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1 O0mume moJ1oKeHus

[{enbro KypCcOBOTO MPOEKTA ABJISETCS 3aKPEIUICHUE 3HAHUHN, HEOOXOUMBIX IS
aHaJM3a KOHCTPYKIUMH aBTOMOOWJIEH, UX arperaToB U CUCTEM, HKCILTyaTallMOHHBIX
CBOWCTB, a TAaKX€ YMEHHUS IPOU3BOJIMUTH DJIEMEHTAPHBIE pPACUETHI, CBS3AHHBIE C
OLICHKOM pabO0TOCIOCOOHOCTH YKAa3aHHBIX OOBEKTOB HAa OCHOBE MPOEKTHUPOBOYHBIX
pacyeToB.

[Ipu BBITTOTHEHNH KypCOBOTO IPOEKTA PEIMIAIOTCS CIEAYIOIMIME 3aJa4u:

— 3aKpeIUICHNE 3HaHUH M0 KOHCTPYKLUU aBTOMOOUIIEH;

— pa3BUTHE HABBIKOB aHalIW3a KOHCTPYKUH arperaroB M MEXaHU3MOB
aBTOMOOMJICH;

— peamu3anys YMEHHsS IPOM3BOJUTH pACUEThI, CBSI3aHHBIE C OLIEHKOM
paboTOCIOCOOHOCTH, MPOYHOCTA M 3KCIUTYyaTallMOHHOM HAJEXKHOCTH arperaTtoB M
MEXaHH3MOB aBTOMOOUJICH;

— 3aKpeIUICHHEe 3HAHUM 10 HKCIUTyaTaIllMOHHBIM CBOMCTBAM aBTOMOOHIICH.

KypcoBoli MpOEKT BBINOJHAETCS HAa TEMY «AHAIU3 KOHCTPYKLMU, DJIEMEHTHI
pacdeta». PacueT BBINOJIHAETCS HA IPUMEPE OIPEAEIIEHHOTO arperara.

IIpuMepHBbIE TeMBbI KYPCOBOI0 IIPOEKTA

Ne Bapuanra Tema KypcoBoii paboThI Mapka aBTOMOOHJIS
1 ) T'A3-33021
2 ((AHaJ'II/I3 KOHCprKHI/IH, 3JICMCHTBI pacqua BA3'2110
3 MY(THI CICTIICHUS MA3-5551
4 ) KamA3-53212
5 ((AHaJ'II/I3 KOHCTp}éKHI/II/I, DJICMCHTBI pacqua KpA3- 260
5 KOPOOKH mepenay» 315301
7 y 'A3-2217
8 ((AHaHI/I3 KOHCTPYKE_II/II/I, BJICMCHTBI pacqua YA3'3153
9 TJIABHOU Hepeﬂatm» KaMA3-43105
10 ) T1A3-3205
11 «AHann3 KOHCTPYKIINH, 3JIEMEHTHI pacueTa VA3-3153
12 Apdeperiaa T'A3-2705




2 CTpyKTypa KYypCOBOI0 NPOEKTA

KypcoRBoii MpOEKT COCTOUT U3 MOSCHUTEIHLHOM 3aMMCKH U TpadUIeCcKOi JacTH.

[TosICHUTENBHYIO 3allMCKy COCTAaBJSIIOT MO YacTsAM B IMPOLECCE pPaCUETOB H
OKOHYATEIbHO O(POPMIISIOT B KOHIIE BBHITTOJTHEHHS PaOOTHI.

[TosicHuTeNbHAS 3aNTUCKA IOJKHA CO/ICPIKATh:

e TuTynpHBIN TUCT
e 3anaHue

e AmnHOTaANUA

e OrnaBiicHHE

e Baegenune

e PacuerHas 4acthb
e 3aKiIrOYeHue

e Jlureparypa

o [lpunoxenus

Tumynensii qucm SABISIETCA TEPBOM CTAaHULEHW TMOSICHUTEIbHOW 3alKCKU,
odopmisiercs Ha ctanAgapTHoM Osanke ([Ipunoxenne A).

3aoanue Ha KypcOBOM TPOEKT BBIJAET TMpenojaBareiib W yTBEPKIAET
3aBeyromuii kadeapoi. B 3a1anum yka3pIBarOTCS Ha3BaHUE TEMBbI, HCXOHBIC TAHHBIC
JUISl BBITIOJIHEHUST pabOThI, CTPYKTypa padOThl. 3alaHue MOINUCHIBAIOT CTYJICHT U
pykoBoaurens (ITpunoxenue b).

AHHOmMayus NOMKHA COJIEPKATh KPATKUE CBEICHUS O LIEJIU U 33J1a4ax KypcoBOil
paboThl, CTPYKType U 0ObEeMe BBINOJHEHHOW paldoThl, CHoco0ax peeHus
MOCTABJICHHBIX 3a7a4 W JIOCTUTHYTHIX pe3yibTaTax. AHHOTAUS 10 O0bBeMy
COOTBETCTBYET OJlHOMY JUCTy (hopmarta A4, opopmisercs Ha ucte 1o popme 2 'OCT
2.104.

B ocnasnenue BbIHOCATCS HA3BaHUE BCEX Pa3JIENIOB, MOJIPA3/ICIIOB C YKa3aHHUEM

CTpaHuIl, Ha KOTOPBLIX pPasMCIIacTCiA HadYajlo TCKCTOBOI'O Marcpualia. 3aroJjioBKu



coliepKaHUsl JTOJDKHBI TOYHO IMOBTOPSITH 3aroyioBKu B Tekcre. Ha3Banus paszzenos
MUY TCS MPONUCHBIMUA OyKBaMH.

Beeoenue 310 BCTynHTENbHAs 4acTh MOSICHUTENBHOW 3amucku. Bo BBeaeHHM
000CHOBBIBAETCSl aKTyaJIbHOCTh BBIOPAHHOW TEMBI, LI€Nb U COJEpPKaHHE KypPCOBOIO
npoekTa, (OpMyIHPYIOTCS OCHOBHBIE 3aJaud, MOCTaBJICHHBIC ISl DPELICHUS B
KypCOBOM TIpOoeKTe, OOBEKT W TMpeIMEeT HCCIEeIOBaHUsI, COOOIaeTcs, B UYeM
3aKJII0YACTCS IPUKIIAAHAS [ICHHOCTD MOJYYEHHBIX PE3YJIbTATOB.

Pacuemnasa wacms. B HENM OTpaxkaroTcs CYIIHOCTb, MCXOJHBIE IAHHBIE W
METOJUKHU PacyeTOB, Pe3yJIbTaThl BHITIOJHEHHOU padoThl. B pacueTHoil yacTu cnenyer
OTpa3UTh:

1 XapakTepucTHKa MOJABMKHOIO COCTaBa

1.1 OcHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH
1.2 KoMmoHOBOYHAsI cXeMa MOABUKHOTO COCTaBa
1.3 PacueTt yaenbHBIX TIOKa3aTeNen
2 DKCIUTyaTallMOHHBIE CBOMCTBA aBTOMOOMIIS
2.1 TArOBBIN pacyeT aBTOMOOMIIA
2.2 lnHaMUYEeCKUN pacdyeT aBTOMOOMIIS
3 AHanu3 KOHCTPYKIUH 33JaHHOTO MEXaHU3Ma aBTOMOOHIIS
3.1 Knaccuduxkarus 3a1aHHOTO MEXaHU3Ma aBTOMOOMIISI
3.2 TpeOGoBanus, mpeabABIsIEMbIC K 33JJaHHOMY MEXaHU3MY aBTOMOOUJIS
3.3 PacueT mexaHnu3mMa aBTOMOOUJIS

B 3axntouenuu mo KypcoBoMy NpoeKkTy Heo0X01uMo c(hopMyIHpOBaTh BHIBOBI
[0 BCEM pasjiesiaM KypcOBOHM paOOThI, IEPEUUCIUTh PEIICHHbIE B KypcOBOil padoTe
3a/layu U JaTh PEKOMEHAAINH, 0 KAaKUM HAMpPaBIICHUAM 11€J1ec000pa3HO MPOU3BECTU
0osee rIyOOKyr0 MpopabOTKy ISl YCHEIIHOIO BHEAPEHUs Pe3yJbTaTOB KYpPCOBOIO
MIPOEKTA.

B 6ubauoepaghuueckuii cnucok 3aHOCAT OJIHOE OMOIHOrpapUUIecKoe ONUCaHue
KHUT U IPYTHUX UCTOYHUKOB, KOTOPbIE OBLIIM UCTIOIB30BAHBI MPHU BBITTOJIHEHUH MTPOEKTA
U Ha KOTOPBIE B TEKCTE 3alMUCKU UMEIOTCS CCHUIKU.

B npunooicenue BeiHOCUTCS cripaBodHAast HHGoOpMaIus (P HEOOXOIUMOCTH).
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[TosicHuTenbHas 3amucKka K KypcoBoil paboTe ohopmiiieTcs KOMIbIOTEPHBIM
(MaIIMHOMIMCHBIM) CITOCOOOM.

OO0t 00beM MOsICHUTENbHOM 3anTucKu: 25 - 40 cTp. @opmat A4, pamka dpopma
2 u 2a. Ileyatp Ha kxommbioTepe: mpudt «Times New Roman» pazmep 14,
noxyTopHbiii uaTepBai. [lonsa: meBoe — 30 MM, mpaBoe - 10 MM, BepxHee - 15MM,
HxHEee — 20 MM.

['padrueckas yacTh BKIIIOYAET B ceOsl UEPTEXK PacCUMTHIBAEMOIO arperara Ha

nucte popmara Al. I'padmuueckast yacThb BbINOJHAETCS ¢ yueToM TpeboBanuii ECKJI.



3 MeToauka BbINOJHEHHUSI Pa3/ejioB KypCOBOT0 MPOEKTA

3.1 XapakTepucTHKA MOABHKHOT0 COCTABA

OcHogHble mexHuuecKue XapaKmepucmuKu.

B nmamHOM pazgene HEOOXOAWMO TPHUBECTH XapaKTEPUCTUKY 3aJaHHOTO
aBTOMOOMJIS.

Ha xaxxyro Mojie1s aBTOMOOMIIS 3aBOJIOM-U3TOTOBUTEIIEM JAeTCs TEXHUYECKas
xapaktepuctuka. K TeXHMuecKol XapakTepuCcTUKe aBTOMOOUIISI OTHOCSITCSL.

["abapuTtHBIC pa3mMepsl: IJIMHA, ITUPHUHA, BRICOTA, Oa3a.

[TepenHuii cBEC - paCCTOSIHUE MO TOPU3OHTAIIA MEXKTY LICHTPOM MEPEAHUX KOJIEC
1 HauOoJiee yIaJIeHHOU NepeIHe TOUYKOW aBTOMOOUIIS.

3aHUAN CBEC - PaCCTOSIHUE O TOPU3OHTAIA MEXIY LEHTPOM 3aJIHUX KOJeC U
HauOoJiee y1aJIeHHOM 3aJHEN TOUKO aBTOMOOMIISI.

VYron nepenHero cBeca M yroJi 3aJJHETO CBeCa, U3MEPSIIOTCS ITyTEM MPOBEICHUS
KacaTeIbHBIX K OKPY)XHOCTH TIEPEAHEr0 W 3aJHEro KoJieC M depe3 Hauboiee
BBICTYTAIOIINE TOYKH COOTBETCTBEHHO B MEPEAHEHN U 3aIHEH YacTsIX aBTOMOOUJISA.

Kosiess - paccrossHue MeEXIy IUIOCKOCTSIMA CHMMETPUM IIWH OJHOW OCH,
u3MepsieMoe B OMopHOM TMIockocTu. [Ipu CIBOGHHBIX KoJiecaX KOJICKO H3MEPSIOT
MEXK]Ty TIJIOCKOCTSIMH CUMMETPHUHU CIBOCHHOTO KOJIECa OJTHOM OCH.

JIOpOXKHBIN TIPOCBET - PACCTOSHHE OT CaMON HW)KHEH TOYKH aBTOMOOWIIS JI0
OTIOPHOM TMOBEPXHOCTH MPU HOMHHAIBHOM HArpy3ke aBTOMOOWJISI U HOMHHAJIHLHOM
JABJICHUU BO3/lyXa B IIMHAX.

Panunyc moBopota (1o cieay mepelHero Hapy»KHOTO KoJieca) - HauMEHbIIEee
pacCTOsIHME OT OCH IOBOPOTa aBTOMOOWJISI 10 TUIOCKOCTHM CHUMMETPUU IIUHBI €ro
KoJeca.

CoOcTBeHHas Macca - Macca MOJHOCThIO 3aMpPaBICHHOTO (TOILUIMBOM, MacjioM,
OXJIXKAIOIICH KUIKOCTHIO) M CHAPSKEHHOT'O (MHCTPYMEHTOM, 3allaCHBIM KOJIECOM U

T. T1.) aBBTOMOOWJIS, HO 0€3 MacChl BOIUTEISI, TACCAKUPOB U TPy3a.



HomunanpHas rIpy30N0ABEMHOCTE - TPY30HOJABEMHOCTh, Ha KOTOPYIO
paccuuTaH aBTOMOOWIb (AJi JIETKOBBIX aBTOMOOMJIEHI M aBTOOYCOB YHCIIO MECT,
BKJItOYasi BOJIUTEIN).

MakcumasibHasi CKOPOCTb - CKOpPOCThb JBHJKEHHs C IIOJIHOM Harpy3koud Ha
TOPU30HTAIBHBIX YdacTKaxX MpsIMOTO IIOCCE, 3aMepsieMast Py ABMKEHUN aBTOMOOMIIS
B JIBYX ITIPOTUBOIIOJIOKHBIX HAIIPABJICHUSAX.

KoHTponbHBII pacxoj TOMIMBA - KOJIMYECTBO TOIUIMBA, HEOOXOAMMOE MIJis
npoxoxaeHus apromoousieM 100 kM myTH MO MIOCCE MPH MOJHOW HAarpy3ke U Mpu
IIOCTOSTHHOM 3aJIaHHOW CKOPOCTH JIBUKCHUS.

Kpome mnepeuyucneHHslXx IapaMeTpoB, B TEXHHUYECKYIO XapaKTEPUCTUKY
aBTOMOOMJISI BKJIFOUYAIOT OCHOBHBIE JAHHBIE IBUTATENS U €0 CUCTEM, XapaKTEPUCTUKU
TPAaHCMUCCUHU, XOJIOBOM YacTH, CHCTEM YIPaBICHUS U DJIEKTPOOOOPYIOBAHMUS,
KaOWHBI, Ky30Ba WU MIATPOPMBI, BCIIOMOTaTeIbHOTO 000pYy10BaHUs, 3alPaBOYHBIC
€MKOCTH, a TAK)KE€ JAHHBIE IO PETYJIUPOBKAM M KOHTPOJIIO.

B Tabmune 3.1 mpuBeAEHBI OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKU
aBTOMOOMJIS.

Tabmuma 3.1 — Texauueckne XapakTepUCTUKN aBTOMOOUIIS

XapakTepUCTUKHU [TapameTp

Komnonoeounasn cxema nooguxicHozo cocmaaa.

KoMIioHOBKO# Ha3bIBAIOT MOPSAAOK Pa3MEIIESHUSI HA aBTOMOOUJIE OT/ICTBHBIX €T0
MEXaHU3MOB U CUCTEM (KOMITOHOBKA IIIaCCH), a TAK)KE YacTe Ky30Ba, OTIMYAFOIIUXCS
10 Ha3HA4YEHUI0 (KOMIIOHOBKA Ky30Ba). KoMIoHOBOYHAs cxema aBTOMOOWIIS TOIHKHA,

MpexKa€c BCETO, OTBCYATh YCIOBHAM OKCILTyaTallikM, HA3HAYCHHIO M CTOHMMOCTHU



aBTOMOOWJI, a TaKKe XapakTepy ero mnpousBoacTBa. OCHOBHBIMU LIEJSIMHU
KOMIIOHOBKH, OOLIIMMH JIJIs1 aBTOMOOUJIEH BCEX TUIIOB, SIBJSIOTCSA 00ECIEUEHHUE:

1) Takoro pacrpeaeieHus MOJTHOW MacChl aBTOMOOMUJIS TIO OCSIM, TIPH KOTOPOM
OyZeT OCYLIECTBIIATHCS HAEKHOE CIEIUIEHUE BENYIIUX KOJEC C IMOBEPXHOCTHIO
J0pOTH;

2) MHUHHUMAQJIBHBIX pa3MEpPOB W MacChl aBTOMOOWJS MpU 3aJaHHOH €ro
Ipy30M0bEMHOCTH;

3) yaoOHOro m 0€30MacHOro pa3MEIIEeHUs JIIOJEH W TIpy3a, JOCTYIMHOCTH
MEXaHU3MOB ISl UX OOCIIy>KMBaHUs U PEMOHTA.

B nanHoM nyHkTe HEOOXOAMMO NPUBECTU KOMIIOHOBOUYHYIO CXEMY aBTOMOOMIIS
U 1IaTh XapaKTePUCTHKY OCHOBHBIM arperaTtaM i MeXaHHU3MaM.

Ilpumep svinonnenus.

&
=

r’—
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Pucynok 3.1 - KomnonoBounas cxema aBromoousst KamA3-5320
1 - gBurarens; 2 - cuerieHue: 3 - mepeaHUul aeauTensb nepeaad; 4 - Kopooka
nepeaay; S5 - kKapaanHas nepeaaya; 6 - muddepennuan; 7 - CpeaHUNA BEIYIIHN MOCT; 8

- 33IHAN BENYIIUH MOCT.



KamA3-5320 (6x4) — 60opTOBOM aBTOMOOWJIL MpeIHA3HAYEH JIJIsI TTOCTOSIHHOM
paboThl ¢ mpuuenom, Beimyckaercss Kamckum aBTroMoOUIIBHBIM 3aBojioM. Ky3oB —
mwiatopma ¢ TpeMsi OTKphIBAOIMMHCS OopTamu U TeHToM. KaOuHa - TpexmecTHas,
HEIbHOMETAITNYECKas, OTKU IIBAIOIIASICS BIIEPET, 000pYA0BaHA MECTAMU KPETLIICHUS
peMHsIMH 0€30MaCHOCTH.

Ha KamA3-5320 ycranaBnauBaics V-00pa3Hblii  BOCBMULMIUHAPOBBII
yeThIpexTakTHbIN qu3enb KamA3-740.10 momnOoCThIO 210 J1.C. POPCYHKH - 3aKPBITOTO
tuma, THJB -  V-00p., 8-CeKUMOHHBIA, 30JJOTHUKOBOTO  THUMA, C
TOILTUBOMNOJKAYMBAIOLUIMM HACOCOM HM3KOTO JaBlieHUs, My(Toil omnepexeHus
BIIPBICKA TOIUIMBA M BCEPEKUMHBIM PETYJIATOPOM YacTOThI BpauleHus. Bo3ayHbiit
(GUIBTP - CyX0il, CO CMEHHBIM KAPTOHHBIM (DHIIBTPYIOIIUM JIEMEHTOM U UHANKATOPOM
3aCOPEHHOCTH. JIBuraTtenp OCHAIlleH AJIEKTPOPaKEIbHbIM  YCTPOMCTBOM U
npenmyckoBsiM nogorpeatenem [DK/I-30.

Tpancmuccust Obula MHOTOCTYNEHYATOM M COCTOSUIa U3 MEXaHUYECKOH
HNSATUCKOPOCTHOM KOPOOKH Imepeaay ¢ JABYXCTYNEHYAThIM MEPEAHUM JEIUTEIEM, YTO

o0ecIieynBalio ACCATh IMEPCAHUX II€pC€aad M ABC IEpcaadyr 3aaHCTr0 XOo/Ja.

Cunxponmzatopel - Ha II, III, IV wu V nepemauax. Jenurens cHaOx)eH
CHHXPOHH3ATOPOM, yIIPaBJIEHUE JEIATEIEM - ITHEBMOMEXAaHUYECKOE,
npecenektopHoe. CuerieHue -  (QPUKIMOHHOE, CyXO€, JABYXJIUCKOBOE, C
nepudepuiHbIMA  TIPYKUHAMHU, TPUBOJ BBIKIIOUCHHUS — THUIPABIUYECKUN C

nHesMoycuinteneM. Juamerp Haknamok - 350 mm. Kappannas nepepgaya - aBa
KapJaHHBIX Baja. B Bemymmx cpemHeM W 3aJlHEM MOCTaxX MPUMEHsSIach JBOWHAs
rJIaBHas Tiepenada M3 JBYX KOHMYECKHX W JBYX UUJIUHAPUYECKUX IIECTEPEH,
nepeaaToYHoe Yucio - 6,53 (Ha mogudukanusax - 7,22; 5,94; 5,43). Cpennuii MOCT -
MPOXOJHON, € MEXOCeBbIM nuddepeHnuanioMm, OJOKUPYEMbIM C TOMOIIBIO
AIIEKTPOITHEBMATHYCCKOTO WJIM ITHEBMATHYECKOTO TIPHBO/IA.

[Tonsecka.. [TogBecka 3aBUCHMas: TIEPEIHSIS - HA MTOTYIJUTUIITHYECKUX PECCOpax
C 3aIHAMH CKOJB3AIIMMU KOHIIAMH, C aMOPTH3aTOPaMHM; 3aHsS - OaJaHCUpHAs, Ha
MOJTY?JUTMITHYECKUX Peccopax, C MECThI0 PEaKTUBHBIMU ILITAHTaMH, KOHIIBI PECCOP -

CKOJBb3AIUC.
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Topmoza. Pabouass Topmo3Has cuctema - ¢ OapaOaHHBIMH MEXaHHU3MaMHU
(mmametrp Oapabana 400 MM, mUpPUHA TOPMO3HBIX HakJIagok 140 MM, cymMapHas
wiomans Haknagok 6300 cMm?, pasKmM - KyJadKOBBIi), JBYXKOHTYPHBIM
ITHeBMONPUBOAOM. TOpMO3HBIE Kamepbl: mepeanue - tumna 24, tenexku - 20/20 ¢
MPY>KUHHBIMU 3HEPrOakKKyMyasiTopaMu. CTOSTHOUHBIA TOPMO3 - HA TOPMO3a TEICKKHU
OT MPY>KUHHBIX YHEPTOAKKYMYJISTOPOB, MPUBOJI MTHEBMATUYECKUIl. 3allaCHOM TOPMO3
COBMEIIEH CO CTOSTHOYHBIM. BcriomorarenbHblii TOPMO3 - MOTOPHBIN 3aMeTUTENDb C
naeBMonpuBogoM. I[IpuBoa TOPMO30B Tpulienia - KOMOWMHUPOBAHHBIM (ABYX- U
OJIHOTIPUBOJIHBIN). MIMeeTcssi CHUPTOBOM MPEJOXPAHUTENb MPOTHUB 3aMEpP3aHUs
KOHJIEHCATA.

PyneBoe ympaBienue. PyneBol MexaHW3M - BHUHT C IIAPUKOBOW TalKoOM W
MOpIIEHb-PEMKa, 3alETUIAIONIasICs ¢ 3y0UaTbiM CEKTOPOM BaJla COIIKH, IEPEIaTOYHOE
gucno 20. I'mapoycunutens - BCTPOCHHBIN, HaBieHue macna B ycuiurene 80-90
KI'C/CM. KB.

Pacuem yoenvnvix nokazameneii.

O (HEKTUBHOCTh KOHCTPYKIIMM aBTOMOOMJISI MOYKHO OXapaKTEPU30BaTh PSAIOM
YaCTHBIX MOKa3aTese. 3HaueHMs DTHX IMOKa3aTeJIeH MpeICTaBiIeHbI B Tabmie 3.2.

Tabmuma 3.2 - 3HaueHus yACIbHBIX MOKa3aTeeH

Ne | [TapameTpsbl Pacuernas popmyna | 3HaueHue
/o
1. | YnenbHast MOIIHOCTH, BT/KT N N
yo Ga
2. | JIurpoBast MOIIHOCTH, KBT/11 N - N o
, —Vh
3. | Yaenpnas macca aBurareis, KI/kBt G,
G, = ™
4. | Koo duuueHT ucrnonp30BaHus . - Ca
MAacChI "G,
5. | OTHOIIEHHE X0a MOPIIHSA K P
TUaMETPy D
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3.2 AHAJIM3 KOHCTPYKIIMU MeXaHU3Ma aBTOMOOWJIA

AHanu3 KOHCTPYKUMH arperartoB M MEXaHHU3MOB aBTOMOOWIICH IO3BOJISIET
IPOU3BOAUTH CPABHUTEIBHYIO OLIEHKY X [0 OCHOBHBIM TEXHUYECKHUM [TOKA3aTEISAM U
CBOMCTBaM, 4YTO HANpaBJICHO Ha Pa3BUTHUE Y CTYJIECHTOB HAaBBIKOB HHXEHEPHOIO
MBIIUIEHHS B 00JIACTH aBTOMOOMJIECTPOEHUS U SKCIUTyaTallud aBTOMOOMIIEH.

MeToauka MHXEHEPHOI0 aHAJIN3a KOHCTPYKLIUKA aBTOMOOMIIEH TIPOU3BOAMUTCS B
TaKOU MOCJIEI0BATEILHOCTH JJI JIIOOOr0 00BEKTa, B TOM YKCIIE B paMKaxX HACTOSAIIEH
paboThI — 11 33JAHHOTO MEXaHNU3Ma TPAHCMHUCCHUU aBTOMOOMIIEH.

1. Ha ocHOBaHMM crienuaibHOM JIUTEpaTyphl pa3padaTbiBaeTCsl KiacCU(pUKaLus
MEXaHU3Ma [0 OCHOBHBIM NpPH3HAKAM M MPUMEHMMOCTH Ha Pa3JIMYHBIX MOIYISIX
aBTOMOOMJIEH.

Knaccudukanus npencraBisieTcss B BuAe TaOMuIlbl, (MOXKET OTIAYATHCS B

3aBUCUMOCTH OT 3aJaHHOTI'O MeXaHI/ISMa).

Tab6muma 3.3 — Knaccudukarus MmexaHu3zMa

KnaccudukannoHHbIH Tun KOHCTPYKIUU Moenn aBTOMOOHIIS
MIPU3HAK

2. Ha ocHOBaHMM crelIMaIbHON JIUTEPATypPhl pa3padaThIBAlOTCA U MPUBOASITCS
TpeOOBaHUs K 3aJaHHOMY MEXaHuU3My (Hampumep, OJHOM U3 TpeOOBaHUM K
CUEIUICHUIO — Mepeavya KPyTAIEero MoMeHTa 6e3 mpoOyKCOBKH, U T.I1.).

3. 3aK/IIOUMTENbHBIN 3Tall — CPAaBHUTENIbHBIN aHaIN3 KOHCTPYKIUHU 33JaHHOTO
MeXaHM3Ma TPAHCMHCCHUU O OCHOBHBIM MMOKAa3aTeJsiM, KOTOPBIM MpencTaBiseTCs B

BHJI€ TAOJIHIIEI.

Tabnuua 3.4 — CpaBHUTEIBHBIN aHAIN3 KOHCTPYKIUA MEXaHU3MOB

Tun KOHCTPYKIIMU [IpeumymecTBa Henocrarku
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3.2.1 Pacuer cuernieHus

Onpedenenue 0CHOBHbBIX NAPAMEMPOE CYENICHUA.

["aGapuTHbie pa3Mepbl CIEMICHUH BBHIOMPAIOT M3 BO3MOMXHOCTH HAJIEKHOU
nepeayd MakCUMaJIbHOTO KPYTAIIEro MOMEHTa JBHUrarelss M; max. OCHOBHBIM
napamMeTpoM (PPUKITMOHHOTO CIEIUICHUS SBISACTCS HAPYKHBIA TUAMETP BEIOMOTO
JCKa.

MakcuManbHOE€ 3Ha4YeHUE IeperaBaeMoro cieruieHueM MomeHTta (Hwm)
OTIPENIEIISIETCS YPABHEHUEM

M cmax :M,ZZ. maxﬁ;

IJIe Z — 9UCJIO Tap TPeHUs; Z = 2Ny, (Ny; — YKCIO BEIAOMBIX JTUCKOB); f§ —
koaddunment 3anaca. OObryHO npuHUMaloT f = (1,2...2,5) B 3aBUCUMOCTU OT THUIIA
CUCIJICHUS] M €ro Ha3HayeHus. /[[ns clemieHuil JIeTKOBBIX aBToMoOwien f =
(1,2...1,5); nyist OMHOAUCKOBBIX U JBYXJAUCKOBBIX CHEIIJICHUM TPY30BbIX aBTOMOOMIICH

S = (1,5... 2,2); nas IByXJAMCKOBBIX CIICTUICHUM aBTOMOOWIIEH MOBBIIIEHHOM
npoxoaumoctu f = (2...2,5).

JuameTtp (M) BeIOMOT0 JIUCKA OMPEACIISIOT 10 (hopMyJIe:

M
D =0,025 -3 <,
7Py uz

rae Po — maBieHre Mexay mnoBepxHocTsmu TpeHus: Po = (0,15...0,25) Mlla,

MpUYEM MEHbIlIEe 3HAYEHUWE MMEIOT CLEIUIEHHs aBTOMOOWIIeH  OOJbIION
Ipy30MOJBEMHOCTH; (4 — Kod(hdummeHnT Tpenus. [Ipum mpoeKkTHpOBaHWU CIEIUICHUS
MPUHUMAETCS: TIPU TPEHUU MPECCOBAHHOTO acOecTa, apMUPOBAHHOTO IIPOBOJIOKOH, TIO
gyryny ¢ =(0,3...0,35); mo cranu u = (0,18...0,22); cieueHHbIX MaTEPUAJIOB IO CTAJIH
w=1(0,33...0,38); crieueHHBIX MaTepuaoB o ctaiu B Macie u = (0,07...0,12).

BHyTpeHHUI TuamMeTp PPUKIIMOHHOTO KOJIbIIA BEIOMOTO IMCKA IPUHUMAaeTCs d
=0,5...0,7D.

3HaueHus] TUaMETPOB BEJOMOIO JIMCKAa MPUHUMAIOTCS C YYETOM JIHaMETPOB
MaxOBHKa U JMCKOB CIETICHHSI TPOTOTHUIIOB.

Cuna cxatus (H) GpuKIHMOHHBIX TUCKOB CIIETUICHUS:
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M

P — —cmx

R.uz

rie Re — cpennuii paguyc GpUKIIMOHHOTO KOJIbIla BEOMOTO JUCKA, M:
R. = 0,25(D+d)

Yucno npyxuH (C nepudepuitHbIM pacToIOKEHUEM ):

rae Py — pabodee ycwiine o{HOM Npy>KuHbIL. [[puHEMaeTcs o mpoToTHILy.

Yucno npyxuH ¢ nepudepuilHpIM pacrojoKEHUEM JOHKHO OBITh KPaTHBIM
YUCITy PbIYaKKOB BBIKIFOUEHHUS CLIETIIICHUS.

Pacuem pabomvl mpenus cyennenusn Ha usHawueanue u Hazpesanue.

M3HOCOCTOMKOCTD CIEMIEHUSI ONpeNesieTcs M0 BEIMUMHE YAECIbHON padoThl

Oykcosanus (JI/cM?) mpy TpOraHUKM aBTOMOOUIIS Ha 11ep6otl U 6Mopoli TIEPENadax:

q, =

H.C.

rie Ls — paboTta TpeHus npu OyKCOBaHWH CIHEIUIeHUs; F,. — cyMmapHas
IUTOIAIb HAKJIAIOK CLECIUICHUS.

PaGoTa Tpenus onpenensiercs mo ypaBHEHHUIO:

2 2
_ mark wz{
IV
p
7T -N
e o =—-o
30
rae - r, = (0,5d + 2 -b)-lo‘3 paguyc koiseca, (M); M, — IMOJHas Macca
cm

aBTOMOOUJISL (KT) MPUIIOKEHUH 2; Iy — paguyc Koieca (M); ®; — YIJIOBas CKOPOCTb

kosnenuyatoro Baia asurarens (l/cex); Uy, = Uy, -UX™Mi — mepemaTodyHoe YHCIIO
TPaHCMHUCCHUU — MPUHUMAEM IO MPOTOTUITY aBTOMOOMs, d — auamerp 00oaa aucka
(MM); 6 — mUpUHA TPOQPIIIS IHHBI, Acy — KOO PHUITUEHT, YUUTHIBAIOIINANA CMSITHE ITUHBI
nox Harpy3kod. Jlas ImMH Tpy30BBIX aBTOMOOWIEH U aBTOOYCOB, WIMH C

pEeryJupyeMbIM JaBieHUEM (KpoMe IIMPOKONPOPUIbHBIX), IUATOHAIBHBIX IIMH
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JIETKOBBIX aBTOMOOWIIEH Aqy = (0,85...0,9); 1 pamuanbHBIX IIMH JIETKOBBIX

aBTOMOOMIIEH Acy = (0,8...0,85).
CyMMapHas IIOmab HAKIAJO0K CIEIIeHUs (cM?):

zz(D?—-d?)
4

H.C.

YnaenpHas paboTa OyKCOBaHWS TPH TPOTAaHUU AaBTOMOOWJIS HE JODKHA

IpEBBILATE: 171 J1erKoBbIX (50...70) JIx / cm?; ms rpy3oseix (120...150) dx / cm?.

Harpes neraneit (rpam) 3a 0JJHO BKJIIOYEHUE TIPU TPOTAHUU C MECTa!

AT =

C
neT  HmeT

rae y = 0,5 — koapurmenT nepepacnpeneneHus TEIIOTHI; My — Macca (Kr)

Ha)XUMHOTI'O IUCKa B OAHOJUCKOBOM CHCIINICHWH HUJIM CPCAHCTIO BEAYIICTO ANCKA

B JIBYXIHUCKOBOM CICINVICHHMH; OHH MOKCT OBITH OIIPpCACIICHA II0 SMIITMPHUYCCKHUM

COOTHOLIECHUSIM: M= (0,02...0,04) M yax — 7151 Tpy30BBIX; (0,004...0,009) My yax —

JJIA JICTKOBBIX aBTOMOOMIICH MIIN OIIPCACIIACTCA I10 Ta6JII/II_[e 1, Cper — TCINNIOCMKOCTD

HAXUMHOTO (MpoMekyTodHOro) aucka — (520...540) Ix/kr rpan.
JlomycTrUMBII HAarpeB HAXKMMHOTO AUcKa 3a ogHo BkiatoueHue (10...15)°C.

Tabmuma 3.5 - Macca Ha)KMMHOTO TUCKA CLEIICHUS

JUTS JIETKOBBIX aBTOMOOMIIEH

M ax, HM 80 100 110 135 150 220 300
Mper, k| 2,3...25122...26[24..28|2,6...3,0]3,2...40 [ 3,6..45 | 6...8
JUIsl TPY30BBIX aBTOMOOMIIEH
Moo Hv | 280 | 350 | 450 | 500 | 700 | 900 | ‘fo0=

Mger, k€ | 7,0...8,5 [ 10...10,5] 13...14 |15...17,5] 22...25 | 26...30 | 36...39

Pacuem npusooa ynpasnenus cyennenuem.

OO6miee mepenaTouHOe YKCIIO MPUBOJIA CIETUICHUS ONPEACNISICTCS U3 YCIOBHS,

4TO yCWJIMEC Ha IICAaln IIPHU OTCYTCTBUMN YCHIIMTCIIA HC JOJDKHO IIPCBBIIATL IJIA

rpy30BbIX aBTomoOusen 250 H, mns nerkoBeix aBroMoOmieit 150 H. [Tomubrit xox

MeJany TpU dTOM AOKeH cocTaBiarh 120...190 mMm, BkIrO4ass CBOOOTHBIM XOA
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nefanu (npuioxkenue 1). s CymiecTBYOMUX KOHCTPYKIUN 00IIee NeperaTouHoe
YKCJIO IPUBO/IA CLETIICHUs paBHO (25...50).
OO11ee nepeaaToYHOE YUCIO MEXaHUYECKOTO MPUBOJA CLETUICHUS:

a ¢ e

UHM=U1'U2= e
6 d f

O6mee IePCAaTOIHOC YHUCJIO THUAPABINYICCKOI'O ITIPUBOAA CUCIIIICHHA!
U _ a c e ( 2\\
" ed f L d J ’

rie y -2 — TM[epesaTovyHOe 4YHWCIO TMEeNaJbHOrO0 MPUBOAA; u,
6

e _
1 T

c
d
HepeJaTOYHOE YUCIIO PhIUaroB BBIKIIOUEHUS cleIieHus (npunoxenue 1). Bennuunbl
U; 1 Uz (COOTBETCTBEHHO 3HAYCHHUS ¢, 8, ¢, d, e, f) MpUHUMAIOTCS KOHCTPYKTHBHO HITH
O MpoToTHITY. 01 1 dy — AMAMETp TUAPOIMIUHIPA TIIABHOTO U paboyero (MPpUIoKeHHEe
1).

Ha ocHOBe MpoOBEIEHHBIX PACYETOB BBIMIOJHUTH CXEMY MPHUBOJA CIETUICHUS C

y4€TOM MPOTOTHUTIA.
3.2.2 Pacuer kopoOkH nepenay

OnpedeneHnue 0CHOBHbIX NAPAMEMPO8 KOPOOOK nepeoa.

[Tocne BbIOOpa cxembl KOpOOKH mepedad, yucia CTyNEHEeH M IMepelaTOuHbIX
YyuCeN MPUCTYNMAIOT K €€ KOHCTPYUPOBAHUIO: OMPEIECISIIOT MEXKOCEBOE PACCTOSIHUE,
MOMYJh 3y04aToi nepenayu, MUPUHYy BEHIIOB, YT0JI HAKJIOHA 3yObeB.

Onpedenenue  MenHcoce8020  pACCMOAHUSL U NAPAMEmMpPos  3y0uamozo
3ayenieHus.

I[J'If{ TPCXBAJIbHBIX KOpO6OK nepcaady MEKO0CCBOC paCCTOAHHUC OIIPCACIIAIOT I10

dbopmyiie:

4, = a‘\slMJ:Lmax y
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rie Mymax — MaKCUMaNbHBIM KpPYTSIIMM MoOMeHT jpurarens, Hwm; a —
KOA(PPHUIIMEHT, KOTOPHIA MPUHUMAIOT: JUIs TPY30BBIX aBTOMOOMieH, a=(17...21,5),
JIJIs1 IETKOBBIX aBTOMOOMIIeH, a = (14,5...16).
Kpome Toro, 3T0 paccTosiHiE CBA3aHO C YHUCIIOM 3yObEeB, MOIYJIEM U HAKIIOHOM
3yObeB:
_m, (z,+12,)

A =——"—,
2cosp

Tome My — HopMaJIBHHﬁ Moayib; Z1VZ; = Z3tZ4 — cyMMa 4HCEN 3y6BCB nap,
HaXOJISIIIMXCS B 3alleIJICHUH; [ — YroJ HakjioHa 3yObeB, IPU BKJIIOUCHHH TIEPBOI
nepeaavm, Korjia Moy i 000uX 3yOuaThiX 3HaUeHUN paBHBL. [IpuHuMaem 2, = Z3, 2, =

Z4M U, =i _-i, TOTHATIPHU i, =i, = /U, TIOTydaeMm:

z

2 -
= Ins’
Zl

3aTeM yCTaHABIMBACTCS HOPMAaJbHBIA MOIYJIb 3y0UaThIxX Kojiec. HopManbHbIH
MOJIYJIb ONPEACISICTCS M3 YCAOBHMH MPOYHOCTH HA YCTAJIOCTh WM CTATHYCCKOM
IPOYHOCTH P AEHCTBHH MaKCUMAJIbHOTO MOMEHTA.

[Tpu BBIOOpE MOIYNISI HEOOXOAMMO YUYHTHIBaTh, YTO €r0 YMEHBIICHHE IpU
YBEJIIMYEHUH IIMHPHHBI 3y0UaTOro BeHIa 3yOUaThIX KOJEC MPUBOIUT K YMCHBIICHHIO
ypoBHs miyma. [[1si yMEHBIIECHHS MacChl KOPOOKH Iepeaay CieayeT YBEIUYHBaTh
MO/IyJIb ITyT€M YMEHBIICHUS IIIMPHUHBI BEHIIOB (ITPH TOM K€ MEKOCECBOM PACCTOSHUM ).
Benawunna Momyns 3aBHCHT OT I€pEIaBaeéMOr0 MOMEHTAa W THIIA TPAHCIIOPTHOTO
cpeacTsa (Tabmmma 3.6).

Tabnuua 3.6 — PekoMeHnryembie MOAYJH 3yOUaThIX repeaay

M max , HM 100...200 201...400 401...600 601...800 | 801...1000

My, MM 2,25...2.5 2,6...425 | 3,76...4,25 | 4,26...4,5 4,6...6,0

Moy Ha pa3HBIX Mepeaadax MOXET ObITh pa3HbIM, Ha HHM3IIUX Tepeaadax
MOJ1yJIb UMeET O0Jiee BHICOKOE 3HaUCHHE.
VYron nHakioHa 3yObeB f = (25...40°) nis JerkoBBIX aBTOMOOWJIEH U [ =

(20...25°) nns Tpy30BBIX aBTOMOOMIIEH.
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[To MexxoceBOMY pacCTOsSIHMIO, orpeaeasieMomy o dhopmyse (3.42) u MO0
OTIPEIETISAIOT CYyMMY YHCel 3yObeB Maphl U3 ypaBHEHUS:

2A cosp
(z,+2,) = ——,
m

n

Permmast coBMecTHO cUCTEMY U3 YpaBHEHUN HAXOAUM YHUCIIa 3yObeB Z1 U Zo,

Kak mpaBuio, B TpexBaJbHBIX KOpPOOKaxX Mepefad TPy30BbIX aBTOMOOMIICH
(zitzz) = 70 £ 15. JlmameTp MmIeCTepHU TIEPBOM Iepeaadu, PacIoOKEHHOW Ha
MIPOMEKYTOYHOM Bally, BEHIOMPAIOT MUHUMAIBHBIA. MUHIMaIBHOE YUCIIO 3yObEB Z1 U
Z3 cocraBusier (12...17), mpu 3TOM NPEANOYTUTEIBHEE HEYETHOE YHUCIO CyMMBbI
3yoneB. [lpu BeIOOpE Z1 M Z3 € y4eTOM THUIA 3allETUICHUS CIEAYyeT MCIOJb30BaTh U
IPUJIOKEHHE 8.

[[IupuHa BeHIa 3y04aToro Kojieca 3aBUCUT OT MEPEeIaBaeMOro0 MOMEHTa U OT
pPacCTOSHUS MEXIY OCAMH BajoB. [IpuOimmkeHHO mUpUHY 3y04aToro koisieca (MM)
MO’KHO OIPEJEIUTD [0 COOTHOIICHUSIM:

b=(5...8) my,,
b~ (0,18...0,24) Ao.

B TpexBanbHBIX KOPOOKAxX Mepeiad OCeBbIe CUITbI MOTYT YPaBHOBEIIUBATHCS HA
MPOMEXYTOYHOM Bajly Ha BCEX Mepeaayax, KpoMe MepBoi U 3aJIHETO X0/1a, €CIM OHU
UMEIOT MPSMO3yOBbI€ IECTEPHH.

Pacuem sanoe kopodxu nepedau.

HaunGonpmuii nuaMerp (CM) NEPBUYHOIO Baja TPEXBAIbHON KOPOOKHU mepenay
OTIpE/IETISAETCS U3 COOTHOUICHHUS:

rie Mymax — MaKCUMaJIbHBIN KPYTAIIANA MOMEHT ABUTATENS (Ha BXOJIE B KOPOOKY
nepenayd), H-m.

Kpowme Toro, HanbombImmii nuamMetp (MM) BEIyIIETO W MPOMEKYTOYHOTO BaJIOB
Y WX JITTHHA CBSA3aHBI COOTHOIICHUEM:

d_~(0,16...0,18)l

ns !

rae |, — nmrHa Bana, M.
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Juametp (MM) BEIOMOTO M IPOMEXYTOYHOTO BAJIOB MPEABAPUTEIHLHO MOMKHO
ONPEAETUTh U3 COOTHOILICHUS:
d, =0,45A,.
Jnuny (MM) BeIOMOTO Bajia pEKOMEHAYETCS ONPEICIUTh 110 COOTHOIICHUIO
I, =du/(0,18...0,21).

Pacuem noowunnuxu xopobok nepeoau.

B TpexBanmpHBIX KOpOOKax Tiepenad TPY30BBIX aBTOMOOWICH MPUMEHSIOT
IApUKO- W POJUKOIOJIIIMIIHUKA JIETKOW W cpeaHen cepuil. llpu 3cku3zHOM
MPOEKTUPOBAHUU pa3Mephl (MM) MOMIUITHUKOB MOKHO BHIOMPATh B 3aBUCUMOCTH OT
MEKOCEBOT'0 pacCTOSIHUS Ag B COOTBETCTBUH CO CIECAYIOIIMMU COOTHOIICHHUSMU:

3aJHUE TIOIIUITHUKHU TIEPBUYHOTO U BTOPUYHOTO BAJIOB

(d x D x B)...(0,45x 0,90 x 0,22) 4,

HGpGIIHI/Iﬁ u SaI[HHﬁ IMOAIIHUITHUKH IIPOMCIKYTOYHOI'O Bajid

(d xDxB)...(0,3x0,7%x0,22)A

bonee TOYHBIM BBHIOOP MOAIIMIIHUKOB MPOU3BOJIUTCA IO JUHAMUYECKON
rpy3onoabeMHocTd B cootBeTcTBUU ¢ 'OCT 18865-82 mo karasnory.

Pacuem cun, oeticmsyrowux Ha 3y6uamule Koneca.

B 3y0Ouarom 3alemyieHud CUJbl JIOCTUTAIOT HAWOOJBIIMX 3HAYEHUN NpH
nepegaye MaKCUMaJIbHOTO KPYTSILEro MOMEHTa (Tpy BKIOYEHUH NMEPBOM Nepenaun)
Ha IecTepHe Z; (Ipu IBYXBaJIbHOW KOPOOKeE Mepesay), Ha MIECTepHSIX Z1 U Z3 (MpuU
TpPEXBAJIbLHON KOPOOKE mepesay).

Omnpenenum cuibl Ha 3yObsX IIECTEPHHU Z1:

J.max

M
OKpYXHYIO P = —"=

@ 11.3.

0CeBYIO (IIpH KOCO3yOBIX KoJlecax) P, =P  -tgf;

P tga, .
paamaibHylo R =~ = —=—"]
cos pj
HOpMaJIbHYIO P =~ = ——=——,
cosa, cosp
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31ech 0, — yroa npoduis 3yones, o, =20% B — yron HakiaoHa 3y0bes;

m z .
r =—""-paJanyc ICTUTCILHON OKPY>KHOCTH IIICCTEPHH BEIYIIECTO BaJa.
2

w 13

OmnpenenuM cUibl Ha 3yObsiX MIECTEPHU Z3 TPEXBAIbHON KOPOOKH Tepenad npu
BKJIIOUEHUH 1-U, HaIIpUMep, TIEPBOIl epeavu:

U
a.max |

OKPYXHYIO P = P, = ———]
r

i
3nmech U; =U; —mepenarodHoe duwMciIO MepBOM meperaud; l, — PpPagmyc
JCITUTEITLHON OKPY>KHOCTH IIECTEPHH Z3 TMIPOMEKYTOUHOTO Bajia:
mz,

r{ui = ra)3 - 2 !

0CeBYIO (IIpH KOCO3yObIX KoJiecax) P, = Ptg /3 ;

Ptga, .
paguanbHylo R, = —— ]
cos p
I:)i
HOpMaJlbHYIO P, = ——.
cosa, Ccosp

Pacuem sanoe kopobxu nepedau na npounocmeo.

B naByxBanmbHBIX KOpOOKax TMepemad CleAyeT BECTH pacueT BEAOMOro U
BEAYIIETO BalioB. B TpexBajbHBIX KOpPOOKax TMepenad OMPEAeNIOT HaNpsKEHUS
CHayaJia B BEIOMOM, 3aTE€M IIPOMEKYyTOUYHOM M BeaylieM Bajax. [lomb3ysice cxemon
(KOTOpYyr0 HEOOXOAMMO HM300pa3UTh JJIsl KOHKPETHOTO Clydas), ONpEeaesstOT CHUIIbI,
JIEUCTBYIOIIME Ha 3y0UaThie KoJieca Ha BCeX Mepeaadax, no GopmMyinam, IpuBeICHHBIM
BhIILIE. 3aTeM JI KaXI0H mepenadu HaXoAsT peakiuu onopax. [locne atoro ctpost
SMIOPHl MOMEHTOB U OIPENENAI0T HaubOousblIne 3HaueHus u3rudamomux My, My u
KpyTAwwero My, MOMEHTOB.

Pacuem cunxponuzamopos.

Haubonpiee pacnpocTpaHeHHE Ha COBPEMEHHBIX TPAHCIOPTHBIX CPEACTBAX
MOJIyYNJIM WHEPLHMOHHBIE KOHYCHBIE CHHXPOHH3ATOpPbI, KOTOpPbIE HE JOIYCKAIOT

BKIIIOYCHHUA IIEpEAAYN 10 IMOJIHOT'O BEIpABHUBAHUA YIJIOBBIX CKOpOCTefI COCANHACMBIX
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JIeTaJIeH, CO3/1aBasi TEM CaMbIM yCJIOBHS TIJIABHOTO U O€CITyMHOTO BBOJIA B 3allCTIICHHUEC
BEYIIHE U BEIOMBIC IECTEPHU COOTBETCTBYIONINX Mepe/ad.

Ha coBpeMeHHBIX aBTOMOOUJISIX CTPEMSTCSI OCHACTUTh CHHXPOHH3AaTOPAMU BCE
nepesauyd KOpoOOK, HCKIIIoUas IIEpPBYIO Iepeady M Iepeaady 3aJHero Xxoja
ABTOMOOMIIAL.

[lens pacueTa CHHXpPOHHM3AaTOpa — OMNPEACIICHHE YTJIOB HAKJIOHA KOHYCOB H
OJIOKHPYIOITUX  IOBEPXHOCTEH,  OOECICYMBAIOIIMX  COOJIIOJICHHE  YCIIOBHS
HEBKJIFOUCHHUS TIepeaadyd JI0 TIOJIHOTO BBIPABHUBAHMS  YTJOBBIX CKOPOCTEH
COCMHSACMBIX JCTalICH, a TAK’)Ke MOMEHTA TPCHHS U BPEMEHH CUHXPOHHU3AIINH.

[Ipn pacuerax CHHXpPOHH3ATOpa MPEHEOPETaroT BIUSHUEM COMPOTHUBIICHUS
Macjia Ha CHIDKEHHWE YacTOThI BpalleHUs 3yOdYaThIX KOJIEC, TaK Kak OHO TIPH
HOPMaJIbHOM TEMIIEPAaTYpPHOM PEKHME HE OKa3bIBaeT CYIIECTBEHHOTO BIIMSHHUS Ha
MPOIIECC CHHXPOHM3AIUH.

[Ipeamonaraercst Takke, YTO CKOPOCTh aBTOMOOWIIS 32 BpEeMsI CHHXPOHH3AITUU

HE U3MeHseTCs. PacyeT BBINOHIETCS HA OCHOBAHUY PEKOMEH1YyEMOM JIUTEPATYPHI.

3.2.3 Pacuer kapaaHHoii nepenaun

Ilopsook pacuema.

Pacuer BbINOJIHAETCS HA OCHOBAHUH PEKOMEHAOBAHHOM JTUTEPATYPHI.

1. Onpenenuth MaKCUMaIbHYIO YaCTOTY BpaIllEHUSI KApAAHHOTO BaJia.

2. OnpenenuTth KpyTAIIMHA MOMEHT Ha Kap/IaHHOM Bally.

3. Onpenenuts pa3Mepbl KapIaHHOTO Bajia (BHYTPEHHUN U HAPYKHBIA TUAMETP
Baja, IJIMHa, Macca KapAaHHOTO Baja).

4. OnpenenuTb KPUTHYECKYHO YIJIOBYHO CKOPOCTH M KPUTHYECKYIO YacTOTY
BpalleHUs KapJaHHOIO BaJia.

5. PaccunraTh KapAaHHbIC LIAPHUPBI.
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3.2.4 Pacuyet riiaBHoii nepenayu u auddepenmnuana

Ilopsioox pacuema oughghepenyuana:

1. Pacuer ko3¢ durnrieHTa OJIOKUPOBKH.

2. Onpenenenue A0MyCKaeMOTro HaIpsHKEHUS.

3. Onpenenenue cpeIHEro MOIyJis 3yOUaThIX KOJIeC.

4. OnpeneneHue 1aBjeHUs Ha OCU CaTeIJTUTOB.

5. JlaBneHue Ha OMOPHON MOBEPXHOCTH CATEILIUTA.

6. JlaBiieHne Ha OOPHOM MOBEPXHOCTH MOJyOCEBOH IIECTEPHHU.

Ilopsook pacuema enasHotl nepedadu.

[Mumuaapuueckas TJaBHAs Iepefadya MPHUMEHSETCS TMpPU  MONEPEYHOM
PacroJIOKEHUH JIBUTaTels B IEPEIHEIPUBOIHBIX AaBTOMOOUIISX.

Jlis obecrnieueHus TIABHOCTH 3alleTICHUS YHCIO 3yObeB BEYIICH MIECTEPHH
WIHIPUYECKON TTIaBHOM Mepeiadnl He JODKHO OBITh MEHEE JIECSITH.

[To mepenaToyHOMYy 4YHCIy TJIaBHOM Mepefaud OIpeNessioT 4Yucio 3yObeB
BEJIOMOTO KOJieca, a 3aTeM MepeNaTOYHOE YHCIIO TJIIaBHOW TMepefayd yTOUYHSIOT 1O
YHUCITy 3yObEB.

[Tocnme mpoBeneHWS MAaHHBIX pAcYeTOB IMPOBOAST OILEHKY MEXKOCEBOTO
pPAcCTOSIHUS UMIMHAPUYECKOHN TJIaBHOW nepeaaud. Pacuer 3y0yaThix Kojec riaBHON
nepesayd Ha IPOYHOCTh U JIOJITOBEYHOCTh MPOU3BOIAT MO opMyiaM s 3y0UaThix
KOJIeC KOpOOKH Tepesay.

Pacuer BhInONHSIETCS HA OCHOBAHUU peKOMeHHOBaHHOﬁ JINTCPATyPHhI.

3.2.5 Pacuer pyJieBoro ynpasJieHUs

Kunemamuuecxuii pacuem (npoexmupogounsiii). [lopsook pacuema.

Pacuer BrImosHAETCS HA OCHOBAHUH PEKOMEHYEMOM JINTEPATYPHI.
- OIpEeAEsAeTCs MAKCUMAJIbHBIM YIOJI IIOBOPOTA MEPEAHUX KOJIEC 10 YCIOBUIO

oOecrieueHus pajnyca noBOpoTa;
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- BEIOMpPAETCS IJTMHA TOBOPOTHOTO PhIYara;

- BBIOMpAeTCsS IJIMHA COIIKK (AN PYyJIEBOTO MEXaHW3Ma C BpallaTeIbHbIM
JIBMKEHHEM Ha BBIXOJIE);

- ompenmeiseTcss XOA pedku (MM TIOBOPOT COIINKH), O00eCIIeYNBAIOIHIA
MaKCUMAaJIbHBIA yTOJI ITOBOPOTA MEPEAHUX KOJIEC;

- ONIpeneNseTCs KMHEMAaTHYECKOe W CHUJIOBOE IMEepeAaTOYHOE YHCIIO PYJIEBOTO
NpUBOJIa B QYHKIMH X0Ja peHKH (WJIH MOBOPOTA COIIIKH);

- PACCUMTHIBACTCS TEOMETPHS 3y04aTOro 3aleruieHHus PYJIEBOTO MEXaHHU3Ma,
YTOUHSIOTCSl 3HAUCHUS TEPEJATOUYHBIX YHCENI B (PYHKIIMW YIJIa TTOBOPOTA BXOIHOTO
Baja, a TaKkXe YMCII0 000OPOTOB PyJid OT YIopa JI0 YIopa;

- ONpEACISIIOTCSA TMapaMeTphl PYJICBOM  Tpalelud, OOCCIEeUYNBAIOIINC
HEO0OXOIUMYIO PA3HOCTh YTIIOB TOBOPOTA HAPYKHOTO U BHYTPEHHETO KOJIEC.

Pacuemvt ycunumens pynesozo ynpasnenus.

Br1OuparoTcst 3aBUCUMOCTH KOMIICHCHUPYIOIIET0 MOMEHTa OT MOMEHTA Ha pyJie
U, €CJIM 3TO MPEAYCMOTPEHO KOHCTPYKIIMEH, OT CKOPOCTH aBTOMOOWUJISI, CKOPOCTH H
yTJIa IOBOPOTa PYJIs.

JI7st THApOYCHUIIMTEIIS PACCUYUTHIBACTCS:

1. Heobxomumoe paBieHUE B CHCTEME IO HW3BECTHBIM pa3MepaM MOPIIHS
CUJIOBOTO IWJIMHApA JINOO, TTPU M3BECTHOM JIaBJICHUH, pa3MeEphl TOPIITHS CHIIOBOTO
TUAPOIMIIHH]IPA,;

2. ITapametpsl ruapoHacoca;

3. I'eomeTprueckue pa3Mepbl TPyOOK BBICOKOTO JIABJICHHUS W ITUTAHTOB HU3KOTO
JIABJICHUS TI0 YCIIOBHSM MIPOYHOCTH U IPOU3BOAUTEIILHOCTH CUCTEMBI,

JI71st IeKTPOYCHITUTENS PACCUNTHIBAIOTCS:

4. Tlapametpsl peaykropa (eciau umeercs);

5. IlapameTpsl 3JI€KTPOBUTATEIIS.

Pacuemuwl pynesoeo 6ana na npounocms.
OnpenensieTcs ypoOBEHb KacaTeNbHbIX  HAIpSOKEHUM, U BBIOMPAIOTCS
F€OMETPUYECKHE pa3MEPhbl CEUCHHS] OCHOBHOTO M MPOMEXYTOYHOTO PYJIEBOrO Bajia

(cedeHuii 151 TEJIECKOMUPYIOUIETOCs PYJIEBOI0O Baja).
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JIns pysieBoro MexaHu3ma THUIIA «IIECTEPHA-PENKA»:

- OIpENENSIFOTCA Harpy3kd, JIEHCTBYIOIIME Ha IOJUIMIIHUKKA IIECTEPHH,
BBIOMPAIOTCS TIOIIIUITHUKH;

- ONpEIENSIIOTCS Harpy3KH, JEHUCTBYIOIIME Ha PENMKYy, BHIOMpAETCS CEueHUe
PEUKHU U Pa3MEPHOCTD IAPHUPOB BHYTPEHHUX HAKOHEYHUKOB PYJIEBBIX TT;

- ONPENEISIIOTCA HArpy3KH, IEHCTBYIOIIHME HA KapTep PYJIEBOrO MEXaHHU3Ma,
BbIOMpaeTCs TONIIMHA CTEHKU KapTepa B Harpy>KEHHBIX 30HaX, pa3MEPHOCTh U JJINHA
pe3bObl Kpereka raiku ynopa pedKd pyJeBOro MEXaHHW3Ma, PacCUUTHIBAECTCA
IIPY’KMHA YIIOpa PEUKU PyJIEBOIO MEXaHU3MA.

JIns pysieBoro MmexaHu3ma TUIA «HEPBIK-POITUK:

- ONPENEIAIOTCSA HATPY3KH, JEUCTBYIOIIUE HA MMOJIIMITHUKY YEPBAKA, POJINKA U
Bajla COIIKH, BBIOMPAIOTCS MOAIINITHUKY;

- OIIPENEIAIOTCS Harpy3KH, IEHCTBYIONINE Ha COLLIKY, BEBIOUPAETCs CEUEHUE Balla
COIIIKH U COLIKH;

- ONPENEIIAIOTCS HArpy3KH, JACMCTBYIOIIME Ha KapTep PYJIEBOr0 MEXaHU3Ma,
BbIOMpAeTCs TOJIIMHA CTEHKU KapTepa B Harpy»KEHHbIX 30HaX, pa3MEPHOCTh U JJIMHA
pe3b0bI Kpeneka KphIleK KapTepa.

Pacuem pynesoco npusooda na npounocme.

- ONPENEIAOTCA TEOMETPUUECKUE Pa3MEPhI CEUEHUS PYJIEBBIX TAT M0 YCIOBUIO
OTCYTCTBUS IIOTEPU YCTOMUMBOCTH IIPU CXKATUU;

- ONIPENEIAIOTCSA TEOMETPUUYECKHUE PA3MEPBI TOBOPOTHBIX PHIYArOB IO YCIOBUIO
POYHOCTH MPHU U3TMOE U KPYUEHUU;

- OIIPCACIBIOTCA pasMEPhI IIAPOBLIX IIAPHUPOB HAKOHCYHUKOB PYJICBBIX TAT'.

3.2.6 Pacuer nmoaBecKs aBTOMOOMJIA

PacueT BEITIONTHSACTCS HA OCHOBAaHUU PEKOMEHIOBAHHOW JTUTEPATYPHI.
Ilopsook pacuema.

1. BeiOupaeTcs KOHCTPYKTUBHAS CXE€Ma MOABECKH.
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2. BriOupaetrcst yactora COOCTBEHHBIX KOJIEOAHUI MOIPECCOPEHHON MACCHI MO
YCJIOBHIO IIJIABHOCTH X0J1a. PaccunThiBaeTcs cCTaTUUECKU MPOTrU0 yIpyroro ajieMeHTa
MTO/IBECKHU.

3. PaccuntbiBaeTcs mpuBEACHHAS KECTKOCTh MOABECKHU U HKECTKOCTh YIPYToro
AJIEMEHTA MOBECKHU.

4. OmnpenenstoTcsi BETUYMHBI XO0Ja OTOOsS M cxkartusg monaBecku. Crpoutcs
yrIpyrasi XapakTepUCTUKA TTOABECKH.

5.  PaccuuThiBaeTcsi ~ NPUBEIEHHBIA  KO3(DPPUUUEHT  CONMPOTUBIICHUS
amopTu3aTropa.  3areM  JCHCTBUTENbHBIM  KO3()PUIMEHT  CONMPOTHUBICHUS
amoptusaTopa. CTpoHuTCs XapaKTepUCTUKA aMOPTU3aTOPA.

6. OnpenensiroTcsi KHHEMaTHYECKHUE XapaKTEPUCTUKH TTOABECKH.

7. IlpoBoguTcsi aHaiuM3 CHJI JEHCTBYIOIIMX HA 3JIEMEHTHI TOJBECKU OT
CTaTUYECKOUW Harpy3ku. OnpenensroTcs yCWIns, JeUCTBYIOIUE Ha E€TAN MOIBECKH
Ha SKCTPEMAJIbHBIX PEXUMaxX JIBMKEHHsI aBTOMOOWIS. PaccunThiBaroTCs mapaMmeTpsl
YIPYIroro 3J€MeHTa MOABECKH. PacCUNTHIBAIOTCS HA MPOYHOCTD 3JEMEHTHI IIOJBECKH.

PaccunTthiBaeTcs cTabUIM3aTOP MOMEPEYHON YCTOMUHNBOCTH.

3.2.7 PacueT TOPMO3HO# cCHCTEMbI AaBTOMOOMJISI

Pacuer BpINOIHAECTCS HA OCHOBAHUH PEKOMEHIOBAHHOM JIMTEPATYPHI.

[TocnenoBaTenbHOCTH pacyeTa Cleyonas:

- OINpEAeNAIOTCS TOPMO3HBbIE CHJIBI Ha IMpenesie OJIOKWPOBAHUS KOJIEC st
MOJIHOM U YaCTUYHOW HArpy3Ku aBTOMOOWIIS;

- cTpouTcs TpaduK 3aBUCMMOCTH TOPMO3HBIX CHUJI Ha 3aJHUX KOJecax OT
TOPMO3HBIX CWJI Ha MIEPENHUX KOJIecax;

- CTPOUTCA XapaKTEPUCTUKA PETYIUPOBAHUS TOPMO3HBIX CHIL;

- OIIPENEIIAETCS pacpenesIeHIe TOPMO3HBIX CHII MEXIY OCSIMU;

- ONPEAETAIOTCSA PACYETHBIE TOPMO3HBIE MOMEHTHI;

- IPOBOJUTCS pacyeT IepeAHUX U 3aJHUX TOPMO3HBIX MEXaHU3MOB

(ompeneneHne reoMETPUYECKUX TapaMETPOB);
25



- BBINOJIHAETCS pacyeT NpuBoja (AMaMeTp TJIaBHOTO M KOJIECHOTO TOPMO3HBIX
UWINHAPOB, YCUIIUE U XOJ] TOPMO3HOM Me/ianu, BAKYyMHBIM YCUIUTENb U T.1.);

- POBOJIUTCS PACUET PETYJIATOPA TOPMO3HBIX CHIT;

- PACCUUTHIBACTCS CTOSIHOYHBINM TOPMO3;

- BBITIOJTHACTCS pacueT Ha MPOYHOCTh HAMOO0JIee HarPY)KEHHBIX JETaNICH;

- IPOBOAUTCS TEIJIOBOM pacueT TOPMO3HBIX MEXaHU3MOB U X pacyeT Ha U3HOC;

- IPOBOJUTCS pacyeTHbINA aHaNN3 3 (HEKTUBHOCTH TOPMO3HOM CUCTEMBI, B TOM

YuUCJIe IPU OTKA3€ KOHTYPOB.
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3 Bonpochl 1J1s1 CAMOKOHTPOJIsI

Cyennenue

1. Ja¥ite knaccuuKanuio CHeTICHUA?

2. Ha3nauenume, yCTpPOHCTBO H MNPUHIUI PabOTHl  (PHUKIUOHHOTO
OJIHOAMCKOBOTO, THJIPABIMYECKOT0 U 3JIEKTPOMArHUTHOTO CLETIEHUIN?

3. KOHCTpYKTHBHBIE OCOOCHHOCTH pa3JIMYHBIX BHUAOB CLEIUIEHUH, HX
MIPEUMYIIECTBA U HEAOCTATKA?

4. IlpuMeHsiemMble MaTepuayibl U W3TOTOBJICHHUS JJIEMEHTOB M Y3JIOB
CLEIUICHU?

5. Kakue npuBobl HCTIONB3YIOTCS JIsl YIPABICHUS CUEIUIEHUEM, OMUILINTE X
YCTPOMCTBO U IAWTE UM XapaKTEPUCTUKY ?

6. OnummuTe yCTPOMCTBO U pabOTy LIEHTPOOEKHOTO CLETUICHUS ?

7. Kakue cymiecTBYIOT COCOOBI Iepefadyu KPyTAIIEro MOMEHTa OT MaXOBUKA
ABUTATENS K HOKUMHOMY JTUCKY (PPUKIIMOHHOTO CLETUICHUS?

8. Kakoe KOHCTPYKTHMBHOE MEPOIPUATUE BBIMOJHAIOT B (QPPUKIMOHHOM
CLETVICHUU JIJIsl MPEAOTBpAallleHUs1 HarpeBa nepuepuiHbIX HAXKUMHBIX MPYXUH BO
BpPEMsI €T0 BKJIIOUEHHUS ?

9. U3 kakoro Marepuania U3roTaBjlMBalOT GPPUKLUOHHBIE HAKIAIKU CUEIUICHUS ?

10. [laliTe MOHATHE CHCIUICHUE «BEICT» U «OyKCyeT»?

Kopobka nepeoau

1. Ha3znauenwne u TpeboBaHus K KOPOOKE mepead.

2. Knaccuduxkarust kopobok nepeaad.

3. B ueM mpuHIUMNUanbHAsS pa3sHUIA MEXIY YCTPOMCTBOM KOPOOOK mepenad
nepeHENPUBOIHBIX ABTOMOOMIIEH U C KJTACCUUYECKON KOMITOHOBKOM?

4. KakoBbI IperMYIIIECTBA U HEIOCTATKH JIBYXBAJIBHOU U TPEXBAJILHOU KOPOOOK
nepenay?

5. Ha kakux nepegadax KOJIECOM MEPEIACTCS MAaKCUMAaIbHbI U MUHUMAJIbHBIN

KpyTSALIME MOMEHTBI?
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6. Kax onpenensieTcs nepeiarouHoe YUCIO NEpeiavu B TPEXBAIbHON KOpOOKe?

7. Kakumu netansimu o0ecrieyuBaeTcs BKIIOYEHUE 3aJHEro X0 1a?

8. B u4eM KOHCTPYKTHBHBIE OTJIMYMS CHUHXPOHHU3AaTOPOB KOpPOOOK Iepenay
aBromMoOusen?

9. Kakue QpyHKINY BBIMOIHIET CHHXPOHU3ATOP?

10. Kak mpakthuecku oOecrednBaeTcss TEpeKIoYeHue mepenad  0e3

CUHXpOHHU3aTOopa?

Kapoannas nepeoaua, enasnas nepeoaua, oughgepenyuan

1. Haznauenue, TpeboBaHMs U Ki1acCU(pUKAIIMS TJIaBHBIX Mepeay.

2. Yepes Kakue IETAIN NMEPEAACTCA KPYTSIIIMHA MOMEHT OT BEAYIIEH IIECTEPHU
TJIAaBHOM Iepefayu K Kojiecam?

3. C KakoW JeTalpl0 JKECTKO CKpEIUIEHA BeAOMas WIECTEPHS KOHUYECKOU
rJIaBHOM mepenayun?

4. Cxema, peuMyIIecTBa U HEJIOCTATKU TUIOUAHOM TIepe/Iayun.

5. KakoBo ycTpoilcTBO [BOMHON TrjaBHOM mnepenayn (LEHTPaJbHOU W
pa3HeceHHOoM)?

6. Kakue tunel nuddepeHimanoB NpUMEHSIOTCS B aBTOMOOMIISIX?

7. KakoBo Ha3HaueHHe U NpUHIUIT padboThl AuddepeHimana’?

8. Ilouemy aBTOMOOWJIb HETMOJBMXKEH, €CIM OJIHO W3 KOJIEC HAXOJUTCA Ha
CKOJIB3KOM MeCTe?

9. Kak 3a6ioxupoBats nuddepenman?

10. KakoBo yCTpoHCTBO KynaukoBoro nuddepeniraia moBbIIIeHHOTO TPEHUs ?

11. Haznauenue, TpeOOBaHUS K Kap/IaHHBIM IIepe/Iadam.

12. Knaccuduxarus KapJaHHBIX [ITAPHUPOB.

13. Kakue 0CHOBHBIE 3JIEMEHTHI KapJIaHHOM niepenaun Bel MoxeTe Ha3BaTh?

Iloosecka aemomobuns
1. Kakue ocHOBHBIE TUIIBI paM Bbl 3Haete?

2. Ha3zHaueHue mmoaBecku.
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3. KakoBbI OCHOBHBIE 3JIEMEHTHI IOJIBECKU TPY30BOT0 aBTOMOOMJIS?
4. KakoBbI OCHOBHBIE 3JIEMEHTBHI [TOJIBECKU JIETKOBOT'O aBTOMOOMIISA?
5. 3aBucuMas nojaBecka (yCTpOCTBO, IPUMEHEHUE, IPUHIIUI PaboThI).

6. HezaBucumasi nojsecka (THUIIbI, YCTPOHCTBO, OCOOCHHOCTH COBPEMEHHBIX

MOJIBECOK).
7. AHanmu3 ynpyrux 3JI€MEHTOB.
8. B ueM ocoGeHHOCTH OanaHCUPHOM MOABECKU?
9. Kakue yctpoiicTBa, racsiiue kojebanust ky3oBa Bl MoxeTe Ha3BaTh?
10. KakoBbI yCTpONUCTBO ¥ MPUHIIUIT paOOTHI aMmopTU3aTopa?
11. Ha3HaueHure U TUTIBI HAMIPABIISIIOIINUX YCTPOUCTB.

12. B yem Ha3zHaueHHE CTaOWIM3aTOpa MOMEPEUHON YCTOMYUBOCTU JIETKOBOTO

aBTOMOOMJIA?

Pynesoe ynpaenenue

1. B yem Ha3HaueHue pyJeBOro yNpaBiIeHUs U TpeOOBaHUS K HEMY?

2. KakoBbl Ha3HaueHue, TpeOOBAHUS U TUIIBI PYJIEBBIX MEXAHU3MOB?

3. C xako# 1enbi0 MPOJOJbHBIE U MONEPEYHbIE TATH COCTaBISIOT B (opMme
Tparneuuu?

4. Kakum o0pa3om oOecrieunBaeTcsi TpPaBMOOE30MACTHOCTh B PYJIEBOM
yIpaBJeHUN?

5. B uem Ha3HaueHUE YCUIUTENS B PYJIEBOM YIIPABICHUU ?

6. Kakue KOMIIOHOBOUYHBIE CXeMBI ycuiuTeneil Bol 3Haere?

7. KaxoBbI yCTpOWCTBO ¥ MIPUHITUI paOOTHI THAPOHACOCA YCUIIUTEIS PYJIsi?

8. Kakoe BiusiHME Ha YOPABISIEMOCTh OKAa3bIBAET MEPENATOYHOE YHCIIO

pPYJIEBOrO ME€XaHn3Mma?

9. Kakue npenMyliiiecTBa pu NPUMEHEHUH PEEYHOTO PYJIEBOr0 MeXaHu3ma Brl

MOYKETE HA3BaThH?

10. Bo3MOXXHO U yImpaBJ€HHE aBTOMOOWJIEM, €CJIHM BBIIIET M3 CTPOs

YCUJIUTEINb?
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Topmo3snas cucmema

1. HazHaueHue u TUIbI TOPMO30B.

2. Kakue 31eMeHThI COCTaBISIOT TOPMO3HYIO CUCTEMY?

3. B yem mpemMymecTBO JUCKOBOTO TOPMO3HOIO MEXAaHM3Ma OTHOCHUTEIIBHO
OapabaHHOTO?

4. Ha kakux aBTOMOOUJISIX TPUMEHSFOTCS YETBIPE TOPMO3HBIE CUCTEMBI U KaKue?

5. Tloyemy y OOJIBIIETPY3HBIX ABTOMOOWMJIEM MPUMEHSIOT MHEBMATHYCCKHIA
puBoa?

6. KakoBbI HA3HaYEHHUE U YCTPOICTBO TNIABHOTO TOPMO3HOIO LIMJIUHApA?

7. Yto obecrieynBaeT BKIIOYEHUE B PUBO/] yCHIIUTENS?

8. Urto npeacraBiseT co00i MHOTOKOHTYpPHAsi TOPMO3Hasi cuctema?

9. HazHaueHue U TUIbI MTHEBMATUYECKUX MTPUBOJIOB TOPMO3HBIX CUCTEM.

10. Kakue 35eMeHTBI COCTABISIOT THEBMATUYECKUH TOPMO3HOM TPUBO?
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