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IHosicHuTeNLHAA 3aIUCKA

Metoauueckue yka3aHus NpeAHa3HAuYEHbI JUIsl IPOBEACHUS NPAKTUUECKUX 3aHSATHM
mo MJIK.03.03 Tronmar aBromoOmieii » B coorBercTBuH ¢ PI'OC 1o crnenualibHOCTH
CIIO 23.02.07 «Texuuueckoe 00CTy>KMUBaHUE U PEMOHT JIBUTaTENIel, CUCTEM U arperaToB
aBTOMOOHUIIEN»

[TpakTrueckast paboTa BKIIOYAECT:

® BBOJIHBIN TEOPETUYECCKUN MaTepHUal,
® T0ApOOHOE OMHCAHNE TPOBEACHHUS
® 33JIaHUS ¥ BOIPOCHI JIJIsI CAMOKOHTPOJIS.

[IpakTiueckas paboTa Kak BHA y4e€OHOTO 3aHSATHUS TOJDKHA MPOBOJUTHCS B CHEIHAIBHO
000pyOBaHHBIX  y4eOHbIX MacTepckux. @DopMbl OpraHM3aluu CTYJEHTOB Ha
MPaKTUYECKUX paboTax: rpyIIoBasi U UHIWBHIyalIbHAsl.

[Ipu rpynnoBoi ¢opme oOpraHuzanuu 3aHATHA OJHA U Ta XK€ pabdoTa BBITOIHIETCS
IpyIImamu 1o 2 - 3 4eoBeKa.

[Ipu uHaUBUIYaNbHONU (opME OpraHM3aluU 3aHSATHN KaXKIbI CTYJIEHT BBINOIHIET
WHJIUBUAYAJIBHOE 3aJaHuE.

JIJist TOATOTOBKU K MPOBEACHUIO MPAKTHYECKUX PabOT PEKOMEHIYETCsl MCIOJIb30BaTh
[HOP»I,  moO3BOJSAIONIME  MOJEIUPOBATH WM  BU3YaJM3UPOBATh  KaKHe-JIHOO
TEXHOJIOTMYECKHUE TIPOLIECCHI, KOTOPBIE 3aTPYIHUTEIHLHO I HEBO3MOYKHO BOCTIPOM3BECTH
B yueOHOM J1abopaTopuu WK KJlacce.

BrlinonHeHno npakTuueckux padoT MpeAlIecTBYeT MpoBEpKa 3HAHUN 00ydaroIuxcs,
UX TEOPETUYECKON TOTOBHOCTH K BBIIOJHEHUIO 3a/laHds, KOTOPYIO LEIeco00pa3Ho
conpoBoxkath JeMoHcTpanueit [{OPoB (MHGOpMAIMOHHBIX MOJIYyJIEH) OTHOCSIIMXCS K
cooTBeTCTBYIOIIEMY pazaeny MIK.



Tema 1 TroHuHT Kak cepa yciayr.

Oxka3zanue YCIyr B CUCTEME aBTOCEPBHUCA
O3HaKOMIJICHHE C IEPECYHEM U IIpaBUJIaMU OKa3aHUs CIIYT' B CUCTEME aBTOCEPBHCA

Cucrema aBTOCEpBHUCA 3aHUMACTCS HE TOJBKO TEXHUYECKHM 0OCITy)KUBAHHEM U PEMOHTOM
aBTOMOOMIIEH. B 11€110M crcTeMa aBTocepBHCa BKIIIOYAET B C€0S MATh ABTOHOMHBIX ITOJACHCTEM:

— TOPTOBJIIO;

— obecrieueHne TEXHUYECKOM IKCILTyaTalluy;

— CTaHIIUU TEXHUYECKOTO 00cmykuBanus apromoomieit (CTOA);

— TIOHMHT U J0000pYy0BaHHE (TEXHUYCCKUN TIOHHHT) aBTOMOOHIICH;

— aBTOTYPHU3M.

Kaxxnas moacucremMa cOCTOUT U3 HECKOIBKUX CEKTOPOB.

Toprosis

Ora mojcucTeMa TpeJHa3HayeHa Ui YAOBJIETBOPEHHs IMOTpeOHOCTEH HaceleHHs 10
PUOOPETEHUIO aBTOMOOMIICH, aBTOMOOMIIPHBIX aKCECCYapOB M 3allaCHBIX YaCTeH, KOTOPhIE HEOOXOAMMEI
u s TioHnHTa. OHA BKITIOYAET B ¢e0s TPU CEKTOopa:

1. CexTop npoaaxu aBTOMOOHIICH.

2. CexTop NMpoAaKy 3alacHbIX YacTeil U akceccyapoB.

3. IIpokat aBTOMOOMIICH.

CekTop mnpoaaxk aBTomMoOmiaeii. OH 3aHWMaeTCs TOPTOBJICH KOMHCCHOHHBIMH W HOBBIMHU
aBTomoOmIsAMU. [Ipu mponaxe KOMHC-CHOHHBIX aBTOMOOWIIEH MpojaBell, Kak MpPaBUIO, HU 33 YTO HE
OTBE-4a€T W HHUKAKOM OTBETCTBEHHOCTH He HeceT. [Ipogaka HOBBIX aBTO-MOOWJIEH IKECTKO
pETIaMEHTHPYETCS 3aKOHOM U TPEIyCMAaTpPUBACT IIOJHYIO OTBETCTBEHHOCTh TIPOJABIA IEPE]
MOKyTAaTeIeM 3a Ka4eCTBO IIPOAaBaeMOro aBTOMOOKIISL.

Cy1iecTByeT JBE OCHOBHBIE CXEMbl OpraHH3alMUd TOPTOBJIM HOBBIMH aBTOMOOWIIAIMU — 4Yepes
MTOCPETHUKOB u CaMOCTOSITEITLHO 3aBOJIOM-

W3TOTOBUTENIEM. 3aBOJBI-M3TOTOBUTEIN CTPEMSITCS CO3/IaTh CIWHYK0 CHCTEMY aBTOCEpPBHCA,
KOoTopasi 00ecreynT KOHKYPEHTOCIIOCOOHOCTh Ha phiHKe. HOo OHU He Bcerna pacmnonaraioT J0CTaTOYHBIMU
CBOOOJHBIMU CpeAcTBaMu s pa3Butus cetu aBtocaqoHoB u CTOA. Iloatomy aBTOCEpBHC
OCYIIECTBISIETCS UMH Yepe3 AUCTPUOBIOTEPOB

WIM SKCKIIIO3UBHBIX JWJIEPOB Ha JOTOBOPHOW oOcCHOBe. VIMeeT MecTo  pa3BUTHE M HE3aBUCHMBIX
aBTOCAJIOHOB.
OcHOBHast A0 MPOJAX NPUHAMISKUT AUCTPUOBIOTEpaM, KOTOpble 00JIaal0T MPEeUMYIIeCTBEHHBIM
MIPaBOM MPHOOPETATh U POIaBaTh 000PYAOBaHUE, TEXHUIECKHE HOBUHKH, TIPOTPAMMHOE KOMITBIOTEPHOE
obecrieueHue.
OHHM ke OCYIIECTBIISIIOT MPEANPOJAKHYIO MOJArOTOBKY aBTOMOOWIEH (IpeanpoIaXXHbIi TIOHUHT).
Pabota o npennpoaaxxHOMy TIOHUHTY ITPOM3BOIUTCS 3a CUET 3aBO/1a-M3TOTOBUTEIIS.
CexkTop Npoaax 3amyacrei | aKceccyapos.
C pa3BUTHEM CEPBUCHBIX YCIYT, U B YACTHOCTU TIOHMHTA, OSBUIIMCH Mara3uHbl
Y TOPrOBbIE LIEHTPHI, B KOTOPBIX MPEICTABICH BECbMa IIUPOKUI ac-COPTUMEHT aBTOMOOUIIBHBIX JleTaleil
M aKceccyapoB: adpPOJMHAMHU-YECKHE OOBECHI, YEXJIbI 3allacHOTO Koyieca, KaroThl, BO3IyX03a00p-HUKH
KaIoToB, Ae(IEKTOPHl KAallOTOB, KEHI'YPSITHUKHU, PACIIMPUTEIN KPBUIbEB, KO3BIPHKH, MOJACBETKU THHIIA
aBTOMOOWIIAA, 1e(hJIEKTOPBI OKOH, TIOPOTH, PEIICTKH pajuaTopa, CIoWIepsl, MeXaHn4decKas 3a-1mra ¢ap,
¢dapkonbl (CUenHbIE YCTPOWCTBa), MepeaHue ¢apbl, NpPO-TUBOTYMaHHbIe ¢aphl, 3aaHue (oHapw,
aBTOMOOMJIbHbIE KOBPUKH,
Y HaKJIaJIKH nenane,
U CIIOPTHBHBIE PYJIEBBIE KOJieca, CIIOPTHBHBIC aHATOMHYECKUE CHJICHBS, TIYIIMTENH, BO3IAYIIHbIC
(GUIBTPBI HU3-KOTO COMPOTUBIICHHS, BIYCKHbBIE U BBITYCKHbBIE CUCTEMBI, BITyCKHBIE BBIITYCKHBIE
KOJJICKTOPBI, TMPSMOTOYHBIE TIYHIMTENIH , HAKIAJAKH Ha TIYIIUTEIH, TPOBOJA CHCTEMBI
3a)KUTaHUsI, KOMIUIEKTHl (PPUKIIMOH-HBIX CIETJICHUH, MaHeJn TpUuOOPOB, CUIMKOHOBBIE IUIAHTH,



TEPMOU3OJISAMSA  JBUTATENs, KapOoopaTophl, TOIUIMBHBIE HACOCHI BBICOKOTO JaBJICHHUS,
TypOOHarHeTaTeNIu U MHOTOE JPYyToe.
u
u KauecTBO aBTOMOOWJISI M €ro Ha/JEKHOCTh Ha TPU YETBEPTU 3aBUCAT OT KadyecTBa JAeTalield, y3/IoB U
arperaTtoB, KOTOPBIMH OH KOMIUIeKTyeTcsl. Ho ecni 3amacHble 4acTH U3TOTOBJISIIOT aBTOMOOMIIBHBIE 3aBO-/IbI,
TO KOMILJIEKTYIOIINE TIPOU3BOIAT CaMble pa3Hble MPEINPUATHS, BIUIOTh JO KyCTapHBIX MacTepckux. [lpuuem,
10 MHEHHIO 3alaJHBIX CIEIHAINCTOB, PAa3M4Me B KAayeCTBE OPUTHMHAIBHBIX JAETalell OT POC-CHHCKHX
IIOCTaBIIUMKOB n
aHAJIOTUYHBIX 3aIl4acTeil, IPOU3BOIUMBIX

3apyOexHbIMU (PUPMaMH, OCTAETCS 3HAUUTEIbHBIM. UTOOBI IPEOI0NIET ATY Pa3HUILY, HEOOXOIUMO
UMETh MAaKCHMaJIbHOE COOTBETCTBHE CTAaH-JapTOB OTEUECTBEHHBIX MPEANPUATHI U MEXKAYHAPOIHBIX
TpeOOBaHUH.

Poccun neiictByror rocynapcrsensuble crangaptel (I'OCT) mo Bcem mapamerpaM, yKa3aHHBIM
EBponeiickoii sxonommueckorr komuccuer OOH (EDK OOH), a Takxke oTrpacieBble HOPMAaTHBBI,
YUUTHIBAIOUINE OCOOCHHOCTH aBTOMOOWIJIBHOTO CErMEHTa OOLIero pbhlHKAa W pa3paboTaHHBIE C
MaKCUMaJbHbIM TpuOmkeHueM k Tpe-OoBanusiM EDK. Te nperanu u y3mbl aBTOMOOWIS, KOTOpHIE
OTBEYAIOT 3a 0E30MacHOCTh BCEX YYAaCTHUKOB JBM)KCHUS, MOJUIEkKAT 00s3aTeNb-HOW cepTU(UKaALUU
(TOpMO3HBIE KOJOJKH, MOJATOJOBHUKU CUICHHM, pEMHU O€30MacHOCTH, BHEIIHHUE CBETOBBIE MPUOOPHI,
MIPOTHBOYTOHHBIE YCTPOHCTBA, 3aJHHE U OOKOBBIC 3alIUTHBIC yCTPOHCTBA U T. 11.).

Poccun mnepedeHp 3amacHbIX 4YacTel M NPUHAAJIEKHOCTEM K aBTO-TPAHCHOPTHBIM CpPEACTBaM,
MOJUIeXKAIUX 0053aTeNbHON cepTH(U-KalUK, COTIIACOBAH B CIICUAILHO CO3aHHOM COBETE IO cepTu(u-
Kalluu, B KOTOpBIM BXOAAT MuHucrepctBo BHyTpeHHUX aAen P®, MunucrepctBo tpancnopra PO,
OOmiecTBO MoTpedUTENEH U TPOY.

Eme HegaBHO NOCTaBUIMKM OTEYECTBEHHBIX M UMIIOPTHBIX KOMIUIEKTYIOIIMX KOHKYPHPOBAIU
MEXIy cCOOOH TOJIbKO Ha BHYT-pEHHEM pbIHKE, a mociie BcTymieHus Poccuu B BTO comepuuuator u ¢
MHOCTPAHHBIMH KOMIIAaHUSIMU.

OOecrnieueHne TEXHUYECKOM OKCIUTyaTaluu

Orta mojicucTeMa BKJIIOYAaeT B ce0s 3JIEMEHTHl CHAa0KEHHsI aB-TOMOOWIIS JKCIUTyaTallHOHHBIMH
Matepuanamu, TormuBoM (A3C), obecrieueHHE COXPAHHOCTH ABTOMOOWIIS, KOHTPOJb TEXHUYECKOTO
cocrostaus (KTC), sBakyaruio u yTuian3auo aBTOMOOUIIEH.

CTaHumnu TeXHH4ecKoro oodcayxupanusa apromooneit (CTOA)

CTOA npenocTaBisitoT 000pyI0OBaHHBIE MOCTHI, a TAKXKE YCIYrd MO MPOAaKe 3alacHbIX YacTew,
MaTEPUAJIOB U KOMIUIEKTYOIIHUX.

Kpome TOro, Ha 53THX CTaHIUSAX MOTYT NPEJOCTABIATHCS TEXHUYECKHE KOHCYJIbTAlUU TIO
TEXHUYECKOMY 00CITy’>KMBaHUIO, PEMOHTY TIOHUHTY aBTOMOOMIIEH. SIIpoM OpraHu3alMOHHON CTPYKTYpPbI
CTOA sBnsercs ee texnuueckuil neHtp. IIpu Beibope CTOA 3aka3uuKy LienecooOpa3HO yUHTHIBATH
CIIEAYIOIIYI0 HH(POPMALHIO.

[lo crenmenn cnenuanu3alMyu NPEANPUATUS aBTOCEPBUCA MOJPA3AENAIOTCS HA KOMILJIEKCHBIE
(YHMBepcallbHBIE), CeNMAT3U-poBaHHble 0 BugaM padoT 1 CTOA camoo0CmyKuBaHHUs.

VuusepcanbHble CTOA mpenHazHaueHsbl 4711 00CTy>KUBAaHHS HECKOJIBKUX MoJieNiel aBTOMOOMIIEH, a
CHelMaTM3UpPOBaHHbIE — U1 OOCITYKMBaHUS TOJIBKO OJHOW KOHKPETHOM Mapku aBToMoOuis. Ilpuuem
OHH PA3JINYAIOTCA M0 YPOBHIO CHEIMAIU3AIMU: OTHU 00-CITy’KUBAIOT TOJIBKO aBTOMOOMII MHOCTPAHHOTO
MIPOM3BOJICTBA, JAPY-THE — TOJHKO aBTOMOOWJIM OTEUECTBEHHOTO IMPOM3BOJACTBA U, HAKO-HEI, TPETbU
00CITy’)KMBAIOT AaBTOMOOMIIN KaK OT€YECTBEHHbIE, TAK U UMIIOPTHBIE.

[Io mpOM3BOACTBEHHONH MOIIHOCTH (MCXOAS U3 KOJMYECTBA IPOU3BOACTBEHHBIX IIOCTOB U
yuacTkoB) ropoackue CTOA noapas-nesnstorcs Ha Majible (C KoJnyecTBoM padbouux noctos 1o 10), cpen-
Hue (¢ Koum4ecTBOM pabouux rnoctoB oT 11 po 30), Gomnbiuue (C KO-INYECTBOM pabOYMX IMOCTOB CBBIIIE
30) u kpynHble.

Manbie CTOA 3aHSThI, KaK MPaBUJIO, BBHIIIOJHEHHUEM TOJBKO MPO(UIAKTUYECKUX BUAOB padoT, a
TaKXe MOKPACKOM Ky30Ba W HE-KOTOPBIMHU CBapoOuYHBIMHU paboTamu. Ha cpennux, 60ibIIMX U KPYH-HBIX



CTOA mnpou3BoOasATCS MPAKTUYECKH BCE BHJBI padOT MO TEXHU-YECKOMY OOCTY)KHBAHHIO M PEMOHTY
aBTOMOOWIICH, B TOM YHCIIC BBIMONHICTCS TEXHUYECKHN TIOHUHT, OCYIIECTBIIICTCS MpOJaka aB-
TOMOOWJICH, 3am4acTei U aKCeCCyapoB, MPOU3BOJIUTCS MPEPOIaXK-HbIN TFOHUHT.

[To KOHKYpPEHTOOOPA3YIOIINM XapaKTEPUCTUKAM PBHIHOK aB-TOCEPBHCHBIX YCIIYT MOXKHO Pa3/eiIHTh
Ha CJIEYIOIINE IPYIIIIHI.

[lepBast rpynmna — ¢upmennsie, T. €. awiepckue CTOA, KOTO-pple HPONAIOT M OOCITYKHBAIOT
aBTOMOOMJIM KOHKPETHBIX GUPM

paboTaloT HEMOCPEACTBEHHO C MPOU3BOAMTEISIMH aBTOMOOWJIEH. DTO — aBTOPHU30BAaHHBIC
CHEUUAIU3UPOBAHHBIE LEHTPBl, CKJIOHHBIE K CO3JaHMI0 COBMECTHBIX MPEINPUATHNA C Y4acCTHEM
3apyOeKHBIX MAPTHEPOB B 00JIACTH aBTOCEPBHUCA.

Takne CTOA uMEIOT COBPEMEHHOE TEXHOJOTHYECKOE O0OpYJIOBAaHWE, OPUTMHAIILHBIC 3allacHBIC
YacTH M aKCeCCyapbl, IUPOKUH HAOOp YCIyr MO0 KOHKPETHOH MOJEIH aBTOMOOWJIS, MOATOTOBIICHHBIE
KaJIpbl C BBICOKUM YPOBHEM KYJIBTYpPbl OOCIY>KHBaHUS KIHNEHTOB,BBICOKYIO PEMyTallUi0, HO M BBICOKHE
1eHsl. IX MOJKHO paccMaTpu-BaTh Kak IMOJPAa3/eieHUs] aBTO3aBOIOB, 00ECIICUNBAIOIINE TTPOU3BOIUTEIS
aBTOMOOMIIeH JOCTOBEpHON uHGOpManuell O KadecTBE BbI-MycKaeMoW MNpoaykiuu. OIHOBPEMEHHO
¢upmenapie CTOA wmoryt urparb pojb LEHTPOB IO IMPOU3BOJCTBEHHO-TEXHUYECKOMY OOYUCHHUIO
IepCcCoHaIA.

Bropyto rpynmy cocrapisitor ObiBmne rocynapcrBenabie CTOA, KOTOpbie UMEIOT OOJBIION OIBIT
paboTel B aBTOCEpPBUCE, CIEHHUATBHO CIPOCKTHPOBAHHBIC IIOMEIIEHHUS, BBITOJHOE PpACIOJIOKEHHE,
XOpOIIIME TPAIUIUU, HO YCTapeBIIHME B3TJISAbI HAa OTHOIIE-HUE K KIMEHTYPE M WHEPIHIO MBIIUICHMUS,
3aTPYIHSIONIYIO UX MON-HYIO U 3((EKTUBHYIO aJaNnTalrio K yCIOBUSIM COBPEMEHHOTO phIH-Ka. Ha 3Tux
CTOA wumMmeercs Xopoliee, HO HEPEIKO ycTapeBliee OO0OpyIOBaHWE, HapaOOTaHHBIC CBSI3U C
MOTPEOUTENSIMHU, KOTOPBIE MPUBBIKIN MOJB30BATHCA MX YCIyraMH, KakK MPaBUIIO, HEBBICOKHE IEHBI, UM
JOBEPSIIOT, MOCKOJIbKY OHHU €IIe CO CTapblX COBETCKHX BPEMEH MPHUBBIKIN MPHUACPKUBATHCS 3aKOHOB,
HMMEIOT HEIUIOXOW UMMJIK, HO HE HAWJTy4lllee KaueCTBO 3aIIaCHBIX YaCTe U yCIIyT.

TOYKH 3peHUst HOMEHKIATYphl yeiuyT 3Tu CTOA MOXXHO Ha3BaTh YHUBEPCAIbHBIMU.

TpeTbel Tpynmne OTHOCATCA 4acTHble BHOBb co3gaHHble CTOA, KoTopble NOSBUIMCH TOCIIE
nepexojia K prIHOYHOM HKOHOMHUKE. B 11€JIoM OHM MMEIOT Takue K€ XapaKTePUCTUKH, YTO U BTOpas
rpymma.

YEeTBEPTOI TpyIIie OTHOCSATCS aBTOCEPBUCHI, CO3JJaHHBIC Ha MPOM3BOJICTBEHHO-TEXHHUYECKOW 0Oaze
ABTOTPAHCIIOPTHBIX U MHBIX MPO-MBILUIEHHBIX NPEANPUITHI. 3/1€Ch CPaBHUTEIBHO HHU3KHI YpOBEHBb
TEXHOJIOTUM TEXHUYECKOTO OOCTY)KMBAaHHS W PEMOHTA, HHU3Kas KyJIbTy-pa OOCTyKMBaHHUs, HHU3Kas
KBaJIM(pUKAIIHS KaJpOB, HU3Kasl 3CTETUKA MMPOU3BOJICTBA, 3aBBIIIICHHAS MPOIOJKUTEIHHOCTh BBITIOTHEHHUS
paboT U y3Kas crienrain3anus o MoJIeJIbHOMY psly aBTOMOOUIIEH.

IIATOM TpyNIe aBTOCEPBUCHBIX MPEINPUATANA OTHOCATCA TapakHble aBTOCepBUCHL. llo
XapaKTEePUCTUKAM OHH YCTyHaroT I
pEA-TIPUATHUAM AaKe YETBEPTOU IPYIIIIBL.

[TonsiTHO, uTO Mpennourenue cneayet otaaBate CTOA nepBoii rpymibl.

IIpu BeIOOpe CTOA B KadecTBe TIOHEpa 3aKa3uMKy CIEAyeT YYMUThIBaTb, 4YTO KauecTBO
TEXHUYECKUX  BO3/ACHCTBMM  CYIIECTBEHHO 3aBUCUT OT  TEXHOJOIMUYECKOro  000pyaOoBaHMS,
IPUMEHSIEMOro Ha cepBUCHOM mnpeanpuatud. [{ns coBpemenHbix CTOA npoMBIIUIEH-HOCTHIO
BBIITYCKAETCs IIMPOKas HOMEHKJIATypa TEXHOJIOTHYECKOTO 000pyN0OBaHMS, Pa3IMYaloLIerocs Kak IO
KOHCTPYKLHMHU, TaK ¥ MO NPHUHLMIY JAeWcTBUs. JleWCTBYIONIMM B CHUCTEME aBTOTpaHcmopra Poccun
«TabeneM TEXHOJIOTMYECKOTO OOOPYJIOBaHUS» [UIl HCHOJb-30BaHUS Ha CTAaHIMAX TEXHHUUYECKOTO
oOciyxuBaHusi aBTomMoOmie pekomenayercs 240 Moxeneil TexHonoruueckoro obopynaoBanus. Ha
kaxaon coBpeMeHHOH CTOA yCTaHOBIEHO OT HECKOJBKHUX JECATKOB JI0 HECKOJIBKMX COTEH
HAaUMEHOBAHUN MOJIeJIel TEXHOJIOTHYECKOr0 000PYA0BAHUS PA3IMUYHOTO HaA3HAUEHUS.
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Tema 2 [loaroTroBKa K TFOHUHTY JABUTATENSA
N3y4yenne pe3epBOB NMOBLINICHUSI MOIITHOCTH ABUTATEsl
O3HaKkOMJICHHE C HANPABJICHUSMH TIOHUHTA JIBUTATEIIS

Jns  ananm3a paboOThl aBTOMOOWJIBHBIX JIBUTATENIed WCIONB3Y-IOT pasHooOpa3Hble UX
XapaKTePUCTHKU: CKOPOCTHBIE, HArpy304YHbIC, PEryJSTOpPHbIC, PEryJIHPOBOYHBIE U CIELUATIbHbIC.
OOBIYHO BCE Xa-paKTEPUCTHKU MOITYYAOT IKCIICPUMEHTAIBHBIM TTyTeM. [Ipu mpoeK-THpOBAaHUU HOBOTO
JBUTATENs, a TakKe MpH IOBEPOYHBIX pacdyeTax HEKOTOPbIE €ro XapaKTepUCTUKU, HalpuMep
CKOpPOCTHasi W Harpy-304Hasi, MOTYT OBITh TOCTPOSHBI PACUETHBIM ITyTEM C MCIOIb30BAHU-EM
IMIUPHYECKUX (HOpMYII.

Cxkopocmuasa xapakmepucmuka TIOKa3bIBaeT W3ME-HEHHWE MOIIHOCTH, KPYTAIIETO MOMCHTA,
pacxo/la TOIUIMBA W HEKOTOPBIX APYTHX IOKa3aTesled B 3aBUCUMOCTH OT CKOPOCTHU BpaIICHHUS
KOJIGHYAaTOro Baja JABHraTens. B 3aBHCHMMOCTH OT TOJOXEHHS Opra-Ha, YNPaBIAIOLIETO IOAa4Yen
TOIIMBA B HWJIMHJIPHI ABUTATENs], pa3IM4aloT BHEIIHIOIO U YaCTUYHYIO CKOPOCTHBIE XapaKTEPUCTUKH.

CKOpOCTHAasT XapaKTePUCTHKA, TOJydYeHHAas TpPU IIOJIHOM OT-KPBITHH JPOCCEIBHON 3aCIIOHKH
(OeH3MHOBBIC IBUTATEIHM) WJIM KpaiHEM IIOJIOKCHHSI PEHKH TOIUIMBHOTO Hacoca (IU3eNH), COOTBET-
CTBYIOIIEM MaKCHUMAaJbHOW MOJaue TOIUIMBA, HA3bIBACTCS 6HEUIHEll CKOPOCHMHOU XAPAKMEPUCMUKOU
(BCX). JIto6ast ckopocTHasi XapaKTepPUCTUKA, MOyYeHHas [IPH YaCTUYHOM Mojjaue TOIINBa, Ha3bIBAETCS
YACMUYHOU.

A N A
Ne , M £ Ne , M

\ 4

a o

“e,min
M orp e max

Puc. 2.7. BHentHre CKOPOCTHBIE XapaKTEPUCTUKH MTOPIIHEBHIX JBUraTesICii BHYyTPEHHETO CrOPAHHS:
a —0e3 OrpaHUYUTEA 4YaCTOThI BpalllCHUA Bajia, 6—c OrpaHUYUTEIIEM

OCHOBHBIMH IIOKa3aTEJSIMHU BHEIITHEN CKOPOCTHOM XapaKTEPUCTUKHU ABIISIOTCSA:

— MaKcUMalbHas Y3QPEeKTUBHAS MOLTHOCTh JIBUrATEIs (uHOT 1A ee Ha3bIBAIOT
HOMMHAJILHOM MOULTHOCTBIO);

— MaKCUMAaJIbHBIN KpYyTALIMil MOMeHT Ha Bay [IBC;

— KpyTALIMI MOMEHT Ha BaJly ABUTaTelIs IIPU €r0 MaKCUMaIbHOW MOIIHOCTH;

— 4acTOTa BpallleHHs Bajia IpU MaKCUMalbHOU 3P PEeKTUBHOMN MOIII-

HOCTH JIBUTaTelIs;

— MaKCHMaJlbHas 4acTOTa BpAIllEHHUs BaJla IBUraTesIs; JUIsl KapOropaTOPHBIX ABUraTesnei 6e3

OTPaHUYMUTENEHN YaCTOThI BpallleHUs Bajla

— 4acTOoTa BpalleHUs Bajla IPY MAaKCUMAJIbHOM KPYTSIIEM MOMEHTE;

— MUHHAMAJIBHAS 4aCTOTa BPAILlCHHs Baa,

[TockonpKy B 3TOI 001aCTH MOIIHOCTh CHUXAETCS, a IOTEPH B IBUTATENIE, POTNOPIIMOHATbHbBIE
KBaJlpaTy CKOPOCTH BpallleHHsI Bajla, MHTEHCUBHO BO3pacTaloT. [IpenenbHble CKOPOCTHBIE PEKUMBI
paboThI ABUTATENS XapaKTEePHbI AJIsl CHOPTUBHBIX aBToMoOuel. /[t HUX riaBHOE — CKOPOCTbh, a
MOTOpPECYPC ABUTATENS HE SIBJISETCS TNIABHBIM KPUTEPUEM DKCILTyaTalUH.
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C 1enplo OrpaHU4YeHHs] MEXaHUUECKUX TIOTEPb, YBEIMUEHUSI MOTOPECYpCa ABUTATENSI U CHUKCHUS
pacxoia TOIUIMBA NPAKTHMUECKHM HAa BCEX THUIAX JBUTaTesled (3a MCKIIIOUEHUEM JBUTATENEH JIETKOBBIX
aBTOMOOMJIEN) yCTaHABIMBAIOTCS aBTOMaTHUECKUE YCTPOICTBA, OrpaHUUYMBAIOILNE YACTOTY BpPALICHUS
Baja pa3yMHbIMU Ipezaenamu. OrpaHUYUTENb BKJIIOYAETCS HAa TOM YacTH BHELIHEH CKOPOCTHOM
XapaKTepUCTUKH, TI/1€ MOILIHOCTh JBHUIaTedsl NPaKTHYECKH HE BO3pacTaer, T. €. BOIM3M TOUYKHU
skcTpemyMa. IIpuHyauTenbHOE orpaHUYeHNE YacTOThI BpallleHHsI Bajla [IPU YacTOTE IPUMEHSIETCS Yallle
BB Swdbif k&b YR PHRE pRiERI ARBYBYAORACHIBROPAMFD ITyaIEBH CHBRAC IIOPE 0GR
HUS KOJIEHYATOro Baja SIBISETCS MaJIOHepCHeKTI/IBHLIM OcHoBaHMsI AJI1 TaKOI'O BBIBOJA CIIEAYIOIIHE.
Cospemennsblie /JIBC yxe U Tak UMEIOT TOCTATOYHO BBICOKHE CKOPOCTH BpAIllCHUs KOJIEHYATOro Ba-ja.
[Ipu nanpHeiieM BO3pacTaHUM MPOTPECCMBHO BO3PACTYT a3pOJMHAMUYECKHE (HACOCHBIE) MOTEPU BO
BIIyCKHOM M BBIIIYCKHOM TpakTax (KOJUIEKTOpax), a TaKXKe MOTEpPU Ha TPEHHE B MOJIIMIIHMKAX U B
CONPSDKEHUSIX MOPIIHEHM C LMIMHAPOBBIMU TIwib3amMu. CIEICTBUEM 3TOrO CTaHET CHUKEHHE
MEXaHMUYECKOro yXyALIEHUs SKOHOMUYHOCTU U CHHMKEHHE pecypca asuratensd. [lostomy 3ToT crocod
(bop-cupoBaHus ABUraTessl HaXO0IUT IPUMEHEHUE JIMIIb Ha JABUraTessX CIOPTUBHBIX aBTOMOOMIIEH A7
YCTaHOBJIEHUSI PEKOPAOB CKOPOCTHU. Jl0JIrOBEYHOCTh ABUIATENS B 3TOM CIIy4yae HE SIBJSETCS IPUOPUTET-
HBIM (haKTOPOM.

VYBenndeHne xoja NopiuHs TpeOyeT U3MEHEHUs] KOHCTPYKLMHU KojeH4YaTto-ro Baia. HyxeHn n1mubo
HOBBII KOJICHYaThIi Bal C YBEJIWYEHHBIM KPHUBO-IIUIOM, JHUOO HEOOXOIUMO 3SKCLEHTPUUHOE
o0TaunBaHKE UIATYHHBIX II€EK C OJJHOBPEMEHHBIM YMEHBIIIEHUEM UX TMaMeTpa. JTO MOBJIEYET 3a COO0H
U3MEHEHHUE KOHCTPYKLMM HMKHEH TOJOBKM IIaTyHa. OKa3bIBAaeT OOJbll€e BIMSHUE HAa HU3MEHEHHE
MOIIHOCTH, YeM X0 nopiiHa. IlpuHumas Bo BHUMaHue, YTO MHOT'ME aBTOMOOMIIbHBIE JBUTATENId UMEIOT
pe3epB Ui yBETHMYEHHUS IUaMeTpa MOpHIHS 0e3 M3MEHEHHUs BHEIIHHX Tra0apuToOB OJI0KA LIMIMHIPOB,
MMEETCSI BO3MOXHOCTh PACTOYUTD I'MJIB3bI MJIMHIAPOB IO NOPUIHK YBEIMYEHHO-TO pa3Mepa.

YBenn4yeHne o0Iero JUTpaxka ABUraTeNs MyTEM YBEINYCHUS KOJUYECTBA HUJIMHIPOB I MOTJIO
Obl CYyIIECTBEHHO YBEIMUYUTh ero MmoumHocth (B 1,5-2,0 paza). OpHako yBelIMYEHHME KOJIMYECTBA
IJIMHAPOB HEU30EKHO CBSI3aHO C POCTOM Ta0apuUTOB JBUTATENs. DTO HE BCEr/a LENecooOpasHo,
IIOCKOJIbKY TpeOyeT yBeJIM4YEHHUs pa3MEePOB MOTOPHOI'O OTCEKa M, CJIe0BATEIbHO, BCETO aBTOMOOMIISL.

Haxoner, mMOBBICUTh MOIIHOCTD JIBUTATEIISI MOXKHO 32 CUET YBEJIWYCHHUS CPEAHETO dP(HEKTUBHOTO
nasinenus B 1mwmmHape JBC. B cBowo ouepenp mnocieqHee MPONOPLHUOHAIBHO CPEAHEMY HH-
JUKATOpHOMY JaBiieHnI0 U MexannyeckoMy KIIJ[ neuraresns: nm.

Takum oOpa3oMm, mpocMaTpuBarOTCs JBa cHoco0a yBeIWYEeHHs cpeaHero 3(QeKTHBHOro
JIABJICHUS: CHUKEHHE a’pOJAMHAMUYECKOTO CONPOTHBIICHUS BIYCKHOM CHUCTEMBI M HaJAyB, T. €.
NOBBILICHUE JABJIEHUS BO3JyXa Ha BXOAE BO BIIYCKHYIO CHUCTEMY C IIOMOIIBIO CIELHAIBLHOTO
TypOoHarHetarens. Henb3st Takke 3a0pIBaTh ¥ 00 M3MEHEHUH TUIOTHOCTH BO3AYyXa p IPU U3MEHEHUHU €ro
TEMIIEPATYPBI,

KOHTpOJIbHBIe BOIIPOCHI U 3aIaHUA

1.B 4em 3aKkiIIO4arOTCs OCOOEHHOCTH pabdouero IMporiecca MOPIIHE-BOTO JBUTATENsl BHYTPEHHETO
cropanusa? Kak knaccuuuupyroTcst 1BUraTenu BHyTPEHHETO CropaHusi?

2. YTto Takoe TaKTHOCTh MOPIITHEBOTO JIBUTATENS BHYTPEHHETO cropa-Hus u a3kl razopacnpeaencaus? Kak onu
BJIIMAKOT HA MOIITHOCTH JIBI/IFaTeJ'IH?



Tema 3 Moaudukarus 1BUraTess

1. TIOHMHT BBINYCKHOM CHCTEMBbI
1. O3nakomieHue ¢ HampaBJICHUAMHA TIOHHWHTA BBIHYCKHOﬁ CUCTCEMBI

Cucrema BbIITyCKa OTPaOOTaBIIMX Ta30B COACPKHUT CIEIYIO-IIHEe KOHCTPYKTHUBHBIE 3IIEMEHTHI:
BBIITYCKHOM KOJIJIEKTOP, BBIXJION-HYIO TPYOy (MJIM HECKOJIBKO) M MIymmTesb (puc. 1), mepen KOTo-phiM
MOKET OBITh BCTPOCH KaTAIUTHUYECKUN HEUTpaIM3aTop OTpabO-TaBIIMX Ta30B, MpEIHA3HAUYEHHBINA IS
CHMD)KEHHUS UX TOKCUYHOCTH.

Puc. 1. Cxema rirymurenst oTpa0OTaBIINX ra30B:
1 — ocHOBHO# raymmTens; 2, 3, 7, 8 — TpyOsI; 4, 6 — IeperopoaKu; 5 — TOMOIHNUTENEHBINA
TJIYHIUTENb (PE30HATOD)

3.4.1. IlpoTruBoaaBJieHne

JIroOoi aBUTATENh TOJKEH OCBOOOXKIATHCS OT MIPOIYKTOB cropaHus padoueit cmecu. OH 10JKeH
BBITOJIKHYTh M3 C€0s1 OTpabO0TaBIIME Ia3bl MOCIE TOrO, KaK OHH B IIMJIMHIPE COBEPIINIIN TOJIE3HYIO
paboty pacuupenus. [jig 3Toii nenu npeaHa3HaueHa BhITYCKHAs CUCTeMa, KOTopasi JOKHA OBICTPO
YAQIUTH 3TH Ta3bl. Besikoe COMpOTHBIIEHNE TTOTOKY BBIXJIOITHBIX Ta30B CHIKAET AP (HEKTUBHOCTH PaOOTHI
neuratesi. Ecnu rie-To B BBIIMYCKHOM CUCTEME BO3HUKIIO MECTHOE CONPOTUBIICHUE, BOJIHA JTABJICHUS
ra3oB MOXET OTPa3UThCs OT ITOTO CONMPOTUBIICHUS Ha3a/l, 3aTPY/IHSS 3aBEPIICHUE YETHIPEXTAKTHOTO
pabodero nukIa ABUTaTENs. Takoe sIBJICHUE HA3BIBACTCS HPOMUBOOABTIEHUEM BHIITYCK-HOW CUCTEMBI.
[IpoTtuBoaaBneHue ecth B M000i cucteme. [laxke mpsimast riaaakast Tpy0a oka3bIBaeT COMPOTHBICHUE
MOTOKY rasa.

N36aBnenne paBuratenst OT OTOM TPOOJEMBI SIBISETCS OCHOBHOW 3agadeil pa3paOOTUYMKOB
BbICOKO3()(DEKTUBHBIX BBITYCKHBIX CHC-TeM. [Ipy 3TOM OHM BBIHYKIEHbI HCKaTh OTBETHI Ha LIEJbINH OyKeT
B3alMOCBSI3aHHBIX BOIPOCOB: YMEHBILICHHE IllyMa IpPU BBITYCKE OTPAaOOTaBUIMX ra3oB JI0 YPOBHsI, HE
IIPEBBILIAIOIIETO YCTAHOBIEHHBIX CAHUTAPHBIX HOPM; CHUKEHHE KOJIMYECTBA TOKCUYHBIX KOMIIOHEHTOB
B OTpa0OTaBIIMX Ta3aX 1O 3HAUYEHUMN, HE MPEBBILAIONUX MPEAEIbHO JIOMYCTUMBIX KOHIEHTpAIUii;
obecreyeHne MUHUMAJIbHBIX MTOTEPh SHEPTUHM OTPAOOTABIINX ra30B HA MTyTH OT BBIMYCKHBIX KJIalaHOB JI0
OKPY’KaIOIlleW Cpeabl; XOpOIIYI0 OYUCTKY M NPOAYBKY LMJIMHIPOB JIBHrarens. Bmecre ¢ Tem cucrema
BBINTyCKa JOJKHA UMETh OTHOCUTENBHO MPOCTYI0 KOHCTPYKIUIO; OBITh TEXHOJOTMYHON B U3rOTOBJIE-HUU
U TIPU TEXHUYECKOM 00CITy>)KUBaHUM; UMETh HEOOJBIIYI0 METAJUIOEMKOCTh U IPUEMIIEMYIO CTOUMOCTb.

JIr060i1 aBTOMOOUIIb TOJHKEH UMETh BBIITYCKHYIO CUCTEMY, KOTOPasi CHIDKAET LIYM J0 MPUEMIIEMOT0
ypoBHA. OjHako a1000€ MEpOIpHsITHE, CHIKAIoLlee IIyM, CcO3AaeT MpoTuBojaBieHue. I[lorTomy
YMEHBIICHHWE IIyMa U YBEIMYEHHWE MOIIHOCTH JABHMraTelsi Bcerjga TpeOYyIoT B3aMMOMCKITIOUYAIOMIMX
KOHCTPYKTHUBHBIX pelleHud. Bcs TpyAHOCTh KOHCTPYMpPOBAHHS BBICOKOI((PEKTUBHON BBITYCKHOM
CUCTEMBI 3aKJIF0YAETCA B [IOUCKE KOMIIPOMMUCCA.

Hanpuwmep, mrym aBuratenss MOXHO CBECTH K MUHHUMYMY, YCTaHAaBIIMBas Ha BBIXJIOMHOU TpyOe He
OJIMH, a HecKoibKO raymurened. Illym w#cue3HeT, HO NPOTUBOAABIEHUE, KOTOPOE CO3ManyT ITH
TIYIIUTENN, BOOOIIe He JacT JBUTaTento paborarb. M HaoOOpOT — eclnM yAaauTh BCE TIIYIIUTENU U
JIPYTUe€ MECTHBIE COTPOTHUBIICHUS
B BBIITYCKHOM CHUCTEME JIBUTaTElsl, €F0 MOLIHOCTh 3aMETHO MOBBICUT-CSI, HO IIYM 3HAYUTEIBHO YCUIMTCS.
['mymmTens OTHUMAET y IBUTATeNs 3HAYUTEIBHYIO JOJIFO MOITHOCTH.

Ho naxe ecnu yaaneHsl BCe MBICIMMBIE COIPOTUBIIEHUS MTOTO-KY BBIXJIONHBIX ra30B, BO3MOKHOCTH
MTOBBIIICHUS] MOITHOCTH HE CO-BCEM HMcCUepIiaHbl. MOXHO MCIOJIB30BATh €€ OJHO CBOWCTBO Ia30-BOTO
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MOTOKA, KOTOPOE€ MO3BOJUT YIYYIIUTh OYHCTKY HWJIMHIPOB OT OTPaOOTaBIIMX Ta30B. JTO CBOMCTBO
CBSA3aHO C MHEPIIMOHHOCTHIO Ta30BOT0O MOTOKA. [IpaBUIBHO CKOHCTPYMpOBaHHAs BBITYCKHas CHUC-TEMa
MOKET HE MPOCTO MO3BOJISATH OTPAOOTABILIKMM ra3aM BBIXOAWTH HApy)Xy M3 LUIUHAPOB JBUTATENS, OHA
MOKET HX OTcachIBaTh! I[JISI 9TOro B MHOIOUHMJIMHAPOBOM ABUIATCIIC H€O6XOI[I/IMO YCTaHOBHUTb
COOTBETCTBYIOILYI0 KOHCTPYKIMIO U3 TPYO HEOOXOIUMOM AJIMHBI U KOH(QUTYpAIMK U PACHOJIOKUThH €e
Tak, I-ITO6I:I MOXXHO 6BIJIO HC-TI0JIB30BaTh MOCICAOBATCIbHOCTD BBIXJIOIIHBIX UMITYJILCOB.

PaccmoTpuMm JeiicTBHe MHEPLMOHHOCTU Ta30BOr0 MOTOKAa Ha IMPUMEPE YETHIPEXUUIHMHIPOBOIO

JIBUTATENIS,, UMEIOIIETO MOPSAOK padboThl IMIHHIAPOB 1-3-4-2 Eciiu BBIMYCKHON KOJIJIEKTOP YCTPOGH TakK,
4TO TpyOa, 0 KOTOPOI IBHXKETCS ra3 U3 MepBOro HUIMHAPA,
B HY>KHOM MECTE€ COCIUHSIETCS ¢ TpyOOil, CBSI3aHHOM C YeTBEPTHIM IIMIMHIPOM, TO T'a3 U3 MEPBOI TPyOHI,
JBUTAsICb MHUMO KOHIIA TPYy-Obl YETBEPTOro LMIUHAPA, YXOAUT MO HWHEPLUMH JAajbllie, HO CO3Ja-€T 3a
co00l pa3pekeHue, 3a CUeT KOTOPOTo BBICACHIBAETCS ra3 U3 4yeTBepToro nwinHapa. OrpaboTaBmuii ra3
MOKUJAeT YeTBePThI LHMIHHIAP ObICTpee.

IIpn KOHCTPYMPOBAHMM BBIIYCKHOT'O KOJUIEKTOPA C MCIOJIb30-BaHUEM ITOTO IPUHLIMUIIA KayKIbII
HWIMHIAP OyAeT MOMOTraTh Cie-AyIoIIeMy LWIMHAPY OCBOOOXKIAThCA OT OTpaboTaBLIMX ra3oB. Ta-koit
IIPOLIECC HA3BIBACTCS UHEPUUOHHOU NPOOYEKOIL.

BbinycKkHbIe KOJJIEKTOPBI IBUTaTeIeil, He UMEeIOUX CUCTeMbI TYPOOHaIyBa

BakHedmyM KOMIIOHEHTOM BbIMYCKHON cuctembl JIBC MOBBI-IIEHHOW MOIIHOCTH SIBJISIETCS
TIOHUHTOBBI TPyOUaTblii KOJUIEKTOpP, 3aMEHSIOIIMN CTaHJAPTHBIA JIMTOM BBITYCKHON KOJUIEKTOP.
Heo6xonumMocTh 3aMeHbI CEpUMHOrO KOJIEKTOpa 00yCIOBIEHA TEM, YTO MPH MOAM(UKALMK JBUTaTes,
HaIPaBJICHHOM Ha MOBBILIEHUE €r0 MOIIHOCTH, BO3PACTAET MOTOK BBIXJIOIHBIX T'a30B, U CONPOTUBIICHUE
BBI-IIyCKHOT'O TpaKTa 3HAYMTEJIbHO YBEIMYMBaeTcs. B ciayyae ycTaHOBKM CHUCTEMBI HaJlyBa JIBUraTells
3aMeHa BBIITYCKHOT'O KOJJIEKTOPA SBJSETCs 0053aTeIIbHOM.

KonkperHast BenuumHa J00aBKM MOIIHOCTH, KOTOPOW MOYHO JOCTHYb 3aMEHOM KOJIJIEKTOpa,
3aBHCHUT OT UCXOJJHOM KOHCTPYKIIMU BBITYCKHOM cUCTeMbl. Eciu cranjapTHas BBIITYCKHAs CUCTEMA UMEET
JUTON KOJUIEKTOp C HIEPOXOBATOW MPOTOYHOH YacThIO M KPYTHIMH HM3TMOAaMHU, BCTaBKH W3 HM30THYTHIX
ro)pupOBaHHBIX TPYO, TO OHA 0OJaaeT OYeHb OONMBIIMM conpoTHBIeHHEM. Ee 3aMeHa Ha TIOHUHTOBBII
KOJUIEKTOp MOXeT fo06aButh 3-5 1. c. (2,2-3,6 kBr1).

KoHcTpyKkuus KoiekTopa He MOAYMHSETCS CTPOroi Hayke, ee yalle BCero NoJ0HuparoT METOJ0M
npo6 u ommbok. OCHOBHASA HJIES] COCTOUT B TOM, YTOOBI 1MOJ00paTh palMoOHATBHBIC JHAMETP W JUTHHY
TpyO, a Takke KaueCTBEHHO COECIUHUTH MX B HY)KHBIX MeCTax. XOopolllas BBIYCKHAas cHUCTeMa JOJKHA
MMETh MUHUMAJIbHOE KOJMYECT-BO U3THOOB TPYO.

VYcTaHOBKa HOBOTO KOJJIEKTOpa HE BbI3bIBAET MpoOieM. BONbUHCTBO TIOHMHIOBBIX KOJUIEKTOPOB
UMEIOT T€ K€ MPHUCOEAMHHU-TEIbHBIE Pa3MEpbl, UTO M IITaTHbIE KOJIJIEKTOphl. Mcmonb3yrorcs Te xe
netanu KpemieHus. Ha Mozensx ¢ KaTaluTUYECKUM HEUTpanu3aTOpoOM MOTYT pa3iinyaThCs JIMIIbL MecTa
PacrooKeHus! KUCIOPOJHBIX TaTYMKOB.

XKenarenbHo, 4TOOBI HA HOBOM KOJUIEKTOpE OBLIN TOJICTHIE (DIaHIIbl, TOTJAa OHU HE MOKOPOOSATCS U
He noTeKyT. Eciu TpyObl TOJICTOCTEHHBIE, TO OHU HE CKOPO MPOPKABEIOT, Aa U 3BYK OT HUX JIyYIIIE,
4eM OT TOHKOCTeHHbIX. He Oyaer JuimHuUM o0paTuTh BHUMaHUE HA PE3yJbTaT MPOKJIAIAKU BBIXJIOMHBIX
TpyO MoJ JHUIIEM aBTOMOOWIA. Beap HyKHO IpU 3TOM elle M 00eCNeYUTh JOCTaTOUHBIM JOPOKHBIN
IIPOCBET, UTO IPH €37€ 110 POCCUMCKUM I0pPOraM OYEHb BaXHO.

Ecnu ypmaercs coxpaHUTb CTaHJAPTHBINA JOPOXKHBIA MPOCBET, TO MPUTOAUTCA TIOHUHTOBBIN
KOJIJIEKTOP JF000# KOHCTPYKIMU. TIOHUHTOBBIE BBITYCKHBIE KOJIJIEKTOPHI TaKXKe UMEIOT pa3HOOOpa3HbIi
BHEIIIHUM BHUJI U CTOMMOCTh. ECTh BBIOOp Jlake B mpeienax oqHOM
U TOM ke KOHCTpyKUuH. HanMenee 10porum siBiseTcs: KOJUIEKTOP U3 TIAJKUX CTaIbHBIX TPYyO, KOTOpPbIE
MOKHO CaMOCTOSITEIbHO TOKpPAacUTh B JIOOOW IBET. 3aTeM IO Mepe HapacTaHUs CTOMMOCTH MIyT
KOJUIEKTOPBI 3aBOACKON OKPAacKH, KOJUIEKTOPBI ¢ BBICOKOTEMIIEPATYPHBIM MOKPBITUEM M KOJIIEKTOPHI U3
HepkaBeromeid cranu. [locnemnuwe o6namaroT HaWOONBIIEH JOJATOBEYHOCTHIO, a TOJWPOBAHHAsS
HEp)KaBeIlasl CTalb €lle U KpacuBa. VMHOrJa MOMKHO BCTPETUThH BBIITYCKHBIE KOJUIEKTOPBI JaXKe C
XPOMHPOBAHHON TOBEPXHOCTBIO.

Ha roHOYHBIX aBTOMOOMJISIX BBIXJIONHAs CHCTEMa BBIIOJHIETCA W3 TPYO OJMHAKOBOM JUIMHBI,
MIOTOMY YTO JJIsi BHICOKMX 00OPOTOB Baja JIBUraTelisi TOJILKO OHU U ToAsTcs. Ha HEKOTOPhIX CIOPTUBHBIX
MOJIENIAX TPyOYaThlii KOJUIEKTOpP SBISETCS OCHOBHBIM M €IUHCTBEH-HBIM OOOPYIOBAHHUEM BBITYCKHON
CUCTEMBI.
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BbinyckHbIe KOJJIEKTOPHI ABUTaTe/ieil ¢ TYypOOHAIyBOM

Jly4mM THUIIOM KOJUIEKTOpA IJIsl JBUTATENS C TypOOHATyBOM SIBIISIETCS JTUTON KOJUIEKTOP, XOTS
OH U HE BBITJBIIUT TaK JK€ KPACHUBO, KAK KOHCTPYKITUS M3 KPYTJIIBIX MTOJMPOBAHHBIX TPYO. 3aT0 OH 00nana-
eT OoJiee 3HAYUTEIHHBIM TEPMHUYECKUM COMPOTHUBICHUEM H CIIOCOOCH yAepKaTh OOJbIIE TeIIa BHYTPH,
YMEHbIIIasi HarpeB MOCTYMAIOIIEr0 BO BIIYCKHOM TPaKT Bo3ayxa. Kpome TOro, OH JIydile BBIICPKHBACT
[UKJIBI HATPEBa U OXJIAXKICHHS U IIPH 3TOM HE TPECKAETCs, KaK KOJ-JIEKTOP, CBAPEHHBIN U3 TPYO.

XKenatenpHO OMOJHUTEIBHO H30JMPOBATh KOJUIEKTOP C MOMOINBIO BBICOKOTEMIIEPATYpPHOTO
MOKPBITUsL. DUPMBI, TIPOU3BOISIINE TETUIOU30JISIIIMOHHBIC TOKPBITHS, IPEJIaraloT MaTepUallbl Ha OCHOBE
KepaMHKH, KOTOpPbIE BbIIEPKUBAIOT Temneparypy 1o 1100 °C.

MOXHO CBapuTh BBIXJIONHBIC TATPyOKH W3 TPyO OIMHAKOBOW JJIMHBI, YTO MPAKTUKYETCS Ha
TOHOYHBIX aBTOMOOMJISIX, Ha KOTOPBIX YCTAHOBJICHBI JBUTATEIM C TYpPOOHAIIyBOM. ODTO MOMOXKET
COKOHO-MHUTHh HECKOJIBKO JIOMAAWHBIX CHI. HO cBapHBIC BBHIMYCKHBIE KOJUIEKTOPBI U3 TPYO MMEET CMBICI
JeNaTh TOJBKO B TE€X CIIydasX, KOT/ia CyIMIECTBYET HEOOXOIMMOCTh BRIPAaBHUBAHHUS MPOTSHKEHHOCTH T'a30-
BBIX MTOTOKOB WJIM KOT/Ia HET MOIXOISIINX JIUTHIX KOJIJICKTOPOB.

Xoporre KOJJIEKTOPhl TaKOTO THUIIA CTOST JOBOJIBHO JOpOro. Takue KOJIEKTOPHI JOJIKHBI ObITH
CHIEIaHbl W3 JKApOIPOYHOW CTajH, WHAYe OHM HE BBIICPXKAT JCUCTBYIOIIUX TEIUIOBBIX HArpy3oK. A
CBapHEBIC MIBHI B KOJUICKTOPE TOPMO3ST ra30BbIH MMOTOK.

Iymurenn n KaTaIUTHYECKUA HEHTPAIU3ATOP

To, 4TO HAXOOUTCA 3a KOJUIEKTOPOM, TOXKE OKa3bIBA€T CYILIECTBEHHOE BIIMSHUE HAa MOIIHOCTH
nsurarens. [locie BeIxoga oTpabOTaBIIMX T'a30B U3 BBHIIYCKHOTO KOJJIEKTOPA OHU JOJIKHBI MIPEOAOJIETh
ellle HeCKOJIbKO Mperpaa. Y aBTOMOOWIISI, HMEIOIIEro IBUraTellb TYpOOHAIIyBOM, cpa3y 3a KOJIIEKTOPOM
ycTaHoBJIeH TypOokommpeccop. Ho o HeM norosopum nosxe.

VY nBurarens 0e3 HaJlyBa MEPBHIM HA CBOEM ITyTH Ta3bl BCTPETAT KaTAIUTHUECKUI HEUTpaIH3aTop,
OOBIYHO TPHUKPEIUIIEMBbIH MPUEMHOW TPyO€ BBIMYCKHOW cucTeMbl. J[ist OONBIIMHCTBA COBPEMEHHBIX
aBTOMOOMIIEH KaTAIMTUYECKUI HEHTPaTU3aToOp — 3TO OCHOBHOM 3JIEMEHT BBHIIMYCKHOW CHCTEMBI, T. K. 03
CUCTeMBbl HEHTpanu3alil BpPEIHBIX BBIOPOCOB aBTOMOOWIIL HE JOIMYCKAeTCs K JKCIUTyaTallHH.
Karanutuueckuii HEHTpaIu3aTop CIYXKHUT ISl YMEHBIICHHUS] TOKCUYHBIX KOMIIOHEHTOB B OTPa0OTaBIIUX
razax. Crneunduka co-BpeMEHHBIX KaTaIUTUYECKUX  HEWTPaM3aTOpOB, BBITYCKAaEMbIX  IIPO-
MBIIIJIEHHOCTBIO, COCTOUT B TOM, YTO 3(Q(EKTUBHYIO HEUTpalM3alMi0 TOKCUYHBIX KOMIIOHEHTOB OHHU
OCYIIECTBJISIOT JIUIIL NMPU 3HauYeHUUu KoddduimenTa n3dbiTka Bo3ayxa [ = 0,994 + 0,003, 1. e. mpu
00OrarieHHoi TOIIMBOBO3AYIIHONW pabodeld cmecu (/| < 1). Hamiydias TOIUTUBHAS SKOHOMHUYHOCTb
JIBUTATENS] IMEET MECTO Tipu paboTe Ha 00EAHEHHBIX cMecsX mpu KodhdunmenTe n30bITKa Bo3ayxa [ = 1,05—
1,15.

C nenbro onpeaeneHus: KOJIMYeCTBA KUCIOPO/Ia, COACPIKAIIErocsl B 0TpabOTaBIIMX ra3ax, U BO3IMOXKHOM
KOPPEKIIMM COCTaBa TOIUIMBO-BO3AYIIHOM CMecH, obOecreuuBaionero 3(QQexkTuBHy0 paboTy KaTaiu-
TUYECKOTO HEUTpanu3aTtopa, B BBIIYCKHOM TpaKTe YCTaHABIMBAETCS JaTYMK OOpaTHOW CBS3M, TakK
Ha3bIBACMBIN JIAMOOA-30H0 (KUCIOPOJHBIN 1aTuuK). Ha HEKOTOphIX aBTOMOOWISIX (HApUMeEp, Ha SITOHCKUX
aBTOMOOWIAX (Gupmbl Toyota) pa3meniaioT Jaxke /Ba TAaKWX JAaTYMKA: OJAWH — HA BXOJAE B KaTAIUTHYECKHUH
HEHTpanu3aTop, a JPyroi — Ha BbI-XO/I€ U3 HEro. JTO MO3BOJSAET OJIOKY JIEKTPOHHOTO YIpaBICHUS pabo-TOH
nsurarens (bBOVY), 1. e. GoproBoMy KOMIBIOTEpY, ONEHHBATh 3(PPEKTUBHOCTH PabOTHl KATATHUTHUYECKOTO
HEUTpanu3aTopa.

KoHcTpykiiny coBpeMeHHBIX HEUTPAIN3aTOPOB UMEIOT CPABHUTEIBHO HEOONBIIOE COMPOTUBICHHE
ra3oBOMY MOTOKY. 3aMeHa MX MPOUCXOJUT OOBIYHO MO MPHUYUHE MPEKIOHHOTO BO3pacTa, HO HHO-T/Ia U U3
scTeTuyeckux cooOpaxkeHui. Ho mocne ¢dopcupoBanus aBurarens, OCOOEHHO C HCIOJIb30BaHHEM
Ha/yBa, HEUTpaIU3aTOp LeNecooOpa3HO BCe K€ 3aMEHMTh Ha JPYToil, COOTBETCTBYIOIIMI pe-albHOU
MOIIIHOCTH JIBUTATES.

PeiHOK mpemmaraer pasHooOpas3Hble KOHCTPYKIMHM HEHTPANNU3a-TOPOB JUIS JIBUTATENEH IMOBBIIIEHHON
MoIHOCTH. HelTpanu3aTopel BEINOIHAIOT B KOPIIyCaxX M3 HEPIXKABEIOLIEH CTaIM, KOTOPbIE U JOJIr0-BEYHBI, U
KpacuBbl. [lo pa3smepaM HOBBIM TIOHWHTOBBIM HEHTpaIM3aTOp MOJDKEH OBITH OOJNBINE, YeM INTaTHBIA. Bo
BCAKOM CJy4ae, €ro BXOJHAas W BBIXOAHAs TPyObl TOJDKHBI OBITH OOJBIIETO TUAMETPa, YeM IPEexIe.
BeimyckHast Tpy6a nocie HelTpaiu3aTopa J0JIKHA COOTBETCTBOBATh paboueMy 00beMy JBUraTelsl U yPOBHIO
€ro Mou(uKaIny.
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B mnpomecce skcmyaranuy aBTOMOOWIISE HEOOXOJUMO BHHUMA-TEIBHO CIEAMTH 32 TEXHUYECKUM
COCTOSTHHEM HEHTpaIn3aTopa, KOTO-PhIid CIOCOOCH 3aCOPUTHCS. 3HAUUTEIBHO 3aCOPEHHBIN HEUTpAIHU3aTOp

CYIIECTBEHHO YBEJIWYMBAET CONPOTUBIICHHE IIOTOKY BBIXJOMHBIX TIa-30B M MOXKET HPAKTUYECKU
3aKynopUTh ABUratesib. OCHOBHBIMU NPHU-UYMHAMU 3aCOPEHUSI HEUTpaM3aTopa SIBISIOTCS: IPUMEHEHHE
HEKa4ye-CTBEHHOTO OCH3WHA WM J00aBOK K HEMY; W3HOC INATYHHO-TIOPII-HEBOW TPYNIbI ABUTATEINS:
MOPUIHEBBIE KOJIbIIA MPOITYCKAIOT CIIMII-KOM MHOT'O Maciia, U U3 BBIXJIOMHOM TPYOBI UJET YEPHBIH JIbIM.

BONBIIMHCTBO TIOHMHIOBBIX BBIIYCKHBIX CHUCTEM, IMPEIJIAra€MbIX pPBIHKOM, HMMEIOT BCE T€
AJIEMEHTBI, KOTOPBIE HY)XKHO PACIOJOKHUTh 32 HEUTpaIM3aTOPOM: TPYOBI W HEOOXOJUMOE KOJIHUYECTBO
riymurenei. CucreMa MOKET mpoJaBaThCsl pa300paHHOM Ha YyacTH JIsl O0JIETYeHUs YIAaKOBKU, JOCTaBKU
1 ycTaHoBKHU. Ee cretyer npu-coequHNTh K 3aJHEMY KOHILY HEUTpaInu3aropa.

CraHgapTHBIN [IyLIATEIb COIEPKUT MHOKECTBO MEPEropo-10K, KOTOPbIE YBEINYHMBAIOT MIyTh IS
BBIXJIOITHBIX Ta30B. DTUM CIIOCOOOM TIIYIIMTCS IIIyM, CO3JaBacMblii Ta3aMH TIPH BBIXOJE U3 IH-TUHAPOB.
OpnHako 3TO K€ CO3/1aeT NOBBIIIEHHBIE CONPOTHBIEHUS Ia30BOMY IOTOKY, YTO OTHMMAET y JIBUIATENs
HEMAIYI0 YacTh ero 3¢pQeKTUBHONH MoIIHOCTH. KitaccHdeckuil TIOHWMHTOBBIA TIYIIUTENbh COACPIKHUT
KaMepy C MPsIMOTOYHBIM NEepPOPUPOBAHHBIM CEPJCUHUKOM, KOTOPBI OKPYkKEH CTEKIOBOJIOKOHHBIM
3BYKONOTJIOIIAIOIIHAM MAaTEPUATIOM.

Ecnu nopoxHbIid IpocBeT aBTOMOOWIIS 1ociie MOAU(UKAIIMKA CUCTEMBI BBIITYCKA OKA3aJiCs MEHbIIIE
CTaH/IaPTHOTO, TO MMEET CMBICII YCTAHOBHUTH DIIYIIMTENIh OBAIBHON (hOpMBI BMecTO Kpyrioro. Ilpu
TOPU30HTAIILHOM PACIOJIOKEHUH OOJBIION OCH OBajla TAaKOW TIIYIIWTEIh HEMHOTO MPUIIOJHUMETCS HaJ
MMOBEPXHOCTHIO IOPOTH.

3amMeHa BBITYCKHOM CHUCTEMbl — CaMblid BEpHbIM MyTh moBbllieHUs MowHocTH JIBC. JlBurareins
OYECHb YYTKO pearupyeT Ha HU3MHEHUE CONPOTHUBJICHUS B BBINYCKHOM cucrteme. He ciydaitHO npu
xanobax xirmenta CTOA Ha nmajeHre MOITHOCTHU JBUTATENs IUarHOCTUKA HAUMHAETCS B IEPBYIO O4EpEb
C BU3yaJIbHOU MPOBEPKH TEXHUUECKOTO COCTOSIHMSI BBIXJIONMHOM TpyObI. JIroOast BMATHHA HAa HEW CHUYXKAET
MOIIHOCTh JIBUTaTelsd, a 3HauyuTellbHas ee aedopMaius MOXKET CBECTHU K MHHHMYMY pe3yJbTaThl
UJICATHHOTO TEXHUYECKOT0 OOCITYKUBAHUSI HJIM TIOHUHTA JIBUTATEIIS.

[IpumepoM MOXKET CITYKUTh U3BECTHAS MHOTUM BOJMUTENSAM CUTYALUs, KOTJA 3UMOM MIPU JIBHXKEHUU
aBTOMOOWIIA 33IHUM XOJIOM (Hampumep, Mpu pa3BOPOTE) OH YTHIKAETCS B CYIpo0, U B BRIXJIOMHYIO TPYOY
HAaOWBACTCS CHET. JTOr0 OKa3bIBACTCS JIOCTATOYHO, YTO-OBI JBUTATENh 3arjioX. BHOBBL 3allyCTHTH €ro
MO>KHO TOJIBKO IOCJIE€ TOTO, KaK BBIXJIOMHAS TpyOa OyaeT mpouuIeHa.



13

Tema 3 Moauduxaiys 1BUraTes

2. TioHUHT cuCTeMBbI 3a:KUTaHUS
O3HaKOMIICHHE C HaIpaBJICHUAMHA TIOHUHI'a CUCTEM 3a’KUT'aHH, HO,I[60p CBeYEH 3a)KUTaHUS

Cucrema 3axuranus mpeHa3HavyeHa I Moauu 3JIeKTPUIe-CKOM UCKPBI B HMJIMHAPHI IBUTATEIS C
IIEJIbI0 CBOEBPEMEHHOT'O BOC-TUIAMEHEHUs paboueil cmecu.

Bricokoe HanpsbkeHue (opMmMHpyeTCs B CICLHAIBHOW  KamyuwiKe 3axcucanus  1MyTeM
TpaHc(hoOpMallMMd TOKA HHU3KOTO HAaNpsDKeHUs OT 12-BonbTOBOM akKymynaTopHou Oarapeu. Takue
CHCTEMBbl Ha3bIBAIOT-CA Oamapennpimu (10 UCTOYHUKY TOKa). [1OCTOSHHBIA TOK HHM3KOTO HANpPsDKEHUS
npeoOpa3yercsi B HUX B TOK BHICOKOTO HaIPSHKEHHS
B MOMEHT Pa3MBIKaHUS HJIEKTPUUYECKON IIETIH HU3KOTO HANpPSHKEHUSI C TIOMOIIBIO npepbléamens, TPUBOT
KOTOPOTO OCYIIECTBIISIETCS OT Ta30paclpe/leuTeIbHOT0 MeXaHu3Ma JBHurarensd. llomydeHHoe Takum
IIyTeM BBICOKOE HAIPSDKEHUE PACHpPEAeIIeTCs 0 OTISIbHBIM HWINH-IpaM JABUIaTeNsl B COOTBETCTBUU C
UX TIOPSKOM pabOoTHI C IIOMOIIBIO YCTPOHCTBA, HA3bIBAEMOT0 pacnpedenumenem. OOBIYHO MPEPHIBATEIH
U pacrpeiesnTelb UMEIOT COBMECTHBIN MPHUBOA M OOBEIWHEHBI
B €IMHOE YCTPOMCTBO — npepbleameins-pacnpeoeumend.

Cucrema 3aKUraHus, OCHOBOM KOTOpPOM SBISIETCS MpepbIBaTElb-paclpeleIUTeNb, Ha3bIBACTCA
KOHTakTHOW. B mocnenHue roapl cUCTEMBbl 3aKUTaHMs Pa3BUBAIOTCSI HA OCHOBE 3JIEKTPOHUKH, UTO CY-
IIIECTBEHHO IOBBIIIAET MX BO3MOXKHOCTH B CPaBHEHHUU C TpaJMLUOHHBIMU OartapeinbiMu. Llupoko
UCHOJb3YIOTCS TPAH3UCTOPHBIE U TUPUCTOPHBIE CXEMBI, YCIIEIIIHO OCBAaUBAIOTCS TaK Ha3bIBaeMble LU (pPO-
BbIE€ CHUCTEMbl 3aKUTaHMsS. JTO KAYECTBEHHO HOBBIE CHCTEMBI, XOTSI OHM OCTalOTCsi OaTapeWHbIMHU IO
Croco0y MX MUTAHUS TOKOM.

KonTakTHas cucrema 3axuranus. CucremMa COAEPKUT Ka-TYIIKY 3aKUTaHUs, IpepbIBaTelb-
pacnpeennTenb, CBEYM 3aKUT'aHMsI, MPOBOJA BBICOKOIO HANPSDKEHUS W BBIKIKOYATENb 3aXKUTAHUS.
KonraktHas cucrema 3axuranus (puc. 1, @) cocTOUT M3 JIBYX SJEKTPUYECKUX LeNei: Iend HU3KOTo
HanpspkeHus (MEpBUYHON) M LIETIH BBICOKOI'O HANPSKEHUS (BTOPUYHOI).

a
a

7 8 9 10

iz 13

~ N «u.o.I

-

et il

Puc. 1. CxeMbl cUCTEM 3aKUTaHUS:
a — KOHTaKTHast; 0 — KOHTaKTHO-TPaH3UCTOpHasi; 6 — OECKOHTAaKTHas; 1 — KOHTAKTBHI
pacripesienuTens; 2 — poTop pacHpelenuTeNs 3aXWraHus; 3 — paclpeaenuTenb Toka, 4 —
KyJlna4dok; 5, 6 — KOHTaKThl TNpepwiBaTens; / — KOHAeHcaTop; 8 — mpepbiBartens; 9, 10 —
BTOpUYHAST W TepBUYHAas oOMoTkH; 11 — kaTymka 3axuranusi; 12 — JOMOTHHUTEIHHOE
compoTuBiieHue; 13 — BKIOYaTenb 3akuranus; 14 — cBeya 3axkuranus; 15 — TpaH3UCTOPHBIHA
KOMMY-TaTop; 16 — 3JIeKTPOHHBIH KOMMYTaTOp; 17 — OECKOHTAKTHBIN JaTUUK

B mepBuuHyr0 mens BXOASAT: BKIIOYATEIh 3aKWUTaHUS 13, MO-TMOJHUTENHHOE COMpOTHBIICHHE 12,
nepBuyHas oOMoTka 10 kaTymku

saxuranust 11, mpepeiBatens 8 1enM HU3KOTO HAMpsOKEHHWsT W KOH-IeHcaTtop /. BTopuuHas memb
BKJIIOYAeT B ce0si BTOPUUHYIO OOMOT-Ky 9 KaTyIIKH 3aKUTaHUs, paclpeieinTelb 3 TOKa BHICOKOTO Ha-
MPSDKEHUS U CBEUM 3a)KUTaHUS.

[Ipu 3aMbIKaHMM KOHTAKTOB 5 M 6 mpephIiBaTeis TOKAa HU3KOTO HAIPSDKEHHs 10 NEpBUYHON Ienu
MPOXOJIUT TOK OT aKKyMyJATOp-HOHM Oarapen uiu reHeparopa. [Ipoxons mo mepBuYHOM OOMOTKE Ka-
TYIIKU 3aKUTaHUs, TOK CO3/aeT CUIIbHOE MarHUuTHoOe mosje. [Ipu pa3MbIkaHMM KOHTaKTOB IpephIBaTess 8
(kymadok 4 HaOeraeT BBICTYIIOM Ha PHIYQKOK C KOHTAaKTOM 0) TOK HHU3KOTO HANpsDKEHUS TpephIBacTCs,
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CO3JJaHHO€ MarHuTHOE IoJie cBopauuBaercs. IIpu pe3-koM yMEeHbIIEHUH BEIUYMHBI MarHUTHOIO IOJI,
KOTOpOE TepeceKaeT BTOPUYHYI0 OOMOTKY KaTYIIKH 3a)KUTaHUs, B HEW MHAYKTHPYETCS TOK BBICOKOTO
HaMpsKEHHUS.

Tok BBICOKOTO HAINpPSDKEHHS] MOJBOIUTCS K POTOPY 2 PACHpe-ACIUTENs 3aKUTaHHs, KOTOPBINA

BpallaeTcsi BMECTE C KyJaukoM 4.
MOMEHT pPa3MbIKAHHUsI KOHTAKTOB IPEPBIBATENS TOK BBICOKOTO Ha-TPSYKEHUS IOCTYIAET K OJHOMY W3
KOHTAKTOB 1 pacrpenenuress 3a)KUraHusi, KOTOpblE COEIMHEHb! CO cBedaMu 3axuranus 14. Vickpo-Boit
paspsa MEXIy 3JIEKTPOJaMU CBEUYM 3a)KUTAHUS MPOMCXOAUT B TOM LMIHUHAPE, B KOTOPOM B 3TO BpEMs
3aKaHYMBAETCs CyKaTHe paboueil cmecH.

KonTaktHas cucrema 3axkuranus He oOecreunBaeT HazaexkHo pabotel JIBC mnpu 3HaunTensHOM
YBEJIMYEHUN YacTOTHl BPAIIEHHs KOJICHYATOrO Baja, CTENEHH CKaTUs M KOJMYECTBAa LMIMHAPOB. Jlis
oOecrnieueHust HaIe)KHOU pabOThl TaKWX JBUTATENel HEOOXOAUMO YBE-TMUYMBATh CHIIY TOKA B IEPBUYHON IIENH
CHCTEMBI 32)KUTI'aHus (LIETTH HU3KOTO HANPSDKEHHMS ), YTO HEBO3MOXKHO U3-3a PE3KOT0 CHI)KEHHS CPOKA CITYKOBI
KOHTAKTOB TIPEPhIBATENIs BCIEICTBHE HX OOTOpaHHMS.

KoHTakTHO-TpaH3UCTOpHAS CHCTEMA 3a)KUraHHusA. JTa CUCTeMa obecreunBaeT Oosiee HAAEKHYIO paboTy
JBUraTelsl; MOBBIIIAET CPOK €ro CIIyKObl M IPUEMHUCTOCTh; OOJerdaer MyCcK JBHUraTessl; yMEHbLIAeT
pacxoj TOIJIMBA, U3HOC CBEUEH 3aKUTaHUS U KOHTAKTOB IpepbiBaTesisd. OHAa yBEIMYMBAET TOK B LIENU
BBICOKOT'0 HampspkeHust Oosee ueM Ha 25 %, a TakKe SHEPrui0 U JUIMTENbHOCTh MCKPOBOIO paspsia
(moutm B 2 pasa), 94TO CrocoOCTByeT Oojee MOJHOMY Cropa-HUIO Jaxe 0OeTHEHHOW paboueii cMecu B
LWINHApPAX ABUraTes.

B KOHTAaKTHO-TPaH3HCTOPHYIO CXEMy 3aXWUTaHUs BXOIAT (puc. 2, ©): KaTymka 3aXKUTaHUs;
pacrpeleIuTellb 3aKUTaHus IpepbIBaTeIeM TOKa HU3KOT0 HAPSXKEHUST; paclpe/leIuTeNlb TOKa BBICOKOTO
HAIpSDKEHUS; CBEUM 3a)KUTAHUSA; TPAH3UCTOPHBIM KOMMYTAaTOp; IPOBOJA BBICOKOI'O HAIPSLKEHUS U
BBIKJIIOUYATENb 3axuranus. [Ipy akTuBu3anuu BeIKIIOUaTeNs 3axuradus 13 mocie 3aMblKaHUSI KOHTAKTOB
5 m 6 mpepwiBaTens TPaH3UCTOPHBIA KoMMmyTaTop 15 oTkpeiBaercs, m mo mepBuuHOW oOMoTkKe 10
KaTyIIKW 3aXUraHus MpOTeKaeT TOK. B MOMEHT pa3MblkaHMs KOHTAKTOB INpepbIBaTENsl TPaH-3UCTOP
KOMMYyTaTopa 3amupaercs. TOK B MEpPBUYHON IENH PE3KO YMEHBIIAETCS, U BO BTOPUYHOW 0OMOTKE 9
KaTyIIKW 3aXKWraHds CO3J1aeTcd TOK BBICOKOro HampsbkeHus. OH HOJIBOIUTCS K pPOTOpY 2 pac-
npenenuTens 3, KOTOPBIA paclpeiciiseT TOK BBICOKOTO HANPSOKCHHSI MO CcBedyaM 14 3akuraHus B
COOTBETCTBHUH C HOPSIIKOM pabOThI LU-TUHIPOB JIBUTATEIIS.

BeckoHTakTHasl cucTeMa 3a:KuraHus. Takas cuctema oOecrieunBaeT HaJIeKHYI0 paboTy

JBUTATENS, T. K. IO3BOJISET MOJIy4YaTh CTa0MIbHOE HCKpOOOpa3oBaHHUE B CBEUaX 3aKUraHus U 0osiee

yCTOM-4MBOE BOCIUIaMEHEHHE pabodel cMecH Ha pa3IMYHbIX peKUMax pa-00Thl ABUraTesl.

OTnu4UTENbHOM 0COOEHHOCTBIO 3TOM CUCTEMBI 3a-KUTaHUs ABJSETCA €€ OECKOHTAKTHBIN 1aTUHK,

HE T0JIBEP>)KEHHBII MEXaHNYECKOMY BO3/IEHCTBHUIO U U3HOCY. [103TOMY MOMEHT 3a)kura-Hus ¢

yBEJIMUEHUEM MpoOera aBTOMOOUIISL HE U3MEHSIETCS, U CUCTEMa He TpeOyeT 00CIyKUBaHuUs B

MPOLIECCE IKCILTyaTallUH.

B OecKOHTaKkTHYIO CHCTEMY 3a)KUTaHMsI BXOJIAT: KaTyLIKa 3a-)KUTaHUs; JaTUUK-PACIpeNeIuTeNb
32KUTAHUs, COCTOSIIUN M3 0EC-KOHTAaKTHOTO MHUKPOIJIEKTPOHHOIO JaT4yMKa U pacHpeAesuTeNs TOoKa
BBICOKOI'O HaIIPSKEHUS; CBEUU 3a)KUTAHUS; DJIEKTPOHHBINM KOMMYTa-TOP; IPOBO/Ia BHICOKOTO HATIPSKEHUS
Y BBIKJIFOYATENb 3Q)KUTaHUS.

[Tpu Brmoyennu 3axxuranus 13 (puc. 1, ) TOK HU3KOTO Ha-TIPSHKEHUS TIOCTYIAET K AIEKTPOHHOMY
KoMMyTaTopy 16 (prc. 2) kK 6ECKOHTAaKTHOMY JaT4uKy 17, HaxosiemMycs B JaTYMKe-pacipeeIuTelie
3axxuranus 3. PacnipenenuTenbHbIi Ball ABUTaTeNsl BpalllaeT Bajl JaTYMKa-pacIpeenuTens, u
OECKOHTAKTHBIN JaT-9rK 17 TI0JJaeT UMITYJIBCHI B QJIEKTPOHHBIN KOMMyTaTop 16, KOTOpEI mpeodpa3yer
UX B UMITYJIbCHI TOKA B repBHYHON 00MoTKe 10 karym-ku 3axxkuranus 11. Tok B mepBHYHON 0OMOTKE
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Puc. 2. D1neKTpOHHBIN KOMMYTaTOP:
1 — xopnyc; 2 — oOmuii 6J10K; 3 — UMITYJILCHBIN TpaHchopmaTop; 4 — TPaH3UCTOP; 5 — KOIOEIT;
6 — DJIEKTPOTUTUICCKUN KOHJIEHCATOD; / — METATHYECKOE JTHO; 8 — TeTNIOOTBO/T

B MoMmeHT npepbiBaHusl TOKa MArHUTHOE TI0JIE Pe3KO yObIBaeT,
Y BO BTOPUYHOM 0OMOTKE 9 KaTyIIKH 3a)KUTaHUS WHAYLUUPYETCS TOK BBICOKOTO HANpsKEHUs. JTOT TOK
MOCTYIAET K BPAIIAIOIIEMYCs pO-TOPY 2 paclpeAeTUTeNs 3aKUTaHus U OT HETO K OJTHOMY M3 KOHTAaK-TOB
1 pacnipenenuTens, COETUHEHHBIX CO CB€YaMHU 3aKuranus 14.

HckpoBoii pa3psal MEKIY AJIEKTPOJaMU CBEUM 3a)KUTaHUsl BOCILIA-MEHSIET padouylo CMeCh B IIMWJIMHAPAX
JIBUTATENsl B COOTBETCTBUM C NOPSAJKOM padOThl LIMIMHIPOB.

HudpoBbie cucrembl 3a:kuraHusi. Ha cCOBpEeMEHHBIX aBTOMO-OWJIIX C BIPBICKOM TOIUIMBA U
ANIEKTPOHHOW  CHCTEMOM  YIpaBJIEHUS 3a)XUTaHWEM TNpU THOMOHIM  OOpPTOBOrO  KOMIIBIOTEpPA
pacnpenenuTenb 3aKUTaHus TOJIbKO HAaIPABIISIET BBICOKOE HANPSHKEHUE K HY)KHOW CBEYE B COOTBETCTBUU
C TIOPAAKOM paboThl HUIUHAPOB. OcTaiabHbIE PYHKIUU CUCTEMBI 32)KUTaHHs, B TOM YHCJIE U OTIEpEKEHUE
3a)KUra-HUsl, OCTAKOTCS IO/ KOHTPOJIEM KOMIIBIOTEPA.

Ha HekoTOpbIX aBTOMOOWISX HET JaXe pacrpenenurens. Ta-Kue CHUCTeMbl Ha3bIBAIOTCA

cucmemamu 0e3 pacnpeoenumes.
B 3Tux cucremax QpyHKUMIO pacrpeieanTes BHIIOIHAET JaTUUK MTOJO0KEHHS paclpeleIMTEIbHOrO Baa,
KOTOpBIM MoJaeT HHPOpMa-IUIO OOPTOBOMY KOMIIBIOTEPY O TOJOKEHUH KOJIEHYaToro Bajia oOT-
HOCUTENIBHO BepxHel mepTBoil Touku (BMT) nmopumns B nmnunzape Ne 1. KommbroTep npuHuMaeT Bce
HEO0OXOUMBIEC PEIICHUsI, OCHOBBI-BAsCh HA 3TON MH(OpPMAIMM U HA JAHHBIX, MOJYYEHHBIX OT JAPYTUX
JaTYUKOB. YIIPaBISIFOIINE KOMAH/Ibl B BUJIE€ 3JIEKTPOHHBIX MUMITYJIb-COB OH HaIpaBJIAET HA OJIOK KaTyIlIeK
3a)KUTaHUsl, COEAMHEHHBIX BbI-COKOBOJIbTHBIMU ITPOBOJIAMHU CO CBEYAMU 3aKUTAHUS.

Kaxnmas karymka 3aXWranus B 3TOM OJIOKE COEIMHEHAa CO CBe-4YaMH JABYX IMJIMHAPOB. B
YEeTBIPEXIIWIMHIPOBOM JIBUTATENIE 3TO 0OBIYHO muiuHApH 1, 4 u 2, 3. Karymka co3maer uckpy B 000ux
UUJIUHAPAX, C KOTOPBIMU OHA COEIMHEHA, HO TOJIKEYb CMECh OHA MO-JKET TOJIBKO B OJHOM M3 HUX, B TOM,
/1€ 3aKaHUYMBAETCS TAKT CHKATHSL.

B pesynbpTaTe BrOpas MCKpa HUYEro HE MOJKUIAET, T. K. B IPYrOM LMJIMHJPE 3TON Mapbl 3aKAaHYUBAETCS
TaKkT BBIXJIONA OTPabOTaBIIMX Ta30B, U TOpeTh TaM Hedemy. [loCKoNbKy BTOpas MCKpa MpOMajaerT,
crcreMy 0€3 pacrpeeuTeNst Ha3bIBAIOT €IIe CUCIMEMOIL € X010~

CMOou UCKpOou.

JlanpbHENM pa3BUTHEM CHCTEMBbI O€3 pachpeiesuTeNs cTana CUCTeMa Kamyuwika Hao ceevoil. B
ITOW CUCTEME Ka)KJasi CBe4a uMme-

€T CBOIO KaTyLIKY M AJIEKTPOHHBINA MOJYJIb YIPABJICHUs 3aKUraHneM. Karyika ycTaHOBJIEHA IIPSMO HaJ
CBEYOM M KPENMUTCA K KPBIIIKE TOJIOBKM LMJIMHAPOB. Takyr CHCTEMY JIErKO OINO3HAThb BHEILIHE I10
OTCYTCTBHIO BBICOKOBOJIBTHBIX IIpOBOAOB. Ha cCerogHsmHuil JeHb TaKue CHUCTEMBI I103BOJIAIOT
OCYILIECTBUTh Hau0oJIee MOJTHOE YIPABICHUE 3aKUTAHUEM.

3axkuranue B (l)OpCHpOBaHHI)IX ABUTraTeJIdaX

Omnepexenne 3axxuranus. [Ipyu BocrsiaMeHEHHH U CTOPAHUM CMECH B LUJIMHAPE JABICHUE JOJIKHO
JOCTUIaTh CBOET0 MAaKCHMyMa TOT MOMEHT, KOrJa IIOPLIEHb HAXOAWTCS B BEPXHEH MEPTBOM TOYKE
(BMT). Ho Tak kak HOpMaJbHOE TOpEHHME CMECH U HapacTaHUE JaB-J€HHUsS Ta30B TPeOyrOT
ONPEJIETICHHOTO BPEMEHH, TO INMOJPKUIATh CMECh IPUXOAUTCS HEMHOI'O paHbLIE, Y€M IMOPIIECHb NMPUJIET B
BMT. MoOMeHT 3aXKUTraHusi M3MepsieTcs BEJIMYMHOM yria, Ha KOTOPbI He-00XOAMMO MOBEPHYTh
KOJIGHYATBI BaJl BUTATEINS, YTOOB! IBMKYIIMNCS BBepX MopuieHb gocTur BMT. OToT yron Ha3biBaeTcs
Y2/I0M OnepPescenus 3aHCUanusL.

CrumkoM OONBIION YTOoJd ONMEpeXKEHUs 3axXuraHus (paHHee 3a)KWTaHUE), KOT/a TMOPIICHH EIIe
nanexo or BMT, npusener k T0-My, 4TO JaBIE€HUE JOCTUTHET CBOErO0 MaKCHUMAJIBHOI'O 3HAYEHUs €Ile 10
TOro, Kak nopuenb goctur BMT. CnenoBarenbHO, Ha MOpiIeHb OyIyT AEWCTBOBATh MaKCHUMAaJbHbIE
CHJIBI COTTPOTHUBIIEHUS Ta30B, KO-TOpbIe OYIyT MPOJI0JKAaTh YMEHbIIATh CBOM 00bEM BMECTO TOTO,
4yTOOBI coBepUIaTh pabOTy pacmupeHusi. MOIIHOCTh ABUTATENsl CHU-3UTCS 110 CPAaBHEHUIO C PacueTHBIM
3HaueHHeM. [Ipu CIHMIIKOM MO3J-HEM 3a)KMI'aHWUHM (MaJIoOW BEIWYHMHE YIJIa ONEPEKEHHS 3a)KUTaHMs)
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JABJICHUE Ta30B €II€ HE JIOCTUTHET CBOEr0 MaKCMMyMa B MOMEHT mpuxoja nopiuHs B BMT. B utore
TAKXXC HEC GYI[CT I[OCTI/IFHyTa pac-quHaﬂ MOIIIHOCTH ABHUT'ATCIIA.

OnepemeHHe 3a)KATaHus — BEIMYWHA HellocTosAHHaA. Ero Henmn-34 YCTAaHOBHUTH 3apaHEC pa3 U HaBCCTaa.
Hpenc/:[e BCCTO, OICPCIKCHUC 3AXKHUTaHUA 3aBUCUT OT YAaCTOThI BpAICHHA KOJICHYATOI'O BaJia. Yem 6OJIBH_IC
CKOpPOCTb Bpall€HUA KOJCHYATOI'O BaJla, TEM paHbIIC H€O6XO-I[I/IMO BOCIUIAMCHATH CMECh. KpOMe TOTO,
OMNCPCIKCHUC 3aXXKUTI'aHHUA 3a-BUCHUT OT CKOPOCTHU T'OPCHHA CMCECH. Ha CKOPOCTb T'OPC€HHA BJIMAIOT Harpys3ka
ABUTATEIIA, COCTaB CMECH, OKTaHOBOEC YHCJIIO 66H3I/IHa u 11p.

Ha 3aBojickom nBuraresne Bce €ro CUCTeMbl OITUMHU3HPOBAHbI
U paboTtaroT uchpaBHO. Ho 3T cHUCTeMBI, B YaCTHOCTH CHCTEMa 3a-)KUTAHWs, HE PacCUMTaHBI Ha
YBEIMYCHUE MOIIHOCTH JBUTATENIs, €ro padoTy NpH TOBBIIICHHOM JaBJICHUU B IWIHHApPAX M
CBEPXBBICOKMX CKOPOCTSIX BpPaIlEHUs KOJIEHYATOrO BaJa.

IloBEIIIEHHAsT YacTOTa Bpali€HUsA KOJCHYATOro Bajla MNPHUBOAUT K BO3pAaCTaHUIO HArpy3Kd Ha
CTaHIIapTHyIO CI/ICTeMy 3aXXUIaHus, a IO-BBIIICHHOC AAaBJICHHUC B I_II/UH/IHI[an YBCJ'II/I‘II/IBaeT INIOTHOCTh CMECH,
KOTOPYIO TOpa3/io TpyaHee MPOOHTH IITATHOMY UCKPOBOMY pa3psay. Yem mioTHee pabodas cMech, TeM OoJiee
BbICOKAas MOITHOCTDH MCKPbI Tpe6yeTc;1 JJIs1 CO3IaHrs HOPMAJIbHOI'O ITpoIecca BOCINIaMCHEHU .

OpHa U3 NpUYKH, 110 KOTOPOH CTaHAApTHAs KaTyIIKa 3a)KUTa-HUs HE MOXKET paboTaTh MPU BHICOKUX
000pOTax KOJIEHYATOTO Balla, 3aKJIIOYAETCS B HEIOCTATKE BPEMEHH ISl HApPACTAaHUS MATHUTHOTO TOJIS
OOMOTKHM HHU3KOTO HampspKeHHUs. TIOHMHTOBbIE KaTYyIIKH 3a)KU-TaHUs CIIOCOOHBI J1aBaTh 0oJiee BBICOKOE
BTOPUYHOE HANPSDKEHUE 10 CPAaBHEHHUIO CO cTaHmapTHeiMU. Camo mo cebe 3TO He co3JacT MpH-0aBKy
MOIIIHOCTH JIBHTATEJI0, HO 3aTO M30aBJIseT ero oT cO0OeB B pa-00Te MPH BBICOKMX CKOPOCTSIX BPAIICHUS
KOJIEHYATOr'0 BaJia U3-3a MPOITYCKOB BOCINIAMEHEHHS] CMECH B HEKOTOPBIX IHJIMH]IPAX.

[Ipu popcupoBanum ABUraTeNss U K3MEHEHUH €T0 CKOPOCTHOTO peXXUMa ONEPEKEHUE 3aXKUTaHUS
HEO0OXOIUMO PETYJIMPOBATH.

B kmaccuyeckux — cucreMax — 3aXKWraHUSl — HAyaJbHBIA  yroJl  OME-peXeHHs  3aKUTaHus
YCTaHABJIMBAETCS IIOBOPOTOM KOpIlyca pachpe-AeluTeNs, a PperyjJupoBaHUE YIJIa OCYIIECTBISETCS
JOCTATOYHO MPUOIM3UTENHHO IIEHTPOOCKHBIM U BAKYYMHBIM PETyIATOpaMH. JTa CUCTEMa HE MO3BOJIsja
JOCTUTaTh ONTHMAJIBHOTO CrOpaHHsl roproyell cMecH Ha BceX pexumax paldoTsl asuratens. OpHako
COBpEMEHHBIE JBUTATENH C JCKTPOHHBIM BIIPHICKOM TOIUIMBA TPeOYIOT Oojiee TOU-HON PeryIupoOBKH, T.
K. Y’)KECTOUEHBI TPEOOBAHUS K IMOKA3aTENISIM TOKCHYHOCTH OTPabOTaBIINX Ta30B.

[ToaTomy cnemyeT mepenporpaMMUpOBaTh COOTBETCTBYIOIIUM 00pa3oM 00pToBO KommbioTep. s
ATOW LIEJM Ha KaXJIOM PeXUME padOThl IBUraTelIsl ONBITHBIM IYyTEM OMNPEIENseTCs ONTUMAIbHBIM yroi
ONEPEeKECHUS 3aKUTaHMs, U ITH JAHHBIE 3aHOCATCS B OJIOK 3JIEK-TPOHHOTO YIPABIIEHUS JABUTaTEIEM
(bQY) B BUzE KapThl NaMATH.

OpHako ATH M3MEHEHUs YIUIa ONEPEKEHUs 3aKUTaHUs HE MO-BJIMAIOT HA IVIABHOE — HE IMOBBICAT
SHEPTHUI0 UCKPOBOTO paspsna. [Ljist 3Toro Hy>)KHO YCTaHOBUTH BMECTO CTAHJAPTHOM CHCTEMBI 3a)KUTaHUSI
KOHJICHCATOPHYIO.

Konpnencaropnas cucrema 3a:kuranusi. OHa COCTOUT U3 DJIeK-

TPOHHOT'O U KOHJIEHCATOPHOTr0 0J10KOB. OnepekeHNeM 3aKUTaHus O-TIPEXKHEMY YIIPABISET KOMIIBIOTED,
a KOHJIEHCATOPHBINH OJIOK — 3TO MPOCTO OOJBILION HAKOMMTENb SHEPTUU. DJIEKTPOHHBIM OJOK CHAOXKEH
MHUKpPOIPOLIECCOPOM, MPOrpaMMy KOTOPOIO MOXHO MHOTOKpPAaTHO Ie-penuchbiBaTh. KoHIeHcaTOpHas
CUCTEMa 3aKUTaHHsI 0COOEHHO I0JIe3-Ha U1 MOAU(DUIIMPOBAHHBIX JIBUraTENEH.

B oObIyHOI cucTeMe 3aKuraHusi Ha NMEPBUUHYI0O OOMOTKY Ka-TYLIKH MOJAETCs HaNpsbKEHHE OT
aKKyMyJsiaTopHo# Oarapeu (12 B).

B xoHz#E€HCAaTOpHONM CHCTEME KOHAEHCATOp 3apsKaeTcss NMpuMepHO A0 HampsbkeHus 450 B, a 3arem
OBICTPO paspsDKaeTCsl 4Yepe3 MEepBUYHYI0 OOMOTKY KaTymkd. B 3ToM ciydae uisi HEOOXOIUMOTO
HapacTaHUsI MAarHUTHOT'O MOJI KaTYIIIKe 3Q)KUTaHus TpeOyeTcs MEHbIE BpEMEHH,

U MpoIiecC yCIeBaeT 3aKOHYUTHCS MU JIF000H YacToTe BpalieHus kojaeHuaroro Bana J[BC.

CymecTByOT pa3jInyHble KOHCTPYKIUM KOHJEHCATOPHBIX CHC-TEM 3aKMTaHHs, HO BCE OHH
cHaOXeHbl (pyHKIIMEH orpaHMYeHHs 4acTOThl 0OOPOTOB KOJEeHYAaToro Baja. OJHOCTYIEHYAThIH OTpaHu-
YUTCJIb MMO3BOJIACT YCTAHOBUTE NPECACIBbHYIO YaCTOTY BPAICHHUA KO-JICHYATOT O Bajla, KOTOPYIO ABUTAaTCIIb
HE JIOJDKEH MPEBBIATh U3 COOOpaXXeHUH NMPOYHOCTU €ro JeTajled W HaJeKHOCTH cucteM. HekoTopbie
MOJIEJIN TTO3BOJIAIOT PETYIMPOBATH 3a1€PHKKY UCKPBI IIPU BBICOKOM YaCTOTE BPAILLICHMS KOJEHYATOro Baa,
4TO OBIBa€T HEOOXOMMO MPH MCIIOIB30BAaHUM HAJ/ITyBa JABUraTEIIsl.
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[Ipn HangyBe BO3pacTaeT IUIOTHOCTh pabouell cMecH B IIWIMHApE, U TpeOyeTcs yBEIMYUBAThH
3aJIep’KKY MCKpBI [0 MEpEe poCTa JaB-JeHUs HaAayBa. TIOHUHTOBBIE KOHACHCATOPHBIE CUCTEMBI pa3pado-
TaHbl KakK JJII CHCTEM C paclpeleluTeNeM 3aKuraHus, Tak u 6e3 Hero. st ABUrareneil TOHOYHBIX
aBTOMOOWJIEH KOHJCHCATOPHAs CHUCTEMa CHA0)KaeTCsi KHOMOYHBIM IIOCTOM, MO3BOJISIOMIMM OBICTPO
MEHSTh MpOrpaMMy ympaBiieHus: 3axkuranuem. C ee MOMOIIbI0O MOKHO U3MEHATH IMPEAeNbl CKOPOCTH
aBTomoOmia. Kpome Toro, mpubop nMeeT BCTPOCHHBIN TaXOMETP Ha CBETOUOIAX.

BbicokoBosibTHBIe mpoBoaa. Eciu B cucreMe 3aXHraHus C TOBBIIIEHHBIM BTOPUYHBIM
HaIpsSHKEHUEM OCTaBUTh CTaHJApTHBIE BBICOKOBOJBTHBIE IPOBOJA, TO TMPHU MOBBIIIEHHBIX Harpy3kax
JIBUTA-TEJIsI, TOBBIIIEHHON YacTOTE€ BpAaLICHUS KOJIEHYaTOro Bajla WM MO-BBIIICHHOM JaBJICHUHU B
LWIMHIpaX BbICOKOE HANpsKEHHE CKOpee BCEro N0 cBedell He poiaer. [IpuunHoil ABisercs Bo3pociiee
AJEK-TPUUECKOE COMPOTHBIICHUE CHUCTEMBl. DJIEKTPUUYECKHM TOK HaWAET APYroil myTh ¢ HaUMEHBIINM
CONIPOTHBIIEHUEM M YWJET 1O HEMY, HallpuMep, Ha Maccy JBUTATeNs B TOUYKE, ONMKaiIell K BBICOKO-
BOJILTHOMY IIPOBOJLY.

s oOHapy)KeHUs] yTeYeK BBICOKOTO HAIPSDKEHHsT HEOOXOOMMO IMOHAO0ATh 3a PabOoTaroIIUM
JBUTaTEJIEM B TEMHOM IIOMELIEHUH. B ciyyae npo0ost U301uu yTeuKa NpOosIBISIETCS B BUJIE TOH-

KHX TofTyObIX CBETSIIIUXCsl HUTeH. [Ipy MOBbIIEHHOH BIa)KHOCTH OK-pY’Kalollel cpesibl MpoOoii 3aMeTeH
emte O6ombiie. Eciu aBTOMOOWIIb HAXOJUTCSI HA JUHAMOMETPUUYECKOM CTEH[IE, TO MOXHO IPOCIENNUTh 32
YTEUKON HaNpsOKeHWsT TMpU  M3MEHEHUM Harpy3ku jsurarens. Ilo-stomy mtatHele mnpoBoja
(bopcrpOBaHHOTO JBUTATENSI HEOOXOIUMO 3aMEHHUTH Ha JPyTHE, TIOHUHTOBBIC.

OObIYHBIN BBICOKOBOJIBTHBIM MPOBOJA UMEET CEPACYHHK M3 YI-JIEPOJOCOAEpIKAIIEro Marepuaina,
KOTOpBIM OKPYXEH H30JISIIMEeH U3 CTEKJIOBOJIOKHA M PE3UHBL. BOJBIIMHCTBO TIOHMHIOBBIX BBICOKO-
BOJIbTHBIX [IPOBOJIOB BHYTPH COJIEP>KAT MATHUTHBIN CEPIIEUHUK
c 0OMOTKOH M3 MPOBOJA W CHJIMKOHOBYIO H3OJIALMIO OOJIBIIErO jaua-merpa. Tak, eciu cTaHAapTHHIC
MIPOBOJIa UMEIOT AUAMETP 5—6 MM, TO CUIIMKOHOBBIE IOCTUTAOT 8—9 MM B arameTpe. TIOHMHTOBBIE BBICO-
KOBOJIbTHBIE IIPOBOJA UMEIOT U 00Jiee TOJICThIE YEXJIbl CBEUYEH 3a)KUTaHMsl, IOCKOJIbKY UMEHHO B 3TOM
MECTE BBICOKOMY HANPSHKEHUIO Jerde MPOoOUTh U30JIALIMI0 Ha MacCy ABUTaTENsl.

[IpoBona nuameTpoM 8§ MM BITOJIHE MPUTOAHBI I OOJBIIMHCTBA MOIUGMUIIMPYEMBIX JBHTATEIICH.
J1J1 TOHOYHBIX aBTOMOOMIIEH JTydIlie BCEro UCIOIb30BaTh MPOBO/Ia AMAMETPOM 9 MM u OoJiee.

CBeun 32KUTaHuA

KoHe4HbIM 3JIEMEHTOM CHCTEMBl 3a)KUTaHUS SBJSIOTCS CBEYM, KOTOpPbIE UIPAIOT OYEHb BAKHYIO
poib B obecriedeHnn OecriepeOoiiHON pa®oThl aBUrarens. BeiOop Tuma cBeud 3a)XMraHus JUIsi MOJAM-
(GUIUPOBaHHOTO JBUTaTeNsl JaK€ BaKHEE, 4eM JJs cepuiiHoro. Mo-nuduurupoBaHHbBIN JBUTaTENb
TpeOyeT NPUMEHEHHS CBeUeH 3a)KUra-Hus JIyqIlero KayecTna.

Hckposas cBeua 3axuranus (puc. 3 u 4) cocrout u3 u3oinstopa 1, kopmyca 4, HEHTPAIBHOTO 7 H
6okoBoro 8 osnekTpomoB. s repMeTH3alMM CBEYM [0 LEHTPAIbHOMY 3JEKTPOJy HPUMEHSIOT
TOKOIIPOBOJSAIINIA CTEKJIOTEPMETHK 3. [ epMETHYHOCTH MEXIy H30-IITOPOM H KOPIYCOM CBEYH
obecrieynBaeTcs MPOKIaAKON 5. B cBe yax HEKOTOPBIX THUIOB TEMJIOBOIH KOHYC HM30JIATOpA BHICTYHAET 3a
TO-pel] HI)KHEN 4acTu KOpIlyca CBEUH JJIS JIYUILEro OXJIaKIeHUs.

Jlnst opcUpOBaHHBIX JIBUTATENEN B HACTOAIIEE BPEMsl CIIOIb3YIOT CBEUH, LIEHTPAIbHBIN 3JEKTPOJ
KOTOPBIX BBINOJIHEH U3 MEIU
Y TIOKPBIT HUKEIIb-XPOMOBO# 0001104K0ii. Takoil anekTpo/y obecreynBaeT JIyinii TeII00TBO] PH OOJIBIINX
Harpyskax JBUTaTels.
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Puc. 3. CBeun 3aKkuratus:

a— HEIKpaHHMPOBAaHHAS, 6 — SKpaHUpPOBaHHas; 1 — M30JATOp; 2 — KOHTAKTHas TOJIOBKA; 3 —
TOKOIIPOBOJSAIIMIA CTeKJIOrepMeTuk; 4 — kopmyc; 5, 6 — mpoknanku; 7 — IEHTPaIbHBIN
anekTpo; 8 — 60KoBO# AmekTpo; 9 — TermtoBoii konyc; 10 — pabouas kamepa; 11 — pesuHoBoe
yIutoTHeHue; 12 — KoHTakTHOe yCcTpoicTBO; 13 — akpan; 14 — cepaeunuk (u3omsaTop B cOope);
15 — kopmyc ¢ OOKOBBIM 3MeKTpojoM; 16 — maiiba; 17 — ymioTHUTeNnbHOE KOjiblo; 18 —
TEIUIOOTBOIAMIAs aitda; 19 — pesuctop as nogasineHus paguonomex; 20 — HaKUAHAS TaliKa

Ha puc. 3, a nokazana HesKpaHUpOBaHHas, a Ha puc. 3.39, 6 SKpaHUpPOBAHHAS TEPMETU3UPOBAHHAS
cBeya. 3aiuTa

Cpeua HOpManpHO paboOTaeT MpPH W3MEHEHHWU TEeM-IepaTypbl TEIJIOBOTO KOHYca H30JATOpa B
untepBaie 400-900 °C. Harap Ha TemJOBOM KOHyC€ H30JIATOpa HCYE3aeT NpPH HArpeBe €ro o
temmnepatypsl 400-500 °C. Drta TemrepaTypa Ha3bIBACTCS MeMNe-pamypoil camoo4uujeHus CBCYU.
Ecnn temneparypa neraneir ceeun npeBblcuT 850-900 °C, MOXKeT BOSHMKHYThH NPEXKIEBPEMEHHOE BOC-
IUIaMEeHEeHne pabouell cMecH (KaauipbHoe 3ajxcuzanue) BO BpeMs Mpoliecca CKaTHs elle A0 MOMEHTa
MOSIBJICHUS UCKPBI.

Tennora, moaBeneHHas K CBeYE, OTBOJAUTCS OT HEE 4Yepe3 pa3iuy-Hble 3JIE€MEHTbl KOHCTPYKIIHMU
(xoprmyc, M30JITOp, LEHTPAJIbHBIN 3J€K-TPOJ) U depe3 MPONYKThl cropaHust padoueit cmecu. Tak kak
TEIJIOBbIE

Harpy3kH Ha CBEUHM Yy pa3HBIX JBHUraTesiel U MpHU pa3HbIX PEKHUMax pa-O00Thl CYIIECTBEHHO OTJIMYAIOTCS,
TO CBEUYM U3TOTOBIISIIOT C Pa3IMUYHOM CIIOCOOHOCTHIO OTBOJIUTH TEIJIO0. TeroBas XapakTepUCTUKA CBEUH
Ha-3bIBACTCA KAAUAbHbIM yucaom. Kpurepuem Il KOMMYECTBEHHOW OLCHKM KAIMJIBHOTO YKCIIA CBEYH
3aKUTaHUs CIIYKUT BEJIUYHMHA, IPO-TIOPLHUOHAIbHAS CPEAHEMY UHANKATOPHOMY JAaBJIEHUIO ra3a B Kamepe

Cropanus, nNpu KOTOPOM BO3HHUKACT KAJIUJIbHOC 3aKUT'aHUEC.

KanmuneHoe uucio BeiOupaeTcs u3 cienytomero psaa uyucen: 8, 11, 14, 17, 20, 23, 26. Uem Oosnbiie
KaTWIbHOE YHWCIIO, TeM TMpU OONbIIeM [aBICHUU B LWIMHIApPE W Ooblieit TeMHe]i_EIlType crocoo0Ha
paboTtaTh cBeya. MapKUpOBKa CBEUM BBIMONHAETCS ¢ MpuMeHeHueM OykB u mudp. [Ipumep — cBeua
A20/1B.

[lepBas OykBa B MapkupoBke cBeud (A mwian M) oOo3HauaeT MocaJOuHbIM AMaMeTp pe3bObl Ha
Kopmyce: A — pe3pba M14x1,25;
M — pe3pba M18[11,5. Bropsie ogna wim nBe nudpsl (B Hamem mnpu-mepe — uucio 20) o603HAYarOT
KanuipHOe yncio. Janee cinenyrot OykBel H nnn [l, o6o3Havaromue anuHy pe3pOoBoit yactu cBeun: H —
mrHa pe3bOsl 11 mm; [l — nnuna pe3sost 19 mm. Tlocnenuss Oyksa (B wim T) (B Hamem npumepe OykBa
B) o3Hawaer cnenyromiee: B — BeIcTynaHHe TEIIOBOrO KOHyca HM30JIATOpa 3a Topen kKopmyca; T —
repMeTH3alus COeTMHEHUS U30JIATOpa C LIEHTPAIbHBIM 3JIEKTPOJOM C TIOMOIIbIO TEPMOILIEMEHTA.

JlnnHy pe3b0oBOM YacTu, paBHYIO 12 MM, OTCYTCTBHE BBICTYIIAHHS TEIUIOBOTO KOHYycCa 3a TOpeEIl
KOpITyca W TEePMETU3ALMI0 IEHTPAIBHOTO 3JIEKTPOJa MHBIM TI'e€pMETHKOM (KpOMe TEepMOIIeMEHTa) He
0003HAYaloT.
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[TogGop cBeuelt 3akWraHusi K JIBUTATEII0 OCYIIECTBIISCTCS C y4€TOM OOCCIEUYCHHS HaIEKHOU
paboThl cBedell M JBUTATENsl MPU BEPXHEM M HIDKHEM MpefesiaX TeIJIOBOM XapaKTEpUCTUKU CBEYH.
Breibop cBedell mo BepxHEMY TMpenely TEIUIOBOW XapaKTEPUCTHKH MPOM3BOIUTCS Ha PEXUME
MaKCUMaJIbHOW MOIIHOCTU JBUTATENS IPM HOMHUHAJIIBHOM YacTOTE BPAILEHHs] KOJIEHYATOro Bajla U yIJiax
ONEepEeKECHUs 3aXUraHus OoJjiee paHHHX (mpuMepHO Ha 5°), ueM omTuMalibHble. Ha 3TOM pexume He
JOJKHO BO3HMKATh KaJWJIbHOE 3a)Kuranue. BeiOop cBeur mo HIKHEMY Mpefeny TEIUIOBOM XapakTepH-
CTHUKH TIPOU3BOAUTCS HA PEXXKHMaxX XOJOCTOrO XOJa, MPUHYIUTEIHLHOTO XOJOCTOr0 XOJa M Ha PeKUMax
MaJIbIX HAarpy30K JIBUTATEIIs.

Heobxomumo oco00 mog4epkHYTh, YTO 3aMEHa CBeuel He M00aBISIET JBUTATENIO JOTOJHUTEILHON
MOIIHOCTH. 3aMeHa CBeuel HeoOXoaumMa JIN0O MOCiIe HCTEYCHHUS HOPMAaTHBHOTO CPOKa UX CITY>KOBI, THOO TIpH
UX HEYIOBIETBOPUTENHHONW paboTe B CBs3M ¢ Moaudukaiuei nsurarens. HeynosnerBoputenbHas pabota
cBeYell (IMPOMYCKH 3aKUTaHMSA) NPUBOAMT K CHIKEHHIO MOLIHOCTH JBHMTraTelNs, YTO MPOTHBOPEUUT Ca-MOM
TJIAaBHOM 1eIH MOTU(PHUKAINY — YBETHYSHHUIO MOLTHOCTH.

Ecimn JABHUTaTCJIb MOI[I/I(I)I/IL[I/IpOBaH HE CJIMIOKOM KapAHWHaJIbHO, TO JOIIYCTHMO HMCIIOJIB30BAHHUE €0 «POJHBIX»
CBeuel, PEKOMEHIOBAaHHBIX 3aBOJOM-H3TOTOBUTEIEM AaBTOMOOWIIS, TIIOCIE pErYJIMpPOBAaHUS UM JKe
pPEeKOMEeHI0BaHHbIX 3a30poB. Ilpu cepbe3noil Moaudukanuy ABUraTesst eMy HY>KHBI CBEYH JPYrOro THIA W
Apyrasi yCTaHOBKa 3a30POB.

[lepBoe, Ha 4TO HaMO OOpaIIaTh BHUMAHUE: BUJ BCEX CBEYEH JOHKEH ObITh OAUMHAKOB. OTinune
OJTHOM CBEYM OT APYTUX O3HAYAECT HAJTMYKE MPOOJIEMbI Y COOTBETCTBYIOIIETO IUIHHIPA.

CBeun KOHCTPYHPYIOTCS JUIsl paOOThI TIPH ONPEICIICHHON TeM-Tiepatype (JIuara3oHe TeMIeparyp).

Br16op cBeur ecTb KOMIPOMUCC, O3HAUYAIOLIUI yAOBIETBOPUTENbHYIO paboTy cBeud Ha OOJIb-IIUHCTBE
Harpy304YHbIX U CKOPOCTHBIX PEKUMOB.
OpuuM #3 TyTed yMEHbIIEHUs MpoOJeM CO CBeYaMHU MPU MO-TUGUKALMUK JBUTATENS SBISETCS
WCIIO0JIb30BaHUE KOHJICHCATOPHOM CHUCTEMBI 32)KUTAHUS MOBBIIICHHOW MOIIHOCTH C 3aMEHOW KaTyIIKU U
BBICOKOBOJIBTHBIX MPOBOJOB. DTO MO3BOJIMT JIBUTATEII0 yCTOHYMBO pabOTaTh HAa OOJBIIMX CKOPOCTSIX
BpalIeHUs KOJIEHYATOro Baja
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Tema 4 [lepeobopyaoBaHre TBUTaTEIs
1.M3yuenne ¢a3 razopacnpenejieHusi 1 UX BJIAMSIHUS HA MOIIHOCTH U KPYTSIIMA
MOMEHT

[TepekpriTHe KITamaHoB, Ga3bl ra30pacipeielICHHs], CIOPTUBHBIE paCIPeIBajIbl, OCHOBBI pacueTa
moaoop.

Jns  yBenmuueHuss KodpQuIMEHTa  HAMONHEHHWS LWIMHIAPOB  JBUTATeNs  HEJAOCTaTOYHO
YCOBEPILICHCTBOBATh TOJBKO BIYCKHOH TpaKT, CHMXKash CONPOTUBJICHUWE BO3AYIIHOMY MOTOKY.
Heo0OxoauMo TakKe MUpe OTKPHITh BITYCKHBIC U BBITYCKHBIC KIIATIAHbBI, YACPKHU-BAsI UX OTKPBITHIMH KaK
MOKHO JOJIbIlI€, U YBEJIMYUTH MPOXOJHBIE CEUCHHS OKOH, 4Yepe3 KOTOphIe B IMJIMHJIPHI MOCTYHAeT
CBEXMM 3a-psii BO3AyXa M YyHAJSIOTCA OTpaboTaBlIME Tra3pl. ITO MOTPeOyeT Cepbe3HON M0opaboTKU
KOHCTPYKLIMM  Tra3opaclpeleinTeIbHOr0  MEXaHHW3Ma,  HalpaBlIeHHbIX HAa  H3MeHeHue a3
razopacnpenenenusa. Takue U3MEHEHUs KOHCTPYKUUHU ABUTATEeNsl KaXYTCS TPYIHOBBITOJIHUMBIMU, HO
3Ta npoOsema JoJKHa ObITh pellieHa, T. K. UMEEeT 04eHb OoJibiIoe 3HayeHne. OnmuoKu 31ech MOTYT CTO-
UTh HE TOJILKO HEJOIMOIYYeHHON MOITHOCTH, HO M KallUTaJIbHOTO PEMOHTA JABUTaTEsl.

OO6bryno  (azel  razopacnpeneneHus (PI'P) mombuparoTcss 3aBO-ACKUMHU HHXKEHEpAMU TaKUM
o0pa3om, 4ToObI 00ECHEUNUTh IKCTPEMaNTbHOE 3HAYECHHE KaKOro-Iub0 OJHOTO Hambojee BaXKHOIO Mapa-
MeTpa, Hampumep cpenHero 3h(PeKTUBHOrO NaBIeHUS, KPYTALIET0 MOMEHTA, yIeIbHOro 3(pPeKTUBHOTO
pacxoja TOIUIMBA, COJCPKAHUS TOKCHYHBIX KOMIIOHEHTOB B OTpa0OTaBMIMX Tra3ax W T. m. [lms storo
noI0MparoTcst MPO(UIH BITYCKHBIX M BBIITYCKHBIX KYJauyKOB pacipe-AeTUTEeIbHOrO Baia, ONpeAesIIoIne
BpEMs-CEUECHUE OTKPHITHA KJIA-TIAHOB, U B3aUMHOE PACIOJIOKEHUE PACHPECTUTEIFHOTO U KOJIECHUATOTO
BaJIOB, OT KOTOPOTO 3aBUCAT MOMEHTHI Hayasla OTKPBITHS U 3aKPBITUS KIIAaHOB.

W3menenne npoduiieii KyJaauykoB paclpeieIuTEIbHOTO Bajla HELEIeco00pa3Ho N3-3a 3HAYUTEITbHOM
CJIO)KHOCTH M HEJJOCTaTOYHOM HaJEeKHOCTH COOTBETCTBYIOIIETO UCIIOHUTEIHHOTO MEXaHU3Ma
Y CHW)KCHUS 110 9TOW MPUYMHE HAJC)KHOCTH JIBUTATEINS B 1ejoM. [103ToMy mpu BRIOpaHHBIX B TpoOIEcCe
JOBOJKU MPO(UIIAX KyJIadKoB AalbHEHIIH moadop Qa3 razopacmpeneneHus oObIYHO 3aKIH0YaeTcs B
YCTaHOBKE TaKOI'0 MOMEHTA Hayaia OTKPBITUS KJIAMIAHOB, PU KOTOPOM MPOUCXOIUT Oosiee 3P PpeKTUBHOE
HATMOJHEHUE [IUIUHAPOB CBEKUM 3aPSIOM.

Jlnst TOHKOM HacTpolku (a3 razopacmpesnesieHus Ha paclpelesMTeNIbHBIA Bajl YyCTaHABIUBACTCS
paspe3Hasi mecTepHs (peryimpyemasi 3Be3/I0YKa), MO3BOJSIONIAs M3MEHSATh TOJO0KEHHE €€ 3y0uaToro
BEHI]a OTHOCHTENIbHO cTynuubl. Ha puc. 1 moka3zaH oAMH U3 BapHaHTOB DPEryJIMPYEMOW 3BE3/10YKH,
cocToslel u3 AByX dacteil. OTIycTUB OGONTHI, MOXKHO IMOBEPHYTh BHYTPEHHIOKO CEKIIHIO, CBA3aH-HYIO C
BaJIOM, OTHOCHUTEJIBHO HApy>XHOM CEKIMH, Ha KOTOPYIO HaJeT 3yOuaTblii peMeHb, OCYIIECTBIISIOIINI
MPUBOJ OT KOJIEHYATOrO Bajia JBUTATeNs. Perymmpyemasi 3Be304Ka WMEET SICHYIO MapKHUPOBKY IS
KOPPEKTHPOBKH yTJa ONepexeHus. J[Mama3oH peryJupoBKH yrila ONEpeKeHHs HAaXOAWUTCS OOBIYHO B
npezaenax ot 5 10 10 rpaxycoB moBOpOTa KOJIEHUATOTO Baja.
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Puc.1. PermepyeMaﬂ 3BC3109Ka NMMPpUBOJA PACTIPCACIUTCILHOTO Bajla
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Ecnu aBurarenb MMeeT TOJNBKO OJWH BEPXHUH pacmpelenu-TelIbHbINA Ball, TO OHAJOOUTCS TOIBKO
ollHa perynupyemasi 3Be3nouka. Ha Ttakom paBuratene ¢a3pl MeXIy BIYCKHBIMH U BBITYCKHBIMU
KyJauKaMHd U3MEHUTh HEBO3MOXKHO, MMOCKOJIbKY U T€ U JAPYTUe Ky-TauKH HAXOISTCS HA OJHOM M TOM K€
Baiy. Ha nBuratensx c IBymsl pacmpelneiuTeNbHbIMH BajlaMU, TIe KaKIbli Bajl MPUBOAMUTCA CBOEH
3BE37J0YKOM, UMEeTCsl ropa3io OOJIbIIUI MPOCTOp Ui PEryIupOBOK. MeHssl MOJI0XKEHHE BITyCKHOTO U
BBIITYCKHOT'O BaJIOB OTHOCHUTEIBHO 3BE3/104€K, MOXKHO HACTPOUTHh HEOOXOAMMOE MepekphiTue (a3 razo-
pacnpeseseHus.

D10 onuH U3 (PAKTOPOB, KOTOPHIA OTIIMYAET PETYIMPOBKY (a3 rasopacmuperesieHus: TOPOKHOTO
aBTOMOOMJIA OT TOHOYHOro. Yem Ooublile MepeKphITUE KIIAMAaHOB, TeM OOJIBIIYI0 MOLIHOCTH JIBUTaTellb
pa3BUBaeT Ha BBICOKHMX YacTOTaxX BpalllCHHs KOJIEHYaToro Baja. Ho mpu 3TOM HECKOJBKO CTpajaet
HUKHSISL 4aCTh BHEIIHEH CKOPOCTHOM XapaKTePUCTHKU

TIOHMHTOBBIE 3BE3/I0UKH IPUBOJA PACHpPEICTUTEIbHBIX BaJIOB H3TOTOBJIEHBI, KAaK IMPAaBUIIO, U3
ATFOMHHHEBOTO CIUIaBA C aHOJAMPOBAHHBIMU TOBEPXHOCTSIMH T'OJy0OOT0, KpacHOro, ()HOJIETOBOTO WU
cepebpuctoro 1BeToB. OHU BBIMISIAAT KOJIOPUTHO M, HECOMHEHHO, YKpacsT MOTOpPHOE OTHAEJCHHE,
0COOCHHO NMPHU OTCYTCTBUU KPBIIICK PACIIPEACTUTEILHBIX BAIOB. EMMHCTBEHHBIN U II1aBHBIA HEIOCTATOK
JIBUTATENS CO CHATHIMU KPBIIIKAMU 3y04aTOr0 peMHS 3aKJII0UaeTCs

B OMACHOCTH TMOMAaJaHus B MOJOCTh PEMHS ITOCTOPOHHEro npeameta. Ecnu 3To cinyyuTcs, To ¢
JBUTATEJIEM MOKHO PaCIPOIIATHCS.

HeoOxoaumo uMeTh B BUY, YTO HaWIEHHBIC ISl ONIPEAENCH-HOW YaCTOThI BPAILIEHUS KOJIEHYATOrO
Baa HanbOosee 3pdexTuBHbIe (a3bl TazopacnpereseHus] IpU IPYroil 4acToTe ONTHMAJIbHBIMHU YK€ HE
SBIIAIOTCS, T. K. HE 00ECIEUNBAIOT COOTBETCTBYIOILIEIO HAMOJHE-HUSI HUIUHAPOB. [loaTOMY Halie Bcero
IIPOM3BOJUTCS PETyJMpPOBKAa MOMEHTa Hayajla OTKPBITHS KIJAaHoOB [Uid HauOoJiee XapaKTepHOro
CKOPOCTHOTO peXuma paboTsl apuratens. OOmiei TeHIeHIMeH A BICKHBIX U BBIMTYCKHBIX KJIallaHOB
ABIsieTCA Ooyiee paHHEEe HA4yall0 OTKPBITHS M YBEIHMYEHHE MPOJOIDKUTEIBHOCTH MX OTKPBITHS TpU
MOBBILIEHUH YAaCTOTHI BPAIIeHHs KOJIEHYAaTOT O BaJa.

OO0bruHO (ha3el TazopacnpeneneHusl HACTPAUBAIOTCS WU JJISi CKOPOCTHOTO PEXHMa, OJIU3KOTO K
HOMHHAJILHOW MOIIIHOCTH JIBUTA-TeNs (ObICTPOXOIHAS PETYIMPOBKA), WIIH JUISI CKOPOCTHOTO pexkrMa
B30HE MAaKCHMAaJlbHOTO KpYTSIIET0 MOMEHTa (THUXOXOAHas perynu-poka) (puc. 4.2). bonee
OJIarONpHATHBIC YCIIOBUS ISl BEIOOPA 3(-PEKTUBHBIX (a3 razopacipeieieHIs UMEIOTCS Y IBUTATEIIeH ¢
IBY-MsI paclpeleIUTeIbHBIMA  BajlaMH. Y TaKUX JBHUrateiaed KaxJbpld pacrnpeienuTeNbHbI Bajl
YIPaBIISIET JINOO TOJIBKO BIYCKHBIMH, JINOO TOJIHKO BBITYCKHBIMH KJIATTAaHAMH.

nv Puc. 2. I'paduk n3mMeHeHHs KO3 PPHIIECH-

1 u TMXOXOIHO# 2 perynmupoBke ¢a3
7& ra3opacrpe/IeiCHus:

— YHacToTa Bpall€HUS KOJICHYAaTOI'0 Bajia
JABUTATCIIsI, — €ro HOMHWHAaJIbHasA 4yacToTa,

COOTBETCTBYIOIIAsA MaKCUMaJTbHOM MOIITHOC-
TH ABUTATCIISA

NN Ne?

IIpn ympaBineHuM KiamaHamMu € IIOMOINBIO TOJIBKO OZHOIO PAaCIpPEIEIUTENbHOIO Bajla MOYKHO
3¢ dEeKTUBHO HACTpauBaTh (a3bl ra30pacipeesieH s UM TOJIBKO Ul BITyCKHBIX, HJIU TOJIBKO JUIsI BbI-
NYCKHBIX KianmaHoB. Hactpoiika ¢a3 rasopacnpeneneHusi [TOJDKHA BBINOJHATBCA B YCIOBHAX
HCIIBITATENIBHOTO CTEH/1A, TIO3BOJISIONIErO MPOU3BOAUTE HArpy3Ky JBHUraTels MO BHEIIHEW CKOPOCTHOU
Xapak-TEPUCTUKE U KOHTPOJIUPOBATh BCE HEOOXOIUMBIE MTaPaAMETPHI.

PacnpeneaunrenbHblil Baj 11 (POPCHPOBAHHOIO ABUIaTEIsA

CymiecTByeT U Apyroi crnocod yBEIMUYCHMs HANOJHEHHs HMUIMHAPOB. OH 3aKII0YAeTCsl B 3aMEHE
IITaTHOTO PACHpPEEeTUTEILHOIO Bajla HECTAHAAPTHBIM C PAcIIMPEHHBIMU (ha3aMHu ra3opacrpeeseHHUs.
HecrangapTHblil pacnipeenuTeNnbHbI Bal UMeeT OONBIIYI0 BBICOTY MPOQUIIS KYJauKoB, YTO MO3BOJISET
YBEJIMUUTH XOJ KJIallaHOB M TEM CaMbIM U3MEHHUTH UX MTPOXOJIHOE CEUCHHUE.
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PacnpenenurensHblii  Banm  ABAAETCS  OJHUM W3 BaOXHEHIIMX  JJIEMEHTOB  CHCTEMBI
ra3opaclpeesieHus] JBUraTells M OKa3blBaeT pellarollee BIUsSHUE Ha ero padory. CyllecTBYIOT TpU
BOXHEUIIMX TMapaMeTpa KOHCTPYKLUUH paclpeleUTEIIbHOTO Bajla, KOTOpBIE YIPABISIOT (GopMoit
BHEUIHEN CKOPOCTHON XapaKTEpUCTHKU JBUTA-TEJS: MOABEM KJlallaHa, IPOAOKUTEIBLHOCTh OTKPBITOTO
COCTOSIHUS KJ1arnaHa U (a3bl ra3opacipeaesieHusl.

Iloovem knanana nipencTaBisieT cOO0M MaKCUMaJIbHOE pac-CTOSHUE, HA KOTOPOE KjlanaH OTXOJIUT
OT ceJyIa.

Ilpooonsicumensnocmos omKpvImMo20 cocCmoaAHuA Kilanana W3MEPSETCsl B rpajaycax IOBOpOTa
KOJIEHUaToro Baja. M3-3a TOro, 4ro ra3oBblii NOTOK MHUHUMAJIEH NP MaJIOM MOJbEME KJallaHa, Ipo-
JOJKUTENIBHOCTh OTKPBITOTO COCTOSIHUS OOBIYHO M3MEPSIOT MOCIIEe TOr0, KaK KJlalaH MOJHSICA OT ceajia
Ha Benimuuny 0,5 nmum 1,2 Mm.

Dazvl 2azopacnpedenenus — 3TO TPOJODKUTEIBHOCTh OT-KPBITOIO U 3aKPBITOTO COCTOSHHS
BITYCKHOT'O Y BBIITYCKHOTO KJIALIAHOB JIBUraTelIs, BRIPAXKEHHAs B yrilaxX OBOPOTa KOJIEHYATOro Bajia

Bce napameTpsl KOHCTPYKIIMH B3aMMOCBSI3aHbl. MI3MEHEHHE OJJHOTO U3 3THX MapaMeTPOB BHI3BIBAET
HEOO0XOIUMOCTh KOPPEKTHUPOBKHU Apyrux. CTaHJapTHBIN paclpeaeuTeNbHbIA Bajl MPEICTaBIsieT coOoit
KOMIIPOMUCCHYIO KOHCTPYKIHUIO, OOECIEeUMBAIOIIYIO JBUTATENI0 3KOHOMUYHOCTh, YHCTOTY BBIXJIONA,
YCTOHYMBOCTh pabOTBI HAa XOJOCTBIX 000OpOTaxX KOJEHYATOrO Bajla, BBICOKHE 3HAYCHUS KPYTSILETO
MOMEHTA Ha HIDKHEM KOHIIE BHEUIHEW CKOPOCTHOM XapaKTEPUCTHKH M HAaWOOJIBIIYIO MOIIHOCTh Ha ee
BEpPXHEM KOHIIE.

Ho TenpeHnms TakoBa: yBeJIMYCHHE IMOJbEMa KiamaHa W IMPOAOJDKUTEIBHOCTH €r0 OTKPHITOrO
COCTOSIHUSI TIPH ONTHUMH3anuU (pa3 rasopacnpereNieHus YBEIMYMBACT MOIIHOCTH aBurarens. lIpomon-
KHUTEIBHOCTh OTKPBITOTO COCTOSHUS KJIAllaHOB HauboJiee 4acTo UcC-ToJib3yeTcss KoHcTpykropamu J(BC
11t X (POPCUPOBAHHUS.

PacnipenenutensHbIl Baym JABHTaTelsl IOBBIIICHHOH MOIIHOCTH OOBIYHO TPEAHA3HAYCH IS
peann3anuy MaKCUMaIbHOW MOUIHOCTH TIPH CPEJHUX M BHICOKHMX YacTOTaX BPAICHUS KOJIEHYATOrO Baja.
[TosToMy pacmpenenuTeNbHBId  Bajl TAaKOTO JBUTATENss O0ECIeYMBAaeT 3HAYUTEIBHO OoJbIlee
nepeMeIIeHNe KIanaHoB U JIOJIbIIE JEPKUT UX OTKPHITBIMU. CIIEICTBHEM 3TOTO SIBIISICTCS YMEHBLICHUE
KPYTS-IIEro MOMEHTa ¥ yCTOMYMBOCTH PaOOTHI IBUTATENS HA HU3KUX Yac-TOTAaX BPALICHUS KOJECHYATOTO
BaJIa.

Korma mpomomKUTeNbHOCTh OTKPBITOIO COCTOSIHUSI KJIAIIAHOB CTAHOBHTCS CIHIIKOM OOJIBIIIOH,
JBUTATENh OKA3bIBAETCSl HE CITOCOOHBIM pabOTaTh MPU HU3KHUX YacTOTaX BPAILICHHS KOJEHUYATOTO Baja, a
XOJIOCTOHM XOJ1 HE yJaeTcs OTperyaupoBarh B AuanazoHe Hu-xe 2000 o6/mMuH. PacnpenenutenbHblil Bal
TOHOYHOTO aBTOMOOWJISI MOKET OKa3aTbCsi COBCEM HE MPHUTOAHBIM Ui OOBIYHOIO JIOPOXKHOTO
aBTOMOOMJIS.

Takoe cneunpuyeckoe BIMSIHHE NAPaMETPOB KOHCTPYKIUHM pacHpeieuTeIbHOro Baja Ha
MOIITHOCTHBIE MTOKA3aTeIH JABUTATENs MPUBEJIO K HEOOXOAUMOCTH CO3/IaHUSI CEPUH TIOHWHTOBBIX pacIipe-
JETUTEIbHBIX BAJOB U1 YJOBJIETBOPEHHUS pPa3lIMYHBIX KOHKPETHBIX 3alpPOCOB  3aKa3YMKOB.
PacnpenenutensHbIe Bajbl BBITYCKAIOTCS

«CTYNEHSMW» B €IMHHIAX MOIIMHOCTH C 3a/J[aHHBIMH JHMana30HaMd M3MEHEHWs 3HA4YeHUH
KOHCTPYKTHBHBIX MTapaMeTpPOB (BBICOTHI Ky-JIAUKOB, BPEMEHHU OTKPBITOTO COCTOSHUS KJIAllaHOB, BPEMEHU
WX Te-PEKPBITUS U T. I1.), YTO MO3BOJISIET MOI00paTh paclpeIeTUTENbHbIA Ball K IBUTATEII0 aBTOMOOHIIS,
KOTOPBII COOTBETCTBYET ONpPEIEICH-HOMY CTHIIIO BOKICHHUS.

Tak, Ban 1-if cTynmeHM MMeeT MO CPaBHEHMIO CO CTaHAAPTHBIM 4yTh 0OJiee BBICOKHME KYJIAuKH,
o0ecTeYnBaOIMe HEMHOTO OONBIIMN XOJA KIIAlaHOB, HEMHOTO OOJBIIYI0 TPOJOJDKHTEIBHOCTh WX
OTKPBITHSI, a TakKe U Oonpliee nepekpbiTie. OH TOKEH XOpOIIo JepikKaTh XoJocTbie 000poThl oT 1000
00/MUH U BBILIE.

Ban 2-if crynenu numeer Gojiee BBICOKHE 3HAUEHHS TEX )K€ MapaMeTpoB (¢ pabouyuM AMana3zoHOM OT
3000 no 7000 o6/MuH), HO oOecrieYMBaeT HEMHOI'O HEPOBHBIN X0J0cTOM X0A (mpumepHo 750 06/MuH).
Ban 3-ii ctynenn oOecrieunBaer emie OOJNBIIMN XOJ KJIAllaHOB, MPOAOJKUTEIBHOCTh UX OTKPBITOTO
cocTOsTHUS | nepekpbiTusi. OH paccuuTaH Ha paboTy B ckopocTHOM auana3one oT 5000 mo 8000 o6/muH.

UYeM BbIIIE HOMEP CTYNEHHU, TEM XYXKE XOJIOCTOW X0, HIYKE MOIIHOCTD JIBUTATENS B HIKHEH 4acTh
BHEIIIHEH CKOPOCTHOW XapaKTEPUCTHKH, Xy’KE ero TOIUIMBHAS IKOHOMUYHOCTh, HO 3aTO BBIIIE MOIITHOCTh
pH BBICOKMX 000pOTax KOJEHYATOro Baja. Bamwl Beime 3-i CTyNeHH MpeaHa3HAueHBl TONBKO JIIs
JBUraTeNeil TOHOUHBIX AaBTOMOOMJICH.
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[Ipn BBIOOpE TIOHMHTOBOTO paCHpPEIENIUTEILHOTO Bajla 4YacTO MPUXOJUTCS IPEO0JI0JIeBaTh
UCKYIICHHE MMOCTaBUTh Ha JIBUTATENIb BaJ KaK MOKHO OOJBIIEH CTyHNEHH, TeM 0Oo0jee YTO CTOMMOCTh
BaJIOB OOBIYHO HE 3aBUCHUT OT CTyNeHeW MOIIHOCTH. Takas cTpaTerus He Bcerga ceOsi ONMpaBlbIBacT.
[lepeGop B BBIOOpPE HOMEpa CTYNEHH pPACIpPENSIUTEIIFHOTO Bajlla MOXKET IMPHBECTH K TOMY, YTO B
OOBIUHBIX JIOPOKHBIX YCIOBUSX MOJU(PUIMPOBAHHBIA aBTOMOOWJIb OKa)XeTcs XYK€ MCXOJHOTO.
Heo0xonuMo Taxke MPUHMMATh BO BHUMaHHE T€ M3MEHEHUS, KOTOPbIE YXKE BHECEHBI B KOHCTPYKIIHIO
nsurarens. He-

KOTOpBbIE MPO(UIN KYJIa4KOB PACIpPEIeIMTEIFHOTO Bajla CIEHUAIbHO pa3paboTaHbl AJs JIBUTATENEH C
HA/ITyBOM, C YBEJIMUCHHOH CTENe-HbIO CKATUS MM paboTaromux ¢ 100aBKaMu OKCUIa a30Ta.

Ilocne yCTaHOBKM HOBOI'O TIOHMHI'OBOI'O pAacCHpEIeNIUTEIbHOTO Bajla CJIEAyeT 0053aTelIbHO
MIPOBEPATH 3a30Pbl MEXTy KIIallaHAMHU
Y THUILEM TOPUIHA. YBEIMUYEHHBIH XOJ KJIAIaHOB MOXKET MPHBECTH K CTOJKHOBEHHIO MX C IMOPIIHEM,
oco0eHHO ecny ObUTa HpolUIHQoBaHa rojJOBKa OJI0Ka HWIMHAPOB WIM ObUIM YCTaHOBJIEHBI OOJiee BBI-
COKHE TIOPIIHHM JUIS YBEIWYCHHsS cTernmeHu cxaTus. OOBIYHO pachpe-JAeiuTeNbHbIe Baibl 1-H u 2-i
CTyIIEHEeH TakuX MpoOJieM Ha CTaH-JapTHOM JIBUTaTelle HE BBI3BIBAIOT, HO YOSIUTHCS B 3TOM HYXKHO.

Bce mnopiiHeBble JBUTATENd BHYTPEHHEIO CropaHusi HMMEIOT, MO KpaiiHed Mepe, OJIUH
pacripenenuTeNnbHblid Basl. OUH pacrpenenu-TebHbIA BaJl BBITOJHSIET JBOWHYIO paboTy: OH OTKpPBHIBAET
KaK BIIYCKHBIE, TaK M BBITYCKHbIC KJIAlaHbl. A Ha JBUTATENSX C JBYMS pacHpeAeTUTEIbHBIMH BaJlaMU
KaXX/IbIi BaJl yIPaBISIET TOJIBKO CBOMMH KJIallaHaMH — JTUOO BITYCKHBIMH, JTUOO BBITYCKHBIMU.

OObIYHO JBUTATENb C OJHUM paclpeAeNUTENbHBIM BaJOM MMEET MO JIBa KJalaHa Ha MUJIUHAD, a
IBUTATENb C JIByMsI paclpeieiu-TeIbHBIMA BaJlaMd — 4YeThIpe KialaHa Ha MWIMHAP. BOJIBIIMHCTBO
CTapbIX aBTOMOOMIIbHBIX JBUTATEJICH UMEIOT [0 OJHOMY BIIyCKHOMY
¥ OJTHOMY BBIITYCKHOMY Ki1anaHy. OIHaKoO B COBPEMEHHBIX JBUTATEISAX HA KAXKIBIA IIMHAP IPUXOIUTCS
10 TPH, YEThIPE KJIaraHa, a B HEKOTOPBIX JBUTATEISIX U BCE ISITh, XOTS PAcIpeIeINTEIIbHBIA Ball TOJIBKO
onuH. Yaie Bcero ABUrareiab UMEET IO JBa BITYCKHBIX
Y BBIITYCKHBIX KJIalaHa Ha IMIMHIP, TaK YTO B YETHIPEXIIUIUHAPOBOM JBUTaTese paboTaioT 16
KJIAIIaHOB.

VYBenn4YeHne KOMUYECTBA KIIANIAHOB TOBBIMACT 3(P(EKTUBHOCTH paOOTHI JBUTATENS, MOCKOJIBKY
obecrieynBaeTcs Jydlllee HANOJHEHUE IMWIMHAPOB pabodeld CMEChI0 M yIaJeHHe OTPa0OTaBIIMX Ta30B.
Tem He MeHee, ympaBiieHHEM OOJBIIMM KOJIMYECTBOM KIIAMIAHOB JIydllle CIPaBJISIIOTCS JIBa
pacmpeeNuTeNbHbIX Bajia, IO3TOMY COBPEMEHHBIE JBUTATEIHN C OONBIIUM KOJIUYECTBOM KJIAllaHOB UME-
0T, KaK TMPaBUIIO, JIBa PacIpeIeIUTEIbHbIX BaJla.

IIpyKuHBI KJIANAHOB U KJIANAHbI

Hukakas moaudukanus 3JIeMEHTOB Ta30paclpe/IeUTeIbHON CUCTEMBbI JBUTaTelsl HE UMEET CTOJb
BO)KHOTO 3HAUYCHHMS, KaK MOAH(DU-KalUs KIanaHHbIX npyxuH. [Ipu paboTe nBurarens pacnpeaeiuTelb-Hbie
BaJIbl (WJTM OJIMH BaJl) BPAILAIOTCS C OYCHBb OOJIBIION YIIIOBOM CKOPOCTBIO, 3aCTaBIIsAs KJIAalaHbl OYeHb OBICTPO
OTKPBIBATHCS
Y 3aKpbIBaThCs. EJMHCTBEHHOE, YTO 3aCTaBIsIeT KJIAaNaHbl TOYHO CIIE-J0BaTh 332 MPOQHIEM KylIadyKOB, 3TO —
KJIallaHHbIE NPYKUHBI (puc. 4.3).

Korna B mporecce perynupoBanusi a3 razopacnpesienesus oo npu
yC-TaHOBKE TIOHWHTOBOTO BaJia TPOIOJIKH-TEIBHOCTh OTKPBITOTO COCTOSIHUS
KJIa-TIAHOB YBEJIMYUBAETCSA, TO BPEMs, HE00-XOAMMOE [Js NepeMelleHUs
KJIallaHa U3 3aKPHITOTO TOJIOXKEHHS (OT ceyia) 10
MOJTHOTO MOABEMA M BO3BpALeHUs 00-paTHO, yMeHbIIaeTcs. CuTyamus ycy-
ryOJIsSieTCSI IPH YBETMYEHUU CKOPOCTH BpAIIEHHsI KOJIEHYATOTO (2 3HAYMT,
U paclipe/leIuTeNIbHOr0) Bajia. BeaencTBie 3Toro BO3MOKHO BOSHUKHOBEHHE OTPBIBA CTEP)KHS KIlallaHa
OT KyJlauKa HJIM OT KOPOMBICIa B TOT MOMEHT, KOTJa IOpIIEHb JBHWXETCS BBEpX. B pesynbraTe
MIPOU30MIET CTOJIKHOBEHHE KJIaraHa ¢ mopirHeM. Kpome Toro, nmpu IBHKEHHH ¢ OOJIBIIMMHU CKOPOCTSIMHU
KJIaITaHbl HAYMHAIOT BHOPUPOBATH M HE YCIIEBAIOT OTCICKUBATH MPOQUITH KyJIaYKOB.

Tonbko Tpu ¢akTopa MOTryT CHOCOOCTBOBATH IMPEIOTBPAILCHUIO CTOJKHOBEHHUS KjarnaHa C
nopirHeM (OpCUPOBAHHOTO aBUTATe-IIsA. [1epBEIi — MprMeHeHe 0COOBIX TFOHUHTOBBIX MOPIIHEH, HMEI0-
[IUX CIIEIUAITBHBIC BEITOUYKH B MX JIHUIIAX; BTOPOH — YBEIWYCHNE YCHIIHS KIIATIAHHBIX TIPY)KHAH; TPETHH —
YMEHBIIEHHE MAacChl JIBUXKY-IIUXCS YacTel KIAmaHHOTO MEXaHU3Ma, CIOCOOCTBYIOILIEE YMEHBIICHUIO
MHEPLUUOHHBIX cui. [ToaToMy MompuKauio KianaHHOro
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MEXaHH3Ma HeoOXOJMMO HAYMHATh C YCTAHOBKH 0OJiee JKECTKHX KJIANaHHBIX MPYKUH. s CHYOKEHUS
JABWKYIIMXCS MacC B TIOHWHTOBOM KJIAITAHHOM MEXaHH3ME MPUMEHSIOT CTEP)KHU KJIAllaHOB, ONOP-HBIC
Iai0BI ¥ TApEJIKU MPY>KUH, U3TOTOBJICHHBIE U3 TUTAHA.

OnHako, mpuMeHsist 0ojiee JKECTKHE TIOHUHTOBBIC PYXHHBI KJIallaHOB, HEOOXOIMMO UMETh B BUILY,
4TO IPH 3TOM 3HAYUTCIIBHO YBCIIMYUBAIOTCA MCXAHUYCCKUC HAI'PY3KHW HAa MCXAaHU3M IPHUBOJAa KJIAIIaHOB.
DTO 3aMETHO CHIDKAET HAJCKHOCTh M JIOJITOBEYHOCTh KY-JIAYKOB PACHPEICIUTEIFHOTO Baja, KIaaHHbIX
NIPY’KUH, CTEp)KHEH KJAallaHOB M HANPAaBILAIOIIMX BTYJOK. Kpome TOro, mnpu O4eHb Cylle-CTBEHHOM
YBEIMYCHUU YCHJIMH, CO37aBacMbIX TIOHWHIOBBIMH MPYXXHHAMH, WHOIJIA CTAHOBHUTCS MEXaHHYECKU
HCBO3MOXHBIM NPUBOAWUTL B JABHUKCHHUC KJIAIIAHBI AAXXC IMPH OTHOCHUTCIBHO HU3KOM 4acTOTE BpaliCHHUA
KOJICHYaTOro Baja asurarelisi. CaMu pyKHUHBI HEe T0OABJISIOT MOIIHOCTU JIBUI'ATEII0, HO 0€3 UX YeTKON
Y HaJIS)KHOU pabOThI HENb3sl OyIeT JOOUThCS OT ABHTrATENs JKenaeMoro Y QexTa.

ABOT OT KOJIHMYECTBA KJAIIaHOB MOIIHOCTH 3aBHCHT. Yem Oomblire KJIaIlaHOB, TEM BbIIIC MOIIIHOCTH
ABUTATECIIA. COBpeMCHHBIe MOIIHBIC ABUI'aTCJIM UMCIOT 1O YETBIPC KilallaHa Ha MUJIHHAP. HOLICMy K€ HCJIIb34
OTPAaHWYHUTHCS JByMsS KJIallaHAMU Ha IWIMHID, CAeliaB MX Oosbimero pasmepa? Jlexo B ToMm, 9To dYepes
MEHBIIIME OTBEPCTHUS Ta3 TeUeT OBICTpee, MOATOMY JIBUTATENh paboTaeT Oosee IIaBHO Ha MaJIBIX CKOPOCTSIX
BpallCHUA KOJICHYATOr'0 BaJia. MHorue CBCPXCKOPOCTHBIC ABUTATCIM TOHOYHBIX aBTOMOOMIIEH UMEIOT TOJILKO
Mo J1Ba OOJBIIMX KJalaHa Ha IWJIUHAP, MOCKOIbKy padota /IBC Ha Manbix 060poTax KOJEHYaTOro Baja He
HUMCCT JId HUX pCHIaronero 3Ha4CHu.

Ecnu aBroMOOMIb MMeEET 3HAYMTEIBHBIA TPOOEr, TO KiIamaHbl JBUTaTele paboTaroT y)Ke He Tak
XOpOoII0, KaK UM ITOJIOKCHO. Ha u3nomensoMm ABUTATCIIC KJIAIlaHbI IJIOXO MPUWJICTAKT K CECATy, IIOTOMY YTO
OHHM OOJITAIOTCS B HM3HOIIEHHBIX HanpapJIOOUX BTYJIKaAX. H3-3a m3HOCA z[eTaneﬁ KJIAaIITaHHOI'O MECXaHHu3Ma
TCPACTCA MOIIHOCTb M MOXCET HaXKE HpOI/I3OI\/‘ITI/I MOBPCIKACHUEC IBUIATCIIA, ITOOTOMY mrobas MOI[I/I(i)I/IKaL[I/IH
KJIAIIaHHOTO MEXaHU3Ma [JOJI’KHa COIIPOBOKAATHCA HpHTHpKOﬁ KJIallaHOB H THIaTCJ'IBHOfI HpOBCpKOfI
HaIPaBJISIONIMX BTYJIOK U IPYXKUH.
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Tema 4 [lepeobopyaoBaHre TBUTaTEIs

2. [loaroToBKa MATYHOB VIt MOAU(UIHMPOBAHHOTO IBUTATEJIS

O3HaxkoMIIeHHE C IPaBWIIaMU II0A0Opa MIaTYHOB, METOJMKAMU pacueTa

HIaTyHbl ¥ KOJIeHYATBIE BaJIbI

OnHUM M3 BaXHBIX (PAKTOPOB, KOTOpPble HEOOXOAMMO YUUTHIBATh MPH HNOATOTOBKE IATYHOB IS
MOJU(UIIMPOBAHHOTO JIBUTATEISA, SBJSIETCS MOJHOE OTCYTCTBUE MX AedopmupoBanHOocTH. [lake cierka
nepopMUpOBaHHBIC HMIATYHBI YAEPKUBAIOT MOPIIHMA B OTBEPCTUSAX IMJIMHAPOB IO YTJIOM, YBEIHUUBAsS
TPEHME, YTO CHMKAET MOILHOCTb JABUIaTeNsl U yBEIUYMBAET €ro u3Hoc. [[oaToMy mpoBepka COOCHOCTH
NOpIIHEH W UWIMHIPOB SBISETCA O00s3aTeNbHOM M IEpBOOYEpENHOW omepanued npu cOopke
(GOpCUPOBAHHOTO IBUTATEIIS.

Kpome Toro, nemnecoobpazHo MpoBEpUTH pa3Mepbl OOJBIIOTO OTBEPCTHUS TOJOBKM InaTyHa. Ecmum
IIaTyH HOJBEPrajcs MOBBIIIEHHBIM HAarpy3KaM OT JAETOHALMHU, TO OTBEPCTHE B €T0 TOJIOBKE MOXKET OBITh
Ne(pOpMUPOBAHO WJIM YBEIUWYEHO. BceieacTBue 3Toro MokeT MpOU30NTH MPOBOPAUMBAHUE BKJIAbIIIEH
LIaTYHHBIX TOJIIAITHUKOB U TIOJIOMKA JIBUTaTEIs.

Ecnu nBurarens Oyzaer paboTaTh MpH BBICOKMX CKOPOCTSX BpallleHMsI KoJeHuaToro Bayia (Oosee
6500 06/MuH), TO JTydIlie MOAOOPATh OTBEPCTUE CO CTOPOHBI OOJBIIOTO KOHIIA MIATyHAa TaK, 4TO-OBI ero
pa3Mepsl YKJIaJIbIBAINCh B HYXKHUM MTpeJies1 MO 10IyCKa, OTOBOPEHHOr0 (pupMoii-lipou3BoguTeaeM. 1o
MaKCUMaJIbHO YBEIMYUT 0oOXaTue MOALIMITHUKA, YTO YMEHBIIUT PUCK BbIX0jAa ero u3 crpos. Cruemyer
IIOMHHTb, YTO MOJALIMIHUK B OTBEPCTUU YAEPKUBAECTCS CUJION TPEHUS, a HE SI3bIYKAMU Ha BKJIAJbIIIAX.
CrnenoBaTenbHO, TPEOyETCs TOUHBIN BEIOOP TTOCAIKH.

Ecny noBpIICHHBIE MOLIHOCTHBIE ITOKA3aTENM JBUIATENs JTOCTHIAIOTCS 33 CUET YBEIUYEHHS €ro
CTENEHHU CXKaTus, TO BAYKHO HUC-TIOJb30BaTh LIATYHBI, U3TOTOBJIEHHBIE U3 JIyUIIMX KOHCTPYKIMOHHBIX
MaTepuajgoB U 00paboTaHHBIE Ha JydlleM oOopynoBaHuu. Huskoe okTaHoBOe 4Mciao OEH3MHA 4acTo
BBI3bIBACT JIETOHALMIO, & OYEHb BBICOKHE IUHAMMYECKHE HArpy3KH, BBI3BAHHBIC JI€TOHALUEH, MOTYT
pa3pyLIUTh BKJIAbIIINA KOPEHHBIX U MIATyHHBIX MOAILIUITHUKOB.

OdeHb Ba)XHBIMM JETaIsIMH, OTBEYAIOLIMMH 32 HAJEKHOCTH IIATYHHBIX IOJIIWIIHUKOB, SBIISIOTCA
001THI KperuieHus mwaTyHoB. [lo Harpy3koi OONTHl yATUHAIOTCS, B pE3yJIbTaTe Yero ociaaldasioTcs CUilbl
o0)KaTusl BKJIAJbIIIEH, M BO3pacTaeT PUCK UX HpoBopauuBaHus. IlosToMy xenaTenbHO mpuoOperaTh
camble JIy4Illie, CaMble 10-pOrre MIaTyHHbIE OONTHI.

OtBepctiie B OOJBIIOM KOHIE IIAaTyHa B pe3y/lbTaTe O3KCIUTyaTallMd [BUraTeNs OTKIOHAETCS OT
uaeanbHO okpyxHOCTU. IIpyn n3menenun pasmepa 6osee yem Ha jomyctumbie 0,025 MM 0OBIUHO Kpyriias
dopMa BOCCTAHABIMBACTCA C IMOMOIIbIO MOBTOPHOro IuMpoBanus (mepeuutndosku). OgHAKO clemayer
YUUTBIBaTh, 4YTO MNepenuinoBKa (pa3BepTKa) IIATYHHOW KPBIIIKM BBI3BIBACT MOSBIECHHE HEXKEIATENbHBIX
MCXaHUYCCKUX HaHpH)KCHI/Iﬁ B MIATYHHBIX oonTax U B yriaax miomaaoK maTyHHbIX 00aTOB. DTH Halps>KECHUA
MOTYT TIPHBECTH K JAe(eKTaM MIaTyHa, MO3TOMY B (OpPCHpPOBAHHOM [IBUTraTeje HHUKOT/A HE CIIEAyeT
UCIIOIb30BaTh ONepanuio nepenuinoBKY I COXpaHeHMs maTyHa. besonacHee npuobGpectu HOBbINH. HyxHO
n30erathb MNPUMCHCHUS YIKE UCIIOJIb30BAHHBIX U BOCCTAHOBJICHHLIX IIATYHOB.

JlpyruM Ba)KHBIM ITOKa3aTeJIeM IIaTyHa SBJseTCs ero odmas Macca. boabIIMHCTBO MIaTyHOB UMEIOT
Oosplve OaJaHCHPOBOYHBIE MOJYIIKM HAa O0OMX KOHIAX. YMEHbINAs MX, MOKHO YMEHBUIMTH OOIIYIO
Maccy maTtyHa npuMepHo Ha 10 %. OTo He yBeIMYUT MOIHOCTH JBHUraTelss MpPU MOCTOSHHOM 4acToTe
BpallleHUs Bajla, HO 3aTO YJIYYIIUT PEaKIMI0O Ha OTKpPbIBAHHWE JPOCCEIBHOW 3acOHKHM KapOroparopa.
VYBenuuuTCs pa3sroHHas MOIIHOCTh JABUTATENsl, yIIydlIatoias pa3roH aBTOMOOKIISL.

Cpenu aBTOMOOWJIBHBIX CIIOPTCMEHOB — OCOOBIX IpHBEp)KELEeB MOAUGUKAIMHM JBUTATENEH —
00JIBIION MOMYJISPHOCTHIO TMOJIB3YIOTCSI KOBaHble IIaTyHbl. [Ipoliecc HM3roTOBIIEHHS TAaKUX IIATYHOB
3aKJII0YAeTCs B caeayroleM. Mertamuueckas 3aroToBKa, pa3orperas 10 KpaCHOTO KaJleHUs!, TIOMELaeTcs
B KOBOUHBIM mpecc, rae el mpu-naercss mnpumepHas Qgopma Oyaymied netanud. 3aTeM MOJIy4eHHBIH
noiypabpukar oOpabaTbiBaeTCss HA METAIUIOPEXKYIIEM CTaHKe JUIs MOJTy4yeHHs] HeOOXOAMMBIX Pa3MEpOB U
KauecTBa moBepxHocTei. [lonb3a OT KOBKM COCTOMT B TOM, YTO MOJIEKYJIbI MeTajula MoJydaroT Oojee
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IUIOTHYIO YIAKOBKY M 00pa3yloT HYKHYIO KOH(QUrypanuio 0e3 HapyLIeHHs LeJOCTHOCTH MOHOJIMTA.
KoBaHnast KOHCTPYKIIMS MOTY-4aeTcsl MPOYHEE U MEHBIIIE CKIIOHHA K 00pa30BaHUIO TPEIIUH.

B IPOAAXKE HMEIOTCS pa3sHOOOpa3Hble TIOHWHIOBBIE IIATYHBI, MOJIY4YE€HHBIE METOJOM KOBKH.
M3roroBuTeny NnpeasararoT TFOHMHIO-BbIE€ IIATYHBI MOBBIIIEHHONW ITPOYHOCTH KAaK JJIl TOHOYHBIX, TaK U
g nopokHbIX BapuaHtoB JIBC. K maTyHaM npuiaraercs Kpenex BbICOKOM IPOYHOCTH, OHH XOPOILLIO
0TOaIaHCUPOBaHBbl, MIPUYEM 10 CPAaBHEHHUIO CO CTaHJAPTHBIMU OHHM HE TOJBKO IpPOYHEE, HO U JIerue,
CJIEOBATEIILHO, UMEIOT MEHBIINI MOMEHT HHEPLIMH BO BPALLIATEIIBHOM JIBHKECHUU.

Hexotopble (pupMBbl BBITYCKAIOT KOBAHbIE KOJEHYAThIE Bajbl Ul COBPEMEHHBIX (DOPCUPOBAHHBIX
nsurateneil. Hanpumep, ¢pupma Honda BeimyckaeT cTaHgapTHbIE KOBaHbIE KOJEHUYATHIE BaJbl Ul CBOUX
nsurareneii. KoBanble KOJIEHYATHIE BAJIbI IPOYHEE CTAHAAPT-HBIX JIUTHIX BaJOB, & B TOHOYHOM BapHAHTE
eme u Jerye. Takue Bayibl ObicTpee HAOMPAIOT CKOPOCTH BpAIEHUS] BCIEACTBUE MEHbIICH
WHEPLHUOHHOCTU U MI03TOMY MEHBILE HATPY’KAIOT IIATyHBI.
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Tema 5 ABTOMOOUIIBHBIE 3JIEKTPOHHBIE CUCTEMBI
1.CucreMbl 3JIEKTPOHHOTO yIpaBJjieHUs1 GOpPCHUPOBAHHBIMY JIBUTATEISIMHU

O3HaKOMIICHHE C HaIlpaBJICHUAMHA TIOHHUHT'A 3JICKTPOHHBIX CUCTCM ABUTaTCIIA

[Tpu HeKOTOPHIX MOIU(UKAIUAX JBUTaTeNed, 0COOEHHO ¢ MPUMEHEHHEM HaJlIyBa,
BO3HHUKAET HEOOXOAMMOCTb YIIPABJIATH BIPHICKOM TOILIMBA U YIJIOM OTICPEKEHUS 3a)KUTaHUS HE TaK, Kak
3TO MPEIyCMOTPEHO 3aBOJOM-U3TOTOBUTENEM. B MomuUIMpoBaHHOM ABUTATENE ITUITHHIPHI
3aMOJIHSIOTCS. BO3AYXOM MO-ApyroMy. Eciu panbiie Bo3ayX BCAChIBAJICS B [IUIMHIPHI, a TaBJICHUE
BCaChIBaHMs OBLIO HIDKE aTMOC(HEpHOro, TO MPH HATMYUH TypOOHA TyBa BO3IyX HATHETACTCS B
JIBUTATENb TOJT N30BITOYHBIM JaBiicHHEeM. Uem OoJIbIle BO3yXa MOCTYIIAET B IBUTATENb, TEM OOJIbIIIE
TpeOyeTCs TOIUIMBA U TEM OOJIBIIE TOJDKEH OBITh YTOJ OMEPEIKEHUS 3aKUTaHUS.

MHuorue ¢upMbl, CeHATU3UPYIOLINECS Ha BBITYCKE TIOHWHTOBOTO 00OpYIOBaHUS, UMEIOT B CBOEM
apceHasie pa3juvHbIe JOMOIHHU-TEIbHbIE KOHTPOJUIEPHI, OJKII0YaeMble K BITlyCKHOMY KOJUIEKTOPY, KOTOpPbIE
naopmupyrotT b3Y o maBnenun HaggyBa. HekoTopble CHCTEMBI TpeaycMaTpUBAIOT PYYHOE YIIPABJICHUE
oTepeKeHeM 3aKuraHusi. MOXKHO CaMOCTOSITEIbHO OTPEryJUpOBaTh YroJ OMNEPEKEHUs 3a-KUTaHUS B
3aBUCUMOCTH OT COPTa HUCIOJIb3yeMOT0 TOIIINBA.

Ecnn nBurarens oTperynmpoBaH Ha TOIJIMBO C OKTAHOBBIM YKC-JIOM, PaBHBIM 95, a B HAJIMYUU €CTh
TOJBKO TOIUIMBO C OKTAHOBBIM

YHCIIOM, paBHBIM 92, TO HEOOXOAMMO OTPEryJIHPOBaTH ONEPEKECHUE 3KHUTAHMS, MHAYE C JABHTATEIIEM
MOJKET CITYYHUTHCSI HETIPUSTHOCTb.

CoBpeMeHHBIE TPOTPAMMHUPYEMBIE DIIEKTPOHHBIC CHUCTEMBI YIPABICHHS JBHTaTeleM IOYTH
ujeadbHbl A7 MOJU(PHUIMPOBAHHBIX JBUraTesel, NpeJHa3sHauYCHHbIX Ul CIIOPTUBHBIX TOHOK. CTaHaapT-
Held BOY 3amMeHseTcss BHEIITHIM KOMITBIOTEPOM, MO3BOJISIONIMM Ha-CTPOUTH KapThl BIPHICKA TOIUIMBA U
OTIEPEKEHHST 3a)KUTaHUS, KOTOPbIE MOKHO CMOTPETh Ha HOYTOyKEe C NpOrpaMMHBIM OOECHCUCHHEM,
coBMecTHMBIM ¢ Windows. Crucrema 1mo3BoJisieT TakKe HaCTPOUTh €€ JUIst pabOThI ABUTATENS C HATyBOM
U C OKCHJIOM a30Ta.

Bo BpeMsi TOHOK peryaupoBKa aBTOMOOMIJIBHOTO JBHTATENsl Ha IyHKTE PEMOHTA CTaHET MpPOIIE H
ObICTpee, MOCKOJIBbKY MOXKHO CMOJEIUPOBATh PEXKHUMBI JBM)KEHUS aBTOMOOWIIA. DTO IMO3BOJUT Olepa-
TUBHO BHECTH HEKOTOPHIE IONPAaBKH B CHUCTEMY M CHOBAa CMOJICIMPOBaTh TOHKY. OueHb ynOOHO U
3¢ (heKTUBHO.

B Tom cnywae, ecnu HEOOXOAMMO JOTIOJHHUTENBHOE YIPABICHWE, TIOHHHIOBBIA PBIHOK MOXET
IPEUIOKUTh JOMOJHUTEIbHBIM MUKPOIPOLIECCOP, KOTOPBIN crtocobeH paboTaTh COBMECTHO CO IITATHBIM
BOYVY. 3aBoackoit BOY u ero nporpamma coxpaHstoTCs JUIsl YIPaBIEHHUS BBIXJIONOM B PEKUME 00paTHOM
CBSI3U, TOTJa KaK JOMOJHUTEIbHBIN MUKPOIIPOLECCOp, MOACOETUHEHHbIM K mratHoMy bOVY, Geper Ha
ceOst GYHKIMU YIIpaBIICHHS MTOIa4eli TOIUIMBA, ONEPEKEHUEM 3KUTAHUS M HAJTyBOM.

JIOCTOMHCTBOM TakuX JIOTIOJIHUTENBHBIX MHKpPOIPOLIECCOPOB  SBISICTCS BO3MOXKHOCTBH X
IPOrpaMMUPOBAHUS MOJIB30BATENEM JUI YHpaBieHUs (yHKIMSAMM, B KOTOPBIX OH 3auHTepecoBaH. [Ipu
3TOM  JIOTIOJIHUTENIBHBIH  MMKPOINPOLIECCOP MOYKHO MOJKIIOYUTh K OOBIYHOMY IE€PCOHAIBHOMY
KOMIIBIOTEPY, Ha KOTOPOM MOXKHO IIOCMOTPETh KapTy BIPBICKA W OINEPEKEHHsS 3aKUTAHUS U
CKOPPEKTHUPOBATh UX 110 MEpe HAJT0OHOCTH.

HexoTopble MUKpOIIPOLIECCOPI COXPAHSIOT pe3epBHbIE KOIMHU KapT, IOITOMY K HUM BCET/la MOKHO
BEPHYTHCA B CIIydae OMIMOKU MU MPH JIOTIOJIHUTEIbHBIX MOIUUKAIMIX ABUrarens. Hexoropeie

MHUKPOIIPOIIECCOPBI MOTYT COXPAHATH JI0 YETHIPEX CO3JaHHBIX MOJB30BaTElIeM KapT, U JIIOOYI0 U3 HHUX
MOYXHO BKJTFOUUTH MPSMO C MPpU-00pHOU maHenn. MoXHO, HapuMep, COXPAaHUTh KapThl THIA «OOBIYHAS
noe3nka Ha 0enzune AM-92» unn «rouku Ha 0ensune AM-98y.

[Tonnmatbe 6OPTOBOM KOMMBIOTEP — 3HAYUT IMOHMMATh, KaK BbDKATh M3 JIBUTATENS BCE, HA YTO OH
CIIOCOOEH.
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Tema 5 ABTOMOOHIIbHBIE 3JIEKTPOHHBIE CUCTEMBI

2. Pa3Me1ueHue JAOMOJHUTECJIbHBIX THOHUHI'OBBIX HpHﬁOpOB B CaJIOHe aBTOMOOMJIS

I/I3yquI/Ie OCHOBHBIX ITPUHIUIIOB PasMEIICHUA JOIMOJIHUTCIbHBIX HpI/I60p0B B CajJl0HE aBTOMOOMIIS

Wrak, curHambel ¢ JATYUKOB MOCTYIMAIOT HA WHIUKATOPHI, BHITIOJHEHHBIC B BHJIE AJICKTPUUYCCKUX
JamMmnoyeK, JM0o Ha IHU(PPOBbIE WIM CTPENOYHbIE MPUOOPHI, MOKA3BIBAIOIINE BEIMYUHY COOTBETCT-
BYIOLIETO pErucTpupyemMoro mapamerpa. B pesynbrate Moauduka-uuy ABUTaTeNsl U CUJIOBOU Meperadyu
MOSIBJISIETCS  OOJBINIOE KOJIMYE-CTBO JIOTIOJHUTEILHBIX TIOHUHTOBBIX TpuOopoB. [loaTOMy BO3HHKaeT
npo6ieMa ux 1eaecooOpa3Horo pa3MeleHus: U KperieHusl.

Korna aBromo6uiu Obuti KpymnHee, X MpUOOPHBIC IMAHEIN TOXE ObLTN OOJIBIIUMH, U HAa HUX OBLIO
JOCTaTOYHO MeCTa JUIsi JOMOJIHUTEIbHBIX MpuOOpoB. Ha maHemsx COBPEeMEHHBIX KOMITAKTHBIX
ABTOMOOWIICH TaKOTO MeCTa MOYTH HE OCTAJIOCh, U JOMOJHUTEIbHBIC IPUOOPHI TaM pa3MellaTh HEeKy/a.
[TosTomy nisi pasMmelieHus JOTMOJTHHUTEIbHBIX HPUOOPOB HEOOXOJUMO TMPOSIBUTH OINpPEACICHHYIO
CMEKAJIKy U Jake U30IIPEHHYI0 U300peTaTeIbHOCTb.

K CYaCThIO, KOHCTPYKIMSI TIOYTH BCEX JIOMOJHUTENIbHBIX TMPU-OOPOB paccuMTaHa Ha UX
pasMeleHrne BHE MNPUOOpHON maHenu aBToMOOwWIsS. IIpuOGopbl OOBIYHO MPEACTABIAIOT COOOK
WHIVUBUAYATbHBIE y3JIbl, Pa3MEIICHHBIC B OTIEIBHBIX KOPITyCaX, U3TOTOBJICHHBIX JINOO M3 IIACTMACCHI,
00 M3 YEPHOTO WIIM XPOMHUPOBAHHOTO MeTayuia. [I[puOopsl MOTYT OBITH YCTaHOBJICHBI HHIMBHYaJTbHO
WA

B rpynme. [IpubGopsl MOXXHO MPOCTO 3aKPENUTh Ha MOBEPXHOCTH JHUIEBON MaHenu. EIuHCTBEHHBIN
HEJ0CTAaTOK COCTOMT B TOM, YTO MPO-BOJIA IS TPUCOSAMHCHUS SJICKTPOTUTAHMS, TATIYMKOB U MAaCChI pac-
TMIOJIOXKEHBI Ha 3a/IHEH CTOPOHE y3J1a B MECTe KOHTAKTa C aHEeIbIO.

Bce nzroroButeny mpuOOPOB MpeaiaraoT JOMOTHATEILHBIC TIOHHHTOBBIC TIAHEITH JJIT UX MOHTaXKa
Ha JIOTKE I MENOoYei» WM B THE3/e MOJ MeNeNbHUIy. JTH CBOOOJHBIE MPOCTPAHCTBA OOBIYHO
pacmoyioKeHbl B IIEHTPE JIMIEBOM TAHENIM, W IO03TOMY 37eCh MOXKHO YCTAaHOBUTH HECKOJIBKO
JIOTIOJTHUTEIBHBIX MPUOOPOB. bosb-111e Bcero BBIMTYCKAIOT MaHENHU ¢ MPUOOpaMH Il MOHTa)xa B THE3ZE
nenenpHUllbl. Pasmenienre nmpuOOpoB B NENENbHUIIE YAOOHO €IIe TeM, YTO K HEW yXe TOJBEIACHO
HaMpsDKeHUE OT aKKYyMYJISITOpa JUIsl MUTAHUSI IPUKYPUBATES.

HekoTtopsie u3rotoButenu MNpuOOpOB MpEANaraloT TIOHUHTOBbIE MEPEXOJHUKH IS MOHTAaXa,
MIPEJICTaBJISAIONINEe COOOM TIacTMAcCOBBIE KOpIyca, MPUCHOCOONEHHBIE ISl KPEIUIeHHS B CaMbIX
Pa3IMYHBIX CBOOOIHBIX MECTaX JIMIIEBOM IMAHETU: CIpaBa U CJIeBa OT Hee, B eHTpe | T. . OOBIYHO TaKue
MIEPEXOTHUKH UMEIOT MEJTKO-

IpaHyJIMPOBAHHYIO TIOBEPXHOCTh, KOTOpas XOPOIIO COYETAeTCSl C BHEIIHUM BHUAOM OOJBIIMHCTBA
JINLIEBBIX MaHEJEH.

Opna W3 TOMYNSPHBIX PA3HOBUAHOCTEH MEPEXOJHUKOB CKOHCTPYHPOBAHA Jsl KpPEIJIEHUS K
nepenHel CTOWKe Ky30Ba CO CTOpPOHBI BoauTens. Ha croiike MokeT OBITH 3aKpeIuieHO 10 Tpex
HeOoIbINX NpruOOopoB. Takoil MpUOOPHBIN y3€ll JIETKO KPEMUTCsl Ha CTONKE
U BBITVIAJIUT TakK, Kak OyOTO €ro yCTaHOBWJIM Ha 3aBoje. [Ipuaercs TONBKO MPOCBEPIUTH HECKOIBKO
OTBEPCTHH JIJIS TOTO, YTOOBI MPO-JIOKUTH U BBITAIIMTH HAPYXKY HEOOXOIUMYIO 3JICKTPOIIPOBOIKY .

Crnenyer oOparaTh

BHHUMaHUE Ha BCE MPUMEYAHUS, MIPEIyNPExKACHUS U PEKOMEHIalluK U3roToBuTensa. Hanpumep, He
HYKHO ITBI-

TaTbCA AJI MOJBOJA DJIEKTPONUTAHUS HCIIONb30BaTh IIPOBOJA MEHBILIEIO CEUYEHUs, YEM PEKOMEHI0BAHO
U3roToBUTENEeM. B myurniem ci-uae yepe3 HECKOJIBKO MUHYT U3 MPUOOPOB MOUIET JIbIM.
KoHTpoJibHbIC BONIPOCHI H 3a1aHUSA

1. B uem 3akito4yaercs poib JJIEKTPOHUKH B COBPEMEHHOM aBTO-MOOUIe?
2.Yto Takoe OJIOK MeKTpOHHOTO yrpasieHus (B2Y)?
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3.Kakue wH(pOpMAIMOHHBIE NAaTYUKA ¥ HWCIOJHHUTEIBHBIC MEXaHU3-Mbl TPUMEHSIOTCS Ha
COBPEMEHHBIX aBTOMOOMJISIX, OCHAIIEHHBIX OOPTO-BHIMU KOMITBIOTEpAMU?

4. Yro Takoe UUII u kakoBo ero HazHayeHue?

5. lnst wero npepHa3HaYeHA CHCTEMA CaMOJMarHOCTUKY JIBUTATEs?

6. Kakue nHpopmMalimoHHbIe JATYUKU ¥ TPHOOPHI MHPOPMAITMOHHO-TO KOHTPOJISI IPUMEHSIOTCS Ha
COBPEMEHHBIX aBTOMOOMIISIX?

7.YT0 Takoe 60pTOBOH KOMITBIOTEP aBTOMOOHIISA?
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Tema 6 OOHOBIIEHNE TPAHCMHUCCUH

1.TroHUHT KOPOOKHU mepeaay
O3HaKOMIICHHE C HampaBJICHUAMHN TIOHUHI'a MCXaHUYCCKHUX K0p060K nepeaay.

Tpancmuccusi 1100010, OCOOEHHO CIIOPTUBHOTO AaBTOMOOWMIIST — BaXHEHIIMHA MeEXaHU3M
peain3aluy JUHAMMYECKUX XapaKTEpPUCTUK JBUTaTess. YBEIWYMBINAACA MOIIHOCTb MOTOpa TSKKUM
OpeMeHeM JIOKUTCS Ha TPAHCMHUCCHIO, KOTOPast TOTIOJTHUTEILHON HArpy3KU MOKET U HE BBLAEPKATh.

A Kak BBIACHUTH, Ha YTO CIIOCOOHA TPAaHCMHCCHUS Bamiero aBToMoomisa? st 3Toro cieayer 3HaTh
€e OCHOBHOM mapaMeTp — MPOXOJAHON MOMEHT. [0 Tex mop, MoKa OH MO BEeJWYHHE OOJIbIIe WU PaBEH
KpYyTSIIEMYy MOMEHTY JABHUrarens, — Bce B nopsyike. HezHaunTenpbHOe MPEBBIIEHUE JIMILIb COKpAIIAeT
pecypc kopobku. Ho ecnu oHO gocTuraer moiyTtopa pas, HIecTepHH OyAyT paboTaTh mpakTHuecku 0e3
3amaca MPOYHOCTH U O Pecypce MOKHO BooOImIe 3a0biTh. Ecnmu ke KpyTSAMHMA MOMEHT JIBHUTATEIS
MIPEBBIIIAECT MPOXOAHON MOMEHT TPAHCMHUCCUU 0oJiee YeM B MOJITOPA pa3a — KOPOOKY Hall0 MEHSTh WM
nepeienblBaTh. B IPOTUBHOM CiIy4yae €CTh PUCK IPOCTO I1OPBATh» TPAHCMHUCCHIO.

TroHUHT KOPOOKHU mepenad

KopoOka mepenad urpaer B TPAaHCMHUCCHH OCHOBHYIO POJIb — JIa)K€ C OTHOCHTEIBHO CIIA0BIM
MOTOPOM MalIlHa MOXET ObITh OBICTPOIl Oiarogaps MpaBWIBHO MOJOOpPAaHHBIM MEPEeIaTOYHBIM YHCIaM
KIIII. CiopTuBHBIE aBTOMOOUIIM OTJIMYAIOTCS OT CEPUHHBIX, B MEPBYIO OYEpe/lb, IMEHHO KOpOOKamMu
nepezaad, a y>K IOTOM MOTOpPaMH, Ky30BaMHU U MTOABECKOM.

Jns Hawitydiedl pa3roHHON JUHAMHMKU TPaHCMHCCHUS JOJDKHA MO3BOJISATH MOTOPY KaK MOXKHO
nonbiie paboTaTh B ,,IIPaBOM* 30HE IMIKaJIbl TaxoMeTpa (B MPOMEXYTKE OT 00OPOTOB MaKCHMAaJbHOTO
MOMEHTa JI0 000pPOTOB MAaKCHMAaJIbHON MOIIHOCTH). JIOOUTHCS 3TOTO HECIOXKHO: HYXKHO JIHIIh, YTOOBI
NepeaTOuHble YHclia KaxaAodW u3 mepefad Obutk OnM3KU ApPYr K Apyry. Torga mpu mepexIoYeHHH
,,BBEPX* 000POTHI yIMaayT HE HAMHOTO, MOTOP BHOBb OKaXXETCS ,,B MOMEHTE ' U CMOXXET PE3BO YCKOPSThH
aBTOMOOWIIb. ,,biau3kue™ CcTymeHu KOpOOKM TOMOTYT W TpHU MEpPeKIIYeHUU ,,BHU3: Jaxe Ha
OTHOCHUTEJIbHO BBICOKOM CKOPOCTH B ClIy4ae HEOOXOAMMOCTH MOKHO CMEJO BKJIIOYUTH MOHUKEHHYIO
nepenavy M caenarh pa3roH 0osiee MHTEHCUBHBIM, HE PUCKYS MIPH STOM BBICKOYUTH B KPAcHYIO 30HY Ha
TaxoMeTpe.

KoHe4Ho, KOHCTPYKTOpBI CEpUHHBIX aBTOMOOMIIEH 3HAIOT 00 3TOM He Xyke Hac ¢ BaMu. Ho psiibl
[IepelaTOYHBIX YHCEJl CTAaHAAPTHBIX KOPOOOK HEPEAKO MMEIOT OTPOMHBIE ,,JIbIPHI MEXKIY COCEAHUMHU
cTyneHsMu. [IoHATHO, YTO MHKEHEpHl MOJOUPAIOT TaKOW PsiI HE CO 37a U HE OT XopoIlueil xu3Hu. Benp
,,TPOKJIAHCKUN" aBTOMOOUIIb JOJIKEH UMETh HE TOJIbKO MPUEMIIEMYIO JTMHAMUKY, HO U yJOBIIETBOPSTH
MHOTUM JPYTUM TPeOOBaHUSIM.

Bo-niepBbIx, 0H 00513aH yBEpPEHHO pa3BUBaTh MaKCUMAJIbHYIO CKOPOCTh, JIOCTYIIHYIO AJI1 MOTOpa
JaHHOM MoIIHOCTH. [ 3TOro mepenaya, Ha KOTOPOH OH €€ JOCTUIaeT, JOJDKHA ObITh JOCTaTOYHO
,JJIMHHOK®, C MaJbIM TI€PEIaTOYHBIM OTHOIIEHHEM. Bo-BTOpBIX, aBTOMOOWIb JOHKEH YBEPEHHO
TpPOraThCsi ¢ MeCTa Ha KPYTOM IOJbeME C IOJIHOW Harpy3koil, a ais 3Toro TpeOyroTcs ,,KOpOTKHE
HU3ILIUE epeaayn.

Yro xe nenars? BrIxoa ouH: COXpaHUB KOPIYC KOPOOKH (€ro mepenenka — CIUIIKOM JOpPOoroe
YAOBOJIBCTBHE), 3aHOBO H3TOTOBUTh OPHUIMHAIbHbIE Bajbl M IecTepHU. PaboTta 3Ta upe3BbIUaiiHO
TpyJdoeMKasi, a moTtomy HexaemeBas. [ 1e-HuOynbp B AMepuKe Ha YelIOBEKa, JKENAloUIero HM3MEHHUTH
nepeAaToyHble YMcia CTaHAApTHOW TpaHCMHUCCHUU cBoero “Mepceneca”, mocMoTpend Obl Kak Ha
MOMEIIAHHOTO. A IS BiIa/IebIIeB OTE€UYECTBEHHBIX MAIIIMH €CTh OJTHO BEChbMa MPUITHOE OOCTOSATEIHCTBO:
B Hallled CTpaHE OMBIT MOAOOHOTO POJia TEPeAesIOK HAKOIUIeH, W HeMajblid. 37eCh, KaKk OOBIYHO, B
aBaHTap/ie BBICTYNMMUIU AaBTOCIOPTCMEHBI: ISl pajlid, A Kpocca W ,KOubla“ ObLIo pa3zpaboTaHo
OTPOMHOE KOJIMYECTBO CaMbIX pa3HbIX pSAIOB U TIJaBHBIX Map — B TMEpPBYI oOdYepedb, id
NepeAHENPUBOIHBIX TOJIBATTUHCKUX MAIIKH.

Hecmotpss Ha pa3nuuusi, Bce TIOHMHTOBBIE PSAIBI CTPOSITCS, B OOIIEM, 1O OAHOMY MPHUHIIMITY.
Huszmme nepenaum 37ech CyIIECTBEHHO ,JJIMHHEE™, TO €CTh 0Ooyiee CKOPOCTHBIE YeM y CepHUIHBIX
KOpoOOK. A BbIcHIME — HA000pPOT, ,,KOopoue*“ u Ommke Apyr K Apyry. Takoil moadop mepeaaTodHbIX
YHCel HEMHOTO YCIIOKHSIET MPOLIECC TPOTaHHUs ¢ MECTa, 3aTO IOTOM MOBEJCHHE aBTOMOOUIISI MEHSETCS
MIPOCTO CKAa30YHBIM O00pa3oM: YK€ Ha NepBOH-BTOPOH, ,,BBIKPYTHB MOTOpP JO OTCEYKHU, MOKHO
pa3orHaThCs 70 CKOPOCTH, rie OyayT BIOJIHE YMECTHBI UeTBEpTasl, MATas W Jake Inectas nepemayu!
HuuyTh He MeHee UHTepeCHOU CTaHOBUTCA M ObIcTpas e3na. Hampumep, maxe eciu msras nepeaada yxe
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,,B TOHyCe"“, 1 00OpPOTHI JOCTATOYHO BBICOKH, MOKHO O€3 MmpoOiieM MEeperTH Jake He Ha YETBEPTYIO, a
Cpa3y Ha TPEThIO CTYNEHb U CIENIaTh Pa3roH elle 00jee HHTEHCUBHBIM.

VYcranaBnmuBas B KOpOOKY HOBYIO ,,HAYMHKY', CJIEIyeT JIUIIb MOMHHUTb, YTO HE KaXKIbIH PsI
CMOXET HOPMaJIbHO ,,YXKUBATbCSA“ C CEpUIlHON TIJIaBHOM mnepexauyedl. Bropodem, 31ech BapHaHTOB
pa3paboTaHO TOXE HEMalo: B CTAaHIAPTHBIM KapTep MOXHO YCTaHOBUTh TIOHUHIOBBIE ,,JTapbl™ C
nepeaatouHbiM unciom 4,33; 4,5; 4,7; 5,0, u naxe 5,125. A emie MOXKHO YCTaHOBUTH TaK Ha3bIBAEMYIO
KOPOTKYIO ,,KyJIUCY*‘, KOTOpasi U3MEHSET MepelaTOuHoe OTHOIICHHE MpUBOAa nepekiitoueHusi. CTOUT 3To
HE/I0pOT0, 3aTO OMEPUPOBATH KOPOOKOH OyneT Ky/a MpoIle.

A ecTb 1M BapuaHTHI enle 0oJiee HIKCTpeMalibHbIe, HEeXell MpocTas 3aMeHa psiia? 3a OTACNbHYIO U
BEChbMa HEMaJyl0 IUIATy  JKENAIOUIMM COOepyT CaMyl0 HACTOSIIYI0 TOHOYHYIO KYJIAUKOBYIO
,»lIecTUCTynKy*. Takass kopoOka MO3BOJIIET TOHIIMKAM MEPEeKJIoYaThCsi 0e3 BbDKHMMA CIEIUICHUS U
CYIIECTBEHHO COKpaIaeT BpeMsi pasrona. Ho 4toObl e3auTh Ha ,,Kylauke*, OHUX TOJIbKO JEHEr Malo,
HY)KHO €Ille U yMeThb €l mosb30oBaThes. Jla M IIYMUT Takas TPAHCMUCCUS CUJIBHO- MPUMEPHO Kak
cepuitHasg Oe3 macna. Brpouem, ObIBalOT KyJauKOBbIE KOPOOKH, KOTOphIE HE TPEOYIOT CIEHUAIbHBIX
,,FOHOUHBIX** HABBIKOB (TIpaB/a, HA OTEYECTBEHHbIE MAIIIMHBI UX, K COXKAJIICHUIO, HE CTaBAT). B npuHuume,
KyJIadyKoBas KOpPOOKa YCTpOEHa TaK e, Kak OOBIYHAs, TOJBKO BMECTO KOCO3yOBbIX IIeCTepeH —
npsMo3yOble, BMECTO 3yOuaTbhlX My(PT — KyJIauKOBBIE, U HUKAKMX CHHXPOHH3AaTOPOB — TOHOYHOE
3auersieHre. Kynauku oOecreurBarOT BbICOYAMIIYI0 CKOpPOCTh IEPEKIOYEHHH, HO H3-3a YyAapHBIX
Harpy30K OBICTPO CKPYTJISIOTCS U TPEOYIOT 3aMEHBI.

Br10op cuermienus

Eme 6onee BHUMATENbHO MPUIETCS OTHECTHCH K BBIOOPY clerieHus. Beab eMy mpuxoauTcs He
TOJIBKO TepeJaBaTh MOITHOCTh OT MOTOPa K TPAHCMUCCHH, HO ¥ MTPaTh POJb JeMIdepa, CMATYAIOIIEro
PBIBKM TIPU MEPEKIIOUEHUHU TIepead U Pe3KoM pa3roHe WM, Ha000pOT, TOPMOXKEHUH JABHUraTesneM. Ty,
YTO HA3bIBACTCS, LIAT BJIEBO, LIAr BIpaBo... [locTaBuip cinadyro KOp3MHY — HEMHUHYEMa MPOOYKCOBKa
ClerieHus, a Ooyiee MoIHAs He OyJeT CriakuBaTh PBHIBKU, YTO MPHUBEAET K MOBBIIMICHHBIM yAapHBIM
Harpy3kam B TPaHCMHCCHH M, COOTBETCTBEHHO, MPUOJM3UT ee KOHUMHY. Ho naxe ecnu cueruieHue
Mo100paHO MPAaBHIIBHO, NIPU arpecCHBHON e371e MPOOyKCoBKa My(Thl HEM30EXKHA, a €ClU BBl €Ille U
mrobuTeNns He cOpachiBaTh ra3 MPH MaHHITYJIMPOBAHHH KOPOOKOH... B Takux ciydasx He3aMEeHUMBIMHU
OKa3bIBAIOTCS METAJUIOKEPAMUYECKHE TUCKU CLETUICHUS.
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2. TioHMHT MekKoJIecCHOr0 N depeHuuaIa

O3HaKOMIJICHHE C HaIpaBJICHUAMHN TIOHHHI'a MEKKOJICCHBIX U MCKOCEBBIX ,Z[I/I(l)(bepeHHI/IaJ'IOB

Meoswckonecnvtit  ougppepenyuan — >T0 y3el TIABHOM mepena-dyv, IpeaHa3HAYCHHBIN
KOMIIEHCHUPOBATh pa3jfyure YIJIOBBIX CKOPO-CTEH MPaBbIX U JIEBBIX BEIYIIUX KOJEC aBTOMOOMIISA MPHU €To
IBUKE-HUU TI0O HEPOBHOCTAM JOPOTM, a OCOOEHHO — Ha KpPUBOJMHEHWHBIX YyYacTKax JAOpOTH.

HecomMHeHHbBIE TOCTOMHCTBA MEXKKOJIECHOTO AuddepeHnnana mposBiIsiOTCsS OCOOCHHO OTYETIMBO TPHU
JBMKEHUH aBTOMOOMIIS IO TBEPIOI OMOPHON MOBEPXHOCTH € XOPOIIMM CHEIJIe-HUEeM LIHH ¢ Toporoi. B
3TOM Cllyyae KpYyTSLIUH MOMEHT, MOABOJMMBIM OT KapJaHHOrO Baja K Kopmnycy auddepeHnuana
(Boauity), pacnpenensiercsi IOPOBHY MEXy BEAYILIMMHU KOJIECAMH.

OpHako, eciny IpaBo€ U JIEBOE BEIylllME KoJjieca IONajalrT Ha YYacTKU IOBEPXHOCTH, UMEIOINE
CYIIECTBEHHO pa3inyHble KOA((UIMEHTHl CUEIUICHHUS IIMH C JOPOroi, TO MPOMCXOIUT Mepepacipe-
JIeTICHHE TATOBBIX MOMEHTOB MEXKIy ITHMHM KojiecaMd. B pesynbraTte Koiieco, Haxojsieecss Ha Ooiee
CKOJIb3KOH IIOBEPXHOCTH, HAYMHAET OyKCOBaTh, U CyMMapHasi CHJIa TATH Ha BEIYLIMX KOJeCcaX CTAHOBUT-
Csl MUHUMAQJIbHOW, 4YTO CYIIECTBEHHO CHHXXAET MPOXOJUMOCTh M TATOBO-CKOPOCTHBIE CIHOCOOHOCTH
aBToMOOWIA. [10o4TH BCS MOIIHOCTD ABHUTraTels OyneT 3aTpaunBaThCs HA BPAIIEHNWE OHOTO U3 KOJIeC
1 COOTBETCTBYIOLIETO BeIyIIEro Baia (MoiayocH). Bam mpu 3TOM MCHIBITHIBAET MOBBIIEHHYIO HArPy3Ky U
MOJKET OBICTPO BBINTH U3 CTPOsi, 0COOEHHO NPU HATMYUU (POPCUPOBAHHOTO JABUTATEIIS.

Pemennem moxer ObITh mpuMeHeHHE nuddepeHIrana MOBBIIIEHHOro TpeHus. llapamokcanbHO, HO
yBeJIMYEeHUE TpeHUs B JudQepeHnrane XoTs U BbI3bIBAET 3HAUUTEIIbHbBIE IOTEPU MOLIHO-CTH U CHHXKEHHE
KIIZl TpaHCcMuCcCcHM, YTO SIBISETCS €ro KPyHHBIM HEAOCTAaTKOM, HO 3aTO IPHUBOJHUT K BBIPABHUBAHUIO
TATOBBIX MOMEHTOB MEKIY IPaBbIM M JIEBBIM KOJIECAMHM M YBEIMYECHHUIO CyMMapHON CHJIBI TSTU. JTO
YIIy4ILaeT TSIrOBbl€ BO3MOXHOCTH aBTOMOOMJIS.

Ot guddepeHnmansl  OTIMYAOTCA JIpYr OT Jpyra KOHCTPYKLHMEH y371a TpeHUs U Ppas3IuyHbIM
KO3 PHUIHEHTOM OJIOKHPOBKH, T. €. COOTHOIICHHEM MEXIy MOMEHTOM TpeHHs B auddepeHiuane u Mo-
MEHTOM, KOTOPbII MOJBOIUTCS OT KapJaHHOTO Baja K €ro Kopmycy. B coBpeMeHHbIX aBTOMOOWIIAX
O5okMpoBKa JuddepeHIrana BKIOYACTCS U BBIKIIOYACTCS 0 JKEJIAHUIO BOAUTENS JUOO aBTOMaTH4e-
CKU. B aBTOMOOMIIIX paHHUX BBIITYCKOB TaKasi ONIUS OTCYTCTBYET.

Kpome cumxenus KI1/] tpancmuccun, nuddepeHnnan NoBbIIIEHHOTO TPEeHUs 001a1aeT elie psSaoM
HeznocTaTkoB. Jluddepennuansl ¢ OONBIIMM BHYTPEHHUM TpPEHHEM XyKe OOeCHeyMBaroT I0-BOPOT
aBTOMOOWJII Ha JOpOore M M3Jar0T JIA3TaloLMi 3BYK, MOTOMY 4TO 3aleraroiiee KOJecO MbITaeTcs
Bpalarbcs ObIcTpee oTcrarouiero. TIOHMHTOBble AM(QepeHnnansl MOBBIIIEHHOTO TPEHUS — H3JeNus
JNOBOJIBHO JOpPOTHE€ U CJIOXHBIE, II09TOMY HX YCTAaHOBKAa IIOJ CHIYy TOJBKO BBICOKOKIACCHOMY
CHELUATUCTY.

JIi1st 0OBIYHBIX aBTOMOOMIBHBIX JAOPOT Jy4Ille NOAXOAT AU depeHnnanbl ¢ MEHbIIMM TPEHUEM, HO IS
TOHOK IO MpsIMO# auddepeHnnaibl MOBBIIICHHOTO TPEHUS UMEIOT NpeumyiecTBa. Jjis aBTo-MOOMIIeH,
IpeJHa3HauYeHHbBIX TOJBKO Ul TOHOK, JydIlle BOOOIIe OTKa3aThes OT nuddepennuana. B atom cinyyae Ha
€ro MECTO CTaBUTCS CIELUaNIbHAs «KATyIIKa» — HEPa3beMHas JE€Tallb, KOTOpas HANPSAMYI COEIUHSET
BeIyIIMeE BaJIbl (TOTYOCH) KOJIEC M BCET/Ia O0ECTIEUMBAET PABHBIN TIOJIBOJI MOIHOCTHU K HUM (puc. 1).

Pucynox. 1 TroHUHTOBas «KaTyIIKa», HAIPSMYIO COEAMHSIIONIAs BeyIlIre Bajbl (TIOTYOCH)

[Ipu nmepenaye MOBBIIEHHONH MOUIHO-CTH M IMPHU YCJIOBUU 0OecredeHHUs HeoOXO0-TUMOU TATOBOW CHIIBI
MIPOYHOCTh BEIYIIUX BaJIOB (TOJIyOCceil) CTAHOBUTCS COMHUTENb-HOW. OOBIYHO BEIyIIHE Bajlbl HIMEIOT Ha
Ha-pPY’>KHBIX KOHIIAX IIAPUKOBBIE LIAPHUPHI PABHBIX YIJIOBBIX CKOPOCTEH, @ Ha BHYTPEH-HUX KOHIAX —
TpunounaHsle mapHupbl. [lpu mepenave GosnbmMX yCHIUIM, 0COOEHHO NMPHU pasroHe aBTOMOOWIISA, 3TH
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Haunbosee crnadble y371bl MOTYT ciioMaThesi. OOHOBIICHHASL CH 10645 NEpeoaya MOXCEn 8blOepicams 8ce
pacuemuule HA2py3KU, HO 00 MOl NOPbL, NOKA KOMAAHUU NO NPOU3BOOCMEY WUH He 8bINYCMAM HA PbIHOK
WUHBL C Y8enudeHHbIM Kodgguyuenmom cyennenus. Toeda npuoemcs 3ameHUmMs 8aibl HA Cle0yrOWUll
munopasmep. bonee npou-nvie mwonuno6vle 8edyuue 8anvl ¢ YCULEHHLIMU WAPHUPAMU PAB-HBIX Y2N08bIX
cKopocmeti Mo2ym nepeoasams 00ONOJIHUMENbHbLE HA-2PY3KU, 6bI36AHHbIE 3AMEHOU WUuH (puc. 2).

Pucynok 2 . TIOHUHTOBBIN BeIyIIUMIA BaJl C YCUJICHHBIMH IIAPHUPAMU PABHBIX YIJIOBBIX CKOPOCTEM

Kpome Toro, moBbllieHHEe TSITOBOM MOIIHOCTU M KPYTAILErO0 MOMEHTA Ha BEIYIIHUX KOJECaX MOXKET
moTpedoBaTh TaKKe 3aMEHBI CTynHIl kKosiec. Ha puc. 3 moka3aH oJMH W3 BapUAHTOB CTYIHIIBI C IETbHBIM
(braHLeM U yCUJICHHBIMU MINMUIBKAMU KPEIUICHUS KoJeca.

Pucynok 3 - TroHuHroBast CTynuua
KoHnTpoJibHBIC BONIPOCHI H 3a]aHUsA

1. Ilepeuniciute OCHOBHBIE TUIIBI TPAHCMUCCUN COBPEMEHHBIX aBTO-MOOMIEH.

2. Jlns uero HeoOXoMMa TpaHCMHcCus?

3.B gyem coctouT HazHaueHue creruieHus? Kakosa mpu 3Tom pois MmaxoBuka JIBC?

4.Kakue cyIecTBy0T 3aKOHOMEPHOCTHU pacipeeseHHsI TepeJaTOUHbIX YUCe]l MEXaHUYECKON
TPaHCMUCCHUU aBTOMOOWIISA?

5. KakoBo Ha3HadeHHe MexKoJiecHOTo auddepennmana’?

6. HazoBuTe mocToMHCTBA M HEAOCTATKH AU depeHInana noBbI-IEHHOTO TPSHHUS.

7. B KakMX ciy4asiX OTKa3bIBalOTCsS OT MEXKOJIeCHOro quddepeniuana?

8. Uro Takoe ko3 dumeHT OJ0KUpOoBKH quddepeHmana?
9. Kak cBsizana npoxoaqumMocTs aBTOMOOMIISL €O 3HaU€HHEM Kod(pduiueHTa OJ10KUPOBKU
muddepeHmana
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Tema 7 TroHUHT XOJO0BOM YacTH
1. IToxOop AUCKOB KOJIeC U INUH

W3ydenne mpaBmi moadopa AUCKOB, IIMH, TPEOOBAHH K HUM

Koneca sBnsitores aBmxutensimu apTomoousisi. Ho kpome cBo-eii riiaBHON (QYHKIMH — MepeaaBaTh
CHIIY TSITU Ha OMOPHYIO MOBEPX-HOCTh U MepeMeniaTh aBTOMOOUIIb B IPOCTPAHCTBE, KOJIEca HECYT
Y OYEHb BAXHYIO 3CTETUYECKYIO0 Harpy3ky. OHH SBJISIOTCS BMECTE C Ky30BOM OJHMM M3 OCHOBHBIX
3JIeMeHTOB Ju3aiiHa. OCOOEHHO Kpa-CUBBI TUCKU KOJIEC. ABTONIOOUTENH MPEANOUYUTAIOT OONbIINE KoJie-
ca. Yem Oodblie, TEM JIydllle, TEM KpacUBEE.

UToOb!I pelmuTh, KaKoi Tu3aiiH AUCKOB IS 3aKa3uuKa sBIsieT-cs1 0oJjiee MpUBIIEKATEIbHBIM,
choTorpadupyiTe aBTOMOOMIIL COOKY NMPUMEPSHTE BhIpe3aHHbIe GoTOrpaduu KOojIec pa3IMyHOTO pa3Me-
pa ¥ ¢ pa3HbIMU JUCKAMU. 31€Ch MPOSBITCS MPUPOIHBIC XYI0KECT-BEHHBIE HABBIKH MO0 MOTpeOyeTcs
MOMOIIb PO ECCHOHATBHOTO u3aiiHepa. ToIbKO Mocie 3TOro CleAyeT UATH K TUIIepy U Mpuodpe-TaTh
MOJIOOMBIIMECS JUCKH U IUHBL. Ho B M000M ciiyyae Henb3st 3a0bIBaTh OCHOBHYIO (DYHKIIHIO KOJIEC .

[IpakTuka mokas3pIBaeT, 4TO OOJbIIME KoOJieca IMOJIE3HBI ISl aBTOCIOpPTA, T. K. B HUX MOXHO
pa3MecTUTh TOPMO3HBIE MEXaHU3MBI OOJIBIIETO pa3Mepa, OHM O0ECTICUMBAIOT JydIllee OXJIaKIACHUE TOP-
MO3HBIX AMCKOB M OTBOJ TEIUIa OT LIWH, KOTOpoe o0pa3yercs MpH MX Kaue€HUH C OOJIBIION CKOPOCTHIO.
Ho BepHO M TO, YTO MHOTHE aBTO-TOHIIMKH MNPEATOYUTAIOT KOJEca Majoro pa3Mepa, MOCKOJIBKY OHHU
MO3BOJISIIOT elie 0oJjiee MOHM3UTH IIEHTP Macc aBTOMOOWIA. BokoBas ycCTOWYMBOCTH aBTOMOOWIIS IPH
TOHKaxX JOJDKHA ObITh oOecredeHa B MEpBYIO ouepeib. Pasmepsl Kosec, KOHEYHO, JEJI0 BKyCa, HO OHHU
BCer/ia JOJKHBI ObITh COTJIACOBAHBI C MEPEAATOYHBIMU YUCIAMH TPAHCMHUCCHH.

[Tocne mpuHATHS peuieHus o0 pa3Mepax u popMme KoJec U IUC-KOB U MX JU3aiiHe HEelb3s JOMYCTHTh
oIMOKY B YCTAaHOBOYHBIX pa3-Mepax kojiec. boibioe 3HaueHre UMEI0T TaKk Ha3bIBaeMbIi oceT
u xox PCD nuckos.

Ogcem — >T0 paccTOSTHHE MEXKIy CpEeIHEH IJIOCKOCThIO Bpa-IIEHHsS KoJeca M TUIOCKOCTBIO
MpUJIETaHMsl JUCKA K CTYNHIIE B MECTe KperyieHus kojeca. YeM MeHblie oceT, TeM Jaibllie OTCTOUT
KOJIe-CO OT mojBecku. Yl Hao060opoT, yem Oosbiie odcer, TeM rrydxe Koje-co yXOAUT moj Kpbuto. [lpu
CIIMIIKOM OonblIOM oO(cere KOJIecO MO-KeT HayaTh UEIUIIThCS 3a JeTaid mojaBecku. Jluck ¢
HEMPAaBWIBHBIM O(CETOM YXYIIIUT YIPaBIIEMOCTh aBTOMOOWIA. ABTOMOOWIb C HE-NPABHIBHO
BBIOpaHHBIM O(pceToM TUCKOB OyaeT MphIraTh Ha BCEX HEPOBHOCTSAX JOPOTH, Tepsisl YIPaBIsIEMOCTb.
Crenyer npuaep Ku-BaThCs 3aBOJICKHX PEKOMEHIANNH, TOTa Bce OyIeT B MOPSIKE.

Koo PCD (Pitch Circle Diameter) — yCTaHOBOUYHBIN pa3Mep IUCKOB. DTOT KOJA COCTOMUT M3 ABYX
gucen. IlepBoe n3 HUX — KonMue-cTBO OOJITOB, KOTOPHIMU KpPENMUTCS AMCK K crynuie. Bropoe uucio —
JIMaMeTp OKPY>KHOCTHU (B MM), oXBaThIBaromleil 0ontoBbie oTBepcTus. Hampumep, xox 501100 o3Hauaer,
YTO JUCK KPEMUTCS K CTYNHIIE M-ThI0 00JITaMu, PacIoIOKEHHBIMH IO OKpY>KHOCTU JuameTpom 100 mm.
Kox PCD naucka nomkeH coBnaiaTh ¢ KOJOM CTYIHIBI, HHAYe KOJIECO YCTAaHOBUTH OyAEeT HEBO3MOXKHO.

ITpu mokynke TUCKOB HE HaAo 3a0bIBaTh O OAJAHCHPOBOUHBIX I'Py3UKaX, KOTOPbIE HEOOXOJIUMBI
IUI TMHAMHYECKOW OalaHCUpOBKM Koiiec. 'py3MKH KenaTeabHO YCTaHAaBIUBaTh HAa BHYTPEHHHMH 0001
nucka. HuuTo Tak He MOPTUT BUJ JIOPOTHUX KOJec, Kak OallaHCUPO-BOYHBIE TI'PY3HKH, 3aKpEIJICHHbIE
CHapyXH.

[Tocne BbIOOpa AMCKOB KOJIEC HE MEHbIIIEe BHUMAHUE CIIEyeT yAECTUTh BbIOOpy muH. OT pazmepa JUCKOB
U ILIMH 3aBUCUT T€OMET-PUUYECKUN paJyc Kojieca , T. €. PaCCTOSHUE OT OCH KoJeca 10 6e-roBoi
nopokku. OT HEro HaNpsMYIO 3aBUCUT TMHAMUYECKHM paanyc Kojeca

Pa3zmep mmH 0o003HayaeTcs: coueTaHueM OYKB U IUQP B AIOMMOBOI U METPUUYECKON cCHCTEMaXx.
Hanpuwmep, B mapkupoBke muHbl 195/45 R 16 80V mudpsl u 6ykBbl 0003HavatoT ciueayromee: 195 —
IIMPUHA [IUHBI B MM; 45 — OTHOIIEHUE IIUPUHBI TPO(UIIS IIKHBI K €r0 BHICOTE B MPOLEHTAX, B JAHHOM
npumepe 310 45 %, cnenoBa-TeNbHO, IMpUHA IKHBI paBHa 195 [ 0,45 = 88 MM; R — paguansHoe Ha-
npaBJieHuEe Kop/a; 16 — mocanouHblii AuaMeTp AUcCKa B JroiiMax

(1 mroitm = 25,4 mm); 80 — WHAECKC TPY30MOABEMHOCTH; V — WHAEKC CKOpPOCTU (B JAaHHOM Ciyd4ae
pasperieHa ckopocts 10 240 km/4).

WNHpekc ckopocTH 03HA4YaeT MaKCUMAbHYIO CKOPOCTh, TOMYC-TUMYIO JUIsl JAHHOW MapKU IIHMHBI
(Tabnuma).
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HNHaeKkchl CKOPOCTH ABTOMOOMJILHBIX IIHH

o Wunexe MakcumanbHas Ne Wunexe MakcumanbHas
n/m | CKOpOCTH CKOPOCTb, KM/4 n/m | CKOpOCTH CKOPOCTb, KM/4
1 F 80 10 R 170
2 G 90 11 S 180
3 J 100 12 T 190
4 K 110 13 U 200
5 L 120 14 H 210
6 M 130 15 \ 240
7 N 140 16 W 270
8 P 150 17 Y 300
9 Q 160 18 Z Bonee 300

WNHnekc rpy30noapeMHOCTH 0003HAYAET JOMYCTUMYIO BEPTHU-KAJbHYIO HAarpy3ky Ha koseco. s
MUHUMAaJIbHOTO HHAEKca (65) Harpys3ka He JoipkHa mpesbimarh 2900 H, a 1 MakcuMalbHOTO MHJIEKCa
(121) — 14 500 H.
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Tema 7 TIOHUHT X00BO¥ YaCTH

2. TIOHMHT TOPMO3HOM CHCTEMbI

O3HakoOMJIEHME C HaIpaBJICHUSMU TIOHUHIAa TOPMO3HBIX CHCTEM: JMCKOBBIE TOPMO3a, YCHIMTEIU
TOPMO30B, MaTEPUAJIbI 1711 KOMIIOHEHTOB TOPMO3HBIX CHCTEM

Topmoza — >3TO cuUCTEMa MEXAHM3MOB, MPEIHA3HAYEHHBIX MJIs1 MCKYCCTBEHHOI'O 3aMEIJICHUs
aBTOMOOMJII C MAaKCHMalbHO BO3MOXKHOM HWHTEHCUBHOCTHIO. TOpPMO3HBIE CBOWMCTBA aBTOMOOWIIS
OTIPECTISIOT MOCIEIHUN PyOek MEXKIy NMPUSTHBIM OIIYIIEHHUEM OT OBICTPOW €3/1bI U MO30POM aBAPHH.
[ToaTomy TpeGoBaHUS K TOPMO3aM HEOOBIYaHO BBICOKH. C SHEPreTHYECKHUX MO3UIMA TOPMO3a SBIISIOTCS

peoOpa3oBaTesIIMU KUHETUUECKONW SHEPIUU JBIKYILET0Csl aBTOMOOMIIS B TEIUIO, KOTOPOE BBIIENAETCS B
30HE KOHTaKTa TOPMO3HBIX KO-JIOZIOK C TOPMO3HBIMU AMCKaMU U IIUH c¢ Joporoi. Ilpum TopmoxkeHuun
TOPMO3Has CHUJIa B JIECATKH pa3 NMPEBOCXOAUT CUIly TsAru. HeyauBuTenabHO, 4TO TOPMO3a U HIMHBI OBICTPO
M3HAIINBAIOTCS.

Topmo3nasa neaaab. Topmo3a npuBOAATCSA B JEMCTBUE MyTeM Ha)kaTHs HA TOPMO3HYIO I€Jlallb.
Ilenanb — 3TO ppIYar ¢ TaKUM COOT-HOUIEHHEM ILIeY (IepeaTOYHbIM OTHOIIEHHUEM), KOTOPOE MO3BOJISET
IIPUBECTH TOpPMO3a B JEHCTBHE, NaXe €clu OTKazajl cepBoIpuBo] (ycuinutesb). KoHCTpyKTOpSI
OOUPAIOT NEPEJaTOYHOE OTHOILIEHHE MeAald ONTHUMalbHbIM oOpa3zoMm. Tak, memanp ¢ MajbiM
[IepelaTOYHBIM OTHOILLIEHUEM OBICTpEe CO3/aCT TOPMO3HOE YCWJIME Ha KOJIEcaX, HO IPHU 3TOM YCHIIME
Ha)XaTUs Ha caMmy Ieaainb OyzaeT upesmMepHoO OoibiiuM. Bomurens Oyner ObicTpo ycraBath. IlosTomy
HYKEH YCUITUTEIb (CEpBOMPUBO/).

CepBonpuBoa. Ha GonpmmHCTBE aBTOMOOMIICH CEPBOMPUBO TOPMO3HOW CHCTEMBI YIPABISECTCS
BakyyMoM. OH c03/1aeT HEOOX0IMMOE yCHJINE Ha MOPIICHb INIABHOTO HUJIMHIPA, Pa3Tpykas TOP-MO3HYIO
nefaitb. [OHIIMKY IpeAnoYnTaroT UMETh TOPMO3HYIO Ie-Aajlb 0€3 YCUIMTENs], IOCKOJIbKY OHH JyYllle ee
qyBCTBYIOT. HO 07100pATh UX AeHCTBUS, a TeM OoJiee MOoApakaTb UM HE CTOMT.

Topmo3Has KMAKOCTb. YCUIME OT Ha)KaTUs Ha TOPMO3HYIO Ie/lajib Mpeodpaszyercs ¢ MOMOILBIO
[JIaBHOTO LWJIMHJpA B JaBJICHHE TOPMO3HOW JKUAKOCTHU, KOTOpas MOJAETCA BO BCE padoune LUIUHAPHI
Kojec. B paboumx HWIMHApax KoOJec JaBJIEHWE BHOBb IpeoOpazyeT-csi B CHILy, HPHKHUMAIOLIYIO
TOPMO3HbIE KOJIOJIKM K JUCKaM JIMOO TOpMO3HBbIM OapabanHam. Cama UAKOCTb MPU TaKOM JABJICHUU HE
C)KMMAETCsl, HO B HEM MOTYT OKa3aThCsl My3bIPbKH BO3yXa, KOTO-pbI€ YMEHBLIAT AABJICHUE B CUCTEME, U
TOPMOXKEHHE MOXET OKa-3aTbcs Maod(p(PeKTUBHBIM. A 3TO MOXKET NMPHUBECTH K aBapuu. Bor mouyemy
yJaJeHUe BO3/lyXa U3 TOPMO3HOM CUCTEMBI, WIIH «IIPOKa4-Ka» TOPMO30B, — OIl€palysl )KU3HEHHO Ba)KHasl.

Topmo3Hast XKUAKOCTb BBITYCKA€TCSl Pa3HbIX COCTABOB M MOXXET MMETh DPA3JIMYHBIE CBOMCTBA.
Haubonee BaxxHbIM MOKa3aTesieM SIBISETCS TeMIepaTypa KUneHus. Eciy ®KUAKOCTh 3aKUIHT, TO 3TO BO
MHOI'O pa3 XyXe, 4eM eciau Obl B HeW ocraBajics Bo3nyxX. Ilap cxuma-ercs eme myumie. TopmosHas
KHUJIKOCTb OYEHb I'MTPOCKOIINYHA, T. €. OHA BIMTHIBAET BJIAry U3 OKPY’KAIOILIEro BO3AyXa U CO BpEMEHEM
CHIDKAeT TeMmIepaTypy cBoero kumeHus. [Ipu momagaHuy XUAKOCTH HA OKpPALICHHYIO IOBEPXHOCTbH
cllelyeT OBICTPO YAAIUTh €€ BETOLIBIO M OCTATKU CMBITh BOJIOM.

Topmo3nble muianru. TopMmo3Has >KMIKOCTh MOAaeTcss Mo TpyOompoBoAaM, OOJBIIMHCTBO
KOTOPBIX IPEJICTABISIIOT COOOM KecTKHe MeTaindeckue TpyOku. Jlyig mojaBoAa *UAKOCTH K Kojecam
HY>KHBI THOKUe nutaHrd. OObIYHbIE CTaHIAPTHBIE IIJIAHTH XOPOIIH, TIOKa OHU HOBbIe. PaHO MM 1MO3AHO
(Jrydie paHo) X NPUXOAUTCA MEHATH. [Ipu 3aMeHe Jyullle yCTaHOBUTH HE NMPOCThIE PE3UHOBBIE IIJIAHTH,
a apmupoBaHHble. OHU IPOYHEE U MEHBILIE PA3AYyBaIOTCA MO/ JEHCTBUEM JIABICHUS )KUIKOCTH.

CrangapTHbele HUIaHTH 00Ja/lal0T OJHUM OYeHb OoJbIIMM HemocTaTkoM. Co BpeMeHeM pe3nHa
CTapeeT, paccllauBaeTcs, M Ha BHYTpPEHHEH TIOBEpXHOCTH IIIJJaHTAa TOSBJIAIOTCS HUTEBUHBIC
o0pa3oBaHMs, HANOMHUHAIOIIME BOJOKHA. [IpM co3gaHMu JaBieHHs B CHC-TEME OSTH BOJOKHA
MPOTAIKMUBAIOTCS B CTOPOHY pabouuX LMIMHIPOB, OJHAKO MPH CHATHH JIABJICHUS IOCJE OTIYCKaHUS
nefaayd TOpMO3a 3TU BOJIOKHA CO3/al0T CBOEOOpa3Hylo MpoOKy (OTBEpCTHE B NUIAHTE COCTABIISET
npuMepHo 1 MM B jauamertpe!), KOTOopass HE MO3BOJISET pabo4YMM IMJIMHApPAM PACTOPMa)KUBAThCS, U
KoJleca MIPOJOJKAIOT TOPMO3HTh. IT0 yacTo siisercs npuunHon A TII ¢ TsHkkuMu no-cineIcTBUsIMA.

Topmo3Hnbie cynnoptsl. [Ipy TOpMOXKEHNN TOPMO3HOM JUCK 3aKUMAETCSI B TOPMO3HOM CYTIIIOPTE
Kak B cTpyOuuHe. JlaBneHue oT riaaBHOro HUJIMH/PA MepeaaeTcs Mo HOPIIHU CyNInopTa, U OHU
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MPHKUMAIOT TOPMO3HbBIE KOJIOJKM K JUCKaM uiau Oapabanam. Uem Oosple MOpIIHEH B CymmopTe, TeM
6osb11e TOpMO3HOE yeunue. Ha GonbminHcTBE aBTOMOOMIIEH B CynIopTax UMeEeTcs 10 OAHOMY WJIH J1Ba
LIWIMH]IPA, HO Ha TOHOYHBIX aBTOMOOMIIAX UX MOKET OBITh Ye-ThIpEe WU JaXKe IIECTh.

TopMo3HbIe TuCKH U 0apaGaHbl. Y aBTOMOOWIICH C JUCKO-BBIMH TOPMO3aMHU TOPMO3HBIC TUCKU
3aKpeIJICHbl Ha CTYIMHUIAX KO-JIeC W BpamarTcs BMmecte ¢ HUMHU. bonee 90 % paboThl TOPMOXKECHHUS
MIPUXOAUTCS Ha TOPMO3a MEPEAHUX KOJIEC, TO3TOMY Ha COBPEMEH-HBIX aBTOMOOWIIAX MEpEeIHHUEe TOPMO3a
JeNaroT TUCKOBBIMH. OHH JydIlle OXJIKIAI0TCS U, KaK MpaBuiio, ¢ dexkTuBHee OapabaHHBIX.

Ha cepuiiHpix aBTOMOOMIISIX MAacCOBOIO IIPOM3BOJCTBA TOP-MO3HBIE MJHCKU BBITOJIHSIOTCS
CIUIOIIHBIMH, TOTJa Kak Ha 0oyiee MOUIHBIX U OBICTPOXOJHBIX MOAU(UKALUAX CTaBAT BEHTHIUPYEMbIE
aKMe JIUCKHM COCTOAT M3 JIByX POTOPOB, MEXIY KOTOPBIMH HMEETCS 3a30p, IO
Kynnp%T BO3IYX JJIst
= Jay4iiero oxjaxjaeHus. Yem Oouibliie AUaMeTp TOPMO3HBIX IHCKOB, TEM
0OJIbIIMH TOPMO3HOM MOMEHT OHM MOTYT CO3JaTh. THOHHMHTOBBIC JTUCKHU
0OBIYHO UMEIOT YBEIMUEHHBIN TUaMeTp 10 CPABHEHHIO C CEPUITHBIMHU.

bapaGanHble TOpMO3a NPUMEHSAIOTCS TENEpb TOJIBKO HA 3aIHUX
kosecax. BHyTpu OapabaHa pacnoyiosKeHbl IB€ TOPMO3HbIE KOJIOIKH,

Puc. 7.2. TopMO3HbI€ BEHTUIMPYEMBIE JUCKH - KOTOPbIE IPUKUMAIOTCS OPIIHIMHU

pabouero MUJIMHAPA K BHYTPEHHHM MOBEPXHOCTAM OapabaHoB. bapaGaHHbIE TOpMO3a HaJEKHbI U
BBI-ACPKUBAIOT JJIUTCIIBHOC HHTCHCUBHOC TOPMOKCHHUC.

Oxkpacka cynnopToB u 6apabanoB. [lociie yCTaHOBKHM TIO-HUHTOBBIX TUCKOB OOJBIIOTO JWaMETpa
CyHnImopTel TOPMO30B CTAaHYT BHUAHLI BCCM. KemareapHo ux IMOKpPAaCUTh, 4TOOBI OHU rapMOHHPOBAJIN C
HOBBIMHM KPAacUBBIMU JUcKamu. [louemy Obl HE COBMECTHTH YC-TAHOBKY HOBBIX JHCKOB U KOJIOJIOK C
MMOKPACKOW CynmopTOB?

TopMo3a — ycTpolCTBa I'pA3HBIE, IO3TOMY IEPE MOKPACKOW MX HYKHO XOPOLIEHBKO IOYHUCTHUT.
JIJ1st 3TOTO0 MOYKHO BOCIIOJIb30-BaThCS CIICIUAILHON JKUAKOCTBIO JUISl YUCTKA TOPMO30B WIIM YeM-HHOY b
110100HbIM. CynopThl MOXKHO MOKPAaCUTh U3 OaNIOHUYMKa WM BPY4YHYIO KUCTOUKON. Kpacuth Hy»kHO He
MEHEEe YeM B JIBa CJIOSI.

Jl11s okpacku TOPMO3HBIX OapabaHOB HUKaKOW pa3zdopku He TpeOyerca. HykHO MOTHATH 3aTHIOI0
4acTh aBTOMOOWJIS, CHATh KOJIECA U C TIOMOIIbIO MPOBOJIOYHON HIETKU M HaXKJA4HOM OyMaru OYMCTHUTH
Oapabanbl. [locie 4YUCTKU clelyeT MPOTEePEeTh MOBEPXHOCTH TPSAMKON, CMOYEHHON B KUAKOCTHU IS
IMPOMBIBKH TOPMO30B, U TIIATCJIBHO INPOCYIINUTDb 3TH ITOBECPXHOCTH.

TopueByro moBepXHOCTh OapabaHa, rJie BBOPAUYMBAIOTCS OOJITHI KPETIJIEHUs KOJIEC, HYKHO 3aKJIEUTh
OyMaroi. DTy 4acTh OBEPXHOCTH 3aKpalliBaTh He Hajo. Ee Bce paBHO HE BUHO, KOTJIa YCTAaHOB-JIEHO
Kojeco. MOXHO 3aKJIeUuTh TaKkKe M IIUTOK M03aqu TOPMO3a. Bpsin MU KTO YBHIWT €ro HEOKpalleHHBIM
no3anu koneca. Kpacute 6apabaH, B OTJIMYHE OT CYMIIOPTOB, — OAHO YJAOBOJIBCTBHE. ONATH-TaKU KPACUTh
KeJaTeJIbHO He MEHBIIIE YeM B JIBa CIIOSL.

Ecnu mocite okpacku TOpMO3 IJIOX0 COOMPAETCS, 3HAUUT MOKPACKOH MepecTapainch U HaTOKHITH

JTUIIHAN c10 Kpacku. [locie BRIChIXaHUs TUITHIOK KPACKy HYKHO yJIadlTh, COCKOOJIMB €€ HOKOM.

Konoaku u Hakiaaku. TopMO3HBIC KOJIOIKN KaK TUCKOBBIX, TaK U 0apabaHHBIX TOPMO30B COCTOST
U3 CTallbHOM OCHOBBI, K KOTO-pPOM MPUKPEIUICHbl HAKIaJAKu W3 (pHUKIHOHHOTO Marepuana. Korma-to
TaBHO (YPUKIIMOHHBIN MaTepHall HaKJIaJOK M3TOTOBJIUICS Ha ocHOBe acOecta. OH o0iagan mpeKpacHbIMHU
(GPUKIIMOHHBIMU CBOWCTBAMHU, HO HMEN OJWH HEAOCTaTOK — acOecToBas MbUIb NPHU BIBIXaHUH
MIPECTABIISET ISl YeI0BEKa CMEPTENbHYIO OmacHOCTh. COBpeMEHHBIE TOPMO3HBIC HAKIIAIKH JIETAl0T 0e3
acOecTa Ha OCHOBE MOJIMMEPOB, METAIOKEPAMUKH HITH UX KOMIIO3HUIIHA.

YcraHOBKa TOPMO3HBIX JUCKOB U KOJIOJOK C YIYUYIICHHBIMU XapaKTEPUCTUKAMU — IIEPBBIN 11ar Ha
IIyTH TOBBILIEHUS 3 (HEKTUB-HOCTH TOPMO3HOM CHUCTEMBbI. JTO camas MpocTas MOAM(HUKAIUS, KO-TOpast
3aliMeT JIBa-TpU Yaca BpEMEHH, HO 3HAYUTEJIbHO TOBBICUT TOPMO3HbIE CBOMCTBAa aBTOMOOWIIS. [locKONIbKY
KOJIOJAKH SBISIIOTCS  PacXOJHBIM MaTepUAIOB M CO BpPEMEHEM IIOJUIEKAaT 3aMEHe, CIEAyeT
BOCIIOJIB30BaThCSl 3TUM, UYTOOBI YCTAHOBUTH HOBBIE COBPEMEHHBIE KOJOJKH C YyJIy4IIEHHBIMU
XapaKTEPUCTUKAMH.
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HoBble TOpMO3HBIE J€Tau NPUIIETAIOT APYT K JIPYTy JIMIIb HECKOJIBKUX TOYKAX, U 3(PPEKTUBHOCTD
TOPMOXKEHHS TPH 3TOM MHUHHMajbHA, MOSTOMY HOBBIE TOPMO3HBIE KOJIOAKH TpeOylOT NPH-TUPKH,
npupaboTK, KoTopas Hactymaer dYepe3 150-200 kM oObUHON dkcrutyatanmu. HemooreHka
JeWCTBUTENLHBIX TOPMO3HBIX CIO-COOHOCTEH aBTOMOOMIS — ipsiMoit myTh K JTII.
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Tema 8 TroHuHT canmoHa
1.3ameHa pyJieBOro koJseca
O3HakoMJICHHE C HAIIPABJICHUSIMU TIOHHHTA PYJIEBON CHCTEMBI, 3aMEHA PYJIEBOTO Kojeca

PyneBoe koseco — nepBoe, 4To NpUBJIEKaeT BHUMAHHUE B CaJIOHE aBTOMOOWIIL. DTO OCHOBHAS TOUKA
KOHTaKTa BOJUTENSI C aBTOMOOMIIEM, TIOATOMY KEJIAaTEIbHO, YTOOBI PYJIEBOE KOJIECO HE pa3apakalo,
apagoBano B3rsA. [Ipy  NpOEKTHMPOBAHMM  CTaHJIAPTHOIO PYJIEBOTO  KoJieca KOHCTPYKTOPBI
PYKOBOJICTBYIOTCSI TPEOOBAaHUSIMH CTaHIaPTOB,

He BKycamu norpebuteneil. [IosToMy To, 4TO XOpOIIO Il MPOU3BOJAMUTEINS, HE BCETa yCTPauBaeT
norpeduteneil. [Ipu TroHMHTe canoHa BOAUTENb UMEET BO3MOXKHOCTb PEaIN30BaTh CBOM MOKEIIAHUS.

PBIHOK mpejyiaraeT MHOXKECTBO Pa3HOBUIHOCTEH PYJIEBBIX KO-Jec pa3Hoi popMbl U 1iBeTa. MOXKHO
IpUoOpecTu pyJeBoe KoJeco OT MPECTUKHOM MapKu aBTOMOOWIIA, a MOXKHO BbIOpaTh pyJIeBOE KOJECO
cnoptuBHOro cruis. Ilepen BBIOOPOM HOBOIrO pyJeBOro Kojeca cie-IyeT 00s3aTelIbHO BCIIOMHUTh
3aKOHBI MEXAHUKU — YEM MEHbIIE JUaMETp KoJjieca, TeM Ooublliee YCUIINE NMPUAETCA K HEMY NPHUKJIIaIbl-
BaTh JJI OCYILECTBJIEHUS NOBOPOTa aBTOMOOWIsA. Eciau B aBTOMOOMIIE OTCYTCTBYET TMAPOYCHIIUTEND
pYJsi, TO pyJIEeBOE KOJIECO MAaJoro AHMaMeTpa MOXKET JIOCTaBUTh MHOTO HEYAOOCTB, CBSI3aHHBIX C YIpPaB-
JICHHEM aBTOMOOMIIEM.

He Oyzaer mummHUM UMETh B BUAY OJHY MAJIEHBKYIO XUTPOCTh — 3TO ChEMHOE pyJieBoe Kosieco. OHO
rapaHTUpyeT JOIOJHUTEIbHYIO0 0€30MacHOCTb, CBSA3aHHYI ¢ YrOHOM aBTOoMoOmiIs. CHUMas Kojieco Ha
CTOSTHKE, BOAMTENb BCEI1a CMOKET HalTH CBOI aBTOMOOMJIb TaM, I'Ie OH €ro OCTaBUJI.

3aMeHa pyJIeBOTO KoJieca CBs3aHA C PEUICHHEM OJHOW OuYeHb BaKHOW MPOOJIEMBI — 3aMEHOU
HNOIyIIKK 0e30macHOCTH. BONBIIMHCTBO COBpPEMEHHBIX aBTOMOOMJIEH OCHAIIEHbI MOJyIIKaMu Oe3omac-
Hoctu. OJlHA W3 HHUX BCTpoeHa B pyJseBoe koieco (puc. 1). IlockonbKy Ha pbIHKE HET TIOHMHIOBBIX
PYJEBBIX KOJIEC, OCHAILIEHHBIX MOAYIIKaMHU 0€30IacHOCTH, TO 3aMEHa PYJIEBOI0 KOJeca 03Ha4yaeT yTpaTy
OJTHOTO U3 CPEJICTB OE30MaCHOCTH BOIUTEIIS.

Jlis 3aMeHbl pyJIeBOro Kojieca MPUXOAUTCS OTKIIYUTh CHCTEMY HoJyullek Oe3omacHOCTH. Biok
YIOPaBJIEHUS CUCTEMON 0OE€30MacHOCTH 4Yallle BCEro PacloyiokKEeH B LEH-TPAJIbHOM KOHCOJHU calloHa, HO
MOXKET OBITh M B JAPYrOM MecTe. JTOT k€ OJIOK YyNpaBisieT, KaK NpPaBUJIO, U HATSHKEHUEM pEMHEH
0€30I1aCHOCTH.

Ho mnpobnema mnonymiek O€30MacHOCTH HE MCUYEPIBIBAETCS MPOCTHIM OT-KIOYEHHEM OJoKa
yIpaBJIeHUSs.

PI/ICYHOK 1- noayumka 6630H8.CHOCTI/I, HHTCIpUPOBAHHAs B PYJICBOC KOJICCO.

Bo-niepBbIX, mocie 3TOro CHUrHajbHas JiaMIlouka (MHAMKATOpP) CHUCTEMBbl 0OE€30MacHOCTH Ha
npuOOpHOI ocKe OyAeT MOCTOSHHO BKiItoueHa. OHa MOXKeT pasapaxarb Boau-tens. Ho ropasno 6onee
BAXXHO TO, YTO 3TO MOXET IOCIYXMThb IOBOJAOM K CEpPbE3HBIM INpeTeH3usaM corpyaHuka ['MBJ] mpu
MPOXO0K-ACHUH IJITAHOBOT'O TEXHUYECKOTO OCMOTpPa aBTOMOOHIIS.

B neiictBytonux IlpaBunax nopoxknoro nsuxenus (I1J1/]) He oroBopeHo o0si3aTenbHOE HaaM4une
noxymek Oe3onacHocTd. Ho ecnu OHM NpenycMOTpeHbl KOHCTPYKLMEH aBTOMOOWIS, TO CHTHAl
MH/IMKATOpa CIy>KUT MH(popMarmeil 06 UX OTCYTCTBUH, YTO MOKET MOCIYKUTh MOBOJIOM JUIsl peIIeHUs
MHCIIEKTOpa O MOBTOPHOM IPO-XOXKJICHUHM TEXHHUUECKOT0 OCMOTpa aBTOMOOWIIS TOCIE YCTpaHEHUs
HEHCIIPAaBHOCTHU.

CripaBuThCS € 3TOM MPOOIEMOIT MOKHO JABYMsI CIOCOOAMM: NIEPBBIN — 3aMacKHUpPOBATh CUTHAIBHYIO
JaMITOUKy JHO0O0 yJaJIUTh €€ aHeIn IpuOOopoB; BTOPOil — «0OMaHyTh» CHUCTEMY caMOJuarHocTuku bOY,
3aMKHYB KOHTAaKTbl CHUCTEMBbI Oe30macHOCTH. MX HYXHO COEAMHHUTh MEPEMBIUKOH C S-aMIepHbIM
npegoxpanureneM. Torna cucteMa caMOAMArHOCTUKU Oy/eT «IyMaTb», YTO MOJYyIIKa 0€30MacHOCTH Ha
MecTe, M [T03TOMY JIaMITOYKa WHMKATOpa MOracCHET eCTECTBEHHBIM 00pa3oM.
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Bo-BTOphIX (4TO emie Goyiee CYIIECTBEHHO), yIajJeHUE MOAYIIKH 0€30MacHOCTH Ha OJHOM TOJIBKO
pPYJEBOM KoJjiece HEWTpajau3yeT M BCe OCTajJbHBIE cpeiacTBa Oe3omacHocTH. IlosTomy HeoOXoaumo B
00s13aTeIbHOM TOPSAKE MOCTaBUTh B U3BECTHOCTH 00 3TOM CTPAaxOBYIO KOMIAHHUIO, KOTOpas BblIaBaia
CTPaxOBOH TOJHC BIAAEIBILy TOTO aBTOMOOHIIS.

[Momymikyn 6e30macHOCTH OTHOCATCS K KJIACCy B3PBIBOONACHBIX MpeameroB. [lapamokcanbHO, HO
IpeiHa3HauYeHHbIE 1JIs MOBBIIICHUS 0€30M1aCHOCTH BOAMUTENS U MEPEAHET0 Maccakupa MoIylKu Oe3omnac-
HOCTH CaMU MOTYT HAHECTH TpaBMy IPU HEOCTOPOKHOM oOpauieHur HUMH. [loaTomy HeoOxoaumo
COOJIIOIaTh CIIEAYIONINE MTPABHJIA.

— Ilepen custuem moaymiku 0e30MaCHOCTU C PYJIEBOTO Kojieca HY>KHO OTKIIIOUUTH aKKyMYJISTOP.
Ecnu aynmocucrema aBTOMOOMIIS OCHAIIEHa OXPAHHOM CHCTEMOM, TO Hepe] OTKIIOYEHHEM aKKyMYyJis-
TOpa CIenyeT yIOCTOBEPUTHCS B HAIWYMHM y TIOHEpAa Koaa ee pa30iokupoBku. [locnme OoTKIroueHus
aKKyMyJIATOpa HEe HY>KHO Cpa3y TpOrarh MOAYHIKY O€30MacHOCTH, a MOM0XKIATh €lle MHUHYT JIeCSTb,
MOTOMY YTO B CHUCTEME YIPAaBJICHHS IOAYIIKOH OE30MAaCHOCTH COXpAaHIETCS JJIEKTPHUUECKUU 3apsin,
KOTOPBI MOKET MIPUBECTHU €€ B ICUCTBUE AaKe MPU OTKIIOYEHHOM MUTAHUU.

— Ilomymka 6e30MacHOCTH OYEHb YYyBCTBHTEIbHA K ynapam. [lajgenue ¢ onpeneneHHON BBICOTHI
MOJKET MPUBECTH ee B AeiicTBue. Ecin npu majgenun nogymka He cpaboTana, TO CKOpee BCEro OHa yikKe
HE cpaboTaer HHUKOrAa, Jaxe B ciydae HeoOxomumoctu. C Jpy-roil CTOPOHBI, IIOCIE CBOETO
cpabaTbIBaHUA MOAYIIKA MPEBPAILAETCs B XJIaM U MMOBTOPHO HUCIIOJIb30BAHA OBITH HE MOXKET.

— CHaTy10 noaymky 0e30MacHOCTH CJeIyeT pa3MeCTUTh KOH-TAKTaMU BBEpX M XPaHUTh €€ B TAKOM
MOJIOKEHUH B MPOXJagHOM MecTe. [Ipu 3TOM BOKpyr Hee OOMIKHO OBITh OCTaTOYHO CBOOOTHOTO
npoctpancTBa. Ecnu moaymika ciay4aiiHo cpaboTaeT, oHa He HaHeceT yuiepOa yeMy-HUOYAb WIH KOMY-
HUOY/Ib.

— Tlogymika B3pbIBOOMAacHA, MOATOMY HEOOXOIMMO KOHTPOJIMPOBATH TEMIIEPATypy Cpeidbl, B
KoTopoil ona Haxoautcsa. [Ipm Temmeparype cBbimie 90 °C moayimika MOXET B3opBaThcs. Takas
TEeMIIepaTypa MOKET ObITh, HAIPUMED, B CYIIMIBHON KaMepe Mociie MOKPACKH aBTOMOOUIIS.

B aBTOMOOWMIISX, T/Ie TOAYIIKA O€30MaCHOCTH HE MPEyCMOTPEHbI KOHCTPYKIUEH, HET ¥ OMUCAaHHBIX
BBIIIIE TPOOJIEM. 3aMeHa PYJIEBOTO KOJIECa BBIMTOIHSACTCS MO YIPOLICHHOW TEXHOJIOTHH U CTOUT JICTIIEBIIE.
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Tema 8 TroHUHT cajioHa
2. TonupoBanue cTeKo.1

[IpakTHueckoe BbINOIHEHNE TOHUPOBAHUS CTEKIIA

He Bcem BomuTenssiM HpaBUTCS, YTO CHAPYKH MOYKHO PA3IIAETh BCE, YTO HAXOAUTCS B CaJOHE
aBTOMOOWJIA, B TOM YHCIIE€ U TAc-CaKUPOB, IMOITOMY YacTO BO3HUKAET JKEJIaHWE TOHUPOBATH CTEKIIa
[IOJIyIIPO3pauHbIMKM IUIEHKaMH. TOHHUpPOBAaHHBIE CTEKJIAa XOPOIIO CMOTPATCS HAa HOBOM DJIETAHTHOM
aBTOMOOWIIC C KaYeCTBEHHOW OKPACKOW, yiydiash BHEHIHWH BUA aBTOMOOWIS. CyIIecTByeT OONBIION
BBIOOp IUIGHOK JJIsI CTEKOJ, B TOM YHCJIE [IBETHBIX, IOJYNPOHUIIAEMBIX U OTPAKAIOIIUX
yIbTpaduoIETOBBIC JIYUH.

ToHupoBaHME — 3TO €10 JMYHOTO BKYCA, OJIHAKO CYLIECTBY-IOT OOBEKTHUBHBIE OIPAaHUYECHMS.
TonupoBanue crtekon aBroMoOwmiei periaamentupoBaHo ['OCT 5727-88, koTopblii paspeniaeT CHH-
’KEHHE CBETOBOTO MOTOKa depe3 J100oBoe crekio Ha 25 %, a yepe3 ocranbHble crekiaa — Ha 30 %.
[ToaTomMy mpu MOKyNKe IMJICHKU JUIsi TOHUPOBAHUS CTEKOJ HEOOXOIMMO CIIEUTh 33 COOTBETCTBHEM Ka-
YyecTBa IJICHKH TPeOOBaHUSAM CTaHIApTa, JJIS Yero CieAyeT MoTpeOoBaTh OT MOCTABIIMKA CEPTU(PHUKAT
COOTBETCTBHS. DTHM BIajiesiel] aBTOMOOMIISL OyIE€T rapaHTUPOBAH OT HEMIPUATHBIX OOBSICHEHUN
c corpynnukamu ['MBJI/], motomy uto moutu Ha Bcex moctax ['MB/IJ] umeercs obopyaoBaHue amns
IIPOBEPKHU CBETONPOHUIIAEMOCTH TOHUPOBAHHBIX CTEKOJL.

CyTb omnepanuu TOHHUPOBAHHSI COCTOMT B MCKYCCTBE HAKJIEWKH HEOOXOJUMOW IUIEHKH Ha CTEKIIO.
KoMI1eKThl TJIEHOK U1 TOHUPO-BaHUS aBTOMOOMIJIBHBIX CTEKOJI IOCTABISAIOTCA B IBYX BapuaHTax: 1) B
BUJIE PYJIOHA, U3 KOTOPOro HE0OXOAMMO OyJeT BbIpe3aTh KYyCKU MO (opMe CTEKOJI; 2) B BHUJE I'OTOBBIX
BBIKPOEK, CJIEJIaHHBIX 10 (pOpMe CTEKOJI.

Bropoii BapuaHT mpakTuyHee, HO OH He JoIMycKaeT omuOok. Ecaum mo HeocTopokHOoCcTH Oyjaer
UCIIOPYECHO XOTs OBl OJTHO MOJIOTHO M3 KOMIUIEKTa, TO KYyIHUTh €ro B OTAEIbHOCTU Henb3s. [Ipunercs 3a-
HOBO IIOKYIIaTh BEChb KOMIUIEKT BBIKpOEK. KonmdecTBO IUIEHKHM B PYJIOHE MPOJAETCA C HEKOTOPBIM
3aracom, KOTOpbIii HEOOXO0AUM JJI1 KOMIIEHCAIIUY HEYAAYHBIX OIBITOK.

Pabora ¢ mienkoii TpebyeT OONBIIOro TEPIEHHS M TIIATEIBHOCTH. JlydIe BHIOTHATH €€ BIIBOCM.
Ecnu ucnone3yercs IJeHKa pyJIoHE, TO OHA BHAYajle HAKJIEHUBAETCS HA CTEKIIO, a 3aTEM €€ H3-JIMILKH
obpe3atorcs o Gopme creksa. BHavane ¢ mieHKH He0OOXOAMMO CHATh 3alllUTHBIN CIIOH, BHECTH IUICHKY
BHYTpb CaJIOHa M HAa-KJIEUTh Ha CTEKJIO. Bce 3TO Hajmo mpojenaTe B CTEPUWIBHOM YUCTOTE, MOCKOIBKY
mo0asi MbUlb, KaIllIM BOJABI MJIM BHE3AITHOE JBM)KEHHE BO3/JyXa MOXKET BECh TPYJ YHUUTOXHUTb B OJIHO
MI'HOBEHHE, TI03TO-MY-TO KJIEUTh IIJICHKY HaJl0 BHYTPHU CaJIOHA, a HE CHApPYKH.

[lepen Hakiekoill MIEHKM HEOOXOAMMO CAaMbIM TIIATENbHBIM OOPa30M OUYUCTUTH CTeKJI0. OHO
JOJKHO OBITH CTEPHIIBHO YHCTHIM CHAPYKU U BHYTPH calloHa. Henmb3si moiap30BaThCs KHUIAKOCTAMU IS
MBITbSI CTE€KOJI, MOCKOJIbKY 3TH KHJIKOCTH COJAEp’KaT aMMHaK WIM YKCyC. DTH XHMHYECKHE BEIIEeCTBa
BCTYMAlOT B PEAKIHI0 C TUICHKOW WM KJIeeM M CTIOCOOHBI MPUBECTH MaTepuall B HErogHoOCTh. Mmeer
CMBICJ IPOMBITh IPOCTPAHCTBO BOKPYT OKOH, YTOOBI CITy4aifHO HE 3aHECTH C HEro IpsA3b Ha IUleHKy. Ecin
3TO MPOU30MAET, TO UC-TIPABUTH PE3YIbTAT OYAET YK€ HEBO3MOXKHO.

Haunnast ¢ pa3MOTKH pyJIOHA, IUIEHKY CIIEAyeT CTapaThCsl Jep-KaThb IMOCTOSHHO HaTsAHyToW. Ecnu
IUIEHKA CIUIMHETCS WIN MOIYYUT-CA 3aJI0M, TO Pa3riaJuTh €€ MOTOM Oy/AeT Helb3sl HUKaKUM CIOCO-00M.
OT pysioHa HYKHO OTMOTaTh KyCOK HYKHOM JUIMHBI U 00pe3aTh ero NpuOIn3UTENbHO 10 (hopMe cTeKa ¢
HEKOTOPBIM MPUITYCKOM Ha JalbHEMUIIYIO OIPE3KY.

YroObl 00pe3arh IUIEHKY 10 (hopMe CcTeksa, ee BHayajle HY>KHO MPUIOXKHUTh C HAPYKHOW CTOPOHBI
CTEKJIa 3alllUTHBIM CJIOEM K cebe.

Ilepen sTuM ciexyer oOpbI3raTh M3 MyJbBEpU3aTOpa HAPYKHYIO CTOPOHY CTEKJA CIa0bIM MBLIBHBIM
pacTBOpoM. AKKYpaTHO MPHJIOKUB IUIEHKY K CTEKJIy U OOpBI3raB HapyXHYIO CTOPOHY IUIEHKH TEM XKe
MBUIBHBIM PacTBOPOM, HEOOXOIUMO 00s3aT€NIbHO YAAJIUTh IMY3bIPbKU BO3JyXa M3-TOJ IUIEHKH pedpom
JUHENKN 100 BaIMKOM JUIsl HakaTku Qororpaduil. Tolpko Temeps OCTPHIM HOXKOM IUJIEHKA oOpe3aercs
1o hopMme cTekIa.

[Tocne 3TOro MmIeHKy Hy>KHO CHSTh C Hapy>KHOW CTOPOHBI CTEKJIA U IIEPEHECTH BHYTPb CAJOHA JJIs
OKOHYATEJIbHOM €€ HAaKJIEHKH Ha BHYTPEHHIOIO CTOpPOHY cTekia. Ilo Mepe CHATHS IUIEHKH II0JIE3HO
OpBI3raTh BOAY MEXIY €€ Hapy>KHOI MOBEPXHOCTHIO U CTEK-JIOM, YTO MOMOKET IUIEHKE JIETYe OTAENAThCA
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oT crekJia. XKenaTenpbHO HE yAANATh IUICHKY CIHMIIKOM JalleKo OT CTeKJIa, YTOObl Ha Hel He 00pa30Baliuch
3amoMbl. IIpn 3TOM IIEHKY Bce BpeMsl HY)KHO J€p-)KaTb B HATSHYTOM COCTOSIHMM, HE JaBas e
CKpy4MBaThCSI.

[Tocne cHATHUSA IUIEHKU HYKHO ¢ OOJIBIION OCTOPOKHOCTBIO B/IBOEM C IIOMOIIIHUKOM IEPEHECTH €€ B
CaJIOH U aKKypaTHO HAJIO)KUTh HA BHYTPEHHIOIO IIOBEPXHOCTH CTEKIA. [[OBEpXHOCTH IJIEHKH, KOTOpast A0
TOoro ObUIa CHapyXu, Temepb JOJDKHA OKa3aThCs O00-palleHHON BHYTpPb, K IIOBEPXHOCTH CTEKJa.
[TockonbKy IJI€HKa UMEET TOUHYIO (POpPMY CTEKIIa, €€ MOYKHO MPUIIOKHUTh TOIBKO OJ-HUM OIPEEICHHBIM
o0pa3oM. BHOBb CMOYHMB BHYTPEHHIOIO TIOBEPXHOCTh CTEKJIa M HAPY>KHYIO CTOPOHY IJICHKH MBLIBHBIM
pacTBOpoM, HEOOXOAMMO MPUKATATh €€ BATMKOM HJIM KpaeM JIMHEWKH JUIsl YaJCHHsI BIard U ITy3bIPhKOB
BO31yXa. B yriax npukareiBaTh MIEHKY y100HEee JINHEHKOM.
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Tema 9 HapyxxHoe o00py10BaHHE Ky30Ba
1.0npenenienne XapaKTepUCTUK BHENIHUX CBETOBBIX NPUOOPOB

[TpakTHdeckoe onpeneneHue XapakTepUCTUK CBeTa ap, CPABHEHHUE XapaKTEPUCTHK (ap pa3IMuHbIX
MPOU3BOAUTENEH

J1yis TpoBeIeHUS] IPOBEPKU TEXHUIECKOTO COCTOSTHUS (hap TOJOBHOTO OCBEIICHUS TPAHCIIOPTHOTO
CPEICTBa C MOMOIIBI0 COOTBETCTBYIOIIETO MPUOOPA CIIEIyeT BHITIOIHUTD PAJl OATOTOBUTEIBHBIX
onepauuid B yKa3aHHOM NOCJIEI0BATEbHOCTHU:

1.

10.

11.

Y cTaHOBUTH ITPOBEPSAEMOE TPAHCIIOPTHOE CPEACTBO HA padOUyIo IUIOIIAJKY BCEMH KOJIECAMU TaK,
YTOOBI [0 NIEepeIHEl TPaHuIIbl TUIOMIAIKU OCTaBaJIOCh PACCTOsSIHUE HE MeHee 1 M, a 10 OOKOBBIX
rpanun; — He menee 0,5 m. (ITox paGoueit mIomaaKoi MOHUMAETCSI POBHAS TOPU30HTATBHAS
IJIOLIA/IKa C TBEPABIM MOKPHITHUEM, UMEIOIIAsi OTKJIOHEHHE OT TOPU30HTAILHOTO MOJIOKEHHSI He
6oree 3 MM Ha | M U METPOJIOTHYECKH TTOBEPEHHAS TI0 TOMY TTOKa3aTelo. )

[IpoBepuTh naBneHUE BO3AyXa B IIMHAX U MPU HEOOXOAUMOCTH JIOBECTH €T0 IO HOPMBI.
[IpoBepuTh 1ENTOCTHOCTH Pap U HAJIEKHOCTh UX (PUKCAITIH.

JJis TpaHCTIOPTHBIX CPEJICTB, 000PYI0BAHHBIX PErYJIUPYEMONi MOIBECKOM, 3aBECTH ABUTATENb U
YCTaHOBUTBH MOABECKY B TPAHCIIOPTHOE TOJIOKEHUE BCEX OCEH, TTOCIIE YETO 3ariylIuTh JBUTATEb.

[IpoBepuTh paboTOCIOCOOHOCTH KOPPEKTUPYIOUINX YCTPOUCTB cBeTa dap. [locne mpoBepku
YCTaHOBUTH KOPPEKTOP B COOTBETCTBYIOIIEE 3arpy3Ke nojoxeHue. Ha TpaHcropTHBIX cpeacTBax,
000pYyI0BaHHBIX PETYIUPYEMOI MTOJABECKOM BCEX OCEH, YCTAHOBUTH KOPPEKTOP B HYJIEBOE
10JIO)KEHHUE HE3aBUCHUMO OT 3arpy>KEHHOCTH TPAHCIIOPTHOI'O CPEJCTBA.

J1J1s TOpO’KHUX TPAHCHIOPTHBIX CPEICTB Kareropuu M1 obecnieunTh 3arpy3Ky TPaHCIIOPTHOTO
cpenctBa maccoit (70 + 20) kr (4esoBeK Wi Ipy3) Ha 38 JHEM CUJICHBE.

OHpe,Z[eJ'H/ITB HCpBOHaanBHLIﬁ HaKJIOH CBETOTECHEBOM I'paHHUIIbL OJIMIKHETO CBETA Q)ap 10
0003HaYEHHIO 3aBOJa-U3roTOBUTCIIA.

OHpe,[[eJ'II/ITB THII (bap o 0603Ha‘leHI/IHM, HAaHCCCHHLIM Ha UX paCCCUBATCIIN.

Pacrnonoxute npubop Tak, 4ToObl PACCTOSHUE OT paccenBaTelis ¢apbl 0 JIMH3BI IPUOOpPa ObLIO
PaBHO PacCcTOSHUIO, IPEyCMOTPEHHOMY MHCTPYKIMEN MO SKCILIyaTaluy npudopa.

Pa3mecTuth onTHyecKyro KaMepy IO BBICOTE TaKUM 00pa3oM, YTOOBI cepeinHa Gapbl O BICOTE
HaxOJMJIaCh HAa OJIHOM YPOBHE C CEPEAUHOM I10 BBICOTE IOJIO0KEHHUS JINH3BI.

CopueHTHpOoBaTh ONTHYECKYIO KaMepy mpubopa Tak, 4TOObI MPOI0JIbHAS OCh KaMEPhI
pacroJiarajach B OJTHOM TJIOCKOCTH C UCXOJIHOM OChiO (haphl. [yt 3TOTO CleayeT ucroib30BaTh
OpHUEHTHpYIOIIee MpUCToco0IeHHe MPUOOpPa, KaK MOKa3aHO Ha PUCYHKE.
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Puc. YcranoBka nmpubopa 11st mpoBepKH cBeTa dap: 1 — opueHTupyroliee npucrnocobdieHue; 2 —
IIOBOPOTHBIM IITAaTUB; 3 — ONTHYECKask KaMepa; 4 — TeJexkKa )i IEPEMELLIEHUS 110 MOy

Puc. JInmMO pyKOSITKM JJ1s1 YCTAaHOBKU MOJIOKEHUSI U3MEPUTENILHOTO IKpaHa: 1 — pykosTKa; 2 — miKana; 3
— yKa3aTelb

Jlanee npoBepsieTcs cBeT ¢ap:
1. Bxmounts OmmkHUM cBeT dap.

2. C IOMOIIBIO PYKOSITKH C HAHECEHHOW IITKaJIONW yCTAHOBUTH H3MEPHUTEIBHBIN YKpaH Mpudopa B
MOJIOKEHUE, TPU KOTOPOM FOpU30HTAJIbHAS JIMHUSI HA HEM COBIIAJIa€T C JIEBOM YacCThIO
CBETOTEHEBOU rpanuibl apbl. OnpenenuTs a0COMOTHOE 3HAYCHNE YKA3aHHOTO CHIKEHUS TI0
LIKaJe.

3. IIpoBeputh XapakTep pacroioKeHUs: CBETOBOIO ISTHA Ha 3KkpaHe. CBETOBOE MATHO JOKHO
MMETh BBIPAXKEHHYI0 CBETOTEHEBYIO IPAHMILY B COOTBETCTBUH C HAHECEHHOM Ha dKPaH pPa3METKOM.
Touka nepecevyeHus MpaBoil U JIeBOM yacTeil CBeTOTEHEBOW IpaHULIbI (papbl TOJIKHA HAXOAUTHCS
Ha cpenHen BeprukanbHou imHuu H-H skpana.

4. 1lpu Hanuuuu Ha TPAHCTIOPTHOM CPEICTBE (ap, OCHAIICHHBIX ra30pa3psaIHbIMUA UCTOYHUKAMU
CBETa, MPOBEPUTH UCIIPABHOCTh ABTOMATHIECKOT0 KOppeKTopa (hap myTeM HaOIIOACHHS 32
HEU3MEHHOCTbIO TOJI0KEHHS CBETOTEHEBOM IPAHUIIbI IPU MOKAYUBAHUU TMOJPECCOPEHHOM YacTh
TPAHCIOPTHOTO CPEJCTBA MMyTEM MEPUOIUYECKOTO MPUIOKEHHSI YCHIIUN K KY30BY B
BEPTUKAIBHOMU MJIOCKOCTH, a TAK)KE OMBIBATENs (hap MyTeM MPUBEIICHUS €TO B JICHCTBUE.

5. IIpoBepuTh ypOBEHB MOJ0KEHUS JIEBOM YaCTU CBETOTEHEBOM I'PaHUIIbI, KOTOPBIH 10JIKEH
COOTBETCTBOBATh 3HAUEHUIO, YKa3aHHOMY B YCIIOBHOM 0003HAaY€HHH, a TIPU €r0 OTCYTCTBUU —
yKa3zaHHOMY B TaOiuIe.

6. K momyueHHOMY 3HAaU€HUIO YPOBHS CHIKeHUs TpubaButh 150 MM (1,5 %) u u3mepuTh B 3TOM
MOJIOXKEHUH cuily cBeTa (pappl. CpaBHUTH MOTYYEHHOE 3HAYEHHE C HOPMATHUBHBIM IS
OCBEIIEHHON yacTH 3kpaHa. [lonoxeHnue poronpueMHrKa Ha U3MEPUTEIBHOM SKpaHe JOIKHO
COOTBETCTBOBATh YKa3aHHOMY Ha PUCYHKE.

7. BpryecTh U3 aOCOMIOTHOTO 3HAYCHUSI CHUKEHUs cBeToTeHeBOM rpanutibl 100 mwm (1,0 %) u
M3MEpUTH B 3TOM MOJIOKEHUH cuily cBeTa ¢apbl. [lomyueHHOe 3HaUeHHe CPAaBHUTH C
HOPMATUBHBIM ]ISl TCHEBOH YacTH 3kpaHa. [lonokeHue GpoTonprueMHruKa Ha U3MEPUTEIHLHOM
9KpaHe JTOJHKHO COOTBETCTBOBATh YKa3aHHOMY Ha PHCYHKE.

8. BxumounTh nanbHMIA CBET dap.

9. YCTaHOBUTH C IOMOIIBIO PYKOATKH U3MEPUTEIILHBIN dKpaH MPHOOpa B HyJIEBOE MOJIOKEHHE IO
muMOy pykosiTKU. [IpoBepUTh pacnoioKeHne CBETOBOTO IATHA HA dKpaHe: BEPTUKAJIbHAs OCh
CUMMETPHUH CBETOBOTO IISITHA JOJDKHA COBNAJATh C BEPTUKAIBHOM JIMHUEH pa3MeTKu. L{eHTp
CBETOBOTO MATHA HE JIOJIKEH OBITH BBIIIE IIEHTPA Pa3METKH HKpaHa.

10. Ans dap Tuna U (HU, DR) npoBepuTsh cuity cBeTa, yCTaHOBHUB (DOTOIJIEMEHT B TOUKY, Haubosee
SpKO OcBelleHHY10 Ha skpane. s dap tuna CU (HCU, DCR) npoBepuTh cuily cBeTa, yCTaHOBUB
(doTosrneMeHT B TouKy, Haxosmytocst Ha 100 mum (1 %) BbIlie CBETOTEHEBOW TPAHUIIBI OJIMKHETO
CBeTa 3TOi e ¢apsbl.


http://ustroistvo-avtomobilya.ru/wp-content/uploads/2012/08/Limb.jpg

a

11.

12.

13.

14.

15.

16.

45

[ToBTOPUTH OMNEpanuu Mo yCTaHOBKe MPUOOpa ISl MPOBEPKH cBeTa (ap, pacnoI0KEHHBIX 10
apyromy OOpTYy TPaHCIOPTHOTO CPEIACTBA, TOCIIE YETO OCYIECTBUTD MTPOBEPKY OJIMKHETO U
JaJIbHETO CBETa, KaK yka3aHo Bbille. [10 OkOHYaHUM MPOBEPUTH U CII0KUTH KOHTPOJIbHBIE
3HA4YEHUs CHJIBI CBETA BCEX OJIHOBPEMEHHO BKIIIOUAEMBIX (hap JaIbHETO CBETA, HAHECEHHBIC Ha
pacceuBarenu. CpaBHUTD MOJYYEHHOE 3HAUCHUE C MPEENIbHO IOy CTUMBIM.

Bxi1rounTh IPOTUBOTYMAaHHBIHN CBET.

VY CcTaHOBUTH NU3MEPUTENIBHBIHN 3KpaH NpUOopa C MOMOIIBI0 PYKOSTKH B IOJI0XKEHHUE, TP KOTOPOM
rOpPHU30HTAIbHAS JTUHHS Ha HEM COBITAJaeT CO CBETOTEHEBOM rpaHuIleii ceta (apbl. OnpeaeanTh
IO MIKaJe TMMOa a0COMOTHOE 3HAYCHNE YKA3aHHOTO CHUKEHHUSI.

IIpoBepuTh pacnoiokeHre CBETOBOIO IsATHA HA SKpaHe. OHO 10JKHO UMETh BBIPA3UTEIbHYIO
TOPU30HTAIIbHYIO CBETOTEHEBYIO TPAHHUILY.

HpOBepI/ITB YPOBEHb IMOJIOKCHUA CBETOTCHEBOM I'paHHUILIbI, KOTOpBII71 JOJIDKECH COOTBETCTBOBATH
3HAYCHHUIO, YKa3aHHOMY B Ta6JII/IHe

OT nonyyeHHOTro 3HaYeHUs! YPOBHs CHIKEHUS OTHATH 530 MM (5,3 %) 1 U3BMEpUTH B 3TOM
MOJIOKeHUHU cyity cBeTa (papel. [TomydeHHOE 3HaUYEeHNE CPAaBHUTH C HOPMATHBHBIM JJIsI TCHEBOM
yactu sKkpana. [lonoxenue GoTonprueMHIKa Ha U3MEPUTEIHHOM IKPaHEe JOHKHO
COOTBETCTBOBATh YKA3aHHOMY Ha PHCYHKE.

14 6 L
—150 mm ] e ] =
(—=1,5 %) s s |
____________ A H H__N______'O_-‘ H
P U: 100 vm -
s 1 (1%) 1
// I I
~
V !

Puc. YcranoBka oronpueMHuka npyu M3MEpEeHUH CUJIbI CBeTa (ap OJIMIKHETO CBETA: a — B OCBEIICHHOMN
YaCTH U3MEPUTEIHHOTO KpaHa; 0 — B TEHEBOW YaCTH U3MEPHUTEIBHOTO 9KpaHa; | — oTonprueMHHuK

3aMeuaHus:

1. Psan usmepurenbHbIXx npubopos, HarpuMep OIl, ocHaleHbl HECKOJIBKUMHU (POTONPUEMHUKAMU,
PacrnosaoKeHHbIMUA OJTHOBPEMEHHO B 00€MX KOHTposIbHbIX Toukax (-1 % ,+1,5 %). B ciayuae
NPUMEHEHHsI TAaKUX IPUOOPOB MPOBEPKHU (cM. MIl. 6 U 7) mpoBoAsTcs Oe3 nepeMereHus
M3MEPHUTEIBHOTO SKpaHa Mo BEICOTE.

[Ipu mpoBepke MOKET BOSHUKHYTh HEOOXOAMMOCTh TIEPEBOIa €AUHUI] OCBEIIEHHOCTH B
€IMHUIIBI CUJTBI CBeTa. Takoil mepeBoi MOKHO OCYIIECTBUTD, MOJIb3YSACh TAOIHIICH.

Tabmuma. [IpuMepHOE COOTHOIICHNE €TUHUIL OCBEIIICHHOCTH U CUJIBI CBETA

OcBemenHocTh, Cuna cBeta, k1 OcBeneHHOCTh, Cua cBeTa, K1

JIK JIK
1,00 650 1,60 1000
1,20 750 2,50 1600
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Puc. YcranoBka poTonpuemMHuKa Mpu U3BMEPEHUH CHJIBI CBETa MMPOTUBOTYMAHHOM (apbl B TEHEBOM
YacTH CBETOBOTO MATHA

[Tpubop tuma OIl ocHamieH (HOTONMPUEMHHKOM, PACIOJOKEHHBIM B YKa3aHHOW KOHTPOJBHOM
Touke. B 3TOM cnyuyae naHHas mpoBepKa MPOBOAMTCS 0e3 mepeMelleHHs] U3MEPUTEIBHOI0 3KpaHa I10
BBICOTE.

[IpoBepka TEXHHYECKOTO COCTOSIHHS MPOYUX MPHOOPOB OCBEIICHUS W CBETOBOM CHTHATH3AINH
OCYIIECTBISIETCS B MOCJEI0BATEIILHOCTH, YKa3aHHOM HIDKE:

[IpoBepuTh TPABHWILHOCTH M COOTBETCTBHE YCTAHOBKH CBETOBBIX MPHOOPOB HA TPAHCIIOPTHOM
cpenctse. OnpeaenuTs HAIUYUE Ha MPUOOPaX OCBEIECHUS U CUTHATN3aluU 0003HAYEHUN, YKA3bIBAIOIINX
Ha YTBEPXKICHUEC WX TUMA W ONPEISISMIONIMX (YHKIMOHAIBHOE Ha3HAUYeHUE MPUOOPOB, 0COOCHHOCTH
MoHTaxa. [Ipu HeoOXOaUMOCTH U3MEPUTHh PACCTOSHHUSA, HOPMHUPYEMBIE IPH YCTAaHOBKE CBETOBBIX
puOOpPOB.

OueHUTh LEeTOCTHOCTh U HA/IKHOCTh KpPEIUIeHUs PrUOOpOB.

OneHuTh paboTOCTIOCOOHOCTH TPUOOPOB U COOTBETCTBUE PEIKUMOB UX BKIIOUYCHHS M BBIKJITFOUCHUS.
s aToro ompoOoBaTh MpUOOPHI IMyTEM BKIIOYEHUS MX Ha Pa3HBIX pekuMmax pabotel. [Ipu sTom
CBETOBAsI MHJIMKAIHS PabOThI MPUOOPOB B KaOWHE BOJMTENS JOJDKHA COOTBETCTBOBATH YCTAaHOBJICHHBIM
TpeOOBAHUSIM.

[IpoBepuTh paboTy yKaszarejei MOBOPOTAa B YCTAaHOBIECHHOM pexume. s 3Toro ompeneimrhb
KOJIMYECTBO MUTAHHMI CBETa B MHUHYTY C MOMOIIBIO CEKyHAOMeEpa He MeHee yeM 1o 10 mpobrieckam u
CPaBHUTH MOJYYEHHOE 3HAUCHHE C IOy CTHMBIM.

BusyanbHO CpaBHHUTH CHIIy CBETa MApHBIX CBETOBBIX MPHOOPOB TPAHCIIOPTHOTO CPENICTBA, KOTOpAs
JUTs TapHBIX (hoHAper oAHOro (PYHKIIMOHATILHOTO Ha3HAYEHHUs JOJKHA pa3nyaThcs He 0oJjiee YeM B JBa
pasa.

[TpoBepuTh COOTBETCTBHE YCTAHOBKH CBETOOTpaXKaTeliel HOPMATHUBHBIM TPEOOBAHUSM.

[Ipyn HEOOXOAUMOCTH MPOBEPUTH MPABUIBHOCTH HAHECEHHUS CBETOOTPAXKAIOIIEH MU KOHTYPHOU
MapKUPOBKH Ha OOpTaxX TPAHCIIOPTHOTO CPECTBA.
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Tema 9 Hapyxaoe 060opyoBaHre Ky30Ba
2.YcTaHOBKA 3JIEMEHTOB a3POAUHAMMKH HA aBTOMOOMJIb

O3HakoMJICHHE C HANIPABICHUSAMHU TIOHHMHTa Ky30BOB aBTOMOOMIIEH
AHTHKpPBLTI0. OIHMM U3 D3JEMEHTOB a’pOJMHAMHUYECKOTO 00-Beca aBTOMOOWIIS SIBIIACTCS

AQHTUKPBUIO. AHTUKPBUIO TPEACTaBIACT COOOM MO KOHCTPYKIMU MEPEBEPHYTOE CAMOJIETHOE KPBUIO
HEeOOJIBIIOr0 pa3Mepa, KOTOPOE BMECTO MOABEMHOT0 3 deKTa 0OBIYHOTO Kpblila, HA000POT, MPUKUMAET
ABTOMOOWIIb K 3eMJie. SIBJISSICh Kpa-CUBBIM AJIEMEHTOB JIM3aliHa, aHTUKPBLIO BBIMOIHICT BAXKHYIO TEXHO-
JIOTUYECKYI0 (DYHKILHMIO, YJydlias yCTOWYMBOCTH aBTOMOOWIIS MHpU OOJNBIIUX CKOPOCTAX JBHUIKEHUS.
CoBpeMeHHOE aHTHKPBLIO, )KECTKO 3aKPEIJICHHOrO Ha Ky30Be, mouTH Ha 40 % ynydiiaer aspoauHaMHu-
YeCKHe TI0Ka3aTeIr aBTOMOOHIIS.

['maBHBIM yCIIOBHEM JOCTH)KEHHUS CTOJb BIEYATIIAOMEro d>(dQexra sBISETCS TI'PaMOTHOE
KOHCTPYUPOBAaHUE AaHTHKPbUIA C Y4YE€TOM 3aKOHOB adpOJMHAMUKH. HemnpaBHIBHO W3rOTOBIIEHHOE
AHTHUKPBIJIO MOXKET JIaTh IMPOTUBOMOIOKHBIN d3PPEKT U MPUBECTH K aBapuitHON cutyaruu. [loaTromy mpu
0030pe pbIHKA, OCOOEHHO HEenpoPecCUOHATBHOTO, WM ACCOPTUMEHTAa COMHUTENIBHBIX Mara3uHoOB
aBTO3amyacTeil ciaenyeT OYeHb KPUTUYHO MOJXOAUTH K BbIOOPY TIOHMHIOBO-TO aHTUKpPBLIA, ONMUPAsCh HA
3HaHUS U OMBIT NPO(PECCUOHATIOB B 00-JIACTH a3POAUHAMUKH.

IlockonbKy Ha3HAa4eHHME aHTHKpbLIA 3aKIOYaeTcsd B CO3LAHMM  adpPOAMHAMMYECKOM CHIIBL,
IPUKUMAOLIEH aBTOMOOWIIb K ONOPHOW MOBEPXHOCTH, TO YCTAaHABIMBATh AHTUKPBLIO HYKHO TaM, IJe
BO3-7IEMCTBHE HA HETrO0 HAOErarollero noToka Bo3ayxa OyJeT MakCUMalbHbIM. TakuM MecTOM SIBISIETCS
mo0as 30Ha, HE «3aTeHEHHasD» Ky30BoM. Hanpumep, y Ky30BOB THIIa «Ce€JlaH» TaKasi 30Ha pacro-jiaraercs
3a HAJCTPOMKOM Ky30Ba, B MepeiHel 4acTH KpbILKU OarakHuka. Cuia, NpHKUMaoIas aBTOMOOWIb K
3emie, OyJneT co3-AaBaTbCsi TaMm, TIJ€ IIOTOK BO3AyXa, 000#as KaOMHY, CHOBa YIUIOT-HSETCH.
PacnonoxeHne aHTUKPBLIA B 30HE pa3pekeHus sxernaeMoro ¢ ¢eKxra He AacT.

Hanpumep, y otedectBenHoro apromoOminst BA3-2110 «Kury-nm» eme Ha 3aBOjie-U3TOTOBUTENE
CTaBAT HEOOJBIIOE AHTHKPHLTO Ha Oaraxkauke (puc. 1). Jlake Takoe MalieHbKOE aHTHKPBLIO, TPABUIBHO
CKOHCTPYHPOBAHHOE, 00ECIIeUUBAET «IPHKUMHOI» 3(PPEeKT HE TOJBKO 33aJHHX, HO U MEPEeIHUX KOJeC
aBTOMOOMJIS.

Puc 1 — antukpsuio BA3-2110

UYem nanbliie OT Ky30Ba BBIHECEHO aHTU-KPBUIO, TEM MPOYHEE JOJKHO OBITh
ero kperuieHue. Cuna JaBleHHs HaOeraromero noToka, noj Bo3AeHCTBUEM KOTOPOii
IUIOXO 3aKpEMN-JIEHHOE aHTHKPBIIO MOXET OTOPBAThCSA U MPU-UYUHUTH BPEI APYTUM
y4JacTHHKaM JBMKeHHs, nHorza npesbimaer 1000 H. IToatomy ecnu mpezmnonaraercs
yyacTue aBTOMOOMJISI B HPO(ECCHOHANbHBIX TOHKAaX, TO AS(PPEKTUBHOCTHIO
AQHTHUKPBIJIA MOKHO IIOXKEPTBOBATh, YKPEIUB €TI0 MOOIMKE K Ky30BY.

Crnoiuepsl. [Tpu uneanbHON a’poAMHAMUKE aBTOMOOUIISI MOKHO JIOCTHYb PABHOTO paclpe/esIeHus
HOpPMaJbHBIX pEaKkUUi OINOPHOM TOBEPXHOCTHM Ha NEepeaHuX U 3agHuX Kosnecax. Ho xopomas
a’pOJMHAMUKA aBTOMOOMIISL IOCTUTAETCsl HE TOJIBKO € IMOMOIIbIO AaHTUKpBLIA. bosbIioe 3HaueHne uMeeT
OpU 3TOM CIOMJIep, pachojOXKEeHHBIM Ha mnepeaHeM Oammepe. [7aBHBIM Ha3HAYEHHEM 3TOTO
a’pOIMHaMUYEeCKOro oOBeca aBTOMOOWIIS SIBISETCS CO3[aHUE MPEMSTCTBHs IMOMNaJaHUI0 BO3JyXa O]
JTHUIIE aBToMoOmIs. Jlemo
B TOM, YTO TOTOK BO3[yXa IOJ JHUIIEM aBTOMOOMWJIS, CTAJKUBAsCh C 3JIE€MEHTaMU XOJOBOW 4YacTH,
BBI3BIBAET JIOMOJHUTEIBHOE CONPOTUBJICHUE IBM)KEHUIO aBTOMOOMIIS, @ 3TO CHHMXKaeT HOPMaJbHbIE pe-
aKLMM ONOpPHOM TOBEPXHOCTH B 30HE KOHTAKTa KOJIEC U YXYJIIA€T YCTOWYMBOCTb M YIPaBISIEMOCTh
aBTOMOOMIIS.

HekoTopeie aBTONpOU3BOAUTENN, YTOOBI HE JOIYCTHUTh OMHMCAHHOTO 3((eKTa, yCTaHABIUBAIOT
npoMIMpPOBaHHBIE MAHETU IMOJ JHUIIEM aBToMoOuis. OAHAaKO MpaKTHKa MOKa3aja, 4To JIyYLIUM M
OJTHOBPEMEHHO 0o0Jjiee MPOCTHIM pEIIeHHuEM 3TOW MpoOIEMBbI SIBISIETCS YCTAaHOBKA IMEpEIHEro croiiepa.
Haxonsce Ha nepeaneM Gamrepe aBTOMOOWIIS, OH IEpEeHAIpaBiisieT OTOKH BO3/lyXa BBEPX Ha PaguarTop.
[Ipu sToM BMecTO moabeMHOro 3ddexra Oyner HaOMOAATHCA NMPUKUMAHUE aBTOMOOWIIS K OINOPHOM
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MOBEPXHOCTHU BCJIEICTBHE BOZHUKHOBEHUS Pa3pexKeHus Mo AHUIeM aBToMoOuis. Takoi a¢dexT nnoraa
Ja’ke Ha3bIBAIOT «d(PQPEKTOM 3eMin». 3aHUIN CIIOIIep BHITOIHSIET MPAKTHYECKH Ty K€ 3a1ady, 4To |
nepeanuii. K To-my ke oH 6epet Ha ce0s1 GyHKIMIO aHTUKPBLIA.

N3 pa3zHoBUAHOCTEH CIIOWIEPOB CieayeT Ha3BaTh €IIe CIOWIephI-KO3bIpbKkU. OHU yCTaHABIMBAIOTCS B
MecTax CpbIBa BO3YLIHOIO MOTOKA U JAAIOT JOBOJBHO OLIyTHUMBIN a’poanHamuueckuii adpdexr. Cyiie-cTByoT
TaK)Ke CIOPTUBHBIC CHOWIEpHI s JitoOuTenel ctputpeiicunra. imest J0BOJIBHO MPOCTYIO U B TO K€ BpeMsi
MaKCUMaJIbHO 3(p(peKTHBHYIO a3poInHAMUYECKYIO ()OPMY, OHH BBITJISIAT BIICUATIISIONIE.

Hapyxupix oOTekaTeneil BO3AYLNIHOTO IOTOKA, HMEHYEMbIX JedueKTopaMH WU CHOWIepaMHy,
BBIITYCKACTCs BEJIIMKOC MHOXKCCTBO. HpI/IO6peCTI/I HUX MOXHO OTACJIBbHO, HE CBA3bIBASA IOKYIIKY C TIOHHMHI'OM
JPYTUX YacTei Ky30Ba. JleiekTop BHOCUT 3HAYUTEIbHBIC U3MEHEHUS
B 001K aBTOMOOWIS. OH HE 3aBUCHUT OT APYruxX paboT ¢ Ky30BOM, U €0 MOXKHO MOCTaBUTH B JI000€
BpeMs. ['1aBHOE — OKpacuTh ero
B HY)KHBI LIBET M XOPOILIO 3aKpenuTh. OUeHb Ba)KHO MPU YCTAaHOBKE JAe(diexTopa MpaBHIBHO Pa3METUTh
MecTa ycTaHoBKU. [leduiekTop — merans KpymHas, W €ro HENpaBWIbHAs YCTaHOBKA MOXKET HM3YypOJOBATh
BHEUIHMI BUJ Ky30Ba. [Ipuyem misa kpemneHus aedaekropa NpuaeTcss CBEPIUTh Ky30B, a JIMITHHE OTBEPCTHS
B HEM HE HY’KHBI.

Kousiecnble HUIIM U AeieKTOPBI. ApKH, 00paMIISIOLIHIE KOJIeca, Ha3bIBAIOTCSA KOJIECHBIMHU

HumaMu. OT uX a3poIMHAMHYECKUX CBOUCTB 3aBUCHUT 20 % a’poArMHAMUYECKUX MOKa3aTenen

BCETO aBTOMOOMJISI. BaskHBIMU TIpH 3TOM SIBIISIIOTCSI MHOTHE (DAKTOPBI: CaMU KoJleca C UX IIUPUHOU

Y JUaMETPOM, a TAaK)Ke JU3ANH IUCKOB U pa3-Mep KOJECHOUN HUILIH.
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Tema 10 Asporpadus 1 aHTUKOPPO3UOHHBINA TIOHHHT aBTOMOOMIISL.
1.IIpuMeHeHHEe MHOTOIIBETHOTO JIAKOKPACOYHOT0 MOKPBITHSA

[Toabop Kpacok, NOArOTOBKA OKPAIIMBAEMOU MTOBEPXHOCTH,

B KOHCTpYKIIMM aBTOMOOWJISI HMMEETCS JOBOJBHO OOJNBIIOE KO-TMYECTBO Pa3HOOOPA3HBIX
IJIaCTMAcCOBBIX JleTasiei. HekoTtopble M3 HHUX HYXKJalOTCd B JEKOPaTHUBHOW OKpacke (Hampumep,
IUIACTMACCOBBIE OaMIIepHhl, CIIOMIIEPHI | T. II.).

Ilepen oOpa®oTKOIl MJIACTMACCOBOI JeTanu CJleayeT YTOYHUTh MapKHpPOBKY Marepuana, u3
KOTOpPOI'0 HM3TrOTOBJIEHa 3Ta jAeTaidb. Marepuansl ¢ MapkupoBkamu AAS, ABS, PC, PVC - 310
tepmorutactel (1-s1 rpymnma); PA, EP, PUR — TepmopeakTHBHBIE IMJIaCTMAacCChl, T. €. AypoIuiactsl (2-s
rpynmna); PP, EPDM, POM — nomunponuiens! (3-a rpymnmna). Ilokpacka MaTepualioB KaXKAO0H M3 ITHX
IpyII UMEET CBOIO Celu(PHKy, KOTOpas JOHKHA YUUTHIBAThCS MPH padboTe.

Cayuaertcst, YTO Ha JAeTalsiX OTCYTCTBYET MapKUPOBKA. DTO TU-IIMYHO JUIS IeTajlel, N3rOTOBJIEHHbIX
MEJIKUMU YaCTHBIMH KOMIAaHUsA-MH. K TakuM M3AETHSAM CleIyeT OTHOCHTHCS OCOOCHHO BHHUMATENBHO.
YacTo Ha NMOBEPXHOCTH TAaKUX ACTAJICH MUMEETCS HEYNAJICHHBIM CIOW CUIMKOHOBOM CMAa3KH, KOTOpas
UCIOJIb3YETCS MPU UX MPOU3BOJCTBE. Takast cMa3ka riiy00KO MPOHUKAET B MaTepUal IeTalH.

[lepen mokpackoi MIacTMAacCOBBIE JIETAIN HY>KHO OTMBITh OT PACTBOPUMBIX B BOJIE 3arps3HEHUI,
nocine yero HarpeBaTh 10 Temieparypsl 60 °C He menee 30 MuH. 3aTeM MOBEPXHOCTH CIEAyeT 00e3-
KUPUTH CIICLUATBLHBIM pacTBopuTeseM. g mactMace 1-i rpynmbl UCTIOIb3YyeTCs pacTBOpUTENb 39208,
a OCTaJIbHbIE 00pabaTHIBAIOTCSI PACTBOPUTENIEM /i AMOKCUAHBIX TpyHTOB 3871S. Ecnu mmactmaccoBbie
JeTand HEe OYHMIIATh W HE O00€3KUPHUBATh, TO CHIMKOHBI OK&XYyTCS PpACIPEACICHHBIMA TI0 WX
MMOBEPXHOCTH, YTO CYIIECTBEHHO YXYILIUT aJr€3HI0 JAKOKPACOUYHOI'O TOKPBITHSL.

Jlnsi HeMapKHpOBaHHBIX IUIACTMACCOBBIX H3/E€IUN ONUCAHHYIO TNPOUEAYPY HYKHO IOBTOPHUTH
HECKOJbKO pa3. [y mmactmace 3-il TpyIIbel MOXKET MOTpPeOOBAThCS TOMOJIHUTENIbHAass 00paboTKa OT-
KPBITHIM IUJIAMEHEM Ta3oBoil ropenku. Takyro oO0paOOTKy clieAyeT MPOBOAUTH JOCTATOYHO OBICTPO,
9YTOOBI HE BHI3BATH OIUIABJICHHUS IJIacTMAcChl. [Ipu 3TOM miams JOKHO KacaThCsl TOBEPXHOCTH U3-AEIusl,
JUISL TOTO YTOOBI €T0 HE 3aKOINTHUTh.

[Tocne o00e3kUpUBaHUSA HYXHO TMPUCTYNUTh K MEXaHUYECKOH 00paboTKe MOBEPXHOCTU
IUTACTMACCOBOTO ~ M3JIENUsA. JTa ONepanus OCYIIECTBIACTCS HUTM(POBOYHBIMH MaTepUalaMu  C
3epHHUCTOCTBIO He Oonee 600 MKM. 3aBepIMB MEXaHHUYECKYI0 00paboTKy, HE00X0-1MMO MPOU3BECTH eIl
oJIHO oOe3xupuBanue. [Ipu 3TOM pacTBOpPHUTENb HY)KHO HAaHOCUTH Ha MOBEPXHOCTb M3JENUI U YAAIATH
CyXOH BETOWIbIO JO TOT0, KaK pacTBOPUTENb BBICOXHET. BBICOXIIMII pac-TBOPUTENb OCTABUT Ha
MTOBEPXHOCTHU IJIACTMACCHI MATHO CUIIMKOHA, KOTOPOE HEBO3MOXKHO OYAET yCTPAHUTh.

[Tocne 06e3xuprUBaHUs MOBEPXHOCTh IIACTMACCOBOM JI€TalIM CIENyeT 3arpyHToBaTh. [lmacTmaccsl
1-it u 3-ii rpynn HYKHO TOKPBIBATh CHEIHATBHBIM TPYHTOM sl THOKNX moanokek 800R. OH HaHOCHTCS
B JIBA CJIOSI C MUHUMaIbHOU ToymuHON 5—10 MkM 3a 10 MUH 10 OCHOBHOTrO TpyHTOBaHUsA. ClouCTHIE
MaHeNIU U3 TePMOPEAKTUBHBIX IJIACTMAcC MPUMEHEHHUS CIelUaTbHON TPYHTOBKH He Tpe-OyioT. Ilocre
ATOr0 Ha IOBEPXHOCTh IUIACTMAaCCOBOM JETaad HAHO-CUTCS CJIOM BBIpaBHUBAIOLIEro TrpyHTa. B
3aBUCUMOCTH OT TMOKOCTH U3JENUs B TPYHT M MOCIEAYIOLIMHA CI0H J1aka Heo0X0auMo 100aBUTh 10 25 %
miactuduxartopa 805R.

JU1 TpyHTOBaHHS MO>KHO MCIIOJIBb30BaTh ceputo IpyHTOB 901-907. OHM OTINYArOTCS TOIBKO
uBetoMm: 901R — Oenbrit,
a 907R — uepHbIif. DTH TPYHTHI COUETAIOT B cebe CBOICTBA air€3MOHHOTO U OCHOBHOT'O I'pyHTOB. C 0/1HOM
CTOPOHBI, OHU XapaKTepU3YIOTCA OTIIMYHOM anre3ueit (IpUiIUIaHHEM) KO BCEM IuUlacTMaccaMm, BKIIOuas
PPuPP/EPDM. Ux aare3ust BbIlIe aAre3uu AaKe CTaHIAPTHBIX 3aBOJACKUX TPYHTOB. C Ipyroll CTOPOHBI,
TaKue TPYHTHI MOTYT HAHOCHUTHCS CJIOEM TOIMHMHOW 70 30 MKM M HUTM(OBATHCSA «IIO MOK-POMY» YXKe
yepe3 JBa yaca BO3AYIIHOM cymku. CMelleHHe JABYX I[BETOB IO3BOJIAET IMOJYYUTh JHOOOH OTTEHOK
CEepOT0 U MOBBIIAET YKPHIBUCTOCTh MOTYNPO3PAYHBIX IMaJICi.

JanpHelmas nporenypa MOKpackd HE OTIMYAETCS OT aHAJTOTMYHOW 00pabOTKHU MeTaNTnYecKUX
neranedl. [lo Takod jke€ METOAMKE MOXXHO OKpallMBaThb METAJJIMYECKHE IOBEPXHOCTHU, IOKPBITHIE
CHelHabHBIM aHTUKOPPO3UHHBIM COCTaBOM.
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IToxpacka aJlOMHHHEBBIX JeTajlel

[Ipu peMoHTe Ky30BOB JIETKOBBIX aBTOMOOMIIEH, 0COOEHHO MHOMApPOK, MIPUXOAUTCS CTAIKUBATHCS C
JeTalsIMU JIMCTOBOM OOIIMBKU W3 aTIOMUHHUEBBIX cIUIaBoB. CylllecTByeT OMINMOOYHOE MHE-HHE, 4TO
Kpacka He MPOYHO MPUCTAET K JIUCTY U3 ATFOMHUHHEBOTO CIJIaBa U ¢ TCYCHHEM HEOOJBIIOTr0 IPOMEXKYTKA
BPEMEHHU OTCIAUBAETCSI. DTO MOXKET UMETh MECTO, €CJIM IIPHU MOATOTOBKE aTFOMUHHUEBBIX JIeTaleil Ky30Ba
MO/ TOKpPacKy He COOJIOAAIOTCS ONpeesieHHbIE MEphl MPEJOCTOPOKHOCTH, HE BBIMOJIHICTCS
HeoOXouMasi TEXHOJIOTHSI.

Ecau nucr U3 anrOMHHHMEBOrO CIUIaBa 3a4yulIeH, T. €. C HEro CHATa CTrapas Kpacka BMECTE C
TPYHTOBKOM M METaul COBEPILIEHHO YHUCT, TO OH OKHCISeTCS oueHb OblcTpo. [l0oaTOMYy BO3MOKHOCTH
00pa30BaHMs OKHCH aTIOMUHUS HEOOXOAMMO MPEIOTBPATUTE KaK MOXKHO ObICTpee. J[Jis 3Toro TiareabHo
MPOTpaBJICHHAs JIeTallb U3 AJIIOMHHHUEBOIO CIUIa-Ba JOJDKHA OBITH MOKpallleHa B TEYCHHE JIBYX 4YacoB
nocyie ouucTku. Ilpu HecoOoIeHuu 3TOr0 CpOKa MOTYT BO3HUKATh J€(EKThl B pe3yib-TaTe ILIOXOTO
B3aMMOJICVCTBUSI TPYHTA U KPACKHU C MTOBEPXHOCTHIO AIFOMUHHUEBOIO JIUCTA. /151 mpenoTBpaleHus Takux
neeKTOB YHCTas MOBEPXHOCTh J€TAIM W3 aJOMUHUEBOTO CIUIaBa JOJDKHA OBITh CPOYHO IOKPHITA
TOHKHUM II€PBOHAYAIIBHBIM CJIOEM KPACKH.

KousepoBka 3maJieit

[Ipy TIOHMHTOBOM MOJKpPAaCKE OTAEJbHBIX YYAaCTKOB paHEE OK-palllEeHHbIX MOBEPXHOCTEH Ky30Ba
SMajbl0 TOM € MapKy U LIBETa, HO APYrol MapTUU BCErJa MOSBISAETCS Pa3HOTOHHOCTh HOBOW M paHee
OKpamieHHOU oBepxHocTel. [103TOMy BOZHHKAET HEOOXOAMMOCTh
B IIOJIKOJICPOBKE TIOHHMHIOBOW 3Majy, T. €. B MOAOOpe ee HEeoOXOoau-MOoro orTeHka. KolepoBKy MOXKHO
MPOU3BOAUTH TOJBKO SMAJIIMU TOTO K€ TUIIA, YTO U OCHOBHAS AMaJlb.

[[BeT 5Manu MOXHO TOYHO KJIAaCCH(PHUIMPOBATH M0 TPEM MPHU-3HAKAM: I[BETOBOMY TOHY, SIPKOCTH U
HaChIIEHHOCTH. Hampumep, K KpacHOMY IIBETY HanOoJiee OJIM3KUMU SIBIISTIOTCS IypPIypPHO-Kpac-HBIA U
opaHkeBO-KpacHbI. K opanxeBo-KpacHOMY HanboJjee OJIM-30K OPaH)KEBBIM, 3aTEM OPAHKEBO->KEITHIM,
JKENTBIN, KENTO-3eJIe-HbIi, 3€JICHBIA, CHHE-3CJICHbIN, CHHUHN, CUHE-(UOIETOBBIN, (PHOIETO-BBIH, KpAaCHO-
(hHO0NEeTOBBIN U, HAKOHEI, CHOBA KPACHBIM.

Ecnu 3Tu 1Bera pacmojioXuTh Tak, yToObl HauOosiee ONM3KHUE CTOSUIM PAJOM, TO MOJYYHUTCS
uBeToBoi Kpyr (puc. 10.3). DTUM Kpy-roM peKOMEHIYeTCsl MOIb30BaThCsl MPHU MOJ00pPE KOMIOHEHTOB,
KO-TOpPBI€ JOJKHBI ObITh T0OABIEHBI K KPacKe OCHOBHOTO IIBETA MPU €€ KOJIEPOBKE.

OCHOBHBIMU I[BETaMHU SIBJISIFOTCS CUHUM, KPACHBIN U JKENTHIN. VX HeNb3si MOMy4YUTh CMEIIMBAHUEM.
Kpacku xe Bcex oCTanbHBIX IIBETOB MOKHO MOJTYYUTh MTyTEM CMEIIMBAHUS KPACOK OCHOBHBIX 1IBETOB,
PaCIOJIOKEHHBIX B IIBETOBOM KpyTe psanoM. [Ipu HE00X01u-MOCTH K HUM MOKHO JTOOaBUTh KPacKH
0enoro 1 YepHOTO IIBETOB.

Ha3Banus koJsiepoB

JIJiss MHOTHX aBTOBJIQJICIBIIEB 3aBOJICKHE HAa-3BAHUS KOJICPOB HEMIOHATHBI, €CJIN Tepe/l TlIa3aMy HET
obpa3rna. Huke mpuBeeHbI Ha3BaHUS OCHOBHBIX KOJICPOB B al()aBUTHOM TOPSI-K€ M UX IHQPPOBBIC
KOJIbl, KOTOPBIE YKa3aHbI B CKOOKaX.

ABantopuH (602) — yepHbIi METAUTUK, TOJTYYHUBIIHI CBOE UM 110 HA3BAHHIO MMOIEIOYHOTO KaMHSI
aBaHTIOPHHA, TMPEACTaBISIONIEro co00il Mpo3padHbIil KBapIl[ cepeOpHucTo-0eIoro WM KpacHO-Oyporo
I[BETa C PABHOMEPHBIMH BKITFOYCHHUSIMH CITOIBI.

Anpuatuka (425) — rony0oii HeMeTaUTUK.

AxBamapun (460) — MeTaquTMK IBeTa MOPCKOI BOJHBI (3€J1e-HO-roy0oi). AKBaMapuH — 3TO
JParoleHHbI KaMeHb, TOXKE Me-HSIOIIUI CBOU IIBETA — TOJIy0O0H U 3eJIeHBIH.

Aabnuiickuii (205) — Oenblii MeTaILIHK.

Ametuct (145) — cupeHeBbIl MeTAIUTHK. AMETHCT — (PHOJICTO-BBIH JparoleHHbIiH KaMEHb.

AnTniona (277) — 30J0THCTO-0€KEBbII METAJUIHK.

Adanuna (421) — cBeTI0-3€ICHBI METAUTHK C OUPIO30BBIM OTTEHKOM.

Baknaxkan (107) — nper crienoro 6akiaxxaHa; TeMHO-(HOJIE-TOBBIN HEMETAIIIHK.

BaaTuka (420) — cuHuii HEMETaJUTHK.
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BexeBblii (235) — OexeBbIii HEMETAIUTHK.

Beanrii (201) — yricto Oelblil HEMETaIUTHK.

beanrii (233) — cepo-0Oebiii HEMETAUTHK.

Bpu3 (480) — cBeTI0-3€ICHBIN HEMETAJUTMK ¢ OMPIO30BBIM OT-TCHKOM.
Byprynausi (117) — kpacHbIii METaJUIUK.

Banentuna (464) — cepo-¢unoneToBblii HEMETAUTUK.

Baarora (310) — cBeTsI0-CephIii METAIIMK CO CIIA0BIM 3€JICHO-BATHIM OTTEHKOM.
BuxkTtopus (129) — sipko-kpacHbIl METaJUIHK.

Buminst (127) — TeMHO-KpacHBIN HEMETAJLIHK.

I'oay6oii (481) — HemeTaUIHK.

I'panar (180) — TeMHO-KpacHbBIN HEMETAJUTUK C (PUOJICTOBBIM OTTCHKOM.
Mromec (321) — sxenTo-3eaCHBIN METAILIHK.

Kacmun (203) — Gelblit HEMETAUTUK C JKEJITO-3€JICHBIM OT-TEHKOM.
3esenblii (963) — HeMeTaUIHK.

3enensrii cax (307) — TeMHO-3€JICHBII HEMETAJUTHK.

3oJi0Tast HUBA (245) — 30J0TUCTO-IMMOHHBINA METAJUTHK.

Hryana (311) — 3eneHblii METAJUIMK, HATOMUHAIOIIMHN 1IBET OyTHIJIOYHOTO CTEKIIA.

M3ympyn (385) — TeMHO-3€CHBIN METAIUTHK. DTO — APAroleH-Hblil KaMEHb, IIPO3PAYHBIH,
MHTEHCHBHOTO 3€JICHOT'O 1[BETA.

Hpuc (406) — cBeT0-(hHOICTOBBINM HEMETAILIHK.

Hckpa (128) — kpacHO-BUILIHEBbIIT METAIUTHUK.

Kapwmen (118) — kpacHO-MaJIMHOBBII WK KPACHO-BHUIIIHEBBI HEMETAILIHK.

Kopasu (116) — kpacHO-CHpEHEBBIN METAJLIHK.

Kopuanap (790) — 3010THCTO-KOPHUYHEBBINA METAJIHK.

Kopuna (798) — kopu4yHEBbIi METaJUIUK.

Kopcuka (370) — cepo-3eeHblii METaJUTHK.

Kpucramn (281) — sxentoiii METaJUIHK.

Jlaryna (487) — cune-roy0o0i MeTaJlTHK.

Jlazypur (445) — cune-pHOIETOBBIA METAILTUK; KaK [0/IEJI0Y-HbIi KAMEHb.

JlazypHo-cunmii (498) — cuHe-4epHbI METAJUTHK.

Jlazyps (489) — cuHMl HEMETAILIHK.

Jlamunapus (560) — 3eseHbIil HEMETAITHK.

Marus (133) — TeMHO-()HOIETOBbIN METAJUTHK.

Maiist (120) — po30BO-CHPEHEBBIN METAJLIHK.

Maab6opo (121) — kpacHBII METaJUTHK.

Meneo (428) — rony6oii HEMETaJUTHK.

Munpnans (217) — 6exeBO-pO30BbIil METAILIHK.

Mupax (280) — cepeOpHCTBIi METAUTHK ¢ OJIEAHO-KENTHIM HIIH TOJYyObIM OTTEHKaMH, KOTOPbIC
3aBUCST OT OCBEIICHUSI.

Mokpblii achanbt (626) — cepblit MeTaIUTHK.

Monte-Kapuio (403) — spko-CHHUIT HEMETaJUTHK.

MyuJien Pyx (458) — sipko-(proneToBbIii HEMETAIITHK.

Mypena (377) — cuHe-3e/1eHbI HEMETAILIHK.

Hapumcce (223) — sipro->KenThlii HEMETaILTUK.

HenryHn (628) — TeMHO-cepblii METAIITMK CHHETO OTTCHKA.

Oxean (449) — cune-pHOJICTOBBII HEMETAUIHUK.

OsmBuH (OsuBusn) (345) — onuBKOBBIM MeTa/UTUK. OJIMBUH (XPU30JIUT) — 3TO MPO3PAYHO-3EIICHBIH
JparolieHHbIA KaMEHb.

OumBkoBbIii (340) — 0JIMBKOBBIN HEMETAJLTHK.

Omnatus (286) — MeTayUTHK IIBETa OXPBI.

Omnau (419) — cepeOpHCTHIN METAJUIUK C JIETKUM KEITHIM OT-TEHKOM.

IManupyc (387) — cepblit METAJUTHK € JIETKUM KEJITBIM OTTEHKOM.

IMupano (795) — kpacHO-KOPHUYHEBBII METAILIHK.

Munynna (417) — 3eneHo-rony0oil HEMETAJLUTHK.
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Ipus (276) — MeTaIMK MIATHHOBOTO I[BETA.
Mpumyna (210) — GreKI0-KeNATHIH HEMETaUTUK.
Pancoaus (448) — cune-proIeTOBBIN METAILIHK.
Pyoun (110) — kpacHbIil HEMETAJUTMK. DTO — IParoieHHbI KAMCHb I'YCTO-KPaCHOTO I[BETA.
Canpnanosslii (670) — po30BbIi METAJUTHK.
Candup (446) — cunuii metaiuk. Candup — aparoneHHblii KAMEHb, IIPO3PaYHbIii, JTF000T0 1BETa
KpPOME KpPacHOro.
Cadapu (215) — cBerno-6exeBbiii HeMeTauHK. CBeTJi0-cepblii (671); cepo-roay6oii (427); cepo-
3eJ1eHbII
(373); cunmii (405) — Bce OHM — HEMETAJUIUKH.
Cunsist notHoub (447) — cune-duosneroBsiii HeMeTauHK. Cupensb (422) — cBeTI0-PHOIETOBBII
Hemetauuk. CamBouHo-6eblIii (295) — 6exxeBo-0enbiii HemeTauuk. CoHoBast Kocth (207) —
0exeBO-KeThIi HemeTauiK. CHeskHast KopoJesa (690) — cepeOpHUCThIi MeTaUTHK O3 Ka-
KOro-1100 OTTEHKA.
Ta6aunbrii (399) — 3eneno-kopuuneBsiii MeTautuk. Tamas Boga (206) — 6eno-3eIeHbIH METAUIHK.
Temuo-6exeBblii (509); TeMHO-KOpUYHeBBIii (793) — HemMe-
TaJUTHKH.
Temuo-cepswiii (625); TemHo-cunmii (456) — HEeMeTAIUTHKH.
Topuano (170) — kpacHbIii HEMETAJLIHK.
Tpuym¢ (100) — BUIIHEBBIH METAILIHK.

®esn (416) — romy0oii METAUTUK C JISTKUM CUPEHEBBIM OTTCHKOM. YaiiHas po3a (228) — cBetnbliit
0exeBo-po30BbIi HeMeTaUTHK. HapouT (408) — TeMHEBIH cepo-(roneToBbIil MeTauK. Yapo-
UT — TOJICIIOYHBIN KAMCHb.
Yepuvrii (601), yepusiii (603) — HeMeTaTUKY ¢ e1Ba pa3Ii-YMMbIMUA OTTCHKAMH.
DaexkTpoH (415) — TeMHO-CepbIii METAJUTHK.
[Tpu BBIOOpE KpacoK MOJB30BAThCS MPHUBEICHHBIM CIIMCKOM HAa-I0 OCTOPOKHO, UMEsI B BUJLY, UTO
Kpacka OJHOr0 HOMepa MOXKET ObITh PA3JIMYHBIX OTTCHKOB B 3aBUCHMOCTH OT (DUPMBI-H3TOTOBHUTEIIS.



53

Tema 10 Asporpadus 1 aHTUKOPPO3HUOHHBIN TIOHUHT aBTOMOOMJIS.

2.Pa0oThI M0 AHTUKOPPO3MIHOI 3aIIMTE ABTOMOOMJISI
O3HaKoOMJICHHE C TEXHOJIOTUEH MPOBeeHHUS padoT 0 aHTUKOPPO3HIHOM 3alIUTe Ky30Ba.

Haunbonee pacnpocTpaHeHHBIM CHOCOOOM AaHTUKOPPO3MOHHOM 3aIUTBl PA3IUYHBIX OTKPBITHIX
MOBEpXHOCTEH aBTOMOOWIS sBisAeTcs MX Iokpacka. Ho ee wacrto okasbiBaeTcs HeNOCTaToyHo. B
0COOEHHO HKCTPEMAIbHBIX YCIOBUSAX HAXOAMUTCS JHUIIE aBTOMOOWIS, BHYTPEH-HHE IIOBEPXHOCTHU
KPBUIBEB U APYTHE HIKHHAE TOBEPXHOCTHU Ky30Ba.

Jus sddexTuBHONH 3amMTHl Ky30Ba aBTOMOOWIISL OT KOPPO3WM HEOOXOAWMBI JBa Pa3IMIHBIX
AHTHUKOPPO3MOHHBIX COCTaBa: TMEPBBIA — TPOUYHBIM, aOpa3MBOCTOMKHMN, 3aIIULIAIONIMA  Hapy>KHbIE
MOBEPXHOCTH Ky30Ba; BTOPOH — BEICOKONPOHUKAIOLINN MaTepHall, COACPKAIUi HH-THOUTOPEI KOPPO3UH IS
00pabOTKHU CKPBITHIX MOJOCTEH.

MHorue COBpEeMEHHBIE KOMIIAHWM H (UPMBI [peIaraloT CBOM YCIYTH 10 HaHECEHHUIO
AHTUKOPPO3UOHHBIX 3aLIUTHBIX TOKPBITUH,

U repe]; moTpeduTesieM HEMHHYEMO BCTaeT mpobiema BbIOOpa mpousBoautens pador. Pa3Opoc neH Ha
AHTUKOPPO3HOHHBIE YCIYI'M BEJIMK, U HEPEIKO BBIOOp JAenaeTcs B IOJb3y HMU3KOW LIEHBI aHTUKOPPO-
3HMOHHBIX MaTEpUAJIOB.

JInsi HOBBIX aBTOMOOWJIEH, y KOTOPBIX AHTUKOPPO3MOHHOE IOKPHITHE HAHOCHTCS Ha eIle He
MOBPEXJICHHOE 3aBOJICKOE IOKPBITHE, HanboJee BA)KHO MMEHHO KaueCTBEHHOE HAHECEHHE aHTUKOPPO3HU-
OHHOI'0 MaTepuaa ¢ IOJHBIM COOI0JEHUEM TEXHOJIOTHH.

Jlns aBTroMoOUIIe ¢ GONBIIMMH CPOKaMM 3KCIUTyaTallud Ha MEpBBbIM IJIaH BBICTYNAET HE TOJIBKO
LIEeHa, HO M BO3MOYKHOCTb IPO-BEJECHUS TI'PAMOTHBIX IOJrOTOBUTENBHBIX pabOT Iepes HaHECEHHEM
3aIIUTHOTO  MOKpBITUA. be3  KayecTBEHHOM  MOWKHM, CYIIKM  CHEUUAJbHBIMU  alllapaTaMH,
[IPEIBAPUTENIBHOTO yNaJ€HHUs] C MOBEPXHOCTH Ky30Ba OTCIIAMBAIOLIMXCSl YacTed CTaporo 3allluTHOTO
MOKPBITHSA, 0€3 3aYUCTKH OYaroB pPKaBUYMHBI JIF0OOOW aHTUKOPPO3MOHHBIN MaTepHhal MpOACPKHUTCS Ha
3alMIIaeMON MOBEPXHOCTH Henoyro. KayecTBo aHTMKOPPO3MOHHOM 00pabOTKM 3aBUCHUT OT BbIOOpa U
COOJIIOICHUSI TEXHOJIOTUH ITPOM3BOICTBA paOOT U OT UCIIOJIb3YEMOI0 TEXHOJIOIMYECKOr0 000pYI0BAHUS.

IlonrotoBka K aHTUKOPPO3MOHHOM 00paboTKe BKJIIOYaeT 0O0s3aTelIbHYI0 MOWKY JHHUIIA
aBTOMOOWJIAA, B X0J1€ KOTOPOH yIalsIoTCs I'PsA3b U OTCIAUBAIOIIMECs YAaCTH CTAPOro MOKPHITUS, U CYILIKY —
€C-TECTBEHHYIO WJIM TOTOKOM TEIJIOTO BO3/1yXa.

CKpbITbIE TIOJIOCTH Ky30Ba (CTOWKH, JIOH)KEPOHBI, IOPOTH, JIBE-PH, YCWJIMTEIM KamoTa u
Oara)xHuKa) 00paOaTBHIBAIOTCS  BBICOKOIPOHHUKAIOIIMM COCTaBOM B CTPOIOM  COOTBETCTBHM  C
TEXHOJOTHYECKU-MU KapTaMH Ha KaXIYI0 MOJENb aBTOMOOWIA. B HEKOTOpBIX ciydasx CBEpIST
JIOTIOJTHUTEIbHBIE OTBEPCTH S, KOTOPBIE MOCIIE 00paObOTKU 3aKPhIBAIOT IUIACTUKOBBIMH 3aTTyIIKaMU.

PekoMeHnayercss Ha JHUINE aBTOMOOWIISI HAHOCUTHh aHTUKOPPO3MOHHOE IMOKPBITUE B JIBA WIH TPU
TOHKHMX CJIOf, T. K. TOJCTBIM CIIOM Kpacku, HAaHECEHHbII B OJMH IpueM, oOlagaeT TeHJeHLMEeH K pac-
TpeckuBanuto. IlepBoHavanbHas 00paOOTKa MPOU3BOAUTCS  BBICOKO-TIPOHUKAIOIIUM  COCTABOM,
00ecneurBaIIUM XUMHUYECKYIO 3allUTy MeTajlyla OT KOPPO3MM U MOJHYI0 aAre3ui0 K IMOBEPXHOCTH
abpa3nBO-CTOMKOro coctaBa. He m0Xunasch MOJHOIO BBICBIXaHUS MEPBOrO CJIOS, HA JHHUIIE CIEIYET
HaHecTH a0pa3MBOCTOMKHE COCTaBbl. OTH COCTaBbl Ui HApYXKHBIX IOBEPXHOCTEH, Hapsay ¢
AHTUKOPPO3HOH-HBIMU CBOWCTBaMM, MMEIOT BBICOKYIO NMPOYHOCTh M H3HOCOCTOM-KOCTH, oOecreuuBas
HAJEKHYIO 3alIUTY OT MEXaHUYECKUX U aTMOC(EPHBIX BO3AEHCTBUIA.

Matepuansl XapakTepU3yHOTCsl HU3KUM COJIEpP’KaHUEM JIETyYHX pacTBOpUTENEH, Onarogaps yemy
yJIy4I1IaroTCs YCIOBHS TPY /A,

a B caJloHe aBTOMOOWIIS 1ociie 00pabOTKU MPaKTUYECKH OTCYTCTBYET HEMPUATHBIN 3amax. [lokpeiTe nmpu
HKCIUTyaTalldl OCTAETCSl MATKUM M 3JIaCTHYHBIM, COXpaHsAs CHOCOOHOCTh BOCCTaHABIUBATh CBOIO
CTPYKTYpY NP HOBPEKICHUSX.

Takas TeXHOJOTMs TapaHTHUPYET 3alMTy Ky30Ba OT IIPOHUKAIOLIEH KOPpO3UH A0 & JIEeT IpHu
coOmoaeHnn rpaduka mpoGUIAKTUYECKUX OCMOTPOB U 00pabOTOK. AHTHKOPPO3UIMHBIE COCTAaBbl Ha-
HOCATCSL O€3BO3AYIIHBIM WM BO3IYLIHBIM pachblieHHeM. I[IHeBMaTuueckoe pachblIeHHE I103BOJISET
HAaHOCUTH TOYTH BCE BHUJbI JAKOKPACOUHBIX MaTEpHAaNiOB, OKpAIIMBAaTh W3JAETUS CIOXHOH (OpMBI U
10JIy4aTh MOKPBITHS C XOPOILLIUM JEKOPATUBHBIM BUIOM.
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Hanbonee oOcrosTenpbHyr0 HMHPOPMAIMIO O METOAAX TOKPACKH TIOBEPXHOCTEH M WX
AHTUKOPPO3HOHHOH 3aIIUTE MOXKHO MOJIYYUTh B Y4EOHMKAX U Y4eOHBIX MOCOOHSIX IO Ky30BHBIM paboTam
Y TEXHO-JIOTUH ITOKPACKH aBTOMOOMIICH.

3amuTHBIE NOKPHITHA ABUTaTeNsA H CHCTEMbI BBINYCKA 0TPA00TABUINX ra30B

Cucrtema BbIITyCKa OTpa0OTaBIIMX Ia30B y aBTOMOOMJIBHBIX JABHUraTeled BHYTPEHHETO CrOpaHHs
paboTaeT B OYEHb TSDKENBIX YCIO-BUSX, CIOCOOCTBYIOIIMX BO3HUKHOBEHHUIO Kopposuu. M3HyTpu ee pas-
pYIIAIOT ropsuyne oTpaboTaBlLIME Ia3bl, Mapbl KUCIOTHl U KOHJEHCATa BJIard, a CHapy>Kd — BOJa, Ips3b U
conb. M3 Bcex aKCIulyaTallMOHHBIX (DaKTOPOB, CIMOCOOCTBYIOUIMX KOPPO3HMH, MOXKHO BBIACIUTH ISATH OC-
HOBHBIX: 1) CIUIOLIHAs BHYTPEHHsAsS KOpPpPO3us; 2) CIUIOIIHAs BHELIHAS KOpPpO3us; 3) MeCTHas KOppo3us B
MecTax CBapKH, IIEJSIX U 3a30pax;
4) KOppo3Hs 101 BO3/ICHCTBUEM MEXaHHYECKHX HArpy30K u aedopmarimii; 5) Koppo3ust o] BAUSHUEM OYEHb
BBICOKOU TEMITEPaTYPHI.

CriomHasi BHYTPEHHSISE KOPPO3Ws pPa3BUBAETCS BCIEICTBHE 00pa3oBaHUs BOJBI, OKHCIIOB
YTIEPOAa, a30Ta U CEPBI B IIPOLIECCE CrOPaHus TOILIMBA. bOJIIBINMHCTBO U3 HUX SBISIOTCS CUIIBHEUITUMU
KaTaJmzaropaMu Koppo3uu. Kpome Toro, sTWiMpoBaHHBIE TOIJIMBA COAEP)KAT JOOABKU XJIOPUAOB U
OpOMHUJIOB, KOTOPBIE CIIy>KaT HICTOUHUKAMHU 00pa30BaHUs COISIHON U OPOMUCTO-BOOPOIHON KUCIIOT.

Koppo3uss BHYTPEHHHX IIOBEPXHOCTEM TIIIYLIMTENsI YCKOPSIETCS OT JEWCTBHMS  Harapa,
oOpasyrouierocss npu pabore nBurarens. M3-3a Goibiioro paszauuus Ko3(QQHUIHUEHTOB TEIIOBOIO
pacmIMpeHus €105 Harapa U MaTepuaiia NIyLIUTENs CIOM Harapa IIpu Pe3KHX Iepenajgax TeMueparyp ot
IOTAJaHUsl BOJbl HAa HApY)KHYIO MMOBEPXHOCTb IJIYLIMTENsI MOJBEpraercs OONbIIUM MEXaHWYECKUM

HanpspKeHusIM  oTciiauBaeTcs. [Io 3TOM mpHuYMHE OTKPBIBAECTCS HE3AIUMILEHHAs ITOBEPXHOCTH
MeTajula, KOTopasi JIETKO U ObICTPO prKaBeeT.

Hapy>xHble TOBEPXHOCTH BBIITYCKHOM CHCTEMBI Pa3pyIlIArOTCS OT BBICOKOM TEMIIEpaTyphbl MeTajuia
OpU KOHTAaKTE€ C OTPabOTAaBIIMMH razaMH U OT BO3ACUCTBUS BOJSHBIX OphI3r, conmu U rpssu. s
YMEHBIIEHUs KOPPO3MM CHCTEMBI BBIIYCKAa HMCHOJIB3YKOT pasivyHble MeToAbl. Hekotopsie
aBTONPOM3BOAUTEIN H3TOTOBIIAIOT TJIYIUUTEIN W3 AIIOMUHHPOBAHHOM CTalW, T. €. M3 CTald, Ha
MOBEPXHOCTh KOTOPOH Ju((y3nOHHBIM CITIOCOOOM HAHECEHa CMECHh MOPOIIKOB ATIOMH-HUS U OKCHJIOB
alnoMuHMA. B pesynbpTaTe IOJITOBEYHOCTh INIYLIMTE-Is Bo3pacTaeT B 2—3 pasza. YacTo miymmrenu
BBIINOJIHSAIOT U3 JIETUPOBAHHOM CTalM, COJEpIKaIe XpoM, TUTaH WM MOJIO/IEH.

Becema 3 pekTUBHBIM c1IOCOOOM 3aIMTHI OT KOPPO3UU HApPYKHBIX IIOBEPXHOCTEH CHCTEMBI BBIITyCKa
ABJIIETCS MX OKpacka. [TockoabKy TeMieparypa BBIXJIONHBIX ra30B coctasiseT 420—-760 °C,
aTeMmIeparypa MeTraia BeIXJonHOM TpyOobl — 200-540 °C, To 11 MX OKpackd MPUTOJHBI TOJIBKO
TEPMOCTOWKHUE MM U JIAKU, U3TOTOBJICHHBIE Ha OCHOBE KpEeMHHUS (KPEMHMHOpPraHH4eCKHe SMalu U
naku). JlocTaTOYHO BBICOKOW TEPMOCTOMKOCTBIO 00J1a/1al0T MOKPBITUS U3 MTOJUAMHJIHBIX JIAKOB.

IIpoBepeH OMBITOM U CHEAYIOIIUNA METOJ aHTUKOPPO3MOHHOM 3aIUThI, KOTOPBIM IOJIB3YIOTCA U
arobutenu, u npodeccronansl. HapykHble MOBEPXHOCTH BBIXJIOMHBIX TPYO M INIYIIUTENN MOKPHIBA-IOT
TOHKUM cJioeM rpaduroBoil cmaszku. [locie obropanusi cmasku Aetanu OyAyT MOKPBITHI JTOBOJIBHO
IIPOYHOM IPOTUBOKOPPO3MOHHON IIJIEHKON YEPHOIO LIBETA.

ABTOMOOWJIBHBIN ABUTATENb OOBIYHO OKPALIMBAIOT HUTPO-TIU(TAIEBOI 3MajIbIO C IPUMECHIO
AIFOMUHHEBOMU ITyIPBI.

[Tpu pabGote nBurarens ero noBepxHocTh HarpeBaetcs 10 80 °C. Ilbuib, caxka, Macio U Jpyrue
3arps3HEeHUsl 00pa3yloT CMECH, KOTOpble CKAIUIMBAIOTCS HAa PA3IMUYHBIX YacTAX ABHUratens, oOpasys
TOJICTYIO IIJIEHKY, 3aTPYIHAIOIIYIO €r0 OXJIaXKAeHUE. B cocTaB rpsA3u BXOAAT U arpeCCUBHBIE IIPUMECH:
COEIMHEHUS XJopa U cepbl, Biara u np. OHU crocoOCTBYIOT pa3pylIEHUIO JTAKOKPACOYHOTO MOKPBITHS
JIBUTaTENs, BOSBHUKHOBEHUIO KOPPO3UU IO IUIEHKOM TpsA3u. 1103TOMY perynsipHas odncTka JABUTATeNs
OT Tpsi3u ABIISETCS BaKHEHIIEH TEeXHHUYEeCKONM HeoOXoauMocThio. Ha peMOHTHBIX NpeAnpusiTUIX H
CTOA s »TOHM LEnM NPUMEHSIOT BOJHBIE MOIOIIME pacTBOPBI, COCTOAIIME U3 CMECH
TpuHaTpuiipocdara, KaTbIIMHUPOBAHHON COJIbI, METACUIIMKATa HATPUs U JP.

Brnponaxe ectb crnenuaibHOE CPEICTBO — aBTOOUYMCTUTENb JBUraTelisl, MO3BOJISIFOIINNA ObICTPO U
KAUeCTBEHHO OYHMCTUTBH JIBUTATeNb B YCIOBHMAX Tapaxa. B ero cocraB BXOAAT pacTBOPUTENH, IIO-
BEPXHOCTHO-aKTUBHbIE BEIIECTBA W HWHTUOUTOPHI KOPPO3UH. DTOT OUHMCTUTENIb XOPOIIO CHUMAET C
JBUTATENsl BCE 3arpsi3HEHHS M HE OKa3blBacT OTPHUILIATEIBHOTO BO3AEHCTBHA Ha MeTal. OAHAKO OH
[0Ka-pooIaceH, MO3TOMY Iepe]] HAaHECEHUEM Iperapara Ha ABUraTelb He-00X0AUMO CHSTh KJIEMMBI C
aKKyMYJISITOPHOM Gatapeu.



55

Jlns cHsTHS Harapa ¢ rojIOBOK IMUIMHIPOB, MOPIIHEH, KJIAMaHOB, BBITYCKHBIX TPYOOIPOBOIOB U
CBEYEH 3aKWMTraHMs cIelyeT MPUMEHSTh Npenaparhl TUIMA «aBTOOYUCTUTENIH Harapa», CojaepkKa-Iue
pacTtBopuTenu (KEpOCHH, KCHIION U JAp.) U aBTOMOOWIBHOE MOTOpHOE Macio. llpenapar ucnons3yercs
IPY IPOTPETOM JIBUTATEINIE B COOTBETCTBUHU C YKAa3aHHBIM Ha STHKETKE CIIOCOOOM MPUMEHEHHS.

KoHTpoJibHbIe BONPOCHI U 3aJaHUs

1.YT0 Takoe KaibKoMa M KaKOH MPOLecC MMEHYETCs JIeKalbKOMaHuei?

2.Kakue nexopaTuBHbIE TOKPHITHS Ky30Ba JIETKOBOT'O aBTOMOOMIISE HanOoJiee MOy IsipHbI B
HacTosiiee Bpemsi?

3. B ueM cocTosT 0COOEHHOCTH TEXHOJIOTHYECKHX MTPOIIECCOB HAHECEHUS! MTOKPBHITHH Ha
aBTOMOOMJIbHBIE Ky30Ba?

4.Kak ocymniecTBiIsIeTcsl IOKpacka METAITMYECKUX YacTeil aBTOMOOUIIS?

5.Uro HasbiBaeTcs nporeccoM ocdarupoBanus aetaneit? s uero HeoOXoumMo
docharuposanme?

6. B yeMm 3akmo4aroTcsi 0COOEHHOCTH OKPACKH IJIACTMACCOBBIX JieTanei?

7.Yto Takoe koppo3us metayuioB? KakoBa ee posb B TEXHUKE?

8. Kak ocymiecTBisieTcsi aHTHKOPPO3UOHHAS 3aIIUTa aBTOMOOHIIS?

9. Ilepeuncnure 3aIUTHBIE TIOKPBITHS aBBTOMOOMIIBHOTO IBUTATEIIS
Y €T0 CHCTEMBI BBITyCKa.

10.YTo Takoe UBETOBOW KPYT M KaK COYETAIOTCS pa3InYHbIe OTTEHKHU IIBETOB?

11.B 4eM CyTb peryssipHOro yxoja 3a JJAKOKpPAaCOYHBIMU MOKPBITUAMU ?

12. 13 KaK1X OCHOBHBIX KOMIIOHEHTOB COCTOSIT KPacKH

13.7

14.B 4emM 0COOEHHOCTH TOKPACKH JIeTalel U3 alFOMUHHEBBIX CIUIABOB?
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