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1.OBHIUE YKA3AHUA

Llenpt0  BBIMOTHEHWST  KypCOBOTO  MPOEKTA  SBISETCS  3aKPEIJICHHE
TEOPETUYECCKUX 3HAHWMA, MOJYYCHHBIX MPH W3YYCHHH IUCLUUIUIAHBL « ABTOMOOWIIM.
Teopus SKCIUTyaTallHOHHBIX CBOWCTBY

KypcoBoii MpOEKT BBINOJHSAETCS HAa OCHOBE JIaHHBIX 33JaHWS  Ha
NPOCKTUPOBAHWE ABTOMOOWIIE U B COOTBETCTBUM C HACTOAIIUMH METOAMYECKAMHU
YKa3aHUSMH.

[TossicHUTENbHAST 3amKMCKa BBHIMOMHIETCS HA JiicTtax ¢opmara A4 B o0beme
25...30 mucroB u odopmisiercs no ['OCT 2.105-95. I'paduueckas wyacthb
BBITIOJTHAETCS B 00beMe 2 TUCTOB (popmara Al, Ha MIIITUMETPOBOI Oymare.

B noscHATENBHON 3amucke Marephag JOKCH M3J1aratbCs B CIEAYOLIEH
NOCIEN0OBATEIBHOCTH:

1.Conepxanue

2.BBenenue

3. TAroBblil pacyeT aBTOMOOMIIS

3.1. ObocHOBaHKME BbIOOPA AaBTOMOOMISA-IPOTOTUNA (AHAJIOTA) U €r0 KpaTKas
TEXHHYECKAS XapaKTEPUCTHKA

3.2. BeIOOp OCHOBHBIX MapaMETPOB aBTOMOOMIIS

3.3. OnpenencHue MOIIHOCTH JBUIATeNss W PAcueT BHEIIHEH CKOPOCTHOMN
XapaKTEPUCTUKU

3.4. BeiOop napameTpoB TPAHCMUCCUU

3.5. OueHka TAroBo-CKOPOCTHBIX CBOMCTB

4.0OnpenencHue moka3areacii TOPMO3HBIX CBOMCTB

5. OneHka TOMJIMBHOW SKOHOMHYHOCTH

6.3aK0YeHue

7.1lepedeHs CChUIOK
3amaHue Ha KypCcOBOE MPOCKTHPOBAHME BBIAACTCS MpEnojaBaresieM O(OPMICHHOM
Ha OnaHke.

2. TATOBBIN PACYET ABTOMOBIISA

TsroBo#i pacueT aBTOMOOMIIS BBIMIOIHIAETCS TPA MPOSKTUPOBAHUU HOBOTO WIIH
MOJICPHU3ALMH CYIECTBYIOLIETO aBTOMOOHIIS.

LlenssMu TATOBOTO pacueTa aBTOMOOWIIS SIBJISIFOTCS MPEABAPUTENBHBIN BBIOOD
BHECIIHEH CKOPOCTHOW XAapakTEPUCTHKM JBUTATENsl M MEPENATOYHBIX YWCEN
TPAHCMHUCCUHU, OOECIEYHMBAKOMIMX TPeOYEMBbIE TATOBO-CKOPOCTHBIE M TOIUIMBHO-
SKOHOMHYECKUE CBOWCTBA aBTOMOOWJIE B COOTBETCTBMM C 33JaHUEM HA €r0
NPOEKTUPOBAHHUE.

B xozae BBIMOIHEHUST MPOCKTHPOBOYHOIO pacyera PEMIAKOTCS CIACAYIOIUE
3a/1a4u:

- BBIOOP OCHOBHBIX BECOBBIX M TE€OMETPHUYECKHX MapaMeTPOB aBTOMOOMIIS,
HEOOXOUMBIX JIJISl BBIIOJIHEHHUS TATOBOIO PACUETA,



- ONpeAEcTIEHNE MAKCUMAIBHOW MOIIHOCTHA JBHUTATENS U PACUET €r0 BHEIIHEH
CKOPOCTHOW XapaKTEPUCTUKH,

-pacyeT NEPENAaTOYHBIX YHUCET TPAHCMHMCCHM (TTIABHOWM Mepenayn KOpoOKH
nepeaay, A0MOJHUTEIbHBIX KOPOOOK);

- OLCHKA TIrOBO-CKOPOCTHBIX CBOWCTB ABTOMOOWIISI METOJAMH CHJIOBOTO
OanmaHca, MOIHOCTHOTO OajlaHca, TMHAMUYECKOro (pakTopa aBTOMOOHIIS,

- pacyeT BPEMEHHM M MYTH PA3rOHA, OLCHKA MPUEMHUCTOCTH aBTOMOOWIIS HA
OCHOBE MIOCTPOCHUS M aHAJTM3a IPa(pMKOB YCKOPEHUS, BPEMEHH U MYTU Pa3roHa,

- aHAJIM3 BPEMEHH W TIYTH TOPMOKEHUST aBTOMOOWJIS,

- pacdyeT M TMOCTPOCHHE TOIJIMBHO-3KOHOMUYECKOH XapaKTEPUCTUKH
aBTOMOOWJIS.

[To pesynabTaram pacyeToB M rpaUKOB aHAIUZUPYIOTCS TATOBO-CKOPOCTHBIC U
TOMJIMBHO-?KOHOMUYECKHUE MOKA3aTeNN MPOCKTUPYEMOTO aBTOMOOMIISL.

2.1. Bb1OOp OCHOBHBIX MAPaMETPOB

[lepBbIM 3TAmoOM MPOCKTHPOBAHUS SIBJISICTCS BBIOOP OCHOBHBIX BECOBBIX M
TFEOMETPUYECKUX TMAPAMETPOB MPOEKTUpPyemMoro asromoOwns. Ha sTtoMm stane, Ha
OCHOBE AaHaJiu3a TEXHUYECKUX XAPAKTEPUCTHK BBIMYCKAEMbIX ABTOMOOWMIICH,
ONMM3KMX MO HA3HAYCHHUIO M TEXHUYECKHM XAPAKTEPUCTHKAM K MPOCKTHPYEMOMY,
POU3BOJUTCS BBIOOP BECOBBIX, TEOMETPUUYECKMX M KOMIIOHOBOYHBIX MapaMeTpPOB
npoeKkTupyeMoro apromoOwis. K 3TMM mapamerpaM OTHOCATCA: MOJNHAs Macca
ABTOMOOWJISL Mg, OOIIEE YMCII0 MOCTOB; PACTIPEJECIICHUE MACC MO MOCTaM; mupuHa B
¥ BbicOTa H aBTOMOOWIISI, pa3Mep W TUI WIMH, KO3(P(UIUEHT MOJE3HOTO ACHCTBHUS
TPAHCMHUCCUU Mmp; KOIPPHLeHT 00TekaeMocTh K.

[ToHas Mmacca aBTOMOOWJISI OMPEAEAETCS IO PopMYyJIaM:

- JUTsl TPY30BBIX aBTOMOOMIICH:

my=m,+ m:+ my(n +1) +ms (Kr),

- JUTS JIETKOBEIX aBTOMOOWJIEH

mMe= Mot mxn + my , (KF),
IIC. M- MAcca CHApPSHKEHHOTO AaBTOMOOWIS, KI; (CHAPSHKEHHBIM ABTOMOOMIIEM
CUHATACTCS aBTOMOOHJIb 3arpaBJICHHbIH TOILJIMBOM, CMAa3bIBAIOLMH,
OXJIKAAIOUIMMHA U JIP. KUAKOCTSAMH, YKOMIUIEKTOBAHHBIM 3aMacHbIM KOJIECOM U
UHCTPYMEHTaMHU, HO O€3 BOAUTEINS U MACCAKUPOB);

M. - TPYy30N0IbEMHOCTH ABTOMOOWJIS, KT,
My - Macca OJTHOTO YEJIOBEKA, B MPOCKTE MPUHUMAETCS. Mk = 75 KT,



R - YUCIO MECT ISl CUJCHUS MAacCaKUpoB, MJis JIETKOBOTO ABTOMOOWJIS
BKJTFOYAst MECTO BOJUTEIIA,

mg=5 Kr- Macca Oaraxa Juisi BOAUTEIS U MacCaXXKUPOB IPY30BbIX aBTOMOOUIIEH;
JUIS JIETKOBBIX aBTOMOOMIICH mis = 10 Kr- Ha OJHOTO YEIOBEKA.

Macca CHapsbKEHHOrO aBTOMOOWJISE Hl, TNPUHMMACTCS PaBHOM - Macce
apromMoOus-nmporotuna. Kparkas TexHUYECKas XapaKTePUCTHKA HEKOTOPHIX
aBTOMOOMUJIEH, KOTOPHIE MOTYT OBITh MPUHSATHI B KAYECTBE MPOTOTHUIA MPUBEACHBI B
MPUIOKEHUH 3.

Tun W pa3Mep I[MKUH BBHIOUPAIOTCS W MOPUHUMAKOTCS [0 aBTOMOOWJIIO

OPOTOTHITY ).

KI/IHeMaTI/ILIeCKI/Iﬁ paﬂI/ch KAadCHHUA KOJIECa OHpeHeHHeTCH 110 (I)OpMy.He
k= (O,Sd() + Bm'Km' ;\.m)°10-3, (M),

rae.  do - muameTp 000/1a Kojieca, MM,
B, - inpuHa npoQuis MUHBL, MM;
A - KO3 puMeHT paguanbHoi nedopmanmm muHbl ( Aw= 0,86... 0,88 — s
JIETKOBBIX aBTOMOOUIIEH, A ~ 0,89. ..0,91 - 115t rpy30BbIX aBTOMOOWIICH ),
Ko - KOO(pPUIMEHT IUPUHBI LIWHBI;
By, - mypuHa MUHBL, MM.

IIpumeuanne. 3HaueHus - do; Buwy; Kuw- BBIOMPAKOTCA 1O T€OMETPUUYECKUM
pasMepam kosieca apromoOuiis nmporotuna. Eciau dp , Buw 3amaroTcs B AroiimMax, To
IPH pacyueTe Fx HEOOXOAUMO IHOWMBI epeBecTd B MM. ( 1 aroiim = 25,4 Mm).

JUIs  OLEHKM CWJIBI  CONPOTHBJICHHS  BO3QyxXa HEOOXOIMMO  3HATh
OPUEHTUPOBOYHBIC 3HAYECHHSI TAPAMETPOB, OKA3bIBAIOLINX BIMSHUAC HA €€ BEIMUKHY.
K Takum mnapamerpam OTHOCATCS IUIOWAAb JIOOOBOTO ce4YeHHs (MUIENb) Fy W
KO3 PUIIMEHT OOTEKAEMOCTH K.

[Tnouraae 1000BOTO CEYEHUS (B METPAX ) OMPEACIISICTCS U3 BHIPAYKEHUS:
Fo= aBI{, (Mz)j

rjae. B - mmpuHa aBTOMOOWIIS, M;
H- BBICOTA aBTOMOOUJISA, M;

[Tpumedanne. Pazmepsl B u H BBIOMPArOTCs IO aBTOMOOWIIEO MPOTOTHUITY.

a - kKo3ppuuueHT 3anonHeHus mwiomamm, a = 0,78.. 0,8 - sl NErKOBBIX
apromoOunei, a = 0,75... 0,9 - ns rpy30BbIX aBTOMOOWIICH. bobmue 3HadeHusl, a
OTHOCSITCSI K aBTOMOOHJISIM OOJIBIICH IPy30MOABEMHOCTH.

Kosdpduuuenr obrekaemoctn K¢ (H'¢*M* ) mng nerkoBbix aBTOMOOGHIIEH
cocrapisieT 0,15...0.35; nis rpy30BbIX apTomoounei 0,5.,.0,7.



Koapduument nonesnoro AeicTBisi TPAHCMUCCHH Hmp 3ABUCUT B OCHOBHOM OT
KOHCTPYKLIMU TPAHCMHUCCHM. B pacuerax 1, NpUHUMAETCA:

- JUTsl TPY30BBIX aBTOMOOMIIEH ¢ KOJIECHOH Gopmynoi 6x6, 6x4 — ijmp= 0,80,

-7 TPY30BBIX aBTOMOOWJEH ¢ kKonecHoW Qopmynoid 4x4 W TPy30BBIX
aBTOMOOWJICH ¢ IBOHHOW IIaBHOM nepenayci - fump = 0,82,

-7l TPY30BBIX ABTOMOOWJIEH Hmp. C KOJECHOU (opmynoil 4x2 ¥ OOUHAPHOMA
TJIABHOW Mepenave - fmp = 0,85,

-JJTs1 JIETKOBBIX aBTOMOOUJIEH Hmp= 0,90... 0,92.

2.2. OnpeaejieHue MOIIHOCTH ABHIaTe/Isi U PacyeT BHELIHEH CKOPOCTHOI
XapaKTePUCTUKH.

Ecnu Moaens nBurarens HE 3aJaHa TEXHUYECKUMH YCIOBHSAMHU MPOEKTa
(3aJaHUEM Ha TPOEKT), TO Tpedyemass MOLIHOCTh JBUTATENsl OMPEACSETCS W3
yCIIOBUSL 00€CNIEYECHUS 3aJaHHOM MAaKCUMATbHOM CKOPOCTH ABU>KEHUS aBTOMOOMIIS.

HeoOxoaumasi MOIIHOCTb JABUraTesiss OMPEIENIETCS HAa OCHOBE YpaBHEHUs
MOIITHOCTHOTO OajiaHca, Mpy ABM>KEHUMHA aBTOMOOMJIS HA MAKCUMAJIBHOM CKOPOCTH MO
TOPU3OHTAJIBHOW JIOpOre ¢ OETOHHBIM MU ac(anbTOOCTOHHBIM IMOKPBITUEM 10
(dbopmye:

1 3 -3
NW‘E(GNVVWWFJ ) 107 By )

rie. Ne~ MOIIHOCTH pPa3BUBacMas JABUTATEIIEM MNPU JBUKECHUU aBTOMOOWIIS Ha
MAaKCUMAaJIBHON CKOPOCTH,

G, - OJIHBIA BEC aBTOMOOWIIS, (B HBIOTOHAX), Ga= 9,81 -Ma;

Wy - KOOQOUIIMEHT MaKCUMAIBHOTO TOPOKHOTO COMPOTUBJIEHUS JOPOTH,

Vinae - MakcHMajilbHas CKOPOCTh aBTOMOOWIIS, M/C, TPUHUMAETCS B
COOTBETCTBHUM C 33JJaHUEM HA KYPCOBOM MPOEKT.

[Tpumedanne. EnuHUIBl M3MEPEHUST CKOPOCTH ABTOMOOWIS KM/4ac M M/C
HaxXOJATCI MEXKIY COOO0K0 B CEAYIOMIEH 3aBUCUMOCTH Vi ewnac)=3,6Va owr).
[Ipn nBM>XEHWM ABTOMOOWJIE HA MAKCUMAJIbHOM CKOPOCTH Ha TOPU30HTAIIBHOM
y4acTKe AOPOrH ¢ OCTOHHBIM WM ac(PaabTOOECTOHHBIM MOKPBITUEM, Koraa i = 0
(k03 (PUIUEHT XapaKTEPUIYIOIINI MOIHEM WK YKIIOH JOPOTH) TO: Wyv= f

C yBEJIMYEHUEM CKOPOCTH ABUKCHHSI ABTOMOOMIISI CKOPOCTHOM
KOO(PPUIIMEHT  CONPOTHUBIICHHUS  KAUCHWIO fy BO3pPAcTacT, COOTBETCTBEHHO
YBEJIMYMBACTCS M 3HAUECHUE KOIP(PUIIUEHTA COMPOTUBIICHUS JOPOTH .



B pacuetax 3HaueHUEe Wy onpeaenseTcs no Gpopmysam:

- 17151 TPY30BBIX aBTOMOOMIICH:
W= fi= fot 61075V ax ; (2)
- JUTS JIETKOBBLIX aBTOMOOWIIEH:

l/]v =ﬁ=ﬁ+ 5'10-6° Vzmax , (3)

rae. fy- CKOpOCTHOM KO3(PPUIMEHT COMPOTUBIIEHUS KAYEHHIO;
Jo - KO3pQPUIMEHT CONPOTUBICHUS KAYCHWID aBTOMOOWJISI Ha MajbIxX
ckopocTax a0 40 km/4ac;
Jo= 0,01 - njist NETKOBBIX aBTOMOOUJIEH;
Jo=0,015...0,02 - nns rpy30BBIX aBTOMOOMIICH.
Vinax- MaKCHMaJlbHas CKOPOCTh aBTOMOOWIIS (ompeAesieHa 3aJaHHEM
KYPCOBOI0 MPOEKTa), M/C;

Haubonee mnonHble CBENECHWS O MapaMeTpax JBHUrareisi AAcT BHEIIHSIS
CKOPOCTHAs XapaKTEPHUCTHUKA, MPEACTABIAIOMAs Co00i 3aBUCUMOCTb MOIIHOCTH
Ne, 1 KpyTAILIETO MOMEHTA M. OT YaCTOTHI BPALICHUS KOJIEHYATOTO Bajia M (mun™)
IIPA MOJTHOW MMOJa4e TOIUINBA.

[Ipumeuanue. BHewHAn CKOPOCMHAA XAPAKMEPUCMUKA, RO CYULECHEy
ROKa3blaem RNPeoebHble B03MOMNCHOCHMU  Osuzamens HO MOWHOCHMU U
Kpymauiemy Momenmy. Xapakmepucmuku, HnoJyYeHHble HPU  HEHOJIHbIX
HAZpy3Kax U HenOJIHOI nooave monauea, Hazvlearwmesa uacmuynvimu. boavuiynw
yacmoe GpPeMeHu aeMmOMOOUIBbHBIN Oeucamenv padomaem HaA YACHMUYHBHIX
XAPAKMEPUCHUKAX.

BHelHss CKOpocTHAs XapaKTepUCTHKA ABUTATENS PACCUUTHIBACTCS 1O (hopMyJie:

2 3

ne ne ne

N,=N,_ |a " +b " —C L sBn @
N N N

rAc. Ne- TEKyIIME 3HAYCHUSI MOIIIHOCTH, KBT;

Niax- MAKCUMAaJIbHASI MOIITHOCTH JABUATATENS, KBT;

He~ TEKYILME 3HAUEHHS YACTOTHI BPAILIECHUS KOJIEHYATOTO Bajla, MUH ' ;

AN - HOMHUHAJIBHAA YacTOTAa BpALICHHUS KOJICHYATOrO0 Bajia, T.€.4acTOTa
BPALIECHNS IPY MAKCUMAILHON MOIHOCTH JIBUTATENS, MHH

a, 8, C - DMIIUPUYECKHUE KOIPPUIIMEHTHI, 3aBUCAIINE OT TUIA IBUTATENS;

a = ¢ =c=I - 111 OCH3UHOBOI'O JIBUTATEJI,

a=20,53;6=1,56; c=1, 09 - njis1 4CTBIPEXTAKTHOTO TU3EJIS,



[Ipm pacuere BHEIIHEH CKOPOCTHOW XapakTEPUCTUKA MHUHHMAIBHYI) YacTOTY
BPAILLICHUS KOJICHYATOr0 BaJla Mmin PEKOMEHYETCA IPUHUMATD B IIPEaEax:

Rumin=700...900 MuH"' - 11 GEH3MHOBOTO JBUTATEILS,
Rmin =800... 1000 Mun™' - a5t mU3ems.

Jlamee BbIOMpacTCs 3HAYCHHWE 4YAaCTOTHI BPALICHHS KOJEHYATOro  Bajia
JABUTATENS TIPU MAKCUMAIbHONW MOIIIHOCTH - AIN.

JUis nBUraTeneii pa3iMyHbBIX aBTOMOOWIICH HOMHHAJIbHAS YacTOTA BPAILCHUS
KOJICHYATOTO BaJla AN ONPEIENAETCSA CAEAYONMMHE 3HAYEHUAMHE, (MUH!):

ben3unoBbie nBUTaTENN:

JIETKOBBIX aBTOMOOMIIEH . .. ... ..o, 4500.....6000
IPY30BbIX AaBTOMOOWJICH U aBTOOYCOB. .. .......... 3000.....4600
Jnzenu:

JIETKOBBIX ABTOMOOMJIEH ... ... e 3500.....4600
IPY30BbIX aBTOMOOWJICH. .. ..............................2000.....3200

BenuuuHbBI Mmax 17151 PA3TUYHBIX IBUTATEICH UMEIOT CACAYIOUINE 3HAUCHHUS:
Amax= (1,1 ... 1.2) nn- 1719 OCH3UHOBBIX JIBUTATENICH;

Hmax= ny =1 - 08 JW3ENbHBIX JBUTATENEH JIETKOBBIX W TPY30BBIX
aBTOMOOMIICIA;
Rma/ny = 1,1 - pomyckaeTcss MPUHUMATh AJis AM3CIBbHBIX JBUTATENCH

JIETKOBBIX aBTOMOOMJIEHA.
MakcuMasnbHasi MOIIMHOCTh ABUTaTeNsl Nmax ONpPEACTSCTCS TO (HopMyJIE:

N
N _ ey

max " p n._ ., n_
() + ()" —(—=)

(5)

[Tpu pacuere Numax O GOpMyJIE 5, BEIOOP OTHOIIEHUS Mmax/NN B OONBIIYIO
CTOPOHY BEIET K YBEIWYEHHUIO 3araca MOIIHOCTH MAYLICH Ha Pa3rOH aBTOMOOWII,
YJIYUIIAETCS MPUEMUCTOCTh aBTOMOOWIISL (BpeMsi M MyTh Pa3roHa), HO NpPHA 3TOM
YXYALIAETCS TOTTUBHAS SKOHOMHYHOCTb.

Pacuer MOIIHOCTM ABHMTarens OT 4YaCTOTHI BPALLICHHs KOJEHYATOrO Bajia s
OCH3MHOBOIO WJIA JAM3EJIBHOTO JIBHTaTeNIed MPOBOAATCS MO YPAaBHEHUIO 4,
PE3YABTATHI PACUETOB 3aHOCATCA B TA0M. 1, mpunoxenue 1.

PacdeTHble TaHHBIE 3aBHCHMOCTH KPYTSAIIETO MOMEHTA OT YaCTOTHI BPAICHHS
KOJICHUATOTO Bajia OMPEACISIOTCS (HOpMYIIoii:



M, -9.554.10° N,
n

e

(H-m); (6)

rae.  Ne -TeKyllee 3HAYEHWE MOINHOCTH JBHTAresi COOTBETCTBYIOILIEE
3aJaHHOMY TEKYIIEMY 3HAUECHHIO YaCTOTHI BPAIICHUS KOJIEHYATOTO BaJla He.
PesynbTarsl pacyeToB cBOAAT B TaOM. 1, mpui. 1.

[Io pesynpTaram pacyeToOB CTPOITCA KPUBBIE BHEIIHEH CKOPOCTHOWM
XAPAKTCPUCTUKH JIBUTATEIIS, PWI.2, puc. 1.

2.3 Bei0op napaMeTpoB TPAHCMHUCCHHU

B npouecce omnpenencHus —mapaMeTpoB  TPAHCMUCCHM — aBTOMOOWIIS
MPOM3BOJUTCS PACUET NEPEAATOYHBIX YHCEN TVIABHOM Nepenaun o, KOpoOKH mepeaay
ixn M TOTIOJTHATENBHBIX KOPOOOK, €CIH MOCIIEAHUE MPEAYCMOTPEHEI 3aJaHAEM.

2.3.1 Tlepemato4yHoEe YMCIIO TJIABHOM NEPENAUn I OMPENETSAETCS W3 YCIOBUS
00eCneYeHnsT MaKCUMAJIbHON KMHEMATUYEeCKOW CKOpocTH aBToMoOWmto. [Ipu 3Tom
aBTOMOOWJIb ~ BWDKETCS HA BBICIIEH Tepegadye, a JBUTarellb  Pa3BHUBACT
MAaKCHMAJIbHYIO YaCTOTY BPalICHHsI KOJIEHYATOTO BaJIa:

y — nmax.rk
10—0,377—i o e

6n max

I7I€. Mma- MAKCUMAJIbHAS YACTOTA BpAILEHUS KOJEHYATOrO Bajia JBUTATEls,
(vnn);

ri- KHHEMAaTHYECKUH pajinyc KoJieca, (B METPax);

[¢n - IEPEIATOYHOE YKMCIIO BBICHICH NEpesaun KOpoOKu mnepeaad; (B KypCOBOM
MPOEKTE PEKOMEHYETCS MPUHUMATD ien=1);

Vmax - MAKCUMAaJIbHAs CKOPOCTb ABTOMOOWJS TMPH JABUKEHMM HA BBICIICH
nepeaaye, (KM/4).

JIs IErKOBBIX aBTOMOOWMIIEH MaJIOr0 U CPEAHETO KIACCOB C MATUCTYMEHYATON
KOpOOKO# Mepeay 4eTBepras CTYNEHb — BhICIIAS NEpeaada BeIOUPACTCS gn=1, WK
Onmu3Kkol K enuHule (fem=0,95-1,05-1n15 nepeTHENPUBOIHBIX aBTOMOOWIICH), msTas
CTYIICHb - MOBBIIICHHAS Nepeaaya, BbIOupaetcs inn = 0,8...0,88.

JInst Tpy30BBIX aBTOMOOWINEH len=I; ¢ OU3CIBHBIM JBUTATENEM JOIMYCKACTCS
ien=20,7...0,8, W1 B COOTBETCTBUU C MPOTOTUIOM BHIOPAHHOTO aBTOMOOMJISL.

JUts Tpy30BBIX aBTOMOOWJIEH OOJBIION T'Py30MOJIBEMHOCTH MOBBIIIEHHAS
nepeaava inn HE 3aJACTCSL.

Jleexosovie asmomoouu NOTHOCMBIO 3aepyoicernuvle, umerouue
NAMUCIYNEHYAMYI0 KOPOOKY nepeoay, MAKCUMATILHYIO CKOPOCIb PA36UBAION, KK




npaswio, Ha yYemeepmoil nepeoave. llosviuiennas nepeoadd ucnoavsyemcs OJis
OKOHOMUYU  MONIUBd, 6 OOPOAICHLIX YCIOBUAX 00ECNedusdioyux —pasHomepHoe
osudicerue asmomoous, 20e He mpebyemcsi OOCMAmoYyHO20 3andcd MOUWHOCIU
uoyweeo Ha pazeon aemomoowis. Imo npAMONuHeliHvle Y4acCmKu oopolu 0e3
nOOBbEMOB, NO36OJAIOWUE  ABMOMOOUNIO  O8USAMBCSE HA  CKOPOCMAX  OJIUKUX K
MAKCUMATTBHBIM.

[Tepenarounbie uncna (CpeIHECTATUCTUYCCKKE) TJIaBHOM Mepeaayn:
-JICTKOBBIX aBTOMOOMIEH - ip = 3,5...4,5;
-TPY30BBIX aBTOMOOWIIEH - ip = 5...7.

[Ipu onpenencHUK NEPEAATOYHOTO YHACIA TJIABHOM MEpPEAaun HY>KHO MUMETh B
BUJly — YBEJIMUCHHOE NEPEIATOUYHOE YMACIIO BEACT K YBEJIMUEHUIO PA3MEPOB U MACCHI
IJIABHOHM Tepeaur, YMEHBIICHUIO TOPOKHOIO MPOCBETA, YXYALICHUIO MOKA3aTelst
npoUIbHOH MPOXOAUMOCTH aBTOMOOWSsA. [lolydeHHOE YHMCIIEHHOE 3HAYCHHE
IJIABHOW mMepefauu CleAyeT CpaBHUBATh CO 3HAYCHHEM [JIABHOHW mepenayu
aBTOMOOWJIE MPOTOTHINA WM C aBTOMOOWISIMH aHAJOTMYHOrO KjaccoB. [lpu
3HAUUTENILHON pa3HUIE MEPEIaTOYHOTO YKCJA B CTOPOHY VBEIWYEHUS, CHCAYET
YMCHBIINTE MAKCUMAJILHYIO YacTOTY BpaUICHHs KOJEHYATOrO Bajla JABUTATEAS W
IEPECYNTATh BHEITHIOK CKOPOCTHYIO XaPAKTEPUCTUKY JABUTATEINS.

2.3.2 Pacyer nepeaaTOuHbIX YUCENT KOPOOKH Nepeaay.

Y  OOJAbIIMHCTBA JIETKOBBIX W TPY30BBIX  ABTOMOOWJICH  HMMEHOIINX
MEXAHUYECKYI0 CTYNEHYATYH0 KOPOOKY Mepefay, YWCI0 CTYNCHEH HaXOIuTCs B
npeaenax n = 4...6 (6e3 ydera nepeaaun 3aaHero xoaa). CBA3aHO 3TO € TEM, 4YTO C
YMEHBIICHUEM YHCJIA CTYNEHEH YXYAIAETCsS MPUCIOCA0IMBAEMOCTh aBTOMOOWMIIS K
JIOpOTe, C YBEIMUYEHUEM — BO3PACTAET CIIOKHOCTh YIPABJICHUS aBTOMOOMIIEM. Takxke
YBEIUYMBAKOTCS  rabdapuTHBIE  pa3Mepbl, Macca, CTOUMOCTb,  YCIIOXKHSETCS
KOHCTPYKIIHUSI.

B KypcoBOM MPOEKTE PEKOMEHIYETCS KOJIMUECTBO CTYMEHEH KOPOOKHM mepeaad
BHIOMPATh B COOTBETCTBMM C aBTOMOOWJIEM MPOTOTUIIOM WM aBTOMOOWJISIMU
aHAJIOTUYHOTO KJtacca.

Takum 00pa3oM, BHayajie pacyera MEPEAATOUYHBIX YMCET CTYNEHEH KOPOOKH
nepeaad HeoOXOJMMO BBHIOpaTh KOJMYECTBO CTYNEHEW MO BBINIE W3JI0KEHHBIM
PEKOMEHIAIUSIM.

[lepenaTouHoe 4YMCaO MEPBOH CTYNMEHH KOPOOKM Mepenay, ONpeacseTcs
UCXO/JIsl U3 BBITIOJTHEHUS CJICTYIOLIUX TPEX YCIOBHIA:

1.IlepBoe ycnoBue: BO3MOXKHOCTH TPEOJOTCHUS aBTOMOOWJIEM 3aJaHHOTO
MaKCUMAaITbHOTO JOPOKHOTO CONPOTHBIICHHS:



i — Ga quaxrk
LM, ®

mp “o

A€ Wmaex -  KOIPPHUIMEHT  MAKCUMAIBHOTO  CYMMApHOTO  JIOPOKHOTO
COMPOTHBIICHUS

Wmax= [ty i - KO>QQUIMECHT XapaKTEPU3YIOUIUH YyroJl MoAbeMa T0POrH,

i=GqSina;  a—yroa noasemMa J0poru, rpas.

B pacuerax BeTUUYMHA WYmax IPUHUMACTCH

Wmax =0,25... 0,4 - 1714 TPYy30BBIX aBTOMOOWJIEH;

Wmax= 0,35... 0,5 -7U1s1 TETKOBBIX aBTOMOOWIICH.

2.BTopoe yciioBHE: BO3MOXHOCTM TOJIHOM peanu3aluuu CLECMHONW MacChl
ABTOMOOWJIS:

i__Gm@m-n
1 - L ’ 9
M max r]mplo ( )
Tae. @y - KOIPPUIMEHT CHEIUICHUS;, AN CyXOH J0opord ¢  achaabTOBBIM

MOKPBITUEM @y = 0,7. ..0,8;
Gy - CILICTIHOM BEC aBTOMOOWJIS, PaBHBIN BECy, MPUXOASAIMIEMYCS Ha BEAYIINE
MOCTBI aBTOMOOMJISL.

ClenHoli Bec aBTOMOOWIISI ONpeAeseTcs 1mo (Hopmyie:
Gy =Ky G, (10)

TIC.  Key - KOO(Q(PUIMEHT CLEMHOTO BECA ABTOMOOHUIIS.

Jlnsg rpy30BeIX aBTOMOOWJEH Tpymmbl A: Ke= 0,67... 0,7, 1iis rpy30BBIX
aBromooOunel rpynmsl b: ke = 0,70... 0,75.

JInsg JIErKOBBIX AaBTOMOOWJIEH € MEPEAHMM PACIOJIIOKCHHUEM JIBUrareis W
3aJHUM BEAYIIUM MOCTOM. Key = 0,52...0,55, nns JErKOBBIX aBTOMOOWJIEH C
MEPEAHUM PACIIOJIOXKEHUEM JIBUTATENS. M TEPEIHUM BEAYIIAM MOCTOM: Key=
0,53...0,57. ]Ins NOJTHONPUBOIHBIX aBTOMOOWMIIECH: Gey = G,

3. Tperbe ycnoBue: 00eCNEYCHUsT MUHUMAJIBHOM YCTOMYHMBONH CKOPOCTH
IBIDKCHUS ABTOMOOWIS Vimin B 3aJAHHBIX TOPOKHBIX YCIIOBHSX:

i,=0.377 mnlk
1V

o’ min

(1)



TAC. = Viin = 4... 5 KM/u - 17151 aBTOMOOMIIEH HOPMAJIbHOM MPOXOIUMOCTH,
Vnin = 3.. .4 KM/4 - 1711 aBTOMOOWIIEH MOBBILIEHHONH TPOXOMMOCTH.

[Tpu BBIOOpE MEPEAATOYHOTO YMCIIA MEPBOM CTYMEHH, €CIU i1 OMPEACTIEHHOE
10 MIEPBOMY YCJIOBUIO MPEBBIIIACT 3HAUYCHUE {7 HAMIEHHOIO 110 BTOPOMY YCIIOBHIO,
TO CIEAYET MO BO3MOXKHOCTH YBEJIMYMTH CLEMHYK) MAcCy - HaNpuMeEp, YBEIMYUB
0azy aBromoOuns. [Ipr HEBO3MOXKHOCTH YBEIMUYEHUSI CUEMHOW MacChl, 3HAYCHHE I7
CJIEAYET NMPUHHUMATH MO BTOPOMY  YCJIOBHIO, KOTOPOE 3aTe€M CONOCTABIISIETCS CO
3HAQYEHHUEM i1 BBIYHACIIEHHBIM IO TPETBEMY YCIOBHUIO. B cityyae eciu i BEIYMCIIEHHOE
N0 TPETHEMY YCIIOBUIO OOJBIIE KAKIOTO U3 3HAYEHUI BBIYMCIEHHBIX IO IEPBOMY U
BTOPOMY YCIIOBUSIM, TO B KaU€CTBE PACYETHOIO MPUHUMAETCA {7 BBIYMCIICHHOE I10
TPETBEMY YCIIOBHIO.

Pesynbratel, paccuntanHble o popmynam 8 - 11 m BBIOpaHHBIX 3HAUYCHWH
NEPEIATOYHBIX YUCEN MPSMOI, TOBBILICHHONH M MEPBOM Mepenay 3aHOCAT B Taln.2,
npui. 1.

[lepenarounple uyncna (CPEAHECTATUCTHYECKHE) [UIsl TMEPBOM  CTYNEHU
KOPOOKHM mepeaay COCTaBIISOT:

-JICTKOBBIX aBTOMOOMIEH - i1 = 3,4...3,8;

-rPy30BBIX aBTOMOOWIIEH - i1 = 6,0... 8,5.

2.3.3. CymecTBYOT Pa3IMYHBIE METOBI OMTPEACIICHUS MEPEAATOUYHBIX YUCET
NPOMEKYTOUHBIX CTyNEHEH KOpoOKH nepenad. OQuH U3 METOAOB - MEPEIATOYHBIC
YHC/Ia TNPOMEXKYTOUHBIX  CTYNEHEH  pPACCUMTHIBAIOT 1O  T'€OMETPHUYECKOM
MPOrpeCCUr, € NAIBHEWINEH KOPPEKUMEN ITONYUYEHHBIX YHCIICHHBIX 3HAYCHUM.
Hwxe npuBoauTcs [aHHAss METOAMKA.

OnpeneneHne MepeaaTOUHbIX YMCENT MPOMEKYTOUHBIX (CMEXKHBIX) CTYNECHEH
KOpOOKM mnepenady (MeXay MEpBOM M BBICIIEH NEpenadyamu), MPOU3BOJUTCS IO
(opMyJIE FEOMETPUYECKON MPOTPECCHU:

. _(-l)f + om)
L=\l (12)

rJIE: m - HOMEpP CTYNEHU KOPOOKH repeaay;

N — TPUHATOE YHUCIIO CTyMeHed KOpoOKW TMepenay, 3a MCKIIOYCHUEM
MOBBIIICHHOW TIEpeAayYM U epeaayuu 3aHETO XO1a.

Pesynbrarsl pacuetoB o gopmyne 12 3aHocarces B Tabmn.2, npui. 1.

Jlanmee pacCUMTHIBAIOTCS 3HAYCHWS ¢ - TUIOTHOCTH Psjia IEPEIATOUHBIX YACET
KOpoOKM nepenad no popmyse:

qi1.2= i/iz;



qz3 = (/13
Q34 = i3/ls
qn-1n = in-1/in.

rie: q — IIOTHOCTH (11ar) psiia MeXKAy NMEePBO U BBICIICH NepeaayaMu;
i1, i2,i3 ... in— IEPEAATOYHBIC UMCIIA KOPOOKHU NEPENAY - MEPBOM, BTOPOH,
TPETHEN, BBICIIEN CTYIIEHEN COOTBETCTBEHHO.
N — TPUHATOE YHUCIIO CTyMeHed KOpoOKW TMepenay, 3a MCKIIOYCHUEM
NOBBIIIEHHON TIepeayu U Mepeaayun 3aIHEr0 X0a.

IlnoTHOCTL psiga ¢ - XapakTEpPHU3YETCS OTHOLICHWUEM 3HAYCHHMHA CMEXKHBIX
nepenad.  [IpomMexxyTouHble  CTYyNEHHM, BBIYMCICHHBIE 10  Qopmyne (12)
reOMETPUYECKOM MPOrPECCHU AOJKHBI COOTBETCTBOBATH CIIEAYIOIEMY PABEHCTBY:

iVi2=1/i3=i5/i4 ...= In-1/ln = ¢,

HNurepBan nepegaun (1ar) — 370 OTHOLIEHUE NEPEAATOYHBIX YHCENT CMEKHBIX
(cocemHuX) CTYNMEeHEN KOpOOKHU mepenay. Y MEHbBIIEHUE WK YBEIMUYCHUE WHTEpBaja
MEXIY CMEKHBIMM TIE€PeAavYaMy, O3HAYACT YMEHBIICHHE WM  YBEJIMYCHHUE
OTHOLIEHUS 3HAYECHUI NEPEAATOYHBIX YUCENI MEXKIY CMEKHBIMU CTYIICHIMMU.

HaiineHHbIE 10 T€OMETPUYECKON MPOrPECCUM 3HAYEHHUS NEPENATOYHBIX YMCET
MPOMEKYTOUHBIX ~ CTYNEHEH, KOPPEKTUPYHOT. Jliis 3TOT0  MHTEPBAL  MEXKIY
NEPEAATOYHBIMHA YMCIIAMHM BBICIIMX CTYNEHEH yMEHbLIAKOT HA 5...15%, a unTepBan
MEXIY NMEPEIATOUYHBIMU YUCIIAMU HU3IINX CTYIEHEH yBeIMUMBarOT Ha 5...15%. g
YMEHBUICHUSI MHTEPBAJIA HA BBICIIMX IMEPEaaYax YMEHBIIAKT MEPEAATOUYHOE YUCIIO
npeanocineHeii crynenn Ha 5...15%. [Ing yBenMueHus WHTEpBala HAa HU3LIUX
nepenayax (MHTEPBAI MEXKAY NEPBOM W BTOPOM  CTYNEHBIO), YMEHBIIAKOT
MEPEAATOYHOE YMCIIO BTOPOU CTyreHu Ha 5... 15%.

[Ipm 3TOM MWIAr MEXAY NEPEAATOYHBIMHA YMCIIAMHU BCEX CTYIECHEH MONYYECHHBIX
nocie KOPPEKUMM HE AOJDKEH npeBblmark: 1,7.. 1,8 - mus aBToMOOHMIEH C
JU3EJBHBIM JABUTATENEM M 2 — Il aBTOMOOWIEH ¢ OCH3MHOBBIM Aurarenem. Ilpu
KOPPEKTHPOBKE NMepPeJaTOYHbIX YHCe MPOMEKYTOYHBIX CTYICHEH He MOAJIeKAT
H3MEHEHHUI0 MepeJaTOYHble 4YHCIa NepBOil W BbICIICH CTyneHeil KOpoOKH
nepesay, T.K. 3TO NPUBEAET K HAPYLICHUIO YCIOBHMI BBINOJIHEHHBIX B IYHKTax
23.1-232.

[Ipy KOpPPEKTUPOBKE TNEPEAATOUYHBIX YHMCEN MPOMEKYTOUHBIX CTYIECHEH
KOpPOOKM mepenay CIeAyeT MOMHHUTh, YTO WX 3HAUYEHUS OKA3bIBAKOT BIIMSHUE HA
napaMeTpel TATOBOM JUHAMHMKN aBTOMOOWIIS, €r0 MPUEMHUCTOCTH (YCKOPEHHUE, BPEMS
W TNyTh pa3roHa) W TOIUIMBHYK) OSKOHOMHYHOCTH aBTOMOOWis. [losTtomy
OKOHYATEJIbHOE PEIIEHUE N0 BBIOOPY MEPEAATOUYHBIX YHCEN CIEAYET MPUHHAMATh
NIOCJIE BBINOJHEHUS TATOBOTO pacyeTa aBTOMOOWMIISE HA OCHOBE aHAIN3A €ro TATOBO-
CKOPOCTHBIX M TOIUIMBHO-DKOHOMMYECKMX IIOKAQ3aTele ¢ Y4YeTOM YCIIOBUMA



AKCIUTyaTalii TPOECKTUPYEMOTO aBTOMOOHUJIS.
1.4 Ouenka TAT0OBO-CKOPOCTHBIX CBOIMCTB aBTOMOOHIISE

AHamu3  TATOBO-CKOPOCTHBIX ~ CBOMCTB ~ MPOCKTUPYEMOIO  aBTOMOOWMIIS
MPOBOJIUTCA C IEJBIO OLEHKM MPAaBUJILHOCTH BHIOOpPA MapamMeTPOB JBUTATENS W
TPAHCMUCCUU. [[JI1 3TOT0 MCHOJB3YIOTCS AHAJTUTUYECKUE W TPAPUUYECKUE METObI
TACOBOTO W  MONIHOCTHOTO OajaHCOB, JMHAMHUYECKOW XapPaKTEPUCTUKU U
NPUEMHACTOCTH aBTOMOOMJIS

1.4.1 Metoa cunoBoro OajlaHca OCHOBAH HA aHAJIM3€ COOTHOIICHUS CUJILI TSATH,
00ecreunBarONIC MOCTYNaTeIbHOE JABUKEHUE aBTOMOOWJISL U CUJI COMPOTUBIICHUS,
MPOTUBOJECHCTBYIOMIUX 3TOMY JIBUXKCHHIO.

YpaBHeHuE cuoBOro 0ajgaHca UMEET BUJL:

P, =P +P +P +P

Cuna tarm Ha Beaymmx konecax Pr (H), paccumTeiBaeTcss uisl KaKAaoro
3Ha4YeHUs M. JUIs BCEX MEPENAy U ONPEAECIACTCS U3 BEIPAKEHUS:

p _Me-lm-lo N
re (13)
¥
rae. ixn - TEPEAATOYHOE YHMCIO COOTBETCTBYIOWIEH CTYNEHHM KOPOOKH

nepenay;

Pr - paccuuteiBacTcs mo ¢gopmysie 13 s Bcex nepenay, 3a UCKIHUYCHHEM
NEepPeaaun 3aIHEr0 X0Aa. Pe3yabTaThl pacueTa 3aHOCATCS B TaOnuily 3, npuit. 1.

CKOpoCTh ABMYKCHHSI aBTOMOOWIISI PACCUMTHIBACTCS IS KaXKAOTO 3HAYCHUS
YacTOThl BpaLICHUs KOJCHYATOrO Baja JBUTATENs He U U1 KaXIOW mepeaaun (3a
UCKJIFOUEHUEM MEPEIaum 3aJHETO X0a):

n,r
v.=0,377 ; ,l-k . (kM/uac) (14)
0

Kn
Pesynbpratel pacuera, BBIMOAHEHHBIE, MO (Qopmyse 14 3aHocarcs B Tabmuny 3,
npuit. 1. Jlanee no pe3ynbraraMm pacuyeToB CTPOUTCS rpaduk 3aBUCUMOCTH Pr= f{v).
C rpadukoM TATOBOM XapaKTEPUCTHKH COBMEINAETCS TpauK 3aBUCUMOCTH
CYMMApPHBIX CHJI COMTPOTUBIICHUS ABM>KCHUIO aBTOMOOWIISE Py, TPA €r0 PAaBHOMEPHOM

JBUKCHHH.
B O6H.I€M BHJC YPAaBHCHUC CYMMAPHBIX CHUJI COIPOTUBIICHUA ABUKCHHUIO



ABTOMOOWJISI UMEET BUI;

P =P +P,+P +P, (H) (15)
rac. Pr=Gyf,- cuna CONPOTHUBJICHUS KAUCHUIO,
Pi=0 - cuna CONPOTUBICHHUS TMOABEMY, (TOABEM W YKIOH JOPOTH
OTCYTCTBYIOT);

Py, - cuna conpoTUBIICHUS BO3AYXA,

P; = 0 - cuna conpoTHBIICHUS UHEPLIAX (PABHOMEPHOE JBHYKECHUE ).

B KypcoBOM mNpOEKT€ CYMMAapHBIE CHJIBI CONPOTUBIICHUS JBH)KECHHUIO
aBTOMOOWJII PACCUMTBIBAIOTCA U YCJIOBWM, KOIrZJa aBTOMOOWIIb JABMXKETCS
PaBHOMEPHO MO JAopore ¢ ac(anbTOOCTOHHBIM TOKPBITUEM O€3 YKIOHOB W
NOJBEMOB, T.€. Pr =0; P;=0. Torna ypaBHEHUE CUIIOBOTO OajlaHCa MPUMET BUL

P =P +P,, (16)

Cuia COnpOTUBIIEHUS KAYEHHUIO:
P, = G, ﬁ (17)

Cuma COIIPOTHUBJICHHUA BO3AYyXa.
Pw:keFavaZ ’ (18)

I€. V4 - CKOPOCTh JIBMKEHUSI aBTOMOOWIIS, M/C

Ke - KOOPQUUMEHT OO0TEKaeMOCTH, ONpeaesicH Bbie (B ¢opmyny 18
MOJCTABJISIETCS paHEE BEIOPAHHOE 3HAUEHUE 110 1. 2.1);

F.= a-B-H - nnowmaas J1000BOro ceucHus (B MeTpax) OMPEENeHa BBIIE MO
m2.1.

Pe3ynapTaTel pacueTOB CWJI  CONPOTHBIICHHS  JBMXKCHUIO  aBTOMOOWIIS
BBIYMCIEHHBIX O popmynam 15-17 3aHocarcsa B Tabn. 3, npui.l, 3aTemM Ha rpaduke
TATOBOM XapaKTEPUCTUKH CTPOUTCS 3aBUCUMOCTD Py (Vq).

1.42 Merox MOIIHOCTHOrO OajaHca OCHOBAaH HA aHAINU3€ COOTHOIICHHUS
MOIIHOCTH, TMEPeJaBacMOi Ha BEIylIME KOjieca AaBTOMOOWJS, W MOIIHOCTH,
HEOOXOAUMOM ISl MPEOAOEHUS CUJT COMMPOTUBIICHUS BMXKCHUIO aBTOMOOMJIS.

YpaBHEHUE MOIIIHOCTHOTO OajlaHCa UMEET BU/I;

NT:Ne.r]mp:Nf+Nh+Nw+Nj’ (KBT), (19)



rae:. Nt - MOIIHOCTh MOABOAMMAS K BEAYIITUM KOJIECaM aBTOMOOWMJIS;

Ny - MOIIHOCTh, 3aTpauMBacMas Ha TMPEOAOJICHUE CUJIBI COMPOTHUBJICHMUS
KaueHHIO;

Ni - MOIIHOCTh, HeoOxomumas A TPEOJOJCHHUS CUJIBI COMPOTHUBIICHUS
MOJIBEMY,

Ny - MOUTHOCTh, HEOOXOAMMas JUIS TPEOJAOJCHHWS CHJIbI COTPOTHBIICHUS
BO3/yXa;

Nj- MOUTHOCTbh, HEOOXOAMMAs JJIsl pa3roHa aBTOMOOWIIS.

MouHoCTh, TEpenaBacMas Ha BeAylMe Koseca aBromoOmis (kBT),
onpeaenseTcs no GopmyJe:

N,=P v /1000 (20)

MomHoCcTh, HeoOX0oauMasi AJsl MPEOJONEHHUs CHIIBl COMPOTHBICHUS KauCHHIO
(xBT):

N,=P,-v,/1000 1)

MouHocTh, HeoOX0oAMMast AJis MPEOA0ICHHS noabema (KBT):

N,=P, v /1000 (22)
MotHOCTh, He0OXOAMMas Ui MPEOAOJICHUS CHJIbI  COMPOTUBIICHMUS
Bo3yxa (kBT):

N,=k,F,v,’/1000 (23)

B BbIlIe nMpuBEACHHBIX (POPMYIaxX CKOPOCTh ABTOMOOUIS Vo - B M/C.

B KypcoBOM MpOEKTE PACCUMTHIBACTCS M CTPOUTCS TpadHK MOIIHOCTHOIO
OanmaHca aj1s ciiydasi PABHOMEPHOTO JBUKCHHSI aBTOMOOMIIS 110 TOPU30OHTATIbHOM
Jopore ¢ acparbTOOETOHHBIM OKPBITUEM, T.€. N = 0: Nj = 0. Pe3ynbTaThl pacyeToB,
BBIYKCIIEHHBIE TIO (popmysiam 19 - 23 3aH0csTes B TaOu. 3, npui. 1.

JUis  Hamero ciydas ypaBHEHHME CYMMapHOW MOIIHOCTH MAYILIEH Ha
MIPEOOJICHAE CHJI COTIPOTUBIICHUS ABMKEHUIO UMEET BUI

N;=N,+N, (24)

3a TEKYIIHUE 3HAYCHHS CKOPOCTEH MPUHUMAKOTCS CKOPOCTH, COOTBETCTBYOLIUAC



pPacUETHBIM MPH JIBMKEHUHM aBTOMOOWIISI HA BBICIICH MEpenaye.

PesynpTaTtel pacueToB CyMMapHO MomHocTH ((opmyina 24), 3arpaunBacMoi
Ha NPEOJOJICHUE CHUJI COTPOTUBIICHHUS IBMKEHUIO aBTOMOOMIIS, 3aHOCATCS B Ta0m. 1,
npuin.l, 3areM Ha rpaguke MOIIHOCTHOrO OajlaHca CTPOMTCS XapaKTEPHCTHKA

NZ(Va).

1.43 MeTox [OMHAMHAYECKOW XAapakTEPUCTUKA OCHOBAH HA  aHAIU3e
3aBUCUMOCTH JTMHAMUYECKOTO (hakTopa OT CKOPOCTH JBWIKEHHWS AaBTOMOOWIS Ha
Pa3NIMYHBIX MEpeaayvax.

JuHamuueckuii (pakTop aBTOMOOWIIA (3TO YACHbHBIA MOKa3areiab CBOOOIHOM
CWJIBl TATM OTHECEHHOH K €IUHMIIC NOJHOINO Beca aBTOMOOW/IS - BETWYHAHA
Oe3pa3MepHast) ONPEETSAETCS U3 BBIPAKCHUS

— PT _Pw
Do=="%6—" ©5)

a

JluHamuyeckas xapakrepuctuka D. = f{v) CTpoWTCS JUIA JBIKCHHUS
aBTOMOOWJISL HA BCEX MEpeaavax (3a UCKIYCHUEM Mepeaaun 3aIHero xoaa). Pacuer
3HAYEHUH JTUHAMUYECKOrO (PakTopa MPOU3BOAMTCS Ui 3HAUEHWH  CKOpOCTEH,
ONMpPENENCHHBIX MO popmyJie 14.

Pesynbrarsl pacueToB o gopmyse 25 coaarcs B Tadn. 3, npuit. 1.

[lo pesyabTaram pacyeToB CTPOMTCS  JAMHAMUYECKAs  XapaKTEpUCTHKA
aBTOMOOWIIS - Dy=f{v4) AN KOKAOH NEpeaayn.

Jlnst onpenenenus: BO3MOXKHOCTH JIBUYKEHUSI aBTOMOOMJISI B 3aBUCUMOCTH OT €ro
3arpy>KEHHOCTH,  rpaduK  JMHAMUYECKOM  XApaKTEPUCTUKU  JOTIOJHSETCS
HOMOTPaMMOi1 Harpy30K.

Pacuer mikanbl AuHamMuueckoro gaktopa Ajas aBTOMoOWIIs O0€3 rpy3a IpOBOIUTCS
o gopmyie:

— G0
a0 - aa G
a

rIe. . - MaciuTad MiKajbl JUHAMUYECKOrO (hakTopa MOJHOCTHIO 3arpy>KEHHOTO
aBToMoOms, H/Kr MM;
Gy - Bec aBToMOOMIIs Oe3 Tpy3a, H.

OOmwmii BuA rpaduKka JWHAMWUYECKOW XAPAKTEPUCTUKH, JOTOJHEHHOIO
rpa¥koM HOMOIpaMMbl Harpy30K IPUBEIEH B TPHIL.2.

1.4.4 3amac MOIIHOCTH HA PAasroH NNj Ul BCEX NEpenad ONpenensieTcs 1o
(dbopmye:



N=Nr-Ny, kBt (26)
Pesynprarel pacuera nmo gopmyne 26 3anocarcs B Tadi. 3, npud. 1.

1.4.50Uu€HOUHBIME  TIOKA3aTENSIMU  TPUEMHUCTOCTH  aBTOMOOWIISL  SIBJISIFOTCS
YCKOPEHUE, BPEMS U IyTh Pa3roHa.

Yckopenue aBToMoOuIIs ju onpeaensiercs no Gopmyse

. _D,-y
Ja= 5 8 (w/c?) 27)
rae. 0 - Kod(p(PUUIMEHT ydYeTra Bpallarommxcs wMacc. [Ipy  HEM3BECTHBIX

KOHCTPYKTUBHBIX TlapaMeTpax JBUTATElIs W TpPaHCMHCCHMH KO3 UIMEHT o
onpeaenseTcs no GpopmyJe:

_ ;2
6=1+a,+a, i,

IJIC. @1 U az- NocTosiHHbIE Kodpduumentol a; =0,03... 0,05; a: =0,04... 0,06.
MeHb1He 3HaYEHUST OTHOCATCS K aBTOMOOWIISIM OONBIIEH TPY30MOABEMHOCTH.

3/1ech HEOOXOMMO paccunTaTh U MOCTPOUTH FPAPHUKN YCKOPEHHUIA aBTOMOOHIIS
IPU €0 JBUKEHHUH MO TOPU30HTAIIBHOM 10pore ¢ achabTOOCTOHHBIM MOKPBITHEM.

Pacuetsl o popmyiie 26 npoBOAATCS ISl BCEX CTYNEHEN KOPOOKHM nepenay 3a
WCKITIOUYEHUEM TEPEAAUM 3aJHET0 XOAA, 3aTeM PE3YJIbTaThl CBOIATCS B TaOM4,
npui. 1.

[To pe3yapTaTtaM pacueToB CTPOUTCS rpaduK 3aBUCUMOCTH ja = f{v) s
KOKIOW Nepeaayn aBTOMOOMIIS.

1.4.6 Bpems 1 myTh pa3roHa aBTOMOOWJISL OMPEACIIAETCS Tpad) OaHATUTHYECKUM
MeTOIOM. [1J1s1 3TOro rpaduk yCKOpPEHHiA pa30MBarOT HA HHTEPBAJIBI CKOPOCTEH.

B kaxmom HHTEpBaE CKOPOCTEN ONMPEAETSAIOT CPEIHEE 3HAYCHUE YCKOPEHUS
Jep. CpenHEE 3HAYEHUE YCKOPEHUS jepr B TEPBOM M MOCICIYIOMMAX WHTECPBAIAX
onpeaenseTcs no GpopmyJe:

Jop1 =0,5(,+J,)» (28)
TAC. j1 ¥ jz - YCKOPEHUS B HAUAJIC U B KOHIE KAXJIOTO M3 MHTEPBAIOB CKOPOCTEH,

COOTBETCTBEHHO. MI3MeHeHre CKOpoCTH Avy B IEPBOM U B KOKIAOM U3 MOCIEIYHOIIUX
UHTEPBAJIaX ONpeaAcseTcs no Gopmyie:



Av,=(v,=v;), (mic) (29)
TI€. Vi- CKOPOCTh aBTOMOOHJIA B HAUaJle MHTEPBAa, M/C;

V2- CKOPOCTh aBTOMOOWJISI B KOHIIE MHTEPBAJIA, M/C;
Bpewms pa3zroHa aBToMoOWIis Ha MEPBOM MHTEPBAJie Af; OT vi 10 vz ONPENENIETCs Mo

dbopmye:
At,=Av,[j;s (o) (30)

CpenHee YCKOPEHUE jepz BO BTOPOM MHTEPBAJIE CKOPOCTEN V2 U V3 OYJIET:

.iq)2:0’50.2+j3) (31)

H3meHeHne CKOPOCTH B HHTCPBAJIC V2 M V3 COCTABUT:

Av,=(v;—v,) (32)

Bpewms pazroHa aBToOMOOuMJIsI OT CKOPOCTH V2 JI0 CKOPOCTH V3 Ha BTOPOM
UHTEPBAJIC ONPEACTSACTCS:

At, :AVZ/ijZ (33)

AHaJIOTHYHO OMpEACNIeTCS BPEeMs pa3roHa B KaKIOM M3 MOCICIYIOIINAX
UHTEPBANIOB ckopocTeil. O01ee BpeMs pasroHa aBTOMOOWIIS £x, 0€3 yyeTa BpEMEHU
HAa MEPEKIIIOYEHKE NEPEaay OnpeaeseTcs no GopmyJie:

t,=At, +At, +..+At, (34)

rae. AtpAts... Aty - BpeMs pa3roHa aBTOMOOWJIS B COOTBETCTBYIOIIMX MHTEPBAIAX
CKOPOCTEiA, M/C.

IIpu pacuere myTH pasroHa Sr YCIOBHO CYHTAKOT, YTO B K&KIOM U3
WUHTEPBAJIOB ABTOMOOWIIb IBHKETCSI PABHOMEPHO CO CPEIHEN CKOPOCTBIO.

B nepBom uHTEpBasle, re CKOPOCTb ABTOMOOWIII M3MEHSETCS OT Vi JI0 V2,
CPEOHsIt CKOPOCTh ONPEAEHACTCS:

Vo1 =0.5(v,+v,) , (M/¢) (35)

[1yTe npu pa3rone aBTOMOOMIISI OT Vi [0 V2 COCTABUT:



Aslzvqﬂ -At, (36)

CpenHsisi CKOPOCTh IBMKEHUSI aBTOMOOWIIS B MHTEPBAJIC CKOPOCTEH OT vz JI0 V3
oyner:

Ve =0,5(v,+v; ) (37)

[TyTh, mpoiincHHBIA aBTOMOOMJIEM (B M) MpPH Pa3rOHE OT CKOPOCTH V2lI0 V3,
COCTaBHT:

AS2=vCp2-A1‘2 (38)

AHAJIOTMYHO OMPENENSAETCS MyTh pa3roHa B KaXIOM W3 HWHTEPBAJIOB
ckopocteid. O0muid nyTh pasroHa Sr 0€3 ydera U3MEHEHUST CKOPOCTH aBTOMOOWJIS
MPU NEPEKITIOYCHUN MEPEIay ONPEACTSICTCS 0 YPABHEHHIO

S,=AS,+AS,+..AS,, (39)

rae: ASi, ASz,... ASy - MyTh pa3roHa aBTOMOOWJIS B COOTBETCTBYIOIIUX WHTEpBaIax
CKOPOCTEM.

PacueT BpeMeHH 1 My TH pa3roHa aBTOMOOWIISI POU3BOUTE A0 CKOPOCTH:
- JJIS IETKOBBIX aBToMoOmJei - 100 km/4,
- JUTsl TPY30BBIX aBTOMOOMIIEH MaIoi U CpeaHEN rpy30M0IbEMHOCTH
-80 km/4;
- 17151 TPY30BBIX aBTOMOOWMIIECH OONMBIION TPY30MOABEMHOCTH- 60KM/ 4.
Pesynbrarel pacuetoB ¢opmyn 27-38 3aHocarcs B Ta0n.4, npuil, 3arem
CTpOSITCS rpaduKu 3aBUCUMOCTEH 1=f(v) u S=f(v).

2.5 Onenka TOIJIHBHOI DKOHOMHAYHOCTH

OueHka TOIUIMBHON 3KOHOMHUYHOCTHM AaBTOMOOWIISI TPOW3BOAMTCS HA OCHOBE
aHajgmsza  €ro TOINIMBHO-DKOHOMUYECKOMN XapaKTEPUCTUKH. TorumBHO-
SKOHOMHYECKAsT XapaKTCPUCTHKA NPEACTABIICT €000 3aBUCHMOCThH MMYTEBOTO
pacxona TOIUIMBA OT CKOPOCTH ABW)KCHHS ABTOMOOWIS C TOJHOW HAarpy3koil B
npeaenax 3aJaHHbIX YCI0BUN DKCILIyaTalliu.

[TyreBoii pacxon TomnuBa Qn C TOYHOCTBEO, TOCTATOYHON ISl MPUOJIMYKEHHON
OLICHKH TOTUIMBHON 3KOHOMUYHOCTH aBTOMOOWIISI, ONPEAENSICTCS U3 BBIPAKEHUS:



_quHKN(PqJ+Pw)

b

Q,= 360000, 1, /100 KM; (40)

r7e. n - YAETBHBIN PACXO/] TOTUIMBA ABUrATENIEM TTPU MaKCUMAaJIbHONH MOIIHOCTH
TBUATATENS Nmax , T/KBT-4;

Ky - ko3pPuumenT, yUuThIBAOIINANA H3MEHEHUE YIETBHOIO Pacxoa TOMIMBA
OT CTENEHH UCIOJIb30BAHUS MOIIHOCTH ABUTatens ¢.~f(H1) ;

Ky - k03 (PpUIUEHT, yUYUTHIBAIOIINI BIUSHUE YaCTOTHl BPALIEHUS KOJICHYATOTO
BaJla ABUTATEIIS HA YACIBHBINA pacXo/ TOTUINBA, ¢.~f{h.);

P,+P, =P,

PZ = BCIIMYMHA CYMMApPHOIo AOPOXKHOI'0 COIPOTHUBJICHHA IIPU IABMOKCHHHU B
3alaHHbIX JOPOKHBIX YCIIOBHAX

Pm - TUIOTHOCTH TOImuBa, Kr/n (mns OewzuHa: 0,712..0,761 kr/n;, nns
nu3enpHoro Tommsa: 0,83... 0,865 kr/n).

VY nenbHbIi pacxo TOIIMBA N MOKHO TPUHUMATD:
qy=(1,05...1,15)q, . ;

TA€. {min - MUHUMAJIBHBIA YAEIBHBIA pacxoa TomauBa (Uisl KapOpaTOPHBIX
JTBUTATENCH Gmin=260...310 r/kBT-u; s nuzeneit gmin= 195...2301/kB1-1).

B KypcoBOM IpOEKTe pacueT U MOCTPOSHUE TOTUIMBHO-3KOHOMUYECKOM
XapaKTCPUCTUKHA aBTOMOOWJIS MPOM3BOAAT MPU JABHKCHUM aBTOMOOMIIS Ha MPSAMOA
nepeaaye v B CICAYIOIEH MOCAEA0BATEIbHOCTH.

2.5.3 Jlns Kaka0ro 3HaAYCHUsI CKOPOCTH aBTOMOOWMIISL HAa MPSIMO TEpenaye Ve ,
u3 Ta0n. 3, npul. 1 BBIMOIHSIOT BHIOOPKY PACUETHBIX JAHHBIX: Vay He; Nes Psy Nr 5 Ny
1 3aHOCAT B Ta0J1.5.

2.5.4 Jlns KaxAOro 3HAYCHUS CKOPOCTH aBTOMOOWJIS Ha MPsAMOM mepenave
ONPEAENSIOT:

-CTENECHb UCMOJIb30BAHUS MOIMHOCTH ABUraress M-

N;

H=—1—,
Ne.r]mp



- K03((PUIUEHT NCNIONIB30BaHUS MOINHOCTH Ky 10 (popMyJiaM (THIT ABHTaTEst

OMPEACTSAETCS 3aJAHUEM ).

Kn=3,27—8,22 H+9,13 H?— 3,18 M’ — 1u11 GEH3WHOBBIX JBUTATENEH;
Ku=1,2+0,14 H- 1,8 H?+1,46 I’ — 11 nM3ebHBIX IBATATENEI,

- CTCIICHDb MCIIOJIB30BaHMA 4aCTOTHI BPpALICHHA KOJICHYATOI O Bajia.

ne

E="c;

ny
- KO3(p(PUIHEHT UCTIONB30BAHUS YaCTOTHI BPALIEHHS KOJIEHYATOTO BaA:

K.=1,25—0,99E + 0,98E? — 0,24F> — 1y11 BCEX TUIIOB JBUraTENEi.

[Tony4eHHbIE TaHHBIE 3aHOCATCS B TAON.S.
-no popmyse 40 TpoU3BOJAT pacyeT MYTEBOTO PACX0/Aa TOIUIMBA, PE3YIbTaThI

pacueTra 3aHOCAT B TaON. 5 W CTPOST TOIUIMBHO-DKOHOMHYECKYIO XapaKTEPUCTHUKY
ABTOMOOMJISL.

Ipunoxenne 1

Taomuna 1

Pe3ynbrarel pacueTa BHEIIHEN CKOPOCTHON XapAKTEPUCTUKH IBUTATENS

- Ne mi
Ne, MHH ! ¢ mn Iy Ne max

Ne, KBT Nmax NeV

Mg, H M




[lepenaTounble uncia KOPOOKU mepeaay

Taonuua 2

Homep cTrynenun

ABTOMOOHIb

Ilepenarounsblie ynucaa

IIpororun (aHanor)

IIpoexTupyemelii, MONYYEHHBIE 11O

reOMETPUYECKON POrpeccun

IIpoexTupyemelii, KOPPEKTUPOBAHHBIE

3HaA4YCHUA

Iponoskenue npusoxenus 1

[Tokazarenu TArOBO-CKOPOCTHBIX CBOWCTB aBTOMOOMIIS Ha

Taonuoa 3

nepeaaye (Tadbmuna

BBIHIOJHACTCA AJIA BCCX 1ICpCAay, T.C. KOJIUYCCTBO TaOIHUIT pABHO KOJUYCCTBY

nepenay)
Ne, Me, Va, Va, PT, f Pf, Pw, PE, NT, Nf, N"V, NE, ]Vj D ja,
kBm | Hm | xmmu |w/c | H|?" | H| H| H | xBm | kxBm | kBm | kBm | xBm R WYY

e min

e max




Taoaunna 4

PacueTHbIE JaHHBIE MPUEMUCTOCTH AaBTOMOOWUIISI (BPEMEHU U IyTH Pa3rOHA)

dDopmyaa Homep untepBaja 1 2 3 n
HCKOMOIi BeJINYMHbI B HHTEPBAJIE
Jo=0,5(jitj2) Jep1 Jep2 | Jeps Jepn
Ay =y —v; Av; Avz | Avs Avy
At=Av/jep Atq At | At Aty
Vep = 0.5 ( v1+VZ) Vepli Vep2 Vep3 Vep. n
As=v,, - At AST ASz | AS; ASn
ty =Atr+AfL+AL+. .. Aty (cymmaproe Bpemsi pasrona) ts
SZ=AS 1TASHASs+.. . ASh (myThH mpoiieHHBII 3a ty) SZ
Iponoskenune npuino:xkenus 1
TaOoanna 5

Pesynprarel pacdera rnokasareyei TOIIMBHON 3KOHOMUYHOCTH

Vo kM/u | ne, mun™ | No,kem | Nr,kem |Ny,kem |Ps,kem H | Ky | E=ns/nn| K. | Qn /100 kM

Vinin

Vmax




Ipunoxenne 2

BHEWHAR CKOPOCMAHGR XAPAKMEPUCMUKG dbueamens - ) [ pagux MowHOCMHO20 Jananca abmonoduns

W v

M= SeBm/ 1M

Puc.1 Puc.3
IIpono/rkenue npuiio:KeHus 2

3anac MOUWHOCMY HA PA320H almomadus
Trzolas xapoxmepucmuwa obmaroduns Ny, kBm

¥ Me=0 SkBm/ My

80

60

VakB/4

Puc.2. Puc.4.



0o Da [uHamu4eckan xapakmepucmuka abmoMoouns

M=0002e0/ M1
Me=000265 ed/mm

MM

l.l‘

Vikm/

Puc.5

IIpono/keHne NpUIOKEHHS 2



[ pagux yckoperuy abmomoduns

S=Aiv}

Puc.7

Tonmibiwo-3xonomuyeckan xapaxmepucmuxa afmomodiuas

Puc. 8
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