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AHHOTALIMA

Hpanor J[.H. PazpaboTka KOHCTPYKIMKM CTEHJA
JUisl OTpaOOTKM HABBIKOB TEXHUYECKOTO OOCITYKH-
BaHMS W peMOHTa aBTOMOOWIEH. — UYensaOuHCK:
IOYpl'Y, 2016. — 70 ¢; 2 — Tabn.; 58 — wmt.; O6uon.

CITNCOK — 12 HanuM.

B nanHO#i BeIMyCKHOH KBaNM(PUKAMOHHON padoTe Obuta pa3paboTaHa KOHCT-
pyKuus y4eOHOTO CTEHAA Al OTPAOOTKM HABBIKOB TEXHUUYECKOTO OOCTYKMBAHUS U pe-
MOHTa aBTOMOOWJICH. BBIMOMHEH pacyeT U noad0p 3AEKTPOABUTATENsT yUeOHOrO CTEH-
Jla, pacyeT pambl CTEHJA HA MPOYHOCTh U YCTOMUMBOCTB. J{aHHBIA CTEH MO3BOJISIET MO~
BBICHTh YPOBEHb MPAKTHYECKAX 3HAHWH CTYIECHTOB NMEPBOrO M BTOPOTO Kypca Kadeapsl
«AnAC» 1 NpOXOaUTh JaTbHEHIIYIO TPOU3BOACTBEHHYIO NMPAKTUKY C HAYaJIbHBIMU Ha-
BBIKAMU CJIECapsl 0 PEMOHTY aBTOMOOMIISL.

Llens: pazpaboTarh yueOHBIH CTEHA A5l OTPaOOTKH HABBIKOB TEXHUYECKOTO 00-
CIIy>)KMBaHHMsI M PEMOHTA ABTOMOOWJIEH, MOBBIIMICHUS YPOBHS MPAKTUYECKUX 3HAHWMN
CTyaeHTOB Kadenpsl «KAHCAY.

3anauu:

1) U3yunth KOHCTPYKIMIO aBTOMOOMIIS C MOJAKIIFOYAEMBIM MOJMHBIM MPUBOAOM Nissan
Juke;

2) 3yunTth BUbI yYEOHBIX CTEH/IOB,;

3) Pa3paborare KOHCTPYKLMIO CTEHAA sl OTPAOOTKMA HABBIKOB TEXHMYECKOIO 00CIY-
JKUBAHUS U PEMOHTA aBTOMOOHIICH;

4) IIpoBecTr MPOEKTUPOBOYHBII pacyeT U BEIOpAaTh SICKTPOABUTATENb;,

5) IIpoBecT MPOYHOCTHOM pacyeT pambl CTEHAA,

6) PazpaboTaTh KOMITJIEKT YEPTEXKEH U U3TOTOBJIEHUS paMbl CTEH/A.

190600 2076.138.00 113
Har | lucm N° doky [fodnucs | Aama
Paipad Hoarob [/ /. /ucm ucmol
[lpobep. Hovkur AA. AHHOTA U Wi [ ] 7 70
Kowe 76
H Kowmp. Hovkuy AA. 0 _‘7’/7 rd
Yb Poxadecmbenckud 18 A [7427517/7[7 ATUCA




2.1. Pacuer peruara TopmoxkeHust, TpedoBanust bK/{

3.1.

3.2.

OI' JIABJIEHHUE

PacyeT paMbl HA TIPOUHOCTD ... ... .v et et eit e e e e et e e e e e e e

3.1.1 VICXOOHBIC TAHHBIC. .. ..o oo oo e e e e e e e e e e e e e

3.1.2 3aKPETICHUE KOHCTPYKIIHM . .. ... o\t ettt iee e e e e e e e e e e

3.1.3 Onpenenenue Harpy30K HA pamy KUCIIBITATEIBHOTO CTEHIA

PacyeT CBAPOUHBIX LIBOB. .. ... ...ttt ittt et et et e et e et e e e e e

BBEIEHUE . ..
1. KOHCTPYKIHMA ABTOMOBUJIA NISSANJUKE. .. ...
1.1. KOHCTPYKIHS MOABECKH ABTOMOOMIIS. .. ... ov o et et e et et et e e e e e e,
1.2. KOHCTPYKIMS TPAHCMECCHH. .. ... ..\ ottt et et eie et e et e et e et e e e e
1.3. KOHCTPYKIMSI TOPMO3HOM CHCTEMBL. .. ... ...t ottt et e e e e e eae e e,

1.4. Buabl y4eOHO-TPEHUPOBOYHBIX ABTOMOOMIIBHBIX CTEHAOB. .. ... ... ov' et e

2. TIPOEKTUPOUHDBIV PACUET . .. ..o oo,

2.2. PaCUeT SIIEKTPOMBUTATEIIS. .. ... o\ it et et eee et e et eee et e e e et e et e

3. PACUET IIPOUHOCTU CTEHJA ... ... e,

3.3. PacueTr paMbl HA YCTOMUHMBOCTD. .. ... ..\ ovt vt cee et e et et e e et e e e e e

5. BUBJIMOT PAOUYECKUM CTTMCOK ... ...

v | ucm

N° doky [odnucs | Hama

190600 2076.738.00 173

Paspao,

Woarob 11N .

[lpobep.

Aicm

Aucmol

odku AA ar/IAB/IERNE ]

Kove 7H

J

70

H Kowmp.

Lovkuy AA.

Ymb

0Ypry

Poxdecmberckui B e [7427517/7[7 ATulA




BBEJIEHHUE

[ToaroroBka npukiIaaHbIX OaKaIaBpoB HA 0a30BOi Kadeape aBTOMOOUIIEH 1 aB-
TOMOOUJIBHOTO cepBuca HOKHO-YpalbCcKOTO TOCYAAPCTBEHHOTO YHUBEPCUTETA UMEET
CYLIECTBEHHBIE OCOOCHHOCTHU, MOCKOJIbKY MPAKTUKO-OPUEHTUPOBAHHAS YacTh WX MOJ-
TOTOBKH, COCTaBHOM 4aCThIO KOTOPOH SBJSIETCS yueOHas MPaKTUKA, OCYILIECTBIISIECTCS HA
MPOU3BOJACTBEHHBIX MIOMAAsMX 6azoBoro npeanpusatus — OO0 «Perunacy.

VY4eOHast mMpakTUKa MPOBOAUTCS B y4eOHOM LIEHTpe 0a30BOH Kadeapsl, pacrio-
JararoiivM Crenuau3upPOBaHHON yueOHOUM jJabopaTopueii peMOHTa €O BCEM HEOOXO-
IUMbIM 000pynoBaHueM. B xone pa3paboTKi KOMIUIEKCHOTO TUIIOMa Obli CIPOEKTH-
pOBaH yueOHBIM CTEH[, MO3BOJIAIONIMI OTpabaThiBaTh HABBIKK CI€CApHOro aena. Yueo-
HBI CTEHJ| COCTOMT W3 ACTANICH 3aJHEH MOABECKH W 3aJHETO PEAYKTOpa aBTOMOOMIIS
Nissan Juke 1.6 T CVT 4WD. Ilocne BeimonHeHrs: 00yvarommx padoT CTyIEHT OyaeT
3HATh YCTPOHCTBO M KOHCTPYKTHBHBIE 0cOOcHHOCTH aBToMoOmmst Nissan Juke, HazHa-

YEHHUE U B3aUMOICHCTBHE OCHOBHBIX y3JI0B aBTOMOOHIICH.
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1 KOHCTPYKIIMA ABTOMOBWJIA NISSAN JUKE

B mapre 2009 rona Ha aBrocanmone B JKeHeBe ObLT MPEACTABJICH KOHLENT KOM-
MaKTHOTO Kpoccopepa Nissan Qazana, a crnycts roja, B Mapre 2010 roaa, cocrosiachk
MUpOBas mpeMbepa cepuiinoit Bepcun Nissan Juke. Ha pazpaOGoTky MOAENH, MOy YK B-
uieii 3aBoackoit uaaekc F15, komnanus norpatuiia 60 miH. €Bpo, co3aas 1000 paboumnx
MECT. ABTOMOOMJIb MOCTPOEH Ha Tuiargopme V - BTOPOM NOKOJIEHWM miatdopmel B
anbsHca Renault/Nissan. Taxoke Ha 310l miaTdopMe MOCTPOEHBI aBTOMOOMIM Nissan
March, Micra, Sunny, Versa u anexkrpomoOmib Nissan Leaf. Coopka Juke nmpouszBoauT-
cs Ha 3aBojax Nissan B Canzaepnenae (Anrms) u Onnama (SInonus).

Hwxnsist yacTe aBTOMOOWMIIS BBITIOJTHEHA B KPOCCOBEPHOM CTHJIE — KPYMHBIE KO-
JECHBIE apKW, MACCUBHBIC, IIAPOKHE IIMHBI W YBEIMYEHHBIAH AOPOKHBIA MPOCBET, a
BEPXHSS - B CIIOPTHBHOM - CHJIBHO 3aBAJICHHOE 3aJHEE CTEKIIO, Y3KME OOKOBBIE CTEKIIA,
Y HUCIMAIAOLIAS JIMHUSL KPBIIIW, HAMTOMUHAKOIIAS KYTIE.

Konecnas 6a3za JUKE pasna 2530mm. [lepennenpruBoanas Bepcust aBTOMOOUIIS
OCHAILEHA MepeIHed MOABECKON co cToiikamMu Mak-DepcoH, 3aaHss MOJBECKA TOPCH-
OHHOM OaNTKOH M HaNpaBJIAIOIIKMMU peiyaraMu. [[oMHONPHUBOIHAS BEPCUS UMEET MHOTO-
PBIYKHYIO 33JHIO0 TTOJIBECKY, MO3aMMCTBOBaHHYH0 Y Nissan Qashqai.

[Tpennaraemas ans JUKE cucrema nonnoro npusoga ALL MODE 4X4-i ¢ ne-
penoBoii cucreMoi aapecHor nepenaun kpytsmero MomeHta TORQUE VECTOR.
JlaHHas cUCTeMa MOBBIMIACT YIPABIIEMOCTh aBTOMOOWIISI U CHUKAET HEJAOCTATOUYHYIO
NOBOPAYMBACMOCTh MPU MPOXOXKACHUKA MOBOPOTOB. Hapsmy ¢ mepepacnpencicHueM
KPYTSAIIEr0O MOMEHTA MEXKAY MEPEAHEH W 3aJHCH OCAMH aBTOMOOWJISI B MPOMOPLHA

50:50, aTa cuctema pactpeesieT ero MEXKIy KojiecaMy Pa3HbIX CTOPOH.

1.1. KoHcTpyKums moaBECKH aBTOMOOWIIS

JUKE noctpoen Ha mardopme, pazpadbotaHHoi AnbsHcoMm Renault-Nissan ans

aBToMoOMIIel B-knacca u mmeeT konecHyro 6a3y 2530MM. J[mrmHa aBTOMOOWIIS COCTaB-

aser 4135mm, mupuHa - 1765mmM, a Beicota - 1570MM. UTOOBI UMETH BO3MOKHOCTh YC-

licm
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TAHOBUTH HA TOMOBYKO BEPCHIO aBTOMOOWIS 17-Ar0HMOBBIE Kojieca ¢ mmHaMu 215/55
R17, xonecHas kones (mepeansist U 3aaHss1) Oblla yBenuyeHa 10 1525MM - 310 camasi
LHIMPOKAsk KOJIES] CPEIM BCEX MOJEIEH, MOCTPOSHHBIX HA JAHHOW miuatdopMme AJbsHCA.
JlanHas mardopMa nperepnena psa U3MEHEHHWH W ycoBepuieHCTBOBaHMKA. OHa Oblna
YBEJIMYEHA 110 JAJUHE U MIMPUHE, 3HAYATEIBHO YCUJIEHA W O0JIeryeHa Ajsl TOro, 4roObl
o0ecnednTh O€30MACHOCTh, MAHEBPEHHOCTh U 3KOHOMUYHOCTh AaBTOMOOHJIS.

Kouncrpyknus noasecku JUKE B OCHOBHOM COBIAIACT C TEMU, KOTOPBIE MC-
NOJIB3YIOTCS HA IPYrMX aBTOMOOWIISIX Kjacca B (mepemHsis moaBecka - CO CTOMKaMu
Mak-®epcoH, 3aaHss - ¢ TOPCHOHHOW Oankoil H-tuna m peryaramu). OQHAKO HOBBIH
NEPEIHUI NOJPAMHUAK YBETMYMBAET JKECTKOCTh KOHCTPYKIIUM TTPA OOKOBBIX Harpy3Kax.
Hapsay ¢ MOIEPHU3UMPOBAHHOW TE€OMETPUEH NEPEOHEN NOABECKM, 3TO MNOBbILACT
YIPABISIEMOCTh W IUIABHOCTb X0Ja aBTOMOOWUIISA, A, CIEAOBATENBHO, €r0 TEXHUUYECKOE
COBEPLLEHCTBO.

ITomronpusoaubie Bepcnr JUKE UMEOT JOMOJHUTENBHOE IPEUMYILECTBO - HO-
BYI0O MHOTO3BEHHYIO 3aJHIOK0 NOJABECKY. CHCTEMa «aIpEeCHOro» MepepacnpeacieHus
KPYTSIIETO MOMEHTA JBUTATENS MEXIAY BCEMHM YETHIPbMs KOJIECAMM, YMEHBIIAOMIASA
HEIOCTATOYHYK noBopauuBaemoctb, npupaer JUKE ny4wyro B knacce ynpasisie-

MOCTb, HECMOTPs HA BbICOKMH JOPOXKHbIA NPOCBET, NPU COXPAHEHUU IUIABHOCTH XO-

ma.[1]

OnucaHue KOHCTPYKIMU NEPEAHENA NOABECKA aBTOMOOUIIS.

PucyHnok 1 — Ilepennss noaBecka:

Avcm
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1 - DogpaMHHK; 2 - pEIYAr HOBECKH C caHTeHT-0.I0KaMH H MapoBOH ONOpoH;
3 - HIOBOPOTHEIH KyI4K €O CTYIHICH H MOMHANHHKOM: 4 - aMOPTH3ATOPHAR CTOHES;

5 - ctabHIH3aTOP MONEPedHOH YCTOHIHBOCTH

ABTOMOOWJIb UMEET HE3ABUCUMYIO TIEPEAHION MOABECKY, TUNAa MakdepcoH, ¢
NOMEPEYHBIMU TPEYTOJIbHBIMU PblYaramy U CTaOWIM3aTOPOM MOMEPEUYHOM yCTOWYMBO-
CTH.

OcHOBa MOJABECKM — TEJIECKONMMYECKAash aMOPTU3aTOPHAs CTOMKA, KOTOpas Mo-
3BOJIAECT KOJIECaM IEPEMEINAThCS BBEPX-BHU3 IPU MPOE3€ HEPOBHOCTEW U OJHOBpE-
MEHHO TaCUTh KoJicOaHus Ky30Ba. CHU3Y CTOHKA KpenuTcs ABYMs OOATaMM ¢ raiKamu
K TIOBOPOTHOMY KVJIAKy, a CBEPXY — TaKoN Yepe3 PE3MHOMETAUIMYECKYIO OMOPY K
KYy30BY.

Jlts 5pPEKTUBHOTO ralieHust KoJeOaHuid Ky30Ba U YIyUIICHUS YIPABIIEMOCTH
U YCTOMYMBOCTH aBTOMOOWIII B KOPIyCE CTOWKH YCTAHOBJICH IBYXTPYOHBIH razoHa-
NOJTHEHHBIA aMOPTU3aTOP, UMEIOLIMIA 0O0JIEE BBICOKAE XAPAKTEPUCTUKH, YeM OOBIYHBIN
THAPABINYECKHA amopTu3arop. K cpeHel yacT Kopiyca CTOMKHA NMpUBapeHa HWKHASA
ONOpHAs YalllKa MPY>KAHBI, a K HIWKHEA YaCTH CTOWKU — KPOHIUTEHH Il KPETUICHUS
CTOMKM K MOBOPOTHOMY Kyjaky. Ha mToke amopru3atopa ycTaHOBICH Oydep xonda
CKaTWsl, BBIITOJIHEHHBIM 330/JHO C 3aIIMTHBIM 4exJIoM. CBepXy Npy’KMHA YIUPAECTCS B
BEPXHIOIO ONOPHYIO YallIKy, YCTAHOBJIEHHYIO HA LITOKE amopTu3aropa. Mexay BepxHei
YAIIKON MPY)KUHBI U BEPXHENH OMOPOl CTOMKU YCTAHOBJIEH YIIOPHBINW IIAPUKOBBIA IMO/-
[IUAMHUK, ITO3BOJIAIOIINNA KOPIIYCY CTOMKHM IMOBOPAYMBATHCA BMECTE C IPYKUHOW, a

ITOKY aMOPTU3aTOPa OCTABATHCS HEMOABUYKHBIM.
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PrcyHOK 2 — DneMeHTsl NEpEeaHel MOABECKHA HA ABTOMOOHIIE:
1 - pprgar: 2 - DoIpaMuHE; 3 - 000TRl KpeIlIeHHT PeIYara K 00 aMHHEY |
4 - cra0HTHzaTOpa HOoNepedHOH YCTOHIHBOCTH; 5 - ckola KpelieHHs cTa0HTHZATOPE K
OOAPaMHHKY; 6 - aMOPTH3ATOpHAA CIOHEE; 7 - HOBOPOTHEIH KyIaK;
8 - aeMeHTR! EpellTeHH [NTaHrH cTa0HIH3aTOpa K peldary; 9 - cTaxHOH 60T
KTeMMHOTQ COSIHHEHHS [IOBOPOTHOIO KYJIaKa H Nanslia Mapoeol onopsl:

10 - maposas onopa
TOpMOSHBIe N TATIOBbLIC CHJIbI IIPH ABHIKCHHUHN ABTOMOOMIIS BOCIIPHHHUMAIOTCA

pberdaraMu nMoABCCKH, COCAMHCHHBIMHA YCPC3 MIAPOBLIC OIIOPHBL ¢ ITIOBOPOTHBIMU KYyJlaKa-

MU U - Yepe3 cailneHT-010K1 ¢ MOJPAMHHUKOM.

[1][2][3][4] l?‘] (3] [2][1]

Pucynok 3 — [ogpamHuk:
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1 - TOUKH OepeHero KpellleH s Mo IpaMHHKA K KY30BY:
2 - TOYKH KpelUTeHH PhIYald O BeCKH K HOIPaMHHKY: 3 - TOUKH 38 JHeIQ KpellleHH
NOIpaMHHEA H cTa0HIHzaTOpd HolepedHOH yeTOHYHBOCTH;
4 - KpOHMTeHH [0 1BECKH CHCTEMB] BRITYCKA OTpabOTaBIMHX Ta30E (He HCIOAB3VeICH )

5 - EPOHINTeHH KpellleHHA 338 1HeH OMOPEl CHIOBOIO arperara.

PucyHok 4 — Peryar nepeaHeil noJBeCKu:

1 - pbruar; 2 - 4exoJ1 [WapoBOi ONopsl; 3 - IapoBas onopa; 4 - caineHT-0JI0K

Pucynok 5 — Jleranu aMOpTH3aTOPHON CTOMKU:

1 - npy>kuHa; 2 - HUKHSIS MPOKJIAIKA MPYXKUHBL, 3 - amopTu3arop; 4 - Oydep cxarus; 5

- 3AIIMTHBINA 4eXO0J;, O - OTMIOPHBINA MOALIUIIHUK; 7 - BEPXHSA OMOpPa; 8 - raika mrokKa.

Avcm
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PucyHok 6 — D5eMeHTHI cTadWIM3aTopa NONEePEeYHOM YCTOMUYUBOCTH:

1 - rafiKa; 2 - HIDKHIS Pe3HHOBAA BIVIEE; 3 - IPOMESKYTOYHAT Pe3HHOMeTALTHIeCKAs

BIVIKE; 4 - I1acTMaccopad matda: 5 - epXHAS Pe3HHOBAS BIYIIKE;

6 - BHHT; 7 - MTaHTa cTabHTH3IaATORA: § - ¢Ko04a; 9 - IOJVINKA [MTAHTH cTadHTHIaATORE

Pucynok 7 — CrynuuHbiii y3en nepeiHero Kojeca:

1- HOEOPUIHBIf:I Ky 4K 2 - DOJMMHITHHE CTYIIHIIBI. 3 - YCTAHOBOTHOS KOJBIO JATHHEE

CEOTHOCTH B IMEHHA KQJIeCd, 4 - CTYIIHOA ROJICCd

O&Q

PucyHok 8 - YCTpoiCTBO IBYXPSIHOTO NOAMIUITHUKA CTYHUIIB:
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1- HapwAHOS EQIBHO [IOIITHITHHES, 2- BHYTPCHHCC KOOBOO MOJMMHITHHAEE,

3 - cenaparop ¢ [MapHEaMH; 4 - CATBHHK; 5 - 3a[IHTHAY MaH0a

[ToapaMHUK JKECTKO KPEMUTCS K Ky30BY YETBIPbMs OOJTaMH, 1Ba 3aJHUX O0JITa
KPENAT TAKKE CKOOBI IITAHTM CTa0MIM3aTOPa MONEPEUYHOM YCTOMUYMBOCTH K MOAPAMHU-
Ky. Ha KoHue Oosita mepeHEro KperyieHUsl pplyara noABECKA K MOJAPAMHUKY TalKOH
3aKPEIJIEH KPOHIUTEHH MOAPAMHMKA, JPYTrOM KOHEL KOTOPOTO MPHUKPEIJIEH K KY30BY.
Kopnyc mapoBoii onopsl 3anpeccoBaH B OTBEPCTHE PblYara MoJABECKH, OMOPA 3aKphITa
pPe3MHOBBIM YexJioM. [lanen mapoBoi OMOpsl KPENUTCS KIEMMHBIM COEAMHEHUEM CO
CTSDKHBIM OOJITOM B MPOYLIMHE MOBOPOTHOIO KYJIAKa.

B oTBepcTrEe MOBOPOTHOTO KYJIaKa 3alPeCcCOBAH ABYXPAAHBIA PAIAAIIBHO YIIOP-
HBIM IIAPUKOBBIN IMOAIINITHUK 3aKPBITOrO THIIA, a CTYIIHI@A KOJieca 3aIlpeccOoBaHa BO
BHYTPEHHUE KOJIbLA TIOJIIMITHHKA.

BHyTpeHHHE KONbIIa CTATUBAKOTCS (UE€PE3 CTYIMUILY ) Taiikoi Ha pe3p0OBOH YacTu
XBOCTOBMKA KOpITyCa HApYyXKHOro MIApHUpPA MPHBOJA Kojieca. B skcmiyaraumm mon-
LIMITHUK HE PETYIUPYETCs U HE TPeOyeT MonoaHeHus cMa3ki. OqHa U3 ABYX 3alUTHBIX
a0 MOAMIMITHAKA CTYTHIBI SIBJISIETCS 3aJA0IIUM JIACKOM AAT4yMKa CKOPOCTH Bpalle-
HUSl MIEPEIHEr0 Kojieca. ['aliki MOMIIMITHAKOB CTYNHUL OOOMX KOJIEC OJMHAKOBBIE, C
npaBoi pe3pOOH.

Ha aBToMoOMIb yCTaHABIMBACTCS CTAOWJIM3ATOP MOMEPEYHON YCTOHYHMBOCTH,
KOTOPBIA MpPEeaHA3HAYECH JUIsl TOBBILIEHUS MOMEPEYHONH YCTOWYMBOCTH U YMEHBIICHHUS
VIJIOB KPEHA Ky30Ba 33 CUET CKPYUMBAHUS CPEAHEH YaCTH LITAHTH MPH MEPEMEIICHUN
ee koHUOB. [llTanra ctabunuzaropa MoNepeyHOH yCTOWYMBOCTH M3TOTOBJIEHA U3 TPY-
>kuHHOM ctanu. [IItaHra B CBOEH cpeaHEl 4acTh KpEnuTCs K MOJPAMHUKY CKOOaMH 4Ye-
pe3 pe3uHoBbIe MoAymKy. O0a KOHIA IITAHTW CTAOMIIM3AaTOpa YePe3 BUHTHI C PE3UHO-
BBIMU U PE3NHOMETAJUIMYECKAMHU BTYJIKAMHU COCAMHEHBI C phlYyaraMy MOABECKU. YTOJ
IPOAOIBHOTO HAKIIOHA OCH MOBOPOTA MEPEAHETO KOJIECA M YTOJ pa3Bajia KoJIeca 3aJaHbl
KOHCTPYKTHUBHO M B KCILTyaTalluy HE MOAJIEKAT PETYIMPOBKE. DTH YIIIbl MOXKHO JIUIITb
MPOBEPUTHh HA CHICHUAIGHOM CTEHAE (HA CTAHIMH TEXHUYECKOTO OOCITY>KMBaHUS) W

CPaBHUTH C KOHTPOIIbHBIMW 3HAYUYCHUSIAMMU. B Ttom ciry4dac, €CJIIM 3HAYCHUA YTIIOB yCTa-
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HOBKM TMEPEIHUX KOJIEC HE COOTBETCTBYIOT KOHTPOJIBHBIM 3HAYEHHSIM, HEOOXOIUMO
MIPOBEPUTH COCTOSIHUE 3JIEMEHTOB NIEPEIHEN MOABECKH. [3 ]

Onucanue 3a1HER MOABECKA aBTOMOOMIIS

MmuoropberuaxkHas noasecka (Multilink) B HacTositee Bpemsi SBISETCS CaMbIM
PacIpOCTPAHEHHBIM BUJIOM IMOABECKH, KOTOPBIA TPUMEHSETCS HA 3aJHEH OCH JIETKOBO-
ro aBToMoOmIsl. MHOTOpbhIYaXKHAs MOJABECKA YCTAHABIMBACTCS KaK HA MEPEIHENPHUBOI-
HbIC, TAK M Ha 33JHENPUBOAHBIE ABTOMOOWIH. OCHOBHBIMH MPEUMYIIECTBAMUA MHOTO-
PBIYKHOM NOABECKH, OOYCIOBIIEHHBIMHU €€ KOHCTPYKLHMEH, SBIISFOTCS BBICOKAs TUIaB-
HOCTbh X014, HU3KWI yPOBEHB IIYMA, JTy4llas yIpaBIsseMOCTb. BMECTE ¢ TeM, moaBeCKa
JOCTAaTOYHO JOPOTa M CIOKHA B U3TOTOBJICHUN U YCTAHOBKE.

MHoropbr4a)kHasi MOJBECKA SIBISECTCS AATbHEHIIAM Pa3BUTUEM TOJBECKH Ha
JBOWHBIX MONEPEUHBIX phlyarax. Ecim Kakaplid U3 NOMEPEYHBIX PhIYAroB pa3IeiuTh HA
JIBE YacCTH (Ba OTAEIbHBIX PblYara) MOJIYYATHCS MPOCTEHINAs MHOTOPBIYAXKHAS MO
BECKa. B MHOTOpBIYa)KHOH NOJABECKE ISl KPETIEHUS CTYMULBI KOJIECA UCTIONIBb3YETCS HE
MEHEE YETHIPEX PhIUAroB, YTO 00ECIECUMBAET HE3ABUCHMYIO MPOJOIBHYIO U MONEPEU-
HYHO PETYJIMPOBKH KOJIECA.

B coBpeMEHHBIX KOHCTPYKIMSAX MHOTOPBIYAKHBIX MOABECOK HApSALy C MOMEPEY-
HBIMHA pPblYaramu HMCIONB3YOTCS MPOJOJIbHbIE pblYard. MHOrOpeYakKHAs MOJABECKA
BKJIFOUAET MONEPEYHBIC W MPOJAOJIBHBIE PhIYArd, aMOPTH3aTOp, MPYXKUHY, CTYIMUYHYIO

OMopy, CTAOMIM3ATOP NONEPEUHON YCTONYMBOCTH U MOJAPAMHHUK.
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PucyHok 9 — PacnionoxxeHne 31eMEHTOB 3aJHEH MOABECKH HAa aBTOMOOUIIE:

1, 6 - BepxHUil IONEPEYHBINA ppIYar 3aJHEN MOABECKH; 2, 5 - aMOPTU3aTOp; 3 - IITAHTra
cTabunM3aTopa NonepeyHo yCTOMUMBOCTH; 4 - MONEpeYrHA 3aAHEN MOJBECKHU; 7,
16 - mpooABHEIA phIYar 3aaHEH NoaBeCKH, 8, 15 - mpykuHa; 9, 14 - cToliKa mTanru
crabunmzaTtopa nonepeyHoi ycroiunpocty; 10, 13 - HUKHUE pblyar 3aIHEH MOABECKH,

11, 12 - ycunurens NONEPEYUHBI 3aIHEN MTOABECKU

[TonpaMHHK sBISETCA HECYILUMM JJIEMEHTOM IMOABECKU. K moapaMHUKY 4epes
PE3UHOM ETAUIMYECCKUE BTYJIKU KPETISATCS ITONEPEYHBIEC PhIYari.

[TonepeyHble pblYard COCAMHEHBI CO CTYNMHWYHOW OMOPOH M OOECIEUMBAKOT €€
[TOJIOKEHUE B TOMEPEYHON IUIOCKOCTH. B KOHCTPYKIMM IMOABECKH MOYKET HMCIIOJIB30-
BaTbCs OT TPEX A0 MATH MONEPEUYHBIX pbryaroB. CTaHIapTHAs KOHCTPYKLMS MHOTOPBI-
YAKHOW MOJBECKH BKJIIOYACT TPU MOMEPEYHBIX pblUara: BEPXHUN, MEPEIHAN U 3aHUN
HVDKHHE.

BepxHuii peryar CIIy>KUT JUTS Iepeaaddl MONEPEUHBIX YCWINA U CBI3BIBAET KOP-

IyC OIMOPBI KOJIECA € MOAPAMHUKOM. [IepeiHnii HI>KHUN peIYar ONpeaenseT CXOKIACHUE
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KoJeca. 3aHUil HIDKHAIA pblYar BOCIIPUHMMAET BEC Ky30Ba, KOTOPBIA MEpEeNacTcs Ha
pbIYar yepes3 npy>kKuHy.

[TpoOJIbHBINA peIYAr BEINOJHSAET (PYHKIMIO BEJACHUS KOJEca B MPOJOJbHOM Ha-
npaBiicHUU. [IpooNBbHBIN pelYar ¢ TOMOLIBEO OMOPbI KPEMUTCSA K Ky30BY aBTOMOOWIISL.
C mpyro# CTOPOHBI pblYar COEAMHEH CO CTYNMUYHON onopoil. Ha kakaoe u3 Koec npu-
XOJUTCS CBOM MPOAOABHBINA phryar. CTynryHas onopa (KOpIyc Onopsl KoJieca) sBIseT-
CA4 OCHOBAaHMEM JUI PA3MELICHHUS CTYNUYHOrO NOAIIMITHAKA W KPEIUICHHWS KOJIECa.
[TommmnHWK 3aKpenseTcs Ha onope OonroMm. i BOCHPUATHS Harpy30K B MOJBECKE
YCTAHOBJICHA BUHTOBAs Mpy>kHHA. [IpykMHa onupaercs Ha 3aAHWA HWOKHUI noneped-
HBIW pblyar. AMOPTU3aTop OOBIYHO PACMOJIOKEH OTACIBHO OT NPY>KUHBL. OH COEAMHEH
CO CTYIIMYHOU OIOPOiA.

B KOHCTPYKIMM MHOTOPBIYAKHON MOJABECKH UCIOJB3YETCS CTAOMIN3aTOP NOTe-
PEUYHON YCTOHYMBOCTH, KOTOPBIH CHHYKAET KPEHBI Ky30Ba aBTOMOOWIIS MPH MPOXOKIE-
HUM MOBOPOTOB M OOECIEUMBAET HEOOXOAMMOE CLEIJIEHHE 33JHUX KOJIEC C TOPOTrOil.
[IItanra crabunuszaTopa 3aKperuisieTcsl ¢ MOMOIIBIO PE3MHOBBIX ONOP HA MOJPAMHHKE.
CrenuanbHbIE TSITM 00ECNIEYNBAOT COEAMHEHUE IITAHTH CO CTYMUYHBIMU Onopamu. [3]

1.2. KoHcTpyKuMsi TpPaHCMUCCHHA aBTOMOOMIIS

Bce, 4To CBA3BIBACT ABHUrareib ¢ BEAYIHMMHU KOJECAMHU, COCTABIISET TPAHCMUC-
CUIO aBTOMOOMJIS. TpaHCcMUCCHs B aBTOMOOHWJIE BBITTOJHSET CIEAYIOINE (DYHKIUH:

e NEpEeNacT KPyTSIIMIA MOMEHT OT JABUIaTENs K BEAYILIMM KOJIECAM,

e  W3MCHSET BEIIMUMHY U HANPABIICHUE KPYTALIETO MOMEHTA,

e  HEpepacnpencisaeT KPyTALMA MOMEHT MEKIY BEAYLIMMHU KOJIECAMMU.

B 3aBucumocty oT BHIa TpeoOpa3yeMOid SJHEPTUM PA3INYALOT CIEAYOUIUE BUIbI
TPAHCMUCCHUU:

o MEXaHuwuecKas (nepedaem u npeoopasyem MexaHudeckyio SHepuio),

o DIEKTPHUECKas (Mpeobpasyem MexaHu4yecKylo dHepeulo 8 JIEeKMpPU4eCcKyio u
nocie nepeoayul Kk 8e0yuUM KOACCAM - JIeKMPUYECKYIO 8 MEXAHUYECKYIO DHePUIO),

o TUAPOOOBEMHAS (Mpeobpaszyem MexaHu4eckyio SHepeulo 8 IHEPLUI0 NOMOKA
DICUOKOCIU U NOCIIE Nepeoadu K 8eOYUUM KOJeCUM - DHEPSUIO NOMOKA HCUOKOCIU 8 Me-

XAHUYECKYI0 DHEP2UIO),
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o  KOMOMHUPOBaHHAS (2J1EKMPOMEXAHUYECKAS, CUOPOMEXAHUYECKASI - MI.H.
«2UbPUOBLY).

Haubosnbliiee NpMMEHEHHE HA COBPEMEHHBIX aBTOMOOWJISIX HAllljla MEeXaHWue-
cKasi TpaHcMmuccus. MexaHudeckas (TUAPOMEXaHUYECKAs) TPAHCMUCCHUS, M3MEHECHUE
KPYTAIIEr0 MOMEHTA B KOTOPO# TPOMCXOAUT aBTOMATHYECKH, Ha3bIBACTCSl aBTOMATHYE-
CKOM TPAaHCMUCCHEN.

B KOHCTpPYKUMU TPaHCMMCCHUM B KAUECTBE BEAYLIMX KOJIEC MOTYT MCIOJb30-
BaThCs MIEPEAHUE, 3a[HUE, & TAKXKE U TIEPEAHUE, U 3aJHUE Kojleca. Ecliu B KauecTBe Be-
AYUIAX KOJIEC UCTIONB3YIOTCS 3aIHUE KOJIECa, aBTOMOOWIJIb MMEET 3aJHUI MPUBO/I, a €C-
74 TiepeiHue - nepennuit npusoA. [IpuBoa Ha nepenHue U 3aHUE KOJIECa UMEIOT MOJI-
HOTIPUBOJIHBIE aBTOMOOWIM. Y aBTOMOOWJIEH ¢ pa3HBIMH THUIIAMHU MPUBOAA KOHCTPYK-
1Sl TPAHCMUCCHM UMEET CYLIECTBEHHBIC PAa3/IMyMs, KaK MO COCTaBy SJIEMEHTOB, TaK U
1o WX YCTpoHcTBY. TpaHcMHCCUSl 3aJHEPUBOTHOTO aBTOMOOWISI BKITIOYAET MOCIEA0-
BaTEJIbHO PACMOJIOXKECHHBIE CLETUICHUE, KOPOOKY mepeay, KapJaHHYI0 nepeaayy, rias-
HYI0 niepeaady, tuddepeHiman u nojayocH.

CuensieHre MpeaHa3HAueHO IS KPATKOBPEMEHHOTO OTCOCIMHEHUS JBUraTENs
OT TPAHCMUCCUM U TUIABHOTO WX COCAMHEHUS MPH MEPEKIIIOUCHUM TEepeaay, a TaKKe
NPEIOXPAHEHUS AJIEMEHTOB TPAHCMUCCHM OT meperpy3ok. KopoOka mepemau Ciy>kKuT
JUISL U3BMEHEHUS KPYTAIIErO MOMEHTA, CKOPOCTH W HampaBJiCHUS JBW)KEHUS aBTOMOOU-
7181, @ TAKKE AJTUTEIBHOTO Pa3beAMHEHHS IBUTATENS OT TPAHCMUCCHU.

Kapnannas nepenada obecneunBaeT nepeaady KpyTsIIero MOMEHTa OT BTOPHUY-
HOTO Bajla KOpOOKM mepenay Ha BaJl IJIaBHOM Nepeaayu, pachoioKEHHBIX MOJ YIJIOM
Apyr K apyry. ['maBHas mepenava CIIy>KUT JUIsl YBEJTMYCHUS. KPYTSILIEro MOMEHTA U Tie-
penayde ero Ha MoJiyocH BeAylIux Kosiec. Ha 3aqHenprBOIHBIX aBTOMOOUIISIX TTPUMEH si-
€TCsl TUIIOWIHAS TJIaBHAs mepeaava (OcH 1iecTepeH He nepecekarores). Juddepenuman
npeHA3HAUEeH Ui PacpeesieHUs] KPYTAUIEro MOMEHTA MEXKAY BEIYLUIMMU KOJIECAMMU.
OH MO3BOJISET MOJIyOCSAM BPALIATHCS C PA3HBIMU YIVIOBBIMU CKOPOCTSAMH, YTO HEOOXO-
IUMO TPU MOBOPOTE aBTOMOOWIIS. TpaHCMHCCHSI MEPEAHENPUBOAHOTO aBTOMOOWIIS B
OTJMYME OT 33JHEHPUBOJHOTO MMEET IMIAPHUPHI PABHBIX YIJIOBBIX CKOPOCTEH M MPH-

BOJIHBIE BaJibl (osyocw). Ha mepeaHenpuBONHBIX aBTOMOOWISIX IJIaBHAs Mepenaya u
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i depeHnran pa3mMeIarTes B KapTepe KopoOku nepenad. [lapHUpel paBHBIX YIIIO-
Bbix ckopocteil (IIIPYC) caykar mis nepenayr KpyTAImEero MoMeHnTa ot auddepen-
Majia K BeAyIIUM KojecaM. B KOHCTPYKIMHM TPAaHCMHCCHU UCHOJB3YETCS, KaK MPaBu-
J10, IBA WIAPHUPA Ui COCAMHEHUS ¢ AU(PPEPEHIMATIOM (BHYTPEHHUE IAPHUPHI) U JBA
HIAPHUPA 7Sl COSIMHEHUS ¢ KOJIECAMH (BHEIIHUE WIAPHUPHI). Mexxay [mapHupamMu pac-
NOJIArat0TCsl TPUBOAHBICBAIBL. TPAHCMHUCCHS TTOTHONPUBOIHBIX aBTOMOOMIJICH MOXKET
UMETh PA3IMYHbIE KOHCTPYKIMH. B COBOKYMHOCTH OHM OOpPa3yrOT CHUCTEMBI MOJHOTO
npuBoJa.[2]

Onucanue TpancMuccun Nissan

Nissan Juke o6opynoBan O6eccrynenyatoii Tpancmuccueii CVT ¢ JOMOIHUTENb-
HOW TUTAHETapHOH Mepenayeii, KoTopas YBETUYMBACT NEPenaTouyHoe yucao (mo 7,3:1)
no cpaBHeHHtO ¢ Tpancmuccusmu CVT, mcnomb3yempimu Nissan panee. LlIkuBbl ¢
MEHBIIMMHA pa3MepaMy M Maccoid, ynpyruii aemndep konaebanuii, u 6omnee >3pPpexTun-
HBIM MaCJISIHBIA HACOC , CTOCOOCTBYET MOBBIMICHUO TOIIMBHON SKOHOMUYHOCTH.

Tpancmuccuss XTRONIC CVT ¢ BO3MOKHOCTBIO PYYHOIO MEPEKITIOUEHUS C 6-
CTYNEHYATBIM PYYHBIM pexxuMoM, yctanapnuBaemas Ha JUKE ¢ neurarenem DIG, Obuta
HACTPOCHA Ha 00JEE CHOPTUBHBIC XAPAKTEPUCTUKH aBTOMOOHIIS, MO3TOMY PEKUMBI TE-
PEKIIFOUEHUST TIEPeay BPYUHYIO OTPETYJMPOBAHBI JJIi YCKOPEHUsl pa3roHa. B 1o ke
BpEMsI, CHCTEMA YIpaBJICHHS JBUTATesieM ObUla MEPENPOrpaMMHPOBAHA TaK, YTOOBI
CHU3UTH pacxo Tornea. O0e Tpancmuccun CVT oCHAIEHBI CHCTEMAMH aJalTHBHOTO
YIPaBICHUS TEPEKIIFOUYEHUEM TEPEaad, KOTOPbIE MOTYT OBITh BBIOPAHBI C MOMOIIBIO
WHTEIJIEKTYAJIbHOTO MOIYJIsE OTOOpaKEHUsT HH(OPMAaLMKU U YIIPABICHUS CUCTEMAMH aB-
TomoOmyist NISSAN (Nissan Dynamic Control System).

HeoObryHbIM [U1s1 TaHHOTO Kjacca aBToMoOwmiei siensiercst 1o, uto JUKE Oyner
npeIaraTbCsi HE TOJIBKO B MEPEAHENPUBOAHON, HO U B MOJHOMPUBOAHON BepcHH. 3a-
HOBO pa3paboTaHHas CUCTEMA TOJHOrO MPUBOJA OCHOBAHA HAa 3JIEKTPOHHO-
ynpasisemoit cucreme Nissan ALL-MODE 4x4-1, k apceHany KoTopo#i Tenepb 100aB-
JIEHA MOJICUCTEMA AIPECHOTO MEPEPACIPEACTIEHUST KPYTAIIET0O MOMEHTA MEXKIY KOJie-

CaMHu.
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Hapsny ¢ nepepacnpenencHueM KpyTSIEro MOMEHTA MEKIY MEPEIHUM U 3a]1-
HUM Moctamu B niporopuuu 50:50, 31a cructeMa paclpenensieT ero MeKIy KOJIeCaMH,
PACIONIOKEHHBIMM HA PasHbIX CTOPOHAX Ky30Ba. OTCIEKMBas CKOPOCTb aBTOMOOWIIS,
4acTOTY BpalEHUs KOJIEC, Mepeiady, yroi MoBopoTa PyJjaeBoro komaeca, 00KOBOE YCKO-
PEHHE W TEKYIUUI yroJl peICKaHWsl aBTOMOOWIISL, CHCTEMA MOKET YBEJIMYMBATh KPYyTs-
LM MOMEHT, MOABOAUMBINA K HAPY>KHOMY 33ITHEMY KOJECY (ITPH JABMYKEHUH HA MTOBOPO-
T€), 4TOOBl YMEHBIINTh HEAOCTATOYHYIO MOBOPAYMBACMOCTh ABTOMOOWIISE U TIOBBICUTH
€ro CoCOOHOCTh MPEOI0JIEBATH MOBOPOT. B enom, 1o 50% kpyTsiero MOMEHTa J1BU-
raress MOXKET EPEAABATHCS HA KAKA0E U3 3a1HUX KOJIEC.

B KOHCTpPYKIIMHM HOBOTO 3aTHETO MOCTA MCIONB3YOTCS MY(THI C JIEKTPOHHBIM
yIpaBieHUEM (¢ 00€MX CTOPOH MOCTA), a TAKXKE HOBAas IJIaBHAs nepenada. Takas cuc-
TEMa BIIEPBBIC UCIOJIB3YETCS B CETMEHTE HEOOIBIINX aBTOMOOMIIEH - A0 CUX MOP OHA
MCI0JB30BAJIaCh TOJIBKO HA JIOPOrMX, MPEMUAlbHBIX aBTOMOOWsiX. HoBas cucrema
3HAYUTCIIBHO JICIIC U KOMIIAKTHCC, YCM aHAJIOIMYHBIC CUCTCMBI, IPUMCHACMBIC JAPYI'U-

MU aBTOMOOWJIECTPOUTEIbHBIMU KOMIAaHUSIMH. [ 11]

NenonHuTensHbIn
mexaHuam All mode 4x4-i

Yrnosou peayktop

HAaT4ynKu CKOpoCTH
BpaleHus Konec Muoroguckosas mydra

Pucynok 10 — All Mode 4x4-1 cxema
PazpaGorannas cnenuanucrtamu komnanuu Nissan cucrema ALL MODE 4x4®
o0ecneuuBaeT O€30NaCHOE U HECJIOKHOE YNPABICHUE aBTOMOOMJIEM, B TO BPEMSI Kak
AJIEKTPOHUKA M03a00TUTCSE 000 BCEM, UTO CBSI3aHO ¢ TAroi Ha kosecax. [lo cyTtu, cuc-

tema ALL MODE 4x4® o0ecneuynBacT HATMYKAE CUJIBI TATH HA KOJIECAX MOCTOSHHO, HE-
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3aBHCUMO OT COCTOSIHMS JOPOTHM WA FPYHTA, MO KOTOPOMY JIBHXKETCS aBTOMOOMIIb. Ho,
B OTJIMYME OT HEKOTOPBIX APYTUX aBTOMATHYECKUX CUCTEM YIPABIICHUS MPUBOAOM KO-
aec, B cucteme ALL MODE 4x4® wnCnoab3yrOTCS COBPEMEHHBIC JJIEKTPOHHBIE, a HE
TMAPABIIMYECKHAE YCTPOMCTBA, Ul PACHPEACIICHUs KPYTAIIETO0 MOMEHTA MEXAY KOJIE-
camu 1 MOcTaMu. [Ipyn HOpMaIbHBIX YCTOBUSAX BEAYLIMMHU SIBJISIFOTCS MEPENHUE KOJIECA,
YTO TO3BOJIIET MUHUMHU3UPOBATh NOTEPH HA TPEHUE U COKOHOMUTH TOIIMBO. [Ipu 00-
HApY>KCHUH CHCTEMOM MPOCKAJIB3bIBAHKS OJHOTO M3 KOJEC MPU MOMOINM aBTOMAaTuye-
CKOM My()TBI, YCTAHOBJICHHOH B 3aIHEM MOCTY, TOJKITFOUYAIOTCS KOJIECA 3aHET0 MOCTA
JUIS aICKBAaTHOTO PacHpeleiCHHs] KPYTAIIEr0 MOMEHTA MO KOJIeCaM B M3MEHMBIIAXCS
ycnoBusx.[4]

Pesxxumebl paboThl TpUBOJA:

Cucrema npenycMarpuBacT 3 peskuMa padbOThl MPUBOJA MYTEM MEPEKITIOUYCHHS
HY>KHOTO Ha LIEHTPAIbHON KOHcOoNH. CucTemMa MepeaHero npuBoja (YCTaHOBJICHHAS O
YMOJYaHUIO HA MEPEAHECIPUBOIHON BEPCHH ) MICAIBHO NOIXOAUT AJIsl IEPEABHKEHUS B
JOPOKHBIX YCIOBUSX B Xopowyro noroay. B pexume Lock cucrema nepekmouaercs B
PEKUM TOJHOIO MPUBOAA, MPH KOTOPOM COOTHOIIEHUE MOMEHTA MEPEAHUX U 3aJHUX
konec paBHO 50:50. Hambosee 4acTo MCMONBb3yEMbIil PEXKUM - Auto, TaKk Ha3bIBACMBIiA
«BKJIFOUMJ M 320bL1», K 3TOM PEXKUME CHCTeMa paboTaeT B COOTBETCTBUM C MOKA3aTe-
JSIMU BJEKTPOHUKH. CEHCOPBI COCTMHSOIMUE OJIOK YITPABJICHUS ABUTATEIEM C TOJTHBIM
MIPUBOJOM U KOHTPOJIIEPOM ABS, MOCTOSIHHO OTCNEKABAIOT MPOCKAIB3BIBAHUE KOJIEC U
ABTOMATUYECKHU TMOCBUIAECT CUTHAJI HA 3JIEKTPOMATHUTHOE CLEIUICHUE, PACIIONOKEHHOE
nepea 3aAHEH OChIO I TOYHOTO PACHPEAEICHUS KPYTSIIEr0O MOMEHTA.

B aBrOmMarnueckoMm pekMMe CUCTEMa camMa KOMIEHCHPYET HEOOXOOUMOE YCH-
JIME HA CKOJIB3KMX Y4aCTKaxX JAOPOTH, HATPUMEP KOIAA OCEHBIO HA JOPOKHOE TIOKPBITHUE
MOMNaaacT JUCTBA, MO JIbJy 3UMO#i, U HAa FPaBUM B JIFOOOE BpeMs roja.[5]

1.3. KoHcTpyKuusi TOPMO3HO#M CHCTEMBI aBTOMOOWIIS

Topmo3Has cucTeMa - MpeaHa3HA4YCeHA Uil YMEHBIICHUS CKOPOCTH JIBHXKEHUS
W/WIA OCTAHOBKM TPAHCIOPTHOTO cpeacTBa. OHA TAKKE MO3BOJISET YACPKABATH TPAHC-
MOPTHOE CPENCTBO OT CAMOIPOU3BOJIBHOIO ABWKCHHS BO BPEMs CTOSAHKM. [lo cBOEMy

Ha3HAUYCHWUIKO W BBIITOJHACMBIM (1)YHKHI/I$IM TOPMO3HLIC CHCTCMbI IMOAPA3ACIIAIOTCA HA.
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Pabouas TopMo3Has cucrema. Paboudass TOpMO3HAsi CUCTEMA CITY>KHT JUIsl PETYJMPOBA-
HUSl CKOPOCTH JIBMKEHMS TPAHCIIOPTHOTO CPEJICTBA M €r0 OCTaHOBKH. Pabouas TopmMo3-
Hasl CUCTEMA MPUBOJUTCS B JICHCTBUE HAXKATUEM Ha MeNalb TOPMO3a, KOTOpask pacrosa-
ractcs B HOrax y BOAMTENS (MCKIIOYECHHUE - aBTOMOOWIN [T 0OyYEeHMsI TPUHLIUIIAM BO-
JKACHHS, JOTMOJIHUTENBHAS TPynna Meaajeil pacnojaracrcs B HOTax Yy MHCTPYKTOPA).
Ycume HOTH BOOUTENS MEPEAACTCS HA TOPMO3HBIE MEXAHU3MBI BCEX YETBHIPEX KOJIEC.
3amacHas TOPMO3HAs CHCTEMA. 3anmacHas TOPMO3HAsi CUCTEMA CIIYKHUT JJII OCTAHOBKH
TPAHCIIOPTHOTO CPEACTBA NPU BBIXOAEC W3 CTPOs paboyeil TOPMO3HOH CHCTEMBI.
CrostHouHast TopMO3Has cuctema. CTOSHOYHAS TOPMO3HAs CUCTEMA CITY>KHAT JUIS yAEp-
YKaHWs TPAHCIIOPTHOTO CPEACTBA HEMOABUKHO HA Aopore. Mcnonb3yercs He TOJIBKO Ha
CTOSIHKE, OHA TaK)KE MPUMEHSETCS IJIs MPEAOTBPALICHUST CKaTBIBAHUSI TPAHCIIOPTHOIO
CPEICTBA HA3aJ NPH CTAPTE HAa NoabeMe. CTOSIHOYHAS TOPMO3HAS CUCTEMA MPUBOANTCS
B JCHCTBHE C TOMOINBI0 pPblYara CTOSHOYHOrO TOpMo3a. Bomutens pykoil MOxKeT
YIPaBJsTh TOPMO3HBIMA MEXaHM3MaMH 33JHUX Kojec. BecrnomorarenbHasi TOpMO3HAs
cucrema. BcnoMorarenpHas TOPMO3HAs CUCTEMA CIYKHUT JUIS JJIMTENBHOTO MOICpKa-
HUS MOCTOSIHHON CKOPOCTH (HA 3aTSKHBIX CITYCKAX) 34 CUET TOPMOKCHHS JBUTATEIIEM,
YTO JOCTUTAETCS MPEKPAEHUEM MOJaYM TOIUTMBA B LMIMHAPBI IBUTATENs U IEPEKPHI-
TUEM BBIIYCKHBIX TPYOOMPOBOIOB.

OnucaHrie KOHCTPYKLIMM TOPMO3HOM cuctemsbl Nissan Juke

ABtomMoOMnbL Nissan Juke o0opynoBaH AByMsi HE3aBUCUMBIMH TOPMO3HBIMHU
cucTeMaMHu: paboueil u cTosHOuHOM. [lepBast, OCHallEHHAs THAPABIAYECKAM MPHUBO-
J0M, 00ECTIEUnBACT TOPMOKEHHUE MPHU JABMKEHUM aBTOMOOWJIS, BTOPAsk 3aTOPMAKUBACT
aBTOMOOWIIb Ha CTOsIHKE. Pabouas cucrema NBYXKOHTYpPHAs, C IMArOHAIbHBIM COEIH-
HEHUEM TOPMO3HBIX MEXAHU3MOB MEPEAHUX M 33HUX Kojec. OAMH KOHTYP TMAPOIPU-
BOJAa o0ecneunBacT paboTy MPABOr0 MEPEAHETO M JIEBOIO 33JHETO TOPMO3HBIX MEXa-
HU3MOB, IPYTOi - JIEBOTO MEPEIHETO U MPABOTO 3aIHETO.

[Tpu oTkaze OHOrO M3 KOHTYPOB paboueii TOPMO3HOW CUCTEMBI MCMOJIB3YETCS
BTOPOIl KOHTYP, 00ECIIEUNBAOIIMI OCTAHOBKY aBTOMOOWJISI C TOCTAaTO4HOM 3(PpdeKTrB-

HOCTBIO.
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B ruaparnvuecknii MpuBOJ BKIKOYEH BaKYYMHBIN ycunmTens. Ha apToMoOWIIb

YCTAHOBJICHBI aHTHOJOKUPOBOUHAs cuctema (ABS), alekTpoHHAsl cucTeMa pacipese-

neHust TopMo3HbiXx yeuanii (EBD) u cuctema nuHamuveckoi crabmmmsanuu (ESP).

CrosgsHouHas TOpMO3Had CUCTCMa MMCCT TpOCOBBIﬁ IIPpUBOJ HAa TOPMO3HLIC MCXAaHHU3MbI

3aJHUX KOJICC OT HAIIOJIbHOI'O pblvara ¢ CUTHAJIM3ALMEH BKIIFOUCHMUS.

Topmosnoii mexanusm nepeonezo xoiecd.

Pucynoxk 11 — TopM03HO# MEXaHU3M NEPEAHETO KOJIECA:

1, 6 - OONT KpEMJICHUS HATPABJISIFOIIMX MAJIBIEB; 2,7 - 3AlIUTHBIE YEXJIbI HATPABJISIO-

IIUX NAJIbLER; 3 - TOPMO3HOM 1IJIAHT; 4 - KJlanaH BbIMyCKa BO3ayxa; 5 - OONT-IITyHEp

KPEIUIEHUSI TOPMO3HOI0 IUIAHTA; § - HANPABJISAOLIAs KOJOAOK; 9,12 - NPU>KUMHBIE CKO-

obr; 10 - konoaku; 11 - moaBm:kHas ckoOa; 13 - TOPMO3HOM JTUCK.

TOPMO3HOM MEXaHMU3M NEPEAHETO KOJIECA NUCKOBBIA, BEHTHIMPYEMBIA C aBTO-

MaTHYECKON PEeryJMpoBKOi 3a30pa Mexxay konoaxkamu 10 (pucynok 11) m quckom 13, ¢

iaBaromiei ckoOoii. [ToaBmwkHas ckoba oOpa3zoBaHa CYNIMOPTOM C OJHOMOPIIHEBBIM

pabounm nWIMHAPOM. Hanmpasisromas KoJIoA0K 8 MpUKpEIsicHa AByMs O0JITaMu K TO-

BOPOTHOMY KyJaky. [loaBmwxkHas ckoOa kpenutcst OontaMu 1,6 K HaNpapsOIIMM MaJTb-

HaM yCTaHOBIICHHBIM B OTBCPCTHSA HanpaBnﬂ}omeﬁ KOJIOAOK. HanpaBnﬂ}omne MaJIbIbl
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CMa3aHbl KOHCUCTEHTHOM CMA3KOM Y 3allAIICHBI PC3MHOBLIMHU IIBLIBHUKAMHA 2,7 B no-

J0cTH pabodero IMUIMHIPA YCTAHOBIIEH MOPUICHb C YINIOTHUTEILHBIMUA KOJIbIIAMH. 3a

CYET YIPYTOCTH KOJICI MOIEPKUBACTCS ONTUMAIBHBIN 3a30p MExkay Konoakamu 10 u

TOPMO3HBIM AUCKOM 13, MOBEPXHOCTh KOTOPOTO 3allIMIIEHA IUTOM Topmo3a. [Ipu Top-

MOXKCHHH ITOPHIHHA ITOJ BO3JICHCTBUEM JIABJICHUS KUIKOCTH INPpMKUMACT BHYTPCHHIOIO

KOJIOJKY K JUCKY, B PC3YyJIbTAaTC CHJIbI PCAKIIMK CYIIIIOPT IHICPCMCIIACTCA Ha Iajiblax M

Hapy’KHasd KOJIOJAKAa TOXKC IPOKHUMACTCA K ITHUCKY, IIPH 5TOM CHJIa HPHWXKATHA KOJIOJOK

OKa3bIBACTCA OAMHAKOBOHW. [IpM pacTopMa>kMBaHWM IMOPIICHb 34 CYET YIPYrOCTH YII-

JJOTHHUTCJILHOI'O KOJIbHa OTBOAUTCA OT KOJIOJAKH U MCKAY KOJOAKAMH M TUCKOM 06pa3y-

€TCs1 HEOOJIBIION 3a30D.

Topmosnoii mexanusm 3a0ne2o xoiecd

PucyHok 12 — TopMO3HOH MEXaHU3M 3aIHETO KOJIeca:

1 - TOpMO3HOH LINT; 2 - HAPABJISIFOLIAS KOJIOJOK; 3,6 - MPUKUMHBIE CKOOBI;, 4 - Mo-

BIDKHAsI CK0Oa; 5 - KOJIOJKK; 7 - TOPMO3HOH AUCK; 8,14 - 3alIMTHBIE YEXJIbI HAMPAB-

JSAFOMMX MATbIEB; 9,13 - Hanpaisiromue nanbisl, 10 - TOpMo3HO#M mianr; 11 - kranan

BBITTyCKa BO3/1yXa; 12 - OONT MTyHEP KPETUICHWS] TOPMO3HOTO TIJIAHTA.
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TOpMO3HOI MEXaHW3M 3aJHEr0 KOJeca IUCKOBBIN, HEBEHTHIMPYEMBINA, C aBTO-
MaTHYECKON PETyJIMPOBKOM 3a30pa MEXKAY KOoJoakaMu 5 (pHCYHOK 12), ¢ miaBaromei
ck000ii. KOHCTpyKIIMsI TOPMO3HOTO MEXaHMU3Ma 3aJHEr0 KOJIECa BO MHOTOM aHAJIOTMYHA
KOHCTPYKIIMM TOPMO3HOTO MEXaHM3Ma MEPEAHETO KOJIeca U OTIMYACTCS TOIBKO pa3me-
paMu JeTajiel M KOJIMYECTBOM padoumx mopiHeil. OCHOBHOE OTIIMYME 3aKIKOYACTCS B
TOM, YTO B TOPMO3HOH MEXaHHM3M 3aHEr0 KOJECAa BCTPOCH MEXAHW3M MPUBOJAA CTOS-
HOYHOIO TOPMO3a.

[TonBuxkHas ckoOa oOpa3zoBaHa CyNIOPTOM € OJHOTOPUIHEBBIM PabO4YUM IH-
muHapoM. Hampapnsironasi Komomok 2 mpuKpernieHa AByMs OOATaMHM K MPOJAOTBHOMY
peryary 3anHei noasecku. [loasrmxHas cko0a MPUKPETIEHA HAMPABISOUMMH Mablia-
MU 9,13, yCTaHOBIECHHBIMM B OTBEPCTHs HANPABISIOMICH KONOMOK. Hampasnsromume
NaJIblbl CMAa3aHbl KOHCUCTEHTHON CMA3KOi M 3alUIIEHbl PE3MHOBBIMH MbLIBHUKaMA. B
NOJIOCTH pab0vYero UMWJIMHAPA YCTAHOBJICH MOPIIECHb C YIUIOTHUTENIBHBIM KOJBLOM. 3a
CYET YIPYTOCTH 3TOTO KOJbLA MOAACPKABACTCS ONTUMAJIBHBINA 3a30P MEXAY KOJOIKa-
MU 5 ¥ TOPMO3HBIM JUCKOM 7, MOBEPXHOCTh KOTOPOTO 3aIMUIICHA IIMTOM TopMmo3a. [Ipu
TOPMO>KEHUW MOPLIEHB MOJ BO3ACHCTBHEM JABJICHUS KUAKOCTA MPUKAMACT BHYTPEH-
HIOKO KOJIOAKY K JMCKY, B PE3YJbTATe CUJIbI PEAKLMK CYMIIOPT NEPEMELIACTCSA HA Nab-
1aX W Hapy>KHas KOJOJKA TOXKE MPUKUMACTCSA K AUCKY, TMPH 3TOM CHJIBI PUKATUS KO-
JIOJIOK OKa3bIBAKOTCS OAMHAKOBBIMU. [IpH pacTopMakMBaHUM MOPIICHB 34 CYET YIPYTO-
CTH YIUIOTHHTEIBHOTO KOJbIAa OTBOJUTCS OT KOJIOAKH, MEXKIY KOJOJKAMH U JHUCKOM

oOpaszyeTcst HeOObIIOH 3a30D.[6]
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[ nasnwviii mopmosnou yuiunop

“Ya &

Pucynok 13 — ['1aBHbIA TOPMO3HOW LUIUHAD:
1 - 6a40K TMaBHOrO TOPMO3HOTO LMWJIMHAPA; 2 - MpoOKa 6ayka MIaBHOTO TOPMO3HOIO
LUIMHAPA; 3 - JaTYUK YPOBHS TOPMO3HOM XKUAKOCTH; 4 - TJIABHBIA TOPMO3HOW LIU-

JUHIP; 5 - pukcarop Oauka.

['aBHBII TOPMO3HOW HMJIUHAP THTIA «TAaHAESM» THAPABIMUYECKOTO MPUBOIA TOP-
MO30B COCTOMT M3 JIBYX OTACJbHBIX KaMEP, COCJAMHEHHBIX C HE3ABUCUMBIMU I'M/IPABJIU-
JeckuMHU KOHTypamu. [lepBas kamepa cBs3aHa C TIPAaBbIM MEPEIHUM U JICBBIM 33 HUM
TOPMO3HBIMM MEXAHU3MAMM, BTOpas - C JICBBIM NEPEAHUM M NPABbIM 3a/HUM.
Ha rnaBHbI#i IMAMHAP YePE3 PE3UHOBBIC COCAMHUTEIBHBIC BTYJIKM YCTAHOBJEH Oadok 1
, BHYTPEHHSS TOJIOCTh KOTOPOTO pa3zieicHa MeperopojkaMu Ha Tpu OoTceka. Kaxaprit
OTCEK MUTACT OJHY M3 KaMep [aBHOIO TOPMO3HOrO IMUJMHJPA U IJIaBHBIN LUJIMHAD
NPUBO/A BBIKJIIOUCHMS CIEIUICHMS (€C/IM HAa aBTOMOOMJIb YCTAHOBJIEHA MEXaHWYeckas
KopoOka nepenay).

[Tpu HakaTuW HA Meaasb TOPMO3a MOPIIHM [JIABHOIO TOPMO3HOIO HMJMHApA
HAYMHAKOT NEPEMELIATHCS, PAOOUYMMU KPOMKAMM MAHKET NEPEKPHIBAIOT KOMIIEHCAIMU-
OHHBIE OTBEPCTHS, KaMEPhl U 0a4OK pazoOLIAIOTCs U HAYMHACTCS BBITECHEHUE TOPMO3-

HOM KMIKOCTH. B HWKHEW 4acTu koprmyca 0auka yCTaHOBJIEH AATYMK 3 YPOBHS TOp-
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MO3HOM KUJKOCTH. [1py MajgeHuu yPOBHS KUJAKOCTH HUXKE JOMYCTUMOIO B KOMOMHA-
MKW NpuOOPOB 3aropacTcsi CUrHajibHasi jamna HEUCIPABHOIO COCTOSIHUSL TOPMO3HOM
CUCTEMBI.

CmosHOYHbLI MOPMO3

Pucynok 14 — Jleraim CTOSHOYHOIO TOPMO3HOI'O MEXAHU3MA!

1, 7 - ONOpHBIE CTOMKH KOJIOJIOK; 2 - IEPEAHSS KOJIOAKA CTOSHOYHOTO TOPMO3a; 3 -
BEPXHSSl CTSDKHAS NIPY)KMHA NEPEAHEN KOJOAKM; 4 - pa3’KUMHAas [J1AHKA; 5 - BEPXHsis
CTSDKHAS TPYXKUHA 34 JHEH KOJIOAKH, 6 - 3a/IHsIS1 KOJIOJKA CTOSHOYHOTO TOPMO3a; 8 -

Pa3’)KUMHOM pblYar NpuBOAA KOJIOIOK; 9 - 3aIHAI TPOC CTOSHOYHOTO TOpMo3a; 10 -

HUKHSISL CTSDKHASL [IPYKUHA KOJIOA0K; 11 - peryjiupoBOYHOE YCTPORCTBO TOPMO3HBIX

KOJIOJA0K CTOAHOYHOI'O TOPMO3a.

CTOsIHOYHBINA TOPMO3, TPUBOJUMBIN B ACHCTBUE MEXAHUYECKH, COCTOUT U3 PHI-
yara, [epeaHEro Tpoca ¢ peryJIMpoBOYHBIM YCTPORCTBOM, ABYX 3a/HUX TPOCOB U MEXA-
HU3MOB Ha 3a1HUX Kojiecax. Ha mure 3aqHEro TOpMO3HOr0 MEXaHU3Ma YCTAHOBIICHBI
CTSIHYThIC Npy>kuHamMu 3, 5 1 10 (pucyHok 14) TopMo3HbIe KONMOAKH 2 B 6. OHU MPUBO-
JATCS B ICHCTBHAE PA3KUMHBIM PBIYAroM 8 IPUBOJAA KOJIOJOK YEPE3 PA3KUMHYIO IJIAH-
Ky 4. OnrumanbHbIi 3a30p MEXY KOJ0AKaMu U OapabaHOM NOAACPKUBAETCS € 1OMO-

HIbK0 HEABTOMATHYECKOTO (TPeOYIOMIEr0 PYYHOU PETYTUPOBKH) PETYIUPOBOYHOTO YCT-
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porictBa 11. 3agHuEe HAKOHEYHUKH 3aIHUX TPOCOB 9 COCAMHEHBI C PA3KUMHBIMU PbIYa-
raM 8, yCTaHOBJIEHHBIMH HA 33JHMX TOPMO3HBIX KOJIOJKAaX 6 CTOSTHOYHOrO TOPMO3a.
Peryar npuBoaa CTOSIHOYHOTO TOPMO3a, 3aKPETJIEHHBIA MEKIY MEPEIHUMHU CUACHBSIMHA
Ha TOHHEJNE 1M0Ja, 000pYyI0BaH MEXAHU3MOM PETYJIIMPOBKU HATSKEHHS TPOCOB M COEIU-
HEH C YPABHHUTEIEM MEPEAHMM TpocoM. [lepeaHne HaKOHECYHHMKHM 3aJHUX TPOCOB CO-
€JIMHEHBI C YPABHUTEIEM MECXAHU3MA HATSDKCHUSL. [ 7 ]

1.4. Buabl y4eOHO-TPEHUPOBOYHBIX aBTOMOOMIIBHBIX CTEHAOB

Y4eOHoe 000pyA0BaHHE IO U3YUYCHHUIO KOHCTPYKIMK KaK aBTOMOOWIISI B 11€-
JIOM, TaK M €ro OTACNBHBIX arperaroB, Y3JI0B, MEXAHU3MOB U CHUCTEM, MPUHLIMIIOB MX
()YHKLIMOHWPOBAHUS U PEKUMOB paOOTHL, OMPEACIICHUIO PA00UNX XaPAKTEPUCTHK.

Y4eOHoe 000pya0oBaHUE CIOCOOCTBYET (POPMUPOBAHUIO MPAKTUUYECKUX HABBI-
KOB N0 KOHCTPYHPOBAHHIO, TUArHOCTUPOBAHUIO, TEXHUYECKOMY OOCITYKUBAHUIO U pe-
MOHTY B Kypcax «YCTPOHCTBO aBTOMOOWMJIBHOM TEXHHUKW», «JKCILTyaTanus aBTOMO-
OMNTbHOM TEXHUKWY, « KOHCTPYKIMs M pacyeT aBTOMOOUIbHOW TEXHUKHY.

YueOHas TexHUKa pa3zesia aBTOMOOUJIECTPOEHUE TIPEICTABIIIECT CO00i MEeTOAM-
YeCKM 0OOCHOBAHHBIA KOMIUICKTHBIN MOAXOA K MOHATHIO Y4eOHOE 000pyIOBaHUE, YTO
BKJTFOUYAET B ceOs:

-JlabopatopHble KOMILIEKCHL. OOECEUNBAOT BO3MOYKHOCTh JKCIEPHUMEHTAIIb-
HBIX UCCJICTOBAHUI ¥ MOJETHPOBAHUS PA0OUMX MPOLECCOB Y3JI0B U arperaroB aBTOMO-
OMJTBHOM TEXHHUKH, KaK B PYYHOM PEKUME, TaK U ¢ TpUMEHEHnEM DBM;

- Pa3pe3bl aBTOMOOHUIBHBIX Y3JI0B M arperatoB. [103BOJISAIOT HArsSAHO JEMOHCT-
PHPOBaTh HE TOJBKO YCTPOMCTBO M KOHCTPYKLHIO, HO U KUHEMATHKY JIBHXKEHUS (IIpU
KOMIUIEKTalMKA 000PYAOBAHUS CIIEHUAIBHBIM 3JIEKTPOMEXAHHYECKAM MTPHBOJIOM ),

- [maHmeTsl ¢ HaTypaIbHBIMU PA3PE3HBIMU 3JIEMEHTAMH Y3JIOB U arperaTtoB aB-
TOMOOWJIBHOM TEXHWKH, cxeMaMu PadoTel. YueOHOE 00OpYJOBaHHME NAHHOTO THIA B
CBETOJIMHAMMYECKOM W 3JIEKTPOMEXAHUYECKOM KCIOJHEHUM TO3BOJISIET AEMOHCTPUPO-
BaTh CXeMbI paOOTHI WM ABU)KCHUS 3JIEMEHTOB aBTOMOOMIIBHBIX CHCTEM, Y3JI0B M arpe-
raTroB.

JlanHas y4eOHas TEXHUKA JAET BO3MOXHOCTbH ONMEPATUBHOIO KOHTPOJS 3HAHWH

ydamuxcd nmocpeacrsaM BCTPOCHHOI'O 3JICKTPOHHO-JIOTHYCCKOI O YCTpOﬁCTBa;
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- PaGoune (moJiHbIE) KOMIUIEKTHI TPAHCIIOPTHBIX CPEACTB LIETUKOM WK UX Y3-
JIOB W arperaroB MOArOTOBICHHBIE sl COOpKU-pa3zdopku U AciicTByromue J[BC (¢ BO3-
MO>KHOCTBIO 3alyCKa U TMarHOCTUKK O€3 HAarpy3KH), YCTAHOBJIEHHBIC HAa CIELUAIBHBIX
MOCTaBKax (paMax) MO3BOJISIFOT OCBaWBaTh TEXHOJOTHIO TO M peMOHTHBIX PadOT BCE
pazHooOpasust aBTOMOOWJIBHONW TEXHUKH. DTO Ja00paToOpHOE 000PYJ0BAHUE OCOOEHHO
aKTyajeH ansi y4eOHBIX 3aBEACHHWN HayalbHOro M cpeanero odpasoBanus (HIIO m
CIIO) NOCKONBKY MO3BOJSET MPOBOJNTE MPAKTHYECKUE 3aHATUS AJII TOATOTOBKU Clie-
capel U TEXHOJIOTOB CEPBHCA JIETKOBBIX, TPY30BBIX H TOPOHO-CTPOUTEIBHBIX MAIIUH

[10].

)
g

Pucynok 15 — KoHCcTpyKusi aBTOMOOHIISE
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[TonpoOHas knaccupukanus yueOHbIX CTEHOB.
1) KoMIjieKTHBIE TPAHCTIOPTHBIE CPEACTRA:

Pazpesnbie uzaenus (komriektaeie TC).

PucyHnok 16 — [1laccu moMHONPUBOIHOTO aBTOMOOWIISL.

Crenapbl-TpeHaxkepsl (KoMiuiekTHbIE TC).

PucyHok 17 — Pa3zpe3noii rpy30Boii aBTOMOOWIIb - TPEHAKED

2) JIBurarenu BHyTPEHHETO CropaHus:
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Jlabopatopubie kommuiekcol J[IBC.

PucyHok 18 — ABTOMaTn3npoBaHHbIH JIA0OpATOPHBINA KOMIUIEKC «Pabouune npouece

OCH3MHOBBIX JBUTATENEH C MOTOP-TEHEPATOPHOMN HArPYKAKOLICH YCTAHOBKOW)
Onucanue:

JlaGoparopHbIii KOMIUJIEKC MPEACTABISAET COOOH OAHOLMIMHIPOBYIO OCH30-
TCHEPATOPHYIO YCTAHOBKY OCHAIICHHYIO YTHJIM3aTOPOM 3JIEKTPUUYECKON SHEPIUU, BbI-
pabarbiBacMOl reHeparopoM u ctoJia ynpaeienus ¢ [IK. J[Burarens o00pynoBaH cuc-
TEMOH NATUYMKOB, B TOM YUCJIE U TATYUKOM KPYTSIIErO MOMEHTA, TOIKIFOYCHHBIX YEPE3
koHTposiep k [1K B koTopoM Ha cnienmanbHoM [1O oCcyliecTBISETCS MOCTPOESHUE U aHa-
mu3 xapakrepuctuk [[BC

Cocmas:

* OCH3WHOBBIN OJHOIMIMHAPOBBII ABUTATEIb ¢ TOIMJIMBHBIM 0aKOM M HABECHBIM
000pyTI0BaHUEM

* IAHEJIb YIPABJICHHS CTEHIOM

* TEHEPATOP, BHIMOJHSIOMNNA (PYHKIINIO HArPY30YHOTO YCTPOUCTBA

* OJIOK HArpy3KH, SIBJISIFOIIUACS YTHJIU3AaTOPOM 3JIEKTPUUYECKON SHEPruu, BhIpa-
OaThIBACMON FEHEPATOPOM

* PEryJATOp BEIMYMHBI HArPy3KW Ha 0aze 1adoparopHOro aBToTpaHcdopmaropa
(JIATP);

* IEPCOHAIBHBIH KOMIBIOTEP C TPOTPAMMHBIM 00ECTIEUEHUEM

* MOOMJIBHAS pama

* TATYHAK Pa3psKEHHs BO BIYCKHOM TPyOOITPOBOE
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* TATYMK JABIEHUS OTPAOOTABIIMX ra30B B BBIMYCKHOM TPyOONPOBOE

* TATYUK TEMIIEPATYPbl CMA304YHOTO Maclia

* TATYUK TEMIIEPATypbl OTPaOOTABIINX T'a30B

* TATYUK TEMIIEPATYPhI CBEXKETO 3apsiia

* JATYMK MAcCOBOI'0 PACcX0/Ja BO3/yXa BO BIIYCKHOI cucteme

* OECKOHTAKTHBIA U3MEPUTEIL TEMIIEPATYPBI ACTANICH ABUraTesist (MMPOMETP)
* BECOBOE YCTPOMCTBO sl U3MEPEHHSI MACCOBOI0 pacxo1a TOIUINBA

* TATYUK YACTOTHI BPALICHHUS KOJIEHYATOTO Bala

. TeH3OMeTpI/I‘{eCKI/Iﬁ KOMILJIICKC MJIA U3MCPCHUA KPYTALICIO MOMCHTA Bajla J1BU-

rarcjs

* JATYNK MOJIOKEHUS APOCCETBHON 3aCITOHKHI
* IaTYUK TEMIIEPaTyphl BO3yXa OJIOKA HArPY3KU
* acnopT

* PYKOBOJICTBO MO AKCIUTyaTalluu

JlaGoparopusie crenast JIBC

PucyHok 19 — ABTOMaTH3MpoBaHHbIH JTa0opaTopHelid cTeHa «Paboure nmpouecchl OcH-
3UHOBBIX JBUTATEIICH BHYTPEHHETO CTOPAHUs C JIEKTPOHHBIM HATPY>KAKOIIUM YCTPOWA-

CTBOM»
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Onucanue

JlaGopaTopHblii CcT€H MNPEACTaBISET COOOW OTHOLWIMHIPOBYIO JU3EIIb-

TCHEPATOPHYIO YCTAHOBKY OCHAIEHHYIO YTHIIM3aTOPOM D3JICKTPUUECKON HSHEPTUH, BbI-

pabarbiBacMoOl renepaTopoMm U ctojia ynpasiaenus ¢ [1K. Jluzens o6opyaoBaH cucte-

MOH AAaTYUKOB, B TOM YHMCJIC U JATYUKOM KPYTALICTO MOMCHTA, HOAKIIOYCHHBIX HCPC3

koHTponep k 1K B kotopom Ha cneumansHoM [1O ocyiecTBisieTes: HOCTPOEHUE U aHa-

JIN3 XapPaKTCPUCTUK ABUIaTCIIA.

Cocmas:

* TA3EJBHBIA OTHOLMIMHAPOBBIA ABUTATEIb C TOIMIMBHBIM OAKOM U HABECHBIM

000pyA0BaHUEM

¢ [IAHCJIb YIIPAaBJICHUA CTCHAOM

* FEHEPATOP, BHIMOJHAIOMNANA (PYHKIIUIO HATPY304YHOTO YCTPOHCTBA

* OJIOK Harpy3KH, SIBJSFOIIUICS YTUIIM3ATOPOM SJIEKTPUUYECKOM SHEPTUH, BbIPa-

OaThIBACMOM FEHEPATOPOM

rarcjs

* PETYJATOP BEIMUMHBI HArPY3KU Ha 0a3e 1a00paTOpHOTO aBTOTpaHCcHhopMaTopa

(JIATP)

* IEPCOHAIBHBIA KOMIBIOTEP C TPOrPAMMHBIM 00ECIICUEHUEM,

* MOOWJIbHAS paMa

* TATYHK PA3PSHKCHHS BO BIYCKHOM TPyOOITPOBOJE

* TATYHK JABJIEHUS OTPAOOTABIIMX ra30B B BBIMTYCKHOM TPyOOMPOBOJE

* TATYUK TEMIIEPATYPbl CMA304YHOTO Maclia

* TATYUK TEMIIEPATyPbl OTPAOOTaBIIMX T'a30B

* TATYUK TEMIIEPATYPbl CBEXKETO 3apsia

* TATYMK MACCOBOT0 pacxoja BO3/1yXa BO BIIYCKHON CHCTEME

* OECKOHTAKTHBIA U3MEPUTEIb TEMIIEPATYPBI ACTANICH ABUraTesis (MMPOMETD)
* BECOBOE YCTPOMCTBO [UIsl U3MEPEHUSI MACCOBOIO PACX0/1a TOIIMBA

* JaT4YXK 4aCTOTEHI BPpAlICHWA KOJICHYATOI'O Balla

¢ TGHSOMeTpI/ILIeCKI/Iﬁ KOMILJIICKC IJI N3MCPCHUA KPYTALICIO MOMCHTA BaJla ABH-
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* TaTYUK IMOJIOKEHUS TOIUIUBHON PENKU

* IaTYUK TEMIIEPaTyphl BO3yXa OJIOKA HArPY3KU
* ITacropT

* PYKOBOACTBO IO JKCILTyaTalluu

Crenabl-TpeHaxepsl (cOopka-pazdopka) JIBC.

Pucynok 20 — Crena-tpenaxep «/Ipurarens 3UJI»

Onucanue:

CTeHIbI-TPEHAXEPHl NAHHOW JTUHEHKW TPEACTABISOT COOOM aBUTAaTenb C Ha-
BECHBIM O0OOPYJOBAaHMEM, YCTAHOBJICHHBIH HA CHECHHMAILHOM MOOWIBHOM KAaHTOBATEIIE.
JIBUrarens NOArOTOBIIEH I MHOTOKPATHOM COOPKU-pa30opku. CTEH YKOMILJIEKTOBAH
HEOOXOMMBIM HHCTPYMEHTOM.

Cocmas:

* JIBUTATENb JIETKOBOTO aBTOMOOWIIsSI B COOPE C HABECHBIM 000PY 1I0BAHUEM, 101
TOTOBJICHHBIN JJIsl MHOTOKPATHOM COOPKU-PA300PKH;

* KQHTOBATEb,

* HA0OP UHCTPYMEHTA JIJIsl TEXHUYECKOTO 0OCITy KMBaHUs, COOPKU-Pa300pKH
JIBUTATEIIS,

* U3MEPUTENBHBIA HUHCTPYMEHT,
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* acIopT;

* pyxoBoAcTBO 1o pemonty u TO JIBC.

Crenapl-mnanmetsl JIBC.

|

» &
:

.._,—"‘“'_"_f—’-__--. -

Pucynok 21 — Crena-nnanmer « CucreMa MuTaHus BO3JAyXOM U OTBOAA OTPa0OTaBIINX

ra3oB JU3Ciisa»

Cocmas:

KomOuHnpoBanHas pama (cranbHas OCHOBA, JIMLIEBAS MMAHENb - (paHepa ¢ HaKIie-
€HHOM Ha Hee MOJUIOKKON U3 MOoNUrpaduuecKoi MIEHKH ¢ IBETOrpaduyecKuM nu300pa-
JKEHUEM ), HatypasibHbie aetam U y3iael [IBC KAMA3J B pa3zpese (Bo3ayx03a00pHUK,
KOPITyC BO3AYIIHOTO (pUbTpa ¢ PUIBTPYIOIIMM 3JIEMEHTOM, PYKaB MOJABOAA BO3ayXa K
BO3yXOCOOpHUKY TypOOKOMIIpeccopa, TypOOKOMIIpECCOP, PyKaB OTBOJA BO3AyXa OT
BO3yXO0COOpHUKA TYPOOKOMIIPECCOPA K BIIYCKHOMY KOJUIEKTOPY, BIIYCKHOH KOJIJIEKTOP
C MOJOTPEBATENEM CBEXKETO 3apsa, BBIMTYCKHOM KOJUIEKTOP C YCTAHOBJICHHBIM HAa HEM
ra3ocOOpPHUKOM TypOOKOMIIPpECCOPA, PYKaB OTBOAA OTPAOOTABIIMX ra30B K TITYLIUTEIIO
1IyMa, OYMCTUTENb OTPA00TABIINX a30B, IIYLIUTENb IIYMa JBUTATENS ), METOANYECKHE
YKa3aHUsl, COACPKALIUE CICAYIOIMI nepeyeHb JadopaTopHbIX padoT 10 pacyery 3iie-
MEHTOB CUCTEM MUTAHUS BO3yXOM M OTBOJA OTPAOOTABILMX ra30B AU3EIISL:

1. OCcHOBBI pacuera 3J€MEHTOB CUCTEM MUTAHMs BO3AYyXOM M OTBOJAA OTpado-

TaBHIWX Ia30B U3 HWIMHAPOB AWU3CII,
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1.1. T'uapaBNMYECKUNA PACUET SIIEMEHTOB BITYCKHON CHCTEMBI,
1.2. I'mapaBaryeCcKuii pacyeT 3JIEMEHTOB BBITYCKHOW CUCTEMBI,
1.3. OCcHOBBI pacyeTa arperaroB ra30TypOMHHOTO HAAAYBA.

Paszpesnsbie arperarst J[BC.

Pucynok 22 — JIpurarenb n€peAHENPUBOHOIO aBTOMOOUIISl C HABECHBIM 000PYA0BaH M-

€M B cOOpE CO CIICIJIEHUEM U KOPOOKOM nepeaay (arperathl B pa3pese)

JIEMOHCTpAallMOHHBIM MAKET AOKEH OBbITh BBIMOJIHEH B BUAC Pa3pe3HON Ha-
NOJIBHOW KOHCTPYKIIMM, U JIOJKEH 00ECNEYUTh M3YUEHME IPYINON ydaluXcs Ha3HAYe-
HUE, COCTaB, 0COOCHHOCTH KOHCTPYKIIMM M NPUHIIMIL pabOThI CUJIOBOTO arperara Jierko-
BOI'0 aBTOMOOWJISL ¢ NEPEAHUM MPUBOJIOM BEAYIIMUX KOJIEC.

B cocraB arperara J0/OKHBI BXOAWTH. 8-MH KJIAMMAHHBIA MOPIIHEBON YETHIPEX-
TakTHbIA OeH3UHOBBIN nBUrateb (JIBC) ¢ BnpbeickoM O¢H3MHA BO BIyCKHON TpyOonpo-
BOJI, C HABECHBIM OOOPYAOBAHMEM M 3JIEKTPOOOOPYAOBAHUEM, MEXAHU3M CLEIUICHUS,
KOpoOKa MEPEMEHBI Mepeady U AJICKTPUUYECKU MEXaHU3M MPUBOAA KOJICHYATOro Bajia
JIBUTATENSl, UIMUTUPYIOIIUI ABUKEHUE €0 3JIEMEHTOB B X0/1¢ PaOOTHI.

[TogcraBka moJKHA OOECIEUUTH HANEKHYKO YCTAHOBKY arperara, yCcToH4H-
BOCTb, JOCTYN KO BCEM YaCTsIM arperara v BBINOJHEHA U3 CTAIbHOIrO NpoOKara ¢ JaKo-
KPaCOYHBIM MOKPBITUEM.

[Topsinok cOOpkM arperara J0JKEH COOTBETCTBOBATH KOHCTPYKIIMM YKA3aHHBIX
y3J10B U TPEOOBAHUSIM MNPEANPUATUSA-U3TOTOBUTENIS IBUTATENS, MEXAHU3MA CLECIUICHUS,

KOpOOKH MEpeMEHBI TIEPEAay U UCIOIh3YEMOTO TPAHCIIOPTHOTO CPENICTRA;
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I[eMOHCTpaHI/IOHHBIﬁ MAakKeET O0JIKEH OBITE MOCTPOCH € HUCTTOJIBL30BAHNEM CTAH-
JapTHOW KOMMOHEHTHOM 0asbl (JIBC, MexaHu3ma CUETUICHUs H KOPOOKH IEPEMEHBI T1e-
penay) CEpUHHO BBIMYCKAEMBIX JIETKOBBIX aBTOMOOWJEH. OTACHBHBIE 3JIEMEHTHI, BXO-
asimme B coctas arperara (JIBC, mexaHu3Mm cueniaeHus 1 kKopoOKa MepeMeHsI epenay),
JOJOKHBI OBITh TIOJTHOCTBIO WJIM YACTUYHO Pa3pe3aHbl uisi 00€CnEeYeHNs HATrISAHOCTH U
NOHUMAHUS 0OCOOCHHOCTEN WX KOHCTPYKUMHU. [lepeueHb 003aTENbHBIX B BBITOJHEHUIO
pa3pe3oB: OJIOK HUIMHAPOB (2 MUJIWHIPA), MACIISIHBIA KapTep (MOII0H), MACIIsIHbINA Ha-
COC, HACOC OXJIAKIAMICH >KUIKOCTH, TEPMOCTAT, MACISHBIA (WIBTP, BO3AYLIHBIN
(GUIbTP, BOYCKHOH KOJUIEKTOP, BBITYCKHOW KOJUIEKTOP, KPBINIKA KJIANAHOB, KapTep

CIEIUICHMS, KOPoOKa nmepeaay; Kopnyc Mexx KojaécHoro auddepennuana.

Pucynok 23 — JIpurarens nepeanenpuBogHoro apromoouns (DOHC, 16-ki1.) B cOope
CO CLIEMJIEHUEM M KOPOOKOI nepeiay (arperarsl B pa3pese) ¢ AEKTPOMEXAHUYECKUM

MIPUBOJIOM

JIEeMOHCTPALIMOHHBIA MAKET AOJDKEH ObITh BBINOJHEH B BHJE PAa3pE3HOH Ha-
NOJILHOM KOHCTPYKIMH, U JOJDKEH O0ECIEUNTh U3YyUYEHUE TPYIIONA yUYalluxcsl Ha3Have-
HUE, COCTaB, 0COOCHHOCTH KOHCTPYKIIMM M MPUHLMI PabOThl CUJIOBOTO arperara JIErko-
BOI0 aBTOMOOWMJISI ¢ NEPEIHUM MPUBOJOM BEAYIIMX KoJieC. B cocTaB arperara JOJKHBI
BXOJUTh. 16-TW KJIAMaHHBIA TMOPIIHEBON YETBIPEXTAKTHBIM OCH3WHOBBIA JBHUIaTellb
(ABC) ¢ BrnpeickoM O€H3MHA BO BIYCKHOM TPyOOMPOBO, C HABECHBIM 000PYI0BAaHHEM
1 3JIEKTPOOOOPYIOBAHNEM, MEXAHU3M CLEIUICHUS, KOPOOKA MEPEMEHEI MTEPEIAY U JJIEK-

TPUUYECKUI MEXAHHW3M MPHUBOJAA KOJEHYATOTO Bajia ABUTATEIS, MMUTHPYROIINHI JIBHXKE-
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HUE €ro 3JIEMEHTOB B X0A¢ padoThl. [loacTaBka no/mKHA 00ECIEUNTh HANEKHYIO yCTa-
HOBKY arperara, yCTOWYMBOCTb, JOCTYN KO BCEM YaCTSIM arperara W BBIMIOJHEHA W3
CTAJILHOTO MPOKAarTa C JIJAKOKPACOUYHbIM NOKPBITHEM. [lopsaaok cOOpkM arperata JOHKEH
COOTBETCTBOBATh KOHCTPYKLIMM YKa3aHHBIX Y3JI0OB W TPEOOBAHUSAM NPEIMPHSITHS-
W3FOTOBUTEIS ABUraTEIsl, MEXAaHU3MA CLCIUIEHUS, KOPOOKHA MEPEMEHBI TIEpeaay 1 uc-
NOJIb3YEMOT0 TPAHCIIOPTHOTO CPEACTBA; /JIeMOHCTPALIMOHHBIA MAKET AOJKEH OBbITh IMO-
CTPOEH € UCMOJIb30BAHUEM CTaHAAPTHOM KOMITOHEHTHOM Oa3bl (JIBC, MmexaHu3ma crier-
JIEHWsI U KOPOOKM MEPEMEHBI NEPEIAyY) CEPUHHO BBIMYCKAEMBIX JIETKOBBIX aBTOMOOH-
neil. OTaeNbHBIE AIEMEHTHI, BXOAAIME B cocTaB arperata (JIBC, MexaHu3m cuenneHus
¥ KOpPOoOKa MepeMEHbl Nepeiay), JOKHBI ObITh MOJIHOCTHIO WM YaCTUYHO Pa3pe3aHbl
U 00€CIeUeHUsT HArMIIAHOCTH U TMIOHUMAaHKsl 0COOCHHOCTEH MX KOHCTpykumu. [lepe-
YEHb 0053aTENbHBIX B BHITIOJHEHUIO PA3pe30B; OJIOK HUTUHAPOB (2 IUIMHAPA), MACTISI-
HBIA KapTep (MOAA0H), MACISIHBIA HACOC, HACOC OXJIAXKAAOWIEH >KUKOCTH, TEPMOCTAT,
MaCJISIHBIA (DPMIIBTP, BO3AYIIHBIN (DUIIBTP, BITYCKHOM KOJIJIEKTOP, BBITYCKHOM KOJUIEKTOP,
KPBILIKA KJIAMAHOB, KapTep CLCIJIEHUS, KOpPOOKa mepeaayd, KOPIyC MeEX KOJECHOTrO
middepenumana. s odecneyeHns BpalleHUsT KOJICHYATOrO Bajia C LEJIbI0 HATJISIHOM
UMUTALMKA PAOOTHI JBUTATENS NOJDKEH OBITh UCMOIB30BAH JIEKTPOMEXAHUYECKUH MPH-
BOJI, BKITFOUAIOIIMI: 3JIEKTPOJABUTATEND, PEAYKTOP W BJIEMEHTHI KPEIUICHUS K OEH3UHO-
BOMY JIBHTaTeNio M (W) pame arperara. [luranue 1eMOHCTPAIMOHHOTO MaKeTa JTOJIK-
HO UMETh BO3MOKHOCTh MOAKIIFOUYEHUS K KOHTYPY 3alIMTHOrO 3a3eMJIEHUs 1aboparo-
pun. BIok, 4yepe3 KOTOPbI OCYIIECTBISIETCS MUTAHUE CTEHAA OT TpeX(a3Ho#i ceTH ma-
Ooparopuu, MOJDKEH UMEThH BBIKIIFOUYATENb-KITFOY JUIsl TPEIOTBPALIECHUS HECAHKIIMOHU-
POBAaHHOM NOIaYM HANPSKEHUS HA JJaOOpaTopHbIid cTeH . biok 3aukcupoBan Ha mo-

ctaBke, BoioyiHeH U3 [1BX, rabaputsl, He Oosiee 500x500x400 mm.
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3) Tpancmuccus:

JlabopaTopHbIE KOMITJIEKCHI TPAHCMHUCCHSI.

Pucynok 24 — KOMIUIEKCHAs 3JICKTPOHHAS CUCTEMA YIIPABJICHUS TPAHCMUCCHEH TpaK-

Topa benapyce

JlaGopaTopHbIE CTEH 1Bl TPAHCMUCCHSI.

Pucynok 25 — « Tpancmuccus 3aIHEIPUBOTHOTO aBTOMOOUIIS
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CTeHBI-TPEHAXEPHI TPAHCMHCCHS.

PucyHok 26 — «Pazgarouynast kopoOka aBromo0uist Y A3»

Pucynok 27 — Crena-tpeHaxkep «KopoOka nepenau BA3 2101-07»

JlaboparopHbIil CTEHA-TPEHAKEP NPEAHA3HAYEH ISl NPOBEACHUS NPAKTUYECKUX
1 J1a0OPATOPHbIX padOT N0 U3YUYEHUIO KOHCTPYKLMU KOPOOOK NEpenay, NpUHLKANOB UX
()YHKIIMOHUPOBAHUSL U PEKUMOB padoThl, a TAOKE (POPMUPOBAHUIO MEPBOHAYAIIBHbBIX
HABBIKOB MO JMArHOCTUPOBAHUIO, TEXHUYECKOMY OOCTY>KUBAHUIO U PEMOHTY aBTOMO-

Owis B Kypcax «YCTpOHCTBO aBTOMOOMJILHON TEXHUKIY, « DKCIUTyaTalust aBTOMOOWITb-
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HOW TeXHUKW», «KOHCTPYKIMs M pacyeT aBTOMOOMJIBHOM TEXHHKHW», «TeXHHUYeCcKas
AKCITyaTanust 1 pPEMOHT aBTOMOOWIIS.

CTeH TOJDKEH MPEACTaBIATh COOOH KAaHTOBATEb C YCTAHOBIEHHOW HA HEM TIsi-
TUCTYNEHYATOH KOPOOKOW mepenay yCTaHABIMBACMON HA CEPUWHO BBITYCKAEMBIC aB-
TomoOmm Mapku BA3 3agaenpuBoaHOro cemeiictea. CTEHA NOJDKEH ObITh PEIHA3HA-
YEH U1 U3YUYEHUS TTOCIIEIOBATEILHOCTH Mpolecca COOPKU-pa3z0opKu KOPOOKH mepeaay,
YCTPOICTBA M MPHHLIMIIA ACHCTBHAS KOPOOKK NEPENay U NO3BOJIATE OOYUUTh OOCTYKH-
BaHUIO U PEMOHTY KOPOOKM mepeaay.

KopoOka nepenay nomkHa OBITh TMOArOTOBIIEHA i MHOTOKPATHOH COOpKH-
pa30opKH.

Cocmas:

* MEXAHWYECKAsl, MATUCTYNIEHYATasA, IByXBaJbHAs KOPOOKaA Mepeaad ¢ CUHXPO-
HU3aTOPaMU Ha BCEX MEpeAavax NEPEIHErO X0/1a, ¢ HHTErPUPOBAHHBIM PbIYaroM Inepe-
KJITIIOUEHHS Tiepenad 0e3 Maclia, yCTaHaB/IMBacMas Ha CEPUITHO BBIMTYCKAEMBIE aBTOMO-
Oounm Mmapku BA3 3a1HenpUBOAHOTO CEMEICTBA,

* HA0OP UHCTPYMEHTA JJIs COOPKU-Pa300PKH KOPOOKH nepeay:. Habop OTBEPTOK
C MJOCKUMHM M KPECTOOOPA3HBIMHM JIE3BHSIMHM TPEX OCHOBHBIX THIIOPA3MEPOB, HAOOD
POXKKOBBIX M HAKJIAAHBIX KIKOUEH TUHopasMep ¢ 5 mo 27 MM, HA0Op MIECTUTPAHHUKOB
tunopasmep ¢ 2 no 10 mm, HaOOp TOPLUEBBIX KIKOYEH TUTOpa3Mep oT 8 10 30 MM, BOPO-
TOK, KapJaH, MI0CKOryOLbl, MOJIOTOK TUHopasMep 1 Kr, 3yOWII0, HOK JUIsl CHATHUSL CTa-
PBIX MMPOKJIAJOK;

* KAHTOBATEIh MOOMIIHLHBIN.
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CTGHI[BI-HH&HH.IGTBI TPaHCMHUCCHAL.

Pucynok 28 — Crena-nnanmer CUEIICHUE JIETKOBOTO aBTOMOOWMIIS

PazpesHbie U3aenus TpaHCMHUCCHS.
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Pucynok 29 — KopoOka nepenay ¢ nemynbtammkatopom (KAMA3)
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4) XomoBas 4acTh:

JlabopaTopHbIE KOMIUIEKCHI XO/I0Basl YacThb.

PucyHnok 30 — YueOHblii 1abopaTopHslii Komiieke AMBS reomeTpun 0puriHaIbHOM

X0J10BOM Yactu jerkoporo asromoouis Opel Corsa B

JlaGopaTopHbIe CTEH Il XOJ0BAas 4acCTh.

Pucynok 31 — YueOnnbiii ctena FLB XomoBast yacte aBTOMOOMIISI ¢ CUCTEMOI PYJIEBOTO

VIIPABJICHHS U C TOPMO3HOM CHCTEMOM
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CTGHI[BI-TpeHa)KepBI X040Bas 4acCThb.

Pucynok 32 — Crena-tpeHaxkep «I1luHOMOHTa)KHBIE pa0OTHI JIETKOBBIX aBTOMOOUIEH )

CTGHI[BI-HJ'IaHIHeTBI X0a0Bas 4acCThb.
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PucyHnok 33 — Crena-mnanuiet «[ mapaBIMuecKkuii aMOpTU3aTop aBTOMOOIISD
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Pazpesnble u3aenus Xxoa0Bas 4acTh

Pucynox 34 — Ilepeansis NoaBeCKa 3aAHENPUBOIHOTO aBTOMOOWISI B COOPE C PYJIEBBIM

¥ TOPMO3HBIMU MEXAHU3MAMHU
5) TopMmo3HOE yrpaBicHHUE:

JIaboparopHble KOMIJIEKCH TOPMO3HOE YIIPABIEHHUE

\?

Pucynok 35 — JIC «Komnpeccop aBToMOOMIIS ¢ MHEBMATUYECKUM MPUBOJAOM TOPMO-

30B»
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JIaGopaTopHbIe CTEH B TOPMO3HOE yTTPaBICHHE

Pucynoxk 36 — JIC «['mapaBnuueckas TOpMo3Has cuctema apromoouist [Vy
6) PynieBoe ynpasiicHue:

CTeHABI-TPEHAXKEPHI PYJIEBOE YIIPABICHUE

PucyHok 37 — Peeunslii pyneBoi mexanusm ¢ ['YP
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JlaGopaTropHBIE CTEHBI PYJIEBOE YIPARIEHHUE

PucyHok 38 — PynieBoe ynpaBiieHHE TPAKTOPA C TUAPOYCUIATENIEM UHTErPATIBHOTO TUIIA

HTII-15.39.1.
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CT@HI[BI-HJ'I&HIH@TBI PYJICBOC YIIPABIICHHUC

PYJEBOE YIIPARJAEHHE
NEPEJAHREA HO/JABECKA

Pucynok 39 — CteHa ¢ KOMILJIEKTOM JCTAICH MEPEIHEH MOIBECKHA U PYJICBOTO yIIPaB-

nenus kar. "'B"

Pazpe3Hble 31eMEHTHI PyJIEBOE YIPABICHUE

Pucynoxk 40 — Pa3zpesnsie anemenTsl. PyneBoil Mexanusm tpaktopa MT3
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2. TIPOEKTUPOYHBIN PACUET

2.1. PacueT pyKOATKH eI TOpMO3a

Paboune TOpMO3HBIE MEXAHU3MbI IPUBOISTCS B ACHCTBHSI PYKOH, 4epe3 pyKo-
ATh, YCTAHOBJIEHHYIO HA IITATHOW TOPMO3HON meaanu. COrflacCHO TUTMEHUYECKUM KPH-
TEPUSIM OLICHKH M KJjlacCU(PUMKALKs YCJAOBUIM TPyAa N0 N0Ka3aTesiM BPEIHOCTH U OI1ac-
HOCTH (PAaKTOPOB [POMU3BOJICTBEHHOW CPEllbl, TSHKECTH W HANPSHKEHHOCTH TPYIOBOTO
nporuecca [9] nonyctumoe ycunre padoTHUKA 0IHOHM pykoii coctaeiset 490 H, cneno-
BATEIIbHO, YCUIIME HA PYKOATKE /7 HE JOJDKHO npeBbimars 490 H.

Yceuine, KOTopoe HE0OXOAUMO MPHJIOKUATE K PYKOSATKE [yl NIPUBEACHUS pado-

YUX TOPMO3HBIX MEXAHU3MOB B JICHCTBHE (PUCYHOK 4 1) OnpeaenuTcs Kakx:
Pl
ey (1)
rae P — ycuiane Ha ITOKE MOPIIHS IIIaBHOTO TOPMO3HOTO LIAJIMHAPA,
[ — e4o NPWIOKEHUST YCUITUSL OT IITOKA MOPUIHS TJIaBHOTO TOPMO3HOTO -

JIMHJIpa K TOPMO3HOM nenamu, cocTaBisiet 0,2 m;

L. — nniHa pyKOSATKMU.

Pucynok 41 — Cxema ycuiivst pblyara Ha TOpMO3HON MEXAHU3M

Orcroza, onpeneaum JUIMHY pblyara HEOOXOIUMYIO JUIsl YAOBJIETBOPEHUS HOP-

MaTHBaM TSKECTH TPYJOBOTO mpoiiecca paboTHHKA:

p-l
Lz 2)
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Onpenenum yCUJIME HA IITOKE MOPIIHS NTABHOTO TOPMO3HOrO nyimMHapa. Mo-
MEHT B TOPMO3HOM MEXaHu3Me My 1o abCOFOTHON BEIMUMHE PAaBEH TOPMO3HOMY MO-
MEHTY Ha KoJiece M,, KOTOPBIi, B CBOKO 0YEPEb, OMPEACIACTCS CICAYIOMUM 00pa3oM:

My =Rz @, (3)

rae M; — TOpMO3HOM MOMEHT HA 3aHEH OCH; R, — HOPMAJIbHBIC PEAKLIMU JOPOTrU, AEH-
CTBYIOIIME HA 3aHEMN OCH,

@ — KO3(PPULMEHT CUETUICHUS.

BennunHbel HOpMalTbHBIX PEAKLMl IPU TOPMOKEHUH ONIPEAEIIAIOTCS U3 BBIPA-

JKCHUM:
— Mgda .a
R, =728 [b+hy -2, @)
r7e m, —Macca aBTOMOOMIIS,
a, — 3aMeJICHAE aBTOMOOMIIA,
a, b, h, — KOOpIUHATHI LIEHTPA MACCH ABTOMOOMIIA;

L — 6a3za aBToMOOUIA.

Takum 00pa3om, MoTydaem:

__ 915981

R, =
z 1,505

(o 752 + 0,56 - E) = 6858,8 H.

M, = 6858,8-0,7-0,28 = 1344,3 H-wm;
JUT IUCKOBBIX TOPMO3HBIX MEXAHU3MOB TOPMO3HOH MOMEHT My onpeaensercs
3aBHCHUMOCTBIO:
Mp=2-Pp 1y, (5)
rae m — ko3 uuueHT Tpenus (pacuetHblii m=0,35);
Fep — CPEIHUH PAIdyC NPUIIOKEHHUS CUIIbL ) K HaKnmanke (r,, = 0,1025 m).

HpI/IBOI[HaH CHJIa Ha TOPMO3HLIX MCXaHHU3Max OIPCACIIACTCA U3 BbIPKCHUA !

Myq

Py = ———— (6)

22Uy
P _ 1344,3
172.2.0,35-0,1025

Haiinem naeneHre B MaruCTpajid THAPABINYECKOTO TPUBOA P, KOTOPOE HY>KHO

= 9368 H;

co3aarb 1A HPUBCACHHUA TOPMO3HOI'0O MCXaHHU3Ma B I[GI\/IICTBI/IG, KaK:
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Py
. 20
T Tpy

p= (7)

TIIE Ty — Paauyc paboyero HUIMHIPA.

JlaBnenue B Topmo3HO# cucteme (7):

9368

p

OnpeaenuM yCUIME Ha MITOKE (TOJIKATENE) MOPUIHS [TIABHOTO TOPMO3HOTO 11H-
JMHJIpA:

_ mdEp
=

: (8)
re d, — AMaMeTP MIaBHOTO TOPMO3HOTO HUInHApa, d,. = 19 MMm;
/) — K.ILJ. TUAPABIAYECKOTO NpuBoaa, #=0,95;

Paccunraem ycuire Ha ITOKE NOPUIHS TJIABHOTO TOPMO3HOTO HujmHapa (8):

_m 0,0192 - 5,35 10°

4092 = 1648 H

Haiinem nnuHy pykosTkd negaam Topmo3sa (2):

1648x0,2

L=
490

= 0,61 M.

[Tpumem muny pykositu 0,65 M.

2.2. Pacuet u moa0dop AJIEKTPOABUraTeNsl MPUBOIA KoJiec aBToMOOMII Nissan
Juke.
[Toabop 2AEKTPOABUTATENS OCYLIECTRISETCS MO BHIXOAHONH MOUIHOCTH M Yac-
TOTE 000POTOB ANEKTpoABUraTens. /i Toro, 4roObl Kojieca CTEHAA MPeKpaliail Bpa-
[IaThCS MPU BO3ACHCTBUM HA TOPMO3HYIO PYKOSITh, MOMEHT CO3[1aBAEMBbIil AJIEKTPOIBU-
rarejyieM He JO/DKEH MPEBbIIATh TOPMO3HON MOMEHT Ha KOJIecax.

Onpenenum TpedyeMyI0 MOIIHOCTb 3J€KTPOABUIaTENS:

__ Mgnu
AB " 9549 °

Bt (8

rae M; - MOMEHT nipu TOpMOkeHnH Konec M=1344 H-m; (3)

u-— 06mee NnepeaarovHoC OTHOMICHUC TPAHCMHUCCHHU
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N - YaCTOTa BPALECHUS KOJIEC, Jis oOecneueHus 6e3omnacHoi padoTel mpumem 90

00/MUH;

Orcroaa,

_ 1344:90-3,364-4,214
AB 9549

P =180 Br;

BeimomHuM noadop snekTpoasurarens no MmomHoctu Py, =0,18 kBt n yacrore

BpateHus n-u=1300 06/mMuH. BeiOupaem acuHXpOHHBIN aniekTpoasuraresns AUP 56 B4

¢ momHOoCcThI0 0,18 kBT 1 wactoroi Bpamienust 1350 06/mMuH. BHeHWH BUT 3JIEKTPO-

JBUTATENS M €0 XapaKTEPUCTHK MPUBEIEHBI HA pUCYHKE 42 1 B Tabnuue 1.[8]

PucyHok 42 — DnexTpoaBurarens o0MENPOMBILIICHHBINH acCHHXPOHHBIH ANP56B4

Tabnuna 1 — Texuuueckue Xxapakrepuctuku snexrpoasurareis AP 56 B4

DJIEKTPO/IBUrA- Morr- O06/mun | Tok | KIIJI Bricora ot Imyck | Mac-
TEIb HOCTb H npu , Lentpa / ca, Kr
380B | % |Ba1&AO THOM
A OCHOBa-
’ Hus (MM)
AUP 56B4 0,18 kBt 1350 0,7 60 56 4.0 3,8

3. PACYET ITPOYHOCTHU CTEHJA

3.1. PacueT pambl y4eOHOr0 CT€H/1a HA TPOYHOCTh

HcexoHas KOHCTPYKIMst paMbl y4EOHOI0 CTEH/1a HAa IPOYHOCTD [PEICTABIIEHA

Ha pUCYHKe 43
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Pucynok 43 — Pama crenna

PacueT nanHO#i KOHCTPYKIIMKA HOCUT MPUOIM>KEHHBINA XapakTep, MOCKOJIbKY

TOYHBIX JAaHHBIX O PA3BCCOBKC M ICOMCTPHUYCCKHUX ITapaMCTpax 2JICMCHTOB 3aJIHEH MO -

BeckH aBToMoOmIst Nissan Juke oTcyTcTBYIOT. PacueT mpon3BOAUTCS B KOHEUHO-

aneMeHTHOM makete AnsysWorkbench.

3.1.1 Ucxonnrle nanHbBIe

B tabnune 2 npeacraBieHbl MCXOIHBIE JAHHBIE JJTs pacyeTa Ha MPOYHOCTh pa-

MBI TOPMO3HOI'O CTCH/A.

Tabnuia 2 - UCXOAHbIE JAHHKIE

Ham | Zvcm Llama

HaszBanue napamerpa 3Ha4veHue napamerpa
Macca koneca, m, KU 20
Macca nonepeyHoro peivara, m,,,,., K 4
Macca npoAoibLHOro peyara, m,,,,,, K- 10
Macca noapamuuka, m,,,,, Kr, 12
Macca peryKTopa 3aHero MoCTa, m,,,,,,, (Kr) 17
Macca snekrpoasurarens ,m,,,,, (Kr) 8
icm




OxouHuanue TadbanIls 2

Ha3Banue napamerpa

3HaveHune mapamerpa

Macca npuBo0B ¢ TOPMO3aMH, m,,,,, (KI) 17
JlnameTp npyTKa NpPy>KUHBIL, d , (MM) 12
Monayiib caBura Marepuana npy>xuHel, G, 82000
(Mlla)

JluameTp npy>kuHbl, D, (MM) 121,5
KonnyecTBo paboumx BUTKOB, #,,, 5
[TomxaTue Npy>KUHBL, Ax (MM ) 15
YTO0JI OTKIIOHEHUS IPOAOJIBHOIO pblyara ot ro- 15
pu3oHTaNIH, £ (rpan)

MoMeHT 3aTsiKku O0NTOB, M (H - v ) 150
Marepuan pamsl 0o12C
[Tpenen Tekyuect, o, (Mlla) 345
[Tpenen npounocty, o, (Mlla) 490

3.1.2 3akpenneHne KOHCTPYKLMH

Ha HauaiibHOM 3Tare onpeaeauMes ¢ 3aKpPeryieHUEM TaHHON KOHCTpyKiuu. Ha

puCyHKE 44, IpeICTaBIeH BU PaMBbl CBEPXY, HA KOTOPOM MOKA3aHbl TOYKH 3aKPETIe-

HUSI KOHCTPYKIIUH.

Pucynok 44 — Bux pambl CBEPXY M TOUKH 3AKPEIIICHUS

Ham | Zvcm Llama
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Pama cTOWT Ha YeThIpeX KOJecax-pojInKax, KOTOPhIE MOTYT OBITh 3aCTONOPEHBI.

CMoaenupyeM JaHHBIA cnoco0 3aKperiCHUs. 3apeTuM B Toukax 1, 2, 3, 4 nepemerie-

HUS 10 BCEM HAITPABJICHUAM, U Pa3pElIuM IMOBOPOTHI BOKPYT OCEH X, ¥, z. Ha pucynke 3

M0Ka3aH crnocod 3a1aHus 3aKpeniCHUM.

3.1.3 Onpenenenune Harpy30K Ha paMmy MCIBITATENIBHOTO CTEHIA

3anHror noaBecKy aBToMoOms Nissan Juke BMecTe ¢ 4aCTMYHON KOHCTPYKIIM-

€M CTeHIa MOKHO pa3aciinTh Ha CIICAYIOMNC KOHCTPYKTUBHLIC 3JICMCHTEL:

L.

2
3
4.
5
6
7

Koneco;

[Tonepeunsle poiyary (2 BEpXHUX U 2 HUKHHX );

[TpomoibHBIE ppIYary (MPaBbId U JIEBBIN ),

[ToapamHuK;

Penykrop 3agHero Mocra,

OJIEKTPOJIBUTATEb,

[TpuBonbI B cOOpE C TOPMO3HBIMH CYIIIIOPTAMHU M TUCKAMHU.

Kak mMo:xkHO YBUACTL, PA3ACJICHUC HA JJICMCHTBI KOHCTPYKHOHMM PaMbl CTCHIA

BecbMa rpyboe. Ha pucyHke 3 npeacraBiieHa 3aaHssi NoABecka aBToMoOmist Nissan

Juke ¢ TemM 3reMEHTaMU CTEHIA, KOTOPBIE UMEIOT MECTO OBITh B KOHCTPYKLIAW 3aHEH

NnOoABCCKH.

PucyHnok 45 — KoHCcTpykuust 3aaHel moaBeckn aBTomoOunst Nissan Juke

£
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Cxema noaBecku aBTOMOOUJIS AJis1 onpeacaCHUA CUCTEMbL CHIIL, I[GﬁCTBYIOH.[HX

Ha HEE MPECTABIICHA HA PUCYHKE 46,

Ha pUCYHKe 47.

F

mApp

mal

F)
k

I;.-g;
R Fn.‘

m

PucyHok 46 — Cxema noaBECKA aBTOMOOMIISL C IPHJIOXKEHHBIMU HAa HEE CHJIaMU

TOYKM KpEIUIEHHsI OJABECKU HA paMe (TOYKH NPUJIOKEHUS CAJIbl) H300pAKEHbI

moiika amopmu-

E”P)’Jﬁ‘ 3amopa
- — E|
A
Fpuu Fma.'! Fmal

PucyHok 47 — Pama ¢ cunamu

£
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Cuna TSKeCTH 0T Kojleca, opaMHUKa, TPUBOAOB, MPOJOIbHBIX U MOMNEPEUHBIX
pbIUAroB, peAyKTopa U JIEKTPOJBUTATENIS, MPUJIOKEHHAS B TOUKE KPETJICHUS KoJieca

MIPUKJIAJIBIBAEM B TOUKE A 1 TOUKe B:

ano FmeK Fguz .
F,=(1-k)-F,=(-k)-(F,, + 20”+2-F - YRS N B QN 2 (°)

nonpuiy npue n m
D 2 2 p DY

'(1+k1); (10)

nonpui npue npyoic annppbz

ano FmeK F
F,=k-F =k-(F, + 20”+2-F e | Tome LB LR Y4

/
Ie k=—'— - OTHOLICHUE PACCTOSHUS MEXKIY OMOpPaMHu MOAPAMHHUKA B MPOIAOJIBHOM

bazad

HAMpaBJICHUHU K PACCTOSIHUIO OT MPABOM OMOPHI 10 MECTA KPEIJIeHUs Kojieca. B naHHOM

cliydae £ =0,643.

l}’l bl
k, =2 =0,571 - OTHOLICHHE PACCTOSIHUS OT LEHTPA TSHKECTH MPOAOIBHOTO
basd

pelyara 1o onopsl B.

F..=m,_-g - CHa TOKECTH KoJieca,

F ooy = M0, & = CHJIA TSODKECTH MOJPAMHUKA,;
ppn = Mg - & = CHJIA TSDKECTU MPOJOIBHOIO PhIYara;
ompess = Moyonpnn® & = CHJIA TSDKECTH MOMEPEYHOTO PhIYAra;
F ooy = My~ & = CAIIA TDKECTH PENYKTODA,
F,. =m,, -g - CUIA TSHKECTH JBUTATEIIS,
vows =My, € = CAJIA TSHKECTU NPUBOJIOB C TOPMO3HBIMU CYIIIOPTAMM M IUCKa-
MU,
F, e =C,,p - AX = CAJIA YIIPYTOCTH MPYIKHUHBI.

2KecTKOCTh MPY>KUHBI 3aBUCUT OT €€ AMaMeTpa D, TMaMeTpa NpyTKa d , JKeCT-

KOCTHBIX XaPAaKTEPUCTUK MaTepHana G ¥ KOJIMIECTBA PAOOUMX BUTKOB 7, .

_ G-d* 82-10°-.(12-107%)*
8-D*-n,, 8-(0,121)*-5

C =2,37-10* (H/m); (11)
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OnpenenuM CyMMapHYIO CHITY TSDKECTH I,

12-9,81

ano FmeK F
F =F + 20”+2-F e Zome L p 4 F =20-981+ +

nonper npue n
74 2 2 P PYHC

7. .
+2-4-9,81+l 9’81+8 281

+17-9,81+237-10* -15-10° =977,801(H).

Jlajiee HAXOAMM CHJIbI, IEHCTBYIOLIME B TPABOi TOUKE 0nopkl (onopa A):
F,=F,-1-k)-F,, .k =977801-(1-0,643)—98-0,571 = 293,215(H).

Cuna B onope B:

Fy=F,-k+F,, .- (1+k)=1076-10"-0,643+98-(1+0,571) = 782,587 (H).

3anuueM NPOEKLUMHA CHJIBL, AEHCTBYIOIIEH B TPOJOJIBHOM peruare. [Ipoeknus Ha

OChb X 3aIlIUIICTCA:

F.=F,+F,, .. sin(f)-cos(f). (12)

[Ipoekius cuitbl HA OCB

E, = (F, 4 Fyppp) - sin(f)? (13)

rac ,B - YIoJI OTKJIOHCHHA pPbIvara OT rOPU30HTAJIH.

HOI[CTaBJ'[HH INOJIYYCHHBIC U NCXOAHBLIC JAHHBIC I1OJIYYUM

F, =, +F,, .. sin(f)-cos(f) = (977,801 +98)- sin(15°) - cos(15°) = 268,95 (H);

F, =(F,+F,,..) sin(B)* =(977,801+98)-sin(15°)* = 72,065 (H).

Cuna >KeCTKOCTH MPY>KUHBI OblJIa BEIYMCIICHA PAHEE AJIsl OMPEACTIEHUS CUITBI FF, .
Onpenenum €¢ B UHAUBUYATBHOM MOPSIKE:

Fe =C-Ax=237-10"-15-10" =355,501 H;

IToMrUMO pacCMOTPEHHBIX BBILIE CUII, HA PaMy JEWCTBYET YCHIIUE CO CTOPOHBI

aMOPTHU3aTOPOB, KOTOPLIC YIIMPAKOTCA B CTOMKH Ha PHUCYHKC 5. Cuma COIIPOTHUBJICHHUA

aMmopTHU3aTOpa MPONOPIHHMOHATIEHA CKOPOCTH MEPEMEIICHUS IIITOKA
F;onp:ko'vn; (14)
rae k, - kKo3(QPUIHUECHT MPONOPIUOHAIBHOCTH,

vV = CKOPOCTDb IOTOKA,

n - II0Ka3aTcjib CTCIICHH.
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B nanHom ciyuyae mojaBecka HE MCMBITHIBAET KWHEMATHYECKOTO BO3OYKIAEHUS,
MO3TOMY CHJIA CONPOTHUBIICHHS PaBHA HYJHO. [10 3TO# puurHE 3Ty CHILy HE YUUTHIBAEM
B pacueTax.

Ha pucynke 48 npeacrasiena cucreMa Cuil, ISHCTBYIOIIAs HA paMy.

Pucynoxk 48 — Cunel, IEACTBYIOIIUE HA PAMy

Jist yMEHbBILIEHUS] BPEMEHM pacueTa MOJIENb pa3duBajiach Ha JOCTaTOYHO KPyI-

HOM CETKE.

PucyHnok 49 — CeTka, Ha KOTOPYIO pa3dMTa KOHCTPYKLIMS pambl
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[TpousBois pacueT B KOHEUHO-3JIEMEHTHOM makeTe AnsysWorkbench, monyya-

CM ITOJIC SKBUBAJICHTHBIX HaHpiDKeHI/If/'I.

: - I‘..‘ [
Tame: L
ZAHA2016 1510

= L0821eH Max
9.6106e?
ALE3e)
7,304t
allfel

A AT53e]
1,00Ted

2 40aTe2

. L1037
3.79946 Min

0000

oasn

Pucynok 50 — IoJie 5KBUBAJICHTHBIX HANPSLKEHUIA

Kak BuUJHO M3 puCyHKA &, SKBUBAJICHTHBIE HAIPSHKCHUSI HE [PEBBIMIAOT
108,2 Mlla. MakcuMyM TMOKa3aH B MECTE KPEIUICHHsI OMOPbl B moapaMHUKA K pame
CTEHJA. OTH HaNPSOKEHUSI BO3HUKAIOT B paiiOHE OTBEPCTUS, TJI€ TPOUCXOIUT OOJATOBOE
COCJAMHEHUE NOJAPAMHUKA C PaMOM CTEHJIA, IOCKOJbKY OTBEPCTUE BBICTYNAECT B POJIMU

KOHIIEHTPATOPA HALIPSYKEHUH.

omps '

LA
= LAl
RElhei

G

fiil

Pucynok 51 — HanpsiokeHust B paiiloHe KOHLEHTPATopa
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W3 pucyHKa BUIHO, YTO HANPSKEHUS BO3HUKAKOT HE OYEHBb OOJBIIME MO CPaB-
HEHUIO MPEACTOM TEKYYECTH JAHHOW cramu, npu Kod(pPUIHMEHTE 3amaca paBHBIM
[n]=2. Ha pucyHKke 8 BHIHO, YTO HANPSDKEHUS B APYTMX MECTAX PEAKO MPEBBILIAKOT

50MTIla. YcioBrue NPOYHOCTH B 3TOM Cy4dae MPEACTABISIECT COOOM

o <20 =[g]. (15)

[TpoBepUM, BBIIOTHAETCS JIM YCIOBUE MPOYHOCTH:

o =10821Mlla < E'—"i _[o]=28
n

=172,5MIa.

Kak BUIHO, YCJIOBUE MPOYHOCTH BBHIMOIHSIETCS.

JIaHHBIH pacyeT BBHIMOTHEH O€3 yueTa HAarpy3KH OT 3aTSKKH KOJECHBIX OOJTOB.
Bo BpeMst 3aTsbKkM KOJECHBIX OOJATOB HEOOXOAMMO MPUJIOXKHUTH COOTBETCTBYIOLIMIA
MOMCHT M .

CpenHsst InuHa TUHAMOMETPUYECKUX KItouel [, =0,4(M). 3HAUUT CUIIa, KO-
TOPYIO0 HEOOXOAMMO MPUIIOKUTh HA KOHIIE KJIr04a OyAeT paBHA

g =M 10 g0y (16)
0,4

KoY l

KoY >

Cuutbl , IEHCTBYOIIME HA ONOPbI A U B M3MEHATCS ¢ TOM CTOPOHBI Pambl, ¢ KO-

TOPO# 3aKpyUMBACTCS KOJECHBIH O0NT. MeCTO MPUIIOKEHUST CUIIBI TOKA3aHO HA PUCYH-

ke 4, kak Haubosee OMACHOE, MOCKOJIBKY B 3TOM CIIy4ac MMEET MECTO OBbITh, MAKCH-

MaJIbHBIA M3rMOAIIMA MOMEHT OTHOCHUTENIBHO OMOpbl A. BenwuwmHa cunbl F, W3Me-
HUTCS CIICAYIOIUM 00pa3oM:

F =1, = F ks (17)

l

bazd

=1,269 - OTHOILIEHUE PACCTOSHUS OT MECTa MPUIOKCHHS CHJIBI Ha
KJIFOYE JI0 LIEHTpa Macc Kojeca;

s =0,08(M) - pacCTOSTHUE OT KOJIECHOTO 0OMTa 10 LIEHTPa KOJIECa.

Benmnunna cunbl F, TakKe U3MEHUTCH :

Fo=F,+F,. -(+k). (18)
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Tenepps moacTaBUM HEOOXOAUMBIC 3HAUYCHUS B BhipakeHus (17) u (18) m mosny-

YUM NW3MCHCHHEIC 3HAUCHU S

F ,=F,—F,  -k,=293215-375-1,269=-182,661 H;
Fo=F,+F,, -(1+k,)=782587+375-(1+1269) =1,633-10° H;
HpOGKHI/II/I ﬂpOI[OHBHOﬁ CHJIBI B IPOAOJIBHOM pbIYarce BAOJIbL OCH X

F o= + s+ Fro) - sIN( ) - cos( B); (19)
7 BJOJIb OCH Y

F o= (F, +F, o+ Fo)-sin(B)°. (20)

HOI[CTaBI/IB BCC HGO6XOI[I/IMBI€ 3HAYCHUMA 11apaMCTpPOB, HaﬁI[GM CHJIbI

F = (F,+F, . +F, )-sin(f)-cos(f)= (977,801 +98+375)-sin(15°)-cos(15°) = 362, 7H
) . 2 : oN2
F,=(F,+F,, . +F, )-sin(8)?® = (977,801 +98+375)-sin(15°)> = 97,185H

HpI/IJ'IO)KI/IB [NOJIYUYCHHBIC CHJIbI K KOHCTPYKIHMH, CACIaCM pacucr B

AnsysWorkbench.

Equirailent Deasy
Tyme Eqakint fan-Sani Smos
(et Py

Tinie 1
SIS LR

AT 08 Man
AN At
Loddat
Linised
L3ll1=4
LI
T5070e?
$.7685e1
1800t
L7755 Min

Pucynok 52 —HanpsbxkeHHO-1e()OPMUPOBAHHOE COCTOSIHME PaMbl CTEHA C YUe-

TOM CHII 3aTSDKKH KOJICCHBIX O0NTOB

Camble OOJbIIME HANPSHKEHHWS] BO3HUKAKOT TAKXKE B paiioHe onopel B B mecte
OONTOBOTO KpEIUIeHNs MOAPAMHWAKA K paMe cTeHaa. |10 aHaliormm ¢ npeaplaymum ciy-
YaeM, OTBEPCTHE BBICTYNACT B POJM KOHLEHTpAaropa HanpsbkeHWid (pucyHok 53). Kak

BUJIHO U3 PUCYHKOB, CAMEIC OOoIbIIIE HaIIPpAKCHHUA B 30HC KOHLOCHTPALIMKW COCTABIIAIOT
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237Mlla. B nenoM no KOHCTPYKIMH HaNpspKeHUs peaxo npessimaror 80MIla. TIpose-
PUM, BBITIOJIHAETCS JIM YCIIOBHE MPOYHOCTH B 30HE KOHLEHTPALUU

O = 237,08(MIa) > E‘_ni “[o]=®
n

=172,5ml1a;

VYcnoBue NPOYHOCTH HE BBHIMONHAETCS. Camble OOJIBbIINE HAMPSHKCHUS, KaK YiKe
OBLJIO CKa3aHO, B 30HE KOHIICHTpauuu. OHU JIOKAJIBHBI U HE OXBATHIBAIOT BCETO CEye-
Hus. KpoMe TOro oHu ACMCTBYIOT JOCTATOYHO KPATKOBPEMEHHO, U MPU 3TOM HUX BIIHS-
HUE HUYTOXKHO. [0 3TOM npuurHE MOXKHO C JOCTATOYHOM YBEPEHHOCTBIO CKA3aTh, YTO

KOHCTPYKIMsl pad0TOCHOCOOHA.

237088 Max
2 1074e8
1.844e8
Lig00es
LILT1£8
109370
1.90287
520857
2,634

PucyHOK 53 — DKBHBAJICHTHBIE HANPSDKCHHS B 30HE KOHIICHTPALAH

3.2 Pacyer cBapHBIX IIBOB HA MPOYHOCTH

[TpoBeaeM pacueT CBapHBIX IIBOB, B KOTOPBIX, HA OCHOBE MPEAbIAYIICH TIaBbl
caMmble OoJibLIMe HampsbkeHusi. Ha pucynke 54 mpejicraBieHa pama ¢ MPOHYMEpPOBaH-

HBIMHA IIOTCHIHAJIBHO OIIAaCHBIMM CBAPHBIMHU IIBAMM.
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T Frjunvalene {yan-hluesh Trery
Lielit: P
Tinwe: 1
E3 06,2016 1740

jR X1 )
1 580eY
131713
LE53Tes
7,502 8e
= 105
153431
LTTS Min

PucyHok 54 — [10TEHIIMAIBHO ONACHBIE CBAPHBIE BB

CyTp pacueToB CBAapHBIX IIBOB HA MPOYHOCTH CBOAMTCS K MPOBEPKE YCIOBUMA

[NPOYHOCTH, KOTOPOC BBHIOJIIHACTCA WK HC BBEIIOJHACTCA B paCCMAaTpUBACMbBIX CBAPHBIX

mBax[buprep]. Hanbonee onmacHbIMU M3 MPEICTABICHHBIX HA PUCYHKE 12 MIBOB SIBJISI-

FOTCSI YIJIOBBIE TIBBI — MO HOMepaMu 1,4,5

[IoB Nel

JIaHHBIHM IOB CBS3BIBACT MEPEIHIOK OANKy KPETUICHUS MPOJ0JIBHBIX PhIYaroB ¢
BEPTUKAJIbHBIMU CTOMKAMK pambl. J[aHHBIM IOB SBASETCS YIIOBBIM. Bonpoc npoyHo-
CTH COCTOWT B TOM, IIOB KAKOTO Karera CIeAyeT caenarb. KareroMm cBapHOro mBa Ha-

3BIBAETCA CTOPOHA ceYeHus [Ba. Ha pucyHke 55 cXxeMarudHo nokasaH yriioBOH IIOB.

Pucynok 55 — Karer yriioBoro ¢sapHoro msa
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Hzrubaroniuii MOMEHT B TOUKE 1, MO IEHCTBUEM CHJTBI BAOJIb TPOJAOIBLHOTO

pbrdara COCTaBJIACT

MHS‘ZZ(F}’YI_'_FM +FIOZIO'~£).L9 (21)

npps
rae 1 =0,325(M) - JuIMHA y4acTka OaJK/ OT MECTa KPEIUICHUS MPOJOJIBHOTO pblyara J1o
miBa. JlaHHBIN Ciydaid MPOCT TEM, YTO OAITKy MOKHO pacCMaTpuBaTh KaK KOHCOJIBHYIO.

3Hast UCXOAHBIE JAHHBIC, BOCNOJIb3YeEMCs (popMyoii (21) Haiiiem u3rndaroniuii
MOMEHT B CBapHOM 1Be Nol

MH32 = (Fm + anppbm + F

© )L =(977,801+98+375)-0,325 = 471,51 ( H - m).
MOMEHT CONpPOTHUBJIEHUS U3TMOY CBAPHOIO I11BA BBIUUCISETCS CAEAYIOIIUM 00-
pazom

2
o _207kH

L =2 22)

>

rae k - KareT yrjloBOro IIBa;
H =0,056 - mupuHa 1IBA.
[Toacrapisist Bce HEOOXOAMMBIC 3HAYEHUS, HAXOIUM

2
o _207k-H

uea

=0,233-k-(0,056)> =7,317-10™* -k ;

[TockonbKy M3rub paccMarpuBacMoi OATKA MPOUCXOJUT B OCHOBHOM B ITJIOCKO-
CTH MCHBIIEH CTOPOHBI, TO HOPMAJIBHBIMM HANPSDKEHUSMU B BEPXHEH TOUKEe M3ruda
MOKHO TIpeHeOpeub. JlonycKaeMble HaNPsDKCHUsT MPU OOBIYHON CBApKE AJICKTPOJAMHU
paBHbl 0,6-[c],. JlomycKaeMble HANPSHKEHHUS NPH PACTHKEHUH, KAK YKE OBbLIO BBIACHE-

HO B MIPEIBIAYIICH TJIABE, PABHBI

[o]= 3;;5 =172,5Mlla)

CJIEZIOBATENILHO, IOMYCKACMbIE HAMPSHKEHUSI HA CPE3 B CBAPHOM IIBE OYyAyT paB-

HbI

[7], =0,6-[0]=0,6- 3;;5 =103,5(MIIa)

3 YCJI0BHA IPOYHOCTH HaMJeM BBIPAKCHUA JIA KaTCTa
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M, 471,51

i

T = <103,5-10°;

W 7317-10 -k

lifni

- 471,51
7317-10*-103,5-10°

=6,22-107 (M) ~ 6,2(mm)

Takum 00pazoM, B CBAPHOM IIIBE N0 T HOMepoM Nel, KaTeT JOHKEH ObITh HE Me-
HEe 6,2 MM.

[TIoB Ne 5

DTOT yIJI0OBOM MIOB HAXOAMUTCS B YIVIOBOM TOYKE (5) U COCIMHSECT TOPU3OHTANb-
HY10 OajJIKy paMbl C BEPTUKAJIbHOW CTOMKOM. M3rudaroimii MOMEHT B 3TOM MECTE Haii-
JIEM U3 CJIEYIOIIEN PACUYETHOM CXEMbL

Fp4=182,661 (H)

.‘:5;.:::0;5 -""{J
Fmp=1633(H) L=P.090)
[TTT]
\ 5
o )
\\‘-H. \ M=617 68X
N
.‘\__‘_1
T ,‘_‘\_\‘ Af=748 213(Ew
M=748 213(Hx( FrLT M

PrcyHok 56 — Dnropa n3rudaromero MOMeHTa

Dnropa U3rudarMEro MOMEHTA Oblla C YUETOM CHJI 3aTSHKKU KOJIECHBIX OO0JITOB.
BHu3y Moaemupyem 3a1eNKy, KOTopas 3aBeIOMO CAENIACT KOHCTPYKIUIO KECTUE U U3-

rudaronuii MOMEHT OyJeT BhIlIE. DTO AACT OMIMOKY B 3anac MpoYHOCTH. C y4E€TOM TO-
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0, 4YTO pa3Mepsl MPO(UIsl HE MEHSFOTCS BO BCEl paMe, MOMEHT COMPOTUBIICHUS U3THOY

W, OCTAHCTCS HNPCKHUM. Ilo anamorum ¢ npcabiaymum cCiaydacm HAWJIEM 3HAUCHUE

utea

mIBa Karera k u3 YCJI0BHA IPOYHOCTH

M, 748,213
7, =—%= ~——— <103,5-10°;

W, ~1317-10*-k

748,213 =9,88-107° (M) ~ 10(mm).

©7317-10*-103.5-10°

U3 pacyeToB BUJHO, UTO B TOUKE 5, HEOOXOIMMO JENIaTh CBAPHOM 1II0B KATETOM

He MeHee 10(mm).

IIToB Ne4
PaccmarpuBacmblili OB SIBJISIETCS , KAK M OPEABIAYIIME JBAa yIJIOBbIM. M3ru-

Oaroimii MOMEHT B TOUKe 4, (OHA ke onopa B), HaiineM U3 pacueTHONH CXEMBI

R2=549,37(H)
= o : e -~
R1=900,9691) Fps=182,661 (H)
1=002f)
=0362(x) leein=0.378(x)
VFus=1633)
M=326,151(Hy)
V=49 44(Hw)

T 4 3

PucyHok 57 — Onropa u3rudaroniero MOMeHTa

3Has u3rudarouIMii MOMEHT B TOYKE 4, ONPEEINM BEJIMUYMHY KareTa k. B pac-

YETHOM CXeMe, paccMarpuBaeMasi Hamu Oajika IAapHUPHO ONEPTA, NOCKOJIbKY peaibHasl
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KOHCTPYKIUSI UMEET MOAATIMBOCTD U 3aLIEMIIATE €€ C JBYX CTOPOH OYAET HEKOPPEKT-
HO. MOMEHT CONPOTHUBIIEHUS M3rHOY TaK K€ KaK M B IBYX MPEIBIAYIINX CIy4YasX PaBEH

2-0,7-k-H?
W — 2

it

=0,233-k-(0,056)* =7317-10* - k.

Jlanee U3 ycnoBus MPOYHOCTH ONPENETUM BEIMUMHY KaTeTa k

M 326,151

T, == ——— <103,5-10°;
Wy 1317107k
326,151

= 4307107 (m) ~ 4,3(2nm).

©7317-107*-103,5-10°

Kak BuaHO, TaHHBIA CBApHOM 1IOB HEOOXOAUMO cAeNaTh KateToM 4,3 (Mm).[12]
3.3 Pacyer pambl Ha YCTOMYHBOCTH

[Ton ycTOHUYMBOCTBIO paMbl OYJET MTOHUMATHCS CIIOCOOHOCTh HE OMPOKHIBIBATh-

CA BO BPCM: 3aTsDKKH KOJICCHBIX OONTOB. I[J'ISI 9TOr0 3almcM yCJIOBUC YCTOI\/JILII/IBOCTI/I

N N+1
M, <3 M, (23)
i=1 i=1
4YTO O3HA4YacT PABCHCTBO MOMCHTOB C odoux CTOPOH OT JIMHHUK OIPOKHUALIBA-
HUS.
Ha pucynke 58, npeacrasieH BUI paMbl CBEPXY U CHJIBL, KOTOPBIE BIIASIOT HA €€

YCTOﬁqHBOCTB M UX IUICYHU OTHOCHUTCJIBHO JIMHUK OIIPOKHUALIBAHWA.

JINHHS ONPOKHIBIBAHHUSA __

Pucynok 58 — Pama ¢ cunamu, BIMSFOUIMMA HA YCTOHYUBOCTh
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3anuiiem CYMMY MOMCHTOB , I[GI)'ICTBYIOHIHX BBIIIC JIMHUHA OIIPOKHUALIBAHUA

> M, =M +M,,,, (24)
ric M . ~ MOMCHT OT LICHTPa MacCC KOJICCA,
M, - MOMEHT OT KJIIOYa.
M, =m gl,; (25)

rae /°,,.=0,36(m)

M,=m, -g-I, =20-981-0,36 = 70,471(H - »)

M =M, 2

KoY o4 m >
rae /, =0303(m);

l, =0,747(m) - BBICOTA PaAMBl.

0,30
M‘K/IIOV:MK/UOV .Z—l = 150. ,3 3

NREE J0,303? +0,747°

Haitnem cymmy MOMEHTOB

= 56,382(H - M).

ZMZ. =M _+M,_, =70,471+56,382=126,853(H - m)

I[a.nee 3aluucM CyMmMy MOMCHTOB CHJL, JICKAIWX HUKC JIMHUK OIIPOKHUAbIBAHKU A

> M, =M, +M,

sue

rac M x - MOMCHT OT CHJIBI TAOKCCTH KOJICCA,

M

osue

- MOMCHT OT CHJIbI TADKCCTH PCAYKTOPA, ABHUI'aTCIIA.
M,=m -g-I, =20-981-1,104 = 216,318(H - a1).

M

osuz

=(m,,+m,,) g 1", =(17+8)-981-0,367 =89,915(H - ).

CyMMapHbIiA MOMEHT MOJIyYaeTCA

=216,318+89,915 =306,233(H - M)

osue

> M, =M +M

[TpoBepUM, BBIIOTHAETCS JIM YCIOBUE YCTOMYMBOCTH

N N+1
> M =126853(H - M), < > M, =306,233(H - m)

i=1 i=1
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Kak MOXHO yOeauThCs, YCIOBAE PABHOBECHUS BBHITIOJIHIECTCA. JTO 03HAYAET, YTO

KOHCTPYKIHA OCTAHCTCA B PAaBHOBCCHHU HAXKC IIPH JICHCTBUH yCUIMA 3aTAruBaHrd Ha

OJHOM H3 KOJIEC.
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3AKJITOYEHHUE

PazpaboTrana KOHCTpyKIMsl y4eOHOIO CTeHA. YUeOHbIA CTEH BKIIFOYAET B CEO0s
paMy Xo10BOM yacth aBToMOoOMIsA Nissan Juke BBIMONHEHHYIO U3 MPOPUIBLHBIX TPYO U
COCIMHEHHBIX MEXAY COOOW CBapHBIMU MIBaMH. OCYLIECTBIIEH PAcUeT U MOAOOP AJIEK-
TPOJABUTATENS MPUBOJA KOJIEC XOM0BOM vacTu aBromoOmis Nissan Juke. I[TponsBenen
pacueT pambl CTEHJA HA MPOYHOCTh, YCTOMYMBOCTh, PACYET CBAPHBIX IIBOB KOHCTPYK-
UK pambl. JlaHHBIA CTEH MO3BOJISIET TOATOTOBUTH CTYJAEHTOB K MPOXOKIACHHUIO yueO-
HOW MPAKTUKKU U JIy4lle 3aKPENUTh MOJYUYCHHBIE B PE3YJIBTATE HABBIKH.

Jlenast BBIBOJ, MO>KHO CKa3aTh, YTO BBIMOJHEHUAE YUEOHBIX PabOT W M3yUEHUE
KOHCTPYKIMM XOJOBOW 4YacTH aBTOMOOWJISI, TOMOXET CTYACHTAM HAYAJIbHBIX KYPCOB
kadenpsl «KAHAC) Mony4YnTh 0a30BbIE HABBIKH ABTOCJIECAPS IO PEMOHTY aBTOMOOHMIIEH.
OTO MO3BOJIAT CTYJAEHTaM MPOXOJWThH MPOU3BOACTBCHHYIO MPAKTUKY 0€3 KaKUX-JIM0O

CJIO’)KHOCTEH U MOCsIe OKOHYaHUs 00yUeHUs UMETh paboune Npogeccun aBTOMEXaHUKA.
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