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BBEJEHUE

Hayka 00 aBroMoOWisSiX pas3BWiack W IpHOOpENa CaMOCTOSTEIFHOCTh B
niepBoit uerBepTd XX B. XOTS aBTOMOOWIIN BBIITYCKAJIUCh U JI0 TOTO BPEMEHH, HO
TpeOOBaHUS K HUM OTCYTCTBOBaIH. Ka)kIbIil M3TOTOBUTENH OIpPEEIIsyl TEXHUYe-
CKHE TOKa3aTeNlu 10 CBOEMY pa3yMEHHIO M BO3MOXKHOCTSIM. B nanbHeimem mo-
SIBIJIMCH TPH JIOCTATOYHO pa3rpaHUYEHHBIX HAYYHBIX HAIpPaBJICHUS: TEOPHS aB-
TOMOOWIISL — HayKa, U3ydaromas SKCIUTyaTallHOHHO-TEXHMYECKHE KaueCTBa aBTO-
MOOWJISI M 3aKOHBI €r0 JIBI)KEHUS; KOHCTPYMPOBaHHE W pacyeT aBTOMOOWIA —
HayKa O NpaBWJIaX KOHCTPYHPOBAHUS, ONPENENICHHs HArpyKeHHOCTH KaK aBTO-
MOOWJISI B IIEJIOM, TaK M OTHENBHBIX €ro JeTaiei; HCIbITaHHe aBTOMOOWIS —
HayKa O MpaBWJIaX MCCJIEOBaHUS TEXHUYECKUX ToKa3areneil aBToMoouneit u nx
MIPOYHOCTHBIX BO3MOXHOCTEH.

3HaTh TEOPUIO ABTOMOOMIIEH HY)KHO HE TOJBKO /ISl TOTO, YTOObI KOHCTPYH-
poBarth UX. JTO 3HaHHE MO3BOJIHT BHIOMPATh Hanbonee MPUCIIOCOOIEHHBIE K IKC-
IUTYaTalluy B Pa3IMYHBIX YCIOBHAX UMEIOIIHECs aBTOMOOMIIH.

OrpoMHy0 IOJB3y MPUHOCUT COYETaHHE TEOPUHU M TpakTuku. Hampumep,
Ka3aJIoch Obl, IPOCTOE JEJI0 — MOAACPKAHUE ONPEENEeHHOrO JaBlIeHHs B [IMHAX.
3avacTylo IaBjieHME BO BCEX LIMHAX aBTOMOOWIIS MOJUICPKHBAIOT OIMHAKOBBIM
W B NIEPEAHUX HIMHAX €ro JACIal0T HECKOJIbKO MEHBIIC, YEM B 3a/IHUX. Bpozle
Obl BCE B COOTBETCTBUHU C PACUETHOH HArpy3KOW Ha OCH W C 3aBOJICKMMH HH-
cTpyKuusiMu. Ho HHCTPYKIMU COCTABIIEHBI C YUETOM CPETHUX YCIOBUM JKCILTya-
Tanuy aBToMoOWIA. DakTHueckue e YCIOBUS IKCIUTyaTalluk aBTOMOOMIIEH OT-
JIMYAIOTCS OT CPENHUX. OKCIUTyaTallMOHHBIE IIOKA3aTeld aBTOMOOWIIS MOXHO
YIIy4IIUTb, U3MEHUB JIaBJICHUE B IIUHAX.

IpumeHsist 3HaHUE TEOPUH ABTOMOOUIISA, MOXKHO ITOBBICHTH YCTOHYHMBOCTb, Clie-
naTh X0 Ooyee CHOKOMHBIM, IUIaBHBIM, YMEHBIIHUTH PAcXOll TOIUIMBA, YBEIUYHUTh
IIyTEBYIO CKOPOCTb, YIyUIIUTh IPOXOAUMOCTS I10 IFIOXUM JI0pOTraM.

[osiBeHue mepBhIX B MUpe aBToMOOMIIel otHOcUTes K KoHity XIX B. Dkcro-
HHpoBaBILIMiics B utone 1674 1. Ha Beepoccuiickoil MpOMBIIIIEHHO-XYI0KECTBEH-
HoU BbIcTaBKe B Hmxnem HoBropone aBromo0mis b.A. SIkoBnesa cuntaercs nep-
BBIM PYcCKUM aBTOMOOMIEM. Cepbe3HbIi BKIAJ B Pa3BUTUE OTEUECTBEHHOIO aBTO-
MoOmIecTpoenusi BHec Pyccko-banTuiickuii BaroHHbIH 3aBoj1 B Pure, Ha KOTOpOM B
1705 . co3nan aBTOMOOHIIBHBIN OT/IeN. Yepe3 rof TaM ObUTH U3TOTOBJICHBI MIEPBbIE
aBromoOuiu 1 B 1707 I OpraHu30BaHO UX CepuiiHOE Mpou3BoacTBO. B 1715 1t 3a-
BOZ OBLT SBAKYHPOBAH B CBSI3U C HACTYIUICHHEM HEMIIEB M (JaKTHUECKU TPEKPaTHII
CBOE€ CYILIECTBOBAHHME, BBIITYCTHB 3a 3TH rofsl okono 500 aBromoOwmiel, m3 KoTo-
pbix 451 ObLIHM JIETKOBBIE, 8 TPY30BBIX U HECKOIIBKO JICCSTKOB CIEIIHAIBHBIX.

W3BecTHBI TaKke TONBITKM OPraHW30BaTh W3TOTOBICHWE aBTOMOOMICH
npeanpuanMatensmu [LA. @pese, W.I1. [Ty3eipeBsim, [T A. JleccHepom u np. B
OCHOBHOM € aBTOMOOWIIN MTOCTYTIaiH M3-3a rpaHursl. K xavary Ilepsoii Mupo-
BO BOWHBEI B Poccnn HacumThIBanochk 11 Thic. aBTOMOOMIICH, W3 KOTOPBIX OKOJIO
2 TBIC. OBLIH TPY30BEIE.

IlepBas mupoBasi BOiHa 3aTOPMO3MJIA PAa3BUTUE OTEYECTBEHHOW aBTOMO-
OMIBHON TIPOMBINUICHHOCTH, ONHAKO ITOKa3aja OONbIINEe MPENMYIIeCTBa aBTO-
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MoOmiIeH mepes KOHHBIMU 3kunaxkamu. B 1914 1. mapckoe mpaBHUTENbCTBO MPH-
HSUJIO PEIIEHUE O CTPOUTENIBCTBE IECTH KPYIHBIX aBT03aBos1oB: AMO B Mockae,
«Pycco-bant» B ®uisix, «Pycckuii Peno» B PriOuHcke, a Takxke B SIpocnasie,
HaxunueBane u Hixxnem Hosropoge.

Ho BoeHHast oOcTaHOBKa HE MO3BOJMIIA 3TO CHENATh. YK€ MPH COBETCKOM
BiacTyu 3aBox B Ouisix Obu1 nepenan LeHTpambHOMY yHpaBIeHHIO TOCYIapCTBEH-
HbIX 3aBOI0B — L[YT'A3, e ¢ 1921 1. cobupanuck JierkoBeie aBToMOOmIH «Pyc-
co-bant» monenn C. OquH U3 3TUX aBTOMOOWIIEH OBUT mepeiaH isl UCClIenoBa-
HUS B co3MaHHyio B 1916 1. HayuHy!0 aBTOMOOMIBHYIO JTa0OpaTopHio, mpeodpa-
3oBaHHYy!0 B 1921 . B HayunsIii aBromoTopHsIii uHCTUTYT — HAMU, ocTatommii-
csl BEYIIMM Hay4YHBIM IIEHTPOM B 00JNacTu aBTocTpoeHwus 1o cux nop. C cozna-
nust HAMU HaunHaercsi pa3BuTHe HayKu 00 aBTOMOOWJISIX B HAIlIEH CTpaHe.

B mporiecce usydeHuss mAuCUUIUIAHB «KOHCTPYKIHMS aBTOTPAHCIIOPTHBIX
cpencTy HOPMHUPYIOTCS CleAyIoNHe MPodeccroHambHbIe KOMITCTECHITUH:

— croco0eH K OCBOEHHIO 0COOEHHOCTEH OOCITY)KMBAHUSI U PEMOHTa TEXHH-
YECKOTO M TEXHOJIOTHUECKOr0 000PYIOBaHHS M TPAHCIIOPTHBIX KOMMYHHKAIHHA;

— BJIAZACCT 3HAHUAMU TEXHUYCCKHUX yCJ'IOBI/Iﬁ " IIpaBul paHHOHaHLHOﬁ JKC-
IUTYaTallud TPAHCIOPTHOW TEXHUKH, IIPUYMH U IOCIEACTBUM MpEKpalleHUs ee
paborocnocooHOCTH;

— CcHOCOOEH K OCBOCHHUIO TEXHOIOTHI U (JOPM OpraHM3aIMH JHATHOCTHKH,
TEXHHYECKOTO OOCIY)XHBAHHS W PEMOHTA TPAHCIOPTHBIX M TEXHOIOTHYCCKHX
MalluH U 000pYIOBaHUS;

— crmocobeH B COCTaBe KOMUIGKTHBA HCIOJHHUTEICH K aHAIHM3y IEpeIOBOrO
HAYYHO-TEXHUYECKOTrO OITbITA M TeHACHIMI Pa3BUTHs TEXHOJIOTHH IKCILTyaTaliH
TPAHCIIOPTHO-TEXHOIOIHYECKUX MALINH U KOMILICKCOB;

— TOTOB HCIIOJB30BATH HPHEMBI K METOABI PabOTHI C MEPCOHAIOM, METOIBI
OLICHKU Ka4YeCTBa U PE3yIbTaTHBHOCTH TPYAA MEPCOHANa;

— CroCcOOCH OLICHUTH PUCK H OMPEIETUTh MEPhI 10 o0ecIedeHu o Oe3orac-
HOW U 3¢ {eKTHBHON JKCIUTyaTali TPAHCIOPTHBIX, TPAHCIIOPTHO-TEXHOIOIH-
YECKHX MAIKH, HX arperaToB U TEXHOJOTHIECKOro 000pyI0BaHHS;

— cmocOOCH HCIIONB30BaTh JAHHBIC OIEHKH TEXHHYECKOrO0 COCTOSHUS
TPAHCIIOPTHOM TEXHUKHU C MCIOIB30BAaHUEM AUATHOCTHYCCKON aIlapaTypsl U 1Mo
KOCBEHHBIM IIPU3HAKAM.



1. OKCILIYATAIIMOHHBIE CBOMICTBA ABTOTPAHCIIOPTHBIX
CPEJICTB

1.1. TpeGoBanus, npeabsBIseMbIe
K KOHCTPYKIIMH aBTOMOOM.IsI

Kaxaplii T U MOZIENTb aBTOMOOMIISL XapaKTePU3YIOTCs OCHOBHBIMH KOH-
CTPYKTUBHBIMH JaHHBIMH (0a30BBIMH TTapaMeTpaMu), KOTOPBIE OMPEACISIOT Me-
CTO aBTOMOOWJISI B TIAPAMETPHYECKOM psiy. DTH MapamMeTpsl SBISIOTCS UCXOJI-
HBIMH U OTIPECISAIOTCS B HAYaIe MPOCKTUPOBAHUSL.

OcHoBaHKEM JUTsl BRIOOpA MCXOAHBIX MAPaMETPOB CIYXKAT MPOTHO3BI Pa3BHU-
THSI aBTOMOOHJIBHOTO TPAHCIIOPTa M CMEXKHBIX OTPAC/iei HAPOIHOTO XO3SIHCTBA,
MEPCIEKTUBHBIN TUMAX aBTOMOOMIIEH U JABUraTeNeH, aHAIN3 TOPOXKHBIX U KIIHMa-
THYECKUX YCIIOBHH, YIOBIETBOPEHHE MOTPEOHOCTEN HACETICHNUS, BBIMOITHEHHE 00s-
3aTeNbCTB 110 MEXKIYHAPOIHBIM IOrOBOPaM, a TAK)KE IUTaHbI BHEIITHEH TOPTOBIIH.

TpeboBaHus, MpeIbABISIEMbIC K KOHCTPYKIIHHA aBTOMOOWIIS, MOTYT OBITh
pa30uUTHI HA CIeNYIOIHe 5 TPy

1. TIpou3BOAUTENHEHOCTH ABTOMOOHITS.

2. CounanbHbie TpeOOBaHHSI.

3. HagexHocTh aBTOMOOHJISL.

4. TexHMKO-DKOHOMHYECKHE TPEOOBAHUs: CHM)KEHHE MAacChl aBTOMOOHIIS U
€ro arperaToB; YMEHBIIICHUE 3aTPaT MPU H3TOTOBJICHUH U SKCILUTYaTAI[MH aBTOMO-
Ouiisl; yMEHBILIECHHE PAacXozia TOIUIHMBA.

5. CobnroneHre HOPMaTUBHBIX OIPAHNYEHHUH, OTHOCAIINXCA K KOHCTPYKIIHU
aBTOMOOWJIA, M 00S3aTeNbCTB MO MEKIYHAPOIHBIM CONIAILICHUSM.

TpeboBanusi, U3NOKEHHbIC B 1. 1-3, KacaroTcsi CBOMCTB aBTOMOOWIIS, oOlie-
HHMBAEMBIX II0 Pe3yJIbTaTaM ero SKCIUTyaTaluH.

TpeGoBaHus, NpUBENCHHBIE B II. 4, OTHOCATCS K CBOICTBaM, KOTOpPBIE HOP-
MUPYIOTCS TEXHHYECKUMHU IIOKA3aTEIAMH M UCIIONB3YIOTCS UL 3KOHOMHYECKOH
OLICHKH. JTH CBOMCTBA XapaKTepPH3YIOT 3aTPaThl, CBSI3aHHbIE C pealu3anuei Tpe-
OoBaHUH, yKka3aHHBIX B M. 1-3, IpH IPOU3BOACTBE aBTOMOOHIIEH M MO ACP KaHUH
X Ha paboTOCIOCOOHOM YPOBHE C MOMOIIBIO OOCIYXHBAaHHS M PEMOHTa MpPHU
9KCIUTyaTaluy. DTH CBOMCTBA 00ECIICYHBALOT:

* 0e30MacHOCTH ¥ KOM(OPT IJIsl BOAUTENS U TTACCAKUPOB;

* IOBBIIICHUE CPEAHUX CKOPOCTEH NBIKEHHS aBTOMOOWIS M COKpallCHHE
BpPEMEHH Ha BCIIOMOTATEIbHBIE OIIEPALINH: ITyCK, IOTPY3KY, Pa3rpy3Ky;

* SKOHOMHYHOE HCIIONB30BaHHE IPY30IOIbEMHOCTH (TPY30BMECTHMOCTH);

* COXpaHHOCTb I'Py3a IIPH TPAHCIIOPTHPOBKE;

* COBEPILICHCTBOBAHUE BHEIIHUX (POPM M OTHEIKH aBTOMOOHJIEH, IpHIaHHE
UM COBPEMEHHOTO CTHJIS;

* NIOBBIIICHUE HAJISKHOCTH U TOITOBEYHOCTH KOHCTPYKIHH;

* IPUCHOCOOIEHHOCTD K KITMMATHYECKUM YCITOBUSIM;

* CHW)KEHHUE TPYIOEMKOCTH YXOJa, PETYIUPOBAHUS U O0CITy)KHBaHUS;

* NIOBBIILICHUE TOIUTUBHOW 3KOHOMHUYHOCTH;

* PEOTBPALICHNE YTEUKH CMa3KH;

* CHI)KEHUE CTOUMOCTH U METAJNIOEMKOCTH KOHCTPYKIIHH;



* YHH()UKAIMIO arperaToB, y3JI0B U JeTaleH;

* UCIIONTb30BAHUE TEXHOIOTHYECKON 1 KOHCTPYKTUBHOW MPEEMCTBEHHOCTH;

* PEMOHTOIPHTOJJHOCTh KOHCTPYKIIHY;

* COKpallleHHe TOTPEOHBIX 3aMacHbIX YacTel;

* YMEHbIIICHUE TPYAOEMKOCTH BOCCTAHOBIICHHUS IIPH PEMOHTE;

* CTaOMIIM3AIINIO CBOMCTB KOHCTPYKIIMOHHBIX MaTepHaNoB B POU3BOJICTBE;

* COOTBETCTBHE KOHCTPYKIIUH JOPOXKHBIM OrPAaHUYCHHUSIM U KITacCy TOPOL.

COBOKYITHOCTh 3aTpaTt, CBA3aHHBIX C TMOBBIIICHHEM IPOU3BOAUTEIHBHOCTH
ABTOMOOWJIS, OTPaXKAETCsl HA CTOMMOCTH TOHHO-KHJIOMETpa (MITH MacCaKupOKH-
nomertpa). [i1st Toro 4To0sl co3MaBaeMble KOHCTPYKIIMH IO CBOMM MapameTpam H
MOKa3aTessM OMEePekKaly JTydllre MUPOBbIe 00pa3ibl U B OONbIIIEH CTENeHH Co-
OTBETCTBOBAJIM HEMPEPHIBHO BO3PACTAIONIMM TPEOOBAHHSAM OIKCILTyaTalllH,
HEOOXOIMMO YCKOPEHHE TEXHHYECKOro Mporpecca. BO3MOXHOCTh MOBBIIICHHUSI
TeMIla TEXHUYECKOTO MpOrpecca OnpeaessieTcs ONepaTuBHOCTRIO MPOU3BOICTBA
U MOOMJIBHOCTBIO TP OMBIIIUICHHOCTH.

[Tepexox Ha HOBBIE MOJIENH aBTOMOOMIIEH TpeOyeT OONbIINX 3aTpaT Ha TO/I-
TOTOBKY IPpOMU3BOACTBA. HOSTOMy BHCAPCHUC HOBBIX KOHCpr'KI_H/Iﬁ MpOUCXOaUT
TaK, 4TOObI OKYIIJIHCh 3aTpaThl POU3BOJACTBA HA OCBOCHUE MPEABIIYyIIeH KOH-
crpykuuu. IIponoimKUTENBHOCT BBIITYCKa OAHOM MOJENN 3aBUCHUT, KPOME TOIO,
OT IPOrPECCUBHOCTH OOIIEH KOMITOHOBKH aBTOMOOWIIS.

[MonBwKHOW COCTaB aBTOMOOMIIBHOIO TPAHCIIOPTA pas3/iessieTcs Ha TPy30BOi,
MACCAKUPCKUM M crenuanbHelid. K rpy30BoMy MOIBIDKHOMY COCTaBY OTHOCSATCS
IPy30Bble aBTOMOOW/IH, TATa4y, MPHLENBl ¥ MOIYIPHUIEHbL, K MacCaXUPCKOMY —
aBTOOYCHI M JIETKOBbIE AaBTOMOOWIIN; K CIELMaIbHOMY — aBTOMOOMIIH, MPHULIETIB U
TONYNPHUIIENb], PeHA3HAYEHHbIE IS BBITOIHEHHUS HETPAHCIIOPTHBIX OIepanui
(mokapHble aBTOMOOHIIH, aBTOMOOMITH JIjIsl YOOPKH YIIHIL U T. [1.).

I'py3oBBIe aBTOMOOMIN KIaCCHULIHUPYIOT II0 HX OCHOBHOM XapaKTEPUCTHKE
— HOMUHAQJIFHOW TPYy30MONBEMHOCTH (B TOHHax). [lo 3ToMy mpu3HaKy X moa-
Pa3neNIoT Ha IATh KIIacCoB:

I —0c000 MaIol TPY30TIOMBEMHOCTH ...eeervvveennnns mo 1,0

Il — Masnoi rPY30TIOABEMHOCTH .....ccvvveeririernriennenees 1,0-3,0T;
Il — cpenHeit rPy30MOBEMHOCTH .......ccruveeeveeaneee 3,0-5,0T;
IV — GONBION TPY30MOIBEMHOCT . .....ccrvveeaneeenneees 5,0-8,0 T;
V —0c000 OONBIION TPY30MOTBEMHOCTH. ............. CBBIIIIE 8 T.

OnmHNM 13 OCHOBHBIX KPHUTEpHEB OLEHKU d(Hh(HEeKTHUBHOCTH pabOTHI aBTOMO-
OWJIBHOTO TPAHCIIOPTA SBISAETCS IPOU3BOAUTENILHOCTB, T. €. TPAHCIIOpTHAS pabo-
Ta, BBIIIOJTHEHHAS aBTOMOOMJIEM (aBTOIOE3/10M) 3a | 4 HaXOXKIeHUs B HapsIe.

OueHnBaeTcs OHA IPOM3BENCHUEM KOIMYECTBA IEPEBO3HMOrO Ipy3a Ha TO
paccTosiHue, KOTOPOEe MPOHAET aBTOMOOWIH 32 1 1 paboTHI:

Py = qyv,, (1.1)
rae P, — mpou3BOIUTENBHOCTD, TKM;
g — HOMHHaJIbHasl TPY30II0ABEMHOCTh aBTOMOOWIIS, T;
Y — K03 QHUIHEHT UCIONB30BAHMS IPY30IOIbEMHOCTH, PABHBIH OTHOLICHHUIO
Macchl MEPEeBO3UMOr0 Ipy3a K HOMHUHAIBHOH TPy30MOIBEMHOCTH aBTO-
MOOWJIS;



V, — 9KCIUTYaTallMOHHAs! CKOPOCTb, KM/U.

W3 npuBeneHHON (QOPMYIIBI CIEAYET, YTO JUIS YBEIHMUCHUS TPOU3BOIHUTEIb-
HOCTH aBTOMOOMJIBHOI'O TPAHCIOPTa HEOOXOIUMO:

— IIPOM3BOJCTBO ITOIBI)KHOIO COCTaBa OOJNBLION TIpy30MOABEMHOCTH JUIS
MIepeBO30K MAaCCOBBIX I'PY30B (BCJIEACTBHE BECOBBIX OIPaHWYEHHI ITOBBIIICHUE
IPY30MOABEMHOCTH JOCTUTAETCS TNPHUMEHEHHEM aBTOIMOE3/I0OB W MHOTOOCHBIX
KOHCTPYKIIHN);

— YBEJIMUYEHUE CKOPOCTEH NBIDKEHHS MOABM)KHOTO COCTaBa, a CIIENOBaTEllb-
HO, TTOBBIIIICHUE €r0 YHEPTOBOOPYKEHHOCTH;

— BO3MOXXHO 0oJiee TOJTHOE UCTIONb30BaHNE HOMHUHAIBHOM IPY30M0IbEMHO-
CTH, TIOTOMY JIJIsl TIEPEBO3KH MEJKHX MapTUil TPy30B (TOProBis, ObITOBOE 00-
CIIy)KMBaHHE HACEJIEHUs, CBSI3b U T. J.) 1eJIeco00pa3HO MPOM3BOACTBO aBTOMO-
OuJIei MaJIoi rpy30MOaBEMHOCTH.

ABTOMOOHIIM TPY30NIOIBEMHOCTBIO 10 6 T OOBIYHO SIBISIOTCS JIBYXOCHBIMH.
[Tpu OGonblel Tpy30MOIbEMHOCTH OCEBasi Harpy3ka MNPEBBIIIAET JOMYCTUMbIE
npeacibl, U aBTOMO6I/IJ'II) MPpUXOAUTCA ACJIAaTh TPEXOCHBIM.

ABTOOYCHI KIaccH(UIMPYIOT 1O JABYM MpPHU3HAKaM: 10 MX KOHKPETHOMY
Ha3HA4YCeHUIO (TOPOJICKUE, MEXYTOPOIHbIE, TYPUCTCKUE U T. JI.) U 110 BMECTH-
MocTH. B kauecTBe mokasarels, XapaKTE€pHU3YIOIIEr0o BMECTUMOCTh, MPHUHATA
nonHas JuiMHa aBtoOyca. [lo sToMy mpu3HaKy aBTOOYCHI TOIPA3IENsIOT Ha
ISITh KJIACCOB!

| —0c000 MAJIOH BMECTHMOCTH........cceeeeeeeeeeeeennnnn. 110 5,0 M;

Il — MaJIOH BMECTHMOCTH........ceeeeeeeeeeeeeeeeeeeeeeeeeeee. 4,0-5,0 m;

Il — cpeHEl BMECTUMOCTH .....evveeveeeiieeiree e 6,0-7,5 m;

IV — GOJBIIOH BMECTUMOCTH .......ccceeeeeeeeeeeeeeeeeeennnn. 8,5-12,0 m;

V — 0c000 OONBIIONH BMECTUMOCTH ... 14,5 m u Gonee.

JlerkoBble aBTOMOOWIIN KIIACCU(PHUIIUPYIOT MO padoueMy o0beMy JABUTATelNs
U cyxoii Macce aBromoOwis. o 3THM MpH3HAKAM HX HOAPA3ICISIOT HA IITh
kiaccoB (Tab6m. 1.1).

Tabnmuua 1.1. Knnaccuukanus JerkoBbIX aBTOMOOMIEH

Knacc I'pymma | Pabounit o6bem npuratess, i | Cyxas Macca aBTOMOOHJISI, KT
| — ocobo 1 Jo 0,7 Jlo 500
MaJbli 2 0,7-1,2 500-650
I — manbrit 1 1,2-15 650-750
2 1,5-1,6 750-1150
I — cpennuit 1 1,6-2,5 1150-1250
2 2,5-35 1250-1500
IV — Gonboi 1 3,5-5,0 1500-1500
2 Bonee 5,0 Bonee 1500
V — BeIcInit He pernamenrupyercs He pernamenrupyercs

B nactosmee Bpemsi B EBpore wacto mcmonb3yercsi HeopHIMATbHAS TakK
Ha3bIBaeMasi eBpoNencKas KiIacCH(UKAIMS JIETKOBBIX aBTOMOOMIIEH, B OCHOBY KO-



TOPOW MOJIOKEHBI pa3MepHBIE XapaKTEPUCTUKH TPAHCIIOPTHOro cpezctsa. B Poc-
CHHM OHA HEPEIKO HCIIONb3yeTCs B aBTOMOOMIJIBHOW IIpecce, XOTs OIpeereHUs
0OBIYHO JTIOBOJIEHO PacIlIbIBYATHL VIMEIOTCS Cileyronie pa3MepHbIe KIIacChl:

A — 0c000 MabIi;

B — marbiif;

C — mabIii cpeTHuUi, M3BECTHBIN TaKKe KaK KOMITAKTHBIN HITH TOJTb()-KIIacc;

D — cpennmit;

E — BeICIIMiT cpeHMii (Tak Ha3bIBaEMBIN OM3HEC-KJIacc);

F — BeIcImMii (TIpeCTaBUTENBCKUI).

Tabmuua 1.2. EBponeiickast kiaccuuKkanys JETKOBBIX aBTOMOOMIEH

Hazpanue Kiace Jnna [Hupuna
Oco60 MabIit A Jo 3,6m Jo 1,6m
Mauterit B 3,6 —4.2m 1,5-1,7m
Manblii cpeiHuit C 4,2 —4,4m 1,6 -1,75m
Cpennuii D 4,4 —4,6m 1,7-1,8m
Beicumii cpeanuii E 4,6 —4,9m bonee 1,7m
Bricimii F Bonee 4,9m bonee 1,7m

Yka3zaHHas Knaccndmxam/m OXBAaTbIBACT KATETrOpHIO JICTKOBBIX aBTOMO6I/I-
el BBIMIOJHEHHBIX B KY30BaX CeMaH, X3TYOEK, YHHBEpCAl, a TAKKe JHMY3HH.
BHe sToli Kiaccudukanuy ocTaloTCsS BHEIOPOXKHBIE aBToMoOmnn. Kpome toro,
OHa OOBIYHO HE IPUMEHACTCS K IPY30MACCAKUPCKIM aBTOMOOMIISIM C Ky30BaMH
(GYpProH M mukam, K aBTOMOOWJISIM CO CHOPTHBHBIMU U OTKPBITBIMH Ky30BaMH
(kyne, xaOpuoner, poacrep, craiinep, (pa’ToH, Tapra, Kyne-KaOpUoJIeT, Kyre-
poacTep U T. I.) U K aBTOMOOWISIM C OJHOOOBEMHBIMH Ky30BaMH (MHHHUBIH,
KOMIIAaKTB3H, MUKPOB3H, MOHOCIIEIIC).

OcHognble 0co00eHnOCmU KNacco6

ITpu cozganum aBToMOOMIIeH Kiacca A KoM(pOPT BOXUTENS U ITACCAXKUPOB B
HanOOJIbIIEH CTENIEHN NPUHOCUTCS B )KEPTBY KOMIIAKTHOCTH M SKOHOMHYHOCTH.
ABTomobOunu knaccoB B u C Ha3pIBalOT «BoxUTENbCKUMMY. BonuTens u nepe-
HHUH Tacca)Xup MOTYy4YaroT B HUX OOJbIIE MPOCTPAHCTBA U UMEIOT BO3MOXKHOCTh
nepeBUraTbesi ¢ Oonee BBICOKUM ypOBHEM KoM(oOpTa, B TO BpeMsI Kak 3aHHE
MacCa’kKUPBI OKa3bIBAIOTCS CTECHEHBI IO BBICOTE, IIUPHHE U B IPOCTPAHCTBE AT
Hor. OCcOOEHHO 3TO XapaKTepHO A Kinacca B.

Cpennuii knacc D npenocraBisieT BceM, KTO HAXOIUTCS B MalllMHE, JIOCTa-
TOYHBIE U NMPHUOIU3UTENHFHO PaBHBIE B IUIAaHE KOM(OPTa M MPOCTOPHOCTH YCIIO-
Bus. Kimaccwt E u F — 310 aBTOMOOMIMM «maccaskupckuey». OHU Jar0T BOAUTEIIO
cBOOOIHOE M YIOOHOE paboduee MECTO, HO MX OCHOBHOE Ha3HAUCHHE — IIePEBO3KA
C MaKCHMaJIbHBIM KOM(OPTOM MMacCakKMpOB Ha IPOCTOPHOM 33aJHEM CHCHBE.
Hamnbonee mpecTmkHBIN MpencTaBUTENbCKUN Kiacc F obecriednBaeT HawBBIC-
i ypOBEHB yIOOCTBA, cepBrca U 0€30MaCHOCTH.



ABTOMOOMIIN KJlacca A OOBIYHO BBIITYCKAIOTCS C Ky30BOM X3T4UOEK, Kiacca
B — game Toxke X3TUOEK, HO OBIBAIOT CeMaHBl M YHHBepcalbl. B kimacce C pac-
IIpocTpaHeHsl Bce TpU Ky3oBa. Kitacc D mpesncraBiieH B OCHOBHOM celaHAMU |
YHUBEpcaJlaMH, XOTS ¥ X3TUYOEKH TYT HE peaKocTb. ABToMOoOMIM Kinacca E Tpa-
JHLIOHHO TIPOU3BOASTCS ¢ O0JIee MPECTIKHBIMU Ky30BaMu cenaH. [lo Tpamuumu
U B CBS3M C INPHUBBIYKAMHM MOTpeOHMTENEH BO MHOTHX EBPONEWCKHX CTpaHax
GonbIIMHCTBO Mozenel knaccoB D u E yacto nMeroT BepcHro ¢ Ky30BOM YHU-
Bepcai. Knacc F — 3a penkuM HCKITIOUEHHEM CeJJaHbl U JIMMY3HHBI.

Teneps paccMOTpUM KaXKIbIi Ki1acc mozipoOHee.

Knace A. Croma BXOAAT JIOCTATOYHO KOMIIAKTHBIC aBTOMOOWIH (KJacce
«MUHWY), IPeAHA3HAUCHHBIE TPEUMYIIECTBEHHO ISl TOPOJICKON €3/1blI, TIIaIKHX
nopor. OTIn4aroTcs MpeAeIbHO MalbIMK rabapuTamMy — JJIMHA TAKUX MalliH He
JIOJbKHA TIpeBbIIaTh 3,6 M, a mmpuHa — 1,6 M. Poccuiickuit ananor — 3to BA3-
1111 «Oxkax». Tum Ky30Ba — TOJILKO 3-IBEPHBII U pexe S-nBepHbIi xaT40ek. [o-
BOJILHO YIOOHBI JIMIIB JIIsS ABYX YeNIOBEK M HeOonblioro Oaraxa. J{ius myrenre-
CTBUH U ITOE3JI0K Ha Aady MaJIOIPUI'OJHBI. HI/IHaMH‘ICCKHC 1 XOAOBbLIC KaUECTBa
HOCPENICTBEHHbIE, OIHAKO U MaJl pacxoj TOILTHBA. TeXHHYecKkoe o0CITyKMBaHUE
U CEPBUC B POCCUMCKUX YCIIOBUSIX HE JCIIEBIe, YeM JJIsl MAIIMH 0oJiee BBICOKOTO
knacca. Kak nmokasana npaktuka, kiacc A B Poccuu mouTu He MONIb3yeTcs CIpo-
coM. CIHIIKOM OHHM MaJIbl ¥ TECHBI 3a TE JCHBI'Y, KOTOPBIC OTAACT IMOKYIIATEIIb.
X rnaBHOE JOCTOMHCTBO (Majible Ta0apyThl) MPU HAllled HACBIIIEHHOCTH aBTO-
TPAHCHOPTOM II0Ka €llIe He CTal0 ocHOBononararommM. OHaKo, yIuThIBas, 4TO
MMOTEHIIMAJIBHBIX ITOKYIIaTeNeil Ha BTOPOM aBTOMOOMIIB (AJ1s1 XO3SIMKH) B COCTOS-
TEJILHBIX CEMbsIX Oy/eT Bce Oouibliie 1 00JIblie, ITOT KIIacC HalEeT CBOEro MOKY-
narenst. B Poccun takux mpomarot Hemuoro: Daewoo Tico, Daewoo Matiz, Ford
Ka, Hyundai Atos, Renault Twingo u Peugeot 106.

Knacc B. Oto manorabapuTHbIii aBTOMOOHIb 0CO00 MaJIoro Kiacca ¢ Ky3o-
BOM JUTHHOU 3,6-3,9 M, mmpuno#t 1,5-1,7 M. Tumsr Ky3oBa B OCHOBHOM 3- U 5-
JBCpHBbIe x3TuOekH, a Takke cemanbl (Volkswagen Polo Classic) u naxe yHH-
Bepcaiibl (TOT ke Polo Variant). OTHOCHTEIBHO HEAABHO IMOSBUIICS YHUBEPCAT
noeitieHHoit BMectuMmoctu (YIIB) Toyota Yaris Verso. B npunnume — 3to
BIIOJIHE NTPOCTOPHBIE M MOIIIHBIE aBTOMOOWIIM YHHBEPCAJIBHOTO XapaKkTepa, IpH-
TOIHBIE KaK UL TOPOJCKHX MOE3IO0K, TaK M Ul NPUTOPOIHBIX MapipyToB. Ju-
HAMHUYECKHEe M CKOPOCTHBIE KayecTBa BapbHUPYIOTCS B IIMPOKUX IIpeaenax.
BromHe npuromHe! U1 MyTEMIECTBUM C CONMUIHBIM 0araxoM, HO TOIBKO BIBOEM.
OCHOBHOI HEZOCTATOK — OHH BCE 5K€ TECHOBATHI I KOM(OPTHOI'O pa3MeIleHUs
4-x denoBek, 0co0eHHO pocToM BhIme 175 cm. Tem Ooree 3TO KacaeTcsi Moaemen
¢ KomecHOW ©0a3oif meHee 245 cm. Bmpodem, oTHOcuTenbHO «camapy» BA3-
2108/2109 >Ti MamMHEI HE MEHee, a HEKOTOphIe u Ooiiee MPOCTOPHBI (HAmpH-
Mmep, Skoda Felicia), mostoMmy paccyxaeHust 00 X TECHOTE TOCTATOYHO OTHOCH-
TenbHEL. B EBpone moms3yroTcs orpoMHON MOIMYISIPHOCTRIO — €XKErofgHo Ooee
YeTBepTH NOKyIaTeleld NpHOOPETaloT aBTOMOOWIM WMEHHO 3TOTO Kiacca.
Cnpoc poccusiH Ha TIOIOOHBIE TOCTATOYHO BBICOKUI, HO M 3716Ch X MHOTJA CUH-
TAIOT TOPOACKMMH, TPEIHA3HAYEHHBIMH B OCHOBHOM JUIS BOAWTENEH M3 YHCia
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npekpacHoro nona. Ho B EBporne Tak He cunrtarotr — Bo ®pannuu, Uranum u Uc-
MaHuy (37eCh UX OONBIIMHCTBO) TAKWE MAIIMHBI OCTAIOTCS BIIOJHE MYMKCKHMHU.
B poccuiickux ycrmoBusX 3aTpaThl Ha MX JKCIUTyaTalMio OyIyT Mallo 9eM OTIIH-
4aThCs OT Mojenel Oonee Beicokoro kiracca C. st poccusta npemnarator FIAT
Punto, Skoda Felicia, SEAT Ibiza, SEAT Cordoba, Volkswagen Polo/Polo
Classic, Peugeot 206. 3nech xe Obu1a n Kia Avella Delta.

Knacc C. Huzmmii cpennmii knace. Ero eme HazpiBaroT «I oibd-Kiaccomy.
[MpuunHa npocra — ero TUNWYHBIA npencrasurens Volkswagen Golf Bot yxke
HECKOJIBKO JIECSITUIIETHI SIBISIETCS 3/1eCh 3aKoHojareseM Moa. /linHa aBTOMO-
omnsa — 3,9-4,4 M, mmpuHa — 1,6-1,75 M. D10 Hanbonee nmomynsipHbIii B EBpone
Pa3MEpHBINA KJIACC, CTaOWIBHO YACPKUBAIONIMK IUIaHKy npoxax (okomo 30%
priHKa). Crona (cerofiHsi y)xe cKopee 1Mo HEIOpa3yMEHHIO) MPUHSTO BKIIOYATh
JIOBOJIBHO TECHYIO M BechMa ycTapeBllyto npoaykiuo BA3a (kpome pazse uTo
Moneneit 10-ro cemeiictBa). 31mech — YHUBEpPCAIbHbBIC, OTHOCHTEIILHO KOMITAKT-
Hble (C Ky30BaMH X3T4OEK) W BIIOJJHE BMECTHTEJbHbIE aBTOMOOWIIN, OCOOEHHO
€ClId 3TO cefaH, yHuBepcan wid YIIB. BcrpedaroTcst 1 monHONpUBOAHBIE MO-
llH(bHKaHHH. JIOBO.]'II)HO CUJIbHO pPa3IN4aroTCs Mo CBOMM XOJOBBIM U CKOPOCT-
HBIM KauecTBaM. [lapamerpsl koM(opTa U BMECTUMOCTH, KOHEYHO, BBIIIE YEM B
Kiacce B, ocobeHHO 11 3aIHUX CHACHHI M Oara)kHeIX oTcekoB. CegaHbl 3TOro
pasmepa 1o CBOMM MOTPEOUTENHCKAM KauecTBaM MpUOJIKAIOTC K Kiaccy D u
BIIOJIHE YCTPaUBAIOT HETPEOOBATENHLHOIO POCCUIICKOr0 MOKYyMaTess. JTOT THII
MAIIMH IITMPOKO MPEACTaBICH B POCCUICKHX (0COOEHHO MOCKOBCKHX) aBTOCAJIO-
Hax: Audi A3, Citroen Xsara, Daewoo Nexia, «Jlonuusect Acconb», FIAT
Brava, Ford Escort, Ford Focus, Honda Civic, Hyundai Accent, Kia
Sephia/Shuma, Kia Rio, Mazda 323, Mercedes-Benz A-kmacca, Mitsubishi
Colt/Lancer, Mitsubishi Space Star (VIIB), Nissan Almera, Opel Astra, Peugeot
306, Renault 19, Renault Megane Classic/Scenic, Subaru Impreza, Suzuki
Baleno, Toyota Corolla, Volkswagen Golf/Bora.

Knace D. Cpennmii knace. B xitace D Bxomsat Mammas! [ymHO# 4,4-4,7 M u
mmpuHoi 1,7-1,8 M. BrionHe BMecTHTENbHBIE aBTOMOOWIIN €BPOMEHCKOTO Kilac-
ca, PUrOHbIE T KOM(OPTHOTO MepeMelieH s 4-X U Taxe 5-Th denoBek ¢ 0a-
raxxoM. Ilo cBoell MoONMyJIIpHOCTH Cpenr €BPONEULIEB JUIIb HEMHOTO yCTYHAalOT
aBTOMOOMIIAM Kiiacca B. MHorme BpaBe CUUTAIOT MAaIIMHBI 3TOTO Klacca ONTH-
MaJbHBIM TPAHCIIOPTHBIM CPEACTBOM KakK 10 BMECTHMOCTH, TaK M IO CBOMM IIO-
TpeOuTenscKuM KadecTBaM. Bmecte ximaccel B, C m D coctaBnsioT momasisiio-
miee OOJIBITMHCTBO aBTOMAapKa BeeX 0e3 MCKIIIOYeHHs eBporeiickux crpad. Kyzo-
Ba MOJEJIEH ITOro Kiacca — ceJaHbl, X3T40eKxu, yHuBepcansl U YIIB. Hasnaue-
HHUE, IOTPEOUTENFCKIE Ka9eCTBA, KOMIUIEKTAIIMA W CTOMMOCTh HaXOISATCS B JO-
BOJIFHO IMUPOKHUX mpenenax. B EBpome 3TOT kimacc pa3nenstorT Ha OOBIYHYIO U
QIUTHYIO TPYIIBL. B TIepByI0 BXOAAT MOIENHM MAacCOBOTO CIIpOca YMEPEHHOU
croumoctn tuma Opel Vectra u Ford Mondeo. B anmutHyto — 6onee noporue u
XOpOIIIO YKOMITIEKTOBaHHBIE aBToMoOmwmm Tuma Audi A4, BMW cepun 3 u
Mercedes-Benz C-xnacca, BIIOJIHE YMECTHBIE B POJIH «aBTOMOOHIIS TS OH3HEC-
meHay. YacTo croma BkiaouaroT moaenu Volvo S40/V40 u SAAB 9-3. B Poccun,
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a tounee B Mockse u Cankr-IleTepOypre, Takne aBTOMOOWIN TIOJB3YIOTCS JIO-
CTaTOYHO BBICOKUM cIIpocoM. Kpome YyHOMSIHYTBIX BBIIIE, K ATOMY KJIACCY MOX-
HO otHectn Momenu FIAT Marea, Daewoo Espero/ Nubira, Honda Accord,
Hyundai Elantra, Kia Clarus, Mazda 626, Mitsubishi Carisma, Nissan Primera,
Peugeot 406, Renault Laguna, SEAT Toledo, Skoda Octavia, Subaru Legacy,
Toyota Avensis n naxxe Volkswagen Passat.

Knacc E. Knacc E B EBporie npuHSATO cunTaTh Kak Obl BBICHIMM CpPETHHM
KJIaccoM, TIOJ[pa3yMeBasi MoJ] 3TUM JIOCTATOYHO BBICOKHH CHPOC Ha MOJIENIH 3TO-
rO THMa. DTH MAIMHBI SBIISIOTCS HanOoIee BMECTUTEIBHBIMUA M IPOCTOPHBIMH,
OJTHAKO B MOCJIEJHEE BPEMs YPOBEHb MX MPOJaXX yIall U CETOIHS COCTaBIIsIET HE
6onee 5% peiHka. OTYACTH 3TO MPOUCXOIUT MOTOMY, YTO €ro «IOMKUMACT»
MIpEABIYIINI KIacc, a OTYacTH, MOTOMY, YTO aBTOMOOWIIM, BXOJSILIUE B HETO,
MePEKOUEBIBAIOT B Oojiee BRICOKUH Kiacc. [Tapamerpsl manmH E-kiacca: amunHa
— cBoiie 4,6 M, mupuHa — cBbime 1,7 M. B Poccuu HOBBIN aBTOMOOMJIB 3TOrO
KJlacca MPaKTUYECKH SIBIISIETCS MPEACTaBUTENbCKUM. [t ceMeifHbIX 1eneit Ma-
IIMHA CIUIIKOM JIOpPOra, XOTS COBCEM 3TOr0 Helb3sl UCKIIouaTh (eciau OpaTh B
pacuer Henoporue mozenu thna Hyundai Sonata, Mitsubishi Galant wiau Nissan
Maxima). Kak npaBuio, nogo0HyI0 TEXHHUKY MpeyCIeBaroIHe 01 pruodpe-
TaIOT 3a cyer GupM Wi opranu3anuid. Ky3oBa - cenanbl 1 yHUBepcalibl (peaKo
5-nBepHbie X3TubekH, kak Renault Safrane). IleHoBO# nrana3oH U MOTPEOUTEb-
CKHE KayeCTBa CHJIBHO 3aBHCAT OT MApKH, MOJCIN W KOMIUJICKTallUH. Kak u B
knacce D paznuuaroT 0OBIMHYIO M 3JMTHYIO TPYIIITY MAIIUH <«JIOKey-kinacca. K
NepBOM KpOMe YIOMSIHYTBIX Bbilie, MOXHO oTHectH emie Opel Omega, Toyota
Camry u (c Gomprroii Harspkkoi) Daewoo Leganza / «JlonmuBect Konmop».
DnuTHAs TpyNna AOBOJBHO MpEACTaBHTENbHA M BKIOYaeT mozaenu Audi A6,
BMW cepun 5, Mercedes-Benz E-knacca, Jaguar S-type, Volvo S80/V70 u
SAAB 9-5. DT aBTOMOOWIN IIUPOKO MOMYJSIPHBI B Y3KOM KPYTY COCTOSITENb-
HBIX JIFOJIeH U BBICHINX OCYAapPCTBEHHBIX YUHOBHUKOB. BIipouem, TO e MOXKHO
CKa3aTh O €BpOINeHIax M Jake 0 MHOrMX amepukaniax. C MmoTpeOUTeIbCKoi
TOYKH 3PEHHUsI, €CJIH HET OCTPON HEOOXOIUMOCTH B OOIIUPHOM M 0COO0 BMECTH-
TEJILHOM CaJIOHE, TAaKHe aBTO MOYKHO CUUTATh HEONPABAaHHBIM H3JIUIIECTBOM.

Knacc F — 310 oueHb 1oporue aBTOMOOMIIN MIPEJICTABUTENLCKOIO XapaKTe-
pa, IpaKTU4ecKH He mpuobpeTaemMble HU3MIECKUMU JIMI[aMu HE B EBporie, HU Y
Hac. Ky3oBa — Ttonpko cemansl. CocpemoToumi B cebe koMpopTabenbHpIe MOTII-
HBIE aBTOMOOWJIH, a TIOTOMY €111 Ha3bIBACTCSI «JIFOKCY MU «IIPEACTABUTEIBCKUM
KJaccom». JIrHa TakMX MaIuH CBBIIIE 00BIYHO Oonee 4,6 M, a IMupHUHA — CBBI-
me 1,7 m. Tunuunsie npencraButean . BMW «cenpmoii cepumy», Jaguar XJ8,
Mercedes-Benz S500/S600, Rolls-Royce.

Knacc munueenos u YIIB (yHUBepcaibl MOBBIIICHHOW BMECTHMOCTH) JIO-
BonbHO oOmmpeH B CHIA u momp3yercs pactymiel momyaspHocTsio B EBpore.
Onnako B Poccuu Takux MaiivH rmoka mano. IIpenHa3HaueHbl B OCHOBHOM JIJIst
OOJBIINX CEMEHl, a TAKKE MOT'YT UCIOJIb30BAThLCS JUIS MyTEIIECTBUI, B KAYECTBE
0(hMCHBIX Pa3BO3HBIX MAIIUH U Ap. BMECTHMOCTh 3THX MOJENCH B TPEXPSAHOM
WCTIOJTHEHUH — OT 0 /10 8§ MECT, a MUHMBIHOB — /10 9 MecT, BKiIto4ast Boxutens. B
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cilydae JAEMOHTaXka 3aJHHX CHJICHWH MOTYT HCIIONB30BaThCS Ul Tpy3oracca-
KHUPCKUX MEPEBO30OK.

BonemmacTBO VIIB Ha maccu nerkoBsIx aBToMoOmiIed kraccoB D u E oT-
JIMYAIOTCSl TIPUMEHEHHEM paclalllHbIX JBepel (COBIDKHBIE JABEPH 31€Ch BCTpeE-
YaroTCsl PEKO0), a Takke radbapuTHON BbICOTOH. [10 CBOMM XOOBBIM M CKOPOCT-
HBIM KauecTBaM OJIM3KU K OOBIYHBIM JIETKOBBIM YHHBEpCAJIAM.

MUHUBYHBI, KaK PaBWIO, YHU(HUINPOBAHHBIE 110 KY30BY H IIACCH C TPY30-
MACCaKUPCKUMU JIETKUMHU TPY30BUKAMH, OTJIIMYAIOTCS OONbIIel BMECTUMOCTHIO,
HMEIOT CIBIDKHBIE JIBEPU M BHYIIUTEIBHYIO BBICOTY.

K 0OblYHBIM yHHBepcasiaM TOBBIIIEHHOH BMECTUMOCTH MOXXKHO OTHECTH
Citroen Evasion, Mazda MPV, Renault Espace, SEAT Alhambra u Volkswagen
Sharan. K munussnam - Ford Windstar, Hyundai H-1, Mitsubishi Space Gear u
Volkswagen Caravelle/Multivan.

Knacc eneooposcnuk (0xcun). 1ot knacc oueHb nonyssipes B CILIA, Ho B
EBporne cnipoc Ha Takue MaIIMHBI HEBBICOK - 0K0J10 3% nponax. B Poccuu pass-
€37KaTh Ha «KUIIE» CUUTACTCA JOBOJIBHO MPECTUKHBIM, NOUYEMY OHU U MOJIB3Y-
I0TCSl 3aCITY)KEHHO# JF000BBIO OMpEAEIeHHOM YacTH Hammx rpaxaaH. [Ipounas
IMOABECKA M MOBBINICHHAA IMPOXOAUMOCTL BCEIOPOKHUKA — BECbMa IICHHLIC Ka-
YeCcTBa B POCCUHCKHX JOPOXKHBIX YCIOBHUSIX, OCOOCHHO B 3UMHEE BpeMs roja.
Ky3oBa — 3- mnu 5-1BepHBIE YHHBEPCANbI, PEXKE CO ChEMHBIM MSTKHM BEPXOM,
KOTOPBII HE TOANUTCS JJIsl pOCCUICKOro KiuMara ceBepree Coun. BmectumocTs -
oT 4 1o 9 mecr. Ha3HaueHne BHEZOPOKHHMKA — BIIOJIHE YHHUBEPCAIIBHOE, XOTS
MOXxeT ObITh M BecbMa crnenuduyeckoe. [lokynaTens Takod MamMHbI OOBIYHO
caM 4YeTKO ONpeersieT eI U 3a/lauy, KOTOPbIE IOJKEH PellaTh €ro BCEJOPOXK-
HuK. Hanpumep, o0s3aTenbHO B J1I00YI0 MOroy MPEOf0jIeBaTh ABYXKUIOMETpO-
BbIH y4acCTOK ITPOCEJIKA OT IIOCCE J0 CBOEr0 JAUYHOTO y4acTKa.

BHeIOpO)XXHUKY MOAPa3AeIsIIOTCs Ha pa3MEpHbIE MOATPYIIIBI, 3 KOTOPBIX
MOXHO BBIACINTH [0 MEHBIIEH Mepe TpU CTYIEHU: Malblii BHEIOPOXKHUK (THIIA
Suzuki Jimny unu Daihatsu Terios), cpeanuit BHenopoxHuk (Harpmep, Honda
CR-V) u 6onbime (tuna Chevrolet Tahoe wnu Jeep Grand Cherokee). @akruue-
CKHM 3TO MAIMHbI PAa3HBIX KJIACCOB U TUIIOB, COOpPAaHHBIE MO OJHUM Ha3BaHHEM
Kpowme sToro, ectb peneHue Ha OBICTPOXOAHBIE MOIETH IS €31bI [0 XOPOIINM
noporam (Hampumep, Lexus RX300 mmu Range Rover) i HacTosmmx «paGoTsr
o r000it mectHoctu (Mercedes Benz ximacca G mwiu Nissan Patrol GR). B Poc-
CHM TIPEAJIaraceTcsi JOBOJBHO INHMPOKHN BBIOOp MAIIMH 3TOTO THIA, HO JUIA
OOBIYHOIO O TMOKYNAaTessi OOMBIIMHCTBO U3 HUX MPAKTUYECKH HEIOCTYIIHO.

Knacc asmomoobuneii kaopuonem. Kiiacc aTomodmnelt ¢ OTKHHYTBIM KY-
30BOM - kabOpwuornetsl (cabriolet), poxncrepsl (roadster), caiinepsr B EBpomne ot-
KPBITBIX U OTHOCHTEIBHO HEAOPOTHX aBTOMOOMIIEH Ha IIACCH MOJENEH KIIacCoB
B, C, D u E BmomHe 10cTaTOYHO, XOTSI OOIINIA CTIPOC HA HUX HEBBHICOK, B TIpee-
nax 1-2% mpomax.

Kak u B ciyuae ¢ 6picTpoxogapiMu MozemsiMu Coupe, KaOpHoiIeT paccau-
TaH Ha 0COOOr0 TOKYIIATENs, JIIOOUTENS CBEKEr0 BO3AyXa U COTHIIA. Y KOTOPOTro
B CBOEM 3arOpOIHOM JIOME CTOMT €IlIe OJHa, HO yXe OObIYHAas MaIllMHA C 3aKPbI-
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TBIM Ky30BOM /IS IOBCEHEBHOM €3/1bl. KOHEUHO, KTO HE 3aX0UeT «IIPOXBAaTUTH)»
Ha KaOpHoJeTre JIETOM B JKapKylo IOrofy Mo JiecHOi nopore? OcobeHHo, eciu
€CTh aBTOMAaTHYECKN MOJAHUMAEMBIH M YCTaHABIMBAEMBIH BEpX WM TpaHC)oOp-
MHUpyeMast )KeCTKasl Kpbllla, kak Ha Mmonensx Mercedes-Benz SLK. Brnpouewm,
Takux Jroburenedl B Poccun oyeHp Maio, a B MOCKOBCKHX aBTOCAJIOHAX OTKPHI-
Thle MOJIENU, KaK MPaBMWIIO, HA/I0 CIELUAIBHO 3aKa3bIBATh.

1.2. OcHOBHBIE onpeneIeHUust

BBenem oOmmenpuHsATHIE OHATHS, XapaKTePU3yIOIINe aBTOMOOHIIB.

Jlunamuunocms — cHOCOOHOCTH ABTOMOOWINIS COBEPIIATH TPAHCIIOPTHYIO
paboTy ¢ HanboMbIIeH CKOPOCTHI0. ITO CBOMCTBO OIIEHMBAIOT IO OBICTPOTE pas3-
TOHA ¥ MaKCUMAaJILHOW CKOPOCTH aBTOMOOMJISI HA TIPSIMOM TOPH30HTAIBHOMN J10pO-
r'e C YCOBEPIICHCTBOBAaHHBIM MOKPHITHEM M HAaUOOINbIIIEH KpyTHU3HE MObeMa, KO-
TOPBI aBTOMOOMIIb MOXKET NIPEO/I0IEBATb.

Tonnuenas 3KOHOMUYHOCHL — CIOCOOHOCTH aBTOMOOHIISI COBEpIIATh TPaHC-
NOPTHYIO pabOTy C HAMMEHBIINM PacXooM TOIUIMBA. Ee oleHuBaroT 0O0BIYHO
pacxozioM ToriuBa B TUTpax Ha 80 KM MPOHIEHHOro MyTH.

IIpoxooumocms — CBOWCTBO, XapaKTepHU3YIOIee BO3MOXXHOCTh COBEPIICHHS aB-
TOMOOWIIEM TPAHCIIOPTHON PabOThI B TSHKENBIX JOPOKHBIX YCIOBHUSIX WM BHE JIOPOL.

Komgpopmabenvnocms — COBOKYITHOCTh CBOMCTB, OIPEACISIONINX YI0OCTBO
IOJIb30BAHUS aBTOMOOHIIEM.

Haoesicnocms — cioCOOHOCTb aBTOMOOWIISL COXPAHATh CBOU IMHAMUUYECKHUE,
HKOHOMMYECKHE U APYTHe SKCIUTyaTallMOHHbIE II0KA3aTeNl B 3alaHHBIX Mpeeax
B Te4eHUe TpedyeMoro npodera aBTOMOOMIISE (B ThICSIYaX KHJIOMETPOB) OT Hadala
€r0 HKCIUTyaTalluy A0 KallUTAILHOTO PEMOHTA.

D¢ pekTHBHOCTD, YI0OCTBO U 0€30MaCHOCTh MCIIONB30BaHUS aBTOMOOHJIA 3a-
BHUCSAT OT KaueCTB, HA3bIBAEMBIX SKCILTyaTallIOHHBIMH CBOHCTBAMH aBTOMOOMIIAL.

OKCIuTyaTalluOHHBIE CBOWCTBA aBTOMOOWJIS, €f0 COOTBETCTBHE OIpeEesIeH-
HBIM TPAaHCHOPTHBIM TPeOOBaHUSM, a TaKKe CTENCHb COBEPLIEHCTBA KOHCTPYK-
LMW OTpakaeT TeXHUYEeCKas XapaKTepUCTUKa aBTOMOOHIISL, K KOTOPOH OTHOCSTCS
CIIETYIOLIe OCHOBHBIE MTOKA3aTeNH.

Homunanvnas epysonodvemnocmo, T. €. MaKCUMaJIbHasl NIOJIE3HAs HAarpys3Ka
(B TOHHAX) [UIA TPY30BBIX aBTOMOOWJIEH; YMCIIO MECT (BKIIFOYast MECTO BOIUTEIIS)
1 Macca 0araxka (B KIIorpamMMax) — JUis aCCaXXUPCKUX aBTOMOOHITEH.

Cyxas macca (B KujaorpaMmax) — Macca HEHarpy>KeHHOT0, He3alpaBIeHHO-
TO ¥ HECHAPSDKEHHOTO aBTOMOOHIISL.

Cobcmeennaa macca (B KWIOrpaMMmax), T. €. Macca aBTOMOOWJIS, 3amlpaB-
JICHHOTO TOILIMBOM, MACJIOM, OXJIaXKIAOIICH JKHKOCThIO H CHAPSDKEHHOTO KOM-
IUIEKTOM MHCTPYMEHTOB, 3allaCHBIM KOJIECOM U JIONOMHHUTEIBHBIM 000pYIOBaHH-
€M, HO He3arpy)kKeHHOT 0.

Paspewennan maxcumanvras macca (B KWIorpaMmax), T. €. Macca CHapsi-
YKEHHOT'O aBTOMOOMIIS ¢ MAKCUMAITBHOH TIONIE3HOM HATPY3KOM.

Koagppuyuenm ucnonvzosanus maccwl, peICTaBISIONIMA cOO0H OTHOIICHHE
HOMMHAJIBHON TPY30MOEMHOCTH aBTOMOOWMIIS K ero coocTBeHHoi Macce. OH Xa-
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paKTepU3yeT COBEPLICHCTBO KOHCTPYKIIMH TPY30BOTO aBTOMOOHIIS C TOYKH 3PCHUSI
PALMOHATIEHOrO MCTIONB30BaHHUSI MPUMEHEHHBIX TIPU €r0 H3rOTOBJICHUN MaTepUasoB.

Koumponvuwiti pacxoo monauea (B murpax Ha 80 KM IyTH), KOTOPBIH OIIpe-
JICTSIIOT TIPU JABMOKCHUH aBTOMOOWJISI C ITOMHON HATPY3KOW U MOCTOSTHHOM CKOpPO-
ctbio (30-40 kM/4 it Tpy30BBIX B 50-40 KM/4 JUIs JIETKOBBIX aBTOMOOMIICH) 110
TOPU3OHTAJIBHOM JIOPOTe C CYXHM TMOKPBITHEM XOPOILIEro KauyecTBa, MMEIOIICH
KOPOTKHE MOABEMBI HEOONBIION KPYTHU3HEI.

Yoenvnas mowrnocmes — MOIIHOCTD IBUTATENS B KWJIOBATTAX, MPUXOAAIIAS-
cst Ha 1 T TOMHOM Macchl aBTOMOOMIIS. DTOT MOKA3aTeNb XapaKTepH3yeT SHEepro-
BOOPY)KEHHOCTb aBTOMOOHJISI M OTIPEIEIISIET €r0 AMHAMHYHOCTb.

Teomempuueckue nokazamenu (B MUUIAMETPaXx): rabapuTHBIE pa3Mephbl aB-
TOMOOMIISA, Oa3a (paccTosHUE OT MepPEeIHEH 0 3aaHel OCH, [T TPEXOCHBIX aBTO-
MOOUITEH — JI0 OCH TENEeKKH); KOJes EPeTHUX U 3aTHUX KOJeC, T. €. PACCTOSIHUE
MEXIy CPETHUMHU TUIOCKOCTSMU OJMHAPHBIX MK TUIOCKOCTSIMU CTBIKA CIIBOCH-
HBIX KOJIEC OIHOM OcH, U JIp.

Tabapumnvivu pazmepamu Ha3vleaiom KpaiiHue, camble OONbIINE pa3Mephl
aBTOMOOWJIS TIO JTMHE, MHUpUHEe U Beicore (puc. 1.1).

OTC‘ICCTBCHHBIC JICTKOBBIEC U pr30131>Ie aBTOM06I/IJ'[I/I MHOFOO6pa3HLI 1o
KOMIIOHOBKE.

l'abGapurHas avHa
e Seieaan i —— —»'

BbICOTA

I'abaputHas

'

[Mepennui | basa i [ SagHui
CBeC l . CcBeC

i+ [1pocser

Kones nepemsux
labapurHas
LIMPUHA

Konest 3agaux

Puc. 1.1. I'abapumuvie pazmepvl asmomoobuns

Uem coBpeMeHHEE aBTOMOOMIIb, TeM OOJBIITYIO YacTh €ro OOIIeH JIWHBI 3aHH-
MaeT MacCcaXUPCKOe MOMEIIeHHE W TiatdopmMa JUis rpy3a, TeM OObIiie MOIBUHY-
TBI 9TU TOJIE3HBIE TUIOMAAM aBToMoOMIIs Biiepen. OTHOIICHHE 0a3bl aBTOMOOIIIS 1
€r0 BBICOTHI K JJIMHE CTAHOBUTCSI BCE MEHBIIINM, & MOIE3Has! JJIMHA, UCTIONb3yeMast
TI0 TIPSIMOMY Ha3HAYEHHIO (I ITACCAKUPOB, Oara)a WiH rpy3a), Bce OOIbIIIe.
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2. CWJIBL, JEMCTBYIOIIAE HA ABTOTPAHCIIOPTHBIE CPEJCTBA
IIPU IBUKEHANT

2.1. Onpenesienne Beaymero MOMEHTa
H KacaTeJbHOH CHJIbI TATH

HcrouHnKoM JBIDKYIEH CHIIBI aBTOMOOWIIS SIBISIETCSl IBUTaTenb. PazBuBa-
eMBII UM KpyTSIIuil MOMEHT M, mepenaercss depe3 TPAHCMUCCHIO K BEAYIIHM
KOJIECaM.

Jomyctum, 94To aBTOMOOHIIb paboTaeT NpU YCTAHOBUBILEHCS HArpyskKe, T. €.
CHIIBI CONPOTUBIIEHHUS JBHKEHHIO Py, Pr, Py, OCTOSHHBI BO BpeMeHH, koneOaHus
BpAIlAIOUIUXCA Macc JBUraTessl, IIeCTepeH M KOoleC OTCYTCTBYIOT, M BCE€ ITH
MAacchl BPallaloTcs PABHOMEPHO B JIF000H MOMEHT BpEMEHH.

[pu oTOM KpyTsiMii MOMEHT M, JBuTrarens npeoOpasyercsi B TPAHCMHCCUU
aBTOMOOMIISL M HIOIBOJMTCS K OCAM BEAYIIUX KOJEC M3MEHEHHBIM B iy, = Ny, pas,
T iy, — HepeaToIHoe YUCIIO TPAHCMUCCHY; Ny M Ny — YACTOTHI BPAILIEHHS COOTBET-
CTBEHHO KOJICHYATOro Bajia JABUTraTellsl M BEMYIIUX Kojiec aBToMoomis. Yacts mpeold-
pa3yeMoro KpyTsIero MOMEHTa HEOOpaTUMO TepSIeTCsl Ha HarpeB TPYILMXCS JieTa-
nielt U oKpykaromen cpensl. KpyTsumii MOMEHT, TOABOAMMBII OT ABUTATeNs HEIo-
CPEICTBEHHO K OCSIM BEIYIIMX KOJIEC, HA3bIBAIOT BEAYIIMM W ONPEALISIIOT 110 (op-
Mmyie

MBC}I =My iTp'npr (21)
rae M, — KIIJI TpancMuccuy, yunuTeiBatonyil HOTEpU Ha TPEHHUE.

KacatenbHyto CHIly TATH «II0 JBHTATENIO» ONPENENAIoT o GopMyrne

PI(ZI = MI(' iTp'nTp / I . (22)

Kak cnenyer u3 ¢opmyn (2.1) u (2.2), Beayuuii MOMEHT U KacaTesbHasi CH-
Ja TATU «II0 JBWIATENI0» KOHKPETHOrO aBTOMOOWIIA IPU yCTaHOBHUBILIEHCA
Harpyske (IIpy IPUHATBIX JOMYIIEHHUAX) 3aBUCST OT TPEX NMapaMeTPOB: KPyTAIle-
ro MoMeHTa M, JBUrates, nepesaToqHoro yucna iy, u KII 1y, TpaHcMuccHn.
IIpoananusupyeM 3aKOHOMEPHOCTh U3MEHEHUS! 3THX TPEX MapaMeTpoOB.

Kpytamuii MOMeHT 1BUraresns MpuHUMAET 3HAUCHUS] B 3aBUCUMOCTH OT I10-
TpeOnsieMol MOIIHOCTH MJIM YaCTOTHI BpALIeHHs KOJIEHYaToro Bana. DTH 3aBH-
CUMOCTH B BHJE PETYISITOPHBIX XapaKTepHCTHK M300pakeHbl Ha puc. 2.1 a, 6.
Tak Kak ABHTaTeNy OCHAIIEHBI PETYIATOPAMH YacTOTHI BPAIEHUsI, TO HCCIEIO-
BaHME BOIPOCOB TEOPUH AW3ENBHBIX ABUTaTeNel 0a3upyeTcs IMEHHO Ha PEryis-
TOPHBIX XapaKTEPUCTHKAX.

IIpn xomocToM Xoze KOJEHYAThId Baj JABHIATENsl Pa3BHBAET YacTOTy Bpa-
mweHus Ny [lox aeiicTBueM BHEIIHEN HArpy3KH PETYIISTOP YBEIWYMBAET MOAAUY
TOIUIMBA B LIMIMHIPHI, NepeMelnasl pedKy TOIIMBHOIO Hacoca. B pesymsrare
3TOrO KPYTAIMUI MOMEHT 1 3 (PEKTHBHAS MOIIHOCTD JBUIATEINS yBEINIHNBAIOTCS
P OJHOBPEMEHHOM HEKOTOPOM CHIDKEHWH 4acToThl BpamieHus. Korma peiika
TOIUITMBHOTO HAacoca MEPEMECTUTCS Ha YCTAHOBJIEHHOE PAcdeTHOE PacCTOSHHE,
3¢ PeKTHBHAS MOITHOCTh IBUTATENS JOCTUTHET MAaKCHMAIBHOTO 3HAYCHHSI.

PermameHTHpyeMyI0 MaKCHMAIBHYIO MOIITHOCTB IBUTaTels pH padore ¢ pery-
JIITOPOM HA3BIBAIOT HOMUHAIIBHOM, WK pacdeTHOH, 1 obozHavator uepe3 N,. Eii co-
OTBETCTBYIOT HOMHUHAJIBHBIN PacyeTHBIN) KpyTsiimii MoMeHT M,, (cM. puc. 2.1, 6) u
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HOMUWHAJIbHaA (pacquHaﬁ) qacToTa BpalleHUs Ny. Pasnoctn Nyx — Ny 3aBUCUT OT
CTCIICHU HEPABHOMCPHOCTH ,HeﬁCTBPIH peryidaropa.
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Puc. 2.1. PezyissmopHuvie xapaxmepucmuku ousenei.
a — 6 ynkyuu om yacmomsl pawenus 8and;, 6 — 6 GyHKYUU om dPHexmueHoU MOUHO-

cmu; 68 — 8 QYHKYUY Om Kpymsue20 MOMEHmA, & — NPy PA3IUYHbIX HACMPOUKAX 6cepe-
JUCUMHO20 pecyrmopa

BeTBH KpHMBBIX XapaKTEpHUCTHKH, COOTBETCTBYIOIIME pabOTe ABHTATENs B
JMana30He YacTOT BPAIICHUS OT Ny 10 Ny, HA3bIBAIOT PETYISTOPHBIMU. JTH BET-

BM Ha KpUBBIX MOHIHOCTH N, M KpyTsmero MoMeHTa M, HpecTaBisioT coOoH
HaKJIOHHBIE TIPSMBIE.
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JanpHeiiiee yBenuaeHre BHEITHUX CONPOTHUBIICHUH NPUBOIMT K IEPETPY3Ke
JIBUTATENS U CONPOBOKIACTCS] MHTEHCHBHBIM CHIDKEHHEM YacTOTHI BPAILICHUS €0
Bana. Ilpu meperpyskax nBurarenb padoraer 06e3 peryistopa (€ciy HEe CUUTATh
BIIMSTHHE KOPPEKTOpa), ITOATOMY YYacTKH KPHBBIX XapaKTEPHUCTHKH, PACIIOIOKEH-
HBIE CIIeBa OT TOYKH Ny, HA3BIBAIOT NEPErPY30YHBIMHU HITH OE3PEeryIsITOPHBIMU.

[Ipn meperpy3kax KpyTsIIMi MOMEHT JBHTATelsl CHadaja MpoJoIDKaeT He-
CKOJIBKO BO3pacTaTh, INIAaBHBIM 00pa3oM IIOJ JEHCTBHEM KOPPEKTOpa, YBEIUYH-
BAIOILIETO 110 MEpPEe CHIDKEHUs YaCTOTHI BPAICHHs [IUKIIOBYIO TOJavdy TOIUIMBA B
wwnHAps!L. [Ipu yactore BpameHus Ny (cM. puc. 2.1, @) KpyTsamuil MOMEHT JBU-
ratensi JOCTUTaeT MaKCUMAaJIbHOTO 3HaueHUs] My .x. B mpoliecce manbHeiiiero
CHIDKEHHSI YaCTOThI BPALIEHHS KPYTSIIUA MOMEHT YMEHBIIAETCS U3-3a YXyALIe-
HUSI YCIIOBHI pOTeKaHus padbouero nporecca. Kpusas addexrnBHOI MomHOCTH
Ha Meperpy304HOM y4acTKe XapaKTepUCTUKHU HIET BHU3.

VYyacTki XapaKTepUCTHKH, JIeXalllfe JIeBee TOYKH Ny M COOTBETCTBYIOIIHE
HanOOJBIIMM 3HAYEHMSIM KpYTSIIEr0O MOMEHTa, CleAyeT cuuTarh Hepabounmu. Ha
9TUX Y4YacTKax JIBUraTeNib padoTaeT HEyCTOHYMBO M TIPU JIOTIOJHHUTENBHOM mepe-
Ipy3Kke MOXET 3aIJIOXHYTh. PerylsTopHble XapakTepUCTHKH, TOCTPOCHHBIE B (DYHK-
M1 49aCTOThI BpalllCHUA, HeleO6HLI JJIsL TIOJIB30BaHUS, IMOCKOJIBKY PETYISATOPHBIC
BETBU KPUBBIX PACIIONIOKEHbI Ha OY€Hb MAJIOM OTpe3Ke ocu abcuuce. DTo 3aTpya-
HACT aHAJIU3 3arpy3ku ABUTATEId U €70 SKOHOMHWYHOCTH Ha OCHOBHBIX pa60q1/1x
pexxumax. [ToaToMy peryinsiTopHbie XapaKTepUCTUKH aBTOMOOMIIBHBIX JIBUTaTeNeit
CTpOST MperMyIeCTBeHHO B (yHKIMH dddexTuBHOM MotiHocTH N, (M. puc. 2.1,

IIpu TAroBBIX pacyeTax OU3ENbHBIX JBUTraTelci MHOIIA UCIOIb3YIOT Pery-
JISITOPHBIE XapaKTEPUCTHKHU, MOCTPOCHHBIC B (DYHKLIUH KPYTSALIEro MOMeHTa My
(cm. puc. 2.1, ). Takoe H300pakeHHE PETYIATOPHON XapaKTEPUCTHKH TO3BOIISECT
JIeT4e YCTAHOBUTH CBSI3b MEKAY KPYTSIUMHA MOMEHTaMH M 4acTOTOH BpalleHUs
BaJla JABUTaTelNs, C OAHON CTOPOHBI, ¥, COOTBETCTBEHHO, TSTOBBIMHU YCHIIMSIMU U
CKOPOCTSIMU JIBU)KEHHSI aBTOMOOWIIS — C JIPYTr oM.

B HekoTOpbIX cilydasx AU3ENbHBIM JBUraTellb HE MOXKET OBITh 3arpPyXKEH C
JIOCTAaTOYHO# TOIHOTOM Mpu paboTe Ha HOMHHAILHOM CKOPOCTHOM pexume. To-
I7a 11e71eco00pa3HO MOHU3UTh YacTOTy BpAIlEHHUs! Bajla HEIOIPY)KEHHOTO JIBUTa-
TeJs IIPH OAHOBPEMEHHOM BKJIFOUEHWH B TPAHCMHCCHH 00JIEE BBICOKOH mepenaqn
JUIA COXpaHEeHUs TpeOyeMoil CKopocTH IBWbKeHUs. [Ipy NOHIMKEHHOH dacTore
BpaIlleHHUs Bajla IBUTaTellb paboraer 0oee S3KOHOMHYHO, C MEHBIINMHU 3HAYCHH-
siMH (TIPY OMUHAKOBEIX MOIIHOCTSX) YAEIBHOro pacxona tommmBa J.. Cxopocrt-
HOHM PEXUM JBUTaTENs U3MEHSIETCS ¢ MOMOIIBIO YCTAHABIMBAEMOIO BCEPEKHIM-
HOT'O PETYISTOpa YacTOThl BPALICHUS.

Ha puc. 2.1, 2 mpuBeneHsl XapakTepUCTUKH TU3EIsS TIPH TPEX HACTPOHKAx
BCEPEKUMHOro peryastopa. Kaxmoil HacTpoilke peryasitopa COOTBETCTBYET
OIpEeeIIeHHAs YacTOTa BPAIICHNUS, ITPU KOTOPOil Oe3perynsaTopHast BETBb KPUBBIX
XapaKTEePUCTUKH MIEPEXOIUT B PETYISATOPHYIO. Kax1oMy CKOPOCTHOMY PEXUMY
Ha XapaKTePHCTHKE COOTBETCTBYIOT CBOH KPHBBIE.
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VYBenuyeHne KpyTSIIEro MOMEHTa JBUTATENs 110 MEpEe CHIDKEHHS YaCTOTHI
BpaIleHUs TIPH TIeperpy3kax MOBBIIIAET IPUCIIOCOOIIEMOCTh IBUTATENS K pabo-
T€ B YCIIOBHAX [IEPEMEHHOT0 HArpy304HOTO peXXuMa.

U3 rpadukoB (cM. puc. 2.1) BUIAHO, 9TO HAUOONBIIEMY 3HAYEHHIO MOIIHO-
CTH ¥ HaWMEHBIIEMY 3HAUCHHUIO YIENBHOTO pacxXofa TOIUIMBA JABHUIATENsl COOT-
BETCTBYET HOMHHAJIBHOE 3HaYE€HHE KpyTsiiero Mmomenra M, = M,,. [Toatomy 1e-
JecooOpa3Ho paboraTh MpH 3HAUYEHUSX M,, HaXOASIIMXCS B Y3KOM [Hana3oHe,
OJIM3KOM K HOMHHAJIEHOMY 3Ha4€HHIO M.

Taxum oOpazoM, Ipu HE3HAYUTEITHHO M3MEHIEMOM KpYTSIIeM MoMeHTe M
JIBUTATENs] 3HAYSHUSI BEAYIIETO0 MOMEHTA M KacaTeNbHOM CHIIBI TATU JOJDKHBI CO-
OTBETCTBOBATH PAa3IMYHBIM LIMPOKO M3MEHSIEMBIM 3HAYEHHSM TATOBOTO COIPO-
TUBJICHUS] CEJILCKOXO3SIMCTBEHHBIX OpPYIAMH, C KOTOPHIMH paboTaeT aBTOMOOWIIb.
OT10 TpeboBaHME BBIMONHAETCS MOAOOPOM IIEPENATOYHOrO YUCHA iy, TPAHCMHC-
CHH, a TaKke NEPEKIIOYEHUEM Iepesad B 3aBHCHMOCTH OT BWJA OpYAUS U CO-
MIPOTHUBJICHUS IBUXKEHUIO.

ITepenaTouHoe 4UCIO iy, TPAHCMHUCCHHM 3aBHCHUT OT CONPOTUBICHHS U 3a-
JIAHHOHM TPOW3BOAUTEIBHOCTH (CKOPOCTU NBIDKEHUsI) pabounx MmammH. Crioco0
JOCTHXKCHU A Tpe6yeMoro NnepeaaTouHoro ymcia i-,-p 3aBUCHUT OT BHJa TpaHCMHUC-
cHy, T. €. 0T crnocoba mmpeoOpa3oBaHUsI KPYyTALIEro MOMEHTA JBUraTeis B Bedy-
Ui MOMEHT. B cymecTByOmuUX KOHCTPYKIMSIX aBTOMOOHIIEH M3MEHEHUE Tepe-
JATOYHOTO YHCIA iy, OT OAHOrO YCTAHOBHUBIIETOCS 3HAYCHUS iy O JPYIOTO iy,
MOXET OBITh CTYIIEHYaThIM M OECCTYIEeHUYaThIM (HENpPEepBIBHBIM), C Pa3pbIBOM
CHJIOBOTO IT0TOKA (TTOTOKAa MOILIHOCTH) WK 0e3 pa3phiBa.

B MexaHnueckoil kopoOke nepenad IepefaToqHOe YHCHO OT iy HO iy, U3-
MEHSIOT CKa4KOM, T. €. CTYIIEH4aTo, ABYMsS CIIOCO0AaMH, KKIOMY M3 KOTODBIX
COOTBETCTBYET OIpeeIeHHas TOCIEA0BaTeIbHOCTD JeHCTBUH.

Cnoco6 1. ITepenaTto4Hoe YHCIO iy, U3MEHSETCS ¢ Pa3pbIBOM CHIIOBOTO I10-
Toka. st mepexona OT iy, HAIPUMEP K iy, HEOOXOAUMO CHaYala OTCOEAUHHUTD
JBUTATEINb OT TPAHCMUCCHH (OOBIYHO C IIOMOIIBIO IIIABHOW (PPUKIIMOHHOH MYd-
ThI CIEIUICHNs). 3aTeM IePeCTaHOBKOM MOIBIDKHBIX IIECTEPEH B KOPOOKe Mepe-
Ja4 U3MEHUTBH [ePeJaTOuHOE YNCIIO ixp; HA Irpy U BHOBb COCIUHHUTH PabOTAOMINH
JBUTATEIb C TPAHCMUCCHEH, BKIIIOYMB MY(PTY CLEIUICHUS.

[Ipu TakoM crocoOe MHTEHCMBHO M3HAIIMBAIOTCS TOPLBI HEPEKITIOYaeMbIX
LIECTEpEH.

Cnocod 2. [lepenatounoe dmcio iTp A3MeEHIETCsT 0e3 OCTAaHOBKM MAIIHHBI
(6e3 pa3priBa MOTOKA MOIIHOCTH). BO3MOXKHBI /IBa BapHaHTa MEPEKITIOUCHUS TIe-
pemad. Ilpu mepBoM BapHaHTe IBHTATENb OTCOEIMHSETCS OT TPAHCMHUCCHH Ha
nepuon BpeMenu ty,= 0,1...0,2 c.

JUIs SKCIUTyaTHpyeMBIX aBTOMOOMIIEH 3HAUYeHHE BPEMEHH lye, MEpeKimiode-
HUS TIepefay 3aBUCHT OT TATOBOI'O PEeXXHUMa PadoThI, CKOPOCTH IBIKEHUS U CO-
CTOSTHHS TTOYBEL.

IIpu 3TOM BapHaHTE IIEPEIATOYHOE YUCIIO, HALIPUMED, OT iy IO ixpy H3MEHS-
€TCS C TOMOIIBI0 (DPUKIIMOHHON MY(PTHI ABYCTOPOHHETO NEHCTBHS (HETIOIBHK-
HBIE B OCEBOM HaIpaBJICHHUH IIECTEPHU B KOPOOKE Mepenay COSIUHSIOTCS C Bpa-
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TIAFOIIUMHUCS BaJJaMH C TIOMOIIBI0 (DPUKITMOHHBIX JHCKOB). TOPIHI 3yOBbeB Ie-
CTEpEH HE U3HALIUBAIOTCSI.

B Teuenne Bpemenu t,, = 0,1...0,2 ¢, xorma kpyTsamuii momeHT M, nBurare-
Ji1 HE TepeaeTcsl K BEAyLUIUM KojlecaM, JABI)KEHHE MalllMHBI MpPOJOKaeTCs
BCJICIICTBHC TPEBPAICHUAS KHHETHYCCKON SHEPTHH aBTOMOOWIIS M OPYIUs B pa-
00Ty IBMKYIIIUXCS CHIL.

Mexanndeckuit KITJ[ TpaHCMUCCHH yYHTHIBaeT MOTEPU HA TPEHHUE, B30aJ-
ThIBaHHE Maciia U T. . OH 3aBHUCHT OT YHCJa Map 3yOuaThIX Iepenad, HaxXoms-
IIUXCS B 3alCIUICHUY, THIIA MMECTEPEH U crocoda WX COSTUHCHUS MEXIY COOOi,
THIA, KOHCTPYKIIMU U YUCIIa ONOpP, B KOTOPBIX BPAIIAOTCS BaJlbl, KOHCTPYKIIUH 1
YHUClia YIUIOTHEHUHM KapTepoB Mepeiay, BI3KOCTH, KOMMYECTBA U YPOBHS 3alluBa-
€MOro Macia, YaCTOThl BpallleHHUs BaJiOB, OKPYXKHOW CKOPOCTH BPAILAIOIIUXCS
IIeCTepeH U apyrux (HaKkTopoB.

YacTb MepevuclieHHbIX BhINIE MOTEPh 3aBUCUT OT 3HAYEHUS TepeaaBacMbIX
MoMeHTOB. OcTalibHas 4acTh MOTEPh 3aBUCUT B OCHOBHOM OT CKOPOCTH Bpallle-
Hus neraineil. [lpu 3amanHON mepenadye M YCTAHOBUBIIEMCS TEIUIOBOM PEXHUME
3HAYEHHsI ITUX MOTEPh MPUONU3UTENILHO TOCTOSHHBI HE3aBUCHMO OT TOro, pabo-
TaeT TPAaHCMUCCHS MO HArPY3KOW MIIM Ha XOJIOCTOM XOZY.

Takum o0pazom, mexanudeckuit KIT/] Tpancmuccuu:

MN1p = Nxon M (2.3)
7€ Mxon U Ny — KIIJI, yauThIBaroIIEe MOTEPH COOTBETCTBEHHO XOJIOCTOrO X0/1a U
npu paboTe 1o Harpy3KoH.

B coorBeTcTBUM C NPUHATHIM JOMYLIEHHEM O NOCTOSHCTBE IIOTEPh XOJIO-
CTOr'0 X0Ja MOXHO Halucarh, 4To:

MNxon = 1'Mx0n / MK! (24)
e My, — IPUBEACHHBIN K KOJIEHYaTOMY BaJly JIBUraTelsi MOMEHT COIPOTHUBIIE-
HUSl, BO3HUKAIOLIMH IIPU €r0 XOJI0CTOM IPOKPYUYHBAHUM.

U3 5T0T0 BBIpAXKEHHUS CIEIYET, YTO KOIDPHUIUCHT Myo, 38BUCHT OT 3HAUCHUS
MOMEHTa M, JBHUTaTEs.

JlononHuTENbHBIE TTOTEPH B TPAHCMUCCHHY, BOSHHUKAIOIINE TIPU paboTe Mox
HATpy3KOH, MPUOIM3UTEIBHO MPOMOPIHUOHANBHBI 3HAYCHUIO JCHCTBYIOIIEH
Harpy3ku. Haubonee cyinecTBeHHBI M3 HHMX MOTEPH B 3allCTUICHHH NIECTEPEH.
[TosToMy 3HaueHHe KOAPPUIUEHTA 1) C JOCTATOUHBIM MPUOIMIKEHHEM MOXHO
TIOJICUUTATH 110 hopMyIie

M. = nptomg?, (25)
rae M ¥ np — KIIJ{ cooTBETCTBEHHO LMIIMHApPUYE-
CKOM M KOHMYECKOM Map IIECTEPEH; tp
Ny | N — 9HCIIO MAP COOTBETCTBEHHO INUTMH- 8
JPUYECKAX M KOHHYECKHX IIECTe- g
PCH, HaXOAAIMXCS B 3aLETICHUH.
IIpy COBPEMEHHOM YPOBHE TEXHOIOTHH W3- %%
TOTOBIEHHUS IIECTEPEH TPAaHCMHCCHH M1 = 47

=0,765...0,77, a n, = 0,755...0,76. P .
4T 4% aF gamm,
Puc. 2.2. 3asucumocms mexa-
Huueckoeo K1/ mpancmuccuu
asmomoouist om cmenenu
3azpy3Ku 0gueamerns




3aBucumocth Mexannueckoro KITJ[ TpaHcMuccnu aBTOMOOMIIS OT CTEHEHH
3arpy3Ku JIBUraTens noka3aHa Ha puc. 2.2.

Mexanngeckuit KI1J] aBTOMOOMIBHBIX W aBTOMOOWJIBHBIX IEpeaad MIeCTe-
PEHYATOTO THIIA MPH Harpy3kax, OJM3KNUX K pacdeTHHIM, HaXOIUTCS B Ipeeax
0,66...0,73. CnenoatensHO, 10 5...12% MomHOCTH ABUTATENs] pacxomyercsl Ha
MIPEOIoJIeHNe TPpeHHs1, B30aNThIBaHUE Macia U T. 1. HapylieHne npaBuil TeXHH-
YEeCKOTro OOCITY)KUBaHUS M PEMOHTa MOXXET IIPUBECTH K YBEIMUECHUIO yKAa3aHHBIX
MIOTEPB, T. €. K CHIkeHuto peanbHoro KITJ[ Tpancmuccuu.

2.2. Cwibl, AeiicTByIOIIE HA AaBTOMOOWJIb

JleiicTByrolre Ha aBTOMOOWIb CHJIBI MOTYT OBITh Pa3leJICHbI Ha CIICIYIO-
I[{E TPU TPYIIIIHL:

1. CuJIbl TXKECTH WM Macca aBTOMOOMJIS M €0 YacTeH.

2. Cuiibl CONPOTHUBIICHUS ABUKEHUIO.

3. Cuiibl, JBWOKYIIHE aBTOMOOWIIb.

Cua tsxectu (pasmepHocTh B cucteMe CU — HbIOTOHBI) MOXET OBITh JBH-
Kymied (Ha cIyckax), HO Yallle — CO3/IAioIIel COMPOTUBIEHUE KaueHHUIO KOJIeC
nobeMa aBTOMOOWIISI Ha YKJIOHaX. [IpemsTcTByrolIMEe pa3roHy aBTOMOOWIIS
WHEPUHUOHHBIC CUJIBI SABJIAIOTCA pesyanaTOM BIIMSIHUSA €0 MACCHI.

Macca aBToMOOWIIs (Pa3MEPHOCTh — KHJIOTPAMMBI) CKJIATIBIBACTCS U3 MACCHI
CHapsHKEHHOTO0 aBTOMOOWIISI U Macchl mepeBo3umoro rpy3a. Cymma 3THX Macc
Ha3bIBAETCS MOTHON Maccoi aBTOMOOWMIIS.

Paccmorpum 00mimii ciydail yCKOPEHHOrO ABMXKEHHUsI aBTOMOOKIISI Ha MOAb-
eM Tof1 yritoM o (puc. 2.3).

Puc. 2.3. Cunvl conpomugnenuss 08UdCeHUIo a8momoous

CorpoTHBIIeHHE JBHKEHUIO aBTOMOOMIIS CKIJIA/IBIBAETCSI U3 CIACAYIOLINX CHIL:

1. Cuna conpoTuBIeHHS KaYeHHIO Kojec — Py,

2. Cuna comnpoTHBIeHHS TogbemMa — Py.

3. Cua conpoTuBIEHUS BO3ayXa — Py,.

4. Cuya uHepuuu aBTomodmis — Pj.

Cra cOmpOTHBIICHHS Ka4€HUIO KOJeC B OOIIEM ciydae, T.e. Ha JIOpore C
YKJIOHOM, MOXET OBITh ONpe/eieHa:
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Ps = -G, cos a, H. (2.4)
Cuita COIIPOTUBJICHHUS TOABEMA:
Pn = G,sin o, H. (2.5)

Puc. 2.4. Paznoocenue 6ekmopa cunvl msicecmu

Ob11ee conpoTuBIeHHE TOPOTH, paBHOE Py, = Prt+ P, MOXKHO BBIPa3uTh:

P, = G,(f cos a+ sin o) = G,y, (2.6)
y=f+ttga, (2.7
rie ¥ — K03 huimeHT oo1ero JOpoXKHOro COMPOTUBICHHUSL.

OcHOBHOH CHUJION CONPOTUBIICHUS AJIS IBWXKYIIIETOCS C BBICOKOH CKOPOCTBIO
aBTOMOOWJIA SABJISIETCS CONMPOTHBICHHE BO3AYXa.

[pu crxopoctu 60...70 KM/4 CONMPOTHUBIIEHHE BO3YyXa JJIsl JETKOBBIX aBTO-
MOOWIIed CTaHOBUTCS PAaBHBIM COIPOTHBICHHMIO KadeHHIO KONeC Ha TOpPHU30H-
TaJbHOU acajJbTUPOBAaHHOHN A0poTe, a Jajiee — 3HAYMTENBHO HPEBBINIACT €ro.
bnmsku K 3TUM BeNMYMHAM M TOKa3aTeldM TPYy30BBIX aBToMoOmieit. Ilostomy
CHIDKEHHIO COIPOTHBIICHUS BO3/yXa yIelseTcs o4eHb OONbIIoe BHUMAaHUE, 0CO-
OCHHO JIETKOBBIX aBTOMOOMJIEH, CKOPOCTH KOTOPBIX, KaK MPaBHIO, 3HAYUTEIHHO
BBIIIIE, YEM I'PY30BBIX.

ComnporuBneHne Bo3Iyxa JBIKEHHIO Tella B TUANa30He CKopocTel oT 1 1o
330 m/c (CKOpOCTh 3ByKa) 3aBHCHUT OT CKOPOCTH B KBajJpare, a IPH CKOPOCTH
BEIIIIE 3BYKOBOH — B KyOe.

P, = p-k-F-VZ4 H, (2.8)
e K — koadourent obrekaemoct, paBubii 0,1...0,2 m1st sterkoBeix u 0,4...0,5
IS TPY30BBIX aBTomMoOmeii, k=0,1...0,2 H-c?/m* wm k=0,01...0,02 kr-c?/m”;
p = 1,273 kr/™>;
F — mnomans 1000BOI TTOBEPXHOCTH, M2; JUTIA TPY30BBIX aBTOMOOMIEH F =
=B-H, M2, st nerkoBeix F = 0,56 B-H, M2
B — mmpuna xoneu, m;
H — BrICOTa, M;
V — CKOpOCTH aBTOMOOHIIS, M/C.

Koa¢urmmenT obrexkaemMocTr oIpenensercs 3KCIEPUMEHTAIBHO C TIOMO-
IO TIPOTYBKH MOJIENM aBTOMOOWIIS B a’3ponuHaMu4Yeckoi TpyOe. Hawmmydmmas
(dopmMa aBTOMOOWJISI HE COBIAJIAET C ONTHMANBHOH, CHMMETPHYHOW CHIrapoo0-
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pasHoit hopMoit (auprKadiIb) U ¢ GOPMOIT KaIuTH, T.K. aBTOMOOWITh HE HAXOUTCS
B OMHOPOIHOW BO3MYIIHOM cpele, a IBMKETCS Mo jopore. Bosmyx, momanas B
MPOCTPAHCTBO MEXY THHIIEM Ky30Ba aBTOMOOWIIS M JOPOrO#, mproOperaeT
3HAYUTENILHBIC BUXPEBBIC JIBMKEHHS U BBI3BIBAECT OOJIBIIOE OMOIHUTEIBHOE CO-
MIPOTHUBJICHHUE.

ITosTOMy B IEISIX MaKCHMaJIbHOTO YMEHbIIEHUs P, 1iesecoobpasHo mepe-
KPBIBAThH BCIO MEPETHIO0 YaCTh aBTOMOOMIISA KOXKYXOM Tak, YTOOBI 3a30p MEXIY
HUM U 3eMJiel ObLT MUHMMAaJIbHBIM. Bce BBICTyMaroline 4acT, Kak, HalpuMep,
KoJIeca M KPbLIbs, CO3/IaI0T JOMOTHUTENbHbIE COMMPOTUBICHUST U BBI3BIBAIOT 3Ha-
YUTENBHOE 3aBUXPEHUE BO3IyXa, MOATOMY IIEIeCOO0pPa3HO M UX TaKXkKe Iepe-
KPBIBATH OOLIMM KOXKYXOM. [IpH 9TOM OmpesenseTcst CreldaibHas HauBbICIIas
aBTOMOOMIIBHAS (hopMa, KOTOpasi C HIDKHEH CTOPOHBI JO/KHA OBITH OrpaHHYEHA
IUIOCKOCTHIO, BOBMOXHO OJIU3KO MOIXOMASIICH K Topore.

Bo BpeMst JIBHKEHHUS] aBTOMOOMUIIS C YCKOPEHHEM | BO3HMKAIOT CHJIa MHEPIIUU
P; mocTynarensHO ABWXKYIIEHCS MacCchl aBTOMOOWIS 1 MOMEHT MHEPIIMH Bpallako-
IIUXCS MACC, MPOTHBOICHCTBYIONINE YCKOPEHHUIO, WITH Pa3TOHY, aBTOMOOHIIS.

Cuna uHepIuu:

Pj=m-j, H, (2.11)
r7e M — Macca aBTOMOOHIIS, KT
j — yckopeHue aBTOMOOMIIS, M/C’.

BiusiHe MOMEHTa MHEpIMU BPALIAIOUIMXCS Macc (MaxOBHKa, KOJEC) Y4H-
TBIBAaeTCs KOI(Q(OHUIIIEHTOM BPAIAFOIIUXCS MACC Oyp.

3toT K03 (HUIMEHT MOKa3bIBAET, BO CKOJIBKO pa3 CHila, HeoOXoaumasl st
YCKOpEHHsI aBTOMOOWIISI, OOJbIlle CHJIBI WHEPIMU €ro IMOCTYNATEIbHO JBIKY-
LIEICS] Macchl.

CrenoBatebHO, CHJIa COMPOTUBIIEHHS pa3roHy Pj:

P; = 6Bp~%'j= S -M-j, H, (2.12)
rae P — cuna conporusnenus pasrony, H;
Oy — KOO PUIMEHT yueTa BpaIlaroIMXCsl Mace.
Bup = 1,04 +0,05-1°. (2.13)
Ha Bricieit nepenade 6, = 1,04...1,13.

2.3. Tarosrblii 0aj1aHC ABTOMOOUISI

VYpaBHEHHE ABMKEHUSI aBTOMOOWIIS SIBJISETCS OCHOBHBIM B TSTOBOM IMHA-
Muke. OHO CBSI3BIBAET CHIIBI, ABIDKYIINE aBTOMOOWIb, C CHIIAMH COIPOTHBICHUS
JBIDKEHHIO M TI03BONISIET ONPENEINTh XapaKTep JIBIDKCHUS] aBTOM OOMIIS B JTFOOOH
MOMEHT BPEMEHH.

P =P¢t Pyt Pyt PJ', H. (214)

B pasBepHyTOoM Buze:
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P =f-G-cosa+G-sina+k-F-V>+3, -

Q|®

(2.15)
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3. OBIIASI IJHHAMUMKA ABTOTPAHCITIOPTHBIX CPEACTB
3.1. Pu3uKo-MexaHNYeCKHe CBOMCTBA IMHDI

[THeBMOIIMHY MIPUMEHSIOT Ha BCEX KOJECHBIX MallllHaX (BKIIOYast ETCKUE
BEJIOCUTIEBI) U, B TIEPBYIO OYepe/lb, HA aBTOMOOMIISIX BCIIEICTBHE €€ aMOPTH3H-
pYIOIIel CrIocoOHOCTH, T.€. CIIOCOOHOCTH TOIVIOMIATh TOMYKH, yIaphl, BUOpAIUIO,
repeaBaeMble CO CTOPOHBI JOPOTH K
OCTOBY MAIIMHBL. DHEPrusi BCEX O3THUX
TOITYKOB, BUOpALIMA NEPEXOAUT B paboTy
CKaTusl BO3/AyXa B INMHE M B pabory
yHOpYroro rucrepesuca Marepuaia Ipo-
TeKTopa, Opekepa M Kapkaca IIUHBI (pHC.
3.1).

Ilox neiicTBMEM BHENIHEH Harpysku
mrHa Ae(opMUpYyeTcs, YTO HPUBOIUT K
00pa30BaHMIO KOHTAKTHOTO IISITHA KoJe-
ca ¢ MOBEPXHOCTHIO U IPU ITOM HeoOpa-
TUMO BBIACIACTCA TECIJIOBAs DHCPTHA.

OT xoreca 3aBUCSAT TATOBBIE Kade-
CTBa aBTOMOOWJIsI, IUIaBHOCTh XOJa,
YIpaBIsAEMOCTb, YCTOWYMBOCTb U TOI-
JIMBHAS! 5KOHOMUYHOCTb.

Baxueiiiee CBOHCTBO MHEBMOLIH- Puc. 3.1. Koncmpyrkmusnvie
HBI: THCTEPE3HUCHBIE, OIIOPHO-TPY30I0Ib- 1fKapKZZ,?gng)ZlKZSe(iggymm@,’f;m croi):
EMHBIE, CLETHBIE; CONPOTHBIEHUE OOKO- 3 npomexmop; 4 — Goxosuna; 5 — Gopm.
BOMY yBOLY. 4 — namka 6opma

Paccmorpum moapoGHee 3TH CBOiA-

CTBA ITHEBMOIIHHBL.

Tucmepesucnuie ceolicmea N3y4aloTcsl Ha CIIeLHAaTbHOM O0KMMHOM CTEHJE,
IAe [MHY NEpHOJUYECKH HarpyKaloT M pPasrpykKaloT HOPMaJbHOH cuinoid Q
(puc. 3.2).

3anuceIBas 3HAYCHUE HATPY3KH (Pa3rpy3ku) U MepeMelleHre IeHTpa Koieca
Ay TIOMYYUM TETIIIO TUCTEPE3NCa, IUIOMA b KOTOPOH YHCICHHO paBHA MOTEPSIM
SHEPTHY Ha TPEHHE B MaTepualie IIMHBI U IPOTEKTOpa 00 000CHOBAHUE.

I'mcrepesucHbie MOTEPH YBEMHMUYMBAIOTCS, €CIM OZHOBPEMEHHO C pajnalib-
HOUM Harpy3koi Q Ha IIUHY JEHCTBYIOT BEAYIIUH MOMEHT M., OokoBas cuina Z
U YITI0BOW MOMEHT M.

IMo momamy memm TucTepesuca onpeaersior kodddumuent f, — compo-
TUBJICHHE KaUE€HHIO KOJIECa M0 TBEPAOMY OCHOBAHHIO.

OnopHo-epy3onoovemtusbie ceoticmed. ITH CBONCTBA OMPENEIIOTCS MO Be-
JIMYMHE KOHTaKTHoro msatHa F, cpennero P, u MakcumanbHoOro aasiaeHus Py, Ha
9TO MATHO. 3HAYCHWE IUIOMAAM KOHTAKTHOTO IISITHA 3aBHCHT OT HOPMAaJbHOM
Harpy3KH Ha KOJecO, IIMPUHBI IIMHBI, TABJICHNS BO3AyXa U TBEPIOCTH OCHOBA-
HUSL.
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['py30n01BbEMHOCTD IIHHBI — 3TO HAMOOJIbIICE JOMYyCTUMOE 3HaYCHUE Qon,
IIPY KOTOPOM, HECMOTPSI Ha pajHaibHyI0 nedopManuio A, 00ecreunBaeTcs 3a-
JIAHHBINA CPOK CIY>KOBI IIUHBI TIPH 33JAHHOM 3HAYCHUH JaBJICHHUS BO3yXa B HEHl.
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Puc. 3.2. I'ucmepe3ucnvie xapakmepucmuxku nHeGMOUUH:
a — ouazonanvrozo I u paouanvrozo Il munos; 6 — 6 3agucumocmu om 0aeieHus 030yxa
6 WUHAX; 8 — NPU OOHOKPAMHOM 8030elicmeuu Haspy3ku Q u npu KOMNIEKCHOM Hazpy-
orcenuu; 1 — naepyscenue nopmansroti cunoti Q; 2 — mo sce 6okogou cunoil; 3 — mo e
KpYMAWUM MOMEHMOM; 4 — Mo dHce NOBOPOMHBIM (Vll08bIM) MOMEHINOM

Cyennvie ceolicmea wiuHbl 3aBUCAT, B IIEPBYIO OYepelb, OT PUCYHKaA IIPOTEK-
Topa. OCOOEHHO 3TO OTHOCHTCS K IIMHAM, YCTaHABIMBAIOIINMCS Ha aBTOMOOHIH
TIOBBIIIEHHOH POXOIMMOCTH.

Conpomusnenue 6oxosomy yeody. Ha ympaBisieMOCTh MaIIMHBI OONBIIOE
BIIMSIHUE OKa3bIBaeT Ae(opManys IHHBI B OOKOBOM HAIPABIICHUH, YTO BBI3BIBACT
OOKOBOI YBOJ IIMHBI, KOTOPBIA BBIPAXKAETCSI B TOM, YTO HAYMHAETCS IBIKCHUE
1o KaKMM-TO YIIOM O OTHOCHTENIFHO IEePBOHAYAIBEHOTO HAIPABIICHUS JIBIKE-
mus 1o crpenke V (puc. 3.3).

Comporusnenne OOKOBOMY YBOIY OICHHWBaeTcs Kod(duimeHToM corpo-
tuBnenus (H/rpax) 6oxkoBomy yBOmy:

Kys = Z / By (3.1

Ha conporuBnenue mmH GOKOBOMY YBOIY BIUSIOT KOHCTPYKIHS M Pa3MephI
LIMHBL U JaBJICHHE BO3IyXa B HIMHE. BennumHa OOKOBOro yBOmIA VIS JITKOBBIX
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aBTOMOOMITEH 3...5 TpagaycoB, a U TPY30BBIX €Ile MEHbIIE (BHIIIC TaBICHUE B
[IWHAX, CABOCHHEIC 3aTHHIE Kolleca).

Ipu pocte BenuuuHb! yria dy, HACTyHaeT OOKOBOE CKONbXKEHUE, KOTOpOoe
TIEPEXOUT B 3aHOC. __i

B cBa3u ¢ pasmuuHBIMEH JedopMma- T\
IUSAMH, KOTOPBIM ITOJBEPTraeTCcs IIMHA, U
OyKCOBaHHEM BO BpeMsi palOTHI Pamuyc
€c HE HUMEET CIUHOTO OIPEICICHHOIO
3Ha4YeHUs. PaznmuuaroT ciemyromue paju- i
YCBI THEBMOKOJIECA: |

1. CBoOOMHBI WIM HOMUHAJILHBIN

—

#

o il

Zy

panuyc. PaccrossHMe OT ILieHTpa Koleca - A
JI0 ero BHeIlIHed OeroBod IOBEPXHOCTH, & _
3aMepeHHOE B MECTe, e KOJIeco He Je-

(OPMHUPOBAHO OT MPUXOISIIUXCS HA HETO L
HArpy3oK (Iy).

2. Cratnyeckuii pamuyc. ITO pac-
CTOSIHHE OT LIEHTPa 10 OMIOPHOW MOBEPX-
HOCTH Hekatserocs komeca (I.). v

3. Jlunamudeckuii paguyc. JTo pac- Puc. 3.3. Cxema 60K06020 y600a wiuHbl
CTOSTHHE OT IIEHTPA JI0 OMOPHOM MOBEPXHOCTH KaTsmerocs komeca. (rg).

4. Kunematnueckuii paauyc (r). [Ipm ero ompeneneHHH y4IUTHIBAETCS
CKOJBXCHUE KoJeca II0 OMOPHOM MOBEPXHOCTU. DTO paauyc, OIpenessieMblil
9KCHEPUMEHTAJIBHO:

e

_ S
2-1-N,
rae S — MpoiIeHHbIH MyTh; N — YHUCIIO 00OPOTOB HA ATOM ITYTH.

I (3.2)

3.2. PaGora BeaoMoro KoJeca

BenoMbIM Ha3bIBa€TCsI KONECO, K OCH KOTOPOT'O CO CTOPOHBI Ky30Ba aBTOMO-
OuIs IpUJIoXKeHa Tolkaromas cwia F,, JeficTByrolmas mapaienbHO Hamlpasiie-
HUIO CKOPOCTH JBIKCHUSL.

Uro0Obl TIOTHEE PACCMOTPETH BCE BOSMO)KHBIE CHTYallMH IPH Ka4€HUU KOJIe-
ca, He OrpaHMYUMCS PabOTON TOMBKO THEBMOKOJIECA aBTOM OOIISL.

IIpn xaueHnu Koxeca MOKHO paccMOTPETh 4 BapHaHTa!

1. XKectroe (MmeanbpHOE) KOIECO KATHTCS TI0 TBEPIOW TOPU3OHTAIBHOM IO-
BEPXHOCTH.

2. Kecrkoe koneco KaTuTcs 1o JehOopMUPYeMOii TOBEPXHOCTH (ITOYBE).

3. lehopMupyrorieecs KoIeco KaTUTCs 110 TBEPAOH MOBEPXHOCTH.

4. lebopmupyroreecs Koaeco KaTUTcs 1Mo aedop-
MHPYIOLIEHCS TOBEPXHOCTH.

Kecmioe (udeanvHoe) Koneco Kamumcs no meep-
001l 2opuzonmansroli nogepxnocmu (puc. 3.4).
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Puc. 3.4. JKecmxkoe koneco kamumes no meepooil 2opuzonmansioll nogepxnocmu: G, —
CyMMa cun msdcecmu Konecd u uacmu oowell 6epmuKanvHoi Haepysku, H; ¥V, — peakyus
nouewl, Iy — paouyc koneca; My, — MOMEHmM mMpeHus 6 NOOWUNHUKAX OCU KOLeCd

My = Xl 3.3)
rae X, — TOPU30OHTANIbHASI PEaKIUs TOPOTH, HAIlPaBICHHAs B IPOTHBOMOIOKHYIO
CTOPOHY OT JBWKeHHUS. Tak Kak KOJI€CO KaTUTCS M0 KaKOW-TO KOHKDPET-
HOH MOBEPXHOCTH, TO HAMOOJIbIIIEEe 3HAYCHUE X, MOXKET OBITh PaBHO:
Xn=u- Gy, (3.4
rae pu — K03 UIMEHT TPEHUS CKONBKEHHS MEXKTy 00010M U MOBEPXHOCTHIO.
B ciygae, eciu Xpyax > 1 - Gp, KoJieco He OyIeT KaTUTHCS O MOBEPXHOCTH,
a OyJIeT CKOJIb3UTh.

JKecmxoe xoneco xkamumca no degpopmupy-
emotl nogepxHocmu (nouse).

Paccmorpum mporiecc BOSHUKHOBEHHS CHITBI
COTIPOTHUBJICHUS] KAYEHHIO BEJIOMOTO Kojleca M3-3a
cMsTHS TTOUBHI (puc. 3.5).

Koneco mpu cBoeM IBWXEHWUH JAENaeT KO- .
nero Ha nouse. CONpOTHBICHUEM BO3/1yXa H Tpe-

HHEM B TOJIIUIHUKAX npeHeOperaem. [Ipu Bo3- f
HUKHOBEHHUHU KOJIE€W B IOYBE MOSBIISIOTCS HOP- U7
MallbHas M KacarenbHas peakuuu: R, — Hop-

MaJbHas peakiys; T, — KacaTenbHasi peakiusl.

Touka 5THX CHJI OKa3bIBAETCA CMEWICHHOHW  pyc 3.5 JKecmioe koneco
OT OCH Ha PAaCCTOSHHE ap, U 3TO MPUBOAMT K IIO-  xamumcs no depopmupyemou
SIBIGHUIO OT CHJIBI Y, MOMEHTa COIPOTHBICHUS nogepxHocmu
Ka4eHHIO0 My, =y, -a,. DTOT MOMEHT OyJeT BO3pacTaTh C yBETMYEHHEM CHIIBI Ts-
KECTH W TIIyOUHBI Koneu. UToObl KOJIecO KaTWIOCh PaBHOMEPHO, HEOOXOAUMO
BBIJICP)KUBATh ycioBue My, = Fyery.

Mo Yo't _g 5 (35)
rn rn
e f, — xoaddurent conporusnenus kauenuro f, = ap / 1y,
Benunuuna f,, 3aBucHT OT IOBEPXHOCTH, OT AMaMeTpa Kojleca M APyrux (ak-
TopoB (Tabm. 3.1).

R

Tabmura 3.1. 3aBUCHMOCTB AHaMeTpa Kojieca OT MOYBEHHOTOo (hoHa

Jluamerp xoneca, M Beron ITone ITecok
0,51 0,023 0,35 0,46
1,54 0,012 0,17 0,16

Hegopmupyioweecs koneco kamumcs no meepoou no6epxXHOCHIU.

IIpu KaueHuu Koneca ¢ MACTUYHON MIMHOM 1O TBEPIOM MOBEPXHOCTU MMeE-
€M BapHAaHT, CBSI3aHHBIN ¢ redopmariueii mmHbI (puc. 3.4).

B manHOM citydae mpu Ka4eHHH KOJTEca yJ9acTOK IIHMHBI, BCTYIAIONINI B KOH-
TaKT ¢ JI0pPOroi, AeopMupyercs, a Ipu BBIXOJE BoccTaHaBnmBaercs. Ho Gmarona-
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psl 3aTpaTaM SHEpPTUH Ha TPEOIONICHUE BHYTPEHHETO TPEHHS B IIHHE 3IOpa aB-
JICHUSI CJIBUTAETCS BIIEPe/] U Y OKAa3bIBACTCS, KAK M B TIPEBIIYILEM BapUaHTe, CIIBH-
HYTO# OT OCH KOJIeca Ha PAaCCTOSHHUE ay, U OMSITh BOSHUKACT My = yi-an = Gp-an.

ConpoTHBIICHHE KAYCHUIO MOKET PE3KO BO3- v
pacTH Ha KaKoM-TO KONECE B CIydae NMajcHUi Vi | —>
JIABJICHUSI B IHHE (TIPOKOJ IIMHBI), & 3TO MPHBO-
JIUT K 3aHOCY aBTOMOOMJIA, CHOCY €T0 C JOPOTH.

YToOBl 3aKOHYUTH BOIIPOC, CBSI3AHHBIH C KO-
s¢dunmenTom comporuBieHus Kauenuro T,
HEOOXOIMMO CKa3aTh, YTO €ro BEIUYMHA 3aBHCHT
OT CKOPOCTH JIBWKeHUsT aBTOMOOIIsI. C MOBBIIIIe-
HHEM CKOPOCTH aBTOMOOWJISI MIPOMCXOMUT JOMON-
HHUTEJIBHOE BO3pACTAHHE [ABICHUS B TepemHei
30HE MOBEPXHOCTH KOHTAKTa KOIECA C JIOPOrOH U Pyc. 3.4. Jleghopmupyioueecs
CHIDKEHHUE JABIICHUA C3ald. DTO NPOUCXOAMT 33 KOAeco KAmumcs no meepool
CUCT BHYTPCHHErOo TPCEHMUSA B IIMHEC W HMHEPLUU nosepxnocmu
nporekropa. [Ipu ckopoctu 150...200 kM/4 B IIMHE BO3HUKAIOT KoJeOaTeNbHbBIC
npouecchl. [Tpu 1BUKeHUH aBTOMOOHIISE CO CKOPOCTHIO, He npeBbliatonieii 50...60
KM/4, KooduimeHT f MOKHO CUMTATh TOCTOSHHOW BETMYHHOM, HO C POCTOM CKOPO-
¢t OH ObIcTpO pacrer. Ha xoagdunuent f okaspiBaeT 3HauMTEIBHOE BIMSIHEE t 111~
Hel. C YBEIIMUECHUEM TEMIIEPATYPhbl BHYTPEHHEE TPEHUE B MAaTEpUAJIC IIIMHBI CHWKA-
ercst. [Tpu t = 50...60° koaduupent f menbie, yeM y XonomHbIX mivH, Ha 12...15%
(3Has 370, Ha aBTOroHKax «Popmyna-1» IIMHBI Iepes YCTaHOBKOM Ha aBTOMOOMIIb
TperoT).

YucieHHble 3Ha4eHUS KOA(GHUIMEHTa CONPOTHBICHUS KaYEHUIO UL pa3iny-
HBIX THIIOB JIOPOT NIPH CKOPOCTH JiBIKeHuUs 8-15 km/4 npuBeeHs! B a0, 3.2.

Tabmuua 3.2. 3Hauenue ko3P PUIEHTa COPOTUBICHUS KaUuSHHIO
IUTsL Pa3JIMYHBIX THIIOB JOPOT

JHopora KoaduimeHT conpoTuBIieHUs] KAYSHHIO KOJieca aBTOMOOUIIS
AcdanbTipoBaHHast 0,012-0,016
I'pynTOBas cyxast 0,025-0,35
I'pynToBast BiaxxHas 0,05-0,15
Ilecuanas 0,1-0,3
7151 IpakTUYECKUX PacyeToB:
V2
f=f, -l+—), 3.4
o 20000) (34)

e T — kosddunment conporusnenus pu ckopoctu 8-15 km/d;
V — CKOpOCTH aBTOMOOMIIS, KM/4

Tpu osudicenuu deghopmupyrowuxca wux no deghopmupyroujeiicss N08epxHo-
cmu PEIIaoUIy0 POJIb UTPAIOT 3aTpaThl MOIIHOCTH Ha JedopManmio noussl. Ha
nedopMaIiio MUHEI TPaTuTCs S...4% or o0mmx 3arpar Ha KadeHue. Mcxons u3
9TOr0, CTAHOBUTCSI MOHSATHONH HEOOXOIMMOCTHh MPHUMEHEHHS apOYHBIX, HIMPOKO-

28



pOoMIIBHBIX U APYTUX IWH (0aJUIOHOB) MPH ABMKEHUN aBTOMOOWMIIS B TSIKEIBIX
JIOPOXHBIX YCIIOBUSIX. B aBTOMOOMIIE C MOBBIIIEHHOH NMPOXOIMMOCTBIO MOTYT
TIPUMEHSATHCSL CIIENUANIbHBIE YCTPOMCTBA, TO3BOJISIIOIINE U3MEHSTH JaBJiCHHE B
IIMHAX B 3aBUCHMOCTH OT JIOPO’KHBIX YCIIOBHH.

3.3. PaGora Benyuero kojieca

BenymieM HasbBaeTcs KOJIECO, K OCH KOTOPOro, KpOME HOPMAaIbHOM
Harpy3ku Gy U peakiuu octoBa Fy, mpumoxeH Beaymuid MOMEHT My (M), TTOT
JICCTBHUEM KOTOPOT'O B KOHTAKTHOM IISITHE KOJIeca ¢ JIOpOroi oOpasyercs Kaca-
TeNbHAs CHJIa

P.=M,/r,. (3.5)

Paccmorpum crydail kaueHHs Kojeca Mo Jie-
bopmupyroleiicst moBepxHocTH (puc. 3.5).

Fi — cuia conpoTuBIIEHUS TBUKCHUIO KY30Ba.
Ora cujia 3aMEHsET CBI3b KoJieca C Ky30BOM.

My — Beayuuii MOMEHT, NepeaaBaeMblil Koje-
cam, H-m.

M = Mgy Mip - (3.6)

Ecnu konmeco Bpaiaercsi ¢ yCKOpeHHeEM (3a-
MEJJICHUEM), TO Ha HEro JIEHCTBYeT MOMEHT Kaca- Puc. 3.5. [Jeuscenue koneca
TENBHBIX CHJT HHEPIMH M, M OT ocToBa Oyler me- /10 0epopmupyioueiics
penaBathes CHa HHEPIIMH My -ji. rosepxrocmit

Vi M Xy — PEaKIMU TOUYBHI Xy = Fy.

I'« — pazuyc Koneca.

TouHO Takylo ke cXeMy HOJMy4uM B Cliydae ABHKEHHS JIACTUYHOIO Kojeca
0 JI0pOre C TBEPIbIM MOKpbITHEM. [IJisl HarMcaHus TSIroOBOro OanaHca BEAYyILIEero
KOJIeCa COCTaBIISIEM YPaBHEHHSI:

Xk = FK+ My 'jkv (37)
YK = GKy (3.8)
MK = Yrxax + Xl T M]k, (311)

TA€ Yi - ax = Mg — MOMEHT COIPOTHBIICHUS KAYESHHIO.
VYpasuenue (3.11) mogenum Ha paanyc Komeca — Iy,

Mgy + M.
ﬂzpkzxK-i-M, (3.12)
Ie M
H TorJa
Mg + M.
X =P - —x Ik (3.13)

Tk
Tornkaromas cuia X, B CBOIO 04€pe/ib, 3aBHCUT OT Hecyllel CrocoOHOCTH
MOYBBI U CHJI TPEHHUS, KOTOPBIC 3aBHUCST OT KO3(D(DUIMEHTA TPEHUS MEXIY IIH-
HOM u mouBo# W. [Ipu ycraHOBHBIIEMCS MBIOKEHUH X, = F 1 P, = Fo + Py = F +
+ f-G,, a OTHOIIIEHNE KacaTeTbHON CHIIBI TATH K BEPTHKAJIBHON HAarpy3ke Ha3bl-
Baercst KO3()(HUIMEHTOM CHETUICHHS (.
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¢ =Pee/ Gy (3.14)
rae Py, — mpenenbHas BenMYMHA KacaTeNbHOW PEaKklWH MO YCIOBHSAM CLeIie-
HUS IIUHBI C JOPOroH;
Picy = @ -Gy crienoBatenbHO Py o < Gy ( BceTma).
3HavyeHus1 KO3(Q(UIMEHTOB CIEIUICHUS TPH PA3IUYHBIX MOTOAHBIX YCIOBH-
SIX TIPE/ICTaBJIeHBI B Ta0M. 3.3.

Tabmuua 3.3. 3naueHus kK03(UIUESHTOB CLUETIICHUS
TIPU PA3TMYHBIX TIOTOAHBIX YCIOBHUSIX

[0 Cyxas Mokxkpas
Acganst 0,5...0,6 0,3...0,45
I'pynToBas nopora 0,4...0,5 0,3...0,4

Paccmorpum Bompoc, cBs3aHHBIH ¢ OykcoBaHHEM Bemyiero koneca. Creny-
€T CKa3aTh, YTO NMPU Ka4eHUH JIaCTHYHOrO Kojeca IO J0pore IpH BCSIKOM 3Ha-
YEHUH BEIyLIEr0 MOMEHTa 3JIEMEHTHI IIMHBI B ISITHE KOHTAKTa CKOJIB3SIT OTHO-
cuTenbHO nopord. [lo Mepe pocTa Bemyliero MOMEHTa 30Ha CUEIUICHHS YMEHb-
IaeTcs, a 30Ha CKONBKEHHMs1 pacTeT. Takum oOpa3oM, OYKCOBaHHE — 3TO CKOJIb-
JKCHHE LINHBI B IIAITHEC KOHTAKTa B CTOPOHY, 06paTHy}o HaIlpaBJICHUIO IBUXKXCHUA,
YTO MPUBOJMT K YMEHbBIIEHUIO CKOPOCTH OCH BeIylIHX Kojec. B pesymsrare mo-
TEPb Ha Ka4Y€HUE U 6yKCOBaHI/Ie MOIITHOCTB, MOABOAMMAs K BEAYIIHUM KOJIECaM K
OCTOBY aBTOMOOWJISI, MEHBLIE MOILIHOCTH, IIOABOAUMOM K Konecy. OTHOIICHHE
3THX ABYX MomHocTeil Ha3piBaeTcsa KIIJ[ koneca u o6o3HagaeTcs 1.

M= N Mo » (3.15)
rae N — KI1, yauTeiBatomumii moTepu Ha KauyeHue Koieca;

N — KILJI, yuutsiBaromuii morepu Ha OyKCOBaHHE Koleca.

MBeﬂ _Mﬂ<
Mk =——— (3.14)
MBC,Z[
\Y
=—. 3.15
Ne VA ( )

KITJI xomeca MOXET MEHATBbCS OT TACOBOIO YCHUJIMUS, Harpy3KH, COCTOSHHUS
JIOPOXHOTO TIOKPBITHS, CTEIEHH H3HOCAa MPOTEKTOpa Komeca M T.A. Kpome mg,
CYILECTBYeT O — BEeMMYMHA OyKCOBaHMS, KOTOpasi MOXeT MeHsThcs oT 0 1o 80 %:

ViV -100% . (3.16)
T

Mexay O U Mg CyIIECTBYeT 3aBUCUMOCTH O = 1-1.

Ha Benmnuunny GykcoBaHMs, KaK YK€ TOBOPHIIOCH, OKA3bIBAIOT BIHMSHHE KOH-
CTPYKUMS IIHHBI, CTENICHb U3HOIIEHHOCTH MIPOTEKTOpPA, BEIMYMHA TATOBOTO YCH-
THsl, TIOBEPXHOCTH JABWXKCHUA. [IpH IBM)KCHHH aBTOMOOWIS MO Je(POPMHPYFO-
LIEHCs TIOBEPXHOCTH B pe3ylibTaTe OYKCOBaHHUS pacTeT CONPOTHBIICHUE KAYCHHIO,
T.K. BO3pacTaer NIyOMHA KOJIeH. DTO MOXET MPUBECTH U YacTO MPUBOIUT K MOJ-
HOH OCTaHOBKE aBTOMOOMIIS.
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4. TSITOBASI JMHAMUKA ABTOMOBUJISL
N TOIIVIMBHAS 9dKOHOMUNYHOCTD

4.1. Mo1HOCTHO# 0aJIaHC ABTOMOOHJISI

PaBeHCTBO MOIIHOCTH JBHIATessl ¥ MOIIHOCTEH, 3aTpayeHHbIX Ha MPeojIo-
JICHUE COIPOTHUBIIECHUS JBM)KEHUIO, TPEICTABIIAET COOOM MOIIHOCTHON OaniaHc
aBTOMOOWIIS:

NeZ(Nf+Nh+NW+Nj)-i,KBT, 4.1)
Mp
e N — MOIIHOCTB CONPOTHBIICHUS KAUSHHIO KOJIEC;
Nh — MOIIIHOCTB, 3aTpaucHHast Ha TTOIBEM;
Ny — MOIITHOCTb, 3aTpadeHHasi Ha CONPOTHUBIICHHUE BO3AYXA,;
N;j — MOIIHOCTb, 3aTpadeHHasi Ha CONPOTHBICHHUE NHEPIINH aBTOM OOUJIS;
MNrp — KITJL TpancMmuccun.
B pasBepHyToM BHze MOIIHOCTHOMH Oananc (KBT):

Pe'V_G-f-cosa-V G-sinaV k-F-V3 LG8V
1000 1000 1000 1000 g-1000
rine P, — cuna Tsru, H;

V — CKOpOCTh aBTOMOOMIISI, M/C;
G — cuna tsoxectr aBTomo0mst, H.

, (4.2)

4.2. luHaMu4ecKuii (paKkTop M AUHAMMYeCKast
XapaKTePUCTHKA aBTOMOOHJIS

I'padpuueckoe M300paXkeHHEe W3MEHEHHUS! JTUHAMHUYECKOro ()akTopa B 3aBU-
CHMOCTH OT CKOPOCTH JIBIDKEHHMS NP Pa3INYHBIX BKIIOYEHHBIX Iepenadax B KO-
poOke mepenay Ha3bIBAETCS TMHAMHUYECKOH XapaKTepHCTHKON aBTOMOOMIIS.

Paznocts P, — P, mponopiironansHa cuite Tshkect G aBTOMOOHIISL M Xapak-
TepHU3yeT 3arac CHIbl TATH, MPUXOIALIMIICA Ha SAUHUIY CHIIBI TshKecTH. [laHHO®
OTHOLIEHHE SBIACTCA H3MEpPHUTENEM AWHAMHYECKHX KauyecTB aBTOMOOWIA U
Ha3bIBaeTCs JUHAMUYECKUM (DaKTOpOM:

% =My ip g )i kP2 113)1G . (4.3)

D:

W3 taroBoro Gananca:
PK*PW:Pf‘i‘Ph‘i‘PJ‘ .
Cuita nHEpUMH MOXKET OBITh ABWXKYIEH MJIM TOPMO3SIILEH: 3HAK «+» Mepen
P; — s gBMKEHHS ¢ yCKOpPEHHEM, «-» — ¢ 3aMemieHueM. llonenns obe gactu
paBeHctBa Ha G u 3ammucaB P, BMecto P¢ + Py, momydnm

— P
p=PPw v, 3, (4.4)
G G g
NIn HpI/I HeyCTaHOBI/IBHJeMCﬂ JBUXCHUU
D=\|/J_r§'j. (4.5)
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[Tpn paBHOMEPHOM JIBM>KEHUH
j=0, D=vy. (4.4)

TepMuH «IMHAMHYECKUH (akTop» ObUI MpeIIoKeH akageMukoM EBrennem
AnekceeBnueM YynakoBbIM. DTOT (aKkTOp ONPENENsIOT Ha KaXIOW mepenade B
TIeproz PadOThI JBUTATENS C ITOTHOW HArpy3KOW MPH IOJTHOCTBIO OTPBITOH ApOC-
CeNbHOM 3acioHKe. [lMHaMH4YecKnil (akTop MO3BONSET CPAaBHHUTh TEXHHUKO-DKO-
HOMHMYECKHE TI0Ka3aTelld pa3HbIX MapoK aBTOMOOWIEH (TATOBO-CLENHBIE U pa3-
TOHHBIC CBOWCTRA).

Ha puc. 4.1 nmokazana AuHaMuuecKasl XapakrepucTuka aBromoomns. [lo ro-
PHU30HTAJIBHON OCH OTJIOKEHBI 3HAYEHUs YCTAHOBHMBILIEHCS CKOPOCTH JIBIKEHUS,
a 0 BEPTHKaJIBbHOW OCH — BEJIMYUHBI AWHAMUYECKOrO (pakTopa /Uit aBTOMOOHIIS
C MSATUCTYIIEHYATOW KOpOOKOii mepenad.

035}
030 — - }--——-—- ———————— e —————— ~—peGé
0.25

[
020

—U
L R min e @02
. | /i
ﬂ.m -q}.‘f.’fi,
w

aos e = ————— ¢

Vg vy V5 | Vi R |y

0 0 20 30 %0 50 80 70 Vaa

Puc. 4.1. [Junamuyeckas xapaxmepucmuxa agmomoouns

CKOpOCTh aBTOMOOWIISA, COOTBETCTBYIOIIAsi MAKCHMAJIBHOMY JTHHAMHYECKO-
My (akTopy Ha mpsMOl (YETBEpTOI) mepenade, Ha3bIBAETCS KPUTHUUECKOM, Tak
KaKk OHa pasJessieT IMojie MoJ KPUBOM TMHAMHUYECKON XapaKTepPUCTHKU Ha JBE
obnacTu, mo-pa3HOMY 00ecIeYBAarOIINe IBIDKeHIe aBToMoOms. [Ipu cropocTsix
JBIDKEHHSI aBTOMOOMIIS, OONBIINX KPUTHIECKOH, CIIydaifHOE MOBBIIIEHHE COMpPO-
TUBJICHUH JBI)KCHHUIO, TIPUBOJSIIEE K CHIYKEHUIO CKOPOCTH, OITHOBPEMEHHO YBe-
JMYMBAET JMHAMHYECKUH (aKkTop, YTO 0OSCIIeynBaeT YCTOHYMBOE ABIKEHHE.

[Ipn mBWXeHHH aBTOMOOWISA CO CKOPOCTSMH, MEHBIINMH KPUTHUYECKOH,
CIIy4alHOE ITOBBIIIEHNE BEIMYMHBI JTOPOKHBIX CONPOTHBICHHH, BBI3BIBAIOIICE
CHIKEHHE CKOPOCTH, MPUBOANT TAKXKE K CHIDKEHHIO JTHHAMHYecKoro ¢akropa. B
CBSI3M C 3TUM JIBI)KCHHNE CTAHOBHUTCS HEYCTONYMBBIM, @ MPEOOICHHUE MOBBIIICH-
HBIX CONPOTHBIIEHWH HA IMPAMOM Heperaye HEBOZMOKHBIM; OKasbIBaeTCs HEOO-
XOAVMMBIM TEPEKITIOYCHNE Ha HU3IIYIO Iepefady. Yem Bblmie KpUTHUECKast CKO-
pOCTh, T€M YaIlle MPUXOIUTCS HCIIONB30BATh HHU3IIHME MEpEeNadr, TeM XYXKe IH-
HaMHWYECKHE KauecTBa aBTOMOOMIIS.
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B HeKkoTOpBIX ciTydasx MBIOKCHUS M3-3a OyKCOBaHHS BEIYIIMX KOJIEC aBTO-
MOOWIIb HE MOKET HCIIONB30BaTh CBOU JHHAMUYECKHE BO3MOKHOCTH. [TodTOoMy
JTUHAMUYECKas XapaKTepPHCTUKA aBTOMOOWIIS JOMKHA OBITh OrpaHMYEHA BEJIH-
yuHaMU D, ipeenbHBIMHE 0 CIICTUICHUIO BEIYIIUX KOJIEC C JIOPOTOH.

Hunamuueckuii pakmop no cyennenuio — 310 MakCUMallbHOe 3HaueHue D, —
OrpaHHYEHHOE CIEIIEHHE BenymuX Konéc ¢ poporoi. Torna

(P - G - G - (PCLI K G 1 *
TIE QO — KOOPQPUIMESHT CIICIUICHUS KOJIEC C TOPOT O
Ay — KOO GULIUEHT HATPy3KH BEIyIINX KOJIEC.

[lpn nBwXeHHH B YCIIOBUSIX OONBIIMX JOPOXKHBIX COMPOTHBICHUH D,y
MOXKET He OBITh pealli30BaHa W3-3a HEJI0CTATOYHOTO CIICTUIEHHS BEIYIIHX KOJIEC.
JluHaMudeckas XapaKTepUCTHKA OKa3bIBACTCS «00e3IIaBICHHONY (CpE3aHHOM).

MakcumanbHOe 3HaueHue AWHAMU4YecKoro (akropa Ha HeEpBOi mepenaye
JUIsl aBTOMOOMIEH ¢ KornecHou (opmynoii 4x2 ObiBaer B mpenenax 0,25..0,4 —
qutst nerkoBbIxX # 0,3...0,5 — s rpy3oBbIX. [1Jist TOMHONPUBOAHBIX aBTOMOOMIIEH
JuHamMu4eckuil ¢axrop Moxer ngocturath 0,5. [Ipy MakcumanbHOW CKOpOCTH
JBWDKCHHS 3HAYCHUS AuHaAMuUeckoro dgakropa cocrapisitor 0,015...0,03 ms er-
koBbIX U 0,03...0,035 — 17151 rpy30BBIX aBTOMOOHIIEH.

CpaBHeHHUE NPeesioB U3MEHEHN MOLTHOCTEH Ui TPEXCTYIEHYaToN U M-
THCTYIIEHYaTOH KOpOOOK Mepenay MOKa3bIBAET, YTO B IOCIEAHEM CIydae CPeIHss
HCTIOIb3YyeMasi MOIITHOCTh OKa3bIBAaeTCsl 3aMETHO OONbIIIE.

OTO MO3BONSET YCTAaHOBHTBH, YTO uUeM OOIbIe Tepenad B KOpoOke, TeM
Oonpluasi CpeAHssl MOLIHOCTh MOKET OBITh UCIIONB30BaHa IIPH Pa3roHe, T. €. TeM
ObicTpee OymeT mpousBeneH pasroH. OnHAKO yBeIMYEHHE YHCIa nepenad Oonee
IISITH HEPALMOHANIBHO, TaK KaK Ta He3HAYMTeNbHasl BBITOJa, KOTOpas MOMy4aeTcs
IIpYU TIPUMEHEHUM IIECTH WM CEMH Iiepefad H3-3a JIY4IIEro HCIIONb30BaHUA
MOIIHOCTH JBHUTATeNs, TEPSACTCS BCIEACTBHE OONBIIEro 4ucia MepeKiTiodeHUH
nepeznay, Ha KakJ0e U3 KoTopsIx TpeOyercs Bpemsa. Kpome Toro, ynpasieHue aB-
TOMOOHJIEM M KOHCTPYKLUS KOPOOKH IIepead 3HAYUTENbHO YCIOKHIIOTCS.

[NosToMy B HacTosiIiee BpeMsl Ha aBTOMOOMIISIX [IOYTH HE PUMEHSIOTCS. KOpOoO-
KM TIepefiad ¢ 4ucioM mepenad oonee msati. Co3qaHo MHOTO SKCIIEPHMEHTAIBHBIX
KOHCTPYKIIMH, TIO3BOJISIONINX OECCTyNEHYaTO M3MEHATh EPENATOYHOE YUCIIO, YTO
MIO3BONUT TSI KaKABIX YCJIOBHM IBM)KEHHMSI BBIOPATH HAWIYHIIEE NEpeIaTOuHOE
yrcino. OHaKo Ha CEpUIHBIX aBTOMOOWISIX TaKHE KOHCTPYKIMH €I1IE HE TTOSBHIINCE.

[Ipumenenne OonplIero ymcna mepenad MO3BOMSIET YBEIWYUTHh TaKXkKe H
CpPEIIHIOI0 CKOPOCTh ABMKEHHS aBTOMOOWIA. sl McciaenoBaHus 3TOro0 BOIpoca
paccMOTpUM AMHAMUYECKHE XapaKTEPHCTHKH JIByX COBEPIIEHHO ONMHAKOBBIX
aBTOMOOMIIEeH, MMEIOMNX pa3HbIe KOpoOKH repenad. KopoOka mepenad omHOroO
aBTOMOOWIS MMeeT Tpu nepenadn (puc. 4.2, a), a KopoOka mepenad JAPyroro —
yerbipe (puc 4.2, 6). IlycTh aBTOMOOWIN JIBUralOTCS 1O OJMHAKOBOM IIOpOre,
oreHuBaeMoil kod¢durmienToM ;. Ha 3T0ii mopore oHM pa3oBBIOT OAMHAKOBEIC
MAaKCHMAaJIbHbIE CKOPOCTH Vy,x. MaKCHMalbHbIE CONPOTHBIECHHUS JAOPOTH, KOTO-
pBIe aBTOMOOWIIM MOTYT NPEOAONIETh, TAKKE OJMHAKOBBI U ONPEAEISIOTCS KO3 (-
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(l)I/IIII/IGHTOM COIIPOTHUBJICHUA HOOPOrvu, pPaBHBIM V). CKOpOCTI/I JABUIKCHUA TIpU
9TOM 6}Q[yT TAKXC OAVMHAKOBBIMH M PABHBIMU Vi .
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Puc. 4.2. Jlunamuueckue xapaxmepucmuxku asmomoouns ¢ mpex- (a)
u uemvipexcmynenyamoti (6) kopobxamu nepeoau

PaccmorpuM Terieph cilydaid ABHKEHUsI aBTOMOOUIIEH 1Mo topore ¢ ko du-
[IUEHTOM COMNpPOTHBJIEHUs 3. [lepBbiii aBTOMOOMIE (prc. 4.2, a) nomkeH Oyner
JIBUTATHCS 0 3TOM OpOTe Ha BTOPOIl mepenade Mpyu MajioM OTKPBITHH POCCEs
CO CKOPOCTBIO V,. Bropoii aBroMmo6mb (puc. 4.2, 6) Oyner ABUraThcsl Ha TPEeThel
nepenade, pa3BuBas CKOPOCTh V3. OYEBHIHO, YTO CKOPOCTH V3 3HAYHUTEIHHO
Oonplue CKOPOCTH V,. [ToaTOMYy BO Beex ciydasx, KOIIa COINPOTHUBICHUE IOPOTH
Oyner Oonbllie, YeM TO, KOTOPOE MOXKET OBbITh MPEOAOJICHO Ha TOCJeqHeH mepe-
Jlade, ¥ MEHbIIe, Y4eM MaKCHMaJIbHOE COIIPOTHBICHHE JOPOTH, NMPEONoIeBaeMOoe
ABTOMOOMJIEM C YETHIPEXCTYIEHYATOH KOPOOKOI Ha BTOPOIl mepesiaye, 3TOT aBTo-
MOOWIb OyleT pa3BHBATH OOJBIIYIO CKOPOCThH JBUIKEHUSI, CIIENOBATENBHO, U €ro
cpemHss CKopocTh OyneT Beime. COOTHOIICHHE MEXIY MepelaTOYHbIMU YHCIaMU
B KOpOOKe Tepeiad BhIOMPAIOT TakK, YTOOBI MPH Pa3roHE BO3MOXKHO IOJHEE HC-
MIOJIB30BATH MOIIHOCTH JIBUTaTEI. 7

JIMHAMUYECKYI0 —XapaKTepHc- el
THKY MOXHO HCIOJIb30BaTh VISl pe- -{X
LICHUS pAda 3a71a4, BO3HHKAIOLIUX
TPH SKCIUTyaTalud aBTOMOOHIIAL.

1. 3apmaBasick BeTMIMHAMH TIPH-
BEIEHHOTO Kod((HIMeHTa TOpOXK-
HOTO CONIPOTHBICHUS Y, MOXKHO
onpenenutb V., KOTOpBIE aBTO-
MOOWIIb MOXET pa3BUBaTh MpPH
pPaBHOMEPHOM [IBIKCHHH HA KOH-
KPETHBIX Tiepenadax (puc. 4.3).

2. Onpezienum  HanGoIbIIKE Be- a Vrma Vimax V.M

JTUHBL - HOPOXKHBIX — COUPOTHBIC-  pyc 4.3, unamuueckue xapaxmepucmuxu
HUIA, KOTOPBIE MOXET TMPEOIONIETh asmomobuns

Yrmax

"F’z_m ax
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ABTOMOOWITh, IBUTATEIh HA TOM MM WHOM Iepenade ¢ paBHOMEPHOU CKOPOCTEIO.
Ha xapakrepucTuke 3T0 OYIET Y yax U Wapax (CM. puc. 4.3). [lonydyeHHbIe TaHHBIE
CJIEAYeT TIPOBEPUTH C TOYKH 3PCHUS BO3MOKHOCTU MX PEATH3AINHU 0 YCIOBHIM
CICTUICHUS C JIOPOTOH, TIOCKOIBKY TPH ITOCTPOCHUH TUHAMHYICCKON XapaKTepu-
CTHKY YYUTHIBAIOT TOJIBKO TATOBBIC KAYECTBA aBTOMOOWIIS IO JTBUTATEITIO.

3. C HOMOIIBI0 TUHAMUYECKOU XapaKTEPUCTUKUA MOXHO OINPEICIUTH YIIIBI
moabEMa, KOTOPhIC aBTOMOOMITb CITOCOOCH MPEO0/10ICBaTh B 3aJJAHHBIX JOPOXKHBIX
YCIIOBHSX.

[Ipu ycTaHOBUBIIIEMCS IBHXKCHUHU YTrOJ TIOIbEMa

D=y =f+tga, tga.=D —f, (4.6)
e tgo =1 .

Yroi mpeooneBaeMoro moabeMa MOKHO YBEIHYHThH 3a CUCT WHEPIMU aB-

TOMOOMIIS
i—p_fsom ) @7)
g

[Tepen npeomoneHrueM moabEMa aBTOMOOMIb MOXKHO Pa30THATh JJIsl HAKOTI-
JICHHUs] KHHETHYECKON SHEPTHU. YToJ MoabEMa, IpeoaoeBacMOoro aBToMOOHIIEM,
B 3TOM ciiydae Oyner Oonblie yriia nmoabéMa, onpenesi€éHHOro 1Mo AMHaMUYeCKOn
XapaKTepUCTHUKE /IS YCTAHOBJICHUS JIBHKEHHSI.

U3 BbIpaxkeHnss AMHaMuueckoro Qakropa asromobmwnss D =P, —-P, /G

CIIEAYeT, YTO YeM OOoJIblie Macca aBTOMOOWIISI, TEM MEHBILE €r0 THHAMHYCCKHUIT
(bakTop, MpUYEM BO CKOJBKO pa3 yBEIMYMBACTCS Macca, BO CTOJBKO )K€ pa3
YMEHBIIACTCSl AUHAMUYCCKHH (PakTop. DTO MO3BONSET HPOCTHIM H3MEHEHHEM
Maciuraba BEpTHKAJIbHOH OCH IHMHAMHYECKOH XapaKTepPUCTHKH YYUTHIBATD W3-
MeHeHne macchl apromoOmis. Ecnu Dy — nuHamudeckuit dakrop aBTOMOOMIIS
[pH €ro HOBOM Macce, paBHa Gy, To Dy, =D-G/G, , tne D u G — quuamMuueckuit

(axTop ¥ NOJHAs Macca Harpy)KEHHOTO aBTOMOOMIIS.

Takum o0pazom, 3Has MacCy ¥ JAUHAMUYECKUI (AKTOp HATPY)KCHHOTO aB-
TOMOOHJIA U Maccy aBTOMOOHJIISL B €0 JII0OOM COCTOSHUH, JIETKO ONPENeNnuTh JH-
HAMUYECKUH (aKTop IS 3TOTO COCTOSTHUSL.

Ha puc. 4.4 nokazaHa quHaMUYecKas XapaKTepUCTHKAa ¢ HOMOTPaMMO#t Juist
omnpeneneHus TUHAMUYECKOro (hakropa aBTOMOOWIA NMPU BCEX 3HAYCHHSAX €ro
Harpy3Ku.

Jst MOCTpOSHUsI HOMOTPAaMMBbI TIOJCYNTHIBAIOT AUHAMHYECKHH (akTop Dy
aBTOMOOMIISI 63 Harpy3KH 10 BRIPAYKSHUIO

Dy, =D-G/Gy, (4.8)
rae Go — Macca aBToMOOMIISE 6€3 HArpy3KH.

Ot 3HaueHns Dy OTKIIaJBIBAIOT MO BEPTUKAIBHOH IIKaJE, IIOCTPOSHHON M3
TOYKH OCH aOCIIHCC, COOTBETCTBYIOIIECH aBTOMOOIITIO Oe3 Harpy3Ku. 3aTeM CTpo-
AT JIy9d TOCTOSHHOTO JUHAMHUYECKOro (pakropa, COeIMHsSA OJHHAKOBBIC 3Haue-
aust Do u D.
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Puc. 4.4. Jlunamuueckas xapaxmepucmurka ¢ HOMOSPaAMMOU Haspy30K

st onpeneneHns MaKCUMaJIbHOTO TMHAMHUYECKOro (hakTopa, Harpumep, Ha
BTOPOH Tiepeziaue aBTOMOOMIISI C HArpy3Koi, paBHoi 50% OT HOMHUHAJBHOM, ciie-
JIyeT MPOBECTH TOPH30HTAIBHYIO KacaTelbHyro K KpuBoid |l no mepeceuenus c
BEPTUKAJIBHON JIMHUEH, cooTBeTcTRYIOmEH 50% Harpy3ku (CM. IITPHUXOBBIE JH-
Hun). Touka nepecedeHust ONpeaeTUT HCKOMBIN JUHAMHYECKHUH (akTop.

B paccmarpuBaeMoM ciydae TOYKa IEPECEHUEHMs PACIIONOKMIACH MEXKIY
JIly4aMH, COOTBETCTBYIOIIUMH JHHaMH4YeckuM ¢akropam, paBubiM 0,2 u 0,25.
3HayeHHe AUHAMHYECKOro (GakTopa D,y i MoNydaeM MHTEPHOISILUEH: OT yda
D' = 0,2 Touka HaXOAUTCsSI HA PACCTOSHHUHM ., a oT ayda D" = 0,25 — Ha paccros-
uuu b, mostomy

¢ (D'-D). (4.11)
a+b

— ’
DmaXIISO% =D+

4.3. Pa3ron aBTOMO0OMJIS

CKOpOCTh JBWKEHHS aBTOMOOWIS YacTO HM3MEHSIETCS, B YaCTHOCTH IIPHU
TPOraHWU C MeCTa U OOroHe BHEPEAM HMIYIIUX MalivH. [103TOMy BakKHEWIINM
JMHAMHYECKAM CBOWCTBOM aBTOMOOWJISI SIBJISIETCSI TIPHEMHCTOCTD, T. €. CI0CO0-
HOCTb €r0 K OBICTPOMY Pa3roHY.

Pasron aBTOMOOWJIS, KaK MPABHJIO, COBEPIIACTCS IIO3TAITHO, HAYMHAS C
HU3IIUX TIepeiad ¢ MOCTEIIEHHBIM MEPEX00M Ha Ooliee BBICOKHE.

OCHOBHbBIE U3MEPUTEINH, XaPAKTEPUIYIOIINE IPUEMHUCTOCTh ABTOM OOHJISL:

— 3HAYEHHE YCKOPEHMUH ] aBTOMOOMIIS B TPOIeCCE PasroHa;

— IPONOIDKUTENIBHOCTD PA3TOHA tyur, T. €. BPeMs, B T€YEHHE KOTOPOTO CKO-
POCTh aBTOMOOMIISE BO3pACcTAET OT NPUHSATOr0 HAYaJILHOTO 3HAUSHUs V' JI0 3a/1aH-
HOT'O KOHEYHOro V";

— HyTb Pa3TOHa Sp,y, MPOXOAUMBII ABTOMOOHMIIEM 3a BPEMS pa3rOHa.

[Ipu TeopeTHYeCKOM aHajIHM3€e MpOoIecca pa3roHa aBTOMOOWJISI HE YIUThIBA-
IOT HaYaJIbHOE BpPEMs, B TEUCHHUE KOTOPOTO BBHIPABHHUBAIOTCS YIJIOBBIE CKOPOCTH
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KOJICHYATOT'O BaJia JIBUTATEIIS M ICPBUYHOTO Baja TPAHCMHUCCHU TIPU OYKCYIOIIEM

CICTUICHUH, TTOCKOJIBKY OHO BEChMa HE3HAYHUTEIIFHO M HE OKa3hIBACT CYIICCTBCH-

HOT'O BIIMSHUS Ha OOIIYIO MPOIODKUTEIEHOCTE pa3rona. Kpome toro, mpenamona-

TaroT, YTO BOMUTENb, BKITIOUAs CICIUICHUE, MTHOBEHHO BEDKHAMACT JI0 OTKa3a Iie-

Jlallb TOJauy TOIUTMBA, BCIECTBUE YETO JBHIATENb Cpasy Ke MEepPEeXOAnuT Ha pe-

JKUM paOOThI, COOTBETCTBYIOIIHI ITOTHOMY OTKPBITHIO IPOCCEIBLHON 3aCIIOHKH.
YckopeHue aBToMOONIIS:

=801 e (4.12)
Bp

W3 3TOr0 BBIpaXKeHHsI BUIHO, YTO YCKOPEHHE 3aBUCHUT OT JIBYX (PAaKTOPOB: OT
pazsoct D — , T.e. OT MpeBbINICHHUS TUHAMUYECKOTO (hakTopa HaJ| MPUBEACH-
HBIM KO3((UIEHTOM IOPOKHBIX COMPOTUBIEHMH, M OT KoddduumeHTa Jy,
YUUTBIBAIOIIETO CONPOTHBIICHHE PA3TrOHY, OKa3blBAEMOE BpAIIAIOIMMHCS Mac-
camu apromoOmis. [Ipu 3alaHHBIX JOPOXKHBIX YCIOBHSIX YCKOPEHHE PACTeT C
YBEIIMYCHUEM THUHAMHYECKOro ()akTopa M CHIKAETCS C YBEIMYCHHEM Kod(hdu-
LIUEHTa Oy, YdeTa BPalIAIoIUXCs Macc.

YeM HIKe HOMEp Tepenadu, Ha KOTOPOI HAYMHACTCS Pa3rOH, TeM OOMbIiie
pasnocts D — y. OfHako ¢ MOHMWKEHHEM HOMepa Mepeiadn OTHOBPEMEHHO yBe-
JIUYUBAETCA U KO3(DQUIUEHT Sy, TPUUEM OH PAcTET MPOMOPIHOHATIBEHO KBaApa-
Ty IIEPEAATOYHOIO YKCIa TPAHCMUCCUH. B CBsI3M ¢ 3THM pasroH He Bcerna Oynet
HanOosIee MHTEHCUBHBIM Ha HM3LIEH INepenade. B HEKOTOPBIX ciydasx yckope-
HHS aBTOMOOWIIS HA NIEPBOW Iepeqiadue MOTYT OBITh MEHBILE, YeM Ha BTOPOH, U3-
3a pe3Koro pocra ko3 dunuenra S, Torna pasroH crexyeT HAUMHATH Cpasy CO
BTOpOH nepenayu. Takue ycioBusi OOBIMHO Y TPY30BBIX aBTOMOOHJIEH, MOCKOJb-
Ky Y HHUX IIepeaTOYHble YHCiIa IepBOH Mepenady 3HAYUTEIbHO OOJNbIIe Iepefa-
TOYHBIX YHCEJ BTOPOH IepenayH.

ITo pe3ynsTaraM pacdeToB CTPOAT KPUBBIE MAaKCUMAIbHBIX YCKOPEHHH aB-
TOMOOWJISI Ha Pa3HBIX Mepenadax B (pyHKIMU CKOpOCTH JaBWkeHwus. OOmmit xa-
pakTep KpUBBIX Ha 3THX Ipadukax MOJOOCH XapakTepy KPUBBIX ITHHAMHYECKOTO
(akTopa, HO B CBSI3H C TeM, YTO KO3(D(GUIUEHT Sy, IPU yBEIUUCHHH IIEpeIaTod-
HOTO YHMCJIa TPAHCMHCCHUH PACTET, KPUBBIE YCKOPEHHH C YMEHBIIEHHEM HOMepa
nepefayy PacronararTcsl HECKOIBKO OMMke OHA K APYroil MO CpaBHEHHIO C
AQHAJOTMYHBIMH KPUBBIMU THHAMUYECKOH XapaKTePUCTHKH.

VY nerxoBoro aBTroMoOmis (puc. 4.5) KpuBasi YCKOpEHUH Ha BBICIIEH mepe-
Jlade mepecekaeT 0ch aOCIICC B TOYKE, ONMpeNeNsoneil MakCHMallbHO BO3MOX-
HYIO B JaHHBIX JOPOXHBIX YCIOBHSAX CKOPOCTB JBIKEHHS V yay.

Bpems pasroHa Iyist Ka)I0ro yqacrtka:

AV

tp =W , C, (413)
) Cp

Jop =05 (g + i) M/ c?, (4.14)

TJIE j; ¥ J; — YCKOPEHHUE B HAYajIe M B KOHIIE PACCMATPUBAEMOTO yIacTKa.
OGBIYHO CpeHee yCKopeHHe npuHMaroT pasHbM 0,15...0,25 m/c%.
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Puc. 4.5. 3asucumocmo yckopenust pazeona om ckopoCmu O8UNCEHUS A8MOMOOWISL:
a — 1e2K08020 ¢ MPexcmynenuamou Kopookoi nepeday, 6 — 2py306020
¢ yemvlpexcmyneHuamou Kopookoii nepeoau

IIyTte pa3rona:

V,, -t
S, =°3P—6F’,M, (4.15)

rie Vo, — CPemHsisi CKOpOCTh aBTOMOOHIIS, KM/H.

4.4. Topmo3Hasi AMHAMHKA ABTOMOOUJIS

Crnoco0HOCTh K NPUHYIUTEIEHOMY CHIDKEHHIO CKOPOCTH M OBICTPOW OcTa-
HOBKE — Ba)KHEiiIlee JMHAMUYECKOE CBOMCTBO MAIIMHBI, BIUSIONICE HAa €€ JKC-
IUTyaTallMOHHBIC [TOKA3aTeIl U UMEIoIee OONbIIoe 3HaUeHUE sl OE30MacHOCTH
JOPOXKHOTO IBHKCHUSI.

CHI)KEHHIO CKOPOCTH TPEISITCTBYeT HAKOIUIEHHAs MAIlMHOM MpH JBIDKE-
HUHM KAHETUYECKAasi SJHEPTHUsL, KOTOPYIO HY)KHO MOoracutb. C 3TOH LEeNbi0 CO3AaI0T
JIONIOTHUTENIbHBIE UCKYCCTBEHHBIE COMPOTHUBICHUS ABIDKCHHUIO.

OCHOBHO! HCTOYHUK IOMOTHUTENBHBIX CONPOTHBICHUN IBIDKCHHIO — CH-
cTeMa TOPMO30B, ITOCPEICTBOM KOTOPOI CO3IArOTCSd MOMEHTHI TPEHUS, MPersT-
CTBYIOILIME BpalIeHUIO Kojec. Hapsay ¢ MCKyCCTBEHHO CO3JaBa€MBIMU COIpPO-
TUBJIECHUSAMH TPH TOPMOXEHUHU JEUCTBYIOT eIlle COMPOTHUBICHUS JOPOTU U BO3-
Iyxa.

Crioco0bI TOPMOXKEHHS:

1. be3 ucnionb30BaHUS TOPMO3HON CHCTEMBI (IBIKEHUE HAKATOM).

2. ToapKO TOPMO3HOM CHCTEMOH.

3. CoBMeCTHO TOPMO3HOM CHCTEMOH U JBUTATEIEM.

4. TleprogmaeckuM IeiCTBHEM TOPMO3HOM CHCTEMEI.

Pexumbl TOpMOXKEHUS:

1. DKCTpeHHbIe — MPU MAKCUMAILHON WHTEHCUBHOCTH TOpMOKkeHust (5...8%
00IIero Yuciia TOpPMOXKEHHH), 3aMeIeHIe cocTaBisieT 6...7 M/,

2. Cryxe0HbIe WM YaCTUYHBIC, 3aMeJICHIE COCTaBiseT 3...4 M/c2.

ITokazarenu TOPMO3HBIX CBOMCTB:
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— MaKCHMaJIbHOE 3HAYEHUE 3aMEIUICHUS Jmax, KOTOPOE MOXKET OBITH TOCTHI-
HYTO TIPH TOPMOKCHUH B 33JAHHBIX yCIIOBHAX;

— MUHUMAJIBHBIN TYTh TOPMOKEHUS Sy, TPOXOAUMBIN MAIIMHOM OT Haya-
J1a TOPMOKEHUsI 10 TOTO MOMEHTA, KOIa €€ CKOPOCTb CHU3UTCSA IO 3aIJaHHOTO
3HAUCHUS;

— MUHUMAJIbHOE BpeMS TOPMOXEHUS Ty, TpeOyeMoe UL IPOXOXKIEHUS
nyTHn ST.MI/IH'

JUnst ucenenoBaHusl Imporecca TOPMOKEHUS YI00OHO MCIONIb30BaTh ypaBHe-
HHE TAroBoro OajaHca aBTOMOOWIA. B mpuMeHeHun k mpoueccy TOPMOXEHUS
9TO YpaBHEHUE HECKOIBKO BUIOU3MEHACTCA: IBIKYIIEH CUIION OKa3bIBAacTCs CH-
Ja uHepuMu Pj, TsroBas cuna P, oTcyTcTBYeT, a K cHiaM CONpPOTHUBIECHUS NPU-
OaBiseTcst TOpMO3Has cHla Py

Pj = Pf + PW + Ph + Pmp. (414)

W3 3toro ypaBHEHUs CllelyeT, YTO CHJIbI CONPOTHUBIECHUs KaueHuo Pr u co-
NPOTUBIICHUE BO31yxa Py, BO Bcex cilyuasix ABHKEHHUs CIIOCOOCTBYIOT TOPMOXKe-
HH1t0. CHjla COMpOTUBIIEHUS NMOAbeMY P, TpH ABMKEHMU Ha MOABEM TAKKE CIIO-
COOCTBYET TOPMOXXECHHUIO U BXOJIMT B ypaBHEHHE CO 3HAKOM «+» Ilpu ABMKeHUU
aBTOMOOMJIA Ha CITyCKE 3Ta CHJIA BXOIUT B ypaBHEHHE CO 3HAKOM «—» M IPOTHBO-
JEUCTBYET TOPMOXKEHHUIO.

I[Iponecc TopMOXKEHHST aBTOMOOWIIS CYIIECTBEHHO 3aBUCHUT OT COOTHOLICHU
MEKly TOPMO3HOM CHUIION M CHIION CLETITICHHS.

Ecnu cuna cueruieHus 60s1blie TOPMO3HOW CHIIBL, T. €:

Py =@ R > P, (4.15)

rae R = R, — npu 3aHMX 3aTOpMakKMBaEMBIX KOJIECaX;
R = R;+R; — pu Bcex 3aTopMa)kHBaEMBIX KOJIECax, TO MPH TOPMOKEHHH KO-
jeca aBTOMOOWIIS HPONOIKAIOT KaTHThcA. B 3ToM ciydae OCHOBHas
YacTh KHHETHYECKON 3HEPTUH aBTOMOOMIIS MpeBpaaeTcs TOpMO3HBIMU
MeXaHU3MaMU B TEIUI0, HarpeBaroliee TOPMO3HbIe 6apadaHbl U KOJIOIKH.

Ecnu cuia cuemniieHus: MeHblIe TOPMO3HOH CHIIBI, TO NPU TOPMOXKEHUH KO-
Jieca aBTOMOOMIIA IEPEeCTaloT BpaIlaThCad U CKONB3AT 1O popore. I[losTomy oc-
HOBHA$ 4aCTh KMHETHYECKOM SHEPIrHH aBTOMOOWIIA IpeBpamaeTcs B TEIUIO B pe-
3ylbTaTe TPEHUH IIMH O TOpOTY.

B mepBoM ciydyae MakCHMalbHYI0 TOPMO3HYIO CHIIy MOXKHO TIOIYYHTh
TOJIBKO TOTZA, KOTJja TOPMO3HBIE MOMEHTHI Ha Kojecax OymyT IpONOPIMOHAIBHBI
Harpy3kaM, IpUXOIALINMCS Ha HUX, T. €.

R Ry (4.16)
PTopl PTopZ

Ecnm 3Ta mponopioHanbHOCTs HE COOMIOAEHA, TO B TOT MOMEHT, KOIia Ofi-
Ha mapa Kojec OyneT pa3BHBaTh MaKCHMAIbHYIO TOPMO3HYIO CHITY, ApyTras, y KO-
Topoi oTHomeHue R/P.,, Oonblle, HE HCHONB3yeT CBOMX MAaKCHMAJIbHBIX TOD-
MO3HBIX BO3MOKHOCTEH.

s ynpolieHus BbIBOAA pacCMOTPUM CIlydall TOPMOXKEHHS Ha TOPU3OHTAJIb-
HOH mopore, npuHsB o. = 0 n npeHeOperast conporuBieHneM Bo3ayxa Py, = 0. Ilo-
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ClIe/IHee JIOMYCTUMO, TaK Kak Ul ydeTa CONPOTHBICHUS BO3/1yXa B BBIPAKCHUS
MIPUILIOCH OBl BBECTH CPETHIOI0 CKOPOCTh TOPMOXKEHUS, a €€ MOXKHO IIPHHSTH
PaBHOIA TOJIOBHHE HAYaJILHOM CKOPOCTH. DTa CPENHssl CKOPOCTh OyleT CpaBHU-
TenpHO Mana. [IpeHeOpeskeHrne CONpPOTHBIEHHEM BO3/yXa HECKOIBKO YBEIHYHUT
pacueTHele TOPMO3HbIE MYTH MO CPaBHEHUIO C AEHCTBUTENBbHBIMH. Ompenenum
HOPMAJIbHYIO PEaKIIHIO:

G-a-C.jh, +Gfr,

R, = g - . (4.17)

Jlist poriecca TOPMOYKEHHS TIEPE]] YCKOPEHUEM | CITEMYeT CTaBUTh 3HAK «—.
Peaknus R;:

G-b—j‘-j-hu_T+G-f-rK

Ry = , 4.20
s - (4.20)

e o u b — paccrosiHMe MO TOPU3OHTAIM OT LEHTPA THKECTH IO MEPENHEH |
3aHel Ocel aBTOMOOMIIS, M;
L — 6a3a aBTOMOOMIIS, M.
s 6aﬂcha CUJI IPU TOPMOXKCHUH, IPUHHUMAsA CHUJIbI COITPOTUBJIICHUA Kade-
HHUIO paBHBIMH Hy_!'IIO H3-3a UX CPABHUTCIBHO MaJjoun BCIIMYHHBI, HOJ'[y‘{I/IM:

P =Py =9-G=G/g-] (4.21)

Ecmu Py< Py, TOPMO3HBIE MEXaHH3MBI 00CCIIEUHBAIOT OIOKHPOBKY BCEX
KOJIeC ABTOMOOWJIS NPAKTUYECKH ORNHOBPEMEHHO, M I03TOMY BbIACPKHBAHUE
IIPOIIOPLIMOHANIBHOCTH MEX/y Harpy3kamu, JEHCTBYIOIIMMH Ha Kojleca, U TOp-
MO3HBIMU CHJIAMH CTaHOBMTCSI JIUILb JKEJIATENbHBIM ISl CO3JAHUSI PAIlMOHAJIb-
HBIX KOJIECHBIX TOPMO3HBIX MEXaHU3MOB.

TopMoXkeHHe ¢ OTbeIUHEHHBIM [BHTATENeM NIPUMEHSIOT Hanbonee yacto. B
paccMaTprUBaeMOM CIIydyae CIEIUICHHE BBIKIIOUAETCS, M JBUTaTellb, OynLydH OTh-
€IMHEHHbIM OT OCTAJIbHBIX BPAIUAIOIIMXCS MAcC MAIIMHBI, HE BIUSET Ha IpO-
uecc Topmoxerust. IIpu sTom TOpMO3Hast crta

P.=> M./t (4.22)

rae XM, — CyMMa MOMEHTOB TPEHHUS Ha BCEX KOIECHBIX TOPMO3aX.
MakcumaipHOe 3aMeJICHHE:

Jrmax =9(Pgy COSOLESINGY) /Sy, . (4.23)
Ha ropuzonTanbHoO#i gopore:

jT.Max =0- (Pcu léap . (424)
MuHuManbHBIA TOPMO3HOM ITyTh HA TOPU3OHTAIBHOM Y4aCTKE:

Saum =0,051:8, -V /¢y, (4.25)
TopMO3HOI MyTb:

2
=V (4.24)
2- Pey - g
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[Ipu ompeeneHUy OCTAHOBOYHOIO ITYTH aBTOMOOWJIS Ha TOPU30HTAIHLHOM
YYacTKe Oporu ucmonszyeM dopmyny npodeccopa JI.I1. Benmukanora:

So =(t; +t,)V; +0,051-K, -8, - Vi /9, (4.25)

rae t; — BpeMst peakuuu Bogureds, 0,3...1 c;
t, — BpeMsl cpabaThIBaHUs TOPMO3HOH CHCTEeMBI, s ruaponpusona — 0,4...0,4 c,
i maeBmonpusona — 0,4...1 c.
k, — ko3 duIeHT, OlIEHUBAIOIINGA TEXHUYECKOE COCTOSIHUE TOPMO3HON CH-
CTEMBI, JUIS JISTKOBBIX — 1,2, 1utst Tpy30BBIX — 1,4.

[Ipu TopMOXKEHHHM IBUTATENIEM CIICIUICHUE HE BBIKIIOYArOT. KapOropartop-
HBIW JIBUTATEIh pabOTaCT Ha PEKUME XOJIOCTOr0 XO/Ia C BKIFOYCHHBIM 3a)KUTAHU-
€M, a Ju3ejb — ¢ MUHHUMAJIBHOH Mojgaueii TOMmInMBa, JOCTATOYHOM IS TOrO, YTO-
OBbI OH HE 3aI7I0X.

JlBuraresns, BKIIFOUCHHBIA B TOPMO3HYIO CHCTEMY MAIIIMHBI, CO31aeT Ha BEAY-
IUX KOJIecax JiBa MPOTHUBOIMOJIMKHO HAMPABICHHBIX MOMEHTA: TOPMO3HOW MOMEHT
M;,, BBI3BIBAEMBIil COMPOTHBJICHUIMY, JCHCTBYIOIIUMHY B JIBUTATENC, M BEAYIIUIA
MOMCEHT MJ, COBJIaBaCMBIﬁ KacCcaTCJIbHBIMH CWJIaMU MHEPIIUH, BO3HUKAIOIIIUMHU B pe-
3YJIbTaTEC CHUIKEHUS CKOPOCTU JABMXKCHUA TOPMO3UMBIX MACC ABUTaTEIIA. HepBbe/lI n3
HHUX CIOCOOCTBYET TOPMOXKEHHIO MAalllMHbI, & BTOPOH — MPEIsITCTBYeT. Mcnonb3o-
BaHUC ABUTATCIIA 1A TOPMOXKCHUA MOXKET 1aTh 3(1)(1)61(’1‘ TOJIBKO ITpU yC.]'IOBI/II/I, qTo

M > M. (4.26)

TOpMO3HOM MOMEHT:

My =My, i /My (4.27)

rae My, — TOpMO3HOM MOMEHT Ha KOJIEHYATOM Bally ABUIATEIIs.

MHepunOHHBI MOMEHT:

M =d, - Jp 12 My /T (4.30)
rae J, — MpUBeNeHHBI K KOJIEHYaTOMY Bally MOMEHT WHEPIUH IBIDKYILIUXCS Macc
JBUTATETIS M BEAYIUX JAeTaneil CleIUIeHus;
jr — 3aMeIeHre aBTOMOOUIIS.

Ha puc. 4.4 noka3aHa 3aBUCUMOCTb 3aMEJICHHs aBTOMOOHJISI OT BPEMEHHU
TOPMOXKEHHS, TONYYeHHAs] IKCIIEPUMEHTAIBHBIM IIYTEM C IIOMOIIBIO 3aliCH
Iporecca TOPMOXKEHHUS Ha JICHTE ocInIorpada.

J

pt

h—

at,
Puc. 4.4. Ilpoyecc mopmooicenus agmomoouns

0 )t [£) t
N,
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Touxoit O 0003HaUEeH MOMEHT, KOT/]a BOIUTEINb YBUJIEIN MPEISITCTBHE, BBI3bI-
BaroIee HeoOXOMUMOCTb B TOPMOXXEHHH C MAaKCHMaJIbHOM HHTEHCHBHOCTBIO.

Bpewms t; ompenensier peakiyio BOAUTES U 3aBUCUT OT €r0 MHANBUIyalb-
HBIX KadecTB. JTo BpeMs B cpernHeM pasHo 0,4-0,6 ¢ u U1 OTAEIBHBIX BOANTE-
Jeit uamensiercs B npenenax or 0,3 1o 1,5 c.

Bpemst At; cpabarbiBaHMSI TOPMO3ZHOTO INPHUBOAA OT MOMEHTa HakaTus Ha
TeJlalib 10 Hadayla TOPMOXKEHUs! (TIOSBIICHUsI 3aMEJICHUsI) B 3aBUCUMOCTH OT TH-
I1a TOPMO3HOT'O TIPUBOJIA ¥ KOHCTPYKIIMH TOPMO30B KOJIECOIETCS B HIMPOKUX TIpe-
nenax. J{ns aBroMoOmier ¢ ruipaBInIeckuM IpUBOIOM OHO paBHO 0,2 ¢, a mpu
mHeBMaruueckoM npusosne 0,4...0,6 c.

3a Bpems 1, 3aMe/IeHre yBEITMYUBAETCS OT HYJIS 10 MAKCHMAaJILHOTO 3HAYEHUSL.

Bpemst t; cOOTBETCTBYET TOPMOXKEHHIO C ITOJTHOW HHTEHCHBHOCTBIO.

Bpewmst orropmakuBanust t; HEOOXOJMMO yYHTHIBATH TOJIBKO B TEX CIydasx,
KOI7Ia TOPMOXKEHHE BEETCSl HE JIO TMOJHOM OCTaHOBKM aBTOMOOWIS. B aTom ciy-
Yae Moclie OTITYCKaHHs Ieayii 3aMeJJICHne MCUe3aeT He cpasy, TaK Kak Cylle-
CTBYIOHIME TOPMO3HBIC CUCTEMbBI HE IMMO3BOJIAIOT MITHOBECHHO CHHU3UTh OaBJICHHUC B
TpyOOIIpOBOIE.

TopMo3HOM TyTh 3aBUCHT OT psiaa (HaKTOPOR:

— COCTOSTHUSI TIOKPBITHUS (IOXKIb, CHET, JEM, TPsi3b U T.11.);

— TEXHHUYECCKOI'O COCTOSAHUSA aBTOMO6I/IJ'I$I;

— BPEMEHH CYTOK;

— HayaJsa WM KOHLa paboyero JHs;

— TeMIIepaTypbl TOPMO3HBIX KOJIOAOK H T.1.

Harpesanue konomok no 150°C He Binusier Ha pabory Topmo3oB. OpHako
KOTJ[a TOPMO3HBIE KOJIOAKH Harpeaiorcsa 110 250°C, TOpMO3HOM NyTh YBEIHYHU-
Baercs B 2..3 pa3a u 3(Q(EeKTHBHOCTb TOPMO3HOM CHCTEMBI OLICHUBACTCS B XOJIE
CIIELUAJIBHBIX UCIIBITAHUN C pa3HOM CTENEHBIO HArpesa.

4.5. ToniuBHAS YKOHOMHYHOCTH ABTOM OOUJISI

ToIIMBHYIO SKOHOMHYHOCTh aBTOMOOWJISI TPHHSTO OLIEHHBATH PACXOIOM
TOIUIMBA B JUTpaxX Ha 80 KM MPOHIEHHOIO MyTH.

Ecnu usBecteH yacoBoii pacxon Tommmea apurarenst — Gt (Kr/4) U CKOpoCTh
IBWKEHUST aproMoOminst V (km/a), To pacxox Qs TorumiBa B auTpax Ha 80 KM
npo0era BBIPa3UTCs B CIIEAYIONICH 3aBUCUMOCTH:

N
Qg = e Ve , /80 KM, (4.31)
10-V-y¢
TJE e — YOCNBHBIN pacxoJ TOIUINBA, I/KBT-1;
Ne — MOIITHOCTP ABHTATEISA, TOTPEOHAS IS TBMO)KEHUS] aBTOMOOWIIS B 3a/1aH-
HBIX yCIIOBUSIX, KBT;
Y: — IUIOTHOCTh TOIUIMBA, KI/1; i Oensuna v,=0,525 kr/m; mis mu3enbHOro
torutuBa y,=0,625 Kr/m.

Z[J'ISI OPUCHTUPOBOYHBIX PACYCTOB!
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9o = Kn -KN -ge(Ne max)’ /xBT4, (4.32)

rac ge(Nemax) — y[[e.l'[];HLIﬁ pacxoa ToriMBa Ipu MaKCHUMAaJIbHOU MOHOIHOCTHU ABH-

rarels Mo BHEITHEW CKOPOCTHOH XapaKTepUCTHKe, T/KBT-4;
K,, Ky — k03¢ hUIMeHTh], YYUTHIBAIOIIME COOTBETCTBCHHO BIMSHHE HA YICIh-
HBIA PacXoJl TOIUIMBAa CKOPOCTHOI'O M HArPy304YHOTO PEKUMOB pa-
OOTHI IBUTATEIIS.
3aBucumoctu ko3 dunmeHToB K, n Ky mokaszans! Ha puc. 4.5 u 4.6.

K

(N
Kn " 25|
20 :
i / /5 \‘\ :———
4 < 10 —J:>\ i |
W mas

o 7} a5
0 @ o a5 08 w0 /ﬂiﬂ'l g 02 74 96 28 0

Puc. 4.5. Koagppuyuenm, yuumwisarowguti  Puc. 4.6. Koagpghuyuenm, yyumoisaiouyuii
6IUAHUE HA YOCTLHBIT PACX00 MONAUSA CKO-  GIUAHUE HA YOCTbHBII PACX00 MONAUBA
POCMHO20 pedcuma pabompl 0BUAMENsT  HAZPY3OUHO20 PENCUMA Pabonibl 08uzame-
aA

HarnsinHoe npescrasieHne O TOMIMBHOW SKOHOMUYHOCTH aBTOMOOWIIS TIPU
Pa3IUYHBIX YCIOBUSX YCTAHOBHUBILETOCS IBIDKCHHUsI JAaeT €ro SKOHOMMYECKas
XapaKkTepUCTHKa, TpezcTaBieHHas Ha puc. 4.7. Ha Hell mpuBeneHO HECKOIBKO
KPHBBIX, Ka)kKasi U3 KOTOPBIX MOCTPOEHA NPU OIPEAETIEHHBIX JOPOXKHBIX YCIIO-
BUSX, XapaKTePU3YEeMBIX 3HAYCHHAMH \1... Y IPHBEOCHHOTO KOd(duUIHEHTA
JOPOXHBIX CONPOTUBICHUH. 113 aHamu3a KpUBBIX BUIIHO, YTO U3MEHEHHE pacxo-
Ja TorunBa Ha 80 KM ITyTH NP Pa3iIMYHBIX CKOPOCTIX ABIDKEHHS HA paccMaTpH-
BaEeMOM Nepenade 3aBUCUT OT JOPOXKHBIX YCIOBHM.

Hwxnss kpuBas, moka3aHHas Ha puc. 4.7 MITPUXOBOH JIMHHUEH, MOCTPOEHa
ISt BapranTa \y = 0, Korma aBToMoOwITs JBmKeTCs 1o yKitoH | = f. OcrambHsre
KPHBbIE TIOCTPOCHBI 11 JOPOT € Pas3id- a
HBIMM, TOCTEMEHHO  BOSPACTAIOLIMMH ., yy,d
3HaYEHUSIMH KO3 (UIIEHTa . 60

MaxkcuManbHble CKOPOCTH  JIBHKE- i
HUSL aBTOMOOWJISI 1O Mepe YXyAIICHUs wt
JOPOXHBIX YCJIOBHUH W TIOBBIIIEHUS KO-
a¢¢unmenTa y ymeHpmarorcsa. VX 3Ha-
YeHHsI OTpaHUYEHBI OrHOAroNIeld KPHUBOU byl
a—a, TPENCTAaBIAIONICH co00i TeoMeTpH- L
YECKO€ MECTO TOYEK, COOTBETCTBYIOIINX ) EEP A TR T S
MAaKCHUMAJILHO BO3MOXHOMY KOIHYECTBY F 1 15 dmye

Puc. 4.7. Dxonomuueckas xapaxme-
44 pucmuxa aemomoouis
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TOILTMBA, PACXOAYEMOMY MPH COOTBETCTBYIOIICH YacTOTE BPAIIEHHS KOJEHYATO-
O BaJia JBUTATEIsL.

KpuBast ¢—¢ COOTBETCTBYET MHHUMAJIBHBIM PACX0aM TOIUIMBa Ha 80 KM TIy-
TH, T. €. HanOOIee IKOHOMHYHBIM CKOPOCTSIM JIBIDKEHUSI B PA3JTHUHBIX JTOPOXKHBIX
YCIIOBUSIX MPH paboTe Ha MaHHOW mepenade. Hanbonee 3KOHOMUYHBIE CKOPOCTH
BCETr/a HIYKE BO3MOKHBIX MAKCUMAJIBHBIX CKOPOCTEH.

Ha puc. 4.8 noka3aHa TOruTMBHAs Xa-

PaKTepPUCTHKA YCTAHOBHBIIIETOCS JIBHKE- 50 /
HUs aBTOMOOMJISl TIPH IBWKCHUU HA BBIC- 1110 sem v
mieit nepeziatc B 3ABHCHMOCTH OT Barpys- i
KH Ha aBTOMOOWIb, a Ha puc. 4.9 — mpu | gg .- 1Q, |
JIBIYKCHUH Ha PA3JINYHbIX Mepeaayax. : \‘\..___‘__q_____/zy

C yBenMYeHHEM CKOPOCTH IIyTeBOU &, 20 =
pacxon, Kak MPaBHIIO, CHaYaja HECKOIBKO 0
YMEHBIIACTC W JOCTUTAeT MHUHHMYMa 20 30 40 50 xm1 70
IpH HEKOTOPOH, 3aBHCAIIEH OT YCIOBHH
JIBYOKEHUS, CKOPOCTH. 3aTeM MO Mepe yBe- Vg ==

Puc. 4.8. Tunosas monnuenas xapax-
JINYEHUs CKOPOCTU pPacxojl TOIUIMBA [10- D
MEPUCMUKA YCAHOBUSULE2OCSL OBUNCE-

BOJIILHO ObICTpO Bo3pacraer. [lpu manoit 2pY306020 a8MOMOGUIA NO dopoZe
CKOPOCTH U, COOTBETCTBEHHO, MAaJIOH ¢ acghanbmobemonnvim ROKpbImuem:
MOIIHOCTH, Pa3BUBAEMOll JBUraTeneM, OH 1 —cepysom; 2 - bes epysa

BO3pacTaeT M BCIEICTBUE YMEHb-

meHust Mmexanudeckoro KITJ[ nsura- 16 ”

Tenst (YBENMYMBACTCS OTHOCHTEIb- 100w e

Hasl 0N MEXaHWYECKUX IMOTepb _—

MOIIHOCTH) U YXYyAILICHHUs YCIOBUI 12 ) '

CrOpaHus TOPIOYEN CMECH B IWIMH- | : ! 1

apax. Ilpu Gombmioit pasBHBaeMOM ; 10 _,.l / N

JIBUraTeIeM MOLHOCTA PacXoil ToM- o ‘T_',j/ i /{ Mt /
JIMBa BO3pAcTaeT u3-3a mepeobora- ° 8 ! | A y v

LIEHHUs TOPIOYEN CMECH U COOTBET-

CTBYIOIETO yMEHbIIECHUA 3ddex- sl ' ]
tuBHOro KIIJ[ mBuraremns. 3aBucu-
MOCTh pPacxofa TOIUIMBA OT CKOpO- 4

CTH JBIDKEHUs Ooliee pe3Ko BbIpa- 0 26 40 60 80 kmja 120

JKeHa y aBToMoOmiel c kapOropa- .
Puc. 4.9. Tonnuenas xapaxmepucmuxa ne2ko-
TOPHBIMHM JIBUTAaTEISIMH, IOCKOJIBKY
. 6020 A8MOMOOUIA NPU OBUNHCEHUU NO DOPO2Ee
YACIBHBIM pacxol TOIUIMBA Yy HHX ¢ acghanbmobemonnbim ROKpbIMuem
3HAYATENFHO OOIBIIE 3aBUCHT OT

CTEIIEHU MCITOJIBb30BaHUA MOIITHOCTH, YEM Y NU3CIIbHBIX.

J' ~
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5. TEOPUSA ITIOBOPOTA ABTOTPAHCITIOPTHBIX CPEJICTB
5.1. OcHoBHBIE cIOCO0ObLI 1 KHHEMATHKA AaBTOMOOHJIei

[Mox ympaBnseMOCThI0 MAIIMHBI Pa3yMEETCS €€ CIIOCOOHOCTH TIPH JIBHXKE-
HUM TOYHO COXPAHATh 3aJaHHOC HAIPABICHHUE W TIPU IOBOPOTE H3MCHSITH
HaTpaBJICHHUE IO TPEOYEeMOil TPACKTOPHH.

[Tnoxast ynpapiIsieMOCTh XapaKTepU3YeTCsl CTPEMIICHHEM MAIUHBI CaMOIPOH3-
BOJILHO M3MCHSATH HAIPABIICHUE JBM)KCHUSA, a TIPH TIOBOPOTE PYJICBOTO KoJieca JBH-
TaThCs TI0 KPUBOM, HE TOYHO COOTBETCTBYIOIIEH ITOBOPOTY YIIPABISIEMBIX KOIEC.

B kauecTBe KpUTEpHEB OIICHKH YIPABISAEMOCTH W TOBOPAYMBAEMOCTH aB-
TOMOOWJISI IPUMEHSFOT CIICAYIOIINE KOINYCCTBCHHBIC TOKA3aTeIIH:

— MUHHMAJIBHBIA paiyCc MOBOPOTA, MPEACIbHOE 3HAUCHUE CKOPOCTH M3ME-
HEHHsI KPUBU3HBI TPACKTOPUHU PA3IMIHBIX TOUCK;

— KOJIUYECTBO JSHEPTHH, 3aTPaYMBAaEcMOE Ha YIPABJICHHUE MPH JABWKCHUH 10
3a/laHHOI TPaeKTopuH;

— yAeNbHasl CUiia TSATH, HeoOXoIMMast P MOBOPOTE, U T.I.

Yewm MeHblIIE paJHuyc IIOBOPOTA, TEM OOJbIIE Mpe/elibHasT CKOPOCTb.

OCHOBHBIE CITOCOOBI TIOBOPOTA KOJICCHBIX MAIITHH:

— TIOBOPOT YIPaBJISIEMBIX KOJIEC;

— TIOBOPOT CITOCOOOM JIOMAIOIIICHCS paMbl;

— IPUTOPMaKUBaHHE KOJIEC OJHON CTOPOHBI MAIIUHBL.

Ha puc. 5.1 npuBeneHs! cxeMbl TIOBOPOTAa aBTOMOOMIIS ITyTEM ITOBOPOTA €T0
YIIPaBIsIEMbIX Koliec. J{Js HCKITIOUeHUs! MiIM yMEHBILICHHUSI OOKOBOI'O CKOJIBKCHUS
yIIpaBiIsieMble KoJieca aBTOMOOMJISI JOMKHBI ObITh MOBEPHYTHI TaKHMM 00pa3oM,
4YTOOBI UX OCH INEPECEKaCh B OMNPENEICHHOM MECTe, Ha3bIBAEMOM IEHTPOM
NOBOpPOTa aBTOMOOMIIs. [[eHTpbI MOBOpOTa JIBYyXOCHOTO aBTOMOOWIISI pacroia-
raroTcs Ha OCH 3aJHHUX KOJIEC, a TPEX- U YETHIPEXOCHBIX — Ha MPSIMBIX, IPOXOS-
IIHUX 110 CepEeIUHE MEXTy HEYIPaBIIEMbIMA MOCTaMU.

[Ipu3HakoM IMPaBUIBLHOTO BBIOOpPAa KOHCTPYKIMH CHUCTEMBI TIOBOPOTA SIBIISI-
€TCsl OTCYTCTBHE TOBBIIIEHHOIO H3HOCA [IMH aBTOMOOUIIS.

Ecnu Ha IByXOCHBIX aBTOMOOUIISIX O0Jiee BBICOKUIT M3HOC MPOTEKTOPa 4acTo
MMEIOT IIUHBI IEPEIHUX YIIPABISEMBIX KOJIEC, TO Ha TPEX- U YETHIPEXOCHBIX aB-
TOMOOWIISIX CHIJIPHEE MOTYT M3HAIIMBATHCS IIMHBI KOJIEC CPETHEr0 M 3aIHIX MO-
CTOB, T.K. Ha TIOBOPOTAX OHH KATIATCS C OOKOBBIM CKOITBKECHUEM.

Jns ymoOGCcTBa MONH30BAaHUS aBTOMOOMIIEM paiyC €ro MOBOPOTA OIDKEH
OBITh MUHIMAIHHO BO3MOXKHBIM. YIIPaBISIEMBIMH TIOSTOMY WHOTAA JETAIOTCS HE
TOJBKO TIepelHue, HO W 3amgaume komeca (puc. 5.1, 2). IloBopaumBatoTcst OHH
0OBIYHO B CTOPOHY, IPOTHUBOIIOJIOKHYIO TIOBOPOTY TIEPEIHUX KOJIEC.

HenocrartkoM Takoil CUCTEMBI, KpOME €€ CIIOXKHOCTH, SBISIETCS BBIE3] 3a/1-
HEH 9acTh aBTOMOOWIIS B CTOPOHY, IIPOTHUBOIIOJIOKHYIO TIOBOPOTY TIEPETHIX KO-
JIec, U3-3a 4ero TPYAHO OTheXaTh OT CTEHBI, TPOTyapa U T.I. Takoil aBTOMOOIIE,
KpOME TOT0, CKJIOHEH K OIPOKHIBIBAHUIO BCIEACTBHE HEOOBIYHO KPYTHIX €ro IOo-
BOpOTOB. YTOOBI YCTpaHUTH TOT HEMOCTATOK, MIOBOPOT 3aJHMX KOJIEC MPH IBU-
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KEHUH Ha JIoporax JIMOO OTKIIIOYAeTCsl, JIMOO HCIIONB3YIOTCS CHUCTEMBI, MO3BO-
JIAIOIIME TIOBOPAYMBATh 33JHUE KOJIECca, TOIBKO KOLAa yrol MOBOPOTa MEpeIHuX
KOJIEC TpeBhIIIaeT 4...5 TpaycoB, HAIPUMEp, IPU MAHEBPUPOBAHUH.

/
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Puc. 5.1. Cnocobwi nosopoma asmomoodunel

AN

W3BecTHBI Takke KOHCTPYKIMH JIETKOBBIX M TPY30BBIX aBTOMOOWJIEH €O
BCEMH YIPaBISEMbIMHA KOJIECAMH, B KOTOPBIX IOBOPOT 3aJHUX KOJIEC MOXET
MIPON3BOJNUTHCS B Ty WM UHYIO CTOPOHY HE3aBHCHMO OT HAIIPaBJICHUS IIOBOPOTA
nepeqHuX. Takas cHcTeMa 00eCHeYMBaeT 3HAYNTENbHBIC MPEHMYIIECTBA Mepen
OIMCAHHOH BBIIIE, TIO3BOMISAS JBYXOCHOMY aBTOMOOMITIO IBUTATHCSI HE TOJNBKO IO
KpYTy, HO 1 OOKOM, 4TO OBIBAE€T HY)KHO B TECHBIX TOPOJICKMX YCIIOBHUSX, HallpH-
Mep, TPH OTHE3/IE C MECTa MAPKOBKH, TPAHCHOPTHPOBAHMUH KPYHMHOTabapHUTHBIX
TPY30B IO Y3KHM JI0OpOraM, KOrjia aBTOMOOWIIb HE BIIMCBIBAETCS B TIOBOPOT, U T.II.
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Ha aBrOMOOMIISIX C mepenmHUMH YIpaBIIEMBIMH KOJecaMH BHYTpPEHHEE IO
OTHOIIICHHIO K IIEHTPY OBOPOTa KOJIECO TIOBOPAaUYMBAETCS HAa OONBIINN YToiI, YeM
HapyxHoe (cM. puc. 5.1).

IIpu noBopoTre BHYTpeHHETO Koneca Ha 20° Hapy)KHOE TOBOPAYMBAETCS Ha!

BA3-284 —14°,
3M1J1-43148 — 16°.

PaccrosHue OT LeHTpa MOBOPOTa O CEpeIUHBI 3aJHET0 MOCTa Ha3bIBAIOT
paauycoM HOBOpOTa:

R= L/tga, M, (5.1)

rne L — npononbhas 6a3a, M;
O — yroi OTKIIOHEHHs MEPEeIHEro Koneca OT ero HeHTPabHOrO MOJIOKEHHS
TIPY TIPAMOJIMHEHHOM JIBHKEHHH, TPAI.
YT00BI JIydllle OIEHUBATH PA3IMYHbIE CIIyYan [I0BOPOTA U IOBOPAYMBAEMOCTD
PpasHbIX MapPOK MAIIIUH, BBOIHUTCS [OHSTHE «OTHOCUTEIIBHBIN Paiiyc IIOBOPOTaX:
p=R/B, (5.2)
rae B - HIMprUHA KOJIEW MAIllUHbI.
VInoBasi CKOpOCTb TOBOPOTA:
o=v/R=v-tga/L. (5.3)

5.2. Bausinue 60K0BOro yBoaa IMH
Ha yNpPaBJIsieMOCTh ABTOMOOMJISI

ITon neiicTBreM mepenaBaeMblX HArPYy30K IIMHA B 30HE KOHTAKTa C IOPOron
nehopMupyeTcs He TONBKO B BEPTUKAIBHOM (PaJHalIbHOM), HO M B OKPYKHOM U
OokoBOM HampaBieHuAX. bokoas nedopmanus BeneT K M3MEHEHUIO HalpaBlie-
HHS KaueHWs Koileca, Ha3blBaeMOMY yBoaoM. Uem Oonblie GOKoBasi Cuia, TeM
OoJIbIIIE YTON YBOAA.

VYron yBoma 3aBHCHT TarkKe OT OOKOBOH JKECTKOCTH IIHMHBI: 4eM Oonblue
JKECTKOCTH (BBIIIE TaBJIEHHUE, TONIIe OOKOBHHA), TeM MeHblIe yBox. CooTHoImIe-
HHUE MEXIy yIJIaMU yBOJA TIEPEAHUX O; M 3aJHHUX KOlleC O, aBTOMOOWJeH ycTa-
HABJIMBAETCSA PAa3HBIMH JABICHUSAMHU BO3AyXa B LIMHAX. B peanbHBIX yCIOBHAX
KoJleca aBTOMOOWIISL MOYTH BCeraa KaTATcs ¢ yBoxoM. 3-3a momepedyHoil LeH-
TPOOEKHOHN CHIIBI Jayke TIPH HEOONBIIHNX MMOBOPOTaxX Kolleca UMeroT yBox 2...30°.
[Ipu yBome 5...4° KOAXQQUITNEHT COMPOTUBICHNUS KAYEHIIO KoJieca BO3PACTAET B
1,4..2,0 paza.

ConporuBiieHHE YBOIY IIIMHBI XapaKkTepu3yercs e€ Ko3((UINEHTOM COMPOTHB-
JICHHs YBOJY. 3aBUCUMOCTh MEXKIY JNEHCTBYIOIIEH Ha Koleco OOKOBO# CHIIOM, Kod(-
(PUILIEHTOM COTIPOTHBIICHUS YBOY U YITIOM YBOIa MOYKHO BBIPA3UTh (POPMYIIOM

Kys = Z / By, (5.4)
rae Z — OoKoBasi CHUIIa;
Kys — KO3 hHIMEHT COMPOTHBIICHNS YBOLY;
Oy — Yroi yBoza.

[Npakruyeckn JNUHEHHAs BHaYaje 3aBHUCHMOCTb MEeXIy Z U O M3MEHSETCS

mpu OONMBIIMX OOKOBBIX CHJIAX W3-3a MOSBISIOIIErocs mocie 4...6° yBoma mpo-
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CKaJB3bIBAHUSI IIUHBI MO JOPOre, a MOTOM M MOJMHOTO CKONbxKeHus (puc. 5.2).

Ecnu cxonbkeHne He TpeBbIIIa-

er 15%, ympaBinsieMOoCTh cuuTa-
€TCsl YJIOBJICTBOPUTEIHHOM.

C yBenuueHueM 4ucia cio-

€B HUTEH KopAa B Kapkace - T

]

1

|

HBl KOA(QQHUIMEHT CONMpPOTHUBIIE-
HUS YBOZY BO3pacTaeT. 3aBHCHUT
OH U OT PACHOJIOXKECHHUS HUTEH
Kopaa: mMHbBI Tuna «P» c pagm-
QIBHBIM PACIIOJIOKEHUEM HHTEH
(TOCT 20773-55) umeror MeHb- Px|
11yt0 OOKOBYIO JKECTKOCTH U, CIle-
JIOBATeIbHO, OOJIBIINE YIIIBI YBO- ‘
Jla Ha IMOBOPOTaX, YeM IIWHBI C
JIMarOHAJILHBIM PaCIIOIOKEHUEM

HUTEH. ODKCIUTyaTallusi aBTOMO- d
OuJisl C Pa3sHOTUIIHBIMH IIMHAMH Pyc. 5.2. Cxema no6opoma agmomotuns npu Haiu-
OrnacHa U IOTOMY HE PEKOMEHY- Yuu OOK08020 Y6000 WUH

ercsi. HuzkonpoduibHble pajuaibHbIe IIHHBI UMEIOT 0oJiee BBICOKYIO OOKOBYIO
JKECTKOCTb, U, CJIEI0BATENIbHO, MEHBIIUH YBOJI, YeEM CTaHAApPTHBIE TOPOUIATbHBIE.

IIpn noBopore aBTOMOOWIIS Hallle BCETO YINIBI YBOAA MEPENHHUX M 3aIHHUX
konéc O; M Oy pa3nuuHbl. B pesynsrare yBozja JBWXKEHHUS MEpeiHE U 3aHei
ocell OTKJIOHSIIOTCSI OT TPAECKTOPHUH, 110 KOTOPBIM OHH JIBUTAJIUCH OBl TIPH OTCYT-
CTBUH YBOZA. 3aJHSS OCh JIBIKETCS 110 HAIpPABICHUIO BeKTOpa V; ,a MepenHss
0Cb — 110 HaMpaBJICHUIO BEKTOpa V1, HAKIIOHEHHOTO K YKa3aHHOW OCH IOZ YIJIOM
0-01, TIE O - CpeiHee 3HaueHUe YIVIOB IMOBOPOTa OCell mepenHux konéc. MrHo-
BEHHBIN IIEHTP BpalleHHUs MAaIIUHBI epeMeraercs u3 Touku O, Tie HaXOmuics
6Bl [P OTCYTCTBMM GOKOBOrO yBOJA IIMH, B Touky O, JEKAIIylO HA Mepeceude-
HHUM NEPIEHANKYIIIPOB K BEKTOpaM cKopocTH Vi 1 V. B CBsI3U ¢ 3TUM U3MEHUT-
sl BeTMUMHA paJnyca IoBopoTa, R mpumer 3HaueHne R':

L=R’-tgd, +R’-tg-(a—5,), (5.6)
OTKyzIa
R = L . 5.7)
tgd, +1g-(a.—5;)
Tax KaK yIisl yBoJa Majibl, TO IIPHHAMAEM
R’ L L (5.8)

S,+a-8;, a+(8,-8)

Ecmm 8;<8;, R'< R — 310 aBTOMOOHIIE C W3IHIITHEH TOBOPAYMBAEMOCTHIO,

TIPH 3TOM PAJMyC TIOBOPOTa yMeHbImaercs (puc. 5.3) M MOXKET HaCTyIaTh TaKoe

MOJNIOXKEHHE, KOIZa MOBOPOT OYIET MPOMCXOAUTH MPU HEUTPATbHOM TOIOKEHUU
KOJIEC TOJBKO 3a cYeT OOKOBOTO YBOJIA IIHH.

Ecmu 6,=9;, To yBOA KONlec He BIUIET HA paanyc moBopora U R'= R — HOp-

MajbHas MOBOPAaYMBAEMOCTh, T.K. PaJAWyC MOBOPOTAa HE 3aBHUCHT OT OOKOBOWM
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YIPYrOCTH HIWH.

Puc. 5.3. Cxema Henpou3gonbHo2o nogopoma agmomoouis: a — ¢ usiuiHen
no8opauUeaeMoCcmuio, O — ¢ HeOOCMAMOYHOU NOBOPAUUBAEMOCINBIO

Ecnu 8,>9;, To R’>R 1 noBopaunBaemMocTh HeIOCTATOYHAS, IPH ATOM PaH-
yC TIOBOPOTa yBEJINYUBAETCH.

Jis momydeHusi HYXXHOTO pajuyca I0BOpOTa IPUXOAUTCS OTKJIOHUTH
yIpaBisieMble Kofiéca OT HeHTpaIbHOTIO TOMOKESHHS Ha OONBIIUI yrom.

[ToBOpaunBaeMOCTh MAalllMHBI BIMSAET TAKXKE Ha €€ KypCOBYIO YCTOMYHMBOCTD,
T.€ CIIOCOOHOCTB IIPOTHBOCTOSTH HENPOU3BOJILHOMY ITOBOPOTY M BOCCTaHABIMBATD
3aJ]aHHOE HaMpaBJICHUE ABM)KEHUS, €CIIM OHO MO KAKUM-TO MPUIMHAM HapYILICHO.

VY aBTOMOOWJIA C W3JUIIHEH IOBOPaYMBAEMOCTBIO B pe3ylbraTe OOKOBOIO
yBOZIA TIEPEAHUX KOJIEC Ha yrom &; (eMm. puc. 5.3, @) u 3amHUX Ha Op TIpH 3>0; Tpsi-
MOJIMHEHHOE BIDKEHUE TIepeiieT B KpUBOIKWHEHHOE ¢ IIeHTpoM moBopora O, pac-
TIOJIOXKEHHBIM Ha TOI CTOpOHE aBTOMOOMIISL, OTKYIa IeHCTBYeT OOoKoBas cuna Z.

C HayasoM TMOBOPOTa JOMOMHHUTENBHO K crie Z Mo0aBUTCS IEHTpallbHAs
cuna P'y. D710 mpuBenéT K yBENMYEHHIO YITIOB yBOAA U, KaK CIEACTBHE, HAYHET
YMEHbBIIAThCA paJuyc IIOBOPOTa, T.€¢ aBTOMOOWIIb, €CIM HE IPHHATH CBOEBpE-
MEHHO Mep K BOCCTAHOBIICHHIO NPSIMOIMHEHHOTO NBIKEHUS, OyIeT IBUTaThCs
T10 KPUBO# HENPEPHIBHO YMEHBIIIAOIIETOCS PaIiyca.

Ipu HemOCTaTOUHOM TOBOpaYMBAEMOCTH 3,<8; (cM. puc. 5.3, 6) aBTOMO-
OWIb HaYMHAET ABUTATHCS KPHUBOIMHEHHO ¢ LEeHTpoM moBopora O Ha TOH cTO-
pOHe, KyJa HampaBieHa O0okoBas cuiia Z, BhI3BaBINast yBOA INWH. Bo3HuMKaromas
mpu 3TOM OOKOBasi COCTAaBISAOMmas P', WHEPIIMOHHON CHJIBI MPOTHBOACHCTBYET
ciie Z ¥ TMPEmATCTBYeT YBEIWICHUIO YITIOB OOKOBOro yBoma. Uem Oombime CKo-
pocTh IBWXeHUs, TeM Oombine cuna P'; u tem a¢ddekTnBHEEe ee mpoTHBOmEH-
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CTBHE YBOY HIMH. TakuMm 00pa3oM, aBTOMOOWIIb ¢ HEIOCTATOYHOM TOBOpAYUBa-
€MOCTBIO0 aBTOMATHUYECKHU TIOIEPKUBAET MPSIMOIUHEHHOE IBUKEHHE.

J1J1s1 IOBBILIIEHHST KYPCOBOM YCTOWYMBOCTH Y JIETKOBBIX aBTOMOOMIIEH CTpe-
MSATCS CO3/1aTh HEOONBIIYIO HEJOCTATOUHYIO TTOBOPaYUBaeMOTh. JIJIst 3TOrO pac-
MOJIAraloT IEHTP THKECTH HECKONBKO OJKKe K MepeaHedl OCH, B IIMHAX Tepe-
HUX KOJIEC YMEHBINAIOT jaaBieHre. OOBIYHO MMOBOPAYMBAEMOCTH ABTOMOOHIIS
OAOUPAIOT TAKUM 00pa3oM, YTOOBI Oy - O = 1,5...2° TIpH MPUIIOKEHUHU K IEHTPY
TshKecTH aBToMoOmIs 6okoBoi criisl (0,3...0,4)G. bonee BhICOKIE HOPMBI HEIO-
CTaTOYHOM MMOBOPAYMBAEMOCTH OYAYT 3aTPYAHATH MOBOPOT MAIIHMHBI, TOBBIIIATH
COIPOTHUBJICHUE KAYEHHIO U YBEINYMBATH U3HOC IIHH. Y TPY30BBIX aBTOMOOMIIEH
CyMMapHasi 00KOBast )K€CTKOCTb 3aJ[HUX IIIMH BCEraa OOoNbIle, YeM MEPETHUX, T0-
3TOMY UX MOBOPAYMBAEMOCTh BCET/A HEOCTATOYHA.

Tabmuua 5.1. 3naueHns kK03(GUIUESHTOB CONPOTUBIICHHS YBOY IIMH

Mapxka aBTOMOOMIIST Pa3mep muH, Koagpdumument conporus-
JIFOMOB nenust yoxny, H/rpan
BA3 4,45-13 350...450
I'A3-3307 6,25-20 650...870
170)1 7-20 1400...1600
KamA3 7-20 1400...1600
MA3 11-20 2000...2400

Kputuyeckast CKOPOCTb IBIKCHHSI — 3TO TaKasi CKOPOCTh, KOTOPAst SBJISIETCSI
IPEACIBHON CKOPOCTBIO YCTOMYMBOrO ABIDKEHHUsI U sl 0=0 ompemesnsieTcs: mo
bopmyrne

(5.9)

5.3. Craduin3anus ynpapjieHus Kojiec

Crnoco0HOCTE YNpaBIseMBIX KONEC COXPAHUTH HEHTpanbHOE IONO0KEHHE
IIPY TPSIMOJTMHEIHOM JIBYDKEHHH M BO3BPAIIATHCS B 3TO MOM0KEHHE MOCIE TIOBO-
poTa Ha3bIBaeTCs CTAOMIN3AIMEH Kolec.
CriocoOHOCTD Kolec K CTaOMIN3alni 3aBUCUT OT YIJIOB YCTAHOBKHU IITIKBOP-
Heil ¥ nang Kolec, a Takxke 0T OOKOBOH YIIPYTrOCTH IIKH.
Paznuyaror yeTslpe Bua yIVIOB YCTAHOBKHU YIPaBISEMBIX KOJEC!
- Yron pa3BaJia Kojec Yo,
- HAKJIOH ILIKBOPHEM:
Y'ux - YTOI TIONIEPEYHOTO HAKIIOHA;
Y ux — YTOJI IPOIOIBLHOIO HAKJIOHA =~ 2°;
- CXOXK/IEHHE KOJIEC.
Vron pasBana Koiec Y, (puc. 5.4) mpencrasisier cob0i yroia HaKJIOHA Cpell-
Hel TIIOCKOCTH KoJleca K MPOJOIEHOM IUTOCKOCTH.
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[IIkBOpHN TOBOPOTHBIX Harg KOJeC YCTAHABIMBAIOT C HAKIOHOM B JBYX
TUTOCKOCTSIX: TIOTIEPEYHOH 'y ¥ TIPOIOINBHON Y .
"

~Jts
: gﬂ&’
4

WK

&
Puc. 5.4. Yenw YCMAHOBKU YynpaeJjisleMblX Kojiec. a — pasedjld Kojiec u noneped4Hoco
HAKNIOHA UWIKBOPH?L,; 0— }’lpOdO/leOZO HAKJIOHA UWKBOPHA, 6 — CX0dHCOCHUSL KOeC

Yrom y.x cxoxaeHus Konec (cM. puc. 5.4) xapakTepuzyercsl pa3HOCTBIO pac-
crosHUA A U B, 3aMepeHHBIX MeXy BHYTPEHHUMH OOKOBMHAMH IIMH B TOPH-
30HTAJILHOH IIOCKOCTH, MPOXOAAIIEH HEHTPHI 00OMX KOJlec, YCTAaHOBJIEHHBIX B
HEUTPAJIBHOE TTOJIOKEHUE.

Pa3Ban xomec crocoOcTByeT mosiBieHHIO cuiibl R (cocraBnsmoliei HOp-
MaJIbHOW peakuuu Y, JOPOTH Ha yNpaBisieMOEe KOJECO), HalpaBIEHHOH BIOMIb
OCH KOJIEC M TOCTOSIHHO MPWKHMAIOIIEH €ro K BHYTPCHHEMY HOMIIMITHUKY
ctynuisl. Ecnu Ob1 3T0M cHitel HE OBLIO, TO KOJECO JaXke MPU HEOOIBIIOM OCe-
BOM 3a30p€ B IMOJIIMIHHWKAX HAXOAWIOCh Obl B HEYCTOHYMBOM IIOJIOKECHHH,
MIPWKHUMAsCh TO K BHYTPEHHEMY, TO K HApYKHOMY IOAIIMITHUKY. llepensimke-
HHUE KoJeca BbI3BAJIO OBl MOBBIIIEHHBIN HU3HOC IIMH U MOAIINITHUKOB, YXYZIIIe-
HHUE YCTOMYMBOCTH JIBUKCHUSI.
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6. YCTOMYUBOCTH ABTOMOBWJIA

ITo Mepe pocra ckopocTeil IBIKCHUS aBTOMOOMIICH, pocTa 00beMa MepeBo-
30K OOIBIIIOE 3HAYEHHE MPHOOpeTaeT 0e30IMacHOCTh NMBIKEHHUS. UTOOBI pemarh
STH BOIPOCHI, HEOOXOMUMO YIYYIATh IMTOMEPEYHYIO YCTOHUUBOCTh U yIIpaBlisie-
MOCTb aBTOMOOWJISI. YCTOMYMBOCTH aBTOMOOWIIS XapaKTEpPHU3YeTCsl ero Crocoo-
HOCTBIO pa0oTaTh Ha MPONOTBHBIX W IMOMEPEYHBIX YKIOHAX 0€3 OMpPOKUIBIBAHUS
WU CTION3aHusL.

[ToTepst yCTOHYMBOCTH aBTOMOOMIISI BBIPAXKACTCSI B BO3MOXKHOCTH €TI0 OIPO-
KHUJIBIBAHUS WJIH OOKOBOM CKOJIBXKCHUH.

VY COBpEeMEHHBIX aBTOMOOMIICH ¢ HU3KO PACIIOIOKCHHBIM IIEHTPOM TSKECTH
OIIPOKHUJIBIBAHUE B TPOMOJBHOW IIOCKOCTH MAajOBepOsTHO. Yaie BO3MOXKHO
JIUIIG OyKCOBaHUE BEAYIIMX KOJIEC, BRI3BIBAIOIIIX CIIOI3aHHE aBTOMOOLIS.

6.1. ITpononbHast yCTOHYHNBOCTD

IIponosibHasl YyCTOWYMBOCTH aBTOMOOHMIISI — HAHOONBILIMK Yroi MonbeMa,
Ha KOTOPOM aBTOMOOHIIb MOKET CTOSITh O¢3 ONMPOKHABIBAHUS, HA30BEM €ro Mpe-
JCJIIBHBIM CTAaTUYCCKUM yT‘J'IOM noabeMa u O603Ha‘{I/IM Oy OHpOKI/I)Il)IBaHI/Ie
HACTyMaeT Torna, Koriua repejHue Koneca MOIHOCThI0 OTOPBYTCS M HOpMaJlbHast
peaxiust goporu Y, = 0. B aTom cinydae Ha 3a7Hue Koneca J1eiiCTByeT HOpMallb-
Has cuna Y, =G coS a,.

Cxema BHEIIHMX CHJ U MOMEHTOB, JICHCTBYIOLIMX B 3TOM Clly4ae Ha Kollec-
HBI aBTOMOOWIIb, TIOKa3aHa Ha puc. 6.1, a.

Puc. 6.1. Cxema cun, Oelicmgyiowux na OCMaHOGUSUUILCS AGMOMOOUTb

Moz BnusiHEeM cocTaBistroniei Maccsl G-SiNo, aBTOMOOWITb CTPEMHTCS CKa-
TUTHCSL BHU3. [lJIsl TIpenoTBpaIIeHnsl 3TOro K €ro 3aJHUM KojecaM MpPHIIOKEHa
TOpMO3Has cuia P.

CKaThIBaHUIO aBTOMOOWITS TIPETIITCTBYET TAKKEe MOMEHT COMPOTHUBIICHUS Kade-
HUIO 33JHUX KoieC My, JEWCTBYIOLIMIA, KaK IMOKA3aHO HA CXEME, MO XOAy YaCOBOM
CTpenKH. BrusiHe ero HeBeInKo, MOATOMY MPU pacderax MM MOXKHO MPEHeOpeyb.
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W3 ycrnoBust paBHOBECHST aBTOMOOMIISI OTHOCHTEITFHO BO3MOXKHOM OCH OTIpO-
kunpBaHus O, IMeeM
G-coso,-b - G-sina,-h,, =0, (6.1)
rae a u Ny, — COOTBETCTBEHHO MPOAONBHAS M BEPTUKAIbHAsT KOOPIUHATHI IIEHTpPa
TSDKECTH aBTOMOOMIIS.
Orcrona
tgo; = b/ ;. (6.2)

[penenbHBIN CTaTHYECKUHA YTON YKJIOHa 0003HaUYUM 0, (cM. puc. 6.1, 6). Ilpu
CTOSTHKE Ha TIPEAEIEHOM YKIIOHE MONHOCTBIO Pa3rpyXKaroTcs 3aJHUe Kojeca, U pe-
akius Y, =0. HopmarbpHas peakius JOpord Ha repennue komeca Y= G-coso, .

VYpaBHEeHHE paBHOBECHsI aBTOMOOMJISI OTHOCHTEIHHO BO3MOXKHOM B JaHHOM
ciydae ocu onpokuapiBanus O; UMeeT B

G-cosa,' (L-b) - G-sinay,' h,, =0, (6.3)

OTKyJa

tgo,'=(L-b)/hy.. (6.4)

LIeHTp TsKECTH JIErKOBBIX aBTOMOOMJIEH M Ipy30BbIX Oe3 rpysza Ha IuiaT-
(dbopMe HaxomuTCs MPUOITU3UTENBHO NOCEpENuHE POJOIBLHON 0a3bl, TOITOMY Y
HUX 3HA4YC€HUS MPEACIIbHBIX CTaTHYCCKUX YIJIOB IMOABEMA M YKJIIOHA IOYTU OAU-
HAKOBBI, B OONIBIIMHCTBE CIIy4aeB OHU He MeHblIe 40°.

[ponosnpHast yCTOMYMBOCTh MPH CTOSIHKE HA MOIXBbEMAaX M YKIIOHAX MOXKET ObITh
HapyllleHa He TOIBKO B pe3y/IbTaTe ONPOKU/IBIBAHUS aBTOMOOWIIS, HO M B pe3y/IbTaTe
€€ CIOJI3aHMs, KOIJIa MAKCUMAJIbHO BO3MOYKHASI B JIAHHBIX YCIIOBHSIX TOPMO3HAs! CHJIa
Pryax HEZOCTATOUHA [UIS YACPIKAHHS aBTOMOOWIIS HA HAKJTOHHOW TIOBEPXHOCTH.

Ecnu TopMo3a ycTaHOBIIGHBI Ha BCEX KoJlecax W CLEIHbIe KauyecTBa Iepeli-
HUX U 33JHUX KOJIEC OIMHAKOBBI, TO MAaKCHMMAaJIbHAs TOPMO3HAs CHJIa HA MOIbEME
U YKJIOHE UMEET OJIHO U TO )K€ 3HauUeHHUe:

PTMax = (PCH'G' COS(X(p . (65)
B sTom CJIyda€ yCJIOBH: CIIOJI3aHUs Ha IOABEME U YKIIOHE OJWHAKOBEI, T. €.
tga, = tgay = Qe (6.6)

6.2. IlonepevyHasi yCTOIYMBOCTD

[IpenenbHBIM CTATHYECKHM YIVIOM HMONEPEeYHOro YKJIOHAa 3, Ha3bIBaeTCs
HauOONBIINH yros, Ha KOTOPOM aBTOMOOHMIIb MOXKET CTOSITh, HE OIPOKHBIBASICH
1 HE CIION3asi BHU3, B TIONIEPEYHO INIOCKOCTH.

Hapymenune nonepedHol YCTOMYMBOCTH MOMKET HACTYIUTh BCIEICTBUE
JEeHCTBHS OOKOBBIX CHJI: IIEHTPOOEKHBIX, IOMEPEYHBIX COCTABIIIOUIMX CHII,
KPIOKOBOH Harpy3kH, yqapoB O HEPOBHOCTH IIOYBBI, CHIIBHOT'O OOKOBOTO BETpA.

Ha puc. 6.2 uzo0pakeHa cxema BHEIIHHUX CHII U PEaKIUil, ISUCTBYIOIINX HA
aBTOMOOMIIb, CTOSIIIMI Ha ITPENEITEHOM TTONEPEIHOM YKIIOHE.

VYron B, MOXKHO ONpPENENNUTh U3 YCIOBHS, YTO ONPOKHUABIBAHNE HAYHETCS,
KOTJja HOpMajbHasl Peaknusl MOYBbI Zp, HA KOJieca, PacIoIOKEHHBIE B BEpXHEH
YacTH YKJIOHA, CHU3UTCS 10 Hy/s. YpaBHEHHE MOMEHTOB OTHOCHTEIBHO BO3-
MOXXHOH ocu O' ONIPOKUIBIBAHAS UMEET BUJT

G- sinBy hyr —0,5BG-cosP, = 0. 6.7)
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Puc. 6.2. Cxema enewnux cun u peakyuil, 0eticmgyiowux Ha agmomoous,
CMOsIUULL HA NPEOeTILHOM NONEPEUHOM YKIOHE

Otkyna
tgB, =0,5B/ hy, (6.8)
rie B — mmpuHa konen aBToMoOuIIs.

IIpu cMeleHny KOOpAMHATBI HEHTPA TSHKECTH:

tgB, =0,5B - e/ hy,. (6.9)

B J1erkoBbIX aBTOMOOWISIX BEpTHKAIbHAs KOOPIAMHATA LEHTpa TsuKeCTH Ny, <
0,5B, nmosTomy st HUX B, >45°. B rpy30BbIX aBTOMOOHJISIX TIPH MOTHOI HAarpy3Ke,
PaBHOMEPHO pacrpeesieHHow 1o wiatdopme, hy, < 0,55B, yemy coorBeTCTBYET
Bn =35°. Ilpn mepeBo3Kax JIETKOBECHBIX CEIbCKOXO3SHCTBEHHBIX I'PY30B, TaKHX
Kak CeHO, COJIOMa M T.IL., KOTOPbIE YKJIabIBAIOT 3HAUYUTEIBHO BbIIIE OOPTOB ILIAT-
(opMBI aBTOMOOMIISI, BHICOTA LICHTPA TSHKECTH YBEIIMUMBAETCS, B PE3YJIBTaTe Yero
00KOBas YCTOWYUBOCTH AaBTOMOOMIISI CHIKAETCSI.

OmpenenuM craTHIecKuil yron f3, MOMEPEYHOro YKIOHA, Ha KOTOPOM BO3-
MOKHO CIIOJI3aHHE MaIIuHbI. I 3TOro UCMOb3yeM CXEMY CHJI, H300pa’KeHHYIO
Ha puc. 6.2, 3ameHuB yron B, Ha .

CocTaBuB ypaBHEHHE TMPOEKIMI BCEX CIJI, ACHCTBYIONINX B TIOMIEPEYHON
IUIOCKOCTH, Ha OCb, MTAPAJUICIbHYIO TOBEPXHOCTH ITYTH, TTOIYINM

G- sinB, = Z'+Z" = @,(Y'=Y") = ¢,G-cosB, =0, (6.10)
rae Z',.Z" u Y',Y"— cOOTBETCTBEHHO OOKOBEIE U HOPMaJIbHBIE PEaKIlH JOPOTH Ha
XOZOBBIE OPTaHbI, PACIIONIOKEHHbIE B HIDKHEH U BEPXHEH J4aCTAX YKIIOHA,

¢, — KO3 PUIMEHT CIETUTCHNS ABIKUTEIS C TIOPOTOi B OOKOBOM HAIIPABIICHUH.

W3 sTO0ro ypaBHeHus clenyert, uTo tgBy,=¢,.

KoaddummenT ¢, 3aBUCHT OT MEXaHMIECKNX CBOWCTB IOPOTH M KOHCTPYKIIUH
IBIKUTENA. 3BeCTHO, 9TO aBTOMOOMIIM HanOOIee TOBEeP>KEeHbI OOKOBOMY CKOITB-
YKEHHIO Ha OOJIeEHENbIX JJOPOrax, Ha KOTOPBIX KOA(GHUIMEHT (p, PE3KO CHIDKASTCSL.

Paccmorpum mpocredmmii ciaydail TOBOpOTa aBTOMOOWIS Ha TOPH3OHTAIIb-
HOM YYacTKe C YCTAaHOBUBILEHCSI CKOPOCTBIO M TIOCTOSHHBIM PayCOM BPAIICHHS
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BOKpYT IieHTpa moBopora. Jlomyctum, uto 1ieHtp nosopora O (puc. 6.3 @) pacro-
JIOKEH B TOYKE MEPECEUCHHS TeOMETPUUYECKUX OCeil BceX KolleC MaIluHBL. [Ipu
MOBOPOTE BO3HHUKACT PE3yNbTHPYIOLIAs EHTPOOSKHAS Cria P, mpunokeHHas K
LEHTPY TSHKECTH MAIlMHBI U HAMPaBIICHHAs TI0 paiycy OT eHTpa moBopora. Ee
OTPEIETISIOT 0 hopmyme
P, = G-0% -Ry./0, (6.12)
[JIe ®; — YIJIOBasi CKOPOCTh BPAIIICHHMSI MAIIMHBI BOKPYT LIEHTPa MOBOPOTA;
R.r — pamuyc moBopoTa HeHTpa TSHKECTH MAIIHHBL

Pasnoxum cuny P, Ha 1Be cocTapistomue, AeHCTBYIOMINE B MPOIOIBHON 1
MOMEPEYHOH MIOCKOCTAX aBTOMOOWIIS. [lepBasi 3 HUX BBI3BIBAET Mepepacmpesie-
JICHHE HOPMANBHBIX HATPY30K MEXIY MEPEIHUMHU M 3aJHHMH KOIECaMH, a BTO-
past CTPEMHTCS ONIPOKMHYTh MAIIMHY HAOOK.

[Nonepeunas (00KOBast) cOCTaBISAIONIAs IIEHTPOOEKHON CHIIBI:

P,/ = (G/g) 0)12'1 Ry, COSy, =
= Go 4 Rlg = (Glg) (vV¥IR), (6.12)
IJIe Y, — YroJI HaKJIOHa Pe3yJIbTUPYIOIIEH EeHTPOOEKHON CHIIBI K MONEPEUHO
IUIOCKOCTH,

V — CPEIHSSl CKOPOCTh ABTOMOOMJISI Ha TIOBOPOTE;
R — pamuyc moBopora.
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Puc. 6.3. Cxema cun, deticmgyrouux npu KPUSOIUHEUHOM OBUINCEHUU U NOBOPOME:
a — HA KOJECHbLU ABMOMOOUTL 8 20PUSOHMANBHOU NIOCKOCIL; 6 — HA A8MOMOOUTL
6 NONEPeYHOU NIOCKOCU

C yBeJIMYCHHEM CKOPOCTH ABIDKEHHS M YMEHBIIEHHEM pajiyca IOBOPOTa
LEHTPOOEKHAS CHJIA PE3KO BO3PACTAET U MOXKET IIPEBBICHTH BCE TIPOUre OOKOBBIE
CHIIBL, IEUCTBYIOIME Ha MalmHy. Kak crnemyer w3 (GopMyisl, axe Ipu CpaBHU-
TENBHO YMEPEHHON CKOPOCTH ABIKEHUS aBTOMOOWIS vV = 15 M/c 1 HE 09eHb Kpy-
ToM pazauyce noBopora R =40 m 6okoBast cocrasisioias P', npessiiaer 0,5G,

[pu Bxome MAaIIMHBI B MOBOPOT IIOMHMO IIEHTPOOESIKHOW CHIIBI BO3HHKAIOT
TaKKe JPyrue WHEPIUOHHBIE CHJIBI, TaK KaK Mepexol OT MPSMOIHMHEWHOro JIBHU-
KEHUSI K YCTaHOBHBLIEMYCS KPHUBOJIMHEWHOMY C MOCTOSHHBIM DaIiycoM KpH-
BH3HBI CONPOBOXKJAETCS] HEMPEPHIBHBIM M3MEHEHHEM MOMOXKEHHS LIEHTPa MOBO-
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poTa, YMEHBIIICHHEM pPaJyca MOBOPOTa M COOTBETCTBYIOIINM YBEIIMICHUEM YT-
JIOBOW CKOPOCTH HOBOPOTA (.

[Ipu nBWXEHUM aBTOMOOWIS TIO JOPOraM Ha €ro IMOMCPEYHYIO YCTOWJH-
BOCTPH CYIIECTBEHHO BIIMSET ITONEPEYHBIN MPOQIITH TOIOTHA JOPOTH Ha 3aKPyT-
neHusX. Ecu momepedyHbIit YKIIOH JOPOrW HAIPaBICH B CTOPOHY, MPOTHUBOIIO-
JIOKHYIO LIEHTPY 3aKpyIJIEHHs, TO OOKOBasi COCTABIISIONIAs MAaCChl aBTOMOOMIIS U
COOTBETCTBYIOIIAsT COCTABJISIONIAS IICHTPOOCKHOW CHITBI, BOSHUKATOIICH TIPH TI0-
BOpOTE, CHCTBYIOT B OJHOM HAIPABIICHHU, CTPEMSCh OIMPOKHHYTH aBTOMOOWIIb.
Ecnu morepeyuHslii YKIIOH JOPOTH HAMPABIICH K IIEHTPY 3aKPyIJICHHS, TO YKa3aH-
HBIC JIBEC CHJIBI HATPABJICHBI B Pa3HbIC CTOPOHBI. OYEBUIHO, YTO BO BTOPOM CITY-
Yae yCTOMYMBOCTH aBTOMOOMIIS HAa TMIOBOPOTE OYNET BHIIIIC, UEM B IIEPBOM.

6.3. YcToHYMBOCTH aBTOMOOWIISI MPOTHB 3aHOCA

Ecnu cuennenue muH ¢ 10poroil B MonepeyHoM HaIlpaBIeHUU HEJ0CTaTOu-
HO, TO IIO/1 JIelicTBHEM OOKOBBIX CHII KOJieca MOTYT HayaTh CKONB3HTh. B oOriem
cllydae CKOJNbKEHHE MepeAHNX U 3aJHUX KOJIeC MOXKET HauaTbCs HEOJHOBPEMEH-
HO WJIM MPOUCXOIUTH C pa3H0171 HUHTCHCUBHOCTBIO, B PE3YIBTATE YE€r0 BO3HUKACT
HETNPOU3BOJIbHBIM [TOBOPOT MAallMHBI BOKPYI' KAKOK-TO BEPTUKAIbHOU Ocu. Takoe
SIBJICHHE HA3bIBAETCSl 3aHOCOM. 3aHOCHI Hallle BCETO HAOIIONAIOTCS MPHU PE3KUX
TOPMOXKEHHSX WM Pa3srOHaX, Ha MOBOPOTAaX, MpPHU JABWKEHUH IO JIOpOTe ¢ IOorme-
PEYHBIM YKIIOHOM, IIPpU NMOJACKAKWMBAHHWH KOJICC Ha HEPOBHOCTAX U T. 1. Brnusnaue
MIEPEYUCIEHHBIX (HaKTOPOB 0COOEHHO NPOSIBIAETCSA HAa MOKPBIX M CKONB3KUX J0-
porax u B IpYTruX Cllydasx, KOrzna CLETIEHHE KOJIeC ¢ JOPOro yXyAlaeTcs.

CKIJIOHHOCTB K 3aHOCY IIPH TOPMOXKEHHHU M Pa3roHe OOBACHACTCS TEM, YTO B
3TO BpeMsl Ha Kojeca JEHCTBYIOT 3HAUUTENIbHBIC KacaTelbHbIE PEeaKIUu JOpOTH,
KOTOpbIE OTPHULATENBHO BIUSAIOT HAa YCTOMYMBOCTH KOJEC IPOTHUB OOKOBOTO
CKOJIbXEHHUA. PaccMOTpUM OOHOBPEMEHHOE NEMCTBHE HA KOJECO JBYX PEaKLIMMH:
KacarenbHol P, mpu pasrone (puc. 6.4, 6) unu Topmo3Hoi P, mpu TopMoxkeHHn
(cm. puc. 6.4, a) u 6okoBoO#t Z.

[ DaHHBIX YCJIOBUM IBUXKEHHS PaBHONEHUCTBYIOIAS 3TUX CHJI MOXKET
OBITH OIpeesIeHa M0 CIEAYIOIIUM BEIPaKCHHUSIM:

R=,P2+Z7%, (6.13)
R=,P2+27%, (6.14)

[o ycnoBusiM cuemiieHns ¢ JOpPOroi MaKCHMaJIbHOE 3HAUEHHUE PE3YIBTHPY-

IOLLEH peaKu
Ryax = Pe - Qi » (6.15)

TI€ Oy — KOXPPHUIUESHT CIETDICHUS KOolleca C TOpOroi;
Q« — HOpMaJIbHas Harpy3Ka Ha KOJIECO.
IIpu R = R,,,x 60koBas peakius Z Taxke OyIeT IMETh MaKCHMAaJIbHOE 3Ha-
qeHne Zy,x. C yIeTOM 3TOro MOIYInM:

Zmax = ((PCLIQK)Z - P12< ) (616)
ZMax = ‘\f ((‘pCHQK)Z _P% . (617)
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Puc. 6.4. Cxema 3anoca agmomoowis npu npsamMOoIUHEHOM 08UNCEHUU: d — NepeoHell Ocu
npu mopmodicenuu, O — 3a0Hetl OCU npu pazeone; 8 — 3a0Hell 0CU NPU NOBOpPome

Taxum oOpa3om, yeM OomblIe KacaTeIbHOE WM TOPMO3HOE YCHIINE, IEHCTBYIO-
11ee Ha KOJIECO, TEM MEHBLIIE €ro CLEIJIEHHE C JOPOroi B OOKOBOM HAIpaBICHUH.

Hawubonee BeposiTeH 3aHOC BEAYyILEH OCH aBTOMOOHJISI, KOJecaM KOTOPOii
Ipu paboTe B TATOBOM PEXHUME M TOPMOKCHHUHM NPHXOAUTCSA YacTO pa3BHBAaTh
Oonpiune KacarenbHble yeunus. [Ipu TOpMO)KeHNH IPy30BBIX aBTOMOOWIICH cuiia
CLICTUICHHUS BEAYIIMX 33HUX KOJIEC C JIOPOroi CHMXKAETCsI TaKKe U3-3a Iepepac-
TIpeJieNIeHNs] BECOBBIX HATPY30K MEXIy OCSMH.

Paccmorpum mpouecc 3aHoca B yNpoUIEHHOM Buzae. BbIsicHuUM, 4TO mpo-
W30MIET C IBUTAOIIMMCS MIPAMOIMHEHHO aBTOMOOMIIEM B CIIydae 3aHoca Iepes-
Heii (cM. puc. 6.4, @) u 3aaneii (cM. puc. 6.4, 6) oceii.

B nepBom ciydae HamnpaBiCHHE IBMKCHUS MEpefHEH ocu aBTOMOOWIA U3-
Menutcs. OHa OyIeT JABUTaThCsl CO CKOPOCThIO Vi (cM. puc. 6.4, a), npencrasis-
omeld coboi paBHONEHCTBYIOIIYIO CKOpoCTel v (o 3aHoca) u V, (OokxoBoro
CKOJIbKEHUSI Kosiec). B pesynbrare 3Toro aBTOMOOMIb HAYHET MEPEMENIAThCA 110
KpHUBOH, IeHTp KoTopoii O' IeXUT HA TepEeCcEIeHNN HOpMaleil K BEKTOpaM CKO-
pocreii v; mepenaer u v 3agHen ocet. [lonepeunas cocrasmstomas P'y, Bo3HH-
Kaloleld B Mpolecce 3aHoca MEHTPOOEKHON Ciibl P, HalpaBieHa B CTOpPOHY,
MIPOTUBOMONIOKHYIO CKONIBKEHNIO TepenaHux komec. Ilpm TakoM HampaBieHHH
LEHTPOOEKHAS CHJIa MPOTHBOACHCTBYET 3aHOCY M CIHOCOOCTBYET, TaKMM 00pa-
30M, BOCCTAHOBJICHHIO 33JaHHOTO MPSIMOIMHEHHOTO IBIKEHHS.

3HaunTensHO Ooee omaceH 3aHoC 3agHel ocu. B aToM ciydae aBToMOOWITh
HAYHET MMOBOPAYMBATHCS BOKpYT entpa O" (cM. puc. 6.4, 6), nexariero Ha me-
pecedeHnn HOpMasel K BEKTOpaM CKOPOCTEH V, 3aiHei 1 v nepeanel ocell. IIpu
TaKOM MOJIOKEHWU [IEHTPa MOBOPOTA BO3HHMKAIOIIAS LIEHTPOOEKHAsT OOKOBast CH-
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na P', ycunmBaer 3anoc. HauaBmmiicst 3aHOC OynieT yCHIMBATHCS, €CIIH CBOEBpE-
MEHHO HE NPHUHATh MEp K €ro mpekpamieHuto. s npekpamieHus Ha4aBIerocs
3aHOCa 3a/JHEM OCH CleqyeT YMEHBIINTh KacaTelbHYI0 CHIY Ha BEAYIIUX Koje-
cax, MPEeKpaTHB TOPMOXKEHUE WM YMEHBIIUB IOaYy TOIUIMBA B JBHIATelNb, U
MOBEPHYTH NEpEIHHE KOJIECa B Ty CTOPOHY, Kyia 3aHOCHUT 3aJHIOIO OCb.

CKOpOCTh 3THX IIPOIECCOB M TpeOyeMasi TOYHOCTh PETYITUPOBAaHMS Tapa-
METpOB OJIM3KM WIJIM TPEBBILAIOT MPEAENbl (U3MOIOTHYECKUX BO3MOKHOCTEH
yenoBeka. [1ouyBCTBOBAaTh M CBOEBPEMEHHO NPHUHATH MEPHI MO NPEKpalIeHUI0
3aHOCa YacTO HE B COCTOSHUU JJa’ke OMBITHBIM BoauTenb. [lo3ToMy BajkHOE 3HA-
YeHHEe MMEeEeT BHEIPEHUE aBTOMATHYECKHX YCTPONCTB C MHKPOIPOLECCOpaMu
(MuHH-DBM), Gnokupyromux u AeOIOKHPYIOIUX TOPMO3a M, TaKUM o0pa3om,
MIPEMATCTBYIOIUX 3aHOCY.

PaccMoTpuMm, 4TO IpOU30IAET MpH 3aHOCE 3aJHEH OCH BO BPeMs IOBOPOTA.
Bcnencreue u3MeHeHHs HamlpaBlIeHHs JBIDKEHHS 3aJHE OCH IIEHTpP MOBOpPOTa
nepemecturcsa u3 Touku O (cM. puc. 6.4, 6), TIie OH HaxoquiIcs 10 3aHOCa, B TOY-
Ky O', B KOTOpOI! mepeceKaroTcss HOpMaiK K BEKTopaM CKopocTeit V, 3aaHel U vy
nepennel oceil. Paanyc R moBopora B pesynbrare 3Toro ymeHsmures 10 R', 4to
NPUBEAET K YBEIUUSHUIO [IEHTPOOKHOM CHIIbI, ACHCTBYIOIIEH Ha aBTOMOOWIIB,
U K JalbHeiIIeMy yCHISHHIO 3aHoca. UToOB! yMEHBIIUTh OIaCHOCTh BO3HUKHO-
BEHHUS 3aHOCA IPU [IOBOPOTE, PEKOMEHIYETCsl CHIXKAaTh CKOPOCTh JI0 IOBOPOTA, B
OCO6CHHOCTI/I IpH ABMKCHWUN HaA BJIAXKHBIX U CKOJIB3KHX AOporax.

Ha ycToiiunBoCcTh aBTOMOOMIA MPOTHB 3aHOCA BIMSIOT T€ )K€ MapaMeTphl,
KOTOpBIE OIPEAEIAIOT €ro IMPOIOIbHYI0 U IOMNEPEYHYI yCTOHUMBOCTh. Uem
Oomple npoxonbHas 0a3a, MMpe Koles Kolec M HIDKE LEHTP TSDKECTH, TeM
ycTOWYMBEe aBTOMOOWIIb IPOTUB 3aHOCA.

6.3.1. Bruanue 60k06020 6empa Ha ycmouuueocms agnmomooun

ITox meiicTBHEeM GOKOBOTO BETpa aBTOMOOWIIL MOXKET OYCHb OBICTPO CXO-
autk ¢ goporu. OCOOEHHO 3TO OMACHO VIS JIETKOBBIX aBTOMOOMIEH, CKOPOCTh
KOTOPBIX 3HAYUTEIBHO BBIIIC, Y€M TPY30BBIX. BOAMTENh HEPEOKO HE yCIeBaeT
OTpearupoBaTh Ha BHE3aIHbIN TOPBIB BETPA.

Paccmorpum neiictBue O0KOBOro BeTpa Ha aBToMoOWIb (puc. 6.5). Koneca
[OJ] BIMSIHAEM CHUIBI BeTpa Py, OymyT yBOOWMTBCS COOTBETCTBEHHO Ha YIVIBL Op —
nepenHue u O, — 3aIHHE.
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Puc. 6.5. Y800 konec asmomobuns noo deticmsuem 60k08020 empa
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Ecmu 8, > &, To BCTpEUHBIN BO3AYIIHBINA ITOTOK CIIOCOOCTBYET JMallbHEHIIIC-
MY pa3BOPOTY aBTOMOOWIIS, HAUABIIEMYCsl B Pe3yIIBTaTe OONBIIETO YBOAA TIepe/I-
HHX KOJIEC.

Ecmu §; < &3, TO BCTPEUHBIHA IMOTOK MPEMSTCTBYET Pa3BOPOTY, U BOIUTEINb,
Bpalas pyjlicBoe KOJIECO, UCIPABIACT TONOKCHUE aBTOMOOWIA Ha mopore. [To-
9TOMY HEIOCTATOYHAs IOBOPAYMBAEMOCTh, C KOTOPOU JIENAIOTCS JISTKOBBIC aBTO-
MOOWIIM B HaIlleH CTpaHe, OrPaHUIMBACTCS BETHMYUHOM 01 - &, = 1...2 Tpas.

[omy4yuTs HY)KHBIC YIJIBI YBOJA MEPEAHUX M 33]JHUX KOIEC MOXXHO U3MCHE-
HUSAMH (POPMBI Ky30Ba aBTOMOOWJIS, CMEIasi, HapuMep, BIICpe]T MU Ha3ald ero
3aCTEKJICHHYIO YacTh, TaK HA3bIBAEMBIA «()OHAPHY, WU MPHUIABas COOTBETCTBY-
FOIIYI0 ()OPMY OT/ICTBHBIM YacTsIM Ky30Ba.

Touka mo JyIMHE Ky30Ba aBTOMOOWJIS, B KOTOPOW MPHJIOKEHHAs TONepeyHast
CHUJIa BBI3BIBACT OJIMHAKOBBIC YIVIBI YBOJA MEPEIHUX U 33THUX KOJIEC, HA3BIBACTCS
LIEHTPOM OOKOBBIX PEAKITHIA aBTOMOOWIIS.

Ecnu GokoBO# MeTaneHTp aBTOMOOMIS (YCIOBHBIM LIEHTP COCPEAOTOUCHHUS
BETPOBOW Harpy3ku cOOKy) pacronaraercsi BIepeir LEeHTpa OOKOBBIX peakIvH,
O] ICHCTBUEM IONIEPEYHOro BeTpa OONbIIe YBOAUTHCS OyIyT MepenHue Koeca,
€CJIM OH pacriojiaraercs c3ajiu, To 3aJIHue.

6.3.2. Brusanue KOHCMPYKMUGHbvIX (hakmopos
Ha yCmouuueocms agmomoouis

Kpome BnusHHA Ha ONPOKHUIBIBAHWE ABTOMOOMIIS BBICOTHI PACIIONIOKEHHS
LIEHTpa Macc, Ha YCTOMYMBOCTh BIMAIOT TAKKe: pa3Mepsl Kojeu u 0a3bl aBTOMO-
Owuisl, TUIBI OIBECKH Kojlec M NpuBoJa (MeperHuid WiK 3aJHUK), CTabWIn3aTop
NIONEPEYHON YCTOWYMBOCTH U T. 1.

TumoM moJBecKu KoJiec ONMpeeNsioTcs BBICOTa IIEHTpa KpeHa Ky30Ba, IO-
JIOKEHUE OCH KpeHa, BelIWYMHA pajuyca (IUieda) KpeHa, CMEIIeHHe MATEeH KOH-
TaKTOB KOJIEC C JOPOrod MpH KadeHHH Ky30Ba Ha YINPYTHUX 3JIEMEHTaX, HaKJIOH
KOJIeC, UX YBOJ U KojieOaHusl.

LeHTp KpeHa Ky30Ba aBTOMOOWIIS HaJ MOJBECKON HAXOIT IepecedeHrueM
MIEPIICHANKYIISIPOB K HANPaBICHUAM IepEeMENICHUN IISITeH KOHTaKTOB KoJlec MpU
MX Kaue€HHH Ha HAIPaBJLIIONIUX IEMEHTAX MTOJBECKH.

[Iupoko mpuMeHsIeMbIe TUIIBI TOABECOK U MOTOKEHHS OMPEeNIIeMbIX MU
LIEHTPOB KpEHa:

a) MakdepcoH;

0) OByXpbIUa)XHas HE3aBUCHMAT,;

B) 3aBUCHMA,

T') OJHOPBIYA)KHAS C TIPOIOIBHBIM KadeHHUEM KOJeC;

1) OMHOPBIYAKHAS C TIOTIEPEYHBIM Ka9eHUEM KOJIEC.

IIpsimas, coenuustomas HEHTPhl KpeHa, HaJl epeIHEN U 3aJHel moJBecKa-
MU, Ha3bIBAaeTCs OChIO KpeHa aBromoowsst. Ha puc. 6.4: Op — neHTp KpeHa, orpe-
JenseMblil epenHelt momBeckoi; O, — HEHTp KpeHa, ONpenelsieMblil 3aJHei
moaseckoii; OO — och KpeHa.

[NeprieHTUKYISIp, OMYIICHHBIN U3 IIEHTPa TSHKECTH aBTOMOOMIIS Ha OCh KpeHa,
Ha3bIBAETCS PAIIyCOM, W IUIeU0M, KpeHa aBromMoowst. Ha puc. 6.4 o6o3naven "h.
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Puc. 6.4. Ocb u nneuo kpena asmomoduist

Tak kak W11 yCTaHOBKH IEPENHUX M 3aJHUX KOJEC JIETKOBBIX aBTOMOOMIICH
HCTIONB3YIOTCS, KaK MPABWIIO, Pa3IMYHbIC TUIIBI TTOABECOK, OCh KPEHAa HAKJIOHS-
eTcsl B CTOPOHY, IJI€ LIEHTP KPEHA HIXKE.

Kpen ky3oBa Ha mMOBOpOTE TeM MEHbIIE, YeM OOMbIIE IOMEepPEedHasl KeCT-
KOCTh TIepenHell u 3amHeld moaBecoK. UToObI NMETh HEIOCTATOYHYIO TIOBOpAYH-
BAaeMOCTh JIETKOBOTO aBTOMOOWIIS, OOKOBas JKECTKOCTh TEPEIHEH MOIBECKH
JOIDKHA TPEBBIIATh OOKOBYIO JKECTKOCTh 3amHed B 1,1..2.5 paza. CymmapHas
0OOKOBas KECTKOCTH 00EMX ITOABECOK JIETKOBBIX aBTOMOOMIIEH OOBIYHO HAXOMWT-
cst B ipenenax 400...800 H/rpan.

VYBennuUTh OOKOBYIO JKECTKOCTH MOXKHO ITyTEM YCTaHOBKH CTaOMIM3aToOpa
MIONEPETHON YCTONYMBOCTH, TOBBIMIAIOMIETO OOKOBYIO KECTKOCTh TOIBECKH KO-
mec aBTOMOOWIA. Ha JETKOBBIX aBTOMOOWIISX CTAaOWMIM3aTOPHl YCTAHABIUBAIOT
00BIYHO Ha TIepenHMX IoaBeckax. Ha aBroOycax, Tpy30BBIX aBTOMOOWIIAX-
(yproHax ¢ BBICOKUM pacnonoxeHneM nenrpa tsxectr (3MJ1-5320 «beraok» u
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Jp.) CTaOMIIN3aTOPHI CTAaBAT M HA 3aJJHUE MOnBecKH. [Ipu OOKOBO# cuite, mpuio-
KEHHOH B IIEHTpPE TSHKECTH aBTOMOOWIA M paBHOM cuie 405 ot ero macchl, yron
TIONIEPEYHOr0 KpeHa Ky30Ba He JOJDKEH NpeBblmath S...4 rpaa. B atom xe nc-
TOYHHUKE NPUBOIUTCS pacyeT OCHOBHBIX IIapaMeTpoB CTaOMImM3aTopa.

YcTOHUMBOCTh aBTOMOOMIISI 3aBHCHT, KPOME TOTO, OT THIIA MPUBOJA, T.€. Ka-
KHe Kojleca SIBIIAIOTCS BEAYIIMMHU: TepenHue (TepefHuil MpHUBOA) WU 3aIHHe
(3aHMIA IPUBOM).

Ecnu Ha TBepABIX CyXuX J0Oporax ¢ MajblM CONPOTUBICHHEM Kauy€HUIO TUII
MIPUBOJIA CYILIECTBEHHOIO 3HAUEHNS HE UMEET, TO Ha CKOIb3KHX JIOPOrax, a TakxKe
Ha JI0pOrax C BBICOKMM CONPOTHBJICHHEM Kau€HHIO 3a]THETIPUBOAHBIE aBTOMOOU-
JIM HE MOTYT YCTOWYMBO JABHIaThCS Ha TIOBOPOTE JIIOOOTo paauyca M3-3a IOsB-
JISFOLLIETOCS 3aHOCA KOJIEC.

IIpuunHO 3TOrO ABNAETCS TO, YTO HANpPaBICHUE CUIIBI TATU IPU MEpenHeM
MIPUBOJIE BCEIrZa COBIAAAET C HANPABICHWEM KaueHMs YIpaBISIEMBIX Kolec, TO-
Ia KaK Ipu 3aJHEM NPHUBOJAE ACHUCTBYIOIIAsS HA MOBEPHYTHIE NEpenHue Koiaeca
TOJIKAIOI[Asl CHJIa BeeT K MOSBICHHIO B ISITHE KOHTAKTa MEPEAHUX Kollec MoIme-
PEUYHON CHJIBI, KOTOpasi BBI3bIBAET 3aHOC Ha CKOIB3KHX JOporax. JTa cuiia yBe-
JIMIMBACT K TOMY K€ COIPOTHUBJICHUEC KAUCHHUIO Ha BCEX HEMPAMBIX NOpPOrax.

VYerolunBoe ABMKEHHE MallbIX aBToMoOmIell Tuna 3A3 1o CyXuM TBEPAbIM
noporaM mpu ckopocTsx Beiie 120..130 kM/4 BO3MO)KHO TOJNBKO €CIIM OHHU
UMEIOT MEepeIHNH MPUBOA. 3aJHEIPUBOIHBIE aBTOMOOMIIM TaKOro Kiiacca OTIH-
YaIOTCsl TUIOXOM YCTOMYMBOCTBIO: «PBICKAHHEM» IO JIOpPOre, HAPYLICHHUEM Kyp-
COBOW YCTOMYMBOCTH T.II.

Ha obneneneBmmx 1oporax yCTOHYMBO MOTYT JIBUI'aThCsl TOJBKO IEpeIHe-
NPUBOJIHBIC aBTOMOOWIN. 3alHEIPUBOAHBIE JIETKOBBIE aBTOMOOWIIN B 3TUX YCIIO-
BUSX JIMOO HE MOTYT JBUTAThCA BOBCE, MO0 ABMKEHHE MX COIPOBOXKIAETCS IO~
CTOSHHBIMH U 3HaYUTEIbHBIMHU 3aHOCAMH.

OnpokuabIBaHUE MEPEIHETIPUBOIHOTO aBTOMOOMIA Has3al IPH IIBIDKECHUH
Ha TOIBEM IIPAKTHMYECKH HCKIIOUEHO, T.K. OyKCOBaHHME €ro BeOyIIUX KOJec
HACTyIaeT paHbllle, YeM ONPOKH/bIBAHNE. 3aAHEIPUBOAHBIA aBTOMOOUIb MOXKET
OIPOKUABIBATLCS B 9THX YCIOBHAX M 0€3 OyKCOBaHMSI.

VYeroiunBOe IBMKEHUE aBTOMOOMIIS MOXKET HApYIIAThCS TAKKe H3-3a KOJle-
0aHUil yIpaBIIEeMBIX KOIEC B TOPH30HTANBHOW IUTOCKOCTH. [IpramHaMu Takux
KoneOaHUi SIBIISIFOTCS:

— HecOaJaHCUPOBAHHOCTH KOJIEC;

— HECOOTBETCTBHE KNHEMATHKH TOJIBECKH KMHEMATHKE PYJIEBOTO YIIPABICHHS;

— aBTOKOJNICOaHMS YIPaBISEMbIX KOJIEC.

HecOanaHcnpoBaHHOCTh KOJieca BBI3BIBAET IOSIBICHWE MOMEHTa OTHOCH-
TENLHO OCH MOBOpoTa Konmeca (puc. 6.5). A Tak kak mpu KaueHHW aucOanaHc
OKa3bIBAETCS TO C OJHOM, TO C APYrOH CTOPOHBI OCH TIOBOPOTA, KOJIECO PACKATH-
Baercs. Ecnm nmcbanaHc 3HAUMTENBHBIN, MBIDKCHHE KpaiHE 3aTpyOHEHO H3-3a
CHIIBHBIX y#apoB. ITosTomy Komeca COBPEMEHHBIX OBICTPOXOMHBIX JIETKOBBIX U
TPY30BBbIX aBTOMOOMJIEH TIIATENbHO OamaHCHPYIOT. lJisl 3TOTO MCIONB3YIOT CIIe-
LIATIBHBIA OATaHCHPOBOYHBIN CTEH, HA KOTOPOM ONPENENSIOT MECTO YCTAHOBKH
0aJTaHCHPOBOYHOT'O I'PY3HKa M €T0 BETHIHHY.
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2’} Pui.

Pyl
Puc. 6.5. Brusinue necoanancupo8anHocmu Koneca Ha e2o KaueHue

[ToBopaunBaronyii MOMEHT, NEHCTBYIOIIMI Ha KOJecO OT aucOanaHca, MO-

XKeT OBITH OIpeieNeH mno Gopmyre
M=Pg-I, (6.18)
rae P, — cuna nnepuuy;

I' — paccTosiHrE 10 OCH TOBOPOTA.

YTO0OBI HCKITIOUUTD TIOBOPOT YIIPABJSIEMBIX KOJIEC TIPH Kad4aHUM Ky30Ba, KH-
HEMaTHKa JeTajiell MOABECKH JIOMKHA COOTBETCTBOBATh KHMHEMATHKE JeTajel
pyaeBoro ympasineHus. Ha cxeme (puc. 6.6) koneco npu KaueHHH Ky30Ba Iepe-
MeIaeTcs BOKPYT TOYKU A — KpEIUIeHHUs PecCcophl — 10 JIyre a — d.

Puc. 6.6. Hecoomeemcmaue Kunemamuki NOOBeCKu U pyieso2o ynpasieHus

[IpononbHas Tsira, COEAMHEHHAS C IOBOPOTHBIM PhIUaroM B Touke B, moBopa-
YMBAETCS BOKPYT TOUKH /[ —MecTa e€ KPEIUICHHUs] Ha COILIKE PYJIEBOTO MEXaHM3Ma —
o myre ¢ — 6. Ecnim Touku A 1 /] He COBIANaroT, HAPIMEP, OHU PACIIONIOKEHBI C
Pa3HBIX CTOPOH KOJIEca, KaK IMOKa3aHO Ha PUCYHKE, TO IIPH HOABEME WIIH OITyCKaHUH
Ky30Ba Kojleco ToBopaunBaeTcs. Kauenne ero Oyner 3urzarooOpasHBIM WIH C TIO-
TIEPEIHBIM MIPOCKATB3BIBAHUEM, ECITH IOPOTa C HU3KMMH CLETTHBIMU CBOHCTBAMH.

BeiOpaHHas KMHEMAaTHKa MOABECKH MO3TOMY JOMKHA OBITh TIIATENBHO CO-
IT1aCOBAaHA C KNHEMATHUKON PYIE€BOrO yIpPaBICHHUSI.
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B oThenpHBIX caydasx HaOMIOMAIOTCS KOJIeOaHUs XOpOIIo cOaaHCHpOBaH-
HBIX KOJIEC, KHHEMATHKA ITOABECKH KOTOPHIX BIIOJHE COOTBETCTBYCT KHHEMATHUKE
pyieBoro ymparieHus. [Ipomcxomsr
TaKk  Ha3bIBa€MbIE  aBTOKOJIEOAHHS
VIIPaBIAEMBIX KOJIEC, T.€. KOJIcOaHUs 32
CUET TOCTOSHHOTO MOJBOJA JSHEPIUU
JIBUTATEIs, KOrma camMa CHCTeMa Kojie-
OaTeILHBIMM CBOMCTBAMU HE 00amaer.

Ilox neiicTBueM HEpOBHOCTEH HO-
pOTH, CTaOWIU3UPYIONIETO CBOMCTBA
[IMHBI, THPOCKOITUYECKOr0 MOMEHTA
KoJleca W TMOJBOMA SHEPTUH CO3AIOTCS
YCIIOBHUS JIJIsl aBTOKOJICOAHUH yIIpaBIIsi-
eMbIX Konec. IlosBisiioTcst aBTOKONIE-
Oanust OOLIYHO HAa aBTOMOOWISAX C 3a-
BHCHMOM MOIBECKOM KOJIEC.

IIpy nomagaHuy NOA KOJECO Ka-
KOH-THO0 HEPOBHOCTH IIOBOPAYMBACT-
cs 6anka mocra (puc. 6.7).

BMmecre ¢ Hell moBOpauMBaKOTCsl Kojeca, Ha KOTOpPbIe HAUMHAIOT JEHCTBO-
BaTh MOIEpEYHasl CHia OT JOPOr'H, CTAaOWIN3UPYIOIUI MOMEHT IIUHBI M T'HPO-
CKOMMMYECKUI MOMEHT KoJIecC.

Puc. 6.7. Aemokonebanus ynpasnsemuix
KoJec agmomoouns

7. IINTABHOCTbB XOJA ABTOMOBWJIA

ITox nIaBHOCTBLIO X042 ABTOMOOMJISI IOHUMAETCS €ro CIoCOOHOCTh JIBU-
ratbCs 10 HEPOBHBIM JOPOraM C MHHUMAIbHBIMU BEPTUKAJIBHBIMH IepeMelle-
HUSMH U yCKOPEHUSAMH, HOCSIINMH KOIeOATeNIbHBIN 3aTyXaloni Xapakrep.

KoneGaHus BBI3BIBAIOT YTOMJIEHHE BOAUTEN M IACCAXKUPOB, H3HOC M HOJIOM-
KU JeTajiell aBTOMOOWIIS M BIMAIOT HAa COXPAHHOCTH rpy3a. Eciu mwiaBHOCTS Hemo-
CTATOYHasl, BOAUTENb CHI)KAET CKOPOCTb, CHHJKAas TEM CaMbIM HPOU3BOJUTEIb-
HOCTB aBToMOOMIIA. Ha pa3sOuThIX Hoporax mpoU3BOAUTENHLHOCTD MOKET CHUZUTD-
cst Ha 40...50%, MeXKpeMOHTHBII mpober ymeHbIHTHCS Ha 35...40%, pacxon Ton-
nBa yBeanauthes Ha 50...50%, cebecTonMocTh mepeBo3ku Bospactd Ha 50...40%.

3a MHOTOBEKOBYIO MCTOPHIO Pa3BHUTHS YEJIIOBEUYECKHH OPraHW3M INPHUCIIOCO-
Owics K Kome0aHWsAM C YacTOTOM, Kakas ObIBaeT mpu xoAp0e, T.e. MOpsIKa
40...70 xom/muH. Co3maBas aBTOMOOWIb, KOHCTPYKTOP MOIDKEH CTPEMHUTHCA,
9YTOOBI Ky30B, IJI€ Pa3MEIIAOTCsl BOAUTENb M MAcCaXUPbI, MMeIN OBl 4aCTOTY KO-
neOaHui, CON3MEPUMYIO C 3TON BEITMIHHOM.

3HaYNTEIbHBIC OTKIOHEHNS KaK B CTOPOHY YBEIMUEHHUS OT 3TOH YacTOTHI, TaK
Y yMEHbIIIeHHs TiepeHocstes domneznenHo. Konebanust ¢ yactoroi Boime 80...120 B
MUHYTY BOCHPHHHMMAIOTCS KaK JKECTKHWE yhmapel, a mpu dactore Hibke 40...45
HACTyNaeT Mopckas Oone3Hb. Y TIpy30BbIX aBTromoOmied wactora 80...130
KOJI/MHH.
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[TosToMy wacrora KonebaHNi Ky30Ba JISTKOBOTO M KaOMHBI TPY30BOTO aBTO-
MOOMIIEH HEe TOIDKHA BBIXOAUTD 33 YKa3aHHbIE TP EJIeTbl.

YcTaHOBIIEHO, YTO Ky30B aBTOMOOWJISI IPH JBMKEHHN KOJIEOJIETCSl B OCHOB-
HOM C COOCTBEHHOI YacTOTOMH, T.€. YaCTOTOH, ONpeesieMON KECTKOCTBIO YIIpY-
THX 3JIEMEHTOB TOABECKH aBTOMOOWs. KomeOaHMs ¢ BBIHYXKIIEHHOW YacTOTOM
(J4acToTO¥ BO3MCHCTBYIONIMX HEPOBHOCTEH JTOPOTH) OBIBAIOT CPABHUTEIBHO PE/l-
KO ¥ ITOTOMY OOBIYHO HE PacCMaTpPUBAIOTCS.

[Ipn nBWKEHNMM MalIMHBI BOSHUKAIOT BEPTHKAIbHBIC, TOPU3OHTAIBHBIE H
YIJIOBBIE KOIEOaHusI.

MarrHa npezcTaBisieT cO00H CIOKHYI0 CHCTEMY HECKOIBKUX Mace (Ky30B,
OCH, Koleca), CBI3aHHBIX MEXAy CO00i ympyrumu sjeMeHTaMu (peccopsl, cTa-
OMIM3aTOPHI, IIMHBI).

Macchl OTAENBHBIX YacTedl MalllMHBI JICNSATCS Ha JBE YacTH: HEIOIpPEecco-
PEHHBIE U TIOJIPECCOPEHHEIE.

Ha puc. 7.1, a nogpeccopeHHbIE IEMEHTHI MPEICTaBIeHbl Maccold m, co-
CPEeNOTOYEHHON B MX IeHTpe TshkecTH O, a HemoApeCcCOpeHHbIe — MaccaMH My U
My, U3 KOTOPBIX IepBasl MPEICTaBIsIeT COO0M Maccy MepeHHX, a BTopas — 3a-
HHX KOJIEC C OTHOCSIIIIUMHUCS K HUM HEIIOAPECCOPEHHBIMH JICTAIISIMH.

Puc. 7.1. Cxema xonebamenvrotl cucmemusl asmomoowis (a), 6udvl Koiebanutl
asmomobwisi (6) u IKeUSAIEHMHAsL KOlebamelbHas cucmema Ky306a (8)

Cxema xonmebaTenpHON cHCTeMBI aBToMOOWIs (cM. puc. 7.1, @), cocronut m3
YeThIpeX YHPYTUX SJIEMEHTOB: IepenHeil U 3aaHell MoaBecoK, 0003HaYeHHBIX Ha
CXeMe MPUBEACHHBIMH KO (QUIIMEHTaMU KECTKOCTH Cpy, Crp, M TIEPEIHEH U 3811~
Hel muH ¢ K03()QUITHeHTaMHU KECTKOCTH Cyy1 U Cyp. VIMEIOTCA Takoke KO3 Quim-
SHTBI, XapaKTePU3YIOIINe aMOPTH3HPYIOIIUE CBOMCTBA LIMHBI, — Ky, Ky M KO-
3¢ UIMEHTHI CONMPOTHUBICHUS AMOPTH3aTOPOB — Kyay1 U Kyays2 -
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HemnonpeccopeHHble YacTH WCHBITHIBAIOT OONiee BBICOKHE THHAMUYCCKUE
HArpy3Kd M UMEIOT KojteOaHus ¢ Ooriee BHICOKMMH aMIUIMTYIaMH, YeM Mofpec-
COpPEHHbBIE MaCChI.

[Mocne BO3MEHCTBUS BHEIIHUX CHJI BO3HHKAIOT 3aTyXaromue koineObanus. Ha
ralieHue 3THX KONeOaHMil BIHSAIOT CONMPOTHBICHHE aMOPTH3aTOPOB, MOTEPH HA
TpeHue npH JAehopMalny IHH, CHIIBI MEXXITHCTOBOTO TPEHHS B peccopax.

KonebaHus mOAPECCOPEHHBIX dYacTell aBTOMOOWIS HMMEIOT CIICAYIOIIUe
Ha3BaHus (cM. puc. 7.1, 6):

JIMHEHHBIC TIePEeMEIICHUSL:

- BIONb ocu ZZ — TIOMIPHITUBAHUC

- BIOJb ocu XX — TOIepruBaHue

- BJIOJb ocu YY — TomIaThbIBaHHE
VIJIOBBIE MEPEMEICHUSI:

- BIOJb Ocu YY —  TaJlonupoBaHue

- BIOJIL ocl XX — TOKaYMBaHHE

-BIOINb Ocu ZZ —  BUWIAHHE

HN3-3a CIOKHOCTH WCCIENOBAHUS CUCTEMBI C 4 CTeleHsMHU CBOOOABI MpH
pacdere MOIBECKH OOBIYHO M3y4aroT TONBKO JIBa BUJa KoleOaHWii, T.e. paccMar-
PUBAIOT KY30B KaK CUCTEMY C ABYMs CTCIICHAMU CBO60}1])I: BEPTUKAJIBHBIC U TIPO-
JONbHBIE. DTH KoJleOaHWs MMEIOT MEepBOCTENEHHOe 3HayeHue it KoMdopra-
6CJ'IBHOCTI/I, TaK KaK OHH BBI3BIBAKOT HaH6onee HETIPUATHBIC OINYHICHUA B Y€JI0-
BEUECKOM OpraHu3Me.

Toonpuvreusanue 6 nrockocmu (Z). Konebanust Ky30Ba BOSHHKAIOT MOCIIE Hae3/1a
KOJIEC MalIMHbI Ha IpersTcTBUe. B 3TOT MOMEHT Msrkast noaBecka aedopMupyercs,
OZIHAKO TIOCIIE Iepee3ia Yepe3 MpensTCTBUE KoleOaHus OynyT Mpoio/KaThCs, 3aTy-
Xast BECbMa MEUICHHO. JIJIst raieHus 3THX KojeOaHUH CTaBsITCs aMOPTU3aTOPBL.

T'anonuposanue 6 niockocmu (y). 910 yrinoBoe KoimebaHHe Ky30Ba B IIPO-
nonbHOM mockocTH (40...60 kon/MuH).

EcTe u3mepurens, KOTOpBIH XapakTepu3yeT HHTEHCUBHOCTD OIIYILEHUS KO-
nebanuii & (ken):

ileIgi, (7.1)
Eo
rae E — ynenbHast MOITHOCTD KoNeOaHMs, OTHECEHHAs K €MHUIIE MacChl U K MPOo-
JOIDKUTETBPHOCTH OHOTO HIEPHO/A;
Eo — ynenbHast MOIIHOCT KONEOAHHH, HAXOMAIIMXCA HA TPAHHUIIE OLIYIIAEMO-
CTH YEJIOBEKOM.

Bemmuuna £ = 1 Ha3pIBaeTCs «Iaib» (TPEUECKOE CIIOBO KOIeOaThCs).

Ecni aBTOMOOMIIb ABMKETCSI ITO POBHOM TOPOTE C OTAEIBHBIMH BOJIHAMH, TO
aBTOMOOMJIb KOJIEOJIETCSI C YaCTOTOM, ONIM3KOM K 4aCTOTE CBOOOIHBIX KOIEOaHHUH,
KOTOpBIE COBEPIIAIOTCS 3a CYET HAKONMHUTENbHOH 3Hepruu. [Ipn aTom cBoOOmHBIE
KonebaHus MPEACTABISIOT cOO0H TAPMOHNYECKHUH MPOIEcC W HOCAT MepHOANYe-
CKHI XapakTep:

z=Assinmt, (7.2)
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e A — aMIUTUTYIa KoleOaHui;
t — Bpems1, TpormeAmiee OT HaYasa KOIeOaHui 10 pacCMaTpHBaeMOro MOMCHTA;
(® — yIJIOBast CKOPOCTh, XapaKTepU3yIOIIast 4aCTOTy KoleOaTeIbHOTo Iporiecca.
U3 3TOro ypaBHEHHUS CIEMYET, YTO CKOPOCTh KOIeOaTeIbHOTO IMporecca
dz
V= E:Am-costw. (7.3)

Ona mmeer Haumbonblnee 3HavYeHue V,, =A-®, xorga cosot = 1, T.e. B

MOMCHT HPOXOKICHUA KOJ'Ie6J'IIOH.I€I>iCH MacCChl 4€pe3 MCPBOHAYAIBHOC ITOI0XKE-
HHUEC PABHOBCCHUA.

B sTOT MOMEHT KMHeTHYecKas OHEPIHUA KoJe0aTeIbHOro mnmpouecca MMEET
HanOoJIbIlIee 3HAUYECHUE:

M-V m-A?.o?
2 2

YuuteiBas, uto mepuoa koiebanuit T = 2-mw/®, moay4aeMm Ui yIeabHOM
MoIIHOCTH Konebanuii E crenyroree BopaxkeHue:

_ B _ A’ o
m-T 4-m

OTHolIIEHHE TTOAPECCOPEHHBIX MACC K HEMOAPECCOPEHHBIM Ha3bIBAETCS KO-

3G PUIMEHTOM MOIPECCOPUBAHUS:
p=—m (7.4)
m; +m,

OT10T KOAPPUIMEHT SBIAETCS BAKHOW XapaKTEPUCTHUKOM KoieOaTenbHOM
cucTeMbl. [IpM CHIW)KEHHM BENMYMHBI HENOAPECCOPEHHBIX MAacC YMEHBLIACTCS
CHJIa TOYKOB, IIEpeaBacMbIX IIOAPECCOPESHHBIM MacCaM.

Ho mnpu yBennyeHMH HOAPECCOPEHHBIX MAacC YMEHBIIAETCS HMX YyBCTBH-
TENBHOCTH K YKa3aHHBIM TOTYKAM.

ITosToMy L cTpeMsTCs yBeNUYUBATh B OCHOBHOM 32 CYET BOSMOMKHOI'O CHU-
JKEHUSI HeTTOAPECCOPEHHBIX Macc:

— JUTs JIETKOBBIX aBTOMOOMIel | = 4,5...5,5;

— IS TPY30BBIX [L =4...5.

OTH 1aHHBIE OTHOCATCS K aBTOMOOWIISIM C MOJTHOH HArpy3KOH.

[Ipu HemoHO# 3arpy3ke U 0e3 HArpy3KU |I YMEHBIIAETCsl 0COOCHHO 3HAYH-
TENBHO y TPY30BBIX aBTOMOOMIICH. DTO MPUBOIKUT K YXYALICHHIO INTABHOCTH X0/1a
(B momBeCKy BBOIAT MOAPECCOPHUKH, THEBMATHUECKUE OAJIOHBI).

EMaX = (7'4)

em?/c3. (7.5)

INonsATHE «HEMOAPECCOPEHHBIE MAacChl» B H3- X
BECTHOH CTENICHH YCIIOBHO, T.K. ¥ 9TH MaCChl HMEIOT R\ p R
YOPYTYIO OIOpPY B BUJE MHEBMATUYECKUX IIKMH. Yem f 0 ¢
MEHbIIIe BHyTPEHHEE JABIICHUE H OOJbLIE Pa3Mephl 0
LIMHBL, TEM BBIIIE €€ CIIOCOOHOCTh MOMIOMATE MeJl- { a g <>
K€ HEPOBHOCTH. | 27
KoadhummenTs! )XeCTKOCTH YIPYrUX 3IEMEHTOB ¢ S X
TiepeTHel 1 3a THEH TTOBECOK — ¢ U C; (pHC. 7.2). ! C, <E
—4

Puc. 7.2. Konebamenvuas '
cucmema ¢ 4 ynpyeumu
2lIeMeHmami



W3BecTHO, YTO BO BCSIKOW IOJPECCOPEHHON CHCTEME MMEETCs TOUKa, 00ma-
JIAI0IIasi TEM CBOMCTBOM, YTO €CJIM MPUIOKHTh K HEl BEPTHKAIBHYIO CHITY, TO
BCsl cucTeMa OyeT IepeMeIaThesi TOIbKO B BEPTUKAIBHOM INIOCKOCTH. DTa TOY-
Ka Ha3bIBAaETCs [IEHTPOM YIIPYTOCTH CHCTEMBI.

Ecnu sxe cuima mpuiiokeHa BHE IIEHTpa YIPYTOCTH, TO CHUCTEMa IOMHMO
BEPTHKAIBHBIX NIepeMelIeHui OyeT IMETh U YIJIOBBIE.

Onpeodenenue nonodxcenus yenmpa ynpyeocmu. IlonpeccopeHHYIO 4acTbh
ABTOMOOWIISA TIPEJICTaBIIsIEM B BHJE OaNKH, onuparoieiics Ha 2 ynpyrue ornopebl.
Touka O 0603HaYaeT LEHTP CHITBI TSHKECTH ¢ KOOpAMHATaMH a u b. PaccrosHue
OT MCKOMOT0 TIOJIOXKEHHs IIeHTpa ynpyroctu O 10 HEeHTpa TSHKECTH 0003HAYUM —
X. B 1ienTpe ynpyroctu npukiiaabBaeM BEPTHKAIBbHYIO CHITY P.

Tak xak cucremMa B 3TOM Cllydae AOJDKHA TIepeMeNIaThcsl CTPOro BEPTUKAIIb-
HO, TO YIPYTHE SIEMEHTHI POTHOAIOTCS Ha OMMHAKOBYIO BenUuuHy — T 1 MOKHO
3armcaTh:

R,y R
—1_-_2 (7.5)
G G
rae R; u R, — peakuuu B omnopax;
C1 ¥ Cp — NIPUBECHHBIE KOAP(UIMEHTHI )KECTKOCTH OIOp.
Ci:a—Cy'B
x=2< *2 > (7.6)

CL+Co

Jli1st BBIACHEHMS, Kakue (HaKTOphI BIHMSIOT Ha YaCTOTY BEPTHKAIBHBIX KOJe-
Oanuii, HanuueM au(QepeHIHaNbHOe ypaBHEHHE CBOOOIHBIX BEPTHKAIbHBIX
KoJIeOaHHi MX LIEHTPa YIIPYTrOCTH.

Llentp ynpyroctu paccMaTpiBaeM Kak TOUKY C OZHOM CTEIICHbIO CBOOOBI:

d?z
m—-+(¢; +¢5)-2=0, (7.7)
dt
2,5

P=m-a=-(c; +¢y)z,rae a= v

IIpu 3TOM LEHTP YHPYrOCTH MEPEMEIAETCS 110 CIIENYIOIIEMY 3aKOHY:

z=Asin J(c; +¢,)/m=,/g/f . (7.8)

OrHomienne (c; + C)/M 0OpaTHO MPOMOPIHOHAIBEHO CTATHCTHYECKOMY
nporuby f mentpa ynpyroctu. IosToMy Yem Msrde HoABECKa, TEM MEHBILE Ya-
CTOTa CBOOOIHBIX BEPTHKAIBHBIX KOIEOAHWH, W 3TO TOBBIMIAET KOM(OPTHOCTH
€371l Ha aBTOMOOHIIE.

Tak kak (1 + ¢,)/M = ®%, To ypaBHenne (1) MOKHO 3amHCaTh:

d’z

F+m2-z=0. (7.11)

Paccmorpum ciydaii, korga komebarenbHAs CHCTEMa HMMEET JIBE CTETIEHH
cBOOO/IBI — BEPTUKAIIBHBIE U MTPOJOIBHO-YIIIOBEIE Konebanus. Eciu nieHTp ynpy-
TOCTH TOJIPECCOPEHHBIX MACC COBMAJAET C LIEHTPOM TSIKECTH, BEPTHUKAIIBHBIE
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CHJIBI UHEPIMH JAIOT PE3YIBTUPYIOILYI0, IPUIOKEHHYIO B LIEHTPE YIPYTOCTH, U
TIO/IPECCOPEHHBIE MACChI OYIYT MepeMenaThCs CTPOro BEPTHKAIBHO.

Cira—Cy-B Cira—Cy'B
Torna ypaBHEHHE X = L2 — MOXKHO 3aIHucaTh; ————=2— =0
C1+Cy C1+CH
" C1-a=C2'B HJIM
c, b
Ha_b (7.12)
c, a

Takum 00pa3oM, ¢ TOUKH 3PEHUS] YMEHBIICHUS YIIIOBBIX IMPOJOIBHBIX KOJIE-
0aHuil HEO0OXOMUMO, YTOOBI KOI((GUIIMEHTHI KECTKOCTH C; U C; OBUIM OOpaTHO
MIPOMOPIHMOHATIFHBI PACCTOSHHSIM OT OIOp MOAPECCOPEHHBIX MAcC JI0 MX LIEHTpa
TsoKecTH. JIJI BBISICHEHMS BIMSHUS 3TOrO (hakTopa 3aMEHHUM MOIAPECCOPCHHYIO
4acTh aBTOMOOMIIS cUCTeMOM n3 3 macc (M, M"', M"""), CBSI3aHHBIX MEXIy COOOI
HABECHBIMH CTEP)KHIMU (pHC. 7.3).

Puc. 7.3. Cxema noopeccopennou yacmu asmomobusns, cocmosiwyas uz 3 macc

[Tpu 5TOM IOIKHBI BBLACP)KUBATHCS CIISAYIONINE YCIOBHS:

1. Cymma Bcex 3 Macc paBHa Macce MoIpecCOPEHHOM 4acT aBTOM OO IS
m = m! + mH + m!”

2. llenTp TXKECTH CUCTEMBI JISKUT B Touke O, T.€.

’
m_l (7.13)
m" 1
3. MoMeHT WHEpPLUH SKBHUBAJICHTHONH CHCTEMBI OTHOCHUTEIBHO T'OPH30H-
TaIBHOH MONMepeyHOl OCH, MPOXOASIIEeH depe3 HeHTp ToxecTd O, TOKEeH paB-
HATHCSI MOMEHTY HMHEPIMHU TOIPECCOPEHHBIX MAacC aBTOMOOMIIS OTHOCHUTEIHHO
TOM 7K€ OCH, T.C.

"

m'-12+m"-15=m-p?, (7.14)
IIe p — paAnyCc WHEPIHHU TOJPECCOPEHHOW MaccChl M OTHOCHTENBHO yKa3aHHON
ocHu.

[Ipn ABMXEHNH TTO HEPOBHBIM JIOpOTraM KoileOaHHsI aBTOMOOMIIS CTAaHOBATCA
Oomee cnoxHeIMA. HambGornee HeOIarompusATHBIC YCIOBHS MOTYT BO3HHKATh OT
TIEPUOIMYECKH ACHCTBYIOIINX CHJI, HAPUMEDP NP JBIKEHUH IO JIOPOTe C BOJM-
HHUCTOH NMOBEPXHOCTHIO MM PABHOMEPHO YePENyIOIINMHICS HEPOBHOCTAMH.

Ecnu wactora BO3MYIIEHUI CHITBI COBIIAJAET C YACTOTOW COOCTBEHHBIX KO-
nebaHnil TOAPECCOPEHHBIX MacC aBTOMOOWIIS, TO HACTYNAIOT PE30HAHCHBIE KO-
ne0aHns ¢ yBEINWYEHUEM aMIUTUTYIIbI KOIeOaHUH M Harpy3KH HA MOIBECKY aBTO-
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mobuns. C sroi HECHOPUATHOCTBIO MOXKHO JICTKO CHIPABUTHCSA, UBMCHUB CKOPOCTbH
JBHXKCHUA aBTOMOOMJISA.
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8. MPOXOANUMOCTb ABTOMOBUJISI

[IpoxoauMoCThIO aBTOMOOWIISI TIPHUHATO Ha3bIBaTh €0 CIIOCOOHOCTH JIBH-
raThCs HE TOJIBKO MO XOPOIIUM (TBEPIBIM M POBHBIM) JIOpOTaM, HO H IO TUIOXHM,
HEpPOBHBIM, CKOJIb3KUM MJIM MATKHM, a TaKKe 0e3 J0pOr, WM IPeoolieBaTh OT-
JIeTTIbHBIE TIPETISITCTBUSL.

OObIYHBIE aBTOMOOWJIM C 33JIHUM{ BEIYIIUMH KOJIECaMH NpeTHa3HaueHbI
JUTSl IBYDKEHUSI B OCHOBHOM TI0 IIOCCE; K HUM TPEABSBISIOT HE CIMIIKOM BBICO-
Kre TpeOOBaHMS B YaCTH MPOXoANMOCTH. OITHAKO €CTh MHOTO JOPOT HU3KOTO Ka-
YECTBa, KOTOPOE €Ille CHMYKAETCS B CE30HBI PACIyTHIIBI, JOXKAeH U 3uMoi. [o-
POXXHBIE aBTOMOOMJIM JIOJDKHBI MMETh BO3MO)KHOCTH TEPEIBUraThCs U B TaKHX
YCIIOBHSAX.

[TpOMBINIIIEHHOCTh BBIITYCKAeT CIENUAbHBIE ABTOMOOHMJIM TOBBIIICHHOM
WJIN BBICOKOW MPOXOIUMOCTH, Y KOTOPBIX BCE Kolieca Benylye. B KoHCTpyKuuu
U XapaKTEepUCTHKAaX STHX aBTOMOOWJIEH BCe MOAYMHEHO JOCTHKEHHIO HaWITy4-
1Ieil IpOXOAUMOCTH, JaKke B yIiepO JPyruM KauecTBaM: BECOBBIM ITOKA3aTelsiM,
KoM opTabenbHOCTH, SKOHOMUYHOCTH, BHEIIIHEMY BH]TY.

Hannuue nepenHux BeAyIMX KOJIEC HE TOJIBKO MOBBILIAET CyMMapHyto Py, HO
U JIa€T TIepEIHIM KoJlecaM BO3MOXKHOCTh CTPEMHTBCS IPEOIONETh NPETISITCTBHE.

EnuHOro Kputepusi, Mo3BOJSIONIETO JOCTATOYHO MOTHO OLIEHUTH MPOXOIHU-
MOCTb aBTOMOOMJISI, HE CYILIECTBYET.

[IpoxonuMocTh 3aBUCHT OT MHOTHX (paKTOPOB, OCHOBHBIMH M3 KOTOPBIX SIB-
JISIFOTCSL OTIOPHO-TATOBBIE CBOIMCTBA M T€OMETPUYECKHE MapaMeTpbl aBTOMOOHIIA,
a Taxke KOHCTPYKLMU arperaTtoB TpaHCMuccHu (IuddepeHnnana, KOpoOKH me-
penay u ap.).

ABTOMOOMJIM TIO POXOIMMOCTH AENATCS Ha:

— aBTOMOOMJIM OIPaHUYEHHON NMPOXOIUMOCTH, K HUM OTHOCSITCSI JOPOXHBIE
HETIOJTHOTIPUBO/IHBIE aBTOMOOMJIM C KOJIECHOH (opmynoit 4x2, 4x4,

— aBTOMOOMJIM MOBBIIIEHHOM HPOXOIXUMOCTH — IOIHONPHUBOJHBIE C Kolec-
HOU opmyroit 4x4, 4x4, 6x6;

— aBTOMOOMJIM BBICOKOH MPOXOAMMOCTH, MUMEIOILIME KpoMe MPHUBOIA Ha Bce
KoJleca JIOTOIHUTEIbHbBIE YCTPOMCTBA, YIydIlaoKe MPOoXoJUMOCTh, HAllpHMeED,
MTOAKAYKY IIIWH HA XOMY, OMIOKMpoBaHUe TuQepeHInanoB, 1e0EIKy.

Jist Toro 9T00BI IPH €3/1€ 10 HEPOBHOI 10POTE OTAENBHBIE €€ BBICTYIIBI HE
3a/IeBalId 32 HHU3KO PACIOIOKEHHBIE YaCTH aBTOMOOWIS, HEOOXOAMMO, YTOOBI
MEXIYy 3TUMH 4YacTSIMH M OIOPHOHM IUIOCKOCTHIO OBLIO JOCTaTOYHO OONBIIOE
paccTosiHue.

JUJ1s1 OIIEHKH 3TOT0 Ka4eCTBAa MPUHUMATOTCS CIENYIOIINE H3MEPUTEIIH:

1. Paguyc nonepeyHoi MPOXOIUMOCTH Prop-

2. Pajyc npooIbHON NPOXOAUMOCTH Pryp.

3. MuHIManbHOE PACCTOSHUE OT IMOBEPXHOCTH O HU3IIEH TOYKOH Ha aBTO-
mobmte h.

4. Yriasl NpOXOAMMOCTH (YIVIBI CBECA) Olyp U Pip.
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Ha puc. 8.1 moka3aHbl TeOMETPHUYECKUE MOKA3ATENN MPOXOAUMOCTH aBTO-
MOOHIIA.

Cnp O Brp
POCRET »
Iepennnii yron Q2 3aaHuit yron
NpOXOIHMOCTH » NpOXOOHMOCTH
a

Puc. 8.1. 'eomempuueckue noxazamenu npoxooumMocmu agmomoouis. a — 1e2kogoll as-
momoobuns, 6U0 cO0Ky; 6 — 2py30801i A8MOMOOULL, BUO ChEpedu

PaccMoTpuM reomeTrpuueckue IMoKa3aTelH, XapaKTepU3YIOIHe MpPOXOnu-
MOCTb aBTOMOOHJISI B BEPTHKAIBHOM TJIOCKOCTH.

[IpocBeT — 3TO paccTosiHUe N MeX Iy HU3MIEH TOYKONH aBTOMOOHIISI U IIOC-
KOCTBIO JIOPOTH, KOTOPOE XapaKTepPH3yeT BO3MOXKHOCTH JIBUIKEHHUSI aBTOMOOHJIS
0e3 3a/1eBaHuUs COCPENOTOYCHHBIX NPENATCTBUH (KaMHE#l, MHEH H T. I1.).

Ilepenuuii oLy, ¥ 3a1HUM By, YIIBI IPOXOAUMOCTH, a TaKxke HepenHui |, u
3aaHuMil |, CBeChl XapaKTepHu3yroT MPOXOAUMOCTh aBTOMOOHIIS II0 HEPOBHBIM J10-
poram Ipu BbE3/€ Ha MPEMATCTBAE UM IIPHU ChE3JIE C HETO, HAIPUMED, B Cllyda-
X Hae3[a Ha Oyrop, mepeeszia uepe3 KaHaBbl U T. I1. {7 ONpeeIeHNs! YITIOB Cly,
U By, TIPOBOMIT KacaTeNbHBIC K BHEITHUM OKPY)KHOCTSIM IIMH TEPEIHUX U 3al-
HHUX KOJIeC U K HauOonee y[ajeHHBIM TOYKaM IepeHel U 3aJHeil yactell aBTo-
MOOHJISL.

IIpononeHbIH Py, ¥ MONEPEIHBIN Pron PATUMYCHI IPOXOAUMOCTH OIPEAEIISIOT
OYepTaHUs MPENATCTBUSA, KOTOPOE, HE 3aJeBasi, MOXKET IIPEOA0IETh aBTOMOOUIIb.
Paguycsl mpoxoquMOCTH paBHBI paguycaM OKPY)KHOCTEH, IPOBEACHHBIX Kaca-
TENbHO K BHEUIHMM OKPY)KHOCTSIM IIMH M HauOoJee HU3KOW TOYKEe aBTOMOOMII,
B npezienax 0asbl (Pyp) WK KONEH (Pron). UEM MeHBILE MPONOIBHBIHA 1 HONepey-
HBIH paanychl IPOXOAUMOCTH, TEM JIyUIIE MPOXOAUMOCTh aBTOMOOWIA. YMEHb-
mias, HanpuMep, 6a3y aBTOMOOMIISA, MOKHO YMEHBLINTh PATNYC Prp.

Tazogvle u onopHo-cyennvle nokazamenu npoxooumocmu. TITOBBIMU TIO-
Ka3aTeIsIMU IPOXOAMMOCTH aBTOMOOWJISI SIBJISIFOTCSI MAaKCHUMajbHAsl CHIA TATH H
JMHAMHUYECKUH (aKkTop, a ONOPHO-CLEHBIMUA — CLEIHON BeC, NaBJeHHe KOlec
Ha JI0pOry U KO3 PHUIMEHT CIETIICHHUS.

[Tnoxue moporu nm Ge3MOPOKBE XAPAKTEPU3YIOTCS, NMPEXKAE BCETO, MOBHI-
IIEHHBIM COIIPOTHBJICHHEM MABIKCHHIO aBTOMOOWIS. UTOOBI mpeomoners 3To
COIPOTHBIICHNE, ABTOMOOWIHN JOIDKHBI UIMETh OONBIIYIO CHITY TSTH HIN OONb-
UK AMHAMHUYECKUH (aKTOp, YeM aBTOMOOWIIH, 3KCIUTyaTHpPYeMbIE HA XOpO-
IIUX AOPOrax.
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Juist yBenW4eHHs] CHIIBI TATH M JUHAMHYECKOro (hakropa B TPAaHCMHCCHIO
ABTOMOOWIIS BBICOKOH IPOXOAMMOCTH BBOZST JOTOJHHUTEIHHYIO KOPOOKY TIepe-
a4 (JeMYIbTHUIDIMKATOP). YBEMUYUTh JUHAMHYECKUH (akTop MOKHO Taroke
CHIDKEHHEM MAacChl aBTOMOOHJIS, OJJHAKO 3TO CBS3aHO C YMEHBIIEHHEM MacChl
TIepEeBO3UMOT0 Tpy3a.

CuernHoll Bec aBTOMOOWIISI MO’KHO TTOBBICUTb, YBEITHMUYHMBAs YUCIIO BEIYIINX
KOJIEC MJIM CMeEIIas IIEHTP TSHKECTH B CTOPOHY BEIYILIEro MOCTa.

[Ipn nBWXEHWW aBTOMOOWIIS 1O MSATKOMY BJIQ)KHOMY TPYHTY BO3MOXKHO
OyKCOBaHHE BEIYIIMX KOJEC BCIEICTBUE CKONBKEHHS WM CPE3aHusl TPYHTA.
[ToHwkeHue naBieHUs Kolec Ha JOpOry B 9TOM Cllydae MOXKET CHU3UTH MPOXO-
JMMOCTh aBTOMOOMIIS, TaK KaK YeM MEHBIIIE JIaBlICHUE, TEM XYXKe Belyliee Koje-
CO BBIJIABJIMBAET BJIATy B KOHTAKTE IMHBI C ONIOPHOW MOBEPXHOCTHIO U paHbIIE
HaynHaeT OykcoBaTh. [103TOMY JUIst TOBBIMICHHUS TPOXOAMMOCTH aBTOMOOMIISI TIO
MSITKHM BJIQ)KHBIM IPYHTaM HEOOXOAMMO YBEIWYHMBATh JAaBICHHE BEAYIUX KOJIEC
Ha jopory. Bmecre ¢ Tem [uis mpenoTBpalieHus Mx OyKCOBaHHS M3-3a Cpe3aHus
IpyHTa XKEJIATCIIbHO YMCHBIUINTDL JIABJICHUC B IIIMHAX.

Korma HampsbkeHuss cpe3a Oonbllie HampsKEHHs, KOTOPOE MOXKET BBI-
JIepKaTh TPYHT, IPOMCXOAUT Cpe3aHue IPyHTa U KOJIeco MpOOyKCOBBIBaeT, o0pa-
3yl TITYOOKYIO KOJIEHO.

HpOTI/IBOpe‘-II/IBBIC Tpe6OBaHI/I$I K BCJIMYMHE AABJICHHUA MPU JBUKCHUU aBTO-
MOOWJIS IO MATKHMM BJIQXKHBIM I'PYHTaM MOTYT OBITh YaCTHYHO YHOBJIETBOPCHHI,
€CJIM HCIIONb30BaTh LIMHBI, MMEIOIIME IPOTEKTOpP ¢ OONBIIMMHU BBICTyAMH
(rpynTo3anenamu). Jlo MOTrpyKeHUsI TPYHTO3aLENIOB B TPYHT M3-3a MaJIOH ILIO-
1AM KOHTAaKTa LIMHBI C OIIOPHOW NMOBEPXHOCTHIO JaBJEeHHE Kojeca OOnbIIoe, B
pe3yiIbTaTe Yero Biara XOpoIlO BbIIaBIUBaeTCs M3 o0nacTu KoHTakra. I[To mepe
MOTPY)KEHHUS KOJlleca B IPYHT YBEIMYMBAETCs IUIOLIAb CPE3AEMOr0 IPYHTa, 4TO
CHM)AET HaIpsDKEHUE cpe3a.

Jns TOBBINIEHHS NPOXOAMMOCTH aBTOMOOWIA IO IIaXOTe, CHJIBHO pas-
MOKIIIEH J0pore, NECKy WX CHETY IMPUMEHSIOT MIMHBI C 0C000 IIMPOKUM Mpo-
¢uIeM 1 HU3KUM JaBJICHHEM BO3IyXa.

Cuna cuemieHus Kojeca C JOpOrod MPUMEPHO MPOMNOPIMOHANbHA JUIMHE
MTOBEPXHOCTU KOHTAKTa. Y OOBIYHOI aBTOMOOWIBHON MIMHBI B KOHTAKTe C AOPO-
roi HaXOAUTCS OKOMIO 8 % IUIMHBI €€ OKPYKHOCTH, a Yy IINHBI C PETYITUPYEMBIM
napieHueM 10 16 %. OmHako MIMHBI C PETYIMPYEMBIM JaBICHUEM IPU MHHH-
MaJIbHOM JIaBJICHUH B HUX UMEIOT OTPaHMYEHHBIN MPOOET U 3HAYUTENbHBIE MOTE-
PH Ha CONPOTHUBIIEHUE KAYCHUIO.

[IpoxoguMocTh aBTOMOOMIISI MOJKHO ITOBBICHTD, YBEIHYHB AMAMETP KoJeca.
Tak, Ha aBTOMOOHJIISIX BBICOKOM IPOXOANMOCTH yCTaHABIMBAIOT KOJIECA THAMET-
pom 1,5...2 M, a Ha HEKOTOPBIX CHEHATHHBIX aBTOMOOMIIAX 110 3 M.

[Ipu nBWXEHWM O BIIAYKHBIM TPYHTaM H IO CKONB3KOH (0OJeneHenoi) no-
pore MPOXOIUMOCTE aBTOMOOWIIS TUMHATHPYETCS K03 PpHITeHTOM CIIeTUIeHHSI.
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