I). Cnil sa3Haqvlrvl) IIIo rpu
yuoninrneuouy pyci eueprix Mac, ilIo pyxalorbcs, AoAaerbct
4o eueprii rB:lrry*a, a cvra inepuii e pyruifinorc cl4noro i aie e

HanpslvIKy pyxy.

Puc. 2.4. Cxeua onmuuananoi

$opuu mina
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Cu:ry inepuii
rro.4aMo rK

rrocrynanbHo pyxoMoi uacz

)r/
P , -  =  + m  ' - '

dt

p  =  * 9 . d v- i x  
g  d t ,

Bupaxarovn vracy asrol{odir.fl qepe3 froro cra.ny narz
G oAepxulro

ABTOMOOIJUI

(2.r2)

(2.r3)

Ae g - ilprrcKopeHH.f, BlrbHoro rraAlHH.fl.

Y Sopnayrax (2.I2) i (2.I3) suar rrrrroc xapaKrepr43ye
npacKopeHuit, a3wax niHyc __ ynoei.rruHenrafi pyx aeroN{o6irr.

2.2. HopuanuHi peaKqii', ulo Aitot Ha Koneca
aBTOMO6ine

3ua.reHus HopManbuux peaxqifi Heo6xiAHo 3rrarrr rrpr4
orliHroeaHHi raxux eKcnnyaraqtit:anx rracrunocrefr, .sK
TrroBo-rrrBragr<icui, npoxi4Hicrb, KepoBaHicrs i crifixicm. B
aeronao6ir.f,, rrlo Hepyxouo croirr Ha ropr.r3oHratrcsiit onopnifr
noeepxni, cyMa crarraqur4x HopMilnbHr4x pearcqifi gopieHroe

cun i  ea rz  G  :  m '  g
(perc. 2.5). Toai y
nsonicHoro anroMo6irs
sHaftaeNro ctarrz.{Hi gHa-
qEHH,'I HOpMaJrbHr4X

pearqifr, po3KnaBrxr{ G
Ha cx,raAosi Gt i Gz,
npr4KJraAeHr Ao Be.4eHr{x
i eeAyqzx ocefi.

Puc.2.5. Cxeuo dnn eusua.teuua
HoptvxarbHux pearu4iit

4.M.
Rrl",n I R"z",n

a i i
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= G r = G ' Rrz"* (2.14)

y 3amnbHoMy BLInaAKy pyxy aBToMo6iJUI 3
npr{cKopeHHrM noxr4noro noBepxHero (puc. 2.I) cyuapni
HopManbHi peaxqii MoxHa Bvl:;HaqvITn 3 yMoB Ar.ruauiqHoi
pinHonarz. ,{.nx qroro no .Iepsi AoAaeMo pinu.tuHx pinnonarn
siAuocuo roqKr4 KoHTaKry xonic nepe.[Hboro (roura ,4) i
3aAHboro (rovra B) rr{ocrie aerovlo6int 3 orlopHoro
noBepxHero.
.  2 m l : 0 ;

LR" r .  L  -  P - '  h *  -  P i , '  h r  -  Po  -  G '  cosa '  a  -

-ZM 
1-DM 1t  

-LM p -LM,* ,  = 0.  (2 .15)

Brzpiruyio.ru siAuocHo XRr2, o,{ep)KI,IMo

LR"z = (P,-h,  + Pi ,  .h ,  +  Po + G.cosa +

+2M 1t  +2M yt  +LM 7z +>M j .z) l  L .

Ananori.rnurra cnoco6oM Bla3Haqaeuo ERrl .

.  2 m y : 0 :

-ZR, r .  L  -  P .  . h .  -  P i , . h ,  -  Po  +  G 'cosa '6  -

-LM 
1 -ZM 7 r  

-ZM p  -ZM, *z  =0

ZR"r  = (G.cosa .6  -  P * 'h*  -  P i ,  .hr , -  Po -

2M yt  -DM 
vt  =2M p ->M 

, . r ) /  L ,  (2 .16)

3uina ArEnaNri.rHrlx cyMapHI,IX HopMiuIBHLIx pear<qifi
uopinuxHo gi ctaru.IHnwil e pi:Hoto 3aJIelKHo ni4 ynaoe pyxy i
AerKr.rx KoHcrpyKTrrBHI,Ix oco6nzeocrefr aeroiuo6irs. !.lx
ouiurz uiei sl,riHu 3acrocoByrorb raxufi ysaralrnenufr

= G ' 9
L
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napaMerp, rK Koe$iqieur sMiHrz (nepeposnogirry) HopN{aJrbHZx
pearqifi, rqo e siAHorleHHsM cyrvrapnoi Hopr\{anbuoi pearqii 4o
Barn, flr.a npnflaAae Ha KoJreca liei cauoi oci:

xR,, >R_,
l T l r =  - ' l  

1 7 7 . = -  ' -
,  

G , ,  
. _ z  

G 2
(2.17)

le mt i mz - r<oe$iqierrru sN{inr.r Hopr!{anbHr4x pearqifi 4nx
xoric nepe4uroi i sa4Hroi ocefi aeroNrolitssiAnoeiruro.

3anexHo nia KoMnoHyBaHH_{ asrol{o6inr, froro
HaBaHralKeHHr ft pe)Kr.{My pyxy xoe$iqieHru svriHra
HopMaJrbHr4x peaxqifi Mo)Kyrb ua6ysaru 3HaqeHb, HaBeAeH?rx y
n6n.2.2.

T a6 nwln 2.2 - Xap axrepui 3HaqeHHrr xoedliqi euris sl{iuu
peaxqifi

YMoeu pyxy aBroMo6ilg l/11 m2

IHreuczsHe [prrcKopeHHt 0,85-0,91 , 1 5 - 1 , 1

floronaHn.s anronao Sinepr
rp aHr,rqHr4x ni4fi olain

JIETKOBI,IM 0,75-0,9r,25-r,20
BAHTilKHI,IM 0,85-0,9 1 , 1 5 - 1 , 1

AsroNao6iri nileulrteHoi npoxiluocri 0.4-0.6 1,6-I ,4
AsroN{o6ini iHreHcneuoro ri}JrbMVBaHHs. r ,4-1,2 0,6-0.8

flpz Br,r3HaqeHHi Hopua:nuux peaxqifi ouopnoi
noeepxui grll. lararosicnr4x asroN{o6iriB 3aranbHzfi niaxil
3aJrl4llraerbc-{ TaKI4M caMI4M' ane Trpkr IIEoMy BpaxoByiorEct
ixHi xoHcrpyrrunHi oco6nzeocri.

flpu oqiHroeaHHi KepoBaHocri i crifixocri aerordo6in
cni4 npaxoByBarv srraiHy BeJrHqvH HopManrHr.rx pearqifi y
nonepevHifr nnorqzni. BoHu Mo)Kyrb sNriHroearzc_s niA lierc
KpyrHoro MoMeHTa, cu.r iuepqii, nolepeqHoro HaxrrJry
onopuoi noaepxui, 6iqHoro eiTpy i r.n. posrnsseuo, .aK
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n

3MiHrororbct HopManbni peaxqii Ha npaBI'Ix (Rna, R""z) i :risnx

(N* Nrz) KoJlecax aBToMo6int, uo pyxaerbc.fl nprMoninifrso

no foprr3oHranrnifi Aopo3i (puc.2.6) fipl4 repeAaqi Ha KoJIeca

KpyrHoro *rowteuta M*u.
Itrpu niAseAeHHt Mxr Ao

aeroN{o6in-f, 3'qBr{erbc t' peaxlunnnit

Puc.2.6. Cxeua saiuu Ho4MqnbHux
pearcqiil ua npalux i nieux Korecax

y nonepeqHiil nnotquui

pyci asrol.Io6irs flo fopl43onranrHifi goposi ei46ynaerrcx
guina HopMzrnLHLIx pearqifi y norepeqHifi nnouuni.

2,3. Ymoer,t MoxnhBocri pyry aBroMo6inf,

flpra pinuoltipHolry a6o npzcropeHoMy npauoniHifi no-

My pyci asroN{o6irs neo6xiAso, iq06 cyMapHa Dgrrauna
pearqil Ha BeAytII4x KoJlecax gopieHronala a6o 6yna 6irirruoro
ni4 cyrrau.ncix cran sosHiilrHroro onopy.

Bpaxoeyroqu ilo3AoBxui cultz, uro Airorr Ha aBTo-
no6inr (puc.2.l),Ilrc yMoBy MoxHa 3i,ailvlcarl.d AK

DR*r) XR,, + Po + P*
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xapAauuoi nepeAaill
MoMeHT Mr, vacrautt
rKoro rirorr Ha BeAerIy
(M,) i ne4yvy (M,z)
oci. [ix M*o z6ilr.sutye
Nrz i 3MeHIxye Rnrz, &
Ais M,z HaBIIaKLI.

A:ne Mno) Mr2, TSMY B

ni4cyrrrxy R',2 s6irs-
Ilry€Tbcfl, r R" rz
3MeHrrryerbcx. [Ipz 4ii
Ma Ha nepeAHro eics
R'rl s6inrruyerrcx, a
N"t 3MeHIIIyeTbC.g.
3siacu Mo)KHa l1firu
BlrcHoBKy, uo naeiru
npz upxrraoniHifiHoMy

(2.18)



tX
to
)a

l

)
I

I

flutrto po3rnflHyrr4 pinHouipuuii
aeroMo6in{ i gauicm ZR,2 i X&r niacraBurpr
sn:HaqeHi panirue, olep)rfl4Mo :

M o - z p , ^ = L p - " + p  
+ p  ( 1

, o r - t t t ' = L f 1 t t 1 o ' " '  1 z ' 1 9 )

,I: . i ar'ricr: B M* : M 
". 

u *. u 6. r1 m ntlcraBr4lao f oro 3HaqeHH_,r

Ie r/,- 1 u6 - nepe[arHi .rucra xopo6xra llepeAaq (y 4aHorr,ry
Brr-lefKy nepuoi nepe4a.ri) i rolonuoi nepe4a.ri.

Jlina .racraua pinHxHH n (2.20) craHoBr4TE r{roBy crany
H; Belyqr4x KoJrecax p*. 3po6uBlrr4 sat\,riuy fi o6,e4HaBrrrr,
LP--IP2,o{epxraMo:

- -als cranoro pyxy _

pe)r$4M pyxy
ikui :uaveHnx,

I1

w

v
,)
e
a

P * = P , t + P o + p * ,

le P7 - cr4Jra olopy KOqeHH_{ anroivo6irrx,

-:Ll.s rpl,IcKopeHoro pyxy _

P * ) P t + P o + p _ .

flpnnycrvnrrrkt, ilIo pr + I + I :Zp
onopy pyxy, oAep)Kr.rMo nepmy yMoBy,
MoxJrr4Bocri pyxy asrolao6irs

P. >>P .

=2P1+2P72 + Po + p_, (2.20)

(2.2r)

(2.22)

- cyMapHa cwna

Ar.A BH3HAqAE
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Apyra yMoBa BvrcHa.rae Mo)ItJII4Blcrb peilnl3aull T,afoBol

culrv Ha BeAyqlax Konecax asroluo6ir.s 3a yMoBaMH 3qenreHHs

P* 12R,, - p (2.24)

Ae Pq- cyMapHa cl{ra 3rIerIJIeHHt BeAyr{ux ronic anroNro6ins s

orlopHoro rIoBepxHero.

3silcu BITIIJIIaBae, Iqo Ans pinuonipuoro a6o

rpr.rcKopeHoro pyxy aeroNao6irs Heo6xiAuo BI4KoHyBarl4

yMoBIr, nzsua.{eHi $opvrynarr,lu (2.23) i (2.24).

l.

2.
a
J .

4.

KonrponbHi 3anrraHHc i saeAaxHc
Are caMonepeBipKH

flxt cunu i uorraeHru Aircrs Ha aBToMo6inr y 3araJlbHoMy

BrrnaAKy Ilpl{cKopeHoro pyxy aeroN{o6ins Ha ni.qftoui?

.flri crcnaAosi sxoA.f,rr B cl'Iny oflopy nonirpx?

-f, x szgHaq aerbcs, :ro 6 oea nnoqa aeroN{o 6ir.fl ?

.fllca $oprraa Ky3oBa anrovro6inx e rtait6tnbilr onrHMaJIEHoIo

3 rrornrAy nrinil,lanrnoro o[opy HaBKonI'I[IHboMy cepeAo-

nurqy?
5. Ulo raxe xoeSiqieHru guin HopManbHl4x pear<qifi?

6. Ha srci eKcnnyaraqifiui sracrrsocri BnJIHBaIorb sNaiHIa

HopMaJIbHIrx peaxqifi?

7. flxi yMoBI4 c:Iil BI4KoHarI'I Lnfl ga6egne'IeHHs pyxy
' asroN{o6ifls?

8. BusHa.rre cuny oilopy ni4fiouy, flKIrIo Kyr ni.qfioNay

Aoporl4,'.flKoro pyxaerbct anrolro6inr [oBHoIo tvrasoto 24 r,

4opinHroe 60%.
9. Bragnaqre $arcrop o6r{qnocri JlefKoBoro anroruo6irq sa

urrra4rocri pyxy aBToMo6ins 80 ru/roA, .sKulo cuna onopy

nonirpx craHoBl4rb 171 H.
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10. Bnrua.rre HopManrni pearqii Ha ee4eni i ne4y.ri KoJroca
HepyxoMoro nefKoBofo aeroN{o6ils rrlacoro ll27 xr,.rrKtrlo
6asa aeroNao6irs 4opinuroe 2,32 M, a ui4craur si.4
nepeguroi oci Ao BepruKzurbnoi oci, uo npoxolr.rrr qepe3
rleHrp vac I,2 *r.
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Poasin 3. T9fOBO-IUBHAKICHI BTIACTI4BOCTI
ABTOMOEI.|I'

3.1. Oqixxi noxagxnxn

Tqroeo-ursuAricni Bnacrl{Bocri aeroN{o6inx oqiurororu,
ropinuroro.{u ikHi [oKa3HI4KH 3 HopMaTI,IBHI,IMH 3HaqeHH.f,MI4

a6o s rtpurtwxrlrMl,I tK 6asosi Ha upNxla4i anroMo6inis-
AHAJIOTIB.

MeroAn oqiuxu rtrroBo-IxBlz.4ricsux sracrnsocreft
Moxyrb 6yrlr nraropncraHi 4nx nupiurenHt raKl4x 3aBAaHb

l20l: Br.r3HaqeHHt unu4xoctefi, npucropeur i rpaHl'tqHux

4opoxnix yMoB, sa flKvIx e MoxtJIrrBI{M pyx aeroN,Io6int is
3aAaHr{Mr4 KOHCTpyKTI,IBHI,IMI'I ilapaMerpaMl,I, a raKox{

BE3HarreHH.rI KoHcTpyKTHBHI,IX naparraerpin, llo ga6egneqyrorb

saAaHi 3HaqeHHrI urnra4rcocrefi i lpzcropeur y sa4alr^vIx
gopoxHix yMoBax pyxy. 3ez.rafiHo 3acrocoByrorb pisni

o,uraHN.IHi rroKa3HLIKpI TtroBo-IuBn.qxicunx snactusoqrefr

aeroNro6irin, roxHrafi 3 tKI4x Ao3Bon.t{e oqiHrosaru ix y 4exrux
eKcnJryararlifisux yMoBax, npufiuxrlx ga runosi.

Hafi6imru THIIoBIZMLI gn.a nopinHsnrnoi oqinxlr e rari

uoxasnuru [20]:
- MaKCI4M[IJIbHaIIIBLIAKICTbpyxy;
- yMoBHa MaKCI4MaJIbHa IIBLIAKICTb pyxy;
- qac po3rony Ha 3aAaHoMy runtxy 400, 1000 u i Ao saAaHoi

runugr<ocri;
- rnBrdAKicHa xaparcrepacrl4Ka poerin-nu6ir;
- rrrBrrAKicna xaparreprrcrl4Ka po3rouy ua eurlifr uepe4aui;
- urua4ricna xapaKTepllcrlrKa Ha 4oposi gi IN{iHHI,IN{

nosgonxninr npotf inerra;
- ruinivranrno srifira ureuAricm;
- MaKcrrManruvfi uo4olanrafi ni4frov;
- crarra urnuAxicu Ha 3artxHrrx niAfioivrax;
- ilplrcKopeHHt npu po3roHl;
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- AoBxrr4Ha AlrHaMi.{Ho no.4orranoro nigfiouy;
- TrroBe 3ycanJur HaIaKy.

3.2, PieHf,HHq pyxy aBromo6irf;

T.flrono-rueu.uxicui BJracrr.rBocri svgHaqarorbct
Airoquun Ha aBToMo6inr nosgonNsivz cnrravtn, pinHonary
slr.prx y BrrrraAKy npxiraoniHiilHoro rplrcKopeHoro pyxy MoxHa
rro.qarn raxr.rM qurroM (puc. 2.1):

ER", -Eftrr : Po + P," + Pi,. (3.  1)

fli4craefieurn n pinuxnnx (3.1) paHiure nusua.reHi 3a
Qoprvryrauu (2.1), (2.2), (2.7), (2.11), (2.13) 3HaqeHHr peaKrift
i cun i 4opieruaulu lioro Ao Hyr-s, oAepxuMo 4ra$epenqizrJrbHe
pinuxnnx pyxy aBroM o6iw.:

M * \-D il *z dal*, Fn .ZJ *t d0*,
2 1  7 1  

- -  - 4 - f  
.

raz 
-^ J z 

loz dt 
-' jt 

{ar dt

- G . s i n a - r c . F . V '  - G  - d V  = 0 .
g d t

3po6nnruu sauiHy M: (M" - J" (drt"/dt)).u*.tt0'ry* (pe
J" i danldt : MoMeHr iHepuii ra KyroBe rrpr4cKopeHHt
o6eprowrx qacruH 4nuryna) 1LPfl : 2R1 ' fi;\Pp : 2R"2. "f2,
rrep erB opr4 Mo p lBlrrHH fl py xy aeroN{o 6irr Ao Brlrirfl Ay

(( l r "  -J" .dat ' "  /  d t ) .u . .L to.T, , ) /  ru ,  .  zR"r . . f r -

A*z dD*r. LI^t d0*,- t R " 2 . / r - -  - G . s i n a -
yaz dt rar dt

- r c . F . v ' - 9 . d v  = 0 .
g d t

(3.2)
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flpunycrHntuu, u1o f1: fz:.f, o6'eAnaeuo cylrapui nopuanrui
pearqii Ha Be.4eHvx i ne4yvlax KoJlecax ERa ' 

f1 + 2R"2 ' fz:
: (IR"1 + >Ra)' .f : G' cosa' f : Pl(rc P1- cunaonopy KorIeHHlo
rolic asroNro6irx) i:po6uuul4 rlpl4nylqeHH.tt, Iqo rar : rd2: rd;
(orct : o)rcZ : a*; drtt*t/dt : da42ldt : da*ldt, o6'e4naelro
MoMeHrr{ iuepuii BeAeHI,IX i ee4yuux KoJIlc:

D *t .d@*t * i l  *z .d@*z _(zI.,  + zI.r) .dr* =
hz dt

_ i l * . d r *
r d  d t '

Ae EJ*- cyMapHlrfi nrouent inepuii ncix r<olic aero\,{o6irs.

,{ani aanuurenao pinnxHux (3.3) TaKI4M qHHoM:

M " . u * . u o . r l ^  J " ' L t * . u o - T l *  . d r "  _ G . c o s a .  f  _
rd rd dt

- J *  . d a *  - G . s i n a r r c . F  . V z
rd dt

lllezAxicrr nocrynarlbHoro pyxy aeroluo6ira i ryroey
nrsr,rArdcrr o6epronux qacrfiH ABrrryHa @e Bvtpa3aMo r{epe3

KyroBy rusu,4xicrr Korleca a*: Vlr*, a6o (do4ldt)'(l/r)'dldt, a
@e: o)*' ux' L!0, a6o drtt"ldt: (da4ldt) ' ux' L!0.

-flruto KoB3aHH.a ronic He3HaqHe, To Mo){Ga BBanKa;rvI,
uo rd : rK i ro4i, 3 ypaxyBaHHtM BLIqe IrpHBeAeHoro'
3arrr4rreMo da"ldt: (u*' uslr6) ' dldt.

3 ypaxyeaHH.f,M spo6neanx neperBopenr, o6'e4Haeuo
qreHu pinnnrHx (3.4), non'.f,saHi s inepuiero nocrynalrbHoro
pyxy fi inepuiero o6epronzx Mac aBroMo6ils:

Ydt dt

-9 . lL=0.
g d t

(3.4)
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G dV J , 'uu 'uo 'U^  da tn  ,  2 l *  dc ' t *  -
T -

g d t r d d t r d d t

G dV J. 'u l 'u! ' r7-  d ' t /  ,  ZI .  dV -=i' 
d, 

----4-' dt 
- 

,: d, 
-

d v  (  G ,  J " ' r i ' u 3 ' r t ^ ,  E l - ) -
d t  [ g  r ]  r ; )

- C  . d I /  (  1  - J , ' u \ ' u 3 ' r y , . g *  t .  .  g l

s  a t l '  r ]  G r j  G)
(3.5)

Hacru*a $oprrrylu (3.5), nslra B AyxKI4, e roe$iui-

eHTOM d7, rrlo BpaxoBye BnrrrrB inepuii o6eproevx lIacTI4H

aeroNao6ir fl. npu ftoro npucropeHoMy pycl:

5i=t.rtf.-2.+t (3.6)

o.reeu4no, nlo roe$iqienr 6j 3aJle)fl4Tb BIA

nepeAaBanbHHX qrrceJl xopo6xu nepe.4aq (u*), rorosHoi

nepe4avi (26), uorrteHrin iuepuii xolic i o6epronux qacrl4H

ABr{fyHa ra nosHoi, Barrr aBToMO6ins. 3a ri4cyrnocri 4annx

npo BenI4qI,IHIr Nnolueurie inepUii xoeSiqieHr 6i MoxHa

o6.rncfl urH ga ua6nuxeHolo Soprrtynoro :

5  i  
= r +  0 1  +  o , ' u | .  Q . 7 )

ills oALIHoqHI4x asroNao6irie 3a nolliuanuroro

HaBaHTaxeHnx lpufiu?rorb 01 : 0,03-0,05; oz : 0,04-0,06

(uesrui 3HaqeHH-s e xapaKTepHrrMa Ao 6imur BDKKITx

aeroMo6inis).

7 l



3a'racrxosoro HaBaHTalKeHHr aeroN{o6irl, Kolu fioro
r,ara G, ri4pisnrerrcg ei.4 nosHoi naru G, xoe$iqieur d,;
o6.rrzcrrorcrr :a Sopllynon :

(3.8)

3 ypaxyBaHHrM BrrnHBy roe(fiqieHra 6i cvrny,
Br4Tpar{eHy ua poariH nocrynanbHo pyxoMr,rx fr o6eprarrbHr.rx
Mac aBToMo6itt, Mo)KHa rroAarr.r y surffli:

G d V
P i = P i r . 5 j =

5j* : t * (o,  toz." i l  
t

g d t
(3.e)

(3.10)

3 ypaxyBaHHsM $opruy.rru (3.9) pinu.ruHx pyxy
anrohao6in-s MoxHa noAaBara TaKI,IM qI,rHoM:

M r . u *  - u o . U .
- r c . F . V 2  - G . c o s a . f  -

. G- u . s m d - - ' o i
o
6

rb

' d v  = o
dt

a6o

llt analisy 4n$epeHqiaJrbHofo pinuxuux pyxy
asroMo6int ro€Arryeuo P. + Pt+ Po: 2P (Ae Xp - cyMapHa
cvna onopy pyxy) i sannrueuo fioro y numa4i, rrlo Ao3Bonr€
Bu3uav'vrrlz' xapaKTep pyxy aBroMo6i.ns :

G ^ d VP . -  P , -  P r  -  P o  -  "  .  6 ,  - \  : 9 .' g d t

/7 rv
P _  - > , P  -  u  . 6 ,  . u ,' g ' d t

( 3 . 1  1 )
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:

frqo P* > XP; o4epxyerr,ro p* - >p > 0 (d/dt > 0) _
asroN{o6inr pyxaerbc.s 3 npr4cKopeHHru; p* : Zp; Lp* -Xp : 0;
(d/dt : 0) - pyxaerrcx pinHorrripHo, a {Ktrlo p* < >p, p* ->,p -- 0
(dl dt < 0) - pyxaerbcr 3 yrroBinrueHusr.r.

3,3. Tcroanfi 6anaHc i TrroBa xapaKTepytcrnKa
aBTOM()6ifle

[uSepeHrliansne pinHxHu.a pyxy aBrorr,to6ins (3.11) e
froro rqroenl'r 6anaucoM, rrlo sn'xsye cunz pyluifrui is cprrraMvl
oropy.

Cunu onopy P7 i curra po 1nx AaHoro asrolao6in_{
3aJre)Karb ni4 ruuy, craHy .4oporrd, a raKox ii npoSinro. Touy
ik noe4uyrorb, BBoA{qa rroHrrrr rrpo cyMapurafi onip Aoporrl:

P, = Pr ! 1 = G. f . cos a f- G. sina =

= G '(_f -cos d x sin a).

Bzpas, r;sxtufa y Ay)KK[, Ha3nBarorb xoeei4ieumo.nt
cyMspHozo onopy dopozu ty:

V = - f  .cosd *  s ina.

3 ypaxynaHnxu (3.13)

P r = G , y t .

-f,xiqo a < 10o, To BBalr{aror6, trlo cosd, = l, a sina = tga = i.
Toai

V = - f  l t g a  a 6 o r y = - f  + i . (3 .1s)

(3. I 3)

(3.r4)
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flepenucanuru pinHxuHx (3.11)
BI4KOHAHI'IX NEPETBOPEHb, OAEP)KI4MO

3 ypaxyBaHHtM

P * - P * - P r - P , (3.16)

(3.17)P*'= Pr + Pr + P,

rKe Ha3lrBalorb mnzonlrw fiaruncoJvt uemonodinn (rc

sanexHicrr Bl4Kopl4croByrorb rlpu upoerrynanui HoBHX i

oqinrosauHi rsrono-urnn4xicuux sracrusocrefi icnyrouux
asroN{o6irie. Y neplxoMy BI4naAKy sriAHo 3 BI4MoraMI'I Ao
TmoBo-rrrBzArcicnux sracrueocrefi asroN{o6ifl-fl Bu3Haqalorb
seo6xilni M", N" i nepe4ana-nrui -tvcila rpancruicii, d B

ApyroMy - MaKcI,IMaJIbHy IxBrrAKicm, npzcropeHHt, noAonani
niAfiorrru ir inui TtfoBo-IlrBIaAxicni noxasnraru. Y IIboMy
Br{naAKy rpe6a 3Harn .aopoxni yMoBI,I, ocHoeHi roHcrpyrrunui
napaMerpr{ aeroMo6ins i fioro r.t{roBo-rlrBIlgricny
xapaKTeprrcrl4Ky, Iqo craHoBurr co6oro sanexnicrr P : J(n
ua pisunx repeAaqax ropo6xu repeAaq. I{x xaparrepl4crl4Ka e
rpaHar{Horo rflroBo-IrlBuAxicuoro eracrveicrro aBToMo6im i
po3paxoByerrc.s 3a rlapaMerpaMn gosHinuroi ruszAldcHoi
xapaKTepI{CTLIKLI ABI,IryHa.

Ananie r.flroBo-IllBu,qxicsux sractl4nocrefi 3pyvHo
po6urtr na niAcrani rpa$iuuoro posn'.asaunx pinrunut (3-17)

T.f,roBoro 6arrawcy aeroruo6inq. Atts uboro r.f,rosufi 6alauc
no4aeMo y surnsAi rpaSira, Ha .aKoMy Iro oci a6cuuc
(pnc. 3.1) siAKnaAael{o ruszAricrb pyxy asrolvlo6irs, a uo oci

opAHHar - TtfoBe 3ycvnnfl, P*- 3a qltcJlaMll qacrorl4 o6epraHHx

ne, il\o siAnoeiAaroru nn6paru'IM 3HaueHnxtt M", Ba3Haqalorb

rusraArdcrr aeroN{o6int sa $opuynoro :

v = 0,3J7 . 
f l" ' r*

i l * ' u o

l4

(3 .  1  8)



a * v

Puc. 3. I. fp aQ irc mneo eo| xapaKmepucmuKu anmoMo 6 inn
3 qomupucmyniuuacmorc rcopo6rcorc nepedav i deuzynou

6es o6uetrcnurca (a) ma s o6uelrcHuKot4 (6) ntarccuuanauot
qacmomu oiepmauua rconiuqacmo?o Bora

flruo 3HexryBarv BnJrr{BoM lreu4rocri Ha roe$iqieHr
ry, ya rpa$iry 6yayrorb nprMy Pr, i Io uei Aolarorb 3HarreHHs
cr4nr4 onopy nonirpx &,, oAepxyrcqr cyMapHy KpnBy 3HaqeHb
cul P* + Pr.

Biapisox Pi 4opieHroe pisHnqi rtix P*a i cyvrors.zcul
P- * P,y, craHoBr4Tb y Bn3HaqeHoMy Macrrrrali sanacptrionoro
zycnnns, xlo Btrrpaqaerbcfr. ua posriu anroMo6irs. r{zrvr 6inrure
Pj (3.9), rzna 6ilrure npzcKopeHHs Moxe po3Burr4 aeroN.{o6im
y ranux 4opoNHix yMoBax. V pasi sN,riHz 4opoxuix yrrlon (Pr)
3anac rrroBoro 3ycvnnfr. TaKo)rc :lrinztrcx, i npucropeHur
asroN{o6ins 6yae 6inrunv a6o MeHrrrr.rM.

3i s6inrueHHrM runz4xocri pyxy aBroNro6ins cura
oilopy uonirpa inrencanno 3pocrae, rqo [pr43BoAr4Tb .4o
3MeHrrreHHfl, 3arracy rmoBoro 3yclz.nrrs. (Ha prac. 3.1 uosHa.reHo
:aK P). 3a 4exoi ursrrArocri (rouxa c) r.f,roBe 3ycvnnfl,
4opinHroe cynai cun onopy Aoporr.r i nonirpx (P*q : Pv + P,) i
3anac rrroBoro 3ycvnns, P7 lopinHroe Hynro. Tara r<apruua

a)

t )



cnocrepiraerbcr B pa3i Ha.fiBHocri Ha ABrzryHi aeroN{o6irs
o6uexnnra qacrorr.r o6epranua roriH.racroro BaJra (prac. 3.1,
A, ae roqKa c 3HaxogllTbcs. Ha neperlEui perynrropnoi ri:mu i
cynaapHoi rpunoi cnr' P. + Pr.

3 Brrpa3y (3.9) BLIAHo, rqo B rlboMy BvnaAKy
rrprrcKopeHH.s raKo)K 4opinnroe Hynro fr aeroN{o6inr pyxaemcx
si craroro urnz4xicrro V**, flKa rns. Aa:e.vx 4opoxHix yMoB e
MaKCr.rMaJrbHoIo: Pyxarvrcfl 3 6i:]bllroro runra4ricilo, Hl>K V-*,
eiH He Moxe, 6o n qrouy BIrnaAKy Pv + P.) P*q.

Tsrog a x ap aKTep rrcrn Ka laa1ae rrr oxnun icr b Bvr3Haqvrrvl
3au 6y4r--aroi nrwrrrocri pyxy raxi roKa3Hr4Kr.r, eK
npl,rcKopeHHx, roeSiqieHr onopy KoqeHHr (npu sa4aHonry l),
cr4Jry onopy uoeirpr ra in.

-flrulo' rrpu excnnyaraqii anrolro6ins He
Br,rKopr,rcroByrorbc.fl froro rpaHuulti T.rrroBo-rrrBirAricsi
nlacrueocri, To 3a pinHxHurlr rrroBoro 6ataucy
po3paxoByrorb qacrroni xapaKTepr4c'runu i rqolo HLtx
Br43Haqarou neo6xi.uni norcasuzru.

3"4. flyrnauiqnnfi Qarrop i 4nnauiuxa
xa pa KTep u(rfnKa a BToM o6ine

Txroso-unu4rcicny xapaKTepr{crr,rKy cKJraAHo Br,rKo-
pprcroByBarv. 2^ns. nopinanmHoi oqinru rf,roBo-rrrBuAr<icnux
BJracrrrBocrefi anrouo6irin, ilIo Marorb pisny rr,racy i rsroni
3yevrrnfl. ua negyvuk KoJlecax.

YsaranrHeHrlM IIoKa3HIIKoM, rqo Ao3Bonte He rilrxz
ouinroearu rrroBo-rrrBzar<icHi BJlacrrrBocri nanoro
aeroNao6irs, a fi ropinHroBarll naix co6oro pi:ni anrorrao6iri, e
Ar,tHarraiqHrafr Sarrop U 4, I 6, 261.

,\uua.uivnan Qaxmopoitt Ha3l4Baerbcfl ni4Horueuru
einrHoro r.sroeoro 3ycnnns Ao Bafu aeroMo6ilr-{:

16



(3 .1e)

llxulo npunycrrrru, IIIo IrrBI,IIKicrb pyxy aBTOMo 6in-s IIeBeJIITKa

i P* :0, :ro D : P*lG craHoBI{Tb IrlrroMe 3HarIeHHt crr4cKaJlb-

rroro 3ycr4nra. flepenucaBtul4 salexnicm nx P* - P.: Pw + Pj

i noAinnnruu o6up.r.i-uacrvtnvtua G, oaep aMo

D  = v  * L . { ,
g d t

(3 20)

Ae g - nprrcKopeHHs simHoro na4iHux.

flpn ycrarieHoMy pyci (dldt : 0) aiananriqnufi Sarrop
4opinuroe roe$iqieury cyMapHoro onopy Aoporn:

D :  V : f . cosa . t s ina . (3.2r)

Ipa$iuHe so6paxeuns sanexriocri AunarvrirlHoro' $axlopa ua
pisnux nepeAaqax siA ilrnzAxocri pyxyi'asroNao6irrr laa3ll'
Baerbc.f, iior o d uaarjtiqn oib xap uKmep ucriiuxo n (puc.' 3 .2).

Pvc. 3.2. fpaQirc duuaviuuol' xaparcmepucmutsu aemoMo6im s
deuzynou 6es o1uecrcruurca (a) i s o6uecrcuwrcou (6) qacmomlt

o6epmauua rcon iHH actnozo Gara

11



3a AolroMororc 4rauanivnoi xapar<repucrrrKl{
g.uificnrororr aHarig raKrrx eKcnJryarauifrnux naoxnraeocreil
anroNro6ins:
- nprr saraHvrx 4opoxnix'yMoBax (y) nuzuauarorr urnu4ricrr

ycraneHoro pyxy i repeAany, na ,rifi lroxcnnnufi pyx;
npra ea4anifi urellAKocri ycraneHoro pyxy'3HaxoAtrb rlepe-

la'ti i4opoxni yMoBIl, 3a tKI4x trloxnunrafi pyx anrorvro6im;
Br.r3Haqarorb MaKcIr MatrHnfi ni4fi ou, rlo Mo)Ke noAoJlarll
anrouo6inr ya 6yrs-xrifi nepe4avi.

Hexafi 4opoxHi yMoBH saAaui roe$iqieurorr,t
cyMapHofo olopy Aoporl4 yr. IIro BenI4qLrHy eiAl(JlaAaeN,to r

nacuna6i Aurlarrai.rHoro Saxropa Ha oci opAlrHar i upoeo4uuo

3 orpr.rMaHoi ro.mll nptMy, rlapanenbHy oci a6cquc. To'{ra a

rreperr4HaHHr npxrvroi s oAHierc. s KprrBI4x AuHauiqHoi
xapaKTepr4crr4Kr4 Aae IrIBrrAKicts V craJloro pyxy, 6o s qifi

roqqi D: Vt. Orxe, nplr AaHIrx AopoxHix yMoBax asrol,{o6im

Mo)rce pyxarr4c.f, Ha qerBeprifi nepe4aui si cranorc runzgricrro
y , a npu 3MlHl lopoxHlx yMoB lrepeAaqa r IrIBLIAKlcrb pyxy

aeroNdo6inr 6yayrr iHruIauu.
grrqo 3a1ala urnraAricrr craJloro pyxy V", To if

BenuquHy eiArna,qarorr ilo oci a6cquc i aiAnonrrororb

nepneHAuKynflp Ao IreperlaHaHHt s eiAnoeiAHoro KpHBoro

AznaNai.rHoi xaparrepvcrkrKu. To.Ixa d neperl{HaHHt Ilboro

ueprreHAr,rKyJrtpa rloKa3y€, u1o pyx Nroxrusufi Ha gpyrifi

nepe4aui no 4oposi g xoe$iqienToM V/2.
ntlr,, BI43HaqeHHt MaKcr.rMaJrbHoro ni4fionty,

rroAoJraHoro, HaTIpLIKJIaA, Ha rrepIIIlH nepeAaql, npoBoAflTb

Aorr.rrrHy .{o xplrnoi Auuanaiqnoi xaparrepncrvtKvl Ha IIifi
nepe4a.ri, pinHo6ixny oci a6cqzc. fleperznaun.fi .qorz'IHoi s
eiccm opAr4Har rae uaxcurrlaarnufi roe$iqienr cyMapHo
onopy Aoporu (max, swrit AopinHroe MaKcIzMaJIrHoMy

4zHauivnorvry Saxtopy D^u*, ruo eiAnoeiAae roqqi c, ro6ro

D^ =V^* = f .cose-^u* +sind.u*

78

(3.22)



Bupiruyrouu rplrrorloMerpl{rlHe pieuxuHa' sriafrAelto

run"rt-inufr xya ni4fiouy amax, rloAoJraHoro aeroNlo6ireN'{'

D^u* - sin a^* = .f ' (3.23)

fli.qHicurfl B KBaApar mey i 'npany qacrvnvt plBHsHHt'

nicn.s neperBopeHb oAepx{I4Mo rprtroHoMerpuqHe KBaAparHe

plBHtHHf:

-ZD^u* 's ina*u*  * ( t t  -  f ' )=a .Q '24)

Eupiuryrouu ni4uocHo s it't cr'^u*, oAeplKI'IMo

sin d,ru* =
D^u* - .f ' (3.2s)

r +  f '

( t *  f ' ) . s in 'a -o*

flpa Heneru'IKI'Ix Kyrax nilfrouy Mo)KHa upufrnxrre' utro

cost: l .  sin d**= tg a.* 'To4t

t g d ^ u * x i x D ^ u * - - f . (3.26)

Marcutualrnrafr nilfioM Bl43rraqalorb npu ycranenifi

ursr,IArocri, uo siAuoeiAae MaKcI4MaJIbHoMy AIanauiuHolty

$axropy. Ilro IIrBI{AKlcrb Ha3r{Balorb KpumultHow} l/xP

(p"".i.21. Bona pos4ilre o6nacrr crifixoro i ronnnanruoro

py*y u"toto6ins' f irr a rpunoi Anuauiqnoi xapameprrcrkrKr4'

luo flerfl4Tb ilpaBopytl ni4 rpurraunoi ursuAxocti' - ue o6nacrr

crifixoro pyxy, a rima, ilIo JIe)KI'Irr daopyu' - necrifiroro

pyxy.flruto asrolao6irb rpaurc€ s o6racri crifir<oro pyxy' ro

6ylir.-lrxe g6inrlnenns HaBaHTilKeHH'tl i noe'sgaHe s HI{M

3HrDI(eHH.t{ rueuAxocri 3yMoBrlroe s6inrureHur 4rzuaruiuuoro

Sarlopa i eiAuosreHHfl nopyruenoi pinnoearu Naix D i W'

-f,ooro'* anrouo6inr npaqrce n o6nacri necrifrxoro pyxy' To

6yAr-rxe s6irsileHuq HaBaHTaxeHHtI npI43BoAI4Tr Ao

I - sin2 a.u"

- D 2.- max
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3HrDr(eHHr He rinbKr4 rrrBr4AKocri, a it guuarraiqHoro Qarropa,
IIIo Mo)Ke Br,rKJrr4Karr4 3ynr4HKy ABr,rryHa, .flKrrlo BqacHo ue 6y.ue
BKJrroqeHa Hax{lra nepeAaqa. Tonry npu auanisi
eKcnnyarauifrnrax MoxJrrzBocrefr asrolao6ins sa 4zHauiquoro
xapaKTepucrrrKoro rci no6yaona po6nxrb Ha npaBr'tx ri,rxax
xapaKTepr4c'rrrKvr, ro6ro e oSracrsx crifixoro pyxy.

He saexga AkrHaN4i'{Hzfi $axrop, ysxruit s 4raHaiviuuoi
xapaKrepr,rcrrrKv\ Mox{e 6yru peanieonanufi qinrou Anfl
noAonaHH.rr onopin Aoporrr. I-lrouy neperrrKoA)Kae HeAocrarHe
3rrerrJreHH.{ BeAyqux ro,ric 3 Aopororo. Tonay BBoIrr6 roHqrr.fl
npo Ar4HaMi'aluir Sarrop 3a 3qerrneHuxtvr Dr. froro oAep)Kyrorb
s (3.19) sal.{iHoro P* cnJroro 3qenreHHr BeAytrr4x xonic
ER"z' rpr,to6ro'.

D r =
LR"r 'Q,  -  P,

G

Ocxi:rrxa 6yrcynaHHx uafi6imur i:raonipHe Ha
ilepelaqax, KoJrrr urua4rocri anronao6inr uene:rnri,
nonirpa Hexryrorb (Pr: 0). Toai

(3.27)

HM)KqI,IX

o{ropoM

(3.28)

3 ypaxyBaHH.flM (3.28) yMoBa uoxnranocri pyxy
anrouo6in.e. 3ailvcyerbcr .flK Dr 2 D 2 V. fIpH nopyruenui
omriei 3 yMoB pyx aBroMo6inr neMoxnzeufr.

fltx nusuaqeHHr Mo)KJrr4Bocri pyxy aerorao6inf, 6e:
6yrcynaHns xonic na 4znauivnifr xaparrepucruqi npoBo4-rrb
ropr.r3oHranruy liuiro, u1o ni4uonigae D, npu 3aAaHoMy (px, flK
rroKa3aHo Ha plrc. 3.3. y soni, posrauroeaHifi HH)Kqe eia .riHii
Dr, yMoBa Br4KoHyerbc.rr, i 6yrcynaHHx BeAyqux r<onic
ei4cyrue. 3oHa, rrlo 3Haxo.4vrrbcs. BHrrIe eia riHii Dr, uv3uauae
HeMoxJraBicrr rpunanoro pyxy aeroNao6irfl. rrpvl 3allaHoMy
snavenni p,.
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Puc. 3.3. fparfu irc duuawioauoi'
xap aKTn epuclnuKu s a yM o B oto

peanisaqil' sqirutux
enacmueocmeil

[uuauiuua xapaKre-
pr4crr4Ka 6y ly elscl. .4n.rr rroB-
H1CTIO 3ABAIITIDKEHOTO ABTOMO-

6ins. 3i:lrinorc Bara aBToMo-
6ins sia uosuoi G, uanpu-
KrraL, Ao Go BeJrr4qr4Ha !I]1'HA-
nai.r Froro $axropa sr4iHu'r-bc.f, :

C
D o = D ' * ,  ( 3 . 2 9 )

" C

ne Do i Go - guua'r,riuuuit

$axrop i eara cnopflrxeHofo
asroNro6irs.

lIIo6 npv roxHri 3MlHi HaBarrralxeHH.f, i4 yMoB
3qerrJrer{Hrr xo:lic s loporom }re ilepepaxoByBara yenuuuruy D,
AprHaMlqHy xapaKTepr,rcTrrKy AonoBHroroTb HoMorpaMoro
HaBaHrax(eHr i rpa$iroM KoHrponro 6yrcynanHx (pilc. 3.4).

Tar<e cnoiryrreHHr Ha3nBarorb duHaMirtuuM
n&cnopmoJvt aemoJvro6iJrn lnx qroro nicr a6c;rfuc lzrraMi.iuoi
xapaKTeprrctnKvt nponoBxyrorb erieo i HaHocqrb Ha Hifi
ruKany HaBaHTDKeHHT. rlepes HynboBy rorlKy rrlraJrr4
HaBaHTDKeHr npoBon{Tb npsMy, pinno6ixny oci D, i na utit
HaHocsrb rrrKzury 4rauarraivHoro $axropa Do. Benzvuuy
uacrura6y ms [nfl [rKaJrr4 Do 3HaxoArrr is cnieni4uourenru
m0: m' G/Go (Ae * - uacuna6 rrrKaJrr4 gnualriunoro Saxropa
D Atts nosuicrro 3aBaHTaxeHoro aBTonro6inx). flic:rs .roro
pinuosuavHi no4inru rrrKaJr Do i D cnonyqarorr nprMrzMt4
ninisulr. flna no6y4onu rpa$ira KoHrponro 6yr<cynanu-a
BlrKop HcroByrorb $oprtryl ra :

D*=92 - .9 , rDu ,p  =2 . r , ,

8 1

(3.30)



Ie Gzi Goz- Bara, II{o npvila!.ae Ha BeAytIl KOJIeca AJis UlIKOM

3aBaHTaxeHofo i cnopl4xeHoro aBTOMOSint niAnosiAHo;

De i Ds,t - .4I4HaMirrHIafr tbaKTop 3a yMoBoro 3lIerIJIeHHr I'ilfl

qinrona 3aBaHTilKeHoro i cnopsAxceHor'o aBToMO6ixs, za pi:ullx

rp, (nolyloBy flovl4Halorb 3 (p": 0,1) niAnosiAuo'

0,6 4,5 D,oo0,4

Haeaumatrceuun

Puc. 3.4. fpaQirc duuavi'ruolo nacnopma aemouo6inn

3saqenns D,YigNnayarorb Ha lrxani D, azuauenHfl Dse

- Ha rrrKaJrt Ds i cilonyqaroTb nyHKTrrpHrrMH liUiruu, Ha TKIIX

yKa3yrorb Benwlvljy (p x.
PospaxyuoK nOKa3HI'IKIB TtroBo-IITBI'IAKlcHLlx Blracrvt-

sOCrefr 3a AI4HaM1TIHI4M IIaCIOprOru SgifiCHIOIOTb TaKHM qI,IHOM.

Hanpnua4, AJLn BIr3HaqeHHt V*or 3 HaBaHTaxeHH'tM H : 30o/o

rpt4 Koeoillieuri r4 : 0,3 nponoAtrb BeprrrKanbHy niHilo qepe3

auou"a 3HaqeHH.r{ H (uenuuuHa HaBaHTa}KeHH.[, Yo) Ua ma,ri

HOMOTpaMLI .qO neperl4HaHHfl i: cyuinbHolo np'sMoro, uo

si,qnoeiAae 3aAaHoMy r4 (rour<a a). Iz roqKlr 4 npoBoAflrb

ropr43oHranrHy dnirc Ao neperllHaHHt 3 KpHBoIo 'D (rouxa a),

7r1
vn!/

.7".-,

F4-
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3BiAKra, onycrl4Blxt{ nepneHAl4Kynqp Ha Blcb aocquc'

oAepxLIMo IIryKaHy IrIBI4AKicrb (rovra c, V : 27 xt'l'lrol')' 3a

Irgxr4JrraMr4 IIyHKTI{pHI4MI4 ItHiqN{I'r BH3HaqaIoTL Pxmin 0

po3rntHyToMy npVKJI o.!7 Q xmin: 0,5)'

3. 5" Xa paKrepr4crllKl4 po3roHy a BroMo6inc

PauiureT'IoBo-I I IBuAxicrr iBJIaCTIIBocTianroNro6i[ t r

ouiHroBanl,Iot B ocHoBHoMy npl4 ycraneHoMy pyci' O4uaK rlpu

eKcnJlyarallii astoN,Io6ir-fl s N{icrxrax yMoBax pyx 3 nocrifinoro

nrsulricrlo craHoBl'Irb l5-25yo, 3A45% npvnarae Ha

npplcKopeHIafi pyx i3040% Ha pyx HaKoroM i ra;rrlrynaHrix'

flolcasuuxaltra TfiroBo-IlrBuAricnux snactl4nocrefi

asroN,ro6irs rp}t HepinnorraipHoMy pyci BBaxaIoTb

rrprlcKopeHHfl) qac i urnrx, neo6xilsi Ant pyxy aero\'{o5ifls e

rreBHoMy iurepna-ni iuuagxocrefr .

Benu'ruHy Irp?IcKopeHHt MoxHa BI43HaqI4TI'r 3a

Soptuynorc:

i  =  dV l *  = (D-d 's l6 t (3 .31)

Ha puc. 3.5 HaBeAeHo rpa$ix npl4cKopeHr asrolao6in-f,

3 rrorr,rpliciyniH'laroro ropo6xoro repeAaq, no6yAoBaHurt za

pinnxuHunr (3 . 3 1 ) rns' sa1alilx eKcnrlyaraqifinux yMoB'

I,loro gara_nruufi BnfJrsI nilnoniAae AuHapriqHifi

xapaKTepucruui. OAsax B3aeMHe po3TaIIryBaHH{ KpI4BI4x e

Aeuro iHtufitvt, ToMy rqo roe$iqieur o6niry o6epronux r'rac 61

4rx piruux nepeAaq rr'lae pisni 3HarIeHHt' Y sn'xsr<y 3 lrllM

Moxe rtlflBkrrucfl. IrIo KpaBa npl4cKopeHb Ha Apyriii nepe4aui

6yl" po3TaruoBaHa BI{ilIe (puc. 3.5, 5), uix r<pvIBa, ilIo

niAuosiAae nepurifr nePeAaui.
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V-"r Y6)

Puc. 3.5. fpafiirc npucKopeHb a6mol4o6inn s deuzyuot'r

6es o6uetcHuKa (a) i s o6uetrcuurcou (5) qacmomu o6epmauun
KOIUHILACWOZO 6AnA

To-{KIa neperlrHaHH.g KpIzBLtx uprrcKopeHb Ha /rBox

cyMbKHI4x nepeAaqax B[3Haqarorb IIrBI{AKocti Vrz, Vzt, Vz-q,

3a f,Kl4x cniA repeKrroqarl4 nepeAarll - Ant orpl'IMaHHt

uarcraua:ruoi lHTeHcrrBHocrl po3roHy. [iaua:on
MaKcr4MaJIbHI4x 3HaqeHb npllcKopeHr craHoBI4Tb [16]:,anx

JrerKoBI4x anrorrloSinefi: na nepurifi nepe4avi 2,0-2,5 vrlc'; ua

npxuifi 0,8-1,2 vlc2; Ittx BaHraxHI'IX anrorto6ilefi: na neprnifr

nepe4avi l,J-2,8 vlc";ua upxrrliil 0,35-0,50 rvr/c'.
fpaHuuHi BeJIHqaHI4 rlprrcKopeHr o6uexyiorbcr

3irerrrreHH.sM BeAyqux rolic 3 Aopororc. 3 nupasin (3.28) i

(3.31) oAep)KaMo rpaHutlHe 3a yMoBoro 3llerneHHt Be"4ytII4x

KOJilC 3 Aopoforo npl4cKopeHH.s

i ,  =b, -w 0-LR,z t  c) l '  g t  5 i . (3.32)

fliAcraensuru saNlicrr AunaNai'IHoro tpaxropa- 3a

3qenreHH-s froro gHa.IeHHt 3 (3.29), oAepxrlMo

t,=l}u?t-, (' Y)) ,t 
(333)
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,{rx aerorvro6irs s yciua BeAyquMu KoJIecaMIz nplr o: 0 nraeno

i , p = ( s ' d / 5 i ' (3.34)

3 rraeroro oAep)KaHHr ruaKcHMaJrbHoro npr4cKopeHHr 3a
yMoBaMra pea,ri:arlii TrroBoro 3ycvnns. Ha aeroNao6in-sx
ycraHoBnrororb nporra6yxcyBanbHy cucreMy (IIEC). flpu
inreHcnnsoMy nprrcKopenni, sKIIIo zafir,wir M*o npuzsoAuTb Ao
6yxcyeanHx oAHoro qv o6ox Beryqr4x roric,
npora6yrccyBanbHa cprcreMa ni4rpurraye KoB3aHHs BeAyqr4x
r<onic y Mexax npr4nycrr{Moro pinux (15-30%), sa6esnevyro.rn
niAnxuresnff TsfoBoro 3ycvnns. i rypcony crifixicru
anroN,ro6in-fl.

flpucrcopeuux asroN{o6in-s qirxov xapaKrepr43ye
4vnaviry fioro po3roHy. OAHar rnfl anarisy 4unauiru
po3roHy pisHttx aero\ao6irin 6inrlr HaoqHe yrBneHHr .qarorb
rpa$ixra vacy i rrrJrrrxy po3roHy. Vuc poseaumutrcyeauan (c) -
qe qac, [porrroM rxoro aerolao6im s6inrurye runa4r<icrr y
3a4anux Mex{ax, a tannx poszoHy - IIe rrrJurx, xrcufr, asroN{o6im
lpoxorr.rrb upu s6inrnrenHi ursraArocri s 3a4anux Melr(ax.

I{ac i urJrf,x po3roHy spyuniure Br43Har{arr4 rpa$ivHurra
MeroAoM II4, 261. Ig garanrnor-o Bzpa3y An-a npr4cKopeHHs
asroNdo6irs j : d/dt oAepxyrors dt : d/j. Owauue criseiAHo-
rrreHH.f, cni4.rurr, rqo -f,KUIo asroN{o6ins y nauuit MoMeHT
po3Br{Bae nprrcKopeHux j, to 6esKiHe.rHo rraare s6imrueHHs
nrnplAxocri d r.ig6ygemcfl, 3a necxinqesuo Mane s6imuenHs
uacy dt. KiHrleee s6irurueHHAqacy, rqo ni4uoni4ae rinqenorray
s6inrrueHuro rrrBr4AKo cli V, - V 6, BK3Hdqarorb :a S opuynoro :

(3.3s)
t V ,

[at= [ar1i,
o V n
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Iurerpal nisoi 'IacrzHI{ Bvpa3y (3.35) posn'xsyerrcx

6esnocepe4rrbo, a Anx nupiueHHf, npaBoiqractuuu rpe6a 3HarI'I

aHaniruvny sanexHiCrr Nrix IlrsHAlcicrro i npucropeHlltM.

Tari eanexnosri AocI'ITb cxla4ni, i rouy 3a aqy posn'xsyrotr

MeroAoM rpa$ivHoro iHrerpyeai*u.
Maroqu rpa$ir rpflcKopeHs (pxc. 3.5), 6yayeuo rpa$ir

BeJrr{qI4H, o6epueuzx [placKopeHnxrvr (puc. 3.6, 6)'

BuAirsenro niA KpI{Boro (pnc. 3-6, a) ABoMa

BepTI4KanbHIrMIr nptMI{MpI eneMeHTapHo Many [noulaAKy'

rrrip"*ro* d i nucororo l/j. Bupas Ans o6'Iuco:-"11, ii nnouri

F,: d/j aHaroriqHllfi ni4iurerpanbr{oMy Bvpa3y (3.35).

.-/

2F,o

->

t F

I

s F ZF,t

t l J

0
W 6 A V , t A H o ,

6)

Puc. 3 .6. fp aQ irc 6enuquH, o6 epueuux npu cKopeHHnht

aemouo6inn dna odnie[nepedaui (a) i dnn Ltomupbox

nepedau(6)

Orxe, lnoilIa enelleurapnoi uanoi IJIoITIaAKI{ B

o6pauorvry l,aacrnra6i . ersieaneHrua qacosi po3roHy dl,

n"b6*ig"o*y Anfl s6imileHHs urnu4rocri Ha d' iltts
oAepxaHHs rcinueeoro qacy po3rony n xinqeBoMy inrepnani

urnprlrocri Vn - Vo po:i6'elro rIJIoIqy ni4 rplanorc na xilrxa

rrnorlaAoK is nnoqaNav Fil, Fn, Ftt i r.iu. 3aranrsnfi qac

po3BaHTax(yBaHHt sil, Vo Io Vn Br'I3HaqI'IMo uilcytuoryBaHH't{M

nroulaAor IFI:

a)

dV
F,,

\

4, F,,

V,
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t  = (z,Ft . rnt  .mz)/3,6 ,  c, (3.36)

Ie mt i mz - vactma6u rueanKocri i ne,rn*rr4H, o6epueurax
npHcKopeHH-rrM.

ToAi qac p$rorry r;it Vo Ao Vr sa Sopuynoro (3.36) Aopin-
rlro€ /1 : Fa ' m1' m2l 3,6; stn,Vs fio V2 t2: (Fn + F) mt' mzl 3,6,
aniAI/s Io Vz tt:  (Fn -r F2 -t F6) tyh' rf l2l 3,6 ir.n.

Buqe qacy posroHy po3paxoByBaBc.s /\rt o4niei
uepe4aui. 3su.{afiHo Bz3Harrarorb rrac posroHy asrolao6inr s
uicqx, roqrzHaroqr4 3 nepruoi nepe4aui i aarinvyroqz Br.rulolo.
Y qrouy BrrrraAKy 6yayrorr rpaSix BeJrr4qr{H, o6epHeuax
npr.rcKopeHH.f,M, p^nfr scix repelaq (pzc. 3.6, 6). fpa$ix
Ao3BoJIre rr,ainu onrr.rMaJlbHi s norlx4y Auuarr,lixu po3roHy
rurn4rocri ) sa fl:rvtx rpe6a po6utu nepeKnroqeHHq 3 Hr.rxqr4x
nepeAarr ua nznli. I{i nrnv4rocTi V", Va i Vu eiAnosiAarorr
ToqKaM c, d i e [epernHaHur Kpr,rBrax, o6epHeHux
nprrcKopeHHru, cyci4uix nepe4a.r. flpz nepeMrrKaHHi s roqxax
c, d i e nnouli ni4 rpnnuurr BrrxoArru safiuenrur4Mv, i, orxe,
qac po3roHy 6yrc TaKox HafiueHnrraM 3 MoxJrprBoro.

9ac npu posroui asroNao6irs s Naicus 3 rrepeMrzKaHu.sM
nepeAaq pospaxoByrorb aHaJrori.rHo Br4zuraAeHoMy Anrr o.quiei
nepe4aui, lo6ro 3a rpopruynoro (3.36). OAnax BoHa He
BpaxoBye qacy, ulo BHTpar{a€TEcs. Ha [epeMr4KaHHr flepeAaq,
srcuit 3ane)Kr.rr6 sia roncrpyruii ropo6rn [epe,4aq i
rcnani$iraqii noAix. 3a qac tn nepeMrrKaHHr nepeAarr
ursltAxicu anrouo6in.ri 3HrDxyerbcs., aJre npv po3paxyHKax,
rrlo He BrrMararorb eenuxoi rovHocri, npl4nycKarorr, IIIo BoHa
3aJlulrraerbc.fl HesNriHHoro.

r{ac posroHy Ha nepurifi nepe4aui o6qucrrorcTb 3a
Qopuynoro (3.36) 6es ypaxyBaHH.f, qacy Ha nepeMr4KaHHt
nepeAaq, ro6ro qac po3roHy r.ig V-in Ao V" 4opieHroe
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- nig V^in no Va: t, = EF,, . rn, . m, / 3,6

- rrig V^in Eo [/c: tr_, = (2F,, *2F,2). *r. m, I 3,6 + t,
- nig V^in go V^ur: tr_, = (2F,, + tFD + tFn). *, . m, / 3,6 + 2t,

t ,  o  =  (8F, ,  +DFtz  - tZF,z  +DF,o) .  * r .  rnz  I  9 ,6  +3 t , .

flx ni4cyuoK no HaBeAeHr4x Blrrqe vliprcynaur, MoxHa
taarfircarv Brlpa3.qn.s o6.rHcneHHf, rracy po3roHy B 3aranbHoMy
BH|nSAT 3 ypaxyBaHEflM tn:

t  =  EFt '  f f i t  -  f f iz  I  3 ,6 + (*o - I ) .  t , , (3.37)

Ae mt - HoMep yBlMKHeHol nepeAarll.

r{ac tn nepeMr.rKaHHr nepelaq nprafrlaarorr pinnzu
Q,2-0,5 s (xopo6xz repeAaq (KfI) nerroBr4x aBrorraobinin)
i 1-1,5 : (KII BaHrDKHr4x anrovro6inir).

flporxrovl rl6oro qacy aerouodinb pyxaerbcs
ynoninrueHo, r{o crBoproe Ha rcpueifr tracy po3rouy cnoepi4ui

3a pesynrraraMr4 po3-
paxyrrin Sy4yiorr ppaSix
qacy po3roHy anroN.ro6ins
(pnc.3.7). Kpraey qacy
po3roHy ua nepurifi nepe4a.ri
noqr4Harort 6ylynaru eia
uiHinaanrno crifir<oi rxBr4.4-
r<ocri V^in xoqa Aifrcuo

Puc.3.7. rpi6i" qacy poszo"y !:!::o"u-I:-Tlttt" 
aBro-

., _^ 
- Moorm AoplBHroe Hynro.aamoMootrz 

PosriH antouo6inx siA I/: 0
Ao V^in ni46ynaerrcx npu

6yrcyrovorr,ry 3r{enneHHi. r{ac po3roHy e rlefi nepio4 nopinuxHo
rlra:luft i slllr gnu.rafrHo Hexryrorb, npr4nycKaroqu, uo

CXONI{IIKIZ.
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po3riH aBToMo6iJUI noqklnaerbct g ,lriuiuauruoi crifrroi

uren.4rocri Zmir.
LUrsx po3roHy asroN,Io6irs Blr3Haqalorb BHXoA.f,vI4 3

Toro, ulo dS : V' dt.Ife o3Haqae, uo.lKtqo e rauuir MoMeHT
rlacy aBToMo6inr po3tsvBa€ runuAxicrs V, ro za necxiH'IeuHo

vannfi, npouixor qacy dt nig6y4errcx 6esxiHe'rHo Mane

s6irrileHnt Iilntxy dS. IIIoS s:aaircm rinuesufi IIrJI.flx po3roHy

upz :rr,riui uacy ni4 ts [o t,x, rpe6a npoinrerpynaru o6IaAsi
qacrHHr4 Bvpa3y

(3.38)

38IAKI,I
t,

s = [ r . a t .
lo

3a ananoriero s BH3HaqeHrrtM
qacy po3foHy npaBy qacrl,IHy

(3.39) posr'xsyerrao rpa$iunuu
iHrerpynauuxrrr. fitn Ilboro
uix xpnnorc qacy posroHy i
siccrc op.uuHar (prac. 3.8)
ABOMa rOpLI3OHTanbHI,IMrI np,I-

Puc 3 B BusuaveuHn Mrnxy illill;fffiIr";;:f,'#"?;:
poszoHy aemouo6ina mupuuoto V.

ii nnoua F, : V ' dt asatori'nra ni4iurcrpanbHoMy
nuparoei (3.39). Otxe, nJIoIua eneMeHrapno ltaloi nnouIaAKI'I
B o6pauorray rr,lacrura6i exsieareHrHa Irlntxy dS, ulo
lpoxoAprrbc.s gi urel4Axicrro V sa rlac dr. Kinqeeufr urrsx
po3roHy npra rinqenifi sMiHi vacy ei4 /o : 0 go tn 6yge
siAnoeiAara y roMy caMoMy tuacurra6i nnorui Ntix siccrc

S t n

Iot = [r-at,
o l o

(3.3e)
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opAr4Har, KptlBolo qacy po3foHy i ropusonrar[M'{) IIIO

eianosiAarorb roqarKoeouy i riuqeeony qacy po3roHy
til

s = Iv 
.dt --LF, .m,  /3 ,6 , (3.40)

, 0

ne m't i mt - vaattalu rueuAKocri i uacy'

Prac. 3. 10. fPafiirc MnnxY
po3zoHy aemouo6inn

BuroPHcroByrot{i4 SoPtutY-
rry (3.40), MoxHa o6qucnvrn
rrrrflx po3roHy Ant 6YAr-xroro
iurepnaly qaay qv [Its'
siAnosiAHoro iorvrY iurePranY
runraArocri. HanPurJrdr, ilulsx
po3roHy (pnc.3.8) r;ir, Vo Ao Vt

4opinnroe S,  = 4,  'm, 'm,  13,6;

Ao ursl,IArocri Vs Ss = (F,r +

* Fr2* Frz) x rrtt' trtz 13,6 it1u'

po3paxyHKlB 6ylytorr
rpaSix rulsxy Po3roHY
(pzc.3.9). floPinumnx

Auuauixn po3roHy Piruux
aeroN,Io6irin aPY'tuo rpoBo-

4vtrv: 3a rpa$irorra t : J(S)
(pnc. 3.10), ilIo oAepxaHo 3

rpa$irin vacY (Puc. 3-7) i

runtxy po3rony (Puc. 3.9).

fini o6uucrleHHfl Irlnflxy po3roHy asroNlo6int s N'{icqs s

rrepeMI4KaHHtM lepeAav, cli4 B3srll KpI4By qacy po3roHy He

lns oaniei nepe4avi (puc. 3.8), a 1.ilA ecix fioro nepeAaq

(puc. 3.7) i sacrocynarz Soprvryny (3'a0)' 3a pesylsraraMv

Prlc.3.10. fPa$irc
iumeucueuocmi PoszouY
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3,6. IlvrnaMiqHe nogonaHns nigfiouia i pyx
aeroMo6ins xaxarom

flpn Br43HaqeHHi naaxcrllrilJlbHoro ni4fiorray clmax

nepeg6avanocx, uo aeiroN{o6irb pyxaerbct s uocriiiHoto
ureu.qKicfio ) fl:r;a 4opinnrce xparuuuifr. -f,ruo npoBo.4llTbct
oqiHrosaHHa pisnax aeroN{o6inis sa serI,IqLIHoIo rloAonaHoro
ni4fioruy, To Bu3uarraerbcs. BeJIIrqLIHa, i :a nero po6urucx
nopinHxnHufi attwtiz.

-flxrqo x( Benuqr4Hy ni4fioruy po3paxoByrorb Anx
Br,r3HaqeHHs rpaHurlHr.rx gnuauivuux n4oxnasocrefi
arrouo6inx, To Bl4sHaqalorr rpanravHrafr ni4frou, uo
AoJraerbc-rr anrolro6ineu 3 po3roHy. Konu aeroN{o6im
nraix4xae Ha niAfiou, to fioto urela4ricrr 3Hlrxyerbcr) | 3a
paxyHoK rcinerz.ruoi eneprii nin sN,Ioxe uepe6oporu 6instnuit
niAftou, nix npz ycraneHoMy pyci. Ey4errto BBDKarI4, IrIo
anrolro6inr niAxoArarr Ao ni4froIray 3 MaKcHMaJIbHo
Mo)KJrHBoro urez4xicrro V^u* grfl.4aHoi AinsHxu .4oporv, a B
npoueci no4oJraHHfl ni4fronry fioro urnrz4ricrr sHlaxy€rbct ro
r<pllru.ruoi V *0, DJo eilnoeilae MaKcI4MaJIbHoMy gunauivHovy

$arropy D^u*. flpu IIboMy pospisHalorr ABa Brrna.4KI4:
D,nu" ) Vi D^u* < ry. Y nepuroMy BrrIraAKy aeroN,ro6irb 3Moxe
no.4oJrarr{ ni4fiou i 6es porroHy,3a paxyHoK po3roHy nilfrorr,r
.uoJraerbcr rrrBr4Arrre, Hix upu ycraneHoMy pyci. Y 4pyrouy
Br{naAKy anrouo6irb 3Mo)Ke noAoJIarI4 nilfrorvr rinrxn 3
po3roHy" fpanz.*ry BenvquHy uigfioN,Iy artonep y IIboMy
Br4naAKy Blr3Haqarorr sa $opttlynoro :

d n o n " p = d ' m * + d d

Ie ad - AoAaTKOBr4fi ni4fi orrr, Iuo .4onaeTb cfl, 3a paxyHoK po3foHy.

Mar<crauanrrrufr nilfroM po3paxoByrorr :a (popuynoro
(3.25) a6o (3.26). Atrs po3paxyHKy ro.qarKonoro niAfioMy oa
upupinuroeuo pisHraqro rineruqHrlx eneprifi, .sxi Mae

(3 .41)
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2

Ae m - Maca aBToMo6inr; ,!o - AoexuHa

asroNao6ins.

flepernopunuiu (3.42) 3 ypaxyBaHHflM BnrII'IBy

xoeSiqieHta o6eproerax Mac, oAep)KIrMo

*(vi"" -v:)" - \  m a x  ^ / / = G . s i n o r . S ,  x G ' t g a a ' S n ,  Q . 4 2 )

G - eara

gsiArla

aeroxao6irs sa urnu4xocrefi V-o, i Vxn' Ao po6orn' III0

:AificHrcerbct HI4M IIo no,4oJraHHrc AoAarKoBofo ill'{HoM} c$:

x  G . t g a u

dV:^, -v:,)
(3.43)

2 6 ' g ' 5 ,

(3.44)

tgda =

OueuuAuo, ilIo AoAarKoeufr nilfioM TI4M 6inrurufr' vzrr'r

Br4IIIe V^or, MeHrrre V*o i xopoulufr rriAfioIrl, ro6ro ueuura Sn'

Els roro, Iqo6 rIpH BIa3HaqeHHi rpaHrauuoro flurroMy

&op"rru*r" Sopnny,ttoto (3'26)., cniesiAHoileuH'n (3'4f)

Br4pa3I{MO qepe3 TaHTeHCI{ III4X KyrlB:

/ \
t q d , o n r p = t & \ d r ^ * d o ) '

llicns neperBopeHHx pinnxnH'fl Mae BlrrnflA:

tgunonno =m=tga.6+tgdd'  (3 '45)
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BrzxopucroByrotrr4 (popnaynu (3 .26) i (3 .45), oAep)Kr4Mo
ocraroqHe Br4paxenHs An.[ fpaHflrlHoro uigfrouy

(3.46)

Pyx r{aKaroM Aocr{Tb rrrupoKo 3acrocoByrorb so.uii
lricrr<ux anro6ycin ilepeA nnaHoBHMH 3ynrrHKaMlr, ilIo
AO3BOnre AerrIO 3Hu3r4Tvt 3aranbHy BI{TpaTy TrurvBa.

IIia ,+ac pyxy asroN{o6infl HaKaroM ABr4ryH
ni4'e4uylorr siA rpaucruicii 3a AonoMororo 3qerrJreHH.fl qr4
BptMr4KaHHs nepegavi s KII. Ocirinmu eneprix rBr4ryHa He
ni4no4Hrucx Ao rpaHclricii, ro aeroMo6im po6rarr
ynonilrHennit pyx qepe3 onip aoporn, reprq e rpaHcnicii,
xoAoeifr qacrzni i r.a. He 6epyuu Ao yBaru BTparr.r
rrorylKHocri n rpaHcuicii, s pinnxHnr rtroBoro 6anaucy (3.17),
rKrrlo P* - 0, oleplxr4Mo az$epeuqiaJrbHe pinnxHHx pyxy
aerolao6irr HaKaroM

ts a no,"o = D ̂* " 
tYT;Gr) - t

-  6 , ' G  d v
0 : P - + P r +  r  . -w  ' /  

g  d t '

3BrAKr4

(3.47)

(3.48)
dt/
dt

Ynacni4or roro ulo ABHTyH ni4'e4uauo ni4 rpaHcuicii,
npv Br43Harreuni d; He BpaxoByrorr ooeprosi N,racz 4nnryna i
rpaHcrvricii. Cuna P, naoxe 6yru nosnurBHoro a6o HerarptBHoro
(pyx Ha ni4fiou a6o nia yxz:r). Tolry 3arre)KHo nia
cnieniAHotrreHns uix a6conrorHzMr{ BeJrr4rrr4rraMr,r P, i Pn pyx
HaKaroM 6yae ynoniJrbHerrr4M, rrpucKopeHuM qH c'raJrvrM) d/dt -

Herarlr BHlrM, fro3nTr{Bur,rv a6 o AoprBHroB arrrM e Hynro.
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,{usepenqiaruse pieHxuHr (3.48) pyxy aeroN{o6in.s
Har(aroM JrerKo iurerpyerucx. Huvr Kopl4cryrorbct p.Irfl
Br43HaqeHHr eKcrIepfiMeHTaJIbHI{M IIrJItxoM roe$iqieura V i

$arropa o6riqnocri kn' F.

Atrs Br{3HaqeHHa roeSirlieHra W asroMo6im
po3raHsrorb Ao rIrBI4AKocri 10-15 xv/ro4, a noriv nepeBoAtrb
fioro Ha pyx HaKaroM .4o uosHoi 3ynvHKI4 (npufrruarcqu, IrIo
P* = 0). Toai s ypaxyBaHHtM, IrIo Pv : G ' 

V, s (3.48),
oAepx(HMo

a6o noAinueura sN{iHHi

5 ,
d t = -  '  . d V

g 'v /

i npoiurerpyBaBilru o6uaei qacrvtnvt orpuMaHoro pinuruHr:

T. 5, on

ldt = -----!- ldv ,
6  s ' v ; , ,

Ie T - qac pyxy aeroMo6ins HaKoroM niA urelaArocfi Va Io
nosHoi 3ynI4HKt4.

Y perynrrari o4epxnnro

d V s- : - -  ' U / .
d t 5

T =  
5 '  - v r .

g ' v
(3.4e)

flruto si,uovla nrnu4ricrr Vn i T, To Mo)Kala
po3paxyBarra roe(piqie:ur Vr sa (poprrnynoro:
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5 , ' v o
U / = -'  g - T

Cni.q sagHaqvlTvr, ulo raKl4fr MeroA Aae AeIUo 3aBIaIqeHi

pe3ynbrarn, ToMy IrIo Brparlr eHeprii B TpaHcMicii i xoaosifi
qacruHi s6ilrmyrorb 3araJlbHl{fi onip pyxy HaKaroM.

3.7, floryxnicnnfi 6ananc aBToMo6iflf,

PieHsHHs pyxy aBTonlo6ins Moxe 6yru upe4craBneHe
He rimxn TflroBI'IM, a it noryxHicHHrrl 6anaHcou. Mix
noryxHicuo, cI4JIoro i rrreuAldcrro icnye sarexHicru N: P ' V.
Torvry, nepeMHo)r(r,rBlrll4 roNnafi Cr.naAonzfi Blrpa3 (3.17) ua
nrnzgricrr, oAepxuMo pinurHur noryxuicuoro 6wruYcy
anroruo6ins:

P * . V : P o , . V * P r . V + P r ' V

a6o

N *  = N .  + N r + N ,

Ae 1/,. - rroryxHicru Ha BeAyrrl4x Konecax; N., Nv, Nj -

uoryxHocri, uo fi4yrr Ha noAonaHH-x onopy uoeirpx,
cyMapHoro oropy ,qoporlr i posriH anroruo6ins eiAnoniAHo.

Crna.qoei noryNnicuoro 6ataucy Moxyrb 6yru
sanucaHi s raKrafi cnoci6:

N *  = N " ' 4 * =
M " . u * - u o . T l -. v ,  ( 3 . 5 1 )

rd

N *  =  k ' F  ' v t  ,

(3.50)

(3.s2)
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(3.s3)

(3.s4)

Brapasuarun Irory)KHlcm y xBr, cuny B H, a urnugrrctr
y rv/ro4, 3anI4IIreMo pinnruru (3.50) 3 ypaxyBaHHtM (3.51,

3.52, 3.53, 3.5a) y snrr.nAi:

M n ' u * . u o . T * ' V

3600

k . F  . t / 3
=--+

466s6
(3.s5)

* G . V . V  * G ' 5 i ' i ' V  .
3600 3600 'g

floAauo noryxuicuuit 6atauc, sa auanorielo 3 TtroBlIM

6anancom, rpaSiuHo (pnc. 3.11).

Pnc. 3.11. fpa$irc nomytrcnicuoeo 6anaucy asmoMo1inn, tt4o

eidnoeidae odniil nepedaui (a) i vomupaou nepedauau (6)

-fruqo 3HexryBarrr BTIJII4BoM urel'IAxocri na roeQiqienr

V, To Berv.uvna nory)KHocri N, so6pa3vlTr'cfl. IrptMoro, .gKa

Br{xoAI4Tb 3 nor{arKy KoopAVHar. Bi4pisor< Ni, 4opinurbe
pisuraqi vriN N* i cynoro norylxHocrefi ouopir N* -l N,y,

craHoBlrrb y BpBHaqeHoMy lracurra6i 3ailac noryNHocri na

v

a)

(

I

I

I

I

r

t.

T

a
a
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BeAyrrHX KOJreCaX, iltrO Br.rTpaqaeTbcs. Ha po3fiH aBTOMO6ins.
9nrr Sinsure N1 (3.54), mrvt 6innme ilplrcKopeHHr 3Mox(e
po3BrrHyln aeloraoSirb y .qaHrlx gopoxHix yMotsax. y pasi
sMiHxa 4opoxnix yrrron (Nr) 3anac noryxnocri /{ TaKo)K
3uiHralrcx, i npucr<oper{H.rr aBTonaodins 6y4e dinrruuu a6o
Mei{urr{M. tsi4pisoN ly'" crarioeurr, co6oro noryxHicrr, rqo
Br4Tpaqaerb cs. Ha repr.rr n rpaucmicii.

3i s6imrreHHqla rueu4Nocri pyxy anronao6i.rrs
uoryxnicm, BHTpaqeHa r{a rroAonaHH_f, onopy noeirpx,
ruBI4AKO 3pOCTae, IIIO nprr3Bo.4plTb Ao 3MeHIIreHHr 3anacy
nory)Ki{ocri. 3a 4exxoi mua4r<ocri (puc. 3.1L, a, roulca c)
noryxuicrb Ha BeAyqprx Konecax 4opienroe cyui noryxuocrefr
onopin Aoporn i noeirpx (1/,. : N. + Nv) i :anac noryxnocri
N; : 0. 3 (3.54) Br4.qHo, rrto B r{boMy Br.rraAKy rrpr4cKoperrHs
asroxao6iJis raKo)K 4opinuroe HyJrro, i eiir pyxaerbc, 3
nocriltnorc nreu4xicrro (V^u*), frKa Ars. AaHAX 4opoxHix yuoe
e MaKcr4MiurbHoro. Pyxarucx si rrrezlKicuo 6ilrrue uix V^u*
asrol{o6irr He Mox{e, ToMy rqo npr4 rlboMy N. * Nv > N*.

fpaSir Eory)KHoro larrancy AosBoJUr€ BLr3*a.rrvffvr rnfl.
6y4r-xroi nrnrz4rocri rari noKa3Hr4Krr, .nK nprdcKopeHH.fl,
rcoeSiuieHr cyMapHoro oropy roporh, no"youro.ii, aurpaveni
Ha rroAonaHrir oropy gopo:i, uonirpr rorrlo. O4uax pisni
rsroni saAa.{i spyvuiure pozn'xzynaru 3a lonoMororo
AraHavri.iHoi xapaxrep vcrprnr4 aeroN{o6irs.

T-flroeo-urnu1xiuri BJracrtrBocri anrorrao6iri.{ Mo}KHa
npuSmasno oqiHronara 3a AofroMororo rruToMoi noryxHocri,
ilIo crauoBrnrr ni4Ho[reuHq MaKclrnaanuroi n ory)KHocri 4eraryua
go nonnoi Macr4 aBToMo6itt, nupaxenoi B ToHHax, ro6ro

N vd = 
ff'"u*

- m (3.56)

,{ianason 3HaqeHb nvrouoi nory)KHocri 4nx lerronnx
asrolao6iriB craHoBrrrb 15-62 rBr/r; Iils. BaHTDKHT4x
asrol{o6irin 8-15 rBr/r; AJrr aBrDrroi'saie 4,4_.B xBr/r. Cnil
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ga3ftaqvtrr4, ilIO [iABUUIeHHfl TII',ITOMoi rlory)KHOCTl 3yMoBnroe

s6inrileHHs cepeAHboi rexmqnoi ureuAxocri asroNao6im' ane

npl4 UboMy 3pocTae B:rITpaTa \aJr]'rBu rxBI4AIrre 3Holilyrorbcq

urprnra i a6inruryeucr co6inapricrr uepeBe3eHb'

3.8, BnnnB KoHcrpyKTllBHvlx napauerplB.

aBTOMO6inn na fioro rcroBo-luBHAKlcHl

BnacrvlBocri i i.x BH6ip

Ananis pinuxHur pyxy rloKa3ye' ulo rsroBo-ilrBl4AK1cHl

BJracrlrBocri asroN{o6iJlfl 3aJre}Karr sil fi oro KoHcrpyKTI4BHI'Ix

naparrlerpin, HATJAHTAjKeHHfl i lopoNuix yMoB' Bnnus

KOHcTpyKTrlBHIrx uapan'rerpin nepIII 3a Bce o6yuonmoeTbcfl

ruru4xicuoro xapaKTepllcrl4Koro ABrryHa' [epeAaBanbHl'IMrr

rrvcraMvrrpaucuicii, fi KKA ra lH'

,{o BI'I3HaqaJIbHrrx noxagnrarie T'flfoBo-IIrBuAKrcHux

nnacrueocrefi anroMo6ins HaJlex(arb froro MaKcI'IMaJIbHa

urnu4ricrr i npucxopeHH'I' PosrrsHeN'Io BrIJIlrB rlepeAaBaJrb-

Horo qucfla roJIoBHoi nepeAa'rr us Ed V^u' i i' 3i an'riuoro

uo:5 uo:4,5 uo:4 BerI4t{I4HI'I--'l-"1:ou"aJlbHolu
]|ivcra zo 3MiHrorotbcx v^u" 7

3arlac uorYNuocri Ni Ha

BeAyrMX KOJIecax aBTOMO-

6ins. uo Bllggaqarorr fioro
i---Nr+N,, vun)

i nPIlcKoPeHH'fl (Puc' 3'12)'

Hafi6ilrrua MaKcrr-

MaJrbHa ureuAricTb V*o,

ITPUITIA!:A9 IIa Te 3IJa-9aHHfl' us'

Puc.3.l2. fpaQirc nomyrtt.- ru 
"*o.o 

KpI4Ba uoryxuocti
uicuozo 6anaucy aqmoMoolnfl ouopie N; + Nt/ neperuna-
s pizuuuu us i deuzyuou 6es .t"i" 3 KpLIBoIo noryxnocri
o6uetrcuurca vacmomu o6ep- Ha BeAyqr4x KoJlecax 3a ii

maHHfl rconiu'aacmozo Sana MaKcI,IMaJIbnoi seruq'Hl4'
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(pzc. 3. I 3), :pocrarorr.
r{zrrr 6ilrure ug, TV,M 6inrure 3a rHrrr}tx oAHaKoBr4x yMoB

rrprrcKopeH[fl j aSroNao6irs. o.qnax si :6inrurenHsna Lts
nponopqifiHo :6inrruyerbcs MaKcr.rMaJrBHa qacrora o6epranrl'
nmax KoJnHqacroro BaJra LBvrryHa, uo sirnosiaae
nraxcanranurifi runzgxocri V^u^ aeroMo6irq. Tolry
nepeAaBanbHe qncJro ronoenoi nepe4aui JrerKoBofo
aeror'ro6ir.{ nrz6raparorr raKVM qr4HoM, qo6 nzxoHarr4 TeHAeH-
qiro, xxa oKpecnvnacx ocrasniM qacoM, n^u /n7,7: 1,0 - 1,05.
3 ypaxyBaHHrM rlboro ni4uorueuru ilepeAaBafibHe qr4cJro
ro:rosHor uepe4avi JrerKoBoro aerorao6in-{ nn6uparorr 3a
$opuynoro (3.18), y -aKy saN{icrr n" i V ni4cranrixrorb nmac:
(1,0 -  1,05) '  nyi  Vnu, ls iAnoei luo:

Puc. 3.13. Rpuei npucKopeHb
aemouo6ins npu pisuux
nepedaeanbHux qucnax

zonoauoi nepedaui

Tar<nlr nepeAaBanb-
HLrM qacJrou 6y4e Lts : 4,5,
s6i.rnureHHs qu 3MeHrueHHt
us noplBHtHO 3 uo 4,5
npr,r3Bo.qr4Tb Ao 3MeHrrreHHt
V-o*. Togi )K qac Berrnqvt*a
nepeAaBanBH0ro qLrcrl Lto
3HaqHoro naiporo BnJrvBae Ha
Ar{HaMKy po3roHy anrouo6i-
ns. 3i s6ilrileuuflM us 3anac
noryxHocri (prac. 3.I2), a
oT)Ke, r npncKopeHHfl

(3.s7)uo =0,377 - ro ' ( r 'o -1 ' ,05) 'n*  ,
u *" 'V^u^

Ie Ltrce - nepeAaBanbHe r{ucno KfI na eurqifr uepe4aui.

[nnryuu BaHTalKHHx asroMo6irie rocraqaror_bc,
o6uexuarauu i perynxropaMr4 qacrorr,r o6eprauna
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KofiiHilacroro Barra. Touy

BeAyqHX KoJlecax aeruo inuri
rpuni snaina nory)Kr{ocri sa

(puc .3 .14 ) .
Toqxu neperll-

HaHHrr xpueoi noryxnocri
ouopin N* + Nv 3 KpI,IBIaMLI
uoTy)KHocTl Ha BeAyqI4X
KOJIECAX BI43HAqAIOTb

BeJrplqr4nrr V*o". Tyr
sirsua.raerrc"{ .{ina 3a-
nexgicrl V** r.i[, Ms'. trwv.

Merrrue Lto, Ti4M 6inrlre
Pvto.3.T4.fpafiircnomytrcnicHozo V*o, i tarox, xx pauirue

1anaucy aernoaoSinn s pisuuuu (p"". 3.13), si g6irurueH-

us i dsuzyuoM, L.{4o Ma€ H.flM us npzcKopeHHs
odntectcnu{qacmomLt o6epmauun 3pocra€.,{rx eaHraxnoro

rconinqacmozo 6ana asroN{o6irs nepeAatsanbHe
qucJro ronosHol uepegavi

pGpaxoByroTb .gK IlepeAaBanbrle qI{cJIo JlerKoBofo aBTo-

uo6inx, npufrvaroun n^.r1n17: 0,8 - 1,0:

(3.s8)

OcHoeHHfi se4onix ABI{ryHa nHyrpiruHroro 3ropaHH.fl,

rr{o Br4Kopr{croBy€Tbcs -aK Axepeno eHeprii Ha aBToMo6irii, -

nnsrrzft roeSiqienr npucrocoBanocri. BiH nnxsn-serLcq B

ToMy, ruo 3HaqHa sN{iHa qacrorl,I o6eprauux ronisqacroro

Bana rpn3BoAl4rb Ao He3uarlnoi (y I,25-I,35 pa3y) :rraiuu

KpyrHoro MoMeHTy, a Ire RI4KJII4xae ueo6xiAlricrn neperBopLITI4

B rnr4poKoMy AianasoHi IraoueHt, repe4aHufi niA AelaryHa Ao
BeAyqrzx ronic. I{ro $yHrlliro Ha aeroMo6irsx ssu'{ailHo

Br,rKoHye MexaHlqHa llrecTrpHa cTynlHqacTa KopooKa [epeAaq.

CepfiosHufi ne4olir raxoi KII o6uexena xilrxicrr

cryneHin, rqo He Ao3Bonte paqioHanuro BLIKopIrcroByBarIa

I

I
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uorylxrricrb ABItfyHa rla pisuux pexil.IMax pyxy. Lie
npr43BoAr.rrb ,Ao uoriprueuns r.srono-mnn4rdcuiax
e,Tacrzsocreft i nzurmrHoT exonontiquocri aslouo6i:i.e' Ix
Momr{a uo:riniuraru, 3acrocyBaitlufi Ha asrolao6ini
Gescrynin.racry Kil, uxo nda€ B 3aAaHoMy Aiana3oHi 4ocu:cn
BeJrrrKe qLdcJIo lrepeAaq" llepenaru raxoi KIltr suqnr.slorbc.f,
rtroBrroro lriporo, sxlqo seo6xi4ne nepeAaBaJlrne "uacrio 6yAe
BCTar{OBJr}OB,AT\rCfl. aBT'OMaTr{r{I{O 3aJIe.X(HO B1A pe}KI4My pyxy

as:rohaodifi.fl.

ts icHyrouiax I(oHcrpyltuir{x MexaHi'ixklx Kffi ia pyuunu

KepyeaFir{sM ni:mricm cryueuin o6rqexeua ralapvrcavm,

Earotro, crcna.uuicarc BfiKoualrFlfl i rpygHorqaMl4 liepyBalir{fl

Taxolo r<opo6xoro. Cyuacuwit Kol{crpyKTopcbKo-TexHoJxo-

ri.{Hnpf piueHr, apronto6inedynyeagHx BI{3}IaqI'IB rnfl K{T

JierKoBrrx asrotdo6inie 4-6 clyuenia, Anfl eatrraxirmx i

anro6ycie 5-8 cryneute, a gnx asronto6inie, rqo npallrolorb y

cruraAi asrofi oi'3Ai s, | 61A cryneuin.
Bu6ip ilepeAaBanbHoro Eltr{cJra ueputoi ilepeAaEl He

3aJxe)Krdrb eia r<inl,xocti cryueuin y KII, a tsIa3lnaliaerls.s

uafi6inrunaM 3FIaqeHHsM cyMapr{oro onopy Aopofi4, rilo Ma€

Aonarr4 asrolao6irb Ha nepmifr nepega'Ii i g uisirtalrsoro

crif,nxoro runu4ricrro pyxy. Tonay neo6xi4ua yMoBa Anfl
po3paxyHKy flepeAaBanbltofo qHcna nepruoi nepe4aui

3arruurerbc x s raKuil cuoci6 :

P* .u* ) Pr^un + P., (3.5e)

I€ F*.-u" - IvfaKcI,IMaJIbHe r,afoB€ 3ycunn.g Ha BeAyrII4x KoJlecax

asrohao6irs npu eKnro.{eHifr uepurifi nepe4aui; Py max
MaKOr{MaJIbHa cvrra cyMapHoro onopy Aoporl4.

3anainr.remu n (3.59) Pn.-o" i P,, ̂ u* ixnirr,rz 3HaqeHH.rMn

i ssaxaroqu, ulo Prupu pyci aerorraoSi.rrx Ha uepnrifi nepe4aui

He3I{aqHa, oAep)KI4MO
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=  G  . V ^ u * ,
rd

AQ uxt - rrepelaBairEHe qucno KfI na neplxifi
BI43Haqr4Mo e pinnocri (3.60)

G*  .<p . ra

M  n ^ u *  ' u o  ' T * '

(3.60)

flepeAarrl. l4oro

(3 .61 )

(3.61) rplrfiMarorb
0,354,4 (nanraxni

(3.63)

G . w - ^ . .  . r
d

K t  
M " ^ u * . u o , 4 r '

llprz pospaxyHKax 3a $opMynorc
Vmax : 0,35-0,5 (nerr<oni aeroN{o6iri) i
aBroMo6ini).

Kpiu roro, flepelaBanrHe qr{cJro Ltp MaLe 3a.uoBoJlbH.f,Ta
yMoBy 3a6e:rreqeHHr MiHiManBHo crifiKoi lrnu4xocri pyxy:

u*r :0,3 '77W, e.62)'  
u o 'V^,n

Aa hemin- uiniuanrHa crifixa qacrora o6epraHHx xoniHqacroro
Bana [BvnyHd (n"^i1, = (0,i6-0,i8) . nr7); V*rn - uisiva,rr,no
crifira runaAricrr pyxy (V-*:4-5 rrr.r/roa).

Momrzsicrr peanisaqii lxronofo 3ycvnns Ha KoJrecax
anrouo6infl. npr4 po3paxoBaHoMy rrepe4aBaJrrHoMy uLrcni u*1
ueperipxrorE 3a yMoBaMr4 3qerrJreBHs.BeTyqprx xo,ric 3 Aopororc:

a6o

u*tq 3

Ae Gq -:'{inHa Bara aBToMo6ins.

r02

(3.64)



.Ilr.f, anroN'Io6iris is salHiN'I po3TaIxyBaHHtM BeAyrII'IX

Iraocrin Gq: t?tz' Gz,3 nepe4uirrr BeAf{I4M MocroM,- Gr: m1 ' G1,

a Nrfl noBHorIpHBo.qHI4x asrolao6iltu G, : G. -flrruo un1 3d

Soprvrynoro (3.61) 6yae 6ilune, uix po3paxoBaHe 3a

$op*yooo (3.64), clil s6inrrttrrkr suiuny Bary aBroMo6ins'

-f,rtqo x qe HeMolKJIIlBo, To npufruarorb 3HaqeHH'tr Ltxlt

po3paxoBaHe sa $opnrYloro (3.64)

flrruo [epeAaBi]nbHe rlilcflo, BH3HaqeHe sa QopMynorc
(3.62), 6inrure sHafireuoro sa $opnaynorc (3.61) tu (3;63),

nouo npnfrMaerbc.fl sK po3paxyHKoBe rrrs nepruol nepeAarll'

flr<uo alranoriqHlafi po3paxyHoK BIaKoHyIorb Anfl

rroBHonpuBOAHOrO aeroN,IO6irs, To 3acrocoByrorb :a:rexnocri,

uo sa6etnevyrorryMoBl{ noAonaIlHt aerolao6ireN{

MaKCrIMaJIbHoro cyMapHoro AopoxHboro onopy:

G,  . cp - ra
u * 1  ' U p * . ,  =

M r^u*  'uo  'T*  '

- sa6e:neqeHHt tr.linivanrsoi crifiroi ruslaAKocri pyxy:

. l , l*r. l. lr.*r=#ffit

rroBllofo BlaKoplrcraHns fioro g'IinHoi naru:

A . - -  l ' l M ' r d
l , ! A ' l t p r r = U r J , , * ^ ,

(3.65)

(3.66)

(3.61)

[a Ltp rc.u - HrDKH€ nepeAaBaJrbHe trrrcJlo po3AaBanbHoi xopo6rn.

Y usouy BunzlAKy upnfiuarou {nnx:0,34,9; Vnin:2-3 ro'r/roa'

flicns po3paxyHK! u6 3afiarorucs xi:rrricrro nepegav y

KfI i pospaxoByroTb [epeAaBanrni .rracra nporrrixnr.Ix [epeAaLI.

ix nu6upax'r 3 yMoBrr :a6esneqe'H.{ ltarcurvla:rrnoi

isreHcrlnnoc'ri posroHy anrolto6il.a, nnaxaroqn, ulo cepeAHl
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[ory)KHocrl rrpa po3rorii Ha Ko)KHifr i: nepe4av ogearosi,
ro6ro po:riu na xoxrlifr nepegaui e4ifrcurcelbc.s irpa sMiHi
qacrora o6epraHHr KoriH.racroro BaJra r .noryxHocri 2azr-yHa
B THX caMr.rx Melxax: nign'"  Ea l t  eieixN'" i lo N'  n(puc. 3.15).

Ocxilrr<a ltix qacrororo oOepranrlx i runugicicrro
aeronao6ix-s 3B's3oK niirililtuwit, r'o 3ane)Kuocri v vtp no pirx

N":N,,,, 4v
Hoxsoi nepe4aui rroAaxlrEcs

rt," 
'""7-d. 

l' ilpsMl4Mlzt nisi.snau I, II, III, IV,
q uo Br.{xoA.sT6 3 irorraTKy

KoopAr,rr{ar. Il{px posroni Ha

.; nepruifr nepegavi urna4xicrr
/r aBTorvlo6inq :nriuroeruc s sin V t
f, Ao V 1 (npxnaa V1 - V r), a
l l  , ' o n - n ^ n  ^ F  ^ ^ ^ ^ - , = - -  -t.-- l rr qacTOTa o6epranHx rOriir+_nn--n!----;:"e qacroro DaIra _ Bl.E n e Ao tj e.Frzc. 3.I5. Bw6ip ltricrs roc.{rner{Hs ruBlrAxocri

nepedaeaLtbnux qucen V' , nFrnpo,it*tux""p:;;;; ;;.;'&:*T:fr:" .x3",i:H
BTparoro runv4r<ocri 3a rtrac nepeMp{Kar{H, fiepetraq, ,o 

"rrrrn3Hra>KeHn[ qacrorr4 o6epraHnx nig n e EO hn anrouo6i;b
rroqrrHae po3farrf,rrrcx ua gpyrifi nepegaui si rrrnnnricrw v'2,
pieuorc V"1. y npoqeci po3roHy Ha Apyrift uepe4a,ii
aerovro6irb roc.{rae nrnugrocri v"z, d rcorinqacruit nan n"u i
T.A. Tarcana qfiHoM, npu posroHi Ha lygr_xxifr nepeAa.ri
n_gryxHicrb ABr4fyFra suinroerrcr B oAHaKoBr{x Mex{ar _ eiA
N n Io N n, ro6ro.cepe4ni :a posrin nory)KHocri Ha 6y4r_xrifr
nepe4avi o4Haxoni.

3 or:rx4y Ha re rrlo V t : V'z i V"z : V'3 MolKHa
BCTaHOBr4TIZ CninnignomeHH-{ Mr)K rrepeA aBarrbrrr4Mz\ t]pt c raMrl
KII. Brzropzc:roByroqrl Sc
V l : 0 , 3 7 7  ( d '  t x  e  /  t t * 1  '  L ! s ,
V  z :  0 , 3 7 7  r d '  t r  e  /  u * 2 .  u s ,
l r.A. flpvpinnxnurz 3r{aqeHrr
oAep)KaMO:
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n" : n" 
, 

'"  - '"  
ir . ! .

Ll*t  u*2 u*2 u*3

a6o n garanbHoMy BvrnflAi

U.,  i l  - ' ,  U, t
. J : - : - :

U *z  i l *3  U*4

u. .  ,  n^
7 t  n

= const. (3.68)

OrpuuaHzfi saKou 3MiHn IIepeAaBiInbHI4x r{I4cen KII crauonurr

reoMerpr4r{Hy nporpecirc, rlo Aae Moxnl4BicTb 3a eiAoIvrHIv{I4

nepeAaBanbHHMrr qucnaMH nepllloi i npxruoi nepeAar{

o6.rucrr,rrr4 nepeAaBilnbHi tll4cna npoMixHLIX ileperaq. ixHe

3HaqeHHfi O6.rUCrrOlOTb 3a (bopMynorc:

', :'1[fi1 ' (3.6e)

Ie n - KurEKlCTb CTyneHiB B KfI, y - roptAKoBI,Ifr HOMep
nepeAaqi.

O4nar Ha npaKTIdIIi .racro Kopl4crylorbct ptAoM, tKHfi

Aerrlo nigpisnxerbcr BiA reoMerpuqHoro

U * t  
, U * z  , U r t  , . . . r U * - t

U*2  U*3  U*4  uK

Hepinnicrr cBiA.{r4Tb rrpo re, Iqo ilepe.qaBilnbHi rrncra Ha
Br.rilI}tx nepeAaqax po3TalxoBaHi 6nux.{e oAHe Ao oAHofo
(upzdnu:uo Ha 5-I5o ), nix Ha Hl{xqux. I{e o6yrvroBJleHo rlIM,
IIIo 3anac rloTyxHocTi N1 ua BrIIIII{X nepelaqax (puc.3.7I, 6)
MeHruzfr, six na HHXrrHx. Touy nprl oAHaKoBifi cepeluifr sa
po3riH noryxHocri 4euryua (puc. 3.15) inrencueHicrr
po3roHy Ha Hr,DKqr.rx nepeAaqax Moxe 6yru xpaqoro, a Ha
Br.rqrrx - ripnroro. -f,ruo zdnusuru nepeAaBilnbHi tlucna Ha
Bt4rrlt4x flepeAatrax, To cepeAHt 3a po3riH rlory)I(Hicrb
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g6i.nrruurrcx, fi iureHcr,rgHicrr po3roHy 3pocre. B ocrauHrouy
Mo)KHa rrepeKor{arr4cA, 3arwrcaBllrl4 $opuyny (3.18) e inuronry
BHIT,S.trI:

^  - - u . . - u ^ ' V
fi 

" 
= 1165 ---:--------:-- .

.  t d

(3 70)

3 (3.70) BvrilrulBae) IrIo qI4M MeHIrIoro e pl3HI4IIs Ml)K

nepe.qaBanbHrrMlr rlttcraMvl ar,( BI{MKHeHOI HTDKtIOI i BUIIIOI

ilepe,uar{i, Tr.rM MeHure nadiuun n" (f/ BBaxaeMo nocrifiHoro) i
Tr4M 3 6inrmoi nory)KHocri 4nuryHa roqHerbcfl po:riH Ha

nnuifi nepe4avi (Aur.. n'"' i N"' ua puc. 3.15). flpunycruuo,

IrIo nepeAaBaJrbHl qr.rcJla nepuroi nepe4avi Lr*1: 3,67, gpyroi

u*2:2,10, rperroi up: T,36 i uerneproT u*a: 1,0 o6paHi na
o*roni psAy (3.68). Toai nicns repeMrrKaHHt s nepuoi
nepegavi Ha Apyry qacrora. o6epraHHr xoliH'racroro BaJIa
3Hrr3r,rTbc.fi 3 he AO ne I po3flH Ha Apyrll4 nepeAatll

sAificuramcr 3 rloryxsicrro ABLITyHa N" ro N 
". 

Te caue
ni46ynaerrcx i uicn.fl ynilmrieHur rperroi i ueruepaoi
nepe4avi. O4narc, flKUIo nepe4avi s6nnxeHi (nanpnr<na4,
ux2 : 2,5), ro nicrls ynilmHeHur 4pyroi uepe4aui (3.70)
qacrora o6eprauua xoriigqacroro.BaJla n 

_e 
3rvl3prrbcfl He.ro n 

?.
a, Harrpr4KnaA, Ao n e I po3nH 3ArI'ICHpITbCt 3 olJlblrrol

noryxrHocri 4naryHa N], ro6ro cepeAHff sa po:riH noryx-

uicu 6yaa BI4IrIorc. 36naxeHug BeJIITqI4H rIepeAaBanbHVX
qucen MomHa BI4KoHarfl IIrJLf,xoM s6im[eHHs xilrxocri

nepeAaq. Hafixparqufi pe:ynrrar Aana 6 6escryniuvacra KfI,

rrlo Mae B 3aAaHoMy .4ianaeoni 6eglciHeqso BenIzKy riarricrr

nepeAaBanbHr4x rrI4ceJI" I{e sa6esne.rye asrolulo6irro 3
garalnMvr napaMerpaMl,I oIrrI,IMaJIbHi rsroeo-utsuArcicHi
BJracrr.rBocrl, ToMy rrlo npn s6iDureHHi a6o gnzxenni

rueaAxocri ABrrryH Mo)Ke nocrifrHo IrpaIIroBarI4 n pexuui

MaKcr4MzrJrbnoi noryxuocri src HaciriAor siAnosi.qnoi gnainu

rrepeAaBzlnbHoro q:acra n 6escryuiu'racrifi rpaucnricii.
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Po:riu aerorao6irs s 6escrynin.racrorc Kn Mo)KHa
no4innru Ha ABa era[r4. Ha neplrouy niH s4ificuroerbcs npa
nocrifinolry MaKcr4MarTbHoMy neperaBzrnbrroMy ql,rcJn tinnx.
lnIaryH :ruisroe tracrory o6eprauirx sia ltntin .4o n, a
noryxHicm - eil No*in Io Nno, (pzc. 3.16).

llic:rs AocrrHeHHA ABut-
ryrroM pe)KilMy lraxczuanrHoi
noryxuocri, nepeAaBanbHe
rrprcno KII nnaBHo 3MeHrry-
erbc.f,. 3 Soprrrynu (3.70)
Br4AHO, IIIO HeBenr,IKe 3MeH-
rxeHHt llepeAaBanbHofo qucila

uK npz3BoAHTb TaKOX AO
HeBeJrrzKofo na.qiHns qacrorn

o6epranHx ronin.racroro eara i
nory)KHocri 4nzryna. Maro.ru
,4OCTaTHEO BeJrr4Ke r{HcJIo nepe-

4.aBanbHilx rtucer i unaeHo
3MeHlryrcqn iiHro BeJrrrqr.rHy, Mo)KHa sa6esneqzra po6ory
ABI4ryHa e pexraui MaKcrrMaJrbuoi noryxHocri. Taxvlr qr.rHoM
Ha ,4pyfoMy eTanl po3roHy nepelaBanbHe qr.rcJro rrJraBHo
3MeHrrryeTbc ) a ABHTyH lrparlrce B pexrrMt uarcczlra:nuoi
noryxuocri.

lurtawriuua xapaKTepr,rcTliKa aeroNao6irs, yKoMrrJrer(-
ToBaHoro 6escryniHvacroro KfI, cxna4aerbcs 3 .{Box rinox.
fleprua ritxa ae (puc. 3.I7), orpraruaHa nnfl. nepmoro erany
po3roHy npu N,raKcLrManbHoMy [epe.qaroqHoMy .rprcri t!^* i
sluilrHoro rroryxcnicrro. Apyra ri.lrrca ecde siAuosiAae ApyFoMy
eTany po3foHy, KoJrr4 nepeAaBanbHe rrr{cJro rrJraBHo
3MeHury€Tbcr, a ABHTyH rrpauloe e pexzvi varcptnralrnoi
noryxHocri N.u*.

Pnc. 3.16. Emanu poszony
aemouo6ina

s 6escmyninvacmon RII
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Puc. 3.17 . fpaQir< duuauiqnoi xaparcmepucmuKu
aemouo6ina s 6escmyniHqacmoto nepedaverc

flpu o6vvcnenni 4uuanaivHoro $axropa Anr nepmoro erarry y
Sopvyni (3.19) rsfoBe sycr4nm P* ua BeAyqrrx Korrecax
po3paxoByrorb raK, .slc i An.s cxi.q.racroi Kff, ui4cranvrBrrrvr ttma.K
zatvricts u*:

Do,
(M"  . r ^u* .uo .T- ) / ru  -  e* (3.7r)

finn Apyroro erany po3roHy P* o6qucnrorcru 3
Soprvrynu (3.51), niAcraezeruv saNaicrr nory)KHocri sa
BeAyqr4x KoJrecax l/* ii ruaxcuManbHe 3HaqeHH.f, N"^ 4^

G

D  -  N " ^ * ' T ^
r * . u *  -  

V
(3.72)

@opuyna (3.72) rroKa3ye, uo rrr4ceJrbHr4K 3an:axraerbcs.
ilpaKTuqHo nocriiiHzna, i, onKe, P* ,nu* sN{iHroerrc-{ rirrrra sa
paxyHoK slainu urnz4rocri V asrov,oiins sa rinep6oliunuru
3aKoHoM. Toai ,qfinaNli.ruufi $arrop (3.72) Bu3Haqaerbc.f,
Brrpa3oM
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Du"d" _ (ff-u* -r/)lv - Pw

G
(3.73)

(3.74)

(3.7s)

LflsaAricrr aeror\ao6irs : 6escryuin.racroi KII
o6.rzcrrorcrb Ha ocnoni $oprraynu (3.18). .{rir nepuroro erany
ganricrr u* nigclanlflrorb Ltrnax

,. - l lc
V," = 0,377

u ^ u ^ ' u o

finr 4pyroro erany 3aMicrb nuri4crawtflrorb k7,1

V" rd "  =  0 ,377  ' l a ' f i u
u * ' u o

Y Sopuynax (3.74) i (3.75) BerII{rrHHr.r nu i u* - 3MiHHl.
.f,*ttto nopiBHsrra IHHaMirrHi xapaKrepr4crrrKrr (prac. 3.17)
aeroln{o6inr s 6ercryninqacroro (cyUimni ninii) i
qorupucrynin.racroro (urrpuxoni ninii) KfI aff BrrrraAKy, Konr4
Ltmax:11p1, TO MOXHa Xlil'1l]/r BI,ICHOBKy, rrIO Ha neprUOUy erani
po3roHy (rinra as) rcpuni 4unauivHoro $ar<ropa npr4
ycrauonqi o6ox KfI s6irarcrrcg. Ha 4pyrouy erani po3roHy
xapaKTepl{crkrKur s6irarorrc.x Jrr{rrre B ToMy BI4Ira.qKy, Konrz
.4Br.rryH asroN,ro6inx :i cryningacroro KfI euxoAr.rrb Ha pe)KuM
MaKcHMzlJrbHoi ilory)KHocri (ro.rxn c) B) d, i e). Ha scix iHurzx
pex{r.rMax po6oru ABvlnyHa Ar4HaMiqHr,rfr Saxrop 6insrullfr npra
ycranonqi 6escryninuacroi KfI. Tarnnr qr,rHoM 6escryniHvacra
KfI rvroxe sa6esnequru asroNro6inro rpaqi rrroBo-rrrBa4xicui
nnacrunocri, nix cryninvacra. O.qsax nepeBara
6escryniHvacroi KfI BuflBvtrbcs. Jrzrle B ToMy BHna,4Ky, Konrall
KK,{ 6y,ue He Hr.Dxqr4fi, uix y cryninvacroi KfI. Pea:mHi
xoHcrpyrqii 6escryniHvacrux nepeAaq (ri4po4nnaviuni,
eneKTpoMexani.rHi ra iH.) Marorb KK.{ aeIqo nzx.rlrfi, rrbx
Mexani'{Hi cryniHuacri nepe4avi. Tolty p.nfl peanr,Hoi
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KoHcrpyKuii 6escryniuuacroi uepe4a.ri KpI4Ba Azsauiquoi
xapaKTepr{craKrl npofi.qe Hllxqe (urrpuxona niHiq A rta
p u c . 3 . 1 7 ) .

Maroqu 4i*rauivuy xapaKTepllcrl{Ky aerolao6ins 3
6escryniHvacroro Kf,I, lroxH a o6'rucrurn i.ioro rlpl4cKoperlH-f,
sa $opuynoro (3.31). BiauinHicrr 6y4e rII4IrIe y nzsHavenHi
roeSiqieHra o6niry o6epronnx naac. ,{nr nepruoro erally
po3roHy rlefi xoe$iqient po3paxoBylorb 3a $oprvrynoro (3.5),
gaMinueItlv s Lrlir u * \ra umax

5 ,  = 1 +
J 0 6

J " . u t ^ * . u t  . r l  , 4.+ + G76)
G r ; G,"2, d

Ha 4pyrorvry eraui po3rouy ABI4ryH npallrce y cranoMy
pexuui, uo ei.4nosi4ae pexzuy MaKcl4Mansuoi noryxnocri i
Ha posriu o6epronux Mac ABHryHa noryxnicrb He
Brirpaqaerbc-a. Tolry xoetpiqieur po3paxoBytorb 3a Sopuynoro:

>J, s
O ;  = l r  :r Bcde 

rj G
(3.77)

3.9, BnnraB eKcnnyaraqifi HHx Qaxropie
Ha rgroBo-luBlrAKicHi anacrvlBocri aBToMoSinc

3aqsreHi ezrorieHflroM BeJII4qI4HI,I noKa3Hzris r.flroeo-

urentrricHux BJracrllBocrefi aificni nurue sa nepnoi r<orrl6inauii
yMoB pyxy anrorvro6inx. Peanuri )K BeJlrrquHra uoragHraxis

Mo)Kyrb 3HaqHo ni4pi:nxrzcx sia po3paxyHKoBl{x i

eKcnepr4MeHTaJIbHLIX. llpzvunauu ni4xnneHb Mo)Kyrs 6yru,

Hanpr4KnaA, 3Ivtiua rexHi.Inoro craHy aeroN{o6inx fi yvon fioro

ercnrvarauii.
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TexHi,tuuil cmaH aamouao1ina B[43HaLrae fioro
nplr4arHicrb no BI4KOFIaHHfl rlepeBe3eHH.fl nauraxis qI4

nacaxupin i per:raueHTyerbcs iHcrpyxqixMr'I 3 rexniqnoro
odcnyroeyBaHrlfl. y upoueci Bcboro repnainy cly>x6v
asroN{o6ir.s fioro rexlri.IHufr crar{ noripuryerrcx qepe3

3HorrryBaHHr getarefi, flopyrrenH.s peryJlroBal{b it inurux
Hecnpannocrefr, u1o 3HHXye lioro ercnnyararliftHi

BJlacrr4Bocri. Tax, HanplrKna4, 3rtro[IeHHt nopIUHeBHx rcineur i

ulrniH4pie a6o seulilbHe lrpl4nflraHHq Klanauia, ua.f,sHicrt

Harapy na criHxax KaMepn 3ropaHn.s, HenpaBIInbHa ycrarlotsKa

3anaJrIoBaHHt npH3BOIqrb Ao 3MeHUreHH-fl nOTyXHoCTT

ABrdryHa anrono6iris. flpz HenpaBllnbHoMy perynronaHui

ni4nrnuHzrin s6iriruryForbcfl Brrrparv noryxHocri ua reprx e

rpaucrr,ricii i xonoeifr qactilHi. rlacrra Btrrpar noryxHocri e
rpaucnricii Moxe 3HaqHO 3pocrt4 rIpI4 BuKopucransi MacrvIra,
rrlo He siAnoei.qae iHcrpyrqii.

floryxuicrb rBrrryHa Mo)Ke raKox grrtiHrosarIac.fl

3aJre)KHo ni1 yaoe eKcmyamatli| aemouo6ina. flpra po6ori

asroNao6irg e :]lrl,{osafi qac uepe3 rII43bKy rel{rleparypy
uoripuryrcrbcr yMoBI,r cyrnriuroyraopeHHt flaJruBa i :pocrae
eiAAa.ra rerrna e aruoc$epy. Po6ora aeroN{o5ir-r e ylvloBax

)KapKoro r<niiuary noB'q3aHa s neperpiBaHlltM rBHryHa,
noripureuu.au Ha[oBHeHHx uu,niuapis rBvryHa r{epe3

3HHxeHHfl rqirusocri nonirpx.
Ercnnyaraqix asroN{o6ir-[ n ripcrr<Hx Ivricqeeocrxx

ycKnaAHeHa r{epe3 3MeHIIIeHHI aruoc$epuoro rLrcry, rIIo
ilprr3BoArrru 4o noriprueHHs HanoBHeHH.a uuniu4pin 4ezryua i
naAiHHs noryxuocri.

IurencueHicrr pyxy aBrorpaHcrloprHl.rx saco6ie e

oAHrrM ig ronoBHrrx Saxropie, qo o6naexyrorb rtroBo-
urezAKicHi sracrasocri aero${o6irs. flpa sna.rHifi
irneHcrasHocri pyxy ua 4oposi is urapuHoro npoiaHoi.{acrunl4
7 tvt o6riu crae HeMolKJII4Bt4M, i ureaAxicrr SyAr-xxoro
anrouo6i:rg BH3Haqaerbc,g ylKe He rsrroBo-ursnAxicHuN{Ia
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BJracTr.IBOCTtMI4, a rrrBr4AKicTro nafi6insru ilomupeHr4x
BaHTax(Hr4x asroN{o6irin. Yci sa3ua.reHi $arropz cflpurrorr
3HuxeHHro noxasnuxis rrroBo-rrrBll.[xicHux eracrasocrefr
asroNao6irg.

3.10. Brnpo6yBaHHe Ha reroBo-lxBt44KicHi
B,|ACT}IBOCTi

Meroro rsroBo-rxBuAxicuux nunpo6ynanr anroMo6i[q
e Br43Haqenns fioro rrroBo-trrBu4r<iciroi xapaKTeprrctuxu it
iuruux noxasHr.Ixie. BrzsHa.rau4 noKa3HzKI4 TsroBo-
runz4ricHux BJracrr4Bocrefi uoxHa AR y na6oparopur.rx, rar i u
4opoxHix yMoBax.

T.f,rosa xapaKTepr{crvKa asrolao6irfi. Bvpa}xae
sanexuicru TrroBoro 3ycunls Ha BeAyqux KoJrecax p- sia
urua4xocri pyxy aBToMo6in-s Z. Ii o4epxyroru a6o lra ncix, a6o
na srificr oaHifi nepe4avi. Cupouleua rrroBa xapaKrepr.rcrprKa
BKa3ye Ha 3urn€x(HicG eiffiHoro rsroBoro 3ycHrrns P3 Ha raK)/
aeroNao6irx eig urnu4xocri fioro pyxy.

V :ra6op aropHr4x yMoB ax r-sroBa xapaKTepu cruKa MolKe
6yrn orpuMana npra nzupo6ynauni Ha creugi, rrpr{HuurroBy
cxeMy sKoro HaBeAeHo Ha prac. 3.18. Be4yvi Koneca
asror.{o6irfl cur{parorbcr Ha crpivr<y, flepero4Hyry qepes ABa

Ptrc. 3.18. Cxeaa cmeuda
dna eusuaraeuun mneoeoi

xapaKmepucmuKu
aemouo6inn

6apa6ayu.,.{nx siueHnreHHr reprt
uix crpi.rroro i ii oropHoro
noBepxHero crBoprororu nosi-
TprHy noAyrrrKy. Eapa6au 1
3'e4uauzfi 3 eneKTpofzlrrbMoM, 3a
AOIIOMO|Orc ,{Koro Mo)KHa nJIaBHO
gnaiHroeatu HaBaHTDKeHHT Ha
BeAyqt4x KoJrecax anrovo6irs.

Binrne rtfoBe 3ycrrnJlt
BIZMIpIOTOTb

I t 2
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AlrHaMoMeTpoM 2, a rroBHe TrfoBe 3ycunnr Ha BeAyqr4x
KoJrecax Mo)Ke 6yra pospaxoBaHe sa $opuyloro:

P * = P d * F - f .

Y 4opoxHix yMoBax

(3.78)

T-f,IOBO-[IBII,4K1CHA

xapaKTepr{crr4Ka Mo)Ke 6y'rn orprrMaHa 3a AorroMororo
.uI4 H aM O M eTp r,r r{H O rO IIp14qeIIa, Iqo 6yrcupyerrcr

Bunripuouu npnnunpo6onyBarrr4M asrolao6ireM.
BHnpooyBaHHl 3a AorroN{ororo Ar4HaMoMeTpa TrfoBe 3ycvnn*
Ha raKy, a raKo)K urnu4xicrr pyxy anromo6ilr, MoxHa
no6yAyBaru rpuai 3ane)KHocri P*: J(D. npu rlboMy r.flroBe
3y cr4rrrrfl. po3paxoByrorb 3a (popuynoro :

+ P 7 + P - ,P * = F d (3.7e)

Ie P a - TrroBe sycwrrs. Ha faKy, nuuipffiaHe 3a AorroMororo
.{I4HaMoMerpai h i P* - czJrr4 onopy KoqeHHro i uorirpro
(o4epxyrorb npa Ao.4arKoBr,rx eunpo6yBaHHrx t21 l) .

Tsrona xapaKTepr{crrrKa qilxoru Brr3Haqae rrroBo-
tuez4ricHi enacrusocri anrolro6inx, oIHaK iI oAep)KaHH_f,
roB'r3aHe 3 BeJrr4Kr4M o6csrou nrnpo6ynaHr. 34e6inbrrroro
Ars ouiHroBaHur rrroBo-IlrBu4riculrx EJlacruBocrefr aocnrr
Bu3Ha'qurLr naneneHi e 3.1 noxa3HuKn.

Maxcunantay uteudrcicmt V^u* Br.r3Harrarorr npH pyci
Ha nuu1ifr nepe4aui n ropo6qi nepeAar{. Po:rin wae 6yru
gocrarniu AnrI AocrfHeHHt crzuroi uaxclrrraa-rrruoi rusu,rrocri
4o n'i:4y y nznaipronanbHy 4inxnr<y. Posriu i npoxo4xeHru
Ainsnr<u po6nxrr npu noeHifr noAa.ri ranuBa. r{ac
npoxoA)KeHHr Ain.ssrv (enzvafiHo I rrrr) nuuiprororr :a
.4ouoMororc aBToMarv qHux nplrcrpoi'n.

Vtwoeny MaKcu,ytanbHy weudxicmb Vmaxw, ro6ro
Hafr6inrury nreraAricrr anrouo6inx, uo po3Br4Baerbc.s lra
nzuiprona-nruifr 4inxHqi lonxuuoro 400 M nicn.s po3roHy 3
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Micqs 3 nepeKnroqeHH.sM nepeAaq Ha Ilntxy 1600 ru npr{ pycr 3
noBHoro IloAar{em ilarLrBa" BI{3HaqaIoTb 3a cepe.4HlM qacoM
npoxoAxeHH.a eralriproeanrHoi AirsHrH y ABox B3aeMonpo-
THJre)KHrzx HanprMKax. Yuonua MaKcrrMaJIbHa urelaAricrr
xapaKTeplr3ye runu.qricHi tvtox.rrrzeocri aeroN{o6irg nptr
o6naexeuouy ilrrrrxy po3roHy, roSro B yMoBax, ilIo Marorb
rraicue Ha Aoporax 3araJlbHofo KoprrcryBaHHr B noroqi
rpaHcrropTy.

Vuc poszony na zadanomy ulnflxy 400 m, 1000 tw i do
sadauoi taeudxocmi nagHaqarcTb rlpt4 posroHi B Tr4x caMl{x
yMOBax, y f,Kr4x uauiproeanu ilonepeAnifr noxa:Hur.

Illeudxicny xapaKmepucmuKy poszin-eu6iz Br43Ha-
qarorb npr{ po3roui r nicrry 3 IIoBHoro noAarrerc [anl{Ba Ao
V^u, Ha rrrnrxy 2000 rra i na6iry Ao 3ynr4HKrt. fTpu posroni
nepeMrlKanHr nepeAar{ ni4 nzxvoi go nurqoi sAificHrcrcrb fIpI,I
.racrori n y, iloriM ITIBITAKHM BI4MI4KaHH.SM flep eAaq aeroNfo 6 im
nepeBor{Tb y pexr.rM ua6iry.

Illeudxicny xapsKmepacmuKy poszolty ltu auu4ifi
nepeduai Brr3Haqarorb nprr posroni 'na eru1ifr uepe4avi ni4
nrnrz4xocri V*in lo urnu4rocri, rqo ni4noBigae n7s, upra pisr<olry
i nonnouy HarucKaHHi na nelam nonaqi ilarnBa i yrpunranui
ii e raxouy uonoxenui Ao rinqs posroHy.

Illeudxiuto xdpsKmepucmuKs nu dopozi is sJvtiHuuM
nodoffitcuiM npofiinen craHoBarb ganexnicrr cepe4uroi
urefirxocri pyxy ei4 MaKcHMaJIbHo Aoilycruruoi (o6ue)KenH.s
ursr,rAxocri) npu npoi'sgi ezuipronamnoi AirsHKI,I AoB)KLIHoro
10-15 r<rra. linanKa rIoBrrHHa Marv npxuoniHifrnufr npo$inr,
npr4rroMy Ha HboMy tv'ae 6ytu He MeHIxe Hix oAI,rH uilfiou i
cnycK AoBXHHoro 600-800 u ra xpyricrb He MeHrre rrix 4o/o.
MiuinaanrHa ruauAricm o6uexenss 30 r<rralroA, inuri
BcTaI{OBnIoIoTbC.f, KpaTHHMLI 1 0 rv/rol.

Miuhtnwny cmiltxy uteadxicmb pyxy asro\,Io6irs
Brz3Haqarorb Ha npsMifr nepe4aui. Buruipa po6nxrr Ha ABox
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nocJriAoBHo po3TarxoBaHl4x Ailssxax mnsxy AoBTKHHoIo 100 u

Kox(Ha s eiac:raH.{N4u uix Eluv,pr.200-300 u.
Mancumant'uail nidilo.na BH3HaEIarorb npl4 pyci

anrorrao6ins Ha nr.rxqifr nepe4aui r<opo6xra nepeAart i

Ao.qarKoBoi ropo6xz, sKUIo V : const, i npu nosHifr uoAa.{i
rraJftrBa. flpu rlboMy Bl4Kopl4croBylorb p,xA nilfrorvrin :i
rxryrrHr.rM noKpHTTsM i s nocrynoBo s6ilruryeaHzlr
uo4onxniu yxlrnoM (2A,30,40, 50, 60%).

Cmuna weudxicmb Ha ssmellcHowy nidito*ti BIIIIIIBae

Ha cepeAHro ruellAxicrr pyxy anrouo6in.a i tpaucnoprHoro
rroroKy (nueHa.raerbcr Ha 3arffKr{oMy niafiovi nugna.ieHoi

4onxuura). 3a icnyrovlrMl4 HopMarilBaMv aeronoi'34 is nosHlan{
HaBaHralKeHHrM npu pyci ro cyxoMy rBepAoMy pinnorrry

[oKpr,rrrro noBr{HeH ronarv niafiov BeJILIqI4Horo 3yu,

AoBXaHoro He MeHIIre six 3 KM nprl cra-niir urnu4xocri 6insnre
a6o pirHifr 30 xrra/roa.

trIpucxopeHHn npa poszoui (uaxcurr,rarsni i cepe4ui ua

neperaqax) nrzsnauarorr noreHllifrHi vox:rusocri aeroN{o6irs
npu o6ronax.

t .

KonrponbHi 3annraHHr i gaeAaHHc

Afls caMonepeBipKt4

flxuttu noKa3Hr4KaMLI oqiurororu TsroBo-IrlBulxicni
BJracrr4Bocri aeroNro6irs?
-fr<i $ar<ropr{ Bnnr4Barorb Ha Benl4qlaily r<oe$iqieuta o6nixy
o6eproeux Mac aBToMo6in-s?
IIJo ua:unarorr pinnqHHtM r.flroBoro 6arnucy i rpa$ixort
r.srosoi xapaKTepil crI4KI{ aeroN,Io6in"s?
II{o }ra3raBa}orb 4unauiuHralt $axroporra i rpa$irovr

4nnarraiunoi xaparrep vncrvtKr aeroN{o6int?
5. floscsiru uocni4onuicrr no6y4onv rpaQmrn

npr4cKopeHHs, qacy i urnxxy po3roHy asro\do6ir.fl.

2.

a
J .

4"
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r-
6 . Ilo Ha3rlBarorb pinnxnruu noryxriicuoro 1atancy i

rp arpirorvr noryxnicnoro 6anancy anrorr,lo6in-a?
.f r<i xoHcrpyxrxnui napaMerpl4 fr ercnlyarallifiHi Sarropra
BNJII4BAIOTb HA

asroN{o6ir.s?
T'IOBO-IIIBI'.ZIK1CHl BJIACTHBOCTI

8. Busnaqre rtroBe 3ycI,IJIn{ t noryxHicrr Ha BeAyqldx
KoJrecax asroN{o6irt rloBHoro Macorc 24 r npn pyci s
nocrifiuoro urnzAxicrro 60 rru/roa na niAfion s : 3' no

4opo: i  s f  :0 ,012.

9. BzsHaqre 4Iauauivuuft Sarrop aeroN{o6irs fA3-53-12
npu fioro pyci uo Aopos.i 3 Y : 0,022 ua r:perifr nepe4avi s
npl{cKopeHurav 0,57 t tl c' .

10. BusHa.rre nprrcKopeHHt anroN,to6ir-f, noBHoro Macorc
1615 rr npu pyci Ha npxuifr nepegaui 3 V: 80 xna/roA no
ropr,r3oHTarlrnifi 4opo:i s .f : 0,014, tKIrIo rtfoBe :ycunnt
craHoBrdrb ll20H, a Sarrop o6riquocri 0,47 (Y' c"lw().
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Poggin 4. TflFOBO-IIBhAKICHI BflACTHBOCTI
ABTOMOEITTIB 3 rl&poM EXAt-trr{ Ho}o
nEPEAAqEIO

4.1. Ilpnnqnn gii ri4pomySrn

Ha cyqacHr.rx asron,{o6irsx pisuux runis mapoKe
3acrocyBaHHr OAepx(anr4 rpancnaicii s ri4pouexaHiqHuvu
nepelarraMH (fMIr). fMIr cKnaAaerbca r rigpo4uHaMiquoi
nepe4a-ri (riapovy$ru a6o ri4porpaHc$opnaaropa) i
nrexalri.rHoro peAyKTopa.

_ flpu ycraHonqi Ha asrolao6irri ri4ponryQru
s6inruye*c-a nnasHicrb pyxaHHr anroMo6ins, crifrxitru pyxy
y Balr(KHX 4opoxHix yMoBax 3 Manorc ursu4ricrrc trpu locr4Tb
nzcor<ifr r<yronifi lrnz4xocri roninqacrofo BaJra lnaryna i
Benr,rroMy KpyrHoMy rraolrenri, 3HmKyrorrc, IuualriqHi
HaBaHTaxceHHr B rpaHcrraicii.

fi4povry$ra (pac. 4.1, a) Mae .qBa po6o.ri Korreca, ruo
3HaxoArrbcr B 3araJrbHoMy raprepi, 3arroBueHonry po6ovoro
pi4znoro. flolanose KoJreco [oB,r3aHe 3 ABr4ryHoM, ryp6i"rra _
3 BeAyrrr4M BaJroM uexani'rsoro pe.4yKTopa 6esuocepe4nro a60
qepe3 MexaHrqHe 3qeflJreHrilr. floMnose i ryp6iHue Koneca
po3TarrroByrorB 3 MzUrrrM npouixxona rax, u106 Mixnonareei
KaHaJrrr orHoFo 6ynu npo4oB)KeHHrrM rcauaris inuroro. Jlonari
rroMrroBoro KoJreca Brrlr,rBarorb ua piguuy, uqo, nurituoBrrlr4 3
ir,rixnonarenrax rauaris rloMnoBoro KoJreca, nolanae B
nixnonaresi xaHanz ryp6inuoro, 3Myxryrcqu fr oro o6eprarzcx.
Y ri4porvry(prr.r rpyrnzfr lroueHr na ryp6inuo*y noo..i M*,6es
ypaxyBaHHr seHfl.rnrqifrHax Br{Tpar 6yl" 4opinuronarur

Ha roMrroBouy i ryp6iiruonry KoJrecax siAroeilHo.
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Taxau qr4HoM, KK,.{ riaponaySru

-  M ^ ' f i r ,  -  f r *

M r ' f i ,  n n
(4.r)

fpa$ir 3zrrrexuocri r7,, : J(n*/nr) i M*: fln*ln") Ha3IrBalorb
x&p aKmep ucmuKoru zidpotwyfi mu (puc.4.l, 6) .

Puc.4.I. Cxerua (a) i xaparcmepucmuKa (6) zidpouyfumu

Koncrpyxu4BHi napaMerpu ri4pouyQru ni46zparom
TaK, nlo [pr4 rrepeAa.Ii Nlaxcztualruoi rloryxHocri 4uaryHa
4u, : 0,97-0,9'75, a rrpt4 qacrKoBt4x HaBaHTax(eHH.f,x Moxe
Aocrrarr4 0,985. flpra synuneHifi ryp6uni MoMeHr M*
MaKcI4MaJIbuuir, a 4 ̂ , : 0.

fiaporuy(prrr tK caMo criirrruir, N{exaHisN{ He o.{epxilnl4
ur,rpoKoro 3acTocyBaHHt, IIep[I 3a Bce ToMy, qo npu ix
ycranonqi 3Hplxyerbc s, naJrvIB:na eronoMi-IHicrr asro\,I o6ilr.,
flpuquHoro qoro e HeMr{Hyqe npocnv3aHHt rIpI4 nepeAaBaHHl
rroryxcHocri, uro BvITpaqaerbcfl. Ha narpinauru pignuu. f1pu
nepe4aeaHHi nar<cuualrnoi rlorylrffiocri erparra Ha
lpocnr43aHH.tr Moxyrb craHoBlrrl4 I1%. lpyrorc nplaqlrHoro,

/nn
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rqo neperrrKoAxaJra rrrr4poKoMy 3acrocyBaHrrro ri4polry$r,
Syno s6inureHrrr cKJraAHocri, lricrlcoc'ri i naprocri rpancuicii.

4.2, flBnru{nn Ai'i ri4porpamc@opmaropa

fidpodunaniqHu-M nzpaucfiop"rtantopoM (fAT) e
ri.upo4zHaniuua nepeAar{a rraix IBr4r-yHoM i cnoxileaqeNa
noryxuocri. flepe4aua eueprii B HboMy ni46ynaerrca 3
oAHoqacHoro aBToMar[rrHoro i 6eecryninqacroro s\diHoro
KpyrHoro MoMeHTy i .racrorr4 o6epraunx.

y fAT ni46ynarorucfl ABa ocuosHi rpo{ecu: cnoqarKy
tuexasiqua eHeprix, ni.qne.4ena ni4 4nrzryna Ao BeAyqofo Bana
riaporpaHc$opnraropa, neperBopt4Tbcfl Ha xiHeru.{uy euepriro
po6ovoi pi4uHra i aa:ri ua ir.rexauiqHy eHeprirc Ha BeAeHoMy
nani ri4porpaHcQopuaropa.

Hafrnpocriruafr I-AT (pnc. 4.2, a) cKnaAaerbcr 3
JrollareBrrx xonic: nounonoro 11, BaJI ,aKoro s'e4uaHrzfr s
roniHqacrraM BaJroM ABr.rryrra; ryp6iHHoro T, 3B'fl3aHoro 3
rpaHcnaicieio, i pearropa P, saxpinneuoro qepe3 My$ry
simuoro xo,4y 3 rapreporu f,{T.

Puc.4.2. Cxeua fff @) i pyx uacmrcu piduuu (6) no nonami
not4noqozo rconeca fnT
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flpn o6epranui uounoBoro KoJIec a piauYa 3HaxoAI'ITbcfl

s N{ixnonareBoMy upocropi i nia Aieio cun iHepuii roquHae

pyxarrlc.f, rlo Korry qlaprynxuii (aun' crpinxv Ha pvc' 4'2' a): z

noMnoBoro Korleca I/ e ryp6iuYe T, z ryp6iHuoro Kon-eca - y

peaKTop P, a z peaKTopa 3HoBy B rIoMrIoBe Korleco' 9acrrura

eneprii:piavlkr 3 ryp6iHHoro Koneca il-epeAaerbcx ua fioro nan'

Iuo 3s'q3auI'rft r ueprl'IHHI4M BarIoM KfI' Pear<rop sa6esneuye

rrJIaBHe, 6es yAapin, HaAxo.{xeHnxpigvtuu B IroMIIoBe Korleco'
'[trt- 

z'icyvavut' npl{Hul{ry Aii fAT po3rnxHeMo

po3ropHerlHt JIoIIareBoro KoJIeca Ha nnoullHy (pnc' 4'2' 6)'

q*uro qepe3 KoJIeco nporircae prnvrna' To Ha HboMy

crBoproerbct KpyrHI'Ifr tvtoueHt, ulo 4opinuroe sN{iHi MoMeHTa

xinrxocri PYxY Pi4uuu:

re ffix - Maca piguuu, qo nporirae qepe3 KoJIeca f[T n

oAr.rHllurc qacy; V i V'- BeKTopI{ a6conrorsux ursuArocrefi

pfr"t" sian;;aHo Ha BxoAl B KoJIeco i sflxo'4i 3 H6oro

ui[to"iano; r r R - uneqi 4ii nerropie a6conrcTHllx IIrBI'IA-

xocreft pi4unn na nxoAi i efixo.qi eiAuosiAHo ; u' I u" - BeKToprr'

nep eHocgt4x rrrBrrAKOCTe fi piguuu na sxoAi i nnxoli eiAn osiAgo'

flpu nraseAeHHi 0 pvryn lrrls' BI'BHar{eHruI BeJIuqIrH

,.pyt""^ toNrenris rru uoottui f,{T spo6uuo 3TY11:r1y-I].1]:,
- npn fleperxaHHi pi4rnla 3 oAHoro KoJIeca B rHIIre BlAcyrHl

froro erparu, ro6to BrTparapi4um B oAl'Inrrqrc qacy qepe3

KoXHg KoJIeco oAHaKoBa: //Icr"n : /\rx 'm : fl'ltrc'P : /77ati

- HanptMox ii noroKy He slltiHrolorrcr' to6ro [apaMerpla

pyxy pi4Iauu npl4 ellxoAi 3 rloMrloBoro Korleca

rtpi""totorb rlapaMerpaM BxoAy n ryp6iHue KoJIeco' a Ha

sgxoai 3 Hboro 4opieurororr [apaMerpaM BxoAy B

peaKrop i r.in.

M = ffi* '(r '" n-v'r), (4.2)

V , '  '  R n  = [ / '  ' r - ;  V ) '  R n  = V ' o  ' o  ,  V ' o '  R o  = V , ' r ' '

{
(
I
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Clcopacranurr4cb $oprvryloro (4.2)
Irp]ilryl]\e}{1{xNt, o Aep)]drr\r o

r neprur4M

(4.3)Iy ' I  n : ,*,,""V, '  .  R, -V) .rr),

t , .
h4 - = -flr * .\l/,, . R,

It[ P {a \'\

Ae iVIn, Iv[* i Mo Kpyl.Fri rtoMer{Tr4 Ha noMrronor4v.
lyp6iHuonay i peaxlopHoMy Korecax ei4uoni4no.

3iaax <<r,,lisyc>> y Sopuy:ii (4.4) noxa3ye, rr1o snaisa
MoMerrry xirirxocri pyxy B ryp6innorray ro:reci siA,eMHa, Ton4y
rqo rypSina cilox{r,rBae euepriro piptawu.

f,Ion*roxprniuu o6n4ei .racrana $opuy.nz (4.4) ua _l
i z{oAasura ,rini i npaei,raclwan $opnry:r (4.3)-(4.5)" a raKoNC 3
oi'ns/iy Ha apyre A0fiyrueHH.s, oAep)Kr{MO:

M n - M * + M r = A ,

38TIIKII

M,, =  M , +  M o . {4.6)

-rr) ,*\ (4.4)

= w,, 'Vo uo -r ') ,r\
I
I
r

3yrrrzHer{e. v rripy froro posroHy KpyrHHfi uonrenr Ha pearropi
3MeHrrryeTbcr, tqo 3yMOBnro€ 3MeHrrreHH.s MOMeHTy Ha
ryp6iunouy xoneci. 3a neesoi qacrorr.r o6eprau'x ryp6inHoro
Koi'leca piglriaa, BxnrhBaloqu : uei, eirlHo npoxo4ltrr vix
JrorraTaMr4 peaKTopa, He cTBotrlrcrcqu Ha HboMy KpyTHOfO
MoMer{Ty, lo6rro M, = A i Mn, : Mn. f1:ogalrrue s6i.irrueuu.q
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rracToTl4 o6eprauHx ryp6iunoro KoJIeca 3yMoBnIo€ snaiHy 3HaKa

MOMeHry Ha peaKTopi i ao po3KJIHHeHHs My$TH eimHoro

xoAy. Pearcrop noql{Hae o6eprarracx B HanptMKy o6epraHHr

noMrroBoro i ryp6inuoto rolic, f[T uepexoAlzrb Ha pe]crl]t

riapouy$ru M* : Mn. .fxruo pear<rop He BcraHoereHafi ua

vyQri niruroro xoAY, To npfi slvtiHi sHaxa Mrxpyrurlfr ruonenr

Ha ryp6iHHoMy roneci uenurufr nia KpyrHoro MoMeHra

noMrloBoro KoJIeca, ro6ro M^: Mn- Mp

4. 3, Xapa KreprcrllKa rigporpa HcQoprdaropa

Pospisu.arorb rpu xapaKrepl{ c'IYrKrr f AT - 6esposluipny,

HaBaHTax(yBanbHy i sosHirlrHro'
E e:p osrr,ripna craHoBl4rb 3aJIe)KHo cri KK[, ro e$ iuieHra

rpaHc$opuauii i roe$iuiesra rIepBI4HHoro MoMeHra Bu nepe-

ri"-i"o.o eiAHorueHnx f,{T (puc.4.3). KK'{ - ue si.4Ho-
rrreHH.rr rlorylxHocri ryp6iHHoro

KOJreCa Ao rloMrloBoro:

M - ' 1 7 "
1 1 = - 4 = K ' u , ( 4 - 7 )'  

M , . 4 ,

re 4* i ,ln - qacrora o6ePraHnx
ryp6innoro i noNmoeoro xoric eil-
noeiAuo; K: M,,/Mn - roe$iqi-
enr rpaHcsopr,aauii; u : rlrhln -

nepeAaBaJure siAuolilenux f[T.

flpu :6insueuui nepeAaBanbHoro niAuorueunfi KI(A

fr{T (rcpuna Oaec) cloqarKy 3pocrae, Aoc.sraror{u MaKcI4MyMy

(rouxa a), a noriv 3MeHlrlyerbcs. -flrtrlo ri4porpaHc$opruarop

rcoMnnerccnuil, ro6ro peaKTop ycranonneHnfi Ha uy$ri

eiruHoro xoAy, To n ro'{qi a lry$ra sinrHoro xorY

po3KJIIrHIoerrc-{ i f[T nepexoAl'Irb Ha pe)KI4M ri4pouy$ru'

ltt
lljr
jl

$
i;

Pnc.4.3. Eesposuipua
xapaKmepucmurca f[T

I

I

\
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I-\efi pexuM xapaKrepr43yerbcr pinnicrro M* : M". 3 (4.j)
BI4AHo, rqo npu M- : Mn, U : u. Orxe, salexuicrr KK!
ri4pouySrn ei4 uepenaBaJrbHoro ni4uoureHH.fl e npxxroro Oed,
uo Br.rxoAHTb 3 uoqarKy Kooprrrlrar. OAHax npn MaJrux
BeJrrasr4Hax repe.{aBanrHnx ni4lrorreHb u KK! riapouycbru
nreirurzfi nia KK! f{T, ronry BaKopucroBy}orb pe)KHM po6orz
ocraHrrboro. Y roqqi 6 KI(A ri4pouySru Aoc.f,ra€ KKI fAT, i
npra nolanbrxoMy s6im[reHui u nepenur]iye fioro. HaseHicrr
pens4My ri4ponay$ra po3rxraploe AianasoH po6orr4
ri4po4zHal.ri'rHoi nepe4a.ri B rpancrraicii anrorrro6i[s.
Marcranaanrni 3HaqeHH.s KKA fAT cqrarorb 0,88-0,92, a
ri4porvry@r 0,97-0,985.

y ,4e.f,Kr4x rconcrpyrqiax fAT uepe46a'raer6ct
6roxynaHHx flT - TBep,qe cnonyqeHHr noMrroBoro KoJreca 3
ryp6iHnHu, ro4i KK! 4ocxrae o4zHuqi.

Koe0iqieur rpancOopnaqii K Mae MaKcr4MzlrrbHe
3HaqeHHr upz pyci asroN{o6irx s rr,ricqx, xonrz ryp6iHHe KoJreco
HepyxoMe. y rrripy s6imueHHs qacrorr.r o6epraunx
ryp6inHoro KoJreca, a orxe, i z roe$iqiern rpaucsopMarlii
3MeHrxyerbcs. i sa pexunri, ulo nilnoni4ae rovqi 6, crae
6:rusmztr 4o o.qunaqi (R = 1). Mar<cunaanrni BeJrr,rqrlHu
roe$iqieHrin rpancSoplrauii f[T Korrr4Barorbc.r B Mex{ax
2,04,5. f[T is MeHrrrHMr4 3HaqeHHrMkr K^u* Br.rKopncroByrorb
Ha JrerKoBr.rx arrouo6inxx (22,5), a s 6inrrnuuu (2,24,5) -
Ha BaHTaxHZX aBToMo6ilxx, Tflra.r,ax i anro6ycax. Hane4eui
Berurrr.rHn K-u* AoBorf,Tr, rrlo rilporpancsopuarop 6es
vexasiqnoi KII He 3Mox(e sa6esneqafl4 norpi6noro 4iauasouy
nepeAaBanbHHx qr4CeJr, a orx(e, i neo6xi4ruzx rrfoBo-
rnnrr4ricHzx BJlacrr,rBocrefr. Kpirra roro, ycraHoexa MexaHi.rHoi
KfI uoninuye naJTr4 BHy eros olriqHicm anrorvlo6ins.

Hueanmaucynanbma xepuKmepacmu<d fAT
craHoBr4T6 co6oro 3aJrelxHocri xpyrHoro MoMeHTy Ha
rroMrroBoMy r<oleci ni4 vacrorn o6epraHu.s ronisqacrofo BaJra
ABrrryHa npz pisnzx 3HaqeHHrx nepeAaBanbHoro ni4lroureHHr

l z )
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l1

i f/{T. Kpyruuii MoMeIrr Ha rIoMxIoBoMy KoJIecr Br{pax(aro-

TAKOIO 3AJIEX{HICTIO:

M,  =  A , "  p 'n i 'D ) *  , t ' . 1  i

fre M, - rpyruufr MoMeHT Ha IroMrlonouy xo:reci, ro6::
icpyruufr MoMeFIr, sxuft ueo6xiAlro iIpI4KJiacrI{ Ao Ba-:"
noMrroBoro KoJIeca, ulo6 oSeplaru ftoro 3 r{acrororo l;-"
p u{fuissic:rr po6ouoi pi4unu, sarlaroi B fAT;
D.qx - axrnrnufi ilail6ilrruufr 4iavrerp JrollareBoro Korleca
(,pnc. 4.2);2, - roe$iqienr ntonrenra noMrioBoro Koneca.

fli<ruo )"n - const, ro6ro
He 3aJlex{rrTb BlA rrepe&a-
BaIIbHOfo BlAl{0ruer{H.g u, To

raxrafr fAT Ha3ldBalorr,
Henp$opwM, tKrIIo )K A,
gurinroeruc.s si gnriuoro 'tt) T0

fAT - nposopwir (puc. 4.4). Y
Herpo3oporo f[T szurexHicrs

pwc. 4. 4. Xap arcm epucmuKa M, B.ry, n" (4.8) Blapa)Kaerbc.{ JIIil[e

Henp&opozo i np'osopazo oAniero KpIzBoIo {puc. 4.5, a), a

rET B npo3oporo cit.,leficreoxa
KpIIBLIX (pwc.4.5, 6). KoNnifr

nenaqr.rui nepeAaBaxlHoro ri4uolueuun u l[T niAnonilae

cBos KpI.IBa Mn: J(nn).flpu n*;, r<pyrnrzfi MoMeHT Sunryua Mno

6irirurafi ni4 rcpyrHofo MoMeHTa lvIro, rorvly Nolinqaclafi ear

ABr4fyHa 6yae iirreHcLIBHo po3raH.srvcs' AoKr4 He l{acryluTb

pieruicma Mn: Mr, rro siAnosiAae qacrori o6epmaruua n'n-

-Srrqo f[T uenpo:opufr, To tloAanblrloro 3pocraHHfl qacrorl4

o6epranHx xo.lrin.Iacrofo Bana ue ni45y4etsc.a, i He3aJle)Krro

nin s6iJmmeHHfl nepeAaBanbHoro ei.4uourerlH,a ABI4ryu 6yae

nparlroBarrr Ha IIboMy pexrzui. -flxuto f[T nposopurt, ro

3pocraHHs nepeAaBanbHoro ei4uolreHHx rIpI43BeAe AO
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:6imurens{ qacrorr4 o6eprannx KoJnr{qacroro tsaJra AO qacror

h" n, t't"' n ToIIIo npu sbepexenni pieuo c,Ti Mn : Mn.

Puc. 4.5 . Ilae aumaicy e anarui xnpaKmepucmuKL!
Henpnopoea (a) i nposopoeo @) fff

llposopi fAT 3acrocotsyrorb snrz.{afrHo e I-M[I
JrefKoBHX anronao6inie, a Henpo:opi nepeBaxHo
Br,rKopr4croByrorb y Barrralr(Hr.{x anronro6inxx, T.sraqax i
anroSycax.

Soewiwun xapaKrnepacmunfi ABr4fyHa : ffiT
craHoBlrrb sanexHicrr KpyrHoro MoMerrry Ha BaJry

ryp6iHHoro Koneca e|q
qacrorrr froro o6epraHn-n
n* ryp6ruu (prac.4.6). idro
xapaKTepr4cTr4Ky MoxHa
no6y,uynaru 3a Aa:avMpr
HaBaHTaryeanruoi xapaK-
repllcrr4Kr4 (gee. puc. 4.5),
y3rBrrrrl s ii xoopp.unaru

Prtc. 4.6. 3oeui?aun TOIIOK IIepeTr4HaHHt

xapaKmepucmuKa deu.zyna s ffT KpIrBHx M" i Mr, ro6ro
3aJle)Krrocri M" : M, r.il,

he : nn An,x Ko)KHoro 3HaqeHHr IIepeAaBaJI6Horo ni4nourenHx
(nepuri Tpv croBrrqr4Kr4 B ra6t. 4.i). lloriu s 6esposnripnoi
xapaKTeprrcrrrKr{ fAT (aas. puc. 4.3) Ins Ko)KHoro 3HaqeHHr Lt

4

)
3

)
)
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3HaxoAt4Mo ni4nonigHy BenuqrHy xoeSiqieHra rpaucsopuauii
fr pospaxonyewo M,.

Ha sosHimHifi xaparrepncraqi Kpr4Ba ae si1toni1ae
pexerMy po6orz fAT, a Kpr{Ba 6c pe)KrzMy po6oru
ri4porray$rz.

Ta6twls 4.1 - llocniAosHicrr po3paxyHKy soeHirrHroi
xapaKreprrcraxz f[T

u he :  hn M": M, n m :  n e '  u K M * :  M " '  K

0 n e M" 0 K-ot M*. *o"

0,2 n e Ii'" n m K M -
0,4 n e ^,i" " h , , K ^i" *

Maro.ru 3oBHirxHro xapaKTepr4crr4Ky fAT, Mo)KHa
po3paxoByBarrr !:a],lli, ueo6xi4ui Anfl ro6yAoBr.r rrfoBoi
xapaKTepr,rcTr4Klr aBToMooins s ri4porrlexasiquorc Tparrc-
rr,riciero. Ocxilrru na:r ryp6iHHofo KoJreca )KopcrKo z'e1uauni.r
3 rrepBrrHHI4M BanoM rraexaHi.rHoi xopo6xu llepelaq, To Ant
po3paxyHKy P,. i V iloculs y Sopuynax (3.11) i (3.18)
:a'lainzrra M" i n" Ha Mm i n* signoyiano. Toai

p - M - . u * . u o . T * M n . u * . u o . U -.K ,  (4.8)
rd rd

r . ' n  r . n
V = 0 , 3 7 7 . ' o  n  = 0 , 3 7 7 ' ' o  " " ' u .

u * ' u o  u * . i l o

BzropacroByroirr4 IaHi ra6r. 4.1, za $opuynanau (a.8) i (4.9)
:uafi4euo P* i V i no6ylyenro rrroBy xapaKrepucrr4Ky
aeror\,{o6irs s fMfI (puc.4.7).

(4.e)
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Kpzei a6 i ec
ei4Hocrrr Ao peNuuie
fIT i ri4porr,ry$rz Ha
nepurifi nepe4aui eiAno-
ei4no, a rpuni de i ef - ua
Apyrll4. Beprzxarura
[pqMa cd - rrepeMuKaHH.f, 3

nepuroi Ha Apyry nepe.4ar{y
sa nocrifiHoi rusHaxocri.

[o repeBar fAT
criA niAnecru:

- sAarHicrr aBToMarI4qHo 3MlHroBarIiI nepeAaBanbHe

ni4uoureHHa npu rvriHi onopy pyxy, rqo rronertuye

KepyBaHH.rr anroruo6itelr,r i niAezl{}e 6esneKy pyxy, ToMy

IrIo soaifi MeHIne croMnloerbc.s;
- s.qarHicrb facI,ITH rpyrilnrHi KoJIilBaHHt n rpaHcuicii i

3HaxyBarr,r naoxnueicrr nepe4avi yAapHlrx HaBaIITaxeIIb;

npr4 ycranoeqi fAT pecypc ABIrryHa i rpaHcruicii

s6inrruyerscr. npu6llusHo y ABa pa3v;
- niAszrqeHHr rrpoxiffrocri asroN{o6ir.s y Ba}KKI{x gopoxnix

yMoBax y pe3ynbrari 6e:yuuHHoro niAeeAeHHfl KpyrHoro

MoMeHTy Ao ronic (poeprzn y ni4ne4eHni uotvleura nplr

nepeMr4KaHHi nepe4au y ctyniu'racrifi ropo6qi nepegau

rrpv3BoAlrrb Ao 3HrDI(eHHs rrBltAxocri pyxy, a'racro i Ao
noeHoi 3ynI4HKIr; An,x .pyxaHHt aeroN(o6ir.f, B IIboMy

BrrnaAKy norpi6uo niAnecru niAealqeHHfi MoMeHT ,4o
xonic 4nr rroAona:uns. c:alr inepuii, qo qacro BI4KJIVKae

6yxcynaHnt BeAyqHX xonic);
- prani posnipu i uaca f,{T;
- ni4uarqeHHx rcorvr$opra6enrnocri (nlanuicrs pyxaHHs,

ni4cyrnicrr przerin).
O.qnax Aesri ne4onirrE, eracrl4ei f!T, ne Ao3Bonsrorb

rroKu rqo 3acrocoByBarv froro Aocrrrb IxrrpoKo. [o qux

HEIOJI1K1B HAJIE)KATb :

Puc. 4.7 . fpafuirc mnzoeoi xaparc-
meDucmuKu aemouo6inn c fM

t21



- Hfixrrrdfr, nix y cryninuacrr4x xopo6orc nepelaq KKf,
rpr4trowy nacori snaqennfl itI{A fAT rex<arb y By3bKWX
Me)Kax. Vnac:riAoN uboro lraJlr.rBgo-exoHolti.{Hi
BJiacrHB o cli aerol{o 6 t.ln v yenxux yM oB ax 3Hrarxyrorbcr ;

- HeMolxnueicru aBToHoMHoro BHKopr4craHHr fAT Ha
anrouo6i.ni 'repe: nopinnrHo wanuit 4ianarou W:2.".3);
s qiei ilpw.tvrHvt f,{T :aexAl{ 3acrocoByernc-fl pa:ou si
cryniuuacroro ropo6xorc repenaq;

- cKJIaAHicru rcosctpyrqii, a or)Ke, 6i:rr,rrr BIrcoKa napricrr.

fAT, o6'ea:nauwit si cryuinuacroro Nopo6rcolo
nepeAaq, - ri4ponaexani.rua nepeAaqa. Crynin'racra ropodxa
ileperaq snfl.{afiHo :'e4ayemcx s f,{T noc:ri4onuo.
f{pra:Havennx cryninvacroi ropo 6rcu - sSimilrenrix 4ianasony
i sa6esneqennx po6oru f,{T y pexranai Bl4corsax sua-{eHn KKfi
Ha nepeBalxaroqfix eKcnJlyarautfruux pe)Kr4Max, a raKolx
olepixaHHr nepe4aui 3aAHbofo xoAy i ueftrpa,rbHofo
IIOJIO)KCIIH,fl.

4,4. FisHqFrHe pyxy aEToMoSirTq s rifrpomexanis{Feoto
rEepeAaqelo

BnsHa.{Hilao r.{foBe 3ycnnx.fl Ha BeAyqrrx KoJrecax
anronro6inx s rigponaexaniqnoro KXT npu Heclanorry pyci,
npufiriaerur4 3a ocrroBy fropntyry (4.5).

KpyrHnfr MoMeirr Ha BenyqHX Konecax npu po:roui:

- J, !c ') .K - J..o' , ,1., ,-o
a r )  d r )

x u o  . T l .  - Z J  ^ ? .
drn,

- )
dt
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T
1 '

X

t t

@ * = 0 * ' u * ' u ,  
d a l *  d t, tT=u* .uo  += t :  #  (4 . r0 )

3 ypaxyBaHHrM $oprr,rynu (4.10) uicnx neperBopelrb
oAepxyeMo KyTOBe [pr{cKopeHH' rroMnoBoro KOJreca

dr,  =dr, .dor* _!%.dt-  _ry !% + g.rr)dt dt dt dr. dt rd da^ dt

. u l  . r y ^ 'K  x

,
I

1
t d

d a - - 1 .

"  d r ^ *  
J  ̂ ' u ;  ' u ; . r l ^+U. r ) . { ,

dt

t29
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flepmufr qrleH' Soprrrynu (4'12) craHoBl{rb 
I:::

3ycvnn'- Ha BeAyqux KoJlecax [pI4 ycraJleHoMy pycl' Apyfrrl{

qJreH - qacTI4Ha TtIoBOro 3ycvrllils', ulo BTpat{aeTbc'fl H1 
.qo3IOH

obepronux Mac aBroMo6iff. flpu ycra:reHoMy pyci (d/dt : 0)

*u.ro $oprrayny (4.8)' flruo .asroN{o6irb 
pyxaerbct

ynoeimneuo, ro ,u*i""i s'alde "Mi'yc" y B?Ipa3ax (4'9) i

i+.t21 cni4 nocran vrrv 3:r'aK:lr ""1*t-: 
.

3a analofl€ro 3 trlexaniqnolo TpaHcMiciero, 3HaqeHHs

P'* s (4.12) n\yc"raul4Mo B pinuruHx' orpl{MaHe B. n' 3'2'

,uti"""-" ryroei rusaAKocri at' i ttt* rlacroraMl4 o6epraHur

,* ,u n* i pozv'sxeMo eiAHocHo P*' ilIo po3paxoByerbcfl 3a

Sopr,rynoro (4.8):

o_ or .lt*r,_t4_u K 
"h = 4 + 1 + r , * Z  d t  |  , u

*8 .d' ,  *J* ' '1 ' !3'ry^ +.+ +l^E 
dn* '  r r t  G r i  G )

aoo

G - d v / A
P * = P _ f + P o + P * * ;  6 , ' ; '  ( 4 ' 1 4 )

CxnaAunr< prnHtHufl (4'13), szfrTnia B Aynffill' Ha3llBarorb

"otfrirait"i"* 
oLnixy o1epmoeux rtac 6*' ro6ro

(4.13)

(4. r5)

J" . ry^ '  R' "? ' "3 g  d q n ,

G dn,5_ z

-  J . 'u i  'ut  ' r l .  .  e- *Y= Z'  r i  G  r i c
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Bin sanex*Ts niq rnx caMrx $an.opie, il\o Vi 6;, a,,e Ha ],'oFo
BrrJrvBarorb MoMeHTH iuepuii rroMrroBofo i rypoiunolo r<onic.
Ha ei4rvriny eiA dj, rrto He 3aJrexr4Tb siA ureu4rcocri
aeroMo6irA, 6-, sN{iurcetc.s s ti sNdirroro, ToMy nlo [p]r rlboMy
slrinroerucs cninei4nolreHHx ruix qacroraMv o6epraHgx
rloMrroBofo i ryp6iuHoro xonic (dn*/dn^), a raKo)K r<oe$iqienr
rpaHc@opuarrii 1{.

4.5. tlepcneKTnBr 3acrocyBaHHr ri4poMexaHiqHnx
nepeAaq Ha aBToMO6inCX

Ynacni4or iurencraeHoro po3BHrKy KoHcrpyxqifr |MII
i nporpeclrBHr.rx rexuonorifr ix Br{foroBJreHH.,r nocrynoBo
3Hr4Karorb ocsonni rrpuqkrHv (ni4nauleHa crna.4uicru i
Baprrcrb - HanpzKna4, rrrfl JrerKoBrrx anrorro6inie napricrr
fM[ craHoBZTb 6nusrxo l0o/o naprocri asrolro6ins i Aerrlo
nrABzrueHa B?rrpara taruna), .sxi neperrrKoAlKarorb rroB_
croArroMy ix sacrocynaHHro.

Y uau -uac nairliJrbruoro noruzpeHH, Ha JrerKoBr4x
aeroN{o6inflx (y cxlari fMfI), ua6ynu KoMrrrreKcHi nposopi
fAT is ei4{ocHo HeBeJrr4Kr.rM neperBopeHHrM Kpyrnoro
MoMeHTy ra Br.rcoKrlMr4 rroKa3HaKaMH Ha pexuui po6oru
ri4polry(prra. Taxi fAT s'e4uyrorr 3 qorr4pu-
uecrr4cryniu'racrorc aBTOMarr4rrHo nepeMl4Kanrgorc
lrexaui.rsoro Kfl, IIIo Ma€ NroNrHeicrr atranryBarr,rcfl nia
crlrJrr KepyBaHHr aeroMo6in_{ no4iena (uanpuxna4,
cnoprueurafr crr4Jrb KepyBaHHr anrouo6ineu, xousopruzfi
i r.iH.). Cni4 rarox 3a3Haqr,rrn, rrlo cyqacHi i<oucrpyorliiiN4U,
3acrocoByBani na JrerKoBurx aeroNao6ir AX, 34 nr4TOMOrO Macorc
(lcrlrBr) ua6nnzntrutcx .{o nzrorroi Macu lrexaHiqnax
cryniHuacrux KfI.

Ha saHraxHr4x aBToMo6insx i r-aravax, rqo nparlrcrorb
y cxnaAi anronoi':4in, y cx:rali fMII Br.rKopncroByrorb

l J l



frepeBaxHo KoMnJIeKcHl Henpo3opi fAT 3i 3Haqrrl{l\{

s6imileHHs\a nepeAaHofo KpyrHoro MoMeHTy a6o

6ararocryniH'{acri fAT, :'eAnani si cryninuacroro

uexaHiqnoro KlI, uo Mae He MeHIrre rpbox-qorFlpr'ox

aBToMaTI4TIHO nepeMl4KaflbHt4x nepeAaq'

Ha anro6ycax y crnaAi |MII nafrqacriure

3acrocoByrorbc.s 6ararocryniHqacri 6noxisHi fAT' pi4ue

uo*rrnar.a"i, a'e,4Hani :i cryniu.racTolo Nrexani.IHoro KfI, u1o

MaeHeMeHIIIeYoTlIpboX:IIIecTI4aBToMaTI,It{HoIIepeMHKaJIbHI4x
nepeAaq.

Tenaeuqii 3acrocyBaHHt Ha aBToMoolJlflx raKl4x

aAarrrI,IBHLIx cllcreM, .t{K AEC, [IEC, Npyir-xonrponr'

TeMrloMar ToIIIO I ilocTyrloBe rleperBopeHH'fl aBTOMOornt B
,,iuTeflex-ryanbHy cr4cTeMy" crlpHte IIIBIIAKOMy IIO[II4peHHIO

fMfI na ecix rI{IIax anroNlo6iris.

KonrponbHi 3anllraHHf, i sasgaHHn

A'|e caMonepeBipKl'l

1. floxcHirr ilpIrHIrI'In Aii ri4porvryQru i naeelim ii

xapaKTepI{CTI{KI4-

2. floqcuiTb npr4Hurrn aii fAT. -flr<i fioro oclroeHi xapaK-

repncruxu?
Hisnirr ocuonni ilepeBafn i Heaoliru fAT'

4.
5 .

6.
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Posgin 5. fAJIbMIBHI Br|ACTHBOCTI
ABTOMOsl.I1fi

5.1. OqlHHi nowasHnxm i Hopmar$sHi sumorua

f'ana*ryeanH-E - flpouec crBopeHns i gMiHu urryr{Horo

olopy pyxy aBToMo6ins 3 Merolo 3MeHIIreHHs fioro rusla.4xocri

a6o erpnnaHHfl HepyxoMLIM Ir{oAo onopHoi noeepxHi"

Pospisnxrorr eKcmpeHe (anapifine) i cnytrc6tsee

ranbMyBaHHx. Ercrpeue ranbMyBaHHt eupo6laelbc;r 3 MaK-

cuMaJrbrrrzM l"t lu*r"" yMOB ynoBinrsesusnt (i : 8_9 wlc2),

Ixlls ri:mxicrr gen"{afiHo r{e nepeBl,Iqye I-3% saralruoi

rinrrcocri ranbMytsaHb.
Cnyx6one ranbMytsaHH.{ 3aclocoBylorl Ant rlnaBHoro

3MeHrrreHH.{ ruBl4AKocri pyxy asroMo6irq a6o fioro nnanonoi

3yilrrHKr{. B oso nupo6lrerbct 3 HeBeJI vIKLrMu ynoninrueHHf, MIa

0 : I,5-2,5 wlc"), lrlo sa6esneuye soliesi i nacaxrzpalt

seo6xiAnafi xolaSopr.
f anau ieu i Bn acrnu a o cmi sinuocsxr, Ao Hafi eaxrl'IsiruHx

eKcrrnyarartrifiuux nlacrunocteft, tqo Bl43Haqarorb aKTI{BHy

6esnexy anroruo6i:rs. Boslt pernaMeHTonani vixHapo4nnuu

(flpanrana i\b 13 KBT eEK OOH) i naqionanbHl4Ml4

craHnapraMr4 AR EIrfl HoBr{x aeron{o6irrY 17, 13], rar i lns
asroN{o6iris, n1o eKcnnyaryrorrca [12].

OrlinHunla IroKa3HI4KaMI{ e$emnunocri po6ouoi i

sanacHoi rarrrNrieurax cr{creM e craJle yuonilrueHnn j r^, rt\o

eiAnoei.4ae pyxy asroN{o6irs npl4 uocrifruonay :yculni

Harr{cKaHH.a Ha rallbwrinny neAaJrb B yMoBax, BI'I3HaqeHI4x

craF{Aaprou, i nriuiuanrruafi ramlrisrtltfi rungx S, (ei4craur,

lpor"{Aerra aero\,Io6ifleN,r eiA MOMeHTy HaTTTCKaHHS Ha [eAanb

Ao :ynnHrIa). fltn aerouoisAiB rqe AoAalorb .uac

cnparlboByBaHHt rcn (uac sia MoMeHry HarI4cKaHHfl' Ha

ra-nr,nainuy rreAaJlb Ao AocsrHeurtx j,.) i uelzuuuy cynaapuoi

ra:rbrvrisHoi cutu EP,.

l J _ )



flpra cren4oBl{x tsulpo6yeanHxx ouiHsnvu IloKa3Hil-

KaMr4 e cyMapHa ransnrinna cur,a 2P, i vac cnpallboByBaHnt

a6o nuroua ranrrr,rinn a cvra T ,: LPrlG, qac c[paIIboByBaHH.a

i xoe$iqieH:r ocrosoi HepinuortipHocri ranrnlisHl4x crrr

lc,: (Pu. - P,,)l(P,,. * P,,.)l (P,, i P,, - raml'risHa cvlra Ha

ninouy i upanolay KoJlecax asroN{o6in{ ei4noni4Ho).

Oqinuuivr IroKa3HI4KoM cro.f, HKoeoi rarllainn oi cu creuu

e ckrrra ZPr, 1.onollixnoi - cralra ursuAricrs Ha cnycKy 3

3a3HaqeHrrMl4 B craHAapri naparraerpaMu.

Hoprrrarneui BIrMofIz Ao orlisuux noxagHurie

aBTorpaHcrloprHl4x saco6is (AT3) BcranoBJlrolorb 3

ypaxyBaHHsnl ik rpla3HaqeHn.fl i noeHoi tr.lacu (m6n. 5.1).

Ta6rrur\s 5.1 - Kareropii AT3

Kare-
rODL{

Hafiuexynanns AT3 Iosna Maca, ToI{H

Mr avl o6y cu, rraca]KllpcbKr
anrouo6ini i ix rvroara$irauii, a
TaKox nacaxupcrri
anronois4n s riJirricrlo nricqr
Ans cuAinu-s He 6imue 8

BlAnOBUae II0BHIIZ

Maci 6asoeoi rrroleli

Mz ri cavri, uo Marorb 6inrue 8
iraicur Ans claAiuns

a o 5

M Tl caMl 6inrue 5
Nr saHraxni aarovto6ili,

anrouo6iri-rqraqi i eaHraxHi
asrouoi'3au

40 3,5

Nz Tl caMl ?  5 - 1 ?

N. )) 6inrure 12,
o npuqellu I HamBrpI4qeEH ,uo 0,75
Oz Tl caMl AO 3,5

Ot )) ao 10
On >) 6inrrue 10
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3a rrpui'tux:rulvru Ha IIefr Hac craH.4apraMl4 Bllripo-

SyeaHru, : BH3HaqeHH.{ etlerrunuocri poSovoi ralruinnoi

."rt.*" ,roAirsrors Ha rpI'I THrII'I: nunpo6ynaHHt - rran 0, I i

rilrrz [Irfl rareropifr M, Mt, N3 i O+) BI43HalIaIorb

esexrHnuicrb po6oqoi raftMisHoi cucremu npu narpi:rnx (sa

MeroAI{KoIo craHAapry) ranrvieHnx NtexaHisN{ax'

Hopiuaruniri 3HaqeHH.fl e$errunnocri po6ouoi i

ganacgoi rarirNrierrgx C1{CTSM, .flK HOB}1X, rax i asroN{o6inis, 111o

3Haxo4rrbc.l B eKorlnyaraqii, siAnosiAarorr nuupo6yBaHHflM -

rfln 0, a rrpv nunpo6ynaHH.t{x rI'IrI I crauonn.srr 0,8; run II -

0,7 5 Haseryer{Irx 3Harreur y la6n 5.2.

nrt,s aeroN{o5inie, rlo 3naxoryTbcs B eKcrl[yararllr,

jcnt 3MeqnteHa npu6nlr3llo Ha 25o/o, a 2.,' s6ingueHo Ao 0,5 c

(.uns raruNainnux cl4creM s ri4ponpunoAoru) i f,.r, ( 0,8 c (s

iuruuuu rI{rIaMr{ npuroPY) [12].
Hopuarraeue 3HarIeHHr & Ha 4opori 3 BI4coKIrM

roe$iqienroM 3qerrJreHH_f, 3 pisuoro [otraTKoBOrO rrrBrrAKlCTrO

Vn rlpu 4ii po6ovoi raruNrisHoi cncrellu Bll3uaqarorb 3a

(popnaynoro: S, = A'V,+'t/:126i"* (,qe A roeSiqieuru,

:anexni ni4 r<areropii i ni,qrareropii AT3 i naeeAeiri B [7])'
nrrs HoBHX ATC HopMarI{BHi :na'IeHHt i,^ i &

HaBeAeHo sta6r.5.2.
HopuarranHi 3HaqeHHs EP, crotnKoBoi ranrNlieHoi

cr4cTeMr4 HoBrrx anronro6ilin nepeA6aqaroTb yrpuuaHnr ix Ha

yxun! He MeHIIre:25o/o -  Kareropin M,20% - N i  18% -

l J )



Ta1nuqx 5.2 -HoprurarasHi suaueunn j"* i 5,.

,{onouiNna ramruieua crzcreMa HoBr.rx aeroMo6inis
rroBr4HHa carraocrifiHo sa6esnequra froro pyx si runz4ricrro
V : 30 + 2 xrrl/ro I Ha yxkrlri 7o/o Aosxr4Horo 6 xu, a Infl,
aeroNao6irin, rqo 3HaxoArrbcr B eKcrJryaraqii, npu V nig 35 ao
25 xr't/rol Mae sa6esneqyBarr4cr j"* )_ 0,5 urlc2 (npra nonuifi
tracl) i j"*> 0,8 wrlc2 (npu cnopaaxenifi uaci).

5,2. Eueprern rHnii 6ananc aBToMo6inn npn
ranbMyBaHHi

KiHera'rHa eHeprir asroNro6irs npv ra-rrruynaHni
Burpaqaerbcfl Ha rroAonaHHr: Teprg s ranrN,(isHax vexani:ltax;
oropy rroBtrpr; oropy KoqeHHro anrol4o6in_s; Teprs B
rpaHcuicii asrordo6irx i reprx uix ruuHoro i 4opororo.

Eneprerzvuuit 6atauc asroN{o6int npu xo.{eHni ronic
6es 6lorynaHux 4opinHroe [4]:

Kaleropix M1 M M 1/ Nz N3
j"., M/c", He MeHIIre:
- po6ouoi rarirMisHoi
CI4CTEMH

,7 6 6 5 5 5.5 5.5
- sauacHol ranrMisHoi
CI4CTeMLI 2.9 ) 5- ) " ) < ) ) 2.2 ) 1

sr, u:
- Irplr BKrrro'reuifi po6ovifi
ranrMisnoi czcreui 43.2 32,132.146.9 26.5 18,4
- npr4 BKJrroqeHifr
sanacHifi ramN.rieHifi
cucTeMt 92.9 64.4 64,4 98.3 52.7 35.2
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5 , G . V 2

Ae d - xoe$iqien'r ypaxyBaHHs o6eprosrax Nrac (npu
nigrcnoveHovry 4nraryui); Tcp cepeAHe 3HaqeHHs
pesylrryrovoi currr Teprr ruix 6apa6anorr,r (gzcxola) i
KonoAKaMr{i rnrp - paAlyc reprr; S - xoe$iqiesr KoB3aHH_s
garanrirainnaHoro Koneca; S, - 4oexrrHa ftulbMrBHoro urnrxv:
M,. - cepe4nili naoueur cr4n reprr rpaucuicii.

Y nuna4xy 6norynanHs ecix xonic nepurufr, rperifr i
verneprafi qneHr4 npanoi .r:acrrr:nvt pieHocri (5.1)
neperBoprororbcr B Hynb. flpu qrorr.ry Sopruyna (5.1) uarzue
laxuit Burrurr:

,- 
t  

(r-s) ,s,+p..,s,+

+ G . . f  ( 1 - s )  t , * *  ( 1 - s ) . s , + G . Q , . s ,
t d

+=(n*G.,p,).s,.

( 5 . 1 )

(s.2)

r{epe: Te rrlo P*5, npu rroAaHrdx rrrBraAKocrrx pyxy
HeBeJIIzKe, npaKTHqHo ecs riHerlavua enepri-fl anrorao6in.a, rqo
3aranbMoByerbcr, cnpnliuaerrcx po6ororc Teprr trrr.rH o6
Aopov, qo cnpuqunse ix narpinaHnx i ni4nurqeHe 3rroureHHr.

Eneprerz.ruufi 6anaHc rarbMyBaHH.rr JrerKoBofo
aeroN,ro6inr, ulo pyxaeTbcr 3 rroqarKoBoro unu4ricrro
Vn : 50 r<u/roA npr{ HopMarr.rBHoMy syculni, nprrKJraAeHoMy
Io neAari r€urbMa, rroAaHo s ra6r. 5.3.

Icrorsc norinruenn.f, eHeprerr,rrrHoro lw:m;ucy
asrol,ro6irs nplr ranruyraHni i sHraxeHHi po6oru, qo
BraTpaqaerbcfl. Ha reprr lrix urranoro i 4opororo, ruoxe 6yrz
AocrrHyre n pa:i 3acrocyBaHHr perynrropin ranruinuux cal,
aHra6loxyBzlJrbHrzx cr4creM Ta inurux onrzuisyrovax qefr
npouec npr4cTpolB.
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Ta6:ruru 5"3 - EHeprerx.rnrafi 6atauc ranbMyBaHHt

5.3. FisrusHHf pyxy aBromo6inn npm ranbMyBaHHi

3oeuiluHi cnry4 iqo Aircr:r Ha aBToMo6ilr, nora:asi ua
puc. 5.1. OcnoeHraM:a cvrraMv1 rqo ra6esneqyiorb ranbMyBaHr{t
anronao6irr, e cyMapni 4oruuni pear<qii LRa i DRy,2, rrci
lirorr y nnorrluHi xoHrarry rolic 3 onopHoro norepxHerc i
cnprMoBaHi nporz pyxy aBroMo6ins. ix eerraqana uoxe 6yrz
pi:uoro n pisnlrx BrrnaAKax ranbMyBaHnx (IR".1 :LRil . 

e,l
i ZR*r2:ERrz' erz).

y pa:i eKcrpeHoMy ra:muynaHHi BoHn Mo)Kyrb

"qoctrarl4 MaKcHMaJIbrII4x 3Harlenr IR"rl ** : ZRA ' e, n *t l
ZRrr2 *or: ZRLZ' Qx mat2, A Tlp]/- OAHOqaCHOMy AoctrHegfri rtAnAU
ceoik Naarcr4Mzrrrbul{x 3HaqeH6 na ncix KoJlecax i e"r: ex2: (px max
ix uoxna rorarr4 rK

XR' , r .u*  +I .R"rz^*  = Q,^ '  (>&'  +2R"2)=
= G'cosa 'e*^u*= r^" r** ,  

(5 '3)

anrolroburs {u/o
)Dtzrpara rtaerzzrzoi
eHeprii asroN{o6ir.f,
npz ranbMyBarrHl

B)4cyn
sicru

rrurbMy-
BA}IH.g

n 'f{r{fr

6e:6rory-
EAHH,S

is 6nory-
BAHH'IM

KOnlc
Teprx n ranrnaisnnx
nrexaHisrlax 0 86 0

Onip ro.rennro,
BKJTTOqaIO!{VI BTp ATlr B

maucnaicii
87 8 0

Onip nosim.r 13 2 2
Teprx uix urnsorc i
IOpororc

0 4 98

t 3 8



fe ER* mqx - MaKcpIN{iuIbHe 3HarIeHH{ cyMapHoi 4oru'{Hoi
peaxqii (ransuienoi curu), qo nie Ha sci Koreca aeroMo6irs
npII fanbMyBaHHl 3 IIOBHIAM BAKOpT4CTaHH.{M CI4I 3qeIIIeHH{.

Puc. 5.I Cxeua cun i uoueumie, utro dinma
Ha aarnoMo6ina npu eanauyeauui

FogrnsHeuo npoqec ranbMyBaHH-{ aerolao6ir.f, 3
BrrMKrreHr4M 3qefrJreHHrM. y npoqeci raJrbr,ryBaHHr Ha
anrowroSils, rpiu ramNaisHoi cvtrrr,4irom i nos4onxHi cunn,
4unanriuny pinnor ary rKr4x M o)KH a Bvp a3nru p inHxuHxlr

XR-, + ZRor+ 1+ P" = F,. (5.ri)

y (5.4) galaicrr XR",1 i ER*,2niycraBr.rMo ikHi sna.reHw (L.29):

*u 
*2p,,-?!ut .d '^ +M,t  +2p..-ZJ*,  .d '* ,  *

yat , 
hr dt raz J L 

raz dt (5.5)

+ n+ 1= P i * ,

ge 2P7 + ZPp: P.f - cl4na oropy Kor{eHHIo xonic anrolro6in.a;
\I*1 i \J*z - cynrapHi MoMeHrr4 iHepqii BeAeHrax i ne4yvtrx
xoric asrotao6ir-{.

BzropncroByroqn ri carvn npnnyrueHrrs, ulo iln n.3.2,
IIOE.IHVCMO:
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2J*, .dr*r  *u*z .dat*,  -u* 4%=+ 4L (5.6)
Yat dt taz dt rd dt ru' dt

(5.7)
tat Taz rd

Ae M, i P, -.ytup"i fanbMiBrlnfr ruouesr i ranrNlieu a cvlra Ha

KOJTeCaX aBTOMO6infl.

3 ypaxynaHHtM 3po6neHl{x neperBopeHb 06'€,qHaeMo
qJreHr.r pinnocri (5.5), non'ssaHi s inepuiero nocrynanbnoro

pyxy fi iHepuiero o6eproeux q4crl4H:

>,J.  .dv + P.  :>J_.  .dv *9.4L=
r l  d t ' - i x  r j  d t  g  d t

(5.8)

t{acruHa Brrpa3y (5.8), nura B,4yx(Kr'I, craHoBI4Tb xoeQi4ieam

d, uro BpaxoBy€ BIIJII4B iuepuii o6eproeux qacrl4H agroN'1o6irq

npn ranbMyBaHHl

G  d v ( ,  , > t .  g )= 
r '  d , l ' -V  G)

d '  =  1  *Y: .8 - .
r j G

(s.e)

To4i cnny iuepUii ilocTynzlnbHo pyxoMl.Ix fi o6eproBvx IIacTI4H

MO)KHa BI,Ipa3I,ITI,I gK:

G d V
P , = P , . ' r f  = l ' 6  ' -

t r r g d t
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3saxarc.rz Ha neperBopeHH.sx (5.6F(5.9),
pieu**rx pyxy aBToMo6ins rrpu laTrbMysauui:

A/t
-J-z-1Pt  + P*+ 1= Pi

t d

P ^ + P r + P - + P o = P j .

(5 .1  1 )

(s.r2)

y MoMerrT
BLqnoBlAae

' flpouec fanbMyBanwfl. Moxe 6yrvr nogauzfi ue rinrr<n
pinnxuuxu (5.11) a6o (5.12), a fi rpar[iroM rrpouecy ranb-
( ,
Iv

MyBaHHr, rqo cTaHoBvrTb 3a-
nexsicrr j : flt) (pnc. 5.2).
Ha rpa$iry p.nn rparqoi
Hao.rnocri rroKa3aHo 3aJlex-
sicrs V : ftt).

Hexafi
qacy, rqo
norraTKy KooplrzHaT, H4
urnrxy pyxy aeroN{o6irs
3'sr'uJracs. neperrrKoAa. rlac

h siA MoMeHTy rro.flBu
nepeIIrKoAI4 .qo MoMer{Ty
BnnrrBy HofH Bo.4i.[ Ha
neAanb raJIbMa Ha3I,IBaloTb

qarcoM peuxqit sodin. I{.ac tt 3arlexurb eiA iHAr,rsiAyanbHrrx
xrocrefi, rnani$iraqii no4ix, cryneH.f, fioro sroMz, 4opoxnroi
o6cranosru i srvriHroerrc.f, B Mexax 0,2-I,5 c. IIpu
po3paxyHKax npr.rfiuarorb cepeAHe 3HaqeHHfl tr:0,8 c. Hac t'2
3 r\{oMeHTy BnnvBy noru ro4i-a Ha [eAanb fz]JrbMa,qo noqarKy
di fiurbM, ro6ro Ao norBr.r ynorilrHeHux aer:ouo6ilx,
Ira3ruBarorb udcoM sanisHroesuHn cnpsqborynaHHtt
zanunieHoi cucmetwu. Ha froro Benuqr.rHy BrrJrI,IBae rurr
ranlsNaieHoro npr4BoAa i rarsNtieHr.rx rvrexaHi:Nais, a raKoy

Puc. 5.2. fpafirc npoqecy
? anb-lty 6 aHnn aemouo 6 inn

t4l



TexnirrHr4fi crarr rzlJlbMieHoi' cHc'IeMH. flnx ratr*risHoi' awcreMkr

s ri4paui.{Ha},{ npI,IBoroM i 4zcronuuu ranrNlieHulau

uexani:uaMu t'2: 0,05-0,07 c; z 6apaiauvulrra ranrriaiBl{I4Ml.{

uexauislraMh t'2 : 0)5-A,20 c; y clrcreMI'l s nonirpnuunn

npr4BoAoM t'2: 0,2-0,4 c. Hac t 2, nig I]otBH ynonilrHeuHfi Ao
fioro lrarcr4MaJlbHoro 3HaqeHHs 3aJreno4Tb B ocHoBHoMy B1A

Berrv-rvurrr nponaixxy tlrix ralruinsuua KoJIo.qKaMIr i 4lcxov
(6apaSaHoru), a raKox BiA crLIcHeHH.s 3acrocotsyBaHofo
po6ovoro rina. y po3paxyHKax Bl4ropl4croByrorb rarci

3HaqeHH.f,: t"2 : 0,05-0,2 c - Ans nerKoBl{x aeronao6i:rin;

0,05-0,4 c - ilnfl BaHTDKHITx anrouo6ilin s ri4ponpl4Bo4oM;

0,15-1,5 c - [Jrfl. BaHTaxHLIX asroN{odirin is uoeitpxHuru

rrpr{BoAoM; A,2-I,3 - [ns anro6ycie. {ac tz : t'2 i t"2 rlfl3a-

Barorb tt (tc o M cnp dqb o 6y 6 aHrtfr zanuJvti e H o z o np ue o 0 a .

V ra:rrrr,risHl4x cl,IcreMax cyqacHlax aBToMo6inis qac tz

3MeHrrryroTb yB eAeHHsM [pl4cTporo Aon oMorlr trpu eKcTp erloMy

ralruynaHHi (Assist brake), rqo aBToMarI4r{Ho crBoproe

MaKcuMaJlbuuit rucx y ranrrvrinHoMy npuso4i, flKUro reMn

Brrnr4By Ha neAzrnb raJIbMa 3pocrae IuBI,IAIITe ei,4 seu'IafiHoro.

IIe Ao:eor.rre 3MeHIrrr4TV raJlrMis:nvia. Irulsx aeroN.{o6irs Ha

11 tvt.Hac tz Ha3r{BaIOTb qACOM CmsJrOzO ynOeinUteHrun, a t4 -

ttucoM po3zsJtbMo6y6sHHn (ta : 0,21 c, lreHrui 3HaqeHHtr

Hanexarb Ao ri4paelivuoro nplrBoAy, 6iluui Ao
noeirpxuoro npznoay).

Cmsnuil ynoeinoaeruwnn j"* Ha3I4BaIorb cepeAnro

BenutrnHy ynoninrneHur asroN{o6inx 3a qac cranoi Qasu
fanbMyBaHHr. BusnaquNao BenI4qI4HY i"* npl4 eKcrpeHol'{y

ranbMyBaHHi g uoeHIaM BHKopI{craHH.trM cI,Ir 3lierrreuu.r (4un.

puc. 5.2). 3a yuonu, uo I/ HeBeJII4Ka i P. : 0, a 6 = 1,0 (Y

Br4rra,4Ky 6norynaHHr xolic) 3 ypaxyBallnru (5.3), (2.7), (2.8i) i
pinuocri (5.4), oaeplxllMo :
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t P  + P  = P- " x z m a x ' - q  ^ A

3ts1AKI4

/ . '
j , . *  = \ e r  " c o s a  + i ) . g ,

a Fia r0pr{3ol{Tanb}rifi llopo3i

/1

, r A  g , . G . c o s a  + G . i - = Y .  j , -  ( 5 . 1 3 )
(J
o

(5 .14)

j " * = Q , ' 8 ' (5.1 s)

3 (5.15) Er{AHo, Iqo BerInqI4Ha yrIoBiJIrHeHH-q Jc* He

3aJrre)Knrb BiA ITOBHOT BarI4 aBToMooint G. OAHar cniA

rtaMl'flTurkl tuo qe MO)IdJII4BO JII4IITe B ToMy BI4rIaAKy, TKIIIO

Berr4trI,IHI4 CyMapr{I{x AOTI4IIF{I{X peaKuifi Ha BeAeHI4X IR"r1 i

BeAyqilX ER]-22 KOneCaX OAx{oqacHO AOC-sfaIOTb 3HaqeHb CI4JI

3qerrJrerrH.s. ocriirrNu 3BI4rlafiHO rl.f, yMoBa He BI{KOHyerbc'{, G

BIrJrr{Ba€ Ha BeII,Iqu:e.! jcm. ErCnepulreHTaMa BcTaHOBJIeHo [3],

rJIO B aBTo[4O5iniB i: noBiTpfHr4M raJrbMiBHr{M IIpHBoAoNI

s6firInenn{ Macu Ha I r Aae npn rallbx'ryBaHHi 3 Vr: 3A rn'r/ro4

s6imrlreHHfl ranLMiBHOro unsxy npI45nI43Ho Ha 0.5 M' a IIpI4

rigpanniunoMy IIpI4BoAi -- I IvI. ToMy HopMarvBHi nuvorn [7]

BpaxoByrorb 3araJnbHy Macy aBTOMoSi:rx.

fiari, Bl4moptlcroByroql4 pienicrr (5-I2), BI43HaqaeMo

j 
"m 

IIpkI cJIy)K6oBoMy raJIbN{yBaHHi aBTOMo6i:ix s ypaxyBaHHqM

BnnlrBy Ha Hboro Bclx cI4JI:

(s. i6)

flprapinuxurun KiHerI4'IHy eHepriro aBToMo6iJIs Ha

rroqaTKy fnnbMyBaHH.rr Ao MaKcr.rMaJrbHoi 3a yMoEI4 3r{eilIeHHs

Konie 3 .4opoFolo ranr,MiBHOrO CrrJroro, BH3Har{uMo ranbMiBHafr

ilrrqx S, 
" 

3a qac ts dpuc. 5.2) rIpI{ eKcrpeHoMy faIIbMyBaHHr Ha

ropr{3oHTaJlbHifi Aopo3i, npunycrllBtul4, nlo Pr: 0:

{ p , + P , + P - + P , ^ , \
:  _  \  .  J  v  " '  .  n

J c m -  
G . 5 '  

6 '
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3BlIKr4

#*=e*^*'G's," (s .  171

(s.1 8)

flpz paniure po3rnrHyroMy Br.rnaAxy (prac. 5.2) j npufinxrux
npl4nyrrleHHrx ramMisHzfr rrrJr.flx nprl eKcrpeHoMy
ruLaBMyBaHni 4opinHroBarr{Me :

c - v: .5'
(s.1e)

2 5 4 - ( r p , ^ * + i ) '

-flrqo anrouo6inr glificuroe cnyx6ore mnbMyBaH*fl,
ro Br4pa3 (5.18) ualyge raKofo Burlrs.Ay:

n  G - V : . 5
D ' "  =  

254 f ,  
'

,qe ̂ trc - rarrbMisunir rrrJr.flx anrorrao6ins. rrpzt clyx6oeouy
ra,mnaynaHHi, a s ypaxyBaHHrM ycix cr4Ir, Iqo 4irorr Ha
aeroN,{o6im:

( -
u z .c .  

-
G . V :  . 5 ,

(s.20)254.11+ Pr  +  1+ h) '

@oplry-nra (5.18) i (5.19) noKzl3yrorb, rqo ocHoBnafi snrzn
Ha & cnpaBJrre urnz4xicru Vn, 3 sKoro noqrrHaerbc,
ranbr\,fyBaHuX, i roe$iuiesr 3qerrJreHHrr Q x> rrpvlorvt! BeJrr4trr4Ha
urnz4rocri BrrJrr{Bae Ha AoB)Kr4rry sr. 3asHa.reni $oplrynH Aarorb
orrrrrMaJrrHl rroKa3HuKH 4:lfl Bvrta"p,Ky, KoJrr4 nepe4Hi i sa4Hi
Korreca sa6roxoeaHi oAHovacuo, a xoesiuienr 3qerureHrur
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3aJrr4rrraeTbcr nocTrfiHr,rM y npoueci ranbMyBaHrur. HacnpaBAi )K
IAJIbMIBHI CIIJIH HA KOJIECAX NOC'IAIOTb CBO1X MAKCUMAIbH'IX

3Har{eHb rre Mr4T-reBo, i 6:rorynanres xonic nepe4uroi i saguroT
ocefi ei4Gynaerbcf, He oAuorracuo, a xoe$iuiesr g'{enneHnf, sN{i-
Hroerbcr. Tovy aifrciri rroKzrur4Krr ranbMyBaHlu riprui ni4 rr.rx,
sxi sugua'{arorbc.s sa $opnaylanaH. I!o6 Ha6muru pe3ynbrarr4
po3paxyHKie 4o peanrHrrx AaHr.rx, A.fL BerixaHos 3a[pononyBaB
BBecrr4 B po3paxyHxosi Qopuynrn rcoe$iqieHr eSexrxnnocri
mnbMyBaHua K". To4i, Haupvnna1 Soprvryna (5.18) N{arr4Me
tavuit BHTJUUI:

.{:ra nerxoBr4x aBToMo6i:rin R" : I,2; sauraNsux i
anro6ycir I,3-I,4- llpz ralrtryeaHHi Ha loporax 3 g,: 0,I-0,2
K u :  I '

flo:naqraeIuv Ltfrrflxtr, npofr4eHi asrovo6irewt 3a uac t1,
t z, t zi tj (puc.5.2) Srr, S,,, , Sr,, i Sr3 ni4noniAHo MolKHa 3anlr-

carlr, ilIo synuHnnfi ra-rrrNrisHrafr urnn<,Sr: Srr * S,,, * S,., * S,:.

llpormou !rac! t1* lz no.rarKona nrnralricrb aBToMo 6ia V,
npaKrrlrrHo He 3HrlxcyeTbcs., a 3a t 2 r'ry6ysaeTrc.f, Ae_fl(e ii sHra-
)I(eHIUr. Hafi6irmu irrreucruso BoHa 3Hr.rlr$/erbcfl nporrro*ruacy ft,
KOJrr4 KOJreCa aeroN,ro6irs nosHic-fto 3araJrbMoBaHi. 3yrnar+ilafi ra;rr-
MisHrafi unrm< npu6m.rsHo Mo)KHa po3paxyBara sa $oprrrynoro [14]:

(5 .2 i )

(s"22)

B ocuosi Sopl,rynra (5.22) ne)KHrb sanexHicrr S : V ' t
AruI craJroro pyxy. 3a .{ac tt -l t'z rrrJrsx, npofr4eHzfr aeroNao6i-

.  d  ' ,  l -  r  L  - ' \J leM J, ,  , ,1  = l / , f  3 ,6. ( r+tz) .  y  uef i  nepio4 asroMo6ir r

pyxaerbcr g uocrifr noro nrnugr<icto 6e: 3arpr4MKr4.
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5,4. Posnogin ranrrqieHux chrl uixt xonecaun
aBToMoGins

Puc. 5.3. Cxena cun, Wo dinmu
Ha anmouo6inu npu zanauyeauni

y BI4IraAKy np.fl-

rrorinifiHoro pyxy Ha
ropn:ouramuifi ,uopo-
si, upufinaaro.Iu P, : 0;
Fr= A, astoxa06irb, IIIo
3araJrbMoByeTbc-f, 3 MaK-
cr4MalrbHoro irrrenctmHic-
rro, Mo)Ke 6ytu [peA-
crannetlufr TIJIocKOIo
cxeMoro cv:r (puc. 5.3).

3 ypaxyBaHruIM

nrapa:ie (5.3) i (5.12)

P, = LRrr^u* = P-^u* = G' gr^u*. (s.23)

' 3 yuonu pinnonaru asroNao6in-f, si.4nocHo IIeHTpa Mac

a6o ocefi, rqo ilpoxoAsrb qepffi ToqKI'I TopKaHHt uepe4nix i

aaAnix ronic 3 onopHoro noBepxHero, o,4eplKlrMo 126l:

G (e  +  e ,^ , .  ' h r )
\ a D
L l \  z l  

-

S D
L t \ 2 2  -

L

G lo -e ,^ , * 'h r )

G ' 1 "  -  Q , ^ u * ' h

(s.24)

(5.2s)

(5.26)

(s.27)

Toai

Xft"rt-u*=W'

XR"r2ttu^ =

r46

) 'e*^u*



Bnpiuryroun cnirnso pinuxuHx (5.26) i (5.27), 3HaxoAtrb
:a:rexnicrr, naix ZRr/,ro, i LR*r2rro, IIplI ra:ir'ltynauHi
aerol,aobir-fl 3 noBFII4h{ BI.IKOpI{CTaHH-flM CI4JI 3qeIIJIenUX ni4

KoJrecaMpr nepegnroi i saAuroi ocefi:

a - { D  ' l t
rR.,.:-n" = rR*,l,ou. ]-l:tll-: e-

I  +  9 r ^ u * ' n g
(s 28)

(s.2e)

PieFrqHHq (5.28) roKa3ye, y f,KoMy cniesi/tt{oixeHui

noBlrHHi 3HaxoAI4TI4c.s rtulbMiBsi cnnu Ha nepeAliix i salHix

oc.sx aBToMo6in-{, 11106 6yla 3abe3ue"{eHa uaitnuula

e$erranuicrb ranbMyBar{H.{ "

flnx xaparreplrcrnKl4 po:no4i:ry ransnainuoi calu uix

oc{M}r anrouo6i:rs qacro BidropncroBy}orb niAtrorueurrs
pearuift IR",1 i lff,,:

5 . p p
n H a | f . 1 ' , |

,  \ . D  D
Lf\x? a ,

re Pa i P, - raJrbMiBHi ckrliv Ha KoJlecax repeAliboi oci i sa

ncix rorecax aBTol\,{o6in-s ni.qnosilHo.

Koe$iqieHr fr, uJa Aicrae Ha3By xoe$iqienra po3noliny

rani-n4ieHoi Qrlrrvr, rl0Ka3y€, .sKa qacrKa eia saralrnoi

ralrnainnoi cvIIrkr, Iqo aie Ha aBToMo6inb, rtptrnan.a€ Ha

rrepeAHro Bicb. Koe$iuieHr p uoxe 6yru uocrifinnnr a6o

3rlriHHl.rrvr, 3aJIexHo pil :naiHz rl4cKy s ranlNaieHorray nprano4i

a6o sN,{iHu HopManbHl4x peaxqifi, u1o Airorr Ha KoJIeca

3a.[I{b0ro MocTa.
3 ypaxynaHuxu Sopuym (5.29) BI{pa3 arrxl,R6 rZR*,2

na6y4e BHrnrAy:
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)R"rr _- 2R., . f ;

X&.,  =2R,, . ( t -B);

XR"., = XR".,. r -  p
a

P

(5.30)

(s .31)

(s.32)

fli.ucraszsrun n pinuxuut (5.29) rpauravHi 3a yMoBaMrr
3rreIIeHHs cunu 2Rr4 _o* i cnttu ZRr, _^ : G ex *ox,oAepxr4Mo reoperr4r{Ho Heo6xi4Hy Benilqr.rHy xoeSiqie:nra p;,
s a xroi :a6esuevye* cx uafi nzrqa e s exrznui crr ra,rrivryB aHH' :

Ovenz4Ho, qo EnA sa6esueqeuHs orrrt4ManrHofo
ranrMyBaHH_f, qacrKa ranrnaienoi crrrvr, tqo np:ana1ae Ha
IrepeAHro nicr, :i 3pocraHHrM !, hs i rp, vae s6inrruyearuc_fl.
npaqoMy Alr ut4x naparr,rerpin Ha BeJrrzqkrHy fr 6inrui nonairno
BzrBJrrerbcfl y Bvrra4Ky KoporKo6a^:Hzx asroN{o6irir. fpa$ir<
saJre)KHOCTi f, : flQo lM BaHTDKHoTo anrorro6ins uorHoro
Macoro 10,5 r HaBeIeHo Hapvc. 5.4 [22-,.

(5.33)

fpa$ix roKa3ye,
rrlo 31 3pocTaHH_{M KOe_
Siuienra sqeueuHr nil
0,05 4o 0,8 niAnoureH-
Hr ER*alER*, Mae
s6imrrrarucr [paKTr4q-
Ho B ABa pasz. _flr< i
BrAHoIrreHH.f, ramvis_
Hprx cnrr Ha uepe4uifi i
saguiir ocrx, roe$iqi-
eHr p y 6inrurocri
cyrracHr4x anrorrao6inig

Pvrc. 5.4. lpafuirc sanecrcuocmi p*
i ps dna BaHmailcHoeo aemouo1inn
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Ao noqarKy 6norynaHux rconic s6epiraemcx npaKTAr{Ho
uocrifrnpru (P : Fo : const) i 4opinnroe eilnosiAnoMy
ni4nouenuro ramMieHr.rx MoMe:uriv (M1 i Mr: Mt -l Mrz).
flpuiiHxrzfi g^ls .qaHoro aeroNao6irx nocrifiuuli roe(f iqienr p6
Br.r3HaqaeTbcs BUH{TKoBr{Mr4 KoHcTpyKTr.rBHr,rMrz IIap aMeTp aM]4
ranruinnoi c:acreMv i Ha eimaiHy ni4 fz tre sanexarr nig
KoopAr4Har rIeHTpa :lr,ac it tpr.

fli< BtrIHo s rpaSixa, ilpv nocrifruouy posno4ini
ranrNaisHoi cunu nlfi,cHe eiAHoueuux IR", tlZR* nnrxe npr4
oAHoMy roeQiqienri tqennesnfl e,: ex on- yalynae reope-
Tr4rrHo Heo6xiAnofo 3HaqeHus. 3a iHruzx yMoB 3qenJreHHt
6yae si46ynarncs a6o nepefanbMyBaHHs nepe4nix xolic
(xxrqo e* I e, on^) t nunepelxcerrHs nopienxHo r sa4niruu, ixue
6norynauux, a6o ikue ueloranbMyBaHHx (rruio e*> eron*).Y
TaKoMy pa:i nepururvrrz 6y.Uyu 6noxynarucn sagui Koneca.

Heo4Hovacsicm 6noryBanufl nepe4uix i salHix lconic e
icrornzu ue4olixol,r uocrifiHoro po:no4iny ramNlieHoi crarn
Naix ocsN,rr,r. flpv 6noxynaHni nepe4uix ro.nic asroMo6inr
BTparrae reponaHicrr, a ilpv 6loryearmi sa4uix xonic
criftxicrr, Iqo e 6inru He6esne.rHunr. V 3n'x:xy 3 rIt4M y [13]
peKoMeHAyerrcs' nulupalu po:ro4i:r ramNlieuux cnJr raKaM
qr{HoM, ruo6 uepeAui xoneca JrefKoBr{x aerolao6irin nepulruz
Aoc.rrraJrr4 Onoxynannfl rrpl'r g, : 0,15-0,8, a n inruax aBTo-
vro6inie rrpLr ex : 0,15-0,3. Y eaHraxHnx aBToMo6ilin, qo
MaroTb noBHe 3aBaHTaxeHHq, KoJreca 3a.4Hboro MocTa noguHHi
6lorynarucr [eprxr4Mr,r Ha,qoporax rrprr e r : 0,J ...0. . . 0, 8.

5.5. PerynKrBaHHe ranbMiBHnxcyt'n Ha Korecax
aBTOMOoine

fl|qsnrqnrz eQexrznuicrr riurbMyBaHH-{ npn
oAHoqacHoMy nolinureHHi crifrrocri asrol{o6ins Mo)KHa
BcraHoBJreHHrM B ra.:bMienifr cr.rcrelri pery,raropin
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ranbMiBHr4x cvn Gfq. BoHu sa6esne'iyrom po3no.f1.l

fanrNrisHlax cur lrix xonecauz uocrin, n{o rlaSnra}Kaerbct Jo

orrraMaJrbHofo rrp]I eKcrpeHoMy ralruynaHui n pi:ulir

AOpOxrHlx yMOBax.

Als 3'xcynauu-a npuHlluny po6orn, rr1o :uiHroe

cnineiffro[renH.s rrnix ra:mMieulaN{I4 cvravrr4 3ane)KHo eia

iureucHeHocri ranbMyBaHHt i HasaHraxeHHfl aeroNao6irt.

po3fnsHeMo pl{c. 5.5 1221.
FIa HboMy noKa-

3aH0 npn6nnsui rpa$ixrn

3aJrelxHocrl Rr,2 : J(R,a)
[nfl pisnux HaBaHTax(y-
BAJIb}IIIX CTAH1B ABTOMO-

6 i n x ( r p a n a l - a B r o M o -
6inr is 3aBaI{TanteFIHfiM Ha

l0}o,  2 -  tz  3aBaFITaxeH-

H . s M r { a 5 0 % i 3 - 5 e :
eaHraxy) npra :uiHi ltoe-

$irlieHra i.Ienreuns sia 0
Ao ex4. ltrpn no6y4oni
KpIzBI4x Rrrz: J(R.,r1) zua-
r{eHri{ R".1, lIIo niAr:raAa-
roTbcr na oci a6cquc, Anx

o6panux KoopAHHar d I p13llt4x 3l{aqeHb (pb Br43uaqalorbc.n 3a

Soprray:roro (5.26), a eignoeiAni ne:rzqI'IHV R,,2 sa $opn'ryloro
(5.28). Koop4uHarlr at G i hrzatexarb eiA cryneHfl 3aBaHra-

)KeHHr aerol{o6irg , Bury ra po3TauyBaHHt n xy:oei eaHraxy i

BU3HaqaioTbcJI I,nfl KO)KHO|O HaBaHTaX{yBaJIbHOrO CTaHy

aeroN{o6irs.
PosranrynaHHq Ha rpa$iry KpI{BI4x l, 2 i 3 cni4vll'rr,

tqo cnissiAHoureHH.s Ivtix ,R"r2 i R,rt Trpr4 ra,rnnayeauui 3

MaKcI4MaJIbuoro inrencraeHicrrc rre 3iLTtrlxa€Tbc.tr uocrifr Hlru, a

sNaiHroeuc{ 3aJlexcHo BlA Q,, a, e i hs.3i s6i:rr'uresuxv e i h,
r{acrKa saranrnoi ramNlieHol clr^t;.ur, ulo npunaI.ae Ha 3aAHro

Puc. 5.5. fpaSir< 3atterrcHocmt
uilrc R*rz i Rarl npu

onmuwarbHouy i nocmiiln auY
posnodini zanaMieHux cun

1 5 0



eicr sN{iHrcerbc.f, i, eiAnoeiAHo, Ha nepeAHro nicr s6insury-

erbcr. Taxuit cawuit BrIJrlrB Ha orITIrMaJIrHe cuiaei.4HorueHH.fl

ra:rMieHHX oI4JI Ha ocflx cnpaBnr{€ i Koe$iqienT 3qenreHH.s.

Pea-nrHi 3HaqelrHt car .&-rr1 i R'rz Bl'I3rlat{arorbct 3

Bvpasy (1.28)

R * , r = M " - L M i n  i  R * r - M " - Z M i n z ,  O . 3 4 )
Yat Ydz

Je Mt i M2 - cyruapui rarllaisHi MoMeFIrIr, uto niAnoAflTbcfr
.to xonic nepe4uroi i saArmoi ocefi.

,{o nouarxy 6norynanns xo:ric na :pinnoea)KyBaHH.f,
EA[1*t i ZAtIl.z BnTpagaeTbct AocI4Tb - TaKII HeBeJIIIKa qacTvr:.A

eiAnoeiffrux ni4ne4eHnx ra:nNlisHl4x tr4orr.lenris. Touy 3a

yMoBI4 R"rl ( ERa' I i Rrrz < LR,z' p MolKHa npuizunrn

i n  Mrz
R.rr = 

t"" 
7 R.-r l  =

fat Yaz
(5.35)

(5 "37)

(5.38)

3a ni4cyrHocri na aBToMo6ini PfC, cninni4Horueunx

lltx M4 i Mr2 i ramMieHuMvl cvlraMkr Ral I Rrr2 siAnoeiAHo ax

fo noqarKy 5:roxynauHs Konic 3ilJllrrraerbcq uocrifiHlana (nono

o6yuoueHe KoHcrpyKTrrBHt4Mrr napaMerpaMl'I ey:nin

fanbMiBHOi CuCrelrz):

M,zl M,r = R,,zl R,,t = K, = consl (5.36)

a6o

M r z =  K n ' M r r ;

R o z = K n " R o t .

Je K,- rcoe$iqieHr nponopuifiHocri [8].
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Y qrouy BHnaAKy rpa$ix 3aJrexHocri R,,2:flR,,r) - !e
np-f,Ma niHix (nprwa 4 puc. 5.5), xra Br.rxo,4rrrb 3 noqarKy
KoopAr4Har ni4 rcyrolr 45'. y TorrKax c i d neperr,rHaHHs
upxuoi 4 is r<pznurrru 2 i 1 pea,rrHi 3HarreHH.s R,t j R *1, R,,2
i R ,rz pinni TeoperrlrrHo neo6xi4Hnu Anfl anrouo6ina,
3aBaHTax(eHoro Ha 50 i I00% niAnoeiAHo. 3a raxax 3HaqeHb
peanbHvx pear<qifi nepe4ui i saruri Korreca asroMo6inx lytyrc
Aocrtarl4 r,rexl no 3tlenneHHro oAHoqacHo, tK i y BI{[aAKy
onruMaJrbHoro posno4iny ra,crN4inHzx cur. BilnosilHi
3HaqeHHs r<oe$iuieHrin 3r{enlreHH.s ex2 i ert Ha3r4Barorb
onmuMoJtbHuJvttr e',o,. f e',on,. Ha 4i:irnxax oc i od xpunux
R,,2, ro6To npr4 ralrnayeauui Ha goposi : roeQiqieHToM
3qenJIeHHr ex < ex2 (lrq 50o/o 3aBaHTalr(eHoFo aBTonro6inx)
i q,. e*z (Anfl 100% 3aBaHrDKeHofo aBrouo6ina), peanrHi
ranrNrieHi cvilvr Ha saAHix KoJrecax uennri ni4 reoperzuHo
ueo6xi4Hzx. 3alHi Koneca anroMo6i:r_{ He AoraJtbMonylorrcr, i
ToMy neprnl,z,ll,na 6ygyrs 6lor<ynarracs nepelHi roneca. flicns
ToqoK c i d npu xoe$iqienrax 3qerrJreHHx, ni4noni4Ho eenuxrx
etzi ert, peamni ranrn4isHi czurvrHaKoJrecax saAHroi oci 6inuui
ei4 reoperuqHo Heo6xi4Hrax, rlo Br.rrorruKae ixue Br4nepeAlxanb-
ue 6noKyealfils nopinumro : nepe4iriu u. flpu o6pauouy (pzc. 5. 5)
nocrifisouy cuinni4Horuensi Rnt i Ro2 y He3aBaHTDKeHoro
asror\,{o6iff (xpzna 3) e ycror'ry 4ianasoni sl,riHrz rcoe$iqieura
3qenJreHH.fl rrepmr,rMr,r 6y4yrr 6noxynarr.rcx sagHi Koneca.

Ocxilrxn ramrvrisHi cuttu i eilnoeiaHi irra ranrrvlieHi
MoMeHTrz nponopqifrHi rzcry s ranrNaisHrrx KoHTypax nrocrin,
rpaQix, uo4aurafi Ha prc. 5.5 MolKHa no6y4ynaru B
KoopAr4Harax pt (TLrcK y xourypi nepe4uix xo:ric) i p2 (rncxy
rcourypi sa4nix ronic). Taxuir rpa$ir (puc. 5.6) Ha3uBaror6
podouon xapqKmepucmunoto PfC [8].

Ip.eatsuuit PfC Mae sa6esneuynarr.r perynroBaHH,
Tr4cKy n xonrypi saAHix xonic rar, u1o6 npu ncix pe)Kr{Max
IANbMYBAHH' BI4KOHYBANOCX OTITI,IMUIJIbHE CTTiNNi4HOIIIEHH'
niN ranruisHzl,ru c:arravtLr (pzc. 5.5). V rofi cavruir qac
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Puc. 5.6. Po6 o,ta xapaKmepuctnuKa
PfC si gtviutroto mordKotl

cnpaL!tuBaHHn

BUKOHaTT{ q}O yMOBy 3a

AorroMoforo tuexauiquux
PfC npar<rrlqHo HeMolK-
IIIIBO.

Icnye Aocr4Tb
BeJrr4Ka xi:rnricm cnoco-
r5in perynroBaHH-f, rirJrL-
rrieuux crzn i KoHcrpyK-
qiri PfC 19, 221. -flr
npHKnaA po3rnrHeMo
rrprrHiluil po6our PfC,
u1o gnn.rafrHo 3acroco-
Byrorbc.fl B rartrlrisHr.,lx

clrcrgMax s ri4panni.rHprN{ npHBoIoM. Taxi PfC
BcraHoBJrrororr y xonrypi saAHix xonic, Iqo ,{o3Bon.se
sruiHroearfi Tr4cK 3a 3aAaHnM 3aKoHoM 3aJrexHo sia pt i
HaBaHTaxeHHs, rKe rrpurra4ae Ha saffrifi Micr. 3a raroro
cnooo6y peryJrroBaHHa (pxc. 5.6) PfC Br43Haqae noJro)KeHH.f,
TOqKH CnpaIIbOByBaHHt 40, IIIO xapaKTepl43ye 3Mffiy TI,IcI(y B
KOrITypax raJrbMrBHof o npr4BoAy.

Ha noqamosifi .qirxHui (0 - a"6) PfC ne upaqroe, i
TI4cKr4 B KonTypax nepeAHboro i sagnroro Nlocris o4uaroni. Y
roqqi a"s (anroN{o6inr 6eg nanraxy) rerrtn HapocraHH.f, Tr{cKy
n rconrypi saAnix ronic lauxvufi, nix y nepeAHboMy. -flxrqo
aeroNro6iru sasaHraxeHufi Ha l00yq noqaTKoBa .4in.ssxa
IlpoAoBx(yerbc.s .qo roqKrr a'0, y rxil"r sHosy ni46yna€'rbct
sNriHa reMny HapocraHHfl. Tucry B KoHTypax rartNaisuoro
npr4Boly. Koe(piqieHr po:no4iry ranrNrieHux crrrr P Ha
noqarxosifr ainsHui ni46raparorr TaK, 11106 y saBaHTax(eHoro
anrorrao6int oAHoqacHe 6:roxynann-s xoric nig6yealocq, sKrrlo

E,:0)5-4,45.
llil .{ac uig6opy xapaKrepr{crar PfC Inr aBroMo6ins

BpaxoBylorr Trrrr lanrrvrieHoro npzBoly fi yvonu excnlyaraqii.
PfC noeranHi ea6esnevynarz 3a pisuoro 3aBaHTaxeHHt
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aBTOMO6ins rt eKcrpeHoro rzlJIbMyBaHH'tr Ha '4opofax 3

e, : 0,15-0,8 vtaxcrarrtaJlbHe yuoBinbHeHHs npl4 oAHoqacHoMy

6oo*y"u""i scix Konic aeroNao6irs a6o Bt43HaqaJIbHe

6norynauuq Koric flepeAuboro Mocra'

Cnia 3zBHalII4Ttr, uo 3acrocyBaHH'r PfC noninruye

ranrlaisHi sracfl4socri anrouo6inx, aJIe He B[Krroqa€

Mo)KJII4Bocri nopyureuH-fl fi oro crifirocri npl{ ranbMynauHi'

flo.ualrure nolinuregur ra:rn'\risHzx eracrHeocreil

saificHloeTbcg anru6noxyBaJlbHoro clrcreMoro (AEC)'

lpLI3HaqeHoIo An.f, ga6egneqeHnx e$er<ruBuofo ranbMyBaFIHt

aerordo6irx e Piauux YMoBax
upra s6epexeHni crifir<ocri. [o
npuuuznonoT cxeMI'I AEC
(puc. 5.7, t8]) Harlexarb:

.{ATTIUK AI,IHAN{IqHOIO CTAHY

Korreca 1, enerrPonnnfi 6non
KepyBaHHfl (EEK) 2, PerY-
nrrop rI4cKY (PT) 3 i

aKyMyntrop po6ouoro rina 4,
y6y4onaui e ralrvinnY
cprcreMy anrouo6i'ns'

AEC rrroxe nPaIIroBarIl
Puc.5.7. Ilpuu4unoea

cxeua AEC

sa pisnzruil anropvrMaMl'I. y ix ocHoBr JIexI4Tb rIpI{HIIr{[

penefrHoro 'aBToMarl'IrrHoro KepyBaHH'fl ranbMyBaHHtM si

3BoporHI4M 3B'q3KoM rlo luHaviuHolty crauy KoJIeca, uo

oqinroetrcx 3a Berrnul4Holo qrl xapaKTepoM sIv{iHIa

oAepxI'IMo:

1 < A

(s.3e)



3 Ouenz4Ho, Iqo xapaKTep o6epraurtx ramr,lisHoro

KoJreca Bu3rlaqaerbcs cnieni.uHorreHHflM ABox MoMeHrie -

ni.qeolxysaHofo Ao KoJreca M, i wtoveHTy ranbMisHoi canu

Me : Ro ' ra 1221. flr<wo MoMeHr M, y nplaHqnni Mo)Ke

ua6yvatu AocI{Tb BeJIrrKrIx 3HaqeHr" TO MOMeHT Ma

o6lrexcrrrafi g.renresH.sM Korleca 3 .qopororc Mr: ERrg, max' rd.

3niacu Ens. 3a1anvrx iurencHsuocri ranbMyBaHur anrouo6ilr,

HaBaHTDKeHH-f, Ha KoJIeco fi yvron 3rle[reHHt icnye raKe

FpaHHqHe 3HaqeHHt ni4no,lxyeaHofo ro KoJIeca rarsN,liaHoro

MoMeHT'y Mr.np, nepeBHIrIeHH.fl xKoro BI4KnI,IKae 6:roxyeauur

KOJIeCa, npI4rIOMy

M,r,  =* 
#O- 

s" , . )*uR,.{p,^u*.16,  (5.40)

ae dV I dt - nisifrrre yuonirsneHrlt aBToMo6irx, r^s - pa4iyc
KoJreca 6es r<ongasHx (re4eHzfi pexuu); Son, -- onrrrMaJlbHe
3HaqeHHJr roe$irlienra KoB3aHH.s.

3ei.{cu (popuyerrcx 3aBAaHHs AEC ycraHoBurt4
nor{aroK rrepeBauleHH.s MoMeHTy M, HaA MoMeHrov Mr.n, i
aBTOMaTUqHO 3MeHIrII4TI4 npI4BOAHe 3yCIrnJI{ B faJIbMlBHOMy

lrexaHi:lri, uo sauo6irae noBHoMy 6loxynanHlo KoJreca.

Buzua,ruru rpaHl{rrHy B AaHIrx yMoBax fanbMyBaHHs

BenuquHy niAnoAxynanofo ralruinsoro MoMeHTy 6es

6noxyeaHHr KoJreca [paKTuqHo HeMo]KJII4Bo. qe ycKnaAHroe

crBopeHHr npxvoi cI4creMI{ perynloBaHHt rarirl,rieHoro

NroMeHTa a6o npunoAHoro 3ycvnn* eilnoeiAHo Ao MoMeIITa 3a
yMoBoro 3rrerrJreHHs Korleca. Tovy 3acrocoByrorb cnoci6

sano6iranns KoB3aHH.a aBToMarIrrIHIrM ycyHeHHtM nepe-

ranbMyBaHHrr KoJreca.
Haireur\a inrescunHicrr raJIbMyBaHHfl Aoctfaerbc.s,

rKnfo KyroBa runu4ricrr KoJIeca [portroM ycbofo qacy

ranbMyBaHn.s eiAnonirae onrl4ManbHoMy sHaqerlHro roe$i-

uien'ra KoB3aHHt Son- (liuix 2, puc. 5.8). Tarufi pexuu, xpir,t
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Pprc. 5.8. XaparcmepucmuKa po6omu
AEC

ga6egne.reHH.f, nafrslr-
rqoi inrenclreuocri rac-
MyBaHH', rre cynpoBo.f,-
N(yerrc.tr 6noxynaHHnr
KoJreca, lr1o o6epra-
€Tbct a)K .tro noBHol
3ynprmKr4 aeroNroSinfl
(ro.ma a). Pexrau
fanbMyBaHHr 3 Sor,,
qepe3 necrifrricrb ala-
HaMlqHOfO CTaHy KOJIe-

ca s ro.Iui S : Son- peanisynarrl Ha npaKTurli saxi{o. Ton'ty
3aBAaHH.s ABC - MaKcrrMaJlbno na6nu:uru ytitcuy msu.uricrr
o6eprannx KoJreca (niuix 3) ao riei, xxa eiAuoeirae S : Soo*.
flpu qrouy He noBl4nno 6yrra 3HaqHI4x ni4xllneHr xr y 6ix
6inrnroro KoB3aHH-s Koneca (sona B), rarc i e 6ir safieoro fioro
po3ranbMoByBaHHtr (soua A).

3a na"seHocri ABC, 3HIDKeHIUI uiaeopKyBaHoro faJlbe
nninnoro MoMeHTa ua roneci, qo 6noryerrc.a, 3uavafruo 3MeH-
rrryerbcr rrre 3a @* t 0. II{o6 sa6*rrewffr4 BI4coKy e$ermHicrr
rirrrbMyBartu, EEK AEC qacro HilrlaroA)I(ylorb raK, rqo siH
oApa3y nicfls no.rarKy 6:rorcyraunx noAae criluan Ha po3rulrlb-
MoByBaHrur KoJIeca. Y posrnxnyroMy npI4KJIaai EEK HiIrIaroA-
xenrafi Ha Br.rcHarreHy rpaHzwry Benruulry droldt, nicnx nepe-
BlrrrleHrur moi perynmopy rlrcKy noAaerbct rolra44rnfr cHrHaJI
Ha 3HrDKeHrur rlacKy s KodcHoMy IIAniHIpi 7 (pnc.5.7). flpnHqzn

Aii AEC y rlboMy Bldlra,u(y norltfae B raKoMy L221. flpvr
nanrcxanni Ha ranrsN,tisuy rleAzlnb 6 i no.qanruolvry s6i:ErrreruIi
3ycvrJlfilL, TrlcK y TOIOBHOIVT ralruienolry urariHgpi 5 i rarnrrais-
HoMy rrpraBo4i spocrae, rlo BHKJIITKae s6inrureHH-f, MJra i R-.
flpurrycrmro, ilIo EBK niaperynroBaHo Ha senuwlny 5ruoninr-.
HeHH{, npouopuifiIry Ha rpaSixy (puc. 5.9) pi:iruqi opxvmar I - I'.
Hepes sanigurosaHlUl cHgreMI4 "4ar.MK - EEK - PT - ra[bMo"
posrarcMoByBaHHt Koreca rorlHerbcr rlepe3 lpst<fri uac t1 (c).
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Ha .qinsHrli ad yuoninsueHHx o6epraunx Koreca
cynpoBoprcyerbc{ inrencianrrrlM 3MeHrrreHH-{M rarnrorisHoi cz-
ru Rrr,3pocraHH.f,w - da+/dt i xoe$iuieHTa KoB3aHHx roneca S.
3 roqarKoM po3fanbMoByBaHHt pisnuqx uix ranrMisHzNl
MoMeHToM i raouenrolr,r la,rrMiesoi canu (or<pyxHzfi MJra i
ra:rrrvrisHnfi Rrc cnrraMlu, a or)Ke, i serE.tzHa da*/dt 3MeH-

rry€Tbcs (ginxHra d zmz), ro6ro noAaJrbrue 3HrdKeHHr rrrBr.rA-

rocri o6epraHHa Korreca (.uinaHr<a d tmt) 6yae ria6yBarrrcfl 3
MeHrrrolo iHreHcHsHicrrc.

fanrnrisua cuna npoAoBlxye 3HlrxyBarr{cr (4i:ixuxa

d*), xoqa H 3 Aeruo MeHrxorc lHTeHcHBHlcrro, Hlx Ha

ArnflHUJ ad.
Y ro.rqi m oKpylKHa cvra Mrlr6 aopiBHroe R",. flplr

uboMy KyroBe nprrcKopeHHr Koneca da*/dt: A (rourca m2).
Kyrosa uren4xicrr (DK 4ocflra€ lriuiua,rruoro

3HaqeHHt, a KoB3aHHr KoJIeca - MaKcl4ManbHoro (r)'lrr.ua mt i
:mr niAnoeiAHo).

flpu noganbrrroMy 3MerlilreHHi npzno4urrx 3ycr4nb Ha
Kono.4Kax faJrrMa cvrra R* crae 6inruroto Mrlra i roai nil liero
pisnnqi uouenrin 2Rr'rpr'r6 - M, KoJreco na6yeae rro3r4-
Tr.rBHOrO KyTOBOTO npucKOpeHHS.

l4oro KyroBa rrrBlr.4Klcrb 3pocrae, Iuo 3yMoBnroe
3MeHrueHHr BeJruqraHa S i 3pocraHrur ransrvrinnoi wrm (ua
rpaSixy - ain-{Hrli mn filuiit R,,, a)*, do4ldt, S).

Marcznaanura KyroBa urnra4xicrr, ilIo Aocrfa€Tbc-f,
KonecoM y npoueci po3ranrMoByBaHHr, o6lrexyerrc-a
BeJrr4qrlHoro, xxa nignoeiAae ruen4rocri pyxy aBToMo6i.n.s e

lauuit MoMeHT, a ti [ororrHe 3HaqeHHg Bl{3Haqaerbc.f,
cTyneHeM 3af aJrbMoBaHocTl Koneca.
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Puc. 5.9. fpaQirc sAaiuu Mr/ra, R,, i napauempie
o6epmauun Roneca npu po6omi AEC
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Pos6noxynaHux $axrzuuo sarinuyerrcx n ro"Iui n,
KOJrrr coK loc.f,fae 3HaqeHHt @s' IrIo silnoeiAae onrl,IManbHoMy
3HaqeHrrro KoB3aHHs Korreca (rovra nz). y uefi MoMeHT
ranrNlieHa cuna i KyroBe ilpIIcKopeHHfl MaKcHMalrtIi, nic-rrs
qoro BoHr.r pisxo 3ilreHrrryrorbct (4inrHxIa nK i n2rc2) i
eilnosiAarorb Berurrrdui ni.qseleHoro raJlbMieuoro voueHra i
ninifinoro ynouimueuur aBroi\{o6ira (roura rc i rc2). 3ueH.
rrreuH.fi cLrilLt R* cylpoBoA]Kyerbcf, 3HIdKeHHtM xossaHus i

Ae.sKHM s6inrueHH flM a)K(.uinnrxu ryl I nl1).
Posrrauyrwfr rpadrir gnaiHlt napauerpin nppl

6rorynanHi ra pa:6noxynaHui KoJIeca nzrouanufr npl4

4onyqeuHi, rqo EBK npulllrH,ae nonaqy curHaJly Ha
po3ftInbMoByBanHr nicris sarinqenn-fl vacy pos6noKyBaHHt

tp6tt.> KoJrIa danldt y upoqeci po3ranbMoByBaHHt Aoctrae
MaKcraMyMy. 3 ypaxyBarrHsM eanisHlonaHu-f, cr4creMr4 12
noBTopHe HapocraHH.s oKpy)KHoT culu floqHerbct 3 ToqKI4 e'.

.IIo roqrn / rarirNrieHa crfira &, sanuruaerbc.f, 6immoro eiA
Mrl16, i da+ldt :6epirae rIo3I'ITI,IBHe 3HaveHHt. Kyrona
urshArdcrr npo.qoB)Kye s6inruynaruct Ao MaKcItMyMy r rovqi
ir. Y roqqi lz danldt nepexoAllrb rlepe3 nynr i noriru ua6yeae
si.u'er\4Horo 3HaqeHH.f,, ulo siAnoei4ae cninni4HollenHro curi
MJra i R,,. V p*ynrrari HoBoro 3aranbMyBaHHr Koneca B
roqqi at2 Hacrae noBTopHe 6noxynaHHx.

y po3rJrrrHyroMy npoueci pospisu-arou qorrlpu

lepio4a uacy: t1- qac ni4 no.rarrcy 6norynanH.s Ao rloqarKy
po3ranbMoByBaHHt Koneca; tz rrac BlA floqarKy
po3ranbMoByBaHHr Ao noqarKy pos6noxyeaHH.fl KoJrecd, tp6:t -

uac pos6noKyBaHH{ KoJreca; tn - uac eil riHrl.{ nonepeArrboro
pos6rioxynaHHr Ao norrarKy HoBofo 6norynaHux. CyrraapHa
rpnnanicm h * tz* tpa,l tn cK1ap1ae qac ruuily po6oru AEC.

Taruu qrrHoM, ABC crnoprc€ nynbcr.rsHzfr ramr\.rieHrafi
MoMeHT, sxuit sa6esneuye KoqeHH.s Koneca 3 KoB3aHHrM,
6nngrrlaNa .qo oIITuMaJrEHoro, tt1o lo3Bonq€ icrorgo
noninmlrua ranrlrinHi BJracrr4Bocri aeroMo6in.{ i sa6esnelJvrrrt
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froro criftricrr ilpl4 ranbMynanHi 3 MaKcI4MaJILHoro eQeK-

runnicrro.
CyuacHzlr iguonaqifruutlt erarloM,'luo rloJrlrlrrry€

ranuViWt BnacTI4BOCri aeroNaO6inx, e BBeAeHHs e ranruinrry

cucreMy 6araroranalrHoi (: in4IaeigyalbHrlM KepyBaHHqM

ranbMyBarrHfl Koll$rofo xoneca) AEC ig $yuruierc cBC

(rourponro i posno4i:ry ra:nuinuvx clril flpl{ npoxoAxesni

lronopory), i".t"*z EBA (enexrpoHnoro posnoginy

ranrnlinriux gI{JI Iuix rolecaMg llepeAHroi i saAHroi oceft

3aJIexHo siA Hasarlrall(euHfl na Hux) i npacrporc AonoMorlr

nprr eKcrpeHoMy ranbMyBaHlrr (Assist brake)'

5.6. BnnnB eKcnflyaraqifi HHx SaKTopiB
Ha ranbMiBHi SnacrhBocri aBToMo6ine

Excnnyaraqifini Sarroprl, luo cnpaBntrorb BTIJIIIB Ha

raruN{isHi BJIacrI'IBocri asroN{o6iJlfl' yMoBHo MoxHa noAilltru

HA rexHi.{Hi (noe'xsani : rexni.IHlrNail HecIIpaBHocTflMr4

ranrnaienoi cucrerr'tz) i 4opoxui'
Po6ora ra_nrNnisHrax MeXalligtr{ie cynpoBoA}KyeTbct

n oTp arrnrH Hfl Ha noeepxui TepTfl ranrM ieHl4x IuexanisN{in s oAa

i^'6pyay. Ana:ri: crarl,IcrlrqHllx AaHI4x noKa3ye' ulo is
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[ - sarai{br{o| xi:6xocri AT[i, tsLlKJII4KaHI4x 'rexHi'IIdI4MIa

npflr{HriaMu, Snlt3l,lco 2Ao/o sialyna€Tbcs qepee HecnpaBHicrb

raamnainnoT ex,{cre&tm.
h4oxnneictn peaJli3yBarl4 ra-'lrluisHi ct4I1r4) rqo

po3nuBaForbcs rzursnaissvutl mexaHignaalru aetonro6in.n,

3aJrelrllTb sia cratiy troKpI'ITT.fl 4opir i nporerropa Iul4H.

Miniwarnna El{cora nporeKTopa III4II aerolrodilir

perJTah{enToBar{a fipanplraMn Aopoxffiboro pyxy. Hose

AOpO)KHC lroKpplTr.fi Mae mopcTKyBary rlotsepru{rc,

l,tiNpoesoni.ini El{oryli}d xxoi, EAaBrIorcr{ucb y url{Hy,

adinninyrors lkne 3r{enreHn.tr 3 .4oporolo. FIpn suoureHHi

uorryI4'r-N,q nriNpoilepinuocri .3rnaAx{y}orbcs' 
noBepxrifl

noKpI{TT.li cra€ rJIaAKoIo i roeSiqiem 3r{erIJIeH}{.4

3Mei-xruy€Tbcx. r{nx sSirnuleHHfl qx 3acracoBytorb notsepxHetsy

oSpcdxy noKprrr-rfi? i:1o rxoJlrrao B po3n}IBi Ha gopoai s'.{sxoro

nnarepiary (ruanpur":ra,u, pigrcoro 6iryrr'ty), po:ctanauni no

rrbon{y npiGnoro qe6esio i iracryunouy iloro yKoqeHuro

Korxah{ti. fiot<pltmx 3 Tarco}o o6pobxoro ts cyxoMy craui

npamTuqldo nig$oeiAae ac{ia"nnroSerorlHol\4y, a B MoKpoMy

crani Sesgeuuiue, ocxilrxu Be"[ut{i4Ha P,c y Flrrofo 3Hl4}I{yerbc.fi

r'4enure, sim sa n'JIaAKI{x iloKpt4TTsx 5e: o6podrca. Misiua:rnni

3Fratrelrms{ p:r OnOpHOi nonepXm, flKl IIOEI{HHI BlAnoBlAaTt{

pi:uunn y&{c}BaM pyxy, HaEeAeHo r [11]"
fipu pyei ap:ronro6inie no 4apo:i 3 Hpx3bKI{MI{

3T{Ar{eH}.{fiM& Vx 3I{I,IKa€ po3xoA}Ke}IHq B raJI-6M18}II{X

EJracrr4pocr.flx asroro,{o6irin pi:urax tnttin, xapaKTeplie flpu

ranbr\{ynal{ui lta cyxl,lx IIoKpI4TTsx.
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., . li',, $*ffi p? hnq E wps g mm rCI po$grffi ffi s{ F{ffi e mrownmffi imm

Merorc laJrnntisHnx elrupoSynamn AT3 e E?I3HaqeHrs

erper,rmeH,rcTi ra:rsuienrax cl4oren4: po6o'loi, 3a[IacHC:"

,"::; urco.BoT i Aonont ixtioi.

3 naerorc i4euueuuocri npoBe"IIeHHx wlnpo6ynanr '

"'rfe3ne.{ellr[s nop;nuN:luuol o atla,ri:y or,ep]KyBafll\ '

;le:yx}}rariB yMotsI4 i Htero4u BfiKoHalrld.fl eKcIrepI{NIeHr:

pfirJiaMel{ry}orbcJl naixnapo;qnumm [13] i nailiona,rbHir-\lll

r'ra;lAap'Iai\,Ig L7 J. OCHCrsnpnuI{ FJOpMOBaHI{MI4 fi apaMeTpa}{Il :

ftoararidfiEe mnraAxic:rr fanbMyEanHfi 1 3ygpijlnfl Ha opraril

ii epyB aHH,,q lla"Db h4 DvL

i1epe7r. Iipou.eAenusm icnurie neprenipnrcrr, rexHi'IHplfi

AT3, j:)KpeMa, fio; o rarlsntiefiux cl4cret\t, i n pari

.: )e6tr4 pofi:rxru PervJlIsHaHIls'
fi;'rfr oAeplKal{Hfl nor<a:rnasi;r, luo eiAiloeiAators

,,u}lainsunx EiracTi4B0ersna AT3 B eKcrrnyaraqii, flJIeMelITM.

.ii'i'4r r-ailbl,,/i t-IOBOr0 agrontodil.s noelaHHi uepeA

,iii,;l6.vEaFIii.sMI4 ilpoftrm o6xa"lyr-'annx, i?elxlaM .flI{oro

! i! r,i i.jis jltr{} erbeg r,xeToAIgK Gro KoHI(peTI{crt: nmup o 6yB aull.g.

Hr\et<wawswiamew pw6oaon zsnwneiew*s cttctvtsMst

. rrri1ir,lcfbctl B rlpol{eol 4opo>xuix icnm'lin BSJII'{qI4FIaMW s, i.irrr,

. iiriiiulx EF,ivr,, {/trnx iipuvenis i Hanipnpl'l"lenie).

Blirrpcsynal-![:{8, iarre}i{Ho eiA y}tots pyxy i ra.nl'nryrsant;::

:'3 i. siqfioaigno, llenJIoBofo crally falrbM xioJ{lJrs}orr Ha

TaKr{: Tmn 0, I, [I [7, 13].

Fo6ouy t'a,tut'ninuy cl4creMY ui'tupo6oeymb Ha ecix

pelKIdl\dax" a 3alracFty - lixlxn na pe>xcul'ti llau 0.

Eparcpo6yesruwx E?asdvty t) Mae I{a Merl er43rla.ul'\'ttt

e$ei<rraenicrn ralnuinsor cracreua i ii orpeMlax KoHTypin npu

"xororHI4x" faJI"N{ax. Xonadwutwu npr'Ifiruxro BBa}Karr{

ra;mnrinui Mexar+igl,ci4, TeMfiepaTypa .xr{4x 1ta- raJr6MrBI{x4x
jlotsepxli-sx ra:rnminurax Alaexie af,a Sepa5aww eraHoBt{Tb

5i l - t r00 'c .

r; l i

162



163



Br4rra"qKy SesynunHe fanbl{ynar{Hil :"qiiicslarcm ram, tno6
rinucicrn eueprir, rloullrnenoi ranr,naiegl4MFl MexaFfi:lruaMia sa
trac raJTbr\4yBaHHq, 40pienronana rfurnrocri eueprif, uol';lleHe}Iift
sa rofi casawfr, nporuixoN qaey ranbMaMlr Aar{ofo A'T3, Ir1cr

Fyxaerbe-r si urerarxdc:im 30 xtr/rog uo cnycKy : uoc:rifrsnna
yxranoM 5%r XonrxreHnm fi xnr, XTpu gboMy e AT3 ntae 6yrn
BeiN4rF{eHa rarda llefieAaqa, H{oG ra6e:Ne"rynaJracfl. }dam-

cr4MaJrrll-ro Moxi,TttBa .B AkrHirx )'x4orifix e$erinnttic"rs
raJibruynaFrufr nBrdrylra, qacrorii ofiepraunx .srofo He r{oBpii{Ha

nepctsr4[uyBax'H r{acro]'y o[!ci;'n-*Hl#r, tri{o si,]noiji"|tae MaKctt-

iraa uun iit ilorylf r-iocri .qearyua.
Sssteacww e{L,t*"4ai.*tag ffis€iffieM.$ f}tlicSl{a:{er{&.,{Jtfi

Br'TxopmcraFrrls rrpr4 nllxo.qi 3 xa.Ey pc$o.l*I rauu,uielicl
ci4cTeMli.

Sauaeruy ram,vrinuy ot4o:res.fy enupo6oxynx'n npl4
pisnux eapiaurax HaEMi{cFIor* tsItJt}d}EIeFII-t.f, r?ritrl,M o,t{t*<iro a6o

"",- '.;  ̂,LTDUA &(rJt!v. rc! p4ga64BK0T0 nmfiglOfiyniiHms TUITy {}, :3

BHMKF{enrav{ ABrdfyF{oM. 3a;iieuneo*y edlerf{dnuietr, oqinioloan
sa r<plarepi.rMrd, EeraHoEiIeHsL,{}e y i7, 13].

E$exrxnuicrr crst&fi,Ftt<*so"{ ztmwneiew*i {:w{:ra@:eMM.
Fr.{3r{aqarorb 3a cyMaprlo}o faJrhMjexoT cmxm, {r{o po3nlenaerbc.g

rarir,minuunru vrexani:lraanru cHcr0MI{ pl or{opoM pyxy.

Bianpo 6oeyrcrt, Ha gi.:rxltqi Aopol- H, IEo "h{ ae nogxoB}KH i ia y xvt st,
::eAaHoi rexsi"rHfilal{ yMoBaMr{ Ans qnorn AT3.

AT3 is rxoBr{r{M (nopnra;rnuune) Hatsal{r'&{deHI{sM
.'frar{oBJx}o}orb Ha nranpo6gifr "qilrsnui nocri,iIriBtlo ts Atsox
ii+arrp[MKax. C:rosuroee FaJib]vlo Mae HaAifrHo yrpl{MyBartr

ATC (upu 3aAaHC'N{y sycmlli Ha opraui Nepynanrix) Ha

]i'*Haqer{oMy yxirxi npor-sroM Iie N{eHIrIe uirx 5 xu.
Efteruraenicrn dsno.natercuoi zsnaruiewoi cwcvneuu

Bu3fray{arorb 3a BeJrfiql{Ho}o cyuapnoi ra:mhaieuoi cIrJIH, tuo
po3BaEaerbc.x nrexairi3MaMrr uiei cncreltu fr orropoM pyxy.

fJ anpoSye anus :Aifi cFllororb raKI4MH MeroAaMIr :
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- cilycKoM 3aianbMoBaHoro AT3 na airrxHui Aoporl4, Iqo

Ma€ llo34onxIrifi yxux 7o/o i 4onxuuy 6 ru. flpu qrolty

cHcTeMa IroBrrHHa :a6esne'rynarz cuycK eltupo6ony-

BaHoro AT3 i: cra6inrnoro unuAricuo 30+2 xrrr/roA 3a

Ha.senocri cfiosimHlosaqa i 30*5 rna/roA rIpI{ raJrbN{y-

Bar{Hl ABtIryHoM;
- 6yxcynauF{fiM Iro t'opl'I3oHTa:rruifi 4opo:li 3araJlbMoBa-

rioro AT3 3a AolroMororo aBToMoSing-rsra'{a, 3'€4HaHoro

3 BunpoSoeyraHralra AT3 x(opcrKlaM 3qertoM 3

AlrFrar\4or/ierpl4r{Hor0 JIAHKOIO" ftrpu qrouy norHHua 6yru

Br.r3HaqeHa crana cl4na T.flFIa B sqinHolay rlpncrpoi npil

msir.qidoc:fi 3 0+ i Kns/roa;
- qacrxoBfih{ rarbMynaHn-s${, :r'o6ro raJIbMyBaHHfM y

3a,qaHondy inrepea,'li lrrBl4AKoerefi (eia 35 ao 25 rrra/roa).

famtvrynauux eapoSrls€r'bcr{ s yniur<ueuorc ilepe,4aqelo B

rpancrraicii, ilIo BiAnoni4ae runr eaMI'IM BI'tMoraM, rlo I"r [pI4

errnpodyrauntlx rl{ny II. V xoai nunpofiyeauHr Sixcy-
crrcfi ynoeilr,uenus qu :a:lexnicrb ruBltAxoc'ri sia qacy.

B ycix 3a3FIaqeIIHX BI4naAKax npu uuupo6yeauHi

rononnixuoi ra"nntraienoT cmcrenrn Ivtae 6yru :po6:ieno ne

L{eHIIre 4nox uuuripin s inrepnarlaMl4 An-s oxoJloAxteHHs.

A:rs AT3, ra.rrnrr,linna cl4creMa.aKrax Ma€ PfC abo AEC,

AoAarKoBo npoBogtlTb nuupo6ynaHr{t npl4 ralbMyBaHni ua

nonopoti, y pexuir,ri :shliHu p{Ay pyxy (nepec:ranra) i ua

goposi, na xr<ifi roeSillienu{'3tIer{rIeTIHs uiA nienN{u i npanaruu

KoJrecaMu pi:ni. ilns raJIbMyBaIIrIfi Ha nonopori Aopory
poeui'rarorb, .aK noKa3aHo IIa puc. 5.1'A, a. AT3 npoxoAlirb
gi:raHrcy r91, IrpfiMoniHiifuloro PYXY, nepexigny .92; mupuHa fiKoi

3MiHroeTbcs nia Br Ao 8r f A, xpueo.niuifiuy, 3 KyroM 9t ra

noctiftrruur pagiyco&{ .R i efixoAltrb Ha rinueey npxvloniHifirry

4inxnxy roporu S+.
farruynaHHJl llppt :rrnHi p.t4y npoBorsrb Ha 4ilssl-ti"

poswriueniii siAnoaiguo .4o pl4c" 5"IA, 6, TaKox{ y tiornpT{

erarru" fleprua fiinsHxa ruJlsxy' xx i paHirue, e KoHrpoJlbHoto, y
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Apyrifi 3MiHrororb HarrprMoK' Fyxy, r{a rperifi (nepexianifi)
BBoA-srb AT3 y Hoeafi pfll, i, Hape[rri, Ha .iereeprifi

KovTpoilolor, npnMoxiHifrr-rufr pyx. Banpo1ynaann
sAificHiorom is s'e4HaHuM is rpaHcnricielo ABr4ryHona i npn
ni4rnro.reHouy ni4 Hei, a raKo)K is qacrKoelru i noesrau
HABAHTA}I(CHH'M.

Bt:Bt+A

Pnc. 5.I4. Posnnimrca dinaurcu dopoz.u
dnn zanaaisnux sunpoiyeaua

3acroconyBaHa rrpn nranpo6ynaHH.rrx rirJrbu nnlripro-
BanbHo-pe€crpyBarrbHa anaparypa Mae sa6eanevynarn
Nroxrueicrr nzuipr.oearu i sanncyBarn ocHosHi Be;rnr{nHr4, Lqo
xapaKTepu3yrorb rlpoqec ranr,MyBaHil:t, a caMe: Sr, jr*, Vn, Hae
ranbMyBaHHx, snriHu runugrocri y $yuxqii mnrxy a6o uacy,
3ycnJrJrr na opraHi KepyBaliHs i rerraueparypu la,rruinHux
nrexaHigNrie.

4

t_
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Kowrpaxrmp*fr sampqraruHfr i smw&amass
&"FNm cffiMsmepem$p*<ut

l. Hwurr,m noKa3Hj4Kan4l, ot{iHroerscn e$errusHicru
po6o.roi, :anacnoi i cro.snxoeoi raff'laieurax cucrelt?

2. l-la no4o,rallFJt flKl4x onopiu BllTpar{acrbcq xiuelLi'tua

eueprix as'ronno6i:1.{ fipfi ra:mrutynauHi?

3. Hapr,rcyfire i nosctti 'ru cxeMy cn:r i ndo$leHrie, uo

Airorn Ha asrolco6i:lr npu ra:muyeaHni.

4. Flapucyfite i ncscsnrn rpa$ix npoqecy ranbMyBaHHR

asronlo6ins.
5. Bizsnauure 7 i ,5' npu eKcrpeHoMy i clyxCoaonty

FaJIbMyBalxHl.

5 il{o xapaKrepl{3ye rcoe$iuienr posno4iny ra;muieuoi

cultm?
1. Hapucyfire i nogcuilr rpa$irc 3aJle)KHocri 'r.tix R,,,2 i

R rt rnpr4 orrrfiMaxbHoMy nocrifirionay po:no.4ini

IAJIbMIBI{I4X CI4II.

8. HapNcyfile i uo-flcHilb po6o'ly xapaKrepl{crrrKy FfC :i

3MIHHOIO TOqKOTO CnpauboBytsaEilltl.
9. Busna.{'re MaKcrdManbr{y ranbMlBHy cl4ny rtpu

la;mmyeanHi ae'lonro6i:ls uotsi{o}o Maco}o 10 T I{a

rop?x3ollTarniqifr goposi, sKn{o rpr: A,8?

trO. Bn:lHa"{re ll, npn ra:rtntyeaHHi aeronro6i:m s

r r a p a M € T p a w u  { z r :  0 , 8  M ;  6 :  1 , 5  N s  i  L : 3 , 2  w  u a

ac$a;rnrodsrounifi 4apcsi.
t i. Biasuaqre, 3 rxoro runn4Itlcrro pyxaBcs aeroxao6ixn

nepe.q excrpellplM ranbMyBaHH.sM I{a cyxiie ropu-

soula:rnuifr acSaxrro6eroriiliit 4opo:i, xKuIO froro

S, crariow.te 40 u, a Kn: I,3?
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Poesi.m 6. rTAJ'l$4 mHA EKQfrIOMIq${fr€Tb
ABTOM4&Fg.TTfr

6. 1" OUdwHfr rsmr€asr{ers(}N

Codieapricm asromodiltHnx rTepetse3enb 3FJar{}io}o
ntiporo saJrexrrrb nip, nwnaaruo't exowo,wiwnocnni sswa"na$6inis --

excrrJryararlifiHoi Bnacrr4nocri, ulo xapaKTepr{3ye Br4Tpary
rIaJIr4Ba aerouo6infl rrplr pyci. Bapricrr narrr{Ba Mo}K€
Grar{onrdru ni.{ 15 rc 4Ao/o yeix nurpar na repexe3er{Hs.

F{anMB.Ha excri$Mi.igicrr arrolrodins Etr{3rtarraerhc_s'ra-
Kmrtu noxa3ni4r{aMl4 .4Br{fyua, sK roAr.rHna Er{Tpara nanwwa Q7
(nraca narrzBa, ruo Br,rrpar{aerbc.s B c)AFry rouuuy) i nri-co,r,la
Btr"fpara lralrrrBa go (nalea rraJruBa, u{o Brzrpatlaerbcfl B oilFry
roAflHy Ha oA?!i{pru}o rTory}Ki{ocri anraryna).

OcnonHnira rl,rr,ripurartlivt natrranuoi elcclnoilri'filoeri r)
6ixsixocei mpain et Br{rpara rraJlr.{Ea e :lir:pax na 100 r{},{
npoitgeuoro rmrrrxy Q,. a Alx ouisnn eseNnmntroc'ri tsprmo-
Harlnri rpaHcrroprlloi poSo:rli Br4ropl4croByiotb Epirpary i{a.rlri-
Ba Ha oAr,{Hi{u}o rpar{ciloprHoi po6orn Q*p tsiar'anleuwx $ax-
rraqaoi Br4Tparr4 naJrr{Ea Ao Br4noFrauoi rpanenoprnof podo'rm).

Fdaqiotra.nsFiurd craH4aprotr uepegdauesi raxl rToxa3.
HHKI{ rraJrrasFioi eKogo,\,ri.{H o eri antouro 6ing :

- KonTpoJrbrra Errrparailarrnaa(KBD;
- Br4Tpara rraJrrrna n nraricr"pa.nbgoMy is,qononay rdlrxxi lra

soposi (RXTVIIII);
- Br{TpaTa Eanr.rna y i:gonc**ry unnni nrieronr (BIliI_{Mi;
- nairprEr{a xapaK"epr{crrrKa craJroro pyxy (l{X);
- naJu.iBlro-umugxicrra xapaKTep14crr.{Ka ua nlaric.rpaJrb.[ro-

naropduir"r .4opo:i @[fi&.

I{anegeui rioxa3HfiKr4 He Marorb r{opMonal{Idx sna'IeH}, i
BnKoprdcrotsyrorbcrr upra nopinusnrrrii.i oiiiHqi pinnx na:meuoi
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eKoHoMiLrHocTi 3 aHaJro[aMpr ft. oUiHKH TexHirrHoro craHv
aBr0M06iJrits.

KBIX Blr3gaEraror's ,{n-g Bcix Kareropifi dT3 npu
3alrap^vlx iFraa{enFrsx ilrsuAxocri pyxy A,'rs pisuax xa'reropifr
np?i pyci fio npxuifi Fopr43oHraruHilt 4opo:i lra sfiu{ifi
nepega"ri.

Bnh4llj nranniproiorr lnx AT3 ycix i<areropifi, xpinr
rrricnrclax anrodycin, npodironr uo euuiproeairnnifr Ainsnqi g

AorpriManHfiM pe)Kr4Mie pyxy, 3a.EaHnx Kaproro i cxenrolo
]{}fKJ{y.

* -';, ,,Eli{X{M oqinrororu xrir AT3 ycix rareropifi, xpiu
an"rcfiycin i naixnaicnxrax aerodycin, rax caMo, nrc BIIMIII,
pisuclo e:rinnxn xapaKTepucrr{Ka Kaprrr i cxema rlidr{Jry.

llx - sa.riexuicrr, Brrrparu naJrHBa Q, t\nfl AT3 ycix
rareroBifi ei,x rusn4Kocri c"ra.noro pyxy Ha srau{iid nepegavi no
r,Jp r,r3c i{ralreiit 4opo:i.

[]l-l-ix earexHicrs Bftrparpr rrarutsa Q', i1nrr
aerafioTslie i naixnnicrrnx anrodycie nil cepe4urol iurx4rocri
BaJrerKlto niA saAauoi l,nalccrauanrlr{o .4onyll{ewoi V6on npra pyci
uo raaricrpaJrbr{o-ilarop6Hift gopoai 3 3aAaHr{M no:4onxuina
npo$i"uena"

Florcassuma BIIMIU, BilII]M i ilruX .qo3eon.nrorb
rltliHIOtsaTI,I eepeAHIO BI4TpaTy TI IIilBa B TIIIIOBHX yMoBaX PyXy,
a iuurj - xJrrr nopiuHxuHs ua'rlrsHoi erosoviqnccri ana-rrotie.

S"R, ffimmmffiF{ffim 6a.ruawe i pimmnr*N*fi ffiprrparod ffiafi$,!ffi@

/.io ocuonmrax cfuar:ropin, u{o EniTrmarors Ha Br4'rpary
IIttJIHBa, cli;r siAneclfi rrexani.{Hi Brparr4 u 4nnryui,
:'par+cnlicii ft onip pyxy anTon4o6ilx, tr1o cKnaAatorbc"a 3 tsi4Tpar
HA rroAolrar{Hr cyMapi-xofo ouopy Aopouu. aepoAr4HaMlr{Horo
onopy i cian inepuiT.
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[Ianmnnmrt ianauc asroh6o6in$ xapaxTeprc3y€Tbcn
TAKOId} 3AJICX{HNETIO :

8 r = Q , + Q z + Q r + Q o + Q - r , ( 5 . 1 )

4e Qz cyv|rap]f.a BliTpaTa naII]/IBa FIa pyx an'roivro6i;rx;

Qr - YWtpaTa naJrr,rEla Ha noAonaHH.[ MexaHi.lHux, renroer4x i
Iioif{rroBr4x ETpaT y ,umuryui; Q2 - nutpara Ha rro/{oJrakrtr,fl cwap-
Eiofo onopy Aopori{; Q3 - aepagr.rHa&riqHi orropr{; Qa - t/lexa-
Hi'{Hr,rx Erpar y :rpaucnlicii1" Qs - cxn iuepUir asronsobin.fl.

trIpra pinuouipuoiny pyci anrouo6in.fi ilc) ropn3oHrarrb-
rriii ,4oposi si mnr.rrlreicnc 60 ru/roA rrasrflHa ocr{oBHHX cKJra-
.t :51\x rrilrvtrBr{oFo oaraucy xapaKTepr{3yeTbc,s TaKfir,ru 3HarteH-

:i1.1h{i4: Q1 : 66Ya; 8z: L3,59/o; Qz : 1A%; 8q: IA,5')/o, a rrpr4
uvci s i  ruru4ricrro 100 r<nalroa -45,2A,26i9% ni4noei4no.

{pm ei;1ol,rc}N{y r.'o,q}ir{HoMy Qt : g" ' Nn t nrarotrili
u r.i'r p a:ri riaJrr4B a IIBr.iryFro,M aeroNao 6i rrr MO)KHa sr{gHao{uru ft oro
Br4rpary Ha o4r4r-{r4rlio npofi4eHoro rn.nxxy p":

f i  = g J - - -  
g o ' N "  K r /zs v  rcao"v '  /xM' {6.2}

[\e gu - rrrrroMa tsr.irpara Ittarrr4Bl, y r/xBlro4.

V se'x:Ny 3 rr4M rr{o KBII rpa4raqifiuo ruuipre'rbc.{ Trpr4
ilpofiAeHnx 100 xLi rilJrqxv, :larri4tueMo

e', = g,. 1oo,= #, yrorr.*,
a6o

(6 3)

(6"4)o,=#,h,%orn*,
i\e Pn - rrlmbHlcrb rr.aJri4tsa.
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BuropucroBylorrr4 r,upa3r (i.5) i (3"50), o.qepx{r4Mo 3a
ni gcyrnocri 5yr<cyn anH.s xo-tr i c plBHqHH{ Br.rrp arr,r rraJrr{Ba

9 ,=s" .(N + N, ,+  Nr )
(6.s)

l A . V  "  p n . T *

a6o

g, : 8 " ' l r r + P , + F , )
ro '  p , ' ry*

(6.6)

flepe:rnopunrura (6.5) 3 ypaxyBaHHsM (3.55), otpr4MaeMo
pinHxuHr Br.rrpara narrvrBa, 3pyrrHc rnfi aua.uisy narusHoi
er<ououiqnocri aelor4o6in-{ :

Q , =
36000 .  pn .U*

Barpara rrarrr4Ba ua i00 ru npofi4euoro uur-sxy (6.7)
He .403Bonre npaBr4nhlro oulrrHTr{ BnJrr4B KOpr{eHOfO
HaBaHTalKeHH.s aBToModi.nq ua froro nanlrBlry exonorui.rHicrn.
Ha niAcrapi uiei $opnay:lu crBopFcerrcs Bpaxeurrr, Iqo
asroMo6iru, 6es naHralry vra€ Kpar{y rraJrr4Br{y exouovi.ruicm,
rI1)I{ 3 BaHTa}KeM, TOMy IqO B I{bOrO BrA'IpaTa narvBa MeHIrIa Ha
100 KM. Torvry npaeu;ruHirue oqiumRaria na,rr4BHy
er<orrol,riquicrs nurparolo naJ.rr4na, si4xeceHolo Ao oAuunrii
rpaHcnopruoi poGoru (roiruo-xi:rorvrerpa rtr rracaxupo-
xinovrmpa). Tax, AJrr{ B ar{T&KHr.rx aBToMo6inis

(o * .={ : .3 ' ,  ' , )  $7)
o
b e

(6.8)

Ie ms Maca rrepeBe3erroro BaHTD(y, Tt ^t" npo6ir
aeroMo6iJrs 3 BaHTaKeM, KM.

111



6. 3. tt an vr BHo-eKortoM i.!Ha xapa KTepncrvil Ka
aarouo6ins

trI ar u e H * - e xo u o,tti 4 n a x ilp sKm ep u cffi t tK & asroluo6iflt

c'raHoBI4Tb ga:rexnisu" BI4TparIr flauraBa Ha 100 KM sia

ursN.qxocri anrontodins nple pi:Hux 3I{aqeIIHax roe$iqieuta

cyMapnofo oropy Aoporu A&s crarlltx pexreuin pyxy (puc' 6.1)"

h*t

['pa$ir eKonoMltr-
uoi xaparoepncrrlnl{ A03Bo-
rfl€ BH,{EI{TI4 BI{TpATI'I ila-

rrnna, sri siAiloniAaroffi
pi:nrau ilIsl4,qxocrrM py-
xy. HanpurxaA, IIIBI4A-
mocd Vr (puc.6.1) Ha

.uopo:i s rcoe$iuieurou vlz
ni,qnoniAae nrtpara Qt,
MoxHa polB'xsatu ii
oSeptreriy BaAauy: ro6ro
Bfi3Ha!-rHTH uafrSilrury
runra.qricm pyxy, HIo BiA-

8!

Pnc. 6.1. {pa$irc nanuzHo-
erc o u o a iq u o[ x ap arcm eP u crnu Ku

agtnoao1inn

rloeiAae Saxanift eurpari rIaJrlIBa" Taxi 3aAarii Moxyrb

BxrHr.rKHyrIt rlprl BIrsBJIeIlri Ars asroNtofiiguux Naaricrpa:rerl

exonovriquo Aouinruttx mnu4xocrofi pyxy aetoMo6ifiin 3

tr ilaxyBaHllfiM BI4TpaTI4 IIanI4Ba.

Ha xpwnnx rpa$ixa (gun. prec. 5'1) rflgin.{rcrr Aei

F{€ Moxe po3BI4HyrI4 B AaHI{x 4opoxHix yMoBax, i nounolry

r{aBaHTax{eHHro rrpl4 erosouiquoMy cKJIaAi cyrraiuri'

V uipy sSinruresn.fl ilBl{AKocri as:rordo6ia Yurpara

w:arvBa 3MeHrrryeTbcfl, Aocflrae rvriHitlyruy i norirra roql4Hae

i,,o: v
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s6inrtuynarncx. Taxuir xapaKrep sMiHn Qs rror'tzarrpflr i,s

3aKoHoM nporiraHHs nratouoi Btfiparv r'aIrkrBa g" salexno niA
rracrorr4 06eptanHx ne ronin.Iacroro BaJra ABlIryHa.
3dinrruennfr, ne c{roqarry 3yMoBxloe 3HI,D(eHHfl ge, a noriu -

fioro :6inrfferrns. Ocxinrxra V fioB'ssana z n" tiulitnuw

3aKoHor\{, ro guina g" :i srvrinoto V unnuea€ Ha Q'r. fltg uac

3pocranHir. xoe$iqienra Vt ManckrMaIrbHa urnu4ricm 3MeH-

uryerbc-s. Ha rpa$iry ToqKH, IrIo siAuoniAarorb' MaKcn-

ManbHrzM rrrBr4,qKocTtl,t, Jlexarb na oAHift o6siaHifi xpnnlfi aec.

flopiunrorovu ilaxt{Bl{o-eroHoMiqiri xapanTepldcrllKr4 aBTo-

nro6iniu, Mo)rfHa r,figmaqfitm BI{TparId rtankrna r pi:Hrax yMoBax

pyxy.
flanusna er<osonaiqnicrr as'rov{o6irx s fMf[ qepe3

nopinHxuo nuslxrzfi KKI{ BxiaHoro B Hboro f[T e Aenlo
Hraxt{oro (rra 3-7a }, nix s MexaHi'igoro rpancrvriciero.
PosxoANeHHs. E rraJrr4euifi exoHotvti'IHocri iuemui npu po6ori
asron{o6irs Ha no3auicsklrx Maprupyrax i Ginruri s N{icri s
iHrencneHuM Aopoxnirvr pyxorr'r. Ife uoxcuroerbc.s rLIM, IrIo B
lepmoMy BIIITaAKy BI4KOpI4C[OByrOTb nepeBax{H0 pexlrM

ri4porvry$tz4, a B ApyroMy - fAT. ,{nx nolinrueHlrr{ rtroBo-
ursr4ardcHrax pnaerpisocrefi i nalueHoi exoHouti'Igocri
aerolro6ifl-tr s fMfi y ieopo6xy ilepeAat{ BBoAsrb ogptn a6o Aea
noHuxyealrHi cryneui, a An.g nolinrueHug na,tiaeHoi
eKoHoMi.rHoCTi 3MeHirtyIOTb raKOX nepeAaBaxbile ql4cr-lo

ro.rroBHoi nepe4avi. BneAenn-fi 3HIDKyBanbrII{x cryueaie

crrpvre g6innrueHHro cepeAnboro KK.{ f[T, a sHI{xeHH.s

nepeAaBanbuoro qI{cJIa ronoeuoi nepe4avi - po6oti ABHTHa
Ha 6inrur erosovri.rsnx pe)KuMax ilpu pyci 3 BI{ooKI4MpI

rrrBr4AKocrnru. Bnieilfiy Enpas (6.6) KK.{ TfiT q,, oAeplxlaMo

Q', =
g " ' @ , + P - + P . , )

(6.e)
L a ' p , ' e ^ ' e ,
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Cueem4uo, ruo qx{&{ Oinrule 4zt TVrM t\reHrrre g,". KKA
fAT 6esyruuHuo :r.rinroerrc' 3arre)KHo eia fioro 

-nepe4a_

BaJIrHOI-o ai4noineHHfl. u, IL\o, y cBolo .{epry, :anexrars ni4
rueugxocri pyxy aBTo'\ao6im. y rofi cawvit qac rra naJMBHy
exoHoivri'{Hicrn anrouoGinil s ilvifl BrrJraBaror' Ue ri:Exv
BeJrrrqr.rna KKL a ft pexatr pn6olra Arlrzrry*a, EeBHa nr4ToMa
Br4Tpara naJrHBa ge. B4a:rzu y3roA)KeHHrM runa4ricHof
xapaxTepr4crr{Kn ABrdryHa i uaeanraxyeaurHoi xapaKre-
pHCTr'rKi{ f{T rr,roxna ga6esueqHTr.r rBrrryHy 6i,ruru eronoMi.{ni
pe)KrzMr4 nopinrixno e fioro po6ororo rrpkr ycraHonqi
n'rexaHi'r'oi reopo6xir nepeAaq. o4uax niapinraniurafi nnnne Ha
naJrrrBHy erbnondi.tiricrr cnpannxe KKI f{T"

6.4' Bnnpts Ko*rcrpy*rr{Br.'4x $ exennyaraqifiH}rx
$ae<ropin Ha manmmHy emoFtonliqFticru
atsToMS6iJTn

lna oqiuroBanrr.s Bnnr4By pi:rrrax $ar<ropin Ha rraJrilBr{y
er<oHoNai'iHicrs asroNfo6i,T.S Br.rKor{aeMo anaais Aii HA uer
cKJraAoBr4x pinHrnax Burparrr nanuea (6.7).

lharonra BHTpara narvr,a g"' *"r"uoaerLc.s rr.rrroM,
KoHcrpyrrliero gnuryrra i sanexnrr niA fle)r(HMy froro podoru,
rioryxHocrl ra qacrotz odepraHn-x KoJrtrHqacroro nzura. 3a
eigcyruocri erccnepunrs'TaJibHr4x Aarrnx oqrHloB aHH.s nunanir
geHaBmrpary naiwrBa Br4Korryrorb sa piuuxnuxu [tr6]:

8 n  =  & t , ' K o 6 ' K u n , (6.10)

,4e g - Irr4ToMa Br.{TpaTa naIrMF,a,
roe$ilqieuru, flIo BpaxoByrorr snirry
o6epraHn.a Koi-iiHrracroro Bana i
norylKnocrl trBr.rryua 8,, ni4nori4uo.

tKrIIo Nrro*i Ko6 i *"n -

8'e 3ane)KHO BIA qacToTI4

cTyneH{ BLrKOpr4cTaHHt

1 - /
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Cweynewean &MK$-
pU$3A{ErgI{.tt tr1{}178.})}14-i it; r,'. . ;

dew4lwa Bo Ha3uBaxorl>

ni4uoruennx iloTyxffiocri

N"o (pnc. 6.2), ireo6xi4noT
Anf, pinHonripuoro pyxy
anromo6irx, 4o nory)K-
uocr:i Nn, ruo po3nr4Ba€
Atshryn 3a riei cair,tol
ursraAxocri pyxy i ilouHoi
uoAa.ii rraJrrdtsa. O"leeHA-
Ho, utro s6irsfireHnfl Nu

3}rr{xye e:rSrninu BHKopi{craHHs Iroryxr{oorr, yHacnrAoK r{oro

En t Q. ,3pocrarorb. Tranonuft xapaKTep suinu nprro'r,roi Bl4r'pari{
rraJluBa, u{o xapaKTepl43yeTbcg. flK t{sn Bu cTynell-f, BI{KO-

pr4crauu.s noryxuocri
guuryna Bn, rroAalro Ha
puc. 6.3. 3 rpa$ir<a eir-
FIJIITBae, UIO AJLtr .4BL{fy-

Hie, -sni ilpardrororE, Fra
densxiri 3a h{aJroro 3rra-
r{eFIH.tr Br, f,rrlToua e.:,rtTpa-
Ta ge sGimiuyerucx
nopinuxHo s Miuixda.rr-
H0rc y KlJrbKa pa3B, a
sKrrlo B, : 14il4 , s6i:rs-
uryerLc-s Ha 10--15%. Y

AH3eJrbHr.ix IElrfyHrB ge
Merrmolo nriporo 3aJre-

xarr ei.a Bn, i za MaJII{x fioro sHa.Ienu eirlpi:Hxerscx ei4
nniniuanrnoro He 6i:une Hix y 1,5 pasy.

qi uepeBaru .{o3BoJUIIorb IIpI4 sax,{iHi deH:raHonoro

ABr{ryHa A}r3enbHr.IM 3Hrr3uILt BLITpary rrarrrBa ua 25-3}oh y

V
Pnc.6.2. FpaSirc, u.tro

xap aKm ep't3y € guK Opucfi'! aHHn

namy:)fittlcmi daw4trua

Fnc. 5.3. fpafiirc suiruu rc"n eid Bn
dnn dauzyuie, tt4o npaqtutomb

ua 6ewzuni (1) ma dusenauoney
rcanauoay (2)

Ko,,
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JrerKoBoFo aBroMooinfr i 30-40oh y BaHTarKHOro. mpnd6JrH3Fi:
3HAqeHr{.{ ru.rToM()l B}JTpaTrr [aJrr4Ba ge [np]g- podori ABldl.yHa Ha
pe)Kr'{Mi MaKCr4MaJrb}rOi nory)Kr{oori Ans cyllacurax ;lnraryHie,
tllo flpaumrorb Ha 6eu:r.rai, craHoB.lr.f,To 290_340 r/rcBrroa. a
Ans Ari3enhwptx 208-250 r/xBr.rox.

BHKopHcraHFrfi noryxHocrl lBr4ryna g, s6iltmyetucx, j

-i__-,__-,_ i _* T.flroBo-IrrBx4xicur.rx $JrilcT{,r-
2 4 6 I mo,i socrefiHeoGxiAHo:6i:u,ruynatlt

Perc.6.4. tpa$ix 3arac fiorv2lGlcleri (upm I{boM}
3aneJoHocnxi Q*p : -f(m") 

cTynlFib BfiKopl4cTa}{i.is ruoiyx{-
rdocrl ABr{r-yHn 3Mer{ffiy€,rr}cx), a

rlrfl noninrueHHr{ nalranHoi erouonri.{uocrl - 3Me}ruJvBarr,r
froro. V lofi cawrufr qac safiee 3lruxeHn;r 3arracy ilorvlmr{oorl
MO>Ke IrpI43BeCTr4,rf,O rrorrprrreHHtr i lgroeo-urgrz/tuicrera,,i
BJracrr4Bocrefr, i nannsHoi eKoHoviunocri, ToMy Ific so"4ieBi
AoBeAerbc-q .lacrirue Bnrurarr{ snraxeni nepe4a,ri r K}J. ee
npoTI4pir{qq }iro}fiHa 3lvfeHrrrl4Trr, 3acrocoBylor{I4 {Tpl4x{enfi i
naninnpmuena. Y raKoMy BrinanKy nasraxonigiionrdicrr AT3
s6ilriuyerbos, tsr4KopHcralrlrfl nory)Knocri 4nur-yua 3pocrae,

n6



rr{0 3aoe3neqye nlnBHlqeHlrfl rTpoAyKTr4EFrocTl 1 rroJrlllllleHHfi
naJIHBlIoi eKorioMicHocri .

36insuresnx $axropa o6Ti.{Hocri k"F BHKJrmKae
sdirrrueHH fi. cnrrvt onopy nonirpx P* i nnrpa'rm nanmrra Q' ,
(5"7). Haildi:mmuii EnJrMts rqefr napauerp qr,rHnrb Ha rrarrr.iuHy
exclriouiqnicrr JrefKoEHx anrouo6inie, qo pyxarorbcs ei
3HAI{HI4Mfi IXBI{AKOCTSMU"

Bnnns rpancurcn Ha
IIAII4BIIy eKOrIOIi,Iit{HiCrr

asronro6#rs o6ynrounroerbos
{i 4n, xirsxicno cryneHia i
rrurix nepeAaBarrblrr{x srdcer.
Ha pnc. 6.5 Hane4erro
noryxuicnufi Ganairc aETo-
Nro6irq npu pyci ua pisunx
nepeAaqax. OuenngHo, rqo
fiplr pyci asrolaodi:rs si
rnnu4rcicrro Vt r{a pisunx
EepeAaqax cryniur BmKopuc-
TaHH-q nory)KHocri gnuryua

B" 6yXe i;isuurx: na nepruifi Bd : (a6lae) ' l$Aa/o, ua gpyrift
8,2: {a6/a$ " 100%a, na eper:ift Bd : (a6lac) ' 100%. Tomy
ilIo 8r,t < B*z I B,$, ro i gnr ) g"z ) g"z. Illoryxuicru,
uec6xi4ua rurs pyxy 3 3agauoro urnu4xicrrc, He 3aJrex(urr rig
Trepe4atsanLuoro rir4cfla rpaHcrr,licir. Touy i nilrpara Q,6yrc
M&KcrdMaJrbHoro Ha nepnrifi i r,,riuirvrannHoro Ha 'rperifr nepe4a'li.
3 yeix nepe.qar{ ,4ocnigqesiryfi eonifi eu6epe ry, 3& xrcoT Q',
IiafiMeFlurl4fi. 3nedinnmoro IIe BI{rIIa s ycix fiepeAar{, qo sa6es-
neqyrorh y IJaHmx yMogax poSory ABr'iryHa 3 B, 4 80-90?;.
F{anpnrcNa4 [20], .srrr{o B JrerKoBoro anroNrodi;rs noBFro}o
Maco{-o 1355 xr npn pyci Fra rrerBeprift uepe4a.ri no rapHifi
ropm3ol{Ta,rmrifi aoposi z V : 40 xr,t/ro.q urnrxory BHTpary
npnfinxru sa !0$yr, ro Ha :rper:ifi nin 6yXe 4opiruronarra
1l2ya, ua gpyriri - L70yo, a Ha neprulfi - 300%. Ocrinrrcu

N.

a 4 v

Fnc. 6.5. {pa$ir< worilyxtttloz{}
6an{twgt, astnamoSina npw pl,ci

ua pisnux nepedavax
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BHTpara g'e 3anelKt{Tb I'Ie rlJIbKI4 wig Bn, a ii qaclorvt' ne'

,rp""o*y-uisiuzurnni sHa'{eHHx g" wianori4alorr cepe,unint

qacToTaM, TO npfi py01 3 MaiII4Mrr rt{Ri4AKOCTtlMrl 11{OA1

Aouinrsiule BIrKopI4cro"yuuttn dilnur sarlxi nepegaui'

3i s6iffulefiHsN{ KKfi rpalicvricii ry* t6'7) Bl4lpa'rn

rraJrr.rBa ff, anaeurulierbcq. KKA, -qn. nirol'to,.3aJIe)KfiTb BrA

HI{3KI{ Sarrr:pir, HacaMrlepe"q, BiA TexnlqHoro cral{y

anrouo6iax, ulx rofo" eiAnonixae sxicrn N[acrnlra'

3anl.IToro B Kaprepl{ arperadn, rexHi'{HI4M Btl}'{orai'{ 3aBoAy-

nupo6uuxa,npaEmJII'FIoCTlpeI.yJII0Eai{bltexairigltiurpaucii,ticii
i xoAonoi qaorl4Ftl4. "ian, uanpuxJIa4' npn o4nift Henpaurorc"lifr

ciJi.iUi 3aIIaI{FOBa}IHf BfrTpATa IIaJTpIEa a*ToMfiOlilfl 13

urecruuu:tiHApotsmM ABt4ryx{oM :6im'uryerue'n Ha 2}-:25uh'

IIenpaBI4.]lbHaycTaHoBKaI{yTaBiri lepeA}KeEIH'I3anaJ[toBa}IH:' i

3garHa IIpII3BecrIi r{o :dinumennsl BHTpart{ IlaJIuBa }{a

{,Q_70o , a sMelruretrn.fi TI4sKy noeirpx B ur}rFlax-:--0'3j oo

0"2 MIIa :6ilsu-rye Bl4rpary ITarr{Ea wa ZD*k [16]" Tot'ty

ni4'rpnrrtltaanrcuodixslBT'exFiit{Hocripa$HotuIyc'rauiAo3FoJI-fie
suaqHo 3HII3I'ITH Bl{Tpary lrarl'{Ba npra froro excunyarailii"

Merogtr BoAlrIHq asrorao6iJis, l-uo 3aJie)Karb BiA

xna_rri$irar1ii, nnnanaroTb I{a Eai{InBHy encncpti'Ii{ictn. Ilpoqec

py"y u"tol,ro6ins cK,'la/faerbcs g xinux*x $a:r: po3r#}{y' cra-

"b.o 
py^y (tr/ - const), ynoeixsuenor.o p3'xy" (naxar' raulMy-

Bai{Hs). 3aNexso EiA Aotsxl4-

Puc.6.6. fPafiirc daox
3 atnKHvnxux uurc-ais aemouo 6 inn

r+N noxuor Sasit uulely tsfi-

Tpara ITarIt{Ba Pi:na.
F o:rn-:lneuo AB a 3aivlr-

Hyrl uuruH pYXY OA$iC r

OA2ByC (Puc' 6.6). Bonu Po:-
piruxrcrscx rPnnanicrrc $as
po3roHy tOAt i OAz), FIaKarY

A$t i AzBz) i ra:muYeauux
(BtCiB2Q. @ewt cxanoro PYKY
erarcrnl.IeHi Ans :PYunocri

t
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NOP'BH'HIIJI. IIPU OAHAKOBI,IX 3 AruTPI,{XOB AHI{X ilNOUIAX UI,.SX}tr.nn onae; 
Hffi "U r",T'i;?itr.r1ft ,,, iH:re' c ranHr.",'o o,o

3a*alrral*eHFrr ABr{ryHa 6inrnre, HbK y rirax"iri OA2B2C. Kpi*r
TO.O, np' 5i:*ru rrrBr4rKoMy p03r0Hl BAaerbc.{ sSirin'rnrrz $asyHaKary i noqaru ranbMyBar{Fyr 3 uenruoi rnnn.uxocri. l{r
pe3yn6Tar, y iliar.ni GAB€ Kpau{e Br.iKopucroByerbcx
zuHerr.rqua eHeprix, orpizMaua anror,ao6ineM rrpr4 posroHi 4rx
IroAoJraHHf, onopin pyxy y $a:i uar<ary, i nreurua, .{acruHa iJ
rreperBopro€TbCr B TerrJro npr4 rturbMynaiftii. To,r,ly nailuBF{a
Kpr4na rlrrKny OABQ Kparqa, ruix qurcry CAzBzC. Ognax y
pasi salra4ro iHreHcraBHoro posror{y naJ{6HA Cyr,ailu Ao.qarKoBO
s6ara'rye*cs', i nannBHa e*or{onniqsicrs Mo}r(e noripruurx*x.
y 3n'.asxy 3 rlr.rM locniA,{eHi noaiT r4laruyrb poa."""rln
anrowrooinb rrrBr4lKo, aile He 3 MaKcr.rManLI{I4Mil up'cKo-
peHrnrM'. 3a pauunrn HAIAT, eNo'orri"r'rafi posriu saSes-
neqy€Tbc.s y BaHTDT(r{rzx aelonao6i-rrie npa npucxopeuui
0,7-L,A, a B JrefKonzx 0,9-l .5ra/cz. Banexno *io ,urr"o"
3yrrr4lro* cryninr uo4avi rarrr4Ba Epa po3ro'ax aBTOM O6ins
uae 6yru pisrrttru: y uicsrux vMoBax eprriAHcro e noBHa
noAarra f,rarrvrBa, y npurraicnri4x - noraq& fiarrprBa na 7S-raao/o,
a n uaricrp&ryrrrr4x wa 50-7Aya.

5. 5. Bsaemo3Brq3om nan [4g*te'f emoptsm iq Hocri
3 BlrKopl4cTaHHnM Afl hTepHaT!4BFr&!X nanmB
i emonoriqHnx Ftopm

ovenu4Ho, xlo Ha nafibfiaxqe gecariarirr.r rennosi
fIOPIIIHCBT ABI4TYHH 3AJII4IIIATECS OCHOBIIH ]MIT THNAM]Z CI4J]OBI4X
ycraHoBoK aeroMo6iriis. Ije cnouyKae "4o noruyKy HoBr4x
mcsxin posn'r3auHx [aJrr4Bno-erosolriquoi fr exonori.{Hoi
npoSleu. OAuzrr,r is rarux m,qsxin e uepexig na Honi, 6innu
etp erranHi naJrvtBa B Mer(ax noreiruifi ur4x eHeprocspoBr4HHr4x
pecypcir, rexHonoriqsoi roroenocri i nupo6lrilqr4x nro;rcmmocrefr .
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Ha nepruouy e:rani ocHoBHIah{ TIaJIIaBoM 3aJII4IIrarLcq cyqacHl

6eHsraHa i Ausen*ri na;runa i g 3aryqeHHsM HoBI'tx

roMnonentis i Ao6aeoK, gAedinruroro ua(pronoro
noxo.4x(eHrls. fipyrtafr eran xapaKTepu3yBaruMeTbc.fl
rrocryrroBl4M nepexoAoM Ha aJlbrepHarlleui nannsa, Ao .flKnx

niAnocxrr:

- 6yzne6odui zazu npupoduozo noxoEtceHHfli rrprrpoani i

spi4xeui ra3v, a raro)K MeraH i iloro cyMilxi. Ifi nanuna,
qacTr4Ha 3 flKI,IX yxe ruIllpoKo BI'{KOpI'ICTOByTOTbC-fi B

eriepretraqi, Ao3BoJI.flIorb, iranpuKJlaA' po3IrII4pI'ITIl

eHeprerutlHy 6azy asroMo6irbuoro rpaHcnopry ir

3Hatrrroio rvriporo fiodnruuut fioro eronoriqHi

xapaKTepHcTHKIr;
- cuumemuwri nafiuna (noneus, pisni cnlaprla i r.in.),

orepx(yBaHi cyvacnwmra Iv{eroAaMI4 Ha Sasi pisHiax

KoMIroHeHTis narrnnHilx KonaJIHIl;
- smopuHui pecypcu oxonnrcIorr nodiqsi npoAyKTIa

nepepo6xu pi4xux i reepAux rIarII'IB (rorcorili'i,

Hanisrorcoezfi i na(proeaeoAcrri ra:n), a raKo)K

rIpoAyKrI{ repuiuuoi nepepodrlt naJII'IB (rasra ni4seuuoi

rasu$ixaqii, fa3oreHeparopHi i cilanqeni rasu).

Anrlepuarranai nanfleni cyrr'riuti craHoBrqrb

xonauosullii rpauulliftHoro naJIHsa c Io6atsKolo oAnoro a6o

xinrrox KoMrIoHeHTin, u{o Ao3BoJItre 3II143I4Trr Burpary ilarnBa

/Io 2A% i sN{eHIxI4tz xilrricrs ToKcI'IqHHX perroBlr}I' rl1o

Mictarrcs u ni4npaqsoBallux ra3ax.

Ans 3acrocyBaHHt Ha aBTorpaHcnoprHl'Ix saco6ax

Benr.rKy uisuicrr craHoBJltrb :

- cynairui ByrJreueBrrx traJII4B is caFlrerfiqHl'IMll cnlaprarurt i

pisuunnra BI4coKoer{eprerHqHI4MI{ i4 ar{Ti'I.qeroHauifisunti't

KOMNOHEHTAMI4;
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- Bo.{onanrni cyuiryi y nmrnxgi euynncifi pieHoro rrrrry, ulo
Ao3BoJrrrrorr 3MeHrurma srvric'r oxclzAis a3ory v
nignpaqronaHr{x ra3ax ;

- rrpoAyKTr4 KorrBepcil ua.rruna, ulo Blrxopr4croByrorrcfl rK
AoSaeru Ao oclronHolo rrarrvraa Sesnocepe4nro H
anrouo6inxx;

- 4odanrur BoAHEo .uc, FyrneBoAHo-nonirp*rux tranbnux
cyuiruefr, xri icrorno ni4rHrqyro.ru ilanr4BHy
er<onolriquicm i exoloriuuy Aocxouanicrr aeronro6ila,
osobrraeo B yMoBax uicrxoi er<cn.nyaraqii.

Cyrynuicrb 3a3HaqeFrnx caxo4in, cnpsMoBaHrzx Ha
uoninureHHr rranr{Br{oi elconovri'{nocri fr exoloriqnoi 6esnerra,
He Aae oAHo3HarrHoro p*ynbrary. Tar, HanpHKJraA,
3acrocyBanHf, Ha anrolaodirlsx Ar43enbHr{x 4eHryHie
sa6esnevye 3HlD(eHr{fl BHTparr4 rriurlrBa, afie y ni4npaqnonaHux
ra3ax raKr4x 4nuryuis ni4sHavaerrcx uiAeuryeurafi nlricr
orccmgin asory NO*, nyrnenognin CH, TBep.{HX r{acroK i
ocoSrueo He6e:ne"{Hrax apoMarr4quux nyrneeo4uin
(6ensouipeua)" fliAsailIeHns cryneHs crrrcFreHHr, rqo
no:rinurye nanr.rBrry eroHorvri.{Hicrn deugunoerlx 4nnryuir,
TaKolK cynpoBoAxyerbc.tr s6insmeHHxu NO*, a 3acrocyBaHH.fi
aH'rllAeroHarlifiuux ilpucanoK y 6ensuui Nrfl 4earyHin 3
BI,rcoKrrM cryrreHeM crr{cHenHr npr,r3BoAuTb no nuru4in n
arna oc $ epy cunrnoAiror{r4x roKcutrur.rx c oneft cBr4uq}o.

V sn'-rlxy 3 rrr4M y 1,993 p. KBT eEK OOH ynepue
BcrauoBr.rB eAuHi HopMr.r .4nr eBpolefrcsr<oro cninronaplrcrna
sa eNficronr ruri4lHuax per{oBlrH y nignpaqroBaur.rx ra3ax: luo
3HarrHoro vriporo Bra3Hatrraro resAenqii po3BraTxy roHcrpyr<qiT
ae'roN4o6inrHrax gnuryHie. y ra6n. 6.1 noAar{o HopMr.r,
nosHaqeui "CBPO-1","CBPO-2" i r.4.,.nouarox repnliuy ik aii
i rp aur,ruHi 3HaqeHHr urxi4lra nux cKJra4oBr{x.

Ovenu4Ho, rrlo 3a ocransi 12 porie (sanpona4NeHHr B
4irc riopnr "CBPO-4", 2A05) Br4Morr,r sa sr,{icroru nxi4nunux
peqoBr.rH Ars 6eHsHrroBr4x 4nzrynie 3pocryrb no CO y rpkr
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pa3r.r; no cF{ - y ABa pasr.r; In_s AH3enbrrr4x IB}fyHiB rTO NtJx _
y ilBa pasr.r; no rBepnBX qacrKax (api6uo4lrcnepcea caxa) _ y
Tpu pa3zr. y "€BPO-5" (2008) sarura4eHi HopMarprBHi erauorz,
xr<uu ni4noeigarorn anr<xroSinr 3 Br.{Tparoro fiarrr4tsa. d.irasrro
3 ni 100 xu.

TaSnHq-n 6.1 - Hoplra Rr{Kr4Ay trrKtAlrraBux per{oBr.rH

Hopnrx
E3K
ooH

Eraxu4u, r/xna
Byfne-

eo4Hi +
0KCLIAI4

a3oTy
cH+NO"

oKcr4-
trLT

a3oTy
N0*

tsyrne-
soAui
CH

MOHO-

OKCI,IA

Byfneqrc
CO

TBepli
qACTKtrI

Feusunoei ABr.ir)HU

CBPO-i
(1 9e3) 1 , 1 3 3 , 7 6

€BPO-2
{rgq6\

n d ) )

eBPO-3
(2CI00) f r  1 { a,2a j )

eBPO-4
{2005) 0,09 0 , 1 0 1,0

T{gqe4nHi Atstlry H

etsPo-1 r . t 3 3 . t 6 0 " i 8

CBPO-2 4,7 /0,9 1 ,0

0,1 - g;rx 4a-
seniu i: upx-
Mr4M yrrop-
cKyBalrH_sM

IIa.JIIIIBA,

0,08 - g:rx
ecix iHilrux

lIH3enlB
etsPo-3 0 5 6 0,50 0,06 0.64 0,05
CBPO-4 CI.30 0"2s 0,05 0"s0 0,05
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I{i:isxicru rurig:runax peqoBHH y nignpaqtonaHzx
ra3ax 3aJrex(HTb ue ri,qmpr ni4 roucrpyxr-liT [83, a fi nia
rexni'rHoro craFiy cucreM i NrexaHisnaie aerolao6irs, xrci
BrrJrr4Barorn r{a tsr{Tpary rraJrr4Ba. Cyvacua 4iarnoc'rnr<a i
rexHi'rse o6clyronyBaHHf, ae:rolao6iriiB, rr{o 3HaxoA-f,Tbcr B
excn.rryaraqir, ,4o3Bo"rlr{rorb BI4KoHarr4 ercorori.rHi HopMra,
urlsFrar{eHi cranAapraMr4.

6"6, Ewmpo6yruaHms{ 6{a nmJrlds}ty eKoHoMiqnierb

KoHrpomny Br4Tpary ilannBa Ba3uaqaror6 rra oAHoMy
urru4xicnoMy pelr(r4Mi pyxy AT3, s yMoBax, Iqo Ao3Bonsrorb
ollepxarr4 uafrdimury nopinuxreuiclr pesy.mrarin, a caMe: Ha
ropr43orrranrHifi upxtroniuiiinifi gopo:i : r:nep.uuu pieHunr
noi.?Lrrr.sM npr4 rtr4crorray i cyxcuy fioro crasi. Kourponrny
Br4rpary nnlriprororr n AT3 is notsHr4M (nouirianrnuv)
HaBarI'rDKeHHrM, ri{o pyxaerbcfi Ha euuifi nepega.li 3
uocrifiHoro iunu4xicrioo frKa BcraHoBJrroerbcr rexniqHnuu
yMoBaMr4 na AT3.

Konrponnuy n.vffpary rt&quBa BasHarrarorh flK cepeArr€
apir$rueruuHe 3 pe3yrlrarie ABox Bprnpi-r6ynauu npra npoi'c4i e
ABOX B3aeMHO npOTr4neXHr4X HanptMr€x AtnqHKr,r Aopotll
.uoglltlrnolo 3-5 ruta.

llariuerio-eroiroMi'rHa xapaKTepr4crrdKa craJroro pyxy
craHonrrrs salexHicrn Btrrparv narrvBa eiA ursuAi{ocri AT3
npu nocrifiIroMy pexxnai pyxy Ha roxnifi runir4rocri. Bunripa
[rpoBoAsrb r{a ropr4soriranruifr dngirqi 4oporr4 3 TBepArrM
prBrrr{M cyxIIM noKpI,ITTgM rrpl4 ocrroBHHX HaB aHTaJKyBaJIbHI,rX
crarfax A'I3, nepe46a.reaux ilporpaMoro runpo6yeaHr.
3anexno ni4 nugy ra rrpr{3r{ar{eHH-fl nunpoSyraur i lsronux
Nloxnrzsocrefr AT3 xaparTepr4erumy :Hiuarorr rinrxra Ha
Br4ruifr uepe4avi a6o ua suqifi i AoAaficoso Ha norepe4Hifi
ii nepegavi. 3aisaw ilpn iroxnifi ruu,r4xocri npoBolrrr
Ha naipnifi lilrxuqi AoBlKr4Horo He Meurue 1 Nnr y ABox
B3aeMHo nporr4rre)Klrr{x HarrpflMxax. 3H-{TT.fl xapaKTepncrunLr
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ilorrHHaroTb 3 h4aKCr4MAJrbI{Ot ruEi.rAKOCTi pyxy A"tr3, rroTiM
ilp0BoArrrr 3ai"3AU, rr0cJriloBr{O 3Hr4Kyroqrr ruBI{.4KiCG Vepes
iu:repnanu 2A xnn/roA AJrrr JrerKoBkrx i 10 rcrt/roa Errs
Bar{Tarru}rx Affi m anrofiycin a}K Ao rvlinivranunrci crifixor
uronAxoc'ri. EurvriproioB Eac npoisry nripr+or ainqHxra i
minnxicrr Eurpaqegoro r1&rrrBa. Iri/qpaxoeyroro Saxrn.r'i
rusraAnosri pyxy B KolKH0hry salsgi. 3a orprenaal{r4r\4r{ AarrprMr{
6y4yrotr xapaKTepr4crr.rx{4 AJrs Ko)KFroro Hanp_rmmy Fryxy
(niguoniEuo, ''pH Kox{r{oMy }raBar{TaxytsaJi'r{.or\4y cralri
aerordoSififi i na Koxr{()e{y 3 ycrai{oBJreHr{x },{er0"4HKr}X0
uepe4au)"

fi zurras H o - ruxragici cny xapaKTepr,{cTr,rKy }xa.
MaFlc:rpaJrbno -naropfiHi fr g{]p osi Ari.s o/{epx(auna no p inri.fi }{rru{x
AaHr.rx cni4 cHitraru sa ,rift caurift lilxsqi eunpofiynauof
Aoporta 4nl ncix nopinHronauux AT3.

fipm Br{3riaEer{Fri moxuoi ToprKr{ xapaxTellrac.tr}.{Ktr?
npodir eunpo6oeyB&Horo anrouro6ins h4a€ 6yrm ami<onanmfr ga
BCTar{oBJreFrr{M KtJrLr{eBr4rv{ Mal}rupyrob.f AoB}rdr.{Horo I 3- I 5 r$s ie
sai&Sinrmoio Mo)KJrlrtsox) melrgxicrm, 6es nepeBrrxqerrFrrr
rpanu'rHoi ilrera4mocri. Fpanrauui urna4xocri 3afiaF0Tr,
Kparrrr4Mrr 10 xnr/roA y tsm3HaqeHor'ry giana:loni, n()'rnual{)qH 3
noviHanrsol ursugxocri ,{T3 ma nranxir-.r nepe4avi i Ao HiaNc.rol
naexi, lr.1o gopinnme 40 rctr/roA. Ha cnycxax, n{n6 yi{r{Keyr.i{
nepeBlrrqenrr{ sa4asoi runlrgrocri) 3acrocofiyrorb
ranbMyBarrFrs .trKr,rMocb i:r cnocodiB. Tare calv{o npoBoJ{_srE
:ai'eAra Ha scix pexprMax, ruo nigpi:nflrorr,cfi o4lrn niI isluol.o
3AAAHI4M!4 FPAHI4IIHHN{I,I II]BHI{KO CTXMI{ PYXY. 3 A OtPItIt AT].iK\MM

AaFrlrMr4 rlupaxoBylorb ceperui rueu4xocri i cepeIni nurpaTfi
fialrrrBa B KOIKHOMy Aaisgi. 3a ni4paxonaHnm 3F{aqeFrE{.ffh4
cepegnix rrrBr.uKocrefr i nnronardx Bi4Tpar rraJrBtBa (Ha i re,r,r
urlxxy) Anr roxuoi uexi runa4xocri by4yrorr
xapaKTepr4crnKrz: mnu4xicuy, ulo Bnpaxae salexnicm
cepe4nrol urnra4rocri nig sa.qanoi rpaHiavuoi, i namanny, u{o €
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3airelr{Hrcrro cepeAuloi nr4ToMoT u"*jt" rraJr'rna
eepegnroi runmgnocri e saisni.

Ida-nunsa xapamTepncrrnxa qraxliunoro plyxy
Btr{3}raqaerbcs nepena}Kno l{tfi ATg, podora eKrrx ts
omcnrryarauii nrae qmmtiuulafr xapaxTep (rianpaxlag, uicrxi
an'ro6ycu, caMocKHAr{, an:r'onao6ini nomrosol cnyxdil i r.in.).
Itrnq Hr{x Aor{inrno Bx3uaqaru Br4Tpary rraJwrBa ilpu
r{rzxri.inor'{y pexraui pyxy, utro ri4rnoproe B rlrnisonaaouy
nar;rx4i sait6i:mnr xapaxrepr{i an,s AT3 Aar{oro ilpr43gaqeHgs
erceil:ryarartrifiui yMoBi{. 3 ilierc Mororo eJreMeFrrn (runxx
r"{}.rxJry, ltiru,r<icm i rpwna:iicrb 3ynr{HoK, lrac pyxy .i r.a")
excrxxyaraurtw'ax r1Hmltie peecrpyto.rr nig vac cneqialnunx
nonelregHix wrupodynanr, oSpo6nxicu> Mero,{aMr4
a{aremarr4r,{soT crarHc:rmrcrr i $opuyroru nmupobynauuft qax-n,
srcmft ni4"rnoproro:r* rTppr EH3Har{eHHi nilTparr,r naJTI,{Ba
qrariniwioro pyxy.

trf,anrapna ereonornri"{Hjerr lrlfr. /1c}porax garajrbuoro
Koolrcryear{H.s' :em'{a?iuo tsr.{3[{frrraerbc.q ilpi4 saisgax r{a
Aocra'xxjro IpaeraHr{im (50-100 rcna) : nilnripronar{H_sM Br4Tparr4
ffiilrruBa i eepeguaoi runia4Nocri pyxy 3a ri,nbxor{a rr4rroBr{Mfi
E'lAah{H aeronao6i:rsulax iq*pir, y To}ry qncli ilo
asror,raricrpaJifrx, AoFloiax t riepiBr-rr.dh4 TBeprr,rl,{ noxp rarrx nl i
T"n., a rano)K y uicrrnx yMr)tsax" Ha ilux Aoporax wrdlrparoru
salidixrnr xapaxTepr{i ,4insHru i ua uplx lrpoBoAsrl eai'srur,
snm'rafiHo y ,[sox B3aeMF{o rrporliJre}Krirl4x HarxpsMxax. flpra
namoiransi saiedn ,neecrpyioTr) rrrJrsx, Lrao pyxy, Farpary
IrRJTr4Ea? ruwrgmicnurt xrexram.

BIA
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S, 7 " ffi nepmrprmffi sa ffi ncr;n* $ropm $'il E- ffi a pa F4erpE re
ffiafl mffiffi T'ffi s&&c"g"sfiJTffi

3novarxyXXlc ro : r iTTt 'EeKoHotu t l ] - {x / {epxaB3Ha-qr i '
rrocr{JreHa ponb aeronaodilbF{oro rpaHcnopry' {Iepeeeaenilx

naulaxin Ha AareKy ni4craur :Jlifrcuroerbc.s aBTos{of,i.rr.sntx e

r{anpylfie}ioivt pexalti pofiorlt eI{cleM 1 arpefarm'

l1pax'rit"tt+o 6c:nepepnua po6ora Anfiryna nellpedye

mocdieuci in$opr"riiuil npo po6o'ry cI4cTeI'{I4 OXOii0/{x{e}IHfi

ABMryi{a,OTDi-: l ] l t f fOT}I. I iaBa|pe|aTaxTat{agBtxoc.] ] Iu '" j l i4BaE
e^ny" vce 6i:q,ur Hir!-3.iitrrF{o}rJ € TexFi,31iori'rna lle*fixiglliclu

*o"r.p".,,* xiLiulcicsom: r :ll i iclrofo c'fa]{y fia.rrt{Ba i naactr't;ta.

Tar<mfi KOIIIpOJI6 XapaK1 OXII4STI'{K ilA;11xlli-t-MaCTi4JITrI{Of 0 CTaHy

- oSoR's3xoxa i seni4'€MHa eKJ{a.iloBa pcdcria r.iilro},{06iI"s. BiA

:roe1,roc:ri Tai{ot-o Kc}Itpon}0 3Frar{HOIO MlpcJIo 3llJI*}KI,ITi)

eKoH0ivnsHa e$errranHicrr p0 6o:rpl axTopio6i;ri,tlux nepeB e3 e{tl)

y ui:rolay. oqisma'rexsi"fi+oro cTaH)/ ililIdl-yHa EFIyTtrJIIUHhoI'fi

SroFtaHiin. 3 Caruo: Bl'J3lIaLJeFIt{S fiapUMeTpie Ntac;u.ria .y rcap'iepi

ABI4ryHa El{yrplurFlboro 3ropasrm niA -{ac iAoro pc6orx' e

aKTyaIrlHOlo oKJra,4oBOr{] etpercrunuoro Ri4KOpI{C'XAF{Itt{

anrotutoGillllof o'IrpaHcrlOpry'

,{-tx eupiruenHfi qiei np*6:letoria neodxi4no llllnriplonerl{

rcinuxicl+i i sNicili xapa*repucrrdKpi rTaJrsBa ra Macrtil'a, Rui

TFraxogrlrbc.q B Kaprepi i 64rcy" f;o ulax EapaMerpln nCI.p-qr 3

TaKI4MIX OCHOELMMLI, tx OfiO.ri| Ta tsxAiIoBlidiil0Tl" TexHntdHl4iv{

!MOI]&tvi" 
-taKolK Haite)+iaTb noj,olKeH[{t irt*x t-lu.li.lLy rletir,ri-

uryBaHl4x cepeJxoeHll{.
F{a cnOro4ui ei4cylrii ceprrzciirouani ni'1"{Iai:HsHi

cr{oreMl4 l.toui'ropNnry napaMerpin ualana ra Mac'rMJIa, xqo

.&o3BoJIg IOTbo i lepaTx4Bi {oaEToMaTi43oBaHi4MI4 I ,qeT0AaMI{
Erd3Fraqarlf ikui xaparTepI4c'tw:r<u: pieeran, o6cxr, lr'acy,

TeMrreparypy rouro" {Tparlxune ccBoeHI{-E TaKIax cldcroM

rinrxu-Ho rloql,IHaerbcq.
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E$exrueltaln MeroAoM) rqo Ao3Bon_f,€ euniipronaru
sasHa.reui rrapaMerpa, e MeroA rMnynbci{oi pe$nerrouerpii.
Cyrrenanau o3HaKaMrr rlboro MeroAy e Br{3par{e6ux pinnx
cepeAoB{'In{o, ruo KoHTponloer]bcg, ga AonoMororc r{acrKoBo
3aHypeHoro B cepeAoBrrrqe EarquKa; o6"{ucreHHs ri:]bKoCri sa
AoroMofom uixpo-EOlrl (o6virc:noeaua); ra in4uxarlin pe_
:y,'mrarin, a raKox Br43HaqeHHs 3 AorroMororo Aielexrplevuol
ripoHriKFrocri .f,xicHrax sisravuilx xapaKTepr4crHK naJrlr Ba r&
Macrkrrra,. TaKr4x, _rK rycrr4Ha, oKTaHoRi i qera*oei qracra :ra
rgrrn noKa3HrrKr4. FIa 6azi Ebor,o L.reroJly pospo6neiro
p_e$nercrolrerp14rrrry iu$ oprr,raqifr uo_nunrip*"*"rry r".r**y
(IB C) (CAAKO) (puc. 6.7).

B oclioBy rrpi4rxr{Hny po6oul cr4creNlr (CAIKO}
IIOKnaAeHO MeTOn inrnylrcHol pe$.r-reqTorraerpil, xt<wtit y
EoAanrrrroMy 4i cran Ha3By MeroAa $.{riylrb cuoi uo:linrerp ii.

F erc " 6 .V . P e Qt n e t<m otvt emjt LtLw a c u c wz e"A,t a
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Cyruictn Mero't1a fior.srae B raKoMy- Y 4nonponigny

lisiro nepe4aui - [IyTJIHBI4i& eneuenr 6roxy nnntipronafiallnx

fieperBop$eaqie pinHx, ycrauoe,reHr'rfi y pe3eptsyapl 3

KoHTpoxboBaI { I IMeepeAoBI4 I I IeM, I loc I . IJ IaeTbc 'E ! IO( )XO-
oracrornufi i l,tanonoryxlturt sougyna":rnHuii iunynnc, fltro

norrrl4pFoerbcfi r]o lliuii si rusl'IAricrlo V, ooyntonneHoro

4ierexrpuvnolo npoHur<sicrro cepeAoBl4lqa:

(6.1 r)

.ry€ C : 3 . 108na/c - unuAr<icrb noruupegHs ereKTpontarnirHoi

xahri n nonirpi; s -.qienerrpnqHa nponraxnicrr cepenoal{Iqa,

flKa 3anoBnl{xa upocrip rvlix nponigulercaua qyrJlilBofo

CJIEMEHTA.

F{a pl{c. 5.7: ruap 0 nouirpa Lo, urap 1 - ${ap

KorxrponboBaHoro cepeAoBliua, cepe,uoBnule ,Lr. i - songy-

rarrsnfi innnynr,c, 2 -'r;ialfitrx eiA uexi noAfury cepe"qoBnll{,

3 - ni.q6u:ruq nig xiilqg nisiT, U - Halrpyra, t -'t&c. feneparop

{npnfivia.r) irrauy:rscin sadesne'rye reHepaqirc 3oI{ry$anbl{I4x

iuny:mcir (1) i npufiont ei46larux inlynncie (2-3). flapauerpu

ni1lnrwx iuuynscin 3aJlelrarb eil (pisuxo-xir'liqHux Bilac-

rras ocrefi cep eAoBlrlq&, xlo KOTITp onro erb cg'
Ha uexi notinY rBox cepeAoBuur s pi:Horo

4ie:lerrpu.ruoro flpoHuKHicrro, HarIpI'IKJIaA, noeir:pa - p;4uua

a6o pignira - piguua, BIaHHKac pi:xnfi crpn6ox xBHJIboBoI'tr)

onopy - HeoAuopiluicrl. Heo4nopi4Hicrs xslrJrboBofo oilopy

Br4Hr4Kae nnacli4or 3arroBHenrlfl rraarepianolt (piguuorc

a6o c{4nr}rM nlarepialou) upocropy nrix upor+i4unrar'tn
rlvrJrr.rBofo cJIcMeHTa. In'tnylrc eiA6lasaerucg eia

seoAnopiAsocri xBt{JIbollotro oilopy fi noBepraerbcs Ao
rrotraTr(y nisiT. Ana.norosnfi curl{aJl, IrIo uicrnlr inr}ropmaqiro

, r  =  9 - ,
{ a
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fipo 3or{nyBanbr-rufr i ninSutuit iunylrclr, rra3r{Baerbc_s
pe$nexweazpsJvtotu.

I{ac 3arplrMxr4 niA6r.rroro inrnynr,cy ni4uocuo
3or{Aynanbrioro rrpoilopuiiiriaft silcraui I Ao uexi irogiry
Atsflx cepeA0Br{ul:

t - I/ .t,
{6.12)2 '

ge l: - uac uo4nifrHoro npoSiry :on4ynanbHoro irilny:bcy go
uexi ro4iny ABOX cepeloBr{q. Koesiqienr I ypaxonye
no4eiitui.rfi rrrJrrx, upofi4euafr iunyni"cona.

"(lN easHaqeHHr pinnx piavrnu fr ni4crani .uo uexi
nogily pinnnx cepeAoBnrrl vyrnuelifi eJreMeHT orrycKalorb y
pe3epByap 3 KoHTpoJrboBaHr{Mr4 cepeAoBrirruaMr{" Bin
3orrAyn aiibHoro inuy:rscy r iapaxoByrorb yci iHnli KoopAi,ruarr4.
3arpmui<a nepruofo ni4Snroro iuuy:ncy T1 ei4uocuo
30rrllyBanbHofo [oKa3ye qac npoxoruKeHHs lMnynr]cy Ao
nouepxni pigroro cepe4oBr4rua B pe3epnyapi, ro6ro Ao uexi
no4iry cepeAoBzrrl noeirpn - pi.quua (Hanpnx,ra.1, nonirpx -
ua$ronpogyxr). 3arpr4MKa Apyroro ni4Silroro iunynrcy T2
sxAHocHo SoHAyBaJIbHOrO BU3HarrAe qaO ilpoxoAlKeHrrq
irunynscy rro xBr4neBoAy Ao lrexi no4iny .uBox pigrux
cepeAotsHxl (uaQronpolyKr - nilronapua no4a)"

Crpo6ocroni"rFre rreperBopel{}{fl uacrurady qaay,
BlrKoprrcralroFo n IBC, ilopoA)Ky€ Hr43Ky cneqn$ivHrzx
norpinrnocreft erarraipie. O4uiero 3 rpnqlrH norpirnnocrefi e
nerinifisicm Syuxuil neperBopeHHr ruMqacoBoro rpaKTy, _flKy
MolKHa nonarr4 y szrmai

r '  = f lr,  "oQ), 
or(t), or(t), . . . ,  o-(t)f,
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Ie T - qac B eKBlBa"t-reHTlro&{y Mac{riTa6i;
T - q.ac y peanbr{oMy MacuiTaSi;

/ . \  /  \  / . \  /  \
ao\, t  ) ,  Gt\{  ) ,  ar\ l  L . . . ,  e, ,(1,}  -  napaN.rerprr $yHrui i  ncpe-

TBOperrF{.s.

flapanaerpa $yHxriii (5.11) sNaiulorcrrcr s .raci sHacriAoN
Aii pisnux soeHiulHix (raxropin, npr4poAr{orc crapiirux
erieirresrin r0rrlo. 3uagHs rx 40snonse Br,r3Haqara peanrrri
3arpI4MKr4 irrnyrrrcin, a orxe, i nonoxenrr_g MelK uolinv
cepeAotsrdrrl.

Ans Br.r3naqer{Hx uapaverpin SyHxqii fieperBoperrH,
BriKopracry€Tllc_s Mero.r{, gacHoBaHr.rfr Ha spyruenni
3orrAyBaJrbFrofo inanylncy B3AoB)K gianasoHy po6orz
crpo6ocroni'{uoro [eperBoproBar{a. [Ipn :lpyureHui
3ouAyBanbHofo innny:rr,cy oAHoqacHo nig6ynaerncn
nepenrinleuHx iunynrcy, eiA6Nroro nia cueqiarnuof
ueo4uopi4nocri xBr4JrboBofo oropy, nee4euof lriN
reireparopoM 3OHAyBaJrEHtr{x innnynscir i po60uoro Ainalrxoro
qyrnr.{Boro eJreMeHTa. Iuuy:rnc, eil6H.raia nil cneqia:rrrroi
ueo4Hopi4Hoc'ri, craHoBlrrb coGoro onopnuii iuny"ru,c,
3arpfiMKa .sKoro BtAHocHo 3or{llynaJrbuolo upllfrMaerbc.fl 3a
3pa3Koay. Fipu rrboMy upufiuaerrcx, Eio B peanbrroMy
nracrura6i qacy 3pa3KoBa 3a?puNfxa e nocrifrHoro BeJrkrrrdHoro.

Bee4eHnx cneqialrnoi Heo4uopi:tilocri xBr{JrboBoro
orrCIpy BnJrr4Bae ua pe$nerrorpaMy, oneplr{yBaHy n pesyirnrari
3OriAytsaHHS rryTlrldBofo eJrgN{eHTa, T0t!{y aKTyanbFr}Ia,f {:
nupoSnenu.s Br4Mor, ilIo BlrcyBarorbcrr Ao 3HaqeHHx spa:Noeoi
3arpr4lrKrr i naparrrerpie onopnoro .inrnynscy.

Po:rlsnenao oco6:rr,rnocr,i, nos'.{:aui : $oprvrynaHrrrM
epa:Nonoi 3arprrMKa, Br4Kopr4croeynauol Anq 3MeFrrrreHrrrr
norpiuruoc:refr nzrvripin pe$riexrouerpuvnoi I ts C .

l{orpiurHicru eutripie 6yae 3MenilryBarr.dc.,r :i
:6i:ir,iuesnxu xi:nxocri ey::rie anpoxcanraqir $y,Hxqil
neperBoperrurr qacoeoro rpanTy itsC" A:ix sdirurxeHHr{
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rinmocli.i:y:nin ueodxi4llo 3MelrruyBarn 3Frar{enHx spa:xoeoi
3axpal,{Kr.r. OAnar Me}Ka rarofo 3MeHrleur{s o6nrexeria
pos4i:muorc s4atuicrrc" Posgi:mHy :4arnicru y uboMy
Br4rraAi(y Bl43Harraioru -sr naiuirtaaJlrHy ni4craur lrix naxo4ol,t
reHeparopa 3oHAyBanburax inrnynlcis i cneqianrnoro HeorHo-
pi4uicrro, :a gxoi soH.4yBanbw&t i siu1wrufr inlnylrcll cnocre-
piraiomcN oKpeMo. BiAorvro, rqo posginsHa 3AarHicrn sare-
xurr ri4 ruen4rocri noili4perrHn i rpnea,rocri roH4yeaJrbHoro
irut ny,rrcy (y rmrr a1i my Bi4 Kop H crauux ei4eoi vny,rrcy) :

A/rnirr  :  0,5 '  S' tu, (6"t4)

Ae ,9 - iunagricrs riolru4peHH-{ 3o}rAyBanbrrofo ir,.rnynrcy;

t,, - tptawanicrs son4ynaJrr;Horo lMrrynbcy.

Misiualtno Molr{nr4ne eFrar{eHH.{ 3pasKonoi :arpumru
4opinnroelncx rpt4BiLqocri soH4yBaJrrrr{ofo inrny:rscy.
Ocsonuunara fiapaMerpaM]r oilopHoro irranynrcy e rioro
lpttsa:ricrr, nonRpriicrr, i anrn:iiryla.

Tprana:ricrn oilopHolo iunynrcy Bi.ruHaqa€Tbcx rpr4Ba-
licto 3oul{ysanr-rroro iwrnyntcy i xapaxTepou cneqiallHof
neo4uopi;1Hocri. {oqinunn" ryod cneriiarbua ueo4nopi4lricrr,
IlaJra aKTprnulrre xapaKTep, ToMy rrlo B rlboMy Br4rraAKy Sopnara
3orr4yBanblroro i onopnoro ilrnynrcie dyayrr o4uaroni.
Ilompnicrb ofiopuoro irunylrcy Ha cyrnicrt MeroAy
BH3HaqeHr{x EapaMerpin r}yHxr{ii nepernopena_{ BnJrnBy r-{e
Ma€, oJIHaK rlopsA 3 aMnnlTyAOrO BnJIr,rBac Ha xapar(Tep
dararopa:onrzx siA6urdn 3or{AyBairbHoro inrnyl;cy.
3on4yna:rsHrzir inauylrc ni4Sueaerncx eia cneqia:nnoi
neoguopi4Hocri xBr4.rrboBoro oilopy : xoe$iuieHrou ni4Slmrx

R _ W

R +{4/
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ile /{ - ot{ip cneqiaribHoi HeoAuopiAHocri;

W - xrrlrnnosfiia onip ninxuxra niHii naix renepar'opoM

sonAyBailbreax iuny.nscin i snelriaxsnolo Heo"unopiluicrrc"

Moxua 6yno ni4pi3l{Izrt{ Ha plBui nepel$KctA'

3uaqenn.s spasroeoi 3arpI4MKn rIoBHi{Ho Syru 6irciuuu

xBHJIboBofO onopy tIyTr{4BSrO eIeI\4eI{Ta'

TeMlreparypl'r; Na6ennui lisii an'nsxy BI4MlprotsaJirIlHX

,rcp*tu"p*eaqie s basonmxa 6noron't' C'rpyrcrypua cxelvla

cl{creM& r{aneAeHa Ha Prac' 6"8'
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Fac. 6.8. CncpyrcmypH& cxeJwa cucftseMu asrnomamu3oaaHozo

ducmauuiiilHozo KoHmporto nanuaa i uacmuna:

f{K - nepcoHarlbttuil rcaun'nmep; EE - 1aEoei 6norcu;

EBt[ -- 6narcu euuipnsanbHux nepemsopnaauil;

nC - niuiT ss'asxy

F{epcoua-nwnfi (6oproenft) xonu'rorep cny}Icurb [ns"
KepyBai{Hs uilntiprona-nbHl,tM rlpouecoM, o6po6xoro fi nz4auero e

naoqnift Sopmi.pesynmaris nruipin. llporpannne 3a6e3ileqeHH.fl
cucreMr{ Blrxorly€ peecrpauirc , analtl3, ni406paxensg ra inuri

nngu oSpodnm in$opnraqit, rqo HaAXoA.qrr, ni4 nnnaipioBaJIbHI'IX
ileperBoproeauin, y roMy '{ncrl po3paxyHoK Aifrcuux
napal,rerpin oSctry, Macr4 Tolro. 3a6esnevyerrcx raKoll(
curirarisarlis KpI4Tt4r{HI4x pinuin i peecrpauix rauvrx rpo
cr4creuy n xypuani uo,qifr. ,{lx xoxnoro KoHl-poJlboBaHoro
rrarrula i uacrula B euuocri Bl43Haqarorbct rari
xapaKTepr4crr{Kl4:
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- urlr0rtFlllfr piBeHE,;
* r\4a.K)mi\/l.urrlr{a reMrrepaTypa i ir posno4in sa racclrorc;
- 3afionr{eumr.i i ninrsrai"r odc.sr y pe3epByapi (euHocri);
- ffOnn-a fi srnsna baaca;
* runragxicrb 3arroeFienrix (cnopolxflloral{H}T) pesepeyapa

nB{.}JIyK-rON4;
- rrac, rrlo sa;r{dlxrrdncs Ao 3aBepllegng arcrneuoi ouepauii;
- oKTaFioBe * rleraHoee qtdcro.an.{ naJIIaBHux n-ilo4yicrir.

Ea:osuft finox axxcnye Syirxuil Nepynanex ni.lwtiplo-
tsiill.fri:rxMtr4 i]ep,erB0p]rlBar{aMl{ fr safiesne.rye o6nrin,4ax{IdMI{ 3
fi epcoiifi nbl+ft M- KoM n' rorepotv{.

Fncr srnraiprcnannnirx ffepertsoplonaqis 3anextHo sia
:1, i :: Bi.l-nrax,Br iaorprts o crefr rogrp oilr, oB aII oFO cepe.4o tsuu{a &{ox(e
,.,rarla i,-i:uy I';oi{fl"p}/Kriito. Tar<, Hanpvnna/q, vyr:;rraeuit eJIgnIoHr
$.!'ltuiipi:OBaJ]iftrOFO fiepcIBOp$Baqa, flpl'I3HaqeHOI'O 4,'iX pOf,OTIa

i, -, i locBX e,' leearcpis, .f ioBI4HeH Bil ' fpHMyBATIl niAgialUeUi

,,::i;;aitai"{r+i H.a\:ipryrw ra 6yru criiTlxlal't go pooora EpI4 EHCioI{I4x
'ilr,,{rTepaT'ypr,x. Bnr,,riproBaHFItr Te}{ilepaTyplr KoIITpoJIsOBAH{lrO

iiepeAoBi4,lqa peanl3yeTlc.q 3A AOnOMof{)}O BfiI(OpIdCTaF{I{s

;izrrppowrx lepuourrpia DSXEts20, .fiKl BlrTtycna€ IIpoMH-

-,',iliil'rl-o. TeprvtoraerprE s'eAHaHi uix coSom e ui4eicry, utro

Lt CTirLi GBJII0 eTI- O,ff y C ep eAHIi i Tp O Ca rf VT"[I4B OrO eil gV{ eFlTA" plBl{-fl ,
L{") l{o:lBoiis€ KOF{TpoJIiotsa'f,I4 TeN{FepaTypy B zunb}.f}x TOqKax

3r4c0T pe3epByapa.

"?a ,4onouorolo clrcrela y peanbi{o}ay nnacrnr'a6i "+acy
siifrcrx<lernc-s KoHTponl) naparrerpir sdepiranux: piunx.

TeMfioparyprd nanr{Ba i ntacrmra, oScxty, N{acr{ 3 Er{,qar{elo
3a3rrjar{e}ioi iri$opnaardii nogiro; ni4o6paxy€:rbcH sa.snlricrs
ni4'ronaprrcT eogn e 6axy s Ha$'lonpoitryKToM; ilo,4al-ort'c.t
airapifrni emruar-r4 rlpu AocfrIl{eHl{i uare plMarfr}to

Eprffiycrr1Mol.O plBr{.s HaIroBHeHHt pe3epByapa fipoltryKroM,.
ne;preJTlrBor{Hi erruccrefr, 3aIIlD(eHH.{ uisinaa:x6uoro pinnx,

ilOI)0BL{UIfiFIHS ldaf(e BIMaJiE,HO IIpuilyCTI4MOrO 3I{agO}{H"S
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TeMnepaTypr4 ilpoAyKTy, noilytneHH"s pex{r4My 3t}eplFaHHff
IIAJII,IBA 1 MACTfiNA.

flepcnerrunna cr4creMa Korrrponrc craHy vracrvra B
xaprepi l{BHryHa nHyrpiurusoro 3ropaurir po3rn"rrAaerbc.rr B
[26]. BoHa nepe46a.ra€: noor4Jrarrr{s B Macrr{no 3o}rI{yBanbr{oro
cvrHany 3a AOTIOMOTOK) r{acTKOEO 3aHypeH0ro B &{aoTr,rJro

Aarrrnxa, npufinaamax sil6lrtoro er{r}raJxy npr4 nxo4xeHHi
3oliAyBaJrbr{oro carna,yy B Macr}dxo ra ni46rruoro carna:ry ni4
xinqs sauypeHoT r{acrraun a&T.vtur(U oSpoSlcy currra.ryin sa
AonoMororc oGqnc:tosaqa ra ingprxaqirc pesynmarin. trIpu
uboMy Br43Har{arcTs pieeHr NlacTLlna e r<aprepi Ta BrzxoAqqv 3
Hbofo Bl43Haqalorr o6'eru MacrrrJra, a raKoln 4ienexrpuuny
nponuxuicrr Maclana ra nn,laiproro:rn fiono reMireparypy.
llorirr, Buxt]A.r{rrr4 s 4ieirexrpy,a'anoi rnpour{r<liocri vracrrena ra
relvlnepaTypil, BI{3I{aqaiOTb ryCTI{I.Iy MAOT}dIIa, a EI4XOliSt{id 3
Brl3r{aqeHl4x o6'evry ra iycruFr}r Macrr.r.[a Br.r3rraqaro'rr froro
Maccy. 3ri4no 3 Koprlclioro MoAennro, llo"qarKoBo po3paxo-
Byrorr :nriHesHs ralrreecy rcyla 4ienerTpr,rqnr4x BTpar Macrr4ira
3a qacoM 3arpraMrr4 eiA6raroro crrrHaJry npra axogxenui
3oHAyBannrroro cr4rFrany ts \4acrr4no niAuocuo 3or{AyBaJlbnoro
el{rutury" Ilopienrorcrr, suiuy rar{ieuoy ryra 4ienex:rprrr{Hr.rx
Blpar Macri{ira 3 AaHMMr4 TapynanbHor ra6rmqi Ta Br4lnaqarorb
MACOBy rracTKy MeTAJreEEix BKJiIOqelrE y rr,nac:rnni. oIlroqacuo
IoAarr{oBo r(onTllon}o}orb AHHaMmy ni4uoureHHs nepBuHuoi
Maclr Macrwna Eo fycrlrura MacruJra, rqo anaineHa e npoqeci
poSorn AEuryHa nnyrpiruunoFo 3ropai*tx, nopinHlororb rle
siAHoureHnfi 3,qarrrdMr{ TallyBaubuor ra6nuui Ta Bcrar{oBJrrororb
MacoBy r{acrKy BoAr4 B r,lacrr,lni, a 3a AolroMorolo nporpaMuoro
gadegneqens-s nepcohraubFxoro xolrn'roeepa orpr4MyrcTb
ni4o6paxeHux ecix oAep)ftar{fix [orasunris Macrr4Jra Ha
gucnner. Ha prac. 6.9 niaoSpaxeHa 6nox-cxeua cprcreMrr, rlo
peani:ye cnoci6 oneparr4Br{ol'o lrosiropr{Frry craHy MacrrrJra B
raprepi aurohao6irg.
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Pus.6.9. Npurcnad cuctnewu KoHmponrc MacTnuna

CHcretta rrnicnrrs: nBHryH nHyrpiurHr,ofo 3fopaHun I,
Kaprep 2 s wacrunonn 3, rpy6onpoeia 4 s HacocoM 5. Ha
xaprepi 2 sarpinneno .qarqnK 6, rracrroBo laHypenafi y
Macrr4Jro 3 :r,i 4onox{ororc isorrorcqoi BoraEKr{ 7. ilar"rux 6
z' c.guauurt IB ocrprMoBaHoro lini eio iH$ opruarlifi noro o 6uiuy
:"i reHeparepolr-rrpnl'rMaqeM 8 sou4ynanbHofo iunymcnoro
flHrHaxy. n{aruur 6 voxe 6yrn ngHonponiArrrlKoBr4M a6o
{,:Krra.[&TLr.cfi. 3 ABox isomoeaHux nponi4Harin. feueparop_
mprafinrau 8 :ongynalbHoro iuny,rrcHoro cr4rr{any uoxe 6yrr.r
nmxosanrzfi sK 'crrcreMa nocurart:or- ra o6po6xu 3oHAy_
EAJr{,HOrO il!{nyJrbcHofo eneKTpouarniruoro crrFHaJIy. fese-
parop-upufilrav 8 son4ynanbHoro irrrnynrcHoro clrrHany
ABoclpsMonauo 3'e4Hautrfi. s o6qacnroeaveu 9, xxuit, y cBoro
qepry, Atsocnp.sMotsaHo :'e4nalrr.rfi is ctrcreMHilM 6:ror<ol,r
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IrepcoHanbnoro KoMrr'rorepa 10, rqo [porpaMHo Kepye li.svu
o6'rzcrloeaT a 9. flporpair,rHe ga6e:ne.{eHHtr rrepcoHaJrbgoro
Koun'rorepa raKox(,qo3Bonrre orprrMyBarr4 ni4o6paxenHx
oAepxanrax rroKa3HraruB Macrvrila sa aacnnei 11.

Oneparunnufr uoHiropnnr napavrerpir na_rrr4Ba ra
Macrr'rJra sgificHrororr 3a AorroMororo qacrKoBo 3aHypeHoro B
Macrr4-rro (a60 ronnus]F'uir 6ar) 3 garuuxa 6: [ocr4Jrarorb
3oHAyBanbuzfi iuuyffiffrrafi curirut At, npzfilrarorr nialutuir
cr.rrHaJr A2 sia noeepxHi vracr:ana 3 npn nxo4xeHui
3OHAyBaJrbHorO cr{rHaJry n rraacrsno. 3a qacoM 3arpr4MKr4
eil6nroro cHrHany Az npr{ exoAxeHHi 3oHAyBanbHoro
cafnany B Macrr4Jro 3 niguouro soHAyBanbHofo cr4friily Ar
BI{3HAqAIOTb AOBXHHY IIC3AHYPEHOI qACTUHI4 AATIII,{KA 6 gW

ei,4craHn Ao nrexi no4iny cspeAoBurrl. BuxoA_sqH s pinux
MacrHJIa 3* TapyBanbl{o}o ta6nr,lqero, .rrKa nnicrr,rrrc.f, B
ooqacffonaui 9, nusuaqalorb o6c.s| Macrwfia i BH3Haqalorr
$isrvHy AoBxrrHy sauypeuoi qacrnlw larLrr4xa rr pisHnilrc
tvtix si,4oNroro Sisuvnolo AoBxtruoro Aarrrr.{xa b ra /Io"*""o*
He3ar{yp eHoI .racrnHra.

flienerrpnriHy npoHr4xnicrr Macrrrna 3 snsua.iarorb sK
KBaApar rraerKr{ nig 4i.neuur eneKTponaarriirsoi Aonxrznpr I
sanypeHoi y MacrxJro 3 'tacrwuu AarqHKa f ua $isuvuy
AoBxr.rHy :aHypenoi y Macrr4rro 3 qacrauu Aarqr.rKa 6. 3a
AonoMorolo TeMrreparypHoro Aarrrr4Ka Er43Haqalo"b
TeMlrepaTypy t vraeTra;ra 3. Buxory'{u 3 Ter{nepaTypn t Ta,
Bu3HarreHoi gielexrpuunoi npoHnxuocri MacruJra 3
BH3Haqaerbc"f, rycrr,rHa Macrr{Jra 3. 3 nn:saseHr.tx o6cx|y ra
rycrr{Hl.r : r.acrvfia BH3uarra€Tbcr Maca MacrrdJra. Vci
o6'rncrenFrx e4ificirrolorbc.s 3a AonoMororc o6'{acnrcuaua 9,
po6ororo .sKoro Kepye cacrgusafi bnom g 6op:ronoro
Noun'rorepa 10.

[ogan<ono pospaxoByrorb sviHy ranreucy Kyra
4iererrpuvHux BTpar MacTprJra. L{efi norcasHr.rK xapaKTepr{3ye
srrniHy ui4 qac poGorr IBHryHa nuyrpiurHro.o =."pur*r"
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Aienex?pm.{HoT npo}raxrioeri Macruira 3. 3nisa rai{reHcy Kyra
4ienexrpu.rulax BTpar nponopilir-rna 3arpi4MKaM BinSaroro
cr4rFrany ,t2 ei4HocHo 3oriAyBaJlaFxof{J erarHaJry ,41. Tanreuc
xyra "4iereKTpr4rimr4x BTpar noc'rifiHo 3pocrae s rro.f,Boro B
nracrrari 3 Mera-neeux ErJrroselm, xri yrBollrcrorbc-fl B xauepi
3tropaFrnrr rBHryHa anyrpiurmoro :iropaHHr{ Ta s iFuxux
Aerzurefi nBlrryna nuyrpiururoro 3ropaHlu i saSpyAr*ororb
Macrr4xo. O6qucniosall 9 no 3arprdMmae{ nig6raroro claruany 42
ri5sccno 3olr.&yBaJrr,Horo cmruary ,{1 nocrirlno $ircye fl
BpaxoBye :nniny ranreucy xyra gieneKrpurrrir4x BTpar.

O.quo.racHo ,uoAarKono i{a ni,ucrani BH3Haqer{HX
pauiure o5'emy ra fycrprFrm Mac"L{ria Ko}rrpoJrrororr, 4ullanaixy
sr\diFr ai4Horueilnx nepnmHHoi Nn&DrA Macru.rra Ao Fycrlrun
Macrra;ra. O4epxaxi ni4uoiueuux xapaxTepr43yrorr, snriHy
nraconoi Eracrmrz EoAl{ ts Macrralli, u1o Kou:ry}ojtrororb. 06.{}r-
crloearr 9 nricrsrr rroflepeAubo o.qeplranry n :radoparopnplx
yMoBax rapyBaJrbHy raG:rmqro ri4nonreHu.s fiepBrr]rHoi uacn
3pa3roBoro Masrr4Jra go ftoro rycrr4Hia" flopinrtxuu.sM ,{aur{x
rapyuanruoi ra6:rr.iui s eiAHcrueF{HsM nepnuuuoi A,xacr4
N{acruJra Ao froro rycrmnrd BerarroBJirorb pgaJrbny MacoBy
riaorKy BolIlI B lracrlani, il{o KorrrpoJr}oi8'r6. 3a gououororo
ilporpaMi{oro sa6esnei{eFlr{-fi rlepoonanbFroro .KoMrr'iorepa tr0
orpnMyrom ni4o6paxenrix scix oAeplmalrrrx nona:Hrzris
Macrr4Jra na SoproeoMy Ar4crrlrei anronaoSinx i 1.

Taxumw e N{oxJrr4Bocri imr}opuarqifiuo-nnmipronalsnoi
cHcres,rH (CAAKO)), ri rer.Hi.iFri naparv{elp}i AosBonrroTb
6esnocepegnso eo4ilo Ha caoeiuy po6c.ro,vry niicqi
sAificnlosarn no:rooiur4ft Ksnrpoirr, napa.nrerpin r-tairuB i
MacTfiJra Ta oilepaTr{BHo KepyBaTr{ p}yxoM, a TaKox rrrBr,I.4Ko
pearyBari4 r{a BI,rr{I4K}reFxHfi rlo3arrrrarFr?tx craryaqifi.
f,trpolparraire :a6esue.{enn.s cr4cr'oMia HaAae eogiio rorox-uneicrr
Aocryrry go apxiey ralrr4x, niquocuo Br4mopr4craHH{ rrairrrBHo-
Idacr*{Jrburrx npogyKTie sa aasuaqe.t*uft repnriH. Oneparznuufi
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nroHiT0llr4rrf rrapaMeTpiB Tr"AJ\Vtts& TA Nt&Q.Xilita cilpi4.se
ni4xurqer*lro -mocri i ma4iitllocri po6or:m an roraobi:rs.

Bnropxc:rauux crzcreMr{ saSesrreuye niEnuuicilr.^
eNorori'{Hoi pi ercoHonni.rHol Sesfiexra Ha asrorao6inbr{oMy
Tpafrcfiopri, a gclcei.4 poSor:a rroKa3y€ eprcoNi napoduuuo-
rexuiqsi naoxrnsocri.

Komrpo.mbrs$ seffi Edrar{F{ffi i samsariws
AJfls eaM€)mepeffifipKp4

L flxi rroKa3ur.rxu nepe4Oauerui craHl{aproM "qnfi ouinxi.l
narii.innoT exoHovi.iuocri aeloM a6ins?

2. fri<i c*naaoei Frarrl.Brroro 6zuraHcy asroNao6irs sanr cilor,ai?
3" tllo rame fiairr4nHo-er<ouorr,liqHa xapaKTepp{srr4:r.a. aETo-

nno6ins?
4. frrct rcoHcl"pyxllrnni $axropn BrrJxl4tsar-orb *ra ilanlrBny

exoxoNli.{Hicrs?
5" -fr<i excn;ryalaqifiHi Saicropu BrrJrlrBalorb ria fiaruaBuy

exoHoNri.{Fricrr,?
6. I{o ni4uocxrr Ao aJrbrepHarntsHr{x eugie llanies?
7. SIwwFt icn,ve sB's3or naix na:rrzenoro exor{onai"ruierm fr

eKO J1t)trlqX-{I4tvtt t HOpl,aan tra ?
L BlrsFra'{re roAr4HHy Bi4,tpary naJrntsa ABr4i-yrra, sKtrio

Iy'r^u* : i76 xBr i g" : 200 r/r<Brro4"
9. Clcinrxu nirpin 6eH:nHy nriipari,rrs aeroMo6inr, na 100 rr,a

rrrJl.sxy, pyxarcqacb si urnagxicrlc 4A xr,a/ro.u. fiKruo
Qt: 8,7 ier/r'og?

10. Bnsuaqre Br4Tpary naJri4Ba Ha nacalmfipo-rinonae:rp ni4 uac
pp<y aero6yca nicrr<icrw 7"f oci6 si uren4xicuo 50 xnalrol
i  Q,:22,5 r , l raa.
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Possin 7. KEPOEAI,ITCTb AETOFdffi 6[f3fi

7"1. OqiF mfr nomasmmucm

Keporanicrb, sK i crifrxicrn, fiots,.fisarua s desnexoro
pyxy aBTonao6ins. flocnrr qacro irpra ETpar.i apro,r.rodineu
KepoBauocrt nopynryerncs fislro criitrcicra" i uasnar<u" V
3n'fi3lcy 3 ur,rM repoeaHicln anlouo6inx .{acro po3ilrrrAaror,trr sK
<ixpevnfi Br4naAoK garannrroi sa4aori fioro eriftxocri.
Anronao6inb rroBr{He' lrarur 4odpy xeponauicrr, Ha 6y4r-x*onry
nepioAi exenn)/arauii.

Kepoeanicrb 3aJrexmr:r eiA di.{i{oi eJracrrrqnocri mmrr
ronic, cra6inieaqit ffepoBar{Mx r<onic, ik K*r{mBaHE, I
niAuosiAsoeri xiueurarmxia niAnicrcu Kepo*aHilx KfiJ{re
ninenaarmEi xepnaonoro nprrBoAy. Kpina roro, Eor{a saJre}ffr{Tr}
ni4 sonirirunix yl,lon (nonepeuuoro yxr4Jry ,4oporm, Eejr{4r{rrnr.{
roe$iuienra 3qerJreHHfl tulru 3 Aopororo, Oiunoro eirpy i r.n.).

Tp a e xtnop i ro pyxy, {t I wE o"ei o 6 inn E 3araJrbr{oMy B r4rraA6y
Mox*{a posrursAari.{ .qK rplrnoliniiiuv B Kprdsr.{sHo}o, .sma
noctiftHci gurirruoerncs" -Srcrllo KIlr{BM3Ha rpaere::opil 6xpl:nxa go
Hy rrfl., pyx yMoBHo EnalKarotb mpa na a n i w ifr w si"w.

Kpaeoniwifrrdcnm pyxy odyuonneua ueo6xigsicrnr
sgificrrronaru nonoporra nitnoeiAHo Ao rpaerropii, rqo
3alaerbc.{ BontreM, a raKox y pe:ynmari AiT sounimHix
sdyprcnaur . Taxwrt pyx anToMoSins xapaKTepr43yerT,es rnris*lc
B qaci nonox{e}rn.a froro no3nogxHboi i neprulea,rysuoT oceift, a
TaKO)K Uagsirictro norAoexHix i, fo.j10BI{14s,I qia{I0M, I-r0nepeli-
Hr4X rrp?rcKoperrb.

ftrpoqec KepyBai{Hs pyxoM asrorraosinyr xapaKTe_
pl,r3yrorb rplr rpyriu napauerpin: .rpaex.ropai, i<ypeoni ra
KpeHy. IIa 6inrruic'rr, LtrIax rrapaMe.rpm ErrJruearorr ,rr{
KorlcrpyKTnnsi ocoSrHsocri an'rernqodin.s, TaK i epnononni'+Hi
AaHi uogix .rrK xepyrcuor rarlxu. Torury crci4 posrJTsAarr{
reponauicrn aseol\ao6infi He i:o:rsceaso (sN MexaHi.{F{oT
elrcrenin), a flK KepoBarricls crrereMr4 BA.I{C.
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f{adifrnicwtb Kepysartwn aBTovroSiilx saSesneqyerbct
snacrunicfio cr4creMr.x B.AAC s6epirar:u crifircicm KepyBaHHfi B
3a.uanr4x yMotsax i pexranaax pyxy.

Crnifrwicrnu KeIryGsHItn aerol{ofiifl-f, sa6esueoryerrcx
nnacrranicuo cp[creMr4 BAAC BrrKoHyBarH 3 3aAaHoro ro.rHic-
Tro Ha Br8rraqeHoMy BlApl3Ky rursxy 3aKoH pyxy, III0 3aAa-
erbc.s. {x nnacrunicu xapaKTepr.r3yerBcfl, TanprMvr cKJraAoBH-
uu : crifrnicrb KypcoBoro KepyBarius, noilepeuny criftricrr.

Cmiilrcicmb Kepyaewwn mpeeKmopierc za6esneqyeTbct
nnacrueicfio crlcreMn BAAC ei4crexynau{ 3 Br.r3uaqeuoro
roqHicl'To 3aAaHy rpaerropiro pyxy.

Cmifrxicmu KJ)trtcosozo Kepyniltutx sa6esueuyemcx
snactnnic:no cr4creMn BAAC peryJrroBarr{ 3 3aAauoro
ro.{Hicrro pisHlrr-lro xyra nigeeAeHHr Ha ocflx nicls BTparH
aerolaoSineM KypcoBoi crifr xocri.

finx orxiHxr{ KepoBaHocri icnye Aocnrb Sararo oqiuHrax
nora:Hxmie. !o ocHoBHr4x ouiHnprx noxasHur<ie, nepe.q-
6a.reHmx uaqioualrHrauu crar{AapraMrz i flpaeulanrr4 KBT
€EK OOH, ni4uocaru:

- criftrciclb KepynaHru rpaerropii;
- sriiixicrbKypcoBoroKepyBaHu.f,;
- c:rifrricrb KepyBaHr{.s rpaeKTopifi npn ranrnrynaHHi;
- crifinicrb r(ypcoBoro r(epyBaH*fl. npvralmyeaHHi;
- rpaumqHy urexAxicm BrrKolraHHs MaHeBpy "repe-

craFlotsKa" Vro, xtdlrog;
- rrrBr,rAKiers sa noqarKy 3nr{xeHH-rr crifrrocri KepyBaHHt

rp aerropie re V *p, rrr,r/ro4 ;
- irrBr4AKicrn noqarKy 3Hrz)r(eHus crifircocri xypcoeoro Kepy-

BaHI{t [/*r0", rcwlrog.

Kpir'r qroro, icnye qi-ua uu:ra AoAarxoBr.rx uor<agnur<ie
i xapaxreplicrnK KepoBaHocri, a xrux MoxrHa enginurn rari:
- xapaKTepiacrr{Ky crarr4.{Hoi TpaeKTopuoi xepoeanocri;
- xapaKTeplrcTrrKy "pr4BoK pyrfr";
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xapaKTeplrcTn{Kv ts}rxoAy 3 iloBopoTy;
xapaKTepreeTi{Ky JrefKoeTl pynLOBOfo KepyEaI-IHfi ;
Flsar{p{q}iy rrrEaAKicTb BXoAy B sa.qaFxmfr rfoBopoT;
fpaF{p.iitrlxy rfisl4.4KlcTb BXOAy B 3A.UaHy nepecTaBKy;
{;f;peAHro r{yTOBy ruBt{AKlcTb noBopoTy KepMoBOrO K0-|Ieca

Ha rrpr{Morrinifi siit nirxsui Aoporl4.

F, 3" Wmnmmpf ffiffiepelmemHffi ec'Effi moeri
ffi ffiTffi M&ffi *s'Eu*{m$-o Koffi eea

B
ffi
fi
#
$
F

i{
!3
a
il

$
i

rtza.7 .\. Cxeua cun,
:.'yt ditowea Hfi :jttopct?xKe

Hepyx,o,i\4e K&leca

Fosrrsi{eMo, B1A qofo 3a-
Jrexdr4Tb wtfrxuit pyx aBToI\lo-
Sirisrioro Korreca. Ilpunyctauo,
ulo Fra rBepAe KoJIeco Aie lirurn

,Beprr,rKaxbHe HaBaHTaxenHx P, -

G,. i 6iqna euna P, {puc. 7.I') sa
ni4cytHocli lorx.rnlax cun y

n:roruuui KOqeHH{ noreca. TcAi
MaKCHMaJrbHe rpaHur{He no
3qerr.rreHuro 3Har{eHH.{ diqsoT
cuJrr4 Bm3HaqaeTbcfl crllB-
BlAlrOUreHH-SM

F'n"^ = V F, : {P " G. a5a R-, = q'R," (7 .1 )

XenuIe ycKnaAHro€Tbc.s, HKIIIo KOJIeco HaBarITaxeHe He rlJILi{r{

BeprLlxanbuor<l i di"Inorc cprlrav^tr, ane it fpaHfiqHolo caloro P",

uio gie e nnorqnni KoqeFIH-s KoJIeca (rxronoro qra rannuinuoro
cNnoro). V qronay BHTIaAKy KoB3aHH-fl B nnoilIaAlli rourarly
xoneca 3 orropHolo r{oBepxHero BI4HrIKae KoJIH ntexi 3a
yMoBaMrr 3qenrIeHH-E Aocflrae pinHo4iro"ra ,R-,, no4onxuroi ,R'

i nouepeuHof ft, peaxqtfi. (pwc" 7 .2).
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Y qrouy BHrraAKy MaKcI4MaJrbHa 6i.{Ha cuna P, max: rKy Moxe
Blrrpr4Marra Korreco 6es Gi.{Horo KoB3ar{Hs s tdicrli KoHTaKTy,
a6o yMoBra :Sepexenu.s -fioro cdfrrocri Br.r3r{aqarorbcr 3
cnieeiaHoruenr

P,, = -R,, =
/  tnax r  max

(7.4)

a6o

Pwc.7 "2. Cxenra cwn, wro ditornu H.il )ttopcllnKe Koneco,
flKe Koyyiumbcfl

P, , ._ - .  =  e "  R .  ' t  H  R__- . .  =  q .G* ;
'/ tnil nl mM

p
/ max

{7.2)

(7.3)R,y=n iR* t+ f t r '

R:,^/ nax
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3icranneHrls $opuyn (7.1) i (7.5) rloKa3ye, lqo fiLlrleco

HaBaHTalI(eHe tK noileperlHolo cI4JIoro P, rax i nos4osxl{boro

craroro P', Mae MeHIrry 6iuny ctiiixicrr' [por]I rroB3aHHfi

(xonsae n6ii< npn iraesuifi 6iqHift cutti P, *u*) nopinu'filto 3

fioJlecoM, tKe nilrno Korl4Tbcq a6o e HepyxoMllM, He

r{aBar{Tax(ene nosAoBxtHboFo cllno}o P'' I{e nigtnepAlrYerbcs

rTpi{KJIaAaMI{ 3 rrp aKTI4rn n oAiHlls aeroN{ o 6ir's :

- aBTor\{o6inr naoxe cTosTr,r AoclITb c'riitt<o na crifisl'rifi

4opo:i 3 uouepeqHl4M yxl4noM, aJIe .nK'rinrxu Ha BeA'yr{ux

*ona"u* s'frsrserbcl Tfirotse 3ycI4nJUI (nigseAeue sil

ABI4ryHa Mr), qi KoJIeca ilotil4Halorb KoB3arI{ BHn3

IlollepetlHoro yxl4Jry;
* ae:roMo6inr Moxte c:rifrro (5ee 6i'{Horo xon:anux)

gAificnlosa:rri rloBopor Ha ,4ocl{Tb eerptrifi runuSrcocri y

nilrHouy ro'lenni, aJIe, sKIIIo ilpl4 IIboMy raurltynara a6o

niAeoAllrla Ao rcolic rfrroBe 3ycIIJ]Jrt, Bl{uHKae 6ique

KoB3aHIIfl B HanprMKy ei.u ueHrpa noBopory nnaclilorc aii

ni4qenrPonoi (6iuuoi) trPrrut -

B ynonax l{eAocrarr{boro 3qeilresns xonic 3 olropuolo

noBepxHero i eucorlrl{ onopotr4 KoqeHuro noBopor Kepotsannx

xonic He 3aBXAIr lv{ox(e sa6esrtequrll pyx aeros{o6in's Ho

ueo6xilHifr rpunoriuifruil"l rpaelctopii' PosrntneMo, y flKl4x

cniseiruroueHHqx noeuHui 3HaxoAl.ITIICx rcoetf iqieHT 3qeflneH-
nx p, roe$iuieur oropy roueHnxf t
Kyr [oBopory KepoBauoro r<onece I

Ang sAiftcseHufl pyxy as'ro\'Io6ins no
gaAauifi rpaexroPii.

FIa pvc. 7.3 traxasawi cuttu,

npHKJIaAeHi n ropusonranlrrit"l nno-

rqr4ni s 6ory uonoporHoro KyxaKa Ao
nepe,ryIboro KepoBaHoro Ko.rleca aBTO-

nro6ins s xoricuolo $opn'ryloro 4x2
(3alFi noneca - neAy'ri) ' Crrna, uro IIlroB-

xae P, pinHo6ixua ilo3AoBlKnifi oci
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aBToMobrnr l Ale npr4 crBopeHHr rrroBoro 3ycnnnfl, ua :a4uix
Be,uyqr{x KoJrecax a6o nimHoMy Kot{eHHi. ii cr<na4oni P, i P,
cnptrMoBaHi n nrorqnni roneca (P") ra neprreHAr{Kynxpui (Pr).
Ocranns Br.rKJrrrKae 6iuny peaxqiro onoprroi norepxni R , ulo
sa6esneuye rroBopor aeroN{o6ins. llos4onxHa cvra P,
Br,ITparraerbcs. Ha rloAonaHHr orropy KoqeHHIo. Cuta P, ne
rroBI{HHa nepeBplrrlyBaTl4 MaKcl4ManbHofo 3HaqeHH_rr IIo

3r{elrJler{Hro, oSynonueHoro $oplaynoro (7.5). 3a raKr,rx yMoB
cnpaBeAnr{si cninei4uo[reHHs :

ldner sadetneqenu-fl yMoBr,r xepoeanocri aeroN{o6irt
rroBoporoi\,r KepoBarrnx ro.uic Heodxiluo, rrdo6 niAnoni"4Ho Io
tpopnryru (7.5) nnxouyBarrnc . ffixi cnisei4HorileHH.fl:

1 = f . R " = p . c a s 0 ;

P,  =  P .  s inq  =  F . tg$  =  f  '  R , . tgq  .

F -^ v

(1.6)

(7.1)

(7.8)

(7.e)

(7.10)

f  . R " . t g g  {

"f 'rso <

3 (7.10) Br{rrJrr4Bae, nlo n pasi HeAocratHboro
3r{enreHHr rolic 3 onopHoro noBepxHero (nlrsr,re snaveuru p)
i suconoro onopy KoqeHHJ{ (nilcome:naueuirx/) e asron{o6irs
e sagriitara BeAyr{uMu Konecandr{ He Mox(Ha Aoxrycrcari4 eenuri
Kyru noBopory KepoBaHrrx r<onic 0. Ide uigreep4xyerbc-s
npaKTr4Koro KepyBaHH.rr asloN{o6irer\4 }ra cr{nKoMy nicxy a6o
nyxKoMy cHtrY.

- .f'
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(/t

i

Fosrlxtrenro, gK s,uiftcurcetrcs Kox{eHn'f, }KbpcrKolo

KoJIecaII0Kpl4BoJlirrii iIriirrpaertopiTSes6i.{Hor.oK0B3aHH,g.
i."p*t"""o npoSinr aero&(o6inbr{oro Koneca dnll:mufr Ao

rop*i4*nurnor'", i, npl4rrycxalor{I4 Kolleco xopcrr${M' M}I Tr'Il(

caMrIN[ BI'{3Haqa€Mo ToqKoBPlfi ltonraxr iioro s rBep'4olo 1

pinnoro ofl oprrolo IroBePXHeIo'

ITpu npxrtoniuifiHoMy xoqenlii KoJtreoa' ilpupoAr{o'

g i . rxoro-6 iu t to .oKoB3ar { } IHBKoFITaKTi rco leca3oI rop I IoH ' '

noBepxi{em He tsI4HI{Kae' 'Flxuto KoqeHl{fl Koileca gAificsioemc's

;;;;;";ttinifiuifi. rpaexrcpii, ro ArIq ni4cyruomi 6iqsoro

KoB3aHHfl B Mlclrl itoro rontaKTy 3 ollopnol0 [oBepxHe]o

Pwc. L4. Cxeua cun, L{'1r

dircma Ha KePoBaHe
aedyue Kofleco

Pnc.'l .5. C.xeua KoarcHHfl

JtcopcmKoz} Kot|eca no

Npus oniniilwiil mPaercma-

pii" 6es 6or<oeozo Ko63aHtt'fl

Isar.rue nig6Yeaeuc.tr rloBo-

por aBToMo 6inx, Y .sroro uePe,uui

Korleca KepoBam ra ne4yui (;nc'7 "4)'

Y rarovy Pa3l rflrotse sYcnllx P

BlrrII4Ka€ Gesuocepe4nbo rla Kepo-

BaHoMy KoJIecr r nidlno BTjfirye aBTo-

rnrodirm y ltpuaoniuir"iuy rpaer<to-

piro nonopory. I-{1trn lro.f,culoerb-

cfl Kpaqa xePonaHicrb atsToMoor-

ntr 3 [epeAnintia EeAYt{I4Mil 1 Ke-

poR alIrIMI{ I{OJIecaMI{.

lloBl4Hr{a AOTp}IMyBaTHCfl TaKa

yNroBa (pnc. 1.5). Y 6Yar-xxY

MI{Tn qacy, lo6ro s Koxnifi TorIql

:rpaemopii, cepegufl TIJIoUII{Ha Ko-

Jreca IroBr{HHa sfiirarscs 3 Aorl4q'

Hoio Ao lcpnnoniiriitiloi rpaexropii

e uifi ttl'{Ili, i sicl KoJICca rrprl

qboMy 6Y.ue cnPxMotsaua B3AoBli

pa4iycy KpI4tsI'{}II4 tpaelcopiT'

flpvr uronrY nicls rtecxiuqeHHo

MaIIOro KyToBOro floBopoTy

KOIIECA

2{J6

,h
ii

i riluosiaHoi sNrigll



Puc.I .6. Cxeua cun,

rroJloxeHl{"s r{Of (} iIJiof.IlH}II{ FIC$a

TosKa KOllTaKTy KOneCa 0!;id
pO3Ta[ iOByBaTHCt l tA Huuu. . ,  ,
uifi rr-paexropii. -Sxu1o xr rrrro-
lui4ua KoJreca He 6yaa ro-
TI41I}{OIO, a ClqHOrO CT0COF}iO

tpaercropiT, r{oBa roqma Kor'r-
rarry 6y4e srairyena y6ir<, i e
rrx0rrdr K0HTaKTy HeMtrF{yr{e
6i.rHe rrpocJrr.{3ar{u.s. Tana yr4oBa

u40 olwilnb Ha eJlfrct'?'tuqHe Kox{eHHx KoJtreca oe3 olq}toro

KATESCO KOB3aI{H.g e BI{3F{AEAJIbi{S}0 EpA

rracrynrroMy po3rxeni rinenlatnxu tloBopor)/ asror,todrrgs :
)r{ op crKi4rvrr4 Ko JrecaMrd. P airiure p o3rnsl{aB c tt rir4nailar KoLIeHHs
iAea,risorauoro KOJreca - )Kopcrxoro e Givuonry HarrpflMr{y"
Fezulsna rurdHa Mae eJracrlrqHicru i ae$opuyerbc.r irix aicio
6i.{Hoi crarira (puc" 7.6).

flpm rco.renni raroro KoJIeca ilnoixu{Fla ftoro odepraurm
Syae :uiua'rkrcfl B HanprMKy 4ii 6i.ruoi eurrz, i rpaerropix
ueircn,tiutenufi ueFirpa Koreca ei4xl,ittxr"ia:aerbcfl ei/i ocronol
r{noil{i4nr.{ Korreca, .sK IIoKa3aHa mapvtc. 7 .7 .

Koxna lraoryfiHa roqKa KoHTaKTy 1, - 2 --3 enacniA*m
siruy:rocri ocronoi nnorqllHi.{ ruHH{4 r 3oHi, 6:rusnrcoi Ao nticidtl
KoHTaKTy, 6y,ue nxoAvrrw B KoHTaKT is 6i"{HIaM :cysona, i,
eiAnoeiAso, nJlou{aHa rtepentiqerrHr rieH'fpa KoJreca 6yre
po3Talxronyr,armcfl. ni4 xy:ronr d lo cepe"qnnoi u-rroir1r4Hi4 KoJreca.
I-{e xnunie Ho3krBZ*orrn 6iwaw,va sidsedex$anra en{Eztpewaw$zo
gevwowoSinp'Fsozo !<onec@,'uJo Korl{T},cfi, 3aBal{Taxenofo -

6iqnoio cfiJrotro, a xyr d -- KyroM 6i"{Horo ei4regennN.
Kyr 6i'aHoro eiAnelenrls npld xo.{euHi enacrmrrHofo

KoJreca 3arrexrr{Tb ni4 pi:nnx Saxropin, ane ileprll sa sce sj..4
6i.{i{oi xropcrroori ruunu i lilc.Tol I{a Kon€co di'{Hoi cLIJIH.
h4axcuir,ralrni xy:ru si5eeAeHns iiIIlH craHoEJrfiTE, t2-20" "
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Puc.7.7. Cxeua KoHeHH,fl eracmuvHozo Koneca s 1iquwna
eideedeHunw

Ha pHc. 7.8 nor<asaHuiautnonuitxapaKrep gnrinu q,ta 6i.r_
noro eigne/{eHH.a d nHacni4ox s6inburerffr.s 6i'rHoi crma pu" Me-

Pac. 7.8. 3anetrcuictnb Kylna
eideedeuua eid 6iuno| cwnu

xero s6irburerurs di.tr{oI orrJr,r., npk[-
rcraAeuoiAo KoJreca, rqo ni.muo xo-
TktfE,cfl, e cuna 3qeil.[eHLDI IflI,IrII4 3
onopHoro noBepxHero e 

' G" Ha rpa-
Sirry eanerulocti rgrua ni/rFegelnm
sl,u 6i.rHoi cr{lrra MoxcHa nigrriavu-
Trr rpr4 xaparrepui 4iimlma: 0 - s -
rqyr ni4ne4er*rx 3ane)Krzrb niuiinro
ni4 6i.rHoi cunn; a - a - repe-
xigHa; B - c- xyr eignegenlur 3Fn-.
crae 6es s6iflbilrenn.r 6iqHoi cumi.
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FIa Ainqnqi 0 - a eigeegegux ar:roirao6inEHoro,KoJreca
ni46ynaerucx riurxl.l enacnigox npyxHoi aerpopnaarlii
eneMeurie lrrruruvr 6es SiqHoro KoB3aHH.f, eJIeMeHTin rrrunrE s
soui ronraNTy 3 orropHoro rroBepxserc. V iuipy e6inrrueHlrx p,
g'.flafiserEcs iloflepeqne npoKoE3yBaHHt rrrHHIz e soHi KoHTaKTy
(4inxuxa a - s), a noAanbtrre s6irumeunq 6i.rHoi cvrru
nplr3BoAuTb Ao noBHoro KoB3arrHfl rulrHr4 e bi.rHol,ry HanpsMKy
(4inruxa 6 - c).

Ocxilnrn Ko.reHrrs KoJreca s 6iqHrana KoB3aHHrM Hane-
xHTL Ao xrdrnuBrrx pexuuie pyxy, npu auali:i xnuula 6iu-
aoro ni4re.4eurlx il oqiHqi itoro snrr.rBy rra reponauicru i crifi-
xicrn aeroN{odins snu"{afiHo o6uexyrorrca ginxHxoro (0 - a).

Bignorueunx 6i'{uoi cr.{Jrr.r Ao Kyra nigeegeuru,
Br,r3HaqeHe *ra ninifiqift ainsnqi (0 a), Ha3r.rBaerbcfl
xae$i4ienmow onopy aidaedewarc xoneca ks:

t - _
e t - (7 .1  1 )

KoerpiqicHT orropy ni4ne.4ensrc B oclrotsHoMy 3axexrrrb
ni4 posvripia i roucrpyrqri KoJreca, Tr4cry noeirp.a n urzui,
Tr4rry I oTaHy AOpOx(HbOfO nOKpr4TTS, HopManbHofo
r{aBaHTaX(gHFrfi, rrpHKJla.qenoi Ao KoJreca rallreHrlialnsoi cznn
Ta Ae.rrKlrx iHurux $arropie.

3Ha.reHHs xoe$iqieHra ka Enfl rrrHH .JrerKoBHX
anronnoSinin (15-60) rH/pa4,' a Enfl rrrr4H eaHrildeoK ra
anr:odycin (50-180) rcH/pa4, Ae ssxHi 3HarreHrrfl crocyrorrcfi
rrrr4r{ 3 4iaronaffiHHM KopAOM, a nepxHi - 3 paAiarbuuwl24l. y
sn'xsry s 6inrm Br4coKHMr.{ 3}raqeHrltrMn Tr{cKy B rIrI4Hax
naHraxisor enacrnquictn rcoilic Merrr[e BnJIHBae Ha lk
reponanicrr uopinnxno s'BnrptBoM Ha Keponasicrn JrerxoBr{x
aerqNroSirin"

r)
" ) ,
d
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7"3" KisemarmKa nonopory asronqo6insl

Noeoporn uemo]wohfuEn, 
.ro6ro s}diHa froro t<ypcoB0ro

Kyra, B 6inHuocri ;;;"frt,.*ii gaiirfffioerbcn n pe:ynrrari

gnaisn rlorloxtel{Hs KepoBaHI4x Korllc' fapna 
"o::Yo1t.t"to

;;;;;";"tr n pari BI'{KoHaHH't{ HH3KI{ yMoB: KepoBa'l Korleca

aeron{obirs noeanHi KorI4r}Ic-'q 6ez 6i'{Horo KoB3aHHx;

Nepuonufr npuroA saGesireuye flp1:.J4rrbl{e cninsiArtoureHlrs

luyrin [IoBopory KepoBaHI4K ronic ; KoMlloHytsasirs ant'orvto6ils'

lfi$icna i runirpl :a6e:neuyrorb oflr?IMaouyt o,ltl:iAnoruesrrt

*li nyru*fi siAseEeHgt{ ilepeAgix i saAuix MocrlB; pyi{boBe

KepyBaHH.s cKoHcrpyr-{oBaHe raK' rl{o 
:"4:1".T::: 

oulHloBarl4

."'ol" u"l Aircm: 6ory Aoporld Ha Keponalll KoJIeca'

fh4rpyu:rxu iro6yAoeu rpaexropii rroBopory anrolao6ilx

3 )KopcrKI'IMI4 KorecaMx e c$opnaynnoeaua pauiril: 
ly:: ::l:X

urrrol icSegSiqHol(}KcB3aHI' I ,s:yxoxl l i i i : ro ' . {qiKpl lBl ] ,qlr l l I l -
uoT rpaenropri nono;xeur{t rl.Jroil$fiIl4 l(ox{Hofo KoJIeca BI{3Ha-

qaerbcs Aorl4r'Irioro Ao KpllBoilisiftnoi rBa€5opi'i- 
"-1::. 

nepe-

nriueirss. 3eilcu 
"^nn^our,, 

firo rjplr xpyroniit TpaeKTopli^aBro-

uo6ing 3 qorl4pMa KonecaMl{ oci ecix xo;ric nosulq fieperll-

Hurr\afl'e oAnift ro'{i-tri - 3araJ{I'Hot\4} MI4Tl-€Boh{y IIeHTpl noBopo-

Ty. Ha puc- 7 '9 eo6paxena cxeMa lroBopCIl'y asToMo6in-t{ 3 iiepeA-

uitun repoe ar7\4.llvr*"o"ou**' u{o 3agoBoJlstme rar<iit Bnhaosi'

BusHa.{t{NaO CnieeilH0ruerms ui)I( KyraMI4 IIoBopoTy 3OB-

niursooro 0n i nuyrtrrirmrboro 0' rco:ric crcconr{o ueHTpa noBopory

asrorto6i:rs O' te rpurcyrnurie"OKC t' OA'nfinori4no' oAepx{r4l\{o:

OK OK
c tg l ,  = - := - - '

-  
K L  L ,

OA OA
ctgjo =-  A U _  L ,

^ C)K:94=L=rorr t .
ctgAr- ctgJ" : -L 

t.

(1.r2)

(7.13)

(1.r4)
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Pttc. i -9. Cxe ,ca no*opotny asmoaadiflx s JtcopcmKuMu Kore{:G.ntu

Ila cxeui nosua.reF{i EeKTopr4 rrrBr{,r{Kocreft cepeqnix ro-
r{oK repeAurol oci h i galHnoi aci tti. Berrop Z 1 nigrurLrxcrncN
ni"{ noslos}Knroi oci aeromo6ins F{a Kyr 0 - cepe4nifr xyr rroBo-
pory KepoBasrex ronic. IV{umesrali qe}rrp rroBopory l{PO eusua-
r{aetbc.E To\{Koro [eperr,rrraHrur [epfienguxy-uxpin 4o eexropin
ruBrlAKocren lt ,i tl ,.

3i cxelru (puc.7.9) Eu3uaqaeMo, r,Lto:
- nuy:rpimrii repoeaul KoJreca anrclModins c:rig noaep:raru

sa Sinnurufr ryr 0y, uix Kyr noBopory:onHinrnix xqllic 0o;
- ilo nafiGi:lrruouy pa4iyc! R*o, neper,,rirqyerLcs rrepeAnx

IraBalrraxreHa roqrua rafiapuruoro KoHTypy anrouo6inx, a
no saiiueHrrroMy pa4iycy R*i,, - erryrpiruHx radapnrua
ToqKa Ha oci saAHix ronic. Tor,ry firr.4lr4r{a cM},Tr{ pyxy aBTo-
r'lo6inq Ha iloBopori 6' uepennriyc ra6aprrrHy uuprany E;

- cepeAHifr paaiyc nonoporli R."u wtzuauarorFr .fil( nrilriualsuy
nigcrauu ni4 uumcnoro qelirpa noBopory O 5o nosEonx-
Hror oci aerorro6inx.
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Y npurryrueuui, rqo KoJIeca xopcud

E F L
(7 .1s)

Ae e - cepeAHifi Kyr noBopory rlepeAHix KepoBaHux Konic.

,{lx irrarux rydn 0, xxi Aoctralorbcfr Anfl cepe,4nix i sncoxux
rrrBrrAKocrefi pyxy antonao6inin, npuftuarotr

(7.16)

,{m BIdKoHaHHt

L _ l

neplllol BI{MorIr ilepeAHl

Neponaui KoJreca s'egnani
KepMoBoro Tpanelf,lelo

(puc.7.10). Onnax rpa-
neqix He sa6esneqy€ Toir-
rrofo AorpprManHJr cuin-
siAnouienug 0" i 0u,
Br43uaqeHoro Sopuyrorr
(7.14) .  Ha pnc.7.11 no-
rasaHi pisui cuieni;1-
HorrreHrrrr 0,, i 0u. Jlisis 1
siAnoei4ae ynroni 0r: 0y,
a ^ n i n i s  2 -  c u i e s i A -
HorrreHHro :a (poprrynoro
(7.14). Ilia6opou eneMeII-
rie lcepuonoi rpaneqii sa-
Sesnevyrors Aiiicre cris-
ei4iorueHur rcyrin srigno :
rplrBoro 3. IIafibirrlm rpoc-
lo ue rocsfaerbcg eu6o-
poNr TaKr{x KyTIB Haxl4ny
noBoporHr{x naxenie, 11o6

L
l g 0 = 0  i  R c p =  

0 .

Prac. 7"10. Cxeua au6opy
n ap a.tux ernp i e pynuo e oi mp aneqii'

0,

Pvrc.7.tI. Xaparcmep
cnieeiduo?,ueuun xymie 0n ma 0"
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y flofioxenui, xlee aignoeigae nparuo-rrinifirroMy pyxy aBToMo_
6furs, i'x'i ocsoni ninii neperraHar*cfl.s re{Kifi rovqi N(plrc. 7.10),

3aJrexGrocrrMlr npaKTH'rno s6iramrrcx. flnx BeJrHKr{X Xyrin
noBopory, ulo sycrpi"rarorscx 3HaqHo pi4rue, peanbHe
cnieniAHoureunx (rqpnna 3) reIqo ni4xralxerrix si.tr
reoperr.tqHoro (r<prana 2), yuacni4orc qofo ni4dynaernca
He3HaqHe 6i.rne KoB3aHHJr s N{icui KoHraKTy npu pyci Ha
nouopori, IKHM snl4.IafiHo Hexryrorb.

Puc. 7.12. Cxerra nonopomy
mpue i cu o zo aem onr o 6 i"ryn

PosMsHeN{o cxeMLI
noBopory pisnnx ,rnnie

aeroN,ro6inir is xopcrKr{-
Mlr KoJrecauu. flpu noBo-
pori rpranicHoro aBToMo-
6inx (prac. 7.I2) gna sa.4Hi
Mocrlr, sri ur4crasnesi ua
danancwpnifi niaeicqi, Fo3-
ilI4qarorb rK oAHy aicr,
lqo s6iraemcs s niccro
6ataucup a niAsicisa. O.re-
Br4AHO, rqo npr4 r{boN{y
HeMoxfir,rBo noBnoro nai-
poro AoTpr4MaTkrcfl. yMoBr4
KOqeHHr KOJTIC cepeA-
Hboro I 3aAHboro naocris
Ha rroBopori 6es 6i.ruoro
KoB3aHrds, rouy uto ikui
cepeAm rrnoult4Hr,r He
6y4yru Aorr4r{Hr4Mr4 ro
rpaercropii pyxy.

j
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l{pa moropori 4nonicFloro asronto6ilx e yciua Keoc-
BaHMk{r4 KoJIeoaMr{ (pme. 7"13) ,4orpl,IMyerbc.s yMoBa Kor{eHHq

KOJIIC 0e3 0lr{FIOfO KO3-

3aurrf rt 3I{ar{HO 3r{eH-
nryerbc'r paAlyc floBopc-
Ty. Y raft caruufr, qac 3ar-
Hi sonHimui xoreca np;t
rlboMy 3l\,{irqy}oTbcfl Ha-
roeui siA nogAoexllsoi oc
aeroaiIodixfi, rtrdO Moxe Ijc-
rtrpIJrr{Ti{, HAnpr4Kna:.

KeposaHux{u KoIecaA4u AsToMo6i,rr,3 ..IHC_

BTCHI,IM flpI4aIerIOM noBepra€] 3a cxeMolo, IIaBeAeHoro tIa

puc. 7.\4, a z 4nonicuilv ilpliqenc,M i nonopornl{M KoJIo\{ F1z

uepe4Hifr oci * sa cxen4oro, rIaBeAeHoIo na puc. 7. L 5.
Y qeoray EI{ilaAIdy uopinnrno 3 o"qr{l{h4 anrouo6j-re:,1

3 Meuriryc r' bcq s{ ini rr,tann u,xit ra6ap rtr r r r r ii pa'ri ye iloBopo'ry 3a.tr tl. .
oci npu*rena i, ni4roni4Iro, s6innmyerl;cfi IrIIapi{Ha cMyrl4 p}a-'
apronoi"sAa Ha rroBopori" Am yc)'HeI{Hs rlboro ne4o:riry, oco'-1-
ruaso efuquylrroro B rrpl4qeilax 3 l]oAoBx(euoro 6aso]o, 3acroco-
Byrorn pi:ui cneuiamui rcoNcrpFcqiT ix IIoBoporFIi{x trpncrpoie.

Poaruxuetr,to, .sK llFIrllttsae Ha Niuenta'rnxy rloBopolt"
an'rol,ro6ins 6i.{He siAneAeun.{ mirH. flpia rpunoniuiltl{oMy p}'c -
rro ropr43o]ruanrnifr ncnepxui ra :a ni4cyrnocri 6i"lnoro eirp'"
Ha aBTor,ro6i:m y fioilepeqlloIl4y i{arips},{xy nie rilr,rpr oi-::
iuepuil Pp (pmc. 7.I5). CxrlaAoei qiei crania, ryo npuna.qaro::
Ha nepe4ui i saftri KoJIeca anrouoSinr, BHKJII4Katof :
signoeiAHi ir,r ryrul ei"4ne4ennx 6t i $2, sri ri:rr'rit B oKper{o}:'
Br,rila.4Ky pltsHl 3a $em'{EL{idoio.
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Pere.7.I4- Cxema nonopomy aernoMoSinn s odHoeictt?Ll, npuqenotvt
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C

Pwc" 7 .16. Cxena nosopomy aem**r.o6inn npu 6iwruauy-
eideedeuui wtuw

Bi.4seAeust npaBoro i rinoro ro:ric olHiei oci raxox
HeoAHaKoBe, yHacli4ox uoro BeKTopr4 Ix ruei.rAr(ocrei.i He
pieno6ixui. fltrx KepoBaHHX rcoric {€, 3oKpeMa,
o6ynaonnrcerbc.fi ft noroporolr ix Ha pi:ni Kyrr{"

y rofi carrufi. qac rpaexropix pyxy Brr3Fraqaerbct
KyraMr4 siAee.4eHru qerrrpie lioro nepeAsnoi i sa4moi oceli,
xri e cepe4Hilqpr nrirr KyraMu si4seAeulrn si,qnosirr{rry rTpaBr4x
i riinux xonic.

3a uaseHocri 6iqsoro ni4ee4eHux, Ha raxi carui ryrlr i
s rofi caMr.rr"r 6ix eilxzrlsrorrcq tseKTopr{ rrrBr'rAKocreli cepeguix
ToqoK uepe4uroi Vt i saAHroi Vz aceia. ftroeHa'{al{o soei

BeKTopI4 V r i Vz. Biarroeiluo sNaiHroerrc.s i rroJro?r(eHrur
Mr,rrreBoro rIeHTpa rroBopory anroMo6ins, {K ToqKrr
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neperr4}raHH-rr riepneHAHKynrrpiB Ao BeKTOpiB rrrBrr.4Koc rcia v' 1
I V 2.3 ypaxynaHnsa.r 6i*rnoro silneAerrn{ rur4H nin yxe 6y.ue
He B Tor{qi 0, a n ro.rrli O5. Cepe4nifr pa4iyc noBopory
anToModiJlfi 3 ypaxyBarrr{sM BfrJlr.rBy Si.lnoro ei4ne4eHux urran
R5, BI4SHOrIaeThCg AOBXIIHOIO nepneHAl4Kynfrpl 3 MHTTCBOTO
qeH'{pa roBCIpoTy }ra no3AoB}r{Hro sics aeroMooins, ro6ro 6y4e
4apinuronanr niapier,y OaM, Befii{r{HHy .f,Kofo Mo)KHa
Br43Haqr.rrr4 gi cxenau ppra.7 "76.

y Tpramyrr{prKy EMOa Kyr EOaM 4opinuroe no
n06y,4oni 6y, & E rpllnyrFir4xy MF-CIa xlr MFO6: 0 - d1, ,qe 0,
gre i ria puc" 7 "9 - cepeguifi Kyr xoBopory nepeguix KepoBaHHx
KOJIIE.

T0si

(7.17)

(7.18)

(7.re)

Q.2a)

(7.2r)

(7.22)

3xigcra, ocxixuNm cytvn ill{ -r MF - L - dasa anrorvfo6inx,
3rraxoAlrMo cepe4uifr pagiyc iroBopory Ra asroMo6irs 3
ypaxyBauufiM tsnnr4By diquoro ni;Ene4ermn iuun:

Efu{ -= Ro .tg6r;

IufF' = Ru .tg(w- 6, );

EM + MF = L: Rupgrlr+rg(u-t,)];

rs4 +re(n-4)
, " t  -

2 t l



Epaxonyroqrr, uro xyrra ni4ne,ueHr{s iierienuui (5-[0o), a
r(yrr4 rroBopory KepoBarlrx xolic [Ipr4 Bl4coltux Ir]BlI.4Kocr]Ix
pyxy, KoJrr4 eigneneHn-fl icrorrio BIrJrI4Ra€ IIa KepoBanlcrl)
aeroMo6irJ{, TaKor,K He e BeiIi{KHMH, ?'aIIfe}{c}I xyrie Mo)IcIIa
s ah{iHurrz caMraMri KyraI\{I4, Bup ax{er{Htdia e p a4iauax :

n
f i t =

m1- 8, --61
(v "23)

ftropinnxunx $opuryn (7.16) i {i"23) Anx BH3rIar{eHrLr
cepenHboxo pa4iyca nonollolry aeroMoSi.'rfi npn )tropcrlc4x
KoJrecax (: ypaxynaulull"{ BnJIfiBy 6ivnoro ni4nereulm), cni,4uiim
npo re, lrto cnieeiAl{ofiIe.HHfi ryrin einecAenHt rolic repelusttt
oci d1 i :a4Hr,ci oci dz pi:Hor<r ntiporo :vriurororn Renuqany
cepe/IHbolo pa,4iyca. -flruio ryrn ni4eegeuns ro.rric nepe4nnol i
sagnr,oi ocefr oguaxosi (dr : ,)z), cepegui pagiycN riotsopory fippl
;*iopcrKr,rx KoJrecax 3 ypaxyBaf{llsNr a i,lT}ei{ermx o4u arccni :

ft"o = fto' (7.24)

Y uroruy BlrnrrAny 6i"IHe ui4negeuna uonic He BnJIrIBae
i{a Kpr4Br4Hy rpaeKTopit noeopory, i :rnme Mi{"rreBHI"i rIeFITp
rroBopory svirqyerrcx Brepe/l ni4uocno oci saAuix tco:ric
anrono6i:rs. Tari asroruoSini {pwc. 7.17, a} Br{3l{aqalor6c.s .sK
ri, uio Ma[orb uei4rpa-rrruy noBopornicrn. fdnx npoxo"4xeHFlfl
xpyronoi rpaercropii rreBr{oro pa;4iyea ft* norpi6eH o4Haxonrzfr
Kyr noBopory KepoBau;rx roric 0 xx npla )Kopcrldlax, :rar i :
ypaxyBaHHsM Brrnr4By 6iqnoro eiAeeAeuus.

.[xuo rcyr ni4ne4eHHt ilepeguix xonic d1 dinrruufr, nix
y :a4uix ro.nic S2, 3ITaMeHHLIK y Sopuyni (7 .23) 3MeFlruy€rbc.s,
a cepe4niii pa4iyc noBopory 3a paxyrlor BnnI4By ri4ee4enux
s6inruryerrcx (prac. 7 .1.7, 6):

6, > 6, -+ R,,' > R*
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G) e)

Pnc"'7 .17 . Tpaercmopia p.yxy aemouo6inn

s ?tcopcmKuwu (R"p) tna enfrcwtt'ttt?'ltutu (Ril rconecsuu

npu pis uiil n*eopomuacwi

Tari anrolro6ili eu:F{a"{amn eK aarouodini, ilIo

N{arorb He"qosrarrfro uonopornicrn. 3posynaiac, Iqo Ailfi
npoxo/lxenHrr, rloBopory is 3a,4al{}1}4 tr;agiSicom ficp 3a

rreAocrarHscl noeopotltocri eolifi I'da€ KoMneHcyBarH Bn.qI4B

6i'{Horo ni4neAenu.a BeJII4ro.IM KyroM noBopory KepoBaHnx

xonic d6 nopinuxHo 3 KyroM lrprl )KopcrKldx l(oJIflcax:

0 E  t € . {7.26)

-firrllo x( Kyr 5i'{uolo niAnerTeruH.fl nepeffrix rolic dr

MeHrurafr, irix y saAHix r<onic d2, 3IloN,IoHrIp{K y $opntyrii (1.23)

sSimuryerrcx i cepe4Hifr pagiye EoBopory 3a paxyuoK BIlrTlIBy

nigne4enux 3Mor{ilyerbcx (puc" "f "nt7, e:

6 , < 3 r  i f t u  . - R , n . (7 "27)

Aslorv{o6ilb rlpu 3agarloMy l(yrl noBopory KepoBaHHx

roric 0, u{o siAnoeiAae IIpH )Kopcrxl4x Konecax rronopory no

Kony 3 pagiyconr R"p,y llboa,{y Erlila4ry 3a paxyHox riSee4euux

6yx, BTflryBarlic.tr B Oinnru rpyruil iroBopor 3 e{eHIIrrIM

pa4iycorvr Ra^. Toruy rarci antorrodirii eusuaqalorb xr ri, u1o

Marorr HaAni4urKoBy noBopotHic"rl, i rnx iloeopory 3 3aAaHoro

KprrBr43Horo (sa4auxrrt pagiycou R"p) notifr rIoBHrIeH
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rroBeprarr,r KepoBaHl KoJIeca IIa Kyr 05, MoHIIrI4fi, nix 6y.no
norpioHo y BranaAKy x{opcTKrix KoJIlc:

( b . 6 " (7.28)

3 snrraAeuoro BHIIIe tsunruBa€, ryo noaifi anrclvto0urq
MAC MO)KNIISiCTT rcOIVINEIICYBATI,I BNJIHB 6i'IHOTO SiAnCAEHH' HA

Kpr{B}r3Hy rpaerropii noBopory flK 3a rreAocrarHroi, tax i sa

HaAnr4urKonoi nonopourocri. flpore B ocraHHboMy BfirIaAKy

TeoperuqHo MoIKJIITBIIfi ronueansuuit pyx 3 lroBHoro BTparoro

KepoBaHocri. ,{ificro, 3MeHrIIeHHx pa4iyca rloBopory R5, xKlr{o

6z > 6t Br{KJrr4Kae siAnoeiAHe g6inbureHHx ni4qenrponol cranz,
xxa o6epueno nporropqlirua pagiy ey lroBopory. VuacniAox s6inb-

nrenoi 6iqsoi crlrJr[I 3pocra]orb Kyrrl 6iqnoro eiABeAeHHff, trIo Ao-

AarKoBo 3MeHLuye pagiyc TloBopory g ni.qnoBi,quuii,tlr HacniAKaMI{.

7 "4. fliarpama crifixocri pyxy aBromo6ixn
Ha noBopori 3 ypaxyBaHHsM EiABeBeslHs

Oqiuxy crifirocri pyxy aBroMo6inx Ha rloBopori s ypa-
xyBaHHflM FnnuBy 6i.rsoro ni4negeuux HaFJIflAHo i nepenolr-
JrlrBo Mox(na gAiiicHarv 3a AonoMofoFo giarpavu crifixocri,
3arrponouoeaHoi .[.M. fIeBHepoM. Ourosorc fi e rpatpivna
sanexHicrr nix nu'ronaoio 6i.rnoro cl{norc P/G i pisHuuero
ryrin 6i.{Horo niAseAeHHs ronic :aAnroi i nepeAsroi oci (d2 -

dr). Ocrfuirxa anari: crifirocri safidinrru saxnunufi Ars
Br.rcoKHX rrrBr,r,{Kocrefr pyxy, Ron}I KyrI{ IroBopory KepoBaHrIX
ronic ueneruxi, npuftuxre AonyilIeHrlrl, trlo siAIIeHTpoBa cl{na
P, : Piy, npr,rKnaAerra Ao qeHTpa Mlac asroNtoSirfl rrepneH-
ArdKyJrrrpHo fioro nosAosxHroi oci i ii cK.ra4oei na uepe4uix i
gaAnix KoJrecax nponopuifini ni.uctaHqM qenTpa Mac sia
nporranexcHux ocefi - 6 Ta a siAnosiAno:

_ D- t y . a
L

.9 i P...
L
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P' f

G

O6uexnnocr pffirxsloM Jrurrre ninifinoi qacrr{Hn 3irJrex{-
nocri rurrorraoi 6iqHoi ctum Fr/G, qo niglonigae 6i.ruotry rig-
BeJlelrHro (puc. 7.8). y rFornry BHnaAKy 4nx pisHor nonopornoc:ri
saxexclocri (pxc" 7.8) Marorb BlrrrlxA, Haee4euufi napuc.7.IB.

a) 6t= 6z 6) 6,> E s) 6,> 6,

Pac. 7.18. fpafiircu 3aneflcHocmi uiarc nunxoMuJvru 1iquut tu
cuflaJ1,tu i rcymaaau eideedenun 3a Heitmpanouoi' (a), uedo-

cmamuaoi (6) mo naduipnol (e) noeopomuocmi aemouodiilr

Ha ni4crari puc. 7.18 o4epxyeMo ocHoBHy 3irnexHicrs
P/G : -f 

' (dz - dr), r{aBeAeHy na pnc. 7 .I9.
Arx oqiHru crifirocri pyxy aBroMobiff Ha nonopori sa

pisuoi rroBoporuocri o6'e21lraer,ro rpa$ir< Ha pr{c. 7.19 is rpa$i-
KoM 3irrrex(Hocri nnrouoi 6iqHoi cunw Pr/G eiA eiAHo[reHns 6asu
aeroMo6irs ao pagiyca rroBopoTy L/Ra s ypaxyBaHr{,{M Birule-
AeriHt. flprz qrorvry npr4nycKaeMo, ulo 6i.rna cuna P, - sigueH-
TpoBa cl,rJra aBToMoSirs Macorc ffi, rJfo pyxaerbcr ua nonopori
paAiyconr Ra si usr,rAKicrn V (vlc) a6o W3,6, Ae V (rrr/ro.q):

_ * . Y '  = G  . t r '
Rr I R.'

(7.30)

a6o

G  s ' R ;

22r

Py

Pv Vz

s) 6r> 6,

(7.31)



-\42- or) u (6r_ 4)
Puc' 7.r9. fpa$irc 3aneilcHoct'tti "uittc nunloJwoio hi,{Haw c?}no-rc

i pi.znuryeru x,vwzis eideedeuua sa pisuoi noeopomuocmi

flonaHoxranrrm{ q&cerrrsux i 3HaMer{Frr.{K $opuynx (7.31) na
Benrzrrr4uy 6a:N asroMo6i:rq /_. o4epxrzuo

l ,  .=  Y t_ . !  :  
y t  

"  
L

G  E . R d  L  g . L  R r '

(7.33)
{ = a + 6 , - 5 , ,

r'Io Ao3tsOn-{e Ha ui4crani 4iarpan*r crifrxocri Brr3'aqr4rr.r rpr{
AaI{oMy cnieeigH0ilienui i<yrin ei;qnegeHnx & i 'ztsenflrrr4}ry Kyra
noBopory KepoBaHux.monic, ueo6xi4noro Anfi rloBopory a *1"-
KpeIHr{M pa4iycona ,R,5, rodro i 4nN xourperuor.o eiguoruenux
LlRd. 3ara:rsr*'ifi u,wrnflE 4iarpaura crirzxocri Haee4eunfr na
pwc. 7.2I. IIpn qsouy runz4Nicru anrouodils V3 alpaua raKnnrqr{Horv{, u{o6 FpaSix (ronri niuii.) :aneNnacn p,/G : f 

. ([,/R6)
T . gi.f '' miagrocri edbancs s nisifrnoro qacranolo rpaSira
Pr/G :.f' (dz- dr), nepeHecerloro s pac" /"19.

(1.32)
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L/Rd

Pnc" 7.2A. {paSix
3sfieucHoctni Fry6: f (L/R5)

Kopacryrovncr aiarpa-
r'roro (puc. 7.21), po3fJrflHeMo,
rrK 6ya* npoxoAr{Tt4 aBTo-
rr,roSi:rs : pisnorc ulnz4xicrrc
noBopor pa4iyca R;, 3 ofn-{{}
FIa re ulo si.unosilFro Ao
Soprrayna (7.33):

r- : -=e  t (6 , - t , )  e34)
.rR" 

\ z

(6,- 4), r 8 -, -)
(6r- 6r)

o+(Er* 61) L/R6

Ferc. 7 .2I. /{iazp atwa cwiilrcacmi aemona1ina

V pa:i HaAnnrrrKonii noropornocri (npanufi xna4paHl),
ronri (d2 - di) > 0, npu urnugxocri Fyxy Yr, Br{Hr,rKae rrr4Tor\.{a
6i'{Ha c'nna Pr/G i ei4noni4na ifi pisuraqx xyrin ei4ne4enux (d2
-, dr)r, 6y4e uorpi6rio Aocsnr{ 3HarreHrrr r(yra noBopory ronic
01: I-lRa-(62 ̂ dr)r" 3a runra4nocri V2, nigmonigno, 0'2 < 0'1,
ocr{lJrr}Ka po3BHBaeTbC-f, 3HarrHa SiqHa cwna Py2 i s6inr,uryerncx
pisHuU-q xyrin ei4lre4eHnn (62 - {jr)2, a npr4 rrrBnlxoc.ri v3,
siAnosigHo, pi:naqx xyrin ni4ee4eHHx (62 - dr): : LlR's i
seo6xiAnufi xy:r noBopory xolic 0.1 : 0. I{e osuavae, ruo sa
raxoi runa4rocri ,pyx aBToMoSiffi r{a iroBopo-ri 6y4r-xxoro

t 7l)a t,2

G
p

G
: 0 1' ,01

f  / D l

L L J



paAiyca crae KoJrr4BaJrb,HHra yr{acfii.uox tsnnr{By diqruoro eia-
Be,qeHHt. I-{rc runagxicrs sl4:Haqarorr} .sK i{B}.?TprrrHy uinugni crr
anrouobinfl s HailnyrrrrKoBoro noeoporHiffTr,*, 3a xreoT Haeirr
saimenwi nigxnnemun wg npsmoninjfrsoro py-.\y rJptdsma2fsl>

Ao anapil"rHoi craryaqii Eepes tsrpary nep*uanocri" -5Ixqo
KpHTHT{rr a urnrr.qxi crs nepenuu{yc pean*r i nrexi naarccmmal uru or
urrugrocri anronno6ins, To HaAJrrdrrrKoBa nonoporuicrb rre e
neSesne.Iuoro, ocxi:tnKn soAifi 3aBlK/{r4 3Molme cmopetynarrd
siAxr.rreHH.s aerolro6ins sig sa4aHoi rpaer:ropil 3il{eHureF{}tr{M
Kyra lroBopory KepoBaulrx reoriic" Snincm BMnJTHBa€ seo6-
xi4nicrr Br43HaqeHHs (poepaxyui<y) ne:rm.rmwir rparnunoii
rusraAxocri rns orlinxn 6e:uexre asloMo6iirN.

TaHreHc Ky^t'd y nrix eiccro opl{r4Har i .ninierc rprrruuuoi
runuAxocri V3 (pnc.7.21) nmzuaqa€rbc.s .qK
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Ae ffar i Ra, - r<oe$iqieHrz onopy 6iuHonay ni4re4euHro ruuunepeAnix, i saaHix r<onic eiAnoeiaHo; 
- 

Gr : G.O/L) iGz = G'(a/L) - cmruqni sasaHraxeHH.s Ha roprzsonra-nrHir-r
Aopo3r Ha KoJreca nepe4Hroi i :a4Hroi oceit eiAroninno; V*, _KpI4THqHa 'rnra4r<ic* anronaoSin{ 3 HaAJrr4rrrKoBoro r.,rr., 

''

lilcTlo. 
rD drbruMuurJl, 3 IIaAJII{IIIKOBOI0 IIOBOpoT_

Is cnieeiAuolrlenr (7.3d) i (7.37) oAep)KyeMo (fopnayny
{7'39)' 3a. '[Ko]o Mox{Ha po3paxyBar' BeJrkrqr,rHy xprarnvuoi
urnnAxocri rreBrroro asrolao6i,T.fl :

v/ca6o v".- =t.u W, xr,/ro4. (7.3g)o r P  ' r / ! ' - - . G ,

I Ku' Ku,

Bi4noei4no ao Snpnrynw (7.39):
- r{r4M oinrma 6asa aerohao6i,rs L, ,.uM Br4rrlrrM e 3HaqeHr{,

rpnrrz"rnoi'rem4rcocri astonao6ins 3 HaAJr[rrrrKoBoro rroBo_poruicrro;
- Kpr4Tr4ri*Ia 'rnra4xicrr € Tr4M Br4irloro, qr4rv{ Sinrure

crarr{q}re HaBarrrDr{eHH{ rla nepe4ni KOJreca G1 nopinHXUO
3 r{aBauTaxer{r{fM ua sagui KoJreca G2 i uuur 6imruafr
i<oe$iqieHr onopy niAseAeriHro sa4Frix r<onic 1{az nopin_
Hrr{o 3 r<oe$iqieuroM Kar y nepe4nix i<onic.

I-Ipz nepexogi ni4 nprMoro pyxy ao pyxy rro xony inpi.i rrpflMoniuifiuouy pyci ui4 aiero 6i.ru", ."o" Hafirparqy
rceponanicrr Marorb anroliao6ini s HeftrpalrHoio rroBopornicuo.

flna o4epxanux Hefirpuor"oi. noBoporHocri 6es ypa_
]lnaHux 

Bnnratsy crr{cKanBnoro 3ycr4njr.{ ua xoe$iqieuT onopyBrABe.qeHlrro AocrarHbo pinHonripuo po:no^in"r, uu., no ocrxanrorto6in.s (Gr : Gz) i warw oairaxoei rurzHl4 
".i* 

uorri. ,oAHaKoBL{M TrzcKoM-fioairpx, ro6ro K6t: Raz Taxmu posnoai-,r
Baril HecKJTaAUO SaSesreqlrra rn.f, aBTOMO.inin i: r:racu.rrnurra
KOI,JflOHyBaHH_fiM.
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f{:rx aerono6i:ris i: :a4ninr po3TairryBarrn.fiil{,qBHryHa
pinurafr po:no4in BarI4 IIO ocflx oAepx(arlr FTpaKTIIHHo
lreMox(JrHBo. ToMy Ha 3anHro eicr npnna.[a€ 3HaLrHo 6i,rsua
nara, uix IIa nepe"4Hw (Gz; Gr). I{e npu:noAplTb AO sHaqi{oi.
uaAnrainrosoi nonoporHocri aBronoSirs. Icrrye ri:rnxx
cnocoolB 3MeHrxr4Tr4 lraAnrrrrrKoBy IroBopoTL[lcTB aBTor,{oomr 3
:a.asinr po3TarrryBanHr{M ABHfvr{a i Hasim B oKpeMHX Er{na.uKax

J{oBecrE ii ao neftrpannnoi" llepurnfi
nonirpx B rur{Hax nepeguix xonic i :6inrnrr.rru froro B rrr}rHax
sarnix xolic. Tyr cri4 3a3Har{HTr4, rlo slriHa rucKy nonirpx n
ruxiHax Ma€ Br.r3r{a'{eui }aexi, ocxi:r-cxla npu nxdopi :lucrcy
uoxirpn BpaxoByrorb raKo)K 3HomyBaxbiricrs runn i nnasHicm
xo4y asT0Mo6in.q.

Inuruit rrrJr-fl x 3MeHIrreHH.{ }raAnr4ruKonoi noeopornocri -

3acrocyuar{H-tr nepe"4Huoi He3a-uerruoi uiAnicxra Ha pinHo-
fiilxllrax BalKenflx pi:uor .qoB)Kr4nlr. 3a Hassnocri ralroi
nirreicrcn nia aiero 6iqnoi cvrilrr lr.orreca H.axnrsrotrcx y6ix gif

6i'rHoi cr4rrm, ilro ilpr43BoArrrr, ro sSimrueuHs Kyra ik
siJlaeAeuH.{ i, eiAnonirHo, Ao 3MeHrreH}rx Koe$iqierlTa oilopy
:rigneAeHrus ffat. I{a :a4rrix KoJrecax Mox(Ha 3acrocytsarr4
He3aJrexny ni4nicry Ha o"4HoMy nonepequonry raxeri, trpfi
xr<ii,i nia giero Si.rHoi cr4Jria KoJreca Haxu,r.slorbcs y6ix
nporrrnermuo 6iqsipl ct'I:ri, rqo fipa3Bcnr{Tb Ar} 3Merrmeur{ff Kyra
ix einneAeuru i, siAnosiAHo, Ao s6i.nnilreHH-s r<oe$iqienra
onopy eigne.4eunx Kaz. Hesanexua niAeicra rra rBox
pienodixnax Balr{ertx pimroi AoBx(I4H}r He BIrJrI4Ba€ Ha
niAeeAeHH.{ xoric. e fr inrri rrrJrsxr4 3r\.{e}rrxerrH.[ Ha"4rNruxonoi
nonopolrrocri, soKpeMa po3TauryearJu.{ cra6inisaropa
nonepeqHol crifrr<ocri na nepe4nifr oci ae'ropro6ils.

flln nepeAnbonpnbo4Horo anrolro6ins : uepe1rrinr
po3TarriyBaHH-trM ABrrfyHa Bafa, rqo [rp'LfiIatrae rra frepeAHro
eicr, snauno 6imiua, uix Ira 3aArrlo nicr (G1 s Gz), rqo iI
npr{3BoAr,rrb Ao 3rrat{Hoi He4ocrarur,oT nonoporsocri. ii uoxna
3N{eHUrrlTr4 rrrJrsxoM s6iJrcueuHs rr{cl(y noni:rpn B rur4uaK
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nepenHix KoJric, a raKo)K rrrJr.sxoM Br4Kopr{cra}rHs Bi.r{rroBiAruax
ni4sicor nepeglrix i saAHix rolic, i e pasi na.snsocri craSi-
nisaropa iloreperrHoi crifrxocri Ha 3aAFrFo eicr asror\ao6ins.

Y pasi uoBHoro HaBarrralreuH.fl "flerKoBoro anroNro6ins
uopinuxHo 3 HaBaHTDKeHHTM, crBoproBaHr,rM eo4ieu i
rIacDKHpoM r{a nepeAHrorray cnginni, qenlp Barr.r aBToMo6ins
sviulyerrcx y6ix saAHroi oci, qo 3Mer{rxy€ HeAocrarHro
nosoporuicrr i s6irsruy e :aatrnuLrfKoBy.

Ha r<eponasigrr rar<ox{ BrrJrr4tsa€ r{aAaI{Hg anronro6inro
npvcKopeHHs, s.4ificnrosauoro :Oimilrennsha crrdcKaJrbHoro
3ycvrrnfl Belyirux xonic. 3a yMoBr{ Bxoliy B noBopor
rrepeAHborrpr.rBoAHoro aeroN{o6infl 3 npr{cKopeHH.rrM g6inr-

Irry€rbcs niAseAeHHs fioro nepe4uix ronic i spocrae
cxumsicrr Ao HeAocrarnsoi noBoporHosri. 3a yMoBr4 BXoAy B
rroBopor is upncropeHH-rrM 3aAHborrpfiBoAHofo aerolao6ir s a6o
3MeHrrryerbc-s HeAocrarHr noBoporHicrr, a6o s6imuyerbc-s
HA.IIJII4IIIKOBA.

flpocrexzuo BnJIraB rrrrrn Lra nonoporHicrr Ha
npuxna4i JrerKoBoro aerol,{o5in{, u{o rv{a€ notsHy nary 20 rH,
ronicHy 6asy 3,2 rr,r i posnoAin aarn ro ocrx: 49oA - ua
rrepeAHro i 5I% - Ha 3aruro Bicr 124]. npu 4iaroueurrHrax
rrrr4Hax ycix xonic (ff, : 38 xFVrpag.) anrorrao6ins rvlae ua4-
nrlrrrKoBy uonopornicrb 3 Kpr4Tur{Horo ruue4ricrro 278 xvlrog,
npu ncix pa4ianrHzx rrrr4Hax (Ra : 48 xH/rpaa.) r:axox -
HaAxr.rrrKoBy noeoporuiclr : Kpr4TnrrHoro rueu4xicrro 312
xrr/ron. 3 pa4ianrHrauu LI:aHavtH Ha nepe4nix Konecax i
4iarouamnr.rlru Ha gaAnix anrouo6inr, Mae rraAnI4IIrKoBy
nonoporHicrr is KpuTi{irHoro runu4xicrio 1i3 rm/rog, axa
MeHrue :a fioro MaKcHMiurrHy rrrBrrAKicrr. 3 4iaronanrHuruu
IrII4HaMr,r Ha nepegnix KoJrecax i pa4ianrrrnnru na sa4nix
KoJrecax anrolro6inb Mae Helocrarrrro nonopornicrr 3
xapaKTepr4crltsHoro urnn4ricrio 136 rrra/roa. Haee4eHi aaHi
po3paxoBani na uincraei Br,rKna,4eHux Btrrue $opnryn. Orxe,
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AAIJvit [pHKnaA nepeKoHnr{Bo rroKa3ye BnJTHB 3MiHH
roe$iqieHra K5 na noropornicG asroN{o6inr.

flx 6a.{zlao, na ecix KoJrecax asrolaodi-'rx cli.u :visrarlr
rrrnHr4 ognaroeol KorrcrpyKrlii. y rparuuuifr caryarqii Ha
riepe4ni KoJreca Heo6xr.4uo ycra:noBlaTpr 4iarorranrHi luurrn, a
Ha satrHi - pa4iarruli, ocr<ilsrn 3a Kpr4Tvr\Hoi uwr4rocri
asrouo6il6 BTpaqa€ r<eponauicru i crifixicrr, ro6ro tsr.rHlrxae
anapifiua cvrryar\rfl, a npfi xapaKTepr4cru.{nift urniagr<ocri
y'rpyAHlo€Tbcr KepyBauH_f, aBTouo6inena, ulo 3l{yruye no4ix
pyxarrzcs 3 MeHrrrorc ruefirrdcrlo.

3uoureHi rrrnHr{, xxi uarorr naesrurafi xoe$iqieHr oilopy
BlABeAeHHro, Bapro craBuTrr i{a uepe.qrli Noleca, a nesuoureni
- Ha saaHi.

7.5, Bnnnn Ko.nlreai{b t Kyrlm Vcr&HoBKffi
KepoBaHnx Ko.n,c Hh KcpoBaHisrb aEToMoSEnS

IIia rrac pyxy ar.rovlo6irs no uepiuuili 4oposi
Bt'rrrr4Kalorb ue ririrxm BeprlrKanLr{i lco:rHeaHHN xonic, a l-r
KyroBt HaBKorro rirBrlprrlB noBoporrrr4x uan@. _ftrxrqo
alrnniry,4a Kyronl,rx KoJrrBaHb 3Haqna, To Mo)rurltBe rrorrp-
IileHH.s KepoBaHocri a6o rraeirs BTpara if" Kyrori KoJrr.rBaHrrrr
KepoBaHr4x ro:ric Moxyrb BprHrrKHylijr B pe:ynrrari Aii
ripocxonivnofo MoMeHTy npr4 saxiali nJrorrlr4ur4 o6epronoro
i{oJreca qepe3 naseHicrr Ha Konecax uespieHoeaxeHux uac i
neni4uoei4Hocri xineuarraxu niAnicrclr KepoBaHr,rx xonic
ii-rHeMarr4rli neplron oro [pr4B oAy

-flrrqo aeroN{o5irb Mae 3anexuy rrepeAHro ni4nicr<y, ro
npv upoia4i nepinuocri 40porn oAHr'rM Korrecor\f Haxr4JurroTbcq
unoqr.tHr{ o6ox o6eproeux r<onic (puc" 7.22, a), qo
IrpH3BoAr4Tb Ao Br4HtrKHer-rHl ripocroui.luoro MoMeHTy
(pac. 7.22, 6), {Krrr"{ rparrre noBepHyrrr KepoBani roneca
rtraBKOJrO ruBoprilB.
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\
l(D*
I

Puc. 7 .22. Cxeu a &?,{HLIKH eHH.fl zip o crconiuuux uou eumi e

Puc. 7 .23. Ilpuuryunona cxqwa
zipocrcona

fipocxon - rrrBr4AKo
o6eprosuri MaxoBnK, yrura-
Aewwfr y paMKy,3 sKr4M 3B'_{-
:ani rqan$ra, iltro Ao3BoJr"[rorb
ifi odepraencx HaBKono
BepraKarrbsol oci (puc. 7.23).

fipocrcon xapaKrepr4-
3y€Tbcfi riHelrarnqHzru Mo-
MeHroM, ulo Aopieuroe 4o6yr-
Ky MoMeHry iHepuii Maxo-
Ywt<a J* ei4nocuo oci srac-
Horo o6eprauHx i ryroroi
uruz4xocri o6epranraa a.r*.

i{xrqo uiA Aierc soeuirlFGoro MoMeHTy M1 HaXkrJtrrrrr
paMrry s ripocxonona 3 r(yroBoro itnv4Nicrro orp. .flK ue
noKa3arro Ha pr4c. 7.23, ripou(orl noqne odepralacx HaBKoJro
BeprrrKaJrr,uoi oci 3 KyroBoro urna4xicrro drpldt. I{efi pyx
Hil3uBaror6 npeqeeiem i ni4Gynaerscx nia liero ripocxo-
ui.rHoro L4oMerrrv:

M , = 1 . . ^ . . 4 9 .
dt
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flepe4ui Ko.Treca anroMoSirD{, [ro pyxaerbc_f,,
crauoBJrsrl co6orc ripociconlr i pearyrom ria 6y4r-xre KyroBe
nepeuirqeHss ocefi. Benrt'rnHa M, satexurr siA uraz4xocri
aerouo6in.{, Mor\4eHry iriepuii i ryroeoi ruau4xocri Haxrlny
Korreca. AHanori.lHo rrprl nonopori xo:ric y ropr.r3oHrannuii.i
unorqaui Bvt:ovtKae ripocxoniunufr naotrenT, DIO noneprae nricr
aerol\do6irr y Beprr.rKa,rrHifi n,roiquui.

Taxianr qHHoM, 3B's3oK rraix xyrorrrMl4 KoJrr4BaIIH.f,Mlr
KepoBarrr4x r<olic y Beprx4KanrHifi i roprr3oHTannsiii nnoruaHi
sane)Kr{rb eia urnnAr<ocri pyxy asron{odirg i xiuerr,ralaxra
niAnicrlr. 3i s6inrrueHn.{M runu4nocri pyxy aBroiuoSinx qx
sanexnicrr 3pocrae i 6yae rrrM 6inruron, qlrM 6inrrue
BrAxl4Jrfirorbc-{ nnotuuHn ro:ric ni4 aeprzxanrnoi nnotulrnr,r
upra ik nepeuirqennxx. flxrqo xineuarvra ni4nicxu :aSesneuye
BeprrrKaJrbHe nepeuiuleuux xo:ric 6e: lMiuu KyroBo:o
rroJro)ftenrrr ix nnorur4rr y npocropi, KOJrzBaHHrr y
neprnra:ruifi i ropvaourannriifr nnonluHax 6yayrn He3a-
JIexHrzMi4. F{e:a,rexnraulr rk Mo)KHa BBDKarr4 i npr.r MaJrhx
Irrnr4AKocrrx pyxy, rolu lipocxoni.rni MoMeHTr4 rolic uani.

Kyroei KoJr14BaHHfi KepoBalrhx ro:ric HaBKoJro rueopHin
(puc. 7.24, a) lroxym Bur{prKHyrr.r n pasi uaxnnocri rra roneci
uenpinuonaxenoi naacu.

ftrpn o6eprausi xoleca BuHwKae eiAueHrpoea c+rrd Pi,
Beprr4KaJr6Ha cKnaAosa Pi, xroT nparHe rraxr4Jrarr4 nnorlHHy
KoJreca (pmc. 7.24,6) y noneper{HoMy rranp-{MKy anrorrao6i:r_s i
BHKJrlrKarr.r [orBy ripocroniuuofo MoMeHTy, t ropu3ouTaJrbFra
cKnaAoBa Pi,, rJJo 4ie ua nneqi a, (pvrc. 7 "24, e),6esuocepe4uro
noBepHyrrr xepoeaH i KoJreca HaBKoJro uraopu i n.
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Puc.7 ,24. Cxeaa BuHuKHeHHn Moaeumie u4o sSypnromucn

eu acni d o K ue ep ieu o e acrce ru o cm i

Itpuvoray 3aEA.f,Kn o6eprauuro KoJIeca HairpsMoK i sern'rl4na

ur4x crna.4oBr4x uocrifiso gN{iHroromc.f,. 9xlrlo runugxicrr

aeroNaoSirf, rIeBeJII4Ka, ro niAuer{TpoBa clrIra Mafia i se rvloxe

Br4KJrrrr{arr4 KoJrr{BaHH-a KepoBaHI4x rolic. O.qHar npI,I BeJIra KHX

ruBaAKoorsx BlrHllKarorb He3aryxaro.Ii KornBarIH{ KepoBaHax

ronic, u{o noripuryrorr a6o uopyuyrorb KepoBauicrr

as:rol{o6irn. Ans. 3MeHrueHH-f, KoJIHBaHT neo6xiAno perenbHo

lanancyyar.w KoJIeca i :ueuruynaru 3a3opl4 B 3'egnaun.ax

KepMoBoro npI4BoAy, sxi s6inriliyrorbct suacri.{ox ix cHocy.

fpaurzvnafi puc1arrauc KoJIeca e :6opi ts JIerKoBIrx

anrouo6irin uae He fiepeELIUIyBarIa 5 F{ ' cnE i 20-30 H ' c'r,r
y xo:ric BaHTilKHI4x aeroN{o6irie. {torileaHH.f, KepoBanrlx ronic

Br{HnKarorb i nnacniAorc HeeiAnosiAsocri r<iuenrarurra nileicxu

xiHeruaruqi xepnaonoro npI4BoAy. flpu Eepri4Ka:rbnl4x

KonaBaHHflx nepe4uix xonic (pwc. 7.25) urapHip 1 na niHlri

Ba)KeJlfi rroBoporHoi qan$re po6arr KoJII4BaHHfi no rpaexropii

MM iz rIeHTpoM KorII4Bar{b 6inx npocroro nrapuip a 2 pecopu 3 .

3 inuroro 6oxy, urapuip I na:rexzrb rlo3AoBxtHifi repvronifr

rxsi 4 i uoxe sAificHrosara KoJII{BaHH.tr rlo lpaeKropii lD/ s

rIeHTpoM KoJrr4BaHb y HrcKHboMy urapriipi coIIrKI4 5. lificwa
rpaexropix pyxy FF uapHipa I Syle ni4pi:uxrLlcx eia

rpaexropii MMiffN, rqo BITKJI4Kae noBopor KepoBaHlax xo,rric

6inq ureopuin. IIo6 3MeHIIrIrrlI xyroei KoJIIIBaHH.tr t<ollic,

seoSxiAso cron) {I,IrI4 a6o s6flasl4rlr rpaeKropri MM i 1/l/.
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L[roro Mo]KHa .4oc.srrl4 ycra]roBneHH.f,M rrpocroro ruapilipa 2
pecopr{ 3 nosa.uy, a cepru 6 pecoprr noilepeAy qil

ycraHoBneuHsr\4 KepnfoBoro lrexanisuy nepe4 5a,rxn
rrepeAHbofo Mocra. Y nepuronry Br4naAKy o6u5na rler{Tp}i
rpaercropii MM i IVN 6ygyrs no3aAy ni4ruocno da:rxpr
uepegHroi oci, a B ApyroMy - IronepeAy nigHocHo noi.

Pwc" 7 .25. Cxenn, Lt4a noKa3ye Heai.dnoeidncwi
t<iuemannumt nideicrcu i pynuoeozo npuaody

Cra6iri:auia xeponauux rolic - ue 3laruicrt uxx
ronic orrl{parr{cfi ei.qxuresuro uil Aielo gosHininix clan niA
rroJro)KeHrrfi, rrIO siAnosilae npxnroniuifiHoMy pyxy
(nefirpanruoMy rroJio)KeHHrc) i aeron{arr.xqHo noBeptaruc.{ .uo
ub oro rroJrolKer{H.s nicrs rlpr4nnHeHH-fl .qii g osHiuHtx cr.tJr "

Cra6inisarli-{ :a6eaneqyerbc-fl HaxfiJroM oci ruopux n
nouepevHifr i nosgonxnifi nlon{znax asroN{o5rrs, a rarolx yrra-
cniAox crabirisylovoro eSeNry mur{ rpr4 rroBopori rceponanux
ronic. -8xruo nicr urnoprur EeprrlKaJrbHa, TO npr4 noeopori
KoJreca na 180' (ua nparrnui ryl rroBopory 0 rceponaHux xolic
sAe6irslxoro He rrepeBl{Iqye 45') ro'lra 3 uepefi4e n ro'lry C
(puc. 7.26) i ui-qKoi cra6i:ri:yro.rot lii rroBopor rre oilpaB,rrric.
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fxrqo x nicr rxBopH-s HaxvJreHa
Ao BeprraKarii sa genxurt Kyr G,cm,
To noBopor KoJreca sa 180' tras 6u
BIrKJIrIKaru nepenrirqerurs ro.mn C
B TOTIKy J . IlpoTe, ocKlJIbKI4 Ha

reepaifr 4opo:i HeMox{Jrr4Be nepe-
MrrrleHr{rr cepe4Hroi TorrKr4 KoH-
TaKTy rrrr{Hrr 3 lopororc szxqe iJ
pirHx, ro B rlboMy BanaAKy nia6y-
Barr.rMerBcs nigfronr 6alxu nepeA-
rrboro Mocra. lta if ni4ftonry
norpi6Ho rrpr.rKnacrr4 AoAarKoBe
3ycr4nnt Ao KepMoBoro KoJreca.

Korpr x eolifi nignycxae KepMoBe Korreco, ro uil Aiero naru Gr
dzurra oilycKaerrcf, y cBoe HTDKHc rroJro)KeHH.rr, a reponani
KoJreca noBeprarorbcx n HefirpaJrbHe noJro)KeHHr. Cra6inisy-
roqufi e$ercr 3aJre)Kurb nig re.nuvznr4 Kyra s.cm Haxvry oci
IrrBopHs, xrufir y pisHr,rx asroN{o6inis .{acriure 3a Bce craHoBHTb
6-L2", r{aBarrraxeuw. Gl, rrlo npunaAae rra nepe.4Hiit lricr, i ni4
KyTa noBopoTy KepoBaHr{x KoJnc.

fipu uaxzni oci rrrBopH-{ e nos4onxuifi moqzni
cra6inisyro.rufr e$er<r :a6*ne.ryerrc.rr BHacJri4ox noann rax
3BaHoro rrJreqa crifirocri 6p, Ha, rKoMy lie 6iuHa pearqir
4oporu Ry, rrpr.rKJraAeHa B roqqi 3 nepnen4r.rKynspno Io
nnoulr.rHr4 KoJreca (pnc. 7 .27, a). Bosa :a6e:neuye cra-
6ini:yrouufi MoMeHr M',*: Ry' lp Kpil,r roro, npa ronopori
Koneca Ha Hboro aie 6i.ina cv[ra, rqo Br4KJrHKae 6i.rue
ni4negeHHx L\rvrHvr. Y pesynrrari xo.ieuHq Koneca s 4e(pop-
MoBaHoro rxr4Horo ei46ynaerrcr posno4il 6iqnrax peaxqifr
Aopon{ no nnouli Kor{raKry rrrr{H}r 3 Aopoforc (pvc.7.27, a).

f,Iouepe4y eJreMeHrz trzHr,r 4e$opnronaHi e 6ivuony
HanprMKy MeHrrre, uix y saAHifi vacrzui, ToMy rrlo eJreMeHTr,r
urnHr4, srci xoHraxryrorb 3 lopororc B noqarKosufi N{orv{eHr
rlpaKTrrqHo ne cupzfirraaiorr 6i.rHi peaxqii.

-'r 
C'

Puc.7.26. Cxeua
cma6 in is aq ii r<ep o s auux
rconic sa paxyHoK none-

p eHHozo Haxuly L{r6 opHn
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P we. 7 .2'l . Cx eu cr cm a 6 inb aL! ii rc ep o s anux t<o n i c y rt a cn i d ox.
vtasdoetrcnboeo riaxuttylttlopHn (a) i enacmuuuocni wuHu (d)

V rripy noRopoly KoJrecra ui roqrrr nepenriqyr.orbc.fi Ao ragHsoi
Lrao fr{rfr4 Bi.46urma xrrrdHr.{. llpu rlboMy sdirlruyerscx
;1*diopnraqin eneueirriB mBirim i, ni4noei4Ho, 3ilocrae rracrKa
Si.luoi crlIrw, sma cnptdllMa€Tbcs. rIpIMu eJIelv{eHTaMx" V :n,x:;xy
3 Tr,rM iqo 6i,aHa 4erlopvraui-q eJieraenTin, xri 3HaxoA_flTbcrr B
:ra4mrit "{acri{ni KoHTatKTy, 6ilrrua, nix y rrepegrrnoi, etrmpa
f-:i.+u;zx rucrciB nadynac rplmyruoi ftoplau. trfe npiaeno4r4rl Ao
:r{}ro, u{o 6i.{Ha pearqix Aopori4 snriq5zeTrc_s B 3aAHFo qa,crvwry
KoriraKry rJJnrrtl {puc. 

'7 
.27 , 6) i nput<na)\er{a He n lovrli 3, a na

tegxifi nilcrani ea niA liel - y rouqi d. Ax uacni4ox cyMaprre
iiirer{e crifrrcoc'ri 4opinaioe B.tt : yp t ya, a cradiniry}o.luii
l'roMeHT M",,,: Rr(yB I ),a) : R, ' 6"r," Cra6ini:ylo.{r4fi j\,{olreur
HaBlTri nplr HeBenIrI{HX l(yrax ElAtse.4eHHs Ayx(e snaonial'i, Torny
Kyr r{aKHny Oci rrrBop}:rs B no3.4oBxsii.i n;rorriimi crasosarr,
41", a iuo4i e ni4'eunnu.

C;ria Marrr Fra yna:i, rqo rra cJrr.{3bKr4x 4opofa;l
cra6ixisyrovafr e$er<r ui4 uaxn:ry oci urnopun n uosgonxcllifr
nrorql4ni i eiAneAefiH-s 3MeHrxyerbc.a. Ile nosoHroerr,crr
3FirrlreHH.r{r{ BerrrrrralJrl 6i.rHoi pearqii Ry. Kpir,r roro,
sa"annicu, uJre.ra critixocri 6"*: !/t + /d Molre rrpn3Becrr{ 3a

6)
-!4 |
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3arll.s KeooBaHax l(onic aBToMo6iJrs iloB'_fl3aHi 3 hliTaMr4 ik
ycraHoBKr,r, To6TO 3 KyraMlr po3Ba[y i cxoAxeuH_{. Kyr po:narry
(puc.7.29, a) neo6xi4rrvrfr XJrs roro, u1o6 eHacnigox 4e$opMarlii
nelurcrt rrepeArrroro Mocra, nz6opy 3a3opy n ui4ruNnuaxax i
r-IIKBopHeBax 3'€guaHrux He ni46yBcs r{axr4Jr rrnorqaH xonic y
nporuJrexcrtrii 6iN" Kyr poseary sa6esnevyerncr ni4noni.qHoro
KoHcrpyKtliero nonoporHoi qia$pz. Kpiu roro, po3Buir ueo6xig-
uuit Ms 3MeHrrreHHrr nreqa o6xaryeaHru ar 6es s6irsrueuH_s no-
lepeirHoro Haxr4rry oci runopnx. 3MenureHns rrJreqa o6xarynanur
3Hr{xy€ 3ycrxurr. Ha KepMoBotry xoneci, neoSxiAHe An_rr floBopory
ae'roNao6irfi i HaeauraKeHrrJr B KepMoBoMy npneo4i.

Puc.7.29. Cxeua ycmaHaeKu rconic is poseanont

OAnar siA3Ha.rarcrrc.q fi Her-arnnni HacliAxra, ToMy qo xeponaui
Koireca, -sxi Nrarors t\ax.yfitr, npafHyrb Korurr,rc.s no po:6ixnrax
rpaexropixx (puc. 7.29, 6), uowy neperur{oA)Kae a'egHyro.{a ix
6atxa nepeAHboro Mocra. 3asryr<ra rllonry IIrr{HH KepoBaHrrx

rreBHr4x yMoB (aiq 6iqHoi
cvnrt Pr) Ao rro.sBr.r Ae-
cradinisyrovoro MoMelrry
Ms : Ryt'G"* (puc. 7.27,
7.28), xNrzfr nparne po3nep-
Hyrr4 aBrovro6iru. V qroruy
pa3i cra6iniaaqia sade:ne-
qyerbcr rinrxu sHacriAorc
Haxi4ny oci rnnopnfl B none-
peuuifr nnoquui.

KonusagHfl i cra6irii-

Puc.I .28. Cxeua no.ngu
d ecm a6 in isytoq o eo rw oM eHlny
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Konic oAep)Kyrorb AoAarKoBy 6ivHy 4e$opuaqio, ilIo 3r{aqnoro
rr,riporo s6insruye xoe$iqierrr oilopy KoqeHHro i srrocy uiuu. Ide
o6yvronneHo rr4M, rrlo eJreMeHTrl tJtprHr4, po3TaruoBani d:rfix.{e lo
oci r<oneca (r1), snryureHi nporoB3yBarr{, a eJreMe}rr,rd rrruHii
po3rauroBaui 4ani ei71 oci (r2), npo6yKcoByBaHrur. ToL,ry xyrlr
po3Bzury :snqafrHo He nepeBr{ulylorr 1,5".

flnx sueuruenHx 6iqrroi aesopuaqii uruu, 3Hr4xeHr{rr
oflopy KoqeHH_s I 3HOCy KepyrcqHru KoJrecaM HaAaeTLCfi
cxoA)KeHHs B ropi,r3oHranrnifr nloiqrani, niclN qoro BoHIt
Korrrbc.fl 3 BtABeAeHr{sM, Kyr "trKoro d ,4opinHioe no;rosvui
Kyra cxoAxennx (piac. 7 3q.

flpl.r qrovy BrrHr4Karorb Qtltta Rya, rrepneHlr4Kynxpui 4o
nJIorIaH rolic, i uoluenru Ms : Ryd . s5, frKi HaMafarorEcs
fioBepHyrr.r ix y6ix, ilporr{ne)Kr{o cxo.eKeHHro (4rae. pwc.7.27).

Ha pzc. 7.30, 6 norasaHi orparr,raHi eKcnepr4MeHTaJrrrro
enrcpu eneMeHTapunx 6iqnux pear<riifi rra Koneco npz fioro
ro.reHHi 3 po3BzrnoM i cxogxeHux*r [26]. flpu qrovy rprcK
noBlrp-tr B I-III.dHI, BeprI'IKaJIbHe HaBaI{T$(eFrHrr r{a xoreco i xyr
ftoro po:nany He clliHronana cs, a Ryr cxoA)KeHnrr sdi:ruruy-
BaBcfl. Y lripy s6immeHH_{ cxoAxenrls ni4 uyria (tina cxenra)
enropr4 eneMeHTapriHx noncpeqHr4x avJr y lconraxri 3MeHrrry-
Forbcq, Aocsfarcqr4 MllrlMyr\ry ilpr4 AeflKol,ly r<yli, nicn_{ qoro
3HOBy IIOqr4HaroT6 3pOCTaTr4, Urne B npoTr{ne)KHoMy HarrprMKy.

a . ) \ - 6 )

Puc.7.30. Cxeua ycmaHoctreHHn nepednix rconic is
cxodtrceunaa (a) i enropu eneMeHntapnux 1ivnut peatu4iit

npu puaatti ma pisuux Kymsx cxodtrceruut rconic (6)
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Taxzpr rrr4Horvr, Ko)r{HoMy Kyry po3Bany ni4noni4ae
orrrHMirJrbHuit xyir cxo,4xeHrrr, xxuit saJre)KHo nig napauerpin
rut4H Mo)Ke craHoBvra B cepeAHbowry l2-l8yo ni4 ryra po3BaJry.

7.6. Blrnpo6yBaHHe Ha KepoBaHicrb

Bzupo6ynaunx asrolao6inie Ha reponaHicrb pefna_
MeHTyerbc-s niAnoeiAHflNrra HopMarvBHHMrl AoKyMeHTaMrr.
Bunpo6ynaHHr Ha crifrricrr KepyBaHHr B rrrrarHr4x pexuMax
pyxy Ha Aoporax nonirona i na 4oporax 3aran6Horo
Kopr4 cryBaHHr npo B oA.rrrb Ha rrszAKicHi it, guuavorraerpzvHifi ,
6pyxonifi i ripcrxifr Aoporax nonirosa i Ha KpyrnoMy
nrafi.4anvrzry .qn-q nvrnpo6ynaus, a raKonr Ha Aoporax
3afaJrbHoro Kopi4cryBarrHfl III rareropii, III0 oxofrJrrororb
rroBoporn MaJrHx pa4iycin i 4inaHxrz s Hepinnuu iloKpt4rrrM.

Ha AllnavouerpavHift 4opo:i Br4KoHyFor6 :ar:4u no
BH3HaqeHHro noKa3Hr4xis crifirocri repynaHHfi r'paeKTopiero
rrpu ranbMynanHi, a raKox crifixocri KypcoBoro KepyBaHH.,r
rrpr.r ranbMynauni 3 rrocrylloeraNr sdiflsilreHH.flM noqaffionoi
urnra4xocri qepe3 1010 rrr/rog. Ha xpyrnovry uafi4auuury
BHKOHyrorb sai'3nu IIo Brr3rraqeHHro uora:snrin crifilcocri
r(epyBaHHr rpaerropiero, crifir<ocri xypconoro KepyBaHus :i
IxBHAKocrrMr4 Ao 45 a6o 35 xla/roA Ha pa4iyci 35 i si
IrrBrrlKocrflivrz, ni4noni4uo, 6nfissxo 55 a6o 35 xu/roA sa
paaiyci 50 'ra 1231. Ha 6pyicorifi 4opo:i pinnoro MorIeHH,s
Br43Haqar0Tb sHaqeHHJr nOXa:suxin crifrxocri KepyBalrHt
rpaexropieio r<ypcoroi crifrrocri ilpr4 upodiry g xna i
runu4xocri, o6vexeuifi yMoBaMr.r 6esnerrz pyxy, ane He
6inrure uix 80 rrr/ro4. Ha ripcrxifr 4oposi Brr3Har{aror6
rroKa3Hr.rKu crifrxocri KepyBarrHr anrouo6i:reM rrpr4 pyci Ha
noBoporax s niAenIIIeHHM 3HarreHr{-{M nvrovroi 6iqHoi crTrru.
Ha o6panoMy Maprxpyri 4opir 3araJrbHofo KoplrcryBanug III
xareropii, luo BKnroqae [oBoporvr Maril4x pa4iycin i lin;rnrn :
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HepBHr{M rroKpr{TTsM, Br{3Haqarorb noKa3rrrrKu crifrxocri
I(epyBaHrur uruu4xicrro, cnoeilbHeHHrM, rpaerropiero,
KypcoBoro KepyBaHr{q npr4 ranbMynaHui, 3 ypaxyBaHHrM Toro,
.sK BJrlrBa€Tbc.s asro[{o6inr n rpaucnoprurrfr norix 3
nnoxnrzsicrro Br{KorraHns o6roHie i nepe6yayBaHHr.

3a xoxnrau is nepepaxoBaHux Br4ure sai'saie Ha uiAcraei
cy6'exrunnrax ni.qvylrin no4ix-ezupo6ynaua BH3Haqaerbct
oqinr<a noKa3Hr.rKa sa n' srm6arrbnoro uranoro I i 9].

Pttc.7.31.. Cxe.nna postr,imrcu dinnuorc (1-3) dnn eunpo6yeauo
"nepecmaHoeKa" (a) i "noeopom" (6)

,{:u Br43Har{eHH.s noxagnuris crifirocri KepyBaHHt
rpaexropiero i xypcoBr.rM KepyBaHH{M, crifrxocri KepyBaHH-rr
rpaer<ropiero rrpkr ranrnrynaHHi, crifixocri KypcoBoro
KepyBarrHfl npa ra,rsnaynanui, rpaHrzvnifr una4xocri
BI4KoHaHH.{ MaHeBpy "uepecraHoBKa", rrrela4lcocri noqarKy
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3Frr&KeHHq crifixocri KepyBaHHt rpaexropien i ureriAxocri
norrarKy 3Hr4xeHrr.r crifrxocri KypcoBoro KepyBaHHq
npoBopTb nunpo6ynauux B rro3arrlTarHrxx (rpnruuuxx)
pe)Kr4Max pyxy. BunpobynanHs slificnrororb ua cneqiarsno
posrvriveuifr ropasoura;rrHifr nnonlaArli s pinnHnr cyxr4M
ac$anrroSeroHHr4M noKpr4T'r.rrM. Cxenra posuirru 4irxHox
icnurin 4:rx nuxonanH-s MaHenpy "nepecraHoBKa", -lKa noJltra€
y rlrBrr.qKoMy nepexoAi asrouo6in-fl s oAHiei cuyru pyxy Ha
iHluy uaneAeHa Ha pnc.7.3l, a, a AJLfl MaHeBpy "noeopor" i
"rarbMyBaHu.f, Ha nonopoti" - :aapnc.7.31, 6.

Poshairxa rpaexropifi :4ificHroeerca 3a AorioMororc
rrJracrr4KoBux roHycie.

fdinxnxa I poslri"renrax rpaeKropifi (nrauerp "fiepecra-
uonKa") aerolao6irb npoxoAr{tr s uocrifrHoro rrrBrlAricrro upu
He3MirrHHX rronoxegHsx neAani noAaqi rtarrktBa. Y uonaeHr
neperr.{rraun.s niccro nepe4Hix r<onic rpauuqi 4inxnox I i 2
eoaifi suin{ae Hofy 3 rreAaJri ro.qa'{i ilarlfiBa i po6uru rroBopor
pynr An-{ snifrcHeHris MaHeBpy.

flpu nHronanHi ruanespy "fammyBaHHrr ua nonopori"
eo.rtifr nic:rs ni4uycrauux ueAani nzIJrHBa rorraFrae
I'aJIbMyBaHHr B MoMeHT rreperut.HanHfl, nepegniuu KoJrecaMr4
nrexi nirsHor 2 i 3 i saicinuye fioro upa i<yri nonopory
anronao6infl, trro gopinnroe 90". llic:r,a Ko]KHoro zaizgy noaifi-
rrznpo6ynav Br.rcraBJr[e 3a n]-sruOanruorc rrrKaJroro KoMrr*
lexcrri ouiuxr.r noxasHflrcie crifrxocri KepyBaHHr rpaex'ropiero,
Kypcotsofo KepyBarrHr i crifirocri KepyBaHH-fl ynoeinrHeHH.trM
(npH uanenpi "ra,rrvyBaHFrt Ha noBopori") i r.iH.

Kpirur 3a3Harrenr.rx nuupo6ynaur Lna Br,r3HarreHHf,
AoAarKoBrdx iloKa3r{rrcin i xapaxTepl4crl4K KepoBarrocri AT3,
xrci snaxogxrbc.s Ha nzpo6unqrni, tar i ei.4oraax :pa:xin,
uepe46a.reui posruupesi icnzrz, MeroArr npoBeAeHHr sKr4x
uoAaui nlL9,27l.
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KoxrponuHi sanetraxrun i BaBAaHHs
Ann caMonepeaipxn

l. Axuwu rroKa3HHKaMr4 orliHrcerrcr xepoeauicrr aBTo_
uo6ins?

2.Hapucyftre cxeMy noBopory aeroMo6irx : xopiruvtrn
KoJrecaMr{ i noscHirr yMoBI4, 3a flKkrx KoqeHH.tr rolie
sAifi cnroeruc-{ 6es KoB3aHHs.

3. 3a -{Krax ynron s6epifaerbc_f, xeponanicrr aeroMo6ir.fl ?
4. llo-sc'iru $isn.iHy cyruicrr KoqeHH-f, eJracrrrqHoro KoJreca

s eiAeeneHH_flna.
5.Hapzcyfire cxeMy noBopory aeroMo6irs npv 6ivxrouy

ei4ne4euHi urrzH i uoxcnirr lioro pyx aa Hefrrpanruoi,
He,qocrarHnoi i ua4nnmxoeoi noeoporHocri?

6. flx enr*BarorB KoJrI4BaHHx i riyra Br43rraqeHHr KepoBaHvx
ronic Ha KepoBaHicu asrolao6ins?

T.Bptsna,ate cepe4uifr Kyr noBopory r(epoBaHHX Nonic
asrol{o6irs, rqo Mae Sasy 2,A23 tr i pyxaerrcs is cepe4Hiu
pa4iycona 5 rra.

8. Ha sxuir Kyr seo6xiAuo noBepHyrr.r KepMoBe Ko.rreco
aerolao6ir-{, xxuit Mae rrepeAaBaJrbHe rrvcro pynboBoro
KepyBaHrrfl 18,6, 5a:y - 4 tyt npir lioro pyci no rpaenropii:
pa4iycorra 18 u?

9. Bus'a'rre Kyrr4 noBopory nHyrpiiunroro i gosHirunroro
KoJreca aerol,{o6irs s 6a3oro 4,78 v, roniero 2,2 wr, r4o
pyxaerbc_fl tro rpaeKropil is cepe4nina pa4iycor,,r 13,4 u.

10. Bflsua.{re KpraTr.rqHy rueu4ricrs anrouodinx, _sKrilo
ni4craHr siA saAnror oci ao uerrrpa Mac - tr,lg5 u, uaca
13 625 xr, 6a:a aeroMo6ir:- 4,52 v, roe$iqieHr onopy 6iv_
uonry ni2pe4eHHro reperutix i sarorix ronic 1,5 i 1,4 xWrpasl
einnoaiAHo.
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PoaAin 8. CTIffiKICTb ABTOMOEInq

8, 1. Orllnxi norasHnr;a

crifrxic* ricno noe'.f,3a'a s r<eporanicrro i 3aJre)KHTb
ei4 roopgrnnar rlerrrpa Mac aeroxao6inx (o, y, hr), rconii B i
6azn L aaroruoSinx, norteperrHoro KpeHy Ky3oBa a6o
eauraxHoi mar$opun, fioleperrHoro I rro3AoBx(Hboro ryrir
yxvny.qopofrr, OiqHoro siTpy, unn4xocri asroNro6ins, xyra 0
rroBopory KepoBaHr{x r<onic ra in.

Oqinuunan rroKa3ur4KaMpr criftrcocri e rpurlavni
rrapaMerpr{ pyxy. 3aranrsonpufiurroi crrcreMr4 ouinnzx
uorasHraris crifrxocri HeMa€, TOMy npr4 posrnx4i Qisravrurx
np oqecin npufi lrarorb trorr4pr..r o cHosni noKa3Hr4xr,r yl 6, 20, 261:
1) MaKcr4MaJrbr{a (rpHrrauua) ureu4ricrr pyxy h.o

rpzroriiHiftHoro rpaexropiero, rqo niAnoei4ae iloqarKy
florreperrHoro [eperr4AaHHrr aBToMo6inx;

2) MaKcr4ManbHa (r<pxlzuna) ruen4r<icrr pyxy V*.*
xpunoniHiftHoro rpaexropieio, Iqo ni4noni4ae rroqarKv
floileperruoro KoB3aHHx amonto6inx;

3) nrar<cuir,ranrnvfr (xpzrr.luHvfr) Kyr Kocoropy f* rrlo
ni4uoni {ae noqarKy rrepeKr4laHHn anrorr,ro6inx ;

4) uar<cranaanrsufi (xpvrrEvHvrfi) Kyr Kocoropy f*, ulo
eiAnoniAae floqarKy nortepeqHofo KoB3aHH.tr xonic.

Kpiu rraBeAeHr4x ouiuHux noxagHzrin, AoAarKoBo
Bl,IKopr4croByrorb fi inuri, tr1o nprMo a6o no6i.{Ho xapaKTe_
pr43yrorr crifiricru:

- rpr'rlrz'rui Kyrr{ rro3roB)KHbOfO yxr4ny IIo KOB3aHHro i
lepeKr.rAaHHrO;

- roeQiqieurnouepe.rHoicrifixocri;
- Kyr crarra.rHoi crifilcocri rro nepeKr,rAaHHro;
- Kyr KpeHy;
- [rtsr4AKicrr nossn KypcoBr4x Konr4BaHb;
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ruBr4AKiCT6 ilOqaTKy 3HI4)I{eHH.S

rrepeKr4AaHHr.

CT1I4ITOCTI IIDOTII

Brpara clifrxocrt Br4-[Brrr€Tr]cs E rrepeKr44anni
asrol,{o6irs a6o ros:aHui liqrro ironic y nonepevrrifi qr{

nosloexHifi rrJrorrtrr4Hax. Einrru iuonipHoro e Brpara
anrorro6ineM rroilepe.{Hoi criiixocri, o4nar< y neBHHX yMoBax
i\ro)r(JrnBoro € BTpara i nosnoexHr,cJf crifrxocri. tlacrirue

BlIHI4Kae KOB3aHH.g KOJTIC) prArrre r{epeKuAaHr{r.

S. 2 " Vr.r o Be! s6e pe:*(ed{ Hfi ffi GF's epeLf, H oii er[ ffi mocr$
aBT$Mo6lJxffi

Po:rn-sneuo ycraneunfi pyx ae:roivrodits Ha nonopo'ri
no goposi, rlo b{ae ronepeqHr4fr yxul (puc. 8.1). Ilprenycruuo,
uo aeroT\aodiru pyKaerbc.s eil nac i noreprae npaBopyrr.

Dt t

. ' " i*---. .4. ' ' r . t ,n,,

Puc. 8.7. Cxeua cun, wo dircma
Ha asmoMo6inu y nonepewtiil

nnou.lLtHt

ftrepexrEgauHr MOXJrr4Be
6i:rx oci, nlo HpoxoAr.rrb
qepe3 r{e}rrpr4 (ro'lxr.r l)
3ori r(oHTaKTy nieux
xonic 3 Aopoforo. Aneo-
uo6irn sSepexe rone-
per{Fry crifrrcicrs (He
irepexuuemcx), qKulo
cyMa r,,{oMeH:rin ycix cuir
i pearqifi, ilIo Airors
npo'rr4 .laco.Boi crpi:rxra i
nparlryTb nepeKHHyTlr
froro, 6y4e ueuuroro siA
cyMll x{oMeHTlB, rIIO

'.t)

E4.,

iB

Airorr 3a roAr4HHoro crpi:xoro i uparHyrr yrpr4Marr,r fioro:

LR",, .n +(n), - c").n,

-Y-
4i :

" 
(P;

") /l')

+ G ' )  B l 2  ( 8  i )



rc G' i G - nepreH4r4Kynrp,Ha i pinHo6fuKHa rroBepxHi loporu
ri4noni4uo, cxna4oni noeHoi naia anrovro6iax; 

'p,i, 
i-i ,, _

ireprreHAr4Ky nflpHa i pieHo6ixHa rroB epxHr roporz nianoninuo.
cxna4oni nigqeHrponoi cralrz pjy (j.rc).

3 ornx4y Ha Te rr{o

(8.2)

oAepxr{Mo

P,, = P,,

Pr, = Pr,
(8.3)

(8.4)

I

G . [ / '

d .cos  
p  .h r  -  G .s in  p  .h ,  =

=+# sinl:+G cosP!-

flo4inznurz o6ratei lracrunpr prBHrrriu (g.4) Ha cos /J,enpiuryeirao fioro rqo4o KpilrfiLrHor runa4xoqri sa yMoBoro
nepeKlrAaHH_{:

"fls 
- rJ .tgp
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OterH4Ho, ruo rrtr\r MeHurlrM e I(yr / nonepevHoro yxr,rJry
Aoporra i pa4iyc rroBopory R i -rHNl 6inruorc , , 

"oro 
ir

IIeHTpa Mac aBTOMOSinx, Tr4M Hr4)Kqa KpurI4rrHa runu4ricrB 3a
yMoBoro nepeKaAaHrr_{, i rrann irvronipui[re nepeKugarru,
anroMoSin-fl. Touy Ha 3a*pyrJreHHflx (eipaxax) rrprr rro"oporu^
rroJrorr{o anronao6iftHoT goporrr Marr4Me noilepeqHr4ir yxran 40
if cepe4zuz, rlo Io3BoJr.s€ asrolao6iu.sM pyxarac"q s 6i*ur
BHcoKr4Mr4 rrrBr.rAKocrrMra 6es He 6e gnern [epeKHAaHHr.

flpa nonopori na roprz3oHranrnifi 4opos j (f :0) il (g.5)
MACMO

(8.6)

Cli4 nall'xrarr,r, tqo y $opwryriax (g.5), (g.6) suaveuHx
B, lzg, R noAarorbo-fi B Merpax, a g - rt/c2, rouy KpHTfirrHa
ruez4ricru pyxy aBToMo6irs Br4pa3rdr6c_s e N.r/c.

IIIo6 Brr3uaqr4Tr4 uar<cHuanrHnii Kyr noilepeqHoro
yxl4Jry Aoporu, sa rKoro Moxrzsr4fr irpnnaoniHifruufi (R : m)
pyx aBroMo6inq 6er nepexa4annt, seo6xiAr_ro n pinHauui (g.4)
3Har{eHHr eiAueHTponoi culu npuuutrn pieuntr uynro. Togi,
no4inunuv o6nqsi qacru*npinHaHux rra cos/, oAepxr4Mo:

B
tgf ^u* (8.7)

2h
6

-flrlqo peanrHzft Kyr IJ ] p^u*, ro aeroxao6inr nepernHerrc.f,, a
tKIrIo B < p^u, ro froro rrorreperrHa crifixicrr s6epexerrcx.

Is sanexHocreii (8.6) i (8"7) BvrnrvrBae,'io crifiricrr,
anrorrao6infl THM Kpar{a, qr4M Urr4pxrorc e rori.{ -B i nHrxqe
posramoraHufr rleurp Mac hs. Benauany Blzhs, rrlo
xapaKrepr43ye rrorepeuny criftr<icm (g.d), (9.7). naauBarorb
xoefii4ieumom nonepeuaoi cmifixocmi q5. EaxaHo, rrIQ6
rcoe@iqienr roilepequoi crifirocri dyn .{KoMora na'infr. finx

1 A n



icHyro.rnx KouclpyKrlifi anrouodinin r15 guinroerrc.s B TaKIrx
Mex(ax 17,13] nerroni A,9-1,2; sauraxHi 0,55-0,80; anro6ycu
0,50-0,60.

llpr,r nuena.renni xpuruvuoi rueu4rocri anroNro6ins ga

yMoBoIo ilollepeqHoro KoB3aHHt npulycTl4Mo, III0 KoB3aI{Ht

r<onic nepe4uroi 
'i 

saAnroi ocefi asroMo6in.fl Hacrae
oAHoqacHo. Toai yMoBy nigcyruocri nonepe'ruoro KoB3aHHt
rcoric asrolao6irt MoxHa 3afiucrlI rax (gun. puc. 8.1):

P), - G" < >R/, + xRo, . (8.8)

3 ornxgy Ha re u1o XRyr.* : ZR"n ' gy i LRyn^u*: LR"n' gy
3arnrrreMo (8.8) V nurrsri

P;, -G" <(LR", +>,R",).  q =(c'  + r, ,) '  pr.  (8.9)

fliAcranrsloqll B uepinnict (8.9) snauenH.f, exiAHux y Hboro

Berruqr.rH r (8.2) i (8.3), oAepxLIMo

G ' v : - . c o s d - G . s i n  
0  <  G .  c o s  0 .  r , , - G ' v i . s i n / . p ' .  ( 8 . 1 0 )

g . R  
- - - r  -  -  ' ' -  '  I Y  

g . R  
'  ' Y

,{rx o4epxarlHs KpI,ITHqHoi umla4rocri Vn* 3a yMoBOro

nonepeirHoro KoB3aHHr 4opieu.xeiuo liey i lpaey qacrHHH

nepinHocri (8.10), noAinuuo ik Ha cosp i nupirnuvo eiAHocHo

V*.*l

( 8 . 1 1 )

Ouenra4uo, rqo qI4Iv{ 6inruufi :r.yr P ronepeqHoro
yxerJry ,uoporr4, 3HarIeHHt xoe$iuieHra 3qeIIJIeHHs Qy i pa4iyc

pyxy aeroNao6in.f, Ha nonopori, Tr{M lllrxtqa KpHTI'I.IHa

ruerlAxicrr 3a yMoBoro [onepeqnoro KoB3aHHrI, TI{M

irvronipHirue KoB3aHHt xolic anroNro6in-s. 36irisrueuut xyra B

a A <



nonepeqHoro yxnny Aoparn z1inrruye
qrifrxicrr anrouo6irfl ilporrr KoB3aHHr.

flpn nonopori sa ropa3oHranrnipf
(8.11) oAepxrrMo

/,,.*, ni4analyrowt

soposi (p : 0) is

IIIo6 Bur3waqvrrvr lrarcuvanrnzfr Kyr rlonepeqHoro
yxuny Aopori{, npu sKoMy e Mox{Jrr4B}ru npavonirrifruufi pyx
asroMo6ir.s 5es 6i-{Horo KoB3aHHr, neo6xiAuo u HepinHocri
(8.10) ni4qenrpory cnny B3.flrlr pinuoro Hyneni i 4opinHxrz
niey i npaBy rracrr.IHy. [a.ni, no4iJrr,rBrrrrr ik ua cos/, suafr4euo
TaHreHc rrryr(aHoro Kyra:

tgB *o,: et. ( 8 . 1 3 )

KoesariHs 6y4e nepetryBaru nepeKvAarrnro B Tor\ry Br.rnaAKy,
rKrrro v**1 v*, (8.12) i (8.6) a50 tgp ** < tgp** (8.13) i (8.7).
Toai:

B
( 0 . . < - = f l , .

2h"

ills JrefKOBr4x aeronao6iris Haeirr Ha cyxux Aoporax 13
TBeprrrM rroKpr.rrrsM yMoBa (8.14) :eu.iafiHo BlrKorryerbcr.
Ale rt y rlboMy BllrranKy Mo)Kirr{Be nepeKu.qaH}rJr, rKrrlo
KoB3aHHt xo:ric o6uexeHe .f,Korocb nepexrKoAoro.
ftrepern4auuir BaHTaxHHX aBToMoSinin nafi6inun iuonipne ni4
qac [epeBe3eHH.s eanraxie uanoi nurolroi earu, ocrilrxu
Brrcora hr \ewrpa uac uiAnnu{yerbcr i xoeSiqieHr: nonepe.rnoi
crii4rocri sF{l{x{y€Tbc.f, .

Brarqe BvKopr4crario Aeutro cilpoqeHy po3paxyHKoBy
cxeMy (puc. 8.1). flia aieru cvn G" i P"i, 3 ypaxyBaHr{rrM
npyxuocri ui.qsicKra Bvruvr:rtae nonepe.tuzit KpeH KysoBa,
ynacni4oN rdofo rleHrp Mac aBToMo6irq suirqyemcs e 6iN

(8 .12)

(8. r4)
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3A3HaqeHr4X Cr4J1, rqo IIpI{3EO.I{UTb A0 3Mer{meHHA tgpmqx 1 Yrcn.

3naro.rn cxei\4y niAeicrcu i if ryrony xopcrricrr, Mo)KHa
po3paxyBarr,r Kyr Kpeny Ky3oBa ft yro'rHarn BeJrr4rrr{Hr4 tg$** i
Vnn. ilrrs cyqacnr4x JrerKoBL{x aeroNao6irits KpeFr Ky3eBa
3Meurrry€ tgf|*o* va 3-8Ya i V*, ya 2-3%. Y pospaxyurax
noJro)r(eHr{r qerrrpa l,r'ae 3atrrs,aftuo npufrMa€Tbc.s po3Tarrro-
BaHraM nocepegraui xo:rii aeroraoSirs., a B aificuocri siH l.roxe
Syrn suirqeunil y6ir. Kpina :roro, uig giero Si"ruoi cu.nra na
yxu:ri i nigqeurpantit cnnt Ha noBopori saHralK y r<ysoni Mox{e
nepemiururi4c.fl, rr{o EHKJTT{Kac Ao;larKoBufi :cyn uer{Tpa uac i
3MeHrueurln tgp** i V*r"

finx suenureuu.{ Kpeuy Ky3oBa rrefKoBpix anrouo6i:rin,
u{o h{a}orb n'aKy ni4eicry, 3acrocoByrorb cra6iri:aropu
ironepeqnoi crifixocri"

Fanirue criffNicrr po3fxsAanac-{ e nponosraqii, ulo
KoB3aFrHs Nonic nepe4urot i :a4uroi ocei4 asron{o6im uacla€
oAHoqacHO. Hacnpaeai BTpara crifirocri snu'{aftHo
ei46ynaerrcx e pesy:rurari noflepeqHoro KoBsaHHr rolic
oasiei s ocefi.

Ylrona ni4cy'ruoc:ri uonepeui+oro KoB3anrur ronic
nepegunoi oci niAnoni4ae yuoni t7.11) s6epexerrHr Kepo-
sanocri asroMo6i:r.s. ,flrqo Ao xo:ric nepe4Hnoi oci He
ni4negeHo TJ{roBe a6o ra:ElriBHe 3ycr4nnx, ERol Aopofr{ wata i
ii naoxna ne 6paur Ao yBafr4. To4i ynaoea (7.11) sannmerucx e
taxuit cnoci6:

Pir, *Pr, < Ir?r,.u* = LR"t . e y. (8 .1  5 )

y rlboMy Br{naAKy r(oJreca aeronao6irs crifircirui npolra
floneperlHofo KoB3aFrHr[.

Yrr,rosa ri4cyruocri nonepeuHoro KoB3aHH.fl ronic
sa.unsoi: oci asronao 6ins sa aHanoriero : (7. 1 1)
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pe Plyz - .uac"Izr*a siAuenrponoi cnnm Pi, (1.11), ruo upanaAa€

Ha 3a.IIHIo eicr aeroh,Io6ils' I-{io culy N{o}G{a BI4pa3I4TI'{ 'sK

P.= P,r ' t G . u ' V '  G " a ' @  r r 2
= _ _ _ - - - - _ -  t  .

s . R . L  g ' I :
(8 .  l  7)

Ha saAui re4y'ri KoJIeca 3aBXAIr 4ie suavna raureH-
qianrna pearUi.a ERr2 fiopofrr, ToMy nonu 6i:Ibrn cxunnHi Ao
[oneper{Horo KoB3aHH-s. Koru N ne4yui KoJIeca SyNcymrr

(2R,2 > ER,z ' Qy), 6iqua peaxqix Aoporr{ Iftrz .uopinuroe
uyneni (8.16) i nonepeuua crifiNicrr ilopyuyerbcfi, roMy ll{o

KOJreca TIOqIIHaIOTb CKOB3aTH Uaeirr 3a He3IIaqHOi 6iqnOi CHIII4.

3'xcyevro, KoB3alIH.f,

ronic .flItoi oci asroe{o6i:rs e

6inur He6esne.{Hz},{. Ilpli

rcossaHui nepe4uix rolic
(pnc. 8.2) anrouodilr ilPafHe

noBepF{yTI{cJ{ IqoAO I\1I{TT€-

Bol.o LIeHTpa lioBopory O,
n posraruoBaHoro :riropy't 3a

pyxoM. Bi4qeurpova arllra. Pivt

.fiKa B'{FIlrKae, cnp-flMoBaHa y

6ir npor unexHuir BePTITKtu{b-

nifi cx.rialoeifi rrnu4xocri

Pnc. 8.2. cxeua saHacy il1"fl"r1"?":T"ffJ'-"TJJl:
nepeduix rconic aemoxaa1inn,fr4r{Ho npftn]tgJrerbcrl.

3asoc saallix xonic 6i:mru ue6esneqHufi, rouy ruo

eilqenrpona ckrfia Piy, rr\o BpIHHKJIa (pnc. 8.3), Airoqu n rofr

cawvfir, 6ix, uto fi eeprnranbHa cKnaAoBa I[BI4AKocrr 3anocy

I/'2, slnr';rl'ye fioro. ftr ycyuenH-fl 3aHocy eoaifi rIoBI4HeH

rroBepHyrrr xeponani KOJIeca s 6ix 3aHocy (aue. rlrPuxoei

KoHrypn ronic :napvc.8.3), i pa4iyc noBopory s6i'nsurycrrcx :

R ro R'.

?4 ̂4

p \ .
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Puc. 8.3. Cxeua 3aHOCy saduix rconic asmolaolinn

OAnax qeft uanenp ueo6xi4rro npoBoAuru o6epexuo,
rqod se Br{KJrrdKarfi 3ar{oc y fiporr4ne)Knrafi dix.

v pasi oAuor{acno'o KoB3arrHx uepe4uix i aa4uix xonie
3 OAr{aKoBoro runzgNicrro aEToMoSi:G pyxaer6c-{ Ep.sMonisift-
Ho, aJre s.qifteHroe pyx ui4 KyroM no Konr4rrrHbofo Hanpqruxy. V
rlboMy BHrraAKy ni4qenrponoi cnnz He Brrnrrxae, a:re nporu4i_
.trTr{. 3aHOCy TToBOpOTOM pynboBoro KOJreca ts)Ke He MOXr{a,
ocrinrxra shaiua noJrox(eFrrr{ KoB3Hr.{x KepoBaHr4x r<onic ne
Moxe BnnrrHyrrr Ha rpaeKTopiro pyxy asron4o6irs. Orgo.racHe
KOB3aHlrs scix xoric nafidi:Ibru inaonipue n pa:i froro inres-
cr4BHOrO raJrbMyBaH'rr. Torray 4nx :Sepel*e'Fr_s crifixocri i
KepoBaHocri n ra-nrnaieuy cucteMy aBToMo6i:rx ndyAoByerbcs
xi:mxa cucreM (AEC, CtsS, EBD, CIC), fipr4lrqrdrr po$orv
,4etKr.IX 3 Hkrx po3rn.fiIiyro B n. 5.5 i aa.,ri.
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y HaIu qac Ha psA aBroModixie 't{1( craHAaprHe

ycTaTKyBar*r.s ROTaHOBnrolorb cr{cTeMy 4ltual,riunoi cra6i:ri-

saqir xypcoeoi cril"ilcocd (Cf;C), ruo saOe:uevye ilorepeqhry

crifiricri aeroN,Io6in.f sa 6y4s-xt<I4x y\4oB sa cnoifi cnay:i pyxy'

B ocHouy rJ poSorn noKnaAeHO Te, ulo 6iqne KoBsallll.s oasiei

: ocei.r qe o6epraeux anrouo6i:rs HaBKoJ{o fioro

BepTrlKaIbqoi oci. 3a AOnomofolo AaTtII4KtrB) BCTaHOBJIeHIIX ,v

u*=*r*""*rx $ticu.fix aerox'{o6irx, CfiC Br{3marlae ucro xrerxe

rroJro)KeHH{ i cra6i:risye pyx npl4 3a}Ioci, npa pyci nepieHorc

Aoporolo 1T"u.

,{arqx{r ruei{Axocri odeprauux asrohdobrrs rIaBKoJIo

Beprr4uaJlbuot ooi -- qe ocuoea C,{C, ale, xpil't tlboro' IIJUI

$yuleiIicHyBanf{fi cl'IcreM}'i ileoSxiAui ii inrui:

- AaTqHK I{yTa iroBopoTy pyiiboBof0 K0'[eca, rqo Aae

iu$opmauiro rpo'xpaeKropiro pyxy, fiKa 3aAaerlcx eo;li erra ;

- Aarr{ilK rneuAKocli o6eprannx xonic (niaxopllc:roRyrorbcs

AarrruKr4 AFC), tqo RId3FIarra€ ITrEI'i.4K1erI> pyxy;

- AarlltrdK rronepeqHoro np]rcKopeHus aslouoSins, ilro

p*urTpy. 6y pi-nxe 6i'iHe nepenriuleuHrl a'BroMo6inx (clil

3a3HatII'ITt{, tqo flpl4 oAr{oLlacFloMy KoB3aHui nepegHnoi i

gaAsroi oceil o6epralll{s aeroraoSiilfi ni'4cyrue, Aarql4K

rueu,4xocri oSeprauru "toloBn{l4Tr"', a 3 AarrlfiKa

noilepequoro ilpucropel{Hs c{4frIaJI r{a/{xoAnrb y 6iroH

xepyraunr (EK);
- Aart{IaK Tucmy raunmienot piSmirn, ilIo fiotsuloraJrtB npo

ranrnaisHe 3ycr4n.tirl Ha oKpe}4ux i(or-Iecax aBTOMOoins IIpl{

poScri C&C.

F o 6 o r a C I C : a i i t c H l o e r b c q e r a K H f i T a K I 4 M c n o c i S :
cvrlalrr4 s Aariilxin HaAxo,u-f,Tb B eJlenTpoHumft EK, 3e'q3aHtlii

3a MynbrufiJreKcr{oro ninieio : 6lorou KepyBalrH-fl 4nuryHoru i

aBToMartrqHolo rpaHcuicierc, :silxu eirt o4epNye norouui

Aasi KpyrHoro MoMeHTy AB3, r{oJIox(eHIrJI Apocem'tloi

sacriHxr-i ei4orrtocri npo ysirvfl<neHy repe4a.Iy. ITo qiii caMift

:rirrii CAC MolKc Kopl4ryBaru po6ory 5K 4nllryrra i EK
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aBToMarr4r{Hoi TpaHcMicii. Hanpu KIraD,, "[opa4uru" l-p aHcutc 11

[epeKnroqr4Tfict Ha slrlaosuft pe)KI4M po6oru ilpfi pyci

asroN{o6irs rro cnl43brifi noeepxni.
EK CAC nocrifiso uopinuioe $arruvuy noee4iHxy

aeroi\ao6irf, 3 po3paxyHl(oBolo i, rrcqo eiH eiaxkilxerrcs siA

po3paxyuKoeoi rpaexropii, C.(C nonep:rae ftoro na:a4. I-de

poburrcx .qBoMa urr-flxaMl4: ToqHo po3paxyHKoBI4M

ra-nrrraieurau inauymcoM, IrIo npltKnaAaerbct Ao oAuoro a6o

rinrxox xonic, a6o sN{eHureHH.flM KpyrHoro rrnovreury [83.
fanrrraisHufi iuuylrc nupo6nxerrca upl4crpoeht,

crBopeHlrM Ha 6asi ri4poarperara nporunobyr<cynalsuoi

cr{creMr{ (IIBC), ri4pisHxlovkrebluv', IIIo Mo}Ke sal'anbMyBarl4

6y.4s--axe KoJIeco, roAi .sN y IIEC iunynr,c rro.qa€Tbc.q Jr]4IIre Ha

ne4yui KoJreca.
CAC Bl4rlpaBnse noMI,IJIKI4 eoAi-fl i craSinisye

anronao6im y pa3i 6iqlroro KoB3aHHs Ha MoKpoMy,

Kpr4xaHoMy, rpaeifinouy'lv 6yAn-xxouy Hec[Ipllsrnl4BoMy

uoxpz'mi Aoporu sa scix pexulaie pyxy -- ra;rcuynaHHi,
posroui a6o pyci HaKaroM.

PosusneN{o po6ory CAC y BI4rIaAKy, HarIpI4KnaA,

3aHocy saAHnoi oci (puc. 8.4, a). Aerovlo6inb, IIio uae eaiiny

nonopotnicrr, BxoArrrb y [oBopor is HaATo Bucoxoro

innugricrro, ynacni4oK rloro BvrnvrKae 6ique xon:allHa. I-{e

o3Harrae, rlo BelI,ItIkIHa aulu:rraury aarqvrna o6epraHux HaBKoJIo

Beprr4Kaxbnoi oci [epeBl{tqye ouirynany Be.rIIrr{HHy, i 5K

rriacn@ixye ^tarcvtit craH asroN{o6ir.fi .flK neuopuansnuft.

Cra6inisaqis asroNao6irs zaiitcHro€Tbo.s 3a raKrIM

aJrroprrrMoM: cnovarKy EK 3lvlenmye rpyruufr MoMeHT

ABr4ryrra u1o Ao3BoJUIe s6imuaru no[epeqHi Aona'IHi pearqii'

Nr2 t Rny2, sxi AiIorr Ha KoJreoa s Sory ,4oporrr.
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Fuc. 8.4. Cxeua pyxy aamoao6inn npu prs6omi CEC

flxruo rlbofo rleAocrarnbo An"s npurlrrldeHu-fl 3aHocy'

C"{C anronaarl4Llno lrplafanbMo*ye sonuiurH€ rIepeJIII€ KoJIeco.

fioruvna pearcqix, fiKa BrrHI4Kae, ft."ai crBopro€' cra6ini-
gytsair6Hl{}"I l\{oMeI{T M"n, rnkriT ei5Frosrroc r,naexropiro pyxy,

HIo 3aAaerr,oq. OAHoqacso nig6yuaelrcn ileflKe 3HI*KeI{IUI

nrnagxocri pyxy, i nenlE {IaHa cvrc:uaJry 3 .4a:rqnKa o6ep:raunx

4opirHroe pospaxyHiconift, rIoAul,'IbIrIe BTpyqaHHr,CAC y

KepytsalrH.fl aB:rouodi:iena 6inrrue He no:rpi6lto" Ha pftc' 8.4, 6

rroga€Tbc.s oxeMa podoru C.{C npu sarroci nepe4Hrot oci

asroN{o6in-f, 3 HeAocrarHboro nonoporHicrro. Anropvrrvr

p o 6oru CIC s6iraerb c.fl 
'3 po3rnl{}Iyrun pauiure.

I " 3 " Vmompr B6e pfffttem Hfi fliog#tomlfi{l'l hsT cri fi xocri
AFT@M06AJTS

Brpara uo:,4onxnroi criitnocri BlluBJlfierbcfl B

uepexn4auni astoe{odirs a6o KoesaHlli ftoro xonic y

uosAosxHifi n:rorqnni. Flepexn4anux anlouodins B

nos,qonxHifi nrorunni merIur iuonipne, uix y nonepe-rHili.
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t{afiqacrirue aeroh{o6inr Blpaqa€ cdftnicrn y pesynurari
6yrcynanux qH rro3AoBlKrrboro KoB3aHH.q (cuonsaunN) xonic
nic-nq n'l:gy fioro nraacnigox po3roHy ua uigfiou, ilIo Ma€
cJil{3bKy froBepK}rr0 "

Fo:rxr{i{enao rrpr4-
cropeHrafi pyx aBToMo-
6tns, ua yxrairi (prac. 8.5),
ne depyvra go ynarur onip
Ko!{eHH}o. flepexu4aHnn
Molr{Jrutse siAnocno oci,
.rrKa [poxoAr4Tb qepe3
qenTpr4 (rouxl,r B) 30H
KoHTaKTy sa4nix xonic s

AOpOrOrc, -sKilIO CyMa
rvrolreuris ycix cr4rr i
peanqifi, sxi ,tirurr

niAnouro oci B/J 3a roAr.rHHoro crpinrcoro, 6y,4e 6inrmoro ei4
cyMpl MoMenrin, rqo Ailorr nporra nei.

Ynaoea s6epexeHux uos4onxnroi crifir<ocri safiH-
IIIETbC.'I 'K:

ZI l " r .L  + 1.h, ,  +  Pj  hr  + G .srna '^u* .h,  a

3 G. cos0*^*t.6.
(8. I 8)

IIpu pyci Lra ni4ftonni insn4xicrr i npacroper*rx
asroN{o6ix.s ueneluri, ToMy crznaMr4 P. i F; Mo)Krra
3rrexryBar[. V nronaeHT rroqarKy riepeKr4AaHufi HopMannr{a
peaxqix IR 1 fioporr4 Ha nepeAui xoneca npaKTr4irHo .4opinHrce
Hynro (ER, E 0), i sce HaBaHTilKeHI{.f, aeroN{o6irq
cnpufiuaerrcx saguiur,r KoJrecaMn, rodro IRr2 = G ' cosa' ̂*.3
ypaxyBaHHrrM rlr{x 3ayBDKeHb s (8.18) MaeMo

Puc. 8.5. Cxeua cun y 3azaJtbHoMy
eunadrcy pyxy

, " v

>,R,, S4!,
*"i Ftu"'oo
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flogi:rilnrua o6ulei qacrplHu nepinrocri (8"19) tra cos(tttler.

oAepx{IlMo yMoB}i :6epexeuH.f, rlo3AoB)Ksroi criiirocri 6e:
IIepeKr4.4aHHe

tgd ^u* (8.20)

Maxcalaa:mui Kyrlr ni4fronry, tqo gAarni AoJrarrl cyqacHl

asrouo6ini, snnvafiHo He repeBurqylorb 45". TIpuirHrIBurI4 B

(8.20) (j nnx : 45" , tv:mtrurwrewa hr < e. TaruM qurloM, .f,Klro

Br{cora h, ueurpa Mac MeHIria ni4 fioro eiAcraui niA saAHroi

oci, ro anrouo6i:rb He 3Moxte rlepeKI{rlyrncfl. :na3ar,. OAnar sa

upalrrmqi nepeKI4AaHHt Mo)Ke vigfymrcs., HarIpIaKJIaA, \-

pesynrrari 3cyny Banrall(y Ha BanTax(nifi nnar$opnli na:a4. \-
qboMy Brrrm3iKy yMoBy h, 3 a s6epexeuHx noAoexnr'oi

criftxocri 6yAe nopyureno.
fleperuegaHH.{ aBroMo6i:ix nnepen ilpu pyci ui4 yxu-r }'

pa:i pi:roro faJlbMyBanu-fl fioro rolic Mo)KJIUBe ei4nocHo oci.

.[Ka npoxoAurb qepe3 ueHTpIr 3oH KoHTaKTy nepegHix xo;ric :

Aopororc. Bono rrle Mer{ru iuoeipHe, Hirx [epeKr4naHrul

aeroMoSirfl Tra3a4) ToMy IrIo yMOBa :Oepexerrtq nosAoerrFlloi

crifirocri Ha6y.ue Br4rnsAy:

I
< _

tt-

' a
lcvrt < -' 6 * m a x  -  

rn-
6

(8 .21)

Y lerroeux aBrouo6itnn a = B, d y BaIITDKHI,IX r, 3HaqHo

6inrrue si1 e. Torray n oc'taunix yMoBa (8.21) Bi4KoHyerbct 3

BeJrr{Kr4M 3arracoM. OAnar nacnpan4i asroN,{o6irb rloxe

rreperrrHyrr.{c.f, BnepeA npa pyci nia yx}IJI 3 BenIIKorc

urwr4xicrro nHacniAor riiHeru.Inoi eneprii, .f,KflIo Ha Irrnirx]'
KOB3aHHT KOJIIC Br.rHlZKHe fIepeIUKO.4a

flx yNe 3a3Hailarocr, BTpare noAoBxHboi crrfrr.ocrt
MolnJTr4tsa r{epe3 6yxcyranHx BeAyqltx rconic a60 xos:aHH-q
(cnoe:auru) anromo6iln, r^rcwi't e'ixan nHacligox po3roHy He

1 < /



niAfiortr, uo Mae cnrrcbKy rroBepxHlo. V&roea s6epexenHx
nogAosxHroT crifixocri (ni4cyuricrb KoB3aHHq a6a
6yxcynaHru) (.aue. pnc. 8.5) asronao6ils s saAHinau BeAytII4MI4
KOJIeCaMI4 3alkIUIeTbC-tr -gK :

G's in  G^u  32Rrz "e* . (8"22)

IliAcraeNutuu e (8.22) sanaicrr T,R,z i 3IIarreHHrI, oAepx{I4Mo

G.sin d'*u*394!9+-.e, (s.23)
t _ e * . n g

flolinr,rrvro o6ulsi qacralrr nepi ri+ocri H a c o s G m ax ) T a Er

"  a ' ( 0 _
lo rt' 6 * m a x  -  -

l . - / n  . t 1
Y Y  " O6

Braronann.s qiei yr,nonn An,a KoHxperHoro asrolao6irr 3uIJIe-
)Kr{TE nepru 3a Bce si.4 eeruqnHu xoe$iqieHra 3rlerroHLrfl ex.

3 ornx4y na 6eanercy pyxy 6axano, riloS xossaHHs
r<oric repelyBano nepexr{Aar{Hro. Y qrouy BHTIaAKy y no4ir
6yae 6inrnre qacy rn-{ B)Ku'rr.f, neodxiAsux gaxoAin. Kon:aHrrx
nepelye [epeKr4AaxiHro, rlKir{o

tTd'^u* l t?d'^o* . (8.2s)

fliAcrasueuru e (8.25) suaueuHx lECt,ro,i tga'no, niAnoni$ro s
(e"24) i (8.21), oAeprKr4MO

{8.24)

(8.26)

l{icn.a neperBopeHb

a . ( p "  I
< _ .

L - e * . h s  h r

g
( o _ < - .

h,-s
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Talceirr qr{HOIv , Kots3aHllfl llepe4ye nepeKI4AaIIHtrO',.-qKIqO

xoe$iuieirr 3qenreHHfl p' naenuntli eiA niluoxreuux-e/hg' ts\o

gprao{afrF{O KOHCTpyKTI{BHO B}tKOHyeTbCfr' OAnalc' tK I llppi

posrrixli fionepeqnoi crifiicoc'ri, cnix 3a3HaqlITI4' Iqo'

He3Baxaloqi,r Ha BpiKo[IaHHfi yNIOBw (8.27), nepeKI{AAIIIItI MO}Ke

rig6yrucx, tKu{o KoB3aHHt r<olic odrr'texeue fiKoTocb

rreperIrKOAOIO.

E"4, Bmnmn ewenJTyaraqift HMx @ancropEs
Ha crfr ffi Kfr crb amTeinno6inn

3 qlacrleuurdx Sax:ropie, ilIo :tviiurororrctl npi'I

ercnnyarauii aetonno6i:ri, ua srifiricrn tTot-3t^-vipoto

"rrotuua 
rexni'iuflfi craH IuI{H i rarlNrisHol crlcreMll

(ranrrwi.nni nnexanisMn) [ X 5]'
y rulipy 3HoilrelrHs IlporeKropa TITI4I{ 

"oltp*I-"117
3qe i l IeHH- f l ro r i i c3Aopof0 lo is6 in ruryeTbc.grN{oBlpHlcTb
Giqnoro 3arlocy. Koe$irtieHr 3r{enrerinfl rrrvrtrrl' ilporeKTop

sro! snoruenuft Ao rloBHoro 3HI{KHerIHt placyHKa' uafixe

"o"*i 
uesurrafr ei4 roesiqienra g'reriJleHnt nonoi rrInH]I'

Henpanu:mHe perylloBanHfl rannl'tienlcx Mexauiss{iB

Moxe Bt{KJrI4Kar}4 pisny Benilqmuy rariruisuxx MoMeHTIB r{a

n"o*"u" npaeoi i nisoi croplu anroMo6ins' a BI'IHI'iKJn4fr xp-I4

rlboMy rloBepranbsnft uonneur npI{3BeAe Ao BTparI{ crlltKocrl"

fr.piu"o*lptoit"u ra:nn'lisuux :tn 
Ha rlepeAHlx Konecax

He'e:neulriura, nix Ha raAuix' ,lKilIO s asroN{o6in"I

3a|albMoBal{oJl I{ i l Ieo,{ue3aAneKoJIeco,HaIIpI{KnaA'I IpaBe

io"u. p*t 8-6, a, Bor{o 3alnrpuxoeaue)' a lPYre Korl{Tbc's

ninruo, To aeromoSinr 6yae ni4xznxrracx npaBopyq BiA

npxuoniuifiHoro PYXY'
Biacranr S sia ueuTpa Mac Ao 3araJlbMoBaHoro KoJIeca

nprr IIboMy 6y4e sneHrryBari4cs' a orlKe' 5yo" 
-'Y-:l11lrarvcn

ft ronepralrnuil N{oN'IeHT, crBoprorlaluir crlJloro iriepuii Pi'Y

pa:i rrecnpaBr{ocrl oAHofo : uepe4irix ram'tlistiux MexanisNais
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KIIIO

uo
rrpr4
DIO'

oxe
r0c6

npll
poio
'EMI,I

rbe.g

ilcTb

cTop

.ftxe

3MiB

3 H a

rppl

lcri.

ecax
6ilx
paBe
Tbcg

BIA

JIECA

Tptcfr
) , V

3MlB

(puc. 8.6, 5) aBroMoSinb raKox 6yrc r.i4xnnflTprcfl, BiA
np-auoninifiHoro HanpsMKy pyxy. O.qsax nnetie MoMerIry B
upoqeci pyxy s6irtrruyerrc-4, rqo crrpus.€ noAanbllroMy
ni.uxunennro aerolao6irs e 6ir.

Frac. 8.6. Pyx aemouo1inn npu zanbwyeauui 3 Henpa*unbHuM
p eeyilo s aHHnM z anbM i eHux u ex aruisui e

Kyrone eiAxuJreHnfl asroN{o6irs, rqo 3pocrae si
g5i;mnresssvr [oqarKoBoi lusla4xocri faJIbMyBaHHs npLI
HecnpaBHoMy nepe.4HboMy fanbMi, y ri,rrNa pa:in 6i:iuure, Hix
fippr HecnpaBHoMy 3aAHboMy ramnti [15]. flpznycu,rnta
Hepienorvripuicrr nrix KoJlecaMlr o4Hiei oci aerouo6irs He
rroBr{}rHa rrepeBr4rrlyBarr4 15% uafi6imruoro 3}rar{elrH.s
rarsrr,rieHoi cvtxu 17 I.

iloai6ne rBHrrIe Br4HI4Kae e pa:i norpann-rHus xoric
oruriei oropoHlr 3araJrLMoBaHoro aeronao6irs Ha cnlr3bKy

,4in*ucy Aoporr4, ro.4i .sn KoJreca apyroi cropoHlr 3naxorsrbc{
Ha rroKpr4TTi g serr.{Kr.rru 3HaqerrrtrsM p,,
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flouepeuua crifixicrr IrpH ranbMysanni TaKo)K Moxe

6y:ru uopyilIeHa r{epe3 HenpaBplxbImfi posruo4in nanlraxy n

rcysoni, iqo nplI3BoAI{T6 Ao Iro.sBI,I [oBepraJrbrloro MoIvIeHTy,

crB oproBaHoro cr4Jrolo iuepuiT.

8"5. Bnnpo6ynamnf; Ha criftxicrr

fIiA .Iac pi/xy aBTorr,ro6inq n pisHHx yhroBax IIa Hbofo
Brrrrr{Barorb, 3 oAHofo 6ory, KepyBanbHi nnnrana, ro6lo lii
uo4ix, g isruoro - :6ypronanr,ni snrusu (: Sory 4oporia i
nonirpxHoro cepelosaua). 3alexso rig roro, sK pearye
asroMo6inr ira qi eSypronanH-t, fiofo pyx Mox{e 6y'rvt crifrxuw
a6o necr:ifrrnu. Criftxictr anrorraoSins ricso noB'.s3aua 3
treponaHicuo, ToMy ilIo r{HM BIIrqa crifrxicrr, rlrrvl Si.usrua
i,trosipuicrr Ha6nHxeHH-s $arrra*iurnx napauerpin pyxy
aeroNro6ifis,qo aift eoAis.

Branpo6year{H.r anroMoSi:ris sa crifrrcicrl peruIaMe}I-
rosaui siAnoeiAnuhala HopMarHBlIr{MI4 AoKyMeHTaMI4 i
OTaHAapTaMI4.

Cnouarrcy ruupo6oeyrorb aBroMo6inr Ha ronepeqHy
(craru.ruy) crifiricrr Ha crenAi s nna:rSopMoro, lqo
r-raxr4rrs€Tbc.f,. Aerolao6inr ycranoBnroerbct ua nnar$opui i
raxpinLloeruc-a npucrocyBaHH.sMI'I Attt crpaxyBaHHt. [a.ni
nrlar$opua. ilocrynoBo Haxlulserbc.s s iurepnalauu Kyra
Haxuny ( 5", ax no noqarKy niapzny ni4 onoptloi noeepxui
rconic oArriei cropoHl{ aeroN{o6i.nx. Y,npoueci ultupo6yBaHb
npr4 KolKHoMy rlonolreHHi rurar$opnrlt nnuiproiorb KyrI{
HaxlrJry u:rarSopur.I i Nyua Haxl{ny aeroNroSirs y ABox
(nepe4Hroruy i sa4nrol,ry) nepelziHax. Y, 3aKrroqHoMy
noroxei*ri unar$opuu, rqo ni4nosiAae Kyry nepeKI'IAaHHfl
asror,{o6irr, Ao4arKono rultiprorors 6i.IHi 4e$opnaauiil ruuu
xo:ric, uo HaBaflTaxyrorbc.s. 3a' orplII\{aHI4MI,I .4aHI{Ivfi4
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o6'{HcnrorcT6 r(yri,r KpeHy nlnpecopeHof tqacu i Nyr KpeHy B
qeurpi uac.

Oqinronaunfl. crarrqlror crifrxoc:ri anrotro6inx nporra
nepeKrrlaHns sAificHroerbcr rrrJrsxoM nopinHxuu.fi orpr{MaHr.rx
B errurrr4H noxa: Huxie crifr ro cri 3 r{opMarrr Brrr4Mpt 3HaqeHHqMH,
rreoAHaKoBvrMrr NrA piaHzx raleropifr AT3.

floxasuNxa crifrNocri irporr{ ilepeKHAaHH.s (V.r) i
KoB3aHHr (V.) Br.r3naqarorr nia qac pyxy anrouo6ins
KpyroBr4Mr4 rpaerropixuv : pa4iycoru 35 i 50 u. 3a":rexuo ni4
xareropii AT3 i THny Aoporu ursu.qxicrh r,{o)Ke srvriu,'oeau4cx
eia 30 ao 45 rclr/roA vapagiyci 35 u i ria 35 "4o 55 xna/roI Ha
paaiyci 50 M. Vnronaura nanpcl6ynaur nepe46a.reuo, utro
anrouo6im pyxaerbcs rpaer<ropiero rla cra:rifr ruua4xocri nprz
xesuiunifr noAaqi narrnBa e rtrn;riu4pr.r ABi.rryfla" Y r<otxHouy
saigai peecrpyerbcx runu4xicrb aBToruoSilx, Kyrrr rrotsopory
pynroBoro KoJreca, 6iqse npucKopeHHr aBToMo6i:r-r e MoMeHT
ni4pany Koneca si,u .uopofll, Kyr Kpeny. Bi4pian KOJreca,
BlrxoAr4 aeroN{o6irn 3a uexi Kopr4Aopy ni4suavarorrcx
cllocreprraqeM, rrlo 3r{axoAr4Tbcs. rra lirisHrli naupo6ynanr
rr03a aBToMo6ineu.

Flacrynurzrr erafroM e BZ3HaqeHHs rpanuuuoi
runu4xocri V*,3a.sNoi suulzlrae nofieper{rre KoB3aHHx i rypconi
KoJri.mauH.rr asroN{o6irs. flpll rtrsoMy anrouodinr BHKoHye
sa4a:uuit posnairxoro MaHeBp (cxelra poouirrra bnragma Ao
rloKasar{ofo Ha pvc. 7.20, 6). y MorvreHT [epgrr.ruaHFr.rr
nepe4uinau KoJrecaMr{ aeroN{o6irg uexi rvrixc linsHr<alu I i 2,
soaifi :ninrH.te rreAanb KepyBaHH.fi noAaqerc rraJrr4Ba I rroqr{Hae
rloBeprarr4 pynboBe KoJreco Anf, Br4KoHaHHs Malrenpy. flepe4
saniroer4Nru :ai'aAaruu Br4KoHyrorb nonepegHi sai':42 ^nfl
BrBHaqeHHs rxBr,rAKocri, upz qrift no.ruHaerbc.s roneauux, i
no,qiia suyureHufi froro Kopr{fyBara, a raKor{ rypconi
KoJII4BaHH.{ aeroNao6irrs. flovarxony uinz4lcicrr :anixoszx
aai'sais npafiualorb Ha 5 ru/roA MeHruoro eia xinuesoi
ruera4xocri uonepe4Hix :ai'sais. y HacrynHr4x saisgax
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rxBr4AKicrb e6inrruyrorr s iHrepra:rorra i-3 xhn/'{' Y npcrieci

nunpo6yeaur nnuiprororn i peecrpylorr runu4xictn &BTo-

rr,ro6ins Ha 4inxHqi I, Kyr rloBopory pynboBoro l(oJreca;

MOMeHT nepeTprHaHHr rrepeArriuu xo:recaMr4 atsToMoSi:ls rvrexi

rvlitx Ainxur<anau 1 i 2. Fe:y:rnTaToM nnupooynallb e sHAr{eHH.fl

nqarcraualrHoi (xpurilunol) urnli4rcocri f/*, IIIO siAnosiAae

ilotraTKy llonepeqHoro KOB3AHH-S "

Aani Ba3naliarorb rpaHI4t{Hy IrisuAxicrl pyxy npl{

suxonaHHi anrono6ileM Marienpy nepexoAy : o4niei cMyri{

pyxy na cyci4nlo ("nepecranxa"), fipi4 sItifr no*{u}Ia€TbcJ{

norlepeqHe KOB3aHFrr. cxeua posuirrue nunpoCnol AinsnHn n

ocHoBHoMy niAnoeiAac uaseAeuifi ua pnc.7 .22, a'

Konrpombmfr sa$Eedramrflq E sam$4arumm

ffis}S eeMeBT@peBfrpKe{

1 . -f,xllrr,ru rroKa3rrr{Kanru or{isroernc.s crifi xicTb aBTpI\4O 6tStx?
,2. BusHa"{re KpHTHT{Hy rusuIxiCrr 3a yM0tsO}o ilepeKpIAaHI{-{

Irpll ycraneHoMy pyci an:roruodins Ha rloBopoti uo ;1opo:i,

rrlo Mae rtorlepeqHi{fi Yxnl'
3. Bugsaqre Kpr4Tilr{Hy ureraArdcrn 3a yr\,roBo}o KOB3aH}Lfl nl?i4

ycra.rieHoMy pyci aeroNao6infl Ha noeopori, uro Mae

noilepeqFr{rt Yxrnn.
,4" KossaHnx sxol oci anrolto6ils e Ci:rcru ne6eene'{HuM?

5. Y vorrty nonsrae ilplrHulrn poSorr'l clrcrelvfiI Aullauiqsoi

cra6irisaqii (CAC) anrorrao6irirl?

5. BusHaqre yMOBy S6epexeHux rlo,4oBxlih0i srifrrelcri

aBroMo6i.llq no ilepeKlrAarlHlo i rosgaHuro?

L -f,ri ercunyaraqifiui $axropra BrrJlI{BaIOrb sa criilxicG

asror\,{o6irs?
L Busrraqre MaKcl4Marlbultit liyr iloneperlHoro yxnny Aopofil,

no xr<ir.i ae:rolvro6inr, YA3-31512, uo nrae hr: I,374 xr i
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B : 1,6 M, Moxe pyxarvc,s. upauoniuifrno 6es nepeKu-
TA}IIIA.

9. BzsHaqre Kpr4T[rrHy rusulxicrr 3a yMoBoro [epeKr4AaHHt
asroMo6im MA3-53371, llo rrae hr: I,4l M, rrpu pyci no
ropv3orrrzrnrnifi 4oposi ua nonopori pagiyconr 30 u.

10. BnsHaqre Molrrrr4Bicrr nitfioMy aBroMo6ins 3LIJI43 1410
no *rixrdfi 4oposi nia KyroM 30' 3a yMoBaMrr
nepeKprlanns i cnosgauufl., flKrrlo hr: l,l M,'a ni4craHb
saAnroi oci Ao ueHTpa vl 'c I,2 w.
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Foe&in 9. nP0XIflHIeTb ABTOMOEITIR

9*1, &qinnfr nomasrumF(*t

Ifp oxid ni c wet & e m o flt o 6 infi - KoMrrJreKcHa BJracrrmi cm.

l) aemouoSini o6aeuceuo| npoxiduocrni AsosicHi n
rparicui 3 HeBeAyqorc ilepeAHboro ricclo (ruuy 4x2;6x4),
npr.r3r{aEeni 4lx eKcrrnyarauii ua 4oporax i: TBepAr4M
noKpr4TrqM;

2) aemouo1ini nideurqeuol' npoxiduocmi - lsoeicHi i
rpunicHi s yciua BeAyrrr4Mu ocsMr( (runy 4x4 i 6x6), rqo
KoHcrpyKTi.tBHo .{eulo ni4pisn.arcmcs niA nepuroi rpyrur.
3eu'rafiuo raxi anrotro6ini creoprcrorbc.{ Ha 6asi
asrolao6irie nepuroi rpynr4. a ni4eurrleuHx npoxilsocri
sa6esne'ryemcx [przBo,qoM Ha eci Koneca fr inrunuu
KOHCTpyKTIrBlrr,rMrr pilxerrH_f, Mlr;

3) aemonro'ini eucorcoi' np2xiduocmi, rqo uarorr cneqianrne
KoMrroHyBalrFr.fl a6o xoucrpyxqiro uorupunicHi a6o
Sararosicui s yciua BeAyr{raMr.i oc.f,Mr.r, a raKox(
ruanirrycenz.rni fi anronro6i.ni- aru$idii.

fipoxi4uicrr uoginsgrrcx ua npo$inury fi onopno_
svinuy. Irpo@inuua npoxiduicm, xapa*reprr3y€ Moxlznicrr
uepe6opronarrz Hepinuocri u:rxxy, neperuKoru i nnracyn arvrcfr.
u Heo6xi4Hy crvryry pyxy, Onopuo-svinua npoxiduicmu
Br43naqa€ Moxnneicrr pyxy n noripureur4x lopoxHix ymorax i
no 4e$opnroBaHnx rpylrrax.

flpoQinrHy npoxi4Hicrr ae.rol{o6irie oqiurorcrr sa
TaKHMrr [oKa3rrp{Kautr [8, 20]: aopoxuilr upocnirou, nepe4rriu
i salHin{ 3BtrrcoM, kyroM nepelnboro i ra4uroro 3BHcy,
uo4onxninr pagiycou npoxi4uocri, nafi6inr,uriax,r KyroM
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noAonaFroro yxrrJry, uair6tnbruHM KyroM rloAonaHoro
KOCOrOpy, BepTr,rKarIbI-IUM I rOpI43OHTaJrbHI,IM KyTaMI4
rHyurocri (nrasuauarcrb ct AJLfi anro noi'a4in).

,{ocam qacro Ao rroKa3Hrar<in npo$irnnoi npoxignocri
anronro6inie AoAarKoBo niAHocsrr uonepeunrafi pa4iyc
npoxi4Hocri, xyr fiepeKocy uocrin, xoe$iuienr s6iry c.irixie
nepe4uix i saAHix r<onic.

fiw anronroSinie niAruqenoi npoxi.4nocri
rrora3Hr4Karvrn npo$innHoi upoxiAuocri e ruHprrHa rloAonaHoro

B noneper{HoMy Hanp.flMKy poBy i sllcora nono:rasoi
lpauHuuoi fi eperrrKoAn.

{o ouopHo-s.{iuHax napanaerpin npoxi4uocri sarexars
rari oqinsi nor<assnxu: s.{inHa rara, r<oe$iuieHr srrinHoi earu,
rrr{ToMa noryxnicrr, notyxuicrb onopy KoqeHH}o,
uoryxnicrb oropy pyxy, noryxuicrb yrBopeHux xonii, noBHe
T.sroBe 3y cvrfirrs,, eiroHe r.sroBe 3ycLIJIJI.[, xoe$iqieHr simi{oro
TflfoBoro 3ycr4nm. Inoai Bl4Kopr{croByrorr, rarcufi. AoAarrcosnfi
rrora3HliK, qK TncK rolic Ha Aopory.

,{na noeuoupuri4nnx asroN{o6iris ocHonHHM rroKa3-
Hr4KoM oilopHo-3qinnoi npoxi4Hocri e rtroBo-runn4ricHa

xapaKTepr{crr.rKa na zaqarriit ainssqi AopoI'H, rIIo BI43Haqae
galexnictr nrarouoi cr4Irut ̂tflrll Ha faxy ni4 urnH4xocri pyxy

Ha pl3HHX fiepeAaqax.

9.2" flpo$frnuma ffi poxlgr{;erb anron'is6inq

llpo$inrHa npoxi4lricrb 3aJIeNfl4Tr eiA KoMrrouyBarrHt
anrouodi:rs i froro reoMerpnqHux naparuerpir, ilIo
Brl3Haqarorbcs 3a KoMnoHyBaJIbHIdMI4 KpecJrerlr{fiMr,r a5o
rur-f,xoM nunripy HarypHlix spaer<in. Yci nranripu npotsoA.srbcfl
npta rroBuoMy HaBaHTaxeHni asroMoSirfl Ha ropl4seHramHifr
nnoula.uui 3 TBepIr4M i pinHnna noKpurr.sMrz. leovrerpzuni
rrapaMerpa npoxi4Hocli nolca:aso ua pzc. 9.1.
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P vc - 9 .1 . feoa empuuui nap at rempu np oxiduo cmi aarnouo d inn

f,opoucnitt npocefurc h ni4craus eia onopuoi
nonepxHi Ao uafi6itrm Hzsrxoi Tor{Krr u*ro*o6ion,
po:raruonauoi rvrix Koriecal"frr" 3eu.rafiHo rle ToqKr{ uil
KaprepaMr{ roJroBFrrax nepeAaq BeAyrrr{x naocris i n nricq.qx
po3rauytsaHHrr pecop. fopoxuift npocnir Ba3uarrae
MoxrJrr.{Bocri pyxy 4eQopvoaaH}rMr{ AoporaMr.r i nogolaHux
30cepeA)Keiri{x IIepeilrKoA.

Wepedwirt Lo i eaduirt L, r*EEcu (pmc" 9.X)
Bl43nar{arorbc.fl ni4craHuro si,4 xpafiuroi TorrKtr4 KoHTypy
uepe4nror (sa4nrof) eacryuarcvoi qacrr4Hu fro noexraFri
asroN{ooirr Io rrJrorquHr4, rrlo neprreHAr.KyJi.flpr{a onopuili
noBepxHl 1 npoxolr.rrr r{epe3 rleuTprz nepe4Hix (saaxrix) xolic.
r{nrr'r uenuri 3nwcm, Tr4M MeHilr inronipnoro € BTpara KoHTaKTy
Koinc 3 rroBepxHero nprz nolo.lasni neperuKoA.

Kyret nepedwbaeo yt i sadrunozo yz sswcis Bu3Ha.ralorbc_s
ivrix ouopHoro rroBepxHero i nnonqanorc, ,qorT,rrtHolo Ao
oKpyxc{ocrel"r goeHiuruix lianrerpin nepe4Hix (sagHix) xo:ric i
'ovqi Kor{rypy nepe4nnoi a6o sa4Hroi qacrzHra as:roMo6irs.
Bosu xapaKTepr{3yrorb Mo)KJr}rBrcrb rroAoJraHFrr fieperrr*oA 3
KOpOTKT'rMI4 niAftOlrauu i cnycrcavu. ynv 6inrnre KyrH 3Br.{cy,
TI.IM Oi:mrra xpyricrs KoporKr4x Hepinnocrel-r, ulo Aonae
anrouo6i:6, He gaqinaroqra Bucrylarcqr.rMr.r qacrr{Har\{v
nepinuocri npu n'is4i i s'i'3ai 3 H6oro.
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trlosdosncniil padiyc npoxidaocmi Rnp pa4iyc
yuoeuol qralin4puunoi lorepxHi, uepes .rrKy atsToMo6ilr uoxe
npoixarra, He saqinaroqil ii uafiHlrx.{orc ToqKoro,
po3TarrroBanolo B froro cepegnifi rouqi. rluna nrenure Rro, T:utM
5imru xpyri nepisuocri Molrce rroAonarr4 aeroN,rodim.

Tunoei 3Ha-.reHHfl AoporiHboro npoceiry, xyrie
rrepeAHboro i sa4Hroro 3Brrcy, rroAoB)KHboro pa4iyca
npoxi4irocri uane4eilo s ra6n. 9.1.

T'a6nwls 9.1 - feoue'rpuvui rapaMerpr4 upoxigHocri
anrouo6ins

Tnn anrotro6in-s

Benn-
quHa

,4opox-
HbOIO

rrpocBlTy
h, rtrvt

Kyrv snuciB rrpu
rroBHoMy

HaBaHTalKeHHt,

fpaA

Pa4iyc
IIo3AOBX{-

nroi up<l-
xi4nocri

RoprMriepeAHlrz
T t

3AEHlU

Jierxosufr 160-210 20-3s T5--25 24.s
Banraxnufr:
ua:roi i cepe4Hrol
nanraxoniAfrona-
nocri (tr.5-5 r)

20016A 35=55 20-30 1,5-3,0

eenrzroi i oco6-
ffzeo serr4roi
nanraxoRiaiitoM-
uocri (8-12 r)

270-300 30-40 2A-35 3,0-5,0

sucoroi
upoxi4uocr:i 250400 40-50 30-4s l 5 - 1  5L 2 r  r t J

Anro6yc
(AonxuHa ni4 7,0
no 15,5 rur)

240-27A 10-20 8-13 4,0-8
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.{X aaldi"nwwa wfr xywz wod ons w oa o mid {to.m3r saxexrars ni"4
l"ffoBol-3ycI4IuIf, q{c po3BI.{BaeTbc_s EeAyrtHMH KoJTfCaMr4

aeroMoSi[s i sil Kyra froro nos,zlonncur,of crifrrocri, u{c)
Bfi3Fraqae r,r<lxrnunicrb rreperu4rar{Hs uIoAo sa4unoi oei.

Asroruo6ini Ii anronoie4n s/{arF{i uepeSoprcsanlr
t-ti4r'ionaa npu q - 4,6-0,7 raxor xcpyrocri: anronorsgn 3
FteilonFlollpuBo4r{urlrp{ T{rBqa&rI4 11...13"; oAuno.rni
llenoBllorrpueonni aBt'onao6iri - 2{).. "25"; anlcnoi':ga 3
IIoIlHonpI4Bo.uHXn4M 'tfrTa't.a.\/ru tr 5. . "20"; nonuonpllno4Hi
anrouof i i .n i  -  27 . . .35"

I{opwratxnuiavri.l Aonyn{eulaMri BM3HayeHo, u{o
anronor:4a uoszr-rni mepeSopronarn uigfiorua i rBepJlolo
ciiopHolo rroBepxHero He MeHrrre 18% (10,2,"), a orpenai
ii*'rcuo6irt - 25% {i4"i"

N u#, 6 in w r,se ae ft xy m ye s d a n aw o zo s s wp o ns o 6 in e* t Ft:o c o e opy
Rr{:JHariaelr}c}? yn4onaMr'{ criiir<ocri pyxy nc} neileKr{Aarruro
It{!i*o,, > vla ada KoB3ar{}i}o tgB^o, > p" (ein po:rnxuyurui
y  u . 8 . 2 ) .

Kyrn ew,jtwwoceaai v aepwaam*rcuwi{t Pr 1 zspttlot*-
,tpe#npowi{a &z ffinow,qwts#r xapaKTepi43yxorr, npoxi4ilirrb aBTo-
noi:4a no uepinnocr'.sx irrmxy, r.aarnicrn froro go nonoporin i

BI43HAI{AX}TE C-'I KY'IAM}I &{OX"

JII{BOrO BXAXI4JIe]IH,I AI{UIJI']

npmqefia sin oci 'rs]rJroacr-

3r{rlrFnofo npr4cTp0ro aBTo-
rro6irs-rxra..ra (pnc. 9.2).
Ars ciAensHorc; aarouoi'sga
KyTI{ THyTIKOCTI tstmHAr{a-

rorbcfi ni4uoni4nnnau rpa-
I{I{{IHAMI{ ilOIOi(CHH-SMI{

uosllosxHix ocefi aBTos{o-
6inx4 sr a'ra i Haninupi.{qeila
y Beprunannnir"r i roplr:c*l-
ranssifi rT.rrou{r{rrax.

Fwe" 9.2. Cxena aysnia
z u.y"t t<o cwt i a atrt o n ci's d a
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Hopu ar:ranHr{Mrd Brzxlorah4l4 AJls upr.ruinurax anronoi'sgi n
s gnoeicnmn{ nprqenoM 3araJrbrrorpaHcrroprrJoro npr{3naqenHs
KyrH fHyrrxocri y Beprr4Ka.rrr,nifi nnouluHi uosuFrHi 6yln He
MeHIIre +40"; a B Fopr.r3osralusifi n:louquui ue MeHrrre +55";

anfl cigelrnxx as:rouoig,4iB Kyr nepraxannuor rHyurocri
IIoBHHeFT 6yrlr He MeHrue +8"; a Kyr ropr.r3oHralrnoi rHyvrcocri
+90"

flonepeuuzia pndiyc wpoxidwocmi R.n (puc. 9.1) -
pa4iyc qnriunpa" rrlo e Aocrarniu Ao roric onHoro nrocra i
npoxoAr{Tb r{epe3 TorrKy KoHTypy suxunoi qacrr4rrr.{
aeroNao6irs, Br43Hauae npoxigHicrb qepe3 uepinHoc'ri, ilrrpr4Ha
xirux nop'.rrrrrHna e xoliero asroNrodin-x"

Ky:r nepexocy uocrie { (puc. 9.3) nusnaqaerr,c.s sK
cynra x,vtia rrepeKocy nepeA[{boro i eagnnoro nrocrin ni4nocHo
ropr.I:ourauruoi unoilIr4Hr4" Biti xapaKTepr.Gye :"4aruicrr
au:rouo6irr rrprrcrocoByBarrzo.{ go nepinHocrefi lricrlenocri
6es yrparv KoHTaKry roric s rf,opororc. Kpina roro, nepexic
ocefr negyvl'tx xonic Br4KJrr4Kae nepepo3fiolir HaeaH'raxerrb Ha
KoJreca, rI1o 3a na.seHocri ssr.r.rafiHr4x au$epeurriarin
rrprd3BoAIdTb .r{o 3HaqHofo 3MeHrrrerrHs TtroBoro 3ycr,rnJur rro
3qefi.leHHTo i :tlnxenuro npoxiAuocri.

Puc.9.3. Cxeua xymie nepeKocy
uocmie aemouo1inn

i ,
{ :
t
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8tlc1t?t{t nodonuwo'i zpwuaewwoi nepewaxodw. Moxcnrantc:rr,

noAonaHHt poBy BI'i3lrarlaerbcg r{HcJioM I po3TaIlIyBaHHsM

MocriB, po3MipoM KoJIic i no;roxesntM llenTpa Mac aBToMo-

6ins, 3a 6ason. fllx lnoeicHrax i rpun"icultx anrovo6i:rin

IJ I I Ip I IHanoAonaHo|opoBy3aJIe I { I4TbBl "up0sMlp iBKo] l l c "
BuupodyeaHHt noKa3ylorb, luo r:ari asrolaoSi.rii eAarni i{olaru

pin : rvriqui4Ml,I KpaflMI{ IIrI4pItHo}o ro i-tr,3 pa4iyca Koileca

(aenrari sHarleHllfl xapaKrepu3ylorh aeiro],{o6iili s yciua

FeAyqvMII xolecamn).
Bucota /zo, uoAo:rasH.$I aBlo-

lroSineu noporoeol ilePeIIrKoAH
(puc. 9.5) 3arlexrirb sAe6iJrrmoro
ni4 posnripis roreca i rneP4ocli
Kparo ropory" MaxcnuanrHa
Br4COTa nO.{OnaHOrO HerroBllonpl4-

BoAHLIM aeroN{o6ireM nopory

craHoBrlrb 0,3-0,5 pa4iyca I(oJIeca,

a rroBIIonpuBoAHI,IMlI 0, 5-0, 8.

Koe{riuienr s6izY
cnidie nepedruix i sw$wix
xonic rys : BcnlScs, (Pnc.
9.4) (t" a", i e", - rrJuptr-
Ha cni4y sa neperuriuu i
3a,4H1MLI KOJIECAMI{

niAnoeiguo).I{uu 6nmx-
'tuit 11",{o oALI}IUql, Tr{tr{

iuensrnfr onip pyxy
aeronao6in { H& Aedrop-
MOBaIIOMy rpyl{Tl.

lllwpsana poay i

Puc.9.4. Cxeua dnn eusuaqeHun
r<oe$i4ieumie z6izy cnidie rconic

Puc. 9.5. Cxetwa nodo-
naHHn KOI?CObI nopozo-

eoi'nepewrcodu
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,4r-f, asroNlo6inie niAnulqenoi i sucorot npoxt4nocri

o6os'sgrosl,IM e rawz;it ilapaMerp, sr rlI'I6I4Ha noAoJlaHoro

6poly, qo 3iIrexI,ITb sia xoucrpyxqii aeroNto6irs. flpz

siAuoniAnoMy KoHcrpyKTI{BHoMy nuxonans i r tu6ull.a rroAo JIa-

noro 6po4y Aoctrae 1,6-1,8 v.

9;3. OnopHo-BqinHa nPoxiAxicru

Onopuo-suinni rapaMerpu aeroN{o6in-{ xapaKTepl4-

3yrorb fioro npoxi4nicrr uil uac pyxy 4e$opruonaHllMrr
rpyuTaMr4 (nicor, pinnr, sa6oroqeHa uicqenictr ra in.).

.{nx oqinxu onopHo-3tlinnux napallerpin cKopficra-

eMoct yMoBaMI,I MoxrrnBocti pyxy (2.22) i Q.24), rpllnyc-
THBrrrlI ulo aBroMoSinr sAificrrroe pinnorripHnfi pyx 3 HeBe-
nrrKoro mnriAxicuo (Pr= 0) no ropu3oHranruifi 4opo:i:

P r < P * < P e .

fliActasnsuru y Bllpa3 (9.1) 3HaqeHFIs cvtn P6 P*, r Pe,

0Aepxi,rMo

G . f <
M " . " r ' r * ' u o ' U ^

!  G r o ' Q  ' (e.2)
t d

re Grr- Bara, u1o rrpnfiaAa€ Ha BeAy'ri xoreca aslon{o6ijix'

l{oAinunmu nci cr<.na4oni nnpa:y (9.2)Ya G, o4epxzvo:

(e.1)

(e.3)t .e;#tusK,, 'e,

Ae It., : Gr'/G - roe$iqiein s'{inHoi BarI'I, ulo BBaxaerbc.tr
uafieaxnusiruuvt noKa3HI{KoM onopuo-3uinnoi npoxi4nocri
asroNao6ir fl, (ra6n. 9 .2).
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.fi<qo P- : 0, T0
M u . u * . u o . T

r a ' G

Ao3Bon.f,e (9.3) :anucall{ B ocrarorrHoMy BI4uqAl:

f  < D < K , " . ( p .

Orprauana $opuyla Ao3Bon.se ouinzrn 4iro ptsHzx

$arropin Ha onopno-:-rinny npoxi4Hicrr asroiuo6irs.
3 rureroro niAnilqeHHa r<oe$iqieHTa K"u i, orxte, nonin-

rrreHH.s npoxiguocri, Ha 3a4Hro Begyr{y nicr nauraxHoro aBTo-
iuo6inx posnei4irxiorb Bexury rracrl4Hy naru (Alx asrol{oSiris
4x2 - 2/3 na ne4yvi Korleca, Anfl aBroMo6inie 6x4 - 314)
nopienmo 3 ilepeAHboro nicco i :acrocosyrorb.4Bocxrt;ri roleca.

Talnt:qs,92 -3rraqeuux xoe$iqienra sqiuHoi naru 4n-a pieHux

t *

G
0, ir1o

(e.4)

asrouo6inie i pisnoro I{aBaHTaxerIHt

Trau anrouo6irx Ktu

Jlerxonrafr , 3aAHboIIpH-
no4Huff, KJIacI{qHoro
KOMIOHyBaHH{ rIpI4
HABAHTA}KEIIH1:

2 aco6u Fra nepegHboMy
cnainiii * 6arax 160 rr

0,46-4,41

5 oci6 * 6arax 40 xr o 5?- f )  57

JIerrconiafr,
nepeAHb0rpuno4nraii,
npu rraBaFlTax(eHr{l:

2 ocolvt Ha rrepeAHboMy
uuissi * 6arax 160 xr

0,56.-4,64

5 ociS t- 6arax 40 xr 0,50-0,54
BasraNnuir.4x2 r 6x4
3 OCbOBHM HABAHTAX{EH-

HflM MeHure 60 r<H:

IIOI]OXHTH 0,50-0,55
rrpr4 noBHOMy
I{ABAHTAXEHIII

0,72-0,76

Anronoi'aA: 3 OcboBI4M I-IaBaI{Ta}Ker{-
uqr'r 60 xH nosuicuo
saHtaxeFrr,rii

a,40-4,43

3 OCECBHM HABAI{TAXEH-

nsu i 00 xFtr uonsicrio
naHraxesrafi

0,27-0,31

Ilorrroupuso.qsi.tfr i ,00
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3 qierc caMolo Merolo aBToMo6ini fiiAsan{eiroi npoxi4nocri
BI4KOHyIOTbct IIOBHOIIpUtsO.{HI4MI4; ilpur{OMy TIaCTO 3

oAHaKoBIdM HaBaHTaxeFIH.qJvI Ha eci oci 3a r i4cyr! i \rL..r

ABOCKaTHT.TX KOJI1C.

O.resraAgo (9.4), uo npu ni4nuurensi p-r rrpoxi,4Hicrb
no:rinruyerbcfi, ToMy. Anfi ubol-o 3acrocoByrorbcfi urNuu si
cneqiamnuM pr4cyrrKoM nporeKTopa, Ha KoJIeca Ha4inarcrrcn
,mar{rl}ofl4 nporr{B oKoBs aHH.s, 6p acrerN i r. n.

[ipn nilsnrqeuHi 4r.inannivnoro tparcropa , (nuronroro

Tflt-oBoro sycu-rinx) npoxi4Hicrr norinruyerbos 3a rpboMa
rpI4r{uHaMI4:

t) s6imrueHus ANHan{i.{noro Saxropa aa6esneqye Moxnn-
niaru pyxy BaxKoflpoxi4Hoio 4irxnxoro g 6imru elacoxolo
mnra4ricrro, 3a nxoT sac lii HaBalrraxreulr.fi Ha rpynT
uesnzit i uenrua 4e$opnaaqix rpyHry fr onip pyxy;

2) npv 6inrru Br4coKoMy nlrroMoMy r.flroBoMy sycunri
cKopoqyerscs xi;nricrb nepeKJlloqeHb ilepe4aq, pi4rue
ei4Syraetrcx po3pr{B cI{JIoBoro rroror{y i snHr4xalotr
niroei HaBaHraxeHH.fl Ha {pyHr;

3) 6inrnr nrzcoxi T-rrfotso-lrBr.rgxicHi BJracrr4Bocri nilen-
r{yrcTb e$errnnuicrl BLIKopI4craHI{fi rciHeruqnoi eHeprii

An.fl rroAon aHriq oco6rfi Bo BaxKI4x Ai:i.ssolc.

f{iauasou 4uuauiunoro $amropa 4opoxHix aBro-
nao6inie cranoBr4Tb 6:rnsnro 0,3-0,45, asrol,{odiris niA-
nr.rnleuoi niroxi4Hocri 0,6-0,9 i encorol npoxignocd go 1,0.

Ilafi6irnru noilrr4peHr4M Arifi. ordinrcra oiropuo-3r{iunnx
napaverpie "4oAarKoBnM t-IoKa3r{}IKoM e cepe4uiit TI4cK KoJIeca
B KorITaKTi, udo 4opinuroe siAnonrenHlo HopManuroi pear<qii
onopuoi norepxHi Ao KoHTypHoi nnonli KouraKry pn: R"lF*.
t{uu uesruv{t rucx, Tr4M MeHruuit tqairx.e .qr.s ncix ezna4rie
pyxy orlp pyxoBl.

Isrui noKa3ur.{Kr4 oTropHo-3qinnoi npoxi4irocri sa
sMic:roN{ sSiralorrcq 3 rroKa3Hurannu i napaMer"paMr.{ TsroBo-
ursraAxicHux BJracrr4nocreft asloMo6ins (aun. pos4in 8).
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9,4" Bnnns KGFrcrpyKTvrBH'rx i emcn.nyaraqiftumN
Saxropis na npoxignicru asromo6Ens

[nn 3MeHureHHr orropy KorreHHK) neo6xiAuo, uod
rori-s xonic ycix oceli 6yna o4HaKoBoro, a rr4cx y xouraxri
rnuu rrepe4nix rouic, xxi npoxna.4arorb roliro, 6yn na 2A4A%
ueuurufi, Hix saAHiX, rqo Kor.f,Tbcr rro B)r(e yulintuerronry

ryyriri. I{e Aoc.sraerbcfr B ocnoBr{oMy ei1uosiAHraNr
po:uo.4inou Barr4 aeroMo6ir.s nriN ftoro oc.rrMrl i pianrnra
Tr4cKoM uoeirpx B rrruHax nepe4nix i salHix xonic.

3ueHuresHs rrr{ToMofo rr4cKy KoJreca Ha .4opory
AoctragTbcr 3HprxeHHsM BHyTplrlr{boro THcKy B uJr4Frax,
s6inrrueHHsl,r npoSinro i 4ianrerpou ilrrrH, gSinrnreuusl,r
ximrocri ocefr i ronic asroNao6ir.fl. Ha aslonao6insx
nirsuueHoi npoxi4uocri BcraHoBJrro[orr, cueqia,rr,iri rrrhHri
BeJrrrKoro giave:rpa i npo$inrc, nnyrpirunifr nrcr xKHX Mox{e
sN,iiuroearr.rc-fl sil 0,05 MlIa npu pyci ilo M'qKux rpylrrax /Io
0,3 MfIa npn pyci rro Aoporax i: mepAunr noxtrx.rrrsM. Tari
IrII,rHr{ B crror}rroHHi 3 IleHTparisonallorc cr4creMo}o
perynloBaHHtr, uo Ao3Bonq€ nia rrac pyxy srvriHrosarn
nnyrpiuiHift rrcx y urrzHax, 3HaqHo uilezuyrurt npoxi4uicrs
asroN.{o6irs.

3aorocyear+H.fl He3aJrexHoi ni4nicxu sa6erneqye Kpaqy
nprrcrocoBanicrr xonic ao HepinHocrefi 4oporu, roSro dinrru
xoBHe BnKoprlcraHrur Barr4 aeroN{o6in-s Ans sSirsrueHu"s
3qenJIeHH-f,.

flpoxi4Hicrb aBTOMo6ins ganexnrn siA cxeMfi i uruy
rpaucrr,ricii, ulo BusHaqae unasHicrr nepe4a.ri KpyrHoro
MoMeHry nia ABvryHa Ao BeAyr{ux xolic. Flafi6inrru
Hecrrpn.rrrnlrBoro B uboMy Br4rraAKy e trexaniqna rpaHcnricix, :a
sror naoxnrasi po3pfitsrr noroKy flory)trrrocri upu
[epeKrroareuui nepegav, pisxi KoJrr4BarrHf, KpyrHoro Mo],re]rry
rpv pyxauni s Naicq-s. fi4po4unanaiuui, rigpooS'enrui fr
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eneKTpr4rrHi rpancvricii sa6esneuyroru ITJIaBHy nepeAaqy

KpyrHoro MoMeHTy AO BeAyqux KoJIlC.

B aeroN{oSinie niAnlarqenoi i sucoKoi npoxigllocri sci

KoJreca e BeAyqHMn. Y upunoli lo BeAyqfix ronic seu'rafrHo

Br4KopucroByrorb rvrixronicni i vtixocrosi 4Ia$epenuianu.
HaseHicrs naixroricsoro 4ra(fepenqiala noripurye npoxi4-

nictr, ocrcinrr<u MaKcI,IMaJIbHe rtroBe 3ycuilrr, tqo po3BI4'

Baerbcg KoJIecaMI4 Mocra, o6lrexyerrc.fi 3qenJIeHHsM Koreca,

Pri
M,

rrlo 3HaxoAVTbc . Ha rloBepx-
Hi s HafiN,reHrrHN{ rcoeSiui-
eHToM 3qerreHHflnr. flpunyc-
rraMo (p"c. 9.6), uo Ha
KoJreca anrouo6i:rs aie
BepTHKanbHe rraBaHTaxteHHt

Gx l :  G*2 :  Rz l :  R "2 :10  KH,

ril Td2 : 0,5 M, yMoBIr

3rIerIJIeHH.u xoric BI,I3Ha-
rrarorbca roe$iqieinauu
Qxt : 0,6 i Q*, : 4,2. [o
se4eHoi ruecripHi ronoeHoi
uepe4aui l, g'eAHarroi 3

Nopo6xoro 4u$epenqiata 2, niAeogldrrcx xpyruxfr MoMeHT
M: 4 xHwr, ruo napinHo (Mt : Mz: 2 rcHivr) poeno.4inxerucx
ruix xonecanau aeron,Io6iJrq. Anq ouiHrosaHHq N{oxnfieocri
peariearlii MaKcI4MaJIbHoro r.firoBoro 3yclzrlJrt no 3qe[JIeHHro
nier.rN(H P6 inpawtw PQzKoJIeCaMu 3anlrllleMo

Pnc.9.6 Cxena poSomu
ui crcrconi cu o e o du$ ep ewt4i an a

P*1 = Rr t ' 'P,  i  Prz = Rrz '  Q,z '

3eilcu

Mqt  = Prr '  ru= R' , '  Qt '  ror= t r0 '  0 ,6 '  0 ,5 = 3 rc I {u ;

M p,  = Prz 'Taz :  R"z '  Q'z '  (az =10 'A,2 '  0 ,5 = I  rcHn '

(e.s)
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Fiaee4enzft npltnJlar IIoKa3ye, ruo no rieol'o i ttpaeoro ro:ric

c:liA 6yno 6 ni4eo4ltut pi:ni 3a Belliltrl4lloro K'llyrHofo

MClx4er{Tr4 MEt t Mez, aJie roHc'npyi<qix 4a$cperuqiana He

Ao3Boxne ue :po6i.r'ra. Touy B po3rJl.fiIryl'oniy npl4l(raAi ,'Iiee

KoJreco r\,Iorre 6yru HepyxoMllM (Mz: 2 xHnt a Mr), a rpaBe

admr:rca.ryir:u omy du$tep eut1iaLti

Syxcyuara tAfz:2 itHnn 2 M,).
Posr:rzuleuo BniII{B

reprr{ e 4ri$epeuuiari Ha npo-
xll{rrlrrb an'rotro6i:is (puc. 9"7).
Teprx ei46ynaerrc.s mbx tta"-
niuocnosir{lqff lrlecrepi{fiMi{ I

nopoOrorc 4uSepenIiia:ra (no-

3Flallello rorrKoro s nosraqieio 1);

uix sy6al,tia iliecrepel{b-care-
niris i r+anirocsoBi4MtI rrlec-
'repHnMt] 2; ulx carclirar,lu i

xo1ro6rorc .4re$epemqiana 3 i l,iix carelirault i ix niccnr 4. Ue
Tepr.s iisrrlo :nriHice po:ruo4i,t MoMeHTa .,.1.C, u1c uigno/{r'tcrc.fl Ao
au$cpeuqia.na Ilo ninocsx npn ixr+rolty ei4Hocuoivly
odepr:anui. A:rs po3rnsuyroro glrtpepeuuiala 6yayrr"
ofipaBe4nlIni raxi cuisu,i,qmoffer{H.s:

M , : { ) , 5  { u - M r , ) t

Id, = O,S "{lA + },f ,,r},

Ee \vh - xpyrurait hrol{e}ir rta ninoci, lqo sadirae,' Mz -

xpyrxrlii MoMeF{l ninoci rqo eiAcrae; k{*o - .N{oMe}rr r€prs B
gu$epcrruiani (pnc. 9.7).

Srririh:rc"{x Beri4t{I4gy repri{ n 4lr$epeurdia-ni, toIo}KIIa
sr\.{iHronarl4 i cniepilucmeggs tltcx,renrin na ninoc.sx' Ko:reco,
rrlo 3Haxo4kr'Ibcfl n ripurnx 3a 3-'IcEJIeHF{xM 3 Aopoforo yMonax,

3na'{apiHo 6yxcye, ro6ro l,Eae Sinr,uiy urnu4nicu, oSep'rairm,
nix 4pyle. Anq ':6ini,rucnH.s cy&{apHoro r.flroBoro 3ycI{nJItI

(e 6)

(e.i)
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cniA nparHylu g6insuruua reprx r gaSepenqiali, Iqo
.uo3BoJrr.rrb noliuururn upoxiguicm asrol{o5irs.

BenuoruHy reprs. B gutbepeHlriani ouiurorors
roe$iqieurona 6noryeaHru, uo crar{oBrrrb BIAHoIUeHFIfl
KpyrHoro MoMeHTa Ha nteoci, sKa ui4crae, /{o KpyrHoro
MoMeHTa ua nieoci, ruo sa6irae:

Ku = Mr/Mr. (e 8)

Koe$iiiieur SroxyraHHs npocl"ux ilrecrepuHx gu$epeuqia,rtn

4opirnme 1,07-1,tr, KyflaqKonilx 2,5-3,0,'IepB'fln{Hl4x 5-15

[1]" ffm 6rorcisHnx i canto6noxinnux 4aSepenqianin npn
pisnrax ruBriAKocr.trx o6eprauux ronic tsecb MoMerIT
rrepeAaerbcf, qepe3 nineicr, rqo siAcrae (iG: *).

Il{pu ycrauonqi uixocronl4x gutpepenllianie cy,ltapue
raJ'IbMoBe 3ycurrg., n{o po3BuBaerbct{ ecilaa KonecaMl4
aeroNro6irs, 5yp.e Bu3F.Iaqarr{cg MaKcI4MaJTbrIIdM TtroB}TM
3ycr4nnsM KoJreca, uo 3Haxo4?trbct e safrGinrm Hecrlpi4-
.qrrrr4BoMy 3 rrorJrtAy 3rIerIJIerIHt IroJIo)KerIHi, i xoe$iqienranru
6noryranHr 4u$epenqianie. llpn SroxyeanrHnx x(e
Mixocroeax i uixxonicnux 4H$epeHIIiaxin MaKcLIMarIbHe
T.sroBe 3younnr xonic an:rouo6i:r.s gopiei*onaruue cynci
'rrfoBr4x 3yci{.rrb ycix BeAyr{I4x ronic. Tolry y Bax(KI4x

4opoNHix yMoBax pyxy ilpl4 6,roxoeauorty npuno4i
npoxi4uicrr asrovro6i:r-r nol{irHo noniniuyernc.s. Y qnorr,ry

BrrrraAKy se4yvi KoJreca 3aBlKAI{ odepramrc-f, s oAr{aKoBoro
Kytotsom rusHAxicrrc ) arre tKrIIo pag\ycw Kor{eHHr xo;ric s
qroicr ilpnrir4Hr,r 6yayrn Heo4uar<oni, To ixlr.s KoiroBa
urnra4xicrn 6yae pisnoro. V pesy:rcrari uiei rinemar"lr'ruoi
neeiAmoeiAnocri nprd nprMo"uiHifiuohay pyci aeroNro6in-fi uo
pieuifi 4oposi rpyrnnft MoMeHT Molxe po:no4i:rxrracs iitix
Be,qyrrr4Mr4 KonecaMr4 n pisHufr cnociS" llpr.r qronay 6imure
KOJIeCO 3aB)KAH 3aJII{[raeTbC-[ BeAyrdnM, a MeHIIre MO)Ke CTATVL

BeAeHr4M i naeirr raruNrisHaM. AorlrqHa pearcuix Ha sKoMy
rrporr4nexHa HanprMKy pyxy.
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Talca riseuawq:PLA HeniAnosiAnicrr uoxe BIIK'IIIIKaTII

6yrcyrannx BeAyr{r4x 1 KoB3auH-n .*_".ti","]I 
::"^1t:, 

a raKoxt

cyrrp oB oAxcyerb ct rlofl Boro qap xy nn 4ii n o wy ttc w o cfln''
-J--r - 

Ua pnc. g'S 126l IroKa3allo cxeMy cran i nory>ruocreii'

rlo BrlnrrKarorr uiA .ru" py*y noBrronpllBonHoro aBrox'Io5in's g

)rcopcrKI,IMI,I KoJIecaMI4 pisnux paaiycin (rt

6noroeaHoMy rrpl4BoAi' Y qrorly BI{naAKy [orvq:aa peaxuix

""p"o"x 
oooi, i&, 6yat cnpflMoBaHa s 6ix pyxy aBroMo6ilx'

a saauix r<o:ric ->into*" 6yt" 
"ttp"toBaHa 

e rofi caur'ul qu

rrporllnexHufi 6ix,3aJlexHo eiA Benu'ruHl{ OIIOpy pyxy'

flKuIo AJifl rlpoxoAxerrufl ecilaa KoJIecaMI'I oAnaKoBoro

rurrflxy KoJIeca MeHuloro paaiyca uos[HHi Kots3arl'Ict' To BoHH

e ransMisHlrnala.

X R'r
Nfr

t
2R"zN,

zl

Puc. 9.8. Cxetta cun i noml'ucuocmeil' din ntcux ua aamouobinu

cynp o s o dtcy emacn nongotu t4upxynn4ii nomy ficHacmt

flpu urouy yMoBa MolKJII4Bocri pinnorvripHoro pyxy

anrorvro 6infl MarI{Mg Br{r[uA

Xft,r = P, + P, + XR', ' (e.e)

3i s6inrueHIUIM onopy pyxy Aorlluna pearcqit BeAyqlrx re-

p"ouii" rcouic ZRrr 6yxe a6innuynal[cq' IroKrI He Aoctrge MaK-

c[IN{aJIbHoro ,rrutal#, qo 4opinnroe cmri 3rrerrerr}ul Zit'r ' 
9'''
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flpa urorvry ro nepeAuix re4yunx xonic uae 6y'ra iliAeeAeua

notyxnicrr

N ,  * N 7 r  + N o  +  N , + N o + N y z + N 2 ,  ( 9 ' 1 0 )

Ae N/ i Np - ftoTy)KHOCTi, UIO. BHTpa:arcTbc-fl Ha rIoAoJIaHruI

orropy KoqeHHrc uepegHix i ga,uHix ronic; N" - uoryxHicrr' Iqo

"""p*tu"tuc 
Ha Syxcyeanux Be/If{rx rolic; y'{2 - noryNHicrs'

ulo BrlTpa-tlaerbc-fl Ha IroAonaurul onopy pyxy raJrEMyIotII4x rolic'

MarcuuanbHe 3HaqeHrrrr noTyXIIOCri .AL BI,{3IIaqaeTbct

cr.rJroro 3rrenreHHs i ilelaAricrro Syrcynaggfl BeAyqrax rolic'

gopinnroe pirnuqi KoJIoBPIx rlrBl4AKocrefi nepegnx I 3aAnrx

ronic aetolvlo6ius:

N o :Ef t , r '  Q- 'b ,  - ' r ) 'a t  *

ila o)rc- KyroBa urslaAricrr rconic'

f{oryxuic$ N2 poepaxoByerbcs sa sopuynoio:

N ,  = E R , r ' ( d z ' @ *

a6o s ypaxyearruxn'r (9.9)

(e. i  1)

(e.r2)

(e.13)

(e.14)

)

MaxcuuanbHe 3HaqeHus uiei uoryxnocri

Nr-u* = (rR", .e - P* - P-) 'Yz'0*.

N, = (rR,, - Pil - Po)' rr' at* -
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Y rauwit cnocib y 3aMKHyroMy KoHTypi, yrnopeuomy
Be4yquMri KolecaMr4, orroprro]o noBepxHero, ra[ruinuuMn KoJre-
cauu i qacrrdnoro rpaucnricii, Barrr4Kae qripKyflflqi-a nory>xHocri.
.{o4arxono HaBaHTa}k}'rorrr4 TpaHcrraiciro i usvuvt asror\4o6ir.fl,
BoHa Br.rKJrraxae ni4nrailIeHe reprr i ik sHoureum, rpiru roro,
Syrcyrannr ronic [pr,r3BoArrrr ao s6imrueHH-H Burparn narrr4Ba.

V peanrHzx yMoBax, yHacli4or< raHrenqianrnoi enac-
uaqnocri ruuH, ni46yBaerbc-s nzpinnronausg ixriix pa4iycin
KOqeHHr, i qrapxynxqix uoryxHocri uparrrrquo rre BnrrrrKae.

Hrani npoxi4Hicrn asrolao6irr Molne 6yrtr 3uarrr{o
noniuruena BcraHoBJreHHrM 4aSepeuuianin 3 KepoBaHr.rrvr
posno4i.nona KpyrHoro MoMeHTA rraix ocrMH i xolecatru,
cl{crer\{aMl4 3 aBToMarr4qHrrM KepyBaHHsM 6norcyrauHru
naixroricuNx i nixocboBr{x ga$epeuqia:rin i r.n.

9.5, Bunpo6yeanxq Ha npoxignicru

y erupo6ynaHuxx Ha npoxi4llicrr BrnHaqarorb no..
Ka3HHKrr po6orir aerorao6irtr na rnepAirZ nepinnifr nonepxHi,
uorcpr4Tux cnirou 4ilxrxann, no 6pyny, nicxy i n ga6oro"{eHifi
lricqeeoc:ri. !.rux anrornoOi:rin nil3rauleuoi i uucoroi npoxi4Hoc:ri
po3rurtAalorb Molr{Jll4Bocri noAonaHrur Beprr4KaJrbH r4x nepeuxo4 i
3aAaHrrx :reruriqHrar\aa yMoBaMr{ ni4fr oruin i no.4.sHxx neperrrKoA.

flpu qrzx eanpo6year{Hrx BerirrKe 3HaqerrH.s uarorr raxi
rloKasr{rdKr.{ : ITIBI,TAKo cri pyxy, Mo)KJrr4B a n arlraxoni4lionauicrr,
Br4Tpara rrailvrBa Ha oArrHr4rlro urn-{xy i po6ora aeroluro6in-s r
TOHITO- qH nacilKr4po-KlxoMeTpax.

flpn unsua.rerrHi reoMerprzrlHrrx ilapaMerpie npoxiauocri
aFrouo6inr ycrauoBnrororb Ha ropr.r3oHranbnifr il.noulaaqi [19].
[a:ri sa xapaKTepnrrMr.r roqKaMr4 fioro suxsboro KoHTypy, rlo
3HaxoA[rrbcr B Me]Kax 6a:lu,y ruIouluHax oceii nepe4nix i salHix
ronic, a raKorx y rrepeAuboro i tagrinoro :nucie, nprl noBHoMy
(uonnirianruolry) nananraxeHui aerornfo6im nzuiprorolr
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Aopox{Hi npocBiTl4. Orlro'raeuo NM Kor{'xpoJIlo BlrMlplororb
Heuocrifrui nap{IMer:pl4, sIrriHa .flI<I4x 3t}JIetKHo Bu IraBaHTax{eHHrI
niA6upaerse . Ha eeraquHi npocririn: ctarl+{rd pagiycu xonic,
crprJrlr nporurry npyll<Hl4x enenrenris ni.usicKla. Hafiueuurufr
npocnir yBo4.flTb y rexnivuy xapaKTepl4craKy aBrovro6ins s
masiuxoro, rKy caMe roilKy (ny:ol, arperar) eiu xaparcrepusye.

flosAoeNuifi pa4iyc upoxiguocri ftnF Blr3Haqaerbc.s
rpa$ivuana rrrJrrxoM rlo cxeMarl4uHoMy (y 3MeHilreHoMy
uacrura6i) KpecnenHro lrl4xHboro KoHTypy asrol.{o6ins 3a
HonninanrsoFo HaBaHTax(eHHrI. Y rpueicurlx aBToModinie s
da:rancupnorc niilsicxoro ocefi Rno nu'suatarorb AoAarKoBo
npxa nirursrifr Ao yropa s o6tuexularfl cepe4Htoi oci.
OrpyxHocri npono4xrb: oAHy - AoraqHy Ao xonic uepegrnoi i
cepeguroi oci i uepe3 Hnxuy ror{Ky B Mexax 5asa, iHIry -

Aorr4rrHy,uo r<onic ycix rprox ocefr. 3a III4MI4 ABoMa pa4iycauu
npoxi4uocri (apyrufr iuoai Ha3HBaIorb pa4iycou nplicro-
conynaHocri ronic) Brrcrlaqarorr 6inrru He6esneqHufi 3
nofnsAy MolKJrr4Bocrr BaIIaIoK rlpoxoAlKeHH.f, an'rouo6in-s
qepe3 qu:riu4puvHy nepellrKo,uy ("rop 6 urkrrt" rr,ricror<).

Kyru fiepeAF{bofo yr i 3aAHboro y2 3Bncir Bl,I3Haqarorb
6e:nocepe4uirrr nNvipronaHH.an, 3acrocoByroqu nlocrufi
rneplzfi uIHr i ryronripHu# iucrpyueur. B aeiroN{o6inis
o6mexenoi npoxi4Hocri, 3oKpeMa, B anro6ycin eerHKoI
uicrrocri, Ar.s qKrax xapaKTepHi nopienxHo trla,ri 3HarreHH{
gopoxHix npocnirin i xyrin 3BI4cy, i-leo6xiAuo po6uru

AoAarKoBr BI{MrproBarIHt ul{x naparraerpie y rIoJIoiKeHrIlIX
uoBHofo nporrrHy (ao o6ltexnuxin) npylrHl4x erenaeutin,
uocriAosHo rrepeAHboi i saftIroi niAsicor. ilpz qronay Molryrb
6yrn nuxnreni ne6esuequi r<osrarra snncis 3 noBepxHelo npu
"raroryBaHHi" aero6yca Ha xBIrJIflcrvlx 4inxurax goporrz i npn
po6od 3 MaKcr4M aJrb Hr,rM rI ac axs{pc6KI'IM r{aBaHTa}KeHrIfl M.

[rx rpznicHr4x aBTonaoSinie sa cueqianbnoro Mero-

AHr(oro fl 9] eu:Har{arorb r<iHeltaruqsi xxocri niAnicrcz roilic, a
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380

2.

4
J .

5 .

8 .

9.

i

,{nfi aBTorroi3AiB - KyrH niAsocsoi pyxrlunocti JIaHoK y

foplr3or{TaJlurifr i Beprl4nanbsifr nnoqnnax.

Baxniaeorc cxnaAoBolo eunpo6ysaHr ua npoxi4Hicrr e

Brr3rlaqelfi{fl TtroBHX i onopno-s'IinHux napanaerpir npoxia-

nocd. ,[o snx HaJIe)Kar6] MaKcI'IMilJIbHa nI4ToI\{a cflJIa r.srIl Ha

raKy, hIaKcL{MaJIbHI4}"I no4onariufi ni4liotu, xoe$iqienr 3r{erl-

JreHHr xonic is rpyHronr, xoe$iqienr 6yxcynauns i AesKi iumi

napaMerpl4. (ixue o6lpyrrrynaHrlt po3rrlflHyro n pos4i:ri 3')

MeroAll nunpo6ynaHb 3 Bl43rxaqeHrm xinnr<icnvx 3Haqeub urIX

naparrrerpin (.uns oKpeMnx nrlAis AT3) cran4aprusonani.

t .

KomrponbHi sanYlraruHs i aasgaums
gfls eafdonepeBfrpKll

-f,xuuu rIoKa3HIdKaMn oqinroerrcx npo$i,trua npoxi4nicrr'

aeroN{o6irs?
-fi xlavra nora3r{IrKamu ol-{iHroerbcfl olropHo-s'{iruIa npoxi4-

nicrn aBrouo6in.s?
fki excnnyaraqifrni Salttopu BnJII4Barorb na npoxi4Hicrr

asroMo6iirs?
-flri xoscrpyrrrmui $arropra BIIJIuBaIorb ua npoxi4lricrr

asrorrro6i:rs?
-flx BIIJIITBa€ sa npoxiAuicrr asroNtodir.fl uiNrolicHuffi

4u$epeHuian?
5. -flr Bnruea€ Teprfl s rarxroricHoh{y 4lrSepeuqiali Ha upo-

xi.uricrr aeroN,Io6ix{?
7. flo.flcHirr yMoBI'r floflBt'I i Sisauny cyrHicrs uzpxynxqii

noryNuocti.
,Bn:naqre roe(piqienr s'{innoi BaxI4 aBroMoSin-{ 343-1 1022

3a yMoBLI po:uo4irry nonnoi naacu uopinno ir'tix fioro ocsua'

Busnaqre rrnoxJrizeicrb pyxy aBToMo6in.fi YA3-31512 uo

ropll3oHTaJlrsiii uirqanifi loposi,' rqo xapaKTepl{3yerbcf
roe(piqieHroM cyMapHoro oilopy 4oporu 0,55.

10. BHsHa'Ire a,IoxJII,IBicrt pyxy aeroxao6irs uiAsnureuoi npo'

xianocti 3I4n-131FI iia satxxnuit niAfront seru'ruHolo 30o'



T

FosEin 1O" Ilnacuicru xoAy aeromo6inc

1"0.1. Oqinni noKasHn,*rn i nopuarrsHi Bt4Morlr

. Ouisni uoxasHraKr4 rrJraBHocri xo4y aeroN{o6irr noBr4rr-
ni xapaxreplr3yBarr4 BrrllIB KoJrr{BaHb na no4ir i naHrax, u1o
rrepeB03I,ITbcfl.

Ha croroAui icHye 6araro ouisnrx nora:Hr{xie
nnannocri; oAHaK xoAeH 3 HIrx He Ao3Bonfie ,4ocl,rrb rroBHo
oqiuurn uro eKcnJryararrifruy nnacrunicrr asrolao6irs.
Tpy4uorqi nonsrarors y roMy, rqo .qani noKa3HIrKI4 uoeraHHi
ycraHoBirronarz $yurqionanruufi 3s'q3ox lrix cy6' exrr,rBHrrMu
nigvy'rrxvu flIoAHHr,r, uo 3HaxoAuTbcr e anrouoSili,
xapaKTepoM KoJrr4BaHb Ky3oBa i naparrerpaMr4 aBToMo6ing. slri
sa6esueuyrorr qi xonuBarrH.f, .,

,{ocni4xeHnx noKa3arlir, Iqo Ha unaeuicrr xoAy
BnJrr{Barorb pisni uapaMerpu B eprr4KanbHr4x KoJrr4Bar{b Ky3oBa :
aunniry4a, rracrora, runr,rgxicm, npplcKopeuux. trdi [apaMerpr..r
ni4uocxrr Ao ocHoBHrax norca:nrarie niSponanairlaxenocri
no4ix, nacaxupir, nanraxin i xysona. OuiHry plBrlr{
ni6pouanaHraxenocri s.qiftcurorcrb 3a cepe4uiruu KBaI-
parnrrH[Mr4 sHaqeuHsMr4 npr,rcKopeHb KoJrHBaHr (eiSponplr-
cropeHr) rrr4 rrrBr4AKocrefi KoJrHBaHb (ni6porunra4roc'reii) y
BeprplKanbHoMy i ropu:oHranbHoMy HaupflMKax.

IftoAcrxnfr opraHisl,r cupraiiuae KoJrr.{BaHH.f, 3aJrex{Ho
ni,u .racroru no-pisHovry. V goni HH3rKHX qacror cnpufrurmx
KoJrr.rBanb uponopqifiHe rrprdcKopeHHflM, y soni cepe4nix vac-
Tor - IrlBrr.4Kocr.fiv':a, a s soui BHcoKIdx rracror - nepelri-
ureHHqM. Bsaxae:rrc x 18, 2A, 26f, wa nloAraHa nafi6inrtr uyr-
ni4Ba Ao Beprr4KanbHr,rx KoJrr4BaHb y AianasoHi qacror 4-B fu i
ropv3oHraJrlHrax I-2 fq, ToMy HopMrl npr,{nycrr4Mux
ri6ponpucKopeHb i eidponrsr,rArocrefr HeoAHaKoBi 4:rx pisuux
qacror KoJrr{tsaHb. r{acrorra rpynylorr n oxr:asni cM}TH, Koxna
3 .rrKr4x Br,r3HaqaeTLc{ cepeAHboro feoMeTpHqHoro BeJralrr4rroro

z 6 L



Taltmus 10.1 - Hopr,,la:rianHi sr.IN{ol'rr AO OIIIHI{IIX uoKasHurin

nlasnocri xoAY atsrt)lvtoGins

Y rnx BIrnaAKax, Ko,qfi peanlHi 3r{aqeHl{tl IloKa3r{t{KlB

rrepeBr{uryrcTb HopMaruBlti, uac po6orn, EpH 't{KoMy :rdepi-

{'aerbc.fl npaue3Aarrricrr i BI{KJII{KaIIe niGpaueerc croMneHllfl He

rlpr43Bo,ql{Tb Ao 3}Il4xtelrufi llpo.rLvmnng r: cri npaqi, . 
3MeHIIty-

erbc.fl s 8 roA Ao raKl4x 3HatIeI{b: IIpI4 IrepetsHIIIeHHl ilpaflyc-

rr4Mr{x HopM y l, 4 pasy - aa 2foJi, y 2 pasm- Ao I ro5', y 4 pa-

3pr -  Ao 15 xe.

A.;rg rrorrepepxer{Htl nepeMlr{eH}' rre3aKplIIJIeHI{x

nanraxie seo6xiAHo, I&06 BeprI{KaJIbHi npircxopesHs niA:lora

saHraxHOi nnar$op}an He nepeBt{ufyBaJil4 BeJIIIq}I}Ifi npl4-

cKooeHus siiluHoro na4iI+nlt (9,8i lt/c')'

lloxassllxra

Cepe4Hi reoMerpl{qul

3gaareHr{-fl rracror cMyr{II

nrrr*wi""ui gHa'renHri nidpq@f '14
tsCDTHKAJIbI{UX

fio"ttv t t"* i g n a"{ err }rg s i Spp-rn]IlgAl{9-q:94ttgi C
0.071 li),025

I43OHTAJIbHOI
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10. 2" Bin ux i Kon]rBaH Hfl ogHouacopoi cr,rcreM H

KonlrsanrHa cr4creMa aeroMo6ir.{ i tt uareuatu,auuir
orruc cxraBcr Aoclrrb AaBHo. Tyr ui rlvffaHlafl. po:ruruyri
c[poilIeno, 6es sucnirreHux nponrixurax pirueHr, 3 npar-
HeHHTM rrrBurrrre oAepx(arr.I ocraro.rHi pe3yn6Tarr4, rrlo AoBBo-
rqlorb BuflB:aTvr 4ilo pirnrax qrnuuxiB Ha nJlaBHicrs xo4y
aeroN{o6in.s. 3 AoxnaAHHM MareMarr.rqHl4M orrrlcoM KoJrrrBaJrb-
noi cucrerrau aeroN,ro6ifla ivtoxHa nognafrovrrarlrc{ B po6orax

123,25).
PosrrsHe[4o Korrr4Banruvfr pyx oAHoMacoBoi cucreuu,

rrlo Ma€j oArrH cryrrim cno6o4u i e rinou s iHepqifiHoro Macorc
ffi, rr\o cnupaerbc.rr Ha rrpyxnuy s rneplicrro C (puc. 10.1, a)

l2ll. Halani qr cracreMa 6ya" Buropt4craHa Arrfl orr4cy
KoJrr.rBagb anrolro6in.s.

Pllc. 1 0. 1 . Cxeua o duoaacoeoi' rueszacanauoi' rconua anuruoi'
cucmeuu (a) i il'qacoaa xapaKmepucmuxa (6)
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i
gl
tra

V craui crloKoro nia aiero earu G ilpyixurla s4oSynac
c't'atunluvrfl npoI'HH f"n, '10w niAuosiAae cepe"4tle 3i{aqerr}Lg
no,uolreuufl ri:ra. Bnee4euo rixo si crauy pinrronarra, crl{c-
Hytsruil i ni4nycenulrltl npyxl4lry, HaAaBrira riny vroxnrasicrs
uepeuiryarucs Brolly ra BHII3. V roxeH MoMeFIT pyxy dno 6y-

Ae 3HaxoAr4Tvrcfl B qrasi Auualtiqnoi piaHonarrz nil "qiero rpbox
cvn: Fno - rrpyxnocri npyxuHtr{, Barrr G i cvnta iuepuii F,.

Fiengur{-s AHuaNri.{FIoi pinuonarre cuJI, lr1o Airors ua rino, 6y4e

3AIII4CAHE ,'IK:

t )

* 4 + { z -  f " " , \ . c - G = a ,
d t -

( 1 0 . 1 )

Ee'z - noroqHa 3M1HHa KOOp.4I{Hara

r?oro ueftrpaJlbeoro rroJlo)fi er{r{fi .

V se'x:xy 3 TI'IM n\o f"r, 
'

HaSyge ramoro e.urrxxuy :

lroJrox{eHHt rina eiAgocHo

C : G, pinHxuux (10.1)

d 'z  C
- ; + ' - ' z  = U .
dt" m

(10.2)

Ide pinnxuHx e pinHxnu.stvr sinnnl4x KoJIlItsaHb, ro6ro ne

:6ypmnaHmx uepiogn'lno,.sKolocb gonsiurnroro cI4JIoIo" ]r
pe:ynrrari inrerpyeanna pieuxnun (10.2), ilo3Har{I4Buru

4C lm - a,i" orep)Kylor6:

z  =  A . s t n a s  . t  , (10 .3)

Ae (D - KyroBa rracTsTa BJIacFIITx (ni:ri,unx) rapuouiftnnx

KOJtrr{BaI{b, paglc, uo /-IopiBuroe rinnxocri noeurax KoJlntsaHr,'

sAifi cnlonar{I4x rlpor.srarr 2n ceKyFIA.

PisHsuHg (10.3) Br{3rlarrae raprnoHiiini ueeracanrui

KOJrr{BarrH.r{, il{o craIfoEJLsTI} COSOm SMiriy UepevirqeH[}r z y
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Binnsi KoJrfiEaHHfl sa rigcyruocri Tx 3r'acauHs rla3lteaForb

&nilc%Ikl,t U KEil U6AWH'8M W, a ix qacrory * &ngctt 0t{} a$$c|st oftrolo'

Ocxinnrcra (o cragotsr{r'b co6oro xilrricrn r{oBHI4x

KoJII4BaHb 3a qac 2 n cexyH4u, lo Ninlxic'rs nosuux I(oJInBaHb

y xBpIJTI{Hy, gr<i Ha3l4narorbc'fl tnexwiryuarc q$cmomotu

KO n Il I &tt tt, AOPIBHIOBaTI4Me

i / \  a n
JU J \ - '

N l = - ' ( l ) = - '
t r t r

J L

(10.4)

Ocxinsrsa C = Gffi^ i m : G/g, upu ninifrsifr xapaK-

repucrurii upyx{IlFl}l oAep}KI{Mo :

(10 .5)30

nef"* - cra'rHqHufr nporuu fipyN{I4Hx{'

Am o4epxann-s 3FacaJIbrII{x KoJIuBarIb l{o cI4creMI4 cnlA

tsBecrr{ creoy, rponopqifrr+y runz4rocri nepen'tiqesuq rfura'

Taxy cI{JIy crBop}oe ri4paeniuue reprq, o4epx(ynal{e Ha

asrol,{o6iri ga AonoMorolo aMoprl4saropa (puc' 10'2, c)'

Y qronly BI4fiaAKy pyx ri:ra, lEo cTar{on}tTb BIJIrHI

gracanrni KOJIlrBaHng, onl4cye pinnxnna Alananqi"{HOr pinHonaru :

.12 - .lo

, r - "  i ' + g ' - + C " z = a ,
dt" dt

Ae I - roe$iuieu:r ri4paeniuiroro reprs (xoetfiqieHr 4erun$i-

pyeaHnx).

(10.6)

C
vn
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Puc. r0.2. cxeua o dn ouacoeoi' szacqnuuoi' rconue aryau or'
cucmeM,u (a) i il'Hacona xapattmepucmurca (6)

Pose'xsylo qvtu \e pinuxurix, olepxprMo

A TEXHi'{HA qACTOTA 3TACAJIEHIAX KOJII4BAHb MATIIME BPI|JT'.{:

T

z : Ao .e-' .rinJil-7| , (10.7)

(10.8)

re o = S /2m - MHo)r(Ht4K 3racaHH, KonrrBaHb; t _ uac; A6 _
arvrnniry4a B roqarKonufi uoueur rracy; e _ 2,71 -_ ocHOBa
HarypanbHoro :rorapz$va"

Ananniryga 3Merruryerbc.{ 3a eKcrroHeHToro (ptuc. I 0.2, 6).
9ac sracaHux T, = 3To : 3/o. Kyrona qacrora 3racaJrbHrrx
KOJTHBaHb eiilpisHserncg air ryroeoi qacrorH }re3racaJrbHfix
KoJrr4BaH6 i 6yae 4opieHronarz

J Un

a ' - o t

286

(10.e)



10,3, tslnsni KoJxHBamHn aeToMo6ins

AerouoSinr e 0KJTaAHOTO ArnHarui.rHoro KoJII{BaJIb}IoIo

cprcTeMoro, ulo uicrarb Benr4Ky lcinucicrr Mac, 3'e4HaHux pi:-

nouanifiruMr4 ilpyxcHtrrNtrr4 3B'r3Kartaz. ftri4 rrac pyxy eci Macfl

asroNao6iJls sAificHlorotr 5inrlr-MeHIII iHrencEsHi ninifini i

ryroni Korr4BaHH.s n pisullx [noqilHax. flopymenH-fl KonI4BaH6

pecopHl4x rnl r //t2 (Pnc. l0-3, a).

lligpecopua Maca cKJIaAa€Tbc.tr 3 Mac arperarlB

ae'roN.{o6irg, ro,4iR i naltraxy, HaBaHTaxeHHfl BiA flKoIo

nepeAaeTbc'HaonopHynoBepXHIoqepe3IIpyXHleJIeMeHTI4
nianicrer. Henigpecopfta MAC CKJraAaerbcfl. 3 lylacfl arperarir i

yeraneit, HapauTilKenns niA sKfix He nepeAaerbct.Ha olropny

rroBepxHro tepes' upyNui eJreMeHTr4 niAsicxn. Arperarn i

au"uni, uto i*ttuAu*t" ni4pecopuy Nlacy' y cyxynuocri

po3rntrarcTb tK TBePAe rino.

Vci neniapecopni MacI4 anrouo6ins craHoBJltrb y

cepeAHboMy 12-20% vlacu froro Ky3oBa, 4nuryHa fi inruux

uiApecopeuvx qacTvl]H. roli rK )KOpcTKiCrr uileicr<ia snu.IafiHo

n fl'.str-Bicirra pasin MeHIrIa ni;1 xopcrrocri urian' Llepes ue
qacrora uirtllfix KoJIITBaHb ueni4pecopHl{x Mac Ha rloptAoK

Brrrqa, uix iry:ona, i noun Moxyrb He BpaxoByearucx' Kpirra

TOpO, He 6y.ueuo BpaxoByBaTn ri4pauivHe TepTq, cTBOpIOBaHe

aMopTr43aTopaMr{. Togi KoJrr4BaJrbHa cxeMa asroNao6ilx

MarIrMe BI4fJIt"u, naseAeHafi Ha pkrc. l0-3, 6' flpu qrouy

rrepeAHr i zaIi]Fls. ofiopt4 ui4pecopHoi uacu anroNro6iJlq IIOBIIH-
yi watu xopcrKocri Cnpt 7 Cnp2, xxi npaxoeyrorr nignoni4ni

)KopcrKocri niXeicox C4 i Cn2, a ra(o)K :rnu:r. C*r i C*7
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*_.!
(f,.-Zt) C*t

L

njmc. tr0"3. Cxemct cuctneMu 38'E3ctttux KoJtusaHb

aemonodinn 3 ypxxynallunnc uenidpecopHux nac (a)

i 6es lx s7axYsaunHn (6)
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Pwc. 1A.4. Cxeuq d,rya eusuaqeuun
uasedeuoi' JtcopclnKocrni nid ei c rcu

i tuuau

ilns Br43HageHrrf,
tIHx HaBe4eHnx xopcT_
rocrefr, po3ur{HeMo cfic_
TeMy, tKa cKna.4a€TEC, 3
MA:U, IIIO cflr{paeTbc.fi Ha
ABr Rocni4onuo Bcra_
Honneni [p]xrrH]r; rrlo
lpeAcraBnf,rorg co6oro
ni4nicny i ruznr,t, rropcr_
Kocrt _sKrrx BlArroBiAHo
pinwi Cni C* (pr". 10.4).

Cyrapuwir crarr.rq_
Hftr 

lRorau o6ox npyxzn
rr4 Alero earur G aopismoe:

,  (10 .10)- / = - f , + f * u w G G
Gn G*

Aef"ifu,- craruqni rrport4uz ni4nicxu i ruzu"

_:^--_- , jnucz HaBeAeHa xopcrricrr odox npyNuu, ro6ro ni4_BrcKrr I [II4H, 4opieuronaraue:

(1  0 .1  1 )

Xopcrxicrb flpyxmlx eneMenrin nirsicoK cyrracHr4x aBro_tvto6inis crauonun 'ca:_?0-60 
4t,"""raxgrrx - sia 150 ao400 xH/na, a xopcrricrr trrr4H C* = 100_500 offl^^. irp..

:T1Tl*a 
xopcrxicrb 3Hrzx(yerbc.s Ha 10-15%

Frrrx eJreMenrin nilsicrcz.
niAnoe'

rrepe3rre'rpMacaBroM".,"",oir*t#'#:lt"""ffJffX'l'
Iroiluprcrorbcr HaA oropal(r4 nepe4uroi i sa4nroi oci.
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Korgs41rHa cl{creMa Mae ABa orylroHl cBoooAlr: uepeMrlller{H-fl

z6 I{eHTpa lM.;acil i Kyr o noBotrlory ni4pi:ra ,48 piAseicntl

rrrTpr4x-rryHKTr4pgoT 6 as on oT linii, rqo ei4uoniAae noJ(0)KeI{IIIo

eigpi:i(a AB npu HepyxoMoMy Ky3oBi. Kysos, a or)Ke, ni4pi:ox

A,B vro'Xle B rlpoueci KoJII4BaHL rloBeprarl'Icg HaBKoxo roqKrl O,

rqo 3r{axoAl4Tbcs IIo3a 6a3oro aBToModllx, xr rloKa3arlo Ha

pr4c. 10.3, 6, rax i ecepeglaHi 6asa' B ocraunroh4y Br{naAKy

rrpr4 no3r4TuBrloMy nepeMilrieHni z1 tctuxw A ra'LKa B 6yae

MarH BiA'€MHe ilepeMiu\euus, zz.

B:racni KoiIIlBaFIHfl ni4pecoplroi Macr4 aeroLlo6irs

oxr4cyrorbc.rr crdoreMoro 3 ABOK 4u$epeHuiaJlbllux pinuxus [24]:

u'* p?, dzr,
lvf s .-- - -- ' ---L + i\'f o

t,' dt-

o . t - p 2 ,  d T r ,  .' - - - 3 .  + C P 1 = 0 ;  ( 1 0 ' 1 2 )
r dt'

o 2 + p 2 "  d 2 r ,  o ' " - p 2 ,  d 2 ' .
14^ ' v

L'z df 
--u' 

L2 df

Ee a.ir s - yigc"rayi ei4 nepegrmoi i .olllgjoi asroN{o5in{ Ao

r\oFirpa vrac ni4pecopHoi :vrackr; P = 
4J r l *, 

- pagiyc inepuil

ni4pecopnoi nracra niguo,cuo fopn3oHTaJlruoi oci, ulo rlpoxo-

i{uTI} qepe3 IIeHTp Mac rIepueIIAi{KyJUIpHO IO noAonxuroi

iiirourr{Hn aeroh{odirfri.Jy - l\,{oMeHT iuepqii ni4pecopuoi wacu

ir1oAo riei carrtoi oci. ' ,
Ockimrz uoxi.{rri o6ox rcoop4!\Har zt i zz BXo.4.f,Tb y

Kox<i{e pinnxHHr (10.12) i (10.13), ro clr.creM?, r{o onl{cyerbcs
r-{HM}I pinnxHunttra, (e 3B'.f,3aHoro. y qbol\{y BHnanKy

3B'.fi3aHHMI4, ro6to 3are:)KHvMIz oAilH ei,A oAHofo, € KoJII{BaIlHg

TorroK A i B" f,Ipu nuuursessi KoJInBaHb oArliei to'rxu ni4pa:y

Br{Hl4r(alorb xonfinanri.s inruoi Tosril4, flpra r6yplonaHui

KOJrr{BaHb uepeArrtoi ];o'Lr<u A qerrTp KoJrr4Bar{b :wr'{a{xHo

JrelKr4TL y Mexax 6lr;tt anrouoGillt, e {Iptr :6yprouauni
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KoJrI4BaIIb 3aAHboi TOqKI{ B qeHTp KOJIHBaI{b 3BI'IqafrHO .IIe)KlITh

3a MexaML{ 6asre nepeA asro${o6irer'I. r{aerora KoJIrrBaHb,

ueHTp gKHx JIe)KHTI y Melmax 6asvt, e tsI{coKOIo, a qacrora

K9JII{BaH6, IIeHTp fKIrx Jrex{}ITb 3a MeiKaI\'{I4 6asn, - HI'I3bKoIo'

Konunauns roxuol 3 TorIoK crar{oBJlsrb cyMy ABox cr'lrly-

coiizurrsux K0rrr.rBarrb s pisnoro alruniryAoro i qac:rororo" flpu

noAaeaHHi KOJTTiBaHE i s6iry ikuix $ae BoHu "[iAct4JIICIOTb

onlrH oAHoro", i, HaBtrtrLKkl, KOJIU KoJII4tsaHH{, ulo AoAalorbc-fl,

Br{.flBJltlorbcs nporplne}KHplMn no fra:i, BOHIa "factrb oAHH

o4Ho,fo". Y pe:ylrrari ennnxai'orb KoJiI4BaHH.fl 3 nepioAnqHo

srvliHHorc BHcoKoIo a6o HHsrKom annliryAolo, eucoKl4ilfi4 i

HI,I3rKI4MII rIppIcKopeHHflMLr (puc. 10.5), u1o noripmy€ rnaB-

uiclr xo4y aeloN{o6ifls.
I-tr{o6 noliililIl4l'I{ nlaeiricrr xo4y i rqo6 rconraBanHt

Tor{Krr na.q orsiero eiccro He niA6raeaJrr4cfl Ha KoJIHBaHHtx

Tor{KI4 na-u inuroro eiccro, ueo6xi4no lraru

a ' B - P l , = 0 a 6 a a ' u = P t r

Prac. 10.5. fpa$it< 3e'.fl3aHux KoruraHb oci aemo-nto6inn,

u1o suHuKawmb y p$ynumami dodaeauua KonuaaHb

2L)1



Y qrony BI4naAKy pinnxHnr (10.12) i (10"13), itlo

onlrcyroTb simHi KOrrraBaHHfi TOqoK A i 8,3 ypaxyBaHlr.svt ulo

Lzl(ez + a' e) : Lle,6yaytr raKlruvr'.

3riano 3 qI{MI,I pinnxnnnrnu npu rlopyffenHr KoJIHBaHI)

TOqKH ,4 SiApiSOX AB 6yrc noBepTaTr4c.s riAHocHo uepyxorvroi

TOrrKr4 B. KonunaHH.fl TOrtKrr A ne 6ygyTb rrepeAaBaTvlcfl' Totlul

B. flpz nopylueHni KOrIaBaHb roqKu B ni4pisor< AB 6yw

rroBepTaTr4cs BiAHOCHO HepyxoMoi roqru A tuottusaHHq TOTIKH

B He 6yAym rrepe1aaarucs ro'{qi A. Orxe, KoJIuBaHr{'fl

uepegnroi i saff*oi ToqoK eig6ynarorbc.f, He3arlexno o4ue ei4

oAHoro i ii tntoxsa po3rn.f,AarpluK KoJIlmaHI{x 4Box oKpeMHx

crrcreM, rqo fr uoxsa rrpoimocrpyBarl'I cxeMolo (pnc' 10"1) i it

orr4coM $oprvrynoro (10.3)' y Bllpa3 (10'15) ynir"tru;ra

uacrvr*a ni4pecopHoi tvlacll ffin1 : Mo ' elL, u1o ilpl4naAa€ Ha

roqKy A, a y Brrpa3 (10.16) - .rracrmna ni4pecopHoi ruacu

tfin2: Mo' alL, uo Ilpl4naAae ua rouNy -8.

Y en";rNy 3 HaBeAeHHM llacrora KyroBI4x BIJIrFIIzx

Korrr,rBaHb roqoK A i B (pal,./c),uopieurce:

(1  0 .1 s)

(10 .16)

(10 .17)

i
t

I
I

, 6 ) z =

i .racrora rexniqnrax KoJInBaHb 3a xBI'InI'IHy

30
' t  f r l  = -

T
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30
h r = -

lt

C t ' L

M r - 6

C r - L

I t [ o . e
(10 .1  8 )



flpyxua xapaKTepl4cnara ui4nrcru craHoBIlTb 3aJIe)K-

nicrr neprr.rKirJrbHoro uepeuirqeHHt KoJIeca siA HaSaHrax(eIIHrI

Ha KoJIeco nprr HepyxoMoMy rcysori' ,{nx nesanexHoi niAsicr[

npyx<uy xapaKreplrcrl4Ky po3paxoBylorb 3a )Kopcrxicrro flpPr-

HOro eJreMeHTa AO riueuarur<u naxinsgoi cucreuu ni4nicra.

EprT:,;as. lr.s ii IroBltoro xoAY, 3acrocoByrorr-c'fl rrlABlcKrt 3

ueniuifiHoro xapaKreprcrHKoro" flpu ne:anexnifi niaeicqi

neniniftuy xapaKrepl4crl{Ky geuqafrHo oAep)I(ylorb 3a Aono-

Mororo AoAarKotsux [pyxul{x eJIeMeHTin (puc' 10'6, a), u1o

BllforoBJlf,rorbc.u 3 ryMH a6o nopucroro noliyperaHy'

flo4arrconi npyxui erIeMeHrI4 ei4pisnarorrc'a ni4 o6-

xapaKrepucrllKl,I (prac.10.6, 6). V pafioni crarl'IqHofo HaBa]J-

ralKeHHfi XapaKTepr{cTr,rKa niuifilra fi uae nocrifinufr roe$i-

uienr xopcrr<ocri C.

G

C

Plrc. 1.0.6. Cxeaa nideicrcu (a), Wo Mae npyncHy HermtuH))

xaPaKme7ucmurcY (6)
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3a Ha.r{nrrocri ge:riuii1soi xapaKTepr4crnKrr ni.qnicria
rexHiuHy qacrory KoJrHBar{E 'e Mo}r{Ha Btrr3F{aqarr4 3acfuotrrl'ty,toro (10.5) i *rarra*{ual{ rrporrrnor.r .frr,, a c,ri.4cKopr4crarHcr Sopuyriauir (l0.1g), y -flKHX uanegeui
xopclrrocri Cr i C2 ei4ruonirTarcrb :rinii.tuifr airr""ui *apuN_
Tepr{cr}rKu ui4eicrn. V pasi :6il'uesst HaBaHTar€HH.fl HaanronnoSinn, :ro6ro rv{acr{ M, qacrora KoJrr4BaH6 n1 i nzni4uoni4no 4o $oprraynu ( i 0. tr g) snaenruy€rbc_{"

To'{nicr:r Aorpr,iMani{_rr yMoBi4 p,j = u.d, rtr{o :a6esne_
riy€ He3axexlric:rr KoJrr{tsan'r oqisrue xoesiqie'r po:uo4i,ry
ueni4pecopur4x Mac:

^2.
r  t ' 'v
L t , -  *

9 . 8
(1  0 .1  e )

Konr'rsaH's nepe4Hsoi i sar'roi qacr,Hlr aeroMo6im
rqlaxTlrqHo MoIKI{a BBar(arI4 He3aJre)KHIaMH, .{KIqo Er,:0,g_I ,2,
"{n^a i 3aAoBoJrbrrslorn Sinsuric'r tyqac'r4.. Jr*I-K'BHX aBTO_
modi-rrin.

.)A/1



IraBaHTax(eHIrs aBToSyca i noclifruy ti4craHh Iloca'4KoBol cxo-

AT4HKI,I nig 4oPoru'
Heganexsr KoJI?IBaHr{.tr ToqoK A i B (prlc' 10': ' ui 'J

piruoro qacrorolo ir amn:riryAolo BIa3HarIarorr xyroni

KoJII{BaFIHfi B1Ap13Ka AB. TIpu urantit lusxAxocri asrol{o6irtl

nyrori KOJIUBaHH fl rlocr4 JrloloT ucx :i 3M elI[IeHH.sVI n i^uorueriHs

qacroT KoJII4BalIb m1/n'2, a rrp\l eerHxifr ureuAxocri aeroN[o6ir',s

xyroni KorII,iBat{Htr 3Menrrylolbc's npi, 3MeHIileHHi siAnoruesre's

n'y'n2"3 qiei npHr{uHX ailY" cy'qacnoro rlerKoBofo aBToMo6ilx

ri" tu*uttraxenni Asi oco6fi npufiuarorh /7t:55-80 xon'/xe i

nz:68-Ifr0 Kor'/xs'
{soai npprcr{y xapaKleptl:rrlxy ni'qniexu Bi4Konyrorb 3

noseifiHo Hapocrarot{oro xopcffiicrro' Taxa nineicKa' fiIdy rrle

Ha3HBaIorb nporpecl'rBHoro, :6epirae sa pisunx HaBaHTaxteHb

*f"et"="o *n"t*l*"y qacrory KoJII4BaEIb, 3yMoBnloe rr'tini-

rv{aJILEIy srr,iiuy 
"u**ny 

Ky3oBa i, or}Ke' priuiuzulusoi sTVriHIa

*"po**y ceirra Sap. Am oAep)Kalin's nporpecliBuoi riAeicKla

Ha JrerKoEI{X aBTOMOSi:rsx 3aCTOcOByIOTb IIpyXi4HI{ 3 np6-

ginronanaM Ha Kolryc EpyrKoM, 6ouxynart 
-1 i:T,t:-1-Ty*t-

trrr. a raKox qrnniHAppr'{ni gi srvniHul4M KpoKoM MDK BI4TKaMfi'

Ha saHraxHMX aBTOMOGinsx o{acrxoel4fr e$err rporpecueuoi

niAet cK il crBopiolorb 3acroco 81' ean i ni4peco ptwtxtl'

figpanniuHe reprfi, crBoproBalre aMoprn3aropaMl4'

rrpl{3noAurb Ao 3facaHH.s KoJIrrBaHn i, ui4norigHo' 4o (10'9) xo

sln{iHi,t ix .{acro:rn. oAUar< 3I^{eHIIIeHHf riacToTl4 CTA}IOBI4Tb

34o , ulo Ao3Boflt{e npu6nueHo po3paxoBynari4 qacrory

KOJrr{BaHb niAnicrl,r :a (10.18), riexTyiot{i4 ri4paenivHl4lvl Tep-

Tfl M, cTEOpIOEaHIIN{ aM0pr1{3aropoM'

V xoHc'rpyNriiT nimicoK cyr{aculix neI'KoBHX aBTor'lool-

ris nepe46aueHo cryniuuacle pefyJlloBaFiHfi )KopcrKocrl

aMoprrd3aropir, rr{o Ao3BoJlfie 3aJIe}GIo B1A plnHocrl Aopox-

Hboro n oKpl4Tr.fi 3MirIroB aru xap aKTepI'{crI4Ky n j Asicxu'

ITpu nmi<ollal{oMy ana:risi He Bpaxotsyaaecfr BnJIr{B Ha

nrasuicrs xogy HenigpeoopHl4x rtac (prac' 10'3, a)' Kcnnnaun's
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uigpecopuizx i neni4pecopHrrx Mac B3aeMonon'.f,gaHi. fleprui
Marorr Benr.rKy auudry4y i unsrry qacrory, apyri - Marry
aunniry4y i nucoxy rracrory. .{o4anaHHx rlux KoJrr,{BaHr)
He3HaqHoro Mtporc BrrrrnBae Ha 3ararrrHnli xaparrep npoqecy
KOnrrBaHb ni4pecopHr{x Mac - s6epiraerbcr KonarrrHr qacrora
KoJrrrBaHb nigeicru i ixnifi qac 3aracaHHr. Aolarxoni
BucoKoqacrorui KoJrr,rBaHHr qepe3 l\{aJry aMrrniryay rac{Tbct
no.4yruKoro ctrgiwux i rraoxyrr 6yrn ueni4.ryrHi Ans rroAr.rHz. 3
Meroro ni4ezrqenHq nrasHocri xo,Iy, Hal"rroronFriue 1.rA
3Mer{ilreHHr y4apie Ha 4oposi s nepinuocrfrMu - Heni4pecopHi
vacu crii4 3a Mox(Jrr4Bicrro gnrernuvBaru.

10.4. Bnnms eKcnnyaraqifr Hhx Saxropia
Ha nfla,BHic.ru xo4y aBToMOGirTfl

O.cHonnoro [pr4rll,IHoro KoJrr.rBaHb aeronroding e
uepinnocri Aopofrr, xxi rrroxyrb MarH pisuy xoH$irypaqiio
3aJrexno ni4 runy Aoporr.r i ii craHy.

Ha Aoporax 3 rIeMeHTHo- i ac@anrro6erolmuu
noKpr4rr{M pospi:Harorr uepinuocri nepenaxHo ABox euAin:
nepinnocri Bvcororo 3-5 larvr i 4onxHnoro 6:rrasrxo 8-10 una
(nixponepinuocri) i uepinHocri Br4cororo IA-n MM i
AoB)Kr,rrrorc 6nagrro 5-8 na (xnzni). Ha 4oporax g inrencr.rsHnl4
pyxoM xeani Molr(yrb yrBoptrrr4cs Eepe3 oAr.rH-ABa poxu niclx
yKJraAaHHr noKpr.rrrr i cupn.ruHuru norip[reHH.rr nraeuocri
xoAy aBToMo6ins.

fli4 .rac pyxy aBrouoSins no 4opo:i a uepieuocrnNrtrl,
IIIo qepryrcTbcr, Br.rHprKaroTb suyrueni KojrlcBarrHfl, qacToTa
rKrrx 3aJre)KHTb eia xapaKTepy uepinuocrer'r i urezAxocri
asrolro6ilr.{"

KonzsaHHs Ky3oBa asronro6irg raKO)K Brz3Haqaer6c{
KoruBaHH.f,lru Heni4pecopHax uac, oco6ruzBo B goni nngmllx
qacror. V soui Br.rcoKax rracror (400-500 rin/xn) neni4pecopui

)
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3ffi"S" Emmpo6ymaruFis Ha mnaBruimn xogy

MqroAu uanpoGynanr AT3 ria nirasuicrb KoAy per-

namegrOnani eilnoSi.Usrrh,Il4 HarliOrralrurzvlr CTaI{.qapTaMI4.

{Ipu suupoSyrauuxx AT3 noshuen 6yrn KoMnneKTHnMu o6-

,.urorn"* (rrpo6ir ne cilruru 10 ruc. ro,l) i rexuir{Ho cilpaBHI4M.

Bunpo6yrorb aBrol\roSinr y 4opoxuix i la6oparopHux

|MoE&x; llpn ubolv{y peecrpyrorr a6colrorni i siAnocui

irepevrirueruls" IrIBIaAKocri xorllsaJlsHrlx npouecin' i s xoai

o6po6rra orpr4h4aHr{x pesynnrariB BrT3FIaqaIOTbC-fl seoSxilni

napaMerpu
Runpo6ynanns gAifreulororb Ha raKl4x rl4fiax Aoplr:

1 ,, : ac$alnro6eronuvw a6o qelrenro6eTOIIIII4M EOKpI{TtflM y

l.rpn**)l crani (cepeAllfl KBaAparlTrIHa Blrcora uepiruoctefr

L', j :  '  10 '*);

II - Spyrona MoIueHa Aopofa' 6pyxinrca 6^es nuSoi'B (cepe4Hx

Ktsa4part{q L\a rtmt)o'ranepinuocrefi 1, I' I 0-2r"1);

iii - 6pyxoBa MorqeHa'Aopora, 6pyrcinra s ela6ogN{Ia (cepegux

;{Ba.Eparrzr{r{a Bu cora Hepieuocre io 2,g' 1 0-2nt).

LltrnuAxocri pyxy, npl4 nKIIX peecTpyloTbcg rIoKa3HI4KI,I

nnaeHocri xo.4y, ycraHoRJllororb 3 ypaxyBaHFlxIu ra:reropift

asr:oFeo6irx i rnny er.rnpo6H()i Ainsnror. F{anpHxnaA, ilIrs.

lerroiux aprcuofiilie ria 4oposi s rapHraM [oKpI4TTxna (tr) ix

npirfitraarorr pinurnrn 5A, lA i 90 xu/ron', a ilrx anro6yein
cb-qO xn/roA. Ha 4oposi :i snorireHr.rM lloKplarrxu {II) tnx

nepKoBl4x asronao6inis msHAxocTi 30, 45, 6A i 75 ru/roE, a

Anx an:ro6ycis i eauraxrrr4x aBToMoSi:rie - 30, 45, i 60 rna/ro.u.

I{a ainssriax is 6pyxoBr4M noKpr.rr.sNr y lroraHo'Iy craHi (Iil)

iunuAliocri pyxy npufinxri pinHlarr'lu 10, 20, i 30 xtvt/roA'

,{onxuHlr ,4inxnox, Ha flKl{x peecrpylo'r'bcfl rlapaN{erpl4 nJIaB-

rioc:ri xogy, BcrarIoBJIeHi npu nranpo6ynanlux Ha rapaifi

4oposi (I) i pinnony 6pyroroMy Iuoce (II) pieHreuu 1 ru, a tla

.q"bo.u* ir,**r. ranin i neHruux IxBplAxocrefi pyxy - a,7, A,5 i

0.25 i<v.
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,{ng ygaranbneHng noragnnicin ilo nlannocti xoAy

anTonao5in.fl 3a eepe"uHboKBailpaTrrqIJnMw npIceKopeHH.gMII, IUO

orpizrvrani ua pi:nrax Tr4nax gopir 3 BaFTTDKeI\4 i 6es nanraxy,

""o,ogr" "*to"i 
xoe$iuieuru 5i, sr<i BpaxoBylorr rpuualic'b

nunpo6ynanr Ha pieHux Aoporax. y tIboMy BI4naAKy

cepenr{boKBa/IpaTI'ItIHe npllcKoperlHfi

(10.20)

Ae d'; - cepeArlboKBalparuqui ilp'IcKopeHHt, oTpI4Mam Ha

pisnux,"nu* gopir" 3saqenss 6, trrs. pisnnx anronoSiliB npLI

nianpo6ynanH.sx 3 Bar{rall{eM i 6eg sroro HaBeAeHo n [i9]'

fleperaroro nanpo6ynaub Ha Aoporax € Te' Iuo yMoBI'I

ix npose4eHng 6rnsKi lo aifi$rzx yMoB po6orz antollo6inin,

xoqa pe3ynbrarl4 TaKr{x nunpo6ynaHb He 3aB)K'ur4 MoxHa

nopinnmu, roMy uro npo$inr i cran 4opir y npoueci

eKcrIJIyaraIIiI :tuinmroruc-s.
llpu nadoparopnrlx aunpo6ynauHrx Bl43Harralorb

rrapaMeTpr4 neplurcar-ruHoi npyxHocri niAnicxs i t:stttt,

xapaKTepl{crlrKl4 noilepequoi ryroeoi upyxHocli ui4nicxra,

rrapaMeTpi{ BlJIbHI4x KOJII'IBaHb IlupecopHrrx 1 HenrApecopHl',Ix

N{ac aeroN{o6iJi.f,. VcrarryBaHH-f, i uero4raxu oAep)KarlHt

neo6xiAuux ilapaMeqrin i xapanTeplrcTrrK .4ocl4rb pisuovaHirHi

i no.uaromcs n cneqia.mHifi nireparypi LIg, 271'

299



Konrponuxi sanuraHHc- i sasAaHHc
Ane caMollepeBlpKll

l. -flxurvm noKa3HI4KaMI'I ouinrcerscx nrasHicrl xoAY

asrorrao6in-s?
2. I{o Ha3rrBarorb rexni'Iuorc qacroro}o lcorraeaHr?

3.-flrczvr pieuanurlr onHcyroTbcs HesracanrHi KOJII4BaHHfl

o.IIHoMacoBoi cltcreuu?

4. fli<utvt pinHruHxnr orrH cyroTb c.s nifi rHi gracalsHi KoJII4B aHHfl

onHoMacoBoi cncrerrnra?

5. flxuwru 4nseperiqiaJrbrrr{M}r pinnxuuxtrtla .onl{cyroTbcfl

nnacni KoTLIBaHHq nlApecopuoi uacu aeroMo6iug?

6.Axi npracrpoi sa6esnevyrori, ne:anexnifr nigsicui

neniuifiny xapaKTepucrurY?
7 . flxuit BTIJIITB Ha n:raenicrl xoAY po6lxrr KoJrIrBarIrL{

neni4pecopHl4x Mac anroNlo6in.s?

8. Busua.rre xopcfl<icirr gaAUrOi niAsicKfi BaHTa)KHOTO aBTOMO'

6inr, xruqo Nopcm'iqrr nepe,4uroi niAeicKu Ca:37A0 LVc$t,

a eiAcraHr siA iIeHTpa Mac Ao uepe4uroi i saAlrsof oceia'

eiAnoei.qHo : a: 2lA cv; e :120 cn'r' flpra IIboMy ueHTp IVIac

aeroN,{ o 6 ins g 6iraerr ct 3 IIeHTp oM rlpy}Kr{ ocrl "

9. BugHa.{re cTaTr4rrrrr4ii nporuH nepe4ur,oi niAeicxl'I JIerKo-

Boro aBToMo6i[s, flKuIo Bara, ilIo ilprrnaAae Ha rlepeArll

KoJIeca, g,opinuroe 9 xH, a xopcrxicrt C6: 450 H/cirr'

[0. BngnaqTe HaBeAeHy )KopcrKicrs ni,qsiclctl i TIIIHH BaH-

Taxuoro aeroluo6in-fl, tKIIIo xopcu<icrn Koxuoro [pyx'

Horo eJleMeura niAnici<u Cn:500 H/cu, a Nopcrr<ica5 rrIUH

C*:4500 FVcrta.
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fl p*a run ag BH KoHa H ffi fi pos paxyll KG6o- npaSi u u oro

a u an isy rs ro E o- [$ svt6*ti cpl ltx 8'r! a erfd Boereft
asromo6lns

Oqinxy rsroBo -IUBIaAricnnx BJIacrpIB o crefi anrolto 6i:r's

(ua npurcraAi rieuconoro aprouo6ilq 3 A3-1 W22) sgifi cHloenao

rpa$i'Iirnr,r MeroAoM 3 AoniAsuna [17] i ranoro HaBrraJIbHoI'o

ncicidnnrca BllilI{r:veMo gani, ueodxi'qni a:rs po3paxyHKoBo-

rpaSi*illoro auarisy (ra6.r' 1.1'

Ta6ruuE 1 - Buxizlni nasi Anr anrcnto6irn

flosua v'ao&m,Kl

Marcntraruga icts AL *u*, KBr
t{aclora o6 ep'launx roniuqacroro B aila ABI4ryFIa

rror{ MaKcldittaxrsoi qcrTy4ry-qqTi /t", 95' -_

ugi "lncna KH nepeAaq:

br{e r{I4CJIO roIOnHOr
1s5/70Ri3

C:r'aril'{Hla.fi KOJI1C rcr, M

r{THl po3Mlpl4:

. UD{OI,IHA. M

HCMlC1tr,

ilIleHT
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f{nx no6y4onu rpa$ir<a sosuirumrot ruenAxicl+ol
xapaKrepr.rcrlrrr{,{83 amxopl4croByeMo $opvry:iy (1.3), ntea

Ao3Boxla€ ga niAonauNtp{ Koop/lI4HalaMI4 oanier rotlxll

xapaxTepuc'fl{Ki.{ (ly'n-u* i n77) ui4rropldrr{ Kpi{B}i noryxuocri.

l-{clro.rui 3Haqerlrrtr n" uulwpalorb y Aianasoui eig m.*1" 40
r?.,r,ur, pc36r{Baloqu fioro sa 4oni"rmuy leinlnicrr Ai.ltsnoIt (5-8)"

Efisna.{MBtlru Nn pnN npulinsrux 3F{arle}{I} nn, a6w4e-

Jrlororb s i4n oeiruri 3rlar{eul{q Kpyruolo M oMeHTy lle kII'y H a

n/
M  - 9 5 5 i l .  " .' n ,

Pesyli,rara pc3paxynrin :no4xir" y ra6:r. 2 i 6yaym'rt
rpa$im 3onsiurHroi firsNANicntrr xapaKrepi{cr&Iti{ i{ts3
I{":-f @}S i M":-f ' 

Qe"), u{o rroKa3ana ua puc. l.

Ta6:rpru"s 2 -- Fe:ynsrarl{ po3paxyr{Ky napavierpin :ouurrunnol
runn4xicuol xapaxr ep M:'TM:r:U AtsI4r yna
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16000,2963 0,08780,02500,3581i 1  q 6 4 qR ?  1 5  1 ?

24AA a,44444,19750,0878a,-\54221,61.3296,a024
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r00o 2000 s000 4000 to*o{ti"

Puc. 1 . fp afi fu< s o su iLuuaoi' urcu dKi cuol' xap arcmep uctrxuKu
dsuzyua

Ilprz no6yaoei rpa$ixa rsroBoro 6ataucy gnx pi:ullx
n€pe4arr i runuAnocrefr pyxy po3paxoByrorb 3rlarlenllfl
cKnaAoBr4x pienxnHt rfiroBoro 6asruwcy (3.17).

Tsrose 3ycr{nnfl Ha BeAyrrnx KoJlecax Bu3rlar{arorb gK:

n  M " - u * . . u 0 . T , ,

Ciany cyMaprroro oropy Aoporr{ Bl43Haqalorr sa Soprvrynoro:

Fr ,  =  Wr^o* 'G

Y pospaxyHKax He BpaxoByerbcs BIIJITIB IrIBIa.4Koert
pyxy Ha r<oeQiriienr oropy Koqeulllo, roMy npnfruaervro

{umax:0,014;  rog i  Pr :  A,0I4 '  11055 :  154,8 F{ .
Cxny oilopy nonirpx Btrr3Har{a}orr sriAuo z (2.11), a

cnny irrepqil nocryua-Ilbrlo pyxalrHoi MacI,I aBTonro6inq sa
(2.12). tlpn uo6yaoni fr ananisi rpa$inie rrlroBoro 6atnucy
3lralreHFis cnrrvt iuepuii flocrynilnbl{o pyxouoi Macll He
po3paxoByroTb, a BI43IIaqarOTb 'IK pl3HHt{to T-firoBoro 3ycfinrw

P*t cyuru curi onopin FyxY (P,y + Pnu).
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fpafrir rfiroBoro danaHcy i nci nacrynni 6yayrorr y

SyHrcqii ruarArocri aeiroN{odirx V, tya [oB'ff3aHa 3 qacroro]o

odeprannr roniuqactoro Bana,{B3 sa;rexnictro (3. I 8).

,{uHarvrirHufi Samop anrouo6ins. D n,uzuauaerr,c . ilIrfl
pi:Hux repeAaq i rusuArocrefr pyxy sa $opwrynom (3.20).

3vlinni rro rrrnr.I2lrocri BeJILITIHHI4 P*, P. i D
pospaxoeyrorb 3a HaBeAeHLIMI{ BlIilIe fr opnrynallu, pe3ynbrarl'I

3BoA.flr6 y ta6n. 3; s no6y,uoBoro rpaSircin rrroBoro 6anaircy

{pwg.2) ra Anuarvriquoi xaparreplrcrl4Kl4 (puc. 3).

Ta6fln1x 3 - Peaynrrarl4 po3paxyHrqy rtroBoro 6alaHcy
i 4nHaui.ruoi xapar<repncrlaKia asroi\4o6ms

flapauerpn

g
r
c.)
a

*
-
F

0.)

m
(Y)

I ll u TV VI

**T;oo P*, H P, ,H D Pv+P*,tl

Ha nepruifi nepe4avi

5.93 3557.71 1.36 3ss6.3s0.32 ts6.t4
1 1 . 8 5 3817,77 5.44 3812,21 0,35 rc0.22
11.78 3939.05 12"24 3926.8r 0,35 167.A3
23.71 3q2t.72 2 r ;773899.9s0.3s n6.5s
29,63 3765"7 L 34.01 3T1.74 0.34 188.79
35,56 3471.44 48,98 3422.41 0"31 203.76
41.49 3037.70 56.66 297r.040.27 22t.44
47.4r 2465.70 87.47 2318.63 0"22 24t .85

Ia gpyrifr, nepe4avi

9.96 2r t7 .73 3,84 2tt3.90 0.19 rsg"62
19,91 2272.50 15.36 2257.140.20 170.14
29,87 2344.73 34,56 2 3 l A , l 7 0,2r 189.34
39.83 2334.41 6r ,43 2272.98 0.21 2t6"21
49.78 224r.5s 9s.99 2t45 .56 0.19 250.77
59"74 2066.t5 138,22 1927.920.r7 293.0r
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PospaxyHrconi lani 4nx uoSy.uona rpaSixa rplrcroperlb
3BoA-flTb y ra6n.4,4e nano4flTb 3Haqeurlt BeJII'IqIaH, oGepnenrx

rxprdcKopeHurnvr L/j (Arae. u. 3.5), xxi 6ynyru BuKopncraHi npn
Br43Harrer{Hi .racy po3rorry aeroNao6int"

3a Aanrzntu ra6n. 4 6ylyrorr rpa$irn ilpucropellb
(puc. 4) i neruaurau, o6epnerurx lrpl4cKopeHrrnn (puc. 5)'

Ta6nuus 4 - Pesynrraru po3paxyHKy lrpplcKopeHb i nenuvnu,
3BOpOTrIl{x ilp}icKopeHrlfi lvf

flapanaerpv
I il m IV V

V"rcv/roa /) D-v i, ttlc' l l i "  c' lxt

Ha nerrurifi nepeaaqi(d :  I .5172
5.9264 0.3211 0.3077 1.9893 4.5427
11 .8s29 0.3448 0.3308 2,1390 0.4675
17.7793 0"3552 0.3412 2,2460 0"4533
23.7057 0,3527 f).3387 2.19A3 0.4566
29.6321 0.3375 0"323s T.0919 0.4180
35.5586 0,3095 4.295s 1,9108 0.5233
41,4850 0.2687 a,254/ 1.64'7A 0,6071
47,4714 0.2t5r 0.2011 1.3006 0.7689

Ha lpyrifi nepeAa-Ii (62: I,2A9I)
9.9562 0.r9r2 0.r772 r,4317 0.695s
t9.9123 0,2042 0.1902 t.5429 0.6481
?.9.8585 0.2090 0.1950 1.58 r  8 0"6322
39,8247 0.2056 0,1915 1.5545 0,6433
49,7808 0.1941 0.1  801 1.4610 0.6845
59.1370 0.t744 0. i604 1.3013 0.7685
69.6932 0.1465 0.1325 1.0753 0.9300
79.6494 0 . 1 1 0 5 0.0965 0.7832 r.2768
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flpo4ouxenns ra6r. 4

Ha merif i  uepena"{i (ds : 1,1111)
T u ilI ry V

15,3563 0.1.234 0"1094 0.96s6 1.03s6
30,7125 0"1300 0 , 1 1 6 0 r.0239 0"9767
46.0688 0.1 30 r 0 . 1 1 6 1 1.0248 0.9758
6r.42s0 0.1237 0,1097 0.9684 1.0327
76.78r3 0.1  1  08 0.0968 0.8546 r . 1701
92.1375 0.0914 0.0774 0"6836 r.4629
r07.4938 0.0656 0.0516 0.4ss2 2.t968
t22.8s04 0.4n2 0.0192 0.1695 5.9002

Ha qerneprifr nepeAaqi 5 + : 1 , 0 V 7 6 )
21.1248 0,0887 0.0747 0.6802 r.4702
42.2495 0,0906 a.0766 0"6916 r.4336
63.3743 0.0859 0.0719 0.6544 1.5281
84.4990 0.4145 0.060s 0.5508 1.8  156
10s.6238 0.0565 0,a425 0.3866 2.5864
126.7485 0.03 i 8 0.0178 0,T620 6.r729
t47.8733 0"0005 -0"0135 -0,1231 -8,T207

158"9980 -0.0375 -0"0s 15 -0.4688 -2,1332

Ha n'.s:rift repeAaqi (ds = 1,0613)
28.4409 0,0653 0.0513 0.4738 2,lla7
55.0819 0.a620 0.0480 4.4433 2.2s51
84_t228 0.050s 0.0365 0,3375 2.9634
1.12.1637 0.0309 0.0169 0.1 56 1 6,4441
144,2447 0,0031 -0.0109 -0"1006 -9.9422

t68.2456 -0.0328 -0"0468 -0.4321 -2^3t09

196.2866 -0.0769 -0.0909 -0.8403 1.1900
224.327s -0.1292 -a.t432 -t.3233 -0.7557
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Fur,. 4. {p a$ix npucKopena aetnonto6inn
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Mero4raxa po3paxyHr{y i
rilJrqxy po3ror{:v BHKJra.4eHl B rr.
Pesymraru po3paxyllKy 3BoAnrb

Sir<iu uacy (prac. 5) i iu:inxy (puc

fiodyloafi rpa$ixin qacy r.a
3.5 uanqanblroro nociSsara.
y rabn. 5 c no6ytonoro rpa-
7) posrc-riry.
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Ta6nuqx 5 - Pesynrrarn po3paxyHKy iracy 1 rrrll,qxy po3Forry
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Prac. 6. fpafiirc Llacy paszoruy aemaao1inn
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60.5 12.5 30.9 3C|,9 5C5.5 ")g ] .{) 99 i ,u
78.0 t7 .0 47,9 4V.9 I 1 4 0 , 1) l ' j , r  i 2 i 3 1 . 1
a '7 'v 28,3 t o . L 76.2 2464.5 4591, r i45t lL,5
t 1 7 . 4 56.5 t32 .7 r32, '7512E"014719.610719.6
t22 .1 23.4 155. i I  5 6 , 1 2V92"61 3 5 1 2 . 11 3 5 1 2 " t
126 ,8 ; .

a^87'V"".2',7,7 tr83,2183,23358,  i 15870,21{}874,2
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s'10:

Puc.7 . fpafiirc u'maxy poszoHy anmowoSinn

flplr nooy.uoni rpatfixa 6anaucy noryxGocri 4rn pi:unr"

Orpunraui 3HarreHHt BeJrI4qI'IH N, i N* ui4cytvtoryroru

3 ra6n. 3 6epyrs TaKolK 3HarIeHH.fl IIrBuAKocreI{ pyKy

asrouo6ils Ha scix ilepeAaqax, sri niAnoniAarorr npuiiuxtuu
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TIOTV}KI{OCTEI{

f,Iapauerp

X
\O

i!s

Fi

R

[n

V,trothog
Fi

e

B

{

ti

s
€
-f

RukI Un uk3 u*q uk5

8 6,5 5.9 5.9 10.0 15"4 27,r 28.0 0"9 0.1 1 .0

1 6 14.0 t2.6 1 1 . 9t9,9 30.8 42.3 56,1 1 . 8 0.8 2,6
24 2 t .6 19,5 17.829.9 46.r 63.4 84. i ) ' 7 2.1 5"5

32 28"7 25.8 ) 1 7 39.8 6r .4 84.5 tT2^23.6 6.s 10.1
40 34.4 3  1 .029.6 49"8 76.8 105,6140.24,5 12.7t7 "2
48 38.134.3 35,6 59.7 92.1 t26.8 168.3 2r.927.4

56 38,935.0 41,5 69.7 107.st41.9 t96.3 6.4 34.8 41.2

64 36.r 32.5 47.4 79.7 t22.9 r69 224.3 5 1 , 959.2

Tadnuqs 6 - Fesynrrarn pospaxynris crnaAonux 6anancy

3a AorloMororc oAepx€Hl4x ni4cyrvrrcin ra rpa$rxrn

BTTKOHyeMO aHaris Tf,foBo-ruBnAXiCnnx BJracTuBocTefr aero-

ruo6ins.
Is sosuimHr oi runragxictloi xaparrep?Icri'IKu BIrcHaqI'IMo

3HAIIgHHfl MAKCPIMZ}JIbHOI.O KPYTHOIO MOMEHT!, Mumax, qACTOTY

o6ep'rauux ne roniuqacroro 'BaJIa upu MaKcI'IMaJIbHoIvry

TQyTHOMy rvrorueuri; TA MOMeHT rIpH uaxcuiualrnifi

noryxcHocri My. 3a gna'IeHH.uMH M" * i Mw o6'rHcrlomr

xoe$iqieur rpucrocoBanocd ABIrryHa. tli BerluqvHll

c*rriaurot":.M"**: 85 H ' Mi nn:2700 o6/xn; MN:68 H ' rra;

y  =  M"^u*  =8 .  =L25 .
MN 68

3t7
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Pnc" 8. fpa$ix Sanaucy nomyscrtocmeil aemotto1inn

Crpxuane 3riaqeHH.f, MaKcrzMaJrbrroro KpyrHoro MoMeFrry
6in'ue nia peanbuoro, rIo o6y^aonnello lradnnxesicrro
po3paxyHKonoi $oprraynra.

3a rpaSiicoM cr4noBoro danancy BusnarrvtMo Maxcr,r_
ManrHy rrrBr4.qKrcrb pyxy aBTouoSinx Anfl. 3aqaHvx 4opoxHix
y:r,ron (yr, .u* : 0,014). BoHa lopieHrcc V*o, : 140 xnaTroa. ii
]\ro)r(Ha Bi43Haqr.rrr4 TaKo)K Sa rpa$ircaMrr rr{HaMi.ruoT xapar_
Tepr4crr4Kr,i, nprrcKopeHb I noryx{nor-o 6a;raHcy. ffpa npaBr4nb_
uifr no6y4oni sasHager{r4x 3arrexsocrefr runrrrruouHi iua.re'-
H.{ rrrBr{AKocreft 6y4ym 4nx ncix rpa$ir<in oguaxoni.

3a rpa$irorra gunauiuHoi xapaxrepr4crr4Ku 4lx roxHoi
nepe.qaql Br{3Haqarorb MaKcprMaJrbnrafi cy*rapHrafi onip Aopollr
{ max i 2 .srcI4fr r\,Ioxe noAoJlarr{ anrolro6inb, Kpfi TI4rrHy unu4xicru
L'*r; i waxclnvranrnmft no4olanufr no4onxriir-r yxr4n .qopor:a i^u*,
npx roe$iqieHri onopy KorrenHrol": 0,10 (rpynroaa Aopora
uicr.s AoflIy). Mar<clruanns&rfr noAo,rar*rii nosgonxnifi vxn.,r

3 1 8



Ioporv Br{3uarrarorr, 3a QopMynom (3.15). finx Sinturoi Hao"r-
socri orpumani 3HaqeFrH-{ yy\rrJry rrpeAcraBJr{rorb y ei4corxax.

.{nx anrouo6ins' 3A3-11022 HaseteHi napalaerpa cra-
IIoBI{TIzMyTr: Vmaxt Dmal : 0,36; Vnpt : 22 rlr/ro4;
ima" l  :  0 ,36  -  0 ,10  :  4 ,26  :  26Yo;  W^u2:  Dmax2:  0 ,2 I ;
V*p2 : 30 rrvr/ro4; ima*z : 0,27 - 0,10 : 0,11 : LI%;

Wmax3 :  Dmax3: 0,13; V*p3 :40 ru/ro4; i^ur3 :0,13 - 0,  10 :
: 0,03 : 3o/o; Wmax4 : Dma*4: 0,09; V*pq : 47 rualro1: imax; :
: 0,09 - 0,10 : -0,01 : -Io ; {mus: Drr,65: A,07; V^u: 45 ro,r/ro4;
tax5 : 0,07 - 0,10 : -0,03 : -3Yo.

I{erarusHi 3HaqeHHr yxyury o3Haqarorr,, rqo pyx Ha
'rernepr:ift i n'srifi nepeAarrax y ;AaHHx :gopoxHix yMoBax
He'VOXnZSI4fr.

3a rpa$iroM npucKoperrb Bn3Haqarorb MaKcr4MaJrbHe
IIpl4Cr(OpeHHfl jmaxi, I.nn XOXUOi nepe4a.ri, Ta onrHtralrsi
runlr4rocri rrepexoly Vnep 3 o4niei rrrBr4lKocri Ha in[ry Ha
4auifr 4oposi. 3a Aonorrlororo rpa0ixin vacy i runxxy po3roHy
gnx npniturroro Aopoxuboro orropy Br43Hatrarorb qac i runsx
po3rony asrofr{o6irs.4o rrrBrrAKocri 100 Nn/roA eiAnoeiluo. y

HaBe/{eHoMy npr4KJrari Has ereHi n apaM erp u craHo Br4Tr.rM yrb :
jmux t: 2,2 wr/cz; Yn"p11: 45 rcnr/ro Ii trco: 8A c; j^u*2: T,6 w/c2;
Vnep2-3 : 80 rnl/roA; ^Sloo = 5000 t?.t, jmax 3 : 1,05 *J"';
Ynep3a: 11S.xvr/ro1l) jmaxq: A,7 wlc2;Vnepa-s: 165 xnr/ro4;
jmax s : 0,5 vlc' .

3 1 9
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