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Metonuueckue ykasaHMs A8 OpakTHUecKux 3aHATMd 1o guciumimHe «MJIK.03.03 TroHuHTr
aBTOMOOMIIEH » cocTaBieHbl B cooTBeTcTBUU ¢ TpeboBaHussMu @I'OC CIIO k moAroToBke BHITyCKa IJIS
NOJTy4YeHUs KBalM(pUKAMM - crenuanuct. I[IpenHa3HadeHbl A7 CTYAEHTOB, OOYYaroOLIUXCS 10
cnenuanbHocT: 23.02.07 TexHuyeckoe OOCITyKMBaHHME W PEMOHT JBUTATeseil, CUCTEM M arperatoB
aBTOMOOMIIEH.



IMosicuuTeabHAA 3aNIHCKA

Meroanueckue ykazaHusl NpeIHA3HAUYCHbl IS MpOBEACHUs npakThuueckux 3anaruit no MJIK.03.03
Trounur asromobmieid » B coorBeTcTBUU ¢ PI'OC mo cmemmanbaoctu CITO 23.02.07 «TexHuueckoe
00CITy>KUBAaHUE W PEMOHT JBUTATENCH, CUCTEM U arperaroB aBTOMOOHIIC

[TpakTrueckas paboTa BKIIFOYAET:

e  BBOJHBII TEOPETHUYECCKHUIT MaTepual,

e [OJpOOHOE OMHCAaHUE MPOBECHHUS

®  33/1aHKS U BOIPOCHI JJIsi CAMOKOHTPOJIS.

[TpakTuyeckas paboTa Kak BUJ y4eOHOIO 3aHATHUS JTOJKHA ITPOBOAUTHCS B CIIELUAIBHO 000PYAOBAaHHBIX
y4eOHBIX MacTepckux. Dopmbl OpraHU3alMU CTYJEHTOB Ha IPAKTHYECKUX palboTax: IpynmoBas H
UHIUBUyaJIbHAS.

[Ipu rpynmoBoii hopme opraHu3aliy 3aHATHI OJJHA U Ta k€ padoTa BBIOIHAETCS IpymmamMu 1o 2 - 3
YeJI0BEKa.

[Tpu naIUBUAYaTEHON (OpPME OpraHU3aAIMK 3aHATHNA KK CTYJICHT BBIMOJHSAET WHAWBUIYAIbHOE
3a/laHKeE.

Jlis TOATOTOBKM K TPOBEACHHUIO MPAKTHYECKHX paboT pexkomeHayeTcs wucnonb3oBath L[OPHI,
MO3BOJISIONINE MOJICTUPOBATh WM BU3YaJIU3UPOBATh KaKUE-INOO TEXHOJOTHUECKHUE MPOIECChI, KOTOPHIE
3aTPYIHUTENHLHO WIIM HEBO3MOKHO BOCIIPOM3BECTH B yueOHOM Jab0paTopun MM KIlacce.

BrITloTHEHUIO  MPaKTUYECKUX pabdOT MPEANMIECTBYeT TPOBEpPKAa 3HAHWUK OOYyYarOMIMXCs, WX
TEOPETUYECKOH TOTOBHOCTH K BBINIOJHEHUIO 3aJaHUs, KOTOPYIO IIeIeCOO0pa3HO COMPOBOXKAATH
nemoHctpanueld [[OPoB (MHpOpMAIMOHHBIX MOJyJIEH) OTHOCSAIIMXCS K COOTBETCTBYIOIIEMY pa3Jeiy
MJIK.



IIpakTHyeckas padora Ne 1
Tema 1. TioHuHT Kak cdepa ycayr.
OxkaszaHue yciIyr B cucTeMe aBToCepBHCa

Cuctema aBTOCEpBHCA 3aHUMACTCS HE TOJIBKO TEXHUUECKUM OOCTYKHUBAaHUEM M PEMOHTOM
aBTOMOOWIIEH. B 11enom cucrema aBrocepBrca BKIHOYAET B ¢e€0sl AT ABTOHOMHBIX ITOJICUCTEM:!

— TOPrOBIIIO;

— obecrnieueHne TEXHUYECKON IKCILTyaTaluy;

— CTaHIIMHU TeXHUYECcKoro oocmyxxkuBanust aBromoomerr (CTOA);

— TIOHUHT U 10000pyZ0BaHUe (TEXHUUECKUI TIOHUHT) aBTOMOOMIICH;

— aBTOTYPHU3M.

Kaxxnas noacucreMa coCTOUT U3 HECKOJIBKUX CEKTOPOB.

Toprosis

Ora mojcucTeMa IpeJHa3HadeHa JUIsl  yJOBJIETBOPEHMsI IOTPEOHOCTEH HAcelIeHWsl 110
npruoOPETEHUIO ABTOMOOHIICH, aBTOMOOMIIBHBIX aKCECCYyapoOB U 3alIaCHBIX YaCTei, KOTOPbIe HEOOXOAUMBI
Y Ui TIoHuHra. OHa BKIIIOYaeT B ce0s TpU CeKTopa:

1. CekTop npojiaxxu aBTOMOOMIIEH.

2. CexTop npoJia’ku 3allaCHbIX YaCTEW U aKCECCYapOB.

3. [Ipokat aBTOMOOHIIEH.

CekTop mnpoaa:xk asromoOmJieil. OH 3aHMMAETCS TOProOBJIECH KOMHUCCHOHHBIMM W HOBBIMH
aBToMOOMWIAMU. [Ipy npojaske KOMUCCHOHHBIX aBTOMOOMJICH MpojaBell, Kak MpaBuilo, HU 3a 4TO HE OTBe-
YaeT M HUKAKOW OTBETCTBEHHOCTH He HeceT. IIponaxka HOBBIX aBTOMOOMIIEH JKECTKO perjlaMeHTUpyeTCs
3aKOHOM M MpeIyCcMaTpUBaeT MOJHYK OTBETCTBEHHOCTh MpPOJABLA IEpe] MOKyNaTeleM 3a KaueCTBO
PO/1aBaeMOro aBTOMOOKIIS.

CymiecTByeT IBE OCHOBHBIC CXEMbl OpPTraHU3aIlMM TOPTOBIM HOBBIMH ABTOMOOWISIMH — Yepes
HOCPETHUKOB U CAMOCTOSITEIILHO 3aBOJIOM-

M3rOTOBUTENEM. 3aBOJABI-U3TOTOBUTEIN CTPEMSTCS CO3/1aTh €IUHYI0 CHCTEMY aBTOCEpPBHCA,
KOTOpasi 00eCeYuT KOHKYPEHTOCIIOCOOHOCTh Ha phiHKe. HOo OHM He Bcerjja pacrioiararoT 10CTaTOYHBIMH
CBOOOJTHBIMU cpeacTBaMH Juis  pa3BuTus cetu aBTocanoHoB U CTOA. IlostomMy aBTOCEpBHC
OCYIIECTBIISIETCS UMM 4Yepe3 AUCTPUOBIOTEPOB WIIM HKCKIIO3UBHBIX TUJIEPOB Ha JIOTOBOPHOM OCHOBE.
Hmeet MecTo pa3BUTHE U HE3aBUCHMBIX aBTOCAJIOHOB.

OcHOBHas 701 NPOJAX NPUHAUIEKUT AUCTPUObIOTEpaM, KOTOpbIe 00J1aJal0T MPEeUMYIECTBEHHBIM
IpaBOM MPHOOPETATH U MPOJIaBaTh 000PYAOBAaHHE, TEXHUUECKNE HOBUHKH, IPOTPaMMHOE KOMITBIOTEPHOE
obecrieveHue.

OHU e OCYHIECTBIISIOT MPEANpPOAAKHYIO MOATOTOBKY aBTOMOOWIEH (MpeAnpoaa)KHbI TIOHUHT).
Pabora o npennpoaaxxHOMy TIOHUHTY ITPOU3BOUTCS 3a CUET 3aBO/Ia-U3TOTOBUTEIIS.

CekTop npoaask 3amyacreii M aKceccyapos.

C pa3BUTHEM CEPBUCHBIX YCIYT, U B YaCTHOCTH TIOHHHTA, TIOSIBUJIMCH Mara3uHbI

Y TOPrOBbIE€ LIEHTPBI, B KOTOPHIX MPEACTaBIECH BECbMa IIUPOKUN aCCOPTUMEHT aBTOMOOMIIBHBIX JeTanen
U aKCecCyapoB: a’pOJMHAMUYECKHE OOBECHI, YeXJIbl 3alacHOIO KOJeca, KaroThl, BO3TyX03a00pPHHUKHU
KaroToB, Ae(IEKTOPhI KallOTOB, KEHI'YPATHUKHU, PACIIMPUTENIN KPbUIbEB, KO3BIPHKHU, MOJCBETKU JHHIIA
aBTOMOOMIIAA, Ne(IIEKTOPbl OKOH, IIOPOTH, PELIETKH pajuaTopa, CIOWIepbl, MEXaHUYecKas 3auuTa ¢ap,
dapkonbl (cuenmHble YCTpoiicTBa), mnepenHue Qapbl, NPOTUBOTYMaHHble Qapbl, 3aaHuUEe (OHAPH,
aBTOMOOWJIbHBIC KOBpPWKH, HAaKIQJKH Telaneld, CIOPTHBHBIE pYyJeBblE KoJjeca, CIIOPTUBHBIC
aHATOMMYECKUE CHUJCHBS, MIyIIUTENIH, BO3AYIIHbIE (DUIBTPHI HU3-KOTO CONPOTUBIICHUS, BITyCKHBIE U
BBIITYCKHBIE CHCTEMBI, BITyCKHBIE BBIITYCKHBIE KOJUIEKTOPHI, MPSMOTOYHBIE TIIYIIATENN , HAKIAIKA Ha
[JIyIIUTENH, TPOBOAA CUCTEMbI 3a)KUTAHUs, KOMILIEKTh! (DPUKIIMOHHBIX CLEIUICHUH, MaHeIu NpudopoB,
CHJIMKOHOBBIC IIIJIAHTH, TEPMOM3OJIANHNS JBHTATeNs, KapOHOpaTopbl, TOIUIMBHBIE HACOCHI BBICOKOTO
JlaBJIeHUs], TypOOHAarHeTaTeId 1 MHOTO€ JAPYTOe.
KayectBo aBTOMOOWIISI M €ro HAJEKHOCTh HA TPH YETBEPTH 3ABUCAT OT KayecTBa [eTalieid, y3IOB H
arperaTroB, KOTOPBIMH OH KOMIUIeKTyeTcs. Ho ecim 3amacHple 4acTH M3rOTOBJIAIOT aBTOMOOHJIBHBIE 3aBOJIbI,
TO KOMIUIEKTYIOIIHUE IIPOU3BOJAT CaMble pa3Hble MPEANPUITHS, BIJIOTh JO KyCTapHbIX MacTepckux. [Ipuuem,
[0 MHCHHIO 3allaJHbIX CICHHAJIMCTOB, pPa3iIM4Yu€ B Kad€CTBC OPUTIMHAJIBHBIX I[eTaﬂefI oT pOCCI/II\/’ICKI/IX
HOCTaBIIUKOB U



AQHAJIOTMYHBIX 3amyacTed, MPOM3BOJUMBIX 3apyOeKHbBIMM (QHpPMaMM, OCTACTCS 3HAUYUTEIHHBIM.
Uto0bl TpeosoneTh 3Ty pa3HUIy, HEOOXOAMMO HMEThb MaKCHUMaJbHOE COOTBETCTBUE CTaH-AapTOB
OTEYECTBEHHBIX MPEANPUATHIA U MEKAYHAPOIHBIX TpeOOBAHUH.

Poccun peiictByror rocynapcrsensble cranfaptel (COCT) mo Bcem mapameTpaM, yKa3aHHBIM
EBpomeiickoit skonommueckoit komuccueit OOH (EDK OOH), a Takke oTpacieBble HOPMATHBBI,
YUUTHIBAIOIIME OCOOEHHOCTH aBTOMOOWJIBHOIO CErMEeHTa OOIlero pblHKa M pa3paboTaHHBIE C
MaKCHUMaJbHBIM TNpuOIKkeHrneM k TpeboanusiMm EDK. Te nmeranmu u y3iasl aBTOMOOWIIS, KOTOpHIE
OTBEUalOT 3a 0e30MacHOCTh BCEX YYACTHHMKOB JIBWKEHUS, MOJUIeKaT 00s3aTeIbHOU cepTH(UKAIIN
(TOpMO3HBIE KOJIOJIKH, MOJTOJIOBHUKH CHICHHMHA, PEMHU O€30MacHOCTH, BHEIIHHE CBETOBbIE NMPHOOPHI,
MIPOTUBOYTOHHBIE YCTPONCTBA, 3a/IHHE U OOKOBBIE 3alllUTHBIE YCTPOUCTBA U T. II.).

Poccun mnepeueHp 3amacHbIX 4YacTel M NPUHAAIEKHOCTEH K aBTOTPAHCIOPTHBIM CpEACTBAM,
MOJIXKAIUX 00s3aTeIbHON cepTU(UKALIUY, COTJIACOBAH B CHEIMAIBLHO CO3JaHHOM COBETE M0 cepTUdU-
Kallu¥, B KOTOPBIM BXOAAT MMUHHCTEPCTBO BHYTpeHHUX Jen PP, Mwunucrepctso Ttpancnopra PO,
O61ecTBO nMoTpeduTENEH U Npoy.

Eme HenaBHO NOCTaBIIMKM OTEYECTBEHHBIX M MMIIOPTHBIX KOMIUIEKTYIOIIUX KOHKYPHUPOBAIU
MEXIy COOOW TOJBKO HAa BHYTPEHHEM pPBIHKE, a mociie BeryruieHus Poccun B BTO comepHuvaroT u ¢
MHOCTPaHHBIMU KOMIIAHUSIMH.

ObecrieueHNe TEXHUUECKON IKCILTyaTalluu

Ota mojcucTeMa BKIOYAaeT B ceOsi 2JIeMEHThl CHAOXKEHHMsS aB-TOMOOMIIS HKCIUTyaTallMOHHBIMHU
marepuanamu, ToruBoM (A3C), obecnedeHHE COXPAHHOCTH aBTOMOOWIIS, KOHTPOJIb TEXHUYECKOTO
coctosinus (KTC), aBakyaruio 1 yTHIM3alKI0 aBTOMOOUIIEH.

CTaHuMu TeXHH4ecKoro oodciay:;kuBanusa apromoomieit (CTOA)

CTOA mnpenocTaBisitoT 000pyI0BaHHbIE MOCTHI, a TaKXkKe YCIyTH MO MpPOJa)Ke 3alacHbIX YacTew,
MaTEpUAIOB U KOMIUIEKTYIOLIHX.

Kpome ToOro, Ha 3THX CTaHIUSAX MOTYT TPEJOCTABIATHCS TEXHUUYECKHWE KOHCYJIbTALUU I10
TEXHUYECKOMY OOCITYy>KHUBaHUIO, PEMOHTY TIOHUHT'Y aBTOMOOMJICH. SIIpoM OpraHu3allMOHHON CTPYKTYPHI
CTOA sBnsercs ee texunueckuid neHtp. Ilpu Boibope CTOA 3aka3dmky 11es1eco00pa3HO YUHUTHIBATh
CIEeYIONIYI0 HH(POPMAIIHIO.

[lo cremenn cnenuanu3aluy MPEANPHUSATHS aBTOCEpPBUCA TMOJPA3AEISAIOTCS Ha KOMIUIEKCHBIE
(YHUBepcallbHBIC), CIICIATN3UpOBaHHbIe 10 BuaaM pabotr u CTOA camooOcityXKuBaHus.

Yuusepcansubie CTOA npenHasHaueHsbl Ui 00CTy>)KUBaHUS HECKOJIBKUX MOjieJieil aBToMoOuIiei, a
CHELUAIN3UPOBAHHBIE — AT OOCITYXKMBAHUS TOJBKO OJHOW KOHKpPETHON Mapku aBromooOmis. [Tpuuem
OHM PA3JIMYAIOTCS MO YPOBHIO CIIEHUANNU3AIMU: OJHU OOCITYHBAIOT TOJIBKO aBTOMOOMIIM MHOCTPAHHOTO
HpPOM3BOJICTBA, APYTrHe — TOJBKO aBTOMOOMJIIM OTEYECTBEHHOI'O MPOM3BOJCTBA M, HAKOHEI, TPEThH
00CITyKUBAIOT aBTOMOOMIIN KaK OTE€UEeCTBEHHBIE, TAaK U UMIIOPTHBHIE.

[lo npou3BOACTBEHHOM MOIIHOCTH (HMCXOAS M3 KOJMYECTBA INPOM3BOACTBEHHBIX IIOCTOB U
yudacTkoB) ropoackue CTOA noapaznensitoTcst Ha Maible (¢ KoJm4ecTBOM padbounx moctoB Jo 10), cpen-
HHE (C KolmMyecTBOM pabouux moctoB oT 11 g0 30), Gonbiue (¢ KOJIUUECTBOM pabOYMX MOCTOB CBBIIIE
30) u KpynHbIE.

Maisie CTOA 3aHATHI, KaK NpaBUIIO, BBITOJHEHUEM TOJBKO MPOPHUIAKTHUECKUX BHJIOB padoT, a
TaK)Ke MOKPAcKOil Ky30Ba M HEKOTOPHIMH CBapouHbIMHM paboTamu. Ha cpeaHux, OONbLIIMX M KPYIMHBIX
CTOA mnpousBoaaTcsi MPaKTHYECKH BCE BHJBI PA0OT MO TEXHUYECKOMY OOCITYKHBAHHUIO U PEMOHTY
aBTOMOOMJIEH, B TOM 4YHCII€ BBIMOIHIETCS TEXHUYECKUH TIOHUHT, OCYULIECTBIISETCS NpoAaka aB-
TOMOOWJIEH, 3amyacTel U akceccyapoB, IPOU3BOIUTCS MPEANPOIAXKHBIM TIOHUHT.

[To KOHKYpPEHTOOOPa3yIOIUM XapaKTEPUCTHKAM PHIHOK aBTOCEPBHUCHBIX YCIYT MOXKHO pa3ieiiuTh
Ha CJIECAYIOLUE TPYIIIBI.

[lepBas rpynna — c¢upmennsle, T. e. aunepckue CTOA, KoTOphle MpPoAaOT M OOCITYKHBAIOT
aBTOMOOWJIM KOHKPETHBIX (UPMPaOOTAIOT HETOCPEACTBEHHO C MPOU3BOJUTENIMH aBTOMOOMIEH. D10 —
ABTOPU30BAaHHBIC CIIEIUAIN3UPOBAHHBIE LEHTPbI, CKIIOHHBbIE K CO3JJaHHI0 COBMECTHBIX MPEINpPUITUN C
y4acTHeM 3apyOexHbIX MapTHEPOB B 00JACTH aBTOCEPBUCA.

Takue CTOA uMEIOT COBpEMEHHOE TEXHOJOTHYEeCKOe 00O0py/I0BaHHE, OpUTHMHAIbHbIE 3allacHbIe
YaCcTH M aKceccyapbl, IIMPOKUII HaOOp YCIyr MO0 KOHKPETHOM MOJEIM aBTOMOOMWJIS, MOJTOTOBJICHHBIC



KaJIpbl C BBICOKUM YPOBHEM KYJIBTYpPbl OOCITYXKHUBaHMS KIHMEHTOB, BHICOKYIO PEMYyTaIMIO, HO U BBICOKHE
LeHbl. MIX MOXKHO paccMaTpuBaTh Kak MOJpa3fesieHus] aBTO3aBOJ0OB, 00eCIIeUYMBAIOLINE TPOU3BOIUTENS
aBTOMOOWJIEH JO0CTOBEpHOM HH(poOpMalMelr O KayecTBe BBITyckaeMoi mpoaykiuu. OIHOBPEMEHHO
¢upmennpie CTOA MoryT wurpatb posib IIEHTPOB IO HPOU3BOJCTBEHHO-TEXHUYECKOMY OOYUYEHHIO
IIEpPCOHAJIA.

Bropyro rpynmy cocraBistoT ObiBiue rocyaapcrBeHabie CTOA, KOTOpbie HMEIOT OOJBIION OMBIT
paboThl B aBTOCEpBHCE, CIELMANBHO CIPOCKTUPOBAHHBIC IOMEIICHUS, BBIFOJHOE PACIOJIOXKECHHUE,
XOpOIIME TPaJMIMH, HO YCTapeBIIHME B3IJIAJbl Ha OTHOLIEHHE K KIMEHTYPE M WHEPLMIO MBILIUICHUS,
3aTPYAHSAIONIYI0 MX MOJHYI0 U 3((EKTUBHYIO aJlalTallii0 K YCIOBUSM COBPEMEHHOTro phlHKa. Ha »THx
CTOA wumeercs xopolee, HO HEpPEAKO ycTapeBiiee oOOpydOoBaHWE, HapaOOTAaHHBIE CBS3U C
HOTPEOUTENSIMH, KOTOPBIE MPHUBBIKIM MOJIB30BATHCS UX YCIyraMH, KakK MPaBHJIO, HEBBICOKHE IICHBI, UM
JIOBEPSIIOT, MOCKOJIBKY OHHM €€ CO CTapblX COBETCKHX BPEMEH IPUBBIKINA NPUIAEPKUBATHCS 3aKOHOB,
UMEIOT HEIUIOXOM MMHJDK, HO HE HAWIy4Ylllee KayeCTBO 3allaCHBIX YacTe M YCIYr C TOYKH 3PECHUS
HOMeHKIaTypbl yeayr 3Td CTOA M0OKHO Ha3BaTh YHUBEPCATbHBIMH.

K Ttperpeil rpymnme oTHOCATCS 4YacTHble BHOBb co3faHHble CTOA, KOTOpble NOSIBWINCH IOCIIE
repexoja K ppIHOYHOM SKOHOMHUKE. B 11€I0M OHM MMEIOT Takue K€ XApaKTepUCTHKH, YTO M BTOpas
rpynmna.

K uerBepToii rpymnme oTHOCATCS aBTOCEPBUCHI, CO3/IaHHBIE HAa MPOU3BOICTBEHHO-TEXHHUUECKOH Oa3e
aBTOTPAHCIIOPTHBIX W WHBIX IPOMBIIUIEHHBIX NPEINPUATHNA. 31€Ch CPaBHUTEIBHO HU3KHI YypOBEHb
TEXHOJIOTMH TEXHMYECKOTO OOCIyKMBaHHsI M PEMOHTAa, HU3Kas KyJbTypa OOCIYXKUBaHUS, HH3Kas
KBaJM(UKaLKs KapoB, HU3Kasl ACTETHKA MPOU3BO/ICTBA, 3aBbIIIEHHAS MPOJOKUTEIEHOCTD BBITTOJHEHHS
paboT M y3Kas crienuain3anus 1o MOIeIbHOMY psly aBTOMOOMIIEH.

K nmAroil rpynme aBTOCEpBHCHBIX MPENNPHUITHH OTHOCATCS TrapaxkHble aBTocepBHUCHL. [lo
XapaKTEPUCTUKAM OHH YCTYHArOT NPEANPHUIATUAM Ja)Ke 4eTBEepTON rpymnmsl. [IoHATHO, 4TO mpeanoyTeHne
cnenyet ornaBate CTOA nepBoii rpymnisl.

[Ipn BrIGOpe CTOA B KayecTBE TIOHEpa 3aKa3uyMKy CJEAyeT YYHUTHIBaTh, 4YTO KadeCTBO
TEXHUYECKUX BO3ACUCTBHUH CYIIIECTBEHHO 3aBHCUT OT TEXHOJOTMUYECKOTO 000PYIOBaHUs, TIPUMEHIEMOTO
Ha cepBucHoM mpennpustuu. Jns coBpemeHHbIX CTOA NpOMBIIUIEHHOCTHIO BBITYCKAeTCS HIMPOKas
HOMEHKJIaTypa TEXHOJIOTHYECKOTr0 00OpYyJIOBaHHUS, Pa3IMYAIOUIETOCs KaK MO KOHCTPYKIMM, TaK U MO
npuHLIMIY AelictBud. JleficTByromuM B cucteme aBToTpancnopra Poccun «TabeneM TeXHOIOTHYECKOTO
00OpyIOBaHUS» M HCHOJB30BAHMS HA CTAHIMAX TEXHUYECKOTO OOCIYyXHBaHUS aBTOMOOHICH
pexkomenayetcst 240 Mopeneil TexHojormueckoro obopymoBanms. Ha kaxmoit coBpemennoit CTOA
YCTAaHOBJICHO OT HECKOJBKMX JECATKOB 1O HECKOJBKHUX COTEH HAaUMEHOBAaHUN  MoJenen
TEXHOJIOTHYECKOTro 000pyA0BaHUs PA3IMYHOTO Ha3HAYEHUSI.



IIpakTnueckas padora Ne 2
Tema 2 IloAroroBKa K TIOHMHIY ABUTraTEJIs
HN3yuyeHue pe3epBOB NOBbIMICHUS MOIIHOCTH ABUTATEJISI

Jis  amanmu3a  paOOTBI  aBTOMOOWJIBHBIX — JBUTATENICH  HCIOJNB3YIOT  pa3sHOOOpa3HbIe WX
XAapPaAKTCPUCTUKU: CKOPOCTHBIC, HArpy304YHBIC, PCEryJISATOPHBIC, PETryJIMPOBOYHBIC U CIICHUAJIBHBIC.
OOBIYHO BCE XapaKTEPUCTUKU IOIY4arOT AKCHEPUMEHTANbHBIM IyTeM. [Ipu IpoOeKTHpoBaHUM HOBOTO
JIBUTATEJSI, @ TAKXKE MIPHU MOBEPOUYHBIX pacyeTax HEKOTOPHIE €r0 XapaKTePUCTUKHU, HAlPUMEP CKOPOCTHAs
U Harpy304Hasi, MOTYT OBITh MOCTPOCHBI PACYETHBIM ITyTEM C HCIIOIH30BAHHEM SMITUPHUECKUX POPMYIL.

Ckopocmnasa xapakmepucmuka TOKa3bIBa€T HM3MEHEHHE MOIIHOCTH, KpPYTSIIEro MOMEHTAa,
pacxoia TOIJIMBA M HEKOTOPBIX JPYTHMX TOKa3aTeleld B 3aBUCMMOCTH OT CKOPOCTH BpAaIleHUS
KOJICHYATOro Bajia ABHUIaTeciIs. B 3aBHCHMOCTH OT IOJIOKESHUS opraHa, ynpaBJIAIOLICTO Honaqeﬁ TOIIJINBA
B IWJIMHJPHI ABUTATEINS, PA3IMYalOT BHEIIHIOK U YaCTUYHYIO CKOPOCTHBIE XapaKTEPUCTUKH.

CkopocTHasi XapakTepUCTUKA, TMOJIyYeHHas MPU TIOJHOM OTKPBITHH JIPOCCEIbHON 3aCIOHKH
(6eH3WHOBBIC JBUTATENIM) WJIM KpailHEM IIOJOKEHHUS PEWKH TOIUIMBHOTO Hacoca (IM3eNh), COOTBET-
CTBYIOIIEM MAaKCUMAJIbHOW MMOJAYe TOIUIMBA, HA3BIBACTCS GHEWIHell CKOPOCHHOU XapaKmepucmuKou
(BCX). JTro0as ckOpoCTHasi XapakTEPUCTHKA, TIOTyUYCHHAs MPU YaCTUYHOM TMOojade TOIUIMBA, HA3bIBACTCS
YACMUYHOU.
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Puc. 2.7. BHelHue CKOPOCTHbBIE XapaKTEPUCTUKH MOPLIHEBBIX ABUraTeIel BHYTPEHHETO CrOpaHusl:
a — 0e3 orpaHUYUTENs YaCTOThI BPAILLIEHUS Baja; 6 — C OTPAaHUYUTEIIEM

OCHOBHBIMU TIOKa3aTENIIMUA BHELITHEN CKOPOCTHOM XapaKTEPUCTHKH SBIISIOTCS:

— MakcuMainbHas 3QQeKTUBHAs MOLUIHOCTb JBUTaTels (MHOTa €€ Ha3bIBAalOT HOMHUHAJIBHON MOIIIHOCTBIO);
— MaKCUMAaJIbHBIN KpyTAIMi MoMeHT Ha Baiy JIBC;

— KPYTALIMI MOMEHT Ha Baly JBUTATENS IIPUA €r0 MaKCUMaJIbHON MOIIIHOCTH;

— 4acTOTa BpallleHHsI Bajia MPH MAaKCUMAaITbHON 2 PEKTUBHON MOIIIHOCTH JIBUTATEIIS;

— MaKcHMaJlbHas YacTOTa BpallleHWs Baja JBUraTens; s KapOIOpaTOpHBIX JBUrarenei Oe3
OTpaHUYMUTENIEH YaCTOTHI BPALlICHUS Balla,

— 4acTOTa BpAlllCHUs Bajla IPU MaKCUMaJIbHOM KPYTAIEM MOMEHTE;

— MUHHMAaJIbHAs 4aCTOTA BPAILLCHUs BaJIa,

[TockonbKy B 3TO# 06J1aCTH MOLITHOCTh CHUXKAETCS, a IOTEPU B JIBUraTelle, MPONOPIHUOHAIBHBIE KBAIPaTy
CKOpOCTH BpAIllEHUS] BaJla, MHTEHCHBHO Bo3pacTaioT. [IpenenbHble CKOPOCTHBIE PEXHUMBI PabOTHI
JIBUTaTeNsl XapaKTEepHbI Ul CIOPTUBHBIX aBTOMOOWJEH. [[si HUX Ii1aBHOE — CKOPOCTh, a MOTOpeCypc
JIBUTATEJIs HE SIBJISIETCS TJIABHBIM KPUTEPUEM DKCILTyaTal[|H.

C nenbro OrpaHMYEHHs MEXAaHWYECKHUX IOTEPh, YBEIWYECHMs MOTOpECypca IBUTATelsl M CHIKCHHS
pacxoia TOIUIMBA IPAaKTHMYECKH HAa BCEX TUIAX JABMraTesied (3a MCKIIOUEHHEM [BUIATEJIEH JIETKOBBIX
aBTOMOOWJIEH) YCTaHABIMBAIOTCSA aBTOMATUYECKHE YCTPOWCTBA, OIPAaHMYMBAIOIIME YACTOTY BpalllCHHS
Baja pasyMHbIMM mnpenenaMud. OrpaHUYMTENb BKJIIOYAETCS HA TOM YacTH BHEUIHEM CKOPOCTHOM
XapaKTepUCTUKH, TJE€ MOIIHOCTh JBUTaTeNsi INPAKTHUYECKH HE BO3pACTaeT, T. €. BONM3M TOUKH
sKkcTpeMyMa. IIpuHyauTenbHOe OrpaHUYEHNEe YacTOThI BPAILCHKs Bajla IIPU 4acTOTE IPUMEHSETCS Yalle
BCET0 Ha JBHUraTesX IPy30BBIX aBTOMOOWIIEH M aBTOOYCOB YaCTHOCTH, MpakTuka moaupuxanuu JIBC
MIOKa3bIBAET, YTO JajibHelIIee (OPpCUPOBAHNE COBPEMEHHBIX aBTOMOOMIIBHBIX JBUTATeNeii BHYTPEHHETO



CrOpaHHs IIyTE€M YBEJIMUYEHHUS 4YacCTOThl BpAlllEHUS KOJEHYATOro Baja SIBJISETCS MaJONEpPCIEKTHUBHBIM.
OcHoBanus st Takoro BeiBoja cienytomue. CoBpemenubsie JIBC yxke W Tak HMMEIOT IOCTATOYHO
BBICOKME CKOPOCTH BpallleHWs KojeH4aroro Baya. [Ipm nmanmpHeWmeM BO3pacTaHWH IPOTPECCUBHO
BO3pacTyT a3po/IMHaMUYeCKHe (HAaCOCHbIE) MOTEPU BO BIIyCKHOM U BBIITYCKHOM TpakTax (KOJUIEKTOPAaXx), a
TaK)Ke MOTEpPH HA TPEHHE B MOAIIMIHUKAX M B COMPSDKEHUSAX MOPIIHEH € IWIMHIPOBBIMHU THIIb3aMHU.
CrencTBrEM 3TOrO CTAHET CHUKEHUE MEXAHWYECKOIO YXYAIIEHNs S)KOHOMUYHOCTH U CHM)KEHHE pecypca
nurarens. [loatomy 3ToT crocob ¢opcupoBaHus ABUTATENs] HAXOAUT IPUMEHEHHE JIMIIb Ha IBUTATEINsAX
CHOPTUBHBIX aBTOMOOWJIEH AJIsl YCTAHOBJIEHHSI PEKOPJOB CKOPOCTH. J[ONTrOBEUYHOCTH ABUTATENSI B 3TOM
Clly4ae He SIBJISIETCS] IPUOPUTETHBIM (aKTOPOM.

VYBennueHue xoja MOpIIHS TpeOyeT M3MEHEHHMs KOHCTPYKLHUH KoyieHdyaToro Baya. Hyken nm6o
HOBBIM KOJIEHYATHIM BaJl C YBEJIMUYEHHBIM KPUBOILIUIIOM, JTMO0 HEOOXOJMMO 3KCIIEHTPHUUYHOE 00TaulBaHNE
IIATYHHBIX HIEEK C OJHOBPEMEHHBIM YMEHBIICHHEM UX JUaMeTpa. DTO MOBJIEYeT 3a co00i M3MEeHeHue
KOHCTPYKLIMU HIKHEH TOJIOBKM LIATyHA. OKa3bIBaeT OoJblliee BIMSHHWE HA U3MEHEHHE MOIIHOCTH, YeEM
xoj nopmHs. [lpuHUMas BO BHMMaHHE, YTO MHOTHME aBTOMOOWJIbHBIC JIBUTATENHM HMEIOT pe3epB JUIs
yBEJIMYEHHUS] AMaMeTpa NOpIIHS Oe3 M3MEHEHHs BHEHIHMX Tra0apuToB OJOKa MHUJIMHAPOB, HMeEeTcs
BO3MO>KHOCTb PACTOUYUTH TMJIb3bl IWIMHAPOB M0/ MOPIIHU YBEIUYEHHOTO pa3Mepa.

VYBenuueHue o0ILero JUTpa)ka JBUraTels MyTeM YBEIMYEHHUs KOJMYEeCTBAa IMJIMHIPOB I MOTJIO
Obl CYIIECTBEHHO YBEIMYUTHh €ro MomHocTh (B 1,5-2,0 pasza). OgHako yBelIWYEHHE KOJIMYECTBA
UWIMHIPOB HEN30€XKHO CBA3aHO C pPOCTOM TabapuTOB JBHraTesis. JTO HE BCerjaa IlenecooOpasHo,
MIOCKOJIbKY TpeOyeT yBeTU4eHHUs pa3MepOB MOTOPHOT'O OTCEKa U, CJII0BATEIbHO, BCETO aBTOMOOMIIS.

Hakoner, moBpICUTh MOITHOCTh JIBUTaTENs MOXKHO 3a CUET YBEIMUEHUs cpeaHero 3¢(eKTHBHOTO
nasienus B nunuHape JIABC. B cBoro ouepenp nocieqHee NponopuuoHalIbHO CPEIHEMY HH-AUKATOPHOMY
JnaBieHuro 1 MexannueckoMy KIIJ[ nurarens: nwm.

Takum o00pazoMm, NPOCMATPUBAIOTCS JIBa CIOCO0a YBEIMYEHHS CpeaHero 3((eKTuBHOTO
JABJICHUS: CHW)KEHHE a’pPOJMHAMMYECKOTO CONPOTUBIICHUS BIIYyCKHOM CHCTEMBI M HaJdyB, T. €.
NOBBILIEHWE [JaBJICHMS BO3JyXa Ha BXOJE BO BIYCKHYIO CHCTEMY C IIOMOIIBIO CIEUAIBHOTO
TypOoHarHerarens. Henb3s Takke 3a0bIBaTh U 00 M3MEHEHUH TUIOTHOCTH BO3JyXa p MPU U3MEHEHUU €ro
TEMIIEPATYPHI,

KOHTpOJ’[LHBIe BOIIPOCHI U 3a1aHUA

1.B yem 3akioyaroTcsi 0COOEHHOCTH padouero Impoiiecca MOPUIHEBOrO JIBUraTelNsi BHYTPEHHETO
cropanus?

2.Kak knaccu(uuupyroTcs JBUraTeId BHYTPEHHETO CrOpaHus?

3.Uto Takoe TAKTHOCTh TIOPIIIHEBOTO JBUTATENI BHYTPEHHETO CropaHuss u  ¢asbl
razopacrnpeeyneHus?

4.Kak oHM BIUSIOT Ha MOIITHOCTH JABUTraTela?



IIpakTnueckas padora Ne 3
Tema 3 Mogupukanus 1BUraTesis
1. TIOHUHT BBITYCKHOM CHCTEMBI

1. O3HaKOMJIEHHE C HAIIPABJICHUSMHU TIOHUHIA BBIITYCKHOW CUCTEMBI

Cuctema BbIIycKa OTPa0OTAaBIIMX Ta30B COACPIKUT CIEAYIOUIME KOHCTPYKTHUBHBIE 3JIEMEHTHI:
BBIMTYCKHON KOJIJIEKTOP, BBIXJIOMHYIO TpyOy (WJIM HECKONBKO) M TiaymuTens (puc. 1), mepea KOTOPHIM
MOYET OBbIThb BCTPOEH KAaTAIUTHUYECKUH HEHTpann3aTop OTpabOTaBIIMX Tra3oB, NMPEIHA3HAYEHHBIA IS
CHUKEHUS UX TOKCUYHOCTH.

Puc. 1. Cxema riymmurenst oTpabOTaBIINX Ta30B:
1 — ocHOBHOW raymuTens; 2, 3, 7, 8§ — TpyObl; 4, 6 — Ieperopoiku; 5 — JOTOJIHUTENbHBIN
CIYLIUTENb (PE30HATOD)

3.4.1. IlpoTruBoaaBJieHne

JIro0oi1 ABUTATENb MTOKEH OCBOOOXKIATHCS OT MPOAYKTOB CropaHus padboueit cMecu. OH TOJDKEH
BBITOJIKHYTh U3 ce0s oTpaboTaBIIMe Ta3bl IMOCJIE TOrO, KaK OHM B HWJIMHIPE COBEPIIWIHA TOJC3HYIO
paboty pacmmpenus. Jljisg 3ToW Meau IpeaHa3HaYeHa BBITYCKHAsS CHCTEMa, KOTOpas JOJDKHA OBICTPO
YJIaJII/ITI) O9TU Ta3bl. BCHKOC COHpOTI/IBJ'IeHI/Ie HOTOKy BBIXJIOITHBIX T'a30B CHMXXACT 3(1)(i)eKTI/IBHOCTB pa6OTBI
nBurareis. Ecou rae-To B BBINYCKHOM CHCTEME BO3HHMKIIO MECTHOE CONMPOTHBIICHHE, BOJHA JaBJICHUS
ra30B MOXKET OTPA3UTHCS OT 3TOTO COMPOTHBIICHUS Ha3ajd, 3aTPYAHSS 3aBEPIICHHUE YETHIPEXTAKTHOTO
pabouero nukia JBUraTens. Takoe SBJICHUE HA3BIBACTCS HPOMUBOOAGTEHUEM BBITYCKHOW CUCTEMBI.
[TpotuBoMaBiIcHUE eCTh B JII00OOW cucreMe. Jlake mpsiMas TUiajgkas TpyOa OKas3bIBAeT CONPOTHUBIICHUE
MOTOKY rasa.

N30aBnenne pABurarenss OT OSTOW TMPOOIEMBbI SIBISIETCS OCHOBHOW 3amadyeil pa3pabOTYMKOB
BbICOKOA((DEKTUBHBIX BBIMTYCKHBIX CUCTEM. [Ipu 3TOM OHU BBIHYKJEHBI MCKaTh OTBETHI Ha LENbIN OyKeT
B3aMMOCBSI3aHHBIX BOMPOCOB: YMEHBIIICHHE IIyMa MPHU BBIMTYCKe OTPabOTAaBIIMX Ta30B JO YPOBHs, HE
HpeBBIHIaIOH_IeFO YCTaHOBJ'IeHHI)IX CaHI/ITapHI)IX HOpM, CHMXXCHHUEC KOJIMYCCTBA TOKCUYHBIX KOMIIOHCHTOB
B 0TpabOTaBMIMX Ta3aX 1O 3HAUEHUH, HE MPEBBIMIAIONINX MPEACTbHO TOMYCTHUMBIX KOHIICHTPAIIHIA,
06ecnequI/Ie MHUHHUMAJIBHBIX HOTepB 9Hepr1/m OTpa6OTaBH_II/IX Tra30B Ha IyTHn oT BI)IHYCKHI)IX KJIAITAaHOB 0
OKpYKaroIIel CpeJbl; XOPOIIyI OYHCTKY W MPOJIYBKY LUIUHAPOB JIBUTATENs. BmecTe ¢ TeM cuctema
BBIHYCKa J0JKHA UMETh OTHOCHUTEJIBHO HpOCTYIO KOHCTPYKI_[I/IIO; 6I)ITB TCXHOHOFHqHOﬁ B U3IrOTOBJICHUU U
IPU TEXHUYECKOM OOCITYy)KHBaHUH;, UMETh HEOOIBIIYI0 METAJTUIOEMKOCTh M MPUEMIIEMYIO CTOUMOCTb.

JIro60# aBTOMOOMIIb JJOJKEH UMETh BBIITYCKHYIO CUCTEMY, KOTOPAasi CHUKAET LIYyM JI0 PUEMIIEMOTO
ypoBHs. OpnHako m000€ MepompusTHe, CHUXKAIOIIee IIyM, CO3JaeT MpoTuBoAaBieHue. llosTomy
YMGHI)HIGHI/IG HIYMa 158 YBG.]'H/I‘—IGHI/IG MOIITHOCTHU JABHUTATCIIsA BCEraa Tpe6y10T B3aUMOUCKIHOYAIOIINX
KOHCTPYKTUBHBIX pelieHuil. Bcs TpymHOCTh KOHCTPYHMPOBaHUS BBICOKOI(D(PEKTHUBHON BBITYCKHON
CUCTEMBI 3aKITF0YaeTCs B IIOMCKE KOMITPOMHCCA.

Hampumep, mym auraTtesiss MOKHO CBECTH K MUHHUMYMY, YCTaHaBIIMBas Ha BBIXJIONHON TpyOe He
ONIMH, a Heckonbko TaymmuTeneid. lllym wucuesHeTr, HO MPOTHUBOJABICHHE, KOTOPOE CO3MAAYyT O3THU
DIYIIUTENH, BOOOIE HE JacT ABUTATeN0 padorath. M HA000pOT — ecny ynamuTh BCE TIYHIUTENH U
JIpyTrre MEeCTHbIE COTIPOTUBIICHUS
B BBIITYCKHOM CHCTEME JIBUTATENS, €r0 MOIIHOCTh 3aMETHO MOBBICUTCS, HO IIYM 3HAYMTEIBHO YCHITUTCS.
FHYHII/ITCJIB OTHHUMACT Yy ABUT aTcJIs 3Ha‘-II/IT€JIBHYIO JOJIFO MOIITHOCTH.

Ho naxxe ecnu yaaneHsl BCe MBICIUMBIE COMPOTHUBIICHHUS MIOTOKY BBIXJIOMHBIX Ta30B, BO3MOXHOCTH
TTOBBIIMICHUS MOITHOCTH HE CO-BCEM HCYepraHbl. MOXHO HCIOJB30BaTh €II¢ OJHO CBOMCTBO T'a30BOTO



MOTOKA, KOTOPOE TMO3BOJHUT YIYYIIUTh OYHCTKY IMJIMHAPOB OT OTPabOTAaBIIMX Tra3oB. DTO CBOWCTBO
CBSI3aHO C MHEPLUHMOHHOCTBIO Ta30BOro MoToka. [[paBUIBbHO CKOHCTpYHpOBaHHAas BBIITYCKHasi CHUC-TEMa
MOJKET HE MPOCTO MO3BOJATH OTPAOOTABIINM ra3aM BBIXOJUTH HAPYXKYy U3 IMIMHAPOB JIBUTATElNs, OHA
MOXET WX oTcacbiBath! JlJis 3TOro B MHOTOIWJIWHIPOBOM JIBUTATElIE€ HEOOXOIUMO YCTAaHOBUTH
COOTBETCTBYIOIIYI0 KOHCTPYKIIMIO U3 TPyO HEOOXOAMMOW ATUHBI ¥ KOHPUTYPALUU U PACIIONOKHUTH €€
TaK, 4TOOBI MOKHO OBLJIO HCTIOIB30BATh IMOCIIEA0BATEIBHOCTD BBIXJIOMTHBIX UMITYJIHCOB.

PaccMoTpuM neiicTBHE HMHEPLMOHHOCTH Ta30BOTO MOTOKAa Ha IMPUMEPE YETHIPEXLMIMHAPOBOTO

JIBUTATEJS, UMEIOIIETO TOPSIIOK PabOThl MUAMHAPOB 1-3-4-2. Ecnu BBIMYCKHOM KOJUIEKTOP YCTPOCH Tak,
410 TpyOa, IO KOTOPOU IBHMKETCS a3 U3 MEPBOTO HUIUHIIPA,
B HY’)KHOM MECTE COCMHSIETCS ¢ TPyOOU, CBA3aHHOW C YETBEPTHIM IMUIMHIIPOM, TO Ta3 U3 MEPBOMl TPYOHI,
JBUTAsICh MUMO KOHIIA TPYOBbI YETBEPTOrO IMIMHPA, YXOIUT IO MHEPIIUH JAJIbIIEe, HO CO3/1aeT 3a COOOM
pa3pexkeHue, 3a C4eT KOTOpOTo BbICachIBaeTCsl Ta3 M3 4deTrBepToro uuiauHzapa. OtpaboraBuinii ras
MOKHU/IaeT YeTBEPTHIN IWIMHID ObICTpEE.

[Ipr KOHCTpYyHpPOBAHUU BBIITYCKHOTO KOJUIEKTOpPA C HMCIOJIB30BAHUEM ATOTO MPUHLMMA KaXKIbIA
IWIMHAP OyJeT MoMoraTh CIEAYIOUIeMY IMIIMHAPY OCBOOOXKIAThCS OT OTPabOTaBIIMX ra3oB. Takoi
MPOLECC HA3BIBACTCS UHEPUUOHHOU NPOOYEKOIL.

BrinyckHbIe KOJIJIEKTOPHI ABUraTe/1eil, He HMEIHX CHCTeMbl TYPOOHAIyBa

BaxuHelmuM KOMIIOHEHTOM BbINYCKHOW cucTeMbl JIBC TOBBINIEHHOM MOIIHOCTH SIBJISIETCSA
TIOHUHTOBBIH TpyOYaThlii KOJUIEKTOp, 3aMEHSIOIIMI CTaHIAPTHBIM JIUTOW BBIMYCKHOM KOJUIEKTOP.
Heo0xoauMocTh 3aMeHbI CEPUMHOTO KOJUIEKTOpa 00yCIIOBJIEHA TEM, YTO NMPH MOAU(DUKALMY JBUTATEN,
HaIpaBJIEHHONW Ha MOBBIIIEHUE €r0 MOIIHOCTH, BO3pACTAaeT IOTOK BBIXJIONHBIX I'a30B, U CONPOTHUBIIEHUE
BBI-IIyCKHOT'O TPAaKTa 3HAYUTEIIBHO YBEJIMYUBAECTCS. B Cilydae yCTaHOBKM CHCTEMBI HaalyBa IBUTATENS
3aMeHa BBIITYCKHOT'O KOJUIEKTOpA ABISETCS 0053aTEIIbHOM.

KonkperHast BenuunmHa J00aBKM MOIIHOCTH, KOTOPOW MOXHO JOCTHYb 3aMEHOW KOJUIEKTOpa,
3aBUCHUT OT UCXOJJHOM KOHCTPYKIIMU BBITYCKHOM cucTeMbl. Eciu crangapTHas BhIITyCKHas CUCTEMa UMEET
JUTOM KOJJIEKTOP C IMIEPOXOBATON MPOTOYHOW YaCThIO M KPYTHIMH M3rHOaMH, BCTABKH M3 HM30THYTHIX
ro()prpOBaHHBIX TPYO, TO OHA 00JIaAAaET OUYEHBb OOJBIINM CONPOTHBICHHUEM. Ee 3aMeHa Ha TFOHHMHTOBBIH
KOJUJIEKTOp MOKeT 100aBuTh 35 1. ¢. (2,2-3,6 kBT).

KoHcTpyKkuus KOIEKTOpa He MOAYMHAETCS CTPOroi Hayke, €€ Yalle BCero MmoAOuparoT METOJ0M
npo6 u ommOoK. OCHOBHAsI HUJEsI COCTOUT B TOM, YTOOBI MOJOOpPATh pallMOHATBHBIC JAUAMETP U JUIUHY
TpyO, a TakKe KaueCTBEHHO COEAMHMTh MX B HYKHBIX MecTax. Xopollas BBITyCKHas CUCTeMa JOJDKHA
UMETh MUHUMAJIbHOE KOJIMYECTBO M3rHO0B TpyO. Y CTaHOBKA HOBOI'O KOJJIEKTOPA HE BBI3BIBAET MIPOOIIEM.
BOABIIMHCTBO TIOHMHIOBBIX KOJUIEKTOPOB UMEIOT T€ )K€ NPUCOEINHUTENBHBIE PA3MEPBl, UTO U IITATHBIE
KOJUIeKTOpBl. Mcnosb3yrorcss Te ke geranmum  KperieHus. Ha  Mopemsx ¢ KaTaIMTHYECKUM
HEUTPAIM3aTOPOM MOTYT Pa3IN4aThCs JIMIIb MECTA PACIOJIOKEHUS KUCIOPOAHBIX JaTYUKOB.

XKenarenbHo, YTOOBI HA HOBOM KOJUIEKTOpPE OBLIM TOJICTBIE (PJIAHIIBI, TOT/IA OHM HE MOKOPOOSTCS U
He noTeKyT. Ecnu TpyObl TOJICTOCTEHHBIE, TO OHU HE CKOPO MPOPKABEIOT, 1a U 3BYK OT HUX JIyYlle,
9YeM OT TOHKOCTEHHBIX. He Oyner numHuM o0paTuTh BHUMAaHHE Ha PE3yJIbTaT MPOKIAJKU BBIXJIOMHBIX
Tpy® mOJ THHIIEM aBTOMOOWIS. Beap HYXHO NMpH 3TOM ele U 00ECHeUUTh TOCTATOUYHBIN JOPOKHBIN
IIPOCBET, YTO MPHU €3/1€ 110 POCCUHCKUM JA0POTraM O4YE€Hb BaXKHO.

Ecnmu ynaercs coxpaHWThb CTaHAAPTHBIM JTOPOKHBIM MPOCBET, TO MPHUTOJUTCS TIOHUHTOBBII
KOJUIEKTOP J10001 KOHCTPYKUMHU. TIOHMHTOBBIE BBITYCKHBIE KOJUIEKTOPBI TaKKe UMEIOT Pa3HOOOpPa3HBIH
BHEIIHUHA BHUJ U CTOUMOCTb. EcTh BbIOOp naxke B mpejenax OJHOW TOH ke KOHCTpyKuuu. Hammenee
JIOPOTHUM SIBJISICTCSI KOJUIEKTOP M3 TJIaJIKUX CTAIbHBIX TPYO, KOTOPBHIE MOKHO CAMOCTOSITEIbHO MOKPACHUTh
B 1000 1BeT. 3aTeM IO Mepe HapacTaHUs CTOMMOCTH HAYT KOJUIEKTOPHI 3aBOJICKOM OKpacKH,
KOJUIEKTOPBI ¢ BBICOKOTEMIIEPATYPHBIM MOKPBITHEM M KOJUIEKTOPBI U3 HeprkaBerolen cranu. [locnennue
o0janaoT HamOOJbIIEH JOJTOBEYHOCTHIO, a TOJUPOBAaHHAS HEp)KaBelolllas CTallb €lle M KpacuBa.
WHor1a MOYXKHO BCTPETUTD BBIITYCKHBIE KOJJIEKTOPHI JaXKe C XPOMHUPOBAHHON MTOBEPXHOCTHIO.

Ha roHouHbIX aBTOMOOWJISIX BBIXJIONHAS CUCTEMa BBINOJHAETCA U3 TPyO OJMHAKOBOW JIJIMHBI,
HOTOMY YTO JUIsl BBICOKMX OOOpPOTOB BaJla JABUraTessl TOJIBKO OHU U ToAsTcs. Ha HEKOTOPBIX CIIOPTHUBHBIX
MOJIETISIX TPYOUaThlil KOJUIEKTOP SIBJISETCS OCHOBHBIM U €AMHCTBEHHBIM OOOPYJIOBaHHEM BbITYCKHOU
CUCTEMBI.

BI:.I]'[yCKHbIe KOJIJICKTOPBbI JABHMIarTejeu ¢ TypﬁOHa)IlIyBOM



.Hy‘-H_HI/IM THUIIOM KOJUICKTOpA IJId ABUTATCIIA C Typ6OHaIIILYBOM SIBIISICTCSl JTUTOM KOJUICKTOP, XOTHA
OH U HE BBITJISIIUT TaK XK€ KPACUBO, KaK KOHCTPYKIIMS U3 KPYTJIBIX MOJMPOBAHHBIX TPYyO. 3aTO OH 00naga-
eT OoJiee 3HAUUTEITHLHBIM TEPMUYECKUM COMPOTUBICHUEM U CIIOCOOCH yAep:KaTh OOJbIIIE TEIUia BHYTPH,
yMEHbIIasi HArpeB MOCTYNAIOLIEro BO BIIYyCKHOM TpakT Bo3ayxa. KpoMe Toro, oH Jiydille BbIIEPKUBAET
IUKJIbl HAarpeBa M OXJAXKICHHS W TPHU 3TOM HE TPECKaeTcs, KaK KOJUIEKTOp, CBapeHHBbIM U3 Tpyo.
KenarenbHO MOMONMHUTENHHO U30JIMPOBATH KOJUIEKTOP C MOMOIIBIO0 BEICOKOTEMIIEPATYPHOTO MOKPBITHS.
OupMbI, TPOU3BOASIINE TEIUIOU30JIALMOHHBIC TOKPBITHUS, MTPEJIaraloT MaTepHaibl HA OCHOBE KEPaMHKH,
KOTOpPBIE BBIAEPKUBAIOT TeMiieparypy a0 1100 °C.

MOXHO CBapuTh BBIXJIONMHBIE TATPyOKH W3 TPyO OAMHAKOBOW MAJIUHBI, YTO MPAKTUKyeTCs Ha
TOHOYHBIX aBTOMO6I/IJ'I$[X, Ha KOTOPBIX YCTAHOBJICHBI ABUIaTCIN C Typ6OHa)1ILYBOM. DTO IIOMOXKET
COKOHOMUTH HECKOJIbKO JIOIIAJAUHBIX cuj. HO cBapHbIE BBIMYCKHBIE KOJJIEKTOPHI U3 TPYO MMEET CMBICT
ACJIaTh TOJIBKO B TE€X ClIy4dasaX, Korjga CymeCTBYCT HCO6XO}II/IMOCTB BbIpaBHHUBAaHUA MPOTAKCHHOCTHU I'a30-
BbIX MOTOKOB MJIM KOTJa HET MOJIXOIALIUX JIMTHIX KOJUIEKTOPOB. XOPOIIME KOJUJIEKTOPbl TaKOro THUIA
CTOAT JOBOJIBHO JOPOTO. Takue KOJUICKTOPBI JOJI’KHBI OBLITH CACJIaHbl U3 )K&pOHpOLIHOI\/’I CTaJIn, NHA4Y€ OHU
HE BbLAEpPXKAT JACHCTBYIONIMX TEIJIOBBIX HArpy30K. A CBapHbIE IIBbl B KOJUIEKTOPE TOPMO3SIT I'a30BBIi
MOTOK.

I'ymurenu ¥ KaTaJIUTHYECKHI HeHTPaIu3aTop

To, 4TO HaXOOUTCS 3a KOJUIEKTOPOM, TOXE OKAa3bIBAET CYILIECTBEHHOE BIIMSHHUE HAa MOIIHOCTh
nsurarens. [locne Bbixoga oTpaOOTABIIKMX Ta30B U3 BBITYCKHOIO KOJUIEKTOpPA OHHU JOJDKHBI IPEOJI0JIETh
ellle HEeCKOJIbKO Mperpan. Y aBTOMOOWIIS, UMEIOIIETro JBUraTellb TYpOOHaIIyBOM, cpa3y 3a KOJUIEKTOPOM
yCTaHOBJEH TypOokommnpeccop. Ho o HeM norosopum nosxe.

VY nBurarens 6e3 HaAayBa MEPBBHIM Ha CBOEM ITyTH Ta3bl BCTPETAT KAaTATUTHUECKU HEUTpaIN3aTop,
OOBIYHO NPUKPEIUISIEMbI MPUEMHON TpyOe BBIMYCKHON cucTeMbl. Jljii OOJBIIMHCTBA COBPEMEHHBIX
aBTOMOOWJIEH KaTaIUTUUYECKUN HEHTPAINU3aTOp — 3TO OCHOBHOM 3JIEMEHT BBITYCKHOW CHCTEMBI, T. K. 0e3
CUCTEMbl HEHTpanu3aly BpPEIHBIX BBIOPOCOB aBTOMOOMJIbL HE JIOMYCKAEeTCAd K OKCIUTyaTaluu.
Karanutuueckuii HEUTpanu3aTop CIY>KUT A7l YMEHBIICHHUS TOKCUYHBIX KOMIIOHEHTOB B OTPa0OTaBIIUX
razax. Croenuduka COBpEeMEHHBIX  KATaIUTHUYECKUX  HEHTPaJu3aTOpOB,  BBIMYCKAEMBIX  IpO-
MBIIIEHHOCTBIO, COCTOMT B TOM, 4YTO 3(()EKTUBHYIO HEUTPaIM3aIMI0O TOKCHYHBIX KOMIIOHEHTOB OHH
OCYIIECTBIISIOT JIUIIL MPU 3HaUYeHUH Kod(dduimenta m3oObiTka Bozayxa o = 0,994 + 0,003, T. e. mnpu
00oramieHHoi TOIUIMBOBO3AYIIHONW paboueil cmecu (o < 1). HawiIydmas TOIUIMBHAS SKOHOMUYHOCTH
JIBUTATEJIS] IMEET MECTO MpH paboTe Ha 0OCTHEHHBIX CMECAX TpU KodpduIrenTe n3opiTka Bo3ayxa o = 1,05—
1,15. C uenpto omnpeneneHus KOJIMUECTBA KUCIOPOa, COIEPIKAIIErocst B 0TpabOTaBIIMX T'a3ax, ¥ BO3MOXKHOM
KOPPEKLIMU COCTaBa TOIUIMBOBO3LYIITHOM cMecH, 00ecreunBaromero 3(h(heKTUBHY0 padoTy KaTalu-THYECKOTO
HEHTpanu3aTopa, B BBITYCKHOM TPAKTE yCTaHABIMBACTCS JAATYMK OOpPaTHOM CBSI3M, TaK Ha3bIBAEMBIN J1AMO0a-
3010 (KUCIIOPOHBIN NaTunK). Ha HEKOTOPHIX aBTOMOOMIIAX (HAarmpuMep, Ha SIMIOHCKUX aBTOMOOWISIX (HPMBI
Toyota) pa3menaroT qake Ba TaKUX AaTYMKA: OJWH — HAa BXOJIC B KaTAJIMTUYECKUN HEUTPaIU3aTop, a Ipyroi
— Ha BBIXOJI€ M3 HEro. JTO MO3BOJISET OJOKY 3JEKTPOHHOIrO ympaBieHus paboroil nsurarens (B2Y), t. e.
O0pPTOBOMY KOMIIBIOTEPY, OLIEHUBATH 3()(HEKTUBHOCTH paOOTHI KATATMTUYECKOTO HEHTpaIn3aTopa.

KoHcTpykiinu coBpeMeHHBIX HEUTPaAIN3aTOpPOB UMEIOT CPAaBHUTEIHHO HEOONBIIOE COMPOTHBICHUE
ra3oBOMY IIOTOKY. 3aME€Ha MX MPOUCXOJUT OOBIYHO MO MPUYMHE MPEKIOHHOIO BO3pacTa, HO MHOI A U U3
acTeTHYeCKuX cooOpakeHuit. Ho mocne ¢dopcupoBanus ABurarens, OCOOEHHO C HCIOJIb30BaHUEM
Ha/JlyBa, HeHTpanu3aTop LenecooOpa3HO BCE K€ 3aMEHUTh Ha APYroi, COOTBETCTBYIOIIMN peaslbHOM
MOIIIHOCTH JABUTATeNsA. PBIHOK mpeanaraeT pasHooOpa3Hble KOHCTPYKIIMU HEHTPaTU3aTOPOB Ui IBUTATENICH
MOBBIIEHHOW MOIIHOCTU. HeWTpanmu3aTopsl BBIIOIHAIOT B KOPITyCax W3 HEPIKABEIOWIEW CTalM, KOTOPHIE U
JIOJITOBEYHBI, M KpacuBbl. [lo pa3mMepaM HOBBI TIOHWHTOBBIM HEUTPAIU3aTOp JODKEH OBITH OOJBINE, YeM
mratHelid. Bo Besikom ciyuae, ero BXoJHAas M BBIXOJHAs TPYObl TOJKHBI ObITH OOJIBIIET0 JUaMETpa, YeM
npexJe. BeimyckHas TpyOa nocne HelTpanu3aTopa JOKHA COOTBETCTBOBATh paboueMy 00beMy ABUraTess U
YPOBHIO €ro MOAN(DUKAIIH.

B npouecce skcrmmyaranMu aBTOMOOMIIS HEOOXOIMMO BHHMMATENBHO CIEIUTh 338 TEXHUYECKUM
COCTOSIHHEM HeHTpanu3atopa, KOTOPHIH CIIOCOOCH 3aCOPUTHCSA. 3HAUYMUTENHHO 3aCOPEHHBIN HEHUTpaIu3aTop
CYIIECTBEHHO YBEJIMYMBACT CONPOTUBICHHE IIOTOKY BBIXJIOMHBIX Ta30B M MOXET MPAKTHYECKHU
3aKynopuTh JBUrareiab. OCHOBHBIMU NPUYMHAMM 3aCOpPEHUS HEHTpanu3aTopa SIBISIIOTCS: NPUMEHEHUE



HEKAaYeCTBEHHOT0 O€H3MHa WM J00aBOK K HEMY; M3HOC MIATYHHO-TIOPIITHEBOW TPYIIbI JBUTATENS:
MOPIITHEBBIE KOJIbIIA TIPOIMTYCKAIOT CIIUIITKOM MHOTO Maclia, M U3 BBIXJIOMTHOW TPYOBI UAET YSPHBIH JTBIM.

BONBIIMHCTBO TIOHMHIOBBIX BBIMYCKHBIX CHCTEM, IIPEUIAraéMbIX pPBIHKOM, HMEIOT BCE T€
3JIEMEHTHI, KOTOpPBIE HYXKHO PACIOJIOKUTh 32 HEUTPAIU3aTOpOM: TPYOBl U HEOOXOAMMOE KOIUYECTBO
riymurenei. CucreMa MOKeT IpoAaBaThCsl pa300paHHON Ha YacTH Ui 00JIErYeHus YIaKOBKH, IOCTaBKU
U YCTaHOBKU. Ee cienyeT NpucoeJMHUTh K 33 JHEMY KOHILy HEHTpanu3aTopa.

CraHapTHBIN TIIYHIMTENb COJIEPKUT MHOXKECTBO MEPErOPOJIOK, KOTOPBIE YBEIMYMUBAKOT IYyTh IS
BBIXJIOITHBIX Ta30B. DTUM CIIOCOOOM TIIYIIMTCS ITYM, CO3/IaBa€MbIi Ta3aMu MPH BBIXOJIE U3 IWJIHHIPOB.
OnHako 3TO K€ CO3[1a€T NOBBIIIEHHBIE CONPOTHUBIICHHS Fa30BOMY MOTOKY, YTO OTHHUMAET y JBUTATEINs
HEMAIYI0 4YacTh €ro 3(QQPeKTUBHON MOIIHOCTH. KilacCMYeCKHil TIOHMHTOBBIA TIYIIUTENIb COJEPKUT
KaMepy C OpSMOTOYHBIM NEepPOPHUPOBAHHBIM CEPACUYHUKOM, KOTOPBIM OKPYKEH CTEKJIOBOJIOKOHHBIM
3BYKOMOTJIOMIAIOIIMM MaTepuaioM. Eciau 1OpOXKHBIH MPOCBET aBTOMOOWIJISA TOCIEe MOAU(DUKAIIUH
CHUCTEMBI BBIITYCKA OKAa3aJICA MEHBIIE CTAHIAPTHOTO, TO UMEET CMBIC]I YCTAHOBUTH IIYLIUTENb OBAaJIbHON
¢dopmbl BMecTo Kpyrioro. [Ipu ropu30HTaIbHOM PacONIOKEHUU OOJIBIION OCH OBajla TAKOM TIIYIIUTENh
HEMHOT'O ITPUIIOTHUMETCSI HaJl IOBEPXHOCTHIO JOPOTH.

3aMeHa BBIITYCKHOM CHCTEMBI — CaMblii BepHbIM MyTh MoBbimieHUss mommHocth [IBC. [IBurarens
OYEHb YYTKO pearupyeT Ha U3MEHEHHE CONPOTUBIIEHUS B BBIMYCKHOW cucteme. He cnmydaiiHO mnpu
xanobax kaueHta CTOA Ha majieHre MOIITHOCTH JIBUTATEINs TMarHOCTHKA HAYMHAETCS B TIEPBYIO 0UYepelb
C BU3YaJIbHOU MPOBEPKH TEXHUYECKOT'O COCTOSIHUS BBIXJIOMHOW TPYyOBI. JIt00as BMSITHHA HA HEW CHIKAET
MOIIIHOCTh JIBUTaTelis, a 3HAa4yuTeNdbHas ee Aeopmaiusi MOXKET CBECTH K MHUHHUMYMY pE3YJIbTaTbl
UJICATLHOTO TEXHUYECKOTO OOCITY)KMBAaHWUS WJIM TIOHWUHTa JABHUratens. lIpuMepoM MOXKET CIyKUTh
U3BECTHAsE MHOTMM BOJHUTENSIM CHUTYyalus, KOTrJa 3UMOM MpH JIBMKEHHH aBTOMOOWIIS 3aJHUM XOJIOM
(HampuMep, MPH Pa3BOPOTE) OH YTHIKAETCS B CYrpo0, U B BBIXJIONMHYIO TpyOy HaOMBaeTcsi CHEr. DTOro
OKa3bIBAE€TCsl IOCTATOYHO, YTO-ObI JABUraTeNb 3arioX. BHOBb 3alyCTUTh €ro MOKHO TOJIBKO IMOCIE TOTO,
KaK BBIXJIONHASA TpyOa OyAeT MpoyuIneHa.
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2. TIOHUHT CHUCTEMBI 3AKUTAHUA
O3HaKOMJIeHI/I€ C HaHpaBHeHI/ISIMI/I TIOHHUHTAa CUCTEM 3aKHUTI'aHU], HOZ[60p CBC‘-IGﬁ 3aKUTaHUA

CucreMa 3aKUTaHus MpeIHa3HaueHa IS MTOJIaud JICKTPUIECKON MCKPHI B IWJIMHAPHI IBUTATEINS C
IIeJTEI0 CBOEBPEMEHHOTO BOCIIAMEHEHUs paboueii cMecH.

Bricokoe HampspkeHHE  (QOpPMHPYETCS B CICUUAIBHOW  KamyuwiKe 3aA)MCU2AHUA  TIyTeM
TpaHCchOpMalMd TOKAa HHU3KOTO HANpPsHKEHHS OT 12-BOJNBTOBOM aKKyMyJsTOpHOH Oartapen. Takue
CHCTEMbl Ha3bIBAIOTCS Oamapeiinbimu (0 WCTOYHUKY TOKa). IIOCTOSHHBIN TOK HU3KOTO HAIpPSKEHHS
npeoOpa3yeTcst B HUX B TOK BBICOKOTO HANpsHKEHUS MOMEHT pa3MbIKaHUS 3JEKTPUUECKOM IeTH HU3KOTO
HamlpsDKCHUST € TIOMOUIBIO  Mpepvléamens,  TPUBOJ  KOTOPOTO  OCYIIECTBIISIETCS  OT
ra3opacIipeeIMTeIbHOT0 MeXaHu3Ma JBuratelns. [lolydeHHOE TakuM ITyTeM BBICOKOE HAaIpsDKEHHE
pacrpenensercss MO OTHAECNbHBIM LWJIMHApPAM JBHUTaTelsi B COOTBETCTBHM C UX TMOPAIKOM paboThI C
MIOMOIIBIO YCTPOICTBA, HA3BIBAEMOTO pacnpedenumenem. OObIYHO TIPEpHIBATENb
W pactpeAennTe]h HMEIOT COBMECTHBIM NMPUBOA M OOBEITUHCHEI
B €/IMHOE YCTPOICTBO — npepviéamenb-pacnpeoeiumens.

CucremMa 3a)XUTaHHs, OCHOBOW KOTOPOW SIBISIETCS TpPEPHIBATEIb-PaCIIPEICIUTENb, HA3bIBACTCS
KOHTAaKTHOW. B mocnemHue rojpl CHCTEMBI 3aKUTaHUS Pa3BUBAIOTCS HA OCHOBE 3JEKTPOHUKH, YTO CY-
IIECTBEHHO ITOBBIIIAET WX BO3MOXHOCTH B CPaBHEHWH C TPAaTUIMOHHBIMH OarapeiHbiMu. Llupoko
UCTIONIb3YIOTCS] TPAH3UCTOPHBIE U TUPUCTOPHBIE CXEMBI, YCIEITHO OCBAaMBAIOTCS TaK Ha3bIBaeMbIe U PO-
BbI€ CHUCTEMbI 3)KMTaHHsA. DTO KA4eCTBEHHO HOBBIE CHCTEMBI, XOTSI OHM OCTAIOTCS OaTapeiHBIMH IO
Croco0y UX MUTAHUS TOKOM.

KonTakTHas cucrema 3axuranusi. CucreMa COAEPKHUT KaTyIIKy 3a)KHTaHUS, TPEPbIBATEIIb-
pacrpenenuTeNb, CBEYM 3a)XKUTaHUs, MPOBOAA BBHICOKOTO HAIMPSHKEHHUS M BBIKIIOYATENb 3a)KUTAHUS.
KonraktHas cucrema 3axkuranus (puc. 1, @) COCTOUT U3 ABYX DJEKTPUYECKUX IIETICH: IeTn HU3KOTO
HanpsHKeHUs (IEPBUYHON) U IS BEICOKOTO HANPSDKCHHS (BTOPUYIHOM).

a

siks

Puc. 1. CxeMbl CHCTEM 3aKUTAHHUSA:
a — KOHTaKTHas; 6 — KOHTaKTHO-TPAH3HCTOpHas; 6 — OECKOHTaKTHasi; / — KOHTAKThI
pacopenenurens; 2 — poTop pacHpeleNuTeNs 3aXUraHusi; 3 — paclpelenurenab Toka, 4 —
KyJadoK; 5, 6 — KOHTakThl MpepbIBaTens; 7/ — KOHAeHcaTop; 8§ — mpepsiBatenb; 9, 10 —
BTOpPUYHAsi M MepBUYHas OOMOTKHM; [/ — Karymika 3axuraHusi; /2 — JOIOJIHUTEJIbHOE
CONPOTHUBIIEHHUE; /3 — BKIIIOUATENb 3aKUraHus; /4 — cBeda 3akuraHus; /5 — TpaH3UCTOPHBIN
KOMMY-TaTop; 16 — 3JIeKTpOHHBIN KOMMYTATOp; /7 — OECKOHTAKTHBIN JaTIUK

BIEPBUYHYIO LIENb BXOAAT: BKIOYATENb 3aKUTaHUA [3, JONOJHUTEIBHOE CONPOTUBIEHHUE 12,
nepBu4Hass oOMoTKa /() KaTymKu 3axxuranus [/, mpepsiBaTenb 8 LENH HHU3KOTO HAIMPSDKEHUS |
KOHJIeHcaTop 7. Bropwunas nenb BKIIOYAaeT B ce0s BTOPUYHYIO OOMOTKY 9 KaTyIIKM 3aKUTaHUS,
pacnpenenurtenb 3 TOKa BBICOKOTO HAIIPSDKEHUS U CBEUM 3a’KUTaHMsL.

IIpn 3aMbIKaHUM KOHTAKTOB 5 M 6 NpepbIBaTelsd TOKA HU3KOIO HANpPSDHKEHMs IO MEPBUYHOM LiENU
IPOXOJUT TOK OT aKKyMYJISITOpHOU OaTapeu mwiu reHepatopa. [Ipoxozst mo nepBUYHOM 0OMOTKE KaTyIIKU
3QKUTaHMsI, TOK CO3JA€T CUJIbHOE MarHuTHoe moiie. [Ipym pa3MblkaHMM KOHTAaKTOB IpepeiBaTens &
(xynma4yok 4 HaOeraeT BHICTYIIOM Ha PhIYAKOK C KOHTAKTOM 6) TOK HM3KOTO HamlpsKEHHUsS IpephIBaeTCs,
CO3JJaHHOE€ MarHWTHOE IoJie cBOpayuBaercsa. [IpM pe3KoM yMEHBIIEHHH BEJIMYMHBI MAarHUTHOIO IOJIA,



KOTOpOE IMEepeceKaeT BTOPUUHYI0 OOMOTKY KaTYIIKH 3a)KHTaHHs, B HEW MHIYKTUPYETCS TOK BBICOKOTO
HaIpsHKEHUS.

Tok BBICOKOTO HampsKEHWsI MOJABOAUTCSA K POTOPY 2 PpACHpPEIECIINUTENs 3aXKUTaHUs, KOTOPBIN

BpalllaeTcsi BMecTe C KyJlauykoM 4. MOMEHT pa3MbIKaHUsI KOHTaKTOB IIpephIBaTelsi TOK BBICOKOTO
HaNPsKEHUS NIOCTYNAET K OJHOMY U3 KOHTAKTOB / paclpeleiuTeNs 3a)KUraHtsl, KOTOPbIE COEIMHEHBI CO
cBeuaMu 3axuranus /4. VICKpoBOW pa3psii MeXAy JJIEKTPOAAMHU CBEYM 3a)KUTaHUS MPOUCXOIUT B TOM
IWJIMHPE, B KOTOPOM B 3TO BpeMs 3aKkaHUMBaeTcs cxkartue paboueil cmecu. KoHTakTHas cucrema
3aXUraHus He oOecrieynBaeT HajaexHOH paboTsl JIBC npu 3HaYMTENbHOM YBEIWYEHUH YaCTOTHI BpaIlCHUS
KOJICHYATOTO BaJjia, CTETICHU CXKATHs M KOJIWYEeCTBA HMIMHAPOB. s obecriedeHus HaIeHOH paboThl Takux
JBUraTeNel HeOOXOMMO yBEIMYMBATh CHIIy TOKA B TMEPBUYHON LIEMU CHUCTEMBbI 3KUTaHUs (IIETTH HU3KOTO
HaNpsOKCHUS), 9YTO HEBO3MOXKHO H3-32 PE3KOr0 CHIDKEHHSI CpOKa CIyKObl KOHTaKTOB HpephIBATEI
BCIIECTBHE MX 0Oropanus. KOHTaKTHO-TpaH3UCTOPHAsI CUCTEMa 3aKUTaHUA. DTa cucTeMa o0ecreunBaeT
0ojiee HaJEKHYIO pabOTy IBUTATENs; MOBBIIIAET CPOK €ro CIyKObl U MPUEMHUCTOCTh; OOJIET4aeT MycK
JIBUTATENs; YMEHBIIAET pacxo]] TOIUIMBA, M3HOC CBEYEW 3a)KUraHus M KOHTAKTOB IpephiBaTens. OHa
YBEJIMYUBAET TOK B LIETIM BHICOKOTO HampshkeHus 6osee ueM Ha 25 %, a TakKe SHEPTUI0 U JITUTEIBHOCTD
MCKPOBOTO paspsifa (moutu B 2 pasa), 4To crocoOCTByeT 0oJiee MOJTHOMY CTOPAHUIO Aake 0OeqHEHHOM
paboueii cMecu B IIMIIMHAPAX IBUTATENs.
B KOHTakTHO-TPaH3UCTOPHYIO CXEMy 3aXuraHuss BXoAsaT (puc. 2, 0): KaTymka 3aXUraHus;
pacupenenuTenb 3aKUTaHus PEephIBATENIEM TOKa HU3KOTO HAIPsHKEHUS; paclpeienTelb TOKa BBICOKOTO
HaNpsOKEHUS; CBEYM 3a)KUTaHUsS; TPAH3UCTOPHBIMH KOMMYTATOp; IMPOBOJA BBICOKOIO HANPSKEHUS U
BBIKJIFOUATENb 3aKUranud. [lpu akTBU3aluK BRIKIIOYATEINS 3aKUTaHusl /3 MOCTe 3aMbIKaHUSI KOHTAKTOB
5 m 6 mnpepsiBaTens TPaH3UCTOPHBIM KOMMYTaTop /5 OTKpBIBaeTcs, M MO NepBUYHOU oOMoTke [0
KATyIIKA 32)KUTaHUSl MPOTEKAaeT TOK. B MOMEHT pa3MbIKaHUs KOHTAaKTOB IpepbIBATENsl TPAH3UCTOP
KOMMYyTaTopa 3anupaercd. TOK B NEpBUYHOM LIENIM PE3KO YMEHBIIAeTcsd, U BO BTOPUYHOM oOMOTKE 9
KATYyIIKU 3)KUTaHUS CO3/1a€TCA TOK BBICOKOTO HamnpsikeHuss. OH MOABOJUTCA K pOTOpY 2 pacrpeaenuTens
3, KOTOpBIN pacupenenseT TOK BBICOKOIO HampsKEHHs! MO0 cBeyaM /4 3aXKUraHusi B COOTBETCTBUH C
MOPSAIKOM pabOThl IUIUHAPOB JIBUTATEIS.

BeckoHTakTHass cucreMa 3axkuranms. Takas cucremMa oOecreyMBaeT HAIEXKHYIO pPaboTy
JBUTATENs, T. K. MO3BOJSET MOJydaTh CTa0MIBHOE HMCKPOOOpa3oBaHHME B CBeyax 3a)KMraHusi U Oosee
yCTOMUYMBOE BOCIUIAMEHEHHME pabodell CMecH Ha pa3lW4HbIX peXHuMax paboThl JABHUraTess.
OTnuuuTeNnbHOW O0COOEHHOCTBIO 3TOM CHUCTEMBI 3a)KHTAHHS SBISETCS €€ OSCKOHTAKTHBIM JaT4WK, HeE
MO/IBEPKEHHBI MEXaHUYECKOMY BO3AECUCTBUIO U M3HOCY. [103TOMY MOMEHT 3a)KHraHUsl C YBEIHMUEHUEM
npobera aBTOMOOHIISL HE U3MEHSIETCS, U CUCTeMa He TpeOyeT 00CTy>KUBaHUs B TIPOIECCE IKCILTyaTalllu.

B OEeCKOHTaKTHYIO CHUCTEMY 3aXKMIaHUSl BXOJIAT: KaTyIIKa 3a)KUTAaHUS; JaTUMK-PacIpe/leUTeb
3)KUTAHUSI, COCTOSANIMHA M3 OECKOHTAKTHOIO MHKPOIJIEKTPOHHOIO JAaT4YMKa M PAaCHpeleNUTeNs ToKa
BBICOKOI'O HAIPSKEHMSI; CBEUHM 3aKUTaHMsI; SIEKTPOHHBI KOMMYTATOP; IIPOBOJA BHICOKOI'O HANPSKEHUS
U BBIKIIOYaTens 3axkuranus. [Ipu BkmoueHun 3axkuranus /3 (puc. 1, ) TOK HU3KOTO Ha-MPSHKEHUS
MOCTYIIAaeT K 3JIEKTPOHHOMY KOMMYTaTopy /6 (puc. 2) K 0ECKOHTAKTHOMY NaTYUKy /7, HaXOMASIIEeMycCs B
JlaTYuKe-pacnpeaenuTene 3axkuranus 3. PacnpenenutenbHbll BaJl IBUTaTeNsl BpallaeT Bajl JaT4UKa-
pactipenenutens, U OSCKOHTAKTHBIM AaT-duuK /7 TOJAET MMITYJIbCHl B DJIEKTPOHHBIH KOMMYyTaTop [0,
KOTOPBIN Mpeodpa3yeT UX B UMITYJIbCHl TOKA B MEPBUUHON oOMOTKe /() kartymku 3axuranus [[. Tok B
HNEepBUYHON 0OMOTKE KaTyIIKU 3aKUTaHUs CO3/1a€T MarHUTHOE MOJI€.

Puc. 2. DneKTpoHHBIN KOMMYTaTOP:



1 — xopmyc; 2 — obmuit 6710K; 3 — UMITYJIBCHBIN TpaHc(hopMaTop; 4 — TPAH3UCTOP; 5 — KOJIOJIELL;
6 — DIEKTPOJMTUYECKUIN KOHJIEHCATOP; 7 — METAINTIMYECKOE JTHO; 8§ — TEIIIOOTBOJ

B MoMeHT npepbIBaHUSl TOKa MarHUTHOE TI0JI€ Pe3KO yObIBaeT,
¥ BO BTOPUYHOM OOMOTKE 9 KaTyIIKH 3aKUTaHUS MHAYLUPYETCS TOK BBICOKOTO HAINPSIKEHUS. DTOT TOK
NOCTYyNAeT K BpalllaloleMycs poTopy 2 paclpeneanTess 3aKUraHusl U OT HETO K OJHOMY M3 KOHTaKTOB /
pacnpeneNnnTensi, COEIMHEHHBIX CO CBEYaMM 3akuranusi /4. VICKpoBOW paspsii MEXIy 3JIEKTpOAaMH
CBEYHM 3a)KUT'aHMs BOCIIAMEHSET pabouyro cMech B LIWJIMHIPAX JBUTaTelNsi B COOTBETCTBUU C MOPSIKOM
paboTHI ITUITMHAPOB.

LudpoBbie cucrembl 3axuranus. Ha coBpeMeHHBIX aBTOMOOWJIAX C BIPBICKOM TOIUIMBA M
JJIEKTPOHHOM  CHUCTEMOHM  YIpaBJIEHUS 3aXUTAaHWEM ITpU  TOMOIIM OOpPTOBOrO  KOMIBIOTEpA
pacnpenenuTeNb 3aKUTraHus TOJIBKO HAINIpaBIIsSIET BBICOKOE HANPSYKEHUE K HYXKHOW CBEU€ B COOTBETCTBHU
C TIOPSIIKOM paboThl HUAUHIPOB. OcTanbHble PYHKIIUH CUCTEMbI 3Q)KUT'aHUs, B TOM YHCIIE U ONIEpPEKEHHE
3a)KUra-HUs, OCTAOTCA 0] KOHTPOJIEM KOMIIBIOTEPA.

Ha mHekoTopbIXx aBTOMOOWIISIX HET Jaxe pacnpeaenuTens. Ta-Kue CUCTeMbl Ha3bIBalOTCS
cucmemamu 0e3 pacnpedenumenn. 3TUX CHUCTEMaxX (QYHKIHUIO paclpeielnuTelIs BBINOIHSACT JaTYUK
HIOJIO’KEHUSI pacHpe/leIUTEIbHOrO Baja, KOTOPBIA mojaer MHGOpMaluio OOpPTOBOMY KOMIBIOTEPY O
MOJIOKEHUU KOJICHYATOr0 BaJla OTHOCUTEIBHO BepxHel mepTBoi Touku (BMT) nopmns B unnunape Ne
1. Kommbrorep npuHHMaeT Bce HEOOXOJUMbBIE PEIIEHUS, OCHOBBIBASICh Ha 3TOM MHGOpMaluud U Ha
JAHHBIX, [TOJIyYEHHBIX OT JPYIUX JAaTYMKOB. YIIPABIIAIOIINE KOMaHAbl B BUJE IEKTPOHHBIX UMITYJICOB
OH HarpapJsieT Ha OJIOK KaTyLIeK 3a)KUraHUsl, COETUHEHHBIX BHICOKOBOJIBTHBIMH IIPOBOIAMHU CO CBEYaMU
3aKUTaHMSL.

Kaxnas kaTymka 3akuraHuss B 3TOM OJIOKE COeAMHEHa €O CBE€YaMU JBYX IMJIMHIPOB. B
YeTHIPEXUMIMHAPOBOM JIBUTATENE 3TO OOBIMHO HMIMHAPHI 1, 4 u 2, 3. Karymka co3gaer uckpy B 060Mx
LWINHJPAX, C KOTOPBIMU OHAa COEMHEHA, HO MOJKEYb CMECh OHA MOKET TOJBKO B OJHOM U3 HHX, B TOM,
I7le 3aKaHYMBAETCS TaKT CXaTus. pe3yjbTaTe BTOpas HCKpa HMYEro He IOJKHUraeT, T. K. B JPyrom
IWIMHAPE 3TOM Mapbl 3aKaHYMBAEeTCs TAKT BBIXJIONA OTPaOOTAaBUIMX Ia30B, U TOPETb TaM HEYEMY.
[Tockonbky BTOpas HMCKpa INpOIajaeT, CUCTeMy Oe€3 paclpeleNuTeNs Ha3bIBAlOT €IIe CUCHEMOUl ¢
X010cmoit uckpoiui. JIanpHeHIuM pa3BUTHEM CUCTEMbI 0€3 paclpelesuTelNs cTajla CUCTEMa KamyulKa
Hao ceeyoil. B 3TON cucTteMe KaxKaas cB€4a UMEET CBOKO KATYLIKy M JJEKTPOHHBIA MOAYJb YIPABICHUS
3akuranveM. Karyiika ycTaHOBJ€Ha MPSIMO HaJ CBEUOM M KPEMHUTCSI K KPBIIIKE TOJIOBKU ILMJIMHIPOB.
Takyro cucTeMy JIETKO ONO3HATh BHEIIHE IO OTCYTCTBUIO BBICOKOBOJIBTHBIX MPOBOI0OB. Ha ceronHsamHmii
JICHb TaKUE CUCTEMBI ITO3BOJISIIOT OCYIIECTBUTH HAOOJIee MOJTHOE YIIPABICHHE 3aKUTaHHEM.

3ajkuranme B (l)OpCI/IPOBaHHI)IX ABUraTeJIdAX

Onepeskenne 3a:kuranus. [Ipy BocruiaMeHEeHHH M CTOPAHUM CMECH B LWJIMHJIPE JABJIEHUE JOJKHO
JIOCTUTaTh CBOEr0 MakCMMyMa TOT MOMEHT, KOrJa MOPIIEHb HAXOAUTCA B BEPXHEU MEPTBOM TOYKE
(BMT). Ho Tak xak HOpManbHOE TOPEHHE CMECH U HapacTaHUE JABIICHUS T'a30B TPEOYIOT OMPEIEIICHHOTO
BPEMEHH, TO IOKUIaTh CMECh IPUXOIAUTCI HEMHOIO paHbule, YeM nopueHb npuaet B BMT. Moment
3KUTaHUST W3MEpSETCsl BENMYMHOM yrila, Ha KOTOpPBI HEOOXOIMMO MOBEPHYTh KOJEHUYATBHIA Bal
JBUTATENs, YTOOBI JBMKYIIMHMCS BBEpX TMOpiieHb goctur BMT. DToT yronm HasbIBaeTcs y2iom
onepesxcenun 3axcucanusa. CiumikoM OOJIBLIIONW YToJl ONEPEKEHUs 3aKUTraHus (paHHEe 3aKUraHHe),
Korja ImopuieHb eme aaineko or BMT, mpuBeaer kK TOMy, UYTO JaBJIIEHUE JOCTUTHET CBOETO
MaKCHMaIbHOTO 3HAUEHUS €IIe JI0 TOTO0, Kak nopiieHs goctur BMT. CienoBaTenbHo, Ha OPIIEHH OYAYT
JECTBOBATh MAKCHUMAIIbHBIE CUIIbI COMPOTUBIICHUS Ta30B, KOTOPBIE OYIyT MPOIOJIKATh YMEHBIIATh CBOM
00BEM BMECTO TOrO, YTOOBI COBepIIaTh paboOTy pacuiupeHus. MOIIHOCTb ABHUraTelis CHHU-3UTCS T10
CPaBHEHMIO C pacueTHbIM 3HaueHueM. [Ipu ciIMIIKOM MO3AHEM 3a)KUTaHWW (Majod BeJIMYHMHE YIJia
OTICPEIKEHUS 3)XKUTAHMs) JaBJICHUE Ta30B €lIe HE JOCTHTHET CBOETO MAaKCMMyMa B MOMEHT IPHUXOJa
nopiisas B BMT. B urore Taxxe He OyJeT 1OCTUTHYTa pacueTHasi MOLUTHOCTh ABUTATEIs.

OmnepexeHne 3a)KUTaHusl — BEJIMYMHA HEMOCTOSIHHASA. Ero Henmb3sl yCTaHOBHUTH 3apaHee pa3 U HaBCer/a.
[Ipexne Bcero, omepekeHHE 3a)KMTaHHWs 3aBUCUT OT YacTOTHI BpAIlEHHUs] KOJEHYAaToro Baja. Yem Ooublie
CKOpPOCTh BpallleHHUs KOJEHYaTOro Bajla, TEM paHbIlleé HEO0O0XOAMMO BOCIUIAMEHATh cMech. Kpome Toro,
OIICPCIKCHUEC 3AXKUTaHUA 3aBUCUT OT CKOPOCTU T'OPCHUSA CMCCHU. Ha CKOpPOCTb T'OpCHHA BJIMAKOT HArpys3Ka
JIBUTATENs, COCTaB CMECH, OKTAHOBOE YMCIJIO OCH3MHA U TIP.



Ha 3aBojckoM jaBuraresne Bce ero CUCTEMbl ONITUMHU3UPOBAaHbI paboTaloT ucnpaBHo. Ho 3Tu cuctemsl, B
YaCTHOCTH CHCTEMa 3a)KUraHus, HE pacCUMTaHbl HA YBEJIMYEHHE MOIIHOCTU JBUTATENs, €ro paboTy mpu
NOBBIIIEHHOM JABJIEHHHM B LWIMHJpPAaX U CBEPXBBICOKMX CKOPOCTSX BpALICHMsI KOJEHYATOIo Baa.
IToBreIIIEHHAs YacTOTa BpaliCHU KOJICHYATOr'0 BaJia IMPHUBOJUT K BO3PACTAHUIO HAIPY3KU Ha CTAHAAPTHYIO
CHCTEMY 3a)KHI'aHUs, a IOBBINICHHOE JABJICHHE B LWJIMHIPAX YBEIMYMBACT IUIOTHOCTH CMECH, KOTOPYIO
ropaszio TpyAHee MPOOUTh MITATHOMY HCKPOBOMY pa3psiay. Uem IuioTHee pabodasi cMech, TeM Oosiee BHICOKas
MOIIHOCTH UCKPBI TpeOyeTCs st CO3JaHusI HOPMAJIBHOTO TPOoIecca BOCIUIAMEHEHHS.

OpHa U3 IpUYMH, IO KOTOPOM CTaHJapTHAs KaTyIlIKa 3aKUTaHUs HE MOXKET paboTaTh IPU BBICOKUX
000poTax KOJIEHYATOTO BaJsa, 3aKII0YAeTCs B HEIOCTaTKE BPEMEHH Ui HapacTaHUS MAarHUTHOTO TOJS
OOMOTKM HM3KOTO HampsiKeHHs. TIOHMHTOBBIE KaTYyIIKH 3a)KHTaHUs CHOCOOHBI J1aBaTh 00Jiee BBICOKOE
BTOPUYHOE HANpPSDKEHUE O CPaBHEHHIO cO cTaHAapTHeIMH. Camo mo ce0e 3TO He co3laeT mpubaBKy
MOITHOCTH JIBUTATEINI0, HO 3aTO M30aBIIsIET ero OT cO0eB B pabOTE MPH BHICOKUX CKOPOCTSX BPALICHHUS
KOJICHYaTOr0 Balla U3-3a TMPOMYCKOB BOCIUIAMEHEHHS CMECH B HEKOTOpbhIX wmuiauHapax. [lpu
(dopcupoBaHUU ABUTATENS U U3MEHEHUH €r0 CKOPOCTHOI'O PEXXHMMA ONEPEKEHUE 3aKUTaHUs HE00X0IUMO
pEeryJlupoBaTh. KJIACCHYECKUX CHCTEMax 3a)KUTaHWs HAYaJIbHBIA Yyroll ONEpeXEHUs 3aKUTaHUA
YCTaHABIMBAETCSl IOBOPOTOM KOpIyca pacHpelesIUTeNsl, a pPEryJupoBaHUE yIJla OCYLIECTBISETCS
JOCTATOYHO MPUOIU3UTENHHO IIEHTPOOCKHBIM M BAKYyMHBIM PETYJIATOpaMU. JTa CUCTEMa He MO3BOJIsIa
JOCTUTaTh ONTUMAJIBHOTO CrOpaHMsl roproyeil cMecH Ha BceX pexumax paborbl jnBurarens. OnHako
COBpPEMEHHBIE IBUTATEIH C SJIEKTPOHHBIM BIIPHICKOM TOILTUBA TPeOYIOT 00siee TOYHON PEerylupOBKH, T. K.
y>KE€CTOUEHBI TPEOOBAaHUS K OKA3aTENSIM TOKCHYHOCTH OTPaOOTABILINX Ta30B.

[TosTOoMy cniefyeT mepenporpaMMUPOBaTh COOTBETCTBYIOITUM 00pa3oM O0pPTOBOIM KoMmmbioTep. JlJis

9TOM IIETTM Ha KaXKJAOM peXUMe padOoThl JBUTATENsl ONBITHBIM IyTEM OIpPENENsIeTCs] ONTUMAIbHBIN YTro
OTIepEKECHUS 3KUTaHU, ¥ 3TU JaHHBIE 3aHOCITCS B OJIOK 3JIEKTPOHHOTO yrpaBieHus asuratenem (b2Y)
B BUJIE KapThl mamMsATH. OTHAKO 3TH U3MEHEHHS YTIia ONEPeKEHUs 3a)KUTaHUs He MOBJIHSIIOT Ha TJIaBHOE —
HE MOBBICST YHEPTUIO UCKPOBOTO paspsiaa. Jis 3TOro HyHO YCTaHOBUTH BMECTO CTaHIAPTHOM CHCTEMBbI
3a)KUTaHUS KOHIEHCATOPHYIO.
Konnencaropnass cucrema 3axuranmsi. OHa COCTOUT U3 ANIEKTPOHHOTO U KOHJIEHCATOPHOTO OJIOKOB.
OnepexeHneM 3aKUTaHUs TO-IIPEKHEMY YIIPaBIISIET KOMITBIOTEP, a KOHIAEHCATOPHBIM OJIOK — 3TO MPOCTO
OONBIION HAKOMUTENb HHEPTUU. OJEKTPOHHBIA OJNOK CHA0XXEH MHKpPOIPOLECCOPOM, IMPOrpaMmy
KOTOPOT'O0 MOXHO MHOTOKPATHO NepenuckiBath. KoHaeHcaTopHas cuctema 3aXKUraHusi 0COOCHHO MOJIe3Ha
U1 MOIM(UITMPOBAHHBIX ABUraTeNe. 0OBIYHON CHCTEME 3aKUTaHUs HAa IEPBUYHYI0 OOMOTKY Ka-TYIIKH
MO/IaeTCs HaANpsDKEHUE OT aKKymyJisiTopHou Oarapew (12 B). xoHaeHcaTOpHO# cucTeMe KOHACHCATOP
3apspKaeTcst MpUMepHo 1o HanpspkeHus 450 B, a 3aTeM ObICTpo paspspkaeTcst uepes3 NepBUUYHYI0 0OMOTKY
KaTylku. B 3TomM cioywyae st HEOOXOJUMOrO HapacTaHUS MArHUTHOTO TOJS KaTyIIKe 3aKUTaHHs
TpeOyeTcsi MEHbIEe BPEMEHH, IPOIeCC YCIEBACT 3aKOHYMUTHCS TPH JHOOOH YacTOTe BpalleHHs
kosieHuyaToro Baia JIBC.

Cy1iecTBYIOT pa3iIuyHblE KOHCTPYKLHMH KOHJEHCATOPHBIX CHUCTEM 3aKUIaHHs, HO BCE OHU
cHaOkeHbl (yHKUIMEH OrpaHHYEHHs] YacTOThl OOOpPOTOB KoJieHYatoro Baja. OgHOCTyNeH4YaThIN
OTPaHUYUTENb IO3BOJIAET YCTAHOBHUTH IPEAEIbHYIO YacTOTY BpAIllEHHs KOJEHYaTOro Bajla, KOTOPYHO
JBUTATEIb HE JIOJDKEH MPEBBIIATh U3 COOOpaKeHUU MPOYHOCTU €ro JeTajeil M HaleKHOCTU CUCTEM.
HekoTtopele Mozenu MO3BOJIAIOT PETYJIHMPOBATH 3aJEP’KKY MCKpPbl NPH BBICOKOW 4YacTOTE BpallleHUs
KOJICHYaTOro BaJsla, 4TO ObIBaeT HEOOXOAMMO IMpH HUCMHOJIb30BAaHUM HajanyBa jasuratensd. [Ipu Haamyse
BO3pACTaeT IUIOTHOCTh paboueil cMecu B WIMHAPE, U TPeOYeTCsl yBEIMUYMBATD 3aJIEPKKY HCKPBI [0 MEpe
pocTa naBiieHUs HaJaAyBa. TIOHHMHIOBbIE KOHJIEHCATOPHBIE CHCTEMbI pa3palOTaHbl KakK HJsl CHUCTEM C
pacmpenenuTeneM 3aXUraHus, Tak W 0e3 Hero. Jlns ngBurareneil TOHOYHBIX aBTOMOOWIICH
KOH/ICHCATOpHAsl CHUCTeMa CHA0KaeTcsl KHOMOYHBIM ITOCTOM, MO3BOJISIONIIUM OBICTPO MEHSTH MPOTrpamMmy
ynpaBieHus 3axuranneM. C ee OMOIIBI0 MOXHO H3MEHATh HpeZeNbl CKOpocTH aBToMoOmiss. Kpome
TOT0, MPUOOP UMEET BCTPOCHHBIN TaXOMETP Ha CBETOAMOAX.

BbicokoBOJIbTHBIE MpPOBOAAa. Ecinm B cucTeMe 3aKWUTaHHWs C TOBBIIIEHHBIM BTOPUYHBIM
HapsHKEHUEM OCTAaBUTh CTAHJAPTHBIE BBICOKOBOJIBTHBIE MPOBOJA, TO MPHU IMOBBIIIEHHBIX Harpys3kax
JBUTATENs, TIOBBIINICHHOM YacTOoTe BpalleHHUs KOJEHYATOr0 Bajda WM TIOBBIIIEHHOM JaBIICEHUU B
LHWIMHAPAX BBICOKOE HAIPSDKEHUE CKOpee BCEro 0 cBeded He noiner. IIpuunHoi sBisieTcs Bo3pocuiee
INEKTPUYECKOE COMPOTHUBICHHE CUCTEMBl. DJEKTPUUYECKHI TOK HaWJET APYrod MmyTh ¢ HAMMEHBIIUM
CONPOTUBIIEHUEM M YHIET IO HEMY, HalpuMep, Ha MacCy JBUTaTels B TOUKe, Oimkalmend K
BBICOKOBOJIbTHOMY ITPOBOJY.



st oOHapy>KeHUs] yTe4eK BBICOKOTO HAIPSDKEHHs HEOOXOOUMMO IMOHA0NMI0AaTh 3a paboTaromIuM
JBUTATEJIeM B TEMHOM INOMelIeHUH. B ciydyae mpo6os M305LMK yTeuKa MPOSIBISIETCS B BHAE TOHKHX
roJyObIX CBETALIMXCS HUTEeH. [Ipu MOBBIIIEHHON BJIAXKHOCTHU OKpY>Karollel cpelbl mpo0oil 3ameTeH erie
Oonbme. Ecin aBTOMOOWIB HaXoIWTCs Ha AMHAMOMETPUYECKOM CTEHJE, TO MOYKHO IPOCIEIUTH 3a
YTEUKOM HANpsDKEHUS IIpU  M3MEHEHUM Harpy3ku asurarensd. [lostomy mratHele IpoBoJa
(dbopcupoBaHHOTO IBUTaTelNsi HEOOXOJUMO 3aMEHUTD Ha JIpyTUe, TIOHUHTOBBIE.

OOBbIYHBIN BBICOKOBOJIBTHBIN IPOBOJA MMEET CEPACYHHK W3 YIVIEPOJOCOAEPX AILEro Marepuana,
KOTOPBIA  OKPYKEH M30JAIHMEH W3 CTEKJIOBOJOKHA W PE3UHbL. DONBIIMHCTBO  TIOHMHIOBBIX
BBICOKOBOJIBTHBIX TIPOBOJIOB BHYTPH COAEP)KAaT MAarHUTHBIH CEpACYHMK OOMOTKOW W3 MpoBOJAa H
CHJIMKOHOBYIO M30JISLMIO Oonbliero auamerpa. Tak, eciaM cTaHAapTHbIE MPOBOAA MMEIOT auaMmerp 5—6
MM, TO CHJIMKOHOBBIE TIOCTUTalOT 8—9 MM B inaMeTrpe. TIOHHMHIOBBIE BEICOKOBOJIBTHBIE IPOBOJIA UMEIOT U
Oosiee TOJICTBIE YEXJbl CBEUEH 3aKUI'aHUsA, NMOCKOJIbKY MMEHHO B 3TOM MECTE BBICOKOMY HAIPSKCHHIO
Jerye MmpoOUTh M3OJSMIO Ha Maccy jnasuratens. IIpoBona nuamerpoM 8 MM BIIOJIHE NMPUTOAHBI IS
O0JBIIMHCTBA MOIUGUIMPYEMBIX ABUraTenei. /s roHouHpIX aBTOMOOMIIEH JTy4llle BCErO MCIOJIb30BaTh
IPOBO/IAa JUaMeTpoM 9 Mm u Ooiee.

CBeuH 3a:Kuranus

KoHe4HbIM 3]IEeMEHTOM CHUCTEMBl 3a)KUTaHMs SIBJISIIOTCS CBEYM, KOTOPBIE UIPAIOT OYEHb BAKHYIO
poib B obecrneueHun OecnepeOOiHON paboThl aBurarens. BbeiOOp Tuma CcBeYM 3aKUTAHUS IS
MOAU(DUIIMPOBAHHOTO ABHUraTeNs Jake Ba)kHee, YeM JuIsl cepuitHoro. MoauduuupoBaHHBIN JBUraTelb
TpeOyeT NMpUMEHEHUs] CBEeYel 3a)KuraHus Jydniero kadecra. VickpoBas cBeua 3axkuranus (puc. 3 u 4)
COCTOUT U3 M30JsATOpa [, KOpIyca 4, HEHTPAIbHOTO 7 U OOKOBOTO & 31eKTponaoB. Jjia repMeTu3anuu
CBEYM M0 IIEHTPAIBHOMY 3JIEKTPOAY NMPUMEHSIIOT TOKOIPOBOASIINN CTEKIOrepMETUK 3. I'epMeTUUHOCTD
MEXJIy H30JIATOPOM M KOPIIYCOM CBEYHM OOCCIIEUMBACTCS MPOKIAAKOW 5. B cBe4ax HEKOTOPBIX THIIOB
TEIUIOBOM KOHYC M30JIITOpa BBICTyHAeT 3a TOpPELl HIKHEH 4YacTh KOpIlyca CBEUM MJIs JIyYILEero
oxnaxnaeHus. /g GopcupoBaHHBIX JABUraTeieil B HACTOAIIEE BPEMs MCIOIb3YIOT CBEUYH, LIEHTPAIbHBIN
3JIEKTPOJX KOTOPBIX BBIIOJHEH W3 MEIHM IOKPHIT HUKEIb-XPOMOBOM 00050ukoil. Takol 31eKTpon
obecreynBaeT Jy YU TEIIOOTBO P OOJIBINX HATPY3KaX JBHTATEIIS.
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Puc. 3. CBeun 3aKUTaHUA:

a— HEe3KpaHUPOBaHHASA; 6 — SKpaHUpPOBaHHAs; | — H30JATOp; 2 — KOHTAKTHAsl TOJIOBKA; 3 —
TOKOIPOBOJSLINM CTEKJIIOTEPMETHK; 4 — KOpmyc; 5, 6 — MpOKIAAKW; /7 — LEHTpaJbHbIN
3JIEKTPOT; § — OOKOBOM ANMEKTPO; 9 — TerIoBoi KoHYcC; /() — pabouas kamepa; /1 — pe3HHOBOE
yIUIOTHEHHE; /2 — KOHTAKTHOE yCTPOMCTBO; /3 — 3KkpaH; /4 — cepAeyHUK (M30IATOp B cOope);
15 — xopmyc ¢ OOKOBBIM JJIEKTpoAoM; /6 — maitba; /7 — yIUIOTHUTEIbHOE KOJIBIO; /8 —
TEIUIOOTBOIAIIIAS Maiida; /9 — pe3ucTop i MoAaBIeHUs paguonomex; 2() — HaKuIHas raika



Ha puc. 3, a noka3ana HedPKpaHUpOBaHHAdA, a HA puc. 3.39, 6 FIKpaHUpOBAaHHAS TePMETH3UPOBAHHAS
cBeyYa. 3amura

CBeya HOpManbHO paboTaeT NMpPH H3MEHEHHWU TeM-TIepaTypbl TEIJIOBOIO KOHyca M30JTOpa B
uarepBaie 400-900 °C. Harap Ha TemioBOM KOHYCE H30JISITOpA HCUE3ae€T NPU HArpeBe €ro Jo
temriepaTypsl 400-500 °C. Drta Temneparypa Ha3bIBaeTCA memnepamypoi camooyuuienus cseun. Ecnu
Temneparypa neraneid cBeun mnpeBbicHT 850-900 °C, MoOXeT BO3HHMKHYTH IpEXJIEBPEMEHHOE
BOCIIJITAMEHEHHE pabodell cMecHu (KanuabHoe 3ajxcuzanue) BO BpeMs MPOLEcca CHKATH eIlle 10 MOMEHTa
MosIBJIEHUs UCKphl. Tersora, MoABelEeHHAs K CBeue, OTBOAUTCS OT HEE 4Yepe3 paziIu4HbIC SJIEMEHTHI
KOHCTPYKLUH (KOPITYC, U30JIATOP, LIEHTPAJIBbHBIIN 3JEKTPO/I) U Yepe3 MPOAYKThI CrOpaHus pabodel cMecH.
Tak kak TemjoBble HArpy3kd Ha CBEYM Y pa3HbIX JBHUrateslied W MpH pas3HbIX pPeXHUMax paboThbl
CYUIECTBEHHO OTJIMYAIOTCS, TO CBEYM H3TOTOBJSIOT C PA3IUYHOW CHOCOOHOCTHIO OTBOJIUTH TEIUIO.
TenoBasi XapakTepuUCTHUKa CBEYM HA3bIBACTCS KAIUAbHbIM uuciaom. Kpurepuem Uis KOIUYECTBEHHON
OLICHKM KaJIWIBHOIO YHUCJIa CBEYM 3aKUraHUs CIYXKUT BEIUYMHA, IPONOPLUOHAIBHAS CpPEAHEMY
WHAMKATOPHOMY JaBIICHUIO ra3a B KaMEpe CropaHusl, P KOTOPOM BO3HUKAET KaIMIbHOE 3a’KUTaHHE.

KanunpHoe gncno BeiOMpaeTcs u3 cieayromero psaa uucen: 8, 11, 14, 17, 20, 23, 26. Yem Goubiiie
KaJWJIbHOE YHWCIIO, TeM Npu OosbllieM JaBlIe€HUM B IUIMHApEe U OoJbliedl Temmeparype crocoOHa
pabotate cBeya. MapKUpoBKa CBEUM BBINOJIHSACTCS C NMpuMeHeHueMm OykB M nu¢p. I[Ipumep — cBeua
A20/IB. IlepBas O6ykBa B MapkupoBKke cBeud (A uinu M) o603HayaeT mocaoyHbId JUaMeTp pe3bObl Ha
kopmyce: A — pe3pba M14x1,25;— pe3nba M18x1,5. Bropsle ojHa uiau 1Be UGPHI (B HAIlIEM IpU-Mepe —
gucino 20) o6o3Havar0T KaymiabHOe uucio. Jlanee cimemayrot OykBel H wnm I, oOo3Hauaromue AIUHY
pe3p6oBoif yactu cBeun: H — mymmHa pe3p6st 11 mm; [ — muinHa pe3b6st 19 mM. Tocnenuss 6yksa (B nn
T) (B namem npumepe OykBa B) o3nauaet crnegyromniee: B — BricTynanue TEIIOBOr0 KOHyca U30JIATOpa 3a
Topel Kopryca; T — repMeTusanus COEIMHEHMS M30JTOpPA C LIEHTPAJIBHBIM JIEKTPOJOM C IOMOIIBIO
TEPMOLIEMEHTA.

JnuHy pe3b0oBOil yacTu, paBHy!0 12 MM, OTCYTCTBHE BBICTYNAHHS TEIJIOBOIO KOHYCa 3a TOPEI
KOpIyca M TepMETH3alUI0 LIEHTPAJBLHOrO 3JEKTPOJa HHBIM IepMETUKOM (KpoMe TepMOIEMEHTa) He
0003HaYaIoT.

[Tombop cBeuell 3axuraHusi K JIBUTATENI0 OCYMIECTBISICTCS C Y4eTOM OOECIEUCHHUs HaJe)KHON
palboThl cBedel W JBUTATENs MPU BEPXHEM M HIDKHEM Ipe/ieNax TEeIUIOBOW XapaKTepPUCTUKU CBEYH.
Boibop cBeueil 1o BepxHeMy IIpeneny TEIJIOBOM XapaKTEpUCTHUKU TMPOU3BOAUTCA HA pPEKUME
MaKCHUMaJIbHOW MOIIHOCTH JABHUraTelNs NP HOMMHAJIBLHOW 4acTOTE BpAIlllEHUsI KOJIEHYATOro Bajia M yriax
OTIEPEKEHHS 3aKUTaHUs Oojiee paHHMX (MPUMEpPHO Ha 5°), yeMm onTHMajibHbIEe. Ha 3TOM pexume He
JIOJDKHO BO3HMKaTh KaJWJIBHOE 3akuraHve. BbiOOp cBeuM Mo HMXKHEMY Npefielly TEIUIOBOM XapaKTepH-
CTHKH IIPOU3BOJUTCS Ha PEKUMAX XOJIOCTOIO X013, IPUHYAUTEIBHOIO XOJIOCTOIO XO0Ja U Ha PEKUMax
MaJIbIX Harpy30K JABUTaTEIs.

Heobxoaumo 0co00 MOAYEepKHYTh, YTO 3aMEHa CBe4Yel He J00aBiIfeT ABUTATENIO JOMOJHHUTENbHON
MOIIHOCTH. 3aMeHa cBeueil Heo0xoanMa Iub0 Mmocje UCTeUeHHsI HOPMAaTUBHOTO CPOKa UX CIIY>KObI, THOO MpHu
UX HEYIOBJIETBOPUTEIbHON paboTe B cBA3M ¢ Moaudukanumeil nsurartens. HeynosnerBopurenbHas paboTa
cBeuel (IIPOIyCKM 3aKUTaHMs) MPUBOJUT K CHIDKCHHIO MOIIHOCTH JIBUTaTeNs, YTO NMPOTHBOPEUYHUT Ca-MOM
IJIaBHOM 1eTT MOAM(UKAIIMY — YBETHUCHNUIO MOIITHOCTH.

Ecnu nBuratens Moan(HUIUPOBAaH HE CIMIIKOM KapJMHAJIBHO, TO JOIMYCTUMO HCIOJIb30BAHUE €TI0 «POAHBIX)»
CBeuel, pPEKOMEHJOBAaHHbIX 3aBOJOM-U3TOTOBHTEIEM AaBTOMOOMJIS, IIOCIE DEryJUpOBaHUS MM  JKe
PEKOMEHIOBaHHbBIX 3a30poB. [Ipu cepbe3Hoit Moaudukanmu ABUraTels eMy HY)KHbI CBEYH APYroro TUMa U
Jpyrasi yCTaHOBKa 3a30POB.

[lepBoe, Ha 4TO Ha1O OOpalIaTh BHUMAaHKUE: BUJ BCEX CBEYEH JOJKEH ObITh 0IMHAKOB. OTianune
OJTHOM CBEYM OT JPYTHX O3HAYAET HAJTMUUE MPOOJIEMBI y COOTBETCTBYIOIIETO IIMINHIIPA.

CBeun KOHCTPYHMPYIOTCS Uil pabOTHI TIPH ONpPEeNICHHON TemIieparype (Iuamna3oHe TeMIeparyp).

Br160p cBeuM ecTh KOMIPOMMCC, O3HAYAIOIIUI yJIOBIETBOPUTEIbHYIO pabOTy CBEUM Ha OOJIb-IIMHCTBE
Harpy304YHbIX U CKOPOCTHBIX PEKUMOB.
OxHuM U3 myTed yMeHbLIEHHs MpoOJieM CcO CcBeyaMHM MNpU MOJU(PHUKALMK JBUTATENS SIBISETCS
UCIIOJIb30BaHUE KOH/IEHCATOPHOM CHCTEMBl 3a)KMTaHUSI MOBBILICHHON MOIIHOCTH C 3aMEHOM KaTyIIKH U
BBICOKOBOJIBTHBIX MPOBOAOB. DTO MO3BOJMUT ABHUraTeIl YCTOWYMBO pabOTaTh Ha OOJIBLIMX CKOPOCTSIX
BpallleHUs1 KOJIEHYaToro Bajia
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Tema 4 IlepeoOopyaoBanue ABUraTest
1. U3yuenue ¢a3 razopacnpeae/ieHusi 1 MX BJIAUSIHUSA HA MOIIHOCTb U KPYTHIIMH
MOMEHT

[epekpoiTHE KI1anaHoB, (Ga3bl Ta30pacnpeecH s, CIOPTUBHBIEC PACIIPEBAIbI, OCHOBBI pacyera
moadop.

Jna  yBenuueHus  KOOQGUIMEHTa  HAMOJIHEHHUS  IWIMHAPOB  JIBUraTelis  HEIOCTaTOYHO
YCOBEPIICHCTBOBATh TOJBKO BIYCKHOW TpPaKT, CHWXXas CONPOTHBIICHWE BO3AYITHOMY TIOTOKY.
Heobxonumo Takxe Mupe OTKPBITH BITyCKHBIE M BBHIITYCKHbBIE KJIANIaHBl, YEP>KU-Basi UX OTKPBHITHIMHU KaK
MOKHO JOJbINE, W YBEIUYUTh MPOXOJHBIC CEUCHHS OKOH, 4Yepe3 KOTOPhbIE B MHUIUHAPHI MOCTYIAET
CBOXKUU 3a-psiji BO3IyXa W YIABIFOTCA OTPaOOTaBIIME Ta3bl. JTO IMOTPEOyeT Cepbe3HOM TOpabOTKH
KOHCTPYKIIMU  Ta30paclpelieIuTeIbHOT0 ~ MEXaHW3Ma,  HalpaBJICHHBIX Ha  HW3MEHeHne a3
razopacnpeielieHus. Takue W3MEHEHUS KOHCTPYKUUHU ABUTATeNsl KaXyTCs TPYAHOBBIIOIHUMBIMHU, HO
9Ta mpobaemMa JoKHA OBITh PelIeHa, T. K. UMeeT oueHb Oobiioe 3HaueHne. OmuoKH 31eCh MOTYT CTO-
UTh HE TOJBKO HEJOMOJYYEHHON MOIIHOCTH, HO W KamUTaJbHOTO peMoHTa aBuratens. OObIYHO (a3bl
razopacnupeneneHus (OI'P) nonOuparorcs 3aBOACKUMH HHXEHEpAMH TaKUM 00pa3oM, YTOOBI 00eCIIeunuTh
JKCTpEeMallbHOE 3HA4YeHHE KaKoro-inOo OJHOTO Hambojee BaXKHOTO Mapa-MeTpa, HAIpHUMep CPEeIHEro
3¢ (}eKTUBHOTO NaBleHUS, KPYTALNIETO MOMEHTa, YAEeNbHOro A((GEeKTUBHOTO pacxoja TOIUIHBA,
COJIepKaHUsI TOKCHYHBIX KOMIIOHEHTOB B OTPa0OTaBIIMX ra3ax u T. I. J{jst 3Toro moaduparoTes npoduim
BIIYCKHBIX W BBITYCKHBIX KYJIAYKOB pACIPEICIUTEIBHOTO Bajla, OMNPEACTSAIONNE BpEMs-CCUCHHE
OTKpBITHSI KJIAallaHOB, M B3aUMHOE PACIOJIOKEHUE pacCIpeAeNUTEIbHOTO U KOJIEHYaToro BajioB, OT
KOTOPOTO 3aBUCSIT MOMEHTHI Havajia OTKPBITUS U 3aKPBITUS KIIAMIAHOB.

WN3menenune mpoduneit  KylnadykoB — paclpeieuTeNbHOTO  Baja  HelelecooOpazHO — HM3-3a
3HAYUTENbHOM CIIO)KHOCTH M HEJOCTaTOYHOM HAJIeKHOCTH COOTBETCTBYIOIIETO HCIIOJIHUTEIBHOTO
MEXaHHU3Ma CHUKEHHsI 110 3TOI NMpUYMHE HAJEeKHOCTU ABUTaTens B 1ejaoM. [loaromy mpu BbIOpaHHBIX B
mpoiiecce JOBOJAKM MPOPMISX KyJayKoB MajlbHEUIUi mombop ¢a3 ra3opacnpeneneHus OOBIYHO
3aKJII0OYAeTCsl B YCTAaHOBKE TAKOTO MOMEHTa Hayalla OTKPBITHUS KJIAlaHOB, NMPU KOTOPOM IMPOUCXOIUT
Oonee S(dekTUBHOEC HAMOJHEHWE IWIMHAPOB CBEXUM 3apsaoM. Jlms ToHkoW HacTpolku (a3
ra3opacnpe/ielieHus Ha pachpeeMTeIbHbIA Bal yCTaHABIMBAETCS pa3pesHas MIecTepHs (peryiupyemMas
3BE3/104Ka), MO3BOJISIIOIIAS U3MEHSTh MOJIOKEHHE ee 3y0UaToro BeHlla OTHOCUTENbHO cTynuibl. Ha puc. 1
MOKa3aH OJIMH M3 BaPUAHTOB PETYJIHPYEMOU 3BE3J0UYKH, COCTOSIICH M3 NBYX dacTeid. OTIyCTUB OOJTHI,
MO’KHO TOBEPHYTh BHYTPEHHIOIO CEKIIMIO, CBSI3aHHYIO C BaJlOM, OTHOCUTEIIbHO HApy>KHOM CEKIMH, Ha
KOTOPYIO HaJeT 3yOuaThlii PEeMEHb, OCYIIECTBJSIONIMI MPHUBOJ OT KOJEHYATOro Bajla JBUTATEJIs.
Perynupyemas 3Be3104ka UMEET SICHYI0 MapKHPOBKY JJIsl KOPPEKTHUPOBKH yTiia ornepekeHus. J(namnazoH
PETryJIMPOBKU YTJIa ONEpPEKEHHUS HAXOAUTCs OObIYHO B mpeaenax or 5 go 10 rpaaycoB moBopoTa
KOJICHYaTOr o Baja.
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Puc. 1. Perynupyemas 3Be€3704Ka MIPUBOJIa PACIIPEICTUTEILHOIO Bajia

Ecnu nBurarens uMeeT TOJIbKO OAMH BEPXHHUM paclpeleUTeNIbHbIA Bajl, TO MOHAA00OUTCS TOIBKO
OJlHa peryiupyemas 3Be3nouka. Ha Takom nBurarene ¢asbl MeXAy BIYCKHBIMH M BBITYCKHBIMH
KyJIaYKaM{ W3MEHUTb HEBO3MOKHO, ITOCKOJIBKY M T€ M IPYIHe KyJIadyKH HaXOISATCS Ha ONHOM M TOM XK€
Bany. Ha nBurarensx ¢ IByMs pacnpeneluTeNbHBIMM BalaMH, A€ KaXIbld BaJl IMPUBOAUTCS CBOEH



3BE3/I0YKOH, UMEeTCs TOopazo OONBLIMA MPOCTOp AJIS PEryJupoBOK. MeHss MOJO0XKEeHHE BIYCKHOTO U
BBIITYCKHOT'O BaJIOB OTHOCUTEJIBHO 3BE€3/10Y€K, MOXXHO HACTPOUTH HEOOXOAMMOE IMepeKkpbiTHe (a3 razo-
pacnpeneseHus.

D10 onMH U3 (DAKTOPOB, KOTOPHIH OTIMYAET PETYJIUPOBKY (a3 razopacrpeneiaeHusi JOPOKHOTO
aBTOMOOWJII OT TOHOYHOTO. Yem Oouibliie MepeKphITHE KIANaHOB, TeM OOJIBIIYI0 MOIIHOCThH JBUTaTeNhb
pa3BUBaeT Ha BBICOKMX YacTOTax BpallleHUs KoJieH4aTtoro Bajia. Ho mpu 3TOM HECKOJIbKO CTpadaer
HVDKHSS 4acTb BHEIIHEH CKOPOCTHOM  XAapaKTEpUCTUKH. TIOHMHIOBBIE 3BE3[J0YKH  IIPUBOJA
pacnpeenuTeNbHbIX BaJIOB U3MOTOBJICHBI, KaK MPaBUIIO, U3 aFOMUHUEBOTO CIUIaBa ¢ aHOJIUPOBAHHBIMU
MOBEPXHOCTSIMH TOJy0Oro, KpacHOro, (HOIETOBOrO WM cepedpuctoro 1BeToB. OHU  BBITTISAASAT
KOJIODUTHO M, HECOMHEHHO, YKpacsiT MOTOPHOE OTAEJIEHHE, OCOOEHHO MpH OTCYTCTBUHU KpPBILIEK
pacrpenenuTeNbHBIX BajloB. ENMHCTBEHHBIN M TTIAaBHBIA HEJJOCTATOK JABHUTaTENsl CO CHATBHIMHU KPBIIIKAMH
3y0uaTOro peMHsI 3aKJIF0YAETCsl OMACHOCTH IMOMAalaHus B MOJIOCTh PEMHS MOCTOPOHHETo mpeameTa. Ecnu
9TO CIIYYMTCS, TO C ABUTATEIEM MOXHO PACIPOLIAThCS.

Heo6xoauMo umeTh B BUY, YTO HalJICHHBIE /7Sl ONPEIETICHHON YaCTOThl BPAIEHUS! KOJIEHYATOTO
Basia Hanbosee dpdexTuBHBIC (a3l Ta30paACIPEETICHUS MPU APYTOd YacTOTE ONTUMAIBHBIMU YK€ HE
SBIISAIOTCS, T. K. HE 00ECIEUMBAIOT COOTBETCTBYIOIIEIO HANOJIHEHUS HMIMHAPOB. [loaTOMy ware Bcero
MIPOM3BOJUTCS PEryJIMpOBKAa MOMEHTa Hayajla OTKPBITUS KIIAallaHOB Ui Haubojiee XapaKTepHOIo
CKOpPOCTHOTO pekuMma paboTsl aApuratens. OOmel TeHIeHIuel I BIyCKHBIX W BBITYCKHBIX KJIAIAHOB
aBnsieTcss Oosiee paHHEE Hayalo OTKPBITUA W YBEIUYEHUE NPOJOJDKUTENBHOCTH HMX OTKPBITUS TpU
MOBBIIIEHUH YaCTOTHI BpallleHUs KoJieHUaToro Bayia. OObIYHO (ha3bl razopacrpe/iesieHus] HaCTPauBaroTCs
WU IS CKOPOCTHOTO PEXHMMa, OJM3KOTO K HOMHHAIBHOM MOIIMHOCTH JBHUTATeNs (OBICTPOXOAHAS
PEeryJIupoBKa), UK JUIsI CKOPOCTHOTO PEXHMa 30HE MAKCHMAJIBHOTO KPYTSILIEr0o MOMEHTa (THMXOXOHAs
perynupoBka) (puc. 4.2). bomee OnaronmpusTHble YCIOBHS [UIsi BblOOpa d3(PQexTuBHBIX (a3
ra3opacupe/ielieHuss HMMEIOTCA y JIBUraTeledl C JByMs paclpelelMTENbHbIMU BajaMH. Y TaKuX
JBUTATENe KaKIblil paclpeieNuTeNbHbI Ball yHpaBisieT JH00 TOJIBKO BITYCKHBIMH, JINOO TOJBKO
BBIITYCKHBIMH KJIALTAHAMHU.

nw Puc. 2. I'paduk nsmenenns kodddumuen-
2 1

1 1 THXOXOAHOM 2 perynupoBKe ¢a3
7‘< razopacrpeeneHus:

— 4JacToTa BpallCHUA KOJICHYATOI'0 Bajia
JBUTraTedA, — €ro HOMHMHaJIbHasA 4aCToTa,

COOTBETCTBYIOIIAsi MAKCUMAIbHON MOIIIHOC-
TH BUTATEIIS

N ne

[Ipyn ympaBneHuM KiIamaHamMu € IOMOLIBIO TOJBKO OJHOIO PAacCHpEeAeIIUTEIbHOIO Bajla MOXHO
3¢ deKTUBHO HacTpauBaTh (a3bl ra30pacnpeeNeHus UM TOIBKO Ul BITyCKHBIX, HIIM TOJBKO JUIS BbI-
NYCKHBIX KianmaHoB. Hactpoiika Qa3 rasopacrpeneneHusi JODKHA BBIMIOJHATBCS B YCIOBHUSX
UCIIBITATENIBHOIO CTEH/A, IMO3BOJIIIOLIETO IIPOU3BOAMUTHL HATPY3KY ABUrATEls 110 BHEIIHEH CKOPOCTHOM
Xapak-TePUCTUKE U KOHTPOJIMPOBATh BCE HEOOXOIUMBIE ITapaMeTpHI.

PacnpeneﬂuTeHLHHﬁ BaJI JJIdA Q)OPCHpOBaHHOFO ABUTIaTECJIfA

CymiecTByeT U Apyroi crnoco® yBeIMYEeHMs HANOJHEHUs UMIMHAPOB. OH 3aKiIIOYaeTCs B 3aMEHe
IITaTHOI'O PAaCHpeAeIUTENbHOTO Bajla HECTAHJAPTHBIM C PacIIMPEHHBIMHU (pa3aMu ra3opacrpesesieHHs..
HecrangapTHblil pacnipeienuTeNbHBIA Bal UMeET OOJIBIIYIO BBICOTY NMPO(UIIS KyJIadKoB, YTO MO3BOJISET
YBEJIMUUTh XOJ KJIAIlAHOB M TEM CaMbIM M3MEHHUTh MX IPOXOIHOE Ce4YeHHe. PacmpenennTenbHbI Bal
ABISICTCA OAHHMM M3 BaXHEHUIIINX 3JIEMCHTOB CHCTEMBI ra3opacCrpeaciCHuss ABUTATCIIA W OKa3bIBACT
pewaroiiee BiIMAHUE Ha ero pabory. CymecTBYIOT TpH BaKHEHMIIMX mapameTpa KOHCTPYKIHUH
pacrpenenuTeNIbHOTO Bajla, KOTOPbIE YHPAaBISIOT (OpMOM BHEIIHEH CKOPOCTHOH XapaKTepUCTHKH
JBUTaTeNs: IMOJbEM KjanaHa, IPOJODKUTENIBHOCTh OTKPBITOIO COCTOSHHUS KiamaHa U (asbl
razopacnpeeacHusl.

Iloovem knanana npencTaBiseT coOOM MaKCUMAalIbHOE PACCTOSIHME, HA KOTOPOE KJIaraH OTXOJIUT
OT cefya.



Ilpooonscumensvnocms OMKpPbLIMO20 COCMOAHUA KlAnana W3MEpsieTcs B Tpajaycax IOBOpOTa
KOJICHYaToro Baja. 3-3a TOro, 4ro ra3oBbIii MOTOK MUHMMAaJEH IpHU MajoM IOJbeME KialaHa, Ipo-
JOJKUTENIBHOCTh OTKPBITOTO COCTOSIHUSL OOBIYHO M3MEPSIOT MOCIe TOro, Kak KianaH MOJHSIICA OT ceasa
Ha BenuuuHy 0,5 nmm 1,2 mwm.

@Dasvl cazopacnpedeneHun — 3TO TNPOJOJDKUTEIBHOCTh OTKPBITOIO M 3aKPBITOTO COCTOSHUS
BITYCKHOT'O U BBIITYCKHOI'O KJIALIaHOB JIBUTAaTENIs, BRIPAXKEHHAs B yIiIaX MOBOPOTa KOJIEHYATOro Bajia

Bce napameTpbl KOHCTPYKIIMU B3aUMOCBsI3aHbl. MI3MeHEeHHe OHOTO U3 3TUX M1apaMeTPOB BbI3bIBAET
HEOOXOJMMOCTh KOPPEKTHUPOBKU Apyrux. CTaHAapTHBINA pachpeqeuTeNbHbINA Ball MPEACTaBIsET cOO0M
KOMIIPOMUCCHYIO KOHCTPYKIIMIO, OOECHEeUMBAIONIYI0 JIBUTaTelll0 SKOHOMUYHOCTh, YUCTOTY BBIXJIONA,
YCTOMYMBOCTh PA0OTHI HAa XOJOCTHIX 000OpOTaxX KOJIEHYATOrO Bajia, BBHICOKHE 3HAUEHUS KPYTALIETO
MOMEHTa Ha HMKHEM KOHIIE BHEIIHEH CKOPOCTHOM XapaKTepUCTHKH U HAHOOJNBIIYI0 MOIIHOCTh Ha €e
BepxHeM KoHIle. Ho TeHaeHIMs TakoBa: yBelIMYEHHE IMOABEMa KiamaHa U MPOAOIKUTEIBHOCTH €ro
OTKPBITOI'O COCTOSIHUS NPU ONTUMU3ALMU (a3 razopacrpesieleHus YBeIUYUBaeT MOUIHOCTh JBUTATEIs.
[Ipo0omKUTENEHOCTD OTKPBITOTO COCTOSIHUS KJIallaHOB HamOOoJee 4acTO UCHOJIb3yeTCsl KOHCTPYKTOPAaMHU
JABC mis ux ¢opcupoBanus. PacmpenenuTeNbHBIN Bajl JBHTATENs MOBBIIICHHON MOIIHOCTH OOBIYHO
IpeJHa3Ha4YeH AJIs pean3allii MaKCUMaJIbHOW MOLTHOCTH IIPU CPEAHUX U BBICOKMX YACTOTaX BPALLEHUS
KOJIeHYaToro Bana. [losToMy pacmpenenuTeNbHbIi Bal TaKOro JBUTATENsl 00eCredrBaeT 3HAUYUTEIHHO
Oosblilee MepeMeIleHNe KIAmaHOB M JOJbLIE JIEPXKHUT UX OTKPBITBIMU. CIIEICTBHEM 3TOTO SIBISETCS
YMEHBIIIEHUE KPYTAILIET0 MOMEHTA U YCTOMYMBOCTU PAOOTHI ABUraTeNsi HA HU3KUX YACTOTaX BPAILCHUS
KoJIeHYaToro Bana. Korjga mpoAomKUTeNbHOCTh OTKPBITOIO COCTOSIHUSL KJIAMIAHOB CTAHOBUTCS CIIMIIKOM
OOJIBIION, JBUTaTeNb OKAa3bIBAETCS HE CIOCOOHBIM paboTaTh MNpPU HU3KUX YacTOTaX BpallleHUs
KOJICHYAaTOI0 BaJla, a XOJOCTOM XOJ HE YJAeTcsi OTperyjJupoBaTh B auamna3zoHe Hmwke 2000 o6/muH.
PacripenenutenpHplii Bajql TOHOYHOTO aBTOMOOMIII MOMKET OKa3aThCsl COBCEM HE MPUTOAHBIM ISt
0OBIYHOTO JI0POKHOT'O aBTOMOOMJIS.

Takoe cneuuduueckoe BIUSHUE NapaMETPOB KOHCTPYKIMH pAaCIpeleIUuTeIbHOr0 Bajda Ha
MOIIIHOCTHBIE IIOKA3aTEJIM JIBUraTelil IMPUBEIO K HEOOXOJUMOCTU CO3JaHUSl CEPUM THOHHMHIOBBIX
pacnpeneNuTeNbHbIX BaJOB JUIsl YJOBJIETBOPEHHUS PAa3IMUYHBIX KOHKPETHBIX 3alPOCOB 3aKa3UHMKOB.
PacnipenenurenbHble Badbl BBIMYCKAIOTCS «CTYNEHSMH» B EAMHUIAX MOIIHOCTH C 3aJaHHBIMHU
IUarna3oHaMd W3MEHEHUS 3HAUYeHUH KOHCTPYKTHBHBIX IapamMeTpoB (BBICOTHI KYyJIayKOB, BpEMEHU
OTKPBITOI'O COCTOSIHMS KJIAllaHOB, BPEMEHU MX MEPEKPBITUS U T. I.), YTO IO3BOJISIET NOA00paTh
pacnpenenuTeNbHbI Bajdl K JBUTATENI0 aBTOMOOWIISA, KOTOPBIM COOTBETCTBYET OINPEACICHHOMY CTHIIIO
BOXKJIeHUs. Tak, Ban 1-i CTyneHH UMEET 10 CPaBHEHUIO CO CTaHIAPTHBIM 4yTh 00Jie€ BBHICOKHE KYJIauKH,
o0ecreunBarIIie HEMHOTO OOJBIIMKA XOJ KIAmaHOB, HEMHOTO OOJBIIYIO IMPOJOJIKHUTEIBHOCTh HX
OTKPBITHS, a TaKXke U OoJbiee nepekpsritue. OH JOIDKEH XOPOIIOo JepKaTh XoJlocTeie 060poTsl oT 1000
00/MUH U BBIILIE.

Ban 2-ii crynenu umeet 0oJiee BHICOKHE 3HAUEHHUS TEX )K€ MapaMeTpoB (C pabouyuM JUarna3oHoM OT
3000 mo 7000 06/mMuH), HO oOecriedrBaeT HEMHOTO HEPOBHBIN XoJocTol X0 (mpuMepHo 750 06/MuH).
Ban 3-if crymenu obecneunBaeT emle OOJBIIMI XOJ KJIAalaHOB, MPOJOJKUTEIBHOCTh UX OTKPBHITOTO
cocTosiHUS U nepekpbITusi. OH paccuuTaH Ha paboTy B ckopocTHOM auanazone oT 5000 mo 8000 o6/muH.

YeM BbIlIIe HOMEP CTYIIEHH, TEM XYK€ XOJIOCTON X0/, HI)KE MOIIIHOCTh JABUTaTENsl B HUOKHEW YacTH
BHEIIHEW CKOPOCTHOM XapaKTEPUCTUKH, Xy>KE€ €0 TOIUIMBHASI 3KOHOMUYHOCTb, HO 3aTO BBIIIE MOIIHOCTh
IpU BBICOKMX 000pOTax KOJeHYaToro Bayia. Bambl Bbimie 3-i CTYNEHH NpeaHa3HAYeHbl TOJBKO IS
JBUTaTeNeil TOHOYHBIX aBTOMOOMIeH. Ilpum BbIOOpE TIOHMHTOBOTO pPACIpPENENUTENIHFHOTO Bajla 4acTo
MPUXOJIUTCS MPEO0JIeBaTh UCKYIIIEHNE TOCTABUTh HA JIBUTATelNb Ball KAK MOKHO OOJIbIIIEH CTYIEHHU, TEM
0oJjiee 4TO CTOMMOCTH BaJIOB OOBIYHO HE 3aBUCUT OT CTyNEeHEW MOIIHOCTH. Takasi cTpaTerus He Bcerja
cebst onpasapiBaeT. [lepebop B BEIOOpE HOMEpa CTYIEHU PaclpeleIUTEILHOTO Bajla MOYKET MPUBECTH K
TOMY, YTO B OOBIYHBIX JIOPOKHBIX YCIOBHUSX MOTU(PHUIMPOBAHHBIA aBTOMOOMIIb OK&KETCS XYXKe
ucxoanoro. Heo6xoauMo Takke MpUHUMATh BO BHHUMaHHE T€ W3MEHEHHUS, KOTOpPHIE YK€ BHECEHBI B
KOHCTPYKLMIO nBuratens. Hekxoropeie npoduiam KyJauykoB paclpeneMTeNbHOIO Baja CIEHHABHO
pa3paboTaHbl AJsl JABUraTesield ¢ HaATyBOM, C YBEIMUEHHOM CTENMEHBIO CXKATUA WM paboTaIoUINX C
no0aBKaMM OKCHJA a30Ta.

[Tocrie ycTaHOBKM HOBOTO TIOHMHTOBOTO paclpele/UTeNbHOIO Bajla CleAyeT o00s3aTesIbHO
MPOBEPATH 3a30Pbl MEXK]y KJIAMaHAMH JHHILIEM MOPIIHSA. YBETUYCHHBIN X0/ KIIallaHOB MOXKET MPUBECTH
K CTOJIKHOBEHHIO UX C MOPIIHEM, OCOOCHHO ecii Oblia MponuTugoBaHa rojloBKa 0JI0Ka HWIMHAPOB WITH
ObuUIM  yCTAaHOBJICHbI 0oJiee BBICOKHE TMOPIIHM Ui yBEIHYeHHs creneHu cxarus. OObdHO



pacnpenenurenbHble Balbl 1-H M 2-H cTyneHed Takux MpoOJieM Ha CTaHJIAPTHOM JIBUTATesie He
BBI3BIBAIOT, HO YOEAUTHCS B 3TOM HYKHO.

Bce mnopmHeBple aBUTaTENM BHYTPEHHETO CrOpaHusl HMMEIOT, MO KpalHed Mepe, OJAMH
pacnipenenuTenbHblid Baja. OIUH pacrpeieuTeNbHbI Ball BBINOIHSACT IBOMHYIO pabOTy: OH OTKPBIBAET
KaK BITyCKHBIE, TaK U BBIITYCKHbIEC KJIallaHbl. A Ha JBUTATENSAX C JBYMs paclpeaeiuTeNIbHbIMU BajJaMHu
KaXbIH BaJl yIpaBJIseT TOJIbKO CBOUMH KJIallaHAMU — JINOO BITyCKHBIMM, JTMOO BBIITYCKHBIMH.

OOBIYHO JBUTATENH C OJHHUM pACIpeNeTUTEeNbHBIM BAaJIOM MMEET MO JBa KiamaHa Ha LWIMHID, a
JBUTATEIb C JIByMSl pacHpelesIUTENbHBIMU BajlaMd — 4YeThIpe KialaHa Ha IWIMHAP. boiapmimHCTBO
CTapbIX aBTOMOOWJIBHBIX ABHraTeledl MMEIOT 10 OJHOMY BIIYCKHOMY OJHOMY BBIITyCKHOMY KJIamaHy.
OpnHako B COBPEMEHHBIX JBUTATEISIX Ha KAKIBbIA LMIUHAP NMPUXOAUTCA MO TPHU, YETHIPE KJalaHa, a B
HEKOTOPBIX JABUTATENSIX U BCE IATh, XOTS paclpeAeIuTeNbHbIN Bal TOJIbKO OJMH. Yalie Bcero JBurareib
MMEET 10 JIBa BITCKHBIX BBIITYCKHBIX KJlallaHa Ha LMJIMHJP, TaK YTO B YETHIPEXLMIMHIPOBOM JIBUraTEIe
pabotaroT 16 KIanaHoB.

VYBenuueHue KOJMYECTBA KIIAMaHOB MOBbINIAET 3((EKTUBHOCTh PabOTHI JIBHUraTelis, MOCKOJIbKY
oOecrnieunBaeTcs Jiydlllee HaroJHEHHEe LHWIMHIPOB pabouel cMechlo M ynajieHHe oTpaboTaBIIUX ra3oB.
Tem He wMeHee, ymnpaBieHHEM OOJBIIMM KOJHMYECTBOM KIIAMIAHOB JIy4IlEe CHPABISIIOTCS /1B
pacnpeaenuTeNbHbIX Baja, TO9TOMY COBpEMEHHbBIE JBUTaTeNId C OOJBIINM KOJIHMYECTBOM KIIAlIAaHOB UMe-
10T, KaK IIPaBWJIO, JBA PACIIPEIEIUTENbHBIX Baja.

IpyxuHBI KJIANIAHOB U KJIANAHbI

Hwukaxkas MO)II/I(bI/IKaHI/IH DJICMECHTOB ra30pacnpenenI/ITem,H0171 CHUCTEMBbI ABHUIraTciasds HEC HMECT CTOJIb
BR)XHOTO 3HAYCHHMS, KaK MOTU(HKAIWS KIamaHHBIX NpyxuH. [lpu paborte nBurarens pacrpenenuTeIbHbIe
BaJIbl (WJIM OJIMH BaJT) BPAIIAIOTCS C OYEHBb OOJIBIION YTIIOBOM CKOPOCTHIO, 3aCTABIISAS KJIAllaHbl OY€Hb OBICTPO
OTKPBIBAaThCS 3aKpbIBaThCs. EJMHCTBEHHOE, YTO 3acTaBiseT KiIamaHbl TOYHO CJIEJOBaTh 3a MNpoduieM
KyJIauKOB, 9TO — KiamaHHele npyxunbl (puc. 4.3). Korma B mporecce perynupoBaHus ¢a3
ra3opacrpesieieHusi MO0 TpH YCTaHOBKE TIOHMHTOBOTO Baja MPOAOJDKUTEIBHOCTh OTKPBHITOTO
COCTOSIHMS KJIallaHOB YBEJIMUYUBAETCS, TO BpeMsi, HEOOX0AUMOE JJIs IEpEMEILEHUS KIanaHa U3 3aKphITOro
nojoxeHus (OT celyia) MO TOJHOTO MOoAbEMa W BO3BpAIlEHUs OOpaTHO, yMeHbliaercs. Curyanus
yCYryOusieTcss MPU YBEITUYCHUH CKOPOCTH BpAIICHUS KOJIGHYATOTO (@ 3HAYUT, PACIpeIeIUTEIHLHOTO)
Baja. BciencTBue 3TOro BO3MOJKHO BO3HMKHOBEHME OTpPbIBA CTEpPXKHS KialaHa OT KyJlauka WIA OT
KOpOMBICIa B TOT MOMEHT, KOI'Jla IIOPUIEHb JBUKETCS BBEpX. B pesynbraTe mpou3oiiieT CTOJIKHOBEHUE
KJIamaHa ¢ mopiiHeM. Kpome Toro, mpu ABMKEHHUU C OONBUIMMH CKOPOCTSIMHM KIamaHbl HAYHUHAIOT
BUOPUPOBATH U HE YCIIEBAIOT OTCIICKHUBATH MPOPHIIH KYJIauKOB.

Tonpko Tpu ¢akTopa MOryT CIOCOOCTBOBATh MPENOTBPALICHUIO CTOJKHOBEHHS KialaHa C
nopiHeM (opcupoBaHHoro jBurarens. llepBelii — mpuMeHeHHE OCOOBIX TIOHMHIOBBIX MOpIIHEH,
MMEIOUINX CIENMAIbHBIE BBITOUKM B UX JHUINAX; BTOPOM — YBEJIWYEHHE YCWIUS KJIAAHHBIX NPYXKHH;
TPETUl — YyMEHbBIIEHHE MAacChl JBIXKYLIMXCS 4YacTel KJalmaHHOIO MEXaHM3Ma, CIOCOOCTBYyoLIEe
YMEHBUICHUIO HMHEPHMOHHBIX Ccwil. [loaToMy MoauduKanuio KiIanaHHOTO MeXaHH3Ma Heo0XO0AUMO
HAaYMHATh C YCTAaHOBKHM Oo0Jjiee >KECTKUX KJIAaMaHHbIX MNpYKWUH. [ CHM)KEHHS NBWXKYIIUXCS Macc B
TIOHUHTOBOM KJIAlIaHHOM MEXaHU3M€ NPUMEHSIOT CTEp)KHH KIIAallaHOB, ONOpPHBbIE MIAWOBl U Tapesku
NpPYXKWH, HM3TOTOBJCHHBIE M3 THTaHa. OgHAKO, MpHUMEHSs OoJee >XECTKHE TIOHWHTOBBIC MPYKUHBI
KJIallaHOB, HEOOXOJUMO HMETh B BUAY, YTO MPHU 3TOM 3HAUUTEIBHO YBEJIWYMBAIOTCS MEXaHUYECKHE
Harpy3kd Ha MEXaHU3M IPHUBOJA KJIANaHOB. JTO 3aMETHO CHMIKAET HAAECKHOCTb U JOJTOBEYHOCTH
KYJIaYKOB pAaCIpPENEIUTEIbHOTO Bajla, KJIANAHHBIX MPYKHUH, CTEP)KHEH KJIAalaHOB M HAIPaBIISIOLIMX
BTyJIOK. KpoMe TOro, mpm O4YeHb CyIIECTBEHHOM YBEIMYEHUHU YCWIMH, CO3/1aBAEMBIX TIOHHHIOBBIMU
NPYyXKMHAMM, UHOTJA CTAHOBUTCA MEXAHUYECKH HEBO3MOJKHBIM IPUBOAMTH B ABM)KECHUE KJIANIAHBI JaXe
IIPY OTHOCUTEIBHO HM3KOM 4YacTOTE BpalleHWs KOJIEHYaroro Bana asurarensd. Camu NpyXUHBI He



JOOABJISIOT MOIIIHOCTU JIBUTATENI0, HO 0€3 MX YeTKOW M HaJeKHOM palboThl Helb3s OyAeT TOOUThCS OT
JBUTATENS KemaemMoro ¢ dekra.

ABOT OT KOJMYECTBA KJIANIAHOB MOIIHOCTH 3aBHCUT. UeM OoJjblle KIIaraHOB, TEM BBIIIE MOITHOCTb
neuraressi. COBpeMEeHHbIE MOIIHbIE JBUTATEIM UMEIOT 10 YeThIpe KianaHa Ha muinuHap. [lodyemy ke Hemb3s
OTPAaHUYUTHCS JByMs KJIallaHAaMU Ha IWIMHAD, clelaB ux Oosbliero pasmepa? Jleno B ToMm, 4TO uepe3
MEHBIIIAE OTBEPCTHS Ta3 T€YET ObICTpee, MOITOMY ABUTATENb paboTaeT OoJjiee TIABHO HA MaJIbIX CKOPOCTSX
BpaIlleHUs] KOJICHYaTOTro Bajla. MHOTHE CBEPXCKOPOCTHBIC IBUTATEITM TOHOYHBIX aBTOMOOMIICH UMEIOT TOJBKO
1o JBa OOJBIIMX KJIallaHa Ha LMJIMHIP, MOCKOJIbKY padora JIBC Ha manbix 000poTax KOJEHYATOro Bajla HE
UMEET ISl HUX PEIaoLero 3HaueHusl.

Ecim aBTOMOOMIH WMMEET 3HAYMTENBHBIA TPOOEr, TO KJIamaHbl JBUTATENe pPabOTAIOT YK€ HE Tak
XOpOII0, KaK MM TOJIOKEeHO. Ha M3HOIEeHHOM ABHUTaTeNe KJanaHbl MJI0X0 MPHIEraloT K CeIily, IOTOMY YTO
OHM OONTAIOTCA B M3HOILICHHBIX HAINPABISIOMIMX BTYyNKax. VM3-3a M3HOCa JeTajeil KIalmaHHOTO MeXaHH3Ma
TEPSETCSI MOIIHOCTh M MOXKET Ja)Xe NMPOU30MTH MOBPEKACHUE JBUTATEINS, MOITOMY JH00as MOIU(HUKAINS
KJIAMMaHHOTO MEXaHW3Ma JIOJKHA COIMPOBOXKAAThCA TMPUTUPKOM KIIAMaHOB M THIATEIBHON MPOBEPKOU
HATPAaBJISIOUINX BTYJOK U MPYXKHUH.



IIpakTnueckas padora Ne 6
Tema 4 IlepeobopynoBanne ABUTATEJIA
2. [loaroTroBKa MIATYHOB JJI MOAU(UITUPOBAHHOIO ABUIaTEJIsI

O3HakOMJIEHME ¢ IPaBUJIaMU IIO00pa AaTYHOB, METOAMKAMH pacyera

HIaTyHbI M KOJIeHYATBIE BAJIbI

OpuuM U3 BaxHBIX (PAKTOPOB, KOTOPbIE HEOOXOAMMO YYHUTHIBATH MPHU MOATOTOBKE HIATYHOB IS
MOJIU(HUIMPOBAHHOTO JBUTATENs, SBJISIETCS MOJHOE OTCYTCTBHE MX Je(opMupoBaHHOCTH. J[axe cierka
neGopMHUpOBaHHbIE MIATYHBI YAEPKUBAIOT MOPIIHM B OTBEPCTUSAX LMIUHIPOB IOJ YIJIOM, YBEJIWYHMBAS
TPEHHE, YTO CHMKAET MOIIHOCTh JIBUraTelsl U yBEIMUMBAET ero u3Hoc. [loatomy mpoBepka coocHOCTH
NOPIIHEH W UWIMHAPOB SBJSIETCA O00s3aTeIbHOM W IEepBOOYEPETHOM omepanueid mpu  cOopke
¢dopcupoBanHoro asuratens. Kpome Toro, nenecooOpasHO NMPOBEPUTH pa3Mepbl OOJBIIOIO OTBEPCTHS
TOJIOBKM IaTyHa. Ecny maTtyH nmoaBeprajics MOBBIIIEHHBIM Harpy3kaM OT J€TOHAllMU, TO OTBEPCTHE B
€ro TroJIOBKE MOXET ObITh 1e(OpPMHUPOBAHO WM YyBEJIWYEHO. BcliencTBHE 3TOr0 MOXKET MPOU30HTH
[IPOBOPAYMBAHUE BKJIA/bIIIEH IATYHHBIX MOJIIUIIHUKOB U IIOJOMKA JIBUTaTEIs.

Ecnmu nBurarens Oyner paGoTaTh NMpH BBICOKMX CKOPOCTSAX BpAIlleHUs KOJEHYaToro Bana (Ooiee
6500 06/mMuH), TO dyuIie Moa00paTh OTBEPCTHE CO CTOPOHBI OOJBIIOrO KOHIIA IIAaTyHa TakK, YTO-ObI €ro
pa3Mepbl YKJIAIbIBAIMCh B HIDKHUN TIPEJIEN MO JOMyCKa, OTOBOPEHHOTO (hHPMOU-TIPOU3BOAUTENEM. DTO
MaKCUMaJIbHO YBEJIWYHUT 00KaTHe MOAIIMIHUKA, YTO YMEHBIIUT PUCK BbIXOAa ero u3 crpos. Cruemyer
MIOMHUTh, YTO MOJIIMIIHUK B OTBEPCTUH YIEP>KUBACTCS CHUJION TPEHHMs, a HE SA3bIYKAMM Ha BKJIAJIbIIIAX.
CrnenoBarenbHO, TpeOyeTcss TOUHBIM BBIOOp Tocaiaku. Eciy MOBBIIIEHHBIE MOIIHOCTHBIE MOKa3aTelu
JBUTATENs] IOCTUTAIOTCS 3@ CUET YBEJIMUYEHHUS €ro CTENEeHM CXKaTHs, TO BaXXHO HCIOJIb30BaTh LIATYHBI,
U3rOTOBJICHHBIE U3 JIyYIIUX KOHCTPYKLMOHHBIX MaTepUaloB U 00pabOTaHHBIE Ha JIydlleM
obopynoBanuu. Huzkoe OKTaHOBOE 4HMCIO OCH3MHA YacTO BBI3BIBAET JETOHAIMIO, @ OYEHb BBICOKHE
JUHAMUYECKHE Harpy3KH, BbI3BaHHBIC JI€TOHALMEH, MOTYT pa3pylIMTh BKJIAJBIIHN KOPEHHBIX U
IIaTYHHBIX HOJIIUITHUKOB.

OuyeHb BOXHBIMU JETAISIMU, OTBEYAIOUIMMU 3a HAJECKHOCTh INATYHHBIX MOAIUITHUKOB, SIBIISIOTCS
00aTHI KperuleHns mwaTyHoB. [lo Harpy3koi OONTHI yAJIUHSIOTCS, B PE3YJIbTATE YErO OCIAOISIOTCS CHUIIbI
o0xaTHsi BKJIAbIIIEH, W BO3pacTaeT PUCK MX NpoBopaunBaHus. [loaToMy >kenarenbHO MPHOOpETaTh
cample JIydIlHue, camMble JOpOorue maryHHble 00nThl. OTBepcTHe B OOJBIIOM KOHIIEC HIATyHa B PE3yJbTaTe
SKCILTyaTally JBUTATENs OTKIOHAETCS OT WACaNbHON OKpykHOCTH. [Ipn n3MeHeHun pasmepa Oosee 4eM Ha
nonyctumbie 0,025 MM 00BIYHO Kpyriias (popma BOCCTaHABIMBAETCS C MOMOIIBIO MOBTOPHOTO NUTH(OBAHUS
(mepenundoBku). OnHAKO CleAyeT Yy4YUTHIBaTh, 4YTO MepenuIndoBKa (pa3BepTka) MATYHHOH KPBIIIKH
BBI3BIBACT IMOSIBJIICHUE HEXKENATEILHBIX MEXaHUUECKHUX HANPSDKSHWH B IATYHHBIX 00JITaX M B yIJIax IUIOIMIAI0K
IIATYHHBIX OOJTOB. DTH HANpsDKEHUS MOTYT NPHUBECTH K Ae(deKTaM IIaTyHa, MO3TOMY B ()OPCHPOBAHHOM
JIBUraTesie HUKOIJA HE CleAyeT HCIOIb30BaTh ONEepaunuio Mepenuin(oBKH A COXpPaHEHMs IIaTyHa.
besonacuee nmprodpectn HOBBIA. HykHO M30erath mpuMeHEHHS YK€ HCIIOJIb30BAaHHBIX U BOCCTAHOBIICHHBIX
maTyHoB. J[pyruM Ba’kKHBIM IOKa3aTeJIeM IlIaTyHa SBJSETCS ero obias macca. BoJgpIIMHCTBO 1IATYHOB
UMEIOT OoJblliie OanaHCUPOBOYHBIE MOAYIIKM Ha OOOMX KOHLAX. YMEHbIIas MX, MOKHO YMEHbBIIUTbH
o0mryto maccy maryHa npuMmepHo Ha 10 %. DTo He yBETWYUT MONIHOCTH ABUTATEINS MPH MOCTOSTHHOM
4acTOT€ BpallleHUs Bajla, HO 3aTO YJIYYIIUT pEaKLUUI0 Ha OTKPBIBAHUE JPOCCEJIBHOM 3aCIOHKU
KapOroparopa. YBEJIUYUTCS pa3rOHHAs MOIIHOCTb JIBUraTeNs, YIy4llaiolas pa3rod aBTOMOOMIIS.

Cpenu aBTOMOOMJIBHBIX CIIOPTCMEHOB — OCOOBIX MpPUBEp)KELEB MOAM(UKALMU ABUraTteiaen —
00JIBIION MOMYJISPHOCTBHIO TOJIB3YIOTCSI KOBaHble IaTyHbl. [Ipoliecc HM3roTOBIEHUS TaKUX IIATYHOB
3aKJII0YAETCs B cleayroleM. Mertajuimueckas 3aroToBKa, pa3orperas 10 KpacHOro KajaeHHsl, [IOMEIAeTcs
B KOBOUHBIM Ipecc, rae el mnpupaercs npuMmepHas ¢opma Oyayumied nertanu. 3aTeM MOTYYEHHbBIN
noiyhadbpukaT 06pabaThIBAETCsl HA METAJUIOPEXKYILIEM CTAHKE Ul MOTYYECHUsI HEOOXOIUMBIX pa3MepoB U
KayecTBa MoBepXHOCTeW. [lonp3a OT KOBKM COCTOMT B TOM, YTO MOJIEKYJIbl MeTajlla MOJIy4aroT OoJiee
IUVIOTHYIO YHAKOBKY M 00pa3yloT HYXXHYIO KOH(Urypauuio 0e3 HapylIeHUs LEJIOCTHOCTH MOHOJIUTA.
KoBanast KOHCTpyKIIMs [TOJTydaeTcsl IPOYHEE U MEHbIIIE CKJIOHHA K 00pa30BaHUIO TPELIH.

B npopmaxe wumeroTcs pa3HOOOpa3Hble TIOHMHTOBBIE INATYHBI, IIOJIyY€HHBIE METOJOM KOBKH.
W3rotoBurtenu npeiaraloT TIOHUHIOBBIE IIATYHBI MOBBIIIEHHON MPOYHOCTU Kak JUIsl TOHOYHBIX, TaK U
Ui nopoxHsix BapuantoB [IBC. K maryHam npuiiaraercs Kpenek BbICOKOM IMPOYHOCTH, OHU XOPOILLIO
0TOAJIaHCUPOBAHBI, IPUYEM IO CPABHEHHUIO CO CTaHAAPTHBIMU OHM HE TOJBKO IPOYHEE, HO U Jerye,



CJICA0BATCIIbHO, UMCIOT MEHBIINN MOMEHT HWHCPLUH BO BpPAIIATCIbHOM JIBUKCHHU. HGKOTOPBIG (I)I/IpMLI
BBIITYCKAOT KOBAHBIC KOJICHYATHIC BaJIbl IAJId COBPCMCHHBIX (bOpCHpOBaHHBIX }IBHFaTeHefl. HanpnMep,
(I)I/IpMa Honda BBIITYCKACT CTAHAAPTHBIC KOBAHBIC KOJICHYATHIC BaJIbl IJId CBOUX JIBHUT atencil. KoBaHrle
KOJICHYATBIC BaJlbl IMPOYHEC CTAHAAPTHBIX JIMTBIX BAJIOB, @ B TOHOYHOM BAapHWAaHTC C€HIC U JICTUC. Takme
BaJlbl 6BICTpee Ha6npamT CKOpPOCTh BpalcHusd BCJICIACTBUC MEHBIIICH HHCPLHUOHHOCTH H IIOOTOMY
MCHBIIC HAIrpy>KaroT HIaTyHBI.



IIpakTnueckas padora Ne 7
Tema 5 ABTOMOOWIbHBIE JIEKTPOHHBIE CHCTEMbI
1. Cucrembl 3JIEKTPOHHOIO yipaBJieHnsi GOPCMPOBAHHBIMHU ABUTATEISIMH

O3HaKOMIIEHHE C HaImpaBJICHUAMHA TIOHUHT'A 3JICKTPOHHBLIX CUCTEM ABUTATCIIA

[Ipu HexoTOpbIX MoOAM(UKALMAX JBUTAaTeNei, OcoOeHHO ¢  NPUMEHEHHWEM  HaJJyBa,
BO3HHMKAeT HEOOXOAMMOCTb YIPABJIATH BIPHICKOM TOIUIMBA U YIJIOM ONEPEKEHUs 3aKUT'aHUs HE TakK, KakK
9TO MPEAYCMOTPEHO 3aBOAOM-M3roToBUTENEeM. B  MoauduuupoBaHHOM —JBUTaTene  LMIMHIPHI
3allOJIHAIOTCS. BO3AYXOM MO-Apyromy. Ecnm paHblie BO3AyX BCachlBaJICA B IIWJIMHAPHI, a JaBJICHUE
BCAChIBaHMsI OBUIO HIDKE aTMOC(HEPHOTO, TO TPU HAIWYMKA TypOOHAJTyBa BO3IyX HArHETAaeTcs B
JIBUraTeNb M0J M30bITOYHBIM AaBiieHHeM. UeM Ooiibllle BO31yXa MOCTYNAeT B ABHUraTeib, TeM OOJbliIe
TpeOyeTcs TOIIMBA U TeM OOJIbLIE TOJIKEH ObITh YTOJI ONEPEKEHUS 3aKUTaHUS.

Mmuorue ¢upMmbl, CrieUaIu3UPYIONIHEecs Ha BBITYCKE TIOHHHTOBOTO OOOPYIOBaHHUS, UMEIOT B CBOEM
apceHasie pa3IUYHble JOMOJIHUTEIbHBIE KOHTPOJUIEPHI, MOJKIIOYaeMble K BIlyCKHOMY KOJUIEKTOpPY, KOTOpBIE
uHdopmupyror bOY o nasnenun HaagyBa. HekoTopsle cuCTeMbl NMpeoyCMaTpUBAIOT PYYHOE YNpPaBICHUE
OINIEPEXKEHUEM 3aKUT'aHUsA. MOXKHO CaMOCTOSITEIbHO OTPEryJMpOBaTh YIOJI OINEPEKEHHs 3a-KUTaHUs B
3aBHCHUMOCTH OT COPTa UCIIOJIb3yEMOTI'0 TOIINBA.

Ecnu nBurarens OTperyJMpoBaH Ha TOIUIMBO C OKTAHOBBIM YMCIJIOM, PaBHBIM 95, a B HaJIUYUU €CTh
TOJBKO TOIUIMBO C OKTaHOBBIM YHCIIOM, PaBHBIM 92, TO HEOOXOJUMO OTPETyJIHPOBATh ONEpPEKEHHE
32)KUTaHUSA, UHAYE C JBUTATEIEM MOXKET CIyYHTHCS HENPUATHOCTH. COBPEMEHHBIE NPOTPAMMHUPYEMBIE
3JIEKTPOHHBIE CUCTEMBI YIIPABICHUSI JBUTATENIEM OYTH UI€AJIbHBI U1l MOIUGUIIMPOBAHHBIX JIBUTATEIIEH,
IPEIHa3HAYCHHBIX Ul CHOPTUBHBIX NOHOK. CranmapTHeli bOY 3aMeHsAeTcs BHEIIHMM KOMIBIOTEPOM,
NO3BOJISIIOIMM Ha-CTPOUTH KapThl BIPBICKA TOIUIMBA M OINEPEKEHUS 3aKUTAHUSA, KOTOpPBIE MOXHO
CMOTpETh Ha HOYTOYKe C MporpaMMHBIM o0ecrniedyeHneM, coBMecTUMbIM ¢ Windows. Cucrema mo3BosisieT
TaKXe HACTPOUTH €€ Ui pabOThI ABUraTeNsl C HAJTyBOM M C OKCHUIIOM a30Ta.

Bo BpeMs rOHOK peryaupoBKa aBTOMOOWJIBHOTO JIBUTATENs HA IyHKT€ PEMOHTA CTaHET MpOILIE U
ObICTpee, MOCKOIBbKY MOYKHO CMOJEINPOBATh PEXKHUMBbl JBMKEHUS aBTOMOOWIA. DTO MO3BOJMUT OIepa-
TUBHO BHECTH HEKOTOpbIE IOMPaBKW B CHUCTEMY M CHOBAa CMOJEIUPOBaTh TroHKY. OueHb yHZOOHO H
3¢ GEKTUBHO. TOM Cllydae, €ClIM HEOOXOUMO JONOJHUTENBHOE YIIPABICHHUE, TFOHUHIOBBIM PIHOK MOXET
NPEIOKUTH JONOTHUTENBHBI MUKPOIIPOLIECCODP, KOTOPBIK criocobeH paboTaTh COBMECTHO CO IITAaTHBIM
BOYVY. 3aBoackoit BOY u ero mporpamma COXpaHsIFOTCS I YIIPABICHUS BBIXJIONIOM B PEKUME 00paTHOM
CBSI3U, TOTJA KaK JOMOJHHUTEIbHBI MUKPOIPOIECCOp, MOACOCTUHEHHBIH K mTaTHOMY BDY, Geper Ha
ce0s (pyHKUMH yNpaBJIEHUs MOJavyell TOIUIMBA, ONEPEKEHUEM 3aKUTaHUS U HAJAyBOM. JlocTOMHCTBOM
TAaKUX JOIOJIHUTEJIBHBIX MMKPOIPOLECCOPOB  SIBISETCS BO3MOXKHOCTH MX  IIPOIPaMMHPOBAHHUSA
[OJIb30BATENIEM JJIsl  yNpaBieHus (QyHKOUSAMM, B KOTOPBIX OH 3auHTepecoBaH. llpm sToMm
JIOTIOJTHUTEIBHBIN MUKPOIPOLIECCOP MOYKHO MOJAKIIOYUTH K OOBIYHOMY IEPCOHATILHOMY KOMITBIOTEpPY, Ha
KOTOPOM MOYHO IIOCMOTPETH KapTy BIPBICKA U ONEPEKCHUS 3aKUTAHUS U CKOPPEKTUPOBATh UX T10 MEpe
HastoO0HOCTH. HeKoTOpBIe MUKPOIPOLIECCOPBI COXPAHSIOT PEe3epPBHBIE KOMMMU KapT, TO3TOMY K HUM BCET/a
MOYKHO BEPHYTbCS B CITyyae OMIMOKHU MM NIPH JONOJHUTENbHBIX MOIU(pHUKaLUAX aBurarens. Hexoropele
MHUKPOIPOLIECCOPBI MOTYT COXPAHAThH JI0 YETBIPEX CO3JaHHBIX MOJIb30BaTeNIeM KapT, U JOOYI0 M3 HUX
MOYKHO BKJIFOUHUTH HPSMO € IPUOOPHOH maHenu. Mo)XKHO, HalpuMep, COXPaHUTh KapThl TUIA «OOBIYHAS
noe3nka Ha OeH3uHe AU-92» wnu «ronku Ha OeHsmHe AM-98». [lommmarh OOPTOBOWM KOMIBIOTEP —
3HAYUT OHUMATh, KaK BbDKATh U3 JBUTATENs BCE, HA YTO OH CIIOCOOEH.
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Tema 5 ABTOMOOWIbHBIE JIEKTPOHHBIE CHCTEMbI
2. PazmenieHue J10MOJHUTEIbHbBIX TOHUHIOBBIX IPHOOPOB B CAJI0OHE ABTOMOOMJISA

Wrtak, curHanel ¢ AaTYUKOB MOCTYMAIOT HAa WHAMKATOPHI, BHITIOJIHEHHBIE B BUIE JJICKTPUUECKHUX
JaMIiouex, JuO0 Ha UUGPOBBIE WM  CTPEJIOYHbIE TPUOOPHI, TOKA3BIBAIOIIME  BEIUYUHY
COOTBETCTBYIOILIIETO PETUCTPUPYEMOTo mapamerpa. B pesynbrate MomuduUKanyMy ABUTaTeIsl U CUIOBOM
nepesayd MOSBISICTCS OOJNBINOE KOJWYECTBO JOIMOJIHUTENBHBIX TIOHUHTOBBIX MpuOOpoB. I[losTomy
BO3HHMKAeT MpobiieMa MX Ieslecoo0pa3sHoro pasmenieHus M kperuieHus. Korpa aBTomMoOwnu ObLaH
KpylHee, WX NpUOOpHBbIC MaHENH TOoXe ObUIM OONBIIMMH, W HAa HHUX OBLJIO JOCTaTOYHO MECTa s
JIOTIOTHUTENBHBIX MPUOOPOB. Ha maHensax coBpeMeHHBIX KOMIAKTHBIX aBTOMOOMIIEH TaKOTO MecTa MOUTH
HE OCTaJoCh, M JOMOJHUTENbHbIE MPHOOpPHI TaM pa3Memniath Hekyna. [loaTomy mnis pasMenieHus
JIOTIOJTHUTENBHBIX MPUOOPOB HEOOXOAMMO MPOSBUTH OIMPENEICHHYI0 CMEKAJIKy U JaXKe H30LIPEHHYIO
u300peTarenbHOCTh. K cuacTbhio, KOHCTPYKIUS MOYTH BCEX TOMOJHUTEIBHBIX MPUOOPOB paccuuTaHa Ha
WX pa3MelleHue BHEe NpuOopHOW mnaHenu aBToMoOwis. I[Ipubopsl OOBIMHO MPEACTaBISAIOT COOOM
UH/IMBUIyaJIbHbIE Y3JIbl, pa3MEIIEHHbIE B OTJENbHBIX KOPITyCaX, U3TOTOBJICHHBIX JINOO M3 IUIACTMACCHI,
au00 W3 YEPHOTO WJIM XPOMHPOBAHHOTO MeTasuia. [IpuOopsl MOTYT OBITH YCTAaHOBJIEHBI WHAWBUIYAIBHO
unn rpynne. [Ipubopsl MOXKHO MPOCTO 3aKPENUTh HA MOBEPXHOCTH JIMIIEBOW MaHenu. EquHCTBEHHBIN
HEJ0CTaTOK COCTOUT B TOM, YTO IPOBOJA JUIsl IPUCOEAUHEHNUS 3JEKTPOIIUTAHUS, JATYMKOB U MACChI pac-
II0JIO’KEHBI Ha 3aJHEM CTOPOHE y3J1a B MECTE KOHTAKTa C MaHEJIBIO.

Bce uzrotoButeny npubOpOB MpeAiaraoT JOMOTHUTEIbHbIC TIOHUHTOBBIE TTAHETH JJI UX MOHTaKa
Ha JIOTKE <JIJII MEJIOYEi» WM B THE3JE IOJ TEeNeIbHUIly. ITH CBOOOJHBIE MPOCTPAHCTBA OOBIYHO
pacmojioKEeHbl B LEHTPE JIMLIEBOM MAHENNW, U TIO03TOMY 3[€Ch MOXKHO YCTAaHOBUTb HECKOJIBKO
JIOTIOJTHUTENBHBIX PUOOPOB. bosbllle Bcero BBIMYCKAIOT MaHeIu ¢ Mpubopamu Ui MOHTaXa B THE3Je
neneabHULBL. PazMerienne npuOOpoB B MEMENbHUIE YAOOHO elle TeM, YTO K Hell yXe IMOJBEICHO
HaIpsDKEHUE OT aKKyMYJISITOpA JJIsI IUTAaHUS TIPUKYPUBATETIS.

Hekotopbie HM3roToBUTENM NPUOOPOB NPEAJAralOT TIOHMHIOBBIE TEPEXOMHUKH I MOHTaXa,
NPEJCTaBISIIOIINE COOOM TJIACTMACCOBBIE KOPITyCa, MPHUCIOCOONCHHbIE Ui KpEIUIEHUS B CaMbIX
Pa3IMYHBIX CBOOOJHBIX MECTax JIMLEBOM MAaHEIN: CIpaBa U CJIeBa OT Hee, B LIEHTpe U T. 1. OObIYHO Takue
NEPEXOTHUKHA UMEIOT MEJIKO IPaHyIMPOBAaHHYIO MTOBEPXHOCTh, KOTOPask XOPOLIO COYETAETCS C BHEIIHUM
BUJIOM OOJIBIIIMHCTBA JIUIIEBBIX TAHEIICH.

OnHa W3 MOMyJISPHBIX PAa3sHOBUAHOCTENM NEPEXOAHUKOB CKOHCTPYMpPOBAaHA JUIsl KpEIUJICHUS K
nepefHel CTOWKE Ky30Ba CO CTOpPOHBI BoauTens. Ha cToiike MoXeT OBITh 3aKpeIuieHO [0 Tpex
HeOOoNbIUX MpUOOPOB. Takol MPUOOPHBIN y3€I JIETKO KPEIUTCS Ha CTOMKE BBITJISIANT TaK, Kak OyJITO €ro
YCTAaHOBWJIHM Ha 3aBojie. lIpuaeTcss TONBKO MPOCBEPIMTH HECKOJIBKO OTBEPCTUH JUISI TOTO, YTOOBI
IPOJIOKUTh U BBITALUTH HAPYKYy HEOOXOIUMYIO 3JEKTpONpoBoAKy. Crneayer oOpamaTh BHUMaHHE Ha
BCE MPUMEUaHUs, MPEAYNPEKACHUS U PEKOMEHAAIMN M3rotoButelnsa. Hampumep, He HYKHO NBITaThCS
JUISL TIOJIBOJIA DJIEKTPONMTAHMUS HCIIONb30BAaTh IMPOBOAA MEHBLIETO CEYEHHUs, YE€M pPEKOMEH]I0BAHO
U3roTOBUTENIEM. B nmyuiiem ciyyae yepe3 HECKOJIBKO MUHYT U3 IPHOOPOB MOMIET JIBIM.

KoHTpoJibHbIe BONPOCHI U 3aJaHUs

1. B yem 3axirovaeTcst posib JIEKTPOHUKHA B COBPEMEHHOM aBTOMOOMIIE?

2. Yo Takoe 610K 31eKTpoHHOTO yrpaieHus (b2Y)?

3.Kakue wuHPOpMAIMOHHBIE JaTYUKU UM HUCHOIHUTENbHbIE MEXaHU3Mbl TPUMEHSIOTCS Ha
COBPEMECHHBIX aBTOMO6I/IJ'I$IX, OCHAIIICHHBIX 60pTOBI)IMI/I KOMHI)IOTCpaMI/I?

4. Yto takoe YUII u kakoBo ero HazHaUeHUE?

5. I[HH 4cero npeaHasHavucHa CUCTEMa CaMOANAarHOCTUKH ,Z[BPIFaTeJIH?

6. Kakue nHpopMalmoHHbIE JATYUKUA U MPHUOOPHI MHPOPMAITMOHHOTO KOHTPOJIS MPUMEHSIOTCS Ha
COBPEMEHHBIX aBTOMOOWIISIX?

7.Urto Takoe 6OPTOBOI KOMITBIOTEP aBTOMOOWIIS?
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1. TroHUHT KOpOOKHU nepeaay

Tpancmuccus J11000T0, OCOOEHHO CIIOPTUBHOTO AaBTOMOOWIIST — BAXKHEWINIUH MEXaHU3M
peanu3alyyd JUHAMUYECKUX XapaKTEPUCTHK ABUTATENs. YBEJIWYUBILIASACA MOILIHOCTH MOTOpa TSHKKUM
OpeMeHeM JIOKHUTCS Ha TPAHCMUCCHUIO, KOTOpasi JAOIMOJIHUTEIbHON Harpy3Kud MOKET U HE BbIAEp)KaTh. A
KaK BBICHUTH, Ha YTO CHOCOOHA TpaHCMHCCHUsS Bamiero aBtomoowns? Jlms 3Toro ciemyer 3HaTh ee
OCHOBHOM MapaMeTp — MPOXOJHONW MOMEHT. Jlo TexX mop, Mmoka OH MO BEJIMYMHE OOJIbIIEe WM PaBeH
KpyTsIIeMy MOMEHTY JBHUraresisi, — Bce B nopsnake. HesHaunTenbHOE MPEBBIINICHUE JUIIb COKPAIAET
pecypc kopoOku. Ho ecnu oHO gocTUraeT mosyTopa pas, IMecTepHH OyayT paboTaTh MpPaKTHUYECKU Oe3
3amaca TMPOYHOCTH U O pecypce MOKHO BooOIe 3a0biTh. Ecnmu ke KpyTSmuUid MOMEHT [BUTATeNs
NPEBBIMIAET MPOXOTHOH MOMEHT TPAaHCMHCCHH 0OJIee YeM B MOJITOpa paza — KOPOOKY HaJI0 MEHSTh WIIN
nepeienbBaTh. B MpOTUBHOM Cilydyae eCTh pUCK HMPOCTO «IIOPBATh)» TPAHCMHUCCHIO.

TroHUHT KOpOOKHU nepesayd

KopoOka mepenay urpaer B TPaHCMHCCHUU OCHOBHYIO pPOJIb — JlaXK€ C OTHOCHTEIHHO CIIa0bIM
MOTOpPOM MaIIMHA MOXET OBITh OBICTPOH OJaromaps MpaBHIBLHO MOJOOPAaHHBIM NEPEAaTOYHBIM YHCIAM
KIIII. CnopTuBHBIE aBTOMOOWIN OTIUYAIOTCS OT CEpUNHBIX, B MEPBYIO Ouepellb, UMEHHO KOpPOOKaMu
nepenad, a y>k IoTOM MOTOpaMH, Ky30BaMU U TIOJIBECKOM.

Jlns Hamnydmed pa3srOHHOM JWHAMHMKM TPAaHCMHCCHS JIOJDKHA MO3BOJSATH MOTOPY KaK MOYHO
JoJiplie padboTaTh B ,,IPaBOM“ 30HE HIKalbl TaxoMeTpa (B MPOMEXYTKE OT 00OPOTOB MAaKCHUMAaJIbHOTO
MOMEHTa J0 00OpOTOB MaKCHUMaJbHOW MOIIHOCTH). JJOOUTHCS ATOTO HECIOKHO: HYXKHO JIHIIb, YTOOBI
nepeJaToyHble 4Mciaa KaxJIoW M3 mepenad Obuid OMu3ku Ipyr K Jpyry. Torma mpu nepexiitoueHuu
,»BBEPX"‘ 000POTHI yHaayT HEHAMHOT'O, MOTOP BHOBb OKa)XeTcs ,,B MOMEHTE" M CMOXKET PE3BO yCKOPSTh
aBTOMOOWJIb. ,,bian3kue™ cTyneHn KOpOOKM NOMOTYT M MpU HEPeKIIOYeHUH ,,BHU3': Jake Ha
OTHOCHUTENILHO BBICOKOH CKOPOCTH B Cllydae HEOOXOJUMOCTH MOKHO CMENIO BKIIIOUUTH MOHIKEHHYIO
nepegavy M caesiath pa3sroH 0ojiee MHTEHCUBHBIM, HE PUCKYS IPU 3TOM BBICKOYUTH B KPAaCHYIO 30HY Ha
taxoMeTpe. KoHeuHO, KOHCTPYKTOPHI CEPUIHBIX aBTOMOOMIIEH 3HAIOT 00 3TOM He XyXke Hac ¢ Bamu. Ho
pAAbl MEepelaTOYHBIX 4YHUCENl CTAaHAAPTHBIX KOPOOOK HEpPEIKO HMEIT OrPOMHBIE ,,JIbIPHI MEXKIY
coceqHUMH CTyneHsAMU. [TOHATHO, YTO MHXKEHEPHI MOAOUPAIOT TaKOW AN HE CO 37la U HE OT XOpolIei
XKU3HU. Benp ,,rpaxTaHCKuii aBTOMOOWIIL JOKEH MMETh HE TOJIBKO NMPUEMIIEMYIO0 TUHAMHKY, HO U
YAOBJIETBOPSATH MHOTUM JIPYTUM TPEOOBAHUSM.

Bo-niepBbix, 0OH 00513aH YBEpEHHO pa3BUBaTh MAKCUMAJIbHYIO CKOPOCTb, TOCTYIHYIO JJIsl MOTOpa
MaHHOW MolHocTU. [[s 3TOoro mepemava, Ha KOTOPOM OH €€ JOCTHraeT, JOJKHA OBITh JTOCTaTOYHO
»UIMHHOK®, ¢ MaJlbIM TI€peIaTOYHbIM OTHOIICHHUEM. BO-BTOPHIX, aBTOMOOWJIL JTOJDKEH YBEPEHHO
Tporathbcsi C MeCTa Ha KPYTOM IMOABEME C TOJHOW HArpy3Koul, a IUisi 3TOro TpedyrTcs ,,KOpOTKHEe
Hu3lMe nepefadd. Yro ke nenarb? BbIxon oIMH: cOXpaHMB KOpPIyC KOpoOkM (ero mepenenka —
CJIMIIIKOM JIOPOTO€ YIOBOJBCTBHE), 3aHOBO M3TOTOBUTH OPUTMHANBHBIE Ballbl U InecTepHu. Pabora sTa
Yype3BbIYAIHO TpyJOEMKasl, a MoToMy HenemieBas. [ 1e-HuOyap B AMepHuKe Ha 4eloBeKa, JKENaroIllero
U3MEHUTH TepeJaTOYHbIe YUCIIa CTaHAAPTHOW TpaHCMHCCHUU cBoero “Mepceneca”, mocMoTpenu Obl Kak
Ha [IOMEIIaHHOTO. A I BIAJENbLEB OTEYECTBEHHBIX MAIIUH €CTh OJHO BECbMa IPUATHOE
00CTOSITENTLCTBO: B HAIIEH CTpaHEe OMBIT MOAOOHOTO Poja MepelesoK HAKOIJIeH, U HeMalblid. 31eCh, KaK
OObIYHO, B aBaHTapA€ BBICTYNWIM AaBTOCIOPTCMEHBI: JUIsl pajulM, AJs Kpocca M ,,Koibla“ ObUIO
pa3paboTaHO OTPOMHOE KOJMYECTBO CaMbIX Pa3HBIX PSAAOB M TJaBHBIX Map — B MEPBYIO odepenb, A
NepEeIHENPUBOIHBIX TONBSITTUHCKUX MAIlIWH.

HecMmotpst Ha pa3nuumsi, Bce TIOHHMHTOBBIE PSAIBI CTPOSITCA, B OOILEM, MO OAHOMY HPUHLUIY.
Husmme nepemaum 3aech CyLIECTBEHHO , JIMHHEE, TO €CThb 00Jiee CKOPOCTHBIE YE€M Yy CEpHMHBIX
KOpOOOK. A BBICIIME — Ha000POT, ,,Kopoue™ u Ommxke ApYr K apyry. Takoil moabop meperaTOuHBIX
YKcesl HEMHOT'O YCJIOKHSIET IPOLECC TPOTaHUsl ¢ MECTa, 3aTO MOTOM MOBEJCHHE aBTOMOOMJISI MEHSETCS
IPOCTO CKAa30YHBIM 00pa3oM: YK€ Ha MEepBOWU-BTOPOMl ,,BBIKPYTHB® MOTOP JO OTCEYKH, MOXKHO
pa3orHatbCsi O CKOPOCTH, rie OyayT BIIOJHE YMECTHBI YeTBepTas, IATas U Jaxke Ilectas nepenadu!
HuuyTh He MeHee MHTepecHON cTaHOBUTCS U ObicTpast e3na. Hanpumep, gaxke eciu msTas nepenava yxe
,»B TOHYcCe“, i 00OpPOTHI OCTATOYHO BBICOKH, MOKHO 0€3 MpoOJeM MeperTH Aake He Ha YETBEpPTYIO, a
Cpasy Ha TPETHIO CTYIEHb U C/eNaTh Pa3roH elle 00Jiee MHTEHCUBHBIM.



YcranaBnuBas B KOpOOKY HOBYIO ,,HAUMHKY, CIEAyeT IUIIb MOMHHTb, YTO HE KAXKIBIA DS
CMOXET HOPMAJIBHO ,,y’)KMBAThCI C CEpUMHON TJIABHOW Tmepenaderd. Brpodem, 31ech BapHaHTOB
pazpaboTaHO TOXE HEMano: B CTAaHAAPTHBIA KapTep MOXKHO YCTaHOBUTH TIOHUHTOBBIE ,,MTapBI™‘ C
nepeaatounbiM unciom 4,33; 4,5; 4,7; 5,0, u maxe 5,125. A eme MOXHO YCTaHOBUTH TaK HA3bIBAEMYIO
KOPOTKYIO ,,KyJIUCY*, KOTOpasi U3MEHSET MePelaTOuHOe OTHOIIEHUE NMPUBOJA NepekitoueHus. CTOUT 310
HEZ0pOoro, 3aTo ONEepUpOBaTh KOpPOOKOM OyneT Kyna mpomie. A ecTh JIM BapuaHThl emie Oolee
SKCTpEMaJIbHbIE, HEXENIN NpocTas 3aMeHa psana? 3a OTACNIbHYIO U BeCbMa HEMAJYIO IUIATY JKEJIA0IINM
cobepyT caMyl0 HACTOSIIYI0 TOHOYHYIO KYJA4KOBYIO ,,IIIECTHUCTYNKY . Takas KOpoOKa TMO3BOJSET
TOHIIIMKAM TEPEKIIYaTbcs 0e3 BBIKMMA CICTUICHUS M CYIIECTBEHHO COKpalaeT BpeMs pasrona. Ho
YTOOBI €3/IUTh HA ,,KyJauke, OJHUX TOJIbKO JE€HEer Majlo, Hy>)KHO eIle M YMeTh e mosib3oBatbes. [la u
IIYMUT TaKas TPAaHCMUCCHSI CHIIbHO- IPUMEPHO Kak cepuiiHas 6e3 macia. Bripouem, ObIBarOT KyJlIauKOBBIS
KOpOOKH, KOTOpbIE HE TPEOYIOT CHEIUaTbHBIX ,, OHOUHBIX" HABBIKOB (TIpaBla, Ha OTCUECCTBCHHBIC
MAIIMHbl UX, K COXKaJCHHWIO, HEe CTaBAT). B TIpuHIUIE, KyJadukoBas KOpoOKa yCTpoeHa TaK Ke, Kak
oObIUHasi, TOJBKO BMECTO KOCO3yObIX IIecTepeH — MpsiMo3yOble, BMECTO 3yOuaThix My(pT —
KyJTauyKOBble, W HHUKAKUX CHHXPOHH3aTOPOB — TOHOYHOE 3arerieHue. Kymauku obecrneunBaioT
BBICOYANIIIYI0 CKOPOCTh MEPEKIIOUEHHH, HO U3-3a YAApHBIX HArpy30K OBICTPO CKPYIJIAIOTCS U TPeOyIOT
3aMEHBI.

Br16op cuennenus

Eme Gonee BHUMATENbHO MPUAETCS OTHECTUCH K BBIOOPY ClLiCTUICHHS. Belb eMy MpuXoauTcs He
TOJIKO Tepe/iaBaTh MOUTHOCTh OT MOTOpPa K TPAHCMUCCUU, HO M UIPaTh poib JeMidepa, CMATYaroIero
PBIBKM TIPU MIEPEKIIIOUEHUH TIepesiad U Pe3KOM pa3rOHe WU, HA00OPOT, TOPMOXKEHHUH JBUTaTteneM. TyT,
YTO Ha3bIBAETCs, IIAT BJIEBO, IIAT BIpaBo... [locTaBumib cnabyto KOp3UHY — HEMHUHYyeMa MpoOyKCOBKa
CleruieHus, a 0onee MolHas He OyJeT CTIaKWBaTh PHIBKH, YTO MPUBEIET K MOBBIIICHHBIM YIapHBIM
Harpy3kam B TPaHCMHUCCHUU M, COOTBETCTBEHHO, MPHOIM3UT ee KOoH4YMHY. Ho maxke eciu cremyieHue
no00paHo TPaBUIBHO, TPU arpecCUBHOMN e3/1e MpOoOyKCcOBKa My(THl Hen30exkHa, a eClIH Bl elle U
mo0uTens HE cOpachiBaTh Ta3 MPU MaHUITYJIHUPOBAHUM KOPOOKO. B Takmx ciydasx He3aMEHUMBIMH
OKa3bIBAIOTCSl METAUIOKEPAMHUUECKHUE JUCKU CLEIUICHUS.
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2. TroHMHT MexXK0JIecCHOro AuddepeHnuaia

O3HaKOMIIEHHE C HaIMpaBJICHUAMHA TIOHHMHT'a MCKKOJICCHBIX U MCKOCCBBIX I[I/I(l)(l)epeHIlI/IaHOB

Mesckonecnwiii  ougpgpepenyuan — STO y3ed TJIABHOW Tepelaydd, MpeaHa3HAuYCHHBIN
KOMITEHCHPOBATh PA3JIM4Me YTJIOBBIX CKOPOCTEH MpaBBIX U JIEBBIX BEAYIIMX KOJEC aBTOMOOWIIS TPU €To
JIBY)KEHUH 110 HEPOBHOCTSAM JIOPOTH, a 0COOEHHO — Ha KPUBOJIIMHEHHBIX yyacTKax goporu. HecomHennsie
JOCTOMHCTBA MEXKOJIECHOTO nuddepeHirana mposBIsIIOTCS OCOOEHHO OTYETIMBO TpPU ABMKCHUU
aBTOMOOWJI TIO TBEPAOM ONMOPHONW MOBEPXHOCTH C XOPOUIMM CIEIUIGHHEM LIMH C J0poroil. B stom
clly4yae KpyTsIIMA MOMEHT, MOJBOAMMBIN OT KapAaHHOTO Baia K kopmycy auddepeHuuana (BOAWUIY),
pacmpezensercss MOPOBHY MeXAy BeAyIluMu konecamu. OHaKO, eclii MpaBoe U JIEBOe BEAYyIIHE Koyeca
MOMAJAI0T Ha YYAaCTKHU MOBEPXHOCTH, UMEIOIINE CYIIECTBEHHO pa3inyHble KOA((UIMEHTH CIETICHUS
IIMH C JIOPOTO#, TO MPOUCXOIUT IMepepacipeieieHne TSArOBbIX MOMEHTOB MEXKIY 3THUMHU Kosecamu. B
pe3ynbTaTe KoJieco, HaxoJsieecs Ha 6osiee CKOIb3KOH MOBEPXHOCTH, HAYMHAET OYKCOBATh, 1 CyMMapHast
CHJIA TSTH Ha BEAYIIUX KOJIECaX CTAHOBHUTCS MHHUMAIBHOM, YTO CYIIECTBEHHO CHMKAET POXOIUMOCTh U
TSATOBO-CKOPOCTHBIE CIIOCOOHOCTH aBTOMOOWIISA. [1o9TH BCsSi MOITHOCTH JBUTATENS OyIET 3aTpadunBaTHCS
Ha BpallleHHE OJHOT0 M3 KOJEeC COOTBETCTBYIOIIETO Beayliero Baia (momyocu). Bam mpu sToMm
UCTIBITHIBACT TIOBBIIICHHYIO HArpy3Ky M MOXET OBICTPO BBIMTH M3 CTPOs, OCOOCHHO TPU HAIWYHU
(hopCHUPOBAHHOTO JBUTATEIS.

Pemenuem MoskeT ObITh IpuMeHeHHe IuddepeHIraia MOBBIIEHHOrO TpeHus. [lapamokcanabHO, HO
yBeJNIMYEHHE TpeHus B AudQepeHnane XoTs U BbI3bIBACT 3HAUUTEIbHbIE TOTEPU MOIIHOCTH U CHIDKEHUE
KIIJ] Tpancmuccuu, 9TO SIBISETCS €r0 KPYHMHBIM HEJOCTATKOM, HO 3aTO NMPHUBOIUT K BBIPABHUBAHUIO
TATOBBIX MOMEHTOB MEXIY IpaBbIM U JIEBBIM KOJECAMU U YBEIMUYEHUIO CYMMApHOM CHJIBI TATH. DTO
yIIy4IIaeT TATOBbIE BO3MOKHOCTH aBTOMOOWISA. DTu nuddepeHnransl OTIHYalTCs ApPYr OT JApyra
KOHCTPYKIUEHN y37a TPeHUS U Pa3iNuHbIM KO3((UIHUEHTOM OIOKUPOBKH, T. €. COOTHOLUICHHEM MEXIy
MOMEHTOM TpeHHusi B JuddepeHiraie 1 MOMEHTOM, KOTOPBIA MOABOAUTCSA OT KapAaHHOTO Bajla K €ro
Koprnycy. B coBpeMeHHBIX aBTOMOOUIISAX OJIOKMpOBKA auddepeHIinania BKII0YACTCS U BBIKIIOYACTCS 10
KEJaHUIO BOAUTEINS 100 aBTOMAaTHUECKU. B aBTOMOOMIISIX paHHUX BBIITYCKOB TaKasi OMIIHS OTCYTCTBYET.

Kpome cumxenus KI1/] tpancmuccun, nuddepeninan NOBBIIIEHHOTO TpeHus: 001a1aeT emie psaoM
HenocTtaTkoB. JluddepeHnnansl ¢ OOJIBIIMM BHYTPEHHHM TPEHHEM XYK€ O0ECleYMBalOT MO-BOPOT
aBTOMOOMIIA Ha JOpOre M M3AAI0T JISA3ralolluii 3BYyK, MOTOMY 4YTO 3a0eraroiiee KOJecO MbITaeTCs
Bpamarbesi ObICTpee OTcTaromero. TIOHWHTOBBIE AU (epeHInabl MOBBIIIEHHOTO TPEHUS — H3IEIHs
JIOBOJILHO JOPOTHE M CIIOKHBIE, IIO3TOMY HX YCTAHOBKAa IOJl CHJIy TOJIBKO BBICOKOKIACCHOMY
CHEIHATUCTY.

Jlnst OOBIYHBIX aBTOMOOMIIBHBIX JJOPOT JIy4Ile MOAXOAAT AuddepeHnaisl ¢ MEHbIIMM TPEHUEM, HO JJIS
TOHOK MO HpsMOi audQepeHuaibpl TOBBIIICHHOTO TPeHHUsT UMEIOT npeumyinectBa. s aBTromoOusei,
npeIHa3HaYeHHBIX TOJIBKO JIsl TOHOK, Jy4llle BooOIe oTKa3aThes oT Auddepenuana. B atom cnyuyae Ha
€ro MECTO CTaBHUTCS CIEIUANIbHAS «KAaTYIIKa» — Hepa3beMHas AeTajb, KOTOpas HANpPSIMYIO COEIUHSET
BeJyIIME BBl (IIOJIyOCH) KOJIEC M BCerJja 00eCceuynBaeT paBHbIN MOABO MOIIHOCTH K HUM (puc. 1).

Pucynok. 1 TIOHUHTOBas «KaTyIIKay, HAIPSAMYIO COCIUHSIIOAs BeAyIUe Ballbl (TI0OIyOCH)

Ilpn mepenade MOBBIIEHHOM MOILIHOCTH M IHpPHU YCIOBUM OOeCHeYeHHs HEOOXOIUMON TATOBOM CHIIBI
MIPOYHOCTh BEAYLIUX BaJOB (IIOJyocei) CTAaHOBUTCS COMHUTENbHOU. OOBIYHO BEayIME Baslbl UMEIOT Ha
Hapy>KHbIX KOHI[AX LIAPUKOBBIC INAPHUPBI PABHBIX YIVIOBBIX CKOPOCTEH, @ HAa BHYTPEHHUX KOHIAX —
TpunouaHsle mapHupsl. [Ipu nepenade OOIBIIMX yCHIMHA, OCOOEHHO IMPH pa3roHE aBTOMOOWIS, 3TU



HauOoJiee cialdble y35bl MOTyT ciaomaThcsi. OOHOBIIGHHAs CHJIOBas TEpeiada MOMKET BbIIACP)KaTh BCe
pacquHHe Harpy3KH, HO 10 TOfI HOpI)I, IIOKAa KOMIIAHHUU 110 HpOI/ISBO)ICTBy IIIUH HC BBIHYCTSIT Ha pBIHOK
IIIMHBI C yBeJII/I‘-ICHHBIM KOB(l)(bI/H_[I/IeHTOM CLCIIJICHUA. Tor;[a HpI/II[CTCSI 3aMCHUTH BaJlbl Ha CJIGILYIOH_II/Iﬁ
TI/IHOpaBMep. Bonee HpOLIHI)IC THOHUHI'OBBIC BGIIYHII/IG BaJIbI C YCI/IJ'IGHHI)IMI/I HIapHI/IpaMI/I paBHI)IX er'IOBBIX
CKOpOCTEM MOTYT NepeaaBaTh JOMOJHUTEIbHbIE HArPY3KHU, BEI3BaHHBIE 3aMEHOM MIKH (pHcC. 2).

Pucynok 2 . TroHUHIOBBIN BelyINI Bajl C yCUJIEHHBIMU LIAPHUPAMU PaBHBIX YIJIOBBIX CKOPOCTEHN

Kpome Toro, noBblieHnEe TATOBOW MOLIHOCTH U KPYTALIET0O MOMEHTA HAa BEAYILIUX KOJIECAX MOKET
noTpedoBaTh TaKXKe 3aMeHbI CTynHIl Kojiec. Ha puc. 3 moka3aH OfMH U3 BapUAHTOB CTYIUIBI C IETBHBIM
(aHUEeM U yCUIICHHBIMHU IINMUIBKAMU KPEIJICHUs KoJeca.

Pucynok 3 - TroHuHroBasi crynwuia

KOHTpOJ’[LHLIe BOIIPOCHI U 3a/laHUA

1. TlepeunciinTe OCHOBHBIC THITHI TPAHCMHUCCHI COBPEMEHHBIX aBTOMOOMIICH.

2. JInst yero HeoOXoaMMa TPaHCMUCCHS?

3. B uem cocTout HazHavyeHue creruiennsi? Kakosa npu 3Tom posbs maxoBuka J[BC?

4.Kakwue cymecTBYIOT 3aKOHOMEPHOCTH paclpeiesieHUs IepeaTOYHBIX YUCET MEXaHMISCKON
TPaHCMHCCUU aBTOMOOMIIS?

5. KakoBo HazHaueHne MexkojaecHoro auddepenimana?

6. Ha3oBuTe TOCTOMHCTBA M HelocTaTKu AuddepeHiinaia NoBbIIIEHHOTO TPSHHUS.

7. B Kakux cimydasx OTKa3bIBAIOTCS OT MEKKOJIeCHOTO auddepenimana?

8. Uro Takoe ko3P GuUIMeHT 0I0KHPOBKU auddepenimana?
9. Kak cBsi3ana mpoxoauMocTh aBTOMOOMIISI CO 3HaUeHHEM KO3 UIIUEHTA OJTOKUPOBKHU

muddepeHnmrana



IIpakTnueckas padora Nell
Tema 7 TrOHMHT X010BOH YaCTH
1. lToxOop AUCKOB KOJIeC U IIMH

N3yuenue npaBui noadopa IUCKOB, MIUH, TPEOOBAHUN K HUM

Koneca sBnsiroTcst apmkutensimu aBToMoouns. Ho kpome cBoeil rmaBHOM QyHKIMU — TiepenaBaTh
CUJIy TSITM Ha OMOPHYIO IIOBEPXHOCTH U MEepeMeIaTh aBTOMOOMIIb B IPOCTPAHCTBE, KOJIeCa HECYT

VM OYEHb BAXHYIO ICTETUYECKYI0 Harpy3Ky. OHM SBJISIOTCS BMECTE C Ky30BOM OJHHMM U3 OCHOBHBIX
37IeMEeHTOB Au3aitHa. OCOOEHHO KpacHBbI AUCKH KolieCc. ABTOMIOOUTENU MPEANOYUTAIOT OOIbIINEe KOJe-
ca. YUem Oomple, TeM Jydine, TeM KpacuBee. UTOOBI pemiuTh, KaKOW IW3ailH JUCKOB I 3aKa3dhKa
sBIsieTCs OoJiee TPHBIIEKATENBLHBIM, coTorpadupyiite aBTOMOOHIL COOKY NpHUMEpsiTe BBIPE3aHHBIC
dororpaduu Kojiec Pa3NIUYHOTO pa3Mepa W C pa3HbIMH JUCKaMU. 37eCh MPOSABITCS MPUPOAHBIE
XYJI0’KeCTBEHHbIE HAaBBIKH JIMOO MOTpeOyeTcsl moMoIlb MpodeccuoHaabHOro AusaitHepa. TolbKo mocie
3TOTO CIeAyeT MATU K JWIepy M MpHoOpeTaTh MonoOuBIIMEcs NUCKU M mmHBL Ho B moboMm cimyuae
HEJb3s 3a0bIBaTh OCHOBHYIO (DYHKITHIO KOJIEC .

[IpakTuka mokas3blBaeT, 4TO OOJBIIME KoOJIeca MOJIE3HBI JIA aBTOCHOpPTAa, T. K. B HUX MOXKHO
pa3MecTUTh TOPMO3HBIE MEXaHU3MbI OOJIBIIETO pa3Mepa, OHU OOECTIEUMBAIOT Jydllee OXJIaKICHUE TOp-
MO3HBIX JMCKOB M OTBOJ TE€IUIa OT IIMH, KOTOpoe o0pa3yercs MpH UX Ka4eHHU C OOJIBIION CKOPOCTHIO.
Ho BepHO M TO, YTO MHOTHE aBTOTOHIIMKHM MPEANOYUTAIOT KOJIECA MAJOro pasMepa, IMOCKOJIBKY OHU
MO3BOJISIIOT elle OoJjiee MOHMU3UTH IIEHTP Macc aBToMOOWsA. BokoBas ycTOWYMBOCTH aBTOMOOWIS HpH
TOHKax JOJDKHa ObITh oOecrieyeHa B MEpBYIO ouepeib. Pazmepsl Kojiec, KOHEUHO, /I€J0 BKyca, HO OHHU
BCErza JIOJDKHBI OBbITh COIVIACOBaHbBl C TNepeJaTOYHbIMU 4YHuCiIaMu TpaHcmuccud. [locne npuHsATHS
pemieHuss o0 pasMepax U (opme Kojec M JAUCKOB M MX JHU3aiiHe Heb3s JOMyCTUTh OIIMOKY B
YCTaHOBOYHBIX pazMepax Koiiec. boiblioe 3HaueHe UMEIOT TaK Ha3bIBaeMblil oceT
u kox PCD nuckos.

Ogcem — >T0 pacCTOSIHUE MEXIYy CpEIHEH IIJIOCKOCTBIO BpPALLEHUS KOJeca U IIJIOCKOCTBIO
IpujieraHus AMCKa K CTYNHLE B MECTe KperyieHus Kojeca. Yem MeHblue odceT, TeM Jaiblie OTCTOUT
KoJie-co OT nojBecku. M Haobopot, yem Oosblie odcer, TeM IIyOke KOJIeCo yXOauT moi Kpbuio. [Ipu
CIIMIIKOM OoNbIIOM oO¢ceTe KOJeCO MOXET HayaTh LEeIUIAThCS 3a JeTanu mojaBecku. Jluck c¢
HENpaBWIbHBIM O(CeTOM YXYIIIUT YIPABISIEMOCTh aBTOMOOWJIA. ABTOMOOMJIL C HENPABUIIBHO
BbIOpaHHBIM O()ceTOM AUCKOB OyJeT MpbIraTh Ha BCEX HEPOBHOCTSX JOPOTH, Tepss YIPaBIISIEMOCTb.
Crenyer npuaep)xu-BaTbcs 3aBOICKMX PEKOMEHIALNH, TOra Bce OyAeT B MOPSIKE.

Koo PCD (Pitch Circle Diameter) — yCTaHOBOYHBIN pa3Mep JUCKOB. DTOT KOJI COCTOUT U3 JBYX
ymcen. [lepBoe U3 HUX — KOJIMYECTBO OOJTOB, KOTOPHIMU KpPENMUTCS JUCK K cTynuie. Bropoe uncio —
JIMaMeTp OKPYKHOCTH (B MM), OXBaThIBarolei OontoBbie oTBepeTHsi. Hampumep, kox 5x100 o3nauaer,
YTO JMCK KPETUTCS K CTYMHULE MATHI0 0OJITaMH, PACMOIOKEHHBIMU 110 OKPY>KHOCTH nuamerpoMm 100 mm.
Kox PCD naucka nomkeH coBnaiaTh ¢ KOJAOM CTYNHUIbI, HHa4Ye KOJIECO YCTAHOBHUTH OyAEeT HEBO3MOXKHO.

[Ipn mokynke AMCKOB HE HaIO 3a0bIBaThb O OaTaHCUPOBOYHBIX I'Py3HKaX, KOTOpble HEOOXOAMMBI
JUI TUHAMHYECKOW OalaHCUpOBKU Koiiec. ['py3uMKH KenaTeabHO YCTaHaBIMBATh Ha BHYTPEHHUH 000
mucka. Huuto Tak HE MOPTHT BUA JOPOTHX KoJec, Kak OaJaHCHPOBOUYHBIC TPY3HMKH, 3aKpEIICHHbIC
cHapyxu. [locie BpIOOpa MUCKOB KOJEC HE MEHbIIEe BHUMAHHE CIEAYeT YIEeNUTh BbIOOpY muH. OT
pasmepa JIMCKOB M IIMH 3aBUCUT F€OMETPUUECKUI paJlyc Kojeca , T. €. pacCTOSHUE OT OCH KoJjeca 10 Oe-
roBOM JOPOXKKHK. OT HEr0 HAIPSIMYIO 3aBUCUT TUHAMUYECKHUI paanycC Kojeca
Pa3zmep mmH 0003HayaeTcs coyeTaHueMm OyKB M TU(P B AIOMMOBON U METPUYECKOH CHCTEMaX.
Hanpuwmep, B mapkupoBke muHb 195/45 R 16 80V mudpsl u 6ykBbl 0003HaUaioT cieaytomee: 195 —
[IMpPUHA IIUHBI B MM; 45 — OTHOLIIEHHE IIUPUHBI PO HIMHBI K €r0 BBICOTE B MPOIEHTAX, B JAHHOM
npumepe 310 45 %, cinenoBarenpHo, KUpUHA IUHBI paBHA 195 - 0,45 = 88 MmMm; R — paananbHoe Ha-
IIpaBJICHUE KOpAA; 16 — mocagouyHblil fUaMeTp JUCKa B TIOMMax

(1 mrotim = 25,4 mm); 80 — MHAEKC TPY30MOABEMHOCTH; V — HHAECKC CKOPOCTH (B JaHHOM CiIy4ae
paspereHa cKkopocTh 10 240 kM/9).

WHaekc ckopocTH 03Ha4aeT MaKCHMaJbHYIO CKOpPOCTb, NOMYCTUMYIO AJsl JAHHOM MapKu IIMHBI
(Tabnuma).



HNHaexchl CKOPOCTH aBTOMOOMJIBHBIX IHIUH

Ne WNnpexe MakcumanbHas Ne MNunexc MakcumanbHas
/1 | CKOPOCTH CKOPOCTh, KM/4 1/ | CKOPOCTH CKOPOCTb, KM/

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 bonee 300

WHupeke rpy30mnoabeMHOCTH 0003HAYaeT JOMYyCTUMYIO BEPTHKAJIbHYIO HAarpy3ky Ha koseco. s

MHUHHMMAJIBHOTO MHAEKca (65) Harpy3ka He JoJpkHa npesbimats 2900 H, a anms MakcuMallbHOTO MHIIEKCA
(121) — 14 500 H.



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

O3HakOMJIEHHE C HaNpaBJICHUSIMU TIOHMHTa TOPMO3HBIX CHCTEM: JMCKOBBIE TOPMO3a, YCHUJIUTEIU
TOPMO30B, MaTepUabl I KOMIIOHEHTOB TOPMO3HBIX CUCTEM

Topmo3za — 3TO cucCTeMa MEXaHHW3MOB, MpPEJHA3HAUYEHHBIX JIS HMCKYCCTBEHHOTO 3aMeJUICHUs
aBTOMOOWIII C MAaKCHMalbHO BO3MOYKHOM WHTEHCHBHOCTBHIO. TOpPMO3HBIE CBOMCTBA aBTOMOOMIIS
OTIPECIISIOT MOCIEIHUN PyOek MEXIy MPUATHBIM OILILYIIEHUEM OT OBICTPOM €371l U MO30POM aBapHU.
[ToaTomy TpeGoBaHUsS K TOPMO3aM HEOOBIYaHO BBICOKH. C SHEPTreTHUECKHUX MO3HUIIMA TOPMO3a SBISIOTCS



npeoOpa3oBaTeNIIMU KMHETHUECKOW SHEPTrUM ABIKYIIETOCS aBTOMOOMIISL B TEIJIO0, KOTOPOE BBIIEISETCS
B 30HE KOHTaKTa TOPMO3HBIX KOJIOJOK C TOPMO3HBIMH JUCKaMH M LIUH ¢ Joporoi. Ilpu TopmoxeHun
TOPMO3Hasi CHJIA B IECATKH pa3 MPEBOCXOIUT CUITY TATH. Hey TMBUTEIBHO, YTO TOPMO3a U IIUHBI OBICTPO
M3HAILMBAIOTCS.

Topmo3nas neaajb. TopMo3a MPUBOJATCS B JIEHCTBUE IIyTEM Ha)KaTHsl HA TOPMO3HYIO MeJalb.
[legane — 3TO pblUar ¢ TaKUM COOTHOIIEHHEM IUIeY (MepeaaTOYHbIM OTHOLIEHHEM), KOTOPOE MO3BOJISET
IIPUBECTH TOpMO3a B JEWCTBHME, AaXe €CIM OTKa3zal cepBolnpuBoj (ycunurenab). KoHCTpyKTOpHI
NoJOMpPAlOT NEepPeAaTOYHOE OTHOUICHHE MeAald ONTUMalbHbIM oOpa3oMm. Tak, memanb ¢ MaibIM
NepeJaTOYHbIM OTHOILIEHHEM OBbICTpee CO3AacT TOPMO3HOE YCHIIME Ha KOJIecaX, HO MPU 3TOM yCHIIUE
Ha)XaTHs Ha caMmy nejainb OyneT upe3mepHo OonbmnM. Bomurens Oyaer ObicTpo ycraBath. ITosTomy
HY)XCH YCHUJIUTENb (CEPBONPHUBOI).

CepBonpusoa. Ha 6onbimmHcTBE aBTOMOOUIIEH CEpBONPUBO TOPMO3HON CHCTEMBI YIIPABIISETCS
BakyyMoM. OH co3/1aeT HEoOXOJUMOE YCHUJIME Ha MOpIIEHb IJIABHOTO LWIMHIpA, pasrpyxas Top-
MO3HYIO TeJlayib. | OHIMKH MPeInoYnTaloT UMETh TOPMO3HYIO Nefaib 0e3 yCUIMTENs, TOCKOJIbKY OHU
Jydie ee 4yBCTBYIOT. Ho 07100psATh UX IeHCTBHS, a TeM OoJiee MoipakaTh UM HE CTOMT.

TopMo3Hast KUAKOCTH. YCUIME OT HaXaTUs Ha TOPMO3HYIO Teaib MpeoOpasyeTcs ¢ MOMOIIbIO
IJIABHOTO LIWJIMHAPA B JaBJIEHUE TOPMO3HOM JKHUIKOCTH, KOTOpas MoJaeTcs BO BCe pabouyue LUINHIPBI
Kosiec. B paboumx muimHApax Kojec JaBlieHHME BHOBb IpeoOpasyercsi B CHIy, NPHKUMAOLLYIO
TOPMO3HBIE KOJIOAKH K IUCKaM JIMOO TOPMO3HBIM Oapabanam. CaMa >KUAKOCTb MPU TaKOM JIaBJICHUH HE
CXKMMAETCs, HO B HEMl MOT'YT OKa3aThCs ITy3bIPbKH BO3/1yXa, KOTOPbIE YMEHBIIAT JABJICHUE B CUCTEME, U
TOPMOXKEHHE MOXKET OKa3aTbCsi Manod3((EeKTUBHBIM. A 3TO MOXKET NMPHUBECTH K aBapuu. BoT mouemy
yAaJIeHUE BO3/1yXa U3 TOPMO3HOM CUCTEMBI, MIIM «IIPOKAYKa» TOPMO30B, — OIEepaLysl )KU3HEHHO BaXKHAsL.

TopMoO3Hast KHUIKOCTb BBIITYCKAeTCs pa3HbIX COCTAaBOB M MOXKET UMETh pa3jIMYHbIE CBOMCTBA.
Haubonee BaxHBIM MOKa3aTeIeM sBIIETCS TeMIlepaTypa KuneHus. Eciau )KUIKOCTh 3aKUIIUT, TO 3TO BO
MHOTO pa3 Xy)Ke, 4eM eclii Obl B Hel ocTaBayics Bo3myX. [lap cxkumaercs emie myudrne. TopmosHas
JKUJKOCTb OYE€Hb FMI'POCKOIINYHA, T. €. OHA BIUTHIBAET BJIary U3 OKPY KaroIlero BO31yXa U CO BpEMEHEM
CHIDKAET TeMIlepaTrypy cBoero kunenus. llpu momagaHuy >KMIKOCTH Ha OKpAlllEHHYIO ITOBEPXHOCTb
cienyeT ObICTPO YAAUTh €€ BETOIIBIO U OCTATKU CMBITh BOJIOH.

Topmo3Hble muIaHru. ToOpMO3HAs JKUAKOCTh IMOJAETCA MO TpPyOOmpoBoAaM, OOJIBIIMHCTBO
KOTOPBIX MPEJCTABIAIOT COOON KECTKHE MeTaulnyeckue TpyOku. Jlis moaBoja >KUAKOCTH K Kojecam
HYXHBI THOKHe nutaHrd. OObIYHBIE CTaHIAPTHBIC [IUIAHTH XOPOLIH, IOKa OHU HOBBIE. PaHO miM mo3aHo
(Jryuiie paHO) MX HPUXOAUTCA MEHATh. lIpum 3aMeHe Jydlle yCTaHOBUTh HE INPOCTbIE PE3UHOBBIE
LIVIAHTH, @ apMUpoBaHHble. OHU ITPOYHEE U MEHBIIIE Pa3AyBAIOTCS MO IEHCTBUEM 1aBJICHUS )KUIKOCTH.

CrangapTHble LUTAHTH OOJIAJAIOT OJHUM OuY€Hb O0JbIIMM HepocTaTkoM. Co BpeMEHEM pe3HHa
CTapeeT, paccilaMBaeTcs, W Ha BHYTpEHHEH IOBEPXHOCTH IIJIaHTa TMOSBISIIOTCS HUTEBUHbBIE
o0Opa3oBaHus, HalOMHHAOLIMe BoJIOKHA. Ilpm co3gaHum [aBieHUss B CHCTEME OSTH BOJIOKHA
NPOTAJIKUBAIOTCS B CTOPOHY pabo4MX LMJIMHAPOB, OJHAKO MPHU CHATHM AABICHMS IOCIE OTIYCKAaHUS
nefand TOpMO3a 3TH BOJIOKHA CO3JA0T CBOEOOpa3Hyr0 NpoOKy (OTBEpCTHE B IIJIAHIE COCTABISAET
npuMmepHo 1 MM B auamertpe!), KoTopas HE MO3BOJSET pabOuMM LMIMHAPAM PacTOPMa’KUBAThCH, U
KoJIeca TPOJ0JDKAIOT TOPMO3UTh. ITO YacTo siisiercs npuauHon T ¢ TsSHKKUMH MOCIeACTBUSIMU.

Topmo3Hnbie cynnopthbl. [Ipyu TopMOKEHNN TOPMO3HON AMCK 3aKUMAETCSI B TOPMO3HOM CYTIIIOPTE
Kak B cTpyOnuHe. JlaBieHHe OT IJIaBHOIO LMJIMHApA MEpelaeTcsl MOJ IMOPIIHU CYNIopTa, U OHU
NPWKUMAIOT TOPMO3HBIE KOJIOJKU K AMCKaM Win O6apabanaM. Yem Oofibllie MOpPIIHEH B CyNIoOpTe, TeM
Oosbie TopMo3HOE ycuine. Ha OonbImHCTBE aBTOMOOMIIEH B CYIIIOPTaX UMEETCS 10 OJIHOMY MJIU JBa
IWINH/IPA, HO HA TOHOYHBIX aBTOMOOMIISIX UX MOJKET OBITh YEThIPE WM JaXKe IIECTh.

Topmo3Hble qucku U 0apadaHbl. Y aBTOMOOMIIEH C JUCKOBBIMM TOPMO3aMHU TOPMO3HbIE JAUCKU
3aKpEIUICHbl Ha CTYyNHUIAX KO-JIeC W BpamaroTcs BMecte ¢ HUMH. boimee 90 % paboThl TOpMOKEHHS
HNPUXOAMUTCS HA TOPMO3a MEPEIHUX KOJIEC, I03TOMY Ha COBPEMEHHBIX aBTOMOOMIISIX MEpeIHHEe TOPMO3a
JIeNaT JUCKOBBIMU. OHU JIydllle OXJIaXAA0TCs U, KaK MpaBuiio, 3ppexTuBHee 6apabaHHbIX.

Ha cepuilHbIX aBTOMOOMJISIX MAacCOBOIO IPOU3BOJACTBA TOPMO3HBIE JUCKU BBINOJIHSAIOTCS
CIUIOIIHBIMH, TOT/Ia KaK Ha 00Jiee MOIIHBIX M OBICTPOXOTHBIX MOJAU(DUKAIUSIX CTABSIT BEHTHIUPYEMBbIC
qucku (puc. 7.2). Takue IUCKHM COCTOST M3 JIBYX POTOPOB, MEXIY KOTOPBIMH HMMEETCS 3a30p, IO
KOTOPOMY LIUPKYJIMPYET BO3yX IS
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JTy4IIero oxjaxjaeHus. YeM Oosblie AuaMeTp TOPMO3HBIX JUCKOB, TeM OOJBIINI TOPMO3HONH MOMEHT
OHM MOTYT CO3[aTh. TIOHMHIOBBIE JUCKH OOBIYHO MMEIOT YBEJIWYEHHBIH OUAMETpP MO0 CPaBHEHHIO C
cepuitHbiMU. bapaGaHHbIe TOpMO3a IPUMEHSIOTCS TENEPh TOJIBKO Ha 3aHUX Kosiecax. BHyTpu 6apabana
PacmoI0kKeHb! JBE TOPMO3HbIE KOJIOJIKH,

Puc. 7.2. TopMO3HBIE BEHTWIIMPYEMBIE TUCKH - KOTOPBIE IPUKUMAIOTCS OPIIHIMHU

pabouero MUIMHAPA K BHYTPEHHUM MOBEPXHOCTSIM OapabaHoB. bapaGanHbie TopMoO3a HaJIEKHBI U
BBIJICP)KUBAIOT AJUTEIbHOE WHTEHCUBHOE TOopMokeHHe. Okpacka cynmopToB u OapabaHoB. Ilocne
YCTaHOBKHM TIOHMHTOBBIX JFICKOB OOJIBIIOTO JUAMETpa CYMIIOPTHl TOPMO30B CTaHYT BHIHBI BCEM.
JKenarenbHO MX MOKPAcHUTh, YTOOBI OHU TAPMOHHMPOBAIM C HOBBIMU KpacUBBIMU AucKaMu. [louemy Obl
HE COBMECTHTh YCTaHOBKY HOBBIX JIUCKOB M KOJOJOK € Mokpackoil cynnoptoB? Topmoza — ycTpoiicTBa
IpSA3HBIE, IO3TOMY I€pel] IMOKPACKOW MX HYXHO XOpPOIIEHBKO MOYMCTUTH. J[si 3TOro MOXHO
BOCTIOJIB30BAThCS  CIIEIUABHON JKUIKOCTBIO ISl YHUCTKHM TOPMO30B WIIM YeM-HHOYIb MOJO0OHBIM.
CynnopTsl MOKHO MOKPACUTh U3 OAJIOHYMKA MM BPYUHYIO KUCTOUKOM. Kpacuth Hy)XxHO HEe MeHee yeM
B nBa ciosi. s okpacku TOpMO3HBIX OapabaHOB HUKakoi pa3bopku He TpeOyercs. HyKHO momHATH
3aJIHIOI0 YacTh aBTOMOOMJIS, CHATh KoOJieca M C MOMOILBIO IPOBOJIOYHOM INETKH U HaXJa4HON Oymaru
ouucTUTh Oapabanbl. Ilocie 4YHCTKHM CleayeT NpPOTEepPEeTh IMOBEPXHOCTH TPAIMKOH, CMOUYEHHOH B
JKUAKOCTU Il MPOMBIBKM TOPMO30B, M TIIATEJIBHO MPOCYIINTh 3TH IOBEPXHOCTH. TOpLEBYIO
MOBEPXHOCTH OapabaHa, TJie BBOPAYMBAIOTCS OONTHI KPEIICHHUs KOJIEC, HY>KHO 3aKJIeHTh Oymaroi. DTy
4acTh MOBEPXHOCTU 3aKpalluBaThb HE Hano. Ee Bce paBHO He BUIHO, KOrJa YCTaHOBJIEHO KOJIECO.
Mo’KHO 3aKJI€UTh TAK)K€ U IIUTOK MO3aJX TOpMO3a. Bpsin M KTO yBUAUT €ro HEOKpalIeHHbIM M03a1u
kosieca. Kpacute GapabaH, B OTIMYME OT CYNIOPTOB, — OAHO YAOBOJbCTBHE. ONATH-TAaKU KPAaCHUTh
JKeIaTeIbHO HE MEHbIIEe YeM B JIBa CJ0s. Ecim mocie OKpacKd TOPMO3 IUIOXO COOMpaeTrcsi, 3HAYUT
IIOKPACKON TEpeCcTapaanuch U HAJIOKWIN JIMIIHUKA CJIOM Kpacku. Ilocne BBICBIXaHUS JIMIIHIOW KPAaCKy
HYKHO YJaJIUTh, COCKOOJIUB €€ HOKOM.

Kosionkn u Hakjaaaku. TopMo3HBIE KOJIOJIKM KaK JUCKOBBIX, TaK M OapaOaHHBIX TOPMO30B
COCTOSIT M3 CTAJBbHOM OCHOBBI, K KOTOPOW MPHUKPEIJICHbl HAKIaJAKH M3 (QPUKIHMOHHOTO MaTepHuala.
Korga-to naBHO (pUKLUMOHHBIA MaTepHaj HakKJIaJ0K M3TOTOBJSUICS Ha OocHOBe acbecta. OH obnanan
IIPEKPACHbBIMU (PUKIMOHHBIMU CBONCTBaMHM, HO HMMEJ OJMH HEIOCTaTOK — acOecToBas MbLIb IpPU
BJBIXaHUM IIPEICTABIISIET ISl YEJIOBEKA CMEPTENIbHYI0 ONAaCHOCTh. COBPEMEHHBIE TOPMO3HBIE HAKIIAJKU
nenaoT 0e3 acbecta Ha OCHOBE MOJMMEPOB, METAIJIOKEPAMUKHU MWW HUX KOMIO3UIMH. YcTaHOBKa
TOPMO3HBIX JMCKOB M KOJOJOK C YJYYIIEHHBIMH XapaKTePUCTHKaMM — IIEPBbIM IIAr Ha IIyTH
NOBBIIIEHUS 2PPEKTUBHOCTH TOPMO3HOM CHCTEMBI. DTO camas MpocTasi MoAu(UKaLus, KOTopas 3aiMeT
JIBa-TpM 4aca BPEMEHM, HO 3HAYUTEIbHO MOBBICUT TOPMO3HbIE CBOMCTBa aBTOMOOMIA. IlocKonbKYy
KOJIOAKU SIBJSIIOTCS PACXOJHBIM MaTepHajioB M CO BPEMEHEM IMOJAJEeXKaT 3aMEHe, CIeAyeT
BOCIIOJIb30BaTbCSl 3THM, YTOOBI YCTAaHOBUTH HOBBIE COBPEMEHHBIE KOJOJIKU C YIy4IIEHHBIMHU
xapakrepucTukamu. HoBble TOpMO3HBIE J1eTaly MPUJIETatoT APYT K JIPYTY JIMIIb HECKOJIbKUX TOUYKaX, U
3P PEKTUBHOCTb TOPMOKEHHS IIPU 3TOM MHHHUMAaJIbHA, TIOATOMY HOBBIE TOPMO3HBIE KOJOAKH TPEOYIOT
INPUTHUPKHU, TpUpabOTKH, KoTopas HacTynaeTr yepe3 150-200 kM oObruHOM 3Kkcmmyaranuu. Henoouenka
NENCTBUTENBHBIX TOPMO3HBIX CIIOCOOHOCTEN aBTOMOOWIIA — mpsiMoii myTh Kk JITTI.



IIpakTnueckas padora Ne 13
Tema 8 TroHuHT cajioHa
1. 3ameHna pyJieBoro kojeca

O3HaKOMJIEHHE C HAaIIPaBJICHUSIMU TIOHUHTA PYJIEBOM CUCTEMBI, 3aMEHa PYJIEBOIO Kojeca

PyneBoe koneco — mepBoe, 4TO MpPUBIEKAeT BHUMAaHHE B CAJOHE aBTOMOOWIS. JTO OCHOBHAs
TOYKA KOHTaKTa BOJMUTENS C aBTOMOOWJIEM, MOITOMY JKENaTelIbHO, YTOOBI pyJieBOE KOJIECO He
pazapaxaino, pagoBayo B3MIsiA. [Ipy mpoekTUpOBaHUU CTaHIAPTHOTO PYJIEBOTO KoJieca KOHCTPYKTOPHI
PYKOBOJCTBYIOTCS TPeOOBAHUAMU CTaHJAPTOB, HE BKycaMu notpedureneii. [loatomy To, uro xoporuio
JUIsL TIPOM3BOJUTENS, HE BCerjga ycTpaumBaeT motpeOuteneld. [Ipu TIOHMHIE cajoHa BOJUTENb MMEET
BO3MOXKHOCTh p€ajM30BaTh CBOU MOXKeIaHUs. PRIHOK MpenaraeT MHOYKECTBO Pa3HOBUAHOCTEHN pyJIeBbIX
KoJieC pa3HOM ¢opMbl W 1BeTa. MOXHO TPHOOPECTH pPYyJIeBOE KOJIECO OT MPECTHKHOM MapKu
aBTOMOOWJII, @ MOXXHO BBIOpaTh pyJeBOE KOJECO CHOPTHBHOrO cTwis. [lepen BeIOOpOM HOBOTO
PYJIEBOrO KoJjieca clieAyeT 00s3aTeIbHO BCIIOMHHUTD 3aKOHBI MEXaHUKU — Y€M MEHbIIe JUaMeTp Kojeca,
TeM OoJplliee yCWJIME TPUAETCS K HEMY NPHUKIAIBIBATH JUIsI OCYIIECTBICHHUS MOBOPOTAa aBTOMOOWMIISL.
Eciu B aBTOMOOMIIE OTCYTCTBYET IMAPOYCHIIUTEND PYJIsi, TO PYJIEBOE KOJECO MAJIOTO JUaMeTpa MOKET
JOCTaBUTh MHOTO HEYZ00CTB, CBSI3aHHBIX C YIIPABICHUEM aBTOMOOHIIEM.

He Oyner nuiiHuM MMETh B BHJy OJIHY MaJE€HbKYIO XHTPOCTh — 3TO ChEMHOE pYJIEBOE KOJECO.
OHO rapaHTUpyeT JAOMOJIHUTENIBbHYI0 0€30MacHOCTh, CBA3aHHYIO C YTOHOM aBTOMOOMIIs. CHUMast KoJieco
Ha CTOSHKE, BOJUTENh BCETJa CMOXET HAaWTH CBOW aBTOMOOWIb TaM, TJle¢ OH €ro OCTaBWJ. 3aMeHa
PYJIEBOrO KoJieca CBs3aHAa C pELICHHEM OJHOW OYeHb BAKHOW MpPOOJEMBI — 3aMEHOM MOJIYLIKH
0e3omacHOCTU. BOJIBIIMHCTBO COBPEMEHHBIX aBTOMOOMJICH OCHAIEHBI NOJYHIKaMH Oe30MacHOCTH.
Onna U3 HUX BCTpoeHa B pyneBoe koseco (puc. 1). IlockonbKy Ha phIHKE HET TIOHHHTOBBIX PYJIEBBIX
KOJIEC, OCHAIIEHHBIX MOyIIKaMH 0€30MacCHOCTH, TO 3aMEHa PYJIEBOr0 KoJieca O3HAa4aeT yTpaTy OJHOTO
U3 CpPeJICTB OE30MMaCHOCTH BOJIUTETIS.

Jlis 3aMeHBl pyJIeBOro Kojeca MPUXOJUTCS OTKIIOUUTH CHCTEMY Mojayliek Oe3zomacHocTH. biok
yIOpaBlIeHUs] CUCTEMOI 0e30MacHOCTH Yallle BCEro PacIoiOKEeH B IEHTPAIbHOW KOHCOJM CajloHa, HO
MOXET ObIThb M B JPYroM MecTe. JTOT k€ OJIOK ympaBiseT, Kak IpaBUIIO, U HATSHXKEHUEM peMHEn
0€30IaCHOCTH.

Ho mnpoGnema mnomymiek ©€30MacHOCTH HE HCUEPHBIBACTCS MPOCTHIM OTKIIOUEHHEM OJoKa
yIpaBlIEHUSI.

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

Bo-nepBbIX, mMoOciae 3TOro CUTHANbHAs JaMIlOuka (MHIUKATOp) CHUCTEMBbl O€30MacHOCTH Ha
npuOOpHOIT ocke OyneT MOoCcTOsIHHO BKiItoyeHa. OHa MOXKeT pasapaxkars Bogurens. Ho ropaszno 6onee
BaXHO TO, YTO 3TO MOXKET MOCIYXHUTh MOBOJIOM K Cepbe3HbIM IpeTeH3usMm coTpyanuka ['MBJ/] mpu
MIPOXOXACHUH MJIAHOBOT'O TEXHUYECKOT0 ocMoTpa aBToMooussi. B aeiictByromux [IpaBunax 1opoxHOTo
nexenust (I1/1J[) He oroBopeHo oO0s3aTenbHOE HaIWuuMe MOMyIIeK Oe3omacHOCTH. Ho eciu oHH
MPEeyCMOTPEHbl KOHCTPYKIMEH aBTOMOOWIIS, TO CHUTHAJl MHIUKATOpa CIYyXUT HHPOpMairuei o0 ux
OTCYTCTBHH, YTO MOYKET IOCIY>KUTh IOBOJOM JJIsl PELLIEHUS] MHCIEKTOPAa O MOBTOPHOM IPOXOKICHUU
TEXHUYECKOTO OCMOTpa aBTOMOOWJIS TOCJIE YCTpaHEHUs HeucnpaBHOCTH. CHpaBUTbCS € OITOH
po0JIeMOI MOXKHO JBYMsI crioco0aMu: NEPBBIN — 3aMacKUPOBATh CUTHAIBHYIO JJAMIIOUKY JIMOO yAAIUTh
ee TaHeNd TPUOOPOB; BTOPOH — «OOMaHYTh» CHUCTEMY CaMOAMATrHOCTUKH BDY, 3aMKHYB KOHTaKThI
CUCTEeMbI 0e301acHOCTU. VMIX HY)KHO COEIMHUTH MEPEMBIYKOI ¢ S-aMIepHbIM MpeaoxpanuTeneM. Torna



cUcTeMa CaMOJUAarHOCTUKU OyleT «IymaTb», 4TO MOJYyIIKa O€30MacHOCTH Ha MECTe, U I03TOMY
JIAMITOYKa MH/AMKATOpa IMOTacHET eCTECTBEHHBIM 00pa3oM.

Bo-BTophIx (4To0 emie Ooiee CyIIeCTBEHHO), yIaleHHe MOIYIIKH 0e30MacHOCTH Ha OJTHOM TOJIBKO
PYJIEBOM KoJiece HEHWTpaiu3yeT M BCe OCTajbHble cpeacTBa Oe3omacHOCTH. [loaTomy HeoOXoaumo B
00s3aTeIbHOM MOPAAKE IMOCTABUTHL B U3BCCTHOCTH 00 >TOM CTpaxoOBYIO0 KOMIIAHHUIO, KOTOpas BblJaBaJjia
CTpaxoBOW MOJIMC Biajaenblly 3Toro aBToMoOmns. Iloaymiku Oe30macHOCTH OTHOCATCA K Kiaccy
B3PBIBOOITACHBIX MPCIMETOB. HapaIlOKCaJII)HO, HO NPCAHA3HAYCHHBIC JIA MOBBIIICHUA 0e30IMacHOCTH
BOJUTENS M MEpeIHEero mnaccaXkupa IMOAYIIKA Oe30MacHOCTH CaMH MOTYT HAaHECTH TpaBMy IIpH
HEOCTOPOXKHOM oOparieHnu HuMu. [1oaTomy HE0OX0ANMO COOIOAATh CIEAYIOIIUE ITPAaBUIIA.

— Ilepen cuATHEM MOMYIIKKM 0E30MACHOCTH C PYJIEBOTO KOJieca HYXKHO OTKIIOUUTH aKKyMYJISTOP.
Ecnu ayamocucrema aBTOMOOHIISI OCHAIlEHA OXPAaHHON CHCTEMOH, TO Mepell OTKIIOYCHUEM aKKyMYyJIsi-
TOpa cleayeT YJIOCTOBEPHUTHCS B HAJIMYUM Yy TIOHEpa Koja ee pa30iokupoBku. [locie oTkiIOUeHUS
aKKyMyJIITOpa HE HYXKHO cpa3y TporaTh MOJIYIIKY O€30MacHOCTH, a TMOJOXKIATh €IIe MHHYT JECSTh,
MOTOMY YTO B CHCTEME YIIPaBIICHHS MOIYIIKOW OE30MacHOCTH COXpAHSETCS AIIEKTPUYESCKHHA 3apsil,
KOTOpI)Iﬁ MOJKCT IIPUBCCTH €€ B II€I>'ICTBHC AaXKE NP OTKIIFOYCHHOM IMTUTAHUH.

— IMomymika Ge30mMacHOCTH OYeHb YyBCTBUTENIbHA K yAapam. [lajgeHne ¢ ompenereHHOW BBICOTHI
MOJKET MPUBECTHU €¢ B aeicTBre. Eciin mpu majgeHnu noaymka He cpaborana, TO CKOpee BCEro OHa yiKe
He cpaboTaeT HHUKOrJa, JAaxe B ciydae HeobOxoaumoctu. C Jpyroil CTOpOHBI, TOCIE CBOETO
Cpa6aTBIBaHI/I$I nmoayuka nmpeBpamacTcsd B XjiaM U ITIOBTOPHO HMCITIOJIb30BaHA OBLITH HE MOXKET.

— CHaTyI0 noaymKy 6e30MacHOCTH ClIeyeT pa3MEeCTUTh KOHTAKTAMU BBEPX U XPAHUTh €€ B TAKOM
HOJIOKEHUU B NPOXJagHOM MecTe. IIpu 3TOM BOKpYr Hee IOJDKHO OBITh JOCTaTOYHO CBOOOJHOTO
npocTpaHcTBa. Ecnu moaymika ciayyaifHo cpaboTaeT, OHa HE HaHeceT yiiepba ueMmy-HHOyAb WIH KOMY-
HUOYIb.

— Ilomymka B3pbIBOOINACHA, MOATOMY HEOOXOIWMO KOHTPOJIHMPOBATH TEMIIEPATypy Cpelbl, B
KoTOpoil oHa Haxoautcs. [Ipu Temmeparype cBbimie 90 °C mojymka MOXeT B30pBaThCs. Takas
TEMIIepaTypa MOXeT ObITh, HAIIPUMED, B CYIIMIBHON KaMepe Mocie MOKPACKh aBTOMOOHIIS.

B aBTOMOOWMIIAX, I/1e NOAYIIKH 0€30MaCHOCTH HE MPEYCMOTPEHbI KOHCTPYKIIMEN, HET M OIIMCAHHBIX
BBIIIE NTPOOJIeM. 3aMeHa PyJIEBOr0 KOJIeCa BBIOIHACTCS MO YIIPOLIEHHOW TEXHOJIOTHH U CTOUT
JeILIeBIIE.



IIpakTnueckas padora Ne 14
Tema 8 TroHuHT canoHa
2. TonupoBaHue cTEKOJI

[IpakTUueckoe BHITIOJIHEHHE TOHUPOBAHUS CTEKIIA

He BceM BoauTensiM HpaBUTCS, YTO CHAPYX U MOXKHO PasMIsIIETh BCE, UTO HAXOAUTCS B CAJIOHE
aBTOMOOWJIS, B TOM YHCJI€ M TAcCaKUPOB, MOATOMY YacTO BO3HUKAET JKEJIaHHE TOHHUPOBATH CTEKIa
MOJIYIIPO3PAYHBIMU IUIEHKaMU. TOHHMpPOBaHHBIE CTEKJIA XOPOLIO CMOTPSTCS HAa HOBOM 3IJIETAHTHOM
aBTOMOOMJIE ¢ KaUYeCTBEHHOW OKPACKOW, yJydinas BHEIHUN BU7 aBTOMOOWIIA. CyIIecTByeT OOJBIION
BBIOOp TUICHOK JIJIi CTEKOJ, B TOM WYHCJE I[BETHBIX, IMOJTYNPOHHUIIAEMBIX W OTPAXKAIOMIUX
yIbTPaQUOIECTOBBIC JTyUH.

ToHupOBaHHE — 3TO €TI0 JUYHOTO BKyCa, OJHAKO CYIIECTBYIOT OOBEKTUBHBIE OTPAaHUYCHUS.
TonupoBanue ctexon aBTomooOuieil permamentupoBaHo ['OCT 5727-88, koTopblil pa3pemiaeT CHU-
JKEHHE CBETOBOTO IMOTOKa yepe3 JI06oBoe crekio Ha 25 %, a depe3 ocraibHble cTekiaa — Ha 30 %.
[ToaTOMy TIpH MOKYTIKE TUICHKH JIJII TOHUPOBAHMS CTEKOJI HEOOXOAMMO CIEAUTh 32 COOTBETCTBHEM Ka-
4yecTBa IJICHKU TPeOOBaHUSIM CTaHIApTa, IJIA YEro ClieyeT MoTpedoBaTh OT MOCTABIIMKA CEpTUPHUKAT
COOTBETCTBHUSI. DTUM BJajejel] aBTOMOOWIs OyJeT TapaHTHpPOBaH OT HENPHUITHBIX OOBSICHEHUN
corpynuukamu ['MIBJI/], motomy uto moutu Ha Bcex moctax [MBJIJ] umeercs obGopynoBaHue ams
MTPOBEPKHU CBETOMPOHUIIAEMOCTH TOHUPOBAHHBIX CTEKOIL.

CyTh omnepanuyu TOHUPOBAHHSI COCTOUT B MCKYCCTBE HAKJIEHKH HEOOXOJUMOMW IUIEHKH Ha CTEKJIO.
KoMIuieKkTsl miIeHoK JjIsl TOHUPOBAHMsI aBTOMOOMIIBHBIX CTEKOJI TIOCTABJISIFOTCS B JIBYX BapuaHTax: 1) B
BUJIE PYJIOHA, U3 KOTOPOTO0 HEOOX0IUMO OyIIeT BBIpE3aTh KYCKH MO (OpMeE CTEKONT; 2) B BHJIE TOTOBBIX
BBIKPOEK, CIIEJIaHHBIX M0 opMe cTekod. BTopoii BapuaHT mpakTUdHee, HO OH HE JOIyCKAaeT OUIHMOOK.
Ecnu mo HeocTtopoxHOCTH OyIeT UCIIOPYEHO XOTS OBl OJTHO TIOJIOTHO M3 KOMILJIEKTa, TO KyIUTh €ro B
OTENBHOCTH Hemb3sl. [lpuaercss 3aHOBO MOKYMaTh BeCh KOMIUIEKT BBIKpOeK. KonudecTBo TUIEHKH B
pPYJIOHE TMPOJAETCs C HEKOTOPHIM 3aracoM, KOTOPBIA HEOOXOAUM JJisi KOMIIGHCAIIMM HEYJIaYHbIX
MTOTIBITOK.

PaboTa c nmenkoi TpedyeT O0IBIIOro TEPIICHUS U TIIATSIBHOCTH. Jlydilie BHIOTHATE €€ BBOEM.
Ecnu ucnons3yercs miieHKa pyJioHE, TO OHAa BHayajle HAKJIEUBAETCS HA CTEKIIO, & 3aT€M €€ M3JIMILKH
obpesatorcs 1o hopme crekiia. BHagane ¢ mieHKH HeoOX0UMO CHSTH 3alIUTHBIN CIION, BHECTH TUICHKY
BHYTPh CaJlOHa M HAKJIEUTh Ha CTEKJIO0. Bce 3TO Hajo mpojenaTb B CTEPUIBHOM YUCTOTE, MOCKOJIBKY
mo0as MbLTh, KaIUTA BOJIBI WJIM BHE3AITHOE JIBMDXKCHHE BO3yXa MOXKET BECh TPYJ YHHYTOXHUTH B OJIHO
MTHOBEHUE, TTO3TOMY-TO KJIEUTh IJICHKY HAJ0 BHYTPH CAJIOHA, a HE CHAPYXHU.

[lepen HakneHkoW IMJIEHKH HEOOXOJMMO CaMbIM TIHIATEIBHBIM O0pa3oM OYHUCTUTH CTeKI0. OHO
JIOJKHO OBITh CTEPUIILHO YMCTHIM CHAPY>KH U BHYTpH cajioHa. Henb3si moap30BaThCsl JKUAKOCTAMHU TSI
MBIThSl CTEKOJI, TTOCKOJIbKY ATH XHUIKOCTH COJEPKAaT aMMHUAK WU YKCYC. JTH XMMHUUYECKHE BEIleCTBa
BCTYMAIOT B PEAKIUIO C IJICHKOW WA KJIEEM M CIOCOOHBI MPUBECTU MaTepuall B HETOJHOCTh. MmeeT
CMBICJI TIPOMBITH MPOCTPAHCTBO BOKPYT OKOH, YTOOBI CIy4yallHO HE 3aHECTU C HEro TpsA3b Ha IUICHKY.
Ecnu 310 pou3oiaeT, To UCIPaBUTh PE3yNIbTaT OYJET ykKe HEBO3MOXKHO. HaunHast ¢ pa3MOTKuU pyJIoHa,
IJICHKY CJIEIYET CTapaThCsl JA€pkKaTh MOCTOSHHO HATAHYTOW. ECiu TUleHKa CIMMHETCS WIM MOJTY4YUT-Cs
3aJI0M, TO Pa3MIaIuTh €€ MOTOM Oy/AeT Helb3s HUKaKUM crocodooM. OT pyJsioHa HY>KHO OTMOTAaTh KyCOK
HY)KHOW JUTMHBI B 00pe3aTh €ro MpUOIM3HUTENBHO TO (OpME CTEKIa ¢ HEKOTOPHIM TPUITYCKOM Ha
JATbHEUIIIY IO TTOAPE3KY.

Urtobb1 00pe3aTh MICHKY Mo GopMe CTeKIIa, e BHaYale Hy)KHO MPUIOKHUTh C HAPYKHON CTOPOHBI
CTEKJIa 3alUTHBIM clloeM K cebe. [lepem »TuMm criemyer oOpwI3raTh W3 IyJIbBEpU3aTOpa HAPYKHYIO
CTOPOHY CTeKJa Cl1a0bIM MBUIBHBIM PAacTBOPOM. AKKYpaTHO MPHIIOKHUB IUIEHKY K CTEKIYy M OOpbI3raB
HapY>KHYIO CTOPOHY IUICHKA TE€M >K€ MBUIBHBIM pacTBOPOM, HEOOXOJMMO OO0s3aTeNIbHO YJaIUTh
My3BIPHKU BO3/yXa U3-TOJ] TUICHKH peOpoM JTMHEHKH 1100 BaduKoM AJisi HakaTku dororpaduit. Toapko
TENeph OCTPHIM HOXKOM TUIEHKa oOpe3aercs 1o ¢gopme crekia. I[locie 3Toro mieHKy HY>KHO CHSITh C
Hapy’>KHOM CTOPOHBI CTEKJIa M IEPEHECTH BHYTPh CajloHa JUIsI OKOHYATEIbHOM €€ HaKJIEHKH Ha
BHYTPEHHIOIO CTOpPOHY cTekia. [1o Mepe CHATUS IMIEHKH TMOJIE3HO OpBI3raTh BOJIY MEXKIY €€ Hapy>KHOM
MTOBEPXHOCTBIO U CTEKJIOM, YTO MTOMOKET IUICHKE JIETYe OTIEIAThCA OT cTekia. JKenaTenbHO He yIalIsaTh



IUIEHKY CIIMILIKOM JIaJIeKO OT CTEKJIa, YTOOBl Ha Hel He oOpa3oBaiuch 3ajmoMel. [Ipu 3ToM miieHKy Bce
BpEMS HYXHO JIep’KaTh B HATAHYTOM COCTOSTHUM, HE JlaBasi €l CKpy4nBaThCA.

[Tocne cHATHUS MJICHKU HY>KHO C OOJIBIION OCTOPOKHOCTHIO BIBOEM C MOMOITHIUKOM MEPEHECTH €€
B CAJIOH M aKKypaTHO HaJOKUTh HAa BHYTPEHHIOIO MTOBEPXHOCTh cTeka. [loBepXHOCTh MIeHKH, KOTOpas
JI0 3TOro Oblla CHapyXH, TeHepb JOJKHA OKa3aTbCs OOpallleHHOW BHYTPb, K IMOBEPXHOCTH CTEKJIA.
[TockonbKy TIUIEHKAa HMMEET TOYHYI0 (OpMy CTeKiIa, €€ MOXKHO MPUIOKHUTb TOJIBKO OJHUM
orpenieNieHHbIM 00pa3oM. BHOBb CMOUYMB BHYTPEHHIOIO MOBEPXHOCTh CTEKJIa M HAPYKHYIO CTOPOHY
TUIEHKH MBUTBHBIM PacTBOPOM, HEOOXOIMMO MPUKATATh €€ BAIMKOM WJIM KpaeM JIMHEUKH AJs yAalleHUs
BJIaTU U MY3BIPHKOB BO3AyXa. B yrimax mpukaThiBaTh IJICHKY YA0OHEE TUHEHKOM.



IIpakTuueckas padora Ne 15
Tema 9 Hapy:kHoe o0opyroBanue Ky30oBa
1. OnpenesieHne XapakTepuCcTHK BHEIIHUX CBETOBBIX IPHOOPOB

[TpakTHdeckoe onpeeneHne XapakTepUCTHK cBeTa (ap, CpaBHEHUE XapaKTEPUCTHK (dap pasITUIHBIX
POU3BOUTENCH

Jiis ipoBeieH st MPOBEPKH TEXHUYECKOTO COCTOSHUS (pap TOJIOBHOTO OCBEIIEHUS TPAHCIIOPTHOTO
CpPEZCTBa C MOMOULIbIO COOTBETCTBYIOIIEI0 NPUOOPA ClIeAyeT BHIIOIHUTE PSAJl OATOTOBUTEIbHBIX
orepanuil B ykazaHHON IIOCJIE10BaTEIbHOCTH:

1. YcTaHOBUTH IPOBEPAEMOE TPAHCIIOPTHOE CPEACTBO HA paboUyO IUIOMAAKY BCEMU KOJIECaMU
TakK, YTOOBI J0 MepeHel rpaHullbl IUIOLAIKU OCTaBAIOCh pacCTOsIHUE He MeHee | M, a 110
6okoBbIX rpanun — He MeHee 0,5 m. (ITox paboueil moIaaKoi MOHUMAETCsT POBHAS
TOPU30HTAIbHAS TUIOIIAJKA C TBEPAbIM OKPBITHEM, UMEIOIAsi OTKJIOHEHHE OT TOPU30HTAIBHOTO
NOJIOXKEHHUs He Oojiee 3 MM Ha 1 M M METPOJIOTMYECKH TOBEPEHHAsS 110 TOMY MOKA3aTeNo. )

2. IlpoBepuTth naBiieHHE BO3AyXa B IMIMHAX U MPU HEOOXOIUMOCTH JOBECTH €TO 0 HOPMBI.
3. TIpoBeputh 1ENOCTHOCTH (ap U HAACKHOCTh UX (PUKCAIIUH.

4. Jlnst TpaHCHOPTHBIX CPEACTB, 000PYAOBAHHBIX PETYIUPYEMOIl TOIBECKOM, 3aBECTH BUTATENb U
YCTaHOBUTH MOJIBECKY B TPAHCIOPTHOE IMOJIOKEHHE BCEX OCEH, IOCIIe YeTo 3ariaylInTh
JIBUTATEIb.

5. TIpoBeputs paboTOCIOCOOHOCTH KOPPEKTUPYIOLIMX YCTpoicTB cBeTa (hap. [locie mpoBepku
YCTaHOBUTH KOPPEKTOP B COOTBETCTBYIOIIIEE 3arpy3ke nonoxeHue. Ha TpancnopTHBIX
CpecTBax, 000pyIOBaHHBIX PEryIUPYEMON MOJBECKON BCEX OCEH, YCTAaHOBUTH KOPPEKTOD B
HYJIEBOE MOJI0XKEHHE HE3aBUCUMO OT 3arpyKEHHOCTH TPAHCIOPTHOTO CPEJICTBA.

6. Jls MOpOXKHKUX TPAHCIIOPTHBIX CPEACTB KaTeropuu M1 obecreunTs 3arpy3Ky TPaHCIOPTHOTO
cpeacta maccoit (70 + 20) kr (4esoBEeK WK Ipy3) HA 3a/IHEM CHJICHbE.

7. OmnpenenuTh NepBOHAYAIbHBIA HAKJIOH CBETOTEHEBOM I'paHUIIbl OJIMKHETO cBeTa (ap 1o
0003HAYEHMIO 3aBOJA-U3TOTOBUTEIIS.

8. Ol'[peIICJ'II/ITB THIT (bap 110 OGOBH&‘ICHI/IHM, HAaHCCCHHBIM Ha UX paCCCUBATCIIN.

9. Pacnonoxute npubOp Tak, 4TOOBI PACCTOSHUE OT paccenBaTens dapbl 10 JUH3BI IprOopa ObLIO
PaBHO PacCTOSIHUIO, IPETyCMOTPEHHOMY WHCTPYKIMEH 110 SKCILTyaTaluy Iproopa.

10. Pa3MecTUTh ONTHYECKYIO KaMepy IO BBICOTE TaKUM 00pa3oM, 4TOObI ceperHa (apbl 0 BBICOTE
HaXOJMWJIaCh Ha OJJHOM YPOBHE C CEPEINHOM 10 BBICOTE MOJIOKEHUS JINH3bI.

11. CopueHTHpOBaTh ONTUYECKYIO Kamepy NMpudopa Tak, YTOObI MPOJOIbHAS OCh KaMephl
pacrionaraiach B 0JJHON TNIOCKOCTH ¢ UCXOJHOU OcChbio (apbl. 1Jist 3TOro cieayer UCIoib30BaTh
OpHUEHTHUpYIOIIee pucnocodeHne npudopa, Kak MoKa3aHO Ha PUCYHKE.



Puc. YcranoBka mpubopa st nmpoBepku cBeTa (ap: 1 — opueHTupylomiee mnpucrnocodnenue; 2 —
MIOBOPOTHBIN ITAaTUB; 3 — oNTHYECKas kKaMepa; 4 — TeJexKKa IJIs IepeMEIIeHUs 110 MOy

Puc. JIuMO pyKOSITKH AJIsi yCTAHOBKH TOJIOKEHUSI U3MEPHUTEIBLHOTO dKpaHa: | — pyKosiTKa; 2 — IIKania;
3 — ykazarenb

Janee nposepsiercst cBeT ¢ap:
1. Bxmrounth OnrkHUHE CBET dap.

2. C noMompio PyKOSITKH C HAHECEHHOH IIKAJION YCTAaHOBUTH M3MEPHUTEIBHBIIN SKpaH nmpudopa B
II0JIO’KEHUE, P KOTOPOM FOPU30HTAJIbHAS JIMHUSA HA HEM COBIAJAET C JIEBOM YaCThIO
CBETOTEHEBOH rpanutlsl ¢apel. OnpeaenuTs abCOMOTHOE 3HAYEHUE YKAa3aHHOTO CHIDKEHHS T10
LIKaJIE.

3. IIpoBepuThb XapakTep pacHoJIOKEHUsI CBETOBOIO IIITHA HA 9KpaHe. CBETOBOE MATHO JOJDKHO
HMMETh BBIPA)KEHHYIO CBETOTEHEBYIO I'PAHMILY B COOTBETCTBUU C HAHECEHHOM Ha dKpaH
pa3meTkoil. Touka nepeceueHus: MpaBo U JIEBOM YacTeil CBETOTEHEBOM IPpaHUIIBI Papbl TOKHA
HaxOJUThCA HA cpeaHel BepTukanpHoi imHnu H-H skpana.

4. Ilpu HanMuuU Ha TPAHCIIOPTHOM CPEICTBE (ap, OCHAUICHHBIX ra30pa3psIHbIMU HCTOYHUKAMU
CBETa, IPOBEPUTH UCIPABHOCTH aBTOMAaTHYECKOT'O KOpPPEKTOpa (ap myTeM HaOII0ICHHS 3a
HEN3MEHHOCTBIO ITOJIOKEHUSI CBETOTEHEBOM I'PAHUIIBI ITPU MOKAaYUBAHUU TIOJIPECCOPEHHON YacTH
TPAHCIIOPTHOI'O CPEACTBA IIyTEM IIEPUOANYECKOTO IIPWIOKEHUS YCUIINN K Ky30BY B
BEPTUKAJIBHOHN TIOCKOCTH, @ TAK)KE OMBIBATENs (pap MyTeM MPUBEACHUS €ro B AeHCTBUE.

5. IlpoBeputh YypOBEHB MOJIOKEHHS JIEBOM YACTH CBETOTEHEBOW IPaHUIIbl, KOTOPBI JOJIKEH
COOTBETCTBOBATh 3HAUYCHUIO, YKA3aHHOMY B YCIIOBHOM O003HAYCHHH, a TIPU €r0 OTCYTCTBHH —
yKa3aHHOMY B TaOJule.

6. K nmomyuyeHHOMY 3Hau€HUIO YpOBHS CHWXeHus npubasutsk 150 mm (1,5 %) u u3mMepuTsh B 3TOM
MIOJIOKEHNH CHiTy cBeTa (hapbl. CpaBHUTH MOyYSHHOE 3HAYCHHUE C HOPMATHBHBIM IS
OCBELIEHHOM yacTu 3kpaHa. [lonoxxeHue poTonpueMHrUKa Ha U3MEPUTEIBHOM SKpaHe JOKHO
COOTBETCTBOBATh YKa3aHHOMY Ha PUCYHKE.
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10.

11.

12.

13.

14.

15.

16.

Brruects 13 aOCOMIOTHOTO 3HAUEHUS CHIDKEHUs cBeToTeHeBou rpanuibl 100 MM (1,0 %) u
W3MEPUTH B 3TOM TOJIOKEHUU CHITy cBeTa (paphl. [lomydeHHOe 3HaUeHNEe CPaBHUTH C
HOPMAaTUBHBIM JJIsl TEHEBOM yacTH 3kpaHa. [lonoxkeHue GoronprueMHUKa HA U3MEPUTEITHHOM
9KpaHe JOJKHO COOTBETCTBOBATh YKa3aHHOMY Ha PUCYHKE.

BxmrounTs ganbHMEA CBET dap.

Y CTaHOBUTH C TIOMOIIIBIO PYKOSITKH H3MEPUTEIBHBIN IKpaH MpruOopa B HyJIeBOE MOJIOKEHHUE 110
TUMOy pyKOSTKH. [IpoBEepHTH paciono)eHHe CBETOBOTO ISITHA HA 3KPaHe: BEPTHKAIBHAS OCh
CHMMETPHUU CBETOBOTO IIATHA JOJDKHA COBIAJATh C BEPTUKAJIBHOW JIMHUEN pa3MeTKU. LleHTp
CBETOBOTO IMATHA HE JIOJDKEH OBITH BBIIIE IIEHTPA PA3METKH SKpaHa.

Hns pap Tuna U (HU, DR) nmpoBeputh cuity cBeta, ycTaHOBUB (POTOJIEMEHT B TOUKY, Haubosee
SPKO OCBelleHHY0 Ha sKkpane. s dpap tuna CU (HCU, DCR) npoBepuTh cuity cBera,
YCTaHOBUB (DOTO3JIEMEHT B TOUKY, Haxoasuryrocs Ha 100 mm (1 %) Bblle cBeTOTEHEBOM
IpaHMIIbl OJIMKHETO CBETa ITOM ke (aphl.

[ToBTOPUTH ONEpaIK MO yCTaHOBKE MpHOOpa I TPOBEPKH cBeTa (ap, pacrooKEHHBIX MO
IpyroMy OOpTy TPaHCIOPTHOI'O CPEICTBA, MOCIIE Yero OCYIIECTBUTh IPOBEPKY ONMXKHETO U
JTAJIBHETO CBETA, KaK yKa3aHo BbllIe. [Io OKOHYaHUM TPOBEPUTH U CIOKUTH KOHTPOJIbHBIE
3HAa4YeHHsI CUJIBI CBETA BCEX OJHOBPEMEHHO BKIIIOUAEMBIX (hap JalIbHEro CBeTa, HAHECEHHBIE Ha
pacceuBarenu. CpaBHUTD [IOJIyUEHHOE 3HAUYEHUE C MPEAEIBHO IOy CTUMBIM.

BK110YNTE IPOTUBOTYMAaHHBIN CBET.

VY CTaHOBUTH M3MEPHUTENBHBIN SKpaH NMpUOOpa ¢ MOMOIIBIO0 PYKOSTKU B MOJIOKEHUE, IPU
KOTOPOM FOPU30HTAJIbHAS JIMHUS HAa HEM COBIIaJ]a€T CO CBETOTEHEBOI IrpaHullel cBeTa (apsbl.
Omnpenenuts 1o mkasue JuMoa adCoM0THOE 3HAUEHNE YKa3aHHOTO CHUKECHHUS.

[TpoBepuTh pacnoiokeHue CBETOBOIO MsATHA Ha SKpaHe. OHO I0JKHO UMETh BBIPA3UTEIIbHYIO
TOPU30HTAJIBLHYIO CBETOTEHEBYIO TPAHUILY.

[IpoBepuTh YpPOBEHB MOJIOKEHHS] CBETOTEHEBOM IPAHUIIBI, KOTOPBIN JTOKEH COOTBETCTBOBATh
3HAYeHHIO, YKa3aHHOMY B Ta0JuIle

OT moMy4eHHOTO 3HaYeHHs YPOBHSI CHUXKEeHHsI OTHATH 530 MM (5,3 %) 1 U3MEpHUTH B 3TOM
MOJIOKEHUU cuTy cBeTa (papel. [lomydeHHOE 3HaU€HUE CPAaBHUTH C HOPMATUBHBIM JIJIsSI TEHEBOM
yactu dKkpaHa. [lonoxenue GoTonprueMHUKA Ha U3MEPUTEIBHOM dKpaHe JOHKHO
COOTBETCTBOBATh YKA3aHHOMY Ha PHCYHKE.

a v 6 4

N

V V

Puc. YcranoBka oTorpruemMHuKa npu U3MEpEHUH CUJIbl CBeTa (ap OJIMKHETo CBeTa: a — B
OCBELICHHOM YacTH U3MEPUTEIHHOI0 3KpaHa; 0 — B TEHEBOM YacTH U3MEPUTENIBHOIO 3KpaHa; 1 —

(dhoTOnpUEMHHK
3aMmeuaHus:

1. Psg usmeputenbHbIX mpubopos, Hanmpumep OI1, ocHaneHbl HECKOJIBKUMHE (POTOMPUEMHUKAMH,
PacroI0KEHHBIMU OJTHOBPEMEHHO B 00€MX KOHTPOJIbHBIX Toukax (-1 % ,+1,5 %). B ciyqae
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PUMEHEHHUs TaKUX IPUOOPOB MPOBEPKH (CM. MI1. 6 U 7) MPOBOAATCS 0€3 epeMeneHHs
M3MEPUTENLHOTO 3KpaHa Mo BBICOTE.

2. Tlpu mpoBepke MOKET BO3HUKHYTHh HEOOXOIMMOCTD I€PEeBO/Ia €AUHHUI] OCBEILIEHHOCTH B
€IMHUIIBI CUJIBI CBeTa. Takoi mepeBoj] MOKHO OCYIIECTBHUTD, MOJB3YSCh TaOIUIICH.

Ta6muma. [IpuMepHOE COOTHOIIIEHNE €TUHUIL OCBEIIEHHOCTH U CUJTBI CBETA

OcsemenHocth, Cuna cBera, K1 OcBelieHHOCTh, Cujia cBeTa, K1

JIK JIK
1,00 650 1,60 1000
1,20 750 2,50 1600
Vv
3°
o
Il.'
H a, H
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___I_:'_'_Z_E___} _________ — = s _

V

Puc. VYcranoBka ¢oronpueMHHUKAa MPU H3MEPEHUHM CHIIBI CBETa MPOTHUBOTYMaHHOW (Qapel B

TEHEBOM YacCTH CBETOBOTO ISITHA

[Ipubop tuma OII ocHamieH (HOTONMPUEMHHUKOM, PACIIOIOKEHHBIM B yYKa3aHHOW KOHTPOJIHHOU
Touke. B 3TOM ciyyae maHHas mpoBepKa MPOBOJUTCS 0e3 MepeMeleHus: U3MEPUTEIbHOIO dKpaHa 1o
BBICOTE.

[IpoBepka TEXHMYECKOTO COCTOSHUSI MPOYMX MPHUOOPOB OCBEIIEHUS W CBETOBOW CHUTHAM3ALUU
OCYLIECTBJISIETCS B IIOCIIEN0BATENBHOCTH, YKa3aHHON HIKE:

[IpoBepuTh MPaBHWIBHOCTh U COOTBETCTBHME YCTAHOBKH CBETOBBIX MPHOOPOB Ha TPAHCIOPTHOM
cpenctBe. OmpenenuTs HalWdhMe HA NOpuOOpax OCBEHICHUS ¥ CHUTHAIW3AIHUUA  O0O3HAYCHHIA,
YKa3bIBAIOIUX HA YTBEP)KJIEHHE MX TUIA U ONpeAesomuX (yHKIHOHAIbHOE Ha3HAYeHHE MPUOOpOB,
0COOCHHOCTH MOHTaxa. [Ipu HeoOXOIUMOCTH H3MEpPUTh PACCTOSHUS, HOPMUPYEMBIC MPU yCTaHOBKE
CBETOBBIX MPUOOPOB.

O1eHUTh LEeTOCTHOCTD U HaJIeXKHOCTh KPEIICHHs TPHOOPOB.

OueHuth pabOTOCIIOCOOHOCTH, MPUOOPOB U COOTBETCTBHE PEKUMOB HX BKIIOYEHUS U
BBIKJTIOUEeHHA. {71 9TOr0 ompoOoBaTh MPUOOPHI MyTEeM BKIIOYCHHS] UX HA Pa3HBIX PEeKUMax pabOoTHI.
[Ipu sTOM cBeToBass MHAMKAIMS PpabOThl MPUOOPOB B KaOWHE BOAMTENS JOKHA COOTBETCTBOBATh
YCTaHOBJICHHBIM TPEOOBAHHSIM.

[IpoBeputh paboTy ykazareieil MOBOPOTa B yYCTAaHOBJICHHOM pexume. JIJIsi 3TOTO OmnpenenuThb
KOJIMYECTBO MHTaHUI CBETa B MUHYTY C IOMOIIBIO CEKyHIoMepa He MeHee yeM 1o 10 mpolneckam u
CPaBHUTH MOJIyYEHHOE 3HAUYEHHUE C I0IYCTUMBIM.

BusyanbHO cpaBHUTH CHITy CBETa MAPHBIX CBETOBBIX TPUOOPOB TPAHCIIOPTHOTO CPEACTBA, KOTOpast
JUTsl TapHBIX (hOHApEl 0HOr0 (PYHKIIMOHAIBHOTO HA3HAUEHHMS IOJDKHA pa3indyaThbes He OoJiee 4eM B J1Ba
pasza.

[IpoBepuTh COOTBETCTBHE YCTAHOBKH CBETOOTpa)kaTeel HOPMAaTHBHBIM TPEOOBAHUSIM.

[Tpu HE0OXOUMOCTH MPOBEPUTH MPABUIHLHOCTh HAHECEHUSI CBETOOTPAXKAIOIICH WIIM KOHTYPHOM
MapKUPOBKH Ha OOpPTax TPaHCIOPTHOTO CPEACTBA.
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IIpakTnueckas padora Ne 16
Tema 9 Hapy:kHoe o0opyroBanue Ky30oBa
2.YcraHOBKa 3J1EMEHTOB a3POAMHAMUKH HA ABTOMOOHIb

O3HakoMJIEHHE C HAIIPABJICHUSAMHU TIOHHMHIa Ky30BOB aBTOMOOMIIEH

AHTHKPBLT0. OZHAM €3 DJIEMEHTOB a’pPOJAMHAMHYECKOTO 00-Beca aBTOMOOWIIS SIBIISETCS
aHTUKPbUIO. AHTHKpPBUIO NPEJACTaBISIET COOOM MO KOHCTPYKLMU IEPEBEPHYTOE CaMOJIETHOE KpbUIO
HEOOJIBIIOT0 pa3Mepa, KOTOPOe BMECTO MOABEMHOI0 3 peKTa 0OBIYHOTO Kpblila, HA000POT, NPUKUMALT
aBTOMOOWJIb K 3eMie. SIBIISSICh KPACUBBIM 3JIEMEHTOB JTU3aiiHa, aHTUKPBLIO BBHIIOJIHIET BaKHYIO TEXHO-
JIOTUYECKYI0 (PYHKIIMIO, YJIydlllash yCTONYHMBOCTh aBTOMOOWJIS MpPHU OOJBIIMX CKOPOCTSIX JBUKECHHS.
CoBpeMeHHOE aHTUKPBLIO, KECTKO 3aKpEIJIEHHOro Ha Ky30Be, mo4TH Ha 40 % yiydmiaeT aspoguHaMHu-
YeCcKHe IMOoKa3aTear aBTOMOOWIISA. [J1aBHBIM YCIOBHEM JIOCTMKEHHUS CTOJb BIeUaTisiomero s¢gexra
ABJIIETCS TPAMOTHOE KOHCTPYMPOBAaHUE aHTUKpPBLIA C YYETOM 3aKOHOB a’poAMHAMUKH. HenmpaBuibHO
U3rOTOBJICHHOE AHTHKPBUIO MOXET JaTh I[POTUBOIONOXKHBIA 3(deKkT M npuBecTM K aBapUlHON
curyauuu. Ilostomy mnpu o0030pe pblHKA, OCOOCHHO HENPO(EeCCHOHAIBHOIO, WM acCOPTUMEHTA
COMHUTEIBHBIX Mara3uHOB aBTO3aIMyacTeil CIeyeT OYeHb KPUTHYHO MOAXOJUTh K BRIOOPY TIOHMHTOBO-
r'0 aHTUKPBLIA, OMUPASCh Ha 3HAHUS M OTBIT MPO(ECCHOHATIOB B 00JaCTH a3pPOJMHAMUKH.

[TockonbKy Ha3HAYCHHE AHTUKPBLIA 3aKIIOYAeTCs B CO3JaHUU  adPOJMHAMUYCCKOW CHIIBI,
MPIKUMAIOIIEH aBTOMOOUIIb K OMOPHOM MOBEPXHOCTH, TO YCTAaHABIMBATh AHTUKPBLIO HYKHO TaMm, Te
BO3-7IeHiCTBHE Ha HEro Haleraromiero MoToka Bo3ayxa OyJaeT MakCUMajbHbIM. TakMM MeCTOM SIBIISI€TCS
mobasi 30Ha, HE «3aTeHEHHas» Ky30BoM. Hampumep, y Ky30BOB THIIa «CellaH» Takas 30Ha pacIio-
JaraeTcsl 3a HaJACTPOMKON Ky30Ba, B TEpPEAHEN YacTH KpPBIMIKK OarakHuka. Cuia, TprKuMaromas
aBTOMOOWJIb K 3emiie, OyJeT CO3-JaBaThCsl TaM, TJe MOTOK BO3JyXa, 000ias KaOWHYy, CHOBA YIUIOT-
HseTcs. PacmonoxeHne aHTUKPBLIA B 30HE pa3pekeHus xenaeMoro 3 dexra He qacr.

Hanpumep, y oreuectBennoro aBromoouinst BA3-2110 «Kury-nu» eme Ha 3aBojie-M3roTOBUTENE
CTaBAT HEOOJIBINIOE AaHTUKPHLIO Ha OarakHuke (puc. 1). Jlaxke Takoe MajgeHbKOE aHTUKPBLIO, MPABUILHO
CKOHCTPYHPOBAaHHOE, 00ECIIeUNBACT «IIPHKUMHOI» d(DPEKT HE TOIBKO 3aHHUX, HO U MEPEIHUX KOJIeC
aBTOMOOMJIS.

Puc 1 — antukpeuio BA3-2110

YeMm nanmplie OT Ky30Ba BBIHECEHO aHTH-KPBUIO, TEM MPOYHEE JOJDKHO OBITh ero kperuieHue. Cuia
JTaBJICHHUs] HAOETaloero MOTOKa, IMOJ BO3JCHCTBUEM KOTOPOW IJIOXO 3aKPEN-IeHHOE aHTHKPBLIO MOXKET
OTOPBAThCA U NIPU-YMHUTH BPEX APYTUM yJacTHHKaM JIBHKeHUs, nHoraa npespimaet 1000 H. IToatomy ecin
MPEoJIaraeTcsi ydacTue aBTOMOOWIS B MPO(ECCHOHATBHBIX TOHKaX, TO 3(PPEKTUBHOCTHIO AHTHUKPHLIA
MO’KHO TI0KE€PTBOBATh, YKPEIHB €r0 MOOJIKE K Ky30BY.

Cooiinepsl. [lpu wunmeanbHOMl  a’poJAMHAMHKE aBTOMOOWJIA MOXHO JIOCTHYbh  PABHOIO
pacnpeneneHrss HOPMAJIbHBIX PEAKIUN ONOPHOW MOBEPXHOCTH HAa MEpeJHUX M 3aAHuX Konecax. Ho
Xopoliasi a’poJMHaAMHKa aBTOMOOWJISL JIOCTHIaeTcsi HE TOJbKO C IOMOINBIO aHTHKpbLIa. bonbiioe
3HAUYCHHE MMEET MPU STOM CIOWMIIEp, PaCIIOJIO0KEHHBIN Ha TepeaHeM Oammepe. [1aBHBIM HazHAUCHUEM
3TOTO a3POAMHAMHUYECKOT0 00Beca aBTOMOOMIIS SIBJISETCS CO3/aHUE MPETSATCTBUS MOMAJaHHI0 BO3TyXa
noJ JHUIIEe aBTOMOOWIs. Jlemo ToM, 4TO MOTOK BO3AyXa IOJA THHIIEM aBTOMOOWIIS, CTAIKHBAsICh C



AJIIEMEHTAaMHU XOJIOBOM YacTH, BBI3bIBACT JOMOJHUTEIBHOE COMPOTUBIICHHE IBUKEHHUIO aBTOMOOWIIS, a
3TO CHH)KAET HOPMAJIbHBIE PEAaKUUK ONOPHOW IMOBEPXHOCTM B 30HE KOHTAKTa KOJEC M YXYALIAeT
YCTOMYMBOCTD U YIIPABJISIEMOCTh ABTOMOOHIIS.

HekoTopsie aBTOMPOU3BOIUTENN, YTOOBI HE JOMYCTUTh OMHCAHHOTO 3((deKTa, yCcTaHABIMBAIOT
npoUINpoOBaHHbIC MAHENH MOJA JHUIIeM aBToMoOWisA. OJHAKO MpaKkTHKa MoKas3ana, YTo JYYIIUM U
OJIHOBPEMEHHO 00Jiee MPOCTHIM PEIICHUEM 3TOM MPOOJIEMBI SIBISETCS YCTaHOBKA MEPEHEro Croiiepa.
Haxonsce Ha mepeaHem Oammepe aBTOMOOWIIS, OH TMEpeHAINpaBisieT MOTOKM BO3AyXa BBEpX Ha
pamuarop. [Ipu 3ToM BMecTo moabeMHOTO 3¢ dekra OyaeT HaONIAaThCA MPUKIMAHUE aBTOMOOUIS K
OTIOPHOM TIOBEPXHOCTH BCJICJICTBUE BO3HHKHOBEHMS Pa3peKeHUs MOoJ AHMIEM aBToMoOums. Takoit
s deKT MHOTIa TaXke HA3bIBAIOT «d(PPEKTOM 3eMIIN». 3aHHUIA CTIOHICp BBITTOIHSICT MPAKTHYCCKH Ty JKE
3ajady, 4to u nepennuit. K Tomy xe oH 6epet Ha ceOst GyHKIIUIO aHTHKpPbLIA.

W3 pa3HOBUAHOCTEH CHOMIEPOB ClIEAYET HAa3BaTh €ILIe COUIePhI-KO3bIpbKU. OHHM YCTaHABIHUBAIOTCS B
MeCTax CpbIBa BO3AYIIHOTO TOTOKA W JAIOT JIOBOJBHO ONIYTHUMBIN aspoanHamuueckuii dddekr. Cyte-
CTBYIOT TaK)K€ CIIOPTUBHBIC CITOMIIEPHI JJIsI JTFOOUTENeH cTpuTpeiicuara. Mimes: 10BOJILHO TIPOCTYIO U B TO K€
BpeMs MaKCHUMaJIbHO 3()(hEeKTUBHYIO a3POJMHAMUYECKYIO (POpMyY, OHU BBITTISAAT BIEUATIISIONIE.

HapyxHbix oOTekarenell BO3IYIIHOIO IIOTOKA, HMEHYEMbIX Je(IIEeKTOpaMH WM CIIOWIepaMH,
BBIITYCKACTCA BCJIIMKOC MHOXKCCTBO. HpHOGpCCTI/I X MOXKHO OTACJIbHO, HC CBA3bIBAsA IOKYIIKY C THOHUHI'OM
JIpyrux gacteil ky3osa. Jledaexkrop BHOCUT 3HAUUTEIbHBIC N3MEHEHHS
B 00K aBTOMOOWIs. OH HE 3aBUCUT OT APYTUX paboOT ¢ Ky30BOM, U €r0 MOXKHO MOCTaBUTh B JIF000E
BpeMms. [ TaBHOE — MOKPAcUTh €ro
B HY>KHBI I[BET U XOPOMIO 3aKkpenuTh. OueHb BaXXKHO MPU YCTAaHOBKE JedIeKTOpa MPaBHIbHO Pa3METHTh
MecTa ycraHoBKHU. Jlednekrop — aeranb KpymHas, U €ro HelpaBWIbHAs YCTAaHOBKA MOXET H3ypOJIOBaTh
BHEIIHUI BUJ Ky30Ba. [Ipudem amns kperuieHust qeduiekropa npuaeTcs CBEpIUTh Ky30B, a JIUITHAE OTBEPCTHS
B HEM HE HYKHBI.

Kosecuble Humm u aedieKTopbl. ApKu, 00pamIISIONIne KoJieca, Ha3bIBAIOTCS KOJIECHBIMU

Humamu. OT UX a3poIMHAMHYECKUX CBOMCTB 3aBUCHT 20 % a’poauHaAMUYECKUX TTOKa3aTenen

BCEro aBTOMOOWIIA. Ba)KHBIMU TIPH STOM SBIISIOTCS MHOTHE (DaKTOPBI: CaMH KOJieca ¢ UX ITUPUHOMN

Y TMaMETPOM, a TAKKE JU3AiH JUCKOB U pa3Mep KOJIECHON HUIIY.
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Tema 10 Asporpadusi 1 AHTHKOPPO3HOHHBIN THOHUHI ABTOMOOMJIS.
1. IlpuMeHeHHEe MHOTOLBETHOT0 JIAKOKPACOYHOT0 MOKPbITUSA

[TonGop Kpacok, MOAroTOBKa OKpalnBaeMoi MOBEPXHOCTH,

B KOHCTpYKIIMM aBTOMOOWJIS HMMEETCs JOBOJBHO OOJBIIOE KOJMYECTBO Pa3HOOOpPa3HBIX
MJIACTMACCOBBIX JeTanei. HekoTopble M3 HHMX HYKIAIOTCS B JIGKOPATUBHOW OKpacke (Hampumep,
IUIaCTMACCOBBIE OaMIephl, CIIOMIEPHI U T. I1.).

[Tepen 00paboTKON IIACTMACCOBOM JeTalnu cielyeT YTOUYHUTh MapKHUPOBKY Marepuana, u3
KOTOPOTO M3TOTOBJIEHA 3Ta naetans. Martepuanbl ¢ mapkupoBkamu AAS, ABS, PC, PVC - »s10
tepmorutactel (1-1 rpymnma); PA, EP, PUR — TepmopeakTuBHBIE MIacCTMACCHI, T. €. AYPOIUIACTHI (2-5
rpynna); PP, EPDM, POM — nonunponunens! (3-g rpymnmna). Ilokpacka marepuanioB KaxJoW M3 3THX
TPYIIIT UMEET CBOIO CHenM UKy, KOTopasi OJKHA yUYUTHIBAThCA MpH padore. CirydaeTcs, 9To Ha AETaIAX
OTCYTCTBYET MapKHUPOBKa. JTO TUIMYHO AJIS J€Tallel, N3TOTOBJICHHBIX MEJIKMMH YaCTHBIMU KOMITAHHUS-
mu. K Takum u3nenusm cienyer OTHOCHTBCS OCOOCHHO BHUMATEIbHO. YacTO Ha MOBEPXHOCTU TAKUX
Jerajgedl MMeeTcs HeyJalleHHbIH CIIOM CHJIMKOHOBOM CMasKM, KOTOpas MWCHOJb3yeTcss IpU HX
npou3BoJIcTBe. Takas cMa3ka IyOOKO MPOHHUKAET B MaTepHai JIeTalu.

[Tepen mokpackoii MaacTMaccoBbl€ I€TaIM HY>KHO OTMBITh OT PACTBOPUMBIX B BOJI€ 3arpsi3HEHHIH,
nocyie yero Harperath 70 Temmeparypbl 60 °C He meHee 30 MuH. 3aTeM MOBEPXHOCTH CIEAYET 00€3-
KUPHUTh CHELUAIbHBIM pacTBopuTeneM. s ruactmacce 1-i rpynmbel MCHONB3yeTCsl PacTBOPUTEINH
3920S, a ocranpHBIe 00pabATHIBAIOTCS PACTBOPUTENIEM I JMOKCUIHBIX TrpyHTOB 3871S. Ecmm
IUIACTMACCOBBIE JETAIM HE OYMIIATh U HE 00€3KUPHUBATh, TO CHIIMKOHBI OKaXXyTCs paclpeesieHHbIMU
[0 HMX I[OBEPXHOCTH, YTO CYLIECTBEHHO YXYALIUT aAre3ui0 JIAKOKPAaCOYHOro MOKpeIThsA. g
HEMAapKUPOBAHHBIX IUIACTMACCOBBIX HM3JENUIl OMMCAHHYIO NPOLENYPY HYXXHO MOBTOPUTH HECKOJIBKO
pa3. Jlns mutactmace 3-M TpyIIeBl MOXKET MOTPEOOBATHCS JOMOJHUTEIbHAS 00pa0OTKAa OTKPBITHIM
IUIaMeHeM ra3oBoil ropenku. Takyro o0pabOTKy cieayeT MPOBOAMTH JOCTATOYHO OBICTPO, YTOOBI HE
BbI3BATh OIUIABJIEHUS IUIacTMacchl. [Ipu 3ToM miiams JOHKHO KacaThCsl MOBEPXHOCTU M3IENHNS, ISl TOTO
4TOOBI €r0 HE 3aKONTHTb.

[Tocne o006e3kHpUBaHUS HYXKHO TPUCTYNUTh K MEXaHHMYECKOM 00paboTKe MOBEPXHOCTH
IUIACTMACCOBOTO  M3JIeNUs. DTa omepanus OCyLIECTBIsSeTcs NUIM(GOBOUYHBIMU MaTepHalaMH C
3epHUCTOCThI0 He Oosee 600 MKM. 3aBepIIMB MEXaHHYECKYI0 00paboTKy, HEOOXO-IMMO MPOU3BECTH
eme oxHO obe3kupuBaHue. IIpu 3TOM pacTBOpHUTENb HY)KHO HAHOCHTH Ha MOBEPXHOCTb M3JENIUS U
YAAIATh CYXOH BETOIIbIO IO TOrO, KaK pacTBOPUTENb BHICOXHET. BhIcOXIINI pacTBOPUTENh OCTaBUT Ha
MOBEPXHOCTH TJIACTMACCHI IISITHO CUJIMKOHA, KOTOPOE HEBO3MOXKHO OYJIeT yCTPAHUTb.

[Tocne oO0e3xkupuBaHUsSI TOBEPXHOCTh IJJACTMACCOBOM  JleTalld  CIEIYeT 3arpyHTOBaTh.
[Tnactmaccel 1-it 1 3-i rpynn Hy>KHO MOKpPHIBaTh CIIEUATBHBIM IPYHTOM AJist TMOKuX nozstoxkek S00R.
OH HaHOCHTCA B JIBa CJIOSI ¢ MHMHUMajibHOW TonmuHOW 5-10 MM 3a 10 MHH 10 OCHOBHOTO
rpyHToBaHusA. CJOUCTBIE NaHENM W3 TEPMOPEAKTUBHBIX IUIACTMACC MPUMEHEHUs CIEelHaIbHON
IpyHTOBKM He TpeOyroT. Ilocie 3Toro Ha TOBEPXHOCTH IUIACTMACCOBOW JIE€Talli HAHO-CHTCS CIOH
BBIPABHUBAIOILETO TPyHTA. B 3aBUCHMMOCTH OT TMOKOCTH M3JeNUs B TPYHT U MOCIEAYIOUIMHA CII0H jaka
HeoOxomumo no0aButh 10 25 % mnactudukaropa 805R. s rpyHTOBaHHS MOXHO HCIOIB30BaTh
ceputo rpyHToB 901-907. OHu ornmuarotcs Tonbko 1Berom: 901R — Genbrif, 907R — yepHbIl. OTH
IPYHTBI COYETal0T B ceOe CBOMCTBAa aAre€3MOHHOIO M OCHOBHOIO TpyHTOB. C OJHOM CTOPOHBI, OHU
XapaKTepU3yrTCs OTIUYHON aaresuei (MpuinnaHueM) Ko BceM IutactMaccam, Bkitodas PPuPP/EPDM.
Wx aaresus BbIllIE aAre3uu Jake CTAHJAPTHBIX 3aBOJACKHX IpyHTOB. C Apyroil CTOPOHBI, TaKUE€ TPYHTHI
MOTYT HaHOCHUTBCS CJI0€M TOJMLIMHOM 10 30 MKM M nUtM(OBaThCS «IIO MOK-POMY» YXKe depe3 JiBa yaca
BO3YIIHOW cymkd. CMelnleHne ByX LIBETOB MTO3BOJISIET MOIYYHTH JIFOOOM OTTEHOK CEpOro U MOBBIIIAET
YKPBIBUCTOCTb MOJYIIPO3PAUHBIX 3MaeH.

JanpHeiimas npoluenypa HOKpackd HE OTJIMYAETCS OT aHAJIOTMYHON 00pabOTKM MeTaUTMYECKHX
neraneil. [lo Takol ke METOAMKE MOXHO OKpallMBaTh METAUIMYECKUE ITOBEPXHOCTH, IOKPBITHIE
CHeLHAIbHBIM aHTUKOPPO3UMHBIM COCTAaBOM.



IHoxpacka aTlOMHUHHMEBBIX JAeTaJIel

[Tpu peMOHTE Ky30BOB JIETKOBBIX aBTOMOOMIIEH, 0COOEHHO MHOMApPOK, IPUXOAUTCS CTAIKUBATHCS
C JIeTAJISIMU JIUCTOBOIM OOIIMBKU M3 ATIOMHMHHUEBBIX cIIaBoB. CyllecTByeT omIMOOYHOE MHEHHE, YTO
Kpacka He MpPOYHO MpHUCTAaeT K JMCTYy U3 aJIOMHHHEBOIO CIJlaBa U C TEYCHHEM HeOOJIBbIIOro
IPOMEKYTKAa BPEMEHU OTCIAUBAETCS. DTO MOXET UMETh MECTO, €CJIM IPU HNOJArOTOBKE AITIOMHHHUEBBIX
JeTajged Ky3oBa IIOJ] IOKPacKy He COOJIOJAIOTCS ONpEAETCHHbIE MeEpbl HPEJOCTOPOKHOCTH, HE
BBITIOJHAETCSI HE0OX0IMMasi TEXHOJIOTHSL.

Ecin nuct M3 anroMMHMEBOrO CIUIaBa 3a4MILEH, T. €. C HEr0 CHATA cTapas Kpacka BMECTE C
I'PYHTOBKOW M METaJUl COBEPIIEHHO YHUCT, TO OH OKHUCISAETCS OueHb OBICTPO. I103TOMYy BO3MOXKHOCTH
0o0pa3oBaHMsl OKHCH QJIOMMHHS HEOOXOIMMO NPENOTBPaTUTh Kak MOXHO Obictpee. [lns sToro
THIATEJIFHO MPOTPABJICHHAS J€Talb U3 aJIOMUHUEBOrO CIUIaBa JIOJDKHA OBITh MOKpAallleHa B TEYEHUE
JIBYX 4acoOB MOCJE OYUCTKH. IIpum HECOOIIOAECHUHU ATOTO CpPOKAa MOTYT BO3HHKATh JIE(EKTHl B PE3yiib-
TaTe IJIOXOTO0 B3aUMOACUCTBHUA TIPYHTa M KpPacku C IIOBEPXHOCTBIO aIOMHMHMEBOro Jjucra. s
NPEOTBPALICHNS TaKUX Ie(PEKTOB YHMCTasi MOBEPXHOCTH JETAM W3 aIOMHHHEBOTO CIUIaBa JOJDKHA
OBITh CPOYHO MOKPBITa TOHKUM I€PBOHAYATIBHBIM CII0EM KPacKH.

KosiepoBka amanei

[Ipu TIOHMHTOBOUW TOAKpPACKE OTAEIBHBIX YYAaCTKOB paHEE OKPAIIEHHBIX MOBEPXHOCTEH Ky30Ba
SMaJbI0 TOM k€ MAapKH U LBETa, HO APYrOW NapTHM BCErJa MOSABIISIETCS Pa3HOTOHHOCTh HOBOM M paHee
OKpaIieHHou nmoepxHocteid. [loaToMy Bo3HHKaET HEOOXOAMMOCTD
B TIOJIKOJICPOBKE TIOHWHTOBOHM AMad, T. €. B MOJ0OpE €€ HE0OXOAMMOro OTTeHKa. KoJepoBKy MOMXHO
MIPOU3BOAUTH TOJIBKO 3MAJISIMU TOTO K€ THUIIA, YTO U OCHOBHAS SMaJlb.

L[BeT 5May MOKHO TOYHO KJIacCH(DHIIMPOBATH MO TPEM MPU3HAKAM: I[BETOBOMY TOHY, SIPKOCTH U
HachIlleHHOCTH. HampuMmep, K kKpacHOMY 1BeTy Hauboisiee OJM3KMMU SBISIOTCS MypPITypPHO-KPACHBIN U
opaHxeBo-KpacHbIl. K opaHkeBo-kpacHOMYy Hauboliee OJIM30K OPaHXKEBBIM, 3aT€M OpPAHKEBO-KEITHIH,
KENTHIN, KENTO-3€JICHbIHN, 3€JICHbIN, CHHE-3€JICHBIN, CHHHUM, CHHE-(HUOIETOBBIN, (DHOJIETOBBINA, KPAaCHO-
¢buoneToBbIN U, HAKOHEI, CHOBA KPaCHBIH.

Ecnu »Tu 1BeTa pacmolioXUTh Tak, 4TOObI HauOoliee OJM3KHUE CTOSIU PAIOM, TO TMOIYUUTCS
1BeToBOM KpyT (puc. 10.3). DTUM Kpyrom peKOMEHIYeTCsl TOJb30BaThCs MPHU MOAOOPE KOMIIOHEHTOB,
KOTOpPBIE JTOJKHBI OBITH 100aBIIEHBI K KpaCKe OCHOBHOTO I[BETA MPH €€ KOJIEPOBKE.

OCHOBHBIMU LIBETAMH SIBJISIFOTCS CUHUM, KPACHBIN U KeNThIN. VX HENb3s1 HOMy4YUTh CMEIIUBAHUEM.
Kpackwu jxe Bcex OCTabHBIX I[BETOB MOXKHO MOJYYUTh ITyTEM CMEIIUBAHUS KPACOK OCHOBHBIX I[BETOB,
PacCTOJIOKEHHBIX B IIBETOBOM Kpyre psiaoM. [Ipu HeoOX0uMoCcTH K HUM MOKHO TOOaBUTh KPacKu
0€eJI0ro ¥ YepHOTO IBETOB.

Ha3Banus koJiepoB

Jlisi MHOTHX aBTOBJAJETBIEB 3aBOJCKHE Ha-3BaHMS KOJEPOB HEMOHSTHBI, €CIIU TMepe] riazaMu
HeT oOpasna. Hike nmpuBeeHbl Ha3BaHUsI OCHOBHBIX KOJIEPOB B aji)aBUTHOM MOPSA-KEe U X HU(POBHIE
KOJZIbI, KOTOPBIE YKa3aHbl B CKOOKaX.

ABanTiopuH (602) — 4epHBI METAUIMK, NOJYYMBLIMI CBOE MMs 10 HA3BaHMIO IOJAEIOYHOTO
KaMHSl aBaHTIOPWHA, MPEJICTaBIAIONIETO COOOW MpO3pavyHbId KBapIl CepeOpPHCTO-O0EI0ro MM KpacHO-
Oyporo 1BeTa ¢ paBHOMEPHBIMH BKJIFOUEHUSIMU CITFOJIBI.

Anpuatuka (425) — rony0oil HeMEeTaIIITUK.

AxBamapuH (460) — MeTaJUIMK I[BETa MOPCKON BOJIHBI (3€JIe-HO-T0iy00i). AKBaMapuH — 3TO
JIparoleHHbIN KaMEeHb, TOKE MEHSIOIINN CBOM I[BETA — TOJTyOOi M 3€JICHBIN.

Anbnuiickuii (205) — 6ebIii MeTaITHK.

AmeTtuct (145) — cupeHeBbIil MeTaUIUK. AMETUCT — (DUOJIETO-BbIM AparoleHHbIH KaMEHb.

Antuiona (277) — 3010TUCTO-0€KEBbIN METAJUIHK.

Adanuna (421) — cBeTI0-3€JCHBIN METAJUTHK C OUPIO30BBIM OTTCHKOM.

Baxnaxan (107) — et criesoro 6akiakana; TeMHO-(DHOJIETOBBIM HEMETAIITHK.



Baaruka (420) — cuHUil HEMETaJIUK.

BbesxkeBblii (235) — OexxeBblii HEMETAJUTHK.

Beasrii (201) — uncro Gemplit HEMETAIUTHK.

beablii (233) — cepo-0enblii HEeMETaIUK.

Bpu3 (480) — cBeTI0-3eTeHBII HEMETAJUIUK ¢ OUPIO30BBIM OTTEHKOM.

Bypryuaus (117) — kpacHbIN MeTaJITHK.

BasnenTuna (464) — cepo-(huonaeToBblii HEeMETAILIHK.

Bamora (310) — cBeTI0-cepbIii METAIUTHK CO CIa0BIM 3€JIEHOBATHIM OTTCHKOM.

Buxkropus (129) — spko-KpacHbIil METaJUIHK.

Buins (127) — TeMHO-KpacHbIN HEMETaJUIUK.

I'ony6oii (481) — HEMeTATUTHK.

I'panart (180) — TeMHO-KpacHbIIl HEMETAJUIUK C (PUOJETOBBIM OTTEHKOM.

Mrommec (321) — xenTo-3eIeHbIN METAILITUK.

Kacmun (203) — Oernblii HEeMETaJLTUK C )KENTO-3eJIEHBIM OTTEHKOM.

3esienblii (963) — HEMeTaUTHK.

3esennlii cax (307) — TeMHO-3€JI€HBIN HEMETAILIHK.

3os0Tast HUBA (245) — 30JJ0TUCTO-TUMOHHBIA METAJITHK.

Hryana (311) — 3eneHblit MeTaUTUK, HATTOMUHAIOMIMN [IBET OYTHIJIOYHOTO CTEKJIA.

H3ympyn (385) — TeMHO-3e51€HBIH METAUTMK. DTO — JParolieHHbIi KaMeHb, IPO3payuHbIi,
MHTEHCUBHOIO 3€JIEHOTO 1IBETA.

Hpuc (406) — cBe1s10-(h10I€TOBBIN HEMETAIIIHK.

Hckpa (128) — kpacHO-BULITHEBBIA METAILIHK.

Kapmen (118) — kpacHO-MaJIMHOBBIN WIIM KPACHO-BUIITHEBbIN HEMETAJUIUK.

Kopana (116) — kpacHO-CUPEHEBBIN METAILITUK.

Kopuaunap (790) — 3010THCTO-KOPUYHEBBIN METAILITHUK.

Kopuna (798) — kopuuHeBbIil METaIHK.

Kopcuka (370) — cepo-3eneHblil MeTaUIHK.

Kpucrann (281) — xKenTelil METaITUK.

Jlaryna (487) — cune-roiy0oi MeTaTUK.

Jlazypur (445) — cuHe-(puoJIeTOBBIN METAUTUK; KaK MO/IeJI0Y-HbIi KaAMEHb.

JlazypHo-cunmii (498) — cuHe-yepHbIN METaTUK.

Jlazypsb (489) — cunuil HeMeTaLIUK.

Jlamunapus (560) — 3eeHbIil HEMETaJUIUK.

Marus (133) — TeMHO-(QHOJIETOBBII METaIUK.

Maiis (120) — po30BO-CUpEHEBBIN METAITHUK.

Maas6opo (121) — kpacHbIil METAILTHK.

Meneo (428) — romy6oit HeMeTalIUK.

Mmunpans (217) — OexeBO-pO30BbIi METAJUIHK.

Mupax (280) — cepeOpUCTBIN METAIIUK C OJICAHO-KEITHIM WM TOITyObIM OTTEHKaMH, KOTOpbIE
3aBHUCAT OT OCBEIICHHUS.

Moxkpslii acanbT (626) — cepblil METaJUIHK.

Momnrte-KapJio (403) — sspko-cHHUN HEMETAJUIHK.

Myuen Pyx (458) — sipko-¢uoneToBblii HEeMETaILIHK.

Mypena (377) — cuHe-3e€HbII HEMETaIUK.

Hapumuce (223) — spKo-KeNTblil HEMETaJUTUK.

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

Oxean (449) — cune-(hHUOIETOBBINM HEMETAIUIHK.

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

OummBKoBbIii (340) — OTMBKOBBIN HEMETAJUIUK.

Onarus (286) — MeTaIUK 1IBETA OXPBHI.

Omnaan (419) — cepeOPUCTHIN METAIIITUK C JIETKUM KEJITHIM OTTCHKOM.



ITammupyc (387) — cepplil METAJTUK C JIETKUM KEJITBIM OTTEHKOM.

ITnpano (795) — kpaCHO-KOpPUYHEBBIN METAIIITHK.

IMuuynpa (417) — 3eneno-rony0oit HeMeTaUK.

IIpu3 (276) — MeTalJIMK TUIATUHOBOTO LIBETA.

IIpumya (210) — Gyex10->KeNThIl HEMETaUIUK.

Pancoaus (448) — cuHe-pUONETOBBIN METAJUIHK.

Py6un (110) — kpacHbIil HEMeTaUIUK. DTO — JParolieHHbIM KaMeHb I'yCTO-KPACHOTO I[BETa.

CanpaJioBblii (670) — po30BBIN METAITHK.

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

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

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

Cunsist moJiHOYb (447) — cune-puoneToBplil HeMeTauUK. CupeHb (422) — cBETI0-(PHOIECTOBBIN

HemeTauTHK. CIuBOYHO-0eIbIH (295) — 6exeBo-0enbiit Hemeramuuk. CiioHOBas KocThb (207) —

0e)XeBO-)KeNThIM HeMeTaUTHK. CHexxHasi KopoJieBa (690) — cepeOpuCThIil MeTaUTUK 0€3 Ka-
KOT0-JIH0O OTTEHKA.

Tabaunblii (399) — 3eneHo-kopuuyHeBbIi MeTaiuK. Tanasa Boga (206) — Geno-3eneHbIi

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

TemHno-cepswlii (625); TeMHO-cHM (456) — HEMETAJTUKH.

Topuano (170) — kpacHBIN HEMETAILTHK.

Tpuym¢ (100) — BUIIHEBBIN METAIIIHK.

®@est (416) — rony00it METAJUIHK C JIETKUM CUPEHEBBIM OTTeHKOM. YaliHast po3a (228) — cBeTbIit

0exeBo-po30BbIi HeMeTauuK. Yapout (408) — TeMHBIH cepo-(hnoaeToBbI MeTaIIHK. YapouT —

OJEJIOYHBINA KaMEHb.

Yepuniii (601), yepublii (603) — HEMETaJUIMKHU € €Ba PA3TMYUMbIMU OTTEHKAMH.

y1eKTPOH (415) — TeMHO-CEpBIii METaJUIHK.

[Tpu BBIOOpE KpAacoOK IMOJIb30BATHCS MPHUBEACHHBIM CIIMCKOM HAJ0 OCTOPOXKHO, UMesl B BUAY, UTO
Kpacka OJIHOTO HOMEpa MOKET OBITh PA3JINYHBIX OTTEHKOB B 3aBUCUMOCTHU OT (PUPMBI-U3TOTOBUTEIS.



IIpakTnueckas padora Ne 17
Tema 10 Asporpadusi 1 AHTHKOPPO3HOHHBIN THOHUHI ABTOMOOMJIS.
2. Pa0oThI 10 AaHTUKOPPO3MIHHOM 3a1MTE ABTOMOOMJISA

O3HaKOMIICHHE C TEXHOJIOTHUEH MPOBEICHHS PadOT O aHTUKOPPO3UUHOM 3alIUTe Ky30Ba.

Haubonee pacmpocTpaHEHHBIM CHOCOOOM aHTHKOPPO3UOHHOM 3alIUTHl Pa3IMYHBIX OTKPBITHIX
MOBEPXHOCTEH aBTOMOOWIISL sBIsIETCS WX MOKpacka. Ho ee yacto okaswiBaeTcs HEAOCTaTOYHO. B
OCOOCHHO JKCTpEeMajlbHBIX YCIOBHSX HAXOAWUTCS MHHINE AaBTOMOOWIS, BHYTPEHHHE IOBEPXHOCTHU
KPBUILEB U APYTHE HUKHHE MOBEPXHOCTU Ky30Ba. Jlnsi 3((EeKTHBHOM 3amMThl Ky30Ba aBTOMOOHJISI OT
KOPpPO3UH  HEOOXOJMMBI JIBa Ppa3jM4YHBIX AHTHKOPPO3MOHHBIX COCTaBa: IMEPBBIH — MPOYHBIH,
aOpa3sMBOCTOWKHMA, 3alWINAIONINN HapPY)KHbIE TOBEPXHOCTH Ky30Ba; BTOPOW — BBICOKOIPOHHUKAFOIIAN
MaTepuai, CoOJAepKallui WH-THOUTOPBI KOPPO3WHM i OOpabOTKH CKPBITBIX TMOJNOCTeH. MHorue
COBPEMEHHBIC KOMIAHUU W (UPMBI MPEIJIaraloT CBOM YCIYTH 10 HAaHECEHUIO aHTUKOPPO3UOHHBIX
3alIUTHBIX TMOKPBITHH, TEpe] MOTpeOuTeleM HEMHHYEeMO BCTaeT MpoOiemMa BbIOOpa MpPOU3BOAMTENS
pabot. Pa3bpoc 11eH Ha aHTUKOPPO3UOHHBIE YCIYTH BEJIUK, U HEPEKO BHIOOP AENAETCS B MOJIb3Y HU3KOM
[IEHbI aHTUKOPPO3UOHHBIX MAaTEPUAJIOB.

s HOBBIX aBTOMOOWJIEH, y KOTOPBIX AHTHKOPPO3MOHHOE MOKPBHITHE HAHOCHUTCS Ha €IIe He
MOBPEXKICHHOE 3aBOACKOE TMOKpBITHE, Hauboiee BaXXKHO WMMEHHO KayeCTBEHHOE HAHECEHHE
aHTHKOPPO3MOHHOTO MaTepHalia ¢ MOJHBIM COOMI0IeHneM TexHonoruu. s aTomobuseit ¢ 60nbmumMu
CpPOKaMHU SKCIUTyaTalliy Ha TIEPBbIN MJIaH BBICTYMAET HE TOJBKO II€Ha, HO U BO3MOXKHOCTh MPOBEICHUS
IPaMOTHBIX MOATOTOBUTENBHBIX PabOT Mepes HaHeCEHHWEM 3alllUTHOTO MOKpHITHS. be3 kauecTBeHHOMU
MOWKH, CYNIKM CHelHaIbHBIMU amapaTaMmy, MpPeIBApPUTEIHHOIO YJANCHUS C TMOBEPXHOCTH Ky30Ba
OTCIIAMBAIOLINXCA YacTeld CTaporo 3allUTHOTO MOKPBITHS, 0€3 3aUMCTKHA OYaroB PrKaBUMHBI JFOOOM
AHTUKOPPO3MOHHBIA MaTepuaia MPOAEPKHUTCA Ha 3allUIlaeMOil TOBEPXHOCTH Hemonro. KagecTtBo
AHTUKOPPO3MOHHOW 00paOOTKH 3aBUCHUT OT BBIOOpA U COOIIOCHUS TEXHOJIOTHH TIPOU3BOACTBA PadOT U
OT HCIIOJIb3YEMOT0 TeXHoJornyeckoro obopynoBanus. [IoAroToBka K aHTUKOPPO3UOHHOW 00paboTKe
BKIIIOUaeT oOO0s3aTebHYI0 MOWKY [HUINA aBTOMOOWJS, B XOJ€ KOTOPOW yHalsloTci Tpsi3b U
OTCIIAMBAIOIINECS YaCTU CTAPOTO MOKPBITUS, U CYIIKY — €CTECTBEHHYIO WJIM MOTOKOM TEIJIOTO BO3AyXa.
CKpBITBIE TIONIOCTU Ky30Ba (CTOMKH, JIOH)KEPOHBI, IOPOTH, ABEPU, YCHIUTENIN KaroTa W OaraxHuka)
00pabaThIBalOTCSI BBHICOKOIIPOHUKAIOIIUM COCTABOM B CTPOrOM COOTBETCTBUU C TEXHOJOTHYECKHUMH
KapTaMH Ha KaXIyl0 MOJeNb aBTOMOOWIIA. B HEKOTOPHIX Ciy4asX CBEpPISAT IOTOJIHHUTEIbHBIC
OTBEPCTHSI, KOTOPBIE MOCIe 00paOOTKU 3aKPHIBAIOT TIACTUKOBBIMH 3arTyIKaMU.

PexkomeHnayeTcss Ha AHHINE aBTOMOOWIS HAHOCUTHh AaHTHUKOPPO3UOHHOE MOKPHITUE B JBA WIH TPU
TOHKHX CJIOS, T. K. TOJICTBIA CJIOH KpacKH, HAHECEHHBIH B OJIMH MpUeM, 001alaeT TeHJICHIIMEeH K pac-
TpeckuBaHuio. [lepBoHauyanpHass 00pabOTKa MPOU3BOAMTCS  BBICOKO-TIPOHUKAIOIIMM  COCTABOM,
00€CTIeUnBarOIUM XUMUYECKYIO 3alIUTy METala OT KOPPO3HH U TIOJIHYIO aJre3ui0 K MOBEPXHOCTH
abpa3mBO-CTOMKOr0 coctaBa. He m0Xuaasich NMOJHOTO BBICBIXaHWS MEPBOTO CJIOS, HA JTHHUIIE CIICTYET
HaHeCTH aOpa3WBOCTOMKHME COCTaBbl. OTH COCTaBBl [JIS HAPYXHBIX TIOBEPXHOCTEH, Hapsgy ¢
AHTHUKOPPO3HOHHBIMUA CBOWCTBAMHU, MMEIOT BBICOKYIO MPOYHOCTh W H3HOCOCTOMKOCTBH, OOecredmBas
HAJSKHYIO 3alIUTY OT MEXaHUYECKUX U aTMOC(EpPHBIX BO3ACHCTBUIA.

Martepuaibl XapakTepHU3yIOTCs HU3KUM COJIEP)KaHUEM JICTYYUX PacTBOPHUTENEH, Omarogaps 4emy
VIIYYIIAIOTCS YCJIOBUS TPyJa, B CallOHE aBTOMOOWIS MOciie OOpaOOTKH MPaKTUYECKH OTCYTCTBYET
HEMpUATHBIN 3amax. [lokpeITHE TpPW SKCIUTyaTalldd OCTAE€TCS MSATKHUM M JJIACTHYHBIM, COXPaHssI
CIOCOOHOCTH BOCCTAHABIMBAThH CBOKO CTPYKTYPY MPH MOBPEKICHUSIX.

Takast TEXHOJOTHSI TapaHTHPYET 3AIIUTYy Ky30Ba OT MPOHUKAIOIICH KOPpO3UHM 10 8§ JIET NpH
cobmoaernu rpaduka MpoPUIAKTHUECKUX OCMOTPOB U 00pabOTOK. AHTUKOPPO3UITHBIE COCTaBHI Ha-
HOCSITCS O€3BO3YIIHBIM WJIM BO3IYIIHBIM pacmibuieHHeM. [IHeBMaTHUecKoe pachbUICHHE IO3BOJISET
HAHOCUTH TMOYTH BCE BUJbI JIAKOKPACOYHBIX MATEPUAJIOB, OKPAIIMBATh U3JCIUS CIOXHON (HOpMBbI U
MOJIy4aTh TOKPBITHS C XOPOIIMM JIEKOPATUBHBIM BHJIOM.



Haubonee oO6crosTenbHyl0 HHGOpPMAIMIO O METOAaxX MOKPAacKM TOBEPXHOCTEH M HX
AHTUKOPPO3MOHHOW 3alllUT€ MOXKHO MOJyYUTh B Yy4eOHHMKAaX M Y4YEOHBIX MOCOOUSX MO Ky30BHBIM
paboTaM M TEXHOJOTUH MMOKPACKHA aBTOMOOHIIEH.

3aHII/ITHLIe MNOKPLITUA ABUTaTEeJId U CHCTEMbI BBIITYCKa OTpaﬁ()TaBHII/IX ra3soB

Cucrema BBIyCKAa OTPa0OTAaBIIMX Ta30B Yy aBTOMOOWJIBHBIX JBUTATENEl BHYTPEHHETO CTOpaHMS
paboTaeT B O4YEHb TSDKENBIX YCIOBHUSX, CIIOCOOCTBYIOIIMX BO3HHMKHOBEHHIO Koppo3uu. M3HyTpu ee
pa3pymarT ropsiurie 0TpadOTaBIINe Ta3bl, APl KUCIOTH M KOHIEHCATa BJard, a CHapy>Ku — BOJa, TPS3b U
coimb. M3 Bcex OSKCIITyaTalMOHHBIX (aKTOPOB, CIIOCOOCTBYIOIIMX KOPPO3HH, MOXHO BBLICIUTH IIATh
OCHOBHBIX: 1) cIIIonIHasi BHYTPEHHSSI KOPPO3UsL; 2) CIUIOIIHAS BHEIIHSA KOPpO3us; 3) MECTHasi KOppo3usi B
MecTax CBapKH, IIEJIIX U 3a30pax;

4) Koppo3us 1oJ BO3AECHCTBUEM MEXaHUYECKUX HArpy30K U aedopManuii; 5) Koppo3us Mo BIUSHUEM OYCHb
BBICOKOH TeMIIepaTyphl.

ChnomrHasi BHYTpPEHHSISI KOPpO3USl DPa3BUBAETCSl BCIEICTBUE OOpa3oBaHMsI BOJIbI, OKHCIIOB
YIJIEPOAA, a30Ta U CEphl B MPOLIECCE CrOPaHMsI TOIUIMBA. BOJIBIIMHCTBO U3 HUX SABISAIOTCSA CUIBHEUIIMMU
Katajau3aTopamMu Koppo3uu. Kpome TOro, STHIMpOBaHHBIE TOILIMBA COAEpKAT J00ABKU XJIOPHUIIOB U
OpOMUIOB, KOTOPBIE CITy>KaT MCTOYHHUKaMH 00pa30BaHUs COISIHOM U OpPOMHUCTO-BOJOPOJHOM KUCIIOT.

Koppo3usi BHYTpEHHHX IIOBEpXHOCTEM TIIYHIMTENs YCKOpPSIETCS OT JIEWCTBHMsS — Harapa,
oOpasyromierocss npu pabote nasurarens. M3-3a OGonbinoro paszauyus Ko3(PQHUIMEHTOB TEMIOBOrO
pacUIMpEeHHUs CJIOs Harapa U Marepuana TIIyIIUTeNs CJIOM Harapa Ipy pe3Kux nepenanax TeMiepaTryp OT
MOTIAIaHUsl BOJBl HAa HApPY)KHYIO TOBEPXHOCTh TJIYILIMTENS IOJABEpPraeTcs OONBbIINM MEXaHHUECKUM

HanpsoKeHusIM  oTciaauBaercs. [lo 3Tol mpuunMHE OTKpBIBAe€TCsS HE3alIUIICHHAs MOBEPXHOCTh
MeTajula, KOTopasi JIETKO M OBICTPO piKaBeeT.

HapysxHble TOBEpXHOCTH BBIITYCKHOM CUCTEMBI Pa3pyIIAOTCS OT BBICOKOM TEMIIEpaTyphl MeTalia
IpyU KOHTAaKTe C OTpabOTAaBIIMMM Ta3aMHU W OT BO3JCHCTBUS BOJSHBIX OpBI3r, coiau W Tps3u. [lis
YMEHBIIIEHUSI KOPPO3HM CHUCTEMBbl BBIIyCKAa HCIIOJIB3YIOT pa3nyHble MeToAbl. HekoTopsie
aBTOIIPOU3BOJUTENN M3TOTOBISAIOT TDIIYLIMTENW W3 aJIOMUHUPOBAHHOM cCTaiaM, T. €. U3 CTalM, Ha
MOBEPXHOCTh KOTOPOH N (y3MOHHBIM CIOCOOOM HaHECEHa CMECh MOPOIIKOB aJIOMUHUS U OKCHJIOB
QIIOMMHMS. B pesynbrare I0JrOBEYHOCTh TIJIYLIMTENs Bo3pacTraeT B 2-3 pasza. Yacto raymurenu
BBITIOJHSIOT U3 JISTUPOBAHHOM CTalM, COJIEprKalleil XpoM, TUTAH WIM MOJINO/IEH.

Becpma 3¢ppekTuBHBIM c11OCOOOM 3aIUTHI OT KOPPO3UH HAPYKHBIX MTOBEPXHOCTEI CHCTEMBI BBITYCKA
ABIIE€TCS UX OKpacka. [lockosbKy TemmepaTypa BBIXJIOMHBIX ra3oB coctasisieT 420-760 °C, temmeparypa
MeTasuta BeIXJomHOU TpyOsl — 200—540 °C, To 11 X OKPACKH MPUTOIHBI TOJBKO TEPMOCTOMKHE dSMAITH
U JIaK{, W3TOTOBJIEHHBIE Ha OCHOBE KPEMHHUs (KpEeMHMHOpraHWdeckue sMaid U jaku). loctaTrodHo
BBICOKOM TEPMOCTOMKOCTBIO OOJIafjafoT MOKPBITUS W3 TOJMAaMUJAHBIX J1akoB. [IpoBepeH ombiToM U
CIEIyIOIMMA METOJ AaHTUKOPPO3MOHHOW  3alllUThl, KOTOPHIM TOJIB3YIOTCA M  JIIOOUTENH, U
npodeccuonansl. HapykHble TOBEPXHOCTH BBIXJIOMHBIX TPYO U INIYIIUTENIH MOKPHIBAIOT TOHKUM CIIOEM
rpaputoBoii cma3ku. Ilocime oOropaHus cMa3kd JAeTand OyAyT TOKpPBITHI JIOBOJBHO IPOYHOMN
IIPOTUBOKOPPO3NOHHOM INIEHKOW YEPHOIO 1IBETA.

ABTOMOOWJIBHBIN JBUTaTeNb OOBIYHO OKPAIIUBAIOT HUTPO-IIIM(TANEBOM 3Malbl0 C MPHUMECHIO
amoMuHueBoi nyapel. [Ipu pabote nBurartens ero noepxHocTs HarpeBaercs ao 80 °C. ITbuib, caxa,
Macllio U JApyrue 3arps3HeHus oOpa3yloT CMECH, KOTOpble CKaIUIMBAIOTCA Ha pa3IMYHBIX YacTAX
JBUTATENs, 00pa3ysl TOJICTYIO IUICHKY, 3aTPYAHSIONIYI0 €ro OXJaXIeHue. B cocTaB Tpsi3u BXOAAT U
arpeccUBHBbIC MPHUMECH: COCJMHEHHUS XJIopa U cepbl, Biara u np. OHM CrOCOOCTBYIOT pa3pyLICHUIO
JTAKOKPACOYHOT'O TOKPBITHUS JBUTaTeNsl, BOZHUKHOBEHHUIO KOPPO3MM MMOJ IuleHKOM rpsi3u. [loatomy
peryyisipHasi OYMCTKA JBUraTess OT Tpsi3u SIBJSIETCS Ba)KHEHIIEW TEXHHYECKOM HeoOxonumocThro. Ha
pemoHTHBIX mnpennpuatusax u CTOA nng 5ToM Lenu HPUMEHSIOT BOJHBIE MOIOIIUE PacTBOPHI,
COCTOSIIIIME U3 cMecu TpuHaTpuiidocdaTa, KaTbIIMHUPOBAHHOMN COJIbI, METACUIIMKATa HATPUS U JIp.

B mponaxxe ecTh crienuanbHOE CPEICTBO — aBTOOYUCTUTENb JIBUTaTelIsl, TO3BOJISIOUIUI ObICTPO U
KaueCTBEHHO OYMCTUTBH [BUTATElIb B YCJIOBHMAX rapaxa. B ero cocraB BXOIAT pacTBOPHUTENH, IIO-
BEPXHOCTHOAKTUBHBIC BELIECTBA M HHTUOUTOPHI KOPPO3UH. DTOT OUYUCTHTENb XOPOIIO CHUMAET C
JIBUTATENIsl BCE 3arps3HEHUS M HE OKa3blBAET OTPULIATENBHOIO BO3JAEHCTBUSA Ha MeTaml. OJHAKoO OH



MI0Ka-pOONACEH, [TO3TOMY I€pe]] HAHECEHUEM IIperapara Ha JBUraTeilb He-00XOIUMO CHATh KJIEMMBI C
aKKyMYJIATOpHOU Oarapeu.

Jis cHATHA Harapa ¢ roJOBOK IMJIMHIPOB, MOPIIHEH, KJIAIaHOB, BBITYCKHBIX TPYOOIPOBOIOB U
CBEYEH 3aKMTaHMs CIEAYyEeT NPUMEHATHh IpenapaThl TUIA «aBTOOYMCTUTEIM Harapay, COJeprKa-Iiue
pacTBOpuUTENH (KEpPOCHH, KCHIJION U JIp.) U aBTOMOOMIIBHOE MOTOpHOE Macio. [Ipenapar ucnomb3yercs
IIPU NIPOTPETOM JIBUraTelle B COOTBETCTBUH C YKa3aHHBIM Ha 3TUKETKE CIIOCOOOM ITPUMEHEHUS.

KOHTpOJ’IbHLIe BOIIPOCHI X 3a1aHUA

1.YTto Takoe KaJbKOoMa U KaKOM MPOIECC UMEHYETCS JeKalbKOMaHUEH?

2.Kakue JexopaTUBHBIE IOKPBITUS Ky30Ba JIETKOBOTO aBTOMOOWJIS HauOoliee MOIMYJSPHBI B
HacTosiIiee Bpemsi?

3.B d"em coCTOSIT OCOOCHHOCTH TEXHOJIOTHUYECKUX IMIPOIIECCOB HAHECEHUsS TOKPBITUMA Ha
aBTOMOOWIIbHBIE Ky30Ba?

4.Kak ocymIiecTBIsSETCs MOKPACKa METAITMIECKUX YacTed aBTOMOOMIIS?

5.Uto HazwpBaercs mpomeccoM (ocdatupoBanus aetaned? nsg  yero  HeoOXoIuMO
dbocharupoBanue?

6. B yem 3akir04aroTcst 0COOEHHOCTH MOKPACKH IIACTMACCOBBIX JeTamneii?

7. Yt0 Takoe koppo3us MmetamioB? KakoBa ee posib B TeXHUKE?

8. Kak ocymiecTBisieTcss aHTUKOPPO3UOHHAS 3al[UTa aBTOMOOWIIS?

9. Ilepeuncnure 3aIUTHBIC MOKPHITHS aBTOMOOUIBHOTO JBUTATEIIS
Y €r0 CHCTEMBI BBIITyCKa.

10.YTo Takoe 1IBETOBOM KPYT U KaK COUYETAIOTCS Pa3IMYHbIE OTTCHKH I[BETOB?

11.B ueM cyTh peryssipHOro yxoJa 3a JaKOKPaCOYHBIMU MOKPBITUSIMU?

12. 3 kaknX OCHOBHBIX KOMIIOHEHTOB COCTOSIT KPacKu

13.7

14.B yemM 0cOOEHHOCTH MOKPACKH JIeTaleil U3 aJFOMHUHUEBBIX CIJIaBOB?
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