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CNUCOK OBO3HAYEHWIA

KUEHETHHECKAs: SHEPrys BpalfarLlIXCcs yacTed aBToOMOGHs
Ineyo AeHCTBHA TOTIEPSYHON PeaKiMK JODOTH

CMELIEHNE HOPMANTLHON Peakilui JOPOrd OTHOCHTENBHO OCH
Koneca

KOJIEST KONeC aBTOMOBUAA

HanboNbliast IHUPHHZ aBTOMOOWIA

JIHHA GPOSKIHY MIOKLeMa TOPOTH HA FOPH3OHTAMBHYIO
IUTOCKOCTh

UIKHpHHA Opoduia EKRHB

IIe40 AeHCTBHS DOKOBOH CHIEBI

NOBOPOTHAS 1IHMpHHA aBTOMOOHIS (Kopuaopa)
MOBOPOTHAS IUIMPHHA IO KOJee KOJEC aBTOMOBIIS
PACCTOSIHUE OT LIEHTPA NOBOPOTZ ABTOMOOMWINA IO OCH
33AHHX KOREC

HECTKOCTEL EPYXKHHB

NpHECICHHAS KECTKOCTh NEPEIHEHR [TOABECKH
NPHBEJCHHAA KECTKOCTD 3a8HEH OABECKH

XKECTKOCTS TIOABECKH

XECTKOCTD TIepeaHel MoNBECKH

XECTKOCTD 3aJHEH MOJBECKH

MpHBEJAEHHAS XKECTKOCTE MOABECKH

XECTKOCTh LHMHEI

XECTKOCTE LIMH TIEPEAHUX KOJNEC

XECTKOCTDb UIMH 3aJHHX KOXeC

AUBaMK4eCKHH daxTop aBTOMOBHAA MO TATE
AUHAMUYECKHH GAKTOp MO TAre CHAPSHKEHHOTO (IIOPOXKHE-
ro) aBTOMOOUIIA

Dyoy — AMHAMMYSCKHH (AKTOP M0 CUETUICHHIO CHAPSKEHHOTO

D,

asToMobuIA
AMHaMUYecKHH axTop o Tsre aBTOMOGHIIA NTPH HOMHOM
Harpy3ke

D, — muHaMubecky#t PaxTop No CUSIUICHUIO aBTOMOOWISA NpH
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MOAHOH HArpy3Ke

n — AWHAMHYECKH I (baKTOP 110 THre @8TOHOE3Aa

AXTUBHBHT (HAMOONBUIMEA) AHaMeTp THIOpoTpaHcdopMaropa

0 AWHAMMWYECKUH (baKTDp ABTOMOOHIA 10 CLEILTEHUIO

AMHAMHYecKyil HaxTop Ao TAre aBTOMOGHAA NP MaKCH-
MANbHOH CKOPOCTH IBHXEHHA

JuameTp oboxa Koneca

AHHAMHYECKad CHIA CYXOro TpeHHA B TIORBECKE
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JUHaMI4YeCcKast CHJIa CYXOIo TpeHHs B flepeHell moapecke
AUHaMHUECKas CHAA CYXOTO TPEHHS B 3aiHelt TIOXBECKe
JNo6oBad TUIOMANE ABTOMODOHA

TUTOILANE KOHTAKTa KOJeCa ¢ ROpOroi

KO3 QHLMERT COTIPOTHUBNCHUA KaYeHHIO

CTATHYECKHH TIPOTHG YIIPYTOro YCTPOHCTRA NepenHell ToIBECKH
CTATHYECKHIH TIpOTHD YIPYTOro yCTpoicTea 2aiHell AOgBeCKH
K03p(PULHMEHT COIPOTHBACHUA KAYCHHIO ABTOMODINA
K03} dUHHMEHT CONPOTHRAGHHA KaYeHHIO aBTOIToe3Ja
nporub noABECKH

KO3(DDHUHERT COMPOTHUBREHNE KayeHUK MpHLEHa
CTATHYECKUI NIPOTUD TIPYKUHEI

CYMMApHEBIN cTaTugecKUit Iporuf yIpyroro yeTpoiicTea
Tiporu® IIKWHEL

K03 PHIHEHT COTPOTURACHUA KaYeHHIO TIPH MAKCHMAamb-
HO#H CKOPOCTH ABTOMOOHNA

BeC aBTOMOOMAL {CHAR TAXRECTH)

BEC CHapsDKCHHOFQ ({[TOpOXHEFO) aRTOMOOWIA

BeC, IPUXOSILIMIACA Ha TICPeIHME Koeca

Bec, NPUXOMALIMICA Ha 3a0HKe {BeOyLMe) KoNeca

BCC, NMPUXOAAIIMICH HA TIEPSIHHE KOJMeca CHAPSDKEHHOIO
aBpToMOOMIA

BeC, ApUXOAMIMcA Ha 3agHue (BemyLIHe) KONeca CHaps-
XKEHHOIO aBTOMOOHNA

BEC CHApPSKEHHOTO (MTOPOXHETD) ABTOTIOE3NA

BeC aBTOMODWNA ¢ NOJNHOH Harpy3koi

Bec, MPUXOAAIMIicA Ha 3afHUe (BeaylilHe) Kojeca MpH
TIONHOHN Harpy3Ke aBTOMOOWNS

BEC 2BTOMOE302 ¢ IMOJAHOH HAFpY3Ko#

ToJIe3HasT Harpy3Ka Ha aBTOMOOMAE Ha TSXKeNBIX ZOpOrax
(Besgopoxne)

BeC HEepeRO3HMOrD Tpysa (Tose3Has Harpyska)

TIOJIe3HAasT HATPy3Ka Ha aRTOMoOHAL Ha MIOCCEHHBIX FOpOTax
Harpy3kKa Ha KOJeco

BEC ITOAPECCOPEHHOTO Ipy3a

BEC IIONYIIPUIISIIA C FOMHON HArpy3KoH

BEC TPHIEHA C IOJHOH HArpysKoi

YaCOBOI PacXof TOIUTHRA JBHUTATENCM

YCKOPEHHE CHIIbL TSKECTH

yaeabHbIH 2¢hGEeXTUBHBIN pacXod TOIUIMBA IBHIATEIEM
yaenbHBIH 2¢hdeXTHBHEIN pacXo] TOIUTHRA TIPH MAKCHMAJL-
HOlt MOILNHOCTH JEKIaTe i

HauOonbliag BRICOTZ aBTOMOOIA

BBICOTA MObEMA EOPOFH

FOPOXHEBIK MpocBeT aBTOMOOHIS

Ko3(h)UIUHSHT COTIPOTHRIIEHHSE ICPeAHel MoaBecKu



K03 PULIASHT COTIPOTHBIEHUS 3aTHEH TIOMBECKN

BBICOTA TIOXbeMa MIEpPEXHEH YacTH aBTOMOBIIS

BRICOT2 PACTIONOXEHHSA KPIOKa OYKCHpHOTO YCTpOiicTBa
aBTOMOGHNS

KO3 PULKEHT CONPOTHRIEHHS TIOIBECKH

BRICOTA TIPETIATCTRHA

BEICOTA HEHTPA TSKECTH aBTOMOOMII

VKJIOH HOpPOTH

TIepeAATOYHOE OTHOIEHKHE THAPOMY(DTE

TepenaToyHoe OTHOIEHHe THAPOTpaHchopMaTopa

MOMEHT HHEPHHUH IIOAPECCOPEHHOH MaccH aBTOMOOHNS
MOMERT HHepiLMH Koieca OTHOCHTENRHO OCH BpallieHHs
MOMEHT HHEpUMHM MAXOBUK2 FBUTATENH

CYMMAPHBIH MOMEHT MHEPIMM BCeX KONeC aBTOMOOHIIN
YCKOpEHHEe aBTOMOOMISA TIpH pasroHe

YCKOpeHHd ABTOMOOHJIS B Hayale H KOHIE PA3TOHa
3aMefieHHe aBTOMOOMNS TIpH TOPMOXCHHH

3aMeJieHUe TIDHIETIA TPH TOPMOXEHHH

cpemHee VCKOpeHUE aBTOMOOMASA TP Pa3ToHE
K02hbHIIHSHT COTIPOTHBAEHMS aMOpTH3aTopa
x0a(hbUITHEHT CONPOTHRICHUS NepeAHHX aMOPTH3ATOPOB
K02 bHITHEHT COTIPOTHRICHUA 3aEHHX AMOPTH3ATOPOB
HOMep MepeRayH KopoOKH nepenatd

K03hhHITHEHT COTIPOTUBIEHUS BO3AyXa (KoagdunueHT
0BTEKAEMOCTH)

K03 (QHIHERT TPAHCEOPMAITHH THAPOMYQTH

K03 UIMERT TpaHchopMailMd THAPOTpaHchoOpMaTopa
KO3(QHUIIMEHT H3MEHEHUS YAEAbHOTO 3(dEKTHBHOIO pacxo-
Ia TOIUIMEBA B 3aBHCHMOCTH OT CTEIICHH HCIIOB30BAHMS
MOILLHOCTH IBHraTeNIs

K03 QHIMEHT COTIPOTHRIIEHHS YBOAY Kolleca

K03 PULHEHT CONPOTHBACHKS YBORY NEPEAHNAX KONEC

K03 OUIHEHT COTIPOTHBNCHHS YBOIY 3&THMX KONeC
Ko3$PrmueHT 3D DeKIHBHOCTH TOPMOXEHHS aBTOMOGHIS
Ko3¢duIHEHT U3MEHEHHS YACABHOTO 3P PeKTHBHOIO pacxo-
JA TOTUTHBA B 32BHCUMOCTH 0T YTHOBOH CKOPOCTH KOJCHYA-
TOI'O Bana JBHraTeNs

6aza apTOMODHIA

Gasa MoNyIpHLENa

fa3a TENECXKKH CPEIHErO H 3a0HETO MOCTOB

PACCTOSIHHE OT LIGHTPA TSLKECTH aBTOMOGKNA 10 OCH NIepel-
HUX KOJTIEC

PACCTOSTHHEE OT HEHTpa TAXKECTH ABTOMOOMAL K0 OCH 3a0HHX
KoJnec

pacCTOSIHUE OT TOYKM KpeIVISHWs phiyara TIOABSCKH A0 OCH

TIPYXHHBI
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PACCTOSIHHE OT TOYKH KPEeIUIEHMA phlyara IOBEcKy 10 OCH
KOJIeca

JNMHA HepOBHOCTEH HIOpPOTH

PacCTOSHIE OT HEHTPA TSOKECTH TTOIYTIPMIIETIA 10 OCH eT0 KOJec
JUIAHA MMOBOPOTHOK LATHDET

NOJpecCOpeHHasT Macca

M]-—M3~— TIpUBEASHHEBIE TTOAPECCOPEHHDBIE MACChE
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MOMEHT, TIOABOIMMEBIN K Kolecy

BOCCTAHRBIMBAIOIIMH MOMEHT aBTOMODMIIS

TOPHIOHTAIBHBEA THPOCKOMHYESCKIE MOMEHT

BEePTHKAIBLHBIH THPOCKOITHIECKHE MOMEHT

MOMEHT, TIOHNBOIMMBII K BEEYIIUM KOJNecaM

KpYTSHiKil MOMEHT Ha Bally Hacoca THAporpaHcdopMaropa
OTTPOKUABIBAIONINE MOMEHT aBTOMOGMIIS

BECORCH CTabWIHIMPYIOIIKIT MOMEHT

CKOPOCTHOH CTAOMNIH3APYICIIHH MOMEHT

YOPYTHE cTaOHAHIKPYIOIAE MOMEHT 1HAHEK

THATOBBIH MOMEHT, TIONBCIAMEBIA K BeAYILHAM KoJecaM
TOPMO3HOH MOMEHT

MOMEHT CWIBbl TPeHHS B TPAHCMHUCCHH

KpyTAIHH MOMEHT Ha BANY TYpOUHBI THApoTpaHchopMaTopa
3 eKTHBHBIH KPYTAHIHK MOMEHT JBHTATENS
MAKCHMANBHBIA KPYTSIHA MOMEHT ABHIATENA

KpYTAHIMH MOMEHT ABHIATENA NPH MAaKCHMAIBHON MOIITHOCTH
TIOBOPAYHBAOIIHIA MOMEHT

HEnoapeccopeHHas! Macca

MAaccd CHapsKeHHOTO (HOPOXHErO} ABTOMOOMISA
HEMOOPECCOPEHHAS MAcca IEpegHET0 MOCTE
HEMOOpECCOPEHHAsT Macca 3agHErO MOCTa

TIONHAd Macca aBTOMOOMIs (C IMONHOK HAIPY3Koif)

MMOJIHAA Macca aBToNoe3Na

Macca Daraxa

Macca MepeBe3e¢HHOro rpysa (Ipy3onogbeMHOCTE)

MomHag Macca npuuena

KOMHIHEHT U3MEHEHNA peakKUHi Ha nepeqHuX Kolecax
ko3t dHIHeHT U3IMEHEHUS peakiNii HA 3aTHHX KoJlecax
MOUIHOCTD

MOLIHOCTD, 3aTpailBaeMas Ha TIPeONONeHUE CONIPOTHBICHHA
BO3HYXa

MOIIHOCTE, 33TPAYABACMAas Ha ApEORONCHHE COTIPOTHRICHWA
IOpoTH

3arnac MOUIHOCTH

MOIIHOCTE, 3aTpaYMBaeMas Ha MpeolONeHHE COTIPOTHBICHISMA
PAa3TOHY aBTOMOOMII

MOUIHOCTD, 3aTpayuBacMad Ha MPeofONeHHe CONPOTHRICHHS
Ka4gHHIQ aBTOMOOHN
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— MOIIHOCTh, IOJBOAMMAN K BEAVILHAM KOJNEecaM

— MOLIHOCTH, MOABOAHMAs K Hacocy rmaporpaxcdopmaropa

— MOIIHOCTE, 3aTpadYdBaeMas Ha TIpeoJoNieHHe COTIPOTHRIEHHAA
MOTheMY ABTOMODKIIS

N, — T#aroBast MOUIHOCTE, TIOXBOJHMAS K BEAYILHM KoJIecaMm

Ny, — MOLIHOCTB, TIOABONMMAS K TPAHCMUCCHH

Nipey— MOTEPH MOLIHOCTH HA TPEHHUE B TPAHCMHCCHH

Ny — MOIIHOCTE Ha Bany TypOMHEI rHapoTparchopMaTopa

Ny — yHenbHas MOUIHOCTE aBTOMOGHAA

N, — 3ddeKTHBHAA MOIIHOCTE JBATATENS

Npax— MaKCHMANBHAS (HOMWHANBHASA) 2(h(eKTHBHAT MOIMHOCTS
TIBUTATENs

Ny — MOIIHOCTE JNBUFATENS NIPH MAKCHMAITEHOM KPYTAILEM MO-
MEHTe

N, — MOIIHOCTE ABUTaTeNs IIPH MAKCHMAJBEHON CKOPOCTH aBTOMO-
Oua

n  — gacroTta KoneGaHui

n’  — YHCHO Mepelad B Kopobxe mepenay

n, - THCTO TONHBIX 000POTOB KONeca

Apace — YHCIO TTACCAXUPOB

Ny — UYHCTO MECT B aBTobyce IS Mpoe3aa Maccakvpos cHAs

e — YHCAO MecT B aBTobyce IMs Mpoe3fa TAacCakKUupoR CTOH

P — cunma '

P, — cuna conmpoTHBIEHUS AMOPTH3ATOPA

Ps, P — BHeurHHe GOKOBEIG CHIIEL

— CHJA B3aUMOMEUCTBHSA aBTOMOGHAA C BO3MYXOM (CHAA CO-
APOTUBNCHHA BO3AYXA)

— CHNa COIIPOTHBICHUA JOPOTH

— 3amac CWIsl 0 TAFe

— CHJIA COTIpOTHBIEHHS pa3roHy aBTOMOOUKIS

— CHJIA WHePIIMH aBTOMOGHNA

— CHJA COTIPOTHRICHNS KaYeHHIO aBTOMOONNSA

— CHNIA COMPOTHUBJIEHHS KAaYeHUIO TIepeHAX KOJec

— CHJIA COITPOTHBIICHHS KaYeHHK 33JHAX KCIEC

— CHJIA COTIPOTHBJIEHHS [TOFBEMY ABRTOMOGHIS

— MaKCHMANLHASA CHJIa TSATH Ha KPIOKe aBTOMODIIS

— cpofoaHas TACOBas CHJIA HA BeIYHIHX KoJjecax

— CHJIA CLEIUIEHHS KoJleC ¢ AOpOroi

— THrOBasg CWIa HA BEAYIIHX KoNecax

Poop — TOpMO3Had cHTa aBTOMOBHIA

P top, — CYMMAapHad TOPMO3HAaA CHNR TIEPEIHHUX KOJIEC
P, —CyMMapHas TOpPMO3HAA CHNA 33THKHX KOJEC
Propnp— TOPMO3HAg CHIA TIpuliena

Py

P

ji¢]

— CHNIA TpeHHUA B TPAHCMHCCHH, MPHBEACHHAA K BEIYLIMM
KonecaMm
P — ueHTpoOEeXHbIE CHIIBL
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MpoJoNbHas CHIA

MpONONLHAA CHIA, NeHCTBYIOIAS HA TIepeHHH MOCT
MPOAOILHAH CHAA, AeHCTBYIOWIAA HA 3aFHUH MOCT
nmomnepeyHas (bokosad) cuma

mottepeunas (60KoRas) cuna, AelicTByIOHIad HA TiepeqHAl
MOCT

ronepedHas (Goxosas) cuia, JelCTBYIOUAsS HA 3aAHHK
MOCT

BEPTHKAIBHAS HATPY3Ka HA KoNeco

— HAaBJICHHE BO3O¥Xa B IIHHE

YOSABHOE JABJICHHE KONeC Ha HOpory
s3¢dhekTUBHOE JARTCHHE TA30R Ha MOPILIEHE ABHIATENS
o0Luif pacxon TOrUIHRa

BEICOTA HEepOBHOCTESH JIOPOTH

NIYTeBOI PacXOI TOIUIMBA HA TSOKENEIX JOporax (Iro te3mopo-
XEBI0)

IIYTeBOH pacXon TOIUIHMBA (PacXoX TOIMBA Ha eAUHULLY
npobera)

PACcXok TOMMHBA Ha €EUHNIYY TPAHCHOPTHOH paboThl
MYTEBOM pacXol TOIUIKEA HA MIOCCEHBIX noporax
yaeneHBIi 2¢eKTHBHBIN pacXol TOTUIKEA
MUHHMANBHEINR pacxon TOIUIMEA

BO3MYIIAIOUIAas CWIA, BRI3RIBRIONHIAS KonebaHus

paguMyc TIOBOPOTA ABTOMOOWIA ¢ XKeCTKUMH KONeCaMH|
(TeopeTHYeCKH)

PARIMyc TOBOPOT2 ARTOMOOHIA IIPY HHKBUIATIHU 3aHOCA
BHYTPEeHHHAHN rabapuTHHIH paguyc moBopoTa aBToMoGMns
MHEHUMAIBHEI pagUyC IIOBOPOTA BHYTPEHHETO 3aHHEr0
KoJjeca

HapyXHBIH Ta0apUTHEIH pagHyc IOBOPOTA ABTOMOOHNIA
PEAKIINS TIPETISTCTBHS

paduyc IOBOPOTa ABTOMODIIA II0 KOJEE HepeJHEro Hapyx-
HOro KoJneca

PAaUyC MOBOPOTA ABTOMODMNS ¢ ACTHYHBIMH KOJECaMH
MUHHAMANBHBI panydyc NOBOPOTA ABTOMOBIIIA
KacaTeNbHas peakivst BOpOTH Ha Kojecax

KacaTenbHas peakliud JOpOTH Ha NiepeAHHX KoJlecax
KacaTelbHad peakilid JOpOoTH Ha 3aJHHAX KoJecax
TIOTIEpEeYHAsT peaKIys JOPOTH Ha KoJecax

HONEpeYHast Peakiligd JTOPOTH Ha NEpeIHEM MOCTY
TIONEPEYHAs peaKliysa JOpOry Ha 3aMHeM MOCTY
TionepeyHas peakiis AOPOTH Ha BHYTpeHHHUX Konecax
TIOTIepevHast peakl|sa ACPOTH HA HAPYXHBIX KoJecax
HOPMAaNBHAs PEakiivs JOpOry Ha Kolecax

HOpMaibHAas peaKlUa NOPOTY Ha TIEpEgHHX Komecax
HOpMANBHAS peakilisg JOPOTH Ha 3aZHHX KOoiecax



R,, — HopMaNbHas peaklMs JOPOTH Ha BHYTPEHHMX Konecax
R, — HOpMalbHasl peakiusi JOPOTH Ha HAPYXHEIX KOTecax
v, — AVHaMHYeCKMil paguyc KoNeca

r. — Damuayc Konieca

fau — DATWYC KaYeHWd KoJleca

r, — CTATHYeCKHWH papuyc Koneca

S, — mpober apToMobHANR

S, — CKOJBXEHHe B IHEpOIcpengye

Sh — CKONBXEHUE B ruapoMydTe

Sp — npober aBTOMODWA C IPY3OM

S, — MyTh, HpOMIeHHBIH KOJIEeCOM 32 HONHOE YHCIOo 00OpOTOR

S, — OCTAHOBOYHBIN MYTh aBTOMOOIIA

S, — NyTb, NpolaeHHBId aBTOMODIUIEM 3a BpeMs IepeKIIOYeHIR
Iiepenad

S, — TYTh pasroHa aBTOMOOWIA (C MECTa 0 MAKCHMAIIBHOA
CKOPOCTH)

Spep — TOPMO3HOM MyThL aBTOMOCHIIA

S, — PaccTosHMe OT LIEHTpa TSKECTH aBTOMOOWIA A0 LEHTpa
3aTOPMOXEHHOTO KORECa

S; — ANMMHZ TIOHBEMa, MPECIONEBAEMOTO aBTOMODIIEM ¢ Pa3roHa

T — mepnon koneGaHHN

T, — Bpems pabOTH ABATATENSA

H — BpeMA

{, — OCTZHOBOYHOE BpEMS aBTOMODWIN

{; — BpeMs TepeKHIOYEHM Tiepenad

f, — BpeMs: pa3roHa aBTOMOOWMIA (¢ MeCTa IO MaKCHMAJIbHON
CKOPOCTH)

f, — BpeMsl peaKLMd BORUTETS

Iy — BpeMs cpabaTHIBAHUS TOPMO3HOTO MPHBOAA

bap — BPEMsl TOPMOXEHHS aBTOMOGHISA

{, ~— BpeMsd YBeHAWYECHHS 3aMe/UIeHUA

#; — TepeJaTOYHOE YHCHO MepBOH (HU3IeH) mepenasii Kopobku
Hepenay

t;— iy — TIePpENATOYHBIE YHCTA TPOMEXYTOUHRIX Tepefiad KopoOKH
Tiepegad

u, -— IepeqaTOYHOe MHCIIO TITABHOH Nepeadn

u, - NepelJaTOYHOE YHCIO AOTIOTHHTENBHON KOPOOKHU Tiepenayd

U, — TIEePEeaTOYHOE YHCNIO NEePEeJay 3agHET0 Xoda KopobKH
nepemay

¥, — OepeIaToOYHOe YHCTO KopoOKM IepeAay

U; — TIEpeNaTOUHOE YHCIO NPAMOI Iepeaadl KopoOKH
Tiepeaay

¥, — NEPENATOYHOE YUCIO HOHIDKAIOUIEH Mepelayn Pa3AaTOYHOM
KopoOKH

i, — TepenaTOYHOe YHCITO TPAHCMHUCCHHA

v  — CKOpOCTE HBIDKEHHS aBTOMOOWIsN



4,442

2, 8,2
‘zs zhzz

Z
44

ay
oz
Ug
al‘
aH

PE3YILTHPYIOLIAA CKOPOCTh TIEpeEMeNIEHUS MOCTa (epeXHe-
IO, 3aQHETO) IIPH 3aHOCE

CKOPOCTh ABTOMOGHNS TIpH TIPAMOJIHEHOM IBIKEHHHA
CKOpPOCTB BeTpa

KPHTHYCCKAS CKOPOCTE ABTOMOOKIS TI0 GOKOBOMY CKOJbXe-
HUKO (3aHOCY)

CKOPOCTh TIepeMeHieHHS MOCTa ([IEPEAHETO, 3aXHero) npu
3aHOCE

KPHTHYECKAST CKOPOCTL ABTOMODMIIS 110 3aHOCY Ha BHpaXe
JIHHEAHAN CKOPOCTL KoJleca '

CPENHSIS CKOPOCTE aRTOMOOUIA Ha TSXENBIX A0pOTaX

(110 6e3MOPOKEIO)

CKOPOCTH aBTOMOOMAST B KOHLIE TOPMOXEHHNs

CKOPOCTb aBTOMODINSA B HayaNe TOPMOXeHMHs
KpHTHYECKas! CKOPOCTh aBTOMODMIS 110 OIIPOKUIBIBAHHIO
KDHTHYSCKASA CKOPOCTL ABTOMOOMNS TIO OTIPOKUABIBAHHIO
Ha BHPAXE

CKOPOCTb aBTOMODIUIA B MOMSHT Hayasla NepexaloyeHud
nepenay

CKOPOCTb IEpEMEIIEHIA TFOPLITHS aMOPTH3aTOpa

CPERHSST CKOPOCTh HETIPEPEIBHOTO OBIKEeHHA aBTOMOOHIA
KPUTHYECKAsE CKOPOCTE aBTOMOOHITS Mo TATE

KPUTHYECK2S CKOPOCTh 2BTOMOOHIST IO YBOIY

CpefHsS CKOPOCTh 2BTOMODWA HA IHOCCEHEBIX Joporax
CKOPOCTE 2BTOMOOHNAS NP MAKCHMANEHON MOMIHOCTH
JIBHATATENS

IPOU3BOAWTENLHOCTE ABTOIIOE3MA

— aMIDIATYAR KoJleGaHKK IoApecCOPEHHEBIX Mace

— CKOpOCTH KonebaHHH MOIpecCOpeHHBIX Mace

— YCKOpeHHUd KoNefaHnK TToApecCOPEeHHBIX MACC

YUCHO €3M0K aBTOMOCHIIA

YFoJl HoObEMA JOPOTH

YTOJI [IEPEAHETO CBECA ABTOMODMIA

YTOJ 3aJHETO CBECd ABTOMODIIIA

KPHTHYECKHH Yron TIOOBeMA TI0 OYKCOBAHMIO

Vroa rabKOCTH B FOPH30OHTATBHOM ANOCKOCTH

ko3t dmueHT K30EITKA BO3OYXA B roplodeil CMecH

YTONl pa3Bana YIpapligeMoro Koieca

YTON ITOTIEPEYHOTO YKIIOHR JOPOTH (XK0COropa)

YTOJI THOKOCTH B BEPTHKAILHONK TUTOCKOCTH

KPHTHYECKHH YTOa TIONEPEYHOTO YKIIOHA KOPOTrH (KOCoro-
pa) mo GOKOBOMY CKOMBLXEHHIC (32HOCY) aBTOMOOHAA
KPUTHYECKHI YyToN TIOTIEPEMHOTO VKIIOHA HOpoTH (KOCOro-
pa) IO OIIPOKUILIBAHKIO aBTOMOOKNS

Ko3QUUHeHT pacpeieieHHs TOPMO3HBIX CHA IO KOJECaM
aBTOMOOHIA



B — YTOJ TIOTIEPEYHOTC HAKJIOHA HIKBODHSI (OCH TIOBOPOTA)
VIlpaBigeMoro Koneca

Yy — YTOJ MpOAONBHOTO HAKJIOHA LHKBOPHS (OCH TIOBOPOTA)
VIIPaBIACMOIO KOJIECA

AS — IyTh pasroHa aBTOMOOMIA B 3aAAHHOM MHTEPBaJe CKpocTei

Al — BpeM#dA pa3sToHA aBTOMOOIISA B 3aTaHHOM HHTEPBATIE CKOPOC-
Tel

Av, — YMEHBUIEHHE CKOPOCTH aBRTOMOOMIISL IIPH NePeKMOUYeHHH
repenaidn

8§, — VyroJ yBoJa IEpeAHMX Konec (IepeIHero MocTa)

8§, — VYron vBoZa 3aHUX KoNec {3afHerc MocTa)

8an  — KO3thdHUHEHT yieTa BpallalOLIHMXCsT MACC aBTONOE3Ia IIPH
pasroHe

8y — KOI(DPHUUMECHT YYeTa BPALIAIOUIUXCA MacC aBTOMOOMIS TIpH
pasrToHe

8, — koaQpHIIMEHT ydeTa BpallialolnXcd Mace aBTOMODKIS IIpH
HaKaTe

. — VTON CXOXICHMS VIIPaBIIAeMEIX KOJiec aBToMoOMs
8,y — YTOJ YBOJA KOJIeCa
€ — CTeleHb CXATHI ABKTATENS aBTOMOOMIS

g, — KO3(PUIMEHT PACIIPEAENCHN TIOAPECCOPEHHBIX Mace
aBTOMOOWIIs

{ — BepTHKANbHOE ACPEeMEIUCHIEe HETIOAPECCOPCHHOH Macchl
aBTOMODUN

Q — CKOPOCTb BEPTHKANBEHOIC MEePEMELLEHMS HEITOAPECCOPEHHOMH
MAacchl aBTOMOOUNS

ﬁ — YCKOPCHHWE BepTHKANTBHOIG TIepeMellleHHA HeHoApeccopeH-

HOM Macchl aBTOMOOUIIA

N1, N2 — KOIDDUUIHMEHTH CBA3N MeXAy KoNeOaHUAMY MepenHeit U
3agHei 4acTel Ky30Ba aBTOMOOMNS

1, — KIIJ riasHoHi nepenadyn

N — TAApasnndeckrii KIT TpascMucenm

N — KITJI ruapoMy$TE

Ny — KIIJ ruapoTtpaHcgopMaTopa

n. — KILE nononHuTensHOH KopoOKY Iepenady

n. — KILI xopobky riepenay

Nep — KITZ XapraHHOHM nepegaun

n, — MexaHudeckuit KI1 rpaHcMuccns

Mn  — Ko3QPUUMEHT MonepeyHol YCTORYHBOCTH aBTOMOONIS
Nroe — KO3DDUTHEHT NOBOpAYHBAEMOCTE ABTOMODHIA

Np — KIIJL TpaHCMHCCHE 2BTOMOOMIA

8@ - yTOJ IIOBOPOTA YIIPABIIIEMEIX KOJIEC

Omax — MAKCHMANLHBEH YO [IOBOPOTA FEpeIHEero Hapy>KHoOro
KOJeca aBTOMOOMIS

Ay  — Koa(hUIHERT KPYTLIero MOMEHTa Hacoca rHEpoTpaHchop-
Maropa
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Ko3(h(QHIIHEHT KPYTAIIETO MOMEHTA TYpOBHE THAPOTPAHC-
opMaTopa

Koot DHLIHEeHT CMATHA TTMHBE

YACTOTA BOZMYILAIOIIEH CUIBE

TPOAONBHBET PAIUYC TIPOXORHMOCTH ABTOMOOHIA
TICTIEPEUHEIH pasnyc TIPOXOTKMOCTH ABTOMODMIIS
TUIOTHOCTE pafouedl XMUAKOCTH THAPOTpaHChopMaTopa
IUIOTHOCTD TOIUIMBaR

PATHYC HHEPIIMH TTIORpeCCopeHHOH MacChl aBTOMOBILTS
KoadhduuneHT CHEIVICHN Koeca ¢ Joporoi
Koa3¢hduIHeHT TIPOROILHOTO CIETLIeHMS

K03hdUINeHT TONePeUHOTC CLEIUICHUS

KO3OOHLHEEHT CONMPOTHRIEHUI JOPOTH

YION KpeHa Ky30Ba aBTOMOOMNA

OTHOCHTENBHEIN KO3(OUIIKEHT 3aTyXaHusI KoseDaHiil B
MoaBEcKe

KO DUIEHT COMPOTHBASHIA HOPOTH, PECAOREBAEMOTO
aBTOMOOMAEM TIPH MAKCHMAJILHON CKOPOCTH JIBHXEHHA
YaCTOTa KONeOaHU noJpeccopeHHOH Macehi

Wy, @y — TAPIHATbHBIe (YacTHEIE) YacToThl KoneOaHuHi 1oapecco-

Gy

PEHHON Macchl
YTIIOBAasA CKOPOCTE KONECa

Wy, Wy, ~— [MAPLINANLHEIE YaCTOTE KonebaHWi NepedHero U 3aAHETO
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MOCTOB aBTOMOQOIHIA

YTIOBask CKOPOCTE HACQca MUApOepeaaun

VIJIOBAsT CKOPOCTE TYPOUHEBI I'HApOTIe pefad

YTJIOBas CKOPOCTE KONEHYATOI'G Bajla JBHraTeNs

VEJIOBas CKOPOCTE KOJEHYATONO Balla IIPH MAKCUMATTEHOM
KPYTSIIEM MOMEHTE JIBUTATENA

YacToTa KoAeOaHUi HenoApeccopeHHOW MAcChl
MUHHMMAaJIEHAA YCTOHYHBas YTIOBAas CKOPOCTh KONEHYATOTO
BaJla HBUraTess

MaKCHMAaNILHAS YIJIOB&d CKOPOCTh KOJEHYATOTO Bana ABUTA-
Tens

YINOBAsl CKOPOCTH KOJICHYATOTO Baja [1IpH MakKCHMAaJbHOK
MOITHOCTH ZBHTATENA

CTeNeHE UCIIONb30BAHNA MOLIHOCTH JBUTATCAA

HOpMa PACXOMd TOIUTHBA HA TepelBILKCHHE ABTOII0E3a
HOpMa PACX0Ia TOIINBA HA MepeIBIKeHNE ABTOMOOWTA
HOpMa pacxofia TOIIMBA HA eUHHALY TPAHCIIOPTHOM paborsl
HOpMa JOTIOJIHUTENRLHOIO PACXOJA TOTTHBA HA KAXIYH
€30Ky aBToMoOuns

Harpy3ka Ha aBToMOGHb

cTefleHs NPO3payHOCTH THApOoTpaHcPopMaTopa
KOMIINEKCHBIH (hakTOp IPOXOEMMOCTH aRTOMOOIIIS



BBEAEHWE

Y4eOHUK «ABTOMOOWITH. DKCIUTYATAMOHHEIE CBOMCTRA» SBASETCS
BTOPBIM K3 CEPUH YIEOHHEKOR 10 BUCLHIVINHE «ABTOMOOMITH» JJIS CTY-
JICHTOB 00pa30BaTeNbHLIX YIPEXIEHHH BrIcUIero NpodecCHOHANEHOTO
obpa3oBaHis, 00YYaIOLINXCA 110 CIIELKANBHOCTE «ABTOMOOIIIA 1 aB-
ToMODIIBHOE XO3AKHCTBO> HAllPABNIeHMA ITIOATOTOBKY ANIUIOMHPOBAH-
HBIX CIIEHMANHNCTOB TPAHCIIOPTA H TPAHCTIIOpTHOTO o0opyaoBaHua. OH
HEePa3pbIBHO CBA3aH ¢ TIEPBHIM YYeOHHKOM 3TOM CEpHH, HOCIIIHEM
Ha3BaHHe «ABTOMOOHITH., OCHOBE] KOHCTPYKIMH», BRITYIIEHHEIM H3-
JATERAbCKHM LIeHTpOM <«AKaumeMwud» B 2004 1. ¥ NocBALIEHHBIM pac-
CMOTPEHMIO THIIOB, KOHCTPYKLUMI # pabornl CHCTEM B MEXaHN3MOB
aBTOMOOHRel1 0bI1Tero HaSHAYSHHS ¥ CIICHHANM3HPOBAHHOTO TICHBIDK-
HOTO COCTABA, a TAKKE BO3MOXHOCTH CHIDKECHHS TOKCUMHOCTH JBHUTA-
Tene ® uyma aproMoOmnei].

B HacrosiieM yueOHHKE M3YYAIOTCS BOMIPOCH, CBA3AHHBIE € IKCII-
NYAaTAIMOHHBEIMHK CBOHCTBAMH, OOCCIICUMBAIOIMMHE JBHKEHHE ABTO-
MOOHJIA U XapaKTepU3YIOIIUMH BHIIOHEHNE UM TPAaHCTIOPTHEIX H CITe-
OVATHHEIX PaboT: TIePeBO3KY TAcCAXUPOEB, IPY30B B ODOPYIOBAHHS.
DTH cBOHCTRA OTIPENesAIOT MPUCTIOCOONEeHHOCTE aBTOMOBHAS K YCIo-
BHAIM 3KCILAYaTAIIHH.

(OCHOBHBIMH JKCIUTYATAHHMOHHEIMA CBOKCTBAMM ARTOMOOWIA ABJIA-
HOTCS TACOBO-CKOPOCTHRIE B TOPMO3HBIC CROMCTBA, TOTUTMRHAA 2KO-
HOMHYHOCTE, YIIPaBNACMOCTD, [IOBOPAYMBACMOCTh, MAHEBPEHHOCTD,
YCTOWUMBOCTD, NIPOXOAMMOCTD, SKOIOIMEHOCTs B 0€30MMaCHOCTE IBK-
KeHMA,

B xaxnoii rase yueBHEKA pACCMATPRBASTCS OTHENBHOE SKCILIyaTAa-
LIIMOHHOE CBOMCTBO, €TI0 U3MEPUTENH U [IOKA34TeHH, RIKAHKAS HA 3TO
CBOMCTBO KOHCTPYKTHEHBEX M 3KCITTYATAIIMOHHBIX (HaxTopos.

YeM coBeplileHHEE KOHCTRYKITHS ARTOMOOHIA M JEYYILLE er0 TEXHH-
YeCKOoe COCTOSHHE, TEM BEILIe MOKa3aTe/ N IKCTUTYATAIMOHHBIX CBOMCTB.
Tlostomy aBTOMOGHABL, €F0 CHCTEMBI M MEeXaHU3MBl TIPOEeKTHPYIOTCH
TakuM 00pa3oM, YTOOBI OH MMeJ OIIpeReNieHHEIE SKCTUTYaTallHOHHbIE
cBoifcTBa, TpeOyeMBbic IS 33TaHHEIX YCIOBHE 3KCILIyaTamyy H obec-
neyKBaromme ero Hanbonee 3¢ PeKTHBHOE HCIIONB30BAHNE,



1. 3KCTINYATALUWOHHbIE CBOUCTBA
ABTOMOEBUNA

DKCTUTYATAIIMOHHBIMA CBOHCTBAMH aBTOMODHIISA HA3BIBAIOTCA CBOM-
CTBa, XapaKTepHM3YyIOUiKe BHIIIONHeHHE WM TPAHCIIOPTHHIX M CIIELH-
AMBHBIX PabOT: AepeBO3KH TIACCAXUPOR, TPY30B ¥ CIEIMHANEHOTO 060-
pyAOBaHMsI, ITH CBOICTRA OIPEAENIIOT NPHCITOCOBIEHHOCTE ABTOMO-
OHIST K YCHOBHSAM 3KCIUTYATaIMM, a Takke 3thdexTiBHOCT: ¥ yEOD-
CTBO €T0 KCIOAB3OBAHKA,

1.1. C6uue cregesnn

ABTOMOGUDL 00NIABAET NIENBIM PAAOM BKCIUTYATAIIHOHHEIX CBOWCTB
(pric. 1.1), KOTOpEIE COCTABAAT JIBE IPYIIILI, CBA3aHHLIE M HE CBY-
3aHHbIe C JBIXeHKeM aBTOMOBILIA.

TAroBo-cKOPOCTHLIE W TOPMO3HEIE CBOWCTBA, TOTUTMBHAS 3KOHO-
MHUYHOCTb, YIIPAaBIAEMOCTh, IIOBOPAYMBAEMOCTh, MaHEBPEHHOCTD,
YCTOHUMBOCTE, MPOXORHMMOCTh, IUTABHOCTE XO0HA, SKOMOTHYHOCTHL H
6e30TTaCHOCTE 06eCIIeYHBAIOT ABHXEHNE aBTOMOOHACH M OIIPCACHSIOT
ero 3aKOHOMEpPHOCTH.

BMeCTHMOCTB, TIPOYHOCTE, OOMTOBEYHOCTE, HpHCHOCOﬁHCHHOCTB
K TEXHUUYCCKOMY oﬁcny)mBaHmo ¥ PEMOHTY, [IOIPY304HO-PA3TPY30Y-
HbIM pafoTaM, IOCafgKe ¥ BHICAOKE (acCAXKHPOB BO MHAOIOM OIpeRe-
AT 3@PeKTHEHOCTE ¥ YIOOCTBO HCIIOML30BAHIS ABTOMOGMIIA.

YTo Xe 1peacTaBiagioT cofo SKCITyaTALMOHHEIE CBOMCTBR aBTO-
MoBuna? JamgydmM onpelencHusa 3TEM CBoficTBaM,

Tazo60-cxopocmHuiMy HA3BIBAIOTSS CBOMCTBA ABTOMOGIIIA, Ollpene-
JAIIIKE IHATTA3OHE H3MEHEHHA CKOPOCTelH ABMXKeHES H MAKCHMAN b~
HEIE YCKOPEHME PA3TOHA B DAY HEIX NOPOXKHEIX YCIOBHSX TP pado-
T¢ B THTOBOM DEXHME,

TAroBsIM HA3bLIBAETCA PEXMM IBHXEHHS aBTOMOOWNS, IIPY KOTO-
pOM OT OBHTATENA K BeAYILHM KOJECaM Uepe3 TPAHCMHCCHIO ITONBO-
JSTCS MOIMHOCTD K KDPYTSHIMH MOMEHT, HeOOXOTUMBIE WIS IBIDKEHMS.

TopmoznsiMit HA3BIBAIOTCA CBOMCTBA ABTOMOOWIIA, OTIPeIensOiIHe
MAKCHMAaNbHbIE 3GMERNIEHUI TIPH TOPMOXEHHMHN B DATTAIHBIX JOPOXK-
HEIX YCIOBHAX K OBGECNIeYHBAIOIINE HEHOIBIKHOE YAEPKAHKE €TO OT-
HOCHTENBHO TIOBEPXHOCTH JOPOTH.

Tonauenas IKOHOMUMHOCb — DTO CBOMCTBO aBTOMOONAA, ompene-
JIMOIee PACXOAE] TOTITHMBA TIPH BEHTONHCHMY TPAHCIOPTHOH paGoThl.
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BesonacHocTh ARIDKeHKA

- TATOBO-CKOPOCTHRIE | [ BMecTHMOCTE =
- TopMo3HEIe | | Tipounocrs |
bo-{  TomipHad 3KOHOMUYHOCTE | | JlonropeuHoCTs F
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Puc. 1.1, OxcnnyatallMOHHBIE ¢BOMCTBA aBTOMOGHEA

Ynpaaasemocmpio Ha3bIBACTCA CBOMCTRO ABTOMOGHAA H3MEHATD WK
COXPAHATE NapaMeTPhi ABHXKCHHS TIDH BO3EEICTBUH BONKTENS Ha py-
JIEBOE YIIPABICHHE.

Hosopauusaemocmes MpeReTasnseT coboit CBOKCTBO aBTOMOOHIS OT-
KIOHATHCH BCJIELCTBHE YBOAA KOJIEC OT HamparJeHUs IBHXKCHMSA, 3a-
BAHHOTO PYNEBRIM YTIPABIECHHEM,

Manrespeunpcmaio Ha3sIRaeTCH CBOMCTBO ABTOMOOHNA MOBODAYMEBATECS
HA MAHHMANTLHON TINOINAAM U BITHCBEIBATBECA B TOPOXHDBIE FabapHTHL.

Yemoduueocms — 3T0 CBOUCTBO ABTOMOGHIISA COXPAHATE HATIPABNE-
HHe OIBHXEHWSA W [IPOTHROCTOATH CHJIAM, CTPeMSIIMMCSH BBI3BATE 3a-
HOC WJIH ONpPOKHARBAHIE aBTOMOOHAL.

ITpoxodumocmeo HA3BIBAGTCS CBOMCTBO ABTOMOOUNS JBUTATECH TIO
TLTOXUM JOPOraM H BHe JopoT. [TpoXomMMOocTE XapaKTepH3YeT CTeTleHb
YMEHBILCHHS CPegHell CKOPOCTH IBIKEHHS ¥ [IPOH3BOIHTEIBPHOCTH
aBTOMOOMIA B YKa3aHHEIX YC/IOBHAX TIO CPABHEHHIO C XOPOIIHMH I0-
pOTaMH.

ITrasnocme xo0a nipenctapnser cobolt ¢caoMcTBO apToMObWIE ofec-
MEYMBATh 3AIINTY NEPEBO3NMEIX MACCAXKHPOB ¥ TPY30B, 4 TAKKE CHCTEM
¥ MeXaHH3MOB aBTOMOOIUIS OT BOZAEHCTBHS HEPOBHOCTEN TOPOTH.

Dronoeuurocins — 3TC CBOKCTBO aBTOMOOH/IA MUHEMAILHO 3aTpA3-
HATh OKPYXAIUYI) Cpely oTpaboTaBIIMMK TA3aMH K IIYMOM,

Bezonacnocmuro deuncenus HA3BIBAETCS CBOHCTRO ABTOMOOHIA ABH~
raTeCs ¢ HAaNMEHBINEH BepOITHOCTBIC BOSHHKHOBEHHSA TOPOKHO-TPAHC-
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TOPTHRIX NPOUCIECTBHH. JTO KOMIUTEKCHOE SKCIUTYaTAIIMOHHOE CBOM-
CTBO, CBA3AHHOE C YIIPABISEMOCTHIO, IIOBODPAYMBAEMOCTBY), MAHEB-
PeHHOCTBIO, YCTOMYMBOCTRIO U TOPMO3HBIMH cBOicTBaMHU. besonac-
HOCTh ABHXEHWA — BaxHelilllee 3KCIUIYAaTAHHOHHOE CBOMCTBO, OT
KOTOPOTO 3aBHCAT XKH3Hb Y 3T0POBbE JIIOIEH, COXPAHHOCTH ABTOMOOH -
JIST, TPY30B M OPYFHX MaTepHanbHBIX 11¢HHOCTEH.

Bmecmumocmp pencraBnseT coboil CBORCTBO aBTOMOOHNS, OHpe-
JENSTIOmee KOTHYECTBO [PY30B HIIH TTACCAXKUPOB, KOTOPEIE MOTYT OBITh
TIEpeBE3CHBI OMHOBPEMEHHO.

Hpounocmpio HaspiBacTCA ¢BOMCTBO aBTOMOOWIA paboTaTh Gea ro-
JIOMOK M HEHCIIpaRHOCTEH.

Hoazoseunocms — 310 cBOMCTBO asToMOoBWA paborats 6e3 HHTEH-
CHBHOTC MU3HAIUMBAHUS OTHCNLHEIX deTakell, MEXaHH3MOB H CHCTEM,
BBI3BIBAIOLIETO [IpEKpalllcHie IKCIUIYATAHMH aRTOMOORIA.

Tpucnocobaennocmuio K MEXHUMECKOMY 0BCAYHCUGARUIO U PEMORMY
Ha3pIBAETCH CBOMCTEO ABTOMOGWIIS, ONPEAEAIONIEe IIPOCTOTY U TPY-
BOeMKOCTE 3THX paCoT, a TAXKE BpeMst [IPOCTOS [IPH MX BEITIOHEHHHM.

ITpucnocobaennocme K no2py3ouHo-paszpy3ounbimM pabomam TIPencTaB-
naer coboit ceoiicTBO aBTOoMOOWNA 00eCIICUHBATL BBIFIONIHEHHE 3THX
paloT ¢ HAUMEHBLINMHU 3aTPATAMH BPEMEHH U TpYyZIa.

Ilpucnocobrennocmero Kk nocadke u gvicadike nACCAXCUPOE HA3BIBAET-
csl CROMCTBO aBTOMOOMISA, XapaKTepH3YIOLEee NPOAOIKHTCIBHOCTE
OCTAHORKH M YIOOGCTBO TTaccaXUpoB IIpH BXOJC U REIXOLE.

1.2. NamepuTenu 4 noKasaTenu 3KCnAyaTauuoHHLIX CBOUCTRE
asroMmobunn

DRCIUTYaTalMOHHEBIEC CBOHCTBA aBTOMOOIIA OLEHHBAKTICH C ITOMO-
LILI0 MIX W3MepHTenel u mokalzateneit.

WsMeputeneM SKCTYATAIIMOHHOFO CBOMCTBA HA3BIBAETCH eVHN-
114 U3MEPEHHA, XapaKTepH3VIolllad 9T0 CBOMCTRO € KaueCTBeHHOMH cTo-
pPOHBI (HANpHMep, CKOPOCTE MBIDKEHHE aBTOMOBKIA),

[TokazaTeneM 3KCILTYaTAITMOHHOTO CBOHCTBA HA3LIBAETCH YHCHO,
OMIPEHEIIAIONIee BENHYHHY H3MePHTENSI 3TOTO CBOMCTBA, €r0 KONHYe-
CTBO (HATIPHMED, 3HaYeHHMe MAKCHMAILHOMN CKOPOCTH aBTOMODMIA}.

VisMepuTemi ¥ TIOKA3aTedH IKCIUTYATAIIHOHHBIX CBOMCTE aBTOMO-
oA yeradaenppalorcs [OCTamMu, cTaHgapTaAMH M EDYTUMH HOpMa-
THBHBIMH JTOKyMeHTaMH. [lns onpererermnsa mokasareiel sKcrmyara-
UHOHHBIX CBOKCTE MPOROAAT UCIIBITAHNS aBTOMODIAMSL.

1.3. 3KcAanyatayWoHHbIe CBOMCTBA U KOHCTPYKUWA aBTomMobuns

DKCrNyaTauMoHHEE CBOHCTBa, oGeclieyNBaloliyie IBHKEeHHE aBTO-
MOﬁHJTH, CYIEECTBEHHO 3aBHCAT OT KOHCTPYKIIHH U TEXHHYCCKOTO CO-
CTOHHHT aBTOMOGHHH, ero CHCTEM M MEXaHU3MOB. Yem COBCPILICHHES
KOHCTDYKIIMS aBTOMODIIS H JIVUIIE eT0 TEXHWIECKOE COCTOAHME, TEM
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Puc. 1.2. CBA3b 3KCILTYaTALIHOHHLIX CBOACTE C CHCTEMaMH M MeXaHH3MaMH
aBTOMODMWIS

BhIllle 3KCIUIyaTAIMOHHBIE CBOMcTBa aBToMOOWE. [ToaTOMY aBTOMO-
OUNb, €r0 CHCTEMEI M MEXAHH3MBI KOHCTPYHPYIOT TAKMM 00paszoM,
qT06B OH WMeN ONpedeeHHbIe SKCILTyaTAMOHHLIE CBOMCTRA, Tpely-
eMEIe JUIS 33A3HHBIX YCHOBMH 3KCIUTYaTAllNKM M 00SCHeMHBAIOIIKME €10
3 PeKTHBHOE HCIIONB3IOBAHKE.

Ha puc. 1.2 1oxasaHa CBg3b IKCIUIVATALUMOHHBIX CBOHCTB ¢ TeMH
CHCTEMAMH ¥ MeXaHM3MaMUi aBTOMOOMIIA, KOHCIPYKLUMS ¥ TeXHUIEC-
KO€ COCTOSHHE KOTOPBIX OKARIBAIOT HAarGoNbice RITIIHAS Ha 3TH CBOH-
CTBA.

1.4, Ycnosusa skcnnyatauyu aBroMobuns

Cpoiicrea asToMODWIS, MpelcTaBIeHHble Ha puc. 1.1, HanbBonee
MOVIHO TIPOABIAIOTCS B YCHOBHAX 3KCIINYATAIIHHA.

YCnoBUAMH 9KCTUTYATAIlEA ABTOMOOHMAA HAa3bLIBAIOTCH YCIOBHSA, B
KOTOPHIX OCYIIECTBISIOTCA IIEPeBO3KH MACCAXKPOB, IPY3OB, CHELH-
aMEHOTO O0OPYIOBAHKA M KOTOPBIC XapAKTEPH3VIOTCH pasdlyHbEIMMN
BHEUIHHMH (DAKTOpPaMH.

K ycnospsiM 9KCIUTYATAIIRH OTHOCSTCA OPOXHBIE, TPAHCTIOPTHEIE
U IIPHUPOIHO-KEUMATHYECKHE YCIOBIS.

Hoposxcrvte ycaogua 3KCINYaTALKWK XapaKTepH3yloTcs penbedoM
MECTHOCTH, IIPOIONLHBIM NpoduieM 1OpOrd U U3BIIHCTOCTRIO B IDA~
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He, WHPHHOM Opoesxel 4acTd, YHCIOM IOJ0C ABHAKCHHSA, POBHOC-
THIO H TIPOYHOCTBIY BOPOXKHOIO IMOKPHITHIA, CTABUNBHOCTBIO COCTOA~
HHA JOPOTH, NHTEHCHBHOCTLIO, PEXNMOM H BIIOM ABMXCHUS, & TAK-
Ke TIOMEXaMH.

OCHOBOM HOPOXHBIX YCHOBHN SKCIUIYATALUMH SBAMIOTCS HOPOTH,
KOTOpPBIe MO HadHAYeHHKIO NTOOPa3ena0Tcd Ha ROpOTH OBIIero monb3o-
BRHMS, ABTOMATHCTPAIH, BHYTPHXO3AHCTBEHHEIE (CENLCKHE) H TOPOH-
ckue (yauiuel). JOpOXHEE YCIOBHS 3KCIUIYATAUMM OKA3IBIBAIOT HaM-
BoJplIee BIMSIHME HA SKCTUIyaTaUUQHHBIC CBOHCTEA aRTOMOGIIIA.

Tpancnopmuvie ycaoaus SKCTITYATAIMY XapaKTePU3YIOTCI BHAOM H
KONHYeCTBOM GEPEBO3HMEIX [PY30B, BANIBHOCTBLIO MepeBo3oK, CIoCo-
6aMH TIOTPY3KH M BRITPY3KH TPYIOR, PEXXHMOM paboTH, BUIOM MAapil-
PYTOB, YCIOBHAMM XpaHeHNUs, TeXHHUeCKMM OOCHYKHWBAHMEM U pe-
MOHTOM aBTOMODKITS.

TpaHCMOPTHEIE YCTIOBUSA SKCIIAYATAUHH OTPeNeNnsdIoT CielUatnza-
LK ABTOMOOHAA, KOTopas o0ecrneyHBaeT MAKCHMANBEHYIO NPHCHO-
COBNEHHOCTE K IePeBO3Ke ONpeNeICHHOTO BUA Ipyaa.

IMpupoduo-krumamuueckue yeaogus IKCTUYATAIIEH XaPAKTEPUIYIOT-
CA TeMIIepaTypoit OKpyXaioliero Boanyxa, arMochepHuIM JaBieHiEeM
H ocankaMmu (TyMaH, JOXIh, CHer).

Tepprropus PoccuM BKITIOUaeT B ¢ebd B OCHOBHOM 30HBI YMepeH-
HOTO ¥ XOAOTHOTO KTUMaTta. B 30He yMepeHHOIO KEMMATa COCPeIoTo-
YeHA HAHGOJIBIIAS YaCTh TOABKKHOIO COCTABA ABTOMOSHILHOTO TPaHC-
rnopTa cTpausi. Bee apToMoGIIN 06lIero HA3HAYEHHS H CrellHaTN3H-
POBAHHLIH TOEBMXHON COCT2B TIPHCIIOCOBEHE] K IIepeBO3KaM B 3TOM
30HE.

B 30HE XOMOIHOTC KNMMaTa 3UMOI TeMIIepaTypa omyckaeted ao —50 °C
¥ HYXe, 3 NPONO/DKHTENLHOCTL 3UMHETO IMEPHOHA CO CHEXHEIM TIO-
KPOBOM B OTHEJIBHBIX pailoHaX ¢ CYPOBHIM KJIMMATOM cocTasnseT 200 —
280 zreit B romy. s 3Toi 30HBI JOJDKHEI BRIYCKATHECA CIHICITHARLHLES
aBTOMOOHIIYM B CEBEPHOM KCIIONHEHHH: ¢ MOPO3OCTOHKHMH IHMHAMH,
JIETKO 3aNYCKAEMBIMM IPY HH3KHX TEMIIEPATYPaX IBUTATEISMM H T. 1L

KoHTpOnbHbie BONPOCH

1. Kakue cBoiictBa asTOMODHNA HA3HBAIOTCS SKCIAYATALUMOHHBIMH K 4TD
OHH OTIpenengoT?

2. Hepeuncnure HKCMNYATALHOHHEIE CBOHCTBA, CBA3AHHBIE € IBUXKEHHEM
aBTOMOBHIIA, HAPUBEANTE UX OMpeeTeHus,

3. HazoBuTe 3KCNNYETAIMOHHBIE CBOWCTBA, HE CBA3AHHBIC C JBHXEHMEM
aBTOMODUIIS, ¥ IIPHBEAKTE HX ONPEICNEHMS.

4. Kakoe BRyMSIHHE HA IKCIUTYATALMOHHEIE CBORCTBA aBTOMOBHIIA OKa3k-
BaIOT €TI0 CUCTEMEl M MEXGHH3MbBl H MX TEXHHYECKOE COCTOsRHUE?

5. B KaKMxX yCHOBHMAX 3KCIUTyATAlLMK Hauboee NONHO NPOABIAIOTCH KC-
MIyaTau¥OHHbIE CBOHCTBa apTOMOGHAR?



2. ABUTATENb N EM0 XAPAKTEPUCTUKM

JBrTaTEeNE ABISETCS OCHOBHEIM HCTOUHHKOM JHEPIHM, HeobXomu-
MOH Uit JBHKEHUA aBTOMOGIIA. XapaKTePUCTHUKH IBAIATENA CIIYKAT
JAst OTIPEHENCHNA ero MOIIHOCTHRIX ¥ 9KOHOMHYECKHX MToKazaTeneil.
Hawrbonee BaXHBIE XapaKTEPUCTHKM — CKOPOCTHEIE, HArPY3O4YHHE K
PEryINPOBOYHEE — TIO3BOMSIOT OLeHUBATL paboTy nBHraTencii, agd-
(DEXTHBHOCTE MX HCIIONB3OBAHMS, TEXHWYECKOE COCTOSHUE M Kade-
CTBO PEMOHTA, CPABHHBATH PA3IMYHbIC MX THIIBE M MOJENH, a TAKKE
CYIHTE O COBEPIIEHCTBE KOHCTPYKUMI HOBLIX JBHATATENEH.

2.1. CKOpPOCTHbIE XapPaKTepUCTUKNM ZdBUratenev

CKOPOCTHOH XapaKTepHCTHKOM HA3BIBAIOTCH 3aBHCHMOCTH 3¢dek-
THBHOM MOIIHOCTH N, ¥ 3heKTHBHOIO KpyTAIIErc MOMEHTa M, KBH-
ratens OT YTIOBOW CKOPOCTH KOACHYATOTO BANa ,.

Y gmuraTens pasfTMMalOT JBa THITA CKOPOCTHBIX XapaKTePUCTHK:
BHELIHIOW (IIPEeNeIBHYIO) ¥ YaCTHUUHEIE,

BHEeUWIHIOKW CKOPOCTHYK) XapaKTepHCTUKY IMOMYyYaloT IpH NONHOH
HArpY3Ke JBHIATENS, T.¢. TIPK MOMHOH momade Tormnuea, YacTUUHRe —
TIPH HEITOMHBIX Harpy3Kax IBUTaTeNd, WK [P HeTlQ/iHOH Mo/lade Toll-
JIKBa.

Jpyratent IMeeT TOABKO OJHY BHEIITHIOK CKOPOCTHYIO XApaKTephu-
CTHKY ¥ DOJBIIOe YNCAO YACTUYHBIX, CPETH KOTOPBIX M XapaKTepHC-
THKA XOJOCTOTO XOMAA.

Ha %acTHYHEIX CKOPOCTHRIX XapaKTEPHUCTHKEX 3HAYeHHS 3P PeKTHB-
HOM MOIIHOCTH M KPYTAIETO MOMEHTA JBMTATENs MeHbHIe, YeM Ha
BHEITHel CKOPOCTHOH XapakKTepHCTHKE, HO XapaKTep WX H3MeHCHHS
AHANOTHYEH,

TAroBo-cKoOpocTHBE CROHCTBA aBTOMOOHAS ONpPeIessioT TIpK pa-
BoTe JBMTATENR TOMBKO HA BHEWIHEH CKOPOCTHOM XapaKTepHCTHKE.

PaccmoTpuM BHEIIHME CKOPOCTHEIE XapaKTepUCTHKY OeH3MHOBBIX
LBHTaTeNell ¥ musenelf, KOTOpEIe MMeIOT HEKOTOPhiE OTANYKTENbHEIS
0CODEHHOCTH.

BHelIHAS cKOpOCTHAA XapaKTepHCTHKa OCHINHOBOTO IBUTaTeNd Ge3
OTPaHIYHUTEIA YIJIOBOHK CKODOCTH KOJIGHYATOrO Bajla IIpeICTaBfieHa Ha
puc. 2.1, Takpe MeUTaTeRH IPUMERSIOT TJIABHEIM 0GPa30M Ha JIETKOBBIX
apTOMOOKUITAX K HHOTAa Ha aBToOyCcax.
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) Nimax [IpiBencHHEIC 3aBUCHMOCTH MMEIOT
CIETYIOUIHE XapaKTepPHBIE TOUKH:

o N, .. — MaKCUMAaNBHas (HOMHHANb-
HasA) addexTHBHAS MOIIHOCTE;

s 0y — YIJIOBASA CKOPOCTH KOJNIEHYa-

&

1
]
1
! My TOrQ BaIa IIPH MaKCHMAaNbHON MOIIHO-
i : CTH,
o :M,_, o Mo ~~ MAKCAMAITBHBIH KPYTSIIHMN
— il MOMEHT;

Wpyim 00 {0 a7 0. i1}
min A TN Tmax Te * 3y — YIJIOBASI CKOPOCTD KOJIGHYA-

Puc. 2.1. BHewuHaAs ckopocTHas TOTO BaXa IIpH MakKCHMAIBHOM KpPYis-
XApaKTepUCTHKA OeH3MHOBOIO INEM MOMEHTE,

nBUratens 0e3 OTpPa2HHUYHTEIA * ¥y — MOILIHOCTL [IpH MaKCHMAaJIb-
)TJIOBOﬁ CKOPOCTH KOIIEHYATORC  HOM KpyTdaIIeEM MOMEHTE,
Basa o My — KpyTallMi MOMEHT IIPH MAK-

CHMANBHOH MOIIHOCTH,

» O — MEHHMANILHAA YCTOHYHBasg YINOBas CKOPOCTE KONEHYaTo-
To Bajla TIpH [OHOH TIomade TOINKEBA; M OeH3HHOBHIX IBUTaTeACH
Dmin = 80... 100 pan/c;

» Wy — MAKCHMAILHASA VIVIOBaS CKOPOCThL KoJIeHUATOIo Baja IpH
TIONHOH Tlojaye TOIWIMBRA, COCTBETCTRYIOLIAS MaKcHMaNbHOM cKopoc-
TH aBTOMOOHS TTpK ABWKEHHN Ha BhICHIeH Tiepepaue; 1t GeH3HHO-
BHIX EBYUrateneit 6e3 orpaguuuteNnel! yIIoBoi cKOPOCTH KONEHYATOTO
BaJA @, = (1,05... 1,1}

M3 puc. 2.1 BugHO, 4T0 3ppeKTHBHAS MOINHOCTE U 2 eKTEBHBIH
KPYTSIIMA MOMEHT ABUWTATENS BO3PACTAIOT C YBEITHYCHHEM YTIOBOMK
CKOPOCTH KOJIEHYATOrO BAIA, FOCTUTAIOT MAKCHMANBHBIX 3HAYCH W [1pH
COOTBETCTEYIOHIHX YTJIOBBIX CKOPOCTSX My M By, 8 32TEM YMEHBILIAKOT-
C5I C POCTOM @, BCACICTBHE YXYIMLICHHS HAIOMHEHHS LUNHHIPOB IO-
prouc CMEChIO M YBEeNHMYeHHMS TpeHHA. FlpH 3ToM BO3pacTaioT MHHa-

MHYEeCKHe Harpy3KH, 4To NpHBOOUT K

N, Nivax YCKOpPCHHOMY H3HALIMBaHKIO AcTaneH

IBUTaTeNs. B yeroRdaxX KCIUTyaTaAmMM

IBHATATESb paboTaeT IIABHBIM 00pa3oM

B MHTCPBAJIE YTROBLIX CKOPOCTEN OT @y
JO Wy

BHeiuHga cKopoCTHAs XapakTepHc-
b, TEKA GeH3WHOBOrO EBHIATENs ¢ orpa-
! ! :uw HHYWTENEM YITIOBOH CKOPOCTH KOJNEH-

PSSP S 4yaToro Bajla oKasaHa Ha puc. 2.2, Ta-
KHe OBHUTaTeRK TIpHMEHSIIOT Ha Ipy30-

Puc. 2.2, Buemnssa ckopoersas  BREX ABTOMOGHITHEX ¥ aBTOOYCAX.
XapaKTepucTHKa GeH3IMHOBOTO OrpaHHuHTeAb YEJIOBOM CKOPOCTH
OBUTATENA C OFPAHHYHTENEM YI- ABTOMATHYECKH YMEHBILUAET NIoIavy
JIOBOH CKOPOCTH KOREHYATOrO  ropioyell ¢MeCH B IDWIMHAPH IBUTATE-
bana Fi 1 CHUXAeT YINIOBYI0 CKOPOCTE KO-
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NEHYATOTO BaNa C HENbI0 ITOBLIHICHUS NONTroBeYHOCTH aeuratend. Or-
PaHHYMUTENb BCTYIIART B JeHCTBYME HA TOM 4acTH BHEWIHEH CKOPOCTHOM
XAPAKTEPUCTHKY, Ha KOTOPOH MOIIHOCTb HBUTATENA TOYTH HE BO3Pa-
CTACT C YBEMMYECHUEM YIJIOBOM CKOPOCTH KOMEHYATOTO Bana. Bruode-
HIC OIPaHUYMTENS COOTBETCTBYET MAaKCHMANIBHOM YIIOBOH CKOPOCTH
@max = (0,8 ...0,9N0y. MakcumanrHoM 3¢GheKTHBHON MOIIHOCTEIC B 3TOM
caydae SIBNgeTCd HAUOONBUIAA MOLIHOCTH, KOTODYI) MOXET pPa3BUThH
IBUTATENb TIPH OTCYTCTBHH OTPaHUUNTEN A, T.e. N, COOTBETCTBYIO-
IAs YTIIOBOM CKOPOCTH KOJMEHYATOTO BAIA Gy,

BHEILIHAS CKOpPOCTHAS XapaKTCPHCTHKA BW3CHS MpeRcTaBieHa Ha
puc. 2.3. Takue OBATATENH MPUMCHAIOT HA TPY3OBEIX ABTOMOOHIAX,
apToDYCax M JIETKORBLIX aRTOMOOHIAX,

¥ nuseneit MOIIHOCTE HE JOCTHUTACT MAKCUMANBHOTO 3HAYEHHA W3-
3a HETIOJIHOTO CropaHus roproyei (paboueit) cMecn. MakcUManbHO B
5TOM CIy4ae CUMTAETCS MOLIHOCTh, KOTOPAsS COOTBETCTBYET MOMEHTY
BKJIIOYEHUSA PETYMATOPA YIIOBOH CKOPOCTH KOJMeHYATOrO Bajaa, T.e. N,
TIpH YTJIOBOH CKOPOCTH o . HJ15 AM3eneil MakcUManbHast VIVIOBasA CKO-
pPOCTH KONIEHYATOTO Baia NMpakTHYECKI COBMANAET C YTHOBOH CKOpoc-
TBEO TIPH MaKCUMANBHON MOLIHOCTH (¥ = Op)-

U3 paccMOTpeHHLIX BHELTHHAX CKOPOCTHEIX XapaKTepHCTHK DeH3u-
HOBBIX ABHTATENCH M IU3ES CREAYET, YTO MAKCHMAIbHBIE 3HAUeHUA
a(bexTHBHOrO KpyTsiimero MoMenTa M., 1 apdekTBHON MOIIHOCTH
N2y TIOFEYVYAIOT MTPH Pa3TMMHBIX VIIOBBIX CKOPOCTIX KOJMEHYATOrO BaJjA.
IIpn 3toM 3HaueHusa M., CMCIUEHE! BICBO OTHOCHTEILHO 3HAYEHUI
Niax, 470 HEOOXOAMMO V1A YCTONYMBON paboThl ABUTATENA, WIH, HHAYE
TOROPSL, IS €T0 CIIOCOBHOCTH aBTOMATHHECKH NPHCNOCaDIUBATECS K
M3MEHEHM IO Harpy3KH Ha KoJeca apTomMobins.

HanpuMep, a6ToMOORIS OBUTAJICA 110 TOPHICHTANBHOH H0pore IMpu
MAKCHMATBHOM MOLIHOCTH BBUTATEST W Ha4an fPEOOREBATh TIONBEM,
B 3TOoM cnyyae cOTIpOTUBNCHUE OPOrH BO3PACcTALT, CKOPOCTh aBTOMO-
OWIg M YIHOBAsA CKOPOCTh KOJMIEHUYATOrQ Bala YMEHBIIAKTCA, 4 KPYTa-
LI MOMEHT JABHTATENS YBENIUYHBa-

etTcs, obecrieyBasA BO3PacTAHHUE TATO- ﬁ:‘ N

BOHM CWJIBl Ha BENYILMX KOJecax aBTo- N

MoGta. Yem Gonblie yREMHMYEHHE KPY- MI Brawuenye
TALETO MOMEHTA TPH YMCHLIHSHHHN ' peryamropa
VIA0BOI CKOPOCTH KOJCHYATOTO Bana, : Me

TEM BBIIIE MPHCIOCOORIACMOCTL IBH- i My

raTens ¥ MEeHBILIE BEPOSITHOCTE €TI0 OC- I ! :

TAaHOBKH. ¥ OCH3MHOBBIX JBUTATENCH ! i oy
yBeiM4eHwe (3ammac) XKpyTAILero Mo- Omin Oy Omax O

MeHTa goctiraeT 30 %, a v anseneii -

15 %. Puc. 2.3. BHeilHAS CKOPOCTHAS

CKOpOCTHBIC XapaKTePHCTHKY OBH-  XapaKTepHCTHKA AM3eNsl ¢ pe-
raTeneil ONpeiesdIoT SKCIepUMeH-  TYAATOPOM YI/IOBOH CKOPOCTH
TAJIBHO B MIPOILICCCE X HCMBITAHMA Ha KONCHYATOro Bana
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CIIEUHANILHMX cTeHAaX. [Ipu Npope e HWH UCTTEITAHUE C IBUTATENA CHU-
MAKT YaCTh 3JIEMEHTOB CHCTEM OXJAXKICHUA, THTAHUS (BeHTHIATOP,
paisiaTop, THYLIMTEND, KOMIIPECCOD, HACOC TRAPOYCWIMTEAT W Ap.),
0e3 KOTOpRIX OH MOXeT paloTaTh Ha CTEHIAX.

MOLIHOCTE ¥ KPYTSIIME MOMEHT, H3MEPEHHEIE IIPH HCITLITAHHIX |
NprBEIEHHBIE K YCJIOBUAM, COOTBETCTBYIOIIMM IABICHHIO OKPYXalo-
ulero posmyxa 1 atv u TeMmmeparype 15 °C, HaseBaOT CTEHROBRIMK. MX
VKA3BIBAIOT B TEXHWYECKHX XapaKTepHUCTHKAX, WHCTPYKILIMIAK, KaTamlo-
rax, TpoCMeKTax u T.IL.

B neHCTBATENLHOCTH MOIIHOCTE M MOMEHT JIBUTATENA, YCTAHOBIEH-
Horo Ha apToMoBune, Ha 10... 20 % MeHbliie, YeM CTeHJIOBLIE. DTO CBSA-
33HO ¢ pa3sMEicHMEM Ha JBHIATENE 3JIEMEHTOB PA3IMMHEIX CHCTEM,
KOTOpble JeMOHTHUPYIOT fIPKM MCIBITAHMAX. KpoMe TOro, napremde u
TeMIepaTypa HapyXHOTO BO3ayxa pu paboTe OBHTATENS HAa ABTOMO-
Suie OTMHYAIOTCS OT TAKOBHIX [P M3MEPEHMAX.

PeanbHyIO BHCIIHIOW CKOPOCTHYIO XapaKTepUCTHKY ABUTATEN MOX-
HO TIOAYVYUTE TONBEKO Ha QCHOBAHHMM 3KCIEPUMEHTANLHEBIX JAHHAIX ITOCHE
ero cosmaHua. ECIM Xe Takue AaHHEIE OTCYTCTBYIOT, HalpHMep TIpH
IPOEKTHPOBAHKK HOBOTO HBUIATENs, TO BHELIHIOW CKOPOCTHYIO Xa-
PAKTEPUCTHKY MOXKHO pacCYMTaTh, MCIIONb3YS M3BECTHEIE COOTHOIIE-
HRA,

JInsa 6eH3WHOBRIX ABUIATEREH

2 3
— me me me

N e N max + - 3
Wy @y @y

Noax

Opn

My = 1250

g e TRIPEeXTAKTHEIX JH3eNei

2 3
N, =N 10,532 +1,56(3"~] —1,09[“’9) ,
Wy Wy

M, =1090 N
WOx

Db dexkTUBHRI KPYTAHNA MOMEHT 1A OCH3MHOBAIX IBUTaTENEH U
OK3eNeH ONpelensaeTesa 1o GopMyne

M, =1000 2=,
me
B ykazaHHEIX QOPpMYTaX MOIHOCTE BRIpAKAETCH B XBT, KpYTALIM
MOMeHT — B H M, yITIoBas CKOPOCTE — B pazn/c.
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2.2, Harpy3socuHbie xapakTepucTMKKW ABAraTenen

HarpyzodHolt XapakTepuCTHKOIN BBUTATENS HA3BIBAOTCH 3aBUCH-
MOCTH dacoBoro G, ¥ yaensHoro 3¢ heXTUBHOTO g, pacXoIoB TOIUINBA
oT 2hdeKTUBHOH MomHOCTH N, win 3¢ deKTHBHOrO JaBicHHAL p, ra-
30B HA MOPLIEHD MIPU TIOCTOSHHOHN YTIOBOI CKOPOCTH 0, KOMEHYATOrO
Bana. HarpysouHsle XapakTepHCTHKY CHYXAT A OLUEHKHA TOMUIMBHOM
BKOHOMMYHOCTY EBHIATENA TIPH PAINMYHEIX PEXHMaXx ero paboTsl.

Ha puc. 2.4 noxasaHa Harpy3o4yHag XapakTepHcTHKa DeH3MHOBOIO
gpuratens. Yacoroi pacxon TOILIMBA CRA3aH IMPUOEN3INTEABEHO THHEH-
HOH 3aBUCUMOCTBIG ¢ N, U p,. YoensHui 2hdekTHsHBIH pacXon Tom-
JIUBd 3HAYUTEIBHO BO3PACTACT IIPH YMEHBLUC-

HHM €I0 NMOJayy U3-3a YXYAUICHUs paboyero o
fpoLiecca M CHIDKeHUE MexaHnyeckoro KITH &
OBUTATENSI. DKOHOMHYHOCTD ABHUTATENST TEM
BEILLE, ¥€M MeHBLUE g, M YeM Oojee momoro
MPOXOJHT €r0 KPUBasd B MHTCpRaje Harpy3ok
IOBMraTeNsl, TAMMYHBIX IS YCIOBHH JKCILTY- Ze
atanyu.

Jsuratens aproMobuig paboTaeT B KINPO-
KOM AMarna3oHe 3HaYeHH YIIIOBOM CKOpOC-
TH KOJIEHYATOrO BAA, NTO3TOMY M3MEPAIOT He  Puc. 2.4. Harpysouuas
OIHY, @ HECKONBKQ €r0 Harpy304HbIX XapaK- XapakTepHcTHKa GeH3M-
TCDHCTHK. HOBOTO OBHIATERA

Gr

N, (unu p,)

2.3. PerynupoRovHbIe XapakyepuCTHKN ABUraresnen

PerynupoBodHo XapaKTepHeTHKON NBUTaTeNs HA3nBAKOTCA 3abil-
cumocTy 2OheKTHBHON MOIIHOCTA U YEeIbHOro ek TuBHOTO pac-
XOJa2 TOIIMBA OT €r0 YacoOBOTO DPAcXoia, COCTaBa COprouei CMecH,
YTTa onepeXeHHs 3aXNTaHMA WIH BIPBLICKA TOTIIHBA H T. 1.

PerynupoBouHLIE XapaKTepUCTHKHU OMNpPeIeasioT ONTHMANTLHEIE YC-
JIOBUA pabOTHI ABATATENA H OLICHHBAIOT KaJye-

CTBO €T0 PerylmHpOBKH. OTH XapaKTePHCTHKH N N
M3MePSTIOT NPH IIORHOM ¥ YJaCTUMHBIX HATPY3- g;’“
Kax OBHrareisd {(IpH HONHOH M YaCTHYHOI Ne
rnojaye TOIUTHRA).

QOB HO CHHMAKT PeTYIUPOBOYHEIE XapaK-
TEPUCTAKY LBUTATENA IO pPacXony TOILINEBA, e
NMoKaspBaloliie wiMeHeHue sddexTuBHON \g.“i‘.‘/
MOIITHOCTH ¥ YASTLHOTO (pheKTHBHOIO pac- L = .
X0Ia TOILTMBA B 3aBUCHMMOCTH OT €TI0 YacoBO- Gr
TO pacxoia fpH MOCTOSHHOW YIROBOH CKOpo-  Puc. 2.5. PerynupoBosHas

CTH KOJIGHYATOTO Bana. XapaKTepHCTHKA GeH3H-
Ha puc. 2.5 npuscaeHa pelyAMpOBOUYHasd HOBOLO ABHIATENA MO
XapakTepHcTHKa OCH3KHOBOrO ABUraTeNs IO pacxony TOTLTHBA

23



pacxony ToTurnea, OHa MMeeT gBe XapaKTepHBIE TOUKH, OJHA U3 KOTO-
DHIX COOTBETCTBYET MAKCHMATBHOH MOILIHOCTH, & Opyrasg — MMHHU-
ManBHOMY YICABHOMY 3P eKTUBHOMY DacX0dy TOTUIHBA.

JBuratens pa3BUBaeT MAKCHMANTBHY!O MOIIHOCTD IIPA 4aCOBOM pac-
XoJe TOIUTHBA, COOTBETCTBYIOILEM oborate HHO roproueii cmecH (Ko3g-
duumenT HM3bwITKA BO3mYXa oy = 0,8...0,9), xoTopasa GwiCTpo TOPUT.
IIpu oBeaHeHuw TOpIOYell cMecy MONIHOCTE JIBUTATENRS YMEHBIIACTCH
K3-3a CHIDKEHUWST CKOPOCTH cropaHus cMecd. HauboNBIyio TOIUIHE-
HYK0 3KOHOMHYHOCTE ABUTATENA 00ECIICYHBAET YaCOBOH pacxoy TOIl-
JIHBA, OTBEYAIOIIMIA 00eHeHHOH ropioueii cmecH (o, = 1,1...1,2). TIpu
GonbiiieM 00ETHEHUN TOPIOYEH CMECH 3HAYHTENBHO YMEHBIIAETCE CKO-
pOCTE €€ TODPSHUS, ABUTaTe/Ib pabOTAaeT HEYCTOMYHBO, PE3KO IafaeT
€10 MOLLUHOCTE M CHIDK2ETCA TOIUIMBHAYI 3KOHOMIYHOCTE.

CnegoratenbHo, HanGosee GMaronpUITHELR Ins paboTel ABHTATE-
NI IMAria3oH 3HAYCHWH 4acoBOIO Pacxoja TOIUIMBA 3aKHIOMEH MEXIY
G;, COOTBETCTBYIOLUMMH MHHHMATLHOMY VISNBHOMY 2 deKTHBHOMY
pacxomy TOILIMBA M MAKCHMAIBHOA MOLIHOCTHA TBHTATEJS.

DKCIUTYaTallisa ABUTaTe/Ld 38 YKa3aHHBIMH [TPeAeaMK HEXENaTeNbHa
BCISACTBIE CHIDKEHHS €TI0 MOIIHOCTH U TOIUIMBHON BKOHOMHUYHOCTH.

KOH?pDﬂthle BONPOCL!

1. Kax¥e MBI XapaKTEPHCTHK Pa3NIMYAIOT ¥V OIBHIATENS aRTOMOOHISA M UTO
OHH onpeﬂ.enmo'r?

2. Kakue CKOPOCTHEIC XapaxTepHCTHKHA MOXET HMETh JBHTAaTEN: K B 4eM
COCTOMT MX pazmuuue?

3. Kakue 0CHOBHEIE TOYKH MMEET BHEUTHAS CKOPOCTHAA XapaKTePHUCTHKa
Ieuratens?

4. Kakumu cnocobaMy MOXHO OINpPeIeInTs BHEUIHIOK CKOPOCTHYIO XapakK-
TEPUCTHKY JIBUTATEIA?

5. IToyemy B GeHIMHORBEIX ABUTATENSEX TPY30BBIX aBTOMOGICH yCTaRaBIN-
BalOT OTPaHMYHTEND YIJIOBOH CKOPOCTH KOMeHYaToro eana?

6. IToyeMy MOIIHOCTE ¥ KPYTSILUH MOMEHT JBMIATENA, YCTAHORIEHHOTO
Ha aBToMmoOwune, Ha 10...20 % MeHBIUe, YeM YKAIbIBAEMBIE B TEXHMYECKHX
XApPAKTEPHCTHKAX, MHCTPYKUMAX, KATAI0rax, MpoclekTax u 1.1.7



3. TArOBO-CKOPOCTHbIE CBOACTBA

THroBo-cKOpOCTHEIC CBONCTBA MMEKT BAXKHOE 3HAYCHHC IIPH SKC-
ILTY2TaLH aBTOMOOIIA, TAK KaK OT HHX BO MHOTOM 3aBHCAT €TI0 Cpell-
HAA CKOPOCTE ABMKEHHS M IDOU3BOOMTENBHOCTE. [IpK GiaronpusT-
HBIX TATOBO-CKOPOCTHBIX CBOMCTBAX BO3PACTaeT CPEJHSAA CKODPOCTD,
YMEeHBILAIOTCA 3aTPAThl BpeMEHM Ha [1epeBO3KY I'DY30B M [TaCCaXXMpPOB,
a TAKXKe TIOBHIMIAETCH TIPOH3BOANTEIbHOCTh ABTOMOOIHIIS.

3.1. NMokaszarenu TATOBO-CKOPOCTHLIX CBOWCTRE

OCHOBHEIMM TIOKA3ATeNIIMH, TIOSBONSIOIMMH OLIEHUTD TATOBO-CKO-
POCTHHEIE CBOMCTBA ABTOMOGWIIS, SIBISIOTCS:

» MAKCHMAALHAS CKOPOCTD Vpay, KM/Y;

« MHHHAMaNBHAS YCTOHYNBAs CKOPOCTD (Ha BRICHIeH MEPEAade) Yy,
KM/,

« BpeMst pasroHa (C MecTa) A0 MaKCHMAaNbHON CKOPOCTH 4, C;

«+ TIYThL PA3roOHa (¢ MeCTa) N0 MaKCUMAIbHOH CKOPOCTH S, M;

« MAaKCUMANBHEIC M CPelIHMe YCKOPEHHUS [IpH pasroHe {Ha KaxIol
TIEPEHAYE) fmax ¥ Jop, M/CY;

« MAKCHMAJIBHBIH TIpeoKofieBacMBIl nofbeM (YKJIOH) Ha Hu3miel
flepefaye M ipy NOCTOSHHON CKOPOCTH imay, %

« JUIMHA IWHAMPYECKH TIPEOKONEBAEMOr0 TIOAheMa (C pasroHa) .8, M;

+ MAKCHMAaNBbHAS CHITA TATM Ha KpIoKe (Ha Hu3ineli rmepefaue) P, H.

B xauecTBe 060611IeHHOTO OLIEHOYHOTO TIOKA3ATENST TATOBO-CKOPOCT-
HEIX CBOMCTB aBTOMOOHIA MOXHO HCITONE30BATE CPEIHIOK CKOPOCTD
HENpPEePHIBHOIO JBIXKEHNUA 1, KM/4. OHa 3aBHCHUT OT YCHOBHI KBHXKE-
HUSA U ONPeAeNAeTCA ¢ YISTOM BCeX ero peXXHMOB, KaXIbIH 13 KOTo-
PBIX XapaKTepu3yeTcs COOTBETCTBYIOLIHMH IOKa3aTe/IMK TATOBO-CKO-
POCTHBIX CBOHCTB aBTOMOGHIA.

3.2. Cunki, geficTBYKINE Ha2 aBTOMOBHUNE NpH 4BKKEHAN

IIpu oBiXKeHHH HA aBTOMOGHIE DeHCTBYST Lenbiil piad CWI, KOTo-
phie Ha3biBaioTCcsA BHEHIHMMM. K HuM oTHocATCA (puc. 3.1) cuna Tsoxe-
CTH (7, CHITH BIauMOOeHCTBEA MeXTy KojlecaMi aBTOMOOHIA U J0po-
roi (peakuuu aoperu) R, R, R,, K, ¥ Cwia B3aMMOACHCTBHA aB-
ToMODUAA ¢ BO3OyXoM (peakums BO3OYIEHOH cpenwl) F,.
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Puc. 3.1. Cunsl, neiicTByIOLIME Ha aRTOMOOMIIE C TIPHIIETIOM TIPH RBEHXEHUH,
g — H4 TOPHIOHTAILHOHA gopore; § — Ha NOKBEME; ¢ — Ha CIYCKe

OnHU U3 YKa3aHHBIX CHIT JAeHCTBYIOT B HallpagieHHU ABMXEHUS M
SABJNAIOTCA IBWXYILIMMUY, APYTHE — TIPOTHB NBHXEHMA H OTHOCATCH K
CHJIaM COTIPOTHBIIEHUS aBuxeHuro. Tak, cuna R, Ha TATOBOM pexXu-
M€, KOT/la K BEAYIIHM KONecaM IOOBOAATCS MOIHOCTb M KPYTAMHIIH
MOMEHT, HalpaBleHa B CTOPOHY ABMXEHUS, a CUIEl R, u P, — mipo-
TUB IpMXeHUs. Cuna P, — COCTABRJIAIONAS CHIB THXECTH — MOXKET
OBITE HalpaBieHA KAK B CTOPOHY NBIDKEHUS, TAK U TIPOTHB B 3aBUCH-
MOCTH OT YCHOBHH IOBIDKCHMS aBTOMOOWIA — Ha OOOBEME WIH Ha
ciyeke (NTOD YKIOH).

QcHOBHOM ABICKYILEH CHWIOH aBToMOBHIA ABIAECTCH KacarelbHas
peakiyg poporn R,, Ha BeRYIMX KoiecaX. OHa BO3HMKAET B pe3yabTa-
TE HOABOAA MOIEHOCTH M KPYTSAUIEro MOMEHTa OT HBUTATENd Yepe3
TPAHCMUCCHIO K BeIVIHMM KOJEeCaM,

3.3. MowHOCTL 1 MOMEHT, NOQBOSHMbIE K BeOgyWuM Kofecam
aBromobuna

B vemopustx skermyaTtauumn apToMOOHIIbE MOXET JABHIATHCA HA pas-
JIMMEBIX pexHMax. K 51HM pexXyMaM OTHOCATCA YCTAHOBUBILEECs JBHA-
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Puc. 3.2, Cxema [U1s OAPSISNEHHI MO~

HOCTH H KDYTHILIETO MOMEHTa, NOJBO-
OUMBIX OT ABMTATENRA K BEOYIUM KO- T Nean
necaM apTOMOOMIR:
J — neurarent; M — MaxosHK; T — TpaKc- K
MmuccHa; K — pepyilite komeca (-—J

¥eHue (paBHOMepHOe), pasroH (YCKOpeHHOe), TopMoXeHue (3aMel-
JeHHOE) U Haxat (1o uHepuru). [Ipd 3TOM B YCAOBHSX ropolia Ipo-
TOIXKUTERBHOCTD ABUXEHHS COCTARISET Npubdanzurenpto 20 % s ye-
TaHOBMBILIETOCA pexuMa, 40 % — nng pasroHa u 40 % — Juig TopMo-
KEHHS ¥ HaKaTa.

TIpu BCcex pexmMax IBIDKCHUS, KPOMe HaKaTd M TOPMOXEHMH C
OTCOEHWHEHHBIM IBUTATENEM, K BeAYIIUM KOReCaM MONBOIATCH MOILL-
HOCTE M KPYTHLIMI MOMeRT. JIJiq onpefiereHUS STHX BEAWIMH PaCCMOT-
PUM cXeMy, MpefcTaBlieHRyIo Ha puc, 3.2. 3neck N, — sddexrupnan
MOIIHOCTE ABATaTENd; Ny, — MOIIHOCTh, NOABOAMMAS K TPAHCMHC-
cuw; N, — MOITHOCTE, TIOABOAMMAA K BEIYILMM KolecaMm; J,, — Mo-
MeHT MHEepLHUY MAXOBUK2 (IO 3TOH BeAWYHHOMK YCHOBHO TIOCHMMAIOT
MOMEHT WHEPIIHH BCeX BPALAKNIUAXCA YACTEH JIBUTATERA M TPAHCMHUC-
CHH. MaxoBUKa, IeTalel cuelUleHus, KopoOKY nepelad, KapIaHHOH
rnepedaydu, TIAaBHOH mepedadyy v Ip.).

TIpu pasroHe aBTOMOGWIA oMNpefeieHHAS 0N MOMIHOCTH, Nepe-
OAaBAEMOM OT ABHTATENA K TPAHCMUCCHM, 3aTPAUMBACTCA HA PACKPY-
YUBAHIE BPALAIOHIMXCA YacTed TBUTATENA H TPAHCMHUCCHU. DTH 34T-
PaThl MOHTHOCTH

dA
—=N,~ Ny, 3.1
rae A — KHMHeTHYeCKas SHEPIHA BpallgoIIXCd qacTeii.

Y‘ITCM, YTO BBIpAXCHHEC A KHHEETHYCCKOH JHEPriy UMEeT B

Jyw?
A=z
2
Toraa 3aTpaTsl MOLIHOCTH
dA do
_—=Jw, —2, i
dt P 1 (.2)

Ucxons u3s ypaeHeHu# (3.1) u (3.2) MOLIHOCTB, TOOBOIHMMYO K
TPAaHCMKCCHH, MOXHO FIPEJCTABUTE B BHAC

doe
dt

YacTh 3TOH MOUTHOCTH TepHeTcs Ha NpeoosicHye PasHUYHBX co-
OPOTABIeHNH (TPEHHUA) B TPAHCMHUCCHH. YKa3aHHBIE TTOTEPH MOIHO-
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CTH OLICHHBANOTCA KOB(D(DHHHCHTOM TIOJIE3HOIO HEHACTBHSA TPaHCMMKC-
CHH Tgp-

C Y4ETOM ITOTEPHL MOLIHOCTH B TPAHCMHCCHHI [TOABOOUMAR K BEIY-
MM KOXECaM MOLUHOCTS

d
NICO.H = NppMmp :(Ne "‘mee ac:;e)nrp- (34)

YryI0Bas ¢KOPOCTh KOJIEHYATOrO BATA ABUTATEIIS
W, = Oy, (3.5)

rhe @, — YIJ0BasA CKOPOCTh BEAYIIMX KOJICS, i — TISPEIATOUHOE YHCIIO
TPAHCMHUCCHH.

HepenarouHoe YuCIo TPAHCMUCCHI

Uy = W,

rae 4, — MepeaartoyHoe YUCHo KOpoOKH 1epenad; i, — IMepefaToyHoe
YUCTO AOMONHUTENILHOH KOpoOKH nNepemad (pa3gatoyHas KopoOKa,
JeTTHTeND, JSMYIbTUILINKATOD); #; — MEPEIATOMHOE YKHCIIO TIABHOM
repenavi.

B pesynkTaTe NMOACTAHOBKH ), U3 cooTHolleuus (3.5) B dopmyny
(3.4) MOLIHOCTB, MONBONMMASN K BEJVIIMM KOXECAM:

dey 5
Nyon = NeNgp — 004 dfx Ui Nrp- 3.6)
Hpu niocTosHHOH YTIIOBOH CKOPOCTH KOIEHYATOIO BAld BTOPOH WieH
B ITPaBOii YacTH BhipaxeHus (3.6) paBeH Hymo. B sroM cmydae Moul-
HOCTB, MOEBOOMMAS K BEAYIIMM KOJIECaM, Ha3blBaeTcs mszogoll. Ee
BETHYHHA

N, = Ng,. (3.7)
C yueroM coortHolIeH:n (3.7) hopmyma (3.6) nipeobpasyercst K BUIY
Nyon = Ny —J 0, %O%E‘HTZV!W- (3.8

Hna oripefeneHus KpyTsal3ero MoMeHTa M, , MOABONUMOTO OT ABH-
TaTesst K BeAYIIMM KOiecaM, TIPENCTABAM MOMHOCTH Ny, 1 N, B BLI-
paxeHAM (3.8) B BUMe TIPOM3IBEHEHUI COOTBETCTBYIOILMX MOMEHTOB
Ha YrHOBEIE ckopocTH. B pesynyrare Takoro mpeolpa3oBaHMs MoIyIuM

dw
MKU)K = Memerl'rp - "TM(‘OK _Ef’u'l%nm (39)
Tloactaeum B dopmyny (3.9) selpaxenue (3.5) Ana yraosoit cKo-
POCTH KONEHYATOro BaJla M, pasgenMB o0c¢ MACTH PaBEeHCTBA HA @,
TIOJTYHM
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d 1)} 2
Mx zMeuTnTp_—jM '_'d;'s'urnm- (310)
IIpy ycTaHOBUBILEMCS ABHXCHHM aRTOMODHITR BTOPOH WIEH B Tipa-
Boit yacti dopMynret (3.10) paBeH Hymw. MOMEHT, MOABOAMMEN K
BEAYIIHM KOJeCaM, B 3TOM CJIydae HasbiBaeTes maeossiM. Ero pemmym-
Ha

M. = Meu'rrl-rp- (3.11)

C yueToM cOOTHOLIERUA (3.11) MOMEHT, MOABOAMMETH K BeAYILIAM
KONecaMm:

dU)K 2

My = My =Ty = i, (3.12)

3.4. Notepwn mowHocTn B Tparcmuccun. KNO tpaHecmuccnn

MoOIIHOCTS, MOXBOMHMAS OT HEUTATENA K BEAVILIMM KOJIeCaM aBTo-
MOOMIIS, YACTUYHO 3aTPaylBaeTCs B TPAHCMHCCHH HA TIPEONOJIEHIE
TpeHHS {(CYXOro MM XHAKOCTHOTO).

[ToTepu MOLIHOCTH Ha TpeHWe B TpaHCMUCcHy {puc, 3.3)

Npew = N, ~ N

Bennyuna Ny, BKIEOYaeT B cebs ABA BUAA TOTEPH: MEXAHUYCCKHE
# rfipaBinyecKiie,

MexaHudecKue TioTepd 00YCNOBNEHSB! TPEBHEM B 3yOUaThIX 3aLeT-
JIEHUSIX, KAPAAHHBIX HAPHUPaxX, TIOANTMITHEKAX, MaHXeTax (CakbHU-
Kax) ¥ T.T. BenuuiHa 3TUX MoTeph 32BUCHUT THABHBIM 00pa3oM OT Ki-
yecTBa 00paloTKK M CMAa3KH{ IIOBEPXHOCTEHN TPYILIHXCS HeTaNeH.

l'uopasmiyeckie MOTEPY MOLIHOCTH CBA3AHEI ¢ epeMelllnBaHHeM
¥ pasGpLI3rMBaHiEM Macia B MeXaHH3Max TpaHcMuccHM (Kopobka
nepelad, paszfaTodHas Kopobxa, BeAyllye MOCTH H JAp.). BemuuuHa
[I0TepDh 3TOF0 BUIA 3ABHCUT OT BA3KOCTH H YPOBHS Macia, 3aIHTOrO B
MEXaHW3MBI TPRHCMUCCHH, YACTOTH BpallleHHS BAlOB W IIIeCTEPEH.

N
Nrpew

N,
N

Puc. 3.3. Tpachmdeckasn WTIOCTpaIlHs
FOTEPb MOUIHOCTH B TPAHCMMCCHH
arTOMOGHIA:

1} — OAHC H3 BOIMOXHEIX 3HaueRHit
CKOpQCTH aBTOMOGHNA

i
t
i
i
t
i
!
i
t
1
I
1
t
I
1
1
I
1
|
I
v
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Kax yKa3siBanocs B moapasa. 3.3, moTepr MOUHOCTH B TPRHCMHC-
cuM onlleHuBalT ¢ moMoinbky KIII TpaHCMHCCHM, KOTOPBIA MOXKHO
OIIPpEnEinTb CICOYIOMIHM 06p330M:

=&= Ne_N'rpeH
N Ne

KIIJ tpancMucenu paseH npoussenenio KIIH MexanuniMos, Bxo-
IS B €8 COCTAB!

N

M = M MxapBalr

TAE Ny> Nxap> NMp» N — KILL cOOTBETCTBEHHO XOPOOKM Tepenad, Kap-
JaHHOR nepenayy, AONONHUTETLHOH KOpoOKM Tiepenad H IVIagHOH
nepenayu,

Husxke nipuseneHsl 3xaveHus KI1J] TpaHeMuccHy pasmTWYHBIX TH-
OB ABTOMOGWIEH ¥ ¢¢ OTACABHEIX MEXaHH3MOB:

JIETKORB® aBTOMOBHITH ...\ ieieiiireceeceeeceereeeneenee ...0,92
T'py3oBele aBToMOOWIH ¥ aBTODYCE ...0,85
ABTOMOOIITH TOBBILIEHHOH
TEPOXOIMMOCTH 1vvevvreererernersvesssernssnrnersssnssssseasansns ...0,85
Kopobka nepenas:

TIPAMAS TEPERAYA ...ovcvveeriene wereres 0,98...0,99

HOHIDKAIOIWAT TIEPEAZYA vvvevrvvrrereerernrnssnranerenne 1,94...0,06
KapHnaHHad Mepelata ...coooepeeereeeeeiceeeaceeeecae 0,97...0,98
[nasHas mepenaya:

OIMHAPHAN ©.cvverviereerveretarratastostsntssssassarsaesrons 0,96...0,97

B10:10 ;[ L1 (O SR 0,92..0,94

KIT, TpaHcMiIccHi He OCTAeTCs TTOCTOSHHBIM B TEIEHME BCero cpoKa
aKcIUTyaTalny apToMo0wIs. B Hayane sxcriyaralliil HOBOTO ABTOMO-
OUIIA JeTany MeXaHH3MOB TpaHCMUCCHH Tipupabateipaiores, 1 ee KITTT
B TEYCHME HEKOTOPOro BPEMEHU NoBbIllaeTeA. Jlanee Ha NpOTSKEHHUH
IUTHTENBHOTO TIEPHOAa OH OCTAETCs TIOYTH TIOCTOAHHEIM, 4 3aTEM Ha-
YHHAET CHYDKATBCS BCHASACTBUE W3HALLIMBAHWS JeTalcH, OTKIOHEHUA
HX Pa3MEPOB OT HOMURAIBHEX U 06pazoBaBus 3a3opos. [locne xanu-
TaJBFHOTO PEMOHTA aRToMOBUITA U Mocnenyromed mpupaboTky Aerta-
nei#t KITJT TpascMuCccHUE BHOBR BO3PACTAET, HO YXKE HE JOCTUTACT IIpe-
XKHETO 3HAYCHUS.

Jis aproMoOuneil, HMEIOUIHMX B TPAHCMMCCHU THEPABAMYECKHE
nepeqaur (ruapoTpaHchopMatopsl, ruapomygrst), KITH TpaHcMuc-
CHH paBeH IPoK3BeEeHIIO MEXaHHYECKOrO 1, ¥ THAPABIHIECCKOTO Ny,

KIIO:
Np = MM rua:

Tunpasmiyeckuit KT cyiuecTBEHHO 3aBUCHT OT YTTOBOM CKOPOC-
TH BanOB ¥ TIEPENABACMOro MOMEHTA.
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3.5. Paguycbt xonec aBTomoouns

Y xoRec aBTOMOGUNA (puc. 3.4) pazAUualoT CAEAYIONRIHE DAIMYCh:
CTATHUECKHH ¥,, THHAMHYECKHI ¥, ¥ PagHyC KaUEHHUA ..

Cmamuteckum paduycom HA3BIBACTCS PAcCTOAHME OT OCH HEIOoH-
BHKHOTO KoJIeCa 0 FOBEPXHOCTH Hopord. OH 3aBUCHT OT HAarpy3k,
npUxonaueiics Ha Kofeco, ¥ AaBReHUA BO3Ayxa B minHe. CTaTyyec-
¥HH paguyc YMeHBIIAeTCH TIPH BO3PAcCTAHWK HATPY3KH U CHHXEeHUM
JaBAeHUs BO3IYyXA B 1IIMHE, U HAOOOPOT.

Hunamuveckum paduycom HasbIBACTCH PACCTOSHHE OT OCH KaTHIIE-
rocsl Kojeca o TIOBEPXHOCTH AoporH. OH 3aBHCHT OT HArpy3KH, JaB-
JIEH} 4 BO3JyXa B IIHMHE, CKOPOCTH ABMXEHHS H MOMEHTA, ITepeanae-
MOTO depes Kofeco. JInHaMUUeCcKuit paniyc BO3pacTaeT IIPH YBETTHYe-
HEM CKOPOCTH JIBMXeHNs H YMCHBIICHIN HepeAaBacMoro MOMeHTa, 1
Haobopor.

Paduvcom xauenus HAZLIBAETCH OTHOMUIEHHE TMHEHHOM CKOPOCTH OCH
KORECA K €T0 YIAOBOH CKOpPOCTH!

Py
('OK

rxa'{

Pamuyc xKaveHus, 3aBUCSWIMA OT HATPY3KW, JABJICHHMH BO3OYXa B
LIKHE, ITepeaaBaeMoro MOMEHTA, NMPOOYKCOBRIBAHAA U TIPDOCKATh3bI-
BaHWA KOAECE, ONpEIeAsieTCs] IKCTIEPHMEeHTATBHG WITH BBIYHCIASTCH
o GopMmyie

S«

Fray = DY
K

roe. f, — YHCIO TIONHBIX 060pOTOB Koneca; S, — IyTh, NpOHREHHEIH
KOJIECOM 34 [TOAHOE YNCHO 080pOToR.

H3 pripaxenua (3.13) cregyeT, YTO NIPH NMOAHOM GYKCOBAHHH KO-
neca (S, = 0) panuyc KaueHUd #,, = 0, 2 TIpH MONHOM CKOABXEHUU
(nx = 0) Feay = 2

Kak noxazany HCCREIOBaHUSI, Ha JOPOraX C TBEPALIM TTOKPLITHEM
H XODOIIWM CIEIUICHHEM PaJUyC KAYEHUA, CTATUMECKHNA H THHAMH-
YeCKHI paJMychl OTRHYAIOTCA APYT OT APYyTa HE3HAYHTENbHO. [loaToMy
MOXHO CUHTATh, YTO OHM [IPAKTUYECKH DABHBI, T.€. ¥ & Fy = Figy.

Ipu BMMONMHEHKH PACYSTOB B HanbHEH-
e OyaeM HCIORb3ORATE 3T0 TIPHOIIDKEH-
Hoe 3HayeHue, COOTBETCTBYIOYK) BellM-
YUMHY HA30BeM DAgHycoM Kojeca B 060~
3HEYHNM /.

s pasnuvMHEIX THAOOB HIMH DAaBKyC
KOReca MOXeT OBITh onipeneneH rio FOCT,
B KOTOPOM PeNIaMEHTHPOBAHAl CTATHYEC-
KHE pamHychl IS psia SHAYSHMHA Harpys- Puc. 3.4. Pampycs! Koneca
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KHA K JaBleHys Bo3dyxa B mmHax. Kpome Toro, pamuyc xonreca, M,
MOXHO PACCUMTATH ITO HOMHHANBHBIM pasMepaM IUHHE, MCIONb3yd
BHIpaxKeHue

r,=05d+ 7,8, (3.14)

rae d — nuaMeTp oboaa Koneca, M; B, — LIKWpHHA IMpoduis IWHHEL, M;
hy=0,8...0,9 — kooDPULUMEHT CMATHA LIHMHEL

Qopwmyna (3.14) obecneunpBaeT HauGoIEe TOYHBIE PE3YALTATHL IS
CaMOT0 PACIIPOCTPAHEHHOTO THIIA IIHH — TOPOMAANBHEIX,

3.6. CxopocTb ¥ yCKOpeHMe aBtomMoBunsa

JInHeliHyI0 CKOpPOCTR KoJeca, M/C, MOXHO OIpPENeluTh ¢ TIOMO-
I1BI0 BHIPAXCHHS

Y= Fe@y,

TOE ¥, — PalMyc Kojeca, M; o, — YIOBasg CKODPOCTb KOMECa, paz/c.
CKOpOCThL ABTOMODUAL APM ero MpaMOTdHe i HOM IBICKeHUH pakHa
AUHEHHOH CKOPOCTH KOJeca, T.e. v = v,.
Tak Kak ¢KOpOCTHh aBTOMOOUNA v OOBIYHO BhIpaXaeTcd B KM/,
a CKOpOCTh KOReca U, — B M/C, TO ANA [TOAYYEHHA CKOPOCTH aBTOMO-
6WId v B XM/4 HeoOXORMMO BBECTH HepeBOAHON Ko3bduuumeHT 3,6,
C yueToM 3toro kKoaphunreHTa cKopocTh aBTOMODIITA, KM/4:

v =3,6v, =3,6r0, = 3,6k Qe
T

AHATOTHMYHO P HPIMOANHEHHOM IBIDKEHKK YCKOPEHHE aRTOMO-
OWIA PaBHO JTHHEHHOMY YCKOPEHHIO KOJeca:

. dy, do,

=R E (3.15)

3.7. Peakymu goporu, GelcCTEYIOWKE NpK ABVXEHRUN
Ha Koneca asTomobunAa

TIpy ABMXEHHHT ABTOMODHIIS €T0 KoJleca MOTYT KATHTLCS B pasiuy-
HBIX peXHMax: TATOBOM, BEIOMOM K TOpMO3HOM. IIp 3THX pexXumax
Ka4yeHHs! CO CTOPOHBI JOPOrM Ha Kojeca AeiCTBYIOT CHIIHI, Ha3biBae-
MEIe peakisiMi. JUst onpeieneHns HX BEAMIHHE PACCMOTPHM Kaue-
HHE KofAeca apTOMOOHAA 1o Xe¢TKOH (HeRehopMHupyeMoit) gopore.
CxeMa cun, IeHACTBYIOIIKMX B 3TOM CAYYae Ha BeOVIIEe KONeco, Tpel-
CTaBjieHa Ha puc. 3.5.

Cunel P, u P, u MOMeHT M~ ACHCTBYIOT Ha KORECO CO CTOPOHBI
aBToMOb6UIsL. CWwibl R, i R, ASHCTBYIOT Ha KOJECO CO CTOPOHBL BOPOTH
M IIpeACTABAAIOT cob0M e PEeaKIlHN.
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PaccMOTpHM yKa3aHHBIC CHIIB! M MOMEHT.

P, — BepTHKaTbHAA HaTpy3Ka Ha Koje-
€O, HAMTPABICHHA% BHHI3 NEPIICHANKYRSIPHO
TIOBEPXHOCTH ZOPOrH.

P, — TipomonpHAag cuia, mapamiesbHad
TIOBEPXHOCTH JOPOTH. B 3aBHCMMOCTH OT pe-
KHUMa KaueHHs KOJCCa OHa MOXET OBITh Ha-
IpaBReHA KaK B CTOPOHY IBIKCHMS ABTO-
MOﬁH{IH, TAK K B TIPOTHEOHONOKHYID. Puc. 3.5. CiIbi, AeilcTBY-

M — mMoMeHT, TOIBOAKMMLBIH K KoJecy JOLLME HA BERYLIEE KOAECO
OT MOAYOCH WK TOPMO3HOPO 6apadaHa (TOP-  pypy kawenuu o Henebop-
MO3HOTO Aucka). MHOrIa MOMEHT MOXET MEpYeMOil lopore:
OBITE paBeH HYRIO (He TTOABOAMTCH K KOMe-
cy). MoMeHT cunTaeTcd TOTOXMTEREHEIM,
eCITH €T0 HallpaBcHHE COBIAMACT C HAIIPAB-
JicHHeM BpallleHus Koieca, U Haoboport.

R, — HopMasbHAas peaxUus JOPOTH, HalIpaBieHHas BBEPX NEpeHIN-
KYILPHO TIOBEPXHOCTH AOporH. TOYKE HPUIOKECHUSA HOPMAILHOM peak-
UK CMELICHa OTHOCHTEALHO OCH KOJIeCa Ha HCKOTOPYK BEIWIMHY gy,
u3-3a Boneliel neopmanyy WXHEH B Haberalowei Ha FOpPOry 4acTH,
yeM B cOeraroniei ¢ A0pOry. BT IIOOTBEPXKIACT SIII0pA IACMEHTAPHEIX
CHR, HEHCTBYIOIIMX B MECTE KOHTAKTA KOJEca ¢ BOPOro#, Ins KoTo-
PHIX HOpMATBHAs PEaKITUA SIBIACTCS PE3YIbTHPYIOLISH CUNOI.

R, — xacaTenpHas peakius JOpOTH. 3TO CHA4, KOTOpas AeiicTRYeT B
TUIOCKOCTH IOPOTH H B 3dBUCHMOCTH OT PEXMMA KaUeHMs Koleca Mo-
¥eT OBITE HampaB/eHa B CTOPOHY ABIDKCHUS aBTOMOBUAA MAK B TIpO-
THBOHOJIOXHYK. KacarcapHad peakilydg CuMTacTes! MOMACKUKTEILHOMN,
€C/IM OHA HAMpaBACHA B CTOPOHY IBVIXeHMS, K HaoGopoT.

CocrasyM ypaBHeHe MOMEHTOB OTHOCHTEREHO OCH KOJeca:

{) — UeHTP KOReca

do,
dt

e J, — MOMEHT HHepIMM KoAeca OTHOCHTENBHO OCH BpAIlIEHHS.
W3 Bripaxenud (3.16) HAXOOMM KacaTERBHYIO PEAKIIKIO NOPOTH:

Jo 25 = M- Rir - Ray, (3.16)

R, :ﬁ..gza_w___
Fe v, K dt

aU.[
OG03HaYUM OTHOILICHHE " CHMBOJIOM [ i, BBIPA3UB BEJIMUYKHY
K .

d
~—;JTK ¢ MOoMOIIEID opmMynet {3.15) depe3 yckopeHUe aBTOMOOMUAS J,

IS KacaTeJpbHOM peakuuH JOpord monyduM B ObIUeM ciyyae (Tipu
AIOBBIN peXXUMax KageHHsT KoJeca)
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M J. .
R, = _R"f_r_“' (3.17

X

PaccMOTprM THIIMYHBIE PEXUMBI KaueHMs Kojeca.

Treoewti pexcum XapakTepeH OJisT BeIVINEro xoneca. Moment M’
TMIOOBOJNATCS K KOAECY Yeped TONyoch, H HalpaBleHMe MOMEHTA CO-
BITAJIACT ¢ HAIIpPaBJIcHHEM BpallcHHS KOXecd. B 3TOM clydyae MOMEHT
Ha3bIBaeTCA KpyTawuM. HHoacrasasg B Beipaxesne (3.17) sMecro M’
BBID&XEHWE ST KPYTHALUEro MoMeHTa M, MOOBOOHMOTO K BCIYILIMM
KORecaM, M y4UTRIBaA coorsolllerus (3.12) u (3.15), mia Bexylllero
KORECA HORYYHM

J'Mufnm +Jc .

ki
A

Rx=Br—sz_

T

e P, = -— TATOBAs CHNA.
rK

Jns Benvillero Koneca KacaTenbHas peakuus R, > 0. CrenopaTefhb-

HO, OHa HaMpaBAeHa B CTOPOHY ABIKEHMS, KaK ITOKA3aHO Ha puc. 3.5.

Bedomutii pexcum xapaxTepeH sl BEAOMOTO Koneca. MomenT M7k

KONecy He AOABOAUTCS, U, CICNOBATE/bHO, OH DaBeH Hyrio. Jng Be-

JOMOTIQ KOJIECA KaCaTeNBHaA peaKuKia JOPOTH

R, - —(sz+1’§;}
rK
3HAK «—» HOKA3BIBAET, YTO ¥ BELOMOTO KOJIECA KacaTeabHasl peak-
1UsT AOPOTH HaTpap/ieHa NPOTHB IBIDKeHUs (puc. 3.6, a).
Topmosznot pexcum ABNSETCS XAPAKTEPHEIM IS TOPMO3FLIETO KO-
Jeca {Bemnyliero, BeAoMoro). MomeHT M’ OOOROIHMTCA K KoJiecy OT

a 7]

Puc. 3.6. Cunsl, JefcTByIOWMe HA BepoMoe (&) H TopMoasiuee (6) xorneca
MIPH KAaYeHUH o HegedopMUpyeMolt nopore:

0 — ueHTp KoJNeca
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TOPMO3HOTO HapabaHa WK TOpMO3HOTO AMCKA U HalpABAEHHE &0 Mpo-
THBOHOJGKHG HATIPABACHMKY BpalllcHus Koneca. B 9TOM ciaydae Mo-
MEHT HaskBaeTca TOpMO3HEIM (M ). TloncTaBus B BEIpaxeHue (3.17)
BMecTO M’ Topmo3Ho# MOMEHT (M’ = -M,,,), U1 TOPMO3SAIELO KO-
neca MOYSHM

R, =- (M"”’ +sz+‘:—‘2‘j].

T X

3HAK «» CBHOETENBCTBYET O TOM, YTO ¥ TOPMOISIIETO KOJeca Kaca-
TebHASA PEAKIfg EOPOTH HaIlpaBIcHa TIPOTHB ABIDKeHHA (puc. 3.6, 6).

3.8. Tarosasd cMna U TATOBASA XAPaKTEPUCTHUKA aeTomMobuna

TAroscH cWIoH HA3RIBAETCS OTHOIIEHHWE KPYTSIIEIO MOMEHTA Ha
TIORYOCIX K PANUYCy BeAYHINX KOMeC aBTOMOBKUNS. HDTO TOAKAIOLIAS aB-
TOMOOMAL CUNA, KOTOpas Tepelaetcs OT BeAYIUEX KOoAec K HeCyInel
cucreMe (paMa, Ky3oB). Ilpu yBenuueHdM TATOBOM CHITBI HA BEAYIIIMX
KOJIECAX ABTOMOGHITb MOXET Pa3BUBATh BONbIIME YCKOPEHUS, TIPEOLO-
neBaTh Oonee XKPyThle NOTbEMBL, OYKCHPOBATEL NPHIETh] DonbiicH Macck
H KMETEH AYYIIHE TATOBO-CKOPOCTHRIE CBOMCTERA.

TAarceas cHNa ONpPeAC/SIeTCd SKCTIEPUMEHTANBHO TIPH HCTTBITAaHKSIX
ARTOMOOWIA MAM pacUeTHBIM ITyTEM ¢ HCITONL30OBaHKEM BHelIHeH cKo-
POCTHOHR XApAKTEPUCTMKHU ABHTATeNd IO (opMyie

P = %_ (3.18)
rK
W3 BeipaxeHus (3.18) cremyer, 4To MaKCHMAIBHOE 3HAYCHHE TH-
TOBOI CHRBI OTPaHMYEHO, [TOCKORBKY OHO OIpENeAseTcs] MAKCMMATh-
HBIMH 3HaY€HWSIMH MOMEHTA JIBUTATeRsl M, U NMepeaaTodHOTo 4YUCTa
TPAHCMHCCHH I, 1ATOBas CHJIA OIPEHHYEHA TAKKE BCIENCTBUE JcH-
CTBHS CUNH CHEIUVICHHSA MEXIEY BEAYILHMH KOJECAMU U JIOPOTOI.

P P B

HII

a 7]

Puc. 3.7, Taropas xapakrtepuc- Puc. 3.8. Tarossie XapakTepHCTHKH aBTOMO-
THKA aBTOMOGHAR CO CTyneH- Omaeid ¢ GeceTylieHYaToH (@) M rHapoMEexa-
yaroil KOpobKoi nepefad: HyHecKoH (6) XopoOKaMM Mepesad:

1 -1V — mepenmauu I, Il — nepenauun
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WasMeHenne TATOBOM CHALL HA BEAYIIMX KOJIECAX [TOKA3LIBAST TATO-
Bas XapaKTepHcTHKa apToMoOuns (puc. 3.7) — 3aBHCUMOCTh TATOBOH
CWJIBL OT CKOPOCTH OBUXEHUS HE PAalIMUHLIX Iepeaadax.

XapakTep U3MEHEHHS TATOBOM CHAL! HA BEAYIIUX KOAeCcaX 3aBHCUT
OT THIIA KOPOOKH IMepeaay B TpaHCMMCCHU aBToMobung. Tak, Mexa-
HHUYecKasT CTYIIeHuaTas KOpoOka Iepenad ofeclledHBaeT CTYIIeHYa-
TO& U3MEHEHHE TATOBOH cHAbt {CM. pHc. 3.7), BeccTyrienyarass — IIaB-
Hoe {pHc. 3.8, 4), a ruApoOMexXaHHYeCcKas — U IIABHOE, K CTYIIEHYATOE

(prc. 3.8, 6).

3.9, Tarcpasn xapakTepucTUka aBTOMODKAA Cc SONOAHUTENbHOW
KopobKOW nepepay

IIpeacrapneHHas Ha prc. 3.7 TAroBast XapakTepHCTHKA COOTBETCTBYET
ABTOMCOHAK OTPEHUMEHHOH IIPOXOAUMOCTH ¢ KofecHO! dopMynoi
4 x 2, B TPAaHCMHCCHE KOTOPOr0 YCTAaHOBJICHA TOMBKO MCXaHHYCCKAH
CTyIIECH4YaTas KOpOﬁKa HEpenay U OTCYTCTBYET NOTIOJAHUTEIBRHAA KO-
pobka neperay. OTHaKOo B TPAHCMUCCKEY TIOTHONPUBOEHBIX ABTOMOBU -
Jieit, TSDKENIBIX TPY3OBHIX aBTOMOOWIeH M aBrOoMOBWIeH-Taradel, pa-
DOTAIOIIMX C MPUHEIIaMK U TIONYTIpHLENIAMYE, KPOME OCHOBHOM yCTa-
HAGBJIHBAKT CIIE ¥ AJOIIONHHTERBHEIE KODOﬁKH nepenayd: qenAHuTeNh,
DEeMYISTUILIMKATOP HAK pa3iaTouHyo Kopobky. OHU MOIBOASTIOT YAYI-
HINTE TATrOBO-CKOPOCTHEIE CBOﬁCTBB., MOBBICUTE MDOXOAHMOCTS H TOM -
AHWBHYI} JKOHOMHYHOCTD aBTOMODIA.

Heaumens (Mysomunauxamop) peJcTaBIgeT cob0il IOBHILAIIIIYIO
KopoOKy nepenav. OH ycTaHARIMBAeTCs Mepell OCHOBHOM KOpOOKOM
repenay v yBCAMYUEACT YHCIO ¢¢ Tlepenay B 2 paza. OBRIYHC OH HMeeT
OBC HEPCRAYH. IIPAMYIO C IIEPEAATOYHBIM YHCAOM i = 1 1 mmorpILIAIO-
my ¢ u# < 1.

Fri P

f\l
\

¥

e‘f

Psc. 3.9. TaroBbie XapakTEPHCTHKH ABTOMOOHNCH € NOMOTHUTEIBHB MH
KopoDxamyl nepenad:

4 — € JelqMTeNeM; § — ¢ oeMylnpTHIKaTopoM; [—EV — nepemaun; — — — BI0-
HEeHa TIOBRII20IASA Nepeada; —— - —— BKMIOUCHE NMOHKA2H0WAT Depeénava
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Tarosas XapaKTepUCTHKA aBTOMOOMIIS ¢ AeTHTENAEM IIpeJCcTABREeHA
Ha puc. 3.9, 4, Te WUTPUXOBEIMU NTHHUAMH TOKA3aHO H3IMEHEHME TH-
roBo# CUIB Ha BEAYLIMX KONecaxX aBTOMODKINS IIpU BKIIIOUeHHOH IMO-
BHILAIOWIEH TTepegase AcAuTeNs. F3 pucyHKa BHIHO, YTO ACHHTEAR He
yBeJIMYMBALT IepefaToyHble Yiciaa KOpOOKHM Nepeaay W TATOBYIO CHAY
Ha BeMYIIHX KOjecax, a TONBKO YMEHBIUIAET Pa3pHB MeXy Tepema-
TOYHEIMU YUCIIAMH COCEJHHX Mepesad U pacllIMpsaeT NHanasoH repe-
134 ¥ 3HAYeHKH TATOBOH CHMERL

Hemyavmunauxamop SBISETCS NMOHMXAOLeH KopobKoit mmeperay. OH
YyCTAHABIKMBAETCS 34 OCHOBHOME KOpoOKOH mepenay ¥ yBeMYMBaeT B
2—3 pa3a ¢e nepedaTouHbIe YMCAa M KONHYECTBO Nepeaad. OH uMeeT
ABC WIH TPH MEPEeaadM: NpsAMYIo C IepeAaTOYHEIM YHCIOM ¢ = | H
OBMXaouue ¢ ¥ > L.

Ha puc. 3.9, 6 npuBecHA TATORAS XapaXTePHCTHKA ABTOMOBIIA ¢
AeMyabTUIDIHKaTopoM. LI TpHX-IYHKTHPHBIMU ARHEAME [I0KA3aHO W3-
MeHEHHE TATOBOH CHJBI IIpH BKIIOYEHHON MMOHMXKAIONIeH Mepenaye
AeMyAbTHIUINKaTOpa. K3 TAroBOM XapaKTepHCTHXM CREAYET, 4TO Ac-
MYISTUIDIHKATOP YBEJAWYMBAET INEPCAZTOYHEBIC YMCHA W KOMHUYECTBO
nepenad, a TaKKe IHAUSHHS TATOBOM CIWIBI HA BeyIMX Koecax aBTo-
MODWIS, CYIICCTBEHHO Pacilupss UX SHAIla3zoH.

Pazdamounas xopofxa npeacrapageT coOOH MOHMXAKIIYIO KOpob-
Ky nepeaayd. OHa yCTAaHABIMBACTCA B TPAHCMHCCHH HOMHOIPHBOIHBIX
apToMOOmNIei 1 YBEIMUKBACT TEPEIaTOYHEIC YHCA H KOMHYECTBO fie-
penay KOpoOXM Iepeaay, a TAKKE TATOBYK) CHUIY Ha BEAYLIHX Koxecax
aBToMOOUNS, B aBTOMOCHAAXK CO BCeMH BeAYIIIEMH KONCCAMHE PA3IATOY -
Hag KopoOKa BEIMOAHAET (DVHKIIMH DeMYABTHILTHKATOPA.

TsroBass XapaKTepHCTMKa aBTOMOOUAS ¢ pazBATOYHOH KopoGKoit
TIpH BKAKOYEHHOHM MOHUXAKIIEH mepefade pa3faTOUHON XOpoOXu
HMMeeT TaKOU Xe BMI, KaK Y ARTOMOOHAS ¢ HEMYIETHILTHKATOPOM {CM.
puc. 3.9, 6).

3.10. Cuna v KoadhdhuumeHT cyenneHna Konec aBTomobunsa
' C [OPOroi

3HaueHHe TATCBOM CUNB!, HeOOXOAUMONH A OBMXEHMA, OTPaHH-
4YE€HO BCHASACTBHUE HEHCTBH CHJIBI CUEIDICHUS KOJIEC C JOPOTOt.

Tlon curolt cUEIAeHUST TIOHUMAIOT CHIIY, TIPOTHROIEHCTRYIOLIVIO
CKONBXKEHHIO KOJIECa OTHOCUTEALHO MOBEPXHOCTH ROpoTd. OHa paBHA
CiJie TpeHMUsI, BO3HHUKAIOIIelf B MeCcTe KOHTAKTA Kojieca ¢ Joporoi.

Cuna cuerveHus

P oy = Rz(P:
rie R, — HOPMaIbHasA PEAKUMs JOPOTH, ¢ — KO3GDHIHEHT CLEmIe-
HUS.

PaBHOMepHOﬁ KayeHHe Koneca 0e3 CKONbXCHHS H 6YKCOB3.HHFI BO3-
MOXHO TOABKO P BRITONHEHKH yeloBusa Py < Py, Ecmi TaroBas ciia
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GONBIIIE CHIIB CLeIUIEHMS (F; > P,,), TO aBTOMOGHIIB IBHXETCA C ITPO-
OYKCOBKOH BEOYLIMX KOJAEC. BTO IIPOUCXCANUT, HAllpBEMep, TOTa, Kor-
Ja IIpK JBHKEHUH [0 CYXOH A0pore OH NONajgaeT Ha YYAcTOK CO CKORb3-
KUM IOKpBITHEM. Ecid Ke aBTOMOOHIE CTOSAT HA MECTE, TO HE TONBKO
IBHKeHne, HO UM ere TpOoraHHMe ¢ MeCTa HEBO3MOXKHEL

Koadhduunent cuenaeaus. I1oT K03dPULMEHT BO MHOTOM OIpe-
JeNdgeT 3HaueHHe CHABL CHeMeHMsT, B 3aBHCHMOCTH OT HATpaBIEHUA
CKOJIBKEHNS KOJIECE OTHOCUTENRHO TIOBEPXHOCTH HOPOTH pa3IH4aioT
K03(PGULHEHTE TTPOAOTBHOTO (, U MONEPEYHOTO ¢, CUEIACHUA. JTH
K03 ULEEeHTH 3aBHCAT OT OJHHUX 4 TeX Xe (aKTopoB, K MOXKHO CYH-
TaTh, YTO OHY MPAKTHYECKH PABHH (P, = @,).

Ha xoadupyuiueHT NRpOROALHOTO CLETINIEHUS ¢, OKA3BIBAIOT BAMSA-
HHE MHOTHE¢ KOHCTPYKTHBHBIE M 3KCITyATalMOHHEE (hakTopsl. OH
OlpedenseTca IKCIMePUMeHTATEHO, Huke IpUBeeHH cpeqHUE 3HA-
YEHUA @, JUTS PA3MUHBIX JOPOT ¥ COCTOSHUY KX TIOBEPXHOCTH:

Cyxoe Mowpoe

AchanbTOBETORHOE HIOCCE .ovmreenrerennnes 0,7..0,8 0,35..0,45
Jopora ¢ neGeHYaThIM IOKPBITHeM .... 0,6...0,7 0,3.04
IDYHTOBAA AOPOTE «oocvverveerienrerieriarvaennans 0,3...0,0 0,2..0,4
L ¢,2 0,3

] 1) S 0,1 0,2

PacCMOTpHM, KaK BAKAKT pa3dinvdHbic KOHCTPYKTHBHLEIE K SKCILTY-
ATALMOHHBIE (PaKTOpE Ha KO3(DULIKEHT NIPpOAOIbHOIO CUEITEHUS.

Tan n cocTosHKe MOKPLITHA noporH. Ha cyxux noporax ¢ TBepAbIM
MOKPHITHEM K02(DMHUIMEHT CLeTUIeHKAST HMeeT HaubOAbILee 3HAYEHHE,
TAaK KaK B 3TOM Cyyae OH 00YCHOBIKBAETCS He TOJIbKO TPEHHEM CKOJb-
XeHH, HO M MEeXMONeKyASAPHEM B3aUMOISHCTBHEM MATEPHANIOB KO-
feca M JOpOTH (MeXaHMUeCKUM 3alleruieHHeM). Ha MOKpEIX qoporax ¢
TBePObIM TOKPETHEM KO3DDUIMEHT ClIeTieHUS CYIHECTEEHHO YMEHD-

v,

Fav,
N

FATA
ol LS

’!ﬁ? '-;' fi'{ .. &
I.:II.*’ ’.'_::.:‘!, '
O\ rie |

A
"-‘-Q,l}}%\\ :

Puc. 3,10, PucyHku npoTeKTOpA 1IHH!
a, § — DOpoXHEIR; 6, 2 — YHRUBEDCANBHBIA; @—3 — NOBBILEKHOR NMPOXORAMOCTH
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Py Px Py

\

Ps v P,
a 1) &

Puc. 3.11. 3aBucumoct Ko3dQUIMEHTa CUEIIEHHR OT NABRCHMA BO3ZYyXA
B iLIMHE {4}, CKOPOCTH ZBIDKeHUSA (§) M BEPTHKATBHO HATpy3KM HA Koneco (8)

maeted (B 1,5-—2 pa3a) 1o cpaBHEHMIO ¢ CYXMMH JOPOTaMH, TAaK Kak
MEXIY KOJTecOM ¥ Aoporoil obpasyeTcd TAEHKa K3 YaCTHL TPYHTA H
poabl. Ha aedopMsipyemsix Aoporax Ko3QGhUIHEHT ClieieHKA 3aBK-~
CUT OT BHYTPEHHErQ TPEHMS B FPYHTE M COTIPOTHBACHHMA TPYHTA CPE3y.

Prcyrox nporexropa mpsst (puc. 3,10}, JOpoXHbii PHCYHOK IIpO-
TeKTOopa obecrieYMBaeT HauGONBIIMHA Ko3dduuuedT cHelmeHUsT Ha
J0pOTaX ¢ TBEPABLIM IIOKPBITHEM, YHHUBEPCAIABHBIA — Ha TOpOrax
CMELLUAHHOTO THIIA, & PHCYHOK FIPOTEKTOPa TOBLILIEHHOH MPpOXOAKMO-
CTU — B TAXENBIX TOPOXHBIX VCIOBHAX H II0 Oesnopoxeio. [1o Mepe
H3HALIMBAHHUAE PHCYHKA IIPOTEXTOpa 3HaUeHHKEe KoadhduneHTa clien-
JIEHHA YMEHbIIAETCd,

BHytpeHHee gaBienue Bo3ayxa B mmHe. Ilpy yBemuuenun papne-
HHs BO3yXa B WHHE (pHC. 3.11, @) ko3 UHMeHT CleTUIeHKS cHaYaa
BO3PACTAET, a4 3aTeM YMEHBIIACTCH.

Ckopocte aBrKeHHA. Ilpy YRENMYEHHH CKOPOCTH ABHXCHHI
{(puc. 3.11, 6) KoadduilmeHT CLUEIISHH CHAYAIA BO3pACTAET, a [T0-
TOM [aIJAET.

Harpy3ka Ha KoJIeco. YBeIMYeHNE BEPTHKANBHOM HAIPY3KH Ha KO-
neco (puc. 3.11, ) NMPUROIUT K HE3HAYUTE/ABHOMY YMEHBIIEHHIO KO-
ab¢uLHeHTa CUETTACHUS.

KosdhulueHT cllelIeHNs CYILECTBEHHC BANMAST Ha D830MI3CHOCTh
OBICKeHH%. ET0 Hea0CTATOUYHO BHICOKOE 3HAYEHHE BHI3BIBAET MHOIO-
YHCHCHHBIC aBapHH M HecHagcTHEIE CRyYAH Ha poporax. Kak nokaszanu
HCCIIeIOBAHKS, 110 3TOH IMpRYHHE MpoucxomuT 15 % obmerc uncia
HOPOXHO-TPAHCIIOPTHEIX MPOHCIIECTBUE, a B HEORATOIIPUATHEIC TI¢-
puoeH ToEa — oxono 70 %. UcenenoBaHusMi YCTAHOBACHO, YTO JAS
obecieyeHKsT Ge30MACHOTO NBHXKeHHA 3HaYeHne Koo OHIMeHTa CIIe-
JIEHUS JOJDKHO COCTABNATE He Mexee 0,4.

3.11. Cunbl conpoTuBNEHYA OBUXKEHUIO U MOWHOCTH,
zaTpaumsaemblie H2 WX NpeoacneHue

CunaMu COIIPOTHBIEHHS HA3KBAKTCA CHABL, ITPCIIATCTBYIOLUIHE
IBUXXEHWK) ARTOMOGHIA., DTH CHIIB HAIIpaBJCHEI IIPOTHE €ro JBKXKE-
HHsI.
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IIpy ABHXEeHUH Ha TOIBEME,
XapakKTepH3yeMOM BEICOTON H,
OIAMHOWH TpoeKUMu B, Ha ropu-
30HTANBHYIO TIHOCKOCTh W YITIOM
IMOABEMA JOPOTH o, HG aBTOMODITS
OeHCTRYIOT CREHOYIOUIHE CHIBL CO-
rnporasneHud {puc. 3.12). cuna co-
MPOTHEISHUSA KadeHHo P, pasHad
cyMMe CHUZl COTPOTHBIEHHS Kaue-
Hyio mepeaHux (Fy ) # sanuux (£y,)
KOJlec, CH¥a COIPOTHBREHUSE TIOTHE-
Puc. 3.12, Cumpt conporuanensts MY Fnp CHJI1a CONPOTUBAEHNS BO3-

IOBWOKEHHIO ABTOMOOKIA Ayxa Py 1 csa COIPOTHRICHUS pas-
rouy P,. CUJEL COTIDOTURIEHUS Ka-

YEHUI0 H MOAheMy CBSI3aHbl ¢ ocofeHHOCTIMU Aoporu. CyMma 9THX
CWJI Ha3BBAeTCSA CUJIOMH COTIPOTUBASHUS JOporH P

Cuna CHIPpOTHBIIEHHR KAY€HHIO

BOSHMKHOBEHHE CHIIEI CONPOTHEACHMAS KAUCHMIO IIPH IBIDKCHUM
OOYCIORIEHO IOTCPSIMM JHEPTHM HA BHYTPEHHEC TPCHME B LIMHAX,
MOREPXHOCTHOS TPEHME LIHMH O QOPOTY U 00pasoRaHHe KOJeH {Ha ge-
dopMupyeMEIX roporax).

O moTepax 3HepPTUH Ha BHYTpeHHee TpeHHe B IUMHE MOXHO CyIHTh
nio puc. 3.13, Ha KOTOpOM MIPHBEACHA 3aBUCUMOCTh MeXITY BEPTHKANb-
HO¥ HArpy3Koi Ha xojece U jedopMaiHci MHHEBL ~ &€ MpoTHOOM f,.

ITpy ABMXEHWH KoJeca 110 HEPOBHON NOBEPXHOCTH IIHMHA, KCIIBI-
THIBAS ACHCTBHE IIEpPEMEHHEON HArpy3KH, Aedhopmupyercsd. JTunus Og,
KOTOp&asi COOTBETCTBYET BO3PAacTEHHK) Harpy3Ku, aehopMHpyIoei
LUHMHY, HE COBIIAJNAET ¢ JHHHEH 4(), OTBEYAIOIEH CHATHIO HATPY3KH.
IInowane obnacTh, 3aKIKYEHHOH MeXIy YKA3aHHBIMHA KPUBBLIMH, Xa-
PAKTEPK3VET MOTEPH 3HEPIUM HA BHYTPSHHEE TPEHHE MEXTY OTAEHb-
HBIMH YacTAMMU IIHHBI (IIPOTEKTOD, Kapkac, CI0H Xopja H Ap.).

TToTepy 3HEPridH HA TPeHKE B BIMHE HA3BIBAIOTCS THCTEPE3HCOM, a
auuug OaO — rnetneil rucTepe3nca,

Tforepu Ha TpeHWe B IIMHe HeoBpATHME], TAK KakK npH achopma-
1IMH OHa HArpeBaeTCsl W U3 Hee BEIACAAETCS TEIUIOTa, KOTOopas pacce-~
HBAaEICSd B OKPYXAIOUIYIO CpeAy. JHEPTHs, 3aTpadyHBacMan Ha gedop-
MALMKIO INMHEL, HE BO3BPALUASTCH MOAHOCTHIO IIPH IIOCTEAYIOLIEM BOC-
CTAHOBNCHHH ee (opPMEBL

Cuna conpoTHBAeHUS KadeHU0 P, gocTuTaeT HarOOABHIETO 3HA-
YeHM [IPH ABKXEHKU 10 FOPH30HTAIBHOM gopore. B sToM ciyuae

PK = fG)
rae G — pec astomobundg, H; f — xkoadUIHEHT COMpPOTHRRCHHSA
KAYCHHUIO.
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Puc. 3.13. Tloteps 3Heprux Ha Puc. 3.14. 3a8MCHMOCTH CIUIBL COTEPOTHE-

BHYTpeHHee TPEHHE B 1IMHE! JIEHHUS KaveHHo P, 1 MOWHOCTH N, He-

a — TOUKZ, COOTBETCTBYIOLIAR MaK- cOXOAUMON 1A MpeOROSHHA ITOr0 Co-

CHMATEHBIM 3HBYEHHSM HAIDYIKR ¥ TNPOTHBJICHHSR, OT CKOPOCTH aBTOMOOUAA
nmporuba MIMHLI

IIpu IBIXEHUM Ha TIOFBEME M CITYCKE CHUJA COPOTHBICHUS Kade-
HMIO YMEHDBIHAETCH II0 CPaBHEHHIO ¢ P, Ha TOPU3IOHTANLHOI Ropore,
H TEM 3HAuMTENbHEE, YeM OHM Kpy4e. s 3Toro cimydas DBICKEHMA
CWIa CONPOTHUBIEHUA KaueHHIo

P = fGcosa,
The ¢ — YTOJ f1ogheMa, .

3Hasg CUNY CONPOTHRICHMSA KaUeHHIO, MOXHO OIPEHENMTL MOII-

HOCTB, KBT, 3aTpauMBaeMyI0 Ha [PEOOONIEHIE 3TOTO CONPOTUBIEHM!

_vfGcosa
1000
THe v — CKOPOCTH aBTOMOOWIA, M/C.
Jna ropu30HTaNBHOR Boporu cos(’ =1 1
vk vfG
* 1000 1000

34BHCHMOCTH CHMAIB COTIPOTHRIECHHA KAauyeHHI0O P, ¥ MOIIHOCTH N,
OT CKOPOCTH aBTOMOOHIS v ITOKA3aHel Ha puc. 3.14.

Koaddmunent conpoTHBACHAA KAYEHHID

KoadbdbuimmeHT COIpPOTHBICHU KAYEHHIO CYILIECTBEHHO BIMSET HA
NoTepy SHEPTHY IPY OBIKEHNH aBTOMOOHAA. OH 3aBUCHT OT MHOTHX
KOHCTPYKTUBHEIX M 3KCTUTYATALNOHHEIX (DaKTOPOR M OMpEneigeTcd
IKCNEpUMEHTANBLHO. Ero cpeiHye 3HaYeHNs JUIS PAZTHYHEBIX JOPOT TIPU
HOPMATPHOM HABReHHH BO3nNyxa B LiHe cocrapmuor 0,01...0,1,
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Puc 3.15. 3aBHcHMOCTH KoaddULHeHTa CONPOTHRIEHUS KAYEHHID OT
CKOPOCTH ABHXEHUA (a), JaBIEHUA BO3NYXA B luMHe {6) U MOMEHTE,
nepenaBaeMoro Yepes Kojeco (8)

PaccMorpum BIMsaHME pasIHYHbIX $HakTOPOR HA KO3 DUUHEHT Co-
ITPOTUBNCHUS KAYCHUIO,

Ckopocts asuxenns. T1py M3MeHEHUN CKOPOCTH EBMXKCHMA B HH-
tepsaie 0...50 kM/4 xo3GOUUMEHT COMPOTURACHNA KAaueHHIo H3Me-
HSIETCHA HE3HAYHTEIBHO M €r0 MOXHO CYUTATh HOCTOSHHBEIM B YKa3aH-
HOM DHAIIA30HC CKOpOCTEﬂ.

Ilpy IMOBBIIIEHWH CKOPOCTH ABMXKCHUSA 3a [IpeAciaMi YKa3aHHOIO
HHTEPBAIA KOPOULMEHT CONPOTHRICHNS Ka4eHHUIO CYLIECTBEHHO YBe-
miurBaerca (puc. 3.15, ) BceacTBUE BO3pacTaRKUs MTOTEPDh SHEPIUU B
UIHMHE Ha TPEHHE.

KoadbGUUHeHT CONPOTHRICHHS KAUCHMIO B 3aBHCUMOCTH OT CKO-
POCTH IBIKEHHA MOXKHO HPHOMVMIKEHHO paccyyTaTh IO hopMyne

115+ v
f‘loooo’

TJie ¥ — CKOpPOCTh aBTOMOOHISA, KM/4.

Tun » cocrosnHe HokpbiTHA Aoporn. Ha goporax ¢ TBEpObLIM IO-
KPBITHEM COIIPOTHEJIEHHEC KAYSHHIO O0YCIOBISHO IIaBHHEIM 00pasom
nedopMaldsAMH IHHBL

IIpyn yBeMHUYEHHH YMCHIA DOPOXHBIX HepoBHOCTEH KO3(pPHUIMEeHT
COTIPOTUBNIEHMS KAYeHHIO BO3PACTACT.

Ha nedopMHApYeMBIX Aoporax Ko3QQUIHMEHT COTIPOTURISHHA Ka-
YSHHRIO OTIpeIeNsAeTe AehOpMALIMAMH WHHB M ROPOrH. B 3TOM ciyuae
OH 3aBMCHT He TOJBKO OT THIA IIWHBI, HO M OT DIYOHHEL 00pa3yio-
wefics KOAeH ¥ COCTOAHMSA TPYHTA.

3uaueHus Ko3dhhUieHTa CONPOTURACHIA KAYEHHIO IPH PEKOMEH-
IYEMEIX YPOBHSX JABJICHUS BO3AYXa M HAarpy3kd Ha WIMHY H CpeAHeit
CKODOCTH ABMXKEHHS Ha PAa3IMYHEBIX FOPOTAX MPHBEISHB] HILKE:

Achanbto- H UeMeHTODETOHHOE 1LOCCE:

B XOPOLIEM COCTOTHHM ...ecocrerrereirermeerinnseinnns 0,007...0,015

B VIOBRAETBODPHTEABHOM COCTOSABHH ....oveveven, 0,015...0,02
['paBuiiHas JOPOTa B XOPOLIEM COCTOSHMH ..... 0,02...0,025
ByInXXKHAA JOPOTa B XOPOHIEM COCTOSHMY ..., 0,025...0,03
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I'pyHTOBas NOpoOTa cyxad, YKATAHHAA .............. 0,025...0,03

TIECOK vvrvvreinersrrensrnnenrernaeseaeeseassnssvasrnsners 0,1..0,3
QobneneHenas gopora, Jeq ....... 0,015...0,03
YKaTAHHAA CHEXHES HOPOTA Lo ieeciecneeeee 0,03..0,05

Ton e, Ko3dpUoUeHT cONPOTHBISHNSA KAYCHHKD BO MHOTOM
3aBUCHT OT PHCYHKA IIPOTEKTOPA, €10 M3HOCA, KOHCTPYKIIMM KapKaca
1 KAYeCTBa MAaTepHana UIMHEL, M 3H0meHHOCTS [TPOTEKTOPa, YMEHBIIIS-
HIe YHCNa CROSE KOpIa ¥ yAYYIICHUE KadecTBa MaTepyana IpuBOISaT
K TageRuno Ko3(<pHIIUCHT2 CONPOTHURNCHHA KaYeHWUK BCICHCTBUE
CHIDKEHUS [TOTEPs SHEPTHH B LIMHE,

JlaBnenne Bozgyxa B mmee. Ha Joporax ¢ TBEpIBIM TNMOKPHITHEM
[pH YMEHBIHEHHH NaBIeHUS BO3NYXA B LIMHE KO03chGUIMEHT cONpo-
TUBIEHHSA KadyeHMo ToBsiwaeTcsa {(puc. 3.15, 6). Ha nedopmupyembix
Ioporax IIpY CHUXEHWH JaBAeHHs BO3AyXa B LUMHE YMEHBIIAESTCS TIEY-
OMHa KONEeH, HO BO3PACTaiOT IOTEPH Ha BHYTPSCHHEE TpPeHUE B IHMHE.
TToatoMy WIS KaXEOTO THIE JOPOTM PEKOMEHIYETCH OIIpENeNeHHOS
JABJIEHHE BO3OYXA B LUIHHE, IIPH KOTOPOM KO3 (HIIUEeHT COIPOTHBIE-
HHEA KaYeHHIO0 UMeeT MUHUMAIBHOE 3HAUYCHUE,

Harpyska na xoneco. IIpy yBenMYeHHWH BepPTHKANLHON Harpysku
Ha XoJeco Ko3a(pULMEHT CONPOTHBIECHHS KAYEHHIO CYIHECTBEHHO
BO3PAacTaeT Ha Ae(OpMIpPYEMBIX JOPOraX U HE3HAYMTENbHO — Ha JI0-
pOrax ¢ TBEPABIM [IOKPBITHEM.

MomeHT, mepenaBaeMblii yepes konaeco. IIpu nepemade MOMEHTa
yepes KOMeco K02(QGhUIHEHT COMPOTUBICHUS KAYECHHIO BO3pacTacT
(puc. 3.13, 8) BcneAcTBUE TIOTEPE Ha MIPOCKANLIBIBAHHE IHUHEL B MECTe
ee KoHTakKTa ¢ Joporoil. s seyiux xonec sHadeHue KosdduuueHTa
CONpPOTUBIEHUA XaueHHIo Ha 10...15 % Gonbuie, YeM JUIA BEOMBIX,

KoadduumeHT CONPOTHBICHUA KAYCHUIO OKa3biBacT CyLUSCTBEH-
HOE BIMSHHUE HA PacxXod TOIUIMBA M, CJACAOBATEILHO, HA TOMMMBHYIO
SKOHOMMYHOCTE aBToMOOIIA. MecnenoBaHMA MOKa3any, 4To JaXKe He-
DOMIBII0Ee YMEHBIIEHNE 3TOTC Ko3dduineHTa oGecrnedynupaeT OlHYTH-
MYI0 3KOHOMMIO TOFHBA. [1oaTOMY Hechy4yalfHO cTpeMIeHNe KOHCT-
DYKTOPOB M MCcCReAoBaTene#l co3maTh Takye 1IMHLL, TIPH UCHORb30Ba-
HUH KOTOPBIX KODGHUHEHT COMPOTUBICHNSA KadeHMIo ByIeT He3Ha-
YUTENLHBIM, HO 3TO BeChMa CIIOXHAA IIPoGiIeMa.

Cuia conpoTHRACHHA NOALEMY

Bec aBToMOOMIA, KOTOPEIH BEBUXKETCA HA IMMOABEME, MOXKHO Pa3io-
KUTH Ha ABE COCTARASIOIIME (cM. pHc. 3.12): napannenbHyIO U NeplleH-
TUKYIAPHYKO TIOBCPXHOCTH KopoTH. COCTABNAIOINAA CHIBl THXECTH,
flapannenbHas NMOBEPXHOCTM JOPOTH, ApeICTaBRseT coboil cHny co-
NPOTUBIEHNS Tioasemy, H:

P, = Gsina,
rome G — Bec aproMobmwsa, H; o — yroxn nomsemMa, °.
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:
Npd Puc. 3.16. 3aBUCUMOCTY CHIBL COTIPO-
Py THBNEHN HOXBEMY P, 1 MOUIHOCTH

N N,, HeoDXooMMOH A5 eTo Mpeocasie-
HHA, 0T CKOPOCTH aBTOMOOHIA
P, B kavecTBe XapaKTepUCTHKH KpY-

TH3HBEl TOOLEMA HApsIAY ¢ YIJIOM o
HCTIONB3YIOT BEHYMHY /, HaszbIBae-
MYK} YKJIIOHOM M paBuyio | = H_ /B,
rae H, — BeicoTa nmopbema; B, —
JUTHHR2 €70 NPOCKUIHK Ha T'OPH30H-
TATBHYIO TLIOCKOCTD.

Crna compoTHBICHUA MOTBEMY MOXET OBITH HAIIPARJICHA KaK B CTO-
POHY OBWXKEHHS, TaK H MPOTUB HETro. B npoliecce moaneMa OHA ACH-
CTBYET B HAUPABICHHH, IIPOTHBOITONOXHOM JBIKEHHWIO, H SABIICTCA
CHEOH CONPOTUBNENNUS ABIXeHH10. [1pH ciycke 3Ta cila, HanpaBaeH-
Has B CTOPOHY JBIDKCHHS, CTAHOBUTCHA ABHXYIIECIH.

3Hasi CHIIY COIIPOTHBJIEHHS TIOALEMY, MOXHO OIPEACIHTh MOII-
HOCTh, KBT, HEOOXOMUMYIO [UISL IPEOACNCHHS 3TOFO CONPOTHBICHHS:

<Y

_vh _vGsina
" 1000 1000 °

TOE ¥ — CKOPOCTH AaBTOMOGHIA, M/c.

32BHCUMOCTH CUJIB COMPOTHUBIECHHS NOTBeMY £, H MOIIHOCTH Nn,
HeOOXORUMON i MPEONONIEHI 3TOTO COMPOTUERICHHS, OT CKOPOCTH
aBTOMOGHIA v IPMBEACHH Ha prc. 3.16.

Cuiia COHPOTHBICHHS JOPOTH

Cuna cONpOTUBIEHHS TOPOTH NPEACTABIIET COOOM CYMMY CHJI CO-
IMPOTHBICHUS KAYEHHIO U CONPOTHBICHAA IOOLEMY:

Po=P + P,
HIH

P, = fGcosa + Gsina = G(fcoso + sina).

Bripaxenne B cko0Kax, XapakrepHsyioliee JOpory B o01eM ciay-
Yyae, Ha3blBaeTcd KO3(QPHIEHEHTOM CONPOTHRICHUS JOPOTH:

y = fcosa + sina.

Fpu Manbix yTnax noabeMa (He NMpeBHIUAIIUX 57), XapakTepHBIX
s GONBIIWHCTBA aBTOMOOKIBHBIX JOPOT € TREPABIM IIOKPHITHEM, KO-
3bOhOHLHEHT COMPOTUBICHUSA JOPOTH

=f+i
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Puc. 3,17. 3aBUCHMOCTH CHIIB: conpo- N,
THBIEHHA HOpoIrd P, 0 MOmHocTH N, Py
3aTPAuYMBaEMON HA €ro MpecHoNicHUeE,

OT CKOPOCTH aBTOMOOKIIA |

Cuna conpoTUBICHUSA AOPOTH B
3TCM cliyyae
P, =yG.
3Has CHIY CONIPOTHRIEHKS TOPO-
I'fl, MOXHO OIPEACNIUTh MOLIHOCTE,
kBT, HeoBXOMUMYIO TS €70 IPEOHO-
JNeHus:

_ Py yGy
TH000 T 10007

e CKOPOCTh aBTOMOGHNA v BBIpaXeHa B M/c, gec G — B H, mou-
HocTb NV; — B XBT.

3aBMCHMOQCTH CHJIBI CONPOTUBRICHUS JOPOTH P, U MOIHOCTH N,
3aTpaYUBaeMoil Ha ero TIPeoAOJIEHHe, OT CKODPOCTH apToMoGumd v
npeRcTapneHs! Ha puc. 3.17.

CHa CONPOTHBACHHA BO3IYXA

Mpu aerkeHnH JeiiCTBUE CHIIBE CONIPOTHBIEHMS BO3IYXa 0BYCI0B-
JIEHO TepeMeiieHHeM JacTHIl BO3AYXa M HMX TpeHUEM O MOBEPXHOCTE
aBToMo0mns. Ecny oH IBMXKETCA IIPH OTCYTCTBHM BETpa, TO CHIA CO-
IIpOTHBNECHHUA BO3gyXa, H:

PB = kB"F;lvzy
TOrga Kak np¥d HAMTHYWUHE BeTpa
P, = kF(v £ u),

rae k, — xo3QOUUMeHT CORMPOTUBICHMA BosayXa (KoagdHinieHT o6~
TexaeMoctH), H-¢*/M*; F, — noGopast INIOWAAE aBTOMOGHIA, M°; v —
CKOPOCTh aBTOMOGHIA, M/C, ¥, — CKOPOCTh BETPa, M/C (3HAK «+» CO-
OTBETCTBYET BCTPEUHOMY BETPY, 3HAK «—» — ITONYTHOMY).

KoahduitueHT COTIPOTHBASHHS BO3MyXa, 3aBHCAMMI OT (GOpMBEL
M K24ECTBa IOBEPXHOCTH ZBTOMOGHNSA, ONpPCHCHAETCA KCIePHMEH-
TaNbHO IpH [IPORYBKE B A3PORMHAMMYECKON Tpyde.

Ko3hdbunuent conpoTusiecHus Bo3ayxa, H-c¢?/M*, cocraBnger
0,2...0,35 ana nerkopuix apToMobuneit, 0,35...0,4 — ms aToBycoB U
0,6...0,7 — g rpy30BbIX ABTOMOGHNEH, [IpY HanUYHH [IPHIIEIIOB CO-
TIPOTHEBICHHE BO3LYXa YBEIWYMBALTCH, TAK KAK BO3DACTAeT HApYXKHAas
TTOREPXHOCTL TPEHUA W BOSHHKAIOT 3aBHXPEHUA BO3AYXa MEXIY TATa-
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Puc. 3.18. Inouany noGoBOro CONPOTHRAEHHS HEIKOBOTO (4) ¥ IDY30BOTO
{6) aBroMobuneit

JOM M TipHienaMu. TEpy 3TOM KaXabiii IPULECH BHI3EIBAET VBEINUCHUE
xoadhduuMenTa k, B cpeaHem Ha 15...25 %.

JloGopast IIoAIE aBTOMODMIS 32BUCHUT OT ero THna (puc. 3.18). Ee
HPUGTIKEHHOE 3HAYEHUE, M”, MOXKHO BEISHICIHTD O CIETYIONIUM (POp-
MYyJIaM:

F, = BH, — nna rpy30Bbix aBTOMOGHIEH H AaBTOOYCOB;

F,=0,78B,H, — 1j1a 1erKOBBIX aBTOMOOKIICH,
roe B — xonea xonec apromMobund, M; H, — HauOoOnblas BEICOTA
asTOMOGINA, M; B, — HanbonbLIad WMPHUHE 3BBTOMOOMIA, M.

Moursocts, KBT, 3arpayuBaeMas Ha NpPeogoNieHUe CONMpPOTUBRNE-
HUS BO3yXa:

—&—M NpH OTCYTCTBHH BETpA,
* = 1000 1000 pr oTeyt P,
ko Fy(v £ v, Yy
Ny=-22-— 8. . __ [pH HATWYKHH BETPA.
» 1000 P g

JaBMCHMOCTH CHIB COMPOTHBICHUS
ga BO3AyXa P, 1 MoumiHocTH A, Heoldxo-
5 N AUMOIL 154 TIPeCAMIEHHA ITOTO COMNpO-

THBIEHUA, OT CKOPOCTH aBTOMODURA v

» TipuBegeHsl Ha puc. 3.19.
h:1

Puc. 3.19. 3aBHCHMOCTH CUNLI CONPOTHRIE-

HUst BO3EYXa P, u MolHOCTH N, Heobxo-

DYMOM LA [PEOAOASHHS 3TOI0 CONPOTHB-
JIEHUd, OT CKOPOCTH ABTOMOGHIA
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Clgwla CONMPOTHBIEHNA PAITOHY gu
! u

CHI\{HR COIPOTHBACHHS PA3TOHY BO3-
HHUKACT, BCICACTBHE 3aTPaT SHEPTHH Ha N
PacKPYYMBAHUE BPALLIAIOMMXCA YacTel "
ABUTATENS M TPRHCMHUCCHHM, & TaKKe
KOJEC NP KBIKEHUM aBTOMOBMIA ¢

YCKODEHHEM.
Cua |coTpoTUBEHUsT pasroHy, H: \
Ii F, H
: P, n = E Bapj H
& I

tae G — pec apromobuns, H; g — ye-  pye. 3.20. 3asucumoctu ciuter
KOPEHHE CHIBI TSXKECTH, M/C’, 8y, —  compotumienus pasrody P, ¥
K03 OUIMEHT y4yeTa BPALAIUXCH  MouHocTH N, Heofxoaumoil
MAcCC ABTOMOGHMIS; j — YCKODEHHE AB- I NPEOJOREHHS 3TONO COMpO-

ToMobung, M/cl. THEBJICHMSA, OT CKODPOCTH aBTO-
Momnocts, KBT, 3aTpaunBaeMas Ha MOOMNS
PasroH:
Bv G. . v

"“To00 g 1000

3aBHCHMOCTH CWIBI COHNPOTHBICHMS pasroHy P, 1 MomHocTH N,
HeOOXOMMMOI sl OPEONOACHUS 3TOr0 COIPOTHBACHMS, OT CKOPOCTH
aBToMOONIS v IPENCTABICHH Ha pue. 3.20.

Koadpdunuest yaera Bpamanoilnxca Mace

Dror ko3hQUUMEHT YIHTLIBACT ACNONHHUTENBHOE CONPOTHRACHHE
Pa3roHy aBTOMOOWII, BEI3BAHHOE PACKPYYUBAHUEM BPALLAKIIEMXCA Ya-
CTCIt IBUTATENS, TPRHCMMCCHE M KOJEC,

KoadduuueHT yyera BpalliaicllIUXC] Mace NTOKA3BIBAET, BO CKOAb-
KO pa3 MOIIHOCTb, 3aTpayyBacMas Ha pasroH aBTOMOOWIS, OONBIllE
MOILHOCTH, HEODXOAUMON IS YCTAHOBHBILETOCH ABVIKECHUS:

Juusnm +Jcm

S =1+ o2 ,

Tae J, — MOMEHT MHEDIIMH MAXOBUKA; Uy, 1)y, — NEPEIATOYHOE YUCIO
u KILI TpancMuccny; J,,,, — CYMMapHBIi MOMEHT MHEPUMH BCEX KO-
Jec aBTOMOOMIIS.

KoadhdunuueHT ydeTa BpalllalolIUXCcsa Mace T aBTOMODWIS € TI071-
Hoit Harpy3Koil MOXHO NPpUOIDKEHHO pacCHUTAaTh 1o dhopmyie

8zp = 1+ 0,05(1 + ulu?),
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ThE U, i, — OepelaToyHEIe YHUCAa OCHORHONU U JONMOMHUTENLHON KO-
poboK nepenay.

3.12. ¥YpaBHeH1e ZBUXeHUs aBToMoBunna

JIns BBIBOZA yDABHEHMS TBIKEHUS pacCMOTPUM PasroH aBToMOGH-
g Ha noxseMe (puc. 3.21).

CrnpoeiripyeM BCe CHIBL, JelfiCTBYIOIHME Ha aBTOMOOHIL, HAa TIO-
BEPXHOCTh JOPOTH: |

]
Ry -R,-PB-Py—P, =0, (3.19)

Moactasum B bopmyny (3.19) kacaTensHbie peaxiMu GOpPord R,
" R,,, OObEAMHNM YIeHE! ¢ K02(QHIMEHTOM CONPOTUBICHNS Kade-
HUIO f ¥ YWIEHBI C YCKOPeHNeM j U, NIPUHUAMAs BO BHHMAaHHe COOTHO-
wenust f{R, + R,)=F un Jy +Ji, =i, a Taxke kozpduLueHT yde-
Ta BpalAICIIMXCS Mace, MOMYYUM YpaBHeHUe JBIDKeHWSE aRTOMOOUNS
B OOIUEM BHIE! '

P.-P ~P,-P,-P,=0,
5011
P.-P,-P,—P,=0. (3.20)

YpaBHeHWe KBWXEeHWS aBTOMOOIIS BHIpAXaeT CBA3b MeXIY TBU-
KYIHMMM CHIAME U CUI2aMU CONTPOTHRICHUS ABMXeHMIo. OHO MO3BO-
JISeT OMPEAENUTh PEXUM ABHXeHUA aBToMoOuag B mioGoil MOMeHT.

Tax, HanpuMep, IIPH YCTAHOBHMBIIEMCS (PaBHOMEPHOM) IBHXE-
HUHK

P,-P,-P,=0.

Uz ypasuenus (3.20) cnemyer, ¥ro 0e30CTAHOBOUHOE IBMXKEHUE
aBTOMOOWISA BO3MOXHO TOJBKO TIPH YCIOBHH

P2P +P,

Hanuoe #epaBeHCTRO CBA3BIBA-
€T KOHCTPYKTUBHBIE TapaMeTpHl aB-
TOMOOH/IA ¢ 3KCTUIYATAITHOHHBIMH
thakTopamMu, OOYCIOBRMBAIOIIMMH
COMPOTHENEeHME ABHKeHHI0. OFHa-
KO OHO He TApaHTHPYET OTCYTCTBHA
OYKCOBaHHMs BEIYLIUX Konec. Belo-
CTZHOBOMHOE IBIKCHHE aBTOMOGH -
J14 Ge3 OGyKCOBaHHS BeJylNX KOnec
BO3MOXKHO JHIIEL TPH cOOMIONeHH
YCTIOBHSA

Puc. 3.21. Cxema cun, JeHCTBYIO-
H(HX HA 4BTOMOOIIb Ha IOTbEME PyzP 2P+ P
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Ycnosue pasHOMEPHOIO ABUXEHHUS TIPH OTCYTCTBUM OYKCOBAHUS
BEAYILIMX KOJIEC 3aMiCLIBAETCH B BHIS

P> P =P + P,

3.13. Cunopoit Sanadc asToMobMNA

HpeacrasuM ypaBHEHUE NBIDKEHUS ABTOMOOIIS B CNEAYIOLIEM BHJIE:
P=P + P+ P, (3.21)

B Ttaxoit ¢dopMe OHO Ha3BRIBAETCA YpaBHEHHEM CHIOBOTO GamaHca
ABTOMODUIISA M BHIPAXKAET COOTHOIIEHHUE MEXTY TATOBOM CHNION Ha Be-
IYLIEX KoNecaX ¥ CHUIAMH CONPOTHBIECHNS ABHXEHHIO.

Ha ocHosanuM ypaBHeHus (3.21) cTpouTcs rpadhux cunonoro oa-
JAaHca, MO3BONIMIONIMA OLEHUBATE THTOBO-CKOPOCTHBIE CBOHICTBA aB-
TOMOOMAA,

pu nocTpoeHny rpadyka cunoBoro banaHca {puc. 3.22) cHavana
CTPOAT TATOBYID XAPAKTEPUCTUKY aBTOMOOUNSA, 3aTeM HAHOQCAT 3aBH-
CHUMOCTL CHJABE COTIPOTHBICHUS IOPOTH OT CKOpOocTH. Ecny koadgu-
LMEHT COTIPOTHUBNEHHA JOPOrHM — MOCTOIHHAS BeNMHUMHA, TO YKA3aH-
HAasg 3aBHCHMOCTDL HpencTasisieT coOoll IpaMyio THHMIO, TIApaIesb-
HYI0 OcH abciiyce, 3 NPH HETIOCTOSHHOM KO02¢(MHULIMeHTe CONPOTHE-
JIeHHd JOPOTH — KpuBYywo NMapabonudeckoit dopmul. IMocne Toro ot
KPMBOI, XapaKTepuU3yIoUIeil CHITY COIMMPOTUBAEHHMS AODPOTH, OTKNAIHI~
BAIOT BBEPX 3HAYECHHUSA CHUJNLE COIIPOTHUBICHHS BO3MYyXa P PA3THYHEBIX
CKOpPOCTHX BHXeHUsA. [TonydeHHas 3aBHCHMOCTE HasbIBaeTcs rpadu-
KOM CHIOBOro 0anaHca apToMOOMIS.

Kpurag cymMMapHOTO CONpOTHBRECHUA TOPOTH M BO3nyxa P, + A
OIIPENENSIET TATOBYIO CHILY Pr, HEOOXOMHMYIO [UTS JIBMKEHHSA aBTOMO-
GIUIA ¢ MOCTOAHHOM CKOPOCTRIO. [1pH M1060# CKOPOCTH ABMXCHI OT-
pe3oK P, 3aKIIOUEHHBIH MeXIyY XpUBEIMH P, (Ha puc. 3.22 — Py n
P+ P,, xapaKtepusyeT 3anac CHibl 10 Tire. OH MoxeT ObiTh MCIONDb-
30B2H IPH JGHHCOH CKOPOCTH A
pasroHa, NPeONoNeHU JOIMONHU- p Py
TEABHOTO JOPOKHOIO CONPOTHRIC-
HHUS (HallpUMep, MoAheMa) HMIH

Puc. 3.22. Fpadux ciuioRoro Gananca
aBTOMOOMIIA:

Py, Py, Py — Taroue cunb Ha 1, H, 1IE

nepepavax, P, — taropas cuna Ha I me-

penade Npd YMeHBUIEHHOH MoJade TOMN-

JuBa; v, — ONHO ¥3 BO3IMOXHBIX 3Rade-
HH CKOPOCTH aBTOMOOHNSA




NepeBO3KU TOMOJHUTENLHOTO Ipy3a (Gykcuposxa npuuena). [pu ox-
HOM ¥ TOM X¢ CKOpPOCTH LKBIDKSHHSA 3aIac CUMBI F1O TANE Ha HU3IINX
nepemayax OOXbHIE, YeM Ha BhRICIIEX. CHENOBATENBHO, IIPH YBENTHUEC-
BHWH NEPEIaTOYHOTO Y¥CIa TPAHCMHBCCHHN 3ar1ac CHJIIBI 110 TATE BO3pa-
craeT. MMerKo AO9TOMY OBHXEHYE B TAXKEABIX NODPOXHEIX YCAOBUAX
OCYILIECTBIIACTCA HA HU3IIKUX Mepeaayax.

C nomolieio rpaiKka CHIOBOro HaaHCca MOXHO pEIlaTh pasfidy-
Hble 33724M, CBESSAHHBIE C M3Y4EHUEM THSTOBO-CKOPOCTHBIX CBOMCTB
apToMobunsa. PaccMOTPHM HEKOTOPEIE M3 3THX 3a1a4.

Onpenenenne MaKCHMaIbHOH cKOpocTH. MaxcHUManbHad CKOPOCTh
Umax EBIDKEHUS ABTOMOOUNS ONPENENACeTCS TOUKOI NepeceyeHUsI KpH-
BOIT TATOROM cHMbl P Ha syICIUell nepenave H CyMMapHOI KpHBOM CHI
conporusneHus P, + P,. B sroll Touke 3amac Cuibt [0 TATE ¥ YCKOPE-
HUE aBTOMODUIIS j paBHE! HYAID. CKOPOCTE €ro NBMXEHHS MAKCEMATh-
H4, TAK K4K e¢ JaNbHelIee YBeNMUCHHE HEBOIMOXKHO.,

Onpeneitenne MAKCHMANBHOH CHIBI CONPOTHBICHNA Topors. Makcu-
Ma/bHasg CHUJIA CONPOTHRIEHKSA BOPOTH, KOTOPYR TIPEOHONIEBAET aBTCO-
MOBKIE, ABUTAACH PABHOMEPHO ¢ AIO00H CKOPOCTBIO, ONpeciacTcs
K&K Pa3HOCTh TATOBOM CHABE M CWIIBI COTIPOTHBIACHHS BO3MYXA:

anax = PT —-PB = Pn =+ Pa.

Onpenerenne MAKCHMANIBHOIG APEOI0JIEBAEMOFD NoxbeMa. s Ha-
XOXKAECHUA MAKCUMANBHOTO HOILeME, KOTODEIH MOXET NPeoAoaETs aB-
TOMOOMNAD TIPH 3afaHHOH TOCTORHHOHN CKOPOCTH Ha Mo00i Iepegaye,
HeoOXOANMO HAHECTH Ha FpadhiK CYyMMAPHYIO KPHBYK) CHI CORPOTHB-
JEHUS KaueHWIo ¥ Bo3ayxa P, + P, M onpenenuTh MakCHMAILHYIO CHIY
COIMPOTHBICHNA ITOXBEMY:

anax:P'r"(Px'*'Pa)‘

3Has 3Ty CHIY, MOXHO HANTH MAKCUMATHHBII YTOA MONBEMA O,y

Onpezenenue yCKOPeHHS ABIKeHRA. JIT9 HaXOXISHUS YCKOPEHHH,
KOTOPOE MOXET Pa3BHUTh aBTOMODKIE Ha 3aMaHHOHK nopore npu noboik
CKOPOCTH, HYXKHO OHPENSNIUTE CUITY CONTPOTHRGHKA pa3roHy:

P,=P - (P, +P)=~F.

3Hast 3Ha4yeHHe 3TOH CHIBI, MOXHO HalTH YCKOPEHHE, KOTOpOE
CcrnocoOeH PA3BKTh aBTOMOGIIE NPH BLIOPAaHHOHW CKOPOCTH IBHXEHUA
Ha 3aJaHHON nopore.

OnpenelieHHe BOZMOMKHOCTH OYKCOBARMA Benymmx Kojiec. C 270
LEJIbI0 HaXOMAT CUATY CLCIUIeHUS P, KONEC ¢ AOPOTOl TIpH M3BECTHOM
Ko3PHULIHEHTE CLETIEHNS @, JHAYEHUE CHNTHI CLHIETUTEHUA OTKITALBI-
BAIOT HA OCH OPIOMHAT K HA 3TCM YPCOBHE MPOBOBAT TOPU3OHTAN b,

B obnacTti, pacnonoxeHHOH HaA NpOBENCHHOMK NpsAMoi, P, < P,
CNeNOBATENLHO, TPOTAHKE ABTOMOOHIA ¢ MecTa Ha | mepedade HeBos-
MOXHO, 4 [IpH ABHXCHHE HEH30EXHA OCTAHOBKA.
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B obnacTy, HaxopAWEHCA 10 FAHHOK MPIMOH, BRIMOTHIETCS YC-
noBue Py, > P.. CreaoBateNbHO, TIpE TOJHOR HATPY3KE ABUTaTeqA {TIpH
TONHOWM NozAYe TOIWIHMBA)} OE30CTAHOBOYHOE ABWXEHWE aBTOMODMIIA
6e3 MpolyKCORKH BEIYLLMX XONCC HEBO3IMOXKHO NHIb Ha I nepemave.
Hna peuxkeHnda 6e3 OvKcopaHHA BelylluX Konec Ka I nepenade Heob-
XOAMMO YMEHBIIUTE [10J1avy TOIJIKEA U, CNeNOBaTeIbHO, TATORYIO CIITY
Ha BeIYIIEX Konecax (CM. XpuByio Py Ba puc. 3.22).

3.14. CunoBon Banakc agTomMobuNnA Npu pasnUYHO Harpyake

IIpakriueckoe NMpUMeHEHHE PacCMOTPEHHOTO BEIIIE CIIOBOTO Oa-
JIaHCa ABTOMOOKIS 3aTPYIHKTENBHO, TaK KaK ANIA OTIpeAcIeHUs TIOKa-
3aTeNeil TATOBO-CKOPOCTHEIX CBOHCTB HEOOXORMMO TOCTPOUTE OTHENb-
Hble TpadUKU IS pa3BBIX 3HAUCHHHE HATPY3KH Ha aBTOMOOWIL. BTo
CBA3AHO € TéM, UTO MpH H3MEHEHHMH HATPY3KH CHIA COTPOTHBISHHS
Jopord P, ¥ cymMmapHas CHla COTIPOTUBNIEHUS BOPOTH # Bo3AyXa P, + P,
HIMEHSIIOTCH i IS UX BRIYUCICHUES TPeOYIOTCS NOTIONHATENLHBIE 3aT-
pATHL BpeMeH!.

Bonee yHMBepCaNbHEIM GBRSETCHS PACCMOTPEHHBIH HUXe METOX
cunosore Banarca aBTOMOOWIS TIPH pa3IMYHOM Harpyake, B atom cy-
yae CTPOUTCH TONBKO ORHH rpadUK cIoBoro 0anaHca IS BCEX 9KC-
TUTYaTaITHOHHBIX HATPY30K ABTOMOBHII.

B ocHOBY MeTOIa CHIOROTO §ajlalca ABTOMOOWIS IMTPH PATUIHOM
Harpyake TONOXEHO ypaBHeHHe ero ABixeHnd (3.20), mpenctanneH-
HOe B CHEAYIOLIEM BHJIE:

PT_PB:P)l+Pus
WK
PCB = P}l + PH!
tne P, - P, = P, — cobo/Hag TATOBAs CRNa.

be3ocTaHOBOYHOE NBIDKEHHE 2BTOMOOMWII BOIMOXHO MIPH BHITOMN-
HeHHH ycnoeuda P, = P,; aBTOMOOWNE TBUXKeTCE He3 DyKcoBaRus Befy-
IT¥X KoJec B TOM chydae, ecnd P, > P

J s olleHKH TATOBO-CKOPOCTHEIX CBOHCTR IMpH pas3inYHON Harpys-
K€ Ha aBTOMOOIWIb CTPOUTCA rpadHK ero cHiosoro SanaHca (pic. 3.23).

MeTtogika mocTpoeRHs rpadiKa CHJIOBOTO DanaHca Takosa:

« CTPOST TATOBYIO XapakTEepHCTHKY aBToMobmng P, = f(v);

« Ha rpaduk TArosoi XapaKTepUCTHKH HAROCAT KpHBbIE CBOOOM-
HOM TATOROM CHNBL P, IUIA pasfHyHbBIX [Iepeday;

« CJIEBA OT rpafuka TATOBOM XapakKTePHCTUKH ABTOMOBMISA CTPOIT
BCITOMOTaTeNIbHEIH TpadUK IS onpeneneHUs Ko hHIMeHTa COpo-
THRIEHHS FOpoTH . C 3TOMH 1Ienb0 0Ch a0CIIMCC ITPOAOIIKAIOT BIACBO U
Ha Hee B IPOK3BOJIBHOM Maclutale HABOCAT WUKANY KO3QOUIKEHTa
COIIPOTHBICHHUS JOPOTH v/}

« CTIpaBa OT rpadiKa TAToBOI XapaKTepUCTUKHU 2BRTOMOOHIIA CTPO-
AT BCHOMOTATENBHEBIN rpadhiK Wi onpenerernsa xoodduilMenra coern-
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Puc. 3.23. I'paduik cunoBoro GanaHca aBTOMOOMIA [IpH PARTHYHOMH
HAIPY3Ke:
[—IV — nepenays; O, — HAYAKO KOOPLHHAT NCBOIO H LUECHTPaTsHOIC rpadgukos; O —
HAYANO KOOPAMHAT NPABOTO rpadiika; Wi— Vs, @y — @y— IHAYCHHT KOIQOULKECH-
TOB CONMPOTHBJACHHE H NMPOAONLHOIO CHEIICHUA Pa3JIRYHEIX J0PCT; ¥ — ¥y — 3HaYS--
H CKOPOCTH aBTOMOﬁH.TIH; — TATOBRAA CHNE Pr; ———— CBOSO}IH&H TRATOBAA
cHna P

JIEHUS KONEC ¢ KOpOoTo# ¢,. JIms 31010 0ch abcnuce NpoaoinKawT BIpaBo
M Ha Hee B IPOK3BOJIEHOM MaclrTafe HaBOCHT UIKANY Koadduinenta
CLCTUTEHUS @,

« M3 Bayana KOOpPEMHAT BCITOMOTATENBHBIX I'papUKOB IPOBOIST
Ay4H, COOTBETCTBYIONIHE paszANyYHBIM 3HAYEHMSM HATPY3KH Ha aBTo-
MOGHIIB.

Jnsa onipeneneBUs YENOB HAKJIOHA Iy4eH Barpy3kKy Ha JI€BOM BCIIO-
MOT2TeNIbHOM rpadike 3aAar0T Kakoe-Inbo 3HaueHHe CBODOIHOMN TA-
roBOM CHNB P, OTKIAALIBAKT 3TO 3HAYEHHE Ha OCH OPIWEAT N Tipo-
BOIAT TOPHICKTANBRYIO TIpAMYI0. 3aTeM 1io dopMmyne

LY
G

HaXooAT 3Ha4eHus KoadPHUNeHTa W Ka pasHeIX BRarpy3ok (H=0%
nipit G= Gy, H =100% npit G= G, u 1.1., TRe G — BeC aBTOMOOUNA
TpK 3a7aHHOi Harpyske H, npeacrasngmoieit coboil oomo rpysa, %,
KOTOpBIil MOXeT OLITh TICPEBE3CH Ha JaHHOM aBTOMOOHAE; (, — Bec
CHAPSKEHHOTO (IIOPOXHETO) aBTOMODUNS; (G, — BeC aBTOMODUIIST TIpUH
ToNHOM Harpyske). M3 Todek, COOTBETCTBYIOIINX HAHIEHHBIM 3RaUYe-
HHAM Ko3hdHLUMEHTa v, IPOBOBAT BEPTHKANH JO IMEpPeceeHHs C [O-
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pPU3OHTARBLHON JIMHHEH, Ipoxoasieit yuepes TOUKY, OFBEYAOLIYIO BHIG-
paHHOMY 3HadeHKIO cBOoOOIHON Tarosoi cunet P,.,. [omyaeHdsie Tou-
KH NnepecedeHus] COeIHHAIT ¢ HayanoM KOODOMHAT JICROTO BCIIOMO-~
rareJILHOTO TpaduKa K v KaxkAOro Ay4a YKA3LIBAKT COOTRETCTRYIOHIEE
3HAYeHHEe HATPY3KM Ha aBTOMOGHNb, % UM Tiacc.

Jng onpegeneHys YTI0B HAKJOHA JydeH HATPY3KH Ha aBTOMOGHIL
Ha NpaBOM BCIIOMOraTeRHOM rpaduke 3aI2l0T Kakoe-1ubo 3HauYcHKe
TATOROH Cunbl P, OTKNAALIBAIOT 3TO 3HAYESHKE Ha OCH OpAHHEAT U [IpO-
BOAAT TOPHMIORTANEHYIO NHHUK. 3aTteM 110 GopMyne

HaXolAT 3HaYeHnd Ko3QOUIMERTA ClIeIUIeHHA IS pasHbIX Harpy30K
(H=0% npu Gy; H = 100% nipu G, w 1.4., Tae G, — Bec, MPUXOIs-
HIuica Ha 3agHue (BeIyurue} Koneca aBToMOBHIA NPy 3aMaHHOH Ha-
rpyske; Gy u G,y — BeC, TIPUXOMIIUHMACS Ha Belyliue Kojeca COOT-
BETCTBEHHO CHapAXeHHOIO aBTOMOOWNS U 2BTOMOOMIIA [IpH TIOMHOHK
Harpyske).

Bec apToMoGHIs IpH 3aM2HHONM HarpysKe

H
G = G{) +—
1{}0
rae G, — TOoRe3HasA Harpyska Ha aBroMobuns, H (rpyzopbie anroMo-
GUIK) WM nace. (JerkoBble aBrOMOGUAM, aBTOOYCE).
Bec Ha pemyiHe KoJieca TIpH 3alaHHO Harpyake

= Gy + (Gaz Goz),

e Gy w G,; — Bec, npuxo;mmnﬁcg Ha BeEYHIKE KOJIECA COOTBET-
CTBEHHO CHApPSXEHHOTO aBTOMODHKIA K ¢ IMONHOK Harpyskoit, H win
nacc.

Yepes TOYKH, COOTBETCTBYIOLUKE HAHAECHHEIM 3HAYCHHAM KO3H-
$uLreHTa CHeIUIeRHS ¢, IIPH Pa3HBIX Harpy3xax Ha aBTOMOOHND K Be-
IVIIKE KOJIEcA, IIPOBOMAT BEPTHKANLHEIE JIMHKK OO NEPECEYCHUS C
TOPH3OHTANEIO, KOTOPAas IIPOXOINT Yepe3 TOUKY, OTBEYAIOIIyiO BhiG-
paHHOMY 3HAYCHHKIO TAroBoi cuibl P [TonyyeHHEIe TOUKY nepeceye-
HHUA COSMMHAIOT ¢ HAYANIOM KOODIMHAT NpABOIO BCTIOMOTATENLHOTO
Tpaduka H ¥ COOTBETCTBYIOLLHN, Jiyuell YKA3hIBRIOT 3HAUEHHU HATPY3KH
Ha aBTOMOGUNAL, % Wiy tacc. [IpH pacueTe HaTPy30K HCITONEB3YIOT 3Ha-
yeRHA Gy M Gy U3 TEXHHYECKOH XapaKTepHCTHKK aBTOMOOHIA.

C nioMouibI0 TpadKKa CHIOBOTC DANEHCE ABTOMODHAS TIPH pasiny-
ROK HAIpy3Ke MOXHO PDelIMTh DS 3aad II0 aHAIU3Y H OLEHKE TAro-
BO-CKOPOCTHHIX CBOIICTB aBToMoOHIA. [Ipi 3TOM M3 YETHIpEX TapaMeT-
pPoB (CKOpPOCTH aBTOMODINS v, Harpyska Ha agromMobunt H, xoaddu-
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IKEHT COTIPOTHBIICHHKS EOPOTH v U KO3 DUUMEHT CUEIDICHKSI KONeC
¢ IOPOroi .} MOXHO OMpeNeNyTh ABa MOOBIX MapaMeTpa TO JBYM
OpyraM 3aga’HbiM. [IpK 3ToM HaliieHHBIE 3HaYeHUA Ko3hOUITHEHTR
CONPOTHBIIEHUS AOPOTH v ABNSIOTCH MaKCUMANBHO BO3MOXHBIMH, a
3Ha4YeHyA KoadpHuilMeHTa CUEIIeHUS ¢, — MMHUMAaNbHO HEOOXoa!-
MBIMI JUTS TBHXeHHUA aBTOMOOUIA MPU Pa3THUHEIX HATPY3KAaX,

PaceMoTpuM HECKONBKO TIPUMEPOB PEUICHUA 3a/1a4.

IIpumep 1. MU3BecTHEL CKOPOCTh ABTOMODOWIS v, M Harpyska H,
(50 %). HeoOGxoaumMo ONpeacanTh, KAKOE MaKCHMANBHEOE COMPOTHB-
JIEHHE TOpOTH, XapaxTepulyeMoe KOPULIHCHTOM y;, MOXET Hpe-
CIONETE ABTOMOGHAER U KaKOH MHUHUMANBHEI KOMDPUIHEHT CIIeTNe-
HHS ¢, KeOOXOnUM AN KBIDKeHUA Ge3 GYKCOBaHUA BEIYIHX KOJEC B
ITOM CydAae.

Haiizem 3HadeHHE M3BECTHOK CKOPOCTH EBUXXCHHA v; Ha ocH abc-
LIKCC TATCBOM XapaKICPHCTHKM ABTOMOOMIIA M IIPOBCAEM BEPTHKRIb
0 nepecedeHrd ¢ KPHBBIMH TAMOROH CHIBI P, U CBOOOAHOH TATOBOIA
cunet P,,. 3 Touky nepeceyeHUd BEPTUKANH C KpUBoH P, mposenem
TOPH3OHTAJIBHYI) JIMHUK BIEBO, OO IEPECEUEHUS € JIYYOM 3aNaHHOM
Harpysku H, = 50 %, # 13 TOAYyYeHHON TOYKY ONYCTHM TIepPHeHANKY~
JAp Ha ochk alCUHCC JIGBOrO AONOMHUTEHBHOTO Tpaduka, onpenenss
[pM 3TOM MaKCHMJIbHOE 3HaueHHE KO3(PULKUEHT2 CONPOTHBRICHUS
JOPOTH ;. 3aTeM M3 TOMKH TIEPECEYECHHUSA BEPTHKAIHN C KPHBOH TAro-
Bolt cunpl P IposeeM BOpPaBO FOPU3OHTANBHYIO FHEHIO KO NIEPEceHe-
HUSA ¢ IydoM Harpy3ku H; = 50 % u, OBYCTUB K3 TOYKH IIEPECCYCHNS
TIEPTIeHAUKYIAP Ha och adcuMce npaBoro AOMOMHMTENBHOTO rpadu-
Ka, HalleM MUHUMANbHBIH K03hOUUHEHT CUENNCHUA @,), KOTOPBINA
HEeOBXORWM A JBHKEeHUs aBTOMOGUIA O3 BYKCOBaHUS BEAYIIHX KO-
Jiec.

IIpunmep 2. U3secTHs xo3pdULIHeHT COTPOTHRIEHHSE TOPOTH s
u Harpyaka H, (100 %}. TpeGyeTcs OnpeaenuThb, ¢ KaKO}H CKOPOCTRIO vy
MOXET EBMraThca aproMobuns Ha I nepepaue u kakoit ko3pOUITHEHT
CUEIUICHHUS ¢, ODECTICUUT ABMDKEHUE Ge3 HYKCOBAHUS BEAYLIUX KOJIEC,

Ha ocu abcunice JeBoro rpadguka Haimem sHayeHHe Kosbhduimnen-
T4 COTIPOTHBACHUA AOPOTH w; H IIPOBEAEM BEPTUKAILHYIO JHHHIO 10
TiepecedeHus ¢ JIY4OM 3alaHHoM Harpysku H, = 100 %. M3 nonyuen-
HOH TOUKH NTepeceyeHUsT NPOBEACM TOPHIOHTAIBHYIO THHHMIO BIIPARBO,
Io repecederRus ¢ Kpupolt Py, Ha Il nepemave, H, ONyCTHB ITepIIeHAH-
KyHAAp HA OCh afCHHUCC TATOBOH XapakTepHUCTUKH, OTPEAECTUM HCKO-
MYIO CKOPOCTE v5. 3ATEM EIS HAaWIeHHOE CKOPOCTU OTPEACINM TATO-
ByI0 ciuty P, #a Il nepenave, rmpoBedeM yepes TOUKY, COOTBETCTBYIO-
Y10 3TOMY 3HayeHui0 P,, TOPU3IOHTaNE BIPaBO, A0 HEepPeceyeHHsA C
saygoMm Harpy3ku H, = 100 %, W, onycTHR NepHeHAMKYIAp, Haltlem
MIHHMANLHEIA KO3(MOUIKEHT CHENIEHUA ¢,,, HEOOXOOMMBIN IS TBY-
XKEHHS aBTOMO0u/A 6e3 OYKCOBAHHS BEIYIIHX KOJIEC.

M puwmep 3. U3secTHb KOaDOULMEHTEL y; U ¢, CrellyeT ompese-
JINTh CKOPOCTh ABMIKCHHUA 14 K HArpy3ky H; Ha aBTOMOSHIE.
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M3 ToUYeK, COOTBETCTBYIOIUMX 3HAYEHMAM KOIDDUUMERTOB Y3 U @y,
Ha OCsAX abCHUCC JONMONHHUTENbHRX IpadHkos, TIPOBCEEM BEPTHKAIU
O NMEPECeUeHHs ¢ TyqaMy BCeX HATPY30K, a K3 TOUeK IepeceyeHUsa —
TOPU3OHTATH A0 ITepeceYeHH s ¢ KpUBLIME P, U P, Ha BCex IepenaJax.
ITony4eHHEBIE TOYKH MEPECEIECHUA, PACIIONOXEHHbBIE HA ORHHX BEPTH-
KaJsiX TIpH OOMHAKOBBIX HArpy3kaxX, COOTBETCTBYIOT HCKOMBIM CKOPO-
CTH ABMXKEEMA vy o Harpy3ke Hy = 100 % Ha apTroMoOMRE.

Meron cunosoro HanaHca yEoOeH IS aHAIM32 TATOBO-CKOPOCT-
HBIX CBOHCTB KOHKPETHOTO aBToMOOHUNA. CpaBHUBATDL Xe Pa3HbIe ABTO-
MODMJIK BTHM METOJOM 3aTPYEHUTEILHO, TaK KAK 3HAYeHHS TATOBOI
CHABL ¥ HUX MOTYT OTIHUYATECS B HECKONBKO pa3, A2 U Macca X TakKe
HEeOAHHAKOBA,

IloaroMy IS cpaBHUTENBEHON OL[eHKY TSITOBO-CKOPOCTHERIX CBOICTB
pa3HBIX aBTOMOOHISH yHo0Hee IONB30BAThCA UX JHHAMUUECKUMI dak-
TOpaMH 1 EMHaMUYECKIMU XapaKTepUCTHKAMUE.

3.15. Ounamuveckre cakropbl aBromebuns

Y aBTOMOOIWIA pa3NuyaOT EMHAMIYECKH axTop 110 Tare U AyHa-
MHYECKHI (aKTop 10 CLCIVICHHKX. DTe O¢3pa3MepHBIe BeJIMYMHEL,
BHIPAXAeMEIC B AOJAX CEMHMIEL WIHM NPOLICHTAX.

Hunamusecicum daxmopom no msaze Ha3blBaeTCd OTHOIIGHHE PA3HOCTH
THFOBOM CIIBI M CHUIBI COTIDOTHRIICHUS BO3MYX2 K BECY aBTOMOOHIIL:

P, -P,
.

3HayeHHA AMBaMHYecKoro PakTopa 1o TAre MO3BONLIOT CYINTh
O TArOBO-CKOPOCTHRIX CBOMCTRAX KOHKPETHOTO AaBTOMOGUIII IIDK pas-
HEIX HalPY3KaX M CPABHUBATEH TAIOBO-CKOPOCTHEIES CBOHCTRA PA3NIMYHEIX
aproMobuneit. Ip# oToM yeM BoNblile THHAMKYECKHH $aKTOp IO TATE,
TeM HYUUIe TATOBO-CKOPOCTHEIE CBOHCTRA U BBINIE HIPOXOTHUMOCTE aB-
TOMOOHNA: OK crocobeH pa3BuBaTh OONBITHE YCKOPEHKS, TIPECKO-
nesath GoNee KPyTHe TOTBEMB H OYKCHPOBATE MIPHUEITE Gonbitiei
MacCHI,

MaxcuManpHEE 3HaYeHHS IHHAMIYecKoro ¢akropa o Tiare Co-
crapnaoT 0,3...0,45 1ns aproMobriiel orpaHHYEeHHOM MPOXOEUMOCTH
u 0,6...0,8 — mi1g aBTOMOONAEH BBICOXOH MPOXOAUMOCTH,

HAuHaMmuueckuii $akTop 1o TAre YacTo Ha3blBAKOT IPOCTO JHHAMHU-
YeCKUM PakTopoM.

Ero sHayeHMe orpaHH4YeHo BCAEECTBHE HAJIMMUs CIIETUICHKHSA KOJMeS
¢ poporoii. g 6e30CTaHOBOYHOTO IBHXEHHA aBTOMOOMIS 6e3 Npo-
OYKCOBKH BEEYLIHX KOJCC HeOOXOIUMO BEITONHEHHE CIeIYIOILIETO yC-
JOBHL:

D=

-Dcu 2 D 2 s
roe D,, — EuHaMHUIeCcKUi QakTop 10 CLEMNERHIO.
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Huramuueckum axkmopom ro cyenseruio Ha3BIBAETCA OTHOLUEHHE
PA3BOCTH CUJIH CUEILUIEHMA H CUIEB COMPOTHBNEHUS BO3OYXa K BeCy
ABTOMOGUIIA:

Dcu - R:u(‘; RB .

Tak xax OykcoBaHMe BeIYIIHX Kofec oOBIUHO TPOUCXOIUT TIpH
Mano# CKOPOCTH ABUXSHUS W QONBLIOH TATOBOH cWie, TO BEUSHUEM
CHJIBI COTIPOTUBRCHUS BO3MYXa MOXHO IipeHeOpeun. Torma nusami-
yeckHWH QakTop 1o CUEIVIEHHI0

DCli = ﬁ = _qu}x N
G G
rae (G, — Bec, IPUXONAUTHICS HA BeAyIIHe KoJeca.

Jna ycTanoBNeHUS CBA3HM MeXTY THHAMHUYecKHM (haKTopoM U yC-
JIOBUAMH IBHKEHHSA IPeACTABHM YPABHeHHe ABMXeHHS aBTOMOOWKIA
(3.20) 8 cneryoweM BHEE:

P,- P,= P, + P,
%8135

G, .
B -F =GW+ESB]::}-

Pasgenus 00e vacTU TOCNeAHETo YpasHEeHUs Ha Bec (G, TMORYMUM
ypaBHeHHe CUIOBOTO HanaHca asToMobHas B GeapasmepHoil GopMe:

D=w+§%w (3.22)

ITpy paBHOMepHOM IBMXEHUM YCKOpEeHHe paBHO HYIK. Tora
D=y

3.16. [lusamudeckan XapaxrepucTuka asTtomobunsa

JIuHaMuyeckoit XapakTepHCTHKOMR aBTOMODIIA Ha3BIBaeTCH 3aBH-
© CHMOCTb IMHAMHYecKoro ¢dakTopa o TATE OT CKOPOCTH Ha pasfiud-
HEBIX llepefavax. JluHaMudeckas xapakTepucTUKa, TIpeRCTaBIcHHas Ha
puc. 3.24, CBHACTEALCTBYET O TOM, UTO TUHaMH4eCKUI dakTop mmo
TAre Ha HU3IIHX [epenayax UMeeT GOMBIIYIO BEMUYHHEY, YeM Ha BEHIC-
WHX. DTO CBA3AHO ¢ TeM, UTO Ha HHU3LIMX IepeAauax TAroBad CcHia
YBeJIMYKBAETCH, a4 CUMa COTIPOTHBAEHHUS BO3OyXa YMEHBIIAeT S,

1IoCKORBKY TIpH PABHOMEPHOM EBIDKeHUM [ = y, OpIHHATA KaX-
LOHF TOYKM KpHBHX IXHAMHYECKOro (akTopa, IpUBEIcHHLIX Ha THHA-
MHUYECKOH XapaKTePUCTHKE, OfTpenesieT 3HaYeHue KoxbdHIIHeHTa Co-
TIPOTHUBJIEHUS TOPOTH .
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Puc. 3.24. luHamuyeckad xapakrepu-  Di D
CTHKA ABTOMOGHIA: _7—{1

[—IE — mepenays; I'—171 mepegaua npu

YMEHbHICHHOR [OXAYe TOTRHBA; P — Vs "\lr

MAKCHMAALKEAA CKOpPOCThL aBTOMOGHJTH;

V(W) — MEKCHMAAbHAS CKOPOCTE ABTOMO~
6114 K18 KOHKPETHRIX JOPCKHLIX YCTOBHH _—

fmax
—
—

1
i

Tak, HampuMep, Touxa D, co- Fﬁ“""\-}
OTBETCTRBYIOLIAS 3HAYEHHIO MTHHA-
MHYecKoro (akTopa IIpH MAKCH- o
MAaNBEHOH CKOPOCTH ¥, OIpele-
Jser Koaxd@rIUUeHT CONpOTHBRIE-
HHUA JIOPOTH y,, KOTOPOE MOXET
pecRoNeTh aBTOMOBUNE IIpH ATOH
CKOPOCTH, 2 OPJAWHATHE TOUEK MAKCHUMyMa KPHBBIX THHAMHYECKOTO
dakTopa MpeAcTaBiImioT coboil MaKCHMAaNbHEIe 3HayeHHd Koaddhuim-
eHTa COTIPOTHRIEHHS JOPOTH, IIPEOfOIeBaeMOTO Ha KaXKHOH Mepegaye.

C noMolIbio THHAMHYECKOM XapaKTepHCTUKU MOXHO pellaTh pas-
JIMYHEIE 3aHa4u TI0 ONpe/IelIeBHI0 TATOBO-CKOPDOCTHEIX CBOKCTB aBTO-
mobunst. PaccMoTpUM HEKOTOPBIE 3 2TEX 3a1a4.

Onpeaenende MAXCHMANLHOMN CKOPOCTH ABHXKEHHA ABTOMOOWIA mpH
3aganHoM KodddunHeHTe CONPOTHBICHRA JoporH y. Ha ock opaiusHar
OTKJIAABIBACM 3HAYEHHE KO3(QHLUEHT2 COIPOTHBICHHES MOPOTH v/,
XapaKTepU3YIolIce EAHHYIO AOPOTY, U IPOBOEKM [IPAMYIO, apallieib-
HYI0 OCH afcHice, 40 NepecedeH s ¢ KpEBOH AMHaMu4eckKoro gakro-
pa D. Touka nepeceycHud U GyIZeT COOTBETCTBOBATH MaKCHMAanbHOM
CKOPOCTH, KOTODYIO MOMXKET Pa3BUTh aBTOMOOUNL TIPH 33JaHHOM KO-
ahbrUNeHTe COIPOTUBIEHES AOPOTH .

Ounpeefienne MAKCHMATLHOTO NOALEMA, PEOAOERAEMOro HA TOpO-
re ¢ 3a2aHHLIM KoadgGmiueHToM cONpoTHRACHAA KaveHuw f JInsg Ha-
XOXJIeHRT MAKCUMAILHOTO MTONbeMa, KOTOPHIH MOXET [TpeoaoNeTh aB-
TOMOOUIL TIPH TOCTOSIHHOH CKOPOCTH Ha Miobol neperade Ha opore
¢ Koo HIHeHTOM CONPOTURICHHUS KavyeHHIO f, Ha OCH OpIHUHAT OT-
KNaisiBaeM 3HaueHKe KoxppuileHTa /¥ [IPpOBORHM NIPAMYIO, napan-
JIeNBHYIO OcH abcuirce, PasHoCTE MeXIy MakCHMaNbHBIM 3HaueCHHEM
IrHamuuecKoro dakropa D, Ha m060it Niepenade i 3HayeHUEM KO-
adubruneHTa f COOTBETCTBYST MAKCHMARLHOMY MOTheMY, TPeomose-
BaeMOMY Ha BHIODaHHOH Nepegade:

imax = Diax = f.

Onpenelienue MAKCHMATLHONO YCKOPeHHS ABTOMOOMJIA MpH 32JaH-
HOM x03(hdsinHeHTe CONPOTHBICHIA JOPOTH . [ HAXOXKASHHS MakK-
CUMAJIBEOIO YCKOPEHNA fhay, KOTOPOE MOXET PasBUTL aBTOMODIID Ha
Mobol mepenaue, HeoOXOMUMO HaNWTH pPasHOCTE MeXITY MaKCHMAIb-
HBIM 3Ha4YEHHEM SEHaMH4eCKoTo $aKropa Ha BLHIOpaHHOK eperade n

a
>

i
i
3 P

Yrax ¥

Umax (W)
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payeHHeM Ko3¢hdHLHeHTa CONPOTUBICHUA ZoporH (D — v). 3Has
3TY pa3HOCTh, MOXKHO ONPEASTHTE 3HAYCHHE MAKCHMAIIBHOTO YCKOpE-
Hua 10 hopmyne (3.22)

: - Dmax W
Jmax = 5— g
5p

Onpefenedne BOIMOXKHOCTH OYKCOBAHHA BeAYIHHX Konxec. IIpu pe-
UTeHKYK TAHHOM 327a4H HeoOXOMUMO COIIOCTABUTE IUHaMmgeckue dak-
TOpH! IO TATe K clerneHuo. C 3Toil UeNbl0 ONpeessioT 3Ba4cHHE
JUHAMUYeCKOTo (DaxTopa o CHETUICEHK I 3aMaHHOro Koahduun-
eHTa clleTUIeHuA ¢, HalifeHHOe 3Ha4YCHHE OTKJIANBIBAIOT Ha OCH Op-
JUHAT U TIPOBCIST TOPH3OHTANBHYIC TIPAMYIO.

B obmactu, pacrmonoxeHHON Han TipoBefleHHOH Tipamoit, D, < D,
clenoBaTeNIbHO, TPOTaHKe aBTOMOGMAA ¢ MecTa Ha | mepenaye Hepo3-
MOXHO, & IIpH ero ABIKeHHH HeusbexHa OCTAHOBKA.

B obnacty, Haxonsieiics mom 3Toi IpsAMOoL, BRITONHIETCS YCIOBHE
D, > D, cnegoBarentsHo, NpH NOJIHOM Harpy3Ke ABUTAreils, WIH TIpU
MOJIHOM Tofaue TOTUTKRA, NBHXeHHe 6e3 IPOoGYKCOBKH BeNyIHX KONec
HeBO3MOXHO UL Ha | nepenade. g ABICKeHUA Ge3 OYKCORBAHHS Be-
IyIIHUX Konec Ha | mepenade HeoOXONHMMO YMeHBIIUTE MOKAUY TOILIHUBA
M JHHAMHYeCKHE axTop no Tare (CM. KpHBYIo 17 Ha puc. 3.24).

TIpu ompeneneHUK TATOBO-CKOPOCTHRIX CBOMCTE THHAMKYECKAS Xa-
PaKTEPUCTHKA CTPOUTCA [ aBTOMODMITA ¢ MOMHOK HATpy3KOIL.

3.47. Quuamuuyecknn nacnops aBTomobuna

HeynoGcTBO MCIONB30BAHHS EMHAMHUECKON XapaKTEPUCTHKH aB-
TOMOGKNS COCTOUT B TOM, YTO JUISE OIIEHKH TATOBO-CKOPOCTHEIX CBOUCTB
HeOOXOAKMO CTPOMTDL OTAENBbHBIE IpadikH ENS KAKIOro 3HAYCHUS
Harpy3k Ha aproMoOHIE.

bonee yHuBepCcansEEM # YIOOHBIM SIBIAETCSA IMHAMUYCCKUH nac-
ropt apToMoOIA (puc. 3.25), KOTOpEIH TO3BONSAET OUEHUTE TATOBO-
CKODPOCTHBIE CBOMCTEA TIPH PA3NHYHBIX HATPY3KaX Ha aBTOMOOKIE.

JMHaMUYeCKMM TaciOPTOM aBTOMOOUNA HAa3BBaeTCs €r0 TUHAMH-
gecKag XapaKTepUCTHKa ¢ HOMOrpaMMoit Harpy3ox U rpadHKoOM KOH-
TpoJsa HYKCOBAHHS.

MeToauKa TOCTPOSHUA RUHAMUIECKOrO TIACTIOPTA ABETOMODMIS Ta-
KOBa:

+ CTPOST AMHAMMYECKYIO XapaKTePHCTHKY aBTOMOOMNIA C TIONHOMN
Harpyikoi;

+ CTPOSIT HOMOTPaMMy HArpy3oK, XapaKTepH3ylouylo HiMeHeHHe
BEMHaMKYeckoro akTopa rno tare ) B 3aBUCHMOCTH OT Harpy3ku Ha
ABTOMOOIIb;

» CTPOAT rpadk KOHTPONA Sykcopadusg. OH BKIOYaeT B celd 3a-
BUCHMMOCTH JHHaMU4ecKOro ¢hakropa 1o CHeIUIeHUI0 D, OF Harpy3ku
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Puc. 3.25. AunaMugecxkuil nacnopt arTOMOOIIS,

O — Hayano KOOPRHHAT A¥HAMHYECKOH XapakTepHcTHXH; 0 — Haqano KOOPAMHAT

rpadHka KoHTpoasa Oykcosannn; A, B — xapaxkTeprbie TOUKH HocTpocHHA;, Dy— Dy —

BHHAMHYecKHH dakTop o Tare va F— [V neperavax; Hy — MCkomas Harpyska; vy, ty —

3Ha4YeHUR CKOPOCTH aBTOMODHAS;, ———= IMHAMK4ECKUH (paxTep [0 TATE NPH pa3-

HBIX HArpy3Kax; — — — O@HaMuyeckui $akrtop o cUeNneHuo IpH pasHbX koad-
(IJHH.HEHTEI.K OPGAORBHOI0 CUEIIEHMR

Ha aBTOMODIIB TIPW pasHeIX 3HAYSHWIX KO3 DUINEeHTa cUeneHns
Kojec ¢ Zoporot ¢,.

TTpu MocTpoeHUN HOMOTPaMME! HATPY30K Ha ABTOMOOH/IE OCh abic-
LIMCC ero AHBAMWYecKOH XapakTepUCTUKH TPOAOKKAIT BIEBO U Ha
Hel B [IPOK3BOJBLHOM MaciliTabe OTKNaALIBAIOT 3HAYE KU Harpy3KH Ha
aBTOMOGWIL, % (VIS TPY3I0BLIX ABTOMOOIIeT) WIN mace. (14 JIETKo-
BBLIX aBTOMOOWIeH 1 apToOycoB). M3 TOUK3, COOTBETCTBYIONIEH HYIE-
BOW HaTPy3Ke, MPOBOEAT BEPTHKAND, HA KOTOPOH OTKIAABIBAKOT 3HA-
YEHUA THHaMIIecKoro dhaxkropa 1o tare Dy Wit CRapAXeHHOTO aBTo-
MobmIa (6e3 rpysa uiEK 0e3 NaccaXuMpoB) B Maclutabe, onpenende-
MoMm no dopmyne Iy = D, G, /Gy, toe D, — nunamuyeckuiit hakrop no
TSATe NS ABTOMOBWIA ¢ TIOIHOH Harpy3koi; Gy U G, — Bec COOTBET-
CTBEHHO CHapsDKEHHOTO aBTOMOOMEA M aBTOMOOMNA ¢ TIOJNHOi Ha-
TPY3KOid.

3aTeM CIUTOLIHBIMY HAUHWAMN COENHESIOT ONMHAKOBBIE 3HAYEHHS
aunaMuyeckux dhakropos Dy 1 D, Ha 0CAX OpEMHAT CHapsKeHHOIO H
TOXHOCTLIO ITPYAKEHOTO aBTOMODIIEH.
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Ipacduk KOoHTpoNsa OYKCOBaHHS CTPOAT HA HOMOTIPAMMe Harpysok
aBTOMOD#As. C MOMOLILID 3TOTO TpadhHKa COMOCTABIAIT THHAMHAYEC-
xue dakropsl mo tare D W cuerieHuro Dy, ¢ 1e1B10 ONpemencHuA
BO3MOXHOCTH OYKCOBaHHSA BEEYUIMX KOJIEC IIPH paslH¥HBIX Harpy3Kax
Ha aBTOMOOUIE,

JIng noctpoenns rpadka KOHTPONIS OYKCOBAHUS CHAYANA PACCYH-
TRIBAIOT THHAMHYECKHE (DAKTOPHI TI0 CLUEIIEHKKY TIPH Pa3HbIX Harpys-
Kax Ha aBTOMOOHIb. [IpH 3TOM HCIOAB3YIOT CNCAYIOIIHE BRIPAXKCHMS:

%03‘(px; Dacu =%iiq)x: (323)
rac Dy, ¥ D, — IMHaMuuecKue GHakTOpH 10 CLEILIEHKWIO COOTBET-
CTBCHHO CHApsXCHHOTO aBTOMOOMIIS ¥ aBTOMOOHMAN ¢ TIONHOH Ha-
rpy3koit; Gy 1 G, — B&C COOTBETCTBEHHO CHA[HDKEHHOTO H TIOMHOCTh
TPYKEHOTO aBroMobunell; Gy, u G, — BeC, NPHXOAAIIUHCA HA BEXy-
LIHE KONECa COOTBETCTRECHHO CHAPSAKSHHOIO K IIONHOCTEIO TPYXKEHOrD
aproMoQuIelt; @, — KO3QOUUNEHT TPOAONBHOTO CLEIUICHUS (@, =
={,1...0,8).

IMocnenosareNbHC MOACTARINS 3HAYCHUS KOIGQGULUEHTa CLEIa-
HUA ¢, B BeIpakeHUst (3.23), onpeneasioT KUHaMUdeckue HakTOpH 1o
cierieHno Dy, ¥ D, HalineHHbIe 3HAaYeHUA aMHaMHUYecKuX dax-
TOPOB HO CIEMEEHUIO OTKNANBIBAIOT HA BepTukanax Dy u D, HoMo-
TpaMMBI Harpy3oK B TOM Xe Maciurabe, UTo ¥ EUHAMUYECKHe DAKTo-
PHL 10 TATE, H KX ONWHAKOBBIE 3HAYEHHUST COSHUHSAIOT IITPUXOBLIMH
JIVHHUSMH, HAJ KOTOPHIMH YKA3BIBAIOT COOTBETCTBYIOIHE 3HAYECHHUS @,.

Ilp# peleHHK 33184 [10 OLECHKE TATOBO-CKOPOCTHEIX CBOHCTE aB-
TOMODUNSA U3 YETHIPEX IAPAMETPOB — CKOPOCTH ABTOMOOMIA v, Ha-
Tpy3KH nHa asroMoOuns H, ko3 puilzeHTOB COMPOTHRIEHHS JODOFH W
M CLISTUIEHUS KONEC ¢ AOPOIoil ¢, — MOXHO ONpeAe/N T NBa M00bIX
napamMeTpa 1o ABYM APYTUM 3aJaHHbIM. [Ipu 3TOM HalIeHHBIE 3HaYe-
HUA KO3DPULMHEHTE CONPOTHUBNICHUST BOPOIM w OyOyT MakKCHMAansHO
BO3MOXHEIMH, 4 3Ha4YeHUA Ko3(GUIMeHTa CUEnAeHUd ¢, — MHHU-
MAaNMBEHO HEeOOXOEUMMEIMY IS IBIKEHHA aBTOMOGUIST NPH PasTHYHBIX
Harpysxax.

Paccmorpum mpuMephl pelleHHd 3a1a4.

IHHpumep 1. MapecTHE! CKOPOCTE aBTOMODOMASA vy U Harpyska H,
(80 %). HeobxonuMo ONpeacinTh MaKCHManbHOE COTIPOTHRIASHNE A0-
POTH, NpecaonesacMoe apTOMOOHIEM M XapaKrepusyemoe xoadydni-
MEHTOM W,, 4 TAKKE MUHUMANBHEIH K03 GUIHERT CHETUIEHUS @,
HeoOXONUMBL AN ABMKEeHHS Oe3 OYKCOBaHUs.

W3 touxku ¢, pacnosoXeHHOE Ha ocH abCLce KMHAMHYECKOH
XapaKTEPUCTUKH, ITPOBEIEM BEPTUKANL IO HEPECeueHU ¢ KPHBOii nH1-
HaMHuecKkoro ¢akrTopa o Tare. Elile OMHY BEpTUKATBEHYIO THHHIO Ha-
IIpaBUM BBepX Wz TOUKM H,, Haxomaiuesicss Ha ocu abCUUCC HOMO-
rpPaMMEl Harpy3oK. 3areM U3 TOYKH HepecedeHUs KPUBOi THHAMHYEC-
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koro (pakTopa NMpoBeAcM TOPU3CHTANBHYIO JHHMIO BIEBO JO Iepece-
YyeHUS C BepTHKANBI0, TIpoxoasdieil vepes Touky H;. IlomyiueHHan Touka
[epeceycHNs: 4 COOTBETCTBYET HCKOMBIM KoathhHIIMeHTaM coMpOTHE-
NeHUs KOpPOry | CUCIVICHUS @y .

IIpuMep 2. MisBecTHbl KOIQOHULUUEHTE w2 B ¢,,. Heobxomumo
OIIPEAENIUTE CKOPOCTh ABUXEHHA ¥, W HarPy3Ky Ha asroMobuns H,.

Ha HOMoTrpamme Harpyaok ¥ rpadixe KOHTpoRs OVKCOBAHHS 3a-
JaHHBEM YCIIOBHSIM 3aJIa4M COOTBETCTBYET TOUKa B. Ilposens Bnpaso
U3 TOYKM B ropH30OHTAIE A0 TIEPECEHEHHA ¢ KPHBOH NMHAMHYECKOTO
daxTopa ¥ ONYCTUB TEPITEHAVKYISD, HAMIEM HCKOMYIO CKODOCTE th.
3areM, ONYCTHB NEPIICHAUKYIHIP H3 TOYKH B Ha HOMOTpaMMe HaIpy-
30K, OIPCACANM JOTIYCTUMYIO Harpy3ky H.,.

3.18. DuHamunuecKnit nacnopT aBTonoesna

Ha poporax ¢ TBepAbIM MOKPEITHEM B3 KPYTRIX U 3aTTKHEBIX [TOAbE-
MOB TPOM3BOJAUTENIEHOCTh IPY3IOBOTO aBTOMOOHUNA 3HAYUTEABHO I1O-
BBILLIAETCH B CVIae UCTIONB3IOBAHUA €T0 B KaUecTre TATAYA LA OVKCH-
POBKH HIPHUIETIOR ¥ TIOMYTIPULENOB, [IpY 3TOM Macca NepeBo3uMOro
Tpy3a yBeTHUHBAeTCA B 2-— 3 pa3a ¥ CHUXAeTcs ceDeCTOMMOCTD TIepe-
BO3OK, XOTA CpefiHAs CKOPOCTh ABIKEHUSA HECKOJRKO YMEHBIIAETCH,
Kpome Toro, cHHXAeTCs HAMPY3Ka HA OCh, COKPAIAeTCs pacXod TON-
JINBa ¥ MAacja, YTO HPHBOANT K YBEAWIEHHUIO CPOKA CAVKOR JOpOK-
HOTO ITOXPBITHA.

JIBIDKeHMie aBTONIOE34a CBA3AHO C BO3PACTAHHEM CHII COTIPOTUBIIE~
HHA XaueHWIo H Boagyxa. HecoBepllIeHCTBO NMOBOPOTHBEX YCTPOMCTB
TIPMIEITOE H 3a30PhEl B CHETHBIX YCTPOICTBAX NMPHUBOAAT K HeCOBIIAAe-
HHIO TPaeKTOPHH ABHKCHHS IIPHUIECIIA WIH IOJYIPHIENa ¢ TPAaeKTo-
pDHel NBIKeHUS aBTOMOONNA-TATaYE. BCIEACTBHE 3TOIC IIPH MBIDKE-
HH{H aBTOTIOE3H4 ¢ QORBIION CKOPOCTRIO BOSHMKEIOT YIVIOBBIE Koneda-
HHA MIPHUUETOB B TOPH30HTAIEHON MAOCKOCTH, a IPH U3MEHEHHH CKO-
DOCTH aBTOMOOMZ-TATAYA IPOUCXOAAT NPOACABHBIC PEIBKH H YIApH!.
B pesynwTaTe ¢HA2 CONMPOTHRNEHHSE KaUeHHID ABTONOS312 BO3PACTAET,
OPHYEM HEMPOIOPHUOHATLHO £8[0 Macce, TaXK KaK OIHOBDPEMEHHO ¢
YBeJIMYeHUEM MACCHI TIOBHIIIaeTCH KoM GULIMEHT COMPOTURIEHKS Ka-
YECHUIO ABTOTIOE3NA,

Bripaxenne nng onpefeieHus Ko3(MdhHUIHEHTA COMPOTHBIEHUS
KaYyeHHI0 aBTOIMOe3a 3alTMCEIBASTCS B BUIE

f - f;Ga +fr|pan
" G, +Gyy

Iie f, 1 f, — KOIPOhULUEHTE! CONPOTHUBICHUS KAYEHKIO COOTBETCTBEH-
HO apTOMOOWIA U mpunena;, G, ¥ Gy, -- BeC C IOJHONW HarpysKod
COOTBETCTBEHHO 2BTOMOOHAA M npunena, H.
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Hpy BO3pacTaHdH TEroBOH CHIBI HA BERYILUHX KoJecaxX aBRTOMOOH-
Jng-tarada ko3@OUIHEHT COTIPOTUBRIEHHS KAUEHHUK ABTOTIOC3a YBE-
JIMYKBaeTCA BCNEACTBHE TIPOCKANE3BIBAHMS KONCC OTHOCHUTEIBHO TI0-
BEPXHOCTH Aoporu. Tak, HaIpuMep, HCITOAB30BAHUE OIHOTO NpULlerna
1A TOPHIOHTANBHOMN JOPOFe IPUBOIUT K YBeAMYeHMIo koadduurenTta
COTIPOTHBIEHM KaueHuo Ha 5...10 %, a Ha Hopore ¢ KPYTHIMH ITOIbE-
MaMH — [OYTH B 2 pasa.

B chyuae nmpuMeHeHUs IPUIIEIIOB IIOBBRLACTCS M CONPOTHRIEHHE
BO3YXA BCJIEMCTBHE YBEIMUCHWS MOBEPXHOCTH TPECHMS aBTOIOE3NMa M
3HAYHTENEHOTO BHXpeoOpa30BaHHs B BO3AYILHEIX [IOTOKAX.

Ifpy HeGoRBIIOM PACCTOAHHH MEXILY aBTOMOOHNIEM-TATaYOM U
TIpHHENoM Ko3hdHIeHT 06TeKaeMOCTH aBTONnoe3a Ha 8., 10 % bonb-
ile, 4eM Y OOHHOYHOro aBToMoOMWTa. Ecnu XKe paccToaHye MEXKIy aB-
TOMOOHJIEM H ITpHIlenoM cocTarifaeT 30...80 cMm, To ator Koaddmuim-
€HT BospacTaeT Ha 15...17 %, a rnpu paccroguuy 120...180 cm — Ha
30...35 %. MoXHO CYHTATD, YTO KAXKABIH MIpHICT YBEJIHYNBACT Ko3d-
(OUHEEHT 0BTEKAEMOCTH aBTOIMOE3A3 Ha 25 %.

s aHanmHM3a TATOBO-CKOPOCTHBIX CBOMCTE aBTONOS3Oa HCIIONE3Y-
€TCA €ro AMHaMMYecKUit nacnopT. [1papas YacTe TTACHOPTA IPEACTAB-
ngeT coboil AMHAMHYECKYI) XapaKTepHCTUKY ABTOMoes3aa IO TAre ¢
TMOJTHOI Harpy3koii, a Jesasi — HOMOIDaMMY HAIDY30K U1 aBTONIOE3-
na {puc. 3.26).

Homorpammy Harpysok fis aBToNOE3a B OTJIHYKE OT TAKOBOH I
OMUHOYHOIO 8BTOMOCHIIA CTpOoAT, mpuHMMas 3a 100 % maccy apToMo-
Ounsa ¢ nonanoit Harpyskoi. Ilpy atoM, olpenenss HATPY3KY aBTOIIO-
€3la, B ero oOILYI0 MAccy BRIKYAKT MACCy aRTOMOOHUNA-TATaYa,

JuHamuyecknit dakTop 1o THre 1A aBTONOE3da ONpPeRensaioT IIo
cregyolei Gopmyne:

Dy Dy

\{]3(}

0,1

0,05

300 250 200 150 H,% O " v

Puc. 3.26. JuHaMH4eCKHit TAaCIIOPT aBTONOE30A:

0 — HayaRo KOOPAHHAT DMHAMHYECKOH XapaKTepHCTHKH aBTonroesna; A, B — xapax-
TepHBIE TOYKH ITOCTPOSHNA; ¥ — 3HAYEHH#E CKOPOCTH asToMobuns; 1 —V — nepegaun
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Gan g

rie G, — BeC aBTOIIOE34A ¢ IIONHCH HArpyskKoi; §,, — KoaghguilHeHT
yyeTa BpalUAOLUYXCs Mace aBTonoesna. '

ITockonbKy CKOpOCTE ABUKEHNA aBTONOE30a OTHOCHTEIRHO HEBE-
JIHKa, CHIO COTIPOTUBAEHRA BO3MYXa MOXHO nipeHebpeun, Toraa npu
paBHOMEpHOM ABMKEHHH aBTOTIOR3NA eTo THHAMHYecKuH drakTop no
TSIFe

PacueT ABUXECHHA ABTOIOE3NA C NOMOLUBI €T0 THHAMHYECKOI'O
IacropTa AHAJOTHUEH pacueTy, PACCMOTPEHHOMY paHee /U OOTHHOY-
Horo aBToMoOKIg. Tak, HanpyMep, aBronoesd, Macca KoTopore B 2,5
pasa GoNplie MacChl OOMHOYHOIO aBTOMODMIIE, MOXET ABHIATBCA TIO
Jopore, XapaKrepH3veMoit Koath@uilHeHTOM CoIpoTHBIeHA v = 0,05
(touka A Ha puc. 3.26), roneko Ha Il nepemaue (Touka B) co cxopoc-
TBIO V).

Ilpon3ROMUTERBHOCT aBTONIOE30a e3 yueTa IPOCTOEB MOXET OBITh
paccYNTaHA C ITOMOIUBK) CISAYIOIIETO BRIpaXKeHH:

W= G,v,
rae G, — Mojle3Hag Harpyska.

Ha puc. 3.27 noxazaHo H3MeHEHHE CKOPOCTH NBUXEHNS, TIPOH3BO-
JHUTETBHOCTH ¥ IIOJIE3HO HATPY3KH 2BTOIOE3AR OT €ro o61leil MacChL.
W3 pucyHKa CIeAyeT, 4To TIpH YBERMUeHUH 0fIIeli MacCsl aBTOIIOe3aa
ITOJIe3HAas HAFPY3Ka BO3PACTacT, a CKOPOCTE ABYKEHHS YMEHEBILIAETCH.,
B cBa3U ¢ 3THM IPOHU3BOANTENb-
HOCTB aBTOIIOE3/Ia CHayajla pac-
TET, a 3aTeM, JOCTHIHYB MaKCH-
MaJIBHOFO 3HAYCHUSA, CHMKAET-
cs1. JAunamnasoH 3HadeHNH m,, 0T ¢
0 b ARNKCTCA OITUMATBHBIM 115
MOAYYEHNE MaKCHMalbHO BO3-
MOXHOH IPOU3BOAHTENBHOCTH
aBTONMOE30A M, CJIeZOBaTEREHO,
HauGONBIIEre SKOHOMHYECKOTO
¢ dexTa.

OnpIT 3KCIUTYaTallK [I0KA3bl-
BaeT, YTO IPH IBHXEHUHN aBpTo- Puc. 3.27. 3aBHCHMOCTD CKOPOCTH ABH-
Ioesna, COCTOAMETO U3 TPY30BO-  KEHUA v, MPOU3BOANTENbHOCTH W U
rO aBTOMOOIIS N NMpHOena, mo NIOJIE3HOH HATPY3KH GfP aBTOfioe3na OT
nopore ¢ achanbTOGETOHHBIM €T0 ODILIEH MACCBE Myl
MOKPHITHEM CKODOCTE ABTOIIOE3~ @, b — rpaHMuUBl ZHATNZ30HA ONITHMANGHEIX
aa YMeHbLlIaeTCH HA 10 12 % no JHaveHuit NONHO# Macchl aBToNoeIna
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CPaBHEHHIO CO CKOPOCTHI OOUHOYHOFO IPY30BOTro aproMobmns. OnHa-
KO MO NPOM3BOXUTETLHOCTH ABTOIIOE3M B ITOM CIydae NMPEBOCXOIUT
ONMHOYHEIN Fpy30B0# asToMoGuns Ha 40...50 %.

3.19. MowocTHOM GanaHc asTomobMns

IMpu AprKeruu aRTOMOOMIR TATOBAas MOIUHOCTH, NOTBOAMMAS X
BCAYILIMM XOJNECaM, 3aTPauyBacTCs Ha MPEOROJICHHE CONPOTHBICHUSA
aprxeHUK. [lo aHanordy ¢ ypaBHeHHeM CHIoOBoro OanaHCa MOXHO
3aMUCcaTh YPaBRHEHHe MOIIHOCTHOTe Dananca aBToMoOHNS:

N=N+N,+ N, + N, (3.24)
HIIH
Ny=N, + N+ N,
KOTOpPOE BEIPAXAET COOTHOIUIEHHE MEXTY TATOBOM MOITHOCTELIO Ha Be-
AyitiX KoJlecaxX M MOITHOCTAME, TepAEeMbIMY Ha MPeooNieHHe Colpo-
TUBIEHHS ABHXEHUIO, Y PABHEHHUE [TO3BONAELT OTIPEAeNINTh PEXUM ABH-
JKeHHSA aRTOMODHIR B R1OO0H MOMEHT.

C momoumbio ypaBHeHHA (3.24) cTpogT rpad@HK MOL{HOCTHOTO ba-
JiaHca aBTOMOBIIE, BKIIIOUAIONIHE B ceBA 3aBHCHMOCTH OT CKOPOCTH
aBeHua MhdeKTHBHOM H TATOROH MOIIHOCTEH, a TAKXE MOIIHOC-
Teil, 3aTpaYNBaeMBIX Ha ITPEONOISHEE COMIPOTHBRIEHHS JABIKEHHIO,

Hpy nocrpoenny rpaduka MotHoctHoro Ganarca (puc. 3.28) cua-
Yasia HAHOCHT KpHBbe 3DdekTHBHOH N, U TAroeoit N, MoluHocTell B
3aBUCHMOCTH OT CKOPOCTH JBHXCHMS aBTOMODKIA HA pa3siKYHBEX ITe-
penadax. [lasee cTposAT KPYBYIO MOMHOCTH, TepgeMoil Ha npeogone-
HUe collpoTHBIeHng gopord N;. ITorom ot kpuBo# mouHocTH N, oT-
KNATBIBRIOT BREPX 3HAUEHUS MOULHOCTH N, 3aTpaunBaemoit Ha npe-
OJTOJICHHE COMPOTHRIEHUS BO3AYXA MPH PA3HEIX 3HAUYEHHUIX CKOPOCTH
JBHKCHHUA.

Puc, 3.28. Fpaduk MOBIHOCTHOTO §anaHca aBTOMOGHNIA:

N — rarosas mowkocts Ha III mepenaue apH yMeHBIUCHRGH TI0fAYe TOTUIMBA, by —
3HMaYeHHE cKXopocty asroMobmns; [— I — nepemayuu
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Kpupas cyMmMapHoil MolIIHOCTH N, + N, onpesenseT TArOBYIO MO~
HOCTh, HEOGXONMMYIO IS paBHOMEPHOTO IBIUKeHUS aBToMoOMNA. T1py
mobolt CKOpOCTH ABUKeHWS BepTUKaNLHBEIE 0Tpe3okK N, 32KIT0UeH-
HBI MeXHIy KpuBEIME N, u# N, + N,, XapaKkTepHU3yeT 3anac MOLIHOC-
td. [1pn maHHOlH CKOPOCTH 32Iac MOLIHOCTH MOXET OBITE H3PacXomo-
BaH H2 pa3roH aBTOMOOWIIS, IPEoA0AeHE AOTIOMHUTEIBHOIO JOPOXK-
HOTO COMpPOTHEICHHMA (HanphMep, NOXbeMa) WK YBEIMYCHUE Ipy-
30TIOOBEMHOCTH MYyTeM OYKCHpoBKY npuliena. IIpu onHolt U Toll Xxe
CKOPOCTH IBHXEHWS 3aITa¢ MOLIHOCTH Ha HU3IINX Tlepedadax Gob-
nie, 4eM Ha BeicInK, CremoBaTensHo, NP YBeINUeHHH TepeaaTol-
HOro YH¢Ha TPAaHCMMGCHM 3aTac MOIMHOCTH Bo3pacraeT. [loaTomy
TIOBHILIEHHBIE JOPOXHBIE CONPOTHRJIEHIS TIPEOAOTIERAIOT HA HUAIINAX
mepeaadax.

OTpe30K, 3aKIKUYEHHBI! MEXKY KpUBBIMH N, B IV, XapaKTepHayeT
MeXaHHYeCKIe U MMOPABRHYSCKHE TIOTEPH MOIIHOCTH B TPEHCMHUCCHHN
Ha TpeHHE, KOTOPHIE YUUTHIBAIOTCH KoM HUIIMEHTOM MTOJIE3HOIO Aei -
CTBHS TPAHCMHCCHH.

C nomonbio rpadKa MOLUEHOCTHOrO §analca MOXHO OHEHHTE TH-
rOBO-CKOPOCTHBIE CBOHCTBa aBTOMOOWNA, pelllasi pasiHYHEBIC 3aKain.
PaccMoTpHM HEKOTOpBIE H3 BTHX 3aH0aY.

OnpeaeneHne MAKCHMATLHOR CKOPOCTH ABHMKeHHA apTomMobmwia, Mak-
CUMAITbHASA CKOPOCTD JBIDKEHHUS P, OIIPENIENACTCS TOUKOI Mepeceye-
HHSA XPUBOH TAFOBOH MOLFHOCTH N, U CyMMapHOil KpHBOIl MOIHOC-
Teft N, + N,. B o370l Touxe 3amac MOLIHOCTH PaBeH HYJIO U, CEOOBA-
TENMHHO, YCKOPEHNE TAKXKE paBHO HyM. CKOpOCTE MaKCHMaNlsHa, Tak
KaK ¢e fanbHcifiliee YEBeMHUeHHE HEBO3MOXHO,

OnpeaeneHHe MAKCHMAIBHOI MOIHHOCTH, HeobXonuMoil A1d Apeono-
JAeHHS CONPOTHRICHHA XoporH. MakcHMamkHas MOIIHOCTh, XKOTODYIO
pacxonyeT aBTOMODHAL Ha ITPeOIONeHUE COTIPDOTURIICHUS TOPOTH, TBH-~
rasich paBHOMEPHO, TIPH JKOOOH CKOPOCTH NpedcTaBnsger cobol pas-
HOCTE OPAMHAT TATOBON MOLIHOCTH M MOILHOCTH COTIPOTHRISHHS BO3-
Ayxa:

Ny max= Ny — Ny = N+ N,

Onpejenerne MAKCHMATLHOTO MONLEMA, APEO0JeBAEMOr0 ABTOMO-
OHaeM. [N HaXOXINeHHA MAKCHMANBHOTO ITOObeMA, KOTOPEIH MOXET
MpeoAoNieTh ABTOMOOHIL IPH 3a1aHHOM MOCTOAHHOH CKOPOCTH IEBK-
XeHHa Ha NMoGol Iepenade, CTPOAT CYMMApHYIO KPHBYI0 MOIIHOC-
Telt, 3aTPayMBaeMEIX Ha [IPCOMONeHHE CONIPOTHBICHHH KaYeHHIO H BO3-
ayxa (N, + N)), ¥ onpegensiT MOLHOCThL, PACXOAYEMYIO Ha TIPeoao-
JIeHWe COIPOTHRICHHS MTOAbEMY:

Nn = N‘r = (NK + Nn)

3Has MOHIHOCTE, HEOOXOAMMYIO IS TIPECHONEHMS CONPOTHBACHUS

NIOZBEMY, MOXKHO HaHTH MaKCHMANTbHBIE YTON &, 3TOTO TOABEMA.

Onpeaenenne yckopeHns apTomoGuas. g olleHKH yCKOpeHHS, KO-
TOPOE MOXeT PAa3BUTE aBTOMODUE TIPH BLIOpaHHOM CKOPOCTH Ha No-
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N pore ¢ 3aJaHHBIM COIIPOTHBAEHH-
eM, HeoOXoOMMO HAHTH MOll-
HOCThL, PACXOAYEMYIO Ha pa3ToH
ARTOMOOHIISA:

Ny=N-(NM+N)=N,

IlpuBeneHybii Ha puc. 3.28 rpa-
¢$UK MOLIHOCTHOTO DanaHca SBJs-
ETCH TUTUYHBIM I JIEFKOBRIX aB-
ToMOOKNEH ¥ aBTOOYCOB, BHINOJI-
HEHHBIX HA IUACCH MEIKOBHIX aB-

" - ToMOOWTEH, Ha KOTOPBIX YCT2HOB-

max JIeHE! DEH3MHOBBIEC MBUTATCNM Oe3
OTpaHHYHTENEH YIVIOBOH CKOpOC-
TH (4acTOTHl BpallleHHMS) KOJEH-
4aTOTO Baja.

Ha puc. 3.29 mpencrapneH rpa-
¢$UK MOIIHOCTHOro GanaHca (Ha
BRICILIEH TIepenade), XapaKTepHEBIHA A/ FPY30OBHIX aBTOMODHIEH U aB-
TOBYCOB, H& KOTOPHIX ITPUMEHAIOTCS OEH3NMHOBLIE IBUTATENH ¢ OTpa-
HUYHTENEM YIMTOBOH CKOPOCTH KOJIEHYATOIC Baja HJIHM MHU3ENH. DTOT
rpadHK COOTBETCTBYET CNYYal0 JBMXeHHA ABTOMODMIIA [10 POBHOI ro-
PHU3OHTaEHOK qopore ¢ achanbTobeTOHHBIM MOKPHITHEM K IIOCTOSH-
HBIM 3H&4YeHHEM KO3 (GHINEHTA COMPOTHBACHHS,

W3 puc. 3.29 BUAOHO, YTO MO HOCTIKEHUHM MaKCHMaiXBHOMK CKOPO-
CTH HBMXEHHS Vg, [PY30BOH aBTOMOOH/IB UMEST HEKOTOPHIE 3amac
MOILHOCTH, paBHuilt N, Grnaronaps XOTOpOMY OH CITOCOOeH ITpeono-
JICBATh JONOJHHTEIBHOE COMPOTUBICHME JOPOTH (TIOTbeM), 4 TaKXKe
GykcHpoBarh MpUIel. TeM He MeHee pa3sBHBaTh YCKOpPEHHE H YECIH-
YHBATh CKOPOCTh ABMXEHUS aBTOMOOH/IE He MOXET, TaK KaK 3TOMY
MpEMATCTBYET OFPAHHYHTEND YINIOBOH CKOPOCTH KONEHUATOrO Bajad
UBUTATENS,

Puc, 3.29. Fpagux MOLHOCTHOTO
DanaHca aRTOMODMIA Ha BhICIEH
nepegade

3.20. CteneHs MCNONL30BaHUA MOULHOCTW ABUraTens

I'padux MollHocTHOrO 6aadca aBTOMOGHIA CTPOUTC TIpH padoTe
ABUraTeNnd Ha BHeHiHel CKOpPOCTHOM XapaKTepHCTHXKe, T.e. IIPH MoN-
HOIf ITojade TOMINBA (IIPH [IOJTHOM HArpy3ke npurarend). B arom coy-
4yae CKOPOCTH IBIXKEHHSE aBTOMOOMIA OYIeT BO3PACTATE HO HEKOTOPO-
IO MaKCHMAJLHOTO 3HAaYeHHS,

Jlng paBHOMepPHOTO OBUMXEHUST aBTOMOOGUIS ¢ MeHBIIeH CKOpoc-
TBKO H& TOH XKe Mepefave HeoOXOMMMO YMEHBIIHMTE ITOJavy TOIIMEA,
YTOOBE TATOBAX MOLIHOCTE N, H3MEHAIACK 110 KPUBOHA N, IoKasaHHOHK
Ha pHc. 3.28, T.e. HYXXHO H3MEHUThL CTeNeHE HCTIONB30BAHAE MOLLHOC-
TH ABUTATEIA.
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CTeneHbld UCTIOJB3IOBAHAA MOLIHOCTH EBHTATEN HA3BIBACTCA OT-
HOMUICHHE MOIHOCTH, HEOOXOAMMOH IS PaBHOMEPHOTC JBHXEHHA
ABTOMOOWIA, K MOIMHOCTH, pa3BUBAEMOIl JBUraTeneM IIPH TOMH XKe
CKOPOCTH M ITONHOW ToJave TOIUTHBA.

Crenens MCITONL3OBAHUS MOIIHOCTH JIBUTATENST ONpPeIeNigeTcs o

dopmyne
N+ N, N+ N,

U
N, N,

ﬂﬁHHaﬁ BCIHYNHA 3aBHCHT OT JOPOXHBIX YCHOBHﬁ, CKOpOCTH ABH-
JKEHKMS M NepenaTodYHOro Yucna TpaHCMHUCCHH. TaK, UeM JIYYIE DOopo-
ra, MEHBIIE CKOpPOCT: ABMAKCHWA 1 DONIRIIe nepexaToOvIHOE YHCIO0 TPaH -
MHACCHH, TeM MEHEBILE CTETIEHh NCTIONBIOBAHHA MORIHOCTH HABHIaTEIA.
3'1’0 IIPHBOOHUT K YBETHYEHHK pacxoja TOMMHBA M CHHZKEHHIO TOII-
AUBHOH 3KOHOMMUHOCTH aBTOMOOUIIA.

3.21. Pasron asTomobuns

B mpotiecce 3KCIUTyaTalid aBToMOOWIE IRIDKETCS PaBHOMEDPHO CPaB-
HUTEIBHO HETPOOONKHTENLHOE BpeMs, BONBINYIO YacTh BpeMeHH OH
MepeMeIaeTes HePABHOMEPHO. TaK, B yCHOBHSX FOpona aRTOMOGIIIE
ABKXETCH ¢ IMOCTOSAHHON cKopocThio 15...25% spemenn paboTw, a
yckopeHHo {ripy pasroHe) — 30...45 %.

PasroH aBTOMOOMAST BO MHOTOM 3aBHCHUT OT €FO TMPHeMHCTOCTH,
T. €. CTTOCOOHOCTH GRICTPO YBEAHIUBATE CKOPOCTE JIBIXEHMS.

TToKa3aTels MM Pa3roxa aBTOMOBHIA IBIAOTCA YCKOPEHHE IIPH
pasroxe j, M/c?, BpeMsl pasroHa f, €, ¥ IyThk PasroHz S, M.

IMoKkazaTeny pasroHa OMPEHETTIOTCH IKCIIEPUMEHTARBHO TIPH JI0-
POXHKIX UCTIRITAHHAX 8BToMOGITA. OHHM TalkoKe MOTYT BBITE [TOIYYCHBE
PacyeTHEIM CIIOCOBOM.

Yckopenne npu pasroke

YCKOpeHHe, OTNpenc/iseMoe H3 YPaBHCHHMS CHIOBOro GajlaHCa aB-
Tomobuna (3.22), npeacrasieHHore B OespasMmepHoit dopme, UMeeT
BUI

. D=
== V. (3.25)
ap

Jrns pacyeTa YCKOPEHHUS TIPH PA3roHe BolfiepeM HA AHHAMUYECKOH
XapaKTepHCTHKE aBTOMOOIWIS MAThL-1UECTh 3HAYCHNR CKOPOCTH v, OIl-
PexenrM COOTBETCTBYIOLIME MM 3HaYCHHS OWHaMH4ecKoro dhakropa D
¥ Ko3((PULNEHTa CONIPOTUBAGHHA AOPOTH . 3aTEM, PELUHB YPaBHE-
Hue (3.23), HaliieM 3HAYCHHS YCKOPEHHI 1IPH Pa3FOHE HA PasIi4YHBIX
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repenadax. 1lo pe3ynsraTaM pacHqeToB MOCTPOUM rpadHK YCKOpeHHH
MpH Pa3roHE aBTOMOOUNIS.

Ha puc. 3.30 npencrasneH rpack ycKopeHu, XapakTepHBIl Ang
JIeTKOBEIX aBToMoGmneit. M3 pucyHXa BIIHOG, YTO YCKODEHHe HA HUA3-
LIHX TIepegadax Gonblie, YeM Ha BBICIIUX. DT0 CBE3aHO ¢ BOJee BEICO-
KMM JHHAMUYECKUM GakTopoM Ha HU3IIKUX [MEpeayax.

ObmacTh Fpaduxa ycKopeHUH npu v < v;, COOTBETCTBYET TPO-
raHMio aBTOMOOMNIA C MeCTa INpH ITPOOYKCOBKE CLENNCHHS, KOTO-
POE TIPOXOJIKAETCH He3HAYHTeNbHOe BpeMd. FloaTromy cymTaeTcs, UTo
pasToH HAYKMHAETCA ¢ MHHHMAXBHON CKOPOCTH Un;,. KaX BHIHO U3
puc. 3.30, y nerkoBBIX aBToMOOHREH IIPH MaKCHMAALHOM CKOPOCTH
Vpax YCKODEHHE PDABHO HWIK. DTO 00YCIOBIEHO TEM, YTO [TPH MAKCH-
MaJLHOM CKOPOCTH 3aITac MOMIHOCTH OTCYTCTBYET.

Ha puc. 3.31 nmoxasaH rpath¥x YCKOpEeHWHE, TUITMYHBIH IS IPy30-
BHIX apToMobUAel. Kak BUAHO U3 pHCYHKA, MAKCHMAJbHEIE SHAYCHMS
yekopenuit Ha I u 1T nepenavax oyt oAMHAKOBH, UTO OOBACHACTCH
BEICOXHM 3HaueHHeM Ko3¢hQuiIMeHTa yueTa BpallaoIMXCa Mace Jy,
Ha | mepepade, Tak Kak Jng 3Tolt TepelXaul XapakKTepHO OSORLIIOE
nepeNaTOYHOE YHUCITO.

Y Ipy30BBEX aBTOMOGHUIEH NP MAXCUMAIBHON CKOpPOCTH yCKOpe-
HH{e He PAaBHO HYJMIO, UYTO CBA33IHO C HAMUUMEM HEKOTOpOTo 3araca
MOILIHOCTH, MO3BORLZIOWETO UM, ABUTASCh ¢ MAKCUMAJBHOM CKOpocC-
THIO, MIPECHONEBATL HOTIOMHUTENLHOE COTIPOTURIEHHE HOPOTH WK OyK-
cupoBath mpuner. OQHaxo 3arac MOLUTHOCTH HE MOXKET OBITh HCIIONb-
30BaH JiJI pa3roHa, TaK KakK 3TOMY TIPENATCIBYET OTPRHUIHTECIb YINIO-
BOI CKOPOCTH KONCHYATOrO BaJid JBUTATEIS.

PasnuuHsie aBTOMOOHIN HMMEIOT HCONHHAKOBREIC MaKCHMAaJIbHbIC
3HAYEHMsT YCKOPEHMS!, M/C?: Y IETKOBBIX aBTOMOOMIEH ¢ MeXaHHUUECKOI
TpaHcMuceelt oHn cocrabmsaoT 2,0...2,5, v mpysoeeix — 1,7...2,0,

Ymin Vmax ¥
Puc. 3.30. ['padux yexopeHuii Puc. 3.31. I'patbuk yCKOpeHMH IPY30BOTQ
NEerkoBoro apToMOoOHAR: aBTOMOOMNA:
vy, ¥; — 3HAYEHHN CKOPOCTH ABTO- ¢, € — HAYATBHAS H KOHeYHasd TOYKH Pa3ro-
mobunrs;, [—III — nepegauu Ha; §~—¢& -— TOYKH NEPEITIYERH Repenay;

Ji» Jo — YCKOPEHH# B Ha4ane # KORLE WHTCPBA-
nia ckopocTelt oT ¢ ne vy 1 — IV — nepenaun
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y aBTo0ycoB — 1,8...2,3, y aBTOMOOMNETH C IRAPOMEXaHUIECKOM TpaHC-
myccueit — 6...8.

I'paduxu yckopeHUH TTO3BONSIOT CPAaBHUTE MPUEMUCTOCTE PA3IHY-
HBIX ABTOMOOWIEH HA JOpOrax ¢ OMHHAKOBBEM COMPOTHURIEHUEM IBY-
wennio. OnHako Takoe cpaBHEHMe He COBCEM TOYHO, TAK KaK pa3iiiy-
HBE aBTOMODBIIH MMEIOT HEOIMHAKOBOS MAKCHMANIBHOE YCKOPEHHE Ha
KAXECH Tepenavue ¥ pasHOE YMCHO Mepenady B Kopobke nepenad. fo-
sromy OoJice TOUHOE CpaBHEHHE MPUEMHCTOCTH 00SCHCUUBAIOT Tpa-
(pUKH BPEMEHU ¥ NYTH PasroHa,

Bpems u nyTh pa3roHa

Bpems u 1iyTe pasroHa ONPEResLioT CIEHYIOIINM 00pasoM. Kpubuie
rpaduxa yckopeHuit (cM. puc. 3.31) pa36uBawT Ha paa OTPE3IKOB, CO-
OTBETCTBYIOIIHX OMNpPeNeNcHHBM HHTCPBATAM CKOPOCTEH, KM/Y. Ha
HM3IIeH nepenade — 2...3, Ha TIPOMEXYTOUHBEIX — 5... 10 11 Ha Bbic-
weit — 10...15. TlomaraloT, YTO B KaXI0M HHTEPBUIC CKOPOCTEl pas-
rOH TIPOMCXOMUT ¢ MOCTOSHHBIM, CPEIHHUM YCKOPEHHEM

_h+h
==
roe f; ¥ j — YCKOpEHKA B Hadaie M KOHIiE HEKOTOPOTC HMHTepBajia
CKOpOCTeH.

Cpensee ycKoOpeHME MOXHO TaKXKE pacCUMTATh, 3HASA 3HaUCHMS
CKOpPOCTH B Hada/ie M KOHLIe HHTepBaja. TaK, HallpUMep, NIPH HM3Me-
HEHHH CKOPOCTH OT ¥ IO v, CPelHEE YCKOpEHHE

J'.cp

fo = -y Av
At A
Ille Af — BpeMsl pasroHa B 33NaHHOM HHTEpBAaNe CKOpocTel.
W3 mocnennero BeIPaXeHUS ONpelenseM BpeMA Pa3roHa B KHTED-
BaJle CKOpPOCTEH OT v HO w3

_Aw
jcp

Bpems pasroHa aBTOMOGHNA ONpede/ASTCs B TAKOH MOC/aeIoRa-
TenpHOCTH (CM. puc. 3.31): Ha | mepenaye — o kpuBo# af, Ha 11 nepe-
Jaye — mo Kpubolt e, Ha I mepemavue — no KpueoH e2 ¥ Ha IV
fepenade — o KpUBoii de. CKOPOCTH, COOTBETCTRYIOLINE TOUKAM 0,
M 2, ABNAIOTCS ONTHMARBHBIME 1A TICPEKIIIOUEHUS Nepenay.

BuIuyMcnMB 3HayeHHe BpeMeHH pasToHAa B KAXJOM MHTEPBANE CKO-
bocTeil, HaxomuM oCllee BpeMs pasTOHa Ha # MHTePBajlaXx OT MHHH-
MANBHOH U, 0 MAKCHMAanbHOH 1., CKOPOCTH:

Iy = At + Al +... + Al

Af (3.26)
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b 3Hag 3HaYeHWsI BpeMeHH pa3roHa
S, fp B PA3NIHYHEIX MHTEPBATAX CKOPOCTEH,
CTPOMM KDHBYK) BPEeMEHH pa3sroHa
(puc. 3.32). Uznombl 3Toli Kpueol co-
OTBETCTRYIOT MOMEHTAM TIepeKIIoue-
Avy HPA Nepefay.

IIpn mepexniueHWH Mepeaady B
= TeUYeHHE HEKOTOPOTo BpeMeHM (Bpe-
o MEHH TEPEKIIOYEHHUA) TPOHCXOANT
s pazbeTMHEHHUE ABUFATENS U BEAYILIHX
konec. [1Ipr 3ToM pa3peIBacTCs IIOTOK
Vmin Y MOIIHOCTH W YMEHBIIAETCHE CKOPOCTh
IBMXeHWS aBTOMOOHIA 34 CUET Jck-
CTBHSI CHN COHPOTHBIEHHS IBHXE-
HHIO.

BpeMst MepexImodeHH ITepeaad 3a-
BUCHT OT THIA JBHT&TENH, KOpOOKH
rnepeaay ¥ KBaNH(WKAIMYE BOJUTENS,
Tax, ama BoguTeneil BRICHICH KBATH(MKAIIME BpeMs MEPEeKOYeHUS
nepefay cocrasmster (,5... 1 ¢ mpu GeH3NHOBOM nBuratene v 1...4 ¢ —
P Arzene. YBeJUUeHHe BpeMeHH NepeKITIove ST Iepeaad ITPH AH3eIe
obbsacHseTCa Dosee MeIIeHHAIM CHIDKEHHEM YTIIOBOH CKOPOCTH KOJIeH-
4yaToro Basa, YeM MpH HCTONL30BAHHK DeHIWHOBOTO ABUTATENA. Y Me-
Hee KBUTMDHUHPOBaHHBIX BOTUTENEH BpeMs [EPEKHIOYEHHS epeaad
Ha 25...40 % Gonblie, YeM Y BRICOKOXBATMGHIMPOBAHHAIX.

YMeHBUICHHE CKOPOCTH, KM/Y, aBTOMODMIS NMPH HEPEXNIOYeHUH
repeaay, 3aBHCAINES OT AOPOXHEIX YCJIOBHH, CKOPOCTH OBHXKEHHS U
ImapaMeTpoB 0DTEKAEMOCTH, OMNpeaesnsAeTcd mo Gopmyne

Ayy = 331y,

[Je !, — BpeMsl MEPEeKIIOUeHH MTepeaad, C.

L% HaxoXIeHHS ITyTH Pa3roHa UCITONE3YIOT TE K€ MHTEPBAJIEI CKO-
pOCTEif, KOTOPEIE OBUIA BEIGPAHLL IIPH OIMPEREIEHNH BPEMEHU PA3Iro-
Ha. [IpH 3TOM CUHTASTCH, YTO B KAXKIOM WHTEPBANIE CKOPOCTEH aBTO-
MOBHIb IBHDKETCS PAaBHOMEPHO CO CpeIHEH CKOPOCTHIO

Puc. 3.32. I'padHKH BpeMeHH H
IyTH pasroHa arroModuns:

Vmin — MUHHMANBHAA CKOPOCTH
aBToMODuNR

v+

Vep 3

ITpu pasroHe OT CKOPOCTH v KO CKOPOCTH t; {(CM. pHc. 3.31) nyrs
pasroHa B 9TOM HHTepBaje CKopocTel

AS = v, A,
WIH C YYCTOM BuIpaxeHns (3.26)
_ UgpAv
jcp

AS

70



IiyTh pasroka aBTOMOOMISE OT MHHUMAIBHOHN v, BO MaKCHMAaik-
HOW ¥ CKOPOCTH

S, = AS) + AS + ...+ AS,
3Haa 3HaYeRHKsS AYTH Pa3roHa, COOTBETCTBYIOLIME PAa3AWYHBIM UH-
TepBANaM CKOpOCTel, CTpOMM KPHUBYIO TIYTH pasroHa (cMm. puc. 3,32),
H3noMel 3TOH KpHBOHM, Tak Xe, Kak U ¥ KPUBOH BpEeMEeHM pa3roHa,
OTBEUAKOT HEPEeKIIYeHKID Nepejad.
3a BpeMs NEepeKIIIOYCHUA fepeaay aBTOMODIIE IPOXOINT TIVTh

Sn = Unlp,
rge vy, — CKOpOCTh B MOMEHT HAaUaNa TIePpeKIIIOUeHH A TepenaY.
PaccMOTpEeHHBIH METOI OTIPeneIeHUs BPEMEHH U ITYTH PasroHa ab-

TOMOBIIIE SBIACTCS NPUOTKeHHBIM, JT09TOMY MonydeHHbIE NIpU pac-
4yeTe pe3yiabTATBI MOI'YT HECKOIBKO OTIHYATHCH OT I{EﬁCTBHTe.TII:HbIX.

3.22. AMHaMHveCKMe HOpMANbHbIe PeaKkUyMK Ha Konecax
aeromMoGuna

IIpy ABIDKEHUHM HOpMANbHEIE PEaxIHH JAOPOTH, NeiCTRYIOIMe Ha
KOJIECAa aBTOMOGHIA, He OCTAIOTCH IIOCTOSHHBIMHU IO BeJHYHHE, a
M3MEHAIOTCA B 3aBHCHMOCTH OT JeHCTBUS HA aBTOMODUWIE pasNnNyHEBIX
CHJI ¥ MOMEHTOB,

Tlpy paBHOMEpHOM HBKWXEHHWHM Ha TOPUOHTANLHON fopore HOp-
MaTpHBIE peakKUME JOpPOTH, AeHCTBYIOIIHE HA KOXeca aBTOMOOWI,
MOXHO OIpENeTHTE IO CASAYIOUINM QOopMyIIam:

IS TepeXHUX KONec

R =@_PKrK+PBhu.

w =77 7 ;
)15t 3alHUX KoJiee
R, = Gl Pa+ Bhy :
L L
JUTst aBTOMOGKITS, CTOATLETO HA TOPU3OHTANTEHOM nopore (prc. 3.33),
R, =G =% R, =G=2,

fne (G — Bec aproMobung;, G, G,— Bec, NPUXOASIIMICA HA ICPe-
HHe U 3aHUe KOJeca B CTATHYECKOM MoRoXeHnH; L — 6a3a aBToMo-
Ouns; h, — BBICOTA LEHTPa TAKECTH; /i, f, — PACCTOAHHUA OT lieHTpa
TAXKECTH 40 OceH NMepefHUX U 3aAHUX KOJIeC,

W3 mpuBefeHHEIX BHPAXKCHHI CREIYET, YT0 HOPMANbHEBIE PeaKilHE
Iopory, JeicTByIONIHe HA KOMeca, OTINYAIOTCS OT HAIPY30K, IIPHXO-
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Puc. 3.33. Harpy3ks Ha KoJleca
HETIOABHXHOTO ABTOMOOUNA:

OT - neHTp TAXKeCTH

W aBTOMODIAA
)

2

v

OAWMXCA HA KOJIECA B CTATHYECKOM cOCTOAHNH. [IpH 3TOM peaktms R,
Ha HepenHMX KonecaxX yMeHbIAeTCs, a peaxums R, Ha 3alHIX Konecax
yBesHuMpaercs. Takoe MamMeHeHHe peaKLu# Haubosee CYIIECTBEHHO
IPH BO3pacTaHWH CHI COTIPOTUBNCHMA ABMXKEHNIO, KPYTH3HEI NOIbE-
Ma M HHTEHCUBHOCTH pasroHa.

M3ameHeHwe peaxuuii R, W R, OpH OBMXEHWH 1O CPaBHEHHIO C
Harpy3akaMM B CTaTWYECKOM COCTOSHWH OLUEHMBAETCH € HOMOIHBIO
KeapPHUIHEHTOR UBMEREKNS peakiuii, WK nepepaciipeaeleHHs Ha-
TPY3KHU,

Koo GHUMeHTOM U3MECHCHUSA peaKLMH Ha3HBAcTCS OTHOLIEHHE
HOPMANBHON peakilvM, SeHcTRYIONISH Ha Kojeca Ipy ABMXEHUWHN, K
Harpyske, geiicTeyiomed Ha Te XKe Koneca apToMOOWNs, CTOMIIero Ha
TOPU3IOHTANBHOMN Iopore.

Koad¢unneHTs H3MeHeHUS peakinll T8 NepesHmx ¥ 3aIHHX Ko-
JIEC COOTBETCTBEHHO MOTIYT OBITh IIPENCTABNSHEl B BUIS

Pt G’ DI_GE'
1

3TH X03(pOUIMEHTH UMEIOT CREAYIOIME 3HaYeHusA: m, = 0,65...
0,70, m,, = 1,20... 1,35,

3.23. BuHamuyeckoe npeoaoneHne NoaLEMoR

ABTOMOGUIIb MOXKET MPEOIOEBATh IOABEM TION JERCTBHEM TOREKO
TATOBOM CHJIBI, ABUragCh PABHOMEPHO (AIMHA IIOXBEM2 B 3TOM C/Iydae
HeorpaHHYeHHa), a TAKXe ¢ PasroHa, HCTIONL3Ys KPOME TATOBOM CIIILI
HAKOTIIEKHYIO TIPH PA3roHe KMHEeTHUECKYI 3Hepruoo. B atom ciyvae
TIPEONONEBAEMBITE TOABEM MOXET OBITh KPYUe TOro roabeMa, KOTOPBIi
ABTOMOOWIE MPOXOIUT TIPH PAaBHOMEPHOM JBIKEHHH, HO ero UIHHA
OrpaHHYeHHa.

[TpoxoxnmeHue rogbeMa ¢ pPasroHa M HaA3bIBACTCA OTHHAMHYECKHAM
NIPEOnoIe HUEM TIOIbEMA.

PaccMOTpHM CxeMy HBMXKEHHMS 2BTOMOOIIA IIPH JMHAMHYECKOM
fipeonoNeHUK tomkeMa (pue, 3.34), Ha yaactke noporu A5, nepel Hogse-
MOM, aBTOMOGWIb ABHXKETCA ¢ MTOCTOSHHON CKOpocThio v. Ha yuactke
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Prc. 3.34. Cxema ABMXeHMSA aBTOMODHAA TIPH JHHAMHYECKOM HPEOROREHHHA
TIOEDEMA:
A—M — TOuUKH H3MeHeHHd peXkumMa OBMXEHMS asToMobuns; w, — KodpGuUHeHT

COTIPOTHBASHUS BoporH Ha ydactke AT vy, ywy — KoddbUHIMEHTHI COMPOTHBIEHKA
Hoporit Ha ydactke IJ

FB nponcxXoXuT pasroH 10 MAKCUMAaBEHO BOZMOXHOUN CKOPOCTH Uy
Ha yyactke B aBTOMOOWNL HBUXETCS C MAaKCHMANLHOK CKOPOCTHIO
Unax» M HA 9TO#H CKOPOCTH OH BHIXORWUT Ha HoxbeM. Ha yuactke /], Ha
HoIbeMeE, CKOPOCTh ABTOMOOHAS YMEHKIITAETCH W NBWXKEHHE CTaHO-
BUTCH 3aMERICHHBIM,

Kpnsyw pMHaMHyeckoro dakropa {puc. 3.35) mns nepenaqu, Ha
KOTOpO# aBTOMOGHIE MpeoloieBasT TOLBEM C Pa3roHa, pasOHBaKOT
Ha MHTEPBAIBl CKOPOCTeH M Mo TeM Xe (hopMysiaM, YTO U s cAydas
Pa3roHa, HaXo#AT YCKOpPeHHWe, BpeMs U IIVTh JBIKEHUS Ha [TOXBEME.
Ipu aTOoM ectd K02 dHIUWEHT COIIPOTHRIEHHS AOPOTH W, Ha TIOIbe-
Me MeHblITe, Y6M MaKCHMANBHEIH uHAMUYecKHH (akTop 110 Tare Dp,,
Ha NaHHOM Nepeaade, TO TOUK2 NepeceveHuss Dy KpUBOH ¢ TOPU3OHTA-
JIBIO 3 OMpPEJIENseT CKOPOCTh ¥, HO TOCTHXCHUM KOTOPOH aBTOMO-
Ok [BUXeTCs paBHOMepHo. ECi Ke Ha nogbeMe KoagpHLIMEHT ¢co-
IIPOTHBIEHNUS NOPOTH V3 Gonbtite, YeM Dy, Ha naHHo# Tiepesaye, TO
CKOPOCTh JNBHXeHUA aBToMOOMIA GBICTPO nagaet. UToBs He Ipon3o-
IIUTO ero OCTAHOBKH, HEODXOEHMO HEPeiTH Ha HH3LYIO Tepenady. Jinp-
Ha MoJkeMa, IPOXCANMas aBTOMOOHAEM [0 NOCTIDKEHWS KpUTHYE-

Puc. 3,35, JuHamuyeckas XapaKTepHCTHKA
ABTOMODMNS, COOTBETCTBYIOWAA Iepenaye,
BHIOpAHHOH N4 NpeoAoNeHHd TToxbeMa. D)

¥ — ko3¢ GHOHEHT COMPOTHRICHISE JOPOTH Ha FropH-
3OHTATSHOM Y4acTKe (MEped NMOSheMOM), TAe aBTOMO-
ML pa3ToHAETCH L0 MAKCHMANLHON CKOPOCTH U
Y2, w1 — KoadduuReHTs COMPOTHBIEHNA NOPOTH HAa
HoaweMe (§, < w2 < y;}; U7 — CKOPOCTh, TI0 HOCTHXKE-

{ gb
>§
&

s
A
=

b B e

= t * 1
HM# KoTopoil aBTOMOOMIIE ABHXETCA Ha MOAbEME PaB- -
HOMepHo; [, D, — 3HaueHud pMHAMK4ecKoTo $akTo- PP
pa MO T#le NPH CKOPOCTH, PABHOH Ungy H 14 T ¥ Umay U

i |
2



CKOM CKOPOCTH TIO THALE 1, MOXeT CYMTATHCH DABHOR AJIMHE ITYTH, B
KOHIlg KOTOPOTro NBHXKeHMe aBTOMOOMAS TpeKpaiillaercsa {OCTaHABIHU-
BaeTCs JBHATENb).

3.24. IsmxeHve HakaToOM

Ha moporax ¢ 4epenylouluMECS TTOTBEMAMM W CITYCKAMH, TpH
IIOEBE3AEC K OCTAHCOBKAM N ITpOoe3a¢ OJHBEOYREBIX HpeHHTCTBHﬁ (TpaM-
BaliHBlEe pEeJBCH, KPHIIKH KaHAMK3AIIWOHHBIX JIOKOB M JIp.) YAcTo
TIPpHMEHACTCA IBHXKEHHE ABTOMOGIUIE HAKATOM. HpH TAKOM pEXMME
IBHAKCHHKA NBUTaTEAE OTCOCIHHACTCA OTF BEAYILUHX KOJeC, MOUTHOCTE H
KPYTHIHHFI MOMCHT K HUM HE ITOOBOEATCA H TArOBad CHMia Ha BEOVIHIHX
KOJIECAX OTCYTCTBYET.

B ApOIECCS OIBIKEHHUA aBTOMODNII HAKATOM T10 I‘OpHEOHTaJII:HOﬁ
JOpOre CHILL CONIPOTHUBISHHMA ABHKEHHIO TIPEOIONEBRIOTCA THABHBEIM
obpa3oM 33 cyeT HaKOIUIEHHOH paHee KUHeTHYecKoit aHepruu. Ilo-
ITOMY IBHXKCHUE aBTOMODWNE HAKATOM IO I‘OpHSOHTEUIbHOf‘I Hopore
MOXET OBITE TOJABKO 3aMEINCHHDBIM.

Bo BpPEMA ABHXEHMA aBTOMODHIA HAXATOM Ha CIIYCKEe IMpeQnoe-
HHE CHJI COIIPOTHUBIASHHSA BBHXEHUIO ITPOMCXOAMT 3a CYET CHIIB CO-
IIPOTHBACHHE NMOTEEMY, KOTOP2S B JAHHOM CJAy4yae ABIASTCHE ABHXKY-
wiei. ITpy aToM wem GoNbIle CUIA TAXECTH ABTOMOGHIS ¥ Kpyde CITYCK,
TCM 60)151116 CHWIa COIIpOTHUBIICHHA NOTbEMY.

Ecnu cuna COIIPOTHBICHHA TICABEMY MEHBIIC CHII CONPOTHABIICHHA
ABHKECHHMIO, TO aBTOMOOHAD JABHMXKETCH 3aMEIJICHHO. HpH PaBEHCTEE
YK&232HHBIX CHA HNBHXCHIHC ABTOMOOMIA CTAHOBUTCH PaBHOMCPHBIM.
Ecny Xe cuAa CONMPOTHRICHHUS FOIbEMY GOJIBILIE CHUT COTMPOTUBICHHHA
IBHXKEHHIO, TO ABHXeHKE dBTOMOGKIA YCKOPEHHOE,

TakuM 00pazoM, B 3aBUMCHMOCTH OT COOTHOLIEHHMS CHABI CONPO-
THBACHEA HOOBEMY H CHA CONMPOTHBICHHA BBHXCHHUIO ABUXCHHE aB-
TOMOOUIIA Ha CIIYCKE MOXeT ObITh PABHOMEDHBLIM, YCKOPEHHBIM W
3aMEJIeHHBIM.

CoOTHOHICHHE MEXIY ABUXYIIeH CUMOi M CIIAMH CORPOTHBIE-
HHA BbIpaXKaeTcA YPaBHCHHEM ABHXEHHA aBTOM()ﬁH.TIH I[Ip¥ HAKaTE:.

gSHj=Pn+PK+g+Pm,

rae P‘rp = — HNpHBEACHHAA K BEOAYIIMM KOJECAM CHIIA TPCHHA B

K
TPAHCMHACCHHK NPH paGoTe Ha XOMOCTOM XO4Y; M, — MOMEHT CHIBI
TpPEHHs B TpaHCMMCCHM, &, — Ko3(OHUUMEHT VUETa BPalIAKILIKAXCA
Macc aBToMODHIA MpH HakKaTe:

Ix

3, =1+
Gr} -
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Puc. 3.36, I'padux cunosoro Gananca P P +P+P,
ABTOMOU WIS FIpH ABHKCHHY HAKATOM: Py, \/
Pﬂl—-Pn_' — CHIIBI COMPOTHRISHUS TTOIbe-
MY AJIA PaalMUHLIX 3HAUeHU] YKIOHA BO-
POFH; Timax, — MAKCHMANBHAS CKOPOCTD 2B~ P
TOMODKIA, COOTEETCTRYIOILAN CitNe COMpo- m A4
THRICHHA NOmLEMY Py 4 — xapaxkrep- v
Had TOUKA NOCTPOSHMS s P+ Py
1
_/1*){“3
PR i
_
L om
1
0 1 1 | LA
Vmax. v
2
Py, 28

IIpu pacuerax CWIy TPEHUS B TPAaHCMHCCHH HJIg aBTOMOOMAS C
KolecHO# QopMyno 4 x 2 MOXHO OIpeAeHTh 110 3IMIIEPHYECKO dop-
MyHe

P o= {2+0,090G
wo 1000

Haitrennoe 3Hayenye P, yBeNuUeHHOE B 2 pasa, OYIeT COOTBET-
CTBOBATH aBTOMOGKIAM ¢ KOJIECCHEIMHU opMynaMu 4 x4 1 6 x4, a yBe-
AUYeHHOe B 3 pasa — ¢ KolecHoi dopmynoit 6x6. Koaddumipenr
VIeTa BpallaloIINXCcs MAcC 6, MOXHO MpHHATh paBHbEM 1,03,

Ha ocHOBaHMM YpABHEHHS ABIDKEHWA aBTOMODWILI TIpU HAKaTe CTpo-
nTce rpadMK CIHIOBOro fanakca B KoopiHHaTax P — v (puc. 3.36).

CHayvasna Ha rpaduK HaHOCAT KPUBSIE CHA COTIPOTUBICHUS ABHXE-
Hute — P, Py Py, oTKIaabBast BBEPX 3RaYCHME KAXIOH NOCKERYIO-
e CHIBL OT 3HAYEHHA NPeNbIIYIeH. 3aTeM HPOBOIAT TOPH3IOKTANE-
HBIC JIMHKH CURBI COTIPOTHBIEHMNS [TOXBEMY £ BNIs pasIuuHEX 3Haue-
HUM YKIOHA JOPOTH, npHyeM JUis KpyThIX cnyckos (i > () — Belme
ocH abcuuce, a ANA ITONOTHX CIIYCKOB, INPAMONHMHENHBIX YI4CTKOB
Aopord M noxakeMoB (i < 0) — HUXe ocu abciuce.

C noMobio rpaixa CUIOBOTo GamaHca aBTOMOOHIIS IIpH EBUXE-
HH¥ HAKATOM MOXHO pPCIUETh PA3JMUHLIC 2a0aYH MO OMNPEIeNcHEI
MoKasaTelell TATOBO-CKOPOCTHBIX CBOMCTB, aHaROTMMHBIC 3ajayaM,
paccMOTpeHHEIM B rmoapasa. 3.13. Tak, HanpuMep, MAKCUMAaNbHAS CKO-
POCTE OBHXEHHA aBTOMODHIA Ip¥ HaxaTe OIpeleNnseTcs Touxkoi A
nepecedeHWs CYMMAapHOH KpPUBOH CHMNI COTMPOTHBICHUS ABUNKEHUIO
P, + P, + P, c rOpU3CHTANEHOM NpSMO¥ cHIBl P TS COOTBETCTBYIO-
lero vioioHa. Ecii ara npsamasg npoXoauT BRILLE CYMMAapHOH KpHBOH,
TO aBTOMOOUITL JBHKETCS YCKOPeHHO, eclU HEKE €€, TO 3aMEIJICHHO.

M3 ypanHeHWS MBHXKCHUS aBTOMOOHKIA HaKATOM MOXHO ONpelne-
JKTE 3aMeRNeHUE 110 CNERYIOIIMM hopMymaM:
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B+ B +P+ B, . _B+B+P,
= , Wi j, ==
A 5.0 8 J 5.0

Ha puc. 3.37 aopeacrarieH rpaduMK YCKOPEHMI aBpTOMOOWIS MpH
JBIDKCHHH HaKaTOM M1 pasTudHbiX 3HaueHul yaoHa noporv. Kpu-
BBbIE YCKOPEHHHA TIpK OBMKEHUH HAKATOM Ha TIOXBEMAX, TOPU3OHTANb-
HBIX YYACTKaX EOPOTH H TMOJOTUX CHYCKaX IpOoXOIAT HHXKE ocH abe-
HHUcC, U CKOPOCTh ABTOMOOWIS Ha TAKHMX YYACTKAX ITYTH YMEHbIACTCH.
Kpuseie yckopeH#H, COOTBETCTBYIOMINX ORIDKGHHIO aBTOMOOWISA Ha-
KaToM Ha KPVTBIX CITYCKaX, PACTIONOXKEHBE Hak OCBKO abCiruce.

B Touxax nepecedeHMa KPMBEIX YCKOPEHHII ¢ OCBIO abcuuce ABH-
JKYIIHE CUNBI aBTOMOOHA PaBHBI CHJIAM COLPOTHBJICHUS JBIKEHHUIO,
BCHEICTBHE Yero aBTOMOOHIb NBMXKETCH PAaBHOMEPHO. Tak, HaTIpyMep,
KpuBasi, COOTBCTCTBYIONIAA YKIOHY {3, TIEpecekaer ock abciuce npu
CKOpPOCTH, paBHOH 4.

Ecan HavanbHag CKOPOCTh BOMBIIE CKOPOCTH 4, TO JBHXKEHHUE Ha-
KaTOM Ha 3TOM YKROHE 3aMEIICHHOE, B IPOTHBHOM CIyYae OHO YCKO-
peHHoe. Kak 3aMeI/TeHHOE, TaK M YCKOPEHHOE JBIOKCHHE aBTOMOGHIS
HaKaTOM MPONOMKAETCA TONLKO A0 CKOPOCTH, PaBHOH 4, IO JOCTHU-
JKEHHMH KOTOPO#H HAYMHACTCS PABHOMEPHOE NBUXCHIE.

TTo M3BECTHBIM 3HAYCHMAM YCKOPEHHA MIPH HAKATE 10 TeM Xe $op-
MYNaM, [10 KOTOPBIM ONpPEIeasIOTC BpeMs W IIyTh pa3roHa ABTOMOOH-
Jis1, MOXKHO paccyMTaTs BpeMsi M IyTbh ABMXCHMsS aBTOMOOHIIS Haka-
TOM.

Tpy aBHXeHNM ABTOMOOHIS HAKATOM ¢ HeOOJBILIOH CKOPOCTBI)
CHUAB] COMPOTMBAEHHS ABHXKEHHIO Py 1 Py MOXHO HE YYHTBIBATH BCICA-
CTBHE UX HE3HRAYUTELHOM BeTHYMHEI, TOraa 3aMeIieHne aRTOMODUNSA
IPH HAKaTe

. _ B+ F . _ B
Js 5.0 g, WIn}J, 5.G

HBuxedre aBTOMOOHIA HAKATOM
ik Lieneco0fpasHo MPUMEHSTh B TOM CHY-
yag, KOrMa STOT peXuM OOCCIIEUHBAST
ITHETENEHOE ABUXeHHE. B yemoBusax ro-
pola ABMXKCHWE HAKaToM CIENyeT MC-
NCJIb30BATE IPU MIPEOIONEHIH OIUHOY -

Puc. 3.37, paduk yckopennit aproMobuns
Ip# ABHASHHH HAKATOM:

iy—I; — 3HaYeHHd YKJOHA, COOTBETCTBYIOLIUE

CITYCKY; iy — TOPH3OHTAIBHOMY YYacTKY,; is—f; —

NMOabeMy JOPOTrH; vy — CKOPOCTh DABHOMEPHOTO

OBHXEHHA HA Y4acTKe HOPOTH, XapakTepH3ye-
MOM 3RAYEHHEM YKITIOHA [




HBIX HPEMISTCTRUA L5 MCKIIOYEHUA DLIBKOR Y YIAPOR B TRAHCMUCCHHM
ABTOMOOUAA U ApeaoTBPallleHNs MOBPeXTeHUs WHH. ONHAKO KBHXe-
HHIe HaKaToM Ha oDNeJeHENbIX B CHEXHBIX YKaTaHHHX JOpPOrax Heao-
NYCTUMO H3-332 BO3MOXHOCTH aBapmi.

HJI2 OILIEHKHM TATOBO-CKGPOCTHBIX CBOMCTB aBTOMOOUAS TIPH IOBH-
XKEHMM HaKaTOM MOXHO KCHOAb30BAThL MYTh, KOTOPhiM NPOXOHKT aB-
TOMOOUITS MPH HaKaTe cO CKOpocTH 50 KM/Y KO TTONHON 0CTAHOBKH,
T.e. IyTh BRIGera. MaMeperus myTH Beifera aBTOMOGIIS IPOBOAST HA
TOPH3OHTAIEHOM YJACTKe JOPOTH ¢ achanbTobeTORHBIM TIOKPEITHEM.

HyTb BRIfera mMo3BOMAET TAKKE OLEHUTH TeXHHYECKOE COCTOSHNE
waccy apToMobunas. Yem Golblile YTk BHIOera aBTOMOBMASN, TeM JIyd-
1lie TEXHUYECKOE COCTOSTHHE ero niaccu. JIrofas HeHCpaBHOCTE 1IACCH
(HeMmpaBUTbLHAA PEryNEPOBKA TOPMO3ZHBIX MEXaHHIMOB, 3aTSKKH IO -
INUITHEKOB TINaBHOH Hepemady UAM YINIOR YCTAHOBKM YIIPABIIAEMBIX
KOJIEC, CHUXKeHHME JABJIHUA BO3IYXa B BIMHAX U 1p.) BLI3LIBACT CYHIE-
CTBEHHOE YMeHbIIeHHe TIyTH Brlbera, Takr, HanupuMep, NMoHIKeHHoe
JapleHME BO3EYXa B IIWHE OHOro Kojieca COKpalllaeT ImyTh BRIOera Ha
JIECATKH METPOB, a HeNPaBWILHO OTPeI'VIMPOBAHHEIC TOPMO3HBIE ME-
XaHM3MBI KOJICC — Ha COTHY MeTpoB. Kaxnag TeXxHWueckasd HeHCIIpag-
HOCTB LUaCCH BEI3BIBAST NIPK HAKaTe YBeJIMUEeKEHE CONPOTUBIEHNS IBU-
SKEHHWID aBToOMOOH.

3.25. BnusaxKne pasnuyHbIX $axToOpoR Ha TAFOBO-CKOPOCTHLIE
cBocTBa aBTOMOBMNA

TAroBO-CKOPOCTHBIC CBOMCTRA aBTOMOGHIIA CYUIECTBEHHO 3aBHCAT
OT KOHCTPYKTHBHBIX (aKropos. Hanbonklllee BINAHNE Ha TATOBO-CKO~
POCTHBIE CBOMCTBA OKa3bIBAIOT TUIT NBUraTeasd, KoaduiMeHT nones-
HOMO JNeHCTBUA TPAHCMMCCHM, TIepeNaTOYHBIC YMCTIa TPAHCMHMCCHH,
Macca ¥ 06TexaeMoCcTb aBTOMOOMNA.

Tun apurarens. heH3MHOBEIH ABUTATENE 0GeCIeYUBAST JIVHIIINE TH-
TOBO-CKOPOCTHBIE CBOHMCTBA aBTOMOOWITA, YeMm IM3ellb, NMDPH aHauo-
THYHBIX YCIOBHSAX U PEXMMAX TBIKEeHNS. 3TO CBA3IZHO ¢ PopMOH BHENI-
HEH CKOPOCTHOMN XapaKTepHUCTHKH YKa3aHHBIX ABHUraTenei.

Ha puc. 3.38 npencraBneH rpadk MOIHOCTHOTO GamaHCa OQHOIO
H TOTO X€ aBTOMOOMJA C Pa3AHYEBIMHK HBHraTellIMH: ¢ GEH3MHOBBIM
(xpusas N;) 1 in3eneM {Kpusag N,"). 3HaueHNA MAKCHMANLHONK MO~
HOCTH N, ¥ CKOPOCTH ¥y NPH MaKCHMAABRHON MOIUHOCTH LI 000HX
IBurarened ONHHAKOBEL,

M3 puc. 3.38 supHo, 4T0 BEeH3MHOBLIA NBUTATENbL UMeeT Bosee Bol-
MYKITYI0 BHEUIHKIOIO CKOPOCTHYIO XAPaKTCPHCTHKY, YeM OH3eNlb. BTo
obecreynpaeT eMy GoabIUi 3amac momHocTH (N > N npu opHol
¥ TOW Xe CKOPOCTH, HAMPHMED TIPH CKOpOcTH ¥. CHenoBaTeNsHO,
ABTOMOOUIL ¢ GEH3HHOBLIM [BMraTelIeM MOXET PasBUBaTh OOILIINE
YCKOPeHHKH, NPeoaonesath 001¢e KPYTBIE ITOTbeME U OyKCHPORATE ITPH-
uernsl Sonbieit Macchl, YeM ¢ JH3ENeM.
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Puc. 3.38. I'paduk MoluHocTHOTO Ga-
JlaHca aBTOMODHIIA ¢ pa3sHBIMM ABH-
FATENAAMM;

N, — GeHsUHOBEIH OBWratenb; Ny — ou-
aenb; N, N7 — cooTseTcreylouiMe 3Ha-
YeHHS 2aNaca MOMHOCTH NpPH CKOPOCTH
ARTOMODMHIS B,

KIIJI TpascMHccHE. BT0T KO-
GUIMEHT TIO3BONAST OUEHUTD II0~
TEPHU MOIIHOCTH B TPAHCMHCCHH
Ha TpeHue. CHinkeHye KM, Bri3-
BaHHOE POCTOM TIOTEPh MOIIHOCTH Ha TPeHWe BCIEKCTBHE YXYIHICHMS
TEXHHYECKOro COCTOAHUA MEXaHH3MOB TPAHCMHUCCHH B TIPOLIECCE DKC-
NAVATALIUK, APHBOIKT K YMEHBRICHHIO TATOBOH CHJIBl Ha BeXYLIHUX
KORECaX apToMOOWIR. B Pe3yNbTaTe CHUXKAIOTCS MaKCHMaNbHasg CKo-
POCTE JBIKEHUS aBTOMOOWA M COMNPOTUBICHME NOPOTH, TPEORONE-
BaeMoe aBTOMOOWIEM,

{IepexarouHste TCHA TpAHCMHCCHH, OT NePeLaTOYHOTEG YHCTA TAaB-
HOH nepeaayy CYLIECTBCHHO 3aBHCHT MaKCHMAJIBHAS CKOPOCTh ABTO-
MOOUNg, ONTHMAaAbHBEIM CUWTAETCH TAKOE MEPENaTOUHOE YHCIO TIaB-
HOH Mepefayd, NMPpU KOTOPOM aBTOMOOWIL pa3sBUBaET MAKCHMANBHYIO
CKOPOCTh, a IBUTATEND — MAKCHMANEHYIO MOITHOCTE. YBENUeHHe WIN
YMeHBbHICHHE TIepeNaTOUYHOro YUCHA TIAaBHOM mepenayu 1Mo cpaBHe-
HUIO ¢ OIITHMANLHEIM IPHBOENAT K CHUKEHHUIO MAKCHMANTLHOM cKOopo-
CTH aBTOMODIIA.

HepenatouHoe uncno I neperayu KopoOKH Mepeaad BIUsET Ha TO,
KaKoe MakKCHMaNBHOE COMPOTHURIEKNE KOPOTH MOXET ITPeoNoNeth aB-
TOMOGWIE IPU PaBHOMEPHOM JBHXKCHHH, 4 TAKKe Ha HNEpefaTOYHBIE
ylcaa ApOMEXKYTOYHBIX NIEpeaayd KopoOKH epenay.

TlepegaTouHble YMCNA IPOMEXYTOUHBIX Tepeday JODKKE obeciie-
YUBATh MAKCHMABHYIO MHTEHCHBHOCTE P&3roHa asTomo0uns, 3To Fo-
CTHraeTCA FIpH COOTHOLUEHHHK TICPEIaTOUHbIX YHCeN, BIU3KOM K Feo-
METPHYECKOHN [IPOrpeccHH:

W s W

Hr W3 Uy Unil

VYeenuueHue YyHCaa Tiepead B KopobKe Tepeaay IpHUBOLHT K 6onee
MOJAHOMY MCIONL30BAHUHIO MOIIHOCTH IBUTATENS, POCTY CpeHeH CKo-
POCTH ABMXKEHKHS aBTOMOOHA K NOBBINEHHIO MOKa3aTelelt ero taro-
BO-CKOPOCTHEIX CBOHCTE.

HonoanHreashbie KOpoOKH Nepeaay. YayUIlleHUe TATOBO-CKOPOCT-
HBIX CBOHCTB aBTOMOOWIS MOXeT OBITh JOCTUTHYTO TAKXKe INpUMeHe-
HHEM COBMECTHO ¢ OCHOBHOM XOPOOKOH nepemay SONOAHUTEIBHBIX
KOpoOOK Nepenay: JeHTens (MyNIbTUILIHKATOPA), AeMYILTHIIHKATO~
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pa ¥ pasfaToOuHOI KOpobKU. OORIYHO EONOMHUTENLHEIE KOPOOKH fe-
pedad SIBJIAITCS ABYXCTYNEHYATHIMU H IIOSBOJIAIOT YBEIMYUTh YUCIO
neperay pasoe. [Ipu 3TOM AeNUTENE TONBEKO PACIUPALT OHM&Ta30H Me-
peMarOyHEIX YHCENR, 4 ZeMYARTUITAKKATOR ¥ pa3iarouHas Kopobka yBe-
JMYUBAKT UX 3HAYeHUS. OEHAKO NIpH YpeaMepHo BOMLIIOM YMCTe Fe-
penay¥ BO3PACTAIOT Macca U CIOXHOCTh KOHCTPYKIIMY KOpPOBKH mepe-
EA9, a TAXOKE 3aTPYIHAETCH YIIpaBAecHUE ABTOMOOHIEM.

Tunponepegaua. D1a mepenada 00eCHedBACT IETKOCTD YHPABISHU,
MAABHOCTE Pa3roHa ¥ BHEICOKYIO IPOXONKEMOCTE AaBTOMOOHNA. OOHAKO
OHAa YXyIZDIAET TATOBO-CKOPOCTHEBIC CBOHCTBAa aBTOMOOMNA, TaK Kak ee
K11 Huxe, YeM y MEXaHUYECKOH CTYTICHYATOH KOopoOKH Tiepemad.

Macca aproMoOnan. YBeIHueHHEe MACCH 3BTOMOGHIIA IIPHBOIUT K
BO3PACTAHHIO CHJT CONMPOTUBICHHS KAYCHHUIO, TOABEMY H DPA3TOHY.
B pesynbrate yXyAIIAOTCS THTOBO-CKOPOCTHRIE CBOMCTRA aBTOMODUIS,

O0rekaeMocTs apToMobrasa (prc. 3.39). O6TeKaeMOCTE OKA3LIBAET
3HAYHTEARHOE BAKSHUE HA TATOBO-CKOPOCTHLIE CBOHCTR2 ABTOMOOW.
{Ipu ee yxyalIeHUH YMeHbBITIAeTCA 32MTaC TATOBOHM CUNEI, KOTOPBIH MO-
¥eT OBITh HUCTTOAL3OBAH Ha Pa3srOH aBTOMODWIA, TTPEoNoneH e NToIhe-
MOB ¥ OYKCHPOBKY TIPUIIEIIOB, BO3PACTAIOT MOTEPH MOUIHOCTY HA CO-
FIPOTUBIIEHKE BO3AYXa i CHIDK2eTCs MAKCHMANBHAA CKOPOCTh aBTOMO-
6una. Taxk, HATTpUMED, TIPY CKOPOCTH, paBHOH 50 kM/4, moTepy MOILIL-
HOCTH ¥ JIETKOBOTO aBTOMOGHUS, CBI3AHHEIE ¢ MPEONOTEHHEM COHpO-
TUBRECHHUS BO3NYXa, HOUYTH PABHEI MMOTEPAM MOLIHOCTH Ha COMPOTHR-
jieHye KAYEeHUIO ABTOMODMITS NP €r0 KBIDKEHMU 110 HOPOTe ¢ TREp-
JIBIM TOKPBITHEM.

Xopolirasi 00TeXaeMOCTE JIETKOBBIX 2aBTOMODOUIEH NOCTHIaeTCA He-
3HAYUTENRLHEIM HAKIIOHOM XpBIIIM Ky30Ba Hazan, ApUMEHeHHeM 0o-
KOBMH Ky30Ba §e3 De3KKX NepexoNoR ¥ TMAAKOro THUIA, YCTAHOBKOH
BETPOBOTO CTEKIIA M 0OIMUOBKY pamBaTopa ¢ HAKIOHOM M TAKKM pa3-
MEIISHHEM BRICTYIIAKILMX AeTaleii, ApH KOTOPOM OHU HE BEIXONST 3a
BHeifHHE rabapHUThE Ky30Ba.

Puc, 3.39, OfTekaeMoCcTh HASANBHO 06TEKAEMOTC Teaa (@), TOHOYHOro (6),
JNerKoBoro (8), rpysoBoro (2} asToMobmwieil M aBTobyca (d)
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Bce 5T0 M03BOMAET YMEHBUIMTEL a3pOAMHAMMYCCKHUE NOTEPH, 0CO-
GeHHO TIPM IBMKCHMM Ha BBICOKHX CKODOCTAX, a TakoKe YIYyYIIHTh
TATOBO-CKOPOCTHBIE CBOHWCTRA TErKOBBIX ABTOMOGIIEH,

Y roHOYHEIX 2aBTOMOOMIICH ISl TTOBBILHEHUS TToKa3zareneH TAroso-
CKOPOCTHEIX CBOWCTE MCHONB3YIOT MUHEMANBHOE YUCAO BBICTYIIANO-
mmx yactel, a 3aqHell YacTH Ky30s8a [MPUAAIOT BEITAHYTYIO BOpMY s
MABHOTO 0OTEKaHUA e BO3IYXOM.

Y rpy30BHIX aBTOMOOWNEH COMNPOTHMBICHMKE BO3AYX2 YMEHBLIAIOT,
MPUMeHAR CHCIIMANBHEIE OOTEKAaTeNN ¥ HOKPHIBasA Ky30B Ope3cHTOM.

KoHTponbHbie BONPOCK!

1, Kaxse cuab! 0eHCTBYIOT Ha aBTOMOOW!:b NPH ABHXeHUH?

2, Kaxas cunia ABIAeTCS OCHOBHOI ABIOKYHIE cinolt apToMabuIIs, BCre-
CTBHE YEra W rje oHAa BO3HMKAET?

3. Yem BbI3BaHBI IOTEPH MOLIHOCTH B TPRHCMHCCHH M K2KHUM Ko3hhuiin-
€HTOM OHH YYHTHIBAOTCA?

4. Kakse ¢WTbl ¥ MOMSHTHI AcHCTRYIOT Ha KOJIeca aBTOMOOHAS NpH ABH-
KeHUU?

5. KakoBbl DeXXHMBI KaYeHHA KONec aBTOMODHS?

6. Uro npencrapnger coBolt TArosas cuna?

7. Kak BmusieT Ko3GPUIIMEHT CLEIUICHHA Ha Be30MacHOCTh ABMOKEHHSA aB-
ToMoOns?

8. Kakue cIbi OTHOCATCS K CWIAM CONPOTHBICHUSA ABHKESHUIO aRTOMOBH-
T ¥ KAKOBBI MPHYMHLL MX BO3HHKHOBeHHA?

9. Uro BpIpaxaeT W TIO3BOJISET ONPEALNIATL YPABHEHHE JBHAEHUSA ABTOMO-
ouna?

10. KakoBH 32324, pellfacMble ¢ MOMOLIBIO Ipaduka cuioporo Hanadca?

11. KaxoBbe! ocoDeHHOCTYH CWIOBOTC GaNaHca ITpH PAMHYHOH Harpy3ke Ha
asTOMOOIIB?

12. Kakue AMHaMyIecKue ¢akTops! aBTOMODIIA BE 3HAeTe?

13. KaxoBb! 3a35a4y, pelizeMEle ¢ MIOMOLIBIO rpaduka 1HHAMUYeCKoH Xa-
PAKTEPHCTHKH?

14. Yro mpeacrasasierT coboll AMHaMKYeCcKU TracniopT aBToMoGiUld U B8
4E€M COCTOMT €r0 HPeUMYIecTBo nepel obpI4HOK IMHAMHYECKOH XapaKTepH-
CTHKOH?

15. KaxoBsl 3a4a4H, peilagMbie ¢ IOMOLIBIO rpadhka MOIIHOCTHOTO Da-
namca?

16, Kakum 06pazeM mMoxeT ObITh M3pacXOA0BaH 3aMAac MOLHOCTH TIPU PAB-
HOMEPHOM ABIKESHHM ABTOMOOMAA?

17. KakvM# rokasaTeisiMU1 OLIEHHBAKT PAa3roH aBToMoGuia?

18. B xakux ciiyyasx MpHMEHSETCA NHHAaMHYeCKOe IPeCA0NIEHHE TICKBEMOB
aBToMOBIIEM?

19. Yro npeacrasnfer cobol ZBIOKEHHE ABTOMOOKNSA HAKATOM M KOrda OHO
uenecoobpazHo?

20, Kakue daxTopb! 0Ka3plBAIOT BAHAHME HA TRFOBO-CKOPOCTHEIE CBOH-
CTBa aBTOMOGUIR?



4. TONNMMBHAA 3KOHOMUYHOCTD

TonauBHAA 3KOHOMHYHOCTE ABTOMOGHAA UMeeT Ba&AHOE JHAYEHHE
B 3KCILNY4TAHHWH, TaK KaK TOIDIMBO — OIHWH W3 OCHOBHEBEIX 3KCILTYaTa-
ITHOHHBIX M2ATEPHATIOB, HOTpeGJIHeMbIﬁ aBTOMODOWIEM B DOABILIOM KO-
JTHUYECTBE. CeﬁeCTOHMOCTB IIEPCBO30K CYHIECTBEHHO 3aBHCHUT OT TOII-
JIUBHOH 3KOHOMUYHOCTH aBTomoﬁHJIH, TOCKOINBKY 33aTpaThl Ha TOTITH-
BO cocTaBnsioT mpuMepHo 10... 15 % Bcex aaTpat Ha mepero3kd. [lo-
ITOMY YEM BLINIEC TOIINHBHAA 3KOHOMHWYHOCTE aBTOMOGIU{H, TEM MCHBIIC
pacxol TOIMNBa 1 HHXE ceBecTOMMOCTR HEPEBO30K.

4.%. UamepuTeny TONAMBHONA IKOKHOMWUYHOCTU

TornupHasg SKOHOMHYHOCTE aBTOMOGHIIE OLIeHHBASTCH IBYMS TPYII-
naMu usmepuTeneit. K nmepsoit rpynmne oTHOCATCH M3MEPHTENH TOTI-
JAHUBHOH 3KOHOMHYHOCTH CAMOFO &BTOMODMNAS, KO BTOPOH — HaMepH-
TEMH TOIUIMBHOM 3KOHOMHYHOCTH BBUraTeNs aBTOMODILIS.

H3MepuTensIMH NEPBOI IPYIIILL SBJIAIOTCS PACXON TOIUIMBA B JIMT-
pax Ha eNUHHILY Ipobera aBTOMOOIT (ITYyTEBOH pPacXoi TOIUIMEA) ¢y, J
Ha 100 KM, M pacXOX TOIUIMBA B I'paMMax Ha eZHHHLY TPaHCIOPTHOM
paboTHl g,, I/{T-KM) WM Iacc.-KM.

K M3MepaTeAsaM ETOPOH IPYITIBE OTHOCATCA PacXon TOIUINEA B Ki-
ToTpaMMax 3a yac paborel ABUraTeRsl {JacoBOH pacxond rorvidea) G,
KT/4, ¥ YAeRsHBIH adbeKrHBHBIHA pacXof TOTUIMBA B FpaMMax Ha KH-
ROBATT-vacC ¢,, If{(XBt1-u).

PaccMoTpUM YKa3aHHBEIE H3MEPUTENH TOIUIHBHOM 3KOHOMITIHOCTH.

IlyreBoii pacxon TOIUTHRA

-1002
QH_IOOS L]

a

roe  — obLMil pacXon TOMNKBA, 1, .5, — npober aBroMODHI, KM.
B yKa3aHHOM BEIDOXKEHHH efuHHUEH 11pobera saeasmoresa 100 kM mytr
(rpuHgTO AAsS aBToMobuUnell B PoccMM W MHOTHX eBpONefCcKHX cTpa-
Hax).
TlyTeBOH pacxon TOXMMBa — JIeTKO OIpEHc/AeMas BEHUYMHA, HO
He YUYMTHIBAKOIIAS HONE3HOM paboTel apToMoOHung. Tak, Hanpumep, aB-
TOMOOHNL, KOTOPEIH IIEPEBO3UT IPY3, pacxomyeT (OJIblie TONNHBA,
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yeM asToMOBUNE Ge3 rpyaa. IToaToMy corfacho dopMyne OH OKa3bIBa-~
€TCA MEHEE PKOHOMHYHBIM IO CPABHEHHWIO ¢ ABTOMOOHIIEM, COBEPLIA-
IOLIHM TIOPOKHUE pelic.

Pacxon TonuiHMBa Ha eOAHUIEY TPaHCIOPTHON padoThs!

g, = 1000-28x_

Mirporp

THE Mg, — Macca IEPEBE3EHHOTO0 Py3a (YHCIO IacCaXHupoB), KT (Tace. };
S;p — HpoOer aBTOMOOHAS ¢ TPY30M, KM; pr — TIQOTHOCTH TOILIHBA,
Kr/A.

Pacxor TomNMBa Ha eSMHUIY TpaHCnopTHOH paGorel Gonee Ipa-
BWJIEHO OLEHKBAET TOMANBHYIO 3KOHOMHYHOCTE ABTOMOGMIST. ORHAKO
fIPaKTHUCCKOE UCTTONL3OBAHHE STON BEIMUMHAI CONPIKECHO ¢ OfIpene-
ACHHEIMY TpYIHOCTSAMH BCHEICTBHE TOro, YTO O0BeM TpPAaHCNOPTHOM
paloThl, BEIIOAKEHHOH aBTOMOOMICM, HE BCErIa NOJTACTCH TOUHOMY
H3MEPECHHUIO.

Jacopoi pacxof TOMIMBa

G‘r = %_7
Tz

rne 7, — Bpems paGoTH ABUraTend, d,
YneapHer# »pdex TUBHBIN pacxo TOINIKBA

G. Op
= 1000 = 1000-Pr_
&e N, N,T,

rae N, — sddexTHBHAS MOUIHOCTE ABMraTesist, KBT.
C yueToM yEeHBHOTO 3hbeKTHEHOTO pacXoha TOIJIMBA OIpPEIC/INM
ero NyTeBOR pacxon:

N
qn_ge ¢

"~ 360p,

Tfle BeJIMYWHa g, BeipaxeHa B r/(kBr-u), ¥, — B kBT, a v — B M/c.

4.2. YpaBHeHne pacxoaa Tonnuvea

B npougecce nprxeHud aBToM00:#/I% >¢dexTHBHAA MOIIHOCTD OBK-
rarteiig 3aTpauMBacTCd Ha MPCCIOONCHHE CHA COMPOTHUBACHHSA JBIOKE-
HHIO. 114 ee OMpeAeneHUg BOCIQIbL3YEMES YpaBHEHHEM MOLIHOCTHOTO
fanaHca apTOMOGHNA:

N+ N+ N, (B + P+ B

N, =
‘ M1 1000n,,
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TToncTaBuB HaWOeHHYIO BeNMHYHHY N, B BHIpaXKeHUE OIS MYTeBOTO
pacxoia TOIIMEBa, TOMYUMM ypaBHeHHe pacXola TOIUTHBAa 2BTOMOGH-
JeM

8 (N +N,+N,
o = g (Na + o 4 )
HIN
Gn=—2t (P +P +P)
36000p, 1.,

B aTHX BEIpaXXeHWAX MOLIHOCTh TIpeAcTaBAeHa B KBT, cuna — B H,
a CKOpOCThE — B M/C.

N3 ypaBHeHUA pacXola TOIIMBA CIeqyeT, YTO TIVTeBOH pacxol TOT-
JIMBA 3aBUCHT OT TOIUTMBHON 3KOHOMWYHOCTH JBHTaTens (g,), TeEXHH-
YECKOTO COCTOAHUS MACCH (1)y,), JOPOXHEIX YCTOBHH (F,), CKOPOCTH
OBUXEHUS W 00TeKaeMOCTH Ky30Ba (P}, HarPY3KH H peXuMa JBHXe-
Hus (B).

ITpy UCTIONB30BAHWH YPaBHEHUA pacxola TOTANBA W olpenene-
HHUA NYTEBOTO PACXOIA TOTUTHBA B Pa3THUHBIX JOPOXKHEX YCIOBUIX
OO/KHA OBITh U3BECTHA 3aBUCHMOCTE YASHBHOTO d{beKTHBHOrO pac-
XOHa TOIUIWBA OT CTEINEHH UCTIONB30BAHUA MOIHHOCTH OBUraTens TIpu
Pa3HEIX 3HAUEHWSX YTIOROH CKOPOCTH KONeHYaToro Baja. Takas 3aBu-
CHMOCTh Jg OeH3MHOBOIrC FBUTATeNd NpYBefleHa Ha puc. 4.1.

M3 atoro pucyHka chenyeT, YTO YAENbHBLIH aqwheKTHBHEN pacxon
TOTLUTHBA g, CYHIECTBEHHO 3aBHCHT OT CTefleHW MCIMOAB30BAHMSA MOMI-
HocTH pBuratens M w B MeHBIIEH CTENEHH — OT YTAOBOH CKOpPOCTH
KOJEHYATOTO Balna o, IIpH YECAMMEHWH CTEeNCHH HCMOABIOBAHUA
MOIITHOCTH JBUTATEINS H CHIDKEHHH YIJIOBOH CKOPOCTH KOJeHIATOTO
Baja g, ymeHsHIaercd. Bospacranue yaensHoro a¢hgeKTHBHOIO pacxona
TOILTHUBA NPY HM3KOH CTEIICHH MCIIONAb30OBAHMUS MOUIHOCTH ABMIATENS
BBI3BAHO YMEHBIICHHEM MEXaHHYEeCKOro KoapHilMeHTa TOAC3HOTO
OeHCTBYS IBUTATERd U YXyTIWEHHEM YCIOBHI JNSI CTOPAHMUS CMECH B
UpIMREpax. YaensHbli adpeKraBHBET pacXo YOIIMBA TAKCKe HECKOIIEb-
KO BO3PACTAET TIPH BBICOKOW (GJIM3KOR K MONHOK) CTeleHH UCHORE-
30BaHUA MOLIHOCTH M3-3a 0GOrallleHNs roprodeil cMecH,

&

Piuc. 4.1, 3aBricuMocTtH yaeapHoro 3dgexkTus-
HOTC PACXOMAA3 TOIUIMBA g, OT CTEMEHU HCTIONb-
30BaHMA W MOILIHOCTH ABHIATENA PH PA3HBIX
IHAYCHUAK YTACBOH CKOPOCTH KONEHYATOTO
BANIA ©,
0),,1—(0& — JHAYeHUR y{'ﬂOBOﬁ' CKOPOCTH KONeHYa-
TOro Bang NBHUTATENA




4.3. TONNMBHO-3IKOHOMUMECKAA XAPAKTEPUCTUKA aBTOMOGUNA

TONNMHMBHO-3KOHOMHYECKOH XapaKTepPUCTHKON aBTOMOOHIS Hasbi-
BACTCH 3aBHCHMOCTL ITYTEBOI0 PacXoia TOTUIHMBA OT CKOPOCTU TIPM paB-
HOMEPHOM IBMXEHHWM aBTOMOOMIS O HOPOraM C pa3HBIM COMPOTHB-
JICHUEM,

TOITHBHO-3KOHOMIYECKAS XapaKTeEPUCTUKA TOIBOKILT ONPENENATE
pAaCcXoJ TOTUTHBA IO H3BECTHRIM 3HAYEHMSAM CKODOCTH NBMXKEHUS H
koahdULMeHTa CONPOTURIEHUS Aopord. OHa MOXeT OBITh MOCTPOEH
LA K60 nepelayl, OMHAKO OBRIYHO €€ CTPOST s BRICUICH nepe-
Aaq.

Ha puc. 4.2 npeacrasieHa TOILIMBHO-3KOHOMUYECKAs XapaKTepHC-
THKA ABTOMOOUAS IUTA TpeX PasIHYHEIX OPOT ¢ pasHeIMU K03 HHLM-
E€HTAMH COMPOTURIEHUS, TIpUIeM y| < yp < y;.

Kaxnas KpHRas TOTUTHRHO-3KOHOMUIECKOH XapakTepUCTHKH HMe-
€T TPH XapaxTepHple TOUKH — a, b H ¢,

Touka a cOOTBETCTBYET MUHHMANBLHON YCTONUWBOM CKOPOCTH IBH-
XEHUs aBTOMOOHH,

Touxka b (Touka MHHUMYMa) onpeiefideT HAaMMeHBIIWH PacXom TOI -
JTHBR Gpin TIPH DBUXKEHWUHM ABTOMOGWIA 10 JOPOre ¢ ONpeAeAeHHBIM
K03(MODUHHEHTOM CONPOTHRIeHUS . CKOpOCTh, COOTBETCTBYIOLIAN
ITOH TO4YKE, ABNAETCHA OATUMAIBLHON IS HaHHOH JOPOTM ¢ TOYKH
3pEHMSA TOTUTHBHOM SKOHOMUYHOCTH.

Touka ¢ XapaKTepH3yeT PacXoll TORJIHEA npH ero MONHOM nojaue,
T. €. TIPH TIONHOH Harpy3ke Aeuratens. OHa COOTRBETCTBYET MAKCUMAAb-
HO BO3MOXHOI CKOPOCTH JBIXKEeHHA HA MaHHGH gopore. Kpusas, npo-
BelcHHas 4Yyepe3 TOUKH ¢, ¢; W C3, OTBEUAET PACXOAY TOTUTHBA NpH
MIOJIHOM HATPY3KE MBUTATENS.

M3 puc. 4.2 BUIHO, YTO KXKIOMY 3HAYEHHIO CONMPOTHBAEHUA JOPO-
I'M COOTBETCTBYIOT ONpPEAEICHHBIH MUHHWMAILHEIA Pacxon TOILUIHBA,
ONTHMANBHAA M MAKCHMaNbLHO BO3MOXHAS CKOPOCTH ABHXCHHSA aBTO-
Mobu. [Fpn BO3pacTaHiy COLPOTHRICHHA JOPOTH YBEIMHBACTCA pPac-
XOf TOIUIMBA, & 3TH CKOPOCTH YMCHLILAKOTCS.

Puc. 4.2, ToruiMBHO-3KOHOMYeCKas
XapaKTepUCTHKA aBTOMOOMASN;

W, —Wy; — 3HaueHud ko3ddMIHenTa conpo-

THBJIEHUS IOPOFH, COOTBETCTBYIGIIME TpeM

KPHBbIM NYTEROTO PACXOHA TOIUTHBA, & — Gy —
Y€ W<y, TOUKH, OTBEYARIOLME MMHMMAanbHON YCTOMH-
YHBOW CKOPOCTH NBHXEHMSA Uy, O —b; —
TOYKM MMBHMYMa KDHBBIX; € — €3 — TOYKH,
COOTBETCTBYIOLIME MAKCHMANBHOH CXOpoc-
TV ABMKCHHA NO KaXao# HOPOTre; Gurins Pax,s
Vay, — MMHHMaRbHBHE pacXo/ TOIUIHBA, OM-
THMATEHOE H MAaKCHMaREHOE 3HAYEHHA CKo-
POCTH ABHXEHMS MO FOpOTe, XapaKTepuiye-
Umin MOt Ko3thhRIIREHTOM v,

@nj

a
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XoTa ABHXeHMe aBTOMODWAS ¢ ONTHMANBHOM CKOPOCTBK COMpO-
BOXIRETCS HAMMEHBIITHM PacXOIOM TOIUIMEA, H3 3TOrO He CIEYeT, UTO
IIpPY BHIMIOJHEHWH TPaHCIOPTHOH paloThl HeOoOXOAHWMO ABHIATLCH C
VKA3aHHOM cKOopocThiO. TIpH BHGOpE CKOPOCTH ABIKEHKS HYXHO HCXO-
HUTH He M3 YCIIOBWIH, 00eCIeYHBAKIIINUX TOIUIMRHVIO SKOHOMUWYHOCTD, &
13 BpeMeHU TIepeR030K, 6e30MacHOCTH JBKeHHS, COXPAHHOCTH TPY3a
1 koMpopTabenrhHOCTH HAaccaXUpoB. Tak, HAmpHUMED, YBETHUEHHE CKO-
POCTU ABMAKEHUS IIPUBOAMUT K IIOBBLIIIEHHIO TIPOU3BORUTENLHOCTH aR-
TOMOOKIA W YMeHbIIeHUIO ceBecTOMMOCTH TepeBO30K.

IIpencTapneHHad TOILTHRHO-3KOHOMHYECKAS XapakKTepHCTHKa TH-
DUYHA A aBTOMOOMAel ¢ BeH3HHOBLIMH JIBHraTelsIMU. AHATOrMY-
HEHA BHI UMeeT W TOIIMBHO-3KOHOMMYECKAS XapakTepHCTHKA aBRTOo-
MOGHIel ¢ gusensamy. Ee OTAMUMTeAnHOH 0cOGEeHHOCTLIO ABIgeTCHA
MeHee KpYTOoi IToaseM KPHUBEIX B 06TacTH HU3KKX 3HAYEHUI CKOPOCTH
BBIDKEHUS, YTO MOXHO OOBSICHHUTDL GONee BRICOKOH 3KOHOMHUYHOCTHIO
Irzeell ipH Maloi YIIOBOH CKOPOCTH KOJICHUATOro BAaNd.

4.4, NocrpoeHne TONNUBHO-IKOHOMUYECKOH XapakTePHUCTHUKKN

CylleCTBYET HECKOJIBKO CITOCOGOB IOCTPOCHMS TOTUTHBHO-3KOHO-
MHYECKOH XapaKTepHCTHKM ABTOMOOKIA:

+ HO PE3YILTATAM AOPOXHEIX HCIILITAHWA;

+ 110 PE3YILTATAM CTEHAOBBIX HCIBITAHHI,

» NpUBIHXEHHBIN pacueTHRIR CIIOCOB.

B nepBoM ¥ BTOPOM CHIYVYasx TOIUIMBHO-3KOHOMHYECKAA XapakKTe-
PHCTHKA CTPOUTCA Ha OCHOBAHHM KCIICPUMEHTANBHBIX BAHHEIX, TOT-
4 KaK IIPH UCHONb3CBAHHY TPETHETO CIIocoba 0HA MOXET GBITh TIOCT-
pocHa IIpH OTCYTCTBHH 3KCIIEPUMCHTANBHAIX JaHHRIX, PACCMOTPUM pac-
YeTHBIH CIIOCO6 OCTPOCHHS TOHAMBHO-IKOHOMHUYECKOH XapaKTepHc-
TUKH aBTOMODMNS.

B COOTBETCTBUHM ¢ 3TUM CTIOcOBOM YEeHRHSIH 3D (eKTUBHBIN pac-
XOH TOIUTHEA OTIpeeaeTcsl IO HOopMynie

e = gNk(okHs

rae gy— YHeIbHRIH 3(heKTHBHBIE pacXol TOMAKMBA NPH MakCUMalb-
HO¥ MOILUHOCTH Asurarens, r/(kBr-u); k, — Ko3ppHLUHEHT H3MeHe-
HHUS YEEAbHOTO 3G (peKTHBHOIC pacxoja TOFUTMBA B 3ABUCHMOCTH OT
YTAIOBOM CKOPOCTH KOJIEHYATOrO BaNa OBUraTes; ki — ko3 hHIHeHT
H3MeHEeHHS YAeNRHOrS 3G QEeKTUBHOrO pacxoia TOINUBA B 3aBUCHMO-
CTH OT CTEIeHH UCTIONB3OBAHWS MOIHOCTH SBUIATCHA.

YaenpHe# 3¢ hHeRTHBHBET pacXo TOTUTHRA ITPH MAKCHMATEHOH MOII-
HOCTH A% BeH3UHOBRIX aurarteneii cocrarmser 300...340 r/(xBt - 1),
a gng gmseneit — 220...260 r/(xB1-41).

Koahduiuent k, onpenensercss B 3aBUCHMOCTH OT OTHOLISHHUA
®,/ 0y YIIOBBIX CKOPOCTEH KOMEHUATOTC Bala IBUTATENS TIPH TEKYLIEM
M MAaKCHMANBHOM 3HAYEHUAX MOIIHOCTH:
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TV 062 03 04 05 06 07 08 09 1,0
Ky oo, L1 1,09 1,04 1,02 1,01 L00 1,01 1,02 1,04

Koadduunenr ky onpenensieTcs B 3aBHCMMOCTHM OT cTeleHM Mc-
MTONB3OBAHHS MOLEHOCTH EBHTATEHS U

1 0 S 20 30 40 50 60 70 80 S0 100
Ky (GenaumoBErt) ... 2,11 1,67 1,33 1,22 1,11 1,06 1,00 1,06 1,11
ki (BU3EIB) «ovvereeen. 1,56 1,38 1,25 1,12 1,09 1,06 1,00 1,06 1,25

Koadduumenss! &, ¥ ky; MOTYT 6BITh TakKe HalleHbl IO CIIellH-
ANBHEIM TpadHKaM, TPeECTAaREeHHEIM Ha puc. 4.3,

Pacyer W mocTpoeH¥e TOMAMBHO-3KOHOMHUYECKOH XapakTepHCTH-
KH BRIMTOMHAKT B TAKOH NOCKENOBATEABHOCTH!

« 3371310T Ko3hOHIMeAT cONPOTUBREHUS JOPOTH W,

« BLIGUPAIOT MATL-1IECThL 3HAYeHUH YITIOROH CKOPOCTH KOReHYaTo-
ro Baya ABWTATENS o, B OJHATTA30HE OT Gypip JO Opmax,

« 115 BLIOPAHHEIX 3HAYCHHH 0, ONPEALNEIOT OTHOLICHUA ,/0 x (3HA-
JeHHE ¢y U3BECTHO) U MO MOAYICHHBIM OTHOILIEHASIM HaXOAAT 3HAYE-
HuA k)

e 1714 BBHIOPAHHEBIX 3HAYEHUH o, ONPEIeNA0T COOTBETCTBYIOLUME
CKOPOCTH ABMXEHUS aBTOMOOMA v ¥ IS 3TUX CKOpOCTel Mo 3aiaH-
HOMY KO3(PDHUNEHTY CONPOTUBICHNH JOPOTH W HAXORAT MOLUIHOC-
TH, 3aTpadMBaeMbie HA [TPEOJONeHHUe COTPOTURACHMSA NOpoTH N, U
Bo3ayxa N,

« IT0 BHEIIHEH CKOPOCTHOM XapaKTepMCTHKe MBUratelnd AN BhIO-
PAHHBIX 3HAYEHMI ®, OTPENeNAT 3hHEeKTUBHYIO MOIITHOCTD JBHTATE -
g N, W Uil COOTBETCTBYIOUIMX CKOPOCTEH ABIDKEHHs o rpaduxy
MOLIHOCTHOTO DanaHca HAXOAAT 3HAYEHHS TATOBO MOUTHOCTH N, Ha
BEOYLIHX KONecax;

s [10 M3BECTHBIM 3HAYEHHUAM MOIHOCTeH N, + N, u N, (unn N} ans
KQOKIOOTO 3HAUYCHHUA w, (WIK ) ONpeJeNsiOT CTENeHs UCIONB30BAHMA
MOUWIHOCTH ABUrateisi M ¥ Mo MONyMeHHBIM 3HAYEHHAM HAXOMAT Kis;

« 110 HAMIEHHBIM 3HaYeHNAM Ko3bDuUMeHTOB &, H ky OTIPEASIAIOT
yaeaeHbIN 3QPeKTHBHEIHA pacxod TOINMEA £,

k k
2H5 X2 1ws
, \ 1.2 L2
1,5 TN 11 /
0,5 0,9
0 0,4 08 U 0 0.4 5 08 @,/uy
a

Puc. 4.3, I'patbuku 114 onpenencHUa KoagxbuiiueHToB ky (a) u k,, (6):
I — au3enn; 2 — OEH3WHOBLIE ABHIATCHA
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+ TI0 TIQJTYYEHHBIM 3HAYEHHSM g, HAXOAT ITYTEBOH pacxon TOTUTKBA g,
IJST AOPCTH C 38AaHHBIM KO3(MQULMCHTOM CONPOTHEICHUS v, ARA
4Yero WCIOoNb3VIOT YPABHEHME pacxoja TONAMEA NPH PABHOMEPHOM
IBIXCHHUM aBRTOMOGUIIS.

TToBTOPHE YKA3aHHBIE BEIIIIE pAc4eTh JUIS IPYTAX KOO OhHULMEHTOR
COfIPOTUBREHHS TOPOTH W, CTPOST TOIUTMBHO-3KOHOMHYECKYID XapaK-
TEPUCTHKY ABTOMODMIIA.

4.5. TonnuBHaR aKOHOMUYHOCTL asronoesna

Pafora rpy20Boro aBTOMOOHIIA B COCTABE ABTOIOE3/A COTIPSKEHA C
TOBBILIEHHLIM PACXONOM TOIUIMBA Ha eIUHHLUY npofera BCIeACTBHE
BO3paCTAHMS CUJI COMPOTHRREHNA NBIDKeHH K. OIHAKO YBeJIUeHHe pac-
X012 TOTUTHR2 HeTIPOTIOPLUHOHAIEHO BO3PECTAHHEK YKAZAHHBIX CHIL. DTO
CBA3AHO ¢ TEM, YTO IIpH OYKCHPOBKE TIPHIIETIOB H TTONYIIPHIENIOR CTe-
TIeHb UCTIORb3OBAHKA MOITHOCTH IBUTATENS ABTOMODMIS-TAraua Bhilile,
YeM NP ABMXEHHHM OJMHOYHOTC aBTOMOOHAS, HOGTOMY YAeTbLHEIH
ahheKTUBHLIH pacxon TOIUIMBA yMeHbIIaeTcss. KpoMe Toro, cylilecTBeH-
HO CHUXAETCS pacxol TOTUIKRE HA eAMHUIY BRINONHEHHOH TpaHCIopT-
HOM paboThl MK Ha eqdHWILY MACChl TlepeBe3eHHOro Ipy3a, YTo CHU-
¥aeT cebecTOUMOCTE [IEPEBO30K.

Ha moporax ¢ actanbToBeTOHHRM IOKPHITHEM, He HMEIOITHX Kpy-
TBIX W 33TAXKHBIX TOTBEMOB, B CIIYYae KCIIONL30BAHIS TIPHIETIOR K0~
HOMUS TOIIMBA TIPH BEIITOJHEHWH | T*KM TPaHCIIOPTHOMH paboTe MO~
XeT TocThYL 15...20 %.

Jna BEISICHEHUS MPUMHHE] TIOBBIIHEHWS TOILTHBEOH 3KOHOMHUYHO-
CTH aBTOITOE3MA HpH MCIIOAB30BAHMM IIPHLEIIOB ONPENEIHM PACXOX
TOIJIMBA HA eIMHULY TPAHCIIOPTHOM paboTsl:

_ G EAB+E)
Gy, 36000p,Gryney

rne ,, — Bec NepeBe3eHHOro rpysa, H.
Cuna COMpOTHBACHUA IOPOrH

PJ'I = Gan"-l-‘r = (GD an +Grp)‘l's

rae (G,, — BEC aBTOMOE31a ¢ TOMHOH Harpyako#t, H; (i, — Bec aBTO-
moe3na 6e3 rpysa, H.
CnenopaTenbHO:

gp

g, = 8e [(Gﬁan + Grp)w + Hz]
P 36 000p,G '

pTlp

Yuutsisan , 9TO CKOpPOCTDb &aBTOIOC30a OTHOCHTENbHO HEBETHKA, CH-
JIOH COTIPOTHBICHKS BO3MyXa MOXHO npeHebpeyk. Torna pacxon TOH-
JUBa Ha eIHHKIY TPaHCHOPTHOIN paboTel
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& [Eg_ ]
Gp = i +1].
36 000p 14y L Gy

M3 nocneaHere BulpaXxeHust CRCAYET, YTO PACXOl TOMNUBA, Cyllie-
CTBEHHO 3aBMCAINMII OT OTHOILEHWS Reca aBTOIIOe3HAa K Becy Ipysa,
CHWKACTCH TIPM YMeHbIUIeHHH 3TOrC OTHOIIEHHA.

CobeTReHHAs Macca IIpHiena 3HAaYHTENLHO MeHBIIEe MACCH aBTO-
Mobuns Toit ke rpysonoarseMHOCTH. I1o3ToMy IpH HCIIONLIOBAHHHU
TIpHIIENia Macca IIEPEBO3MMOr0 IPy3a MOXET YBEJIMYHMTECE B JIBa Pa3a,
a coBCTBEHHAaA Macca aBToroesna — e Ha 50...60 %.

Y CemenbHOrO aBTOIIOE3/IA PAcXOR TOIUIMEBA Ha SAMHHUILY TPAHCIIOPT-
HOH paboTH TakXe MEHBIIE, YeM ¥ ORMHOYHOrO aBToMolMnd, Io-
CKONBKY ¥ aBTOMODMWIS-TsIra4a Bhle CTETIEHb MCITOJIb30BAHM MOMHI-
HOCTH JABMTaTeNs ¥ MEHBIIE YEENbHBIM 3 (EKTUBHELN PACXON TOAK-
Ba. Kpome toro, KITJ TpaHCMHCCHH CeRENLHOTO TArada BBILLE, YEM ¥
Goproporo aeromodung, Omaromaps OOnbiuel Harpyske, Tiepenasae-
MO TPaHCMHCCHEN.

4.6. HopMmbl pacxoga Tonanea

PacueTHbie (hopMYILl Iig OINPedeTeHNA ITYTEBOTO PACX0OIA TOILIH-
Ba HE YYMTHIBAIOT palia (aXTOPOB, BHI3BIBAIOIINX €0 YBE/IMUEHHUE TIPH
aKCTUTYaTauy agroMobuist. TTosromy g onpenesieHUsT IeHCTBHTENE-
HOTO pacXopa TOMIMBA B FIPOLISCCE SKCITIYATAIIMM MCITORB3YETCS HOp-
MAaTHUBHEIH MeTol. B cOOTBETCTBHH ¢ HUM PacXol TOMIHBA HA ABTOMO-
OHMJILHOM TPAHCTIOPTE CTPOrO HOPMUDPYETCH,

OOCLIHiE pacXol TOTUTHBA CONAcHO HOPMaM OfpenendeTcs Mo ¢ie-
Aviouieit dopmyne:

Ss k. Sofyp
100 100

rae K, — HopMa pacxoza TOTUTHBA Ha TIEPEABIKCHHE CAMOrO aBTOMO-
Ouna, m Ha 100 xmM; K, — HOpMa pacxona TOTUIMBa Ha eNUHULIY TpaHC-
noptHo# paboTel, 1 Ha 100 T'kM; K,, — HOpMa HOTIOIHHTEABHOIO
pacxopa TOIUIMBA HA KaXRAVIY €3IKY; 3; — mpober aBTOMOBHITS, KM;
Srp — mpofer ¢ Tpy30M, KM; my, — Macca NepeBe3eHHOr0 Ipy3a, T; Z, —
YUCTIO €3710K.

Hopmer pacxona Torwmsa K., K,, 1 K;, 3aicAT o1 THRa aBTOMO-
GUAA 1 YCROBHMA ero paboTEHL.

I'pysoBbie aproMobIM 0b1uero HasHavYeHHA (¢ OOPTOBLIMM TUIAT-
¢hopmamMH) 0OBEITHO COBEPLIAIOT NEPEBO3KM Ha OOJBILINE PACCTOSHHUS,
1 ydcno e3mok Ha 100 kM npobera y HUX HeBeaUKO. [103TOMY HOpMY
pacxona Towmsa K., y 3TMX aBToOMOGHIIEN BKIIOYAIOT B HOPMY Pacxo-
Ja tonnuba K., O61Mit pacxon TONIMBa 110 HOpMaM IS YKa3aHHBIX
aproMobunei

¢=K

K., +K., Z,
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0=K, 3 1k, Sl
100 100
CaMocBanel 0OEYHO OCYLIECTBIAIOT Nepeso3Ku Ha HeboJIbluHe pac-
CTOSTHHMA, 3arPYKEHBl TIONHOCTEI) K TIEPEBO3AT I'PY3 TOJBKO B OOHOM
HANpaBREHNM. B CBA3M ¢ 3TMM HOpMY pacxona Tornusa K,y 3THX as-
TOMOOWIEH BKIIOYAIOT B HOPMY pacxoxa Towmsa K, .
O6mMit pacXol TONAWBA COrMTacHO HOPMAaM JIIS CAMOCBANOB

S,
=K, iﬁ%+KT32&'

Jns aprorioe3nos obIHi pacxod TOTIHBA 10 HOpMaM

0-K, 2k, 2o
— Dvap T2 .
100 100
B aToM BripaxeHnH K, — HOpMa pacxona TOIIABa Ha TepelBHxXe-
HHUE ABTOTIOS3Aa, & Ha 100 KM, 3aBUCALIAS OT TUIA IBUraTeNsl, yerTa-
HaBIMBAEMOT0 Ha TATAYE RBTOTOE3NA;
JUIS aBTOOe30a ¢ OeH3MHOBEIM JIBHTATEeM

Kan = Ky, + 2,53m,p;
IUTA aBTOIIOE3[Aa ¢ AH3eNeM

Kin = K, +1,5my,

e My, — NONHad Macca TIPHIENa, T.

Hrst rpysoBbix apToMobuneil obllero HasHa4YeHWs] 1 aBTOIIOE3HCB
MpeaycMOTPEeHE HaA0aRKM pacXoia TOIMBa Ha Kaxaeie [00 T+-KM BBI-
IonHeHHO# TpascIIopTHOM paboTel. PasMep Takol HagGaBKH 34BMCHT
OT THITA gBuratenst (OeH3WHOBRIN WAW NW3efh) apromobund, Jng ca-
MOCBAJOB YCTAHOBRAeHA HaubapKa Ha KAKIYIO e30KY C IPY30M.

B 3uMiece BpeMs HOPMBI PACXoda TOTUTHBA AIA aBToMobuned yee-
THYUBAIOTCH.

4.7. BinaHMe paszAnMYHbiX HakTOPOB HA TONNMBHYIO
3KOHOMMYHOCTE aBToMOOUNA

TonnueHas 3KOHOMHYHOCTE ABTOMODHI 3aBUCHT OT €I0 KOHCT-
PYKHHH H TEXHHYCCKOro COCTOSHHA, Kaanmbnxaunn BONHUTEIA, O0-
POXHO-KIHMATAYECKHX YCHOBUIH DKCIVIYaTAIIIH ¥ OPraHr3alvK TpaHc-
TIOPTHOrC IpoLecea.

PaCCMOTpHM BIHAHHE Ppa3IMYHBIX KOHCTPYKTHBHBIX M KCIINTYATa-
LIHOHHEBIX (PAKTOPOR Ha TOIMMNHBHYK) 3KOHOMHYHOCTE 38TOMOOMIIS.

Tun xeurarenst. ABTOMOOWIHM ¢ IOU3eAsIMM SKOHOMMUHEE, 4YeM C
Qe H3HHOBBIMU JABUratejasiMH. pacxon ToIrJinBa ¥ aBToMOOHIEH C AH3E-
TsiMH Ha 25...30 % MeHbiHe,
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TexHHIECKOE COCTOSHHE ABHIaTeNA. YXYILIEHHE TEXHHYECKOro cO-
CTOSTHWS ABHTATENA TIPHBOLMUT K HOBBIUEHUIO pacXoia rotuusa. He-
HCTIPABHOCTH B CHCTEMAaX IMUTAHMS W 3aXKUTAHHZ BUTATENA TaKKe
BBI3BIBAIOT NIEPEPACXON TOIUTHBA. TaK, HATIpHMEP, HEHCTIPABHOCTE Kap-
GlopaTopa YBeRKUMBAET pacxo] Tornuba Ha 10... 15 %, HenpasunnHad
PeTYRUPOBKA XONOCTOTO XoBa — Ha 15...20 %, nopropaHue Wi 3a-
MaciarBasie cBeveil — Ha 7... 10 %, a Hanuude ogHoM HepaboTaontei
CBeYH 3aurakus — Ha 20...25 %.

TemnoBoM pexuM JpUraTens. JIpW Yype3MepHOM OXJTAXKAEHWH JIBH-
raresis TOIUIMBHAS SKOHOMIYHOCThL ABTOMOOMIA CHIXKAETCHA, TaK Kak
YaCTH TOTUTABA TOCTYTIAeT B LIMAUHIPS! He B ra3000pa3HoM COCTOSHUY
1 He cropaeT npu paGodem xome, Tak, Apy cHIKeHHH TeMIIEpaTyph
oXNaxnawiei XUakocTH ¢ 95 °C, NpH KOTOpoit HBUTATEN: UMEET HaH-
JYy4HIME TTOK&3aTeAN 10 3KOHOMUIHOCTH, Ho 65°C myTeBoil pacxon
TOIUIMBA YBEJUKBaeTCA Ha 15...25 % (puc. 4.4).

TexHHYecKoe COCTOAHKE NACCH. YXYIIIeHHE TeXHHYCCKOTO COCTO-
AHWS [IACCH BHI3BIBAET YBEJIHUeHMe pacXoda tonmusa. Hampumep, He-
IpaBHABHAY PEryJIHPOBKA TOPMO3HBIX MEXaHM3MOR, IMaBHoO mepena-
Y W 3aTSXKH MOMHKITHEKOB CTYTIML KOJEC ITPHBONUT K TepepacXony
ToruiMea Ha 10...20 %, HapylieHHUd B YCTAHOBKE YIIPABASEMBIX KOAEC
M IOHIKEeHHOE JaBlieHHe BO3ayxa B WnKax — Ha 10... [5 % (puc. 4.5},
HEIOJHO¢ BLIKJIIOYEHHE ¥l ITpOGYKCOBKA CLETUIEHKST — Ha 5...6 %,
Y¥a3aHHBIE ITepepacXol TOIUTHEA TIPOUCXORNT BCENCTBHE YMEHbBHIe-
Hua ko3 PuuHeHTa MONe3HONO JEeHCTRHS TPAHCMHUCCKHHY 1 BO3pACTa-
HHA COIPOTHRACHKS IBHXEHKIO ABTOMODHNS,

anj qn
3
2
2
1
1
v v
Puc. 4.4. 3aBMcUMOCTH TTYTEROTO pac- Puc. 4.5. aMenenne nyresoro pac-
XOAA TOIUTHBA OT CKODOCTH ABIDKEHHSA X0Da TOIIHBA B 33BHCHMOCTH OT
aBTOMOOWISA MpPU PasIHHHOM TeMIIE- CKOPOCTH JBVOKEHUSA aBTOMOOHIR
pATYpe OXBAKIAOLEH XHUAKOCTH B TIDH pa3n{uHOM DABNECHHM BO3RY-
CHCTEME OXIAXIEHMA NBHUTATENA! Xa B HIHHAX!
1—95°C; 2—75°C; 3—-65°C 71— 0,3 MIla; 2 — 0,2 MIa
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Conporueaenne aoporn, [IpH yBe/IHYSHMM CONPOTURICHUA JOPOTH
pacXoj TOIUIMBA BO3pacTaeT. Tak, HATIPUMED, TIPK ABIXEHMM B TsDKE-
JIBIX HOPOMKHBIX YCHOBHSIX HCIIONB3YIOTCH HU3LIHE nepenavyd. [1pH sToM
MePEeSATOYHOS MHCI0 TPGHCMHUCCHE YB/IMUMBASTCS, 4 CTEIICHb NCITONb-
30BaHMA MOHIHOCTH JBMrarTens yMeHbllaeTcd. B peaynbrare pacxon Tom-
JTHEBA MOBLIIIAETCS.

Harpysxa na aproMoGuab. [Tpy yReTMYEHNHU HAPY3KH HA aBTOMO-
OWIIB PACXOX TOIUTHBA RO3PACTAET.

Pexum aprkennd. IIpu pasrore apToMoOKIS YBENHMYEHHE CKOPOC-
TH OBMXKEHHS BEI3BIBAET BO3pACTAHHE CHN CONPOTHRACHHUS OBITKERHIIO
¥ Pacxola TOTIHEA.

TIpH TOpMOXEHWH pacXol TOIIHBA ITOBHIIAETCS BCNEACTBHE 3a-
TPpaT YHEPTHH HA TOPMOXEHHE M TIOCIEAYIOLIHI pasroH.

IIpy MMOYTLCHBROM IBIDKEHHBHN TI0 METONY «pa3roH — HaKat» 00-
IIH# pacxofl TOMAMBA MOXET OBITh MeHbIUE WIX OoNblie, YeM IpH
PABHOMEDHOM ABHXEHUH. [IaHHBIA peXnM HBIOKEHHA 32KNIOUACTCA B
HMHTEHCHBHOM PAa3roHE Ha BbICIIEH Hepegade X0 OfpefelleHHOH CKo-
POCTH H TTOCNEAVIOUIEM ABIIKEHHN HAKATOM CO CHIDKEHHEM CKOPOCTH
0 ONpeleneHHOTo 3HaueHUs. [Ipy 3TOM IIHKI «pa3roH — HaKaT» Iie-
PHOIHYECKH MoBTOpseTcsE. IIpH pasroHe pacXof TOIIMBA pAacTeT, a
IIPH HaKaTe YMeHbIIAeTCA. Takoi MeTOR EBHXKEHHS IIpHBOIHT K HH-
TEHCHBHOMY M3HOCY JIBUTATENRS M TPAHCMHCCHH W yClIoXHsgeT paboTy
BOAMTENSA, TAK KaK OH Gonbiie yromnseTcsa. KpoMe Toro, mpy apixe-
HUH HAKaTOM JBUTATENL paloTaeT Ha PeXHMME XOJOCTOro XOHa, uTo
IIPUBOAYT K MOBBIIIEHHOMY COASPXKaHHIO OKCHEA yInepona B otpalo-
T@BIIHX Ia3ax.

Yeaosua apwkeHnd. [IpH yEeNIH4YEHHH YHCAA OCTAHOBOK pacxof
TOTUIHBA BO3PAaCTacT BCICACTBHE 3aTPAT SHEPTHH HA TOPMOXCHHE IO
MOAROK OCTAHOBKH, TPOTAHME C
MECTa M IMOCAEOYIOII M pa3roH.

Keaymbpukamus gomareins. Iipu

paGoTe B OODAHAKOBLIX YCHOBMAX 3
(THTT nopory, aBTOMOGUIS K Jp.)
y BOmdATeNed pasnuYHol KBaJiv- 2

$UKalMKA Pa3HNATIA B PACXOME TOTI~
JuBa pocturaer 20 %.

Copr TommBa n Macia. Mc-
ONB30BARNE GEH3MHA C MATBIM

N g

OKT3HOBBIM YHCJIOM IPEBOOMT K
epepacxoay Tonauea Ha 15..
20 %. [lpu mpEMEHEHMH HeKaye-
CTBEHHOIND Macla pacxod TOIITH-
Ba yBeJu4MBaeTcs Ha 8% u3-za
HHTCHCUBHOIO 0OpA30BAHMA Ha-
rapa B INUIMHApaX NBUTATENA W
YBEJTHYEHHES TPEHHUS,

v

Puc. 4.6. 3aBUCHMOCTH [TYTEBOTO pac-

X043 TOIMBA OT CKOPOCTH HBHXE~

H{s aBTOMOOUAS Np¥ HCHOABIO-
BaHHH IHH pa3nHMYHBIX THOOB!

I — umpoxonpod®ineHHX;, 2 — TOPOH-
JANBHBIX (0OBIMHEIX); 3 — APOMHBIX
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Tun mus. PaguansHele MIKHBI IO CPABHCHMIO ¢ ZUATOHATBHBIMH
CHILKAKT PacXol TOMMHWEA Ha 2...7 %, T2k KaK UMEIOT MEHBIee Co-
fIpOTHBAEHHe KauyeHH1o. Ho cpaBHEHUIO ¢ TOPOMAANBHBIMHE LIMHEAMI
IIMPOKOITPOGHABHEE THHLI YMEHBIIAWT, a apOYHbIE YREIUUUBAOT
PacXod TOIIMBA BO BCEM OMAMNA30HC SKCINYATAIIMOHHBIX CKOpOCTEH
aBKeHMsA (puc. 4.6).

KoMTponbHeie BOnpockl

1. KaknMH HaMEpUTENAMH OLEHHBALTCA TOIUIHBHAA SKOHOMHUYHOCTE aB-
TOMOOURA?

2. YTo nmpencrasnger cofoi TONMNHBHO-3KOHOMWYECKAA XapaKTepHeTHKa?

3. Kak BauaoT pashuyunble ©akropsl Ha pacXod Tolinea?

4. PaccMOTPHTE ypaBHEHME PACXOAA TORIMEA W BRIMIOAHUTE €70 aHAMH3,

5. YTto pencTabsieT coBboit HOpMATHBHEIN METON pacyeTa pacxofa ToIMBea?



5. TATOBO-CKOPOCTHLIE CBOUCTBA
M TOMNUBHAA 3KOHOMUYHOCTL ABTOMOBUNA
C TMAPONEPEQAYEN

B racTosuice BpeMd Ha aBTOMOOWISIX TIIHMPOKOE FIpUMeHEHHE HaX0-
OIT TyApaBIuYeCKHE TepeagadyH, KOTOopele YCT2HABMWBAIOT B TpaHC-
MUCCHM ABTOMOGHASA.

I'vapapapdeckue NMepesady o0IeTIaloT YIpaBICHENE aBTOMODIIEM,
IIOBLIIZIOT GE30MACHOCTh EBIKEHUS Y TIPOXOIKMMOCTh 8BTOMOOWIS,
KpoMe 1oro, oHy yBeJHMHHBAIOT HOJIrOBeYHOCTL Asurarelist. OgHako
THEPABIMMECKHE IepeIayH HECKONLKO YXYILIAKT TATOBO-CKOPOCTHERIE
CBOMCTBA aBTOMOOMNA H CHIDKAIOT TOIUIRBHYIO SKOHOMHUYHOCTD.

Ha aBToMOoBII%X MCHOKB3VIOT IBa THIIA MMAPABIHMYECKHUX epeaay;
riuapomMybThl H rugporpatchopMaTopsl. IMapoMydThl KaK caMOCToH-
TENbHBIE MEXAHHAMBE IPHMEHKIOT oTpaHnueHHo, Hanbonsliee pacnpo-
CTYPAHEGHNE DOJYUNNE TMEPOTPaHC(OPMATODE!, KOTOpPLIE IPH OHpene-
JIGHHBIX YCNOBHAX HEPSXOHAT HA pexXXuM paboTel THEPOMYPTEL.

B ruapomydTax 1 rugporparcdopMaTopax KpyTAInkit MOMEHT fe-
peIaeTCst OT IBHTATENH K TPARHCMHUCCHHE ¢ TIOMOILIBEY XKUIKOCTH (Macia
Ma/IoH BH3KOCTH) TIOM DeHCTBHEM THIPOAWHAMMKUECKOTO {CKOPOCTHO-
ro) Hamopa.

5.1. TugpomydTa

TunpoMydTy YCTAHRBAKBAIOT HA AaBTOMOOHIIE COBMECTHO ¢ (ppuK-
[IMOHHBIM CHEINMCHUECM ¥ CTYIICHYATOH MexaHuyecKol KopobKoit ne-
pexad.

B ruapomydTe (puc. 5.1) Bemylei 4acTeO ABISICTCS HACOCHOE KO-
Jieco {Hacoc) 3, KOTODPOE KeCTKO CBH3AHO ¢ KOJNCHYATLIM BajsoM [
rpurarens. TypOurHoe kKoneco (TypOuHa) 2 — BegoMas $acTh THAPO-
MydTEI. OHO XECTKO COBIKHEHO ¢ NMEPBUYHBIM BATOM 4 KOpOOKY Te-
penad. Hacoc # TypOMHa BMEIOT paTHaTEHRO PACTIONOXKEHHBIE JTOTATKH.
BHYTpeHHAST TOA0CTE TMAPOMYPTH 32TTOMHEHA MACTIOM.

Hpuuuun neficteus reapomydTel Takos. Hpr BpanieHHK KOJMeHYA-
TOrO Bana EBKFATEAS Maclo oI JeHCTEMEM HEHTpoOEXHOM CIWIBI TTo-
CTYIAST K HADYKHOI YacTi Hacoca, BOaLeiCTRYeT HA MOTIATKN TYpGH-
HBl M TIPUBOINUT €€ BO BPaHICHHE.

M3 TypGrHbt MacRo CHOBA fIOCTYIIAET B HACOC, CO3XABas TIPH 5TOM
KpPYT ero LUUPKYJISHuH, YeM U ofeciieydBacTcs nepefavya KpyTalero
MOMEHTA OT JBUTaTes K TPAHCMUCCHH.
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s rugpomydTe XapakTepRO
TO, YTO OHZ He H3MEHMAET 3Haue-
3 HHE KPYTSIIETo MOMEHTA HpH €ro
Tiepeade OT NIBUTATEI K TPEHCMHEC-
CHH.

2 Pexum paboTH THIPOMY(DTE
XapaKTepH3YeT ee MepeIaTouHoe OT-

HOLIIEHHE

}\ 4 i]‘M =
TAE @, 0, — VYTIOBLIE CKOPOCTH
Puc. 5.1, Cxema ruzpoMydTeL COOTBETCTBEHHO TYPOHHEI M THADO-

] — xomeHuaTMii pan asuratens; 7 — Hacoca THAPOMY(TEL
TYPOHHHOS Koneco; J — HACOCHOE KO- Qb6a3aTeIbHBIM YCTOBHEM pabo-
neco, 4 -— MepBHUHBIR Bal Kopobx#  gp THAPOMY(DTHL ABALETCA HATMYUe

i
ml{

Tiepenay B Helt cKobXeHUs. Ero BemuuuHy
S %, onipenensior no gopMyne
S = 22721100 = (1 - i, )100.

Wy

ITpr remopsmxkHol Typbune S, = 100 %, uro oTBevaeT cmyyaw
TIOTHOTO CKONBXeHHA. TIpH Bo3pacTaHUK YTIOBOH CKOPOCTH TYPOUHEI
CKONBXEHHE YMEHBIIIASTCH, K €r0 HAMMEHBIHAA BEMHYKHA COCTABNSET
2..3%.

BerencTeHe HAIMYMA CKORBXEHNUS KPHBAT KPYTAILIETO MOMEHTa CKO-
POCTHOH XapaKTEpHUCTHKM OBUTATENA NP HATWYHH THAPOMY®TE CMe~
miaercs B 06MacTe MEHBIIWX YTRO-
BBIX CKOPOCTEH KOJERYATOTO Baja.

Ha puc. 5.2 npeacTaplieHa TIro-
Bas XapakTepUCTHKa aRTOMOOHIS ¢
reapomydToi. Qs cpaBHEHUA
UITPHXOBBIMH JIMHUAMH Ha PHCYH-
Ke NTPUBEIeHA TATOBas XapaKIeprc-
THKA aBTOMOOKIS Ge3 THEPOMYdTHL

M3 prcyHKa BROHO, UTO THIOBO-
CKOPOCTHEIE CBOHCTBA ARTOMOOMNS
Ip¥ HANWYHH THAPOMY(DTH H3Me-
HSIOTCS TOJBKO B ODJIACTH MaJbIX
v 3HaYeHuH YIJIOBOH CKOPOCTH KONCH-
Puc. 5.2, Tarossie xapaxTepucTuky 14TOMO Balla ¥ BO BpEMsA TPOTaHMA

apToMObMIeH © rmpo]\,{y@r{)ﬁ ABTOMOGIUTA C MECTa. CJIC,I[OB&TCHB-
{cnnolHse THHUK) K Ge3 Hee  HO, THAPOMY(TA ITO3BOAET NCTIONG-
(IETPHUXOBLIC THHKH): 30BATE GONLIUOE 3HAYCHHES KPYTALLE-
1—III — nepeaauu r'o MOMEHTA IBUTATENS B HAYANE pas-

P-r.il I
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roHa Wi npH IBHKEHHUH ¢ O4YCHDb MaTOHI CKOPOCTBIO.. 310 obecmeynBaeT
TJIABHOE TporaHye aBTOMACHIS ¢ MecTa Ha JII0GOoH nepeaade ¥ UCKIIO-
qacT NMpeKpalHeHHe paﬁom{ ABHIATENd TIpH OCTAHOBKE apromMobwisa ¢
HEBEIKITKMEHHBIM CIIEIINEHRHEM.

5.2. N'vapotpascdopmarop

I'maporpaHchOpPMATOD YCTAHABIHBAKOT B TPAHCMHECCHH @BTOMOGH -
18 0OBIMHO COBMECTHO ¢ FIaHeTapHOM KopoOKOH mepenay.

Benyiuast yacrb rMaporpaHcedopMaropa (puc. 5.3) — Hacoc 2, xe-
CTKO COeZMHeHHBH ¢ XoneH4aThIM BaNOM O HOBUIATeNA, & BeooMad
yacTs — TypOuHa [ — ¢ BanoM tpaHcMmucceuu 3. Mexny HacocoM 1
TypOHHOMN ruaporpaHcdopmaropa Ha Mydrre csoborHoro xona 4 ycra-
HOBREH peakTop 5, ofecleYHBAOILMH NMRABHEIM K Oe3yrapHEIM BXOX
MACIa H3 TYpOHHHE B HACOC M CYIIECTBEHHOE YBEeNHYeHHEe TiepesaBae-
MOTO KPYTHIIETO MOMEHTA.

XapaxkTepHoH 0COBERHOCTHIO THApOTpaHCchOpMaTOpa ABIAETCS H3-
MeHEeHHe 3HauYeHHUs KPYTAIIEro MOMEHTA INIPH eTo flepesade oT JRATaTe -
ng X TpaBcMuccHnr. CBolicTBa THApOTpaHC(hOpMAaTopa OLEHHEBAIOTCS ET0
Oe3pasMepHOH XapaKTepHUCTHKOMN, KoTopas mpeJCcTABTeHa Ha puc. 5.4
(N1 CpaBHEHHS INTPHXOBEIMA JNHHHAMH TIOKA3aHA XapaKTepHCTHKA
TEAPOMY(DTH).

BeapasmepHas xapakTepHCTHKA TIpEICTABISIET COG0H 3aBUCHMOCTH
xoatipuIdeHTa TOJIE3ROIO JEWCTBHS 1), KO3 dHIEeHTa TpaHCHOD-
MalMH &, 1 Ko3hhuiHeHTa KPyTAIIETo MOMEHTa HAC0Ca A, OT Tiepe-
IATOYROTC OTHOLeHHsS rugpoTpaHchopmaropa iy,

BeapasmepHas xapaKTepHCTHKA
MMAOPOTPaHCHOPMATOPA OTIPEHELIET
Cs IKCIIEpUMEHTANBHO. [Ipn 3toM
KO3 (QHUIHERTH TTOJE3HOre Heil-
CTBHs, TparCGOpMaUuy H KpyTsd-
IIer0 MOMEHTa HaCoCd HCTIONB3YIOT
B Oe3pa3MepHOM BUIE.

PexuM paboTet reapoTpaHcdop-
MaTopa OHpPENeNsAETCS ero fnepena-
TOYHBIM OTHOLUSHHEM

. w [/
irl“l‘=_T: \

Wy

ThE @, —— YITIOBas CKOPOCTb TypOH-

HBI; &, — YIVIOBAsl CKOPOCT HACOCA. Puc. 5.3. Cxema rnporpaHchopmMa-
KoadpunueHr rpaHchopMaivy Topa:

XapaKTepU3yeT CTellelb yBenuuenusd | — Typbuua; 2 — Hacoc; J — san

KPYTALIETO MOMEHT4, [IEpPENABAcMO- TpatcMHuccud; 4 — MydTa cBobonHoro

X Xxopa;, 5 — peakrTop; 6 — KoJieHyarwil
TO MHAPOTPAHC(OPMATOPOM: BAN ABMTATENA
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B yKa3aHHOM BEIPAXEHUN
M.y = hopx@? DY — KDYTAUIMH MOMEHT Ha BAXY TypOUHBI;

M, = A, pywi DS — KpyDsumulil MOMEHT Ha BaJly Hacoca,

e D..— akTuBHBIYK (HanboAsIINH) AHaMeTp THApOoTpaHcdopMaTopa,;
Py — TAOTHOCTS XHUAKOCTH (Macma) B THEpOTparcopMaTope; by, —
Ko3bDUIIHeHT KPYTALUETO MOMEHTA Hacoca; A, — KO3 GULIKEHT Kpy-
TALIEr0 MOMeHTa TYpOHHBL.

Hnsa ruapoMy®dTh KosddumeHT TparchopmMauni &, = 1, TaK Kak
KPYTALIME MOMEHTH Ha BATaX Hacoca U TypOHHEI paBHEL (M, = My,).

KoapdbuirneHT noneasoro qeficTerA TMAPCTPaHCHOPMATOPa Xapax-
TEPH3YET €ro IHepTeTHYeCKHe CBOMCTRA!

o N Moo
IT TT*IT1

N, Mo,
rae N, — MOIMHOCTb, ITOABOAMMas K Hacocy; N, — MOIIHOCTH Ha
Baury TypOHHE runpoTpaHcdopmMaTopa.

OCHOBHBIM HEZOCTATKOM I'HAPOTPAHCHOPMATOPOB SBISIETCA TO, UTO
OHM UMEIOT 3HaYuTeaAsHO Merblunit KITM, HeM cTymieHUaTHe MexaHu-
yecKyue KopoOKy nepenad. Tak, Hanbonviume aravenus KI1J rmapo-
tpancdopmaropa (0,85...0,92) mocTHRUME TOTBKO TIPH ONITHMATh-
HOM IrepenaroyHoM oTRowenny (0,7...0,8). Hpu apyrux nepeaarod-
HBIX OTHOLHEHWSX, GONBIEKX WKW MeHbIMX offTUManisHoro, KITJI rua-
porpaHcdopmaropa BeICTPC YMEHBIIIAETCS.

KTLI reapomydTe

_ 9 _

My = =
ml‘l

fo-

Chenopatensho, APH BO3pAc-

Ny M TAHUH YITIOBOW CKOPOCTH TYpOH-

krr uot KITO ruapoMydTe yBenuYM-

by Vi BAETCH NIPSMO TIPOTIOPIIHORATEHO

'};’“ ge TepeJaTOYHOMY OTHOIIEHHIO,
" g YTO BHIHO Ha pUc. 5.4.

// Koy Puc. 5.4. beapaaMepHbIe XapaxTepuc-
T oy THKH ruiporpaHcdopMaropa (crnol-
Hble JWHKH)} ¥ THADOMYQTE (LITPH-

XOBBIE NTMHHHK)
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Koaddunment KpyTaiIero MoOMeHTa Hacoca TeapoTpaHcdopMaro-
pa A, ONPEReNIsIeT MPO3PAaYHOCTL TMAPOTpaRehOpMaTOpa, T. €. ero CBOM-
CTBO M3MEeHATh HATPY3KY Ha B&JIY HacOCA B 38BUCHUMOCTH OT Harpy3ku
Ha BaTy TypOHHLI.

TuppotpaschopMaTopst MOryT OBITh DPO3PAYHEIMM W HEHPO3pay-
HBIMH.

TIpH HMCIIONBE30BAHMUM HENPOIPAHHO20 2UCpompancopmamopa u3me-
HEHHE COTIDOTHRIEHM K NBMXKeHUIO aBTOMODUNS He BIHJeT Ha PeXUM
paboTHI ABKraTens (A, = const). B 3ToM cy4yae pexXuM paboThl ABUIaTE-
JIs1 3aBUCHT TONIBKO OT XavecTBa TOpIoYeil cMecH, TOCTYTIAKILEH B ero
HIWIHHADEL.

Y Henmpo3pauHore ryIporpalchopmaropa KoahdULIMeHT TpaHe-
dopMauyH coctasnger 3...4, T. e, iepefaBaeMBIM XKpyTsiiunilt MOMeHT
yBeJIMUNBAETCA B 3 — 4 paza, 310 OperHMYILECTBO HeIIPpO3PAUKBIX T -
poTparcOpMAaTOPOR CIIOCOOCTRYET HX IIMPOKOMY NPHEMEHEHUIO Ha
TPY3OBBIX ABTOMOOUISIX GOJBIICH TPY30NMOABEMHOCTH M Ha aBRTOOY-
cax.

B crnyuae mpUMERCHHS HPO3pauHozo sudpompancopmamopa n3Me-
HeHHE COIPOTHUBICHHS ABMKCHIIO ABTOMOOW/IA BBI3BIBACT H3MEHEHME
pexaima pabOThE! IBUTATENS AaXKe IIPH IIOCTOSTHHOM KOJXHYECTBE TODIO-
yell CMECH, NOCTYIIAKILIEN B BIWIHHEAPE (A, # const). IIpu yBennyeHUH
COIIPOTHBACHAS ABMXEHHIO YIJIOBAS CKOPOCTE HACOCA IPO3PEYHOFO
rHApoTpaHchOpMATOpa H, CAEKOBATENRRC, YITIOBasd CKOPOCTE KOJEH-
YATOrO BafAa JABHWIATE/s] aBTOMATHMECKH YMEHBLIAKTCSA, 8 KPYTHUIMH
MOMEHT ABHIATEIA Bo3pacTaeT. IIpy YMeRBIHEHMN CONPOTUENCHHA IBH-
KEHHIO YIJIOBAS CKOPOCTE KOJIEHYATOrO BaNid M CKOPOCTH ABMKEHUA
aBRTOMOOK/IA ¢ HPO3PAYHBIM FHAPCTPAHCHOPMATOPOM aBTOMATHYECKH
YBEJTHYHUBAIOTCS,

Y npospayHsix ruapoTpaHcdopMatopoB Koadodruuent TpaHcdop-
MalHH cocTapnster 2,2...3,0, T.e. mepegaBaeMpIit KPyTHUIHA MOMEHT
BO3pacTaeT B 2 — 3 pasa. [TosToMy fpoapauHsie THOPOTpaHCHOPMAaTo-
DB TOAYIHITH GONbIlIee PAcTIPOCTPAHEHHE HA TeTKOBBIX aBTOMODIIAXN.

CreneHs MPO3payHOCTH THAPOTPaHCchopMaTOpa OIIpeensercs ce-
AYIOUIMM OTHOIIEHHEM:

A

H
TOE Aymax — MAKCHMANBHOE 3HAYEHHE K02(DOUIIHEHTA KPYTALLETO MO-
MEHT& Hacoca, A, — 3HaueHue Koad@ULMeHTa KpYTAIIEre MOMEHTa
Hacoca opu k., = 1.

Ecmue I1 = 1,0... 1,2, o ruaporpanchopmarop HenpospadHeiit. [Ipn
IT > 1,2 runporparcdopMaTop ApO3PavHLLl.

Fuapomydra B cTyneH4Yaras MexaHu4Meckass KopoOka nepemay sB-
IAIOTCA TIPO3PAaYHLIMK, TAK KaK NOJHOCTBK) MEPenaloT Ha KOJdeHYA-
ThIH. Bajl JABUrATeNd MOMEHT CIJIBI CONPOTHEIERUS, TTPHIOXKEHHEIN K
TPAHCMHKMCCHH.

b
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5.3. MNokazaTeny TArOBO-CKOPOCTHLIX CBOWCTE aBTOMOOMINA
¢ rngponepepavei

Pacyer mokasateneit TATOBO-CKOPOCTHBIX CBOMCTR aBTOMOGHAS ¢
THAponepeaauei Goee CHOXKEH, UeM ¢ MEXaHKUECKOM TpaHCMUCCHEH,
M3-3a OTCYTCTBHS XECTKOM CBS3M MeXIy KOJMEHYATLIM BAJIOM ABUTATE-
JIS ¥ TpaHcMuceHedt aBToMOOII.

Jna pacuera nokazatenet TAr0BO-CKOPOCTHBIX CBOHCTE aBTOMOOH -
79 ¢ THAponepenadel HeoOXONMMO OTIPEACNKTEL ¢0MaCTh COBMECTHOMH
paboThI IBUTATENA U THApOoTpaHchopMaropa. HostoMy pacuet 00blyHO
BRITIONIHRIOT IpadoaHatUTHYECKHM cnioco0oM B TaKOH Ioc/ieI0BaTeNb-
HOCTH:

= CTPOSAT HATPY3OUHVYIO XAPAKTEPHCTHKY CUCTEMBI ABMTATENB— I'HA-
poTtpaHcgopMarop (prc. 5.5). C 371001 Lenbio 3aAa10T Kakoe-iubo 3Have-
HHE TEPeNaTOYHOTO OTHOIIEHHA THApPOTpaHcGopMaTopa iy M 1o Oe3-
pa3MEPHON XapaKTepUCTHKE MMAPOTpaHChOpMaTopa CIpeIeistoT COoT-
BETCTBYIOIINMI Ko3(h(OUIIHEHT KPYTALETO MOMEHTZ Hacoca A,. 3areM
330a10T HECKONLKO 3HaYeHKH YIIOBOKE CKOPOCTH Hacoca o, B 1o Qop-
MyJTe IO KPYTAIIEro MOMEHT2 HA Bamy Hacoca M, OIpemenfioT ero
3HAYEHHSA IS BRIOP2HHOFO MMEPEAATOMHOTO OTHOIIEHHWS THEPOTPAaHC-
¢opmaropa. [To HafiTeHHLIM 3HAYEHUSIM CTPOST KPHBYIO KPYTSIIETO MO-
MEHTA Hacoca Ha rpadHKe CKOPOCTHOM Xa8paKTepHCTHKY ABMTaTeNsl. AHa-
JIOTHYHO CTPOST KPHBbIE KPYTAIIETO MOMEHTA Hacoca UL IPYTHX [IEpe-
JATOYHBIX OTHOLLCHIHA THApoTpaHchopMAaTOpa. TOUKH TiepeceyeHUA Kpy-

M,
My

Wy (mH = ;e}

Piic. 5.5. HarpysouHas XapaKTepPHCTUKA CHCTeMBE ABHIaTeNhb — TMAPOTPaHC-
dopmarop:
fy— i — 3HAYEHHA MEPEAATOYHEBIXN OTHOLUIEHHH THApPOTpaHchopMaropa; o, —a, —
3HAYEeHHA YIROBCOH CKOPOCTH HAacoca TMRpoTpaHcdopMatopa;, M — 3HayeHue Kpyra-
IHETO MOMEHTA HAa BTy HACOCA THEPOTpaHCOPMATOPa, COOTBETCTBYIOICE o
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BBIX KPYTALIKX MOMCHTOB HaCOCa M EBHrarciiid OIIpeacisaoT obracTs Co-
BMECTHOH paloThl ZBUrarenst ¥ rudpoTpaHcdopMaTopa;

+ UCTIOAB3YSA 3HAYCHUS YITIOBOM CKOPOCTH o, ¥ MOMeHT2 M, oTBe-
Haile TOUKaM I[NEPECCUCHNUA KPUBEIX MOMEHTOR HACOCR MH H ABHTa-
tens M,, 0 COOTBETCTRYICILIEM (BopMyiaM ONpee/sioT YINIOBEIE CKO-
POCTH @, M KPYTALME MOMEHTH My, Ha Baly TypGuHel. IIpy atom
sHaueHusa Ko3ddunmuenta TparchopMaim k. OepyT M3 GespasMep-
HOl XapakTepHCTUKH THAPOTRAHCGHOPMATOPA IR COOTBETCTBYIOIIMX
MePCOaTOUHLIX OTHOLLEHHIA;

+ OTIpENeNHUB 3HAYeHUS YTHOBOMH CKOPOCTH 0, ¥ KPYTHALLETQ MOMEH -
Ta My, HAXOAAT MOILHOCTEL Ha BaJTy TYPOMHEI Mo dopmyne

M

_ Myl
e 1000 °

« CTPOSIT Fpad¥K BEIXONHOMK XapaKTePHUCTUKH CHCTEMET IBUTATENE -
raapoTpanchopmarop (puc. 5.6);

+ TIOMB3YACH 3THM TpadHKOM, IPpOROAAT PACYETHI ITOKA3aTeNneH TI-
TOBO~CKOPOCTHBIX CBOMCTB 8BTOMOOMAS C TMApPONEpenadeil Tak xe,
KaK ¥ s apToMoDrIE 63 ruaponepeayn, T. &. Tio TeM Xe dhopMynam
¢ TOH JTHUib pa3sHUIEeH, YTO BMECTO YITIOBOU CKODOCTH @, ¥ KpPYTHIlIE-
ro momeHta M, asurarens B OpMyTEl TIOACTABIAIOT YTIOBYKD CKO-
POCTE @, M KPYTHIUUH MOMEHT M, Typbunsl. Hampumep, cKopocTh
ARTOMOOKIS ¢ TMAPOIEpenadei, Km/ .

N

v=3,6n .

T

Tarosas cyia Ha BEIYLLIHX KOJECAX ABTOMODHIIS C TMApOnREpeaayei

P Myt
) = PP TP

rK

Onpegemis 3HAYCHUS TATOBONA CUNHEL My
Ha BeOVIEHX KONECaX aBTOMOOHIA ¢ My
FHApOIEpEesAdeid IPH PaSTHYHEIX CKO- N
POCTSIX JBMKCHHS Ha pasHbIX mepcaa- R4
4YaxX, CTPOST €ro TITOBYIC XapakKTepHC-
THKY.

JHHAMHYECKAa XapaKTepHUCTHKA,
YCKOPEHHE, BpEeMd H TTYTH Pa3roHa as-
TOMOOHIA ¢ THIpOTpaHChOPMATOPOM

PACCUMTRIBAIOT TIO TEM Xe dopMynam, M

YTO M U151 ABTOMOGIISE ¢ MEXaHHYEC- v
Kot TpaHcMuccHedt. OfHako B uX ¢hop- or
MyITsl BMeCcTO M, ¥ », ABUTATENA BBO-  Puc, 5.6, BeixoaHad xapakTepHc-
AAT COOTBETCTBEHHO M,._.,p H o, TYpOH- THKA CHCTeMBl ABHFATENDL —
HEI rHppoTpaHcdopMarTopa. ruapoTpaHchopMaTop
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OnpefeneHye MOKa3aTeeH TATOBO-CKOPOCTHEIX CBOHCTE aBTOMO-
6unA ¢ rHApoMYQTOH RBITIONHHIOT TIO TOMH XKe METOIWKEe, YTO W NS
apTOMOOHISA ¢ TEApoTpaHchopMaropomM. B cBa3u ¢ TeM 9To Ko3dhdpu-
HeHT TpaHchopMankl rHApPOMY(PTHL &k, = 1, pacyeTsl OKA3BIBAKOTCA
IpoLIe, YeM IS aBTOMOOWIS ¢ rtuaporparchopMaropoM. ONHAKC OHH
CIOXHEE, YeM JUTA aBTOMODKIE ¢ MeXaHHUeCKO CTyIeHYaTol TpaHe-
MuccHell.

5.4, BnusHve ruaponepegayy H3 TArOBO-CKOPOCTHBIE
CBOWCTBA aBTOMODBUNA

BrusgHue ruapoTpaHcgopMaTopa Ha TATORO-CKOPOCTHBIE CBOMCTRA
aBTOMOOKAS MANIOCTPpUPYIOT pHc. 5.7—5.9, Ha KOTOpPBIX IIpeACTaBIIE-
HEBI TATOBAA M JHHAMHYECKas XapaKTepHCTHKH, a TAKKe Ipaduk yCKo-
peruit aBromMobHAs ¢ THapoTpaHchopMaropoM. [Iis cpaBHeHHS Ha
PMCYHXaX LUTPMXOBBIMHK NHMHHSME TOKA3aHBl TALOBAsS M IHHAMMWYEC-
Kas XapaKTePHCTHKH M YCKOpPeHHS aBTOMOOWIS CO CTYNIEHYATOM Me-
XaHHYeCKOH KopobKoit nepeaay.

W3 npeacramieHHBIX PUCYHKOE BHAHO, YTO 3HAYCHHS TATOBOH CHIIBI
HAa BeAYINMX KoJecax, JHHAMIYCCKOTO (axTopa 1o THre K YCKOpeHHH
pa3ToHa aBTOMODHNS ¢ rHAPOTPAHCDHOPMATOPOM HECKONBKO MeHBLUE,
yeM v aBTOMOOHIS ¢ MexaruuecKol Kopobkoii meperay. 310 oOBICHS -
erca TeM, yto KILX ruaoporpaHcgopMaropa HEHNOCTOSHEH M MMEET
HHM3KO¢ 3HAYEHHE B IUMPOKOM AHAMTA30HE YIIOBBIX CKOPOCTEH, T. €. €10
cperruil KITJI MeHBIIe, yeM y MEXaHMYECKOH KOpoOKH Iepenay.

P Di

T+ v
Puc. 5.7. Taropas xapaxTepHCTHKA Pitc. 5.8, IuHamtuecKan XapaKTepyc-
asroMobinig ¢ rugpoTpaHcopMa- THKZ aBTOMODMAA ¢ TMAPOTpaHcdop-
TopoM (COMOILHBIE NHHHH) H CO MaTOpOM (CIAOLUHBIE JUHHUH) H CO
CTYMEH4ATOH MexaHHYeCcKoH Kopob- CTYTNIEH4YaTOH MEeXaHMYecKOoH# Kopoh-
Kol fiepenad (LTPMXOBHE THHHHU); KOl Tepexad (IHTPUXOBHE THHUH):
I, Il — mepeaauu rugporpaHcdopma- b, II — gepemayst ruaporpaschopMaTo-
topa; I~ 111" — mepenaun Mexanu- pa; I"'—IIl" — nepenayu MexauHYECKOH
qyecKoi xopobxu repenay KopoBKH nepesay
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Puc. 5.9. I'padHK ycKopeHUiT aBTOMODH-
As ¢ THAPOTpaHcPOPMATOPOM (CIUTOHI-
#bie JIHHHH) H CO CTYNIEHYaTO# MeXa-
HUYECKO# KopoOKoit Mepeaay (IUTPHXO-
BBIE THHHH):
I, Il — mepenaun ruAporpaHcgopmarops;
P'—111" — nepepayn MexaHuqecKod
KOpoOKM Tnepenay

" J

Takum 00pasoM, TATOBO-CKOPOCTHBIE CBOUCTBA aBTOMODHIS C THI-
poTpaHchopMaTOPOM HECKONBKO XYXKE, YEM Y ABTOMOOHNSA C MeXaHU-
4yecKolt KopoOKoi nepenay.

5.5. TloxaaaTenu TOMNAMBHOM 3KOHOMWYHOCTU ABTOMOGUNA
¢ rmapenepesaven

Hannuse rumponepenadyy NPUBOIHT K JOMOIHHUTENBHEIM [IOTEPAM
MOLLHOCTH B TPAHCMUMCCHY aBTOMODINIA 1O CPABHEHHIO ¢ MEXAHHIEC-
KOH CTYIIEHYATOH TpaHCMMCCHel.

C yyeTOM TOTEPE MOIIHOCTH B THAPOMEpeRade YpaRHeHHE Pacxona
TOTITHEA MOXKHO 3ailCATE B CRCOYIOIIEM BHIEC:

Gn=—3" (N, +N,+N,),
36”91“1‘[}’1:‘1‘
HITH
G =B (P +P+ P,

36 000, MM

rae 1, — KIIJ ruapotpadcgopmaropa.

Js onpefenreHHs NokKasatexeil TOMMHBHON YKOHOMWYHOCTH 2BTO-
MOOUIS ¢ TEOpoTpaHChOpPMATOpOM HEOBXORMUMEI Ge3pa3MmepHas Xa-
PaKkrepuCTHKA TEApoTpaHc(opMaTopa H MOMYYEHHLIC 3KCIIEPUMEHTTb-
HO 3aBHCHMOCTH 3(P(hEeXTHRHOTO KPYTLILIETO MOMEHTA ABUTaTena M, ¢
YaenpHOTO 3peKTUBHOTO pacxoia TOIUIMEA g, OT YIROBOH CKOPOCTH
KONeHYaToOTO BAIA ), IIPYU PA3HOl CTEMEeHUN UCMTONB30BARNUA MOIIHOC-
TH neuratens WM.

Ilpy HATMYMKM YKa33HHBIX JAHHBIX CHAYadd CTPOAT HATPY3OUHYIO
X3@paKTepHUCTHKY CHCTeMBlI JBUTATeNb — THAPOTpaHCOpPMATOD TIPHU
PasmMYHBEX 3HAUCHUAX M. AN 3700 NpUMEHSIOT PACCMOTPEHHYIO BRIILIE
METONMKY ONpeNeIeHK s ITOKa3aTeNel THIOBO-CKOPOCTHBIX CBOMCTB aB-
TOMODUAA C MBApONepenayei.
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Ha Harpy20uHoi XapakTepHcTHKE CHCTEMEI IBUTATEND ~— TMEPOTPAHC-
dropMaTOop IS KaKHoM TOMKK NepeceveHns KPUBBIX MOMCHTOB M, 0B -
ratens 1 M, Hacoca M3BeCTHR] NEPeaaTOyHOe OTHOWEHHE THIPOTPaHC-
opMmaropa i, XpYTAILIUIE MOMEHT M, ¥ YII0Bas CKOPOCTD ), HACOCA.

JInst Bcex TOUEK MepeceYeHns] KPHBLIX MOMEHTOB M, 1 M, TI0 M3BeCT-
HEIM 3HAYEHUAM YITIOBOH CKOPOCTH HACOCa OIIPEIC/IIOT YIIOBLE CKO-
pOCTH TYPOMHEL M COOTBETCTBYIOLIHME CKOPOCTH ABHXKEHMUA aBTOMOON -
qi. s 3TEX xe TOYEK TiepeceyeHusl, MCTIos3ys De3pasMepHyio Xa-
PaKTEePHUCTHKY THApOTpaHchopMaropa, TI0 MU3BECTHBIM 3HAYCHHAM
MepelaTOUHRIX OTHOUICHHH i, HaxousT koadounueHT TpaHchopma-
HHHA THAPOTpaBcOpMaTopa k., W Jajee Mo M3IBECTHBIM 3HAYERHUSIM
MOMEHTa Hacoca M, ONpeieRsaoT MOMeHT Typduuel M, 3Had Mo-
MEHT TYPOMHEI, PacCUHTHIBAIOT 3HAUECHNA TATOBOM cUnel P, Ha Bemy-
IIMX KoMecax asToMobsg.

ITpu onpeseneHun yiuenbHOro »h¢heKTHEHOTO pacXxola TOIUIHBa
KpOMe YIIOBOH CKOpPOCTH KOJEHYATOro Baja o, HeoOXOA¥MO 3HATDb
3 GeKTUBHYIO MOILHOCTE KBUTATENS NN, 3aTPaUMBaeMy0 Ha TIPEONO-
JeHHE CIIT COTPOTHURICHHA NBHXEHHIO aBToMobms. JInd HaxoxneHus
N, ¢ y2eTOM P2CCUMTAHHBIX 3HayeHHMI THroBOl CHABl P HCIIONB3YIOT
cleNyolliee BREpaXKeHUE!

N, =—bv
10000,y

TToncTasHp HaliieHHBIe 3HAYEHNE VAEABHOTO 2 QEKTHBHOTO pac-
X0I2 TOTIIMBA B YPABHCHME pPacxCOHa TOIUIMBZ aBTOMOOWIS € THAPO-
TpaHcdOpMaTOpOM NpH PaBHOMEDHOM HBHXEHMH M Pa3lM4YHBIX CO-
MPOTHUBICHHAX JOPOrH, ONPERCISIOT YTEBol pacxon ToriMea. 3aTeM
CTPOAT TOITUBHO-3KOHOMHUYCCKYIO XapAKTCPUCTHKY aBTOMODMIS Ha
BERICIIIEH Tepenaye,

TIp# OTCYTCTBHH SKCTIEPUMEHTANBHEIX JAHHBIX 00 YHeTsHOM 3¢hdeK-
THBHOM PACXOJe TOIEMBA ero 3HAYEHUA ONPEREISIOT PACHETHEIM ITYTEM
H CTPOS#T TOILTHBHO-3KOHOMMYECKYIO XapaKTePUCTHKY aBYOMOOWIS C
THAPOTPaHCOPMAaTOPOM, HCTIONB3YS paHee OITMCAHHYI0 METONUKY IS
aBTOMODMIIA C MEXaHWYeCKOH CTYTIeHZaT0H TpaHCMHUCCHE.

5.6. Bnunanne rngponepegaunt Ha TONMUBHYK 3KOKOMWYHOCTH
agromobunsa

BrnusHue runporpanciopMaTopa Ha TOIUVIMBHYIO 3KOHOMUYHOCTE
ABTOMODMNSA WUHIOCTpUpYeT pUc. 5.10, Ba KOTOpOM TIpHBENeHa TOIT-
JUBHO-3KOHOMKYECKAS XapaKTEPUCTHKR aBTOMOOWIS C' THAPOTPAHC-
dopmaTopom. [List cpaBHEHKA HA PHCYHKE LITPHXOBBIMHK THHHAMHE [10-
Ka3aHa TOIUIMBHO-3KOHOMHYECKAsA XapaKTEepUCTUKA aBTOMOOHUIS €O
CTYTIEHYATOl MEXaHHYeCKOH KOpoOKOH nepeaay.
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Puc. 5.10. TonmmKBRO-IKOHOMUYECKHE dnk
XAPAKTEPUCTHKKY aBTOMODWIICH ¢ THa-
pOTPAHEHOPMATOPOM (CIUIOHIMBIE TH- ¥3 - \\
HUM) M CO CTYIEHYATOi MeXaHudec- w2 tal
xoil KopoOxoil nepenad {(WTpHXOBRIE v = /,\
JIKHKHK); —

W1~ y3 — K03(hOHUHEHTHl CONPOTHRIE-

HHA PANHHHBIX KOpOT W< ya<w

t
M3 pucyHKa BHEHO, YTO NpH OQMHAKOBBIX AOPOXHEBIX YCITOBWAX
pacXon TOIUIHBA ¥ aBTOMODMNA € FUAPOTpaHchopMaTOpOM HECKONTEKO
BHILIE, YEM ¥ aBTOMOOMIS ¢ MEXAHMYECKOH KOpoOKoil mepenad, DTo
MOXHO OOBICHUTE cpaBHHTeNbHO HH3KHM KII[O ruaporpancgopma-
TOpa ¥ BENMAHHEM Ha ero 3HAaY€HWE CKOPOCTH ABIDKEHUS aBTOMOOKN.
Taxum oOpazoM, TOTINHBHAA SKOHOMHYHOCTE ABTOMOGIIIA ¢ TUI-
poTpaHChHOPMATOPOM HECKONBKO HHXE, YeM Y aBTOMOOHIA CO CTy-
nenyaToil Kopobkoit tepepad. Kak nokasany uccnexyoBaHug, B O0Ab-
LIMHCTBE CJIyYaeB pAcXOf TOTUIMB2 ¥ aBTOMOBWIeH ¢ rHiponepenavcit
Ha 3...7 % npesnilllacT pacxo/ TOILTHBA ¥ aBTOMOGUREH ¢ MexaHndec-
KOl TpaHcMHUCCHeN.

5.7. AloBbitiesne TArOBO-CKOPOCTHLIX CBOACTE M TONSIMBHOW
IKOHOMHUMHOCTH aBTOMOGKMNA ¢ rMgponepegaden

Ina yayqideH:Hsa TAropo-CKOPOCTHRIX CBOMCTB 2BTOMOOIUIEH C THII-
pornepenayeit Heobxomumo nmossicuTs KITJ ruaporpaHchopMaTopos,
T.&. YAYILIMTE MX TIpeodpasyiuue cBoicTea.

C 370# HENBIO r¥ApOTPaHCOPMATOPH, YCTaHaBIMBaeMbie HA aB-
TOMOOHMAX, N3rOTABAMBAKT KOMNNEKCHBIMH, MHOTOCTYIICHYATEIMH 1
OMOKHpYEMBIMH.

Komirexchplit runporpancgopmarop. [py cooTBETCTBYIOLIEM [1€-
PenaToYHOM OTHOIEHHM KOMITIEKCHbBEHT rMAporpaHcdopMarop repe-
XOINT HA peXHM paGOTsl ruapoMydTHL, BCACACTRHE YETO YIVILIAIOTCA
€ro ripeodpasyioline ¢BONCTRA,

Ha puc. 5.11 npencrasneHa XapakTepyUCTHKA KOMITIEKCHOTO THAPO-
Tpa"chopMaropa.

FIpu koaddbuimenrte TpaHchopmanum k., > 1 MydTa csoboaHoro
X0na KOMIIJIEKCHOTO THAPOTpaHChOpMaTopa 3aKITHHEHA W POTOp He-
nmogeuxeH. B 3roMm ciayvae usmeHeHue KITH ruaporpancgopmMaropa
XapakrepusyeTca TUBHCH OA KpHBOI 7. [1pu nepenaToyHoM OTHOLLE-
HHUH {i,, COOTBETCTRYIOUIEM KoadhdunuenTy TpaHchopmanuu k. > 1,
MydTa CBOBOAHOrO X0 PACKRWHUBAETCH (TO4YKA A}, ¥ peaKTop Bpania-
€TCst BMECTE ¢ TypOMHBO#, He 0Ka3bIBast RIMSHNS Ha LIMPKYRALHIO MAca.
TuaporpancdopMaTop MEPEXOIUT Ha pexXuM paboThi THAPOMYMTH, ¥
uaMeHeHue ero KIT xapaxrepuiyeTcs oTpe3koM AF npaMoi np,.
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’;g:ir N Puc. 5.11. XapaxTepHCTHKA KOMIUIEKC-
n 5 HOTO THIpoTpaHchopMaTOpa;
irts
A ! A — Touxa nMepexona rUIpPOTPARCHOPMATO-
A ! pa Ha pexHM paGoTsl FHAPOMYPTHL NpH Ae-
20 ! PedaTOuYHOM OTHOUEHHH i B — Mpeners-
Mg, * P Had TOUKA NADAKTEDUCTHKH
/’I : :
e : !
i ke ! |
A L
- ! |
e | |
__/’ : kr-r: I N
(4] at k
er lIT

TaxuM 00pazoM, ¥ KOMITIEKCHOTO THAPOTPAHCHOPMATOPA 3aBUCH-
moctes KITJI oT nepefaTouHOTO OTHOLESHHA TIPEACTABISLET COGOH J0-
Manyio nuH#I0 OAB. BenencTeie sToro ipyl GONBINKX TIEPEAaTOYHBIX
OTHOUIEHUSX, T.€. TIpK BOMBIINX CKOPOCTAX ABHXKEHMUS aRTOMOGHI,
sHaueHHe KITJ KOMITeKCHOro THApOTpancdopMaTopa He yMeHbIa-
€TCH.

Muoroctyneruatsiii ruapoTpatcopMaTop. o cpaBHEeHEIO C© KOM-
fUIEKCHBIM TEAPOTPRHCGOPMAaTOpOM MHOTOCTYIIEHYATHR THOPOTpaH-
cdopmarop obanaeT enie JYUIIHMH TTpecdpasyionuMHi CBOHCTBAMMU.

B Kpyre HHpKyISIHMM Macna THApoTpaHcopMaropa (puc. 5.12) Mexmy
HacocoM 2 # TypbuHOK [ Ha MydTax ceoboarore xeaa 4 ycTaHaBIIHBA-
0T BMECTO OJHOTO Ba peakTopa — 31 5. Oba peakTopa IpH COBMECT-
Holt pabote obecnieunpawT uameHeRre KITH mo nunrur 04 kpupBoit
1 (puc. 5.13).

KoHcTpyKuug nepsoro peakropa 3 {cMm. puc. 5.12) BeIionHeHa Ta-
KuM oOpazoM (Hpodib JonaTokK),
YTO HPH ONPEOENSHHOM TIepeaaTod -
HOM OTHOIIEHUH i, COOTBETCTBYIO-
meM Touke A {cM. puc. 5.13), Harpy3-
Ka Ha 9TOT peaKTop CTAHOBUTCS pas-
HO# HYIIO. MydTa cBOBORHOTO X012
TMepROTC PEaKTopa MpH ITOM PACKITH-
HHBaeTCAd, K PEeakTOp BpaliaeTcs
BMecTe ¢ TypOHHO#, He OKasniBas
BAWMSHES Ha IIOTOK Machta. Flpu Oonce
BBLICOKHX NEPeNlaTOUHbIX OTHOLICHU-
AIX pabOTAET TOMLKO BTOPOH peakTop.
Hamenenue KIIH ruapotpaHc-
¢opmaropa B ITOM CJAy4Yae Xapakie-

Puc. 5.12. Cxema MHOrocTyneHya-  PH3YCTCA yHaCTKOM Ab KpuBoit 1},

TOTO THAPOTpaHC(popMaTopa: IIpu ompeneReHHOM TiEpEAATOY-
] — Typbuna; 2 — macoc; J, 5 — HOM OTHOLUEHUH [}, (TouKa b) My(-
peakTopsl; 4 — MydTh CEBODOLHOTO Ta CBOOONHOIO X0Ia BTOPOro peak-
Xola TOpa TakKe PACKIIMHHMBAETCA, 1 MHO-
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Puc. 5.13. XapaxTepucTika MHOTOCTY- i

NEHYaToro ruapoTpaHedopmaropa: Ner

Niem
A4 — TOYKa XapakTepUCTHKH, COOTBETCTBYIO-

was MepeRaToyHOMY OTHOLIEHHIO {., B KO-
TopOM Harpyaka Ha peaktop 3 CTaHOBHTCH
paBHOM HyMio, § — TouKa NMEpexosa MdRpo-
tparcopMaTepa Ha pexxuM pabGoTH rHapo-
MyGbTH MpPH NepeaaTOYHOM OTHOLUEHMH [
B — TIpeliesibHAS TOUKE XADAKTEPHCTHRM; 1,
1. — KIII renpotpakcdopmaropa npH pas-
JAYHBIX TIEPERATOYHBIX OTHOLICHHSX

[
i

rOCTYTIEHUYATRIE rUAPOTPAHCGOPMATOP MEPEXOANT Ha pexXuM paboTrn
rnapoMy@Thl (oTpe3ok bB nmpamoit n,,).

TaxumM 06pazoM, ¥ MHOrOCTYTICHYATOrO KOMILAGKCHOTC THAPOTPAHC-
dopMmatopa usMeReHne KIIJ| xapaxkTepHayeTcs JOMaHOR JjiMBMel
OAEB, BCcReNCTBHE Yero paclMpseTcs 00lacTh BBICOKHMX 3HaueHUil
KIIA.

Baoxupyemurii ruaporpancgopMarop. AHATOMHUHO KOMIVIEKCHOMY
H MHOTOCTYIIEHYATOMY THAPOTpaHCGOpMaTOpaM GnoXKupyembIi THil-
DPOTPARCHOPMATOP HOIBOMSAET YAYILIATS TATGBO-CKOPOCTHRIE CROHCTRA
U TMOBEICHTE TOIUIMBHYIO SKOHOMHUYHOCTE aBTOMODIIS,

Ha puc, 5.14 nipureaeHa XxapaxTepHCTHKA BIOKHPYEMOT0 TAPOTPaHC-
dopmaTopa.

Mer
ke

tn
t

Nz

B

Puc. 5.14. XapakrepHcTHKa G6i0KHDYE-
MOTO THApOTpaHchopmaTopa:

A, 5B — touxu, onpesenfoliMe IHARA3O0H Kor
uamererrs KIII ruaporpaHedopmaropa
nocne GROKEPOBAHHA BANOB HAgoca H Typ-
OHHE N1pH NepefaTOYHOM OTHOLIEHMM i1, B —
peneNbHAS TOYKA XapAKTePMCTHKU

q______________
o
i

0

Tlpy onpenereHHOM IEPENaTOYHOM OTHOILUEHHMH !, COOTBETCTBY-
lowem koadgdumenTy TpanchopManuy k= 1, Bambl Hacoca U TYp-
SuHbr runporpaHcgopMaropa GIOKHUPYIOTCS (KECTKO COENUHSIOTCS)
C TIOMOLIBIO CHCIHAaNLHOM DPHKIHOHHOK My(dThH, YTO OTBEYALT TOU-
ke 4 Ha puc. 5.14,

TTocne Gnoxkurpopanns Banos KITJl runporpaHcgopMaTopa Bo3pac-
TaeT oo 1 = 1. MameHenne K1 Gnoxupyemoro runportpaschopma-
Topa B 3TOM CITy4Yae OIIpelensaeTcs JoMaHok nuuueil O45R, tnaroga-
P demy pacluypIeTesl DHANAa30H BHICOKUX 3Hauennit KITM.
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KontpornbHble 80npocs!

1. 'noponepenayy KaKoro THIIE HaXoOaT Hanbosee IHPOKoe NPHMEHEHHE
Ha astromodunax?

2. Ha3oBHTE OCHOBHOM HEAOCTATOK THEpOMEpEaay, HCIIONB3YEMbBIX Ha aB-
TOMOGHIIAX.

3. Kak sanser rugpoliepenaya Ha TATOBO-CKOPOCTHBIE CBOMCTEA aBTOMO-
duna?

4. Kakoe BIMAHKE OKa3bIBaeT THAPOMESPEAAYa Ha NIPOXOIHMOCTE AaBTOMO-
Bunna?

5. Kax BiaugeT rufponepenada Ha TOMNHBHYI 3KOHOMKYHOCTDL ABTOMOBH -
nq?

6. Kakumu criocoGamu MOXHO NOBHCHTE TATOBO-CKOPOCTHBIE CBOHCTBA H
TOILTHBHYIO 3KOHOMHYIHOCTh ABTOMOBHIA ¢ FHliponepeadeft?



6. TArOBbIN PACHET ABTOMOBWUNA

Tsropeii pacyeT yCTaHAaBRHBACT CBA3bL OCHOBHEIX KOHCTPYKTHBHBIX
rapaMeTpoB aBTOMOONMIS, ero ArperaToB 1 MEXaHH3MOB ¢ TATOBO-CKO-
POCTHRIMH CBOMCTBAMH ABTOMOOMIA.

C MOMOILEIO TATOBCTO pacueTa MOXeT OBITE PEIICH TaKKe psn BO-
IPOCOB, BO3HUKAIOIIMX IIPH 3KCIINYATALIKK ABTOMOBOUIIS M CTPOUTENb-
CTBC aBTOMOOMNBHBIX FOpOr. Tak, HanpuMep, TIpU 3KCIUIyaTalluH aB-
ToMOOHIS HEOOXORMMO OIPENEHUTh CPEAHIO CKOPOCTh JABHXEHMS,
Bpems npodera, JOAYCTHMYK HAarpys3Ky Ha aBTOMOGIUTL MpPH JNAHHBIX
HOPOXKHBIX YCHOBHSX, BO3MOXHOCTL €r0 paboThl ¢ MPHIETIOM MJIH
TIONYTIPHUIIENIOM # T.11. B 1opoxdOM CTpOMTENBCTBE HYXXHO BHIOPATE [1po-~
¢uns gopor, BEIUMKHY H XapaxTep VK/IOHOB B COOTBETCTBHH C TATO-
BO-CKOpPOCTHLEIMH CBONMCTBaMK aBTOMOOMAECH ¥ T. 1.

Tsroperit pacyer apTOMOOMIS MOXET OBITH TOBEPOYHBIM H [IPOEK-
TUPOBOYHBIM. T1pH BRITTOMHEHHMH TATOBOTO PACYETa UCTIONB3YIOTCS YPaB-
HeHHMH A8 TOKa3aTeNlel THroBO-CKOPOCTHBIX CBOMCTB aBTOMODMIS,
KOTOpbIE TIpHBEAEHB! B pasi. 3.

6.1. NMoBepoyHbIA TAFOBLIK pac4yeT

PacueT BRITIONHSETCH NS CYIIECTBYIOUIMX aBTOMOOUAEH, OCHOB-
Hbie KOHCTPYKTHBHBIE TIAPAMETPEI KOTOPEIX H3BECTHEL,

[Ient TIOBEpOYHOrO pacyeTa COCTOMT B OIIpeNelleHHH MoKasaTelel
TATOBO-CKOPOCTHHIX CBOMCTE ¥ BO3MOXHOCTEH aBTOMOBIIA.

HcxoaHBIMY FasHBIMH /I TAKOTO pacyeTa SIBRSIOTCS TOJIHAA MAC-
¢a aBTOMOOIIA, Macca aBTOMOOMNS B CHAPSXKEHHOM COCTOSHHU {Oe3
rpy3a, NaccaXUpoB), IOJIHAasg MacCa INPHLEHOB YUIH TIONYIIPHIISHA,
KoJjiecHas hopMyna, paguychl KOReC asToMOOMIA, BHEIHAT CKOPOCT-
Hasl xapaXTepUCTHKa ABUTATeNlH, [epedaToOuHbe 9HCia TPaHCMHCCHY
(xopoOxa Tiepesay, THaBHAsA TIepenada, HOTIOJHKTeNbHEE KOPOOKH ITe-
penau), koa@hHIIMEeHTH YIETa BPAILAIOITUXCE MACC, a3pOAHAMHYEC-
KuKe napaMeTphi aBTOMOOH/IA M EOPOXHEIE YCIOBHS,

B 1oM criyuae, ecny oTmeNbHBIE MCXOABEIE ZaHHBIE OTCYICTBYIOT,
HX MOXHOQ BEIOPATE 10 2HANOTHH C KPYTUMH aBTOMOOKIAMH TOTO Xe
THIla ¥ Ha3HAYCHKA,

OcHOBHBIE 330344 [TOBEPOYHOTO TIAIOBOTO PACYETA CBA3aHB C Of-
peneneHeM BO3MOXHBIX 3HaUYEHHI CKOPOCTH OBHXEHNS aBTOMOGHIA
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B 33JAHHBIX ICPOXHBIX YCROBUAX, MAKCUMARLHOTO IIPEOOASBAEMOTO
COIPOTHBICHHUS IBMKCHUIO, 34(1aCa CHMNBI 0O TATe, KOTOPEIH MOXET
ObITE MCITOMB30BAH AME PasroHa, TPEONQNCHHN TIOALEMOB M IPYTHX
TIPETATCTBHH, a Takke OYKCUPOBKY IIPHIIETIOBR W MORYTIPHULEHOB, M0-
Ka3aTenel NMpUEMHCTOCTH aBRTOMOOMNS (YCKOpPEHHE, BPEMS B ITYTh pas-
roHa). :

PesynsTaToM TOBEPOUHOTC TANOBOTO PACUETA, OLCHHBIIOIIMM TH-
TOBO-CKOPOCTHLIE CBOMCTBA ABTOMODMIA, ABNAIOTCHA rpaduKM Taro-
BOM ¥ AMHAMHWYECKOHW XapaKTepWUCTHK, YCKOpeHUH, BpeMeHH ¥ IyTH
pasroHa apToMOobHIg. CNeAyeT OTMETHTh, YTO XapaKTEpUCTUKHE, KOTO-
DBIE OTIPERE/IAIOTCS HOBEPOUHBIM TATOBBEM PACYETOM, MOTYT OBITh T2KCKE
NOAYYEHH SKCIEePpHMEHTAIBHO MPH MPOBEEEHUH UCTIBITARHN aBRTOMO-
Ouns.

6.2. TIpoekTMpPOBOYHLIA TAFOBLIA pacyver

PacueT IpoBOAMTCA TpUH TIPOEKTHPOBAKUYM HOBEIX MOIEHEH aBTO-
MoOHIeH.

3anaya NpoeKTHPOROUHOTO TATGROTG PACUETA COCTOMT B OTIpeaee-
HWM OCHOBHEIX TIAPAMETPOB IBUTATENA U TPAHCMHUCCHH, KOTOPBEE 00eC-
IEYHUBAIOT MAKCHMMANEHYIO CKOPOCTh JBMXKCHMS aBTOMODMNA 1O 00BIY-
HBIM ZOPOFaM M BO3MOXHOCTb ABMXEHMS NPH IOBRILEHHOM COMpO-
THRAEKHAU AOPOTH.

K onpeaensieMpiM TTapaMeTpaM OTHOCATCS MAKCHMAaNbHaA MOIIHOCTE
Zpurarenst Np,,, YTJIOBas CKOPOCTh ®y KONEHYATOrG Baja NpH MaxcH-
MaNBHOH MOIIHOCTH M TIepelaTOYHBIE YMCNA TPAHCMHUCCHH! INEABHOM
flepefau u,, KOpoDKH fepenad U, ¥ FOTIOHUTENLHON KOpODKH Tepe-
ay iy,

ITpu ipoeKTHPOBARUA HOBOTO @BTOMOBIUIA 3a0210T 3HAUYEHUS PAKA
napamerpos (KITJ TpaHCMMCCHN 1y, PAlHYC KONEC /, M Jp.), KOTO-
pbie BEGHPAIOT HA OCHOBAHHM JAHHBIX O CYIZECTBYIOIMX aBTOMOGH-
JISIX @aHAIOTUTHOTC TUTA, B ¢BA3M C 3THM IepeIaTOUHEIe YHC/Ia TpaHc-
MUCCHH (i, i, Y i) AMEIOT OTPeXeNCHHLI AMATIa30H 3HAYeH K.

Ans Toro 4ToOLI IPABWILHO BHIODATD [IEPEEATOMHBIC THCAA TPAHC-
MHCCHH, HEODXOIHMO 3HATh, KAKOB XapaKTep WX BIHAHMA Ha TArOBO-
CKOPOCTHEIE CBOHCTBA aBTOMOGHIIS,

6.3. Bnuslue nepefaToyHoOro Yncna rnasHoM nepepasu
Ha MaKCHMMaNLHYK CKOPOCTb ABTOMOGUNA

IAng u3ydeHys BIMSHUA EPEATOYHOrO YMCIA IMIABHON Hepefayu
HA MaKCHMaIbHYK) CKOPOCTh IBHXEHHS PAaCCMOTPHM MOLIHOCTHOM 0a-
JIaHC aBTOMOOHISA NP PasAWuHEBIX TEepesaTOYHBIX YHCIaxX [NHaBHOR
nepenauM {puc. 6.1).

Kpusas [ xapakrepuayer N3MeHeHNe TATOBOH MOIIHOCTH Ha BeXy-
UTHX KOIECAX ABTOMOOWIS TIPH TIEPEIATOYHOM UHCIe TaBHOM epena-

108



Puc. 6.1. M'pacduku MOIUIHOCTHOTO §a-
JaHCa aBTOMOOHAS C PajHEIMY Mepe-
JAATOYHBIMHA YHCHAMH IJIaBHO# Nepe-
JayH:
}—4 — KpUBRiE TATOBOH MOIMHOCTH NpH
MepeAaTOUHLIX YHCAaX TMAaBHBEIX fiepejay
Up —dir,: T — By — IHAYECHHA MAKCHMANB-
HOH CKOpPOCTH ABMXCHHUA OpH NEpefaToy-

HBIX SHCAAX FNEBHBIX fIEpeaay ey — Hey

I
1l
1
LN
il
1l
1l
1
il
il
11
1
1l
11
11
1l

vy Uy v

yd, paBHOM u,,. IIpH yKazaHHOM IIEPENATOYHOM YHCNE aBTOMOOWIB
Pa3BUBACT MAKCHUMANLEYIO CKOPOCTh ABUKEHKS ;.

VYMenrlIenne NepefaTouHoro YKCaa MaBHOM [Tepeaays Ao U, (Kpy-
Bas Z) NpUBOAMT K YBeJMYEHHUID MAKCUMATLHON CKOPOCTH aBTOMO-
DI KO v, FIDH TOM X 3HaUEeHHH YIJIOB0W CKODOCTH KOJIEHYATOTO
Baja.

o Mepe yMeHRIIeHEA TIEPEAATOYHOTO Yicia TAABHOH Hepenay
MaKCEMANLHAA CKOPOCTh ARTOMOBUIA BO3PACTAET A0 TEX HOp, MOK:
Kp¥Bag cyMMapHOH MoutHocTH N, + N, 3aTpauMBaeMoi Ha IpeoAo-
JIieHKE COTIDOTHRAEHMA ABHXEHHIO asTOMOOH/IA, He TepeceveT KpH-
BYEQ TATOROU MOMHOCTH N, B TOUKe ee MakcuMyMa (kpusas J3). Cko-
POCTE aBTOMOOHNA v, COOTBETCTBYIONIAA 3TOH TOUKE IepeceuyeHHs
kpueeIX N, + N, u N, 9pmdeTcs MakCUMalbHO BO3IMOXHON HA JKaH-
Ho#t nopore. TIpy mansHelIlIeM YMEHBIICHAH NEpPeIaTOYHOrO 4HCia
raBHOH nepefa4r (Kpupas 4) MaxciManbHas CKOpOCThL aBTOMOOK -
JIST CHIEXKAETCA 1O vy

Takum obpazom, BHIOHPATE NIEPeIaTOUHEIC YHCHA IIABHOH 1Iepesa-
41 HeOOXOAUMO ¢ VUCTOM Ha3HaueHUd W YCJIOBUM 3KCIUIyaTaliH aB-
ToM06OHAA. Tak, HalpyuMep, Ind TOPoICKOTo apTo0yca 1eiiecoodpasHo
fonbiIce MEPEeJATOTHOE YKCHO IaBHON Nepefasy (4, WIH ;). B atom
chy4ae OJlarolaps 3HAUYUTENEHOMY 3aTIacy MOILHOCTH OOeCTIeYHBACTCSH
Tydiiag JNpHEMHCTOCTE aBTOGyca, XOTS ¥ YMeHBLIAeTCd €ro Makci-
MallbHas CKOpPOCTD.

Yto KacaeTcd CIIOPTHBHBIX M FOHOYHEIX asToMODKREil, To cineayer
OTAATh NPEATIOYTEHNE NIEPENATOYHOMY YHCIY U;,, TAK KaK JJIA STHX aB-
ToMoOwIel BaXHa MaKCHMa/IbHasd CKOPOCTE JABIXeHHA. BriOop nepe-
HATOYHOIO YHCAAa U, HElesecoobpaseH, MOCKONbKY MaKCHMaslbHasi
MOIUHOCTL IBUI'aTeNd BOOOIIe He UCITONB3YeTCH, YTO IIPHBOMKT K YXYI-
UIEHHIO TATOBO-CKOPOCTHEIX CBOMCTB aBTOMOOMITS.

Ecny mpoekTHpyeMBif aBTOMODMIE IIpesHa3HaueH A paboTh B
TSKEJBIX AOPOXKHBIX YCROBMX, TO MepeIaTouHoe YHCIC TTIaBHOM ne-
penauy HeoOXOAUMO YBEJMUHTh, YT0OR 00eceunTs BO3pacTaHue Ts-
FOBOI CHIIEI HA BEAYIIMX KONECaX M TMHAMUYECKOTO (hakTopa aBToMo-
OwiIs no Tsre.
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6.4. BnuaHne uucna nepegay B KOpPobke nepeaady Ha CKOpocTh
asToMobunA

st BHIABAGHWA BHMAHHMA YHCAa Nepefay B KOpobKke fiepenay Ha
CKOPOCTE IBHXeHHUA aBTOMOOHNS B pA3NUYHBIX TOPOXKHBIX YCIOBHIX
CPaBHHM OMHAMHYECKHKE XapaKTEPHCTHKH OIHOTO M TOTO XKe aBTOMO-
OMNA IpH YCTAHOBKE HA HETro TpeXCTyIeH4arosi {puc. 6.2, d) ¥ YeTs-
pexcTyneH4yaTon (puc. 6.2, 6) Kopobok nepeliad. IIpx 3TOM NEPBRE M
TIOCIEAHNE IePEelatH JaHHBIX KOpoDOK Tepelad HMEKT paBHbie Iepe-
JaTOUYHBE YMCAa, a AMHaMuYecKre (axTops! aBTOMOOHIIS 110 TATe Ha
nepeoil ¥ nociefHel neperatax 0beux KopoOoK OOMHAKOBE,

TTpy cpaBHEHMH MaKCHMAIBHOM CKOPOCTH aBTOMOGIIIA Ha JopoTax
C P23AHAYHBIM COIPOTHRASHHEM OYEBHIHO TPEHMYIIECTRO YeThIpex-
cTynenuaTol KopobKy mepefad. Tak, Ha DOpOre, XapakTepuiyeMolt
K03QPHUIMEHTOM COMIPOTUBICHHUA vy, MAKCUMAIBHAS CKODOCTD thay 4B-
TOMOGHA ¢ TPEXCTYTICHYATOH KOpOOKOi nNepeaayt MeHbILIE MaKCHManb-
HO¥ CKOpOCTH, pa3BHBaeMOil IpK MCHIOMNL30BAHMH YETBIPEXCTYIICHY -
TOH KOpOOKH. MaxcHManbHas CKOPOCTD iy, FAPH IBIDKEHHH 10 OPOTe
¢ Koa((PHUUKHSHTOM CONPOTHBICHHS, PaBHBIM y,, TAKOKE MEHBILIE ¥
ABTOMOBWIS ¢ TPEXCTYIICHYATOH KOpoOKOoH mepenad. CrneaoBaTelibHo,
yBeHYeHHEe YiCa riepenayd B KOpoOKe NPUBOLKT K BOIPACTaHHIO CPEal-
He#l cKOpOCTH NBHXEHHA aBToMOOKIsA. YeMm Oosblue YuCHO mepenay,
TEM FQJHES HCHOb3YEeTCs MOUIHOCTE KBHIATCIIS B pasmyM¥HBIX JOPOX-
HBIX YCROBHSX, YAVUIHAIOTCH TATOBBIE CBOMCTBA H INOBHIIZETCS TOII-
JIMBHASA 3KOHOMHYHOCTL ABTOMODKIIS.

OnHaxko TIpH oYeHE GONBUIOM YHC/Ie MEPERAY YCIOXKHALTCI KOHCT-
PYKUMS ¥ YBENMYMBAETCS Macca KOpoOKH Tiepenav, a TAakKe 3aTpyhA-
HSETCs yIpaBiAeHHe aBToM00iIeM. B CBSI3H ¢ 3THM Ha JIETKOBLIX aBTO-
MOOKIIAX OOBIHHO NIPUMEHSIOT YeTHPEX- U IATHCTYIIEHYaThle KOpoo-

D D

Piuc. 6.2. uHaMHYecKHe XapaKTEPUCTHKH aBTOMOBHIIA ¢ TPEXCTYHEHYATO
{a) w versipexcrynenyarodl (6) KopobkaMu Iepeaad:

[ =1V — mepemauy; vy, Yma — MAKCHMANBHBIE 3HAYEHHA CKOPOCTH ABMNKEHUA
npu Ko3bdOHUHEHTaX COMPOTUBIEHHA AOPOTH COOTBETCTBEHHO W H W,
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KK Tepenad, a Ha TPY3OBEIX aBTOMOOUNSAX M aBTOOyCcax — MATH-
[IECTUCTYIIEHYATHIC. Ha PY30BBIX aB’IUMOﬁHJIHX, HAperHA3HAUEHHBIX 571
paboTBI B COCTABE ABTOIIOE3NOB, YBEIHUEHHE YHCIA Nepefay OCHOB-
HOIt KOPOGKM B XBa pasa W Gosee XOCTUraeTes IIPHUMEHEHMEM XOTION-
HHATENBHEIX KOpOOOK Iepenay.

6.5. NocneQoBaTENLHOCTL MPOEKTURPOBOMHOMO TArOBOro
pacyera aBToMobuns

Ilpy BRIMONHEHUHN TATOBOTO pacyeTa MPOSKTUPYEMOTO BHOBE aBTO-
MOGIIS [IPHXOOHMTICH HMETD JENO C TpeMs TPYIIIIAMUY [TAPAMETPOR. JTO
[apaMeTpsl, 3aJaBacMble TEXHUUECKUMHU YCIOBHSMM Ha aBTOMOGHIE,
BRIOHpAEMBIE 1 pacueTHRIE TapaMeTphl ABTOMOGHNs. PaceMoTpUM yKa-
3aHHBIE [TAPAMETPHL.

ITapamerpsi, 3aaa2BaemMbic TEXHHYECKHMH YCAOBHAMN, K 3THM ITapa-
METpaM OTHOCATCS THI aBTOMODBWIS, IPy30OObeMHOCTE MM NACCa-
KUPOBMECTHMOCTE, MAKCHMANBHAA CKOPOCTD Uy, ABTOMODKIIS Ha BRIC-
meil nepenave, Ko3bQHIIMEHT CONPOTHUBAEHKA DOPOTH v, KOTOPOS
MOXET TIPEOIOJIETh aBTOMODIIb TIPH MaKCHUMAa/IbHOMH CKOPOCTH, MaK-
cHMaNbHBIH KO3MOULUMEHT CONPOTHBIEHHST NOPOTH sy, [HPEOIOJIE-
BaeMOTO aBTOMOOIWIEM HA NEpBOH Mepenade, THI ABUIATENS TIO HC-
TOAB3YEMOMY TOIUIHBY (OeH3HMHOBEIH, T@30BBIH, TU3€Tb) H THIT TP&HC-
MHCCUH (MEXaHHYECKAs, THIPOMEXaHUYECKas i T.IL}.

st nerkoBeIX aBTOMOOMAEH KOIDDHMIUEHT COPOTHRICHHS 10DO-
TH v, 380a10T PaBHBIM KO2GhOULIMEHTY COMPOTHBICHMS KAUCHMIO f,
ITPH MaKCHMAMBHON CKOPOCTH aBTOMODNAA, T. ¢, MAKCHUMANBHYIO CKO-
POCTE 2BTOMOOHIE MOXET Pa3sBHThL TOJLKO HA POBHOM rOpH30HTANL-
HO# gopore.

Jns rpysoBsix asroMoGasieil KoabHITHe T &, 33HAK0T B BUAe JH-
anaioHa sxadenudt (0,025..0,035), T.e. ¢ HEKOTOPLIM 3aTACOM JITA
JOCTHXEHHSA YCTONMHBON MakCUMANLHOM cKopocTi. Braronaps atoMy
TPY30BOH aBTOMOBGHITE CMOXET fIPK MAKCHMATLHOM CKOPOCTH IIPE0O~
JieBaTh HeOObIIHe MONBEMBI, OYKCHPYS IIPHIEILL.

MaxcumanbHbIE KOXDDUITMEHT CONMPOTHRIEHHS TOPOTH, Npeodo-
JeBaeMOro Ha TiepBoi Hepenade, KIS ABTOMOOHIE ¢ KojecHoH Gop-
MyHo# 4 x 2 o6p1uHO coctasnsieT 0,3 ... 0,45 — 1ns NeTKOBHIX aBTOMODM-
neit, 0,3...0,4 — mns rpysossix u 0,28...0,33 — wna aprobycos, Jlas
IPY30BBIX aBTOMOGHIEH ¢ KojecHOH Qopmynof 6x4 y,.., = 0,4...0,55,
& [T AOMHOUPHBOOHBIX Yy = 0,6...0,7.

BoibupaeMsle napaMeTprl. JTUMM TapaMeTpaMi SIBISIOTCA Macca
CHAPSTXEHHOTO aBTOMOOWISA Mg, $akTop OOTEXaeMOCTH aBTOMOOHIA
k F, (1 ko2 GHUILMEHT CONIPOTHRIIEHHS BO3NYXA k, M TOGOBAsT MIO-
uragk asToMOOHA F,), pacTipeRefeHHe HaTPY3KH 10 OCAM CHapSKeH-
HOTrQ M MOJHOCTBIO IPYXEHOTO aBTOMOOWIS, YIJIOBA# CKOPOCTh KO-
JIEHYATOTO BaNa oy [IpY MakKCHMAanbHOH MOIITHOCTH RBUTATENSE H MEXa-
Hugeckuil KIL TpancMUCCHE 1y, aBTOMOOHIIA. 3HAYCHNUS YKA3AHHKIX
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MapaMeTpoB BEIGHPAIOT TIC TEXHBUECKUM XapaKTePHCTUKEM CYHICCTBY-
IOLMX 8BTOMOSHAEH aHANIOTHYHOrO THIIA.

PacueTnnie mapamerpsi. K 3TUM TiapaMerpaM OTHOCATCS MaKcH-
MANbHaAd MOIIHOCTE ABUTratens N, TepefaTOuHOe YHCIO TIIABHOM
Hepenayl 4, MePeiaTOMHEIC YKACAa OCHOBHOM KopoOKHM Tiepelad i, H
TEPERATOMHOE UYMCIO JONOIHHTENBHOM (pa3maTouHO#) KOpOOKH Te-
penayv u,.

Heoonb3ys BEIOpAHHBIE 3HAYEHUS! TTADAMETPOB ¥ 3HAYEHHS, 3a-
HAHHBIE TEXHHYECKUME YCHOBHAME, TIPK TTPOEKTUPOBAHUY HOBOTO AB-
TOMOOUNS CHayana ONpenessiioT ero NOMHYIO Maccy ¥ TOoADMpaloT
LIAHBEL, 4 3aTeM HAXOHAT MAKCUMARbHYK MOLIHOCTE JBUraTens U ie-
pexaToyHbBle YHCHA TPAHCMHCCHHE — TTaBHOHM Tlepelayd, KOpoOKH 1e-
penad ¥ pazfaToyHOH KOpoOKH.

Onpenenenne nonHo#H Macckl aeroModnng. [TonHas Macca NpOEKTH-
pYeMOro aBTOMOOHIA #,, KF, OApEHelsieTcs B COOTBETCTBHE € ero
TUTIOM U HazHadeHueM, € 370 UeNBI0 MOXHO TONB30BATECH CHEEYI0-
ITHMYE BBIPAXKEHUAMM:

VTS TErKOBRIX ABTOMOOWIEH

m, = my + 708, + Mg,
I7e ny — Macca CHapsDKeHHOro asToMoGWig, K, 70 — Macca ogHOTO
naccaxupa, K Hp,ec— YUCHIO MMACCaXHpOB, BKIIOYAS BONUTCHS; Mg —
Mmacca baraxa (25...50 xr);
TSI TPY3GBLIN aRTOMOGHNH
my = mg + T0R0 + My,
THE Hgaee — YHCHO MACcCAXMpoB B KalMHe, BKIIOYas BOTMTENA, My, —
TPY30TIOABEMHOCTE ABTOMOGHITS, KT
JUISE TOPORCKHX aBTO0YCOR

my =y + T0(Ay + A + 2),
TAE Moy — YHCHO MECT I TPOe3ma CUIs; H,, — UHCIO MecT And

ITpoe3fa CTos; 2 — YUCHO MECT JUIA BOMHMTENA K KOHIYKTOPA,
JIAST MEXEYTOPOIHAIX aBTo0YCOB

m, =my+ T0{n,, + 1),

FIE Agg + 1 — YHCTO MECT UL NIPOe3AA CHIS, BKITIONAST MECTO BOAUTENA.

{Toxfop man ana asTomModmns., [Ipy nopfope UIMH CHayaja Heok-
XOAUMO OOpPEIeNHTh HATPY3KY, MIPHXOIAILYIOCS Ha ONHO KORECO No-
HOCTBIO TPYXKEHOTO aBTOMOOWS.

¥ NeTKOBEIX ABTOMOGMIICH HAarpy3Ka Ha flepeJIHHE K 3aHKE KOleca
IIPY TIOJHOM Harpyske aBTOMOOKHIIA [OYTH OGMHAKORBA.

Y rpy30BsIx apTOMOOHIEH ¢ KonecHO#M dopMyinoll 4«2 npu aByx-
CKATHHIX 3aJHHMX KoJiecaX M TIONHOH HAarpyske Ha TepejHHe Komeca
npuxoautes 25... 30 % scelt HArpy3Ky aBTOMOGKISA. XOTA Ha 3aIHue
IBYXCKATHbIE KOJIECA YCTAHABIMEAKT YEThIPE LIMHEI, Ha KAXKIVIO K3
HHX IPUXOAUTCS GONMbHIan HAarpy3Ka, YeM Ha UIFHY NIepesHero Konue-
ca. IToaToMy WIMHE I TPY30BOTG ABTOMOGHIISE TFOAGHPAIOT HCXOHS
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H3 HATPY3KH Ha OHO 2afHee Kojieco. 1o 3Hauernio 3Tod HATPY3KH B
cooTBeTcTBUM ¢ 'OCToM Onpenengior pazMep IIHH H paguye Koje-
ca r.

OnpeneneHne MAKCHMANLHOE MOTHOCTH ABMraTend. Hng onpenene-
HMA 3TOM BETMUYUHEI CHAYaN2 HAXOAAT MOILHOCTE XBHIATE/IS TIPH MaK-
CUMANBHON CKOPOCTH MBHXEHHS, HCIIONB3YH VPaBHEHKE MOHIHOCT-
HOTO DanmaHca ABTOMOOUITA, IPEACTABICHHOE B PA3BEPHYTON HopMme,

MOLIHOCTE MPH MAKCHMAaIBHOHK CKOPOCTH

k Fvl Gy, v 1
N = Melalmax aVolmax § %
: [ 1000 1000 ]nm’

rne k,F, — (axTop obtekaemoct, H-c?/mM* v, — MakcHMaIbHas
CKOPOCTh, M/C; v, — KO3DOHINEHT COTIPOTHRICHHUS TOPOTH IIPH Uy
Ny — KIHI TparcMuceny.

Tlocne onpeneneEHa MOLITHOCTH ABUTATE/S IIPK MAKCUMATIBHON CKO-
POCTH PACCYHTRIBAIOT €T0 MEBKCHMAIbHYIO MOHIHOCTE TI0 opMmylne

N,

v

o, o, Y ® 3’
a—2-4+ b = | —¢c| =

Wy Wy @y
e a, b, ¢ — >3MOHpHYECKHE KOI(DHIIEEHTE, XapaKTepH3yolie
THMIT ABHTaTens; @ = b= ¢ = 1 nna GeH3nHOBBIX nBUrarenek; a = 0,53,

max —

b= 1,56, ¢ = 1,09 mna nuseneit; %: 1,05...1,1 mi1s GeH3MHOBHIX

N
oBHratesie 6e3 OTPAHHYHTENS YITIOBOM CKOPOCTH KOJEHYATOrO Bana;
Le - 0,8...0,9 — mna OeH3INHOBHIX BUTATENEH ¢ orpaHNUMTENEM YT-
Wy @,
JIOBOIM CKOPOCTH KOJMeHYATOrO Bana; o = 1,0 mnsa nusencit.
N

C yyeToM HalleHHOA MAaKCHMATBHON MOILHOCTH HBUTATENS H BhI-
OpaHHOH YINOBOU CKOPOCTH KOJEHYATOTO BAJIa Wy IIPH MaKCHMAalh-
HOH MOIIHOCTH PaCCUHTHIBAKOT U CTPOST BHEIUHIOK CKOPDOCTHYK) Xa-
PaKTepUCTHKY ABWraTens. Jma onpefeneHus 3¢ OeKTHBHOH MOIIHOC-
Ti 1 30deKTUBHOTO KPYTALIETO MOMEHTA JIBUTATENSE HCIOIE3YIOT (hop-
MYJIBI, IPUBENEHHEIE B pasf. 2.

OupenesicHHe NEPeIaTOTHOTO YHCIA THaBHO# nmepeaayn. Ilepenatou-
HOE YNCIIO THABHOM TICPeNavyi HEXOHAT HCXOAA M3 MAKCHMAIIBHOM CKO-
POCTH aBTOMOOHJIS Ha BBHICLUEH TMepenaye, 3aaHHOH TeXHHUYECKHMMN
VCIOBHAMHM Ha TEPOEKTHPYeMEIl aBTOMOGHE.

3HayeHHe MEPENaTodHOTO YHMCIIa TIaBHOHA epesayy Ommpenenssior
1o dopMyiie

mmax rK

u. =36 ,
Umax HK uﬂ.
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THE ¥ — MAKCUMATBHAS CKOPOCTH 3BTOMOGHIIST, KM/} 0pyey — MAK-
CHMAThHAA YTIIOBAA CKOPOCTh KOASHYATOrO Bana, pan/c; #, — paguyc
Koneca, M; ¥, — TMepelaTouHOe YUCA0 KopoOKH Tepenay Ha BRICHIEH
nepepaye; 4, — TepefaTOYHOE YHCIO NOTONHHUTENBHOM KOpOOKH Tie-
peday Ha Briclliedf Tiepemade (u,; = 1).

ITomaraloT, 4TC MEPEeNATOYHBEIE YHMCTA KOpoOKK mepenay Ha BRIC-
uielt mepenade UMeIOT CICAyioMiMe 3HaveHust: ¥, = 1,0 — ans npamoit
Tepemaun ¥ 4, = 0,9...1,0 — s morsNUAOICH NMepeladyn TeTKOBBIX
asToMmobunei; u, = 1,0 — JuIst rpy30BBIX aBTOMOOHIICH ¢ YHCHOM Tepe-
naq He Gonee wecty; #, = 0,7...0,8 — st MHOTOCTYTEHYATEIX KOPO-
BOK TIepenay Ipy20BbIX aBTOMOGHNEH.

HaltieEHOE pacUETHBIM TIYTEM TIepedaTOUHOE YMCIO IMIABHOMH Te-
pedadl u, DOMKHO HMeTh CHelyIoMe 3vaveHUs: He Gohee 3,0 —
y nerKoBHIX aBToMoGHIel; He Gonee 7,0 — y rpy30BBIX aBTOMODUNEH
IPY30IONBEMHOCTEIO 10 & T; He Boiee 8,0 — y rpy30BBIX aBTOMOBUIEH
IPY20MOLBECMHOCTHIO CBHILUE & T.

PacueTHOe 3HAaYeHME TTepEIATOYHOTO YKCIA TVIABHOM Nepeaayn He-
0BXODKMMO CpPaBHHTE € CYUIECTBYIOHIMMM MEPEIATOYHBIMM 4HCIAMH
ITaBHBIX Tiepenad asTOMOOMIICH aHANOFHYHOIC THIA M HA3HAYCHHMS,
B ToM chydae, ecmu y HOBOM MOETH aBTOMOGHIIST IPOEKTHPYETCH BE-
AYUIKIT MOCT, TO 3TO 2HAMEHHE NEpeHaTOYHOrO 4MCAA YTOUHSKOT C
YUeTOM 4iciaa 3yObeB LUIECTEpEeH MIaBHOM Nepeaady.,

Brrure GBUT paccMOTIpeH BapHa&HT ONPedeCHMA MepeJaTOvHOTO
yycHa TNaBHOM NMepenatin 1o 3aHaHHON MaKChuMaTbHOHU CKOpPOCTH aB-
ToMobMIA. OMHAKO MHOTIA 330210T HE MAKCUMANBHYIO CKOPOCTh aBTO-
MODWIS, 3 MOLEHOCTD OBUTATENST IIPH MAKCHMATEHOH CKOPOCTH JBH-
¥eHUS. B aToM crydae cHavalla pacCUUTHIBAIOT MOUIHOCTh MBUTATEsE

N, py MakCHUManbHOW YFIOBOH
N CKOPOCTU KONEHYATOro Bana, a 3a-
TeM rpaduecKuM crnocooM omnpe-
JeNgi0T MAKCHMANTBHYIO CKOPOCTh
ABTOMOOWITA.

C 2101t 1enBIO H& OCH OpHWHAT
OTKAAARIBAIOT 3HAYEHHE TIPON3BEIe-
HUS Nn,, (puc. 6.3) 1 npoBOAAT
TOPUZOHTUIBHYIO THHHIO. 3aTEM IS
pPa3HBIX CKOPOCTE it NIBHKCHHUS aBTO-
MOOHNA pacCYMTHIBAIOT 3HAYCHHS
MOILIHOCTH, 3aTpay#ABacMoll Ha pe-
ONOJIcHHE COTIPOTHBIIGHUSA OOPOTU
N, ¥ COIPOTHBIEHHS BO3AyXa N,

t
]
I'
|
|
|
t
|
|
|
|
|
|
i
S
Vipax 7

Puc. 6.3. Onpenenerue MaKCHMAIb-
HOR CKOPOCTH ABMKEHHA ABTOMO-
ouns:

A — TouKa, COOTBETCTBYIOLAN MAKCH-
ManbBHOIH CKOPOCTH
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OunpeeieHue NepesaTOYHBIX YHCEN KopoOKH mepenay. [Ipuw onpe-
Je/IeHHH TIEpeJaTOYHbIX YHCel KOpOOKH ITepemad HYXHO [TOMHHTDL O
TOM, 4TO | mepenaya IpemHasHa4YeHa It MPEOIONeHHA MaKCHMASIb-
HOTO COTIPOTUBIIEHHUS AOpOTH. [FpOMeXYTOYHBIE fTepeiaYs KOpOBKH re-
penad MCIOMb3YIOTCH TIPH Pa3TOHe aBTOMOOUIIA, TIPDEOAOTeHUH TIOBhI-
LIEEHOTO COTIPOTUBIEHHE NBIDKEHHIO, paboTe ABTOMOBHIS B YCIIOBK-
SIX, HE TIO3BONAIONIHX OBMTATECA € BBICOKOI CKOPOCTHIO (TOROTIEN,
BLIOHMTAA [OPOTa, 3a/epXKa BHEPET HOYILMM TPAHCIIOPTOM K T.1.), 4
TAKOKE TIPH TOPMOXEHKH TBHrAaTeNeM HA 3aTSKHBIX TIOIOTHX CTIVCKAX.

TIpy pacyeTe TepeNaToOUHbBIX YKCEN CHAYANA HAXOIAT TEPEHATOY-
Hoe yncro I meperayui mo 3aRaHHOMY TEXHHMECKIMH YCIIOBUAMH MaK-
CHMANBHOMY K03(DMHUMEHTY COIMPOTHBICHHT HOPOTH Yy, WIH MaK-
CHMANBHOMY IHHaMHYeCKOMY (PakTopy asToMOBHNS 1o Tare D, Ha
I nepenaue.

DTO NepemaTouHoe YHCIO OMNPEIESTLIOT ¢ ITOMOIIBI BHPAXCHHS,
NONYYEHHOTO K3 (DOPMYITEL JUTS AUHAMHAYIECKOTO GaKTopa, TIpeHedpe-
rag cUoH COTIPOTUBIEHMA BOIAYXA, TaK KAK OHA HEe3HAYHTENbHE IIPH
HEBONBUIUY CKOPOCTAX NBHXEHUS:

A
M Mttty

i

rae G, — Bec aBTOMODWIA ¢ MOJHOH Harpyskoit, H; M, — Makcu-
ManbHBIR KpyTsuuit MomeHT npuratens, H:wm.

HonyuyeHHoe TiepegatoyHoe YHCI0 | repefaud KopoOKM nepenad
He rapanTUpyeT OTCYTCTBUE OYKCOBAHUS BEAYIIMX KOJIEC aBTOMOOHNAS.
YtobLt He OBUIO GYKCOBAHNS BEAYLLHX KO/EC TIpH ABIDKEHMAN Ha | mepe-
nade, HeoOXOMHUMO BHITONHEHHE CHEAYIOLLETO HEpPaBeHCTEA!

Mmaxrlmuiurun < Dcu - mp;GaZCPx )

Ga fx Ga

rne D, — AMHAMHYECKUH (DAKTOP ABTOMOBMIIZ 10 CUEIUICHUIO; My, =
= 1,20...1,35 — xoathduiuHeT H3MEHEHHS peakKlWi Ha 3aHUX Beoy-
LIMX Kofecax; G, —— Bec, IIPUXOALINMICST HA 3aJHHE KOJeca aBYOMO-
6w ¢ nomHoi Harpyskoit, H; ¢, = 0,6...0,8 — koadduumeHT clen-
JIeHMA KOoJec ¢ JOPOTOH.

. M3 3TOTC COOTHOIUEHHS ONPEASISIOT HOBOE IEPEJATOUHOE YHCITO
I nmepenauu, pu KOTOpOM GYKCOBaHMS BeAYIHHUX KOJIeC He OyleT:

= mszaZ(erlc
T
Mmaxn'rpurun

ITocre npoBepkH nepeAaTOUHOTO YHca | mepenaylt Ha OTCYTCTBHE
OYKCORAHKS BEOYIMX KOIeCc aBTOMOOMAA U3 JBYX HAMIEHHEIX TIepena-
TOUHBIX uncen | mepenaun KopoOKi nepenay Wi RajbHERUINX pacye-
TOB BEIOUPAKOT MEHBLIEE.
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Iio ATOMY 3HAYCHHIO TIEPEXATOYHOTO YHCHA I TIepenad H U3BECT-
HOMY JHAYEHHIO IIEPEnATOMHOrO YHCIa BBICLLCIA nepemavdil Onpeaesa-
10T IePEIATOYHBIE YMCHA MTPOMEXYTOUHEIX Mepelay.

Eciut Bricuias nepenada nipsiMast (4, = 1), T0 st pacyéTa nepela-
TOYHEIX YHCEJ] ITPOMEXYTOUYHBIX Iepeniad HCTIONB3YIOT CHEOVIOUIES

BRIPAXEHHKE
uK = n‘_\lll u;""k H]

TAe n’— YMCIO fTepeaay, He CUUTAA TIOBLIIAIONIYIO MEPEIAUy U TIepe-
Jady 3aEHero xona; k — HoMep Tepefayi.

Ecmu srIcuiasg mepenava moBeluanifaa (u, < I}, 1o 3HadeHUe ee
IepenaTOMHOTO YMCTA BHIOHPAIOT B COOTBETCTBMM € THUIIOM aBTOMOOH-
JiIs1, 4 OCTATBHBIE TTEPeATOYHEIE YHCHA NTPOMEXYTOUHBIX Hepenay pac-
CYKTHIBAIOT ¢ TIOMOIIBIO IPHBENEHHOrO BEILIE BRIpAXEHUS,

TTepenaroutoe YHCHO Hepenadit 3a0HEeroe xona

ey = (1,2...1,3)u.

OKOHYATENPHOE 3HAYCHHE NePeaTOUYHOTO MMCTA TTepeHady 3a1He-
ro XOfa ONpeNeNsiioT fpH KOMIOKHOBKE KOpoOKH Iepenay.

PaccuutaHHBle NepefaTOYHBIE YBCHTa KOPOOKH nepefad sIBIARTCH
OPHUEHTHPOBOYHBIMH U TIpU MPOEKTUPOBEHUM HOBROH KOpOOKM mepe-
034 MOFYT HE3HAYHTEIEHO WIMEHATHCH,

Onpefenensie NepeAaTOIHOTO YHCAA AOMOIHATENGHOH KOpOOKH ne-
penad. na nonorHUTENEHON KOPOGKH Tepenad ONpelesTioT epeia-
TOUHOE YHCJIO IIOHUXAIOHIEH TIlepeaud, 3aBUCALLEe OT ee HAZHAYEH A
¥ THIIA.

HeMyTbTUIIMKATOD OGBIUHO MPUMEHSIOT Ha TIXKENBIN TPY30BBIX
TPEXOCHBIX ABTOMOOHNAX ¢ HEBEIYLUIHM NepeqHEM MOCcToM. Takue aB-
TOMOOHIM M3rOTaBIMBAIOT TNIABHBIM 00pa3oM Ha OCHOBE ATPETATOR
IBYXOCHBIX 6330BbLIX ABTOMODKMIEH.

OIHAKO N0 YCIOBHUAM 3KCIUTYaTallur TpebyeTcs 60MbIle epeaay B
TPAaHCMHKCCHH ¢ YBENWYEHHBIMH TIEPENATOMHBIME YHCHAMYE TIO CpaB-
HEHHIO C TEM, YTO MOXET O0ECTICIHTh KOpobOKa flepeaay 6a30B0OTO aB-
ToMobuns. T1oaToMy nprMeHEHHE NEMYJTETHILIHKATOPA TIO3BOITSAET YR~
JWYHT TIepeaaTOuUHble YKMCHa KOPODKHM TIepenay ¥ B 2 pasa — KOJH4Ye-
CTBO FI¢penay.

TTepenarouHoe YHCIO MOHMNKAIIIESH Nepeladn DeMyIbTHITIUKATO-
pa OIpelelsioT Mo GopMye

Ganaxrx
3
Mmaxnmulur

i, =

TIE Y = $,4...0,55 — MakcuMansHBIH K03DGHLMEHT Npeononesae-
MOrQ COTIpOTHBIEHHA ROPOTrH.

HOJTy‘{eHHOC NepeIaTouYHOE YHCIO [TOHICKAIOHICH Inepenadyy neMylib-
TUIIHKATOpa MPOBEPAIOT Ha OTCYTCTBHE BYKCOBAHMS BeOYLUMX KOJEC
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TaK Xe, KaK ¥ mepeaaroyHoe yuciao I nepenaun xopobku nepenad. W3
IBYX HallIeHHEIX NMepelaTOYHBIN MHCEA BEIOKPAIOT MeHEbIIIee,

PazmartouHas KopoOKa HCTIONB3YETCH B TPAHCMHCCHH TIONMHOIPH-
BONHEIX asTOMOOMIeH. OHA He TONBKO PACIPENEHET MOIIHOCTE H KPY-
TAIIMH MOMEHT MEXAY BENYHIMMH MOCTaMM, HO H BHIIIONHAET dYHK-
LM IEMYNBTUIIAMKATOPA, T.€. YBETHYHBAET YMCIIA B KONHUYECTBO e~
peaay B TPAHCMBCCHHU.

IlepepaToyHoe 4KHCAO TTOHMXKAIOIENH NMepenaun pasnaTouHoi ko-
POOKH MOXeT OBITh OTIpeaeheHo 110 dopMyae

Ga ‘V max rlc

U, = ,
Mmaxnrpulur

P

TEE Yo = 0,6...0,7.
Ero MOXHO TaKkoke pacCUBTATh HCXOMA U3 YCIOBHIH OTCYTCTBUA ByK-
COBaHHUA BEQYILMX KOJEC:

Gy @t

M, = —2TXE
Mmaxnrpulur

iy

THE Py = 0,6...0,8.

BriGpanHoe nepenaTouHoe YHCHO MOHMXKAIONIEH mepenaduy pasia-
TOUHOH KOPOOKM Nepesad IPoBepsIOT TI0 3HAUCHHRIO obecreunBaeMol
MM MHHHUMAJIBHOI CKOPOCTH NBILKEHHA aBTOMOOWIA:

T Wmin

Uin = 3; 6 y
UIHFHD

I7e Wy, — MHHUMABHAA YCTOHYKBASA YIIOBAK CKOPOCThL KOJIGHYATOro
Basla ABUTATENA.

MuHIMaTbHaA CKOPOCTb 28BTOMOOWIIA TPK BEIGPAHHOM TIEPeIaToq -
HOM YMCJIE pa3JaTeuHOoR KOopoBKY Iepeaay JoJKHA COCTamruste 1,5..,
2,5 xm/q.

Ecnu HalileHHasd MUBEMMAaRLHAA CKOPOCTh ABTOMOGHS MPERBIIACT
PEKOMEHYEMOE TIPEACIBHOE 3HAYEHHWE, TO AepenaTOIHOe YHCJo To-
HIKaueH Tepenady pasnarodyHoi Kopot')KH rnepeAay YTOYHSIOT,
TONB3YACE BBIDLKEHHEM

-3 6 rxmmm
iy

Ha ocHOBaHHH JAHHBIX, TTIOMYUEHHBIX TIPK IIPOSKTHPOBOUHOM TH-
TOBOM pacueTe aBTOMOOHIA, CTPOAT IpaduKH CHIOBOTO H MOIIHOCT-
HOTO §aNaHCOoB, OMHAMHMYECKOM XapaKTepHCTHKH, YCKOPeHHH, Bpe-
MEHH ¥ IMYTH pa3roHa. IIpu 310M ACIORB3YIOTCH YPABHEHMS IS IOKA-
3aTeneil TATOBO-CKOPOCTHERIX CBOMCTB aBTOMOOMRA, HNpHBeJeHHLIE B

pasn. 3.
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6.6. TaroeblW pacyeT apTOnOeE3Aa

THAroBLIil pacYET ABTONOL3NA BRIITOAHSAIOT C IIOMOILLIBIO TEX XK€ YP&aB-
HECHHH, KOTOPHE HCITONBE3OBANNUCH HPH TPOEKTHPOBOYHOM TATOBOM
pacyeTe apToMOOuNA. OIHAKO P MpOBeleHHK TATOBOTO PAcieTa aB-
TOtIoe3a CHeayeT YUHTHIBATE He TONLKO MACCY aBTOMODMIS-TAraua,
HO JONOTHHTEIBHO €llle H MAacCy IMPpULEIa WK MOJYNpHIeNa, T.€.
ITONHYIO MACCY BCETO aBTONoe3aa. [1oaToMy Tipi pacdere HeOBXOIMMO
OHPEEINTD TAXIKE ITONHYIO MACcCy [IPKLEIA WIH MIOJIYIIPHIETa, KOTO-
pasi OOIYCTHMA IS 3afaHHOTO aBTOMOGMWISA-TArada, a takoke HafTi
HOBO¢ IEepeNaToMHOE YHUCIO MIaBHOM mepemaun, o0eciiedHBaioIIce
paloTy aBTOMOONURS B COCTABE &RTOIOE3IA.

MakcuManbHas TONYCTHMAA MAacca NPUIEHA MIK MOMYIpHLETA
3aBHUCHT OT MBKCUMAaNBHOH TATOBOH CHIIBL HA BEOVIEMX KOJIECEX aBTO-
MODUNA-TATaYa, KOTOpaK OIPaHUYMBASTCA CHIION CHEIUICHUS KOJEC C
JOpPOroH.

Ha puc. 6.4 npuseneHa cXeMa NPHLETIHOTO aBTOTIOE30a, B COOTBET-
CTBHM ¢ KOTOpOH MakKCHMANBHYIO TAMOBYIO CUIIY Ha BEYIIMX KOJECax
ABTOMOOHNSI-TAra4a MOXHO OTIPEAERNTDL W3 BRIPaXKeHHA

If
PTmax = (praZ = (PxGa f!

rne L — Oa3a apToMoOMRS, /; — pPacCTOSIHHE OT €rQ LIEHTPA TAXKECTH
IO OCH MEpEeIHHX KOJIEC.

Ilpyn DEMXeHHH aBTONOe3dg Ha I mepemade ¢ Majoil CKOPOCTBED
COMPOTUBNREHKEM BO3AYXE MOXHO TipeHeOpeub. TOT/a NONyIHM

Prmax = 0xGan = Yax (G + an),

rae G, — Bec TpHLeNa ¢ IOJHON Harpysko#, H.
QOOneqUHUM TPUBEICHHDBIE BRIpAXCHHMA, IPEICTABHE UX B BUIE

If
(pra }IE‘ = Wmax (Ga + an))

¥ OTIpeReNnM K3 TOMYYEHHOTO COOTHOUIEHMST MaKCHUMANBHEIH Koad-
GHUIIEEHT CONPOTHBIEHUS JOPOTH, KOTOPOE MOXeT BHITh MPeOROAeHD
ABTOMOGHIEM C TIPHLIENIOM:!

L

l G
G, | Gop
Dy Oy

Puc. 6.4, CxeMa NpHLeRHOTO 3BTONIOE3EA
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:(P;:—Gafl, Win ‘Pmax:%_.
Ll +202
%)

Y max
L(G, +Gyp)
CxeMa ceneTsHOI0 ABTONOE3RA MpUBENeHa Ha pHc, 6.5. B aTtoM ciy-
yae MAKCHMMANBbHAs TATOBasi CHJIA Ha BENYIIMX KOJecaX aBTOMOBKIA-
TATaYa HAXOMUTCH MO hopMyne

I .
Rrrnax = Wmax (GaZ + Gnr:) = ‘Px( -+ Gnn Ln J

rae G, — Bec TMOJYTMPHIIENA ¢ NOMHOH Harpyakoit, H; L., — Ga3a

TMONYTIpHLICTE; {;; — PACCTOSHKE OT HEHTPA THKECTH TIONYIIPHIISTIA 10
OCH €T0 KOnec, HAM

] I I
Frmax = 04 (Ga E] +Gon l'n_] = Ymax (Ga '}L"" Grm}

IIpeHebperas cOMPOTEBICHEEM BO3AYXA DU ABMAKEHUH ABTOTIOE3~
Ja Ha | nepemade, oTIpenensaeM MAKCHMATEERI KOahDHITEEHT COTIpo-
THBJIEHHS KOPOTH, TEPEONOIEBAEMOTO ABTOMODHITEM C TIONYTIPULIETIOM:

i I I Gy |
M G G l'ln nn
v ( I ] (L G, Lm)

mn
L,
L ¢ SV

Ymax = =
!] _{]_ Grln
(Ga T +G,m] 7 +— G,

W3 npuseneHHBIX BRIpAKeHHH clieiyeT, UTO 4eM Bosplie paccTon-
HUE OT LIEHTPa TSIKECTH MORYIIPULIETIA 10 OCH e€ro Kojes, TeM GOJbiHe
MOXET OBITH Macca GYKCHPYEMOTO MOMYTIpHLETTa Ha JOpOorax ¢ ONUHa-
KOBEIM KO3QOULKEEHTOM CIEIUIEHUsT KONeC ¢ JOPOroi.

J7g Toro 4To0H TONMYYUTE Ha BERYIIHX KONecaxX aBTOMOOUIS-Tsara-
4Ya TATOBYKD CHJY, JOCTATCUHYI /IS TIPEOAOISHWUHA MaKCHUMMIBHOTO
COTMPOTHBIEHUSA JTOPOTH, XapaKTEPH3YEMOTo KO3(DDHUIIMEHTOM .,
HEOOXOOMMC COOTBETCTRYICLIEE ITEPEHATOYHOE YNCIIO TPaHCMHUCCHH.

L Ly,
‘:l “rm
_‘ & *\J G
R e
NI *

Pue. 6.5. CxeMa celeRbHOTO ABTOMOE35A
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ABTOMOOWIIN, He MpefHasHaYeHHBIE AN pabOTH ¢ IIPHULETIOM WK
MTORYTIPRLIETEOM, YACTO HE MOTYT O6ECTIEYHTD TPeOYeMyIO TATOBYIO CUITY
Ha BeOVILMX Konecax. B TaKHX ¢yJyasx clefyeT U3MeHsTs NepeaaTod-
HOE€ YHUC/IO TPAHCMUCCHH 3BTOMODIA, BAPEUPYS TIEPENATOYHOE YHC-
JIO viasHoU Tepenadll UMM TEPemaTOYHBIC YMCIa KOpoOKM nepemad
U6 BROAA B TPAHCMHCCHIO AaBTOMOOSHIS JOMOJHUTENBHYIC KOPODKY
nepefad (HarpuaMep, TeMYIBTHIIIHKATOD).

JIIa NpHuenHoOro aBTONee3na NepefaToYHoe YHCIQ TPAaHCMUCCHU
ONPEREISACTCA H3 BRIPAXKEHUS

Proax = M = ;G

e L
OTKYHA
| 78 =Gal—'—q)"r" .
‘L MmaxT]Tp

JIsl cenebHOTO aRTONOE3A
P = Moty _ (G i, f,m]
Tmax — - X a -
A L Ly

Ha nocnenHero BeIpaskeHUsT OIPENEISICTCS TpedyeMoe TIEpenaToy-
HOE YKCI0 TPAHCMHUCCHH A aBTOMOOHIIA C ITONYIIPHIIENOM:

DTy !I l’nn ]
u, =2t |G g e
Mmaxn'rp { L er

HeperaTouHOE YHCIO TPAHCMHICCHH ABTONOE3A MPH BKIMOYEHHOA
I nepexaue B kKopobxe Mepenay

Up = Uylcly,
The u), Y., 4, — TEepPeAaTOYHbIEe YHCIIA COOTBETCTBEHHO | repenayn
KOpoOKM Tiepenau, FHABHON Tepefaul M NXONOJHHUTEABHOH KOpPoOKH
fepenay.

Hna nonyuyenus tpebyeMoro MEPEeNaTOUHOIO YMcia TPRHCMECCHE
MOXKET OBITH B3MEHEHO KaXI0¢ U3 ITEPENATOYHEIX YHCEN MEX&HHU3MOB,
BXORSIIHX B €€ cocTaB. OObYHO AN 3TOT0 U3MEHAIOT MEPERaTOYHOE
YUCJI0 TRABHOM nepenauyn. JacTo yeTaHaBIHMBAIOT TAKKE JONONHKTECAb-
HY0 KOPOOKY nepeiad ¢ HEOOXOIMMBIM ITePEeRaTOMHBIM YHCIOM, CO-
XPAHAS HEM3IMEHHBIME [I€PEOATOYHBIE YHCAa IMABHOK Nepemaud u
KOPOOKH Hepenay.

6.7. OcoBeHHOCTH TArCBOro pacyera asTOMOOMNSA
C rmaponepenaves

TIp# BRIMOMHEHUH TATOROrO pacyeTa aBTOMOGIIA ¢ TROponepena-
yeH AOMOMIHUTERBHC K TEAPAMETPAM, BEIOGUpAeMbIM ATE aBTOMODWIA C
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MeXaHWYeCKOH TPAaHCMHUCCHEH, HeOOXOMMMO 3HATL ITapaMeTPhl NIPHH-
LIUTIMATBHON cxeMbl M 6e3pa3sMepHON XapaKTepHCTHKKE THIPOTIEpe/ a-
4. ¥YKalaHHBIE JONOMHUTENBHEIS TTapaMeTphl BHIOUPAIOT, HCIIONb3YS
JaHHBIE O CYWECTBYIOUIMX aHAJOTHYHBIX KOHCTPYKLIMAX IHADPOIICDE-
may.

OnpedeneHe TTOJAHOW MAcChl aBTOMOOMIA ¢ CHApoOMnepefadeil |
rnoadop IUH BHIMONTHAKT B TaKOH X¢ MOCHENOBATENBHOCTH, KaK H
I7IsT ABTOMODMIIS ¢ MEXaHHMYeCKOH TpaHCMHUCCHEH,

MOILUHOCTE ABUTATENS NP MaKCUMANTBHON CKOPOCTH aBTOMOOKIA

N = Gawvvmax +kslc;'b’3nax 1
¢ 1000 1000 Jnpnp

rae Ny = 0,96...0,98 st KOMIIEKCHOTO THAPOTPaHCHOPMATOPA; Ny =
= 1,0 gnst 610KHpyeMOro ruiporpaHcdopMaTopa.

Tlpu onpeneneHUM IEPEAATOMHOrO YHCTA TTABHOM Nepeady aBTO-
MOBWIA ¢ KOMIUIEKCHBIM THAPOTPaHCHOPMATOPOM WIH MHApOMY D Toi
HeOOXOIHMO YYHTHIBATh HATMYNME B HIX CKOAbXKEeHHA, KOTOPOE Ha pac-
YeTHOM pexXHme cocTasmder 2...3 %:

U =3,60m (1 _ 5,

max

rie § = 0,02...0,03 — ckonpXeHue B THAPOIEPEIAYE.
AXTUBHEIH JUaMerp rERpoTpancdopMaropa

Dy = |—du
APy O
Tie M, — KpYTAlui MOMEHT Ha Balty Hacoca rugporpancdopMaropa,
pPaBHBIH KpyTAleMY MoMeHTY gpuratenst, H'M; o, — yrinopasg cko-
POCTE HAcoca, pan/c; px= 0,89 107 kr/m> — mwioTHOCTS paboveis Xus-
KOoCcTH THApoTpaHchopMaropa, A, — KO3DOUIMEHT KPYTAHIEro MO-
MeHTa Hacoca,

Or BpIBOpa 3HAUCHUH KpYTALIETO MOMeHTa M, u YIIOROH ¢Kopoc-
TH (v, HACOCA 3ABUCAT HAIPy3Ka J(BUTATENS PH HATHYKUM THAPOTPAHC -
dopMaTtopa ¥ 3 PEKTHBHOCTD HCTIONE30BAHMA MOIIHOCTH ABHFATEA,

YINOBYIO CKOPOCTh HACOCA BEISUPRIOT B COOTBETCTBHH C THIIOM aBTO-
Mobwia B riaportparchopmaropa. OHa coctasmster (0,3...0,45) 0, 4
JIETKORBIX aBTOMQGsTelt ¢ Gen3nHospiMy ABuratesmMu, {0,5...0,75)wy —
IT4 FPY30BEIX aBTOMOOWIEH U aBTOOYCOR ¢ OeH3MHOBLIMU JABHUIATENA-
Mu 1 (0,75...0,83)my — D1t aBTOMOOUNEH ¢ AU3ETSIMIA.

3HaveHHe MOMeHTa M, Hacoca ONpeae/sioT ¢ TOMOLIBIC BHelIHeH
CKOPQCTHOH XapakTepHCTHKK HBUTATeNs 10 BHIODAHHOMY 3HAYEHHIO
YITIOBOM CKOPOCTH HAcoca, 3HaueHue Ko DuIIHeHTa KPYTAIIETO MO~
MEHTa Hacoca A, HaXOFAT Mo 0c¢3pa3sMepHOR XapaKTePHCTHKE FHIPO-
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TpaHchOpMAaTOPa-NPOTOTHIIA IS IEPEIATOYHORO OTHOUWEHH FHAPO-
TpaHcdopmaropa i, = (.

Tlepenatounoe yncno I nepegayd MEXaHUYMECKON KOPOOKHK Mepe-
Jau, paboTaiineil COBMECTHO ¢ MHApoTpaHchOpMaTOpOM, paccHUTHI-
BAKOT HCXOUS U3 YCNOBUS HANMUYMS CHENeHUus BeAylUx KONeC aBTo-
MOOHNS © MOpOroi:

U = Ga®xtic
Mﬂul‘kﬂml{ ’

rae ¢, = 0,8 — ko3dhdUIMeHT cCHeTNeHNsa Konec ¢ KOpOToil.

Koaddunvent tpanchopMaiinu &, onpenensioT no de3pasMepHGit
XapaxTepHCTHKE rapoTpaHchopMaTopa-npoTOTHiIa Ui MepeaTou-
HOro OTHOlIEHUA THEpOTpaHcdopmaropa i, = 0. MoMeHT M, Hacoca
HMeeT TO Xe 3HAYCHHE, KOTopoe GbU10 BEIOPAHO P pacyeTe aKTHB-
Horo guamMerpa D, ruaporpaHedopMaropa,

KoHTponsHble BONPOCK!

1. B kakux cnyyasx BEINOJMHAIOT TAFOBBIH pacyeT asToMoGHNA?

2. B yeM COCTOUT paziyydye MEXIY NOBEPOYHBIM ¥ IMPOSKTHPOBOYHBIM TH-
TOBBEIM pacdeToM?

3. KakoBo Ha3zHauY€HHE TATOBOIO pacueTa aBToMoGHna?

4. Kakue napaMeTphl NpY NPOBEJIeHHN NPOeKTHPOBOTHOIG TATOBOTO Pac-
4eT7a 3a/1aHbl TEXHUYECKUMUW YCOBUHMH?

5. Kakue mapamMerpsl MpH BHIMOMHEHUW TATOBOTO pacdeTa aBTOMOGMAA
BHIOMPAIOT ¥ KAKHE PACCYMTHIBAIOT?

6. B ueM cocToAT 0COGEHHOCTH THIOBOTO PACYETA MPHUEITHOTO ¥ CENENbHO-
ro aBTONOE3A0R?

7. Kakosbl 0COBEHHOCTH TATOBOTG PAcUeTa ARTOMOGHIA ¢ MMApONEpena-
yei?



7. TOPMO3HBLIE CBOUCTBA

TopMo3BEBIE CBOKMCTBA WMEIOT BaXHOE 3HAYEHUE NPU 3KCIIYara-
UM aBTOMOGWIEH, TaK KaK OT HMX BO MHOTOM 33BHCHT O230TIaCHOCTh
HOBIKeHWA. YeM Fydllie TOPMO3IHBIE CBOMCTBA, TEM BRIIEE HE30TTACHOCTR
IBIKeHHs, CPEIHASI CKOPOCTE U NPOU3BOXHUTENRHOCTE aBTOMOOWIA.

7.1, UamepuTenu TOPMO3HLIX CBOWCTR

WaMepurensiMy TOPMO3HBIX CRBOUCTB aBTOMOOUJISE STBNSIOTCA 3aMen-
HEHUE TP TOPMOXEHUM j,, M/C?, BPEMS TOPMOXEHUSA fyp, C, H TOP-
MO3HOH IIVTh S, M. Hanbonee paxkioe 3HaUeHUe U3 YKa3aHHBIX 13-
MEpHTEIeH MMEIOT 3aMeUTCHME ¥ TOPMO3HOM MyTh.

Harpyska Ha aBTOMOOHAE OKa3BIBAST CYUICCTBEHHOC BAMAHUE Ha
€TO TOPMO3HBIE CROMCTRBa. [103TOMY B npolLecce SKCTAYATALIMH s
poBepxk 2PheKTUBHOCTY TOPMO3HBEX MEXaHK3MOB B KQUeCTRE H3Me-
pHTENIEl MCIIONB3YIOT MaKCUMANBLRO NOMYCTHMBIH TOPMO3HOM TIYTh K
MWHUMAITBHO JOTTYCTHMOE 3aMefIeHHe aBTCMOo0MNs Oe3 Harpy3KH U C
TIOJTHON HArpy3KOH.

HopMatiBHBIe 3HAYCHUS K3IMEPUTENCH TOPMO3HLIX CBOMCTB aBTO-
MO0 Ge3 Harpy3KH NpH TOPMOXEHUU Ha CyXol acanbToBOM ropH-
30HTATBROMA JOPOTE PETNIAMEHTHUPOBaHEBE [TP2BUIAMHU JOPOXKBOTO JBH-
KEeHHS.

7.2. YpaBHenue ABHXEHUA NPYU TOPMOXEHKWKN

YpaBHeHHE IBIKCHHKS aBTOMOOHIS BBIBEIUEM /s CHyHast TOPMO-
KeHNHd Ha TOPH30OHTANBHOM gopore (puc. 7.1). CrpoeuupyeM BCe CHABL,
JEHCTBYIOHIEE Ha aBTOMODHIIb, Ha ILIOCKOCTS JIOPOrM 1 MONYYHM Cle-
OyIOLUEeE YpaBHEHHE TRUXeHH NP TOPMOXeHMH:

Py=R, ~ Ry, ~P, =0,

3ameaneHue IIpH TOPMOXEHHH OIIPERENHM H3 3TOT0 ¥YpaBHEHHA,
MpcACTaBKB €I'0 B CHNCAYIOWEM BHHE!

gsnpj3 = Rx| + Rx; + PB’
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Puc. 7.1. Cunpi, AeficTBYIOLINE HA ABTOMOOKAL MPH TOPMOXEH I

OTKyHa
_ Rxl + Rx2 + A B
‘ 1= Ganp g
3HaveHUe 3aMeTeHUA 3aBUCHT OT peXHMMa TOPMOXEHUS aBTOMO-

ounst. Tlpd skeryaralivy IpuMeHsAeTca 3KCTpeHHOe (aBapHiiHOE) 1
CIIyeOHOe TOPMOXEHHE.

7.3. KcTpeHHOE TOPMOXEHHE

DKCTPeHHBIM Ha3BIBAeTCA PeXUM TOPMOXKeHUS, TIPH KOTOPOM TOp-
MO3HBEG CHTHI HA KONeCaX ARTOMOOMIS JOCTHTAIOT MAaKCUMAaIBHC BO3-
MOXHOI'G 3HAYSHU MO CIETUTEHUIO.

TIpr 3TOoM KONMEeCO HAaXONUTCA HAa TPaHK 1033 (ITOMHOrO CKOMBXE-
HH#), HO ellle KaTHTCA ¢ HEKOTOPBIM IIpoCcKaTb3biBaHieM. Kak moxa-
3TH MCCNENOBAHMS, MAKCHMANbHOE 3HAMeHWE TOPMO3HONM CHIMbLI Ha
Kosece gocturaeTcs npn ero 15... 30%-HoM IpoCcKanbs3bIBAHKH.

DKCTPEHHOE TOPMOXKCHHE TIPUMEHSETCS CPaBHHUTENBHO PEAKO H
00bIYHO cocTaBndeT 3...5% obuero uucia TopMoXeHnid, Ipu aker-
PEHHOM TOPMOXXEHNH 3aMeUIeHHe TOCTHIACT HanOonbIlero 3HaYeHUA
# Ha cyxoM acanbrobeToHe cocTapiaeT 7,5... 8 M/c?, DKCTpeHHOoE TOp-
MOXeHHE QYEHDb HENIPHATHO WIS CHASHINX NAacCaXXMpoOB W ONacHo 54
croauinx. OHO BBI3HIBACT ITOBBIUEHHEIM M3HOC IIHH M TOPMO3HBIX Me-
xaHn3MoB. TIpu 5KCTpeHHOM TOPMOXKEHHH I VBeIMYeHUs 3aMeie-
HUA HEOGXOAMMO YMEHBIIUTE BIMAHUE BPAIAIONTHXCH MACT, TEO3TOMY
JBUTATENE OTKIIOYACTCA OT TPAHCMMHCCHM ITPH MOMOIIM CITETLIEHLA.
TIpolecc TOPMOXKEHHA OCYIIECTBIAETCH TOMLKO TOPMO3HOH CUCTEMOIA.

ITpu 3KCTPEeHHOM TOPMOXEHHN CKOPOCTh ABTOMOOWISE Pe3KOo Taaa-
€T, IIO3TOMY BIHSAHHE CIIBI CONPOTUBICHUS BO3OyXa HEIHaYMTENbHO,
YpaBHeHMe ABMKEHHS aBTOMOOWIA NPH IKCTPEHHOM TOPMOXKEHHH
NMPHHYAMEET CNEOVIOLINA BAI;

P,-R, - R, =0.

Tak KaK OpH SKCTPEHHOM TOPMOXCHHY KACATETbHEIE PEaKIIRA JO-
POrv Ha INnepedHRX H-330HHX KoNecax UMET MAKCHMAIBHO BO3IMOXK-
HBI€ 3HA4YCHHA IO CUHETUIEHHIO, TO
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R, + R, =R,0,+ R0, = S S,

trop
= (RZ1 + RZz)(sz pr- S"?p Trop
C y4eToM 3TOTO BRIpAXEHUS IS I'o- /3 Srop
PU3OHTATLHON TOPOTH K COBPEMEHHBIX _
ABTOMOGIUIBHEIX AOPOT, UMEIOILUX He- Fs

GONBIIAE YKIOHBL, NIPH BKCTPEHHOM
TOPMOXKEHHY 3aMeJICHHE

J3 = Py, -
rae ¢, — Ko3phuiHenT clientmeHUS KO-
nec ¢ JOpOTOi.

Ecmu BO BpeMst TOPMOXEHUS 3Hade- Puc. 7.2. 33BUCHMOCTH 33Mef-
HEe Koa(hpuiHeHTa CLHEIUTCHUS KONAeC NeHW j,, BPEMEHM TOPMOXe-
¢ HOPOTOMN HE U3IMEHSIETCS, TO 3aMelfie- HHA L, TOPMOIHOTO Sy, H OC-
HUe¢ He 3aBUCHUT OT CKOPOCTH B TeyeHMe TaHOBOHHOTO S, nyTeit aBTOMO-
BCETO NePUONa TOPMMKEHM (puc, 7.2). O OT CKOPOCTH ABIOKCHMS U

7.4. Bpemsi TopMoxeHunn

ﬂ.ﬂﬂ OTIpEACICHUA BPEMEHM TOPMOXEHHS IIPEACTAaBHM 3aMEUIEHHME
B CIIeAYIoIeM BHIE.

e
3 d[ gtpx,
OTKYAA
dr = - 22
80x

HpOHHTEI‘pHpOBaB NOCAECAHES BBIpAXEHHE, OIIPEIeinM BpeMs TOD-
MOXEHNA!
Uy — W
r'11:|p =TT
89«
Tne vy U ¢, — 3HAYeHHA CKOPOCTH aBTOMOOUIIA COOTBETCTBEHHO B
HayaJie ¥ KOHLe TOPMOXCHHS, BBIDAKCHHLBIC B M/C, HUIRH

U —Ux Uy~
T 3,6gp, 350,

Toe v, ¥ ¢, BBIpAXEHH B KM/,
IIpy TopMoOXeHUy apTOMOOUNSA HO MONHOH OCTAHOBKH, KOIIA v, =
= {}, BpeMa TOPMOXKEHHSA

trop

= _Un
Irop = E‘q;—
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3 aTOro BeEpAXKEHHS CASAYET, YTO BPEMS TOPMOXKEHUA aBTOMOOH-
JISt CBA3aHO NMHEHHOM 3aBUCHMOCTBI} €O CKOPOCTBIO (CM. pHuc. 7.2).

7.5. TOPMO3HOW NYTh

TopMO3HBIM HA3BIBAETCA TTYTh, TPOXOAVMBIEA aBTOMOGIITEM 32 BPEMSI
IIOJIHOTO TOPMOXKEHEMS, B TeUeHHE KOTOPOTo 3aMejieHHe HMEeT MaK-
CHMaZILHOS 3HAYCHHE.

Hcronbzys COOTHOLLEHHS df = a5 H df=- dv , BBIpAZKCHHe I
v 50«
vdv
dS npegcraBuM B BUje dS = — .
8Py

IlponHTerpypoBaB 3TO BEIpaXeHHE, HAHAEM TOPMO3HOM ITYTh:

2 2

v, —v
Smp = __g______K_,
280y
e ¥, U v, U3MEPHIOTCH B M/C, HIHN
S = vf! - UE
P 254,

rie v, 4 ¥, U3MEPAIOTCH B KM/4.
Ilpn TopMOXeHHH 10 IMONHON OCTAHOBKH

v

Seop = .
™~ 2540,

W3 storo BeIpaKeHHHd BHUIHO, YTO TOPMO3HOH IYTh aBTOMOOHNA
XapaKTepyu3yeTcs KBaAPaTHYHOI 3aBHCHMOCTBIY OT ¢cKopacTy. T1pu Bo3-
PacTaHWM HAYAIbHOM CKOPOCTH TOPMO3HOIH I1YTh OBICTPO YBeAHYHBA-
eTcd (eM. puc. 7.2}

7.6, KoadvpuureHT ahhekTUBHOCTA TOPMOXKEHHUA

B mpuseneHHEIX padee QopMyiax &IA ONMpegefeHusa BpeMeHY Top-
MOXEHHS U TOPMO3HOTO HYTH aBTOMOOHNS He YITEH Pl KOHCTPYK-
THBHBIX H 3KCIUTY2TRIIHOHHBIX (PaKTOPOB, CYIIECTBEHHO BAMSIOIIUX Ha
3¢ PeKTUBHOCTE TopMoXeHHA. [1o3TOMY B ZCHCTBHTEIBHOCTH 3HAYE-
HUA BPEMEHU M TIYTH TOPMOXKEHUST MoryT OnITh Ha 20...60 % Gonplire
DPACCUMTAHHEIX 11O 3TUM dopMyaM,

Onda cornacoBaHMUA pe3yNLTATOB TEOPETHYECKMX PACYETOB C 3KC-
IYaTaUHOHHBIME TaHHBIMHK CHYXHUT KodddunueHT 3¢pdeKTHBHO-
CTH TOpMOXeHMA k,. OH YYUTHIBACT HEIPONOPLHOHAIBHOCTD TOD-
MO3HBIX CHJX HA KOJIecax Harpyskam, IIPUXOASIIMMCS Ha KoJjecd, 2

126



TAKXE H3HOC, PETYNUPOBKY, 3aMaclIHBAaHBE U 3arpA3HEHHOCTh TOP-
MO3HBIX MeXaHH3IMOB, JaHHb KO3 DHIIKEHT TOKA3HIBAET, BO CKOJb-
KO pa3 JefcTBUTENBHOE 3aMeIieHUe aBTOMODHIISI MEHBIIE TEOPETH-
YeCKOT0, MAKCHMAJTBHO BOIMOXHOTO Ha JaHHOHN Jopore. 3HayeHue
koadbduierHTa 3QPEeKTUBHOCTR TOPMOXEHHS cocTaBisteT 1,2 nns
JIerKOBBIX aBToMoOHnei u 1,4...1,6 — 11 Tpy30BEIX aBTOMOBUIEH
¥ aBTOGYCOR.

C yyerom koadduusenTa 3G PEeKTHBHOCTH TOPMOXEHKA QOPMYIILI
JUISE OTipeneNeHust BpeMeHN TOPMOXEHHS H TOPMO3HOIO IYTH @BTOMO-
O1ndg IPeodpalviores K CIACAYIOLIEMY BHRY:

1 =k3(vﬂ—vl(). :ka(vi_vg)
P 35, ~F 2544,

Hng cnydan TopMoXeHus D0 TIOAHOM OCTAHOBKH

k3vﬂ - kavg
rTOp = y Urop = 1
350, 2540,

[e v, ¥ v, BRIpAXeHHl B KM/Y,

7.7. OCTAaHOBOUHLIY NYTh W AMArpaMma TOPMOXEHUR

QcTaHoBOYHEIM HA3BIBASTCH TIYTh, IIPOXOAMMBIN aBTOMOGHIEM OT
MOMEHTA, KOrJAa BOOMTEAb 3aMETHI TIPSISEITCTBME, IO TOJMHOM OCTa-
HOBKH 2BTOMOOHNAS,

QcTaHOBOUHBIE OYTh GONBLIE, YeM TOPMO3HOM, TAK KK OH KpoMe
TOPMO3HOTO TIYTH KOTIOIHUTENEHO BKIIOUAET B Ce0s MYTh, MPOXOMK-
MBI aBTOMOOMIIEM 33 BpeMsa peakliWK BOAHTENsE, BpeMs cpadaThiBa-
HHH TOPMO3HOTO MPUBOAR H YBeWdeHMs 3aMemtenmsa. OCTaHOBYYHBIHR
IyTh

8o = 85 + Siop,
roe S, — AOTIOMHUTEABHBIN TIYTh, M, WIM

_ {tg + typ + 0,58, )0, N k,v2
3,6 2540, °

tae f, = 0,2...1,5 ¢ — BpeMa peaklluy BOAMTENS, 3aBUCAIIEE OT €ro
BO3pacTa, KBANHQUKAUMH, YTOMIACMOCTH U T. ., f,, — BpeMs cpaba-
THIBAHUSA TOPMO3IHOIO IIPHBOKA OT MOMEHTA HAXATHA Ha TOPMO3HYIO
[lefanb N0 Hayana JeHCTBUS TOPMO3HBIX MeXaHHUIMOB, 3ABKCHLIEE OT
KOHCTPYKIIHH TOPMO3HOTO IIPHBOAA M €T0 TEXHHYECKOTO COCTOSHHSE
(cocrasnser 0,2 ¢ ana ruapasaudeckoro, 0,6 ¢ — JUId ITHeBMaTHYeC-
xoro, 1,0 ¢ — s apronoesna ¢ nHesMonpusogom); 4, =0,2...0,5¢ —
BpeMs VBENHYEHHA 3aMEIJIEHKA OT HYAA JO MAKCHMAIRHOTO 3Have-
HUA; v, — CKOPOCTb aBTOMOGHIA B Hadajle TOPMOXEHHs, KM/4.

So
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uh Bripaxesye st OCTAHOBOYHOTO ITYTH NIO-

NYYEHO IIPH HaIAYMU JONYIUSHUS, YTO B

TEYCHHE BPEMOHH VBCIMYECHHS 3aMelNIeHHNH
Ja ABTOMOOHMITL TRIKETCS PaBHO3ZaMeNIeHHO H
3aMenIieHHe B 3TOM Ciy4yac COCTaBI#HeT
0,5/, max- A3 GOPMYJIBI A8 OCTAHOBOUHOTO
[IYyTH CHEAYeT, YTO OH, KaX M TOpMO3ZHOH
NyTh, XapakTepuayeTcs KBaapaTHYHOL 3a-

fpf

[ BUCHMOCTBIO OT CKOPOCTH. [IpHl yBeMeHHU
I HaYaThLHOH CKOPOCTH OH CYIECTBEHHO BO3-
pacraet {cMm. prc. 7.2).
Puc. 7.3. Huarpamma Top- QOCTaHOBOYHEIA ITYTh aBTOMOOIUITE [IPOX0-

MOXEHMS 2BTOMOOMNSA HOUT 33 OCTRHOROUHOE BPeMHA
L=ty + top + b + by,
JuarpaMma TopMoxeHHs (puc. 7.3) npeacrapaser coGoll rpaduk
M3MEHEHHS 3aMeJIEHHsS M CKOPOCTH aBTOMOOWIS BO BPEMEHHK TIpH

TOPMOXCHHH. Ona XapaKTepH3¥ET HHTEHCHBHOCTE TOPMOXEHKS aBTO-
MOOHNIA ¢ YYETOM BCEX COCTABIAKIIMX OCTAHOBOYHOIO BPECMCHMH.

7.8. CnyxebHoe TOPMOXeRMe

CityxeOHBIM HashiBaeTCad TAKOH PeXUM TOPMOXEHWA, IMPpH KOTO-
POM TOPMO3HEIE CHIIBI HAa KOXECaX aBTOMOOMIS HE JOCTHTAKT MaKCH-
MaNBHO BO3MOXKHOIC 3HAUCHMS IO CHEIUISHUIO,

CnyxebHOe TopMOXeHMe ABIAETCH Haubonee pacnpocTpaHeHHBIM
PEXHAMOM TopMoXeHUst, TIpH sKCIENyaTal Uy aBTOMOOUEH OHO COCTAR-
nsger 95...97 % obluero YKcna TopMoXeHHE. MaxcuManpioe sHaYeHIe
3aMe/UTeHHA MIPU CTYXeGHOM TOPMOXEHHH He TipesbitiaeT 4 M/c?. Top-
MOXeHHE C TAKHM 3aMelfleHUeM BRI3BLIBAET HENTPEATHEIE OIUYIIEHHS #
TUCKOMGbOPT y TIACCAXMPOB H IPHMEHSIETCA B HCKITIOWUTENBHBIX ClTyda-
#X. OOBIYHO B YCIIOBHUSIX SKCILAYATAIIMH HCIIONbB3YETCA [ABHOE CITVKeD-
HOE TOPMOXKEHHe, IIPH KOTOPOM 3aMeIeHHe cocTapseT [,5...2,5 m/c?.

ITpyu 3KcIyaTauy ABTOMOOWIeH TIPUMEHSTIOTCS pasiuyHble CIIo-
cofnl cnyxebHOro TopmoxeHus, OHO MOXKET OCYIICCTRIEATBCH JBUTA-
TENeM, C OTCOCIMHEHHBIM JIBHUTATC/IEM, ¢ HEOTCOCIMHEHHBIM ABHMIa-
TeneM (KOMOUHMPOBAHHOE TOPMOXEHHE), TOPMO30M-3aMelIHTeNAeM
(BCIIOMOTATENNBHEIM TOPMO30M) ¥ ¢ DEPHOAMYECKHM NPCKpallcHHEM
HelCTBHUS TOPMO3HOM CHCTEMBL.

TopMoxeHHe apurateneM. fIpy TOpMOXeHHH 3THM CNOCODOM He
HKCNONL3VIOTCH TOPMO3HBIE MeXaHK3MHB KOJIEC ABTOMODMIA. B 3TOM CIry-
Yac TOPMO30M CJYXHT JABHIATE/Nb, KOTOPHEIH He OTCOCAMHSIETCS OT
TPaHCMUCCHM, HO paboTaeT Ha peXuMe XOJMOoCTOre xoga (¢ yMeHb-
LIeHHOI nojavelt ropiodeit cMecH) UNH HA KOMIIPECCOPHOM DeXUMe
(Ge3 mogaym B UMAKHAPE ropoveil cMecd). Benyllue Koneca IpHHy-
JUTCIBHO BPRLUAKOT KOJICHYATEIM Ban Apuratens. B pe3syAbTaTe B IBHIa-
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TelE 3a CYET TPeHUS BOIHUKACT CUIa COIPOTHBRCHHKS, KOTOpas 3a-
MelIseT ABMXKeHHe aBTOMOOUITS.

TopMoXKeHHe ABUTAaTeReM IPUMEHSIOT B TOPHEIX YCNOBUSX, TipH
IBMXXEHHH HA ANHHHBIX 3aTSOKHBIX CIIVCKaX M B TEX CIydadx, KOTia
tpebyeTcs Hebonbiioe 3ameneHue. OHo oBecIIeYKBAST TUIAaBHOE TOP-
MOXCHUE, COXPAHHOCTb KOJECHBIX TOPMO3HBIX MCXaHH3MOB M YCTOMH -
YHBOCTE ABTOMOGUIS NPOTUR 3aHoca (Grnaroxapsl pABHOMEPHOMY pac-
TipefeNleHUIO TOPMO3HKIX CHIT 110 KomecaM), ONHAKO TOPMOXEHHE IBK-
ratefieM Ha pexxume XOMOCTOro Xo8a O4YeHb BPEeIHO JMsl OKpYXaIeH
¢cpefbl, 3arpsa3HIeMoli oTpadoTABIINMY ra3aMK, ¢ KOTOPBIMHM Ha 3TOM
peXHMe BhIOpachIBaeTCs OOMBIHOS KOIHYSCTRO OKCHIOR YIJIEPOAa.

TopmoxeHue ¢ OTCOSIAHHEHHRIM ABRUraTeNeM. TopMOXeHHE OCyIlle-
CTBIISIETCH TONBKO TOPMO3HBIMH MEeXaHU3IMAMH Konec aRToMoGHIg Hes
HCIIORB30RAHU ABurare/iga. JBUraTte/s OTCOENUHIOT OT TPAHCMHCCHH
YTEM BLIKJIIOUYSHHES CHEIUVICHUA UK YCTAHOBKONW HeHTpanbHON Itepe-
Jagu B KopoOke nepemau. TOpMOXEHUE ¢ OTCOCTHHEHHEIM JIBHUTATE-
eM — OCHOBHOI criocol CiyXeOHoro TopMoxkeHus. OHo yallle BCETO
UCIIONB3YETCA TIpH IKCIUTyaTalmuM aBTOMOOMIEH, TaK Kak obecrneyn-
BacT HeoOxoamMoe 3aMeicHue. OMHAKO TOPMOXEHUE ¢ OTCOe{HHEH-
HBIM ABUTATC/IEM YMEHBIIACT YCTOHUYMBOCTE ARTOMOOKIA Ha AOPOTAxX ¢
MaJTbIM KO3 PHIIHEHTOM CIIEIDIEHHS (CKONMB3KKX, 00IeeHeNRIX U HD.).

TopMoxKeHHE ¢ HeOTCOeAMHEHHHIM ABHraTeleM. B3TO KOMOWHHpPO-
BaHHEBIH cIOCc06 TOPMOXEHUS, KOTOPHIH OCYIIECTRIASTCA TOPMO3HEI-
MM MEXaHH3MaMH KOJEC COBMECTHO ¢ HBHUratenaeM aBToMobind. Ile-
pea NpUBEASHKMEM B ACHCTBHE TOPMO3IHBIX MEXAHU3MOB YMECHBILAIOT
MoAaqYy ropoyel CMecH B LMAMHADPHL ABHCATC/S. YTNOBas CKOPOCTD
KONEeHYaTOro Bajia ABMIATE/S CHYIKASTCS, YEMY IPENSTCTBYIOT BeLy-
I{He Kojeca, NPUHYIUTEIBHO BPAHIAKONINE KONEHYATHEIA Ban 4vepes
TpaHCMMCCHIO. B pe3ynkTate HpOMCXOIUT TOPMOXEHHE ABUTATEICM,
Nocse Yero TMPUBOAATCS B ACHCTBHE TOPMO3HbBIC MEXaHN3MBI KOJec.
TopMoxeHue ¢ HEOTCOSAMHEHHBIM JIBHIATCJIEM YBCIWUMBAET CPOX
CIIYXKOBI TOPMO3HBIX MEXaHU3MOB, KOTOpPhie NP MTHTEIbHEIX TOPMO-
JKEHMWAX C OTCOSAHMHEHHEIM IBUTATENEM CUIILHO HarpeBatoTcd H BRIXO-
I4T U3 ¢Tpod. KpoMe Toro, OHO DOBBIIAET YCTOHYHBOCTE aBTOMOBHIS
HpOTHUE 3aHOCA BCAeACTBHE DoNee paBHOMEPHOTO paclipelle/ieHH s TOp-
MO3HBIX CHJI TI0 KONeCaM aBTOMOGHI,

TopmoxeHue ¢ MepHOZHYECKHM ApeKpauieHneM IeHCTBUA TOPMO3-
HOH cHcTeMbl. DTOT COCO0 TOpMOXeHHs o0ecnedyHBaeT HAMDORBIIAN
apdexr.

Hpu TakoMm criocobe TOPMOXKEHMS KoAeca apToOMO0MIS Heolxomm-
MO yASDXKKEATh Ha FpalH 103a, He J0nycKas UX CKoMbXeHHA. Komeco,
Karalleecs M He CKOMB3AIIee, obeceunBaeT OGOABIHYIO TOPMO3IHYIO
CHITY, a TIPH ABIKCHHM KOJIeca 1030M er0 CISIUICHHE ¢ IOpOoroi pesko
YMEHbBIHAETCS.

IIpu cKoMBXKeHHH KOfeca B MecTe KOHTAKTA HIMHHE ¢ JOpOTOoH pe-
3WHA MpoTEKTOpa HArpeBaeTcs M pasMardyacted. [Ipy MHOCOKDATHOM
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MOCTeNOBATEABHOM HAXATHH Ha TOPMOJHYIO Ilefaib U 3aTeM YacTHu-
HOM OTIIVCKAHWY ee ¢ AOPOTOH coMpHKacarTca HOBHIE (HEHATpETEIE)
YaCTH NPOTEKTOPa MIMHEL, BCICACTBHE YE€ro COXPAaHAST S MAKCHMANb-
HOe CLIEMIEHHE KONEca ¢ Aoporoit. B Hayane CKOMBXeHKA KoJlec aBTo-
MOOWMIS YCHIIME, IIPHJIOXKEHHOE K TOPMO3HOH Trefan#, YMEHBIIAIOT.
B 3ToM caydae Kosieca repeXaThslBalOTed, U B CONMPHKOCHOBEHKE ¢ J0-
pOroi BXOEAT HOBBIE YACTH MIPOTEKTOPA UIMH, KOTOPRIE HE YYaCcTBOBA-
JU B TOPMOXECHHUH M B MEHBIIICH CTESIICHH HATPETH M PasMsATYCHBL.

TopMmoxeHHe ¢ HepHOTHYCCKEM IIPEKpallleHHEM IeHCTBHS TOPMO3-
HOH CHCTEMBbl PEKOMEHAVETCA BBIIONHATE TOJBKO BOAMTEISAM BBICO-
KOH KBanmu(UKalWH, TAK KAK LIS VACPXaHMS KOJeC aBTOMOGHIIA Ha
IPaHH 1032 Be3 UX CKONEXEHWS He0OX0AME! GONBILIO ONIBIT U BHHMA-
HHE.

TopMoxKeHHe TOPMOIOM-3aMeLIHTENeM. TOPMOXEHUE OCYIICCTRIS-
IOT ¢ MOMOIIBIO BCIIOMOTATEJIEHOTO TOPMO3ZHOIO MEXaHH3IMa, ODBIYHO
JEHCTBYIOHIETO Ha BaN TPaHCMHUCCHM aBTOMoOUNA (puc. 7.4, 6). 3toT
cnoco6 obecrredrBaeT TWIABHOE TOPMOXEHHE ¢ 3aMeUieHueM 1...2 m/c?
B TeYEHHE JIUTENHHOIO BPEMEHH.

TopMmoXeHue TOPMO30OM-3aMeTUTENIEM 1IENECo06Pa3HO B MOPHBIX
YCOBHSX, Ifle TIPH YaCTHIX TOPMOXEHHUAX KOMEeCHBIE TOPMO3HEIE Me-
XaHK3MB! OBICTPO HArpeBaloTCA M BRIXOHAT U3 CTpos. Tak, HAIpH-
Mep, TOPMOXeHHue aBTOMOOHIA B TOPHBIX YCIIOBHUAX TIPOU3BONUTCS B
8 — 10 pa3 yame, 4yeM B OOBIYHBLIX YCIOBUSX HA 3arOPONHOM ILIOCCE.

ITpi TopMOXeHUY TOPMO30M-3aMeITHTeNCM TTOBBEIIASTCS Gesomac-
HOCTD ABHXEHHS 1 YMEHBIIACTCS H3HOC TOPMO3HEIX MEXAHHAMOB, TIIHH
M gBHratens. TopMo3aMHu-3aMeTHTENSIMHE 00BIYHO 0560PYIYIOT MPY30-
BBIE ABTOMOOGUMNK ¥ aBTOGYCHI, IIpeAHaSHAYeHHbIE A 0COOBIX YCHO-
BHIt 3KCILTYaTallMK (TOPHBIX B T.11.).

2

S

Meop . Q

— =)

/ \] [r 7/
&

Puc. 7.4. Cxemsl MoTOpHOIO (4) H MCKTPOAMHAMMYECKOTO (6) TOPMO3OB-
3aMennureneii:

I — 3acronxa; 2 — porop, J — 3IeKTpOMartMT
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7.9. PacnpegeneHre TOPMOZHLIX CUMN MO Konecam aBToMoGunsa

HpH TOpMOXEHUH HA POPH3OHTANBHOH Hopore (eM. puc. 7.1) aei-
CTBHE CHNBI WHEDLHH P,, TPUIOKEeHHO B LIEHTPe TSHKECTH, KOTOpOoE
XapaKTepru3yeTes TIIeYOM, PaBHBIM A, IPUBOAMT K IEpepacnipesiesie-
HIIO HATPY3KH Ha Koreca. [Ipy 3ToM Harpy3ka Ha MepefHHe Koleca
YBEITNIHBAETCA, 4 Ha 39 THHE YMEHBIIIAETCH. CJ'IEI[OB&T&JI};HO, HOopMallb-
Hble peakund R, u R,, BOCIPUHMMAEMBIE XONECAMH [IPH TOPMOXe-
HHH, 3HEYUTEIBHO OTIINYAIOTCA OT Harpy3ck (7, 1 (75, MpUXOIIUIAXCA
H& KOJIeCg B CTaTHYEeCKOM COCTOHHH.

H3MmeHeHne Harpy3oxk Ha KOJIECg IIPH TOPMOXEHWMHE OIICHHBRETCH
x0ehdUIMEHTAMH H3MEHEHWSA DPEaklMil, KOTOphle ANA NMepeAHHX H
3&MTHHX KOJIEC COOTBETCTBEHEHO PA2BHBI

-

PI_GI’mP2 G2

Hrs onipefieieHUs 3HAYEHKH m, U m,, HaliieM CHauafa HOpManb-
Hble peakuuu R, ¥ R, npu TopMoxeHHH. C 3TOH LENBI0 COCTZBUM
ypaBHeHWe MOMEHTOB OTHOCHTETHHO HEeHTPa TIKecTH, NMpeHedperas
CIIOH COTPOTHBIEHHY BO3AYXA, TAK KakK MPpU TOPMOXEHUH CKOPOCTh
OBICTPO MAJAST ¥ BAUSTHHE CHIBI HE3HAUUTENBHO!

Ryh = R,b — (R, + R, Y, = 0.

[1pu XCTpEeHHOM TOPMOXEHHH Ha TOPH3OHTAIBHON Hopore

Rxl + Rxg = £,P,+ Rz:(px = G(Px-
TOI‘,E(a ¥YpaBHEHHE MOMEHTOB NMPUMET BHI

Ryl - R}, = Goghy,

Cr(poem{pyeM BCE CHIEL H& BERPTHUKAABRYI) TITOCKOCTE M IMOIYIHM
R,+R,=G.

PelﬂHM COBMECTHO ABa MNOoCJeIHUX YPABHEHHA H Haﬁ}ICM HOpMAllb-

HblE PeaKIIMKM JOPOrH, AeHCTBYIONIME HA MepelHHe W 3afHUE KoJjeca
MMPH TOPMOKEHHH:

h+@uhy b —oxhy
R, =(;2sz R, =GlTx'

Hcnonesys noy4deHHble BRIpaxeHust it R, ¥ R, u yuuThIBas, o
! ] .
G = G%, G, = GII’ HaxomUM K03DPULIMEHTH HIMEHEHNA peakilini

OPH TOPMOXEHWH I NEPCIHHX W 3aJHHX KOJIEC COOTBETCTEEHHO!

(szhu; m,, zi_q);lhu.

m, =1+

4]
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Kak nokasamnt HCCeZoBaHus, IIPpYU TOPMOXeHHH TIpeAehHbIE 3HA-
yeHHA KO3 DULUMERTOR M3IMEHEHHUS peakilii cocrarnsaoT 1,5...2,0 msa
riepenunX Koxec u 0,5...0,7 — g 3amHRKX,

Haubonemas HHTEHCHBHOCTL TOPMOXEHKS aBTOMOOHNA FOCTHIA-
eTCg MpH MOMHOM HCITOAL30BAHHH CLIeIUIeHHs BCEMHU €T0 KONecaMH,
YTO BO3MOXHO TOJNBKO Ha AOPOre ¢ ONTHUMATBEHEM KO3(hHIIHeHTOM
CHEIMAEHNA @y, = 0,40...0,45.

Ha moporax ¢ EpyriMHd 3HAUYCHHAMH KO3(hpHUIMEHTE CHETINEHUS
TIOJHOS MCTIMWIB30BAHNE CLCIVICHHS HEBO3MOXKHO 0Oe3 OMOKMpOBKHU
KONeC OHHOTO W3 MOCTOE, TaK, TpH TOPMOKEHWH HA Z0oporax ¢ Koad-
GULHeRTOM cuenieHHsd, S0JBIIHM ONTHMAIBHOIO (@ > Pogr), IEPBEI-
MH ByIZyT GHOKHPOBATECE {(HOBOMHTLCA A0 K3d) 3aEHUE KONECa, 4YTO
MOXET BEIZBATL 38HOC M HApYHIEHHE YCTOWUKBOCTH aBroMobita. ITpu
TOPMOKEHHH Ha HoporaxX ¢ KOohULIUEHTOM CLEINEHNUS, MEHBILIHM
ONTHMATBHNO (@, < Qunc), B IEPBYIO OUepeab OVIAYT OIOKMpPOBRATHLCS
NepegHNe KONECa, YTO MOXET IIPHBECTH K HapyIICHNIO YTIPaBIAeMO-
CTH &BTOMODMIIA.

TopMo3HBIE CHCTEMBI ABTOMOONMACH HAacTO BHITIONHEHBI TaK, YTO
MEXIY TOPMOSHBIMM CIJIaMM MEpeIHHX M 3aKHIUX KOJEC CYLHeCTIBYeT
HEHW3MeHROe COOTHOLIeHHE. OHO OLEHIBACTCH KODOHIIEHTOM pac-
OpedcsieHUs TOPMO3HBIX CHJI TI0 KOJecaMm

B, = h
T ™ P 1
TOD
rae P, = Ry ¢, — CYMMapHas TOPMO3Has CHIa TEPEAHMX KoJleC; FPro, =
= G, — TOPMO3HAH CHIIA 3BTOMOGHIISI.

PacnipesienieHe TOPMO3HEIX CHIL IO KOAECAM ABTOMOGHIISA CUATAET-
CA OTITEMATTEHEIM, €CJIA HepefHIe M 3aTHIe KOTeca MOTYT OLITh OHHO-
BpeMeHHO 3a0lOKHMpPOBaHHE (IOBeHEeHH 10 103a). B aTOM caydae Koad-
GHUIHEHT pacpefeleHAA TOPMO3SHEIX CHIT

= 12 + (Pom"hu
—L .

Ansa toro utoGnl TOpMOXeHNe aBTOMOOGHAA B JIOOBIX ROPOXHBIX
YCREOBHAX TIPOMCXOAMIIO ¢ MAKCHMAIBHEIM 3aMeJIeHUEM, HeoBXOAu-
Mo, 4TO0BI TOPMO3HEIC CHIILI H2 €70 KOJEeCax Beerma ObTH Mpomopiluo-
HaJNbHBE HATPY3KaM HJIH HOPMAJIBHBEIM peakIinaM, TIPHXONAIINMCA Ha
KoJeca:

Br

Fon _ Ry
PmPZ ‘RZL‘

Taxaa NpoNOpLUMOHATEHOCTE MEXIY TOPMO3HBIMH CHAMM M Ha-
TPY3KAMK Ha KOoJIeca MOXET ObITh JOCTHTHYTA PA3TMYHEIMA KOHCTPYK-
TUBHBIMH MEpaMH, HAaIIPHMED ¢ HOMOLILK PETYIATOPOB TOPMOIHBIX

132



cl, KOTOPbIE M3MEHSIOT 3HAYEHME TOPMOZHOH CHIIBI Ha KOJecaX MO-
cTa B 33aBUCHMOCTH OT HATPY3KH, NpUXOAsUiefics Ha MOCT.

7.10. Topmoxerune aBToncesna

PaccMOTPHUM TOPMOXKEHHE TIPUIIETHOIO aBToroe3fa {(puc. 7.5) Ha
rOPU3OHTANBHOI Aopore, nMpeHebperas cUnoi COIIPOTHUBIECHNS BO3RY-
xa (P, = 0), TaK XaK ee BAUAHHE IPH HeOONBIIOH CKOPOCTH HE3HAYH~
TEJIBHO.

TIpu TopMoOXeHMH 3aMennieHue OyIeT PaBHO!

SIS aBTOMOOHITA-TATAYA

R, + R, P,
h= §+—;
G, m,
I TIpUIena
. Ry + Ry P
Jap = G m »

np np

e G, u Gy, — BEC C MOJIHOH HArpy3Koil COOTBETCTBEHHO aBTOMOOH-
AA-TATAYA W TIPHLIETIA; M, U My, — TIONHAd Macca aBTOMOOKIA-TAra4a
¥ TIpulena; P, — MaKCHMAILHaA CHIa TATH Ha KPIOKe.

C yueTOM cyMMAapHO# TOPMO3HOH CWIEI, KOTOpas paBHa:

IS aBTOMOOHIIA-TATAYA

Prop = Ry +R,;
LIS TIDHIEETI2
PTOp np = Rx3 + Rx4s

MOXHO 3aMucaTh

-_PTOP .o _Pwpnp F,
Jr = G g+—, f:irlp_ G E-——;
& M, np L
P P
rme P y P __ ypeppHAas TOPMO3HAH CHJIA ABTOMOOHIIA-TATAYA
Ga an
M IIpUllena.

Ry 16 Ro| 2| Ry G R
) 19; ;GL
Ry Ry Ry Ry

Puc. 7.5. Cutel, AeMCTBYIONIME HA ARTOMOE3] [IPH TOPMOXKEHHH
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Hnd cnyyasl HCHOJB30BAHHA CLETIHOTO YCTPOCTBZ aBTOMOBHIIS ¢
NPULICTIOM, HE UMEIOLIETO 3a30POB, MOXHO CYMTATh, YTO NPH TODMO-
AKCHUH 3HAYEHMA 3aMedIcHHA ABTOMODHIA-TAraua U MTPHUIENA PABHE]
(ja = fa np)-

ITpupaBHAB ITpaBLIE YacTH BhIPRXEHUH JUIA 3aMEIICHHH aBTOMO-
Gwng-Taraya u NpHIEna, IToJIYIHM

Fopmp B
P = G G°:pp— &Z"),

Ga Gﬂp

27— mMpHUBEAEHHBIE BEC aBTOMOE3a C TOJNHON Ha-
G, + Gy

e G, =
TPY3KOi.

M3 BeIpaKeHus I8 CAIH TETY Ha KPIOKE CIIEAYET, YTO TIPH TOPMO-
KEHHH aBTOTIOE3AA XapaKTep B3aUMOJeHCTEMA aBTOMOOUNS-TArada i
IIPUIIENAa 3aBUCHT OT COOTHOIIEHHS MEXAY HX YAEIBHRIMH TOPMO3HEI-
MH CUJIaMH.

IIpu paBeHCTBE YAERLHEIX TOPMO3HEIX CUII aBTOMODWISA-TIArada
MIPUILIETIa CANIA TATH Ha Kpioke P, = 0 ¥ ¥X TOPMOXEHHE ITPOUCXOTHT
OIHOBpeMeHHO. OIEaK0 AOCTHYE 3TOTO B OOBIMELIX TOPMO3ZHKX CUCTE-
Max ¢ TTHeBMaTHYECKHM TIPHBOIOM HE YAAeTCs.

Ecnu yaensrag TOpMO3Hasd CHIa aBTOMOOKIIA-TATAYA MEHBIIIE, YeM
y IpUuena, To cwia P, > 0 | TIPALIETT TOPMO3UTCS € OTIEPEeXEHHEM,
PACTATHUBAET ABTOMNOE3A ¥ HCKAIOUAET €TI0 CKIIAAKIBAHME, OFHAKO YXVH-
maetcA 3 HEKTUBHOCTE TOPMOXEHUS aBronoesfa. [Ipyu aToM npuuen
MOXET CIION3aTh BOOK ¥ THHYTE 32 CODOH 2BTOIOe3 .

Ecnu yoelsHas TopMo3Has cuia apToMobung-Tarada 6oxbine, yeM
y TipHuena, 1o cwia P, < 0 u IpHilen TOPMO3HTICS ¢ 3ala3HbIBAKHEM,
HaKaTBIBAETCH Ha aBTOMOOWIL-TAra4, YT0 MOXET BBE3BATE CKNAILIBA-
HHE aBTOITOE3/a H HAPYHIEHHE €TI0 YCTOHYMBOCTH. ITO H HabwoAaeTcs
Y COBPEMEHHBIX ABTOHOE3M0B ¢ MHEBMATHYECKHM TOPMO3IHBIM TIPHBO-
JOM.

7.11. BnusarHue pasnuyHbIX PakTOPOB Ha TOPMO3HbIE€ CBOACTBA
aBToMOBMNA

Ha TopMoaHbie ¢BOMCTBA &BTOMOOIIIS OKA3BIBRIOT BIHMSIHHE pa3-
JIMYHBEC KOHCTPYKTHEHEIE U 9KCIUTYaTAUHOHEBE dakTopsl. K HHEM OT-
HOCATCSL KOHCTPYKIIMA TOPMO3HBIX MEXAHW3IMOB M HUX TEXHHYECKOS
COCTOSIHHE, COCTOSHHE MOPOXHOTO ITOKPBITHST U TPOTEKTOPOR ITHH,
pacnpeaeseHHe TOPMO3HEIX CWI T10 KoJlecaM aBToMOOHWIIA, TpUMeHe-
HHUE PEryIATOPOB TOPMO3KBIX CHJ M AHTHONOKMPOBOYHEIX CHCTEM,
CTIOCODEI CYXKeOHOTO TOPMOXeHHA 1 Ip. PaccMOTpUM RIUSHHE yKa-
3aHHBIX (PAKTOPOB Ha TOPMO3HBIE CBOMCTBA.
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TopMO3HBIE MEXANMM3IMEL ¥ X TEXHMYECKOE COCTOAHHE. TOpMO3HEIE
cBOMCTBA AaBTOMOOMIIS BO MHOTOM 3aBHCSIT OT THNZ TOPMO3HBIX MeXa-
{M3MOB ¥ X TEXHMYECKOTO COCTOAHMS. B nepeHux u 3aHMX KoJlecax
[pY30BBIX aBTOMOOWICH ¥ aBTOOYCOB NPUMEHAIOT OapabaHHbiE TOP~
MO3HBIE MEXaHU3MBI {pHc. 7.6, a). B NepeHux Konecax JEerkoBbIX aBTO-
MOBHIEH HCITONB3YIOT ANCKOBBIE TOPMO3HBIE MEXaHH3MBI (pHC, 7.6, 6),
a B 3aIHHX Konecax — HapabaHHRBie.

TIpu TopMoxeHUn Gonee 3hQEKTHBHMMH IBIAIOTCA BapabaHHbIe
TOPMO3HbIE MEeXaHU3MBI, 3 6oNee cTabWIbHBIME — HUCKOBBIE. Jlucko-
pHI€ TOPMOZHBIE MEXAHW3IMBI [0 CPABHEHHIO ¢ HapabaHHBIMU UMEKOT
MEHBLHVIO Maccy, Gollee KOMITEKTHEI 1 Iy4ile oxnaxaawTea. OaHaxo y
HUX OBICTpee WIHADIWBAOTCH (MPHKLIMOHHBIE HAKIAAKH KOJNOAOK, W
OHH XYXe 3aIlMHIeKbl OT 3aTpI3HeHUA.

TeXHUUECKOS COCTOIHHE TOPMO3HBIX MEXaHU3MOB CEPhE3HO BIUA-
eT Ha SKCIUTYRTALHOHHBIE ¢BoicTea aBToMobmng, OT TEXHWYECKOTO
COCTOSHHSA BO MHOI'OM 34BHCHT De30MacHOCTb ABHKEeHMs. Tax, HanpH-
Mep, caMoil paclpoCTpaHeHHOH NPUMYKHON TOPOXHO-TPaHCIIOPTHBIX
NPOHCINECTBHM, BOSHMKAIOLIMX M3-33 TEXHWYCCKOH HEWCIpaBHOCTH
ARTOMOOIITA, SIBJISETCSA HEYVHOBNCTBOPHTEABHOE COCTOSIHHIE TOPMO3HBIX
MEXaHM3MOB (3aMacliMBaHNe, 3arps3HeHne, U3HOC, HApyLICHUE pery-
BUPOBKH ¥ Ap.}. Kax mokazpiBaeT CTATHCTHKA JOPOXHO-TPAHCIIOPT-
HEIX TIpoMCLIcCcTBHi, okono 15 % ofurero uncha apapuit ¢ rubenbio
TOo/IeH IIPOHCXOAUT BCJICACTBME HEHMCTIPABHOCTH TOPMO3HBIX MEXAHU3-
MOB.

Jopoxktoe DOKPHITHE H MPOTEKTOPH! IMH., COCTOSHHE AOPOXHOTO
HOKPBITHE B NPOTEKTOPOB LKH OTPEIE/ISIET BO3MOXHOCTh Peanu3o-
BaTh CO3/IaBa¢MYK) TOPMO3HBIMH MEXaHM3MAMU TOPMO3HYIO CHIY aB-
TOMOOHNST, 3HAYCHUE KOTOPOH 3aBUCHT OT CHITBI CHEIUIEHHS KoJiec ¢
IOPpOroi.

Hoboe gopoxHoe NOKPRITHE UMEeT IePOX0OBaTYIO MOBEPXHOCTE, W
€¢ MUKPOCKONMYECKKE BEICTYTIB YBEJMYKBAIOT CLUETUIEHHE LIHH C JI0-
poroit, Ipy M3HOCE FOPOXKHOTO TIOKPHITHA MUKPOHEPOBHOCTH €T N10-

Puc. 7.6. Cxemnt GapabasHoro {@) M AMCKOBOTO (£) TOPMO3IHBIX MEXAHM3MOR!
I, 4 — TOpMO3HSHIE Konoaxy, 7 — TOpMo3Ho# BapabaH; 3 — TopMO3HCH OMCK
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Puc, 7.7. 3uMH#E PUCYHOK NIPOTEKTOPA BIMHEL {G) ¥ WML IPOTHBOCKORS-
*kerud (0):

I — cepreunuk; 2 — Kopnyc

BEPXHOCTH CIEAXHBAIOTCE H KOpHMIHEHT clenieHns Kokec ¢ Ho-
POTOH YMeHBIACTCS, 3UMOM Ha 3aCHEKEHHBIX ¥ 0BIeHeHERBIX Joporax
Ko3hDULUHESHT CUEIICHNS CYIIRCTBECHHO CHMXAETCH, M LIS €r'o YBe-
JTHYEHHHT HeODXOMMMO HCTTONL30RATE LUKMHEI ¢ 3MMHUM PHCYHKOM IIpO-~
TeKTOpa ¥ OLUKIIOBAHHBIC IUMHEL (pHC. 7.7).

Perynstopsl TopMo3ub cki. Hanbonbllas WHTEHCHBHOCTE TOPMO-
KEeHHUS aBTOMOOHES JOCTUIaeTCs NP MOJHOM HCITOJIB30OBAHHE CHEH-
JIEHMsl BCEMH KoJieCaMi aBTOMOOWIIA, YTO BO3MOXHO TONBKO NPH OTi~
THMAaJBHOM PacrpeleNicHHy TOPMOSHEIX ¢l 1o konecam. ITostomy
TS TOPMOXKEHHSA aBTOMOOHIISL B J0OBIX TOPOXKHEIX YCJIOBHAX ¢ Mak-
CUMAIBHEIM 3aMemIeHHEM HeoOX0aKWMO, 4T00 TOPMO3HEBIE CHIBI HA
KoJlecax aBTOMOOHIIST Beersia OBUIM MpOopLMOHAJIBHBI HATPY3KaM Ha
KoJleca. 3T0 HOCTUIZETCA MPU TTOMOLIM PeryasTopa TOPMO3HBIX CHII,
KOTOPBIA WM3MeHdeT 3HaYeHWe TOPMO3HOH CHAB B 32BUCHMOCTH OT
HArpy3kW Ha 3aiHWH Bexyu(uit Moct. IIpH 3TOM MCKRIOYAeTCH 3aHOC
{103) KoJec MOCTa, MOBBINAKTCA YCTOMYMBOCTL ABTOMODIWIA U Ges-
OTIaCHOCTh JIBHIKEHHA.

AHTHOIOKHpPOBOYHBIE CHCTEMBI. TaKue CHCTeMB] YCTPaHAOT GIOKH-
POBKY KOJIEC aBTOMOGHNSA IPpH TOPMOXEHHH, PETYANPYIOT TOPMO3HOH
MOMEHT K O0ECNeYnBaOT OIHOBPEMEHHOE TOPMOXKEHHE BCEX KONEC
arromobuns. lpu atoM mocTuraeTcs OIrTMManbHAs 3(DhEKTHBHOCTD
TOPMOXEHMH (MUHKEMANbHEIA TOPMO3HOH ITYTh) ¥ TIOBBHILIAIOTCS YC-
TOUYHBOCTD ABTOMOOUNS 1 BE30TaCHOCTE €T0 HBUKEHHUA,

DhHeKTHBHOCTh TOPMOXEHHI ¢ aHTHOMOKMPOBOUHON CHcTeMOM
(ABC) 3aBUCHT OT CXeMBl YCTAHOBKHM ee 31eMeHTOB, HauGonee 3g-
GexTBHOMN ApnseTca ADC ¢ OTHENBHEIM PEryINpoBaHUEM KOJIEC aB-
ToMceOuns (puc. 7.8, ¢). B aToM cydae Ha KaXRoe KOJeco YCTaHoRIeH
OTHENBHbIHA JATYMK 2 YIJI0BOM CKOPOCTH, A B TOPMO3HOM IIPUBOAE K
KoJnecy — OTAenbHBIHE MOAYIATop 3 AaBNcHUS M GIoK ympaeneHua [
OpHako Takad cxemMa ycraHoskH ABC Hambosee ¢JIOXKHag H Aoporo-
CTOSIILIAS.

B 6onace npocroii ¢xeme ycraHoBKH aneMmentos ABC (puc. 7.8, 6)
HCIOAB3YIOTCA OAMH JAaTYMK 2 YIIOBOM CKOPOCTH, YCTAHOBJICHHEIM HA
BaJly KapJaHHOM! Tepefayi, OMH MOAYAATOP 3 JaBTeHus ¥ OEHH OJ0K
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Puc. 7.8. Cxemut ABC ¢ oTneRtHBIM
(g) v o6uM (6) PErynupoBaHueM
KOJec:

] — GnoK ynpaeaeHUR; 2 — JaTYHK; J —
MORYAATCD JABNEHUA

)]
b
)

ynpasieHns /. Takas cxema ycTaHOEKM sfneMeHTOB ABC nmeer Gonee
HM3KYIO IYBCTBUTEBHOCTE M O0ecliedrBaeT MEHBIIVIO 3gpeXTHBHOCTD
TOPMOXEHUA aBTOMOOII,

ITpumenerne ABC obecireumpaeT HaubOBLIHH 2¢hdexT Ha CXOJb3-
KO# Hopore, Korga TOPMO3HOH MyTh aBRTOMODIIS yMeHblIaeTcs Ha
10...15 %. Ha cyxoit achanpTobeTOHHOH HOpOre TaKOro COKPameHHT
TOPMO3HOIC [IYTH aBTOMOOMWIS MOXET U HE ObITh.

Cnocod Topmoxenns. M3 pasnuasbix ¢nocoBos ciryxebHOTO pexi-
Ma TOPMOXCHUS aBTOMOOWIISI — TOPMOXECHHE JBUTATENEM, C OTCOe-
JWHEHHBIM ABUTATENIeM (TOPMO3HOM CHCTEMOI), COBMECTHO C JIBHTA-
TEJIEM, TOPMO3OM-3aMEIUTHTENIEM M C IMEPHOIHYECKIM NpeKpallleHl-
€M JIEHCTBHA TOPMO3HON CUCTEMBL — Haubonee 3hheKTUBHBIM IBII-
€TCs MOCHCAHHUH CIIocoB.

Ilpn TOPMOXEHHH C IMEPHOTWYECKHM IIpeKpalllcHUeM JcHCTBHA
TOPMO3HOH CHUCTEMBL 00CCITEUHBAIOTCA HANOOEe 3HAYMTEIRHRE TOP-
MO3HBIE CHIB! HA KOJIECax aBTOMOOWIS 1 COXPAaHACTCH MAaKCHMaIbHOS
CUCIVIEHHE KOJeC ¢ Hoporoit. OmIHAKO H3-34 CROXKHOCTH TaKoTo CIIo-
c00a TOPMOXKEHHS €r0 PEKOMEHIYETCS NPHMEHSATD TONBKO BOAKTENIAM
ERHICOKOH KBanudMrKaimu.

KoHTpOoNbHbIE BONPOCKE

1. [TepeuncnuTe M3MEPUTENH TOPMO3HEIX cBoiicTa. Kaxoil xapaxTep HocAT
MX 3aBMCUMOCTH OT CKOpOCTH?

2. KaxoBrbl OCHOBHHEE DEXMMEl H CIOCO0E TOPMOXEHHS aBTOMOGHR?

3. Yro npeactasimsoT cobo# TOPMO3HOM M OCTAHOBOUHBIA IIYTH W B UeM
COCTOMT pasnu4yHe MeXOy HUMUT

4. Kakoe BIMAHKE OKA3IBIBRAOT PA3fHYHSIe DaKTODPE Ha TOPMO3HLIE CEOMH-
CTga aBTOMOBGHNA?



8. YOPABNAEMOCTb

YHpaBJ'IHGMOCTb aBTOMOOHIA — OJHO W3 BaXXHeHLINnX JKCINyara-
HHOQHHBIX CBOﬁCTB, OMNpeAendIOMKX BO3MOKHOCTD EI0 He30MacHoro ABK-
KEeHHA ¢ GOIBITHMH CPETBHMH CKODOCTAMH, ccobBeHRO Ha Toporax c
MHTEHCHBHBIM NBHKCHHEM.

8.1. NosopoT aBTOMOBUNA

OCHOBHEIMH MapaMeTPaMil, XapaKTe pH3VICIIEMHE IIOBOPOT aBRTOMO-
Oung, ABIAIOTCA palyc TIOROPOTA U MOTOXEHNE HeHTPa TTIOBOPOTA.

Ha puc. 8.1 u 8.2 npeAcTamieHkl CXeMBl MOBOPOTA ABTOMOOHUNIA ¢
XKECTKMMHK M 2HACTHYHBIMEK KoJecamid. Touka () mpeactaBrsiet cobolt
LeHTp NMoBOpoTa. OHA HAXOAUTCSA HA TIepPeCceYeHIH TIePIIeHAUKYSPOB,
MpOBEIEHHEBIX K BEKTOpPaM CKOPOCTell BceX Kolee {MOCTOB) aBTOMO-
ouna. Panuyc nosopota R (R,) npeacrapnser coboi PaCcCTOSHHE OT
[EHTpa TIOBOPOTA 0 NMPOAONBLHOH OCH aRTOMOGHIIS.

Hiis aproMoBHIa ¢ XKeCTKMMH KoJlecamu (cM. puc. 8.1), y KoToporo
BEKTOPBI CKOPOCTEH KOJIEC COBHANAIOT ¢ IUIOCKOCTBI) MX BpaleHHs,
LICHTP HOBOPOTA JICKHUT Ha IIPOHOJXKSHMY OCH 3aiHHX KOJeC, a pald-
yc noBopoTa (U3 A0AE)

R:-—-—-=
tgh

e L — ©aza arToMo0HAg; 6 — yros IToBOpOTa YIIPaBAAaeMBIX KoJlec.

L_L
e!

. L .
éB N\
B ¥z
) 3]
£—> N Puc. 8.1. Cxema noBOpoT2 aBTOMOBHNS <
= 9 ! KECTKUMH KOTECAMHM!
O — ueHTp nosopoTa; A, B — ueHTpnl ocell
NepefHuX M 3AIHHX KONEC; vy, Uy — BEKTOPHI
0 CKOpOCTel MEPETHMX H 3ATHMX KONEC
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pyc. 8.2. Cxema nmoBopoTta aBTOMOGUNA C L
SMACTHYHEBIMH KOAECaAMH:

O — UEHTp MoBopoTa; A, B — uentpw oceft —3, vy

nepeﬂHHX H JaGHHX KOJeC; C— PACCTOAHHE B A
Me){(ﬂy UEHTPOM B ocn JAHHX KOMeC H TOY-
golt b — ripoeKuHel UeHTpa [OBOPOTA Ha .
[pOACABLHYI0 OCh ABTOMOGUNA; v;, v; — BEK- £ — N 5, ]
rophl CKOpOCTel MEpeAHHX M 3agdix Kolec

R

8,

Cref0BaTeILHO, paguyc ITOBOPOTa ABTOMOBHIA R ¢ XECTKUMH
KOAECAMM 3aBUCHUT TONBLKO OT VT2 MOBOPOTA YTIPABAAEMBIX KOJEC.

JJist aBTOMOBHIA ¢ MACTUIHBIMY KoslecaMH (cM, puc. 8,2}, BEKTO-
DBl CKOPOCTEM KOTOPBIX He COBNAaIalT ¢ IWIOCKOCTBIO MX BpaHIeHUs,
UEHTP TIOROPOTA HAXOAWTCA Ha HEKOTOPOM PACCTOSHUM € OT OCH 3371~
HUX KOJIeC, a panwyc roeopota (U3 a0A5 u AOEB)

L N L
1g(6-8)+1gd, 6+8,-8

R3=

e 5;, 5, — YIJHI YBOJA MepeHUX U 3aJHUX KoJiec {MOCTOR).

TakuM o0pa3oM, paguyc ITOBOPOTA aBTOMOOWIA ¢ 2MACTHYHBIMH
KORecaMM 3aBUCHT OT yIJia TIOBOPOTZ YITPABISAEMBIX KOJIEC M YTHOB
YBOHA2Z MepeHIX M 33THUX KoJNec, 0B6YCIOBACHHBIX HX BIaCTHYHOCTBIO
TIpK jHelcTBHH GOKOBOH CHMIIBL

C yueToM paauyca oBopoTa R, HaxonuM paccrosHue C (u3 AOBB).

Ltgﬁz - L82
tg(0-8,)+1tgd, 0+8, -8

ClenoraTeNBHO, TIONIOXEHHEe IEHTRA MOBOROTE ABTOMOGHASA ¢ Ma-
CTUYHBLIMH KOJIECAMH 3aBHCHUT OT YIJIAa TEOBOPOTA YIEPABISEMBIX KOJEC
U yTJIOB yBOIA TIepeTHHX U 3aMHUX Konec (MOCTOR).

B Texumdeckoit XapakTepUCTHKE ABTOMODIUIA YKA3EIBAETCS HAMEHD-
UM pagydyc TIOBOPOTA 10 KOJee NepeTHEro HapyxKHOroe Koneca. 910t
Paguyc OTIpENenaeTes IKCIEPHMEHTAIbHO IIPH MaKCHMANhHOM ITOBO-
POTE yTIpaRJIAESMBIX KOJIEC.

Paguyc mosopoTa apTOMOOHIE MO KoJiee TePEiHere HapyXKHOro
Kojeca MOXKHO OIpeNeNINTh M0 CAeAyIoUel GopMye:

_ R, +0,5B
™ cos(0-8,)"
Fg B — xoJfies nNepeoHux KoJec.

C = R,igd,; C=
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8.2. Cunbl, AeHCTRYOWME HA aBTOMOBUNbL NPU NOBOpOTE

IIpotiece mBiXeHES aBTOMOOUAA Ha IOBOPOTe BKIWOYAET B Cedx
Tp dasel (puc. 8.3, g): Bxon B oBopoT (yyactox AK), noeopot (bB)
M Bbixom u3 Hero (BI).

IIpu BXoge B TOROPOT YIIPABJISAEMBble KOjieca ABHTABIIETOCS MPSIMO-
JUHEeWHO aBTOMOOMNS HOBOPAUYUBAIOTCS, W OH ABRUXKETCS IO KPHBOI
YMeHBIIAIIETOCH panTuyca.

IIpu moBopoTe ypaBIAeMble KOAECa TTOBEPHYTEI Ha OMpefele HHBLH
VIO, ¥ ABMKEHHE TIPOKCXOANT 10 KPUBOH IOCTOSHHOTO paEHyca.

IIpy BEIXOOE W3 TIOBOPOTA VIIPABIAeMEle KONeca BO3BPAILAIOTCA B
HEeHTpalbHOE MONOKEHUE, ¥ aBTOMODOUIE JBHXETCH TIC KpUBOH yBe-
JIMYMBAIOMIETOCH PANMYCa, & 3aTeM — TIPAMOAKHEHHO,

Bo BpeMg IRIDKEEHE HA TIOBOPOTE Ha aBTOMOOHNE (prc. 8.3, ) xeli-
CTBYIOT CHEAYIOILMe CIUILL HeHTpobexHas P u ee nonepeyHas P, u
TIpofoneHas P, COCTABNAIIINE, A TAKKE TIOMEPEUHbIe Peakllvy J(opo-
Td: R, - Ha mepeqHuit ¥ R, — Ha 3aKHUH MOCTHL.

OCHOBHO# MelCTRYIOMNIEH CUION HPYH TTOROPOTE ABSETCS TIOTIEPEY -
Hasg COCTARNAI0MLIaA P, IeHTPOGEeXHOH! CIITEL, XOTOpas HAIPAB/IcHA Nep-
NeHANKYAAPHO IPOLONBHON OCH 2BTOMODWIA U MpeAcTanigeT coboii
CYMMY TpPeX CHIL

_ 4 r iy
P=F+PF+P

Cuna P Bcerna BO3HMKAeT IIPH KPUBONMHeHHOM aABuXeHKH. OHa
IPOTIOPLHOHANBHA KBAEPATy CKOPOCTH ¥ ICHCTBYET B IIPOLIECCE BCETO
nopopota. Cina P’ mogsndaerca B pe3yibTaTe U3MEHEHN YIa T0BO-
pOTa YIIpaBisieMBIX KOJIeC M AeHCTBYET IPH BXOMAE ¥ BHIXOAE M3 [10BO-
pora. Cuna P’ BOIHUKEET BC/IEJCTBHE U3MEHEHNS CKOPOCTH ABILKE-
BUWA ¥ OSHCTBYET TOJNBKO NPH HEPABHOMEPHOM HABISKEHWH Ha TIOBO-
pote. M3 Tpex yKasaHHBIX COCTaB-
NAOIWKHX HAauOOsbilee 3HAYEHHS
UMeET CHiIa Py, Ha J0/0 XOTOPO#H
npuxomutes 90 % cunst P, Hosro-
MY i apToMobuiell oGmero Ha-
3HAYEHMH ¥ CIeUHATH3HPOBAHHBIX
asTOMOGMICH cunamMu P u Py
npenebperaror.

Puc. 8.3. TlosopoT aBTOMOOMIS:

a — ha3sbl fIpollecca MOBOPOTA;, § — CHIIHL,
ZelcTayOUMe NpH noeopore; A— —
XapaKTepHBIe TOYKH TPAEKTOPH# IOBOPO-
Ta aBTOMODWIA; v|, 1 - BEKTOPH CKO-
POCTEH NMEPEaHHX H 3aTHKX KCIEC
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Hx vyuTeIBAIOT TGABKO IS CMEITHANBHBIX apToMOOHNIei (moxap-
HbIE, ABTOMOOUIN «CKOPOH MOMOLEM» H AP.), ABHXYIUMXCS Ba ITOBO-
pOTax ¢ foJee BEICOKUMU CKOPOCTIMM.

I1py paBHOMEPHOM EBHXKEHWH HA TIOBOpPOTE IHOMNEpeyHasl coCTaB-
NAKaA LeHTpobeXXHOM cHR

Gt
¥ g R '
OHa NponopUKOHANLHA KBAIPaTy CKOPOCTH ABMKEHHSH, MO3TOMY
OBICTPO BO3IPACTAET MIPY YBENMIEHHH CKOPOCTH.

Ionepeynple peaklll AOPOTH Ha TIEPEOIHUA M 33IHHMI MOCTbI IPH
pPaBHOMEPHOM JBIOKEHWE HAa TTOBOPOTE

G v’ Gyv?
RJ’I =1 Ryz :'EER"".

M3 3THX BEIp&XEHMHA CREAYET, YTO UEHTPOOEKHEIE CHIIBL, AEHCTRY-
IOIIAE HA MEPeTHHI ¥ 3afHMI MOCTBI, MOXHO CYHTATh [IPOIIOPLHO-
HAIBHBIMH NPUXOIALIEMYCE HA HHUX Becy Gy U Gy

8.3. ¥Boa konec asTomMobunna

YBOAOM KOJIECa Ha3BIBAeTCS €I'0 CROMCTBO KaTUTBCS ITOA VEJIOM K
[UTOCKOCTH CBOETO BpallecHWA BCAEICTRHE ACHCTBHA OOKOROM CHIIBI.

BnacTiriHOe Komeco (puc. 8.4) npy GTCYTCTBHH DOKOBOH CHNBI KaTHT-
¢S B IUTOCKOCTH CBOETO BpalllgHWd, a TIpW HefcTBHH OOKOBOM CHIBE —
MOJ HEKOTOPLIM YTIIOM.

Yron §,,, 006pa3oBaHHEI BEKTOPOM CKOPOCTH ¥y KONECa B MBOCKS-
CTBIO eT0 KAYCHMS, HA3LIBACTCH YTIIOM YBOJA.

Ha pnuc. 8.5 noka3saHa 3aBHCHMOCTE YIJia YBOJAA Kofeca OT IpUao-
XEeHHOH K Hemy nionepeuHoit cunel. Kpupasa OAbB Bmcuaer B cebst
CIERYIOUIHE XapaKTepHsle y4acTKM: A — yBOm Koxeca INpHU OTCYT-
CTBUH OOKOBOIO CKOJNBXKEHHMS WIMHEBI (8,,= 4...6°); Ab — yBox& ¢ yac-
TUYHBIM OOKOBBIM TPOCKANB3BIBAHHMEM WHIHHE, 5B — nonHoe cKoib-
XeHHe WMHBI BOOK npu P, = P, (8, = 12...15%).

Puc. 8.4. Kayenue amactHyHoro Koneca
MpH OTCYTCTBHH (a} W AelcTBH# (8)
BOKOBOMN CHIIBL
A—B, A\— B,, A;— B, — XapakTepHtle
TOYKH KOJIECa
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i ve )
Doy < P3y< Py,
B B
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A H Po,

1

i Py

1

1

1

1

1

1

1

& - -
0 Bys max Bys P,
Puc. 8.5. 3aBcUMOCTE YA YBOA Pitc. 8.6. 3asrcumoctn xo3ghiiiueHTa

KONeca OF ONEPEYHON CHITHL CONPOTUBICHNSA YBOIY KOJECa OT Bep-

A— B — XapaKTepHbIE TOUKH KPHBO THKANEHOH HATPYIKM HA HEro U naB-

JIEHHH BO3OY¥X2 B [HMHE!

Po,— Py, — 3HANCHUS JABNEHUA BOIAYXA
B LIMHE

¥ron yBoHa KORECa MOXKHO OMpegenuTh 00 dopMmyne

rie ky, — KO3QQPHIIMEHT COMPOTHBIICHUS YBOAY Koneca.

Koz guineHT COIPOTUBNEHHS YBOAY KOJMECa 3aBHCHUT OT pasme-
POB M KOHCTPYKIMHK WHKHB!, JaBACHHA BO3AYXa B HEIt K BEPTHKAIBLHOMH
HATPY3KK Ha Koneco. Tak, npH yBelH4eH i PA3MEpOB LLIMHEI H JIaBIe-
HHA BO3NYXa B HeH KODOHIIHEHT CONPOTHRACHN YBOOY BO3PACTAET.
ITpn yBeauUeHUM BEPTHKANBHOM HAIPY3KH Ha KOJECO OH CHaYana pa-
CTET, & 3aTeM yMeHblIaeTca (puc. 8.0). [as IUHH rpy30BEIX aBTOMOGH -
el A apToBYCOR 3HauYeHUs 571010 Koaddmimenta cocrammaor 30...
100 xH/pan, a oas 1HH aerkossix apromobunaed — 15...40 xH/pag.
Ot 3HaueHUS KODOULIMEHTA CONPOTURICHHUS YBOILY BO MHOIOM 3aBy-
CHT OOKOBOE CKORLXKEHHE KOneca., YeM MeHBIIe 9TOT KODGUIHEHT,
TeM paHLllle HAYMHAeTed GOKOBOE CKOALXEHHUE,

8.4. KonebaHuAa ynpasnsemMbIiXx Konec

B mpouecce OBMXEHHA YIpaBhAsfeMbie KoAeca aBTOMOOHAS MOIYT
COBepllath KoneDaHMsa BOXpPYT LIKBOpHEH (ocelt mMOROpoTA} B FOpPH-
SOHTATLHOW TAOCKOCTH. Takue KojeGaHUA BH3BIBAIOT H3HOC WHH H
DYJIEBOTO MPHBONE, MOBLILIAIOT CONPOTHBAEHHE NBIKEHHIK) ¥ YBEiM-
YHBRKOT pacxom TorutuBa. OHH MOTYT TIPHBECTH K TIOTEPe YIIPaBIsgeMOo-
CTH aBTOMOOWIS M CHHXEHHK 0e30mMacHOCTH ABUXeHHUA. [IpuumHa-
MH, BRIZBIBAKOIIAMU 3TH KOAeOaH s, ARIFIOTCE THPOCKOIHYECKAH CBIA3b
YIIPaBIsEMBIX KOJEC, UX HCYPABHOBEILEHHOCTL (qucbanaHc) U KBOM-
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Puc. 8.7. CxeMa BO3HHKHOBEHHUS CAMOBO30YXIAI0- M,
LIMXCH Koncﬁal-um"-.__(aBToxoneﬁaHHm YIpPABISIEMBIX
MF: er 7

KOJEC NPH:3aBUCHMOM NMONBECKE
Hasl CBA3b KONeC ¢ Hecyllel cHcTeMolt (paMa, Ky30B) uepes pyhienoi
fIDHBOJ ¥ HOJBECKY.

TTpu Haearax OFHOTO M3 KONEC Ha AOPOXKHbLIE HEPOBHOCTH TIPH 3a-
BUCHMOI MX TToABecKe (pHE. 8.7) MPOUCXOIUT NEPEKOC NEPETHETO MOCTA.
YnpaensgeMsle KOneca HAKROHSIOTCS, ¥ W3MeHASTCA TIONOXeHUe MX
OCH BPALUgHME, DTO NMPHUBOAUT K BOZHUKHOBEHUK THPOCKOTTHNYECKOTO
mMoMeHTa M., KOTOpbii ReliCTBYeT B TOPU3OHTANBHOH TMAOCKOCTH M
MOBOPAMMBACT YIIPABISIEMBIE KOeca BOKPYTr HIKBOpHEH.

IToBOPOT KOAEC BOKPYT IUKBOpHEH BHI3BIBACT BOSHUKHOBCHHUE OpY-
rore FPOCKONNYECKOro MOMeHTa M, KOTOpsIif HEHCTBYET B BEpTH-
KaJbHOM IUIOCKOCTH M CTPEMHTCH YBEIMMMTB TEPEKOC MOCTa M Ha-
KJIOH KOJeC.

TakuM 00pa3omM, NEpPeKoc MOCTA OOYCROBIMBAET KoaeGaHMs yII-
PABRAEMBIX KONEC BOKPYT IIKBOPHEH, 4 OHH, B CBOK Quepedh, YBEIH-
YHBAIOT MEPEKOC MOCTA, T.¢. 0be KonebaTeNbHBIE CHCTEMBI CBA3aHEI
MexIy coO0H 1 BRMAIOT IpyT HA ApPYTA.

Bo3HUK2IOUIHE B 3TOM Clydae KONeHAHMS YIipaBIgeMbIX KOMEC BO-
KpyT DIKBOpHEH HEMPephIBHG MOBTOPAOTCA (CaMOBO30YIKRAIOTCS), SB-
JSIIOTCS YCTOMUHMBBIMY M HAKOONEE OMACHBIMH,

IIpw BpallleHHKM HEYPABHOBEMIEHHOTO Koneca {prc. 8.8) BOZHHKAET
ueHrpobexHas cuna P, Ee BepTukansHad cocTasngwiast P, ctpeMuT-
€ MEPEMECTHTD KOMECO B BEPTUKANBHOM HAGPABICHUH U HAKJIGHUTH
£I'0, YTO BBI3BIBAET NOSIBASHUE TUPOCKOMUYecKore Momenra M,. To-
PU3OHTANMBHAA CcOCTABRAWAs P, menTpoOeXHOH CHAB CTPeMHTCSH
TICBEPHYTH KOJMECO BOKPYT MKBOpHSA. KoneGaHng ympaBigeMpix Kojec
CTAHOBATCH 0COOEHHO 3HAYNTERALHBIMH, KOCH2 He YpaBHOBeNIeH bl 00a
Koneca M HEYpABHOBEHIEHHbIE YacTH PACHORATAROTCH C PA3HBIX CTO-

i

Puc. 8.8. [lucBanaHc ynpasisieMblxX KOJIEC!

@ — CHAbL, JeHCTBYIOIIHE Ha HEYDPABHOBCLIEHHEIE KOMECa; f — CXEMAa BO3IHBHKHOBG-
HHA MOBOPDAYMBAKMIIETD MOMEHTA
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Pic. 8.9. Crsizp ynpaBnseMpIX XoNeC ¢ Hecylel
CHCTEMOM aBTO fOﬁHJIH:

A — wapHup; 0, O, — ucHpr_&' KonebaHui; aa, 66 —
TPACKTOPHH NEPEMEIERNS 1HAPHIDA

POH OCeif BpaHIeHHd, TaK KaK B 3TOM CAyuyae TTOROPAYMBAIOIIME MO-
MeHTH! M, cknansisaoTca. KomeGarus TaKKe BO3PACTAIOT PH YBENH -
YeHHH CKOPOCTH OBHXEHHA aBTOMOOKIIA B CBA3H C TeM, YTO 3Hade-
HHs cocTaBisomnx P, n P, neHTpobexHoit ciibl £, BO MHOTOM 3aBM-
CHT OT CKOPOCTH.

YTpaBisieMble KONeca aBTOMOOUNST MMEIOT JBOMHYIO CBA3b C €ro
HECYLIEH CHCTeMOH, KOoTopas OCYUIeCTRIAASTCA Yepes MTOABECKY U Py-
JEBOH [IPHBOA.

TIpu BepTHXATLHEIX TepeMenieHUsIX Kokeca (puc. 8.9) mapHup A,
COERMHAOUIMH TPOJIONBHYKD PYMEBYIO TATY € PHIYATOM MOBOPOTHOTO
KyJaKa, JOIKEH epeMelnaThes 1o ayre 66 ¢ HeHTpOM B Touke O,
410 06yCIoBNeHO KHHEMATHKOM pYIEeBOTO TIPHBONKA.

Kpome Toro, mapuup A4 Taxke ZOIIKeH NepeMellaThes [0 IyTe ad
C TEHTPOM B TOuYKe (), YTO CBARAHO ¢ OCOBEHHOCTAMU KHHEMATHKH
noxpecku. OTHAKO OYTH ag U 66 pacXOHATCS, TIO3TOMY BepTUKAITBHEIE
MEPEMELLICHNS YIIPABISESMEIX KOJNEC COMPOBOXAAKTCA HUX IMOBOPOTOM
BOKpPYT LIKBOpPHEH.

KonebaHna ynpariseMbIX KOJeC BOKPYT IIKBOPHEH COBEpPILAIOTCH
€ BBICOKOI M HU3KOH YaCTOTOH.

Konebanna BricOKO#H yacToThl, npeBbimatonieid 10 T, ¢ aMmmTy-
Io# He Oonee |,5...2° MpoMCxoAsaT B IpeHAeAax YIPYTOCTH LHH B pyie-
BOTO TIpUBQA2. DTH KONeDaHNA He TepeRaloTcs BOAWTENIO 1 HE TIPHBO-
I4T K HAPYIUCHHIO YIIPABRIIEMOCTH aBTOMOOIULS, TAK KaK [IOTAICLIAKT-
CA B pyneBOM yripaBReHHH. OFHaKO BHICOKOYACTOTHBIEC KOieOaHHA BHI-
3BIBAIOT HOMOMHHUTEIBHBIH M3IHCOC WIMH M JeTaleil pyneBOro npyBoaa,
TIOBBIUAKT COTTPOTHRICHHE IBIDKEHHIO aBTOMOOIIIS H YBETHUHBAIOT pac-
XO[I TOIUTWBA.

Konedanus HM3KOM YacToTH {Mewes | ') ¢ ammautymod 2...3°
HAPYLIAIOT YIIPABIgeMOCTh aBTOMOOIWTA 1 0e30MIacHOCTD ABHKeHIL, JUis
HX YCTpaHEeHUA HEOOXOAKMO CHHU3NUTh CKOPOCTE aBTOMOOMIS.

IlomHOCTRIO yCTpaHWTh KoNeOaHWsS YIpaBIsgeMbIX XKONeC BOKpPYT
HIKBOPHEH HEBO3MOXHO — HX MOXHO TORBKO YMEHBIHIATL, 2T0 0bec-
NeYyHBaeTCs MPHUMEHEHHEM HEe3aBHCHMOM NOABECKY YIEPABISEMBIX KO-
fec, 4yTo ocnabnseT TMPOCKOMMYECKYIO CBA3b MEXKITY HUMH, [IPHMEHE-
HueM DaNaHCHPOBKH KoXec, Brarojaps yeMy YCTpaHsIETCA WX HeypaB-
HOBEIEHHOCTh, YMEHbLIEHHEM BIHSIHHS JBROKHON CEA3H KOJEC C HE-
CYIIEH cUCTeMOH, UTC AQCTHIAETCH TPUHATHEM PpadIHYHBIX KOHCT-
PYKTHEHBIX MED.
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8.5, Crabunuaauuna ynpaenAemMbIX Konec

IIpy ABIKEHWH CHNBI, ACHCTBYIOIUHE HA ABTOMOOHIb, CTPEMATCH
OTKJIOHHTE YIPABISIEMBIE KOJIeca OT NOJOXKEHHUS, COOTBETCTBYIOLIETO
TIPAMOIHHEHOMY ABMKEHHMIO. YTOOR He AONYCTHTh NOROPOTA YIIpaB-
ASEMBIX KOJIEC TIOZ ACHCTBHEM BOIMYILAIOLWIMX CHI (TOTUKH OT HEPOB-
HOCTEMN JOPOTH, TIOPBIBK BETPa U JIP.}, YTIPABNAEeMbBIE KORECa JOJDKHL
obaamats cTabrnianuieii.

Crabuausaitdelf yIIpapIgeMslX KOJIEC HA3BIBAETCS UX CBOICTBO CO-
XpaHaTh MOROXeHUe, OTBeYalllee MPAMOJHHeRHOMY ABIKEeHUIO, H
ABTOMATHYECKH BO3BPAIIATLCA B 3TO MONOXKEHME.

Yewm BBIIe cTaOMAK3alIlsa YIPABRSAEMEBIX KOJIeC, TeM Jjierde yIIpaB-
AATH aBTOMOOMAEM, BHIIE Ge30TIACHOCTE NBHXKEHMA, MEHBIIE H3HOC
IIUH U pYAEBOTO YIIPaBJICHUS,

Ha aBToMo0HAAX ¢TabWITM3aIMA YTIpABASEeMEIX Koslec obecTieysBa-
€TCSL HaKJIOHOM LUKBOpPHS WM OCH TIOBODPOTA KOJIeC B TIOTIEPEHHOH M
MPORONREHOA MIOCKOCTAX U YIPYTHMM CBOUCTBAaMH ITHEBMATHYCCKON
IIWHB, KOTOpPEIE CO3AAOT COOTBETCTBEHHO BECOBON, CKOpPOCTHOH M
YAPYTHi CTaOWTHIKRPYIOUINE MOMEHTEL.

Becoeoii cmabuauzupyrowguii Momenm BOIHUKACT BCICHCTEBHE HOTIS-
PEYHOIO HaKFOH: WKBOPHS UM OCH IHOBOPOTA VIIPABIAEMOro KojAeca
(ripu GeclIKBOpHeBoi roaBecke). TonepeyHpil HAKROH OCH IMOBOPOTA
(puc. 8.10}, xapakrepuayeMbrit yriom B, Ip¥ HOBOpPOTE Koseca BHI-
3BIBACT NOGBEM TepekHelt YacTH aBTOMOOWITE Ha HEXOTOPYIO BRICOTY A,
[Ipu 3TOM Macca mepenself YacT CTPEMUTCST BO3BPATHTE KOJECO B
nonoXeHde TpAMOndHeiinoro neuxenus. Co3faBacMBI B ZaHHOM
caydae cTabHAK3IUDYIOUIMI MOMEHT W SBIAETCA BECOBBIM,

XoT1s BeCOBOH CTAOMNHINPYIOINI MOMEHT MeHbIIle, YeM CTabIIH -
UPYIOLIHI MOMEHT IMWHE], OH He 3aBUCHT HH OT CKOpPOCTH JBHXKe-
HHS, HE OT CLEIVIEHHA KONeca ¢ BOpoToit. ¥ aBToMo0mIeif yroa mone-
PeYHOro HaKJIOH2 IKBOPHS (OCH TIOBOPOTA) VIPABIAEMOFD Kojleca
8= 5...10°. TIpn yBenwdeHun yrna f,, MOBRIMIAETCA cTa0HUAN3ANNA
YIIpaBIAEMBIX KOAEC, HO 3aTpyAHAETCA paboTa BOAMTEN.

Becopoit cTaGWiN3HpYIOLIME MOMEHT TIPUORILKEHHO MOXHO pac-
CUYKTATh MO CHeRyoWeil bopmMmyne:

M, = G.l,sinB,sin®,
rae (5, — Harpy3ka Ha KOJeco; /, — ATHHA MOBOPOTHOW Nandsl; 6 —
¥TOoR NOBOPOTa KONEca,

Puc. 8.10. ITonepeyHRIit HAXJIOH OCH MIOBOPOTA YIIpaB-
JNAeMOTO Koneca
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Puc. 8.11. I1poaonesHbiit
HAaKJIGH OCH NOBOPOTA
YIPARIAEMOTD KoJeca

Cropocmuoll cmaburusupyrouuli MoMerm
CO3HACTCH B PE3YHbLTATE MPOAONBHOIO Ha-
KJI0HA WIKBOpPHA. [IPOnonbHBIR HaKROH OCH
nmoBopoTa {puc. 8.11), onpenensaeMbIil yTIOM
Y, COSNAET TUIEYO @ JeHCTBAA peakurit 1o-
POTH, BOSHHKAIOLINAX [PH IOBOPOTE KONECa
MEXAY LIHHOH ¥ JOpPOroid B MECTe MX Kaca-
HMS. 3T peakLiK TIOMOTRKT BO3BPaTy KO-
Jeca B TOROXKEHHE, COOTBETCTEYIOUIEE
MPAMOIMHCHHOMY IBWKCHII0, Co3naBaeMbli
B 9TOM Chydae CTAOWIM3MPYIOUIHIH MOMEHT
1 SIBASICTCS CKOPOCTHBIM.

OO6bIyHO GOKOBBIE PeakiHH JOPOTH Ha
KOJecax BOZHHKAIOT BCICECTBUE JEHCTBHA Ha

aBTOMOOGIIE HEHTPOOEXKHON CIIBI, KOTOpasi
NpoNoplROHATBHA KBAAPaTy CKOPOCTH IBHXCHHUS Ha nosopore. Ilo-
3TOMY CKOPOCTHON cTabUIHIEPYIOIIHAE MOMEHT W3MEHAETCS TPoIop-
IMOHATBEHO KBAAPATY CKOPOCTH NTBHXCHHSA.

Y aBTOMOOHIEH YTOR IPOAOKBHOTO HAXJIOHA OCH FIOBOPOTA YIIPAB-
nMsAeMBIX Konec v, = (...3,5". TIpm yBeRMUeHWH yrna vy,, MOBBIIIAETCS
CT2O0UNH321INA YIPABASEMBIX KOJSC, HO YCIOXHAETCS paboTa BOMH-
TEAA.

CKOpOCTHOH CTAOMIN3UPYIOIINHE MOMEHT

M = Ra = Ryrsiny,,
IAe @ -— IUIEY0 AeHCTBUA PeakK 0pOTH R, fy — Pallyc KONeca; vy —
YTON IPORONBHOTO HAKIIOHa HKBOPHS.

Ynpyeuil emabuauaupyiowui Momenm HIHHB CO3MACTCS IIPH TOBOPO-
TE YIIPABASEMOIO KONECA BCAEJACTBUE CMEHIEHUA pe3yNbTUPYIOLIEH
OOKOBBHIX CHI, HeHCTBYIOUIMX B MECTe KOHTAKTAZ LIMHBI ¢ JOPOTOH,
OTHOCHTENBHO IIEHTPa KOHTAKTHOH Inollagkn (puc. 8.12).

Ynpyruit cTaGHIN3MPYIOHIE MOMEHT, CO3IABAEMBIi LITHOMN:

Mcy = Pﬁb:
rne Py — pe3ynbTHPYIOLas OOKOBHIX CHA,
b — ninevo peftctBug cunel Py

- & CrabUnB3dpyOIIHid MOMEHT IIMHLI 10-
> CTUTaeT 3HAYUTENBHOH BEAMYUHBI ¥ TETKO-

— = 5 BbIX aBTOMOOWICH, KOTOPLIE BMEIOT BRICO-
KOJYAaCTHYHBIE WHHBL H ABHXYTCH C DOAb-

oM CKOPOCTBKY, OH MOMKET COCTABRATH
200...250 H-m npu vrnax yeona konec 4... 57,
HOBTOM}’ IpH OYeHDb MECTHYHBIX IITHHAX
Yo NpoooAbhOoro HakKiIoHa UIKBOPHA ne-
JIAIOT PABHBIM HYAI, YTOORl HE YCIOXHSATD
yIIpaBieHue aBToMObHIeM. ONHAKO TIPHK He-
SoNBLIOIH CKOpPOCTH OBHMIKEHHA CTaDWIN3K-

—
|

Puc, 8.12. CxemMa BO3HUK-

HOBEHMSA YNIPYroro crabu-

TH3UPYIOUETO MOMEHTA
IMHHBI
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PYIOLIMA MOMCHT LUMHLL HE 0DeCTICUMBACT HANEKHON CTabHIH3aLUK
yrpapnisgeMsIX Konec. KpoMe TOro, YOpyrui CTabWIM3HPYIOWMIA MO-
MEHT UIHHE] PE3K0 YMEHBITaeTCsl Ha JopoTrax ¢ HeGoAbINUM KoaddhH-
UHEHTOM CLerAeHus (CKONBL3KUX, ODNeIeHENbIX).

Crabrnu3aums yIpapnsaeMblX KOJXSC Hepa3pbIBHO CBsi3aHa C yCTa-
HOBKOH YIpaBasieMsIX KOJec aBTOMOOMIA.

8.6. YcraHoRKa ynpasnaeMbIX Konec

Jna coamaHusg HAMMEHBIIETO CONMPOTURIEHMA TBUXEHHIO, YMEHb-
[IeHWS WU3HOCA TUMH W CHUXXCHMS PacXoia TOTIAUBA YIIpaBasgeMbie KO-
Jjeca JONXKHEI KaTUThCS B BEPTHKANBHBIX IAOCKOCTAX, MapanneIbHbBIX
npoaoseHoll ocu apToMoOunda. C 570l Henplo YHpaBAseMBIe KoJeca
YCTAHABTUEAIOT HA aBTOMOGITE ¢ pasBANIOM B BEPTHKANLHON 1 CO CXOX-
JEeHHEM B FOPHU3OHTATBHOM TMOCKOCTH.

Yenom paseana ynpasasemvix Konec o, va3wIBacTes yron (puc. 8.13, a),
3AKAICUEHHBIE MEXKAY IAOCKOCTBIO KONMECa M BEPTHKANBHON IIAOCKO-
CTBIO, HAPATTACABHON MPOJONBHON OCH aBToMOOMIN. Yron passana
CYMTACTCS HONONHTEABHEIM, SCAM KONECO HAKIOHEHO OT aBTOMOGH A
Hapyky, W OTpHLIATENBHBIM IIPH HAKIIOHE Kosieca BHYTDE.

Yron pasbajia HeOOXOIHM JJIH TOro, HTOOB! 00eCTIeYHTD TiepIIeHAN-
KYIRPHOS PACITONOXEHME KOJAEC M0 OTHOWIEHHWIO K IOBEPXHOCTH J0-
por IpH gedopMaluy IeTakeil MOCTa o] AeHCTRHEM BeCa nepesHei
YaCTH ABRTOMOGHIIA. BTOT YIoJl YMEHBILIAET MJICHO TIOBOPOTA — PaccTo-
STHHE MEXIY TOUKOHM IepecedehHs HPOAONKCHUS OCH ITOBODPOTA
(WKBOpHS) M TOUKOH KacaHKA Kofeca FROCKOCTH AOpOFd. B peaynbra-
Te CYUECTBCHHO YMEHBIIASTCS MOMEHT, HEOOXOOMMEIM A4 TOBOpOTa
YTIpaBasieMBIX KONec, U, cAelOBaTeABHO, obNerdaeTes MOBOPOT ABTO-
MODHIIA.

[Tpy ycTanoBKe Kofeca C pa3BalioM BO3HHKAeT OCeBas cUia, TIpH-
KUMAOIIAS CTYIHIY ¢ KOMeCcOM K BHYTPeHHeMY ITOMITHITHUKY, pas-

| ;
{4 Hanpagnenue
| | mmwxenns

i [

11}

i
i
A

Puc. 8.13. Cxembl yCTAHOBKHM YRPaBIEAeMBIX KOJEC!

a — pa3gan; § — cxoxneH#e, O — TOYKA NepecedeHda NPOSOIKEeHEA OCH KoAeca ¢
NIOCKOCTRY A0pOorH; A, B — paccToAuus Mexny 3alHHMH ¥ OCPeAHHME YacTiaMH
KoAec
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Mep KOTOPOTO ODEIMHO DOJIbLIE, YeM PaiMep HAPYKHOTC MOJIMITHHE-
Ka. BenencTaye 3TOro pasrpyXaeTes HAPYKHBLH TTONITHITHUK CTYITHI b
KoNeca. Yrol paspaia o0ecIeYMBacTCsSI KOHCTPYKIKEH YIPaRNsaeMOro
MOCTa HyTeM HaK/JIOHA IMOBOpOTHOM wardsl 1 coctanser ¢...2°,

IIpu HamMuyuM pa3gaja YIpaplsAeMoe KONeco CTPEMMTCH KaTUThes
B CTOPOHY OT aBTOMOBMIIS IO IyTe BOXPYT TOYKH & (cM. puc. 8.13, a)
TiepeceyeHUs TPOROIDKEHUS eT0 OCH ¢ TIROCKOCThIo Jopord. Tak kKak
YIIpaBIsicMEBIC KOJieca CBA3AHBI MeXTy co00i, TO X KayeHHE T10 pac-
XOMAIINMCS IYTaM COITPOBOXIATOCE OB OOKOBEIM CKOALXKCHNEM. g
IPENCTBPALICHU S TAKOTO CKOMBXCHNS YHPABIASCMBIE KOJISca YCTaHAB~
JIUBAIOT CO CXOXACHMUEM, T.€. HE HlapallIeJBHO, & FIOF HEKOTOPHIM yr-
JIOM K HPOIONBHON OCH aBTOMODKIA.

Yeon exoncdenusn ynpasnaemuix xonec 3. {puc. 8.13, 8) orpenenserca
Pa3HOCTBK paccTOAHME A 1 B MeXny KolecaMH, KOTOPbIC H3MCPAKT
C3alH K CHEPEIH 10 KpasM 00OIbeB Ha BBICOTE OCH KOJEC. YTON CXOX-
JeHMA Kojec y apToMoGuielt Haxonures B npenenax 0°20°...1°, a pas-
HOCTE pacCToanuil A ¥ B Mexy KONeCaMH 3311 K CIICPEIH COCTABNA-
eT 2... 12 MM,

YCTaHOBKA YIEPABNACMBIX KONEC ¢ OBHOBPEMCHHBIM pa3BaloM U
CXOXHeHHeM O0eCcneurBacT UX TNpIMOIMHEHHOEC Ka4eHHE T10 JOpore
6e3 GOKOBOIO CKOAbXKEHMA, T1pH 3TOM TO/DKHO GBITh TIPRBHIIBHO ITOO0-
6pako COOTHOUIEHNE MEXIY YrlaMH passana M cxoxneHnd. Kaxnomy
YTy pa3Bajia COOTBCTCTBYET OFIPCACACHHBIN YION CXOXICHMS, TIpH
KOTOPOM COTIPOTHBIEHHS JABHXKCHHIK, pacxol TOIVIHBa ¥ M3HOC LHH
OYOYT MUHUMANSHIME. OOBYHO OTITUMANBHBIA YTO CXOXNEHUS VII-
PABIAEMEBIX KOJIeC COCTARNSAET B cpenHeM [5...20 % yrna ux passana.
Onraxo B ipoliecce 3KCITYATALIHY YIIpaBRseMBle KOECa YacTo YeTa-
HABRIHBAKOT CO CXO¥AeHUEM HECKOMBKO OONMBIINM, YeM TpeGyeTes s
KOMIICHCAIIHE KX pa3Baia. BTO BEI3BAHO TEM, UTO Y KOREC BCICACTBAC
HATUYKS 3230POB ¥ VIIPYTOCTH PYACBOTO TIPUBOJA MOXET TIOSBUTHCS
OTpULATEALHOE CXOXACHUE, B pe3ynbTare Aaxke MPH MX NOJOXKUTEIL-
HOM pa3BajIe BO3PACTAKT COIPOTHBRCHUE IBMKECHUIO, PACXO] TOTIIH~
Ba M M3HOC LIKH.

8.7. BnuaAHve pa3nuyHbiX (GAKTOPOB HAa YNpaBAAeMOCTb
aBToMobunAa

Ha ympapnsieMocTb aBTOMOGHIS OKa3bIBRIOT BJIMSHHE PajINYHEBIC
KOHCTPYKTHBHBIE M 3KCIUIyaTalponuble gakropel. K #HuM oTHOCATCA
YCTaHOBKa M CTaOMH3aLMS YIPABIsEMBIX. KOJEC, [TOABeCKa W HIMHEL,
TEXHHYECKOE COCTOSHYE PYEBOro YIPaBIeHHs, OJIOKHPOBKA KOJlec IIpH
TOPMOXSHIH, KONeOaHWS VIIPABIACMEIX KOJIEC, YCHIHTEIH PYICBOIO
Yipap/IeHWs1, Ky30B aBTOMOCHNS, KBanMpUKalMg BOOUTENS U Op.

YeranoBka ynpasnsemex kojec. [ paBuiIsHAS YCTAHOBKA VIIPABTse-
MEIX KOJEC ¢ Pa3BajloM B BEPTHKATLHOM IJIOCKOCTH M CO CXOXICHHEM
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B TOPH3OHTAIBHON, 4 TakoKe PeryRUpOBKa VIJIOB Pa3Bafia W CXOXIe-
HHS KOJISC CYHICCTBEHHO BIHMAIOT Ha YIIPaRIAeMOCTb aBToMo0uns. [Tpu
MX OTKJIIOHEHMM OT TpeDYeMOoTo MOJOXEeHMS BO3PACTACT COMPOTHRBIC-
HHE OBMXEHMIO M MOXET TTPOU3ONTH M3MeHEHME COOTHOLUEHHUS MeX-
¥ YITIaMy TIOBOPOTA VIIPABIAEMEIX Kojlec {BHYTPEHHErO ¥ HAPYXKHO-
ro). B pe3ynbraTe 3aTpynHACTCA yTIpaBlieHKAe ABRTOMOOMIeM. Tpu atoMm
YBEJIMYHBAETCS H3HOC IIHH ¥ CHUXAaeTcs TOIUIHBHAA 3KOHOMHYHGCTD
apToMoOns. T1o3ToMy B IpOLECCe SKCIUTyaTAIMN HeoOXoauMo Mpa-
BWIBHC PETYIWPOBATh YIVIB YCTRHOBKH YIIPABJIAEMEBIX KOJIEC aBTOMO-
Ouns.

Crabiinzanys YIpaBseMsix Konec. Bo3Myisaouine CHisl, JeicTBY-
Io1Me Ha aBTOMOOMIEL IIPM OBIDKCHUH, CTPEMATCS HapyLIHThE HEii-
TpanbHOE TONOKEHNE VYIIPaBAgeMBIX KOJIEC M BBRIBECTH KX N3 3TOTO
MONOXKCHAS, OTBEYAIOIIETO IPAMOIMHEHEOMY ABMXEHHIO. Jas Toro
yToOBI HE TIPGU3OILEN MMOBOPOT YNPABASEMEIX KOXEC ITOA JACHCTBHEM
BOIMYIIAKIHUX CHI {TORYKM OT Hae3la HA HEPOBHOCTH AOPOTH, TO-
PBHIBH BETpa K Ap.), KoJeca JOJDKHE 0O12KaTh COOTRETCTBYIOHIEH cTa-
6rmusanueit. py HapylIeHHH CTa0IN3atMH VIIPABISEMBIX KoJeC 3a-
TpYAHAETCA YITPABRCHIE ABTOMOOIAEM, yXYEIIaeTca He30MaCHOCTE IBH-
XeHHs, VBeJIWYMBAETCS M3HOC LMK ¥ PYJICBOTO YIIPaBIcHHA.

B mpouecce akcnavaTaiiMy cTaOMIH3AIH KOJSC YXYMIHAETCS TpH
YBEIUYCHHHU 3a30POB B MOAUIAITHUKAX CTYITHI YIIPaBAACMBIX KONEC K
ITKBOPHEBHIX COGMMHEHMAX, a TAKXKE K3-33 HEINPaBWIBHOH pEryiu-
POBKH pyJeBOro yIpaBleHM. Tak, HanpuMmep, 4pe3MepHas 3aTaxKa
[IAPOBBIX MANBUECE NPOIOJIBHON PYJICBOH TAI'M, KOHHYECKRX NOIWINII-
HHUKOB ¥ paboueii apsl pYI¢BOrO MEXaHH3Ma YBCTHUNRALST COIIPOTHR-
JIEHWE B DYHCBOM YIIpPaBREHHH, 3aTpYAHACT BO3BpallEHKE DYIEBOIO
KoJieca B HEHMTPANBHOE TTONOXEHUE U YCIOXKHAET YTIpaBieHHe aRTOMO-
OuneM.

B mponecce IXCIUyaTaUUW HeoOXoAUMad cTabHUIu3aivs yrpasise-
MBIX KOJIeC JOCTHUraeTCd PeTYAUPORKOHN YTVIOB HaKIOHA LIKBOPHEH UK
OCH TOBOPOTA KOJEC B IMOMepeuHolt 1 MPOJOnsHOH IOCKOCTAX {CM.
puc. 8.10, 8.11). ,

Iloxgecka ¥ HKMLL. VY JEeTKOBRIX aBTOMOONMNEH yxXyldllleHule yTipaB-
JISIEMOCTH MIPU 3KCIUIYaTaLlMH MOXET OBITH BbI3BAHO OCTATOUHOM HAe-
dhopmaumeil npyKHH epeakeil He3aBUCHMOI nogeecku. B pesynbraTe
OCARKW MPYXHUH PIYAryd HOABECKH TIPH TIEPEMEIHEHHAX H3MEHSIOT YITIBI
pasBalia Kokec ¥ HOIEPEYHOro HaKIOHa IHKBOPHEH, Hapywas mpu
9TOM YCTAHOBKY M CTabHMAM3ALMIO YIIPaB/sIeMbIX xonec. K Tomy xe
TIpY OCANKE OFHOK M3 TIPYXKUH MOABECKH YKa3aHHLIE VITIBL H3MEHHIOT-
€51 TOJIBKO € OAHOM CTOPOHE apTOMOOUAA. Benenctaue 3toro crabimu-
3UPVIONEHE MOMEHTBI Ha YITPaBIsSeMBIX Kojecax He OyayT ypaBHOBE-
IIUBATELCS TIPH FIPSMOJMHCHHOM IBMXKEHMH M AaBTOMOOHIbL HauHeT
YBOIWTD B cTOPOHY. [Ipy yMeHbiueHHM AAaBAeHUS BO3IYXa B QIHOM U3
LIHH KONeC aBTOMOOHAS YBEIUYHBACTCH €€ COTIPOTUBICHHE KRYEHHK)
U CHIXAaeTCH GOKOBAA XECTKOCTb UIHHBL. B CBA3U ¢ 9THM aBTOMOOWL
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[PH IBMXKEHHH ITOCTOSIHHO OTKIIOHSETCS B CTODOHY LUIMHB! ¢ YMCHB-
IIeHHbIM EABASHHUEM BO3XYXA.

BRoknpoBKa Kojdec NpH TOPMOXKEHHH. [1pH TOPMOXEHHMH aBTOMO-
01151 OOHOBpeMeHHas OACKMpPORKA (MOBEAEHHE IO 103a) IMepeAHHX B
3aHHMX KOJIeC MOXKET IPOH3OHTH TOIBKO Ha JOPOTax ¢ ONpEEECHHBIM
OTMITHMANBHBIM KO3DGUIIMEHTOM CUETTACHHS Porr = 0,4...0,45. Ha no-
pOFax ¢ APYTUMYE 3HAYEHHAMK Ko3(QPUIMeHTa CHEIUICHMS IPOUCXo-
auT SIIOKHPpOBKA cHavasma nHbo mepemHunx, U0 3agHuX Konec. Tax,
IIpH TOPMOXEHHH Ha JOpOTax ¢ KO3 OIUNEHTOM CLIEILIEHNS MEHBIIIE
OTITUMANBHOTO {9, < Qo) ¥ ABTOMOGIIA MEPBEIME ONOKUPYIOTCH ITE-
PeAHHE YIPaBIsieMBIE KONECA. JTO MOXET MPHUBECTH K fTOTEPE YIIPAB-
sisteMocT aBToMobmnsA. I1pr TopMOXKEHNH Ha Aoporax ¢ Koadhdumy-
EHTOM CLEIIeHUS GONBIUIE ONTUMANBHOTO (@, > Q) ¥ ARTOMOOMIS
NEPBBIMI AOBOEATCS NC K32 33AHHE BEIYLIHE KOXECa, YTO MOXET TIpH-
BECTH K 3aHOCY.

Konebanua ynpasaseMbix Kodec. [1pH IBMXEHHH BO3HHKAIOIIHE
KoneOaHHA YIIpaBIsIeMEIX KOJec BOKPYT HIKBOpHell (ocell momopoTa)
B I'OPU3OHTRNIBHON IAOCKOCTH IPOUCXONST C BEICOKOH M HU3KOH Yac-
TOTaMH.

Konrebanmsa xonec ¢ BBICOKOH YacToTol (Bonee 10 Tu) comepiia-
IOTCS B IIpeleiax YIPYTOCTH PYJIeBOTO NMPHBOIA U KWH. OHY MOTHoIa-
IOTCSL B PYJIEBOM YIIPABICHUH, HE IMepeJarTcs Ha PYIeBOE KOJIECo U
HE HAPYLUAKT YIPAaBIZEMOCTH aBTOMO0MAA. ONHaxo KoneGaHus BEICO-
KOH 4acTOTH! BBI3BIBAIOT JOTOAHHUTENBHLIA H3HOC IHUH H TeTaNeil py-
JEBOFO MPHBOJIA, BO3PRCTAHUE CONPOTHBICHUS NBIKCHUIO U CHITKE-
HUE¢ TOTVIMBHOH 3KOHOMKYHOCTH aBTOMOOINS,

KoneGaxus xonec ¢ HM3KOH wacTtoTol (MeHee 1 ') HapyiawoT
VIPABASEMOCTh aBTOMOOMAS M 0e30MaCHOCTE ABMKEeHHA. [1ng ycTpaHe-
HUA UX BIAAHHS CJIEOYET CHMXATh CKOPOCTS IBVXEHHS ABTOMOOMIIS.

KonebaHusa yOpapAseMBIX KONEC BOKPYT LIKBOPHEH IIOJHOCTBIO
YCTPAHHATH HEBO3MOXHO, HX MOXKHO TOJNBKO YMEHBIIHTE, DTO JOCTHIA~
€TCH PAa3TMYHBIMH KOHCTPYKTUBHBIMH MepaMM: IMpHUMEHEHMEM Heza-
BUCUMOHN NOABECKM YHPaBISEMBIX KOJIEC, HX OallaHCUMPOBKOH H Op.
B pezynpTare yMEHBILAETCH FMPOCKOMHMYECKAA CBA3b MEXIY KOeCaMK
H yCTpaHsieTcd ¥X HeYpaBHOBCLICHHOCTD, BbI3bIBAWOILME KOseGaHus
KoJiec BOKPDYT LIKBOPHEH,

Yeunnrend pyieroro ynpasieuud. B pyJeRbIX YIIPaBIeHHSIX aBTOMO-
OMNEH TIPUMEHSIOT THAPABIHYECKHe, THEBMaTHYeCKHe ¥ DIeKTPHYEC-
Kkue ycunutean. Cped HUX HanOoNbIlee PACTIPOCTPAHEHHE TTONYIHITH
runpoycunnTen. Tak, 90 % Bcex aBTOMOGHIEH ¢ YCHIHTEIAMA pye-
BOFo YIpasieHHsl 000PYEOBAaHE TMIPABTMYCCKUMH YCHTHTENSIMH.

Puopoycunytens 3Ha4UTE/ibHO otuterdyaer paboTy BOOMTENSA, KOTO-
PEIf TIPH ero HATHYWH NMPUKRATEIBAET K PYIEBOMY Konecy B 2— 3 pasza
MeHblllee YCHAME, YeM O3 TMApoyCcHIuTeNs. Tak, HarpuMep, IS ITo-
BOPOTA ABTOMOOUIIST cpeaHeit ¥ GONBIIGH IPY30IIOIBEMHOCTH 1 aBTODY-
coB Oe3 pyIeBrIX yCIWIMTeReH Tpebyercsl ycunue popuTens no 400 H u

150



fonee. DTO OUEHD CYILECTBEHHO, TaK KaK K3 BCEH 3aTpayMBaeMOlt BO-
OWTeTeM SHEPrdK Ha ynpabBacHue apToMobuneM 50 % TpHXOOUTCA Ha
pYNMeBoe ynpagierke. Kpome TOTO, THEDOYCHAKTEIb CMAIYAeT TOMYKH
M yIApHl OT JOPOXHBIX HEPOBHOCTEH, TepelaBaeMble OT YIPABIAEMBIX
KOReC Ha pyNeBoe Koleco. | HAPOYCHIUTENE TAKKE TIOBHIIAeT Oe3-
OMACHOCTE JABHKCHMS IIPH TIOBPEXACHUK IMTHH YIPaBIACMBIX KONEeC
(TIpOXON, paspslB H T.11.} ¥ MAHEBPEHHOCTb ABTOMOONIS.

MaHeBpeHHOCTS aBTOMODIIA BOIpACTaET Ipy DBICTPOM M TOYHOM
FefCTBUH THAPOYCHIHTEAS. 1aK, BpeMs cpalaTBBAHUA THAPOYCHUAN-
Tenei cocrapnger G,2...2,4 ¢ (y mHeBMoycunureeil oxo B 5— 10 pa3s
GomblIe). DTO MPUBOAMT K BbICOKOH TOYHOCTH TIPH YIIPaBREHHH aBTO-
MODMIEM B IpOLECCe TTOBOPOTA Ha 3aKpyYTREHHSX IOPOT.

Kyazos apromobuna. Popma Ky30Ba JIeTKOBBIX ABTOMOGHIIEH OKA3EI-
BAeT CYIIECTBEHHOE BIMSHME Ha MX VIIPABNSAEMOCTh, TaK KaK OHA OII-
pefieniseT METALIEHTP aBTOMOOKAS — TOUKY IIPWIOXKERHUS G0KOBOI aspo-
IWHaMudeckol cunsl P (cUmsl Berpa). ¥ aBToMOOMITER MeTalleHTp
OBBIYHO He COBMANAET C X LIEHTPOM TDKECTH. Tak, ¥ OfHHX ARTOMOOU-
Relt MeTalleHTp PacHoNOXKEH TIepe)l eHTPOM TSDKECTH, 2 ¥ APYTHX -— 3a
HIM,

Ecay meTalleHTp HaXOJWTCS TIepes HEeHTPOM TSKECTH aBTOMODH-
s, 7O TIpH AefcTBHY OOKOBOTO BETPa ABUTABLIMHICA MPAMOIUHERHO
aBTOMODUITL HaYHEeT TTOROPAYNBATLCA B HAMPABIeHWH TeCTBIS CHAB
BeTpa. 910 BBI30BET TOABACHUE neHTpobexHo# cunsl P, (puc. 8.14}),
IO, BAUSHUEM KOTOpoi YBeRWYUTCHA CKIOHHOCTH aBTOMOOUNA K TIO-
BOPOTY.

Ecnu MeTaieHTp HAXOMWTCHA 3a
HeHTPOM THXECTH aBTOMOOMIIA,
TO TIPH AeHCTBHK 0OKOBOTO BET-
pa P; aBroMoOUNEL GYEET CTpe-
MKTECH TTIOBEPHYTH TIPOTHR BETpa.
Bosuukawliaa 1pr 3TOM LICHT-
pobexHas cwia £ 6yner cnocol- a
CTBOBAaTh YMCHBLICHHIO TIOBOPO-

Ta aBTOMOOUIIA. D p, 2
Takum obpasoM, Anst obectie- . j
YeHMS Jydiied yUupaBIgeMOCTH P 1
aBTOMOOMIIH Tipy OeHCTBUN BOKO- ’ 1o
BOTO BETpa HEOOXOOUMO, YTOORI —] 3 }',, }',r _—
i

METAlleHTp PaclIONaraics 3a HeHT-
POM TSXKECTH ABTOMOOHNS. 7

310 MOXeT OBTb ZOCTHIHYTO
COOTBETCTBYROUIEH GOPMOH Ky-
30Ba aBTOMODUIS, HATIpUMEp C

Puc. 8.14. Bnuanne GopMel Kyaosa Ha
YipasaaACMOCTh aABTOMOOMIIA:

TIOHWXEHHEBIM KarloTOM JIBHTATE-
JI51, BHICOKMMH 3a0HHMH KpPbUIh-
AMU U AD.

a4 — pacrloNoXeHHe METAUEHTPA aBTOMO-

DunA; & — cxema cun, ISHCTRYICWMX NpH

dokosom Berpe; ML — merauentp; UT —
HEHTD THRECTH
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Kpamndnkanws Boawrens, YTpapaaeMoCcTs aBTOMOOWISE H TOTHOCTE
BBEITIONHEHUST MaHEBPa BO MHOTOM 3aBHCST OT KBATM(PHKALMH BOEHTE-
.

VnpasneHue aBTOMODIIIEM Ha FIOBOPOTE NPEACTaBNgeT COO0H CNOX-
HBI{ Apollece, COCTOSILIKH K3 HeCKONLKMX (ba3: BXOJ aBTOMOOHUAS B
HOBOPOT, €0 TIOBOPOT M BHIXOJ U3 TIOBOPOTA.

{Ipr ynpapneHBEH aBTOMOGHJIEM BOAUTENM, He HUMEIONIHE A0CTa-
TOYHOTO OTIEITA, YACTO JIOTIYCKAIOT OLIMOXH: BRIBOJAT aBTOMOOHIL 34
OCEBYIO AMHWIO JOPOTH, 3a TEPEJeNsbl 3aHHMAaeMOTo pAda M ¢pe3alot
VIAB TEPM MaHeBpEpoBaHHH. Bce TMomo0HEBIE NEHCTBUA TPHUBOAT K
HapylUIeHHIO HE TOABKO VIPaBAAEMOCTH aBTOMOOIMIA, HO ¥ Oe3omnac-
HOCTH JBMKeHUA.

Ko HTPONbHbiE BORPOCH]

1. Kakne napamerpsl XapakTepu3yioT IOBODOT ABToMobmA?

2. Kakue cuinp ZeHCTBYIOT Ha aBTOMOOWIE [IPM ITOBOpoTe?

3. HodeMy BO3HHUKAWOT KoneGankd YIIpabBIsieMbtX KOJSC BOKDYD IUKBOD-
Helii?

4. Kak ofecrieuupaloT cTabUIU3AIMIG YTIDARIAEMBIX Kojiec?

5. Kak ocyliecTBIAIOT YCTRHOBKY YTIPABIAEMBIX KoJec?

6. Yro npencrasnaer coboi YBOL KORec aBTOMODMNA, K YEMY OH IPHUBO~
IHT?

7. Kakue daxTophl 0Ka3pisaloT BIMAHKE HA YTIPABNAEMOCTL ABTOMOOHA?



9. NOBOPAYUBAEMOCTb

OCHOBHEIMH TIapaMeTpaMH, XapaKTepH3YIOHINMH HOBOPAaYHBAEMOCTh
aBTOMOOWIS, ABNAIOTCA YITIBI YBOHA TIEPEIHUX H 3aTHHUX KONeC U Co-
OTHOLIEHHE MeXIy HUMHN. IToKa3aTensiMy TTOBOPaYNBAEMOCTH CYXKaT
KPUTHYECKAS CKOPOCTE aBTOMOOIINSA IO YBOAY M KOhOUIIMEHT IOBO-
PAYBAEMOCTH.

9.1. Buasl noBopaivBaeMocTy asToMmobuned

"B 3aBHCHMOCTH OT COOTHOLIEHUA YINOB YBOJAA NEPEIHMX M 3a0HHX
konec (MOCTOB) aBTOMOGKITH MOTYT UMETh Pa3AHuHyIO OBOpaYHlBac-
MOCTB: HERTPAMHHYI), HEMOCTATOYHYIO W H3MKIUTHIOD.

Heiimpansnuas nosopavueaemocms (puc. 9.1, @) XapaKrepu3yercs TeMm,
YTO YTNHI YBOHA TIEpeIHUX U 3afHUX KOAeC paBHs (8, = §,) H, crneno-
BaTeNbHO, PAMKYCHl TIOBOPOTa aBToMOGWIel ¢ HelTpansHON MOBO-
PAYUBAEMOCTBIO U KeCTKUMU KOAecaMH TOXe paBHul, T.€, R, = R
(puc. 9.1, 8). XoT4 paguyckl T0BOpoTa R, W R paBHK, TpacKTOPHH ABH-
KEeHNA aBTOMOOHIEH ¢ HeHTpANTBHON TTOBOPAYHBAEMOCTRIO M KeCTKU -
MHE KOReCaMH HEe COBIAAIOT, TaK KaK HEHTPBI X IOBOPOTA HaXOAATCs
B pa3HeIX Toukax (O u O)}).

Psuc. 9.1, CxeMpb! 2BTOMOOWAR ¢ HEWTPAILHOH NOBOPAYMBAEMOCTDIO!

& — BO3HHUKHOECHME YINIGE YBONA KONCC, § — IBHXCHHE HA HOBODOTE; v, Uy —
BEKTOPE! CKOPOCTER MepeAHMX B 3afHuX xolec, O, O; — LUgHTPH MOBOPOTA ABTOMO-
Guneii
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Prc. 9.2, Cxembl 28TOMOOMIIS ¢ HEEOCTATOYHOK HOBOPAYHBAEMOCTHIO!

4 — BO3HHKHOBCHME VIVIOB YROHAZ KONeC; § — OBIDKeHUe Ha MOBOPOTE; vy, ¥y —
BEKTOPL CKOPOCTeH NepeaHuX H 3a8HHX Kolec, O, J; — LEHTPs TOBOPOTA ARTOMO-
Gunef

Hedocmamenunas nosopasueaemocms (puc. 9.2, g) XxapakTepuiyeTca
TeM, UTO YrOJI YBOJa HepelHHX Kosiec 0ofbiiie, YeM 3aaHHX (8; > 3,),
U R, > R Ans nisuxeHUd aBTOMOGUAS ¢ HEAOCTATOYHON NOBOpadnBa-
eMoCThIo (pHrc. 9.2, ) 0 TPaeKTOPHH 3alaHHOTO paguyca yrpagkisae-
MEIE KOJIECa HEOBXOANMO MOBEPHYTE Ha OONBIEHH YTOJ, YEM TIDH XKe-
CTKHX KoJiecaX, TaK KaK Ha TIOBOPOTE OH CTPEMMTCA IBHTATHCA IO
KPHBOH GOJNBIIETO pagHycCa, YeM OTIPEISIAe MBI TIONOXKEHUEM EPET-
HUX YIIpaBIsgeMBIX Korec. CleoBaTe/IbHO, aBTOMOGHIB ¢ HEZOCTATOY -
HO¥ TIOBOPaYHBAEMOCTbIO 0e30MaceH IIPH IBHXKCHWH Ha TIOBOpOTE,
TaK XaK Y HETO HMEeTCA HEKOTOPHI pe3epB «HOAPYIMBaHMA». OIHaKO

o YIIpaBNEHHE aBTOMOOHNIEM C HENO-
CTETOYHOH TIOBOPAaYHBAaEMOCTHK Ha
TIOBOPOTaX HECKONBKO 3ATpYIHSICT-
¢ BCHEICTBHE TOTO, YTO OH TIOBO-
paunBaeT fojiee IIOJOTC, YeM 3a3h8d-
) Ps 5,  HO YTIPaBAEMBIMH KOTECAMH.

2 P, Ipu geiicTery GOKOBON BO3IMY-
Fs, [\i praowweil cunnl Py (Betep, BOKOBoIT

! TOMYOK OT HEPOBHOCTH LOPOTH)

B Vi Iy 4 TIPSIMOTIHENHO ABUTABIITHICA aBTO~

B MOOHMIIb ¢ HeNOCTATOYHOH HOBOpa-
YUBAEMOCTRIO HAYMHAET COREPIIATE
TICBOPOT BOKPYT HenTpa O (pic. 9.3).
BeiieacTBiie 3TOr0 BO3HHKACT 1IEH-
TpodexXHag cuna Py, nomepeyHas
v, U3 — BEKTOPBI CKOPOCTEH NMepPeIHHX COCTARTIAIOLLAA KOTOPOI: P-" ACHCTBY-

o 3aTHuX Kolec, O — UeHTP NOBOPOTA €T B IIPOTHBOIIOJIOAHYK) CTOPOHY TIO
ABTOMOGHNS OTHOILUEHUIO K DOKoBOH cune Pg.

Puc. 9.3. CxemMa ABMKEHHA ABTOMO-

6N ¢ HEMOCTATOUHO#H NOBOpadH-

BaeMOCTRIO TPU IeHCTBHK GOKOBOMH
CH/IBL
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Pic. §.4. CxeMEl aBTOMOGHIA ¢ HANMIIHEH TOBOPAaYHMBAEMOCTRIO!

g — BO3HUKHOBEHME YIROB YBOAA KoRec; § — pBIIKEHHe HA MOBOPOTE; vy, o —
BCKTOPEl CKopocTel fepealiX # 3alHuX Kotec;, O, 0 — UeHTPH NOBOPOTA ABRTOMO-
ounel

B peaynrTaTte YBOS KORecC yMeHbIIaeTcA. TakiuM o06pazoM, aBTOMOGHTE
¢ HEZOCTATOUHOH TIOBOPAIHBAEMOCTRIO ABRTOMATHUYECKH CTPEMHUTCH CO-
XPaHKTE 3adaHHOE TIPEMOJUHERHOe NBIDKEHHE, T.€. OH YCTOHUYWB U
fe3omaces TIpH NPIMOTUHEITHOM FBHXKEHUH.

Hanuunns nogopauusaemocms (pric. 9.4, a) xapaxrepH3ayeTcd TeM,
4YTO YIOJX YBOIA TeperqHUX KoJiec MeHbIle, yeM 3amHux {8, < 8,), u
R, < R. [Ina npuxexus aBToMobUns (puc. 9.4, 6) ¢ nanuilHe# noBopa-
YHUBAEMOCTHIO TIO TPAEKTOPHK JAHHOTO pafyyca VIipaRigeMble Kolieca
clemyeT TIOBEPHYTh Ha MeHBIIHH YTOJN, YeM HpH XeCTKHX KoJlecax,
TaK KaK OH Ha [MOBOPOTe CTPEMUTCA ABUTATLCA TI0 KPUBOM HenpephIB-
HO YMeHBIIAIOHEroCs paliyca, YTO MOXET TIPHBECTH K 3aHOCY 3aEHHX

konec, CnegoBaTeNbHO, aBTOMO-
OHNB ¢ UBMHIUIHER TOBOPAYKBAEMO-

P“___ P, ¥

|

N

|

L -

Py

= P =

CTRIO TIPK ABIDKEHUK Ha TIOBOPOTE —;
HE MIMEET Pe3epBa «TMTOAPYAHBAHHSI»
u Gonee oraceH, 4eM aBTOMOOWAB
¢ HeIOCTATOUHON NOBOpAdNBaEMO-
CTBIO.

OmHaKo YIPapBIATh ABTOMOBH-
JieM ¢ M3RHKIIHEH NTOBOpadynBacMo-
CTBIO HA [TOBOPOTE JIETde, TAK KakK
OH TIOBOpavrBacT Ha BONBLUHIE
YIOJI TI0 CPABHEHHKIO C 3RTAHHBIM
YTIpaBJsIEMBIMM KOJIECAMH.

IMpu neificTBHH GOKOBOH CHITHE
P; ABHUTaBIIMHACA TIPSIMORHUHSHHO
aBTOMOOKAL ¢ K3RHLIHEN TOBOpa-

=
4

551

0

Puc. 9.5, CxeMa ABMXeHMA ABTOMO-
oW ¢ U3RHIUKEEeH NoBOpaYHBasMO-~
CTHIO TIPU RefiCTBMH OOKOBOM CIITBL

v, ¥y — BEeKTODH cKopocTeil nepearmx

YKBACMOCTEI0 HAUMHAET Iepeme-
HIATBCS T10 KPHBOH BOKPYT LEHTPa

M 33aHHX Kojdec, (0 — ieHTp NOBOPOTA
ABTOMOO KA
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nogopota O (puc. 9.5). B a1oM cnyyae molepeyHas coCTapnswWas P,
1IIEHTpOGEXHOM cURBl P, NefCTBYET B TY & CTOPOHY, 4TO H OOKOEas
cuna Py ¥YBOI KOREC BO3PacTaeT, YTo TIPKBOAUT K YBERWUYEHUIO LIEH-
TpobexHOM cunrl. ¥ ecu He MoBepHYTE YIIpaBIsAeMEIe KoTeca B TIPO-
TUBOTIONOXHYIO HAYABHIEMYCS MOBOPOTY CTOPOHY, TO ABTOMOGWIE OYIIET
HBUTATHCH 110 KPWBOH HETIPEPBIBHO YMEHBUIZIILErocsa paauyca (110
CIIMpaNi), B PE3YABTATE MET0 MOXET IPOH3ONTH 3aHOC WIH OfIPOKU-
neiBadHue, CrnenoBaTeibHO, aBTOMOOKID ¢ U3THIIHEH TOBOpaYUBaEMO-
CTBIC HEYCTOWYUB TIpH TIPSMONUHEWHOM ABIKEHKHY U MeHee besora-
CeH, 4eM 4BTOMOOMIE ¢ HEJOCTAaTOYHOH TMOBOPAYMBAEMOCTEIO.

9.2. KpuTHYeCKaR CKOPOCTL aBTOMOBMAA No yBoAY

JIns HaxoXpeHUd KpHUTRUeCKoH CKOpOCTH ABTOMOOHIZ M0 YROIY
OTIpeeTiM U3MeHeHHUe YIJia TIOBOpOTa YIpaBIgeMBiX KONEC aBTOMO-
G1Ng B 3aBUCHMOCTH OT CKOROCTH €10 ABINKeHUA, C 310 11en510 Bhipa-
3UM YTON TIOBOPOTA VIPaBIfeMEBIX KoRec K3 (DOpMyMel Iis pagHyca
TOBOPOTA aBTOMOOURS ¢ SMacTUYHBIMKH KoJIeCaMHu:

9=é—(52 ~8)),

P P
e §, = };ﬁu, 8, = k” — YIJIBI YBOJA EPEAHNX U 33HNX Koyec; P,
¥ey Bz, o .
P,, — GoKoBbie CHJIBI, IEHCTBYIOLIME HA NEPETHMIA W 3adHMI MOCTBE;
Kyw, Kya; — KOIDODHUIIMEHTH! CONPOTHBAEHHS YBOAY TIEPERHUX W 3all-

HHX KOJEC.
C y4eToM 3HaueHUIT GOKOBEIX CHJI YTl YBOJ& KOJEC

__ G 5 < Gyv?
13gR Ky, = © 13gRokyy, |

rie Gy, G,— Bec, NPHMXOMSHIMIICA Ha TIEpeIHHUE U 3aNHue Koneca, H;
v — CKOpOCTh aBTOMODHIS, KM/4.

¥ aBTOMODUNE ¢ HEROCTATOMHOM NMOROPAYMBAEMOCTHIO TIPH YBETH -
YEHHH CKOPOCTH BO3DACTAlOT PAIHOCTh YIVIOB YBOAa O; K 8 K, CNENO-
BaTeJIbHO, YTON TIOBOPOTA 8 YIpaBasieMbIx Koaec. Ipu 3TOM yroa mo-
BOPOTA VTIPABJISEMEIX KOJEC BCAMIA OCTACTCS TONOXKUTEILHBIM.

Y aBTOMOOWIS ¢ H3NMHIIIHe TOBOPAYNBAEMOCTERIO TIPH YBENHUYEHUH
CKOPOCTH JBHXEHHS YTON TIOBOPOTA YIIPaBIsieMbIX Koec O yMeHbla~

L

etcd. [Tpu onpenenesHol cKOPOCTH PAIHOCTS YTNOR YBOAA 8y — &) = ——.

371a CKOPOCTh HA3KIBAETCA KPHTHYECKOI 10 YBOIY.
Ip® DBMXeHNH ¢ XPUTHYECKOM CKOPOCTRIO TI0 YBOMY HOCTATOYHO
HeOOoNBIIOTO GOKOBOTO BO3MYILIEHHS (Hae3l Ha HEpOBHOCTb AOPOTH,
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fIOPEIB BETpa M Ip.), YTOOBE BOSHUK IIPOTPECCHBHO BO3IPACTAIOLLMI
YBOH, U OBUTaBUIMICA TIPAMONKHEHHO aBTOMOOUNE CTa)l KPYTO 10RO~
paYWBaThCS.

Tak KaK cHayana aBTOMOBHITE ZBUTATCH TIPAMONTMHERHO W YTON 110-
BOPOTA YTIpaBAgeMBIX Kojec Oblt paBeH Hymio (6 = (), To ¢ yyeToM
MPEXBITYLEMX BRIPAKE HUI MOXKHO 3a81THMCaTh

5 _a _ L _ 62 Gi T)z
2 I~ |7 T I|ia.p0 -
R, \kn, K |13gR,

ya2
OB6o3HauuB v = vy, ONPSIEANM KPHTHYECKYIO CKOPOCTh aBTOMO-
OUAA TEIO YBORY, KM/

Kputnueckoil ¢KopocThIO 110 YBOAY Ha3bIBACTCA CKOPOCTD, O J0-
CTHXKEHUH KOTOpO# IpH MI0GOM OOKOBOM RO3IMYILUECHMH Ha4YHWHAETCS
IIPOTPECCUBHOE OTKIIOHEHHE aBTOMOOWIS OT HallpaBAeHM A JBIDKCHNS,
3aIaHHOTO YTIPABISEeMBIME KOAECaMHU,

M3 GopMynsl IS vy, CHENYET, YTO KPUTHYECKYIO CKOPOCTh 10 YBO-
By UMEIT TOABKO ABTOMOGUNH ¢ W3NMHiHeH TIOBOPaiHlBaEMOCTHID.
¥ apToMobuNeil ¢ HeHMTpATbHOH 1 HEAGCTAaTOUHOM NOBOPAYHBaEMOC-
TBIG KPUTUYECKAA CKOPOCTD TI0 YBOAY OTCYTCTBYET, TaK KakK IIpH §; = §;
OHAa paBHa GECKOHEYHOCTH, a TIpH &, > §; UMeeT OTpHULATEIbHOES 3Ha-
GEHHE.

YOpapaeHve aBTOMOOIIEM ¢ MANHHIHEH TIOBOPAYHBAEMOCTBIO 3a-
TPYIHEHO, H TAaKOH aBTOMOOMIL MEHee 6e30TaceH, YeM ABTOMOOHNE ¢
HEJIOCTATOYHOH ITOBOPAYNBAEMOCTRIO. 1aK, IIPU CKOPOCTH ABTOMOOH -
14, PaBHOM KPUTHHECKOMH TIO YBORY (v = 2,), AT ABHXEHNA 110 KpHU-
BOl FPacKTOPHH YIIpaBasieMbIe KOJIECE HYAHO YCTAHABAWBAThL B Heil-
TPAJIBHOE TIOROMXEHWE, a HpH CKOpoCTH, OoAbHiell KpHUTHYECKOH TIO
YBOLY (v > v,), YHDaBIAEMBIE KONECA HEOOXONMMO NOBOPAYKBATE B
CTOPOHY, NPOTHBOITONOXHYIO ITIOBOPOTY. Bee 3TO HapyllaeT yIrpasisie-
MOCTb aBTOMOOWIA M 3aTpyaHseT paboTy BOAWTENH, Tak KaK JaHHLIM
HEAOCTATOK OH BLIHYKEEH YCTPaHATS [IOBOPOTOM yIIpaBAsSIeMbIX KOTed.

Hrak, Hanbonee Ge30TFACHBEIMH AWIAIOTCA aBTOMOOWNH ¢ HeIOCTa-
TOUHOH TIOBOPAYNBAEMOCTBIO. OHU YCTOMYMBERE TIPH MIPAMOANHEHHOM
JBIDKEHIH, NIpH JeHCTBIH BOKOBO CHIIB! pacTONATAIOT PE3EPBOM <ITOH-
PYJIHBAHUMA» HA MMOBCPOTAX K HE MMEIOT KPUTHYECKOI CKOPOCTH TIO
yBofy. YeM Gonkile HeAOCTATOHMHAS TOBOPEUMBAEMOCTh aBTOMOBHIIH,
TeM MEHBLIE YTOMASETCS BOXUTERE.

UpesmepHo BOABIIAA AOBOPAYMBAEMOCTh aBTOMOBGMIS 3aTpYIOHACT
padoTy BOAWTENA, TAaK KakK IAS HIMCHCHWA HarlpaBAGHWS IBKXCHHSA
Tpebyercd 6oabIaa ciia. ObecrieydTs HEHTPATEHYIO TOBCPAYNBACMOCTD
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aBTOMOOMIA OYEHE COXHO. B CBA3WM C 3TUM CTpeMATCS AeNatk ABTOMO-
OMIH ¢ HEAOCTAaTOYHOU IOBOPaYHBAEMOCTEID.

HexoctaTouHass TOBOpAYMBAEMOCTE JOCTHTAETCS] YMEHBIHEHHEM
HaBICHUS BO3OYXA B IIMHAX TIEPEIHUX KONEC 110 CpAaBHEHKIO ¢ 3afH-
MH, BCACICTBHE YETO CHHXKAETCH MX COTIPOTHUBICHUE YBOLY H YBETH-
YHBAETCS YrON yBOJAA §; pACTIONIOXKERUEM LIEHTPE TSLKECTH ABTOMOOH-
75t BMXKE K OCH JICPEIHHX KOJIeC, UTO YBCIHUMBEET NCHCTBHE IEHTPO-
GeXHOW CHTBL Ha TIepefHMe Koxeca ¥ yroi §; ypola repedHHX KOonec,
PasHOH KOHCTPYKUHEH TEOABECKY KOJIeC aBTOMOOKIIS: NiepeHAs Hela-
BHCHMaH, 4 3a[HMIS 3aBHCHMAs; TIPHMEHEHHEM TIEPCEHETO [IPHBOIA.

8.3. KoathhuumeHrT nosopaunBaeMocTu apromMobunsa

10T KOIPHULIHEHT 1TO3BOJISET OIpeAEANTD IFOBOPaYHBAEMOCTD 4B~
ToMoDuIsA, Ero sHaueHMe HAXOANTCH 110 ceXyioeis hopmymne:

Mnos = sz}'m .

Gik

By

Ans nerkoBpIx aBroMobuneit K03 PHUHeHTH COIPOTHRIEHHA YBO-
Ny TIepeNTHUX ¥ 3afHHAX Konec obbiHo paBhbi (kyy, = Kys,) 1 KO3GPH-
LIKEHT TTOBOPAYHBAEMOCTH

G,
Yines = _G";’

JIns Tpy30BBIX aBTOMOBWIeH OTPAHNYEHHOH TIPOXOIMMOCTH ¢ KBYX-
CKaTHBIMU 3aTHUMH KOJIECAMH ¥ ONHHaKOBHIM JIABJIEHHEM BO3LYXa B
IIWHAX TIepeqHUX ¥ 3aQHUX Komee K0ahdHineHT 11oBOpaYHBAEMOCTH
MOXHO OHPEIeNUTEL Mo GopMyne

G,
MNnos = "G‘::

Ecnu xoadduuMeHT NOBOPAYHBAEMOCTH MEHBIE ENUHUALIBL {Tjges <
< 1), TO aBTOMOOHIE 0614 Ja8T HETOCTATOYHOMN FIOBOPAYHBAEMOCTRED,
Ecnu xe maHgwiil koahodunvens Gonslne eRNHULS (M ~ 1), TO aB-
TOMOGH/Ib MMEET HITHILHIOK FOBOpaunBaeMocThb. [Ipu atoM ueM Goeie
3HaueHHKe Koah¢UIMeHTa TOBOPAYMBREMOCTH, TeM MEHBLIE TEOTIEPEt-
Hasl yCTOHYMBOCTD aBTOMOOHNS ¥ GONEIHE €r0 CKIIOHHOCTD K 3aHOCY.

9.4. [inarpamma yCTOWYMBOCTY ABWKEHMA asToOMOGWNA

B,JIH OLEHKH YIIPABIACMOCTH K YCTOETI‘{HBOCTH ABVXEHHUA aBTOMO-
OUNH, a TAKKe HaXOXIEHHS ero KPHTHYECKOM CKOpPOCTH 0 YBOAY
yaoCGHEe BCErOo MCIOAB30BAThE AMArpaMMy YCTOHYMBOCTH ABHXEHUS
aBTOMOOHAA.
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Puc. 9.6. 3aBUCHMOCTD YIIOB YBOJa Ko- B/ 0
JieC aBTOMOOMNA C M3NMIIHEH moBopa-
4HBAEMOCTRIO 0T yAenbHOH OOKOBOM
CHIIBL 8
8y

81,8,
HJuarpamma yCcTOMUYMBOCTH TipeacTaBiageT coboit rpadUK 3aBUCH-

P
MOCTH MEXTY YAeTRHON DO0KOBOH CcUIOR Ey, COQTBETCTRYIOIHUMMY e

L
Pa3HOCTBIO YIJIOB YBOGa &; — 8; W OTHOLIEHHEM = OTPEACNAIIINM

paaryc MOBOPOTa aBTOMOGHIIS,
HdunarpaMMa ycToHIHBOCTH CTPOUTCS [0 SKCHEPUMEHTAIBHO TOAY-

YeHHBIM 3aBHCHMOCTAM MEXIY VANBHON OOKOBGH CHmok -éi ¥ yIiia-

MH yBoz#a &, ¥ &, (puc. 9.6).
Ha puc. 9.7 mpencrapieHa AWAarpaMMa YCTOMYHBOCTH EBHKEHUS
apromMoGung. Ha ocHM opmyHar qHarpaMMsl OTKIQnbIBalOT 3HAYEHHH
P,
YAETbHOI GOKOBOI CHABL —, Ha OCHM aGCIMACC BIIPABO — 3HAYEHHS

BENBYUEH 8, — &, > (), a BneBo —(8, - §,) < 0. B npapoii yacT guar-

BIG

Uep

4!

~(84~5)

8,-8,, LIR
: R

T T P,

Puc. 9.7. QuarpaMmMa yCTOMYHBOCTU ABMKEHHA aBTOMOOWIA:

4—6 — XapaKTepHble TOUKH TIOCTPOEHHS; By, — KPHUTHYECKAR CKOPOCTh IO YBOOY
KOJNeC Ip# MpAMORMHEHHOM BBHKEHHH aBTOMOGMAR, v, 1y — 3HAMEHHA CKODOCTH
apTOMODHAR, R| — 3HAYeHHe paauyca MOBOPOTA
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paMMBl Ha OCH abCIHMCC TakKe OFKMANBIBAIOT 3HayeHWs OTHOUICHMS

L .,
5 @ Mok Heit PaECIONOXKeHa WKaja paguyca R nosopora.
KpuBele B Mpagoif 1 JIeBoIt 4acTAX HMATPAMMEl IPEACTABAAIOT CO-

P
Boit 3aBUCUMOCTE YIENbHOME O0KOBOH CHIEI ?y OT PasHOCTH YIVIOR
yBOZa KoJiec §; — 8, COOTBETCTBEHHO JUIST aBTOMOOUAEIT C UMTHILHEH 1
HEJOCTATOYHOH TOBOPAYHBAEMOCTEED.
IHpsiMble Iy4u HA DHarpaMMe — 3T0 3ARMCHMOCTH YIeABHOH GoKo-

BOH CHIEBI e OT OTHOILUEHHKA 'E I ONpeaCHeHHEDBEX 3HA4YeHHH CKo-

POCTH EBHKEHHA ABTOMOOWNA. YTON HakinoHa Jyyel yBelwunBaeTcH
[IPU BO3IPACTAHUH CKOPOCTH FBUXEHUA.

TTonsaysacs auarpaMMolf YCTOHUHBOCTH, MOXHO DEIIATE HeJbIA ps
3ajay, CBA3AHHBIX ¢ OTIpelefieHREM TIApaMeTpOB VIIPAaBIEMOCTH H
YCTOMYIHBOCTH aBToMOOKAs, Hanpumep, ecii U3BECTHL! PaaHye NOBO-
poT1a aBToMOOHIst R = R| 11 CKOPOCTD v, TO MOXHO ONPEIETHTSs Yo
TMIOBOPOTa YIIPaRAseMbIX KONeC, KOTOPhH HEOOXOXKUM HNst EBLKEHNS
TP} 3a0aHHBIX YCIOBWAX. C 3T0H 1IENBI0 IEPTICHAKKYIAP, BOCCTAREEH-
Heil B TouKe R, TIPOJOIDKANOT A0 JIyda v K M3 TOYKH HX MEPECeYeHHA g
NPOROIAT IOPH3IOHTANb A0 MEPeCceUcHUsn ¢ KpHRoH {T04Ka 6) M OCBIO

L
opErHatT (Touka g). OTpe3oK ag = R’ a OTpe3oK O = §; — ;. 3Has

IUIHHY OTPE3KOB, MOXHO HalTH HeoOXOIUMEIT yToI TOBROPOTA YIIpaB-
JACMEIX KOJIEC:

6= £—(5;,3 -8,) = ae - be = ab.
R

Jly4, coBIagaloUi ¢ IPAMBIM YYaCTKOM KPHUBOM (), COOTBET-
CTBYET KPUTHUECKOH CKOPOCTH ABTOMOOUNA MpH IPIMOAMHEHHOM
ABUXEHHH. JABIXeHUe CO CKOPOCTAMHE, MEHBIIUMH 10 CPaBHEHHIO C
KPUTHYECKOH CKOPOCTRIO MO YBONY, OYAET YCTOMUYMBLIM, & CO CKOPO~
CTAMH, CONBITHMHI KPUTHUECKOH, — HeyCTOHUYUBRIM. TIpU ABHXEeHHH
€ KPHTHYECKOH CKOPOCTBIO TI0 YBOOY HpPHU BO3ISWCTBHH HeOOMRIION
OOKOBOM CHMNB! ¥ ABRTOMOGHIA HAPYHINTCA YTIPARISEMOCTE M OH GyIeT
ABHTATHCS KPUBOAWHENHO IIPH HENOBEPHYTHRIX YIIPABIACMEIX KOJIECaX.

9.5. BansaHMe paznvyHbiX (hakTOpoB Ha NOBOPAYNEAEMOCTE
asTOMObURA

Ha noBopayHBacMOCTE aBTOMOOHNS CYLIECTBEHHOE BIWAHHE OKa-
3BIBREOT Pa3EHYHbIe KOHCTPYKTHBHBIE (hakTopsl. OCHOBHBIMK CPEIH HHX
ABMAKOTCH HaBjegHe Bo3)1y)'¢a B UIKkHaX NMEpEIBKX W 3aHHX KoJlec, pac-
TIONOXKEHWE LHEHTPa TAXECTU aBTOMODMWIA, THI U KOHCTPYKITUSA TON-
BCCKH TICPETHKX M 3aJHHX KOJNEC, a TAKKe KOMITOHOBKA aBTOMOOMIS
MO MPHBOLY BEAYUEIMX KOJEC,
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Jlanrenne BO3nYXa B IIHAAX. 3HAYCHUME KABJICHNS BO3AYXA B IIMHAX
CYIIECTBEHHO BAMSET HA COIPOTHBAEHME YBOAY TIEPENHUX M 3aTHMUX
KOJEC W Ha BeTHUMHY YIVIOB HX yBona. IIpH yMeHbILIEHHH JaBleHHA
BO3AYX& CHHXAETCA CONMPOTHBICHME KOJIEC YBOAY (YMEHBLIAETCA k),
YReWUMBAETCA YTONI YBOJA Konec, M HaoboporT. Tak, HallpuMep, YMEHb-
UIeHWe ABNTeHNR BO3AYXa B IMHAX flepeXHUX KOJIeC 110 CPABHEHHIO €
3aTHUMU TIPHBOJINT K OoNbiIeMY MX yBOAY (8, > §;). ClnenoBaTelsHO,
JUIST BOCTYDKEHUS ¥ ABTOMOGIUIA HeJIOCTATOYHOM TIOBOPAYMBaEMOCTH B
IIHHAX €0 MepeIHHX KONec CIeRYeT CO3aBaTh MeHblilee JaBJcHHE,
YeM B IIHHEAX 3aJHHX KOJEC.

310 3 PHEKTUBHBIN MeTON MONYYeHHA HEAOCTATOUHOH TIOBODaYH-
paeMocTi. OB MpHMeHAETCA OIS FPY30BLIX ABTOMOGHAEH, Y KOTOPBIX
PAa3HHIA B JABJICHNH BO3AYXA B IIMHAX NEPpEeRHEX M 3adHHUX KoJieC O0-
CTHTaeT HECKONBLKHX aTMachep, YTO TAKKe CBA33HO C Pa3HON Harpys-
KOH Ha KoJeca.

Jng nerkosblx asToMOBHAEH MOZOOHEIN CIIOCOO MOCTHIKEHNS He-
JOCTATOUHOM ITOBOPaYMBAEMOCTH HEIIPHEMIIEM, TaK KakK JaBleHHe
BO3IYXa B IIMHAX MX TIEPEAHHX H 38iHHX KOJEC TTOUTH OEMHAKOBO.

Pacnofokenne NenTpa THRecTH. PasMellieHue LEHTPa TOKECTH HO
fa3ze apTOMOOHAY onpeleNsieT HAIpy3Ky, MPHXOAANIYIOCS HA KOJeca.
Tak, geM OMILKe LIEHTD THXECTH aBTOMOOHIS DAacloNoXeH K Iepen-
HUM WM 3a0HHM KoJecaM, TeM OOnbllias Harpy3ka NPHUXOHHTCH Ha
3ty Koneca. Jaxe IpH paBHOM JaBlEeKUH BO3IYXa B LIMHAX YBOJ GyneT
GoNbilie Y TEX KONEC, Ha KOTOPhIE IPUXOANTCA OONbILIas Harpyska.

Taxum ofpa3oM, LI4 NOAYISHHs HEAOCTATOIHON [TOBOPAYHBAEMO-
CTH aBTOMOGHJIIS €T ISHTP TAXCCTH HOJDKeH ObITh pacrofoxeH Omu-
Xe K NepelHMM KonecaM, 41o OymeT CIrocoOCTBOBaThk OONBIIEMY HX
YBONY MO CPAaBHEHHIO ¢ 3afHUMH KoNecaMy (§; > 54).

10T 2 heXTUBHEIR MeTOR IIOAYUEHHA HEJOCTATOYHOM ITOBOpayYH-
B2EMOCTH HCIIONb3YeTCH IS TPY30BEIX apTOMOOWIel, X KoMITOHOBKa
MO2BOAAET PACTIONATATE TPY3 B KY30Be TaKUM 00paioM, yToOB LUeHTp
TSKeCTH aBTOMOOWISE OBUT GIFDKE K FICPEEHUM KOJecaM.

Jlng 3aAHeNPHEOEHBIX TETKOBEIX aRTOMOOWIEH JaRHBIN MeToxd noC-
TICKEHMA HEOOCTATOYHOM TIOBOPAUMBAEMOCTH HE IIPMMEHSAETCH, TaK
KaK X KOMIIOHOBK& MCKIKYAET CYIIeCTRCHHOE CMelIlcHHUE [IEHTpa TH-
XKECTH K TIEPEHNM KOMECaM.

KoncTpykusa noaBeckun xonec. THIF ¥ KOHCTPYKI(HA TIOABECKH TIe-
PeAHHX M 3aJHHX KONeC OKa3bIBAKOT BAHAHHE Ha HAKIIOH KoJjec NpH
JelCTBHM Ha aBTOMOOWUAL D0OKOBO#H CHABL (LeBTPoOeXHOM, CHIIH BeT-
pa ¥ T.1.). OT HaKJOHa KOJeC 3aBHCHT MX yBoO. Tak, ecnm GokoBRas
CIJIa IefCTBYET B CTOPOHY HaKIOHa KONeC, TO MX YBOX YBEIWUHBASTCS
¥, HaobBOopOT, YMEeHBIIASTCH TIPH HEHCTBUM CWIL B CTOPOHY, TIPOTH-
BOITONIOXKHYIO HaKAOHY KOJec,

Ha puc. 9.8 11oKa3aHEBI cXeMBl pa3IHYHbIX HOEBECOK KOIEC ABTOMO-
Ounel, a TakoKe BAMSHHE HX THIIA Ha HakKJIOH KONeC H, ClefoBaTeNlb-
HO, Ha IIOBOPAYHBAEMOCTh aBTOMOOMHIIEH.
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Puc. 9.8. Cxembl OZBECOK ¥ HAKIOH KOJEC MPH KPeHe Ky30Ba aBTOMOOWIA:
4 -— 3ABHCHMAH, f— 2 -— He3aBHCHMBIE

Ipwr saeucumoit noneecke (puc. 9.8, g) nox aciicreueM GOKOBOM
Cwikl P, Komeca MOYTH He HAKIOHAKOTCA M MX HeOOMBLUOH HaKIoH
MOXET IIPOH30HTH BCICACTBHE Pa3HOHN cTeneHH aedopManny ILIWH.

Hpu He3aBMCHMON TOABECKE Ha IBYX HoTepedHkIX (pHc. 9.8, 6) win
Ha TpoaoRbHEIX {puc. 9.8, ¢) priuarax Koneca HAKIOHAIOTCS B CTOPOHY
AeHcTBUS 0OKOBOH CHMIK P, M UX YBOZ YBeJTMUMBAETCS.

IIpu HezapHCUMON MOEBeCKe Ha OJHOM TOMEpEYHOM phIUAFE
(puc. 9.8, ) Koneca HAKEQHAIOTCSI B CTOPOHY, TPOTHBOMOROXHYIO
NeHCTBUKD OOKOBOM CHJIBI, U YBOE KOJIEC YMEHBIIaeTCs,

TakuM 06paszoM, I TOAYYeHHA HeAOCTATOYHON TIOBOpauBaeMO-
CTH Y JIETKOBRIX aBTOMOOHIe 1eneconbpa3Ho 1eNaTh NeperHi0 oL
BECKY KOJIeC He3aBHCHMON Ha MpomoNbHBLIX MM ZBYX TIOTEpedYHBIX
phblyarax, a 3afHI01 — 3aBUCHMOMN, D70 TIONTBEDXIaeT IPAKTHKA 3KC-
IUTY&TAIlHK JETKOBRIX aBTOMOOWIEl, KOTOphIe ABUTAIOTCH Ha IIOBOPO-
Tax ¢ GOABIIOI CKOPOCTRIO, KOFNA IIeHTPoOeXXKHad CHJa AOCTAIAeT 3Ha-
YHUTENBHON BeIMYHHHI.

JIms rpy30BBIX ABTOMOONE BAMAHKE ITOABECKH KOJeC Ha [IoBopa-
YHBAEMOCTh HMEET MeHblllee 3HaUeHHe, YeM JIJIS NETKOBRIX. ¥ Tpy30-
BBIX aBTOMOOWNCH MMOABECKH TIEPEeTHUX W 3aJHHX KOJeC OOBIYHO Bbl-
IMONHAKITCS 3aBHCHMBIMH. DTH aBTOMOOHN ABUTawTCAd Ha [IOBOPOTaX
C MeHbUWEH CKOPOCTRIO, YeM JIETKOBBIE aBTOMOOMIIH.

ITpuMeHerHeM MeperHell He3aBHCUMOM M 3amHell 3aBMCHMOI TION-
BECOK KOJ1eC HAa RETKOBEIX aBTOM06HJ'I$IX HE BCeTOz ROCTHATaeTCd HEnO-
CT4TOYHag [OBOPAYMBACMOCTb. DTO CBA3AHO C Pa3HOM HArpy3Kol Ha
aBTOMOGHB, Tak, HalpHUMep, 3aIHETIPHBOIHOM TeTKOROH aRTOMOOHIL
MOXKET MMeTh HeJOCTATOUHYIO TIOBOPAYBAEMOCTE B CHADSKEHHOM CO-
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Puc. 5.9, Cxeiﬂbl IePeNHENPHBOMHBIX >
apToMOBIWIEH ¢ IPORONBHBIM (4) U 7
NOTNEPEYHHIM (&) pAcHONOXeHHEM
IBUTraTeneii: - - 1
{ — pRurarens; 2 — Beoymui Moct 2
>

a

CTOSTHHH (¢ BOJHUTENEM) H U3NUIII-
HIOK — MpH TORHOI Harpyske (co G—
BCEMH Taccaxupamu}). B cag3d ¢
3TUM 0e300ACHOCTE TAKOTO aBTOMO- i
QWIS ¢ TMONHCH Harpys3kol yxyi-
IHACTCA KAK IIPH JBIDKeHHH Ha 110~ .
BOPOTax, TAK W IIPH NPIMOJIHHEN-

HOM JBIDKEHWH B CIyJae AeHCTBHS 6
BGOKOBOHM CHITHI.

KoMmnonoBka asToMo0MJIA HO NpHBOLY BeAyHIMX Koiec. JleTkoBHe
BTOMOOIHAN ¢ NepefHAMH YIIPABNSIEMBIMM M BEOVILMMH KONECAMH
(nmepeTHEIIpPUBOARLIE) 00TaANaAI0T HEJOCTATOYHOM IIOBOPAYHBAEMOCTRIO
HE3aBHCHMO OT UX HaTpy3KH, T.e. OT YHCJIZ [TAaCCAXKHPOB, HAXORAIIHX~
C# B CaIOHe KV30Ba.

M3 H3M0XEHHOTO CHIAVET, YTO B IONYICHHS HETOCTATOYHOM f10-
BOPAYHBAEMOCTH HEOOXORHMO, YTODR ¥ IPY30BbIX aBTOMODHNEH 1aB-
JICHHE BO3AYXa B IIMHAX IIEPEJHHUX KOXEC OBLIO MEHbIUE, Y€M B IIHHAX
38EHHX KOJIEC, @ LIEHTP TSXKECTH pacioaaraics OiHxe K NEpeaHHM
KOJIECaM.

Hns DoCTHXeHHWs HEIOCTATOYHOH MOBOPAYHBACMOCTH JIETKOBLIE
ABTOMOOWIH JOMKHB! MMCTh Pa3HBIC THIIH TTOXBECKH Konec (He3aBH-
CHMYI) MEPEIHIOKN M 3aBHCHMYI0 3aJHIOK) HIH OBITh NepeiHelpH-
BOAHBIMHU (puc. 9.9).

Bce 310 nonreepREacTCH KOHCTRYKTOPCKHUMM pazpaboTKaMH M OIThE-
TOM 3KCTUTYATAHMH JIEFKOBBIX M TPY30BRIX aRTOMOGH e

KoHTpontHkte BONpoCh:

1. YTo 03HaYACT MOHATHE OROPAYHEAEMOCTH ABTOMOGHIA ¥ KAKKMH [0-
Ka3aTe/IIMKU OHA XapakTepH3yercs?

2. Kakue BHABI IOBOPAYNBAEMOCTH MOTYT MMeTh ABTOMOGIIN?

3. Ilpu KakoM BMIe IOBOPAYHMBAEMOCTH ¥ TIONEMY aBTOMOGHAE Gonee Oe3-
omaceH?

4, Kakumu criocobaMy JocTUraeTes] HelOCTaTouHAs HOBOPAYHEBAEMOCTE ¥
AETKOBBIX ¥ IPY30BHIX aBTOMOGHE#?

5. UTo TaKoe KPUTHYECKAA CKOPOCTh aBTOMOGIIA No YBOOY KOJeC U Kakue
2BTOMOOIUIH MOTYT €€ MMeTh?

6. Kaxue hakToph! 0Ka3kIBAIOT BAMAHKE HA TIOBOPAYHBAEMOCTh BBTOMOBM -
ns?



10. MAHEBPEHHOCTb

ABTOMOOWIN JOJDKHBI 00nagath Xopollel MaHeBpeHHOCTRI). OHa
TpebyeTcs NPH 3HAYUTCNPHOM H3MeHeHUHM HAlpaBReHUSA ABIDKCHUS B
YCAOBWAX TOpona, KOraa <HacTo IMpHXOOAHTCA COBEPHIATE TIOBOPOTEL Ha
90°, Tpu HeOOXOOMMOCTH B IBIDKCHWM 33JHHM XOJOM WM AQNIHOM
passopote. BpicoKasd MaHeBPEHHOCTE TaKXKe HeoOXoauMa IIpH TIOTpY3-
K& W pasTpyike apToMoOuNel Ha HeOOMBILIUX TII0IIaaAKax.

MaHeBPeHHOCTE XapaKTepH3yeT yHOOCTBO MCIIONB30BaHHA aBTOMO-
OIS M NETKOCTh YIpaBAeHHS MM INPH HeOBXOIMMOCTH OBIDKEHUS H
BBITOJHEHUS INOBOPOTOB M Pa3BOPOTOB B CTeCHCHHBIX YCROBMsIX, a
TAKXKE TPOXOAMMOCTh aBTOMODIIS MPH ABMMXEHHH 10 [PYHTOBBIM IO-
poraM ¢ KpPYTBIMH IIOBOPOTaMH, [0 HepeceueHHOM MECTHOCTH M de-
pe3 ec. OT MaHeBDEHHOCTH aBTOMOSHIIEN 3aBHCAT pasMephl HeobXo-
JUMBIX [IOLAKOK B MeCTaX IIOTDPY3KH M EbITPY3KH, a MHOTKa M 3arpa-
Thl BPEMECHH Ha BBIIOJHEHME 3THX OMNcpauyif, TpeOyeMas IIMpHHa
NpPOE3ROB B Tapaxax, Ha IVIOLagKax I CTOSHKH ¥ B 30HaX o0cIyxu-
BaHUS,

10.1. NokasaTeny MaHespeHHOCTU

OCHOBHBIMH ITOKAZATENAMH MaHeBpeHHOCTH apToMobuma (puc. 10.1)
ABASIOTCS MMHUMAJNBHHIM paguyc ToBOpoTa R, BHYTpeHHHH R, u
HapyxHBIH R, raGapuTHBIE PaAUYCHT TIOBOPOTZ, MUHUMANBEHEIN pammuyc
TOBOPOTAa BHYTpPEHHETO 3aHero Koneca R, , MOBOPOTHAasA IIXpUHA by,
TI0 KONee KOMec M TOROPOTHAS MHUpHHA b, aBTOMODWIS (KOPUAOpPA).

Munumanshsill paduyc hosopoma aBTOMO-
Ounsa NpencTarnseT coboH paccTosHMe OT
1IEHTpa [IOBOPOTA A0 OCH KOJIEH IIEPEIHErO
HapYXHOTO YIIPARESIEMOTO KOJleca IIPH MaK-
CHMANBLHOM YIJIE €TC JTIOBOPOTA.

Puc. 10.1. TTokazateny MBHEBDEHHOCTH 2BTOMO-
O

{0 — 1eHTp NOBOPOTA
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MHHMMaIBHEI paguyc MOBOPOTA, M, YKA3bIBAaETCH B TEXHUYEC-
KO XapakKTepHcTUKe aBToMOCHIa. Ero MOXHO BEIMHCIUTH 10 $op-

MYJIE

_ L

Sin O
rae L — 6a3a aBromMo0Wnd; 6,, — MAKCUMAABHEI YTOI HOBOPOTA
HapyxHoro Koneca (puc. 10.2, q).

Buympennum u napyxcrsim 2adapumnbimit paduycamti RO8opoma (}iB H
R.) Ba3bIBAOTCS PAcCTOSIHMA OT LEHTPA MOBOpPOTA A0 ORMXalied H
HauboNee yIANCHHOE TOYeK aRTOMOOMIS NPH MaKCHMAJIbHOM [IOBO-
POTE YIIPaBISEMbBEX KOJIEC.

Iogopomuas wupuna no Koaee Koaec — 310 PA3HOCTE MEXKEY MHHH-
MIBHBIMH palMyCaMHu [OBOPOTA IEPEIHErO HAPYXKHOIO H 3aIHETO
BHYTPEHHETO KOJXeca:

Trin

lﬁn = ijn - Rax-

IToBopoTHAA HIMpPHHA II0 KOJEe KOJNEC aBTOMOOHINSA OIpeacisaeT
MHHHMANEEC HEOOXONMMYIO HIMPHHY IIPOe3Xell 4acTH TBEPIOTO TED-
KPBITHS JOPOTH.

Tlogopomnoil wripunoti aemomobias (xopudopd) Ha3bIBaeTCd pa3HOCTh
MEXHY HADYXHBIM H BHYTPEHHHM rabDapHTHEIMKM PaTHyCaMH TTOBOPO-
T4 aBTOMOOWIES:

by=R, - R,

IlopopoTHas WHMpPHHA KOPHAOPA ONpPEACasteT MUHUMANLHYIO 1K~
PHHY Mpoe3da UNY LUIHPpUHY IIONOCH KBMXEHHUS, HEOOXOAHMMYIO IIpH
KpYThIX IOBOPOTAX, a TAKOKe BO3MOXHOCTE IBKKEHHS B Npoe3ax 3a-
JAHHBIX pa3MepoB H DOPMEL,

¢

Puc. 10.2. Cxemut agToMobuneil ¢ nepenHUMH {g) ¥ BCeMH (0) yrpasise-
MBIMH KONECAMM:

O — ugATp nokopoTa
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10.2, BnuaHue paznnyHblx akTOPOR HA MAHEBPEHHOCTHL
aeTomMofbuna

MaHeBpeHHOCTb CYIUECTBEHHO 32BHCHT OT KOHCTPYKIIMHA ABTOMO-
OWIIST: YTJIOB MOBOPOTA YIIPAaBNSeMBbIX Koiec, 0a3bl, pasMepoB CBECOB,
KOHCTPYKIMM CLETTHBIX YCTPOMCTS anTONOe3n08, radapuTHEIX pa3Me-
POB MPHLETIOB U MOMYTIPHIIETIOB, 4 TAKXKE OT YCHAMS, TPHAATaeMoTo
BOJMTENEM K PYAEBOMY KOJECY, IIPH MaHEeBPHPOBAHHH aBTOMOOHIA.

ITokazaTenyd MaHEeBPEHHOCTH CYILIECTBEHHO 3aBHCAT OT YHCNA YII-
paBifeMBIX KoJec ¥ aBToMoOWs. Tak, y ABYXOCHOTO aBTOMOOWISA CO
BCEMH YIIpaBJiieMBIMH KOJECAMH MHHUMATBHEIH pafidyc moBopoTa R,
B JBa pa3a MEHBILE, YEM Y TAKOTO Xe& ABTOMOGWIIS, HO C ITepelHHAMH
yipaBngeMbMi konecamu. ITpu aToM ¥ aBTOMOBIWIZ cO BCEMH YITpaB-
nseMbiMK XonecaMu (puc. 10.2, &) yIydlIaloTcs ¥ OCTAJBHEIE MTOKA3a-
TEMH MAHEBPSHHOCTH.

OnHako [pH BCexX YIIPaBIAEMEIX KONECaX YCIOXHASTCS KOHCTPYK-
IIHs aBTOMODMAS ¥ 3ATPYEHAETCS OThe3l aBTOMOOHNIS OT Kpas TPOTY-
apa, K XOTOpOMY OH CTOSUT BIUTOTHYI0. KpoMe TOoro, ¥ TAKOTO aBTOMO-
O HApYLIACTCST YCTOMYHBOCTL ITPH BXOJE B MIOBOPOT, Y CTDAHUTh YKa-
3aHHBIE HEROCTAaTKH MOXHO OJOKHPOBAHHEM CHCTEME YIpPaBReHHA
3AAHYX KOJMEC B HENTPATBHOM TIONOXEHNH KaK IIPH OThE3Je OT TPOTY-
apa, TaK M IIpH JBIXKEHHH aBTOMOOWIS ¢ BRICOKOW CKOPOCTERIO.

Y TPEXOCHOTO aBTOMOOHIS C [TepeEHUME YIIPABIAeMBIMH KOJeca-
MU 3HAUHTERbHOE BIMSHUE Ha NTOKA3aTEIH MaHEBPEHHOCTH OKa3biBa-
€T COOTHOLIEHNE MeX Y 0a30i / TeReXKM CPegHEero 1 3alHEIr0 MOCTOB
u Gazoit L asroMoOmis. Tak, HallpyMep, I TPEXOCHOIO aBTOMOOHIA
ofliero Ha3HaYeHUS ONTHMANBHOE COOTHOUIeHKe »THX 6a3 /L < 0,3,

Y OpHileHOTo ABTOTIOE3R2 CYIIECTBEHHOE BIHAHHUE Ha €0 MaHeR-
peHHOCTh OKA3RIBAIOT AJiHA JHHLTA M 6a3a npHilena. [IpH yMeHbllIe-
HHH 3THX IapaMeTpoB MaHeBPeHHOCTE TIPHUETHOTO aBTOIIOE3 a I10-
BRILIAETCS.

Y celerbHOrO aBTOIMOe3la 3HAYMTeRbHOE BIWSHHE Ha MaHeBpeH-
HOCTb OKA3BIBAET COOTHOIIEHHE LIMHE 2BTOMOOHIA-TATAYA U TIONY-
[pHLETHA.

ITpruenHEC ABTOIOE3RA HMEIOT JTYUYIIVIO MAaHEeBPEHHOCTh, YeM ce-
IETBHEIE. DTO IOATBEPXKAAKT NOKAZATENH MAHEBPEHHOCTH AHANIOTHY-
HEIX 110 IDY30NOEBEMHOCTH CEIE/IBHEX U IIPHIIETTHBIX aBTONIOE3noB. Tak,
HanpuMep, NPH 10BopoTe Ha 90° MIKpHHA HOROCH ABHKEHHSE Celellb-
HOTO ABTOMOE3[a MOKET OuTh Gosbiae Ha 60 %, yeM Y TpeX3BEHHOIO
apTomIOe3 A (C HBYM# MpHUHEnaMi), a IpH nosopote Ha 180° oHa mo-
XeT Bospactd za 100 %.

OnuHoYHbIE ABTOMOOWIN GOJice MaHeBPEHHSI, YeM IIPHIIEITHEE U
CeAenmbHEIE aBTORIOe3aa. [Ipy ABMXeHHH aBRTOMODWIISA-TSra4da ¢ IpuLe-
IOM HMIH TnoynpunienoM (puc. 10.3) MaHeBpeHHOCTD YXYLILIAETCS, TAK
KaK I1pH IOBOPOTAEX aBTOIOE3 @ IPHIET WIH ITONYIIPHLIETI CMelIaeTcs
K LEeHTPY NOBOPOTA. BCICACTBHE 3TOrO LIHPHHE IIONOCH ABIKEHHA
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Puc. 10.3. ManeBpeHHOCTh HPUUETHOIO (@) U CEAENBHOID (#) aBTONOEL3I0B,
() -~ HEHTP NOBOPOTA

aproroesna Gonblie, YeM Y ONMHOYHOTO aBToMoOuns. flpM aTomM mu-
PHHA IIOJOCH ABWXEHUS aBTOTIOS3 A BO3PACTAET ¢ YBeUYeHHeM DasH
M IMEWPUHBL TIPHIETIa M IIOIYIPHIEIIa, a TaxKe Yicia G6YKCHPYEMEIX
npuienos. Kpome TOro, NpH JBMXEeHHH aBTONOEe3d Ha HOROPOTAX BO3-
HHUKAOT TF0IIepedYHble KONeOaHUS NPULETIA, KOTOPhIE MOTYT MPUBECTH
K HapyIIeHHI YCTOHIMBOCTH aBTONOE3JA.

VxynilieHne MaHeBPeHHOCTH aBTOMOOUS BNedeT 3a coGOM yxyn-
IHEHHE ero MpoXOoAHMOCTH. Tak, IIHMpHHA MOJOCH ABIDKEHUs (II0BO-
POTHAS HIMPHHA aBTOMODIIA), XapaKTepHU3YIOUIas eT0 MaHEBPEHHOCTD
Ha MainbIX IUIoNIagKax (Kapeepbi, CTPOMAKH, TOBApHBIE ABOPHI XKele3-
HOAOPOXHEIX CTAHIIANA M T.1.), OTIPEREIISIET TAKKE IPOXOAUMOCTD aB-
TOMOOHNSI B FOPH3IOHTANbHOH TNIOCKOCTH.

KoHTpoNbHBIE BONPOCKI

1. YTo 03HAY4ET MOHATHE MAHEBPEHHOCTH ABTOMODKIA M KAKUMH TIOKA3a-
TENAMY OHZ OLCHHUBACTCAT

2. Yro xapaKTepyiayeT MAaHERPEHHOCTE ABTOMOOHNH H YTO OT Hee 3aBUCHT?

3. Kakie KOHCTPYKTUBHBIE (AKTOPH ABTOMOOGIAA BIHAIOT HA €r0 MAHEB-
pPeHHOCTDb?

4, Kakoii aBToMO0MIb MAHERPEHHES; OJUHOYHBH aBTOMODOMIb, NPULIEII-
HOH MNTK celeNbHEH aBTonoe3n? OOBACHATE TOYeMY.

5. YeM BBI3BAHO YXVAUIEHHE IPOXOOMMOCTH aBTOMOOHIEHE H aBTONOE3N0OR
TpH CHHXXKEHUK HX MaHEBPEHHOCTH?



11. YCTOW4YUBOCTb

YCTORYHMBOCTE aRTOMOOIIIA ABMSETCH BAXHENILINM SKCIUTYATAltMOH-
HBIM CBOHCTBOM, OT KOTOPOI'O BO MHOTOM 3aBHCHT O€30IMACHOCTE IBH-
keHug. HapyiieHie YCTORYMBOCTH ABTOMODMIAS NPUBOEMT K CHUXE-
HIIC 0E30NAacHOCTH [BWXKEHHs, BCACIACTBHE YETO MOXeT BOSHHKHYTH
aBapHiTHas CHTYalMS WIKM IIPOH30HTH EOPOXKHO-TPAHCIIOPTHOE IIPOHC-
wecTeHe. [Ipr3HaKoM IMTOTepH aBTOMOOWIEM YCTOMUMBOCTH SIBJISIETCST €T0
CKONBXECHHE HIH OIPOKMIbIBaHHe. B 3aBHCHMOCTH OT HanpaBICHHS
CKONBXEHMS WM ONPOKHALIBAKKA aBTOMODIISA YCTOYMBOCTE MOXET
OBITE IPORONBHON WIN ITonepeyHoit. Hapyirenue y apToMo0MIES TIONE-
pEYHOH YCTOWYMBOCTH B HpOIECCe IKCILTYATAIIMH Haubosee BeposSTHO
u Oonee OMacHO, YeM HapyllleHHe IIPONONbHON YCTOMIHBOCTH.

11.1. FlokazaTenu nonepe4yxHol yCTONYMBOCTH

TTokasatensaMy NMonepevdHOH YCTOWYHBOCTH aBTOMOOWIS SBISIOTCS
KPHTHYECKAS CKOPOCTD 110 DOKOBOMY CKOMBXEHHIO (3aHOCY) v,, KM/4,
KPHTHYECKAS CKOPOCTE [I0 ONPOKMABIBAHWMI) v,, KM/4, KPHTHUYECKHIT
Yyroi MOMNEepeYHOro VKJIOHA Aopord {Kocoropa) 1no OOKOBOMY CKOMb-
XCRHUK B,, °, KPUTHYECKHH YTON NOIEpPEYHOro YKNOHA HOPOTH
(Kocoropa) Mo ONpOKMIOBIBAHHIO P, °, KoadhduiueHT nonepedHoi
YCTOHYHMBOCTH 1.

KpuTHYeckas cKOpOCTh Mo JOKOBOMY CKOJbKenmio (3anocy). IIpu
PABHOMEPHOM ABMXEHNH ABTOMOOWI Ha FIOBOPOTE Ha TOPU3OHTANb-
Ho#t mopore (puc. 11.1) 60KOBOe CKONBXECHHE €TO KOMEC MOXET BO3-
HHUKHYTh B De3yNbTaTe AeWCTBUN IMOMepeyroi cwibl P, (ueHTpobex-
HOM, CHJBI BeTpa WM GOKOBEIX YIAPOE O HEPOBHOCTH AOPOTH) B TOT
MOMEHT, KOTZIa [OfepeyHas CWIa CTRHOBUTCA PaBHOM Culle Clemie-
HHS KCIleC ¢ HOPOTOH, T.£.

P,= P,
TToncTaB¥M B 3TO BEIpaXeHHE 3HAYEHMSA LIeBTPOOEXHOW CUIB U
CHNEE CLICTUICHHS.
Gv®
13gR
rie ¢, — Ko3hdUUHEHT IOIepeYHOTO CIIeMUIeHHUS!.

Ge,,
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YYYTEIBAY, UTO B 3TOM CNYYae v =
= ¥;, HAXOOHUM XPUTHYECKYKD CKO-
pOCTE AaBTOMOOUAL TC OOKOBOMY
CKOJIBXEHHIO, WK 3aHOCY, KM/Y:

v, =3,6./gRe,.

Kputuyecko#f cKopocTbio O
BOKOBOMY CKONBXEeHKIO Ha3blBaeT-
¢ OpefelbHad CKOPOCTh, 110 A0C-
THKEHHH KOTOPOI BO3IMOXKEH 3aHOC
ABTOMOOMIIA.

Taxum ofipazoM, IIpH MPOXCK-
JeHUHN IICBOPOTa Ha KPUTHYECKOMH
CKOPOCTH 1O DOKOBOMY CKOJbXKeE-
HHIO 33HOCA ¥ aBTOMODIIIS MOXCT

M He BO3HUKHYTS. B 9roM cnyyae 3a-
HOC MOXeT [IPOH30HTH TONBKO IIPH

Puc. 11.1. CxeMa ing onpefeneHus

KPHTHYECKHX CKO]JOCTCFI ABTOMOQ-

OUNA MO 33HOCY M OTIPOKHJALI-
BaHUK:

A — TOYKa, OTHOCHTENBHO KOTOpOEH

NMPOHCXOOHT ONPOKKALIBAHNE aBTO-
MobHIsA

I060M MHUEHMANBHOM GOKOBOM BO3MYIUEHHHM (IIOpHIB BEeTpa, HOKO-
BOHM yIap Kojeca O JOPOXHYIO HEPOBHOCTD, IOINEPEYHEIH YKIOH J0-
POTH), 2 TaKKe JIPK YBENHUCHUK CKOPOCTH ABIKCHUS HIIM YMEHBILC-
HMHU pafguyca HOBOPOTA, YTC NPUBOAMT K YBEIHUYCHHIO IOIEPeYHOH

cunpt P,

3aBHCUMOCTH v, OT pasdyca FOBOpoTa R M KoadduumenTa @, no-

Ka3aHe! Ha pyc, 11.2,

Kpatrueckad ckopocTh N0 OHPOKHALIBAHMI. [TpH IOBOPOTE Ha ro-

PH3OHTIEHOH ROpOTe TIoepeYHas
cuna P, (cM. puc, 11.1), meficTyio-
1as Ha apTOMOOWIb, MOXET BhI3~
BaTh HE TOJIBKO OOKOBOE CKONBXE-
HHE, HO M OnpoKuAriBaHne. Orpo-
KIIBIBAHKE ABTOMOOHIII POHCXO-
IWT OTHOCHTENIBHO €rC HapyXKHbIX
xonec (Touka 4). B MOMEHT OTpRIBa
BHYTPEHHHUX KOJEC OT ZOPOTH HOP-
ManbHbie peakiud R, = 0, u Bech
BeC AaBTOMOOWAS BOCHPUHHMACTCS
HapYXKHBIMH Konecamu (R, = G).
B 310M cryyae ONMpOKMABIBAIONIIIT
MOMEHT, CO3aBACMEEH ITOIIEPEYHOH
CHIOH, YPaBHOBELLIHBAETCS BOCCTA-
HABIMBAIOIIUM MOMEHTOM, 00yc-
JIOBNEHHEIM BECOM aBTOMOOILILA:

M, = M,

v.][

R
Puc. 11.2. 3aBUCHMOCTH KpHTHMEC-
KOt CKOPOCTH aBTOMOGHNA o 32-

HOCY OT PalMyca MoBopoTa 1 Koad-
duieHTa CUEIUIEH}A
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[TopcTaBue B 3TO BbIDAXKCHHE 3HAYEHWA MOMEHTOB, TIOMYIHM

B
E ]
WTH C yIETOM 3HaUeHMs TOTePeyHOl CIUIhL

Gv? B

h=GZ.
[3gR 2
TToMHS O TOM, 4TQ B 3TOM CyHae v = U,, ONMPEXeNMM KPUTHYECKYIO

CKOPOCTh aBTOMOOHISI TIO OMPOKMALIBAHMIO, KM/

RB
~3,6 888,
v() L] 2

Kpurideckodl ¢KOpOCThIO 110 OIPOKHABIBAHWIO Ha3kblBacTCH IIpe-
JBeibHAS CKOPOCTh, 11O ZOCTHXKEGHHH KOTOPOH BOSMOXHO OHDPOKHIEI-
BaH{e aBTOMOONNS.

CHeBOBaTEIBHO, [IPYU BBIDKEHEN aBTOMOOHNAS Ha MOBOPOTE ¢ KPH-
THYCCKOM CKOPOCTBIO TIO ONPOXMIABIBAHMIO €r0 OIPOKHELIBAKHA MO-
KeT ¥ He 1pousoirn, ONpoKHIbIBaHHE aBTOMODHIY B 3TOM CHAVYac
BO3MOXHO TOJBKO IIPH MUHMMANBHOM DOKOBOM BO3IMYIIEHUH ¥ YBe-
JUYEHHE CKOPOCTH WK YMEHBIIEHMM paJHyca [OBOPOTa. 3aBUCHMOC-
T4 v, 0T R 4 h, NoKazaxul Ka puc. 11.3.

Kputauecknil yron nonepeyHoro YKIoHa OPOTH N0 O0KOBOMY CKOIb-
kewnw., [Ipu npsaMonEHEeHHOM KBUXEHWH aBTOMODWIS MO KOPOTE C
TFOTIEpEUHBIM YKIOHOM (MO KOCOTrOpy) TOTEP erg MonepedHoi ye-
TOMYHMBOCTH BBHI3BIBAET COCTABNAIONIAS CHABI TAXECTH aBTOMOGHIIA
(puc. 11.4), napamnensHas INIOCKOCTH KOCOTOpA:

P, = GsinB,
Tae § — YroJ TIOHEePeYHOrd YKIOHA JODOTH.
BoKoBOe cKONpXeHHe aBTOMODHAS Ha KOCOTOpe MOXeT HauaThcd B
MOMEHT, KOrja

Ph, =G

P, =P,

Vo)

>h

up uzy a‘lu2

LS

Puc. 11.3. 3aBucuUMOCTH KpUTHYECKOH

CKOpOCTH# 0 ONPOKWABIBAHHUIO OT pa-

IMyca NOBOPOTA W BRICOTH LIEHTPR TA-

KeCTH aBTOMOOMIEH, MMEIOLWMX oaM-
HaKOBYX) KONEW:

Hyys hyy;— 3HAYEHHS BHICOTH LEHTPA
TRAKECTH ABYX aBTOMODMNCH

=¥
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B,

@y
Puc. 11.4. CxeMa pna onpeaenenuss  Puc. 11.5. 3aBUCHMOCTD KPUTHYECKO-
KPUTHYECKHX YIJIOB HOMEpeYHOTo O YINa OONEePeYHOro yKioHa Jopo-
VKJIOHA ZOPOTH M0 GOKOBOMY CKOMb-  TH MO HOKOBOMY CKOMEXEHWIO OT
XKEHH M OMPOKUABIEAHHIO koap@ulHenTa ClEILeNUa

TMoncTaruB B MoCHelHEE BHIpAXKEHHE 3HARUCHUS CHM, TOAYIUM
Gsinf = ¢,Geosp.
YyurteBag, 4To B JAHHOM ciTydae B = B,, OnpeResiuM KPUTHUSCKHI
YTOJT TIOTNEPeyHOTQ VKIIOHA JOPOTH O OOKOBOMY CKORBXEHHEKY,

tg B, = 9,, WIK B, = arctge,.

KPUTHYSCKHM YIJIOM ITOIEPEYHONC YKIOHA JOPOTH Ti0 OOXOBOMY
CKOJIBXKEHHIO HAZBIBASTCH MIPENENbHEIA YTOI, TIPH KOTOPOM ¢llle BO3-
MOXKHO TIPSMOTHHENHOS ABIKEHHE aBTOMOOHS TIO KOocoTropy Ge3 60-
KOBOI0O CKONBXeHUS Koiec. BOXOBOE CKOMbXeHHE ARTOMOGHIIS B 3THX
YCHOBHMAX HAYWHaeTcs NpH AeifcTBHE M0G0re MHHKEMAABHOTO TIONE-
PeYHOTO BO3MYIIEHHS.

Yron §, muHeliHO 3aBUCHT OT Ko3dpuuueHTa ¢, (puc. 11.5).

Kpurudeckuii yroa nonepeyHoro YKJIoHa A0POTH 0o ONPOKHALIBAHUIO.
[py NpsAMOTHHEHHOM ABHXEHKEH IT0 IOPOTE C [IONEPEYHEIM YKIIOHOM
(cM. puc. 11.4) onpokuapiBaHKEE ABTOMOOKISA MOXET HAYATECH B TOM
CIyYAe, KOrfaa ONPOKMIBIBAIOIIMI MOMEHT, CO3IABaEMBI ITOIIEped-
HOW CIJIOH, YpaBHOBEIIEH BOCCTAHABNMBRIOLHIHM MOMEHTOM, 00yC-
JIOBJIEHHEIM HOPMAJIBHOM COCTaBIAIOLICH CHIIB TAXKECTH aBTOMOOIIIA:

M, = M,
HopacTabuM B 3TO BBIPAXCHHE 3HAYCHUST MOMEHTOB!

hGsin = chosB.

YuuTeipas, 4YTO B JRHHOM cnydae fB = fB,, HAXOIUM KPHTHYCCKHH
YTOJ1 TICHEPEYHOIO YKJIOHA NOPOTH 110 ONPOKUILIBAHKKD;

tgf, = i, WIH P, = arctgi

2h, 2k,
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Bok Puc. 11.6, 3aBUCHMOCTE KPHTHYECKOTO Y2 None-

PEYHOr0 YKJIOHA JOPOrHM [0 ONPOKHAHIBAHUIO OT

COOTHOLIEHHA KOJIEHM KONEC M BBICOTHE LIEHTPa TA-
wecry aproMobung

Bi2hy

KpuTriuecKiM yYIIIOM [IOIIEPEYHOro YKJIOH2 JOPOTH IO OIPOKMILI-
BaHHIO HA3LIBaETCS TIPENENIbHEIA YTOJ, [IPK KOTOPOM ELHE BO3MOXHO
TIpAMONKHENHOe ABKKEHHE aBTOMOGIIIA 10 KOCOTropy 03 OIPOKUIH-
BaHMS.

OnpoKuaBIBaHHE ABTOMOGHIIAZ B 2TOM CIYYae MOXET IIPOH3OHTH
TONBKOQ [IPH THO0OM MHHEMAIEHOM GOKOBOM BO3MYILIEHHH.

3HaueHHe KPHTHYECKOrO YIUIa [OTIEPEYHOTO YKIJIOHA IOPOrH 110 OIl-
POKMIBIBAHKIO 3aBKCHT OT THTIA aBTOMOOWIA. T2k, NS NerKOBEIX aB-
ToMobHAel 3ToT yron coctarnseT 40...30°, ang rpy3oBEIX aBTOMODH-
neit — 30...40° v mns aBTOGYCOB — 25...35°. ¥Yrox B, THHETHO 3aBUCHT

B
OT OTHOIIIEHUA ﬂu" (puc. 11.6).

Koadduuuenr nonepesroil yerodunrocrd. KoaphuineHToM iome-
peUYHOH YCTOWYMBOCTH 2BTOMODIIA HA3bIBaeTCsd OTHOLGHHE KOJeH
XOJleC aBTOMOGMHIS K £TO )’I[BOBHHOIﬁ BEICOTE LEHTPA THAXCCTH.

B
-

KoaddaiaeHT nonepedHoH YCTONYHMBOCTH IO3BOJSET ONPENEUTh,
KakoH U3 IBYX BHIOB TIOTEPD NOTIEPeYHOH YCTONYMBOCTH (32HOC HIK
OIPOKHALIBaHHe} 60Mee BEPOATEH NPH SKCILIYATALIMH.

Jdng npumMepa paccMOTPHM CHvdai OBAXCHHS aBTOMOOMNA TPk
MICBOPOTE Ha TOPH30HTANBHOH Hopore.  310i HEeAbio IpupaBHIeM KPH-
THYECKHEe CKOPOCTH TT0 DOKOBOMY CKONBXEHUIO H ONTPOKHILIBAHAKY:

RB
3,6./gRep, = 3,6 |52
gRo, "211“

B
T

M3 3T0T0 BHIpaXeHHS CIERYET, YTO eclid Koa(ipullueHT monepe4-
HOTO CLEIISHHS KoNleC ¢ I0poroil MeHsle Xo3gduineHTa nonepey-
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HOM ycToiumuBocTH (9, < 1,), TO MPU HOBOPOTE GoJNee BEPOATEH 3a-
HOC, YeM OTIpOKHABIBaHHe. EcTH Xe Ko (QUITHEHT MOoNepeuHorno clen-
NEeHHMA Kojec ¢ poporoi Gonbiie KO3QhULMEHTA NONEPEeYHOH YCTOH-
YHBOCTH (@, > 1), TO ONPOKHELIBAHHE aBTOMOOMIISI MOXKET IPOU30M-
TH Oe3 NPeAsapUTEeILHOTe €0 3aH0Ca, YTO BO3MOXKHO Ha JOporax ¢
HONBIINM KO3(DOHUIIHEHTOM CHEIUICHHT.

3HaveHHe Ko3dpuiieHTa NonepevdHol YCTOHMYHBOCTHA 3aBHCHT OT
THIA aproMobKIIR. Tak, AR TPY30BLHIX 8BTOMOOMICH OHO COCTABNSET
0,55...0,8, mrg aerobycos — 0,5...0,6 1 NerxoBeIX aBTOMOOWIEH —
0,9... 1,2. YeM Gonblue 3HaYeHHe K03 dulMeHTa onepedHoii ycToii-
YHBOCTH, TeM OoJice YCTOWUUEB aBTOMOOHIIE HIpOTHE OOKOBOrO OIpo-
KHILIBAHWA.

11.2. MonepeyHan yCTONYMBOCTE HA BUpaXe

PaHee 6nUnM paccMOTpeHBI CHRY4Yad, KOTHA HapylieHHe IoIepey-
HOI YCTOMYHBOCTH aBTOMOOWIIA BBISHIBANTM 3aKPYIVIEHHS WIIHM IIOTic-
pEYHHIR YKIOH gopord. OQHAKO B 3KCIUAYATALIMK 4acTO BCTPEYAKTCS
OBHOBPEMEHHO IOBOPOT M TIOIEPEMHEIM VKIOH HOPOTH, YTO CO3NACT
MPEANOCHUIKH I HAPYILICHHS TEOIEPEYHON YCTOMYMBOCTH.

Ha puc. 11.7 npeacrasneHsl Iea apToMobUasa. ABTomMoOuis I aeu-
XKeTcs Ha MOBOPOTE IO HAPYXHOMY Kpalo BOPOTH, a8 apToMoOMIE IF —
[0 BHYTPEHHEMY.

OmnpenenumM, Kaxoil U3 HUX DoKee YCTOMYHE M Oe30IIaceH HA [0BO-
pore. [lns 3TOro pasioXyM NOIEPeYHyio cuny P, v cWIy Tsokectd G
Ha COOTBETCTBYIOIIHE COCTAB/IAIONINE, IIEPTEHAMKYRsApHbIe (F'u G)
M napastenpHeie (P M G") MOBEPXHOCTH JOPOrH.

¥ asToMobuns 1] nonepeyHas yeTOHYHUBOCTE BHILIE, Y&M Y 2BTOMO-
funs I, Tak Kax y Hero cwursl £ W (' CKIaAbIBAOTCA M YBETHUYMBAIOT

ArtoMOGHTS | AntoMobmrs 11

Puc. 11.7. dpuxenne asToMobuneit Ha mopopore:

G’, G7 — cocTapmstolMe CUNBl TAXecTH asToMofHAR Ha moBopote; Py, P —
COCTARJMAIOIIHE HOHCDE‘!HOﬁ CHNE!
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CHETUIEHHE KOJISC ¢ IOpOroit, a cunkl £yu " YacTHIHO YPaBHOBEILN-
BAJOT Opyr Apyra, HeHcTBYS B IPOTHBOHCICXKHEIE CTOPOHE!.

VY apromobuns I cwiel B u G, HarpapReHHEE B IPOTHBOIIONOX -
HBIE CTOPOHSI, YMEHBILAIOT CLUEHINEHNEe KONeC ¢ JOPOToid, a Cilk P;'
H G”, neficTBYS B OJHOM HAMPABIEHYUH, YMCHBLIAIOT TOTEPEYHYIO
yeroiuneocTs. TakuM ofpaszoM, apToMo0uns 11, ABIDKYLIKIICS TIO BHYT-
PEHHEMY KpaK FOpPOTH (110 OTHOLICHUIO K LEHTPY IMOBOPOTA), Bonee
YCTOHYNE K De30TaceH Ha TIOBOPOTE, YeM aBTOMOBWNL 1.

B ¢Ba31 ¢ 9THM Inda obecTiedeHUA HeoOX0ORMOH 6e30ITaCHOCTH ABK-
XEeHUsA Ha A0POrax ¢ MATEIM PagiycoM MOBOPOTA YCTPAMBaIOT BUPAX —
OBHOCKATHBII HONepedHbiit IpodHnab, 61arofaps KOTOPOMY IOTIEPed -
HBEII YKIIOH JOpOrH HanpasieH K HeHTpy moBopoTa. B 3ToM ciayvae
TIOTIepeyuHast YCTOIUHBOCTE ABTOMODIUIS CYIIECTBEHHO MOBLIIIaETCH (KaK
y asroMo6uns {1} He3aBUCHMO OT HaNpaBAEHHS €T0 JABUXKCHHA.

ITpu aprxkenuy Ha Bupaxe (pHc. 11.8) BOKOBOE CKONBXEHHE ABTO-
MOOHJIS MOXET HauyaTbCd MPH YCIOBHH

PE- = Pcu:
rne Py — Ookosaa cHia, AeiiCTBYIONIAS HA BHpaXe, HIK
PcosP — Gsinp = (P,cosp + (sinB)o,.

HoacraBuM B yKazaHHOE BBRIpAXEHWE 3HAYECHHE NOIEPEYHOH COo-
CTABNAKIIEH P, HEHTPOOEXKHOA CHMBT ¥, BHIIOIHUB Dsii mpeobpaso-
BaHHH, OIMpPEHEEAHM KPHUTHIECKYIO CKOPOCTH ABTOMOOWIS IO 3a3HOCY
Ha BHpaxe, KM/4:

(¢, +tgP)gR
1~ @y th

3aBUCHMOCTH vy, OT R H @,
AHBJOTHYHEl MPUBEIEHHBEIM Ha
puc. 11.2. OnpoxyabpiBaHHE 8BTO~
MODMWIS IIPH OBIMKEHHM HA BHpa-
K€ BO3MOXKHO MpH YCJOBHH pa-
BEHCTBA ONPOKMIBIBAIOLIETO M
BOCCTAHABJINBAIOLIETC MOMEHTOB:

MD = MB‘!

Ve = 3,0

(P, cosP-GsinPa, =

. B
=(B,sinB+G cosB)—z—.
Puc. 11.8. Ismxenye apromMofnns Ha HoncraBuM 3Ha4YEHHE CHIEBI Py
BHpaxe H, BLIMONHHAB COOTBETCTBYIOILNEC
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nipeoOpa3opaHmng, HallleM KPUTHYECKYIK) CKOPOCTh aBTOMOOGHIA Mo
OMNpPOKWABIBAHKIO Ha BHPaxe, KM/4:

b 36 [+ ZhEB)SR
o 2 B

3aBUCHMOCTH ¥,, OT panuyca R ¥ BBICOTHI /1, aHAJOTHUHBI TIpES-
cTaBASHHBIM Ha puc. 11,3,

B npuseneHHbIX panee GopMyTax IS oKasateseii nomepeyroi ye-
TOHYHMBOCTH ABTOMODIII He YIUTHIBAIOTCA 3JIaCTHYHOCTE €10 IMWH K
[IOOBECKH M, CIEROBATENLHO, TIONepeyHEBli KpeH Ky30Ba. B mpollecce
3KCIUyaTaluy NMpH AeHcTEHH BOKOBOH CHNBl BO3HHUKAET MMOTICPEYHBI
KpEH Ky30Ba. YTOI XKpeHa Ky30Ba He Npessimsaet §... 10°, Ho oH cymme-
CTBEHHO YXYALIAET MOTEPELYHYI0 YCTOHYHUBOCTE AaBTOMODWIA, YTO CIIQ-
cOBCTRYET ero ONPOKUILIBAHKMIO, 1aK, HarpHMep, 3HAUEHHHT KPHTH-
YECKOH CKOPOCTH M KPHTHUYECKOIO YIa MONePpeTHOTO YKIGHA ROPOT
TIO OMPOKHIBIBAHHIO ¢ y4eTOM OOKOBOTO KpeHa Kyzosa Ha [10...15%
MeHblle, UeM 0e3 yUeTa KpeHa.

11.3. 3aHoCc aBTOMOOUNA

B ripongcce sxcmmyaTanun apToMoOMNe NpH HapylLIeHWH OIe-
PeuHOI YCTOWYHBOCTH 4Yalle TIPOHCXOANT KX 33HOC, YEM ONPOKHUIHI-
Banue. [IpH 3TOM HAUMHAKT CKOMB3MTh KONECA OJHOTO U3 MOCTOB —
repeHero Uy 3aIHero.

OmpenenuM, 4o Bosee BEPOITHO U OMACHO: 33HOC NepelHero yi-
PABASEMOTO HIH 33JHEro BeMVIIEro MOCTA.

Jis kauenna Koneca 03 CKOILXEHHS HEOOXOIHMO, YTOOH]

P2 R4 R,

rae R, — xacarenpHad peakuysa AOporu; R, —— nomepeyHas peakius
IOPOTH.
CenoBaTebHO, HOMKHO BEIIIONHATECH COOTHOLIEGHHE

R, <R} - R,

COTNACHO KOTOPOMY NMONEpeYHas CHia, NpuraraeMasi K KOXecy N He
BEI3BIBAKLLAS €0 CKOMbXKEeHN, TeM OoNbie, Y4¢M 3Ha%HMTERbHEE CHIla
CUeIACHHS KOReca ¢ HOpOrofl ¥ MeHbWE KacaTeAbHas peakiysa Lo-
pOTH.

OnpenennM, Kakoe K3 KoJeC (BEIOMOE, BEIyilee WIH TOpMO3f-
miee) Haubonee YCTOHUYMBO NpOTHR OOKOBOro CKOMBXEHUS (3aHoca).

BenoMoe Komeco Hamboiee ycTOWYMBO MPOTHB 3aHOca, Tak Kak
KacareJbHas peaklius goporw R,, npeicTrasisioniasd coGoH CHIIY Co-
MIPOTHRICHWS KAYSHHUIO, MAJIA 110 CPABHCHMIO C CHACH cuenmeHna Py,
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Benyinee u TopMo3diniee Koieca MeHee YCTOHUHMBH TPOTHE 3aHOCA,
TIOCKOJIBKY 4€pe3 HHX IIEPENaloTCs COOTBETCTBEHHO TArOBasg W TOp-
MO3HAs CUABL. B TOT MOMEHT, KOT/la CHIIA CIeTUTeHHA OYIeT paBHa Ka-
carenpHOM peakiium goporu (P, = R}, cllerieHye Koneca ¢ Joporoi
TICJHOCTHIO HCIIONB30BAHO KacaTeAbHOH peakumeil. B atoM caydae mo-
CTaTOYHO neiicTeMd HeOONBLIOH GOKOBOM CHMIIEL, YyTOOR Havalcs 3a-
Hoc Koneca. JIns AMKBHAALIMHA HAY4BINEIOCH 3aHOCA CNEAYET YMEHb-
IINTH KACATENBHYIO PEAKITHK Ha Kojece (YMEeHBIIMTh TATOBYIO CHIlY,
TIPEKPATHTE TOPMOXEHHE).

TIpu npAMONHHEHOM IBHXCHHH aBTOMOOHIIA Haubonee BepoaTeH
33HOC 33HHETO BEAYILIETO MOCTA, TAX K&K Ha €ro KoJieca IIpH Pa3roHe
H IIPEOMONSHHH TIOBRILEHHOTO COIPOTHBISHHA IOPOTH AeHCTBYIOT Ka-
carellbHBIE PeakLMH JOPOTH BO MHOTO pa3 GoJee 3HAYMTENLHEIE, YeM
Ha KOJeca IepeIHero se1oMoro MocTa. IIpH TopMOXeHHH aBTOMOGHAA
BCAGOCTBHE TEpepacnpeneacHuI Harpy3ky (YBeIHYIMBASTCH HarpyskKa
Ha IlepedHHUH MOCT) YMEHBIIAETCS CWAA CLIETUIEHHS 3aJHHX KONEC,
YTO TAKKe CIIOCOOCTBYET 32HOCY 33HETO BeAYILErO MOCTa.

3aHOC 3aTHEro BEAYILIEr0 MOCTZ aBTOMOGHIA TIPH IKCILTYATAllHH
HE TOJIBKO BEPOSTHEE, YEM TEPEIHET0, HO U onacHee. JLOmyCTHM, UTO
y ABUIaBlIErocs IPAMOINHERHO aBTOMOOMIIA CO CKOPOCTHIO ¥, HAYAJ-
¢sl 3aHOC WiH nepenHero (puc. 11.9, a), win 3agHero (puc. 11.9, 6)
MOCTa CO CKOpPOCTHK v,. B 060ux cayyuanx MOCT, y KOTOPOTO Hayakcs
3aHOC, IepeMellaeTCsa B HANIPABIEHHH PE3YILTUPYIOLIEH CKOPOCTH v,
a HEeCKONB3sUEMH MOCT IO-IPEXHEMY JIBHXETCA IPSMOJIAHERHO CO
CKOPOCTRIO t,. [IDORCXOOUT [IOBOPOT aBTOMOGHIA BOKPYT iieHTpa O,
H Ha aBTOMOGHIL AelCcTBYeT IieHTpoOeXHaa cyna P,. Paguyc nopopota
aBTOMOGHAS B 3TOM Ciy4ae paBeH R.

Puc. 11.9. 3aHoc nepeaHero () ¥ 3auHero (6} MOCTOB aBTOMOBMIS:
O — tenTp NosopoOTAa
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Puc. 11.10. Famenue 3aHOCE aBTOMODWA: W
[l S 4]
£

(0, 0, — uenTtpht nosopota; R, R, — paguycu
A0BOPOTA MPH 33aH0OCE M THKBHIAAUHI 3aHOCa Iva

Ipu 3aHoce niepenHero Mocta (cM. puc, 11.9, a) nonmepeuHas co-
crapmAionas P, HeHTPOOEXKHON CHJIBI, SIBIAIONIAACA OCHOBHOW CH-
7o, XoTopad AeicTByeT Ha aBTOMOOWIbL TIPH NOBOPOTE, HAIIpaBleHa
IIPOTHBONIONIONKHO CKOJNLXEHHE) fTepegHUX Kolec. B peayneTare 3aHOC
NIePEeRHEro MOCTA aBTOMATHUYeCKH IIPEKPAllAeTCs.

Hpw 3aHoce 3agHero MocTa (eM. puc, 11.9, 6) monepeuHas cOCTaB-
JISTEOIIAS Py LHeHTpoOeXHON CHIIB AEHCTRYET B HATIPABIEHKM CKOTbXE-
HUS 330HUX KOJEeC M YCHIMBACT HAYABIUMIICS 3aHOC 3agHENO MOCTA.
HAng nuKBHAAIMK HAYaBIIETOCsT 33HOCA HEOOXOTHUMO TIOBEPHYThH Ile-
pesHUe YIIpaBiseMbie KOMeca B CTOPOHY 3aHOCA, KAK TIOKA3aHO Ha
puc. 11.10. TIpu 3ToM LgHTp TIOBOPOTA ABTOMOOHIA O NMepeMeCTHTCS B
Touxy (J), paauyc TIOBOPGTA YBEMHINATCS M ¢TAHeT paBHbIM R|. B pe-
3yAbTaTe MONEPeuHas COCTABMAALAs P, HeHTpoOeXHOM CHIL, CTIO-
coBCTRYIOLAs 3aHOCY, YMEHbBIINATCS,

TIpu nioBOpOTE MepeHHX KOeC HA BORBIHIA YTOM LIeHTp NOBOpPo-
T2 IEPEMECTHTCH HA IPOTUBOIONOXKHYIO CTOPOHY ABTOMODHAS, W IO~
nepeyHas coCTassolas P, neHTpodexKHOH CHibl 6yIeT HanpaBieHa
B CTOPOHY, IPOTHEOIONCXHYIO 3aHOCY. 3aHOC 3aAHHX KONEeC B 3TOM
cJlydae IpeKpaTHTCH.

IIpu eure OORbLUEM YIUIE MOBOPOTE IepeIHMX XKOReC CKOMLXKeHHE
3agHKX KoJeC HAaYyHeTCsT B IPOTHROIIONOXHYIO cTopoHy. Iloatomy noc-
Jie TIpeKpallleHHsd 3aHOCa 3aJHHX KOJEC aBTOMOOWIb HY>KHO BBIBECTH
Ha MpAMONHHENHOES IBMKEHHE.

B mpollecce 3KCIAYATATMK 3aH0OC aBTOMOGHAA IIPOMCXOINT Yallle
BCEro IIPH TOPMOXKEHHH, KOTIa B MECTe KOHTaKTa KONEC C JHOpOroi
AefCTBYIOT GONBIINE TOPMO3HEBIE CHABL. B pe3ynbTaTe Kofeca TepsioT
CocoBHOCTE BOCIPHHHMATSL BOKOBEIE CHIBL, TIpH TOPMOXKEHHH 3aHOC
YACTC BOZHUKAET TAKXKE H3-3a HEONHHAKOBEIX TOPMO3HBIX MOMEHTOB
Ha KoJIecax CIHOI'0 MOCTa. DTC MPOUCXCAUT BCIEACTBHE HEINPABHIb-
HOH peryjJHpOBKM TOPMO3HBIX MEXaHHM3MOB WJIH HX 3aMaclTMBaHUA U
3ArPSA3HEeHUS.

Jnsg THKBURAITHY HaYaBHIETOCH 33HOCA IIPH TOPMOXEHHH CleayeT
YMEHBIIHTL KECATEJbHBIEC PEAKIIMM TOPOTH Ha KOJlecax (HperaTHTB
TopMOXesue), Jms yCTpaHeHHsS HOTepH yCTOHUMBOCTH aBTOMOGHIA
HeoOGXOAMMO Nepel HauyanoM IOBOPOTa YMEHBHIHTD CKOPOCTE IBHXE-
Hug, TaK KakK HONepevHas COoCTaBnAminas P, uempoﬁemon CHIIBI
MIPOMIOPIIHOHAALHA KBAAPATY CKOPOCTH.

7 Amomobuan 17?



11.4. NpooonbHan yCTONUNBOCTL asToOMOGUA

Hpu HapylleHHN TPOTOIBHON YCTOHYMBOCTH aBTOMOBIUTE MOXET
OMPOKHMHYTBCS OTHOCUTEREBHC OCH IIEPEIHMX WIM 3aIHIX KOReC, a TakKe
CKOJIB3HTE B NIPONORLHOM HaNPAaBICHHH.

OnpoxuasBaHie BOKPYT OCeH KONEC BO3MOXHO TOMLKO ¥ aBTOMO-
61IE ¢ o4eHb KOpPOTKoi 64306 M BHICOKMM pacloNOXEHHEM IiEHTpa
TsokecTH. OnHako s SONbLHIMHCTBA COBPEMEHHBIX aBTOMOGHIEH, MMe-
KOLIHMX HH3KOE PACTIONOXKEHYE LICHTDA TSAKECTH, OMIPOKMABIBAHHE B IIPO-
TOXBHOH TMOCKOCTH MANOBEPOSTHO, BOIMOXKHO ML IPONOTBHOE
CKOJNBXEeHHE, BHI3BAHHOE OYKCOBaHMeM BeOYIIMX Kojec, yTo Oonce
BEPOATHO TSI ABTOIIOE3NOB,

B cBg3u ¢ 3TUM MOKa3aTeleM NPOAOABHON YCTOMYHBOCTH 4BTOMO-
OWTs SBNAETCH KPUTHYECKHH YTON TIOABeMa 110 OVKCOBAHHIO O,

OnpenenuM KPUTHYSCKHHA YTOI NOABEMA IO DYKCOBAHMIO HJIS aB-
TomMoGWIs. C 3Tol LEMBI0 PaCCMOTPUM PABHOMEPHOE JIBIDKEHHUE ABTO-
MOOMIS Ha MaKCHManbHOM IoRbeMe (puc. 11.11), Tak Kak pa3roH Ha
HEM HEeBO3MOXeH. IIpu MpeogoneHny MaKCUMAaTBHOO TIOEbEMa CKO-
POCTh HBHXeHUS aBTOMOORIS HeGoMblllas, TTIO3TOMY CHIION COMPOTHB-
JreHust Bo3ayxa P, npenebperaem. TIpy 3T0M CLEIIeHKE BEOYILIUX KO-
JISC ¢ IOPOTOH MOMHOCTBEY MCIIOMB3YETCS KACATENBHONM peakuvel go-
poru (R,, = P, = R,¢,), a KacaTeMbHO{ peaklinell Iopory Ha nepel-
HHX KoJlecax TipeHeOperaeMm, Tak KaK oHa MaJia 1o CPaBHEHHIO ¢ Kaca-
TeJIbHON peakiined R,

M3 ycrnoBurit paBHORECHS ABTOMOGHNS CACHVET, YTO

R,L = Ghysina+ Glicosa; R,, = Gsina.

MakcuManbHOe 3HAYeHHE Ka-
caTenbHON peakIlMu FOpOrH Ha Be-
TYIIMX KOJIecaX aBTOMOOWIIS oTpa-
HUYeHa ClIeIUieHMeM KoJec ¢ JIo-
porci:

Ry = Ryor

IlomcraBuM B 3TO BRIpaXeHME
3HAYEHUA peakumy moporu R, u
R,, w paznenum obe 4acTH ypas-
HeHHS Ha CO§ .. YUHUTHIBAN B TaH-
HOM CHYYaEe, YTO & = O, OTIpelIe~
JIMM KPUTHYECKHI yTOX IOmbeMa
o OYKCOB3HHIO:

Puc. 11.11. CxeMa s ornpeneieHus o
KPMTHYECKOT'O YIila [IOIBEMA T10 tgog = L;
GYKCOBAHMIO — b,
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KpuTHyecKuM YII0M IOKBEMA TIO O5)
GYKCOBAHMKD HA3BIBAETCH IIPEIC/b- 3
HBIH YTOR, IIPH KOTOPOM €LUE BO3-
MOXHO JBHXKEHHNE aBTOMOOHNS HA

fnogneMe 0e3 OYKCOBAHHMSA BEAYIUX 2
KOJeC.
Kputruueckuii yroi nogabemMa Tio 1

HYKCOBAHHKIO BO MHOIOM 3aBHCHUT OT
xo3thdrnmerTa cueiieHusa ¢,. 1ax,
HampuMep, npu ¢, = 0,3 (acharsr
BJAXKKHLIA H TPASHBIA WIM DOKPRITRI  Puc. £1.12. 3aBHCHMOCTH XpHTHYEC-
CHETOM) AM5 aBTOMOGHNEH ¢ KOlec-  KOro Yol nofkema 1o 6yKCoBaHMIo
ol dopMynoit 4x2 yron ag = 10...  OT Xo3QPHUHUEHTA ClEIIEHHA:
15° I — anronoesn; 2 — arToMOGINE GBI~

Jng aBTOMOOMIISL CO BCEMM BELy-  HOF MpoXonumocTH; 3 — asToMOGIIEL
LIMMH KONECaMH KPHTHYECKUH VIO HOBEIICHHOH MPOXOIHMOCTH
TIOTbEMa 110 OYKCOBEHHKD

x

tgas = ¢
CrnenoBaTe/IbHO, TAKOTO THIIA aBTOMOGIUIH MOTYT IPEOROIEBATE KPy-
ThIE MOTBEMBI 623 TIOTEPH PORONBHOM YCTOHYMBOCTH.
YTon og TAHEITHO 32aBHCHT OT Ko3thguineHTa ¢, (puc. 11.12).

11.5. MpoponbHaA yCTORUUBOCTL asTonoeaga

Tlpu3HakoM HapyLUCHWs [IPONONBHON YCTOMYKMBOCTH aBTOIIOE3IA
IIPH IBHXEHKHK HA ITOKHEME SBISIETCA €ro CIONM3aHMe BHU3 TIO NOIbEe-
MY, KOTOpOS BBI3bIBASTCH OYKCOBAHMEM BEAYIIMX KOJIEC aBTOMOOHNSA-
TAra4a. JTo MOXKET TIPOM30HTH, HATIPUMED, BO BPeMS TUHAMHUECKOTO
IIPEOAOJIEHHS ABTONOE3AOM KPYTOTO TOEBeMa GONBLION JTMHEI.

HpomnonbHyIe YCTOWYHBOCTD ABTOMOE3 A XapAaKTepH3yeT KpUTHYeC-
KM (MaKCHMATBHEIR) YTON o TIONBEEMa TI0 GYKCOBAHUIO,

OnpejemiM MaKCHMATLHEIN YTON MOIBEMa, KOTOPHIH MOXET mpe-
OHo/IeTh MPUIIETTHOH ABTCITOE3N NP PABHOMEPHOM NBIDKEHHH 6e3 OyK-
COBAHHSA BEIVUIMX KoJec aBToMoOwisa-Taraga. [Ipn 3TOM CHASMHU CO-
MPOTHBAEHUA KaueHHIO K BO3AyXa NpeHefdperaeM, Tak Kak aBTOMIOE3]
Ha ITOTBeMe ABIDKETCH ¢ HeOOJIBIION CKOPOCTEI H 3HAYEHHH ITHX CHI
HepenukH (puc. 11.13).

W3 ycnorul paBHOBECUST AaBTOMOOWIIS-TAra4a cnegyer:

(Ghy + Gphp)sina + Geosal
R, = 7 ;
R, = (G + Gp)sina,

rue &n,— Bec npunena, H; A, -— BBICOTA PACIIONOXEHUA KPIOKa OYK-
CHPHOTO YCTPOMCTBA; ¢t — YIOJI HONBEME.
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Puc. 11.13. JeixXekHe aBTOMOS3I3 HA MTOABEME

MakcumanbHOE 3HaYeHHE KacaTeNbHOM peakiuy Aoporu R,, orpa-

HHYEHO CLEIUIEHHEM KOJEC C TOpOroi:
R, < ¢.R,.

[ToncTaBuM B 3TO BBIpaXeHMEe 3HAYCHUS KacaTeJbHOH K., ¥ HOp-
ManbHON R, peakiivit TOPOTH, pasfenuM ob¢ YacTH BIpaXeHMA Ha
CosSa M, IPHHAB, 4TO O = Og, TOIYUHM BEIPAXKCHUES IUTE MAKCUMATBHO-
ro, UIH KPUTHYECKOTO, YTHA [TOABEMA, MIPH KOTOPOM BO3IMOXHO JIBH-
KeHHe TIPUIIEMHOTO aBTonoesfa 6e3 OYKCOBAHUS BeIYIUHX KOIEC aB-
TOMOOURS-TSraYa;

— ‘-Pfol
G(L - (thn) + an(L - ‘thnp) .

KputHueckuit yron nouseMa 1o SYKCOBaHHMK) CYILECTBEHHO 3aBH-
CHUT OT CLIEI/IeHHS KONec ¢ Joporoil. Tak, Hampumep, npu Ko3dggu-
HHEeHTe CICTINEHUA ¢, = 0,3 (acansT, NOKPHITHI CHETOM) IS aBTO-
II0e3/I0B 3TOT YTOJM He Ipesbliaer 6°. TIoaroMy B 3uMHEe BpEeMI YacTO
IpOVCXOANT GYKCOBaHWE BEIVIHX KOJICC TATAYa ABTOIIOC3AA Ha OTHO-
CHTENILHO IIOKOTHX NoALeMax (cM, puc, 11.12).

tgag

11.6. BaviAaHve pa3nuyuHbIX (hAKTOPOB HAa YCTOMYMUEBOCTh
asToMobuUNA

B ycnoBusAx skcTnyaTal{H Yallie MPOMCXONUT HAPYIIEHHE MOTe-
PEYHOIt YCTOHYHWBOCTH ABTOMOOHIS (3aHOC, OMPOKUARIBAHHE), KOTO-
poe BoNee OHACHO, YeM HapylIeHHe HPOTOJLHOME YCTOHYMBOCTH.

Ha monepednyio ycTONRIHBOCTH @BTOMOOWIA BIHSIOT Da3iHYHbIE
KOHCTPYKTUBHBIC U 3KCIUTyaTallHOHHEIe dhakTopbl. K HHM OTHOCATCH
KpeH Ky30Ba ABTOMOOMIIS, W3HOC IIWH, HEMCHPABHOCTE TOPMO3HEIX
MEXaHM3MOB, HEHTD TSKECTH aBTOMOOMIS U KOXes KOJIeC, pacIIofo-
KeHUWe Tpy3a B Ky30Be, HOPOXKHOE TTOKPBITHE, NOBOPOTE H BHPAXH
AOPOTH, Crocod TOPMOXEHHUS aBTOMOOLIA U Ap.
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PaccMoTpyM BIHSHHE Pa3MHUHEIX (DAKTOPOB HA MOMEPEYHYIO VC-
TOHMHBOCTEL ABTOMOBIIIA.

Ilonepeqnslii Kpen Ky3o0Ba. [IpM ompemencHMM NOKasaTelei HoTe-
PEUHOH YCTOIUUBOCTH 2BTOMOBIIS HE YIUTHIBAIMNCE SJIACTUYHOCTD WIMH
H YIIPYTOCTh IOJBECKH, a aBTOMOOWIL paccMaTpUBaICHd KaK eflMHOE
TBEpIOE TEAO.

B Re#tcTBHTENLHOCTH aBTOMOOHAE TipeAcTapisfeT cobolt cucTemy
Macc, COEREHEHHBIX Mexy coboll MOABECKOR, K KOTOPBIM OTHOCATCS
moapeccopeHHBle (KY30B) M HEHOAPECCOPEHHBIE (MOCTHI, KoJeca)
MACCHL

IIpn pasroHe, TOPMOXEHHKE W TIOBOPOTE ABTOMOOMIIA, a TaKXe
€37 TI0 HEPOBHOCTAM BOPOTH BCACACTBHE NCHCTBHS GOKOBOM Cuiibl P,
(puc. 11.}4, &) muuel 1 # yrpyrie yerpoiicrea 2 nogsecky (peccopsl,
MPYXUHB U Op.) ¢ OAHOH CTOPOHE aBTOMOOMAS pasrpyxalTcsd, a ¢
Ipyroil — Harpyxawrci. B pe3vabpTaTe Ky30B aBTOMOOMNS HAKIIOHACT-
s B IIONIEPEYHOM HANPaBACHMU. YTON y,, KPEHa Ky30Ba YBEJIHYMBaAcT-
¢s ¢ BO3pacraHieM 60KOBOH clibl P, OH MOXKeT ObITh YMCHBUICH MIPH
YBENTMUEHUH YTAIOBOH XECTKOCTH TMOMBECKH, UTQ FOCTHIACTCA YCTa-
HOBKOM B iofigecKe ¢Tabuausaropa 3 (puc, 11,14, 6) nonepe4Hoi yc-
TOHYMBOCTH, KOTOPHI TIPenATCTRYeT KPEeHY Ky30Ba H YMEHBLIACT €TI0
TIONIEPETHEIE YTIIOBEIE KONEBAHHA.

OOBYHO TIPH IKCTUTYATAlIME YTOA TIOTePedHOTO XpPeHa Ky30Ba He
npesbniaeT 10°, omHAKO 3TOTC ROCTATOYHO [ TOTO, YT00KL] BO3POCHA
BO3MOXHOCTD OIPOKHMIBIBAHUS aBTOMOOMAS. IToaToMy 3HAYeHHS KPU-
THYECKOH CKOPOCTH M KPHTHYECKOTO YI7ia TIOTIEpedHOTO VKIIOHA J0-
poru (xocoropa) B AeHCTBHTENBHOCTH OynyT Ha 10...15 % wmeHslne
pPacCYMTaAHHBIX 110 QOpMYAaM.

H3noc mmg, B nipoecce 3KCINIYATALUAN 10 MEPe H3HOCA IIPOTEKTO-
pa IIMH YXYRIUZETCS CHEeTUIeHHe KOJIEC ¢ JOPOroi M BO3PACTAET BEPO-

_T_
gz

v z

Puc. 11.14. KpeH kyzoBa (g) v cTabuanzarop (f) nonepedHoi! yCToHUMBO-
CTH Ky30Ba:

1 — wHRa; 2 — ynpyroe yCTpo#CTBO NMOJBECKH; J — cTabHnu3arop
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SITHOCTb 3aHOCZ aBTOMOBUAA. Tak, HanpuMep, 3HadeHUe Koagdnum-
eHTa CIETUIEHHA KOJEC ¢ ROPOroH, IIPOTEKTOP IUHMH KOTOPBIX H3HO-
1IeH RO NOMHOTO HEYe3HOBEHMS PHCYHKA («IBIChHIE [IMHEBI>), IIOYTH B
2 pasa MeHbYle, YeM y HOBHIX IHH. [T03TOMY 3KCIUTYaTALIMS ABTOMO-
GIUIA € «TBHICHIMM IHHHAMH» HETONYCTHME.

HencnpasHocTs TOpMO3HbIX Mexann3amos. Hapyiuexue momepeqHoit
YCTOHYHBOCTH ABTOMODIIIS IIPOMCXOOMT HAallle BCEr0 IIPH TOPMOXe-
HIW, KOrEa B MECTaX KOHTaKTa IUKH C AOPOroi DeHCTBYIOT OOMLIIKE
TOPMO3HBIC CWIBL, B 3TOM ¢livdae TOPMO3fIlee KOMeco HeYCTOMYMBO
TipH AeHCTBHKE GOKOROH CHIBI, ¥ IOCTATOYHO ee HeOONBILOM BelHYM-
HBL, 4T0OBI HAYaNCcsa 3aHOC apTOMODIHINA,

IIpHunHOR HapYILUEHUS NOAEPeYHON yCTOHUUBOCTH IIpH TOpMOKE-
HMM MOXeT 6BITh HEPapHOMEPHOE pACTipeRelleHUE TOPpMO3HbIX CHJI TIO
KOJIECaM aRTOMOOMIIS M3-33 3aMaC/IMBaHWsA WIM HeNPABWILHOH pery-
JIMPOBKH TOPMO3HBIX MeXaHM3MOR. IIpy 3TOM HepaBHOMEPHOCTD pac-
TIpeJe/IeHUS TOPMO3HBIX CHT Y DEpeAHUX KOJeC OMacHee, YeM y 3ajl-
HUX, Tak, HanpHMep, TIpH OMHOM 3aTOPMOKEHHOM 3alHEM IIPaBOM
xonece (puc. 11.15, g) aBTOMODWIS OTKIOHASTCS BIIpaBo OT HAIIpaBlie-
HUA TIPSEMONMHERHOrO ABMKeHUS. TIpyu 3TOM paccTosiHMe S, OT IeHIPa
TAXECTH aBTOMOOWIA OO LEHTPa 3aTOPMOXEHHOIO KOoJeca COKpaua-
eTcs, YMeHBILACTCH TAKKe ¥ MOBOPAYMBAIOIING MoMeHT P, cosnaBa-
eMBIH cHROl nHepuuy, IIpy 3aTOPMOXEeHHOM TONBKO NEpeIHEM IIpa-
BOM Kofiece (pHc. 11.15, 6) paccTosiHEE S, BO BPEMST TOPMOXCHMSA YBe-
TUYHBaeTCd, ITO MPUBOAHT XK BO3DACTAHHID MOBOPAYHBAIOLIEIO MO-

Puc. 11.15, YerolyuBocTk aBTOMODHISE TIPH TOPMOKEHKH!

4 — JATOPMOXCHO 3a0BEEE NMpabog KOAECOo, 6 — [TOPMOKEHO NEpeJHES IIpasoL
KORECO
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MEHTa M JankHeHlleMy OTKJIOHEHHIO ARTCMOOHIS B CTOPOHY OT Ha-
TIpABTEeHUS TPSIMONWHERHOTO ABIDKeHNA. [ToaToMy HEMCIPaBHOCTE Ite-
PENHUX TOPMOZHBIX MCXaHM3MOB OMacHee, YeM 3aHUX.

Baokuposka xonec npu Topmoxkenuy. Ha ycToOMUHMBOCTE aBTOMOGHK-
JIf CYILeCTBEHHOE BIMAHME OKa3blBaeT OMOKMPOBKA KONeC (OBeIeHHe
IO 1032) IIPH TOPMOXEHHH.

On"orpeMecHHas GROKUPORKA BCEX KONeC aBTOMOGHIE MOKET TIpo-
H30HTH TONBKO Ha JIOPOrax ¢ ONTUMANLHBIMH 3HAUEHUAMM Kosthdu-
IIHEHTA CHICIEHM, coctasnsioutuMu 0,40...0,45. Ha noporax, Xxapak-
TePUIYEMBIX IPYTHUMH 3HaueHUSIMH Ko3ddhHigieH Ta CLeeHus, Ipo-
HCXOAUT BIOKMPOBKA TIepeHEX WIH 3aJHUX KONEeC.

IpH TOpMOXKEEHN Ha JOPOrax ¢ MEHLITHM Ko3(hdHIIMEHTOM CLIE -
JeHHS ¥ aBTOMODMAA MepBEIMP OJOKHMpPYIOTCS 3aJHHE KoNeca, 4To
MOXET HPUBECTH K TIOoTePE YCTOHYMBOCTH ABTOMOGWIS,

ITpu TopMoXKeHMM Ha fAoporax ¢ fomee BHICOKHM Ko2QQPHLHEHTOM
CIETUIEHHS ¥ apTeMODWISE IepBLIMHU JOBOIATCA 00 1038 ITepeIHHE KO-
neca. CneacTsHEM ITOTO MOXET OHTE TIOTePS YIIPABLSEMOCTH aBTOMO-
OEs.

Ilenrp TsoRecTH ARTOMOGHIA H KOJesk KoJee, BRICOTA paciONOXeHHA
LIeHTRa TLKECTH apTOMOOWIA M INMpHHA KONECH NEePelHMX M 3aIHKX
KOJIeC OKA3bIBAIOT BIMSHHE Ha IOTIePeUHYI) YCTOHTHROCTD aBTOMOGIN,
Tak, HarprMep, IIPK BEICOKOM PACTIONIOXCHHH LICHTPA TOKCCTH MOXET
NPOU3OHTH ONIPOKUIRIBAHME ABTOMOOMNA TIPH e ACTRHN OOKOBOH CHIkL,
Dro Haubosee BEPOATHO TIPH HABIDKEHMM aBTOMODWIA HA NOBOPOTAX
MATOro pafguyca IpU OTCYTCTBUM BHpaxkeM BCHeACTBHE YMEHBILCHHS
KPUTHYECKOR CKOPOCTH 8BTOMOBIIA IO OTIPOKUIBLIBAHHIO.

JlerkoBrie aBTOMOGWIH, ABIDKYIIHECS Ha TIOBOPOTAX ¢ OGONBIIOH
CKOPOCTBIO, O0RAIAI0T BEICOKOH yCTOMIHBOCTRIO, TAK K&K HMEIOT HH3-
KOE pacIlONOXEHHE HEHTPA TSLKECTH M IHMPOKYIO KOJeIo TepeJHHX H
3anNHHX KONEC,

Jlopora, nosopoTh U BHpaxu. COCTOSHNE ITOKPBITHA JOPOTH, pa-
JUYCH MOBOPOTOB M BHP&XK OKA3BIBAKOT CYIIECTREHHOC BIMSHHE HA
TMOIEPETHYIO YCTORUHBOCTS aBTOMOGDHIIA.

1Ipu yXyaueHUH COCTOSHMA ROPOXHOTO NOXPHITUA {IOXKAL, CHET,
obnencEeHHE) 3HAYHUTEIBHO YMEHBLIACTC CUCIUIEHHE KOJMeC C Jopo-
TOM, YTC MOXKET MPUBECTH K 3aHOCY aBTOMODIA.

HauMenbize paguyCchl TOROPOTOB Ropor cocTabmstior 30 m. TIpu
ABIDKeHMH Ha JopoTax ¢ MalbIMH PaIUvCcaMM TIOBOPOTOB CO3MAIOTCH
YCIIORMS NI HAPYIIEHUWSA [IONEPEYHOH YCTOWUMBOCTH 2BTOMOGHIS B
CBA3HM CO CHIDKEHHEM €TI0 KPHTHYECKOH CKOPOCTH IIo 3aHocy. [losromy
U151 TIOBRILUEHHS YCTOMUMBOCTH aBTOMOBMIIA Ha IOBOPOTAX ¢ HeOOIb-
HNIMMH PAAMYCAMM CO3A3KT BHPAXH — IOTIEpedHble YKIOHH JOpOrH,
HaTIpaB/IeHHEIE K HEHTPY MOBOPOTA. BHpaXil IMOBLILIAIOT HE TONBKO YC-
TOMMMBOCTh aBTOMOOIISE, HO 1 0e301TacHOCTD ARMKEHIA HA IIOROPOTAX.

Pacnonoxense rpy3a B Ky30B¢ aBTOMOOWIA. Y CTOHYMBOCTE 3BTO-
MOBWIA IPH TOPMOXEHHUE MOXeT OBITh HapyliieHa BCAEACTBHS HENpa-
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Prc. 11,16, YcToilauBOCTE aBTOMOGHAR NPM HEMPABUABHOM PACTIONOXEHHH
rpy3a B Ky30Be:

a — GAOKMPOBAHE MepefHHe Kodeca, § — GIOKMPOBAaHE! 3anu#e Koneca; A, 5 —
HeHTPR 0Celt 3aMHIX M AEpefHUX KOMec

BIJIEHOTO pasMeHIeHNs TPy3a B Ky3lose. Tak, HarmpUMep, APHA HECOB-
MafeHHN HEHTPa TEKECTH TPy3a ¢ IPOIOIBHOM OCBI0 ABTOMOBHIA CHAA
uHepiniH P, (puc. 11.16, 4), BO3HHKAIOLIaZ TIPK TOPMOXKEHEHH, CO3TAET
FIOBOPAYMBAIOIMI MOMEHT, XapakKTepusyeMulil mevom S,. Ecom nipu
aTOM GJIOKMpPOBEHEL TIepeHAE KONeca aBTOMOBWIA, TO HX CIETUIeHTE
C IOpOroi MeHBLIe, YeM ¥V 3aAHHX Koyec. B peaynerare o AeitcTBreM
MoMeHTa P.S, aBTOMOBIIE ITOBOpAYMBaeTCs OTHOCHTENIEHO TOYKH A
OCH 3aIHNX KoJlec. PaccTosHue S, B 3TOM cliydae OBICTPO YMEHBLIAST -
CS IO HYJA M IIOBOPOT 2BTOMOOWIS ITpeKPAHIAeTCH.

IIpu 6a0kHMpoBKe 3anHuX Koutec (puc., 11.16, ) aBToMOGKIE TIOBO-
PaYMBacTCsI OTHOCHTENBHO TOUYKM b ocH mepenHuX Konec. [IpH aToMm
PACCTOSTHME 5, YBEJIMYMBAETCS, YTO MOXET IIPHBECTH K 3aHOCY aBTO-
MOOHAS,

Cntocod TopMOXKeRdda. YCTORUNBOCTD ABTOMOOWIA CYLIECTBEHHO 3a-
BHCHT OT cniocoba TopMoXexud, Tak, TopMOXeHHe ABTOMODMNA ABH-
raTesieM, KOTOpHI He OTCOSMMHASTCE OT TPAHCMHUCCHI U paboTacT Ha
KOMITPECCOPHOM peXxnMe (6e3 nogauyy ropioyei cMecH B LUJIMHADH)
WIH pexiMe XONOCTOro Xoja, obecrednpaeT YCTONUHBOCTE apTOMO-
OIS IPOTHE 3aHOCA BCJIEACTBIE PABHOMEPHOTO PACTIpeAeIeHIA TOD-
MO3HBX CWI ITO KostecaM. [1py KOMOHHHPOBAHHOM TOPMOXKEHHH aBTO-
MoOUAsT (COBMECTHO TOPMO3HBEIMHM MEXaHHU3MBMH KOJIeC W JBHTaTe-
JleM) ITOBELILIAETCS TAKIKE €ro IOIepevHas YCTOHYMBOCTE, ITOCKOIBKY
AuddepeHUHAN TPAHCMHUCCKE 00ecTIeunBaeT Hoslee paBHOMEPHOE pac-
npefeNieHHe TOPMO3HEBIX CIJI TIO KoJlecaM. B peayasTaTe YMEHEBILAETCH
BEPOATHOCTE 33HOCA ABTOMODINA,

KoMGUHNpOBAHHEIR cAOCO0 TOPMOXeHUS aBTOMOOMIA HEOGXOIHU-
MO IIPHMMEHSTb HA JOPOTaX ¢ MaTEIM XO3(DMHIIMEHTOM CHEelIeHHE
(CKONB3KKX, ODNEEHENEBIX K T. 11.), TAK KaK B 3TOM CJIy4ae CYIIECTBEHHO
IOBBIHIACTCA HE TOJBKO VCTOHYWBOCThL aBTOMOOWIA, HO M Oe30mac-
HOCTB €r0 ABHXKEHMA.

KOHTPOﬂth[e BONPOCHI

1. Yro sBaseTcs HPUIHAKOM HADYIUEHMH YCTOHYKBOCTH asToMOGuns?
2. TloTepa Xaxoro BHOA YCTOMNYHBOCTH SBTOMODWAR HPH SKCIUIYATALMM
Hanbonee BEPOATHA W onacHa?
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3. KaxuM¥ MOKa3aTENs MM OLIEHHBASTCH MOMNEPEYHAsA YCTONUNBOCTD aBTO-
mobuna?

4, Yto XapaXTepH3YIOT KPHTHYECKHE CKOPOCTH aBTOMOBHAR fl0 3aH0CY H
ONPOKMIBIBAHHIO?

5. YTo XapakTepU3yIOT KPUTHYECKHE YT KOCOTOpa O GOKOBOMY CKOJIh-
XKEHUIO H OTPOKHIBIBAHUIO?

6. Uto onpeaenser koaQdUITHEHT MoNepeyHoit yeToHYMBOCTH aBTOMOGK-
nna?

7. Uto Taxoe BHPAX W A 4Ero erc CO3JawT Ha HOBOPOTAX Hopor?

8. 3apoc KaKMX KoNe¢ (NepeiHWX YIDaBiseMsuIX Wil 3aJHHX BEMYILLHX)
Haubonee BepoATeH U oracen? OGBRCHUTE noyeMy.

9. Y10 MOXET RPOM3CHTH C ABTOMODMIEM NPpH HAPYIUEHHH [POIOABHOMH
YCTOHYHBOCTY W KaKMM IIOKa3aTe/IeM OHA OlieHHBaeTcA?



12. TIPOXOAUMOCTDb

TIpoxoguMocTh ABNAETCA IKCIAYATAIEMOHHBIM CROMCTBOM, HMEK-
UMM BAXHOE 3HaYeHWE A MI00EIX apToMobuael, ocobeHHO paboTa-
IOHIHX B CEJIBCKOM XO3SHCTRE, NeCHOW IPOMEIIHIEHHOCTH, Ha CTPOH-
TENLCTBE, B KAphepax ¥ B YCAOBUAX Ge3RopoXbs. [IpoXoAHMOCTE B Ta-
KX YCIIOBHAX 3KCIUTYAaTAMWH OHpefelaeT CPeRHION CKOPOCTh TRIDKE-
HHS W OKa3kIBaeT CYIIECTBEHHOE BIMAHKE Ha MPOHABOAMUTENBHOCTD
ABTOMODMIA.

TIpoxoauMoCcTh aBTOMOBHAS OLEHUBAETCA TABAPHTHEIMM, THIORKI-
MH U OTIOPHO-CIETHEIMUA [apaMeTpaMH, a TAKOKe KOMITIEKCHEIM (hak-
TOPOM IEPOXOJIMMOCTH.

12.1. FabapuTHbie napameTps! NPOXOAUMOCTH

I'aGapuTHEIE TapaMeTphl XapaKTePH3YIOT ITPOXCHAUMOCTE ABTOMO-
QWIS IO HEPOBHOCTSIM IOPOTH H €0 CHOCOGHOCTS BIIMCLIBATLCSA B 10~
POXKHBIE radapuThL.

OCHOBHBIMH rabapUTHRIMH IlapaMeTpaMH IIpoxoauMoctH (puc. 12.1,
12.2) aBTOMOOMIS ARIAKTCA TOPOXKHBLA TIPOCBET A, YITIHE TIEPEIHETO o,
H 33JHETO O, CBECA, IPOAONBHEI o M MOOSpPeYHbIR py PANHVCHl IIPOXO-
AMMOCTH, HADYKHBIH R, ¥ BHYTpeHHHH R, raGapHUTHEE pagnychl To-
BOPOTA, AOROPOTHAS INHPHHA b, YIIH THOKOCTH B BEPTHKIBHOM B,
M TOPH30HTAJIBHOH ¢t TUTOCKOCTAX,

Joposictbim npocsemon Ha3EIBAETCA PACCTOAHME MEXTY HU3IHEH TOY-
KOl apTOMOBIHNS M Aoporoi. OH XapakTepH3yeT BOIMOXIHOCTE TAKOro
IBIDKEHHS, TIPH KOTOPOM aRTOMOGHNIE HE 3aleBaeT COCPEAOTOUEHHEIS
TpenaTCTBHA (KaMHH, TTHH, KOYKH U Ap.). O6BYHO JOPOXHEIH MpOCBeT
OIPEASISICTCA MO/ KapTEpOM [IaBHOM TIepeHavyH BERyLUEro Mocta. Ero
BGJIMYMHA 33BHCUT OT THIIZ aBTOMODIIS M YCIIOBMH €ro SKCIUTyaTallii.
Tak, IAs Ipy30BBIX ABTOMOGHICH OrpaHUYCHHOH TMPOXOLMMOCTH IO-
POXKHEIH HPOCBET cocTanmaeT 245 . 290 MM, a Iu1s aBTOMOBMTE TIOBLI-
IIeHHOH nMpoxoauMocTtd — 315... 400 MM. VeennueHre 1opoXHOro Ipo-
CBeTa NIPHBOAUT K IOBRINECHHIO HPOXOOMMOCTH, YTO MOXET ObITE AOC-
TUTHYTO YBeNHUEHKEM AHAaMETPa KOJeC M YMeHBIIIeHHEeM rabapHToB ITaB-
HOI Hepenadyy (HampuMep, pasHeceHHasT ITaBHas mepenmada). OnHako
YBeJIMYECHHE HJOPOXHOTC NPOCBETE HPHBOIAWT K ITOBRILCHMIO LICHTPA TH -
KECTH aBTOMODWIA, YTO MOXET YXYAIIHTS €rQ YCTOWUNBOCTE.
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Puc. 12.1. FabapuTHele MapaMeTPHl IPOXOOKMOCTY aBTOMODWIS:
{ — LEeHTp NMoBOpOTa

Puc. 12.2. ¥rap rubKocTy 2870108303 B BEPTUKANBHON (@) U TOPH3OHTAND-
HOH (§) ITOCKOCTAX
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Veaamu nepednezo u 3adnez0 ceeca Ha3IBIBAIOTCS YTIIB, 0Dpa3oBaH-
Hbie TUIOCKOCTRIO AOPOTH M IAOCKOCTAMH, KacaTelbHBIMM K Tepel-
HEM H 3aJTHHEM KoJecaM M K BBRICTYHAKOUIHUM HE3IIHM TOUKaM Iepef-
Helt M 3a0HeR yacredt aproMobiis. OHU XapaKTepH3yIT IIPOXONHMOCTh
aBTOMOGHIAS MO HEPORHEIM JOpOTaM BO BpeMsd Bbeslla Ha MPEIATCTEHE
MM Cche3la ¢ Hero (Haesn Ha 0yrop, Iepecsd yepes XaHapy, aMy,
KIOBET ¥ T.11.). YeMm Bosbliie YLl CBECA, TeM BOMNee KpYThie JOPOXHLIE
HEPOBHOCTH MOXET NpPEOA0ISTh ABTOMOBUNE.

Jnst Tpy30BBIX aBTOMOOWCH OTpaHUUeHHOM TIPOXOTHUMOCTH o) =
=25..42° v a, = 18...38°, a mng aBTOMOGMIEHl NOBHILEHHOH TIPOXO-
HUMOCTH o) = 35...55° n a, = 32...42°.

Hpodoabrbill u nonepeunsiti paduycsl npoxodusmochu NPeICTABNSIOT
coBOf pafHyCHl OKPYXKHOCTeH, KacaTeNBHEIX K KoJliecaM K HHSLIMM
TOYKAM aBTOMOOUIS B MPOJOALHON M TIOTIEPEYTHON IIOCKOCTIX. DTH
paguyChi OTIPENeNIaiOT KOHTYPEI TIPpENATCTBII, IpeononeBast KOTOPHE
aBTOMODHAL He 3alepaeT UX. YeM MeHBIlle YKa3aHHBIE PATHYCEI, TEM
BhIITE MPOXOAUMOCTD aBTOMObIRd. Tak, HaTipuMep, TIPOROABHEIN pa-
RHYC TIPOXOIHUMOCTH AN 0OBIMHEIX [PY30BEIX aBTOMOOWICH COCTABAS-
er 2,7...5,5 M, a mna aproMobunieil MOBBEIIIEHHOH IIPOXOEMMOCTH —
2...3,5m,

Brympennuii u rapyxcusiii eabapumuble paduycst nogopoma — 3TO
PacCTORHHA OT LIeHTPA TIOBOPOTA COOTBETCTBEHHO A0 OmiCkaiuieit M
HauboNee yIATeHHOW TOUEX ABTOMODWAS TIPH MaKCHMAaNBHOM TIOBO-
pOTe YIIPARISIEMEIX KOJEC.

Iosopomnan wupuna asmomobula XapaKTepHIVET PasHOCTD MEXKIY
€To HapyXHBIM U -BHYTPEHHHM paglycaMM IIOBODPOTa.

Paauycsl IOBOPOTA M IIOBOPOTHAS LIMPHHA aBTOMOOMIIA XapaKTe-
PH3YIOT TaKXKE M MaHEeBPEHHOCTE ABTOMOOMISE — CIIOCODHOCTE TIOBO-
paunBarbCAa Ha MHHHMAIBHOH Niomaiy. OIHMHOYHEIE 2BTOMODHAH Gonee
MaHeBPCHHEL, 4eM aBTOMOC38a. MaHeBPEHHOCTE ABTORCE3IOB XYL -
€TCs TIPH YBEIMYEHWH YMCHa eAMHUIT B a3kl NPULIENHOIO COCTaRa.

Yeaamu eubkocmu 6 epmuKaAbHOL U 20PU3OHMAABHOL RAOCKOCHAX
Ha3BIBaiOTCs YUl BOIMOMXHONO OTKAOHEHUS OCK CLIENTHOH TeTIH IIpH -
[ena OT OCK TATOBOTO KPIOKA. ¥TOJ rMOKOCTH B BEPTHKANTEHOH MIoOC-
koctd (cM, puc, 12.2) apTonoe3na XapakTepU3yeT ero IPOXOEHMOCTE
0 HEPORHOCTAM ROPOTH, 3 YIOJ TMOKOCTH B FOPH3OHTAEBEHOHN TUTOC-
KOCTH — CIIOCOOHOCTE X TIOBOPOTAM, T. €. eT0 MAHEBPEHHOCTE. [L1sT ap-
TONOE3NOB C EBYXOCHBEMHK OPHIENIAME YTIBE THOKOCTH COCTAaBRAIOT: B,
He MeHee 162° U o, He MeHee +55°, a JINs celenbHbIX 2BTOMOE3ROB P,
He MeHee £8° u o, He MeHee £90°,

12.2. TaroBkIie 1 ONOPHO-CLUENHbIE NapaMeTPbl NPOXOSUMOCTH.
KomnnekcHbI# dhakTop NpOXoguMOCTH

DTH napaMeTpbl XapaKTepH3YIOT IPOXOIMMOCTh aBTOMOBKIA Ha
MATKHX H TBEPHEBIX CKOJIBL3KHX J0porax, a4 Takxe Ha MNoTheMax.
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OCHOBHEIMH TATOBHIMH M OTIOPHO-CIIETTHEIMM I1APAMETPAMM TIPO-
XOIMMOCTH ABNSIOTCA YIENLHAS MOIHOCTE N, IMHAMUYECKHI dak-~
TOp 0o TAre D, yReAbHOE NAaBNIEHUE KONEC Ha JOPOTY Py, U Ko3puLm-
eHT ClielIeHHS KOJIeC ¢ JOPOroH ¢, YKasaHHHE TapaMeTphl Npoxo-
JANMOCTH 38BHCAT OT THIIAa ABTOMOOWIR M YCIOBMH ero SKCIUTY2TaliuH.

Yoeasnan mouwnocme asmonmodusn, KBt/1, mpencrasnsaet coboll ot-
HONIEHHEe MaKCHMaNbHOH MOITHOCTH ABUTATENS K HOAHOH Macce aB-
TOMOD TS
N Max

m,

Yewm GombIle yAILHAR MOLIHOCTD, TEM BLILIE IIPOXOIUMOCTE ABTO-
mobung. Tak, HanpuMep, B IPY30OBHIX aBTOMOOUREH orpaHMYeHHONR
MPOXORMMOCTH yieNbHasd MOHIHOCTE cOCTampnsieT 5...12 xB1/t, a mna
aBTOIOE30B ROMXKHA OBITE He MeHee 5,15 kKBT/T.

Hunamuneckuii axmop no maze XapaxrepusyeT TATOBEIE CBOICTBa
ABTOMOOMIA FIpH TIPeOTONEHHE TSDKENBIX YIACTKOR TOPOFH C OOMBITHM
COTpOTHRAeHMEM nBiKeHNMIO. [To3ToMy aBTOMOOWIB, pabOoTAOLIKI B
TSDKENRX JOPOXKHBIX YCHOBHAX, TODKeH oOnamaTts OOJBUIMM THHAMH-
YecKUM (hakTopoM. YeM OonbHIe MMHAMEYECKHI (PakTOp, TeM MEHBIIIE
BEPOSTHOCTD [OTEPH HPOXOTMMOCTH BCIEACTBHME HEZOCTATOYHBIX TSTO-
BBIX CBOMCTB aBTOMOOWDT. OIHAKO 3HAYEHUE AMHAMHUYECKOTO (DakTopa
TIO TATE OIPAaHWYMBAETCA CLIEIUICHMEM Konec ¢ goporoi. s peanusia-
EHH MaKCHMAABHOTO AHHAMHYECKOTo (¢akTopa Oe3 OYKCOBaHHS Bemy-
IMX Konec HeoOXORMMO YBEIMUMBATE CLCTITICHHE KOMEC ¢ AOpPOrof u
TIOBEILLIATE CLCITHOM BeC apTOMOOWTS {HATPY3KY Ha BeOVILNE Koreca).

YBenuueHKe CLUSIIEHHA KOAeC ¢ JOPOroil AOCTUraeTCsT BRIGOPOM
ONpeneJIeHHOro TAMA LIMH M PUCYHKA TIPOTEKTOPA, 4 NOREBIIIEHKE Cliel-
HOTO Beca — VBeTMUeHMeM YHCNa BeAYIIENX XOoNeC ¥ CMenleHUeM LieH-
Tpa TAXeCTH aBTOMODUNS K BeAViieMy MOCTY.

MakcHUManbHEIE 3HaYeHHS JTHHaAMHUYeCKoro (akTopa 10 TAre co-
crapmatoT 0,25... 4,35 411 rpy3oBRX aBTOMOBILTEH OFpaHYeHHOLH TIpo-
xomumMocTH # 0,6...0,8 — s aBToMoGIIeH TTOBBIHICHHOH TTPOXOIH~
MOCTH.

JUIst MOBBILLIEHNST IPOXOAUMOCTH aRTOMODIWIN HeOOX0MUMO YBEIH-
YHMBaTh MaKCHMAaJBHBI EMHaMHAYECKHHM (HakTop 0o TaAre, ITo MOXKeET
OBITE MOCTHCHYTO NPDHMEHCHHEM ABHUratelic OonblUeil MOHIHOCTH,
YCTAHOBKOM THApoliepeaayl, T0E60pOM NePeAATOYHEBIX YMCcell TPaHC-
MHCCHH (33 CUeT NMOHMXAKIIEH Iepefadd B pa3laTOuHOH KOpobKe),
YBeIHYeHNEM YHMCa BEAVIIMX KOJeC.

Yoeavroe dasnenute na onopuyie nosepxrocme, MIla, xapakrepuzyer
MPOXOIHMOCTh ABTOMOBIITA 110 MATKHM TOPOTAM W MOXeT GLITh TIPe-
CTaBJIeHO B CREAYIOLIEM BHIE:

N, =

YE

Py =

|8
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raoe GK — HAarpy3ka Ha KOJIECO, FK — HNOIIaEE KOHTAaKTa KOJIECa C'HI

OOpOTOi.

JI9 NOBHILIEHKSA TTPOXOAUMOCTH M0 MATKHUM J0poTraM HeoOXOnuMo
YMEHBIIATh ZABICHUE KOIEC Ha AOPOTY. DT0 JOCTUTaeTC TOHMDKEHH -
€M IABJICHUS BO3MYXd B IIMHAX, YBCIHYEHHEM Da3MeposB IIHMH, YMC/Ia
MOCTOR H KONe¢, a TaKKe NPUMeHeEMeM CHelMansHbIX IHUH. M cnonk-
30BAHUE CHEHHWANEHEIX IHHH YMEHEBHIAET VAENLHOE NABIeHUE KOJeC Ha
JOpOTY 33 CUET YBEAWUEHHS THIOMAIN HX KoxTakTa (puc. 12.3) ¢ onop-
HOM IIOBEPXHOCTEIO. Tak, Mo CPaBHEHUIO ¢ OOBRIYHBIMH ITHHAMHU TLIO-
LANB KOHTaKTa tupoxonpodnpHen HH Oonsiue Ha 20 ...40 %, apou-
HEIX — B 1,5—2 pa3a ¥ NHEBMOKATKoB — B 2,5—3 paza, nmpuyeM
TIPOXOIHMMOCTb ABTOMOOWIA, 000pyIOBABHOIO MHEBMOKATKAMH, MIPH-
OIIDKAETCA K MPOXOMHMOCTH TYCEeHHYHBIX MAILMH,

YarenbHOS OAaBACHHE KOJIEC HA JOPOTY 3aBHCHT OT THIA ABTOMOOH-
JIA ¥ YCIIOBMI ero aKcmnyaTtamii. HanpuMmep, Ha gopore ¢ acgansro-
GeTOHHBIM IMOKPLITHEM VIeIbHOE AaBRneHue cocraraser 0,18...0,55 MTla
HIJS TPY30BBIX aBRTOMODMIEH OrpaHHYeHHOH mpoXompumoctH u 0,2...
0,4 Mila — [is aBTOMOONHECH TOBRILIEHHOH TTPOXOAMMOCTH.

Kosgpguyuerm cyensenus XapakTeprayeT POXOIAMOCTE ABTOMOOH-
Jid TIO BRAXHBIM CPYHTEM M CKONb3KoH (obneneHenoii) nopore. Yeenu-
yeHHe KO3(QDHUIHEHTa CHEIUICHHE TPUBOIMT K TIOBBILUEHUID TTPOXO-
IHMMOCTH aBTOMOOIIS IO TAKMM JOPOraM.

Ha xosdduumMeHT CueiUIeHHA 3HAUYHTCABHOS BIMAHNC OKa3biBaioT
PHCYHOK TIPOTEKTOpA LUMH K ero HackinieHHocTh, KoaddunueHT Ha-
CBILIEHHOCTH pPHCYHKA MPOTEKTOpd LUMHEBL ONpPENS/AETCS KaK 0N
HaTpy3Ku, MIPUXQMALICHCH Ha IPYHTO3ACHb, B BbIPAXacIcsa B INpo-

HEeHTaX.

Puc. 12.3. HIkHH 1 II0IHAAY KOHTAKTA UIHH ¢ JOPOTOil:
g — TOPOMIANBHAA; § — WHpoXonpodusbHag; ¢ — apodRas; 2 — ITHeBMOKATOK
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B ycnoruax 6e3nopoXss 00LIYHO HEMOMB3YIOTCA ITHHBI C KPYTTHBE-
MJ M LWIMPOKO PACCTABNEHHBIME [PYHTO3ALENAMH, Y KOTOPBIX KO3(-
¢$rLMEHT HacHILEHHOCTH PHCYHKA IpoTeKTOpa cocTasnsieT 15...25 %.
HpoTexTop TAKHX IIUH He 3abUBaeTcd IPR3BIO.

Ha mecouHOM TPYHTE MCHONB3YIOTCA MIMHB ¢ HEBRICOKHMMH TPYH-
TO3alenaMi M HEOONBIIHMH PACCTOAHIAME MeXIy HuUMK. Koaddu-
LHEHT HACHILIEHHOCTH PHCYHKA MTPOTEKTOpa TAKWX IITWH COCTABIAET
80...90 %.

JIIg ABMXKeHUS 1o CKONMh3KMM oGeleHeBIM TOpoTaM TIPUMEHSIOT
IMAHBI ¢ 3UMHUM DHCYHKOM MPOTEKTOPA WIH METAUIMMECKHMH 1IIH-
MaMM, KOTOpBIE MPEATCTBYIOT GYKCOBAHMIO U GOKOBOMY CKOJbXKe-
HUIO (3aHoCy) Konmec. B KauecTse BpeMEHHO Mepbi, MOBHIIANOIIET
ClenJJeHeE KOoJec ¢ ﬂ.OpOl"Oﬁ, IIPUMEHAIOT PANNYHOTO THIIA HENMH
MIPOTHBOCKONLXKEHUA. BUTHIE, OpaciieTHEIe, FyCEHUUHBIE M AD.

Komnaexcuoili harmop npoxodumocmu XapakTepuayeT 3hdbeKTHBHOCTD
HCIIONB30BAHUSA aBTOMOOHIA P eF0 SKCTUTYATAITHH Ha TOKENTHIX JG-
porax ¥ 1o 6e3nopoxsio, OH YUATHLIBAET CHIDKEHHE TIPOU3BOANTERBHO-
CTH aBTOMOCINA (BCHIEICTBHE YMEHBUIEHWS cpefHeil CKOPOCTH OBH-
KeHMA ¥ MAcChl [MEPEBO3WMOT0 TPY3a) H YXYIIeHWe TOTTHRHOH 2Ko-
HOMMYHEOCTH (M3-32 YBEMWUEHMS PACXONA TOIUIABA) B 9TUX YCHOBUAX
IKCIUTYATALIHH [10 CPABHEHHWIO ¢ HOCCEeHHBEIMH NOPOTAMH,

KomnnekcHplil dakTop IPOXOEUMOCTH aBRTOMOOHISN

- vamgm
- L

GZurvm'?M
roe Gm, G,—m — QROJIE3HLIE HATPYIKH COOTBETCTBCHHO HAa TAXCIBIX N0-
porax (HO 683}10])0)Kb‘.‘0) H LIoCCeMHBIX Aoporax; v,, vy — CpCEHHE
CKOPOCTH NBICKEHHHA HA TAaKHX JOporax; 4, du— rry’renoﬁ pacxol ToII-
JTBA.

K

12.3. BnuaHKe pasnuuHbIX (akTopoB Ha NPOXOAUMOCThL
asToMmobunsa

Ha npoxoxuMocTh aBTOMOGKHIIS OKAa3BIBAIOT BAMAHHE CACIYIOLLHE
KOHCTPYKTHBHBEIE M 3KCIUTYaTAUMOHHLIS (haKTOpEL.

Tun konec. Beaylllee KoJIeco IPeOAoNeBasT BEPTUKATBHOE NTPeIAT-
CTBHE JIYYIIE, YEM BEIOMOC. DT0 NPOHCXOIMT IIOTOMY, YTO BEOYILSS
KOJIECO CTPEMHUTCH TIPEONONETh BEPTUKANbHOE MPEendTCTBUe, a Befo-
MO¢ KOJIecO TONbKO YIHpPaeTcs B HeTO.

Ha puc. 12.4 npeactasneHB CXEMEl BEIOMOTO H BEAYILETC KOJEC
ABTOMOOIIL, KOTOPBIE [IPEOAOIEBAIOT BEPTUKANEHOS IIPEIIATCTBHE BEI-
COTOH Ay,

Ha mepentee penomoe koneco {puc. 12.4, @) B 9TOM Chny4ae gcH-
CTBYIOT BEPTHKJIBHAS HArpy3ka P, ToJkamouas cwia P, i peakuus R,
IIPEITSITCTRIS, COCTABNSIOIMMU KOTOpo# gBistoTed R, U R,
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Puc. 12.4. IIpeajioneHue BEPTHKATRHOTO TIPETIATCTEMA BEAOMEIM {(a) |
BeAYIIUM {6) KoJeCcaMM aBTOMODHN:

B P! — COCTARNAIOIME TATCROH CHRB! MPH NPECORCHME MPENATCIBHA

HccrenopaHysiMi YCTRHOBJICHO, UTO JUTS IIEPEAHETO BEXOMOFO KOJe-
€a BRICOTA IIPEONOJICBAEMOTO BEPTHKANBHOIO IIPEIIATCTBUS A, = 2/3r,.
Ipu BEICOTE MPENMATCTBUA Ay = Fy IIEPEXHEE BEROMOE KOTECO HE MO~
XET IPEOEONSTD ETO JaXe ITPH OueHb DONBIUOH TORKaouleH cune P,

Ha pemyiuee xoneco (puc. 12.4, ) no cpaBHEHKIO ¢ BEIOMBIM A0~
ITONHHUTENBHO ASHACTBYET KPYTALIME MOMEHT M,, KOTOPBIH BEI3BIBAET
rosBneHne ¢yt P Coctapnsomaa P, oTOH CHiIH yMeHbIAeT co-
CTABMAIOWYIO R, peakUMH NPerATCTBHSA, [IPOTHBOACICTBYIOLIYIO TBH-
xeuur, Coctapngiouas Py TaroBoit Bl 00eCeYNBACT BEIYILEMY
KOJIECY BO3MOXHOCTD NPEOHOIeHMS npeiaTeTBUA. MecnenoBanusamMu ye-
TAHOBJIEHO, YTO JUTA BEAYLEETO KONECa BRICOTA NTPEOANISBAEMOr0 BEp-
TUKAJIBHOTO MPEMSTCTBUA Ayp = Fy.

Konen gkonec. CooTHOIIEHTE MEXKIY KOJEAMH MEePeEHAX K 3aAHHX
Kxonec aBToMOOWIR (puc. 12.5) rMeeT BaXHOE 3HAYEHUE IPU IBIKe-
HHH II0 MSAFKWM TpyHTaM. HecomnmameHye KoJeW NMEPEAHWX U 3aAHMX
KOJEC IPHBOAUT K YBEIWYESHUIO COMPOTUBRACHUA ABIDKSHKIO, ¥ Ha-
. obopoT. Ilpu coBmame KK KOJIEH MEPEAHIX M 3aMHHX KOJEC TPOXOIH-

| .

S

rasl QI
W 752202 /177 S i

{ [ X7 s

G 5 2y, A L oy
Puc. 12.5. KoneH nepeanumx u
33OHYX KOJeC aBTOMOGIHIA:

a — COBfajalilKe; § — HecOBHANAN0-

He; 6 — OPH ABYXCKATHBIX 3aMHHX

[ Konecax

I
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MOCTh MOBBIILIACTCSA, TaK KaK NepefHHE Koiaeca o0pa3yioT B IpyHTe
KOMel0, 4 3aJHUE Kojeca OBWKYTCA IO YKe YIUIOTHEHHOMY TDYHTY
KONEH.

OOBIYHO KONEH NMEPSAHHX H 3aTHMX KOJeC HE COBIIANAIOT ¥ aBTO-
MOBWIeH ¢ nepeaHUMM ORHOCKATHEIMY M 3a0HHUMM JBYXCKATHRIME KO-
necaMu. Hecormagenue Kojied BO3MOXHO U Y aBTOMOOHITe co BceMHU
OTHOCKATHRIMH KoxecamM. JIIs TakuxX aBTOMOOHICH pasHUIIA B LUHPH-
He KOojleH IEPSIHEX H 3alHIEX KOJIeC He JODKHA IpeBhuarth 25...30 %
HIMPHHE LIMHE], HEAYE TPOXOAHMOCTE CYHIECTBEHHO YXYALUHMTCS.

Tun nonseckyt Koaec. I1pu ABICKSHHH IO NEPECCUCHHON MECTHOC-
TH ABTOMOGHICH C KONeCHBIMY hopmynamul 6x4 ¥ 6x6 MCKMIOUeHHE
OTpHIBA KONEC OT TPYHTA obecrmeyrpaeT GanaHcupHas (puc. 12.6) wiu
He3aBHCHMas moasecka. [Ipy UConb3oBaAHYEY TAKUX TOEBECOK KOJIECE
VYIS ITPHCIIOCAabNMBa0OTCS K HEPOBHOCTAM IOBEPXHOCTH, ¥ IIPOX0o-
JAMOCTDL @BTOMODHIIA ITOBHILACTCS.

Inaponepenada u pasnatounas Kopobka. IlpumMeneHue tHEponepe-
a4 ¥ pasgaTOuYHEBIX KOpOOOK ¢ MOHMXKAWMWMMK HepefaYaMH Cylie-
CTBEHHO ITOBBILIACT NPOXOTHMOCTE ABTOMOOIIA 0COGEHHO IO MATKHM
M BIIaXHBIM IPYHTaM. Brarofaps kX IpUMEHECHHIO JOCTHFASTCS MEHH-
ManeHag cxopocTh aprokeHus (0,5... 1,5 kM/4) U ee mnaBHOoe H3MEHE-
HHE. JT0 00CCIIEUHBACT HEIIPSPRHIBHOE ABKKEHHME B THXKEIBIX IOPOX-
HBIX YCIOBMSAX, YTO OHEHb BaXHO, TAaK KaK aBTOMOGHIL YacTo OCTa-
HABIHMBACTCSA B MOMCHT NEPEKIIOYeHHs nepenay.

Tun guddepermana. Kouymueckull cuMmeTpuyspiil puddepeHu-
AN yMEHBIIAeT MpOXOTHMOCTH ABTOMOOWIIA, TAK KAK DACOPEIeNseT
MOpOBHY MEXIY BEAYIIHMHY KOJECAMU KPYTHHINNA MOMEHT, 4 TATOBAS
CHIIa Ha HUX ONpPEOeAeTCd KONeCOM ¢ MEHBIIUM CUETLTEHHEM. 3TO
auddepeHuMan Maroro TpeHua. Tperne xe B nuddepe HINAIE O3B0~
JiseT mepeaapaTth GORLHIMHA KPYTAIIHI MOMEHT Ha HeGyKcyiollee KO-
jleco U MeHBIEHHE — Ha Oykcytoniee. [lpH HCONB30BAHHUH KOHHYECKO-
To audepeHIINANA CYMMapHasi TATOBAs CHIA HA BEAYILHMX Koaecax
BO3PACTAET 34 CUCT TPCHHA Ha 4...6 %.

YeppsayHell M KYHAYKOBBIH mHGGOEPEHIHANN YBEIHYUBAIOT IIPpo-
XOMHMOCTE aBTOMOOHAA. OHHM ABIK0TCA T depeHIaNnaMy NTOBBIIICH-
HOTO TpeHHA. B Cnyyae UX NpHMEHEHWSA cyMMapHas TAroBas CHIa Ha
BEIYILMX Kojlecax Bo3pacTtaer Ha 10...15 %.

Puc. 12.6. Cxema GanaHCHpHOH
NIOABECKM KONEC aBTOMOBGMITA:
1, 3 — pegyumue MOCTBE;, 2 — peccopa;
4 — ocb; 5§ — CTYNHUA; § — WITAHTA




Puc. 12.7. Koneco ¢ peryiipoBaHueM
JAaBICHHA BO3IYVXA B LHMHHE
1 — mpoxonpod@UILHAA HHA, £ -~ BeH-
] THNB XaMepsl, 3 - 3aN0pHBIR KpaH KOREca

broxupyemnsie nuddepeHunansl eute OONbIE YBETHIHBAIOT MPO-
XOOMMOCTE aBTOMODIIA, TIpH HCITOMB30BaHUM TaKUX gudoeperiia-
JIOB CYMMapHasd TAroBas CHJa Ha BeOYILIHUX KoOJecax BO3pacTaeT Ha
20...25%.

Perymposanne JaBjienssi BO3AYXa B WHHAX, Brarogaps peryrupo-
BAHWIO JaBJeHHI BO3MyXa B IIHHax (puc. 12.7) CYIECTBEHHO TOBHI-
HIAeTCA IMPOXOTUMOCTE aBTOMOSHACH B TAKENBIX JOPOXHBIX YCIOBUAX

Puc. 12.8. Llen¥ npoTHBOCKOAbXKEHHHA:

a — MENKO3BEHUATHIE, 6 — C MPAMBIM TPAKAMM; ¢ — € POMOOBHAHBIMM TpaKaMU;
2 — OpacngTHad, d — ¢ LWUPOKUMH TPAKAMH
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¥ Tio 0e3M0poXbly. B 3aBHCHMOCTH OT NOPOXKHBIX YCIOBUE AaBleHUe
BO3AVXA B IIMHAX MOXeT MeHAThcd B npenenax 0,05...0,35 MHHa. Ilo-
3TOMY MPOXOANMOCTE aBTOMODUI, 06OPYAOBAHHOTO IITMHAMY C pery-
TUPYEMbIM (MIEpEeMEHHRIM} JTABTEHUEM BO3XYXA, B OTHEITBHBIX CITyJasX
NpHUOMDKASTCA K IPOXOAHMOCTH T'YCSHHYHBIX MaliiH,

YerpolicTRa AN CaMOBMTACKHBaHAA. [IpHMEHEHME CAMOBBEITACKH -
palolyx yerpolicTs (refenku ¢ TPpHBOIOM OT KopobKH oTOopa MOLL-
HOCTH, NeGEHAKHA CaMOBBITACKMBAHYS, MOHTHPYEMEIC HA BENYIIIHE KO-
meca, ¥ Ap.) TIO3BONSIOT 3HAYUTETLHO TOBRICUTE ITPOXONUMOCTS aBTO-
MODWITA NIpH ITPEONONeHH K 0cob0 TSOKENBIX YIaCTKOB JOPOTH.

LIerm npotueockoabxkenud (puc. 12.8). [Tpu ycraroBKe Ha BeIylIHe
Kolleca aRTOMOOUNA UENeH MPOTUROCKONLXCHHS pPasTHYHOTO THIIA
(BUTLIe, BPACIETHLIE, TPAKOBEIE, TYCEHHYHEIE}) BO3PACTAET IUTOIIAAL
MMOBEPXHOCTH 3aLETNEHUE KONEC ¢ AOporoid, yto criocobcTsyer yBe-
THYEHWIO TATOBOH CHJIBI U TOBEILICHHIO [TPOXOAHMOCTH.

Tak, GpacneTHBIE e Ha o6JeNeHENEIX U PA3MOKIITHX FPYHTOBRIX
JOPOTAX ¢ TBEPABbIM OCHOBAHWEM 00CCNEeYHUBAIOT YBEIMUSHHE TAFOBOM
CWIK Ha BeyIIHX Konecax Ha 20...45 %.

TpaxoBble HEMW NO3BONAICT NPEONONIEBATE CHEXHBIH MTOKPOR B 4 —
5 pa3 Gonelieil TONMIMHEL, YeM 0€3 HUX, a TYCEHHUYHEIE e — cIoi
CHEXHOTO NMOKPOBA BABOE DONBILIEH TONIITHHBI.

QnHaxo 1eny IPOTHBOCKOMLXEHUS CHEIYeT HCTIONBE30BATE TONLKO
IIA BPEMEHHOTO IOBBLIIICHHS TIPOXOAMMOCTH aBTOMODIAS Ha TsOKe-
JIBIX YUAcTKax ImyTH. T1pH ABIDKEHWH Ha TBEPABIX JOPOrax HX HeoDXorn-~
MO CHHUMATh.

KonrpolibHbie BONPOCHE

1. Kak BaxfeT IPOXOAKXMOCTD Ha CPEAHION CKOPOCTh ABMKCHMA, TIPOM3BO-
NHTEABHOCTD U TOIUTMBHYIO 3KOHOMHUYHOCTh 2BTOMOOHIA?

2. KaxuMy H3MEPUTENAMH OLEHMBAIOT IIPOXORHMOCTS aBTOMOGIHIAT

3. Kakpe rabapuTHbie MapaMeTphl XapakTepH3YIOT NPOXOAMMOCTE 2BTO-
MOGH/IA FI0 HEPOBHOCTAM HOporu?

4. Kakue rabapHTHBIE TAPAMETPBI MPOXOAMMOCTH XAPAKTEPH3YIOT MAHEB-
PEHHOCTE aBTOMOGHNA?

5. C MOMOIIBI0 KAKHX TATOBBIX M OMOPHO-CIIEITHBIX HapaMETPOB OLieHUBA-
0T TPOXOANMOCTh ABTOMOOWIA HAa MAIKMX M TBEpIBIX CKOJIB3KHX JOPOTax, a
TAKXKe Ha Nogbemax?

6. Jlasite onpejeneHye XOMIIeKcHoro dhakTopa mpoxomumoct#. Yro oH
XapaKTepu3yeT M yuuThIBaeT?

7. Kakumu criocofaMy H KOHCTPYXKTHBHBIMH MEpaMM MOXHO ITOBBICHTB
MPOXOAHMOCTE aRTOMOOHTA?



13. NMTABHOCTb XORA

IMnapHOCTE XOMA ABNSETCS BAKHBIM SKCIUTYATAHOHHBIM CBOHCTBOM
ABTOMODIISA, OT KOTOPOTC BC MHOFOM 3aBHCAT CPSAHSAS CKOPOCTE IBH-
XKeHHs, IPOU3ROAHTE/IBHOCTD, PacXol TOIUIHNBa, MEXPEMOHTHBLH TPO-
ber, xompopTabensHOCTE €3AB, COXPAHROCTE IIEPERBO3UMOr0 Ipy3a i
3ALIATA aBTOMCOMIIS, X0 CHCTEM H MEXaHH3MOB OT BO3JCIICTBHS He-
POBHOCTEH TOPOTH.

13.1. Konebanvin aBTomobunna

OCHOBHBIMH NIPHYHHAME BO3HHKHOBSHHA KoeOaHKi aBToMOOMIA
ABNAIOTCA TOPOXKHBIS HepoBHOCTH. Ha Aoporax ¢ acansTofeTOHHBIM
ITOKPHITHEM HEPOBHOCTH HMMEIOT PasTHMYHBIC PasMEpPsl M O4YEepTaHHs.
Oun OriBalOT MABYX BHAOB, HEPOBHOCTH BHICOTOH 3...5 MM ¥ INIHHOM
8...10 MM, Ha3BIBAEMBIE MHUKDOHEPOBHOCTAMHM, a TAaKXe BuICOTOMH
i0...12 MM ¥ mnuHOH 5...8 M, HazbIRaeMule BONMHAMH,

Konebarusa apToMo0HAA, BRI3BAHHEIE JOPOXKHBIMH HEPOBHOCTAMH,
O0KA3BIBAIOT CYLIECTBEHHOS BAMAHUE HA TUTABHOCThL XOAa M, CREIOBA-
TENLHO, HA COCTOSTHHE TACCAXHPOB H BOMHUTENE, COXPAHHOCTE IPy3a H
caMoro arToMobmng. Tak, HanpuMep, TIPH ITHTENBHOM BO3AeHCTBHH
KoaeOaHMil HaccaXiphl H BOOHTENb CHABHO YTOMIAOTC. [IpK 2TOM
3HAYHTCNBHOES BAMSHHME HAa HHMX OKAa3BIBAIOT CKOPOCTE H YCKOPEHME
KonebaHHit.

C yBenmHYeHHEM CKOPOCTH KonebaHuii [UIaBHOCTE X0Ia aBTOMOGIWIA
YXYIIIEeTCH,

Huxe npupeldeHa XapaKTePHUCTHKA KonebaHHil B 3aBHCHMOCTH OT
HX CKOPOCTH, M/C!

HeoUlYTHMEIE KOMCOAHMS .vvvvvvirererersrrersrnrnsrserarrsnenreens
EﬂBa OIIYTHMBIS KOJXeOaHUd .......
BrionHe ouyTUMBIE KONEDaHMS ..........
CwisHO OILYTHMEIC KOMEBAHHMS ..o, . R

HempuATHBIE M 0uYeHb HETIDHATHEIE Koaebanma....0,3...0,4

BOSJIGP'[CTBHE: YCKO[JCHHFI Ha rmaccaxxpoB H BOIHTEIE B 3HAYMHTCIL-
HOft CTeNeHy JABHCUT OT YacToThl konebaHuit, Tak, NpH ee yseauye-
HHH faxe HeDonblide YCKOpeHKS KoneOaHui MOIYT BhI2BaTh HETIPH-
SATHHE UK Dosie3HeHHBIe owylIerus (Tadm. 13.1).

196



Tabauwpa 13.1

Yexopenns, m/c2, KoseBaHnil, 0KAZHIBAMLME OTPHIATEALHOE BO3ICHCTBRE
Ha MACCRNHPOR H BOIHTEAA

Owyiieuns
Yactota xonebauni, T
HENPHATHBIE foneaHeHHbIE
1,0 2,3 2,7
1,5 2,1 2,5
2,0 1,9 2,3
30 1,7 2.0

13.2. MamepuTtenu nNaBHoCTH XoAQa

TInasHOCTE X043 ABTOMOOMAA OLIEHWBAETCS TTAPAMETPAMH BEPTH-
KaNBHBIX KoMebaHult, MaMepHre MU TUTABHOCTH X0Ha ABIAIOTCA Jac-
TOTa KoneGaHult o Wi #, MUH™', aMIUTUTYIa KxonebaHui z (Hanboib-
liee TepeMeuieHne Ky30Ba OT TIONOXEHKS DPaBHOBECHSA), CKOPOCTH
¥oneOaHui 7 (mepsas MPOU3BOAHAS TIepeMelleHUsA TIO BPEMEHU}, M/C,
YCKOpeHUs Konlebatuil 7 (BTOpas IpoU3BOKHASA ITepeMelleHus o Bpe-
MEHH), M/c?.

Jia oEHoMaccoBo# KonmebatenbHOM cucTeMbl (puc. 13.1), oOmana-
joniei OfHOM CTENIEHBIO CBOBOABI U BRIBEACHHON H3 COCTOAHHA PaB-
HOBECHH, YACTOTEI KoneOaHWid paBHEL

2m 60
o= =
roe T — nepuon KoneGaHuii.
DTU YACTOTH CBA3AHBI MEXIY oGO 3aBUCHMOCTBIO

30w
n=",
TI:
TToacTaBUM B YKA3aHHOE BEIDLKEHHE z T 3
8

N

|

I
I

=NV
CEN VAV

’ c
JHAYEHHE @ = -E H, YYHTBEiBaA, "TO

G G -r—:h__d
¢=—; M =—, nomyunm <+ . y
-y
Jor g
‘2
0= E i, Puc. 13.1. OgsoMaccoBasn
T Yo xosiebarebHaAA CUCTEMA
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HIIM C YYETOM 3HAUCHMS YCKOPEHHS CHUJbl TAXECTH g = 980 cM/c?

300
H =
Jer

e ¢ — XKeCTKOCTh NPYKMHB, KT/CM; f, — cTaTHYECKHH TipoTub npy-
KHHBE, CM.

C srolt wacrotoll GyaeT copepillate cRoDOAHBIE KOMeOaHMI OOIHO-
MaccoBad KoneDaTeNbHAS CHCTEMa, BLIBEICHHAS K3 COCTOSHMSA paB-
HORECHL.

CrobonHpie KoreGarnsa obYCIOBICHE HATHUMEM BOCCTAHABITHBA-
IOLIEH CHB {CWIBE VIIPYTOCTH) IPYXUHB KOJIeHaTe/IbHON CHCTEMEL.
OHM CYMTAIOTCS HE3aTYXAKIMMH M NIPEACTARIAIT coboll rapMoHM-
YECKHUE TIePEMEILICHHA, OTHCHIBAEMbIE CHHYCOMOOH,

JnddepeHnrnansHoe ypaBHeHHE CBODOIHEIX HE3aTyXaloWWX KoNe-
SaHull ONHOMACCOBOH KonedaTeNbHOW CHCTEMBE HMEET BHN

MZi+cz=0,

I

HIIH C YHETOM ®
F+w'z =0.
PaccMmoTpeHHas ogHoMaccoBas KomebaTenmsHag CHUCTEMA ¢ OfHOM
CTelleHbIo CBOBONBI ABIIETCA NMpocTedIleil U He OTpaXaeT peanbHBIX

KOMefaTENBHEIX IIPOIIECCOB, TIPOUCXOMSINAX [IPU ABHXECHNH ABTOMO-
HIL1A.

13.3. KonebatenbHas cucTema asTomMobunsa

ABTOMOOMEE NpeACTABNsACT CO0OM MHOTOMACCOBYIO KoNeBATENRHYIO
CHCTEMY, KoTopas obnalaeT MHOTHMH CTEREHAMY CBOOOIHI.

Maccewr Beex 4acTeldl apToMoOMIA MOAPAa3NeNdlOTes Ha TOOPECCo-
PEHHbIE M HeTIoApeccopeHHbie. T1oapecCoOpeHHBIE OITUPAIOTCS Ha TION-

. BeCKY aBTOMOOMAA (Ky30B, paMa M 3aKpeIUIeHHEBIe HA HAX CHCTEME U
MEXaH¥3MBI1), 3 HEMOAPEeCCOPeHHEIE — Ha JOPOTY {MOCTHL, KoJeca).

TTogpeccopeHHBIE U HETEOAPECCOPEHERIE MACCH aBTOMOOWIA CBA-
3aHBI MEXAY coboill yIpyroil moaBecKoi, MOMOBHHA MAacCel KOTOPOIH
CUHTAETCA MOAPECCOPEHHOM, a IOJIOBUHA — HEIIOAPECCOPCHHOM.

TTogpeccopenHsie MacChH KoAeOmOTCS Ha YIPYIMX VCTpOHCTBAX
TOABECKH (pecCopHl, MPYXHHLI, TOPCHOHBI, MTHEBMOOANIOHE] U Ip.)
¢ HU3KHUMH 4acToTaMmu, coctaBasiouumu 60...150 mux~!, a renon-
PeccopeHHEIe — Ha YTIPYTHX YCTPOHCTBAX HOARBECKH U LHHHAX € BEICO-
KMMH YacToTaMi — 350...700 musH'.

KoneGarenpHag cncTeMa asToMobuis (puc, 13.2, ¢) rirodaeT B cefd
TIOAPECCOPEHHYIO Maccy M, HeMoAPECCOPEHHEIE MACCH M, H M1y, TIOM -
BECKH € XECTKOCTBIO Cp, ¥ Cp,, ITHHBI C KECTKOCTBIO €y, M €y, M AMOP-
TH3ATOPBI ¢ Ko3)OHIUEHTAMHK . CONPOTHBNEHUA k| U k;.
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]

Puc. 13.2. [leficTBuTensHaA (a} ¥ yOpoLUIeHHas (§) KoneGaTeNnHble CHCTEMBY
aBTOMODOHASR

Hogpeccopenxas Macca M ¥ HETOAPECCOPCHHEBIC MACCHl My U M
aBTOMOOWIS HMEIOT 110 WIECTh CTeneHeM CBoOOALE: TpH NHHEHHEBIE N
TpM yThosble (puc. 13.3),

TeopetHueckoe HccleaoBaHue KonebaHuM Tako# CloXHOoM Kone-
6aTenpHOM CHCTEMEI, KAK AaBTOMODUTE CO MHOTHME CTEHEHAMM CBO-
BOfB1, CBA3AHO CO 3HAYUTENLHBIMH TpyRHOCTAMH. IToaToMy Roneba-
TENBHYIO CHCTEMY ABTOMOOWIIS HECKONBKO YTIPOIanT, [1pu atoM ripe-
HCﬁpCI‘aIOT BIINAHHEM HCHOﬂpCCCOpBHHOﬁ MAaCChl Ha IIEPpEMENIEHNA

Puc. 13.3. Hanmpaenenus koneGatui apToMobMIA
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KYy30Bd, TAK KaK OHa 0OBYHO ¢ocTamngeT He 6omee 15...20 % monpec-
COPEHHOM, a4 XeCTKOCTDb ITONBECKH B HECKONEBKO Pa3 MEHbBUIC XKECTKO-
CTH IIMH 1 4YacToTa CBOOOAHBIX KoMeDaHMH HeloapeccopeHHolt Mac-
Chl 3HayHTeABHO OONBIIE, YeM ¥ noppeccopeHHol. Kpome atoro us
CUCTEMBI HCKIIOYAKOT aMOPTU3ATOPEI.

C yueToM YKa3aHHBEX JOMYLIEHHH KoeOaTenpHai CHCTEMa aBTOMO~
ouna yopoiaercea (puc. 13.2, 6) ¥ XapaxrepH3yeTcsl NPHBENCHHOMR
KECTKOCTBIO TIEPeNHEHN ¢) ¥ 3a0HeH ¢; MONBCCOK aBTOMOGMJIA.

13.4. MpuBeaeHHAA MECTKOCTb NOLBECKH

IpuBeneHHOM XeCTKOCTRIO ITOTBECKH HA3HLIBAETCA XKEeCTKOCTH Ta-
KOIQ YIPYroro ycTpoMCTBa, IpoTH6 KOTOPOTO paBeH CYMMAPHOMY
nporuby NOABECKW U IITHH NpH oAUHAKeBod Harpyike. TaxuMm obpa-
30M, IIPHBEICHHAS XeCTKOCTL NOABECKI YUMTHIBAET XKEeCTKOCTD He TONb-
KO IOJBECKH, HO W LIHH,

[ onpeneneHnd NpPUBEASHHON XECTKOCTH TOABECKH PACCMOT-
pPYM ONHOMACCOBYEKY KOMeDaTeNbHYI0 CHCTEMY, YIIPYTOe YCTpoicTBO
KOTOPO# COCTOUT H3 JBYX ITOCTEeNOBATERLHO COETHHEHHBIX MEXTY CO~
Boit mpyxuH {puc. 13.4, a). '

CyMMapHbLH CTATHYECKHI IIpoTHd YIIpyroro yeIpoicTra opHoMac-
COBOM kKonebaTenLHOM CHCTEMEI

fc}m = fo + Jus

G & :

e f, = — — OpOTHO MOABECKM, CM; f, =— — IIPOTHO LIUHBI, CM.

Cn Ci
IMoncrasur 3xayeHHd 1EporuOOB ITOABECKH ¥ LIMHB, [TOIYIHM

G G G
—_— =,

Cnp Cn Oy

M | L
[ .é
| ] ”
”Lu;‘“ al
p ! i
6

Puc. 13.4. Cxembl AId ONIpefeneHUS IPIBEAEHHON KeCTKOCTH 3aBHCUMON (4)
H He3aBHCHMOM (§) HOIBECOK ABTOMOGHIA
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OTKYIA HaxoOuM NPUBEIEHHYIO XECTKOCTD MMOABECKH:
C}'ICI.I.I
Cn+Cu
YxalaHHoe BRIpAXKECHHE CTIP2BERITHEBO [LJTA 32BHCHMON HMOABECKH.

HAng He3apHCUMOM nomBecku (puc. 13.4, §) NpHBENeHHYIO XECT-
KOCTBb MOXHO OIPEACIHTE IT0 CIeayomick hopMyre;

JUS "
BV e+ {(B) cu

rAE /| ¥ I} — paccTogHusA OT TOYKU KPENAeHUA pbldara MOOBECKU K
KY30BY OO OCH IPYXMHEI H KoJeca.

Cop =

13.5. CroboaHLIe KoneGaHMA aBTOMOGMNA

CBOOOAHBMH HAa3bIBAIOTCH KoMeGaHusA, cobeplllaeMble aBTOMOGH-
JIeM Ha FOpoTre ¢ pOBHOI MOREPXHOCTHEY TIOCKE TTPOL3Ha HEPOBHOCTEH,

Jna uzyderps cBODONHBX KoneOaHH apToMOOIIA B IIPOROIBHOM
BEPTHKANBHON MAOCKOCTH €r0 TOAPECCOPEHHYRD MACCy 3aMEHUM Tpe-
M4 [IPHBEOSHHBIMH MaccaMK, KOTOpbIe COSMUHEHEl MeXTY co00H He-
BECOMBIM XeCTKUM crepxHeM. TIpu 3ToM He GyleM YYUTHIBATEH BIHA-
HUS 3aTyXaHUA (aMOPTH3ATOPOR) U HEMOIPEecCOPeHHBIX Macce (Moc-
ToB, Konec). KoneGaTensHaa ciicTeMa aBTOMODOIUIA, COOTBETCTBYIOLLAS
TIpHHSATHIM HOTIVIIeHUAM, IpUBEIeHa Ha pHc. [3.5.

B ykasanuoit konebarensHoi cucreMe M,, M, u M, — npuBenes-
HBIE TOJIPeCCOPEHHEIE Macehl. M| B M, pacnofioxkeHsl Ha pacCTOSHHUAX
{, ¥ Iy OT 1IeHTpa TAXKECTH KY30B4 aB-
ToMODWIIA, a M; — B LIEHTpe THXKeC-
TH; ¢; U ¢; — TIPUBCACHHDBIC KECTKOC-
TH HepelHeH M 3a0HEH MMOABEeCOK.

Ang Toro 4TOBEl 3Ta TPeXMacco-
Bag KoJeOareabHasd CUCTEMA COOTBET~
CTBOBAIA B MHHAMHYECKOM OTHOIIE-
HuH JeiCTBETENBHON CHCTEME, HEo0-
XOJUMO BEITIOTHEHHE CICEYIOHIMX YC-
JIOBHH:

Puc. 13.5, KoneBarensHag CUCTEMA 2BTO- — —o—
MOGILIA Oe3 3aTyXaHUA M HENoAPECCOpeH-
HBIX Macc: 1

d — MOBBECKA NOAPECCOPEHHOR Macehl {Ky-
30Ba); & — cxema cuctemel; T — uedrp 1a-
XECTH 1]
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« CYMMa BCEX TPEX MACC IOJKHE OBITE paBHa IOAPECCOPEHHOM Mac-
ce apromMobunsa (M, + M, + My = M);

« IIEHTP TIXKECTH TPEXMACCOBOM KOJCOATENBHON CHCTEMBI JOMAEH
COBITAEATEH ¢ LICHTPOM TAXECTH MOIPCCCOPEHHOMH MACCH aBTOMOGHNS
(M) = M),

« MOMEHTBl HHEPIHH TPEXMACCOBOH KoaefaTeNsHON CHCTEMBI M
MOAPECCOPEHHOH MACCE ABTOMOOMNST OTHOCHTENBHO TOTEPEYHOH 0CH
¥y, npoxoasieil yepes LUEHTP TAXKECTH, XOMKHE OBITE paBEH (M}, +
+ My, = Mp},: J), Tae p, — paaMyc KHEPLUUH NMORPECCOPEHHOMN MacCh
aBTOMOOMNS OTHOCHUTENBHO MOTIEPEUHOH OCH y, TIpOXoosiicH uepes
HEHTD THXKECTH.

Pelirum cOBMECTHO YKA3AHHRIE RLILIE YPABHEHUS K onpe,uenﬂm 3Ha-
YeHHUS TIPUBEREHRBIX Mace M), M, u M,

C 37011 leAbIO NOOYEPEHO MOACTABUM 3HaUeHUd M, U Mz H3 BTO-
pOTo ypaBHEHHS B TpeThe U Haifmem Macchl M| u M,. 3areM HaiiieH-
HEIe 3HAUeHWA M| U M, ToACTaBUM B TIEPROE YpaBHEHME K OIPEASTUM
Mmaccy M.

B pesynpTare nonyqum 3HaueHUs TEPUBEIESHHEIX Mace:

Mo} _ Mp} o}
M = L Lo My = M(1-H
Vo T L T ( 1,12)
o2
OTHOLICHKE J—y=sy Ha3BIBaeTcH KO3 DUITHEHTOM pacrpesene-
12

HHSI MOAPECCOPEHHBIX Mace aproMobung. OH onpelenseT HaRHYHe CBI3H
MEXIY KonebaHuaMU repenHeii i 3aiHed yacTell Ky30Ba aBTOMOOUIIA.
Tak, npu ¢, = | ¢BA3b MeXRy KoneGaHUAMHU nepenHeH W 3amHei Jac-
Tel Ky30Ba OTCYTCTBYET.

CpoboaHEIe X0MeGaHUs [TONPECCOPEHHOM MACCEH ABTOMOGIIA MOXHO
OIIHCaTh CREAYIOLICH CUCTEMOH YpaBHCHHMIA:

{Mlzl +02 + M3z =1,
Mzzvg +C2Z2 +M3z] = 0.

Paznenur ypaBHeHUd COOTBETCTBEHHO Ha M, M M, mosyauM

M,
4 +‘—"‘Z| +——Z2 0,

M, M,

Cy M, .
b, 4 0
b4 M, 4} M, 2 =0,

HITH

4 +ofy +mz =0,
i+ o3z +mi =0,
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M, M;
TAE M = —= H 1 = —= — KO2(hPHUMEHTEl CBE3N MEXIY KONeGaHU-
M, M,
AME TTE i i Cof =4 2.2
peRHEN U 3anHell YacTel Ky30Ba; oy = A U o) = y7 A nap-
: 1 2

LMAJbHBIE, KIW Y4CTHHIE, YACTOTHl CBOOOMHLIX KoTeOaHHI.

13.6. MapunanbHbie 4acToTbi KonebDaHAA

TMapruansHO Ha3pIBAeTCA YACTOTA KoJNebaHUM KonebaTelbHOMN
CHCTEMEBI, ¥ KOTOPOH BCE CTENEHU CBOOORBI, KPOME ONHOM, orpaHu-
geHsl. CReoBaTenLHO, Hlobad caoxHasa KonebaTenpHas cucTeMa, ob-
JAMAOIAS MHOTHMH CTEIeHSIMU CBOGORSI, 6yneT KonebaTbed ¢ Tap-
IHATLHOH YacTOTOH, eCny el TIpEAOCTaBUTE ONHY CTeNeHs CBODOIBI
IpY OTPAaHUYEHKH BCEX OCTAIBHBIX CTENEHEH CBODOREI.

Ha puc. 13.6 npeBegeHB CXeMBI, HJLTIOCTPUPYIOLIME KoMeOaHus
IIOAPECCOPEHHOH MACCH] C T2pHUATLHEIMU YaCTOTAMH ) U (.

Ecnu nojpeccopeHHas Macca 3aKpeIUieHa Tax, ITQ MepeMellleHus
zp = €, TO OHa UMEET QMHY CTETNEHb CBOBOMABI ¥ ApLUATEHA YacTOTa
xonchaHui TOJPECCOPEHHON Macchl paBHA o).

IIpu orparuYeHIE IEPEMEILIEHUS TOAPECCOPEHHOM MACCHI TAK, YTO
z) = 0, dacToTa ec koneGaHuil 6yNeT NMapiHANLEHON U PABHOHN @,.

Kak BugHo #3 puc. 13.6, napiHiadbHee YaCTOTHEl MOXHC ITOMYYUTE
ans modoH KomehaTeIpHOH CUCTEMEL, €CMH OrPAHHMHUBATDL TEPEMENIE-
HMS Macc TaKMM olpasom, 4ToOsl KoneOaTelbHas CHCTeMa obnaiana
TORBLKO OIHOI CTEMEHEBIO CBODOIEI.

CpoGonHble KoRebaHug TiepeaHel M 3alnmeil yacTed Ky30Ba ABTO-
MODK/IA, KaK BUOHO M3 YpaBHEHMI CcBOOOOHEBIX KoJeOaHMH, CBA3aHB
MexXIy coboll U IIPOKCXOHAT C YACTOTAMH, OTIHMYAKINKMECS OT Tap-
LHATBHBIX — & ¥ 5. DTH YaCTO-
Tbl CROOOAHBIX KOKeOaHWI HA3bI-
BAIOTCHA YACTOTAME CBS3M, WIH
cOBCTBEHHBEIMKE YacTOTAMHU KOJE-
GaHuH.

HccnenoBaHUSAMHM yCTaHOBIE-
HO, 4YTC CBODOIHBIE KoneDaHHA
MOOPECCOPEHHOM Maccsl aBTOMO-

Puc. 13.6. CxeMbl, WILRIOCTPUPYKILIHE
xonebaHud [oOPEeCCOPeHHOH MAaccbl
aBToMODMAA ¢ RApEHATBHBIMK dHac-
TOTAMH IIDH OfPAHMYEHHH [IEpEMelle-
HHKA 3anHel (g} u nepenxeit (§) dac-

Telt ero Kysosa 7]
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M, M, OUAA COBEPIAIOTCH OOHOBPEMEHHO C

I | ‘ | | BEICOKOH M HU3KOM yacTotami. [Ipu

I T ] B 3TOM ABMIKCHME MOO0H TOUKH Ky30-

Ba aBTOMOGHIA TIPeACTABAIET COBOI

) HETAPMOHUYECKOE KoNeOaHHE, BHI3-

BAHHOC B3aMMHBIM HAJIOXKCHHEM ABYX

h h FapMOHMYECKMX KOMeGarUil BLICOKOIM
L W HU3KOH 4acTOTHL.

ITpu KoaddrMenTe pacTipenene-
HHSA TOAPECCOPEHHBIX Mace £, = |
Puc. 13.7. KoneGarenshas cucrema  CBA3D Mt:.')i(,[[y KO{IC@HHSMH TIepeSHEN
aBToMOGUNS Ge3 3aTyxauus u He- W 3AIHEH TACTCH KY30Bd OTCYTCTBYCT
MOAPECCOPEHHEIX MACE TIPH €, = | (puc. 13.7). B rakoit xonebarenuHol

CHCTEME TIPHBEACHHBIE Macchl My H

M, coeauHeHB MeXay coboil map-
HHUPHO KeCTKHM HeBECOMBIM CTEPXKHEM, PACIONOXEHBI Ha PACCTOS~
HUAX {| 1 5 OF 1IeHTPa TEKECTH Ky30Ba ABTOMOOHAS ¥ HMEIOT; CIICH¥IO-
HHE SHAUYCHUSA!

M,
M =22 M, =
1 I 2

Mi,
7

INpusenennbie Maccsl M, # M, COOTBETCTBYIOT BECY KY30Ba, IDH-
XOASHIEMYCH COOTBETCTBEHHO HA ITEpeAHNKE ¥ 3agHIE KOJIECA IIpH He~
MOABIXHOM aBTOMOGHIIE.

B aToM ciyvae crcTeMa YPaBHEHME, OIHCBIBAIOIIMX CBOGOIZHBIE
KoJebaHks aBTOMODMIS, PAacHalacTcss Ha OBa HE3aBUCHMBIX YDaBHE-
HHA.

YpasHeHe cBOOOXHBIX KONEOaHUIt Nepe/iHelt YacTH Ky30Ba aBTO-
MOBUIE UMEET CASAYIOWMH BUT:

Mz +cz =0,

a ypaBHeHHEe CBOOOLHEIX KoneOaHHH 3aIHEH 4aCcTH Ky30Ba 3alIHCEIBa-
eTCH B BUIE

Mgfg +00 = 0.

TIpu sroMm mepenHas ¥ 3aIHAT YaCTH Ky30B2 GYIYT COBEPIIATL CBO-
BGOIHEIE TADMOHHYECKIE KONEOAHHS COOTBETCTBEHHO C HMAPIIHANLHEI~

MU YaCTOTAMH
4] G
ay = ’— ty = #—
M’ M,

Yacrora KoneGaHMiA, MMH!, rmepeaHeil u 3amHeidl yacTeil Ky3oBa
ABTOMOOGHAA B 3TOM ClTydade
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n = 300 = 300
1 -JE M2 J‘j—.z- 1
[Oe fi U f; — CTATU4ECKMI MpOTHO YIIPYTHX VCTPOHCTB INepeaHeH U
33HCH TIONBECOK aBTOMOOWAS, CM.

VY JerkoBbIX aBTOMOOMIEN B3aMMHasd CBI3b MEXIY KOReBaHHSMU
nepepHeil ¥ 3amHell Yacreit xysosa HesHauureNpHa. HMecnegopaHus
TIOK23aNn|, 470 KonchaHud nepeaHed u 3anHell yacTeil Xy30Ba aBTO-
MOOUIS MOXHO CUHMTATEH TIPAKTHYECKH HE3ZBUCHMBIMM, KOTNA KO3(-
(HUIMEHT pacnpeleIeHus TTOAPeCccOpeHHbIX Mace g, = 0,8... 1,1. DtoMy
VCIIOBUIC YAOBIETBOPSIOT TONBKO JIETKOBRIE ARTOMOOUIH.

13.7. Csoboaunie xonebaHus asToMoB#nA
C Y4HeTOM HenoopecCcOpPeHHbIX Mace

Pance ORUTH paccMOTPEHBI CBOGOMHBIC KONMeGaAHUE TIOOPECCOPEH-
HOU Maccsl aBTOMOOHIIS 6€3 y4eTa BIHAHKS 3aTYXaHUA B IMOJBECKE B
HEeTOAPEeCCOPEHHEBIX MacC. B NeficTBUTENLHOCTH 3aTYXaHUE B TIOOBSCKE
CYIIECTBYET, & HEMOJAPECCOPEHHRE MACCHl B OTACNBHBIX Cy4Yasx CONo-
CT2BHUMBI ¢ TIOApeccoperHol Maccol aproMobuns. [Toatomy Heobxo-
JMMO YYHTHIBATb BAMIHHC H 3aTYXaHHA, H HENOJPECCOPEHHEBIX Macc.

TIpu y4eTe BIHSHHMSA HETIOAPSCCOPEHHBIX MacC aBTOMOGHIIS Ha CBO-
HonHee KONEOBHUA TOAPECCOPEHHOH MaCcChl IPUMEM CIASIYIOLLIHE I0-
IMYIIEHH:

» CBSI3bL MCXKAY KONCOaHMIMH NEpedHeH M 3agHEH JacTel Ky3oba
aBTOMOGHIIS OTCYTCTBYET, T.€. €, =1 (p5 = 4h);

* 3ATYXAHI] B [IOTBECKE WITH COTIPOTHRACHHSA aMOpTH3aTopok HeT (k=0).

KoneGarensHad cUcTeMa aRTOMOGHISA, COOTBETCTBYIONIAA MPHHI-
THIM HCHYIEEHUSIM, MpeNcTaBneHa
Ha puc. 13.8. .

B ykazaHHOii XonebaTensHoil cHe- M, M,
Teme M, U M, — NpuUBEREHHEIE Mac~ 14 | l o
Cbl, TMIPUXOAAIIMECSE HA MEPCHAHUE K ] |
3a0HHE KOJIECA; My ¥ My — MACCHl <. eny o

TIEpeTHETO ¥ 3afHETO MOCTOB; €, U m% }nz
£

€y, — XKECTKOCTH TICPERHEN U 3aIHEeH
MOABECOK; €y, M &y, — XKECTKOCTH Cun < <f, fuy
HIMH NEePeaHNX K 3aTHIX KOTec. f
1
Maccot M| u M, ca3asbl MeXHy
c0O60 NTAPHUPHO KECTKHM HEBECO- L
MBIM CTep¥HEM. CRemoBaTeNbHO,
MMEIOTCH J(Be HE3AaBHUCUMEIE KONMebda-  Puc, 13.8. KoneGarensHas cucteMa

TEMBHBIE CUCTCMBI, COOTBCTCTBYIO- aBTOMODIUTSL 683 3aTyXaHud U
IIHEe IMepeaHel 3aJ1Heﬁ 4acTam HETIOAPECCOPEHHBIMY MACCaMHA
ABTOMOOKIS. np# g, = 1
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CpoGonHbie KonebaHus KaXIoM YacTH aBTOMOOUIIS OMMHMCHIBAIOTCS
CHCTEMON YpaBHEHUH:

{M'EHC“(Z-C) =0,
ma+CmC—Cn(Z"C) =0,

Tae { — BEPTHKANBHOS MepeMellcHIe HEMOIPECCOPEHHON MacChl.
PasmenuB 3TH ypaBHEHHS COOTBETCTBEHHO Ha M # m, IMONYSUM

i+alz-a? =0,
C+opt — oz =0,

[ o
Tae o = -ﬁ; — mapu#anLHag YacToTa KoebaRui ToApeccopeHHOM Mac-

cbl M TipK HETIONBYDKHOM HEIOAPECCOPEHHOH Macce 71, w2 = Eﬂ—;—c—‘i —
napHyajJbHasg 4acTo7ra Konebaruil HemoaApecCOpeHHOM Macchl m TpH
HETIONBUXHON NoJpeccoOpeRHON Macce M.

W3 ypasHeHHE KonebaHUH KoNeOATENBHOMN CHCTEMBI aBTOMOGH-
71 ¢ YYETOM BIMAHHSA HEMOJAPECCOPEHHBIX Mace CHEAYET, YTO Kax-
Iasi KoneGaTelbHasl CHCTEMa UMeeT JBe YaCTOThl COOCTREHHBIX KOJE-
GaHUIl — HU3KYI0 () K BBEICOKYIO (0,). CAenosare/pHO, aBTOMO-
OUAL UMEET YeThIpe YACTOTHE! COOCTBEHHEIX KoneOaHUH, npubin-
HCHHOE 3HAYEHUE KOTOPHIX MOXHO ONPeqeNIUTh U3 CReAYIOIIUX BEI-
paxeHKH;

IUTS TEOAPECCOPEHHEIX Mace

- c“l )y = c“l .
= g =
M, M,

ANA HeIMoApeCCOPEHHBIX Mace

Cny + Cuy | €y F Cuy,

mKl - * mxz
my ny

Huakue 9acToTsl 0 H @, SBIJIOTCT YacTOTAMM KONMeBaHHH Ky3oBa
Ha YOIPYTUX YCTPOWUCTRAX MONBECKH (pecCcOophi, MIPYXUHE H Ap.). a4
JErKOBLIX ABTOMOGHIIEHA 3TH YacToThl paBHLL 60 ... 90 Mun™!, a ang rpy-
30BsIX — 90...145 Mun!

BLICOKHE YaCTOTHI @, ¥ W, NPEACTaBRALT cOOO¥ YacTOTH Kosleha-
HHH IepeIHUX ¥ 3aTHUX MOCTOB M KoJjec. FIX 3HAYEHHA COCTARALIOT
JUT JTeTKOBRIX aBroMoOuneit 500..700 Mun™! ¥ ;I rpy3oBEIX —
350...500 mun-.
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13.8. CeoGogubie xoneSaHua asTomobunsa
C YYEeTOM 3aTyXaHWA

CrofonHeie XonetaHns aBTOMODHAS BCENA ABRITKTCH 3aTYXAIOIMMH
BCJIEICTBIE WX TalliCHHS B IIOIBECKE ABTOMOOILAA.

Tamerve KoneGaHUH aBTOMOGHITS IPOUCXOLKT B pPe3yaLTaTe deii-
CTBHMS B ITOJIBECKE TPEHHA, KOTOPOE PayIWYHO IO CBocH MpHpone H
MOXET OHITBH XHIKOCTHBEIM (B TMApPABIMYCCKHUX aMOPTH3aTOpax), cy-
XUM (B peccopax M lLIapHHpax TIOLBECKH) B MEXMONEKYISIPHBIM (B
LHHAX U pe3MHOBBIX IETANSX HOIBECKH ).

Bce mepeunceHHbIE BUAR TPEHHA PasIHYHLL TI0 aOCOIIOTHOI Be-
JMUMHE, HEOAWHAKOBO MIMCHSKTCS B 3aBUCHMOCTH OT CKOPOCTH KO-
neBanuii apromobuna (puc. 13.9) ¥ Mo37oMY IMO-PasHOMY BIKAIOT Ha
3aTyxaHHe KonebHaHuKii.

Xapakrep M3MeHeHH YKa3aHHBIX BULOB TPEHHA B CIydae IapMo-
HYYecKmx KonebSaHuii TakKe pasnudeH (puc. 13.10).

KEIKOCTHOE TPEHHE MOXET WMEHSATBCS ITPOIOPHHOHANBHO KaK
KBaIpary CKOPOCTH, TaK M CKOpOCTH KolebaHui. QOBIYHO OHO JIKHEH -
HO IPH MaNOH CKOPOCTH KoJeDaHKi 1 OBCTPO PacTeT C e YBe/Muce-
HueM, Jaxe HeGosbiioe XHNEKOCTHOS TPEHKE BbI3bIBACT DBICTPOE 3a8TY-
XaHHe KonecOaHui.,

MexXMOoNeXyAgpHOe TpEeHUE IPpONMOPHUOHAABHO CKOPOCTH Koneba-
Huil, HO IMpH 3HAYUTECBHOM M3MEHeHUM ¥acTOTH 3 deKTUBHOTO 3a-
TyXaHHS KoNeGaHui He BbI3LIBAET.

OCHOBHBIM BHIOM TPEHHA, KOTOPOE TIOCTOSHHO AeHCTBYET B TIOA-

BECKEe COBMECTHO ¢ XHMIKOCTHBIM TPEHHEM aMOPTH3ATOPOB, ABNAETCH
cyxoe Tpenue. [IpH sKCIUTyaTaHH# CyXOe TpeHHe He OCTaeTCA TIOCTO-
SHHBIM, 4 BCE BpPEMS HU3MCHSCT-
Csl, He MOANACTCH PETYIUPOBAHHIO
W YXyMiaeT INaBHOCTh XOla aB- ke k2
toMoGuns. IosromMy B coBpeMeH- k}
HEIX aBTOMOOMANX, IIPEXKIE BCETO
B JIGTKOBEIX M aBTOOYCaX, CTPEMAT-
Cfl YCTPAHHTDb CYX0E TpeHue. Yem
fonbllUe BKIAL aMOpPTHU3ATOPOB B ks
TalieHue KoJebGaHuit, TeM nerye F /
DOBUTBCA XeRaeMOoro xapaxrepa
3aTyXaHud KonebaHuii 1 Heobxo-
IUMOY TIMTAaBHOCTH X0J3 aBTOMO-
OIS,

PacemoTpum cBOGORHBIE KOJIE-
©aHUA aBTOMOGHAN, 3aTYXaHUE
KOTOPBIX HPOHCXOIMT 34 CYCT AeH~-  Puc. 13.9. 3aBHCHMOCTY CHIL TPEHUS
CTBHS B [TOHBECKE PASKKYHBIX BH-  cyXoro (F}), XKUAKOCTHOIO AMHEHHO-
JoB tpeHud. ITpu sToM mpuMeM  ro (kZ) ¥ KpaspatvaHoro (kz?) or
CIeOYIONIHE OrPaHHYCHHS; CKOPOCTH KoeGaHui

¥ |
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k32 Puc. 13.10. Xapakrep 13me-~
kZ HEHHS CUJABI TPEHUS CYXO-
F 10 (F), RUAKOCTHOrO MH-
™\ ¥ HeifHoTo (k#) M KBampa-

A THMHOTO { 37) TIpY rapMo-

N\ ok / HUYECKUX KONEGAHUAX
X /
N Sy ¢
N ’/
7

» CBSA3b MEXKIY KoNeOaHUAMY MepedHel M 3agHeHd yacTelt Ky3oBa
aBTOMOGWIIA OTCYTCTBYET (g, = 1},

* BEMSTHUCM HEIMONPECCOPEHHRBIX Mace Ha KolebaHHMa Ky30Ba IIpe-
HefperaeM.

KonetarensHast cucTEMA aBTOMOOKIIS, TallleHie KoneGaH#Hii noapec-
COPEHHOM MacChl KOTOPOH IIPOMCXOIUT TONIBLKO 32 CHET ZCHCTBUS CyXO-
I'o TPeHMS1, NP IPUHATHIX OTparHdeHMsIX H3o0paxkera Ha puc. 13.11, a.

B aroll xonebarensHOR cHCTEMe IMApHHUPHO COSAMHEHHBIE MACCHI
M| u M COOTBeTCTBYKOT BECy MEPEOHEH K 3alHCH 4acTeif Ky30Ba aBTo-
MOGUIA; ¢ ¥ ¢; — NPHBEICHHBIE XECTKOCTH NEpeHel ¥ 3aaHel nox-
Becok; F; 1 [ — guHaMU4YecKasd CWIa CYXOIO TPeHHUs TepeRHel u
33 Heil IOABECOX. o

CBoGOIHBIE 3aTyXaIollHe KoMeGaHud rmepefHed W 3amHel qacrel
KYy30B2a OTIHCEIBAIOTCH YPABHEHHEM

Mitezx F =10,

M3z 3T0T0 YpaBHEHHS CHEAYET, 4TO HAIPABIEHHE CHIBl CYXOI'0 Tpe-
HHA B OPOLECce KoNeOaHUH pa3iiMIHO M BCEINA IMPOTUBOIICIOXHO
HaJIpaBICHHK HEBUXKCHHS MTOAPECCOPEHHON MacChL

Hcenerosanns BIMAHMA CYXOTO TPCHHKS B TIOIBECKE Ha KoReOaHKA
MOAPECCOPSHHOH MacChl BEIABIIIH CISIYIOLLEE,

Mll ‘ (A My, l My M
<

AiEe, Fzﬁigcz c1$1-Tl|k, c2<;$k2 F k; th%.:;d[-lkz

A 4 h I al 4 L%

L L L

M

a (3 é

Puc. 13.11. KoneGaTenbHble cHCTEMEL aBTOMOOWIA Ge3 HEROAPECCOPEHHBIX
Macc mpu g, = 1 ¢ cyxuM (4), XHIKOCTHEIM {0), ONHOBPEMEHHO CYXMM U
KUAKOCTHBIM (8) TPEHUEM B MOHABECKE
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CobCTBeHHAS 4acTOTa M IIEPUOI KONeOaHHHI TONpecCOpeH O Macchl
HE 38BMCAT OT 3HAYEHMS CHJIBI CYXOTO TpeHus. CRenoBaTeIsHo, CHIA
CYXOro TPEHMS TOCTOSHHA IO BEIMYUHE H HE MEHSeT CODCTBEHHOI
YacTOTHI K NEpUo/a KOReOaHHH [IOAPECCOPEHHON MAcChl aBTOMOOIITA.

HpH peHCTRMH B NOABECKES CYXOTO TPeHUS aMIUIUTYIA KoleOaHHd
MOAPECCOPEHHONR MACCH yORIBaeT TeM ObicTpee, yeM Ooblle 3Have-
HUe CHaBl cyXoro TpeHus. [Ipu 31oM Bpems yOLIBAHUS aMILTUTYABI
KonebaHUil YMEHBITASTCH TIPOTIOPHHOHATBHEO RO3PACTAHUIO CHIB] CY-
Xoro TpeHus. KpoMme Toro, XapakTep usMeHeHus KpuBol f (puc. 13.12)
3aTYXAlONIMX KOmeGaHWil CBHACTENBCTBYET O TOM, YTO MPU HATHMYHH R
TIONBECKE CYXOTO TPEHUS M OTCYTCTBHU JPYTHX CONPOTHBAEHUN {BU-
OB TPEHUA} aMIUTHUTYA2 KoJeGaHuil OAPeCcCOPEeHHOM MAacChl 32 KaX-
B MEpUOH YMEHBIUIAETCH HA OJHY U TY Xe BETHUUHY, T.e. HIMeHSIeT-
cA F10 32KOHY aprdMeTHUECKOH NporpeccuH,

OCHOBHEIM TACHLIMM YCTPOUCTBOM B MOOBECKE ABJIAETCA THAPAB-
JMYECKHI aMOPTH3ATOD, KOTOPLIN obecrieuuBaeT 3aTyXaHue xoneda-
HHH Ky30B2 M KOJEC 328 CYeT XHEKOCTHOro TpeHud. [Ipu stoM cua
TPEHHS B aMOpPTH3aTope I VIIPOIUISHUS CHUTASTCA TPONOPLEOH ANb-
HOI CKOpOCEY KoncOaH ki,

Pacemorpum cpobopHbie KonebaHHs aBTOMODIIA, 3aTyXaHUe KO-
TOPBIX TIPOHCXOAKT B DE3YIBTATE JEHCTBUS TONMBKO XUEKOCTHOIO Tpe-
Hug. COoOTBEICTBYIOHIAS KOReBaTeIbHAS CHCTEMa AaBTOMODIIS C yye-
TOM NIPHHSTBHIX paHee JONYILEHM TIpuBeaeHa Ha pyuc. 13,11, . B sroit
cucreme &y u &k, — KoaOUIIHMEHTR! CONPOTUBREHUS FepetHUX U 3aH-
HHX AMOPTHU3aTOPOB, 3HAUCHUE KaXIOTO U3 KOTOPEIX MOXHO OTIPEAE-
JIUTE 1O GopMyRe

rne P, — cuna COTIpOTUBREHHA aMODTH3ATOPa, KI, vy, -— CKOPOCTb
TIepeMEHIEHES TIOPIIHSA aMOpTHU3aTopa, CM/C.

YpasHeHMe CBOOOIHLIX 3aTYXAIOMKX KoReOaHW TIeperHell u 3ak-
HEll YacTel Ky30Ba aBTOMOGHNASA VI Cydad €, = 1 ©MeeT BUA

Mi+ki+vez=0.

Puc. 13.12. Kprsule cBoGORHBIX
3aTYXaIHX KonebasHui mon-
PECCOPEHHON Maces! iipy aeii-
CTBUM B nmogBecke cyxoro (1),
KUAKOCTHOTO (2}, CYyXOoTo H
XHIKocTHOro {J3) TpeHHs
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flocne menmenus Ha OPpHBCAEHHYIO Maccy M ono 3anucrIBaeTCd B
BHIC

P+hi+alz=0,
k .
rae h, = v K02 PHIMEHT COTMTPOTHEREHUSA MTOABECKU.

KoadgduiteHT CONMpOTHERASHHS a8MOPTH3aTOpa K He MOXET AaTh
TOIHOIO IIPSACTABICHIA O 3aTyXaHMi KoebaHul B cucTeMe. Tak, OMUH
M TOT X€ @MOPTH3ATOp B IOMBECKAX PA3HEIX ARTOMOGUIIEH ¢ HEOMUHAa-
KOBBIMH TOAPECCOPEHHBMUY MaccaMu ofecTieduBAeT PA3AUYHBIN 3¢~
dexr. KoadhriireHT conpoTisneHUs IONBECKH A, naeT folee MomHoe
MpEeACTARIEHHE O FAllleHUH KoaebaHUM B MOABecKe, TAK KAK YYHUTHIBA-
€T BSJIHYMHY KOMCOMOIeHca NOAPEcCOPEeHHON Macehl.

OpHako HaMAYYLIVIO ONeHKY TauleHus KoaeGaHUl B TIONBECKE 2B-
TOMODHA 00eCIIEYHBAST OTHOCUTEILHBIN KOa(phULIKEHT 3aTyXaHHd

Konebanus Ky3ora apTOMOOWIEH, Kak NOKA3ATH MCCIeNOBaHUs,
MIPOHCXOIAT ¢ 3aTyXaHHeM, IIpH KoTopom y, = 0,15...0,30. IIpu Takux
3HaYeHHAX Ko3dhdunmerTa y, 0becreunpaeTest HAUAYUIIAs TIaBHOCTD
X0Aa aBToOMOOMNS.

HcenegoBaHng BIMSHMUSA XHAKOCTHOTO TPEHUST B MOJBECKE Ha KO-
JebaHMs MOAPecCOPeHHON Macehl MOKA3AIN CICAYIOLLEE.

H3menerue cobCTReHHOH YaCTOTH M MepHoa XonebaHwit TIOApEC,:
COpPEHHOM MacChl TPOTIOPIHOHANEHO CKOpOCTH Konebanuid. I1pu yBe-
FMYEHUY 3aTyXaHUs coBCTBeHHAsA 4YacTOTa M NepHoA KoneOaHud M3-
MeHSIOTC HE3HAYUTENLHO. AMIUIUTYH2 KoleBaHUi MoapeccopeHHoH
MaCChl YMEHBIIAETCH NPH BO3PACTAHUM 3aTYXaHHR B [TOABECKE, Y MEHE-
IEeHWE AMIUTMTYIE KONeBAHUH TIPORCXONUT TeM OHICTpeS, HeM CHIAb-
Hee 3aTyxaHue. [1py 3TOM BpeMs YMEHBLICHUS aMILTHTYAE KoneOaHmit
MPOTIOPHHOHANBHO YBEIHYCHHIO 3aTyXaHHS.

XapaxTrep YMEHbLIICHHA aMILTHTYAb KonebaH#i (cM. KpuByio 2 Ha
puc. 13.12) CBHACTENECTBYET O TOM, UTO B DPE3yNbTaTe ACHCTBHS B
MOABECKS XKHAKOCTHOI'O TPEHHS, NIPOIIOPIIHOHANBHOTO CKOPOCTH KO-
neGaHuil, YMCHBUIEHHUE OTKIOHEHHMH MOIPEeCCOPEHHOM MaccCht MpH
KOJeGaHWsIX IPOHCXOAKT IO 3aKOHY TeoMeTpiueckoit nporpeccuy. Crne-
JIIOBaTeIBHO, NMPK BO3PACTAHHK B TMOABECKE CHABl XMIKOCTHOTO Tpe-
HUSA MPOUCXOIHAT BEICTPOE ramcHue KoieOaRuil MoApeCcCOPEeRHOi Macchl
ABTOMOOMIIS.

TIpy HaMHYMHK CBA3KM MEXIY KoNebaHHAMH NepelHeit i 3anHe Ja-
CTAME KY30Ba aBTOMOONAA, KOTMa KOMPUHHEHT paciipeeaeHHsg 101~
PECCOpeHHHBIX Mace £, ¥ | (rpysoBele aBTOMOOMIM, aBTOGYCH), CBO-
SonHBIC KOReDaHHA ¢ 3aTyXaHKeM DYILYT ONUCHBATHCS CHCTEMON ypaBs-
HEHUI:
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L+ + mle +MZ; =0,
L+t + m%zz +mZ% =0,

rae A = -ﬁ-; h = & — k03D QULMEHTE CONPOTHUBICHHUS IIEpeaHENH
M, M,
H 3aniHeH MOIBECKH.

Bruze OpUIH paccMOTpeHB! CROOOIHBIE KoNeBaHKST TIONPECCOPEH-
HOI MaccH aBTOMOOKIN oA ACHCTEMEM TONBKO CYXOTO YUIH XHMIKO-
CTHOTO TPSHUS, FpONOPIIHOHANIEHOTO CKOpocTH KonebaHni. OnHako
3TH CIYYaH SBJIIOTCS JACTHBIMM M HE BCET/Ia TOYHO OTPaXaloT Ipo-
Hece 3aTyXaHus KonebaHK, TaK XaK UX FallicHHe B TOJABECKe aBTOMO-
Gureit NPOMCXCIUT B pe3yILTATe COBMECTHOTO ASHCTBHS CYXOTO, MEX-~
MOJIEKYASIPHOTO M XHAKOCTHOTC TPEHHSL.

¥YpagHerKe cBOOORHEIX KoNebaHUH NepeHell 1 3anHel Jacreit Ky-
30Ba aBTOMOOWIA (U1 CHy4ad g, = 1), 3aTyXxaHHe KOTOPLIX IIPOHCXO-
JHT BCIEACTBHE COBMECTHOTO ASHCTBHS CYXOTO, XXKMIKOCTHOTO W MEX-
MONEKYIAPHOTo TpeHRA (puc. 13.11, g), Oyaer BMeTh CASHVIOIINY RU;

Mi+ki+ez 2 F=0.

B npuBeOeHHOM YpaBHEHHM 3aTyXaHMe KoNeGaHH#l Ollpenendercs
KOMITASKCOM uneHOB (kz + F), KoTophle HpeICTABRSKOT cOO0MH pas-
JUYHBIE IO OPHPONE CHIBE CONMPOTHRICHRA (Tpenua). Ilpn stoM Ha-
NpaBRcHHE THHAMMYESCKOM CHUIB! cyXoro Tpenus F B mmponecce Kome-
OaHMH pa3MYHO M BCEerda NPOTHBONOJIOXHO HAMPABNEHUK) ABHKE-
HHA ToJgpeccopeHHON Macch M.

Hccnenosannsa noxasagyd, YTO COBMECTHOS ACHCTBHE B NIOABECKE
CYXOI0, XUAKOCTHOIO ¥ MEKMONEKYNIPHOTO TPEHMS IIPHBOAMT K 60-
Jlee MHTEHCUBHOMY 3aTYXaHHIO KonebaHMM, yem npH AeiCTBMH TORb-
KO TPEHUA, TPONOPLIHOHALHOIO CKOPOCTH Konebanuit. Ipyu sToM cob-
CTBEHHAA YacTOTa ¥ IepHof Konebanui NompeccopeHHOH MaCcCEE KMEIOT
Te XK€ 3HAUEHHH, YTO U B c/iyyae NeHCTBUS MCKIIOYHTENRHO TPeHHS,
TIPONOPIHOHAIBHOTO CKOPOCTH KoneGaHuit,

ITpyu coBMecTHOM rallleBHM KoNieOaHUH B TTOABECKE PA3sMUYHBEIMHU
CIJIAMM COIPOTHBIEHHA {CM. XpHByI0 J Ha pric. 13.12) ammiuTyna Ko-
neGaHui MoApEeCCOPEHHOM MACCh! YMEHBHIAETCH ¢ BEO3PACTAHHEM CHIIBI
CYXOTr0 TPEeHHUs, ApiYeM YMEHBIUCHHC aMIUIMTYIBLE IIPOHCXOIUT TEM
HHTEHCHBHEE, YeM OONbILS CHIA CYXOTO TPEHUA.

13.9. CBobBogHble KOneGaHMA aBTOMOOUNA € Y4YeTOM
HENOSPECCOPEHHbBIX Macc ¥ 3aTyXaHMA

PaHee C IEABKD) TIOCIEN0BATENBHOIO H3YUYEHHWA TUIABHOCTH X004 &B-
ToMoDWNA cBODOOHEIE KOMeOaHH ero Ky3oBa 0e3 yueTa M ¢ yYeTOM
BIHAHHWA HEIOAPECCOPEHHBIX MacC H 3ATyXaHHA PacCMaTpHBATHCH
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paznensHe. OMHAKO TIPH ABWKEHWH aBTOMOOKIIA Ha CBOOOMHEIE KOMe-
B6aHKA Ky30Ba OOHOBPCMEHRHO OKA3LIBAIOT BIMSHHS KONEOaHMa HEMOI-
PECCOPEHHBIX Mace M 3aTyXaHHe B OABECKe.

CHayatna pacCMOTPUM CBOGOTHEIE KONEOAHHS ABTOMOBIIA, Y KO-
TOPOTO T2IIEHHE KONMeOaHUH Ky30Ba H KONEC IIPOHCXOAKT TONBKO BCITE -
CTBME JCHCTBHSA B [TOABECKE CHIIBI CYXOIC TPEHHA, ‘

KonebGateapHas CACTEMA TBYXOCHOTO ABTOMOOHIS, ¥ KOTOPOIo KO~
>OOHUUHEHT pachipeneieHUI NOAPECCOPEHHBIX Mace ¢, = 1, IIpencrap-
neHa Ha puc. 13.13, 4.

Ee cBoGorHble KoMeGaHKI ONKCHIBAIOTCE CACTEMOH YpaBHEHRMIA:

{M2+c“(z—§)iF:0,
mé—cu(z-8) + G ¥ F =0,

W3 aTHX ypaBHERHIi CNeyeT, YTO HATIPABIEHHWE CHIBI CYXOTO TPe-
HHUs IpK KONEORHWAX 3aBUCKHT OT HAMPaBNCHUA NTBHXEHH MOAPECco-
PEHHOI ¥ HETIOAPecCOPEHHBIX MACC OTHOCHTENLHO APYT ApyTa. Tax,
HarpyMep, IIpY CXaTHHM CUTa CYXOTQ TPeHHd, HeHcTBYIoNad Ha moi-
PECCOPEHHYIO M&CCY, HAaNpaBlieH2 BBepX, a xeicTBYIONas Ha HeTOn-
PECCOPEHHYIO Maccy — BHU3. [IpH oTnaue HalpaBlNeHKWe CHIBI CYXOro
TPEeHUA MEHSETCS Ha TIPOTHBOTIONOXHOE,

B ToMm crnydae, Koraa ynpyrad cuna, obycnormeHHasa geopMaliieit
LIWH, MEHEBIe, YoM HOCTOSIHHAS CHJIA CYXOTO TPeHHs OoxBecKH (.8 <
< F), nepeMellcHNS HellOAPECCOPeHHOM MACCH OTHOCHTENBHO FOM-
peccoperHol He npoucxoaar. [1pH atoM yripyroe yeTpoHCTRO NOIBEC-
KU BHKAKYEHO (GAOKMpPOBAHO) BCIEACTBHE AeHCTBUA CHIBI CYXOTO
_ TPEHUA, W KoJeOaHus aBTOMOOHIA TPOMCXOAST TONBKO Ha IIIHHAX.

B sT0M ¢Tyyae ypaBHeEHHe CBOGOIHEBIX KONeOaHHH aBTOMOBIIIS BMe-
€T BEA

My M,
- g
F -=: €r Fy <: Eny
}”h my
c ¢
<E' uy «J urz
I h
L
a &

Puc. 13.13. KonebatenksHnie CHCTEMBI RBTOMOGHIIS NIPH £, = 1 © HeTTOLPecco-
PEHHBIMK MAacCaMM, CYXUM (@), CYXMM M XHIKOCTHHIM () TPEeHHEM B
MOABECKE
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M+ mt +c,0=0.

Hpu 610KMPOBEKHH NOABECKH ABTOMOOHIL COBEPLIAET CBOGOIHEIE
KoNeDaHuA Ha UIMHAX C YacTOTOH, paBHOH .

Konebanug HeNnoIpecCOPeHHOH MacChl OTHOCHTENBHO MOAPeCcco-
pPEHHOH HaYHYTCHA TONBKO B TOM CJTydae, KOrZa ynpyras cuma, obyc-
noBneRHas pedopmMaruelt LHH, CTaHEeT OONBIIE CHITHI CYXOTO TPeHHS
B niomeecke (¢l > F). B 3TOM cnydae 6HOKMPOBAHME YIIPYTOTO YCT-
POHCTB2 TIOABECKH FPEKPRUIACTCH, W NPOHUCXOLAT OTHOCHTEIBHBIS
fiepeMelieHUsT TIOHPECCOPEHHEIX M HETIOOPECCOPEHHBIX Macc, & Ko-
nebaHus aBTOMODUAN COBEPIIAIOTCA Ha VIIPYTHUX YCTPOHCTRAX IO~
BECKH W IIMHAX.

HccnenropaHus IOKA3aM, UTO KOIeOaHKs, COBEPIIAEMBIE ABTOMO-
OuNeM HA HIMHAX, HMeIOT HeDONBLIYIO aMIUTUTYAY M BRICOKYIO 4acTOTY.
Bcreacreye Manoro 3aTyXaHMS B LIMHEX 3TH KOIeOaHMs MOTVT IIpOTe-
KaTh JUINTEILHOE BpeMs, YXY/ILIAS IUTGBHOCTE X004 ABTOMOOKIA. Kpo-
M€ TOTO, 4acToTa TakMx KonebaHui OnMaxka K cOOCTBERHOM yacrore
YEHOEEYECKOr0 TENd, TIOATOMY OHM IEPEHOCATCA HENOBEKOM OYEHB
TH¥KENO.

BrisiBMB BIMAHUE CYXOTO TPEEMS B [TOARSCKE Ha FallicHHE Konehba-
HHUI Ky30Ba ¥ KOJIEC, PACCMOTPHM CBODOAHBIC KONeHaHKua ABTOMOOH -
JIft, 3aTyXaHKe KOTOPBIX HPOUCXOBUT IIPH COBMECTHOM JeHCTBMM CHUTHI
HHMAKOCTHOTO TPEHMS, NPONOPHHOHANBHON CKOPOCTH KONCHaHMHA, U
CHIBl CYXOTO TPEHHIL.

Jna koneGarTensROM CHCTEMEE IBYXOCHOTO aBTOMOOHNS {pre, 13.13, 6)
IpH Koo dUIMeHTe paclpefileieHHs MOAPECCOPeHHBX Mace &, = |
CBODQAEBIE 32TYXAIOHIKE KoJieDaHNs OTIMCHIBAIOTCS CHCTEeMOM clemy-
KY}IUX YP2BHEHUHA:

Mi+k(z-O+e(z-0F =0,
me+ k(z-O+e (2= +c, bt F=0.

13.10. BoiHyxneHHbie konebaHua agTomobunA

[Ipy DRIKEHHM IO BEPOBHOCTIM JOPOrH aBTOMOOMIL MOXET CO-
BEpILATh He TONBKO ¢BODOAHEIE, HO ¥ BHIHYXXICHHEIE KONeOaHNS.

BeIHYXOeHHBIMH HA3LIBAIOTCA KONeOaHHS, COBEePIaEMbIE aBTOMO-
OuneM BCIEECTBHE AEHCTBHA NEPHOAHYECKOH BO3MYILUZIOLIEH CHIIHI,
ODYCHOBICHHOH BONHHUCTOH ITOBEPXHOCTBIO JOPOTH.

Jns puHamuzeckol cucteMbl (prc. 13.14) ipu Hannuyuy B Helt co-
MPOTUBICHKS (TPEHHA) YpaRBHEeHHEe BHIHYAKAEHHEIX KONebaHuii HMeeT
BHL

M7+ kz + ez = g(1)
HIN
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i+ Rz + @’z =%(;—),
M rie g(f) — BO3MyIIAlONIasg CUia, BeHcTBY-
HOIHAS HA CHCTEMY.

BrinyiaenHbie Kohebanua aproMob-
JiZ, IPOMCXOMALIHE TIPH eT0 JIBHXKEHHH 110
c P BOJIHACTOH IIOBEPXHOCTH JODOTH, 3aBK-
CAT OT YaCTOTHI BO3MYHIAIOIEHN CHITE] (Ue-
| pefoBaHMA HEPOBHOCTEH), ¢\

Pt N - Wi N .Y
R 7w 0N v v 2ny

’ T36L°

rfie v -— CKOPOCTB BBTOMOOMIIS, KM/u; [, —
JTMHA HepOBHOCTEH JOPOTH, M.

B yCHOBHSIX 3KCIUTYATAITMH YACTOTA BO3-
MYII2I0MeH CUJIBI HE OCTAETCH TIOCTOSIH-
HOM, TAK KaK BO3MOXHB! pasMWYHBIE COMETAHHS CKOPOCTH JBHXEHUSA
ABTOMOOMAA M JJTKEHE HEPOBHOCTEH,

HauGonee monHoe MpeAcTaBReHHe O BBIHYKASHHBIX KOJeGanwusy
aBTOMOGMNSA TIPH PA3NHYHBIX 3HAYEHHAX YACTOTH BOSMYIIAIOIIEH CHITE
J2eT ero aMIUTHTYMHO-YaCTOTHAA XapakTepucTHka., OHa BKITIOYAET B
cebsl 3aBHCUMOCTH IIEpEMEIEHHMHA Ky30Ba K KOJIEC, 4 TAKKE yCcKope-
HHH Ky30B2 aBTOMOGUS OT YaCTOThE BOSMYIIATOINIEN CHITE].

Ha puc. 13.15 npeacrapieHa aMIDTHTYIHO-YACTOTHAS XApaKTepHC-
THKa apToMo0uns. 1o ocH OpAMHAT AMIUTHTYAHO-4YACTOTHOM XapaxTe-
PHCTHKH OTROXCHBI OTHOILUCHKS NepeMellieHHEH Ky30Ba z, mepeMelie-
HUH KOJEC { ¥ YCKOPEHNH Ky30Ba 7 K BEICOTE HOPOXKHBEIX HEPOBHOC-
Tei g, 4 10 OcH abCHUCC — YACTOTA BOIMYHIAKCH CHNEL JIJIa cBA3K
aMILTATYD KOIeDasui €O CKOPOCThIO ABMOKECHHS aBTOMODHNS M M-
HOH JOPOXHEIX HEPOBHOCTEHN B HMXHEH 4acTH aMIUTUTYOHO-4acTOT-
HO¥ XapaKTePUCTHKY TIPUBCECHEI 3aBHCHMOCTH, OTPAXaIoUiNe CBA3b
MEKIY YaCTOTOH v BO3MYILAILCH CHIBI, IJIMHON HEPOBHOCTEH J0ODO-
IH /; # CKOPOCTBIO aBTOMOOHNS v.

AMIUTUTYAHO-Y3CTOTHAS XapaKTePHCTHKA aBTOMOOWIS BIIIOYACT B
cebg naTs odnacTell: JOpe30oHaHCHYIo, 00acTh HE3KOYACTOTHOTO pe-
30HAHC2, MEXPE30HaHCHYIO, 00RacTh BBICOKOUACTOTHOIO Pe30HAHCA
M 3ape30HEHCHYK. PacCcMOTpBM 0COBEHHOCTH 3THX obnacreli.

HopesoHaHcHag o61acTk COOTBETCTBYET MANOH CKOPOCTH ABICKE-
HHUS aBTOMOGWIS ¥ 60/1b1IOM [UIMHE NOPOXHBIX HEPOBHOCTEN, [ Hee
X2paKTepHO TO, UTO Ky30B U KoJeca aBTOMOOHA KOTIHPYIOT NpodhiiIb
noporn. [Ipy 3TOM TlepeMelneHHsT Ky30Ba M KOJIeC He3HAYMWTERbHEI, 4
YCKOPEEMS Ky308a HeOOmbIIHeE.

0061acTh HE3KOYACTOTHOTO PE3UHAHCA XapAKTePH3YETCA BO3PACTa-
HPEM MEepeMellleHWIT Ky30Ba II0 CPAaBHEHHIO C BRICOTOH HOPOXKHEBIX
HepoBrocTeit. [Toneecka yennuBaeT KONeOaHMs Ky30Ba, BCICACTRHE Yero

214

Puc. 13.14. BosbyxaeHue
BRIHYXKLEHHBIX KoxebaHuH
aBToMODMIIR



/g
/e
z/q

In

v

Puc. 13.15. AMIUIMTYIHO-YACTOTHAA XAPAKTEPUCTHKA ABTOMOBILIA:

! — popesoHaHcHas oOnacTh; 2 — 0ONacTk HMIKOYACTOTHOIC PEI0OHAHCE; J — MeXKpe-
30HAHCHaA obnacTh; 4 — o01acTh BEICOKOYACTOTHOTO PE3CHAHCA; 5 — 3aPe3OHAHCHad
ofracTs; fy — f, — 3HAYEHUA ATHHE HEPOBHOCTEH AGPOTH

]
BO3PACTAIOT €ro NepeMeiieHus ¥ vekopeRmus. KoxebaHusa Ky30Ba BhI-
3BIBAOT YEETHYSHHE aMIUIHTYIR Konebanmit Konec. B o61acTi HU3Ko-
YAaCcTOTHOIO Pe30HAHCA IIPOUCXOANT KOeOaHMA aBTOMOBHIIA ¢ YacTO-
Toit 80...100 mux'.

MexpesoHarcHaA OORACTL XApAKTEPHIYETCH YMCHBIICHHEM KOJNe-
GaHMil Ky30Ba ¥ KONEC, 4 TakoKe CHIDKEHHEM YCKOpEeHMI Ky30Ba 110
CPABHEHUIO ¢ OONIACTRI0 HU3KOUYACTOTHOIO PE30HAHCE.

g ofRacTd BEICOKOYACTOTHOIO PE30RAHCA XapakTepHEE He3HAYH -
TeIbHEIC HEPEMCIUCHIA Ky30Ba M OONRIINE €T0 YCKOPEHHS, 00YCIOB-
HEeHHEIE 3BAYUTENEHEIMH AepeMeBIEHHAMHE KOREC,

B mupokoit 001acTH BEICOKOYACTOTHOrO pe30HaKrca Ky30B Koneh-
JeTcd TaK, YTo NOUTH HE FIPOHCXOOUT €ro IepeMellleHHI, XOTS OH
RaXOAMTCA 110 AcHCTBHEM OOMBIINX YCKOpeRUit. B o6racty BriCOKOU&-
CTOTHOTO Pe30HaHCa aBTOMOOWIIbL COBepIaeT KoJiebaHHsa ¢ 4acTOTol
400...500 Mun~',

3ape3zoHaHcHaa OOJMACTE XapakTepH3YeTCsS TeM, 4TO B HEH HpoO-
HCXOOUT YMCHBIICHHE TTIEPeMEiCHHN U YCKOPEeHUH Ky30Ba, a Tax-
Xe TepeMellieHuit KOkec MO CPaBHEHHI) ¢ OONMACThIO BEICOKOYAC-
TOTHOIQ pE30HAHCa, IpHYeM 3TAa 00NacTh CMBIKaeTCH ¢ obNacThio
BHOpauuii.

W3 aMnnaTyIHO-9acTOTHOH XapaKTePHCTHKM BUIHO, YTO B O0nac-
TSX HA3KOYACTOTHOTO M BHICOKOYACTOTHOTO PE30HAHCOB MOXHO YCTa-
HOBHTE ONPEIEICHHBIE COOTHOLICHHA MEXIY ITepeMELUEHHAMY Ky30-
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Ba, KOJIEC M YCKOPEHWIMHI. DTH COOTHOILIEHUA HEONWHAKOBR T pas-
NTUYHBIX ABTOMOOIIEH U 3aBICAT OT HX napaMeTpOB.

13.11. Bubpauun aBToMoSuns

ITpu ABXeHuEu asTOMOOMIZ HEpPOBHOCTH AGPOLU BHI3BIRZIOT HE
TOJBKO ¢BOBOAHEBIE K BRIHYXKEEHHBE KOoNebaHWA, HO K BUDpaluu OT-
JETBHBIX 3NEMEHTOB IEACCH H KY30Ba, YacTOTAa KOTOPKIX COCTABIAET OT
eIMEHII A0 HECKONBKHX THICAY repli. [IpiunHaMy BOSHHKHOBEHNS BIG~
pauuit ABAAIOTCH CHIBl B3aMMOACHCTBHA KOJEC ¢ JOPOTOH, a Takke
ASPOAMHAMHYECCKHE CHIb M KoJcGaTeabHbIC SBJICHUL, CBA3AHHEBIC C
paboToOH 3MEMCHTOB LIACCH aBTOMOOMAN.

Bubpamun yxyaumawT koMmpoprabeNbHOCTS ABTOMODWIN, BHISBEBA-
10T HEIIPHATHEIE OLLYLISHMS 1 GBICTPYK YTOMASAEMOCTD HaCCAKHUPOB U
BOOMTENA, CHUXAKT APOUIBOIMTEABROCTE TPYAA BOMMUTERS, 4 TAKKE
CO3MAI0T NOBEIIIEHHOE MCXABRKYCCKOS HATIPAXCHUE B OTHCTLEBIX 3Jie-
MeRTaxX LACCH M K¥30B4 aBTOMOOKIA.

OcoBeHHO BPeBHBIM ABISECTCS IIYM, KOTOPBIH co3maeTca Bibpan-
AMU KaK BRYTPM aBTOMOGHIA (B calOHe 1 KabHuHe), TAK M CHADYKY —
Ha aBTOMOOMIBHEIX AOPOTaX ¥ YAKLUax ropogos. M ecnu y uenoBedec-
KOTO OPFaHK3Ma ecTh 3alEUTHbIE peakIlny OT OXOFOB H APKOFO CBETE,
TO OT IIYMA TaKHX Peakiuil Her.

ITo cBoeMy YpOBHIO TIIYM, CO3fABaeMBIll HerKOBBIMH, TPY30BBIMH
aBTOMOGHIAMH ¥ apTOOyCAMH, TOApa3jedsercs Ha BHYTpeHHHH M
BHEUIHWAH.

TTpu ypoBHe HifyMa, IPEBHILIAKIIEM OHpeAee R b TIpee, TIpo~
HCXOIOUT IIEPEFPY3Ka HEPBHOM CHCTEME! M TOJOBHOLO MO3Ta Ye/I0BeKa.
B pesynpTare ocaabnaioTed BHUMaHYE H NaMATh, CHIDKAIOTCE TOYROCTD
paboTsl M peakuus, YXYIIEFAKTCS BOCHPHUATHE KHGODMALIMH, TBHXKC-
HUS CTAHOBATCA BSUTEIMU.

JlonmycruMele YPOBHY BHYTPEHHETO U BEEIHErO IUyMa aBTOMOGH-
JieH CTpOTO pernaMeHTHpoRaHsl. OBYK usMmepsioTes B b A. Hike npn-
BECHBI KX 3HAUCHHS!

Hemounuxu wyma Bruympennuii Brewmnuii
Herxkoesie aBTOMOBWIH ............. g0 82
T'py30BBic aBTOMOOWIH .............. 84 89,91
ABTOBYCBL vovvvivrireieereisrisireeienins 82 89,91

YPOBHK BHYTPEHHETO U BHEIIHEre IIyMa aBTOMOOGHIEH HiMepsHIoT
CTIEIMATBHLMH TpHEOPaMH — 3NEKTPOHHBIMY LIIYMOMEDPAMH. 32MEPE]
TIPOU3BOIAT FIPU UHTCHCHBHOM pa3sroHe arromodwielt Ha I1 u 111 ne-
penadax.

Haubonblinii myM 1IpH ABHKEHHH aBTOMOBIIEH CO3maloT NBuUra-
TeJb, M0 CHCTEMBL BIIYCKA FOpIoyeil cMecH, BO3IYXa M BHINTYCKa OTpa-
OoTaBUIEX Ta30B, PBEHTWIATOPD CHCTEMEI OXTAXKACHHUSA ¥ IIIHHBI.
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13.12. BnusHUe pas3nuuHbiX (hakTopoB Ha NNABHOCTL Xoga
anTomobuna

Ha nnaBHOCTE X012 aBTOMOGHNIS CYIIECTBEHHOE BIHAHHE OKa3biBa-
IOT ITOJBECKa M ¢ TeXHHUYECKOS COCTOSHHE, WiMHBI, MOPOXHbIE He-
POBHOCTH U Macca [IepeBO3MMOro Irpysa.

Tan noapeck# Koec. HesapycHuMas Mogsecka Kosec obecredyrBaeT
JIYMILYIO IVIABHOCTE X014, YeM 3aBicHMad. [1pH HCIonb30BaHH HE3aBH -
cHMol oneecku (puc. 13.16, 6) B oTIyMe OT 3aBBCHMOM (puc. 13.16, a)
KoJleca aBTOMOOHISE He HMEIOT CBA3HM MeXAy coBod K TepeMellleHne
OJIHOFO KOJECa HE BBI3BIBAET HepeMelleHus Apyrore. Kpome Toro, me-
peOHSS HE3aBHCHMAs HOABECKA YIIPaBISEMBIX KOJMeC NMO3BONIET IO~
JYYHTE CTaTHYECKHI Iporud, IpubIM3UTeNnbHO PAaBHEIN cTaTHYeC-
KoMy TIporuby 3apHeil 3aBUCHMMOH HoaBecKH. T103ToMY IIpH Haesfle
aBTOMOOIWIA Ha TIPEISITCTBHE 3JIEMEHTEHI €T0 KY30Ba MepeMelialoTcs
TIPAKTHYECKH TIRPANNENEBHO APYT ApyTy. [lpuMenenne HesaBuCcHMOH
TICOBECKH UL 3aIHHX BEAVILMX KONEC TakKe YIyYilaeT INABHOCTDb
X0OOa, HO TIOBHIIIIACT CTOMMOCTE ABTOMOOHNA H3-3a YCJIOXHEHWS TIPH-
BOOA BEAVILHX KONec.

Yopyroe yerpoicTBO noaseckH. B kauecTBe yIIpyroro yeTpoiicTea B
TIOOBECKAX aBTOMOGWIIEH UCIIONB3YIOT NHCTOBBIE PECCOPERI, TPYAWHEI,
TOPCHOHEI ¥ NHeBMaTHYecKue Gannonst (puc. 13.17).

TIpYXKUHBL M TOPCHOHSI HMEFOT MEHBIIYK) MACCY [0 CPRBHEHHIO ¢
JIMCTOBHIMHE peccopamMu, OHH Gosee JOAroBeYHE, He 00MaIaioT CyXHM
TPeHHEM, TIPOCTHI IO KOHCTPYKUIWK ¥ VICCHEL A7 OOCHYXXHBaKHS NpH
IKCIMyaTalnK. [1oaToMy B IepeAEHX He3aRHCHMBIX NOJBECKAX JIETKOBBIX
aBTOMOOHIEH IPHMEHAIOT HPYXUHEL B TOPCHOHEI, obecnieyHpaioLIde
JIYYIIYIO IUTABHOCTD XOOa, YeM PECCOpEL.

uepMaTuuecKye OAULNOHEB! TaloKe 00eCTIeUHBaIOT BHICOKYIO MnaB-
HOCTb X0JIa BCISICTBHE BOZMOXHOCTH PeryJIHPOBRHHA B LIMPOKHX Ipe-
OeaX XKECTKOCTH IIOJBECKH M BBICOTHI TIONOXEHMS KysoBa. QIHAKO
FIHEBMATHYECKHE TOABECKH HENAeCO00pa3HO IPHMEHSTE Ha ’RBTODYCAX,
Harpy3ka KOTOPBIX 3HAYNTENBHO H3MEHIETCS IIPH MACCOBOH MepeBo3-
Ke NaccaxupoB.

Pic. 13.16. Cxembr 3aB¥cuMOlt (¢) M He3aBUCHMOI (6) TOABECOK KOJeC
aBTOMOGHIS
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Pic, 13.17. Yapyrue yerpoiicTBa NOEBECKM:
a — peccopa; § — TPYXHHA;, € — TOPCHOH; 2 — NHeBMaTHYecKHi Gannon

Henoxpeccopennnie Macchl, Bec HeropeccopeHHBIX Macc ABTOMO-
OMAs {(MOCTOB, KoJiec) OKA3bIBAeT BAMSHHUE Ha TUIABHOCThL €T0 XOfa.
Tak, HanpyMep, IPH MeHbIIeM Bece HeIOAPecCOPEHHBIX Mace obec-
TIEYHBACTCS Tydiilad MAABHOCTE X0/Ia BCIEACTBHE OCIAlNeHHsI TOMIKOE
H YORPOB, FepeAaraeMbIX OT JOPOXHBIX HEPOBHOCTEH Ha HEeCylEylo
cHcTeMy (KY30B, paMy) arToMOONAS. TIpH He3aBUCUMOMH TIOZIBECKE BEC
HeTIOAPECCOPEHHBIX MACC ABTOMODIUIIS 3HAYHMTENHHO MEHBHIE, YeM TIpH
32BHCHMOH.

T'acamee yeTpoiicTRo moaBecK®. B xavyecTBe TacAllleTo YCTPOHCTBA
IOABECKH HCHOAB3VIOT THAPaBIKIECKHE TeIeCKONHYeCKHE aMOpPTH3a-
TOPE! HU3KOTO W BEICOKOTO JABMEHUA. AMOPTH3ATOPEL BEICOXOTO IAB-
JneHus (rasoHanoNHeHHsle, pyuc. 13.18), obectieunBalOT NVHIIYIO IAB-
HOCTB XOHA4, YeM aMOPTK3ATOPbl HU3IKOrO JAaBACHME. BTO CBA3aHO ¢
AVYIIMMU yCAOBHAMH paboThl AMOPTH3ATOPHON KWIKOCTH B ra3oHa-
MONHEHHEIX aMOopTH3aTopax: Gonee 3QQeKTHBHBIM OXJTAKASHHEM, MEHB-
IIMM BHYTPEHEHM JaRJICHAEGM, OTCYTCTBHEM BCTIGHUBARHA. KpoMe ToT0,
aMOPTH3aTOPHl BRICOKOTO AABICHMA MOXHO YCTAH2RBIMBAThL HA ABTO-
MoBrIe B TIOGOM TIONOXKEHHH (OT rOPH3OHTAARHOLO A0 BePTUKANBHO-
[0) HGHaroAaps HATMYMIO TRABAIOTHETO MOPINHS, PAa3AeNSIOHEero aMop-
TH3ATOPHYIO XHIKOCTD H rad. OqHAKO ra30H2MOTEeHEbBIE aMOPTH3ATO-
DB MMEIOT GOMBIIVIO IIAHY M CTOMMOCTD, YeM aMOPTH3aTOPhI HU3KO-
ro JaBJIeHus. -

IInepMarnyeckHne HsMMBL. [1pH ABMKEHMH [0 HCPOBHOCTAM AOPOTH
LEHHB] OKA3BIBAIOT HESHAYKTEILHOE BAMAHKE HA HH3KOYaCTOTHRIC KO-
JeBauna (koneGaHusA Ky3osa) BCICACTBHE TOTO, YTO OHH HedOpMH-
PYIOTCA MeHblile, yeM moaBecka. ONHAKO IIIMHEI CYIIECTBEHHO RITHAIOT
HA BHICOKOUYECTOTHEIC KoneGaHusg aBTOMOOKIS, TaK K&K IIpH CHIDKe-
HHUH HX XKeCTKOCTH YMCHBLUAIOTCH BEePTHKANBHBIE ITEpEMCIIEHHSE KO-
nec ¥ YCKOpeHMs Ky30sa.

Bonee anacTHYHEIE MIHMHE YIYYLIAIOT IUTABHOCTE XOAA aBTOMOOHIIS.
C 2T0l UENBKD B KMX CEWXKAIOT BABICHHE BO3AYXA M YBOIMYMBAIOT 1LIH-
pHHY MX npodria. Tax, HampuEMeEp, Ha JeTKOBEIX aBTOMOBIIEX TIpH-
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Puc. 13.18. FasoHanonHeHHBIA aMODPTM3aTOD:

1 — naapawiuit nopuieHs; 2 — ras; J -- aMOPTHIATORHAA
WHIKOCTh

O T
g ATt X )

Nl
-

MEHSOT LKMHBE] HH3KOTO JABJEHUS, HUIKOITPO~
IUTBHBEE B CREPXHUIKOTIpOGDUALHRIE. TaKue IIMHHE
KpOMe HAABHOCTH X044 MOBRIHIAKT YCTOWIHBOCTE
K HBe30MaACHOCTh NBHXEHHI aBTOMOOMITA.

Texuwdeckoe cOCTOSHHEE NOABECKH. YXyMieHAE
FUTABHOCTH X04a ABTOMOGHIT MOXET ORITh 3HAMH-
TeNBHEBIM TIPH HEYEORIETROPHTEILHOM TEXHHYEC~
KOM COCTOSHHH MogBecKd. Tak, TIpH HelOCTATOY ~
HOM CMaske peccop MEXAy WX JIMCTaMH BO3HHKa-
€T CyX0e TpeHKe, YBeJIMYHBalcllee JacTeTy Koie-
GaHH# Ky30Ba.

Cyxoe TpeHHe MOXeT OIOKMpOBaTH (BLIKITIO-
YaTh) MOABECKY, BCIEACTBHE YET0 KY30B 2BTOMO-
OWITST TIpH Fiepee3fie JOPOXKHBIX HEPOBHOCTEH By~
IEeT UCTILITHBATE Pe3KHME TOMUKH M yAaphsl. AHano-
THYHOE ABJNCHHE ITPOHCXCAHT IPH MOBBIICHWH
COMPOTHBJICHUA THAPAREHYECKHX aMOPTH3ATOPOB,
3alIpaBIeHHBIX MACIOM ¢ DOIBUIOH BA3KOCTRIO.

TIpu yTeuke aMOPTH3IATOPHON XUMKOCTH 3(QPEKTUBROTO TAHICHUS
koNeGaHMH Ky30B4 He MpoKcXoanT. OHM 3aTyXaI10T MEIUIERHO, A Ky30B
JIONTC pacKauMBaeTesA Ha VITPYTHX yCTPOKCTBAX ITONBECKH IOCIHE TIPO-
€313 BRepoBHOCTEHM nopori. TIpKH HeuenpapHEIX aMOPTH3aTOpax Ha J10-
pore ¢ GOJIbIHM YHCTIOM HEPOBHOCTEH KOJECa aBTOMOOWNS MOTYT laxe
OTPBIBATECH OT HOPOFH ¥ TepHTh MOCTOSHHEIM KOHTAKT ¢ e TIOREpX-
HOCTHI0. B pesyneraTe yXyiliaeics He TWIHKO TUIABHOCTH X0j2, HO H
VIIPaBIAEMOCTE, YCTORYMBOCTE 2BTOMOOMNSA K, CIENOBATEeNbHO, 6e3-
OTMACHOCTH NBHXERHA.

Maceca nepepo3nMoro rFpy3a. C MaMeHEHHEM MACCH HEPEBO3MMOTO
Tpy3a MEHSIOTCS HOAPECCOPEHHAS MACCa ABTOMOOMNS, MOIOXEHHE ¢
HeHTpa TIXECTH, HATPY3Ka Ha MepelHre W 3agRUe Koneca u aedop-
MAIMA YIIPYTUX YCTPOHCTE ITOABECKH.

OcobeHHO CHIBHOE BAMAHYE Karpy3KH Ha IUTABROCTE X0Na Halo-
JIAETCH ¥ IPY30BBIX aRTOMOOWIeH. Harpyaka, IpHXOnaIHasca Ha UX 3201-
HHE KOMeca, MOXET U3MCHATLCH B HECKONMBKO pa3, TOFAA KaK Ha Ie-~
PENHHX KOJICCEX OHA OCTASTCA TOYTH IOCTOMHHOM. [IpH yBenuueHMY
Harpyskit Ha 3ajHUe Koneca yMEeHBIIACTCH HapuHansHasg 4acTora KO-
nebanuit 3aHel MoEBecky, a napiyaneHas 4acrora konebaHuit ne-
penHell MOIBECKH TIPAKTHYECKH He MeHAeTcq. B pesynsTarte Oonbiias
pa3HnlA B HapUHANBHEIX YACTOTAX ITEPEMHEH ¥ 3aHEeH TOXBECOK YXVIl-
IIZET IVIABHOCTE X043 2BTOMOOUIIA.
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Jopoxnasie HeposHocTa. ITpuynHON KoneOaHMIT aBTOMODMIA ABJIA-
IOTCA TNABKHIM 00pazoM JOPOXHEBIE HEPOBHOCTH, KOTOpBHIE HMEOT
paVIMYHbIe OUEePTAHHS B 3aBHCHMOCTH OT THIIA HOPOTH K COCTOSHUA
ee TIOKPBITHA.

Ha poporax ¢ achansrobeToOHERIM MOKPRITHEM BCTPEYAIOTCA MHK-
pORepOBHOCTYH (BBICOTA 3...5 MM, miuHA §... 10 MM) U BONHE {BEICOTA
10...12 MM, muRa 5...8 M), KOTOpHE MOTYT OBITE OMMHOYHEIMM H
YepeRyIOIIRMHICS.

HYepeaopaHue U pacHpeacneHue HepOBHOCTENR OOBIYEO HOCAT CIy-
yaifHEH xapaktep, ocofeHHO HA J0pOoraxX ¢ TIOKPBITUAMH HepeXOorHbIX
THIIOR ¥ 03 TIOKPHITHHA,

OaMBEOYHBIE HEPOBHOCTH BHI3RIBAIOT CBODONHEBIE KONEOAHHA aBTO~
MOOUIIA, a uepedyIolUNecs — BHIHYXAeHHEE KonebGanuda. [Tpu anu-
TENREHOM BO3NEHCTEBUY HepOBHOCTEN HA 2aBTOMOGHIE KOMehaHRS YXYI-
[TAIOT TUTABHOCTD X044 0CO0EHHO ¢ YBeNWYeHHeM CKOPOCTH U YaCTOThI
KOTeOaHUH. .

KpoMe yxymimeHus IIaBEOCTH XOxa KONeDAHHS, BRI3BIBAREMEIE KO-
POXHBEIMUM HEPOBHOCTAMM, CHHXAIOT CPeAHIOK CKOPOCTh ABMKEHUS,
MeXpeMOHTHBIM Npoder ¥ MpoH3BOAUTETSHOCTE ABTOMODHIII, 2 TaK-
XKe IPUBOIAT K MOBLINEHHIC PACXOAA TOIUTHER, ceBecTOHMOCTH Mepe-
BO30K M 3aTpaT Ha TeXHWYecKoe OBCHYXUBAHUE ¥ PEMOHT aBTOMODM-
N4,

KOHTpOﬂhHhIe BONPOCH!

1. Kakoe BIMAHNE OKA3BIBAET ITABHOCTD X043 ABTOMOGHIA HA BOOMTENS,
TMACCAKHPOBE ¥ TIEPEBOINMEIE TPY3LIT

2. C moMoI{bIo KaKUX U3MEDPHTENEH OlIeHHBAIOT ILIABHOCTE XOZa 2BTOMO-
Omneit?

3. Kakue Maccel Ha3LIBRIOTCH NOBPECCOPEHHLIMH 3 HEMOZPECCOPeHHBIMMY
[epeustciuTe YaCTV ABTOMOGIUIA, OTHOCALIIMECA K 3THM Maccam.

4, Kaxkue KoneGaHMA BO3HHMKAIOT ¥ aBTOMOOIUIE BO BpeMSA ABICKEHHA (10
HEPOBHOCTSEM IOPOIH?

5. Yro npencrasngior coboil BUGPAlMM aBTOMOOKIISA M KAKOBBI MIPHYMHLI
HX BOSHHKHOBEHMA TIPH ABMMKEHHU?

6. [TepeustcinTe OCHOBHBIE /MeMEHTHl K0AeGaTeIbHON CHCTEMEBI aBTOMO-
Buns.

7. HazitTe onpefeneHUe MPHUBEACHHOI XKeCTKOCTH MOABECKH ABTOMOOINA.

8. UTo 03HagaeT TePMHH <MapIHaibHAA 4aCTOTa KoMebaHniis? :

9. Kakite KOHCTPYKTHBHBLIE U 3KCIVIYATaLMOHHBE (AKTOpPH OKA3bIBalOT
BAMAHHWE HA TIaBHOCTh X0Za apToMOGMNa?



14. SKONOr'NMYHOCTb

BKONOTHYHOCTE SBIFETCS OJHKUM K3 BUKHEHIIUX SKCIIRYATALIHMOH-
HBIX CBOHCTB arToMoOMIs. (OHa OKA3bIBAET CYIUECTBCHHOES BAUAHMNE Ha
COCTOAHHE OKPYXAaioilieH Cpelbl, 3KOPOBbE M JKHM3IHE JIOHEH, XUBOT-
HEIIf ¥ pacTHTeRbHBIH MUD. YeM B¢ 3KONOrKYHOCTE aBTOMOOHNS,
TeM MEeHBIITHIT Bpel HAaHOCHUT aBTOMOOMAL NpPIHpPOIS, JHOOSIM, XUBOT-
HHM W pacTeHWSIM. A Bpell OKpYXamlleH cpele aBTOMOOUIH HAHOCAT
BONBIIOH, MPUBOALZIIANA K HEBOCIIONHUMBIM [IOTEPSM.

14.1. ABTOMODBHNb — MCTO4YHUK OTpaboTaBIIMX raloRr

Hpn ABHXEeHMH aBTOMOOWIM MOTPeONAIOT GOJBLIOE KOMHYSCTRO
KHCITOpOAA ANA CKUTaHHs TOIUIMBA B UMAMHApax Zpuratencit. Tax,
HAIPHMED, [IPK JBIKEHHHE €O CKOPOCTRIO 40 KM/4 aBTOMOOITE C3KU-
racT Takee KOMWUYCCTBO KHCNOPOAa, KOTOPBIM MOINK OBl ABIINATDL B
TeYEHHE HTOTO BpeMeHH Gonee CEHOM TRICHUYM YENOBEK.

Hotpebnsaa Gonpllioe XOARYSCTBO KHCTOPOAA, ARTOMOGHAN CHJIIE-
HO 3arpa3HAIOT BO3MYX OTpaboTABIIMMM ra3aMM, TaK KaK IIPU cropa-
HHH | JI TOINMBA B UMIHHAPAX JBHUIATENs BHOPOC Ta30B Yepel [My-
UHTens cocTarngeT 300 r. Kpome otpaboTasilimx ra3op B BO3AYX NONA-
Ial0T KapTepHRIe fa3el U YTAeBOAOPOARI BCHCACTBHE UCIIAPEHUS TOM-
JIMBA M3 TOTUIMBHEIX 6aKoB, KapGIopaTopoB M TOILIMBOLIpoBoaoB. IIpu
3TOM UCTIAPUBIIHECS YIACBOAOPOAR! COCTABNAIOT NpUMepHo 203 % Beex
VIREBONOPOAOE, IIOMABUIHX B BO3MYX M3 ABTOMOOKMICH. A 13 BCeX BUAOB
Ta30B (IPOMBIIDIEHHEIE, TPAHCIIOPTHRIE K Ip.), BHOPACHIBAECMELIX B
OKPYXaIoUIYIo cpey, 75 % cocTaBnAwT oTpaboTaBIHKe Ta3k aBTOMO-
OMIICH.

OrpaGoTaBIIye rassl, MOCTYIIAOIME B BO3MYX, COmepXaT mo 280
Pa3HYHEIX BEUIECTR, B TOM YHCJE 30T H er0 OKCHARL, YITIEKUCIIR 1
CePHHCTHI Ta3bl, OKCHA YTAEPOAR, AMBASTHARE (KUCTOTOCONEpKAllHe
OpraHWYeCcKHAe BEIIECTBA), YTNIEBOAOPONEI, CBHHEI], MAapraHell W UX
COSMIMHEHHS, CIOXHBIC COSHMHEHMS YINEPOHd M BOXODOIa, Caxy H
MHOTHE ApYTHe BelllecTsa. Bee BellecTsa, coepXalgecs B o1padbo-
TaBUIMX Ta3aX, HAXOAATCSA B PasMHYHEIX COCTOAHHSEX: ra3o0bpasHoM,
KHMIKOM TTH TBEPOOM.

CocTas oTpabOTABLIMX ra30B 3aBUCHT OT COPTA TOIUIMBA, BHEA IIPH-
CAOOK K HeMy, pexuMa paboTh JBUTATENs, £ro TEXHIYECKOrO COCTO-
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STHMA, YCHOBMH M pexXuMa IBHXeHUsS aBToMobmnsa U T.11. Bonbite Bee-
TO SAOBUTHIX BEILIECTB aBTOMOOUAL BHOPACKBAET B OKPYXAKILYIO Cpe-
[y TIPH TPOI'dAHWH C MeCcTa ¥ TOPMOXESHUH.

B cocTase oTpaGoTaBIIKX ra3oe aBToMobMIelt HanOobLIas 00BeM-
Haf Hong, %, UPHHSWICKKT oKcuny yraepona (9,5...10), a takke
comepXaTcsa okcuan! alzota (Mo 0,8), Hecropeslllde YTASBOAOPOIEI
(0,2...3), ampaerunsl (A0 0,2} u caxa, B Mesnbyaiiiie TBEPAbIE 4ac-
THHE KOTOpOit BXOIHT YKCTHIE yriepon (mo 99 %). IIpu cKUraHuM
1000 n Tornuea OeHIMHOBBIE {KapOlOpaTOPHEIE) EBUrate/ M BRIOpa-
CBHIBAKOT B OKPYKAIOIIYIO CPeay ¢ OTpabOTABIMMHK M KapTepHRIMHU ra-
3amu 200 Kr oKcHpa yriepoma, 25 Kr ymieBonoponos, 20 Kr oxcHuaos
azoTa, 1 Kr caxcs, 1 Kr CepHHUCTHX coeluHeHUH. Ecny BpemHOCTh OK-
CHEA yIleposa MIPHHATL 34 ¢AMHUILY, TO BPSAHOCTE OKCHACB a30Ta
pasHa 10, a yrneBogoponos — 0,65,

ToKcHYHBIE BelllecTBa 0Tpa0OTABUINX [d30B, MOMagas B OPraHu3M
YeJI0BEeKa, MOpaxXaloT ero HeHTPANBHYIO HEPBHYIO CHCTEMY, IbIXaTelb-
HbIE ITYTH, KPOBb, BCE OPraHBl M TKAHHU M BHI3BIBAIOT THDKEIBIC U HEU3-
neyrMble OORE3HH. '

Bosayx, oTpasleHibiE 0TpaboTaBUIMMK ra3aMu asTOMOOU e, I'y-
OUTeNeH W Wi npHpombl. OH 3aMelsifAeT PocT pacTeHMH, cOKpaiuaeT
CPOKH MX XH3HM M NpHBOZMT K rubermu. Tak, B ycloosMSEX TOPORR,
HACBILUEHHOIO ABTOMOOWILHEIM TPAKCITOPTOM, POCT PACTeHUI 3aMen-
geTcs B 2 pasa, a4 CPOX XM3HH TAaKMX JepesbeB, KaK B3 M JIUNA,
coKpalaercst 5 5—6 pas. OcoBeHHO ryGHTeNBHEIMY JJTA PACTEHHIt AB-
JIFIOTCA YITIEBOROPObI, CEPHUCTHIN T'a3 M CepOBOAOPO.

TOKCHYHOCTE OTPabOTABIIMX ra30B BO MHOIOM 3aBHCHT OT TEXHH-
YeCKOro COCTOSIHMA aBTOMOGIIIA, €r0 CHCTEM W MeXaHu3MoB. IHonHo-
CTHIO HCTIPABHEIE ABTOMOOWIIE PACXOAYET MEHBIIIE TOIUIMBA U He CTOMD
SHAYUTE/IBHO 3aTPA3HAET OKPYXKAIOIUIYIO CPeay.

OmHaxo Jaxe IIPH XOPoLIeM TEXHHYECKOM COCTOAHHH ABUTATEEA U
IIPaBMILHO OTPETYEMPOBAHHBIX 670 MEXAHHM3IMAX M CUCTEMax ColepKa-
HHKE TOKCHYHBIX BEIIECTB B OTPadOTABILMX ra3ax MOXET JOCTHYE ClIe-
OYIOIIMX 3HaYEHKIE:

Bewnzunosuiil . Huzene
deuzamens
Oxcun yriaepona, % 0,2
Oxcuanl a3ota, % ... 0,35
Yreaeceonoponsl, % ... 0,04
Caxa, ML/ covvninnienvenrneeinianns _ 0,3

BH,ELHO, YTO TOKCHYHOCTh AH3eJiedl ONpeleNaeTca [MABHBIM oﬁpa—
30M HaAMTHYHEM B OTpaﬁoraanx ra3ax oXCHIoB a30Ta, ay OeH3MHOBRIX
ApHrareneil 3aBHCUT OF KOHUSHTPALUMH OKCHIOB Yraepoga U a3oTa.

M3 3TUX BAHHBIX TAKXKE CIIEAYET, YTO TOKCHYHOCTE OTpaboTaBUINX
ra3oB OHU3EIel 3HAYMUTEIBHO HIDKE, YEM ¥ GeH3MHOBBIX JABUTATC/ICH,
O BCEM IMOKA3ATEsEM, KPOME Bblﬁpoca Caxn. l'loa'romy NTOBBINICHHAA
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9KONIOTHIHOCTL M TOILTHRHAA 3KOHOMHYHOCTbL TH3EASH Mperonpere-
JSTI0T ux DoMee LIMPOKOe (TIC CpaBHEeHMIO ¢ OSH3MHOBBIMHA ABUrATENIS~
MH) MpUMeHeHHE HA aBTOMOOMIIAX.

ToxcHYHOCTD OTPaloTaBIIMX TAa30B CYILIECTBEHHO 3aBHCHT OT pe-
KHMa ABMKEeHMA aBToMoOunis. I yCTaHOBMBHIETOCS NBAXEHHAS Xa-
PAKTEPHO HAaHMEHBLISE 3aTPAIHEHIHE BOIAYXA, HO B 3TOM Cly4ae NIpH
paboTe ABUTaTeNs ¢ MOCTOAHHOM Harpy3koit B ero orpaboTaBlUIMX a-
3ax o6GpasyeTcsa HauOOoMLBIIEe KOMMYIECTBO OKCHIOB a30Ta: UX 06BEMHOE
copepxanue B 30— 35 pa3 BHIIIE, YEM Ha XOJIOCTOM XOmy. TopMoxe-
HHME NBUTATENeM MPUBOANT X MOBHIIEHIIO COAEPXAHUA ATBEETHAOR B
orpaboTapilnx rasax B 10 pas.

M3 HaNoXeHHOro CASOYET, YTO TOKCHYHOCTE OTPaGOTARUINX Ta30B
BO MHOTOM 3aBACHT OT KOHCTPYKTHBHBX U SKCHAVATALIHOHHEIX ax-
topos. [To3ToMy, YIUTHIBAs 3TH (DAKTOPH! M BO3NEHCTBYS Ha HUX, MOX-
HO NOGHTECA IHAYMTENEHOTO CHUXKEHMS] TOKCHYHOCTH OTPaBOTaBIINX
Ta308 U YAVYIIEHUS SKOMOTHYHOCTH aBTOMOGUNEIN.

14.2. Mepbl RO CHMXEHWIO TOKCMYHOCTH ABuratenes

K addexruBHbM MepaM, HAIPABISHHBIM HA CHHXEHHE TOKCHU-
HOCTH EBUTraTeNieH, OTHOCATCS!

» COBEPLIEHCTBORAHHME PaGoYMX MPOLIECCOBR M CMeceobpa3oBaHuA.
Tak, KOHCTPYKIHNSE KAMEPHI CTOPAHHS CYIIIECTBEHHO BAMSET Ha o6pa-
30BaHME YIVIEBOAOPOAOB: MX BhIEENCHHE OCNA0HsETCS TIpH YMEHbLHE-
HHH OTHOLICHUS NOBEPXHOCTH K 00BbeMy KaMepHl cropaHms. OaHaKo
KOHLCHTpanMg OKCHAOB YIAEPoAa W A30Ta B 3TOM CJIy4ae CHHXACTCS
HE3HAYHTEIIBHO;

» OCYLUECTBICHHE DPEUHDKYISILMH OTpadOTaBilMX Ta30B, IIOCTYIIA-
IOHIHX BC BIIYCKHOH TpyOonporoxr agurarens. KoxuuectTso rasos, Ro-
DapisgeMoe K TOIINUBY, PeTYHPYIOT B COOTBETCTBHH OT HAlPy3Koft psu-
ratens. Tak, 11pH ero NojHOM HarpysKe, KOraa PeLupKYy/ISLNng COCTaB-
nget 10...12 %, KOHLIEHTPALMA OKCHIOB a30Ta YMEHBIUIACTCSA IIOUYTH B
2 pasa;

+ UCTIOTb30BaHNUE BOEOBEHIMHOBHIX ¢Mecel. C MMOMOLLBIO 3THX CMe-
ceil MOXHO 3HAYWUTENBHO CHHAUTDL TOKCHUYHOCTD BRUTaTeNneH. Tax, npu
paGoTe OeHAMHOBOTO ABUTATENS Ha SMYAELCHH, cofepkalieit 12 % Boms:,
BBHIGPOC OKCHIA VIJIEPOAa ¢ OTpaboTABIIMMM ra3aMd YMEHBIIASTCS B
2 paza. ITpn arom orcyTeTBYET HJeToHauus ronnusa. OQHAKO BOSHHKA-
10T CROKHOCTH ¢ XPAHCHMEM 3AI1aCcoB BOAb! {(3MYIILCHH) TP 3KCILTY-
aTalMi aBTOMOOHIEH B YCMOBHAX HUIKUX TeMIIepaTyp, a Takke IOH-
rOoTOBKOH M obecneueHneM cTabMIBHOCTH BOROOEH3MHOBOH 3MYINb-
CUK.

YYUTHBAsA OCOOCHHOCTH HM3ENeH, CHIKEHHME MX TOKCHYHOCTH M
IOBIMHOCTH MOXeT OBITE JOCTHTHYTO TAKXKe CISIYIONIUM obpasom:

» MIPOBEAEHHEM DPELMPKYNAIINM OTPaOOTABIHHX [a30B, YacTh KOTO-
peix {10 20 % 0bpeMa MOJABAEMOTO BO3RYXA) HATIPABNISETCS BO BITYCK~
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HOM TpYOOIIPOBOM EBUTATENS, YTO YMEHBILNAET KOJUYECTBO 00pasyio-
© IIMXCA OKCHIOB 3074 M CHHXAET MX KOHLEHTPALHIO B 0TPaboTaBIIMX
ra3ax Ha 40...50 %;

» TIOAAYEH BOIB BO BIYCKHOH TPYOOLIPOBOA WIKM B LATHHAPH JH-
3¢JI5t B KOJIMYECTRE, cocTap/isioweM 6 % Macesl TOTLIMEA, 9TO CHIDKA-
eT KOHIIEHTpALIMI0 OKCHIOB a30Ta B 2 pasa;

* HCTIONB30BAHHEM HH3EJIFHOTO TOTUIHEBA ¢ IOBBIIIEHHBIM LIETAHO-
BBIM YMCJIOM JUIS YMEHBIUCHHS COECDPXAHHA B OTpabOTABIIMX razax
OKCHACB a30Ta M YIJIERCNOPOAOB. OTHAKO NpH OONBILHX HAFPY3KAX B
HEKOTOPBIX CHYHASAX MOXET YBEHHYKTHCS NBIMHOCTE BHHYCKA;

+ TpUMEHEHHEM aHTHILIMHBIX IPHCAROK HAa OCHOBe Gapus, Map-
raHua u np. Tak, 106aBKa X NU3eXbHOMY TOTUIMBY AHTHIOBIMHBIX [IDH-
cagok (o 1 %) cHIKaeT ALIMHOCTE BEIOPOCE DU OOALIUMX HATPY3KAX
B HECKOJIbKQ pa3;

» TIQJUTEpXAHUEM JNu3eNs B TEXHUYECKM MCHPABHOM COCTOSHHH,
oBecnieyeHueM CTaOMARHOCTH PETYIUPOBOK TOTUIMBHON anmaparypel
U NepHORUUYecKOTO KOHTPOJIA TOKCHYHOCTH ¥ JBIMHOCTH OTPaboTaB-
IIMX Fa30B. BTH Meph! IPHBORAT K CHUXKEHHIO OBIIero BuOpoca TOK-
CHUHBIX BellecTB HA 30...40 % u 3HAUMTeNBHOMY YMEHBIUEHHIO HH-
TEHCUBHOCTH JBIMJISHUS KH3EJI. '

TokCHYHOCTEL BEIGPOCOB BEH3IWHOBEIX ABUraTeeil u Juaeieil MoxX-
HO CHH3WUTDL U 34 CYET MPUMEHEHHUs PAIIMOHANEHEBIX [IPHEMOB BOXKES-
HUA aBTOMOGWIEH, YTO IIO3BOJNAET K TOMY K€ 3KOHOMHTD TOIIHBO.

YcTaHOBKa Ha aBTOMOOUIAX (TIeped TAYILIATENEM ) KaTATUTHUECKHUX
HEHTPaIMIATOPOB, B KOTOPBIX TOKCHYHBIE BELISCTBA OTPAGOTARILMX
Ta30B NPEBPAlIAIOTCs B NMPOLYKTHI, HE OKA3BBAIOLIHE OTPHIIATENEHO-
I'C BJIKSTHMS HA OKPYXAKLIYID Cpeay, MO3BOJBIET CHU3UTE TOKCHMHOCTD
OTPabOoTABIIMK TA308 IO OKCHIY YIviepona Ha 80 %, o OKCHIAM a3oTa —
Ha 30 % u no yrnesogoponaM — ua 70 %.

Ha puc. 14.]1 nokasaHa cxeMa ABYXKAMEPHOTO KATATHTHYECKOIO
HeUTPanu3aTopa, OKUCAIIIETO VINIEBOAOPOALl W OKCHI YIiepona, a
TAKXKE Pa3arajoiiero OKCKIb! a30Ta. B KayecTBe KaTaIu3aTopoB B Hell-
TPANTH3aTOPaX MOIYT UCIIONb3OBATHECH Nannamguwii, paguil, pyTeHMH,

" OKCHABI MeIM, XpOMa, HUKENS, MAprailia ¥ ApYTHe BEIeCTRA.

\\\\,[[ononﬂmem,ﬂbm BOAOYX

Brinycx
— OTpaboTasLix
razos

Bmyck
OTPabOTABUIH —»
ra3zoe

\
\1 B

Puc. 14.1. Cxema HefiTpann3zatopa oTpaboTaBILHX Ta30B;

1 — Kamepa ANt HEHTPANM3aLMH OKCHAOR a30Ta; 2 — KaMepa i HEHTpamn3aLMH
OKCHAZ YTIEPOA2 ¥ YTREBOAOPONOE
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CHUXEHHIO TOKCHYHOCTH IBHTATeNel CIIOCOBCTBYET IPHMEHEH e
Gonee COBEPLUCHHBIX M MEHEe TOKCHUHBIX aHTHICTOHATOPOR OeHINHA.
Tax, autugeroHarop HTM Ha Mapranuesoil ocHoBe B 50 pa3 MeHee
TOKCHYEH, 4EM TeTpasTHNCBUHE. Jo0aBaeHNne 3TOTO AaHTHACTOHATOPA
(2 %) rioBsIlIAET OKTAHOBOE YMCNIO GeH3uHA A-76 Ha 5—7 eIMHHIL

IlepcnexTWBHO TIPUMeHEHe B KAYECTRE TOIMIMBA CXAThIX M CXKM-
KEHHEIX Ta30B. CXaThkie — HPHPOEHBIE — Fa3sl (METAH H AP.) cOXpa-
HSTIOT ra3oco0pa3sHoe COCTOAHME TIPH HOPMATBHOI TEMITEPATYPE H BhI-
cokoM gasneHud (oo 20 MIla). CxukeHHBe — HedTAHBIE — TA3H
(OyraH, NPOIAaH M EP.} HEPEXOAST K3 ra3000pasHOro COCTOSHMS B
KHIOKOES IIPH HOPMANBHOM TeMIIEPATYpe H HeOONBIOM HABACHMH (IO
1,6 MIIa). Nazoobpa3noe TOMNKURBO B 2,5—3 pasa jJemenne GeH3IMHA.
OHo oTHYaeTcs Oonee BBICOKKM OKTAHOBBIM YHCAOM, MCHBIIHM Ha-
rapooOpa3oBaHUeM, HE PaKKKAET Maclo B KapTepe ABUTaTeNs 1 60-
Jee IKOMOrMYHO. B BRIOpOCE TA30BBIX ABUTATENEH COACPXHUTCA 3HAYH-
TEIBHC MEHEBLUC TOKCHYHBIX BEILECTR, YEM B OTPadOTaBIliMX razax OCH3HU-
HOBBIX ABMTAaTesIeH; OKCHIA yimepona — B 4—35 pa3s, OKCHAOB a30Ta —
B 1,2—2 paza u voresomopoaok — B 1,1—1,4 pasa. Cpok ciyxGsl
Ta30BOTO ABUTATENA B 1,5—2 pasa Oonbllle, YeM Y GEHIMHOBOTO, HO
MOILHOCTE MEHBIE Ha 7...12 %, OH CIOXHEE B SKCIIIVATAILIHH B TPe-
OyeT CTPOTOro COGMINICHHU TeXHUKH 0e30TTaCHOCTH.

IpaxkTuueckuil UHTEPEC TIPEACTARJISET IPHMEHEHNE HOBBIX BHIOOE
TOTUTHBA: CHHTETHUYECKHUX CTIMPTOB (OCOOEHHO METAHOMA ¥ 3TAHOMNA),
aMMHaKa U BOJOPOHA.

MeTaHoJ (METUIOBEI CITHPT) IIOMYYAOT H3 KAMEHHOFO VIJIS, ClTaH-
1eB H peBecHHE. OH HECKONBKO TAXenee GeH3WHA, HMeeT B 2 pasza
MEHBIIYIO JHEPFOEMKOCTD H B 1,5 — 2 pasa 60oJ/iee BRICOKYIO CTOMMOCTD.
BumecrumMocTs 6aka mis MeTaHOMAA J0JDKHA OBITE B 2 pasa 0oJbliie, YeM
vy OeH3HHOBOTO. OOHAaX0 IPH HCIOML30BAHKH METAHOJIA TOKCHYHOCTD
OTpabOTARLIMX FA30B CHHXACTCH B 2— 3 pasa. KpoMe Toro, npumMeHe-
HHE MeTaHOMa NO3BOALET HOBBICHTL CTENEHD CXKATHs ABKrarTess no 14,
Ha Metanone MoryT paGotars M gr3enin. Ho B 5ToM cnyyae notpebyet-
¢ COBEPIUSHCTBOBATL CHCTEMB! OZAYH, CMeceo0pa3’oBaHna M KaMe-
DBl CropaHus, YTOOB 00ECMeUUTh HANEXHOE BOCTUIAMEHEHHE ropIo-
Yel CMecH, 0CODEHHO TIPH TIVCKE XOJIOTHOrO HBUATATENA.

3TaHOA (ITUNOBHIA CITHPT) TIPH TAXOH Xe MNOTHOCTH, KaK ¥ Me-
TaHoNa, uMeeT Ha 25...30 % Gonee BHICOKYIO 3HEPTOEMKOCTE U Tpedy-
€T TIPOIIOPIIHOHANEHO MEHEEe BMECTHTCHLHOrO Daka. ¥ gBurarenei, pa-
OOTAIOLIHMX Ha ATAHOMNE, CONEPKaHHE YIVIEBOAOPOAOS B OTpaboTasIIHX
Tasax MeHblIe, yeM Iipy paboTe Ha METAHONE.

AMMHAK — TOKCHYHRII 123 ¢ pe3knM 3anaxoM. [1pu ero cropaHuun
TOKCH¥HBIE KOMIIOHEHTEI {TONEKO OKCHAE a30Ta) 06pa3yloTcs B 3Ha-
YUTENTBHO MEHBUIAX KONXHYECTBAX, YeM HPH CrOpaHHH APYTHX BHAOB
YIAEBOAOPOIHOTO TONEHEA,

Bomopon saBrAeTCA BHICOKOIHEPTETHUECKHM, NPAKTHYECKH HE 3a-
PPASHMIOIINM OKPYXAIOLIYI0 CPeOy TOWIMBOM. Ero MOXHO noAyYaTh
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M3 BOIB TEPMHUCCKHM M EKTPONHTUIeCKHM criocobamit, [Ipume-
HeHHE BOAopoAd TpebyeT uamMeHeHHs (a3 ra30pacnpeeNeHHsE U YITIOB
OMNEPEeXKEeHUS 38XMTIaHKA, YMEHBLIEHWA CTENCHN CXATHA IBUIATENA U
np. KpoMe TOTO, IpH UCTIONB3OBAHMN BOROPOIHOTO TOTTURE BOIMOX-
HO HEKOTOPOE VXYAlieHHEe TATOBO-CKOPOCTHHIX CBOHCTB ABTOMODHNA,
OJIHAKO YMECHBLIAKTCS H3HOC ABHIATEIA M PACXOH Macia.

BoIopon 3HaYMTENBHO NOpoXe GEH3MHA, YPeIBBIYANHO TIOXKAPO- H
B3pHBOONAaceH. BMeCcTUMOCTE 6aKa ¢ XKUIKWM BOJOPOROM Oyler 8 3 —
4 pasa Gonslile, 4eM GeHaHHOBOTO. K TOMY Xe oueHb TPYAHO O0OHApY-
XHTh YTEYKY BOAOPOAA, TAK KaK OH He MMEET HH HBEeTa, HH BKyCa, HH
sanaxa. HecMoTpsa Ra yKasaHHBIE HEAOCTATKY, BOAOPOS SBISETCS TOT-
JTMBOM OYIyLIETO.

Becoma NEPCIICKTHUBHEIM HANpaBRCHHEM B ofecrnedYeHUM BBRICOKOH
IKONOTHYHOCTH ABTOMOOIIIEH SBNASTCH NMPHMEHEHHE MATOTOKCHYIHERIX
M HETOKCHYHBIX NBHTATENEH, 4 TAKKE 3NEeKTPOMOOHIEN.

14.3. ManoToKCHYHbBIE M HETOKCUYHbIE ABWUraTenu

ManoTOKCHYHBIMHE ABAKSIOTCA TAa30TYPOWHHBIE, POTOPHEE W THO-
PUAHBIE J(BUIATENH, @ HETOKCHMHBIMH — MHEPHHOHHEBIE.

Tazomypbunneii dguzamens Mpoille MOPIIHEBOTO IO KOHCTPYKIAMY,
MMEeT MEeHBLIYIO Maccy, TIPOILIE B 3KCINIYATAIlHH, JETKO IIYCKaeTCcsd 1
3HAYUTEJbHO MeHbLIe 3arPS3HMeT BO3AYX, IIOCKONBKY B €ro OTpato-
T&BIIHX Ia3axX COOePXUTCS CYLIECTBEHHO MEHbILE OKCHEOB YINIEPOAA U
YTHeBoROPOoAoB, OXHAKO IUIF ABMIATENS 3TOTO THIIA XAPAKTEPHBI BBICO-
Kafi CTOMMOCTh, OOABLIOA Pacxol TOIDIMBA M Manas IPHEMHCTOCTD
(MeIneHHo pa3BKBaeT MaKCUMANBHYID) MOLIHOCTD),

Pomopuuwiii deuzamens — 310 BEH3VHOBH JBATATENb, OTAHYAKHIMHA-
€51 10 KOHCTPYKIHH OT TOPLIHEBOr0, ¥ POTOPHOIO EBHATENA HET M-
JIMHEPOB K LIaTYHHO-TIOPUIXEBOR TPYNNEL. BMecTo nopiuHeil nsura-
TENIb UMEET BPAUIAIOIINHCA POTOR, KOTOPHIA NepenaeT KPYTALIHi Mo-
MEHT 4epe3 3yD4aTyio nepefauy. B npuraTesie Takke OTCYICTBYIOT Kia-
I1aHEBl, @ BMECTO HUX TIPEAYCMOTPEHBI BIIYCKHEIE U BRIITYCKHEIE OTBED-
cTHf. JIBHraTenk UMEET MEHBIIYIO Maccy U Gofiee BRICOKYIO YaCTOTY
BpauieHud. OH KOMIIAKTEH, IPOCT B POM3BOECTBRE, GecilyMeH H CIio-
cober paboTaTk Ha OeH3MHE ¢ JHOGBIM OKTAHOBBIM YHCEOM ¥ 0e3 10-
0aBOK aHTUIETOHALIMOHHBIX CBHHLOBBIX MpHcanox. OAHaKo II0 CpaB-
HEHHIO ¢ TIOPHIHEBBIM POTOPHEL ABHIATEND MeHee 3KoHOMIMeH. Kpo-
ME TOTO, TPYAHO O0ECIEYHTH HeOOXORANMYIO IepPMETHYHOCTE MEXIy
ero KOPIycoOM ¥ POTOPOM TIO Mepe WX M3HATIIMBARNA B SKCIUIYATALIHNH.

Tubpuonsie desucamenu Meree TOKCHYHB B Gonee GeCLIYMHBL 110 CPaB-
HEHHIO ¢ IopiltHesbiMu. Ha aBromobune (puc. 14.2) ycTaHAaBNHBAIOT
ABa IBUTATENA: ABUTATENb | BHYTPEHHETO CTOPAHNA H TAFOBBIH 3JIEKT-
pomeuratenb 4. B yCIOBHSX ropofia HCIIOAB3YETCH 3NEKTPOABUIATEND,
KOTOPHIH patoTasT OT akKyMYJISTOPHOM OaTaped 3, 4 IpH BBIE3IE U3
ropoja — ABUTATENs BHYTPeHHeTo cropanms. [Ipu pabore nocneasero
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Puc. 14.2. ABTOMOOHAL ¢ I'HODUAHLIM BBHIATSICM:

I — npHraTenk BHYTDEHHEEIC CropaHus, 7 — reHepatop, J — akKyMyRATOpHAA
Oatapes; 4 — 3NEKTPOABUraTENL

TEHepaTop 2 Nol3apsKaeT akKYMYISTOPHYIO 0aTapey, ARTOMOOHID ¢
'MOPHIHBIM KBUIaTeNleM CIOXHEe TTO XOHCTPYKIIMM M A0pOXKe B HpO-
W3BOACTEE, YeM OOBIYHEBIH 9NMeKTPOMOOHAE.

Huepuuonnwili 0guzamens npencTanisgeT coboit MaxosHk. JoCTouH-
CTBA TAKOI'0 HBHI'ATENISl CBH3AHEI C ETQ SKONOIMYECKOM YNCTOTOM, OT-
CYTCTBHEM TOKCHYHEIX OTXOLOB, IIPAKTHUECKH OecLIyMHOI paboToii u
eicokuM KIIJ. HemocTaTkoM, NPErSICTBYIOLIMM €rC BHEAPEHHIO,
ABJIIETCA Manasd 5HepProeMKOCTh MAaXOBHKA U, CIIENOBATENBHO, He3Ha-
YHUTEBHBIA Tpe0er aBTOMODHAA B NEPUOI MEXRY noA3apsakaMu (pac-
KPY4YUBAHUEM) MaXOBHKA, KpoMe ToTo, OMpejeNeHHYIo CHOXHOCTh
TIPeNCTABISET CO3EAHNE TPAHCMHCCHH, TTepeaalolleil SHepriio OT Ma-
XOBHKA K BeIVIIHM KOJecaM aBTOMOOHIIA.

14.4. nexTpomobunu

DACKTPOMOOIIH CYIHICCTECHHO YIVYIIAIT COCTONHHE OKPYXAIONIEH
cpentl. OHH He OTpeONsIOT TOINHBO, HE 3aTPSasHAIOT BO3AyX orpalo-
TaBILHMH rasaMM, paboTarT NOUTH OCCIUYMHO, HEOTHCOMACHDI, MMH
JIETKO YTIPaBIATE. DJIEKTPOABMIATE b TAKOTO aBTOMOGHIIA BELACPKHBA-
€T KPAaTKOBPEMEHHBIC IEPETPYIKH M HMEET XOPOLLUYIO TATOBYIO Xapak-
TePUCTHKY, ITO3TOMY Ha IEKTPOMOOMNE MOXKHO YCTAaHaBIMBATh ABH-
raTesb MeHbLIEH MOIIHOCTH. KpoMe ToTo, 3MeKTPOMOOINE He HyXKIa-
eTCH B CHOXHOM TPAHCMMCCHM M BO MHOTHX CUCTEMAX, XaPaKTePHEIX
TS OORITHOTO COBPEMEHHOrO aBTOMOOUIA. OMHAKO OBICTPOS PAIBH-
THE BIEKTPOMOGHIEN CIepAMBALTCS U3-38 OTCYTCTBHS BRICOKO3(h(heK-
THUBHBIX HCTOYHHKOB JEKTPOSHEDTHHL. ’

OCHOBHBIM HEIOCTATKOM COBPEMEHHOTO 3XEKTPOMODIUIS, CHalXCH-
HOTO B KAYecTBe HCTOUHHMKA TOKA CBMHLOBO-KMCAOTHBIMH aKKYMVII-
TOPHBIMH GaTapesaMi, ABIAOTCA OTPAHUUEHHEIA NpoOer, HONbIIAS Mac-
ca, Masnkbif CpOX CIYXOB MCTOMHEKA TOKA M BEICOKAasd CTOUMOCTS.

HcrouHnkoM sxeprun o MeKrpoModus (puc. 14.3) CIyKUT ak-
KyMynaTopHag Oarapea /. DAeKTpHUYECKUH TOK NOCTYTIAET B TATOBBIN
3MICKTPOABMTATENE 4 YCpe3 CIUIOBYIO MPOBOIKY Z M CHCTEMY DETVIIH-
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Puc. 14.3. DnextpoMoGus:

1 — akxymyrgropHas atapeq; 2 — CMNOBa# TIPOBOAKA; 3 — CHCTEMA perynuposa-
HUA, 4 — NeXTPOABMIaTERk, 5 — KaplaHHad Mepedava; § — BeOyUIH#l MOCT

poBauus 3. KpyTsaupii MOMEHT OT 3JeKTPOEBUTATENS K BEAYLIEMY MOC-
TY § NOABONUTCA ¢ MOMOIIBIO KapaaHHoi nepefaun 5. Kpyranmii Mo-
MEHT SMeKTPORBHTATENS VBEIHYHBACTCA NIPH YMEHBIHCHHH YaCTOThHI
BpAallleHHA Bajia. DTO TI03BONSIET JEXTPOMODIIIO IIPe0N0/ieBaTh [TOBhI-
HIEHHOE CONPOTHBIIEHHE ABIKEHHUIO H pa3BHBaTh GOMBIIOE YCKOPEHHE
IIpH TPOTaHUH ¢ MecTa 6e3 HIMEHCHMS IePeIATOYHOIo YHCia TpaHe-
MHCCHH. BenemeTBHe aToTe OTCYTCTBYET NOTPeGHOCTE B KOpoDKe nepe-
Ja4, TIOBHIIIIACTCS IUIABHOCTE ABVDKEHHS 3MEKTpoMobmIg u obierda-
€TCS YNPaBACHHE UM.

14.5. ABTOMOOKNE — MCTOMHUK LIYMa

ABTOMOOWIN He TONRKO 3aTPA3HAIOT OKPYXKAILYIO cpeny oTpabo-
TaBUIMMH Ta3aMH, HO H CHOCOGCTRYIOT e¢ HHTEHCHBHOMY IITYMOBOMY
«3arpa3HeHuo». COBMECTHO ¢ MPOMEILLIEHHEIMU, TPAHCTIOPTHHIMH W
ORITOBLIMUY IHYMaM¥ {pafuo, TeJleBHASHUE H Ap.) HEyM OT aBTOMOGH-
Teit 0Ka3sIBaeT HeGNAronpUATHOE BO3ECHCTBNE Ha YennoBeKa. M ecnn y
OPTraHu3Ma YeJIOBEKa BO3HMKAET 3alllMTHAS PEakiidsi NMPOTHB SpKOro
CBETa, OXOLOB W T.IL., TO MPOTHBOCTOSTE AEHCTBHIO 1IyMa OH HE MO-
KeT.

LIym MelraeT HOPMANEBHOMY OTABIXY M BOCCTAHOBJEHHIO CHJI, Ha-
pyinaet cox. Ol cCHUXaeT BHAMaHHe B paboTocnocobnocts. IHyMm Mo-
XET NPHBECTH K PACCTPOHCTBY LEHTPANbHOH HEPBHOM CHCTEMEL M pa3-
JIMYHBIM OOJIE3HAM CePISYHO-COCYAHMCTON CHCTEMB! (THNEPTOHHUS H
IOp.), BEIXAaTEAbHBIX NyTel, Xeles BHYTPeHHeH ceKpellHM W XeNyaka
(s3BeHHag Gone3HL K Ap.), KOTOPHE BO3HUKAIOT B peayibrarte obiero
HepPBHOIO HANIPAXeHMS!, BLI3BAHHOTO BO3ACHCTBHEM LIyMa.

YenoBeK CHABIINAT 3BYK € 4acTOTOH KoReGaHWM B AMana3oHe
20...12000 T'u. JIerde Bcero uenoseyeCcKU opraHu3M TTEPEHOCHT LIIYM
Hu3Ko# wacroTh (Mo 300 '), xyke — HIVMBI cpeflHeil YAaCTOTH
(300...800 T} 1 TAXero NepeHOCHT IIYMB! BHICOKOH 4acToTH (Dosce
600 Fu). Mudpassyk (vacrora Huxe 20 ') n yneTpassyk (YacTora
polire 12 kI'u) yemosexk He cnelHT. OOHAKO TIPH JUTHTEEBHOM BO3-
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JNeHCTBMM YNBTPA3BYK BHI3BIBAET OOilee HEAOMOTAHHE M TONOBOKDY-
KeHUe, 3 HHOPAIBYK — MHOTWE HepBHEIE 3a00NeBaHMA.

1TyM, oxasnipas BpeAHOE BIMSHAE Ha YEOBEKA, TIPUBOIMT He TOMNb-
KO K PA3BHTHIO PA3NMMHBIX 3a00EBaHMIA, HO M COKPAILAET €TI0 XKU3HE.
Tax, 1IyMOBOE «3arpA3HeHUE» OKPYXaroiHell ¢pelbl B GONBIIHX TOPO-~
Jax COKpallaeT MpOLC/DKMTENBHOCTE XXKHIHY YeNoBeka Ha 8§ — 10 xer.

IIym xapaxTepusyerca YpOBHEM TPOMKOCTH, BHIPAXEHHON B -
uubenax (pBA). IllyM cunraeTcs BpelHBLIM HANS YENOBEKA, €CIH 3TOT
ypoBeHs npesbiiiaer 40 nBA, Tax, yposeus uiyMa 85 aBA denosex
NEpPeHOCHT MyuuTensHo, npk 100 1BA ¥ BbllHe y4amanTCsa AsIXaHe
¥ OHeHHe cepalla, TIOBHINASTCA KPOBAHOE JABJICHHE, HIMEHAETCS CO-
CTAB KPOBU W HAPYIIAETCA JEATEBHOCT MO3Ta, 8 YPOBEHB IIIYMi CBBI-
ute 120 aBA Tpasmupyer Mo3r, [IpUHATO CUMTATH, 4TO JIOBLIIIEHHE
YPOBHS 1IyMa Ha 1 gBA BBI3BIBAET CHHXKEHUE NIPOU3BONMICIBHOCTH
Tpvaa Ha 1 %.

VICTOYHMKH IIyMa MHOIOYMCTEHHM M pa3HooOpasHbl, OCHOBHBIM
Cpeny HUX SABNAETCS TPAHCHOPT (ARTOMOGHUABHEIN, pelbCOBEIR i BO3-
OylrHeIRY, KoTopei cospaeT 60... 80 % Beex UIYMOE, NPOHMKAOINX B
NOMELISHUS JOMOB.

Hig cpaBHeHHA HMXe NPUBEASHB! YCPEHHEHHBIE YPOBHH ILyMA,
IB A, coznapaeMble PasIMYHBIMH BUIZMU TPAaHCIIOPTA:

JIErKOBEIE ABTOMODHIIH ..ovvererveririnrinrienriosnreesencinnens .80
ABTOOYCBL ..vceieieieiiniiesianse s rrrsensarraressssasssbsassnnsasas ...85
I'py30BBIE ABTOMODMIH .vvvevvevrenrrenerecesriesnnersnnssnsesns .90
MOTOPHBIE JIOAKM ., eeeceeceeceene .95
BrexTponoe3na METPOTIONUTEHA ... .95
MOTOLMIOIET eveieienseniereecnicsnninne .95
Kene3HONOPOXHEIE TT0E344 ..... . 100
CAMOJMETB ouceievvviciaieerineriniassrsssaresiresrsnssinssnesnsasans .. 130

YpoBeHs LIIyMa aBTOMOOWIEH MOXET CYILECTBEHHO MU3MEHATLCSA B
33BHCHMOCTH OT THIia IBUTATeAA M peXiHMa ero paboTsl, CKOPOCTH H
peXiMa MBIDKeHWH, TEXHUUYECKOTO COCTOSHHUHA ABTOMOOHNA U pAia
ApYTUX haKTOPOB.

ABTOMOBOWIH paaIM4alOTCE 110 YPOBHIO IyMa. CaMBle LIYMHBIE —
IPY30BBIE aBTOMOOMNH, CAMBIE «THXHE» — JIETKOBBIE, 4 aBTOBYCH —
CpEeEHEITYMHEIE.

HekeHne aBTOMOGIIIEH CONPOBOXAACTCA BHCIIAMM W BHYTPEH-
HHUM LIyMOM. BHEIUHHI LWiyM CO3MAeTCA B OKPYXAWILUSH cpeae U Cllbi-
LIeH Ha YHLAX 1 B foMax. OH OKa3kBaeT OTPHLATEIRHOE BO3REHCTRIE
Ha OKpYXaoLyIo cpeiy. BHYTpeHHUI 1IYM BO3HHKAET BHYTPH CANOHA
(kabHHE) apToMoOHEs. OH CHHXaeT XoM(popTabelbHOCTE e34B K ITO-
BLILIAET YTOMIISEMOCTD NACCAXKUPOB H BOIUTEN.

OCHOBHBIMH UCTOUHMKAMH 1ITYMA BO BpeMsT ABIKEHUST aBTOMOOM -
JIST SIBNSIOTCSA JBUTATENE, MEXaHH3MBI TPAHCMHMCCHH H IIIMHEL. YPOBEHbD
1IyMa MOXET NMOBBIIATLCH TIPH YBENMYEHUH CPOKA JKCIJIyataliue K
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‘TipoGera aBTOMOOHIS, YTO COYCHOBNEHO 3KCIUIYAaTAIIMOHHBIM H3IHO-

COM IeTaNell TBUraTels, TPAHCMHCCHH W APYTHX CHCTEM W arperaros.

Haunbonee CHILHBIH LEYM BO3HHMKAET INPK MHTEHCHBHOM DAIrOHe
apTomoOung Ha I1 u I1I nepexavax. OcHOBHBEIM MCTOUHWKOM llIyMa Ha
apTOMOOINIE MOXET OLITEH TA WM WHAS YaCTh M0 KOHCTPYKLHMA B 3aBU-
CHMOCTH OT CKOPCCTH ABMXKEHHSA H HArpy3Ku# Ha apTomobuie. Hanpu-
Mep, pH ckopoct 70.., 80 kM/u 1 MOAHOK Harpy3Ke OCHOBHEIM HC-
TOYHUKOM 1IyMa CIYKHT JBMTATelh, & TIpH GoJbIIe CKOPOCTH IBH-
KEHHUA — LIMHBL

[IpyyyHAME BO3HUKHOBEHMS IIIYM& IFEH ABAAIOTCS HIEPOXOBATOCTD
IOPCTH K €€ KpPYIHHIE HEPOBHOCTH, TPEHKE MEXITY AOpPOrolt # Tpo-
TEKTOPOM 1IHH (BM3C [IPH TOPMOXEHHH M IICBOPOTE), TPEHHE IIHH O
BO3AYX, THII PHCYHKA OPOTEKTOPA, HAIHYME BO3JYXa B YIIyDIeHHSIX
NpPOTexTopa (IPH CONPHKOCHOBEHWH ¢ HOPOrOi BOIMYX BEIXOAMT H3
HUX ¢ XapakTepHHIM CBHCTOM), BONA HA MOPOXHOM ITOKPBHITHH H €€
nepeMelleHHe OTHOCHUTENBHO TpoTeKtopa, aucbanane ¥ OMeHHe KO-
Je¢ ¥ 0CODEHHO H3HOLIECHHOCTE BPOTEXTOpA.

YpoBeHE 1lyMa BO MHOIOM 3aBMCHT OT TEXHHMYECKOTO COCTOSHHA
aBTOMODNNAS, €70 CHCTEM M MeXxaHH3MOB. Tl0JHOCTSIO MCIIPAaBHBIH aB-
TOMOGWNH CO3AAST MEHBIIE 1IyMa.

IITynm aBTOMOOM/IEH HOPMHPOBAH, B COOTBETCTBHM ¢ LGPaBHIaMHK
Esponeiickoit skoHoMHueckod komucchr OOH mMakcHManbHo 40-
TYCTHMEE YPOBEHS LITYMA JETA TETKOBBIX aBTOMODIICH cocTawsieT 80 sB A,
U1 aBTOOYCOB B 3aBUCHMOCTH OT BMECTMMOCTH — 81...85 BB A ¥
IPY30BBIX aBTOMOGHACH B 3aBHCHMOCTH OT MX Macchl — 81...88 aBA.

14.6. Mepsl o CHUXEHWID YPOEHA WyMa

CHIXeHHE VPOBHSA IITyMa, CO3JABAEMOTO ABTOMOOWIAMM, MOXET
OBITh IOCTHTHYTO MTYTeM YCOBEPUIEHCTBOBAHUS KOHCTPYKIIMH aBTOMO-
OUIIg, eT0 CUCTEM M MEXaHU3MOB. B NepByio ouepensb 5TO OTHOCHTCH K
JBUCATEIIO.

CHIDKEHHIO YPOBHS LIYMa ABUTAaTeseil CTioCOGCTBYIOT:

» COBEPUICHCTBOBAHKME CHCTEM BIIVCKa ropiovelt cmecH (Bo3nyxa) U
BRITTYCKa OTpaboTaBUIMX ra3oB. [MYIHHTENH BAYCKAa, KOHCTPYKTHBHO
O0BEAMHEHHRBIE ¢ BO3AYIUHBIMH (HALTPAMH, 3HAYUTICIBHO CHIDKAIOT
VPOBEHDB Hfyma BIyeKa. Tak, ypoBeHb HE3alJIVHIEHHOTO LIYMa BIYCKa
moctrraet 120...122 aB A, 2 ripy HCNIOALIOBAHUM ITYIUHTCAEH OH CHH-
xaetcs Ha 30...35 nb A. HeobGxonuMo npHMeHe e BRICOKOMDGheKTHB-
HBIX TAYIINTENEH BBITYCKA OTpadoTapllinX raios, obHIHI 06heM KOTo-
PbiX AOJLKEH OBITH paBeH 4—8 oObeMaM LWAMHAPOB ABUTATeNd, Tak
KaK HeaarnyLleHHBIE YpOBeHD [UYMa BHIITVCKa cocTasser 125... 126 nBA;

» YCTAHOBKA Ha ABUraTeRe CrielIHanbHbIX 3BYKOHEHIPOHHHAEMBIX YC-
TPOHCTB (Karcyi}, He CONPHKACAIOIIMXCH C NBUTATENEM,

» WCIONB30OBAHHE ANA HKBUTATENCH APYTMX BHAOB TOTUIMEBA,
obecrieunsaloux 0ofee NaagHBA pabounit ripotece. Tak, ABUraTesb,
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paGoTalolINil Ha ra3oBoM TOIEHBE, CO3MAET IIIVM, YPOBEHE KOTOPOTO
Ha 7...8 1B A HHuXe, YeM Y OCH3IMHOBOTO ABHUraTeNs aHANOTMYHOM
MOHLEJTH,

» IpUMEHEHNE UIA EBUTATeREH 60see COBEPIUEHHBIX KORCTPYKITHE
BEHTWIATOPOB, CO30AIOUINX BHEIIHWI LUyM B HHaNa3loHe 4acToT
300...600 T

CHUXEHHE YPOBHA 1ITyMa MOXET OLIThE TAKXKE JOCTHFEYTO HCIIONE-
30BaHMeM LIS aBTOMOOUTS Gonee 3p(DeKTHBHEIX IIYMONU3OIHPYIGIINX
M LIYMOITOTJIOLIZIOIINX MATEPHATOR,

14.7. Bnusuune pasznuydHbiX HakTopoB HA 3KONOMMYHOCTDL
aBpTomMoBunsa

DKOJOTMIHOCTE aBTOMOBUAA HEPa3pKBHO CBA3aHA C €T TOIHEB-
HOM 3KOHOMHYHOCTBIO. YeM MeHbIIe aBTOMOOHAD PACcXOAYET TOMINBa
TIpH BRIMTOJHEHNN TpaHCTIOPTHOI pabGoThi, TeM He3HAUHWTEJAbHEE BHI-
Spoc oTpabOTaBIIHMX Fa30B M TOKCHYHEIX BEIIECTB, a TAKKe Bpel|, Ha-
HOCHMBII okpyXawoleil cpeze. B ¢Ba3n ¢ 3THM MHorHe (GaKTOPE!, BIH-
AI0IHe HA TOTUTHBHYIO SKOHOMUYHOCTE ABTOMOOSAA, CKA3LIBAIOTCA #
Ha eTo IKONOTHYHOCTH.

PaccMoTpHM BIMSIHNE KOBCTPYKTHBHEIX H 3KCILTYATAIMOHHEIX (hak-
TOPOB Ha 3KOJOFMYHOCTE ABTOMOOHIIS.

Tun asprarend. 1o TOKCHYHOCTH 0TpaGOTABIIMX Ta30B Baubonee
SKONOTHYHBIMH SIBASIOTCS TBUFATENH, paboTaloHe Ha CXKATHIX M CXKI-
WEHHBIX razax. B orpaboTaBIIMX Tazax 3THX JABUTATEJCH COMEpXKHUTCS
MeHBLUe B cperHeM B 4,5 pasa okcua yrlepoga, B 1,6 pasa — okcHIOB
asota ¥ B 1,3 paza — yIVIeBOAOPOHOR 10 CPaBHEHHUIO ¢ GEH3UHOBBIMHI
ABUTATEIAMH,

Ju3end mo TOKCHYHOCTH TakekKe 3KON0THUHee 0eH3MHOBEIX ABUIa-
Tenelt. B 1x oTpaboTaBiuX TasaX colepKUTCS MeHblle OKCHAA YIIEpORa
B 30 pa3, okcunor aszota — B 1,3 pasa u yraeronoponos — B 10 pas,
OFHAKO B 6 pai GORLIIE CAXH.

IMo ¥pOBHIO CO3BABAEMOTO 1IYMA FA30BEIE i HeHAWHOBLIE JBUTATE-
JIN §ONee 3KONOFMYHEI, YeM HH3eIH.

TexHnyeckoe COCTOSHHE ABHrarTedf. [IONHOCTHIO TeXHHYECKH HC-
ITpaBHLIA ABUTATENL PACXOAYET MeHBille TOIDTHBA W, CNEJ0BATEIBHO,
MCHEILLE 3arpA3HACT OKpYXawiilyioo cpeay. Tax, HanmpuMmep, MOIIEp-
XKaHue AU3C/IS B TEXHU4ECKH HMCIIPAaBHOM COCTOSHHHM [T03BOJISET CHH-
3UTh OBGIIUHA BHIOPOC AMEBATHIX BEWIECTE B cpelHeM Ha 35 % u 3Hauu-
TENBHO YMEHBIEHTD eT0 RRIMIICHHE.

YXyAuIeHHE TEXHIHYECKOTO COCTOSHNA JBHFATENS ¥ CHCTEM €10 06-
CITYXUBAHUA (ITHTAHUA, 3LKUFAHWUS W AD.) NPUBOIUT K CHHXEHUIO
SKOJTOTHYHOCTH apToMotuns. HampymMep, Npu HApyILEHAH PeryTdpoBKH
pafoTe KapOropaTopa Ha XOXOCTOM XOHOY BEIGPOC OKCHHZ YIIEpoIa
yBeJIMUKBaeTest 3 2— 3 paza, yIIeBOIOPOLOB — B 2— 2,5 pasa # anbae-
rufos — B 1,5 pasa.
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BeuTHasuus Kaprepa ABHraTend. SIIOBUTHIE BEIIECTBa, BHIOpachl-
BaeMEIe aBTOMOCHIISIMY B OKPYXAKMHYIO CPelly, — 2T0 0TpaboTaBIlve
rass {65 %), kapTepHbie razs (20 %), cocTodnye N3 TOpIOUeil cMecH
¥ ITPORYKTOB CIOpaHNg, ¥ maphl TONENBA (15 %). B CBA3M ¢ 3THM CHC-
TeMa BEHTHNAALMH KapTepa OBHraTens ¥ e¢ THT CYHICCTBeHEO BAMSIOT
H4 3KOJIOTHYHOCTE aBTOMOOIIA,

ABTOMOOHIHA € 3aKpPEITCH (2aMKHYTOM) CHCTEMOH BEHTIWISITAH
XapTepa JABWTATeNs GoJyiee 3KCIAOTHYHBL, 4YeM ¢ OTKphIToMH. IIpH Hc-
MMONB30BRHKE OTKPHITOM CHCTEMSBI BEHTHIAIIKM KAapTepHbIC Ta3bl Bhi-
OpachIBaIOTCA HEMOCPEACTBEHHO B OKPYXKAIOIIAI BO3EYX, TOrIA Kax B
caydde TIpMMEHEHHS 3aKDBITOM CHCTeMEBl XapTepHBle Ta3bl 34 CUET Ba-
KYyMa BO BITYCKHOM TPyGOTIPOBOIE ABHTATENS TPUHYIHUTENBEHO HATIPAB-
HAIOTCA B UBMUHAPE HBUCATERS Ha JoropaHue. B pesynsTaTe npeloT-
BpalLaeTcd NONANAHHe KapTEPHLIX ra3os B CaMIOHb! KY30BOEB JIETKOBHIX
aBToMO0HeH K aBTOOYCOR, KAOUHLI TPY3OBEIX ABTOMOOUIIEH U YMEHE-
1IiaeTCs BRIOPOC SAOBATHIX BEWIECTE B OKPYKAOIIIYIO CPEY, B TOM YHCTTE
yrreBomopoaoB, Ha 25...30 %. [Ipu 2ToM cogepkaHue OKCHIOB YTe-
pola ¥ a30Ta He YBeXUYHBASTCH,

Tonnueo. CopT TOMANBA ¥ TIPUCANKH K HEMY CYIIECTBEHHO BIIUA-
10T Ha TOKCHYHOCTE OTPAabOTABIIHX TA30B H SKOTOTHYHOCTE ABTOMO-
6und.

ITpuMeHeHe GEH3MHA ¢ MEHBILINM OKTAHOBHIM YHCIIOM TIO CpaB-
HEHHIO C PEKOMEHIYEMEIM 3aBOJIOM —- H3TOTOBHUTENEM aBTOMOOWIA
NIPHBOANT K Gosiee CHILHOMY 3arpsI3HeHEK Bo3ayxa. [Ipu vcnons3oBa-
HHK OYeHb AJOBMTHIX STHIMPOBAHHEIX OeH3MHOB oTpaloTaBIlHe ra3el
COAEPKAT HauboJiblllee KOXHYECTBO TOKCHYHBIX BELIECTB, OCOOESHHO
CBUHIIA ¥ ero coeguHeHui. [ToaToMy B HacToslIee BpeMs HCIIGAB30Ba-
HUe 3TUREPOBAHHBIX OEH3HHOB, B COCTAB KOTOPHIX BXOAUT B KaYECTEE
AaHTHIETOHATOPA SIROBUTHIK TeTPAITWICBHHEI, 3anpetneHo. MiMeloTcs
Ipyrile, MeHee SI0BUTHE aHTHISTOHATOPEL. HanpuMep, aHTHICTOH:-
TOp, CO3MAHHBIN HA MapTaHUEBoOH OCHoBe, B 50 pa3 MerHee TOKCHYEH,
4eM TETPasTHICBUEELL

JH3enpHOe TOMRUBO ¢ TIOBBIIIEHHEIM LIETAHOBRIM HUCITOM {Golice
45) olecrieyxBaeT yMeHsllleHEe BRIOpoca ¢ oTpabOTABLIKMU TasaMi
YTTICEOAOPOAOR H OKCHIOB a30Ta, 4 Takke OoNee MATKYIO U GeclliyM-
HyI0 paboTy IBUTraTeNs.

TazoolpasHoe TOIMHBO (MeTaH, TEXHWUECKMI OyTaH, CMech Ipo-
nmaHa ¢ OyraHoM H ap.) GOnee IKONOTHYHO, YeM OEH3WHE H JAN3eJh-
HOE TOTLUTHBO,

Heiitpasmzaropsi, [TpuMeHeHre HeHTPanu3aToPOB B CHCTEME BHI-
TycKa oTpaboTaBLUIKX TA30B MO3BONGET [IPESBPAILATE SIOBUTEIE BEIIC-
CTBa B IIPOOYKTE], KOTOPEIE HE OKA3BIBAIOT BPEOTHOTO BIUSHHA Ha OK-
pYXawllyw cpeny. Tak, HaNpBEMep, HelTpaanu3aTopel, COIepXanile B
KayecTBe KATANH3ATOPOR OKCHABI MEIV, XpOMa, HUKENS, MApPTraHila K
Ap., 3HAYUTENBHO CHHXAIOT TOKCHUHOCTL OTpaboTaBIIKX TazoB IIO
OKCHEAM YIVIEpOoIa, a TAKKE VEIEBOAOPOAaM,
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Pexcum asikenssa. TOKCMMHOCTE OTpabOTABHIMX T230B BO MHOTOM
3aBHCHUT OT PeXXKMA ABIDKCHHAST aBTOMOGIIS. BORBLUIE BCero SLOBUTHIX
BelISCTR aBRTOMOGHIE BEIOPACHIBACT B BO3AYX IMPH TPOTAHKY ¢ MeCTa H
TOPMOXEHHH.

pu paBHOMEPHOM LBILKCHHMH, H2 KOTOpOe B YCIOBHSX TOpDOAR
NMPUXOOUTCH OKONGO 20 % BpeMeHU paBoTH aBTOMOBWNS, 3aTpI3HeBMe
OKPYXAIoIIeH CPefisl 0TpaboTABIIMMHU TA3aMH HaHMEHee 3HAUNTENBHO.
OmHako B 3T0M clIyvae B oTpaGoTaBLUMX ra3ax COAEPXHUTCS HaubOoNb-
wee KONUYeCTBO OKCHOOB a30Ta, 00BeM KOTODPBIX M0 CPABHEHHK C
PEKMMOM XOJIOCTOTO XOfa BO3pacTaeT B cpedHeM B 32 paza.

[Tpu TopMoOXeHUM aBTOMOOHIS ABUTATENIeM COACPXAHUE aNbIeTH-
0B B OTpabOTABIINK rajaX yBejunpaercd B 10 paa.

ITpu pasroHe, ob1ag NPOAOTKUTENLHOCTE KOTOPOTG B YCHOBHIX
ropoga cocTaBmAeT 40 % BpeMeHHW LBHXEHHS aBTOMOOWIA, TOXCHY-
HOCTh OTPaGOTABIIMX TAa30B BO3PACTAET, 4 TIPH ABHXKEHHU B PEXHME
PA3TOH — HAKAT KONWYECTBO BHOpACHIBAEMBIX SNOBUTBIX BELIECTE TIPH
BHINTYCKe MOXKET GbITh MEHbIIE HITH GONbIIe, YeM TIPH YCTAHOBHBIIIEM -
¢Sl ABMKEHNH ABTOMOGILIA.

Keampurauns soaurens. 11pu paGoTe B OTUHAKOBBIX YCTOBHAX {THTT
JOpOFH, ABTOMOOHNA H T.II.) Y BOOUTeNel paiHoi XBannduxaiuu
Pa3HKIA B pACX0fe TOIUTHBA aBToMoGHIeM cocTapaseT 20 %. Cregosa-
TENEHO, 00Jiee OMBITHBIE H KBAUTNGHLHPOBAHHBIE BOTUTEH, HCIIONE-
3yS pall{OHAJNIBHEIE NPHEMB! BOXICHWs, HOOHBAIOTCSE CHIDKEHHA He
TOJIBKO pacXofia TOIUIHBA, HO M TOKCHYHOCTH 0TpaloTaBIUMX TazoB,
YAVYLIas [IpH 3TOM 3KOJIOTHMYHOCT: aBTOMOOKIEIH.

KOHTpORBHbIE BONPOCHI

1. YT0 03Ha4aET SKOAOTHYHOCTh ABTOMOOIIIA?

2. Kakumy BemiecTBamMi aBTOMOGHIIM 3ATDAIHAIOT OKPYXKIOILYIC cpeny?

3. Kakue asuratenu (6eH3IWHOBRIE, AM3ENY #IM padoTaoliHe HA ra3ood-
pPa3HOM TOIUIHBE) GoNiee SKOMOTMYHEl 10 TOKCHYHOCTH 0TpaboTaBIiliMX rasos
K YPOBHIO LymMa?

4. Kakumy criocofaMy MOXHO YMEHLIIHTE TOKCHYHOCTE OTpabOTaBlUIMX
rasop asToMoOMIA?

5. C Kako# LEabo H [Ne HA aBTOMODHIIAX YCTAHABIKEBAIOT KaTAMTMTHYECKHE
HeHTpain3aTophi?

6. KakoBH cHOCOOH TOHIKEHHA YPOBHA IIYMA, CO3EABAEMOT0 aBTOMOBHK-
naMu?

7. Kaxue GakTophl OKa3bIBAIOT BAHAHNE Ha 3KOJIOTHYHOCTE aBTOMOOH AR
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