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Jexnus 13
ABTOMOBWJIbHBIN TPAHCIIOPT

1. O0mme cBeneHus

CpencTtBa aBTOMOOUIILHOTO TPAHCTIOPTA KIACCUPUITUPYIOT:

- 110 pa3MEIIECHHUIO U KOMIIOHOBKE IPy30HECYIIEro Ky30Ba — caMmocBaiibl (puc..1, a,
2), Y KOTOPBIX Ky30B pa3MeIlleH Ha MIaCCU aBTOMOOWIISI U BECh BEC MepeaacTcs Ha
Kojieca aBTOMOOWIISL; mpuiensl (puc..l, 6), y KOTOPhIX Ky30B pa3MelIleH Ha
COOCTBEHHBIX KOJIECAX W BEC Ky30Ba HE IepefaeTcsi Kojecam aBTOMOOWJIS;
nonynpuiiens! (puc..l, 6), y KOTOpBIX Ha Kojieca aBTOMOOWJIS MEpelaeTcs 4acTh
Beca Ky30Ba;

- 110 TPY30M0AbEMHOCTH — MasioH (110 20 T), cpeaneit (20 - 40 r), 6onbiioii (40 - 75
T) 1 0c000 OombmIoi (75—200 T u 6onee);

- 110 POy IEPEBO3UMOTO I'PyJia — YIIEBO3bI, PYI0BO3bI, OOIIEr0 HA3HAYEHUS,

- TI0 CIIOCO0Y pa3rpy3Ku — ¢ pa3rpy3koit Hazan (puc.l, a); Buepen 1. 2); Ha obe
CTOPOHBI U Ha3a1; Ha OJJHY CTOPOHY WMJIU Ha JBE CTOPOHBI; MO Ky30B (puc.l, 6); co
ChEMHBIM Ky30BOM (pHuc. 1, 0).

- TI0 UCTOYHUKY U BUAY DHEPTHM — C ABTOHOMHBIM TEIJIOBBIM JBUTATEIIEM; C
NUTAaHUEM DJIEKTPOIHEPTUerd OT TIATOBOM ceTu (TposuieiiBo3bl — puc.l, e) ¢
MUTAaHUEM OT TATOBOM CETHM M aBTOHOMHOI'O I€HepaTopa, BPallaeMoro TEIrIOBbIM
JBUTATENIEM (JIU3eNIb-TPOJICHBO3HI).

Hawubonbiiee pacnpocTpaHeHHe TMONYYMIA JU3EJIbHBIE aBTOMOOWUIU C
CaMOCBAJIbHBIMM KY30BaMHU U TATA4M C TMOJYNpPUIIENIaMU, UMEIOIIUMH 3aJHIOL0,
OOKOBYIO M IOHHYIO pa3rpy3Ky. B kadecTBe 3a00MHOTO TpaHCTIOPTAa MOTYT HAUTH
NPUMEHEHUE KOHTEUHEPOBO3bl (puC.l, 0), cocTosue U3 JIBYX CUMMETPHUYHBIX
TArayel U pacroyiOKEHHOr0 MEXAY HUMU Ky30Ba-KOHTEMHeEpa.

ABTOTPaHCIIOPT MOKET MEPEBO3UTH JIOOBIE TPy3bl. [IpOM3BOIUTEIHLHOCTD
aBTo-enuHuIBl nocturaer 1000 M B CMEHY, paauychl moBopora g0 15—20 M,
MIPEO0JI0IEBAEMbBIN YKIIOH JI0 80—1000/00.

2. YCTpOiicTBO COCTABHBIX YacTell aBTOMOOMJIeH

ABTOMOOWJIb COCTOMT W3 JIBUTATeNs, IIMacCH M Ky30Ba. Y CTPOWCTBO

COBPEMEHHOI'0 aBTOMOOMIISI BUHO U3 PUC.2.
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2.1. /iBUrareJib

[IpUMEHSIIOT TETUIOBbIE WU AIEKTPUUYECKUE ABUTATEIN

Pa3nuyator TerioBbie JBUTATENN:

- MOPIIHEBbIE, Y KOTOPBIX MPOIECC CrOpaHHsl M MPEBpAIICHUS TEIIOBOM
SHEPIUM B MEXaHUUYECKYIO COBEPIIAETCS BHYTPH LIWIUHAPA;

- Ta30TypOMHHBIE, Y KOTOPBIX MPOIIECC CrOpaHUs TOIUIMBA COBEPIIACTCA 3
ClenualibHOW KaMepe CropaHusi, a TMpeBpalleHUEe TEIJIOBOM JHEpPrUuu B
MEXaHUYECKYI0 IPOMCXOIUT Ha JIOMAaTKaxX KoJoca ra3oBoi TypOUHBI;

- KOMOMHUPOBAHHBIE, Y KOTOPBIX MPOIECC CrOPaHUs TOIIMBA MPOUCXOIUT B
MOPIITHEBOM JIBUTATEIe, SIBIISIONIEMCS T€HEPATOPOM rasa, a mpeBpalieHue Ter1oBon
SHEPIUM B MEXAHUUYECKYI0 — YaCTUYHO B IWJIMHAPE MOPIIHEBOrO JBUTATEINS, a
YaCTUYHO Ha JIONATKaxX Kojieca ra30BoM TypOUHBI.

[lopiiHeBble JBUraTenu NPUMEHSIOTCA, KaK MPaBWIO, C BHYTPEHHUM
cMeceobpa3oBaHreM (AuM3enH), y KOTOPHIX B IMJIMHIAPHI TOCTYIMAET BO3AYX, a
pabouasi cMech 00pa3yercsi BHYTpH IIWUIMHJpa W BOCIUIaMeHsieTcs: OT cxkaTus. [lo
CPaBHEHUIO C KapOIOPaTOPHBIMH JBUTATENSIMA JU3Ed 00Jiee IKOHOMUYHBI
(pacxoayroT MEHbIlIee KOJIMYECTBO Oojee JENIeBOro TOIUIUBA), UMEIOT OOJIBIIYIO
MOIIHOCTb.

["a30TypOUHHBINA ABUTATENh COCTOMT U3 KOMIIpECCOpa, KaMephbl CrOpaHus U
TypOuHbl. ['a30Bbie TYpOMHBI HMEIOT CJCIYIOIMIME TMPEUMYIECTBA TEpen
JU3EIIbHBIMU JIBUTATENIIMU: MPOCTOTA. MEHBIIMN Bec (mpumepHO B 4 pasa) u
rabaputhl (mpuMepHO B 2 pasza), OTCYTCTBUE BHOpalu, 0ojiee TOJTHOE CropaHue
TOIUIMBA, OBICTPBIA 3aMyCK TMpPU HU3KOW TeMIlepaType BO31yXa, Jydllue
CKOPOCTHBIE U TATOBBIEC XapaKTepucTuku. OTHAKO Ta30BbIe TYPOUHBI , PACXOIYIOT
Oombiie TorMBa (MPUMEPHO B 2 pa3a) U CTOSIT JOPOXKE; TATOBas TypOMHA UMeEET
OTpaHUYEHHOE TOPMO3HOE JIEUCTBHUE, YTO JOJKHO KOMIIEHCUPOBATHCA YCUICHUEM

KOJICCHBIX TOPMO30B.



Puc.1. IlogBuxHO#M cocTaB aBTOMOOMIIEHOT'O TPAHCIIOPTA:

a — caMOCBaJ C Pa3rpy3Ko¥ Haszam;, 6 — MPUIEH C JOHHON
pasrpy3koi; 6 — MOJYIpPHIEN-CaMOCBal C Pa3rpy3Ko Hazam;, e —
caMOCBaJI C pa3rpy3Koil Bmepen (IymMnTop); 0 — KOHTEHHEPOBO3
YEJTHOYHOTO JIEMCTBUS; € — TPOJIIEHBO3

|

Puc.2. prOH_IeHHaH KHHEMATH4YCCKasid CXEeMa aBTOCaMOCBalJia

BbenA3-540:
1 — nnaneTapHas KojecHas mepeaada; 2 — KOJIOAKA TOpMo3a; 3 —
raBHas mepenada ¢ auddepennuanoMm; 4 — 3aaHHA MOCT;, 5 —

KapJaHHBIN BaJ 33JHETO MOCTA;
6 —rupoMexaHeckas KopoOKa repeaay; 7/ — COrIacyoInuid PeayKTop;

8 — pyneBas kolloOHKa; 9 — cHcTEMa TAT M PBHIYATOB PYJIEBOTO
npuBojaa; 10 — pyneBoit mexanmm, 11 — rugpaBiIndecKuil yCHIIUTEb;
12 — nmepennsis ock; 13 — jpurarems, 14 — KOMIUIEKCHAs

TypOO-nIepegaua; 15 — rugpoguHaMUYECKUI TOPMO3-3aMEUINTEND

132
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2.2. Hlaccu

[ITaccm BkAIOYaEeT pamy, Kojieca, TOJIBECKY, TPAHCMHUCCHUIO (CHIJIOBYIO
nepenavy), TOPMO3HYIO CUCTEMY, PYJICBOE YIIpaBiIeHUE, KAOMHY YIIPABJICHHS.

Koneco cocroutr u3 mmHbL, 00012, COSAMHUTEIBHOW YacTH M CTYIIHUIIBIL.
[maBHBIE 2yeMEHTOM  sBisieTcss Iuma (KamepHas wWid — OeckamepHas).
[IpakTruecku MPUMEHSIOTCS TOIBKO KaMEpPHbIE ITUHBI, COCTOAIINE U3 TOKPHIIIKH,
KaMmepbl U O0OJHOM JICHTHI, MPETOXPaHSIONIeH KaMepy OT 3alleMJICHUS] MEXIY
OOPTOM MOKPBIIIKUA U 000IOM.

[ToaBecka ciy>KUT Uil CBSI3U MOCTOB (Oceil) ¢ pamoil MamuHbl. OHA COCTOUT
U3 YCTPOWCTB: YHPYroro, racsilero, HamlpaBJIAIOMIEro. YIPYroe YyCTPOMCTBO
MOTJIOMIAET yJapbl U KOMIIEHCHPYET HEPOBHOCTU JOPOTH; Tacsliee yCTPOHUCTBO
racUT BO3HHUKAIOIINE KOJIEOAHNH; HAPABIIAIOIIEE YCTPOHUCTBO CBSI3BIBAET MOCTHI C
paMoii B TOPHU30HTAJIBLHOM HAIIPaBJICHUH, IO3BOJISII MPU 3TOM IEpEMEIICHUE
MOCTOB B BE€PTUKAJIIBHOM HAIPABJICHUH. YTIPYTUW SJEMEHT JOJKEH UMETh JBa
YPOBHS KECTKOCTH: MPHU ABUKEHUH IMOPOKHIKOM OH JIOJIKEH ObITH 00JIe€ MATKHM,
yeM mpu e37e ¢ rpy3oM. Eciu ypoBEeHb JKECTKOCTH PAacCUMTaH Ha T'PYKEHbIN
aBTOMOOWIb, TO TIPU €37I¢ TOPOXKHAKOM Pa3BUBAIOTCS OUYECHb OOJBIINE
TMHaMHU4YecKue Harpys3ku. [IpumeHsiercs moaBecka Ha JIMCTOBBIX peccopax Hu
TUApPO-TIHEBMATUUYECKasi. Y MEepBOM BCe (PYHKIUM TMOJBECKU BBIMOJHSET MaKeT
muctoB. OH oOecmeumBaeT ynpyrocth (Ui TOBBIMICHUS >KECTKOCTH HMEETCS
JIOTIOJTHUTEJIbHBIA TAaKeT, BCTYHAIOIIUid B PpabOTy MpH MOBBIIICHUM HArpPy3KH),
raieHne KoueOaHuii (3a cueT TPEHUU MEX]y JTUCTaMH) U HampaBlieHue (peccopa
nepeaaeT ropu30HTANIbHbIE YCWIHS OT Kojiec K pame). Jlisl yaydllleHUH racsimnx
CBOWCTB  MapajuleIbHO  pPEccope  YCTAHABIMBAIOT  THIIPOAMOPTHU3ATOP.
[THeBMOrHapaBIMUYEcKast MOABECKA COCTOUT U3 IMJIMHIPOB, CBSA3BIBAIOIINX PaMY C
MoctoM. [Ipu nepemenieHuu MocTa OTHOCUTEIBHO PaMbl MOPILIEHb BIBUTAETCS B
HWIUHIP, 3alOJHEHHBI YaCTUYHO >KUJKOCTHIO, YACTUYHO a30TOM. YIPYruMm
AJIEMEHTOM SBJISIETCA a30T, TacsiiuM — Macio. JIOCTOMHCTBOM MOABECKH
SIBJISIETCS TJIABHOE U3MEHEHUE KECTKOCTH 10 MEpPE CHKATHs ra3a, KOMIAKTHOCTD,

IMMOBBINICHUC INUIABHOCTHU XOJa HO CPaBHCHHUIO C PCCCOPHBIM ITOJABCIIMBAHUCM.
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CwioBasi mepenaya CIyXUT Uil MEpeladyd BpalleHUsl OT Bajia JABUTATENS K
BenymuM ocsiM. CyIecTBYIOT TMepenayd MEXaHUYecKas, JJIEKTpUYECKas |
TUIPOMEXAHUYECKAS.

Topmo3Hast cucrema CHyXUT IS YMEHBIICHUS CKOPOCTH JIBUKCHHS,
OCTAaHOBKHM aBTOMOOWJISI M JJIS 3aTOPMa)XMBAHUSl €ro Ha CTosiHKE. Topmo3Has
CHUCTEMa COCTOMT W3 TOPMO30B U TpHUBOAA. Topmosa ObiBatoT OapabanHbIe (C
TOPMO3HBIMU  KOJIOJIKAMH, TPIWKUMAIOIMIUMHUCS K TOpPMO3HOMY OapabaHy B
pagualbHOM HAIpaBJIE€HWM) M JUCKOBbIE (C TOPMO3HBIMH 3JIEMEHTaMH,
NPWKUMAIOIIMMUCSA K TOPMO3HOMY JIMCKY B OCEBOM HampaiieHun). Ha Bcex
aBTOMOOWJISIX KaXJI0€ KOJIECO HMMEEeT TOpPMO3, OOBIYHO OapaOaHHbBIM, pexe
JHUCKOBBbIA. MHOrga ycraHaBivMBaKOT JUCKOBBIM TOPMO3 M HA OJHOM M3 BaJIOB
TpaHcMuccuu. Ha aBTOMOOWIISIX C AJEKTPUYECKOW mMepenaveil JOMOTHUTEILHO
MPUMEHSETCS JIUHAMUYECKOE TOpPMOXKEeHUe. [IpuBOI TOPMO30B MpPUMEHSETCS
TUJPABINYECKUI WY THEBMATUYECKUM.

MexaHudeckue TOpMO3a TUIOXO TPUCIIOCOONEHBI ISl JUTUTEIBHOTO
TOPMOKEHMSI Ha 3aTSDKHBIX CITyCKax (CIYCK MO BBIE3IHOW TpaHILIEE) — TOPMO3a
MeperpeBaroTCs U cujia TOpPMOXKeHHS najaeT. Ha aBTomoOuiisax ¢ rugponepenayei
JUISL ITUTENBHOTO IBUKEHUS B TOPMO3HOM PEXHUME CTABAT THIPO3aMEIIUTENH —
KpBUIbYATKH, BPAIIAIOUIMECS B MACJIsIHON BaHHE.

PyneBoe yrpaBieHue CayXuT sl U3BMEHEHHS WIM MOAIEPKaHUS 3aJaHHOTO
HanpaBJICHUs JBWKEHUA. PyneBoe ymnpaBleHUE COCTOMT U3 PYJIEBOro
MEXaHU3Ma, TUAPOYCHIUTENS U PYJIEBOr0O IPUBOJIA.

PyneBoil MexaHM3M MpeACTaBISIET COOOM pEeayKTOp s MmpeoOpa3oBaHUs
yriia TIOBOPOTA PYJIEBOrO KoOJeca B IEPEMEIIEHUE PaCHpPENCIIUTENS
TUAPOYCUIUTENS, MPEJICTABISIONIET0 COO0M TUAPOLWINHAP, MUTAOIIUNACA OT
MAaCJISIHOT'O Hacoca. PylieBOM MpPUBOJ COCTOMT M3 CUCTEMBI TSI U PhIYaroB WU
TUAPOLUUINHIPOB, KOTOpPBIE  YHOPABISIOTCS  PYJIEBBIM  MEXaHU3MOM U
OCYILIECTBIISIFOT IOBOPOT MAIIUHBI.

Kabuna ynpaBnenus, Kak MpaBuUio, OJJHOMECTHAS, YTO MO3BOJISIET PA3MECTUTD
ee HaJ JBUrareiieM 0e3 yXyIIIeHUs JOCTyma K JABUraTtento. B kaOuHe MOIIHBIX

CaMOCBaJIOB  CO3OAI0OT MHMKPOKJIMMAT C IIOMOIIbBIO KOHAWIHWOHUPYIOIINX
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YCTaHOBOK, MPEeIyCMaTpUBaIOT PaJUOTENePOHHYIO CBs3b ¢ aucneryepoM. Han
KaOWHOM YyCTpauBalOT MPOYHBIE 3AIUTHBIE KO3BIPHKHU MJIsi MPEIOXPAHEHHS OT

MOBPEXKIEHUN TP ITOTPY3KE.

2.3. Ky3oB

Ky30Ba camocBasioB BBIMIOTHSIOT KOBIIEOOpa3HOU (opMbI, O€3 3aHero opTa u
TOJIBKO C pa3rpy3Kod Hazaja; yrojl ONPOKHUJBIBAaHUS OOBIYHO 55—65°.
OnpokubiBaHuE Ky30Ba — TOJ JCHCTBUEM COOCTBEHHOTO Beca (AyMITOPHI)
WM TPUHYIUTEIBHOE TOABEMHBIM MexaHu3mMoM. IIpemycMoTpeH oOorpes
Ky30Ba oOTpaboraBmmmu razamu. Ky3oBa KapbepHBIX MOJYIPHUIICTIOB-
CaMOCBAJIOB TaK>K€ BBIMIOJIHSIOT KOBIIOBOW (DOPMBI B OOJIBIIMHCTBE CIIYYaeB C
pa3rpy3Koi Ha3a.

bokoBas  pasrpy3ka OpuUMEHSETCS HAa  HU3KOPAaMHBIX  IOJIyHpULENax,
pasrpy>Xaroluxcs Mpy MOMOIIM ONMPOKUIBIBAHUSI Ky30Ba CTALIMOHAPHBIM KPaHOM.
[Ta momynpumenax ¢ OONBIION €MKOCThIO Ky30Ba (HampuMmep, YIJIEBO3bI)
IIPUMEHSETCS TaKXe pasrpy3Ka uepe3 AHHUILE Ky3oBa. Bec crTambHOro Ky3oBa
coctaBisier 10 30% Beca mopokHEro camocBajia. [IpuMeHeHHe JernpoBaHHBIX
cTajei mo3BoJiseT JoBecTH KoddduiineHt Tapsl camocBana jo 0,5—0,55. Mmeercs
OMBIT TPUMEHEHMS] KYy30BOB U3 aJIOMUHHUEBBIX cIUulaBoB. OHHM 00J1a1at0T
JIOCTaTOYHOW MPOYHOCTHIO, U3HOCOYCTONYMBOCTBHIO H BJIBOE€ MEHBIIIMM BECOM, YEM
CTaJIbHbIE Ky30Ba. [IOBBIIIEHHAs CTOMMOCTh KYy30BOB M3 AJIFOMHUHHUEBBIX CIUIABOB
OKyHaercs 3a OAWH TOJA JKCIUlyaTauuu. /[[ns ymeHbIIeHHWs HW3HOCa Ky30BOB
NPUMEHSIOT (DYTEPOBKY METAIIJIOM WJIA PE3UHOM.

2.4. PacueT TPAaHCIOPTHBIX CPEICTB /ISl BIB03a NMOPO/IbI B 0TBAJI

JIns pacuera TPaHCIOPTHBIX CPEACTB JJIS BbIBO3a IOPOALI B OTBaj
HEOOXOAMMBI TaKUE JaHHbIE, KaK IPOM3BOAUTENBHOCTh (Gabpuku Qg , BBIXOA
HOPOABI  Jp,p. DPabpuka pabotaer 7 uacoB MO N CMEH B CYTKH C
MPONOJDKUTENBHOCThIO Kaxkaou 7., 4vacoB. llopomHblil OTBanm HaxoOguTCs Ha
paccTosTHUU L KHJIOMETPOB OT NPEANpHsITHS ¥ | KHIIOMETpOB OT aBTOCaMOCBaJIa J0

MeCTa BBITPY3KH. MarirHa JBUTAeTCs CO CKOpOocThio V kM/4. ['py30moiseMHOCTh
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MaIIHBI, KOTOpas TPAaHCTIOPTUPYET OPOaY B oTBalI, coctaBisier G, TOHH. Bpems
BBITPY3KHU U IIOTPY3KHU U3 TPAHCIIOPTHOI'O CPENICTBA B COCTABIAET t, + t, yacos.
1. [Tpon3BOANTENHHOCTH IO TIOPOJIE COCTABUT:
Qnoszqb “Vnop T/‘—I, rae
rae Q,op - IPOU3BOJUTENBHOCTS 110 IOPOAE, T/4;
Qg - IPOM3BOAMUTENIBLHOCTD (PaOPUKH, T/4;

Vnop ~ BBIXOI IOPOABI, TOJIH.

2. OrnpenensieM NpoAOIKUTEILHOCTD peiica OJJHON MaIlMHBI:
2-(L+1)
T, :Tﬂn +1,, 94

rie 1), - IpOAOIKUTENBHOCTE perca OIHOM MalllvHEI, Y,
L = - iMHa TpaHCTIOPTUPOBAHUS, KM;
| = - myTh 10 OTBaNa, KM;
V = - CKOpOCTh XOJIOCTOrO U pabouero xoaa aBTOMOOMIIS,KM/Y;
t, + t,- BpeMs Orpy3Ku ¥ pasrpys3KH, 4.
3. Paccuuraem komnuecTBO pENCOB, COBEPIICHHBIX MAIIWHOW ISl BBIBO3a
IIOPOJIBI B OTBAJ:
n, =_=- peiicos
p
rae 1., = - IpOIOJKUTEIBHOCTh CMEHBI, Y.
[TonyyeHHO€E 3HaUYE€HUE PEUCOB OKPYTJIUTh B MEHBIIIYIO CTOPOHY.
4. OmnpenensieM CMEHHYIO TPOU3BOAUTEIIBHOCTh aBTOCAMOCBAJIA:
Qcm.cam.znp 'Gca/w T
rae G, - TPY30IIOAbEMHOCTh OJTHOW MAITUHBI, T;
5. KonundectBo caMocBanoB, HEOOXOIUMBIX JJIsl CMEHHOT'O BBIBO3a IOPO/IBI B

OTBaJI, COCTABJIACT:

_ Qnop ’ TCM

cam — Q
cM.cam.

[Tony4yeHHOE 3HAUYEHHE OKPYTIUTH B OOJBIITYIO CTOPOHY.



