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BBEJEHHE

C KayXIbIM I'OIOM paclidpA€TCA NPUMEHEHHE JIEKTPOHHBIX l'IpPl6OPOB " CUCTEM B aBTOMOﬁPIIIﬂX.
Ceiiuac npakTHdecku niobas CHCTeMa MEKTPOOOOPYNOBAHUS BKIIIOYAET MEMEHTH MEKTPOHHKH G
KOMIUIEKTYIOLIMMH, KaK OT€YECTBEHHOTO, TaK M MMIIOPTHOTO MPOH3BOACTBA. D10 CBA3aHO C PEIUCHHEM
TakuX 3a7a4, Kak obecneueHune 6e30NaCHOCTH ABHXEHHA, yMEHBLICHHE 3aIPA3HEHHs BO3yXa orpabo-
TaBIIMMH Ta3amy, ymy4llleHHe XOJOBBIX Ka4yeCTB aBTOMOOHISA, €ro HafleXHOCTh, YIydIleHHe YCIOBHit
paboTEI BOANTENS, CHHXKEHHE TPYAOEMKOCTH TEXHHUECKOr0 00C Ty )KHBaHHS.

BHezipenue 21€KTPOHHBIX YCTPOHCTB MAET B OCHOBHOM II0 [BYM HAampaBlIEHHAM: 3aMeHa Cy-
IECTBYIONNX MEXaHUYECKHX YCTPOHCTB, (YHKINH KOTOPBIX 3NEKTPOHHBIE YCTPOHCTBA BHIIOIHAIOT C
Gonpiuell HaNEXHOCTHIO, KAYECTBOM (NMEKTPOHHBIE CHCTEMBI 3aXKHTaHUA, PEryIATOPH! HAlpsKEHHS,
TaxOMETpHI ¥ JP.); BHEAPEHHE MIEKTPOHHBIX MPUOOPOB, BHIMONHAIONX (YHKLHH, KOTOPHIE HE MOTYT
BBINOJIHATE MEXaHHUYECKHE MPUHOPBI (ANEKTPOHHBIE MPOTHBOONOKUPOBOUHBIE CHCTEMBI, Pa3iIH4HbIE
aBTOMAaTHYECKHeE YCTPOHCTBA, 3aaloliie PeXHM paborbl JABUraTess M ABMXEHHS aBTOMOOMIA H Jp.).
[TpuMeHeHue yKa3aHHBIX YCTPOICTB MO3BOJISET CYIECTBEHHO MOBBICHTE IKCITYaTallHOHHBIE KAYeCrBa
aBTOMOOMIIA.

OnexTpoobopyIoBaHHE COBPEMEHHOrO aBTOMOOMIIA MPEACTaBiseT COBOM CIOXHYIO CHCTEMY,
BKUTIOUatoyto 10 100 u 6onee usnenuit. Ero croumMocts npuMepHo paBHa 1/3 cTonMocTH aBTOMOOHILA.

BHezpeHHe JIEKTPOHHBIX YCTPOMCTB TakXKe CBA3aHO C pellleHHeM MpoOneMBl CO3NaHMA clie-
UMAIBHOH 1€MEHTHOH 0a3bl, TaK KaK YCJIOBHA paboThl H3fenu# anexTpoobopynoBanus aBToMobunsa
BecbMa crieuuduuHbL. JT0 IMHPOKUil AHana3oH W3MeHeHus Temneparyp (-50 + +150°C), subpauumn,
NoJBEPKEHNOCTh arPECCHBHOMY AEHCTBHIO OKpYXaroLei cpeabl ¥ ap.

VYenoxHenne 31eKTpooGopynoBaHus aBTOMOOHIIEH UMeeT U OTPHLATENBHYIO CTOPOHY, CBA3aH-
HYIO C YBEIMYEHHEM YHCIIa OTKa30B, HHOTA M3-3a HEKA4€CTBEHHOH COOPKH, WM M3-3a HETPaMOTHOIO
obpawenns ¢ HuM. Io cratuctuke 6onee 30% HencrpaBHOCTEH B aBTOMOOHIIE NPUXOAUTCS HA INEKTPO-
obopynosanne. Bmecte ¢ TeM, HH 06BEM JIMTEPATYpPBI, BEINTYCKAeMOi N0 JaHHOH TEMaTHKe, HH NOJIHOTY
coieprKalMXCs B HeHl CBEEHUH Helb3s NPH3HATH YIOBJIETBOPUTENILHOM.

C TOUKM 3peHHs CHCTEMHOTO MNOJAX0/a, 31EKTpooOopyoBaHHE aBTOMOOMIIA MOXeET OhITh mpen-
CTaBICHO B BHAE PANa CaMOCTOATENBHBIX (YHKIMOHAJIBHBIX CHCTEM: 3AMCHZAHUR, INEKMPOCHAD-
HCEHURA, NYCKA, OCBCWCHUR, CUZHANUZALUY, UHDOpMAYUU U OUAZHOCIMUPOCAHUR, CUCIEMb U8MO-
MAMUYECK0z0 ynpasieHus 06uzamenem u mpaHCMuccuei.

Pan w3nennii anexTpoobopynoBaHus, HANPUMEP: CTEKIOOYHCTHTENM, JIEKTPOABHIATENH OTOI-
JIEHHS M BEHTHJIALMH, 3BYKOBBIE CHTHANIBI, PaAn0o00pynoBaHye 1 T.I. MOKHO YCIIOBHO Ha3BaThb BCIIO-
MOTaTebHBIM 060pYI0BaHHEM.

ToaToMy, B CBA3M ¢ GONBIUNM KONHYECTBOM CHCTEM 3J1€KTPOOOOpYNOBaHHU, IPEACTABNAETCA Lie-
N1ecooOpa3sHbIM PaCCMOTPEHHE HX [0 OTAEIBHOCTH.

PaboTasi Haj cepuell CIpPaBOYHHKOB, aBTOP CTPEMMJICA BOCHONHHTH Npofesn B HENOCTAaTKe
uHpopmauun. Beina nocras-seHa Lesb NPOBECTH aHaIN3 GONBIIMHCTBA CXEM NIEKTPOHHBIX TPHOOPOB,
HaXOIAHIMXCA B JKCIUTYaTallMd Ha aBToMoGmmax. JUis 3TOro 3akymnieHHbie MPHOOPE! MCIBITHIBAIH,
[OTOM pa3fMpaH, H3yYann YCTPOHCTBO M KOMIUIEKTYIOIUME, MPOBOIMIIMCh OMBITHI MO BO3MOXHOM
3aMeHe OT/EBHBIX JIEMEHTOB, 3aTeM NPAMO ¢ 00Pa3LOB CPHCOBBIBATHCE (Pa3BOPAUNBAIIHCE) CXEMBI.
Taoxe obobwanca M CHCTEMATH3MPOBANCA HMEIOLIMICA MaTepHan, 4TO MOMOXET obecneunTs
IPaMOTHYIO IKCILUTYaTallMio, NPUMEHEHHE, PEMOHT M [JaXE H3rOTOBJIEHHE NMPHOOpOB B NOMAMIHUX
YCTIOBHSX.

B cnpaBouHyKe NpUBeNEHBI TAKKE JAHHBIE 110 PALY HMIIOPTHBIX M OTEUECTBEHHBIX MHKPOCXEM,
TPaH3UCTOPOB M JMOMOB, IPUMEHAEMEIX B JJIEKTPOHHBIX Npubopax aB10oMobHIEH, pacCMOTPeHA BO3-
MOXHas X B3aUMO3aMeHAEMOCTb. IIpuBeaeH CrIpaBoYHBIH MaTepHan Mo LBETOBOH M KOXOBOH MapKu-
POBKE KOMIIOHEHTOB PaAHOIEKTPOHHOM alnaparypsl, HX apaMeTphl.

IpuBeneHo 60NBIIOE KOTHYECTBO INEKTPUUECKUX NMPUHUMINAIBHBIX CXEM M NMEYATHBIX IUIaT
3MEKTPOHHBIX NMPHGOPOB 3apyGeXHOTO M 0TEUECTBEHHOTO POM3BO/CTBA (3aBOICKHE, KOOTICPATUBHEIC H
YacTHbIE pa3paboTKH ).

PaccMOTpeHBI BOMPOCH! PEMOHTA, MOIEPHH3ALIMA ¥ OPHTHHANIBHOTO NPHMEHEHH TpHGOpOB.

ABTOp HaJIEETCA, YTO CIIPAaBOYHUK OyNET BEChMa I10/1e3€H KaK aBTONOOHTENIIM H pafuomobuTe-
M, ng 1 pabOTHHKAM PEMOHTHBIX CITy>0 M 3aBOJIOB M3rOTaBIMBAIOUIMX NEKTPooGopyNoBaHHeE 11
aBTOMOOHIIEH.

3ameuaHuA ¥ NIPEIJIOKEHNA 110 CIIPABOYHHKY HanpasigiiTe 110 aqpecy:
123481, r. Mocksa, a/a 9, n1a Xonacesnua AjiekcaHzpa.
E-mail: hod@antelcom.ru 11 Xonacesnua Astexcanzpa.
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1. IPUHIHUIIBI HOCTPOEHHS Y3/10B BECKOHTAKTHBIX CUCTEM 3AXKHUIAHUA
(ITPOAOJIDKEHHE - HAYAJIO B @ CIHPABOYHHKE)

1.1. KATYIIKHW 3AKUTAHHAA

Karymka 3axuranss sensercs MOBBILIAIOUIMM aBTOTPAHC(HOPMATOPOM HANPSXKEHHA U CIYXHT
1A peoOpa3oBaHUA MPEPEIBUCTOrO ToKa HU3KOro Hamnpsxenus (12B) B TOk BEICOKOTO HamnpsbkeHHs
{11+25kB), 1ng npo6os BO3MYIIHOTO 3a30pa MEXKAY 3JIEKTPOJaMH CBEUH 3aXKHIaHHUA.

Mo KOHCTPYKIIMH MATHHTHOM UEMH KaTyIIKH 3aXKHraHUA Pa3feNaioTcs Ha ABa THIa:

1 - ¢ pa3oMKHYTOH MarHUTHO# Lensio (puc. 1.1-a);
2 - ¢ 3aMKHYTOM MarHuTHOH uensto (puc. 1.1-6).

B Karymkax ¢ pa30MKHYTOH MarHHTHOH LENbIO 3HAYUTENHHYIO YacTh ITyTH MarHHUTHBIA NIOTOK
MPOXOAHT 1O BO3AYXY, MO3TOMY B BO3AyUIHOM HPOCTPAaHCTBE COCPENOTAauMBAETCA OCHOBHAsA 4acThb
3JIeKTPOMarHUTHO!N JHeprud. B Karymkax ¢ 3aMKHYTOH MarHMTHOHM LETBIO OCHOBHYIO 4acTb MyTH
MAarHUTHBIA TIOTOK MPOXOJUT Y€pe3 CTANBHON MarHHTONPOBO M TOJIBKO JIMIIL HE3HAUHTENBHYIO YacTh
NyTH - Yepe3 BO3AYIUHBIE 3a30Pbl BENHUHHOM MOPANKA HECKOJBKUX AECATHIX MHUJUIHMETPA KaKIBIH.
DNeKTPOMAarHHTHAs SHEPTHUA 3aN1ACaeTcs KaK B BO3MYIHEIX 3a30pax, TaK U B CTaIH

B karywkax ¢ 3aMKHYTOH MarHUTHOH LETbIO 3aTpaThl MCAM MCHBIIE, 4eM B KaTyIIKaxX C pa-
30MKHYTOM Lenbi0. B OTHOIIEHUH 3aTPaT CTalTH UMEET MECTO oOpaTHOE ABJIEHHE.

To BeImoONHEHHI0 0OMOTOK KaTymIKH C Pa3OMKHYTOH MarHMTHOHM LIENbIO pasfessiloTcsa Ha JBa
THIA: C BHYTPeHHeH U Hapy>XHO} nepBH4HOH 06MoTKOMH. [locnennne UMEIOT pAl NPEUMYILECTB: JTyd-
K€ YCIOBHUS OXJIAXAECHHUS, MAacca MPOBO/IA BTOPUYHOH 0GMOTKH MEHBIIE, YTO yAENIEBNAET HX H3TOTOB-
JIeHHEe, MEHBILE CONPOTUBIIEHHE BTOPHYHONH 0OMOTKH. TI03TOMY KaTyMIKH OTEYECTBEHHOTO MPOU3BOJ-
CTBa BEIMOJIHSAIOTCS C HAPYXXHOM IEPBHYHOM 0OMOTKOH. )
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Puc. 1.1. DcKH3 KaTyIMIKH 3aKHTaHUA:
a - C pa30MKHYTOH MarHUTHOM LEMbio, 6 - C 3aMKHYTOH MarHUTHOH LIETBIO.
1 - cepie4HHK; 2 - IMHHH MarHUTHOTO MOTOKA; 3 - BTOpHYHas oOMOTKa;
4 - nepBuuHasg 0OMOTKA; 5 - HAPYXKHBIH MarHUTONPOBOZ; 6 - BO3AyIIHBIE 3330 Pb1.



Tlo Tumry n3onsauuu K3 nensarcs Ha MacioHanoJHEHHBIE H “cyxue”.
TpaHchopmaTopHOE Macilo HYXHO B KaTyllIKe JUIA H30JIALMH IIPOBOZOB 0OMOTOK ¥ TETNOOTBOAA.
B “cyxux” kaTymkax 3aKHraHus pojb H30JIATOPa BHIIOJHAECT KOMIAyH/.

1.1.1. KATYHIKH 3AXKHTAHUSA KOHTAKTHBIX CHCTEM 3AJKHTAHUA

Ha puc. 1 2 mokaszaHo ycTpo¥CTBO THIIOBOH aBTOMOOWJIBHOH KaTyIUKH 3aXKMraHHd, KoTopas
npeacTaBnseT coboil INMeKTpU4ecKHil aBTOTpaHC(OPMATOpP C Pa3OMKHYTOH MAarHMTHOH ULEMBIO.
Cepreunuk 7 katymku HabpaH U3 IIacTHH TpaHc(hOPMaTOpHO#i cTany, TonmuHo# 0,35 MM, u3onHpo-
BAHHBIX JIPYT OT ApYyra OKaJMHOH JUIA CHMXKEHHMA BHXpeBhIX TokoB (Pyko. Ha cepmeunuk Hanerta
nsonupyowas Tpybka, Ha KOTOPYi0 HaMOTaHa Bropuunas obMorka 4. Kaxnwiii cno#t 3Toit 06MOTKH
H30/IMPOBaH KOHACHCAaTOPHOH OymaroH, a mocjeaHHe CIOM HAMOTAaHBI C 3a30pOM MEXAY BHTKaMH
2+3 MM, 4TOOBI YMEHBIIHUTB ONMACHOCTH NPO6Os H30NALMH

IlepBuynas o6MOTKa 5 HaMOTaHa MOBEPX BTOPHYHOH 0OMOTKH, 4TOo OONeryaeTr OTBOR OT Hee
Terna. Kopriyc 8 kaTymuky mTammoBaH M3 IMCTOBOH cTand. BHyTpH Kopryca ycTaHOBJEH Hapy KHBIH
MarHuTooTBOA 6 M3 TpaHchopMmaTopHO# cranmn. PapdopoBblii H3oNATOp (CHHU3Y) M KapboauToBas
KpBIHKa 2 (CBEPXY) MPeAOTBPALLAIOT BO3MOXKHOCTB PO00s MEXAY CCPAETHHKOM H KOPITYCOM KaTyIIKH.
Kpblﬂ]l(a HMEET YETHIPE BBIXOAHBIE KIIEMMBI: UHEHTPAJIBHY 10 - BBICOKOBOJIBTHYIO 1 ¥ TPH HU3KOBOJIBTHBIX -
Ge3piMaHHYI0 3 M xinemMel “BK” (Brmouenne) n “BK-B” (Biumouenue ot Oatapen). OnuH KoHel
BTOPHYHOH OOMOTKH BBIBOAMTCS K KJIEMME BHICOKOTO HalpshkKeHHs | yepe3 KOHTAaKTHYIO IUIACTHHY H
NPYXHHY (Ha PHUCYHKe He IMOKa3aHbl). BHICOKOBONBTHAs KI€MMa 1 C MOMOILUBIO HAKOHEYHHKA CO-
€QUHACTCA 4epe3 BBICOKOBOJITHBIH TIPOBOA C UEHTPAJTBHBIM 3JIEKTPOAOM KPBIHIKHA pacnpez[ennrefm.
Jlpyroii koHew BTOpUYHOM OOMOTKM M KOHeEl MNEepBMYHONH OOMOTKM COEIMHEHH MeXmy coboil
(aBTOTpaHChOpMaTopHast cBA3b 0OMOTOK) M ToABeNeHbI K GE3bIMAHHOM KieMMe 3 Ha Kpreilke. JTa
KJIEMMa COeMHAeTCA ¢ KileMMoii “P” pacnipenenutens. [Ipyro# koHew nepBH4HON 0OMOTKH COEMHEH C
xnemmoii “BK”.

f ,  BKE %
P
BK !
—2
—3
4
1 5
U
1 - BLICOKOBOJIETHAsA KJIEMMa; - 6
2 - KpBIIUKa;
3 - Ge3bIMAHHAsN KJIEMMa;
4 - BTOpr4Has 0OMOTKa;
S - nepBHYHas OOMOTK4;
6 - Hapy>KHBIH MaTHUTOTIPOBOA; .
7 - cepAevHHK; 7
8 - xopnyc K3; 3

9 - Ra - no6aBouHeIit pe3ucTop (Bapuarop).

Puc. 1.2. Yerpotictso K3 ¢ uethipeMsa BLIBOAHEIMU KiieMMami (B11S5).



Yucno BUTKOB 0OMOTOK KATYMIKH 32KHIaHUs 3aBUCHT OT €€ TUIA ¥ HaxoquTcs B npenenax 180 +
330 - ans nepBUuHOH ¥ 18 + 22 ThIC. - 114 BTopuuHOit. COOTBETCTBEHHO, IMaMeTP MPOBOJa NEPBUYHON
o6moTkH 0,52 + 0,86 MM, a Bropuunoii 06MoTku 0,07 + 0,09 mm. KoapduumenT tpanchopmaumu (Krp)
PaBeH OTHOUICHUIO YHCIIa BUTKOB BTOPHUHOM 0OMOTKH K 4HCITy BUTKOB NepBHuHOH 06MOTKH - W2/W 1.

IIpoctpaHcTBO MEXIY OOMOTKaMHM M KOPIYCOM KaTYIIKH 3alOJHEHO H30JMpYIOLIMM Haroin-
HHTENEM - TPaHC(HOPMATOPHBIM MaciioM. ['epMeTHYHOCTh KapOONIHTOBOM KPHIIKH B KOXyXxe obecre-
YMBAETCS NPOKIJIAJKOM.

K knemmam “BK-B” nozncoenuHeH 106aBoYHbIH pe3ucTop 9, yCTaHOBJIEHHBIH B KEPAMHUYECKOM
nsonsrope. JI0GaBOUHEIH PE3UCTOP MOXET KPENUTHCA Kak Ha caMoi Karymke (cM. puc. 1.2), tak u
oTAensHO OT Hee. CONMpOTHBIIEHHE pe3HCTOpa B 3aBUCMMOCTH or THna karymkd 1,0 + 1,9 Om.

Tlpu mycke ABHUraTens KaryIuka 3aKMraHHA MUTAETCA OT GarapeH, HaNpsyKeHHe KOTOPOH NMOHH-
XeHo (1o 6 + 8 B) u3-3a norpebnenus crapTepoM Gonbliero Toka, 4T0 MPUBOIMT K CHIDKEHHIO TOKa B
NIepBHYHOMN 0OMOTKE 1 Pa3BHTHIO KaTYIIKOH BTOPHYHOTO HANPXKEHUA. C yde oM 3TOro 06CToATeNnsCTBa
nepBHYHas 06OMOTKA KaTyIIKH 3aXHIaHHs PaCCYUTHIBAETCA Ha Hampskenue 6 + 8 B, a ocranbHoe Ham-
PsDKEHHE UCTOYHMKA racuTcs B NoGaBouHOM pesuctope. Ilocnenuuii, npu mycke ABMrarens 3akopa-
YHBAETCS, ¥ MEPBHYHBIH TOK BO3PACTACT, YTO 0BeCeunBaeT JOCTATOUHYIO BEINYHHY BTOPHYHOTO Ha-
NpSDKEHUA IUIA Mpobos MCKPOBOTO NMPOMEXYTKA CBedH. [IOTIONHHTENbHOE COMPOTHBIICHHE ABNAETCA
TAKXE BAPHATOPOM, T. €. B 3aBUCHMOCTH OT HarpeBa H3MEHSET CONpoTHBIeHHe. IIpy Mainbix oGopoTax
JBUraTensd, TOK, NPOTEKAIOIHMH Yepe3 nepBHuHy0 06MoTKy K3, nocturaer 6oibwioi BelM4HHEL, YTO
HEXXEIATeNbHO, T. K. HAYMHAIOT YCHIICHHO 06ropaTh KOHTAKTHI NIPEpHIBATENsS M BO3PACTaeT BOSMOXHOE
BTOpHYHOE HampsiKeHHe, KOTOpPOE NpH yBelMUeHHH (HanpuMep, C yBelH4YeHHeM 3a30pa MeXAy dJlek-
TPONAaMH CBe4H) MOKET MPUBECTH K Npoforo GeryHKa wiM B ApyroM “cnabom mecte”. C HarpeBoM xe,
BapHAaTOp YBEJIMYMBAET COMPOTUBICHHE H YMEHBINAET NIEPBHUHBIN TOK.

B HEKOTOpBIX CHCTEMaX 3axuraHus (HampuMep, A1 aBToMoGuned cemeiictBa BA3) noba-
BOYHBIH PE3UCTOP OTCYTCTBYCT, YTO OGYCIIOBEHO BBHICOKHMH XapaKTEpPUCTHKAMH 3JIEKTPONYCKOBOH
cucTeMsl, Oarofaps yeMy HanpsbxkeHue GaTaped NpH MycKe CHIDKAeTCA HE3HAYHTENBHO.

2

1 - BLICOKOBOJIETHasA KJIEMMA;

2 - KpBIIUKa;

3 - BTOpHuHas 06MOTKa;

4 - nepBuuHas 0OMOTKa;

S - HapY>XHBI}t MaTHHTONIPOBOZ,
6 - CepleYHHK;

7 - xopmyc K3.

VA 17IIETII IR ITELEFIIIET CEIETIITHINI 72 TIIIE S

Puec. 1.3. Yerpotictso K3 ¢ Tpema BriBoaubiMu kremmamu (B117, 27.3705 u ap.).



OcobenHocTrio Karymek 3axuranus 5117 (-A) u B-115B, umeromux Gonbwoe conpoTHsieHne
MepBUYHOM 0OMOTKH, ABNAETCA TO, UTO, €CIH CIY4YaiiHO OCTAaBHTh BKIIIOYEHHBIM 3aXUTaHHeE, KaTylIKa
1e BHIHAET U3 CTPOS, 2 IPOM30NIET NONHBI PaspAn aKKyMYJISTOpHOH Garapen.

IIpameuanne.

BmecTto karymky 3axuranus 5115-B, kotopyio ycranarmuBaor Ha “Mockesuyn”™ n “MKu”, moxHo
npumenaTk B117-A 6e3 n106aBOYHOro pe3uCTopa, mpHYeM 3Ta 3aMeHa He TOJBKO BO3MOXHA, HO M

JKenareynbHa.

Ta6a. 1.1. [Tapamerps! Karyniek 3aXHraHus.

Bropuunas 0b6MoTKa IlepBnynas obmMoTKa Bapuarop (Rn)
Tun karymku W2 R2, Wi Rl1, L1, w , [W2/W1
OMm Om_|MIH OmMm
B-1 113971-0,1 | 3700+ 113J1-0,72 1,55+ (8,8 | Hukens-0,3 | 1,35+ 56
19000 | 4500 330 1,95 (Crans) 1,50
B-1 113J1-0,09 T13J1-0,77 Huxkens-0,3 § 1,35+
manorabapurnas| 17 500 320 1,45
B-7A 8000+ 1,80+ Huxkens-0,3 | 1,0+
8800 2,00 1,1
B-13 I13J1-0,071 9700+ 113J1-0,72 1,50+ 7 |Hukens-0,451 1,0+ | 96
(B-13A) 26 000 | 10300 1,70 Koncrant | 1,9
(MHMu-40-15)
B-102B T13B-0,07 112B-0,86 Koncrant
18 000 290
bl114 20500+ I13B-1,25 0,38+ 3,0+ Koncrant-0,7{ 0,52+ 288 +]
41500 22500 180 + 190 0,42 |3,5 |(MHMu-40-15) 0,52 | 230
B114-Bb 32300 |19900 180 0,36+]2,5
0,38
B115 T12J1-0,07 | 8000+ I13J1-0,7 1,90+ 19,3+ Hukens-0,3 [ 1,0+~ | 68
22 500 | 8800 2,00 198 1,1
B115-B 6300 2,30+ 8,1 0,95+
1,00 0,05
B116 40000 {13000+ 180 0,43 |53 120 +
(31.3705) 13500 153
B116-01 18700 0,65 15.2
B117 I13B-0,07 | 5400+6600 |I13B-0,55+0,598(3,072+|10+ 78,5
B117(F)-A 21 035 [(6300+9200) 308 3,328 |11
B118 15000 0,75+ 5,6+ 115
0,85- 16,0
27.3705 50003500 0,45% [3,7+ 82
0,05 W4.1
29,3705 110001500 0,5t M1+ 90
(26MI'n) 0,05 4.4
2108-37050-10! 5250 0,43+ 14,7
“Macer”, Uranus
3009.3705 6000 0,49 164
3012.3705 4040 (27mI'n 0,48 2,65
3022.3705 4060 (27MI'n 045 |27
3122.3705 4300 0,38 .
K3-1 4100 (28mI'n 045 12,6
K312-1 2820 (20MI'n 0,54 122f
30.3705 4000+ 0,025+
(301.3705) 5000 0,03




1.1.2. KATYHIKH 3AXKUTAHUA KOHTAKTHO-TPAH3UCTOPHBIX
U BECKOHTAK1HbBIX CHCTEM 3AXKHIAHUA

Kouncrpykuus karymek mis KT3 u BC3 ananornuna xonctpyxkuun K3 knaccuueckodt Gara-
peiiHO# CHCTEeMBI 3aXHraHus. Pasnuuue B OCHOBHOM COCTOMT B HAMOTOUHBIX NaHHBIX (Tabm. 1.1).

Karymxku 3axuranns 5114 u 5118 - macnonanonsenssle.

OnuMH KOHel BTOPUYHOH 0OMOTKH COENMHEH C BbICOKOBOJIETHBIM BEIBOJIOM, 2 BTOPOH C KOPIYCOM
K3, na maccy. Ilpu TakoM BBIBOJIE BTOPHUHO# OOMOTKH MCK/IIOUAETCA BO3AEHCTBHE BHICOKOTO HaNpsXe-
HHA Ha BBIXOJHOH (CHII0BOI) TPaH3UCTOP KOMMYTATOpa.

Tlpu ycTanoBke Ha aBTOMOGHIIBL KOPITYC 3THX KaTYLIEK 3KUIaHHs JOJKEH ObITh XOPOIIO COCAUEH
¢ MaccoH.

Karymxa B118 npumenserca ¢ kommyraropoM TK-200, mcnosb3oBaHne Apyrux Karymek C
9THM KOMMYTaTOpPOM HEBO3MOXHO.

MacnonarnonuenHas karymka 5116 B3anMo3zamensema ¢ “cyxoit” 31.3705, Ho B116 obnagaer
6ojiee BHICOKOH XHBY4YeCTbIO NIPH IIeperpeBax 1 NMPOUHX HENPUATHOCTAX.

1 - BHICOKOBONILTHas KJ1IeMMa;

2 - KpHINIKa;

3 - BropuuHas oOMOTKa;

4 - nepsuyHas 0OMOTKa;

S - Hapy>XHBIH MarHUTONPOBOL;
6 - cepevHNK;

7 - xopnyc K3.

Pnc. 1.4. Yerpoiicteo K3 ¢ Tpems BriBoaHeMH KitlemMavu (6114, 5118).
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HexoTophie xapakrepHbie ocoennocru K3 nast BC3: )

1 - B xoHCTpYKUHMH Karylikd 27.3705 npeaycMOTpeH chieumanbHbiii KiianaH, KOTOpHH cpaba-
THIBAET MPH yBEIMYEHHH AaBieHHs Macna B K3. DTO MOXET HMETb MECTO IPH BBIXOE M3 CTPOs JJIEK-
TPOHHOrO KOMMYTaTOpa IipH BKIIOYEHHOM 3aXHraHMH. BpeleHHe Takoro kiianaHa NpemoTBpauiacT
onacHocTh B3pbiBa K3 v BocriameHenns apromobuis. Ecin xianan He cpaGoTaer, To B JIYHIIEM CITy-
Yae, MOXKET CrOpeTh NIepBHYHas 00MOTKa, BBHAY €€ MajiOro CONPOTHBIICHHS .

2 - NpH H3rOTOBIEHHMH Kphltiek 2 (pHc. 1.3) npHMeHsercs He NMPHUBBIYHBIE KapTOJIHMT MIM
deHomnacT, a AyrocTOWKHH CTEKIOHANOMHEHHEIH NONUOYTHIICHTEepebTanaT aMEPHKaHCKOH GHUPMBI -
“JIIonoH”. DTOT MaTepHan HMEET XapakTepHbIH CBETIO-cepbli LBET W NPHUMEYATEIIEH HE TOJIBKO
BBICOKHMH HM30JIIIHOHHBIMH CBOHCTBAMH,. HO M XOpOLIEH 3JIaCTHYHOCTBIO - HE JACT TPEIMHMH M He
PpacKanbIBaeTCA.

Ilpameuanne. AT - 2 - nepsblit 3aBOJ, KOTOPBIi NMPHMEHHII 3TOT MaTepHan U M3TOTOBICHHUS
KpBILlIEK KaTylleK 3a)KHraHUA H pacrpenenuTenei, “0eryHkoB”, HAKOHEYHHKOB CBEYEH 3a)KUraHUs, He
TOJILKO JJI1 BBICOKOBOJILTHBIX CHCTEM, HO H It KOHTAKTHBIX C3. H03TOMy PEKOMEHAYETCSH HCIOJIbL30~
BaHHE AETasel U3rOTOBJIEHHBIX Ha 3TOM 3aBOJIE.

Cy1ecTBEHHO OTIIMYAETC OT TPaJHLHOH-
HOH KOHCTDYKLHMS M TEXHOJOIHS H3TOTOBJICHHS
K3 mmst cHCTeM 3aXMraHHMs C HH3KOBOJIGTHBIM
pacnpenenenneM. Hanpymep, IBYyXHCKpOBas Ka-
Tymika 29.3705 (puc. 1.5), npumensemas B coc-
TaBE€ MHMKpOIPOLECCOPHOH CHCTEMBI 3)KHMIaHHA
Ha aBToMoGMIIsIX BA3-21083, BHinONHEHA MO crie-
LHaNbHOH TEXHONOTHH, BKJIOYAIONEH PONHTKY
O0OMOTOK SMOKCHAHBIMM KOMIayHJaMH H MOcJIc-
AYIOIIYIO ONpPECCOBKY OOMOTOK MOpPO30CTOHKHM
MOJIHUNPONHUIEHOM, 0Gpa3yIOMMM COGCTBEHHO
kopmyc K3. Tlopsaok HaMOTKH 0GMOTOK M3MEHEH:
Ha cepcYHMK (HabpaHHbIH H3 TOHKHMX IUIACTHH
JJIEKTPOTEXHHYECKOH CTajiM) HaMOTaHa CHavana
nepeUyHas (HHU3KOBOJIBTHas) OOMOTKa, a 3areM
BTOpHYHas (BBICOKOBOJIETHA). Puc. 1.5. Buemmnwii Bug K3 29.3705.

*

JanbHeiimee yny4yienue xapakrepucTik K3 HanpapineHHO Ha COBEPIICHCTBOBaHHE KOHCTPYK-
LMK U TEXHOJIOPHH NpPOU3BOICTBA KATYILICK C 3aMKHYTOH MarHUTHOH cHcTemo#, obnanaromnx 60mb-
WHMH KOI(QHUIHEHTaMH NEPENayH IHEprHH M OOJbIIEH [UIMTENBHOCTBIO MCKPOBOFO paspsaa Io
CPaBHEHHIO C KaTyIKaMH C Pa3OMKHYTOH CHCTeMO# NpH OOMHaKOBO# 3amacacMoii SHEprHH B Iep-
BHuHOH nenu. TlpuMepoM cTyXHT Karymka 3axuranus 3122.3705 (puc. 1.6-a), 3aBoma ATO - 2.

Puc. 1.6. BHemHuit BUA COBpeMEHHOMR KaTyIUKH 32)KHIaHHUs:
3 - C OIHMM BBICOKOBOJIBTHBIM BBIBOJOM; 6 - C IByMsi BBICOKOBOJILTHHIMH BbIBOAAMH (IBYXHCKpOBas).

’ o 11



Hi K2 a) . 6) H1 K2
. H2
(H2)
K1 H2 . K1 (K2)

HiI K2 H2 K1 K2 Ki H1

Puc. 1.7. YCTpOACTBO KATyIIKH 32KHIaHHA:
.a - C ONHHM BBICOKOBOJIETHBIM BBIBOJIOM, G - C ZIBYMst BLICOKOBOJILTHBIMH BHIBOABMH
(Hauasno u KOHell 0OMOTOK YCJIOBHO 0603HaueHb1 cuMBonaMu H u K).

B KaTymikax 3aXkMraHus c JAByMs BHICOKOBOJNBLTHBIMH BBIBOJAAaMHM OTCYTCTBYET KOHTAKT MEXCIY
HepBHYHOM U BTOPHYHOH OOMOTKAMH, IIPH 3TOM BTOPHYHAs COCTOMT M3 HECKOJILKHX CEKLMii U pacno-
JlaraeTcs oBepX IepBHYHOi (cM. puc. 1.7-6).

Karymka 29.3705 - “6afymka” oredectBeHHmX aByxuckpoBbix K3. Ilpomssomutens - AO
“M3ATD", ucnonb3oBanach Ha NepBLIX “MUKponponeccopHbIX” BA3-21083. OHa naBHO cHATa C Npo-
H3BOZACTBA, NPH HEOOXOOHMOCTH MOXHO 3aMEHHTh Ha KaTyWIKH C 3aMKHYTHIM MarHHTOIIPOBOAOM:
3009.3705 (AT3-2), 3012.3705 (AT3-2 num M3ATJ) unu 3022.3705 (M3ATD) - no BHelHeMy BHAY
OTJIHYACTCH HAHYHEM ckob ernneimx K KyaoBy aBTOMOOMJIA, TPHYEM 3aMEHATH nque cpasy obe
KaTyILKH.

Karymka K3-1 (81.4768049). ITpoussoautens HITO “Monuus™(Yda). [lo cpaBHEeHH!IO C Bbillle-
nepeuncneNHbiMu K3 caenana 10BOJbHO CKBEPHO: 6aHAAX U3 KPOBEIBLHOrO XKejle3a, 3ATHBOYHBIN KOM-
NayHJi HEONHOPOZAEH M COAEPXXHT My3bIPHKOBBIE BKJTIOYCHHs (LBET Kopmyca - KOpH‘IHCBLIM) O}IHaKO

TIPH ITOM [10Ka3aJ1a HETJIOXHE XapaKTEPHCTHKH (cM. Tab. 1.1).

Karymka K312-1. K Hepoctarkam K3-1 no6aBunuch HecTaHaapTHBIe pasMepbl HU3KOBOJILTHBIX
BBIBOJIOB H HH3KO€ 3Ha4eHHEe HHIYKTHBHOCTH 0OMOTOK (Tabu. 1.1), a mo3ToMy M 3Heprus 3amacaemas
U1 HCKpooOpa3oBaHus, y Hee Takoke Oyner MeHbiue. Mcnonbs30Barh MOXHO TONIBKO B KpaiiHeM ciydae.

1.1.3. IAPAMETPBI KATYUIEK 3AJKHTAHHA B XAPAKTEPUCTHKH HCKPOBOI'O PA3PSIA

JIns onpejeieHUs NapaMeTPOB KaTylleK 3aXHIaHUA U CHATHA XapaKTepUCTHK HCKPOBOTO pas-
psna B naGoparoput xypHana “3A PYJIEM” Gsula coGpaHa cxeMa, mosTopsiouas paboTy CHCTEMBI
3aXHraHus. BMecTo CBeYH HCIONB30BUIH TPEXDIICKTPOIHbIH PaspsIHHK C 3a30pOM 7MM, KOMMYTaTOp
3620.3734, noxxonsmui KO BCEM KaTylikaM 3axuranus v 131.3734 nns xarymku B116-01. B xa-
YeCTBE JaTYNKa MOMEHT4 HCKpOOOPa3OBaHMS HCIIONb3OBANICH PACNPEACIUTENb C KOHTAKTHBIM IPEpPhI-
BaTeJIeEM M COITIACYIOIIEE YCTPOHCTBO; K HEMY /Ul CPaBHeHMs MOAKIoYanH ONok 3axuranus “Mom-
HOCTB”. 3

IMomyyeHHBIE pe3yNnbTarThl OTpaXxeHbI B Tabnuue 1.2.

HupyxruBuocTs nepBuuHoi 06MoTkn (L1). C oxHoif cTOpOHBI, YeM OHa OolbLue, TEM JTy4iue,
TOTOMY 4TO OT Hee HanpAMY0 3ABHCHT 3a1acacMas 3ReCh SHEPTH, JacTh KOTOPOH, I0TOM, BBIAEIHTCA
B BUJIC HCKPBI. C ApYTOH CTOPOHBI, IPH BBICOKHX 060poTaX OONbas HHAYKTHBHOCTh BPC/HA - 3-33
MeHbleH CHIIBI TOKA 3Hepris MCKphl ynanet. Hanpumep, KaTyuika 2108-37050-10 npu 5000 06/MuH
KOJICHBasia OGBEKTHBHO XyXe, 4eM 27.3705. IpaBna, Tako#l peXXMM HCIONB3YIOT TONBKO TOHIHKH, a
OOBIYHEIH aBTOMOGHIIMCT, TPH HOPMaJIbHOM PEXHME €3/Ibl, He NIOYYBCTBYET YXYIUIEHHS [IPUEMHCTOC-
TH JIBUraTelIs.

Conponmeuue nepsuyHoi oomMoTkn (R1). ConpoTHBneHHe MepBUYHOH OBGMOTKH Yy HC-
nsrraHHbIX K3 npuMepHO onuHakoBo. YeM OHO Oonblie, TeM Xyxe - MEHblle MOIHOCTh U SHEPrus
HCKPBL
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Koapduuuenr rpancdopmannn. Kak Hu crpanHo, GonbiunM emy OBITH BOBCe He 00A3aTeNIBHO.
Toromy, 4T0 ero yBeYHBanH, 4To0b! caenars nomeHbue JJIC caMOHHAYKLHH, TO €CTh HaNpsHKEHHE B
MEepBUYHOM LIEMH B MOMEHT pa3phiBa KOHTAKTOB; a COBpeMEHHBIM koMMyTaropam 300 B He cTpaiuHhl.
YeM BpeneH Gonbiuol koaddHIMEHT TpaHCHOpPManMH, BUAHO MO Karyuke B-114 - npuuinoch cle-
JIaTh CJIMIIKOM MHOTO BHTKOB BO BTOPHYHOH OOMOTKeE, YTO, KOHEYHO, YBEJIHYHIIO €€ CONPOTHBIICHHE.

Aueprus (E1), xoTopas 3anacaercs B nepBHYHON 0OMOTKe, B KOHIle KOHLIOB PealIU3yeTcs B BH-
[IE MCKPBI, MO3TOMY 37€Ch “THIIHHE” MHIUIH/PKOYNIH TOJbKO Ha mons3y. [ins ouenku KILJ cucteMs
32KHraHUA HYXHO JHEPrHio, 3aliacacMylo B NepBHYHOH OOMOTKe, MOJENUTb Ha SHEPrHIO MCKPHI.

AMnanTyaa Toka (Ip) u MourocTs paspana (Pp). X MakcMManbHble 3Ha4YeHHA ITOKa3biBa-
0T HaIeXKHOCTh CHCTEMBI 32)KHIaHHs, paboTOCNOCOOHOCTD B CaMBIX TSDKEJBIX YCJIOBHSX, 3amac Ha He-
npeaBHaeHHBIC 00cTOsATENbCTBA. B Tabnuue (B cxobkax) NpHBeaeHbI AaHHBIE ¢ GlI0KOoM “MomHoCTh .

Hckpa MeXIy 37eKTPOJaMH HE NODKHA NMPOCKAKHBATH MIHOBEHHO - Yy XeJaTeJIbHO MOJ-
JIEPXKMBATh, 110Ka FOPHT cMeCh. [IpH HOPMALHOM rOPEHHH Ha 3TO A0cTarodHo 1,2 Mc, Gonburee BpeMs
ONpaBAbIBAeT CEOs JIMMIb HA MYCKOBBIX PEXHMMAX, TIPH IJIOXHX YCIIOBHAX JUIst ropeHust cMecH. Ho u npu

o

“KOpOTKOH™ MCKpE JBHrareilb NMyCKaeTCH, YTO, B YACTHOCTH, H JIOKA3bIBAKOT KOHTAKTHBIC CHCTEMBI
(CMOTpH NOCIIEJHIO CTPOKY B Tabnuue 1.2).

Jneprus uckpbl (En). PeanbHag sHeprus, MAymiag Ha Jel0 BO CTOJIBLKO pa3 MEHbIE NpHBeE-
JIEHHO# B Tabiuue 1.2, BO CKONBbKO AIMTENbHOCTD HCKpHI Gosblite 1,2 Mc, manblie SHEPrus BhIAENIeTca
yXe B HHKyOa - TOpPeTh HeyeMy, HO CHCTEMa 3aKHIaHHs BCE MOANCPXKHBACT 3JIEKTPOAYTy Ha CBEYE.
IMoatoMy nokasarenu nocienHe#t konoHkH (Tabm. 1.2) BakHbI He camMu No cebe, a BMECTe ¢ AByMs Mpe-
JBITYIIHAMH.

Ta6a. 1.2. Ilapamerpnl K3 1 XxapaKkTepHCTHKH HCKPOBOTO pa3psja.

Tun xarymku/IIpuMeHAEMOCTh L1,| RI, R2, | Kip| El,| Tp, Ip, Pp, Eu,
MIH | Om Om MJDx| MC MA Bt mJx]

Kommyrarop 3620.3734 ¢ Tokom crabunuzanmnu 7,6 A
B1146/31J1-431410, TA3-3102 12,5 1 0,38 {19900 | 180 | 72 {22 | 27(60) {30(67) {34

B116-01/TA3-31029 5.2 | 0,65 | 18700 | 130 | 150 | 3.2 | 40(77) | 45(86) | 62
3122.3705/" Taspua” 3,1 | 0,38 | 4300 | 80 | 80 | 1,8 167(155) | 75(172) | 67
3009.3705/"Oxa" 64 1049 | 6000 | 66 | 184 | 2,5 | 67(178)] 75(196) | 95

27.3705 (bonrapus)BA3-2108 4,7 1043 [ 5250 | 67 [135] 1,8 | 81(166)] 90(167) | 82
2108-37050-10 ("®acer", Mtanus)|6,8 | 0,43 | 5250 | 64 | 196 [ 2,5 | 87(201)]100(226)| 121
KommyTarop 131.3734 ¢ TokoM crabuim3anuu 6 A

b116-01/TA3-31029 [52 T065]18700]130] 94 127] 34 [ 38 51
KoHTakTHBIH nipephiBaTeb (TOK 3,6 A)

B115B/"Mockeuy" [81 123+1] 6300 [ 54 [ 52 ]13] 67 | 75 25

IIpumeuanne:

1. B ckobkax npHBeeHB! JaHHbIE ¢ MTOAKITIOYeHHBIM 610KOM “MoHoCTs”.

2. BbIBOJ M3 NPOBEICHHBIX HCTIBITAHUI:

- Karywka 2108-37050-10 ("®acer”, Utanus) - uMeeT HauNy4lle XapakTepHCTHKY;

- MOJTHOCTHIO B3aHMO3aMEHAEMBI KaTywiku 27.3705 u 3122.3705;

- AByXHCKpPOBas Karynika saxuraius 3009.3705 no3BosiseT noay4HTh XOPOIIHE XapaKTePHCTH-
ku C3. Ipu npuMeHeHUH Ha MHOTOLMJIMHAPOBBIX ABUrarellsx (sMecTo K3 ¢ OfHUM BHICOKOBOJIBTHBIM
BBIBOJIOM) HEOOXOAMMO 3a3eMISiTh OZIMH U3 ABYX BHICOKOBOJIBTHBIX BHIBOJIOB, 4TO, KOHEYHO, HEYNOGHO.

3. NapameTpb! KaTylieK NPHBEACHBI O PE3Y/IBTATAM M3MEPEHHH MIA KOHKPETHBIX €AMHHYHBIX
obpasnos.

4. Tlpu noxynke K3 obpawaiite BuMMaHHe Ha HaTHuHE Ha Kopryce wramna OTK, uto Moxer
rapaHTHPOBaTh KayeCTBO MPHOOPETEHHOro H3AETHA.
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1.1.4. NEPCNIEKTUBHBIE PASPABOTKH

K onHOMy M3 MEpCNEKTHBHBIX HANpar/ieHuil B OONaCTH COBEPIICHCTBOBAHUS KATYIUEK 3a)KH-
raHus spisercd pa3paboTka M3NCIUH 1A KaXOH CBEUH, CIIOCOOHBIX 3aMEHHTh KOMMYTATOPHI, BbI-
COKOBOJILTHBIE ITPOBOA, MOAYJ/IH 33)KHIalHs H MPHBBIYHBIE HAM KATYIUKH 32)KHTaHUS.

HIMeHHO TaKy!0 KaTyuiKy 3a>KHraHus pa3paboTanH CHeuHaluCThl MOCKOBCKOTO 3aBona M3ATO-
2 (puc. 1.8).

Puc. 1.8. BHenHuit BUZ KaTyIIKH 33)KHTaHUs HA CBey
(43.3705).

OTaHYHTeIbHBIE 0COOCHHOCTH KATYUIKH 3a:KHranus 43.3705:

Bo-nepBbix, nogo6Has KoHCTpykuus cOeperaer n0 30% 3HepruH, yTeKaloweH Mo NpoBOAaM H
TepsAOLEeHcs MeXAY KOHTAKTaMH KPBILIKK Tpambiepa u GeryHka.

Bo-BTOpBIX, “CBeYHBbIE” KaTyWIKH HE TOJILKO TOTOBSAT MCKPY, HO H 1O HOHHBIM TOKaM B 3a30pe
CBEYH OTCJIC)KUBAIOT NMPOLECC CTOpaHHs TOIUIMBA (MHAYe TOBOPA, MMEIOT BCTPOCHHYIO CHCTEMY Ca-
MOJHarHOCTHKH). CHrHaN OT KaTyWiKH HIET Ha KOHTPOJUIEp, KOTOphIii 06pabarbiBaeT HHGOPMALHIO H
KOPPEKTHPYET MOMEHT 32)XKHIaHHs M 3Hepruio uckpbl. Ecnu panbuie 610K ynpaBiieHHs, yMell TOJBKO
HPaBHIILHO I03HPOBATh H BOBPEMS BOCIIAMEHSTh TOILIHBO, TO TENEPh OH €1(e HayHHIICA H OJHOCThIO
ZOXKHraTh CMeCh. 3HAUHMT, HEOOXOAUMOCTb NPUMEHEHHS JATYHKA HETOHALMHM MOXET OTIACTh, pa3 ero
dyHKMIO GepeT Ha cebst KaTyKa 33KHIaHus .

VIMeHHO Takue H3/e/us IAHUPYETCS IPUMEHATH Ha MHOTOKI1anaHHbIX ABHrarenix BA3 u 3M3.

CpaBHHTeIbHbIE XapaKTEPHCTHKH KarylileK 3a)XKHIraHus IpuBeaeHbI B Tabn. 1.3.

Ta6u. 1.3. [TapameTpbl KaTymieK 32KHIaHU.

O06o03HaueHHe OHeprust Macca VnenbHas
KaTYMIKH 32)XUIaHUs pa3psana, Jx Kr 3Heprooraaya, JHi/kr
B117A 0,02 0,8 0,025
27.3705 0,06 0,86 0,07
31.3705 0,05 0,63 0,079
43.3705 0,04 0,2 0,2
Ipumeuanne.

VYnenbHas 3HeprooTaaya - 310, OTHOLIEHHE SHEPIHH Pa3pA/aa k MOJIHO#H Macce.

Eme 06 onHo# nepcneKTHBHOH pa3paboTke, Kacaromeics KaTylieK 3aKHIaHHs, MOXHO IIpOYH-

Tarh B IM1aBe 3.4.
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1.2. JATYMKH MOMEHTA HCKPOOBPA3OBAHUSA

PaboTa cHCTeMbI 32KHIaHUA HaYHHAETCA ¢ MEKTPHYECKOTo CHrHaia. Bo - nepsbix, OH KoMKeH
6BITh CBA32H € MOJIOXEHHEM NOPUIHS B WHIMHAPE, YTOObI CBOCBPEMEKHO 00pa30BaICs HCKPOROl pas-
PSI Ha cBeve; BO - BTODHIX, (OpPMa €ro DO/HKHa COOTBETCTBOBATH 3aJaHHOM, YTOOBI MONYHaIOLKi
CUrHan npuGop (XOMMYTarop, KaTyllKa 3a)XHI'aHUs) BbIpabaTtbIBan TpeOyeMblil TOK.

B wiaccHyeckuX (KOHTaKTHBIX) CHCTEMaX 3KHTaHHUs 3TOT 3a/laloluii CUrHan BhIpabaTbiBaeTCs
HpH MOMOUIM KOHTAKTOB NpEPHIBaTeNs B paclpeaesHTelle, KOTOPble HEMOCPEACTBEHHO KOMMYTHPYIOT,
o6MoTky K3, a B KOHTAaKTHO - TPaH3HCTOPHBIX (KOHTAKTHO - THDHCTOPHBIX) - CHTHAJI TOJAETCS Ha KOM-
MYTarop, KOTOpbIii B CBOIO 04epeib KOMMYTHpYeT obMorky K3.

B OeCKOHTaKTHBIX CHCTEMaX 3aXKHIaHHA 3aJaloMii cHrHan GOpMHpYeTcs ¢ NOMOLIbIO JAaT4H-
KOB: Aar4yuka Xomna wiM BHraHna, MarHMTO3JIEKTPHYECKOrO, MapaMeTpHYECKOro, GOTOIEKTpHYEC-
KOTO HiIH MHOTO JaTYHKa, QHKCHPYIOLIETO MOJIOXEHHE KOJIEHYaTOro BaNa JIBHIaTels.

1.2.1. KOHTAKTBI TTIPEPBIBATEJIA

KOHTaKThl MpepbIBaTellsi H3rOTaBNIHBAIOTCA H3 BOJb(paMa, T.K. OH MANO NOABEPKEH PO3UH H
BCJICICTBHE BBICOKOH TBEPAOCTH MANIO MOAAAETCHA HIHOCY.

KoHTaKkThl, H3rOTOBJICHHBIE H3 JPYroro Marepuana, OyayT B 0OJbluei CTeneHH MONBEPTHYTHI
3PO3HH H KOPPO3HH, YTO CHH3UT UX HAJEXXHOCTb H CPOK CITyXKOBI.

3p03lfl$l KOHTAKTOB, KaK IIpaBui0, COMPOBOXKAACTC NMEPEHOCOM METaiia ¢ OAHOTO KOHTaKTa Ha
npyroit. Koppo3us BbI3biBaeT 00pa3oBaHHe Ha KOHTaKTaX HEMPOBOASIHMX [UIEHOK M YaCTHYHOE WIIH
TMOJIHOE HapyIIeHHE 3NIEKTPHYECKOTO KOHTaKTa.

IMepenoc Meranna BbI3bIBaET Ha OXHOM M3 KOHTAaKTOB 0Opa3oBaHMe OyrpoB, a Ha Ipyrom
KpaTepoB, KOTOpbIe NPHBOAAT K HapyIIEHHIO YCTaHOBJEHHOTO 3a30pa. B cBolo odepensb, 3a30p Mexay
KOHTaKTaMH MrpaeT 0onbliylo posb B ofecrieyeHHH HagexHOH paboThl cHcTeMBbI 3axuranus. Kpome
TOTO, YTO KOHTaKThl JO/DKHBI Pa3MBIKATbCS B HYXHBIH MOMEHT, COOTBETCTBYIOUIMI MOMEHTY
HCKpooOpa3oBaHHS Ha CBede, OHM JOJDKHBI OBITh 3aMKHYTBHI B TedeHHe TpeOyeMoro WHrepBana
BpeMeHH, Heo6X0aMoro st HakorleHus 3Heprud B K3. 1o 3THM npuunHaM 3a30p perylIMpyercs Tax,
y100b1 O0ecneunBaics He TONBKO HYXHbIH yron O3, HO M COOTBETCTBYIOIMH Yrojl 3aMKHYTOTO
COCTOSIHHSI KOHTAKTOB.

Y GONBLIMHCTBA KOHCTPYKUMIA paciipeieNuTeei 3a30p MeXXAy KOHTaKTaMH NPephIBaTe s JIEXKUT
B penenax 0.35 + 0,45 mm.

AHanoru4Hble TpeOOBaHHA NPEABABIAIOTCA K KOHTAKTaM INPEpHIBATE/si KOHTAKTHO - TPaH3HC-
TOPHBIX CHCTEM 3KHTaHHUA C UCTIONB30BAHHEM TPaH3UCTOPHOTO koMMyTaropa TK-102.

KOHTaKTHO - THPHCTOPHbIE CHETEMBI 32XKHIaHHs, OTIIMYAIOTCA TeM, YTO I uX paboThl BeslH-
YHHa 3aMKHYTOTO COCTOSHHS KOHTAKTOB MpepbIBaTess He KpHUTHYHA. [IpH MCNIONB30BaHUH 3THX CHC-
TEM BaXXHO JIHIIb, YTOGB! KOHTAKThI Pa3MBIKANIMCh B HYXHBIH MOMEHT.

1.2.2. MATHATOJIEKTPHUECKHE JJATYHKH

HaubGosee pacnpocTpaHeHHBIM THIIOM MarHHTORJICKTPHYESCKOTO JAaTYHKA AB/AETCA TeHepaTop-
HbIH JaTYHK KOMMYTATOPHOfO THIIA C MyJIbCHPYIOIHM NOTOKOM. IIpHHUKMI AeHCTBHA Takoro AaT4HKa
3aKJIIOYAETCS B M3MEHEHHH MAarKUTHOIO CONPOTHBICHHS MarHMWTHOH LiENH, COAepxaiue MarHHT H
06MOTKy, IIPH H3MEHEHHMH 3a30pa C NMOMOWUIBIO Pacrpele/uTels noToka (kommyTaropa). Ha puc 1.9
N0Ka33aHO YCTPOHCTBO MarHHTOJIEKTPHUECKOTO AaTYHKA KOMMYTATOpHOro THna. IlpH BpaieHuu 3y6-
4aToro poTopa, B OOMOTKE CTaTOpa B COOTBETCTBHM C 3aKOHOM HHJIYKIMH, BOSHHKAaET MEPEMEHHOE

HanpibKeHHC: Usex =k - @ - n - (d/dev),

rae k - koah@HUHEHT, 3aBHCAUMA OT XapaKTCPHCTHK MarHHTHOH UEMHM; ) - KOJIHYECTBO BHTKOB
0oOMOTKH; n - 4acToTa BpauwleHus pacrpeaenutens nortoka; dd/do - u3MeHenue noroka @ B 3aBH-
CHMOCTH OT YIJ1a MOBOpPOTa.

Korna oaus 13 3y6uoB potopa 4 npubimxaercs K nojocy craropa 1, B o6MoTke 3 HapacTaet Ha-
npsbxeHue. [Ipu cosnageHun ¢poHTa 3ybua poropa ¢ nomocoM craropa (co cpeAHeit TMHHEH 0OMOT-
KH) HarmpsbXeHHE Ha obmoTke JOCTHUIacT MakCUMyMa, 3aTeEM 651c1'po MEHSET 3HaK H yBEJIHYHBACTCS B
TIPOTHBOTIONIOXXHOM HanpaB/icHHH 0 MakcuMyMma (puc. 1.10) npu ynanenun 3ybua. U3 Qopmynsi
BHJIHO, YTO MHKOBOE 3HaucHHe Usbix JIMHEHHO H3MEHAETCSA C 4aCTOTOH BpalICHHS DPacnpefesIuTens
notoka. Ha puc. 1.11 nokasaH Xxapakrep M3MeHeHHs curaia Uswix MO YTITy MOBOPOTAa KOJEHYATOro
BaJia IPH Pa3HOH YacTOTe BPalleHHA paclpeJe/IuTells [I0TOKa.
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Puc. 1.9. YcTpoHcTBO KOMMYTATOPHOTO AaTYHKA:
- MarHuTHas uens (crarop), 2 - MarHuT, 3 - 06MOTKa, 4 - pacrpeaeIHTelb I0TOKa (KOMMYTATOp).

HerpynHo BuzeTh, 4TO HanpshkeHUe OYeHb OBLICTPO H3MEHAETCSA OT IOJIOKHTENBHOTO MAKCHMYyMa
JIO OTPHULATEJILHOTO, TO3TOMY HyJeBOH Mepexoa (Touka 0) Mexay JBYyMsS MaKCHMyMaMH MOXET ObITh
MCIIONB30BaH [Uis YNPABICHHS CHCTEMO# 32KMIaHMsA NpH MOJyYCHHH TOYHOTO MOMEHTa MCcKkpoobpa-
30BaHHA.

OnHaxo TOUKy Iepexo/a yepe3 HOJIb CJIOKHO AETEKTHPOBATD € MOMOIIbIO AIEKTPOHHKH, TaK Kak
cxema Oymer 4YyBCTBHTENIbHA K CHPHAIaM [OMEXH, T. €. He OyneT ymOB/eTBOpsTh TpeGOBaHHAM
MOMEeXO03aIHIEHHOCTH. [103TOMY UTd MONIy4eHH MOMEHTa HCKPOOOpa3oBaHHs HCIOJB3YIOT TOYKH a
uiH b, xoTopble BHIGHpalOTCA Ha JONYCTHMO HH3KHX ypoBHaX. IIpu 3TOM oGecreunBaercs HedyBCT-
BHTEJILHOCTB CXEMBI JETEKTHPOBaHHs K OMeXaM H HaJe)XHOe cpabaTbIBaHHE CXEMBI B NEPHOM Mycka
neurarens (puc. 1.11).

Pacnipenenurendb MOTOKa (3y04aTblii POTOp), YCTaHABIMBAETCA Ha pacnpele/MTeNbHbIH BaJiMK
pacnpesieNUTeNs 3KMraHHA M H3rOTaBIMBaeTCad M3 MArkoH cramu. KomMyecTBo 3yOLOB 3aBHCHT OT
YKCIa IMAMHAPOB aBuraress. HeobGxoaMmoe morne co3aeT NOCTOSHHBIA MarduT.

D, B6
f dd/dogmax: \
(d®/dot)min
UBH)]; .
44 _—3ybeu |poropa~1L @, rpax
- m>n>ns
m m
n
Usnix,
B MOJMIOC | cTaropa n3
" 0
7"/ pan
ns
Q, rpan
2
ny
Puc. 1.10. MaruuTHbI# noTok O ¥ HanpsHkeHHe Puc. 1.11. Xapakrep H3MECHEHHS CHIHana
06MOTKH Usbix B 3aBHCHMOCTH OT yTJ1a [IOBOPOTa O JaTYHKa 110 YTy OBOPOTa KOJIEHYATOro
pacnpenenuTens NoToKa. BaJla IBUraTeNs PH Pa3HOH YacToTe

BpaLIeHHUs (n) pacrnpelesuTeNs N0ToKa
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PaccMoTpeHHas BbIlle MarHUTHas CHCTEMa reHepaTOPHOTO JaT4HKa YyBCTBUTETBHA K BIMAHHIO
MapasHTHBIX M3MEHEHHIt 3a30pa, MPOMCXOALIMX H3-3a KOHCTPYKTHBHBIX JONYCKOB, BUOpauuH, mepe-
JIaBacMbIX OT JIBHTaTells JCTANAM, BXOAAIMM B COCTaB MarHMTHO# LENH, YTO MPHBOAHT K HEAOMyC-
THMOMY aCHHXPOHH3MY MOMEHTa HCKpPOOOpa30oBaHHA MO LMIMHAPAM ABHraTess. [I03TOMy Ha NpakTHKe
NPHMEHSAETCS CHMMETPHYHAs MarHHTHas cHCTeMa, Kotopas obecrneyHBaeT AUl KaXIOro IOJIoXKEeHHS
pacrnpeaeuTeNs NoToKa CPpeHUH 3a30p, ABAAIOIHMHCS CYMMOH 3leMEHTapHBIX 3a30pOB. YCTPOHCTBO
reHepaTOpHOro AaTYHKA KOMMYTATOPHOTO THIA ¢ CHMMETPHYHOH MarHUTHON CHCTEMO# I11 YeThipeX-
UMAHHIPOBOTO IBHIaTels MpeCcTaBieHa Ha puc. 1.12.

Pa3paboTka NOCTOSHHBIX MarHHTOB, BHIITOJIHEHHBIX Ha OCHOBE HOBBIX MarHHTHBIX MaTepHaJIOB,
TaKHX, KaK MarHMTO3/IaCThl, MATHHTOPE3HHA, MO3BOJIMIIA PE3KO CHH3HTh CTOHMOCTD H MacCy JaT4HKa,
YBEJIHYHTD €10 HAEKHOCTb.

S

s
Ak

S

Puc. 1.12. YcrpoiicTBO reHepaTOpPHOro JaTdHKa
KOMMYTaTOPHOTO THMNa 4 -IHIHHAPOBOTO BHIa-
Tensi: 1 - MarHUTHaA Lenb (CTaTop C MOCTOSH-
HBIM MarluTom), 2 - 00MoTKa, 3 - pacnpeaenu-

TeJb MOTOKa (KOMMYTarop).

JIpyTHM THIIOM MarHMTOICKTPHYECKHX
JaTYMKOB, HAllIEAUIHX IPUMEHEHHE B OTEYECTBEH-
HBIX aBTOMOOHIILHBIX CHCTEMAX 3KUI'aHH, SBIISA-
€TCsl AATYHK C NlepeMeHHBIM ToTOKoM. OH COCTOHT
H3 Hel’lOlIBH)KHOﬁ KaTyliKH M MOCTOSHHOIO Mar-
HHTA, )XECTKO CBA3aHHOTO € BAJIHKOM pacipeseni-
TeNs 3KUraHus, NIPHYEM YHCIIO T1ap MONIOCOB B
MarsMTe paBHO KOJIMYECTBY UMIIMHAPOB JABHrare-
1. TakMe MarHUTHBIE CHCTEMbI Ha3bIBAIOTCA JaT-
YMKaMH C BpaIAIOIMMHCA MarHuTamu (puc.
1.13).

Pabora mardMka XapaKTepH3yeTcs 3HaKo-
NepeEMEHHBIM MarHUTHBIM IIOTOKOM H CHMMETPHY-
HO# $hopMOit BBIXOIHOTO HanpspikeHus (pue. 1.14).
CHrHan JaT4yHKa ¢ BpalalomHMCst MaTHUTOM Tpe-
Oyet Gosee TmarenbHOI 00pabOTKH B LENH AETEK-
THPOBAHHA C LENbI0 KOMIICHCAUHM 3JICKTpHYEC-
KOFO CMELICHHS MOMEHTa MCKpOoOOpa3oBaHHs ‘B
30He HHU3KMX YacTOT BPALICHHA pacnpeleInTeb-
HOTO BAJIHKA.

Puc. 1.13. YcTpoHcTBO MarHHTOI/IEKTPUUECKOTO
JaTYHKa C BPAIIAIOIHMMCS MarHuToM 4~
LHJIMHAPOBOroO ABUrareia: 1 - Maruur,
2 - obMoTKa, 3 - crarop.

o, B6
(d®/dot)max /
Q, rpan
(d®/do)min
Ussix,
B
. Q,, rpan

Puc. 1.14. MarHuTHb1# noTok O H HanpspkeHHe

06MOTkH Ussix B 3aBHCHMOCTH OT yIJ1a IOBOPOTa OL.
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1

Puc. 1.15. [laruuk-pacnpeaenurens P352 (3xpaHHpOBaHHBIiH):
a - oOwwHif BUI U AaTYHK; O - CTATOp AaT4HKa, B - POTOP H LEHTPOOEXKHBIi perynsiTop JaT4yHKa
1 - KpelwiKa pacnpenenuTensi, 2 - GeryHok, 3 - Harduk, 4 - HEHTpOGexHbIi perymsrop VO3,
5 - BaxyyMmHblii perynstop YO3, 6 - myd)Ta BBOga TPOBOAHUKOB, 7 - KPHIILUKa 3KPaHa, § - BHIBOIBI OOMOTKH
cTaropa, 9 - MONMOCHble HAKOHEYHHKH ¢TaTopa, 10 - obmoTka craropa, 11 - MaruuT, 12 - monocHsle
HaKOHEYHHKH pOTOpa, 1 3 - 6pOH30Bas BTyJIKa, 14 - MOBOAKOBas NJIaCTHHA, 15 - yCTaHOBOYHBIE METKH.
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Ha pucynxax 1.15 1 1.17 nokasaHo yCTpoiicTBO JaTuuka-pacnpenenurens (tpambnepa) ans bec-
KOHTaKTHBIX CHCTEM 3axHraHHs. OObLIYHO OHM BHIMONHAIOTCS Ha OocroBe 0a30BBIX MozeleH pacnpe-
snenurenei ot koHTakTHBIX C3. B KOTOPBIX BMeCTO Kynauka Ha OpoH30Bo#t Brynke 13 xpenurcs porop
J1aTYHKa, a BMECTO NIACTHHBE NPEPHIBATENS M KOHTAKTOB yCTaHaBIMBAETCs CTaToOp 9 ¢ KONbLEBOH 00-
MoTKOH 10. laTyHK 3aKpennseTcs K KOpIycCy pacnpeAe/uTens AByMs BUHTaMH. Bee ocTanbHble AeTanu
1pamGrepa ocTaroTcsa 6e3 H3MEHeHHU . ’

MarHHTO3NeKTpHYECKHH JaTYHK COCTOMT M3 ABYX 4acTteil poTopa H craTopa.

Porop naryHka 3TO KONBLEBOH MOCTOSHHDBIA MarHUT 11, K KOTOPOMY CBepXy M CHH3Y NIOTHO
TIPHKAThl ONIOCHbIE MATHUTONMPOBOALI 12, XeCTKO 3aKpeNeHHbIe Ha MarHUTOHENPOBONSAILEH BTyNKe
13, 3anpeccoBaHHO# B MOBOAKOBO# NNacTHHe 14, KOTOpas YCTaHaBIHMBAECTCS Ha WIHITHI TPY3HUKOB LIEHTPO-
GCHKHOTO PErynaTopa OnepexcHus 3aXKUraHus 4. B 3aBHCMMOCTH OT 4acTOTBI BpaIUeHHs BajiMka 0ObIy-
HbIH HEHTPOOEXKHBIN aBTOMAT 4 NOBOPaYMBAET POTOP Ha Yrodl, 3aJaHHbIH XapaKTepHCTHKOHN onepexe-
nus 3axuraHus. CeepHble H I0)KHbIE NONIOCHbIE MarHMTONPOBOAB! BXOST APYT B ApYTa, MPH 3TOM
MEXTy pa3HOMMEHHBIMHU NONIOCAMH MMeEETCS BO3AYIHBIH 3a30p 1,5 MM.

Crarop naTyMxa - 1olas NONIOCHAs IeTalb M3 TaK Ha3bIBaeMOil MArHHTOMATKOH CTasH, BHYTPH
KOTOpO# TOpOMIHasi 0OMOTKa (Karylika HHAYKTHBHOCTH HMelomas 2500 BUTKOB nposoznioMm [1DB-2
nuametp 0,08 + 0,11 MM, conporusneHue oobMorku 370 Om ans Hoebix M K80 + 1KO mns crapbix
NUTYHKOB), € BHIBOAAMH 8, KOTOpbIE SBISIOTCS BRIXONOM NaTYHKa, ONMH H3 BbIBOJOB NMPHIIAHBAETCS K
KOHTaKTHOH NMacTHHE, a APYTOii PH IIOMOILH 3aKIIENIKH COSAMHAETCA ¢ BepXHeil nacTHHO# 9 cTatopa
Ha kopnyc. Crarop MOXeT OBbITh MOBEPHYT Ha HEKOTOPBIH YTON BAKYYMHBIM PEryJIITOPOM C TeM, YTOOBI
OlEpPEXEHHE 3AKHIaHHs COOTBETCTBOBANIO HArPYy3Ke JIBUTaTENs.

Ha porope u craTope HaHeceHbI METKH 15, KOTOpblE COBMEIIAIOT NPH YCTaHOBKE HayanbHOIO
MOMEHTa 32)XHraHus. YHcno nap nonocHbIX HAKOHEYHHKOB CTaTOpa H pOTOpa paBHO YHCTY HHIHHIPOB
ABMrarens. '

TIpH BpalleHHH POTOpPa NATYHKA B OOMOTKe CTaTopa MHAYKUMPYETCS NEpeMeHHOe CHHYCOH-
nanbHOe Hanpspkenue. [1pH 3TOM MOMEHTY HCKpOOOpa3oBaHHs COOTBETCTBYET HAa4alno MONIOKHUTENbHOM
NOTYBONIHBl CHHYCOHMIBL. AMIUIHTYJa CHTHala JaT4HKa NpoNOpUHOHANbHa YacToTe BpamieHHs KB.
[TosToMy, KOrla Bam HeMOABHXKEH, CHTHANA Ha BBIXOJIC HHAYKIHMOHHOIO NIaTYMKa HET, U 3TO €ro He-
nocratok. [1o 3Toit npuuMHe HeBO3MOXHO perynupoBath yron O3 6e3 mycka ABHraTens.

Pa60oToCnOCOOHbI MarHMTOANEKTPHYECKUH NaTYMK NPH vacToTe BpameHus KB, pasHoii 20
00/MHH (COOTBETCTBYET ITYCKy AIBMIaTellsi B XOJOXHYIO IIOrofly ¢ YaCTHYHO paspsikeHHOH AB), nomxen
obecreyHBaTh aMILIMTYY BBIXOAHOIO CHTHana He MeHee 2 B. T1pH BBHICOKHX 000poTax aMIIMTyaa CHr-
Halla MOXXET JOCTHIaTh COTEH BOJIBT.
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Puc. 1.16. HanpsixeHne 06MoTku Usnix B 3aBUCHMOCTH OT yIJia IOBOPOTa ¢ *
M YaCTOThI BPAIICHHs! BaJIMKa paclpeleanTeNs 1.
1 - Hauano HckpooOpa3oBaHHs NMPH MaIOH YacToTe ni,
2 - Hayano HckpoobpazoBarus npu 6onb1OH yacToTe na.

1.2.3. TAPAMETPUYECKHH JATYHK

TMapaMerpuyeckuit AaTuuK ([U1s THpHCTOpHOH cHcTeMbl BOC3 -1) coctout M3 nByx wacreit
pOTOpa H CTaTopa.

Porop naruuka npeacrasisier co0OH naTyHHBIH 3yOuaTbiii auck. [1pu Bpamenun KB 3y6bs po-
TOpa NEPHOAMYECKH MEepPEeKPBHIBAIOT 3a30p B CTaTope AATYHKA, YTO NPHBOAMT K (OPMHPOBAHHIO
JNEKTPHYECKHX HMITYIbCOB. AMHHP[Tlea CHTHajla Ha BbIXOJE NaT4YHka HE 3aBHCHT OT 4acCTOThbl Bpa-
weHus KB.
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-pacnpenenutens 24 3706

)
Puc. 1.17. latunk

¥

~ MaTHH fO3NIEKTpHYECRUH (FeHepaTOpHbIH) naT4uK B cbope,
, 5 - BaKyyMHBIii peryastop YO3 (Ha pUCYHKe He MOKA3aH)

1 - KpbltKa pacnpesientrens, 2 - 6eryHox, 3
4 - uentpoGexHsIi perynstop YO3
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OnexrpHueckas 4acTh JaTuuka (puc. 1.18) npeacrasiser coboil TpaH3HCTOPHBIH reHEpaTop BbI-
COKOH 4acTOThI ¢ caMoBO36y>aeHHeM. CTpenka Mexxty KaTyiikaMu aatauka L1 u L2, nusoGpaxkennas Ha
CXeMe, O3HAYAET, YTO MEXAY KaTyIKaMH 1aTHKa CYILECTBYET nepeMeHHas JeKTPOMarHHTHas CBA3b.
OnHako KaTyIIKK AaTYHKa PACIIONOXKEHBI HEMOABHXHO, H IEpEMEHHas CBA3b OCYILECTBIACTCS C MO~
MOLLIBIO METAINIHYECKOTO JHCKA C JIEMECTKAMH BPAIAIOILErocss MEXAY KaTyLIKaMH BMECTE C BaJIHKOM
pacrpeenuTens.

Korna Mexpy KaryllkaMH HaXOIHTCS NIPOpe3b ANUCKA, CBA3b MAKCHMAIbHA, H JaTYHK rEHEpUpYeT
JNIEKTPHIECKHE CHHYCOHJAIbHBIE KOJeOaHHa ¢ 4acToToH okono 660 kI'u. Korna B npoMexxyTok Mexmay
KaTyIIKaMH BXOJHT JICIECTOK, FeHepaLA CPhIBaeTCH.

TakuM 0Gpa3oM, HCkpa B CHCTEME BOSHHKAET B MOMEHTHI CPbIBa F€HEPALlHH AATYHKA, HIIH, ITO TO
€ CaMO€, B MOMEHTbI BXOJa B IPOMEXYTOK MEXKAY KaTylIKaMH AaTYHKA TeNla METAJUTHYECKOTO JHCKa.
CrnenoBaTenbHO, O aHANOTHH C KOHTAKTaMH [IPEepBIBaTeNA MOXHO CKa3aTh, YTO PA3OMKHYTOMY COCTO-
SAHHIO KOHTAKTOB B fIAHHOM CJTy4ae COOTBETCTBYET OTCYTCTBHE FEHEPALIHH, HIIH TIOJIOXKEHHE, KOTAA TENO
JIMCKa HAXOMMTCA MEXAY KaTyIUKaMH, a 3aMKHYTOMY - HaJIHYHME TeHEpalliH, HIH TONOKEHHE, KOraa
MEXy KaTyllIKaMH HaXOMTCs MPOpe3b AUCKa.

Rl
68k

Puc. 1.18. [IpUHuMnManbHas CXeMa TapaMeTPHYECKOTO JaT4HKa.

Cuctema BOC3-1 uMmeer nBa BapHaHTa KOMIUIEKTaLMH, OTIHYAIOLIMXCA KOHCTPYKLHEH
6€CKOHTAKTHOTO JaTYHKA.

OnvH BapHaHT NpeJHA3HAYEH JUI1 YCTAHOBKH HA aBTOMOGHIIAX, MMEIOUIMX PaclpeaeuTeNH TH-
nmaP102,P107,P107-b, P114,P114-b, P118, 1.e. na Bce Momenu aBTromobuIIeit “3amopoxel”, a Takxke Ha
asromo6unu “Mockeua” mopnenei 408, 412, 2140 u T.4., ApYro# BapHaHT - ANA YCTAaHOBKH Ha
aBTOMOOHIIAX, HMEIOIHX pacripeaenuteny tHna P125A, P125b, 30.3706, T.e. Ha Bce MoAeNH aBTO-
mobuneit “XKurynu”, a axoke Ha asTomoGub “Hupa”.

BapHaHT KOMIIIEKTALHH CHCTEMBI MapKHPYETCS Ha YIaKOBKE.

3710 cBA3aHO C pa3NH4YHON KOHCTPYKILHeH pacnpenienuTeneH, B KOTOPbIe OHH YCTaHABIHBAIOTCA.
Tlo pacrmonoxenuio karymek L1 u L2 koHCTpykuMio faTduka Juis aBToMoGHned “MockBuu”
“3anopoxel” MOKHO Ha3BaTh TOPH3OHTAILHON, a 11k aBTOMOGHEH “XKHrynn” - BepTHKaNbHOH.

Jlatunk ps aBromoOuieit “MockBu4” M “3anmopoxerr” COCTOMT M3 JBYX 4acTei: COOCTBEHHO
NaT4HKA M JTATYHHOro THCKa C JlenecTkaMH. CoGCTBEHHO JAaTYHK, B CBOIO OMEPENb. COCTOHT M3 METall-
JIH9ECKOIo KPOHINTEHHA M IIeHaTHOM IJ1aThI.

Karymku L1n L2 3akperuienbl Ha METaIIHYECKOH UIACTHHKE, KOTOpas NPUIAsHA K MEYaTHOH
nnarte. Tpansucrop VT1 u pesuctop R1 npuxineensl cBepXy k karymke L1, a ocTanbHble 31eMeHTHI
NpHKIIeEHB! CHH3Y Kk KaTymke L2. KpoHmTeilH MMeeT nBa OTBEepCTHA Ul YCTAHOBKH JaT4HKa B
pacnpenenutene. CBepXy AaTYMK 3aKPBIBA€TCA IIACTMACCOBBIM KOJINAYKOM, 3AIIHINAIOIIHM €ro OT
BBICOKOTO HANPsXKEHHS, IMEIOLIEroCs Ha 3IEKTPO/iaX Pacnpeie/IHTENA.

Jarunk pis aBToMo6uneit “XKurynu” cocTouT U3 TpEX YacTeii: cOGCTBEHHO AaTYHKa, GUTYPHOTO
JIaTYHHOT'O IUCKA CJIENIECTKaMH H IPOTHBOBECA

CoGCTBEHHO JaT4MK, B CBOIO Ouepeab, COCTOMT M3 METAaIM4ECKOro OCHOBAHHA C ABYMS
OTBEPCTHAMH [UIA KpeIUleHHs B pacnpenenuTene. Ha ocHOBaHHH 3aKpeIUIeHbI IIACTMAcCOBast CTOHKaA ©
katymikami L1 L2 y nevarnas nnata c OcTanbHBIMH 27IeMEHTaMH JATYHKA.

Karymku L1, L2 nar4MkoB HaMoTaHb Ha () ropoIUTacToBLIX Kapkacax ¢ GeppHTOBBIMH cepaed-
nukamHi. Karymka L1 umeer 100 ButkoB npoBozna I1OB-2 auamerpom 0,15 MM, a karymka L2 - 200 But-
xoB nposoja I[13B-2 guamerpom 0,1 Mm.
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Puc. 1.19. Jatuuk-pacnpenenutens 40.3706:
1 - KkpbllKa pacnpenenutens, 2 - OeryHok, 3 - maryMk Xoja ¢ MOABHXKHBIM Y3JIOM BaKyyMHOTO
perynatopa YO3 (Ha pHCYHKe He I0Ka3aH), 4 - eHTpoOexHbiH perynstop YO3, 5 - potop.

OT paccMOTpeHHOH KOHCTPYKUHMH aarduka 24.3706 B 3HAYMTENBHOH Mepe OTIHYAaeTCs KOH-
CTPYKUHS JaTYHKOB-paclipenenuTene, npegHasHauYeHHBIX JUIA yCTAHOBKH Ha [BMraTelH nepenHe-
IpHBOAHBIX aBroMobuneit tHnos BA3-2108, BA3-2109 (puc. 1.19), BA3-1111 u 1.a. Cneunduka
KOHCTPYKLHH JBHraTens nepeqHenpHBOAHOIO aBTOMOGHIIS, a TaK:kKe BHICOKHE TPeOOBaHHS K J/eKTpH-
YECKHM [apaMeTpaM H TOYHOCTH MOMEHTa 3axkuraHus C3 oupeselHiIu 0CoGEHHOCTH KOHCTPYKTHB-
HOTO HCTIOJIHEHHS Paclpenesnenei: .

- FOPH30HTANBHOE PacNIOIOKEHHE BaJIHKa PacTIpENeNHTENA IPH YCTAHOBKE Ha JABHraTelNb;

- YCTaHOBKA JBYX OIOP IO KpasM NPHBOIHOTO Balla pacrpeaesnTess;

- ¢anIeBoE KperieHHe pacnpeaeNHTeNs K KOpIycy ABHraTens;

- )KECTKasl, HEIIOCPEACTBEHHAs CBA3b ITPHBOJHONO BaTMKA PACNPEAENHTENA C OeryHKOM;

- YCHJIEHHAs H30MALHS KPbILIKH H OeryHKa 3a CHeT NPUMEHEHHA HCKPOCTOHKOH IIacTMacchl H3
nonubyTHnenTepedranara. .

IepBble TPH KOHCTPYKTHBHBIE OCOOEHHOCTH BBI3BaHBI HEOOXOAUMOCTBIO YBETHYHTh KECTKOCTh
pacrpenenuTens i yMeHbIIHTh NOTPELIHOCTS MOMEHTA HCKPOOOpa3oBaHHA, CBA3aHHYIO ¢ BHOpalHeit
JIBHraTess H pacrpeenuTens. YMeHbIIEHHIO NOTPEIHOCTH MOMEHTa HCKPOOOPa3oBaHHA CITY)KHT Takoe
TOPLIOBOE FOPH3OHTANBHOE KpEMJIEHHE PACIpenesINTeNs 3a)KHraHHA W NMPHBOA HEMOCPEACTBEHHO OT
pacmpenenuTenbHOro Bana asurarens. Ha puc. 1.19 npusenena koncTpykuns pacnpenenuress 40.3706,
¢ GECKOHTAKTHBIM AATYHKOM YITIOBOTO MOJIOKEHHA Ha a¢dexre Xomna.
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1.2.4. JATHHK XO/IJIA

bnarogapst pa3BHTHIO MHMKpPOJJIEKTPOHHHKH IIHPOKOE PaclpoCTpPaHEHHE MONYYMIH NATYHKH
YTTIOBOTO NONIOXKEHH Ha ddpexre Xonna.

Oo¢dexr Xonna BosHHKaeT (puc. 1.20) B MoMynpoBOIHHKOBO# NIaCTHHE, BHECEHHOH B MarHMT-
HOE 110J1€, IPH NMPOMNYCKAHHH Yepe3 Hee IEKTPHUECKOro Toka. EcliH moMecTHTD EMEHT ToNMuHHOM h
B MarHHUTHOM 1oNie TakMM oOpa3zoM, 4ToObl HampaBreHHe MHAYKUMH B MarHHTHOro mons Obno
NEPIEHIHKYIAPHO TIOCKOCTH IUIACTHHBI, M TMpPOMYyCfHTh TOkK I 4epe3s mnacTHHy, TO MeXIy npo-
THBOTONIOXHBIMH TPAHAMH N1acTHHBI BosHHKaeT JJIC Xonna:

ex=k-1- B/h
rae k =y - p - nocTosHnas Xomna, M/A; ) - IONBWKHOCTs HOCHTeNeH Toka, M'/B; p - yaenbHOE
CONMpOTHBJIEHHE MaTepHaa IIacTHHBI, OM.

YyBCTBHTE/NBHOCT NEMEHTa Xonna 3aBHCHT OT COOTHOMIEHHS MEXKIy IIMHOA M IIMPHHOH
TIACTHHBI H TIOBBIIIACTCA IPH yMEHbILEHHH €€ TOMUHUHEL [ IieHKH Tonmuna h gocThraer 10 M, ans
TLIaCTHHB M3 NOJIYNPOBOJHHKOBOTO KPHCTaiula 10"M. Tlpu wmsrotoBneHuu snemeHToB Xonna
HCTIONBb3yeTCA FepMaHHii, KpeMHHH, apcennn ranHs (GaAs). apcenun uaug (InAs), aHTHMOHM] HHIHA

(InSb).
) 1 2 6
) |~
\ H
\ § J STaXN
! \ !
. 3
—4
"N~ 5
Puc. 1.20. Odppext Xonna 3axmodaercs B TOM, Puc. 1.21. YerpoiicTBo narunka Xonna:
9TO IPH PONYCKaHHH TOKA Yepes KIIEMMBE “a” 1 - NOCTOSHHBIH MAarHHT, 2 - poTOP,
MOJTyNPOBOHHKOBOH I1aCTHHBI, TOMEIEHH O 3 - MHKpOCXeMa,
B I10J1€ MarHHTA, Ha OOKOBBIX KJIEMMaXx “6” 4 - nnacTMaccoBBIi KOPIYC, 5 - BBIBOAHI,
NIOABHTCS HAIIPsKEHHE. 6 - MarHH10TIPOBOBL.

OueBHAHO, YTO ITyTEM H3MEHEHHA MarHUTHOro nojis oT O no Bmax ¢ NOMOLIBIO MarHHTHOIO
3KpaHa Ha BHIXOJE MarHHTOYYIPaBJIAEMOH HHTErPAIBHOH CXEMBI MOXHO NOMYYHTH (TTPH MOAKIIOUEHHH K
€€ BBIXOJly COOTBETCTBYIOLIEH Harpy3KH) JHCKPETHBIH CHIHAJ BBICOKOIO HITH HH3KOTO YPOBHS.

OObeaHHHB MarHUTOYNPABNAEMYIO CXEMY C MarHMTHOH CHCTEMOH B JKECTKO CKOHCTPYHpOBaH-
HBIH [11aCTMacCOBBIH KOPIYC, NOTY4al0T MUKPOIIEpeKiouaTenb Ha dd¢exte Xomna, KOTOPbIH ycTaHaB-
JIUBAETCA B TPAAMLMOHHBIH pacTpeaenHTeDb (TpaMbaep), HanpUMep Ha NIOBOPOTHBIH MEXaHH3M BaKy-
YMHOIO aBTOMATa. 3aMbIKaTenb 2 (POTOp), KECTKO CBA3AHHBIN C PacHpeneNMTENbHBIM BaIHKOM 4,
BBINOJHEH W3 MarHHTONMPOBOJAIIErO MaTepPHara H COAEPXKHT YHCIIO TOMIIOCOB - IKPAHOB, PaBHOE YHC-
7y GHITHHAPOB JBHraTeNs.

- PaboTaer maTuMk cienyiomuM obpasoM (cM. puc. 1.21 u 1.22). IIpn nmpoXoxaeHHH dKpaHa po-
Topa B 3a30p€ MEXIY MAarHHTOYNPaBIAeMOH cxeMOH 4 M MarHHTOM | MPOHCXOAMT IIYHTHPOBaHHE
MarHHTHOIO MOTOKa H MHAYKIHA Ha MHKpocxeMe paBHa Hyimio. IIpH 3ToM cHrHam Ha BbIXOJ€ MHKpO-
HeperToyaTes (3eeHblH NPOBO) OTHOCHTENBHO “Macchl” (YepHBIH POBOA) HMEET BBICOKHIT yPOBEHb,
TO €CTh NOYTH PaBeH HaNpsHKeHHI0 MHTaHKs. Korza yepes 3a30p HAET Bhipes (OKHO) poTOpa, MarHHTHast
HHIYKIHS Ha MHKPOCXEME MAKCHMAJIbHA H BBIXONHOH CHrHas HMeeT HH3kHi yposeHs (0,4B). Takum
00pa3oM, Ha BBIXO€ MHKpOTepeKouaTens GopMHpYETCs CHrHAN 00 YITIOBOM MON0XEHHH KONIEH4aTo-
o Basla ABMraTess B BUAE NPAMOYTONBHBIX HMIYAbCOB (T. €. OH Cpa3y NPHHHMACT ONPEREIIEHHYIO H
NOCTOSHHYIO BEIMYHHY, @ HE HOCHT XapaKTep BCILIECKOB), IPEACTABAEHHBII Ha puc. 1.22.

O6pa3oBaHHE HCKpbl IIPOHCXOAHT B MOMEHT, KOIa 3a[Hsd KPOMKA JKpaHa pOTOpa JOCTHraet
CepefHHbI JaTYHKa HITH KOT/Ia OHa BBIXOJHT H3 3a30pa CTaTopa.

DpOHT CHrHana NpPaKTHYECKH HE 3aBHCHT OT YacTOTH! BPAwEHHA dKPaHa H, CIICAOBATENBHO,
3aiepKKa COBCEM HE3HAYHTENbHA N0 CPAaBHEHHIO ¢ 3a[l€PXKKOM, HallpHMep, FeHEpaTOPHOro JaTdHKa.
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Puc. 1.22. TIpuHuun paboTs! MHKponepewmodaTens Ha apoekre Xomna,
3aBHCHMOCTb HaNps)KEHHS €x 9yBCTBHTENBHOTO 3MeMeHTa Xosa H
HanpsDKEHHA Ha BbIXOZie flaTyMka Xonna Un o1 yIia moBopoTa poTopa Q.

Benuuuna 371C Xomna o4eHb Maja M NO3TOMY J0/KHA OBITH YCHJIEHA BOMH3H KpHCTaia Lid
TOro, 4ToOb! YCTPAaHHTh BIMSHHE PAJHOINEKTPHYECKUX moMeX. IodToMy KOHCTPYKTHBHO M TEXHO-
JIOTHYECKH 37eMeHT XoJa H mpeoGpa3soBarenbHasi CXeMa, COAEPIKAIUAfs YCHIHMTENb Y, MOPOroBbIH
aneMeHT - Tpurrep lImMurra St, BerxoaHoi#t kackan VT u crabunmnsarop Hanpsikens CT, Beinonnsorcs
B BHJI€ MHKPOCXEMBbI, KOTOpast Ha3bIBa€TCA MarHMHTOYNIpaBIAEMOH HHTErpanbHoi cxeMoit (puc. 1.23).

Puc. 1.23. CTpyxTypHas cxeMa MarHHTOYNIpaBJIseMOH HHTErpaJibHoOI cxeMbl Ha addekre Xomna:
1 - MOCTOAHHBIHA MarHHUT, 2 - poTop (3KpaH), 3 - MHKpocxeMma: DX - aneMeHT Xonnma; Y - ycHnuTens; St -
TIOpOTOBBIif 3eMEHT (peneHHblii ycunutens); VT - BRIXOAHOH TPaH3HCTOP C OTKPBITHIM KOJUIEKTOPOM;
CT - crabunusatop HanpseHHs, 4 - Harpy3ka (KOMMYTaTop HJIH MHKpOIpoOlleccop).
JlaTuHK COCTOMT M3 KOPITyca, B JIEBOMH YacTH KOTOPOIO 3aKperuIeH MOCTOAHHBIH MarsHT CO CTallb-
HOMH ITUIACTHHOM, a CnpaBa pacrmoJIOKeHa MarHUTOympasiseMas MHkpocxema K1116KIT3 (IMH-1) ¢

KOHLIEHTPAaTOpOM MarHMTHOrO MOTOKa.

Taba. 1.4. XapakTepHCTHKH AaT4HKOB XoILta.

TlapaMeTpsl, eAHHHLIA H3MEPEHHS MH-1 IAV2A, IAV10A,
paMETPEL CHHHTE P A - TAV50A

HanpskenHe nutanng, B 6+ 16 6+16
Tok noTpebnenus (e Gonee), MA 18
KommyTHpyemsl# Tok (He Gonee), MA 25 20
Yron TemreparypHOro yxoia TOMKH cpabaTbiBaHus B
pacnipenenuTene (ne Gonee), rpan 1 1
JlonmyckaeMble KpaTKOBpeMEHHbIE OPOCKH HaNpsHKEHHA .
B GoproBO# ceTH (t = 10MKc), 42 34
JlonyckaeMoe oceBoe cMeuleHHe 3aMbikaTens (He 6onee), MM 4,5 2,8
TemneparypHsli 1HanasoH, ) °C -40 ++125 -40 +~+125
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2. PETVJIMPOBKA YIUIA ONEPEXXEHUS 3AKUTAHUAS

Baskneiiluie nokasaTent, XapakTepH3yolie HOpMaNbHY10 paboTy ABHraTens U aBToMoOHNs B
uenoM (IKOHOMHYHOCTb, AHHAMMKA pa3roHa, TOKCHYHOCTh OTpabOTaHHBIX ra3oB, AOITOBEYHOCTH
JIBUraTesis), B 3HAYHTENBHOM CTENEHH 3aBUCAT OT MPaBHIbHOI HaYallbHOH YCTAHOBKH YI7Ia ONEPEXEHHS
saxxuranus (03).

VoM onepexeHHs 3aXHIaHHA Ha3biBa€TC YTONl MOBOPOTA KPHBOLIMIA KOJIEHYATOroO BaNa M3
HONOXEHHUS, COOTBETCTBYIOLIErO MOABIEHHIO HCKPbI MEXY 1EKTPOAaMH CBEYH 3aKHraHH4, 10 1010~
XCHHA, PH KOTOPOM MopIleHp HaxonuTcs B BMT.

Ilpu paGote nBHrarens cropande paboded cMeCH NOMKHO 3aKaHUHBAThCA NPH IOBOPOTE
kpHuBowuna Ha 10 +15° nocne BMT B nauane paGouero xona. IIpH TakoM cropaHui CMECH ABHrareib
HMEET HaHOONBITYIO MOUIHOCTh H 9KOHOMHYHOCTb.

Pabowas cMech B LMIMHApE ABHIaTeNs CropacT B TEYEHHE HECKONBKHX THICAYHBIX AONEH
cekyHasl. I1o3ToMy s MONYYeHHss MAKCHMalbHOH MOLIHOCTH H JKOHOMHYHOCTH ABHrarens
HEOOXOMMO 3a)KHraTh paGovylo CMECh HECKONBKO paHblle noaxoaa nopmus k BMT B koHue TakTa
CKaTHA, T.€. HCKpOBOH pa3psai MeXIy 31eKTPOJaMH CBEYH JO/KEH NPOHCXONHTb C ONPEAETEHHBIM
ornepexeHHEM.

Ecnu 3axHraHHe yCTaHOBJIEHO CIIHILKOM MO31HO, TO 3TO BEAET K HEMONHOMY CropaHH:0 paGoueit
CMECH, CHHXEHHIO MOIUHOCTH, YXYALIEHHIO (IPHEMHCTOCTH, BO3DacTaHHMIO pacxoga TOIUIHBA H
neperpeBy asurarens. Ecnu ke yronm O3 upe3MepHO BENHK, TO BO3HHKACT AETOHAIMOHHBIH CTYK,
YMEHBILAETCA MOUIHOCTh, BO3MOXHO IIPOropaHHE INOpIUHEeH W ApyrHe MNOBPEXACHHA NBHraTens.
lpakTHka NoKa3biBaeT, YTO COXPAHHTH ONTHMAJILHYIO YCTAaHOBKY HadainbHoro yra O3 B TeueHHe
JUIMTENBHOTO BpEMEHH HEBO3MOXHO. Mcnonb3oBaHKHe pa3iiHYHBIX MapoK ropiovero, a TeM Gonee Mx
CMECH, BBI3BIBaCT HEOOXOAWMOCTh KOPPEKTHPOBKH HadanbHOM ycTaHoBkH yrna O3. Ilocne kaxnoit
1aTIPaBKH aBTOMOOMJIA TOTUIHBOM TOM K€ MapKH, a TaKXKe NpH H3MEHCHHH NOPOXHOH Harpy3KH Ha
aBTOMOGHT, paboTa ABHraTess 3aMeTHO MeHseTCs.

Jiis perynHpoBaHHMA YT7a ONEPEeXEHHA 3aXKHIaHHs B COOTBETCTBHH C peXHUMaMH paboTbl
JIBUTaTeNs TNpPH pa3slHYHBIX OKCIUTYyaTalHOHHBIX YCIOBHAX CHCTEMa 3aXKHraHHs CHabxaercs
ABTOMATHYECKHMH H PYYHBIMH PEryISTOpPaMH. ABTOMATHYECKOE PETYIHPOBAHHE YIVIa ONEPEKEHHA
J@KHraHHs B 3aBHCHMOCTH OT 4aCTOTHI BpaieHIA KOIEHIATOro Bajla obecreuHBaeTca HEHTPOOESKHBIM
PETYIIATOPOM, a B 3aBHCHUMOCTH OT HAarpy3KH BaKyYMHBIM PEryIaTOpOM.

2.1. UEHTPOBEKHBIH PETYJIITOP ONEPEXXEHUS 3AXKUTAHUA

I

Puc. 2.1. YerpoiicTBo nenTpoGexHoro peryisTopa: I - ycrapesutero, II - coBpeMenHoro.-
| - nnacTHHA Kynauka (Beaomas IJ1acTHHA), 2 - ITHT, 3 - NpyXKHHa, 4 - BeAyLHH BaHK: 5 - TPY3HKH,
6 - och rpy3HKa Ha BedyllueH nnacTuHe, 7 - CToHKa NPYXUHbL
{t - OJIOXKEHHE IPY3HKOB Ha XONOCTOM XOAy ABHraTels; 6 - monoxekHe NIPH MaKCHMalbHO#H 4acToTe.
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Ha Benyuiem BanHke 4 3aKpeIUIEHa MNacTHHA ¢ OCAMH 6 JUIS YCTaHOBKH Ipy3HkoB 5. I'py3Hku
MOIyT POBOPAYHBATLCA BOKPYT oce 6 H CBA3aHbl Mexy coboi npyxunamu 3. Ha kaxzom rpy3uke
HMeeTcs WTHOT 2, BXOASWHH B IIPOPE3H IJIACTHHBI |, yKpenneHHOH Ha BTynke Kynauka. IIpuBon Ky-
J1ayKa OCYIIECTBSETCA OT BaHKa 4epe3 rpy3HkH (s puc. 2.1-1).

C yBe/H4eHHEM YacTOTh! BPallieHHs, HAYHHAs C HEKOTOPOro ee 3HadeHH (= 500 +1000 o6/Mun),
IPY3HKH NoA AeficTBHEM LEHTPOOEKHOH CHIbl pacxonsaTcs. IIpH 9ToM IITHGTHI, ABHrasch B IPOPE3AN
I[JIaCTHHBI, OBOPAYHBAIOT €€ H CBA3aHHBIH ¢ HeH Kynauok (MM potop natuMka qis BC3) B cropony
BpaUIEHHs BEAyUIEro BanHKa. BcreAcTBHE 3TOro pa3MbIKaHHE KOHTAKTOB MPOHCXONHT paHblue. IIph
YMEHBILIEHHH YacTOThl BPAIEHHs TPY3HKH C TIOMOLbIO BO3BPATHBIX NMPYXHH BO3BPALIAIOTCS B HCXOM-
HOE IIOJIOXKEHHE.

op. 1
rpan
12+

10+

Puc. 2.2. THnOBbIE XapaKTEPUCTHKH
HEHTPOOEXHBIX PETYNATOPOB: 81
1 - DpY>XHHbI C OTHHAKOBOH JKECTKOCTHIO; 61
2 - NIpYXHHBI C pa3HOH KECTKOCTHIO.

4J.
2+

L L L L 1
0 500 1000 1500 2000 2500 n, oG/mus

TIpy>xHHBI OTIHYAIOTCA AAHHOW, YHCIIOM BHTKOB, THAMETPOM H XKECTKOCTHIO NMPOBOJIOKH, YTO
[03BOJIAET MOMY4HTb TpeOyeMblii 3aKOH W3MEHEHHS yIJIa ONEepeEeHMs 3aKHraHHA IPH H3MEHEHHH
YacTOTHI BPallICHHs ABHTaTeNs.

IpyxuHa, HMerowas GONbLUIYIO YIPYTOCTh, YCTAHOBIECHA C HEGOMBIINM HATSXKEHHEM H He naeT
rpy3HKaM pacXoaMThCs NPH HeOGONBILIHX YacToTax BpawenHs KB aeurarens. C yBenHueHHEM 9acTOTHI
BpalleHHs KOJNEHBaa, LEHTPOOEKHAs CHJIa TPy3HKOB HAauYHHAET NPEOA0JEBaTh CONMPOTHBICHHE ITOH
NpYXXKHHBI M B A€iCTBHE BCTyNaeT BTopas Npy)XXHHa, YyCTAaHOBJIEHHast Ha ocsixX cBoGoaHo. I'py3uku nox
neHCTBHEM LEHTPOOEXKHBIX CHII TTOBOPAYHBAIOTCA OTHOCHTENIBHO CBOHX OCEH, YIHPAIOTCS B BEOMYIO
IUIACTHHY H, IIPeonoJieBast HaTSHKEHHE NPYXKHH, IIPOBOPAYHBAIOT €€ BMECTE C POTOPOM JaTYHKa Ha YTon
a. Tenepb OKHO pPoTOpa NMPOXOAMT 4EpE3 3a30p AATUHKA paHblle (Ha yroa O) M CHTHal C [AT4YHKa
BBIIAETCA PaHbLIE, T.€. ONEPeKEHHE 3aXKUraHus yBenudausaercs (puc. 2.1-11). TIpu cHukxeHHH YacToTh
BpaUIEHHs LEHTPOOEKHBIE CHIIBI YMEHBILAKOTCA, H MPYXXHMHB NMPOBOPAYHBAIOT TPY3HKH U BEJOMYIO
IUIACTHHY C POTOPOM JaT4YHKa NPOTHB HAaNpaBJICHHs BPAlEHHs BaHKa, T.€. ONepeKeHHEe 3aKHIaHHS
YMeHBIIAeTCs.

Ha puc. 2.2 mpuBeneHbl THIOBblE XapaKTEPUCTHKH HEHTPOOEKHBIX PErynsTopoB, Npea-
CTaBJsIOUIHE COOOH 3aBHCHMOCTD yITIa OMNEPEXKEHHS 3a)KHTAHHA 10 BAIMKY PaclpemcauTens ¢p o1
9acTOThl €ro BpaileHHs. IIpH NOCTHXKEHHH OINpERENCHHOH YacTOTHI BPallIEHHS IPY3HKH IMOIHOCTHIO
pacxondTcs, M aBTOMaT IepecTaeT pa6GoTaTh. XapakTePHCTHKAa CTAHOBHTCA TODH3OHTaNbHOM.

2.2. BAKYYMHBI! PET'YJISITOP OTIEPEXKEHUS 3AMUTAHUSA

BakxyyMHBI} aBTOMAT ONEpEKEHHs 3a7KHIaHUs PErYNHPYET MOMEHT 3aXKHTaHHs NPH H3MEHEHHH
yIJIa OTKPBITHA APOCCENBHOM 3aC/NOHKH, T. €. TNPH H3MEHEHHH HArpy3kH jasuratens. IIpH Mambix
Harpyskax [BHraTejd YMEHBLIAeTCA HANONHEHHE LMIMHAPOB paGovel CMEChIO H, CIENOBAaTENbHO,
JlaB/ieHHE B MOMEHT BOCIIaMeHEHH . B Toxxe BpeMs yBenHUMBAETCS 3arpsA3HEHHE CMECH OCTATOUHBIMH
ra3aMH, 4TO NPHUBOAHT K YMEHBIUEHHIO CKOPOCTH CropaHHs, a 3To TpebyeT yBENH4YEHHs yma
OMEPEXEHHS 3aXKHraHWi, T.€. HCKpooOpa3oBaHHE AOMKHO NPOMCXOAMTH paHbiue. C yBeaHueHHeM
Harpy3KH NpPOIEHT OCTaTOYHBIX ra3oB ymeHbiaercsa. KospouiumenT n3bbiTka Bo3nyXa HaxoauTCs B
npenenax 0,8 + 0,9. Takas cMeck HMeeT HaHOOMBIIYIO CKOPOCTE CTOPAaHHUS, TIO3TOMY YTON ONEpEKEeHH S
3a)KHIaHHA ROKEH ObITh MUHUMANBHBIM H HCKPOOGpPa30BaHHE NOMKHO POHCXOAHTD TTO3KE.

VYeTpoHCTBO BaKyyMHOIO aBToMara Ioka3aHo Ha pHc. 2.3. TTonocTb BaKyyMHOTO peryasropa, B
KOTOpOH pasMeltieHa npyxkHHa 4, coeqHHseTcs TpyOko# 8 co cMecHTenbHOH kamepo# kapGroparopa
Haj\ IpocCenbHOi 3aconkoM. [lonocTs perynsropa ¢ 1eBoi CTOpoHbI AHaparmMel coobiaeTcs ¢ aTMo-
coepoii. K auadparme 3 npukperiena tara 2. OHa cBs3aHa IIApDHHPOM 9 ¢ moABHxkHOH MnacTuHOH 10,
Ha KOTOpOH YCTaHOBJEH IpepbiBaTens (CTaTop narduka). [lpH yMEHbLIEHHH Harpy3KH JABHratens
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PHc: 2.3. YeTpoiicTBO BaKyyMHOTO perynsropa:

a: 1- xopmyc perynsTopa, 2 - T4ra, 3 - qiyadparma, 4 - pyXKHHa, S - perylnHpoBOvHas NPOKIaaKa,
6 - ynnoruuTenbHas npoxsaaka, 7 - wrynep, 8 - Tpy6ka, 9 - mrudT, 10 - noasHKHAsA NIAaCTHHA
npepbisatens, 11 - kopnyc npepbiearens, 12 - OKTaH-KOPPEKTOP.

6 - nonoxenue nuagpparmol: 1 - npu Gonsuieii Harpyske, 11 - ipu MeHbIUEH HArpY3Ke.

poccenbHas 3aCNOHKa IPHKPBIBAETCA H pa3pexkeHHEe B MECTE NOACOSANHEHHS BaKyyMHOIO PETYNIATOPa,
A CTE0BATENBHO, H B IIOJIOCTH NPaBoii CTOPOHB! AHadparmbl yBenuanpaercs Iloa neficTsHeM pasHOCTH
\aBlieHHH nuadiparMa, npeofoneBas YCHJIHA NpPYXHHBI, NEPEMEIACTC H TArod NOBOpauHBAET
1IOIBHKHYIO TIIACTHHY BMECTE C TpephIBaTeNeM HaBCTPedy HANpaBlICHHIO BpalleHHs Kynadka (poTtopa
1aT4HKa). YTON ONEepeKEeHHs 3aXKHIaHHS YBEIHIHBAETCS.

C yBenuueHHeM Harpy3KH ABHraTens ApocCelbHas 3acioHKa OTKpbIBAaeTCsl, pa3peXeHHE B
MOJIOCTH PEryNATOpa yMeHbUIACTC S, U IPY)XKHHa NepeMelliaeT BieBo anadgparMy H CBA3aHHYIO C HeH TATY.
[Mra moBopauMBaeT MOABHXKHYIO IUIACTHHY H IIpepbIBaTelb B HalpaBieHHH BpalEHHs KyJlauka,
YMEHBIIAs TAKHM 00pa3oM YTON OIEPEKEHHS 3a)KHTaHHA.

OrBepcTHe IR NMOACOEAUHEHHS TPYOKH PErynsTopa pacroNoKeHO TakHM o0Gpa3oM, 4TO NpH
XOJIOCTOM XOi€ JBHraTeNs 3acioHKa kapOlopaTopa nepekphiBaeT OTBEPCTHE H OHO OKA3bIBAaETCA BHIIIIE
KPOMKH ApOCCENbHON 3aclOHKH. PaspeskeHHE B TNONOCTH peryinaropa HeGoMNbIIOE, H PErynsirop
vnepexeHHs He paboTaer. .

9,
rpan
12

8 Puc. 2.4. I'paduk paGoTsl BakyyMHOIo peryiasropa
OINepexeHNs 3KUTaHU.

0 100 200 300
P, MM pr.CT.

2.3. PYUHAS PETYIMPOBKA YIUIA OIIEPEXXEHHA 3AXKUTAHHA

Jlns yCTaHOBKH HA4ajbHOIO yIIa ONMEPEeXEHWs HIM JUIS KOPPEKTHPOBKH YITIa OfeEpexeHHs
3a)KHraHus B 3aBHCHMOCTH OT OKTAHOBOIO YHCINa TOIUTHBA, KOpIyC OOMBIIMHCTBA pacnpencnuTeneii
/ieNIaeTcs MOABHKHBIM ¥ CHa0XaeTCH YCTAHOBOYHLIM BHHTOM H LIKano# ¢ feneHuaMH. B 3aBHCHMOC-
TH OT OKTaHOBOTO YHCi1a GEH3HHA KOPIYC PACTPENEIHTENs CMELIACTCS B HY)KHOM ITONOKEHHH.

TIpHMEHSIOTCS TaK JKe YCTPOHCTBAa COCTOSIME M3 TATH, ONMH KOHEI KOTOpOH Kpemurca K
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MOABHXXHOH TUIACTHHE NpEpbIBAaTENH, a IPyroi k 0CH 3kcLEeHTPHKa. Ha yKcIeHTpHKe HMEIoTCA NeNneHHs.
Kaxxgoe nenenue cooTseTcTByeT H3MeHcHHIO YO3 Ha 1° mo konenwaToMy Bairy. [1pH BpauieHHH dkc-
LIEHTPHKA TATa MEpeABHTaeTCA, NOBOPauHBas MOABHKHYIO IJIACTHHY C KOHTAKTaMH (CTaTop AATYHKa)
OTHOCHTEJILHO BaMKa pacrpenennTens. 310 yCTPOHCTBO Ha3bIBaIOT OKTaH-KOPPEKTOPOM.

Ecnu BpawaTh 3KCLEHTPHK B HampaBiieHHH “+”, yron O3 Gyner yBemH4HBaThCs, €CIH B
HAmnpaBlIeHHH ‘=" YTOJ ONEPE&XKEHHA 3aKHTaHHA OyNeT YMEeHbLIaThCcA. B mMonoxeHHH HOPMaJIbHOTO
HadanbHoro YO3, 3KCHEHTPHK AOMKEH HAaXOAHTHCA B HyneBOM monoxeHHH. Eciu Takoro ycrpofictsa
B pacnpejenuTene HeT, TO POl OKTaH-KOPPEKTOpa BBIMOJIHAET KOpIycC TpaMbrepa.

Tpu onucaHHBIE yCTpOHCTBAa pErylIHpYIOT Yroll ONEpeKEeHHsS 3aKHraHHs HE3aBHCHMO:
HEHTPOOEXKHBIH pErynsTop MNOBOPa4YMBAcT KyladoOK IpepbiBaTens (poTOp AardHKa), BaKyyMHBIH
perynsTop - IUIacTHHY TpepbiBaTend (CTAaTop AaT4MKa), OKTaH-KOPPEKTOP - KOPIYC pacrpenenHTens.
Peanbubiii yron omepeskeHHsA 3KHIaHHMsA CKiaibIBacTCs H3 YINIa HAYaNbHOH YCTAaHOBKH M YITIOB.

aBTOMaTHYECKH YCTaHABIHBAEMbIX LIEHTPOOEKHBIM M BAKyYMHBIM PETYIATOPaMH.
Ha puc.2.5 npencTasnieHa 3aBHCHMOCTD YITIa ONIEPEXKEHHS 3a)KMraH{s OT YaCTOThl BPALEHHA H
Harpy3KkH IBHraTens.

Puc. 2.5. I'paduxu coBMecTHOH paboThl BAKYYMHOTO
H 11eHTPoGesKHOTO perynsTopos YO3:

1 - HavambHbI yron O3,
2 - XxapaKTepHCTHKAa paboThl IEHTPOOEIKHOTO PETyIATOpa,
3 - XapaKTEpHCTHKH COBMECTHOH paboTBl BaKyyMHOIoO H
HEHTPOGEKHOTO PEryIATOPOB NPH Pa3IMYHBIX HATPY3KaXx,
4 - monHas Harpy3ka (BaKyyMHBIH aBTOMAT BBLIKJTIOUEH),

N« - 30Ha 4aCTOTbl BpallleHUs 10 BCTYIUIEHHA B paboty
HEHTPOOEKHOTO PErynsATOpa,
a - obnacThb 1mycka, 6 ~ XonocTo# xon, B - paGovas 06macTe,

o,
rpan

25%
’\/ 50%

/3/« Zg(?;

B 1, 00/MHH

Taba. 2.1. XapaKTepHCTHKH BAKyyMHBIX H IIEHTPOOGEKHBIX aBTOMATOB PacTpeAENUTENei.

Tun PerynupoBka onepekeHHs 3aKHIraHHs
pacnpesenuTens | HEHTPOGEKHBIM aBTOMAToOM |  BaKyyMHBIM aBTOMaTOM | OKTaH- [HampaBleHHe
B HHTEpBate | onepexeHHe | B HHTepBase | onepeKeHHe | KOpPPEKTOp| BpaleHHA
paspsXKeHHH
00/MuH rpan MM. PT. CT. rpan rpan
P3-b 200 +2000 0+20 60 + 280 0+13 JIeBoe
P4 500 +2500 3+145 100 + 350 0+6 mnpaBoe
P13 200 = 2500 0+16 80 =440 0+95. npaBoe
P20 (b) 300 + 1900 0+13 160 + 400 1+12 TpaBo€
P23 300 = 1900 0+9 100 + 320 0+7 npaBoe
P23-B 300 + 2200 0+9 100 + 320 0+7 TIpaBo€
P35-A 500 + 2200 0+19 100 + 300 0+8 JIeBOE
P35-B 500 + 2000 0+10 100 + 300 0+6 neBoe
P35-B 500 + 2000 2+19 100 + 265 0+6,5 neBoe
P53 (536) [ 300+ 1900 0+9 100 + 320 0+7 npaBoe
P107 500 + 2000 0+19 80 + 300 0+10 neBoe
P114 500 + 2000 0+19 100 + 265 0+6,5 neBoe
P114-b 600 +2000 0+ 16 120 + 250 0+6 +12 JIeBOE
P118 (47.3706) {1000 + 2500 3+19+2 70+ 150 012 +12
P119-b 300 + 1950 0+19 110 + 200 0+9,5 +10
P125 (b) 900 +2500 | 0+15(15,5) +25 TpaBoe
P133(P13-71) | 200+ 1500 0+15,5 100 + 280 0+10 +10
P137 (P4-11) 400+ 1400 { 1,5+19 80 + 280 0+10 +12 i
P147-b 450 + 2250 0-=11,5 +10 )
19.3706 300+1750 | 0,5+18 60 =200 0-+10 neBoe |
30 (38).3706 {1500=3000 | 21+31+2 80 + 160 0-+12 +10 |
40.3706 400 + 2600 0+16,5 80 + 160 0+7 +10 |
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2.4 YCTAHOBKA VIJIA ONIEPEXXEHHSI (MOMEHTA) 3AXKUTAHUSA

IlpoBepHTh M Y(TAaHOBHTb MOMEHT 3aKHTAHHA HAa OJHOPSJHBIX MNBHTATETAX MOXHO
HECKOIBKHMH _criocoGaMu  Eciau HeT cnemuanbHOro o6opynoBaHHS TO 3TO MOXKHO BBHIMOJIHHUTB C
nomoursio 12 ™ BONETOROH KOHTPOJILHOM IAMIIB ¢ MATPOHOM, AEHCTBYA B CEAYIOWEM TTOPAAKE
- BBIBCPHYTb CBEUY MEPBOro LMIHHIApPA H 3aKpbITh CBEUHOE OTBEpCTHE OyMakHOH mpoGkoi
(vnu naneuem - puc 2 6) Bpamas koneHwaThlif Ban ABHraTessd, HaXOAT TAKT CKAaTHA B IEPBOM
uMaMHApE (MO BBITANKMBaHHIO NpoOkH M3 cBeusoro otBepcTHa) OcTaHaBIMBAaIOT BpallEHHE
Basa,Korja NOpLIEHH NEPBOro LMIMHApPA HE J0XoAHT Ao BMT mpH TakTe cxkaTHi Ha YCTaHOBOYHBIH
yron O3, KOTOphIif ONpEAENAOT y ONHHX ABHraTened Mo COBIAJEHHIO LIApHKa 3alpPECCOBAHHOIO B
MaXOBHKE, CO CTPENIKOH Ha KapTepe Y JPYTHX - IO COBNAJCHHIO MeTKH Ha mkuBe KB co mhdTom
WIH cpedHcl (LEHTPaNTbHOM) METKOHM 11a KpBIILKE ra3opachpesfe/IHTeTbHoro MexaHusma (puc 2 8)
- yCTaHOBHTb OKTaH KOPPEKTOP B HyJIEBOE MOJIOKEHHE,
- IPHCOEAMHHUTD 12 ™ BONBTOBYIO KOHTPONBHY IO JIAMITY OHHM KOHIIOM TIPOBO/IA K BBIBOAY (PHC
2 7), a ApyT¥IM KOHLIOM K Macce, BKIHOYHTD 3a)KHIaHHE M MEUICHHO MMPOBOPAYHBATh KOJIEHYATbIH Ball
11yCROBOH pyKoATKOH IIpH mpaBHIbHOH YCTaHOBKE MOMEHTA 3a)KHTaHus, KOHTPOIbHAs JIaMMNa JO/DKHA
3aropaThCs NMPH COBMEWIEHHH METKH Ha LIKHBE C HEHTPalbHOM MCTKOM HAa KPBIULKE NpUBOAA
MEXaHH3Ma ra3opacnpesic/ieHHs a HapYXKHbIH KOHTAaKT poTopa JO/DKEH HaXOAHTLCA MPOTHB KOHTaKTa
11EPBOro IIMJIMHApA B KpBIILKE pacripenenuTensd JIpH HecoBmaJeHHMH METOK B MOMEHT 3aropdHus
KOHTPOJIBHON NaMIIBl YCTAHOBHTh MOMEHT 3a)KHTaH Afl, IEHCTBYS B CNEVIOUIECM NOPSAJKE
- TNOBEPHVTh KOJNEHYATHIH Bal NYCROBOH pyKOArKOH B Tako€ MONOXEHHE, NMPH KOTOPOM
HApPYXHBIH KOHTJKT poTopa OyaeT HampaBleH B CTOPOHY ROHTaKIa NEPBOTO LHTHH (pa B KPbILIKE
pacrpeienuTens, a METKa Ha IKHWBE COBMAJET C HEHTPAIbHOH METKOH,
- 0cabHTh rafKy KperieHHs paclIpeJesIHTeNs, IOBEPHYTh €ro KOPNve MO 4acoBOH CTPENKE 10
JaMbIKaHMs KOHTAKTOB IPEpPHIBATENA, 3aTeM MEIIEHHO IOBOPAaiYHBaTh KOPNYC pacmpeaenuTens
IPOTHB 4acoBOH CTPEJKH 0 3aropaHHs KOHTPOILHOH JIaMIbl, OHOBPEMEHHO, CJIETKA HaJaBIHBas Ha
POTOp MPOTHB HacOBOH CTPENKH, 9TOObI BHIOpPATH 3a30pHI,
- OCTaHOBHTh KOPHYC pacrlpeJeNHTeNs TOYHO B MOMEHT 3aropaHHMs KOHTPONbLHOH JaMIbl
(KOHTaKThl TIPEpHIBATENs HAXOATCA B Havyane ¢asbl pasMbIKaHHS) M, yNEPKHBasg KOPIYC B TakoM
NOJIOKEHHH, 3aTAHYTh TaHKy €ro KperieHHs
! TIpoBepKy ycraHOBKH 3a)KMIaHHA MO/KHO NMPOBECTH H IO HCKPE OT BHICOKOBOJBTHOIO NMpOROJA

CBEYH NEPBOTO HMJIMHAPAa YCTaHABJIMBAKOT KOHEI TPOBOJA CBEYH NEPBOTO IMIHH/PA Ha PacCTOSHHH
» nopsAika 7MM OT Kopmyca jBMratens H memneHHo Bpawarr KB Vckpa mexny xoHIom mnposona
JIOJKHA TIOABHTHCA (AHAJIOTMYHO 3arOpaHMIO JIAMIIOYKH) B MOMEHT COBNaJeHHs MeTok B cmyuae
NOSABNIEHHSA HCKPHI TTOCJIE MOMEHTA COBMEILEHHA METOK, YCTAaHOBKY 3a)KHIaHHA YTOUHSIOT MOBOPOTOM
KOpITyca paclpeie/HTeNs MPOTHB BpAallleHHs Ky/nadka, €ClH HLKpa MOSBHIACH 0 MOMEHTa COBMeE-
IUEHHA METOK, KOPIIYC PACIIpeAeIHTENA NOBOPAYHBAIOT B CTOPOHY BPAIHCHHA KyJadKa

F

KL aH 10

Puc. 2.6. Onpenenenye TakTa OKATHA B IIEPBOM Puc 2.7 Onpeacnenne Havand pa3MbIKaHHA
LMIKHHADPE TBUraTeNns KOHTAKTOB C MOMOIBIO JIAMIIOUKH

ABTOMOBWJIN BA3-2101-2107, 2121

JU1s NpoBEpKH MOMEHTA 3a’KMraHHs MMCIOTLS TPH MeTKM (pHC 2 8-1) Ha KpHIUIKE TMpHBOZA
MEXAHH3Ma Ta30pacHpENENeHHs M MErka Ha [UKMBE KOJCHYArOro BuTa COOTBEeTCTBYromas BMT
HOPUIHS B 11E€PBOM M YETBCPTOM UHaMHAP. [IpH npaBmabHOH YCraHOBKE MOMEHTA 3aKMIaHHS
(5-7°10 BMT) MeTka Ha WIKHBE JO/DKHA HAXOAHTBCA NPUTHB HELTPAILHON METKH HIH MEXIY
nepxHe#l U HeH1panbHOU MeTkaMH Jlnia asromo6buneil BA3-2103 Brinycka roabps 1973 r, uMerommx
HAYATBHBIH YTON ONEPEIKEHHUS 3aKHIaHHa 3 — 5°, MeTKa Ha WIKHMBE JIOJDKHA HAXOAHTHCS MPOTHB HEHT-
PAnbHOH METKH HIIH MEXIY HEHTPaIbHON U HHXKHEH MeThaMH

1

29
expert22 gna http://rutracker.org



http://rutracker.org

30

Puc. 2.8. Ycranosounsic MeTkd BMT 1 MomeHTa saxuranus (M3).
#



Puc.2.9. YeraHoBKa JaTuHKa-pacnpeaeTHTeNs
(cTpenkeii nokasaH yCTaHOBOYHBIH BLICTYN Ha
KOpITyC€ BCIIOMOTaTENbHbIX arperaros).

ABTOMOSBHJIH BA3-2108, 2109

Yron onepexxenus 3axuranus g0 BMT npu gactote BpamieHHs KoleH4aroro Bama 750 + 800
0b/MUH fomkeH O6bITh 1+1° ans aeurareneit 2108, 6+1° nna 21081, 4+1° ona 21083.

Jina npoBepkH Ha aBTOMOOHMIE MOMEHTa 3aXHIaHHs B JIIOKE KapTepa CUEMIEHHA HMeeTcs
1Kajga H MeTka Ha MaxoBHke (pHc. 2.8-7). OnHo neneHue mkaubl cooTBeTcTBYeT 1° moBopora KB.
| lpH COBMEIIEHHH METKH HAa MaXOBHKE CO CPENHHM (JUTHHHBIM) [IEIlEHHEM IUKaJIbl IOPIIHH TIEPBOTO H
I€TBEPTOTO LHIIMHPOB HaxoAsTca B BMT.

Ilpu obxarke nBHraTens Ha CTEHAE, YCTAHABNHBATL MOMEHT 3aXKHIaHHA MOXHO C TOMOILBIO
osMemenna MeTkd BMT Ha mkuBe npHBona reneparopa M Masnenbkoit Metku M3 (5° no BMT) na

cpenHelt KphIKE MIOCKO3y0oro peMHs MPHBOAA pacnpenenuTenbHoro Bana (puc. 2.8-8), Gombioi
ieTke cooTBeTcTBYeT 0° 1o BMT.

Jins perynHpoBKH MOMEHTa 3a)KHTaHHMS HEOOXOIHMMO OCHabHTb KpeIIeHHe NaT4HKA-

1 ICTIPENIETIHTENS H MOBEPHYTH €ro Ha HeobGxomuMbIi yron. Jina yeenuuenus YO3 xopmyc tpamGrepa
1€0YET MOBEPHYTH M0 YaCOBOH CTPENKE, a 111 YMEHBIIEHHS - IPOTHB 4aCOBOH CTPENKH.

JUns yno6cTBa peryanpoBKH Ha duiaHLE pacnpeqenuTeNs 3aXHraHus HMEIOTCS JENEHUsA H 3HaKK
"+’ ¥ “~”, a Ha KOpIyCe BCTIOMOTATENbHbIX arperaToB - YCTAHOBOYHbIH BhICTyn (pHC. 2.9). OxnHo ze-

cuue Ha danue cooTBeTcTBYET 8 ™ rpazycaM MOBOpOTa KOJIEHYATOrO Baja.

6)
rynk Xonna +12B Jaraux Xonna +12B
% Pazsem IK |
€Nb_JROHT eNb |KOHT
+12B A A [+12B l
Buixon| 2 | 1 3 _Euxole 2}
=128 VDIl E -12B
AJI307B 2 I

B)

{T% ’ +12B
' Cl _L 2(:22 R2 R3
Terr [Kont] | 6n8 2*5\,'_]_'11314A k33 9

+12B
Buxonl 2} {1}
-12B R] VT1
S | k91 KT8166

HLI
Al2-3W
Puc. 2.10. CxeMbt HHIHKAaTOPOB JUIS YCTAHOBKH MOMEHTA 3aXKHIaHHA
H MPOBEPKH JaT4HKa Xojna
a - Ha OTKTIOYEHHOM OT KOMMYTaTopa JaTuHKe, 6 - Ha IIOAKIIOYEHHOM K KOMMYTaToOpy NaTdHKE,
B - HHIHKATOP C JIAMIIOYKOH HAaKAIHBaHHA.
V - BONLTMETP €O mKajo# 15 BONLT H BHYTPEHHHM CONPOTHBIIEHHEM He MeHee 100 kunioom.
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IMposecTH npoBepKy NPaRMILHOCTH YCTAHOBKH MOMEHTA 3aXKHIAHHA H MCNIPABHOCTH HaTdHKa
Xoruia MOXHO HCTIONB3ys NMPHOOPb! COOpaHHbIE ITO CX€MaM NPHBENEHHLIM Ha pHC. 2.10.

OToYeHHBIH OT KOMMYTaTOpa JaTYHK MOXHO IIPOBEPHTL IO CXEME NpYBENEHHON Ha pHC
2.10-a, npH HanpsDKeHyH nuTaHus 8 + 14 B. MeaneHHo Bpaias BadHK AaTHHKA-pacpenenHTeNs 3a-
KHTaHHs, H3MEPHTH BOTMETPOM HAMpPAKEHHE Ha BBIXOME AMEKTPOHHOTO MHKponepeKoarens. OHo
ZIOJKHO PE3KO MEHATBCS OT MHHHMAIIbHOTO - He Gonee 0,4 B, o MakcHMalbHOTO, He Gonee yem Ha 3 B
MEHBLIE HAMPOKEHHUA THTaHHA.

TMoaxToueH bl K KOMMYTaTopy NaTHHK MOXKHO IPOBEDHTH IO CXeMe NpHBENCHHON Ha pHC
2.10-6. Mexny pasbeMaMH Iy4YKa IPOBOAOB IONKITIOYAETCS MEPEXOAHOH pa3‘beM C BOABTMETPOM.
Hoxa3sauHs npubopa JOMKHB! ObITh B YKa3aHHbIX BbIILE NpesieNax.

Ipu oTCYTCTBHH HEOGXOAUMBIX MPHGOPOB, MPOCTEHIIYIO MPOBEPKY N2TYHKA MOXKHO NPOH3BEC
TH C IOMOLIBIO CXeMBI (pHC. 2.10-a), 3aMEHHB BOILTMETP CBETOAHOAOM HIIH MO CXEMeE NPHBEAEHHOM Ha
puc. 2.10-B. Eciiu npH npoKpy4HBaHHH BaJIHKa JaT4HKa-pacnpenenurens namna HL1 unu ceetoamon
VDI muraer, T0 JaT4YHK HCIIPABEH.

Mo 3aropanHrO NaMNOYKH HIIH CBETOAHOMA H MO OTKIOHEHHIO CTPENIKH BOJILTMETPA MOKHO TaK
K€ OTPErylIHpOBaTh MOMEHT 3axHraHHa. Jlna sroro YO3 ycraHaBnHBAETCA IO METKE HA MaXOBHKE M
IIKAJIE B JIFOKE KapTepa CUENJIEHHA, IPH 3TOM HapYXHBIH KOHTaKT POTOPa JODKEH HAXOAMTHCA NPOTHB
KOHTaKTa NepBOTO HIIH YeTBEPTOro LHIHHAPA KPBILIKH NaTYHKa-PacnpefesuTens.

OcnabnseM KperieHHe KopIyca pachpenenuTens, MOoACOEAHHAEM K KIIEMMHO# KOJNOZKE AaTdHKa
Xonna HHAKKATOP, BHLIMONHEHHBIH MO OIHOH H3 cXeM. MennenHo nosopayuBaeM koprmyc (pxc. 2.9) B
CTOpoHY “‘+” (OmepexeHHe), eClIH CBETOAMOI He TOPMT, HIH B CTOPOHY ‘- (3ama3iblBaHHE), €CIH
CBETOIHO IOPHT H HAXOAHM MECTO BCIIBIIIKH.

Ilpumeyanue:

1. TIpH OTKMOYEHHN H MOAKITIOYCHHH pa:memon JAaTYHKa H KOMMYTaTopa HeobxonHMo cobmo-
[aTh BaXKHEHIEE YCIOBHE ~ 3aHIaHHE JOTKHO ObITh BLIKIIOUEHO.

2. Hu B x0eM cnydae HeNb3s MPOBEPATD AATYHK H YCTaHABNHBATL MOMEHT 3a)KHIaHHA KOHTPOIb-
Hoit naMmoii.

ABTOMOBHJIH I'A3-3110 .

- yGenMBIIMCH, YTO CXAaTHE B NEPBOM IMIMHAPE Ha4aloCh, OCTOPOXKHO NPOBEPHYTH Bal
JBHTarens N0 COBNAaJCHHA yKa3arelld Co BTOPOH METKOH Ha IIKHBE KOJNeHdaroro pana (puc. 2.8-4)

ITepBas MeTKa, KoTopas paHblIe MOAXOMHT K YKa3aTelio, COOTBETCTBYET YITIy ONEPEKEHHA 3a-
KHraHus 12°, ropas - 5° v TpeTha - BMT.

- ybenuThbes, 4To 6eryHOK CTOHT NPOTHB BHYTPEHHETO KOHTAKTa KPBILIKH, COEHHEHHOIO C Npo-
BOZIOM, HIYIIMM K CBEYE NEPBOTO LHIIHH/PA,

- YCTaHOBHTb WKaJTy OKTaH-KOPPEKTOPA Ha HYJIEBOE NENCHHE,

- 0CabUTh GONT KPETUIEHHA pacTpeneauTeNs K INIACTHHE OKTaH-KoppekTopa (OH HaXOAMTCA Ha
HIDKHEH YacTH KOpHYyCa paclpenelMTeNs) H MOBEPHYTH KOPIYC AATYHKA-DANPENENTHTEN 10 COBME
INEHHA KPacHOH PHCKH Ha pOTope H CTpeJKH Ha cTarope (puc. 1.15-a) pardmka-pacmpenenuTens

- yHepXHBas KOPIYC DacHpeesHTENs OT NPOBOPAYMBAHHSA, 3aTAHYTh GONT KperseHHs pac-
TNpEeACINTENA, IOCTaBHTh KPBILIKY HA MECTO. i

JloBOAKY YCTAHOBKH 3aKHIaHHMs Hajllo [eNnaTbh OKTaH-KOPPEKTOpOM, He ocnabnas Gonra kpen-
JIEHHS KOPITyCa pacnpenenHTeNs.

ITpu noBopoTe kopiryca Tpambrepa no 4acoBoi CTpeJke (TIpH TOHOM OTCYTCTBHH nerouaumx)
yCTaHOBKa 3aXKHTaHHA Oyner Gonee paHHeH, MPOTHB 4acoBO# CTPEIKH (NPH CHIIBHOH NETOHAUHHM) -
6onee nosaneii.

ABTOMOBHJIH 3UJI-130 U 3M3-53A

Ilepen ycraHoBKo# 3aXKHraHHA NMPOBEPAIOT COCTOSHHE KOHTAKTOB MPEPBIBATENS H 3a30p MEXAY
HHMH, NpH HEOOXONMMOCTH 3a4HINAIOT KOHTAKThI, PErylHpYyIOT 3a3op. [IpH CHATHIX c jBMrarens
NpephIBaTENe-PACIPEACIIHTENE H €10 MPHBOAE YCTAHOBKY 3aXHTaHHA BEAYT B CIIEAYIOWIEM MOPAMIKE.

1. YcranaBnHBaoT NOpUIEHb NEPBOTo MHHApa B BMT koHua TakTa CkaTHs, COBMEIas METKY Ha
IIKHBE KOJNIEHYaToro Bajna ¢ MeTkoil BMT Ha ykasatene (puc. 2.8-3). TakT cxXaTHs Onpenensior mno
3aKpHITBIM BCaCBIBAIOLIMM H BBIXJIOMHBIM KJIAallaHaM MM MO BHITAIKMBAHHIO GyMmakHOH mpobku un
CBEYHOTO OTBEPCTHS.

2. Ha peurarene 3MJI-130 nmpope3ss 1 Ha BajaMKe NMpPHBOAA pAcNpeneNHTENs pacronaraioT
TapajIeNIbHo PHCKE 3 (puc. 2.11-a) Ha BepxHeM dnaHue 4 Kopiyca IPHBOAA H CO CMEIEHHEM B cToponyi
nepenHei YacTH ABHTATENA.

32



6)

Puc. 2.11. Ycranoska npuBoga pacnpenenurens: a - 3MJ1-130, 6 - 3M3-53A.

B TaxkoM NoNoXXeHHH NpHBoA B cOope BCTaBNAIOT B rHE3/10 6/10Ka UHITHHAPOB, HabMonad, YT00b!
K MOMEHTY HajaJia 3alieM/IeHHs NIeCTEPHH NPHBOZIA C IEeCTePHel pacpefeNHTeNbHOTO Bajia OTBEPCTHA
B HH)KHEM (1aHLe KOpIyca IIPHBOZA COBIA/aiH C OTBEPCTHAMH B 6noke. Ilocne ycraHoBKH MpHBozAa
PacnpenenTENs Ha CBOE MECTO, NIPOpe3b Ha €ro BAlIHKE NOMKHA ObITh MapaieNbHOH OCH, CoenH-
HAIOIEH OTBEPCTHA Ha BEpPXHEM (IaHUe. B 3TOM MONOXEHHH NPHMBOA PACHpENENHTENs 3aKPEMIAoT
6onTaMH Ha 6loke LIMIHHAPOB. B cify4yae monagaHus TOpLUOB 3yObeB LIECTEPHH PACHpEAEIUTENLHOTO
BaJIa MJIH TYTOTO BXOa HX B 3allEIUIEHHE CIIEAYET HEMHOrO MPOBEPHYTH KONEHYAThIH Bal ABHrares
JI0 TIOJTHOTO 3alEMNIICHHS 3yObeB. :

Ha ppurarene 3M3-53A BCTaBNAIOT NMPHBOJ PACIpPENEHTE IS B CBOE FHE3M0 B OIIOKE TaK, 4TOObI
npope3b Ha BaJTHKE NIPHBOJA YCTAHOBHIACH BJIOMb OCH ABHIATENs H CO CMEIEHHEM IO X0y aBTOMOOHNS
BreBO. IIpH 3TOM KpoHIITE#iH € pe3b60BbIM OTBEPCTHEM Ha KOpIyce NpHBoaa (pHC. 2.11-6) nomkeH 6uIThL
HanpaBlieH Ha3aj M BIEBO Ha 23° OTHOCHTENBHO NMPOAONLHOH OCH ABHrarend. B TakoM NmonoxeHHH
3aKpeTUIAIOT KOPITyC PHBOZA PacTpenesIHTENs JepKaTelleM H raiikoi.

3. IIpoBopa4HBarOT KOJEHYATHIH BaJI IBUraTeN JO YCTAHOBOYHOTO YITIa ONIEPEXXEHHSA 3aKHI aHH,
npH KoTopoM s apurarens 3MJI-130 MeTka Ha IIKHMBE KOJNIEHYATOTO BAJla COBMANAET C AeNEHHEM 9 Ha
yKazarene, a ;uis neurarens 3M3-53 A - ¢ nenenneM 4 npH TakTe CKaTHS.

4. YcTaHaBIHBAIOT POTOP PacnpenenHTeNs NPOTHB JEKTPOAA, COENHHAEMOTO CO CBEYO# NEPBOTO
LMIIHHADA.

5. BCTaBnsIOT npephiBates - paCpeneauTeNhb B cGope C OKTaH - KOPPEKTOPOM B FHE3JI0 KOpIyca
NPHBOAA PACNPEAENHTENA; BAKYYMHBIH perynsarop pacnpenenurens P4-B momxen 6bITh HanpasneH
BBEDX. -

6. 3aKpenyAIOT IIACTHHBI OKTaH - KoppekTopa 6oTaMH K Kopnycy npHBoaa M ocnabnsior 6ot
KPEIUICHHsA BepXHell IUIaCTHHBI OKTaH - KOpPpeKTopa K Kopmycy pacnpepenutens P4-B unu raiky
KpeIIeHHs Kopiyca IpuBoaa pacnpenenurens P13-11.

7. BKIIOYAI0T 3aKHraHHE H OCTOPOKHO NMPOBOPAYHBAIOT KOPIYC PACIPENENHTENA CHadana 1o
4acoBOH, a 3aTeM MPOTHB YacoBOH CTPENKH 0 Hayana pa3MbIKAHHA KOHTAKTOB NpepLIBaTeNs, MpH
KOTOPOM TOABISETCA HCKPa B 3a30pe MEXAY KOHLIOM LEHTPaIbHOrO NPOBO/a BHICOKOTO HAMPSKEHHA H
“Maccoi”. MOMEHT Havaja pa3MbIKaHHA MOXKHO ONPENENHTh TAKKe MO 3aXHTaHHIO JIAMIIOHMKH,
BKJIFOYCHHOH MEXKAY KJIEMMOH HH3KOTO HANpsXKEHHsA MpepbIBaTelld-pacnpenennTens u “maccoi”. B
TaKOM MOJIOKEHHH HANEXHO 3arArHBAIOT OONT KPEIUIeHHsS BEPXHEH IUIACTHHBI OKTaH - KOPPEKTOpa K
Kopmycy pacnpenenuTensd P4-B unM raiiky KpemieHHs Kopmyca npuBoja pacmpenenurens P13-/1.

8. CoenMHAIOT NpPOBOAAMH BBICOKOTO HANpsHKEHHA JJIEKTPOAbl KPHIMKH pACTpeacHTeNd,
HAYHHAA C NEpBOTO M Aayee Clelyd MO HANPABNEHHIO BPALICHHS 4YaCOBOH CTPENKH CO CBEYaMH B
COOTBETCTBHH C IIOPAAKOM PaboTh! xeurarens:1-5-4-2-6-3-7-8.

Ecnu NpHBOA pacmpenenuTens He ObUT CHAT C ABHIaTeNsd, YyCTAHOBKY 3a)KHTraHMs IPOBOAAT MO
nynktaMm 3, 4, 5, 6, 7, 8. IlpoBepky yCTaHOBKH 3a)KHIaHHA Ha HepaboTaloeM ABHIaTeNe NPOU3BOIIT
110 myHkTaM 3, 6, 7, 8. Yron onepexxeHHs 3aKHIaHHA YTOUHSAIOT H KOPPEKTHPYIOT raikaMH OKTaH -
KOPPEKTOpa B 3aBHCHMOCTH OT AE€TOHALHOHHBIX CBOHCTB TOMUIHBA NOCIE NporpeBa ABHraTens no 85 °C
Ha POBHOM y4acTke AoporH. ITocie yCTaHOBKH H KOPPEKTHPOBKH 3aXKHTaHHsA HEOOXOMMMO HafEXHO
$aKPENMHTb PACNpPENENHTEND Ha ABUIaTelle M 3aTAHYTh raiKH OKTaH - KOPPEKTOpa, a MpH 06CTyKHBaHHH
POBEPHTH KPEILICHHS.

TIpumeuanue.
IpoBepky M ycTaHOBKY MOMEHTA 3aKMraHHA MOXHO TPOHM3BECTH ObiCTpee, MONL3ysACh CTpO-
Bockonom.
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2.4.1. YCTAHOBKA YIJIA ONTEPEXXEHHUA 3AXKUTAHNUA
C NOMOIIBIO CTPOBOCKOIIA

JeiictBie cTpobockona OCHOBAHO HAa HMCHOJNb30BaHHH cTpobockomuueckoro sddexra Ecnu
MrHOBEHHBIMH BCIILINIKAMH CBETA, CHHXPOHH3HPOBAHHBIMH C HMITYJIbCAMH BBICOKOTO HANpsAXXCHHA Ha
CBeve 3aXXHraHHs MEPBOro UHIHHIPA, 0CBEMATh YCTAHOBOYHbBIE METKH HA IUKHBE MAXOBHKA H KOPITyCe
J(BUrarens, TO MOABMXHaA MeTKa OyneT 3pHTeNnbHO KasaTbcsa HemojsHxHo# Ecnn YO3 BeicTaBnen
HEBEPHO, TO MO B3aHMHOMY PacHOJIOKEHHIO METOK JIETKO ONPEAEHTD, B KAKYIO CTOPOHY H Ha CKOJIBKO
He00X0AHMO NIOBEPHYTh OKTaH-KOPPEKTOP.

C1po60oCKomb! BHITYCKArOTC HECKONBKHX BHIOB:

1 - c HHAYKTHBHOH (HaBecHOH) kieMMoH (pHC.2.16-6, 2.17). Knemmy pexomennyercs ycra-
HaBIHBaTh GIIDKE K CBeye 3aXHraHHs (puc. 2.12-a).

2 - C mepeXoAHHKOM yCTaHaBNIHBaeMbIM JIHOO Ha Tpambnepe (puc 2 12-6, 2.15 u 2 16-a), nubo
Ha CcBeue 3axuranus (puc 2.12-B), cxeMa npubopa nokasaHa Ha puc 2 13, a ycTpoHCTBO nepexoqHHKa
Ha puc. 2.14.

6)

Puc. 2.12. CxeMa noaxmodeHus crpobockona: a - ¢ HHAYKTHBHOH KneMMOo#H,
6 - c mepexoqHUKOM Ha TPaMOJIEpe, B - C IEPEXOAHHKOM Ha CBEYE.

.
V11 L3
Mn217A
R3 VDI
3k6 KI114024
R1 H1
+ lOR HUDK-120
VT2 R2 S _]:
lk0 4700 T L26 2pu0x
n217A x25V K ceue 400V 400V
12v mepRoro I~ RE RS TRETT o
of IHHAPRY Mi6 M16 MI6
_ 033
K ruesny
L Tl pacnpeneiuTens

Puc. 2.13. IIpunuunuanbHas cxeMa crpobockona.

VicTrounnkoM cBeta B mpubope cnyxuT uMnynscHas ¢poronamna H1 (puc. 2 13) IIpubop nura-
eTCs OT aKKyMYNATOpHO# Garapen (HampsxeHHeM 12 B, ¢ KoplycoM COEIHHEH MHHYCOBBIH BBIBOL)
Hanpsixenne nuTtanHs, Heobxoaumoe juis paGorel nammbl (okono 250 B), naer npeobpasoBarens Ha
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TpansucTopax VT1 u VT2, tpancdopmarope T1 1 Boimpamurene Ha auonHoi c6opke VD1, Tlopkuraro-
Mt HMITYJIEC CHUMAETCS CO CBEUH NEpBOT0 LIMIHHADA YEPEe3 OrpaHuYHTENbHbIE pe3ucTophl R4 + R6.

Tpancdopmatop HamoTaH Ha MarHuTonpoBoze 1116x20. O6morku L1 1 L3 HaMarsiBatoT oftHO-
BPEMEHHO B Ba poBoAa I1OB- 2 xuameTpoM 0,5 MM, 4rcIo BUTKOB - 21. TakuM xe 06pa3zoM HamatbiBa-
10T H 06MOTKY L2 (7 BuTKOB poBoza IIB-2 nuamerpom 0,15 MM), npHyueM Ha4ano OQHOM MONTYO6MOTKH
HY>XHO COEJIMHHTB C KOHIIOM JIPYTO# - 3TO coeiHHEHHE byneT cnyxuth oTBofoM. O6MoTtka L4 conepxur
500 BuTKOB nIpoBoza IT3B-2 nuametpom 0,2 Mm.

Konpencaropst C2 u C3 - 1oJKHEI HMeTh pabouee HanpshkeHHe He Menee 400 B. Tpausuctopbl
VTI1 u VT2 xenarensHo nono6pars 6mH3kHMH o napameTpam. Pesucrop R1 npoBosouHBIH, OCTaIbHbIE
-MAT.

KoHCTpyKTHBHO NpHGOP COCTOMT M3 BYX Y3JIOB: OCBETUTENA M MEPEXOAHHKA. BHEIUHHHA BH/T
OCBETHTENA MOKa3aH Ha pHC 2.12-B. OH BHINOJIHEH B BHIE THCTONETA. B QyTisape pa3smeeHs! Bce AeTanu
npubopa, kpoMe pesucropoB R4 + R6. Cnepenu pasmemeH pediekTop C MMIYIbCHOH naMmoi
(ucmonb3oBan 6e3 mepenenku ot dotobcnbimkd “JIyd-70"). Kuonka S1 mpuGopa CMOHTHpOBaHa B
pyuke. OyTnap CKi€eH H3 JIMCTOBOro INTaCTHKAa. OCHOBaHHEM, HAa KOTOPOM YCTAHOBJIEHBI NETANH
OCBETHTEN, CIYXHT METAIUTHYECKas QUIypHas IUIaCTHHA, PACIONOKEHHAd B QyTnape BEpPTHKALHO.

YcTpo#icTBO 11€peXoaHHKa TOKa3aHo Ha pHc. 2.14. B xopryce 3, BLITOYEHHOM B BHAE TpyOKH H3
TBEPAOTO TEIUIOCTOHKOrO H30JIALHOHHOTO MaTepHana (TEKCTONHTA, TEeTHHAKCa), CMOHTHDPOBAHbLI
pesuctopbl R4 + R6. [IpoBoz, COenHHSIOMIH TEPENOAHUK C OCBETHTENEM, IOJKEH OBITH C H3OMAIHEH,
PaccYMTaHHON Ha HanpsKeHHE HE MeHee 25 KB. B paguanbHOM OTBEPCTHH KOpIyca MEpexONHHKa
CMOHTHPOBAH CTAIbHOM CTEPKEHb 4, OKAHYHBAIOWMICA C HHXHEN) KOHUA NPY>KHHHBIM 32)XHMOM Ui
bHKCauMH Ha BLIBOAE 3aMaNbHOH CBEYH IBHMrareNid, a C BEPXHEr0 - pe3b0OBHIM HAKOHEYHHKOM 2,
aHAJOrMYHBIM 110 HOPME BLIBOAY CBEUH.

e 2
TH
1 T |28 | w»
= Puc. 2.14. YcrpoHcTBo nmepexonHHKa:
“ 1 - BTynKa U3 aTyHH,
ag' 2 - HAKOHEYHHK 3 IaTYHH,

3 - KOpNYC U3 TEKCTONHTA,
4 - CTEPXKEHDb H3 CTANH,
5 - pukcarop u3 cramu 65 I

o

v

CTPOBOCKOIbI MPOMBIHUIEHHOIO H3IOTOBJIEHUA:
CTB-1 1 “ABTO-HCKPA” '

CpaBHHBasd TEXHHYECKHe MaHHble crpobockommyeckux mpubopos CTB-1 u “Asro-nckpa”,
MOXHO CJeNaTh BBIBOJ, YTO aBTOMOOHMIbHBIHA cTpobockon CTH-1 mo CBOMM XapaKTEpHCTHKAM 3Ha-
YHTEJILHO NIPEBOCXOIHT NpUGOp “ABTO-HCKpa”.

Bo-nepBeIX, N0 BLINONHAEMBIM (QYHKUHAM, OH NMO3BOIAET HE TONBLKO NMPOBEPATH HaYalbHYIO
YCTAHOBKY YTJIa ONIEPEXEHHU 3XKHUI'AHHU, HO H KOHTPOJIMPOBATh paboTy UEHTPOOEKHOTO H BAKyyMHOTO
PErynaTOpOB ONEPEXEHHS 3KHIaHHA. 10 KadecTBO cTpobockona CTB-1 0bycnosieHo ero XxopolinMu
YaCTOTHBIMH CBOHCTBAaMH, MO3BOJIAIOMIMMH paboTaTh 63 YMEHbIIEHHS APKOCTH BCIBILIEK € YAaCTOTOMH
o 3000 ob/mMuH KkoneHyaToro Baja ABHraTens B mpuGope ke “ABTO-MCKpa” SPKOCTH BCIBIMIEK
HAYMHAET YMEHbIWATLCA Yoke npu 700 + 800 06/MuH.

Bo-Bropeix, npumenseMocTh cTpobockona CTB-1 3HauMTensHO wMpe, YeM y “ABTO-MCKpbI”,
4TO CBA3AHO ¢ KOHCTpyKuHeit npubopa. Kak BuaHo 13 puc. 2.16, crpo6ockon CTB-1 moaxnroyaercs
HEMOCPEACTBEHHO K KJIEMMaM aKKyMYJATOpa ¢ MOMOWIBIO MPYXHHHBIX 3akHMOB XS5 M X6 Tma
“kpoxogun”, a nmpubop “ABTO-MCKpa” HMMeET KOAKCHaIbHbIM wTekep X4, aHAJOTHYHBIA IUTEKEPY
MEPEHOCHO# JTaMmbl aBTOMOOWIEH BA3, B CBA3M ¢ YeM OH MOXET OBITh MOJKJIIOYEH TOJILKO K ITHM
aBTOMOOHIAM. I'abapuThl pydku npubopa “ABTO-HCKpA” BEJIMKH, H €r0 He yIoOHO aepaTb B PYKe.
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o CTpoGockon S1
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pacnpeneymTens

Puc. 2.15. Tpururnuanshas cxema crpobockona CTB-1.

X2 Ppl XI

Puc. 2.16. BHemnuit Bug crpobockona: a - CTB—], 6 - “ABrO-HCKpa”.

VTI Lla
HZ“‘B(E“ 3
o o SL.1
. L3ad] e ok St s1.2
33R
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* l 2k20] 2000 L36 VDI+VD4 | 10p0x
< x25V KA105B ] 450V
11+13V wzgy
11214B 3
+ Llsi X224 +X3
112+138V,
Tl TW

{

Puc. 2.17.T IpyHUMIHATLHAS CXeMa cTpo6ockona “ABTO-HCKpa”.

K nposony cseun
nepBoro
UHIHBIpa

KpoMe Toro, npu6op U3myuaeT pacCesHHBIN CBET, ¥ UL TOTO YTOOBI XOPOIIO BUAETH METKH, €0

TIPUXOAMTCS GNU3KO MOJHOCHTH K BPAILAIOIIEMYCA IIKHBY ABHIraTeNs. A 3TO He TONLKO HeYHoOHO, HO H

Hebe3omacHo.

Crpobockon CTB-1 He HMeeT 3TOTO HeAOCTATKA. BhiMoHeHHbIH B BHE MHCTONETA C JHH30H,
fatolleit xopomyo GOKYCHPOBKY JTyda, OH ynobeH M GezomaceH B 3KCIUTyaTauu#. Bonee MouHbif
npeobpasoBarent HanpskeHHs B ctpobockone CTB-1 ofecneurBaeT BO3MOXHOCTH NONb30BAaThCA
NPAaKTHYECKH 110003 KOJIEKTOPHOH 3NIEKTPOOPHTBOH.
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Pecypc pabothl ctpobockona CTB-1 3HaunTenbHo Gonblie, YeM y npH6opa “ABTO-HCKpa”, YTO
CBS3aHO C peCYPCOM paboThl MPMMEHEHHO# B HeM cTpoGockonrdeckoi sammsl (CLL-5).

CrpoGockon CTB-1 moaxniouaeTcs K CBede MEPBOrO UMIMHAPA ABHraTens C MOMOIMIbBIO
CTelHaIbHOroO NepexogHHKa-paspsaaHuka Ppl, obecneynBarollero NpakTHYECKH HEOrpaHHYCHHOE
Konu4ecTBO nonxirodeHnd. Ilpubop sxe “ABTO-HCKpPa” MOMKIIOYAETCA C IOMOLIBIO TOHKOTO
METATMYECKOTO NpoBOAHMKA | (cM. puc. 2.16-6), koTopsIit 00bIYHO oTnaMbiBacTcsa mocne 10 + 15
MOJKMIOUEHHH, €T0 JTydille 3aMEHHTD Ha 3aKHM 110Ka3aHHbIi Ha pHC. 2.12-a.

[puHUMNHanbLHas cxeMa aBToMoOMIbHOrO cTpobockona CTh-1 npuseaena na puc. 2.15. Ipu-
60p cocTouT M3 Npeobpa3oBaTens HaNpHKeHUA Ha TpansucTopax VT1, VT2, kpeMHHEBOTO BLIMPAMU-
TenbHoro 6noka VD2, orparuunsaronpx pesuctopos R5 u R6, HakonmTensHoOro kosacHcaropa C2,
cTpobockonuyeckor nammel H1; uenu nomxura cTpo6oCcKONUYECKoH NaMIIb, COCTOAIIEH H3 KOHAEH-
‘catopoB C3, C4 u paspsauuka Ppl; sammtHero guoxa VD1 n Tym6nepa S1 juis nepexiiodenus poga
pa6ots! “bputsa” vu “Ctpobockon”.

B pexxnme “bputBa” ctpobockon paboTaeT cieyionium o6pasom. :

Mocne noaxnioueHHs 3axuMoB X5, X6 K KiIeMMaM aKKyMyNATOPHOH OarapeH HayMHaeT
paboTarb npeobpa3oBaTenb HaNPAHKEHHS, NPECTABIAIONHI cO60# CHMMeTPHYHbIH MYILTHBHOpATOP.
Tpausucrops! mpeobpa3oBaTens MOOYEPEIHO OTIMHPAIOTCA M 3AMMPAIOTCA, MOAKIIOYAA TO OAHY, TO
JpYyTyIo nonoBHHB 06MoTkH L1 Tpancdopmaropa 11 k akkymynaTtopHoi#t 6arapee. B pesynerare Bo
BTOPHYHBIX OOMOTKAaX MOSB/AETCA MEPEMEHHOE HampshkeHHe NPAMOYTONbHOM (OPMBI € YacTOTOH
okono 800 I'u. Hanpsxenne ¢ obMorku L26 yepes xoHTaxThl mepekiodarensd S1 mocTymaer K Bbl-
npamutensuoMy Onoky VD2, BbimpamiseTca M MOCTYNaeT Ha THesna X3, X4 31eKTpoOpHTBHL

Ipu monoxenun nepexmoyarens S1 “Crpo6ockon” Kk BepsMHUTesbHOMY Gnoky VD2 mocty-
MAaeT CyMMapHOE NMEPEMEHHOE HANpsXeHHe C 06MoTok L2a u L26, xoTopoe BLIMPAMNAETCA H Yepes
pe3ucTopsl RS, R6 3apsxaeT HakonHTeNbHbI KoHaeHCaTop C2 10 HanpskeHHs npuMepHo 450 B.

B MoMeHT HCKpooOpasoBaHHA B MEPBOM LHMIHMHAPE BLICOKOBONBTHBIH HMMITYIbC OT FHE3Ja
pacnpenelHTeNs 3aKHIaHUs Yepe3 pasbeM X2 paspsaHuka Ppl u xonaeHcaropel C3, C4 moctymnaer Ha
MOKUraloIHe JMeKTponbl cTpobockonuyeckoit mamnbl H1. JlaMma 3akuraercs, ¥ HaKONHMTENbHbIH
koraeHcarop C2 paspskaercs depe3 nammy. [IpH 3ToM 3Heprus, HakoIUleHHas B KoHAeHcarope C2,
npeobpasyeTcsa B CBETOBYIO JHEPrHio BCHBIKM Jammbl. Ilocne paspsaga kongeHcaTopa namma HI
racHert, 1 koHaeHcatop C2 CHOBa 3apsixaeTcs yepes pe3sucTophl RS u R6 no Hampskenus 450 B. Tem
CaMBIM 3aKAHUYHBAETCS MOATOTOBKA K ClIeAYyIONIeH BCIBILIKE.

Konpencarop C1 yctpanser BbIOPOCH! Hanps>KeHHs! Ha KOJUTeKTOopax Tpansucropos VT1, VI2 B
MOMEHTHI HX nepeimodenus. Juox VD1 samumaer tpansucropsl VT1, VT2 ot BeIXoAa M3 CTpos npH
HENpaBHJILHOH MOJAPHO CTH NOAKIIFOYEHHA CTpoboCKomna.

Paspagnuk Ppl, BxiroueHHBIH MEXIY pacnpee/MTeNeM H CBeUOi 3aKHIraHus, 06ecreynBaer,
HeoOXOMMYIO IS MODKHIa JIaMIIBl, aMIUTHTYXY BBICOKOBOJNBTHOIO HMMITYNbCA BHE 3aBHCHMOCTH OT
PACCTOSHHA MEXKJTY NEKTPOAAMH CBEYH, JABIICHHA B KaMepe CrOPaHHA U APYrHx pakropos. brnarogaps
PaspARHHKY CTPOOOCKON HOPMalIbHO PAbOTaeT Aaxe MPH 3aMKHYTBIX HAKOPOTKO JJIEKTPOAAX CBEUH.

Ipununnuansuas cxema npubopa “ABTo-HCKpa” mpuBeneHa Ha puc. 2.17. OH cocrout B
OCHOBHOM H3 TeX e Y3/10B, 4to H ctpobockon CTB-1. Ero omnnuns - npeobpasoBarenb HanpskeHHs
BBINOJIHEH HECKOJBKO HMHAue: HayalbHOE CMEIIeHHE HAa 6a3bl TPAH3HCTOPOB MOJAETCA C OJHOIO
nenurens HanpsxkeHHs R1, R2, nmoaxnroueHHoro k cpeaset touke 6asoBo#t obmotku L3. [lns o6-
JleryeHHs 3amycka mpeoOpasoBarens pe3sucTop R2 3alyHTMPOBAH 3JEKTPONUVIMTHIECKHM KOHIEHCa-
TopoMm Cl.

Tpancgpopmarop npeobpa3oBaTenss MMEET TAKKE APYTrHe HAMOTOYHbIE N3HHBIE.

OrpaHnuuBatollHi pesrcTop R3 BriFOYEH X0 BBIIPAMHUTENBHOIO MOCTA.

HaxonuTenbHbli KoHgeHcaToop C2- 3NeKTPOJUIHTHYECKHH, eMKocThio 100.

Crpob6ocronnyeckas namna - MPK-120.

TpuMeHeHHe 3TOH JTaMnbl BHI3BATIO M3MEHEHHE MApaMETPOB HAKOMMTEILHOTO KOHAEHCATOpA -
HAaNpskeHHE 3apAaKH yMeHblleno o 250+300 B, a emkxocTh yBenuuena o 10u0, ogHako spxocTb
BCIIBIILEK MOTYYHIIACH 3HAYHTENBHO HIDKE, 4eM Y cTpobockona CTB-1.

Io-apyroMy BbINONHEHA KOMMYTAUHA poAa paboTh.

TMocTosAHHas BpeMeHH 3apsAAKH HAKOMHMTENbHOrO KoHaeHcaropa C2 mouty B 10 pa3 Gonsiue, ueM
y CTB-1, mostomy mpubopoM “ABTO-MCKpa” MOXHO MOJIB30BAaThCA JIMIIL NPH MaJbIX YacTOTax
Bpamenuns Bana asurarens (10 800 o6/mun). [1pu Gonpmux yactorax xongeHcarop C2 He ycreBaeT
3apAKATLCA B MAY3aX MEXIY ABYMs BCIBIIIKAMH, H APKOCTb KAKIOH BCIILIIKH YMEHBIIAETCA.

. Crpo6ockon CTB-1 (cM. puc. 2.16-a) BBINONHEH B INIACTMACCOBOM KOPIYCE B BH/E MHUCTONETA C
KypkoM (mepexitouareneM S1). TIpu HaxaTHH HA KypOK NEpeKiO4arellb YCTAHABIMBAETCA B
nonoxenue “Ctpobockon”. OZHOBPEMEHHO TEJNO KypKa mepeKphiBaeT ruesga X3, X4 noaxiiodenus
3NEKTPOOPHTBEL, € B 3TO BpeMs HanpshkeHHe JocTHraeT 400 + 450 B.
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[pysxuunble 3akuMbl “Kpokoaun (X5,X6) UMEIOT rpaBHPOBKY NOJAPHOCTH M 34K.IOMCHLI B
Pa3HOUBETHBIE PE3HHOBBIE 4exNbl. Kopnyc nepexomHuxa-paspsaHuka Ppl nmacTmaccomblii, pac-
CTOAHHE MEKAY deKTpodaMH 3 MM, Binka X2 M rHe3no X1 BBINONHEHBI i3 HepKanetolleH Crajim.

Konpencaropel C3, C4 BBINONHCHBI B BUJAC TOHKHX JATYHHBIX TPYOOK, HANCTHIX HY M304ALMIO
BBICOKORONBTHOTO I1poBoga [1BC, coeannsioniero ctpobockon ¢ pa3pAIHHKOM.

Tpancpopmarop T1 namoran Ha ToporaansHoM cepieunnxe OJ1 20x32x8. O6morkn L1ou Lis
umetoT 1o 40 BuTkoB npoBoaa [1DB-2 muamerpom 0,51 mm; o6MoTxu Lla u Lir - mo § Burron, a 06-
Motka L26 - 440 ButkoB npoBoma I19B-2 anametpom 0,19 mMm. O6morka L2a - 1160 sirkos npoBosa
I19B-2 auaMmerpom 0,1 MM.

Tpumeuanne.

Ipu pabote co crpodockonom CTh-1 crabbic BCOBILKH JIAMITBI MOTYT haGmoiaTLCs 1t Ge3 Ha-
AaTH# Ha KYPOK, YTO HE ABIAETCA HCHCIPABHOCTBIO 1IpHGOPa. [IpH HaXXaTHK Ha KyPuk SPKOCTb BCTIBI-
ILEK BO3PACTET B HECKOJIBKO Pa3.

Bubpaunonnsie 6putBbl ("Ipa”, “HeBa” M T. 1.) MOAKIIOYATh K MPHUGOPY HEIb3A, TAK KAK 3TO
MOXET BbIBECTH €T0 U3 CTPOA.

BpeMs nenpepbiBHO# paboThl npr6opa Bo H36exKaHHe BBIXOAA H3 CTPOA HE JOIDKHO NPEBBILIATH
10+ 15 munyT.

Ipu6op “ABTO-HCKpa” BBHIMONHEH B MPSAMOYTONBHOM KOPIYCE U3 YAAPONPOYHOTO MOJHCTHPONA
(cM. puc. 2.16-6). Ha xopnyce pacrionoxeHo rHesio X1 a1 nogxioucHHs BbICOKOBOJIETHOTO MPOBOJA
MBC. coeauusiomero npubop CO CRE4OH NEPBOTO IMIMHAPA ABMraTeNd, ruesga X2, X3 jans
MOJKIIFO4EHHA JMEKTPOOPUTBLI 1 NepexiiodaTent poda paborsl S1 tuma TI11-2. [NpoBoa mutaHus
3aKaHYHBAETCH KOAKCHANbHBIM 1uTekepoM X4. JUIs NOAKIIOHEHHA K CREYE MEPBOTO LMITHHIAPA CIY/KHT
CrieUHanbHbli METAJUTMYE CKMiT YCHK 1, 3aKpenIeH bl Ha konuue npoBoaa [1BC.

Bce obmoTku Tpanchopmaropa T1 Hamotaunsl npoogoM [19B-2 anamerpom 0,2mMm. O6Morka
L1 nmeer 35 +35 purkos, L3 - 50 +50 utkoB, L2 - 870 BuTKOB ¢ 0TBOAOM OT 460 BuTKA. CepacuHuk
OJ120x32x8.

Ilpumeuanne.

INonkmoueHue NPHOOPOB CACRYET MPOU3BONMUTH NMPH OCTAHOBICHHOM nBHratene. Ilpu Henpa-
BHJILHOH MONAPHOCTH MORKIIOUEHHUA 3a:KUMOB, cTpobockort CTB-1 paboTats He Oyxner.

Ipubop “ABT0-HCKpa” MOMHO HCHONB30BATh M HA IPYTHX aBfOMOOHIIAX, €CIIM CACNATH CIEIH-
aNLHBIHA MEPEXORHHK K KOAKCHAJILHOMY IuTekepy X4 MH1aHHA, HITH COBCEM YOpaTh IITEKEP H BMECIO
HEro K MPOBONAM NMPHMNAATh MPY)XHHHHIC 3A3KUMBbI “Kpokorin”. OXHAKO NPH 3TOM CIERYer HMETh B BH-
Iy, 4TO B CJTy4ae HEMPABHIIbHO} MONAPHOCTH NMORKIIOUEHHUA, “ABTO-UCKPA” CPa3y XKe BBIAIET U3 CTPOAL.
Leneit 3amutsl B npubope Hert. Tlpu NpaBUIbHOM NORKIIOYEHHH MUTAHUA XOMKEH OBITh CIBIICH Xa-
PAKTEPHBIHA MUCK yucTOro ToHa (okono 500 I'r), Aendoumics pe3ynbTaToM paboTsl mpeobpazosaTens.

MYJIBTHTPOHHKC-SC/10

MunuariopHoe u3ienue (puc. 2.18-1), B KOTOPOM, B Ka4ECTBE HLTOYHHKA CRC1a UCAOIA3YIOTCS
cBE rofIMonbl. MOHOXPOMHBIH HOTOK KPAcHOro UBCTA OT HISCTH M3MTy'areieH HEIjoXo OCBEIacT MTar-
HYI0 METKY mns ycTauoekd YO3, Ha KOTOpylO NpH HEOOXOAMMOCTH HAKICHBAETCA MpHiaraeMas K
cTpuOOCKONY CaMOK/eswas MIEHKA C HAPHCOBAHHO puckoil. Tlogxniouacres mpuGop ¢ NOMoOLILIO
JIByX MPOBOROB MEXKIY HU3KOBOJILTHBIM KoHTakTOM K3 11 “"Maccoii”.

MosxHo ¢Ka3aTh, 4T0 ITOT MPUOOP MPEICTABNACT coOOf fPOCTCHIINA TCOPETHICCKH BO3MOX-
HbIH BapHanT cTpobockona. B 5ToM cro mpeHMymiecTso. HO, yBBI, ¥ HepocTaToK. Io spKocTH ceeTo-
ZIMO;IbI HAYMCTO MPOMIPBIBAKT BbIUIEONHCAHHBIM cTpobockotam. Tonkmouenne HanpsMyio k K3 6e3
NPHUBA3KM K KOHKPCTHOMY UMJIMHIAPY CHMXKACT KOHTPACTHOCTH M30OpakeHHA. KpoMe Toro, Ha aBro-
Mobunsx ¢ 1HpUcTOpHbLIMH Gnokamu saxuranus MYJIBTUTPOHHKC-SC/10 moxker kanpu3iHHUATh.

JOKET

370, N0 CYTH, KJIaCCHYECKHIi cTpobockon (pHc. 2.18-2) co BCTPOCHHBIM Npeobpa3osaresieM Ha-
MPSHKCHUA, BBIMOJHEHHBIM RA COBPEMEHHOM 211eMEHTHO# Ga3e IIpHMeHeHHe MMIOPTHOH KCEHOHOBO#M
JIaMIIbl €T BO3MOXKHOCTb HCIIONIL30BATh €r0 NPH APKOM CBETE, a yHAaYHasA CXEMOTEXHHKA MO3BOMIA
YNPATATh 3JCKTPOHHYIO HAuMHKY B Manorabapurhelii xopnyc. [lonkmodaercs npubop ¢ nomouibio
TPEX MPOBONOB: KBYX HM3KOBONBTHBIX (+12 B M “Macca”) ¥ ONHOro BBICOKOBOJILTHOTO, MEPEXORHOM
HAKOHEYHHK KOTOPOFO BCTABJIAETCA B Pa3phiB MPOBONA nepeoro uunuHapa. Ipubop paboraer co Bee-
MH CHCTEMAaMH 32)KHIaHHA.
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MHKPO-KET

BMmecTo npeobpasoBateiis HaNpSHKEHHSA, B 3TOM CTPOOOCKOINE, MPHMEHAETCA HAKOMUTEIBHBIH
KOHAEHCATOP, 3apAkacMblil OT BbIOPOCA HANPSHKEHUS B IEPBUYHON OOMOTEE KATYHIKH 3KHIaHUA. DT0
TIO3BOJTIUIO YMEHBINHNTHL rabaput no cpapienntio ¢ JUKET noutu B rea pasa (puc. 2.18-3), a nonxiio-
4AeTCs OH TaK XKe. .

JOKET-AW3Eb

3ot cTpobockon camblit uHTepecHblit u3 cepun JDKET. On nossonser pabotarh ¢ nusensmu.
KoHcTpykTHBHO Npnbop coxkHee o6bluHOoro. BepxHuii npesien HaNpsXKEHKA MUTAHKSA Y HETO YBEIHUYCH
1o 40 B, B pacuete Ha 6opToByio ceTh 12 + 24 B. CricUHanbHBIi he304aTHHK, 3aKPCIUIAEMBIi Ha TOTI-
TMBOTPOBONE, YNABIHBAST MOMEHT MPOXOXACHHA MOPUMH TOILTMBA M BLIPAOATHIBACT CHTHAM, ynpa-
BJISIONIHI BCOBIUKOA. DTOT AATYMK PEarHpyeT M Ha WIEKTPUUYECKYIO HABOAKY, paboTas NpH JTOM B
PEXHME €MKOCTHOTO 4yBCTBUTENBHOIO “eMeHTA. [103ToMy IM3enbHBIH CTPOOOCKOMN NPUTOICH M Ans
PErynTMpOBKH OCH3MHOBOTO NBHraTeis. BHewHHit BHI cTpoGockoma MOKa3aH Ha pHcyHke 2.18-4.

8 2000 ros1a CTal OCHANATLCSA PETYNATOPAMH UYBCTBHTEIBHOCTH, NO3BONAIONIMHA HACTPaHBATHL
npuOOp Ha KOHKPETHBIH THIT ABHIATeNA M TIONHOCTBIO HCKITIOUHTD CPabaThiBAaHHE OT IIOMEX.

Puc. 2.18. BuewHwHit BUA crpobockonos:
1 - Myastutponnke SC/10; 2 - uxet (JET); 3- Mukpo-axet: 4 - [Drer-anusens.

“MAKCHTBIOH M200™

“MaxkcuTsion 200M” (puc. 2.19) - aBngeTCS NPHMEPOM CTPOBOCKONA H MUHHM MOTO-TECTEpa B
OTHOM KOpITy Ce, BBIIY CKAaeTCA aMepHKAaHCKO# koMnanuel “banko” (Balco).

3T1oT NpHGOP MOKHO NPHUMEHATH HAa aBTOMOGHIAX ¢ KOHTAKTHOH, GECKOHTAKTHOH CHCTEMOj 3a-
MHIaHH, 3 TAKKE HA BIPLICKOBBIX MAllMHaX.

INonkmouHe aBe KINEMMBI THTAHHA (““KPOKOAMNBI) K AKKYMYISTOPY, OfAMH MPOBOA - K “MHHyCy”
KaTyUIKH 32KHTaHHA, 3 HHIYKTHBHBIN JaTYHK -~ K BHICOKOBOJIBTHOMY MPOBOAY OAHOTO M3 UMTHHIPOB
(ecnH TecTep UCMONB3YETCA HE B PEXHME CTPOOOCKONA, NAaTYHK MOXKHO NOBECHTh Ha M060# H3 cBeY-
HBIX TIPOBOMIOB), TECTEP MPOXOANT PeXHM caMornposepku. [Tocie camMoNpoBepKH TECTEpP BBLIAECT HA
ZHcIiee 060pOThI XONOCTOTO X0 H HANPSKEHHE Ha KIeMMax OaTape, a oc/e KOPOTKOTO HaXaTHA Ha
ras - kone6aHud 3apsAHOTO HANPAKEHHUS B IPOLECHTAX.
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Puc. 2.19. Bueunnit sun crpo6ockona “Maxkcutsion M200”.

IMockonbKy MHAYKTHMBHBIH NaTYMK OYEHb YYBCTBHTENEH, H K “‘TOCTOPOHHMM” HMIYNbCaM OT
JIpYTHX BBICOKOBOJILTHBIX MPOBOJOB H OT TpaMbriepa, Ero Hano YCTaHABNHBaTh NOAANbIIE OT HCTOYHH-
koB noMex. Tak, Ha aproMo6une BMB-520 1985roza ¢ me cTHUMIHHAPOBBIM JBHIaTeNeM, TECTEPY HE
yAaBanoch ONMpeAEIHTb YHCIO UHIHHAPOB. H3-3a 3TOro ¥ 060pOTH! Ha AUCIINEE TO 3aBHILATHCEH BIBOE,
To majanu 10 HopMansHBIX. [locne yCTaHOBKM MHAYKTHBHOTO AaTyMKa Ha NPOBOA LIECTOr0 UMIHHApa,
nofanblle OT OCTAIBHBIX BHICOKOBOSBTHBIX MPOBOAOB (KOTOPBIE Ha 3TOH MalllMHE COOPaHB B MIOTHBIH
My4eK, H BHOCHIIH [IOMEXH), TECTEP Hauall HOPMaJIbHO paboTaTh.

B pexuMe “OaiaHc MOILHOCTH” - TPHOOp GNOKHpYET NMOCAEN0BATENBHO HCKPY B K&XKIOM LHMITHH-
npe (caMOCToATENbHO, 6€3 yuacTHs MacTepa, KOTOpbIH JIHIUb BKITIOYAET PEXHUM MPOBEPKH) M onipenens-
€T, HaCKOJIbKO CHH3MIIMCH 00OPOTHI, M 3aIIOMHMHAET pe3ysTaT. KonnuecTBo UMTMHAPOB TeCTep onpene-
nseT caM, MO YHCIY MMIY/IbCOB Ha KaryllKe Ha KaAylo MCKpy B nepsoM uxnuuiape. Heonnokparho
NpoBepHB GalaHC MOIHOCTH (MHOTOKpPKTHasA MpoBepKa HCKITI0YaeT cayyaiiHble cOoH H3-3a2 HepaBHO-
MEepHOCTH 0GOPOTOB XONOCTOrO XOAa), A€NaeTCA BBIBOA KOTOpbIH UMNHMHAD paboTaeT cnabee Apyrux.

Tectep cTpobockona OnpenienseT TaK e yron 3aMKHYTOro cocTosHHA koHTaktos (Y3CK), BBI-
nasas Ha quciulei undposyto HHdopManmio B rpaisycax. [To peiiasaeMoit mEGOpMauy MOXHO Onpe-
nenuthb konebanns Y3CK B npouentax. [Tepesens npubop B pexxuM ctpobockona, MOKHO NPOBEPHTH
fOKa3aHHs TecTepa.

C nomotsio mpubopa OCyILECTRIACTCA €llle H NPOBEPKA NaeHHA HaNpAXXEHHUA Ha KOMMYTaTope,
1715 aBTOMOOHIIEH ¢ OECKOHTAKTHOH CHCTCMOH 3aKHIaHHA.

KpoMme 3T0ro, M0XHO H3MCPATH H JUTHTENBHOCTD YIIPaBIAIMX HMITYNbCOB Ha HOpCyHKax CHC-
TEM BIpBICKa.

UTo kacaeTcs pexHMMa NPOBEPKH SHEPIHH HCKPBI, TO Ha aBTOMOGHIIAX ¢ DNICKTPOHHBIM 3a)XHIa-
HHUM, ObIBAIOT cOOH.

B 3akmioueHHH MOXHO CKa3aTh, 4TO “MakCHTBIOH” TEMOHCTPHpPYET MaKCHMYM BO3MOXHOCTEH
Takoro npubopa, Kak cTpobockon. M TonbKo lEHa B HECKOJIBKO COTEH IOJUIAPOB, 3acTABNAET 3a.1y-

" MaTbed 0 HEOOXOAMMOCTH €10 MpHoOpeTeHHs.
IIpumeuanne:

1. TIpH YCTAaHOBKE yIiTa ONEPEKCHHSA 32KHIaHHA C MOMOJUBIO CTPOBOCKONa HEOOXOIHMO MOM-
HHTS, YTO OH NOKAXeT He MpOCTo HauanbHbeli YO3, 2 06a3arenbHo 106aBHT K HEMY pe3ysbTaT B3aHMO-
IEHCTBHS UEHTPOGEXHOTO M BAKYYMHOTO PErynaTopos. g Toro 4To6sl rapaHTHPORZHHO HCKITIOYHTh
BIUSAHHE MOCNEHHUX, HYXXHO OTCOEMHHUTD OT PACNpeIeNTENA LUTaHT “BaKyyMHHKa ™ H 3aNTyILHTh €10,
3aTeM CHH3HTH OGOPOTHI XONOCTOrO XOAa A0 MHHHMMANBHBIX, YTOGE HCKITIOUHTb BIHMSHHE IPY3HKOB
LIEHTPOGEXKHOTO PETYATOPA.

2. Ctpo6oCcKon NOMOKET TaK Xe NPOBEPHTb XapaKTEPUCTHKH PEryNATOpPOB, Ha pa3HbIX YacTo-
Tax BpalleHHs KOJIEHYaTOro Baja IBHIaTens.

3. Cnenyer ocTeperaThes NPHKOCHOBEHHI K ABHXYIMMCS AETANIAM JABHraTejis, KOTOphle B CBe-
Te cTpOOOCKONa KaXKyTCA HEMOABHXHBIMH.
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2.4.2. TIPOBEPKA H PEI'YJINPOBKA HEHTPOBEKHOI'O H BAKYYMHOI'O PEIYJISTOPOB
YIJIA ONEPEXXKEHUS 3AXKUTAHMSA

C nosiBnesnMeM B NMpOAaXKe Pa3iHUIHBIX AHATHOCTHYECKUX NPHUOOPOB MOSBHIACh BO3MOXHOCTH
NPOBEPKH XapaKTEPHCTHK PETyNATOPOB NPAMO Ha apToMobue. J1a MpoBEPKH aBTOMATHYECKHX PETy-
JIATOPOB HEOOXOAMMO 3HATH ANANA30HB UX perynMpoBasus (Tabn. 2.1 + 2.3) ¥ XapakTepUCTHKH (pHC.
2.22, 2.23), koTopble 0ObIYHO NMPEACTABJIEHB! B BUIE AHarpaMM (rpa¢HKOB), MOKa3bIBAIOIIMX U3MEHE-
HHE YIila MOMENTA 32KHTaHHs B 3aBHCHMOCTH OT YacTOTHI BpalleHHs KOJIEHYATOro Baja (LeHTpobesk-
HBIF PEryNaTop) M paspskeHHs (BaKyymHbiH perynsrop). [lepea nposepkoii perynsaropos Bceraa npo-
BEPAETCA HaYa/bHBIH Y1 O41.

Jlns npoBepKH LHEHTPOGEXKHOTO peryaTopa Heobxoaum ctpobockon H raxoMerp. Ecnu nposepka
NPENyCMOTPEHA HEMOCPEACTBEHHO Ha aBTOMOOHIE, TO, Ha INKHBE KOJIEHYaTOro Bajla JO/KHA OBITh CO-
OTBETCTBYIOIIAs WKana. Ecny 1ukana “xopoTkas” (B JHOKe KapTepa CUEMJIEHHs) HIHK €€ BooG1ue HET, To
peyb HAET TONBKO 06 OPHEHTHPOBOYHOH MTPOBEPKE.

YroObl Ha XapaKTEPUCTHKY LEHTPOOEKHOIO DPErylATopa HE HAJOXKMIACH XAPAKTEPHCTHKA
BaKYYMHOTO, BaKyyMHBI#f IIIAHT OTCOSAMHSIOT U 3aITyINal0T (OTKIIYAKOT BAKYYMHBIH peryasTop), a u3
ONpeNesIeHHOTO YT/1a MOMEHTA 33)KHTaHHA BBIYMTAIOT HAYasIbHBLH YTO.

PaGoTy 1ieHTpo6e/KHOTO peryaTopa NPOBEPSIOT IO HECKONBKUM TOUKaM XapakTepUCTHKH (Kak
NPaBMIIO, AOCTaTOYHO YETHIPEX).

MakcHMasbHYI0 4aCTOTY BpailieHH s IPHHUMAIOT 00bI4HO 0K0MO 75% OT NpeAeNbHO A0y CTUMOK
4aCTOTBI BPalLEHHs KOJIEHYaTOrO Baja ABMT aTejs.

Korna s npoBepkH LEHTPOOEKHOrO aBTOMATa COOTBETCTBYIOIUEH IUKA/Ib! HET, MOKHO NOCTY-
MHTH CIIEAYIOINM 06pazoM.

Bocnone3yemcs nposeneHHbIMU s aBurarens “JKuryneid” pacueramu. Bennunna B 13 MM o
HapY)KHOMY JHaMETpY IIKHBA COOTBETCTBYET 10° MoBopoTa KoseHYaroro sasa. llkany st npoBepkH
LEHTPOOEKHOr0 aBTOMATa MOXKHO M3TOTOBHTBH H3 MOJOCKH Oymaru pasmepoM 2x55 MMm. Ot kpas no-
JIOCKH yepe3 13MM TONCTHIMHU JTMHUAMH HAHOCHM INTPHUXH, COOTBETCTBEHHO Monmyyas MeTku: 10°, 20°,
30° 1 40°. ToHKMMH TMHHAMH HaHOCHM 15°,25°, 35°. [lIkany npuknensaeM Ha Wkuse (auamerp 130 Mm)
ot Kpas MeTKH (pHc. 2.8-1) no yacosoi cTperke. LieH rpanbHy10 METKY (Ha KpbIIIKE IPHBOAA MEXaHH3Ma
ras’opacnpefesieH ), Wi yqiiel BUAHNMOCTH, fyJlle NoTepeTh MenoM. IIpu ocBeleHHH nammnod
crpofockona IuKajaa “OCTAHOBHUTCA” M, OPHEHTHPYACH MO ykKaszarento (LUEHTPAIbHOH METKE), MOXHO
ONpENE/UTh BEJIWUMHY YIVIa ONMEPEKEHHS 3aXHTaHHUs, NPH 3TOM IIAHT BaKyYMHOTO PETY/ATOpa OT-
COEMMHEH M 3aTlyllieH, a U3 NONYYEHHbIX 3HAYEHHH YITIOB ONEpEXEHHs HEOOXOAMMO BBIYMTAThH Ha-
4asibHBIA yroi. Pe3ynbraTsl U3MEepeHHii CpaBHUBAEM C COOTBETCTBYHOLIEH AHarpaMMOii Uiy Tabnuued.

Jnst nposepku YO3 Ha asToMoGuIsix BA3 MOXKHO HCIONB30BaTh M APYTyHo wWKaiy (puc. 2.20),
3aKPETUIEHHYIO Ha MOMNOHE JIBUTaTENs, HEMOCPEACTBEHHO MO INKHBOM KoJIeH4aToro Bana (puc. 2.21).

Tabu1. 2.2. KOHTponbHbIE TOUKH XapaKTEPHCTHK BAKYYMHBIX U LIEHTPOOEKHBIX aBTOMATOB.

IMapamerpsl P114-B{P119-B{ 133 |137 |P147-5 |30.3706 |40.3706 {47.3706
P13-11|P4-11 P118
VO3 B3asucumoctH oTyactoTsl | 0+3/ | 0+1/ ] 0=2/ [1+4,55] o+2/ | 2122/ | o0=1/ | 3+2/
BpaleHHs Bajla pacnipefieNMrens| 600 300 | 200 [400 | 450 1500 400 1000
rpaz/ o6/MHH. 45+75/{ 05+4/ | 3+6/ |9+-12/[45+65/| 2612/ | 3+5/ | 9+a/
900 500 | 500|900 | 750 2000 700 1500
811/ 10-13/75+10/i6+-19{ 7+9/ | 30%2/ 8+10/| 142/
1300 | 1200 | 1000 | 1400 | 1500 2500 1100 2000
m1,5+14,54 16+19/12+15,5) 9,5+11,5] 31+2/ [9,5+11,5/] 192/
1800 | 1950 | 1500 2250 3000 1750 2500
13+16, . 145+165
2000 2600
VO3 B3aBucHMOCTH OT paspsike-| 0+2/ | 0+2/ | 0+2/ [0+1/ 02/ 0=2/ | 0+2,5/
HUs BO BIYCKHOM KOJLTEKTOPE 120 | 110 100 |80 80 80 70
rpas/MM pr. CT. 2+4] | 25/ | 4a=7/ [0+2/ 3/ 1+3] | 36+6/
180 | 140 200|100 100 100 100
46/ |55+7,5] 7+10/] 5+77 12/ [3,75+5,75] 9,5+ 12/
250 | 180 280 | 200 160 160 150
6,5+9,5/ 7+10/
200 280
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Tenepb HEOGXOAMMO YCTAHOBH I'b HAYAJILHBIH YIOJ ONIEPCIKEHIS BbICTABHB METKY Ha IUKHUBE KaK
yKa3aHO B HHCTPYKLMH M0 9KcMayaTaniu aBToMobuns (puc 2 8-1) [Tocne sToro cHu3y Ha mikMBe (Ha
NPOTHB LEHTPA LIKAJIBI) HEOGXOAMMO ¢ 1€N1aTh COOCTBEHHYIO METKY (pHc 2 21)

pu paGoTe mBHraTesNs KONEHBA, DA CIIEPEAH BPAILAETCs MO YACOBOH CTPENIKE  3HATHT, NIPH
yBeNMYEHHH OGOPOTOB H, COOTBETCTBEHHO, YIVIA ONEPEXKEHHs 3aXKHraHHA MeTka OymeT (MeliaThbs
[POTHB YacOBOH CTPENKH

3anycTHB IBHMrareslb Hafo CTyNeHYa10 U3MEHATh 00OpOTH! ARMrATENs HAUMHAs OT XOJNOCTOro
xoma W uepes kaxzpie 500 06/MuH (KOHTPOMHPYs 0G0POTHI IO 1aXOMETPY) 3alHLbIBaTb 3Ha9eHHA YO3

Haknon xapaxtepucTHki B auanazoHe ot 1000 mo 2600 o6/viMH 3aBHCHT OF XECTKOCTH Mpy-
JKHMHBI, KOTOpasi IEPBOI BCTYNaeT B paboTy

Bropas npyxXHHa ycTaHOBIIEHA ¢ 3a30poM OKono 1 MM, HO npx 2600 0O/MHH IPY3HKH TOMKHBI
3aHATH ONOKEHHE, [IPH KOTOPOM 3a30p HCUE34CT H IUIBHEHILEMY HX PACXOAICHHIO CONPOTHBIAIOTCA
yKe 06€ NPYKHHKH, TOITOMY HARJIOH XAPAKTEPHCTHKH CTAHOBHTCH MEHbILE

Ecnu 1eHTpoGeXHBIH pery Top Hadal 1eHcTBOBATE IIPH MCHBILICM 3HAYECHIIH MHUHHMALHOH
YacTOTHI BpalLleHHs!, HEOOXOMMO, 3a cYeT NOATHOAHHSA CTOHKH NPYXKHH YCHIHTH HaTskeHHe (puc 2 1)
C1aboii npy>KHHBI

Hatskenve cu/IbHOH NpPYXHHBI YBETHYHMBAKT, €CLIH LEHTPOOESKIBIL PErynaTop yBenH4ui
MaKCHMAJIbHBIH YTONl ONEpekeHHs YIpH MEHbIIEH 4YacTOTE BpallleHHs Bana 4YeM IPeayCMOTPEHO
TEXHHYECKUMH YCnoBHAMH B npepbiBarene-pacnpenenutene P125 u 30 3706 na ap1romoGHasx BA3
ocnabIume NpY>KHHLI KeNaTe-HO 3aMCHUTD

B narumuxe-pacnpenenurene 40 3706 nmpyiHa M3 NPOBONOKH MEHbIIENO JHAMETPAa KOPDEK-
THPYET Y4acTOK XapaKTePUCTHKHM NpH BpaIlleUMM Banuka pacnpesciutens no 1000 o6/MuH, a ans
XapakTepUCTHKH ¢ yacToToH BpauieHHs Gosce 1000 o6/MHMH - M3 MpOBONOKH GOMbIIEro AHAMETpa
(perynupoBka IpoM3BOAMTCA Yepe3 OKHO B KOpIyce naT4HKa-pacnpenenurens Puc 2 24)

Ecnu nepeMeeHie MEeTKH IBHO HEIOCTaTOYHO, HEOOXOAMMO POBEPHTH CBOOOAY NEPEMEILEHHU
TPY3HKOB Ha 0CsX

10°

JInuus cruba

16
o
&
5 W
oS
N
Mol
N

74 3018 BV

148

Puc. 2.20. Ulka1a 1714 ycraHoBkH YO3 Ha aBromobuasx BA3

Prc 2.21. MecTo pacnosiokeHHs MKaabl ¥ ONONHNTENLHOH METKH
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Puc. 2.22. XapaKkTepHCTHKH aBTOMaTHYECKUX PCTYIATOPOB ONEPEXEHHs 3a5KHTaHUS
pacrpeaenuTenei:

a - P125; 6 - 30.3706-01. 1 - xapakrepucTHKa LEeHTpOOEXHOro perynsropa, [l - xapakrepuctuka
BaKyymHOro perynsropa. Ilpu perynuposke Ha aBroMoGune - no6GaBUTh HadasnbHbii yron O3. Ilpu
NpOBEPKE Ha CTEH/E - YMEHBIUHTh BEIMYMHBL Q M N HAMOIOBHHY (CM. pHC. 2.22 - B, T).

B - P125; r - yuuduuuposannoro P125 u P125-b. I - xapakTepHCcTHKa LEHTPOOGEKHOTO PErynaTopa, pH
NpOBEpPKE Ha CTEHJE.

a-5520.3706, e - 5301.3706. Ilpu perynmpoBke Ha asToMoGune - 106aBUTs Hadanbubii yron O3. Ipu
NPOBEPKE Ha CTEH/IE ~ YMEHBIUHTb BEIHYHHBI () M N HAMIONIOBHHY.
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Pnc. 2.23. XapaxTepHCTHKH aBTOMAaTHUECKHX PETYNIATOPOB ONEPEKCHHS 3aXKUTaHusl
pacnpenennTene:
a - 40.3706-10; 6 - 40.3706.
[ - xapaxTepHCTHKa 1ieHTpObe ABOTV peryasropa, Il - xapakreprc ruka Baky yMHOTO peryisiTopa.
[1pu perymupoBke Ha asroMoGHne - J0baRuTh HauansHeIR yron O3
Ipu nposepke Ha CTCH/E - YMEHLLINTE BEHYHHBI ( ¥ N HAMOMOBHHY (CM. puc 2.23 - B.T)

B - 40.3706. 1 - xapakTepuCcTHKa LEHTPOOEKHOTO PETYIATOPa, IPH NPOBEPKE Ha CTEHNE,
r - 40.3706. 11 - xapakTepuCcTHKa BAKyyMHOTO PEry/naTopa, IpH IPOBEPKE Ha CTEHIE.

Ilpameuanue:

1. [lpn mpoBepke pacnpelenuTeNs Ha JjBHraiesie: n - 4acToTa BpameHus KB asurarens,
® - YroN1 ONEPEXEHH 3aXKMTaHHsA 110 KOJIEHYaTOMy Baly.

Ilpu ucrons30Banuy CTEHAA: N - YACTOTA BPAaLIEHHs BaJIMKa PaCNpEACIHTENS

2. Immpt. cr. = 133,3 [a.

(¢] pa601'e BaKyyYMHOI'0 aBTOMAaTa MOXXHO CYIUTh 1O H3MEHEHHI0 YaCTOThl BPALIECHHS KOJICHYATOro
BaJia MMpH NEPEKPHLITHH BaKYyyMHOTO 1LJIAHTra MK N0 NEPEMEUICHHIO TArH BaKyyMHOIO PEryJATOpa NpH
H3MEHEHHWH 4aCTOThI BPALICH M KOJICHYATOI0 BaJia.
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Puc. 2.24, [locTyn K LeHTpOGEKHOMY peryasTopy pacnpeaenutens: a - “Camapsl”; 6 - “Mocksuua”.

Hapyuienne HopManbHOH paboThl BAKYYMHOT'O PETY/IATOPA BbIZbIBACTCS [IOTEPEH FepMETHYHOCTH
€r0 BaKyYMHOH KaMephbl, 0CJIabneHHEM NPYXXHHBI AHadparMsl, 3ae1aHHEM NOAIINITHHKA U 0cabneHueM
KPEMIEHHs BHHTOB PEryATOpa K KOPIYCY pacnpeAeaIHTENs.

TepMETHYHOCTD PEryNaTopa HapyluaeTcs B pe3yNbTare MOBPEXASHHUs TPYOKH, NOABOAUMON K
HEMY OT BCAChIBAIOLIEr0 KOJUIEKTOPA, HEMUIOTHOCTH 3aTsDKKH IUTYLEPa H MOBPEXACHUS auadparmsl.
Ilpu 3TOM NPOMCXOAMT MOACOC BO3JAyXa BHYTPb PETYIsATOpa, a MO3TOMY CHHKAETCs paspexeHHe B
NONOCTH BaKyyMHOH KaMepsl M perynarop He usMmeHseT yron O3 B HeoOXomuMelx npeaenax HpH
H3MEHEHHH Harpy3KH ABUTaTeNs.

Puc. 2.25. TTposepka repMeTHYHOCTH Puc. 2.26. PerynupoBka BAKYyMHOTO
BAaKyyMHOTO PETy/IATOpa. perynatopa (He pa3bopHOro).

T'epMeTHYHOCTB PETYNIATOPa, CHATOrO € PacIpeneTHTENs, MOXKHO POBEPHTE C IOMOILBIO HACOCA.
J17151 3TOrO ONyCKalOT BAKYYMHBIH PETyIISTOP B COCY/ c BozoH (pHc. 2.25) H HACOCOM HarHETAloOT BO3AYX
B BAKyyMHYI0 KaMepy perynatopa (ne 6onee | krc/cm’).

BbIX0A My3bIPHKOB BO3yXa [OKaXKET MECTO MOBPEXAeHHs. EC/IM BO31yX BLIXOAMT B LUTYLIEPE, TO
Cro Halo NoATAHYTh. B ciyyae nponycka BO3AyXa Ha MECTE 3aBaNBIIOBKH, CTHIK MOXHO YIUIOTHHTH
NIPOCTY4aB €ro MOJIOTKOM, HJIH NOCJIE IPOCYLIKH M 3a4MCTKH MECTO MOBPEXACHHS 00Ma3bIBAlOT KiIEeM
Ha OCHOBE 3MOKCH IHOM CMOJIBI.

Ilpu noBpexaeHHH auadparMbl BAKYYMHbIH PErynsaTop oObI4HO 3aMEHSIOT HCIIPaBHBIM.

Ecnn neHcTBHE perynaropa Ha4MHAeTCs MPH MEHBIUEM PaspsHKEHHH, YEM ITO NpPeayCMOTPEHO
TEXHHYECKUMH YCIIOBHAMH, HEOOXONMMO YBENHYHTH HATSKEHHE NPY)KHHBI, YCTAHABIHBas PEryIHPO-
BOYHY!IO [1aH0Y 60NbIIEH TOMUHHEI.

Ocnabnenne npyxuHsl HadparMsl perynsTopa BCJAEACTBHE YCTANOCTH HIM HENIPAaBUIBHOM pe-
TYIUpOBKHM crnocoBeTByeT yBenuueHuto yrna O3 Ha MajibiX ¥ CPeHMX Harpyskax gsuraresns. Pery-
THPOBKY HATSHKEHHs NPYXKHHBI [IPOM3BOAAT MYTEM YCTAHOBKHM MEXIY TOPLOM NpPYXHHBI U UITyLepa
PeryIMpOBOYHBIX WaHO pa3HoH TonuuHe! (pHc. 2.3).

Jins yBenHYEHHUs HATsKEHHUA NPYXKHHBI BAKYYMHBIX PETYIATOPOB CO IUTAMIIOBAaHHON KPBIILIKOH,
MOKHO NIPOTHYTh KPILIKY perynsaropa (puc. 2.26).

Hst npoBEpKH BaKYYMHOTO PEryfATOpa Ha aBTOMOGHIIC [OTPEOYIOTCA, KpoMe crpoGocxona H
TAXOMETPA, BAKYYMMETP HJIH BAKY yMHbIH HACOC C BAKYYMMETPOM.

Jlo aToro HeobxoauMa oBs3aTeNbHAA IPOBEPKA ICHTPOGEIKHOrO aBTOMATa.

Tlpyu Hanuuuy BaKkyyMMeTpa AeHCTBYIOT creayroumM obpasom. [ins AaHHOro yMcia 060poToB
KOJIEH4aTOro BaNa ONpEAENseM “CyMMapHBIH” (IEHCTBYIOT AR PEryNATOpa IUTIOC Ha4aNbHBIH YTOM) YToi
OMEPEKEHUS 3KHUIraHHs. BeIuTa U3 “cyMMapHOro” yria Ha4ajbHBIH YTOJ, IOJTy4YHM “COBMECTHBIH yros
HJIH YTOI1 OTEPEKEHH S, 0DECTEuBaEMbIH AByMs aBTOMaTaMH. [lanee, 0TCOEAMHUB IIIAHT BAKYYMHOIO
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PETYAXTOP2 H TOACOSAMHHMB HUIAHI BaKyyMMETPa, BOCCTAaHOBHB NPHHATOE 4KCIO 0OOPOTOB, Ompe-
JigisieM BEMUMHY paspmxkenus. Teneps ocraeTcst H3 “COBMECTHOrO™ yIiia BHIYECTh YTON HEHTPOGExX-
HOro ABTOMATa # HOY9IHTS YTOJ, obecniednBaeMbil BaKyyMHBIM perynsatopom. CpaBHHBaeM NOJydYeH-
HKIE 3HAYEHHA YITIa TIPH ONPEMIETEHHOM Pa3peXCHHH C COOTBETICTBYIOMEH IuarpaMMoi (puc. 2.22 u
2.23)nnu raGnuneti (1a6a. 2.1 +2.3).

Tlpu HamIUH BAKYYMHOTO HAacoCa C BAKYYMMETPOM K IITYLEpY MOJABOJA Pa3peXEHHA pery-
JISTOpa NONCOEHHAEM BaKYYMHEIH Hacoc. YcTaHaBNHBaEM YacTOTY BPallleHHs KoJleHdaroro Bana 2500
00/MHH 1 Onpefic/IseM BEJHUHHY YITIa ONEPEXEHHA 3aXHraHusa UEHTPOOEXHBIM perynsTopoM. Ycra-
HABHBACM JHAYCHHE PaspHKEHUA COIIACHO AMarpaMMaM Ha pHC. 2.22 ¥ 2.23 # BHOBb BOCCTAHABIH-~
BaeéM 4acTOTY BpalieHHs KojieHyaroro Bana 2500 o6/mMuH. Mi3MepseM yros OnepexeHHs 3aKHIaHHA.
BHUTA M3 BENHYHHEL VT4, NOJYYEHHOro NPH NEPBOM H3MEPEHHH, BEJIHYHHY YITIa BTOPOTO H3MEPEHH,
nonyuuM (Ge3 ydeTa 3HaKa Pa3HOCTH) YTON ONEPEXEHHs 3aKHTaHHs, o6ecnedHBaeMEIH BAKYYMHBIM
PEryasTopoM.

Taba. 2.3. MakcumanbHbie yribl O3 perynaTopoB onepexeHus.

Pacnpenenurens Perynsrop MaxcuManbHas 4acTOTa BPallICHHS BaKa
HCHTPOOEXKHBIH | BaKyyMHBIH pacnpenenuTens, obecrnedHBaloas

Ipan. rpan. Gecnepeborinoe nckpoobpasoBanne, 06/MHH

P125 15(15,5) +2,5% 3000

19.3706 17+1 9+1 2500

30.3706 (-01) 312 1242 3000

38.3703 (-01)

40.3706 24+2 1442 3500

40.3706-10 29+2 102 3500

473706 (P118) 19+2 19+24 3000

54.3706 19+2 21+25

5301.3706 27+2 15+2

5520.3706 33+2 1212

* - py4HOii OKTAH-KOPPEKTOp.

Hapymienne paGoTH BaKyyMHOro Ppery/isaTopa 4allle BCETO NMDOHCXOAMT H3-32 M3HOCA HIH
KOPPO3HH IIAPHKOB HIH 0G0HM NOANIMNHMKA NJACTHHBL. PEMOHT MONINMIHHKOB pacrpesenuTenci
30.3706 (amuuusii Banuk), 30.3706-1 (xopoTkmii BanMK) M AardHKoB-pacnpenenureneii 38.3706
(numunbi BanHK), 38.3706-1 (xopoTkui BaqHK) ONMHCAaH B JIHTEPATYPe H CBOAMTCA K CICHYIOLIEMY.

1. B npoTouky xopiryca Nnoj NOAIMIHUKOM BKJIAALIBACTCS KOJBIO HAapYKHBIM fxaMerpoM 38
MM, COTHYTOE H3 NPOBOJIOKH AHaMeTpoM 3 MM. Konblo ciry»uHT onopoii cenaparopy, NPEeNATCIBYS €ro
ONYCKaHHI0. B pe3ynerare HCKIIO4aeTCA CHIBHOE ‘‘TIPUTOPMaKHBaHHE” cemaparopa, a, CNEN0BY-
TeNBHO, BHYTPEHHETO KOJIbIIa NOIHITHAKA H NOJBHKHOH IUIACTHHBI NPEPHIBATENs HIIH JaTUHKa.

2. CHuMaeM NOABHXHYIO MJIAaCTHHY H YCTaHABIMBAEM €€ Ha onpaBKy muaMeTpoM 30 mm. Ot-
6OpTOBEIBAEM 33BAIBLIOBKY H H3BJIEKAEM NONMHIHHK. CHEMaeM CEenaparop H, CMelllas IApHKH B OJHY
CTOpOHY, pasbupaem nopumnauk. Ha xonbuax ¢ oaHOH CTOPOHM JienaeM Nassl C TAKHM Pacye-ToM,
9100E MOXHO OBLIO BCTABHTL HIADHKH NpPH KOHIIEHTPHYHOM MONOXEHHH koeu. M3 moxmmnHuka c
cenapaTopoM JielaeM NOANIMIHHUK 6¢3 cenapaTopa ¢ KAHaBKOH 14 KOMIUIEKTOBaHHA mapukamu. Ecim
B CTAHKAPTHOM (IITATHOM) NMOXIMIHKUKE Ob1IO 15 MApHKOB, TO NMOCHE PEMOHTA B HEM JIONDKHO OHITH
yxe 37+38 mapuxos guamerpom 3,17 Mm.

TipuMenseMocTs IDAPHKOB NOKa3aHa B Tabn. 2.4.

Hepen cbopkoii BCce AeTanH NOAIUMIHHKA JAODKHB GbITh THIATENBHO OYHMINEHbI H CMa3aHBL
Hocne c60pkH 0ZHO KOJBLIO NOBOPaYHBAEM OTHOCHTENBHO Apyroro Ha 180°. IlonmmnHuK 3apanblo-
BLIBACM B IUIACTHHE.

Taba. 2.4. Pazmephl IapHKOB MPHMEHAEMBIX IPH PEMOHTE HOAUIAIIHHKOB BaKyyMHBIX PETYIATOPOB.

Jinamertp, MM Honumbauk ™
3,17 1000807
3,175 7000811
3,18 34, 1005, 1006, 1007, 1008, 1000902 .
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3. Cnenyer NOMHHTB. 4TO NpH paGoTe BaKyyMHOTO PETyNATOpa MOABHXHON JHCK COBEPINAET
BO3BpaTHO-BpallaTeNbHOE ABHXKEHHEe Ha HeGonbuod yron, mostoMy B ofoliMax moaummmHuka
BhIpabaThIBalOTCA KAHABKH H H3HOC MIApHKOB M 00o#M Gyner He no Beei mnomapmu. TloaToMy mpu
HeGOABIIOM H3HOCE, JOCTATOYHO OyAeT NpOBepHYTh HapyXHyI0 oboHMy Ha HeKOTOpHH yron o
YCTpaHEHHA TOPMOXEHHA WIH Kaukn oGOHMBI, a 3areM npm HemoaemwkHo# oGoliMe cMa3niBaloT
TIONIINITHHK, \
Hpumeuanue.

TIpoBepky peryisTopoB 3aXMraHMsl OTHOCAT K “TOHKMM” paGoTaM M 3aHHMAIOTCA 3THM TOIAa,
KOrZia ecTh IIPETEH3UH K AMHAMHKe aBTOMOOHIIS HAM K PACXOAY TOIIMBA P HOPMANLHOM COCTOSHHH
CHCTEM MHTAHHUA H 33KHIaHUA, a TAKKE XO0BOH YaCTH aBTOMOOHIIA.

Bo Bceéx cydanx, KOria Noay4eHHbIe 3HAYEHNS HE COOTBETCTBYIOT JHarpaMMaM PEKOMEHIYeTCS
TIPOBEPHTH PACHIPENENKTENH Ha CTEHNE.

OBUIHE 3AMEYAHMA

TIpu ycTaHOBKe 3aXWTaHAS HEOOXOAMMO YUHTHIBATh CIEXYIOIHE OCOOCHHOCTH.

HayanbHbli Yron onepexeHns 3aXHIaHHA HY)KHO YCTaHAB/IMBATH C MAKCHMANKHOIM TOZHOCTBIO,
B TpPOTHBHOM Clydae OTKJIOHEHWA NpH GONbIIMX YacTOTaX BpalUEHHs KOJEHYATOro Baja PE3KO
BO3DACTaloT.

OnTHManbHas YCTaHOBKAa 3a)KHTaHHS C HMCNOAb30BaHHEM KOHTPOJNLHOM JIaMIBI y#aeTcs He
BCerna u 6oniee HafeXHBIM ARIIISTCA HCHONB30BaHKeE CTpodOCKONa.

Iocne nepBsiXx noe3nok (MOCHEe YCTAaHOBKH 3aXKHraHHs) HeOOXOZMMO BHOBb IIPOBEPHTBH
3aXKHTaHHE.

OxoH9aTenbHas NMpOBepKa 3aXHIaHHA NMPOBOIAMTCA NPH IBIKCHHH aBTOMOOHIS (ABHIaTeNh
NporpeT) Ha npsMoli nepesiade Ha POBHOM y4acTKe Aopory. Eciu npH pe3koM HaXaTHH Ha AKCelepaTop
PasroH cONpoBOXKAAETCA HE3HAYHTENPHON H KPaTKOBPEMEHHOMH JieToHanHelH, TO 3aKHIaHHE CIHTAeTCA
ycTaHOBNIEHHHKM npaswibHO. Hanpumep (i “XKurynefi”) ckopocts nospkna 6errs 50 + 60 kM/qac, B
MalllHHe - TONBbKO BOJHTENb, a JIerkas AETOHAUHMS JO/DKHA NPOAOJDKaThes b 2 + 3 cek. Ecnu nero-
HallHH HET COBCEM WIIH JHHAMHKa (Pa3roH, MaKCHMalbHas CKOPOCTh) aBTOMOGHIIS HEYHOBRIETBOPH-
TeNbHa, CNEAYET YBENHYHTD YTOJ ONEPeXEeHHs 3aKHraHuA. Eciu feTOHauHs CHiIbHAas, TO Yrosl ome-
PEXEHHS 3aKHIaHMA, KaK NPaBHIO, HEOGXOMUMO YMEHBUINTh. 3aMETHM, YTO Ha MepBBIX max”
creneHp Cxarua Guna 8,8, nocne yero 6biia cHIKeHa 10 8,5. A Bor Ha asromobune AJIK - 21412
(nBurarens Y3AM 331.10 - creneHs cxarus 9,5) IETOHAaUMOHHBIE CTYKH NIPH HaXATHH Ha aKcelepa-
TOp MOARJAIOTCS M Ha HH3MIMX nepefadax. OZHAKO HX yCTpaHEHHe anBOMI’ K YBEJIHUCHHIO Pacxoja
TOILIHBA M CHIDKEHHIO MAKCHMAJTHOH CKO|

Bcerpevatorcs cinydan (BA3- 2108,-2109), KOTZA3 YCTaHOBKa MOMEHTA 3a)KHIaHMsA O HOpMe He
JIA€T XKeNaeMOro pe3ynbsTaTa, @ y aBTOMOOHIIA MOABIAETCS ABHO HEYXOBIETBOPHTENbHAS NHHAMHKA.
3nech yron onepexeHus JoJokeH ObITh 6onbiie, 4eM pekoMeHaAyeMbiii. Ha peakcropTHEIX aBTOMOGHIAX
€ TakuM AedeKTOM, C BHyTpEHHEH CTOPOHBI KaroTa, 4acTo NPHKIEEHO COOTBETCTRYIONICE YBeIOMIle-
HHEC.

HopmanbHas 4acToTa BpameHHs KOJEHYAaTONO Bajia Ha XOJOCTHIX 00oporax (MHEMMaLHOE
YHCI0) 00BIUHO cocTarmseT 650+850 06/MuH. JIBHrareny ¢ BIPHICKOM TOIBIHBA MOTYT HMETh
XOJIOCTOrO XOfla NPH YCKOpeHHOM nporpese 10 1800 o6/mun  Llentpobexsbie perynsTopsl y 6onb-
HIMHCTBA aBTOMOOMNEH Ha XONOCTOM X0Ay He paGortaior. ORRaKO JMana3oH 0GOPOTOB, MPH KOTOPHIX
BCTynaeT B pabory ueHTpoGexHslit aBromar, MOXeT GbITh B penenax 250 + 1250 o6/mu.

BaxyyMHbIH PerynsTop Ha XOJOCTOM XOAy MOYTH Bceraa paboTaer, MOITOMY NMPH YCTAHOBKE
HaYaJIbHOTO YTJIa WIH NPOBEPKE LEHTPOOEKHOr0 PETyIATOpa, €ro OTKIIOYAIOT.

OT NpaBWIbHO YCTaHOBIEHHOTO 32XHIAHHA M HOPManbHOH PaboThl aBTOMATOB 3aBHCHT MHOTOE,
B TOM 4HCIIE PacXOfi TOIUTHBA K conepxalue CO B OTpabOTaHHEIX rasax.

Onnaxo, ecnu i Bac miaBHOe - pacXol TOIUIMBA, HEOGXOQMMO HMETh BBHAY, UTO 3A€Ch
HanGonee cepbe3HBle DPE3EPBbI CKDHLITHI HE B CHCTEME 3AKWTaHHE, a B MaHepe (CTHie) e3mu Ha
asroMoGmite. Kak nokasanu MccrieloBaHMs, NIPH IUIABHOM e3ne (63 pe3KUX PA3roHOB ¥ TOPMOXEHHI),
OTCYTCTBHHM baraxcHuka Ha Kphllle M JIMIUHMX Bemei#l B OarakHuke aBTOMOOMNSA, MONAREPKHBAsK
ONTHMAJbHOE JaRIeHHE B IIMHAX H BRIKIIONAK JBHIaTe b NDH OXHIAHMH 3€]€HOTO CHIHANA
ceerodopa, HHOIZIA yAAeTCs CHU3HTH SKCILTYaTalHOHHBIH pacXox TormBsa 10 40% !
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2.5. 3JIEKTPOHHBIE OKTAH-KOPPEKTOPBI

IlpakTiKa MOKA3BLIBALT, YTO COXPAHWTH ONTHMAJBLHYIO YCTAaHOBKY HauanbHoro yrma O3 B Teue-
HHE JUTHTENBHOTO BPCMCHH HEBO3MOXKHO MGrionb30BaHUE PAsIIHYHBIX MAPOK FOPOYEro, a TeM Gonee
MX CMeCH, Bbi3HBaET HeoOX0AMMOCTh KOPPEKTHPOBKH Ha%aNbHOH ycTaHOBKH yrna 03, Iocae xaxnoit
3aTpaBKH ABTOMOGHIA TOILTHBOM, a TaKke NPH H3MEHEHHH JOPOKHOH Harpy3kd Ha aBroMoGHIb, pa-
Gota ABHraTeNs 3aMETHO MEHAETCH.

Jiis Toro 4To6s! YacTo He MPOBOJMTH XOTA H HETPYAOEMKYIO ONEPAllHIO N0 YCTaHOBKE Hadamb-
Horo yrma O3, GonbIMHCTBO aBTOMIOOHTENEH H aBTOXO3SHCTB IKCITyaTHPYIOT aBTOMOOHIM C Heon-
THMANbHBIM Ha4abHEIM yriioM O3, MHPACH C CONYTCTBYIOIUMH ITOMY NOTEPAMH.

HenocrarkoM npHMeHseMpIX Ha aBTOMOOHIAX UEHTPOOESKHBIX H BAKyYMHBIX PEryIATOpOB
ABJISETCH YCPEHEHHOCTH 3a/I0)KEHHBIX B HUX XapaKTEPHCTHK (XOTH H MAKCHMANBHO NPHOIMKEHHBIX K
ONTHMANLHLIM 3HAaYCHHAM YIVIOB ONEPEKEHMA 3aKHraHMsA ana Gonmbmuefi dacTH pexxuMOB paGorb
JIBHTaTeNs) H HEBO3MOXHOCTh PETyTHPOBKH yriia O3 ¢ paGodero MecTa BOJMTENS BO BpEMA ABHKCHHA.
3aBozckan ycraHoBka yria O3 npurojna He [uis Bcex ciiydaeB. Tak, ycTpaHuTh WiH ocnabuTs Aero-
HalHI0O MOKHO CHHXKEHHEM CTENEHH CKaTHA WIH yMmeHblieHHeM YO3 npH NOMOIM MEXaHHYECKOro
okTan-koppexTopa. Ho 310 conpoBoXknaeTcs CHHXEHHEM MOLIHOCTH H 3KOHOMHYHOCTH Ha 8 + 13 % Ha
BCEX pexHMax pabotwl apuraresis. OAHAKO 7ACTOHAIHA BO3HHKACT TONLKO HAa HH3KMX H CPEIHHX
06opoTax H NpH BHICOKHX Harpy3kax, [TosToMy Bo3HHKaeT HeOGXOMMOCTb YCTAHOBKH Ha aBTOMOGHIB
npu6opoB, MO3BOJMIOILIMX €r0 KOPPEKTHPOBATE BO BpeMs ABIKEHHA, HaxoAA Goee TOUHOE 3HaYeHHE B
30HE MEXIy NOABICHHEM AETOHAUMOHHEIX CTYKOB H 3aMETHHIM YMEHbIIIeHHeM MOMHOCTH. OcobesBo
nenecoobpa3sHa ycTaHoBKa NOJOOHBIX MPHGOPOB (31EKTPOHHBIX OKTaH-KOPPEKTOPOB) Ha 3apyOexHbIe
aBTOMOGHIH, €ClIH MM NPHXOIMTCA paboraTe Ha OTEYECTBEHHOM GeHsuHe. BhiBaloT cimyudam, xoraa
YCTaHOB/ICHHBIH SNEKTPOHHEIH OKTaH-KOPPEKTOp HE [IaeT JXKelaeMoro pesynsrara. B 3ToMm ciryvae crie-
ZIYeT NPOBEPHTH XapaKTEPHCTHKH LEHTPOOEKHOro H BaKyyMHOro aBTOMAaToB. B Hueane, ans xaxnok
MoZienH fiBHrarens TpeGoasics Gb cBOH koppekTop, Boree Toro, H3-3a TEXHOMOrHYECKHX Pa3GpocoB
I8 KOKIOro KOHKPETHOro ABHTATENA HYXEH OhiT GBI KOPPEKTOP CO CBOMMH MHIHBHIYaNbHBIMH Xa-
paxrepucTixamu. Ho HH nepBoe, HH BTOPOE B CEpHHHOM NPOU3BOJCTBE HEBO3MOXKHO.

H noatoMy kaxsii THII KOPPEKTOPA BHITYCKAGTCA C KAKHMH-TO CPEIHHMH XapaKTePHCTHKAMH,
3HaTh KOTOphIE BEChMa NMOJE3HO.

VcranamiBatk OK ¢ Henbl0 NOCTOAHHOTO Mepexofa Ha JAelieBbli HH3KOOKTAHOBBIH GEH3HH
Henb3%. Tak Kak OH NPU3BaH JHIIb OONErYHTh PaboTy ABHFaTENA 33NPABJICHHOrO IUIOXHM TOIIHBOM.

2.5.1. HASBHAYEHHRE IEKTPOHHBIX OKTAH-KOPPEKTOPOB i TPEBOBAHUSA K HHM

DNEeKTPOHHEIE OKTaH-KOPPEKTOPH (B JanbHeliieM okTaH-koppekTops! win OK) npeanasHaueHb
IUIA OTIEPATHBHOTO, C paboyero MecTa BOAHTENA, H3MeHeHHA yria O3 aTHOCHTENbHO HadallbHOTO YIUia,
OTPENENIEMOTO MEXAaHHYECKHM, LEHTPOGEKHBIM H BaKyyMHBIM OKTaH-KODPEKTOPaMH, B CTOPOHY
YMeHbILUECHUA ONepeKeHns 3KHraHus (3anaszasiBanun). Onnako 5TH 610kH He HOPMHPYIOT XapakTe-
PHCTHKY OUEPEXCHHS, KOTOPYIO HMEET Pacupele/NTENb 3aKUIraHHs, a JIMIIb KOPPEKTHPYIOT €¢ JUIN
CO3/jaHHA YCNOBHI Ge3 NeTOHAlMOHHOTO CTOpaHHs TOIUIMBOBOXYIUHOK cmecH. OKraH-Koppexrop
JomkeH MeHaTh yron O3 B ToM AHana3oHe 0GOpOTOB ABHTaTeNA, e Nospniercs AetoHauus (1000 +
5000 06/mun.). Mockonsky HauansHbiH yron O3 Ha aBRTOMOGHIAX MTOCTAEAHHX MoJieneli GIH30K K HYMIO,
To NpH BRGOpe KOppekTopa Hafo o6pamiarh BHHMaHHE Ha €ro XapaKTEPHCTHKY: MpHGOp He JOMKeH
9T0-TH60 MEHATD B IMaNa30He 060POTOB HHE MUHMMAJIBHEIX XOJOCTHIX. JHana3oH peryupoBKH yIiia
O3 okTaH-KOPpeKTOpOB OORIMHO He MeHee 15°. 3T0ro, xak mpaBuio, ObIBaeT JOCTATOYHO, YTOOHI
H30ABHTHCA OT NETOHALHMM, eClH CIYYWIOCH 3aJHTh HH3KOOKTaHOBOE TOMHBO. Ecnu aBromMoGuinp
paboraer Ha rase WM TONBKO Ha HH3KOOKFAHOBOM OCH3HHE, Jydmie BhIOpaTh 60K ¢ AMANa3OHOM
perynspoBks B 20 + 25°, [lpu Gonbilelt BenHYHHE perynHpOBaHHS BO3HHKAET YPe3MEPHas JyBCTBH-
TENBHOCTH K NOBOPOTY PYYKH PETYMATOpa, 9TO MOMKET 3aTPYAHHTh TOYHYIO HaCTpO#Ky KOppekropa.
Kpowme Toro, npH o4eHs OONBIINX yTTaX 3ana3fAbIBaHAS MOTYT IIPOTOPETh BHITYCKHBIE KJIaNaHa, ceaia
KIanaHoB M KPHIIIKA PacTipefeuTes.

HeGonbmoili cnax xapakrepucTHky B 30He or 0 1o 1000 + 1200 06/MuH obneryaer myck ABH-
TaTeNsl M YNy4ulaeT YCTOHUMBOCTH H PaBHOMEPHOCTh PabOTH JABHrarens Ha XonocTsX oBoporax. '

Jns nposepkx yrma O3 u paGotocnoco6HocTn OK Ha pOBHOM y4acTKe pa3sroHsIOT aBTOMOGHIIb.
Ha npAMoii nepeaaye 10 ckopocTH 50 + 60 kM/4 ¥ pe3Ko HAKHMAIOT Ha nejans rasa. [Ipu 1om AomKes s
OBITH CITBIIIEH XapaKTepHbIH 3B0H MOPIIHEBHIX NajpleB. JTHTENBHOCTL 3BOHA Gonee 3 ceKyHn ToBO-
PHT O HeJOCTaTo4HOM 3anepxke, TpeGyomel yMEHBIINT ONepexeHHe 3axcHraHuA pyukoH Koppex-'
Topa. ITpH oTcyTCTBHH 3B0Ha yBenHumBaloT yron O3. §
OnTuManbHON CUKTAIOT AHTENLHOCTS 380Ha 0,5 + 1 cexyHza.
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2.5.2. JIEKTPOHHBIE OKTAH-KOPPEKTOPBI
IJIS1 KOHTAKTHO-THPHCTOPHBIX (M TPAH3UCTOPHBIX) CUCTEM 3AXKHTAHHUS

1. Jnexrpounntii oxran-koppexrop IK-1 (Opmwxonukuase (Bnamuxaskas)).
Beenenne

Jins Hadama BCIIOMHHMM CHTYallHIO, XODOHIO 3HAaKOMYI) ONBITHHIM aBToMOOHmHMcTaM. Tlpamas
niepenada, ckopocTh 50 KM/Jac (IpH 3TOM Yy pasHLIX aBTOMOGHIeH 4acToTa BPAameHHA KOIEHYaToro
Basa IexHT B npeaenax 1800 - 2000 06/mun). Pesxo HaxkuMaeM akcenepatop, MallliHa HAYMHAET Pasro-
mAThCA. Ec GeH3HH HH3KOKa4ECTBEHHBIH HIIM 3aXMraHHe CIHILKOM PaHHee, CILIHBI 3BOHKHE Je-
TOHALHOHHbIE CTYKH. OIHAKO [0 Mepe HapacTaHHA CKOPOCTH OHH CTAHOBATCA PeXe, a 3aTeM H BOBCE
NpOrnanaloT. BEIXOXHT, C yBeHYeHHEM 060POTOB ONACHOCTh JAETOHALMH YMEHBIIAETCS, JBATATE b Kak
611 cTanoBHTCR MeHee npuBepennuBbiM? [a, 310 Tak. H neno He B TOM, 4TO yXO BOIHMTENS nepecTaér
CIIBIIIATE 3BOH 3a OOIMM IIyMOM MOTOpa. DTOT BHIBOX MONTBEPKAAETCA H HCCICAOBAHHAMH, H TEO-
pHeit. Heckonbko ynpomas BOOpOC, CKaKEM, YTO NpH GOMbIIMX 0GOpOTaX LHIMHADH HE YCNEeBaloT
nofTy4ars pabo4uy1o tMeCh ¢ NpexHel MONHOTOM; B TOIUIMBHOM 3apsfie BO3PAcTaeT AONA HEYNANEHHBIX
orpaboraBmmx ra3oB. Taxo# 3apan Menee 2¢deKkTHBEH, HO B TO XXe BpeMs MEHbIIIe NIPEAPaCIONOXKer K
BO3HHKHOBEHHIO JeTOHauMH. HanpammpaeTcs BBIBOL: €CNH, KOPPEKTHPYH ONEPEKEHHE 3aXMIaHMs
NPUMEHHTENbHO K HHU3KOOKTaHOBOMY OCH3HHY, A€HCTBOBAaTH BHLIOOPOYHO, TO €CTh H3MEHATH YTOI
TONBKO B OMacHO# 30He HEBRICOKHX 000pOTOB, a mpn Gonpmmx oboporax ochmnm, €10 NPeXHHM,
ONTHMANBHLIM I JAHHOTO JBHIaTeT.

JUns HarnAgHOCTH Ha rpaduK LEHTPOOEKHOTO PEryisTopa onepexxeHns (M3MEHEHHd yIvia B 3a-
BHCHMOCTH OT 000pPOTOB) HYXXHO HaJIOKHTb KPHBHIE, OTAE/LIIONYE 30HY JETOHALMH NMpH GEH3HHaX C
Ppa3HbIM OXTaHOBEIM 4HCIOM. TI0 1BYM XapakTepHCcTHKaM, OTpaXalomuM pabory nsurarens BA3-2103
Ha GensuHe A-76, MOCTPOHIH CPEAHION, KOTOpas H NMOKa3aHa Ha rpaduke (puc. 2.27). Hyxno mums
HMETh B BHJY, YTO YC/IOBHA HPH CHATHH MOJOGHBIX XapaKTEPHCTHK XKECTYE, YeM peanbHas e3na, rae
MIPHKPLITHE KPOCCENA CHHMAET KO3(h(MHUMEHT HANONHEHHS LMWIHHIPOB H BhI3bIBaeT TOT 3¢dekT, 0
KOTOPOM GBUIO YTIOMAHYTO.

30 9,° i
25

Puc. 2.27. Xapaxrepuctuku O3 y neurareneii 20 /// <

c pacnpeneaurenem 30.3706 L, -——3—"
npH Henons3oBanuy IK-1 / /
(YCTaHOBOYHRIH yron 3aXuranns 6°): 15 /4 4.
1 - cpenHee 3HauYeHHE WITATHOH XapaKTePHCTHKH;
2, 3, 4 - c 3apepxxoit 0,25; 0,5 1 0,75 mc; /

5 - OpHEHTHPOBOYHAA rPAHHLA IETOHALMOHHO 10
30HH NpH pabore Ha GeH3une A-76.

R

-5 1750 1000 1 2000 00

M3 paccmoTpeHHoro rpadmka CliexyeT, ¥To npH paGore ):mura/renx BA3 Ha Gensune A-76 ne-
TOHAMA BO3HHKaET B 30He 10 300006/MuH. 310 6bINO yuTeHO NpH paspaborke IK-1. TToBopotom pe-
FYJIATOpa B CHCTEMY 3aKHIaHHS BBOJUTCS 337€PKKa HC Pa30BaHHs, KOTOpas MPH KaskAOM HONO0NeE-
HHH Py4KH HMEET ONPEREIICHHOE 3HAUYCHHE H MOXKHO O0OHTHCS, 9T0-Ob1 €10 XapaKTepHCTHKa ITPOTEKATa
HIKE JETOHALMOHHOH 30mbL. TTpn 3000 06/MHH 3a1epXKKa ABTOMATHYECKH OTKTIONAETCS H Ha Gonee
BBICOKHX 060pOTaX 32KHIraHHE MPOHCXOAMT B OOLIYHOM, “mrrarroM” pexume. Takum oGpa3om, HToro-
Bas XapAKTEPHCTHKA Kak 051 0OXOANT 30Hy JETOHALMH, B TO e BpeM NpH paboTe JBHraTeNs Ha BHICO-
KO CKOPOCTH COXPaHACTCE HOPMANbHEIH TeMIepaTypHbIH PeXUM ero feranei.

.
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O6mme cBeneHua:

DneKTpoHHbIA okTaH-KoppexTop JK-1 (TY48-19050200-1-86), npenna3HadeH A HCONL30BA-
HHA C THPHCTOPHBIMH GloKaMH 3axuralus THna “Hckpa”, “Qnexrpornkab5-31"ur. .

TIpubop obecneunBaeT pyuHyIO KOPPEKTHPOBKY YITIa ONEPEKEHHsA 3a)KHraHHs B 3aBHCHMOCTH OT
pa3bpocoB OKTaHOBOTO YHCJa TOIIHBA, PEKOMEHAYEMOro NI AAHHOrO JBHrarels, C NOMOIBIO
HOTEHIIHOMETPA, YCTAHABIHBAEMOTO B CANIOHE aBTOMOGHIIA H HMEIOMIETO WIKATY, OTPEryaHPOBaHHYIO B
YCTOBHBIX SAMHHALAX.

B cBa3H ¢ TeM, YTO JETOHAUMA ABHIaTeNs BO3HHKAET JIHIIL NPH MAaNbIX H CPEIHHX YacToTax
BpAICHHA KOJAEH4YaToro Baga ApHrarens, npubop OK-1 cHaGkeH ycTpolcTBOM, aBTOMAaTHYECKH
BIJIOYAIOHIMM BBEAEHHOE BPYYHYIO 3amna3[biBAHHE 30KHFaHHs NPH JOCTHXEHHH 4actoThl 30001150
00/MHEH BpaIUECHMs KOJAEHYSTOrO BaJa JABMratesid. OT0 0OECHedYHBaeT XOPOIIYI0 INPHEMHCTOCTH
JBHTATENS IPH NPHMEHEHHH HH3KOOKTaHOBOTO TOMIHBA,

)
OCHOBHBIE TEXHHYECKHE XapakTepucTuka OK-1:

Hanpsxenne nuTaHus, B -or 12 no 15;
ToTrpeGnsieMsiit TOK, MA - He 6onee 100;
BpeMeHnnas 3anepiia HCKkpoo6pasoBaHu, MC

- MHHHMAJIbHas - ge Gonee 0,1;
- MakCHManbHas - He MeHee 1,6;

YacToTa BHKIIOYEHHS BpeMEHHOH 3afepkkr, 06/mMuH (I'x) - 3000 £ 150 (100 £ 5);

YcnoBHA 3KCIUTYaTalHH:
Temnepartypa, ° - or =40 no +70;
OTHOCHTE/IHAS BIIAXHOCTS, % -98 npu t=40+2°C.

NPUHLUMI ZEACTBHS U YCTPOHCTBQ

TMpu6op JK-1 co3maér NOCTOAHHYIO BPEMEHHYKO 3afIePXKKY MEXAY MOMEHTOM DPa3MBIKaHHA
KOHTaKTOB NpEPHIBATE]I H MOMEHTOM HCKpooOpa3oBanms. BenHuHHa 3ajiepXKH DPeryaHpyercs ¢
TIOMOMIBIO NOTEHIIHOMETPA, YCTAHABITHBAEMOTO B CAlIOHE aBTOMOGHA.

IpH BBEAEHHH NOCTOSHHOM BpEMEHHOH 3aRePKKH YITIOBAs 3aJEPXKKa IHHEHHO yBeTHYHBACTCH
T10 Mepe YBeIIMIEHHA JaCTOTH BpallleHHs KOJIEHYaToro Bana ABUIaTens

Ha puc. 2.27 nokasaHa THnoBast xapakrepucTuka 1 paGoTsl ueHTpoOGEKHOro aBToMara ofnepe-
JKEHHs 3RKHraHuA CTaHZapTHoro pacnpenennrens tHna 30.3706. Ha ToM e pHCyHKe MoKasaHa Xa-
pmepo u MCTHK2 4 NpH noxkModeHHH npubopa IK-1, co3nalomero NOCTOSHHYIO BPEMEHHYIO 3aePKKY

,75 Mc.

Kax Buano xapakrepucTuka 4 B 06mact 10 3000 06/MHH HAET HHKe THIIOBOH, 4TO COOTBETCTBY-
eT GoJiee MO3AHAM yIyIaM onepexenus 3axuranns. [Ipu 3000 06/MHH 3TH XapaKTEPHCTHKH CIIHBAIOTCH,
T.€. BPpeMEHHasd 3afiepKka BHIKNIO4aeTcs. H3MEHAR BEIHYHHY NMOCTOAHHOH BPEMEHHOH 3alepiKKH,
MOXHO H3MEHATH YTOJI OTIEPEKEHNSA 3KHTAHNA B NIpe/ieNiaxX 3alTPHXOBAHHOMN 30HBL.

BHMMAHUE !

1. TIpH HenpaBHIILHOM B3aHMHOM NOAKITIOYEHHH BBIBOOB “TIP” 1 “K” npu6op BEIXOAHT U3 CTPOS.
2. TIpu o6priBe NPOBOJOB OT NOTEHIIHOMETPA PYYHOH YCTAHOBKH YI7Ia ONEPEKEHHS 3RKHIaHHA
HJIH MX TUIOXOM KOHTAKT€ JBUTaTelNb 3aITyCKaThCs He OyeT.

CrietyeT HMeTh BBHAY, 9T0 KOPPEKTHPOBKA YITIa ONIEPEKEHHsA 3KHTaHHs MOXKET NOTpeboBaThes
HE TONBKO NPH pa3bpoce OKTAaHOBOrO 4YHMCIAa TOIUTHBA, HO TAKKE M INPH HM3MEHCHHH YCIIOBHI
SKCIUTyaranud asromoGuis. Hampumep, npu Gosee kapkoH moroje HJM NeperpeBe ABHraTeNs yroa
OnepexXeHHS 3aXKHT'aHN OJDKEH ObITh 60Nee MO3AHUM.

IMpuHuMIHanEHas cxeMa npH6opa Moka3aHa Ha prc. 2.3 1. OHa COCTOMT H3 TPEX OCHOBHBIX Y3JIOB:
pelie BpeMeHH Ha TpaH3ucTopax VT3 + VT6, TaxomeTpHieckoro ycrpoiicrsa Ha TpaHsucropax VT7,
VT8 u Mukpocxemsi DA 1, a Takke TPaH3HCTOPHOIO KiTi04a HaTpansucTopax VT, VT2.

JlonycTiM, YTO KOHTaKTH mpephiBarens “TIp” samkmyTh. Torma nocie BTIOYEHMs NMUTaHHA
Tpansucrop VT3 ocTanercs 3aneprhiM, a TPaH3HCTOp VT4 0TKPOETCA TOKOM B €10 6a3y uepes pe3HcTop
R4. Tlepexon KOJUIEKTOP - IMHTTEP OTKPHITOro Tpan3uctopa VT4 myHTHpyeT Lens 3apsia KOHACHca-
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+B (BK) K pacnpenemremo

Pac. 2.28. Cxema nogxmodenus DK-1 k Onoky 3axuranus.
M \
Topa C2 u uens 6a3wl TpaHsucTopa VTS, BeneacTBHe dero KonaeHcarop C2 ocraercs paspseH, a
Tpan3ucropsl VTS, VT6, VT2 - 3akperre. Ilepexon 6a3a - smutTep Tpansucropa VT1 cMemieH B nps-
MOM HalpaB/ieHHH TOKOM 4epe3 pe3ncTop R2, ofiHako HanpskeHHE HA KOJUIEKTOPE 3TOT0 TPAH3HCTOPa,
TPH 3aMKHYTHIX KOHTAKTaX MpEphIBATeisA, OTCYTCTBYET.

Tpansucrop VT7 OTKPHIT TOKOM B €ro 6asy, NOCTYNAIOMMM OT TAXOMETPHYECKOTO YCTpolicTBa
gepes pesncTops! R23, R24. Jinox VD2 3anept, H TAXOMETPHYECKOE YCTPOHCTBO HE BIHAET Ha paboty
npubopa.

Bcenencreue Toro, 9ro nepexon 6asa - sMutTep TpaH3ucTtopa VT1 cMeieH B npiMOM Hampas-
nenun, TpansHcTop VT1 OTKphIBaeTCs cpasy XKe NOCle pasMbIKaHHA KOHTAKTOB NpephiBatet. Ero kor-
JIEKTOPHBIH TOK npoTekaer 4yepes pesuctopsl R4, R5 u munox VDI anexrponsoro 6noka “Vickpa-3”
(puc. 2.28 - 3Ta Mozenb B34Ta Ui npuMepa) H auon VD1 npu6opa JK-1. Hanpskenne Ha KOHTaKTax
[pepLIBATE/IA OTPaHUIMBAETCA CyMMOI! IPAMOTO NajCHHA HaNpsKCHUR Ha muozte VD1 u Hanpskenus
Ha OTKPHITOM IIepexo/ie KOIIEKTOP - IMUTTEp TpaH3ucTopa VT1 pa yposre 0,8 + 0,9 B, uro menocra-
TOYHO A4 paGoTH GNOKa 3NEKTPOHHOIO 3&KHMrauda (MMemero Ha Bxofie AuoA). CliefoBaTeNbHO,
HCKpooOpa3oBaHHs B CHCTEME B MOMEHT Pa3MbIKaHHA KOHTAKTOB NpephiBatens (pHC. 2.29-MOMEHT A)
He NPOHCXOMHT.

OxHako BeIHYHHA 3TOTO HaNPSXXCHHA AOCTATOYHA JUIS OTIIHPaHUs Tpansuctopa VT3, mpouseo-
JMMOTO TOKOM B €10 0azy Jepe3 pe3uctop R3, cpasy xe Nocye pambikaHus KOHTAKTOB NPEpHBaTEls.
Hepexon komrexTop - YIMHTTEP OTKPHITOro Tpansucropa VT3 myHTHpyeT Tok 6a3bl TpaH3icTopa VT4,
;cneﬁlcnl;{lg 9ero nocnenHHMA 3anupaercs H koHAeHcaTop C2 HaYMHAET 3apsKAThCA Yepe3 PE3HCTOPBI

1, R5, R6.

Korna Hanpspxkenue Ha xoHgeficarope C2 HOCTHraeT HanpsKeHHs, HMEIOIIErocs Ha SMHUTTEpe
Tpansucropa VTS U onpeaenseMoro COOTHOMIEHHEM MeXTY CONPOTHRIEHHAMH pe3ncTopoB R8 u R10,
TpansucTop VTS5 orkphriBaerca. Ilepexos KOUIEKTOp - SMHTTEp OTKPHITOro TpaH3ucropa VT2 myHTH-
pyer Tok 6a3sl TpansucTopa VT1; nocnenuuii 3akpsiBaerca. HanpsokeHHe Ha KOHTAKTax IpephiBaTens
CTAaHOBMTCS PaBHBIM HaNpsHKEHHIO MUTaHHA. B cHCTeMe NpoHCcXOnMT HekpoobpasoBaune (puc. 2.29-
MoMmeHT B). Takum 06pa3oM, MOMEHT HCKpOOOpPa30OBaHHA 3aNa3/bIBaeT OTHOCHUTENLHO MOMEHTA pas-
MBIKaHHA KOHTAaKTOB NPEPhIBATENs Ha BETHIMHY BPEMEHHOH 3a/IepKKH t, KOTOpas onpeAcaseTcs nog-
TosHHOI BpemeHH R1 - C2 u perynnpyercs nocpeacTBOM nepeMeHHOro pesucropa R1.

B MOMEHT 3aMBIKaHHA KOHTAKTOB NpephbiBaTels TpaH3ucTop VI3 3anupaercs, a TpaHIUCTOP
VT4 orxpsiBaerca. Kongencarop C2 6GnicTpo paspsxaercs uepe3 HU3KOOMHBIH pesuctop R6, Tpah-

51



CocTosHe KOHTAaKTOB NPEpHIBaTeNs

3aMKHYTHI Pa3OMKHYTHI 3aMKHYTHI

A —
V1% HanpsxeHHe Ha KOHTAKTaX NpepLBATEN
15

10 t
5

1 2°3 4% 6 7 8 9 10twMmc

Puc. 2.29. Huxiorpamma pa6ors! npuGopa IK-1:
A- MOMEHT pa3MbIKaHHA KOHTAaKTOB, b- MOMEHT HCKpOOOpa3oBaHu, t- BpEMS 3aICPXKKH.

suctopsl VT2, VTS5, VT6 3akpsIBaloTcs M CXeMa BO3BPALIAETCA B HCXOZHOE COCTOAHHE, TO €CTh IOTOBA
K CIeAYIomeMy WHKITy paGoTsl.

TaxoMeTpHuecKkoe YCTpOHCTBO paboTaer cienyioumm obpasom. IIpH BHIKIIIOYEHHOM ABHrarese
Ha Gasy Tpansucropa VT8 cHrHan He MOCTynaeT M TpaHSHCTOp 3akphiT. [Tostomy cpasy xe nocie
BKJIIOYEHHA NHTaHHA KoHaencarop C3 crpemurcs 3apaauThCs depes pesuctopsl R18, R19, R20 no
YPOBHs HanpskeHus muraHud. IonoxurenbHoe HanpskeHHe ¢ koHaeHcaropa C3 yepes muox VD4
MOCTynaeT Ha HEHHBeHTHDYIOIMH Bxox 10 onepauuoHHOro ycuiaute:si DA, Ha HHBEHTHpYIOMHH
BX0Jl 9 noaeTcs ONOPHOE HaNpsh KEHHE C JIeNHTeNd Ha pesucTopax R21, R22. inonst VD6, VD7 npu
3TOM OrpaHMYHMBAIOT HANPSDKEHHE MEXKIY BXOAaMH ONEpalHOHHOTO ycwmuTend. OnHaxo Gnarozaps
auoxy VD7 xonpencarop C3 3apskaercs JHIIb 10 BETHIHHBI ONIOPHOTO HAPSXKCHHA TUNOC NPAMOE
NaieHue HanpskeHU B [ozie VD7,

Tak xak OHOpHOE HanpsKeHUe MeHbIlle, YeM HalpskeHHe 3apsfa koHaeHcaropa C3, Ha BbIxoze
5 onepauyoHHOrO YCHJIMTE/Is MOABIAETCSA NONOXKHTENLHOE HanpshkeHHe, GMU3Koe K HANPAXKEHHIO ITH-
TanuA. 310 HanpsbkenHe depes muoR VD8, crabGumurpon VD9 u pesucropst R23, R24 nocrynaer k
6a3e Tpansucropa VT7 u orkpuBaer ero. [lnox VD2 3anupaercs H OTKIIIOYAaET TaXOMETPHIECKOE
YCTPOHCTBO OT OCTANILHOH CXEMHI.

IMocne nycka ABHraTens NONOXHTENBHEIE HMIYIILChI 320KHIAHHA JUIMTENLHOCTBIO OKOTIO 8() MKC,
NOCTYNAOmHe OT KaTymky 3axuranud K3 Ha saxumbr K npuGopa, npoxomar gepes auon VD3, oc-
naGnsrorcs AenureneM Ha pesuctopax R16, R17 ¥ Ha kopoTkoe BpeMs OTKpBIBAIOT TpaH3HcTOp VT8,
IMpu aToM KOHAEHCaTop C3 GBICTPO pa3psAxkaerca Yepes HU3KOOMHBIH pesucrop R20.

B npoMexyTkax Mexxy HMNyIbCaMH 3&KHraHus Tpausuctop VT8 3akpeT H kxoHAeHcarop C3
3apskaeTcs yepes pesucTopsl R18 +R20.

Ipu mu3kux vacrorax (no 3000 06/MHH) BpaiueHHA KONEHYATOro Baja NBHTATe/i KOHACHCA-
Top C3 3a Bpems MEXAY ABYMA HMINYNbCaMH 3QKHIAHMA YCHEBACT 3apANHTECA NO HaNpXCHHS,
HpeBHIMIAIONIEE ONMOPHOE, B PE3YILTaTe Yero Ha BhIXofle 5 onepaunoHHoro ycunurens DA umeercs
NOC/EOBATENBHOCT IONOKHUTEALHBIX HMITYTBCOB. OTH HMNYIBCHL NPOXOZAT depes mxox VDS,
crabunurpoH VD9, pesucrop R23. IMocTosHHas cocTaBisfiomias 3THX MMITYIbLCOB BhIAENAETCA Ha
xoHznencarope C7 u depes pesuctop R24 mocrynaer Ha Gasy Tpawsuctopa VT7, ynepxusas ero B
OTKphITOM cocTogHHH. [{on VD2 mpu 3TOM OCTaETCH B 3aKPHITOM COCTOAHHH, TAXOMETPHYECKOE
YCTPOHCTBO OTKITIOYCHO OT OCTANBHOM CXeMBI H Ha paBoTy ee He RIHSCT.

ITo Mepe yBenmHueHHA dacToThl HCKpoo©pasoBanHs koHAeHcarop C3 3a BpeMs MOXEY ABYMA
MMITYNBCAMH 33XKHTAHHA/yCNIEBAET 3aPAAMTECA O MEHBILIET0 HANpsKeHHA, ATMTENLHOCTh TIONOMH-
TeBHBIX HMITYIIbCOB Ha BHIXO/E ONCPALHOHHOTO YCHIIMTENA YMEHDIIAETCA H, CIIENOBATENLHO, YMEHb-
H1aeTcs NOCTOAHHOE HANpKeHHe Ha KoHaeHcaTope C7.

Ilpn npansheiimieM yBENHYCHHM YacTOTHI MCKPOOOPa3OBaHHA HACTYNaeT MOMEHT, Korza
xonziencarop C3 ycneBaer 3apAMTECA TONLKO IO HAlpshkeHHd, PABHOTO OMopHOMy. IIpH aTom mo-
JIOXHTENbHbIE MMITYAbCH Ha BBIXOJEC ONEPALMOHHOIO YCHIHTENA HCYE3al0T H TaM OCTAeTCA JIMIbL
HeGONbIIOE OCTATOYHOE HANpsDKEHHE, KOTOpoe depes crabuwmtpoH VDI k kongencaropam C6, C7 xe
npoxonut. Kongencaropsr C6, C7 paspsxaiorcs, Tpausucrop VT7 3anupaercs, a Tpamsucrop VT2
OTTIMPAETCA TOKOM B €ro 6asy uepe3 pPe3HcTop RI4 u muon VD2, He3aBHCHMO OT COCTOSHHS TpaH-
3ucTopa VT6 pene BpemerH. [Tepexon Ko/LIEKTOp - IMHTTEp OTKPLITOrO TpausucTopa VT2 myHTHpYET
Tok 6a3sl TpaHsucTOopa VT1, KOTOpBIH 3aKphIBA€TCA H MEPECTaeT BIHATL HA pabOTY CHCTEMBI 3aXKH-
ranud. BpeMeHHas 3aficpKKa BBIKITIOHACTCE.
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YacToTa BBIKTIONCHHA BPEMEHHO# 3aIepXKKH PEryTHpYyeTcs epeMeHHbIM pesucTopom R18.
Konaencarop C1 samumaer mpu6op oT HMIyIBCHBIX OMeX GOPTOBO#H EKTPOCETH aBTOMOOHS.

Cra6wmrpon VD9 (KC133A, KC147A) notrycTHMO 3aMEHHTh TPeM# NOCTEAOBATEILHO COe/IH-
HeHHRIMM Mofiamu tuma K521, K522 wnu KJ1209 ¢ mio6uimu unpexcamu, a Takxe KI208A.
BiJiio4aloTCA OHH Takxke, Kak BKuodeH aon VDS, :

Iepemennriit pesucrop R1 - THna CIT5-2 nnn CII5-16BA.

Tpansucrop VT6 moxer OmTh 3aMeHeH Ha KT208 (2T208) ¢ mobpiMu OYKBEHHBIMH HHAEKCA-
MH, a Taoxe KT209 1 KTS01 ¢ uapexcamm or I o M.

Ipu HcnpaBHBIX JNeMeHTaX U NpaBHIbHOH cOopke npuGop paGoTaer cpasy; Hajiafika 3aKnoO-
YaeTcd B YCTaHOBKE MOMEHTa BHIKIIOYEHHS 3agepxku npu 3000 150 o6/mun (100 £ 5 I'u) mepe-
MeHHEIM pesuctopoM R18. Jina TogHOTO BRIMONHEHHA 3To# 3anaun notpefyercs mpHBEACHHAA HHXKE
cxema (puc. 2.30), rae 3T - 3ByKoBoii reHepaTop, obecneunBalonIHil aBHOe H3MEHEHHE JacToTsl 20 +
200 I'u ¢ ammInTynO# BEIXOAHOTO HanpskeHua 10 + 20 B; OCII - anexTponHslii ocunmnorpad THoa
C1-73, C1-69 wm ap.; K3 - xarymka saxuranus; 11 - 31eKTPOHHEIA IMHTATOp NpepHIBATENS.

Texuonorus paGotst Takoea. Bxntouns nutanue, ua 3T ycranamusator Hanpsokerne 10 +20 B¢
qactoToit 40 + 60 I'it. ConpoTupnerne perynupoBoYHoro pesucropa R1 nenaior MakcumanbHbeM. Ha
9KpaHe JIONKHa NOABHTLCSA OCHMILIONPaMMa Co “cTynenbKoii”, 0Go3Havaromel BpEMEHHYIO 3aIepHKKY
1,5 + 2,5 mc. HckpooGpasoBanue B cBede ycroiumusoe. IIpn ymenbmenuu conporusieHns Rl 3a-
Nlep¥Ka JRO/DKHA IodTH HedesaTh (He Gonee 100 Mxc). CHOBA YCTAHOBHB MAaKCHMANIBHYIO 3a1EpXKKy H
Habumonas 32 IKpaHOM, IIABHO YBEIHUHMBAIOT YacToTy. [IpH Kakoii-To yacToTe 3anepikka (“cTyneHpKa”)
JOIDKHA CKaukoM HcuesHyTs. [lepemenHsM pesucropoM R17 nobusarorcs, 9rolsI 3TOT CKAYOK MPOHC-
xonun npyt 100 £ 5 I'u. CHukeHHe 9aCTOTHI BHOBD BHI3BIBAET MOABICHHE 3aCPXKKH, KOTOpas OCTaeTcs
nocrossuo# (1,5 + 2,5 Mc) no 20 I'u. 3arem ananorH4HEIM cnocoGOM NPOBEPSAIOT NpHGOP B AHANA30HE
20 + 200 'y mpy MHHUMANBHOM CONMPOTHRIICHHH pe3uctopa R1 (HanMensinas 3afepxka). “Crynens-
K#” Ha dKpaHe MpakTHYeCKM He A0IkHO ObiTh (X0 100 Iy - He Gomee 100 Mxc), HckpooGpasosanue
nonxHo GuiTs Gecnepeboiinoe.
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Puc. 2.30. Cxema noxximodeHus npuGopoB fns HacTpoiiku mapamerpos JK-1.

Jina paGoTel ¢ GeCKOHTAKTHOM JNIEKTPOHHON CHCTeMOM 3axuranus BIC3-1 okraH-KOppeKTOp
3K-1 cneayer nepenenars COINacHo cxeme, PHBEACHHOM Ha pHC. 2.33-a.

Briok BAC3-1 nano nepezenars COrnacHo cxeMe Ha puc.2.33-6. isMeHeHHe COCTOHT B TOM, 4TO
Mexzay pesucropoM R14 u komexropoM Tpansucropa VTS BkmoueHs aBa guona tHna KJ5265 (wm
JPYTHE C aHAIOrHYHBIMH XapaKTePHCTHKaMH); pesucrop R14 - 9kl 3ameneH Ha 5k6, a BhIBOA moz-
kmouenust OK-1 npunasu K koekTopy TpaHsucropa VI35,
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Puc. 2.31. Ilpusunnuansras cxema JK-1 (FOKIIA 7.102 000),
NeTaJIH NPOHYMEPOBAHbI COTIaCHO 3aBOACKOH cxeme (puc. 2.35).
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Puc. 2.32. MonTaxuas riara koppekropa OK - 1 (FOKIA 7.10.2‘000)
. macira6 1:1.



Tpu6opu IK-1 n BAC3-1 coeannseM COTmacHO cxeMe Ha pHc. 2.34. O6patuTe BHUMAaHHE, IT0
Mexay ssiBofamu “K™ u “2” (mocneaHeMy COOTBETCTBYET BEIBOA Ha KaTYIUKY 3aKHIAHHA) BIITIOYEH
craGunutpor A817T (wm B).

a) 6)
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Pne. 2.33. Cxema nopa6orxu OK-1 u B3C3-1 nng ux copmecTHOMH paboThI:
+ - nopa6otka IK-1, 6 - nopaboria B3C3-1.
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Prc. 2.34. Cxema noaxkmodenus 9K-1 x B3C3-1.

Teneps o coBMecTHOM Hcmonb3oBaHHH JK-1 ¢ GnokamMu 3aXHraHHs CepuUM “OIeKTPOHHKA”.
Ipu nomimodeHuxt X Grnokam 3toro tuna OK-1 He paboTtaer noToMy, 4TO, BO-IIEPBBIX, HANPKEHHE,
[DOABOAMMOE K NEpBHIHOM 0OMOTKe KaTYIIKH 32)KHraHHsA, pH pabore ¢ “Onexrponukoii 3M-K” umeer
Henoxaxoxauxyio ¢opmy. Ilpn pabore ¢ “Hckpoli” - 370 NONGKHTENbHEIH MMIYNLC JUIHTENBHOCTBIO
npumepHo 70 MKc, a npH pabore ¢ “DNEeKTPOHHKOH ™ - CHHycOMZanbHble KoieOaHus, KOTOpble Npo-
JIOIDKAIOTCA HEKOTOpOE BPEMA M NOCIe OKOHYaHHA HCKPOBOTrO pa3psia B cBeve 3axuranus. Mmenno
OHH TIOPTAT HOPMaNbHYI0 paGoTy TaXOMETPHYECKOTO YCTPOHCTBa OKTaH-KOppexTopa. Bo-pTOphIX,
HOpManbHas pabora JK-1 mapymaerca us-3a Hanuuus Ha Beisofe “I™ (“IIp”) Gnoka “DnexTpoHHKa
3M-K” nByxnonspHuix HMITYTECOB SHAUMTEILHOH aMILUTHTYIBL.

Onnaxo npumersts IK-1 ¢ “Onexrponnkoit 3M-K* Bce-raku MOXHO. 19 31010 HEOOXOAHMBI
JiBa IONONHHTERBHBIX 3NeMeHTa: crabunurpon [I8171 (nnm B) n pesucrop MJIT-2-K30+30R.

CrabriMTpoH BKIIIOYAIOT MEXKIy IPoBOxoM BhiBoAa “K” npuGopa K-1 1 npoBoniom peisona “3”
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npubopa “Onexrponuka 3M-K”, anonoM - k OK-1. Crabunurpon BenonsseT QYHKIHIO * OrpaHHYH-
TeAs 0O MHEMMYyMY”, He nporyckas k 9K-1 napasuTHble koneCaHuy, CAEXYIOUMe NOCNE OKOHYAHNHA
HCKPOBOTO pa3pa/a.

Pe3HCTOp BITIOYAIOT MEXAY MPOBOAAMH BHIBOXOB *“4” 1 “2” Gnoka “Onekrponuxa 3M-K” unn
“+* u “TIp” npu6opa IK-1. Pesucrop yMeHbMIaeT yKazaHHEIC BHIIIE HMIYNBbCHI Ha BRIBOAE “2” J0O
npueMieMOoi BETHIHHEI.

Moxro oGoliTHcs H Ge3 pesucTopa, HO JUIA 3TON0 HYXKHa HeCIoXKHad Jopaborka npuGopa IK-1 -
BBEJICHHE B €I0 CXEMY JIOTIONHHTENLHONO KOHACHCATOPa eMKOCTHIO [147. Ero Hallo BIUIIOYHT MEXTY
Gasofi U IMuTTEpOM TpamsucTopa VT4, JTOT KOHJAEHCATOP COBMECTHO ¢ pe3nsTopoM R4 obpasyer
GHALTD, HE MPONYCKAIOMMA Napa3HTHBIE HMIYABCH OT BBIBOAA “2” MEKTPOHHOre OioKa K TpaH-
sucropy VT4.

B saunouenne oTMeTHM, 4TO ORHCAaHHKIA 3dech cnocol nomwnodenns BuiBoga “K” npuGopa
OK-1 K cooTBETCTBYIOMEMY BRIBOIY NEKTPCHHOIO GNI0KA Yepe3 CTACHINTPOH MOXKHO NPHMEHSTH BO
BCEX CAy4asX, Korfa GnoK 37eKTPOHHOIO 3RVKMTAHMA CO3JaeT HAa NepBUIHOH OOMOTKE KaTyuiku
3aKHraHua konebarenbHEIA pa3ps/, WiIH, HHa4Ye FOBOPS, HE HMEET “paspaaHOre AHoza’, BIIIOYEHHOTO
napaUlelbHO KaTyIKe 3aKHMTaHHA, a TaKKe B TeX CIy4adX, KOra IEpBHYHAd OOMOTKAa KaTyIIKy
32KHTaHHA COEMHHEHa C “mmocoM” akkymynsropa. K Takum Gnokam kpome “nexrponuku 3IM-K”
OTHOCATCA, HANPHMED, “DNCKTPOHHKA”, “DnexTponuka-M”, “Inexrponuka-1M”, “Crapr”.
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Puc. 2.35. [Tpuanunnansaas cxema K-1 (TOKIIS 2 088 00).

2. IlpHcTaBKa OKTRH-KOPPEKTOP.

Ipennaraemoe HiKe YCTPOHCTBO aHANIOrHYHO O NPHHLKITY AeHCTBHA OKTaH-KOppexTopy K-
1, HO IPOIIE B H3rOTOBNCHHH H HATKMBAHHH, 2 TAIOKE 00SCIIeYHBACT MHOTOMCKPOBOH PeXHM.

INpunuunuaneHas cxema npubopa npesncraBiesa Ha puc. 2 36, U cocTouT M3 TaliMepa DAL,
BBIKJTIOYATENd 3a7€pXKKH Ha Tpansucropax VT1, VT2, Tpansucropsoro xmova VT3, VT4 u asro-
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Puc. 2.36. CxeMa IPHCTAaBKE OKTaH-KOPPEKTOpPA.

Mocne Brumouenus nuraHusa Tpansucrop VT2 Gyner 3akput. Pexkxum Tpansucropa VT1 BriGpan
TaK, 4TO NPH 3aKpLITOM TpaH3HCTOpe VT2 OH OTKPHIT.

Ecnu koHTaKTH! npepeiBaTeNs 3aMKHYTHI, TO Ha BhiBoAax 2 M 6 Talimepa DAl HanpsxeHne
GIM3KO K HYMIO, a Ha BHIBOAE 3 - CHIHaJI, COOTBETCTBYIORIMI BHICOKOMY YPOBHIO. ITox aeficTBHeM 3TOrO
CHrHaJsa TpaH3uCTOp VT3 OTKPHIT, T. €. COCTOSHHE TPAH3HCTOPHOIO KII04a 3KBHBAJICHTHO I 610Ka
32KMraHHA - 3aMKHYTHIM KOHTAKTaM TpephiBaTe/. B nepBblii MOMEHT, oce pa3MbIKaHHS KOHTAKTOB
Ha BuBoJle 2 Talimepa DA Gyner curnan 1, a Ha BeIBoZic 6 - curHan 0, nOcKonbKy KonaeHcatop C2
paspske. [ToaTomy Ha BeiBozie 3 TaliMepa CHTHANI BHICOKOTO YPOBHS Takke COXPaHMTCA, HO JI0 TeX
op, NOKA YBENHYHBAIONIEECS HaNpsXkeHHE HA BHIBOJE 6 He CPaBHAETCA £ HANPXXEHHEM Ha BhiBozie 5, C
3TOr0 MOMEHTA Ha BhIBOJIe 3 TaliMepa YCTaHOBHTCH CHIHAJI HH3KOTO YPOBHS M TPaH3HCTOPHBIH KIIOY
3aKpoercs. >

Takum o6pasoM, H3MEHAs CONpPOTHRICHHE BpeMalajatomeii menn R2, C2 MoxHO perynnpo-
BaTh 33/EPXKKY MOMEHTA 3AKPHBAHHA TPAHIHCTOPHONO KIIF0Ya OTHOCHUTENBHO MOMEHTA Pa3MBIKAHHS
KOHTAaKTOB npepsiBatens. [Ipy ykasaHHBIX HA cXeMe THIOHOMHHAJIAX 30HAa PETYIMPOBKH 32ACPXKKH
Haxomutca B npesenax 0,03 + 0,8 mc, npu emxoctn C2 pasHoil 68n, u yBenuuuBaercs 10 1,2 Mc,
¢ yBenudeHueM emxocti C2 z0 ul0.

C yBenuueHHeM JacTOThI BPAILEHHs Bana JBHIaTelis YBENHYHBAETCA H 4acTOTa cpaGaThiBaHHA
npepbiBatens. Buixonnol curHan TaliMepa, NMOBTOPSIOMMIA 3Ty 4HacTOTy, NMpOHjs depe3 BHNps-
MmuTensHoe yerpoiictso (VD1, VD2), sapaxaer konaercarop C3. Ipu omnpeneneHHo# gacTote Han-
paxeHue Ha KoHpieHcatope C3 Oyaer AOCTaTOYHBIM IJIf CPaGaTsIBAHHA BBIKIIOYATENS 3aMEPKKH.
Tpausucrop VT2 oTKphIBaETCA M OCTAaeTCA OTKPHITEIM, a VT - 3aKphiBaeTcs H OTKIIIOYAeT KOHJEH-
carop C2 or obmiero npueoza. Bpemasanaromas uems paspeiBaerca. B 3ToM cirydae paGora TpaHsuc-
TOPHOTO KINOYa CHHXPOHHA paboTe KOHTAaKTOB ITPEPHIBATEIA.

Pesucrop R7 nossonser usmenats B npegenax 80 + 160 't vacToTHbIH nopor oTKmoeHHA 33~
nepxku. [Ipu mepexozie Ha GeH3UH C OKTaHOBBIM YHCIIOM, MEHBILIHM PEKOMEHIYEMOT0, BpeMs 3a/IepX-
KH HeoOGXxouMo yBenHuuTh. YacToTa BpaleHHs KOJIEHYATOro Bala ABHraTeld, IPH KoTopol He omury-
INAETC# ACTOHANMA, ONpeieleHa ONBITHBIM MyTeM H paBHa npuMepHO 3000 o6/MuH, 9T0 COOTBETCT-
BYeT 4acToTe cpabGarnisannii npepriBatens 100 I'u.

Asroreneparop DD1.1 + DD1.3 cOBMECTHO ¢ JCKTPOHHOH CUCTEMO 3aXHTaHHA CO3JaeT Ha
CBE4aX MHOTOHCKpOBO#H pexHM, KOTOPHIH obertyaer 3amyck xonoaHoro asurarens. Ilpn naxaruu Ha
xHonKy S1 (Tonbko NpH 3anyCKe) CHCTEMA 3AKHIaHUA (POPMHPYET BMECTO OAMHOIHOH HCKPhI CEPHIO
HCKP, CIEAYIONHX ¢ 9acToToi oxono 50 I'ny (npu Temneparype T =- 10° C).

Cxema coeRHHEHNs NIPHGOPOB A HanaKMBAHUA OKTaH-KOpPeKTopa u3oGpaxeHa Ha pHc. 2.37.
3neck 3I' - reHeparop CHrHajJOB 3BYKOBOH 4acTOTH (ZOCTAaTOMHO MOIIHBIM, YTOOM INpPHBECTH B
neiicreue pene K1), 311 - kommyTarop, MMHTHpYIOWMi paGoTy NpephIBaTens CHCTEMBI 3KMTaHHA
arromo6mwm, OK - oxran-koppekrop, HII - ucrossnk nutanus, OCLI - ocuwmwiorpad, R - marpysod=
HblIil PE3HCTOP B LEMHM KOJIEKTOPOB TpaH3ucTopoB VI3, VT4 npucrasku.
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Pnc. 2.37. Cxema noax/modeHHs NPHGOPOB /1% HACTPOHKY NapaMeTpOB OKTaH-KOPPEKTOpa.

B smuTarope npepeiBarens KEAATENLHO HCIIONB30BaTh FEPKOHOBOE pene (HanpuMep, POCA43,
P3C44 u 1. 11.), cnoco6Hoe koMmyTHpOBath TOK 0,1 A. [{nox VD B nenu ero o6MOTKM HEOOXOAHM It
TOro, 4To6bl pene cpabaThiBaIo OMH pa3 32 EPHOJ YNPABIAIOIIEr0 HANPAKEHUS,

Bxmo4sB nuTaHHe NpHGOPOB, yCTaHABNHBAIOT 1O LIKAJIE reHepaTopa dacrory 50 + 60 I'u, ro-
BBIMAIOT BBIXOAHOE HaNpsAXeHHe N0 3Ha4EHHH, NpH KotopoM pene K1 yerko cpabaThieaet, nepeBossT
ocumtorpad B pexkuM >kaymieil pa3BepTKH X PerysaTopoM YPOBHS 3aiycka AOGHBAIOTCS MOMY4EHHA
Ha 3Kpane H300paXeHHA HMITYNBCOB, IIOKA3aHHOTO Ha pHc. 2.38.

Ussix’

0,3 +0,53

el t

Puc. 2.38. Ocunnnorpamma BeixoaHoro curyasa OK.

3areM NmepeMEHHBIM PE3UCTOPOM R2 OKTaH-KOpPEKTOpa YCTaHABIHBAIOT MAKCHMANLHOE BPEMs
3aepKKH t, yBeNHUHBAIOT JaCTOTY Cle0BaHHA uMnymscos 10 100 Py u, Habmoaas 3a ocuumnorpam-
MOif, HAXOIAT TaKoe MONOKCHHE ABHXKKA pesucTopa R7, npu koTopoM 3anepikka Heuesaer. B zakmoge-
HHUH YO©XZAIOTCA B TOM, YTO KaKIbIH pa3s NpH NMOHHXEHHH 9aCTOTH YINPABIAIOMIET0 HAMpPAKEHHH,
3a/iepKKa HMITYIIbCOB, OTHOCHTEJIBHO MOMEHTA pasMBIKaHMs KOHTAKTOB pejie, BO3HHMKAeT, a NpH ee
TOBBINIEHHH, HA0GOPOT, HCUE3aET.

Pa6oty npucTaBKH OT COGCTBEHHOIO reHeparopa (Ha Mukpocxeme DD 1) npoBepsI0T, OTKITIOUHB
OT Hee KOHTaKTH pene K u nepesens ocumiorpad B peXXHM BHyTpeHHe#H cuaxporusaiky. [Ipu naxa-
THH Ha KHONKY S1 Ha 3KpaHe JAODKHBI HaONIOAATHCA HMITYNIBCHI JVIHTENLHOCTHIO HE MeHee 2 MC C Jac-
ToTto# cnenoranua 30 + 50 I'u. Ecn HeoGxoammo, mapaMeTpst HMITYTbCOB MOXKHO H3MEHHTH ToaGopoM
napameTpoB koHzeHcaropa C6 npesucropaR13.

Ilpu oTCYTCTBUHM reHepaTopa CHIHANIOB HY)XHOH MOIIHOCTH, Pejie MOXHO IMHTATh Y€pe3 HOHHU-
*aomui TpaHc(OpMarop OT CeTH NEPEeMEHHOro Toka dactoroi 50 I'u. [ina ysennvenns (yapoeHus)
9acToTsl cpabaThiBaHuA pelnie, B 3TOM Cliydae, AOCTAT0YHO 3aMKHYTH HaKopoTko amoa VD B nemu ero
0OMOTKH.

Cxema NoAKITIOYEHH OKTaH-KOppeKTopa K GIOKY 3aKHraHHs ITOKa3aHa Ha puc. 2.39.

Ortxniodenne koHaeHcaropa Cnp, IIYHTHPYIOIIETO KOHTAKThi NPEPHIBATENA CHCTEMBI 3aXKHTa-
HHs, He 0643aTeNBHO.
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Puc. 2.39. CxeMa NOAK/TIOUEHHS OKTAH-KOPPEKTOpa K 60Ky 3aKHraHHA.
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3. Jaexrponnbiif OKTAH-KOppEKTOP.

B npepnaraeMoM okTaH - xoppekrope (puc. 2.40) npHHUMI 3a1€PXKKH MOMEHTa 3aKHIaHHA OC-
HOBaH Ha felcTsuH HHTerpHpyromeii RC-uenu. CoOGCTBEHHO 3aJIEpXKKy MOMEHTa 3aXHraHHa obec-
neuusaer peub R6, C2 (rpansuctop VT2 B 310 BPeMs 3aKPHIT i BMECTE C TOKOOIPAHHYHTENBHBIM pe-
sucropom RS He mynTHpyet koHaencarop C2). C yBenuueHHeM compoTHBieHHs pesuctopa R6 sos-
pacTaer 3afiepXKKa NOABICHHS CHrHalla HU3KOTO YPOBHA Ha BHIXOE Jorndeckoro anementa DD1.4, B
Pe3yIIbTaTe 9ero 3aJepikUBaeTca 3aKphiBaHHE COCTaBHOTO TpaHsucropa VT3, VT4, urpasowero pons
KOHTaKTOB NPEPBIBATEI JUIA 2EKTPOHHOTO GJIOKA 3aKHIaHHA.

V3en, obpa3zoBannslii pesncropoM R2, Tpansucropom VT1, xoupercatopom Cl # norugeckum
anemenToM DD1.2, cayxuT 404 OTKIOYEHHA YyCTPOHCTBa 3a7ePKKH MOMEHTAa 3aKHraHHA NpPH yBe-
JIYEHHH YacTOTH BpAllCHHA koNeHyaroro Bana cepx 3000 o6/muH. Korna xoHTakThi NMpephiBaTens
3aMKHYTHI, Tpausucrop VT1 3akpeiT M He myHTHPYST KoHxeHcarop Cl. Ecnu gacTora npepuiBaHus
Toka bonsme 100 I'n, nanpsxenne Ha xorzeHcarope Cl, 3apsxaiommmcs yepes pesucrop R3, we
yCHeB4eT AOCTHYR BHICOKOIO YPOBHA, 4T0GH! nepexmioduts 3meMentsl DD1.2, DD1.3 u paspanurs
Kouzercarop C2 o MOMEHTa Pa3MbIKaHHA KOHTAKTOB NPEPHBATE.

Taxum obpasoM, konaeHcatop C2, He paspsnusiuniics yepes pesucrop R5 u oTxphiTeii Tpan-
3ucrop VT2 K MOMEHTY pa3MBbIKaHHsA KOHTAaKTOB NpEphiBaTENA, HE OYNeT 1aBaTh HHKAKOH 3aXepXKH,
T.¢. YPOBEHDb CHI'HaJIa Ha BhIxoge nemenTa DD1.4 B 3TOM ciyyae Oyner OnpeneaThCa TONBKO YPOBHEM
CHrHaja Ha €ro HIDKHEM, 1o cxeme, Bxoze. [TocKonbKy BpeMs HaxoKICHHS KOHTAaKTOB IIPEpLIBATENA B
3aMKHYTOM H Pa30MKHYTOM COCTOSHHSX HEOJHHAKOBO, 3Ha4€HHE NOCTOSHHOIH BpeMenH t nenu R3, C1
BhIOGpaHO NPHMeEPHO 6,6 Mc.

Korzia xOHTaKThI npepHIBATEN 3aMKHYTH, TPaH3HcTOp VT2 3akphiT. Kak nokasan# HCILITaHHS
ycTpoiicTsa, HeCTaGHIBHOCTL OTIUIOYEHHS 3aICPXKKA MOMEHTA 3aXKHTaHHS, BHIPAXECHHAA B 4acToTe
Hexpoobpasosanus, He npessimtaert 0,5 I'u.

HanpsxeHne NHTaHHS yCTpOHcTBa CTaGHIM3HPOBAHO NAPaMETPHYECKHM CTaCHIH3aTOPOM
VDL, R8.

OcuTorpaMMBel CHIHANOB B XapaKTEPHBIX TOYKAX YCTPOHCTBA NPH Pa3sHbIX pexuMax paboTs
nokasaHsi Hapuc.2.41.

IpaBmisHo coGpaHHOE M3 HCIIPABHBIX MEMCHTOB YCTPOHCTBO TpelyeT MHmBb KOPPEKTHPOBKH
nocTosHHbLIX BpeMerH nenedl R3, C1 u R6, C2. Ee y106HO IPOBOAHTE, HCNIONB3YsS 3BYKOBOH reHeparop,
HMUTHpYIoUif paboTy npepnBaTend, U GOPMHPOBATENb HMITYIBCOB, COGpaHHBIH NO cxeMe, MOKa3aH-
Holi Hapuc. 2.42.

lpu yxasanHsIX Ha cxeme HOMHHamax anemenTos R6, R3, Cl, C2 u crabuwmrpone VDI Ha
Hanpsokerde crabunnsauny 7,5 B MakcHManbHas 3aXepKa MOMCHTA 33)KHIaHHA paBHa 2,2 Mc, a y3el
OTKJIIOYEHHS 3a8NCPKKH MOMCEHTA 3aKHIaHMA cpabaTbiBaeT NpH 3aMBIKAHHH KOHTAKTOB TIpephIBATENS
9epe3 Bpema MeHee 6,6 Mc. Ho, BooOliie roBops, 3Ty perylIHpOBKY MOXHO HeE IIPOBOJMTH, 38 OrpaHH-
9HTHCS NOACOpKOH HEOGXOAMMOro CTaGHIIMTPOHA B LIENH NHTAHUA YCTPOHCTB2 H YCTAHOBKO#H pe3Hc-
TopoB R3, R6 u ronznencaropos Cl1, C2 Tex HOMHHANOB, KOTOphIE YKa3aHbI Ha CX€Me OKTaH-KOPpeK-~
opa. ITorpebaseMbifi TOK 3aBHCHT OT CONPOTHB/IEHHA pe3HcTopa R6 1 He mpeBbImaeT 6 MA.

Cxema NOAKTIOUEHAA OKTaH-KOPPeKTOpa K GIOKY 3/ICKTPOHHOTO 3aKHIaHHs H300paXkeHa Ha PHC.
2.53“9. OrrnoueHHe koHAcHCaTOpa Cnp, LYHTHPYIOIETO KOHTAKTH! OPEPHIBATENA CHCTEMBI 32)KHIaHHA,
ofs3aTeNnsHO.

4. Koppexrop yriaa O3.
PaccMoTpeHHOE Hike yCTPOHCTBO KpoMe KOPPEKIIKH B IIMPOKHX npeaenax yria O3, noseonser

H3MEHATH YaCTOTY BPAUICHHA KOJIEHYATOro BaJla IBHraTens.
OCHOBHBIE TEXHHYECKHE XapaKTePHCTHKH:

HanpsxeHue nuTangs, B.... 6+17.
Horpe6nsembiii TOK IPH BKITIOYEHHOM 32KHTaHHH

4 HepaboTalomeM ABUTaTee, A:

- IIPH 3aMKHYTHIX KOHTAKTaX OPEPBIBATENA ..cvervrrermrnseirsrnranes 0,18;

- [Ip¥ PA3OMKHYTBIX KOHTaKTax NMpephiBaTens

YacToTa 3aIyCKaOMX HMITYIBCOB, T'TX wuvecveecrriaencneanae . 3,3 +200.
YeTaHoBOYHBIH HaYaNbHKIH YOI Ha pacnipeienuTene, © ........ 20.
Ipenens: AMCTaHUMOHHO# KoppekunH yraa O3, % v =13+ 17,
JUIHTENLHOCTh HMITYIIBCA 3aJIEPHKKH, Mc:

- HaHMeHbIIad 0,1;

- Haubonpmias 100.

JInUTENBHOCTD BHXOIHOIO MMHYNIbCA KOMMYTallHH, MC ...... 2,3.



O
DD! K561J1A7 o1 Rg Ume
Bh & x sus. 14 DDI » I814A
Buixox

DDI.2 DDL.3
3 1

K BuiB, IIp
6n0Ka 3RAKHTaHUA

Bxox

7 -l JUnos
i 1
] (]
bt B
), BIX ~ |
4 [y I 5 SRV By S B -U
S P 3r-102
i N

R Pac. 2.41. OcupUIOrpaMMBI CHIHAJIOB B XADAKTEPHBIX TOTKAX. Puc. 2.42. lpunnunndnbyad cxema popmuposarens uMmynbeos 1.



PaBoTa BUraTeNs IpH YCTAHOBOUHEIX YITAX, 33JaHHEIX KOPPEKTOPOM, BO3MOXHA B TOM CIy4ae,
€CIIH HMITYITBC OT NPEpPHIBATENs 3aiepkaH Ha BpeMs ts = Qp - Qx/6 - n=@p - Px/180 - fn,

e Pp, Ok - HaganbAB yron O3, yCTaHOBIEHHBIH PacipeieiHTeNIeM H KOPPEKTOPOM COOTBETCTRCHHO;
1 - 4acToTa BpallleHHs KoleHyaroro sana; fn = n/30 - yacrora uckpooGpasosanus.

Ha puc. 2.44, 8 norapumMudeckoM MaciTale, 1oka3aHb! 3aBHCHMOCTH JUTHTENBHOCTH BpEMEHH
3afePKKH HCKPOOOPa3soBaHHA OT YacTOTH! BPAIICHHA KOJEHYATOrO Bajia, BbIYMCIIEHHbIE NPH PasiHy-
HbIX 3HaYeHHAX HayanbHOro yrna O3, yCTaHOBIEHHONO KOppexTopoM. JTuM rpadHkoM yaoGHO moms-
30BATHCA NPH HANMKHBAHHMH H rPalyHPOBKe yCTPOJCTBA.

Ha puc. 2.45 n3006pakeHB! XapaKTepUCTHKH H IpeeiTbl H3MeHeHHA TeKyilero 3Ha4yeHus yrna O3
B 3aBHCHMOCTH OT YacTOTHI BPAILEHHA KOJIEHYaToro Bana Asurareind. Kpusas | nokasaHa [yis cpaBHe-
HHA M WUTIOCTPHPYET 3Ty 3aBHCHMOCTH}1s IeHTPOGEeKHOTO PEryNIaTOpa NPH YCTAHOBOYHOM HAYANE-
HoM yraie O3, paBHbiM 20°. Kpussle 2, 3, 4 - pesynsThpyionde. OHH II0TydYeHbI IPH COBMECTHO# pabo-
Te HEeHTPOOEKHOFO Pery/IATOPa H 3MeKTPOHHOTO KOPPEKTOpa IPH YCTaHOBOYHBIX yriax 17°, 0° u -]3°.

Koppexrop (puc. 2.43) COCTOMT H3 y3ia 3amycKa Ha TpaHsucrope VT1, IByX IynuX MyIETH-
BHOpaTopoB Ha TpaHsucropax VT2, VT3, VT4, VTS u BeixomHoro wnoua Ha Tpamsuctope VT6.
IepBslii MymsTHBHOpPATOp (POPMHPYET HMITYAbC 3a/IePXKH HCKpooOpasoBaHHs, a BTOPOH ympasider
TPaH3HCTOPHBIM KJII09O0M.

JHomycTHM, YTO B HCXONHOM COCTOSHHH KOHTAKTHI [IPEPHIBATENA 3aMKHYTHI, TOIa TPaH3HCTOP
VT1 yana 3anmycka 3akpeiT. Qopmupylonmii xonnencatop C4 B nepBoM MyABTHBHOpaTOpe 3apskeH
TOKOM 4epe3 3IMHTTEPHEIA nepexon TpansucTopa VT2, pesucropst R11, R12 1 tpansuctop VT3 (Bpems
3apAAKH KoHxeHcaTopa C5 MOXHO perynuposars pe3suctopoM R12). ®opmupyromuii kongencarop C7
BTOpOro MynsTHBHOparTopa Tawoke Oyner 3apskeH. Tak kak TpaH3ucTopsl VT4 H VTS otkpbiThl, TO VT6
Oyner Toxe OTKpLIT H 3aMkHer BbIBoA “IIpephiBaTens” Goka 3akHraHuA depes pesucrop R23 Ha
Kopryc.

Ilpu pasMbIKaHHH KOHTAaKTOB NpepbiBateis TpaHsucTop VT1 orkpbiBaercs, a VT2 u VI3 3ak-
prBatorca. QopMmupylomuii konaencarop C4 HayHHaer niepesapsxarbcs 9epea renb R7, R8, R14, D5,
R13. Iapamerps! J1oit lenu nono6paHs! Tak, YTO Nepe3apafka KOHACHCATOPa MPOHCXOAUT HAMHOTO
GrIcTpee, 4eM ero 3apsazka. CKOPOCTS Nepe3apARKH peryaupyIoT pe3HCTopoM R8.

Korzia Hanpsxxenne Ha KoHzueHcarope C4 nocTuraer ypoBHS, IPH KOTOPOM OTKPBIBAETCH TpaH-
suctop VT2, MynsTHBHGpaTOp BO3BPAIIAETCA B HCXOHOE COCTOSHHE. YeM yaile MPOHCXONUT PasMbl-
KaHHe KOHTaKTOB MPEPLIBATENA, TeM IO MEeHbIIEro HanpskeHHA 3apmkaerca KoHneHncatop C4 u Tem
MeHBllle GyAieT JIMTENBHOCTD HMITYIIbca, CHOPMHPOBAHHOIO NMEPBLHIM MYIFTHBHOPATOPOM. DTHM AOC-
THraeres o0parHO MPONOPUMOHANBHAA 3aBHCHMOCTb MEXKAY BPEMEHEM 3aJiePKKH HCKpooGpasoBaHus
H YacTOTOl BpaIeHHs KOJIEHJaTOro BaJia JIBHIaTel .

Cnax umnynbca, cOPMHPOBAHHOTO IIEPBHIM MyJIBTHBHODAaTOpOM, Yepe3 KoHaeHcatop C8
3amyckaeT BTopol MyasTHBHOparop. OH QOpMHpYeT HMIYNbC AHMTEABHOCTHIO OKOJO 2,3 MC. 3TOT
HMITYNbC 3aKpRIBaET TPAH3HCTOPHBIA Kmod VT6 u orkmodaer 3axuM “TlpepriBatesns” ot Kopmyca H
TeM CcaMbIM HMHMTHDYeT pa3MbIKaHHe KOHTAKTOB IpepeiBaTeiis, HO C 3aJePXKOH Ha Bpems t3,
onpenensemMoe ATHTEIbHOCTBIO HMITYIIbCa, CHOPMHPOBAHHONO NIEPBbIM MYJIBETHBHOPATOPOM.

Caeropnon HL1 uHGOpPMHpYeT O NIPOXOXKIEHHH MMITYJIbCa OT JaTuMKa-NpepHIBaTeNd Yepe3
JIEKTPOHHBIH KOppekTop Ko 6noka 3axuraHus. Pesucrop R23 sanmmaer tpansucrop VT6 npu ciy-
YaliHOM ROAXJHOYEHHH ero KOJUIEKTOpa K ITI0COBOMY IPOBOAY GoproBoit ceTH aBToMOOHIIS.

3amuTy ycrpoiictea oT Apebe3ra KOHTaKTOB IpephiBatena obecnednBaer konaeHcarop Cl, xo-
TOpHIil CO3[aeT BpEMEHHYIO 3a/IepKKy (okoio 1 Mc) 3akpriBaHHA TpaH3ucTopa VT1 nocie 3aMblkaHus
KOHTAaKTOB IIPePhIBATENS.

HAnonst VD1 u VD2 npensrcTByioT paspanke Konaencaropa C1 gepes npepsiBareiib H KOMIICH-
CHPYIOT NaficHHe HaNpAXEHHs, BO3HHKAIONICE HA MPOBOAHHKE, COEMHHAIOLMM JABHIaTel b C Ky30BOM
aBTOMOOWIA MpPH BKJIIOUEHHH CTApTEPa, YTO MOBHIIAET HAJEKHOCTh paboThi HEKTPOHHOTO KOPpeK-
TOpa BO Bpems nycka peurarens. Ot nmoMex, BO3HHKaOWMX B COPTOBOM CeTH, YCTPOHCTBO 3amMimlaeT.
nens VD10, C9, craGunurponsl VD6, VD7, pesucropst R2, R6, R15 n konnencarbps C2, CS, C6.

YactoTy BpalleHUs KOIEHYaToro Basia Hamepser uens VD8, VD9, R25, R26, PA1. Llkana 3roro
TaXOMeTpa JMHeHHasd, Tak KaK HMITYJIbCHl HAaNpsKeHHA Ha KOJUIEKTope TpansHcropa VTS HMmelror
MOCTOAHHYIO JUTHTEIBHOCTD H aMIUIHTYRY, obecneunBaeMsle cTabmwtntponoM VD7, Tnonst VDS, VD9
HCKITIOYAI0T BIIHAHHE OCTaTOYHOIO HAlpsDKeHH Ha TpaH3ucTopax VTS, VT6 Ha nmoka3aHHA TaxoMeTpa.
YacToTy BpamieHHs OTCYHTHIBAIOT IO IuKane MuuiHamriepMerpa PA1 ¢ TOKOM MOJHOMO OTKJIOHEHHS
cTpenkH 1 +3 MA.

Jins Hananaxy ycrpoiictea HeobxoauMo cobpark CXeMy MOKa3aHHYIO Ha pHc. 2.37.

Tocie BIUTIOYEHHA YCTpoiiCTBA MPOBEPAIOT HANpPsDKEHHE Ha CTaOHAMTPOHe VD6 - OHO NO/WKHO
6piTH 6,8 B. Eciti xoppeKTOp co6paH npaBHIbHO, TO NPH paGoTe HMHTATOPa NPePhIBATE s CBETOXHOK
HL1 momxeH CBETHTBCA. ’
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Prc. 2.44. 3aBHCHMOCTS ATHTEABHOCTH t3 OT YacToTh: Bpaiuenus KB.

Puc. 2.45. XapakrepucrHka paGoThl XoppeKTopa



TapamnensHo TpausucTopy VT3 noaiIcualor BOABTMETP MOCTOSHHOIO TOKa CO Iikanoi Ha Ha-~
npsoxeHyre 2 + 5 B H ¢ TOKOM NOJIHOTO OTKJIOHEHHS CTPeNKH He 6onee 100 MxA. J[Buxok pesncropa R8
BBIBOAAT B KpaliHee npasoe nonoxernue. [Ipu paboratoieM MMHTaTOpe NpEPHIBATENs NOACTPOCIHLIM
pe3ncTopoM R12 Ha mixasne BONETMeTpa yCTaHaBINBAIOT Hanpsokenue 1,45 B. Ilpu 3ToM Hanpaxenyu
JUITENbHOCTS MMITYNBCA 3aJiepXKKH HOJDKHA GbiTh paBHa 3,7 Mc, a HavanbHbiA yron O3 pasen -13°. B
CpestHeM MOJIOKEHHH JABHXKA pe3ncTopa R8 BONLTMETp HOJDKEH NoKaskIBaTh HanpsokenHe 1 B, wro co-
OTBETCTBYET Hy/eBoMy HadansHoMy yriry O3, a B kpaitaem nesoM 0,39 B - YO3 pasen 17° (cm. Taba.
2.5).

Tabn. 2.5. Tabnuua COOTBETCTBUA MOKA3aHHH BONBTMETPA - IUIMTENLHOCTH HMITY/bCA 3afiepXkH H YO3,

Ox, =T 17 [ 15 |10 ] 5 JO [ -5 [-10]-13
ts, Mc [ 0331056 | L1 | 1.7 122 | 28133 | 3,7
Uovis, B | 0,39 | 0,46 | 0,64 [ 0,82 | 1 | 1,16 | 1,34 | 1,45

HauGonee npocro (Ho He OYeHb TOYHO) KOPPEKTOpP MOXHO HaNaiuTh CIEXYyIOmEM obpasoM.
Tismxox peancropa R12 ycTaHaRnHBAIOT B CpefHEe MOJIOKEHHE, a JBHXKOK pesuctopa R8 mopopaun-
BAIOT Ha TPETH MOJIHOTO YIJIa OBOPOTA OT MONOKEHHS MHHHMYMa conpoTuaaenua. [loBepHyB xopmyc
pacnpenenuTens 3axuranus Ha 10° B cropoHy Gonee paHHEro 3aKHraHua (IPOTHB ABHXXEHHA Bana),
3AITyCKaloT ABHraTelk H peaucTopoM R12 nobuaiorcs ycToiiunBoii ero paGoTsl Ha X0N0CTOM XOxy. s
TPaIyMpOBKH IIKANBl DPErylaTOpa HAYANBHOIO yIma HeobxoquM asToMOOGMIBHBIE cTpoGockor.

TaxoMerp rpanyupyioT noacrpoiikod pesucropa R26 (npH yacToTe 3aImycKalomux HMITYJIbCOB
50 T'yy cTpenxa MHKpOaMIlepMeTpa NODKHA NOKa3siBaTh 1500 06/MuH.). Ecitn TaxoMeTp He HyXeH, ero
3/1EMEHTH MOXKHO HE MOHTHPOBATb.

KoppexTop MOXHO HCIIONB30BaTh COBMECTHO C THPHCTOPHBIMH CHCTEMaMH 3aKMFaHHA KaK C
HMITYJIbCHBIM, T2K M C HENpEepPHIBHBIM HAKOMJIEHHEM JHEPrHH B eMKocTH. IIpn 3ToM xakmx-nu6o
nopaGoTok B GNOKAX 3aKMraHMsA, CBA3AHHBIX C YCTaHOBKOH KOPPeKTOpa, Kak NMpaBHiIo, He Tpebyerca.

5. 9K-2 (Bunauna)
x, ©
+25
+5 .
\ 1
<+
1200 n, 06/Mun

Pac. 2.46. XapaxrepHcTHXa paGoTEI KOppeKTOopa:

1 - TONCTAA CIUIOIIHAA IMHKSA ~ XaPaKTepHCTHKA NpephiBaTeni-pacnpenemurens 30.3706;
2- ]rx o HoOlt IHHeH moKa3aHa pe3yNLTHPYIONIAA XapaKTEpHCTHKA C IPHCTABKOHA BbimycKaBmedcs
ao )
3 - ToHKas CIUIONIHAA IMANSA - pe3yNTHPYIOIas XapaKTEPHCTHKA ¢ 610KOM nociie 10paboTok.
(B 06OHX CITydasX PEryISTOP KOPPEKTOPa YCTRHOBNEH B MAKCHMAIbHOE TIONIOXEHHE).

Io ceoumM xapaxtepucTnkam IK-2 ABaSeTCA OAHHM M3 MYHINHX NPOMLINUIEHHBIX MPHCTABOX
OK x 6n0KkaM 3aKHraHus.

Tlocne HeKOTOPHIX H3MEHEHHIl B CXeMe OKTaH-KOPPEKTOp MOXeT ObITh Hcronb3oBaH H B BC3 ¢
JarauxoM Xoia, U4 ynpaRieHHs KOMMYTaTopoM (kpome 36.3734 n ero aHanoros).

OCHOBHBIE TEXHHYECKHE XapakTCPHCTUKH:

Jinanason paGouHx TeMIIepaTyp, °C - -40 + +70;
Jinana3zon paGogero HanpsxeHus, B - 7.,5+15;
Cpenunit norpeGnsembiit ToK, A 0,15;
Jnanason pabors koppekropa 1o oGoporam KB, 06/mur - 200 (1200) + 3200+100.



6. Koppexrop IIKY O3 a1a kommyTaTopa K9Y-1 (Kospos)

Kommnexr (xoppexrop IIKY O3 i xommyTatop KJY-1) npennasuauen ana pydHoit perynHpos-
k1 yra O3 B cHcTeMax 3RKHTaHHS C KOHTAaKTHHIM npepsiBaTenieM, aBTomobnneif BA3, “Mockeuy”,
“Bonra”, “3anopoxen”, 34J1-130, [A3-52, u 1.1, a TakXe B GaTapefHbIX CHCTEMAX JVKHMIAHHA C HA-
npsxenneM 12B Moronukios “Ypan”, “Nluenp”, “ldx-nnanera” MoTopouiepa “Mypageii”.
Honyckaercs axcruryarauus xoMMyTatopa Ges koppekropa YO3, npuMenenne IIKY O3 Ges
anexTpoHHOro KoMMyTatopa KOVY-1 (BC4.847. 00 1) ne momyckaercs.

Ha nepenneii nanemu koppexropa pacnonoxens (pyc. 2.50-1): \

- CHPHANBHBII HHINKATOP, KOTOPHIH FOPHT MNPH 338MKHYThIX KOHTAKTaX MPEPLIBATEIA;
- TymGliep 1A OTKINIOYCHHA KOPPEKTOPa, KOTOPbil HMEET 1B IIONOXKEHHA:

- 1 - xoppekTop BKIIOTEH;

- 0 - KOpPEKTOp BHIKIIOYEH, T.€. HE YHACTBYET B peryiupoBke yrna O3;

- pyKa perynupoBatus yriaa O3 (II0BOPOT 10 9acoBOif CTPENKe YMEHBIIAET YIONl 03,)

OcHOBHBIe TexHH4YecKHe XapakrepucTuki [IKY 03:

HomuHansHoe HanpAXeHHe - 12B
PaGounit nuanason NHTaHUS -6+ 16 B (18 B B Teuenue 2 vacos);
MaxcumainbHbLHi TOK noTpe6aenns - 30MA

PaGounii nnana3on xoppexuuH yrma 03 - 0+ l2° (mipu o6oporax 1000+ 3000 06/MuH).
ABTOM2THYECKOE YMEHBbILEBHE YCTARHOBJICHHOH yrnoBo# koppeknuy YO3 mo 0° mpH OOCTIOKEHMH
9acTOTHI BpallleHHs Bana asurarens 3000 + 3600 06/MuH.

Tlo ¢yuxunonuposanmo ceeroBoii HEavkauuy ITIKY O3 MoxHO onpenenuTts HEHC HOCTD
CHCTEMBI 32KHTaHHS, €CIM IIPH MPOKPYTKe CTapTEPOM IBHTATEND HE 3aImyckaeTcs (cM. Tal. 2.6;

Ta6a. 2.6. OnpeneneHye HEHCTIPaBHOCTH B CHCTEME 3aXXHTaHHA 110 COCTOAHMIO HHAMKATOPa.

CocTORHHE HHIHKATOPA HewucnpaBHOCTBb B CHCTEME
MHIHKATOp CBETHTCA IIOCTOSHHO NPH - HEHCIPABEH IPepHIBATEND;
NPOKPYYHBAHHK JBHTATENN CTaPTEPOM. - oGopBan peMeHb NPHBOAA paclpeBana.
HWHauxaTop He CBETHTCA NP - HEHCIIpaBeH (3aTPA3HEH) npephiBaTenb;
MPOKPYSHBAHHH JBHTATEIIA CTAPTEPOM. - HEeT XOHTAaKTa B llenH oT npephiBarens Ao ITKY 03|

- HET HANPSKEHHS [THTaHHA Ha KOPPEKTOPE;
- 06opBaH peMeHb NPUBOZIA pacipeBaa.
Hnnuxarop MUraer ¢ 4acToToi - HEHCIPaBEH MNICKTPOHHMBIH KOMMYTATOD;
TIPOKPY4HBaHUA HBHTaTE/NS CTapTEPOM. - HEHCTIPaBHA KaTyLIKa 320KHI2HAA,

- HET KOHTaKTa B LIEITH BHIXO/Ia KOPPEKTOpa.

Cxema noaxmoaenns xoppexkropa ITKY O3 k xommyTatopy K3V-1 npezncrasiena na puc. 2.47.
12V B3

Brixon 1 b——>x HFp—
§ = [ Kopmyc (<12B) | 2 |y FYRKe sascimauns
=5 § 3 3—‘
§ %% [ Um@128) |4 Xi] Usa (+128) | _
=73 gﬂm ,Ju],x 5 |- X4| Beaxon | ©
g & X0 6 J X2l Broall E
Bxoa OK 7 aF L 4

Ip .[ -[-4 X3} Kopnyc (-12B)

Puc. 2.47. CxeMa NOAKIIOYEHHA OKTAH-KOPPEKTOpa K KOMMYTATOPY K3Yy-1.

Ipununnuanbras cxemMa KOppeKTopa NoKa3aHa Ha puc. 2.48.
Monrraxnas miara OK npeacrasnena Ha pyc. 2.49.
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Puc. 2.48. [TpusuunuanbHas cxeMa koppekropa ITKY O3
(Hymepanus Jeraniel BHTIONHEHA COIMIACHO MAPKUPOBKE HA 3aBOJICKOH CXeMe)
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Puc, 2.49, MontaxHas nnara xoppekropa [IKY O3 (macmra6 1:1).
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Puc. 2.50..Bremmuii sun:

l‘-inoppenlgaﬂKYOfi(MacmmG 1:1);

2 - kommMyTaropa KOV-1 (BC 484 001) - maciTa6 1:2.



7. KoMMYTaTop 3eKTpornbii ynusepcansuniii KIY-1 (Kospos)
(BC4.848.001 - MBEOrOHCKPOBOH, CO BCTPOCHHBIM reHEPATOPOM)

K3V-1 - koMMyTaTOp 3MIeKTPOHHBIN YHHBEpCANLHEIH, IpefcTaraseT co0oi TPaHIHCTOPHO - KOH-
JEHCaTOPHYIO CHCTEMY 3QKHTaHHA. 370 103BOJAET OOBEIMHHTE HONOKHUTENLHBIE CTOPOHH! YHETO KOH-
JICHCATOPHOH M YHCTO TPAH3HCTOPHOR CHCTeM: GBICTPOE HAPACTaHHE BTOPHYHOIO HANPAKEHHS ILTIOC
Gonblitas JIHTEISHOCTH HCKPOBOIQ paspafa.

Buenmamit Bun nokasaH Ha puc. 2.50-2.

TipuAnHIHATEHAN CXeMa NPECTaRIeHa Ha pHc. 2.51.

OCHOBHBIE TEXHMYECKHE XAPAKTEPHCTHKH:

HomuHabHOE HANPAKEHHE MHTAHUA -12B.

. JlomycTuMoe U3MEHEeHHe HANPKEHUA MTHTaHUA - 6 + 16 B (18 B B Teaennu 2 gacos).
Toxk pa3psiBa koMMyTaTopa -75+85A
Cpennnii Tok noTpeGnenns KOMMyTaropa -03+3A

ObecneanBaeT aBTOMATHIECKHET MHOTOHCKPOBOH pexkHM Ha Manbix o6opotax (1o 600 o6/mum),
JUIR YTy 9IIEHHA 33TFyCKa "XONOAHOro" ABHTATENA.

Bcerpoennsiii reneparop obecneynsaer paboTy CHCTEMBI 3aKHTaHHA B C/Iy4ae BhIXOAA H3 CTPOA
Jarumka X0/1a HIIH KOHTaKTOB NpEPHIBATENS.

MosnTaxxnas nara KOMMYTaTopa NpenCcTaBIeHa Ha puc. 2.52.

8. KomMyTaTop 3neKkTpoHubil yRRBepcaabubii KJY-1
(5C4.848.001 - MmonepHA3HPOBAHHDII)

1ot KoMMyTaTop cobpan Ha Gaze BC4.848.001 co BCTPOEHHBIM IeHEPaTOPOM.
OT KOMMYTATOpa CO BCTPOCHHBIM I'€HEPATOPOM BHEMMHIt BuI, (pHC. 2.50-2) OTIHYaeTCA TONLKO

OTCYTCTBHEM aBapHiHOro TyMOsepa Ha KOpIyce KOMMYTaTopa.
IpusuMmHanbHas cxema NpeacTaBlieHa Ha puc. 2.53.

TIpameuanne.

Tipn npEMeHEHHH B KauecTBE BRIXOJHOFO TpaH3HcTopa VT6 - TpaHsuctopa mapku KT878A,
HeoGxomMMo conpoTHBIeHHe pesHcTopa R38 ysennuurs no 4K7, H eMKOCTb BLIXOXHOTO KOHAEHCATOpa
MOXHO YBEITHIHTS 10 2110,

OCHOBHBIE TEXHHTECKHE Xap3KTCPHCTHKH:

HoMuHanbsHoe HanpsAXKeHHe MUTaHHA -12B.
JlomycTiMoe H3MeHeHHe HanpskeHUs ruTaHusg - 6 + 16 B (18 B B TeuennH 2 4acos).
Tox pa3psiBa KOMMyTaropa -75+85A.

Cpennuit Tok norpeSaenns KoMMyTaropa ~0,3+3A.

XapakTep HCKpH - NBOiHaA, 3HAKONEPeMEHHas (NP Kax oM Hckpoobpasosanns B K3 popmn-
PYETCH MO ONHOMY HMITYALCY NONOXKHTENLHOR  oTpuaTeAsHOl nomxpnoc'mg.

MoHTaKHas IIaTa KOMMYTaTopa NPEACTABNICHE Ha PHC. 2.54.

!

Ilpumeuanne: ,
1. CxeMOTEXHHKa, 3a/10KeHHasA B THX KOMMYTaT0pax, NO3BONAET UM paboTaTh Kak B KOHTSKTHO#M
cHcTeMe 3axHraHus, Tak 1 8 BC3 ¢ naruuxom Xosa.

2. IIpy HCnOTBb30BaHKH KOMMYTaTOpa 6e3 OKTaH-KOpPEKTOpa, B KOHTAKTHOH CHCTEME 3aXHTaHHSA,
OPOBOZ OT NPePHIBATEIIA OAKIIOTaeTCA K AByM KilemMMaM (Ne5 4 Ne7) passema X1, a npH ycTaHOBKe Ha
aBToMOOWIL ¢ GeCKOHTAKTHON CHCTeMOMH 3aXKHraHHs, KOMMYTATOP IOAKTIOYACTCH M0 CTaHASpPTHOH
cxeme (puc. 2.111), rae cpennmit BuBoX OT Rardnka Xo/Uta MoACOeAHHAETCA K kiemMMe Ne6 (B Gec-
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Puc. 2.51. IpununnuansHas cxema koMmytaropa KQY-1 (MHorosckposoif).
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KTHIZA Puc. 2.52. MonTaxHas miata koMMyTaropa KOVY-1 (MHoronckposoi),
b | macmrra6 1:1. - .
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Pac. 2.53. NpanmpnuansHas cxema kommyraropa K3Y-1 - Moacpxmonmﬁ
(Hymepauus neraieil BHIIONHEHA COMAcHO MADKHPOBKE HA 3aBOJ cxeMe).
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9. KoppexTop jcronaunn apurareas K/1J1-2 (Bribopr)

Koppekrop aetoHauHH (CM. cxeMy Ha pHC. 2.55, MOHT)XHYIO TUIaTy Ha pHC. 2.57) npeHa3Ha4eH
Ui py4HoH perynHpoBku yria O3 B asTomoOunsax BA3, A3JIK. 3A3, YA3, ocHamEHHBIX CTaHIapTHOH
CHCTEMOH 3aXHraHHs M “MHHYCOM”~ Ha Macce, COBMECTHO C JIONOIHHTENBHO YCTAHOBIIEHHBIM OJIOKOM
3axuranus Tuna “Mcxpa - 6” 1 eMy nonoGHBIX.

Ha nepenneit naneH koppekTopa pacnonoxeHsi (puc. 2.55):

- pyuxa perynuposkH yrma O3;
- CHTHQJIbHBIH HHIMKATOP, HMEIOIHI NPEPHIBUCTOE CBEYEHHE HAa HU3KHX 060POTaX KOIEHYATOro Bajta
JIBHTaTENst, TPH HCTIPABHOH CHCTEME 3AKHTaHHUs.

OCHOBHBIE TEXHHYECKHE XdpaKTCpHCTHKH!

HomuHanpHOE HanpsKeHHE - 12B;

Pabounit nuanaszoH nUTaHHs - 6+15B;

MakcuManbHbIH TOK noTpebnenas - 30 MA;

PaGounit nuanaszon xoppekuuu yrma O3 - 0+ 12° (nmpu o6opotax 600 + 4000 06/MuH);

CurHanbHbIH HHAMKATOP KOPPEKTOPa NMO3BONAET ONPEAETHTh BO3MOXKHYIO HEMCIIPABHOCTD B CH~
CTeMe 3a)KHraHus (Korzia ABUraTellh He 3arycKaeTcs) B COOTBETCTBHH ¢ Tabu. 2.9.

Ta6a. 2.9. OnpeneneHue HEUCNPABHOCTH B CHCTEME 3AKHUTAHHS 110 COCTOSIHHIO HHIMKATOPA.

CocTosHHe HHIHKaTOpa HewncnpaBHOCTb B CHCTEME
HHIMKaTOp CBETHTCS MOCTOSHHO NPH - HEHCIIPaBCH NPEPhIBATENb;
NPOKPYYHBAHHH JIBUTATENS CTAPTEPOM - 06opBaH peMeHb NPUBOIA pacripe/IBaa.
HHaMKaTop HE CBETHTCS NPH - HEHCIIpaBEH NPEPhIBATEND;
NPOKPY4HBAHHH JBHTATENS CTAPTEPOM - HET HaNPHKECHHUS THTalMsA HA KOPPEKTOpE.

12V

QHGLB/B

OpaMx. CHHHiE 3eéu. yépuuii

BJIOK
OJIEKTPOHHOI'O
3AXHUIAHUA

[ "
. Puc. 2.55. CxeMa NOAKIIIOUEHHUA
M BHCHIHHUI B KOppeKTopa peToHanuu asurarens KJUJI-2 (macmra6 1:1).
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Puc. 2.56. [lpuHnunuaneHas cxeMa KoppeKTopa AeToHaunH apurarens KJJ/1-2
(aymepaums fieTaielt BHIIOSHEHA COTIACHO MaPKHPOBKE Ha 3aBOJICKOH TuiaTe).

RORO'

Puc. 2.57. MoHTaxHas 1nara Koppekropa netonaunu asurarens K -2 (mMacirab 1:1).



2.5.3. JJIEKTPOHHBIE BJIOKM 3AXKMITAHHMSI C OKTAH-KOPPEKTOPAMH
JJ151 KOHTAKTHBIX CACTEM 3AXKHUTAHHKA

1. dnexrponnka-K1 (JJocuHOOCTPOBCK, MOCKOBCKas 00II.)

B 3ToM GnOKe KOHCTPYKTHBHO OOBLEIMHEHBI THPHCTODHBIH OOK 3/IEKTPOHHOTO 3@XKHIaHHMs
“Uckpa-3" u okran-koppexrop IK-1.

XapakrepucTuka pabothi 610ka “Dnekrponnka-K1” nokasaHa Ha puc. 2.58-a.

Kak BHAHO M3 rpadMka, BKIIOYEHHE KOPPEKIHH COMPOBOXAACTC PE3KHM yMeHbiueHHeM YO3,
4TO MOXET MPHBECTH K yXOLY pe3y/bTHpYIOIUEH XapakTepHCTHKH B 061acTh OTPHLUATENBHBIX YIIOB
ONEPEKEHH, a ITO HapyIuaeT CTabHIBHOCTh paboTHI ABHraTens Ha XonocThix oboporax. Cromb xe
PE3KO NPOMCXOAUT U BHIKITIOUEHHE KOPPEKLUMH, Kora BeanynHa YO3 u3MeHseTcs cpasy NPHMEpPHO Ha
15° no xonenuaromy Bany. Ilpy 3TOM BBIKIIOYEHHE NMPOMCXOAHMT CIMIUKOM PaHO M H3-3a 3TOTO HE
rapaHTHPYETCs YXON OT BCEX ACTOHAIIMOHHBIX PEXXHMOB.

B 6noke npexycMoTpeHHo noaxmtoderne k bC3 ¢ narunkom Xoma.

JuanasoH paGoThi Koppektopa no o6oporam KB, 06/mMun - 20 + 3000£200.

2. 3KO u IOK-1 (XapbKoB)

O6a 6110Ka HMEIOT MPAKTHYeCKH ONMHAKOBbIC XapaKTepHCTHKH (pHc. 2.58-6 u 2.58-8). Y obomx
BKJTIOUEHHE KOPPEKUHH MPOUCXONMT MpPH 060pOTax, KOTOphle HHUXE 0DOPOTOB XOIOCTOTO XOa, H 3T
nopo#i MPHBOAMT K OcTaHoBKe nBurarensd. HekoTopoe mpefnoutenHe MoxHo otaath 6ioky OKO: y
HETo JIyqiue AM3aiH, HMeeTcs KOHTPOJIbHAs JIaMIMOYKa, KOTOpas TOPHT MPH BBEICHHH KOPPEKUMH H
racser, Korfa uacrora spaumehus KB mpesbicut 3700 * 200 06/MHH; MeHble pa3Mepbl H Gonbile
[iMana3oH pabo4HX TEMMepaTyp.

B DOK-1 npenycmoTpen TymOGiep NepeKiIiOYEHH s Ha WTATHY I CHCTEMY 3aXUTaHHs.

a) 6)
P, ° @, °
+25 +25
+5 +5
1000 3000 n, 06/mMuH 200\_—/2600 n, 06/MHH
B) r)
ox, ° ox, ©
+25 +25
+5 +5) )
1

200 \,./1800 n, 06/MuH 1200 n, 06/Mnu

Puc. 2.58. XapakrepHcTHka paboThi KOPPEKTOpa:
a - Onektponnka-K1 (3K-1); 6 - 3KO; B - 30K-1; r - Oxran-0t.
3aBucumoct YO3 npuBelieHb N0 LEHTPATbHOMY ABTOMATY MpepbiBarens-pacipenenutens 30.3706
(’KMpHast THHUSA) H PE3YIBTHPYIOILHE XapAKTCPUCTHKH TIPH BO3ACHCTBHH 3a{ePXKKH yIJ1a ONlepExeHHs B
3aBHCHMOCTH OT YaCTOTHI BpalieHHs KOJIEHYATOro Basa JBHraTens (TOHKas JIMHHUS).
JlaHHbie MONyYeHb MpH HcnbiTaHud GnokoB B HITO “ABT03/1€KTPOHHKA™ NPH MaKCHMallbHOM I10JI0-

76



3. Okran-01 (Kues)

Bitok MMeeT BHeIHHH perynaTop KOppeKTopa B BHAE FaJeTHOro Mepeiiioyarens, HMEILero
wecTh PUKCHPOBAHHBIX TMONTOXKEHHH, H3 KOTOPBIX HYJICBOE COOTBETCTBYET 6a30BOH XapaKTEPHCTHKE
YO3. Ha nyneTe Koppekropa pacloiiokeH CBETOIMOI, MO3BOJSAIOLMH KOHTPOJIHPOBaTh MOMEHT
BKJIKOYEHHA KOPPEKLHH, a TaKX€ YCTaHaBJIHBATh HayanbHBIA yrojil ONEPEXEHHA 3aXHUTaHHUA.
Xapakrepuctuku Gnoka (puc. 2.58-r) nyuilie BCero MOAXONAT AJs ABMrareneil asroMoOuineii BA3.

OcCHOBHbBIC TEXHHYECKHE XapPaKTEPUCTHKH BBIIIEC OMMCAHHBIX GJIOKOB NMpPHBEJEHH B Tabm. 2.7.
Ta6a. 2.7. XapakrepHCTHKH 3J1eKTPOHHBIX 6110K0B ¢ koppekropamu YO3.

[TapameTpsi JKO D0K-1 |Oxran-01 (HUHAD)
JlnanasoH pabounx TeMneparyp, °C -40++85 [-40++60 -40 + +85
Jlnana3oH pabouero HanpsHKeHHs, B 7+16 8+15 8+16
Cpennmii noTpebnsemplii Tok, | A 2,1 2,0 2,0
3anacaeMas 3ueprus (uis B117-A), MK 80 80 80
JUTHTENLHOCTh HCKPOBOT'O pa3psa, MC 1.4 1,4 1,4

lnanasoH paGorhl koppexropa no oboporam KB, 06/mMun| 200 + 3700|200 = 3700 1200 +4000+100

4. BY3-06 (HeBunnombick, Kanyra)

) Briok mpencrasnser coGoi 31eKTpOHHOE YCTPOHCTBO, CofiepXkallee TPAH3UCTOPHBIH KOMMYTATOp
TOKa KaTyUIKH 3aXKHTaHHs U cxeMy koppekuuH YO3 ¢ BeIHOCHBIM perynstopoMm. [IpenHasHaueH mns
paboThl B COCTAaBE KOHTAKTHOH CHCTEMBI 3)KHTaHHs aBTomoOmineit “JKurynu”, HMeEIOIHX KaTyIuKy
3axuranus thna B117-A, u Moxer ObiTh Hcronb3oBaH Ha “Bonre”, “Mockeuue” u “3anopoxue”,
HMMEIOIKX KaTyWKy 3axuranus tuna b115.

@k, ° -

+15

+5

i 1 1
60 6001000 n, 06/MuH

Puc. 2.59. XapakrepucTtuka pa6otsi 610ka BY3-06:

| - ToncTas CTUTOMHAS IMHHA - XapaKTEPHCTHKA NpepbiBaTens-pacnpeneautens 30.3706;

] - NyHKTHpHAs JIMHHUS - XapaKTepPHCTHKA MpepbiBaTens-pacnpeaenutens 30.3706, koTopsii npu pabo-

ie ¢ bBY3-06, HeoOxonHMO CIBHHYTH B CTOPOHY ONepeXkeHHs MpHMepHo Ha 10 + 15°, a npoucxondiuee

1IPH 9TOM YBeNHYeHHe OBGUPOTOB XOJIOCTOrO XOAa - CKOMIIEHCHpPOBAaTh BHHTOM KOIHYECTBA CMECH;

3 - TORKOH CIUTOIHOI JIMHHEH Pe3yNBTHPYIOINAA XapaKTepHCTHKA ¢ GJIOKOM (peryasaTop KOoppeKTopa
CTaHOBJICH B MAKCHMAJIbHOE MONOKEHHE).

bY3-06 obecneunnaer:

- aBTOMATHYECKYIO KOPPEKLHIO XapaKTEePHCTHKH OUCPEKEHHS 3aKUTaHks, MO3BOIAIOIYI0 00~
1erYUTh MYCK ABHMraTelst, NOJABUTh JETOHALHIO, @ TAK:Ke YMEHBIHTh Pacxod TOMMBA (0COOEHHO B
1CKHME XOJIOCTOTO XG.1a),

- Py4HyI0 (M3 casloHa aB1GMOOMIIA) perynHpoBky Y()3, A1 ycTpaHEHHs NETCHALMH BO BpeMs
\BUKEHUS;
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- hopMHpOBaHHME MOLLHOIT HCAPbI 0€3 YCHIIEHHS 3IEKTPOROPPOSHH KOHTAKTOB NpepbIBaTeNs,

- CHIXKEHHE NMOTPeOAAeMOro CHe reMOH 3a)KMIaHHs TOKA B 30HC Majlblx 00OPOTOB ABHraTes,

- 3AIMTY KAaTYLIKH 3@KMIAHHs OT Neperpesa M akKyMy/lsTopa OT Pa3psA/KH MpPH BKIIIOUYCHHOM
3)KHIAHHH, HO HEPabOTAIOLLEM IBHTATLIIE

- CHH)XKEHHE YPOBHSA PaMONOMEX, CO31ABAEMOH CHCTEMOH 3a)KHIaHHA,

- mepexoll (MpH HeOOXOAMMOLTH) Ha IUTATHYIO CHCTEMY 3)KMIaHHA MPOCTHIM MEPEKTIOUCHHEM

TyMOJIepa
P OcCHOBHbIE TEXHHYECKHE XaPAKTEPHCTHKH
R

[mnanason paGoumx Temneparyp, °C -40 - +70,
Jlnanason pabouero HanpsHKCHHs, B 7-16,
Cpenuuii moTpe6nsiemMbii ToK, A 1,8,
3anacaemas sHeprus (s 5117-A), mJIx 80

OHeprHs HCKpOBOTO pa3psja, mJIx 17,7 (y wrrarnoit C3 - 23),
JUTensHOCTL HCKPOBOI O pa3psia, MC 1,2~1,7,
Junanazon xoppekuun YO3, °

- yMeHbLueHHe yr1a O3 npH nyCKOBBIX 000pOTax 4-9,

- perynupyemoe ymeHbiueHHe YO3 B 30He e TOHaUMK 0 2243,
Jlnanason paGoTsl kKoppekTopa mo obopotam KB, 06/MuH 1000 - 4000,
HomHHanbHbIH TOK Y€pe3 KOHTAKTHI, A 0,11,

Bpems cpabaTbiBaHHA 3aIUTHI KATYIUKH 30KHIAHUA, ¢ 1-5

B ocHoBy pa3paGoTkH 3Toro 6iy10ka, obecrneyrBalouiero THGKoe ynpaBicHHEe MOMEHTOM 3aXH-
[aHHS, 3AI0KEHO YCTPOMCTBO, KOTOPOE [IPH YBEJIHYEHHOM HAYalibHOM YIJie ONEPEeEHHs 3aKHIaHHs
GyleT aBTOMaTHYECKH KOPPEKTHPOBATh €ro B CTOPOHY YMEHBIUEHHs TOJIBKO B 30HE IyCKOBBIX 060po-
TOB (4J1s1 OGJIeryeHus MycKa JBHraTeNs), a TakKe B 30He 0OOPOTOB, IJI€ JBHTATENh CKIIOHEH K JETO-
HAUMH (A5 ee MPelyNpPeskACHU ), COXPaHss HX GIM3KMMH K ONTHMAIIBHBIM B OCTaJIBbHBIX 30HaX

bynyun moscoenMHeHHBIM K IUTAaTHOHM CHcTeMe 3axuranus (puc 2 61), ycTpoHcTBO paGoTaeT
clefyioIHM 00pa3om

CHHXpOMMIYJICHI ¢ KOHTAKTOB mpepbiBatens (puc 2 62) mocTynarT OJHOBPEMEHHO Ha TPH
conepxKaluHxcs B IpHOOpe y3i1a 3a1ep KKH ,

- TEPBbIH YMEHBIIAET YroJl OMEPEKEHHMs 3AKHMIaHHs B 30HE MyCKOBBIX OOOPOTOB JBHraTelns,
obieruas TeM caMbiM €70 MyCcK

- BTOPOH - YMEHBIIAET ONepeeHne 3AKUTaH s, 4TOOb! NOJIaBHTh JETOHALHIO B 30HE 060POTOB,
Tfie €CTh CKJIOHHOCTh K Hel [IpuueM cTeneHb NOJABNEHHS MOXHO PETYIHPOBATh NIOBOPOTOM PYYKH
BBIHOCHOTO PETYJIATOPa KOPPEKTOpa

- TPETHH - COKpAIAeT B 30HE MaJbIX OGOPOTOB YpE3MEPHO GONBIIOE BpEMs HAKOIUIEHHs 3HEp-
THH B KaryllKe 32KHTaHHs1, 00JICrddst TCM CaMbIM PCXKHM €€ paboThI

Jlanee MMNynbCH MOCTYMAIOT Ha TPAH3UCTOPHBIH KOMMYTATOp, KOTOPBIH YIpPaBIfA€T TOKOM
KaTyLIKH 32KHTaHHUS

NoaroroBka nprbopa k pabore

- ocoboe BHUMaHHE CIIe/lyeT yAEIHTh POBEpKe BEIHYMHBI 3a30pa MEX/1y KOHTAKTaMH NpephbiBa-
tens [{ns aBromo6uned Mapku “ITA3’, “MocKkBHY” 3a30p PEKOMEHYETCS YCTaHABIMBATh 110 MEHbILIe-
My 3HadeHu10 (B uHTEpBane 0,35 — 0,4 Mm)

-~ PEKOMEHLYETCsl TAKXKe MPOBEPHTH YTOJ 3aMKHYTOTO COCTOSHHSA KOHTAKTOB, KOTOPBIH OMKEH
ObITH B penienax 42 — 58 °

- 3aMYCTHTD ABHraTeNb B IITATHOM Pe.KHME H IIPH HOMHHANBHBIX 060pOTaX XOJIOCTOrO X0/a Ie-
pewToynTs TyMOnep 610ka B nonokesne “Bkn” 3To He I0MKHO BbI3BaTh H3MeHeHHs ob6oporos KB

3areM ¢ MOMOLIBIO TATH YTPABJIEHHs BO3AYIIHOH 3acioHKH kapOroparopa ("noxcoca®) yBeiu-
49UTh YacToTy f0 1500 — 2500 06/Mun ITociie 3Toro NoBEpHYTH YUKy PETYIISTOpa KOPPEKTOpa MO 4a-
COBOH CTpeJIKe, PH 3TOM 06OPOTHI JABHraTENs! HOJDKHBI yMEHBLIHTHCSH (€CIIH 3TOTO HE IPOHCXOMHT, TO
Heo0Xo1MMO OTPEryIHpOBaTh 3a30p KOHTAKTOB NMPEPHIBATENA, HAYanbHBIH yroJl ONEpesKeHHs 3aXKHTa-
HUs M IPOBEPHTH HCTIPABHOCTB MPOBOJIOB HAYIIHMX K PE3HCTOPY KOPPEKTOpa)

HeobxonumocTs B perynnposke YO3 MoxeT BOSHHKHYTB NIPH H3MEHEHHH PexXHMa paboThi JIBH-
rateJIs ¥ NpH 3anpaske GEH3HHOM C Pa3HBIM OKTaHOBBIM YHCIIOM

Ipy HCMONB30BaHHHK “LUTATHOro” GeH3HHA MOXKHO MOMYYHTh LOMOIHHTENBHYIO 3KOHOMHIO TOM-
nuBa JIg 3TOro Hy)XHO Ha MPOTPETOM JBHrarese B pexuHMe XX MOBOPOTOM KOpMyca NpephiBaTels-
pacrpenesnuTens yCTaHOBUTL HadanbHeiit yron O3 10 — 14 © Ecnu npH 3TOM BO3PACTalOT 0GOPOTH
JIBUTATENIS, TO HYXKHO MOAPETYIHPOBaTh KapOIOPaTOp, BOCCTAHOBHB MpPEkKHEE YHCIO 0GOPOTOB MyTeM
YMEHBILIEHHS OJIa4H TOTLUIHBA
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Ilocne atux PEry;IHpoBOK XOJIOAHBIH ABHraresb 10/1KCH JIETKO 3aMyCKaTbCA.

Ilpy BO3HMKHOBEHHH HEHMCNIPAaBHOCTH B M3/IEJIMHM CIIE/lyeT BBIKIIOYMTH TyMmOnep Ha Ooke,
neper A TeM CaMbiM Ha UTATHYIO CHCTEMY 3aXKHraHHs. IIpi 3ToM pekoMeHayeTcst BEpHYTBCS K EpBO-
HA4aJILHOMY NOJIOXKEHHIO POH3BEJEHHBIX PaHEee PeryIHPOBOK.

Ha npusenenHoM Hmke rpaduke (puc. 2.60) - xapakrepHcTHKH koppexuun YO3 B 1BYX yka-
3aHHBIX BbIlE 30HaX paboThi ABHraress. BHAHO, 4TO KOppeKUHs B “MyCKOBOH™ 30HE MPOTEKAeT Mo
TUIaBHOH KPHBOi B CTOPOHY yMeHbleHHs YO3. KoppekuHs B I€TOHAUMOHHOH 30HE TOXE CHEIaHa B
CTOpOHY yMmeHblIeHHss YO3 no KpHBOM, NMpoXodsuiel NpHMEPHO MO rpaHHue “Ge3feTOHAauHOHHON”
30HBI pabOThI IBHTATENA.

o

P,
4 -
- - -
- /
’ c b
- 7 7. s
- 7~ yd
7 - .
” ~, bd
' ’ //‘-—/‘ ’/
7, ol // e . P
/’ , P
I - -~
) o, /fr -7 _ -
1 3 s 7"
/C - P o
L /- L /- A
1 (/ 7’
-
/
\/ /
7’
0 -
IyckoBas JleroHauMOHHas 30HA n, 06/MHH
30Ha

Puc. 2.60. Xapaxrepucrtrka paborss 61oka 5Y3-06.

1 - xapakrepucTHKa koppekuuu YO3 B 30He myckosbix 06opoToB asurarens (30 + 300 o6/muH - pis
6mnokoB f10 1990 r. B. 1 60 + 600 06/MuH - 11 Grokos nocne 1990 r. B.); 2 U 3 - xapakrepucTHkH YO3
JIBUTaTeNsi COOTBETCTBEHHO NPH YBEIHYEHHOM H IUTATHOM HAYa/IbHBIX YIJIAX ONEPEXEHHs 3aXHIaHHS,
4 - xapakrepHcTHKa koppekuun YO3 B 30He neroHauuy asuraress (1100 + 3500 o6/MuH) npu pazHom
TOJIOXECHHH PYUKH PETYIATOPA KOPPEKTOPA; 5 - NPHMEPHAS FPaHHLA 30HbI 6€3/1€TOHALHOHHON PaboThi

JIBHTATECIIA.

+Unur.
KPacHbIH

CHHHH
(zenénniii)

B3
+

C I- -( Ip llZV
Puc. 2.61. Cxema noawnodenus 5Y3-06 u BY3-07
M BHelrHuit BUx kononku PIT10-7 (macwrab 1:1).
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Puc. 2.63. MouTaxxHas nnara 610ka ynpasnenus saxuraiueM 5Y3-06 (macurra6 1:1).






€8

Puc. 2.65. Buewnnit Bug 610Kka ynpaBnenus 3axurainem:
1 - BY3-06; 2 - BY3-07 (Maciutad 1:2).
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Puc. 2.66. Ilpunnunuanshas cxema 6oxa ynpasieHus 3axurauiem BY3-07
(Hymepanus feTaiei BBINOIHEHA COMMIACHO MapKHUPOBKE Ha 32BOICKOH CXEME).
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Puc. 2.67. MouTaxHas njara 6ioka ynpasnenus 3axuranuem bY3-07 (macwrab 0,9:1).



DNeKTPOHHBIH Dol viist 10p MOMeHTa 3axkuranust “OKA” (ApceHbes)
OcCHOBHbBIE TEXHHUECKUC \dpaki¢PHCTUKM, MPUHIT padolsl M NPHHIHNHATBHAA cXeMa Oroka
“OKA” rakue xe kak y BY3-00.
5. BY3-07 (Kanyra)

OCHOBHBIC FEXHHMCCKHE \aPaKTePHCTHKH, MPHHLMMI PadOTBI H cxema noukmoucHus bY3-07
TakHe xe Kak y bY3-06.

9.° 30 e
20
!
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3
0
-10

i0v0 2000 3000 4000 n, oB/smun

Puc. 2.68. Xapaxrepuctuxa bY3-07:

1 - *KHUTYREBCKHI" pacnpeenuTens;
2 - OK ¢ nosepHyTOli Ha IIONOBUHY PY*IKOH;
3 - OK ¢ noTHOCTbIO [1OBCPHYTOH PYUKOH.

BHewH NI BUA MOKA3aH 112 prc 2.65-2.
IMpunimMnuansias cXxeMa O10O%) NPEICTABACHA Ha pHc. 2.66, MouTaxuas naara Ha puc 2.67.

[Ipumeuanmne.

Ipu HCMONB30BAHKH B COCT 1RC KOHTAKTHO-TPAH3HCTOPHOH CHCTEME 3a/KHTaHUA IUTATHBIX KaTy-
ek 3akuranus (B115 rnu B117) s1opuyHoe HanpsikeHHe, pa3BHKAEMOEe CHCTCMOH B PeXHME ITycKa,
Ha 8 M 11 % COOTBCTCTBEHHO HHAC, HEM B KJIACCHUYCCKOW KOHTaKTHOI cHeTeMe 3akuranus. [lpu
TUIIOCOBOH TEMIEparype 3TO HC CKakeICAd Ha HAUGKHOCTH NMycKa M NOLICPKAHHH CTaOHABbHBIX
obopoToB xonocToro xoia. [Ipu orpunarenshoif (B CHJIBHbIC MO[O3bl), MYCK ABMrateis Jydile
OCYLLECTBAATh HA IUTATHOH cHCTeMe sakuranusa. Jlns asromoO#iici “Mocksuy” u “Bonra”, rae
KaTYLIKH 3KUMaHUA ¢ A00aBOYHLIM Pe3HCTOpOM (BapHATOPOM), KOTOPBIH 3aKOpauUBacTCS NPH MycKe
JIBUTATEns, 710 AeNaTh He 005321 eibi1o.

6.9C3-1

Brniok DC3-1 - anekTpOHHAs CHCTEMA 3aXKHIAHHA C OKTAH KOPPEKropom (Jasee no TeKety - 610K)
TipeiHa3HadYeH A7 YBE1HYEHHSA MOLHOCTH HCKDbI IBHIaTeNss BHYTPCHHETO CTOPAHNS Il OIIEPATHBHOTO
M3MEHEHHA YIJIa ONePeKEHHs 3KUTaHUs U3 CalloHa aBTOMOOMLIA.

Bnok obecneunpaet:
- yAy4IIEHHE YCKOBLIX XapaKTEPHCTUK ABHraTe:s (0COOECHHO B 3UMHET BPEMSs To1a);
- YMEHbLIEHHE PAcXo:(a TOMIHBA,
- YBeJIMUEHHE MOUIIIOCTH JABHI aTeJIs;
- YMeHbIIEHHE KOTMUEL I3 BPEAHBIX BHIOPOCOB;
- MO3ROMIACT [CMONB30BATH OCH3MK C IPYTUM OKTAHOBBIM UVCJIOM, 4EM, MPE1YCMOTPEHHO HHCT -
PYyKUHeH MO IKCMAyaTallMM aBTOMOOHIA.
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QcHOBHbIE TCXHUYECKHE XAPAKTCPUCTHKH!

[otpebnsemblii rok Ha MaKCHMaNbHBIX OOOPOTAX [BHI aTe 1 He Oostee -3A;
Hanpsxenue nuranus -7+17B:
JuTenbHOCTE HCKPBI HE Meliee - 1.5 mc;
MaxkcumainbHas yactoTa npeobpa soBaTe s JUIS e IhIpeXTaKTHOro ABurarens - 6000 o6/MuH;
[Ipcaen perynupoBky 3a1€pXKKHM UCKPBI He MEHee - 15°.

IMopsnok ycTaHOBKH

1 YeranoBky 010ka HCOOXOAMMO MPOU3BOAMTH MO PHCYHKY 2.69 (HyMepauust BHIBOJOB yKa3zaHa
HA MapKHPOBOUHBIX OUPKaxX, HALEThIX Ha KOHIIBI MOHTAJKHBIX IIPOBOIOR). .

2. [pn ycranoBke 610k Ha aBTOMOOMIL HEOOXUAHMO MOBCPHY1b PACTIPCACAMTCAb 3AKHIAHUA
MPOTHB HACORCH cTpenku Ha 10 + 15°. [Ipn nepexone Ha WUTAaTHYHO CULTEMY 3aKHIAHHA HEOOXOTHMO
BEPHYTHCS K NEPBOHAYATILHOMY NOAOAKEHHIO NPCPHIBATEAS-PACTPCACTHTCIA.

3. JInnHa MOHTOKHBIX MPOBLAUB UT KATYILUKH 3aKUIaHUA K OOKY 101482 Obllb He Ooaee 0.5 M

Hpuanunuanbyas cxema 6.00Kka npeacTasicHa Ha puc. 2.70, MOHTaxHas 11dTa Ha pHc. 2.71 n
2.72. Buemnp# Byl nokasan Ha puc 2.73-1

i.__

2C3-1

o [r]=]

%sjl'qlal'
l.__a

npepbiBateib

Puc. 2.69. Cxema noaxmoyenus 3C3-1.
7. MPUBOM-05

Brok ACKTPOHHOTO 3AKMIAHHKSA (B manbHeHeM "O10K") C OKTaH-KOPPCKTOPOM H npOTHBO-
yroHHbIM yC rpoficTeom "T[IPHBOM-05", B KOMNIEKTE ¢ KIACCHUCCKHMM anMapaTaMH KOHTAKTHOH cHC-
1€Mbl 3QXHTAHUSA (IpephIBaTENb-pacnpeicMTeb M KaTylika 3a)KUIaHus), MpeJHa3HaueH And ycTa-
MIOBKHM H1a KapOIopaTopHbie JIBUraTelN BHYTPEHHCTO CrOPaHHUs TOABLKO JICTKOBLIX aBTOMODWIICH THITA:
BA3; Mockeuu; [A3 21, 24, 2410; 3A3 968.

Brewnu#i BMAa 610Ka nokasaH Ha puc. 2.73-2.

IpunnMnuansyas cxeMa Ofoka npeacTaBiacHa Ha pHc. 2.76, MOHTaXHas miata Ha puc. 2.77.

ABTOBAAAENbLAM NPHUMCHCHHUE JJAHHOTO O510Ka MO3BOIUT:

- obecrieunTs OC3ETOHALMOHHYO paboTy ABMrarels ¢ COXPaHCHHEM MOLIHOCTH MPH IPUMEHEHHH
OCH3MHA C NOHW)XCHHBIM OKTAHOBBIM YHCIIOM, HanpuMep, A-70;

- ycTaHaBNMBaTh onTUMaibHeld YO3 ¢ MecTa BOAHTCAS;

- obecneunts CTabMILHOCTL MYCKOBBIX XapaKTePHCTHK ABUraTeNs MPH XOJIOAHOM MyCKe H HaCTHYHO
pa3pspKEHHOM aKKyMYNITOpHOM GatapceH;

- NPOUTUTH CPOK CAYXKOBI KOHTAKTOR MPCPHIBATESA;

- 3aUUTUTH ABTOMOOHIE OT YT'OHa,

- YMEHbIIHTH pacxon Oensuna no 5 %;

- YMEHBUIHTL TOKCHYHOCTH BBIXJOMHBIX Fa30B.
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Puc. 2.71. MoHTaXHaa 11ara 3eKTPOHHOM CHCTeMbl 3axuranns DC3-1 (MacmTab 1:1).
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Puc. 2.72. MonTaxHas 1iaTa JISKTPOHHON cucTeMbl 3axuyranus IC3-1 (Macrad 1:1).
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Puc. 2.73. Brewrnuit Bug 61oka: 1 - 3C3-1; 2 - IPUBOM-05 (Macurra6 1:2).



Ocrorisic TeXHHUECKHE XapaKTEePHCTHKH

Bnok 3 koMmiekTe ¢ KaaccHUccKMMHM anmapaTaMH 3axuraius obecrneunBaer GecrnepeboiiHoe
HckpooOpa3manHe B qHANa3oNe:

- 4ac T BPAlieHHs KONEMUTOro Basa apurarens - 20 + 7000 o6/Mum;
- HaNIPKEHHS TUTaHUs -8 + 6 B;
- pabore remnepary pel - -40 + +85°C.

Biiok 3 KOMIIICKTE ¢ OKTAH-KOPPCKTOPOM [TO3BOJISET M3MEHATL YTO OMEPEKEHHA 1AKHTaHHA
HEMOCPEACTEHIIO H3 CaJIOHA ABTOMOGHJIA B AHAMA30HE

- YaCTHT BPAIICHHA KOJICHYArOTO Bana - 600 + 5300 % 100 06/Mun:

- 3HAYHAI YI71a KOPPeKUHH -0-=15 £3°

HManenue obecricuuBacr:

- 3alFTY OT NCpelyThIBAHHSA NONSPHOCTH aKKYMYIATOPHOMH OatapeH, He Gonee - | MuH;
- 3a1FTY OT BCIVICCKOB HANPSDKEHH B HOPTOBOIT CCTH aBTOMOOHIIA (11710X05

KOHTAKT aKKyMyNIATOPHOI 6aTapeH HITH ero 0TCYTCTBHE);
- BPENs OTKITIOUCHHS HCKPOOOPa30BaHHs MPH OTCYTCTBHH HhAHBHIYaILHOI O

K042 (TPOTAR0-YTOHHOE YCTPOHCTRO). He Hosee - 10 cek:
- BPEMI OTKFOUCHHS HCKPOOOPa30BaHH IPH BKITIOYECHHOM 3aMKE 3K UM HHA,
HO HepaboTaouieM qBHrare.Ic, He Oonee -10c¢cek.

- GonbuyIo CTaGHABHOCT MOMEITTa 0OPA30BAHHS HCKPBL.
Ha padoTocnocnGHOCTS Gl0KA F2KAC HE OKa3hIBACT BksHHE " (pebe3r™ KOH rakToB

YeTpofeTRO M3UCHHS

Hsneme cocToHT 513 GOK3 KONTAKTHO-TPAH3HCTOPHOTO HIEKT POHHOTO 32)KHIaHHA H PEryiasTopa
OKTaH-KOPPEXTOpa, B KOPIYCe KOTCPOTL [PENy CMOTPEHa YCTaHOBKA HHAMBH Ay pHoro Kmowa. Coenn-
HeHHe 0J10Ka i OKTaH-KOpPPeKTOpa OCYLIECTBIIAeTCA OCPEACTBOM JKIYTa ¢ pa3hbeMOM, OTBETHAA HacTh
KOTOPOT'0 PacrioIOKeHa Ha 3aiHeH NaHe H OKTaH-KoppeKTopa,

Ha BrewuHeit naHenn OKTaH-KOPPEKTOPa MPENAYCMOTPEHO: THE3NO Al MOAKTIOUEHHS HHAHBH-
NyanbHOTO KIIOYa, MOTEHLHOMETP Ui perynipoBaHHs YO3 ¢ HaHECEHHBIMM DHCKAaMH, [I€ Kaxaas
PHCKa COOTBSTCTBYET, IPHMEPHO 2°, CBETOAHOJ, CBEUYEHHE KOTOPOTO IPONOPLHOHANBHO YLy KOp-
peKLHH (uey sipye CBeYeHHe, TeM ONIDKEe K MaKCHMAJILHOMY Yro:l KOPPeKLHH, TeM Oonmblue 3amasnsl-
BaHHE, OTHO:HTeNbHO 6a3oBoit xapakTepHcTHkH YO3, hopMHpyeMOH MEXaHHYECKHMH aBTOMAaTaMH
onepexerus). Koppeknus YO3 nHe cOmpoBOXAAETCA DPE3KHMH H3MEHEHHAMH TATOBOTO MOMEHTA.

OTcyicTBHE HHAHBHAYANBLHOTO KIIIOYA BBI3BIBAET NMpEKpalCHHE MPOTEKAHHA TOKAa 3a BpPEMs
Menee 10 cex. Takas Bblaepxka BeIOpaHa H3 cooOpakeHHH noKasaTenbcTBa (aKTa MOMBITKH YroHa
aBToMOO s TIpH MOBTOPHBIX BKIIIOYEHHAX 3aXHranus Oe3 Kioua Bpems paboThl ABHratens Oyner
COKpaLIaThCy.

Tak Kk 3aBOA-H3TOTOBHTENb YCTAaHaBIMBAET KOA MJIA BceX OJOKOB ONHHAKOBBIH (IIpOBOXA C
MapKHPOBKO1 | MOJAKMIOUEH K KOHTAKTY 2 LIECTHIITLIPEKOBOTO pazbema X2; 2 - K KOHTAakTy 3; 3 - K
KOHTaKTy 5; 4 - K KOHTakTy 6), TO NpH JKEJaHHH MOXXHO YCTAaHOBHTB CBOH KON NPOTHBOYTOHHOTO
yCTpOHCTBa.

Jnst aroro HEoGX0NHMO OTKPHITh KPHILIKY KOPIYCa PeryisTopa OKTaH-KOppEKTOpa H NepenasTh
Ha IIECTHINTHLIPKOBOM pasbeme X2 ueThipe MPOBOAA ¢ MApKHPOBKOH Ha GHpkax 1, 2, 3, 4 Ha mobsle
cBOOOAHBIE FOHTAKTHI ITOTO Pa3beMa 110 CBOEMY YCMOTPEHHIO.

Ha oTserHoit yacTH pasbema (HHAHBHAYAIbHBIH ChEMHBI KJIFOU ) BCKPBITh KOIIIAY0K H IEPENasTh
YCTaHOBJICHEBIE B HEM [IBE NIEPEMBIYKH TaK, YTOOBI IPH BCTABICHHOM KITIOYE OZHA H3 3THX MEPEMBIUEK
obecrneunBara coeiHEH e NPOBOIOB 1 H 2, a Apyras - NpoBOOB 3 H 4 B OKTaH-KOPPEKTOpE.

Tepez 3anyckomM ABHraTeNs He0OX0AHMO BCTaBHTh HHAHBHIYANbHBIH KIIIOU B Pa3beM Ha KOpIyce
PETYIATOPa 0KTaH-KOPPEKTOpa.

CxeMmi IOAKIIOueHHs 60K 21eKTpOHHOTO 3axHranHs “IIPUBON-05" nokasana Ha puc. 2.74 1
2.75.

Ipumeuanre.
Ecnu moHTaXKHbIE BBIBOABI OMOKa cHENaHBI TNPOBOJAMH ORHOTO IBETa, TO LIBET NpPOBOAA
HeoOXOMMMO OTpeneNsaTh 10 MAPKHPOBOUHBIM OHpPKaM ¢ LH(ppamH, HAAETHIMH Ha KOHLB [IPOBOIOB:
1 - Genblii; 2 -cHHU# (3eN€HBIH); 3 - KpacHBIH (KENTBIH); 4 - YEPHBIH (KOPHYHEBBII).
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+Unurt
Kpacnbiit (KEnTHIN) - 2
Baok
3NEKTPOHHOIO
3aXKHIaHMA Brixox
. cunnii (3eiénprit) - 2

TIPUBOI-05 Box

peapi - 1

~Unnr
uEpHbiii (KOpHUHEBBIH) - 4 B3
il
C _I. T2V

" =

KOpIyC peryasTopa
OKTaH-KOPPEKTOpa

Puc. 2.74. Cxema noakmoueHus 6noka “TIPUBOHU-05"
AJIs aBTOMOOHIEH ¢ KOHTAaKTHOM CHCTEMOH 3a)KHraHHs.

. +Unnt
KpacHblil (KENTHIH) - 3
Brox
3JIEKTPOHHOTO
3AXKHTIaHHA Buixon
. chunii (3ea€nbIH) - 2
ITPUBOU-05 Bxox
Gebif - 1
-Unnr K 1aT4HKy-
uépnblil (KopuuHeBbIi) - 4 pacnpeaenurenio 133
+
3 {a +
-
_L12V
KOMMYTaTOp _I

1

KOPITyC peryiasTopa
OKTaH-KOppeKTopa

HHAWBHAYAJIbHB
KJ1104

Puc. 2.75. Cxema nopxtouerns 6noka “IPUBON-05"
U1 aBTOMOOHIIEH ¢ 2IEKTPOMArHHTHBIM JATIYHKOM,
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Puc. 2.79. MonTaxnas niara 6noxa saxuranus “KKI-PUTM” (macmurab 1:1).







8.“KKJ - PHIM”

Buernnuii Bua 610k nokasaH Ha puc. 2.81-1.

INpuHIMOHaNbHas cxema G10Ka NpeacTaBneHa Ha pHe. 2.78.

MoHTaXKHas naTa nokasaHa Ha puc. 2.79 u 2.80.

CxeMa TI0AKTIOUEHHs G/IOKA 3a)KHraHHS C OKTaH-KOPPEKTOPOM aHAIOTHYHA PACCMOTPEHHBIM
sbimie 6okaM. Ha MOHTa)KHBIE BBIBOAB! HAAETHI MAapKHPOBOUHbIE GHPKH: 1 H 2 - k peryastopy (R1)

OKTaH-KOPPEKTOpa, 3- MpepbIBATEND; 4- KaTyllKa 3aXXHIraHHs; 5 - MIIOC HCTOYHHKA MHTAHHA; 6- MHHYC
HUCTOYHHKA MHTAHHUA.

9. 3PYO3 (Ilononeck), IC3-2M-OK (Tupacnons),
“INapaanenn” (Mocksa), “Uckpa-K1” (Mocksa), “Mcery” (Llaxpunck).

Jlns onpeneneHus MOTPeOHTENBCKHX KA4ECTB 3MEKTPOHHBIX GIIOKOB 3)KMraHHs B JJaGopaTopHH
’KypHana “3a pynem” GbLIH MPOBEACHB! CPAaBHHTEIbHBIEC HCIBITAHHA, PE3YNbTaThl KOTOPBIX MPEICTaB-
TeHb! B TaOn. 2.8.

Fa6u1. 2.8. XapaKkTepHCTHKH 3NEKTPOHHBIX O10KOB ¢ KoppekTopamu YO3.

ITapamerpsl OPYO3 |3C3-2M-OK| lMapanaens| Hekpa-K1|  Heers
(NB33-128-01)
Jlnanasoun pabounx Temneparyp, °C -40 ++85 - -40 ++80 | -40+ 70| -40 ++80
J| Ananason pabouer o HanpsKeHHs, B 716 7+16 6+18 |65+15 8+15
{Cpennuit notpebnsemslii Tok, A 1,75 1,65 1,6 0,6 1,2
'Iueprus uekposoro paspana, MK 15,5 17.3 25,3 96 [285+24.4
{ JHTensHOCTS HCKPOBOTO paspana, MC 1,0 1,1 1,2 0,3 0,8+14
V1011 MAKCHMQILHO#H KOPPEKUHH , ° 12 16 25 35 25
' /lnanason pa6oTsl koppexropa no 0boporam KB, 06/mun [1200 + 4000{ 1200 + 4000 0+4000 | 0+3000 | 0+ 3000
| FloMHHANIBHBIH TOK YEPE3 KOHTAKTDI, A 03 0,125 0,4 0,13 0,3

[Tpumevanne:
1. DHeprus HCKpOBOro pa3psAza IIT4THOH CHCTEMBI 3aXKHraHus 23 m/x.
2. baok “Hcers” HOPMHPYCT IBE HCKPBI Pa3HOH MONAPHOCTH.

Tlo pesynbTaTtaM HCHBITaHHI MOXHO CIENaTh BBIBOI, YTO, HAMPHMEP, MAKCHMaJIbHAA JHEPTHA
ICKPOBOTO paspAna y 6ioka ynpaeneHus saxurannem bY3-07 6onsme, yem y IPYO3. Ho 510 TonmbKO
IIPH TUIIOCOBOH Temrepatrype H XopomeMm akkymyasTtope. [IpH oTpuuarenbHOH e TeMneparype
nieprus paspaza bBY3-07 6yaer menbiue yem y OPYO3. [TooToMy MOXKHO MOCOBETOBATD, MPH 3aMycKe
(BHraresieli aBTOMOOHIIA, HA KOTOpOM VcTaHoBNeH 6nok BY3-07 (06), otknrounTs ero u nepeiity Ha
‘LITaTHYHO CHCTEMY.

Dueprug Hekpsl y IC3-2M-OK Heckonbko Bbilue, yeM y DPYO3, onHako MakCHMAanbHBIH TOK
HCKPBI Y MOC.1€Hero Goblite - 3HAMHT y HEro JIyullie MyckoBble KauecTBa, Koraa TOIIHBHas cMech 60-
iaTas.

Hamo oTMETHTB, 4TO NPH KCMOMBL30BAHHH OOKOB KOHTAKTHO-TPAH3HCTOPHOH CHCTEMBI 3aXKHT -
‘145, JHePrus 3anacaemMasi B KaTylIKe 3aXKHraHHs JUIA HCKPOOOPA30BaHHA MOXKET HOHIKATrbC OTHOCH-
icIIbHO IWITATHOH Ha 10%. Ha aBTOMOGHIAX, Il HCMOMB3YIOTCA KaTYUIKH 32XKHIaHHA ¢ N00aBOYHBIM
se3ucropoM (“Mockenu”, “Bomra”), 3TOT HeNOCTaTOK MEHEE 3aMETEH, 3a CY€T 3aKOPAYHBAHHA
#1PHaTOPa (IOMOMHHTENBHOIO PE3HCTOPA) MPH MMy CKE ABHIaTENs.

Ipumeuanne:
{. BHeHHH BHI MOHT@XHBIX I1AT MPEACTaBJEH C ABYX CTOPOH:
BHI cO CTOPOHBI MOHTaXKa fieTasteH, CEPbIM IIBETOM BbIAEIEHH COCAHHHTENbHBIE JOPOXKKH 00paTHOH
TOPOHBI [LIATHI.
14 IBYXCTOPOHHHX MEYaTHBIX IUIAT, COEAHHHTENBHBIE NOPOXKKH HAXOAATCA KaK C JHLEBOH CTOPOHH
\1JTAThI - BBIIEIEHB! YEPHBIM LIBETOM, TAK H C 0GPATHOH - BBLAEIEHBI CEPBIM [IBETOM.
BHI cO CTOPOHBI COEAHHHTENBHBIX JOPOXKEK - NOPOXKH BbIACACHBI YEPHBIM IBETOM.
! Pa3MeneHHe nerasied H TPacCHPOBKa (PacroyoKeHHE) TOKONPOBOAAIIHX NOPOKEK HA MOHTAXHBIX
.1:1aTax KOMMYTaTOpOB, a TAKKE NPHHUHNHAIBHBE CXEMBI, Pa3JTHYHBIX TONOB BHIMYCKOB H MPOH3BOAH-
1enei, MOryT HE3HAYHTEIBHO OTJIHYAThCA.
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2.5.4. JJIEKTPOHHBIE OKTAH-KOPPEKTOPbBI
JU1s1 KOHTAKTHBIX H BECKOHTAKTHBIX CHCTEM 3AXKHUTAHUS

1. DnexTponnsiii OK ans kommyTtaropa 3620.3734 (1 ero MoaudHKalHii)
H ero 10paboTKa /15 HCNO/Ib30BAHHSA ¢ APYTHMH 6J10KAMH 32)KHI AaHHA
(36.3734, M36.3734, 13(02).3734 - 01 1 ux mogudHKaIHii)

B npennaraemom OK (puc. 2.82) npunuun aeiCTBHS OCHOBaH Ha 3af€p)KKE MOMEHTA 3aXKHTa-
HUA 3a cyeT AeiicTBusA HHTerpHpytowei RC-nenn. CobcTBEHHO 3aep)KKy MOMEHTa 3aXHraHus obec-
neunsaeT uene R6, C3 (Tpansucrop VT2 B 2TO BpeMs 3aKpbIT H BMECTE C TOKOOTPaHHUHTENBHBIM
pesncropoM R5 He wiyHTHpyeT konAeHcarop C2). C yBeqHu€HHEM COMPOTHBIEHHA pesucTopa R6
BO3pPAcTaeT 3aiep)kka NOABNEHHs CHTHANA HMU3KOTO YPOBHS Ha BbIXoae Jlorudeckoro yiementa DD1.4,
N0JaBaEMOro Ha BXOJl KOMMYTaTopa. Y3ei, obpa3oBaHHblil pesucTopoM R2, Tpansucropom VTI, koH-
nexcaropoM C2 u norndeckum aneMenToM DD1.2, cnyHT 118 OTKITIOYEHHS YCTPOHCTBA 3a€PXKKH
MOMEHTA 3@)XKMIaHHs NPH YBENHYEHMH 4YacTOThl BpallleHHs KojeHdatoro Bana cepx 3000 o6/MuH.
Korna curnana ¢ parunka HeT (KOHTAKThHI MpEpPBIBATENs 3aMKHYTHI), Tpansuctop VTI 3akpelT U He
uryHTHpyet konaencarop C2. Ecnu yacrora npepsiBanus Toka donbute 100 'y, HanpskeHHe Ha KOH-
nercarope C2, 3apskatomeMcs depe3 pesnctop R3, He ycneBaer JOCTHYb BBICOKOTO YpOBHs, 4TOOBI
nepeksiounTb dniemenTsl DD 1.2, DD 1.3 1 paspsaauTs koHaencarop C3 /1o MOMEHTA NOABIEHHS CUTHAA
¢ naryvka (pa3MblkaHHA KOHTAaKTOB npepsiBaTens). Takum obpasom, konaeHcarop C3, He pa3ps-
auBIIMitcs 4epe3 pesncTop RS, M OTKpbITBIA TpaHsucTop VT2 Kk MOMEHTY MOSBJECHHMSA CHrHana
ynpaBneHHs ¢ JaTunka Xonna He OyaeT AaBaTh HHKAaKOH 3alepXXKH, TO €CTh YPOBEHb CHIHaja Ha
BbIXoAe aneMeHTa DD 1.4 B 3TOM ciy4ae OyaeT onpeaensaThes TONbKO yPOBHEM CHIHAJIA Ha €ro HIDKHEM
no cxeMe Bxozie. Koraa curuana c gardmka HeT, 1paH3uctop VT2 3akpsIT. [leperpysky BxoansIx ueneit
anementos DD1.1 1 DD 1.4 ycrpanser uenouka u3 guoaos VD1 u VD2 u konaeHcaropa Cl. Beixonuoi
Tok onemenTa DD1.3 orpannunBaer pesucrop R4. Lens nutanus GnOKHMpyeTCs OKCHAHBIM KOHAEH-
catopoM C5 - emkocTsio 110 + 510 n kepamuuecknm C4 - emxoctsio 10n+1110.
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Puc. 2.82. IpuHuMnHanbHas cxeMa OKTaH-KoppeKTopa A KoMMyTaTopa 3620.3734.

CxeMHas NpocToTa H Majoe KOJHYECTBO JeTallell M3AenHs MO3BOAKT BCTPOHTh Cro Heno-
CPECTBEHHO B Kopryc koMmmyTaropa 3620.3734. Tipn >ToM He0OXOOHMO BXOJL OKTaH-KOPPEKTOPa
COCMHUTDL C KOHTAKTOM 6 X1 KoMMyraTopa (0003HaueHO HA €T KOPIYCE), @ BHIXOJ - C OTK/IIOUEHHBIM
OT 310r0 KOHTAKTa BXOAOM KOMMyTaTopa. IImocoBofi mpoBOi|L MHTAHMA COCAMHSIOT C BBIBOUAOM 3
MHKpocxembl DA1 komMMmyTatopa (cm. puc. 2.83 u puc. 2.84, Ha 1Hx [IpHBeAEH OMH K3 BAPHAHIOB
NPHHUMNIHAIBHOH CXeMbl M MJ1aThi KOMMY ratopa 3620.3734 - B Gonbluiom kopnyce. [Ipyrue sapHaurs
paccMoTpeHbl B | cnipaBounuke). [is 4ero, mpocieqHs Ha MUIATE NeYarHylo JOPOXKKY OT YKa3aHHOTO
BBIBO/a 10 BBIBO/IA PE3HCTOPA MOILHOCTHIO 2 BT, NprNansaloT NpoBo/l K pe3UCTOpY.
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Puc. 2.83. Ipunnmnnansnas cxesta kommyTtaropa 3620.3734 (TY37. 003.1185-83),
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Puc. 2.84. MonTtaxnas riata koMMmyTatopa 3620.3734 - TY37, 003.1185-83 (TVY37. 464.017-89),

CeMUIITBIPBKOBbIH,
maciurab 1:1.
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Puc. 2.85. Mouraxuas rnara OK anst kommyraropa 3620.3734 (macuira6 1:1).

Yeprexx ne4aTHOH MuaThl pacCUNTAHHBIT Ha MOHTaX B KOPIyCe KOMMYTaTopa, n300paxeH Ha
puc. 2.85. Jlia ycraHOBKM Mnatbhl B koMMyTarop 3620.3734 (B GonbiioM Koprmyce) HeOGXOXMMO
M3TOTOBUTH M30AALHOHHYIO NPOKAATIKY pa3Mepamu 76 X 46 MM H3 3[CKTPOKapToHa ToauwHoH 0,5 MM
(pHc. 2.86) 1 nBa KPOHIUTEHHA H3 JIOPATIOMHHHSA TONLIHHOM | MM.

I1nata 11
Kpbitika Tpansucrop xommyratopa Pazsem X1

T — —— | L T

Z %

—' 7

ST — E@@
Mpoknaka  \ Kpouiureiu a3 4
(cHoBaHHe [nara

(paquarop) KoppexTopa

Puc. 2.86. Cxema ycranosku maatel OK B kopnyc komMmy ratopa 3620.3734.

Jins npoBonoB k pesucropy RO B IKHCH 4acTH neBoH OOKOBMIIBI IIACTMACCOBOH KPBILIKH
KOMMYTATOPa. €CJIH CMOTPETb CO CTOPOHBI Pa3beMa, CBEPAAT /BA OIBEPCTUA MO AWAMETPY NPOBOAA.

Hcnosb3oBarh OKTaH-KOPPCKTOP COBMECTHO € KommyTtatopoM 3620 3734 okasanoch o4eHb
ynoOHo 1 Ha aBToMobunsax BA3-2105, BA3-2106 (1 apyrix) ¢ KJIacCHYeCKoH CHCTeMOM 3aXHIaHHA.
3aMeHa KaTyWIKH 3axuranus ue 1pedyercs. [lepembiuku X4 crienyer pacmasrs 1o BapHaHty b.
CBepanThb KpbIIKY KOMMYTAaTOpa B 9TOM cy4ae He TpeOyeTcs, Tak KaK IPoBOAA OT [UIaThl K pe3ucTopy
R6 nyuiue pa3BecTH BHYTPH KOMMYTaropa, OIHH- K KOHIakTy 5 pasbema X!, npe/iBapHTenbHO YAaTHB
NPOBOA, MAYLIMIT OT AATHE KOMMYTATOPA K JTOMY KOHTAKTY, a APYIo#- K KOHrakTy 7.

Jlns HCNONL30BAHMA OKTAH-KOPPEK1Opa ¢ kommyTaTopoM 36 3734 (M36.3734) nHeobGxomumo
HUPOBECTH CilefyIouLHe ROpaGOTKH:

Bapnaur 1: B koppekrope Hckmoun b R7 U yMeHbILINTb eMKOCTb KoHueHcaropa C4 no 47n,
napasnnensio C4 nojknodnrs ctabunnrpou KC175E (OK) LnHy nuranus 4epes pesUCTop COMPOTHB-
nexuem K33 + K39 coenunstor ¢ toukoit K12 (BbiBon S pazsema X1 koMmyraropa). OcTanbHble coeii-
HCHHUS He OTIHYAIOTCS OT YKa3aHHBIX BbIllE.

104



B kommyTatope (cM. puc. 2.88 u puc. 2.89, Ha HUX IPHBE/1EH OHH U3 BADHAHTOB IPHHUMITHAIIb-
HO}t CXeMBbI M NNaThi koMMyTaTopa 36.3734. [lpyrue BapHaHTbI pacCMOTPEHBI B | CIPaBOYHMKE) HCKITIO-
4nTh konAencatop C1 1 n3MennTs conpoTusaenne R1 na SK6.

Bapuanr 2: B xoppekTope yBenuuuTh conpotuBienne R7 no 10K u nononuuts cxemy ycu-
JIHTelNeM ToKa, paboTatoleM B MepekioiaionieM pexxume (puc. 2.87).

{=—3—X1
R8 KoOHT.S
k33

VD3
vD4 LABIIA
KAas21A

Puc. 2.87. Cxema 10pabOTKH OKTaH-KOppEKTOpa
A1 koMMyTaropa 36. 3734 (no Bapuaury 2).

X1
KOHT. 6

VT4
KT315A

Bapuanr 3: [{auunas qopaborka nossonseT noianepxusarb Tpeyembiii YO3 B WUHPOKHX Mpe-
JleNax YacTOThl BPALIEHHA KONEHYATOro BaNa M JacT BO3MOXHOCT CONPSDKEHHS MPAKTHUECKH ¢ Nt00o#H
CHCTEMOH 3aKHTaHHA.

B paccMoTpeHHOM Bbile OKTaH-KOPPEKTOPE BPeMs 3a4CPXKKH HMITYJbCOB 3aXHTaHHA 3aBHCHT
TONBKO OT MONOXKEHHS Py4YKH ycTaHOBKH YO3. DT0 03HA4aeT, YTO YCTAHOBNEHHBIN Yron ONTHUMANEH,
CTPOTO FOBOPS, TONBKO 1A OJHOTO 3HAYEHHA YaCTO Ibl BPALIEHHs KOJEHYATOro Baja.

W3BecTHO, YTO aBTOMOGHIbHLIH ABMraTellb YKOMILIEKTOBAH UEHTPOOEXHBIM M BAKYYMHbBIM
aBTOMATaMH, KOppeKTHpyowiHMH YO3 B 31BHCHMOCTH OT YaCTOTbI BpallleHHs KONEHYAToro Bana U Ha-
TPY3KH JBHTaTens, a TAKXE MeXaHHUeCKHM YCTAaHOBOYHBIM OKTaH-koppekropom. Paktudeckuit YO3 B
KaXblii MOMEHT OnpeaeNieH CyMMApHbIM AefiCTBMEM BCEX ITHX YCTPOHCTB, a MPH MCIONB3OBAHHH
MEKTPONHOTO OKFaH-KOPPCKIOPA K IOy EHHOMY Pe 3yArTaTy 106aBnfcrcs ele ofHO CyIeCTBeHHOe
cnaraemoe.

Y03, obecriednBaeMbii NEKTPOHHEIM OKTaH-KOPPEKTOPOM, Posok =6 - 11 - ¢,
rie N = YacToTa BpaUleHHs KONEHYaToro Basia ABWrareis, 00/MuiL; t - 3a4epKKa MOMEHTA 3aXKHraHus,
BHOCHMasi /IEKTPOHHBIM OKTaH-KOPPCKTOPOM, CEK.

TlpenniojoKuM, 4TO HadalbHas YCTallOBKa MEXdHMUYECKOTO OKTaH-KOPPEKTOpa COOTBE1CTByeT
+15°, 1 npu n = 1500 o6/MHI oNTUManbias 32/1EPXKKA MOMEHTA 3KUraHHA, YCTAHOBJICHHAS JJEKT-
POHHBIM OKTaH-KOPPEKTOPOM, PaBHa IMc, 4To COOTBETCTBYeT 9° yria NMOBOpPOTa KOJIEHYATOTO Baja.

Ipu n = 750 06/Muu spems 3aaepxkyu OyfeT cooTBeTcTBoBarh 4,5°, a npu 3000 06/mun - 18°
yIia noopora kosneHuyaroro ana. flpu 750 o6/mun pesynstupytomuit YO3 paeex +10,5°, npu 1500
06/MuH - +6°, a nipu 3000 06/Muu - munyc 3°. TputieM 8 MoMeHT cpalaTbiBaHHs y31a BbIKIIOYEHHS
3a1epKKH 3axuradus (= 3000 06/mun) YO3 pesko u3MeHuTCs cpasy Ha 18°.

DTOT nmpuMmep MNpOMANIOCTPitpoBad Ha puc 2.91. rpadukom 3aucuMocty YO3 oT 4acToThl
BpauLleHUs KoneHyaToro Bana asurarens. LUrpuxoBo#t nuHueit | nokasana TpebyeMas 3aBUCHMOCTb, a
CTIOMHOM oMaHO# 2 - pakTHHECLKH nosryyaemast. OUeBIIHO, YTO ONTHMU3UPOBAThL paboOTy ABHraTeNs
IO YINy OllepeIKEeHHH 3aKUTatiig ITOT OKTAH-KOPPEKTOP CHOCOOEH TOJILKO MPH ASH FeSIbHOM ABHXXEHHH
aBTOMOOHNS C HEM3MCHHOM CKOPOCTHIO.

BMecTe ¢ TeM HMeeTCs BO3MOAHOCTH MY1 ¢M HECJIOKHOM 10pabot KM yCTPaHHTh 3 TOT HEOCTATOK
M TPeBPaTUThL OKTaH-KOPPEKTOP B YCTPOHCIBO, NO3BOJISIOIEE NOAACPKUBATL TpeOyeMsiii yron O3 B
UIMPOKHX Mpeienax 4acToThl BPaLlCHUA KONCHYATOTO Baa.

Ha puc. 2.92. npenctaBneHa IPHHLMITHANBLHAS CXeMa, ¢ Y310M, KOTOPbIM HEOOXONHMMO AOMON-
HHTb OKTaH - KOPPEKTOP.
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Puc. 2.88. [IpuHuMnuanbHas cxeMa kKomMmyTaropa 36.3734
(XaK noxaspIBaeT NPaKTHKA TaKHE dEMEHTbI CXeMbl Kak: anoabl VD1, VD3, VDY u konaeHcaTopbi C6, C7 - MOrYT He HCTOJB30BaThCH).
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Puc. 2.89. MonTaxHas niara komMyTaropa 36.3734 (maciurab 1:1).
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Puc. 2.91. I'paduk 3aBucumoctn YO3 o
4aCTOThI BPALLIEHHSA KONCHYATOrO Baja

.

-4 t t t + t
600 1200 1800 2400 n, 00/MHH

Y3en paboTacT cieayoum obpa3om. UMnyabebl HU3KOIO YPOBHSA, CHUMAEMBIE C BLIXOJA HHBED-
Topa DDI.1, yepe3 auddepennupyromyio uens C4, R9, VD4 nocrynaiotr ua Bxon Taifimepa DAL,
BKJIIOYEHHOTO MO CXEME OAHOBMOpaTopa. BbIxoasble NPAMOYroNbHBIE HMIYILCHI OAHOBHOpaTOpa
HMEIOT MOCTOAHHBIC JUIMTENBHOCTb M aMIUIMTYAY, 8 YacTOTa MPOMOPLHOHANBHA YACTOTE BPALICHHA
KOJIEHYaTOro Bajia IBUraTens.

C nennrens HanpsbkeHuss R11 9TH MMOyabcbl NOCTYNAlOT Ha HHrerpupyouryto uens R12, C7,
npeobpasylonyto HX B IOCTOAHHOE HaMpsHKEHHE, KOTOPOE NMPAMO MPONOPHHOHANBHO YacTOTE Bpalie-
HHMA KOJEHYATOro Baja. DTO HaNps)KEHHE 3apsxaeT Bpemssajaloumui kowjeHcatop C3 okrTaH-
KOppeKTopa

Takum 06pa3oM, MPH YBEAHYEHHH YacTOTLI BPALUCHHS KOJIEHYATOTO Baja, NMPOMOPHHOHATRHO
COKpaulaeTcs BpeMsa 3apsAKH BpEeMsA3aJaloLIero KOHJEHCATOpa N0 HAMpPSKEHHA [EPEeKTIOYeHUs
noruyeckoro wieMeHta DDI1.4 M, cCOOTBETCTBEHHO, YMCHBIIAETCS BPEMsi 3aJePHKH, BHOCHMOH
IEKTPOHHBIM OKTaH-kOppekropoM TpeGyemas 3aBHCHMOCTb M3IMEHENUS 3aPAJHOTO HANPSDKEHHS OT
4ac10Thl 00CCMeuHBacTCs YCTAHOBKOH HaualbHOTD HAMpPsHKEHHUA Ha KowleHcarope (7, CHUMACMOro ¢
IBHXKa pe3ncTopa R11, a Takoke perymMpOBKOH JUIMTENEHOCTH BBIXOHBIX UMITYTL.COB OAHOBUOpaTOpa
pesucropom R10
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Puc. 2.92. Jlopaborannas cxema OK (no Bapuas1y 3)
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OKTaH-KOPPEKTOp € yKa3aHHbIMH 10PabOTKAMH 00ECTICYUBACT PET YTHPORKY 3alCPKKH MOMCH ra
3aXKHTaHMSA, IKBHBAJIEHTHYIO H3McHeHHI0o YOJ B npeaenax 0 = ~10° OTHOCHTeNbHO 3HAYECHUA, yCTa-
HOBJICHHOTO MEXAHHYECKUM OKIaH-KOPPEKTOpOM. XapaKrepucTHKa paboThl yCTpoifciBa, MPH TeX Xe
Ha4yaJbHbIX YCIOBHUAX, UTO U B IPHBEIEHHOM BbILIE MPHMCPE, [IPCACTABIeHa Ha puc. 2.91 kpuBoii 3.

ITpn MakcHManbHOM BPEMCHH 3aJIEPXKKH MOMEHTA 3aXXHTaHHs [IOTPEIIHOCTL No.yiepkanusa YO3
B MHTEPBAJC YaCTOTHI BPalIeHHs KofeHuaroro pana 1200 + 3000 06/MHH npaktHHeckH OTCYTCTBYET, IPH
900 06/MuH He npesblwaeT 0,5°, a B pexxnme Xon0cToro xoaa He Gonee 1,5 + 2°. 3auepxkka He 3aBHCHT O
H3MEHEHHUS HAMPAXKEHNA GOpPTOBOH ceTH aBToM00OMAA B npesiesiax 9+ 15 B.

JlopaboTaHHbIH OKIaH-KOPPEKTOP COXPaHAET CNoCOOHOCTL ODECMEdHBalb HCKpOOOpa3OBaHHE
NpH CHHXKEHHMH MHUTAIOIIEro HanpsbkeHus 1o 6B. Ecnu rpebyeTcs pactMpHTh [HANA30H perynupoBa-
Hua YO3, pekoMeHIyeTca YBETHYHTb CONPOTHRIIEHHE MePEMCHHOI0 pe3HUcTopa RO

Jins nanakupaHus ycrpoiicrsa noTpedyerca HCTOUHMK MHTAHMA HanpsbkeHitesm 12 + 15 B, mo-
60i HU3KOYACTOTHBIH ocLMnorpad, BOILTMETP M FeHEpaTop MMIyAbcoB. CHavalld BPCAMECHHO OTKIK-
4aloT BXOJHYIO Lenb Taiimepa DA, a nBuxok pesuctopa R11 ycranaBnusaioT B HilxHee (MO cxeMe)
nonoxeHne. Ha BXOH OKTaH-KOppeKTopa MOmaior HMOyabcbl 4acroTod <40 [ H, MOAKIIOYHB
ocuumiorpag K cro BbIXOLY, pe3HcTopoM R11 MOCTCHEHHO yBENMMUHBAIOT HAMPH neHHC HA KOHIEH-
carope C7 [0 NOABNEHHUS BBIXOIHBIX MMIIYJbCOB. 3aTEM BOCCTAHABIHBAIOT BXOAHYK® llenb Talimepa,
MOAKTIONAIT OocHuuTorpad K €ro BoIX0oy 3 M pericTopoM R1{} yCeTaHaBAMBAIOT [UNITEIBHOCTh BbI-
XOIHBIX UMITYAbCOB OIHOBHOpaTOpa paBHo# 7,5 + 8Mmc.

CHOBa NOAKITIOYAIOT OCLHANOrpad, 1IEPEBEAECHHbINH B PEX M BHEUIHE! CHHXPOHH3ALHH €O XK1Yy~
el pa3BEpPTKOH, 3amycKaeMOH BXOOHBIMH MMIMYJbCaMH (JIyUlIE BCETO HCIIONB30BATbL IPOCTEHIIHH
NBYXKaHabHbIH ocumanorpad), K BLIXOLY OKTaH-KOPPCKTOpA H pe 3HCTOPOM R6 ycTanaBiiBaioT BpeMst
3a/IEPXKKH BBIXOHOTO MMMY:bca | Mc. YBENHUYHBAIOT YacTOTY TeHeparopa fo 80 't 1 pesucTopom R10
yCTaHaBIHBAIOT BpeMs 3afepxKu 0,5 mc.

ITpoBepyB nocne 3TOro JUTMTCABHOCTD 331EPXKKH HMITYILCOB Ha dacToTe 40 ['11, peryiHpoBKy
TpH HEOOXOAMMOCTH MOBTOPSAIOT [0 TCX MOp, MOKa ANHMTEIbHOCTL Ha YactoTe 80 Il ie Oy.1¢T ToUHO B
IIBa pa3a MeHbIle, 4eM Ha yactoTe 40 I'it. IIpn aToM ciieayeT HMETL B BUAY, UTO 118 oOecledcHHs
cTabunbHOM paboThl OMHOBMOpATOpa 10 YACTOTHI CPadATBIBAHMA Y3Na BLIKIIOY.JdHS 331€PXKKH
MomeHTa 3akuranus (100 ') WIMTENbHOC T €ro BLIXOIHBIX HMITYILCOB (¢ JOJIKHA IIPCBRILIATE 9.5 Mc,
DaKTHYECKH B HAaTAXKEHHOM YCTPOHCTBE OHA HE NPEBLILIAET 8 Mc.

3areM 4acToTy reHepaTopa yMeHbIUaoT 10 200 1 H3MEPAIOT NOMyYaLMyo TIpH 2TOH YacToTe
3a/IEPXKKY BXOAHOTO HMMynbea. Eciin onn e Menee 1,6 + 1,7 Mc, To HA1wKMsaHHe 3aKaHUIBAOT, pery-
JINPOBOYHBIE BHHTHI IIOACTPOEYHBIX PE3HCTOPOB PHKCHPYIOT KPACKOIL, A ILTaTy, CO L10POHBI MCHATHBIX
[POBOIHHKOB, MOKPHIBAIOT HUTPOTAKOM.

B nporuBHOM ciyyae pe3ucTopoM R11 HEMHOroO yMCHLIIAIOT HAYWILHOC HATNPSKCHHE HA KOH-
nexcarope C7, yBeIM4HBAs BPEMH 33ACPXKKH [0 YKA3AHHOI BETHYHHBI, MOC.i HCTO MPOBCPAIOT H, ¢Clt
HEOOXOMMO, CHOBA BBIMONHAIOT PEryaHpOBKY 11a yactoTe 40 1 80 [t

He caenyer cTpeMHTbCS K CTPOTOii JIMHEHHOCTH YaCTOTHO#H 3aBHCHMMOCTHM BPCMCHH 3aJIEPKKH
Ha yuacTke Hike 30 + 40 ', mockosbKy 3TO TpebyeT 3HAYHTENLHOTO YMEHbUIEHHS HAYaJlLHOTO Ha-
npshxeHHs Ha KoHaeHcarope C7, 4TO MOXXCT IIPHBECTH K MPONAIAHHIO HMIIYTIBCOR 3aKHTaHNs HA CaMBIX
MajbiX 000pOTax KOJNEHYATOro Bajla MIH HCYCTOHYMBOH paboTe CHCTEMbl 3aKHTaHHs TNPH 3aIycke
J(BHraTens.

Hebonpmas ocTaToyHas MOTPEMIHOCTb, BBIPAKEHHAA B HCKOTOPOM YMEHLLUICHHH BPeMEHH
3a/IEpXKKH 3KMIAHMS HA HAYaIBHOM yJacTke (cM. KpuBYio 3 Ha puc. 2.91), oka3biBae1 CKOpee momo-
KHTENBHOE, HEXETH OTPHLATENBHOC BO3NEHCTBHE, NOCKVIBKY (aBTOMOGHTE N 310 XOPOILO 3HAIOT) Ha
Majbix 0obopoTax ABHraTeNb paboTAET yCTOHYMBCE MPH HECKONBKO 00 1¢C PaHIIEM 3a)HTaHHH

HananuTh ycToHuHBYI0 paboTy € BOJHE MPHEMIEMOH TOUHOCTLIO MOXK1IO U O¢ 3 ocLuuiorpada.
Henatot 3710 Tak. CHayaja mpoBepsioT paboTOCNOCOOHOCTh R00aBOUHOIO Y3na. 1as JTOro ABUIKKH
pesuctopoB R10 m R1l ycranaBmuBaloT B cpennee monoxeHue, k koHaeHcatopy C7 noakmoyaor
BOJILTMET, BKJTIOYAIOT MMUTAHHE YCTPOHCTBA U MOAAKCT HA BXO OKTAH -KOPPEKTOPd KMY,TLChI HACTOTOH
20 + 80I'u. Bpamas nBixok pesucTopa R10, ybexnaioTcs B WIMEHCHUH MOKAsaHHIT BOOLTMErpa.

3aTeM BO3BpaUIAOT ABHkOK pe3ucTopa R10 B cpeasee nonoxkeuie, a pesicrop R6 oxtau-
KOPPEKTOpa MEPEBOAAT B MONOKEHHE MAKCHMANILHOTO COMPOruBacing. OTKIONAlOT TCHEPATOp HM-
nynbcoB, U pe3ucTopoM R11 ycranaBnnBalor Ha KoHaeHcatope C7 nanpsoxerie 3.7 B TNonaioT Ha Bxon
OKTaH-KoppekTopa uMmnyabebl yacToToit 80 't 1 pe3anctopom R10 ycTaHARIHRAIOT HA ITOM KOHICH-
cartope HanpsbkeHne 5,7 B.

B 3aKm0MeHHe CHUMAIOT 1IOKa3aHHsA BOJBTMETPA HA TPeX 3HadeHusaX wacTtoTsl - 0 'y 20 'n u
40 'u. Oun nomkHbl 66ITh cooTBeTCTBEHHO 3,7 B; 4,2 B 1 4,7 B. Ilpn HEOBX0,11MOCTH PETryTHPOBKY
noBTopsoT. [lonkmnioyente 1OpabOTaHHOTO OKTaH-KOPPEKTOPa K GOPTOBO#H cHe reMe aBToMOOUIEH pas-
JIMYHBIX MAPOK HUKaKUX OCOOEHHOCTEH He UMeeT.
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IMocne MoHTaXa OKTaH-KOPPEKTOpa Ha aBTOMOOMIIb, 3alyCka U NPOrpeBaHus ABHrarels - IBH-
KOK pe3ucTopa R6 nepeMewiaior B cpefiHee MONOKEHUE U MEXAHHYECKHM OKTaH-KOPPEKTOPOM yCTa-
HABIIMBAIOT onTUManbHbIH YO3, Kak 3T0 yKa3aHHO B MHCTPYKLMH 110 3KCTUlyaTaunu apromobmwns. Ha
9TOM BCE PETryTHPOBKH 32KaH4HBAIOT.

TpexyieTHAs 3KCTUTyaTalks 10paboTaHHOTO OKTaH-KOppeKTopa Ha asToMobOune A3-2410, ¢ xoM-
MyTaropom 13(02).3734-01 (cM. puc. 2.93 u puc. 2.94, Ha HUX NPUBENEH OMUH U3 BAPHAHTOB MPUHIIUITH-
aJIbHOM CXeMBI M Iiarbl KoMMyTaropa 13(02).3734-01. Ipyrue BapHaHTbI paCCMOTPEHBI B 1 CIPaBO4HU-
K€) M MarHUTORNIEKTPHUYECKHMM JaTHHKOM, TIOKa3aNa 3aMETHOE YIy4ILEHHE XOOBBIX Ka4€CTB MaIlMHBI.

R9 VD4
VDI vD3
K1102b KC218X ) I?R KI212A +
ltcs ok
R6 R7 4710 10
R2 R4 1k0 62R X63V FI; o
C2 RS ’ [’]
82 1ou0 x160v Il 1O K20 V12 82k .
Rl ha L T > KT6306
—¢ KT6305
A 2k0 yis
\l~s> c3 c4]
X105 }71 68n  68n VT3
e rsk| Byps | = = KT848A L
" AT |Kas2iA X400V
d-M 1

Puc. 2.94. MoHTaxHast rulata kommyTaropa 13.3734-01 (macinrab 1:1).
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2. DnekTponublii OK npombinuienHoro obpasua a/1s KommMyTaTopa
3620.3734 u ero moangukauni (Mockaa)

Onextponnsiii OK (puc. 2.97) npentasHayeH [uis paboTbl B CHCTEMAX 3KHIAHMA ¢ KOHTAKT-
HbIM NpephLIBaTENIeM HITH JaT4uKoM Xoa.

MoHTaxHast TIaTa OKTaH-KOPPEKTOpa MpelcTapieHa Ha puc. 2.98.

Kopnyc 6noka (puc. 2.95) aHanorudeH xopnycy kommyrtaropa 3620.2734 (B MaJIEHbKOM KOp-
MyCe) ¥ KPEMUTCS CBEPXY LUTATHOIO KOMMYTATOpa.
TIpumeuanne. :

Tpu MCMONB30BAHMM OKTAH-KOPPEKTOpa B CHUCTEMAX 3aXHTaHHsA € JaTdukoM XoJjula, Heobxo-
numo kinemMy “Bxon ITp” 3aMxHyTH Ha KileMMy “Macca”.

K pasbemy X1
KOMMYTaTopa

Puc. 2.95. Buemnuit BHI okTaH-KoppekTopa (Macuitad 1:2).

3. BOK 3JIeKTPOHHOr0 32>KHT aHHS € OKTaH-KOPPEKTOPOM
NI3K-1

BHewHuit Buj 6710Ka okasaH Ha puc. 2.96-1.

IMpunuunuansHas cxema Ooka npeacrasieHa Ha puc. 2.99 u 2.101.

MoHTaxHas IUlaTa oka3aHa Ha puc. 2.100 u 2.102.
HNpumeyanne.

IMpu nogxmoueHun Omoxka [1D3K-1 k koHTaKTHOH cucTeMe 3axuranus, 9 seipon ([IpX) pasvéma
x| KoMMyTaropa Heo6X0IMMO 3aMKHYTh Ha *‘Maccy””.
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Puc. 2.96. Bueunnii sua:
1 ~ BnoKa 2EKTPOHHOTO 3aXHUraHNs ¢ OKTaH-koppektopoM JT3K-1 (macwrab 1:2);
2 - koppekTopa acToHauuu jisurateas KJAMA-1 (macwrab 1:1).

voxmgi| voxg

v
m
)
m
T
@




Vil

1(K)

Ix suis 7 DDI1, DD2 l 2(-)

3

RI3 k43 4(+)

RIl RI2 VD2
1k0 [I] 1k0 %HQSMA

I R7 O3k B EAYI

K BuiB 14 33k w0 [ Thowo

20V
DDI, DD2 ]R8 x
k56
Bxon
2 aCS 6 AX
-1-“10 'I'68n
. DD2 1
= 1
3 &
2T Bxoa
H ; n
P
g 2 A vDI
< __I N4148
E!
DD1, DD2 K176JIA7
VT4
KT312B 5
(KT315B) nUTaNHe
AX

Puc. 2,97. [lpuHnunuanbsHas cXema 31eKTPOHHOIO OKTaH-KOPPeKTopa.
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Puc. 2.98. MonTasxHas [11aTa 2AeKTPOHHOTO OKTaH-KoppekTopa (MacwuTab 1:1).
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Puc. 2.99. ITpununnuansHas cxema maatel 112 6710xa 91eKTpOHHOrO 3akuranus ¢ okraH-koppexropom [103K-1,
HyMepaLHus JeTaned BbINONHEHa COIMAaCHO MAapKHPOBKE Ha 3aBOJICKO 1/1ate
(pasbem X1 - Tuma 2PM22B10LH1B1 (OHLL-PT-09), cM. puc. 2.117-2).
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Puc. 2.100. MonTasxuas nnara [12 610ka 3neKTPOHHOrO 3aKMIaHus ¢ OKTaH-Koppekropom [T33K-1
(macmirab 1:1).
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Puc. 2.101. [TpurunnuanbHas cxeMa miarsl [11 610ka a3NeKTPOHHOIO 3aXHMraHus ¢ okTaH-koppexktopomM [193K-1,
HyMepallHs fieTalieil BBINOjIHEHA COTIaCHO MapKHPOBKE Ha 3aBOACKOH Mjare
(pasbem X1 - Tuna 2PM225101L1B1 (OHLL-PT'-09), cM. puc. 2.117-2).
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Puc. 2.102. MonTaxHas niara [11 610Kka 51eKTPOHHOTO 3aXHTaHHs ¢ OKTaH-KkoppekTopom [TO3K-1

(macwrab 1:1).
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2.5.5. LIEKTPOHHBIE OKTAH-KOPPEKTOPDBI
JJIA BECKOHTAKTHBIN CUCTEM 3AXKUTAHUA

1. Koppexrop aerouanun gsurarens KI1J/1-1 (Beibopr).

Koppexrop actonannm ey cxeMy i puc. 2 103, MOHTaRHYR 1L1aTY Ha puc. 2.104) npe/Hanha-
el Ui pydHoil pel ynipoBKH yIna O3 B OCCKOHTAKTHBIX CHCTEMAX 3aA.liallMs C JardukoM Xosua.
CopvecTHM ¢ kommyTatopamu 36 3734, 3620 3734, REMIX, HIM - 52 u ux ananoramn

Hla nepe.Heri makem KOPpeKropa pacmonoxeHs! (puc. 2.96-2):
- py¥Ka perynupoBku ymia O3;
- nepexnmodartens "Pesepn”;

- CHTHASTbHBIH HH{UKArop.

OCHOBHBIE¢ TCXHHUECKHE XaPAKTEPHCTHKH:

HomuHanbHoe HanpsoxeHHe - 128B;

Pabouui IMana3oH MUTaHBs - 6-158;

MakcnmasibHbli TOk norpelicHus - 30 MA:

Pabouuii nnanason xoppexkuuu yriza O3 - 0+ 12° (npu oboporax 600 = 4000 06, MuH);

ITapaMe rpbl BLIXOLHBIX HMIYJIbCOB
(nepexmouarens B nomoxeHuu "peseps”) - 175 %25 I'n (nmpu ckBaxuocru 3,0 £ 0,3).

Pexumsr paboTsi:

1. Pesxxim perynmposkn yrna O3,

DTOT PEXXHM MO3BOMIAET, U3 CAi0OHA ABTOMOOMIIA POH3BECTH KOPPEKTHPOBKY yriaa O3 o ycrpa-
HEHMs 1ETOHALMH MOBOPOTOM PYYKM PCTYTHPOBKH KAK MOCIIE 3alyCcKa ABHIATEIst, TAK U TIPH JIBHXKe-
HHUH aBTOMOOMIIS.

2. Pexxum pe3epBHOTO, aCHHXPOHHOTO 31KHraHust (MIePEKITIOUaTe b YC TaHOBACH B TOJIOKeHHE "pesepB”).

DTOT PEKUM NMPHMEHSIETCs 118 BbIABIICHUS HEHCIIPABHOCTH B CUCTEME 3KHMIaHHs WM B ClTydae
BbIXO/1d M3 CTPOst AaT4nKa X0Jua (3allyCTHTb JBUATE b H JIBUTATLCS CO CKOPOCTBIO 110 60 KM/4 B pexu-
M€ MaJlbiX Harpys3oK), a TaKkxe s MpOrpeBa CBeveli 3KMIaHHs Ul YCKOPEHHs 3alyCKa XOJIOIHOro
JBUraTens.

Cxema noaxmodenus K- 1 noxasana na puc. 2.96-2.

[pumeyanne. Ecni BLIBOALI CAeNaHbl NMPOBOJAMH OJHOTO 1iBE€1a, TO LBET NMpoBoia HeoOXoauMo
ONpEAeNsTb 0 MAPKUPOBOUILIM GHpKaM ¢ OYKBAMH. HAACTBLIMH Ha KOIIT(bI TPOBO;I0B:
O - opamxenblit; 3 - 3enénbiil, U - uépnsiit; C - cunni.

CurHanbHbIH UHUKETOP KOPPEKTOPA NMO3BOJIACT OlIPCACINTH BOIMOXHYIO HEUCIIPABHOCTL B CH -
CTEME 3aKUranus (r«)ma JABUraresls HC 3aﬂyCKilt‘TCﬂ) B COOTBETCTBHH ¢ Tabm. 2.9.

Taba. 2.9. Onpenenenne HEMCTIPABHOCTI B CHCTEME 3AKHIAHNS 110 COCTOSHUIO HHMKATOPA.

CocrosiHHEe MHAMKATOPA HeuncnpasHocTh B cUCTEME
VIH1HKATOp CBETHTCH NOCTORHNO NPH - HeHcmpasen ardik Xooana:
TIPOKPYUMBAHHH JIBUTATENS CTAPICPOM - 06upBaH peMeHb LIPIHBEIA PACIIPEIBATIA.
HHuauMkaTop He CReTUICs IIPH -~ HSHCHPABEH Jar4Hk Xouw;
MPOKPYUHBAHWH JBUTATENs CTAPTEPOM - HeT ROHTAKTa B pasbeMe L1aTHdHKa XomwTa;

- HET HATIPSOKCHUS MTHTaHIA Ha KOPPEKTOpE;
- O0OpBaH PEMEND MPHRO1A pacnpeBana.
VIHAMKATOP MHTaeT ¢ 4acTOTOH - HEHCTIPABCH EKTPOUHLII KOMMYTaTOp;
NPOKPY4MBAHHS ABUTATENS CTAPTEPOM - HEHCIIPUBEH POTOP PACTIPC.IC.IH1CIIs;

- HEUCIIPABHA KaTyilIKa 3aAH1 aiHs;

- HET KOHTAKT4 B IEIMH BLIX0,1a RCPPCKTOPA.

2. YerpoHcTBO IHCTAHIHOHHO! 0 peryjinpoBadus YAP-01 (Totwsiri).

[prsunnuanbHas CXeMa OKTaH-KoppeKTopa npejcTtasieHa Ha pic. 2,105
ModH raxxaas nnata Y,/P-1 nokazana Ha puc. 2.106.
Buewnnit Bia 6110ka noxasan Ha puc. 2.110-1.
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Puc. 2.103. IIpuHunnuansHas cxema koppexropa aeronaunu asurarens KIJI-1
(HyMepauus [eTaneil BbIIOJIHEHA COrNIaCHO MAPKUPOBKE Ha 3aBOJICKOH IL1aTe).
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Puc. 2.104. MoHTaxHas miara koppextopa aeronauny asurarens KIUI-1 (Macwra6 1:1).
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Puc. 2.105. [IpuHuHnnansHas cxeMa okTaH-koppektopa YIP-01

(nyMepalia feTanci BBINOIHEHa COIMIACHO MapKHPOBKE Ha 3aBOJCKOH IaTe).
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Puc. 2.106. MouTaxHas nuiara okraH-koppektopa YJIP-01 (macuira6 1,5:1).




3. Taxomerpudeckrii okTad-koppexrop OMH-012

OMU-012 {em. cxemy Ha pre. 2 117, MoirTaxnyo rnary Ha puy. 2.108), no cyTu. npoc ro npoBo-
paYHBaET pacnpelIeuTenb, cMetad MoMenr sakHranss (puc. 2.109-a). [Toaromy n1ast Sopebsl ¢ neto-
HallHcl OH MAJIO GPHIoIeH. Heh3s cro HeneIb3cEITh H ¢ KOMMYTaTopoM 360.3734, 1uk KaK nocnenHHi
HEHPECMEHHO hbIBeNET erc n3 crpos. OME-012 moxkio yeneulso #cnons3osaTh, KoTyia B aBToMoOue
€CTh ra3u0aoiHas yciaHOBKa 1M o 3anpasned Gensmiom AH-92, - 93, - 95 ¢ OKTAHOBLIM 4HCIOM
HIDKe nonokevdoro. I1pu y1om JHAMA30H KoppeklMH clie/lyeT HCIOAb30BaTh He Dolee yeM Ha Mmo-
noBuRy. [lpu GonbIMX BeanyIHax MOryT obropeTh "OeryHok" H KOHT4KTbI B KpBIIKE paclipenenu-
Tens.
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Pnc. 2.108. MonTtaxnas rwiara OMU-012 (Macita6 1:1).
Ilpumeuanne. Hymepauus BbIBOLOB MOXET IPOM3BONMTHCA TOYKAMHM HAa KOHLAX MOHTa)KHbBIX
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Puc. 2.109. XapakTepHcTHky onepekeHns 3axuranud: a - OMK-012; 6 - "Onrumym”.
1 - pacnipenenurens BA3-2108 (40.3706);
2 - OKTaH-KOPPEKTOp C NOBEPHYTOH HAIONOBHHY PY4KOH;
3 - KOpPEKTOp € MONHOCTHIO MIOBEPHYTOH PYUYKOH.

XapakTepHCTHKH H OIIHCAHHE JEKTPOHHBIX OKTaH-KOPPEKTOPOB H
010K0B 325KHI aHHA (KoMmyTaTopoB) ¢ OK nis BC3 ¢ parunkom Xosa.

4. DPY3-08, uMmeer HeonTHMaNbHbH pabouHil THANA30H KOPPEKUMH, HO 3aTO B HEM HET He-
nocTatkoB npucymux OMH-012. Ero MoxHO Hcnonb3oBaThk ¢ komMmytaTtopaMi 36.3734, 3620.3734
M MX aHAJIOraMH, a TAKXKE B CHCTEMax 3aXHraHus 6e3 pacnpeaenures.

5. "KoMIJIeKT 3aIHTBI 0T 4eToOHauHn" - Kopnyc GoKa aHajoOrH4eH KOpIycy KOMMyTaTopa
3620.3734 (B GonplIOM KOpIyCe) M KPEMHTCS IOBEPX €ro ¢ MOMOLILIO BTYNOK. YCTPOHCTBO aBTO-
MaTH4eCcKH yMeHblaeT yron O3 npu BOHHKHOBEHHH B JIBUraTelie NE€TOHALMH, KOTOpas yiaBinBaeTcs
aaTunkoM. Jloruka ycTpoiicTBa TakoBa - C NMEPBBIMH JETOHAUMOHHBLIMH CTYKaMH XapaKTepHCTHKa
OIEPEXEHHS 3aKUraHUA H3MEHSETCH Tak, YTOObl OHM Hcue3nu. EcCnu JeTOHalMH He NPOMCXOMMT,
XapaKTepHCTHKa ""Bo3Bpaluaercd Ha Mecto". OTciona U HENOCTAaTOK CHCTEMEI, JUIst ITOUIEPKAHHUS €€ B
PEXHMe HEOOXOAMMBI XOTH Obl cnabble NETOHAUMOHHBIC YAAphl, MONMHOCTHIO MCKIIIOYHTH MX OHA HE
MokeT. "KomrutekT" conepskut okono 40 3neMeHTOB, GONBINHHCTBO H3 HUX MHKPOCXEMBI - ClleqoBa-
TENBbHO CIIOKEH U BENHKa BEPOATHOC Ib AchexTa.

6. “OnTuMyMm’ - hopmupyeT HanboNee BRITOIHYIO XapakTepHCTHKY (pHc. 2.109-6). He menser
WITAaTHYIO 3aBUCHMOCT h Ha 000po1ax Huxke 800 06/MHH K TeM CaMbIM YIy4YlIaeT NyCKOBbIE KadecTBa U
cTabunusupyet paboTy ABHraresis Ha Xol10CcTOM Xony. Ero MoKHO HCIIONBL30BAaTE € JIIOOIM THIIOM KOM-
MyTaTOpOB, kpoMe 36.3734,

Ta6u. 2.10. [TapaMeTpbl 3MeKTPOHHBIX OKTaH-KoppekTopoB ;s BC3 ¢ natunkoM Xonna.

ITapamerpsl "Kommnexr | "Ontumym" i BY3 - 08** JPY3 - 08 OMH - 012
3alLMTHI OT
JeToHauuu"
Juanaszon Upas, B. 6+ 16 6+ 18 6+ 18 6+ 18 6+ 18
Cpennnii Inorp, A. 0,05 0,01 - 0,02 0,02
VYron koppekuus,  °. 0=16* 0+15 0+25 024 0+ 40
Jl1anazoH KOPPEKLHH
yrna O3 no o6opotam
KOJIEeHBAMa,  OO/MHH. 0+ 6000 800 + 6000 | 1200+ 5000 400 + 4800 0+ 6000
MecTo yCTaHOBKH. MOTOpH. OTCEK caJioH MOTOpH. O7CeK | MOTOPH. OTCEK CajloH
HsrotosuTEns. benblibl Mockba Kanyra Pura 3anopoxse
[Ipumeuanne:

I - * - Koppektuposka ymia O3 aBroMaTHyecKas;
2 - ** OkTaH - KOPPEKTOp B KOPITyCe KOMMyTaTopa.
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Puc. 2.110. BHemnuit BuA :
1 - oxtan-koppektopa Y/P-01 (macmTab 1:1);
2 - kommyTartopa LIK3-1M-OK “commutator Logic™ (Macwrab 1:2).
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Puc. 2.111. Dnexrpuyeckas cxeMa MOAKII0YeHNs koMMyTaTopa B BC3 ¢ arunkom Xomma:
1 - cBeun 3akMranusg; 2 - faTYHK-pacnpenenuTens; 3 - kommyrarop; 4 - K3; 5 - AB; 6 - B3.

7. Kommyratop LIK3-1M-OK (commutator logic)

TIpuHLMITHANIBLHAS CXeMa KOMMYTATOPa C OKTaH-KOPPEKTOPOM NpeCcTaBieHa Ha puc. 2.112 - ang
sapuaHTa 1, puc. 2.114 - 1s BapuanTa 2.

OCHOBHBIE TEXHHYECKHE XaPAaKTEPHCTHKH KOMMYTATOpA:

HomuHanpHOE HanpskeHHe NHTaHUs -12B;
Pabouwuii 1nana3oH NUTaHUs -6+16B;
Bropuunoe nanpsbxenue - npu Ru =1 MOM, Cur =50 ndp n Unur =6+ 12 B - 20 + 25 xB;
CKOpOCTB HaPaCTaHHs BTOPHYHOTO HAMPSHKEHHUS - 600 B/mic;
JnnTensHOCTs HHAYKTHBHOH (a3l HCKPOBOTO paspsana - 1,7 mc;
OHeprus 3anmacaeMas B MarHu rHoM none K3 - 140 mIx;
DHeprus HHAYKTHBHO# $a3bl HCKPOBOro paspsna - 45 mJ1x;
Tok pa3peiBa KOMMyTaTOpa -8+9A;
BpeMs OTKII04€HHS TOKa -2+3¢;
[uanason 6ecnepe6oiiHoro HCKpoo6pazoBaHus -20+9000 06/MuH.
OcHOBHBIE TEXHHUYECKHE XaPaKTEPHCTHKH OKTaH-KOPPEKTOpa:
HoMwuHarneHoe HanpskeHue -12B;
PaGounii qUANa3oH MUTaHHS -6+ 16B;

Pa6ounii nnanason koppexuun yrna O3 - 0 + 15° (npu o6oporax 1200 + 4500 06/MuR).

JlononHuTeNbHAs MOTPEUIHOCTS YCTRHOBKH BPEMEHH HakorneHuns sueprun B K3 - 3%.
flpameuanne.

Ecin ncnons3oBaHne OKTaH-KOPPEKTOpa He TpeGyeTcs, TO BMECTO [IepPEMEHHOTO pe3ncTopa 06s-
3aTeNbHO OMKHa OBITh YCTAHOB/IEHa NepeMBbIuKa C Toi ke KneMMbl Ne7, pasbeMa X1, Ha Maccy.

MoHTakHas n1aTa KOMMYTATOpa NpecTaBiIeHa Ha puc. 2.113- s BapuanTa 1, Ha puc. 2.115- ana
BapuaHTa 2. Buemnnii Bus koMMyTaTopa noka3sas sa puc. 2.110-2.

8. B/10K 3/1eKTPOHHOTO 32:KHT AHHA ¢ OKTAH-KOPPEKTOpM
193K-2

Bueninnii Bug 6oka nokasau Ha puc. 2.116.
IpuHuMnuanbHas cxeMa Groka npencrasieHa Ha puc. 2.118 n 2.120.
MoHTaxKHbIe MIaTHl MOKa3aHsl Ha prc. 2.119 1 2.121.
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Pitc. 2.113. MonTaxuas nsiata kommyraropa LIK3-1M-OK (“‘commutator Logic”) - BapuanT 1,
macurad 1:1.
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Puc. 7.115. Monraxsas miara koMmMyTaropa LK3-1M-OK (“commutator Logic™) - BapuanT 2,
macuirab 1:1.
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Puc. 2.116. BHewsuit B 610Ka 21€KTPOHHOTO 3aXHIaHUs ¢ OKTaH-KoppektopoM 11D3K-2:
! - ¢ pazbemom OHIT-31-52-7 B-AD3; 2 - ¢ pasbemom 2PM225 1011 1B (OHL-PT-09)
(MacTab 1:2).
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Puc. 2.117. Bremnu#t suj xonoaxu (passema) X1:
1 - OHIN-3I-52-7 B-A3; 2 - 2PM22B1011B1 (OHL[-PI'-09)
(macrutab 1:1).
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Puc. 2.118. Ilpurinnuansas cxema nnarst 112 610Ka 3nekTpOHHOTO 3@xHranLA ¢ vktad-koppentopon MMI3K-2,
HyMepauHs JeTaneil BBINONHENa COacko Ma KIpOBKe 1a 3aBOJICKOH MTaTe
(B ¢knOKax ykaszaHa HyMepalHs BbIBOJOK pasbema X1 - Tuna 2P!

22bi01IB1 (OHLI-PI™-09) oM. pue. 2.117-2).
Tipameuanue. Kiemma Ne7(2) pasvema X1 cho’lwytuﬂ LI TFOKTIOUEH S TAaXOMETpa.
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Puc. 2.119. MonTaxsas riata [12 610xa 21eKTPOHHOIO 3aXHraHis ¢ oxrad-koppexropom [33K-2
(macwrab 1:1).
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Puc. 2.120. Npunuunuansitag cxema naatsi I11 610ka snexTponnore saxuranug ¢ okraH-koppextopos [133K-2,
Hynmepaiint ieTaneii BbINo/ena COMIacio MapKHPOBKS Ha 3aBU.ICKOH NIare
(B ¢kOOKAX yKa3ana nyMepalus BhIBoAos pasbema X1 - tnna 2PM22B10I0 1B (OHL-PT-09), em. pre. 2.117-2).
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Puc. 2.121. MonTaxnas nnara Il 6noka 51€KTPOHHOrO 3aXKHranust ¢ okTaH-koppekropom [193K-2
(mactrrab 1:1).




3. MUKPOITPOLLECCOPHBIE CUCTEMbI 3A’KHTAHUA

OCHOBHBIMU HENOCTaTKaMM OECKOHTAKTHBIX CHCTEM 3aXXHMIaHHsA SBIAIOTCA: MCXaHMUYECKHiH
cnoco6 pacrpeneneHus HEPTHH MO LUIMHAPAM ABUraTeNs, HECOBEPIICHCTBO MEXaHMYECKUX aBTO-
MaTOB YTJIa OfepeXXeHHs 3a)KHIaHH, MOTPELIHOCTH MOMEHTA HCKPOOOPa30BaHHA H3-3a MEXAHHYECKOH
nepesauy OT KOJIEHYATOro Bajla ABHIaTeNs K PaclpeneuTemo.

HaunGonee nonno orsedaioT BceM TpeGOBaHMAM, MPENBABIAEMbIM K COBPEMEHHBIM CHCTEMaM
32)KUraHusA, CHCTEMbl C JJIEKTPOHHBIM PErylHPOBAHHEM YITIA ONepexeHus 3axuranuid. Cpeau
crnoco6oB peaM3alMd 3THX CHCTEM MOXHO BBIICIHTH IB2 OCHOBHBIX - aHANOTOBBIH M LMPOBOH.

AHanoroBsiit cnoco® OTHOCHTCA K 31ekTpoHHbIM C3 Gonee paHHEro MOKONEHHA, KOraa
aJemMeHTapHas 6a3a, HCNoNb3yeMas [T X MOCTPOEHH, HMENa Malylo cTerieHb iterpauuu. Hudpo-
Bole C3 sBasiorcst Gosnee COBEpPLICHHBIMM. B OCHOBY 1X paboThl MONOXKSHBI NMPHHLMIBI, WHPOKO
npHUMEHsieMble B BBIYHCIMTENbHOH TEXHUKC, B YACTHOCTH MMMY;ICHBIH McTO 06paloTKH CHrHANOB
Tlpu 3ToM BBICOKHI M HU3KHiT YPOBHH HMITYIbCHOTO CHIHATA MIPHHATO 0003HAYATH H(BPAMH COOTBET-
cTtBerHo “1” n “0”. Otcroga M ra:Banue cHeTemsl - muposas C3. Uudposie Gnoxit ynpasneHus
(KOHTpOJIIEPSHI) NPEACTABASIOT COUOH HeOONbILNE, PA3IHYHBIC MO CIOXHOCTH BBIYMCIIHTENH, OPIOK
paboThl KOTOPBIX 3a1a€TCs CMIELHATbHBIM 2JITOPHTMOM.

B cocraB undpoBoi MHKPOTIpOLECCOPHON CHCTEMBI 3axHranus (puc. 3 2) BXoaaT:
1 - cBeuM 3aKUranus; 2 - KaTylKa 3KUTaHus 2-ro ¥ 3-ro IMIHHAPOB; 3 - KaTylIKa 3KHraHus 1-ro ¢
4-ro UMIMHAPOB; 4 - KOMMYyTaTup; S5 - KOS0OJIKa [IMATHOCTHKH, 6 - BBRIKIIONATEb 3RKUTaHus; 7 -
KOHLIEBO# BBIKJIIOYATENb KapOlopaTopa; 8 - 211K pOMArHHTHbI KIanaH kapOloparopa; 9 - xoHTponiep;
10 - natuuk Temneparypbl; 11 - TUTUYHK YITIOBBIX HMIY:1bCOB; 12 - JaTYHK HAvaNa OTCHRTA.

B cBs3M ¢ MHHHMATIOpH3ALHEH KOMMYTATOPA €ro 4acTo GOBEIAHHAIOT ¢ KonTpomicpoM, CxeMa
CHCTEMBI 3)KUTAHUA ¢ TAKHM OJIOKOM YTpanneHus NMpencTaBnena Ha puc. 3.7,

PaccmoTpenHbIe Bbillle CHCTEMbI 3KUTAHHUS ABJIAIOTCS HANOOIEe MPOCTHIMI MHKPOMPOLECCOP -
HBIMH CHCTEMaMH Kak Mo 00beKTaM yHpaB,icHHs CICTEMUH 3KHIAHHA (HE MOMHOCTHIO MICKTPOHHAs)
U nuTaHus (kapOropaTop), TaK H HO MapaMerpaM, yYHTbIBAEMbIM NpH OOECMEYEeHHH ONTHMUIBHOTO
yrpasienus asuratenem. I103ToMy uHGbpPORbIe CHCTEMBI 3aXKHMIaHHs SBHIIMCH IIEPEXOIHBIM YTAroM.
TocneanuM NOCTHXEHUEM B 3TOH 0G;1ACTH CTAIM MEKPONPOLECCCOPHBIE CHCTEMBI YNIPABiECHHs IBUra-
tenem (MCVY]1), MakCHMalbHO YUHTLIBAIOHMIME TEXHHYECKHE MapaMeTps! apurateneii. s obpaboTkiu
HUHGOPMALMU O COCTOSHHH ABHIaTeNs i MPOTEKAIOUMX B HEM MPOLECCaX, NOCTYNAIOMWHKX OT pas3Hy-
HBIX JaTYMKOB, [{BUraTeH OCHAMAIOTCA CMIELHANbHBIM KOHTpoiepoM (MHUKkpo-OBM).

MHuKpONpoOLECCOpPHbIE CUCTEMBI YIIPABJIEHHs IBUTATEIIEM THIIIb YUCTO YCIOBHO MOXHO OTHECTH
K CHCTEMaM 3QXHIaHHsA, TaK Kak (YHKUMA HEMOCPENCTBEHHOrO 32)KHraHHA ABIAETCS B HUX UYACTHIO
pelueHus Borpoca 00 ONTHMH3ALMK XapaKTepUCTHK npurarens. Mukpo-3BM, ¢ ux cnocoGHocThi0
6bICTPO aHANM3UPOBaTh GONMbILOH 06beM MHGOPMALIMHU MO 3aTOKEHHBIM B HCM aNropuTMam (mpor-
pammam), obecneynBaeT COOTBETCTBYIOMICE BO3ACHCTBHE KAK HA CUCTEMY 3aXKHMIaHHA, TAK H CHCTEMY
nutanus. [locnennee yrBepykaeHNe vCOOEHHO BaXKI0, TAK KaK pAX 3a/ia4, B TOM YHMCAC M 3ajaya mno-
BbileHUA 3GGEKTHBHOCTH PaboThl JIBUraTess, HOCHT KOMIUIEKCHBIH XapakTep, 3aTparuBalomuii He
TONBKO CHCTEMY 3Q)KHTAHHs, HO H CHCTEMY TOIUTMBOIONAYH (BNPLICKA).

Cuctema 3axuranns MCY/] nonmHOCTBIO JIEKTPOHHAA “CTaTHUECKaA” - B HElt OTCY TCTBYIOT Bpa-
wasotrecs gerany. Cucrema 1o3BonseT GbICTPO U3MCHATD YION ONEPEKEHHUA 3KHIAHUS B KaXKIOM
LUIMHAPE HE3aBHCHMO OT APYTHX. biaronaps oTCyTCTBHIO Bpamaomuxces YacTeli pabounit auanason
yra O3 yBenuyeH npuMepHO Ha 10° M MOXET cOCTaBasTh 59° 10 KOIEHUATOMY BATY A KaXAOTO
LWINHApA.

[puMeHeHHe MUKPOMPOLCCCOPHBIX CHCTCM MO3BOIMIIO CYIIECTBEHHO IIOBRICHTH TOYHOCTD yIia
OMepeXKeHHs 3aKHTaHHA HA PavIMYHBLIX puekuMax paboTsl asuratens. B pesynsTate ymywiamncs
MpoLece ropeH s TOTUTHBA, YMEHbIIMIACh TOKCHYHOCTh OTPAOOTABIMX Ia30B M CHU3HIICS PacXosl TOM-
nusa. Jlpuratens ctan paboTaTh ycToHUMBee Ha pasmHuHbIX pexxumax. OcoGeHHO oTMevaeTcs yayy-
LIEHHEe TMPUEMHCTOCTH aBTOMOOMNA Onarojaps Gonee HaeHOMY BOCIUIAMCHEHHMIO CMECH BO BpeMs
pasroHa, koria MPOMCXONHUT HAHOOee MHTEHCHBHOE ¢e 00eHEHHE.
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3.1. CTATHYECKOE PACIIPEJEJIEHHE BLICOKOI'O HAIIPAXKEHHUA
MO HHJTHHAPAM [ABHUI'ATEA

CpeacTBa JNEKTPOHMKH TTO3BOJIMIH OCYLISCTBUTH pacnpefeNeHHe BHICOKOBOMBTHBIX MMITYIb-
COB N0 LMIHHIPAM JABUTaTENs MyTeM KOMMYTalliH HU3KOBOJIBTHBIX IiCMeH KaTyluex 3akuranus. Taxoi
croco6 pacnpenenelts Ha3blBalOT HU3KOBOJLTHBIM HIH CTATHYECKUM, MOCKONBKY OTCYTCTBYIOT Bpa-
HIAIOHIMECS HTEMEHTHI.

Hmxe paccMaTpHBaIOTCS NMPaKTHYECKHE BAPHAHTHLI CXEM CTATHYECKOrO pacrpeneneHus it
4EThIPEXTAKTHBIX YETHIPEXIMITHHIPOBBIX ABTOMOOUNIBLHBIX IBUTATENECH.

Ha puc. 3.1-a npenctaencH BapuanT C3 ¢ NpUMEHEHHEM KaTylleK 32)KHTaHUA TPAJHLMOEHOIO
HcnonHenus. CBeva 3aKHraHusa Kakaoro MWINHApa ynpasnsercs cobciBennod K3, nmeromeit nuau-
BHyabHbI KOMMYTAIGIOHHBIH KIHOY. YTpaieHHc paboToif kiiouel ocymiecTBisercs CHrHalamu
HOPMHPYEMBIMH KOHTPOILICPOM.

[lo Bropomy BapuauTy (puc. 3.1-6) 1Ba LUMIHHAPA, MOMEHT 32)KHTaHHUA KOTOPHIX CMELICH Ha
360° no xoneHYaTOMY Bajy, yIpaBnsioTCs ABYXHCKpoBo# K3 1 HCKpooGpasoBaHHe NPOUCXOMHUT OfHO-
BPEMCHHO B [IBYX LMIHHAPaX. [Be CHHXPOHHBIC HCKPBI B Pa3HBIX LIMITHHAPAX - HA CAMOM [€JIe OfMH H
TOT e pa3psl, TOK KOTOPOro MpoTekaeT uepe3 MOCNEI0BaTENbHO COENMHEHHbIE HCKPOBBIE MpoMe-
KYTKH cBedell. OIHAKO BBIICAIOWIAACS MPH ITOM JHEPTHA HCKPOBOTO Pa3psana PacrlpeNeTHICs MEXIY
HHMMH 1o-pasHoMy. Ee BenHyHHA NpAMO NMPONOPHHOHANBHA JABICHMIO B UMmunape. Ilpu 3tom onna
uckpa (pabouast) peann3yercs B KOHIIC TAKTa CKATHA M HATNIPUMEP B MEPBOM LIWIHHIApPE NpoU30HaeT
BOCIIaMcHeHHe paboucii cMecH, a apyras (XonocTas HCKpa B YETBCPTOM LIMIMHApE) - BO BPEMs 3a-
BCPILIEHHA BBIMyCKa OTpabuTABIIMX Ta30B M Pa3psi HHYEro He BOCTUIAMEHSET, JHeprus GecrnonesHo
paccedHad B 3TOM HHIIMH,IPE, CONOCTABUMA C NIOTEPSIMH B UCKPOBBIX TPOMEXYTKAX pacnpenenuTens B
GecKOHTaKIIibIX CHCTEMaX 3axHranud. 'lepe3 omMH TAakT XKapTHHA M3MEHHTCA - pa3pal B YeTBEPTOM
IMIHHAPE COBNAIET C DKOHYAHHEM TAKTa CKaTHA, a B IepBoM cpaboTaeT B xonocTyo. BTopas karynika
AHaNoOrHIHbIM 00Pa30M YIIPaBIsACT BTOPHIM H TPETBHM IIMIHH/APOM.

Bo3moxHO npHMeHeHHe ORHOH tcThipexuckpoBoit (puc. 3.1-B) K3 ¢ nByMs BKIIOMEHHBIMH
MOCIECA0BATENIBHO NEPBUYHBIMU 0OMOTKAMH, KOTOPbIC HAMArHUYMBAIOT CEPIEHHHK B [IByX Hampasje-
HHAX. Pacnipenenenne BHICOKOBONBTHBIX HMIYIIBCOB 110 LHIMEIPAM [IBHIATENS OCYLIECTBISETCS C o=
MONIBIO BHLINPAMHTEN HA BLICOKOBOJNBTHBIX IHOAaX (C 0OPAaTHBIM HAanpsHXKEHHEM, PABHBIM HANpsKe-
HHIO BO BTropHuHOH 06MoTke K3). 3nech Takke 1Be cBeuH 3axMraHus paboTaOT OXHOBPEMEHHO, T. €.
ozntHa Hckpa OyneT xonocToit. Ynpasinenne paboToH KaTylIkKH 3a)XHraHHA OCYLIECTRISETCA MO NEPBHY-
HO# CTOpOHE, aHAJIOTMYHO KaK BO BTOPOM BapHaHTE.

a) ) Q@+Unar

Puc. 3.1. [lpuHIMITHATTBHAY CXEMA CTATH-
4E€CKOTO paclpe/ie/IeHHs BHICOKOH SHEprUH:
1 - cBEYH 3aKHraHUS,

2 - KaTy1IKa 3aXHraHus;
3 - KOMMYTalMOHHBIH KJTI0Y;
4 - BLICOKOBONBTHBIH AHOA.
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Puc. 3.2. Cxema uudpoBoit MUKpONPOLIECCOPHOIE CHCTEMBI 3aXHUraHHs ¢ KoHTposepom MC2713-02:
1 - cBEUM 3aKHraHus; 2 - KATYIIKa 3aXHIaHHs 2-T0 W 3-TO WMIIMHAPOB; 3 - KaTyLIKa 3aXKHTaHUA 1-ro H 4-TO HIHHIPOB;
4 - KOMMYTATOP; 5 - KOJIOJKA IMATHOCTHKH; 6 - BLIKIIIOUATENb 3aKHIaHHs; 7 - KOHIIEBOM BBIKIIIONATENb KapGroparopa;
8 - aeKTpOMarHMTHBIH KnarnaH kap6ioparopa; 9 - kouTpomep; 10 - naTunk Temneparypst; 11 - JaTYHK yITIOBBIX HMITYJIbCOB;
12 - paTuuk Hauana orcuera; 13 - BcachIBalOLIHH KOIeKTOp; 14 - pene 3axuranus (ecnu ycranoeneHo); Ab - akkymynsrop.
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Puc. 3.3. Ocun:snorpaMmel HMIy;1bCOB TOKOB H HANPSLKCHUM, 1eiCTBYIOILNX:

a - Ha BbIROJAX KOHTpoJutepa: 1 - curnan “MowmeHT (curuan) 3axuranus” (C3); 2 - curHan
“Bribop xanana” (BK): 3 - curnan “Hawano otcuera” (HO); 4 - curnan “Yrnossle umirynbesr” (YH).

b - na BBIBOAAX KOMM) Ta10pU: 5 - HMITYNEChI TOKA Ha BbIXOJIE 1-r0 kaHa:1a: 6 - HMITYJIbChI TOKA Ha
BBIXOZIE 2-T0 Kamnasia; 7 - HMYNIbCLl HanNPsHKCHHS Ha BbIXOAE 1-ro KaHama; § - UMNYNbChl HAMPSHKEHHS
Ha BBIXO/IE 2-T0 KaHama.

¢ - BO BTOpHYHO# uenH K3: @  umnynbesl HanpsbkeHHs; 10 - HMIYJILCBI TOKA.
A - BMT nopune#t 1-ro u 4-ro uununapos; B - MoMedT 3axuranus B 1-M 1 4-M wununppax; C -
MOMEHT 3a)KHTFaHHA B 2-M H 3-M HHJIHH/paX.
®° - yron onepexenus 3axkurauus; [1 1 Ul - Tok 1 HanpsbkeHHe B nepsuunoil o6moTke K3; tu - Bpe-
Msl HakonneHHs Toka; Unp - HanpsixetHe npo6os 3a3opa cseur; Urop - HaNpshkeHHE rOPEHHs HCKPBI;
Ip - Tok pa3psina; tp - BpeMs paspsiia MeX/1y 31€KTPOJAMH CBEYH.
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3.2. HUPPOBASI MUKPOITPOLLECCOPHASI CHCTEMA 3AXKHUTAHUSA

Lndposas cHcTeEMa 3aXKHraHHsA NPEAHA3HAuE€HA [N YNPABICHHS 3AKHTGHHEM (MOMEHTOM H
3HeprueH HckpooOpPa3OBAHHMS) H JNEKTPOMATHHTHBIM KIIATIAHOM SKOHOMaH3epa MpHHYIHTENBHOIO XO-
nocroro xoaa (X X) kapGroparopa.

YnpasnenHe 32KHraHHEM OCYWECTRIISAETCS M0 ONTHMANILHBIM XapaKTePHCTHKAM B 3aBHCHMOCTH
OT YACTOTHI BPAIIEHHs KONEHYATOrO Bajla JABHIATENA, JABNEHISA BO BIYCKHOM TPYSONpOBOAE, TEMIe-
PATYpbI OXJIKAIOIEH JKHAKOCTH H OT MOJNOKCHHA JPOCCENbHOM 3aCNOHKH KapOiopatopa. Dnexipo-
MarHuTHbIH knanan DITXX kap6iopatopa BKMIOYAaETCS M OTKIIOYACTCS B 3aBHCHMOCTH OT HacTOThI
spaweHns KB asuratens ¥ oT NonoxkeHHs APOCCeTbHOH 3aCIOHKH KapSlopaTopa,

B cocras cuctemsl Bxoaar (puc. 3.2):

1 - cBeYH 3aXKHIaHHA; 2 - KATYIIKa 3aKHTaHHA 2-ro H 3-ro UHITHHIPOB; 3 - KaTylUKa 320KHralus 1-ro u
4-ro HUNHHAPOB; 4 - KOMMYTAaTOp; 5 - KONOAKA JHArHOCTHKH; 6 - BBIKIIOYMATENb 3aKHraHus; 7 -
KOHLEBOH BbixouaTens (KB) nonoxenns apoccenbuoit 3acIoHKH kapOlopaTopa; 8 - H1eKTPOMarHuT-
HbI# K1anaH kapOiopartopa; 9 - koH1ponnep; 10 - gaT4HK Temneparypsl, 11 - JaTyHK yrnoBbIX HMMY:Tb-
coB; 12 - 1aT4yMK Hayasa oTCYeTA.

3.2.1. KOHTPOJAJEP MC 2713-01 (-02; -03)

OcHoBHbIM y310M C3 sBNseTCs KOHTPOJLIEP, NPEACTABIAIONIHIT CO6OH HEKTPOHHYI0 MHKpPO-
NpOLIECCOPYIO CHCTEMY H MO CYIIECTBY ABIAIONIEHCA MHHHATIOPHOH cnenxanusuponantoil DBM. On
pkimodaet B cebs (puc. 3.4) 6noku soaa (ALIT) u BeiBOIa HHOpMaunH, AewHdpatopbl, GIOK MaMATH
- nocTosHHOE 3anoMuHatowee yerpoiictso (I13Y) B cocrase npoueccopa. B I13Y 3anucans! yrne: one-
PEXEHHs 3aXKHIaHHsA NPH Pa3NHYHOHN YacTOTE BPALICHHs KOJNEHYATOro Baja H Pa3iHyHOM pa3pexe-
HHH BO BNYCKHOM Tpybomposoze nsuratens. Mudopmauns B I3V coxpaHseTcs NMOCTOSHHO, He
3aBHCHMO OT TOTO, BKJIIOYEH MJIH BBIKIIOYEH HCTOYHHMK MHTaHuA. MHdopManus 3anvcana B AByX Ba-
PHAHTaX - XapaKTePHCTHKH U1 XONOAHOro (TeMrcpaTypa OXAaKIAIoeH XHAKOCTH ke 65°C - nns
I'A3- 3302) u nporpeToro Asurarens. HyxHas XapaKTepHCTHKa BbIOHPAETCs MO CHIHATY C MOIYNpo-
BOJHHKOBOIO JaTYHKa TeMMEpaTypbl oxnakaatoweit xuakocTH (Tox:n) noporosoro THma, nocTynaio-
urero Ha 10" pa3psn agpeca I[13Y A10. ITponeccop, BuinonHeH bl Ha Mukpocxeme KM1823BY 1, gop-
MupyeT curuan “crapr ALIIT”, nmo koTopoMy ycTpoicTso Bsofa-sbisozia (YBB) 3anyckaeT npeoGpazo-
Barenp “HanpsbKeHHe-BpeMs” M Ha4HHAeT H3MEHEHHE HANpsDKEHHs C JAaTHHKA HAarPy3KH ABHraTens B
undposoii koa. INo curnany “Konen npeobpasosanns” yc1aHaBnnsaeTcs B ceTH aapec 13V B paspagax
A5 + A9 c gonyckoM k HeobxonuMoi HH@opMauuu. Hawano M3MepeHMs HAarpy3KH ABHratens H
BBIYHCIICHHS YIJIa ONEPEXEHHs 3KHI'aHHA CHHXPOHH3HpoBaHo ¢ uMitynscom HO. Boruncnenne YO3
peanu3yeTcs MPOLECCOPOM MO XKECTKOMY anropHTMy. Koraa seaHunia BbIYHCIECHHOIO YIa COBNagaeT
C YIII0OM MOBOPOTa KONEHYATOro Bajla, N0 CHrHany ¢ npoueccopa uepes ¥YBB sknouaercsa 6nox GH3
(dopmupoOBaTENb HMITYNILCOB 3aXKHraHUs) Ha MHKpocxeMe KM 1823 AT |, BbipabaTbIBalowiit HMIYTbCHI
3aKHTaHHA MOCTOSHHON CKBXKHOCTH, MojasaeMble Yepe3 Kmod C3 Ha Bbixoa 610Ka ynpaBneHH.

B koHTponnep BCTPOEH MONYMPOBOAHHKOBbIH AardHk paspexenus ([P) TeHsomerpuuyeckoro
THMA, KOTOPbIH COEIMHSAETCS LITAHMOM C BIYCKHBIM KONIEKTOPOM ABHraTens, HHOOPMHpYIOWHH O
Harpyske JBHIaTens.

Bce BbIXOIBI KOHTpONIEpa BBIMONHEHBI B BHEC TPAH3UCTOPA CTPYKTYPHI N-P-n C “OTKPBITBIM
KOMJIEKTOPOM”, C HAarpy304HOH cnocoOHOCTHLIO He Honee 10 MA.

Kontponneps: MC 2713-01, MC 2713-02 1 MC 2713-03 ycTaHaBIHMBAIOTCS Ha pasIHYHBIX
THNax asurareneid asromobuneit BA3-21083, 3kJ1-4314 u apyrux, OTCIOia H pasmyune HX 3aKiIo-
4aeTCs B OCHOBHOM B JaHHBIX, 3an0XeHHbIX B [I3Y, 06 yrnax onepexxenns saxuranus (onpeacneHHble
LIS KKAOTO THNA JBHIAaTeNs) H NOpOrax BKIIOYEHHS H OTKIIOUEHHS MEKTPOMATHMTHOIO KianaHa
kap6lopaTopa. Ha3HaueHne BBIBOJOB B pa3beMe JDTHX KOHTpPOJUIEPOB COBMAJACT H faHo B Tabm. 3.1.

KoHTponnep BbinonHseT cneayomme GyHKUHH:

- Ha ocHoBe HHGODMalHH, NONYYEHHOH OT JATYHKOB O YACTOTE BPAUICHHS KONEHYATOro Bana
JBHTaTeNs, NaBJIEHHH BO BIIYCKHOM TpyOOmpoBo/le, TeMMepaType OXNaXaalolieil 5KHAKOCTH H [10M10-
*KEHHH POCCENbHOH 3aCTIOHKH (3aKphITa HIIH OTKpbITa) KapOlopaTopa, KOHTPOJIICP YCTAHABIMBACT Ofl-
THMAJIbHbIE YTIIbI OMEPEXEHHs 3KHTaHHA H COCTOSIHHE (BKIIOYEHHOE HIIH BBLIKIIOYEHHOE) JNEKTpo-
MarHuTHoro knamnana I[1XX xap6ioparopa;

- TIPOM3BOANT HHTEPTONSALUHIO (PACHET MPOMEXYTOUHBIX 3HAYEHHIT) YITIOB ONMCPEXEHHS 3aXKUTa-
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Puc. 3.4. CTpykrypnas cxeMa KOHTpoJIepa.

Ta6a. 3.1. Hasnauenue BpB0OJ0B B pasbeMe konTtposurepos MC 2713-01, MC 2713-02 u MC 2713-03.

Howmep BriBona Ha3snayeune BbiBOA
1 Beixon curHana ynpasnenus knananom 9I1XX
2 IMoason HanpsbkeHHs nuTanus, +12 B
3 Brixoa Ha koMMyTaTop curdaia C3
4 Boixos Ha koMMyTaTop cHraaia BK
5 Boixoa curnana HO g nHarHocTuku
6 Bxon cHraaga ot KOHIIEBOTO BBIKIIIOYATEN s KapbOropaTopa
7 Brixoa curnana YU anst AMarHoCTHKH
8 Bxox HO1 nnst curHana ot garunka HO
9 Bxoa YU ans curnana ot matuuka YU
10 OO6wmit (Macca)
13 Brixoa curnana C3 st TAXOMETpa M AHATHOCTHKH
15 OOuMH MPOBO KOHTPOILIEPA H IAaTHYHKA TEMIIEPATYPbI
16 Bxozx cxrHana oT gaTunka TeMnepaTypbl
18 Bxon YH2 nnst curnana ot garuvka YU
19 Bxox HO2 ans curnama or garynka HO

HHs 1 BbIpabarbiBacr ynpasssioiine curaansl “MomeHT (Curdai) saxuranus” (C3) (ocunnnorpamma
1) u “Bsibop kanana” (BK) (ocnunnorpamma 2) s obecnedcHust HYHKUHH CTATHYECKOTO pacrpese-
JIENHS DHEPI MM TI0 LIMIHHAPAM JIBUraTens ABYXKAHATbHBIM KOMMYTATOPOM, a TAKXKE BBIJAET CHIHAI
yNpaBleHns Ha NexTpoMarauTHeIH knanan HMIXX rap6iopatopa;

- BBIIACT IS HATHOCTHYECKHX nesiel cpopMHpOBAHHBIE CHTHANDBI (MPSAMOYTONbHbIE HMIYIb-
Chl) JaT4HKa Hadana otcucta (10) ¢ Bbisoga 5, natyvka yrnosbix Hmmynscos (YH) ¢ seiBona 7 1 1y6-
JIMpYeT CHTHAI MOMeHTa 3axkHranus (C3) Ha BeiBoze 13 (COOTBETCTBEHHO OCLH/INOrPaMMbl 3, 4, 1 1).

Curnan C3 uMeer yrmoByio JUIMTEnbHOCTh HMNynbeos 12012° no konenyaromy saity. MOMeHT
HCKpOOOpa3loBaHHA omnpeRenscrcs ¢pe3oM HMMMynbca (MepexojoM C BBICOKOTO YPOBHA Ha HH3KHi).

Curnan BK umeer yrjosyio 1nuTensHoCcTh uMnynbcos 180° no koneHyaToMy Bany. MomeHT
HCKpOOOPa30BaHHA ONpENENACTcs ICPEX0;10M C HU3KOTO YPOBHS Ha BBICOKHMH, Ans 1-ro u 4-ro uMnHH-
JIPOB H C BLICOKOrO YPOBHS H HH3KHi1. JUISL 2-10 H 3-T0 WHIHHAPOB.

Curnan HO renepupycics oann pas 3a o6opor KB. [lepexoa ¢ HH3KkOro yposHs Ha BBLICOKHH
COOTBETCTBYET IMONOXKEHHIO ropintick 1-ro 1 4-ro unnuuapos B BMT.

Curuan YU renepupyerces 128 pas (o ukcny 3yGbes Ha o6oze Maxoslika) 3a oquH obopor KB.
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KOMMYTATOP

ONeKTPOHHbIH ABYXKaHAIbbIH KosiMyTaTop 42.3734 nan ¢420.3734 (puc. 3.6) 1uMeeT 1Ba Bbl-
xofa (KaHama) Ins MOAKTIOYEHHS JBYX KATYWEK 3aXHrauusa 2 1 3. Tak ke, Kak H B GecKoHTakrHo#
CHCTEME 3aXHIaHHs, KOMMYTATOp fIPCAHAZHA'CH JUIA [PePBHIBAXHS TOKA R (CPBHHHBIX OGMOTKaX
KaTylleK 3axHraHus. [IpepblBaHHe TOKa MPOHCXOMT 34 CUET JAMHPAHHA MOILHLIX BBICOKOBONBTHBIX
BBIXOJIHBIX TPAH3HCTOPOB B KK.IOM KaHaJe.

KommyTaTop no ynpasastomum iuMnynsbeaM (C3 1t BK) koHTponepa npoussoauT noouepentoe
BKIIIOYEHHE KAHANIOB H, CIISIOBATCABHO, KATYINEK 3KHIAHHA, a Takxke HOpMUpYeT HMITYThCHI ToKa 11
(ocumnnorpamMmsl 7 U 8) B MEPBHYHBIX OGMOTKAX KATYIICK 3QAKHIAHHS B TCYEHHC BPEMEHH tn, Hasbl-
BaEMbIM BPEMEHEM HAKOTUIEHIHA TOKA.

Bp160op KaHana KOMMYTATOpa MPOMCXOHT 3a CYET CXCMbl pasfiesieHHs KaHAIGE Ha OCHOBE KO-
4eBOro Kackasa Ha TpausgcTope VT1.

KomMyTaTopsl Takxke cHabXeHbl YCTPOHCTBOM HOPMHUPOBAHIS CHIHANA Ul YNIPaBieHHS Taxo-
metpoM (VD17, VD18, R46, R47 - B kommyTatope 42.3734 u VD3, VD4, R22, R23 - B koMMyTaTOpe
6420.3734).

TIpHHUHMITHANBHBIE CXEMBI 3THX KOMMYTaTOPOB MpPeACTaBNeHb Ha piic. 3.7 1 3.9 - nn5 42.3734 u
Ha puc. 3.11 - st 6420.3734.

MoHTaxHbIe NaThl NokazaHbl Ha puc.3.8 u 3.10 nnsg kommyTatopa 42.3734 u na puc. 3.12 - nns
KOMMyTaTopa 6420.3734.

Hasnauenne sbiBozos B pazbeMe X1 aByxkaHansnslX koMMyTaTopos 42.3734 n 6420.3734:

1 - Beixon k K3 2-ro u 3-ro unnuHapos;
2 - O6mmi (Macca);

3 - BeIxox Ha TaxoMeTp;

4 - Hanpsbkense nutauus (+12 B);

5 - Bxoa curnana BK;

6 - Bxon curnana C3:

7 - Boixoa k K3 1-ro u 4-ro umanuapos.

CxeMmy (cM. puc. 3.63), monoGHy0 NMPHHUMMHAILHOM CXeME ABYXKAHANBHOTO KOMMYTaTopa
6420.3734, uMeeT H KOMMYTATOP HCTIONL3YEMBbIH B MOAYIAX 3XKHIaHHs (BHCUIHMI BHA MOyNeH CM. Ha
puc. 3.5). B aByXKaHaIbHBLIX KOMMYTAaTOpaxX MOAYNeH 3aHraHHs, GyHKUHH 1o (OPMHPOBAHHIO 3a-
JIEPXKKH 3aXKHIaHHs H BpEMEHH HAKOTUIEHHS JHEPrHH, KOTOPbIC HE HCITONB3YIOTCS B MHKpocxemax DA 1
1 DA2, BbINONHSAET KOHTPONNED.

IpuHuKMn paGoTH KOMMYTaTOPOB Ha MuKkpocxemax K1401Y/11 (42.3734), L497B (6420.3734) u
L497D1 (Moaynb 3axHraHys) pacCMOTPCH B IEPBOM CTIPABOMHHKE.

Puc. 3.5. Buewnui BHA MOTYns sakHranis 118 fABHrateneii BA3:
1 - ¢ pactipe/iesIeHHLIM BIPBHICKOM: 2 - C MOHOBIIPBICKOM.
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Puc. 3.6. Buewnuii Bua xommytaropa: 1- 42.3734; 2 - 6420.3734
(maciTab 1:2).



114

B

2k7 [5

R37 [h
k24

® Q0

% 2}‘27 % Izzll? K BbiB. 11
* DAl
—{Z {7}
Mis M V17
‘ 6
T DAL K1401Y/11 s KT6305
3 ) IZDA” L KT3A
ulo | vr2 2
R4 KT342A s III‘ 101, v + 10k VD8 e
: 3k - KC596B 22a g
. RI2  RI4 24k R27
& MASLIL DAL 10k -
ﬁs _ch LY q dcr C9
2 R28 T 68n 10
LT s T
VDI )
KAS21A R29 VD10
i R4 10k R KI209A
RS k7
5 skl )
BK VTl
R8 [KT342A RISTY T[] D6 R30 __=C8 [I] R40
skl KADis DALZ 68k skl lKC]-WA 10k 68n 1k0
L 2 /DS
vb2 7P KA521A DAL4 230 vps  Cl2
KI521A w5 D7} 3 10k VD7 KCS96B 220 4
30k R17 {7 KC456A o
30k R32 VT6 o
10k KT6305 plOI_
,
RIS ¢ ﬂé{;g R33 VTS g
M30 33 ok | KT342A VDI
R38 [ KJI209A
1k0 ‘K
K BbIB, 4 .
DAI v o
R34 R39 R41
30k 0,1R 7| 0,IR

Puc. 3.7. [lpuHunnuansHas cxema niatsl ynpaBieHus komMmyTaropa 42.3734.
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Puc. 3.8. MonTaxwuas nnata ynpasiacHus kommyraropa 42.3734 (maciurab 1:1).
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Puc. 3.9. [pununnyansuas cxema cunoBoif 4actu komMmyTaropa 42.3734.
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Puc. 3.10. MoHTaxcHas rj1aTa cu/0Bo#i 4acTi kommyTtaropa 42.3734 (maciurab 1:1).

expert22 gna http://rutracker.org



http://rutracker.org

0s1

RI8

o1

BU931ZPF1

k33
R2 RS DAL
K10{] 1k0 1497B Y vp3
KJ209A
5 =]RZO
0,IR
L8
Wi
Cs
10x16V
T R7
4 KT3426  ki0 g
o 71
e vb2 B HR8|6
1pon 16V IN3029E 68R
418 ll6] C12
L 110x16V]
9 R17 []R2!
BK T G OR Bh
5 10 1 C13
° e
1 ICH
6 RI __! w2z X
82R DA2 12 vD4
C3 KJ1209A
R3] N L4978 R10 82%
VDI Cl k10 k82 13 ~
IN3029E p22 C1s5 RI3 R19
3 202 k2 k33
2 RI VT3
I :Ok BU931ZPF1
1 14 (V7
\‘:2 1
0

Puc. 3.11. [TpuHumMnuanshag cxeMa ABYXKaHaabHOTO KoMMyTatopa 6420.3734 (TY37.464.008-86).
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Puc. 3.12. MoHTaxHas NJ1aTa iByXKaHanbioro kommyraropa 6420.3734 (TY37. 464.008-86), maciuTab 1:1.



KATYUIKA 3AKKHTAHKA

B MMKPOHPOHCCCOPHOX:X CHUCTEME YyIIpaBICHHUA NBUTATEIEM IPUMEHAIOTCA ABC KaTyIIKH 3aXXUra-
Hug 29.3705 (vu apyrue ¢ aHanOrM4HbLIMM XapaKTepHCTHKAMH) BBICOKOH SHEPTHH C IByMs BBICOKOBO-
JILTHBIMH BBIBOJAMH M € Pa30MKHYTbIM MarHMTONPOBOAOM (cepAedHHKOM). J[Be KaTyIIKH 3a)HUTraHus
YCTaHOBJIEHbl I MCKIIIOYEHHS PacTpenesuTeNs 3aKHTaHHA, YTO YMEHBLIAET YHMCJIO KOHTAKTOB B
BBICOKOBOJILTHOI LieNY M MOBbIIIAET HaleXKHOCTb paboThl chcTeMbl. Katyiuka 3 reHepupyeT BbICOKO-
BOJIBTHBIE HMITYJIbChl Ha CBEYH 3aXKMTaHHs NIEPBOTO M YETBECPTOrO UMAMH/POB, a KaTyIlKa 2 - Ha CBCUH
32)KUTaHuA BTOPOTrO M TPETHETO UMIMHAPOB, IPHYEM HCKPOBOH pa3psiji NPOMCXOANT ONHOBPEMEHHO Ha
JIByX CBeYax 3akuraHus (repBOTrO M 4ETBEPTOTO MJIM BTOPOTO M TpeTbero nHaMHApos). [TostoMy 3a
BpeMs pabouero umkia (18a 060poTa KONEHYaTOro Bafla) B KaykIOM UHIHHAPE IPOHCXOIMT JIBa HCKPO-
BbIX paspana. OnvH (pabounit) MPOUCXOOMT B KOHUE raKTa CKaTHsA, a BTOPOH (XONMoCToi) NIpUXOAMTCS
Ha KOHell BbIlTycka OTpaboTaBIIMX [a30B.

JATYHKH CHHXPOHHM3ALHH

Jaruuk 15 Hayana orcyera (HO) u natuuk 16 yrnosbix uMmnynscoB (YH) - onuHakoBble, HHIYK-
TuBHble (14.3847 unyn 141.3847) v BLINOMHEHB B BUAE KATYIIKH C MATHUTHBIM cepaedHukoM. OHu
YCTaHOBJIEHbl Ha KapTepe CLEIUICHUS HaJ MAaXOBHKOM [BHTaTels M MpeJHAa3HauYeHbl IS CHHXPO-
HU3auuM paboTs! kotposiepa: aarauk HO ¢ BMT nopiuHeii nepBoro ¥ 4eTBEpTOro WHIMHAPOB, NaTYHK
V¥ ¢ yroBbIM MookeHHEM KOJIEHUA10ro Baja (4epes kaxable 1,4° no kojgeHyaroMy Bay, T.e. 2,8/2).

Jarunk HO ycTaHOBNIEH HaJl MapkepHbIM (pernepHbIM) IUTHGTOM, 3apecCOBaHHbIM B MaXOBUK,
U TeHEepUpYeT MMIY/IbC HANPSHKEHHS B MOMEHT NMPOXOX/EHHSA B €r0 MarHUTHOM [10Jie MapKEPHOTO
wtHdTa. ITOT MOMEHT COOTBETCTBYET NnooxkeHu0 BMT nopiuteit nepBoro u Ye€TBEPTOro LHIMHAPOB.

Hartuvk YU pacrnionoken Hanx 3yGuaThiM 06010M MaXxOBHKA M M€HEPHPYET MMIyNbCHI TIPH TIpO-
XOXIEHNH B €ro0 MarHNTHOM nosie 3y6beB o6ona. ITockonbky unciio sybbes obona 128, To nepnox M-
nynbcoB natuuka Y paeen 360 : 128 =2,8° no koneH4aToMy Baty.

MpuHuMI feHCTRUA AaT4HKA OCHOBAH Ha 3aKOHE DJIEKTPOMarHMTHOH uuaykuuu. Koraa non cep-
JIeYHHKOM [POXOaUT eppOMarHHTHbIN NpeaMeT (Haripumep: 3y0 Betilia MaXOBHKa), B KaTyIUKe JaT4H-
ka uHaykuMpyetcs JC. BeauuiiHa e 3aBUCHT OT 3a30pa MeXIy CepIeYHUKOM JaTuMKa M 3yOOM BeH-
ua, a TaKXe OT 4acTOThI BpaileHus KB.

Hmnynscsl, renepupyemsle narunkamu HO v YU, nokasansl Ha ocunmiorpammax (puc. 3.13).
AMmMTYna uMIyabcoB HanpsbxeHHs 0,2 + 100 B B quanazoHe yacToT BpallleHHs KOJEHYATOro Baja
25 + 6000 06/MuH. 3a30p MeXy CEpAEYHHKOM JaTylKa M BeplUHHO# 3yba obona MaXxoBHKa WM TOp-
1OM MapkepHoro wrHdTa nomkeH 6b:1h 0,3 + 1,2 MM (puc. 3.14).

I'pybo oueHMTb HaNMMUHE MMITYIbCOB, TEHEPHPYEMBIX JaTYHKOM, MOKHO ¢ TIOMOLULIO BOJIBTMET-
pa riepeMeHHOro TOKa, IPOBOPA1HBas IBHIaTe b CTapTepoM. EC/TH MMITyIbCOB HET, TO Halo IPOBEPHTH,
HeT Ji1 00pbIBa B 06MoTKe (conpoTusierne o6MoTkH K40 + 50 R) ¥ npaBHIsHOCTD YCTaHOBKY JaT4yHKa.

3
w
N
1)
o
25 £ 0,065

2 N
+
3
78° 3
Puc. 3.13. OcuniuiorpaMMa MMMy IbCOB AATYMKa: Puc. 3.14. CxeMa yCcTaHOBKH JaTuHMKa
1- nayana otcyeta (HO); 2- yrmoBbix umnynscos (Y ). YITIOBBIX UMITY/IbCOB:

|- maTyuK; 2- KapTep CUETICHHUS;
3- BEHEU MaXOBHKa.

JATYHK TEMNEPATYPbI OXJIAKIAIOWEHR KHAKOCTH ABUTATES

Jatuux temneparypsl - Tina 19.3828, noaynpoBOAHMKOBBIH, ¢ JIMHEHHOHN XapaKTepHCTHKOM.
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Vit YC1aHOBJIEH Ha BBIIYCKHOM naTpybke oxnaaciatouien pyOatiky aurarens. BHyTpH kopryca aat-
‘MK J1AXOJMTCA CrEUHalbHas MHKpOcXeMa B 3aBHCHMOCIH 0T TeMneparyphl H3MEHAETCA NajieHHe
HaNpsACHHSA HA BBIBOJAX JaTYMKa. DTO LaJeHHE HaNpskeHHs (B MUUTMBOIBTAX ) NIPH NTMTaHHUM JaTy-
Ka MOCTOSAHHBIM TOKOM 1,5MA YMCJIEHHO PaBHO TeMIIepaType oxnaxaawoulei xuakocty (B KensBuHax),
YMHOXCHHOH Ha JIECATh.

{Ipumep. donycTiM, TeMnepaTypa oxnax jaoueit »xukoctH paBHa 273°K (0°C), Toraa:
U=273-10=2730MB=273B.

BrixoaHoe Harpsikenue JaTYMKa B KOHTPOJUICpe npeodpasyeTcs B CHTHAJIBI IByX BUIOB. TeMme-
patype Menble 50°C cOOTBETCTBYST CHIHAl HU3KOTO ypOBHS, a Temreparype Gonbiue 50°C - curnan
nbIcokoro ypoBHs (11 BA3-21083). ITo oTHM cHrHanaM BIGHPAETCs IO ONepeskeH s 3aXKur aHus [l
1BYX COCTOAHHI1 ABUTaTells: XOAO0HOTO HIIH Fopsyero.

PABOTA CUCTEMbI

Ipy BKJIIOUEHHMH 32)HT'aHMA HanpshHkeHHE NMUTaHUA OT aKKyMY/IATOpHoi Oarapeu uepe3 MOH-
TaXkHbIA OJIOK M BBIKJIIOYATENb 3a)KHTaHHMsA 6 MoJaeTcst Ha BbIBOJ 4 KOMMYyTaTtopa 4, BbIBOA 2 KOHT-
ponnepa 9 M K HM3KOBOJIBTHBIM BbIBOAAM KaTyllek 3axuranus 2 u 3 (puc. 3.2). Ilpu nycke nsurarens
CTapTepoM MaxOBHK HauxHaeT Bpamarbes u aatunku HO u YU BbipabatsiBaiot ummynscsl (puc. 3.13)
Ha xoHTposuIep. KoHTposiep npeoOpasyeT HX B MMIYIbChl NpAMOyrosbHo# dopmsl (3 u 4, puc. 3.3),
onpenenseT o HUM YacToTy BpailleHHs KOJIEHYaTOro BaJia M ero yrioBoe rnojoxexue. OXHOBpEMEHHO
oT aar4vka 10 nocTynaloT NaHHbIE O TEMIIEPATYpPe OXTAXAAIOWEH KHAKOCTH, a OT JAaTYHKA HABJICHHA
(pacrnosIoxeHHOTO B KOHTPOJIICPE) CBEACHHS O pa3pexeHHH BO BIYCKHOM TpyGonpoBoe ABHaTeld.

KoHTpostep B 3aBMCMMOCTH OT HH(bOpMaLMH, MOCTYNaIIeH OT 1aTYHKOB, BLIGMpaeT onTHMa-
NLHBIH YTOJ ONEPEXCHHS 3aXHMIaHUs Wik JaHHBIX YCI0BHH U Gopmupyet umyiascsl C3 u BK (coot-
BeTcTBeHHO 1 ¥ 2). [inntenpHocTs curana C3 onpenensercs NOBOPOTOM KOJNeHYaToro Bajna B 120°.
HckpoobpaszoBaHHe MPOHCXOAMT B MOMSHT IEpexo/la CHTHala C BbICOKOTO YDOBHS Ha HH3KMiL.
InutensHocTh uMnynsca BK onpenensercs nosopotom kotnendaroro Bana B 180°. Hckpoo6pasosa-
HMe 1o curHany BK B niepBoM H 4eTBEpTOM LHMIMHIPAX MPOHCXOMMT B MOMEHT Mepexoia CHrHaja ¢
HH3KOTO YPOBHA Ha BBICOKHI1, a BO BIOPOM M TPETbEM LHMIHHIPAX - B MOMEHT NEPEXOa C BBICOKOTO
YPOBHS Ha HU3KHH.

KoMMyTaTop nnaBHo yBeIHUMBaET CHITY TOKa B IEPBHYHBIX 0GMOTKAX KaTyIUeK 3aHUIaHUs H 110
curnanam C3 u BK koHTposepa pe3ko npepbiBaet ee. B pesynbrare, B iepBUYHBIX 0GMOTKaX KaTylek
32)XHraHHUA JEHCTBYIOT MMIYIbchl TOKa 1t (5 u 6) BennumHo# no 8 + 10 A. Ilpu 3Tom amrummTyRa
HMMITYJIbCOB HANpsHKEHMA Ha BBIXOAHBIX TPaH3HC10paX KOMMYTAaTropa B MOMEHT IpEepbIBAHHMA TOKa
nocturaer 350 + 400 B (7 u 8). nutenbHOCTh MMIYJIBCOB TOKOB ti (MIIM BpeMs HaKOIM/IEHHS TOKa)
32BHCHT OT YacTOTHI BPAILEHHs KOJCHYATOro BAJIA M [IPH HANps)KeHHH NUTaHMA 14 B, yMeHsluaercs ¢
8 Mc nipH yacToTe BpaieHHs 750 06/MHiH 10 4 Mc 1pH yacroTe BpauteHus 4500 06/MuH.

Kak u npu pa6o1e 6eckOHTaKTHOM CHCTEMBI 32XKHTaHHA, B MOMEHT NPEpbIBaHHUS TOKA B IIEPBHY~
HO# 0OMOTKe KaTYIIKH 3aXXHTaHHs HHIYKIMpPYeTs BHICOKOE HarpskeHHe BO BTopuuHo# obMotke. Tok
BBICOKOTO HAIpsMEHHs 3aMblkaeTcs (Ha MpHMepe KaTyIukH 3, puc. 3.2) no nyTH: BepXHHUi BBICOKO-
BOJILTHBIH BBIBOJ KaTyLIKY - CBEYa 3a)KHraHHA [EPBOTO LIUIMHApA - “Macca” - cBeYa 3aKUMaHHS
4YETBEPTOTO LMIMHJPA - HHXKHHI BHICOKOBOJIBTHBIH BBIBOJI KAaTYIUKH 3axxuranus. [Ipy aToM npoucxo-
JIMT MCKPOBO}i pa3psl OMHOBPEMEHHO Y JBYX CBEYEH 3a)KMraHHs. NEpPBOTO ¥ YETBEPTOro LMIMH/IPOB.

OnexrpoMarHuTHbIM KnananoM 8 SITXX kapOiopartopa KOHTpOJLIEp YNpaBiseT B 3aBUCHMOCTH
OT 4acTOThl BpALUECHHA KOJECHYATOTO Baja M OT COCTOAHHMS KOHLEBOrO BBIKIIOYATENs 7 ApOCCENbHOM
3acioHku. [Ipu 3akpbiToit 3acioHke (KOHUEBOH BBIK/IIOMATENb 3aMKHYT HAa Maccy) KOHTpOJUIEp OT-
KJII0Ya€eT KJIaNaH MpH yBEMHYEHHH YaCTOThI BpallleHus cBbliie 1750 06/MMH M CHOBA BKIIIOYAET €ro NnpH
CHIDKEHHMH 4acTOThI BpailleHHs 1o 1650 o6/MuH. Ecaun npoccenbHas 3acnoHka kapOropaTopa npHoT-
KpbITa (KOHIIEBOH BBIKIIIOUATENb He 3aMKHYT C Maccoit), TO KJIaraH He OTKIII0YaeTcs.

3.2.2. KOHTPOJJIEP MC 4004
(€ BCTPOGHHBIM ATYHKOM Pa3peKeHus # 2'-KaHATbHBIM KOMMYTATOPOM)

C 1989 rona na yacth aBToMobuneit BA3 cranu ycTanasnueate koHTpomnep tvna MC4004,
obsennHAIMMH B cebe GyHKUNH KOHTPOIIEpa ¥ KOMMYTATopa.

CxeMa CHC1EMBI 32XHTIaHHs € ITHM GIOKOM roKasaHa Ha puc. 3 15.

[TapameTpsl BBIXOAHBIX MMITYNLCOB KOHTposnepa MC 4004 rakue e, kak y KOHTPOIEpOB
MC2713 n xoMMyTaTOpa

HazHauenue BbIBONOB pazbeMa koH1posutepa MC 4004 1aHo 8 Tadn. 3.2.
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Puc. 3.15. Cxema wipoBoi MHKpONPOiECCOPHON CHCTEMBI 3aiUranHs ¢ KOHTposLiepom MC4004 (M313-000):
1 - CBCYHM 3aXHUraHMs; 2 - KaTyLIKa 3aXHTaHus 2-Io0 ¥ 3-10 LWHIKHAPOB; 3 - KaTYIIKA 3aKUraHus |-ro 1 4-ro LWHIMHAPOB;
4 - KOJI0:1Ka JIMarHOCTHKH; 5 - BHIK:TIOUuTENh 3axuranus (B3); 6 - koHUeBo# BhiKiIIOMaTeNb KapOHoparopa;
7 - 3nexTpOMarHUTHBIH Kianan kapGropatopa (THEBMOJIEKTPOKIanaH); 8 - kouTposep; 9 - 1aruuk TeMneparypsl;
10 - naT4HK YII0BBIX UMIY/bCOR; 11 - JaTuK Havana oTcucra; 12 - BcacsiBarowuii Kosiektop; 13 - pene pasrpy3sku B3.



la6a. 3.2. HasnaueHue 8b1BONOB B pazbeMe koHTposuiepoB MC 4004 u M313-000.

| Homep BbiBOIA Hasnauenue BbiBOsIA

1 BbIxoa cHrHana ynpasseHHs knanaHom SITXX

3 BbIX0 CHrHaIa Ha TaXOMeTp

4 BbIxoJ cHrHaja JaBlleHus

5 Bxop cHrHana oT KOHIIEBOTO BBIKJIIOYaTeNs Kapbloparopa
6 Brixon curnana YU s AUarHOCTHKH
7

8

9

] Bxon cHruana oT JaT4nKa TeMIepaTypsbl
Bxon HO1 ms curnana ot naruuka HO
Bxon YW1 nns curHana ot natyuka YU

10 BsIxon Ha nepBHuHY10 00MOTKY K3 1-ro u 4-ro nunnHapos
11 Q6111 TpoBOA BCTPOEHHOTO KOMMYTaTopa (Macca)

12 Boixon Ha nepBHuHyto 06mMoTky K3 2-ro u 3-ro nuveapos
13 TMoason HanpskeHUs nuTanug, +12 B

14 . Boixon curiana HO o1 AMarHOCTHKH

15 OOuuMi NpoBoJ KOHTPOJIEpa H NaTYHKOB

17 O61mit npoBoJ KOHTPO/IEPa M 1aT4uHKa TEMIEPaTyphbl

18 Bxon YU2 g curuana ot aatuvka YU

19 Bxon HO2 mnis curnana ot garunka HO

3.2.3. KOHTPOJLUIEP M313-000
(C BCTPOEHHBIM IATHHKOM PA3PEKenns H 2’ -KaHAILABIM KOMMYTATOPOM)

Konrponnep M313-000 ycranasnuaercs Ha aBroMoOuiaax “Mocksnu-21412-01” ¢ nurare-
namu Y3AM-331.10. Brok pasMenieH B IBHraTe/IbHOM OTCEKe Ha NpaBoM OpbI3rOBHKE.

INo 3akazy AJIK ero mpoussoaut B Benapycu HoBonomowkuii 3asox “Hamepurens” Ha 6ase cne-
LM aTH3NPOBAHHOM HHTerpaibHOM MdpoBoi MiKkpocxemb! KP1823BINL.

Ha BbIxozie BCTPOEHHOTO KOMMYTATOpa, JUld NMO-NepeMEHHOH KOMMYTAlMH IByXMCKPOBBIX KaTy-
IEK 32)KMIaHHMsA, MCMOIb3YIOTCA IBa MOIIHBIX TpaHsucTopa Japmuurrona BU323A (oredecTBeHHble
C97), paboTaroiyx B KJIIOYEBOM PEXHME.

Tak xak paGoTa cHCTeMbl 3akMraHus c koHTposmiepoM M313-000, B OCHOBHOM aHalOrM4Ha
BbILUE ONMHCAHHBIM cHcTeMaM. CTOMT OTMETHTD JIHIUb HEKOTOPbie OCOGEHHOCTH.

1 - KoHtposiep ympapiseT 31eKTPOMarHMTHBIM NHEBMOKIIAMaHOM cHcteMbl DIIXX kapbio-
patopa [JAA3-2140-50 (Tuna “O30n”). Cnenys curyany narauka 421.3709 o nonoxeHuu ApoccenbHoH
3aCJIOHKH M YaCTOTE BPALICHH KOJEHYATOro Bajla, KOHTPOJIIEP BIJIIOYAET MM OTKIIIOYAET JJIEKTpoMar-
HUTHbIH knanaH. C 3aKpeITHEM APOCCENbHOM 3aCAOHKH KOHTPOJUIEp OTKJIIOYAET KJanaH NpH 4acToTe
spautenus KB soiue 2100 06/MMH 1 CHOBa BKJIIOUAET €ro MPH CHIXKEHHUH 4acToThl Bpatenus 1o 1900
06/muH. Korna npoccenbHas 3ac/ioHKa OTKPbITA, KJIaNaH NOCTOSHHO BIJIIOYEH.

2 - BbIxoaHoe HampsbkeHMe JaTuyvKa Temneparypsl asurarens (19.3828) B xoutponnepe npe-
ofbpa3syercs B cMrHaibl aByx BunoB. Temneparype menbiue 75°C COOTBETCTBYET CHMIHaJl HM3KOTO
YPOBH4, a TeMneparype Gombiue 75°C - cHrHajd BbICOKOTo ypoBHs. [To 3TMM curHanam BbiOMpaeTcs
YTON ONepexeHUs 3aXMraHus Ui AByX COCTOSHMI JBHraTesis: XOMOJHOTO WM ropsuero (paGoyero).

_ 3 - Jatunxu HO u YU (141.3847) ycranarnuBatorcs
Ha Kaprepe cuenenus (puc. 3.16).

Puc. 3.16. Jarauku HO u YU:
1 - MaxoBHK; 2 - penepHbIi IWTH(T MAXOBUKA;
3 - THO; 4- Y HU; S - xaprep cuenieHus;
6 - 3yGen BeHIla MAXOBHKa;
7 - BeHell MaxOBMKa.

CucrteMa coxpanser paboTocnocoGHOCTb NP MaJleHHH HaNpshkeHHs MUTaHus 1o 6 B, BO BpeMs
3amycKka JBUratesls, ¥ crnocobia Hpi CTONb MajlOM HamnpsKeHUM TeHEepHpOBaTh HCKpY 3Heprued 50
m/JDx. TakoH 3anac 3HEPruM NO3BOLCT 3ayCTHTh XOJIONHBIN ABHraTe/lb HE TOMBKO MPH CHIILHO pas-
psxeHHOH Oarapee, HO M € 3arps3HCHIBIMH HArapoM CBEYaMH.
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Puc. 3.17-1. Cxema MCY surarenem 3M3-406 ¢ koutponepom MUKAC 5.4:
1 - cBeun 3amuranmns; 2 - karymixa saxuranus (30.3705 wnm 301.3705) 1-ro 4 4-ro UMINHAPOB;
3 - KaTyIIKa 3aXHTaHMst 2-T0 M 3-T0 NATMHAPUB; 4 - KOHTPONIEP; 5 - BLIKMIOUATEN b 3aKHIAHU,
6 - mpenoxpanuTent Ne 4 Giaoxa npegoxpannreneit F3; 7 - kontponbhas nammna; 8 - taxomerp; 9 -
npenoxpaunuTenh 6noka npenoxpanuteneii Fl; 10 - akkymynsropnas Garapes; 11 - gopcynka; 12 -
KOJIONIKA JIMArHOCTHKY; 13 - naruuk abcomoTHOro AaBeHuy soslyxa Ha Bycke (0 261 230 004 “bowr”);
14 - narumk (JacTOTh BPAIEHU 1 CHHXPOHH3ALMM) MOJOXKEHUS KoleHYaToro Bana (23.3847 Kanyra
“AptonpuGop” min 0 261 210 113 “bour”); 15 naryHk AcToOHALMY; 16 - NaTIMK TeMIeparypbl
oxnaxaawouei xuakoct (K3AMD 19.3828);
X1 - pazbeM NOAKIIOMCHHS CHCTEMBI BIIPBICKa K HOPTOBO# ceTH aBTOMOGHIS.

Puc. 3.17-11. BHewunuit BU:{ AaTyukoB (asbl:
a-0232103 006; 6-406.3847 050; B - 012.3862.
Hatyuk 0 232 103 006 Gupmbt “Bow”, npenHasHaueHusblii s asurareneit 3M3-406.10, anasno-
ruuen usnenyaM 406.3847 (050 mockosckoro 3aBoaa “KomnoneHT” 1 012.3862 ¢TapOOCKOIBCKOTO 3-1a.
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Puc. 3.18. Cxema MHKpoOMpoLECCOPHOH CHCTEMBI yIipasaedus AsurareneM 3M3-4062.10
¢ kouTpormiepom MUKAC 5.4:

1 - cBeun 3axvranus; 2 - katyuka saxuranus (30.3705 wim 301.3705) 1-ro 1 4-ro UMAMHIPOSB;
3 - KaTy1IKa 3aXHraHus 2-1o ¥ 3-ro LMIHHAPOB; 4 - KOHTPOIIEP: 5 - BBIKIOYATCIb 3aKHUraHNs;

6 - npenoxpauutens Ne 10 6noka npenoxpaHuteneil B MOTOPHOM OTCeke; 7 - KOHTPOJIbHAS JlaMna
auarHoctHkn MCV]L; 8 - snekTpobeH3onacoc; 9 - npefoxpannTeNns Jieoro 6noka npeaoxpaHuTenei;
10 - akkymynaTopras 6arapes; 11 - opcyHky; 12 - peryastop A0NMOAHHTENLHOTO BO3AyXa; 13 - pene

anexrpobeHsoHacoca; 14 - pasrpysounoe pene MCY]L; 15 - konojika AHarHOCTHKH; 16 - JaT4HK
(thassl) nonoxeHns pacnpe/ieIMTENBHOTO Bana; 17 - NaT4HK (4aCTOThI BPAILICHHA H CHHXPOHH3ALIHH)
NONOXKEHUA KOJIEHYaToTO Bana; 18 - 1aTuHK MoNoXeHHs ApoccenbHOM 3acNoHKY; 19 - AaTYHK fKeToHa-
uuH; 20 - JaTYHK MaccoBOrO pacxofla BO3AyXa; 21 - JaTuiK TeMneparypbl OXJIaaaloueH KHAKOCTH;

22 - paTuMK TeMnepaTrypsl BO3/lyXa BO BIyCKHOM TpyOonposojie; X2 - pazbeM /Uil HOAKIIOYEHHS

CHCTeMBI BIpBICKa K 60pTOBOH ceTH aBTOMOGHIA.
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3.3. MUKPOIIPOLIECCOPHASI CHCTEMA YIIPABJIEHUS ABUTATEJIEM (MCYI)
(aBroMoGuasa FA3-3110 (-310221) ¢ agurareiem 3M3-4062.10)

3.3.1. QVIEKTPOHHBIH BJIOK YIIPABJIEHUS (KOHTPOJIIEP) MUKAC 5.4
MukponpoueccopHbiii 6mox ynpasaenns MUKAC 5.4 npeana3snavueH wis

- HOPMHPOBAHHA JUIHTEILHOCTH HMITYJIbCOB JEKTPHYECKOTO TOKA 11 paboThl 3eKTpoMar
HBIX QOPCYHOK NOJiayH TOMJIHBA;

- opMHpPOBAHHA HMIYJbCOB JTEKTPHUECKOrO TOKa Ui paboThl KaTyIleK 3aXHIaHHA C yud.
HEeOOXOMMOTO YIiIa ONepexeH s 3aKHraHHA; ‘

- ylpaBjieHHs paboToii perynsropa 106aBOYHOTO BO3AyXa; '

- BKJIIOYEHH dJleKTpHYecKoro GeH3oHacoca;

- yTipaBiieHHs paGoTOii ABHraTesis B pe3epBHOM pexuMe (B Cllyyae BbIXOJa U3 CTPOS OTACILHF
3[EMEHTOB CHCTEMBI);

~ KOHTPOJIA H CaMOJIMarHOCTHKH HEUCTIPAaBHOCTEH CHCTEMBI.

Brnok ynpaBiaeHHs yCTaHOBJIEH M0/l MaHeIbI0 NpHOOPOB ¢ NpaBo# cTopoHbI (pHc. 3.20).

OCHOBHBIM 31eMEHTOM GJIOKa ynpaBiieHHs SBIAETCS MHKPONpPOLECcop, KOTOpbIi NPOH3BOAHT
BbIYHCIEHHS H BbIpabOTKY BCceX HEOOXOAMMBIX aHHBIX, 0GecneuHBaoIIMX paboTy ABUraTeNs.

Briok ynpasieHHs paboTaeT B KOMIUIEKTE CO CHEAYIOMUMH
JIaTYHKAMH H HCTIOTHHUTEIBHBIMH yCTPOHCTBAMH:

- JaTYHK MONOKEHHA KONEHYAToro Baja;

- IaTYHK NONOXKEHHA pacnpe/iBaia;

- IaT4HK MacCOBOTO pacxojia BO3/lyxa;

- AaTYHK TOOXKEHUA POCCENbHON 3aCTOHKH;

- aTYHK JCTOHALMH;

- JaT4HK TeMINepaTyphl OXNaXAaMoIeH KHAKOCTH;

- IaT4HK TeMIepaTypbl BO3AyXa BO BIyCKHO# cHCTeMe;

- 91IeKTPOMarHHUTHbIE POPCYHKH;

- KaTyIUKH 33)KHraHHs;

- perynaTop 106aBOYHOrO BO3RYyXa;

- KOHTpOJIbHAA JIaMIIa;

- penie 3neKTpOGeH30Hacoca;

- pasrpy3ouHoe pere.

Komnnekchas cucTeMa ynpaBlieHHs JABHraTeneM paboTacT cienyiomum obpasoM:

Ipu BruTIOUeHHH 3axkMranus (puc. 3.18) B komGuHaLMK NpHOOPOB 3aropaeTcs H racCHeT KOHTpO-
JIbHAA Jamna 7, 3T0 03HA4aeT, 4TO CHCTEMa UCTIPaBHA M roToBa K paboTe. biok ynpasnenus 4 BhijaeTt
KOMaHJy Ha BKJIIOueHHE 3NekTpobeH3oHacoca 8 yepes pene 13. OH co3faeT pasieHHe GeH3HHA B ToN-
JHBOMpPOBOJie GPOPCYHOK.

INpu npokpyTke ABHrarTeNns CTapTepoOM MO CHrHajaM JIaTYHKa MONOXEHMS KOJEeHYaToro Bana
60K ynpapieHHs BBIJACT JIEKTPHYECKHE MMNYNAbChl [UId MONAYH TOIUTMBA uepe3 BCe QOPCYHKH H
onpefielAeT B KaKylo KaTyiuKy HeoOXoAMMO MOAaBaTh 3MEKTPUYECKHe UMIYNbCHI [U1s 3anycka. [Tocie
3amycka JBuraress ONOK yNpaBlieHHs NMEpeXOAHT Ha PeXHM MOMadH TOMIMBA yepe3 GOPCYyHKH B CO-
OTBETCTBHH C NIOPAZIKOM pabOTHI IMIMHAPOB JABHUraTess.

Jins onpenieneHHa ONTHMANILHOTO KOJHYECTBA TOMJIMBA H yIiIa ONEpeXXeHHs 3aXHranus Onox
yNpaBNeHHs HCHONb3YeT [AHHblEe MaTYHKOB TEMNeEpaTypsl (OXJaKAaroileid >KMAKOCTH M BO31yXa),
pacxona BO3JyXa, NONOXEHHS NpOCCENbHOM 3aCNOHKH, JCTOHAlHMH, 4yMcia o0OpOTOB H JlaHHBIE,
3aJI0KeHHbIE B €T0 NaMATb. JUii kaX/a0ro KOHKPETHOTO pexkHMa paboThl ABHraTeNs GlIOK ynpaBieHHs
BBIIAET CBOM JIaHHBIE TI0 ONTHMAaJbHOMY KOJHYECTBY TOIIHBA H YTy OTEpEeKEHHS 3aKHMraHHs B
3aBHCHMOCTH OT JaHHBIX, TIOJTy4EeHHBIX OT BCEX JIATYHKOB H MaMaATH. Bok ynpasieHHs HenpepblBHO
KOpPEKTHPYET BBIXOAHbIE JAHHbIE MO H3MEHAIOUMMCA CHTHaJIaM JaT4HkoB. brok ynpasnenus obec-
HeYynBaeT ONTUMAIBLHYIO MOjavy TOIUIHBA M YIJIa ONEPEXKEHHS 3aXKHTaHUA uid KaXAOro pexuMa H
ycrnoBHi paboTh ABHraTENS.

B cnyuae BbIXOna H3 CTPOs ONpEJETCHHBIX JaTYHKOB HWIH HX Lienei, GJIOK YIpaBieHHs nepexo-
JMT Ha pe3epBHBIH PeXHM paboThl, UCTIONB3Ys AAaHHbIE, 3aTI0KEHHbIE B €10 NaMATH.

Pa6ora Groka ynpasenHs B pe3epBHOM peKHME NO3BONIAET IKCIUTyaTalHIo aBTOMOOHA 10 Npo-
BE/ICHHA KBATHHIHPOBAHHEIX PEMOHTHbIX paboT.

Pa6ora cucTeMBl B Pe3epBHOM PEXHMME yXy[IAeT NPHEMHCTOCTh, MOBHILAET TOKCHYHOCTb H
yBenHuHBaeT pacxof Torunba. [Ipu nepexose 6moxa ynpassieHHs B pe3epBHbIH pexXHM, Ha TaHEMH KOM-
6GuHaLMK NPHOOPOB 3aropaercs KOHTPONbHas JaMna (pHuc. 3.18 u puc. 3.39).
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Puc. 3.19. Pacnonoxerne 0CHOBHBIX JCTaACH CHCTEMBI BAPbICKa Ha aABurarene 3M3-4062.10:
1 - dopcyHxu; 2 - IaTUHK MOMOKECHHS KONCHBAIA: 3 - JaTUHK [TONOMKEHHA PaCTPENe/MTENLHOIO Bala;
4 - ZaTMMK MaccoBOro PaCXOMd 8073{yXa (1ia PUCYHKE 4¢ NOKI3aH); 3 - JaTUMK MOJIOKEHUs Apoccellb-
HOM 3aCNOHKHM; 6 - JATUHK AeTOFALMIL; 7 - perynarop 1e0uBoMHNITO BO3RYXA; & - NaTYHK TeMIepaTypsl
OXJIMKAAOLEH WHAKOCTH; Y - IATIHK TEMICPaTypsl n011yXa; 10 - KaTylka 3aKuranms.

Puc. 3.20. Mecto pacnonoKCHUS KOHTpoJUIepa
(6noxa ympapneHHs) - Ha KPbILLUKE YCTAHOB-
JIEHHOI! CTpaBa MO/ NaHeJblo NPHGOpPoB.




1. JIEKTPOMATHHTHAA ®OPCYHKA

@opcynky 0 280 150 711 wan 19.1132010 caysxart ans BIpbICKa AO3HPOBAHHOIO KOIHUECTBA
TOIIMBA B LIMJIMHAPBI IBUTaTeIA.

Jlo3upoBaHHE KOJMYECTBAa TOILUTHBA 3ABHCHT OT JUIMTEIBHOCTH 3JIEKTPHYECKOTO HMITYJbCa,
TI01aBaEMOT0 B OGMOTKY 3/IEKTPOMAartuta GopcyHkH 610koM ynpabneHus. JUIMTENbHOCTb MEKTpH-
4eCKOTrO MMITyJIbCa 3aBUCHT OT pabGoThl ABHraTeNd, a Takxke OT APYrux ¢axropoB (HampuMep, TeMrie-
paTypbl ABUraresis, Harpy3kM U T. 1.).

[onaya Tonnuea GOPCyHKaMH CTPOTO CHHXPOHH3MPOBAHA C MOJIOKEHHEM MOpIUHEH B LIMIHH-
JApax nBuraress.

(DOpCYHKH YCTaHOBJIEHBI BO BryckHOH Tpybe nsurarens (puc. 3.19). Ioasox tommiea k ¢op-
CYHKaM OCYIIECTBIAETCA 4Yepel TOIUIMBONPOBOJ, B KOTOPOM NOLAEPKHUBAETCS AABJICHHE TOILIMBA B
npenenax 2,8 + 3,25 kr/cm npu paGote npurarens. YCTpoHcTBQ dopcyHKH noka3aHo Ha puc. 3.21.

QopcyHKa mpeacTabiseT ool BRICOKOTOYHOE 3JIEKTPOMEXAHHYECKOe yCTPOHCTBO (KiamaH).

Tonnueo 1Mox faBneHUEM nmocTynaet B GUIbTp 12 1 nanee yepes CUCTEMY KaHaJIOB NMPOXOIMT K
3anmopHoMy KiamaHy. IlpyxuHa 15 MomKMMaeT MDIy KiafmaHa K KOHYCHOMY OTBEpPCTHIO KOpilyca
pacnsuiuTens 17, M ynepiKMBaeT KialnaH B 3aKphITOM cOCTOSHMM. [IpH monade Ha OOMOTKY KaTymik
JJIEKTPOMArH1Ta 3/IEKTPHYECKOrO HMMIy/JbCa CO3JAETCA MArHUTHOE TOoJie, KOTOpOE€ NPHTATHBAcT
cepieyHHk 16, a BMecTe ¢ HHM My 3amopHoro kiamaHa. OTBepcTHe B KOpIyce pacrbUIMTENs
OTKPBIBAETCS ¥ TOIUIMBO 1O JaBJIEHHEM B PAaCTIbUIEHHOM COCTOSHHM MOCTYNAeT B UHIMHADP ABHraTes.
IToc e npekpailleHHs 3MeKTPHYECKOro HMIYbca, NpyxuHa 15 BosBpaiaer cepaeutivk 16 B HexonHoe
MOJIOKEHHE, a BMECTE C HUM M 3alopHYI0 MMy KianaHa. IIpu 3ToM nopjaya TomiuMBa rpexpaiaercs.
KnanaHn ¢opcyHkH omkeH GbITh repMeTHUHBIM. [1pH HEOGXOAMMOCTH FrepMETHYHOCTh GOPCYHKH MOK-~
HO TpOBEpHTH, NOAAB B Hee namiieHve B 3,0 KI/cM, a HAacaJKy pacnbUIMTENA (GOPCYHKH OMyCTHTb B
KEPOCHH.

TpomnyckHas cnoco6HOCTb HOPCYHKH MPOBEPAETCS HA CNIELMANbHOM CTEHIE.

ConpotusrieHre 0OMOTKH $OpPCYHKH TOKHO ObiTh 15,5 +16 R.

Ipu kpaTKOBpeMEeHHO Nnofaye HanpsxeHus 12 B Ha BbIBOABI HOPCYHKH JOMKEH OBITH CIIbIIICH
OTYET/AMBLIH “HeT40K” - HOPCYHKA OTKPBLIACH, €CITH HET - NOMEHAHTE MOJIpHOCTb. Ecnu onsaTh He
cpaboTana - 3HaYyuT OHA HeucnpaBHa. Hencnpashblie YOPCYHKH MOIUIESKAT 3aMEHE.
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Puc. 3.21. Yc1poHCTBO 271€KTPOMArHUTHOHN QOPCYHKH:!
1 - Hacaaka pachbUIMTeNs; 2 - YIIOTHUTENbHOE KOJIBLO; 3 - Iuaii6a; 4 - urila KianaHa;
5 - yIIOTHHTEND; 6 - OTPaHMYMTENbHAA Wait6a; 7 - Kopryc; 8 - H30/4TOp; 9 - 06MOTKA TEKTPOMArHUTA,
10 - mrekep; 11 - xononka; 12 - ¢unetp; 13 - Tpybka; 14 - kpslurky; 15 - npysuHa;
16 - cepieYHHK 21EKTPOMarHuTa; 17 - Kopiyc KianaHa-pacnbUIATE: .

2. JATHHK (CHHXPOHHU3ALMH) NGJTOKEHHS KOJIEHYATOT'O BAJTIA JIBHIATEJIA

WHnyxTuBHbIH aaTynk 0 261 210 113 ¢upmsr “bowr™ npennasHayen s onpenenents yrioBoro
TOJIOKEHNs KOJIEHYaToro Bajia JBHIaTens, CHHXPOHM3alMH paboThl 6G10Ka ynpapieHus ¢ pabouuM
TMpOLIECCOM JBHraTesIs ¥ OTpeleNleHHs YaCTOThl €70 BPALIEHHS.

JlaTyuk yCTaHOBJIEH B MepenHel yacTy ABUrarens ¢ paBoi cTopoHbt (puc. 3.19).
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YerpoHeTBo aTyHKa 1HOKasaHo Ha puc. 3.22-0.

JlaTunk npeactaniseT COO0H HILIYKTHBHYIO KaTytuky | ¢ MarnnTom 3 1 cepaeunurom 7. darmx
paGoTaeT COBMECTHO ¢ 3yGUaTBIM AUCKOM CHHXPOILIZAINH R, YCTAHORICHHOM 1 WIKHBC KOJCHYATOrO
Bana. [lpoxorjetne 3v0bLeB AHCKA CHHXPOHM3MIHN 8 MUMO TOpI@ CEPACUHIKA 7 J1aTYHKA BLISBIRALT
H3MCHellHe MUrHHTIOTO MOTOK: B JaT4KKe. MisMeHeH e MarHHTHOIO IIOTOKA BBI3BIBACT BOZHIKHOBEHHE
MCPEMEHHOTO MEKTPHIECKOTO TOKAa B KATYLIKe IaTuika. BosHUKkaiomee nepeMeHHoe Hampskene
nepenaeTcs B ONOK ympaBiedus, KOIOPbIA 0OpabaTeiBaeT HX ¢ APYTHMM CHTHAJIaMH 1al4HKOB H
¢dopMHpyeT mapaMeTphbl IEKTPHUCSCKUX HMITyNbCo8 A paboThl GOPCYHOK M KaTyLIeK 3aKHTaHHA,

JIMck CHHPOHH3AIMH uMeeT 60 3yObeB, /1Ba 3 KOTOPBIX YAAJCHbI: ITOT MPOMYCK CAYXKHT TOUKOH
oTcyeTa JaTyMKy M Onoky ynpasnenus. Korna nopitess nepBoro WHIMHApa HaxoauTcs B BMT, nepen
CepIeYHMKOM JaTuHKa HOmKHa ObITh cepentina 20-ro 3y6a (CUMTaTh OT MECTa OTCYTCTRYIOUUX 3y0ben
MPOTHB BpaILEeHHs JUCKa).

Ipy BbIXOsIE M3 CTPOS JaTYMKA TIOJIOKEHHS KOCHYATOTO Bana, €ro JNeKTpolened MM Jncka
CHHXPOHH3ALIMH NIpeKpanaeTcs patoTa CHCTEMBI 3a)XKHIAHUA H COOTBETCTBEHHO J{BUTATEN .

HcnpaBHOCTb JaTHHKA MOXHO ITPOBEPHTH OMMETPOM (CONPOTHBAEHHE KAaTYIMKH JATHHKA JOMK-
HO HaxoauThed 8 npezenax K85 + K90), unm BosiT™MeTpoM (puc. 3.31-1), ncnpaBHbIH JaTUMK JOKEH
pearvpoBaTh Hi OTBEPTKY, [OJHECCHHYIO K €I TOPLY, CKAUKOM HanpskeHus. 3a30p Mexay cepaey-
HHKOM JIaTYHKa 1 3yObAMH AHCKA CHHXDOHHM3ALMH AOMKeH ObITh B npeacaax 1+0,5 mm.

Bonce kauecTBEHHyIO NMPOBEPKY MCNPABHOCTH jIaT4HKa HEOOXOMMMO NPOM3BOAMTE npHOOpOM
DST-2 npu npokpyTke ABHratens craprepom. HercnpaBHslit 1aTYMK MOMIEKHUT 3aMeHE.

;

(£

Puc. 3.22. aTuiiK NOA0KEHUS ROJCHUATOr0 Baa;
a - BHemuui Bu, 6 - ycTpoficTBo;
1 - oOMOTKa Aaramuka; 2 - Kopryc; 3 - MarHUT;
4 - yOIOTHUTEIB; 5 - tposod; 6 - KpOHUTEHN Kperiesus;

T

!~ MATHUTOLIPOBOA; 8 - IHCA CIIXPOHH3ALMHA.

3. IATHYHK (BA3bI) HTOJAMKEHLITS PACHEFEAE THTEILHOIG BAJIA JBUIATE. 1S

JaTunk nonoKeHua pacipeaennrenshoro sana JIC-1 npennasHaden ana onpelencHus BepXHeit
MEPTBOH TOYKH NOPIUHSA NEPBOTO UMAMHAPA NPH TAKTE CHKATHA.

JlaTunK yCTaHOBME! Ha TON0BKE ITMAHHAPoB (Y yeTBepTOoro uununiapa. Puc.3.19).

HJatunk npencrasaset cooil amekTpoHHOe YeTpoiicTBo, paboTalotuee Ha pdexte Xonna. [pu
NPOXOKCACHUH MHUMO TOPHA JATHHKA METAMIIMNECKOI DRACTHHBL. YCTAHOBIEHHOH Ha pacnpeaeni-
TENBHOM Bady MPOHCXOTHT HIMCHCHHE MAITIMTHONO [OTOKQ G3T4HKa. DTO 8bI3LIBACT MOsABliCHHE B
JATUHKE HICKTPHUCCKOTY CHIH2A, KOTOPSIH YCHAMBACTCS 11 HEPEIAeTCs B GIOK yNPaBRcHUS.

Curnaast JaT4HK HOTOKEHHS PACHPeICHHTENBION0 Bald M HONOXKCHII KONEHYATOTO Baja,
0bpaboTaniblie 8 GIOKe Y HPABICHHSA, HO3BOMMIOT CHHXPOHHINPOLATE MOJAYY TOTIMBA GOPCYHKAMH B
KQCIBIH LMIBHAP ABHTATCAH (TONHKO NIPH TaKTe CHRUTHR).

Ipy BBIXOAC U3 CTPOS JIaTUHKA MOMOKEHHS PACTIPEICTHTENBHONO Bala WK ero ueneit, 6nok
YIIpAaBIEHHS BKAIOUACT KORTPOSBHYIO JIAMIY H TMEepeXoAHT Ha pe3epBHbIH POXKMM - MomnapHo-
NapaniensHON MOAAYH TOTANBA, KOTTa KaKAas GopcyHka cpabaTbiBaeT B /iBa pasa yalie (HeKOTOpble
GMIOKH 3aNPOrpaMMHPOBAtbI HA NOTAYY TOMIMBA OJHOBPEMEHHO BO BCE IMAHHAPSI ABMraTens).

ToHATL 3TO MOKHO NO BO3POCIIEMY pacXody TormHBa. Enie 0JuH nNpH3HaK HEHCNPaBHOCTH -
MOTYT ObITh CGOH B paboTe CHETCMBI AMArHOCTHKH.

HcnpasHocTh JaTYHKG TONOKEHHS PAacTIpeaeIMTENBHOr0 BAlla MOXHO MPOBEPHTHL COOPAB CXeMy,
f1oka3aHHyl0 Ha puc. 3.24-0. [Tepeseinene Metanmiyeckoi nmactHibsl (OTBEpTKH) 6 MHMO Topia
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JIAai{HKA JODKHO BBI3BIBATH KPATKOBPEMCIIIIOE CBEUCHHE CBETOH01a (puc. 3. 24 1 3.31-2).
HencnpapHsiil JaTUnK HOANCKHT 3aMeHE,
UskIX. jaaT.
B

Puc. 3.23. ®opma curyana sbiaaBacMas
JATHYHKOM (ha3bl.

Yron nosopoTta pacnpensana

Puc. 3.24. [larunk ¢azei: a - BHEWIHHI BHJ, 6 ~ JNlekTpHiIecKas cxeMa NPOBEPKH:
1 - aTunk; 2 - WTeKepHas KOMOAKA AATUHKA; 3 - pe3ncTop conporusncHuem K50 +K60;
4 - akKyMynsTopHas Oarapes: S - ceetouon AJI307TAM; 6 - Metannutieckas mIacTHHA.
Tpu npasHAbHO COGPAHHON CXeME, NOCHE NMOa4H HATIPSHKEH Ut CBCTORHOJE 3arOPHTCA U MOTACHET.

Tperuil BRIBOA AaT4HKA NPeARA3HAYEH, TS MOACOSAMHEHHs DKpaHa (3KpaHHpyouieit ONNeTKY,
TOKIIIOYeHHOM K “Macce”), 0XBATLIBAIOWETO 1Ba OCHOBHBIX NPOBO/A.

4. JTATHYHUK MACCOBOIO RAéXOﬂA BO3IYXA

Jlaruuk (pacxozoMeTp} MaccoBoro pacxona osayxa MBKIL407282000 (mnun “bowr™ 0 261 30
004, cM. puc. 3.26) TCPMOAHEMOMETPHUYECKOTO THNA MpPeAHAZHAYCH T4 ONPEAEICHUS KOIMYECTBA
BO3AYXa, MYLIETO Ha 3aflofiHeHHe WHIHHAPOB BO RpeMs paBoThl Asurarens. JJaTuHK yCTAHOBICH BO
BITYCKHOIT CHCTEME, ToCIIe BO3NYIHOTO DHIbTPA.

VeTpoicTBO JaTykKa Nukda3aHo Ha puc. 3.25.

B kopnyce 8 ycranosneno koiblo 1, BHYTPH KOTOPOTo PacrioNoXeHbl HyBCTBHTENbHLIR de-
MeHT 2 B BHJE TUIAaTHHOBOM HUTH auamerpom 0,07 + 0,1 MM H TepMOKOMIEHCAUHOHHBIA pe3HcTop 3,
BKJIFOYEHHBIE B MOCTOBYIO CXEMY WIEKTPOHHOrO Monyns 14 narymka. DnekTpoHHas cxema Monyns 14
MOAACPKMBALT TCMIlePaTyPy MAaTIHOBOH HUtH nopsaaka 150°C. Bo spems paboTs! ABMrarcis BO3LYX,
3acaChIBACMBII B IMANMHAPBI ABHTATEIA, TPOXOIUT Yepe3 Kopryc 8, M Komblo 1, oxnaxaas miarHHo-
BYIO HUTb.

DneKTPHYecKas MOIHOCTDL, 3aTPAYNBaeMas Ha NOIAEPKaHHE TeMIIEPaTypbl HUTH HA NPeXHEM
YPOBHE, ABJIAETCS MaPAMETPOM Ul ONPCAeCHHS KOMMYECTBY BO31YXa NPOXOAALIETO 4Yepe3 JaTuHK.

Tak Kak TeMIepatypa ML1aTHHOBOH HHTH 3aBUCHT H OT TCMIEPaTYPhl MPOXOAAUICTO BO3AYX4, TO
TEPMOKOMIICCAUMOHNLI pesucTop 3 (onpeaenstouuil TeMneparypy npoxoasiiero BO3AyXa) BHOCHT
COOTBCTCTBYHOILYIO KOPPEKIIMIO B PCKHM PAaGOTBE MICKTPOHHOTO MOAYIIS.

CurHanst faTumKa nocTynawt B 610K ynpasnenus, oOpabarkBaloTcs U HCTIONB3YIOTCA IS Ofl-
peeneHust ONTHMANbHOM JUIMTENBHOCTH MEKTPHYECKHIX HMITYIIBCOB, A1 OTKPbITHA dopeyHok (onpe-
Jensercs HeoGXoAMMOoe KOM4eCTBO TOTUIHBA I JaHHOTO KONHYeCTBA BO3yXa).

Jlnst MCKIIIOUeHHMS 3arpA3HEHMs TUIATHHOBOH HUTH B JNEKTPOHHOM MOJyNe npesycMoTpeHa
KpaTKoBpeMeHHas 1oj1a4a MoBBICHHOrO HanpspkeHHs Ha Hee /Uit pasorpesa o 1000°C. Tlpu no-
BBIIICHHH TeMIepaTyphl HUTH HA Hel CroparoT Bee 3arpsa3HeHus, NONasiuMe Ha Hee (PeXUM NPOXKHIa).

B 2NIEeKTPOHHOM MOJyJle HMEeTCs NMCPeMEHHBIA Pe3HCTOp, ¢ MOMOIBI KOTOPOro MQXKHO Mpo-
BECTH PEryaHPOBKY (BUHT 9) KOHUEHTPaUKHH OKHCH YIVIEpoaa B OTPabOTaHHbBIX rasax B pexume pado-
ThI ABUraTeNs Ha XOIOCTOM XOTY.
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HIPE 803HLIL ST HOMLCTDABIOCTCH 1aTHitka 1A ero teneil, 010K yOpasIciiis NePexoHT Ha
PESCPRHBIT PEEUM PAOOTH (10 JAHHBIM, 3AHECCHHLIM B NAMATH J10KY

[ip1r 7ot 60K yOpaBiIesds, PUarHpys ua oTkas JaTuuKa, “nounr axuranue Ha 10 + 12°
3raau T IPI YR ABITATES NPHACTCA HCMHOTO 10T 30BATE, B HAYALLC PASTOHA OTKIHK Ha (eadb rasa
MOKCT JIOKE YTy HUIHTHCS. HO HOTEPSeT ObLTYIO PC3ROCTH HA POKIMAX MAKCHMATbHOH MOUIHOCTH H
€PYTRUICTO MOMERTa YBeauwires pacxo Tomsa, [lockoasky B natunke ycranosicH CO-notenuu-
OMET (BAMCHSIOUUNT J7aT 1K KHCAOPO.AA B CHCTEMAX Ou3 HEHTPasIN3aTop?), ReIXI0N CTaHeT IPssHe.

£ BOIHKICH HEUCHPABHOCTH JATUBKA MACCOBOIO PUCX01a BO3AVXA ONIOK VIIPABICHUSA CHTHa-
THBIPYET BOIHFCTIO BEYCHIEM ROHTHATTRHOI NasITLl.

VenpaBeeTs JATHHIKR MOKHO NPCBCPHTE cobpap cXemy, nokasabiHylo Ha puc, 3.27. [foacoean-
HAR MPOBOAR, GPHEHTHPOBATLCSA HA0 [0 BLICTY IAM Ha KOA0AKe pasbema. [Ipn nmopxIroueHnH #cTou-
HHKA THTAHUS BOABTMCTD 5 anmked rokassedte 1,3« 1,4 B (pue. 3.31-3), a npu KparkoBpeMeHHOM
BRIWOHCTIMH BRIKIIOUATO st 3 BOIBTMETD J07meh HOKA3LIBaTh MakcuMyM 8 B (puc. 3.31-4). [narunosus
HUTL 2 (prc. 3 25pi 2TOM J0DEHA PATOTPERAThe [0 Kpacha.

Bomee KiGeCTBCIIVIO TNPCREPRY JATUHED He0GX0HAIO TPOH3BOINTD IIPH paboTe ABKraTe Ny npu-
Sopor DOT -2 TIenenpseRbI ZaT9HR VACCOBOID PACAOTA BO3/ Yy S0 MOIICKNT 3aMCHe,
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Pac, 38, Jlavunk MaccoBore pacxoda sos s < HBKIUSD7282000:
D ROALINT Y - YVIHORAR HHTED 5 - TEPMOKOMIICHCRIHOHHOE CONPOTHEICIHE;
4 APOWETOTH KPCTUICHHE KOHbIA) 5 = KOPMIYL MCKIPOIROTO MOFYIAL H = HPCAOAPAHHTCTBHAA CETKA;
7 - ¢TOHOPUOS KOIBLOT & « nopiyC Tatdapka, Y - suaT perynmposkd CO: 10 - kpeka: 11 - kosoKa;
12 - gheMsbl: $ 2 - ynaoteutens; L4 - 22010 poRHBIT Moayny.
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Puc. 3.26. Brenmndi s araika Puc. 3.27. d.ekrpHueckas cxema npoBepkH
“bow™ 0 261 30 004 JATHHEA MATCOROTO PAacxoa BO3ayXa.

1 - urrekepHLIH pazheM naTuuKa;
2 - BRIKIHONATEn: 3 - pesncTop 2K4;
4 - akkyMynatopHas datapes; 5 - BOJIBTMETP.
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5. IATYHK NOJOWEHHS IPOCCFJILHOM 3ACIOHKH

Harank 0 280 122 001 v HPKT-§ npeanastaycH A1 onpesieIeHH NONOKEHMS TPOCCEBHOM
3acnoHKIL TlonoKeHHe 3aCA0HKH OFIPEACTICTCS M0 BEMTUUHIC MAICHHA HANpPAKCHHA Ha NepeMEHHOM
CORPOTHBIICHIN 1ATHIKA. KOTOPOE HOCTYACT B 010K VIIPEBACHHUS TS 6OpaboTKiL.

JlaHHBIC O TIOJIOXKEHHH JPOCCEIbHON 3aCNIOHKH (MOSHOCTLIO 3AKPhITA, YaCTH'IHO OTKPHITA HIH
MOMHOCTBIO OTKPBITA) KeoOXOAUMBI OIOKY YNpaBlcHUA /U1 pacueTa LTHTENBHOCTH DIEKTPHUYECKHX
MMMYNBCOB YIPaBIeHHA GOpcytKaMH H ONipeeriCHUst ONTHMANBHOTO YITIa OTEPSKCHHA 3aXHTaHIIA.

JlaT4MK YCTAaHOBIICH Ha KOPIYCE y371a JIPOCCCHBHOMH 3aCNOHKH H MEXaHHUYCCKH COSTIHHEH C OCBIO
apoccelsHOH 3acnoHkH (puc. 3.19).

YceTpoHCTBO M 3MeKTpUUecKas cxeMa JaT4HKa 110Ka3aHb! Ha puc. 3.28-8.

JlaTuMK mpejcTaBafeT coboH cABOCHHOE NMEPeMeHHOe CONPOTHRICHHE, BBHINONHCHHOE Ha Kepa-
MHYCCKO#H Moanoxke. JJaTIuK COCTOMT U3 Kopryca 1, neyaTHOH niatel 6 ¢ conpoTHBIeHUsMH R1, R2,
R3, R4 1 NOBHKHBIX KOHTAKTOR 3, YCTAHOBIICHHBIX HA NOBOPOTHOIT BTynKke 2. BTyNKa ycTaHOBNEHA Ha
OCH ApOccebHOM 3acnoHky 8.

[Tps BHIXOIE M3 CTPOS JATHHKA BKIIOUAETCA KOHTPONIBHAS J1aMna , ONOK YTIpaBACHHS MePeXoanT
Ha pe3cPBHBI pesxUM PabOThHl, UCIONB3YS AaHHble TATYMKA MACCOBOIO PACXOMA BO3AYXa M AaHHblE
3a70%eHHbIC B NAMATH 0l0Ka.

CHMNTOMBI HEHCTIPABHOCTH JaTYMKA XOPOLIO 3aMETHBI - NOTePsl MOUIHOCTH, PbIBKH H NIPOBAIbI
Ha pa3roHe, HeYCTOiUNBbIC XoNocThie 060poThL. [IpH 3TOM KOHTPONBLIAS JIAMM2 MOKET H HE 3aropeTh-
cs. bnok ynpasnenus cnocobeH onpeleNuTs 00pHIB HIKM KOPOTKOC 3aMbIKaHHe JaTHHKa WK €ro lIenHy,
1O nacyeT nepent “riagaroumm’ CHrHasoM.

Jonras ¢31a ¢ 3Toit HCHCTIPaBHOCTHIO ONacHa [ Asurateas. Tak kak KOwipoJuiep, npu 60s-
HIHX HATPY3Kax, He MoNyuyas JOomKHOH HHOOpMauHH, OyaeT HCXOMMUTE H3 TOFO, YTO ABRTOMOOHIL nBH-
JKCTCSl B yMEPEHHOM PeXHMe, Ha 3KOHOMHYHOM cMecH. TIoIToMy e3/1a ¢ IONHOCT B0 HAKATOH NeJanbio
raza npHBeACT K BO3HUKHOBEHHIO ICTOHAUMH M neperpeny asurarensi. Jloexars no CTO MoxHo, HO He
TOPOTIACH, B HANAILICM PeKHME.

HenpabHoCTs RaT4HKa MOKHO 1posepuTh omMeTpoM (pre.3.31-5). Conporunienne Mexny Bbl-
Bogamu 1 H 2 nomxkao 6piTe 2K0, a Mexxiy BbIBOfaMH 2 M 3 B OTHOM KpaiiHeM NONOKCHHH 3aC/I0HKH
(3axpriTom) - K70 = 1K38, a B ipyrom (oTkpbiTom) - 2K6.

HevcnpasHbIN JaTYHK NOJIEKUT 3aMeHe.

1 2
RI R3 R
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Puc. 3.28. laTusk nonoxeHHA APOCCENbHON 3aCIOHKH:
a - BHeIUHHit BUZA; 6 - ycTpoHcTBO:
1 - kopnyc; 2 - NOBOPOTHAs BTYJKA; 3 - MONBMXKHOH KOHTAKT; 4 - WITeKePHAs KOJIONKA; 5 ~ BHIBOMBI,
6 - neyatHas (MOHTaXHas) Nuarta; 7 - ynop; 8 - 0Ck APoCCensHON 3aCIOHKH;
R1, R2, R3, R4 - conporusnenus; 1, 2, 3 - HoMepa BbIBOJIOB IUTEKEpa.
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6. JATYUK JETOHAUMH (tmnporonosocHblii)

Jatunk neroHaunu, GT305 (Ypanbcekuit anekrpomexadindeckhii 3asoa), 0 261 231 046 (pupmsr
“Bour”) unu 18.3855 (Kanyra), cny<HT st onpencieHus JCTOH2UMHK npyu pabote asurarcns. Jetona-
UK 3TO HeCAaHKUMOHMPOBAHHOE CAMOBOCTUIaMEHeHHe padodeil cMecH B UMIMHApax BHratens. [lpu
paboTe MBUTATENS B TAKOM PEKUMeE BOZHUKAIOT CHiIbHbIE BHOPALIIOHABIE M TePMMUECKUE HATPYsKH Hi
€ro feTanu.

Pabora neurarens ¢ neToHauMell MOXeT NMPHBCCTH K Pa3pyIIeHHIO geTaned nBurarcns (nanpu-
Mep: MOPLIHA, MPOKJIAAKH FOJIOBKH O1I0Ka, U Ap.).

Ibe303neKTprUecKHii NATYHK METOHAWHH YCTaHOBICH Ha MpaBoi CTOpOHE 0J10Ka LHIHHIPOB,
noz BNYCKHBIM KosueKTopoM (puc. 3.19).

VCeTpoRCTBO aTUKKa NOKa3aHo Ha puc. 3.29, a BHew KM Br Ha puc. 3.30-a.

OCHOBHBIMH 3IEMCHTAMH JATUHKA ABISIFOTCA: KBaPICBLIA MbC30ICMEHT 7 1 MHCPIHOHHAN Mac-
ca 6 (waiiba). [Ipu paGoTe nsuratess Bo3tiHKaeT BUOpaims ero neraneil. Muepumonnas maiida 6 cBoeit
Maccoil BO3NeCTBYET Ha Nbe303NeMeHT 7 U B HEM BO3ZHHKAIOT JNIEKTPHYECKHE CHTHANIb! OnpeneneH-
HOIt BenuunHb ¥ HopMbl. Bo3HUKHOBEHNE NeTOHAUMK B paboTe ABUTAaTENs IPHBOIUT K PE3KOMY YBeIIH-
4YeHHI0 BHOPALNH, YTO BbI3bIBAET YBEIIHUYCHHE aMIUIHTYbl HANPSKEHUS 2JIeKTPHYECKHUX CHTHANIOB NaT-
ypKa. DneKTpHUeCKIe CHHallbl IaTYMKa NepefaoTces B 6ok ynpasnenus. Ilo curuamam naT4nka neTo-
HauMK ONOK ynpasieHHs KOPPeKTHPYET YFon ofiepexeHHs 3aXHIAHHA 10 NPeKpallleHHs JeTOHALMM.

T1py BBIXOIE M3 CTPOS NATHYHKA WIIH er0 JeKTPHYeCKHX Uenei 610K ynpasiieHHs CHTHAIH3NPYET
BOOMTEINIO BKJIIOUEHHEM KOHTPOJIBHOM JIaMMBl.

OnHako caM JaT4YMK PeKO BBIXOAMT M3 CTpos. Halle MoBpexAeHHBIMH OKa3bIBAIOTCA MOAXOAS-
niHe K HeMy nposona. FIX Hy»KHO fIpoBepHTb, eCiH KOHTPONbHas naMna 3aropaercs npu 3000 06/Mun u
Bblllle. JIBUraTens craHeT 6ojlee UyBCTBUTENLHBIM K Ka4eCTBY GEH3MHA.

HencnpaBHOCTD JaTHHKA MOXKHO TPOBepHUTh NpH pabote nsuratens npudopom DST-2, uan
BOABTMETPOM TONKTIOYEHHBIM K BBIBOAM JATHMKA, TIPH 3TOM HAJ0 MOCTYHaThb N0 KOPIYCY AaT4HKA
{puc.3.30-6). HencnpaBHBIA NaTYHK HE OTKIHMKACTCS HA MOCTYKKHBAHUA CKa9KAMH HAMPSUKEHHS M N04-
NeXHT 3aMeHe.
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Puc. 3.29. Ycrpo#eTso narduka NeTOHALMH:
1 - BBIBONBI WITEKeEPa; 2 - U3OMATOP; 3 - KOpnyc; 4 - raiika; 5 - ynpyras waii6a;
6 - nHepuuoOHHas waiiba; 7 - Mbe303NeMeHT; § - KOHTAKTHasA MIACTHHA.

0261 231 046 “Bowt”

Puc. 3.30. JaTyuK JeTOHAUNK:
a - BHEWIHUH BUA;
6 - MpoBepKa JATYHKA AETOHAIMH.

18.3855 W
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Pue. 3.31. [1poBcpka qaTauRoR.
1 - MOOKCIMA KCICHIATONY Bana {(CHHXPONHIALMII)
2 - DOAGKCHI PACHPLICIHTCTIRHOTO parta  hashl)
3 1 4 - MACCOBOIO PACXOA BOBLYXA; 3 - HONOAKCHIS 1000 LHOM SUCIORKH,
6 - perynaTopa A00aBOMHOIO BOTYXA (XOTUCTOTO S0/)

Puc. 3. 32, BHemut guna
DCryiaTopa 100aBoMHOro Bo3ayxa GupMel “bour™.
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7. PEFYAATOP JONOJHUTEJBHOIO (IO ABOYHOIO) BO3TYXA

Perynsitop PXX-60 npennasHadeH 1 MOTUISPXKAHIA 3aJaHHOH HACTOTHI BPALCHHA Ko -
4aTOTO Baja ABMIATENs HA XOMOCTOM XOMY, MpH MyCKe, MPOrpese, 1pH ABMXEHHM “HakaToM™ M NpH
W3MEHNIOMEHRCS HArPY3Ke OT BCIIOMOraTeNbHOTO 000py10BAHIHSL.

Perynsrop ycTaHOBIICH Ba BIycKHOH Tpy6e H coeanHe TpyOKaMH ¢ RIyCkHOM TpyOoOnt 10 apoc-
CenbHOMH 3aCcNOHKH 1 noce Hee (puc. 3.19).

YCTpoHCTBO perynatopa NONONHHTENRHOTO BO3MyXa MokasaHo Ha pHe, 3.34. a onekrpomexa-
HHYeCcKas cxeMa Ha puc. 3.33.

Perynatop npeacrasnser coboil KianaH, KOTOPbIA peryaMpyer nojady BO3AyXa BO BIYCKHYIO
CHCTEMY MHHYS POCCENbHYIO 3aCIIOHKY.

[ToBopot 3acnoRky | ocyuiecTBngercst 1BYXOOMOTOUHEIM 3ICKT POIBUIATCIIEM € HEMOABHKHBI-
MU 00MOTKaMU 3 (AKOps) H BpalAIOLMAMCA MATHKLOM 4

Briok ynpasneHus oOpaGaThiBacr CHTHAABI AATUMKOB, OHPCICTACT HEOMNOIMMOE MONUKESHHE
3aCTIOHKH | M BLITACT Ha 0OMOTKH ICHCPATOPA MWIEKTPHUCCKHE HMITYARCH! OMPEIC.ICHHOA CKBaXHOCTIL
OneKTpHYCCKHI TOK, [POX0as 110 00MUTKAM, CO31aeT CBOE MAarkHTHOE N02¢, KOTGPOE B3aNMOIeHLTRY A
¢ MarauTOM 4 3acTaBisieT MOBEPHYTHCA €0 Ha ofnpeacneldbni yron (mar). Bmecte ¢ nuM nosopa-
4UBAETCA H 3aCNOHKaA 1, U3MCHAS MIPOXOIHOE CEYEHHE PErynsTopa.

HenpasocTb perynstopa MOKHO IPOBCPH b NOAABas HA €ro 00OMOTKH Hanpsikenne 12 B.

TTpu nozatie HANPSUKSHIA Ha BBIBOAB: | 1 2 30CIOHKA [10:14.Ha OTKPEITh OTBEpPCTHE PETYIATopa, a
TIPH MOJIaUe HAMPS/RSHHS HA RHIBOAR 2 M 3 3aCN0HKa JOTAHA 3aKPLITL OTRepC 1€ (pHe. 3 31-6).

COMNpOTHBACHU: KOKA0IE OOMOTKP 1050KHO ObiTh B Ipeacaax 10 ~ 14 R,

Hencnpandocts paGoTsl peryyisiiopa TOTNOHHTEIBIOTO BO3TYXa NPOBCPACTLA HA JABMIATCNC
npudopom DST-2.

HewncnipaBHbiii perymsimop mo;LICKHT 3aMeHc.

1 et Y
Puc. 3.33. DnexTpoMexaninyeckas cXeMa
Perynsropa onoNHHTe/IBIIOTO BO3AYXA: 2
1 - 3acnonka; 2 - Kopriyc; 3 - aruuT,
4 - 0OMOTK2 HSHOARHKHOT O ¥KOPS. 3 -
1, 2, 3 - HoMepa BBIBOAOB. C < .
;2 ¥
4+ 3
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Pue. 3.34. Perynatop ;10n0nHHIENBLHOTO BO3IYXA
1 - BBIBOABI WITEKEPA, 2 - YILIGTHHTCABHOC KONBLO, 3 - Wwafiba KpenaeHns; 4 - prancy kpenieHus ocu
SKOPA; S - 06MOTKA SIKOPS; 6 - NOBOPOTHMIA cTakaH; 7 - MarvuT; 8 - koprnyc, 9 - AKOpb HENOABHANLI, 10
- ock sxops; 11 - marnnTonporo1, 12 - cronophoe konbUo nojwsnauka; 13 - nonuwmnauk: 14 -
YIUIOTHCHUE NOAMIMMHKKA, 15 - narpy6ok BXomHOH: 16 - moBopoTHayx 3ac jonka; 17 - ynop; 18 - pomn-
KOBBIH momuunuuk: 19 - san 3acnorxu; 20 - natpy6ok BRIXOAHOH, 21 - HepasbeMHOE COCTHHCHHC.
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8 1 9. TATYHKH TEMITEPATYPb{

Hatuuk temnepatypsl 19.3828 npenctasaser cofoii noaynpoBOIHHKOBBIH IEMEHT, KOTOPbIH
MEHSET CBOE COMPOTHRIEHHE B 3aBUCMMOCTH OT OKPYXKAtOIIECH TeMIepaTypal.

Ha neurarene ycraHOBNEHBl /182 ONMHAKOBBIX faruuka (puc. 3.35-a). Oaun ycTaHOBNeH B
narpyOKke TepMOCTaTa M NpelHa3sHauyeH MU ONpCIeNCHHS TEMNEePaTypsl 0X1axlaromen KHIAKOCTH
nBurarens. BTopol maTuHK YCTaHOBNEH BO BIYCKHOH CHCTeMe W MpefHa3sHadeH U1 OnpeielieHus
TeMItepaTypbl BO3ilyXa, BXOAAIIETO B UMAMHAPH! asuraresns. O0a naryika BKIIOUCHB! B MEKTPOHHYIO
cxeMy OGnoka ynpasiacHHS, KOTOPBIH MO BelilMHHE NMaaCHHS HANPSUKCHHUS B eNH XATYHKOB (B 3aBUCH-
MOCTH OT TeMMepPaTypbl) KOPPEKTHpPYET MoAauy TOTUIHBA U YINa ONePe)XeHHUs 3aKHTaHU.

Ecnn Bbltlies1 U3 CTPOs NATUHK TEMINEPATYPBl OKPYAKAOMWEH KUAKOCTH, KOHTPOJUIED NPHHHMA-
eT DyCKOBYIO TeMueparypy pasHoi 0°C 1 maeT COOTBETCTBYIONLYIO KOMAHy PEryisTopy J106aBoUHOrY
Bo31yxa (HeONTIMANBHOE COOTHOIEHHE KOMMYECTBA Beli3uud U BO3AyXa 3aTPYAHHMT MYCK B MOPO3).
Vike yepes JBe MHHYTHI NOCHE TOTO, KAK MOTOP BCE-TAkH NYCTHIH, ONOK YUPABNCHHA PelIT, 4TO
TeMTepaTypa oxnaxnaroine xuakocti aoctima 80°C. Tak 4To He TOABKO NMyCKaTh, HO U TIPOrpeBaTh
JBMraTenb NpUACTCs, paboTas Nenanbo rasd.

Jlpyras HenpHATHOCTDb XKAET BOANTENS, KOTa MOTOP HATPeeTCs O TeMnepaTypbl O1H3Kko#H K Kpu-
Tudeckoit. KonTponnep, nonyyas HeBepHbIit CUTHA M CUMTAN, 4TO TeMIepaTypa )HIKOCTH B HOpMe, He
OTKOPPEKTHpYeT yron onepexeHus 3axkuraHus. JlBHrarens notepseT MOWHOCTH W OyleT SETOHHPO-
BaTh. [IpH BO3HMKHOBEHHH HEMCNPABHOCTEN B JaTUMKAX WM B lleflaX AaTYHKOB, ONIOK ynpaBicHus
CHTHATIM3HPYET BOIUTENIO BKIIIOYCHHEM KOHTPONIBLHON JaMIIbl. )

IMpusHakom OTKa3a JaT4UHKa TeMIIEPaTyphl BO3AYXa ABIAETCA - TO, TO KOHTPONbHAs Jamia,
noraciuas 1oce nycka MOTopa, BHOBB 3aropaercs uepe3 3 cekyH. ClencTBHeM 0TKa3a 1aTuHKa sBis-
€TCs KpaTKoBpeMeHiias NeTOHallHs NPOrpeToro ABUraTeNs Ha pasroxe. Brok ynpaeienrs, He nojydas
NOCTOBCPHOH HHPOPMALIMK, CYUTAET, YTO TEMIICPATYpa BO BIYCKHOM KOJUIEKTOpE MOCTOsIHHA H PaBHa
40°C, ¥ OITOMY He KOPPEKTHPYET Yro1 ONEPEXCHHS 3AKHTaHHA.

HcnpaBHOCTB AaTYHKA MOKHO NpoBepHTh npubopom DST-2, 1pi ero 0TcyreTBUM N0 BeUYHHE
naJeHus HANPsOKCHHSA B HENH JaTYHKA NPH Pa3iHYHbIX TeMIepaTypax.

Jns nposepkH HeoOXo1MMO coOpars cxeMy (CM. pHc.3.35-0), MOMECTHTHL ATUMK B EMKOCTH C
BOJOHM M M3MEHsIS ee TeMIIEPATYPy, MOXHO MPOBCCTH 3aMEPhl f13ICHUA HADPRKEHUS BOABTMETpOM 4.
Jins aT0ro conporHaaeHHeM | 0 MUAIHAMNepMeTpy 3 YCTaHOBHTB TOK B e 1 + 1,5 MA.

Ipu onpeneneHHON TeMaepaType BONbTMETP 4 NOKEH TIOKA3BIBATE COOTBETCTRYIONIEE HAMPS-
x)enue: -40°C-2,287+2,392B;

+25°C-2,957 + 3,022 B;
+90°C - 3,642 + 3,737 B.
HeucnpasHbiii qaTUHK TIOANIEKHUT 3aMeHe.

%)

Pue. 3.35. [aTtunk TeMnepaTtypul:
a - BuewHyii 81 1aTyHKa;
0 - eKTpHYCCKas cXeMd JUist IPOBEPKH 1aT4HKa TCMITCPaTy P
1 - nepemennoe conportusienue 10K; 2 - akkyMyns1opHas Garapes; 3 - BOIBTMCIP;
4 - MUJUTHAMTICPMETP; 5 - BBIBOIBI WTEKepa; 6 - aTyHK.
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10. KATYIIKA 3A’KHTAHUA

Karymxu 3axuranus 30.3705. 301.3705 wan 3012.3705 npeauassaucusl A BoIpabaTeIBanus
MICKTPHUECKOTO TOKA BBHICOKOTO HAMPSKCHHA, HEOOXOIMMOro I BOCTUIAMCHCHHS padodcH CMECH B
jmansapax. (Ha wecrtnaguatuknanannom jsaratene 3M3-4063,10 ucenynb3yioTes KaTyIUKH
sauranmnd 3012.3705, BO3MOKHA YCTANOBKE OHOI UCTHIPEXHCKPOBOH KaTYHIKH).

BbiXon 13 CTpos KaTyIIKH 3aKHIAHHA. K CORAICHHIO, He peiKkocTs. [Ipi3Haky - nposanst npu
pA3roHE, MOTEPs MOLIHOCTH, HEYCTORUNBBIA X0n0C ol X0.1. Ecan BaM Bee ske HEOOXOMMMO MpoeXxaTh
HECKOJIBKO KHIIOMETPOB, HAJIO O {KITIOYHTH PATBEMbl COOTBCTCTBYIOILCH MTapbl YOPCYHOK, 4TOOb GEH3HH
HE CMbIBAJI MACIO CO CTEHOK HEPADO1AI0ILUHX LHIHHPOE H HE NOTIAJlan B KapTep.

Hpumeuanne.

Karymiku 3aXuranvs pekOMEHIYCTCH NPIMEHATH Takux npowmssomureneil xak: AO “3oun”

(r. 3senuroso, Pecnytintka Mapna-0.1) n 110 “Cerep™ (HosocuOupek).

MEKTPHYECKHH BEH30OHACOC

Onektpuueckuit Genzonacoc 52.1159 npenuasHaden ans nogauu OeHsnHa K GOpCyHKaM NOA
AaBJICHHEM.

Ycranosnen GeH30HACOC N0 Ky30BOM B PafiOHE 32.1HEr0 CHICHbA, PAAOM ¢ Oen3obakom.

“InekTpryeckuit Gl 30HACOC TPec TABisSeT co00i HCHTPOOCKHBII PONUKOBBIH HAcoC ¢ TpH-
BOICM OT WICKTPOABHIATCIIS.

YeTpoHcTBo driekTpryecroro OcH30HacoCa nokasamno Ha puc. 3 36.

JnexiponsHraredb M POIHKOBBIH HACOC CMUHTHPOBAaHBl B OMHOM TEPMETHYHOM KOpryce.
BeH3HH npokauMBaeTCs HACOLOM uEpe3 BECh #ICKIPOIBHrarenb, oxnaxnuas ero. LieHTpoOexHbIi
POJHKOKKIK HACOC COCTOMT W3 HEMONBISKHOIO CTATOPA 5, BHYTPCHHAS MOBEPXHOCTH KOTOPOTO CMe-
uieHa Ha 1,5 MM OTHOCHTENBHO OCH AROPA YIEKTPO, bl aTCIIH, HILIMHIPHYCCROro cenaparopa 19, co-
eIMHCHHOrO ¢ SKOPUM DNSKPOIRMIATEMN M POMKOB 231, PacrlooKCHUBIX B Ma3aX Cenapatopa.

Pacnonaracica pacoc » NpocipatnuiBe MekRy vcnoBuanieM 4 1 kpbiukoit 7. BeHsnn depes
wryep 1w ndas 25 8 ochovallni 4 HOCTYNACT B CCIMEHTHOC NPOCTPAHCTBO, MEXKIY BHYTpeHHed
HOBEPAHOCTHIO UCHUBAMHS ¥ CCPAlOPOM, 00PA3Y: 0¢ sd CYET HX DKCEHTPHCHTETA W NPH BPaLIeHUH
CenapuTopa MepeHOCHICH PO.IHKaMit B O0Iee y3KOe MpocTPAaNCTBO M 4epe3 BBIXOIHBIE KaHambl 8
MOCTYNAer B MO0CTH JIEKTPOABHIAL. A M 3AIEM 4eES niluitad J4 v wTyiep 16 B GeHsoMarncTpas.

Knanan 14 c/1yxuT Ul HCK TIOUCHHA CIMRA OCH3HHA W3 MArHCTPaiu M 00pa3oBaHuis BO3AYIHBIX
npoGok nocne BolkIoseHA Gek sonacoca. LipeaoxpaumTe.bHblil Knanad 6 CiyxuT JUIs OrpaHHYeHHs
NABJACHAS TOTUIHBA BBILC NOIYC I HMOH HOPMBI.

Bxriouaerca snex1pobenzoliacoc GI0KOM YPasieHUs Yepes MPOMEKYTOUHOE pesie NPpH BKITIO-
4eHHH 3axH alus. Ecan uepes 3 = 5 CCryHA cTap1ep He BXIINGIICS, TO OJIOK YNpaBieHHs OTKITIOYaeT
6enzonacoc. Tocienyrouwee pirnoucide Oers0nBacOCa Npon3oRaeT NpH 3anycke ABHraTels crap-
TepoM. IIporepHTh pabory 2.1€KTpodEH30HACOCA MOXKIIV HA CHCIHANBHUM CreHe.

OCHOBHBIE TEXHHUCCKHE XaPAKTCPHCTHKH DJICKTPHUCCKOTO OeH3oHacoca:

HOMHHANLHO® HANPMKCHIE ..o coiii s o v vt o e et i e e cee cveeeemneresnaceennene | 2 B}
[MoTpe6asemerii rok:

- npH p'16ou B cHCTeMe, He Dotee . . . et e 05 A

- TIpH paboTE Ha XOAOC TOM XO'(Y. (vwnvcm 18 TOTBLKO ;\pm h()&spLMeHHOe Bl\IIK)‘lCHPle) 2 A
IMpon3BOIMTENLHOCTD e e s e e 130 /YAGS

PaGouee HaBACHME HC MUMLE .« oot oo oo oo r v o
MaxkcHMasbHOE JTaBICHI e e e

eI KTC/CM
,5+ 6 krc/em.

Tadn. 3.3. Pesyanratnt uenibo 11011 (Cil0HACOCOR
T Tam | xlp(\n SBO LHTCTRIOC Th JlaBnenue HyneBoH
Oesoacoca ! Hd CBOUOIHBIH CANB NoiaYH

VU S ] KIc/eM
03846404 “bout " | . 8
18.3780 Tromenn 3,5+4,
S01139Cr Ouum _- 5.2
987092 “ThupGypr . 8,5
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Puc. 3.36. Daexrpuueckuii 6eH3oHacoc:
1 - BXOzIHOM WTYLEp: 2 - YINIOTHHTENBHOE KO:1bLO; 3 - CTONOPHOE KOJNbIIO; 4 - OCHOBAHHE HACOCA C BaJIOM;-

5 - cTaTop HAcoca; 6 - NPeNOXPAHNTENbHBIH KnanaH; 7 - KpbIIKa Hacoca, 8§ - BLIXOAHOH kanan, 9 - kopnyc
anekrpoasHrarens; 10 - HOCTOsAHHBIH MaruuT; 11 - sKopb anexTpoasurarens; 12 - kopnyc anekTpoben3onacoca,
13 - KonsiekTOp AKOps 3neKTPoABHrarens; 14 - obparHblil knanan; 15 - npyxuna; 16 - BbIXOAHOK WITYLEP;

17 - Ban anextpo/surarens; 18 - gpunerp paguonomex; 19 - cenaparop; 20 - werka anektpoasurarens; 21 - o6mMoTka
SKOps JIEKTponBUraTens; 22 - MydTa coequnuTenbas; 23 - Bal Hacoca; 24 - ponuK; 25 - BXOIHOH KaHalL.



987092

Puc. 3.37. Bueurnuii BuJ 3MeKTPHUECKHX OEH30HACOCOB:
a - 058464044 dbupmst “bomr™; 6 - 18.3780 TromeHckoro 3aBona ATO;
B - 50.1139 crapoockonbckoro 3aBofa ATO; r - 98T092 pupmst “TIupOypr”.

et}

JBa neperix Hacoca “BomeBCKHMH” M TIOMEHCKHH aHalOrMYHBI MO YCTPOHCTBY M NpPHHLHILY
NefCTBH Bblllle ONMHCaHOMY J1eKTpoben3oHacocy 52.1159. Mx napamerps! npuseneHs B Tabn. 4.4.

Ilpu abcomoTroM BHEWHEM cxoacTBe (prc. 3.37-a H -6), paboTaroT OHH 1O Pa3HOMY, 3TO BHIHO
fl0 pe3ynbTaTaM ucnbiTanyii. Tak y TioMeHCKoro Hacoca, npH paboTte HabmOIANTHCh MyNTbCallHH AaB-
Jenus oT 3,5 no 4,5 Kre/cM’, YTO CONPOBOXK/IANOCEH OLLy THMBIM HarpeBOM M NMOBHINIEHHOH IYMHOCTHIO.
KauecTro aeraneii 1t cOopKy, Tak ke pasHaTcs, B “BboleBCKOM”™ H3AEMUH HET OONYIICHHBIX MaTHHTOB
U MepCcKOUISHHBIX PE3HHOBBIX YIUIOTHEHHH, a IKOPh He CTAaHOBHTCA OeneckiM mocne 6en3uHa. U3 06-
MOTKH POTOpPA He BLICOBBIBAIOTCA KyCOUKH NpoBoAa. Punsrpa B Hacoce 18.3780 wer.

CrapeocKonbCkuil Hacoc rioMeHble M nonpouie. L{eTkn xonnexropa pacnonokeHs! BAONb OCH
poropa. Pabounif dreMEHT HACOCHOl CEKLMH TAKOH e KakK M y NMpeAbAyIIHX - XHCKOBBIH pOTOp C
nATHIC potHKaMu. Ero och BENOABHAHA, a COCUHEHNE C BAJIOM DJIEKTPOMOTOpA HAET 4epe3 MydTy.

C 2000 roma Ha "THX Hacocax Crani ycTaHaBNHBaTh QUILTPHI U OMOpPHI-aMApPTH3ATOPHI (KOTO-
Phie YMEHBIUAICT IYMHOCTH NIpH pabote). 3nenue pa3bopHoe, a 3HAYHT €r0 MOXHO PEMOHTHPOBATb.

Berzonacoc 98T092 dupmsr “Tnp6ypr” (puc. 3.37-r). B HacocHOH ceKLUH ITOTO H3IENHS BMEC-
TO POJBIKOB HCIOMIB3ORAHBI LIECTEPHH BHYTpPEHHEro 3aueruienns (puc.3.38). Manas (Benymas) mec-
TepHA Hacoca LCHTPHUpYeTcs BaloM POTOpa 3NEKTPOIABHIaTeNs, a BpallieHHEe OT pOoTopa K mecTepHe
nepesiaeTcs depes TpexcerMeHTHYo. MybTy. IToqMmMMHIKOM JUIs 3aHeH OMophl Basla pOTOpa CITYXKHT
KOpITyc HacocHoiT cexiuy. Ha Bxoae GuIBTPYOMHIA ceT4aThi cCTaKaHYHK.

RiIACOCHAN CeRuyg
]

"3
PO.IHROB

Puc. 3.38. BHemHu# BUI HACOCHBIX CEKUMH
BGEH30HACOCOB.

HACOCHANA
CeRuns
03 necTepenon

INockonbKy B 3NMeKTpOOCH30HACOCAaX HCMOMB3YETCS [BUraTeNb MOCTOSHHOTO TOKA, 3TO Tpebyer
obs3aTenbHOro coOmoaeHHs MOMAPHOCTH. Tak KieMMa Uil MOOKITIOYEHHS “Imoca” - HOMEHbIe, ¢
pe3sboit M4, a “munyca” - noGonsiue, ¢ pe3pboii MS.

{Ipameyanne:

1 - ITpoH3BOAHTENBHOCTS Ha CBOCOAHBIN CITMB ~ MaKCHMaslbHas MPOU3BOAHTENBHOCTD Hacoca
1IpH OTCYTCTBHH IPOTHBOMABICHHS.

2 - JlJaBneHHe HyIeBOH MOJa4YH ~ MAaKCHMaNbHOE JaBleHHE, pa3BUBAaEMOe MPH 3arTTyNIEHHOM CJTH-
BE.
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3.3.2. PEXXKHM CAMOJIHATHOCTHKH
NEKTPOHHOI'O BJIOKA YIIPABJIEHUS (KOHTPOJIJIEPA) MUKAC 5.4

CaeTswuiics Ha NaHeaH NpUOOPOB KOHTYP ABHIaTeNs KOHTPOJIBLHOH JIaMIIbl - 3HaK HEHCIPaB-
HocTH. HO 3TOT 3Ke CHrHan MOoXeT NOMOYb OTHICKATh IyTh K YCTPAHEHHKO HEUCTIPABHOCTH.

B 610K ynpaBieHHs BCTpOeHa GYHKIMA caMOAHAarHOCTHKH - 3TO NPOBepKa Leneii Bcex aMeMeH-
TOB, KOTOPAs Ha4HHAETCS C MOMEHTA BIITIOUEHHSA 3aXKHIaHHS. )

IMpy BKITIOYEHHH 3aXKUTraHHUA Ha [TaHeH KOMOHHAMK MPHOOPOB 3aropaeTcs H raCHET KOHTPOIIb-
Has mamna (puc. 3.39), 3To 03HauaeT, YTo CHCTEMa HCIpaBHa U rOTOBA K pabore.

Puc. 3.39. Oparment nanenu npubopos,
CBETAIHUHCSH KOHTYp ABHIaTelIs - 9TO H
€CTb KOHTpoJbHaA amna 7 (cM. pHc. 3.9).

Korza 6nok ynpasieHus o6HapyxHBaeT HEHCIIPABHOCTb, OH BKJIOYEHHEM KOHTPOJIBHOH JTaMITBI,
nHbopMupyeT 06 3TOM BOpHMTENA. ECIH HEHCNIPAaBHOCTP NMEPHORHUECKAs, KOTOpas TO BOZHHKAET TO,
nponanaer - HHGOpPMaUHUs BBIIAETCA KOPOTKHM BKITKOUEHHEM KOHTPONbHOH nammsl. Ecnu Heucnpas-
HOCTb BO3HHKAET C YacTOTOH OoMbIue ABYX pa3 B MHHYTY, TO OJIOK, COITIaCHO 3aJIOKEHOH B €ro naMsATu
nporpaMMe, NPHCBAHBACT €H JBYX- HIIH TPEX3Ha4HBIH KOX H 3aloMHHaeT ero. Ecnn momomka ceppes-
Hasl, TO KOHTPOJIbHasd 1amma GyeT ropeTh NOCTOSHHO.

Hrak, Ha manenu npuGOpoB BBICBETHIICS CHTHAN HEHCNIPABHOCTH, YTO HANO CAENaTh, YTOOBI
Y3HaTh, YTO CIYYWIOCH?

Jlns nepeBona 6710Ka yIpaBaeHUs B peXXHM CaMOAHArHOCTHKH HEOOXOIHMO:

- OTKJITOYHTH aKKyMY/IATOPHYIO 6aTapero Ha 10 + 15 ceKyHI H BHOBb MOAKIIOYHTS;

- 3aMyCTMTH ABHTATENb W 1aTh €My MopaboTarb Ha XOJNOCTOM XOMy, HE Tporas Neaalu Apoc-
cenbHOMH 3acnoHkH, yepe3 30 + 60 ceKyHI OCTAHOBHTH JBHraTeNb, HO 3KHraHHE HE BBIKIKOUATH, 3a-
TEM MERHOH MepeMpI4KOi HIH 1100bIM OTAENBHBIM MIPOBOAOM COENHHUTS BoBoabl 10 1 12 quarHoc-
THYyeckoH poserkH (puc. 3.40). PoseTka ycTaHOBNEHa B MOTOPHOM OTAE/NCHHH Ha IIUTKE MEpeiKa C
npaBo#l CTOPOHBI.

Puc. 3.40. YcraHoBKa NEpeMBIUKH B IHArHOCTHYECKO#H po3eTKe.

IMocie nepesona 610Ka ynpaBAeHHS B PEKHM CAMOAHATHOCTHKH, OH OyxeT BslaBats HHpopMa-'
LHI0 CBETOBOH HHAMKauHeH. UtoOst ee pacmudpoBarh, HEOOXOMUMO COCYHTATh KOJTHYECTBO BCIbILIEK
KOHTPOJIbHOH TaMIIb1. §
Kaxzoii HeHCTIPaBHOCTH PHCBOEH CBOH LHGPOBOH KO H ONpefensercs 0 YHCILy BKIHOYeHHH |
namnsl. Tak, uudpe - 1 cooTBeTCTBYET OnHO KopoTkoe BKinoueHHe (0,5cek); mudpe 2 - aBa U T. 1. 10 9,}}
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CHauasa CYnTaroT YHCAO BIUTIOYEHHH JIaMIIbl Ui ONpeseieH s nepBoi uudpsl xoaa, 3aTeM HAET
nay3a 1,5 cexyHmpl. [lociie Hee CYNTAOT YHCIIO BKITKOYEHHIt JNA onipenenerus Bropoii undpsl, 3ateM
TpeThbeH, Moce Yero cliefyeT naysa 10 4 ceKyH/, OnpefeNsionas Koxeil koaa. JIoBTOPHB KO TPHXKIHI,
610K yNpaBAeHHS NMEPEXOMHT K BHICBEUHBAHHIO CIEAYIOIICT O.

Tlocne mepeBona 6:10Ka ympaBieHUs B PEXHUM CAMOAHATHOCTHKM, MHIMKanMst 00A3aTCIIbHO
JIOJKHA BBICBETHTSH ko1 12 TpH pa3a (cM. puc.3.41), 4To CBRAETEILCTBYET O uayasne paboThl pexHUMa
caMouarHocTikH. Crenyroniue Koast GynyT 0ToGpaXaTs UMEIOUIYIOCS HEHCIIPAaBHOCTH HITH HECKOBKO
HeucnpaBHocTeH. Kaxaplit Xoi NOBTOpAETCS TPHA LI (CM. Tadn. 3.4).

Tocne HAHKALMHK BCEX KONOB HMEIOMMXCA HEHCTIPABHOCTEH HHIMXAIHS KOJOB MOBTOPACICA.

@

Bropas undpa <2>

Ileppas undpa <1>

Iosrop Tpu pasa
Her KONOB HEMCIIPABHOCTEN
OtobpaxeHne KOJOB HeUCHIPaBHOCTeH
Iepaas umdpa xona Bropas undpa kona

o o o :'C:I ) @ z:'Cb ) e & o
TTosrop Kona Tpy pasa
HeT NBY3HAYHBIX KOIOB

oy OtobpaxeHne Bcex UBY3HaYHMX KONOB

TlogrTop Kona TpH pasa
Her Tpex3HauHbIX KONOB

ME OtobpaxeHne BCEX TPEX3HAYHBIX KONOB

@ - KPaTKOBPEMEHHOE BKITIOYEHHE KOHTPONBHOM Mammisl - 0,5 cex (ec;11 KO TpeX3HaYHbIH,
nepeas quba <1> MOXKET BHICBCUHBATHCA B TEUCHMH | CCKYHs!).

@@ - KOHTPOJTHHAY JIAMIIA BBIKIIOUCHA - 1,5 AnM f CERyH.BI

Puc. 3.41. [TocnenoBarembHOCT BBIBUAA KUJIOB HEHCTIPIBYIOCTEH.

OnbiT noKa3bIBaeT, 4To Hanbosee YacTo 610K yHpaBleHHs PErHCTPHPYET, Kak OIHOPa3oBbie M
+fHOTOPa30OBbl€ OMHUOKH, CIETYIOLIHE KOIbI:

25 - majeHHe HanpsHXKEHUs HHXKE NOMYCTHMOro. Bo3MOXHbIE PHUHHBI - BKIIOYEHHE CTapTepa
MIPH HECKOIBKO Pa3psHKEHHOM aKKYMYNIATOPE, OKHCIHMBIIIHECS MJTH He3aTAHyThle Ki1eMMbI AB, ninoxo#
KOHTAKT C “Maccoii”.

53 - HEHMCNIPaBHOCTH NATHHKA MOJOKEHUA KoleHBana. HHorna, 4eno B 110XoM KOHFaKTe Ha Aa1-
4HKE, a MHOTAA, cOOH MOTYT BBI3BATh 3HAUHTEIBHBIE IIOMEXH B GOPTOBOH ceTH. Hanpumep, ot BBICOKO-
BOJIBTHBIX MPOBOIOB HIIH HAKOHEUHHKOE cBeueil 6€3 MoMeXOMonaBIsoLLHX PE3HCTOPOB.

61 - HeucrpaBHOCTH ONIOKA yHpaBicHHS. O3HadaeT aBTOMATHYECKHH Mepe3anycK MpOorpaMMbl
©3-3a 1eHCTBUA CHIIBHOM BHELUHEH MOMEXH (HEHCIIPUBHBIX JJIEMEHTOB CHCTEMBI 3KHIAHUS U T. I1.).

62 - moTepst NAHHBIX ONEPATHBHON NaMsTH. [IpOMCXONT B cnyuae OTKIIKOUEHH OT OOPTOBOI ce-
1M aKKYMYNSTOPA H NPH 3HAYHTEIHOM MaeHHH HaNpPsHKEHUS.

Jlo peMOHTa M mocne Hero, 4ToObl pa3JeHTh ONHOKPATHBIE H NOCTOSHHbIE HEHCIPABHOCTH,
Hajlo CTEpeTh KOAbl HEHCIIPABHOCTEH H3 ONEparMBHON MaMATH KOHTpomdepa. s 3Toro JOCTaToqHO,
TPH BBIKNIOYEHHOM 3KHTAHHH, OTCOENMHHTD “MacCOBBIH” MPOBOM OT aKKYMYJATOpPa HE MEHee YeM Ha
onny MunyTy. [Tocne 3Toro, 6mok mokaxer kox 12 u 62, 1 MOXeT 106aBUTH KOBI HEHCIIPABHOCTEH 1MOB-
TOPHBMIHKXCA NOCIIE Epe3arpys3KH. ’

Ecnu 610k ynpaBneHHs He MOXKET ONPEAETHTD HEUCIIPABHOCTD, TO BbICBEUHBaeTcs ko 12.
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Taba. 3.4, luarnocTHyeckue konsl HeucnpaBHocred MCVY]] ¢ xonTpoiepov MITKAC 5.4.

Ne xoma HencnpaBHocTe

12 | Hauano paGorsl 6110Ka B peXXKHME CaMOIHATHOCTHKH

13 | Hu3kui ypOBEeHb CHIHaJa ¢ JaTYHKa MacCOBOTO PacXofia BO31yXa

14 | BoicOKHMH CHTHaJ ¢ JaTYMKA MACCOBOTD PacXoaa BO3MYyXa

17 | Hu3kuil ypoBEHDb CHrHaNa C JATYHKA TEMIEPATyps! BO3AYXA

18 | Beicokuit ypoBeHb CHTHANA C IaTYHKA TEMIEPATYPh! BO3yXa

21 | Huskuit ypoBeHb CHIHaNa C JaTHHKA TEMIIEPATYPBI ABHIaTens

22 | BoICOKHH ypOBEHb CHIHANIA C JATYHKA TEMIIEPATyPhl IBHIaTENs

23 | Hu3kuii ypoBeHb CHIHANA C AaTUHKA MOJIOXKEHH S JPOCCENbHON 3aCIOHKH

24 | BoicokHH ypOBEHb CHIHANA C JIATYHKA MOMOKEHHA POCCENbHON 3aCTIOHKH
25 | Huskuil ypoBeHb HanpsukeHHs B 60pTOBOH ceTH aBTOMOOHNA

26 | Boicoxuit ypoBeHb HanpshkeHHs B 60pTOBOH CETH aBTOMOOHA

31 | Huskuil ypoBeHs curaana norcuimomerpa CO

32 | Bolcokuil ypoBeHsb curxana notennnomerpa CO

41 | HeucnpaBHOCTb B MM JATUHKA JETOHAIHH

51 | HencnpaBHocts Ne 1 B Onoke ynpaBieHHst

52 | Heucnpasnoctb Ne 2 B 6710Ke ynpaBacHHs

53 | HencnpaBHOCTb JaTYHKa MOJOXKEHHSA KOJIEHYATOro Bajia

54 | HencnipaBHOCTb JaTHHKa NOJIOKEHHS paclpeNeUTEIbHOIO Bana

61 | HeucnpaBuocts Ne 3 Groka ynpasieHus

62 | HencnipaBHOCTb ONEpaTHBHON NaMsTH 610K yripaBieHHS

63 | HencripaBHOCTb NOCTOSHHOM naMsATi O10Ka ynpaBiaeHHs

64 | HeucnpaBHOCTb NIpH YTEHHH JHEProHe3aBUCHMOH NaMATH 6J10ka ynpaBiIeHus
65 | HeucnipaBHOCTb IIpH 3allHCH B 3HEPrOHE3aBHCHMYIO NIaMATh O710Ka YNpaBacHUA
71 | Huskas yacToTa BpalleHHs KOJIEHYaToro Bajla Ha XOJIOCTOM XOoy

72 | Boicokas 4acTOTa BpalieHHs KOJIEHYATOro Bajla Ha XOIOCTOM XOiy

131 | HewucnpasHocTs GopcyHkH 1-ro nHnnHapa (KOPOTKOE 3aMbIKaHHe)

132 |HeucnpaBHocts GopcyHkH 1-10 nununapa (00psIB)

133 | HencnpaBHocTh GOpCyHKH 1-Io UHIHHAPA {KOPOTKOE 3aMBIKAHHE Ha KOpNYC) ‘
134 [ HeucnpasHocTh OPCYHKH 2-TO LHUIHHAPA (KOPOTKOE 3aMbIKAHHE)

135 | HeucnpaBHocTh GOpCYHKH 2-r0 IuTHHAPA (06pBIB)

136 | HencnipaBHOCTb (hOPCYHKH 2-TO IHNHHAPA (KOPOTKOE 3aMbIKaHHE Ha KOPIYyC)
137 | HeucnpaBHOCTb GOPCYHKH 3-ro NHIHHIPA (KOPOTKOE 3aMbIKaHHC)

138 | HencnpaBHOCTB opcyHKH 3-TO uuaHHApa (06pHIB)

139 | HencnpaBHOCTb (POPCYHKH 3-r0 HHIHHJPA (KOPOTKOE 3aMBIKAHHE HA KOPIYC)
141 | HencnpasuocTs opcyHkH 4-ro uuaMaapa (KOpOTkoe 3aMbIKaHHE)

142 | HencnpasHOCTb opcyHKH 4-ro uitHHApa (00pbIB)
143 [ HeucnpaBHocTs opcyHKH 4-ro NHIHEApa (KOPOTKOE 3aMbIKaHHE Ha KOpIyc) |
161 | HeucnpasHocTs 06MOTKH 1 perynstopa IOMOMHUTENBLHOTO BO3AYXa (KOPOTKOE 3aMBbIKAHHE
162 | HercnipaBHOCTs 0GMOTKH 1 perynstopa JIONOIHATENbHOrO Bo3nyxa (PIIB) (00pbiB)
163 | HeucnipasHocTs 06MoTKH 1 PJIB (KOpoTKO€ 3aMbIKaHHE Ha KOpyc)
164 | HencnipaBHOCTb 06MOTKH 2 PIIB (KOpOTKOE 3aMLIKaHHE)
165 | HencnpaBrocTs 06MoTkH 2 P/IB (06pbiB)
166 | HeucnipasHocTh 00MOTKH 2 PIIB (KOpPOTKOE 3aMBIKaHHE Ha KOPITyC)
167 | HeucnpaBHOCT nenH peiie GeH3oHacoca (KOPOTKOE 3aMBbIKAHHE)
168 | HeuncnpaBHOCTb nenu pene 6eH3oHacoca {00phiB)
177 [ HeucnpaBHOCTD LENH pasrpy304HOTO peile (KOPOTKOe 3aMbIKaHHE)
178 | HencnpaBHOCTS L1€NH pasrpy304Horo pene (o6psis)
181 | HencnpaBHOCTb 1i€IIH KOHTPOILHOM JaMITBI (KOPOTKOE 3aMbIKaHHE)
182 [HencnpaBHOCTD LETIH KOHTPOIBHOH 1aMIisl (00phIB)
197* | HencnpaBHocTs nenu kianaHa OIIXX (xopoTkoe 3aMbIKaHHE)
198* | HencnpaBHocTh neny ianada SIXX (obpsis)
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* Mpumevanue.
3T Kol OTHOCATCA K NOCAENHUM BEpCHAM NporpaMMHoro obecredenus, s 60KOB ynpas-
nenns MHUKAC 5.4, ynpasasioIMX CHCTCMON 3a)KHraHHs aBToMoOuneit ¢ msurareneit 3M3-4063.10.

OnHako, cHCTeMa CaMOJAHArHOCTHKH He MNaHaues!, OHa TOJbKO CPAaBHHBAET MOAyYaeMble OT JaT-
'-KHKOB CHIrHanbl ¢ 3TAJIOHHBIMH, XpaHAIIUMHCS B €€ TaMATH. A MOJTOMY BO3MOXHO, YTO KaKo# 6o
IATYHMK YKa3aHHBIH NMPOLECCOPOM KAK HCIIOPUYEHHBIH, OKaXXETCS HCHPaBHBIM, a HEMOMaJKH BBI3BaHBI
OKHCIHBIUHMHCSA KOHTAKTaMH €0 PasheMa, CTOPEBIIHM IIPEOXpAHHTENeM, nnoxoi “maccoit” (MHOrO

““MaccoOBBIX” NPOBOJOB MOACOEIHHEHO K BIYCKHOMY KOJJIEKTOPY) MIIM IE-TO NepeOHTHIM NMPOBOAOM.
3.3.3. KOHTPOJUIEPKI MUKAC 7.1 1 ABTPOH

O6n0oBIEHHE PaIHOINEKTPOHHOM 31eMEeHTHOM 6a3bl Jano TONYEK K CO3JaHHI0 HOBOI'O KOHTPOM-
aepa MUKAC 7.1, ¢ 6onee pacliMpHHHBIMH BO3MOXKHOCTSAMH IO CPaBHEHHIO C NpENIECTBEHHHKOM
MHKAC 5.4.

HecMmotps Ha To, UTO pe3y/NLTaThl HCIIBITAHAH He NPOM3BOAAT OOMBLIOTO BrewaTneRHs ( Tabm.
3.5), HoBbI Omok obmazaer Gosee MOLHBIM MPOLECCOPOM, KOTOPBIH, KOMAHAYA COOTBETCTBEHHO
YKOMILIEKTOBAaHHBIM JABHIaTeNeM, He JaCT €My BBIHTH 32 PAMKH 3KOJIOrHYe CKiX KopM EBpo-3 (BepxHei
nnaxHKo# Juit 61oka 5.4 6uinn HopMsl EBpo-2). ok ynpasnenns MHUKAC 7.1 umeer Taxk e paciuu-
peHHble GYHKUHH CAMONHArHOCTHKH, BO3MOXHOCTb MONKIIFOYEHHS HMMOOHIN3aTOpa, y4qlly1o BHOpO-
3aMHIEHHOCTD, BO3MOXHOCTb IEPENPOrpaMMHPOBAaHMA Yepe3 CeUHanbHbIH BXOA Ha passeMe - 6e3
obs3arenbHoi, Kak. npexnae 3amensl 113Y. H nakonen MHUKAC 7.1 nonHOCThIO B3aHMO3aMEHAEM CO
CTapbIM GIIOKOM.

Taéu. 3.5. Pesynstats! HenbiTanuii koutpoanepos MUKAC 7.1 1 MUKAC 54
Ha aproMoGune 'A3-3110 ¢ apuraresnem 3M3-4062.10.

| Ilokazarens brok ynpanenus
MHKACS5.4 MHKACT7.1
Pacxon Tonnuaa, 1/100 km:
- B TOPOJCKOM LIHKJIe 12,89 12,79
- nipu ckopocTH 90 kM/4 ‘ 7.9 7,5
- IpH ckopoctH 120 xm/4 11,9 10,5
Pasron ¢ 40 no 120 km/ua .
f Ha IV nepenaue, cek. 34 32,3

Kontponnep MHUKAC 7.1 BbimyckaroT B HECKOJIBKHX HCIIONHEHHAX, Kak H O6nok MHKAC 5.4:
WIS BOPBICKOBBIX MOTOpoB 3M3-4062-10 1 kap6topatoprsix 3M3-4063.10 (3necs KOHTposIep ynpas-
J11€T TOABKO 3a)KHTaHHeM), IlepcreKTHBHbIX 3M3-405, 409 1 ynbsroBckoro YM3-4213.

MUKAC 5.4 ) MUKAC 7.1

Puc. 3.42. Buemnuii BUI KOHTpOILIEpa:
a- MHKAC 5.4; 6 - MUKAC 7.1.
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Kontpomnepst MUKAC cnenansl kpacuso. CospeMenHas SMT-TexHONOrHA NO3BOAMIIA NMOBHI-
CHTh HafEKHOCTD M3ENHS 3a CYUET COKPAINEHHS PYYHOro Tpyna, a 8-paspamablii MHKpONPOLECCOp
“CHMeHC” B35 ynpaBAeHHE BCEMH CHCTEMaMH Ha ce0s, O3BOMHB TEM CaMEIM CBECTH pa3pO3HEHHLIE
Npexnae yCTPOHCTBA B OZHO LENOE.

Cucrema MUKAC (Buauane Mogens 5.3, 3ateM 5.4) ysepenno 3axsatuiia 605y 0 acThE pEIH+
ka. EcrecTBeHHO, OIOKH NOCTOANHO coBepieHcTRy0TCs, Tak MUKACH obpa3sua 1997 rona paboranu
no mporpamme G7da442, a ¢ cenrabps 1998 roma ee cmenmna 'HE7da442 u ¢ nexabps 1998 rona -
HT7da442.

ABTPOH
€ MOBEPXHOCTHBIM MOHTA®RCM

ABTPOH
M1.S.4

Puc. 3.43. BHemnuii BUX KOHTpoONIepa:
a- ABTPOH; 6 - ABTPOH ¢ noBepXHOCTHBIM MOHTAkOM.

Xots ABTPOH nenaior He caMbIM COBpEMEHHBIM crnocoboM (PameHckuil 3aBOA HCIONMB3yeT
HaiiKy BOJHOM), HO 3aJI0KEHHAs B HEM CXEMOTEXHHKA H HCIIOMHEHHE BHYINAKOT JOBEPHE (YyBCTBYETCS,
4TO H3genHe 0OOPOHHOro mpemnpusTHs). 16-paspsanusiit npoueccop “Hurten 87C196” moxer Ha no-
psanok 6sictpee, uem y MUKACa, o6pabartsiBaTs HHpOPMALHIO OT NaTYHKOB H CTONE Xe OLICTPO yn-
paBnATe aBurateneM. Tem Oonee, 310 kacaetcs ABTPOHa ¢ moBepXHOCTHEIM MOHTaXOM, BEITYCK
KOTOPHIX OCBaHBaeT CTapOOCKONLCKHiT 3aBon. K nponteccopy “HHten” no6arHmUCH CTONB Xe COBpe-
MeHHBI€ d5eMeHTsI (pHc. 3.43-6). DTH u3nenus obnanatoT TpoHHOM CHCTEMOI JHATHOCTHKH (KHOTIKA ~
TEecTep - KOMIBIOTEP) U OOHAPYKUBAET M0OKIE HEHCIPARHOCTH - BIUIOTH N0 OOpHIRA KATYIIKH 32)KH-
raHus.

Taba. 3.6. Pesynsrarsl ucnsiraunuii kourponnepos MUKAC 5.4 1 ABTPOH M1.5.4

IMoxkazatens brok ynpasneHus
MHUKAC 5.4 ABTPOH M1.54

PexHM X0nocToro xoua: )
-CO,% (mao6oporax XX) 0,55+0,6 0,5+0,6
- CH, ppm (1a obopotax XX) 180+ 190 220226
- CO, % (npu 3200 06/muH,
6e3 Harpy3kH) 0,19+0,2 0,25+0,27
- CH, ppm ( ipu 3200 06/MuH, 6/1) 53+55 ] 70

Esnosoit unkn OCT 37.001.054-86
(C MyCKOM ropstiero aBUraTess)

-CO, r/ucn 23,52 24,03 °
- CH, r/lucn 4,68 5,06
-NOx, r/ucn  * 8,98 4,76
- Qs, /100 km/u 14,78 15
Pacxon Tonnusa, Qs, 1/100 kM, Ha cTeHae

npH ckopocTH 90 km/y 10,08 8,36
Pasron ¢ 40 no 100 km/4,

Ha [V nepenaue, Ha cTeHAE, CEX. 16,50 16,17
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Y10 KacaeTCs NpUMEHAEMOl JNIEMEHTHOI 6aspl, TO 34ech “ABTPOR” MHOTONHK, KaK HH OIMH
apyroii. Msnenne Pamerickoro 3apofia BHITOAHEHO HAa JHCKPETHBIX JJEMEHTAX M K TOMYXE PEMOHTO-
TIpUronHo (puc. 3.43-a). .

CTapoOCKONLCKUI BapHAHT C HHTENNEKTYAIBHEIMH KIIOYaMH TOA “3aXHraKnHe” ¢ IPOLeccopoM
“Huren” (Ha 6a3e 37010 H3ASAHS BhIMycKaeTcs OOK 3aHIaHUS JUIS KapOIOPATOPHLIX JIBHTaTesiei).

Hy M KOHe4HO, cample nydmHe KOHTpoiepsl “ABTpoH-DJIAPA” Yebokcapckoro npucopo-
CTPOHTENBHOTIO 3aBoza (puc. 3.44), BrnonHeHHke Ha ocHoBe npoueccopa “Cumenc 87C167” (16 ka-
HAJIOB aHaNoro-uupoBkIX npeodpasorareneif, HECKONEKO NECATKOB MOPTOB, 32 TafiMepa U T. I.): TYT H
EBpo-3, ¥ NOUHIHHAPOROE YNpaBlIeHHE JBUraTeNneM, H oOHapy»eHHe HEHCIIPaBHOCTH 1O MyCKa JBH-
raTesns ¥ MHOTOe Apyroe. A NpUMeHeHHe TOBEPXHOCTHOrO MOHTaXa, YCTpaHsAeT TakHe Npob/IeMl, KaK
neperper MM Henpomaika aeranelt. M3aenus 3Toro 3aBola NMpeRHa3HA4€HH JUIA YNPABIEHHS JBH-
rarensmu FA3 u YA3.

nointa €

Puc. 3.44. MonTaxxHas nnarta Puc. 3.45. KapTHKa Ha MOHHTOpE KOMIIBIOTEPA
KoHTponnepa “ABTpon-OJIAPA”. P AHArHOCTHKE JABHraTes.

JIns AMarHOCTHKH JBHTaTeNeH ¢ KOHTPONEpaMH cepuH “ABTPOH” M caMHX ONOKOB YHpaBJIEHHS
HE HyXXEH CNIELHaIbHBIA TeCTEP, HX MOXKHO NPOBEPHTH Ha KoMmbioTepe (pHc. 3.45), KynuB nporpam-
MHBI€ JHCKETHI M KOMILTEKT Kabeneit.

Hpumeuanne. [Ipu paboTe ¢ MUKPONPOLECCOPHOIT CHCTEMOM YNIPaBNECHHUS ABHraTENEM:

1. Henb3s mpocTO HAKMIBIRATH KNIEMMBI HA BLIBOBI aKKYMYNATOPHOH OaTapeH - MX Hamo 3aK-
PENIATh TaK, YTOOBI KOHTAKT ObL1 HAZCKHBIM. DTO KAcaeTCs M BCEX OCTANbHBIX Pa3bCMOR CHCTEMBI.

2. Henp3st mopxniouars 6atapeso K GOpToBOH CETH aBTOMOOHIA C BIJIIOYEHHBIM 3aXHTAHUEM.

3. Hexpsst cHuMats paszbeM O1oKa yrHpaBIeHHs, el “MHHYcOBas™ K1eMMa He CHsTa ¢ GaTapen.

4. XKesaTenpHO HE NMPHKACAThCA K BBIBOAAM OJIOK.) ynpasneHus. Tak Kak ciydaifiHBIH cTaTHyec-
KHi pa3psil MOXET BHIBECTH U3 CTPOSA YYBCTBH1CIBHBIC 3EMEHTHL.

5. YcTpaHuB HenmonaaxH, HE TOPONHTECH 33HOBO BKJIIOYATh CHCTEMY CaMOJHArHOCTHKH, T. K. HH-
domanus O HEHCNPABHOCTAX OCTaHETCA B OnoKe ynpasierHs emie apa yaca. ITamaTs 6;10Kka MOXHO
O4YHCTHTB H CaMOMY, OTK/IIOYHB Ha 15 + 20 ceKyHA “MHHyc” akKyMynaTopa (TONbKO NPy HepaboTaro-
1IeM JBUTATENEe H BHIKTIOYEHHOM 3auraHun). ITonimouns “Maccy”, Hafo MYCTHTD ABHIaTeNb U JaTh
eMy nopaboraTs Ha XonocToM xomy 1 MuryTy. Ilocne H>TOro MOXHO CHOBa BKTIOYHTH PEXIM Ca-
MO IHarHOCTHKH.

7. Ha Bcex BNPBHICKOBBIX MalIMHAX MOCMe HeyIauHOM NMONBITKH NMyCKa, “3aluThie” CBEYH MOKHO
HOPOCYHIHTD BIJTIOYHB PEXHM MPOLYBKH. JUI 3TOro Hajo MuaBHO HaxaTh Ha NefjanbrazjavHa S+ 10 ¢
BKJIIO4HTE cTapTep. bnok ynpaenenus noimer, 4To oT Hero TpebyeTcs, H OTKIIOYHT MOJAty TOILTHRA.

8. He urnopupyiite cBeYeHHe JaMIIOYKH pe3epBa TOIIIMBA, H BOBPEMS 3ampaBisiiTe MalLIHHY,
3THM Bbl NPOMIHTE cpoi cayxObl anekTpobeH3oHacocy. Tak kak make KpaTKoBpeMeHHas paboTa
Hacoca “BCyXyH0”, IOCHe TOro Kak OH “HaxBaraeTcs” BO3ZyXa, KpaiHe HexenartenbHa. Benb OeH3uH 3TO
He TONBKO OXJIaXKAEHHE, HO M CMa3Ka BpallalouIMxcs Yacteit 6eH30Hacoca.

9. Tlocne ycTaHOBKH BBICOKOBOJBTHBIX NPOBOJOB, C HEH3BECTHBIM CONPOTHRIIEHHEM, BO3HHKA-
10T KpaTKOBpEMeHHble nepebon B pabote neurarens. Ha BrnpsickoBbix TA3ax npHMeEHSOTCS MPOBOAA
conporuBaeHHeM K50 + 1K0 (2K0/m). TToxxonaT cunne nporoaa ot “CaMapsi”, HO OHH JUIMHHEE,

10. XenarenbHo, 4TOOB! BBl HMENH B 3anace, XOTs Obl MUHUMAaNbHbIH “IKEHTIBMEHCKUE” Habop
- IATYMK MOJIOKEHHUA KOJIEHYATOro Bajia H anekTpobeH3oHacoc. be3 Hux Apurarens paboraTs He Oymer.
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3.4. MUKPOIIPOUECCOPHASI CHCTEMA YIIPABJIEHUS JIBUTATEJAEM (MCY) C
SJAEKTPOHHbBIM BJIOKOM YIIPABJIEHUA (KOHTPOJUIEPOM) “Cumenc”
(aBToMoOner “MOCKBHY - CBSITOIOP™ u “KHSI3b BIAIMMHP” ¢ aBuraresem “PEHO - F3R”).

Cxema CHCTeMBl ynparlneHHs HOBurareneM (puc.3.48) mpumeneHa i aBroMoOuicii 6a3oBoit
KOMILIEKTaHH - 6€3 cHCTeM KOHIMIMOHHMPOBAHHS BO3JYyXa, YNARNMBATENs MapoB OeH3HHA, THAPO-
YCHAUTENSA PYIs, IPOTHBOYTOHHON H HH()OPMALMOHHOH CHCTEM.

HekoTopble KOHTPONbHbIE TAPAMETPHI HCIIPABHOM CHCTEMBI BIPBICKA:

- 060p0T!>I XOJIOCTOro xona ..
- IABJICHHUE TOIHRA ..............
- AaBACHHUE, pa3BHBA€MO€ TOILTHBHBIM HaACOCOM .

- CONPOTHBAEHHE JAaTHHKA [OIOKEHHUS JPOCCENbHON 3aCNOHKH (BBIBOABI A UB) ........ - 4K0;
- HampsDKeHH € MeXAY BHIBOIOM B maTunka maBieHHs BO3IyXa Ha BIycke H “Maccoit” - 0,2+5 B.
(B 3aBUCHMOCTH OT pexuMa paboThI ABUraTens), HanpspKeHHe MUTaHUs Ha BeiBoge C ......... -5B;

- CONPOTHRICHHUE NATHHKA TEMIEPATYPBI BOZZYXA +evvermcrunenercerareseunneanse - 7KS = 12K npu O°C
. . - 3K1 + 4K0 mpu 20°C,
.- 1K3 = 1K6 npu 40°C;

- CONpOTHBNEHHE OOMOTKH KJIallaHa PEryaTopa XOMOCTOrO X0 .......... - 8R5 = IORS;
- CONPOTHBIIEHHE NEPBUYHOH OOMOTKH KaTYIIKH 3aXHraHus (BbIBoms! 1 1 3) ...... - IR0,
- COTNPOTHRIIEHHE BTOPHYHON OOMOTKH KAaTYIUKH 32XHTAHH «..covnenrerrerenrenenesenas - 8KO + 10K;

- CONPOTHBIIEHHE AaTYHKA TEMIIEPATYPHI OXJIaXKAaolel KUAKOCTH 3K1 +4K1 npu 20°C,
-K21 = XK27 npu 90°C,

- CONMPOTHRIIEHHE KaT4HKa 0GOPOTOR KONEHYATOrO Baja .. ..- K15+K25.

PACITIOJIOKEHHUE BBIBOJAOB PA3LEMOB

Puc. 3.46. Pacnonoxenue BbIBOSOB 610K yIpaBIeH s (xouTponnepa).

0 X5
12345678

a)

Puc. 3.47. PacrionoxeHue BEIBOAOB:
a - pazbeMa TOILTMBHOTO Hacoca; O - pa3beMa XKryTa CHCTEMEI BIIPEICKA.

B cucreme pacnpeneneHHOro (MHOrOTOYEHHOTO) BIPLICKa aBTOMOOHNA “CBATOrop” ¢ KOHTPO.
nepom “Cumenc” S113717120 npumensiorcs:

- 3NIEKTPOKJIaMaH XonocToro xoxa “Xuraan” AESP 207-17;

- hopcyHKH “CHMEHC”;

- peryasTop naBnenus “bowr’” unu “Be6ep”;

- BeH30HacoC (norpy»mou) ‘Ban6po”

- KaTyIKH 3axwranus “Magneti ’\Aarelll BAE 801;

- nambna-3ou “Bour” LSH2S.

KOHTpO/bHas 1aMna BCIBIXHBAET IPH BKJIOYEHHH 3a)KHTaHHS Ha 2 + 3 CeKyH/BI.

CHCTEMBI CAMOIMATHOCTHKH HET.
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Puc. 3.48. Cxema MHKPOINPOLIECCOPHOH CHCTEMBI ynpaBieHus asuratenem (MCYI)
¢ xoTpuinepoM “CHMEHC” HAEHTH(UKAHOHHEIR Homep 7700107796:

1 - ceuH 3aXHUraHus; 2 - KaTyIlKa 3aKHranus 1-ro ¥ 4-ro UMITHHAPOR; 3 ~ KaTyIIKa 3a)KHraHUs 2-ro U
3-ro UWIHHAPOB; 4 - KOHTPONIEP; 5 - MOMEXONOAABNIMIOMHE GHILIP, 6 - BHIKIIOYATENL 3aXKHTAHHA:
7 - koHTpoNbHas Tamna auarHoctukd MCY]L; 8 - TaxoMmertp; 9 - TormuBHeIH Hacoc; 10 - akkyMynsaTopHas
6atapes; 11 - dopcyHku, 12 - KianaH peryiasTopa XolocToro xoaa; 13 - pene rommMBHOIO Hacoca H
CHCTEMEI BNPEICKA; 14 - [aTYHK CKOPOCTH; 15 - KONOAKA AHATHOCTHKH; 16 - naT4nk (dha3el) nonoxenus
pacnpenenuTensHoro Bana; 17 - mat4uk 060POTOB KOMEHYATOro pana; 18 - maTYHMK NOJOKEHHUS JpOC-
cenbHOM 3acnonkH; 19 - parduk metoHaunm; 20 - OaT4uk KHcrnopoda (namOma-30HA); 21 - maTuMk
TEMIEPATypLl OXJIAXAAOEH XKHAKOCTH; 22 - JaTYHK TEMIEpaTyphl BO3LyXa BO BIYCKHOM Tpy0o-
nposoAe; 23 - gaT4HK abCOMOTHOro JaBIEHHS BO3AyXa Ha Bmycke; X1 - pasbeM kiianaHa NpOXYyBKH
azicopbepa cHCTEMBI yIaBIHBAaHHA MapOB TOIUTHRA; X2 - pa3beM NaHeNH YNpaBIeHHs KOHOHIHOHEPOM,
X5 - pa3beM XTyTa CHCTEMBI BIPRICKA TS COEAMHEHHS C CHCTEMO# o1eKTpoo6opyI0BaHH S aBTOMOOHIIA.
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3.3.5. MUKPOIIPOUECCOPHAST CHCTEMA VIIPABJIEHHA IBHTATEJIEM (MCY])
ABTOMOBHJIEH “BA3”.

Ceronius ¢ KoHBeiepa CXOIST HECKOIBKO BapHAHTOB “‘caMap” ¢ nrurarensmu BA3-2111, umero-
LIMX MHOTOTOYEYHKIH pacnpeneNeHHsId BOpEICK TOMIHBA. OTIHYHH, Ha NMepBLI B3N, HEMHOTO, HO
OHH BECEMa CYILECTBEHHEI.

IlepBbiii BapnaHT, 11101 COBMECTHOH paboTsl BA3a u “Ixenepan Motopc”(DM - “Ihxu-Om”),
npeaHa3HaueH TONLKO VIS 3KCIOPTa. ABTOMOOMIE COOTBETCTBYET CTPOrHM 3KOJIOTHYECKHM HOpMaM -
1a HEM YCTaHOBJIEH HEHTpann3aTop, B CHCTEME MPHICKA €CTH JaTYHK COAEPKaHHS OCTaTOYHOrO KHC-
sopofia B oTpaboTaBlKx rasax (nsm6aa-30ua). Ho neurarent nomkeH paboTaTh TONBKO HAa HEDTHIIH-
poBaHHOM OeH3uHe, HHaYe Ha3BaHHBIC NEMEHTH BEIHAYT M3 cTpost. TTOMHEIE KOMIUIEKTEI CHCTEMBI
BIPBLICKA [UTS ITHX MAaLIHH nocTapnseT “Jku-OmM”.

Bropoii BapnaHT, NpenuasHauen WA BHYTPEHHEro peltKa. Ero ocoGeHHOCTE - coOCTBEHHOM
paspaboTku nporpaMMa (610K ynpasiaeHus “SHBapr-4”), pOCCHHCKHE KOMIOHEHTH! CHCTEMBI, OTCYT-
CTBHE HeHTpanu3aropa U 1aMOaa-3011a. DTHIHPOBaHHKLIH GEH3HH OTEUECTBEHHOMY BNPLICKY HE CTpa-
meH. CerofHs Aetaiy K HeMy BBHITYCKAIOT MEIKHMH NMAapTHAMH Ha Pa3HBIX NpPeANpUATHAX. PasbeMbl
3MEMEHTOB “HalIeH” U “HKH-3MOBCKOH™’ CUCTEMEI OJJUHAKOBKI, MHOTHE JIETAITH B3aHMO3aMEHAEMEL.

TpeTuii BapuanT, nossuicsA Onaronaps cOTpyIHH4ecTBy ¢ pupMoit “Bomr”. Iguratemo 2111
NpUOAaBUIH [ATE “CHIT” - Teneph OH pa3BuBaeT 57 kBat/77 n.c. Y Hero HOBEI BIYCKHOMH KOJLIEKTOP,
pecHBep BIyCKa H pacnpensan ¢ donee “mupokumu” ¢asamu. Paspaboranno aBa 6M0Ka ynpaBicHHA:
Gonee nemuenblii M1.5.4 obecneunraeT HOpMBI TOKCHYHOCTH EBpo-2 u mepcnextupHEIH MII7.0
KOTOPBLIH OPOXE, HO 3aTO OTBEYaeT Oonee xecTKHM TpeboBaHHsaM EBpo-3. Y “6omerckoro” BapuaHTa
CHCTEMEI Pa3sbeMEl OPHTHHAIILHEIE, TO3TOMY COBMECTHTE €0 C IBYMS JIPYTHMH HeE YIaeTCs.

“BU3uTHBIE KapTO4YKH~ [UIA Pa3sHBIX CHCTEM He mpenycMoTpeHsl. Ho “BBIMHCIHTE”, ¢ KakHM
BIPLICKOM MalllHHA COlUIa C KOoHBefiepa, MOXXHO no uudpaM Ha 3aBoAcKoi Tabmuuke BosbMeM,
HalpHMep, aBToMoOUITL ¢ MapkupoBkoit BA3-21083-20-110.

BA3 - nonatHo, 21083 Toxe 3HAKOMO MO KapOKOPAaTOPHEIM MAalMHAM, TNO3TOMY MEPEXOIHM
cpa3y K “npucraske”. B He#l “2” o31auaeT BOCBMHKJIANAHHLEIR ABHraTeNb C MHOTOTOYEUHBIM BIIPHIC-
KOM, a Janee - “0” - aRTOMOOHIIE ¢ HU3KOK NaHens10 npudopoB (uiH “17 - ¢ Bricoko#). [lepras undpa »
KOHIIE MApKHUPOBKH - “1”’ TOBOPHT, YTO ABTOMOOMIIL NMpEAHA3HAYEH Ha 3KCIOPT, OCHAalEH HeHTpa-
JIU3aTOPOM H, CNEORATENBLHO, cHcTeMo# Bhpricka “IDku-OM”; “0” - MamMHa npeaHa3sHa4eHa Iy
BHYTPEHHETO PEIHKA, CHCTEMa OTedecTBeHHas. Hakoren, Bnprick “Bom” 0603Ha4a0T 4eTBEPKOH Ha
BTOpO#i mo3uuuH B “npucrapke” (BA3-21083-24); kcTaTH, Ha TAKOM BapHaHTe “‘caMap” MOXET OBITH
TONBKO BHICOKAs NnaHens. Jpyrue uudpsl B TaGMHUKe K CHCTEME BIPEICKA OTHOLIEHHS HE HMEIOT.

BretuHe HoBy cHcremy “bour” npolue BCero OTIHYHTE MO AaTHHKY MacCOBOTO pacxoja BO3y-
xa (puc. 3.51-11). [Ipexxuuii natuuk “Hxu-3M" ObUT IPIMOYTONEHEIH, HETHEUWIHHH - KPYIIBIH, C TaOMHY-
Koit “bomr”.

Jins nepeaHenprUBOAHBIX “BOCBMOro”™ M “I€ciTOro” ceMeHcTBa HCNOB3YIOT NATH 6a30BHIX 6110~
KOB yNpaBJEPHs, a 3HA4YMT M MojeneH pacnpenenenHoro Brpeicka: “/Dbxenepan motope” (GM),
“SIuBaps-4”, “bour M1.5.4”, “Supaps-5”, “bomt MP7 07, “Kurynu” i “Hupsl”, npefHa3HAuCIHbC AN
3KCIIOpTa, ocHawam mouosnprickom GM Tlpunsatyro na BA3e cuctemy o0o3tadeHnH. a Takxe oc-
HOBHBIE XapaKTEPHCTHKH KOHTPOJLIEPOB YIpPaBNeHHA H X MOAHGHKALKH Bl Hafinere B Tadn. 3.7, 3.8
3.9. Ha camMux xopoGo4Kax C 3JE€KTPOHHOH HAYHMHKOH 00A3aTenbHO HAHECEHHI: HOMEpP IO KaTanory
BA3, Ha3Banue, cepHitHEIH HOMED U IaTa U3roTOBNEHHUs 6110Ka (pHc. 3.49-a, -0).

Tada. 3.7. Kontponneps “GENERAL MOTORS”.

Ap10MOGHIIEL Mogens |O6o3nauenne | Homep mo Howmep no Hopmsr
IBHTaTens GM xatanory GM| karanory BA3 | TOKCHYHOCTH

“Hupa” 2121,21214 EF1-4 16186499 121214-1411010 CLUA-83
“Hupa” 21214 ITMS-6F 16253799 [21214-1411010-40]  Espo-2
2104,2105,2107 21073 EFI4 16186509 21214-1411010-10; CILIA-83
2104,2105,2107 21073 ITMS-6F 16253759 [21214-1411010-50]  Empo-2
21083, 21093,21099 2111 ISFI-2S 16162409 | 2111-1411020-20 | CILIA-83
21083, 21093,21099 2111 ISFI-2S 16153799 | 2111-1411020-21 Enpo-2
21102 2111 ISFI-2S 16253809 | 2111-1411020-10 |  Espo-2
21103 2112 ISFI-2S 16253819 | 2112-1411020-10]  Espo-2
21103 2112 ISFI-2S 16162449 | 2112-1411020 Poccus 83
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BAPb-5.1.
2111 - 1411020-71 12v
¥ 4573.004-45836863.99 261.37633000 10
Kexf10:  ISVI3102 (70 A ~ABTOBAY
Cepimi

Puc. 3.49. Bremnuif Buz koHTpOsIepoB: a - “bom™; 6 - “Snsaps - 5.1.17.

Taba. 3.8. Kontpomneps “BOSCH”.

ABTOMOGHITB Mogens |O6o3nauenue | Homep mo Homep no Hopwmbsl
JIBUratens Bosch k -ry Bosch katanory BA3 | TOKCHYHOCTH
21083,21093, 211 Ml1.5.4 0261204722 | 2111-1411020 Poccns 83
21099,21102
21083,21093, 211 Ml1.5.4 0261206683 |2112-1411020-70 | Poccus 83
21099,21102
21083,21093, 211 Ml1.5.4 0261206555 |2112-1411020-60 EBpo-2
21099,21102
21103,21113,2112 2112 M1.5.4 0261206174 | 2111-1411020-40 EBpo-2
21083,21093, 211 MP7.0 0261204723 | 2112-1411020-40 Espo-2
21099,21102
21083,21093, 2111 MP7.0 0261206883 | 2112-1411020-50 EBpo-3
21099,21102
21103,21113,2112 2112 MP7.0 0261206985 | 2112-1411020-50 Epo-3
Taba. 3.9. Kontponneps “SIHBAPD”.
ABTOMOGOHITL Mognens O603HayeHHe Howmep no Hopwmst
JIBUraTens BA3 KaTayory BA3 TOKCHYHOCTH

21083,21093, 2111 SuBapb-4 2111-1411020-22 Poccus 83
21099,21102
21103 2112 SuBaps-4 2112-1411020-01 Poccus 83
21083,21093,21099 2111 SuBapp-5.1.1 2111-1411020-71 Poccus 83
21102, 21110
21103,21113,2112 2112 SlHBapp-5.1.2 2112-1411020-71 Poccus 83
21083,21093,21099 211 SluBapp-5.1 2111-1411020-61 EBpo-2
21102,21110
21103,21113,2112 2112 SnuBapp-5.1 2112-1411020-41 Eppo-2

0

BrpbickoM B “IUKH-3MOBCKOI

CHCTEME YNpPaBIeHHs ABHTaTeNIeM, alanTHPOBAaHHBIM K pOCCHIic-
KHM YCJIOBHSM (B MEPBYIO O4Yepeb, STHIHPOBAHHOMY OCH3MHY), YIpaBiisi KOHTponnep “SuBapb-4”,
OTe4eCTBEHHO# pa3paboTku. OH Mo pa3MepaM M KOH(HUrypallMH TOMHO TakKoi e, kak 1 “I[xu-3m", u
paboTaeT Mo yrnpouleHHOH 1 Gosnee TouHOMH cxeme. OTIHYHTE HX MOXKHO 10 paboTe KOHTPOJIBHOI 1aM-
bl “Check engine” (“nposeps nsurarens”). C koHTpoiiepoM “JDKu-3M” OHa racna ¢ Ha4ajnoM paGoThl
Motopa (ecnu 610K He OOHAPYXKHJI HEHCTIPAaBHOCTH), ¢ GokoM “SIHBapp-4” - naMna KpaTKOBpEMEHHO
3aropaeTcs B MOMEHT BKITIOYEHHS 3a)KHI aHHUS.
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B uenom amepHkaHCKHil BNPBICK, YTIPaBASEMbIii OTEYECTBEHHBIM KOHTPOJIEPOM, BeeT ceds
mocToiiHo. K mpuMepy, pacxos TOIINBA (M0 CPaBHEHHIO ¢ CHCTeMOil ¢ 6nokoM “I[ku-3M”) B ropoe
cumsmics Ha 0,5 1/100 kM, Ha nrocce npu ckopoctH 120 kM/4 - pacxoa cHusunes Ha 1 1/100 km. OnHaxo
CTaJl 3aMETEH MOMEHT BKIIOUEHHS (POPCYHOK TIpH TOPMOXKEHHH [BHUraTesieM, Yero He ObUIO C aMepH-
KaHCKHUM KOMITbioTepoM. CHCTeMa BIPHICKa OTKIIIOUACT MOJady TOTIHBA, KOIAa aBTOMOOH L ABHKETCS
Ha nepefade, a ApocceibHas 3acIOHKa, 3aKkpbiTa. Ecu xon MawnHb! 3amMennuncs xo 20 km/4, popcyH-
KH BHOBb HAYHHAIOT pabOTaTh ¥ BOJHUTEJH OLIyLIaeT HeOOMBIIOH PBIBOK.

Boo0uie-To 3T0 He HEJOCTAaTOK CHCTEMBI YIpaBJIEHHS ABHraTeleM, a HEAOCTATOK MPOrPaMMbI
3aJ0)KEHHOH B 3allOMHHaomee yeTpoiicTeo kamuopoBok (3YK, puc. 3.50-a) niaM mukpocxemy ¢neru-
namsty (puc. 3.50-6). . )

OHH MO3BONSIOT CO34aBaTh MOAU(HKALMH Ga30BbIX KOHTPOIEPOB AN paboThl C ABUraTeNIMH
pa3HbIX MoZeneit MM, CKaXKeM, BBITIOHEHHUS Pa3IMYHBIX KONOTHYECKHX HOpM. XapaKTepHCTHKH H
0003HaYeHHs CepUIHBIX TIPOrpamMM CBezieHbI B Tabm. 3.8. Te HoMepa, UTO COCTaBIIAIOT NEPBYIO KOJOH-
Ky TabmuuUbl, HAHOCAT Ha MHKPOCXEMBI MaMATH C COOTBETCTBYIOLIMM IPOrpaMMHBIM ODecrieueHnem
(puc. 3.42, nna 6noxos “SIHBapb-4"") HIIH Ha IUHIBAMKH KOHTpONIepoB cemeiicTB M1.5.4, “SHBapp-5~
(puc. 3.49-a,-6) u MP7.0.

3VK - 3T0 CMEHHBIH 371eMEeHT 3JIeKTpoHHoro 6110ka (puc. 3.50-a), B HeM ecTh gBa GloKa NaMATH:
[OCTOSIHHOE 3amoMHHatowee yctpoicteo (I13Y) u nmporpamMmupyemMoe 3allOMHH2IOLIEE YCTPOHCTBO
(IIT13Y). Ony 3aparoT Temn paboTht BceMy koMmbiotepy. Mubopmaunio MoxHo crupats (yasTpaguone-
TOM) H 3aITHCHIBAaTh HOBYIO, K TIPUMEDY, PACCYHTAHHY!O Ha 3THIHPOBAHHBIF OEH3HH, MOBLIIICHHE MOI-
HOCTH, CHIKEHHS TOKCHYHOCTH H T. T. 3aMeHsis 9TOT JIeMEHT MOXHO BbIGpaTh NICHPABHBINYIOCS HAc-
TPOHKY JBHTaTENS.

Puc. 3.50. Konrponnep “SnBapp-4:
a - CO CMEHHBIM 3aIOMHHAIOLIHM
YCTpOHCTBOM KallnGpOBOK;
6 - CO CMEHHOH MHUKPOCXEMOi
¢nem-nmamMaTy.

Ilpumeuanne.
Pacmngpyem ko mporpaMMbl Ha paMepe codeTanns M1V13054.

Koz cocToHT H3 BOCBMH 3HAKOB, OOBEAMHEHHBIX B MATh FPYTIL.

IlepBas - GykBa u uM(pa - ykasblBaeT THI KoHTpomepa: M1 - cemeiicto 6nokos “bom M1.5.4”;
M7 - “Bow MP7.0”; j4- “SIHBapb-47; j5 - “SAnBaps - 57.

Bropas - GykBa, oGo3HavaroIas cemeitcTBo aBromobuneil (wmbp Temsr): V - Bce mepenHe-
NpHBOAHBIE MalHHBI cemeiicTs 2108, 2110; N - monHonpusoansie BA3br; K - aBromo6unu “Kanuna”
1118, 1119.

Tpetbs - nBe wuppbl ycnoBHoro Homepa koariekrauuH (00...99): 03 - HOpMBI TOKCHYHOCTH
EBpo-11, 16-knanannslii neurarens ; 07 - Hopmsl Poccun, 1,5 1, 16 xnananos; 08 - Espo-Ifl, 1,5 1, 16
Kj1anaHoB; 13 - Hopmsl Poccun, 1,5 1, 8 knananos; 16 - Espo 111, 1,5 1, 8 xianauos.

YeTBepras - HHAEKC YPOBHS MPOrpaMMHOro obecredeHus (0T A [0 Z): yeM Aanblie OT Hayajia
angaBHuTa, TeM COBEPIICHHEE NPOrpaMma.
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Ta6J1. 3.19. CepuitHoe nporpaMMHOe obecreueHHe KOHTPOMNEPOB.

O6osHauenue { Kontponnep, Homep |  Monens Hopwmsl Ipumenenue
nporpaMms! | mo katajory BA3 | nBuratens |TOKCHYHOCTH
J4V13014 SInBaps-4 2111 Poccus-83 |Ilocnenuss cepuitnas Bepcus, 1o-
2111-1411020-22 TIapHO-TIapa/IeNbHbIH BIIPBICK.
Pe30HaHCHBIH IaTYHK NETOHALHH.
J4V13V14 SHBapb-4.1 2111 Poccna-83 | Ilocnenuss cepuiinas Bepcus, no-
2111-1411020-22 MIapHO-TIapa/eNbHbIi BIPBICK.
Pe30oHaHCHBIH JaTYHK JETOHAUHH.
JAVOTW15 SluBapb-4.1 2112 Poccus-83 | IMocnenusss cepuitHas Bepcus,
2112-1411020-01 (ha3upoBaHHLIH BOPBICK.
Pe3oHanCHBHI 1aTYHK JETOHAUHH.,
J4V07Y16 SInBapb-4.1 2112 Poccua-83 {Ilepsas cepuiinas Bepcus,
2112-1411020-01 (ha3MpOBaHHBIH BIIPBICK.
Pe30HaHCHBIH JaTuMK JETOHALMH.
MI1V13054 BoschM1.5.4 2111 Poccus-83 |Ilepas cepuiiHas Bepcus,
2111-1411020 Oj{HOBPEMEHHDIH BIPHICK.
Pe30HaHCHBIH NaT9HK AETOHALHM.
MI1VI3R59 Bosch M1.5.4 2111 Poccua-83 | Texymast cepuiinas BepcHs,
2111-1411020 0,1HOBPEMEHHbI} BIIPBICK.
Pe30HaHCHDIH NaTYHK AETOHALHH.
MI1V13S64 BoschM1.5.4 2111 Poccus-83 | Texymias cepuiiHas Bepcus,
2111-1411020-70 O;IHOBpeMeHHbI BripbIck. LLInpo-
KOIOJIOCHRLIH IATYHK IETOHAUMH
J5V13Y02 SnBapp-5.1.1 2111 Poccua-83 |Ilepas cepuiinas BepcHs,
2111-1411020-71 ONHOBpEMEHHBIH BIpbICK. ILTHpo-
KOMOJIOCHBIH AaTYHK NeTOHALMH.
J5V03G21* SHBapsb-5.1 2111 EBpo-2  [IlepBas cepuiiHas BepcHsl, omap-
2111-1411020-61 HO-TIapannensHsii Bipeick 1npo-|
KOMOMOCHDIH AATYHK NE€TOHALMH.
J5VO3H21* SnBapp-5.1 2111 Espo-2 |Bropas cepuitHas BepcHs, Tonap-
2111-1411020-61 HO-TIapa:uTeNbHbIi Brpsick. Linpo-
KOMOJIOCHBIH AaT4YHK ISTOHANMH.
J5V03121* SnBaps-5.1 2111 EBpo-2 | Texymas cepuiiHas Bepcus, onap-
2111-1411020-61 HO-TIapa/uieNnbHbIi Bpbick. Inpo-
KOMOJIOCHBIH AATYHK NETOHALUH.
M1VO03H25% BoschM1.5.4 2111 Eppo-2 |IlepBas cepuiinas BepcHs, monap-
2111-1411020-61 HO-TapaJuIenbHelii Bpsick. 1upo-
KOTIOJIOCHBIH JATUHK JETOHALHH,
J5V07G26 SnBapp-5.1.2 2112 Poccus-83 |Ilepsas cepuitnas Bepcus,
2112-1411020-61 (asupoBaHHsIii BpbIcK. IHpo-
KOTIONIOCHBIH JATYHK ACTOHAIIHH
J5VO5F16* SuBapn-5.1 2112 EBpo-2 |IlepBas cepuiinas BepcHus,
2112-1411020-41 tazupoBanHbI# BrpbIicK. Iupo-
KOMOJIOCHBIH JATYHK AETOHALMH.
J5VO5SH16* SnBapsp-5.1 2112 EBpo-2 | Texymias cepuiinas Bepcus,
2112-1411020-41 (asupoBanHsI# BrpbIcK. HHpo-
: KOMOJIOCHBIH JATYHK A€ TOHALMH,
M1VO05F05* BoschM1.5.4 2112 EBpo-2  |IlepBas cepuitHas Bepcus,
2112-1411020-40 (asupoBanHsIii BrpbIcK. Inpo-
KOMOJIOCHBIH /IATYHK AETOHALIMH,
M7VO03E65 MP7.0 2111 EBpo-2 |IlepBas cepuiinas epcus, nomnap-
2111-1411020-40 HO-TIapannenbHsI Bapsick. Iupo-
KONOJIOCHDIH JATYHK AETOHALIMH,
M7V08V12 MP7.0 2112 EBpo-3 |IlepBas cepuiinas Bepcus,
2112-1411020-50 (asupoBaHHsIi BrpbIcK. Inpo-
(M7V16V12)| (2111-1411020-50) (2111) KOIMOJIOCHLIH JaTUHK AETOHALHH.
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ITarast rpynma - aBe wubpsl Bepcuu kanubposku (00 + 99): yem Gonbiue HoMep, TeM HOBEE Ka-
nuGpoBKa.

Takum o6pasom, M1V13054 o6osHauaeT nmporpaMMHOe obecreuenye 6noka yrnpaenenus “bom
M1.5.4”, npeHa3sHaveHHOro Uil NepeqHenpUBOAHbIX agroMobuneii BA3 ¢ 1,5-nuTpoBbIMH BOCEMH-
KJariaHHBIMH JIBUTaTeNSIMH, BETONHAIOIMMH SKONOTHYECKHE HOpMBI Poccun, ypoBeHs nporpaMmsl -0,
BepCHs KanHOpOBKH 54.

Teneps 1o 3aBOACKOH MAPKHPOBKE BBl MOXKETE ONMPENENHTD, KAKOH Y BaC KOHTPOJLIED BIPHICKA H
YTO 3a MPOrpaMMHoe ofecneyeHHe. 3To MOMOXKET P HeoOXONUMOCTH MPHOOPECTH HYXXHYIO 3amac-
HYIO 4acTb, 0GHAPYXHTb EpECOPTHLY (YBbI, CIIy4aeTcs U TAaKoe), 3aMEHHTH CTapyIO BEPCHIO MPOrpaM-
MBI Ha cBexylo. [1paBna, 6e3 creunanbHOro 06opyAOBaHHS OTO YAACTCS ML B TOM Clly4ae. Korja M-
KpOCXEeMa He BrasHa B IEYaTHYO Maty KoHTponnepa (pHc. 3.50). A BOT epenporpaMMHpOBaHHUE Ty~
1€ JOBEPHTH MPOGECCHOHANAM.

HecMorIps Ha ro, 4To OJIOKH pa3HbIX CEMEHCTB OTIHYAIOTCA CXeMOTEXHUKOM H aJrOPHIMOM pa-
GOTbI, HEKOTOPHIE H3 HUX NMOJHOCTHIO B3aUMO3aMeHsieMbl. Takiue KOHTPOJLIEpH! OTMEYeHBI 3HakoM (*) B
Tabn. 3.10. HokoneBka pazpéMoB, rabapHTHBIE H NPHCOEAMHHTENbHBIE pa3Mephl Y HUX ONMHAKOBBIE.

CeronHs Ha GONBIUHHCTBO NMEPeIHENPHUBOAHBIX AaBTOMOOHIEH YCTaHABIHBAIOTCSA KOHTPOIEPHI
“bowr” M 1.5.4 unu “SuBapp-5”.

Monudukauun OIOKOB YHpaBNeHHs NpeJHa3HaYeHbl /11 BOCbMH-~ M IIECTHALATHKIANaHHbIX
MOTOPOB - KaK C KaTaJMTHYCCKHM HefirpanusatopoM M nsaM61a-30HI0M, rak H JUIA BIpsicka Ges 06-
paTHoit cBa3H (¢M. Tabn. 3.11).

V pBurareneit. asTomoGuneit koMmnexraunu EBpo-3, BOpbick TOmnHBa (ha3sHpoBaH, TO €CTh (hop-
CYHKH cpabaThiBa01 “epCcOHANbHO U1 KaXIOro WHIMHIPA, pa3 B 4eTHIpE TAKTA, a HE [0 YIIPOUICH-
HOH NOMapHO-MapasenbHoil cxeMe, kak y EBpo-2.

Hpumeaanue:

1. ObecTounBaTh 61OKH yHpaBIeHHsS MOXHO He paHblue, YeM 4epe3 30 CeKyHJ IOCHE BBIKIIO-
qeHus asuratend. IIpu 3ToM Hano OMHHTB, YTO OCTAaBINMCH O€3 MUTaHHs B Oi0ke OydeT cTepra MH-
(bopmauus u3 oneparHBHON NamaTtH. s TOro YToGbl BOCCTaHOBHTh YTEPSIHHYIC HH(POPMALIHIO, HEO6-
XOIMMO 3aMyCTHTh JBUraTeNb U aTh €My NporpeThes no paboyeii temneparypsl. IIpy nycke ABurarens
[OCTIE OTKITIOMEHHUS AKKYMYISITOpa HEKOTOpoe BpeMs OyIeT ropeTh KOH rpOJIbHAst IAMIIA, YTO He SABNISET-
€51 HEHCIIPABHOCTBIO.

2. Ha Bcex BIPBICKOBBIX MAIUHHAX MTOCHE HEYAa4HOH MOMBITKH [MyCKa, “3a/IUThle” CBEYH MOXHO
NPOCYIIHTh BKJIIOYHB PEXHM NMpoxyBKH. J7Ig 3TOro Hajo MJIaBHO HAXaTh HA MeJanb rasa ¥ Ha 5 + 10
CEeKYH]| BKJIIOYHTE cTapTep. Biok yrpaBneHHus MOHMET, 4TO OT Hero Tpedyercs, H OTKIIOYHT mojavy
TOMNHBA (3TO KacaeTcs He TONbKO BA3oBckux Moneneit).

3. Bce KOHTpOonIeps! BHIONHEHBI TAKHM OGPa3oM, YTO MPH TEMIIEPAType OKPY>KAIOLWEro Bo3my-
xa 10 +25°C OHH COXpaHAIOT paboTOCIIOCOOHOCTh MPH HANPsDKEHHH MHTaHHus 18 B B TeueHnu nByx
vacoB. IIpu HanpshxkeHuH 24 B 0HM rapaHTHPOBAHHO COXPAHSIOT CBOIO pabOTOCIIOCOOHOCTD B TEUEHHH
He MeHee MATH MHHYT. Cly4aeB BHIXOAA U3 CTPOS KOHTPOJUIEPOB IO NMPHYHHE MOBBIIEHHOTO Hamps-
XKeHHs B 60PTOBO# CETH, axe B Cllydyae OTKa3a PErynsaTopa HanpshKeHNs, He 3a(pHKCHPOBAHHO.

4. KoHrpouiepsl aBroMobunei “necsaToro” cemeHcra COBMECTHMBI ¢ GOPTOBBIM KOMITLIOTEPOM
2111-3857010 (16.3857). Bnoku ynpaieHus BIpbICKOBBIX “Camap-2" COBMECTHMb! ¢ GOPTOBLIM KOM-
nsioTepom 2114-3857010 (15.3857).

5. B uensx GnokupoBaHus MycKa JBUraTess NPH YCTAHOBKE OXPAHHON CHTHAIM3aUHH Ha BIIPBIC-
KOBBIX [BHraTensx aBTomoGunedt BA3 ¢ koHtponnepamu tuna M 1.5.4 unu “Susaps 5.1” (Henpume-
HUMOCTb kK MP7.0 oTMeueHa 3Ha KoM *) NOIyCTHMO Pa3phIBaTh:

- m060H U3 MPOBONOB YNIPABICHUS MOMYNA 3aXKHIAHH,

- n06O# H3 MPOBOIOB YNpaB/EHHS OEH30HACOCOM;

- mo60oii U3 MPOBOMIOB ynpaBneHHs GOPCYHOK (*)

- 3aMBIKaTh MEXIY c000ii THO0 3aMBIKaTh Ha “‘Maccy” MpoBOa HHAYKTHBHOTO JaTHHKa;

- IPOBOJ, COENHHAIOUIHI 15-10 KJIeMMYy KOHTpoulepa (CHTHANl 3a)KHIaHHs Ha CHCTEMY yTpaB-
nenus aBuratenem) ¢ 18-xieMMHOI KOnoaKoH;

- “IMIOCOBBIA” HIH “MaccoBBIH” MpoBox pene GeHsoHacoca (*);

Kpome Toro, MoxxHo 3aMblkars Mexay coboi uepes pesucrop K70 + 1KO npoBoaa (curnans-
HBI M MHTaHHsA) NAaTYHKA [OJOXEHUS APOCCENbHOM 3aCIOHKH (*).

IIpu “pa3psiBe” NPOBOZOB, MHTAIOWHX MOAYIb 3XKMraHHsA MnH (GOPCYHKH, HEOOXOOHMO HC-
MONb30BaTh Pa3MBbIKATENH, BLIIEPKHUBAIOIHE TOK HE MeHee 3 A, a NPOBOJOB LMK MHTaHHs GeH3o-
Hacoca - He MeHee 10 A.
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Ta6.1. 3.11. OTuynTenbHbe TIpA3HAKH M B3aUMO3aMCHACMOCTh KOMIIOHCHTOB CHCTEM YIIPABJICHHSA ABHIATCIIEM.

JlBuratens BocbhMuknananusiii BA3-2111 IecTranuaTuknanannsiii BA3-2112

Konrpomep | “Ixu-m” | “SluBapp-4”| M 1.54 M1.54Numu | M1.54Nunmn | MP7.0 [‘SImBapp-4.1'l M 1.54Nunu | M 1.5.4N wnu
“Anpapp-5.1” | “Sunsapp-5.17 “Susapp-5.1" [“SnBapp-5.1.27
MapkupoBka 2111- 2111- 2111- 2111- 2111- 2112- 2112- 2112- 2112-
KoHTpomepa | 1411020-20]1411020-22 {1411020-00]1411020-60(61) | 1411020-70(71)|1411020-40| 1411020-01 |1411020-40(41)|1411020-70(71)
Helitpanu- EcTp Her Her Ects Her Ectb Her Ectb Her
3aTop
JHaruux GM, BOSCH, GM, BOSCH,
pacxoza KBaJpaTHbIH KpyribiH KBapaTHbIH KpYTUIBIi
BO3/lyXa KOpIyc KOpITyC KopImyc KopIyc
Harunx PE30HAHCHBIA HIHPOKOTIONOCHBIH PE30OHaH-bIH LIHPOKOTIONOCHBIH
JIETOHALIMHA GM nnmu K3ATD GT305 um BOSCH 0261231046 GM GT305 i BOSCH 0261231046
Jlarunk KpYITIBIH KPYTJIBIH HIT TIPAMOYTOMbHEIH KpYTIbIit NPAMOYTONIbHBIH
CKOPOCTH pazbeM psIMOYTONb- pazbeM pazbeM passem
HbIH pa3beM
Jatunx IAFS-62, uny|
kucnopoma  |JAFS-79,wnn;  Her Her BOSCH Her BOSCH Her BOSCH Her
LHS-24 LHS-25 LHS-25 LHS-25
PacripenBan
U 2108 2110 2112

pecHBep




981

JaruHuk
TONOXKEHHsA
JApoccenbHOR
3aCJIOHKH.

1  “Cunsenc”
X (Dopcyuxu
JlaT4HK MaccoBOI0 1
pacxona Bo3ayxa.

Jaruux,
TeMIeparypol

Jarunx
JIETOHAINH

g

. {
Perynsitopsl X00¢T0OI0 X0/12:
HMIOPTHBIH (c7ieBa) H B3aHMO-
3aMeHseMbIit ¢ HHM POCCHHCKHI-
2112-1148300-82.

Puc. 3.51. Pacnionoxenne geraneit cucrems! Bupsicka MCY]] Sl . e -
aromobmwni BA3 (vacts I). . . : CKOPOCTH

.



“Ixn-Om”

Ap3aMacKoro 3aBoja

JlaTHaKH TON0KeHHs APOCCENBHON 3ACTOHKA. \ ; Lo ammcmm msd& e

zlar!num JETOHAIY, (CIeBA HANIPABO):
/pesoHancHbIE - “Jlmu-BM" " I\3AT9 mupm\ononocuuu

Jarynku maccoBore pacxeaa
Bo3ayxa: *“/Lxn-IM”- ksaaparubiii,
“Boumt”-Kpyriblif.

JlaTyHKH
CKOPOCTH

¢ pasHLIMH
pazbeMaMH.

Puc. 3.51. Pacnionoxenue aeraneit
- cHcremsl Brpsicka MCY]{
Q¥ aeromobunit BA3 (sacts II).
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Puc. 3.52. CxeMa MHKPOTIPOHECCOPHO#H CHCTEMBI YIPaBIECHHUA BOCHMHKIAIAHHBIM JBUTaTeNIEM
(MCV]I) ¢ xonrpoinepom SIHBAPb-4 asromoGunsa BA3-21102:

1 - cBeun 3axHranus; 2 ~ MOZyNb 3axuranus (42.3705); 3 - akkymynatopHas Gatapes; 4 - KOHTpOJLIEp,
5 - BBIKJIIOYATEb 3KHTAHUA; 6 - DIEKTPOOEH30HACOC; 7 - KOHTPONbHAS NaMna guardoctuku MCY/;
8,9, 10 - npenoxpanutens; 11 - dopcynky; 12 - faTuMK MaccoBOTO pacXosia BO3ayXa;

13 - pene anexrpobeH30Hacoca; 14 - pene BKIOYSHHs IMTaHUS CHCTEMBI BIPLICKA,;

15 - Konoaka AMArHOCTHKH; 16 ~ PErynaTop XONOCTOro XoAa; 17 - AaTyHK (4acTOTHI BPAIUEHHS H
CHHXPOHH3AHH) MOJIOKEHHS KOJIEHYaToro basa; 18 - naT4Mk MosoxeHus APOCCENsHOMN 3aCIOHKH;
19 - narauk neroHamuu; 20 - aTUHK CKOPOCTH; 21 - NATYHK TEMIIEPATYPhI OXJIAKAAIOLIEH KHIKOCTH;
22 - CO - noTeHIHOMETp (AN MalIHH, IKCITYaTHPYeMBIX Ha 3THIHPOBaHHOM GeH3HHe);

23 - knanaH npoxyBKH ancopbepa; 24 ~ [aTYNK KOHUEHTPALHH KHCopoaa (mogorpeBaemslii nambaa-
30HA); 25 - pene BIIIIOYEHHS BEHTHIATOPA CHCTEMBI OXNaXkaeHHs; X1 - pasbeM KOHTposuiepa.
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JATHHUK MACCOBOT'O PACXO/IA BO3IYXA

e Haranxu GM u “bowr” oTamM4aoTCs He TONBKO GOPMCHH KOPITYycoB, HO M BBIXOJHGIMH CHIHaja-

+ MH. GM BbIZa€T - YaCTOTHBIH cHTHan Ans koHTponnepoB GM u “fuBapp-4”, a matunk “Bomr” - aHa-
JIOTOBHIH - 1ns 61okoB ynpasneHus “bomt” n “SuBaps-5". st 31X 6110K0B pa3paboTan CrenHanbHBbIi
JIaTYHK MaccoBOro pacxofia Bo3ayxa “bour” HFM-5SL. ITo cpaBrennio ¢ HFM-5, on Gonbiue 3abotuT-
€51 00 IKONIOTHH, HO 3aMEHa OFHOIO Ha [IPYTOii BO3MOXKHA.

XapakTepHass HEHCIPaBHOCTBb - OOPHIB NPOBOAOB K AaT4HKy. O Hell MPOCHIHANHT KOHTPOJb-
Has nammna “Check Egine”. Tpu Takoit HewcnpaBHOCTH 000OpOTHI XOJNIOCTOTO XOAA MOAHHMAIOTCS 10
2000 o6/muH. Ilpy nBUXEHUMH, Ha OTACNBLHBIX PEXHMAX, BO3MOxHa JeToxanus. Ho ecnu nnaBHo na-
BHTb Ha ra3, €6 MOXXHO H36eKaTh.

VIHorna, Korna JaT4uK BBIXOAHMT M3 CTPOS, OH MOXET U3PE/KA BLLIABATH HEBEPHBIH CHrHan (Xa-
PaKTEPHO JUI YaCTOTHBIX NATHHKOB), IPHYEM 3TO He NMPUBOJAMT K 3aHECCHUIO KOJa HEHCIPABHOCTH B
NamaTh KOHTpOJIepa. B aTom ciryuae, npu nprkenuH naxe 0€3 pasroHa, BO3HHKAIOT GONbIIHE IIPO-
BaNbl U XOJIOCTOH X0/ CTAHOBHTCS HECTaOHIBHBIM, H MOXET IIPHBECTH K OCTaHOBKE Asuratess. [ins To-
ro, 4T06bI MPOAOIKHTH ABHXXEHHE, HAIO CHATh PAa3beM C JaTHKA ¥ BECTH MalIHHY KaK ONHCAHO BBILIE.

O603Ha4eHHE BBIBOJIOB HAa NATYHKE K COXANEHHIO OTCYTCTBYET, 110 3TOMY IIpH IpPOBEPKE Haj0
OpHEHTHPOBAThCA TIO LIBETY MPOBOIOB, MOAXOAAIIMX K aTYHKY: OPaHXEBbIi IPOBOX - BbIBOA A (MiH 1)
HA HEM NOJDKHO OBITH HampspkeHHe +4 + 6 B, ueHTpanbHbiii BeiBox B (2) - “munyc”, k BhiBony C (3)
TIOABOAMTCA *‘TIONOCATHII MPOBOA H Ha HEM 1no/kHO ObiTh +12 B. B uenu nutanns parunka (suiBox C)
CTOHMT NMPEROXpaHUTENDb Ha 20 A, pacIONOKEHHBIH PAaOM ¢ KOHTPOJUIEPOM, 00 9TOM Hafo IIOMHHTD TIPH
MpOBEPKE JaTHHKA.

JATYUK HOJOXEHHUSA JPOCCEJBHOM 3ACTOHKH
v

JlaTunk npesHasHa4€eH JUIl ONPEACSICHMs MONOXKEHHS APOCCENbHOMN 3aCTIOHKH.

IlpH 3aKpHITOM TONOXEHHH 3aCNOHKH CHTHaJ BhIAaBaeMbiil naTyMkoM pasen 0,5 + 0,6 B, npu
OTKpBITOM - 4,5 + 4,8 B.

JlaHHBIE O TONOXEHHH NPOCCENBHOH 3aCIOHKH HEOOXOMMMBI OJOKY YApaBlIeHMs i pacyera
IUTHTEIBHOCTH JIEKTPHYECKHX HMITYIBCOB YNpPaBleHHs (OPCYHKAMH M OTPEAENEHHsS ONTHMANBbHOTO
YIT1a OTIEPEXKEHHNS 3aKHI aHUA.

YcTpoHCTBO naT4HKA MOKa3aHo Ha puC. 3.53.

i

I1BeT Kopnyca: 1996 1999 1- b, - [Q8VNITH
2000 =+ 2001 r. B. - cephlii;
¢ 2001 roaa - YePHBIil.

Puc. 3.53. YcTpoficTBO AaTYHKA MONOKEHHS JPOCCENBHON 3aCNOHKH:
1 - och ApoccenbHOl 3aCNOHKH; 2 - KOPIYC; 3 - pe3HCTHBHAS TIACTHHA; 4 - KOHTAKTHI pasbeMa;
5 - NpHXMMHas TIPY)KHHA; 6 - CANIbHHK; 7 - KOHTAKThI TIONI3YHKA; 8 - BO3BpaTHas NpYXMHA;
9 - KpbIIIKA.
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TToTeHIIMOMETPHYECKHE 1aTYHKH TIOTOKCHHUS APOCCETBHOMH 3aCIIOHKH BIPRICKOBBIX ABHTaTENeH
BA3a 00bI19HO BBIXOJAT H3 CTPOSA H3-33 M3HOCA TOKOTPOBOISUIMX JOPOXEK Pc3HCTHBHOM IJIACTHHBI,
U HeBepHO NMOROOPAHHOTO YCHIIHS TIPY>KHHBI, IPHKHMAIONICH PE3HCTHBHYIO ITACTHHY K KOHTaKTaM
pazbema. K 2000 roxy 3TH HeROCTATKH ObUITH YCTPAHEHBI.

He penxo nonaxarorcs 6pakoBaHHbIE JATYHKHA POCCHHCKOTO MPOM3BOACTBA, OHH BRIIAIOT HECTa-
OWJIBHBIH CHIHAJ NIPH 3aKPHITOH APOCCENBHOMN 3acnonky - 0,25 + 0,7 B.

IIpr3HaKOM HEMCNPABHOTO AATYHKA SBJIAKOTCA MOBBITIEHHBIE HIIH TUIABAIOLIHE 0O0POTH XONIOC-
TOTO XOAA.

JIns KOHTPOJLIEPOB CIIEAYICILETO TIOKONIEHHS, YyKe Pa3pafioTaH HOBBIH GECKOHTAKTHBIA JAar4HK
(puc. 3.54). B HeM HCTIONB3YIOTCA MArHHTOPE3HCTHBHBIE YyBCTBUTEIILHBIE 3NEMEHTEI, KOTOPBIE HE KOH~
TAKTHPYIOT HENOCPEACTBEHHO APYT C APYTOM.

Puc. 3.54. Buemnnit BMI 6€CKOHTAKIHOIO 4aTYHKa
TIOJIOKEHMS IPOCCENBIOH 3dCTTOHKH.

JATYMK TEMITEPATYPbI OXJIAKIAIOIME#A KUAKOCTH

Jaruuk npeactasnsier coGoit TEPMOPE3UCTOP, ¥ KOTOPOTO ¢ TIOBBILICHHEM TEMIICPATYPbI YMEHb-
waercs conporuBnenue (25°C - 2796 R, 20°C - 3520 R; 15°C - 4450 R; 10°C - 567G R; 5°C - 7280 R).

Ha nepeanenpuBoxsbix BA3ax OH YCTaHOBIEH CBEPXy Ha BBITYCKHOM MarpyOxe CHCTEMBI OX-
NIKACSHASA M TIPH TPACKE 3a€BAET 3a KOPITYC BO3TyXOBOA, YTO MPHBOIMT K NMOBPEKAEHHIC POBOAOB.

HHorna o6GpeiBaloTCA MPOBOAA y pazbeMa JaryHka. B 3THX cnydasx mpH3HaKaMH HEHCTIPaBHOC-
TH CI[Y>KHT - BKJTIOYEHHE BEHTHIATOPA TIPH HU3KOH TEMIIEpaType IBUIatend H nepeoboraiieHnas cMech
(MepHBIi ABIM H3 BLIXJIONMHO# TPYOBI), IPH 3TOM 3aropaeTcs KOHTPOJIbHAs IAMITOYKA.

Korza B pa3pM JaTuMka Momafaer rpasb - cmech Oyaer oborameHHOH, a 060pOTHI XOIOCTOTO
XOZ1a HeCTaGHIbHBIMA. IIpH 3arpA3HeHHH KOHTPONIbHASA JIaMIIa HE [ OPHT.

Ecnu apurarent He DIyHIMTH (OH MOXET HE 3aBECTHCBH), TO €XaTh, H30eras pe3KMX pasrOHOB,
MO’KHO.

Ho He Bceraa GriBaeT BUHOBAT JATYMK Temneparyphl. Tak Ha aBToMOGHIAX ¢ 6lMOKOM ymipaBie-
HHA M1.5.4, oTMedaeTcsa mo3gHeEe BIUTIOUCHHE BEHTHIIATOPA, KOTAa OXJIAXJAICINAS XHAKOCTh TOYTH
KHITHT.

X JATYHK NETOHAIVH
Haruux aeronanuu “GM” win 12.3855 (Kanyra) B cucteMme Bnpbicka “GM” - pe3oHaHCHBIH,
BKPY4HBAeTCs HEMOCPEACTBEHHO B 610K iinHpoB. Koabdunment npeobpasopanus, y HUX, Ha 3aCTO-
Te pe30oHaHca (NMpH HOMHHAJIBHO# Harpy3ke - 4K0) pasen 1,2 +1,9 B/g.
B cucreme Bnpeicka “Bosch” - IIMpOKOMONOCHBIH, KPEMH ICA HA CTICNHANBHYIO IITHABKY.
JlaTuMK reHepHpyeT UMITYIbChl, COOTBETCTBYIONIME HIyMy ABUraTens XapakTepHas HEMCIIpaB-
HOCTB - 0GpBIB IPOBOAA K JATYHKY. B 3TOM Ciiydae B aMATh KOXOB HEMCIIPABHOCTE 610Ka ynpaRrieHHs
3aHOCHTCA KOJ H 3aropaeTcs KOHTPOJIbHAs J1aMia. EXaTh MOXHO, HO AHHAMHKA YXYAIIHTCA.

JATYHK CKOPOCTH

JlaTuMK¥ CKOPOCTH, IUECTHHMITYNIbCHbIE - HCIIONB3YIOTCS Ha ABTOMOOMIAX C CHCTEMOH BIIBHICKA,
JECATHMMITY/ILCHBIE - TIpeAHA3HAYEHEI /Ul KapOIoparopHBIX MamMH “‘aecsaroro” cemeiictsa. Ha mep-
BBIX JarduKax ObUIM KpyIVbie pazbeMbl, Ha Oolee MO3AHMX KONOAKH npAMoyronsHbie. ITomanatorca
JIATYHKH C Pa3beMOM MIPAMO HA KOPIYyCe, TaK Ha3biBaeMbIe GeCTIpOBOAHBIE, OHH HE MORXOMAT ‘‘cama-
pam” - HeT BXofa Jutd Tpoca ciiuaomerpa (cM. puc. 3.51-11).

JlaTyuK COCTOMT M3 CTaTOpa ¢ MUKpocxeMoii Xosuia i potopa ¢ MarHuToM. Cxema nono6Ha Toi,
YTO IPUMEHAIOT B PACTIPEEIUTENE 3aKHIraHHs 06bI9HOH kap6ropaTopHoii “Camaper”. CHrHan ¢ JaT4u-
K4 CKOPOCTH MCTIONIb3YeTCS TONbKO B PEXHME NPHHYIHTENBHOIO XOJOCTOTO XoAa (TIpH TOPMOKEHHH
nsurareiem). CraBsT JaT4uK, Ha KOpoOKe mepeaay, MeXIy MPHUBOXOM H TPOCOM CIIMAOMETPA.
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B MMMOPTHOM JaTyMKE CKOPOCTH JIOMAETCs OOBIMHO 1L1aCTMACCOBBIH BaIMK NpHUBOAA (HE BbI-
JIePXKMBAET BHOpauuii IpH paboTe 4ePBAYHOrO NPHBOAA CIIHAOMETPa). Y OTE4ECTBEHHOIO AATIHKA Ba-
JIMK - METAJUTHYECKHUIA, OZHAKO Y Hero ObIBaIOT MPOGIEMEI ¢ 2IEKTPOHHOM YaCThIO.

IIpH NoNOMKeE JATIHKA 3aT0pacTCs KOHTPOIbHAS IaMIIa.

Ecnu Ha aBroMobune ycraHosneH konrpoiuiep “GM” unu “SIHBaps-4”, ABUraTens 3armoXHeT Ha
NIPHHYOMTENLHOM XOJIOCTOM XOXy (IIpH OTITYCKAaHHHM TEAANH Ta3a M0Cle PasroHa M POXOJDKHTENb-
HOTO JIBHKEHHSA CO CKOPOCThIO 80 KM/ H Bhlle). UTOOBI 3TOT0 He MPOHCXOMMIIO, HaNO IPUHYAHTENBHO
TIPHOTKPBITH IPOCCENIBLHYIO 3aC.I0HKY HAIIPHMED, OTPETYIIHPOBAB JUIMHY TPOCa PHBOAA.

JATYHK (®A3b]) IOJIOXKEHUS PACTIPEJEJTUTEJILHOTO BAJIA IBUTATEJISA

Ha Ba3oBCKkHX IIeCTHaALATHKIAMAHHBIX JBHTATEIAX, ¢ $a3MPOBAHHBIM BIPHICKOM, AATYHK da-
3bl, OTIPEAENAIOMMI MOMEHT TAKTa CKATHA B 1-M UHIMHIpPE, YCTaHOBINEH C JIeBOH NepeaHel CTOPOHBI
ronoBkH IMIHHAPOB. OH pearupyer Ha BpalieHHe CTaIbHOTO AMCKA C IPOPe3blo, COOCHOTO C BITYCK-
HBIM pacnpeasaitoM. JUTHTeNbHOCTh CHTHANA NIPOIOPLHOHANLHA BENYKHE NIPOPE3H, a AMIUIMTY/A 3a-
BHCHT TOJBKO OT HANPAXKEHUA MUTaHUA (pUc. 3.55-6.).

Usnix. gar; 0)
B

38 +52°

Yron noeopora pacnpensana

Puc. 3.55. Jaruux ¢assr:
a - BHEIIHHH BuJ AaT4nka 2112-3706040; 6 - popma curnana BelaaBaeMad JaTIHKOM.

JATYHK (MACTOTHI ¥ CHHXPOHHU3AUHH) ITOJOXEHHS KO.TEHYATOIO BAJIA ABHUTATEJIS

Ha BA3-2110, -2112 ¢ pacnpefeneHHBIM BIPLICKOM, NAaTYMKOM CHHXPOHM3ALHM YIIPaBiSeT
crienManbHeli JUCK (1WKHB) ¢ 60 3yObsiMH, B KOTOpOM HexBaTaeT AByX 3yOneB. Taxoil auck pacmo-
JIOXKEH Ha IITKHUBE NPHUBOJA I'€HEPATOPA, @ AATYMK MOJIOKEHHS KONSHYATOIO Balla - Ha KPHILIKE Mac/IgH-
HOTO Hacoca. IIpH 3a30pe Mexay cepIeyHHKOM JaTdHKa U 3yOomM aucka pasHoM 1,410,05 mm u yactore
3045 06/MHH, MHHHMAaNbHAA AMIUTHTYAA TIEPEMEHHOTO HampsHKEHHs Ha BbIXoAe A. 6. He Huke 0,28B.

Taxm;x obpasom curnan HO, Gyzer Tam, rie oTcyTCTBYOMHME 3y0bs HapywaoT $opMy CHTHaNa
(puc. 3.56-6).

Ussix. aar.,

Yron no BOpPOTa KOJICHBAJIA

) Puc. 3.56. JaTiux CHHXPOHH3AUHH!
a - BHEWIHHH BU Aatumka 2112-3847010-04 (ans BA3-2110);
6 - dopma curHana BelAaBacMas JaTYHKOM.

JIaT9HK TIONOXEHHS KOJNIEHBANA - EIMHCTBEHHLIH B CHCTeMe, 0€3 KOTOPOTO ABHIraTeNb paborarsh
He 6yner. Ho o Becbma HazexeH. ConpoTHBICHHE HCTIpaBHOTO AaTumka - K50 + K70. ITpasaa, Geisator
CITyYaH OTEPH KOHTAKTA B pasbeMe. )

Yro6b! y6eauTHCA B ITOJIOMKE AATHHKA WIH €TI0 EKTPHYECKOH LeMH, OCTaTOYHO CHATh Pa3beM
c ofHOH M3 HOPCYHOK, MOACOEAMHHTh K HeMy JaMnodky Ha 12 B 0,25 A, CHATb BBICOKOBOJIBTHBIH
NPOBOA CO CBEYH TOIO )K€ LMIMHADPAa M BCTaBHTh B HEI0 3amacHylo cBedy. Ecnu nammouka mpu
BKJIIOYEHHOM CTapTepe HE MMIaeT M HCKPBI HA CBEYE HET, 3HAYHT NMOBPEXICH NATYHK WIH NPOBOA.

Ecmu dopcyHkn u cBedn paboTaloT, a ABMraTeNb He 3aBOAMTCA, CKOpee BCEro cOmmuco dassl
yTIpaBneHus paboThl GOPCYHOK M KaTyLieK 3aXXHIaHHs.

191



Jleno B TOM, YTO CYIIECTBYIOT [1Ba THIIA INKHBOB KOJICHYATOTO Balla - YYTYHHBIE H CTAJIbHBIE.

VY cranbHoro mkHea (epBoHaYalibHO YCTAHABNIMBAINCH Ha nsurarenn BA3-2111. Puc. 3.57-a)
BHYTPEHHHH IHCK Kpenutcs 60NTOM K KoeH4aTtoMy Bany co wrHroM. Ha pesuHoBoe xonbno (aemn-
¢dep), Wi yMeHbLIEeHNs BUOpAlMH, MOCaXEH HapyXHbIA 3yOuarhiii quck. Beiaer u3-3a mwioxoii Byin-
KaHM3aLUMH PE3HHA OTPLIBAETCA OT OJHOTO M3 JUCKOB H OHHM CMEILAIOTCA. B pesynbTaTe HMITYIbCH Ha
$OpCYHKH H 32)KHTaHHE IIPHXOMAT HE BOBPEMA.

Yyrysuslii wku (puc. 3.57-6) npeanoyTHTENbHEM, NOCKObLKY OH LenbHeIA. ‘Berpedarorea ca-
MoOZIeTIbHBIE IENTbHOMETAIMYECKHE INKHBEI HEIUIOXOTO KaYecTBa.

Puc. 3.57. BHemHui BUA IIKKHBA KONICHBANIA:
a - ¢ pe3HHOBhIM Aemndepom;
6 - yyrynHoro;
B - C PE3HHOBRIM JAemndepom, At
16-knananHoro asurarend BA3-2112
(c yBenM4EHHBIM NOCAJOYHBIM THAMETPOM).

PEIYJAATOP XOJIOCTOIO XO1A

Perylstopsl X0J0CTOI0 X073, Bhinyckaembie KamyxckuM 3aBozioM -renerpa(pﬂon anmaparypbl
(OI'YIT1 K3TA), npumeMAIOTCS Ha IBMraTeNsX pasindHoi MoguduKaumnu:

2112-114300-02 - Ha xBurarensx BA3-2111 u BA3-2112;

21203-1148300 - na apurarene BA3-21203 (mecmanuamxnananﬂuﬁ, 115n/c, EBpo-3).

OCHOBHOE OT/IHYHE PErYAATOPOB 3aKII04AETCA B pa3MEpax KialaHa.

PaGora perynaropa OCHOBaHa Ha TOM, 4TO LIArOBBIi JABHIaTelb MPUBOAHT B JBIKEHHE IUTOK C
KJIallaHOM - OH-TO M JI03HPYeT NMOCTYIAIOWHIl B pecHBep BO3XyX. Ecim perymarop xonocToro xona
“cobberca’ ¢ [ara, ABMrarellb H3BECTHT 00 3TOM MOBBILIEHHLIMHA 060POTaMH WM 3aITI0XHET.

OCHOBHBIE 4aCTH IWATOBOTO yBHrarTems (puc. 3.58): crarop'S ¢ mapoit kaTymek H poTop Ha IBYX
onopax, B KOTOpAI 3anpeccoBaHa BYYAKA C BHyTpeHHe#H pe3bOoii - mo HeH-To M “maraer” miTok 1.

Prc. 3.58, YerpoHCcTBO 11aroBOro ABUraTelst peryisTopa Xoa0cToro Xoaa:
1 - wrrok ¢ KnanaHoM; 2 - NpyXHHa; 3 - KOpIIyC; 4 ~ NepeAHAA ONOpa PoTopa; 5 - CTATOP € KATYIIKaMH;
6 - pOTOp M 3aHASA ONOPa pOTOPa; 7 - KPhIKa C pa3heMOM.

TIpuuunbl c6oer B pabore perynaropor Beimycka 1997 u 1998 ronos - HenpaswibHbI nonbop
CMa3KH, 9T0 CKa3blBANOCh Ha PaboTe PerynaTopa NpH HU3KHX TEMIEPATypax M HH3KOE Ka4€CTBO Ma-
TEPHAIOB WITOKA H poTopa. Kak yrBepKAaoT Ha 3aBOAE, ITH HENOCTATKH YCTPaHEHbL.

ITpumeyanne. Eciyu aBTOMOGHIL KONTO CTOMT Ha NPHKOJIE, MOXET 3aBUCHYTh (3aK/IHHHTD) IUTOK pe-
ryAATOpa XOOCTOrO X0/a.
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MOAY]1b 3AKWEANKH

Monyns 3axuranms 42.3705, COCTOHT U3 [ABYX IBYXH.KPOBBIX (C ABYMS BHICOKOBOJIBTHHIMH BbI-
BOaMM) KaTylleK 3aKHTaHMA H JBYyXKaHAJIBHOTO KOMMYT4ropa, YCTAHOBIEHHBIX i 3ATHTHIX B ONHOM
xopnyce (puc. 3.59, 3.60).

Puc. 3.59. YcTpoicTBO MORYIIS 3aKUIaHMA:
a - KaTynika 3aXuraHus; 6 - xopnyc ¢ uyms K3; B - kommyTarop (cm. puc. 3.61 u 3.62).

Karymks 3aKHraHus MOJMMEPH3UPYIOTCs (IPOIMHTHIBAIOTCS) SMOKCHAHBIM KOMIayHIOM (Ha
puc. 3.50-a, KOMIayHJ yKa3aH CTpeJikoif) B Iiry6okom Baxyyme. [1pu HecoOMONeHHH TEXHOJIOTHH CPOK
cimy»#6bl 3TOro KOMIAHEHTa, a COOTBETCTBEHHO H MOJIYIIs COKPALIACTCH B HECKOMBKO Pas.

ITocne npomutku K3 ycranasnuBarorca B koprnyc (puc. 3.59-6), kxoTOpbIii HallOJIOBHHY 3amo-
HAIOT KOMIAayHHOM. 3aTeM MOHTHPYIOT 3NIEKTPOHHBIA Onok (puc. 3.59-B) M 3anuBaroT MOAyiab MON-
HOCTBIO.

ITpH3kaku HEHCIIPABHOCTH MOMYJIA 3aXKHTaHUA pa3HOOGpasHbl: OT MepeGoeB Ha om»nmux pe-
XKMMax 10 OCTAHOBKH JABUraTessi. KOHTpOLHas 1amMna IPH >TOM 1€ 3aropacTcsl,

ITpuuuna e HeucnpaBHOCTeH Oblia B 0CHOBHOM ojtHa. /{0 aupeig 1999 roga, MOAynH 3anuBa-
JIMCh CHIIHKOHOBLIM KOMITayHIOM (pHC. 3.51-a), KOTOpPBIH [1UX0 NPHIMIAN K KOPRYCY M Obul HeaocTa-
TOYHO INIACTHYHbIM. Harpesasch, CHIMKOH OTCIAHBAJICs OT I171ACTMACCHl i B 06pa3oBaBLIHECS TPEILH-
HBI ONajjalia BjIara, nocJe 4ero 610K BIXOAWI H3 CTPOS.

C anpens 1999 rona - BMeCTO CHIHKOHOBONO KOMIAYH/1a NPUMEHHIIM MONHYPETAaHOBbIA (pHC.
3.60-6). ITocie 3TOrO YMCNO OTKA30B COKPATHIIOCH Ha 80%.

Mogayns 3axuranus BbmyCKaeMuﬁ MOCKOBCKHM 3aBOIOM (M'%ATS 2, panee ATD-2), npume-
HsAeTCA ¢ KoHTpowiepamu “Bour” u “SHBaps-57, cucTeMaM yrnpaBiaeHUs © ¢ Groxamu “GM” 1 H “SIHBapb-
4” 3TOT MOAY/Nb HE FTOAUTCA.

Puc. 3.60. Brenmuuil Bi MOTYIIT 32KHIAHHS 3AIHTOrO KOMITAYHIOM:
a - CTaphlil MOAyNs ¢ OelbiM CHIIMKOHOBBIM HAIIOIHUTCIICM;
© - COBpeMEHHBIH € YCPHBIM NONTHYPETAHOBBIM HAMOIHHUTEIIEM.
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Puc. 3.61. [IpuHuMIHANLHAS CXEMa By XKaHABHOIO KOMMYTATOpa MOy 3axuraHus 42.3705 (2112-3705010-02),
TVY37.464.038-96.

1. @yHKuMH 110 GOPMHPOBAHHIO 33/IEPXKKH 3AKHUTaHUS U BpEMEHH HAaKOILICHHs YHEPTHH, KOTOpHIE HE HCIIONB3YI0TCA B MUKpocxemax DAL u DA2,
BBINONHAET KoHTpoIep. 2. [lpuHuun paborel Muxkpocxemst L497D1 noapo6GHO onmucaH B 1epBOM CHPaBOYHHUKE.



561

Puc. 3.62. MoHT2)KHAad N1aTa JBYXKaHAJIBHOTO KOMMYTATopa Moayis 3axuranus 42.3705 (2112-3705010-02),
TVY37.464.038-96.
Macmrab 1:1.
Inara ycTaHOB/IEHA HA paiMaToOpe, KOTOPLIA PaCIIONOKEH C THUILHON CTOPOHBI MOy (pHC. 3.64).



96.

Puc. 3.63. BHewmnuil BUI ¥ LOKONEBKE BRIBOJOB MOAYNA 3axuranns 42.3705 (2112-3705010-02), TV37.464.038-96:
a - THLEBas CTOPOHa; O - ThUIbHAA CTOPOHA (PAAHATOP C ABYXKAHAJIbHBIM KOMMYTATOPOM CHAT)
macwTab 1:2.




JISIMBJA-30H] (JATUMK KHCJIOPO/IA) U KATAJIMATHYECKHA HEMUTPAJIU3ATOP

CoBpeMeHHbIE CHCTEMBI BIPHICKA BHIOIHAIOT B JIByX BapHaHTaX - ¢ 00paTHO# CBs3b10 1 0e3 Hee.
OO6parHas cBiA3b NpeANoNaraeT Halnugue naM06a-301a (JaTYMKa KOHIEHTPALMH KHCIO0PO/ia) B IPHEM-
HO# Tpy0e 1 KaTaIMTHUECKOTo HeHTpan3aTopa oTpaboTaBIIKX ra3os.

Y106l COCTaB BEIXJIONHBIX Ta30B [0 TOKCHYHOCTH YHAOBNETBOPAT COBPEMEHHBLIM TpcOOBaHHM,
NoMNaaloias B LAIHHIPHI CMeCh J0JDKHA ObITh HecKonbko oGennenHoi (A > 1, tie A - koadduumnent
H30BITKA BO3TyXa, OIPEAENAETCS MacCOBLIM COOTHOIIEHHEM NapoB GeH3uHa H Bo3yXa. Tak, Iyis Toro
4To6B! 1KT GeH3MHa HOpManbHO croper, TpeGyerca 14,7 kr Bosmyxa - y Takoi cMecu A= 1. Tlpu u3bbit-
Ke BO3/yxa cMech obenusercs - u A > 1, y oborawmenHoi cmecu A < 1) - Tora BBIXNOMHBIE Ta3bl
COJEpIKaT HEKOTOPOE KONHYECTBO KHCIOPO/a. BOT ero-to u orcnexusaer Jamb1a-30H1 - BaxHeHIMiH
371EMEHT 06paTHOH CBA3H COCTaBa BLIXJIONHBIX Fa30B ¢ KOHTpOJUIepoM. KoTophiit ynpaBnser cHCTeMO,
I10 NOKA3aHHAM JaT4HKa KHCNOPOJa M KOPPEKTHPYCT NOfady TOIUIMBA B INAIMHIPH (ynpasiser dop-
CYHKaMM) M NOZJEPXKHB4ET CNTHMAIbHBIA cociaB paboued cmccu. IIpH COOTHOICHMHM BO3IyXa M
TomnuBa B cMecH 14,7 : 1 (aiiHOE COOTHOUIEHHE HA3BIBAETCA CTEXHOMETPHYECKUM) KaTalHTHIECKuit
Heifrpanusarop Haubonee 3¢ (GeK1HBHO CHIXKAET KOJIMYECTBO YITICBOZOPOOB M OKHCIIOB a30Ta, BhiOpa-
ChIBAEMBIX C OTpabOTaBIIMMH ra3zamu. [lis oniMMUsaliiy cOCTaBa oTpaboTaBLIMX ra30B € LEIbIO 0C-
TIDKEHHA HanOonblelt >GdexTHBHOCTY paboTHl HEHTPaIM3aTOpa MPUMEHAETCA YIIPABNeHHe TofadeH
TOILIMBA N0 3aMKHYTOMY KOHTYPY C 00paTHO#H CBA3bI0 [0 HATTHYMIO KHCIIOPO/a B OTpabOTABIIHX ra3ax.

TTonoGHBIE CHCTEMBI pacCUMTAHB! Ha IPUMEHEHHE HEITHIHPOBaHHOTO Gen3nHa. Ilpy ucnons3o-
BAHHH JTHIMPOBAHHOTrO OeH3MHa (C TETPADTHICBHHLIOM), CBHHEIl OCAX/JAIOIMICS Ha AaTYMKe BHIBO-
IuT ero M3 crpos. Konrponnep, He nonyyas HeoGXOANMOro CHrHalla, Ha9MHaeT paboTarh B aBapHItHOM
pexuMe, CHIBHO oboraiuas cmecs. M B HeliTpann3aTop HauMHAIOT MOMajaTh M3IMUIKK OeH3MHa, ero
HauMHKA PachiaB/iAiACh, IPEBPAIAETCA B IPErpasy A BHIXJIONHEIX Fa30B. MOIHOCTS ABUTaTeN a-
J8€T, Pacxox MoT/IHBa YBEIHYHBACTCSA, 0GOPOTH XONOCTOTO XOAa CTAHOBATCSA HECTAOHIIBHBIMH.

Ha nepensenpuBogHbIX aBTOMOOHIISX AaTHHK KHCIOPO4A HAXOAUTCA MO KY30BOM B MeCTe coe-
IOMHEHHA NPHEMHEIX TPYO BRNTYCKHOro TpakTa, IIpH paspymeHHH JaTduka (HanpuMep OT yaapa) npo-
HCXOIHT KOPOTKOE 3aMBIKAHHE B LCITH €TO NOZOTpeBa. B ClieACTBHH 4ETro eperopaeT NPeLOXpaHHTEND,
a NOCKOJIBKY OH 3aIlKIIaeT ele JaTYHKH: MACCOBOIO Pacxola BO3AYXa H ITONOKEHHS poCcCenbHOM 3ac-
JIOHKH, TO OHH obecTounBaiorca. B a1oM ciyuae 610k ynpannenns paboTact no CHrHANAM JaTIHKOR:
MONOKEHNA KOJIEHYATOrO BaJla ¥ TEMIIEPaTYPh! OXNIA% JAIOWIEH HUIKOCTH.

ITpn noepexaCHUHN JaTHHKA 3aT0PALTCA KOHTPONBHAS 1amIIa,

B aBroMobunax “Husa” ¢ gsurarenem 21214-10 nan 2123-30 (1,7 1, pacnpeneneHHbilt BIPHICK,
Espo-3), ycranasnuBaeTcs ABa JAMOaa-30HAA - ONMH Tepel HelTpanu3aropoM, BTOPO NOCIE HEro,
410651 oTCnexuBaTh 3ddhekruBHOCTL paboTsl. YipasnseT uMu koutponaep “Bom" MP7.0 ¢ Mommbi-
MH BO3MOKHOCTAMH CaMOAHArHOCTHKH (O7HO U3 TpeCoBanuii HopM EBpo-3). A ellie y 3THx ABuratencit
BBITYCKHOM KOJUTEKTOP C/IENIaH HE M3 YYTYHA, & CBAPEH M3 CTAIbHBIX WITAMIIOBAHHKIX 3arOTOBOK. DTHM
CHU3HKIIN MacCy U TeMIOEMKOCTD - TEMNeph, NOCHe MYCKa XOMOAHOTO ABHIaTeNsA NOYTH BCE TEINIO BbIX-
JIONHBIX TA30B HAET Ha TPOTPeB HeHTpansaropa, YTO MoBONAET GHICTPee MPUBOAHTS €10 B pabouee
cocrosHue. YToOwl ipuemMHas Tpyfa He paccenBasa TCIUIO 3PS Ha HEe HAACTA M30MALMA U3 CHELMAb-
HOro 6a3aibTOBOTO BOJIOKHA. .

B aBroMoOunix “Husa” ¢ gsuratenem 21214 (1,7 i, neHTpanbHbI# BrpsicK, EBpo-3), AaTYHK
KHCJIOpOJa YCTaHABIHBACTCA B BRITYCKHOM KOJUIEKTOpE. YiiparnsgeT UM xouTposiep TMS-6F (Epo-2).

JIaTUMK, JYBCTBUTENBHBIN JIEMEHT HAXOAWUTCA B NOTOKE OTPAGOTABIIMX Ia30B, FEHEPHPYET
cHrsai B Juanasone 10 + 1000 MB. 310 BBIX0AHOE HaNpSHKEHHE 3aBUCHT OT HAIIMTUA HIH OTCYTCTBHA
KHCJIOpOJa B OTpaloTaBIUMX Ta3aX H OT TEMIIEPATYPhl HYBCTBHTEILHOIO JEMEHTa JaTYHKa.

Korza maT4uk HaXOOWTCA B XOJIOAHOM COCTOSHHH, BHIXOAHOH CUI'RANI OTCYTCTBYE1, IIOCKONbKY B
3TOM COCTOSIHHM €ro BHYTPCHHCE JNEKTPHYECKOE COLPOTHBIIEHHE O4CHb BHICOKOE - Heckonbko MOM.
KonTposnnep e Brjaer B Lienb JaT4yuKa cTabumsHoe onopHoe Hanpsxenue 450 MB Y noxa gatanx He
NpOrpeT, KOHTPOJIEp BOCTIPHHHMAET TONBKO YKa3aHHOE onmopHoe HanpsixkeHue Ilo Mepe mporpera
nsMO1a-30HAa €10 BHYTPEHHEE CONPOTHBIECHHE YMSHBIIAETCA, H OH HAYHHACT TeHEPUPOBAThH MOCTOAH-
HO MeHsomeecs HanpsxeHne. KOHTpoiep ClefuT 32 STHMH M3MECHEHHAMH M BBIXOZOM 32 NPEAENb
IMana3oHa cpeanero Hampsokenas (300 + 550 MB) s onpeseneHHs MOMEHTA NEpPEXoa Ha PeXHM
yTIpaBneHHs TOIUTHBOUOAAYEH 10 3aMKHYTOMY KpYTY.

Jlns a¢dexruBHOMN paboOTHI NAaTHHK JOMKEH HMETh TeMNeparypy He Hyke 360°C. [{na Spictporo
nporpesa Mocie 3amnycka ABUraTels JAMOaa-30HA CHabXeH BHYTPEHHHM 3MEKTPHYECKUM MONO0rpeBa-
IOIMM 371eMeHTOM. B mporiecce paGoThl KOHTpONIEP BKIIOYEHHEM - BBIKIIOUEHHEM MOROrpeBaTens
yIIpaBisieT TeMIePaTypOn AaTIHKa.

Ecnu TeMneparypa namM6aa-3onaa seitue 360°C, To B MOMEHT niepexoja 4epe3 TOYKY CTEXHOMET-
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(700 + 800 MB). Hu3kuit ypoBeHb cHIrHaIa COOTBETCTBYET OeHOIM cMecH (HaJIMUHe KHCIOPOAa), BBICO-
Kuit - boraroit (kucnopon orcyrcTByeT). Takoe pe3xoe MageHHe HanpsHKeHHA JaTunka (puc. 3.64) npu
nepexofie OT 00OralleHHbIX K 0OCAHEHHBIM CMECAM IMO3BOMSET ONPENEIHUTE CTEXHOMETPUYECKHH CO-
CTaB CMECH C MOTPEMIHOCTBIO He Gonee 10,5%.

Ussix, MB

800

600

400 Puc. 3.64. XapaxkrepHCcTHKa IMPKOHHEBOTO AaTYHKA KHCIOPOAa
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TIpu HopMasbHOM paboTe CHCTEMBI OAAYH TOILIHBA B PEXMME 3aMKHYTOTO KOHTYpa BBIXOJHOE
Hanps)KeHHe JAaTUMKA M3MEHSETCS HECKONbKO Pa3 B CEKYHIY MEXAY HH3KHM H BBICOKHM YPOBHAMH.

Ecnu KOHTpOJUTEp JUIMTENBHO NOTYYaeT CHIHAN, CBHAETENBCTBYIOMMI 0 obeAHEHHON Hin 060-
TaIlEeHHOM CMECH, B €r0 NaMATh 3aHOCHTCA COOTBETCTBYIOLIMH KO HEHCIIPAaBHOCTH. TIpHuHHO#N Hewc-
MPaBHOCTH B MEPBOM CJy4ae MOXeT ObITh 3aMbIKaHME Ha Maccy BBIXOJHOM LENMM [aTduKa, Herep-
METHYHOCTh CHCTEMBI BBIITYCKa BO3XYXa WIIM NMOHMXKEHHOE NaBIEHHE TOILIMBA, BO BTOPOM Clydae
DIPHUYMHOM MOXET ORITH 3aMbIKaHHE Ha JPYTOH MCTOYHMK NUTAHUS BHIXOXHOM IIEMH WIH NOBBIUCHHOE
naeneHHe Toruuea. Koabl HEHCIPaBHOCTH BBI3BIBAIOT COXPaHEHHE PEXHMMa NOAA4YH TOIUIHBA IO pa-
30MKHYTOMY KOHTYPY HIJIH BO3BPAT K HEMY.

Hepenxu coou B pabore cucTeMbl nocie 06paboTKH aBTOMOOHIIA aHTHKOPOM, OH 3a0UBaeT B aT-
9HKe KHCIIOpOAa OTBEPCTHE i Bo3nyxa. Ho B aToM ciyuae HeBepHBIit CHIHan yaaercsl ONnpeReauTh
TONBLKO AHATHOCTHYECKHM CIIOCO60M.

Ecnu nmaMO6aa-30H1 BBILEN H3 CTPOA, HE NBITAHTECh NIOCTABUTH BMECTO HEMO PE3UCTOP - KOHT-
poutep Bce paBHO OyHeT MOKa3bIBaTh OMIMOKY, [IOCKONBKY CHTHAJ C AATYHKA JOJKEH MOCTOSHHO Me-
HATbCA.

JlaTauku cofepKaHMs KMCIOPOAa B OTPaOOTABIIMX ra3ax M HEHTPAIIM3aTOphI, BHILEAIUHE H3
CTPOSL, MOKHO 3aMEHUTS TOJILKO HOBBIMH, Huxaxoe BoccTaHOBIEHHE H 00CTY’KHBAHHE TYT HE IOMOXET.

“IDxu-amMoBckHit” marauk AFS-62 B3auMosamensieM ¢ AFS-79 mmu ¢ LHS-24 dupmer “Bomw™.

Tlpu TeMneparype nsuratens Hwxe 40 °C Moxer ObITh 3aTpyaHeHHbIM. [ToBEIIEHHOE yonIHE
MOXKET MOBPEAUTD Pe3bOy BLITYCKHOTO KO/LIEKTOPA.

Karanurnuecknii Hefirpanusarop (puc. 3.65-1) - 3ro xepaMuueckuit 610K ¢ MHOXECTBOM
DPOMOJIBHBIX KAaHAJIOB, ILIOLAAb OTBEPCTHH KOTOpHIX | MM M rommumHa crenk# 0,1 + 0,5 MM. Ha
BHYTPEHHIOI0 NOBEPXHOCTh THX COT-TPYOOK HambuieH pabGoumii cio. TIpoxons BOONB A4e€EK KaTa-
JIM3aTOpa, BRIXJIOMHBIE Tashl IPH BBICOKOH TEMIlEparype MOABEPraloTCA HEHTpANIM3allMd W NpeBpa-
marorcs B Ge30nacHbie JBYOKHCh YITIEPOAa, BOASHOM nap u a30T. EcThk 1 Gonee CNoXHbIe KOHCTPYKLMH,
HO OCHOBHOM NMPMHLMI ASHCTBUA TOT Xe. Hefirpaiu3aTopsl CHIKAIOT TOKCHYHOCTE BhIxJona Ha 90%.

Ecnu uBuratens BHAAET NONOKEHHYIO MOIHOCTb, PA3rOH HHTEHCHBHBIH, TATa Ha BLICOKHX 060-
potax xopoiuue, conepxkadne CO u CH n0CTaTouHO HH3KOE, 3HAUHT HEHTPAIN3aTOp HCIpaBeH. Ecnu
COMepXXaHHe BPEMHBIX BELIECTB B BHIXJIONE MOBBICHIHCh, HO BCE EILE B MPENENAX HOPMBI, - BEPOATHO,
YMEHBLIMIIACH TUIOIA/b AKTHBHON MOBEPXHOCTH KaTAJIHTHYECKOTO HeiTpanu3aropa (u3-3a IpUMEHE-
HHA STHWIMPOBaHHOTO OEH3MHA WIH €CTECTBEHHOTO CTapEHHUA) MM HEHCIPABHA CHCTEMA YNIPaBICHHA
JBUrateneM (HeHCIPaBHOCTh CBEYH 3aXKHIaHHA, IIMOMa-301k AaeT COOH, NEPENHBAIOT GOPCYHKH).

Toaromy, mpesxze YeM MGHATb HEHTPAIH3aTOp, IPOBEPLTE pabOTy ITHX IEMEHTOB, IPH HEOO-
XOIHMMOCTH IIPOMOHTE TOILTHBHYIO CHCTEMY.

Tpu nonospeHuy, 9ro HefTpanusarop 3abuT (ABUraTeNb TEPAET MOMIHOCTD), OTCOEAHHHTE €r0
MepeRHION YacTh OT “wrTaHoB” U onpoOyHTe aBTOMOOMNL Ha XoRy. Eciu Temeph MammHa jerko pas-
TOHSAETCA, 3HAYMT, HEHTPAIM3aTOp M3 MOJNE3HOIO YCTPOHCTBA NAaBHO NPEBPATHIICA B OTPaHHYMTENb
MOLIHOCTH M €My Topa Ha cBanky. Ho npexze yeM JxymaTh 0 3aMeHe, BCIOMHHTE, CKOJIbKXO OeH3HHA H
Macna yXoAWIo B Nocneanee BpeMa. ECIIH pacXon BeJIHK, He CHEIKTE YCTaHAaBNHBATh HOBBIN HeHTpa-
JIM3aTOP: BIIOJIHE BO3MOXKHO, YTO BCKOPE €TI0 MOCTHTHET Ta e yyacTs. “Tlepenupatomue” HopcyHkH,
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NpoIyckH B paboTe cBeuei, MHOTOKpaTHbIE Ge3yCNelIHbIC HOMLITKY IYCKa BeAyT K TOMY, YTO M3JIHIUKH
TOIUIHBA, JAOTOpast B HEHTPAIIM3aTOpE, MEPErpeBaloT ero u IUIAaBAT coThl. TO )K€ IIPOMCXOAUT U NPH
nepepacxone Macia. BeIBoA: H3HOIWEHHbIH MOTOp yTpOOHMT 111000ii HelfTpaliu3aTop, yx JIydiile yIaIHThb
€r0 U3 CHCTEMBI, T0Ka OH HE PacIUIaBIICA H He “3ayIInn’”’ JBUIaTeNb.

A GbIBaeT M Xyxe: pacKaJHBIIHiCcA HeHTpanu3aTOp MOMKUraeT TPaBy NMoJ aBTOMOGHIEM.

TIpoGneMy MOXHO PEIIMTb AByMS IYTAMM: 1 - OTKIIOUHTE MAMOIa-30HM, CHATH HelTpanu3atop
H YCTAHOBMTD B OJI0K yIIpaBI€HH MHKPOCXEMY IaMSTH, KOTOPas [I03BOJIMT My paboTaTh, HE YUHTHI-
Basi KOHLIEHTPALHMIO KHCIIOPO/A; 2 - OTPEMOHTHPOBATh CUCTEMY BIIPhICKA M YCTAHOBHTh HOBBIH JaTdHK
H HEHTpAIIM3aTOD.

Camas mpuMedatenbHas 0coGeHHOCTE CHCTEM ¢ 00paTHO# CBA3BIO - CIOCOOHOCTH K caMoo0Oyye-
HHIO B IPOLIECCE SKCIUTYaTALHH, alallTHPOBAaThCA K KOHKPETHOMY aBTOMOOTIO, COCTOSIHHIO TPAHCMHC-
CHH W JIBHI'aTellA, 3aHOCHT KOppekuuH B 610k camooGyuenns. Ho Bce u3MeHEeHNs JepkaTca B IAMATH
JI0 TeX Nop, noka cucreMa He Oymer obecToueHa. IMEHHO MOITOMY Ha BIPBHICKOBBIX aBTOMOOHIAX C
obpaTHOH CBA3BIO, HE CTOMT Oe3 0cob0i HeoOXOOMMOCTH OTKIIOUATh aKKyMyISITOpHYIO Oarapero.
Tlocne KaXJAOro Takoro OTKIIOYEHHA CHCTEME NPHIETCA BOCCTAHABAMBATh MH(OPMALMIO 3aHOBO.
KoneuHo, ABHratens 3aIryCTHTCSA M €XaTh MOXKHO, HO HEKOTOPOE BpeMs KOHTpoILiep OyAeT IPUBBIKATh K
aBTOMOOWIIO H paboTaTh HEONTUMAIBHO. JTOT NPOLECC MOXET 3aHMMaTh 1Ba 4aca W Oonee, B 3a-
BHCHMOCTH OT PEXHMOB PabOTHI IBUTATENA.

AATYHK
YPOBH#H
TOILIMBA

CYpeiaKa
H
Y¢pHasi MeTKa

Puc. 3.65. Buewnuii BuA;
1 - HeHTpaim3arop; 2 - NMeKTPOOEH30HACOC.

WIEKTPOBEH30HACOC

ITockoneKy Ha *“‘camapbl” MOHTHPYIOT pasHble naHein npubopos (2108 - Huskas, 21083 - Beico-
Kasi) CO CBOMMH, OTVIMYAIOMHMHCA APYT OT APYTa yKa3arelaMH yPOBHA TOILTHBA. COOTBETCTBEHHO, aT-
YHKH YPOBHS TOILTHBA (pacrionoXeHs! Ha GEH30HACOCE) TOXe CYLIECTBYIOT B ABX BapuaHTax: 21083 -
Juia “caMap” ¢ BHICOKMMH ITaHEIMH IIpHOopoB (conpoTHBienue naruuka: K25 - npu mycrom Oaxe u
20R- ripu nonHOoM) 1 2112 - st aBToMoGmuteii ¢ “roprieno” 2108, 2110 u 2115 (conporurnenue: K35 -
npH myctoM Gake u 6 + 10 R - npH nosHoM).

HHbiMH crioBamH, GeH30HacoCkl B cOOpe C AaTYMKaMH JUIS aBTOMOOHIIEH ¢ BRICOKOH NaHelNbIo,
HMEIOT XKEJITYI0 MEeTKY B 30He CTpeNkH (pH yCTaHOBKe GeH30HACOCa, CTPENKa JOMKHA CMOTPETh Ha-
3a/) M JUIA HU3KOM - 6e3 METKM WIH C 4epHO# MeTkoil (puc. 3.65-2). CaMu e 271eKTpoOGeH30HACOCHI
OIMHAKOBBl M €CIIH MX CIy4aiHO MepermyTarb, Xy[ilee, Yr0 OXWAAET - HeNpaBWIbHbIE NOKa3aHHA
yKa3arens YPOBHS TOILIHBA, a Ha paboTe JBHraTensi 3T0 He OTPasHTCA.

Yro0bl MPOUIHTE CPOK CIIYXOb! OEeH30HacCOCa U HE JaTh eMY 3apXKaBeTh, HEOOXOAMMO 3a/IMBATh
OeH3HH Yepes MEJKYIO CeTKY H/IH B COMHMTENbHbIX CTy4asX HCIIONb30BATh MPUCAIKH, CBA3BIBAIOIME
BOZY B TOILTHBE.
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CBEYH 3AKHTAHMSA

CBeuM 3aKHMraHui y BOCbMH- M IIECTHAALATHIUIANIAHHBIX JBUraresiel coOCTBeHHbIE: Y rocnen-
HHX pasMep LIECTHIPaHHHKA MeHBbINE, 10 KoY Ha “16”. 3aB0OJOM peKOMEHAOBAHB! OTEYeCTBEHHbIE
cBeun A17]IBPM u AY17/IBPM cooteercTBeHHO N3 MMNoprHBIX MOXHO Hcrons3osate: BOSCH
W7DC, CHAMPION RN9Y CC4 nau RN9Y C4. 3umoii myqiue ucnoibzosarb. BOSCH W6DC unn AC
DELCO R43XLS.

3azop MexXAy MEKTPOfaMH CBEUH NOJDKCH O6HITE 1 + 1,15 MM.

®OPCYHKH

PopcyHKH pasHyHEIX TpousBomurenedt (“bom”, “/Dku-3M” HIIH OTeYeCTBEHHBIC) B3aHMO3aMe-
HAEMBI IO 110CANO0YHRIM MCCTaM, HO JIy'THI€ MCHATDL KX KOMIUILKTOM - PACHLUINTEIM TOILTHBA PalHbIC
Poccuiickue u “GomeBckuc” (OPCYHKH MEHBUIC NOJBEPKCHBI KOPPO3HH, COOTBETCTBSHUO, CITYKAT
AOJIBIIC.

PaHo wiu TO3AHO BAAACILIBI “BHprCKOBHX” MaIHH (TAIKHUBAKOTCA C HCUCIIPABHOCTBIO CHCTE-
Msl, o6eciiednBaionueii onasy GeHsuHa B wMHApH. Haubonee 4acTo BCTpedaromancs M3 OpHYHH -
3aKOKCOSBIBAHHE TOILIMBHBIX (POPCYHOK, YI0XIOMY YAE/:M 3TOH HEHCIIPaBHOCTH ocoboe BHUMamMe.

Ha cennax ¢opcyHOX M Ha KOHIAX 3aNOPHBIX JIEMEHTOB CO BpeMEHeM NOABIAIOTCA TBEPAbIE
CMOJIHCTHIE OTIOXEeHH. OHH - NPHYHHA 0TKa3a GOPCYHOK. A 00pa3yIoTCs OTI0KEHHs JOBOJIBHO HpOC-
To. fIocne 0CTaHOBKY ropA<ero XBHraTemst U3 IICHKH TOIUIBa, OclaBuielica Ha UITH(TAX M BHYTPeH-
HMX TOBEPXHOCTAX PACIBUIMTENEH, UTO HIDKC 3aTOPHOIO KiIaNaHa, HenapaoTes nerkue dpaxuun, Ta-
KeJBIC K€ OCTAOTCA Ha RETANAX, BEAb CMBIBATh UX B 3TO BpEMA HEYEM - CBEXHE NOPUMH TOIUIMBA HE
HOCTYNalOT K PACHBLUIMTENIO, ¥ 3allopHHIE KianaHbl HOPCYHOK 3aKkpaiThl, M3 aTHX pakuuit u obpa-
3YIOTCS CMOMHCTHIe OTNONKeHHA, Hakanmmupagch, OHHM NPeNATCTBYIOT 3all0pHOMY KOHYCY TUIOTHO CECTh
Ha CeuI0, BCACACTBHE YEro HapyMIAeTCsl repMCTHYHOCT HOpCyHKH. OCTaTOYHOE JaBjIeHHe TOIUIHBA B
pamIie Ioc1e OCTaHOBKH MOTOpa emé HeKoTOpoe BpeMs coxpansercs. OHO NOTHXOHBKY NIPOTaNKUBAET
GeH3MH Yepe3 HErepMETHYHBIH KIaraH, U Iporece 3aKOKCOBBIBAHHA MAET HHTEHCHBHEE.

TIpoxoanoe ceuenue comna GOpCYHKH - 3TO KONBLCBaS LieNb, OOpa3oOBaHHASL KOPITyCOM pac-
nrkTenn v wrrgToM. C nosanenveM oTaokeHut npoceer “3apacraer” u yMenbiuaercs, Jasnenue xe
TorKBa B opcyHke Ha paboTaomleM ABHrarene NOCTOAHHO, & BPeMA JCHCTBHA YNpaBlAIOLIEro
HMIyIbCa ¥, COOTBETCTBEHHO, NMPOIOIKUTENILHOCTE e OTKPBITHSA ONpENesoTea “yMHOH™ aieKTpo-
HHMKOH. ARanNMIUpys COCTaB BHIXJIONHLIX rajoB, a TOYHee, JOMIO B HHX KHCIOpOZA, OHA NOHAYAIY
COITPOTHRIIAETCA M OTAACT KOMAHJY QOpcyHKaM yBEIHUHTE NOAaY, PACTATHBas BIPHICK, HO BCEMY €CTh
npeaen. Kpome toro, ¢ norepelf repMeTHIHOCTH YXyIIAeTCA OTCEUKa TONIKWBA., BmecTo Toro, yrobu
pesxo o6opBath daken, OTNpasHB BCIO MOPLMIO BO BNYCKHON KaHAN, OKOHYAHHE BIPHICKA MPOHUCXOMUT
rnaBHo. IToc/ieHue KaruIy eTo He MOTYT “BBICTPENUTH”, a OECIIOMOLHO IMOBHCAKOT HA PACIILUIHTEIIE.

Tem BpeMEHCM TOIIHBO IIPOJOKACT GECMONC3HO COYMTHCA U3 3AKPLITOTV pacHuKTens. Ha-
pymaercs # Gopma dakena - 3HAHT, HaCTh TOIUIMBA NONACT HE B HPOCBET BITYCKHOTO K/afaug, a, K
IPUMEDY, HA €r0 CTCHKH, Y B LIMIHHAP MOCTYIIHT MeHblIe OeH3HHA, A e OTNOXEHHA yXyAILIaoT O/~
HOPOIHOCTh pacHbUTHBAHKA. M3 HOPCYHOK ITOJIETAT KPYIHBIE KAIlIH, He YCIeBAIOIME HCIAPUTHCH, [Te-
peMellaTses ¢ BO3TYXOM H, cTano OblTh, Cropers B mumsHApax. CI0BOM, MPOHCXOAUT PACCONIAcOBa-
HHe paboThl CHCTEMBI BIPLICKA. B pesynsTare - 3HAKOMBIE MHOTHM BNAJENbLAM CHMITOMBI: 3aTpyd-
HEeHHBIH ITYCK, HEyCTOWYMBBLIHA XONOCTOH XOX, IIPOBANIBI XIPH pa3roHe, NOBLIIEHHBIR pacXon TONIMBA,
TOTeps MOLIHOCTH.

YToO6k! H36aBUTBCA OT ITHX HENPUATHOCTEH, [IPOM3BOAMTENH ANIapaTypsl MBITAIOTCA BOCKpe-
[ATCTBOBATh NOKBIISHHIO OTNOXeHuH. [lJ1f 3TOro COBEpLICHCTBYIOT KOHCTPYKLMIO (HOPCYHOK, MpHMe-
HSAIOT HOBBIE MATEPHAIIB, ROCTUIAKT OYEHB BhICOKOH TOUHOCTH M3roToBnenua. HedTanble komMnanuu
BBIITYCKAIOT BBICOKOKA4eCTBCHHbIE OeH3HHEI ¢ MOWOIMMH npucankamu. M Bce e dhopcyHku mprxo-
JMTCS YHCTHTh, 0COOCHHO ecnu npoler apToMOOHMIA mpesprmaeT 100 THIC. KM M CONPAXEH C IKC-
IUTyaTauyeil Ha HU3KoKa4ecTBeHHOM OensuHe, 6oraToM TXensIMH ¢pakuusamu. Kerary, rostomy He-
JKeNaTelbHO NCII0Nb30BaTh TOMIHBO H3 MHOTOMECAYHBIX 32MaCOB, XPaHAIMXCA B 00YKaX WM KaHHCT-
pax. BelmaBiune U3 Hero cMons GbIcTpee 3a0KBalOT GHIIBTPHI M OCENAIOT Ha PACTILUIMTENAX, YCKOPAS
06pa3oBaHie UTI0KECHHHA,

Topaszno pexxe BCTpedaerca Apyras NPHYMHA HEyNOBIETBOPHTEIbHOM pabuThl HopcyHOK - 3ar-
psA3HEHHE MX BXOAHHIX GuabTpoB 12 (puc. 3.21). OHH OTHOCHTENBHO HEGONBIUMX Pa3MEPOB M MpH-~
3BaHBI JHIIG TAPAHTHPOBATh YHCTOTY TOIUIMBA, NMOCTYNAlOWIEro B GpOPCyHKH, oTcekas 0cobo MenkHe
BKIIIOYEH M, IDOHHUKIIME 4Yepe3 Mamc*rpanmuﬁ (bHJIpr TOHKOW OYHUCTKH TOTLIMBA. Homoma}omax
CHOC06HOCT1> HX HEBEJIUKA, a ucopunmucs, OHH OCTABJIAIOT ('bOprHKK Ha 1oJIOAHOM naiixe.

Yro6bi 3TOro He JOMYCTUTh, HY)KHO BHHMATENBHO CIEHHTH 33 COCTOAHHMEM (HIBTPa TOHKOM
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OYMCTKH TOIIHBA M HE 3aHBATh B 6ak COMHHUTEIbHBIH GCH3HH.

Ho xax 6u1 HH co6monan BIIAACICI 3TH 3anoBCAH, NCBCTBCHHAA YMCTOTA CUCTEMBI HEBCYHA H
HHOra eé NPHXOAUTCA BOCCTaHABIUBATh, IL\'DI 3TOr0 MHOFHE aBTOMOOUTEN TIPUMCHSAIOT CIICUHATIBHEIC
OuMIIAIONIKE K06aBKH K TOWIHBY, HMeHyeMbie “Obloen umkekTop kmuuep” (Fuel Injector Cleaner).
Ilpucazka npy peryasipHOM NPHMEHEHHH TONAEPKUBACT POPCYHKH B XOPOLIEM COCTOSHHH IONbIIE
00bruHOro, OHa, KOHEYHO, PaCTBOPACT OTIOXKEHM, M BCE JKe Takas 06paboTka ckopee npodunakrHiec-
kas. Toncteie HapOCThI, ITOYTH 3aKPBHIBAIOLIUE NPOXOJAHOE CCYCHHE PAaCTIBIMTENIA, TAKUM CPEACTBAM HE
1o cuniaM. Ectb y 706aBok U Apyras ocobeHHocts. Ilpucanka,.CnoBHO epiiHK, 3G ¢EKTHBHO OYHINACT
6aK M IOMAKOHIMK TOIUIMBONPOBOA (10 M mocie ¢GuIbTpa), NOCIE Yero XJIONbs 3arpA3HEHHH MOTYT
nomacThb k GopcyHkaM, HaMePTBO 3aKyNOPUB HX BXOJHbIC GHABTPHL.

Utobb1 HEHTPaNM30BaTh 3TO CBOMCTBO, HA CEPBUCHAIX CTAHLMAX IIPUMEHSIOT CIIEUAJIbHBIE YCT~
poiicTBa s oyucTkH hopcyHok. HanGonee pacpocTpanen MeTOR O4MCTKM Ha paboTarolieM JJBUrarte-
JIe, KaK caMbIi HpOC’I‘Oﬁ 1 10CTarO4yHO Btl)(beKl'HBHHﬁ. ‘CHCHHMBH&S{ YCTaHOBKA NOAACT TOIUIUBO HA
BXOJ, TOTUIMBHOM PaMIlbl (B CHCTEMax paclpe/ieNeHHOTO BIPHICKA) MK K HOPCYHKE UEHTPAIBHOrO
BIPBICKA (TIOCHEMHSAA B CHIIY KOHCTPYKTHBHBIX OCOOSHHOCTEH MEHbIIE CKIOHHA K 00pa30BaHMIO OT-
JIOKeHMHM WM, KaK 3TO ewé Ha3biBaioT, kapOonusanuu). lliTaTHyio cucTeMy TOIUMBONOAAYH - Gak,
9MeKTPOGEH30HACOC, YUILTP TOHKOH OYHCTKH U TPYGOIPOBO/E! - IIPH 3TOM, ECTECTBEHHO, OTKIIIOYAIOT.
JiBurarens paboTaeT Ha CIeNHAIbHOM CONbBEHTE-AekapOoHaiizepe, KOTOPBIH CITYXKHT OHOBPEMEHHO H
TOILTMBOM, M O4YMCTHTeNEM. Tak Kak aBTOMOGHIL IIPH 3TOM HETIONBIDKEH M ABHraTellb HE HarpyXeH, oT
YMCTALLEro CONbBEHTa He TpeQyeTcs obecneynBaTh 3a/iaHHbIe MOUIHbIE XapaKTEPHCTHKH, NETOHAHOH-
HyIO CTOHKOCTE M T.I. I103TOMY CTpEMATCS YCHIHTH MMEHHO MOIOLUME CBOMCTBA COJNLBEHTA, YTOOHI
PE3KO TOBBICHTH 3G(PEKTHBHOCTh OYHCTKH 1O CPaBHEHMIO ¢ Jo0aBKaMH B TONIMBO. Bpems ouHCTKH
06b14HO - 20 + 30 MuH. IIpUMEPHO CTONBKO JX€ YXOAUT Ha NOACOEHHEHHE-Pa3HEAHHEHHE TOIUIHBHBIX
HUIAHrOB H OTKJIIOYEHHE IUTaTHOrO GEH30HACOCAa - BCE 3aBHCHT OT KOHCTPYKHMM M KOMIGHOBKH
CHCTEMBI BIIPHICKA.

CamHux e OYHCTHTE/]LHBIX arperaToB, KAK M XHMHYECKMX COCTABOB V1A OYHCTKH, CEroIHA
MHOXKECTBO - KaXIBIH IMpoH3BOAUTENB B pexiaMme pacxBamupaer cBodt, Cnennamvctal “HHoMotopa”
NPOBENY CPaBHUTENBHBIN aHanH3 30 HEXTHBHOCTH PasnHYHBEIX CONBBEHTOB H YCTPOUCTB U1 OYMCTKH,
BriBog TaKoB: Bee ycTpoRcTBa GNU3KH 11O KOHCTPYKUHH, CBOHM BO3MOXHOCTAM H Pa3fiHYaloTcs JTHILb
leHO!. A BOT Y YMCTALUMX CONBBEHTOB 3MEKTHBHOCTE pasHas. JIy4lIMM OKa3ancs CONBBEHT - KOH-
ueHTpat aMepukaHcko# ¢pupmel “Kapbon knun” (Carbol Clean). ITo or3sBaM emE HecKOMbKHX GUPM
13 Arrapcka, Kpacrozapa, Mocksel, HoBocn6upcka, TONBATH, 3TOT KOHIIEHTPAT OIIYTHMO (B CpenHeM
Ha 15 + 20%) s¢dexrunnee apyrux. CoOTBETCTBEHHO, PacXol er0 MeHBIIE M OYHCTKA RAeT GHICTpee.

TMepenpotoBaB HECKONBKO YCTAHOBOK M e NpoBedeHHsA, NPeAnoYTeHHE OTAATH H3JETHIO
H3BECTHOIO aMEPHKAHCKOTO »Ke IPOM3BONMTENA AUarHocTHueckoro oGopynosanus - ¢upme OTC,
H3ioMuHKa ycTpocTBA B TOM, YTO COMBBEHT K (POPCYHKEM NOJAETCA AABICHHEM CXKaTOro BO3TYyXa,
KOTOpBIA MOXHO 6paTh 0T KOMNIPECCOpa MM Jaxe OT HOXHOro Hacoca - pacxos HeBeauk. [ToHpaBuioch
H TO, YTO HE HYXXHO PHCOEAMHATE CNICIHANBHEI LUTAHT 0GPaTHOTO C/IHBA.

DddexTrBHOCTS 3TOr0 MeTOAa Bricoka. ITo craTncTuke 85% ABHrarenel, MPoIIEALIHX OYHCTKY,
Ha BCeX pexxuMax paGoTaloT CYILECTBEHHO ay4ile, YeM npesie,

B 3aK1104€HHE HYKHO OTMETHTS, HTO HEYIOBNETBOPHTEIbHAA paGoTa ABHIraTeN Heo643aTENLHO
CBA3aHa C 3arps3HeHHeM PopcyHok. OHa MOXeT GHITh CleJICTBHEM HeucnpaBHOCTeH Kakux-1u6o Apy-
FHX 37IEMEHTOB B CHCTEMaX 38)KHIaHHA, BIpLICKa U T. . [ToaToMy mpeskae, 4eM IpellinTh Ha BIPLICK H
9HCTHTH QOPCYHKH, HalIo MPOBECTH KOMILTEKCHYIO IMaTHOCTHKY JBHIaTe/s U ero cucteM. Jinmn yGe-
JHUBUIMCEH B HeOGXOAMMOCTH, YHCTHTH GOPCYHKH (pHC. 3.66).

PHc. 3.66. Buzn na (surarens
MOAKIIIOYEHHbIA K 000PYIOBAHHIO .
JUIA YHCTKH GOPCYHOK,
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3.4. IEPCIIEKTHUBHBIE PA3PABOTKH
MHKPOIIPOIIECCOPHBIX CHCTEM YIIPABJIEHHUSA ABUIATEJIEM (MCYI)

3.4.1. TA3OBBIH BA3-21102

B nociesee BpeMsl IPUYHBLTH akKe CaMble GE3MATE:KHEIE ONTHMHCTBE POCT LeH M AeHIuT
TOIUIHBA NIOKONIe0an HX YBEPEHHOCTD B TOM, YTO “Ha Halll BEK XBaTHT  AeméBoi HedTH, a cTano ObITh,
Gexsuna M ausrorumBa. Jla M Te, XKTO “aBpaqbHO™ IepelieN Ha CXXWKEHHbIA ras (mpomas-GyTam),
IIONIanK M3 OTHA [a B IOJBIMA, CTOJNKHYBIIHCH C TEMH XK€ KPH3HCHBIMH (DaKTOpaMH: pOCTOM IieH,
JehUuMTOM, YYNOBHIIHEIMH ouepefiaMH. K cuacThlo, TOKa €1Ba TPOHYT aBTOMOOMIMCTAMH ITaBHBIH
TOIUTMBHBIN pe3epB - NPHPOAHKIN ra3. Ero cunraror Haubonee nepcrneKTUBHOMN aNbTePHATUBOM HEeQTS-
HOMY TOILUIMBY - 110 MaciuTabaM 3amacOB, S9HEPreTHYECKON LIEHHOCTH, DKOJOTHYECKHMM TNIapaMeTpaM.

IlepBas Mozenb, KOTOPYIO PEIEHO MEPEBECTH Ha CKaThii ras, - BA3-21102 - “gecsaTka” ¢ BOCh-
MHKJIANaHHBIM BIPHICKOBHIM JBHraTesieM. IIpHueM aBTOMOOMIbL HE CTaHET ra3oBbIM, OH Gylder AByX-
TOIUTMBHBIM - TAaKOE PEMICHHE Ji! TYST BCE Ta jKe 0OBEKTHBHA] peanbHOCTh. ECIH crieManbHo nepe-
JIeNBIBaTh JBUraTensb 1A paboTh TONBKO Ha rase, mapaMeTpbl MOXHO MOJy4HTh Kyaa Gonee Bredar-
JSOIKE, TONLKO BOT CETh 3alIpaBOK B POAHOM OTEYECTBE MOKA XKUIKOBATa - MOXKHO OT ORHO#M 0 Opy-
roil ¥ He foexars. J103TOMy MPUHATO KOMIIPOMHCCHOE PellIeHHe. JTO, OXHAKO, He 3HAYMT, YTO aBTO-
MOOHJIb 3aTyMaH “10 MHHMMyMY”. ['a30Bast 4aCTh KaK pa3 OTIMYAeTCS BHICOKHM TEXHHYECKHM YPOB-
HEM: CHCTEeMa IMTAHMA - CaMOTO COBPEMEHHOTO 4eTBEPTOro nokoneHus. OHa obecnednBaer dasH-
POBaHHEIH BIIPBICK ra30BOrO TOIUIMBA, BHINONHEHHE 3KOJOTHYeckux HopM EBpo-3, a B mepcnexruse
EBpo-4, HCKITIOYaeT BMEILATeNbCTBO BOAMTENA B CBOIO paboTy, OTBeuaeT 3a Ge301aCHOCTS,

YenoBeK NHILb 3aIIPaBIAET aBTOMOOHIb - JANBIIE JMEKTPOHHKA “HyMaeT” cama: 3amyCKaeT X0-
JIOXHBIH BHraTeb Ha GEH3HHE, a I0TOM aBTOMATHYECKH NICPEBOAUT €r0 Ha a3, KOHTPOJIHPYET YTEUKH
M, TpH HEOOXOAMMOCTH, OTK/IIOYAET ra3oBYI0 MarucIpanib, NepeBols ABHratenb Ha OensuH. To xe
CaMoOE€ JIENIacT, KOr/la ra3 KOHSHICH, a 3a0bIBYMBOMY BORMTEIIO HE MO3BOJIMT yeXarh C 3alpaBKH, TI0Ka
NUIAHT HE OTCTHIKOBAH OT 3aIPaBOYHOTO INTYLEpa.

JUnsa noaauy rasa or TOIUIMBHOIO GaiuioHa K OPCYHKAM CIYXHT KIalmaHHOPEAyKTOPHAd Ipyll-
[1a, OCHOBaHHas Ha 3/IeMeHTax (BKIIOYad 3alpaBOYHOE YCTpoicTBO) cHcrembl CAI'A-7, cepHilHO M3-
roraBmHBaeMbIx AO MHKAP. Hanenys 3Toro npeanpHATHA XOPOINO 3apEKOMEHIOBANH €0 C TOYKH
3peHHs KauyecTBa M HAJEKHOCTH. Bce mpHOOpH TOMIHBOMONAYM IS rasa CHaGKeHB! IIpefoXpaHH-
TeNbHBIM JpeHaXKeM (OTBOA rasa 3a NpeNeNbl aBTOMOGHIA), a BHICOKOMYBCTBHUTENBHBIC AHArHOCTH-
YeCKHe NATIHKH PErHCTPHPYIOT Maneiilyio yTeuky Toruiiea. CHrHams! OT JAaT9HKOB IOCTYNAKOT Ha
6nok ynpaenenus asurareneM. Kak Osu10 cka3aHo, IpH BO3HMKHOBEHHH YTEUKH IIOfa4a ra3a M3 TOI-
JHBHOTO GaJUIOHA aBTOMATHYECKH IIPEKpAILAeTCs, a JBUraTenb Ge3 BMelllaTenbCTBa BONMTENA Iepe-
BOAMTCS Ha GEH3HHOBOE TOILIMBO.

Puc. 3.67. I'a3oeas BA3-21102
a - HaraXHHUK ¢ ra30BLIM OAUIOHOM;
© - MOTOPHBIH OTCEK;
B - Ge3MeMOpaHHBbIii peayKTop;
T - KJanaH.




I3

Bo BryckHO#H KOJUIEKTOp ras moAaloT CIelHalibHble (OPCYHKH TIPOM3BOJACTBA CapaToBCKOrO
HTI] “Asanrapa”. OGsrunbie, GeH3HHOBbIC, UL PaGoTsI Ha ra3e HenpuroiHsl. “I'a3oBbie” GopcyHku
ycraﬂ?(:nneﬂu BO BITYCKHOH Tpy6e, KOHCTPYKIHMS KOTOpOii IpeTeplena He3HaYUTEeIbHEIC H3MEHEHHUS
(puc. 3.).

OneKTpoHHbIA 610K “koMannyer” paGoToil ABHraTens M Ha GeHsHHe, M Ha rase. Jlna razoBoro
TOIUIMBA HEOOXOMMME! JIHIIIL COOTBETCTBYIOIHE “KanuOpoBky™ (Mx noxbop emeé He 3aKOHYEH) - BEAb
JaTYHUKH, KOHTPOIHPYIOIHMe paboTy ABHraTeNs, OMHH U TE XKe.

MoHTHpOBaTh ra30ByIO TOILTHBHYIO CHCTEMY Ha IJJaBHOM KOHBeHepe He IUIaHMpYeTCA. 3aBoX
OyneT BHIMyCKarh CICHMANBHYI0 MOAMGHKALMIO “CTO BTOpOH™ IO YCTaHOBKY ra3OBOH CHCTEMBI
(oTMuMsA - CTIEUHANBHBIN KIYT TPOBOJIOB, BIyCKHast TpPy6a ¢ AONMOIHUTEILHEIMH ra30BbIMH (OPCYH-
KaMH, ra300eH3HHOBRIA ONIOK yTIpaBiieHHs, A€TanK KpelUleHHs ra3’oBoil cHcTeMsl). OKOHYATEeNbHBIH
MOHTaX, OIIPECCOBKY, 3allpaBKy M T.JA. IOPYy4aT CIeUManH3UPOBaHHOMY IPOM3BOACTBY - paboTa €O
CXKaThIM ra3oM TpebyeT crienM@uyeckoil TeXHHKH Ge30IIaCHOCTH; Ha 3aBOACKOM KOHBeHepe BbINON-
HHUTB €€ TPeGOBaHHA CIOXKHO.

¥ OmnwnitHbii 06pazeny BA3-21102 ¢ ra3opo#i cucreMoii BHEUIHe HHYEM He OTIHYAETCA OT coﬁ-
patses. IITynep 3anpaBoyHOro ycTpodcTBa, KOTOPBIH Ha ONBITHBIX MAallIMHAaX PacrioNoXeH B 6arax-
HHKE, OY/IeT BBIBEJCH K 3aTHBHOH ropioBHHe 6eH306aKa, 101 MOYEK.

B 06BIYHBIX PeXMMAX ABYKEHAS Pa3HHIA B TEMIIEPaMEHTE Ha GEH3HHE M Ha METaHEe HEOLIYTH-
Ma. Iepexoz ¢ 0AHOro TOILIMBA HA APYroe HE3aMETEH. OTIHYMA YyBCTBYIOTCA TONBKO IIPH HHTEHCHB-
HBIX pasroHax, a 00BbACHAETCA 3TO B IIEPBYIO OYEPeNb TeM, YTO GIIOK YIpaB/IeHHs eHIe HE HaCTPOEH Ha
ONITHMJILHEIE /U1 ra3a napaMeTphl. Ero HacTpofika - onHa U3 Omikaimmx 3aqay.

Puc. 3.69. OxcriepMMeHTANBHBIH KOBTPOILIED
Puc. 3.68. I'azoBas gopcynka (cneBa) U CBEYHON HAKOHECYHHMK C MBE303ICKTPHICCKHM
B CPAaBHEHHH C GEH3MHOBOH. Tpancdopmaropom (K3).

3.4.2. 9KCHEPHMEHTAJILHBIE: KOHTPOJLTTEP M KATYLIKA 3AJKATAHHUS

HoBas xarymika 3aKHraHus - 310 Ibe303MEKTpHIecKui TpancdopMarop (puc. 3.69). Ha nero
[OJaeTCA TOK HHU3KONO HANPSKEHHs M OONbLION CHNBI, @ CHAMAKOTCA HeOOXOmMMBIE As mpobos
HCKPOBOTO IpoMexyTKa 25 kB. Ytobhl Takol npouecc cTal BO3MOXKEH, B Te/e MHE303EMEHTa HAJ0
BO30YAMTH KONEOaHMs, MOITOMY YNPABIAIOLIEE HAUPMKEHME NPEACTABIeT oGOl He OXMHOYHBIA
HMITYZIEC, @ CHCTEMY BhICOKOYacTOTHHIX (40 + 60 xI'u) xoneGanuii. COOTBETCTBEHHO, M Ha BBIXOAE
IIOJIY4MM HE OJfHY MCKDY, a HENPEPHIBHEIA yTroBo# pa3pan ¢ sneprueit go 200 mJIx, cocroanuii u3 60
+ 100 cnemyromux Apyr 3a ApyroM Hckp. IlpHueM nmomnepxkuBaTh €ro MOXHO CKOJIb YTOJHO JOJTO.
Hamo n¥ roBOpHTb, YTO HANEKHOCTh BOCILIAMEHEHMS TOIUIMBHOIO 3apsfa H IOJHOTA CPOPaHHs
3HAYMTENLHO MOBBILIAIOTCA, a 3HAyuT, OONbIIE OymeT MOIIHOCTL X MEHBUIE BPENHBIX BHIGPOCOB.

OOBIYHEI KOHTPOJUIED, YNPABIAIONHA BIPEICKOM M 32KHTaHHEM, IS HOBOH CHCTEMEI HE NOJ-
xommT. Y He TONBKO MOTOMY, YTO HE MOXET BbIpabaThbiBaTh HAMPAKEHHE YILTPa3BYKOBOH 4acToThl 250 +
300 B. Tyr HyXHa M COBEpPUICHHO ApYyras mporpamma. B OOGRIYHOM CHCTEME 3aXKHTaHMA TOK B
HEPBHUHYI0 OOMOTKY KATYLIKH IOJAaeTCA A0 MOMEHTa HCKpooOpa3oBauus (4roOhl B CEpASYHMKE
HaKOITHJIaCh SHEPIHA MAarHUTHOIO IOJA), a caMa MCKpa 00pa3syeTcsl IOYTH Cpa3y 33 pa3phiBOM LENA
NEPBUYHOMN KaTyIIKH. B IIb€303/1€KTPHUECKOM 3aKHUraHHHM Pa3psii BO3HHKaeT IHmb depes 0,3 + 0,5 mc
IIOCN¢ NMOJa4Y¥ Ha KPUCTaJL1 BBICOKOYACTOTHOIO HaNpsOKeHUA H JUTHTICA BIUIOTH 10 €ro’ BRIKJIFOMCHHUA.
Hoaromy cneuuamucram u3 HUHMAD npumuiock HEMANO NOTPYAMTECA Hal MPOrpaMMaMH JUis MOA-
onsITHLIX “Bonru”, “3WJIa” u “®onbkcpareHa”, MOTOUHKIIOB X MOTOPOJLIEPOB.
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4. CHCTEMY 3AXKUTAHHA MOXHO (M HYJXKHO) YIYYIIIHTD

“KocMuuyeckue” NEeHbl OTOABMHYIM /UIA MHOTHX aBTOMIOOMTENEH BO3MOXHOCTH IPHUOGPECTH
HOBYIO MallluHy. A cTapenbkuit “JKurynenox™ wix “MockBuy” ropasao GoIbIIe, YeM HOBLIE MAlMHbI,
“ect” GEH3MH, KOTOpHIH CTan TOXe HexeuleB. J{a M yxXecTOuMBIIMECH TPEOOBaHMSA K TOKCHYHOCTH
BBIXJIOIMHBIX Ia30B HA CTApPOM aBTOMOOMIIE 00ECTIEYHTD BCE TPYAHEE.

OnHOi 13 IIaBHBIX BUHOBHHIL 3THX 66/l ABIAETCA CHCTEMA 3KHIaHHA.

Ilo Mepe u3HOCa aBTOMOOH/IA NapaMeTphl ¢¢ NPUOOPOB YXyMIIAOTCA, IHEPTHA HCKPHI AAeT,
YTO IPHBOIMT K HEMOJHOMY CTOPaHHMIO paboueii CMECH, a 3HAYUT, K YBEIHYCHHUIO pacxona GeH3uHa U
OTpAaBJICHHIO aTMOC(EPhI BBIXJIONHBIMHU ra3aMu. O310POBIECHHE aBTOMOOWIS OOBIYHO CBOAMTCH IMOO K
3aMeHe NpUOOPOB 3aKHUTaHHMA HOBBIMH, JHOO K YCTAHOBKE NOMOJHHUTENbHBIX NEKTPOHHBIX OJIOKOB,
YBEIUYMBAIOIMX BETHYHHY TOKA NEPBUYHON OOMOTKM KaTyLIKH 32)KHIaHHS B MOMEHT Pa3MblKaHUS
KOHTAKTOB (TOK Pa3pblBa), a 3HAYHT, H IHEPIHIO HCKPBI.

YroOBl HIMEHHTH YCJOBHA IIyCKAa B JNYYINYIO CTOPOHY, HYXHO CO3aTh 3alac MOMIHOCTH BO
BTOPHYHOH IIETIM 32KHUTAHMA aXe NPpH HU3KoM (8 + 10 B) HanpskeHUH ceTH.

C 370ii nenpio B aBToMOGIWwIIX TA3-24, “Mocksunu-21407, -2141, wanpumep, B MOMEHT Iycka
LIyHTHpYeTCcA NoOaBOYHBIH PE3HCTOP B LEMH MEPBUYHOK OOMOTKH KATYIIKH 3aKHIaHUA. A B 3IEKTPOH-~
HEIX cucTeMax (BA3-2108, 3A3-1102) cTabmimM3HpyIOT SHEPTHIC CaMOii HCKPBI.

OnHAKO IPH NMYCKE MOTOPA BAKHA HE TOJIBKO YHEPIHS HCKPBI, HO M BENIMYMHA TOKA B HAYAIbHBIH
MOMEHT HCKPOBOTO paspana. Uem ona Bhimie, TeM jerde obpasyercs uckpa U cTabuiibHee JEPKHTCA
MEKZY MMEKTPONAMH CBEUH.

TIpuBBI4HBIE OECKOHTAKTHBIE CHCTEMBI 32XKHTaHuA (C NEKTPOHHBIM KOMMyTaTopoM 3620.3734 u
KaTymKaMu 3axuranns 27.3705 n 3122.3705) - 1e, yro y BA3-2108, “TaBpun” u nexoropsix “XKu-
ryneit”, - pa3BHBalOT Ha cBede HampskeHue 18 + 25 kB u Gonee B MOMeHT npo6ost HCKPOBOIO 1PO-
MeXyTKa. B 3ToM y Hee GeccIlOpHOE MPEHMYIIECTBO Nepes KOHTAKTHON CHCTEMOH, B KOTOpOi 3TO
HampsbkeHue cocrapiger 12 + 18 kB, Oxnako MakcHMaTbHbIH TOK 0koo 70 + 80 MA MoOXeT oKa3aThcs
HEJOCTAaTOYHBIM, 4T00hl BOSHHKNIA HCKPa, €CIM Y Hee eCTh BO3MOXHOCTD “yOerars” 1o BIAXHEIM Ae-
TasnaM 3aKuranus. JToaTomy Tok JomkeH GuITh He MeHee 150 MA,

Kcrath, y THPHCTOPRBIX cHeTeM saxurauns (BY3-08 u T.n.) HavasbHBIA TOK B MOMEHT HCKDO-~
BOTO pa3ps/ia MMEHHO Takol - 150 MA. OftHaxo JMHTENBHOCTS, A CIIeNOBATENBHO, M DHEPrHA TAKOIO pai-
pAsa CITHIUKOM MaJTbl JUI NOAEPKAHUA CTaOHIIBHOTO BOCIIAMEHEHUA ellle XoNoRRoM pabouelf cMecH.

Upe3mepHO BHICOKOE HAPSKEHHE BO BTOPHYHOH Lenmw GecKoHTaKTHHIX cHeTeM Tpelyer ans
BHICOKOBONBTHBIX NPOBOROB, KPHILIKY pacrpepennTens, “Gerynka’ anekTpudecky Gonee MPOUYHBIX H
JIOPOTHX H3OIALMOHHBIX MaTepHaioB. K TOMy e OHH paccuMTaBEl Ha paboTy TONBKO C ARTYHKAMHM
Xonna, KOTOpLIE TOXE HEASLIEBHL.

EcTecTBEHHO, BO3HHKAET MBICKH O CO3MaHHH HEJOPOro# CHCTEMBI, IIie MOXKHO Hanbonee nonxo
HCIONB30BATh MIPEHMYIIECTBA KOHTAKTHOr0 M GECKOHTAKTHOTO 3aKHranud. Tak poanIoch MOACPHH3H-
POBaHHOE KJIACCHYECKOE 3aXHraHHe ¢ OGIOKOM COIrNacoBaHHs M ONTUMH3ALMH, ¢ TOMOIIBIO KOTOPOro
BOKUBJIAIOTCA B “KIJACCHKY” KOMMYT&TOp M KaTyIIKa 3aKHIaHHs GECKOHTAKTHBIX CHCTEM 3a’KMTaHUA.

Ho ects, oka3biBaercsd, ¥ elie OAMH NyTh MOBLILCHHA Ka4eCTBAa CHCTEMEI 3aXMraHus - Gonee
npocToit H Aemesklit. C HEro MBI H HaYHEM PacCMATPHBATh BOMPOC YIydIICHHs CHCTEMBI 3aKHIaHHA.

BAPHAHT -1

Ha kadenpe aprorpaxropHoro o6opynoeanus MITAATM (6r1eiero MAMMU) nposenens! uceine-
JIOBaHUS OOBLIYHOM CHCTEMBI 30)KHMraHis, B KOTOPYIO IJIA YIYHINEHHs XapaKTepPHCTHK BBEIEH KOPpeK-
THPYIOIMA KOHAEHCATOP, CIOCOGCTRBYIOMMH yBEIMUECHHMIO TOKAa pa3phiBa. Ero MOIKIIOHAOT MEXTY
HaYaJIOM NepBHYHOM OGMOTKH KaTYIIKH 3aXHraHHA M “Maccoii”’, Kak II0Ka3aHo Ha pucyHke (puc. 4 1).
Ipu paboTe apHraresnt B e MOMEHTEI BPEMEHH, KOT/Ia KOHTAKThI IIPEPHIBATENA PA3OMKHYTHI, KOHACH-
caTop 4epe3 n06aBOUYHBINA pe3HCcTOp Rn 3apsxaercs, a UpH HMX 3aMBIKaHMH OH pa3psKaerca uepes
NepBUYHYIO OGMOTKY KaTyIIKHY 3aXXHTaHus, yBeTHaHBasd (Ha 15 + 20%, B 3aBUCHMOCTH OT eMKOCTH KOH-
JIEHCATOpa) TOK Pa3prIBa. DTO NMOBHILAET 3HEPTHIO HCKPHL. XapaKTEPUCTHKH CHCTEMBI 3KUTaHHs Ha
asToMoOHIe “Mpckery-2140"(co CPOKOM 3KCILTYaTalUH CeMb JeT) HoCle YCTaHOBKH KOPPEKTHPYIO-
ero KOH/ACHCaTopa IpHOIM3MINCH K NIEpBOHAYaIbHbIM NMapameTpaM. Hanbonsmnit adpdexr konaen-
€aTop JIaeT Ha CPEHHUX YacTOTAX BPALICHHA KOJIEHUATOro Bana JABUraTe/f, KOTOpble Hanbonee THIIHY-
HBI B OKCILTyaTallHH.

VYeranoBka KOppEKIHPYIOLIETO KOH/IEHCaTopa B CHCTEMax 3axuranus “Mocksuya”, “Bonru”,
“3anopoxua”’, A3JIK-21412, MMeIomuX NOJOMHHTENbHBIR PE3UCTOP, HE TpeOyeT H3MEHEHHI, a BO1 B
aBromMob6miax BA3 u A3JIK-2141 xatymky 3axuranus 5117-A npunerca 3amenuTts karymkoii 5115-B
€ IOTIONTHUTELHBIM PE3UCTOPOM.
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B kayecTBe KOPpPEKTHPYIOMHX EMKOCTEH MOXHO PEKOMEHI0BATH KOHAeHcarophl THia K50-22,
K50-24, K50-29, K50-31 noMuHaneHEIM HanpsDkeHHeM 16B wiu 25 B 1 emxoctsio ot 1000 no 3000
MK®D (uem Gonblie, TeM JTydiie).

B 3aKm0ueHH 3aMETHM, YTO KOPPEKTHPYIOWIME KOHIEHCATOphl MOXKHO YCTaHABIMBAaTh M Ha
HMMIIOPTHbIE aBTOMOGHIH, UMEIOLIHE KOHTAKTHbIC, KOHTAKTHO-TPAH3UCTOPHEIE H GECKOHTaKTHbIE CHC-
TEMbI 32)KHI'aHHA C OTIOJIHUTENLHBIMH PE3HCTOPaMH.

K pacrIpeACIUTENO

sxs B

3

-~

K (pEpHIBATEIIO
BKX

Puc. 4.1. CxeMa noaxmoueHust KOPPEKTHPYIOMEr0 KOHACHCATOpa:
1 KOPpPEKTHPYIOIHI KOH/ICHCATOP; 2 - AONOMHUTENbHBIN PE3UCTOP; 3 - KATyIIKa 3aXKHI aHHS.

BAPHAHT -2

Yro6bl OLEHHTH MO3MOXHOCTH H NPEHMMYUIECTBA NpeJIaracMoif CHCTEMBI, B J1abOpaTopHH
JKypHana “3a pynem”, npoBenH HeGONbINOH SKCIEPHMEHT, B KOTOPOM HCIIONB30BAIH TPH BapHaHTa
3axuranns: 1 - knaccuueckoe -A3JIK-21412 ¢ xarymkoit 5115B; 2 - GeckonraxrHoe - BA3-2108 ¢ xa-
Tymxoit 27.3705 u xommyraropoM 3620.3734; 3 - MOZEPHH3HPOBAHHOE KJIACCHUECKOE C Ha3BaHHLIMH
pole npubopamu (puc. 4.2).

Ha cTeHzie HCKpOBOH IPOMEXYTOK 7 MM IIYHTHPOBATH NIEPEMEHHBIM PE3HCTOPOM M ONpe/eNH-
JIM HaHMEHbLIEE ero CONPOTHRICHHE, IPH KOTOPOM HCKpa HauMHaNa BO3HUKATH ¢ nepebosmu. MHbIMU
CJIOBaMH, TakMM CIIOCOOOM HMMTHpOBANM BIary W Harap Ha cBeyax(4eM HX Gonmbiue, TeM MeHbIIE
CONPOTHBIICHHE). A 3TO O3HAYaeT, YTO Jydiue cpaboTaeT Ta cMcTeMa, B KOTOPOH BEIHYHHA CONpO-
THBJICHMA PE3UCTOpa HaWMeHbllas. IIpHyeM HanpsXeHHe B CHCTEME NOANEPXKHBaNH paBHbM 8 B, a
noroM 10 B - 06pmaHBIM IIpH 1mycke ABHratend. Tak BOT, IPH HaNpsDKSHHH nuTanus 8 B B KOHTakTHOH
CHCTEME 3aXKHIaHHA MHHUMANIbHAA BEIMYMHA INYHTHpYIomero pesucropa 1MO, B 6eckonTakTHoi# - 0,5
MOM, a B Tpetseit - 0,2 MOm. Korna nanpsbkenne nonssuy a0 10 B, conpoTHBieHHs COCTaBHIIH CO-
orBercTBenno 0,5 MOMm, 0,5 MOM u 0,2 MOMm. Ha aBromobusie Garapes uepenko GhiBaeT YaCTHYHO
paspsxenHoi. Torna nmpu pabore craprepa HampsXeHHe cHuxXaercs 10 6 B. B atom cinyvae kiac-
CHYECKOE 3KMraHHe BHIJAET TOJBKO PEIKME paspsanbl Aaxe Oe3 IIyHTHpPYIOWEro pe3ucropa, Gec-
KOHTaKTHOE coXpaHseT paborocnocubHoCTh npH pe3uctope B 1MO, a rperse - ipu 0,33 MOMm.

PesynbTaThl MCOLITaHMA NpHBEAEHB! B Tabnuue 4.1. A BBIBOIbI M3 5TOr0 JOCTATOYHO NPOCTHL
Ilpu HcripagHOM M TIOJHOCTBIO 3apAXNEHHOM akKyMynsrope (Hanpspkede 10 B mpu mycke Motopa)
KJIaCCHYECKOE H DNIEKTPUHHOE 3aKHMraHMs MMENH Ohl paBHbIC LAHCHI OGECTICYMTH YBEPECHHBIH MyCK
JABHrarens, ecnd 651 o6najamd OnMHAKOBOM 3HeprucH HCkphl. HO 3HEprus HMCKphI B KOHTaKTHOM
CHCTEME MEHbIlE B RBAa-TpH pa3a. IIpH YaCTHYHO paspsDKEHHOM akKymynarope (Hanpsbkende 8 B)
[PEHMMYDIECTBA HIEKTPOHHON CHCTEMbI 32KHIaHHA Nepel KOHTAKTHOH OYeBHIIHbI, XOTH U CPaBHMMBI C
MOJIEPHHU3HPOBAHHOM, KOTOpas, HECOMHEHHO, BLIMIPHIBAET BO BCEX TECTaX.

OTMeTHM, YTO KOMMYTATOP B MOACPHU3HPOBAHHOM CHCTeME 00€CTIediBacT XOPOLIYIO SHEPTHIO
nckphnl. Cornacyromee yCTPOHCTBO IIO3BOMAET KOMMYTATOpY NPHHHMATh CHrhambl He OT JardyHKa
Xonna, a OT. KOHT4KIOB OOBIYHOro mpepbiBaTend. JtoT 6IOK eilie MepepacnlpeNeiseT TOK HCKpbI.
Bravane o nocrtrraer Kak pa3 TO# caMo#, HEOGXOMHMOH 11 HAICKHOTO IMycKa BenuwduHel 150 MA.
Taxo#t TOK O4YeHb AKTWBHO MOHM3MDYET TOILIMBHYIO cMech. Braromaps sTtomy mycTbh HEMHOTO, HO
CHHIKAETCS HAIPSOKEHHE P0G O, a IIaMs JIerye pacpOCTPAHACTCSA B UIMHADE.
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Karymxy 3auraHus MOXHO HCIIONb30BaTh MaclfHylo - kak y BA3-2108 (27.3705), Tak u cy-
xyio (Hebonenryro no pasmepam) 3122.3705 or “Taspun”.

K zlopa6orranﬂomy 3XHIaHHIO JIETKO IIPHCOE/MHACTCS mOoGOH oxTan-koppekTop - “Tlapaanens”,
“OnTHMyM” H T. I1., KOTOPBI#, KOHEYHO, PAaCIUIMPSET BO3MOXHOCTH CHCTEMb.

Ecu BaM He yranocs npuoﬁpccm 610K COTTaCOBAHHSA U ONITHMHM3AIIHH, TO BMECTO HErO MOXHO
HCIIONIb30BaTh OKTAaH-KOPPEKTOp M KoMmytatopa 3620.3734, onucanubiii B miaee 2.5.4. B sTom
CiTyyae napaMeTphl CHCTEMbI 3aXHranus GyayT coorseTcTroBath BC3 BA3-2108.

Ins ofecniedennst HafeXHOCTH paboTel C3 - BHLICOKOBONBTHBIE MPOBOAA, CBEYH 3aXKHIAHHS
HeOGX0MMO MCIIONB30BaTh TakHe Xe kak y BA3-2108, a kpeimky Tpambiepa u 6erynok U3 MaTepHala
C NMOBHILUEHHOM JXYroCTOMKOCTHIO (CM. miaBy1.1.2).

Takoe 3axuranue yxe ron paboraer Ha “MockBuue-2141” ¢ y(brmcxmm MoropoM 1,7 . 3a ato
BpeMs ABuratenb oThe3gun 6onee 45000 kM, mpHYeM K 3NHTaHHIO HHKAKHX 3aMeyanMit He 6buio.
VBepennsif nyck B mo6yio noroxy, ycroﬁqnnax (6e3 nponyckoB Bemblek) paboTa MOTOpa BO BCEM
JiMara3one 060pOTOB NOATBEPAKAAIOT XOPOMIHE XapaKTEPHCTHKH M HAIEKHOCTh CHCTEMBI 3aKHTaHuS.

Cn CEHT
TKITYHN 02,3734

KOPDEKTOP ONCPERERNH
FUAHLAIHN “OrTsyn”

OxTan-KoppexTop
“Hapa.yieap™

Puc. 4.2. CxeMa COEIMHECHHS MOICPHH3UPOBAHHOM IIOY2IICKTPOHHOH CHCTEMBI 3XKUTaHHUS:
1 - KaTynIka 3auranus; 2 - 610K COrMacoBaHHs H ONITHMH3ALMH; 3 - KOMMYTaTOp;
4 - oxtan-xoppekTop “OnTumMyMm”; 5 - oxran-koppekrop “[lapamiens”
(ITyHKTHPHBIMH JIMHMAMH [IOK23aHbI BAPUAHTHI IIOACOCANHEHHA OKTaH-KOPPEKTOPOB).

Ta6a. 4.1. [lapaMeTpsl HCKPOBOTO Pa3paAa CHCTEM 3aXKHTAHHS.

Ilapamerpst | Tok | Oneprus | Mommocte | [imrensHocTs | MHHMMAaNbHas BeTHMYMHA
max, max, LIYHTHPYIOLIETO COTp-,
MA mDx Br MC MOwm,
[PY HANPSDKEHUU
Cucrema 8B 10B
KoHTakTHas 70 23 84 1,2 1 0,5
A3JIK-21412
bVy3-08 150 36 180 04 0,2 0,2
BeckoHTakTHas 80 82 96 1,7 0,5 0,5
BA3-2108
4t MoneprHu3Hpo-
BaHHas IIONy- 150 82 180 1,7 0,2 0,2
3JIEKTPOHHASA
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BAPHAHT -3

Ecnu Bam apromMo6unp yxe mocraToyso nmopaboran M pacnpenenuTend 3axuranus Tpebyer
3aMeHBl, eCTh cMBICH IpHobpecTn koMmuekT BC3 (Mocksa, HIII “OxoaBrosnexrpornka’), KOTOphIH B
3TOM Ccimydae GesycinoBHO cebs oxyunt. Ilapamerpsl cucteMs! 3akuranus GymyT takue xe kak y BC3.

B coctas 5C3 Bxoaur:

- BC3-01: 1 - maruuk-pacnpenenurens 38.3706 ¢ narumkom Xomna; 2 - Karymka 3aKHTaHHSA
27.3705; 3 - xommyTarop 3620.3734; 4 - BHICOKOBOJIBTHBIE IIPOBOJA C NOBBILIEHHOH H3onAuueii; 5 -
ITy90K IPOBOZIOB U1 COeAMHEHNA 2neMenToB C3; 6 - cBeun 3axuranud Al7-JIBP. Ilpeanasnauen pna
neurareneii BA2-2103 n BA3-2106.

- BC3-02: 1 - marmk-pacnpenenurens 38.3706-01 ¢ narunkom Xomna; 2 - Karyiuka 3aKUraHHsA
27.3705; 3 - kommyTarop 3620.3734; 4 - BHICOKOBOJILTHBIE TIPOBOA C TOBBLIICHHOH HM30JALMEH; S -
ITy4O0K IPOBOJIOB JUIA COeprHeHus aneMeHToB C3; 6 - cBeun 3axuranus Al7-JBP. IlpennasnayeH pns
asurarens BA3-21011.

- BC3-03: 1 - paruuk-pacnpenenutens 54.3706 ¢ marsukom Xomna; 2 - KaTymka 3aKMraHUs
27.3705; 3 - kommyTaTop 3620.3734; 4 - BBICOKOBOJILTHBIE IPOBOJA C IOBBIIECHHOH H30NMALMEH; 5 -
Iy9OK IIPOBOJOB 1 coeauuenns sneMentoB C3. Ilpexnasuaven nus nsurareneit “Mocksuy 4127
(aBromobmu “Mockeuy-4127, -2140, 21406, VDK-2125, -2715, A3JIK-21412).

-BC3-04; 1 - naruuk-pacnpenenutens 5406.3706-05 ¢ naTyukom Xoma; 2 - KaTymKa 3aKuragHsa
27.3705; 3 - xoMmyTaTop 3620.3734; 4 - BLICOKOBOJNBTHBIE NIPOBOJIA C MOBBILEHHON M3onNAIMeEdH; 5 -
ITy9OK IPOBOJIOB A1 COSAMHEH s 3MeMeHToB. [lpeanasHauen nns asromobuneit “Bonra”.
Ipumeuanue.

1. Jaruuk-pacupenenurens 38.3706 ommmuaercs ot 38.3706-01 mump [IMHOH XBOCTOBHKa
(BanMKa), B IOCHENHEM OH Gonee KOpOTKMH (Kak M GNOK UMIMHIOPOB ABMraTels Ha KOTOpBIH OH
YCTaHaBIMBAETCH).

2. 3a30p Ha cBeyax ycTaHaBIMBaeTcs kak Ha BC3 BA3-2108.

3. IlpH uCIoNB30BaHHUM IITAaTHOH KATYIIKH 3aKHIAHHS, NapaMeTphl HCKPOBOTO pa3psaa OCTa-
I0TCA TaKMe XK€ KaK y KIaCCHYECKOH CHCTEMBbI 3a)KMIaHHA, HO IIpH 3ToM pabortocnocobnocts C3
COXPaHAETCA NPH CHIDKEHUM HalpsikKeHHs GopToBoit ceTr 10 6 B M cTaGHIN3upyeTCcs MOMEHT MCKpO-
00pa3oBaHus, 3a CYET 3TOTO YIY4LIAeTcs 3amycK ABMrarens. B 9ToOM ciydae MOXHO MCIONB30BaTh
INTAaTHBIE BBICOKOBOJIBTHBIE [IPOBO/IA ¥ CBEYH 3AXKUTaHHA.

BAPHAHT -4

OT10T BapHaHT - 10 CyTH Aena aopaborka BapuaHnTa - 3 u npespamaer BC3 B cucTeMy 3axuraHus
CO CTAaTHYECKHM PaCIpeIe/ICHUEM BHICOKOTO HANPSDKCHHUS.

OpHIHHANBHBIM 3[ECh SRISETCH TONBKO TpaMbiep 5, B koTopoM ABa aaruuka Xomra (puc. 4.4),
PAcCIONOKEHHBIX CTPOro noA 90°  axpaH ¢ AByMA BeIpe3aMH uepe3 180°, B pesynbrare KOMMYyTaTopsI 4
BKIIIOYaloTca mnooyepenuo. Karymku 3axuranns 2 (s 1-ro u 4-ro wwinsapos) ¥ 3 (2-ro u 3-ro
wmeapos) 3009.3705, ycraHaBnuBaloTcs Bo3ne Gayka [HAPONPHBOAA TOPMO30B (Ui aBTOMOGHIEH
BA3).

YToOBI YHPOCTHTH CXEMY, BMECTO ABYX KOMMYTaTopoB 3620.3734, MOXHO HCIIONB30BATh OOHH
JIByxkaHanbHbli 6420.3734 (puc. 4.5). 3nech He06x0MMO IPHAATE HYXHYIO HopMy dKkpaHy. Marepuan
HCIIONB3YeMBIH JUIA M3TOTOBJICHHS SKPaHa - CTaNnb C BHICOKMMH MAarHUTHBIMU CBOMCTBaMH, B KpaiHeM,
CIy4ae - HU3KOYITIEPONMCTas MATKAA CTank ¢ MHHMMAaNbHBIM KOJTHYECTBOM NpuMeceii. FiHaue BpXon-
HOH curHan ¢ fartyuka Xoia GyfeT UMeTh HCKaKSHHS.

Iens nuranus garyvka Heo6xoquMo JOMOMHMTE pe3uctopoM R1 u konaencaropom Cl.

dopMa CHrHaNa M PUHUHKI paboTsl KOMMYTATOPa B YIPOLUEHHOM BHE NIPEACTABIEHBI HA PHC.
4.3. llpuHuunuanbHas cxeMa KOMMYTaTopa IIokasaHa Ha puc. 3.10.

U,B MomenThI HCKpoOOpa3oBaHHUA
B INUTHHAPAX
1-4 2-3 1-4
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