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OCHOBbBI TEOPUU ABTOMOBWNJIA

I'/TABA 1

OBIIASA TUHAMHUKA ABTOMOBWJISA

HpI/IBCI[eHBI 3aga4M II0 OCHOBHBIM KHHEMATHYCCKMM W JHHAMHYCCKHM

COOTHOUICHHSIM, XapaKTEPHBIM JUI aBTOMOOHICH.

IIpn pemieHnn 3a7ad MOXXKHO HCIONB30BATH CIIEAYIOIIUE YPABHCHUS H

COOTHOIIICHUS (IPUHATHIE 0003HAUCHNUS PUBEICHBI HIDKE):

rue

rac

Benymuit MOMEHT, OABOAUMBIH K KosiecaM, Hwm:

M, =M, i, -n,,. (1.1)
Kpyrsmuit MOMEHT ABUTaTENs:
N
M, =—2-10% 1.2)
(4
KacaTenpHas cuia Tsru:
M,
P=—. (1.3)
i
Teoperuyeckas CKOPOCTb aBTOMOOWIISA, M/C:
-,
V, =— ) (1.4)
7
=1, (1.5)
ITorepu ot OykcoBaHUS Kojec:
vV, -V
o =—" . (1.6)
Vs
Cua conpOoTHBIICHUS KAUYSHHIO:
P, =f-G-.cose, 1.7
G =m.qg. (1.8)
N, =0,001P, -V. (L.9)
Cuuia conpoTHBIIEHUS IOABEMY:
B, =G-sinca. (1.10)

MOIIIHOCTL, 3aTpavyrBaeMas Ha MMPECOJOJICHNUE COITPOTUBJICHUS NTOABEMY:
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N, =0,001R, -V. (1.11)

Cunma ¥ MOIIHOCTh, 3aTPayMBacMble Ha IPEOJOJICHHE COMPOTHBICHHUS
BO3IyXa:

P =k-p-F-V? (1.12)
N, =0,001P, -V. (1.13)
Cuna u MOIIHOCTBb, 3aTpavyvBacMbI€ Ha IPCOJOJICHHUC COMNPOTHUBJIICHUL

pa3roHy aBTOMOOMIIS:

P =6, — ] (1.14)

N; =0,001P; -V. (1.15)

Koa¢punnent conpoTuBneHns: KadeHUIO:

f, = 0’863’/l:>-§;—-n|32' (1.16)

KoaddumneHT cyMMapHOTO JOPOKHOTO COMPOTUBICHUS:
w = f.cosa+sina. (1.17)

D¢ dekTrBHAS MOIIHOCTD U MOII[HOCTh, Pa3BUBacMasi Ha BEYIIUX KoJecax
aBTOMOOMIIS:

M. o
N = L’ 118
% 1000 (1.18)
M, o
N, =—K k- 1.19
<1000 (1.19)
P, -V
(=, (1.20)
1000
me  w=21 o =F N (1.21: 1.22)
30 30

[IpunsaTEIE 06003HAYEHUS:

Nw — Mexannyeckuit KI1/] tpancmuccuu;

ir — IePeIaTOYHOE YHCIIO TPAHCMHUCCHH;

io — mepeaToOuHOE YMCIIO TNIABHOH MepeaadH;

ix — IepeaTouHOe YHCI0 KOPOOKH Tiepeiay;

I'« — pabounii paanyc KadyeHHs KoJieca, M HIIH MM;

N — 9acTOTa BPAILEHHUs KOJIEHYATOro Baja JABUIaTes, MUH L

V: — TeopeTndeckasi CKOPOCTh IBM)KEHHUS] aBTOMOOMIISL, KM/Y HITH M/C;



V — CKOpOCTh ABHXKCHHUSI aBTOMOOWIIS, KM/ UITH M/C;

f — ko3 uUIHEeHT CONPOTUBIICHUS KAYSCHUIO aBTOMOOHJIS;

G — cwita Tspkectn aBTomooumis, H;

M — mMacca aBTOMOOUJIS, KT

oL - YToJl MoIbeMa MU YKJIOHA, TPajayc;

Ps, Pn, Pw, Pju Nf, Ni, Nw, Nj - cHIIBI 1 MOIIHOCTH CONPOTHBIICHUS
Ka4yeHHIO, T0IbeMa, BO3/lyXa, pa3roHa aBTOMOOUIIsSI cOOTBeTCTBeHHO, H 1 KBT;

kw — K09 puIeHT 06TEKAEMOCTH;

p - IIIOTHOCTh BO3AyXa, p = 1,293 kr/m®;

F — momans 106080l HOBEPXHOCTH, M,

0 - KO3 GUIMEHT ydeTa BpaIaoInXcs Macc;

j — ycxopenue, m/c?;

L — npozxosibHast 6a3a aBTOMOOHIIS, M MJIA MM.

1.1 OmpemenuTh BEMUYUHY KpYTALIETO MOMEHTa NpPH ABIKCHUH
aBromoOmist 3UJ1-431410 Ha Tpetseit mepemade. Mexanndeckuit KITJ] xopoOku
nepenad paseH 0,94, rnaBHoil nepenauu 0,96.

1.2  Omnpenenutd KacaTeNbHYIO CHITy TATH apToMoOmnst 3MJ1-431410 mpu
JBUKEHUM Ha mepBo u maTod nepenadax. Mexanndeckuit KIIJ Tpancmuccuu
MpUHATH paBHBIM 0,93.

1.3  AsromoOmnp 3UJI-431410 mBMXkKeTCsA MO MIOCCE CO CKOPOCTBIO 60
KM/4 Ha MATOM mepenaye Mpyu HOMHHAJIBHON MOIIHOCTH jaBuratess. Onpenenurs
KacaTeJIbHYIO CHITy TATH, eciau Mexanuueckuit KI1J] tpancmuccuu pasen 0,93.

14  AsromoOmib 'A3-53A nBuxeTcsl Ha TpeThell mepenade, BeAylIUi
MoMmeHT M, Ha omHOM Bemymiem konece paBeH 2000 H-m. Haiitm MomHOCTH
JBUTaTels, €U BeAyIHe KOJeca BpallaloTes ¢ 4yacToToi 95 munL.

1.5 Paccuurath ckopocTh aBrKeHus1 aBToMoomis ['A3-3307 na nepBoi,
BTOPOM, TpETbEl, YETBEPTOM Iepenadax IIPU 4YacTOTE BPALICHHS KOJIEHYATOIO
Baia 3000 mun.

1.6  VYkasarp, Kak M3MEHUTCA MOIIHOCTb, HEOOXoAWMas s
TIPEOJIOJIEHHS] CONIPOTUBIICHHS BO3/1yXa, IIPH YBEIWYEHHH CKOPOCTH aBTOMOOWIIS C
50 1o 63 xMm/4 u co ckopoctu 50 g0 100 Km/4.

1.7  Omnpenenuts MOIIHOCTB, pacxoxyeMyr asromobmiem 3MJ1-431410,
MIPU JBUXKEHUHM €r0 C IMOCTOSHHOW CKOpOCThI0 40 KM/4 MO YYacTKy JOPOTH C
HOABEMOM oL, paBHbIM 1%, 1 K03 Puimrentom conpotusienus kadenuro f = 0,025.

[Monnas macca aBromobmist G cocrasiser 8100 kr, koahduuneHT 06TEKAEMOCTH
kw = 0,475.



1.8  Onpepenuth  cuily  CONPOTHBIICHHMS ~ Ka4€HHIO  ITOJIHOCTBIO
3arpyxenHoro asromoomis ['A3-3307 npu ABMXEHHMH €ro Ha MOJBEM O, PABHBIN
14% no cyxoif TpyHTOBOW JOpoOre, XapakTepusyemoil Kod(QQUIHUEHTOM
conporusienus kauenuio f = 0,025.

1.9 PaccuuraTh CHiIy CONPOTHBIICHHS BO3AyXa IBHXKCHUIO aBTOMOOWIIS
31J1-431410 Ha ueTBepTOl Iepepade NMpH YacTOTE BpallleHHUs KOJEHYATOro Baja
2000 u 3000 munt. Kospduuuent obrekaemocty Ky NpuHATHL paBHbIM 0,5.

1.10 Cuna conpoTuBICHHS KadeHHIO Pf TIONHOCTBIO HArpyXCHHOTO
aBroMoOmirst 31J1-431410 Ha ropu30oHTAIEHOM y4acTke ImyTH coctasisier 1900 H.
Uemy paBeH K03 GHUIHUCHT CONPOTHBICHUs KaueHuo f?

1.11 TloxmcumTaTh MOITHOCTH, KOTOPYIO pacxoayet aBTomoomins ['A3-3307
NpU JABWKEHHHM C IOJHOM 3arpy3kodl € MOCTOSHHOW ckopocThio 50 KM/4 1O
TOPU30OHTAILHOMY  YYacTKy JIOPOTH, XapakTepusyemoil  Kod(h¢uuueHToM
conporusienus kauenuio f= 0,002 u koaddurmenrom obrekaemoctu Ky = 0,515.

1.12 AsromoOunp I'A3-3307 pBukeTcss C TONHOW 3arpy3koil
paBHOMEPHOH  CKOPOCTBIO 10  TOPH30HTAJLHOMY  Y4YacTKy  JOpOTH,
xapaktepusyeMoit koddduienToM conpoTusieHus kauenuro f, pasubim 0,025.
Haiiti, kak M3MEHHTCSI CKOPOCTH aBTOMOOWIIS, €CIM CHia TSrH Py Ha Bemymiux
Kosecax Bozpacrtaet ¢ 2590 no 2890 H.

1.13 OmnpenennuTh MaKCUMAaJIbHYIO TATOBYIO CHITy, MOIITHOCTh Ha KoOJecax,
CKOPOCTB, KOTOPYIO Pa3BHBACT aBTOMOOMIIb, IBUTasICh M0 BIAXHOW T'PYHTOBOH
nopore (¢ = 0,3) Ha mpsMOI mepenade, €CIM MEPENaTOYHOE YHUCIO TJIABHOH
nepepaun  6,45; KIIJ Tpancmuccun ng, = 0,85. Harpyska Ha 3aaHUi MOCT paBHa
58750 H, pasmep muH 260-508. CMOXeT T1 aBTOMOOWIIb B 3aJaHHBIX YCIOBHUSX
peann3oBaTh MAaKCUMaJbHYIO TATOBylo cwiy? [lpu pemieHuH ucronb3yiTe
BHEIITHIOI0 CKOPOCTHYIO XapaKTepPHCTHKY (cM. pucyHOk 1.1.).

Hano: @ = 0,3; ix = 1,0; inn = 6,45; 1w = 0,85; Q2 =53750 H; B = 260 mm; d
=508 Mm.

Omnpenenuts V, N, Nt max, Pr max.



!

4

[ 45
Joo

y of
o0 oo 1500 29 ASd  4Seo = /7min

Pucynox 1.1. BHemHss CKOpPOCTHAs XapaKTEPUCTHKA aBTOMOOHMIHHOTO
JBUTATEIS

1.14. Ha CcKONBKO TIPOIEHTOB YMEHBIIHUTCS CKOPOCTH JBIDKCHHUS
ABTOMOOWIISA, €CJTH MOTepH 0T OykcoBanus & Bo3pacTyT ¢ 0,02 mo 0,127

1.15. AromoOmnb ['A3-53A mBmkeTcs Ha BTOPOH mepemade ¢ 4acTOTOH
BpalleHus KosieHyatoro Baia N = 3000 MuH L. Onpenenutb, KaK HM3MEHUTCS
CKOpPOCTB JABIKCHHS aBTOMOOWMIIS TIpH yBenmdeHnu OykcoBanus o ¢ 0,05 no 0,15.

1.16. Onpenenutb Ha CKOJBKO TIIPOLEHTOB YMEHBIIUTCS CKOPOCTH
IBIDKeHUs aBToMoOmist. [IpuHaTh yemoBus 3amaqu 1.11.

I''IABA 2

YCTOMYUBOCTH ABTOMOBW.ISA

B HaHHOﬁ TJIaBC HpI/IBeI[eHLI 3aga4yu 110 aHaHI/I3y yCTOﬁqHBOCTH,
BO3MOXHOCTHU ABUXKCHUA aBTOMO6I/IHﬂ 10 yCHOBI/HO CHCIIJICHHUS KOJIEC C HO‘IBOI‘/‘I "
OHpeﬂeHeHI/HO KOOpﬂI/IHaT ueHTpa TAKCCTU. HpI/I peIHCHI/H/I 3aaa4 peKOMeHﬂyCTCﬂ
HCIOIIb30BAaTh CIIEIYIOMIUE (POPMYJIBL:

HpeﬂeHLHLII?'I erH InoabeMa aBTOM06I/IJI$I-TSIra'{a:

t G-a 21
9% =G h 16 .n @)
ym np kp




[IpenenbHblld yroa mnogbema, NPEOAOTICBAEMbIH MAaIIMHOW C 3aJHUM
BEYILIUM MOCTOM I10 YCJIOBHSIM CLEIUICHUs C JOPOTOii:

(L-a)p,

g, =
9a, L-¢, -h,

2.2)

Co Bcemu BEAYIINMHA KOJIECAMU:

9o, <@, (2.3)
Hpeuem,ﬂmﬁ yroia noabema, npeouoneBaeMHﬁ aBTOMOOUJIEM-TATAYOM I10
YCJIOBUAM CLCIJICHUS C I[OpOFOﬁ 1 3aJHUM BCAYUIUM MOCTOM:

(L-a, -G

9a, = (2.4)
?
G(L-¢, -h,)+G,(L-¢, h,)
MAIIMHON CO BCEMH BEIYIIMMHU KOJIECAMHU:
G-p
tgar, = —— (25)
G+G,,
YciioBre HEBO3MOKHOCTHU TTONEPEYHOTO CHOT3aHU aBTOMOOMIIS:
_ﬂ < t <
- (Dcu ' gﬂn - q)m (26)
2h,,
[TpononbHas 1 BepTHKANbHAs KOOPAUHATHI IEHTPA TKECTH:
G
a=—2-L (2.7)
G
G, —-..
w =T +————-L-cosa (2.8)
G
BokoBoe cmemieHne meHTpa TSKECTH (MPH B3BEIIMBAHMM IPABOW YaCTH
aBTOMOOWIIS):
0,56 -G
e= —( . )ﬂ (2.9)
v, = (2.10)
min (2.11)

[puHsATEIE 0003HAYCHUS:
Go — cuiia TSDKeCTH OPOXKHEr0 aBToMoOmIs, H;



G — cuiia TSKeCTH rpykeHoro aBTomoows, H;

Gup — cuna TshxecTH npunena, H;

G1 n Gy — cuma TKeCTH, MPUXOAMIAsACS Ha MEPEeIHUNA W 3aJHUH MOCTHI
aBTomooOms, H;

Gy — cuia TSHKeCTH MpaBoif yacTh MantuHEL, H;

L — nmpomonpHas 6a3za aBTOMOOHIIS, M;

B — mmpuna xonewn, m;

hur — BepTHKaIbHAS KOOPAWHATA IEHTPA TSHKECTH, M;

a — IPOI0JIbHAs KOOP/AMHATA IICHTPA TSHKECTH JI0 3aJ[HEU OCH, M;

€ — KoopauHaTa OOKOBOTO CMEIICHUS [ICHTPA TIKECTH, M;

Oy — TIPENICNBHBIA CTATUYECKUN YOI OIbEMA;

0 — K03 GUIMEHT YBOIa KOJIEC.

2.1. OmpenenuTh OOKOBYIO CHITY, NEHCTBYIOIIYIO Ha aBTomMoOmwip 3MJI-
431410, ecnu OH ABUXKETCSI CO CKOPOCTHIO 15 M/c (cM. pucyHok 2.1.):

a) Ha TOBOPOTE ¢ GOKOBBIM YKJIOHOM 2° B CTOPOHY MPOTUBOIOJOKHYIO
VKJIOHY, paJnyc ToBOpoTa 48 Mm;

0) IPSAMOJUHEIHO TI0 ATOMY K€ YKJIOHY.

TexHUUECKUE TaHHBIC aBTOMOOWJIS: IIUpUHA KoJjien — 1,8 M; BBICOTa IIEHTpa
TsDKecTH — 1,9 M; mostHas BenmuuHa cuibl Tshkectd — 180000 H.

2.2. ABTOMOOMIIb COXpaHSET CBOIO YCTOHYMBOCTH IO ONPOKHIBIBAHUIO,

eci Monp < Maoc.

M,,=G,-h=G-h-sing.
B B

M =G,&==G-%-cosp.

8ocC 22 2 ﬂ

rie Mgoc — BOCCTaHABIUBAIOLIMH MOMEHT.
2.3.  AsromoOuib ['A3-66 nBrKeTCs 10 A0pOre, UMEIOIEH MonepeyHbIi
ykion 35° (em. pucynok 2.2.). Macca aBromobuns 5770 xr; B = 1,8 m; h = 1,15.

Omnpenerauts Monp, Mgoc, Olxp TIO OIIPOKHIBIBAHHUIO.



Pucynok 2.1. Pacuernas cxema

2.4. OmpenenuTh MO YCIOBHSM CICIUICHHS C JOPOTOW MPU (Qcy PABHOM
0,35, mpenmenbHBIA Yroa MOIBEMA, MPEOIOICBAEMBIH aBTOMOOWIEM C 3aJHUMHU

BEAYIIMMHU KOJeCaMH, MPHUHSB JUIs aBTOMOOWIs Takue aanueie: L = 3,3 m; hy =
09;a=1,5m.

Pucynox 2.2. Pacuetnas cxema

I''TABA 3

JAHAMMKA U TATOBBII PACYET ABTOMOBIJIS
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B 5Ty rmaBy BKIIOYEHBl 3aJaud, I[O3BOJISIIOIIME PACUYETHBIM IyTEM
ONPENICINUTh TOKA3aTeld TUHAMUYCCKONH XapaKTePHCTUKU aBTOMOOWIIS, €Cld
M3BECTHBI €r0 OCHOBHBIE KOHCTPYKTHBHBIE IapaMeTpbl. K Takum mokasatensim
OTHOCSITCSI: CKOPOCTH ABM>KEHHS Ha Pa3HbIX JOPOrax C pa3IMYHbIMHU Harpy3KaMu;
BEJIMYMHBI IMOIBEMOB, KOTOPHIE MOJXKET NPEOIOoJIeTh aBTOMOOWIB B 3aJaHHBIX
JOPOXHBIX YCIOBUSAX NPH ABIKCHHUN 0€3 MPHUIIETIa U C IPHUIICIIOM.

B oroil ke rymaBe NpUBENEHBI 33Jaud, PEIICHHE KOTOPBIX MO3BOJIAET
OIICHUTHh TPY30HOIBEMHOCTh ABTOMOOWIISL, €r0 TOPMO3HBIC Ka4yecTBa, a TaKKe
METO/IbI BBIOOPa OCHOBHBIX TAPAMETPOB aBTOMOOWIIS.

Ilpu perreHun 3agad HEOOXOAMMO HCIIOJIBL30BATh CICAYIOIIAE OCHOBHBIC
3aBUCHMOCTH U COOTHOUIEHUS:

Junamudeckuit GpakTop:

Dzuzf-cowwsinowﬁ-j. (3.1)
G g

MaxcuManbHbIM yroa noabeMa, KOTOPBIH MOXKET MPeoI0JIeTh aBTOMOOUIIb,
JBIDKYIIUICA PABHOMEPHO IO AUHAMHMYECKON XapaKTEPHUCTHUKE,
sina=D-f. (3.2)
IIpunumaercs cosa = 1.
MaxkcuManbHOe 3HaueHHe TopMo3HoW cuiel (H) mo cuemneHuro mpu
TOPMOKEHHH BCEX KOJIEC:

P =¢-G-cosa. (3.3)
MakcumalibHOE 3HaUEeHHE OTPpHUIATCIBHOI'O YCKOPCHUA:

ir =2 (P +1-G-cosa+Gosina+k, - F-V?) 4

T

MaxkcuManbHBI TOPMO3HOM HyTh (M) IpU JIEHCTBUHM TOPMO30B Ha BCEX
KoJiecax 6e3 yduera CONpOTHBICHUS BO3LyXa:

AR 1
2.9-362 (p+ f)-cosa+sina’

. (35)

3.1. UYemy paBeH AUHAMHUUYECKHH (PaKTOp aBTOMOOWIIS, IBMXKYLIETOCS CO
ckopocTbio 65 km/4? Cuna Tsbxectn aBromoouist G pasna 29400 H; tsroBast cuia
Ha Beaywux koiecax Px = 1921 H; dakrop comporusieHus Bo3nyxa Ky = 0,5;
IO 1b JI060BOTO conpoTuieHus F = 5,48 M2,

3.2. Kak wu3MeHWTCs JAMHAMUYECKHi  (AaKTOp aBTOMOOWJSI — MpH
yBennueHnu ckopoctr ¢ 50 no 90 xm/u  Ha mpsmoi mepemaue? Ilpu permenun
HCTIONIb30BaTh CKOPOCTHYIO XapaKTepUCTHKy aurartens (pucyHok 3.1.). Cua
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sokectn G = 17983 H; panuyc koneca Iy = 0,344M; nepeqaToqHoe YHCIIO INIAaBHOM
nepenauu ip = 5,125; mexanmveckuit KIIJ| tpancmuccuu my = 0,92; dakrop
cornpoTuBieHus Bozayxa kw = 0,355; miomans noboBoro conporusnenus F = 2,1
M2,

3.3. Onpenenuth, KaKOi MaKCUMAaJIbHBINA YroJ MOJbEMa MOXKET NPEO0JIETh
aBTOMOOWIIb, JIBUT'asCh PABHOMEPHO Ha NPSIMOM mepeaade co ckopocTbio 70 km/4
10 JIopore, xapakrepuszyemoi koddduipentom conpoTusienus kauexuto T =0,02.

Texunueckue maHHele aBToMoOMs: cwia Tsokecth G = 14700H; tarosas
cwia Ha Bexymmx Kojecax Py = 1362 H; dakrop compoTuBieHus Bo3ayxa kw =
0,439; nnommazae 1060Boro conporusnenus F = 2,9 M2,

P, :
KBm i . =
W

34 : ”9/

285

-/
25—t

/

2l | : - : y
. 1000 1800 . 2600 3400 nmun

Pucyrox 3.1. CkopocTHas (BHENIHss) XapaKTEPHCTHKA aBTOMOOMIHLHOTO
JIBUTATEIs

3.4. ABtoMOOWIP TIpM  PAaBHOMEPHOM JBIKEHHH 10  JIOpOTE,
XapakTepu3yeMoil KO3 PHUIMEHTOM conpoTuBjeHus kadenuro f, pasueiM 0,025,
MOKET MpeoOoNeTh MOABEM, Yrol KoTtoporo o cocrasisier 3°40'. Haiitu
JMHAMHYECKuil (hakTop aBTOMOOWMIIS.

3.5.  ABTOMOOHIb JBUKETCA 110 JOPOTe C yIJIOM NoAbeMa, paBHbM 5°10",
Onpenenuts BeMMIUHY KO3(PPUIMEHTa COPOTUBICHHUS KAUSHHIO, €CIIA U3BECTHO,
yT0 AuHaMu4eckui ¢akrop D cocrasmsger 0,113.

3.6. Kak wu3MeHurcs auHaMuueckuii (akTop aBTOMOOWIS  TIpH
YBEJIMUEHUN TATOBOM cmibl P Ha Bemymux kojecax ¢ 1176 mo 1164H?

12



ABTOMOOMJIb JIBMIKETCSI PABHOMEPHO €O CKOpPOCThIO0 90 KM/4, ero cuia Tspkectd G
paBHa 14700 H; daxrop conporusnenus Bo3ayxa Ky = 0,335; miomans 1060BOro
conpotusienus F = 1,9m2,

3.7. Ha pucynke 3.2. mpuBeneH rpaduk YCKOpEHHH aBTOMOOWISA Ha
onxHoM nepenave. Haiiti Bpems pasroHa ckopoctd aBToMo0mis ¢ 30 go 60 kM/4.

p m/c 2

6.6 //Ag-:_\\\

04 ~<

02

20 40 60 80 V, kMY

Pucynox 3.2. I'paduk yckopeHust aBTOMOOWIISL Ha OJJHOM nepenayue

Pemenne 3amaun. Beck HHTEepBaJ CKOpPOCTEH, B HpeAenax KOTOPBIX
MIPOUCXOIUT Pa3rOH aBTOMOOWIA, pa3OMBaeM Ha psAI OTACIBHBIX YJacTKOB C
pasHUIEH B CKOPOCTH 5 KM/4.

Bpems pasrona (c) Ha OTAENBHOM y4acTKe ONpeneNsieM NPHONIKCHHO W3
BBIPayKEHUSI:

_ Vz _Vl
18(j;, + J,)

r1e CKOpOCTH Vi COOTBETCTBYET YCKOPEHHE j1, @ CKOPOCTH V2 — ycKopeHHe jo. st
paccMarpuBaeMoro ciydasl OmpelelisieM BpeMs pa3roHa Ha IIECTH y4acTKax |,
NIPOCYMMHPOBAB €r0, HaXOJIUM BpeMsi pa3roHa t B 3aJaHHOM MHTEpBaje CKOPOCTeit
ot 30 1o 60 km/4. OHO OymeT pasHo 13,3 c.

3.8. ABTOMOOWIH 3aTOpMaXHWBaeTCd Ha TOPWU3OHTAIBHOW JIOpOTe,
xapakTepuzyemoir  koaddunmenrom  cremnenus @, paBHeIM 0,6,
k03¢ dureHToM conporusnenus kauenuto f, pasasim 0,02, co ckopoctr 90 Km/4.
Haiitn MakCUManbHO BO3MOXKHYIO BEJIMYHMHY OTPHULATENLHOIO YCKOPEHHS IUis
JIBYX CJIy4aeB: YYWTbIBas COIPOTHBICHHUS BO31yxa M mpeHeOperas um. Cuna
TskecTr aBTomobmis G cocrasistier 18003 H; dakrop conpoTusiieHus Bosayxa Ky
=0,392; mromans 1060BOro COnpoTUBJIeHHs F = 2,5 M2,

13



3.9. Ormpenenure, Ha KaKoW Irepenade aBTOMOOMIIb MOKET JBUTAThCS C
pasroHOM, a Takke 3HaY€HHE YCKOPEHHs, €CJIM OH JIBUTAETCS CO CKOpPOCThIO 50
kM/4 mo achanbroberonnoit mopore (f = 0,012), umeromeit momvem 1,5°
Hanmmute ypaBHeHHE TATOBOTO OajaHca IS JAaHHBIX YCJIOBHH IBHKCHUSA IPH
STOM BOCHOJB3YHUTECH TATOBOW XapaKTEPUCTHKON (PHCYHOK 3.4.), eCli H3BECTHO:
rabapuTHast BEICOTa aBTOMOOMISA H = 2,2 M; mmpuHa Kolen rnepeqHux koiec B =
1,6 M; ko3pduuUeHT conpoTuIeHus Bo3ayxa Ky = 0,687 H-c?/m*; monnslii Bec
aBToMoOmist G, = 72520 H.

HaHo: ikn = 6,48; ie = 3,09; iks = 1,0; f=0,012; o = 30% V = 50 xm/u; B =
1,6 m; k= 0,687 H-c?/m* Gy = 72520 H; H = 2,2 m. (cM. pucyHok 3.4.)

3.10. ABTOMOOWJIb ABIIKETCS PaBHOMEPHO ¢ TPy30M, Bec kKoToporo 24000
H mo rpyurosoii gnopore (f = 0,021) Ha mogsem B 4°30' (rpy30HOIBEMHOCTE
aBTomoOmis G, = 40000 H).

T
18203
Edad
boad

4ang

zgarl

L, ..,
5 ro ﬂgff 2o e

Pucynok 3.4. TaroBast XxapaKTepHCTHKa aBTOMOOHIIS

ITonb3ysch IpujIaraeMou JIUHAMUYECKOU XapaKTEPUCTUKOM U
MOHOTPaMMOM Harpy3ok (puCyHOK 3.5.) ompexmenuTte, Ha KakoW nepegade U C
KaKOil CKOPOCTBIO JIBIDKETCSI aBTOMOOMIIb, KAKOBA BEIWYHHA €T0 TUHAMHYIECKOTO
(haxTOpa, a TAaK)KE ONPENENNTE CHIY TATH Ha BEIyILIUX KOJIECAX aBTOMOOMIIA.

TexHnuueckue TaHHBIE ABTOMOOWIIS:

H=22wm;B=1,6wM ky=0,686 H-c?/m* G, = 83545 H.
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Pucynox 3.5. [luHamMudeckast XapaKTepUCTHKA U MOHOTpaMMa Harpy3oK

3.11. IIpeneOperast CONPOTHBICHUEM BO3/yXa, ONPEIACIUTh, KAK H3MEHHUTCS
MaKCHMaJIbHOE 3HaU€HHWE OTPHUIATEIHHOTO YCKOPEHHS, €CIM B IIEPBOM CiIydae
aBTOMOOWIIb 3aTOPMAKMBAETCS Ha TOPH30HTAIEHOM yJ9acTKe JOPOTH, a BO BTOPOM
— Ha Yy4YacTKE JIOpOTH C yIJIOM mojabema o, paBHeiM 6°. O6a yuacTka
XapaKTepU3YyIOTCSI OJUHAKOBBIM KOI()(GHUINEHTOM  CHEIUICHUS @ 0,5 m
OIMHAKOBBIM KO3 dunmenTom conporusienust kauernuto f = 0,025.

3.12. Ompenenutrh MaKCHUMaJbHBI MYTh TOPMOXCHHS aBTOMOOWIS CO
CKOpOCTBIO 60 KM/4 0 TIOJHOM OCTaHOBKM NPH TOPMOXKEHMH BCEX KOJEC Ha
TOPU30HTAJIBHOM yJacTKe JI0OPOTH, XapaKTepu3yeMoi K03(h(HUINEHTOM CIIeTUICHHS
¢, paBubiM 0,4, u kodh¢unuenrom conporusienus kadenuto f = 0,02. Tlpu

PELIEHNH 33/1a491 CONPOTUBJIEHUEM BO3/IyXa IIPEHEOPEYb.
I'/TABA 4

TOIININBHASA DKOHOMHNYHOCTb ABTOMOBNJIA

HpI/IBeIICHBI 3aJa4u 10  OIPCIACIICHUIO TOIIJIMBHOM 3KOHOMHYHOCTH

aBTOMOOWIIEN.
TO]'IJ'[I/IBHaSI 3KOHOMUWYHOCTH aBTOMO6I/IJ'IH paCCManI/IBaeTCH B 3aBUCUMOCTH

OT CTCIICHU UCIIOJIb30BAHUS MOIIHOCTU ABUIATCIIA, CKOPOCTU JABUKCHUSA, CTCIICHU
HCIOJIb30BaHUA I'py30I10AbEMHOCTH aBTOM06I/IJ'I${, a TaK¥K€ OT AOPOKHBIX YCHOBHﬁ.

15



[Ipu pemenuu 3amau cieayeT NOJIb30BATHCS CIAEAYIOLIUMHI 3aBUCUMOCTU U
COOTHOIIICHUSIMU:
VY nenpHBIA pacxo TOIUTHBa, T/KBT-4:

Q 1

g, =1000- < (4.1)
N e
rre  Q —yacoBoil pacxoj TOIUMBA, KI/4.
Pacxon TornuBa Ha 100 kM myTu:
a) B KMJIOTpaMmax
K2 ke 100
Q——=Q— —; (42)
100xm y V
0) B muTpax
Q, Q (4.3)

1oom Y 1001014

rae Yy - yAelbHbl Bec TOmmuBa, r/cMe,
Pacxon ToruBa Ha 1 T-KM:
a) B KIWJIOTpaMMax

Ke

Qs
ke 100xm
= : 4.4
R 100G, k. @

rne Gy — HOMHHAJIbHAS TPY30MOABEMHOCTh aBTOMOOMIIS, KH;

K- — K03 PULHEHT HCTIOIB30BAHUS IPY30II0JbEMHOCTH;
0) B muTpax

a 1 Ke
——=—0Q, ——. (4.5)
m-KM Y MmM-KM

4.1. ABTOMOOWIB IBIDKETCS CO CKOPOCTBIO 54 KM/4, pacxoIyeT B dac
18,9 kr TonnuBa. [TogcunTtaTh pacxo] ToruMBa Ha 80 KM MyTH.

4.2. Tlo rpaduky ynempHOro pacxoia TOIUIMBA JBHUTraTeneM (PHCYHOK
4.1.) HalTH, CKOJILKO JINTPOB TOILUIMBA M3PAcXOayeT aBTOMOOMIIbL Ha y4acTke B 24
KM TIpH JIBIDKCHUH Ha NPSIMOM Iepepade co CKOPOCTBIO 55 KM/4. YienbHbIH Bec
OeH3MHa Y NpUHATH paBHbIM 0,75 r/cm®,

TexHn4yeckue JaHHBIE aBTOMOOWISA: IIEpeJaTOYHOE YHCJIO TJIaBHOM
nepenauu ip = 6,67; paguyc koneca ry = 0,44 M. MoOUIHOCTh JBHUraTelisi MpH
3agaHHo# ckopocTh Ne paBHa 50 kBT.

16
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Pucynox 4.1. I'paduk yaenbHOro pacxoja TOIUIMBA IBUTATEIEM

4.3. Hcnonb3ysi NaHHBbIE, TNPHUBEICHHBIE Ha pUCYHKe 4.2, ONpeneiuTh
UCTIONB30BAaHNE MOINMHOCTH JABWTaTeNsl TPH YCTAHOBUBIIEMCS JBIXCHUH
aBTOMOOMIII CO CKOopocTblo 60 KM/94 ¥ mpu KOA(PQPUIMEHTE CYMMapHOTO
JIOPOKHOTO COMPOTUBJIEHUS Y, paBHOM 0,025.

IlonHas MOIIHOCTB, KOTOPYIO MOKET pa3BUTh JIBUTATeNIb NPU yKa3aHHOU
CKOpocTH, OygeT paBHa CymMMe OTpe3koB a+b (cMm. pucyHok 4.2), 3arpaTsl

a+c

MOIIIHOCTH — a+C, a UCITIOJIb30BaHUE MOIIHOCTH 6y£[eT PpaBHO . 100(%).
a+
20 N, kBm
N
40 , A N
7y
A~
30 =
e
y. o Pd
¥-0,35 é / 1
/ ) W

20 40 60 80 100 V.km/y
Pucynox 4.2. OmnpeneneHue HCIOIb30BAHUS MOITHOCTH aBTOMOOHIBHOTO
neuratens: 1 - y=0,035; 2 - y=0,03; 3 - y=0,025; 4 - ¢=0,02.
17



4.4. Ucnonp3yss UpUBEJCHHYI0O Ha pUCYHKe 4.3 3IKOHOMHYECKYIO
XapaKTEPUCTUKY TOJHOCTBIO TPYKEHOTO aBTOMOOMIIS MPH yCTAHOBHUBILIEMCS €TO
JIBUKEHUH, HAITH pacxXol TOIUIMBA HA MyTH B 121 KM IpH clenyrOIMX YCIOBUAX
JBIDKCHUS HA OTIPEJICNICHHBIX yJacTKax:

n//oa(ii'
e
60 —-—>
—
20 4 »
20 —

0 20 40 60 80 V,xml4

Pucynox 4.3. DOkxoHOMHUYEcKas  XapaKTepUCTHKa  aBTOMOOMIS B
3aBHCUMOCTH OT BETTMYUHBI

4.5. DkoHOMHMYECKas XapaKTepHCTHKAa AaBTOMOOWIS NpU JBHXKECHHUU C
rpy3oM u 0e3 rpy3a BeIpakeHa Ha pucyHKe 4.4.

ABTOMOOWJIB TIpoexan ¢ Tpy3oM um 0e3 rpy3a mo 60 kM co cpemHeit
ckopocthio mBrkeHus V ¢ rpy3om 40 km/g u 6e3 rpy3a — 50 xm/4. Haiitu pacxon
TOILUIMBA Ha MpoOer ¢ rpy30M U Oe3 rpysa.

Howmep Huuna, | Koadduuuent cymmaproro | Bpewms npoxoxnenust
ydacTka KM JIOPO’KHOTO CONPOTHBIICHUS y4yacTka, MHH

1 40 0,05 60

2 25 0,02 30

3 38 0,04 57

4 18 0,02 18

18
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Pucynox 4.4. DxoHOMIYECKas XapaKTEPUCTHKA TPY30BOT0 aBTOMOOHIIS:
1) 6e3 rpy3a; 2) ¢ rpy3om 2500 xr

I''TABA 5

IHOBOPOT ABTOMOBNJIA

[IpuBeneHBI 3a7a4yMl 10 OMPEACICHUIO IMApPaMETPOB, XapaKTEPU3YIOIIUX
ITOBOPOT aBTOMOOMJISI C )KECTKUMH U 3JIACTUYHBIMHU IIIMHAMH.

IIpu pemieHuy 3a7a4 HYXKHO HKCIOJIB30BATh CICAYIOIINE COOTHOIICHHS |
3aBHCHMOCTH:

Kpurnueckas mpezeibHasi CKOPOCTh JBMKEHHS aBTOMOOWIIS Ha TOBOPOTE,
Mm/c:

2
V= g-L . (5.1)
» G- (b-k,—ak

MuHUMaNbHEI paguyc MOBOPOTa aBTOMOOWIA (M) W3 yCIOBHH OOKOBOTO
CKOJIb)KEHHS! TPH PABHOMEPHOM JBHKEHHUH C ITOCTOSTHHBIM YTJIOM ITOBOPOTA!

2
Rmin :2\/—'
36°-g-¢

(5.2)

5.1. Haiitu BenmuuWHY  KpUTHYECKOW  (TpENeNbHON)  CKOPOCTH
yCTOﬁ‘-IPIBOl"O JABUXXCHHUA aBTOMOOMIA Ha IIOBOPOTE. Texauueckue JaHHBIC
aBToMoOmIIA: 6a3a L = 3,5 m; paccTosHUe TI0 TOPH30HTAIHN OT LEHTPA TSHKECTH /10

19



3ajqueii ocu a = 1,3 M; ko> puLEenT 60K0BOro yBoaa 3aaueii ocu K, = 0,1735-10
1/H; xoapduument ysona mepenneit ocu K, = 0,2245.10%* 1/H; cuna TskecTu
aBTomMobms G = 26460 H.

5.2.  ABTOMOOWJIH ABWXKETCS Ha MOBOPOTE PaJnycoM, paBHBIM 60 M, 1O
CKONIB3KOH Jopore, XapakTepusyeMoil koddoummeHToM cremnerus ¢ = 0,2.
Hafitm mpenemsHOE 3HaUYeHHE CKOPOCTH, Ha KOTOPOH AaBTOMOOWIb MOXKET
JBHUTATHCS Ha TIOBOPOTE O€3 OIMACHOCTH MOSIBIICHUS] OOKOBOTO CKOJIBKCHHS.

IIpn pemennn 3amadud  TPHHATH, 4UYTO MO  YCIOBHIO OOKOBOTO
OTIPOKH/IBIBAHHS YCTOMYMBOCTH aBTOMOOMIIS 0OECIIedeHa.

5.3.  OmpenenuTh MaKCUMAIIBHBIA YroJI MONEPEYHOr0 YKJIOHA JOPOTH, IO
KOTOpOMY MOeT JBUrarbcsi aBTomoOmns 3MJI — 431410 Ge3 omacHocTH
OIIPOKH/IBIBAHMS ¥ CIIOJI3aHUSI, €CIIH JBIKCHUE ITPOUCXOIUT 10 TPYHTOBOM Jlopore

(9=0,6).

20



bubéanorpadguyeckunii cnucoxk

1. BaxmamoB B.K. ABromMoOmim. ODKCIUlyaTalliOHHBIC
CBOiicTBa: y4ueb. Uil CTy. BY30B IO cHell. «ABTOMOOWIH U
aBTOMOOMJILHOE X03-Bo». — M.: Akanemus, 2005.— 238 c.

2. JImutpueckuii A.B. ABTOMOOMJIBHBIE ~ OCH3MHOBBIC
neurarenu/  A.B.  JImutpueBckuii. — M.:AcTpeib-
ACT,2003. — 127c.

3. KyrbkoB I'M. Tpakropel u aBromoOunu. Teopus u
TexHoJiorndeckue cpoiictea.—M.: Komoc, 2004.-504 c.

21



22

Conep:xanue

OCHOBBI TEOPHH ABTOMOOHUIIS ...c.vvveereenereenreenereenreenseensaeaseenenes 3
I'masa 1. OOmiast IMHAMUKA QBTOMOOMIIS . vveeeeeeeenennn s 3
I'maBa 2. YCTOWYNUBOCTD ABTOMOOMIIS ...'vveeeeeneaneennnnnnns. 7
I'maBa 3. JInHaMUKa U TATOBBIA pacyeT aBTOMOOHJIA ......... 9
I'maBa 4. TornnuBHAsS YKOHOMUYHOCTh aBTOMOOWIIA ........... 14
I'maBa 5. ITOBOPOT @QBTOMOOMIIS .....vuevnveenereenneanneannnnnns. 17
BruGmmorpaUUECKII CIICOK. .....vvevviiieeiieeieciee e 19
L BE0)7 0 00) 0513 1 £ S 21

[Ipunoxenune 1



Koaddunuent conporusnenus kauenuto f u koadhduimeHTs!
CIETIICHUS ey ABTOMOOMIISI

Tun noporu f Qen
AcdansTupoBaHHOe mocce 0,015-0,020 0,6-0,75
Cyxas rpyHTOBas 1opora 0,032-0,050 0,5-0,7
I'paBuitHo-mIe0eHOYHAS TOpOTa 0,020-0,030 0,4-0,5
CHe)XHasl yKaTaHHAsA JOpOTa 0,030-0,070 0,3-0,35
LemenTHO-0eTOHHAS TOpOTA 0,014-0,018 0,7-0,8
I'pyHTOBas HOpOTa MOCIIE TOXKISA 0,05-0,15 0,35-0,5
Ob6nenenenas nopora 0,02-0,025 0,1-0,25
Tlecoxk 0,1-0,3 0,65-0,75

TexHuuecKue xapakre

[Tpunoxenue 2

PUCTHKH aBTOMOOHIICH

HaunmMmenosanue I'A3-3307 | 31JI-431410
I'py301m01beMHOCTE, T 4,0 5,0
Macca aBToMOOuIIS, KI' 3250 4300
Macca npu HanOobIIeH Harpy3Ke, KT 7400 9525
HomuHanbHast MOIIHOCTE ABHTATENS, KBT 84,6 110,3
HomuHansHas 4acToTa BpalleHUs
KOJICHYATOTO Bajia, MHH 3200 3200
MaxkcuManbpHBIH KpyTAImid MOMEHT, Hm 284,4 402
Yacrora BpallleHHs KOJICHYATOr0 Bajia MpH
MaKCHMaJIbHOM KPYTSIEM MOMEHTE 2200 2000
basza aBTOMOOMIIST, MM 3700 3800
PaccTosiHMe MO TOPH3OHTAIM OT 3aJHEH
OCH JI0 LIGHTpA TSHKECTH, MM 1750 1800
BpricoTa eHTpa TSHKECTH, MM 820 800
[IupuHa KOJEH IEPEAHUX KOJIEC, MM 1630 1800
[upuHa KOJEeH 3aJHUX KOJIEC, MM 1690 1790
[Tnomans 1060BOTO COMPOTUBIICHUS, M2 3,6 4.1
Pagmyc xauenus koxec, MM 470 480
MaxkcumanbpHast CKOPOCTh, KM/ 86 90
[omHast Macca Ha TIepeTHIOI0 OCh, KT 1810 2625
IToaHast Macca Ha 3aJHIOK0 OCh, KI 5590 7900
OO6mue nepeIaTouHbIe qucna
TPAHCMHUCCHU Ha:

- TepBOH mepenade 42,7 48,0
- BTOpOIi mepeaaye 20,06 26,4
- TpeTbel nepenaue 11,3 14,8
- 4eTBepToi mepenaye 6,67 9,5
- nATOM mepenaye - 6,45
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