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Meroauueckue ykasaHUs I8 TOpakTHUecKUX 3aHATud no gucuumuimHe «MJIK.03.03  TroHuHTr
aBTOMOOMIICH » cocTaBieHbl B cooTBeTCTBUU ¢ TpeboBaHussMu PI'OC CIIO k moaroToBke BBITyCKA IS
NOJTy4YeHUs KBaJu(pUKAUK - creuuanucT. I[IpeaHasHadyeHbl A CTYACHTOB, OOydYaroIUXcs IO
cnenuanbHocT:  23.02.07 TexHuuyeckoe OOCITyKMBAaHHE U PEMOHT JBUTATeleil, CUCTEM M arperatoB
aBTOMOOMIICH.



IMosicuuTeabLHAA 3aNIHCKA

Meroanueckue ykazaHusl MpeJHA3HAYEHbI IS MPOBEACHUS MpakThuueckux 3anaruii nmo MJIK.03.03
Troruar aBTomMoOmieit » B cootrBeTcTBUU ¢ ®PI'OC mo crermmanbaoct CITO 23.02.07 «TexHuueckoe
00CITyKUBAaHUE M PEMOHT JBUTATENCH, CUCTEM U arperaroB aBTOMOOMIICH

[TpakTHueckas paboTa BKIIOYACT:

®  BBOJHBII TEOPETHYECCKUIT MaTepHa,

e [OJpOOHOE OMHCAaHUE TPOBECHHUS

®  33JIaHKs U BOIPOCHI JJIsi CAMOKOHTPOJIS.

[IpakTuyeckas paboTa Kak BUJ y4eOHOIO 3aHATUS JOJDKHA ITPOBOAUTHCS B CIIELUAIBHO 000PYAOBaHHBIX
y4eOHBIX MacTepckux. Dopmbl OpraHU3alUU CTYJEHTOB Ha MpPaKTHYECKHX paldoTax: IpynmoBas H
VHIUBHUyaJIbHAS.

[Tpu rpynmoBoii hopMe opraHu3aIiy 3aHATUI OJHA U Ta K€ padoTa BBHIMOTHAETCS IpymamMu 1o 2 - 3
YeJI0BEKA.

[Ipn nHaMBUAYaNbHON (OpME OpraHU3alUyU 3aHATHH KaKIbld CTYAEHT BBINOIHIET UHANBUAYAIbHOE
3aJlaHue.

Jlis TOATOTOBKM K TPOBENCHUIO MPAKTHYECKHX pPadOT pexkomeHayeTcs wucnonb3oBath LOPHI,
MO3BOJISIONINE MOJICTUPOBATh WM BU3YAJTU3UPOBATH KaKHE-IMOO TEXHOJOTHMUECKHUE MPOIECCh, KOTOPhIE
3aTPyIHUTENBHO WM HEBO3MOKHO BOCIIPOM3BECTH B yueOHOM J1a00paTopun WM Kilacce.

BrimonHeHnuto mpakTUYeCKUX pabOT MpEAIIeCTBYET TNpOBEpKa 3HAHUM OO0ydarImmxcs, HX
TEOPETUYECKOW TOTOBHOCTH K BBIMIOJIHEHUIO 3aJaHUs, KOTOPYIO IIeIeCOO00pa3HO COIMPOBOXKAAThH
nemoHctpamueir [[OPoB (mHpOpMAIMOHHBIX MOJyJEH) OTHOCSAIIUXCS K COOTBETCTBYIOIIEMY pa3Jeiy
MJIK.



IIpakTHyeckas padora Ne 1
Tema 1. TronuHr Kak cdepa yciayr.
Oxka3zaHue ycJayr B cucTeMe aBToCepBHCa

Cuctema aBTOCEpBHCA 3aHUMAETCS HE TOJIBKO TEXHUUECKUM 0OCTYKHUBAHUEM H PEMOHTOM
aBTOMOOWIIEH. B 11enom cucrema aBrocepBHca BKIHOYAET B ¢e€0sl MATh ABTOHOMHBIX ITOJICUCTEM:

— TOPrOBIIIO;

— obecrnieueHrne TEXHUYECKOM IKCILTyaTaluy;

— CTaHIIUU TEXHUYECKOTo oOcmykuBaHust aBromoomierr (CTOA);

— TIOHUHT U 10000py10BaHNe (TEXHUYECKUM TIOHUHT) aBTOMOOMIIEH;

— aBTOTYPHU3M.

Kaxxnas moacucremMa COCTOUT U3 HECKOJIBKHUX CEKTOPOB.

Toprosis

Ora mnojcucTeMa IpeJHa3HayeHa JUId  yJOBJIETBOPEHMsS] IOTPEOHOCTEH HAcelIeHHs 10
npruoOPETEHUIO AaBTOMOOHIICH, aBTOMOOMIIBHBIX aKCECCyapoB U 3alIaCHBIX YaCTeH, KOTOPbIe HEOOXOAUMBI
W nist Tionnara. OHa BKIIFOYAET B ce0s TPU CEKTOpa:

1. CexTop npo1a)ku aBTOMOOUIIEH.

2. CexTop npoJia’ku 3allacHbIX YaCTE U aKCECCYapOB.

3. [Ipokat aBTOMOOHIIEH.

CexkTop mnpoaaxk asromoOmJieil. OH 3aHUMaETCs TOProBIECH KOMUCCHOHHBIMM W HOBBIMHU
aBToMOOMIAMU. [IpHu npojaske KOMUCCHOHHBIX aBTOMOOMJICH MTpoaBell, Kak IpaBuio, HU 3a 4TO HE OTBe-
YyaeT U HUKAaKOM OTBETCTBEHHOCTU He HeceT. [Ipomaka HOBBIX aBTOMOOMIIEH KECTKO peraaMeHTHpYyeTcs
3aKOHOM M NpPEIyCMAaTpPUBAET IOJIHYI0 OTBETCTBEHHOCTb NPOJAABIA IEpe]l MOKyHaTesleM 3a KaueCTBO
PO/1aBa€MOro aBTOMOOMIIS.

CymiecTByeT JBE OCHOBHBIE CXEMbl OpPTraHU3aI[MM TOPrOBIM HOBBIMH AaBTOMOOWISIMH — uepes
MOCPEAHUKOB U CAMOCTOSITENILHO 3aBO/IOM-

U3FOTOBUTEJIEM. 3aBOJIbI-U3TOTOBUTEIN CTPEMATCS CO3[aTh EAUHYIO CHCTEMY aBTOCEpBHCA,
KOoTOpasi 00ecreynT KOHKYPEHTOCIIOCOOHOCTh Ha pbiHKe. HOo OHUM He Bcerna pacnonaraioT J0CTaTOYHBIMU
CBOOOAHBIMU CpeiacTBaMu s pa3BuTusi cet asrocanioHoB M CTOA. IlostomMy aBTOCEpBUC
OCYLIECTBJISIETCS MUMU 4Y€pE3 AUCTPUOBIOTEPOB WIIM IKCKIIO3UBHBIX JWJIEPOB HA JTIOTOBOPHOM OCHOBE.
Hwmeet MecTo pa3BUTHE U HE3aBUCUMBIX aBTOCAJIOHOB.

OcHoBHast 707 MpOJaX NPHUHAJICKUT TUCTPUOBIOTEpaM, KOTOpbIE 00JIaJal0T MPEUMYLIECTBEHHBIM
IpaBOM MPHOOPETATh U MPOJIaBaTh 000PyAOBaHHE, TEXHUUECKHNE HOBUHKH, IPOrPAaMMHOE KOMITBIOTEPHOE
o0ecrnievyeHue.

OHM k€ OCYIIECTBIISIFOT MPEANPOAAKHYIO MOATOTOBKY aBTOMOOWIEH (IpeANnpOoJaKHbIA TIOHUHT).
Pabota o npennpoaaxxHOMy TIOHUHTY ITPOU3BOAUTCS 3a CYET 3aBO/Ia-M3TOTOBUTEIIS.

CexTop npoaax 3am4yacreil H aKceccyaposB.

C pa3BHUTHEM CEPBUCHBIX YCIYT, U B YaCTHOCTH TIOHHHTA, TTOSIBHJINCH Mara3uHEI

W TOProBbI€ LIEHTPHI, B KOTOPBIX MPECTABICH BeChbMa HIMPOKHH aCCOPTUMEHT aBTOMOOWIBHBIX JeTajeH
U aKceccyapoB: a’poAMHAMHUYECKHe OOBECHI, UEXJIbl 3alMacHOro KoJjieca, KamloThbl, BO3/1yX03a00pHUKU
KaroToB, e(JIEKTOPHI KallOTOB, KEHI'YPATHUKH, PACIIMPUTEIN KPbUIbEB, KO3BIPHKHU, MOJICBETKH IHUIIA
aBTOMOOMIIAA, Ne(IeKTOPhl OKOH, TIOPOTH, PELIETKH pajJuaTopa, CIOWJIephl, MeXaHudeckas 3aumra Qap,
dapkonbl (cuenmHble YCTpoiicTBa), mepenHue Qapbl, MPOTUBOTYMaHHble (apbl, 3aaHKUE (OHAPH,
aBTOMOOWJIbHbIE KOBpPUKM, HAaKJIaJKH TMeJanei, CHOPTUBHBIE pYyJeBble Koljeca, CIIOPTUBHBIE
aHATOMMYECKUE CHUJCHBS, MIyIIUTENH, BO3AYIIHbIE (MIBTPHI HU3-KOTO CONPOTUBIICHUS, BITYCKHBIC W
BBIITYCKHBIE CHCTEMBI, BITyCKHBIC BBIITYCKHBIE KOJUIEKTOPHI, MPSMOTOYHBIC TIIYIIMTENN , HAKIAIKA Ha
[ITYIIUTEH, TPOBOAA CUCTEMBI 3a)KUTAaHUs, KOMILICKTH! (DPUKIIMOHHBIX CLEIUICHUH, MaHeIn MpUuOopoB,
CHWJIMKOHOBBIE UIUIAHTH, TEPMOU3OJISIIMS JIBUTATeNs, KapOOpaTOphl, TOIJIMBHBIE HACOCHI BBICOKOTO
JaBJIeHUs], TypOOHArHEeTaTeIn 1 MHOTO€ JAPYTOE.
KauyecTBo aBTOMOOWIS M €ro HaJeXHOCTh Ha TPHU UYETBEPTH 3aBHCAT OT KadecTBa JETallei, y3JIOB U
arperaTroB, KOTOPBIMH OH KOMIUIeKTyeTcsi. Ho ecinm 3amacHple 4acTH M3rOTOBJISIOT aBTOMOOHJIBHBIE 3aBOJIbI,
TO KOMINICKTYIOIIXE MPOU3BOJAAT CaMbIC PA3HBIC MIPEANPUATHA, BIUIOTh 4O KYCTAPHBIX MACTCPCKUX. HqueM,
[0 MHCHHUIO 3alaAHbIX CIHCIUATIUCTOB, PA3JIMYUC B KAUCCTBEC OPUTIMHAJIBHBIX I[eTaJIeﬁ oT pOCCHI;'ICKPIX
HOCTaBIIMKOB U



AQHAJIOTMYHBIX 3amyacTed, MpPOM3BOJUMBIX 3apyOeKHbIMM (QHUpPMaMM, OCTAeTCs 3HAUYUTEIHHBIM.
Uto0bl TpeosoneTh 3Ty pa3HUIy, HEOOXOAMMO HMMETh MaKCHMaJbHOE COOTBETCTBHE CTaH-IapTOB
OTEYECTBEHHBIX MPEANPUATHIA U MEXKAYHAPOIHBIX TpeOOBAHUI.

Poccun neiictByror rocynapctBenuble crangaptel ('OCT) mo Bcem mapameTpaM, yKa3aHHBIM
EBponeiickoii skonomuueckoir komuccuer OOH (EDQK OOH), a Ttakxe oTpaciieBble HOPMAaTHUBHI,
YUUTHIBAIOIIME OCOOEHHOCTH aBTOMOOMJIBHOIO CErMeHTa OOIlIero pblHKa M pa3paboTaHHBIE C
MaKCUMaJIbHBIM TNpuOIIKeHneM K TpeboBanusM EDK. Te nmeranmu u y3isl aBTOMOOWIIS, KOTOpHIE
OTBEUaloT 3a 0e30MacHOCTh BCEX YYAaCTHMKOB JBIJKEHHUS, MOJUIeKaT 00sA3aTeNbHOM cepTHPHUKAUU
(TOpMO3HBIE KOJIOJIKH, MOJTOJIOBHUKH CHICHHWHA, PEMHH O€30MaCHOCTH, BHEIIHHE CBETOBBbIE MPHOOPHI,
MIPOTUBOYTOHHBIE YCTPONCTBA, 3a/lHHE U OOKOBbIE 3alllUTHBIE YCTPOMCTBA U T. I1.).

Poccun nepeueHp 3amacHbIX 4YacTel M NPUHAMIEKHOCTEH K aBTOTPAHCIOPTHBIM CPEACTBAM,
MoJJIeXKAIUX 00s3aTeIbHON cepTU(UKAINY, COTJIaCOBaH B CHEIMAIBLHO CO3/IaHHOM COBETE IO cepTUdu-
Kallu¥, B KOTOPBIM BXOAAT MUHHCTEPCTBO BHYTpeHHUX Jnen PP, MwunucrepcrBo Ttpancmopra PO,
O61ecTBO nMoTpeduTeNel U Npou.

Eme HenaBHO NOCTaBIIMKM OTEYECTBEHHBIX M HMMIIOPTHBIX KOMIUIEKTYIOIIUX KOHKYPHUPOBAIU
MEXIy COOOW TOJBKO Ha BHYTPEHHEM pPBIHKE, a mociie BerymuieHus Poccun B BTO conepHudaroT u ¢
MHOCTPaHHBIMU KOMIIaHUSIMH.

ObecrnieueHne TEXHUYECKON dKCIUTyaTalliu

Ota mojcucTeMa BKIIOYAaeT B ceOs IJIEMEHTHl CHAOXEeHHS aB-TOMOOWIISL AIKCIUTyaTallMOHHBIMHU
marepuanamu, ToruBoM (A3C), obecniedeHHE COXPAaHHOCTH aBTOMOOWIIS, KOHTPOJIb TEXHUYECKOTO
coctosanus (KTC), sBakyalruio U yTHIH3aLUI0 aBTOMOOHMIIEH.

CTaHumMu TeXHU4ecKoro oociayxxupanusa apromoomieit (CTOA)

CTOA mnpenocTtaBisitoT 000pyI0OBaHHbIE MOCTHI, a TaKXe YCIyTd MO MPOJa)Ke 3alacHbIX YacTeH,
MaTEpUaIOB U KOMIUIEKTYIOIIUX.

Kpome TOro, Ha 3TMX CTaHIUSX MOTYT TPEJOCTABIATHCS TEXHUYECKHWE KOHCYJIbTALUU 10
TEXHUYECKOMY OOCITy>)KHUBaHUIO, PEMOHTY TIOHUHTY aBTOMOOMJICH. SIIpoM OpraHu3allMOHHON CTPYKTYPHI
CTOA sBnsercs ee texHuueckuid nentp. Ilpu Boidope CTOA 3aka3umky 11e1ecO000pa3HO YUHUTHIBATh
CIEYIONIYI0 HH(POPMAITHIO.

[lo cremenn cnenuanu3aluy MPEANPHUSATHS aBTOCEpPBUCA TMOJPA3AEIAIOTCS Ha KOMIUIEKCHbBIE
(YHUBepcanbHbIe), crielMaTn3upoBaHHble Mo Bugam padbotr u CTOA camooOcityXKuBaHusI.

Yuusepcansubie CTOA npenHasHaueHsbl Ui 00CTy>KMBaHUS HECKOJIBKMX MoJieeil aBTomoOuIiei, a
CHELHMATU3UPOBAHHBIE — JJIS1 OOCITYXKMBaHUS TOJBKO OJHOW KOHKpPETHON Mapku aBromoouis. ITpuuem
OHM PA3JINYAIOTCS MO0 YPOBHIO CIIEHUATNU3AINH: OJHU OOCITYKHBAIOT TOJIBKO aBTOMOOMIIM MHOCTPAHHOTO
HPOM3BOJICTBA, APYTrHe — TOJBKO aBTOMOOMJIM OTEYECTBEHHOTO MPOM3BOJCTBA U, HAKOHEI, TPETbH
00CITy)KMBAIOT aBTOMOOWIIM KaK OTE€YECTBEHHBIC, TAK U UMIIOPTHBIE.

[lo npou3BOACTBEHHON MOIIHOCTH (HMCXOAS M3 KOJMYECTBA IPOM3BOJACTBEHHBIX IIOCTOB U
yuacTtkoB) Topojackue CTOA moapasaensroTcss Ha Majible (C KOJTM4eCTBOM pabounx moctoB jo0 10), cpen-
HUe (¢ KomuyecTBOM pabounx moctoB oT 11 mo 30), 6onpmive (¢ KOTHYECTBOM pabdOYMX MOCTOB CBBIIIE
30) u kpynHbIE.

Mansie CTOA 3aHATHI, KaK MpaBUIIO, BBITOJHEHUEM TOJIBKO MPO(PHUIAKTHUECKUX BHJIOB padoT, a
Tak)Ke MOKPAcKOil Ky30Ba M HEKOTOPHIMH CBapouHbIMH paboTamu. Ha cpeanux, OOMbIIMX M KPYHIHBIX
CTOA mpousBoaaTcsi MpaKTHUYECKH BCE BHUIBI PA0OT MO TEXHUYECKOMY OOCTYKMBAHHUIO U PEMOHTY
aBTOMOOMWJIEH, B TOM 4YHCJI€ BBINOJHSIETCA TEXHUYECKUH TIOHUHT, OCYIIECTBISETCS TNpojaaka as-
TOMOOWIIEH, 3aI4acTel U akceccyapoB, IPOU3BOIUTCS MPEANPOIAXKHBIM TIOHUHT.

[To KOHKYpEeHTOOOPa3yIOIUM XapaKTEepUCTHUKAM PBIHOK aBTOCEPBHUCHBIX YCIYT MOKHO Pa3AeluTh
Ha CJIEAYIOLUE TPYIIIHI.

[lepBas rpynna — c¢upmennsie, T. e. auiepckue CTOA, koTopele MpoaalOT M OOCITYKHBAIOT
aBTOMOOWJIM KOHKPETHBIX (PUPMPaOOTAIOT HEMOCPEACTBEHHO C MPOM3BOIUTENIAMU aBTOMOOMIIEH. DTO —
ABTOPU30BAaHHBIEC CIIEUAIU3UPOBAHHBIE LEHTPbI, CKIIOHHBbIE K CO3JaHMIO COBMECTHBIX MPEINPUATUN C
ydacTHeM 3apyOexHbIX apTHEPOB B 00JaCTH aBTOCEPBHUCA.

Takue CTOA HMEIOT COBpEMEHHOE TEXHOJOTHYecKoe 00Opy/I0BaHHE, OPUTHMHAIbHBIE 3allacHbIe
YaCcTH M aKCceccyapbl, IIUPOKUIl HAOOp YCIyr MO KOHKPETHOM MOJENM aBTOMOOWJIS, MOJTOTOBIICHHbIE



KaJIpbl C BBICOKUM YPOBHEM KYJIBTYpPbl OOCITYXHBaHUS KIMEHTOB, BHICOKYIO PEMyTaIHI0, HO U BBICOKUE
LeHbl. MIX MOXKHO paccMaTpuBaTh Kak MOJpa3fiesieHusi aBTO3aBO0OB, 00ECIIEUUBAIOIINE TPOU3BOIUTENS
aBTOMOOWJIEH JOCTOBEpHOM HH(pOpMalMeld O KayecTBe BBIMTYyCKaeMOW NpoayKiuu. OJHOBPEMEHHO
¢upmennpie CTOA MoOryT wurpatb posib IIEHTPOB IO MPOU3BOJCTBEHHO-TEXHUYECKOMY OOYUYEHHIO
IIEpPCOHAIA.

Bropyro rpynmy cocraBinsroT ObiBiue rocyaapcrBeHHbie CTOA, KOTOphIe UMEIOT OOJIBIION OMBIT
paboThl B aBTOCEpBHCE, CHELMATbHO CIPOCKTHPOBAHHBIC MOMEIICHHUS, BBITOJHOE pPACIIOIOKEHHE,
XOpOIIME TPaJMIMH, HO yCTapeBIIME B3IJIAbl Ha OTHOUICHHE K KIMEHTYPE W MHEPLMIO MBIIUICHUS,
3aTPYAHSAIONUIYI0 MX MOJHYI0 U 3((EeKTUBHYIO aJalTaluio K YCIOBUSM COBPEMEHHOro pbhlHKa. Ha 3Tnx
CTOA wumeercs xopolee, HO HEPEAKO yCTapeBiiee OO0OpyJoBaHUE, HapaOOTAaHHBIE CBS3U C
HOTPEeOUTEISIMH, KOTOPBIE MPUBBIKIM MOJIB30BATHCS UX YCIyraMH, KakK MPaBHUJIO, HEBBICOKUE IICHBI, UM
JIOBEPSIIOT, MOCKOJIBKY OHHM €€ CO CTapbIX COBETCKHUX BPEMEH IPUBBIKIN INPUIACPKUBATHCS 3aKOHOB,
UMEIOT HEIUIOXOM HMHJK, HO HE HAWIyyllee KayeCTBO 3allaCHBIX 4acTed W YCIYI C TOYKH 3PEHHUS
HOMeHKIaTypbl yeiayr 3Tu CTOA M0KHO Ha3BaTh YHUBEPCATbHBIMH.

K Ttperseil rpymnme oTHOCATCS 4yacTHble BHOBb co3gaHHble CTOA, koTOpble NOSBWINCH IOCIE
repexojia K ppIHOYHOM SKOHOMHUKE. B I1€I0M OHM MMEIOT Takue K€ XapaKTepUCTHKH, YTO M BTOpas
rpynna.

K uerBepToii rpymme oTHOCATCS aBTOCEPBUCHI, CO3/IaHHbIE HA MPOU3BO/ICTBEHHO-TEXHIUUECKOH Oa3e
aBTOTPAHCIIOPTHBIX M HHBIX IPOMBIIUIEHHBIX NPEINPHUITHNA. 31€Ch CPaBHUTEIBHO HU3KUN YpOBEHb
TEXHOJOTHMH TEXHMYECKOTO OOCIyXMBaHHsI U PEMOHTAa, HHU3Kas KyJbTypa OOCITYyXUBaHUS, HU3Kas
KBaJM(UKaLKs KapoB, HU3Kas 3CTETHKA MPOU3BOJICTBA, 3aBbIIICHHAS MPOJOKUTEILHOCTD BBIITOTHEHHS
paboT M y3Kas crenyain3anus o MoIeIbHOMY Py aBTOMOOUIIEH.

K mAroil rpynme aBTOCEPBHCHBIX MPEANPHUATHI OTHOCATCA TapakHble aBTocepBHCHL. [lo
XapaKTEPUCTUKAM OHH YCTYHArOT NMPEANPHUATUAM Ja)Ke 4eTBepTOr rpymnmsl. [IoHATHO, 4TO peanoyTenue
cnenyet ornaBate CTOA nepBoii rpymnisbl.

[Ipu BBIGOpe CTOA B KauyecTBE TIOHEpa 3aKa34yMKy CJEAyeT YYHUTbIBaTh, YTO KadeCTBO
TEXHUYECKUX BO3ACUCTBHUI CYIIECTBEHHO 3aBHCHUT OT TEXHOJOTMYECKOTO 000PYAOBaHUs, TIPUMEHIEMOTO
Ha cepBucHoM npennpustuu. [ns coBpemeHHbIX CTOA DpPOMBIIUIEHHOCTBIO BBITYCKAETCS IIUPOKas
HOMEHKJIaTypa TEXHOJIOTHYECKOTO O0OpYIOBAaHHUS, Pa3IMYAIONIIErocsl KaK MO KOHCTPYKIMH, Tak M MO
NpUHIMITY AelicTBud. JleficTByromuM B cucteme aBToTpancnopra Poccun «TabeneM TeXHOIOTHYECKOTrO
00OpyJIOBaHUS» S HCHOJB30BAHMS HA CTAHIMIX TEXHUYECKOTO OOCTyKMBAaHUS aBTOMOOMIICH
pekomennyetrcs 240 Mopeneil TexHosormueckoro obopymoBanms. Ha kaxmoit coBpemennoit CTOA
YCTAaHOBJIEHO OT HECKOJBKHUX JECATKOB O HECKOJIBKUX COTEH HAauMEHOBAaHUU  MoJeen
TEXHOJIOTMYECKOTro 000py10BaHUS PAa3IMYHOTO HA3HAYECHHUSI.



IIpakTnueckas padora Ne 2
Tema 2 IloaroroBKa K THOHMHIY ABUTaTeJIs
HN3yuyeHue pe3epBOB NOBbINICHUS MOIIHOCTH ABUTATEJISI

Jns ananuza paboOThl  aBTOMOOWJIBHBIX  JBHUTaTeNed MCIONB3YIOT pa3HOOOpa3Hble MX
XAapPaAKTCPUCTHKU: CKOPOCTHBIC, HArpy304YHLIC, PCEryJATOPHBIC, PETryJIMPOBOYHLIC U CIICHUAJIBHBIC.
OOBIYHO BCE XapaKTEPUCTHKU TOIYYalOT SKCIEPUMEHTAIBHBIM IyTeM. [Ipu MpoeKTHpOBaHUM HOBOTO
JIBUTATENIs, @ TAKKe MPH MOBEPOUHBIX pacyeTax HEKOTOPBIE €r0 XapaKTEPUCTHKH, HAIPUMEP CKOPOCTHAs
U Harpy304Hasi, MOT'YT ObITb TOCTPOEHBI PACUETHBIM IyTEM C HCIIOJIb30BAaHUEM IMITUPHUECKUX (HOPMYII.

Ckopocmnasa Xxapakmepucmurka TIOKa3blBaeT HM3MEHEHHE MOIIHOCTH, KPYTAIIETO MOMEHTA,
pacxola TOIJIMBA M HEKOTOPBIX JPYrHMX TOKa3aTeneld B 3aBUCMMOCTH OT CKOPOCTH BpalleHUS
KOJICHYATOTO BaJjia ABUraTelsi. B 3aBHCHMOCTH OT TOJIOKEHUS OpraHa, YIPaBJIAIONIeTo Mo aueil ToImBa
B IWJIMHJPHI IBUTATEINS, PA3IMYAIOT BHEIIHIOK M YACTUYHYIO CKOPOCTHBIE XapaKTEPUCTUKH.

CKopoCTHasi XapakTepUCTHKA, TIOJyuYeHHass NPU TOJHOM OTKPBITUH JPOCCENBbHOM 3aCIIOHKH
(6eH3MHOBBIC JBUTATENM) WJIM KpalHEM TIOJOKEHHUsS PEHKHM TOIIMBHOTO Hacoca (IM3eNH), COOTBET-
CTBYIOIIEM MAaKCHUMAaJIbHOI MoJadye TOILJIMBA, HA3bIBACTCS GHEeWlHell CKOPOCHMHOU XapaKkmepucmuKo
(BCX). JIro0asi ckopocTHas XapaKTepUCTHKA, TOJyYeHHas MPH YaCTUYHOW MoJja4ye TOIINBA, HA3bIBAETCS
YacCmu4YHOU.
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Puc. 2.7. BHeniHre CKOPOCTHBIE XapaKTEPUCTUKHU MOPIIHEBLIX JBUTATENICi BHYTPEHHETO CrOpaHUs:
a — 0e3 orpaHHuUTEINsI YaCTOTHI BpAIlleHUS Bajia; O — C OTpaHUYUTEIEM

OCHOBHBIMH TOKa3aTeNISIMU BHEIIHEH CKOPOCTHOM XapaKTEePUCTHKH SBIISIOTCS:

— MakcuMasbHas 3G (HEeKTUBHAS MOITHOCTD IBUTATENS (MHOTIA €€ Ha3bIBAalOT HOMHUHAJIBLHON MOIITHOCTBIO);
— MaKCUMaJIbHBIN KpyTALIMi MOMEHT Ha Baiy JIBC;

— KPYTALINI MOMEHT Ha Bajly JBUTATENs IPU €ro MaKCUMaIbHONW MOIITHOCTH;

— YacToTa BpaIICHUS Bajia MPU MaKCUMATbHON 3P(EKTUBHON MOIITHOCTH JIBUTATES,

— MakcuMalbHas 4YacToTa BpallleHUs Bajla JBUTATeNs; s KapOIOpaTOpHBIX JABUrarenei 06e3
OTpaHHYUTENICH YaCTOTHI BPAILICHUS Baa,

— 4acToTa BpallleHUs Bajia PU MaKCUMaJIbHOM KPYTAILIEM MOMEHTE;

— MUHHMAaJIbHAsl YaCcTOTa BPAIICHHS BaJia,

[TockonpKky B 3TOH 007aCTH MOIIIHOCTH CHHYKAETCS, a MOTepU B JBUTATENIE, IPONOPLIMOHAIBHbBIE KBaPATy
CKOpOCTH BpAIlleHUs] Bajla, WHTEHCHBHO BoO3pacTaioT. IIpenenbHble CKOPOCTHBIE PEXHUMBI PAOOTHI
JBUTATENSl XapaKTepHbI JUIsl CIIOPTUBHBIX aBTOMOOMIeH. [[si HUX TJIaBHOE — CKOpPOCTb, @ MOTOPECYPC
JBUTATETIS] HE SIBIISICTCS TJIABHBIM KPUTEPHEM JKCILTyaTall|u.

C 1menplo OrpaHWUYEHHs] MEXaHUYECKHUX IOTEPh, YBEIHMUYCHHs MOTOpPECypca ABHTATeNsl W CHIDKCHHS
pacxo/a TOIUIMBA MPAKTUYECKHM HA BCEX THUMAaX JBUTATeNel (3a MCKIIOYEHUEM JBHUraTeNel JIErKOBBIX
aBTOMOOWIJICH) YCTaHABIMBAIOTCS aBTOMATUYECKHE YCTPOWCTBA, OTPAaHMYMBAIONINE YACTOTY BPAICHHS
BaJla pa3yMHBIMH Tmpenenamu. OrpaHUUMTENh BKIIOYAETCS HAa TOM YacTH BHENIHEH CKOPOCTHOM
XapaKTepUCTHKHU, TJ€ MOIIHOCTh JBUTATeNsl MPAKTUYECKH HE BO3pacTaer, T. €. BOJIM3UM TOYKH
skcTpemyMa. [IpuHynuTeNnbHOE OrpaHUYeHHE YacTOThl BpAllleHUs Bajla P YacTOTe MPUMEHSETCS Yalle
BCETO Ha JBHTraTeNsX IPy30BBIX aBTOMOOWIIEH M aBTOOYCOB 4acTHOCTH, mpakTuka moaupukanuu IBC
NOKa3bIBAET, YTO JajibHelIIee (OPCUPOBAHNE COBPEMEHHBIX aBTOMOOMIIBHBIX JIBUTATENICH BHYTPEHHETO



CrOpaHusi MyTEeM YBEIMYEHMsI YacCTOTHl BPAILEHUS KOJEHYATOrO Baja SBIISIETCS MaJONEPCIIEKTUBHBIM.
OcHoBaHusa 171 Takoro BbiBoja ciexyromme. CoBpemeHHble JIBC yxe M Tak MMEIOT JOCTAaTOYHO
BBICOKME CKOPOCTH BpallleHUsi KojeH4yatoro Baya. [Ipu nanpHeilieM BO3pacTaHUU MPOTPECCUBHO
BO3pACTyT a3poJIMHAMUYECKHE (HACOCHBIE) MOTEPU BO BIlyCKHOM U BBITYCKHOM TpakTax (KOJIEKTOPax), a
TaK)ke MOTEePU HA TPEHHE B TMOMAIIMITHUKAX M B COMNPSIKEHUSIX MOPIIHEH C IMHJIMHIPOBBIMH TUIIB3aMHU.
CrnencTBreM 3TOTO CTAHET CHUKEHUE MEXaHWYECKOTO YXY/IIIIEHNS SKOHOMUYHOCTH U CHIDKEHHE pecypca
nsurarens. [lostomy 3ToT crioco6 dopcupoBaHus ABUTATENs HAXOAUT MPUMEHEHHE JIMIITh Ha JIBUTATENAX
CHOPTUBHBIX aBTOMOOWJICH AJisi YCTAHOBICHUS PEKOPIOB CKOPOCTH. J{ONTOBEUHOCTHh ABUTATENSI B 3TOM
CIIy4ae He SBJISETCS IPUOPUTETHBIM (aKTOPOM.

YBenuueHue xojia MOpIIHs TpeOyeT U3MEHEHHUsT KOHCTPYKUUHU KojeHuaToro Bana. HysxkeH nu6o
HOBBIN KOJICHUATHIN BaJl C YBEIIMUYECHHBIM KPUBOIIHUIIOM, JIHOO HEOOXOAMMO IKCIEHTPHYHOE 00TaunBaHUE
HIATYHHBIX IIEEK C OJHOBPEMEHHBIM YMEHbBILIIEHHEM UX AHaMeTpa. JTO MOBIEYeT 3a co00il M3MeHeHue
KOHCTPYKIIMU HIMKHEHW TOJIOBKU IIaTyHA. OKa3bIBaeT OoJiblliee BIMSHUE HA U3MEHEHHE MOIIHOCTH, YeM
xon nopuHs. [IpuHMMas BO BHMMaHUE, YTO MHOTHE aBTOMOOWJIbHBIEC JIBUTaTeNId HUMEIOT pe3epB s
YBEJIMUEHUST JWaMeTpa TOpIIHS Oe3 W3MEHEHHS BHEIIHMX TabapuToB OJOKAa MHIUHAPOB, HMECTCS
BO3MOKHOCTb PaCTOYUTh TMJIb3bl HWJIUHAPOB MO MOPIIHU YBEJIMYEHHOTO pa3Mepa.

YBenudeHre oO0IIero JIMTpaka JBHUTATElNs MyTEeM YBEIMYCHHUsS KOJIWYECTBA IWJIMHIPOB I MOTJIO
OBl CYIIECTBEHHO YBEIMYHTH €ro MomiHocTh (B 1,5-2,0 pasza). OmgHako yBEIMYCHHE KOJIUYECTBA
IWIMHIPOB HEU30€)KHO CBS3aHO C POCTOM TrabapuUTOB JBUTATENs. DTO HE BCETJa IIEIeCO00pa3Ho,
MOCKOJIbKY TpeOyeT YBeTUUEeHUs pa3MepOB MOTOPHOI'O OTCEKa U, CJIEIOBATENIbHO, BCETO aBTOMOOMIISA.

Hakoner, mOBBICUTh MOITHOCTh JIBUTATEIIsI MOXKHO 32 CUET YBEJIMYCHUsI cpeaHero 3(h(HEeKTUBHOTO
nasnenus B mumHape JIBC. B cBoro ouepenp nociennee nponopuuoHaIbHO CPEIHEMY UH-THUKATOPHOMY
nasieHuto 1 MexannyeckoMy KIIJ[ neuraresns: nm.

Takum o00pa3oM, mpocMmaTpuBalOTCi JABa CIlocoba yBenuueHus cpeaHero 3¢G(EeKTUBHOrO
JABJICHUS: CHUXEHUE a’pPOJIMHAMHYECKOTO COMPOTUBIICHUS BIIYCKHOM CHCTEMbl M HaJdyB, T. €.
NOBBIIICHUE JIaBJICHUA BO3JyXa HA BXOJE€ BO BIYCKHYK) CHUCTEMY C TIOMOLIBIO CIEIHAIbHOTO
TypOoHarHerarens. Henb3s Takke 3a0bBaTh U 00 H3MEHEHHUH TUIOTHOCTH BO3yXa P MPU U3MEHEHHUH €TO
TEMIIepaTyphl,

KoHTpoJibHbIe BONPOCHI U 3aJaHUs

1.B uem 3akimouarorcs 0coOeHHOCTH pabodero mporecca MOPITHEBOTO JBHUTaTeNsi BHYTPCHHETO
cropanus’?

2. Kak kmaccuuiupyroTcst ABUTAaTeNId BHYTPEHHETO CropaHus?

3.Uro Takoe TaKTHOCTh TMOPIIHEBOTO JIBUTATelii BHYTPEHHEro cropanus u (a3l
razopacnpeenacHus?

4.Kak oHHU BIUSIOT Ha MOLIHOCTE ABUTATENA?



IIpakTnueckas padora Ne 3
Tema 3 Mogudukanus 1BUraTesif
1. TIOHUHT BBINYCKHOM CHCTEMBI

1. O3HaKOMJIEHHE C HAIIPaBJICHUSMHU TIOHUHTA BBIITYCKHOW CUCTEMBI

Cucrtema BbITyCKa OTPa0OOTABIIMX Ta30B COACPIKUT CIEAYIOUIME KOHCTPYKTHUBHBIE AJIEMEHTBHI:
BBIMYCKHON KOJIJIEKTOP, BBIXJIOMHYIO TPyOy (MJIM HECKOJBKO) M TIyHHTensb (puc. 1), mepea KOTOphIM
MOXET OBITb BCTPOEH KaTAIUTHYECKUN HEHTpain3zaTtop OTpabOTaBIIMX ra3oB, MPEeIHA3HAYEHHBIA IS
CHUKEHUS UX TOKCUYHOCTH.

Puc. 1. Cxema rirymuresst OTpaOOTaBIINX ra30B:
1 — ocHOBHOM raymuTens; 2, 3, 7, 8§ — TpyObl; 4, 6 — Ieperopoiku; 5 — JOTOJIHUTEIbHBIN
TIYHIUTENb (PE30HATOP)

3.4.1. IlpoTruBoaaBJieHne

JIro0oi1 ABUTATENb TOJDKEH OCBOOOXKIATHCS OT MPOMYKTOB CropaHus padoueit cmecu. OH TOJDKEH
BBITOJIKHYTh M3 ce0s oTpaboTaBIIME Ta3bl MMOCJIE TOTO, KaK OHM B HWJIMHJAPE COBEPIIWIH TIOJC3HYIO
paboty pacmmpenus. Jjis 3ToW Heau IpeaHa3HaYeHa BBITYCKHAs CHCTEMa, KOTOpas JOJDKHA OBICTPO
yAAJTUTh 3TH Ta3bl. Besikoe conpoTHBiIeHNE MOTOKY BBIXJIONHBIX Ia30B CHUXKAET 3(PPEKTUBHOCTh PabOThHI
nBurarens. Ecou rae-To B BBIMYCKHOW CHCTEME BO3HHMKIIO MECTHOE CONMPOTHBIICHHE, BOJHA JAaBIICHUS
ra3oB MOXXET OTPa3UThCS OT 3TOTO COMNPOTHBIICHUS HAa3ad, 3aTPYJHSS 3aBEPIICHHE YETHIPEXTAKTHOTO
pabouero nukia ABUraTens. Takoe SBJICHUE HA3bIBACTCS HPOMUBOOAGTEHUEM BBITYCKHOW CUCTEMBI.
[TpoTuBoMaBiICcHUE eCTh B JH00OOW cucreMe. Jlake mpsiMas riajkas TpyOa OKa3bIBAacT CONPOTHUBIICHHUE
MOTOKY rasa.

N30aBnenne paBurarenss OT OSTOW MpPOOJIEMBI SIBISIETCS OCHOBHOW 3ajaueii pa3pabOTUYMKOB
BbICOKOA()(DEKTUBHBIX BBIMYCKHBIX CUCTEM. [Ipu 3TOM OHU BBIHYKJIEHBI HCKaTh OTBETHI HA LEJbII OyKeT
B3aMMOCBSI3aHHBIX BOIMPOCOB: YMEHBIIICHHE IITyMa MPHU BHITYCKE OTPabOTABIIMX Ta30B JO ypPOBHS, HE
MIPEBRIMIAIOMICTO YCTAHOBJICHHBIX CAHUTAPHBIX HOPM; CHMIKCHUC KOJIMYCCTBA TOKCUYHBIX KOMIIOHCHTOB
B OTpabOTaBIIMX Tra3ax [0 3HAYCHWUN, HE TPEBBHINIAIOIINX MPEACTbHO JOMYCTUMBIX KOHIICHTpAIUii;
o0ecrieueHrie MUHUMAaJIbHBIX MMOTEPb SHEPTHUU OTpa6OTaBH_II/IX ra3oB Ha IIYTHU OT BBIITYCKHBIX KJIAITAHOB 10
OKpYKaroIIe Cpe/bl; XOPOIIYI OYHCTKY M MPOIYBKY LUIMHAPOB ABUTATENs. BMmecTe ¢ TeM cuctema
BBIITYCKa OOJIKHA UMETHh OTHOCHUTCJIIBHO MPOCTYIO KOHCTPYKIHIO, OBITh TEXHOJIOTMYHON B M3TOTOBJIIEHUH U
IPU TEXHUYECKOM OOCITYy)KHBaHHH; UMETh HEOOBIIYI0 METAIUIOEMKOCTh M MPUEMIIEMYIO CTOUMOCTb.

JIro60# aBTOMOOMIIb JOJHKEH UMETh BBIITYCKHYIO CUCTEMY, KOTOPasi CHUKAET IIyM 10 IPUEMIIEMOTO
ypoBHs. OpHako m000e MepompusTHe, CHUXKAIOIIee IIyM, CO3/aeT MpoTuBoAaBieHUe. llosTomy
YMCHBIICHUC IIIyMa MW YBCIMYCHHUC MOIIHOCTH MABHUIaTeCiid BCEraa Tpe6YIOT B3aNMOUCKITHOYAOIINX
KOHCTPYKTUBHBIX pelieHuil. Bcs TpynHOCTh KOHCTPYHMPOBAaHUS BBICOKOA(D()EKTHBHON BBIMTYCKHON
CHCTEMBI 3aKITI0YAETCs B MIOMCKE KOMIIPOMHCCA.

Hampumep, mym apuraTtesss MOKHO CBECTH K MUHHUMYMY, YCTaHABIJIMBas Ha BBIXJIONHOMN TpyOe He
ONIMH, a Heckonbko riymuteneid. lllym w#cuesHeT, HO NPOTHUBOAABICHHE, KOTOPOE CO3JaAYyT OSTHU
DIYIIUTENH, BOOOIE HE JacT ABUTaTeNo padorath. M HA000pOT — eciM ynamuTh BCE TIIYHIUTENH U
JIpyTrre MEeCTHBIC COMPOTHUBIICHUS
B BBIITYCKHOW CHCTEME JBHTATENsl, €0 MOITHOCTh 3aMETHO MOBBICUTCS, HO IIIYM 3HAYUTEILHO YCHIIUTCS.
FJ'IYHII/ITGJ'IB OTHHUMACT Yy ABUTATECJIA 3HAUYUTCIIbHYIO JOJIF0O MOIITHOCTH.

Ho naxe ecnu yaaneHsl BCe€ MBICIUMBIE COMPOTHUBIICHUS MIOTOKY BBIXJIOMHBIX Ta30B, BOZMOKXHOCTH
TTOBBIIICHUST MOIITHOCTH HE CO-BCEM HCYepnaHbl. MOXHO MCIOJIB30BaTh €IIe OJHO CBOMCTBO T'a30BOTO



MOTOKA, KOTOPOE IMO3BOJHUT YIYYIIUTh OYHUCTKY IHJIMHAPOB OT OTPaOOTABIIMX Tra3oB. DTO CBOWCTBO
CBSI3aHO C MHEPLUHMOHHOCTBIO Tra30BOro MoToka. [IpaBUIbHO CKOHCTpYHpOBaHHAsl BBIITYCKHas CHC-TEMa
MOKET HE TMPOCTO MO3BOJATH OTPA0OTABIINM Ta3aM BBIXOJUTH HAPYXKY U3 IUIUHAPOB JIBUTATENS, OHA
MOXET WX oTcachiBath! [T ATOro B MHOTOIWMJIWHIPOBOM JIBUTATEJIC HEOOXOIUMO YCTAaHOBUTH
COOTBETCTBYIOIIYIO KOHCTPYKIIMIO U3 TPyO HEOOXOAMMOW NIMHBI U KOHPUTYpALUU U PACIIONOKHUTH €€
TaK, 4TOOBI MOYKHO OBIJIO HCTIOB30BATh IMOCIIEAOBATEILHOCTD BBIXJIOMTHBIX UMITYJIHCOB.

PaccMoTpuM neiicTBHE HMHEPLMOHHOCTH Ta30BOTO MOTOKAa HAa IMPUMEPE YETHIPEXLIMIMHAPOBOTO

JIBUTATEJS, UMEIOIIETO TOPSIIOK PabOThl TUAMHAPOB 1-3-4-2. Ecniu BRIMMYCKHOM KOJUIEKTOP YCTPOEH TaK,
410 TpyOa, 0 KOTOPOM IBUKETCS ra3 U3 MEPBOro HUIHHIIPA,
B HY>KHOM MECTE€ COCJIMHACTCS C TPYOO#, CBI3aHHOM C Y€TBEPTHIM LUIUHIAPOM, TO Ta3 U3 MEPBOU TPYOHI,
JBUTAsICh MUMO KOHIIA TPYOBbI YETBEPTOTO IMIIMHIPA, YXOIUT IO HHEPIIUH JalbIe, HO CO3/IaeT 3a cOOO0MU
paspekeHue, 3a C4YeT KOTOpOTo BbICACHIBAETCS Ta3 M3 4eTBepToro uuwinHzapa. OtpaboraBmmii ras
MOKHUIaeT YeTBEPThIN WIMHIP ObICTpEE.

[Ipr KOHCTpYyHpPOBAHUHU BBIITYCKHOTO KOJUIEKTOpPA C HMCHOJIB30BAHUEM ATOTO MPUHILMMA KaXKIbIH
WIMHAP OyJeT MoMoraTh CIEAYIOUIeMY IHIIMHAPY OCBOOOXKIATHCS OT OTPabOTaBIIMX ra3oB. Takoi
MPOLECC HA3BIBACTCS UHEPUUOHHOU NPOOYBKOIL.

BrinyckHbIe KOJIJIEKTOPBI ABUraTe e, He HMEIIHX CHCTeMbl TYPOOHAIyBa

BaxuelmmM KOMIIOHEHTOM BBINYCKHOW cucTeMbl J[BC TOBBIIEHHOW MOIIHOCTH SIBJISIETCS
TIOHUHTOBBI TpyOYaThlii KOJUIEKTOp, 3aMEHSIIOIIMN CTaHIApTHBIA JIMTOW BBIMYCKHOW KOJUIEKTOP.
HeobxonuMocTh 3aMeHbI CEpUIHOTO KOJUIEKTOpa 00YCIIOBJIEHA TE€M, YTO MPU MOAU(PHUKAIIUU JIBUTATEIs,
HaIpaBJICHHON HA MOBBIIIEHUE €TI0 MOIIHOCTH, BO3PACTAET MOTOK BBIXJIOMHBIX ra30B, U COMPOTUBIICHUE
BBI-IIyCKHOT'O TPaKTa 3HAYUTEIBHO YBEIMYMBAECTCHA. B cilydyae yCTaHOBKM CHCTEMBI HaJayBa ABUTATEIIS
3aMeHa BBIMTYCKHOTO KOJUIEKTOPA SBISETCS 0053aTeIbHOM.

KonkpeTrHas BennumHa 100aBKM MOIIHOCTH, KOTOPOH MOXHO JOCTUYh 3aMEHOW KOJUIEKTOpA,
3aBUCHUT OT UCXOJHOU KOHCTPYKIIUU BBITYCKHOW CUCTEMBI. Ecniu cTaHgapTHAs BBITYCKHAs CUCTEMA UMEET
JUTON KOJIJIEKTOP C IIEPOXOBATON MPOTOYHOW YaCThbIO U KPYTHIMU M3rHOaMu, BCTaBKU U3 U3OTHYTHIX
ropupoBaHHbIX TpyO, TO OHa 00JaaeT OYEHb OOJBIINM CONpOoTHBIeHHEM. Ee 3aMeHa Ha TIOHWHTOBBII
KOJUIEKTOP MOXKET 100aBuTh 3—5 1. ¢. (2,2-3,6 kBT).

KoHcTpykius kojuiekTopa He NOJUMHSIETCS CTPOTOM HayKe, €€ yallle BCero MmoJ0MparoT METO/I0M
po6 u omubok. OCHOBHAsI UAESI COCTOUT B TOM, YTOOBI MOJI00paTh pallMOHAIbHbIE AUAMETP U JUIMHY
TpyO, a Tak)Ke KaueCTBEHHO COSAMHHUTHh MX B HYKHBIX MecTax. Xopollas BBIITyCKHas CUCTeMa JOJKHA
UMETh MUHUMAJIbHOE KOJIMYECTBO U3THO0B TpyO. Y CTaHOBKA HOBOT'O KOJIJIEKTOpPA HE BBI3bIBACT MPOOIIEM.
BOABIIMHCTBO TIOHMHIOBBIX KOJUIEKTOPOB MMEKOT T€ XK€ IPUCOEANHUTENBHBIE PA3MEPBL, YTO U IUTATHBIE
KoiiekTopbl. Mcmonb3yrores Te ke gertanu  kpemieHus. Ha  Moxensx ¢ KaTalMTHYECKUM
HEHUTPaAIIN3aTOPOM MOTYT Pa3JIMYaThCs JIMIIb MECTA PACIIOIOKEHUS KUCIOPOJIHBIX TaTYUKOB.

XKenarenbHO, 4TOOBI HA HOBOM KOJUIEKTOPE OBLIH TOJCTBIE (DJIAHIIBI, TOT/Ia OHU HE MOKOPOOATCS U
He noTekyT. Eciu TpyObl TOJICTOCTEHHBIE, TO OHU HE CKOPO MPOPKABEIOT, Ja U 3BYK OT HUX JIy4llIe,
9YeM OT TOHKOCTCHHBIX. He Oyaer JMImHUM oOpaTHTh BHUMAHHE HA PE3yJIbTaT MPOKIAJKH BBIXJIOMHBIX
TpyO MOA THUINEM aBTOMOOWIs. Beapb HY)XHO MPHU 3TOM elle U 00eCHeYHuTh AOCTATOYHBIA JTOPOKHBIN
IPOCBET, UTO MPH €3/1€ 10 POCCUICKUM JIOpOTaM OY€Hb BaXHO.

Ecou ynaercss coXpaHuTh CTaHAAPTHBIM JOPOKHBIA TPOCBET, TO MPUTOAUTCA TIOHUHTOBBIN
KOJUIEKTOP JIFOO0N KOHCTPYKIMH. TIOHUHTOBBIC BBIITYCKHBIE KOJIJIEKTOPHI TAK)KE UMEIOT Pa3HOOOpa3HbBIH
BHEIIHUW BHUJ M CTOMMOCTh. ECTh BBIOOp naxke B Mpejenax OJAHOW TOW ke KOHCTpyKiuu. Hanmenee
JIOPOTUM SIBIISIETCSI KOJUIEKTOP M3 TIAJIKUX CTAIBHBIX TPYO, KOTOPhIE MOXKHO CAMOCTOSITETTLHO MTOKPACUTH
B JI000M I1BET. 3aTeM [0 Mepe HapacTaHUs CTOMMOCTH HAYT KOJUIEKTOPHI 3aBOACKON OKpacKw,
KOJUIEKTOPBI ¢ BBICOKOTEMIIEPATYPHBIM MOKPHITUEM U KOJUIEKTOPHI U3 HepkaBerolel cranu. [locneanue
o0janaoT HamOOJbIIEH JOJTOBEYHOCTHIO, a MOJUPOBaHHAs HEp)KaBelollas CTallb €lle U KpacuBba.
HNHorna MOXHO BCTPETUTD BBIITYCKHBIE KOJUIEKTOPHI 1K€ C XPOMUPOBAHHOM MOBEPXHOCTHIO.

Ha roHo4HbBIX aBTOMOOWJISIX BBIXJIONHAS CUCTEMa BBINOJHAETCA W3 TPYyO OJMHAKOBOW JUJIMHBI,
MOTOMY YTO ISl BRLICOKUX O0OOPOTOB BaJia IBUTATENS TOJBKO OHH U ToJsTCs. Ha HEKOTOPBIX CIOPTHBHBIX
MOJIeSIX TPyOuUaThlii KOJUIEKTOP SIBJISIETCS OCHOBHBIM W €IMHCTBEHHBIM OOOPYJOBAaHHMEM BBIITYCKHOMN
CUCTEMBI.



BrinyckHbIe KOJIJIEKTOPBI ABUraTes e ¢ TypOOHAIyBOM

Jlydmmm THIIOM KOJUIEKTOpa Ul JBHTATENs C TYypOOHAIIyBOM SIBISAETCS JIUTOW KOJUIEKTOP, XOTS
OH ¥ HE BBITJBIIUT TaK K€ KPAaCHBO, KaK KOHCTPYKIMS U3 KPYTJIbIX TOJIMPOBAHHBIX TPYO. 3aTo OH 001aa-
eT 0oJiee 3HAYUTEIBHBIM TEPMHUUECKUM COTIPOTHUBIICHUEM M CIOCOOEH yAepKaTh OOJIbINE TEIlIa BHYTPH,
YMEHBIIasi HarpeB MOCTYIAONIET0 BO BITyCKHOM TPakT Bo3dayxa. Kpome Toro, oH mydine BBIIEP)KUBACT
IIUKJIBl HarpeBa W OXJIAXKACHUS W TPU OTOM HE TPECKaeTcs, KaK KOJUIEKTOp, CBapeHHBIH H3 Tpyo.
XKenatensHO AOMOTHUTEIHHO M30JIMPOBATH KOJUIEKTOP C IMOMOIIBIO BEICOKOTEMIIEPATYPHOTO TTOKPBITHSL.
Oupmbl, TPOU3BOIAIINE TETIOU30JISLIMOHHBIEC TIOKPBITHS, MTPEJIaraloT MaTepUalbl HA OCHOBE KEPaMHKH,
KOTOpBIE BblAEpKUBatOT Temrepatypy g0 1100 °C.

MOXHO CBapUTh BBIXJIONHBIE MATPyOKW W3 TPyO OMMHAKOBOHM JUIMHBI, YTO TPAKTHKYETCS Ha
TOHOYHBIX aBTOMOOMJISIX, Ha KOTOPBIX YCTAHOBIJIEHBI JBUraTeld C TypOOHAJIyBOM. OTO IOMOXKET
COKOHOMHTH HECKOJIBKO JIOMIATUHBIX cvil. HO cBapHBIE BBIYCKHBIE KOJUICKTOPHI U3 TPYyO MMEET CMBICI
JieNaTh TOJIBKO B TE€X CIIydyasiX, KOIJa CyllecTByeT HeOOXOMMOCTb BBIPABHUBAHUS MPOTSKEHHOCTH Ia3o-
BBIX TOTOKOB WJIM KOTJA HET MOAXOJSIINX JHUTHIX KOJUIEKTOPOB. XOpOIIWE KOJUIEKTOPHI TAKOTO THUIIA
CTOSIT JI0BOJIBHO 0POT0. Takue KOJUIEKTOPhI JOKHBI OBITh C/IE€TIAaHbl U3 KapOIPOYHON CTaM, UHAUYE OHU
HE BBIIEp)KAT JEHCTBYIOMIMX TETUIOBBIX HArpy30K. A CBapHBIC IIBBI B KOJUICKTOPE TOPMO3ST Ta30BBIN
HOTOK.

I'nymmnrem 1 KATAIUTHYECKUA HEHTPAIU3ATOP

To, 4TO HaXOIUTCS 3a KOJUIEKTOPOM, TOXKE OKA3bIBAECT CYIIECTBEHHOE BIMSIHUE HAa MOIIHOCTh
neurarens. [locie BbIxoJa oTpabOTABIIMX TAa30B U3 BBHITYCKHOTO KOJUIEKTOPA OHU JOJKHBI MPEOJI0JIETh
el1e HECKOJIbKO Iperpaa. Y aBTOMOOMIIS, UMEIOILEro JIBUraTellb TypOOHAAYBOM, Cpa3y 3a KOJIEKTOPOM
yCTaHOBJIEH TypOokommpeccop. Ho o HeM moroBopum moszxe.

VY nBuratens 6€3 HaJayBa IEPBBIM HA CBOEM ITyTH Ta3bl BCTPETAT KaTATUTUICCKUN HEUTpAIHU3aTop,
OOBIYHO TPUKPEIUISIEMBIH MPUEMHONU TpyOe BBIMYCKHON cUCTeMbl. Jljis OONBIIMHCTBA COBPEMEHHBIX
ABTOMOOWJICH KaTaJTUTUYCCKUN HEHUTpaATIU3aTOP — 3TO OCHOBHOM 3JIEMEHT BBIMTYCKHOW CHCTEMBI, T. K. 0€3
CUCTeMBbl HEHTpanu3aly BpPETHBIX BBIOPOCOB AaBTOMOOWIL HE JOMYCKAaeTcs K OKCIUTyaTalluu.
Karanuruueckuil HEUTpanu3aTop CIYKUT AJI1 YMEHbIIEHUS! TOKCHYHBIX KOMIOHEHTOB B OTPaOOTaBIIMX
razax. Croenmuduka COBPEMEHHBIX  KAaTAIUTHYECKUX  HEHTPaIM3aTOpOB, BBIMYCKAEMBIX  IMPO-
MBIIIIEHHOCTHIO, COCTOMT B TOM, 4YTO 3(PPEKTUBHYIO HEHUTPATU3alMI0 TOKCHUYHBIX KOMIIOHEHTOB OHU
OCYILECTBIISIIOT JIUILIb TPU 3HaYeHUH Kodpduimenta n3bbiTka Bo3ayxa o = 0,994 + 0,003, T. e. mnpu
00OTameHHON TOIUTMBOBO3AYIIHONH paboueit cvecu (o0 < 1). Hawigyymas TOIUTUBHAs SKOHOMHYHOCTB
JIBUTATENS] MMEET MECTO IpH paboTe Ha 00ETHEHHBIX CcMecsAX NMpH K03 duimente n3obTka Bo3ayxa o = 1,05—
1,15. C nenbio onpeaesieHs KOJIMYECTBA KUCIIOPOa, COJICPKAIIErocs B OTPa0OTaBIINX ra3ax, U BO3MOXHOU
KOPPEKIIMU COCTaBa TOTUTMBOBO3IYITHOW CMECH, obecriednBaroniero 3(hHeKTHBHYIO paboTy KaTau-THIECKOTO
HEWTpaan3aTopa, B BBITYCKHOM TPaKTe YCTaHABIMBAETCS JAaTYUK OOPATHOW CBS3H, TaK HA3bIBAEMBIN J1AMOOa-
30H0 (KUCIIOPOAHBIN naTuuk). Ha HEeKOoTOphIX aBTOMOOMISX (HampuUMep, Ha SIMOHCKUX aBTOMOOWIISX (GUpMBbI
Toyota) pa3memaioT gaxke ABa TaKUX JaTUYMKa: OJMH — Ha BXOJI€ B KATATUTHUECKUN HEHUTpaIu3aTop, a Ipyrou
— Ha BBIXOJIC M3 HET0. JTO TO3BOJISET OJOKY 3JEKTPOHHOTO yrpamieHus padoroit meurarens (BDYVY), T. e.
00pTOBOMY KOMITBIOTEPY, OLIEHUBATH APPEKTUBHOCTD PA0OTHI KATATUTHYECKOT0 HEHTpaIn3aTopa.

KoHCTpyKIIMM COBpEMEHHBIX HEUTPAIM3aTOPOB UMEIOT CPABHHUTEIHHO HEOONBIIOE COMPOTHBIICHHE
ra3oBOMY MOTOKY. 3aMEHa MX MPOUCXOTUT OOBIYHO MO MPUYHHE MPEKIOHHOTO BO3pacTa, HO MHOTA U U3
acTeTHYecKkux cooOpaxkeHui. Ho mocne ¢opcupoBanus aBurarens, OCOOEHHO C HCIOJb30BaHUEM
Ha/TyBa, HEUTpanu3aTop IEenecoo0pa3HO BCE K€ 3aMEHUTh Ha JPYroi, COOTBETCTBYIOIIUN peanbHON
MOIIHOCTH JABUTaTENsA. PRIHOK mpeayaraer pasHooOpa3Hble KOHCTPYKIIMK HEUTPATIM3aTOPOB IS ABUTATEIICH
TIOBBIIIIEHHOW MONITHOCTU. HelTpanuzaTophl BHITIOTHSIIOT B KOPITycax U3 HEPrKaBEIOIIeW CTaiu, KOTOphIE U
JOJITOBEYHBbI, U KpacuBbl. [lo pasmepaM HOBBIA TIOHMHTOBBIM HEUTpaau3aToOp AOHKEH OBITH OOJbINE, YeM
mTaTHbIM. Bo BCAKOM ciydae, ero BXOAHAs M BBIXOJIHAs TPYOBI NOJDKHBI OBITH OOJBILIETO TUAMETpPa, YeM
npexne. Beimycknas TpyOa nocie HefTpanu3aTopa JOKHA COOTBETCTBOBAThH paboueMy 00beMy JABHUTraTess U
YPOBHIO €r0 MOJU(PHUKAIIH.

B mnpomecce »kcrmmyaTanud aBTOMOOWIST HEOOXOIUMO BHHUMATENBHO CJIEIUTh 32 TEXHUYECKUM
COCTOSIHUEM HEWTpaau3aTopa, KOTOPBIM CIIOCOOCH 3aCOPUTHCS. 3HAYMTENBHO 3aCOPEHHBIN HEHTpamu3aTop
CYIIECTBEHHO YBEJIMYMBAET CONPOTUBICHHWE TIOTOKY BBIXJOMHBIX Ta30B M MOXET MPAKTHYECKU
3aKynopuTh JBUrareiab. OCHOBHBIMU MPUYMHAMHU 3aCOPEHUS HEUTpAIU3aTOpa SIBISIOTCS: NPUMEHEHUE



HEKAaYeCTBEHHOTO O€H3MHAa WM 00aBOK K HEMY; H3HOC NIATyHHO-TIOPIIHEBOW TPYIIBI JABUTATENS:
MIOPIITHEBBIE KOJIbIIA MTPOIMTYCKAIOT CIUITKOM MHOTO MacJia, U U3 BBIXJIOMHOW TPYOBI UAET YEPHBIH JIBIM.

BONBIIMHCTBO TIOHMHIOBBIX BBIIYCKHBIX CHCTEM, IMPEIJIAra€MbIX pPBIHKOM, HMEKOT BCE T€
DJIEMEHTBI, KOTOPHIE HYKHO PACIOJIOKHUTH 332 HEUTPAIU3aTOpOM: TPYObl M HEOOXOAMMOE KOJIHMYECTBO
riymurenei. CucreMa MOKeT IpoAaBaThCsl pa300paHHOM Ha YacTH Ui 00JIErYeHus YIIaKOBKH, TOCTaBKU
U ycTaHOBKU. Ee ciieyeT npucoeAMHUTh K 3aIHEMY KOHILy HEHTpain3aTopa.

CraHapTHBIN TIIYHIUTENb COJIEPKUT MHOXKECTBO MEPErOPOJIOK, KOTOPBIE YBEIMYUBAKOT IYyTh IS
BBIXJIOMHBIX Ta30B. DTHM CITIOCOOOM TIIYIIMTCS ITYM, CO3/IaBa€MbIi Ta3aMu MPH BBIXOJE U3 IMIJIMHIPOB.
OpnHako 3TO K€ CO3[1a€T MOBBILIEHHBIE COIPOTHUBIICHHS Fa30BOMY MOTOKY, YTO OTHUMAET y JBUTATENs
HEMAIYI0 4YacTh €ro 3(PQPeKTUBHOW MOIIHOCTH. KilacCMYeCKWii TIOHWHTOBBI TIYIIUTENb COJCPIKUT
KaMepy C OpSIMOTOYHBIM Nep(OpPUPOBAHHBIM CEPACYHUKOM, KOTOPBIH OKPYKEH CTEKIOBOJIOKOHHBIM
3BYKOIIOTJIOMIAIONINM MaTepraioM. Eciu TOpOXXKHBI MPOCBET aBTOMOOWIIS TOCHE MOIU(DUKAINH
CHUCTEMBI BBIITYCKA OKA3aJICS MEHbIIE CTAHAAPTHOTO, TO UMEET CMBICJI YCTAHOBUTH [IYLIUTENb OBAaJIbHOMN
¢dbopMbI BMecTO Kpyrioro. [Ipu ropru30oHTaTFHOM PACIIONIOKEHUN OONBIION OCH OBaJIa TAKOW TITYIIUTENb
HEMHOT'O ITPUIIOTHUMETCS HaJl IOBEPXHOCTHIO TIOPOTH.

3aMeHa BBIITYCKHOM CHCTEMBI — CaMblii BepHbIA NyTh NoBbimieHUs MomHocth JIBC. [IBurarens
OYEHb YYTKO pearupyeT Ha W3MEHEHHE COMNPOTUBIEHUS B BBINYCKHOW cucteme. He cnydaiiHo mnpu
xanobax kaueHta CTOA Ha majieHre MOIITHOCTH JIBUTATENS TMarHOCTHKA HAYNHACTCS B TIEPBYIO 0UYepPe.b
C BU3YaJIbHOU MPOBEPKH TEXHUYECKOT'O COCTOSIHUS BBIXJIOTHOW TPYyOHBI. JIt00asi BMSITHHA HA HEW CHUXKAET
MOIIIHOCTh JIBUTATENs, a 3HA4YUTeNbHass ee Aedopmaius MOXKET CBECTM K MHUHHUMYMY pe3yJIbTaTbl
UJICATLHOTO TEXHUYECKOTO OOCITYKMBAaHUS WJIM TIOHUHTA JIBHratens. lIpuMepoM MOMXKET CIYKUTh
U3BECTHAsE MHOTHM BOJUTENSIM CHUTyalus, KOIJla 3UMOM MpH JIBUKEHUH aBTOMOOWIIS 33aJHUM XOJIOM
(Hampumep, MpU Pa3BOPOTE) OH YTHIKAETCS B Cyrpol, U B BHIXJIONHYIO TpyOy HaOuWBaeTcs CHET. JTOTO
OKa3bIBa€TCsl JOCTATOUYHO, YTO-ObI JABUraTeNb 3arjioX. BHOBb 3alyCTUTh €ro MOKHO TOJIBKO MOCTE TOTO,
KaK BBIXJIONHAs TpyOa OyAeT MpoyuIneHa.



IIpakTnueckas padora Ne 4
Tema 3 Mogudukanus 1BUraTesif

2. TIOHUHT CHCTEMBI 3AKUTAHUA
OBHaKOMHeHI/Ie C HaHpaBHeHI/IHMI/I TIOHHUHT'a CUCTEM 3aKHUTI'aHU, HOI[60p CBe‘-Ief/'I 3aKHUTaHUSA

Cucrema 3aKuUTaHus MpeTIHa3HaueHa IS OJaud JIEKTPUIECKOW UCKPBI B IWJIMHAPHI IBUTATEIS C
IIeJTFI0 CBOEBPEMEHHOTO BOCIIAMEHEHUS paboyeii cMecH.

Bricokoe HampspkeHHEe  (QOpPMHpPYETCS B CIICUHAIBHOW  KamyuwiKe 3A)MCU2AHUA  TyTeM
TpaHchoOpMalMi TOKAa HHU3KOTO HANpsKEHWS OT 12-BONIBTOBOM aKKyMmynsiTopHOW Oartapen. Takue
CHCTEMBbl Ha3bIBAIOTCS Oamapeinbimu (M0 WCTOYHUKY TOKa). [IOCTOSHHBIN TOK HU3KOTO HaNpPsDKEHHS
npeoOpa3yeTcst B HUX B TOK BBICOKOTO HANpPsKEHUS MOMEHT pa3MbIKaHUs JEKTPUUECKOM e HU3KOTro
HamlpsDKCHUsST € TIOMOUIBIO  Mpepvléamens,  TPUBOJ ~ KOTOPOTO  OCYIICCTBISCTCS  OT
ra30pacrpeieIuTeIbHOT0 MeXaHu3Ma JBuratelns. [lolydeHHOe TakuM ITyTeM BBICOKOE HAIPsDKEHHUE
pacmpeniensieTcsi M0 OTHAENbHBIM LWJIMHApPAM JBUTAaTeIsl B COOTBETCTBHM C UX IMOPSIKOM paboOTHI C
MIOMOIIBIO YCTPOICTBA, HA3BIBAEMOTO pacnpedenumenem. OObIMHO TPEphIBATENb
Y paclpeAenuTeh HMEIOT COBMECTHBIM NPUBOA M OOBEIMHEHBI
B €ZIMHOE YCTPOWCTBO — npepbléanmeb-pacnpeoenumens.

Cucrema 3a)XWraHWs, OCHOBOW KOTOPOW SIBISIETCS TPEpHIBATENb-PaCIIPEICIUTENb, HA3bIBACTCS
KOHTaKTHOW. B mocnenHue rojpl CHCTEMBI 3KUTaHUS Pa3BUBAIOTCS HA OCHOBE AJIEKTPOHUKH, YTO CY-
IIECTBEHHO IOBBIIIAET WX BO3MOXHOCTH B CPaBHEHUH C TPATUIMOHHBIMH OarapeiHbiMu. Llupoko
UCTIONIBb3YIOTCS] TPAH3UCTOPHBIE U TUPUCTOPHBIE CXEMBI, YCIEITHO OCBAaMBAIOTCS TaK Ha3bIBaeMble U PO-
BBIC CHUCTEMbI 3)KMTaHHA. JTO KAa4eCTBEHHO HOBBIE CHCTEMBI, XOTSI OHU OCTAIOTCS OaTapeidHBIMHU IO
Croco0y UX MUTaHUS TOKOM.

KonTakTHas cucrema 3axuranusi. CucreMa COACPKHUT KaTYIIKy 3a)KMTaHHS, TPEPHIBATEIIb-
pacrpeieNnuTeNb, CBEYM 3a)XKUTaHUs, MPOBOJA BBICOKOTO HAIMPSOKEHHS M BBIKIIOYATENb 3a’KUTAHMS.
KonraktHas cucrema 3axuranus (puc. 1, @) COCTOUT U3 ABYX 3JCKTPUYECKUX IIETeH: Iernn HU3KOTO
HampspKeHUs (IEPBUYHON) U IS BHICOKOTO HANPSDKEHUS (BTOPUYIHOMN ).

a

siks

Puc. 1. CxeMbl CUCTEM 3aKUTaHMSL:
8— KOHTaKTHas; 6 — KOHTAKTHO-TPAH3UCTOpHas; 6 — OECKOHTaKkTHasi; / — KOHTAaKThI
pacopenenurens; 2 — poTOp pacHpelesuTeNsl 3aXUraHusi; 3 — paclpeneiuTenb Toka, 4 —
KyJa4oK; 5, 6 — KOHTakKThl MpepbIBaTens; 7/ — KOHAEHcaTop; 8§ — mpepsiBatenb; 9, 10 —
BTOpUYHasT U NepBUYHas OOMOTKHM; [/ — KaTymka 3axuraHusi; /2 — JOINOJIHUTENbHOE
COINPOTHUBIIEHUE; /3 — BKIIIOUATENb 3aKUraHus; /4 — cBe4a 3akKUraHus; /5 — TpaH3UCTOPHBIN
KOMMY-TaTop; 16 — 3JIeKTpOHHBIH KOMMYTATOp; /7 — OECKOHTAKTHBINA JaTYUK

BriepBUYHYIO LI€Nb BXOJAAT: BKIIOYATENb 3aKUTaHUs /3, NOMOJHUTENBHOE CONpPOTHBIEHUE /2,
nepBuyHass oOMoTKa /() KaTymKu 3axuranus //, mpepbiBateiab § LENU HHU3KOTO HANpsDKEHUS U
KOHJIeHCaTop 7. BropwuHas nenb BKIIOYAaeT B ce0s BTOPUUHYIO OOMOTKY 9 KaTyIIKHM 3a’KUTaHUS,
pacnpenenurenb 3 ToKa BBICOKOTO HAMPSHKEHUSI U CBEUH 3a)KUTaHUSI.

IIpu 3aMbIKaHUM KOHTAKTOB 5 M 6 IpepbIBaTENsd TOKA HU3KOIO HANPSIKEHHS 110 MEPBUYHON LIENU
IPOXOJUT TOK OT aKKyMYJISITOpHOU OaTapen miu reHeparopa. [Ipoxoast mo nepBUYHON 0OMOTKE KaTyIIKU
3QKUTaHMsI, TOK CO3JAeT CUIbHOE MarHuTHoe noiie. [Ipym pa3MblkaHMM KOHTAaKTOB IpepeiBaTrens &
(kyna4yok 4 HaOeraeT BHICTYIIOM Ha PhIYaXKOK C KOHTAKTOM 6) TOK HHM3KOTO HaNpsHKEHUS IpepbIBaeTCs,
CO3/1aHHOE€ MarHuUTHOE IoJie cBopauyuBaeTcs. [Ipu pe3koM yMEHBIIEHMHM BEIMYMHBI MATHUTHOTO IOJIA,



KOTOpOE IepeceKaeT BTOPUUHYI0 OOMOTKY KaTYIIKH 3a)KHTaHHs, B HeH MHIYKTHPYETCS TOK BBICOKOTO
HaIpsHKEHUS.

Tok BBICOKOTO HampsKEHWS MOJABOAUTCA K POTOPY 2 paCHpElEeNUTENs 3aXKUTaHus, KOTOPBIN

BpalllaeTcss BMecCTe C KyJauykoM 4. MOMEHT pa3MbIKaHUsI KOHTAaKTOB IpephIBaTelsi TOK BBICOKOTO
HaIPSDKEHUS MIOCTYNAeT K OJHOMY M3 KOHTAKTOB / pacHpeneiuTeNs 3aKUraHusl, KOTOPbIE COEIMHEHBI CO
cBeuaMu 3axxuranus /4. VICKpoBOW pa3psii MEXAy DJIEKTPOAAMHU CBEYM 3aKUTAaHUS MPOUCXOJINUT B TOM
IWJIMHPE, B KOTOPOM B 3TO BpeMsl 3aKaHUMBaeTcs ckatue paboueil cmecu. KoHTakTHas cucrema
3a)XKUraHus He oOecrieunBaeT HaaexkHOH paboTsl ABC mpu 3HaYMTENbHOM YBEIWYEHUH YaCTOTHI BPAILCHUS
KOJICHYAaTOr0 Baya, CTENEHH CXKATHs M KOJIMYECTBA LMIMHAPOB. [l obecrieyeHus HaaeXHOH paboThl TaKUX
JBUTATENEHl HEOOXOAUMO YBEIMYMBATh CHIIy TOKA B NEPBUYHOM IIENM CHUCTEMBI 3a)KHMTaHMs (LEMHU HU3KOTO
HAIlPsODKCHUS), 9TO HEBO3MOXKHO H3-32 PE3KOr0 CHIKEHHS CpOKa CIIy’)KObI KOHTAKTOB HpEephIBATEIS
BCJIE/ICTBHE MX oOropanus. KOHTaKTHO-TpaH3UCTOpHAsI CUCTEMa 3aKUTaHMs. DTa cucTemMa oOecreunBaeT
Oosee HaaeKHYIO pabOTy JBUraTelisl; MOBBIIIAET CPOK €ro CIY>KObI U MPUEMHCTOCTh; O0Jieryaer ImycK
JIBUTATENIs; YMEHBIIAET pacxo]] TOIUIMBA, U3HOC CBEYEH 3a)KUraHUs U KOHTAKTOB mpephiBarens. OHa
YBEJIMYMBAET TOK B LIENIM BBICOKOT'O HAIpsKEHMs Ooiee yeM Ha 25 %, a Takke SHEPTHUI0 U JUINTENIEHOCTh
HCKPOBOTO pa3psijia (mouTu B 2 pa3a), 4TO CIIOCOOCTBYET OoJiee TIOJTHOMY CTOPAaHHUIO JTake 00CTHEHHOM
paboueil cMecH B LMJIMHAPAX ABUraTeNs.
B KOHTaKTHO-TPAaH3UCTOPHYIO CXEMy B3aXHraHWs BXOmiT (puc. 2, 0): KaTymKa 3a)KUTaHHS;
pacrpeeInTelb 3aXUraHusl IpephIBaTeIeM TOKa HU3KOTO HaNpsDKEHUS; paclpeeuTeNlb TOKa BEICOKOTO
HaNpPsDKEHUS; CBEYM 3aKUTaHUS; TPAH3UCTOPHBIM KOMMYTATOp; IMPOBOJA BBICOKOTO HAMNPSKEHUS U
BBIKJIFOYATENb 3aKUraHus. [Ipu akTuBH3aluu BRIKIIIOYATENS 3aKUraHus /3 1ocie 3aMbIKaHUsI KOHTAKTOB
5 m 6 mpepsiBaTens TPaH3UCTOPHBIM KOMMYTaTop /5 OTKpBIBaeTCs, U MO NEepBUYHOM oOMoTke [0
KaTYIIKH 32XKUTFaHUs TPOTEKaeT TOK. B MOMEHT pa3MbIKaHMs KOHTAaKTOB MpephIBaTENsl TPaH3UCTOP
KOMMYyTarTopa 3anupaercs. TOK B HNEpBUYHOM LIENIM PE3KO YMEHBIIAeTCs, U BO BTOPUYHOM oOMOTKE 9
KaTYLIKU 32KUTaHUS CO3/1aeTCs TOK BHICOKOTO HampspbkeHHst. OH MOABOAUTCS K pOTOpY 2 pacHpeenuTens
3, KOTOpBI pacmpenensieT TOK BBICOKOI'O HampsKEHHUs MO cBeyaM [4 3aKUraHusi B COOTBETCTBUH C
HOPSIIKOM pabOThI LIMIMHPOB JABUTATEIS.

BeckoHTakTHasi cucreMa 3axkuranms. Takas cucremMa oOecreynBaeT HAIEKHYIO pPaboOTy
JBUraTesns, T. K. MO3BOJSAET MOJIydyaTh CTaOMJIBHOE MCKpOOOpa3oBaHME B CBeuYax 3aXUTraHus U Oolee
YCTOMYHMBOE BOCIUIAaMEHEHHE paboyeil cMecu Ha pa3iMyHBIX pexumax paboThl JIBUraTels.
OTnu4uTeIbHOW OCOOEHHOCTBIO 3TOM CHUCTEMBl 3a)KMTaHMs SBISETCA €€ OCCKOHTAKTHBIM JaT4uK, HE
M0JIBEP)KEHHBIII MEXaHUYECKOMY BO3JEHUCTBUIO U M3HOCY. [09TOMY MOMEHT 3a)KMraHUsl C YBEIMUEHUEM
npoOera aBTOMOOWJISI HE U3MEHSIETCS, M CHCTEMa He TpeOyeT 00CITyKUBAaHUS B MPOIECCE IKCILTyaTaI|H.

B OeckoHTakTHYIO CHCTEMy 3a)KHTaHHs BXOIAT: KaTylIKa 3aKUTAaHHS; IaTYUK-PACIIPENeIUTEIb
32)KUTAHUS, COCTOSAMIMA M3 OECKOHTAaKTHOI'O MHUKPOJIEKTPOHHOIO JaT4YMKa M PACHpEeleNUTeNs ToKa
BBICOKOT'O HAIPSDKEHUS; CBEUM 3a)KUTAHUS; SJIEKTPOHHBIM KOMMYTATOp; MTPOBOJIa BHICOKOTO HAMPSKEHUS
W BBIKJTIOYATENb 3akuraHus. [Ipu BrirodeHun 3axkuranus /3 (puc. 1, 6) TOK HU3KOTO Ha-TIPSHKCHUS
MOCTYHAeT K 3JIEKTPOHHOMY KOMMYyTatopy /6 (puc. 2) Kk OECKOHTaKTHOMY JaT4MKy /7, HAXOZSIIEMYCs B
JaT4YMKe-paclpeenuTene 3akuranus 3. PacnpenenurenbHbIA Bajl JBUTATeNs BpallaeT Bajl JaTdMKa-
pacnipenenurens, U OSCKOHTaKTHBIM AaT-uuK /7 MOJAET MMITYJIbCHl B DJEKTPOHHBIM KOMMyTatop /0,
KOTOPBI NpeoOpa3yeT ux B UMIYJIbCHl TOKAa B MEPBUYHON 0OMOTKe /(0 Karymku 3axuranus //. Tok B
NEepBUYHOI 0OMOTKE KAaTyIIKH 3aKHUTaHHsl CO3/1a€T MarHUTHOE TOJI€.

Puc. 2. DneKTpoHHBII KOMMYTaTOP:



1 — xopmyc; 2 — obmuit 6710K; 3 — UMITYJIBCHBIN TpaHchopMaTop; 4 — TPAH3UCTOP; 5 — KOJIOJIELL;
6 — DIEKTPOJIMTUYECKUI KOHJICHCATOP; 7 — METAINTMYECKOE JTHO; 8§ — TEIITIOOTBOJ

B MoMeHT npephIBaHHs TOKa MArHUTHOE TI0JI€ PE3KO YOBIBAET,
¥ BO BTOPUYHOM OOMOTKE 9 KaTyNIKH 3aKUTAHHUS WHAYIHUPYETCS TOK BBICOKOTO HAIPSKEHUS. DTOT TOK
MOCTYTIAET K BPAIIAOIIEMyCsl POTOPY 2 pacipeneuTeNs 3a)KUTaHusI U OT HEro K OJTHOMY U3 KOHTaKTOB /
pacrpeaenuTens, COeIMHEHHBIX CO CBeuaMH 3axuranusi /4. VICkpoBo#l paspsii MeXIy d3JEKTPOJaAMHU
CBEYH 3)KUTaHUs BOCIJIAMEHsIET pabodyio CMECh B IHJIMHAPAX BUTATEINS B COOTBETCTBUH C MOPSIKOM
paboTHI ITUITHMHAPOB.

HudpoBbie cucrembl 3axuranus. Ha coBpeMeHHBIX aBTOMOOMIISIX C BIPBICKOM TOIUIMBA U
SJICKTPOHHOW  CHUCTEMOW  yOpPABJICHHMS  3aXXUTAaHUEM TP TOMOIIM  OOPTOBOTO  KOMIIBIOTEpA
pacrpeaenuTensb 3aKUTaHus TOJIbKO HalpaBJIsIeT BEICOKOE HAMPsHKEHUE K HY)KHOW CBeY€ B COOTBETCTBUU
C TIOPSIKOM palboThl HUIUHAPOB. OcTalbHbIe (YHKIIMH CUCTEMBI 3QKUTAHMI, B TOM YHUCIIE U OTIEPEIKCHHE
3aKHUTa-HUS, OCTAIOTCS MO KOHTPOJIEM KOMIIBIOTEpA.

Ha HekoTOpbIX aBTOMOOWISIX HET JaXke pachpeienuTeNiss. Ta-Kue CUCTEMbl Ha3bIBAIOTCS
cucmemamu 0e3 pacnpedenumens. 3TUX cucTeMax (YHKIUIO paclpeneiuTeNsi BBIMOJHIET JaTYUK
TIOJIOKEHUST PaCIpe/IeIUTEILHOTO Baja, KOTOPBIA TOJaeT WHGOPMAIUI0 OOPTOBOMY KOMIBIOTEPY O
MOJIO’KEHUHU KOJIGHYATOTrO Baja OTHOCUTENBHO BepxHeil MepTBoil Touku (BMT) mopurns B munungpe Ne
1. KommbproTep mpuHHMaeT Bce HEOOXOIWMBIC PEIICHHs, OCHOBBIBASCh Ha ATOW WHGOpMAIUKM W Ha
TAHHBIX, MMOJIYYEHHBIX OT APYTUX JAaTYMKOB. YTPABIAIOIIME KOMAHAbI B BHJIE AJIEKTPOHHBIX UMITYJIHCOB
OH HarpapJysieT Ha OJIOK KaTyIIeK 3aKUTaHUsl, COCIMHEHHBIX BHICOKOBOJIbTHBIMUA MIPOBOJIAMHU CO CBEYAMH
3aKUTaHUS.

Kaxnmas kaTymika 3akuraHusi B OTOM OJIOKE COEAMHEHAa CO CBEYaMH JBYX IWIMHAPOB. B
YEeTBIPEXIIMIHHIPOBOM JIBUTATEIIEe 3TO OOBIYHO mUIUHAPHI 1, 4 u 2, 3. Karymka co3gaetr UCKpy B 000UX
MUIMHAPAX, C KOTOPHIMUA OHA COEIMHEHA, HO TIO/PKEYh CMECh OHA MOJKET TOJIBKO B OJTHOM U3 HHUX, B TOM,
I7ie 3aKaHYMBACTCS TAKT CXKATHs. pe3yJbTaTe BTOpas MCKpa HUYETO HE TMOKHUTaeT, T. K. B JIPyroM
IWIMHAPE 3TON Mapbl 3aKaHYMBAETCS TAaKT BBIXJIONAa OTPaOOTaBIIMX Ta30B, U TOPETh TaM HEYEMY.
[Tockonpky BTOpas HMCKpa MpOMaaaeT, CUCTeMy 0e3 pacIlpeleiuTelNisi Ha3blBAIOT €lUIe CUCHEeMOl ¢
Xonocmoit uckpoii. JlanbHeHM pa3BUTHEM CHUCTEMBI 0€3 paclpefeNuTeNs cTalla CUCTeMa KamyuiKa
Hao ceéeuoil. B 5T0i1 cuctemMe KaxkJas cBeya UMEET CBOIO KATYIIKY U AJEKTPOHHBIA MOIYIb YIPaBICHUS
3axkuranueM. Karyika ycTtaHoBieHa MpsMO HaJl CBEYOM M KPEMHUTCS K KPBIIIKE TOJIOBKU IUJIMHAPOB.
Takyro cucTeMy JIETKO OMO3HATh BHEIIHE 110 OTCYTCTBHIO BHICOKOBOJIbTHBIX TPOBOJIOB. Ha ceronusmnumii
JIEHb TaKHE CUCTEMBI MTO3BOJISIFOT OCYIIECTBUTH Ha0OJIee TIOTHOE YIPABICHHUE 3aKUTaHHEM.

3axkuranue B (l)OpCI/IPOBaHHbIX ABHUTIaTEJIAX

Omnepexenne 3a:xuranus. [Ipy BociuiaMeHEeHNH U CTOPAHUK CMECH B LWJIMHAPE JABJICHUE JOJIKHO
JIOCTUIaTh CBOET0 MAakKCHMMyMa TOT MOMEHT, KOrJa IIOPIIEHb HAaXOAMUTCS B BEPXHEU MEPTBOM TOYKE
(BMT). Ho Tak kak HOpMajibHOE TOPEHHE CMECH U HApacTaHUE JIaBJICHHUS T'a30B TPEOYIOT OIpeIeIEHHOTO
BPEMEHH, TO MOPKUraTh CMECh IMPUXOAUTCS HEMHOIO PaHblIE, yeM nopueHs npunaer B BMT. Moment
3aKUTAaHUST U3MEpsAETCs] BEIMYMHOM yIya, Ha KOTOPBIH HEOOXOAMMO IIOBEPHYTh KOJIEHYAThIH Baj
JBUTATENs, 4TOOBI JBMXKYLIMICS BBepX mnopmieHb goctur BMT. DToT yron HasbIBaeTcs y2iom
onepesicenua 3axcucanus. CaumikoM OOJIBLIIOW YToJl ONEPEKEHUs 3aKUTaHUs (paHHEE 3aKUraHHe),
KOIZla MOplIeHb eme jganeko or BMT, npuBeger K TOMy, YTO [JaBJIEHHE JOCTUTHET CBOETO
MaKCHUMAaJIbHOTO 3HAUYEHUS elle 10 TOro, Kak nopuieHs goctur BMT. CnenoBarenbHo, Ha HOpIIEHb Oy IyT
JeCTBOBATh MAaKCUMaJIbHbIE CHIIBI COMPOTUBIICHHUS I'a30B, KOTOpbIe OyIyT MPOAOIIKATh YMEHbIIATh CBOM
00bEM BMECTO TOr0, YTOOBI COBEpIIATh PabOTy paclIMpeHus. MOIIHOCTh ABHUraTesss CHHU-3UTCS IO
CPaBHEHMIO C pacueTHbIM 3HaueHueM. [Ipu ciumkoM mo3gHeM 3a)XUraHuu (Majod BeIUMYMHE yriia
OTEpPEeKEHUS 3aKUTaHMs) JABJICHHE Ta3oB €lle HE JOCTUTHET CBOEr0 MaKCUMyMa B MOMEHT NpUXOja
nopuisas B BMT. B urore Takxe He OyJIeT TOCTUTHYTa pacuyeTHasi MOLUTHOCTb ABUTATEsL.

OnepexeHne 3aKUraHus — BEJIMUMHA HENOCTOsIHHAsL. Ero Henmb3sl ycTaHOBUTH 3apaHee pa3 U HaBCEerja.
IIpexxae Bcero, onepekeHUE 3a)KUTaHUS 3aBUCUT OT YAacTOTHl BpalleHHs KoJieHYaTtoro Bayia. Yem Oosblie
CKOpPOCTh BpAIllEHUs KOJEHYAaTOro Bajla, TeM paHbIlle HEO0OXOAMMO BOCIUIAMEHATh cMech. Kpome Toro,
OIEPEKEHHUE 3aKUTAHUsI 3aBUCUT OT CKOPOCTU TOpeHusi cMecH. Ha CKOpOCTb ropeHusl BIMSAIOT Harpyska
JIBUTaTelIs, COCTaB CMECH, OKTaHOBOE YKMCII0 OCH3MHA U TIp.



Ha 3aBojckom aBuratesne Bce ero CUCTEMbl ONTUMHU3UPOBaHbI paboTaloT ucnpaBHo. Ho 3Tu cuctemsl, B
YaCTHOCTH CHCTEMa 3a)KUTaHus, HE PaCCUMTaHbl HA YBEJIMYEHHUE MOIHOCTU JBUTATENs, ero paboTy mpu
NOBBIIIEHHOM JABJIEHUHM B LWIMHJpPAaX M CBEPXBBICOKMX CKOPOCTSX BpAIIEHMs KOJEHYAaTOro Basa.
IToBeIIIEHHAs YacTOTa BpalI€HUA KOJICHYATOr'o Bajila IMPUBOJUT K BO3PACTAHUIO HArpy3KHW Ha CTaHAAPTHYIO
CHCTEMY 3a)KHI'aHUs, a IMOBBINICHHOE [ABJIICHHE B LWIMHIPAX YBEIWYMBACT IUIOTHOCTh CMECH, KOTOPYIO
ropaszio TpyAHee MPOOUTh MITATHOMY HCKPOBOMY paspsiay. UeM ruioTHee pabouasi cMech, TeM OoJiee BHICOKas
MOIIHOCTH UCKPBI TpeOyeTcs s CO3JaHNsI HOPMAJIBHOTO TPOIecca BOCIUIAMEHEHHS.

OpnHa U3 MpUYHH, 10 KOTOPOW CTaHJApTHAs KaTyIIKa 3a)KUTaHUs HE MOXKET padoTaTh IMPU BHICOKUX
000poTax KOJNEHYATOrO Balla, 3aKJII0YAeTCs B HENOCTATKE BPEMEHM MJIs HapacTaHUs MAarHUTHOTO TOJS
OOMOTKM HM3KOTO HamnpspKeHHs. TIOHMHIOBbIE KaTYHIKH 3a)KHTaHUs CHOCOOHBI J1aBaTh 0ojiee BBICOKOE
BTOPUYHOE HANpPSDKEHHE MO0 CPaBHEHHIO co cTaHAapTHeiMH. Camo mo ce0e 3TO He co3laeT NmpubaBKy
MOIIIHOCTH JIBUraTelt0, HO 3aTO M30aBIIsieT ero OoT cO0eB B paboTe MPHU BHICOKMX CKOPOCTSAX BPALLEHUS
KOJICHYaTOro0 Balla U3-3a TMPOMYCKOB BOCIUIAMEHEHHS CMECH B HEKOTOpbIX muinuHapax. [lpu
(dopcupoBaHUU ABUTATENS U U3MEHEHUU €r0 CKOPOCTHOI'O PEXXKUMA ONEPEKEHUE 3aKUTaHUs HE0OOX0IUMO
pPEeryJiupoBaTh. KJIACCHYECKUX CHCTEMax 3a)XUTaHWsS HAa4YalbHBI Yrol ONEpeKEHUs 3aKUTaHUA
YCTaHABJIMBAETCS IOBOPOTOM KOpIyCca pacHpelesuTeNsl, a pEeryJupoBaHUE yIja OCYLIECTBIISETCS
JOCTaTOYHO MPUOIU3UTENHHO IIEHTPOOCKHBIM M BAKYYMHBIM PETYJIATOpaMU. DTa CUCTEMa He MO3BOJIsIa
JOCTUTaTh ONTHUMAJIBHOTO CrOpaHMsl roproyeil cMecH Ha BceX pexumax paborel asurarens. OIHaKo
COBpPEMEHHBIE IBUTATEIH C SJIEKTPOHHBIM BIIPHICKOM TOILTUBA TPeOYIOT 00Jiee TOUHOU PEerylIupOBKH, T. K.
y>KE€CTOUEHbI TPEOOBaHUS K MOKA3aTEeIsIM TOKCUYHOCTH OTpaOOTABIIKX ra30B.

[TosTOMy cnemyeT mepenporpaMMUpPOBATH COOTBETCTBYIONTUM 00pa3oM O0pPTOBOM KoMmmboTep. J1Jis

9TOM IIETTM Ha KaXXJAO0M peXUMe paOOThl JBUTATENsl OMBITHBIM ITyTEM OIpPENeNIeTCs] ONTUMAIbHBIN Yo
OTIePEIKCHUS 3Q)KUTAHUS, M 3TU JaHHBIE 3aHOCSITCS B OJIOK 3JIEKTPOHHOTO yrpaBienus nsuratenem (b2Y)
B BHJIE KapThl MaMsATH. OIHAKO 3T U3MEHEHUS YIJla ONEPEKEHUS 3aKUTaHNs HE MOBJIMSIOT Ha I1aBHOE —
HE MOBBICAT SHEPTUIO0 UCKPOBOTO paspsiaa. st 7Toro HyHO yCTaHOBUTH BMECTO CTaHIAAPTHOM CHCTEMBbI
3a)KUTaHMsI KOHJIEHCATOPHYIO.
Konnencaropnas cucrema 3axxuranmsi. OHa COCTOUT M3 BJICKTPOHHOTO U KOHJIEHCATOPHOTO OJIOKOB.
OnepexeHueM 3aKUTaHus MO-IPEKHEMY YIIPABIISIET KOMIIBIOTEP, & KOHAEHCATOPHBII OJIOK — 3TO MPOCTO
OONBLION HAKONUTENIb HHEPIUU. OJIEKTPOHHBIM OJOK CHA0XXEH MHKPOIPOLIECCOPOM, IMPOrpaMMmy
KOTOPOT'0 MOXHO MHOTOKPAaTHO NepenuckiBaTth. KoHaeHcaTopHas cuctema 3a)KUraHusi 0COOCHHO T0JIe3Ha
U1 MO (UIIMPOBAHHBIX JABUraTeneil. 0ObIYHOM cHCTeMe 3aKUTaHusl Ha IEPBUYHYI0 OOMOTKY Ka-TYIIKH
NOJIaeTCsl HANpsDKEHUE OT aKKyMyJsiTopHoW Oartapeu (12 B). KOoHIeHCAaTOpHOM cCUCTEME KOHJIEHCATOp
3apspKaeTcsl MpUMepHo 10 HanpsbkeHus 450 B, a 3aTeM ObICTpO pa3psbkaeTcs uepes NepBUUHYI0 OOMOTKY
KaTylku. B 3Tom cioyuyae st HEOOXOJUMOro HapacTaHUSi MATrHUTHOIO TOJS KaTylIKe 3a)KUraHUs
TpeOyeTcsi MEHbIE BPEMEHH, MPOIECC YCIEBAeT 3aKOHUYMUTHCS MpH JHOOOH YacToTe BpalleHHs
kosjeHvaroro Bana /IBC.

Cy1iecTBYIOT pa3Iu4Hble KOHCTPYKIIMM KOHJIEHCATOPHBIX CHUCTEM 3a)KUraHHWsl, HO BCE OHU
cHaOkeHbl (yHKIMEH OrpaHUYeHHs] YacTOThl OOOpPOTOB KoJieHYaToro Bama. OAHOCTyNeH4YaThIN
OTPaHUYUTENIb MO3BOJIAET YCTAaHOBHUTH IMPEAEIbHYIO YacTOTy BpAallleHHs KOJIEHYaTOro Baja, KOTOPYIO
JBUTATENh HE JOJDKEH MPEeBBIIATh U3 COOOpaKEHUU MPOYHOCTU €ro AeTaneil M HaleKHOCTHU CHUCTEM.
HekoTtopeie Monenu MO3BOJIAIOT PETyJIMPOBATH 3aJEP’KKY MCKpPbI MPH BBICOKOW 4YacTOTE BpallleHUs
KOJICHYaTOr0 Baljla, 4TO ObIBaeT HEOOXOJMMO IMPH HCMOJIB30BAaHUM HajaayBa aBuratensd. [Ipu Hanmyse
BO3pacTaeT IUIOTHOCTh paboyeil cMecH B IMIUMHAPE, U TPpeOyeTCsl yBEINYUBATh 3aJ€PKKY UCKPBI IO Mepe
pocTa NaBieHHs HajayBa. TIOHUHTOBBIE KOHJEHCATOPHBIE CHUCTEMBI pa3padOTaHbl KaK Ui CUCTEM C
pacripefenuTeneM 3aXWTaHus, Tak U 0e3 Hero. Jlms jgBurareneil TOHOYHBIX aBTOMOOWIIEH
KOH/ICHCATOpHAsl CHCTeMa CHa0KaeTCsl KHOMOYHBIM MMOCTOM, MO3BOJISIONINM OBICTPO MEHSTh MPOTPaAMMY
ynpasieHus 3axuranueM. C ee MOoMOIIbI0 MOXKHO M3MEHATh Ipelenbl cCKopocTH aBToMoOmis. Kpome
TOT0, IPUOOP UMEET BCTPOCHHBIN TaXOMETP Ha CBETOAHOAX.

BbicokoBosibTHBIE mpoBoaa. Ecim B cucreMe 3aXHraHuss C IOBBIIIEHHBIM BTOPUYHBIM
HampspDKEHWEM OCTaBUTh CTAaHJIAPTHBIE BBICOKOBOJIBTHBIE IPOBOJA, TO NPU TMOBBIIIEHHBIX Harpy3kax
JIBUTATENs, TOBBIIIEHHON YacTOTE€ BpAllEHHUsA KOJEHYAaTOr0 Bajla WM IOBBIIIEHHOM JaBJIEHUU B
LUAJUHAPAX BBICOKOE HANPSIKEHHE CKOpee BCEro 10 cBedel He noiner. [IpuunHON sABisieTcss Bo3pociiee
JJIEKTPUYECKOE CONPOTUBIIEHUE CUCTEMBI. DJIEKTPUYECKUI TOK HAaWJET APYrod MyTh ¢ HAMMEHBIIUM
CONMPOTUBIIEHUEM M YHIET IO HeMy, HalmpuMep, Ha MacCy JBUTaTells B TOuYKe, Omkalmied K
BBICOKOBOJIbTHOMY ITPOBOJY.



st oOHapy>KeHUs! yTe4eK BBICOKOTO HAIPSDKEHHs HEOOXOIUMO IMOHA0NI0IaTh 3a PaboTaIoMIUM
JBUTATEJIeM B TEMHOM NOMelLIeHUH. B ciydyae mpo6os M30LMK yTeuKa MPOSIBISAETCS B BHJAE TOHKHX
royObIX CBETALIMXCS HUTeH. [Ipu MOBBIIEHHON BIIAXKHOCTH OKpY XKarollei cpeibl MpoOoii 3aMeTeH ele
6onbme. Ecim aBTOMOOWIB HaXoAWUTCS Ha AMHAMOMETPUYECKOM CTEHJE, TO MOYKHO IPOCIEIUTH 3a
YTEUKOM HaAIpsDKEHUS IIpU  WU3MEHEHUM Harpy3ku asurarensd. [losromy mratHele mpoBona
(dbopcupoBaHHOTO IBUTaTelNl HEOOXOIMMO 3aMEHUTD Ha JIpyTue, TFOHUHTOBBIE.

OObIUHBI BBICOKOBOJIBTHBIM TMPOBOJ HMMEET CEPIEYHHK M3 YIJIEPOJOCOAEPIKAIIero MaTepuaa,
KOTOPBIA  OKPYKEH M30JALMEH W3 CTEKJIOBOJOKHA U PE3UHBL. DOJBIIMHCTBO  TIOHMHIOBBIX
BBICOKOBOJIbTHBIX IIPOBOJOB BHYTPU COJEpP’KAaT MAarHUTHBIM CEpACYHUK OOMOTKOM M3 MpoBojaa U
CHJIMKOHOBYIO M30JISILIMIO Ooubliero auamerpa. Tak, eciM cTaHAapTHbIE MPOBOAA MMEIOT JuaMerp 5—6
MM, TO CUJIMKOHOBBIE IOCTUTaloT 8—9 MM B iuaMeTrpe. TIOHHHIOBbIE BEICOKOBOJIBTHBIE IPOBOJIA UMEIOT U
Oosiee TOJICTBIC YeXJbl CBEUEH 3aKUIaHHUsA, MMOCKOJIbKY MMEHHO B 3TOM MECTE BBICOKOMY HAIPSKEHMIO
Jerye MmpoOUTh M3OJSLMI0 Ha Maccy jasuratens. [IpoBojma nuamerpoM 8 MM BIIOJIHE MPUTOAHBI IS
O0JbIIMHCTBA MOUGUIMPYEMBIX ABUraTeneil. /s roHouHpIX aBTOMOOMIIEH JTydllle BCEro MCIO0JIb30BaTh
IpoBoOJa TUaMeTpoM 9 MM u Gotee.

CBeuH 3a;KUraHus

KoHeuHbIM 3]IEeMEHTOM CHCTEMBI 3a)KUTaHHs SIBISIFOTCS CBEYM, KOTOPBIE WUIPAIOT OYEHb BAXKHYIO
posib B obecreueHun OecrniepeOOiHON paboThl nBurarens. BpiOop Tuma cBeYW 3aXUTaHUS IS
MOAU(DUIIMPOBAHHOTO JABUraTeNsl Jake Ba)kHee, YeM Ui cepuiiHoro. MoauduuupoBaHHbBIN JBUTaTelNb
TpeOyeT MpUMEHEHUsI CBeYeH 3a)KMuraHus Jydiiero kadecrsa. MckpoBas cBeua 3akuranus (puc. 3 u 4)
COCTOUT U3 W30JsATOpa [, KOpryca 4, HEeHTPAIbHOrOo 7 U OOKOBOTO & 31eKTpoaoB. Jjig repMeTu3anuu
CBEYM I10 IIEHTPAIbHOMY 3JIEKTPOAY MPUMEHSIOT TOKOIPOBOASIINN CTEKIOrepMeTUK 3. ['epMeTHUHOCTD
MEXKIy H30JIATOPOM H KOPITYyCOM CBEYH OOCCIIEUMBACTCS MPOKIAAKOW 5. B cBe4ax HEKOTOPBIX THIIOB
TEIUIOBOM KOHYC M30JIITOpa BBICTyHAaeT 3a TOpELl HIKHEH YacTh KOopIlyca CBEUM MJs JIyYILIEro
oxnaxnaeHus. /g GopcupoBaHHBIX ABUraTeseil B HAaCTOAIIEEe BPeMs MCIOIb3YIOT CBEYH, EHTPAIbHBIN
JJIEKTPOJ KOTOPBIX BBIIOJHEH W3 MEAHM IOKPHIT HUKEIb-XPOMOBOH 000s10ukoil. Takoll 31eKTpon
o0ecrieurBaeT JyYIIHN TEIIOOTBO/ MPH OOJIBIINX HArPY3Kax BUTATEIIS.
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Puc. 3. CBeun 3aKUTaHUA:

8— HedKpaHUpOBaHHas; O — SKpaHUPOBaHHASA, [ — W30JATOP; 2 — KOHTAKTHas TOJOBKa; 3 —
TOKONPOBOJSALINM CTEKIIOTEPMETUK; 4 — Kopmyc; 5, 6 — MpOKIAAKW; 7 — LEHTPaJbHbIN
3EKTPOI; § — OOKOBOM AMEKTPOI; 9 — TeIIoBOM KOHYC; /() — pabouas kamepa; /1 — pe3uHOBOE
yIUIOTHEHHE; /2 — KOHTAKTHOE YCTPOIMCTBO; /3 — 3KkpaH; /4 — cepaeyHHK (M30IATOp B cOope);
15 — xopmyc ¢ OOKOBBIM 2JIGKTpoaoM; /6 — maitba; /7 — yIUIOTHHTEIbHOE KOJIbIO; /8 —
TEIJIO0TBOAIIAs 11aiiba; /9 — pe3uctop s moAaBiieHus paguonomex; 2() — HaKuIHas railka



Ha puc. 3, a noka3aHa He’PKpaHUpOBaHHAA, a Ha puc. 3.39, 6 FKpaHUpPOBaHHASA FepPMETH3UPOBAHHAS
cBeya. 3alura

CBeya HOpManbHO paboTaeT NMpPH U3MEHEHHWU TeM-TIepaTypbl TEIJIOBOIO KOHYyca M30JITOpa B
uatepBaie 400-900 °C. Harap Ha TEmiIoBOM KOHYCE H30JATOpa HMCYE3aeT MPU HArpeBe €ro o
temrepaTypbl 400-500 °C. Dta Temneparypa Ha3bIBaeTCd memnepamypoi camooyuujenus cseun. Ecnu
TeMriepatypa aAetased cBeun mnpeBblcHT 850-900 °C, MOXeT BO3HUKHYTH IIPEXJIEBPEMEHHOE
BOCIIJIAMEHEHHE pabouell cMecH (KanuabHoe 3ajxcuzanue) BO BPEMs MPoLEcca CHKATH eIlle 10 MOMEHTa
MOSIBJICHUsI UCKpBl. Teriora, MojaBe/leHHas K CBeue, OTBOJIUTCS OT HEE uYepe3 pasziIuYHbIC SJIEMEHTHI
KOHCTPYKLUH (KOPILYC, U30JIATOP, LIEHTPAJIbHBIHN 3JEKTPOJI) U Yepe3 MPOAYKThl CrOpaHus pabodel cMecH.
Tak kak TemjoBble HArpy3kd Ha CBEYM Y pa3HBIX JBHUraTeslied W HpH Pa3HbIX pEeXHUMax padoThl
CYUIECTBEHHO OTJIMYAIOTCS, TO CBEYM M3TOTOBJISIOT C Pa3IMYHOW CHOCOOHOCTHIO OTBOJIUTH TEIUIO.
TerioBasi XapakTepuUCTUKa CBEYM HA3bIBACTCS KAIUAbHBIM uucaom. Kpurepuem Uis KOIMYECTBEHHOU
OLICHKM KaJWIbHOIO 4YHCJIa CBEYM 3aKUTaHUS CIYKUT BEIMYMHA, IPONOPLUOHAIBHAS CpPEAHEMY
WHAMKATOPHOMY JaBIICHUIO Ta3a B KaMEpe CropaHusi, P KOTOPOM BO3HUKAET KaIUIbHOE 3a’KUTaHHE.

KanunpHoe gncno BeIOMpaeTcs u3 cieayromero psaa aucen: 8, 11, 14, 17, 20, 23, 26. Yem GomnbIiie
KaJWIbHOE YHWCIIO, TeM Npu OosbllieM JaBiIeHUM B IIMHApEe U OoJblied Temmeparype crocoOHa
pabotare cBeya. MapKUpoBKa CBEUM BBINOJIHAETCS C NMpuUMeHeHueMm OykB u uu¢p. IIpumep — cBeua
A20/IB. IlepBas OykBa B MapkupoBKke cBeud (A uinu M) o0603HauaeT MocagoyHbI JUaMeTp pe3bObl Ha
kopmyce: A — pe3pba M14x1,25;— pe3nba M18x1,5. Bropsie ojiHa uiau 1B UGPHI (B HAIIEM IpU-Mepe —
gucio 20) o6o3Havar0T KaymiabHOe yucio. Jlanee ciaeayror OykBel H wmm I, oOo3Hauaromue IIMHY
pe3p6oBoif yactu cBeun: H — anunHa pe3p6st 11 mm; J1 — anuna pe3sost 19 mwm. [ocnenuss Oyksa (B win
T) (B namem npumepe OykBa B) o3HauaeT crnegyromniee: B — BricTynaHue TEIIOBOro KOHyca U30JIATOpa 3a
Topel Kopryca; T — repMeTusanus COCIUHEHHUS M30JATOpa C LEHTPAIBHBIM JIEKTPOAOM C IOMOIIBIO
TEPMOILIEMEHTA.

JnuHy pe3b0oBOil yacTu, paBHYIO 12 MM, OTCYTCTBHE BBICTYNAHHS TEIJIOBOIO KOHYCa 3a TOPEI
KOpIyca M TepMEeTH3alUI0 LEHTPAJIBLHOTO 3JEKTPOJa HHBIM I'e€pMETHUKOM (KpOME€ TEepMOIIEMEHTa) He
0003HaYaroT.

[MonGop cBeweill 3aKUTaHUS K JABHTATENI0 OCYIIECTBISIETCS C y4ETOM OOECIeYeHHs HaJICHKHON
paboThl CBeYei W ABHUraressi MpU BEpXHEM M HUKHEM IIpelieyiaX TEeIUIOBOM XapaKTepUCTHKU CBEYH.
Breibop cBeueil 1o BepxHeMy TMpeneny TEMJIOBOW XapaKTepUCTHUKU TPOU3BOAUTCA HA PEKUME
MaKCHMaJIbHON MOLIHOCTH JIBUTaTelsl IPU HOMUHAJIBHON YacTOTE BPALLEHUS KOJEHYATOro Bajla U yIJax
OTIEpEKEHMs 3aKUTaHUsl Oojee paHHUX (MPUMEpHO Ha 5°), yeM onTuMaibHble. Ha 3TOM pexume He
JIOJDKHO BO3HUKAThH KaJHJIbHOE 3aKUraHue. BrIOOp cBeuM MO HM)KHEMY INpenieiy TEIIOBOM XapaKTepH-
CTHKHU IIPOU3BOJUTCS Ha PEKUMAX XOJIOCTOI'O X0J1a, IPUHYAUTEIBLHOTO XOJIOCTOI'O X0J1a U Ha PEKUMax
MaJbIX Harpy30K ABUTATEIsL.

Heo6xomnmo 0co00 Mom4epKHYTh, YTO 3aMEeHa CBEYEH HE M00aBJSeT ABUTATEIIO JOMOJHUTEIBHON
MOIITHOCTH. 3aMEHa CBeUYei HeoOXoauMa JTMO0 MOCiie UCTEUSHUSI HOPMATUBHOTO CPOKA MX CITYKOBI, JTMOO TIpH
UX HEYyJOBJIETBOPHUTEIbHOU paboTe B CBiA3U ¢ Moaubukauued apuratens. HeynosnerBopurenbHas padora
cBeuell (MpOMyCKH 3a)KUTaHMs) NPUBOAMT K CHUYKEHHUIO MOIIHOCTH JIBUTATENs, YTO MPOTHUBOPEUUT Ca-MOMH
TJIABHOM 1eTTH MOAM(DUKAIIMY — YBEITMYCHUIO MOIITHOCTH.

Ecnu nBuratens Moau$UIMPOBaH HE CIMIIKOM KapJHUHAIBHO, TO JOMYCTHMO HCIOJIb30BAaHUE €r0 «POIHBIX)»
CBeqeﬁ, PCKOMCHAOBAHHLIX  3aBOAOM-HU3rOTOBUTCIICM aBTOMO6I/IJIH, I[IoCJjI€ pPCeryjiupoBaHusd HM  IKC
PEKOMEH/I0BaHHBIX 3a30poB. Ilpu cepbe3Hoil MoandUKaIMK ABUTATENsd €My HYXHBI CBEYM JPYroro THUMa U
Jpyrasi yCTAHOBKA 3230POB.

IlepBoe, Ha 4yTO HajO OOpalaTh BHUMAaHUE: BUJ BCEX CBEYEH JIOJKEH OBbITh OMHAKOB. OTiinyne
OJIHOM CBEUM OT APYTUX O3HAYAET HAJTUYKE MPOOJIEMbI Y COOTBETCTBYIOLIETO IIMIIUH/PA.

CBeun KOHCTPYHMpPYIOTCS Uil pabOoThl MPH OINpPEesIEHHON TeMIeparype (Iuamna3oHe TeMIeparyp).

Bo160op cBeun ecTb KOMIPOMUCC, O3HAYAIOUINI YIOBIETBOPUTEIbHYIO pabOTy CBEYM Ha OOJIb-IIUHCTBE
Harpy304YHBIX U CKOPOCTHBIX PEKUMOB.
OpanuM U3 myTeil yMmeHbLIEHUs MpoOJeM CcO CBeYaMU MpU MOAUDUKAIMM ABUTATENs SBISETCS
UCIIOJIb30BaHUE KOHAEHCATOPHOM CHCTEMBI 3a)KUTaHUS MOBBIIIEHHOW MOIIHOCTH C 3aMEHOW KaTyIIKU U
BBICOKOBOJIBTHBIX MPOBOJOB. DTO MO3BOJUT JBHUraTENI0 YCTOWYUBO paboTaTh Ha OOJIBIIMX CKOPOCTAX
BpallleHUs1 KOJIEHYaTOro Bajia
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Tema 4 IlepeodopynoBaHue qBUraTesist
1. U3yuenue ¢a3 razopacnpeae/ieHusi 1 X BJIMSIHUSA HA MOIIHOCTH U KPYTSIIMH
MOMEHT

[lepexpbiTHe Ki1amnaHoB, a3kl ra3opacipeieieHus], CIOPTUBHbIE paclpe/Bajibl, OCHOBBI pacueTa U
moadop.

Jnsa  yBenuueHus KOdPUIMEHTa  HAMOJIHEHHWS  IUIMHAPOB  JIBUraTelis  HEIOCTaTOYHO
YCOBEPILICHCTBOBATh TOJBKO BIYCKHOM TpPaKT, CHMXKAas CONPOTHBIEHHE BO3AYIIHOMY IIOTOKY.
HeobxonumMo Takke mmpe OTKPBITh BITYCKHBIE M BBIITYCKHbBIE KJIAllaHbl, YEP>KU-Basi UX OTKPBITBIMH KaK
MOXKHO JIOJbIIE, U YBEJIWYUTh MPOXOJHBIE CEUECHHS OKOH, 4epe3 KOTOpble B IMIMHIPHI MOCTYIaeT
CBOXKUU 3a-psii BO3MyXa W YIAISIOTCS OTpadOTaBIIME Ta3bl. JTO MOTPEOyeT cephe3HOM A0padOTKH
KOHCTPYKLIUM  Ta30paclpeleUTeIbHOIO  MeXaHW3Ma, HalpaBJIeHHbIX Ha  HU3MeHeHue (a3
razopacnpenielieHus. Takue U3MEHEHUs KOHCTPYKLUUHU ABUTaTeNsl KaKyTCS TPYAHOBBIIOIHUMBIMHU, HO
9Ta mpobiemMa JoKHA ObITh pelleHa, T. K. IMeeT 04eHb Ooubiioe 3HaueHne. OmuoKH 3/1eCh MOTYT CTO-
UTh HE TOJBKO HEJOTMOJYYEHHON MOIIHOCTH, HO M KamUTAJIbHOTO peMoHTa apuratens. OObrYHO (a3bl
razopacnpeneneHus (PI'P) nonOuparorcs 3aBOACKUMH HHXEHEPAMH TaKUM 00pa3oM, YTOOBI 00eCIIeunTh
9KCTpEMAJIbHOE 3HAYEHHE KaKoro-Iu0o OAHOTrOo Haubojiee Ba)KHOTO Mapa-MeTpa, HalpuMep CpeaHero
3¢ (GEKTUBHOTO JaBlIEHHs, KPYTALIET0O MOMEHTa, YJeIbHOro 3((EeKTUBHOIO pacxoja TOIUIMBA,
COJIepKaHUsI TOKCHYHBIX KOMIIOHEHTOB B OTPAa0OTaBIIMX ra3ax u T. I. J{JIst 3Toro moaduparoTcs mpohuim
BIIYCKHBIX W BBITYCKHBIX KYJIAYKOB PACIPEIEIUTEIBHOTO Bajla, OMNPEACTSAIONINE BPEMs-CCUCHHE
OTKpBITHS KJIAallaHOB, U B3aMMHOE PACIIOJIOKEHHUE PACTIpPEACUTENIBbHOIO U KOJEHYaTOro BalioB, OT
KOTOPOTO 3aBUCSAT MOMEHTHI Havalla OTKPBITUS U 3aKPBITUS KIIAMIAHOB.

N3menenne mpoduneit  KynadykoB — paclpeieTuTeNIbHOTO  Baja  HewlenecooOpazHO — M3-3a
3HAYUTENbHON CIOXKHOCTM W HEIOCTaTOYHOM HAJAEKHOCTH COOTBETCTBYIOLIETO HCIOIHUTEIHHOTO
MeXaHM3Ma CHIDKEHUS 110 3TOW MPUYMHE HAJCKHOCTH JBUTATENA B 11eJoM. [loaToMy mpu BHIOpaHHBIX B
npouecce JOBOAKM MNpoPUIsAX KylaukoB JajbHeMmui mnoabop ¢a3 razopacnpeneneHus OOBIYHO
3aKIJIF0YAeTCsl B YCTAHOBKE TAKOrO MOMEHTAa Hadayia OTKPBITHS KIIAMAaHOB, NMPH KOTOPOM MPOHMCXOIHT
Oonee H(¢eKTUBHOE HAMOJHEHHE I[HJIWHAPOB CBEXUM 3apsiaoM. Jlns ToHkoON HacTpoiiku a3
ra3opacrnpe/ielieHusl Ha pacipeeIUTeIbHbIA Bal yCTaHABIUBACTCS pa3pe3Has IecTepHs (perynupyemas
3BE3/109Ka), MO3BOJISIONIAs N3MEHSTH MOJIOKEHHE ee 3y0uaToro BeHIla OTHOCUTENBHO cTynuibl. Ha puc. 1
MOKa3aH OJIMH U3 BapUAHTOB PETYJIMPYEMOU 3BE3J0UKH, COCTOSIICH U3 ABYX dacTei. OTIyCTUB OOJITHI,
MO’KHO MOBEPHYTh BHYTPEHHIOIO CEKIIMIO, CBSI3aHHYIO C BaJlOM, OTHOCHTEIIbHO HAPY>KHOM CEKIIMH, Ha
KOTOPYIO HaJeT 3yOuaThlii peMeHb, OCYIIECTBISIIOIIMIA NPUBOJ OT KOJEHYaTOro Baja JBUTaTes.
Perynupyemas 3Be3704Ka UMEET SICHYIO MapKHPOBKY JUIsl KOPPEKTUPOBKH yTIia onepekeHus. Jlnamnazon
PEryJIUpOBKU yIjla ONEpPEeKeHHs] HaxoAuTcs OoOblyHO B mpenenax or 5 no 10 rpagycoB moBopoTa
KOJICHYAaTOTO BaJja.

“\\\\125111” ;zmr/‘
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Puc. 1. Perynupyemas 3Be3/1049Ka IPUBOJAA PACIIPEACIUTEIBLHOTO Baja

Ecm JABUIaTCIb UMECT TOJIBKO OJHH BerHI/Iﬁ paCHpeHeHHTeHBHBIﬁ BaJl, TO HOHa}IO6I/ITC$I TOJIBKO
OHa peryjaupycMas 3BC3J0YKa. Ha Takom JABHUIaTCIIC (I)EBLI MCKAY BITYCKHBIMH W BbIITYCKHBIMHA
KyJIadyKaM U3MCHUTHb HEBO3MOKHO, IMOCKOJIBKY W TC U APYTrU€ KYJIAUYKHW HAXOOAATCSA Ha OJHOM W TOM XKC
Bally. Ha ABUTATCIIAX € ABYMA PACHPCACIUTCIBHBIMUA BajlaMU, T'AC Ka)KI[BII\/'I BaJI NPUBOOUTCHA CBOEH



3BE3/I04YKOH, UMEeTCsl Topa3 o OONBLIMKA MPOCTOp AJS PEryJUpOBOK. MeHss MOJO0XKEHHE BITyCKHOTO U
BBIITYCKHOT'O BaJIOB OTHOCUTEJIBHO 3BE€3/]0YEK, MOXKHO HACTPOUTh HEOOXOAMMOE MepeKkpbiTHe (a3 ra3o-
pacnpeneseHusl.

310 oaMH M3 (AKTOPOB, KOTOPBIA OTIMYAET PErYJIMPOBKY (a3 rasopacrpenesieHust JOPOXKHOTO
aBTOMOOWJII OT TOHOYHOTO. Yem Oouiblie MepeKphITHE KIANaHOB, TeM OOJIBIIYI0 MOIIHOCThH JBUraTelb
pa3BUBAeT Ha BBICOKMX YacTOTaxX BpAIlEHUs KoJeHYaToro Baja. Ho mpu 3TOM HECKOJIBKO cTpaxaeT
HWDKHS 4acTb BHEIIHEH CKOPOCTHOM  XAapaKTEpPUCTUKU. TIOHMHIOBBIE 3BE3[I0YKM  IIPUBOJA
pacnpenenuTeNbHbIX BaJIOB U3TOTOBJIEHBI, KaK MPAaBUIO, U3 aJIOMHUHHUEBOrO CIUIaBAa C AHOAWPOBAHHBIMU
MOBEPXHOCTSAMH TOJy0Oro, KpacHOro, (HOIETOBOrO WM cepedpuctoro I1BeToB. OHU  BBITISASAT
KOJIODUTHO M, HECOMHEHHO, YKpacsIT MOTOPHOE OTIeleHHe, OCOOEHHO MNpU OTCYTCTBHU KpBbIIIEK
pacrpenenuTeNbHbIX BajloB. EMUHCTBEHHBIN M TTIaBHBIA HEJOCTATOK JABUTAaTENsl CO CHATHIMHU KPBIIIKAMH
3y04aToro peMHs 3aKJII04aeTcs ONACHOCTH MOMNaJaHMsl B MOJIOCTh PEMHS IIOCTOPOHHEro npeaMera. Eciu
9TO CIIYYMTCS, TO C ABUTATEIEM MOKHO PaclpoLaThCsl.

Heo6xoanMo uMeTh B BUIY, YTO HalJICHHBIE /ISl OTIPE/ICIICHHON YaCTOThI BPAIIEHUs! KOJIEHYATOTO
Bajia HambOosee ¢ dekTuBHbIE (a3bl razopacnpenesieHus Mpu Ipyrod 4acToTe ONTUMAJbHBIMU yXKe He
SBIISAIOTCS, T. K. HE 00€CIEeUYHNBalOT COOTBETCTBYIOIIEIO HAMOJIHEHUs HMIMHAPOB. [loaTOoMy warie Bcero
MIPOM3BOJUTCS PETyJIMPOBKA MOMEHTa Hayajla OTKPBITUS KIAMaHOB JJii Haubojiee XapaKTepHOIo
CKOpPOCTHOTO pekuMa paboTsl apuratens. OOmel TeHIeHIMeN Ui BIyCKHBIX U BBIITYCKHBIX KJIANIAaHOB
aBnsieTcss Ooyiee paHHEE HA4yalo OTKPBITHS U YBEIMYEHUE MNPOJOJDKUTENIBHOCTH WX OTKPBITUS MpU
HOBBIIIEHUH YaCTOTHI BpalLlleHUs KoJieH4aToro Bana. OObIYHO (ha3bl ra3opacipeiesieHus] HaCTpauBaroTCs
WIK A7 CKOPOCTHOTO peXHuma, OJM3KOro K HOMHHAJIbHOM MOIIHOCTH JBHratens (ObICTpOXOHAs
PeryJIupoBKa), WK JUIsl CKOPOCTHOTO PeXHMMa 30HE MAaKCHMAJIBbHOTO KPYTSIIEro MOMEHTa (THMXOXOHAs
perynupoBka) (puc. 4.2). bomee OnaronmpusiTHble YycioBuUA Ui BblOOpa 3(@exTUBHBIX ¢a3
ra3opacupe/ielieHus HMMEIOTCA y JBUTAaTeledl C JByMs paclpelelMTEIbHbIMA BajaMH. Y TaKuX
JBUTATENel KaKIbplil paclpeAeNuTeNbHbII Ball yIpaBiseT JHOO TOJIBKO BIYCKHBIMU, JINOO TOJBKO
BBIITYCKHBIMH KJIAaITAaHAMHU.

nw Puc. 2. I'papuk m3menenns koaddurmen-
2 1

1 1 THXOXOIHOM 2 perynupoBKe da3

7‘< razopacrpeeieHus:
— YacToTa BpallCHUA KOJICHYATOr0 Bajia
JBUTraTesA, — €ro HOMHMHaJIbHasA 4aCToTa,
COOTBETCTBYIOLIAsI MAKCHUMAJIbHOM MOIIHOC-

TH JABUraTENs
nNe neé

[Ipn ympaBiaeHuM KianmaHamMu € IOMOUIBIO TOJBKO OJHOTO PAaCHpEeACIIUTEIBbHOIO Bajla MOXKHO
3¢ deKTUBHO HaCTpauBaTh (a3bl ra30pacipeeseHHs UM TOIBKO Ul BITyCKHBIX, MM TOJIBKO JUIS BbI-
NYCKHBIX KkianmaHoB. Hactpoiika ¢a3 rasopacnpeneneHusi JOJDKHA BBINOJHATBCS B YCIOBHUSAX
UCIIBITATEJIBHOIO CTEH/A, IMO3BOJIAIOLIETO IIPOU3BOAUTH HATPY3KY ABUIATels 110 BHEUIHEH CKOPOCTHOM
Xapak-TePUCTUKE U KOHTPOJIMPOBATH BCE HEOOXOIMMBIE ITapaMeTphl.

PacnpeueﬂuTe.m,Hblifl BaJI MJidA Q)OPCHpOBaHHOFO ABHUTI aTECJIfA

CymiecTByeT U Apyroi crnoco® yBelIWYeHHs HANOJHEHUs LWIMHAPOB. OH 3aKIIOYaeTCs B 3aMEHe
IITaTHOT'O PAcCHpeAEIUTEIbHOIO Bajla HECTAHJAPTHBIM C pacIIMPEeHHBbIMHU (Da3aMu ra3opacrpenesieHus..
HecrangapTHblil pacnipeieuTeNbHbIA Bal UMEET OOJIBIIYIO BBICOTY NMPO(UIS KyJIadKOB, YTO MO3BOJISET
YBEJIMUUTH XOJ KJIAIlAHOB M TEM CaMbIM M3MEHHUTh MX IPOXOAHOE CEYEHHE. PacmpenennTenbHbI Bal
ABJISICTCA OAHHMM H3 BaXHEUIIUX DJIEMECHTOB CHUCTEMBI T a30pacCIipCaACICHUS AOBUIrAaTCid W OKa3bIBACT
pewaroiiee BiIMAHUE Ha ero pabory. CymecTBYIOT TpH BaKHEMIIMX mapameTpa KOHCTPYKIUH
pacrpeneuTeNbHOTO Bajla, KOTOPbIE YHIPaBIAIOT (OpMON BHEIIHEH CKOPOCTHON XapaKTEepPUCTHKU
JBUraTeNs: TOJbEM KjalaHa, MPOJOKUTENBHOCT OTKPBITOTO COCTOSHUS KiamaHa U (assl
ra3opacipeneacHus.

Iloovem knanana nperncTaBisieT coO0ON MaKCHMaJIbHOE PacCTOSHUE, HA KOTOPOE KialaH OTXOAMT
OT ceqJIa.



Ilpooonscumenvnocms OmMKpLIMO20 COCMOAHUA KAanana W3MepsieTcs B Ipajaycax IMOBOpOTa
KOJIeH4YaToro Bama. M3-3a TOro, 4to ra3oBbIii MOTOK MUHHMAJICH MPH MAJOM IOJBEME KIaraHa, Ipo-
JOJDKUTENFHOCTh OTKPBITOTO COCTOSIHUSI OOBIYHO M3MEPSIOT MOCJe TOTro, Kak KiIaraH MOJHSUICS OT ceia
Ha BenuuuHy 0,5 nmm 1,2 mwm.

Dazvl 2azopacnpedenenHus — >TO TPOAOKUTEIBHOCTh OTKPBITOTO U 3aKPHITOIO COCTOSHMS
BITYCKHOTO M BBIITYCKHOT'O KJIallaHOB JIBUTATEIIS, BRIPAKECHHAS B YTJIaX MOBOPOTA KOJIEHYATOTO Bajia

Bce napameTpsl KOHCTPYKIIMU B3aUMOCBsI3aHbl. MI3MEeHeHUe OHOT0 U3 3TUX NapaMeTPOB BbI3bIBACT
HEOOXOIMMOCTh KOPPEKTUPOBKHU Apyrux. CTaHAApTHBIM pacnpeaeauTeIbHbIi Bal MpeacTaBiseT co0oi
KOMIIPOMUCCHYIO KOHCTPYKIMIO, OOECIEeUMBAIOLLYI0 ABUIaTel0 SKOHOMHUYHOCTb, YMCTOTY BBIXJIONA,
YCTOMYUBOCTh PabOTHl HAa XOJIOCTBIX O00OpOTaxX KOJIEHYATOrO BaJla, BBHICOKHE 3HAYEHUS KPYTSIIETO
MOMEHTa Ha HIDKHEM KOHIIC BHEIIHEH CKOPOCTHOW XapaKTEPHCTUKUA M HAHOOJBIIYI0 MOITHOCTH Ha €€
BepxHeM KoHIE. Ho TeHAeHIus TakoBa: yBENIWYCHHE TMOABEMA KIalaHa M MPOAODKUTEILHOCTH €ro
OTKPBITOTO COCTOSTHHSI TIPH ONTUMH3AIMU (Da3 razopacrpesiesieHus] yBEINIMBAET MOUTHOCTD JIBUTATEIs.
[IpoOoKUTETHHOCTh OTKPBITOTO COCTOSTHHS KJIAITaHOB HAWOO0JIee YacTO MCIIONIb3YEeTCsI KOHCTPYKTOpaMH
JABC mns ux ¢opcupoBanus. PacnpenenutenbHblii Ban JBUTaTess] MOBBIIEHHONW MOIIHOCTH OOBIYHO
npeHa3HayeH JUIsl peain3alliil MaKCUMaIbHOM MOIIIHOCTH MPU CPEIHUX U BBICOKUX YaCTOTAaX BPAILCHUS
KoJieH4yaToro Baja. [osToMy pacmpenenauTenbHbIM Bajdl TaKOro JABHUraTessi 00ecredrBaeT 3HAUYUTENIBHO
Oosbliiee MepeMelleHue KIamaHoB M JOJbLIE JEPXKHUT UX OTKPBITBIMU. ClIeACTBHEM 3TOro SBISETCA
YMEHBIICHHE KPYTSIIEro MOMEHTAa U yCTOMYMBOCTH pabOTHl ABUraTessl Ha HU3KMX YacTOTaX BpalllCHHs
KoJieH4aToro Baja. Korga mpoo/mKUTENbHOCTE OTKPBITOTO COCTOSIHMSI KJIAIAHOB CTAHOBUTCS CIIMILIKOM
OONBIION, JBUTaTeNb OKa3blBA€TCSl HE CIIOCOOHBIM paboTaTh NpPU HHU3KUX YacTOTaX BpalleHHs
KOJIEHYaTOr0 Bajia, a XOJOCTOM XOJI HE yJaeTcs OTperyiupoBaTh B auamnazone Huxe 2000 o6/muH.
PacnipenenurenbHBIi Bal TOHOYHOTO aBTOMOOWJISI MOXKET OKAa3aThCs COBCEM HE IPHUTOTHBIM  JUIS
OOBIYHOTO JIOPO’KHOTO aBTOMOOWMIIS.

Takoe cnemuduyeckoe BIMSHWE TAPAMETPOB KOHCTPYKIIMHM paCIpENeIUTEIBHOTO Bajla Ha
MOIITHOCTHbIE TI0OKa3aTeN JBUTATENIs MPHUBEIO K HEOOXOJUMOCTH CO3JaHUS CEPUH TIOHHHTOBBIX
pacrpeeuTeNbHbIX BAJOB JUIS YIOBJICTBOPEHHUS PAa3IUYHBIX KOHKPETHBIX 3allPOCOB 3aKa3YHKOB.
PacnipenenurenbHble Balbl BBIMYCKAIOTCS «CTYNEHSAMH» B €AMHUIAX MOIIHOCTH C 3a/JlaHHBIMHU
JIMarta30HaMH  M3MEHEHUS] 3HAYCHWH KOHCTPYKTHBHBIX IapaMeTpOB (BBICOTHI KYJIAYKOB, BpPEMCHH
OTKPBITOTO COCTOSTHUSI KJIAallaHOB, BPEMEHM MX NEpPeKpBITHS M T. I1.), YTO TIO3BOJIIET MOJ00paTh
pacrpeeNuTeNbHbI Bajl K JBHTATEII0 aBTOMOOWIIS, KOTOPBIA COOTBETCTBYET OIPEIEICHHOMY CTHITIO
BOKAEHUs. Tak, Basl 1-i CTyleHH UMeeT 1Mo CPaBHEHHUIO CO CTAHAAPTHBIM UyTh 0oJiee BBICOKHE KYyJauKH,
o0ecrieunBarOIie HEMHOTO OOJBIIMN XOJA KIIANIaHOB, HEMHOTO OOJBIIYIO MPOJIOJKHTEIBHOCTh WX
OTKPBITHS, a TaKXke U OoJblee nepekpeitue. OH JOIDKEH XOPOIIo JepkKaTh XojlocTeie 000poTs oT 1000
00/MUH ¥ BBIIIIE.

Ban 2-if crynenn umeer 6ojiee BHICOKHE 3HAYCHHUS TEX XKE MapamMeTpoB (C paboYuM JUarna3oHOM OT
3000 mo 7000 06/MuH), HO obecrieunBaeT HEMHOTO HEPOBHBIA XOJIOCTON Xox (mpumepHo 750 06/MuH).
Ban 3-if ctymenu obecneunBaeT emie OOJBIIMM XOJ KJIANaHOB, MPOJOJDKHTEIBHOCTh HUX OTKPBHITOTO
cocTosiHUS U repekpbiTusi. OH paccunTaH Ha paboTy B ckopocTHOM quana3one oT 5000 mo 8000 o6/muH.

UYeM BbIIIIE HOMEP CTYNEHHU, TEM XYXKe XOJOCTON X0, HUKE MOIIHOCTh JBUraTelsl B HUKHEH 4acTH
BHEIITHEH CKOPOCTHOW XapaKTEPUCTHKH, XYXKe €Tr0 TOTUTUBHAS dKOHOMHUYHOCTh, HO 3aTO BBIIIE MOITHOCTb
IOpU BBICOKMX 00OpOTax KOJIEHYaToro Bana. Bambl Bbime 3-if cTynmeHW NpenHa3HA4yeHbl TOJBKO IS
JBUTaTeNeil TOHOUHBIX aBTOMOOWieil. Ilpu BeIOOpe TIOHMHIOBOTO pACHpeNeIUTEeNLHOTO Baja 4acTo
NPUXOAMUTCS MPEO10JIeBaTh UCKYIIIEHNE TIOCTABUTh Ha JBUraTellb BaJl KaK MOXHO OOJbIICH CTyNeHH, TeM
0oJiee YTO CTOMMOCTH BaJIOB OOBIYHO HE 3aBHCHUT OT CTYINEHEW MOIIHOCTH. Takas CTpaTerusi He BCEr/aa
ce0s ompasaeiBaet. [lepebop B BeIOOpE HOMEpPA CTYNEHU PAaCHpPEAeTUTEIbHOIO Bajla MOXKET MPUBECTH K
TOMY, YTO B OOBIYHBIX JIOPOKHBIX YCIOBUSX MOTU(PHUIIMPOBAHHBIA aBTOMOOWIIb OKAKETCS XYXKe
ucxonHoro. HeoOxoauMo Takke NMPUHUMATh BO BHUMaHHE T€ M3MEHEHUS, KOTOpbIE y>K€ BHECEHbI B
KOHCTPYKIHIO JBUTaTens. Hekortopble mpoduiam KyJauykoB paclpeneMTeNIbHOTO Bajla CIIEIHAIBHO
pa3paboTaHbl JJs1 JBUTATENEd C HAATYBOM, C YBEIMUYCHHOH CTEMEHBIO CKATUS MM pabOTaIOLINX C
nobaBKaMH OKCHIA a30Ta.

Ilocne ycTaHOBKM HOBOTO TIOHMHIOBOI'O paclpeieiMTeIbHOT0 Bajla CleAyeT o00s3aTeabHO
IPOBEPATH 3a30Pbl MEXKy KJIalaHaMH JHUIIEM MOPLIHs. YBEITUUYEHHBIN X0 KJIalaHOB MOXKET IPUBECTH
K CTOJIKHOBEHHIO UX C MOPIIHEM, OCOOCHHO eciii Obljla MpOIUIU(OBaHA roJOBKa OJI0Ka HMJIMHAPOB WIIH
ObUIM yCTaHOBJEHbI OoJiee BBICOKME TMOPIIHM JJIsi yBEIMUYeHHs creneHu cxatus. OObIYHO



pacnpenenurenbHble Basbl - u 2- cTyneHed Takux mnpoOsieM Ha CTaHJAPTHOM JBUTATeNie He
BBI3BIBAIOT, HO YOEIUTHCS B 3TOM HYKHO.

Bce mnopmHeBble ABUTATENIM BHYTPEHHETO CrOpaHUs MMEIOT, [0 KpaWHEeHd Mepe, OJIHH
pacnpenenutenbHblid Bajd. ONUH pacnpee/uTeNbHbINA Bajl BBINOIHSIET BOMHYIO padOTy: OH OTKPBIBAET
KaK BITyCKHBIE, TaK U BBIITYCKHBIE KJIAllaHbl. A Ha JIBUraTesiX C JIByMs paclpeesInTeIbHBIMU BajlaMU
Ka)/Ibli BaJI yIpaBJIseT TOJIbKO CBOUMH KJIallaHAMU — JIMOO BITYCKHBIMH, JTUOO BBIITYCKHBIMHU.

OObIUHO BUTATENb C OJHUM paclpelelUTeIbHbIM BaJlOM MMEET IO JBa KjalaHa Ha LWIUHID, a
JBUTATENb C JIByMS pacHpelesIUTENbHBIMU BajlaMU — 4YEThIpE KialaHa Ha IWIMHAP. boipmmHCTBO
CTapbIX aBTOMOOWJIBHBIX JBUTATENCHl MMEIOT MO0 OJHOMY BIYCKHOMY OJHOMY BBIIYCKHOMY KJamaHy.
OpHako B COBPEMEHHBIX JBUTATEISAX Ha KAXKIBIA LUIUHAP MPUXOAUTCS MO TPHU, YEThIpE KJamaHa, a B
HEKOTOPBIX ABUTATEISIX U BCE ISATh, XOTS PACIPEACIUTENBHBIN Bal TOJIBKO OJUH. Yalie BCero JBUrareib
MMEET 110 JIBa BIIyCKHBIX BBIITYCKHBIX KJIallaHa Ha LJIMHJP, TAK YTO B YETHIPEXLMIMHIPOBOM JIBUTATEIIE
paboraroT 16 KIanaHoB.

VYBenu4yeHne KOJMYeCcTBa KJIANAHOB MOBBIMAET 3(P(GEKTUBHOCTh pabOThI JBUTATENs, MOCKOJIBKY
oOecrieynBaeTcs Jydlllee HANOJIHEHUE IMIMHAPOB pabodell CMechlo M yaajeHue oTpabOTaBIIMX ra3oB.
Tem He MeHee, ymnpaBieHHEeM OOJBIIMM KOJMYECTBOM KIJIAlIAaHOB JIydylle CHPaBISIOTCS JIBa
pacrpeenuTeNbHbIX Bajla, IOITOMY COBPEMEHHBIE IBUraTeI ¢ OOJIBIIUM KOJIMYECTBOM KIIAIIaHOB MMe-
10T, KaK MPaBuIIo, JIBa paclpeeuTeIbHbIX Baja.

IIpy:KuHBI KJIANAHOB M KJIANIAHBI

Huxaxkast MO,ZII/I(bI/IKaHI/ISI 3JIEMCHTOB ra30pacnpenenI/ITean0171 CHUCTEMbI ABHIaTeisi HEC HUMECT CTOJb
Ba)KHOTO 3HAYEHUs, Kak MoAM(UKalMs KIamaHHbIX HpykuH. IIpu paGore nBUratens pacnpeiesuTeIbHble
BaJIbl (WJIM OJIH BaJI) BPAIIAIOTCA C OYEHBb OOJIBIION YIIIOBOM CKOPOCTBIO, 3aCTABIISAS KJIallaHbl OYeHb OBICTPO
OTKpPBIBAThCS 3aKpBIBAThCSA. EIMHCTBEHHOE, YTO 3acTaBisieT KIamaHbl TOYHO CIIEAOBAaTh 3a mpoduiemMm
KyJIauKOB, 3TO — KiamaHHele npyxunbel (puc. 4.3). Korma B mpomecce perynupoBaHus ¢a3
ra3opacrpesieieHusi JUO0 TpH YCTaHOBKE TIOHWHTOBOTO Baja MPOJOJDKHTEIBHOCTh OTKPBHITOTO
COCTOSIHUS KJIallaHOB YBEJIWYUBAETCS, TO BpEeMsi, HEOOXOMMOE JIJIsl TIEPeMEIICHHUs KIIamana U3 3aKpbITOrO
nojoxeHus (OT celia) 10 TOJHOTO IMOABEMAa W BO3BpAlleHUs 0OpaTHO, yMmeHbliaercs. Curyauus
yCyryOsieTcss MpH YBEITUYCHUHM CKOPOCTH BpAIIEHHUS KOJIEHYATOTO (@ 3HAYUT, PaCIpeleIUTEIHHOTO)
Baja. BciencTBue 3TOro BO3MOMKHO BO3HMKHOBEHHME OTpPbIBA CTEPXKHS KialaHa OT KyJladyka WIM OT
KOpOMBICIa B TOT MOMEHT, KOI'/la NIOPLIEHb JBHKETCS BBEpX. B pesynbrare mpom30oiAeT CTOJIKHOBEHUE
KjanaHa ¢ nopimHeM. Kpome Toro, mpu ABMKEHHMHM C OOJIBIIMMHU CKOPOCTSMHU KJIalaHbl HAYMHAIOT
BUOPHUPOBATh U HE YCIIEBAIOT OTCIICKHUBATH MPOPHIIH KYJIauKOB.

Tonpko Tpu ¢akropa MOryT CIOCOOCTBOBaTh MPENOTBPALICHUIO CTOJIKHOBEHHS KialaHa C
nopmHeM (opcupoBaHHOTO nBUTaTeNns. llepBelii — TpUMEHEHHE OCOOBIX TIOHMHTOBBIX MOPIIHEH,
MMEIOIINX CIENUaIbHbIE BBITOYKM B MX JHMINAX; BTOPOM — YBEIUYECHHE YCWIMS KJIAlaHHBIX IPYKUH;
TpeTU — YMEHBUIEHHE MacChl JBIKYIIUXCS YacTeld KIAlaHHOTO MeEXaHHW3Ma, CIOCOOCTBYoOIIEe
YMEHBUICHUIO HMHEPHHOHHBIX cwil. [loaToMy Moaudukanuio KiIanmaHHOTO MeXaHu3Ma Heo0XOAMMO
HauuMHaTh C YCTAHOBKM OoJiee JKECTKMX KJIAalaHHBIX NPYKUH. I CHMJKEHMs JBIXKYIIMXCS Macc B
TIOHUHTOBOM KJIAlIaHHOM MEXaHH3ME€ NPHUMEHSIOT CTEp’KHU KIIAllaHOB, OMOpPHBbIE MIAlObl M Tapenku
NpY>KWH, HM3TOTOBJEHHblE M3 TUTaHa. OJHAKO, MpUMEHss Ooyiee KECTKUE TIOHUHIOBBIE MPY>KUHBI
KJIalaHoB, HEOOXOJMMO MMETh B BHUJAY, YTO NPH 3TOM 3HAUUTENIHO YBEIHMYMBAIOTCS MEXaHUYECKHE
Harpy3kd Ha MEXaHU3M INPUBOJA KJIAlaHOB. OTO 3aMETHO CHMXKAET HAAEKHOCTb M JOJITOBEYHOCTH
KyJIa4KOB PAaCIpPEECIUTEIILHOIO Bajla, KJIANAHHBIX IIPYKHUH, CTEPKHEW KIAIIAHOB M HAIPaBISAIOLINAX
BTyJIOK. KpoMe TOro, mpu O4eHb CyLIECTBEHHOM YBEIMYEHUU YCWIHM, CO3JaBa€MbIX TIOHUHIOBBIMU
IIPY’KWUHAMH, UHOTJAa CTAHOBUTCS MEXAHMYECKH HEBO3MOXKHBIM IIPUBOAMTH B JIBH)KCHME KIIANIAHBI JaXe
IpU OTHOCUTENIbHO HHU3KOM YacTOTe BpalleHHsl KojJeHuyaToro Baja aBurarens. Camu INpYy>KUHBI He



JOOABJISIOT MOIIHOCTH JIBUTATENI0, HO 0€3 MX YeTKOW U HaJeKHOM paboThl Helb3s OyAeT TOOUThCS OT
JBUTATES jKkemaeMoro dddekra.

ABOT OT KOJMYECTBA KJIAMIAHOB MOUIHOCTH 3aBHCHUT. YeM OoJiblle KJIanaHOB, TEM BBILIE MOIIHOCThH
nsuratensi. COBpeMEHHbIE MOILHbIE IBUTaTENN UMEIOT 110 YEThIpe KilanaHa Ha nuindap. [lodemy xe Henmb3st
OTPAaHWYUTHCS JIByMS KJIallaHAMW Ha IWIMHID, caeiaB ux Oosbmiero pasmepa? Jlemo B ToM, 4TO depe3
MEHBIIIAE OTBEPCTHS Ta3 T€YEeT ObICTpEe, MOITOMY ABUTaTeNb paboTaeT OoJiee TUIABHO HA MaJbIX CKOPOCTSIX
BpallleHUs] KOJIEHYaToro Bajla. MHOTHE CBEpXCKOPOCTHBIE IBUraTEeNIM TOHOYHBIX aBTOMOOMIIEH UMEIOT TOJIBKO
1o JBa OOJNBIIMX KJIallaHa Ha LWIMHIP, MOCKOJbKY padora JIBC Ha manbix 000poTax KOJEHYATOro Bajia HE
MMEET JJI HUX PELIAoIIero 3HaUeHHUSI.

Ecin aBTOMOOMIH WMMEET 3HAYMTENbHBIA MpPOOer, TO KiIamaHbl IBUTaTeNe padOTalOT YXKE HE Tak
XOpOLIO, KaK MM MO0JI0KeHO. Ha M3HOLIEeHHOM JABHUraTtene KjanaHbl IUI0X0 MPUJIEralT K Ceuly, HOTOMY 4TO
OHU OOJITAIOTCS B M3HOILICHHBIX HAIPABISAIOMIMX BTyNKax. M3-3a M3HOCA neranel KianmaHHOTO MeXaHH3Ma
TepsieTCd MOIIHOCTh M MOXET JlaXKe MPOM30UTU MOBPEKIACHUE IBUTATENS, MOATOMY Jito0as Moaudukaus
KJIAIIAHHOTO MeXaHW3Ma JOJIKHA COIPOBOXKJIAThCA MPUTUPKOM KJIalaHOB M TLIATEIBHONW IMPOBEPKOM
HaMpaBJISIOUINX BTYJIOK U IIPYKHH.



IIpakTnueckas padora Ne 6
Tema 4 IlepeoGopynoBanne JBUraTeJIs
2. [loaroroBka MATYHOB JJist MOAU(DUITUPOBAHHOIO ABUTATEJIs

O3HakoMJIEHHE ¢ IPaBHJIaMU IO00pa AaTYHOB, METOAMKAMU pacyeTa

HIaTyHbI M KOJIeHYATBIE BAJIbI

OpauM U3 BaxHBIX (DAKTOPOB, KOTOpPbIE HEOOXOAMMO YYHUTHIBATH MPHU MOATOTOBKE HIATYHOB IS
MOIU(HUIMPOBAHHOTO JIBUTATENS, SIBISAETCS MOJTHOE OTCYTCTBHE UX Ie(OopMUpOBaHHOCTH. Jaxe cierka
neGopMHUpOBaHHBIE LIATYHBI YAEPKUBAIOT MOPIIHM B OTBEPCTUSAX LMIUHIPOB O] YIJIOM, YBEJINYHMBAS
TPEHME, YTO CHUYKAET MOLIHOCTbH JIBUTATENs U YBEIMUMBAET ero u3Hoc. [loaromy mpoBepka cOOCHOCTH
NOpIIHEH W UWIMHAPOB SBJsIETCS O0O0s3aTeIbHOM W IEpPBOOUYEPETHOM omepanueid npu cOopke
¢dopcupoBanHoro asuratens. Kpome Toro, nenecooOpasHO MPOBEPUTH pa3MeEpPbl OOJIBIIOTO OTBEPCTHS
TOJIOBKM IaTyHa. Ecny maTyH nmoaBepraics MOBBIILIEHHBIM Harpy3kaM OT JETOHAlMU, TO OTBEPCTHE B
€ro roJIOBKE MOXET ObITh J1e(OPMUPOBAHO WM YBEJIWYEHO. BcllenCcTBHE ATOrO0 MOXKET MPOU3OMTH
IIPOBOPAYMBAHUE BKJIAAbIIIEH MIATYHHBIX MOJMINIIHUKOB U MIOJIOMKa JIBUraTeIsl.

Ecnmu nBurarens Oyzer paboTaTh MpH BBICOKMX CKOPOCTSX BpallleHUs KOJEHYaToro Bana (Ooiee
6500 06/MuH), TO JMyUIIe MOJA0OPaTh OTBEPCTHE CO CTOPOHBI OOJBIIIOrO KOHIIA IIATyHA TaK, YTO-ObI €ro
pa3Mephl YKIaIbIBATHCh B HIDKHUH MTPeJIeIT OIS IOMyCKa, OTOBOPEHHOTO (pUPMOR-TIpON3BOAUTENEM. DTO
MaKCHUMaJIbHO YBEIMYHUT 00)KaTHE IMOJIIMITHUKA, YTO YMEHBIIUT PUCK BBIXOJa ero m3 crpos. Ciemyer
INOMHHUTb, YTO MOJUIMITHUK B OTBEPCTUU YJIEPKUBAETCS CUJIOW TPEHMS, a HE S3bIUKAMHU Ha BKJIAJbIIIAX.
CnenoBarenbHO, TpeOyeTcss TOUHBIM BBIOOp mMocaigku. Eciiv MoBBIIIEHHBIE MOIIHOCTHBIE TOKa3aTeln
JIBUTATENs TOCTUTAKOTCS 33 CYET YBEIMYEHMS €ro CTEIEHM CXKAaTUs, TO BAaXHO HCIIOIb30BAaTh LIATYHBI,
U3TOTOBJICHHBIE M3 JyYNIMX KOHCTPYKIMOHHBIX MaTepuajoB U 00paOOTaHHbIE Ha JIydlleM
o0opynoBanuu. Hu3koe OKTaHOBOE 4HMCIO OEH3MHA YacTO BBI3BIBACT JETOHAIMIO, 4 OYEHb BBICOKHE
JUHAMUYECKHE Harpy3K, BbI3BaHHBIC JI€TOHALMEH, MOTYT pa3pylIMTh BKJIAJBIIHA KOPEHHBIX U
HIaTYHHBIX MOJIIUITHUKOB.

OuyeHb BOXHBIMU JE€TANSIMHU, OTBEYAIOUIUMU 3a HAJEKHOCTh IIATYHHBIX MOAIIUITHUKOB, SIBJISIOTCS
00aTHI KperuieHus mwaTyHoB. [lo Harpy3koi OOATHl yATUHSIOTCS, B PE3YJIbTATE YEro OCIAOISIOTCS CHIIbI
o0aTHsi BKJIAIbIINIEH, W BO3pacTaeT PHCK HX MHpoBopauynBaHus. [loaToMy kemareiapbHO mpHOOpeTaTh
camble JIyulllMe, caMmble JOPOrve IaTyHHbIe 00nThl. OTBEpcTHE B OOJIBIIOM KOHIE IIATYHA B pe3ysbTare
SKCIITyaTally JBUTaTeNs OTKIOHAETCS OT WACAIbHON OKpy)HOCTH. [Ipn n3menennu pasmepa Ooiee 4eM Ha
nonyctumbie 0,025 MM 00bIUHO KpyTias (opmMa BOCCTaHABIMBAETCS C IMOMOIIBIO TTOBTOPHOTO MUTH(OBAHUS
(mepenwmudoBkn). OgHAKO CIEAyeT YYHTHIBaTh, 4TO mepenumdoBka (pa3BepTKa) IMIATYHHOW KPBIIIKA
BBI3BIBACT IOSBICHUE HEXKEJIATEIbHBIX MEXaHMUECKUX HANPSDKEHHUH B IIATYHHBIX O0JITaX M B yIiax IUIONaI0K
IIATYHHBIX OOJNTOB. DTH HANpPsDKEHUS MOTYT NMPHUBECTH K Ae(EeKTaM IIaTyHa, MO3TOMY B (OPCHPOBAHHOM
JIBUTaTeJie HUKOIJA HE CJeAyeT KCIOIb30BaTh ONEpaluio Mepeiuin(OBKH ISl COXPAHEHMs IIAaTyHa.
bezomacuee nmpuoOpectr HOBBINA. HykHO M30eraTh MpUMEHEHHS YK€ MCIOJIb30BAaHHBIX M BOCCTAHOBIIEHHBIX
maTyHoB. J[pyruM Ba’kKHBIM IOKa3aTeleM IlaTyHa SIBISeTCs ero obmias macca. BompIIMHCTBO 1IATYHOB
UMEIOT OoJblue OalaHCUPOBOYHBIC MOAYIIKM Ha OOOMX KOHILAX. YMEHbIIas MX, MOXKHO YMEHBIIUTb
o0mryro maccy maryHa npuMmepHo Ha 10 %. DTo He yBETWYUT MOIIHOCTH JABUTATENS TP MOCTOSTHHOM
4acTOT€ BpallleHUs Bajla, HO 3aT0 YJIYYIIUT pEaKUUI0 Ha OTKPBIBAHUE JPOCCEJIBHON 3aCIIOHKU
KapOroparopa. YBeIMYUTCS pa3rOHHAsI MOIIHOCTH JIBUraTelIsl, YIyUllarolias pa3roH aBTOMOOMIIS.

Cpenu aBTOMOOMJIBHBIX CIIOPTCMEHOB — OCOOBIX NpPUBEp)KELEB MOAM(UKALMU ABUTaTene —
00JIBIION MOMYJISIPHOCTBHIO TOJIB3YIOTCSI KOBaHble IIaTyHbl. [Ipoliecc M3roTOBIEHUS TaKUX IMIATYHOB
3aKJII0YaeTCs B ciaeayroleM. Mertaiunueckas 3aroToBKa, pa3orperas 10 KpaCHOTO KaJeHHs, TOMEIIaeTcs
B KOBOUHBIM Ipecc, rae el mpuaaercsa npuMmepHas ¢opma Oyaymieid aetanu. 3aTeM IMONTYy4YEHHBIN
noiyhadbpukat 00pabaTeIBaeTCs HA METAJUIOPEXKYIIIEM CTaHKE Ul MOJyYeHHUsI HEOOXOAUMBIX pa3MepoB U
KauecTBa MoBepxHocTeil. [lonb3a OT KOBKM COCTOUT B TOM, YTO MOJIEKYJIbl MeTailja MOJy4aroT Ooiiee
IUIOTHYIO YIAKOBKY M 00pa3yloT HYXHYI0 KOH(Urypauuio 0e3 HapylIeHUS LEJIOCTHOCTH MOHOJUTA.
KoBaHast KOHCTpYyKIUS OJTy4YaeTcsl MPOYHEe M MEHbIIE CKIOHHA K 00pa30BaHUIO TPEIIHH.

B npomaxe wumeroTcs pa3HOOOpa3Hble TIOHMHTOBBIE INATYHBI, IIOJyY€HHBIE METOJOM KOBKH.
W3roroBuTenu mnpeasiaraloT TIOHUHTOBbIE MIATYHBI MOBBIIIEHHOW MPOYHOCTH KaK JJisi TOHOYHBIX, TaK U
i nopoxHbIX BapuanTtoB JIBC. K maryHam mpuiaraercs KpeneX BBICOKOW IPOYHOCTH, OHM XOPOLIO



oTOaaHCUPOBAHBI, MPUYEM IO CPAaBHEHHIO CO CTaHIAPTHBIMU OHM HE TOJBKO NMpOYHEe, HO U Jierde,
CJIeI0BaTeNIbHO, UMEIOT MEHBIIMH MOMEHT MHEPIMH BO BpallaTeIbHOM JBHXeHUH. HekoTopbie Gpupmbl
BBIITYCKAIOT KOBAHBIE KOJEHYAThle Balibl JUIl COBPEMEHHBIX (hopcupoBaHHBIX ABurareneil. Hampumep,
¢upma Honda BeimyckaeT craHapTHbIE KOBaHbIE KOJIEHYAThle Bajibl AJis cBouUX ABurareneil. KoBanbie
KOJICHYAThIE BaJIbl IIPOYHEE CTAHJAPTHBIX JIMTHIX BajOB, & B TOHOYHOM BapHaHTe eule U Jyierde. Takue
Bajbl ObIcTpee HAOMPAIOT CKOPOCTh BPALIEHHUS BCJIEICTBHE MEHBbIIEH HHEPIUOHHOCTH M TMOITOMY
MEHBIIIE HArPyKaloT IaTyHBbI.



IIpakTnueckas padora Ne 7
Tema 5 ABTOMOOWIbHBIE JIEKTPOHHBIE CHCTEMBbI
1. CucrTemMbl 3JIEKTPOHHOIO ynipaBJjeHnsi GOPCMPOBAHHBIMHU IBUTATEISIMH

O3HaKOMIJICHHE C HaIrpaBJICHUAMHA TIOHHUHTA 3JICKTPOHHBIX CUCTEM ABUTaTCIIA

[Ipu HekoTOpbIX MoOAM(UKALMAX JBUTaTeNed, OcoOeHHO ¢  NPUMEHEHHWEM  HaJJyBa,
BO3HHMKaeT HEOOXOAMMOCTb YIPABJIATh BIPHICKOM TOIUIMBA U YTJIOM ONEPEKEHHs 3a)KUTaHUs HE TakK, Kak
9TO TPEIYCMOTPEHO 3aBOJOM-M3TOTOBHTENEM. B MOIM(GUIIMPOBAHHOM JIBUTATENE  LMJIHHIPHI
3aIlOJIHSIOTCS BO3LYXOM MO-Apyromy. Ecim paHbiie BO3AyX BCachlBaJICA B ILIWIMHAPHI, a JaBJICHUE
BCAChIBaHMsI OBUIO HIDKE aTMOC(HEPHOTO, TO TPU HAIMYMKA TypOOHAJTyBa BO3IyX HArHETAeTCs B
JIBUraTelNb MOJ M30bITOYHBIM JAaBieHHeM. UeM Ooiibllle BO3IyXa MOCTYNAeT B ABHUraTeib, TeM OoJiblIe
TpeOyeTcs TOIIMBA U TEM OOJIbIIE TOJIKEH ObITh YTOJI ONEPEKEHHS 3aKUTaHUS.

Mmuorue ¢upMmbl, CielUaTIU3UPYIOUIHECS Ha BBIITYCKE TIOHUMHTOBOTO 00OPYIOBaHHUS, UMEIOT B CBOEM
apceHasie pa3IUYHbIe JOMOJIHUTEIbHBIE KOHTPOJIEPHI, MOJKII0OYaeMble K BIlyCKHOMY KOJUIEKTOpPY, KOTOpbIE
nadopmupyror bBOY o nasinenun HangyBa. HekoTopble cucTeMbl NMpeNyCMaTpUBAIOT PYYHOE YNpPaBICHUE
OINEPEXKEHUEM 3aXKHUraHus. MOXKHO CaMOCTOSITEIbHO OTPEryJMpOBaTh YIOJI ONEPEKEHHs 3a-KUTaHUs B
3aBHCUMOCTH OT COPTa UCIIOJIb3yEMOT'0 TOILINBA.

Ecnu nBuratens OTperyJlnpoBaH Ha TOIUIMBO C OKTAHOBBIM YHCJIOM, PAaBHBIM 95, a B HaJIMYUU €CTh
TOJBKO TOIUIMBO C OKTaHOBBIM YHCIIOM, PaBHBIM 92, TO HEOOXOJUMO OTPEryJIHpOBaTh ONEpEekKEHHE
3a)KUT'aHUS, MHAYE C JBUTATEIEM MOXET CIIyYMThCS HENPUATHOCTb. COBPEMEHHBIE NPOTPAMMUPYEMBbIE
JIEKTPOHHBIE CUCTEMBI YIIPABJICHHSI JBUTATENIEM IOUYTH UACANIbHBI U1 MOJU(PHUIIMPOBAHHBIX JIBUTATEINIEH,
IPEIHAa3HAYCHHBIX Ul CHOPTUBHBIX FOHOK. CranmapTHeli BOY 3aMeHseTcs BHEIIHMM KOMIIBIOTEPOM,
NO3BOJISIIOIMM Ha-CTPOMTH KapThl BIPBICKA TOIUIMBA M ONEPEKEHUS 3aKUTAHUSA, KOTOPBIE MOXKHO
CMOTpETh Ha HOYTOYKe C MporpaMMHBIM o0OecrnieueHreM, coBMecTUMbIM ¢ Windows. Cucrema mo3BoJIsieT
TaK)e HACTPOUTH ee Il pabOoThl ABUraTeNs C HAJyBOM M C OKCHUJIOM a30Ta.

Bo BpeMs rOHOK peryaupoBKa aBTOMOOWJIBHOTO JIBUTATENs HA IMyHKTE PEMOHTA CTAHET MpoIIe U
ObICTpee, MOCKOIBbKY MOYKHO CMOJEIUPOBATh PEXKHUMBl JBM)KEHUS aBTOMOOWIA. DTO MO3BOJMT OIlepa-
TUBHO BHECTH HEKOTOpbIE IONPaBKW B CHUCTEMY M CHOBAa CMOJENUpPOBaTh ToHKy. OueHb yAOOHO H
3¢ GEKTUBHO. TOM Cllydae, €ClIM HEOOXOJUMO AOIOIHUTENBHOE YIIPAaBICHHUE, TFOHUHIOBBIM PIHOK MOXET
NPEIOKUTH JOTIOTHUTENBHBI MUKPOIIPOLIECCOP, KOTOPBIN criocoOeH padoTaTh COBMECTHO CO IITAaTHBIM
BOYVY. 3aBoackoit BOY u ero mporpamma COXpaHsIFOTCS IS YIIPABICHUS BBIXJIONIOM B PEKUME 00paTHOM
CBSI3U, TOTJA KakK JOMOJHHUTEIbHBI MUKPOIpPOIECCOp, MOACOCTUHEHHbIH K mTaTHOMY BJY, Geper Ha
ce0s1 (yHKUUMHU yNpaBiIeHUs MoJa4yell TOIUIMBA, ONEPEKEHUEM 3aKUT'aHUsA U HaJayBoM. /locToMHCTBOM
TAKUX JOIOJIHUTENBHBIX MMKPOIPOLECCOPOB  SBJSIETCS BO3MOXKHOCTH MX IPOIPaMMHPOBAHHUS
NOJIb30BATENIEM JUIsl  ymnpaBieHus (yHKIOUSIMHM, B KOTOPBIX OH 3auHTepecoBaH. llpm 3TOoM
JIOTIOJTHUTEIBHBIN MUKPOIPOLIECCOP MOYKHO MOJAKIIOYUTH K OOBIYHOMY I€PCOHAILHOMY KOMITBIOTEPY, Ha
KOTOPOM MOYHO IIOCMOTPETh KapTy BIPBICKA U ONEPEKCHUS 3aKUTAHUSA U CKOPPEKTUPOBATh UX IO MEpe
HastoO0HOCTH. HeKOTOpBIE MUKPOIPOLIECCOPBI COXPAHSIOT Pe3epBHBIE KOMMU KapT, MO3TOMY K HUM BCET/a
MOYKHO BEPHYTbCS B ClTyyae OIIMOKHU MIIM MTPH JOMOJHUTEIbHBIX MOJUpHUKALMAX ABUrarens. Hekoropele
MHUKPOIPOIIECCOPBI MOTYT COXPAHATh JI0 YETHIPEX CO3JaHHBIX IOJIb30BaTeNIeM KapT, U JIOOYI0 M3 HUX
MOYKHO BKJIFOUHUTH MPSAMO € NpUOOPHOI maHenu. Mo)XHO, HalpuMep, COXPaHUTh KapThl TUIA «OOBIYHAS
noe3nka Ha OeH3uHe AU-92» wnu «rouku Ha OeHsmHe AM-98». [lonnmmarh OGOPTOBOW KOMIBIOTEP —
3HAYUT NOHUMATh, KaK BbDKATh U3 JIBUTATEIIs BCE, HA YTO OH CIIOCOOEH.



IIpakTnueckas padora Ne 8
Tema 5 ABTOMOOWIbHBIE JIEKTPOHHBIE CHCTEMBbI
2. PazmenieHue 10NMOJHUTEIbHbBIX THOHUHIOBBIX IPUOOPOB B CAJIOHE AaBTOMOOMJIA

Wrak, cur"anel ¢ JaTYMKOB IMOCTYMAIOT HA MHAMKATOPHI, BBHINOJIHEHHbIE B BUJAE JJIEKTPUUECKUX
JaMriouex, Ju00 Ha UUGPOBBIE WM  CTPEJIOYHbIE NPUOOPHI, TMOKA3bIBAIOIINE  BEIUYUHY
COOTBETCTBYIOIIETO PETUCTPUPYEMOTO MapameTpa. B pesynbraTe MoauduKanuy ABUTATeNsl U CUIOBOM
nepeaayn MOSIBIISETCS OOJbIIOE KOJUYECTBO JONOJHUTENBHBIX TIOHMHTOBBIX MpuOopoB. IlosTomy
BO3HHMKAeT IpobieMa MX IesiecooOpa3sHoro pasmenieHus M kperuieHus. Korzpa aBTtomMoOunu ObuiH
KpyIlHee, UX NpUOOpHbIE MaHeIu TOoXe ObLIM OOJBIIMMH, U HAa HUX OBUIO JOCTATOYHO MeECTa JUIs
JOTIOTHUTEIBHBIX MPUOOPOB. Ha maHensx coBpeMeHHBIX KOMIAKTHBIX aBTOMOOHIIEH TaKOTO MeCTa MOYTH
HE OCTaloCh, M JOMOJHUTENIbHbIE MPHOOpHI TaM pa3Memarh Hekyna. [loatomy ans pasMemnieHus
JOTIOJTHUTENIBHBIX MPUOOPOB HEOOXOAMMO MPOSBUTH OIMPENEICHHYI0 CMEKaJIKy U Ja)Ke H3O0LIPEHHYIO
u3o00perarenbHOCTh. K cuacThlo, KOHCTPYKIUS OYTH BCEX JOMOJHUTENBHBIX MPUOOPOB paccuuTaHa Ha
WX pa3MelleHue BHe npuOopHOW mnaHenu aToMoOwis. [Ipubopsl OOBIUHO MPEACTaBIAIOT COOOM
WH/IMBU/IyaJIbHbIE Y3JIbl, Pa3MEILEHHBIE B OTJENbHBIX KOPITyCaX, U3TOTOBJIEHHBIX JINOO U3 IUIACTMACCHI,
a100 M3 YEPHOTO WJIM XPOMHUPOBAaHHOTO MeTasuia. [IpuOopsl MOTYT OBITH YCTaHOBJICHBI WHAWBUIYAIBHO
un rpynne. [Ipubopsl MOXKHO MPOCTO 3aKPENUTh HA MOBEPXHOCTH JIMILIEBOW MaHeNnu. EAMHCTBEHHBIN
HEJ0CTaTOK COCTOMUT B TOM, YTO MPOBOJA JUIsl IPUCOEANHEHNUS dJIEKTPOIIUTAHUs, JATYMKOB U MacChl pac-
II0JIO’KEHBI Ha 3aJJHEN CTOPOHE y3J1a B MECTE KOHTAKTa C MAHEIIBIO.

Bce usroroButenu npubOpoB MpeAaraioT JONOTHUTEIbHbBIE TIOHUHIOBBIC TTAHENN JJIS KX MOHTaXa
Ha JIOTKE <« MeJo4Yeil» WIM B THE3[e MOJ MeNelbHUIly. DTH CBOOOJHBIE MPOCTPAHCTBA OOBIYHO
pacmoJIo)KE€Hbl B LEHTPE JIMLEBOM NIAHENN, W TIO03TOMY 3[€Ch MOYKHO YCTaHOBUTH HECKOJIBKO
JIOTIOJTHUTENBHBIX MPUOOPOB. bosbille Bcero BIMYCKAIOT MaHeIu ¢ MpuOopamu Ui MOHTa)Xa B THE3Je
nenenbHUIbl. PazMerienne npuOOpoB B MEMENbHUIE YAOOHO emle TeM, YTO K Hell yXe MOJBEeACHO
HaInpspKeHUE OT aKKYMYJISITOpA JUIsl MIUTaHUSI IPUKYPUBATES.

Hekotopbie HM3roToBUTENN NPUOOPOB NpEAJIAraloT TIOHHHIOBBIE IMEPEXOIHUKM IS MOHTaXa,
NPEJCTaBISIIOIIME COOOM IJIACTMACCOBBIE KOPITyca, MPHUCIOCOONCHHBIE U KPEIUICHUS B CaMbIX
pa3IMYHBIX CBOOOJHBIX MECTaxX JIUIEBOM MMaHesH: ClpaBa U clieBa OT Hee, B IieHTpe U T. . OObIYHO Takue
NEePEXOJHUKA UMEIOT MEJIKO TPaHyJIMPOBAHHYIO MMOBEPXHOCTh, KOTOpPask XOPOIIO COYETAETCs C BHEITHUM
BUIOM OOJIBIIMHCTBA JIUILIEBHIX aHETEH.

OpHa W3 TOMYyJAPHBIX Pa3HOBUAHOCTEH MEPEXOJHUKOB CKOHCTPYHpOBaHa MJil KpeIUIEHUs K
nepeAHel CTOMKE Ky30Ba CO CTOpPOHBI BoauTens. Ha croiike MoxeT OBITh 3aKpeIuieHO JI0 Tpex
HeOoIbIINX NpUOOpoB. Takoil NpuOOPHBIN y3eI JErKo KpEenuTcs Ha CTOMKE BBIMJISAUT Tak, Kak OyaATo ero
YCTAHOBMJIM Ha 3aBoje. [Ipuaercss TONBKO MPOCBEPIUTH HECKOJBKO OTBEPCTUH MJIi TOTO, YTOOBI
IPOJIOKUTh U BBITALUTH HAPYKY HEOOXOIUMYIO 3JEKTpONpoBoAKy. Cieayer oOpaiaTh BHUMAaHHUE Ha
BCE IPUMEYaHMs, NMPEAYNPEKICHUS U PEKOMEHIALUU U3roroButesd. HanpuMmep, He HY)KHO NBITAaThCS
JUIsL TIOABOJA DJIEKTPONMTAHUS HCIOJB30BaTh IPOBOJA MEHBIIEr0 CEYEHHs, YeM PEKOMEHIOBAHO
U3roTOBUTENIEM. B nmyuiiem ciyuyae yepe3 HECKOIbKO MUHYT U3 IPUOOPOB MOMIET JIbIM.

KOHTpOHbHLle BOIIPOCHI U 3aJaHUSA

1. B geM 3akiitouaeTcs poJib AIEKTPOHUKU B COBPEMEHHOM aBTOMOOMIIE?

2. UYro Takoe 6JI0K AneKTpoHHOTO yrpaieHus (B2Y)?

3.Kakue wuHPOpMAIIMOHHbIE JaTYUKU M HUCIHOJHUTENIbHbIE MEXaHU3Mbl TNPUMEHSIOTCS Ha
COBPEMEHHBIX aBTOMOOMIISIX, OCHAIIIEHHBIX OOPTOBBIMHU KOMITHIOTEpaMu?

4. Yto takoe UNII u kakoBo ero HazHaueHUe?

5. [Ins 9ero nmpeaHa3HavYeHa CUCTEMAa CaMOJUArHOCTUKY JIBUTATENsA?

6. Kakne nHpopMannoHHble JATYUKA U IPUOOPHI MHPOPMAITMOHHOTO KOHTPOJISI MIPUMEHSIOTCS Ha
COBPEMEHHBIX aBTOMOOMIISAX?

7. Y10 Takoe 60pTOBOI KOMIIBIOTEP aBTOMOOMIISA?



IIpakTnueckas padora Ne 9
Tema 6 O0OHOBJIEHHE TPAHCMUCCHH
1. TroHUHT KOpOOKHU nepeaay

Tpancmuccust 1000TO, OCOOEHHO CIIOPTUBHOTO AaBTOMOOWIST — BaKHEUIIMH MEXaHU3M
peanu3alryd JUHAMUYECKHX XApaKTEPUCTHK ABUTATelNsd. YBEJIWYUBIIASACS MOLIHOCTb MOTOPA TSHKKUM
OpeMeHeM JIOKHUTCS Ha TPAaHCMUCCHIO, KOTOpasi JOMOJIHUTEIbHON Harpy3kd MOKET U HE BBIIEpKaTb. A
KaK BBICHUTH, Ha YTO CHOCOOHAa TpaHCMHUCCHUsS Baliero aBroMoOussa? J[ias 3Toro ciemyer 3HATh ee
OCHOBHOW IMapamMeTp — TMPOXOJAHOH MOMEHT. /[0 TeX mop, mokKa OH 1O BEIWYHWHE OOJbIe WIH PaBeH
KpyTSLIEMY MOMEHTY JIBUrartessi, — Bce B Hopsjke. He3HaunTenbHOE NMPEBBILICHUE JUIIb COKPAIAET
pecypc kopoOku. Ho ecnm oHO gocTuraer moxyropa pas, IMiecTepHH OyayT padoTaTh IpakTHuecku 0e3
3amaca TMPOYHOCTH U O pecypce MOKHO BooOImIe 3a0biTh. Ecnu ke KpyTSIUA MOMEHT JBUTATeNs
IpEBbILIAET MPOXOAHON MOMEHT TPAHCMUCCUH 00Jiee YeM B MOJITOpa paza — KOPOOKY Ha/lo MEHSTh WU
nepeienbBaTh. B MpOTUBHOM cilydae eCTh pUCK HPOCTO «IIOPBATh)» TPAHCMHUCCHIO.

TroHUHT KOpOOKHU nepeay

KopoOka mepenay urpaer B TpaHCMHCCHUH OCHOBHYIO POJIb — JlaKe C OTHOCHTEIBHO CIa0bIM
MOTOpPOM MaIlIMHA MOXET OBITh OBICTPOH OJaronmaps MpaBHIBHO MOJOOPaHHBIM IEPEIaTOYHBIM YHCITaM
KIIII. CnopTuBHBIE aBTOMOOHIN OTIUYAIOTCS OT CEpUHHBIX, B MEPBYIO Ouepe/lb, UMEHHO KOPOOKaMu
nepeaad, a y’K I0TOM MOTOPaMH, Ky30BaMU U ITOJIBECKOM.

Jlns Haunmydied pa3srOHHOM JMHAMHMKU TPAaHCMMCCHS JIOJKHA MO3BOJISATH MOTOPY KaK MOXHO
JoJiplie paboTaTh B ,,IPaBOM* 30HE HIKalbl TaxoMeTpa (B MPOMEXYTKE OT 00OPOTOB MaKCUMAJIbHOTO
MOMEHTa J0 00OpOTOB MaKCHUMaJbHOW MOIIHOCTH). JJOOUTHCS ITOTO HECIOXKHO: HYXKHO JIHIIb, YTOOBI
nepeJaToyHble YMciaa KakJIoW W3 mepenad Obutd OMu3ku apyr K apyry. Torna mpu mepexitoueHuu
,»BBEpPX" 000POTHI yHaayT HEHAMHOT'O, MOTOP BHOBb OKaXeTcCs ,,B MOMEHTE U CMOXET PE3BO YCKOPSTh
aBTOMOOWJIb. ,,biau3kue™ CcTyneHn KOpoOKM NOMOTYT M MpU THEpPeKJIIoYeHUH ,,BHHM3': Jaxe Ha
OTHOCHUTENILHO BBICOKOM CKOPOCTH B Cllydae HEOOXOJMMOCTH MOKHO CMENIO BKIIIOUUTH MOHIKEHHYIO
nepegavy M cIenarh pa3sroH 0ojiee MHTEHCHUBHBIM, HE PUCKYS IIPU ATOM BBICKOUUTH B KPACHYIO 30HY Ha
taxomeTpe. KoHeuHO, KOHCTPYKTOPHI CEPUIHBIX aBTOMOOMIIEH 3HAIOT 00 3TOM He Xy)ke Hac ¢ Bamu. Ho
pSAABl TIepeNaTOYHBIX YHCET CTaHAApPTHBIX KOPOOOK HEpPEAKO HWMEIOT OTPOMHBIC ,,JBIPBI MEXIy
coceqHUMH CTyneHsaMU. [TOHATHO, YTO MHXKEHEPHI MOAOUPAIOT TaKOW PNl HE CO 37la U HE OT XOpoliei
XKU3HU. Benp ,,rpa)IaHCKuii aBTOMOOWIIL JODKEH MMETh HE TOJIBKO MPUEMIIEMYIO TUHAMHKY, HO U
YAOBJIETBOPSTH MHOTUM JIPYTUM TPEOOBAHUSM.

Bo-niepBbix, 0OH 00513aH YBEpEHHO pa3BUBaThb MAKCUMAJIbHYI0 CKOPOCTb, JOCTYIHYIO JUJISI MOTOpa
MaHHOW MolHocTU. [[nst 3TOoro mepemava, Ha KOTOPOM OH €€ JIOCTHraeT, JOJDKHA OBITh JTOCTaTOYHO
»UIMHHOK®, C MaJlbIM TI€PeIaTOYHBIM OTHOIIEHUEM. BO-BTOpHIX, aBTOMOOWIL JOJKEH YBEPEHHO
TpOraThCsl C MeCTa Ha KPYTOM MOABEME C TOJHOW HAarpy3Koil, a JUisi 3TOro TpedyrTcs ,,KOpOTKHE
Hu3mMe nepefadd. Yrto sxe nenarb? BbIXOJ OIUH: COXpaHMB KOPIyC KOPOOKHM (ero mepenenka —
CIIMIIKOM JIOPOTO€ YAOBOJBCTBHE), 3aHOBO M3TOTOBUTH OPUTHMHANBHBIE Ballbl W IecTepHU. PaboTa sTa
Ype3BbIYAHO TPYJOEMKas, a MOTOMy HejemieBas. [ 1e-HuOyap B AMEpHUKe Ha 4eloBeKa, YKEJaloIero
U3MEHUTH TIepelaTOYHbIe YUCIIa CTAaHAAPTHOW TpaHCMHCCHU CcBoero “Mepceneca”, mocMoTpenu Obl Kak
Ha TIOMEIIAHHOrO. A I BIAJCIBLIEB OTEYECTBEHHBIX MAIIMH €CTh OJHO BECbMa IIPHUATHOE
00CTOSITENLCTBO: B HAIIEH CTpaHEe OMBIT MOJAOOHOIO poja MepenesoK HAKOIUJIeH, U HeMalblid. 31eCh, KaK
O0ObIYHO, B aBaHTapA€ BBICTYNWIM aBTOCIOPTCMEHBI: Ui pajulM, AJs Kpocca M ,,Koubla“ ObuIO
pa3paboTaHO OTPOMHOE KOJHUYECTBO CaMbIX Pa3HBIX PSIOB U TJaBHBIX Map — B MEPBYIO O4epenb, s
NepeTHENPUBOIHBIX TONBSITTUHCKUX MAIIHH.

HecMmotpst Ha pas3nuumsi, Bce TIOHHHTOBBIC PAIBI CTPOSITCS, B OOIIEM, MO OAHOMY MPHHIIUILY.
Husmme nepemaum 3aech CyLIECTBEHHO ,, JIMHHEE, TO €CThb 0OJee CKOPOCTHBbIE YE€M Yy CEpUHHBIX
KOpOOOK. A BBICIIME — Ha00OPOT, ,,kopoue™ u Ommxe ApYyr K Apyry. Takoil moadop meperaToOuyHBIX
YKCeJl HEMHOT'O YCJIOXKHSIET IMPOLECC TPOTaHUsl ¢ MECTa, 3aTO MOTOM IOBEJCHHE aBTOMOOUJIISI MEHSETCs
MPOCTO CKA30YHBIM O0Opa3oM: YK€ Ha MEepBOWU-BTOPOM ,,BBIKPYTHB® MOTOP [0 OTCEYKH, MOXKHO
pa3orHarbCs 0 CKOPOCTH, rie OyayT BIOJHE YMECTHBI 4YeTBEpTas, IATas M Jaxe Iiectas nepenadu!
HuuyTh He MeHee HHTepeCcHON cTaHOBUTCS U ObIcTpast e3na. Hanmpumep, naxe eciu msaTas nepenava yxe
,»B TOHYyce',u 000pOTHI JOCTaTOYHO BBICOKHM, MOXKHO 0€3 mpoOjeM MepelTu naxe He Ha 4YEeTBEpPTYIo, a
Cpasy Ha TPETHIO CTYIEHb U CIeNaTh Pa3roH elle 0ojiee MHTEHCHBHBIM.



YcranaBnuBasi B KOPOOKY HOBYIO ,,HAUMHKY®, CIEAyeT JUIIb MOMHHTb, YTO HE KXKIBIA DS
CMOXET HOPMAJIBHO ,,y’)KMBATbCS“ C CEpUIHON TJIaBHOM Tiepenadeid. Brpodem, 31ech BapUaHTOB
pazpaboTaHO TOXE HEMano: B CTAaHAAPTHBIM KapTep MOXHO YCTaHOBUTH TIOHUHTOBBIE ,,lTaphl™ C
nepenaroyHeiM yucinom 4,33; 4,5; 4,7; 5,0, u naxe 5,125. A enie MOKXHO yCTaHOBUTH TaK Ha3bIBAEMYIO
KOPOTKYIO ,,KyJIUCY*, KOTOpasi U3MEHSET MepelaTOuHOe OTHOIIEHUE MPUBOA nepekitoueHus. CTOuT 3To
HEZ0pOoro, 3aTo ONepUpoBaTh KOpPOOKOH Oyner Kyna mpomie. A ecTh JIM BapHaHThl emnie Oosee
SKCTpEMaJIbHbIE, HEXENIHN MpocTas 3aMeHa psana? 3a OTACNIbHYI0O U BeCbMa HEMAJYIO IJIATy >KEJIatoIINM
cobepyT caMyl0 HACTOSIIYI0 TOHOYHYIO KYJA4KOBYIO ,IIECTHUCTYNKY . Takas KOpoOKa TO3BOJSET
TOHIIIUKAM TEpEeKIYaThcs 0e3 BBDKMMA CIICTUICHUS U CYIIECTBEHHO COKpalaeT Bpems pasrona. Ho
yTOOBI €3IUTh HA ,,KyJauKe*, OJJHUX TOJHKO JEHET Majo, HY)KHO €Ile M yMETh € Moib30BaTbes. Jla u
IIYMUT TaKasi TPAHCMUCCHS CHIIbHO- IPUMEPHO Kak cepuiiHas 6e3 Macia. Bripouem, ObIBaOT KyJTauKOBBIS
KOpOOKH, KOTOphIE HE TPEOYIOT CHEeIUalbHBIX ,,FOHOYHBIX" HABBIKOB (TIpaBla, Ha OTEUYECTBCHHBIC
MAIIMHBI UX, K COXKaJCHHWIO, HEe CTaBAT). B MpuHIUIE, KyJadukoBas KOpPOoOKa yCTpoeHa TaK e, Kak
OoObIUHasi, TOJBKO BMECTO KOCO3yObIX IIecTepeH — MpsIMo3yOble, BMECTO 3yOuyaThix My(pT —
KyJTauyKOBble, W HHUKAKUX CHHXPOHH3aTOPOB — TOHOYHOE 3arerieHue. Kymauku obecrnednBaioT
BBICOYANIITYI0 CKOPOCTh MEPEKITIOUEHUH, HO M3-3a YJIAPHBIX HArPYy30K OBICTPO CKPYTJISIIOTCA U TPEOYIOT
3aMEHBI.

Br16op cuennenus

Eme Gonee BHUMATENbHO MPUACTCS OTHECTUCH K BBIOOPY ClLieTUICHHS. Belb eMy MpuxoauTcs He
TOJIBKO TIepeIaBaTh MOIITHOCTh OT MOTOpa K TPAaHCMHUCCHH, HO U UTPaTh POJb Aemrdepa, CMITYaomero
PBIBKH TIPU TIEPEKIIIOUEHUH TIepesiad U Pe3KOM pa3roHe WM, Ha00OpOT, TOPMOKEHHUH JBUrarenem. TyT,
YTO HA3BIBAETCS, IIar BJIEBO, IIar BMpaBo... [locTaBuib cnabyr KOp3WHY — HEMHUHyeMa MpPoOyKCOBKa
CIeTUIeHHUs, a Ooiiee MolHas He OyJeT CTiIakWBaTh PHIBKH, YTO MPHUBENET K MOBBIIICHHBIM YIapPHBIM
Harpy3kaMm B TPAaHCMHUCCHHM W, COOTBETCTBEHHO, MPUOJM3UT €¢ KOHUYMHY. Ho make ecim creruieHue
no00paHo TMPaBUIBHO, TMPU arpecCUBHON e3/1e¢ MpOoOyKcoBKa My(Thl HenzOexkHa, a eClIHM Bl elie U
moOuTeNs HE cOpachiBaTh Ta3 IMPH MaHUITYJIHMPOBAHMH KOPOOKO. B Takmx ciydasx He3aMEHUMBIMH
OKa3bIBAIOTCSI METAJUIOKEPAMHUECKHUE JUCKU CLEIIICHUSI.
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2. TroHMHT MexXK0JIeCHOr0 AuddepeHuaia

O3HaKOMIJICHHE C HaIMpaBJICHUAMHA TIOHUHT'a MCKKOJICCHBIX U MCKOCCBBIX I[I/I(i)q)epeHIII/IaJ'IOB

Mesckonecnotii  ougpgpepenyuan — STO y3ed TIIABHOW Tepedaud, MpeaHa3HAUYCHHBIN
KOMITEHCHUPOBATh PA3JIM4Me YTIIOBBIX CKOPOCTEH MPaBhIX U JIEBBIX BEAYIIMX KOJEC aBTOMOOWIIS TPH €ro
JIBI>KEHUH 110 HEPOBHOCTSIM JTOPOTH, a 0COOCHHO — Ha KPUBOJIMHEHHBIX yyacTKax Aoporu. HecomHeHHbie
JIOCTOMHCTBA MEXKOJIeCHOTO nuddepeHIana mposBIsIOTCS OCOOEHHO OTYETIIMBO TPU JABMKECHUU
aBTOMOOWJIS TIO TBEPAOH ONMOPHONW MOBEPXHOCTH C XOPOUIMM CIIEIJICHHEM LIMH C J0poroil. B stom
clly4ae KpyTsIIUA MOMEHT, MOJBOAMMBINA OT KapAaHHOTO Baja K Koprycy auddepeHnnana (BOAUIY),
pacrmpeziensercss MOPOBHY MeXAy BeayluMu konecamu. OHAKO, ecliu MpaBoe U JeBOe BEAyIIHE Kojeca
MOMAAI0T Ha YYaCTKH MOBEPXHOCTH, UMEIOIINE CYIIECTBEHHO pa3iuyHble KOA(h(GUIUEHTH CIETICHUS
IIMH C JIOPOTO#, TO MPOUCXOJUT IMEepepacipeieieHne TArOBBIX MOMEHTOB MEXAY 3TUMHU Kosiecamu. B
pe3ynbTare Kojieco, HaxoJsieecs Ha 6osee CKOIb3KOH MOBEPXHOCTH, HAYMHAET OYKCOBaTh, 1 CyMMapHast
CHJIA TSTH Ha BEAYIIUX KOJIECaX CTAHOBHUTCS MHHUMAIIBHOM, YTO CYIIECTBEHHO CHMKAET IPOXOIUMOCTh H
TSATOBO-CKOPOCTHBIE CIIOCOOHOCTH aBTOMOOWIISA. [109TH BCsSi MOITHOCTH IBUTATENS OyJET 3aTpadunBaThCS
Ha BpalleHHe OJHOT0 M3 KOJEeC COOTBETCTBYIOIIETO Beaymiero Baia (momyocu). Bam mpu 3ToM
UCTIBITHIBACT TIOBBIIIEHHYIO HArpy3Ky M MOXET OBICTPO BBINTH W3 CTPOs, OCOOCHHO TPU HAIWYHU
(hopCcHUPOBAHHOTO JBUTATEISL.

Pemennem MoxeT ObITh IpuMeHeHHE Iud¢epeHIana MoBBIIIEHHOro TpeHus. I[lapamokcanbHO, HO
yBeJIMYEHUE TpeHUs B AU QepeHinane XoTs U BbI3bIBAaeT 3HAUUTEIbHbIE TOTEPU MOIIHOCTH U CHIDKEHUE
KIIJ TpancMmuccuu, 4TO SIBISETCS €ro KPYMHBIM HEIOCTaTKOM, HO 3aTO HPUBOJAUT K BBIPABHUBAHMIO
TATOBBIX MOMEHTOB MEXIY IpPaBbIM U JIEBBIM KOJECAMHU U YBEJIUYEHUIO CYMMAapHOW CHJIBI TATH. DTO
yIIy4IIaeT TATOBbIE BO3MOXKHOCTH aBTOMOOMISA. OTH auddepeHuransl OTINYATCS JIpyr OT Jpyra
KOHCTPYKIUEH y37a TPEHUS U Pa3iNuHbIM KOA(P(GUIUEHTOM OJOKHUPOBKH, T. €. COOTHOUICHHEM MEXIY
MOMEHTOM TpeHHUsl B JuddepeHiraie 1 MOMEHTOM, KOTOPBIA MOABOAMTCS OT KapJaHHOTO Bajla K €ro
Koprnycy. B coBpeMeHHBIX aBTOMOOUIISAX OMIOKMpOBKa nuddepeHimana BKII0YAeTCS U BBIKIIFOYACTCS 110
KEJaHUIO BOAUTEINS JIM00 aBTOMAaTHUECKU. B aBTOMOOMIISIX paHHUX BBIITYCKOB TaKas OIMIIUS OTCYTCTBYET.

Kpome cumxenus KI1JI tpancmuccun, auddepeHinan NoBhIIEHHOTO TPEeHUs 001a/1aeT ellle psiaoM
HepoctaTkoB. Juddepennuans ¢ OonpmIMM BHYTPEHHMM TPEHHEM XYK€ O00eCledyHBarOT I0-BOPOT
aBTOMOOWJII Ha JIOpOTe M W3JAIOT JIS3TaloNUil 3BYK, NMOTOMY YTO 3a0eraroiiee KOJIECO MBITaeTCs
Bpamarbcs ObICTpee OTCTaromero. TIOHWHTOBBIE JU((EepeHIHaNbl MOBBIIIEHHOTO TPEHHS — H3IENHs
JOBOJIBHO JOPOTHE U CIOXHBIE, MOITOMY WX YCTaHOBKA TMOJA CHIY TOJBKO BBICOKOKIACCHOMY
CHEINAIIUCTY.

Jj1 0OBIYHBIX aBTOMOOMIIBHBIX AOPOT JIyUIlle MOAXOAAT Au(PepeHInanbl ¢ MEHIIUM TPEHUEM, HO IS
TOHOK MO mpsMOi audQepeHiuaipl TOBBIIICHHOTO TPeHHS UMEIOT npeumyinectsa. s aBromoOumei,
npeIHa3HaYeHHBIX TOJBKO JIsl TOHOK, Jy4llle BooOIe oTka3aThes oT Auddepenuunana. B stom cnyuae Ha
€ro MECTO CTAaBHUTCS CIEIUaIbHAs «KaTyIIKa» — Hepa3beMHas JAeTajb, KOTOpas HANpSAMYIO COEIUHSET
BeyIIMe BaJIbl (ITOJIyOCH) KOJIEC M BCerJja 00ecreunBaeT paBHbIN MOBO MOIIHOCTH K HUM (puc. 1).

Pucynok. 1 TroHUHTIOBas «KaTyIlIKa», HAIPAMYIO COEIMHIIOIIAs BeAyIlUe BaJlbl (II0OIyOCH)

[Ipn nepenadye MOBBIIEHHOW MOLIHOCTH M HPU YCIOBUHM oOecredeHHs HeoOXOTUMOU TITOBOM CHIIBI
IPOYHOCTh BEAYILUX BaJOB (II0JyOCEH) CTAHOBUTCA COMHHUTENbHON. OOBIYHO BEAyIHE Balbl UMEIOT Ha
Hapy>XHbIX KOHIAX IIApPUKOBBIE HIAPHUPBI PAaBHBIX YIVIOBBIX CKOPOCTEH, a HAa BHYTPEHHUX KOHLAX —
TpunouHble mwapHUpsl. Ilpu nepenade OONMBIIMX YCHUIIMHA, OCOOCHHO IMPHU pPa3rOHE aBTOMOOWIIS, ITH



HanOosee ciabble y3/1bl MOTYT cioMaThcs. OOHOBICHHAs CHJIOBasl Mepeaaya MOXKET BBIIEPkKAaTb BCeE
pacyeTHbIC HArpy3Kd, HO JI0 TOW TOpPHI, MOKa KOMITAHUH 10 TIPOU3BOJICTBY IIWH HE BBITYCTAT HA PHIHOK
[IMHBI C YBEJIMYEHHBIM KO3 (UIIMEHTOM clieryieHus. Toraa mpuaeTcss 3aMeHUTh Ballbl Ha CIEAYIOLIUi
TunopasMep. bonee mpoyHble TIOHWHTOBBIE BEAYIIUE BaJbl C YCHUJIEHHBIMU IIAPHUPAMH PABHBIX YTJIOBBIX
CKOpPOCTEH MOTYT MmepeaaBaTh TOTOIHUTEIbHBIC HATPY3KH, BEI3BAHHBIC 3aMEHOH IIWH (puc. 2).

Pucynok 2 . TIOHUHTOBBIN BelyIIUi Bajl ¢ yCHJIEHHBIMU IIIAPHUPAMH PaBHBIX YTJIOBBIX CKOPOCTEH

Kpome Toro, moBblIlIeHrEe TATOBOM MOITHOCTH U KPYTSAIIET0O MOMEHTA Ha BEAYLIUX KOJIECaX MOKET
noTpeboBaTh TakKe 3aMeHbI CTynuIl kojiec. Ha puc. 3 mokazaH oJuH U3 BapUaHTOB CTYIHUIIBI C I[EJIbHBIM
(hnaHIeM ¥ yCUJIEHHBIMU IIMUIBKAMH KPETUIeHHS KoJleca.

Pucynoxk 3 - TroHuHroBass crynuua

KOHTpOJILHbIe BOIIPOCHI U 3a/IaHUHA

1. Ilepeuncnure OCHOBHBIE THUIIBI TPAHCMUCCHI COBPEMEHHBIX aBTOMOOMIIEH.

2. [ly11 yero HeoOXoIuMa TpaHCMHUCCHs?

3. B yem cocTouT Ha3zHavyeHue cueruieHusa? Kakosa mpu 3Tom posib Mmaxouka JIBC?

4.Kakue cymecTByIOT 3aKOHOMEPHOCTH paclipeiesieHus IepeaTOYHbIX YUCENI MEXaHUYECKOM
TPaHCMHUCCHUU aBTOMOOMISA?

5. KakoBo Ha3zHayeHHe MexKoyecHoro nuddepenimana?

6. HazoBuTe moctonHcTBa M HeocTaTKu AuddepeHinana NOBbIIEHHOTO TPEHHUS.

7. B Kakux ciydasx OTKa3bIBAIOTCS OT MEKKOJIecHOTO nuddepenimana?

8. Uto Takoe koaddurment 6moxkupoBku nuddepenmuana?
9. Kak cBsizaHa mpoxoauMocTh aBTOMOOHIIS CO 3HaUeHHuEM K03 PUuIeHTa OJI0KUPOBKU

muddepennmana



IIpakTnueckas padora Nell
Tema 7 TrOHUHT X010BOH YaCTH
1. IlToxOop AUCKOB KOJIeC U IIMH

Nzyuenue npaBun noxdopa TUCKOB, IUH, TPEOOBAHUN K HUM

Koneca sBnsrotest aprwkutensimu apTomobuns. Ho kpome cBoeii rinaBHoW QyHKIMU — TiepenaBaTh
CUJIy TSITH Ha OMOPHYIO IIOBEPXHOCTH U NepeMeIaTh aBTOMOOMIIb B IPOCTPAHCTBE, KOJIeca HECYT

MOYEHb BaXKHYIO 3CTETHUECKYIO Harpy3ky. OHM SBISIFOTCS BMECTE C Ky30BOM OJHUM M3 OCHOBHBIX
3MeMEHTOB Au3aiiHa. OCOOEHHO KPacHBbI AUCKHU KoJieC. ABTOMIOOUTENH MPEANOYUTAIOT OONbIINe KOJe-
ca. Uem Oomble, TeM nydiie, TeM KpacuBee. UTOOBI peminTh, KaKOW TU3aliH TUCKOB JUIS 3aKa3duKa
ABIsIETCS OoJiee TPHUBIEKATENBbHBIM, coTorpadupyiite aBTOMOOMIL COOKY MpUMEpSHTE BbIpE3aHHBIE
dororpaduu Kojiec Ppa3IUYHOrO pa3Mepa U C pa3HbIMH JUCKaMHU. 37JeCh MPOSBITCS MPUPOJHBIE
XYJI0’KECTBEHHBIE HAaBBIKH JINOO MOTpeOyeTcsi moMoIlb mpodeccuoHanbHoro aAuszaiiHepa. TolbKo mocie
9TOTO CIEeAyeT WATH K TWIepy M NMpuoOperaTh MoMoOUBIIMECS TUCKU U muHBL Ho B mrobom cioydae
HEJb3s 3a0bIBaTh OCHOBHYIO (DYHKITHIO KOJIEC .

[IpakTuka Mokas3biBaeT, 4TO OOJBIIME KoJieca MOJIE3HbI AJi1 aBTOCHOPTAa, T. K. B HHUX MOKHO
pa3MecTUTh TOPMO3HBIE MEXaHU3MbI OOJIBIIETO pa3Mepa, OHU OOECTIEUHBAIOT JIy4llee OXJIaKICHUE TOp-
MO3HBIX JAMCKOB M OTBOJ TE€IUIa OT IIMH, KOTOpOoe 00pa3yercs MpH UX KaYeHHH C OOJIBIION CKOPOCTHIO.
Ho BepHO M TO, YTO MHOTHME aBTOTOHIIMKHM MPEAIOYUTAIOT KOJIECA MAJOro pasMepa, IOCKOJIbKY OHU
MO3BOJISIIOT elle 0ojiee MOHM3UTH LIEHTP Macc aBTOMOOWIsA. bokoBas ycTOMYMBOCTH aBTOMOOWIISI MpHU
TOHKax JIOJDKHa ObITh oOecriedeHa B MEpBYIO ouepeib. Pasmepsl kojec, KOHEUHO, /€710 BKyca, HO OHHU
BCErja JIOJDKHBI OBbITh COIVIACOBaHBl C TMepeNaTOYHbIMU 4YHuCIaMu TpaHcmuccud. [locne npunsATus
pemieHust o0 pasMepax U (opMe Kojec M JAMCKOB M MX JHU3aifHe HEJb3s JOMYCTUTh OIIMOKY B
YCTaHOBOYHBIX pazMepax Koiiec. boibloe 3HaueHNe UMEIOT TaK Ha3bIBaeMbIi oceT
n xox PCD nuckos.

Ogcem — >TO pacCTOSTHUE MEXKIY CpEIHEH IIJIOCKOCTBIO BpPALLEHUS KOJeca U IIOCKOCTBIO
IpUJIeraHus AMCKa K CTYNHLE B MECTe KperyieHHus Kosieca. Yem MeHblie oQceT, TeM Jalblle OTCTOUT
KoJie-co oT nojBecku. 11 Haobopot, yem Oombie odcer, TeM IIyOxke KOJIeco yXOIuT moAa kpbuio. [Ipu
CIIMIIKOM OosblIOM o¢ceTe KOJeCO MOXKET HayaTh LEeIUIITbCS 3a JeTald nojaBecku. JIuck c
HENpaBWIBHBIM O(CceTOM YXYIIIUT YHPaBISIEMOCTh aBTOMOOWIIA. ABTOMOOMIIb C HENPAaBUIIBHO
BbIOpaHHBIM O()ceTOM AMCKOB OYyJEeT MpbIraTh Ha BCEX HEPOBHOCTSX JOPOTH, Tepss YIPaBIISIEMOCTb.
Crenyer npuaepxu-BaTbcs 3aBOICKUX PEKOMEHIALNH, TOra Bce OyAeT B MOPsIKe.

Koo PCD (Pitch Circle Diameter) — yCTaHOBOYHBIN pa3Mep JUCKOB. DTOT KOJI COCTOUT U3 JIBYX
ymceln. [lepBoe U3 HUX — KOJIMYECTBO OOJTOB, KOTOPBIMU KpPEMUTCS JUCK K cTynuie. Bropoe uncno —
JIMaMeTp OKPYKHOCTH (B MM), OXBaThIBaroleil OontoBbie oTBepcTHs. Hampumep, kox 5x100 o3Hauaer,
YTO JMCK KPEMUTCS K CTYNHIIE MATHI0 OOJITaMH, PACIIONOKEHHBIMH TI0 OKPYKHOCTH nuameTrpoM 100 mm.
Kox PCD aucka nomkeH coBnaiaTh ¢ KOJOM CTYNHUIBI, HHaYe KOJIECO YCTAHOBUTH OYyAEeT HEBO3MOXKHO.

[Ipu mokymnke AUCKOB HE Haa0 3a0bIBaTh O OATaHCHUPOBOYHBIX I'Py3HKaX, KOTOPbIE HEOOXOAMMBI
JUIsL TUHAMHYECKON OajlaHCHpPOBKHU Kouiec. ['py3MKH >KenaTeabHO yCTaHaBIMBAaTh Ha BHYTPEHHUH 000]
nucka. HuuTo Tak He MOPTUT BUJA JOPOTUX KOJEC, KaKk OalaHCUPOBOYHBIE T'PY3UKH, 3aKperieHHbIE
cHapyxu. [locie BpIOOpa MUCKOB KOJEC HE MEHBIIEe BHUMaHHE CIEAYyeT YIENUTh BbIOOpY muH. OT
pa3Mepa TUCKOB U IIWH 3aBUCUT T€OMETPUUYECKUH paguyc Kojeca , T. €. pacCTOsIHHE OT OCH KoJieca 10 Oe-
roBoi 10poxku. OT HEro HANPSAMYIO 3aBUCUT JUHAMUYECKHI paguyc Kojeca
Pa3mep mmH 0603Ha4YaeTcs coueTaHueM OYKB U TUQP B TIOWMOBON M METPHUYECKOM CHCTEMax.
Hanpumep, B mapkupoBke muHbl 195/45 R 16 80V mudps! u 6ykBbl 0003Ha4aroT ciaeaytomee: 195 —
IIMPHUHA IIKUHBI B MM; 45 — OTHOILIEHHE IIMPUHBI TPO(UIIS IIMHBI K €r0 BBICOTE B MPOLIEHTAX, B JAHHOM
npumepe 310 45 %, cneaoBaTenbHO, MKUpUHA WUHBI paBHa 195 - 0,45 = 88 mm; R — pannanbHOe Ha-
IpaBJIeHUE Kopaa; 16 — nmocaqouHblil AMaMETp IUCKa B Ar0MMax

(1 mrotim = 25,4 mm); 80 — HHAEKC TPY30MOABEMHOCTH; V — HHAEKC CKOPOCTH (B JAHHOM Ciy4ae
pasperieHa ckopocTtb 10 240 km/49).

WNHpeke ckopocTH 03Ha4yaeT MaKCHMaJbHYIO CKOPOCTb, IOIYCTUMYIO JJIs JaHHOW MapKd IIMHbI
(Tabmua).



HNHaexchl CKOPOCTH ABTOMOOMJIBHBIX IIUH

No Wnpexe MakcumanpHas Ne WNupexe MakcumanbHas
/0 | CKOPOCTH CKOPOCTh, KM/4 n/n | CKOpocTH CKOPOCTb, KM/4

1 F 80 10 R 170

2 G 90 11 S 180

3 J 100 12 T 190

4 K 110 13 U 200

5 L 120 14 H 210

6 M 130 15 \% 240

7 N 140 16 W 270

8 P 150 17 Y 300

9 Q 160 18 Z Bbonee 300

WHupeke rpy30mnobeMHOCTH 0003HAYaeT JOMYCTUMYIO BEPTHUKAJIbHYIO Harpy3ky Ha koseco. Jlis
MUHUMaJIBHOTO MHJeKca (65) Harpy3ka He AospkHa npesbimats 2900 H, a 1uig MmakcuManbHOrO MHAEKCA

(121) - 14 500 H.



IIpakTnueckas padora Ne 12
Tema 7 TOHUHI X010BO# YacTH
2. TIOHUHT TOPMO3HOI CHUCTEMBI

O3HakOMJIEHHE C HaIpaBJICHUSMU TIOHUHTa TOPMO3HBIX CHCTEM: ITUCKOBBIE TOPMO3a, YCUJIHUTEIU
TOPMO30B, MaTEpUAJIbI JIJIs1 KOMIIOHEHTOB TOPMO3HBIX CUCTEM

Topmo3za — 3T0O cucTteMa MEXaHHU3MOB, NPEJHA3HAYEHHBIX MJIS HMCKYCCTBEHHOTO 3aMeJJICHUS
aBTOMOOWIII C MAaKCHMaJdbHO BO3MOYKHOM HWHTEHCUBHOCTBIO. TOpPMO3HBIE CBOMCTBa aBTOMOOMIIS
OTIPECIISAIOT MOCIEIHUN pyOek MEXIy NPUATHBIM OILIYIIEHHUEM OT OBICTPOIl €3[bl U M030POM aBapHUU.
[ToaTomy TpeGoBaHuUs K TOPMO3aM HEOOBIYatHO BBICOKH. C YHEPTreTHUECKHUX MO3UIIMA TOPMO3a SBISIOTCS



npeoOpa3oBaTeIIMU KMHETHYECKOW SHEPrUuM ABMXKYIIETOCS aBTOMOOMIISL B TEIJI0, KOTOPOE BBIIENAETCS
B 30HE€ KOHTaKTa TOPMO3HBIX KOJIOJOK C TOPMO3HBIMHU JUCKaMHU U IIHMH ¢ noporoil. IIpu TopmokeHnn
TOPMO3HAsl CHJIA B IECATKHU pa3 MPEBOCXOIUT CUITY TATH. HeyTMBUTEIHHO, YTO TOPMO32a U IIUHBI OBICTPO
W3HALIMBAIOTCH.

Topmosnas neganb. TopMo3a NIpUBOAATCS B JEHCTBHE IMYyTEM HaXaTHsl Ha TOPMO3HYIO I€Jallb.
[Tenanb — 3TO ppIYar ¢ TAKUM COOTHOIIEHUEM IUIeY (TIepeaTOYHbIM OTHOLIEHHEM), KOTOPOE MO3BOJISET
NPUBECTH TOpPMO3a B JAEHCTBHE, JaXe €clId OTKa3al cepBonpuBoja (ycuiurenb). KOHCTpYKTOpPBI
NOJOMPAIOT MEepeaTOYHOE OTHOIICHHWE Ielaly ONTHUMallbHbIM o0Opa3zoMm. Tak, memanb ¢ MajibIM
nepeaaTouyHbIM OTHOIIEHUEM OBICTpEee CO3/IaCT TOPMO3HOE YCHIIME Ha KoJiecaX, HO TMPU ITOM YCHIIHE
Ha)KaTHs Ha camy rejanb OyneT upe3mepHo OonbmnM. Bomgurens Oyaer ObicTpo ycraBath. ITosTomy
HY’KEH YCUIIUTEIb (CEPBOIIPUBOL).

Cepsonpusoa. Ha GonbiinHcTBE aBTOMOOMIIEH CEpBOIIPUBOA TOPMO3HOM CHCTEMBI YIPaBISAETCS
BakyyMoM. OH co3/1aeT HeoOXOJIUMOEe yCHUJIME Ha MOpIIeHb TJIABHOTO LWIMHIpA, pasrpyxas Top-
MO3HYIO TeJlanb. 'OHIIUKN MPeaoYUuTaoT UMETh TOPMO3HYIO Nealb 0e3 yCUIIUTENs, HOCKOJIbKY OHU
JTydie ee 4yBCTBYOT. Ho 0100psATh UX eficTBUs, a TeM 0oJiee ojipakaTb UM HE CTOUT.

Topmo3Has KUAKOCTH. YCUIME OT HaXaTusi Ha TOPMO3HYIO Te1aib IpeoOpa3yercst ¢ MOMOIIbIO
IJIABHOTO LIWJIMHAPA B J1aBJIEHUE TOPMO3HOM JKUJKOCTH, KOTOpas MOJaeTcsl BO BCe paboune LUIMHAPHI
Kosec. B pabounx muimHApax Kojec AaBlieHHE BHOBb IpeoOpasyeTcsi B CHIY, MPHKHMAIOIIYIO
TOPMO3HbIE KOJIOJIKU K IUCKaM JHOO0 TOpMO3HBIM Oapabanam. Cama KUAKOCTh IPU TaKOM JIaBJICHUU HE
CXKMMAETCs, HO B HEMl MOTYT OKa3aThCs Iy3bIPbKH BO3/1yXa, KOTOPHIE YMEHBIIAT AABJICHUE B CUCTEME, U
TOPMOXKEHHE MOXKET OKa3aTbCs Manod((EeKTUBHBIM. A 3TO MOXKET NPHUBECTU K aBapuu. BoT mouemy
yAaJeHue BO3/1yXa U3 TOPMO3HOM CHCTEMBI, WIIH «IIPOKAYKa» TOPMO30B, — ONEpaIs )KU3HEHHO BaXKHAsL.

TopMoO3Has JKHUIKOCTb BBIYCKAeTCS pa3HBIX COCTABOB M MOXKET MMETh pa3jIM4YHbIE CBOMCTBA.
Haubonee BaxHBIM MOKa3aTeneM sSBISETCS TeMIiepaTtypa KureHus. Eciu »KMIKOCTh 3aKUIUT, TO 3TO BO
MHOI'O pa3 Xyke, ueM eciu Obl B Hel ocraBasics Bo3ayx. Ilap cxumaercs ewme syurie. TopmosHas
JKUJKOCTb OYE€Hb I'MTPOCKOIINYHA, T. €. OHA BIUTHIBAET BJary U3 OKPY KaroIIEro BO3lyXa U CO BpDEMEHEM
CHI)KAeT TeMIlepaTypy cBoero kumneHus. llpu momagaHuu >KMIKOCTH Ha OKpAIIEHHYIO MOBEPXHOCTH
cienyeT ObICTPO YAAIUThH €€ BETOIIBIO U OCTATKH CMBITh BOJIOH.

Topmo3Hble muianru. TopMo3Has >KMIKOCTh MOAAETCd MO TpyOompoBojaaM, OOJBIIMHCTBO
KOTOPBIX IMPEJCTABIAIOT COOON kKecTKHe MeTaulnueckue TpyOku. [ moaBoda KUAKOCTH K KojecaMm
HYXXHBI THOKHE nutaHrd. OObIUHBIE CTaHAAPTHBIC IUIAHTH XOPOIIH, IOKAa OHU HOBBIE. PaHO MM mo3aHo
(fryuyiie paHo) MX HPUXOJAUTCA MeEHATh. lIpum 3aMeHe Jydlne yCTaHOBUTb HE NPOCThIE PE3UHOBBIC
[IJIAHTH, @ apMUpoBaHHbIe. OHU IPOYHEE U MEHBIIIE Pa3ayBaIOTCs MO JIEHCTBUEM JIaBJICHUS JKUIKOCTH.

CranjapTHble IUIAHTH OOJIAJAIOT OJTHUM O4YeHb OoibIIMM HepocTaTkoM. Co BpeMeHeM pe3nHa
CTapeeT, pacciauBaeTcs, U Ha BHYTPEHHEH MOBEPXHOCTHM NUIAHTa TMOSABJISIOTCA HUTEBUHBIC
o0pa3oBaHMs, HallOMHHAIOIIME BOJIOKHA. [Ipum co3maHuM [aBieHUsT B CHUCTEME 3T BOJIOKHA
NPOTAJIKUBAIOTCSI B CTOPOHY pabouMX IMJIMHAPOB, OAHAKO MPH CHATHM JABJIEHUS TOCJE OTILYyCKaHUS
nefaad TOpMO3a 3TH BOJIOKHA CO3JAl0T CBOEOOpazHyr MHpOOKy (OTBEpCTHE B IJIAHIE COCTABISAET
npuMepHo 1 MM B Juamerpe!), KoTopas He MO3BOJISIET paOOYUM IMJIMHAPAM pPacTOPMa)kMBaTbCs, U
KoJIeca IIPOJOJDKAIOT TOPMO3UTB. ITO 4acTo sBjseTcs npuunHoi JATII ¢ TsKkuMH OCIIeICTBUAMM.

Topmo3Hbie cynnopthbl. [Ipu ToOpMOKEHUN TOPMO3HON AUCK 3aKUMAETCSI B TOPMO3HOM CYIIIIOPTE
Kak B cTpyOunmHe. J[aBieHWe OT IJIaBHOTO LMJIMHJIpPA IEpeJaeTcs IMOoJ IMOPIIHU CYNIOpTa, U OHH
IPWKUMAIOT TOPMO3HBIE KOJIOAKU K AUCKaM wiu O6apabanaM. Uem Oosbllie TOPIIHEN B CYyNIOpTE, TEM
Oousblie TopMo3HOE yeuiue. Ha GonpuimHcTBE aBTOMOOMIIEH B CyNIopTax UMEeTcs 110 OJJHOMY HJIH /IBa
LWIMH]PA, HO Ha TOHOYHBIX aBTOMOOMIISIX UX MOKET OBbITh YEThIPE UJIU JIaXKe IIECTh.

Topmo3Hble 1uCKH U OapadaHbl. Y aBTOMOOWIEH C IMCKOBBIMU TOPMO3aMHU TOPMO3HBIE TUCKU
3aKperieHbl Ha CTYNUIax Ko-Jiec W BpamaroTcs BMecTe ¢ HUMH. bonee 90 % paboTel TOpMOXKEHHS
IIPUXOJIUTCS Ha TOPMO3a MEPEIHUX KOJIEC, TOITOMY Ha COBPEMEHHBIX aBTOMOOMIIAX MEpeHNE TOpMO3a
JIeNaoT TUCKOBBIMU. OHU JyYllle OXJIQXKIAI0TCS U, KaK IpaBuilo, 3¢ ¢pexkTuBHee OapabaHHBIX.

Ha cepuilHbIX aBTOMOOMJISIX MAacCOBOTO IIPOU3BOZACTBA TOPMO3HBIE JUCKU BBIMOJHSAIOTCS
CIUIOIIHBIMH, TOT/Ia KaK Ha 00Jiee MOIIHBIX M OBICTPOXOJIHBIX MOJU(DUKAIUAX CTABSIT BEHTHIUPYEMbIC
aucku (puc. 7.2). Takue AMCKUA COCTOAT M3 ABYX POTOPOB, MEXKIY KOTOPBIMHU HMEETCS 3a30p, MO
KOTOPOMY LIUPKYJIUPYET BO3AYX VIS




» >

JTy4IIero oxjaxjaeHus. YeM Oosblie AuaMeTp TOPMO3HBIX JAUCKOB, T€M OOJBIINI TOPMO3ZHOW MOMEHT
OHM MOTYT CO3/1aTh. TIOHMHIOBbIE JAUCKH OOBIYHO MMEIOT YBEJIWYEHHBIH JUAMETP [0 CPABHEHHIO C
cepuitHbiMu. bapaGaHHbIE TOpMO3a IPUMEHSIOTCS TEMEph TOJIBKO Ha 3aIHUX KosiecaX. BHyTpu Gapabana
PacrojIOokKeHbI JBE TOPMO3HBIE KOJIOJIKH,

Puc. 7.2. TopMO3HBIE BEHTUIIMPYEMBIE TUCKH - KOTOPBIE IPUKUMAIOTCS OPIIHIMU

pabouero MUIMHAPA K BHYTPEHHUM MOBEPXHOCTSIM OapabaHoB. bapaGanHbie TopMO3a HAJEKHBI 1
BBIJICPKUBAIOT JJIUTEIbHOE WHTEHCHUBHOE TOopMokeHHe. Okpacka cynmopToB u OapabanoB. [locne
YCTaHOBKHM TIOHMHTOBBIX JFICKOB OOJIBIIOTO JUAMeTpa CYMIOPTHI TOPMO30B CTaHYT BHIHBI BCEM.
JKenatenbHO UX MOKPacUTh, YTOOBI OHUM TAaPMOHHMPOBAIM C HOBBIMU KpPAacUBBIMU AuCKaMu. [louemy Obl
HE COBMECTHTh YCTaHOBKY HOBBIX JIUCKOB M KOJIOJOK € MOKpackoil cynnoproB? Topmosa — ycrpoiicTBa
IpsA3HBIE, IO3TOMY IE€pel]] MOKPACKOW MX HYXHO XOpOIIEHBKO IOYMCTUTH. /[[Is 3TOro MOXHO
BOCTIOJIB30BAThCS  CIICIUATBHONW KHIKOCTBIO ISl YMCTKH TOPMO30B HIIM YeM-HHOYIb MOJ0O0HBIM.
CynmnopTsl MOKHO MOKPACUTh U3 OAIJIOHYMKA MM BPYYHYIO KHCTOUKOM. KpacuTh Hy>)KHO HE MeHee 4eM
B /iBa cyiosl. JlJi1 OKpacku TOPMO3HBIX O0apabaHOB HMKakKoil pa3doopku He Tpedyercs. HyxHO monHAThH
3aJIHIOI0 YacTh aBTOMOOWJIS, CHAThH KoOJieca M C MOMOIIBI0 MPOBOJIOYHOM INETKH M HaXJa4yHON Oymaru
OuuCTUTH Oapabanbl. Ilocne uMcTKM crnegyeT NpOTEpeTh IOBEPXHOCTU TPSIKON, CMOYEHHOW B
JKUAKOCTH JUISl HPOMBIBKM TOPMO30B, M TIIATEIBHO MPOCYIINTh 3TU IOBEPXHOCTHU. TOpPLEBYIO
MOBEPXHOCTH OapabaHa, TJe BBOPAYMBAIOTCS OOJITHI KPETJICHHsT KOJIEC, HYKHO 3aKJIeUTh Oymaron. Dty
4acTh MOBEPXHOCTU 3aKpalluBaThb HE Hano. Ee Bce paBHO HE BUAHO, KOTJa YCTaHOBJIEHO KOJIECO.
Mo>KHO 3aKJIeUTh TaKK€ U IIUTOK MO03aJU TOpMO3a. Bpsii A KTO YBUAWUT €ro HEOKpalIEHHBIM 03311
kosieca. Kpacute GapabaH, B OTIMuYME OT CYIIOPTOB, — OJHO YIOBOJbCTBHE. ONATH-TAKU KpPaCUTh
JKeJIaTeIbHO HE MEHbIIEe uyeM B JiBa ciod. Ecnm mocie okpacku TOpMO3 IUIOXO cOOMpaeTcs, 3HA4YUT
MIOKPACKOW TEPeCcTapalnuch U HAJIOKWIN JIMIIHUKA CcJIOM Kpackd. Ilocie BBICBIXaHMS JUILHIOK KpacKy
HYKHO YJaJIUTh, COCKOOJIUB €€ HOXKOM.

Kosionkn u Hakjaaaku. TopMo3HBIE KOJOJIKHM KaK JUCKOBBIX, TaK M OapaOaHHBIX TOPMO30B
COCTOAT M3 CTaJbHOH OCHOBBI, K KOTOPOH INPHKPEIUICHBl HAKIAIKA M3 (PUKIHOHHOTO MaTepHhaa.
Korga-to naBHO (pUKLMOHHBIA MaTepHaia HakJIaJ0K M3TOTOBJSUICS Ha ocHoBe acbecta. OH obnanan
NPEeKpacHBIMH (PUKIMOHHBIMUA CBOMCTBaMH, HO WMEN OJWH HEJIOCTaTOK — acOecToBas MbUIb TPH
BIBIXaHUH IPEJCTABIISIET 7S YEJIOBEKA CMEPTENIbHYI0 0nacHOCTh. COBPEMEHHBIE TOPMO3HBIE HAKIIAIKH
nenatoT Oe3 acOecTta Ha OCHOBE TMOJMMEPOB, METAUIOKEPAMHUKUA WM MX KOMITO3UIIMMA. YCTaHOBKa
TOPMO3HBIX JWCKOB M KOJOJOK C YJyYIIEHHBIMH XapakTEpUCTHKaMM — IEpPBbI IIAar Ha IyTH
NOBBIIIEHUS 2(PPEKTUBHOCTH TOPMO3HOM CHCTEMBI. DTO camas MpocTasi MoAu(HUKanus, KOTopas 3aiMeT
JIBa-TpM yaca BPEMEHM, HO 3HAYUTEIbHO IOBBICUT TOPMO3HbIE CBOMCTBa aBTOMOOMIS. IlockombKy
KOJIOJKM SIBISIIOTCS PACXOJHBIM MaTepHalloB M CO BPEMEHEM MOAJEXKAT 3aMEHe, CIIeQyeT
BOCIIOJIB30BaTbCSl ATUM, 4YTOOBI YCTAaHOBUTH HOBBIE COBPEMEHHBIE KOJOJIKHU C YJIy4IIEHHBIMHU
xapakTtepucTukamu. HoBble TOpMO3HBIE J1eTany NpUJIeTratT APYT K IPYTY JIMIIb HECKOJIbKUX TOUYKAX, U
3 PEKTUBHOCTb TOPMOKEHUS TP 3TOM MHHHUMAJIbHA, TIO3TOMY HOBBIE TOPMO3HBIE KOJOAKH TPEOYIOT
IPUTHUPKHU, TpUpabOTKH, KoTopas HacTynaer yepe3 150-200 kM oOpruHOM sKkciuTyatanuu. Henoonenka
NENCTBUTENBbHBIX TOPMO3HBIX CIIOCOOHOCTEN aBTOMOOMIIA — mpsiMoii yTh Kk JITTI.



IIpakTnueckas padora Ne 13
Tema 8 TroHUHT cayioHa
1. 3amena pyJieBoro kojeca

O3HakOMJICHHE C HAITPaBJICHUSIMUA TIOHHHTA PYJIEBOW CHCTEMBI, 3aMEHa PYJIEBOTO Kojeca

PyneBoe koieco — mepBoe, YTO NpPUBJIEKaeT BHUMAaHUE B CAJIOHE aBTOMOOMJISA. DTO OCHOBHAs
TOYKa KOHTaKTa BOJUTEIS C aBTOMOOWJIEM, TIOATOMY JKEJaTelbHO, YTOOBI pYyJIEBOE KOJIECO He
paszapaxkano, pagoBano B3riasaA. [Ipy mpoekTUpoBaHUM CTaHJAPTHOTO PYJIEBOIO KoJieca KOHCTPYKTOPHI
PYKOBOJICTBYIOTCSI TP€OOBAHUAMU CTaHJAPTOB, HE BKycaMu notpedureneit. Iloatomy To, 4To Xopomio
JUIs TIPOU3BOJMTENS, HE BCErAa ycTpauBaeT mnorpeduresneid. [Ipu TIOHMHIE cajlloHa BOAMTENb MMEET
BO3MOYKHOCTh PEaTU30BaTh CBOM MOXKeNaH!s. PEIHOK mpeiaraeT MHOKECTBO Pa3HOBUIHOCTEH PyJIEBBIX
KoJieC pa3HOW ¢opMbl W 1BeTa. MOXHO TPHOOPECTH PYJIEBOE KOJIECO OT TMPECTHKHOW MapKu
aBTOMOOWJI, @ MOXHO BBIOpaTh pYJEBOE KoJiecOo crnopTuBHOro cruis. Ilepen BeIOOpoM HOBOIO
PYJIEBOTO KoJieca cieayeT 00s3aTeIbHO BCTIOMHHUTD 3aKOHBI MEXaHUKH — Ye€M MEHBIIE JUaMeTp KoJeca,
TeM OoJplliee YCHIIME TMPUAETCS K HEMY NPHUKIAIBIBATH JUIsI OCYIIECTBJICHUS TOBOPOTAa aBTOMOOWIIA.
Ecnu B aBTOMOOMIIE OTCYTCTBYET THAPOYCHIUTEIb PYJIsl, TO PYJIEBOE KOJIECO MAJOro JTUaMeTpa MOKET
JOCTaBUTh MHOTO HEYZ0OCTB, CBSI3aHHBIX C YIIPABICHHEM aBTOMOOHUIIEM.

He Oyzer nuImHUM MMETh B BUAY OJHY MAaJ€HBKYIO XHTPOCTh — 3TO CHEMHOE PYyJIEBOE KOJIECO.
OHO rapaHTHUpyeT JOMOJHUTENBbHYI0 0€30MaCHOCTh, CBSI3aHHYIO C YTOHOM aBTOMOOMIs. CHUMAs KOJIeco
Ha CTOSHKE, BOJUTENh BCETJa CMOXXET HAaWTH CBOM aBTOMOOWJIb TaM, TJ€ OH €ro OCTaBWJ. 3aMeHa
PYJEBOrO KoJieca CBsi3aHa C pPELICHHEM OJHOW OuYeHb BaXXKHOW MpPOOJEMBI — 3aMEHON MOIYLIKH
0e30macHOCTU. BOJIBIIMHCTBO COBpPEMEHHBIX aBTOMOOMIJICH OCHAIEHBI MHOJYHIKaMH Oe30MacHOCTH.
OpHa U3 HUX BCTpoeHa B pyjeBoe koseco (puc. 1). [TockonabKy Ha pbIHKE HET TIOHMHI'OBBIX PYJIEBBIX
KOJIEC, OCHAIIEHHBIX MOIYIIKaMHU 0e30MaCHOCTH, TO 3aMEHa PYJIEBOr0 KOJieca O3Ha4aeT yTpaTy OJHOTO
U3 CpeACTB OE30MaCHOCTH BOAUTEIIS.

Jlis 3aMeHBl pyJIeBOro Kojeca MPUXOJUTCA OTKIIOUUTH CHCTEMY MoayIek Oe3omacHocTH. biok
yIpaBJIEHUsI CUCTEMON O€30MAaCHOCTU Yallle BCEro pacloyIOKEH B LIEHTPAJIbHOM KOHCOIM CaJlOHA, HO
MOXET OBbIThb M B JPYroM MecTe. JTOT k€ OJIOK ympaBiseT, Kak MPaBUIIO, M HATSHKEHUEM pEeMHEH
0€30IaCHOCTH.

Ho mnpobnema mnoaymiek O€30MacHOCTH HE HCUEPIIBIBAETCS MPOCTBIM OTKIKOYEHHEM OJioKa
yIpaBJICHUSI.

PI/ICYHOK 1- nmoaymka 6C3OHaCHOCTI/I, HHTCTPUPOBAHHAA B PYJICBOC KOJICCO.

Bo-nepBbIX, mMocie 3TOro CUTHajJbHAs JaMIlOuka (MHIUKATOp) CHUCTEMBbI O€30MacHOCTH Ha
npuOOpHOI Jocke OyIeT MOCTOSHHO BKitoueHa. OHa MOXeT pasapaxars Boguress. Ho ropaszno 6onee
BAXKHO TO, YTO 3TO MOXKET IIOCIIYKUTb IIOBOJOM K CE€pbe3HBbIM IpeTeH3usM corpyanuka I'MBJI npu
MPOXO’KJCHUHU TIAHOBOTO TEXHUUYECKOI0 0CMOTpa aBToMoomiisi. B neiictByromux [IpaBunax 1opoxHOro
nswkenus (ITIJ1/]) He oroBopeHOo oOs3aTenpHOE Hanuuue moaymiek Oe3omacHocTH. Ho ecnm onu
NPEIyCMOTPEHbl KOHCTPYKLUEH aBTOMOOWIIS, TO CUTHAJ MHIUKATOpa CIYKUT MHpopmauued o0 HxX
OTCYTCTBHUH, YTO MOXET MOCIY>KUTh MOBOJOM JIJIsl PELIEHUS] MHCIEKTOpa O TIOBTOPHOM IMPOXOXKIACHUU
TEXHUYECKOTO OCMOTpa aBTOMOOWJIS TIOCJIE YCTpaHEHHs HeucnpaBHOCTH. CHpaBUTbCS C ITOH
npo0IeMoii MOKHO JIByMsI CITIOCOOaMU: TIEPBBIN — 3aMacCKUPOBATh CUTHAJIBHYIO JTAMITOUKY JIMOO YIaTUTh
ee MaHelIu NMpUOOpPOB; BTOPOH — «OOMAaHYTb» CUCTEMY CaMOAMArHOCTUKM BDY, 3aMKHYB KOHTaKTBhI
cUcTeMbl 6€30MacHOCTH. X HY)KHO COEIMHUTH MEPEMBIUKOI ¢ S-aMnepHbIM mpenoxpanureneM. Toraa



CHUCTeMa CaMOJUArHOCTUKU OYIEeT «IyMaThy», YTO MOAYIIKAa O€30MacHOCTH Ha MECTe, W IMOITOMY
JIAMITOYKA MHAWKATOpA IMOTaCHET €CTECTBEHHBIM 00pa3oM.

Bo-BTOphIX (4TO eie OoJiee CyIIeCTBEHHO), YaleHne MOAYIIKHA 0e30MacHOCTH Ha OJTHOM TOJBKO
PYJIEBOM KoOJlece HEUTpaIM3yeT M BCE OCTajbHbIE cpeacTBa Oe3omacHocTH. [losToMy HEoOXoaummo B
0053aTeNTbHOM TOPSJIKE MMOCTABUTh B U3BECTHOCTH 00 3TOM CTPaXOBYIO KOMIIAHHUIO, KOTOpasi BblJaBaa
CTPaxoBOW TMOJIUC BIaaenblly 3Toro aBToMoOwid. [lomymku Oe30macHOCTH OTHOCATCA K Kiaccy
B3pbIBOONACHBIX IpeameToB. [lapagokcanbHo, HO TMpelHa3HaYEHHbIC ISl TOBBIIMIEHUS O0€30MacHOCTU
BOJUTENS M TEPEeIHEro MaccaKupa MOMYIIKA O€30MacHOCTH CaMH MOTYT HAHECTH TpaBMy IIPH
HEOCTOPOKHOM oOpatieHuu HUMH. [1oaToMy HeoOxo1uMo cobII01aTh ClEAYIONIUE MpaBUa.

— Ilepen cuaTHEM MOIYIIKKA 0E30MACHOCTH C PYJIEBOTO KOJieca HYXKHO OTKIIOUUTH aKKyMYJISTOP.
Ecnu aynuocucrema aBTOMOOWIISI OCHAIIEHAa OXPaHHOW CHUCTEMOM, TO Mepe]l OTKIIOUEHUEM aKKyMYyJis-
TOpa CleAyeT YAOCTOBEPUTHCS B HAIMYUHM y TIOHEpa Koaa ee pa3dimokupoBku. [locne oTkiroueHus
aKKyMyJIATOpa HE HYXKHO cpa3y TpOoraTh MOIYIIKY O€30MacHOCTH, a MOJOXKIATh €IIe MUHYT JECSTb,
MOTOMY 4YTO B CHCTEME YIpaBJICHMs IMOAYIIKOW OE30MacHOCTH COXpaHSETCs 3JIEKTPUUYECKUH 3apsij,
KOTOPBI MOXKET MPUBECTH €€ B JICUCTBHE JTa)Ke TTPH OTKJIIFOYCHHOM MMUTAHUH.

— [Momymka 6e30mMacHOCTH OY€Hb YYBCTBHUTENbHA K ynapam. [laneHue ¢ onpeneneHHOil BbICOTHI
MOJKET MPUBECTH €€ B aeicTBue. Eciu npu majgeHnu moayika He cpaboTaia, TO CKOpee BCEro oHa yke
He cpaboTaer HHUKOrja, JAaxke B ciaydae HeoOxoaumoctu. C Apyroil CTOPOHBI, MOCIE CBOETo
cpabaThIBaHMsI MOTYIIKA IPEBPAIIACTCS B XJIaM M TIOBTOPHO MCTIOIB30BaHa ObITh HE MOJKET.

— CHATYIO TOAYIIKY 0€30MaCHOCTH CIIEyEeT pa3MECTUTh KOHTAKTaMH BBEPX M XPAHUTh €€ B TAKOM
MOJIO)KEHUU B MPOXJIagHOM MecTe. [Ipu 3TOM BOKpYr Hee MODKHO OBITh JOCTaTOYHO CBOOOJHOTO
npocTtpaHncTBa. Ecnu moaymika ciayyaitHo cpaboTaeT, OHa HE HaHeceT yliepba ueMmy-HUOyAb WIH KOMY-
HUOYIb.

— Ilogymika B3pbIBOOIACHA, MMO3TOMY HEOOXOIMMO KOHTPOJUPOBATH TEMIIEpaTypy Cpelbl, B
KoTopoi oHa Haxomutcs. [lpu Temmeparype cBbime 90 °C moaymika MOXKET B30pBaThes. Takas
TEeMIEepaTypa MOKET ObITh, HAIPUMED, B CYLIMIIBHON KaMepe Mociie TOKPACKU aBTOMOOKIISL.

B aBTOMOOWIISIX, T/JIe MOAYIIKKA OE30MMaCHOCTH HE MIPEyCMOTPEHBI KOHCTPYKITUEH, HET M OMUCAHHBIX
BbIIIEe TPO0OJIeM. 3aMeHa PyJIeBOr0 KOJeca BBIOIHSAETCS MO YINPOIIEHHOW TEXHOJIOTHH U CTOUT
JIeIIEBIIE.



IIpakTuueckas padora Ne 14
Tema 8 TroHuHT canloHa
2. TonnpoBaHue CTEKOJI

[TpakTHyeckoe BHIMOIHEHNE TOHUPOBAHUS CTEKIIA

He BceM BonutensiM HpaBUTCS, YTO CHApY>KU MOXKHO PasIIsiIETh BCE, UTO HAXOAUTCS B CAJIOHE
aBTOMOOWJIS, B TOM YHUCJI€ M TAcCCaKUPOB, IMOATOMY YacTO BO3HUKAET >KEJIaHHE TOHUPOBATH CTEKIa
MOJIyIIPO3PAYHbIMU TUICHKaMU. TOHHMpPOBAaHHBIE CTEKJIa XOPOUIO CMOTPSTCS HAa HOBOM 3JIETAHTHOM
aBTOMOOMJIE ¢ KaueCTBEHHOW OKPACKOW, yJydinas BHENTHUN BUA aBTOMOOWIIsA. CyIIecTByeT OOJBIION
BbIOOp IUIGHOK JJIsi CTEKOJ, B TOM YHCJIE€ LBETHBIX, MOJIYNPOHUIAEMBIX M OTPAXKAIOIIUX
yIbTPaQHUOIECTOBBIC JTyYH.

TonupoBaHue — 3TO J€J0 JIMYHOTO BKYyCa, OJHAKO CYIIECTBYIOT OOBEKTHUBHBIC OrpaHHUYCHHS.
TonupoBanue ctexon aBTomooOmieil permamentupoBaHo ['OCT 5727-88, koTopblil pa3pemiaer CHU-
JKEHHE CBETOBOI'O IMOTOKa depe3 JI0OoBoe cTeksio Ha 25 %, a yepe3 ocranbHble crekia — Ha 30 %.
[ToaToMy mpH MOKYTNKE MJIEHKU AJIi TOHHUPOBAHMS CTEKOJI HEOOXOIUMO CJIEIUTh 32 COOTBETCTBHEM Ka-
4yecTBa IUICHKU TpeOOBaHMUAM CTaHJIApPTA, JUISl Yero ciexyeT moTpedoBaTh OT MOCTABIIMKA CEpPTU(DUKAT
COOTBETCTBUS. DTUM BJajefel] aBTOMOOWs OyJeT TapaHTHUPOBAaH OT HENPHUSATHBIX OOBSICHEHMI
corpynuukamu ['MIBJI/], motomy uto moutu Ha Bcex moctax ['MBJIJ] mmeercs obGopymoBaHue st
MIPOBEPKHU CBETONPOHHUIIAEMOCTH TOHUPOBAHHBIX CTEKOJ.

CyTh omnepanuy TOHUPOBAHHS COCTOUT B UCKYCCTBE HaKJIEHKH HEOOXOIUMOMN IUIEHKH Ha CTEKJIO.
KoMIuIeKkTsl miIeHoK JjIsl TOHUPOBAaHHS aBTOMOOMIIBHBIX CTEKOJI MOCTaBIISIFOTCS B JABYX BapuaHTax: 1) B
BHJIC PYJIOHA, U3 KOTOPOTO HEOOXOIMMO OyJIEeT BhIpe3aTh KyCKH MO (popMe CTEKO; 2) B BUIE TOTOBBIX
BBIKPOEK, CI€JIaHHBbIX 10 GopMme cTekoi. BTopoil BapuaHT npakThuyHee, HO OH HE JOIYyCKAeT OLIMOOK.
Ecnu mo HeocTopokHOCTH OyJIeT UCHOPYEHO XOTSI ObI OJJHO MOJIOTHO M3 KOMIUIEKTAa, TO KyIUTh €ro B
OTIIENbHOCTU Henb3s. Ilpunercs 3aHOBO MOKYyNaTh BECh KOMIUIEKT BBIKpoeK. KoiauuecTBO IUIEHKH B
pPYJIOHE NpPOJAETCsI C HEKOTOPBIM 3allacoM, KOTOPbI HEOOXOOUM Jjsi KOMIIEHCAIlMM HEeyIaYHbIX
MOMBITOK.

Pabota ¢ mienkoi TpedyeT O0NbIIOro TEPIEHHS U THIATEIbHOCTH. JIydllle BBIOIHATH €€ BIIBOCM.
Ecnu ucnonb3yercs IUIeHKa pyJioOHE, TO OHA BHadajleé HAKJIEMBAETCS HAa CTEKIJIO, a 3aTeM €€ M3JIMLIKU
oOpesatorcs 1o popme crekiia. BHagalne ¢ niaeHKH He0OX0IMMO CHSTH 3aIlUTHBIN CJI0H, BHECTH IUIEHKY
BHYTpb CajlOHa M HAKJIEUTh Ha CTEKJIO. Bce 3TO Hamo mpoaenars B CTEPUIBHOM YHCTOTE, MOCKOJIBKY
nr00as MblIb, Kalljld BOJbI WIM BHE3AITHOE JBM)KEHUE BO3JyXa MOXET BECh TPYJ YHUUYTOXHUTH B OJIHO
MTHOBEHUE, TI0O3TOMY-TO KJIEUTh IIJIEHKY HaJ0 BHYTPH CaJIOHA, a HE CHAPYXH.

[lepen Hakieiikoil MiIEHKH HEOOXOIMMO CaMbIM TIIATEIbHBIM 00pa3oM OYHCTUTH cTekso. OHO
JIOJDKHO OBITH CTEPMIIBHO YHCTBIM CHAPYXKH M BHYTPH cajnioHa. Henb3sl moib30BaThCs HKUIAKOCTSIMHU JIJIS
MBIThSI CTEKOJI, IIOCKOJIBKY 3TH JKUIKOCTH COJEP’KAaT aMMHUAK WIH YKCYC. DTH XMMUYECKUE BELIECTBA
BCTYMAIOT B PEAKLHUIO C IUICHKOW WMJIM KJIEeM U CIOCOOHBI MPUBECTH MaTepHall B HETOAHOCTh. Mmeer
CMBICIT IIPOMBITH ITPOCTPAHCTBO BOKPYT OKOH, YTOOBI CIy4yallHO HE 3aHECTH C HEro Tps3b Ha IUICHKY.
Ecnu 570 npoun3soiinet, To HCIIpaBUTh pe3yibTaT OyAeT y’ke HeBO3MOKHO. HaunHas ¢ pa3MOTKH pyJioHa,
IUIEHKY CJIEyEeT CTapaTbCs AEpKaTh MOCTOSIHHO HATSHYTOW. Eciy IieHKa CIMIHETCS WU MOIYy4YUT-Co
3aJI0M, TO pa3rIaiuTh €€ MOTOM OyJIeT Heb3s HUKAKUM criocoOoM. OT pysoHa Hy)KHO OTMOTaTh KyCOK
HY)KHOM JUIMHBI M 00pe3aTh ero npuOJM3UTEIbHO MO (OpME CTeKIa ¢ HEKOTOPBIM IPUITYCKOM Ha
JaTbHEHITYIO TIOJIPE3KY.

YroOrr 00pe3aTh TIEHKY 10 (hopMe CTEKIIa, €€ BHaYalle HY)KHO MPHUIIOKHUTH C HAPYKHOH CTOPOHBI
CTeKJIa 3alUTHBIM clioeM K cebe. Ilepex »TuM criemyer oOpbI3raTh W3 MyJbBEPU3ATOpPa HAPYKHYIO
CTOPOHY CTeKJa Ca0blM MBIIBHBIM PacTBOPOM. AKKYpaTHO MPHJIOKUB IUIEHKY K CTEKIy U OOpbI3raB
HApyXHYIO CTOPOHY IUIGHKH TE€M € MBUIBHBIM pPacTBOPOM, HEOOXOJUMO 0053aTelbHO YAAIUTh
My3BIPEKH BO3JlyXa U3-TIOJ IUICHKH peOpOM JIMHEHKH MO0 BaJIMKOM Il HAaKaTKu (ororpaduii. Torabpko
Tenepb OCTPHIM HOXKOM ILIeHKa oOpe3aeTcs mo (opme crekina. [locme 3Toro miueHKy HYXHO CHSTH C
Hapy»KHOH CTOPOHBI CTEKJa W IEPEHECTH BHYTPb CaJloOHa [JIs OKOHYATENIbHOM €€ HaKJIeHKH Ha
BHYTPEHHIOIO CTOPOHY cTekia. [Io Mepe CHATHS TUICHKH MOJIE3HO OpBI3raTh BOLY MEXKAY €€ Hapy KHOH
MOBEPXHOCTBIO U CTEKIJIOM, YTO ITOMOJKET IUIEHKE JIerye OTIAENIThCs OT cTekna. JKenareapbHo He yAansiTh



IUIEHKY CIIMILIKOM JIaJIeKO OT CTEKJa, YTOObl Ha Hel He oOpa3oBaiuch 3ajoMbl. [Ipu 3TOM IUIeHKY Bce
BpeMs HYKHO JIEp>KaTh B HATIHYTOM COCTOSIHUH, HE J1aBasi €l CKPy4MBATHCS.

[Tocae cHATUS TUIEHKU HY>KHO ¢ 0OJIBIION OCTOPOKHOCTBIO BIBOEM C MIOMOIIHUKOM IEPEHECTH ee
B CAJIOH M aKKypaTHO HAJIOKUTh HA BHYTPEHHIOIO ITOBEPXHOCTh cTeKia. [I0BEpXHOCTh IIIEHKH, KOTOpas
JI0 3TOro Oblla CHApy’KH, TENepb JOJKHA OKa3aThCs OOpallleHHOH BHYTPb, K MOBEPXHOCTU CTEKIIA.
[TockonbKy TUIEHKa HMMEET TOYHYI0 (opMy CTeKia, €€ MOXKHO MPUIOKHUTb TOJBKO OJHUM
OIpesieIeHHbIM 00pa3oM. BHOBb CMOUYMB BHYTPEHHIOIO HOBEPXHOCTh CTEKJIA U HAPYKHYIO CTOPOHY
TUIEHKH MBUIBHBIM PacTBOPOM, HEOOXOAUMO MPUKATATh €€ BAJMKOM WJIM KpaeM JMHEHKHU Ui yAaJeHUs
BJIard U My3bIPHKOB BO3AyXa. B yriax mpuKaTeiBaTh IIEHKY y100HEe TUHEHKOH.



IIpakTuueckas padora Ne 15
Tema 9 Hapy:kHoe o0opynoBanue Ky3oBa
1. OnpenesieHue XapakTepuCTHK BHEIIHUX CBETOBBIX NPUOOPOB

[TpakTdeckoe onpeeneHne XapaKTepUCTHK cBeTa (ap, CpaBHEHUE XapaKTEPUCTUK (ap pasTUIHbIX
POU3BOUTENEH

Jlyist ipoBeieHuUst IPOBEPKU TEXHUIECKOTO COCTOSIHUS (hap TOJIOBHOTO OCBEIICHUS TPAHCIIOPTHOTO
CpPEJICTBA C MOMOIIbI0 COOTBETCTBYIOIIETO MPUOOpPA CIEAYET BHIOJHUTD PSJT MOATOTOBUTEILHBIX
onepauuii B yKa3aHHOM MOCIEN0BATEIbHOCTH:

1. YcTaHOBUTH IPOBEPAEMOE TPAHCIOPTHOE CPEACTBO HA pabOUyIO IUIOIIAAKY BCEMH KOJIECaMu
TakK, 4TOOBI 10 MepeHell rpaHullbl IIIOLAIKU OCTaBAIOCh PacCTOSIHUE He MeHee | M, a 110
0okoBbIX rpanul] — He MeHee 0,5 M. (ITox paboueit momaakoil moHUMaeTcst poBHast
TOPU30HTAJIbHAS TUIOIIAJKA C TBEPAbIM IOKPHITHEM, UMEIOIAsi OTKIIOHEHHE OT TOPU30HTAIBLHOTIO
NOJIOXKEHHUA He Oojiee 3 MM Ha 1| M U METPOJIOrMYECKH [TOBEPEHHAs [0 TOMY MOKA3aTelIHo. )

2. IlpoBepuTth naBiieHHE BO3AyXa B IMIMHAX U MTPH HEOOXOIUMOCTH JOBECTH €TO 0 HOPMBI.
3. TIpoBeputh HENOCTHOCTH (ap U HAACKHOCTh UX (PUKCAIUH.

4. Jlnst TpaHCHOPTHBIX CPEACTB, 000PYAOBAHHBIX PETYIUPYEMOIl TOIBECKOI, 3aBECTH JBUTATENb U
YCTaHOBUTH MOJIBECKY B TPAHCIIOPTHOE IOJIOKEHUE BCEX OCEHl, IOCIIe YEeTo 3ariaylInTh
JIBUTATEb.

5. TIpoBeputs paboTOCIOCOOHOCTH KOPPEKTUPYIOLINX YCTpOicTB cBeTa (hap. [locie mpoBepku
YCTaHOBUTBH KOPPEKTOP B COOTBETCTBYIOIIIEE 3arpy3Ke nosuoxenue. Ha TpancnopTHBIX
CpecTBax, 000pyIOBaHHBIX PEryJIUpPYeMOl OBECKON BCEX OCEH, YCTAaHOBUTH KOPPEKTOP B
HYJIEBOE TOJI0KEHUE HE3aBUCHUMO OT 3arpy>K€HHOCTH TPAHCIOPTHOIO CPE/ICTBA.

6. Jl1s IOpOXKHUX TPAHCHOPTHBIX CpeACTB Kateropur M1 obecneunTs 3arpy3Ky TpaHCIIOPTHOTO
cpenctBa maccoi (70 + 20) kr (4enoBeK WM rpy3) Ha 3aJHEM CUJCHbE.

7. OnpenenuTs MepBOHAYATBHBIN HAKJIOH CBETOTEHEBOW I'PaHUIIBI OIMKHETO cBeTa (hap 1mo
0003HAYEHHIO 3aBOA-U3TOTOBUTEIIS.

8. OHpeI[CJ'II/ITB THII (bap 110 0603Ha‘-IeHI/ISIM, HAaHCCCHHBIM Ha UX paCCCUBATCIINU.

9. Pacnonoxuth npubOp Tak, 4TOOBI PACCTOSHUE OT paccenBaTels Gpapsl 10 JUH3BI TprOopa ObLIO
PaBHO PacCTOSIHUIO, IPEYCMOTPEHHOMY HWHCTPYKIUEH 110 IKCILTyaTaluy Iproopa.

10. Pa3MecTUTh ONTHYECKYIO KaMepy IO BBICOTE TAaKUM 00pa3oM, 4TOObI cepeiuHa (apbl 10 BHICOTE
HaXOJMWJIach Ha OJJHOM YPOBHE C CEPEINHOM 10 BBICOTE MOJIOKEHUS JINH3bI.

11. CopueHTHpoBaTh ONTHYECKYIO Kamepy Npudopa Tak, YTOObI MIPOJOIbHAS OCh KaMephl
pacrioyiarajgach B 0JJHOH TNIOCKOCTH € UCXOJTHOU OChIO (apbl. st 3TOro cieayeT UCIoIb30BaTh
OpHEHTHUpYIOLIee IpucnocobIeHne npudopa, Kak MoKa3aHO Ha PUCYHKE.



Puc. YcranoBka mpubopa it nmpoBepku cBeta (ap: 1 — opueHTHpyloliee mpucrnocodiaeHue; 2 —
MIOBOPOTHBIN IITAaTHB; 3 — ONTHUYECKas KaMepa; 4 — TeJeKKa JIJIs IepeMEIICHHUs 10 MOy

Puc. JIuMO pyKOSITKU 171l YCTAaHOBKHM TOJIOKEHUSI U3MEPHUTEIHFHOTO dKpaHa: | — pyKosTKa; 2 — IIKana;
3 — ykazarenb

Janee npoepsietcst CBET dap:
1. Bxmrounth OnmkHUHN CBET dap.

2. C noMomipio PyKOSITKM C HAHECEHHOM IIKaJIONW YCTaHOBUTH U3MEPHUTEIBHBIN SKpaH mpudopa B
II0JIO’KEHUE, IPYU KOTOPOM F'OPU30HTAJIbHAS JINHUSA HAa HEM COBIAJAET C JIEBOM YaCThIO
CBETOTEHEBOH rpaHullbl papel. OnpeaenuTs abCOMOTHOE 3HAYEHUE YKa3aHHOTO CHIDKEHHSI 10
LIKaJe.

3. IIpoBeputh XapakTep pacnoJOKEHUs CBETOBOIO IIsATHA HA dKpaHe. CBETOBOE MATHO AOJKHO
HMMETH BBIPA)KEHHYI0 CBETOTEHEBYIO I'PAHMILY B COOTBETCTBUN C HAHECEHHOM Ha dKpaH
pa3MmeTkoil. Touka nepecedeHus IpaBol U JIEBOM YacTeil CBETOTEHEBOM IPpaHUILIbI (Papbl JOKHA
HaxOJUThCs HA cpeaHen BepTukanbHoi tnHun H-H skpana.

4. Ilpu HanMuMU Ha TPAHCIIOPTHOM CPEICTBE (ap, OCHALIEHHBIX ra30pa3psIHBIMU HCTOUHUKAMHU
CBETa, IPOBEPUTH UCIPABHOCTh aBTOMAaTHYECKOTO KOPPEKTOpa (ap myTeM HaOII0ICHUS 32
HEN3MEHHOCTBIO ITOJIOKEHUSI CBETOTEHEBOM I'PaHUIIBI TPU MOKAaYMBAHUU IIOJIPECCOPEHHON YacTH
TPAHCIIOPTHOI'O CPEACTBA IIyTEM IIEPUOANYECKOTO IPUIIOKEHUS YCUIINN K Ky30BY B
BEPTHUKAIBHOM MIIOCKOCTH, a TAK)KE€ OMBbIBATENs ap MyTeM NMPUBEACHHUS €ro B AeHCTBUE.

5. IlpoBeputh ypOBEHB MOJIOKEHHS JIEBOM YACTH CBETOTEHEBOW I'PaHUIIbl, KOTOPBIN JOJKEH
COOTBETCTBOBATh 3HAUYCHUIO, YKa3aHHOMY B YCIIOBHOM 0003HAYCHHH, A TIPU €T0 OTCYTCTBHH —
yKa3aHHOMY B Ta0uule.

6. K nmomyuyeHHOMY 3Hau€HUIO YPOBHs CHWXeHUs npubaButh 150 mm (1,5 %) 1 u3MepuTh B 3TOM
MI0JIO’KEHUU crily cBeTa (pappl. CpaBHUTH MOIYUYEHHOE 3HAaYEHHE C HOPMATUBHBIM IS
OCBELICHHOM yacTu 3kpaHa. [Tonoxxenue poTonpueMHUKa Ha U3MEPUTEIBHOM 3KpaHe JOKHO
COOTBETCTBOBATh YKa3aHHOMY Ha PHCYHKE.
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11.

12.

13.
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15.

16.

Brrdects u3 aOCOMIOTHOTO 3HAUEHUS CHIDKEHUs cBeToTeHeBou rpanutibl 100 mMm (1,0 %) u
W3MEPUTH B 3TOM TOJIOKEHUU CHITy cBeTa (papbl. [lomydeHHOE 3HaUE€HNE CPAaBHUTH C
HOPMATUBHBIM JJIsI TEHEBOU YacTH 3kpaHna. [lonoxxeHue GoronprueMHrKa Ha U3MEPUTETFHOM
9KpaHe JOJIKHO COOTBETCTBOBATh YKa3aHHOMY Ha PUCYHKE.

BxmrounTs nasibHHMA CBET dap.

VY CTaHOBUTH C MOMOIIBIO PYKOSATKH U3MEPUTEIbHBIN 3KpaH NprOopa B HyJIEBOE MOJIOKEHHUE MO
MOy pyKosITKH. [IpoBEepUTh pacmonokeHrne CBETOBOTO IISITHA HAa SKpaHe: BEPTUKAIbHAS OCh
CUMMETPUU CBETOBOTIO IIATHA JOJDKHA COBIAAATh C BEPTUKAIBHOM JIMHUEH pa3sMeTKu. LleHTp
CBETOBOTO IIATHA HE JIOJDKEH OBITH BHIIIE IIEHTPA Pa3METKH YKpaHa.

Hns dpap Tuna U (HU, DR) nmpoBeputh cuity cBeta, ycTaHOBUB (POTOJIEMEHT B TOUKY, Haubosee
SPKO OCBeleHHYI0 Ha sKkpane. [{na ¢ap tuna CU (HCU, DCR) npoBepuTts cuiy cBera,
YCTaHOBHUB (DOTO37I€MEHT B TOUKY, Haxoasurytocs Ha 100 mm (1 %) Bblle cBEeTOTEHEBOU
IpaHMIIbI OJIMKHETO CBETa ITOH ke (aphl.

[ToBTOPUTH ONEpaIK MO yCTaHOBKE MpHOOpa It TPOBEPKH cBeTa (pap, pacronoKeHHBIX MO
IpyroMy OOpTy TPaHCHOPTHOI'O CPEJCTBA, MIOCJIE YeTr0 OCYIIECTBUTh MPOBEPKY ONMXKHETO U
JTAJIBHETO CBETA, KAaK yKa3aHo BbllIe. [Io OKOHYaHUM TPOBEPUTH U CIOKUTH KOHTPOJIbHBIE
3HA4YEHUS CUJIBI CBETA BCEX OJHOBPEMEHHO BKIIFOUAEMBIX (ap JaJbHEro CBeTa, HAHECEHHBIE Ha
pacceuBarenu. CpaBHUTH [TOJIyYEHHOE 3HAUEHUE C NMPEEIIBHO IOy CTUMBIM.

BK1H0YNTE IPOTUBOTYMAHHBIH CBET.

VY CTaHOBUTH U3MEPHUTENBHBIN SKpaH Mpudopa ¢ MOMOLIBI0 PYKOSTKU B MOJIOKEHUE, TPU
KOTOPOM FOPU30HTANIbHAS JIMHUS HAa HEM COBIIaJ]a€T CO CBETOTEHEBOI rpaHulleil cBeTa (apsbl.
Onpenenuts 1o Hikae JuM0Oa abCOMOTHOE 3HAUEHUE YKAa3aHHOTO CHUYKEHMUS.

[TpoBepuTh pacnoio’keHrue CBETOBOIO MsATHA HA SKpaHe. OHO JT0JKHO UMETh BBIPA3UTEIbHYIO
TOPU30HTAJIBLHYIO CBETOTEHEBYIO TPAHUILY.

[TIpoBepuTh YpOBEHB NOJIOKEHHSI CBETOTEHEBOM IPAHULIbI, KOTOPBIN TOKEH COOTBETCTBOBATH
3HAYEHUIO, YKa3aHHOMY B Ta0uIle

OT nosiy4eHHOTro 3HaYEHUs! ypOBHA CHUKEeHUSI OTHATH 530 MM (5,3 %) u U3MepuUThH B 3TOM
MOJIOKEHUU cuiTy cBeta (papel. [lomydeHHOE 3HaYeHNE CPAaBHUTH C HOPMATUBHBIM JJIS1 TEHEBOM
yactu dKkpana. [lonoxxenue GoTonprueMHUKA Ha U3MEPUTEIBHOM dKpaHe JOKHO
COOTBETCTBOBATh YKA3aHHOMY Ha PHCYHKE.
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Puc. YcranoBka ¢oTonpreMHuKa Py H3MEPEHUH CHITBI CBeTa (pap OmKHEro cBeTa: a — B
OCBELICHHOM YacTu U3MEPUTEIHHOI0 3KpaHa; 0 — B TEHEBOM YaCTH U3MEPUTENBHOr0 3KpaHa; 1 —

(dhoTONpUEMHHK
3aMmeuaHus:

1. Psg usmeputenbHbIX pubopos, Hanmpumep OI1, ocHaIEeHbI HECKOIBKUMH (POTOTPUEMHUKAMH,
PacroI0KEHHBIMUA OTHOBPEMEHHO B 00€MX KOHTPOJIbHBIX Toukax (-1 % ,+1,5 %). B cinyuae
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NPUMEHEHHUS TaKUX IPUOOPOB MPOBEPKHU (CM. 1. 6 U 7) MpOBOAATCS 0€3 mepeMeneHHs
M3MEPUTENILHOTO 3KpaHa Mo BHICOTE.

2. Ilpu mpoBepke MOKET BO3HUKHYTh HEOOXOIMMOCTh I1EPEBO/Ia €AUHHUI OCBEILIEHHOCTH B
€IMHUILIBI CUJIBI CBeTa. Takol mepeBoj MOKHO OCYIIIECTBHUTD, TIOJIb3YSICh TAOIHIICH.

Ta6muma. [IpuMepHOE COOTHOIIIEHUE €TUHUIL OCBEIIIEHHOCTH U CUJTBI CBETA

OcsemenHocTh, Cuna cBeTa, K1 OcBenieHHOCTh, Criia cBeTa, K

JIK JIK
1,00 650 1,60 1000
1,20 750 2,50 1600
Vv
3°
o
Il.'
H a, H
528 mm -1°§
5.28 —a°
___I_:'_'_Z_E___} _________ — = s _
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Puc. YcranoBka ¢oTonmpueMHHKa TPU HU3MEPEHUU CHIIBI CBETa MPOTUBOTYMaHHOW Qapbl B

TEHEBOI YaCTH CBETOBOTO MATHA

[Ipubop tuma OII ocHamieH (HOTONPUEMHHUKOM, PACIIONOXKEHHBIM B yYKa3aHHOW KOHTPOJIHHOU
Touke. B 3TOM cilydae maHHas mpoBepka MPOBOAUTCS O€3 MepeMelleHus U3MEPUTEIbHOIO 3KpaHa I0
BBICOTE.

[IpoBepka TEXHMUYECKOTO COCTOSHUS MPOYMX MPUOOPOB OCBEIIEHUS W CBETOBOW CHUTHAIM3ALUU
OCYLIECTBIISIETCS B IIOCIIEN0BATENBHOCTH, YKa3aHHON HUKE:!

[IpoBepuTh MpaBMWIBHOCTH U COOTBETCTBHE YCTAHOBKH CBETOBBIX MPHOOPOB HA TPAHCHOPTHOM
cpenctee. OmpenenuTs HaIWYMe Ha MNOpuOOpax OCBEHICHUS ¢ CUTHAIM3AUU  0003HAYCHHIA,
YKa3bIBAIOIUX HA YTBEP)KJIEHHE MX TUIA U ONpeAeAomuX (YHKIHMOHAIbHOE Ha3HaYeHHe MpuOOpoB,
0COOCHHOCTH MOHTaxa. [Ipu HE0OXOIUMOCTH HM3MEPUTH PACCTOSHUS, HOPMUPYEMBIC MPH yCTAaHOBKE
CBETOBBIX MPUOOPOB.

O1eHUTh LEeTOCTHOCTh U HaJIeXKHOCTh KPEIUICHHs! TPHOOPOB.

OneHutb pabOTOCIIOCOOHOCT, MPUOOPOB U COOTBETCTBHE PEKUMOB HX BKIIOYEHUS U
BBIKJTIOUEeHHA. {711 9TOro ompoOoBaTh MPUOOPHI MyTEeM BKIIOYCHHSI UX HA PA3HBIX peKUMaxX pabOTHI.
[Ipu sTOoM cBeToBass MHAMKAIMS pabOThl MPUOOPOB B KaOWHE BOAMTENS JOKHA COOTBETCTBOBATh
YCTaHOBJICHHBIM TPEOOBAHUSIM.

[IpoBeputh paboTy ykazarejedl MOBOPOTa B YCTAHOBICHHOM pexkume. JlJis 3TOro ompenenuThb
KOJIMYECTBO MHUTAaHUI CBETa B MUHYTY C IMOMOIIBIO CEKYHIOMepa He MeHee yeM o 10 mpobrieckam u
CPaBHUTH MOJIYYEHHOE 3HAUEHHUE C JIOIYCTUMBIM.

BusyanbHO CpaBHUTH CHITy CBETa MAPHBIX CBETOBLIX MPUOOPOB TPAHCIIOPTHOTO CPEACTBA, KOTOpast
JUTSI TApHBIX (pOHapel 0JHOro (PYHKIIMOHAIBHOTO Ha3HAYCHUS JIOJKHA pa3indaTbes He Oojiee ueM B JiBa
pasa.

[IpoBepuTh COOTBETCTBHE YCTAHOBKH CBETOOTpaXkaTeaeil HOPMATUBHBIM TPEOOBAHHUSM.

[Tpu HEOOXOUMOCTH MPOBEPUTH MPABUIHLHOCTh HAHECEHHUS CBETOOTPAXKAIOIICH HIIM KOHTYPHOMN
MapKUPOBKH Ha OOpPTax TPaHCIOPTHOTO CPEACTBA.
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IIpakTnueckas padora Ne 16
Tema 9 Hapy:kHoe o0opynoBanue Ky3oBa
2.YcraHOBKA 3JIEMEHTOB a3POIMHAMUKH HA ABTOMOOH/Ib

O3HakoMJIEHHE C HAMIPAaBJICHUSIMU TIOHMHIa Ky30BOB aBTOMOOMIIEH

AHTHKPBLT0. OIHUM U3 DJIEMEHTOB a’pOJAMHAMHYECKOTO0 00-Beca aBTOMOOWIIS SIBIISETCS
AHTUKPBUIO. AHTHKpPBUIO IPEJICTaBISIET COOOM MO KOHCTPYKIMH IEPEBEPHYTOE CaMOJIETHOE KpPBLIO
HEOOJIBIIOTO pa3Mepa, KOTOPOe BMECTO MOABEMHOr0 3P deKkTa 0OBIYHOTO Kpbliia, HA000POT, TPUIKUMALET
aBTOMOOWJIb K 3eMiie. SIBIISSICh KPAaCHUBBIM 3JIEMEHTOB JIM3aiiHA, aHTUKPHUIO BBIMOJIHIET BAKHYIO TEXHO-
JIOTUYECKYI0 (DYHKIIMIO, YJIydllasi yCTONYMBOCTh aBTOMOOWJIS MPHU OOJBIIMX CKOPOCTSIX IBUKECHHS.
CoBpeMEeHHOE aHTUKPBLIO, JKECTKO 3aKPEIJIEHHOrO Ha Ky30Be, noutu Ha 40 % yimydiaeTr a’3poJAuHaMu-
YeCcKHe IMOKa3aTely aBTOMOOWIISA. [J1aBHBIM YCIOBHEM JIOCTMKEHHUS CTOJIb BIEYATISIOMIEro 3¢¢exra
ABJIIETCS TPAMOTHOE KOHCTPYMPOBAaHUE AHTUKpPBLIA C YYETOM 3aKOHOB a’poAMHAMMKH. HenpaBuibHO
U3rOTOBJICHHOE AHTHKPBUIO MOXET JaTh I[POTUBOIOJIOXKHBINH 3((eKT M NpuBecTH K aBapUilHON
curyaiuu. Ilostomy mpu 0030pe pbIHKA, OCOOEHHO HENPO(EeCCHOHAIBHOIO, MM acCOPTUMEHTA
COMHMTEJIbHBIX MarasuHOB aBTO3aIT4acTe! cleAyeT OUeHb KPUTHYHO MOJIXOJUTh K BBIOOPY TIOHMHI'OBO-
IO aHTUKPBUIA, OMUPASCH HA 3HAHUS U OTBIT MPO(ECCHOHATIOB B 00JaCTH a3pPOJMHAMUKH.

[TockonbKy Ha3HaueHHWE AHTHKpBHUIA 3aKIIOYACTCS B CO3JAHUHM adPOJAWHAMHYECKOW CHIIBI,
MPKUMAIOIIEH aBTOMOOUIIb K OMOPHOM MOBEPXHOCTH, TO YCTAHABIMBATh AHTUKPBIIO HYKHO TaM, T1e
BO3-JICHiCTBHE HAa HEro HaOeraromero noToka Bo3ayxa OyieT MakCUMalIbHbIM. TakuM MECTOM SBISCTCS
mo0as 30HA, HE «3aTeHEHHas» Ky30BOM. Hampumep, y Ky30BOB THIIA «CElIaH» Takas 30HA pacIo-
JaraeTcsl 3a HaJCTPOMKON Ky30Ba, B MEpPEAHEH 4YacTH KpbILIKK OarakHuka. Cuia, IproKuUMaroias
aBTOMOOMJIb K 3emiie, OyJeT CO3-laBaThCsi TaM, € MOTOK BO3/yXa, 00oias KaOuHy, CHOBa YIUIOT-
HsieTcs. Pacmonoskenne aHTHKpPBLUIA B 30HE pa3peskeHUs JKenaeMoro A QeKTa He 1acT.

Hanpumep, y oreuectBenHoro aBromoounss BA3-2110 «Xury-nn» eiie Ha 3aBoJe-U3rOTOBUTENE
CTaBsIT HEOOJIBIIOE AHTUKPHUIO Ha OaraxHuke (puc. 1). Jlaxke Takoe MaieHbKOE aHTUKPBLIO, MPABUIHHO
CKOHCTPYUPOBAHHOE, 00ECIIEUNBACT «IIPKUMHOI» 3PPEKT HEe TOJIBKO 33JHUX, HO M MEPETHUX KOJIeC
aBTOMOOMJIS.

Puc 1 — antukpsuio BA3-2110

Yem panplie OT Ky30Ba BBIHECEHO aHTH-KPBLIO, TEM IMPOYHEE JOJDKHO OBbITh ero kpemieHue. Cuia
JIaBJICHHUsT HAaOETaloMIero MOTOKA, MO/ BO3ACHCTBUEM KOTOPOW IJIOXO 3aKPEN-JICHHOE aHTHKPBUIO MOXKET
OTOPBATHCS U MPU-YUHUTH BPE JPYTUM y4acTHUKaM ABIKeHUs, HHoraa rnpesbimaet 1000 H. ITostomy ecnu
NPEAINOoIaraeTcsi y4acTHe aBTOMOOWIS B NMPO(ECCHOHATIBHBIX TOHKaX, TO A(PQPEKTHBHOCTHIO AaHTHKPBLIA
MOYKHO TI0KE€PTBOBATH, YKPEIHB €ro MOOIIKE K Ky30BY.

Cooiinepsl. Ilpu wunmeanpHON  a’poJAWMHAMHKE aBTOMOOWJISI MOXKHO JIOCTHYh  PaBHOTO
pacrpeiesieHls] HOPMAJIBHBIX PEAKLIHMM ONMOPHOM IMOBEPXHOCTH HA MEPEAHMX U 3aJHUX Kojecax. Ho
XOpolias a’poJuHAMHKA aBTOMOOWJIS OCTUTAeTCsl HE TOJBKO C IMOMOINBI0 aHTHKpPHUIA. boibiioe
3HAYEHUE MMEET MPH STOM CIIOIEep, PACIONIOKEHHBIM Ha TiepenHeM Oammepe. [ J1aBHBIM Ha3HAYCHHEM
3TOr0 a’3pOAMHAMUYECKOT0 0OBeca aBTOMOOMUIIS SIBJISIETCS CO3JaHME MPEMSITCTBUS MONAaJaHNI0 BO3lyXa
MOJT THUIIEe aBTOMOOWIS. J[eno ToM, 4TO MOTOK BO3AyXa IO JHUIIEM aBTOMOOWIIS, CTAJIKHBAsCh C



3JIEMEHTaMHU XOJOBOHM YacTH, BBI3bIBAET JIOMOJHUTEIIBHOE CONPOTHBICHHE ABM)KEHHIO aBTOMOOWIIS, a
3TO CHMKAET HOPMAaJIbHBIE PEAKUUHU OIOPHOM IIOBEPXHOCTH B 30HE KOHTAKTa KOJEC U YXYAIIAeT
YCTOMUYMBOCTB M YIPABISIEMOCTb aBTOMOOMIIS.

Hekoropele aBTONMPOU3BOAMTENH, YTOOBI HE JOIMYCTHTHh ONMCAHHOrO 3((deKTa, ycTaHaBIMBAIOT
npoUINPOBAaHHBIE MAaHENN MOJ JAHUIIEM aBTOMOOWIA. OJHAKO MpakTHKa MOKasaja, YTO JY4YIIUM U
OJIHOBPEMEHHO 00Jiee MPOCThIM PEIIEHUEM ITOH MPOOJIEMBI SIBISETCS yCTaHOBKA IIEPEAHEro cloiiepa.
Haxonsce Ha mnepegHem Oammepe aBTOMOOWIS, OH II€pEHAINpaBIsieT NOTOKM BO3AyXa BBEpPX Ha
panuatop. [Ipu 3Trom BMecTo nogbeMHoro 3¢ ¢exra Oyaer HabMOAaTbCs NPUKUMaHUE aBTOMOOUIS K
OTIOPHOM TOBEPXHOCTH BCIIEACTBUE BO3HMKHOBEHMS DPA3pEKEHUS IO AHUIIEM aBTOMoOmisA. Takoit
3peKT UHOrIa Jake Ha3bIBAIOT «IPPEKTOM 3eMII». 3aJHUH CIIOMIEp BBIIOIHIET MPAKTUYECKH TY XKe
3agauy, 4to u nepeanuii. K romy sxe on 6epert Ha ce0s1 pyHKIUIO aHTUKPBLIA.

W3 pa3HOBUAHOCTEN CIIOMIIEPOB CIIEAYET Ha3BATh €I CIOMIEPHI-KO3bIPbKU. OHM YCTaHABIUBAIOTCS B
MECTaxX CpbIBa BO3IYIIHOTO TMOTOKAa M MAIOT TOBOJBHO OIIyTHMBIN a’poamHamudeckuii dddexr. Cyme-
CTBYIOT TAaK)K€ CIIOPTUBHBIE CIIOMIIEpHI Ul JIToOUTeNel cTpuTpelicudra. MiMes 10BOJIBHO IPOCTYIO U B TO e
BpeMsI MAKCUMaJIbHO 3()(DEKTUBHYIO a3POAUHAMUYECKYIO (POPMY, OHU BBITJIAIAT BICUATIISIOLIE.

HapyxHbIx oOTekarenell BO3IYyLIHOIO IOTOKa, HMEHYEMbIX Je(UIeKTopaMH WIN CIOWIepamH,
BBIITYCKA€TCs BCIIMKOC MHOXKCCTBO. HpI/IO6p€CTI/I HUX MOXHO OTHACJIIbHO, HE CBA3bIBAA IOKYIIKY C TFOHUHTOM
JpYrux yacTei Ky3oBa. JledeKTop BHOCUT 3HAUUTEIbHbIE H3MEHEHUS
B o0sink aBToMOOWIs. OH HE 3aBUCHUT OT APYTUX padoOT C Ky30BOM, M €r0 MOYKHO NOCTaBHUThH B J1000€
BpeMms. [ 1aBHOE — MOKPACUTH €ro
B HY)KHBII IIBET M XOpOWIO 3aKkpenuTh. OueHb BaXXHO NPH yCTAaHOBKE Je(IIEKTOpa MPaBHIBHO Pa3METHUTh
MecTa yCTaHOBKHU. Jlediuexkrop — neranp KpynHas, U €ro HelpaBHJIbHAs YCTAaHOBKAa MOXET H3YPOIOBATh
BHEUIHMI BUJ Ky30Ba. [Ipuuem mis kpersienust aedaekTopa npuaeTcsi CBEPIUTh Ky30B, a JIUIIHUE OTBEPCTHS
B HCM HC HYJKHBI.

Konecnble Humm u aeduiekTopbl. Apky, oOpamiIsoniue Kojieca, Ha3bIBatoTCsl KOJIECHBIMU

HuiaMy. OT UX a3pOJANHAMUYECKUX CBOMCTB 3aBUCUT 20 % aspoauHaMUYECKUX NIOKa3aTesen

BCETO aBTOMOOMIIS. BayKHBIMU IIPH 3TOM SIBISIFOTCS MHOTHE (DaKTOPBI: CaMH KOJIeca C X IIMPUHON

U AMaMETPOM, a TaK)Ke JU3alH JUCKOB U pa3Mep KOJIECHON HUILH.



IIpakTnueckas padora Ne 16
Tema 10 Asporpadusi 1 AHTUKOPPO3UOHHBIN THOHUHT ABTOMOOMJIS.
1. IlpuMeHeHHEe MHOTOLBETHOT0 JIAKOKPACOYHOT0 MOKPBITUSA

[Tox6op Kpacok, MOATOTOBKA OKPAIIUBAEMOM MTOBEPXHOCTH,

B KOHCTpYKIIMM aBTOMOOMJISI HWMEETCS JIOBOJIBHO OOJIBIIOE KOJMYECTBO Pa3HOOOpPa3HBIX
IUIACTMAcCOBBIX JeTaneil. HekoTopele M3 HHMX HYXKIAlOTCS B JEKOPAaTHUBHOW OKpacke (Hampumep,
IUIaCTMACCOBBIE OaMIIephbl, CIIOMIEPHI U T. I1.).

[Tepen 00paboTKOW IIACTMACCOBOW JETalM CieAyeT YTOYHHTh MapKHpPOBKY MaTepuana, M3
KOTOpPOr0 M3rOTOBJIEHA 3Ta jertanb. Marepuansl ¢ MapkupoBkamu AAS, ABS, PC, PVC — aro
tepmoractel (1-1 rpynmna); PA, EP, PUR — TepMopeakTHBHBIE MacTMacchl, T. €. JyporacTsl (2-s
rpynna); PP, EPDM, POM — nonunponunens! (3-a rpymnmna). Ilokpacka marepuajioB KaKJ0oW U3 ITHX
IPYII UMEET CBOIO crenM(pUKy, KOTopas T0JKHA YUYUTHIBAThCA Mpu padore. CiydaeTcs, 4To Ha AETaNIX
OTCYTCTBYET MAapKHUPOBKa. JTO TUIHMYHO AJIS JeTallel, N3TOTOBJICHHBIX MEJIKUMH YaCTHBIMM KOMIIaHMSI-
Mu. K TakuMm u3znenusiMm cienyeT OTHOCUTBHCS OCOOEHHO BHUMATENbHO. YacTO HAa MOBEPXHOCTH TaKHUX
JeTajiel MMeeTcsl HEYJAJCHHBIM CJIOM CHJIMKOHOBOM CMasKH, KOTOpas MCIOJNb3yeTcs IpU UX
pou3BOJACTBE. Takas cMa3ka riy0oKo MPOHUKAET B MaTepuai JIeTalH.

[lepen mokpackoil mIacTMaccoBbl€ JI€TAIN HYKHO OTMBITh OT PaCTBOPUMBIX B BOJIE 3arpsA3HEHUH,
nocie yero Harperatsb A0 Temneparypbl 60 °C He meHee 30 MuH. 3aTeM MOBEPXHOCTh ClIEAyeT 00e3-
KUPUTh CIEIUaIbHBIM pacTtBopurenieM. [ling mmactmace 1-il rpynmbl UCHOJIB3YETCS PAcTBOPUTEID
3920S, a ocranbHble OOpabaTHIBAIOTCS PACTBOPUTENEM i SHOKCHAHBIX TpyHTOoB 3871S. Ecmm
IJIACTMACCOBBIE JIETAJIM HE OYUIIATh U HE 00€3)KUPUBAThH, TO CHIIMKOHBI OKa)KyTCsl paclpeaeIeHHbIMU
II0 MX IIOBEPXHOCTH, YTO CYLIECTBEHHO YXYALIUT aAr€3HI0 JIAKOKPACOYHOro MOKphITHA. Jlid
HEMapKUPOBAHHBIX IJIACTMACCOBBIX HU3JENHUNA OMHMCAHHYIO MPOLENYypYy HYKHO MOBTOPUTH HECKOJIBKO
pa3. ns mimactMmacc 3-M rpymimbsl MOXKET MOTPeOOBAThCS JOMOJIHUTENBHAS O00pabOTKa OTKPBITHIM
IIaMeHeM Ta30Boi ropenku. Takyio oO0paboTKy clieqyeT MPOBOAUTH JOCTATOYHO OBICTPO, YTOOBI HE
BBI3BATh OIUIABIIEHUS IUIacTMacchl. [Tpyu 3ToM miiams JOHKHO KacaThCsl IOBEPXHOCTU U3IENHUSL, JUIsl TOTO
YTOOBI €r0 HE 3aKONTUTb.

[Tocne o0exkUpHUBAHUS HYKHO TPUCTYINHTh K MEXaHHYECKOM 00paboTKe MOBEPXHOCTH
IUIACTMACCOBOIO  M3JeNHsA. OTa oOmnepanus OCYLIECTBIAETCS UUIM(POBOUYHBIMU MaTepualaMu C
3epHHUCTOCTRIO He Oojyee 600 MKM. 3aBepIIMB MEXaHMYECKYIO 00pabOTKy, HEOOXO-AUMO MPOU3BECTH
eme oJHO obOe3xkupuBaHue. [Ipu 3TOM pacTBOpHUTENb HY)KHO HAHOCHTH HA MOBEPXHOCTb W3JENIUS U
YAAIATh CYXOH BETOIIBIO JIO TOr'0, KaK pacTBOPUTENb BHICOXHET. BpICOXIINI pacTBOPUTENIb OCTABUT Ha
MOBEPXHOCTH IJIACTMACCHI IISITHO CUJIMKOHA, KOTOPOE HEBO3MOXKHO OYJIET yCTPAHUTb.

[Tocne oOe3xkupUBaHMS MOBEPXHOCTh IIACTMACCOBOM  JieTalM  ClEAyeT 3arpyHTOBaTb.
[Tnactmaccel 1-it 1 3-i Tpynn Hy»HO MOKPBIBaTh CHENHMAIbHBIM TPYHTOM JJisi THOKUX mojuioxkek SO00R.
OH HaHOCHUTCA B JOBa CJIOA C MHUHUMAJIBLHOM TOMmMUHONM 5-10 MxM 3a 10 MHH 10 OCHOBHOIO
rpyHTOoBaHUsA. CIIOMCTBIE TMaHENM U3 TEPMOPEAKTHUBHBIX IUIACTMAcC MPUMEHEHMs CHEelHaIbHOM
IpyHTOBKM He TpeOyroT. Ilociae 3Toro Ha MOBEPXHOCTh IIACTMACCOBOW JI€Tali HAHO-CHUTCS CIOH
BBIPABHUBAIOIIECTO TPyHTA. B 3aBHCHMOCTH OT TMOKOCTH W3JIEIHUS B TPYHT M MOCJSAYIOIMIMA CIION Jlaka
HeoOxonuMo 100aBuTh A0 25 % miactudpukatopa 805R. s TpyHTOBaHUS MOXHO HCIIOJIB30BaTh
ceputo rpyHTOB 901-907. OHM oTnmuaroTcsi Tonbko 1BeToM: 901R — Oenbrit, 907R — uepHbId. DTH
IPYHTBI COYETAIOT B ceOe CBOMCTBAa aJre3MOHHOIO M OCHOBHOTO TI'pyHTOB. C OJHOH CTOpPOHBI, OHHU
XapaKTEepPU3YIOTCS OTIWYHON aare3ueit (MpriIniiaHueM) KO BceM TuiactMaccam, Bkiodass PPuPP/EPDM.
WX aaresus BbILLIE aAre3uH Jake CTAHJAPTHBIX 3aBOJACKHX IpyHTOB. C ApYyroil CTOPOHBI, TAKUE TPYHTHI
MOTYT HAaHOCHUTBCS CJIOEM TOJIITUHON 10 30 MKM M NTH(OBATHCS «II0 MOK-POMY» yKE Uepe3 JBa Jaca
BO3AYIIHOM cymku. CMelIeHue IByX LBETOB MO3BOJISIET MOIYYUTH JII000H OTTEHOK CEporo M MOBBIIIAET
YKPBIBUCTOCTb MOJIYIIPO3PAUYHBIX IMAJIEH.

JanpHelmas npormeaypa MOKPacKH HE OTJIMYAETCA OT aHAJIOTHYHOW O0OpabOTKH MEeTauTMYeCKHX
neraned. Ilo Takoil ke METOOMKE MOYKHO OKpalllMBaTh METAJUNIMYECKHE ITOBEPXHOCTH, IOKPBITHIE
CHEIHAJIbHBIM aHTUKOPPO3UNHBIM COCTABOM.



IHoxpacka aTlOMUHHMEBBIX JeTaJIel

[Tpu peMOHTE Ky30BOB JIETKOBBIX aBTOMOOWJIEH, 0COOEHHO MHOMApPOK, IPUXOAUTCS CTAJIKUBATHCS
C JeTaJIIMU JINCTOBOIM OOIIMBKU M3 AIIOMHUHHUEBBIX cIIaBoB. CyllecTByeT OMIMOOYHOE MHEHHE, UTO
Kpacka He MpPOYHO MpHCTaeT K JMCTYy U3 aJIOMHHHEBOIO CIJIaBa M C TEYEHHEM HeOOJIbIIOro
IPOMEKYTKAa BPEMEHU OTCIAMBAETCS. DTO MOXKET UMETh MECTO, €CJIU IPU HNOATOTOBKE AIIOMUHHUEBBIX
JeTajgel Ky3oBa IIOJ IOKpPacKy He COOJIIONAIOTCS ONpeAETeHHbIE Mepbl NPeJOCTOPOXKHOCTH, HE
BBITIOJIHAETCSI HEOOXO0IMMasi TEXHOJIOTHS.

Eciy nucT M3 anroMHMHHEBOrO CIUIaBa 3a4MILEH, T. €. C HEro CHATa cTapas Kpacka BMECTE C
IPYHTOBKOW M METaJUl COBEPIIEHHO YHUCT, TO OH OKHUCISAETCS OYeHb OBICTPO. I103TOMYy BO3MOXKHOCTH
00pa3oBaHUsl OKHCH aIOMMHHUS HEOOXOJMMO NpPENOTBPAaTUTh Kak MOXHO ObicTpee. [is storo
THIATENIbHO MPOTpABJICHHAS JeTaldb M3 aJIOMUHUEBOrO CIUIaBa JIOJDKHA OBITh MOKpAallleHa B TEUYEHHE
JIBYX 4acoOB IOCJIE€ OYUCTKH. IIpu HECOOIIOAEHUHU ATOrO CpPOKa MOTYT BO3HHMKATh JI€(EKThl B pe3yiib-
TaTe IUIOXOr0 B3aUMOACWUCTBHUA TPYHTa M KpPackd C IIOBEPXHOCTHIO AIIOMHUHUEBOTO JucTa. Jlius
IPEIOTBPALICHUS] TaKUX AEPEKTOB YHUCTasi NMOBEPXHOCTh JETad U3 aJOMUHUEBOrO CIUIaBa JOJKHA
OBITh CPOYHO MOKPBITa TOHKUM I€PBOHAYATIBHBIM CII0EM KPacKH.

KosiepoBka amanei

[Ipy TIOHMHTOBOW MOAKPACKe OTACJIBHBIX YYACTKOB PAaHEE OKPALIEHHBIX MMOBEPXHOCTEHW Ky30Ba
SMajbl0 TOM K€ MAPKHU U I[BETA, HO APYIOW MapTUM BCETJa MOSBIIAETCS PAa3HOTOHHOCTh HOBOM U paHee
OKpaIieHHoU nmoBepxHoctel. [loaToMy Bo3HHKaeT HEOOXOAMMOCTD
B ITOIKOJIEPOBKE TIOHMHTOBOW 3Malid, T. €. B MOAOOpE €€ HeoOXOoAUMOro OTTeHKa. KolepoBKy MOKHO
MIPOU3BOAUTH TOJIBKO AMAISIMU TOTO )K€ THUIIA, YTO U OCHOBHAS HMaJlb.

[[BeT SMay MOKHO TOYHO KJIaCCH(PHUIIMPOBATH MO TPEM IMPU3HAKAM: I[BETOBOMY TOHY, IPKOCTH U
HackleHHocTd. Hanpumep, k kpacHOMY IBETy HamOoJiee OJIM3KUMU SBIISIFOTCS ITyPIYypPHO-KPaCHBIM 1
opaHkeBo-KpacHbIi. K opaHkeBo-kpacHOMYy Hambojee OJIM30K OpaHKEBBIN, 3aTeM OPAHKEBO-XKEITHIN,
KEJTHIN, KEITO-3€JICHbIHN, 3€JICHbIN, CHHE-3€JICHBIM, CHHHI, CHHE-(HOJIETOBBIN, (hUOIETOBBINA, KPACHO-
(h1OoNEeTOBBIN U, HAKOHEI], CHOBA KPACHBIM.

Ecnu »Tu 1BeTta pacmoiioXuTh Tak, 4yTOObI HamOojee ONHM3KUE CTOSIH PSAOM, TO MOIYUYUTCS
uBeToBor Kpyr (puc. 10.3). DTUM Kpyrom peKOMEHIYeTCsl TOJIb30BaThCs MPHU MOAOOPE KOMITIOHEHTOB,
KOTOpBIE JOJKHBI OBITH 100aBIIEHBI K KpaCKe OCHOBHOTO I[BETA MPU €€ KOJIEPOBKE.

OCHOBHBIMU LIBETAMH SIBJISIFOTCA CUHUM, KPACHBIN U 5KENThIN. IX HeIb3s MOJyYNUTh CMEILIMBAHUEM.
Kpacku e Bcex oCTallbHBIX LIBETOB MOYKHO IMTOJYYHUTh IIyTEM CMEIINBAHUS KPACOK OCHOBHBIX LIBETOB,
PacToJIOKEHHBIX B IIBETOBOM Kpyre psiaoM. [Ipu HeoOXxoaumMocT K HUM MOKHO TOOABUTh KPacKu
0€eJI0ro U 4YepHOTO 1BETOB.

Ha3zBanus kosepoB

s MHOTHX aBTOBJIAAEIbLEB 3aBOACKHE HA-3BAHMS KOJIEPOB HEIOHATHBI, €CIIM IEpe] Ia3aMu
HeT oOpasua. Hike nmpuBeneHbl Ha3BaHUsI OCHOBHBIX KOJIEPOB B ali()aBUTHOM MOPSA-KEe U UX HU(POBHIE
KOJIbI, KOTOpbIE YKa3aHbl B CKOOKax.

ABanTiIOpuH (602) — 4YepHBIi METAUIMK, NOJYYMBLIMI CBOE MMs 10 Ha3BaHUIO IOJAEIOYHOTO
KaMHSl aBaHTIOPUHA, MPEJICTABIIAIONIETO COOOW MPO3pavyHbIA KBapIl CEpeOPHCTO-OEIIOro WM KPacHO-
Oyporo 1BeTa ¢ pABHOMEPHBIMHU BKIFOUEHHUSIMHU CITIOJIBL.

Anpuartuka (425) — rony6oii HeMeTaJIHK.

AxBamapuH (460) — MeTaUIMK I[BETa MOPCKON BOJIHBI (3€Je-HO-ToiIy0o0i). AKBaMapuH — 3TO
JparoleHHbII KaMeHb, TOKE MEHSIOLNI CBOM LIBETa — roJy00i U 3eJICHBIN.

Aabnuiickuii (205) — 6emnplil METaTuK.

Ametuct (145) — cupeHeBbIi MeTaJUTUK. AMETHCT — (PHOJIETO-BEII ParoleHHbI KaMEHb.

AnTHiona (277) — 3010TUCTO-0€KEBBIN METAJUIHK.

Adanuna (421) — cBeT0-3€7€HBIN METAIUK C OUPIO30BBIM OTTEHKOM.

Bakaaxkan (107) — uBer crenoro 6akiaxkaHa; TeMHO-(DMOJICTOBBIA HEMETAIIIHK.



Baaruka (420) — cuHuil HEMeTaJIUK.

BbesxkeBblii (235) — OexxeBblii HEMETAJUTHK.

Beuasrii (201) — uncto Genplit HEMETAIUITHK.

beawlii (233) — cepo-0enbiii HEMETAILTHK.

Bpu3 (480) — cBeTsI0-3eNeHBIN HEMETAJUTUK ¢ OUPIO30BBIM OTTEHKOM.

Bypryuaus (117) — kpacHbII MeTaJTHK.

BasnenTuna (464) — cepo-(pHroieToBbIif HEMETAJUIHK.

Bamiora (310) — cBeTI0-cephIil METAUTHUK CO CIa0BIM 3€JICHOBATHIM OTTCHKOM.

Buxkropus (129) — spko-KpacHbIil METaJUIHK.

Bumns (127) — TeMHO-KpacHbBIN HEMETaJUIHK.

T'ony6oii (481) — HEMeTAILTHK.

I'panart (180) — TeMHO-KpacHbIIl HEMETAJUIUK € (PMOJETOBBIM OTTEHKOM.

Mromec (321) — xenTo-3eIeHbIN METALITUK.

Kacmun (203) — Oenblii HEeMETALTUK C )KENTO-3eJIEHBIM OTTEHKOM.

3esienblii (963) — HEMeTaUTHK.

3enennlii cax (307) — TEeMHO-3€JI€HBIN HEMETAILITUK.

3os0Tast HUBA (245) — 30JJO0TUCTO-TUMOHHBIA METAJUTHK.

Hryana (311) — 3eneHplit MeTaNTUK, HATTOMUHAIOUIMNA [[BET OYTHIJIOYHOTO CTEKJIA.

H3ympyn (385) — TeMHO-3e51€HBINH METAUIMK. JTO — JParolieHHbIM KaMeHb, IPO3PayuHbIH,
MHTEHCUBHOIO 3€JIEHOTO LIBETA.

Hpuc (406) — cBeTs10-(hron€TOBBIN HEMETAITUK.

Hckpa (128) — kpacHO-BULITHEBBINA METAILTHUK.

Kapmen (118) — kpacHO-MaIMHOBBIN WJIM KPACHO-BUIITHEBBII HEMETAJUIHK.

Kopana (116) — kpacHO-CUPEHEBBIN METAILITUK.

Kopuaunap (790) — 3010THCTO-KOPUYHEBBI METAILTHUK.

Kopuna (798) — kopruHeBbIil METaLIUK.

Kopcuka (370) — cepo-3ei1eHbIi METAIUTHK.

Kpucrann (281) — xKenTelil METaITUK.

Jlaryna (487) — cune-roiny60ii MeTaJIJIHK.

Jlazypur (445) — cuHe-(puoIeTOBbIN METAIUIMK; KaK TMO/IeJI04Y-HbIi KaMEHb.

JlazypHo-cunmii (498) — cuHe-uepHbIi METAITUK.

Jlazypsb (489) — cuHMiI1 HEMETAILTHK.

Jlamunapus (560) — 3es1eHbII HEMETaTUK.

Marus (133) — TeMHO-(QHOJIETOBBII METaJUIUK.

Maiis (120) — po30BO-CUpEHEBBIN METAUTUK.

Maab60opo (121) — KpacHBIN METAILITUK.

Meneo (428) — romy6oit HeMeTaJIUK.

Mmunpans (217) — 0exeBO-po30BbIi METAIUIHK.

Mupax (280) — cepeOpUCTBII METAIIUK C OJICHO-KEITHIM WM TOIyObIM OTTEHKaMH, KOTOpbIE
3aBUCST OT OCBELICHMUS.

Moxkpslii acanbT (626) — cepblil METaJUIHK.

Momnre-KapJio (403) — sspko-cUHUN HEMETAJUIHK.

Myaen Pyx (458) — sipko-¢uonaeToBblii HEeMETaIHK.

Mypena (377) — cuHe-3e1€eHbII HEMETAJUIUK.

Hapumuce (223) — spKo-KeNTblil HEMETaUIUK.

HenTyn (628) — TeMHO-cepblii METAJIIMK CUHETO OTTEHKA.

Oxean (449) — cune-(hHUONETOBBIN HEMETAIIIHK.

OusmmBuH (OauBus) (345) — onuBKOBbIN MeTaIuK. OJIUBUH (XPU30JIUT) — 3TO MPO3PAYHO-
3€JICHBIN IParolueHHbIA KAMEHbD.

OummBKoBbIii (340) — OTMBKOBBIN HEMETAJUIUK.

Onarus (286) — MeTaNIMK [IBETA OXPBHI.

Omnaan (419) — cepeOPUCTHIN METAIITUK C JIETKUM KEJITHIM OTTECHKOM.



ITammmpyc (387) — cepplil METAJUTUK C JIETKUM KEJITBIM OTTEHKOM.

ITnpano (795) — kpaCHO-KOpPUYHEBBIA METAILITHUK.

IMuuynaa (417) — 3eneHo-rony0oit HeMeTaJUIHK.

IIpu3 (276) — MeTaIMK TUIATUHOBOTO 1IBETA.

IIpumya (210) — Gex10->KeNThIil HEMETaUIHK.

Pancoaust (448) — cune-GuONETOBBIN METAJUTHK.

Py6un (110) — kpacHbIif HEMETaUIUK. DTO — JParolleHHbIN KaMeHb I'yCTO-KPacHOTO I[BETa.

CanpasioBslii (670) — po30BBIN METAJUTHUK.

Candup (446) — cunuit metaiuk. Candup — 1paroueHHbI KaMeHb, IPO3PAYHBIi, JTI000T0 1BETa
KpOME KpacHOro.

Cadapu (215) — cBet0-6€xeBbIil HeMeTaUIUK. CBeT10-cepblii (671); cepo-rosyooii (427);

cepo-3eJieHblil
(373); cunmii (405) — Bce OHM — HEMETAJUTUKH.

Cunsist moJiHOYb (447) — cune-puoneToBbiit HeMeTauUK. Cupensb (422) — cBeTI0-(pHOTETOBBIHN

HemeTaUTHK. CIuBOYHO-0eIbIH (295) — 6exeBo-0enbiit Hemerauik. ClioHOBas KocTh (207) —

0e)XeBO-)KENThIM HeMeTaTUK. CHexxHasi KopoJieBa (690) — cepeOpUCTHIi MeTaUTHK O€3 Ka-
KOro-JIn0O OTTEHKA.

Tabaunslii (399) — 3eneHo-kopuyHeBbIi MeTaiuK. Tanas Boga (206) — Geno-3eyeHbIi

Metauiik. TemHo-6exeBbii (509); TeMHO-KOpUUYHeBbIH (793) — HeMe-
TaJUTUKU.

TemHo-cepswlii (625); TeMHO-cHNH (456) — HEMETAIITUKH.

Topuano (170) — kpacHbIIl HEMETAJUTHK.

Tpuym¢ (100) — BuIHEBBIN METAJUIHK.

®Dest (416) — rony00it METaJUTHK C JIETKUM CUPEHEBBIM OTTeHKOM. YaliHast po3a (228) — cBeTbIit

0exeBo-po30BbIi HeMeTauIuK. YapouT (408) — TeMHBIH cepo-(hnonaeToBbIid MeTaTK. YapouT —

OJEJIOYHBINA KaMEHb.

Yepuniii (601), yepublii (603) — HEMETaJUIMKU C €ABa PA3TUUYUMbIMUA OTTEHKAMH.

y1eKTPOH (415) — TeMHO-CEpBIi METaJUIHK.

[Tpu BBIOOpE KpAacOK MOJIb30BATHCSA MPHUBEACHHBIM CIIUCKOM HAJ0 OCTOPOXKHO, UMesl B BHAY, UTO
Kpacka OJTHOTO HOMEpa MOXKET ObITh PA3JINYHBIX OTTEHKOB B 3aBUCUMOCTH OT (PUPMBI-U3TOTOBUTESL.



IIpakTnueckas padora Ne 17
Tema 10 Asporpadusi 1 AHTUKOPPO3UOHHBIN THOHUHT ABTOMOOMJIS.
2. PaGoThI 10 AHTHKOPPO3UITHOM 3a1MTE ABTOMOOHIIS

O3HaKOMJIEHHE C TEXHOJIOTHEH MPOBEICHHUS PadOT IO aHTUKOPPO3HIHON 3alIiTe Ky30Ba.

Haubonee pacrnpocTpaHeHHBIM CHOCOOOM aHTUKOPPO3MOHHOM 3alUThl Pa3iIMYHBIX OTKPBITHIX
MOBEPXHOCTEH aBTOMOOWJIS sIBIseTCd MX IMOKpacka. Ho ee 4YacTo oOkas3pIBaeTcs HenocTtaToyHo. B
0COOEHHO HKCTpEMAaJIbHBIX YCIOBHUAX HAXOAMTCS JIHUILE AaBTOMOOWJIS, BHYTPEHHHME IOBEPXHOCTH
KPBUIbEB U JApPYTHe HUKHHE MOBEPXHOCTH Ky30Ba. s 3((deKTUBHOW 3amMTBl Ky30Ba aBTOMOOHIS OT
KOPPO3UHM HEOOXONMMBI JBa pAa3IMYHBIX AHTHKOPPO3MOHHBIX COCTaBa: IEPBBI — MPOYHBIH,
aOpa3MBOCTOMKHUM, 3alMIIAIOIINN HapyXKHbIE MOBEPXHOCTH Ky30Ba; BTOPOH — BBICOKOIPOHUKAIONIUH
MaTepuai, COAepKalluid WH-THOUTOPBI KOPPO3MHM i  OOpaOOTKH CKPBITBIX TMOJNOCTe. MHorue
COBPEMEHHBIE KOMIAHMM W (DUPMBI TPEATaraloT CBOM YCIYyTM NO HAHECEHUIO aHTHKOPPO3UOHHBIX
3alIUTHBIX TMOKPBITUH, TMepes] MoTpeOuTeNIeM HEMHHYeMO BCTaeT HpolseMa BBIOOpa MPOU3BOIUTENS
pabot. Pa3zbpoc 11eH Ha aHTUKOPPO3UOHHBIE YCIYTH BEJTUK, U HEPEAKO BBIOOp /1€1aeTCsl B M0JIb3Y HU3KOU
LICHbl AHTUKOPPO3UOHHBIX MaTEPHAJIOB.

s HOBBIX aBTOMOOWIJEH, y KOTOPBIX AHTUKOPPO3HMOHHOE MOKPBHITHUE HAHOCHUTCS Ha €Ile He
NOBPEXJCHHOE 3aBOJICKOE IIOKPBITHE, Hauboyiee BaXKHO HMEHHO KaueCTBEHHOE HAHECEHue
AHTUKOPPO3MOHHOTO MaTepHaja C MOJHBIM COOI0IEHUEeM TeXHOJIOTUH. /s aBToMo0uIIei ¢ 60IbpIuMu
CPOKaMHM DKCIUTyaTalliy Ha NEPBbIM IJIaH BBICTYMAET HE TOJIBKO II€HA, HO U BO3MOKHOCTb IIPOBEJICHUS
IPaMOTHBIX IOJTOTOBUTENIBHBIX PabOT Mepesl HAHECEHHEM 3alllUTHOrO MOKpHITUA. be3 kauecTBeHHOM
MOWKHM, CYLIKH CHELHaJbHBIMHU amlaparaMy, NpPEABAPUTEIbHOIO yJIAJE€HUS C IMOBEPXHOCTH Ky30Ba
OTCJIAMBAIOUIMXCSl YaCTed CTApOro 3aIIMTHOIO MOKPBITUS, 0€3 3a4MCTKH OYaroB PiKaBYMHBI JHOOOM
AHTUKOPPO3MOHHBIM MaTepuan MPOAEPKUTCS Ha 3allUIIAaeMOil IMOBEPXHOCTH Henoaro. KauecTso
AHTHUKOPPO3HOHHOW 00paOOTKHU 3aBHCHUT OT BHIOOpA U COOJIIO/IEHUS! TEXHOJIOTHMH IIPOU3BOJICTBA paboT U
OT HCIIOJI3YEMOT0 TeXHoJorndeckoro obopyaoBanus. [loaroroBka kK aHTHUKOPPO3UOHHOW 00paboTKe
BKJIIOYAET O03aTeNIbHYI0 MOMKY JHHMINA aBTOMOOWIISA, B XOJA€ KOTOPOH YHalsioTCs TIpsi3b U
OTCJIaUBAIOLINECS YaCTU CTAPOr0 MOKPBITUS, U CYLIKY — €CTECTBEHHYIO WJIM IOTOKOM TEIUIOr0 BO3/1yXa.
CKpbITBIE TIOJIOCTH Ky30Ba (CTOMKH, JIOHXKEPOHBI, IIOPOTH, ABEPU, YCHIUTEIN KamoTa W OaraxHuKa)
00pabaThIBalOTCSl BBICOKOIIPOHUKAIOIIMM COCTAaBOM B CTPOIOM COOTBETCTBUU C TEXHOJIOTMYECKHMH
KapTaMd Ha KaXIyl0 MOJEIb aBTOMOOWIS. B HEKOTOpBIX clyyasX CBEpJIAT JIONOJIHUTEIbHbIC
OTBEPCTHUS, KOTOpBIE ITOCIe 00pabOTKH 3aKpBIBAIOT IIACTUKOBBIMU 3arTyIIKaMU.

Pekomenayercss Ha AHMILE aBTOMOOWIS HAaHOCUTh aHTUKOPPO3WOHHOE MOKPBITUE B J[BA WJIH TPU
TOHKHX CJIOSI, T. K. TOJICTBII CIIOW KpacKu, HAHECEHHbII B OJUH NpHeM, 00JalaeT TeHIeHLUel K pac-
TpeckuBanuio. [lepBoHauanbHas o0O0pabOTKAa MPOUZBOAMTCS BBICOKO-TIPOHUKAIOUIUM  COCTAaBOM,
o0ecrneynBaroluM XUMUYECKYIO 3alIMTy MeTaljla OT KOPPO3UH M TOJIHYIO aJre3ui0 K MOBEPXHOCTH
abpa3uBO-CTOIKOro cocraBa. He M0XHIasCh MOJTHOTO BBICBIXaHUS TEPBOTO CIIOS, HA JAHUIIE CIEHAYET
HaHECTH aOpa3MBOCTOMKHME COCTaBbl. OTH COCTaBbl JUIsl HAapy)XHBIX IIOBEPXHOCTEH, Hapsay
AHTUKOPPO3MOHHBIMU CBOMCTBAaMH, MMEIOT BBICOKYIO MPOYHOCTh M H3HOCOCTOMKOCTbH, OOecrednBas
HAJICKHYIO 3alIUTY OT MEXaHUYECKUX U aTMOC(EPHBIX BO3IEHCTBUIA.

Marepuansl XapakTepH3ylOTCs HU3KUM COJIEpKAHUEM JIETYYHX PacTBOPHUTENEH, Oaronaps yemy
YIIy4IIAIOTCS YCJIOBUS TpyJla, B CaJOHE aBTOMOOWJS Mociie 0O0pabOTKU MPAKTUYECKH OTCYTCTBYET
HENpUATHBIN 3amax. [lokpbITHE NpHM AKCIUTyaTallMM OCTAeTC MSATKMM M JIaCTUYHBIM, COXpaHsIsd
CIOCOOHOCTH BOCCTAHABJIMBAThH CBOIO CTPYKTYPY IIPU MOBPEKIACHUSIX.

Takass TEXHONOIHWsI TapaHTUPYET 3aIUTYy Ky30Ba OT NPOHMKAIOUIEH KOppO3MM 110 & JET NpHu
coOmroaeHny rpaduka NpopUIaKTHUECKUX OCMOTPOB U 00pabOTOK. AHTHUKOPPO3UITHBIE COCTaBHI Ha-
HOCATCSl O€3BO3AYIIHBIM WJIM BO3IYIIHBIM pacnbuleHHeM. [IHeBMaTHuecKoe pachblIeHHE MO03BOJIIET
HAHOCUThH TOYTHU BCE BUJbI JJAKOKPACOYHBIX MaTEpUajOB, OKpAIIMBaTh M3JENUs CIOKHON (OpMBbI U
MI0JTy4aTh MOKPBITHSI C XOPOILIUM JIEKOPATUBHBIM BUIOM.



Haubonee oO0crosTenbHylo HHGOpMAIMIO O METOAAaX IOKPAacKM TOBEpPXHOCTEH M HX
AHTUKOPPO3MOHHOW 3alllUT€ MOXKHO IMOJyYHUTh B Yy4eOHUKAaX M YYEOHBIX MOCOOMSIX IO KY30BHBIM
paboTaM M TEXHOJIOTUH MTOKPACKHA aBTOMOOHIIEH.

3aHII/ITHLIe NOKPLITUA IBUTaTEeJIAA U CUCTEMbI BBIITYCKaA 0TpaﬁoTaBumx ra3soB

Cucrtema BBIyCKa OTPa0OTAaBIIMX Ta30B Yy aBTOMOOWJIBHBIX JBUTATElel BHYTPEHHETO CTOpaHUS
paboTaeT B O4YEHb TSDKENBIX YCIOBHUSX, CIIOCOOCTBYIOIIMX BO3HHUKHOBEHHUIO Koppo3uu. W3HyTpu ee
pa3pymiarT ropsiure 0TpadoTaBIINE Ta3bl, APl KUCIOTH M KOHACHCATa BIIATH, a CHAPYKU — BOJA, TPSA3b U
comb. M3 Bcex OHKCIUTyaTallMOHHBIX (aKTOPOB, CIIOCOOCTBYIOIIMX KOPPO3MH, MOKHO BBLICIUTH IIATh
OCHOBHBIX: 1) cIIJIONTHAsl BHYTPEHHSISI KOPPO3Hsi; 2) CIUIOIIHAS BHEIIHAS KOppo3us; 3) MecTHasi KOppo3us B
MecTax CBapKH, LIEJIIX U 3a30pax;

4) xoppo3us 1oJ BO3AECHCTBUEM MEXaHWYECKUX HAarpy30K U fedopMaluii; 5) Koppo3us Mo BIUSHUEM OYCHb
BBICOKOM TeMIiepaTyphl.

ChyomrHasi BHYTpPEHHSISI KOPpO3USl pPa3BUBAETCS BCIEJICTBUE OOpa30BaHMSI BOJbI, OKHCIIOB
YIIEPOAA, a30Ta U CEPBI B MPOLIECCE CTOPaHMsI TOIUIMBA. BOJIBIIMHCTBO U3 HUX SABISAIOTCA CUIbHENILINMU
Katajau3aTopamMu Koppo3uu. Kpome TOro, STHIMpOBaHHBIE TOIUIMBA COJAEpXKAT JT00ABKU XJIOPHUIIOB U
OpOMUIOB, KOTOPBIE CITy>KaT UCTOYHHUKaMH 00pa30BaHuUs COJITHOM U OPOMUCTO-BOJOPOJHON KUCIIOT.

Koppo3usi BHYTpEHHHX IIOBEpXHOCTEM TIIYHIMTENs YCKOpPSIETCS OT JEWCTBHS  Harapa,
oOpasytomierocss npu paborte nBurarens. M3-3a Gombiioro paszauyus Ko3()PUIMEHTOB TEMI0BOro
pacIIMpeHHsl CJIosl Harapa ¥ MaTepuala IIyHIUTeNs CIOM Harapa npu pe3KHX Mepenajax TeMrepaTryp ot
MOTNAJaHUsl BOJBl HAa HApPY)XHYIO TMOBEPXHOCTh TJIYILIMTENS IMOJBEPraeTcs OOJBbIIUM MEXaHHUECKUM

HanpspKeHusIM  oTciauBaetcs. [lo 3Toill mpuunMHE OTKphIBaeTCs HE3allMIIEHHas MOBEPXHOCTh
MeTajula, KOTopasi JIETKO M OBICTPO prKaBeerT.

Hapy:xHbIe TOBEpXHOCTH BBIIYCKHOM CUCTEMBI Pa3pyIIAOTCS OT BBICOKOM TEMIIEpaTyphl MeTaia
IpU KOHTAaKTe C OTPabOTAaBIIMMM Ta3aMHM M OT BO3JCHCTBHS BOJSHBIX OpBI3r, COMM W Tps3u. s
YMEHBIIIEHUS KOPPO3MHM CHUCTEMBbl BBIIYCKAa HCIOJNB3YIOT pa3iuyHble MeToibl. Hekoropele
aBTOIIPOU3BOJUTENM M3TOTOBISAIOT IIIYIIMTENM M3 AJTIOMUHUPOBAHHOW CTalM, T. €. M3 CTaIH, Ha
MOBEPXHOCTh KOTOPOH N (y3MOHHBIM CIOCOOOM HaHECEHa CMECh MOPOIIKOB aTIOMUHUS U OKCHJIOB
AIIOMMHMS. B pesynbrare NOArOBEYHOCTH TIIYLIMTENs BoO3pacTaeT B 2-3 pasza. YacTo riaymuTenu
BBITIOJIHSIOT U3 JIESTUPOBAHHOM CTalIM, COJIeprKalleil XpoM, TUTaH WK MOJINO/IEH.

Becpma 3(ppekTuBHBIM c11OCOOOM 3aIUTHI OT KOPPO3UH HAPYKHBIX MOBEPXHOCTEI CHCTEMBI BBITYCKa
aBiseTcsl uX okpacka. [lockonbky TemmepaTypa BBIXJIONHBIX ra3oB coctasiseT 420-760 °C, remmneparypa
MeTasuta BeIXJomHOU TpyOsl — 200—540 °C, To 115t UX OKPACKH MPUTOIHBI TOJBKO TEPMOCTOMKHE dIMATH
U JIaK¥, W3TOTOBJICHHbIE Ha OCHOBE KpPEMHHUs (KpEMHMHOpraHWYecKHe sMaiM M Jjaku). JlocTtaTodHo
BBICOKOM TEPMOCTOMKOCTBIO OOJIafafoT MOKPBITUS W3 TMOJMAMUJAHBIX JakoB. [IpoBepeH ombiToM U
CIEIyIOIMIMA METOJ AaHTUKOPPO3MOHHOW 3alllUThl, KOTOPHIM TOJIB3YIOTCA U  JIIOOUTENH, U
npodeccuonansl. HapykHble OBEPXHOCTH BBIXJIOMHBIX TPYO M TIIYIIUTEIH HOKPHIBAIOT TOHKUM CIIOEM
rpaputoBoii cmasku. Ilocme oOropaHust cMa3kd JAeTaid OyayT TOKPBITHI JOBOJBHO IPOYHOM
IIPOTUBOKOPPO3UOHHOM MJIEHKOM YEPHOTO IBETA.

ABTOMOOWJIBHBIN JBUTATENIb OOBIYHO OKPAIIUBAIOT HUTPO-TIIM(TAIEBOM AMalbl0 C MPHUMECHIO
anmoMuHMEeBON mynapsl. [Ipu pabore nBurarens ero nosepxHocTh HarpeBaercs 1o 80 °C. Ilbuib, caxa,
Maciio U JApyrue 3arps3HeHus oOpa3yloT CMeCH, KOTOpbIe CKaIUIMBAIOTCA Ha Pa3IMYHBIX YacTAX
JBUTATENsA, 00pa3zysl TOJICTYIO IUICHKY, 3aTPYAHSIONIYIO €ro OXJaXAeHue. B cocTaB rpsisu BXOAAT U
arpeccUBHbIE MPUMECH: COEIMHEHHUS XJiopa U cephl, Baara U np. OHH CIOCOOCTBYIOT pa3pyLICHUIO
JTAKOKPACOYHOI'O TIOKPBITHS ABUIaTeNsl, BOZHUKHOBEHHUIO KOPPO3MM IOJ IUIEHKOM rpssu. Ilostomy
peryysipHasi OYUCTKA JBHUraTess OT Tps3U SIBISIETCS BaKHEHIIeW TeXHU4YecKol HeoOxonumocthio. Ha
pemoHTHBIX mnpeanpuatusax U CTOA nns 3ToMl Lenu NPUMEHSIOT BOJHBIE MOIOIIHME PacTBOPHI,
COCTOSIIME U3 CMECH TpUHaTpuiipochaTa, KaIbLIMHUPOBAHHON CO/IbI, METACUIMKATA HATPHS U JP.

B nponaxxe ecTb crienuanbHOE CPEACTBO — ABTOOYMCTUTEND JIBUraTelIsl, MO3BOJISIOUIUI ObICTPO U
KayeCTBEHHO OYMCTUTh [BUTATElb B YCJIOBUAX rapaxa. B ero cocraB BXOJST pacTBOPHUTENH, IO-
BEPXHOCTHOAKTHUBHBIE BELECTBA W MHTUOMTOPBI KOPPO3MHM. DTOT OYUCTUTEIh XOPOIIO CHUMAET ¢
JIBUTATENsl BCE 3arpsi3HEHUS M HE OKAa3bIBAET OTPULIATENIBHOIO BO3JEHCTBUSA Ha MeTal. OgHako OH



M0’Ka-POOIACEH, MMOATOMY IMEpe/l HAHECEHHEM IpernapaTa Ha JBUraTeNlb HE-00XOANUMO CHSITH KIEMMBI C
aKKyMYJIATOPHOH OaTapeu.

Jis cHATHA Harapa ¢ TOJOBOK IMJIMHIIPOB, OPIIHEH, KIAMaHOB, BBITYCKHBIX TPyOOIpPOBOAOB U
CBeUEel 3aKUTaHUs CICAYyCT MPUMCHATH IpEnaparbl THUIIA «AaBTOOUYUCTUTCIM Harapa», COACpIKa-IIHC
pacTBopuTeNnn (KEpOCHH, KCHIION U JIp.) U aBTOMOOMIIbBHOE MOTOpHOE Macio. [Ipenapar ucnonb3yercs
IIpu MporpeTomM ABUTaTCJIC B COOTBETCTBUU C YKA3aHHBIM HAa 3THUKCTKC CHOCO60M MPUMCHCHUA.

KOHTpOJIBHLIe BOIIPOCHI X 3aIaHUA

1.Yro Takoe KajlbkOMa M Kakoil mpoliecc UMeHyeTcs JeKalbKOMaHUen?

2.Kakue nexopaTHUBHBIE TOKPBITHS Ky30Ba JIETKOBOI'O aBTOMOOWIJS HamOoJiee MOMYJSIpPHBI B
Hacrosiee Bpemsi?

3.B d4em coCTOSAT OCOOEHHOCTH TEXHOJIOTMUYECKHUX TPOILIECCOB HAHECEHUs TMOKPBHITUNA Ha
aBTOMOOWIIbHBIE Ky30Ba?

4.Kak oCyIIeCcTBIISICTCS TOKpAacKa METANTMICCKUX YacTel aBTOMOOWIIS?

5.Yto HazweBaeTcsa mporeccoM (docdatupoBanus getaneit? Jnsg  yero  HeoOXoauMo
docharuposanue?

6. B ueM 3akntoyarorcs 0COOCHHOCTH MOKPACKU IJIACTMACCOBBIX JIeTanei?

7.Yto Takoe koppo3us MeTauioB? KakoBa ee poib B TEXHUKE?

8. Kak ocymiecTBisieTcss aHTUKOPPO3UOHHAS 3al[UTa aBTOMOOMIIS?

9. IlepeuncnuTe 3aUTHBIC TOKPHITHS aBTOMOOMIIEHOTO JBUTATEISI
M ero CUCTEMBI BBIITyCKa.

10.YT0 Takoe HBETOBOM KPYT U KaK COUYETAIOTCS PA3IMYHbIE OTTEHKH 1IBETOB?

11.B 4eM cyTh peryJsipHOro yXo/ia 3a JaKOKPAaCOYHBIMU MOKPBITUIMU?

12. 3 xaknX OCHOBHBIX KOMITOHEHTOB COCTOSIT KPacKu

13.7

14.B yeM 0cOOEHHOCTH TTOKPACKH JIeTajIei U3 aJFOMUHHUEBBIX CIIJIaBOB?
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