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BBEJAEHHUE

TsroBbId pacuer IPOBOAUTCS MO0 HA 3TAre MPOSKTUPOBAHUSI HOBO-
ro aBTOMOOWJIS, JTUOO JJIs1 TPOBEPKHU U UCCIEOBAHUS 3asBJICHHBIX TSATOBO-
CKOPOCTHBIX Y TOIUIMBHO-?)KOHOMHYECKHUX KA4E€CTB CYLIECTBYIOLIETO.

3ajaya TArOBOrO pacyera Npu MPOEKTUPOBAHUU HOBOI'O aBTOMOOMIIS —
OIpEJIETIEHUE OCHOBHBIX MapaMETPOB JIBUTATENS] U TPAHCMHUCCUU, KOTOPBIE
oOecrieyar 3aJlaHHbIE TATOBO-CKOPOCTHBIE KAYECTBA.

[IpOEKTUPOBOUYHBIN TATOBBIA PACUET BKIIKOYACT CIECIYIOLIUE OCHOB-
HBIE 3TAIbI:

1. Bribop 1 000CHOBaHUE UCXOHBIX JAaHHBIX.

OmnpeneneHre MmoaHONH MacChl aBTOMOOHIIS.
Br10op muH AJ1s1 aBTOMOOUIISL U OTIpeIeiCHUE pajuyca KoJjieca.
Pacuer mapameTpoB ABUTATEIS.
[TocTpoeHre CKOPOCTHOM XapaKTEPUCTUKU JBUTATEIIS.
Ornpenenenne nepesaTovHoro Ynciia riIaBHON MepeIaydH.
OmnpeneneHue nepeaToOuHbIX YUCENl KOPOOKHU mepeaay.
[TocTpoeHue TArOBO-CKOPOCTHOM XapaKTEPUCTUKUA aBTOMOOMIISL.
[TocTpoeHne TMHAMUYECKON XapaKTEPUCTUKU aBTOMOOUIISL.
Omnpenenenne mapaMeTpoB pa3roHa aBTOMOOMIIA.
[TocTpoeHue TOIIMBHO-?PKOHOMUYECKON XapaKTEPUCTUKH aBTO-
MOOMIISL.

12. 3aknouenue. CpaBHEHHE TOIYUYCHHBIX XapaKTEPUCTUK aBTOMO-

OWJIs ¢ CyIIECTBYIOUIMMHU aHAJIOTaMHU.

DTanbl NPOBEPOYHOTO TATCOBOIO PacyeTa OMNPEACNISIOTCS UCXOIs U3
MOCTaBJICHHBIX 3aj71a4. VIcXOHbIE JJaHHBIE TPU 3TOM MPUHUMAIOTCSA B COOT-
BETCTBHH C MApaMETPAMH UCCIIEyEeMOTO aBTOMOOMIISL.
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1. Bb16op 1 000CHOBaHME MCXOHBIX JAHHBIX

WcxonHble NaHHBIE NI TSATOBOTO pacuera BBIOMPAIOTCS C y4EeTOM
MOCTaBJICHHBIX 3a7a4y. B cilyyae NpoeKTHUpOBaHMS HOBOTO aBTOMOOMJISA
BBITIOJIHSAETCS aHAIN3 TEXHUYECKUX XApPAKTEPUCTUK U KOHCTPYKIUN BbI-
MyCKaeMbIX aBTOMOOMJIEH TOTO K€ Kjacca, 4To U MpOoeKTupyemsblil. [1pu
TOM HUCCIEAYIOTCA TEHJICHIIMM B U3BMEHEHUH TAKWX MAapaMeTpPOB, KaK CHa-
psOKEeHHas Macca, ToJie3Hash Harpys3ka (Tpy30MoAbeMHOCTh W MacCa)Xu-
POBMECTUMOCTD), TabapUTHBIEC pa3Mephl, TUI U OCHOBHBIE XapaKTEPUCTUKHU
JIBUTATENSI, TUI TPAHCMUCCUU, KOJWYECTBO Iepeaayd (B ciiydyae CTyrneH4Ya-
TON TpaHcMuccHM). B kKauecTBe MCXOAHBIX JaHHBIX NMPUHUMAIOTCS ONTH-
MaJIbHBIE 3HAYCHUS NapaMeTpoB. ECIM B 3aJaHUM HAa NPOEKTUPOBAHUE
yYKa3aHbl ONPEACIICHHbIC 3HAYCHHS OTACIBbHBIX MAapaMeTPOB, TO OHU IPHU-
HHUMAKOTCSA B HEU3MEHHOM BUJIE.

[Ipr BRINOTHEHUM NPOBEPOYHOIO pacyeTa OIPEIEIICHHOTO aBTOMO-
Oyl MCXONHbIC JaHHBbIC (CHApsDKEHHAs W MOJHAs Macca, pa3Mep IIUH,
Ir€OMETPUYECKHE pa3Mepbl aBTOMOOMIISI, MaKCUMaJbHass MOITHOCTh JIBUTa-
TEJI1 U COOTBETCTBYIOIIASI € YacTOTAa BPALIEHUs KOJIEHYATOroO Baja, mepe-
JNATOYHBIE YKCIIa TPAHCMHUCCUU) NPUHUMAIOTCS B CTPOTOM COOTBETCTBUHU C
TEXHUYECKUMH XapaKTEPUCTUKAMH, 3asBJICHHBIMHU Mpou3BoauTeneM. Ha
HUCTOYHUK HMHGOPMAIIMU O TEXHHUUYECKUX XapaKTEPUCTHUKAX aBTOMOOWIIA
JOJKHA OBITH CCBIJIKA B TEKCTE.

2. OnpeneJsieHue MOJTHON MAaCChl aBTOMOOMJIA

ITomnas macca Ma aBTOMOOUIIS onpeaenseTcs mo Gpopmyiie
Ma:M0+M1‘['n+Mr’ (1)
rae Mo — coOCTBeHHass Macca aBTOMOOWIISA, Kr; Mp — Macca Imaccakupa
(mpuHMMaeTcst paBHOM 75 Kr); Mr — Ui TPY30BBIX aBTOMOOMJICH — Ipy30-
MOABEMHOCTD, JIJIS MACCAXKUPCKUX — Macca Oaraka, Kr, N — KOJMYECTBO
MECT B TPAHCIIOPTHOM CPEJICTBE.

3. [loadop muH 1JI AaBTOMOOWJISA U ONpe/iesieHne panyca KoJjeca
PasMep mmuH ycTaHaBIMBAaETCS MCXOMsl W3 HAMOOJIbIIIEH Harpys3Kw,

MPUXOJIAIIEHCS Ha OJIHO KOJIECO, 1 MaKCUMaJIbHOU CKOPOCTH JABHKEHUS
mo 'OCT P 52900-2007 — mng nerkoBeix aBromoOwieit u o 'OCT P



52899-2007 — nyst rpy30BBIX. KpoMe ykazaHHBIX MMapaMeTpOB MPU BHIOOpE
TUTIA ¥ MOJISJIH IITUH CJICYET YUYUTHIBATh YCIOBHS SKCIUTyaTaI|H.

Harpy3ka (, mpuxozsmiascsi Ha OJHO KOJIECO, PacCUMUTHIBACTCS IO
dbopmye

M gk
g —a 2
n ] ( )

r7ie § — YCKOpEHHUE CBOOOJIHO TMaIaroIIero Tena, m/c?; kK — momnst Harpy3KHu,
MPUXOJISAIIEHCS HAa OCh; N — YUCIJIO KOJIEC Ha OCH.

[Ipu BeIOOpE HMIMH AJISI TPY30BOTO aBTOMOOMJIS U aBTOOYyca CIeayeT
YUYUTHIBATh, YTO HECYIIAsi CIIOCOOHOCTh CIBOCHHBIX IITUH HUXKE, YEM OJU-
HapHBIX.

[To BbIOpaHHOM HIMHE ONMPENENSIOT CTaATUYECKUI paauyc Koseca ler,
KOTOPBIHN YCIIOBHO CUUTAIOT PABHBIM PAINYCy KaueHUs

re=0,5d, + H1-1"), (3)
rae do — quamerp ob6omaa kxoneca, M; H — BeIcoTa mpoduiist MKHEL, M; A~ —
koapurmeHt aedopmaluu MIHHbL.

[Ipu nosHOM Macce aBTOMOOWIISI U TBEPAOM OMOPHOM MOBEPXHOCTH
ko3 puuueHt nedopmManuy CTaHAAPTHBIX U MIMPOKONPOPUIBHBIX ILIWH
Haxoautcs B npeaenax ot 0,1 mo 0,16, a THEBMOKAaTKOB M apOYHBIX IIHH —
ot 0,2 no 0,3. B manpHeliemM NTpuHAMAEM, YTO CTATUYECKUM PauyC PaBEH
JTUHAMUYECKOMY.

4. PacueT mapamMeTpoB JABUTraTe/IA

4.1. Onpedenenue mowHocmu 0sucamelisi NPU MaKCUMAIbHOU
CKOpOCMU a8MOMOOUNA

MoIHOCTh ABUTATENsA, HEOOXOAUMAsl JJIs IBXKEHHUS] aBTOMOOMIIS C
MAaKCUMAJIBHOM CKOPOCTBIO, OINpPEIESAETCS U3 YPaBHEHUS MOLIHOCTHOIO
OanaHca A ciy4asi paBHOMEPHOT'O JIBMXKEHHS MO TOPU3OHTAIBHOU MO-
BEPXHOCTHU C MAKCUMAJIBHOM CKOPOCTBHIO

N =N, +N,,

rie Nvmax — MOIIIHOCTh Ha Bajy JBUratelis, HEOOXoaumMas 1Jid ABUKECHHUS C
MaKCUMAaJIbHOM CKOPOCTBIO; Mrp — KOIPOUIMEHT MOJIE3HOIO JEHCTBUS
(KTLI) Tpancmuccun Ha nepenade, Opu KOTOPOM JOCTUTAETCS MaKCUMallb-
Has CKOpOCTh; Nw — MOIITHOCTB, 3aTpaurBaeMasi Ha IPEOA0JICHHUE CUIIbI CO-
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npoTUBJICHUS Bo3ayxa; Nf — MOIIIHOCTB, 3aTpauriBaeMas Ha MPEOO0JICHUE
CUJIbI CONPOTUBIICHUS] KAUEHUIO.
[IpencraBuB ypaBHeHUE (4) B pa3BEpHYTOM BHUJIE U pa3ACIMB 00€ ya-
ctu Ha KIIJl TpancMuccHuu, oayyum
_ Cxp F V3 M a ngVmax 1
Vmax — aVmax T ) (4)
2000 1000 Ny

rae C. — ko3 UImeHT 1000BOro COMPOTUBIICHUS; P — IUIOTHOCTh BO3/TY-
xa, Kr/M°; Fa — miomazis MPOCKIIMK aBTOMOOWIISI HA TUIOCKOCTb, MEePIICH -
KYJISIPHYIO K €r0 IMPOJOILHON OCH, M%; Vmax — MaKCHMAaIlbHAs CKOPOCTH aB-
ToMoOmIIsA, M/c; Ma — mostHast Macca aBromoOwis, kr; fy — koadduiueHT
COMPOTHUBIICHUS KAaUCHHUIO

f,=f,| 1+ Yo |, (5)

fo — ko3 pULIMEHT COMPOTHBIICHUS KAYCHUIO MPH MAJBIX CKOPOCTIX (JI0
22 m/c).

KoadduimeHt 1060BOro ConpoTUBICHUSI TPUHUMAIOT B CJICAYIOITUX
npeaenax:

- 1erkoBble aBToMoomnu — 0,26 ... 0,38;

- aBTOOYCHI: KanoTHOW KoMmoHOBKH — 0,75 ... 0,9; BaroHHO# KOMITO-
HOBKM ropojackue — 0,7 ... 0,8; BaroHHOW KOMIIOHOBKH MEXIYTOPOIHUE —
0,5...0,6;

- Tpy30BbIe aBTOMOOMIU: OopTOoBBIE — 0,7 ... 0,95; ¢ Ky30BOM (yp-
ron — 0,45 ... 0,65;

- apronoe3aa — 1,4 ... 1,55 [4].

[1omane mpoeKIuu aBTOMOOHIIS

Fa=H B, (6)

rae Hy — rabaputHas BbIcOTa aBTOMOOUIIS, M; By — rabapuTHas MUpUHA aB-
TOMOOWUJIS, M; ( — K03 PUIMeHT 3anoJHeHUsT GOpMBbI ceueHus (s JIeTKO-
BbIX aBTOMOOMIEH — 0,75 — 0,8; 111 Tpy30BBIX ¢ OOPTOBOM TIATHOPMOIA —
0,7 — 0,8; ni1s rpy30BBIX ¢ Ky30BOM Qyproun u aBtodycos — 0,8 — 0,95).

[InoTHOCTE BO3ayXa M yckopeHue cBoOoaHoro majaenus no ['OCT
4401-81 [3] Ha ypoBHE MOPS U TeMIIepaType OKpyxaroiero Bozayxa 15 °C
cocTaByAoT: p = 1,225 kr/M3; g = 9,81 m/c?.

KoaddurmeHT conmpoTuBiIeHUsT KAUCHUIO MOXET W3MEHSATHCS B IIIH-
POKHUX Tpefienax, YTo 00yCIOBICHO CTENEHBI0 AedopMaluu MIuH, COCTOS-
HUEM OTIOPHON MOBEPXHOCTH, PEATM3yeMbIM Ha KOJIECE MOMEHTOM H JIPY-
rumu dakTopamu. Ha mpakTtuke ocpemHEeHHBI KOA(PPHUIIMEHT CONMPOTUB-



JIEHVS KAUEHUIO OMNPENENIAIOT SKCIEPUMEHTAIBHO [JII KOHKPETHBIX JO-
POKHBIX YCIOBUH U IIUH.

Jlns menedt mpeaBapUTENbHOTO pacuera IapaMeTpOB aBTOMOOWMIISA
KO3 (PUIIMCHT CONPOTUBJICHUS KAYCHHUIO MPU MaJIbIX CKOPOCTAX fo MOXKHO
MPUHATH 10 Tab. 1.

KIIJI Tpancmuccun oOyCaoBIE€H MEXaHUUYECKUMU MOTEPSIMU Ha Tpe-
HUE (B 3yOuaThIX 3alleTUICHUSX, KapJaHHbIX IIapHUpaxX, MOAIIUIHUKAX U
T. 1) ¥ TUJIPABIIMYECKUMU TOTEPSIMHU, CBSI3AHHBIMU C NIEPEMEIINBAHUEM U
pazOphI3rUBaHUEeM Maclia B MeXaHu3Max TpaHcmuccuu. 3HadeHus KIIJ]
TPAHCMUCCHUU PA3JIMYHBIX TUIIOB aBTOMOOUJIEH TPUBEICHBI B Ta0I. 2.

Tabauya 1. 3HaueHne K03(PPHUIIMEHTA COTPOTUBIICHUS KaueHHIO [5, 6]

Tun goporu Kosddunmenr fo

AchanbTo0ETOHHOE MOKPBITHE:

B XOPOIIIEM COCTOSTHUH 0,010 ... 0,015

YAOBJIETBOPUTEIILHOM COCTOSIHHH 0,018 ... 0,020
I'paBuitHOE MOKPBITHE B XOPOILIEM COCTOSIHUH 0,020 ... 0,025
I'pynToBas nopora cyxas, ykaTaHHast 0,025 ... 0,030
[Tecok:

BJIa)KHBIN 0,08 ... 0,15

CyXoH (ChImy4nit) 0,15...0,30

Tabnuya 2. KI1JI TpancMuCCUU Ha PA3IUYHBIX TIEpeaadax

ABTOMOOMITH Ilepenaua KII/ Tpancmuccun

JlerxoBon [Ipsimas 0,92
[IpoMexyTOUHBIE U YCKOPSAIOIIAS 0,91
[lepBas 0,90

ABTOOYC Ha Bcex nepenauax 0,85... 0,89
['py3oBoii Bericmas 0,87
[IpomexyTouHbIE 0,86
[lepBas 0,85
IToBeIIIEHHOM BrIcmias 0,85
MPOXOAUMOCTH [Tonmxennas 0,80

IIpu BbIOOpe U obOocHoBanuu KIIJl Tpancmuccuu cieayer y4yuThl-
BAaTh HOMEHKJIATYPY MEXaHHU3MOB, BXOJAIINX B COCTaB TpaHCcMHUccuu. Jlo-



MOJIHUTENIBHBIC BEAYIIME MOCTHI, KapAaHHbIC NEpeJadyd U Pa3aaTOUYHBIC
KopoOku cHmkarot 3HaueHue KI1J[ TpaHcMuccru Ha Bcex mepeadax.

Jlns  aBToMoOuield ¢ ruapoMexaHudeckor tpancmuccueit KIIJI
TPAHCMHUCCUU ONPEAEISIETCA KaK MPOU3BEACHNE MEXaHUYECKOTO Ty U TH/I-
paBIMYECKOTO Mrux KIL [5]

1/]Tp = nMnrm] b

I'mapasaunueckuit KI1/[ 3aBucuT OT mapameTpoB ruapoTpanchopma-
TOpa U peXuMa ero paboThI.

4.2. Onpeoenenue MaKCUMAaIbHOU MOWHOCIU 0BUSANE]IS

MakcuMmalibHasi MOITHOCTb JIBUTATEIIsI onpeieseTcs mo hopmyie

Nv
N rax = 3’ 7
" a), +bp )’ (7)
o y
rage A =—- — OTHOLIEHHE YIJOBOM CKOPOCTH BpAILECHHS KOJIEHYATOIO
®

Bajia MPU MAaKCUMaJIbHON CKOPOCTU K YIJIOBOM CKOPOCTU MPU MaKCUMAallb-
HOM MOIIHOCTH; &, b, C — KOdPPHUIIUCHTHI.

JIns MerKOBBIX aBTOMOOWJIEH ¢ OCH3WHOBBIM JBHUTATENIeM O3 orpa-
HUYUTEIA YIJIOBOM CKOPOCTH BpauieHus koneHyaroro Bana A =1,05...1 1.
Ha nBurarenu rpy30oBbIX aBTOMOOWJIEH U aBTOOYCOB OOBIYHO YCTaHaBIIM-
BaeTcs orpannuurens, Torna A =0,8...0,9. lng aBromoOwmieli ¢ nu3eib-
ueiM geurareieM A =1,0. Kosddurments: @, b, C 111 OEH3WHOBBIX 1BHU-

raTeneit 6e3 peryiaupoBaHus (a3 razopacrpe/eseHus] paBHbI CIUHUIIE; IS
YeTHIPEXTAKTHBIX Au3eabHbIX ABurarencii a = 0,53; b =1,56; ¢ =1,09.

4.3. [locmpoenue ckopoCmHOU XapaKkmepucmuKku 08ueameis

Ecam m3BecTHBI MakcUManbHass MOITHOCTh ABUTATENS Nmax, yTriioBas
CKOPOCTh BPAlICHHs KOJICHYATOIrO Bajia NPU MaKCMMaJIbHOM MOIIHOCTH O,
TO TCOPETHYECKAsl CKOPOCTHAs XapaKTCPUCTHKA JBHUTATENSI MPHU ITOJTHOMN
mojavye TOTUTMBA MOXET OBITh TOCTPOCHA 10 (hopMyIIe

2 3
(0)) () ()
b || —c| | | (8)
() 0 ®

Ne=Nmax| a

rac Ne, ®e — TCKYIIHUC 3HAYCHUA MOIIMHOCTHU U YFHOBOﬁ CKOpPOCTH Bpalic-
HH KOJICHYATOI'O BaJla.



MakcumanbHasi yrjioBass CKOpPOCTh BpallleHHS KOJEHYAaToro Baja
®max MOYKET BAPbUPOBATHCS B IIMPOKHUX MPEAENIax B 3aBUCUMOCTH OT THUIIA
JBUTATEIIS, €r0 pabodero oobeMa, TpedyeMoro pecypca u Apyrux (pakro-
poB. st OEH3UHOBBIX JBUTATENEH JIETKOBBIX aBTOMOOUIIEH max OOBIYHO
Haxoautcs B npeaenax 600...680 ¢!, nnsa nuzeneit I'PY30BbIX aBTOMOOUJICH
1 aBToOycoB — 150 ... 260 ¢'. Torma yrioBas CKOPOCTb BpallE€HHs ITPU
MaKCHUMaJlbHON MOIIHOCTHU

JIns mocTpoeHusi CKOPOCTHOM XapaKTEPUCTUKU MO ypaBHEHUIO (&)
MOYHO OIrPaHUYUTHCS 6 — 7 TOUKaMH B JUAIMA30HE YIJIIOBBIX CKOPOCTEN OT
Omin J0 Omax. Ha CKOPOCTHON XapaKTEPUCTUKE 0053aT€IBHO J0HKHA MPH-
CYyTCTBOBAaTh TOYKA () , COOTBETCTBYIOLIAs MaKCUMAIbHON MOIIHOCTH JIBH-
raTens.

MuHuMmabHas yriioBasi CKOPOCTh BpallleHUsI KOJICHYATOTO BaJla Mmin
npuHUMaeTcs B npegenax 50 ...100 ¢! (Bepxumii npemen Oepercs s
OBICTPOXO/IHBIX JIBUTATEJICH, HYDKHUN — JJIs TU3ETIeH).

KpyTsimuii MOMEHT paccuuThiBaeTCs 1o popmyrie

M,=N,/o,, (9)
rjae Ne — Tekylliee 3HaueHUE MOITHOCTU, BT; we — TEKyIllee 3HaUYCHUE YTJIIO-
BOI CKOPOCTH BpAlleHHs KOJEHYATOro Baja, C .

[To nmonyueHHbiM 3HaYCHUSIM Ne, Me 1 e CTPOSIT CKOPOCTHYIO XapaK-
TEPUCTUKY ABUratens (puc. 1).

CxopocTHast XapaKTepUCTHKA JIBUTATENS UCIIOIb3YETCs JJIsl pacuera

nokaszaresyieid TMHAMUYHOCTH U TOTJTMBHOM SKOHOMUYHOCTH aBTOMOOMIIS.

4.4. Onpedenenue pabouezo oovema u 6b100p 0sucameis

PaGounii 06beM IBUraTess ONPEAENIAEM MO W3BECTHBIM 3HAYCHHAM
MaKCHMAaJIbHON MOITHOCTH Nmax B COOTBETCTBYIOIIUM €l 000pOTaxX JBHIa-
TENA ©
12N e

E—

Pew
rae P. — cpennee dpdekTuBHOE JaBlIeHHE TP MaKCUMaJIbHONH MOITHOCTH,
MIla (ta6:a. 3); Nmax — MakcuMalbHast MOIITHOCTH JABUTATENS, KBT.

, (10)
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MowHocTs, kBT

KeyTauwmin MoMeHT, H-M

YrnoBaA cxorocTs, C

Puc. 1. Buewnss ckopocmuas xapakmepucmuxa 08ueamens:
1 — kpymawuii momenm, 2 — mowHoOCMb

Tabauya 3. Cpennee >pPpeKTUBHOE 1aBIICHUE
IPY MaKCUMAJIbHOW MOIITHOCTH

YeTbIpEXTAKTHBIN JIBUTATENb P., MIIa
BeH3uHOBEIH 095-1,1
Juzens 06-20

[TomyyeHHble B pe3ynbTaTe OPUEHTHPOBOYHOTO PACUETA BEIUUYUHBI
Nmax, ® ¥ Vh TI03BOJISIOT BBIOPATH JBUIaTeNb U3 YHCIA BEITYCKAEMBIX, €C-
JIM 3TO MPENYCMOTPEHO B 33JJaHUH HA MPOEKTUPOBaHKE. B 3TOM cityyae Ha
rpaduke, TI€ TOCTPOCHA OPUEHTUPOBOYHASI CKOPOCTHAsI XapaKTEPUCTHUKA,
CTPOUTCSl XapaKTEPUCTHKA BBIOPAHHOTO JBUTATEIIS, KOTOpasi U SIBJISIETCS
OCHOBOM JIJISI JAJIbHEHUILIETO pacyera.

5. OnpenesieHne MapaMeTPOB MeXaHUYECKOH TPAHCMHUCCUH

5.1. Onpeoenenue nepedamounoco yucia enasHou nepeoayu

[lepenaroynoe 4ucno rIaBHON mepenadu lo HAXOIAT U3 YCIOBHS JO-
CTYDKCHHUSI aBTOMOOWJIEM MaKCUMAJIbHOW CKOPOCTH Ha TOPHU30HTAIBHOU
JIOpOTe C TBEPABIM MOKPHITUEM Ha BBICIIEH Tepenade (0e3 yuera yCKops-
foreit). MakcuMmanbHasi CKOPOCTh aBTOMOOMIISL OTpeiesisieTcs mo Gopmyie

10



_ FerMmax
VmaX - . 1

il .

TOTJIa IEPEIATOYHOE YUCIIO TJIABHOM MEPEIaduun

_ TNer@max

v ’ 11)

lo >
max Tk
re i, — MepelaToyHOe YMCI0 PacueTHOM mepeaauu, Mpu KOTOPOU JOCTH-
raeTcsi MakKCUMaJIbHasi CKOPOCTh AaBTOMOOWJIS.

Jlns aBTOMOOMIIECH, MMEIOIMKUX B MPHUBOJAC Pa3JaTOYHYIO KOPOOKY,
(akTHUECKOE 3HAYEHHE TIEPENATOYHOIO YKMCIIA I TJIABHOM Hepesadu Kop-
PEKTHUPYETCS C YUCTOM IIEPEIATOUHOIO YHCA Ipcs BBICIICH Mepeaadn pas-

JTaTOYHON KOPOOKHU

x . .

IO = IO/IpK.B .

[lepenaTodHoe YHCIO Ipcs MPUHUMACTCS C YICTOM KOHCTPYKTHBHBIX
0COOEHHOCTEHN pa3gaTouyHON KOPOOKH M Ha3zHadueHHsi aBToMooOwms. [lepe-
JATOYHOE YHCIIO Ipcs MOKHO IMPUHUMATH PABHBIM €IUHUIIC IJIs Pa3aaToy-
HBIX KOPOOOK C COOCHBIM M HECOOCHBIM PaCIlOJI0KCHHUEM BBIXOJHBIX Ba-
70B. Ecnu ipes mpuHUMaeTcs 0oJbiine eauHuIb (00bano 1,15 ... 1,3) , TO
ATO TIO3BOJIIET YMEHBIIUTh BEPTUKAIBHBIA pa3Mep TJIABHOHW Iepeadd H
YBEIIMYUTh MPOCBET MEXIY PEIYKTOPOM BEAYIIEr0 MOCTa U JIOPOTOH 3a
CYET YMCHBIIICHUS TIEPEIaTOYHOTO Yhcia TiIaBHOU nepeaaun. OqHako mpu
ATOM YBEIIMYUBAIOTCS HArpy3KU B KapJaHHOM Iepeaaye.

5.2. Onpedenerue nepedamoutblx yucesl KOpooKu nepeoay

[lepenaTounoe 4Kciio NEPBO Mepeiadyu BEIOMPAIOT U3 TPEX YCIOBUM:

a) MPEOJI0JICHHE aBTOMOOMJIEM 33JJaHHOT0 MaKCHMaJIbHOTO JIOPOMKHO-
IO COIPOTHBIICHUS 'ma HA MEPBOM Hepenade IMPHU PAaBHOMEPHOM JIBHIKE-
HUU;

0) BO3MOXKHOCTbh peajM3allid MaKCUMAaJIbHOIO TATOBOIO YCHJIHUS IMPH
OTCYTCTBUU OYKCOBAHUS BEAYIINX KOJIEC,

B) BO3MOYXHOCTb JIBUKEHUSI aBTOMOOUJISI C MUHUMAJIbHON YCTOMYHBOM
CKOPOCTBIO JIJIsl y100CTBa MaHeBpupoBaHus (4 ... 7 km/4).

ITepBoe ycnoBHE MOXKHO NMPEICTABUTH B BUJIE:

= JIsA aBTOMOOWMJIEN C IIPUBOJOM HA OOHY OCb
M maxlollnTp
r

CT

>M, 0V (12)

11



- JUIs1 aBTOMOOMJIEH C MOJIHBIM TPUBOJIOM
M

max lO lll

r

CT

[IpeobpazoBaB BeipaxeHnus (12 u 13), noxyuum
1
o M8 Wi
la M i
max OnTp
.M ;
|1a > angT\ljmaX
M

Koadumument oO1iero A0poKHOTO COMPOTHBIICHUS IS

pK.BnTp

>M, O

maXIOI[)K.BnTp

aBroMmoOuner mpunumarot 0,35 ... 0,4, nusa rpy3oBeix — 0.4...

aBTomnoe3goB He MeHee 0,18.
Bropoe ycioBue nmeer BUL:
- 1711 aBTOMOOWIIEH C 3aJHUMHU BEIYIITUMH KOJIecaMu

M maxioilnTp
r

CT

- 1 aBTOMOOMJIEH C nepCaHuMH BEAYIIIUMHA KOJIECaAMU
M max lOllnTp
r

CT

<m,M,go;

<mM,go;

- OJIsd HOJ'IHOHpI/IBOI[HBIX aBTOMO6HJIeﬁ
M. i o
r

CT

<M,go,

(13)

(14)

(15)

JIETKOBBIX
0,45, s

(16)

(17)

(18)

rae ¢ — KodPUIUEHT CIEeTUIeHUs IUHBI ¢ JOPOTOH (i1 cyxoro acdaiib-
TOOETOHHOTO TOKPBITUS KO3(puuumeHt cuersieHuss npunumaercs 0,75...
0,85); M> (M1) — macca, pUXOAIIascsa Ha 33 HIOK (IIEPEIHIO) OCh aB-
TOMOOMJISL B CTATHYECKOM COCTOSIHUH, KT; M2 (M1) — ko3 dummeHT usme-

HEHUS BEPTUKAIBHON PEaKIuy Ha 3aHUX (TIEPEHUX) KOJIecax.

[IpeoOpazoBaB Beipakenus (16, 17, 18), mosyyum 3HaueHue mnepesa-
TOYHOTO YHMCJia ePBOM mepeaadu, UCKIIFOYAIOIIETro MPOOYKCOBKY BEIYIITUX

KOJICC TIPpU Pa3rOHC ABTOMOOMJISA:
- C 3dJHUMHU BCAYLHINMHU KOJICCaMU

Mzng(PrCT .
M

s < i, r
max OnTp cT

12
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- IEPCAHMMHA BEAYITUMHA KOJIECaMHU
Mlmlg(PrCT . (20)
M maxlonTp rCT ,

- MIOJIHBIM TIPUBOJAOM
M,gor,, _ (21)

MmaxlonTp rCT

KoadduimeHT u3MeHeHHs BEPTUKAIBHOM peaklMu Ha KoJjecax

ONPEAEISAETCS MO BBIPAKEHUSIM:
- JUIs TIEpEAHEN OCHU

1
m=——: (22)
1+ ho
L
- U1 3aJTHEN OCH
1
my= E’ (23)
L

rae h — BeicoTa 1ieHTpa Macc, M; L — 6a3a aBTOMOOHIIS, M.
Ecmu ycnoBue iy, <ij <ijz He oOecneunBaercs, TO NepeAaTOUHOE

YHUCJI0 MIEPBOM TIepeaadr BHIOUPAETCS IO YCIOBHIO
|1 = IlB > |1a ,

rjae Iz — MepeaTouHOe YUCIIO TIEPBOM Tepeaadyr, 00SCIeunBaroIIee IBH-
KEHUE C MUHUMAJIbHOMW 3aJIAHHOU CKOPOCTBIO Vmin,

rro._.
__Cr min
= . . (24)

VminIO

OnpenenuB nepeaToOuHOE YUCIIO MEPBOM Mepeiaur, PacCUUTHIBAIOT

MEepEeAATOYHbBIE YUCIIA TPOMEXKYTOUYHBIX MEpeIayd

_ gy

IlB

i (25)
rae N — 49ucio mepenad B KOpoOKe, HEe CUUTas YCKOPSIOUMEH W mepeaadn
3a7iHero xo0/1a; K — mopsiiKOBBIi HOMEp pacCYMThIBACMON TIepe/Iavu.

[Ipu pemennu Borpoca 0 BEIOOPE KOJWYECTBA Mepeiad HEOOXO0IUMO
YUYUTBHIBATh 00ECIIEUCHUE ONTUMAIBHBIX TSITOBO-CKOPOCTHBIX MOKa3aTenei
¥ TOIUIMBHOW SKOHOMHUYHOCTH aBTOMOOWJIS, a TaK)KE€ OMBIT aBTOMOOMIIE-
CTPOECHHUS Y TCHACHLHNH €r0 pa3BUTHSL.
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OntumanbHbIE TITOBO-CKOPOCTHBIE IMOKA3aTeIM U TOIUIMBHAS 3KO-
HOMUYHOCTh B 33JaHHBIX YCIOBUAX JKCIUTyaTallid JOCTUTAIOTCS ITyTEeM
MPaBWJIBHOTO BBIOOpA UMCIIa Mepeay, Juana3oHa MepelaTOuHbIX YUcea U
IJIOTHOCTH psifia MePeaTOYHbIX YHCEIL.

Yucno nepenad B KopoOKax cocTaBisieT 4 — 6 JJid JISTKOBBIX aBTO-
MoOusIeH, aBTOOYyCOB Majioil BMECTUMOCTH U TPY30BbIX aBTOMOOWIICH Ma-
JOW W CpemHEll Tpy30MOJbEMHOCTH. Y TPY30BBIX aBTOMOOWJIEH OOJBIION
Ipy30M0TbEMHOCTH KOJIMYECTBO mepeaad 6 — 16. Y apromoOumneit-tsrayeit —
10 24. Ha aBToMOOMIIN € TU3ENIbHBIMU IBUTATENSIMU PEKOMEHIYETCSl yCcTa-
HABJIMBATh KOPOOKU C OOJIBIIMM YUCIIOM Iepeiad, YTo 00yCIOBIEHO OoJiee
y3KUM JIHana3oHOM 00OPOTOB UM HU3KOM MPUCIIOCAOIMBAEMOCTHIO JTU3€EIb-
HOT'O JIBUTaTEs.

Jlnana3oH mepeaaTOYHbIX YHCEN MPEJCTaBIseT COOOW OTHOIIEHUE
nepeaTOuYHOTO Yucia Ugy HU3IIEH mepeayn KopoOKu nepeaad K nepeja-
TOYHOMY YHCIY Uk BBICIIEH NIEpeNadn

I[ — uK.H

uK.B

JlnanazoH mepeaaTOYHbIX YMCEN JJIA JIETKOBBIX aBTOMOOWJIEH co-
ctaBisieT 3 ... 4,5, Ay Tpy30BbIX aBTOMOOMWIIEH B 3aBUCUMOCTHU OT UX I'Py-
30M0TbEMHOCTH ¥ Ha3HaueHus — 5 ... 13.

[110THOCTH psifia MEepeIaTOYHbIX YMCENl KOPOOKU Tepeay ornpeess-
€TCS. COOTHOIIIEHUEM MEPEIaTOYHBIX YMCENl MPOMEXYTOUHbIX mnepenad. C
YBEJIMUYCHUEM KOJIMYECTBA Tepefad IUIOTHOCTh PsJia TMOBBIIIAETCS, YTO
YJIY4YIIAeT TATOBO-CKOPOCTHBIE CBOMCTBA M TOIUIMBHYK) 3KOHOMHYHOCTh
aBTomMoOmIiel. Y KOpoOOK Tmepeaad COBPEMEHHBIX aBTOMOOWJIEH IJIOT-
HOCTbh psifia IEPEIaTOUHBIX yncen HaxoauTesd B npenenax 1,1 ... 1,5. Ilpu
3TOM JOJI)KHO BBITIOJHATHCS YCIOBUE

L. %, i
U, U u

Hcnonb30BaHWE YCKOPSIOWIEW NEpeladyd B XOPOLIMX JIOPOMKHBIX
YCJIOBUSX IMO3BOJISICT YMEHBIITUTh PAcXO0] TOIJIMBA U CHU3UTh M3HOC JBU-
ratens. [lepegaToyHoe 4KMCiIO yCKOPSIOIIEH Tepeiadyu BHIOUPAIOT C yU€TOM
ycioBus (26). OObIYHO MEpPeIaTOYHOE YUCIO YCKOPAIOUIEH Nepeaadn mpu-
HuMaeTtcs B npenenax 0,7 — 0,85.

(26)

n
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6. Pacuer moka3sarteseii JMHAMHUYHOCTH ABTOMOOMJIA

[lokazaTensiMu AMHAMUYHOCTH aBTOMOOWJSL TP PaBHOMEPHOM
JBIKEHUU SIBIISIIOTCSI: MaKCUMAaJIbHAsl CKOPOCTh JIBMXKEHHSI aBTOMOOWIIS B
JAHHBIX JOPOXKHBIX YCIOBUSX; 3HAUCHUSI KO3(P(PUIIMEHTOB COMPOTUBIICHUS
JOPOTH, MPEOJ0JIEBacMble aBTOMOOWIIEM HA Pa3IMYHBIX Iepefadax; 3Ha-
YeHUs] BEJIMYHMH JTUHAMHYECKOro (pakTopa Ha pasziIMyHBIX Nepeaadax Ipu
3aIaHHOM CKOPOCTHU JBWKEHUS, MAKCUMAJIbHOE YCKOPEHHE, BPEMS U IIYTh
pasroHa 10 KOHTPOJIBHOM CKOPOCTH.

6.1. Ilocmpoenue ms2080-cCKOPOCMHOU XAPAKMEPUCTUKU ABMOMOOUIA

[Tpou3BOAUTENBHOCTH AaBTOMOOWIISA, XapaKTepU3yeMas CpeaHel CKO-
POCTBIO, 3aBUCUT OT TITOBO-CKOPOCTHBIX KayeCTB. JTHU KauecTBa Ompeje-
JISIIOTCSL BCEMU JICUCTBYIOIIMMHU Ha aBTOMOOWJIb MPOJOJIBHBIMU CHUJIAMH,
PaBHOBECHUE KOTOPBIX MOYKHO BBIYMCIUTH C MOMOIIBI YPAaBHEHHUS CHIIOBO-

ro Oaimanca
(27)

rae Pr— cuna Taru Ha BeAyuux kolsiecax; Pw — cuiia conpoTHUBIIEHUS BO3-
nyxa; Py — cuna o0111ero JopoKHOTo CONPOTUBNICHUS; Fuy — CHIIa HHEpLIUH.

CxeMma cuJi, JeHCTBYIOIIMX HA aBTOMOOWIIb, JUIsl OOIIEro ciiyvasi JIBU-
YKeHMS MMOKa3aHa Ha puc. 2.

P, =P,+P, tF

uH !

Puc. 2. Cunwi, oeticmsyrowue Ha agmomooub 8 0owem ciyuae 08UNCeHUs.
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B pazBepuyToii popme ypaBHeHUE (27) 3anUIIeTCs B BUJIE

Mi i
oy _ | C.P FVv. | + [M,g(fcosa+sina)] £
.

CT (28)
=22
+ Ma dva 1+ Z:‘]K1,22 + JeIKHIOTlTp
dt M r M r

a CT a CT

TIe I — MEPEIATOYHOE YMCIIO KOPOOKH Tiepesiad; o — MPOJOIbHBIA YKIIOH

dv,

JIOPOTH; rralie IIPOJIOJILHOE YCKOpEHHE (3aMeIJIEHUE) aBTOMOOWIIS;

> Ji,— CyMMa MOMEHTOB HMHEPLUHU KOJEC aBTOMOOMIS; Je — MOMEHT

WHEPIUH BPAIIaIOMINXCsl YacTei ABUTATEIIS.

JlaHHOE ypaBHEHHE, Ha3bIBAEMOE TATOBBIM 0ajJaHCOM, MCIIOIb3YETCS
JUIS1 OTICHKH TSATOBO-CKOPOCTHBIX Ka4€CTB aBTOMOOMJICH.

JIns ycioBuM TATrOBOro pacdera NPUHUMAETCS, YTO aBTOMOOMWIIb
JIBUKETCS 110 TOPU3OHTAIBHON MOBEPXHOCTH (00 = () C MOCTOSTHHOM CKOPO-

a

cthio (—2==0). B aTOM citydae ypaBHEHHE TATOBOTO OanaHca MOXKET ObITh

IPEJICTAaBJICHO B BUJIE
Pr=P¢+ Pw, (29)
rae Pt — cuiia conpoTHBIICHHS KAYEHUIO.

TSATOBO-CKOPOCTHYIO XapaKTEPUCTUKY CTPOST MO JAHHBIM BHEIIHEH
CKOPOCTHOW XapaKTEpUCTUKH JABUTATENsl, MEpeJaTOYHbIM YMCIaM TpaHC-
MUCCUU U JPYTUM HapameTrpam aBTomMoOusisa. TSAroBwlid OazaHC aBTOMOOU-
Js1 TMIPEACTaBISAIOT B BUAE rpaduka, Ha KOTOPOM B CHCTEME KOOPAMHAT
P = f(v.) HaHOCAT CWJIBI TSTH Ha Kojiecax Pr Ha pa3jM4YHBIX Mepeaadax u
CHJIbI CONTPOTUBIICHUS ABMKEHUIO Pr 1 Py.

TsroBble ycuusi Ha KoJiecax MpHU pa3InYHBIX BKIIOYEHHBIX Tepesa-
YyaxX HaXOJAT MO BBIPAKEHUIO

M e[n]ioi [k] ) T'lTp

Mer
rae Pr[K, n] — TaroBeie ycwims Ha BeaymuX KoJiecaxX MPHU Pa3IMYHBIX Tie-
penauax; M.[n] — Tekyiee 3HaueHUe KpyTAiero momenra; i[K] — nepena-
TOYHBIE YKCIIa KOPOOKHU mepenay; N — KIIJ[ Tpancmuccun, COOTBETCTBY-
FOLIMI BKJIFOUYEHHOM MEpeiaye.

(30)

Tlk,n] =
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CKOpOCTh aBTOMOOWJISI TIPU OTCYTCTBHU OYKCOBaHUS BEAYIIUX KOJIEC

HaXOJIAT MO BBIPAYKCHHIO
Ik, n] = Faedn], (31)

Ipi[k]
rae V[K, N] — ckopocTh aBTOMOOWIIS TIPH pa3IMyYHBIX Mepeaadax, M/c; we [N] —
TEKyIllee 3HAYCHHUE YIIIOBOW CKOPOCTH BpAIEHUS KOJCHYATOIO Baja JBH-
rarens, c.

TsroBoe ycuiue, MOJBOAMMOE K BEIYIIMM KOJecaM aBTOMOOWMJIS,
pacxojyercs Ha MPEOJOJCHHE CONPOTHBIICHUS KAaueHHIO W BO3ayxa (B
cllydae paBHOMEPHOTO JIBHYKCHHsI aBTOMOOWIISI IO TOPU3OHTAIBLHOU JIOPO-

re). ConpoTuBIEeHNE KAUSHUIO HAXOIUTCSA M0 BBHIPAKEHUIO
2
Va

=M.0f, |1+ , 2
Pi=MdaOf, 1500 (32)

rae fo — K03 PUIMEHT CONPOTHBIICHUS KAYEHUIO MPU CKOPOCTH MEHEE
22 m/c (cM. Tabm. 1).
ConpoTuBJICHHE BO3IyXa onpenesseTcs mo Gopmysie

Puw =%Fav:, (33)

rae Crx — ko3(hPuUHeHT JT0O00BOr0 CONMPOTUBIEHUSA; P — MJIIOTHOCTh BO3-
ayxa kr/m%; Fa — miomanp MPOEKIIMU aBTOMOOWIISI Ha MJIOCKOCTh, MEPIICH-
JUKYJIAPHYIO K €r0 IPOJOJBHOM OCH, M%, Va — CKOPOCTb JIBMKCHHS aBTO-
MOOMJIIS, M/C.

PaccunTanHbie 3Ha4EHUS CKOPOCTH, CHJI TSATH, COTIPOTHUBIICHUS Kade-
HUIO ¥ COTIPOTHBIICHUS BO3TyXa CBOASTCS B TaOJ. 4, IO 3HAYEHUSAM CTPOST
TATOBO-CKOPOCTHYIO XapaKTePUCTHUKY Ha Bcex mepenadax (puc. 3).

Ha rpaduxe TsaroBoro 6amanca MOTYT ObITh HAHECEHBI TPAHUIIBI CH-
JbI TATH Ha BEAYIIUX KOJIECAX MO YCIOBHUSM CHEIJICHUS ISl TPY>KEHOTO
aBToMoOmisa. Cuiia TATH MO CHEIJICHUIO BEAYIIUX KOJIEC C OTOPHOM TMO-
BEPXHOCTHIO PACCUUTHIBACTCS O popMyie

P, =R,0, (34)

rae Rz — BepTUKagbHas peakiys Ha BEAYIIUX KoJecax; ¢ — KOdPUIIUESHT
CUETIJICHUS IIUH C TOPOTOM.

BeprukanpHas peakius Ha BEAYIIUX KOJIECaX B CIlydae paBHOMEp-
HOTO JIBIDKCHHSI TI0 TOPU3OHTAJILHON POBHOM TMOBEPXHOCTH U 0Oe€3 ydera
OTIPOKHJIBIBAIOIIECTO JEHCTBHS CHJIBI COTIPOTUBIICHUS BO3yXa MOXKET OBITh
3aMEeHEeHa BECOM aBTOMOOWJIS, MPUXOAAIIMMCS Ha BEAyIIHEe Kojeca, TOTia
dbopmyna (34) 3anuimiercs B BUAC
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P,=M,g0,

rae M, — macca aBTOMOOMIIS, IPUXOAAIIASACS HAa BEAYLIUE KOJeca.

Tabauya 4. TAr0OBO-CKOPOCTHAsI XapaKTEPUCTUKA aBTOMOOUJIS

®i, | Me, 1-1 mepenayva 2-s epenavya
¢t | HM | Vo, | P, | Pt | Pw, [Pi+Puw| Va, | Py, | Pt, | Pu, |Ps+ Py,
Mc| H| H | H H Mc| H| H | H H
™1 M,
™2 M>
®n M
- P(D

T PTl

: i

F - PTZ

®

E - — PT3

o _\ PT4 Pf + PW

Ckopoctb aBTOMOOMUNA, M/C
Puc. 3. I'paghux mszosozo banranca asmomoouns

3HadeHusi KOd(PPUIIMEHTOB CIEIUICHHUS [JIsi XapaKTEePHBIX YCIOBUU
IKCIUTyaTalluu IPUBEEHBI B Ta0I. 5.

6.2. Ilocmpoenue MowHOCMHOU XapaAKmMepuCmuku agmomoous

MortHocTHasE XapakTepucTUka aBToMoOwmst (puc. 4) mpeacTaBisieT
co00il COBOKYIMHOCTb 3aBUCUMOCTEN 3(PdhexTuBHON MOITHOCTU Ne U TSTO-
BOM MOIIHOCTH Nt OT CKOPOCTHM Ha Pa3IMYHBIX Iepenadax. MoIHOCTHas
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XapaKTePUCTUKA CTPOUTCS ITyTEM COTIOCTABJICHHS MOIIHOCTH Ha Bajy JIBU-
rateisi U CKOPOCTH, COOTBETCTBYIONIEH TEKYIIMM 000pOTaM JBHTATENsI U
BBIOpaHHOM nepeaade (CIUIONIHbIE JIMHUU Ha puc. 4). MOIITHOCTh Ha BEy-
MUX KoJiecaX (IyHKTHPHBIC JTMHUH Ha pUC. 4) ONpeaemsieTcs IyTeM YMHO-
KCHHsSI CHJIBI TSTH Ha BEAYIIUX KOoJIecaX Ha TEKyllee 3HAYCHHE CKOPOCTH,
YTO YKBUBAJICHTHO IMPOU3BEICHUIO TEKYIIICH MOIITHOCTH Ha BATy ABUTATEIIS
Ha KIIJ[ tpancmuccuu. MomHOCTH, HEOOXOAUMBIE HA MPEOJOJEHUE CHUI
COINPOTUBIICHUSI KaUYEHUIO U COMPOTHBIICHUS BO3[yXa OMPEICNIAIOTCS Iy-
TE€M YMHOXEHHS COOTBETCTBYIOIINX 3HAUYEHUHN CHII HA TEKYIIYIO CKOPOCTb.

Tabnauya 5. KoaduimeHTs! CLETUICHUS ITUH C JJOPOToi

oKDLITIE Koaddurment cuemienns
p cyxasl IOBEPXHOCTh MOKpasi IOBEpXHOCTh
AcdanpTobeToHHOE 0,7...0,8 04...0,5
[[le6eHoUHOE 0,6...0,7 03...04
I'pynToBoOE 0,5...0,6 0,2...04
Cuer 0,2...03 0,3
Jlen 0,1...0,2 0,1
2 3 4 / 5
N /\
& ///‘*//7’// /'/’%///‘ - /7
- / / / d P
: W / / g N

§ / / ,,/ ol / /| / "

5_ /// /4 92 // / /

§ I/// Ar/ /// 5 - /

74 i
Wy | el
7 7y
1
.L’//

CkopocTb aBTOMOBUNSA, M/C

Puc. 4. I'paghux mownocmuozo 6anranca aemomoouns: 1, 2, ... 5 — mow-

HOCmMHas xapakmepucmuxa Ha 1-i, 2-i, ... 5-ii nepedayax (cniouitvle

JUHUU — MOUIHOCNb HA KOJIEHYAMOM 6aty 061/{26177’16]1}1, NYHKMUpHvle TUHUU

— mownocmo Ha eedywux konecax); Nw — mownocmeo, Heobxooumas

0J151 npeo0oIeHUsl CUlbl cConpomusnerus 6030yxa;, Nw+ — cymmapnas

MOWHOCIb, He0bX00uUMAas OJisl NPeoOONeHUs CUL CONPOMUBTIEHUS
6030yXa U OOPOIHCHO20 CONPOMUBTEHUS
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OddexTrBHAS MOUTHOCTH MPUHUMAETCSA IO BHEIIHEW CKOPOCTHOMN
XapakTepucTuke Asurareins (cM. puc. 1). Tsarosas MOITHOCTH OMpeaesaeT-
ca ¢ yueroM KII/[ TpancMuccuy Ha COOTBETCTBYIOMIMX TIEpeEaadax

N =Nmn,,.

Pesynbrarel pacuera 3aHocsTcs B Tabn. 6. Ha ocHOBaHuU mosyyeH-
HBIX TAaHHBIX CTPOUTCS rpaduk (cM. puc. 4).

Tabnuya 6. MoutHOCTHAsI XapaKTEPUCTUKA aBTOMOOUIIS

e, ¢t Ne, 1-1 mepenava Bricmas nepegava
kBT Va, M/C NT, Va, N1, [Nf + Ny,
kBT m/C KBT kBT
w1
2
(max

6.3. [locmpoenue ounamuueckou xapaxmepucmuxku asmomoous

JlunaMuueckas XxapakTepUCTUKa aBTOMOOWIISI — 3aBUCUMOCTD JIMHA-
MUYECKOro (pakTopa Ha pa3IMYHbIX Mepeayax OT CKOPOCTH aBTOMOOMJIS.
Jlunamuyeckuil (pakTop — 3TO OTHOLIEHUE PA3HOCTU TATOBOI'O YCUJIUSI Ha
KOJIECaX U CUJIbI CONPOTUBJIEHUS BO3/1yXa K BECY aBTOMOOMIIS

PT k,n] — PW n
Dikn] = [ i; i , (35)

rne Ga — Bec aBromobmist, H; G, =M, Q.

Pe3ynbpTaThl pacuera AMHAMUYECKOTO (pakTOpa 3aHOCAT B Ta0. 7/, 1O
JAHHBIM CTPOUTCS JMHAMUYECKAs XapaKTePUCTUKAa aBTOMOOWIs (puc. D).
JlononHUTEN HO Ha TpaduKe NTUHAMUYECKON XapaKTEPUCTUKH CTPOUTCS
JIMHUS, XapakTepusyromias KodppuuueHT olIero A0poXKHOTO COMPOTHUB-
aeHust y. B ciyyae ABMKEHUsS aBTOMOOWJIS MO TOPU3OHTAIBLHOM JOpore
vy = fv. Koaddunuent conpoTuBieHns Ka4eHUIO OT CKOPOCTH aBTOMOOMIISI
(f, = f(v,)) paccuntsiBaetcs mo popmye (5). [lpu atom B popmyiry BMe-
CTO Vmax TTOJICTABIISIFOT TEKYIIHE 3HAUCHUsI CKOPOCTH U3 Tal. 4.

JIna aHanv3a TSIroBO-CKOPOCTHBIX CBOMCTB MCHOJIB3YIOT CIEAYIONINE
napaMeTpbl JUHAMUYECKOW XapaKTEPUCTUKH [4]:

1) MaKCHMMaJIbHYIO CKOPOCTb Vmax;
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2) MaKCHMAaJbHBIH JMHAMHYCCKUI (DaKTOp Ha BBICIICH Iepeaaye
Dvmax 1 COOTBETCTBYIOIIYIO €MY CKOPOCTH Vip (KPUTHUECKYIO CKOPOCTH 1O
JTMHAMHYECKOM XapaKTePUCTUKE);

3) MakcuMaJbHBIM JTUHAMHYCCKUN (akTop Dmax Ha HHM3IIEH Tepe/aa-
Y€ U COOTBETCTBYIOIILYIO €My CKOPOCTbH Vp.

Tabnuya 7. [Junamudeckuii (akTop aBTOMOOMIIS

1-1 mepengava 2-s epenaya
Va, M/c | Pr—Pw, H D f VaM/c | Pr—Pw, H D f
Vi
V2
Vn

OnHamuuecknin paktop

T T T
CkopocTb aBTOMOBUNS, M/C

Puc. 5. Jlunamuueckasn xapaxmepucmuxa asmomoouns

MakcumanbHast CKOPOCTb Vmax IIPU IBUKCHUU B 3aJaHHBIX JOPOXK-
HBIX YCJIOBUSX OINpPENeNsIeTcss Kak Touka mepecedeHus kpuBbix D m (V).
[Ipr IpOEKTUPOBOYHOM pacyeTe 3HAYEHUE CKOPOCTH B TOYKE Iepecede-
HHUS JTOJDKHO COOTBETCTBOBATh 3aJaHHOM MAaKCHMMAaJbHOM CKOPOCTHU aBTO-
MOOMJIA.

MakcumanbHbli AMHAMUYECKUi (hakTop Ha BbIcHIeH nepegade Dvmax
OTnpeeNsieT IUana3oH JOPOXKHBIX COMPOTUBIICHUM, TPEO0JIeBaeMbIX 0e3
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nepexojaa Ha Hu3mue nepenayu [4]. CKopocTs ABUKEHHS, COOTBETCTBYIO-
mas Dvmax, J€TUT AUANA30H CKOPOCTEN HA JIAHHOM Mepeayde Ha JIBE 30HBI.
B 30He, 7€ Va > Vip, NIPU MOBBIIEHUU KOA(DPUIMEHTA CONPOTUBICHUS
JBIKEHUIO CKOPOCTh aBTOMOOWJIS OyneT CHMXXAThCS, a JNMHAMUYECKUU
(dhakTop TP ATOM yBEINYMBATHCS, TAKUM 00pa3oM, OyAeT 0OecrieunBaThCS
BO3MO>KHOCTh JIBHJKEHUsI 0€3 MOHMKEeHUs niepenadn. B 30He Va < Vip yBe-
JUYEHUE JIOPOKHOTO COMPOTHUBIICHUS MPUBEACT K CHUKEHUIO CKOPOCTH U
CHUIKEHUIO AUHaAMHu4eckoro (akropa. Takum oOpazom, JJisi ABUKECHUS aB-
TOMOOUJISI TOTPEOyeTCs epexo 1 Ha 0oJiee HU3KYIO Tiepeavy.
MakcumanbHbii TuHaMUYecKui GakTop Dmax Ha HU3IIEH mepenade
omnpeeisieT MaKCUMaJIbHOE JOPOKHOE COMPOTUBJIEHUE |, KOTOPOE MOXKET
MPEOJI0IETh aBTOMOOUIIb MIPU ABMKEHUHU C TTIOCTOSIHHOM CKOPOCTHIO
D, =v=fcosa,, +sina

ax (36)
rae f — xoshGUIMEHT CONMPOTHUBICHHUS KAYCHMIO, Olmax — MAKCHMAaJIbHBIH
MOJABEM, MPEOJIOJICBAEMbBIM aBTOMOOWIEM MPU JBUKEHUU C IMOCTOSHHOM
CKOPOCTBIO.

W3 Beipakenus (36) moyryduM 3HaYCHHE MaKCUMAJIBHOTO MObeMa

D max — f\/l_Dzmax+ f2
1+ f°

max?

Olmax = arcsin (37)

Ha npakTrike MakCUMasbHBII Yyroy noabéMa MOXKET ObITh OrpaHUYEH
YCIOBUSIMM CLEIUICHHs] BEAyIIMX KoJyiec ¢ goporou. Ilpm asmxenum Ha
IIOJbEM C IIOCTOSIHHOM CKOPOCTBIO HA HU3IIEH Iepeaadye CHUIIbI CONPOTUB-
JIEHUS BO31yXa W CONPOTUBIICHUS KAYCHUIO MAJIBI IO CPABHEHMIO C CUJIOU
COIIPOTHUBIIEHUS NIOABEMY. Y PABHEHHUS, OIIPEIEIIAIOIINE YOI HOAbEMA IIPU
OTCYTCTBUM OYKCOBaHHUS BEIYIIHUX KOJIEC W YUUTHIBAIOLIUE TOJBKO CHITY
COIIPOTUBIIEHUS IOABEMY, UMEIOT BUJ:

- IEPEAHEIPUBOIHBIN b
o, =arctg| ——— |; 38
aBTOMOOHJIb bl J (38)
. ao
- 3aJIHCTIPUBOIHBIN aBTOMOOMIb ~ Olg, = arclg| ——— |; (39)
- MIOJTHOTIPUBOTHBIN aBTOMOOWIIb oLz, = arctg ((p) (40)

rae ¢ — Kod(pPUIMEHT CUeMIEHUs IUH ¢ JOPOTOM.
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7. OnpenesieHne NapaMeTpPoB Pa3roHa AaBTOMOOWIIS

7.1. Onpedenenue yckopeHuti npu pazeoue

YckopeHus aBTOMOOUIISL PU PA3TOHE UCIIONB3YIOT JIJISi OLEHKH €Tr0
IPUEMHUCTOCTH — CIIOCOOHOCTH MAaKCUMAJIBHO OBICTPO YBEIMYMUBATH CKO-
POCTh ABMKEHUA. Y CKOPEHHUS Ha PAa3IMUHBIX MepeIadax Mpu ABUKEHUU 110
TOPU30HTAIBHOMY yYacTKy JOPOTH W TIPH IMOJIHOW TOJa4e TOIUIMBA pac-
CUMTBIBAIOTCS 110 (hopMyIie

j[k,n]:(D[k,n]_ f[N])i’ (41)
O[]

rae Dy n] — iuHaMuyeckuil pakTop aBTOMOOMIIA Ha pa3IuyHbIX Mlepeaavax;
Ok — K03(UIIMEHT ydeTa BPAIIAIOIINXCsI MacC aBTOMOOWIS MPU pa3iud-

HBIX BKJIFOUEHHBIX IIepeavax.
Kosddunuent yuera Bpamaronmxcsi Macc JIOJDKEH YYUTBIBATH MO-
MEHTbI HHEPLUH BPALIAIOIIUXCS YaCTe JBUTATENs], TPAHCMUCCHH U KOJIEC
aBromoOwia. Eciau nanHble nmapaMerpbl U3BECTHBI, KO3(DPUIMEHT paccuu-

TBIBaeTCs 110 opmyIie
PINPP N Jeifnignmg
Mgr," Mg’

CcT

o0=1+ (42)
O06o03HaueHus mapaMeTpoB B dhopmyiie (42) COOTBETCTBYIOT 0003Ha-
yeHusM B popmyie (28).
Eciii MOMEHTBI HHEPLIMY BPALIAOIINXCA YaCTEW JABUTATEIA U KOJIEC
HE W3BECTHBI, HAIPUMEP IPH MPOCKTUPOBOYHOM pacuere, KodDPUIIHEHT
ydeTa BpAIIAOIIUXCS MacC aBTOMOOWJIA Ha Pa3JUYHBIX Iepeadax pac-
CUUTHIBAETCSI TIO BBIPAXKEHUIO

51 =1,04+0,04i%, ), (43)

e i — IepeaToyHoOe YUCIIO BKIFOYCHHOM TIepeIavH.

Jnst aHanu3a JMHAMUYECKUX KAaueCTB aBTOMOOWIIS MpHU pPa3roHe
(BpeMEHU pa3roHa, MyTH Pa3roHa) pacCUMTHIBAIOTCS YCKOPEHHsI aBTOMO-
Ousisl Ha Bcex mepenayax. Pe3ynbrarel pacueToB 3aHOCATCS B TaOJ. 8, Tak-
’K€ BEJIMYUHBI, 00paTHbIe YCKOPeHUsIM (1 j, 5 ), KOTOpbIE SIBISIOTCS BCIIO-

MOraTeJIbHBIMU U HEOOXOJMMBI I pacyeTa BpeMeHU pa3zroHa. Ha ocHo-
BaHWUM JTAHHBIX Ta0J. 8 CTPOST rpaduK YCKOPEHUN OT CKOPOCTH aBTOMOOH-
s (puc. 6).
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Peanu3anust yCKopeHui, pacCuuTaHHBIX 10 Gopmyiie (41), BO3MOXK-
Ha npyu cobmonenun ycnopus Pr < P . Takum 00pa3oM, BelIM4MHa MaK-

CUMAJIBHOT'O YCKOPEHMS IIPU Pa3TOHE OTPAHUYMBACTCS CUJIOM CLETUICHUS

BEIYIIUX KOJEC C JOPOTOM C y4eToM IepepacipeiesieHus: Harpy3oK o
OCSIM aBTOMOOWJISI TP pa3roHe.

Tabnuya 8. Pe3ynbTaThl pacueTa yCKOPEHU aBTOMOOUIIS

1-1 nepenaua, o1=... 2-s mepenayda, 02= ...
Vi, Js 115, | Vi, Js 1/j,
Mm/c D f m/c? | ¢im | wm/c D f m/c? | ciim
A%
Vo
Vi
J,
% /\\Jl
s
;| TN\,
<::|E_) \ JZ
§ ————\ i
3 \
I Ny

CkopocTb aBTOMOGUNS, M/C

Puc. 6. I'paghux ycxopernuii asmomobuns npu pazeone:

J‘P — YCKOpEHUE, 603MOINHCHOE NO YCIOBUAM CYENTEHUA,

W —  Ja-—yckopenus asmomobuis Ha pazsIUHBIX

nepedauax 1o Ms208bIM CEOLUCMEAM
OnpenenuM MakCUMalbHOE YCKOPEHHE aBTOMOOWIS 1O YCIOBUSIM

cuerieHus. [{ns ycioBuil TATOBOro pacyeTa NpUHUMAEM, YTO Pa3rOH Mpo-
VCXOAUT HAa TOPU30HTAIBHOM MTOBEPXHOCTH.
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[Ipu pasrone aBTOMOOWJII MPOUCXOAUT TEpepacHpeieIeHue BepTH-
KaJIbHBIX PEaklMii Ha KoJjiecax aBTOMOOWJIS, 00YCIOBJIEHHOE ACHCTBUEM
cuiibl uHEepuu (M, j). TloaTomMy uist onpeaeacHUs] MaKCUMAIbHOW CHIIBI
TATH TI0 YCJIOBUIO CHEIJICHUSI HEOOXO0IMMO ONPENEIUTh BEPTUKAIBHYIO pe-
akuuio Rz Ha Bemymiei ocu aBToMOOWiIs. BBuay Toro uto HamOoJbIas
CWJIa TSATH Ha BEIyIIMX Kojecax o0ecleunBaeTCsl Ha HU3IIKNX Mepeadax u
IIPY 3TOM CKOPOCTb JIBMKEHHSI OTHOCUTEIBHO Maja, B PaC4eTe BEPTUKAIb-
HBIX PEaKLMI CHIIy COMPOTUBIIEHUS BO3/1yXa HE YUUTHIBAEM.

CocTaBUM ypaBHEHUE MOMEHTOB OTHOCHTEIHHO TOUKU B (cMm. puc. 2)

R,L+M, jh—M _gb=0,
rne L — 6a3a aBTomoOmis; h — BeIcOTa 1EeHTpa Macc; b — paccrosiHue oT
LIEHTPa Macc 0 3aTHEU OCH.

BrIpazumM BEpTUKaIbHYIO PEAKLIUIO HA IIEPEIHUX KOJIecax

M :
R21: a(gb_Jh)
L
BeprukanbHas peakuys Ha 3aJHEU OCU OIIPEIEIIIETCA aHAJOTHYHO
M, _ (45)
R,, = C (ga+ jh).

[Toncrapnsist BeipakeHust (44, 45) B popmyny (28) ¢ yueroM BbIpa-
eHust (43) moyuuMm:

(44)

a

L

(gb—jh) =M, gf + M, jO — nns nepeHENPUBOIHOTO aBTOMOOMIIS;

a

(9a+ jh) o=M, gf + M, j6 — nns 3aJHEIIPUBOIHOTO aBTOMOOKIISL.

CokpatuB M, 1 ipeoOpa3oBaB JaHHBIC BHIPAKEHUS, TTOTYIUM:

[ h b
J (I ¢+ 5) =0 (E o—f J — JIJIS IEPETHEITPUBOIHOTO aBTOMOOKIIS;

( h a
J —E([H- d|=0 E(P_ f | — nns 3agHENpPHUBOAHOTO aBTOMOGHIIA,

OTKYyJa JJIsl IEPEAHEITPUBOTHOTO aBTOMOOMIIS

b f
i =g L j gb(p— fL (46)
=Y| | mm =0
o h(P+8 s 6L+h([)
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TSl 33THETTPUBOTHOTO aBTOMOOMIIS

a

—o—f : ap— fL
- L =0——— 47
Jo2 =9 h—,I/IHH J(p2 g8L—h(p ( )

——@+95
L(P

JU11 OJTHONMPUBOJHOTO aBTOMOOMJIS MIPU YCIIOBUM ITOJIHOM peanusa-
11U cuenHoro Beca R, =M, g, Torna

Mag(pzMagf+Maj8,
OTKyJa

. o—f
Jop= 95— (48)

Pe3ynpTaThl pacueToB peann3yeMoro YCKOPEHUs M0 yCIOBUSM CIIETI-
JICHUsT OTOOpaXkaroTcs Ha rpaduke yckopeHui (cM. puc. 6) u, eciu

P > P, ykaspiBarotcs B Ta0i. 8 (B rpade mapamerpa j) B Buzie j[K,n] / j(p :

I'paduk yckopenuii aBToMoOuUIs (CM. pUC. 6) MO3BOJISIET ONPEAECIUTh
MaKCUMaJIbHOE YCKOPEHHE aBTOMOOWISA C y4e€TOM YCIOBHUH CIICTUICHUS.
Touka nepeceueHrs TUHUU YCKOPEHUS C OChbIO aOCIUCC OINpeAessieT MaK-
CUMAaJIbHYIO CKOPOCTh aBTOMOOWIIA. Eciii B pe3ynbTaTe pacyeToB HMEIOTCS
3HAUEHUS OTPUIIATEIBHBIX YCKOPEHUM, TO IBM)KEHHE aBTOMOOWIS B JaH-
HBIX YCIIOBUSX HEBO3MOXXHO. OTpullaTeibHble 3HAUEHUs YCKOPEHHMH Ha
rpaduke He TOKa3bIBAIOTCS.

[To Tabn. 8 crpoutcss rpa@uK BEJIUYHMH OOPATHBIX YCKOPEHHUSIM C
Y4€TOM YCKOpPEHHS, BO3MOKHOTO TO YCIOBUAM creruieHus. ['paduk o6-
paTHBIX YCKOPEHUIN HEOOXOIUM JUIsl NajJbHEHIIero pacyeTa BPeMEHH pas-
rOoHa aBTOMOOWJISI 0O KOHTPOJIBHOU CKOPOCTH Vi, IOATOMY LIENIECO00PA3HO
CTPOUTH JIaHHBIM TpaduK B [AMANMA30HE CKOPOCTEH OT HYyJIS 0
(1,05...1,1)vk (puc. 7). KouTposabHasi CKOPOCTh ISl JIETKOBBIX aBTOMOOU-
neut coctaBisieT 100 km/g (27,7 m/c), anst tpy30BbIX — 60 kM/4 (16,6 M/C).

7.2. Onpeodenernue nymu u 8pemenu pasecona
[Tonb3ysich auddepeHnnansHoii 3aBrucuMocThio | = dv, /dt, Haxoxum

dt :( }/J )dva, CJIEIOBATEILHO BPEMsl pa3roHa aBTOMOOWISI OT CKOPOCTH Vi

o V2
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Vol 1
t=[|—=|dv,, (49)
V1 Ja
rJe V1 — HadaibHas CKOPOCTh, M/C; V2 — KOHEYHast CKOpocTh, M/c; (1/ja) —
BEJINUMHA, O0paTHasl YCKOPEHHIO.
OTOT MHTerpan pemaerca rpadguueckum crocodom. HeobOxonumo
UMETh BCIIOMOTATeNbHbIN rpaduk (puc. 7) BEIMYMH, OOPAaTHBIX YCKOPEHU-
M, TOTJa

t=Av§: i : (50)
o\ Ji

rie Av — JJIMHA WHTEpBaja U3MEHEHHS] CKOPOCTH; N — KOJIMYECTBO UHTEP-
BaJIOB; y — BeMWYMHA oOpaTHas YCKOPEHUIO I COOTBETCTBYIOIIETO
i

maIara.

—_

O

o
w0

\
|b

N\

o
~

o
[=)]

[ J
1
|
|
d
—
)
W

o
w

o
N

o
—_

Vi V) Vi P, Vi = 27I,78M/c

o

BenunuunHa, obpaTHasa yckopeHuto, c2/m
= O
o
J

0 5 10 15 20 25 30
CkopocTb aBTOMOOMNSA, M/C

Puc. 7. I'paghuk senuuur, obpamuwix ycKopeHusm

Pa3buBass kpuBbIC BEIMUMH, OOPATHBIX YCKOPEHUSIM, Ha N UHTEPBAJIOB
Y JOMYyCKasl, 4TO B MpeAeiax UHTEepBala YCKOPEHUE U3MEHSETCA JIMHENHO,
HalJIeM BpeMs pa3roHa aBTOMOOMJISI Ha KaKJIOM MHTEpBaJIe:
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tog = i+i EAv;
Jo J1)2
ty o= i+i lAv;
i J2)2
t2_3= i-I-i lAV,
Jo 13
1 1 )1
t(n—l)—n = _—+_— —AV.
Jna I )2

Torma cymmapHoe BpeMsl pa3roHa 10 KOHTPOJIbHOW CKOPOCTH

t, :(}/jl+}/jz+---+(}/jo+}/jnjo,5jm. (51)

JI71s1 NOBBIIEHUSI TOUHOCTH pacyeTa BPEMsI pa3roHa CIeyeT pacCuu-
TBIBaTh OTAEJIBHO Ha KaXJO0M U3 mnepenad. Ha npumepe puc. 7 uHTEpBAI
JUJIs pacyeTa BpEMEHM pa3roHa Ha nepBou nepegaye ot 0 10 Touku A, s
BTOPOM Nepeayu — OT TOUYKU A A0 TOYKHU B, JJisl TPEThEN Nepenadyd — OT
TOYKH B 10 Vi. Torma oOiiee Bpemsi pa3roHa /10 KOHTPOJIBHON CKOPOCTH
MO>KHO paccyuTaTh o Gopmysie

m n m-1
t, = JZ=:1 igiAti + jZ::ltHj : (52)
rae M — 4ucio nepeaady B KOpOOKe, UCIOIb3YEMbIX MPU PA3TOHE J0 KOH-
TPOJIBHOM CKOPOCTH, trj — BpeMsl MEPEKIIOYECHUsS C OJHOW Mepeaadyd Ha
APYTYIO.

Bpemsi mepekitodueHus mepenad 3aBUCHT OT KOHCTPYKIIMH KOPOOKHU
nepejay, TuIa ABuraresis u kBanudukaruu soautens. CpeaHee Bpems 1e-
PEKIIIOUEHHMSI Tiepeaad y JerkoBbix aBromoomeit 0,5 ... 1,0 ¢, y rpy30BbIX
aBTomoOmei u aBrooycos 1,0 ... 3,0 ¢ [4].

VY aBTOMOOMIIEH ¢ MEXaHWYECKOW TPAHCMHUCCHUEH MPHU MEPEKITIOUYCHUN
nepenayd, Kak mpaBuiio, MPEpPhIBACTCA Nepeiaya MOIIHOCTH OT ABUTATENs K
BEJIYLIUM KOJIeCaM, U aBTOMOOMJIb JIBUKETCS HAKaTOM MOJI ICMCTBUEM CH-
761 HHEPIHH Fuy.

OnpenenuM 1oTepro CKOPOCTH AVn 32 BpeMs NEPEKIIIOYEHHUsI Tepe-
nad. YpaBHEHHE CUJIOBOTO OajlaHca MpHU JIBUKEHUU HAKaTOM UMEET BU]I
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Fu =P, +P,+Prp, (53)

rae Pw, Py, Pyp — COOTBETCTBEHHO CHIIBI COMPOTUBIIEHUS BO3lyXa, OOIIEro
JIOPOKHOTO COINPOTHUBJICHUS U CUJIAa CONPOTUBIICHUS BPAILLECHUIO B TPaHC-
MHCCHH.

[Toncrasisisi B ypaBHeHue (53) BhIpaKEHUS JIJIs pacueTa BXOASIIUX B
HETO CUJI, TIOJTyYUM

MajSZCgp Fava2+Mag(f003a + sino)+ P, (54)
3aMeIJIeHUE NPU IBUKEHUN HAKaTOM
J=Avy It (55)
ClIeJIOBaTeJILHO
t; | Cp :
AVH:MLaS[TFaVa2+Mag(fCOSOL + smoc)+PTP] (56)

[Ipu pa3rone ¢ MecTa 10 KOHTPOJIBHOM CKOPOCTH JECUCTBUEM CHJIbI
COIPOTUBIICHUSI BO3AyXa U CUJIOW COMPOTHBIICHUS BPAIIEHUIO TPAHCMUC-
cuu MOXHO TmnpeHeOpeub. Koadduiment ydera Bpamarmmmuxcs Macc
0 = 1,04 (mo ¢popmymne (43) mpu i = 0). C ydeToM IpUHSATHIX TOMYIIECHHHA
u3 popmyisl (56) nonyuum

t : 57
Avn=§[g(fCOSaiS|noc)]=0,96tHgf. (57)

[TyTh pa3roHa paccuMThIBAETCS IO HHTEPBAJIaM aHAJIOTHYHO pacueTy

BpPEMEHU pa3roHa

Si=(V,, +V;)0,5At;. (58)

Takum oOpa3zoMm, paccuuTath BpeMs U MyTh pa3roHa A0 KOHTPOIHHOM
CKOPOCTH M TMOCTPOUTH TpadUKH BPEMEHU W IMYTHU Pa3roHa OT CKOPOCTHU
MOXHO CJIEIYIOIITUM 00pa3oM:

- pa3buBaeM y4acTok OT Touku O 110 TOUKU A (CM. puc. 7) Ha N UH-
TEpBaJIOB U PACCUYMUTHIBAEM BPEMS pa3roHa W MyTh pa3roHa Ha Ka)XJIOM HH-
tepBaiie o gopmyinam (50, 58). Pesynbrarer pacuera 3aHoCsAT B TaOII. 9.
Tak xak B unTepBajue ckopocreid oT 0 10 Vi ABMKEHUE aBTOMOOMIIA 0Oec-
NIEYMBACTCS 32 CUET MPOOYKCOBKH CICTUICHUS, TPUHUMAEM, YTO BEJIUYUHA,
oOparHasi YCKOPEHHIO, Ha IAaHHOM WHTEPBaJIC MOCTOsSIHHA U paBHa 1/]1;

- 3a7]aeMCsl BpEMEHEM MEpEeKIIOUeHUsl mepeaad B 3aBUCUMOCTH OT
THUTIA TPAHCIIOPTHOTO CPEJICTBA U BBIYHCIISIEM BEJTMYUHY TAJACHHSI CKOPOCTH
AVria TIpY TIEPEKITIOYCHHH Tepeiad B Touke A o popmyte (56 wium 57);
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- paccuMThIBaeM BpeMs U IMyTh pa3roHa Ha CIEIYIOIICH repeaade B
nuana3zoHe ckopocteit oT (Va— AvVra) 10 VB U T. [1.;
- 10 pe3yJIbTaTaM pacueToB CTPosAT rpaduku (puc. 8, 9).

Tabnuya 9. Pe3ynabTaThl pacueTa BpEMEHHU U ITyTH pa3roHa

IlepBas nepenada’
CkopocTs, M/c
1/j, ¢?/m 1
At ¢

2 Ati, ¢

Si, M

2Si, M

Bropas nepenaua
CxopocTs, M/C Vn — Avn

o

Vi V2 - Vn AV
0 1js 1j2 jn
Aty Atz Aty o

OO0 0| Ol=

AT. 1.

O I I I I I 1

0 5 10 15 20 25 30
CkopocTb aBTOMOBMNSA, M/C

Puc. 8. I'pagux epemenu pazeona 00 koHmpobLHOU cCKOpOCMU
C yuemom nepexitoyeHus nepeoay
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250

200 /

150

. "

//

0 5 10 15 20 25 30
CkopocTb aBTOMOOUNSA, M/C

MyTb, M

Puc. 9. I'pagux nymu pazeona (npumep)

VY rpy30BBIX aBTOMOOHWJIEH C JU3CIBHBIMHU JBUTATEISIMU YCKOPCHHE
IIpU pa3roHe Ha BTOPOM Iepeaue MOXKET OBITh BBINIE, YEM Ha MEPBOM 110
npuyuHe OOJBITNX WHEPIHOHHBIX MOMEHTOB BPAIAIOIIUXCS YacTeH JTBU-
raTens, TPaHCMHUCCHUU W Kojiec. B 3Tom ciydae pasroH IeiecooOpasHo
HA4YMHATh CO BTOPOU MEPEIAUH.

8. IlocTpoeHue TOIIMBHO-IKOHOMUYECKON XapaAKTEPUCTUKH
ABTOMOOMJIA

CoBepIIeHCTBO KOHCTPYKIIUA aBTOMOOMJISI C TOUKH 3PEHUS TOIINB-
HOM KOHOMHYHOCTH OIICHMBAIOT MO OOIEeMy pacXxoAy TOTUIMBA, OTHECCH-
HOMY K JJIMHE MPONACHHOTO MyTH WX BEITUYNHE TPAHCTIOPTHON PabOTHI.

[TokazareneM TOIUIMBHOW SKOHOMUYHOCTU MOXKET CIYXKUTb MHWHH-
MaJIbHBIA PacXoJi TOIJIMBA aBTOMOOUJIS C IMOJIHOM Harpy3koWl Ha ropu-
30HTAJILHOM YYaCTKE JOPOTrH C TBEPABIM POBHBIM MOKpbITHEM. Jlis
OIIEHKH SKOHOMHYHOCTH aBTOMOOWJIS MPU YCTAaHOBUBIIEMCS JBUKEHUU
B Pa3IMYHBIX JIOPOKHBIX YCIOBUSX W JJIsSI ONpeaeeHus Hauboliee 3KO0-
HOMHUYHBIX PEKUMOB JIBUKECHUSI CIIY>)KUT SKOHOMUYECKAS XapaKTEPUCTHUKA
aBTOMOOUJIS.

TormmMBHO-PKOHOMHYECKAsT XapaKTEPUCTHKA aBTOMOOWJIS — 3TO 3a-
BUCUMOCTb MYTEBOTO pacxojia TorruBa Q oT CKOPOCTH JBHKEHUSI aBTOMO-
OWJIS TIPU PA3MYHBIX 3HAYCHUSAX KOI(P(DUIHEHTA COMPOTUBICHUS JTOPOTH.
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I'padmk xapakTepu3yeT TOIUIMBHYK) AIKOHOMHYHOCTH ABTOMOOWIIS TIPH
PaBHOMEPHOM JIBIDKCHUHU M TO3BOJISIET OMPEACTUTh PacXo] TOIUIMBA IO
U3BECTHBIM 3HAUCHUSM Vi U f. JIJI1 MOCTPOCHUS TOTUIMBHO-3KOHOMHYECKOM
XapaKTePUCTUKNA aBTOMOOWISI HEOOXOIUMO MMETh 3HAYCHHsI Harpy304HOU
XapaKTePUCTUKH ABUTATENS U TpadK MOITHOCTHOTO OajaHca aBTOMOOMIIS
Ha BBICIIUX Iepeavax.

TommmBHO-9KOHOMHUYECKAsT XapaKTEPUCTHKA aBTOMOOWIII MOXKET
OBITH OTpeIeNieHa YKCTICPUMEHTAIBHO WU TTOCTPOSHA aHATTUTHICCKHU.

Texyiiee 3HaueHUE yJIEIBHOTO pacxoja TOIJIMBA JABUTATEIEM OIlpe-
JIEJSIETCS TI0 BBIPAYKEHUTO

g.=0. ku, (59)
r7e Je — YACJIbHBIN pacxo]l TOIJIMBA MPU MOJIHOM HArpy3Ke Ha JBUraTellb,
r/(kBT'4); ku — KO3 duIMEeHT, yUUTHIBaOIINN U3MEHEHUE PACX0/Ia TOTLIH-
Ba B 3aBUCUMOCTH OT CTEIICHU UCIIOIh30BAHUS MOIIHOCTH ABUTATENS (Tu).

UucnoBoe 3HaueHUE 3TOro kodGPUIMEHTa MOXHO OMPEACIIUTh IO
BBIPAKEHUSIM:

k, = 0,91 + 2,81(n, - 0,8) 2

— 119 O€H3UHOBBIX JIBUTATEIICH;
_ _ 2 (60)

kU =085 +1 67(nU 0’7) — JUISL TU3CNIbHBIX JIBUTATEIICH.

Tekyliee 3Ha4eHUE YIEIbHOIO pacxo/ia TOIUIMBA PHU ITOJIHOM HArpys-

K€ Ha JIBUTATelb onpeaensercs no popmyie

ge = gmin 0’97+0’48 zi _0’65 ! (61)

r71€ Omin — MUHUMAJIBHBIN yIETBHBIN pacxoj TormBa, r/(kBT-4); w. — Te-
KyIIEe 3HAYE€HHME YIIIOBOW CKOPOCTH BpAIEHWs KOJIEHYATOro Bajma, C7,
®" — yIIoBas CKOPOCTh BPAllleHUs KOJIEHYATOro Baja (II0 CKOPOCTHOMN Xa-
PAKTEPUCTHUKE JABUTATENIS) IIPH MAKCUMAJIBHOM KPYTAIIEM MOMEHTE, C .

MuHUMaITbHBIE yICTbHBIC PACXO bl TOTLINBA!

- 1151 OeH3MHOBBIX ABUTarener gmin = 200 — 250 r/(kBt1-u);

- ISl TU3eNBbHBIX aBurareneit gmin = 180 — 210 r/(xBt-u) [7].

Pacxonx tommBa B muTpax Ha 100 KM MyTH pacCYUTBIBAETCS O (op-
MyJie

_ g:(Pw + P )
361y

Q (62)

32



rae Ny — KIIJ] TpancMuCCUM; Y — IIOTHOCTH TOIUIMBA, KI/M® (ILIOTHOCTH
OensuHa — 740 xr/M3, au3enbHOro Tormaa — 830 kr/m).

[TocTpoeHne TOIIMBHO-3KOHOMUYECKOW XapaKTePUCTUKH aBTOMO-
OWJIS BBITIOJTHSIIOT B ONPEIEICHHON MOCIEI0BaTEIbHOCTH:

1. 3amar0T HECKOJIBKO 3HAYEHHUM YTJIOBOM CKOPOCTH BpallleHUs KOJICH-
4aToro BaJia JABUTATENd ®n (MPUHUMAIOT T€ K€ 3HAYEHUS, YTO U MPHU
MOCTPOEHUU CKOPOCTHOM XapaKTEPUCTUKH JBUTATEIS).

2. Tlo dhopmyine (61) HaxoasIT 3HAYCHUS YACITBHOTO pacxoja TOTUTBA Je
IIpU MOJIHOM HArpy3Ke Ha JBUTATelb JJIsl IPUHSTHIX YTIOBBIX CKOPO-
CTel BpallleHUs KOJICHYATOro Bajia (Mn).

3. Ha ocHoBanuu dopmynsl (31) ayisg NpUHATHIX 3HAYCHUH n OTpese-
JISIFOT CKOPOCTh JBUXKEHUSI aBTOMOOMIISL.

4. Tlo BenmMYMHE CKOPOCTH OMPEACIISIIOT CHIIy COIMPOTUBIICHHS BO3/1yXa
o ¢popmye (33).

5. PaccunthiBaroT 3HaueHrue KOA(PUIIMEHTA CONMPOTUBICHUS KauCHUIO

JIOPOTH B 3aBUCUMOCTH OT CKOPOCTH
2
f=f,| 142 |,
1500
r7ie Va — CKOPOCTh aBTOMOOUJIS, M/C.
TomIMBHO-3KOHOMHUYECKYIO XAPAKTEPUCTUKY PEKOMEHIYETCSI CTPO-
UTh ISl HECKOJIBKUX KOA()PUITUEHTOB COMPOTUBIICHUS KAUCHUIO:
- fomin = 0,015 - 0,020;
- focp = 0,030 — 0,035;
- fonos = 0,050 — 0,055.
6. OueHuBaercs CTENEHb UCIOJIb30BAHUS MOUTHOCTH JIBUTATENs
R, +P
Ny == (63)
T
rae Pt — cuna Taru Ha Bemymux kojecax (Oepercs mo TSIroBO-CKOPOCTHOM
XapakTepucTuke apromooms), H.

7. Ilo BenuyMHE CTENEHH MCIOJIL30BaHUSA MoIinHOCTH ABuratens (My)

omnpenersiercs KodphuueHt Ku.

8. Ilo popmyme (62) onpenensercs pacxon TomauBa Q (/100 km) npwu
JBMOKCHUH aBTOMOOWJIS C 33JIaHHOM CKOPOCTHIO M B 33JaHHBIX JIOPOXK-
HBIX YCJIOBUSX. J[aHHBIC AJI1 TIOCTPOEHUS TOILIMBHO-DKOHOMHUYECKOU
XapaKTepUCTUKH cBOASATCA B Tab1. 10.
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Tabnuya 10. Pe3ynpTaThl pacuera TOIUNIMBHO-DPKOHOMHYECKOM

XapaKTEPUCTHKH
5 5 fo=0,015 fo=10,035 | fo= 0,055
i, ge’ T, V! Wy
_ Pf + PW; Ql
1 .
c*|r/kBT-u| H |m/c| H | f H nu | ku /100 kut
w1
02
n

Ha ocHoBanum fmaHHBIX TaOm. 10 CTpOUTCS TOIUIMBHO-PKOHOMHYECKAs

XapaKTEePUCTUKA aBTOMOOMJISI Ha «IIPAMOI» M YCKOPSIIOIIEH Tiepeaadax st
NPUHATHIX KOA()PHUIIMEHTOB COMPOTHUBICHUS KadeHHUIO goporu. [Ipumep-

HBIM BUJ TOIUIMBHO-DKOHOMHYECKON XapaKTEPUCTUKU aBTOMOOWIISA TIpe-

cTaBJieH Ha puc. 10.

Pacxopg tonnuea, 1 /100 km

max

CkopocTb aBTOMOBUNA, M/C

Puc. 10. Tonnusno-3koHOMUYeCKAS XAPAKMEPUCTIUKA ABMOMOOUIS

Ha npamou (nunuu 1 u 2) u yckopsarowei nepedave (muHus 3)
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BepxHsig kpaliHsisg TOUKa Ha JIMHUU 2 BBIPAXKAET PAcXo/]l TOIJIMBA MPU MaK-
CUMaJIbHOM CKOPOCTU JIBHKEHHSI aBTOMOOWIISI, KOTJ]a TTOJIHOCTHIO MCIIOJIb-
3yeTCsl MOIITHOCTh JIBUTATeNsl (IIPU pacyeTHOM 3Ha4YeHUU Kod(hPuireHTa
CONPOTHUBIICHUs KaueHWio jaoporu fo). JIuaus 2 xapakrepusyer pacxo
TOIUIMBA MPHU MOBBIIICHHOM COIMPOTHUBJICHUHU KaueHuto. [Ipu 3ToM momHoe
UCIIOJIb30BAaHUE MOIIHOCTU JOCTUTAETCS MPHU MEHbIIIEM 3HAYEHHH CKOPO-
CTH aBTOMOOMJISL.

Pacder u moctpoeHHe TOIUIUBHO-PKOHOMHUYECKON XapaKTEPUCTUKU
aBTOMOOUJISL BEJIETCS TOJIBKO J0 3HaYeHUs KOd(PuUIleHTa UCI0Ib30BaHUs
MOIITHOCTHU Tu, paBHOro enuHuIie. [Ipyu OOoNbIINX 3HAYEHUAX YKa3aHHOTO
Ko3(PuuueHTa paBHOMEPHOE JABUKEHUE ABTOMOOWJIISI CTAHOBUTCS HEBO3-
MO>KHBIM.
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nudpe 3a4eTHON KHIKKH.

Bapuant ABTOMOOUJIb-aHAJIOT
0 BA3-2110, 2111, 2112
1 BA3-21213
2 BA3-2131
3 NISSAN Almera
4 RENAULT Megane
5 TOYOTA Corolla
6 TOYOTA Camry
7 TOYOTA RAV4
8 FORD Focus
9 HYUNDALI Santafe

36



TATOBBI PACYUET ABTOMOEBUJISA

MeTtonuyeckue ykazaHus K KypCOBOMY ITPOSKTHPOBAHUIO MO TUCIUTIIIMHE
«KoHcTpyKIust ¥ MOTpeOUTENHCKIE CBOMCTBA aBTOMOOUIIEH

CocraBureinb
HY>X/IMH Poman Biannmuposnuu

OTBeTCTBEHHBIH 3a BBITYCK — 3aB. Kadeapoit nomeHt A. I'. Kupumios

Penaktop A. A. AmupceiinoBa
Texuuueckuii pegakrop A. B. Poguna
Koppexkrop B. C. TesepoBckuit
Komnsrorepnas Bepctka E. A. Ky3smunon
Brimyckaromuii pegaxrop E. B. Hesckas

[Toxmucano B rteyats 30.03.18.
®opmar 60x84/16. Yen. neu. 1. 2,09. Tupax 50 3k3.
3akas
HU3narenbcTBO
BnaguMupckoro rocy1apcTBEHHOT'O YHUBEPCHTETA
umenu Anekcanapa I'puropseBuda u Hukomnas I'puropseBuda CTOJICTOBBIX.
600000, Bnagumup, yi. I'opekoro, 87.



