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BBEJEHHE

C K@XAbIM rOIOM PacLUMPACTCS MPHUMECHEHUE IEKTPOHHBIX MPHOOPOB M CHCTEM B
aBroMoOunsax. Ceiiyac mpakTHyeckd Jobas cucTeMa 3NeKTpooOOpYIOBaHHS BKIIOYAET
37IEMEHTHI MEKTPOHHKH C KOMIUIEKTYIOUIMMH, KaK OTE€YECTBEHHOrO, TaK H HMIIOPTHOIO
MPOU3BOACTBA. JTO CBA3aHO C PELICHHEM TAaKWX 3ajay, Kak obecneyeHne Oe30macHOCTH
JBHXKEHUA, YMEHBLICHHE 3arpA3HEHHA BO3AyXa OTpabOTaBLUMMH ra3aMH, YayylUEHHE
XOHOBBIX KaueCTB aBTOMOOMIIS, €T0 HAaAE)KHOCTb, YTy4YLIEHHE YCIOBHA paboThl BOAUTENS,
CHHIKEHHE TPYAOEMKOCTH TEXHHYECKOTO 00CTY>KHBAHHSL.

BHeapeHHe MIEKTPOHHBIX YCTPOHCTB MIET B OCHOBHOM MO [JBYM HaMpaBiACHHAM:
3aMEHa CYLIECTBYIOLIMX MEXaHMYECKHX YCTPOHCTB, (YHKLUHH KOTOpPBIX 3JIEKTPOHHBIC
YCTpONCTBA BBIMOMHAIOT ¢ OOMbIIEH HANEKHOCTHIO, KAaUECTBOM (3MEKTPOHHBIC CHCTEMBI
32)KUraHus, PErylsTophl HANpPSHKEHHS, TaXOMETPbl M [p.); BHEAPEHHE 3IEKTPOHHBIX
npHOOpOB, BBLIMOJHAIOWHMX (GYHKLHH, KOTOPbIE HE MOFYT BBIMOJHATE MEXaHHYECKHE
npHGOPHI (3NEKTPOHHBIE MPOTHBOGIOKMPOBOHBIE CHCTEMBI, PA3/IMYHBIE aBTOMATHYECKHE
}Icmoucma, 3aJalolHe peXMM paboThl ABHMraTens W ABHKEHHA aBTOMOOWIA M 1p.).

PHMEHEHHE YKa3aHHBIX YCTPOHCTB MO3BOJISET CYLIECTBEHHO MOBBICHTb 3KCILTYaTalHOH-
HbIE Ka4eCTBa aBTOMOOHIA. DNEKTPoo6OpYIOBAHHE COBPEMEHHOTO aBTOMOOHIIA MpeaCTaB-
nsieT cobor C.IIO)KHg!O cucteMy, Biuovaomyo a0 100 u Gonee usgenuii. Ero ctonmocts
NPUMEPHO paBHa 1/3 cTOMMOCTH aBTOMOOHIA.

BHeipeHHE 3EKTPOHHBIX YCTPOHCTB TAK)KE CBA3aHO C peLIEHHEM npobaeMbl CO3aaHHA
CreLHAIILHOM 3NeMEHTHO# 0as3bl, Tak Kak ycnoBus paboThl H3AENHH 3n1eKTpooGopyaoBaHHUA
aBTOMOGHIIA BecbMa creldHYHBI. DTO LIMPOKHH JHAMA30H H3MEHeHN TeMnepaTyp (-50 +
+150°C), BuGpaums, NoaBep EHHOCTb arpeCCUBHOMY JEHCTBHIO OKPYXaKoLIeH cpeasl U Ap.

YcnoxHEHHE IMEKTPOOOOPYAOBAHHS aBTOMOOHIEH HMEET H OTPHUATENBHYIO CTOPOHY,
CBS3aHHYO C YBEJIHYEHHEM YHCIIa OTKA30B, HHOTZIA H3-3a HEKAY€ CTBEHHOH COOPKH, HITH H3-3a
He%pamomoro obpamenns ¢ HuM. [lo cratncrrke Gonee 30% HeucnpaBHOCTEH B aBToO-
MOOHMIIE MPUXOAMTCA Ha 31eKTpoobopynoBanne. BMecTe ¢ TeM, HH OOBEM JIMTEPATYpHI,
BBIMYCKAEMOH [0 AaHHOH TEMAaTHKe, HH MOJHOTY COACPIKAIUMXCA B HEll CBEACHHH HENb3s
NPH3HATh YIOBIETBOPHTENBHOM.

C TOYKH 3pEHHs CHCTEMHOIO MOAXOXA, dMEKTPOOOOPYAOBaHHE aBTOMOOMIS MOMET
ObITb IPEACTABJIECHO B BUE PAAA CAMOCTOATENbHBIX (YHKLIHOHATIBHBIX CHCTEM: 3AMHCUZARUA,
ITEKMPOCHADHCERUR, NYCKA, OCEEULEHUA, CUSHATUIAKUU, UHGOPMALUU U OUAZHOCMUDO-
6aHUA, CUCMEMBL AGNMOMAMUYECKOZ0 YRPABIEHUA OGUZAMENA U MPARCMUCCUEHN.

Psan wm3menuit 3mekTpoobopynoBaHMsA, HANPHUMEP: CTEKIOOYHCTHTEIH,
3/1EKTPOABHIaTE/H OTOIUIEHHS H BEHTHJIALHH, 3ByKOBBIE CHTHAJIBI, PalHO000OPYNOBAaHHE H T.
1. MOXHO YCTIOBHO Ha3BaThb BCIIOMOTaTeIbHbIM 000pYI0BaHHEM.

[Toatomy, B CBA3H € 60JBLIMM KOJIMYECTBOM CHCTEM 3JIEKTPOOGOPYAOBaHHs, Npea-
CTaBAAETCA LieIeco00pa3HbIM paCCMOTPEHHE HX 110 OTAEIBHOCTH.

PaGoTas Haz cepueii cCPaBOYHHKOB, aBTOP CTPEMMIICS BOCIIOTHHUTE 3TOT npoben. Beina
[OCTaBleHa Leib MPOBECTH aHalW3 OONMBIUMHCTBA CXEM OJMEKTPOHHBIX OpHOOpPOB,
HaXOAALMXCS B JKCIUTyaTaUHH Ha aBToMoOMmAX. Jlnd 3TOro 3aKkynuleHHbIE NpPHOODSI
MCIBITHIBAJIH, IOTOM pa30Mpalli, H3YYaln YCTPOHCTBO M KOMILIEKTYIOUIME, MPOBOAHINCH
OMBITHI [0 BO3MOXHOH 3aMEHE OTACNbHBIX 3IEMEHTOB, 3aTeM MpAMO C 0Opa3LoB
CPUCOBBIBATHCH (Pa3BOPAauMBAIHCE) cxeMbl. Takke 000OIIANICA M CHCTEMATH3HPOBAICA
MMEIOIUMHACA MaTepHasl, YTO TOMOXET OOECHEYHTh IPAMOTHYIO JKCIUIYaTalHIo, NpHMe-
HEHHE, PEMOHT H 1a)KE H3rOTOBJICHHE MPHOOPOB B AOMALIHHX YC/IOBHSAX.

B cnpaBouHHKE NPUBEACHBI TAKKE AAHHBIE MO PAAY UMIOPTHBIX H OTEYECTBEHHBIX
MHKPOCXEM, TPAH3UCTOPOB M [HOIOB, MPUMEHAEMBIX B JJICKTPOHHBIX MpHGOpax aBTO-
MOOHNIEH, paccMOTpeHa BO3MOXHAs HX B3auMosaMmeHseMocTb. [IpuBeneH crpaBouHbIi
MaTepHall Mo LBETOBOH M KOJOBOHW MapKHPOBKE KOMINOHEHTOB PaaHO3JEKTPOHHO! amna-
paTypsl, HX TapaMETPBI.

IMpuBeaeHo 60JbIIOE KOMHYECTBO MEKTPHUYECKHX MPHHUHIHAILHBIX CXEM M II€YaT-
HBIX TIAT JMEKTPOHHBIX PEje MOBOPOTOB OTEYECTBEHHOTO M 3apy0eXXHOIo MpOH3BOACTBA
(3aBOACKHE, KOOTIEPATHBHBIE M YaCTHBIE Pa3pabOTKH) M CXEMBI HX MOAKIHOUEHHA.

PaccMOTpeHsI BOMPOCHI PEMOHTA H MOACPHH3AaLHH NPHOOPOB.

3aMeuaHHs M MPEUIOXEHHUA 10 CIIPaBOYHHKY HAMPABIIHTE MO aapecy:

123481, r. MockBa, a/a 9, aas XonaceBH42 Ajtekcanapa.
E-mail: hod@antelcom.ru nn1s XogaceBuya Anekcanapa.
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CHUCTEMA OBO3HAYMEHHH NPHBEOPOB YIEKTPOOBOPYIOBAHUSA
NPUMEHAEMAS B ABTOMOBHUJIbHON NIPOMBILIJIEHHOCTH

3nexTpoobopyroBaHHE aBTOMOOHILHOH POMBILUIEHHOCTH 0003HayaeTCs NeBATH HITH
JecaTH U POBEIMH HOMEPAMH C TOYKOIA, pocTaBiseMoi Mexay 2 M 3 niu 3 ¥ 4 3HaKaMH.

-00.0000000 - nonHeI# HOMep 6a30Boit MOAeH H3Aenus B cOope, ero y3noB 1 aeTasneii;

000.0000000 - monHsiit HOMep MoaH(HKALHK H3AETHS, €r0 Y3/I0B U JeTajeH, B KOTo-

pbIX:

00-. - TIepBbie ABA 3HAaKa 00603Ha4al0T MOPAJKOBLIA HOMEp arperara WiH y3na
(nepBas Moaens HauHHaeTcs ¢ 11);

--0. - TpeTHii 3HaK 0603HavaeT MOaH(PHKALIMIO H3AETHS (TTIPH OTCYTCTBHH MO-

IHQHKALHH, 3TOT 3HAK OMyCKaeTCA);
- TOYKa OTAENAET HOMEP MOAEIH HIIH MOAHGHKALIMH H3ETHS OT HoMepa
THNOBOH 'PYNIBI HJIH OATPYIIIL U HOMEPA ACTANIH;

---.0000 - nomep TMIOBO# rpynmel HiaH noarpynmnst (00 viu 0000);

-------000 - nopsAKOBBLIH HOMED AETAJIH B IPeeIax THIIOBOH OArPYIIMNbI, yCTAHAB-
nnBaeMblil B COOTBETCTBHMH CO creuMUKaUHAMU THIOBBIX AeTaiei
aBTOMOOH IeH, NPHIIENOB H HOMEPHBIMH KHHIaMH MO0 0GO3HAYEHHIO
aeranedi Ha NPEANPHATHAX.

INpumep 1. OGo3HaueHHe HOBOI MOETH reHepaTopa MowHOCTbIO 350 BT Ha 12 B,

133.3701 - coxpaiieHHOe 06Go3HaYeHHe 3 MoaenH u 3 MoaudHKaLMH reHepaTopa;

13 - NOpAAKOBbLIA HOMep 6a30BOH MoaeH reHepaTopa;

-3 - TpeTha MoaudHKauus Ga3oBsoil Moaenw;

.- - TOYKa OTAENAET HOMEP MOJENH H ee MOAH(HKALIMH OT HOMEPa THMOBOH

HOArpYIILI;

- --3701 - THnoBas noarpynna “I'eneparop”.

TMonnoe oGo3HayeHHe aeTaned M y3/10B, COCTaBISIOLUIMX NaHHEIH reHepaTop
133.3701000, a ero 6a3oBoit kommexranus - 133.3701010.

TNpumep 2. OGo3Hauenne Ha npuGope 23.3747.

- nepBble ABe UHGPBI CTOsLIME NOCIE TOUYKH (115 31eKTpoo6GOpynOBaHHS 3TO BCeraa
“37”’) 0603HaYalOT, YTO H3JEHE OTHOCHTCS K aBTOTPAHCIIOPTHOMY 3J1EKTPOOGOPYAOBAHHIO;
- cneayrowe ase uudpsl “47”, 0TBEUAOT HA BOMPOC “YTO 3TO Takoe 7 - pejie;

- nepBble ABe LK LI nepea Touxo# “23” 06o3HayaloT Moaes AaHHOTO NpHbopa (OHH B
PaBHO# Mepe OTHOCATCS KO BCeM MOAHGHKALMAM H BAPHAHTHBIM MCMIOMHEHHAM 3TON Mo-
JENH. .

Ecnn y aByx H3aenHii nepen To4Koii CTOAT pa3Hble HHGPBI, TO 06BIYHO 3TO 0603HAaYaeT,
YTO peus HAET O MpHGOpax COBEPLIEHHO Pa3HBIX MOJENEH, XOTA M ONHHAKOBHIX MO
NPHHLIHNIHAIBHOMY Ha3HAYEHHIO.

49.3747 - 310 31EKTPOHHOE pejie MOBOPOTOB MPUMEHAETCA B CHCTEME CBETOBOM
cHrHanmusauuH aroMoGHe#t ¢ 610KxoM perte H IpenoXpaHHTeENeH.

Tpumeuanne: B Toxe Bpema pene - 64.3734 (IIDC-M) u apyrue (cMOTpH coaep)aHue
CrNpaBOYHHMKa) B3AHMO3aMeHAEMBI C pelie 10BopoToB 23.3747, PC950 1 ux aHaoraMu.

Mocne pByx nnpp 0603Ha4EHH MOIETH MOXET CTOATH €llie OHa. OHa CBHAETCLCTBY-
T, 4TO Mbl HMeEM Jelo ¢ MoaudHkauHeH Ga30BOH MoOAENH, e MOAEPHHIHPOBAHHBIM
KOHCTPYKTHBHBIM BADHAHTOM:
23.3747 - 231.3747.

49.3747 - 491.3747 (492.3747, 493.3747, 495.3747).

INpumeuanne: onHako, eKTpoHHOe perle 494.3747 npeaHaIHBMENO ANA 3amcHbl pene
noBopoToB 23.3747 1 ero aHaI0roB.



Ecnu, B TOMXE yacTH MapKMPOBKH MoOC/ie TpeTheH UMGPHI CTaBHTHCA €lle OOHA,
yeTBepTas no cueTy. OHa yka3bIBaeT Ha cielMGHYHOE BbINOTHEHHE H3AENHS JU1s TPOMHYEC-
KOTO K/IMMaTa HJIH 0COGO BHICOKON BRaxHOCTH. [loTpeGuTeneii 3T0 He AOKHO OCOBEHHO
HHTEPECOBATD, T. K. B OOBIUHBIX YC/IOBHAX BCE NPHOOPHI TAKOIO POAA PaBHBI.

64.3747 - 6422.3747.

Hxoraa, nocne noaHo# MapKHPOBKH MPHGOpa (KOTOPYIO MBI PaCCMaTpHBAJIH), Hepes
nedHC MOTYT ObITH TOMELUEHB! eLile B LHGPLI, KOTOPLIMH 0G03HAYaKOT BAPHAHTHOE HCIION-
HEeHHEe H3fenHs. M3aenHe BapHAHTHOTO HCMOJIHEHHS 4Yalle BCEr0 B3aHMO3aMEHAEMO C

6a30BbIM.
231.3747 -231.3747-01.

K coxaneHuio, Kak BHAHO H3 IPHMEPOB, HpIHEHUIHNE IPOH3BOAUTE/IH HE BCEraa nolib-
3YIOTC YCTAHOBRJIEHHOH CHCTeMOl 0Go3HaueHHH, MOJITOMY NPH MOKYNKE JIEKTPOHHBIX
H3eNHi ¢ MapKHpOBKOH He COBMAJAOLICH C OPHIHHANOM, HEOOXOAHMO YTOUHATH BO3-
MOXHOCTb €ro 3aMeHsl (KelaTelbHO He CO C/IOB MPOAaBlA, a MO Macrnopry W3AENHA).

THIOBBLIE I'PYMNIIbI
37 - anekTpooGopyaoBaHHE;
47 - nononHUTENLHOE 0GOPYIOBaHHE;
79 - paanoTENEBH3HOHHOE H MarHHTOhOHHOE 0GOpyNOBaHHE.

THINOBBIE NOArPYMNIIbI
3700 - snexrpoobopyaoBaHHe;
3701 - reneparop;
3702 - pene peryastop (peie 0GpaTHOro TOKa; PEryisTOp HaNPAKEHHA H TOKa);
3703 - akkyMynsaTopHas Garapes;
3704 - BuiKIIOYATENb 3AKHTAHUS,
3705 - kaTyLIKa 3aKHI aHHS;
3706 - pacnpeneHTENb 3AKNUTAHHKS;
3707 - cBeuH U NpoBOJA 3a)KMTaHHUS,
3709 - nepexnoyareny;
3726 - yxa3zarte/ib NOBOPOTOB;
3729 - no6aBouHblil pe3HCTOP;
3733 - GnoKHpOBOYHbIE YCTPOKHCTBA;
3734 - TpaH3HCTOPHBIH KOMMYTATOD;
3747 - pene pa3IHYHOrO Ha3HAYEHHS,
3761 - anexTpoHHbli G710K ynpaBieHHs;
3813 - TaxoMeTp;
3838 - naTuMK TPAH3HCTOPHOTO KOMMYTATOPA;
3847 - naruuk HHGPOBOH CHCTEMBI 3aXKHIaAHHS.

TakoBbl 0COGEHHOCTH MPHHATOH HHAeKcauuH. CTapas MapKHPOBKA ellle Koe - TAc
coxpanunacek (Hanpumep: PC - pene curnansHoe (cBeToBoe); PH - perynstop HanpsxeHus;
I' - renepatop; P - pacnpenemurens 3axuranus, TK - TpaH3HCTOPHBIH KOMMYTaTOp), HO OHa
yXKe OTMHpAeT.

COKPAILEHHA, MPHHATLBIE B CTIPABOYHHKE

AB - akkyMmynaTopHas Garapes.

B3 - BBIKIIOUaTENb 3XKHIAHHSA (3AMOK 32)KHTaHHA).
KJI - xoHTpOnBHas namna.

PI1 - pene noBopoTOB.

JC - 5neKTPoABHKYILAsA CHIA.



. 1.CUCTEMA
CBETOBOI#1 CUTHAJIM3ALIMM IOBOPOTOB
7]

ABAPHUMHOH CUTHAJIM3ALMH
1.1. OBILME CBEJEHMSA

OcHoBHYI0O MH)OPMALIHIO O AOPOXKHON OOCTAHOBKE, MPEACTOSALIEM MAHEBPE TPaHC-
MOPTHOTO CPEACTBAa M €r0 COCTOSHHMHM MEIUEXOAbl H BOAMTENH MOMYHAIOT MPH MOMOLLH
3PUTENBHOTO BOCOPHATHA ACHCTBHA CHIHANbLHBIX OHApEH.

Kaxxapii aBTOMOOHB AOMKEH HMETH ABA MEPEAHUX H ABa 3aHHX YKa3aTe/Is MOBOPOTA,
yCTaHOBEHHBIX Ha BbicoTe 400 + 1500 MM, Ha PaBHOM PacCTOAHHH OT MPOAO/BHOIO LEHTPA
CHMMETPHH aBTOMOGHIISL.

BOKOBBIMH [IOBTOPHTENAMM YKa3aTe/IeH MOBOPOTOB MOTYT GBITH OCHALIEHLI BCE aBTO-
MOOHIIH, HO OHM 00A3aTEbHBI LIS aBTOMOOHIIEH JUIHHHON Gosiee 6 M H 11 TPaHCIopTa C
MPHUUENOM H NOJYTPHLIETIOM.

MoBsieHHas 3aMETHOCTL CBETOBOTO CHIHAA O MOBOPOTE AOCTHraeTcs paboToi namn
yKasarenei noBopoToB B MpodiaeckoBoM pexkuMe. JlaMmsl MUrarmue ¢ yactoroi 60 + 120
umnynscoB B MHHYTY (1 + 2 I'm) opaHXeBbIM CBETOM, HHGPOPMHPYIOT YU4CTHHKOB
JOPO)KHOTO ABHXXEHHMS O HAMEPCHHH BOJMTENSA [MPOM3BECTH MAHEBP HIH MOBOPOT
TPaHCOOPTHOro cpeacTBa. Brlme ykazaHHas 4acTOTa MHraHHsg JIaMO CYMTAETCs
ONTHMANBHOM, T. K. IPH MEHBUIEH YaCTOTE CHIHAN O MaHEBPE MOXKET ObITh BOBpEMs He
3aMeEUEH, a pH Gob1LeH YacTOTE CHIHAJ HE BOCIIPHHHMAETCS KaK MHTAIOLIH.

CurHaJu3alusi NMOBOPOTOB OCYIHECTBIAETCA JIAMIAMH MEPEAHUX W 3aJHHX
yKasaTerneil moBopoTa, GOKOBBIX OBTOPHTENEH MOBOPOTA, YIIPaBIsAEMbIX NEPEKITIOYaTENeM
yka3atesnell moBopota. [lpepsIBUCTBI pexuM paboTel JaMm  OCYLIECTBIAETCS pene-
npepsIBaTENEM yKasaTeneil noBopora (pese moBopoToB).

Cuna cBeta GOKOBBIX OBTOpUTENEH B nepeaHeM Hanpasienuu 175 + 700 kn, B 3aqHeM
HartpaBnenny 0,3 + 200 k.

Cuna cBeTa nepefHuX ykaszareneii noopora 175 + 700 kn, a 3aanux 50 + 200 xa. Cuna
CBETa 3aJHNX ABYXPEXKUMHbIX ykazateneit 175 + 700 kn - nvéM n 40 + 120 ka - Hodslo (3TO
ofecrneyrBaeT Xopouyto BUAMMOCTh CHTHaJIa AHEM H CHHIKAET CJIeMnsILee ACHCTBHE HOYBIO).
JIByXpeXMMHOCTb 06ecreunBaeTcs NoCAeA0BaTeNbHBIM BKIOYEHHEM B LIEMb JIAMIT 3aJHUX
MOBOPOTOB M CTOM-CHTHAIOB ,pE3UCTOPOB, NP BKIIOYEHHH rabapuTHeix doHapeit (puc.
2.32).

Ha HekoTopsIX aBTOMOGHIAX MCHONB3YIOT OAHY JIAMMOYKY Uit 3afHHX yKasaTeneii
NOBOPOTa M CHrHaja TopMoxkeHus (puc. 2.3). B 3toM ciyuae, npu onHoBpeMeHHO#N paboTe
yKazaTeneil moBopoTa M TOPMOKCHMH aBTOMOOHMIIA, JaMMoOYKa OJHOro 3aaHero ¢boHaps
yKa3blBaeT MHMIaloIl{M CBETOM HampasjieHHE MAHEBPA, a BTOPOroO - MOCTOSAHHBIM CBETOM
MOKa3bIBAET CHIHA TOPMOXKECHHS.

CperoBasi aBapHiiHasi CHIHAJH3aNHA OCYIUECTBIAETCSA C MOMOUIBIO MPHOOPOB
CBCTOBOH CHrHamM3aUMH MoBopoToB. Ilpy 3TOM BCe ykasaTend MOBOPOTOB paboTaroT
OHOBPEMEHHO, KaK MpH BKJIOUEHHOM, TaK H NPH BLIKJIIOYEHHOM 3aXHraHuu. Brinouenne
aBapUHHOH CHIHaJM3alUMH [POM3BOAMTCS BBIKIIOYATENAMH aBapUIHON CHrHa/Lr3aLH
(obwmmit BUA M cXeMbl KOMMYTALHH BBIK/IIOUATENEH MoKa3aHsl Ha puc. 3.1 + 3.5).



2. PEJE-NIPEPBIBATEJIM YKA3ATEJEN [IOBOPOTOB
(PEJIE TIOBOPOTOB)

OcHoBHBIM NpHGOPOM B CHCTEME CBETOBOH CHIHaNH3aLNK MOBOPOTOB M aBapHitHOH
CHrHATM3alMH MUTaloIMero THMA, YCTAHaBINMBAEMBIX HA MEXAaHMYECKHX TPaHCIOPTHBIX
CpeacCTBax, ABIACTCS peie-NpepsIBaTeiis (pese MOBOPOTOB), HEPHOAHUECKH BIJIFOHAIOUIMH
CHrHaJbHBIE TaMNbl 60PTOBLIX HoHapeH ykasareneil moBopora.

2.1. TEPMOJJIEKTPOMATHHUTHBIE PEJIE [IOBOPOTOB

BonbUIMHCTBO BBIMYCKAaEMBIX PaHbIIE TPAHCIOPTHBIX CPEACTB 0OOPYAOBAHO TEPMO-
3/IEKTPOMArHUTHBIMH MPEPBIBATEIAMH.

CeeTOBas CUrHaJM3alHsA DOBOPOTOB (PHC. 2.5) COCTOMT U3 IEKTPOMArHUTHOroO Ope-
pbIBaTeNst, M3MEHAIOILETO HAaKal KOHTPONBHOM 5 M curHaneHbIx | mamn, nepekmrodarens 3,
BKJTFOYAIOLLErO CHIHATBHBIE JIaMITbl TPABOr0 MJIH JIEBOro OOPTOB ¢ GOKOBBIMH TOBTOPUTENA-
MH 2. Jlamrisl G0KOBBIX MOBTOPUTE IEH BKIIOUEHBI MAPaIe/IbHO CHI'HAaAbHBIM JaMnaM, KoHT-
poJibHasi 1aMIa YCTaHOBJICHA Ha IUTKE MPpHUOOPOB ANs CHrHANMM3aUMK O paboTe H HCIIPaBHOC-
TH CUIHAJIbHBIX JIAMIT [TOBOPOTOB.

Crnoco6 MoaKIIOYEHUs KOHTPOABLHON JTaMIbl 3aBUCHUT OT THIA MPEPLIBATENA.

2.1.1. PEJIE TOBOPOTOB PC57

DneKTPOMarHUTHOE TEIUIOBOE pene-npepsiBaTens Toka Tuna PC57, paccyutaHo s
paboThl ¢ AByMs CHrHaABHBIME famnamMu 12 B, 21 ka.

TpepsiBatens Toka PCS7 (puc.2.1) coctouT M3 kpoHwrTeiina | 1, cTansHOro cepaeuHu-
Ka 9 ¢ oomoTkoii (50 BuTkoB nporoaa [13JT auameTpom 0,75mm), pesnctopa R1 13 Huxpomo-
Boro nposona (< 0,2 MM, R =12 + 18 Om), AByx nap KOHTaKTOB 5 ¥ 6 ¥ IBYyX NPHBAPEHHBIX K
CEPAEYHHKY AKOPbKOB 4 H 10, HeCyIMX MOABHXHbIE KOHTAKTHI, [[Ba HEMOABHXKHBIX KOHTAKTa
3aKpEIUIEHbI Ha CEPAEYHUKE U30MPOBAHHO OT HErO U MEX Ay COOOM.

KoHTakThl 5, B HOPMaJbHO PA3OMKHYTOM COCTOSIHMH, YAEPXKHBAET HATAHYTas HUXPO-
MOBas CTpyHa 3, 3aKpEIUICHHas B M30JHPYIOLIEH CTEKIAHHON OycHHKe 2. KOHTaKThI 6 KOH-
TPOJLHOMH NTaMIIbl IEPKHT B HOPMAJIBHO Pa30MKHYTOM COCTOSIHMH ynpyras niactiHa 8. [Ipu
BKJIIOYEHHBIX BBIKJIIOYATE/E 3a0KHraHus 14 1 nepekioyarene ykasareiei moBopoTos 15, Tok
CHayaja TEYeT B CHTHANIbHBIE JaMMbl 13 mo MyTH, MOKa3aHHOMY CTPENKaMH, TO €CTh Yepes
CTPYHy M pe3ncTop. B pe3ynbraTe TEnnoBoro BO3AECHCTBHSA TOKa HUTh YAIHHACTCS, H cepaey-
HHK NpUTArHBAcT AKkopek 4. KOHTaKTs! 5 3aMblKaoTCA. Yepes 3aMKHYThI€ KOHTaKThbl TOK B
JIaMIbl MAET MUMO 3aKOPOYEHHBIX CTPYHBI H pe3HCTOpa. JIaMIbl rOPAT MOMHBIM HAKAJIOM.
CTpyHa 0xJ1aXaaeTcs ¥, YKOpauHBasCh, pa3MbIKaeT KOHTaKTHI, Jlanee npouecc noBTOpseTcs.
IMocne 3aMbIKaHUs KOHTAKTOB 5 YBEJIMYHUBACTCA TOK B 0OMOTKE CepACYHHKA, KOTOPbIH NPHTS-
ruBaet saxkopek 10, mpeononeBas CONPOTHBIEHHE YNPYroH MIACTHHBI, 1 KOHTAKTHI 3aMblKa-
10TCs. Yepes 3aMKHYThIE KOHTAKThbI TOK [IOCTYMAET B KOHTPOIbHYIO Tamny 12.

YacToTy CHrHaJoB JlaMn ykasatesei moBopotoB (60 + 120 MUraHni B MHHYTY) peryiu-
pytoT BuHTOM 1. [l YBEIMYEHHS YACTOTHI CHTHAJIOB (Pa3MBIKAHWI KOHTAKTOB) YBE/IMYHBa-
0T HaTsAXKEHHE CTPYHBI, BBEPTHIBas BUHT. YacTOTy pa3MblKaHHii KOHTAKTOB 6 KOHTPOJILHOM
JIaMIbl PETYTHPYIOT W3MEHEHHEM HATSHKEHHs MUIacTHHBl 8, moArnbas perynMpoBOYHYIO
I1aCTUHY 7.

MpepsiBatens PC401 Brnimonnen Ha ©Oase npepeiBarens PCS57 u pacuutaH Ha
Hanpsbkenue 24 B.

2.1.2. PEJIETIOBOPOTOB PC57B

DIEKTPOMarHUTHOE TEMJIOBOE pene-npepeiBaTens Toka Tuna PCS7B, paccunTtaHo
ZUiA paboTsI C ABYMsl CHIHAIBHBIMM 1aMnamu 12 B, 32 ka.

TpepsiBatens PCS7B (puc. 2.2) uMeeT TONLKO OAHY Mapy KOHTakToB 5. Ha ero cepaey-
HUK HaMoTaHo 35 BuTkoB mnposoaa I1DJI. KoHTponsHyio namiy 12 3pecs noakmouaroT
napauie/IbHO KJIeMMaM MEPEKIIoUaTENs yKasaTeaeH moBopoToB. EC/H BIUTIOYEHBI JIaMIbl

9
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oxHoro (HanpuMep, NpaBoro) 6opra MawIMHbL, TO LENb KOHTPOJIBLHOI 1aMIbl 3aAMKHYTa Yepes
naMnbt JieBoro Gopra. Yepes KOHTPONBHYIO TaMITy, HMEOLLY10 O0mnbiIoe CONPOTHBIIEHHE,
NPOXOAHT MaJIbli TOK, TO3TOMY JIaMIIbl BTOPOro (1eBoro) opra He ropAr.

YacroTy cHrHanos 1amn ykasaresei nosoporos (60 + 120 Murauuii B MHHYTY) perynu-
pytot BHHTOM 1. [l yBeAHYEHHS YACTOTBI CHIHANOB (pa3MbIKaHHH KOHTAKTOB) yBEJIHYH-
BAlOT HATAXKEHHE CTPYHbI, BBEPTIBAs BHHT.

IpepsiBarens yxasareneii nosoporoB PC410B, npyMeHsemblii Ha KOJTECHBIX
TpakTopax ¢ 12-BOAbTHBIM HaNpsXKEHHEM B CETH, JUIA YBEIHYEHHS BUGPOCTOHKOCTH HMEeT
aMOPTH3aUHIO MEXaHH3Ma H TPEPbIBATESA B LIEJIOM.

CHcTema cBeTOBO#H CHIHR/IH33LHH NOBOPOTOB C pesie-npepbiBateiem PCS7

CxeMy CHCTEeMBI CBETOBOI CHTHANIM3aLHMH PACCMOTPHM Ha MpuMepe asToMoGusa [A3-
53A (puc. 2.3). Ona conepxurt B cebe npepbiBarens ykasaresneii noBoporos 4 (PC57), nepe-
Kmoyarens ykaszareneit nmosoporoB 3 (IT105-A), BbIKIIO4aTENb CHTHAJIOB TOPMOKEHHA 8
(BK12), nondapunku 1, 60koBbIE NOBTOPUTENH yKa3aTenei NoBopoToB 2, 3anHue GoHapH 6 u
7, KOHTPOJILHYIO TaMITy YKa3areneH MoBOPOTOB 5, BLIKITIOUATE b 3aXKHraHus u cTaprepa B3,
NpeaOXpaHHTENH.

K nepexmouarenio ykasareneii NOBOPOTOB Hanps)KeHUE MOABOAUTCA MO ABYM NMYTAM:
4epe3 BKITIOYEHHDIH BBIKITIOYATENb 3aKHTaHHS, IpepbIBaTeNb yKasareneh NoBOpOTOB H BBOA
6, yepe3 BBIKIOYATENb CHTHANIOB TOPMOKEHHA M BBOZ 3. Phluar nepexiioyarens moBOpOTOB
MOXeT ObITH yCTAHOB/EH B HEHTPAILHOM M IBYX pabOdHX NONOKEHUAX.

B HeHTpaIbHOM NMOIOKEHHH TPEYTOJIbHBIE IIACTHHEI “A” 1 “B” 3aMblIxkaioT ki1eMmy 3 ¢
KneMmoit 4 1 5 namn cron-curnanos 3aaHux ¢oHapeii. IIpy TOPMOKeHNH 3aMBIKAOTCA
KOHTaKTbl BBIK/IIOUATENA “CTON” M TFOPAT JaMIibl CUIHAJIOB TOPMOXEHHA (OHM Ke M yKa3a-
Teneit noBopoToB) B 060X HoHapAX.

Iepea noBopoToM, JOMYCTHM, BAEBO, TPEYTONbHHKOM “A” 3aMBIKaIOT KI1eMMBI 6, 5 1 2.
B a1oM ciryuae Tok ot 6aTapen yepes npepbiBaTenb NOCTyNaer B 1aMny noadapHuka 1 1ammy
3axHero poxaps neBoro 60pTa MauMHbL, KOTOPbIE MOPAT MHIAIOWHM cBeTOM. Eciu npu aTOM
NPOU3BOIAT U TOPMOKEHHE, TO ONHOBPEMEHHO FOPHT 3aAHMIT NPaBbiit GOHaph HEMHUIaIOMWIUM
CBETOM.

IMpu moBoOpoOTE BNPaBo TpeyronbHuKoM “B” 3aMbIkaloT KOHTAaKTH 6, 4 1 1.
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Puc. 2.3. Cxema cBeTOBOI curHannsauus apromobms I'A3-53A.



2.1.3. PEJIE [TOBOPOTOB PC491

Pene-npepsiBarens ykaszarens nosoporoB PC491 npenHasHaueH Ans NOAydYEHHS Mpe-
PLIBHCTOr0 CBETOBOTO CHTHAA.

OCHOBHbIE TEXHHYECKHE XapaKTEPHCTHKH:

HomunanbHoe Hanpsxkenue, B ...
KonnyecTBo uMiiIoB B MHHYTY NpH Harpy3ske 46 Br:
MPH HOMHHAJIBHOM HamnpsbkeHuu H 20°C ...
npu Hanpsokenun 15 B 1 40°C, e 6onee ..

npu Hanpsbkernu 10,8 B u - 20°C, He MeHee ................ 60.
UYnciao BUTKOB OOMOTKH ...... eerreer et earannne .. 48;
TIPOBOM <.ttt I15B, & 0,51 mm.

Ha retHHaKcOBOM OCHOBaHHH peJle-npepbiBatess (puc. 2.4) 3aKperieHbl IWTEKKEPbl H
omnopHas nnacTHHa 1 1, K KoTopoii NpuBapeH cepaedHHK 9 aexTpomaruuTa. K cepaeunuky Ha
CTasIbHBIX MIaCTHHAX NMPHKpETUICHB ABa AKkops 4 v 10 ¢ moaBHXHBIMHI KOHTakTamu. Hemon-
BYKHbIE KOHTAaKThl H30JMPOBaHbl OT CEPAEYHHKA M YCTAHOBJIEHBl Ha KPOHIUTEHHaXx,
MIPHKPEIVICHHBIX K CEPACYHHKY.

KoHen sixops 4 namn ykasareneit ToBOpoTa OTTATHBAETCA OT CEPACHHHKA TYro HaTSHY-
TO# (B XOJI0MHOM COCTOSSHHH) CTPYHOH 3 M3 HUXPOMOBOI npoBosioky. HikHuH koHel ee npo-
XOHT CKBO3b CTEKISHHYIO BTYNKY 2, a AanbLiI€ CBOPAYHBAETCS CIIMPATIBLHO M NPEACTaBIsET
coboii nononuxTenbHbIHM pesrctop R1 ¢ conporusnennem 10 Om.

B HauanbHbI MOMEHT BKIIIOYEHHS yKa3aTeei MOBOPOTa TOK MOCTYMAET Ha LUTEKKEP
“+” pesne-npepbIBares, NPOXOANT dyepe3 pe3nctop R1 v 3areM uepes o6MOTKy k witekkepy L.
IMockoNbKy TOK NMPOXOAMT HEpPE3 PE3HCTOP, TO BENHYHHA €r0 CPAaBHHTEIBLHO HEBENHKa H
HE0CTaToOuHa, YTOObI BbI3BaTh NPUTSKEHHE AKOPEH K CEPAEYHHKY M 3aMKHYTh KOHTaKThl.
MMoaToMy jlaMnbl yka3areneil NOBOPOTa IOPST HEMOAHBIM HaKajloOM, a KOHTPOJIbHAS jaMmna
yKasaTenei moBopoToB He ropuT. Tok, NpoxoasiHii yepes pe3ucTop, pasorpesacet ero. CTpy-
Ha 3 yannHseTcs, ee HaThkeHHe ocnabeBaeT, ¥ AKOPb 4 NMPUTATMBAETCA K CEPACHHHKY, 3aMbl-
Kast KOHTaKThI. [IpH 3TOM TOK MpoTekaeT yepe3 0GMOTKY pesie-npepbIBaTeNs, MHHYs PEIHCTOP
R1. BennynHa ero pe3ko yBeIHYMBAETCSH, H JaMIbl yKasarejaeH NMOBOPOTOB 3aroparorcs
NoNHbIM HakanoM. F3-3a yBennyeHHs Toka BO3pacTaeT MarHUTHOE MPHTAKEHHE IKOPS 5 KOH-
TPOJBHOH J1aMIIbl K CEPACYHHKY. 3aropaeTcs KOHTpOJIbHas laMNa ykasaresei NoBopoTa, TOK
K KOTOpOH HIET OT wTeKkepa “+”, yepes cepaedHHk U skopb 10 k mrekkepy P. [Tockonbky
TOK MepecTal NPOXOANTH uepe3 pe3ucTop R1, To OH OCThIBAET, HATAXKEHHE CTPYHBI 3 YBENH-
YHBACTCsS H OHA OTKPBIBAET IKOPb 4 OT CEpAeYHHKA, Pa3MblKas KOHTaKThl 5. TOk ONATH NpOxo-
OUT 4yepe3 pesHcTop R1, BennMyMHa €ro pe3ko ymeHbliaercs, skopb 10 orraruBaercs oT
cepAcYHHKa yNpyroii MuacTHHOH 8, KOHTAaKTbl 6 pa3MBIKAKOTCS M KOHTpOJbHaA jammna |2
racHeT, a IaMIIbl yKa3aTe/eH MOBOpPOTa ONAThL rOPAT C1abbiM HaKaJIoM.

OnycanHslit UMK NOBTOPsETCA ¢ yacToToit 60 + 120 pa3 B MunyTy. Eciin neperopur
JaMIIa NepeJHEro HiIK 3a[JHET0 yKa3aress [I0BOpOTa, TO uepes3 pesle-npepsiBares Oy/ieT npo-
TeKaTh MOHWXEHHbIH TOK, YaCTOTA IHKJIOB YMEHBIIHTCA, a KOHTPOJIbHAA JIaMMNa BKJIIOYATHCS
He Oyner.

IIpumeuanne.

YpesMmepHoe noarnbane BHU3 PeryIHpOBOYHON NIacTHHB 1 (MK BBEPTHIBAHHC pely-
aupoBouHOro BuHTa | s PCS57) npepbiBarens NPUBOAMT K OCTaTOUHOH Aedopmaliini KpoH-
mreHHa 11 ¥ yBeJMYEHHIO 3a30pa MeXAy KOHTaKTaMH 5, BCIEACTBHE HEro KOHTAKIbI He
3aMblkatoTcs. YToObl HCTIPaBHTD 3TO, HEOOXOAHMO NOAOrHY Th BBEPX MAACTHHY | (BhIBCPHYTD
pEryITHpoBOYHBI BUHT 1) M OTOrHYTbh KPOHIITEHH || 10 nonoxeHus, pu KOTopom MOKILY
KOHTakTaMH 5 ycranoBurcs 3a30p 0,1 +0,25 mm.

3amblKaHHE Ha ““Maccy’: - B LIEMTH CHIHAJIbHbBIX JIAMIT BbI3bIBACT CHAPHBANNC KO TAKTOB 5
pene, aehopmarHIo FKOpbka H 00y ITHBaHHE OOMOTKH; - B LIEMK KOHTPOJIBHO#M JIAMIILI 1ICPEro-
paeT npoBoA, coeannstouni kiemmy P (KJT) pese noBOpoTOB € HENOABHXKIBIM KOH TAKTOM.
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Puc. 2.4.

a - BHELIHHI BU] 3IEKTPOMAarHUTHBIX TEIUIOBbIX penie nosopotoe: PC491 (PC491A);

6 - YCTpOHCTBO M cxema noakmoueHus pene nosoporos PC491 (PC491A) u ux aHanoros:
1 - perynmupoBoyHas MIacTHHA; 2 - CTCKIAHHAA BTYNKA; 3 - cTpyHa; 4, 10 - AKOpbKH;
S, 6 - KOHTaKTbI; 7 - pEryTHPOBOYHBII KPOHIITEHH; 8 - ynpyras nnacTuHa; 9 - CEpAEYHHK;
11 - onopHas macTHHa; 12 - KOHTpONbHas NaMina; 13 - akkyMynaropHas Gartapes;
14 - BbIKMIOYATEND 32XKHUraHuA; 15- nepernoyarenb ykasareneii IoBOpoTOB;
16 - curHanbHbIC NaMIIbl yKa3areneH MmoBopoToB; 17 - mamrbl 6OKOBbIX ITOBTOPHTENEH.

PC491

: e :

BA 40 1530 ~Q—
2 Py ] EQI B3
P L + BA
-5
Bx. +
Ab T
3——|np. s 12V .
A o
1
7/
2

Puc. 2.5. Cxema cBETOBO# CHrHanu3auuy NOBOpOTOB aBTOMOGHIs BA3 - 2101
c pene nosopotoB PC491 (PC491A)
1 - curHanbpHbIE TaMnbl; 2 - TaMIbi GOKOBBIX OBTOPHUTENEH; 3 - MEpeKmoYaTeb yKa3aTenen
NOBOPOTOB; 4 - pelie MOBOPOTOB; 5 - KOHTPONbHAsA nammna; B3 - BbIKIIOHATENDb 32XKHIaHHA.
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2.2. YCTAHOBKA ABAPHIIHOH CUIHAJIM3AUHH HA ABTOMOBWJIH C
TEPMOJJIEKTPOMATIHHTHBIMH PEJIE NIOBOPOTOB

IMockonbKy TEpMO3NIEKTPOMAarHHTHRIE pesle~NpephiBaTeNN HCIIONL30BaTh JUIA aBapHii-
HOH CHFHATH3aLHMH Hellb34, T. K. B ITOM CIIy4ae Bce CHTHabHbIe JIaMITbl TOBOPOTOB paboTaloT
OZIHOBPEMEHHO, 2 MOLHOCTb PeJie I 3TOr0 HeNOCTaTouHa.

OnuH 13 cnoco6oB yCTaHOBHTH aBAPHIHYIO CHCTEMY CMIHANH3ALMH HAa aBTOMOOWH €
TepMO3JIeKTPOMArHHTHBIMH pelle TIOBOPOTOB oNMpo6OBaH Ha NMepBbix Bhimyckax BA3-2106,
riie COBMECTHO C pesie NPUMEHEH CBOeoOpa3HEIH BHIKITIOUATe/b aBapHIHON CHTHAaNH3aUUH
2 535-07 “HELLA” (made in Germany).

Brixmouatensb 2 535-07 (cM. puc. 3.1) yHHKaIeH TeM, 4TO B HEro 110 CYTH BCTPOEHO
anekrporemnosoe pene noopotos (bK), 4to no3ponser obecneynts paboty aBapuHHO#M CHr-
HaJIM3aLM AaXe TPH BLIXOJIE U3 CTPOSA LUTATHOTO pee IOBOPOTOB.

PC491

; =i

L") 15 ~@—
? 9 —g—— B3
P L + 8A
Y
Bx. AB
T
Np. "_ea] T
(o]

{% —Q—

Waen.
Kp.| Ween. 4 HW3an/ben.
30[5iti] l‘-T? [15}og 2535-07 “HELLA"
P\ YY1y =17
™ . B NOJIOKEHHH
BHKHOMCHO

Puc. 2.6. Cxema CBETOBOI CHIHAIM3ALMH IOBOPOTOB M aBapHiHON cHrHaAHIauKH
asromo6mwia BA3 2106 c pene nosoporos PC491 (PC491A)
H BHIKJTIOUaTesNeM aBapuiiHoii curnannsaiin 2 535-07 “HELLA™ (made in Germany).
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OxaHako TaKoil BBIK/IIOYATE b aBapHIHHO#M CHIHAIH3aLMH PpHoOpecTH JOCTaTOYHO TPYA-
HO, T0O3TOMY Bariiemy BHMMaHHI0 NIpeyiaraeTcs Ba BapHaHTa (puc. 2. 7) :- a - ¢ MCIonb30Ba-
HH1EM JONOTHUTENBHOTO peJie IOBOPOTOB; - § - C IpHMeHEeHHEM POCTOTO JMEKTPOMArHUTHO-
ro pene Tina PC527 (vnu ero aHanoros) ¢ HOpMaJbHO Pa3OMKHYTHIMH KOHTaKTaMH.

PC491
.ESW] .EETh (ocHosHoe)
el (e
o o o e ¢
P + P L +
PC491
(nononHHTENBHOE) ]
a) Bx.
Np. | Nes|
310 [o[10]11]12f4]5] 1] 2]
NEARANRY
B NOJIOKEHHH _j [L {

BBIKJIIOYCHO

PC527

— ]

PC491

6)

@

.

37.3710
=N

B [TIOJIOXKEHHH

BBIKJIFOYCHO

Puc. 2.7. CxeMa cBeTOBOH CHIHAJIH3ALHH [I0BOPOTOB H aBapHtHON CHIHAJIM3aLMH
s asroMobuns BA3 2101 ¢ ucnons3oBanueM: a - pene nosoporos PC491 (PC491A);
6 - nononuutensHoro pene PCS527 u BeIKIIO4aTeNeM aBapuitHON curHanusaunu 37.3710.
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2.3. 9JIEKTPOHHBIE
KOHTAKTHBIE U BECKOHTAKTHBIE PEJIE TIOBOPOTOB

Ha OonbmuHCTBE COBPEMEHHBIX aBTOMOOMIAX YCTAaHAaBIMBAIOT KOHTAKTHO-
TPaH3HCTOPHbIE TIPEpHIBaTENH yKa3aTeneH MOBOPOTOB, KOTOPbIE 0GECHEUHBAOT GONbLIYIO
CTaOMIBHOCTD YaCTOTHI nepemmqeﬂnﬁ M OJTHOBPEMEHHOC MHIaHHE JIAMII JIECBOIO M ITPaBOro
6opToB yKa3arenei NoBOPOTOB IPH aBapHiHOM OCTaHOBKE aBTOMOGHIIA.

KOHTaKTHO-TPaH3MCTOPHBIE NIPEpPBIBATENH yKa3aresei MOBOPOTOB COCTOAT U3 3aat0-
LIEro reHepaTopa MMIIybCOB, BBIIIOJIHEHHOIO Ha TPAH3UCTOPaX, KOMMYTATOPa CHIHABHBIX
JlaMm, TPeACTaBAAIOWEro coGOH 3MEKTPOMEXaHHYECKOEe pene, YCTpOicTBa KOHTPONA
HCIIPAaBHOCTH CHIHANbHBIX JIaMIl H MX LEMEH, 3alHTHOrO YCTPONCTBA I NPEJOXPAHEHHS
3JIEMEHTOB IPEPBIBATENA OT NEPErPY30K B MOMEHT KOPOTKOIO 3aMbIKaHHA B LM CHIHAJb-
HbIX JIAMII.

2.3.1. KOHTAKTHO-TPAH3UCTOPHBIE PEJIE [IOBOPOTOB HA 24 BOJIbTA
1. PEJIE IOBOPOTOB PCY951A '

Ha aBroMoGHiH ¢ 24-BOJBTOBBIM HANpPSXXEHHEM B GOPTOBOJ CETH YCTaHABIHBAIOTCA
yKasaresH noBopoToB c npepsiBatenem PC951 A (puc. 2.8 u 2.9), HanpyiMep, Ha aBTOMOOHITH
KamA3.

3ajarouiyii reHepaTop MpEpbIBATENA BBIMIONHEH IO CXEME aCTabMIbHOrO MYNBTH-
BuUOpaTopa ¢ 00paTHOM ANMEKTPOMEXaHHYECKOH CBA3bIO. 3ajaroluii reHepaTop ynpaBiseT
paboToii KOMMyTaTOpa CHrHaubHbIX Jamn K1 M onpenensieT 4acToTy BKIIOYEHHS H IIPO-
JOMKUTENLHOCTh MX ropeHns. Pene K2 u K3 BkioyaroT KOHTPOJIbHBIE TaMIIbl yKa3aTenek
MOBOPOTOB TAra4a H npuuena B kabuHe Boauresa. Cxema 3aliuuThl OT KOPOTKHX 3aMbIKaHHH B
LIENH CHUTHAJBHBIX JIAMIT BLITIONHEHA Ha THpHcTOope VS M TpaH3ucTope VT4. Bee aneMeHThI
TIpepbIBaTEN CMOHTHPOBAHbI HA TIEYaTHOH IJIaTe, KOTOPYHO YCTAHABIMBAKOT B ILTACTMAc-
coBbIii Koxyx. [TogknioueHne npepbiBarens kK 60pTOBOIi CeTH aBTOMOOHIISA OCYIUECTBAAETCA C
TIOMOIL{bIO PA3BEMOB.

[IpepbiBatenb paboTaeT B ABYX PEXHMMax: CHrHAJIHM3alHH HalpaBIeHHA NOBOPOTa M
CHIHAIM3aU1H aBaPHIfHON OCTAHOBKH.

[TepBbIii pexHM 3afaeTCs NPH BKIIOYEHHOM BBIKITIOUaTeNe 3akuraHusa B3 nepexmoua-
Tenem ykasarened mosopotos [11 u obecrieunBaeT MHraHHe CHIHAIbHBIX JIAMII JIEBOTO HIIH
npaBoro 60pTa B 3aBHCHMOCTH OT NOJIOXKEHHA NepeKTodarencii nopoporos. Cxema paboraer
cnenyouM obpasom. [Ipn BrIIOUEHHOM BbiKItoyaTene B3 y HEHTpanbHOM MONOXEHHH
TIEPEKITIIOYaTeNs MMOBOPOTOB BCE TPAH3UCTOPHI 3aJalOUIETO FEHEpaTopa 3aKphIThl, TaK Kak
noreruuan 6a3bl Tpansuctopa VT, onpenensemslii nenutenem Hanpsxenus R1, R2, Huxke
MOTEHUHANIA SMUTTEPA, KOTOPbIH 3aaaetcs pesuctopaMu R4, RS. Tpauszuctop VT1 3akpbiT n
COOTBETCTBEHHO 3aKpbIThI TpaH3HCcTOphl VT2, VT3, Tak Kak Kakablii mpeabIAy M TpaH3uc-
TOP BKIIOYEH B LEMb 6a3oBoro ToKa mocneaymouiero. Ilpy 3akpbitom tpansuctope VI3
obmotka pene K1 o6ecTodyeHa 11 €ro KOHTaKThbl pa30MKHYTBI.

[1py BKITIOYEHHH MEPEKITIOUATEN S IOBOPOTOB B OJHO M3 KpaiHHUX IONOXKEHHH N0 LienH:
R4, R8, VDI - kiemma “I1” pene nmoBOpOTOB - 3aMKHYTble KOHTaKThI nepekatoyarens 11 -
o6MoTku pene K2, K3 - HUTH CHrHaNIbHBIX JTAMII, HAYHHAET MpoTekaTth TOK. [loTreHunan aMut-
Tepa TpaH3ucTopa VT | mpH 3TOM CHMXKAETCA, TaK KaK NapaienbHo pe3ucTopy RS noakmo-
qarorcs pesrcrop R7, ninoa VD1, o6motku pene K2, K3 - HHTH cCHrHaIbHBIX JJaMN (CONPOTHB-
JICHHEM AHOZAA, OOMOTOK peJic, HMTEH CHrHaJNbHBIX JaMIl, 110 CPAaBHEHHIO C PE3HCTOPaMH,
MOXXHO npeHebpeyb). Tpansuctop VT OTKphIBa€TCA, 4TO MPHUBOAUT K OTKPBIBAHHIO TPAH-
3ucropos VT2, VT3. [Ipu orkpbiBanuH Tpan3ucropa VT3 sanurbiBaeTcs o6Morka pene K1 u
€ro KOHTaKThI 3aMbIKatoTCA. [IpH 3TOM HMTH CHIHANbHBIX JIamIl Yyepe3 0oMoTkH pene K2, K3 n
pesuctop R 14, nMerouiye Manoe CONPOTHRICHHE, MOJKIIOYa0TCA HEMOCPEACTBEHHO K aKKy-
MyJISTOPHOI GaTapee, TOK 4epe3 HHX YBEIHYMBACTCA M amiibl 3aropatorca. [TyTh Toka npu
3TOM cneayrwowmi: “+” akKyMynAaTOpHOH Oarapen - aMIepMETp - 3aMKHYTbIe KOHTAaKTbl
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BbIKIIO4arens 3axuranug B3 - koHTakThl |, 6 BbIKIIOYATENS aBapHIHOH CHrHaMM3ALNH -
pesucrop R14 - 3amknyTbie koHTaKThl K1.1 pene K1 - KOHTaKTBI NepekoyaTeNs IOBOPOTOB -
o6MoTkH pene K2, K3 - HUTH CHTHanbHBIX JIaMII TATa4a ¥ PHLENA.

[1pu 3ambikannn koHTtakToB K1.1 pene K1 noreHunan smurrepa tpaHsucropa VTl
NoBbILIAETCA, TAK Kak yepe3 pe3nctop R8 u anox VD1 Tok npekpamaerca. OnHako TpaH3HC-
TOp VT1 OcTaercs B OTKPHITOM COCTOSAHMH, TaK KaK B 3TOT MOMEHT HAYMHAETCA 3apAl KOH-
aencaropa Cl no uenu : “+” npepbiBarens - peaucrop R14 - konraktsl pene K1 - konaencarop
C1 - pesucrop R7 u nanee no aByM napanienbHbIM BeTBAM: pe3uctop R2, u nepexon 6a3a-
amuTTep TpaH3ucTopa VT1 - pesucrop RS - kopnyc aBromo6uns. Tok 3apsna KOHAEHCaTOpa
C1 co3paer Ha pesucrope R2 1ononHuTenbHoe CMELEHNE M NIOKa KOHAEHCATOP 3apskaeTcs,
tpau3ucTop VT1 ocraercs oTkpbIThIM. [IpH npekpauieHHH 3apsaaa KOHICHCATOpa MacHUeE
HanpshxeHHs Ha pe3ucrope R2 ymenbluaercs u Tpansuctop VT 3anupaercs, 4To NPHBOINT
K 3anupanuio Tpan3ucropoB VT2, VT3 u o6ecrourBanHio 06MoTkH pene K1, KoHTakTH pene
K1 pa3mbikatorcs. M B 3ToT MOMEHT HaunHaeT pa3psxarbesa konaercarop Cl. [TyTsb Toka pas-
pana: konzaeHcarop Cl - nepekirouarenb noBopotoB - 06MoTku pene K2, K3 - Hutyn curnans-
HBIX JIaMII - KOpIyc aBroMo6uns - peaucrop R2, pesuctop R7. [Ipn pazpsae konaeHcaropa
noreHuHan 6a3bl Tpan3icTopa VT 1 yMeHblaeTcs, M OH ocraercs 3aneprsiM. [locne paspsana
KOHZeHcaropa TpaH3ucTop VT1 BHOBb OTKPHIBA€TCA M ONHCAHHBIH MPOLECC MOBTOPAECTCA.
Takum 06pa3oM, YacTOTa M BPEMS BKJIIOUEHHA CHIHANBHBIX JIAaMIT 00yCIOBICHBI 3apAaHO-
paspAAHBIMH TpoleccaMH B KoHAeHcatope Cl M onpenensoTcs MOCTOSHHBIMH BPEMEHH
3apana Tse=Ruw-Cl u paspaga Teur=Reaw-Cl,
rae Rsap 1 Rpasp - cymMmMapHble COMPOTHBIEHHS 3apAIHON H pa3psaaHOH LEMH.

Pene K2, K3 cBoumu koutakramu K2.1, K3.1 BKIIIO4aIOT KOHTPOIbHBIE TaMIIbl B KaOH-
HE BOIUTENSA MPH MPOTEKAHNH Yepe3 HX 06MOTKH CYMMapHOIo TOKa CHIHANIbHBIX JIaMI1, €CITH
JIBIMITBI [IEPETOPAIOT WIIH B MX LiENH OyaeT 06pbIB, TO TOK uepe3 o6MoTku pene K2, K3 ymeHs-
1IAeTCA Y pesie He BKJIIOYaeT KOHTPOJIbHBIE JaMIIbl B KAGHHE BOAUTENS, YTO CHTHAIM3HPYET O
HEHCINPABHOCTH B LICIIH CUTHAJILHBIX JIaMII KaK TArada, Tak 1 npuuena. B 1o xe Bpems yacto-
Ta MHraHuA UCTIPABHbIX JIAMII HE H3MEHACTCA H ONPEAEIIAETCA 3aal0ILHM IEHEPATOPOM TIpe-
pbiBaTens.

B ciyuae KOPOTKOro 3aMbIKaHHA B HEMH CHTHAIBHBIX JIAMI CPabaThIBAET 3aUIHTHOE
YCTPOICTBO, TaK KaK TOK Ye€pe3 MPOBOIOUHbIH pe3ncTop R14 pe3ko yBennumBaeTcs ¥ TpaH-
3uctop VT4 otnypaeTcs, nojaasas MOJOXKHTEIbHBIH OTEHLHA HA YIIPABIAIOLLHH 2NEKTPO
tupucropa VSI. Tupucrop VS1 oTkpbiBacTcs, yBEIMYHMBasA MOTEHIHAT SMHUTTEPA TPAH3HC-
Topa VT1. Tpansucrop VT1 3anupaercs, BbI3bIBas B KOHEUHOM HTOIE pa3MbIKAHHE KOHTAK-
ToB pene K1, uro npenoxpaunser ot cropanus ooMotky pene K2, K3 1 ot noaropanss KoHTaK-
1ol pente K1. lnon VDS orpannuMBaeT MaKCHMabHOE CMEUIEHHUE HATIPSKEHN MEx 1y 6a30i
¥ 3MuTTEpOM TpaH3ucropa VT4 ua yposue 0,7 + 0,8 B. Konaencarop C2 mpenoxpauser
CXeMy 3al{HUThl OT cpabaTbiBaHH IPH BO3HMKHOBEHHH CITy4aiiHbIX HMITYIbCOB.

Llenouka u3 pesucropa R12 n nronaVD3 3aunuiaer pansucrop VT3 ot IC camous-
AyKuuHM 06MoTkH peneK 1, Bo3HuKalowiei npy 3anMpaHuy 3toro Tpansucropa. Iuox VD2 u
pesuctop R11 obecneunsaer Gonee HanexxHoe 3anupanue tpaHsucropa VT3. duon VD4
NPEIOXPAHAET CXEMY MPEPHIBATENS OT OOPATHBIX HANPAKCHHUH, BOSHUKAIOLIHUX PH KOMMY-
TaUMAX B SOpPTOBOH ceTH aBTOMOGHIIA.

Pe»xHM cHrHanu3aumy aBapMitHOH 0CTaHOBKH BKJIHOHAETCS BBIKIIIOYATENEM aBapHHHOM
curHanuzauuy BK422. Tlpy 310M K mpepsiBaTeNio MOAKNIOHAKOTCA CHTHAIBHBIC JIAMITBI
060ux GOPTOB TAraya U NpHULUENa OJHOBPEMEHHO, IOMHMO BBIKITIOUATEIS 3AXKHIaHH U IIEpe-
kmodarens nosoporos I11. “Ilmoc” akKymynaTopHOH 6aTape MogaeTcs K MpepHIBATENO
yepe3 KOHTAKTHI 2, 6 BbIKJIIOHATENA aBaDHUHHOH CHIHAH3aUMH; UMITY/IbChI HAMPS/KEHHS Ha
CHrHAIbHBIE JIaMITbI 060HX G6OPTOB MOAAOTCA OT pazbema “I1” mpepeIBaTeNs Yepe3 3aMKHY-
Thle KOHTAKTHI 8, 5, 4. PesxumM paboTel NpepbIBaTes MPH CUHAM3aLMHY aBAPHHHOH 0CTaHOB-
KH He n3meHsercs. [Ipy BKIIOUEHNH aBapHiHHON CHrHATN3aLMHM OJHOBPEMEHHO C CHTHAIIb-
HBIMHM JJaMI1aMH MHTaeT JIaMIIO4YKa, BMOHTHPOBaHHAsA B PYKOATKY BBIKJIIOUATENNS aBapUiHOH
CHTHAJIM3aLMH, YTO CBUAETENILCTBYET O €€ BKITIOYEHHH.
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Puc. 2.8. [lpuHuunuansHas cxema pene nosoporos PCIS1A (Bapuant 1)
C LEMAMH NOAK/IIOUEHHS K CHCTEME CBETOBOH CHIHANM3allMH NIOBOPOTOB M aBapuitHOl CUrHain3auuH aBTomobuns KaMA3.
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Puc. 2.9. Monraxuan niara pene nopoporos PCYS1A - Bapuanr |
(macwutab 1:1).

expert22 gna http://rutracker.org


http://rutracker.org

0z

vsi VD2 +| C2 RI4
RI R3 RaéKV‘O'A KT361B| K105A Y 5040 0.08R

™~
—
=
z

l’ 1
] 1
] 1
1 1
P TL] ok k7s{Y ka7 (KI1209A :
1 1
!
i E
:; KT315B ! c3''u10 :
; R7 !
H 2k7  Cl 50u0x50V |
1 1
! + \KI.1 !
i R8 VDI ;
! R2 RS[] k47  KI105A ]
| 10k ka7 (KI1209A) i
1
t 1 ! Perynuposoussie 3asopbl pene K2 n K3
| ' 1 - AKOpb; 2 - OrPaHHUMTEINb XOIA AKOPS;
' ; 3 - NOABHXKHbIH KOHTAKT;
! ¢ 4 - HEMOABHNHBIH KOHTAKT;
| ' 5 - ynop npyxuHbl; 6 - ocKas NpyxHHa;
| ! 7 - cepaeHHHK.
E |
3 1
E .8, 2 ; L
— (@) 1
R 'gqy——o's ----- J*I ------- A Rt 4)—'
M
Np.
387 2B ]4Br 1 BX.
® ]ﬂea.
—
R
j Svum g
iR 1 1 B3

1
CELLEEDER. 0,

It +
. Y1~ 'AEI v
B MMOAOKCHHH ‘-I

BBLIKAKOUCHO

Puc. 2.10. TpuHuunuanshas cxema pene nopopotoe PCIS1A (Bapuant 2)
¢ LiensMH MOAKIIOYEHHS K CHCTEME CBETOBOH CHIHANM3alliH MOBOPOTOB M aBapHiiHON cHrHanusauuu asToMobuis KamA3.
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Putc. 2.12. lpuHurnuasnbHas cxema pese nosopotos PC95S1A (sapuanT 3)
€ UCAAMH NOAKIIOUEHHS K CUCTEME CBETOBOM CHTHAJIM3ALUH MOBOPOTOR U aBapHiiHOH cHMrHanu3auuu asTomobuns KamA3.



€C

C2 50u0x6,3V vD3
* } - KJ1209A
vr4 § l
| b
VTl K £ 4 RS
KT315B'
T ©w|R3 ! VD2
& o VSl
101 =
00! - N )
R2{ Wik
i VT3 KT§145 I
| K63 |
6 &
K47 2Br "
4

Puc. 2.13. MonTaxHas nnara peie nosoporoB PC951A - sapuant 3
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2. [IpoBepka 1 peMOHT peJie TOBOPOTOB
PC951A (PC950, PC950B, PCI50K)

Ecnu B pouiecce noncka HEUCIPaBHOCTH B CHCTEME CBETOBOH CHIHATH3alMH TOBOPO-
TOB BBIACHHJIOCH, YTO He paboTaeT pelie I0BOPOTOB, TO ISl ONPEAENEHHS HEHCIIPaBHOCTH H
peMOHTa npepbIBaTeNs €0 HEOOXOAMMO CHATh C aBTOMOOHIIA.

Iposepky pesie MOBOPOTOB HEOOXOAHMO Ha4YHHATh C BHEIIHETO OCMOTPa MOHTaXXHOH
M1aThl:

- IPOBEPHTb LIEJIOCTHOCT TOKOMIPOBOAALLHX JOPOXKEK;

- OCMOTpPETh BHEIIHHH BHJ PaJHO3I€MEHTOB (MOYEepHEeBIIHE U 00yIIeBLINE JeTanH U
0OMOTKH peJie 3aMEHHTB) M LIEJIOCTHOCTB pe3HcTopa R 14;

- IPOBEPUTH COCTOAHME KOHTAKTOB peiie K1, T. K. MX OKuCieHHe B pe3y/ibTare 3p03HH
MPHBOJMUT K TOMY, YTO CHTHAJIbHBIE JIaMIIbl TOPAT HE MOJHBIM HakanoM. [1pu cHnbHOM OKHC-
JICHHH KOHTaKTOB MOTYT He BKmodathes pene K2, K3 M koHTponbHbIe Nammbl He 6yayT
ropeTs. [Tocie 3a4MCTKH KOHTAKTOB HEOOXOMMO OTPETYJIHPOBATh 3a30Pbl MEXY KOHTAKTa-
MH, a TaKXe MeXJly SKOPEM H CEpIeYHHKOM peJie, KaK Moka3aHo Ha puc. 2.8 u 2.10. bonbuoii
3a30p My KOHTaKTaMH PHUBOAHT K podoro TpaH3ucTopa VT13;

- IPOBEPHTH KOHTAKThI B MECTAX COEHHEHHS KJIEMM C IIaTOH.

IMocne npoBeneHHs npeaBapHTEILHOIO OCMOTPa MOXKHO NPUCTYMNATh HEMOCPEACTBEH-
HO K [IPOBEpKE peJie.

Juarnoctuposarts npepeiBatens PCISIA u ero aHanoru yno6Ho, NOAKIIOYHB €ro K
HCTOYHHKY MTHTaHHUs M KOHTponbHo# namne HL (puc. 2.14). Eciu npy TakoM NOAKITIOYEHHH
KOHTpOJIbHAs JlaMIla HAaYMHAET MHraTb ¢ TpeOyeMoiH u4acTOTOH, 3TO CBHAETENLCTBYyET 00
HCMPaBHOCTH 3a/1af0ILET0 FeHepaTopa H KOMMYTATOpa CHTHAJIbHbBIX JIaMIl.

B 3TOM Ciyyae 118 npoBepKH OOMOTOK pejie KOHTPOJIBLHBIX JIaMIT HEOOXOAMMO 0TCOE-
JIMHUTB BbIBOJL IaMIIbl OT KJIEMMBI “‘-”” M coeAMHUTH €10 ¢ kiemMaMu J1b u [16. 3atem, nooye-
penHo coeauHas ¢ wiemmoit “-” xiremmst I1T, JIT, JIIT, I1T1, npoBepsioT 1e10cTHOCTE 0OMO-
ToK peJe. [IpoBepsieMasi 0OOMOTKa MCTIpaBHA MPH MHUTaHHMH JIaMIIbl, €CJIM JIaMIIa HE MHIaeT,
3Ha4uT 0OpBIB 06MOTKH. EciiM yacToTa nepekmoueHui nammnsl 6yner uHas, yem 90 + 30 B
MHHYTY, TO HCOOXOAMMO U3MEHHTh YaCTOTY MEPEKIIOUEHHH MOACTPOEHHBIMH PEIUCTOPAMHU
R1uR2 (cM. puc. 2.8) mn non6opom pezuctopa R3 u konnencaropa Cl.

HenpepeiBHOE ropeHHe JlaMITbl CBHAETEIBLCTBYET O TAKHX HEHCIIPABHOCTAX, KaK H3Me-
HEHHe peskuma paboTel TpansucTopa VT 1 BcineACTBHE pa3peryIMPOBKH AEIHTENs HaMpsxKe-
Hus R1, R2, npobo#i onHoro u3 Tpan3uctopos 3aaaroiuero redeparopa VT1, VT2, VT3. Tlpu
9THX HEHCTpaBHOCTAX 1o oO6moTke pene K1 Bcerna npoTekaeT TOK, Tak Kak TpaH3uctop VT3
OTKPBIT HJIH CaM HEHMCIIPABEH (MIPOOHT).

YcTpaHeHHE HEHCIIPAaBHOCTH HaYMHAIOT ¢ M3MEPEHHUS pexHUMa paGoThl TpaH3HCTOpa
VT BOABTMETPOM C BBICOKOOMHBIM BXOAOM H pETyIMpOBKOH noTeHuuomerpamu R1, R2
nobuBaeMcs, 4TOOBI MOTEHLHAN ero 6a3bl cTasl paBeH HIIHM UyTh HHXKE MOTEHLIHAa SMUTTepa
(oTHOCHTENBHO KJIeMMBI **-”). JI1s 3TOro conpoTHBIEHHE noTeHLHoMeTpa R1 Heobxonumo
YBEJIHYHTE, a8 R2 yMeHblnTh. I1pn ucnpaBHoM Tpan3uctope VT | HanpskeHHE Ha €ro Koj-
JIEKTOPE MOCJIE PETYIHPOBKH AOKHO CTaTh pPaBHBIM 24 B, T. €. TPaH3UCTOP A0XKEH 3aKPbITh-
cs. A ecJIM MCTIpaBHBI M IpyTHE TPAH3UCTOPBI, TO J1aMIa HadHeT MUrath. Ecim nocne ykasas-
HbIX OTEpaLMil JaMNa He HAYMHAET MHUIaTh, TO HEOOXOAMMO MPH OTKJIIOYEHHOM HCTOYHHKE
MUTaHHS TOOYEPEAHO BBITIANBATE M3 CXeMbl 0a3bl TpaHsucTopos VT3, VT2, VT1 u cHoBa non-
KJIFO4aTh HCTOYHHK. HencrpaBHbIM TpaH3HCTOPOM OYAET TOT, PH BBINAaAHHO#H 6a3e KOTOpOro
Jamna OyaeT npoao/mkaTh ropeTs. EciM tamna rpH BeinasHHO# 6a3e racHeT, NpoBepseMBbIH
TPaH3UCTOP HCIIPABEH, H HEUCIIPABHOCTB CIEAYeT HCKAaThb B PEAbIAY LUEM TPaH3HCTOpE.

Ecnu namna e TOpPHT, TO ﬂpHHHHOﬁ 3TOT'O MOT'YT OBITh CIEAYHOUIME HEUCTIPABHOCTH!
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00peIB 06MOTKH pene K1, pasperynupopka nenutens HanpsokeHus R1, R2, Tak uto noren-
umai 0a3bl BCETa HHXE NOTEeHLHaNa 3MUTTepa U TpaH3ucTop VT1 3akphiT; 0OpbIB B Lienax
OZIHOTO M3 TPaH3KUCTOPOB 3afatouiero reveparopa VT1, VT2, VT3; npo6oii Tupuctopa VS|
WM TpaH3uctopa VT4, 4TO COOTBETCTBYET CpabaThIBAHMIO 3AlUTHOIO YCTpOHCTBA H
BBIKJIFOUEHHIO NipepbiBatens; obpbiB auoga VD9; neperopanue pesucropa R14. B nocnen-
HeM cnyuae pene K1 cpaboTaet, Ho 1ammna ropeTs He OyZeT, 103ToMY [IPH POBEPKE B [IEPBYIO
ouepeab HeobXoauMo yOeAHTHCS B HCTIPaBHOCTH pe3rcTopa R14, 3atem, Kak U B nipeablay-
ILEM Cllyuae, BbIABJICHHE HEHCIIPAaBHOTO 371EMEHTA HAYHHAIOT C YCTAaHOBKH HamnpsXeHHA Ha
0a3ze Tpansucropa VT1.

Ecnu noswimenye noteHuMana 6a3sl He H3MEHAET COCTOSHHSA CXEMBI, TO HCIIPABHOCTD
MPOBEPAEMBIX 3JIEMEHTOB MOXXHO IPOBEPHTH 110 3aropanuio nammnsl HL. 111 3T0oro,co ctopo-
Hbl [1€YaTHBIX IPOBO/IHMKOB, OTPE3KOM MPOBOJAa HEOOXOAHMO COEAUHHUTS - NPH MpOBepKe:

O6motku K1 - k1eMmy”+” 1 komnekrop VT3;
Huona VD2 - KonnekTop v amutTep VT3
Tpansuctopa VT3 - 6a3y VT3 u koyutekrop VT2;
Tpaunsuctopa VT2 - 6a3y VT2 u amurrep VTI;
Tpausuctopa VT - amurrep VT1 u knemmy “-”.

Ecnu yka3aHHBIE BBIIIE 3IEMEHTbI HCTIPABHBI, HEOOXOAMMO MPH OTKJIIOUYEHHOM HCTOU-
HHKE MUTaHHA BBINAATh TpaH3UCTOp VT4 M poBepHTEL er0 oMMeTpoM. [Ipu ncnpaBHoM TpaH-
3uctope VT4 HeobGxoauMo 3aMeHHTb THpHCTOp VS 1.

TMocne 3ameHbl 110600 HEMCIPABHOTO 3JIEMEHTA NPEPLIBATENb IPOBEPHTL 3aHOBO H
NpH MHTaHUH Jamiibl 1poBepHTh 00MOTKH pene K2 u K3, kak Obu10 paccMOTpEHO Bblile.

B cnyuae cpabaTbiBaHHS 3alHThI, 4TOOBI CHOBA BKJIFOYHTD MTPEPbIBATEIlb, HEOOXOIUMO
CHATb C HETO HANpsDKeHHE (U1 BBIKIIOYEHHS THPHCTOpA), YCTPaHHTb HEHMCIIPAaBHOCTb H
BHOBB BKJIIOUHTh [TUTaHHE.

Ecnu 3ainmra He cpaboTaeT npH 3aMbIKaHHH Ha KOPIYC B LIETH CHTHAJIBHBIX JIaMI1, TO B
pe3yabTarte o oomotkam pene K2 (K3) noreuét 60n1b11101 TOK, YTO NPUBEAET K MX [IEPETPEBY
U pa3pyLIEHHIO H30JMALMH 0OMOTOK. B 3TOM Ciyuae 06e 0OMOTKH pene 3aMKHYTCS MEXIY
coOOH H MpH BKITIOUEHHH TOBOPOTOB HAYHYT paboTaTh BCE J1aMITbl 060HX GOPTOB, KaK B PEXH-
Me aBapHHHON CHTHAT3aLIMH.

Hcrounuk
MUTAHHS
24 B.

Puc. 2.14. Cxema noaximouenus pene noopotos PCISIA u ero ananoros
LS [IPOBEPKH.

Ipumeuanue:

1. BHeusuii BUI MOHTaXXHBIX TUIAT MPEACTABIEH C ABYX CTOPOH:
- BH/1 cO cTOpOHBI MOHTaXa JieTalie, CepbIM [IBETOM BbIAEJIEHBI COEAMHUTENbHBIE JOPOKKH
00paTHOH CTOPOHBI M1J1aThI.
- Bu co cTopoHBI COEIMHMTENBHBIX JOPOXKEK - IOPOKKH BbIAENIEHBI YEPHBIM LIBETOM.

2. Pa3Melnienne aetainei M TpacCHpOBKa (pacrnosoxkeHHe) TOKOMPOBOIALLHNX JOPOXKEK
Ha MOHTaXHBIX IIaTaX KOMMYTATOPOB, @ TAKXKE IPHHIMTHATILHBIE CXEMbI, Pa3JIHYHBIX TOL0B
BBIITYCKOB U IPOU3BOAUTENEH, MOTYT HE3HAYHUTEIBHO OT/THYATHCS.
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3. PEJIE NOBOPOTOB SEGU 8587.4/1
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Pnc. 2.15. INpunuunuansHas cxema pesie nopopotos SEGU 8587.4/1

Ha 24 BOJIbTA.
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Puc. 2.16. MouTaxHas rata pene nosoporos SEGU 8587.4/1
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(MacwTab 1:1).
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Pue. 2.17. Bremnuii B KOHTaKTHMX pene noBoporos PCIS1A u SEGU 8587.4/1
(macwitad 1:2).
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Puc. 2.18. BHewnuii B1uj1 GeckoHTakTHBIX pene nosopotoB PCIS1AM u PCO51A (TOCT 3940-84)
(macwrab 1:2).



2.3.2. BECKOHTAKTHO-TPAH3UCTOPHBIE PEJIE [IOBOPOTOB
HA 24 BOJIbTA

1. PEJIE MOBOPOTOB PC951AM

BecKOHTaKTHBIH NpepbiBaTelh HMEET TE XK€ PEXHMBI paboThi, YTO U PaCCMOTPEHHBIH
BhILiIE NpepbiBaTenb PCI51 A. BiuttoueHHe pexxnmMoB o6ecrednBaeTcs BHIKITIOUATENIMH TOTO
*e THNa, 4To paboTarot coBMecTHo ¢ PCISTA.

Buewnn#t Bux PC 951AM noka3an Ha puc. 2.18.

IpuHUHMMHaNBHAsA CXeMa H MOHTAXHas UIaTa peJie NpencTasieHbl Ha pyc. 2.19 1 2.20.

JI1s1 KOHTpPOJIA 32 HCMIPABHOCTBIO CHTHAJIBHBIX JIaMII B IIPephIBaTelle NPeAYCMOTPEHO
YCTPOHCTBO KOHTpOJSA, KOTOPOE COCTOMT H3 H3MEpHTENBHBHIX OOMOTOK,
MarHMTOYNpaBJIieMbIX TEPMETH3HPOBAaHHBIX KOHTakTOB (repkonoB) K1, K2. Tepkonsl
pacnonararorcs BHyTPH H3MEPHTENBHBIX 0OOMOTOK, IPHYEM Ha Ka’KIOM IepKOHE HAMOTAaHO
1Be 0OMOTKH, KOHTPOJIMPYIOIIHE TOK B PaBOH H JIEBOH CUTHANIBHOM Namnie. TOK CHrHaJIbHBIX
JlaMIl, TIpoTeKast Mo M3MEPHTEIBHOH OOMOTKE, CO31aeT MarHHUTHOE MoJe, Moa AeHcTBHEM
KOTOPOTO 3aMBIKAIOTCA KOHTAKTEI F€PKOHA, Yepe3 KOTOphIE MOABOAHTCS TOK K KOHTPOJIBHBIM
JIaMIIO4KaM, PacroJIOKEHHbIM B KabHHE BOAMTENA.

Jins 3alUMTEI OT TOKOB KOPOTKHX 3aMBIKAHHH B LIETH CHTHAJIBHEIX J1IaMIT, TPaH3UCTOPOB
H U3MEpHUTENBHBIX OOMOTOK B NpEphIBaTelle MMEETCA YCTPOICTBO 3aILUTHI, HCTIOJHUTEIIb-
HBIM 3JIEMEHTOM KOTOPOTO ABJIsieTCA THPHCTOP VS1.

B cnyyae cpabarbeiBaHHS 3aLIMTEI, YTOOB! CHOBA BKIIIOYH T NPEPBIBATENB, HEOOXOAUMO
CHSTh C HETO HamnpspkeHHE (JUIf BBIKIFOYEHHS THPHCTOpPA), YCTPAaHHTh HEHCIPaBHOCTh M
BHOBb BKJIOYHTB TUTAHHE.

2. PEJIE NOBOPOTOB PC951A T'OCT 3940-84 ( [Tensa AO “DnextpomexusmepeHue’)

TexHnyeckHe XapakTepPHUCTHKH:

1. Pabodee HanpsXKEHHE ................ 24 B;
2. MakcuManbeHbIH TOK Harpy3skH .. 10 A;
3. TOK NOTPEONEHHS .....vervvrevrnnnenes 0,015A.

Buewnuii Bun PC 951 A (TOCT 3940-84) nokasaH Ha puc. 2.18.
IpMHUHMIHATEHBIE CXEMBI H MOHTaXKHBIE IUIAThI PEJIE NPECTaBIEHEI Ha pHC. 2.21,2.22
n2.23,2.24.

Ilpumeuanue.

Pene nosopotos PC951 A (TOCT 3940-84) ansieTcs noxanyi XyAlIUM BAPHAHTOM H3
BBILIIEOMHCAHHBIX IpepBIBaTENeH Ha HaNpshkeHUe 24 BOJIbTa.
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(macurrad 1:1).
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Puc. 2.25. BHewmnnii BUI KOHTaKTHBIX pelie nosopotos PC950 (PCI50B) u PCISOK
(macwra6 1:2).



2.3.3. KOHTAKTHO-TPAH3HCTOPHBIE PEJIE IOBOPOTOB HA 12 BOJIbT
1. PEJIE NOBOPOTOB PC950

Ha HexoTopsle ierkoBbie aBTOMOOHIH ¢ 12-BONBTOBBIM HanpsXeHHeM B 60pTOBOH ceTH, ¢
1975 rona, ycraHaBnnBatorcs pese nosoporoB PC950, paccuntanHoe Ha paboTy aBToMOGHIA ©
MPHLENOM H CHOCOGHOTO KOMMYTHpOBaTh Cpasy LIECTb OCHOBHBIX Jamn no 21 Bt

[Mpubop paccunTaH Ha NPHMEHEHHE HOBBIX, TaK Ha3blBaeMbIX ‘“BaTHBIX” JlaMil,
coorserctBytomtnx 'OCT 2023-75. B atofi cepun, namna A-12-21-3, o603Hayaemas kax 21
BT, HMeeT B ACHCTBHTENBHOCTH HOMHHAIBLHYIO MOIUHOCTL 25 BT. A B cTapo# “cBeukoii”
cepuniaMnaB 21 cBevy HMeeT MOMIHOCTh NpuMepHo 19 BT

TO HYXHO 3HaTh OTOMY. YT0 peste PC950 He cTaHeT HOpMaeHO paboTaTh CO cTaphl-
MH JIaMNIaMH, HE CMOXKET KOHTPOJIHPOBATh HX HCMIPaBHOCTD (He OynyT paboTarb KOHTPOJIb-
HBIE JIaMIIBI ).

[To KOHCTPYKIIHH 3TO peJi€ NPAaKTHYECKH He oTHyaeTcs ot peiie PCIS1A, npumense-
MOro Ha TskEnbIX rpy3oBukax KamA3 u KpA3 ¢ 60oproBoii anekrpoceTsio HanpsxeHueM 24
BOJIbTA.

Buewnni Bux PC 950 nokazaH Ha puc. 2.25. ,

[IpHHUMNHANBHBIE CXEMbl H MOHTAXHBIC TUIATHl peElie MPEACTaBICHbI Ha pHC. 2.26,
2.27;2.28,2.2912.30,2.31.

[MprHunnuaneHas cxema PC950 (puc. 2.26) nmeeT Tako# e TaiMep ¢ 4aCTOTOH reHe-
paunn 1,5 I'n (90 nmn/cex) 1 oTnyaetcs ot PCO5S 1 A (puc. 2.8) TONBKO HOMHHAIaMH OT/€E b~
HBIX PE3UCTOPOB H OTCYTCTBHEM 3JIEKTPOHHOH 3alUMTHI OT KOPOTKOIO 3aMbIKaHHS B LETH
Harpy3KkH.

[TosroMy npuHUMO paGOTHl, MPOBEPKA H PEMOHT 3TOTO pejie AHAJIOrHYEH BblLie-
onucaHHoMy pesie nosopotoB PCYS1A.

2. PEJIE NOBOPOTOB PC9506

BHewnni Bua PC 95056 noka3an Ha puc. 2.25.

TIpuHnKNKanpHas CXEMa H MOHTaXHas 11J1aTa pejie OBOPOTOB NPENCTABIEHb! Ha PHC.
226u2.27.

Moaudukauus PCI50B, seinyckaerca Ha 6ase pene nosopotos PC950 u otinvaercs
OT HEro JIHLIbL HAMOTOYHBIMH JaHHBIMH 06MoTOK pene K2 (ncnonb3yerca B apTomobunax 6e3
GokOBBIX OBTOpHTENEH, HanpHMep - MockBHY-2 140 ¢ ABYXpeXHMHOH CBETOBOH CHrHAIH-
3anueit, BBIMYcKa koHLa 70 rofos).

Onnako npuMeHeHne pene-npepsiBaress PC9S0b Ha aBTOMOGHIAX € ABYXPEXHMHOM
CHTHATH3aLMER He onpaBaato cebg, T. K. CXeMa KOHTpOJIA 3a HCHPaBHOCTBIO JlaMn 6Gbuta
pabortocniocobHa He BO BcEM Anana3oHe pabovyHX TeMmIeparyp M Hanpsxenuii. [Tostomy, B
3aMEH ITOrO peJie CTAJIH BhiNycKaTs peiie noBopotoB PCISOE (PCISOU - ans aBroMobueii ¢
TIPHLIENIOM), OJHAKO M3-3a 4aCThIX OTKa30B MHKpocxeMbi K224I'T2, npuMeHseMbIX B 3THX
peie, HX 3aMeHWIH mnonHeiMu ananoramu PC950H (PC950IT - ans aeromoOuneii ¢
NPHLENOM), COOpaHHBIMH Ha IHCKPETHBIX EMEHTAaX, YTO YBEJIHYHIIO HX HANEKHOCTD.

3. PEJIE NOBOPOTOB PC9S0K

Jns asromobuieii 6e3 npuuena, Ha 6a3e pene mosopotoB PC950, Beimyckaercs
moauduxauus PC950K 6e3 pene K3.

Ha nepennei kpeiuike kopryca npubopa YCTaHOBIEH OIHH BOCBMHIUTHIPHKOBBIH
pasbém.

Buewnnii Bug PC 950K nokasan Ha puc. 2.25.

IpuHIMNHATbLHBIE CXEMBI H MOHTXKHBIE TUIATHI, KaK y)ke TOBOPHIIOCH BEILLE, OTIIHYA-
I0TC# OT NPE/ICTaBIEHHBIX BapHAHTOB peiie noBopoToB PCY50 Tonbko oTcyTeTBHeM pene K3.
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Puc. 2.26. [IpuHuunuanbras cxema pene nosopotos PC950 u PC950b (BapuanT 1)
C UMMM NOJKITIOUEHHS K CHCTEME CBETOBOH CUFHAIM3ALMH IOBOPOTOB M ABAPHMHHONA CUHANN3ALMH aBTOMOOUIIA.
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Puc. 2.27. MountaxHas niara peie nosoporoB PC950 - Bapuant |
(macmirab 1:1).
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Puc. 2.28. lpuHunnuanbHas cxema pese noBopotoB PC950 (BapuanT 2)
C LeMsiMy NOAKIIOUCHHS K CHCTEME CBETOBOMN CHrHANM3aLMK NOBOPOTOB W aBApHIiHO#H curHanusaumy aBTomoGuns 3A3-968A.
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Puc. 2.29. MouTaxHas muiara peiie noBoporos PC950 - BapuanT 2
(macwrab 1:1).

expert22 ans http://rutracker.org
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Puc. 2.30. ITpuHunnuansHas cxema pese noBoporoB PC950 (BapuanT 3)
C HensAMH NOAK/IOUCHUS K CHCTEME CBETOBOM CMIHasi3alMy NOBOPOTOB ¥ ABAPHITHOW CHIHANW3aluy aBToMOOMIIS.
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Puc. 2.31. MonTaxHas nnara pene nosoporo PC950 - Bapuant 3
(macwrab 1:1).
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Puc. 2.32. CxeMa NBYXpexHMHON CBETOBOH CHTrHaNM3alMH aBTOMOOHAS “MockBuy - 2140” ¢ peae nosoporos PC50B:
1 - namnsi yka3sareneii noBopora; 2 - NpeaoXpaHHTENb NpaBoro 610Ka; 3 - NpeaoXpaHHTCb JICBOro 0510Ka;
4 - npaBbiii NnadoH OCBEWICHHU CATIOHa; 5 - BLIKIIIOHATENb aBapHIiHON CHrHANIN3aLMH; 6 - NepeknioyaTcib yKasareleH nosopora;
7 - pene nosopoToB; § - BLIKITIOHATENL HAPYXHOIo OCBeLeHHs (rabapuToB); 9 - BbIK/IKOHATE/b CTOMN-CHIHANA;
10 - pene pexcumos paboTbi CBETOBOH CHIrHA/M3aLUMK 3aaHHX GoHapeit; |1 - namnbl cTon-curHana;
A - amnepmerp; AB - akkymysstophas 6atapes; B3 - Bbikniouarenb 3axHraHms.
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Puc. 2.33. Cxema AByxpCKHMHO#H CBETOBOH CHrHalM3aHKy aBToMOGHA “Mocksuy - 2140” ¢ pene nosoporos PCI50H, E (11, H):

| - namnsl yka3satenei noBopora; 2 - RPEROXpaHHTENL ApaBoro Gi1oka; 3 - npeaoxpaHnTeb Jiesoro 61oka;

4 - npaBbif M1aQOH OCBCIIEHAS CATIOHA; 5 - BRIKITIOYATENDb aBaPRAHON CHIHANH3ALMH; 6 - NCPEKTIONaTENb YKa3aTeneH NoBopoTa;

7 - pene noBOPOTOB; 8 - BRIKJHOYATEIb HAPYKHOIO OCBeLIcHHA (rabapuToB); 9 - BLIK/IIOYATENL CTON-CHIHANA,
10 - pene pexumoB paboTbl CBETOBOM CHIHANH3aLMHK 3aaHUX (oHapeH; 11 - namnbl cTon-cHrHana;
A - amnepmertp; Ab - akkyMynatopsas 6arapes; B3 - BbIKMOYaTeNb 32XKHFaRNA.
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4.3AMEHA PEJIE [IOBOPOTOB CEPHH PC950

Ha aBTOMOOWJIAX, B HACTOAIMHH NEPHON, NPHMEHAIOT PAa3IHYHbIE 3SJIEKTPOHHO-
MexaHH4YEeCKHE H 3JIEKTPOTEIIOBbIE pelie yka3aTesieH noBopoToB. B ciyuae Bbixoaa u3 cTpos
pene-npepbiBaTeNs U OTCYTCTBHH OAHOTHITHOTO 3alIaCHOTO pesie, OHO MOXET GBITh 3aMeHEHO
NpepbIBaTeIeM APYToro THIIa.

3aMeHy 371eKTpOHHbIX pene cepun PCIS0 paccMoTpHM Ha NpUMepe pelie MOBOPOTOB
PC950B6 ("MockBunu-21407), kotopoe ¢ 1979 rona He Bbiltyckaercs. Ero MOXHO 3aMeHHTD
HOBBIM, Oonee npoctbiM PCISOE (H) in aByms Gosiee Aei€BbIMH 3MIEKTPOTETLIOBBIMH pelie
PC57 (PC491, PC491A). B sToM ciyuyae BOCCTaHaBIMBaeTCA paboTa CHrHAIM3aTOPOB
MOBOPOTa M aBapHiiHON cHrHanmu3auuu. Ecnu B HATHYMH MMeeTCs OfHO 3IEKTPOTEIIOBOE
pere, To yCTaHOBHB €TI0, MOXXHO BOCCTaHOBHTB paboTy TOJLKO yKa3aTened mOBOPOTOB.

3amena pene PC9506 npepwiBatesiem PCI950E. Pene PC950E ornmuaercs or
PC9505 cxemoii, MapKHpOBKOH BbIBOZOB OOJBIIOTO pa3béMa M KOHCTPYKUHEH Manoro
paszbéma (puc.2.32,2.33u2.34).

Jlns moaxumoyenns pesne PCISOE Heo6xonuMo BHITalIMTh NPOBOAA C HAKOHEYHHKAMH
U3 KOJIOJKH BOChMHIKJIEMMHOT0 pazbéma PCI50b kpoMme o6o3HaueHHbIx “+” u “I17, a5 yero
ManeHbKOH OTBEPTKOM HaXXMMAalOT CO CTOPOHBl pa3béMa Ha CTOTOPHBIE A3BIYKH
HakoHeYHHKOB. JIBo¥iHbie mpoBoga M3 rHe3ga “TIT” u “JIT”, coeauHEHHbIE OOLIMM
HaKOHEYHHKOM, Pa3beJHHSAIOT, OCTABHB HAKOHEYHHKH Ha IIPOBOJAX, KOTOPbIE TOAKIIIOUEHBI K
panoM pacnonoxeHHoMy peie PC710 pexxumoB paboTsl 3aIHHX CHIHanbHBIX GoHape. Ha
KOHIbl OTPEe3aHHbIX NPOBOLOB HEOOXOAMMO IPHIIAATH WM 00XaTh JPYrHe HAKOHEYHHKH.
KpacHblil npoBox ¢ ocTaBlIeHHbIM HakOHEYHHKOM (KJieMMbl “TTT”) nepecTaBisiOT B THE3O
“ITB” (coorBercrBylolee rue3ny “II3” BochbMuiiieMMHOro passema PC950E), xénrbiit
nposoa u3 ruesaa “JIT” - B ruesno “JIB” (”-” no passémy PC9S50E). BuiBogbt “+” u “I1”
oCTaBJIeHbl Ha CBOHX MeCTax, a TpH BbiBoga ("TIT”, “KT”, “JIT”) B cobpaHHOM pa3séme aus
PCI50E - cBobonnbl. K Manomy mectnkiemmHoMy pazséMy PCISOE, ecnn on umeercs,
MOAKJII0YAIOT NPOBOAA, CHATHIE C BbiBo#OB “JIB”, “KT” n “I1B” 6onbiuoro pazséma PC9506, a
JIBa OTPE3aHHBIX NIPOBOAA - XENTHIA ¢ xieMMsI “JIT” n kpacHblii ¢ Kiemmsbl “I1T” - Bcrasbre B
rre3na “JIT” u “IIT” (uBeTa npoBOROB NpHBEAEHbI 111 aBTOMOOHIA MockBHuY-2140).

PC950b

Puc. 2.34. Pazvémsbi penie PC9506 n PC9SOE, PC950H (PC950U, PC950IT):
II1 - namns npaBoro 6opra npuuena; JIIT - namner nesoro 6opra npuuena,
KI1 - kouTponbHas namna npuuena; I1b - nepexstouarens ykasaresnei n1oBopoToB - NpaBbli
60pt; JIb - nepewnoyarens ykasarenei noBopotos - sneBbl 6opt; IIT - nammnbl npaBoro
6opra tarasa; JIT - namnel neBoro Gopra tsarava; KT - koHTponbHas namna Tsrauva;
“+” - IUTIOC UCTOYHHKA MTUTaHH; “~” - MHHYC HCTOYHHKA NTUTaHus (“Kopnyc” uin “macca”);
13 - npaBas 3angHsAs JaMna ykasarens nosopora tarada (PC950E),
JI3 - neBas 3anHAs NaMIa ykasarens nosopora tarada (PC950E).

O6o03HaueHHe BbIBOMOB CO CTOPOHBI ITy4Ka IIPOBOAOB.
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Ecnu Het nesoii konoaxu ans PCISOE, HakoHEYHHKH MPOBOJOB MOXHO YCTaHOBHTD Ha
COOTBETCTBYIOILHME BBIBO/IbI PEJIE, HENOCPEACTBEHHO 3aH30JIMPOBAB HX CHAaPY>KH H30JIEHTOMH.

B ToM ciyyae, xorza aBTOMOOMIIb 3KCILUTyaTHPYETCSl ¢ IPHLEINOM, pejie MOBOPOTOB
PC950b cnenyer 3aMmensTs Ha PCOSOM nnn PCOS50IT.

CurHanbHble JaMIbl MpULEna B 3TOM cjyyae HEOOXOAMMO MOAKIIOYATh
coorBeTcTBEHHO K Kiemmam: IIII - mamnel npaBoro 6opra npHuena, JIIT - naMnbr neBoro
Oopra npuuena, KI1 - koHTposbHas 1amina npuiiena (BOCbMHKIEMMHOTO pa3béma).

3aMeHa BeIulennIero 3 crpos peje PC9505 oqnuM snekTporenioBsim peae PCS7
(1w PC491, PC491 A u nx aHanoramu) nokasasa Ha puc. 2.35.

[MpoBox ¢ kneMMbl “+” pasbéma pene PC950B, noakmoyaror Ha knemmy “+” PC491
(“B” pene PC57), a nposox ¢ kiemmsl “TI” nogrnmiouarot Ha wiemmy “L” PC491 (“CJI” pene
PC57). IlpoBon, cuatklfi ¢ ieMMsl “TIB” PC950B, Hano coeIHHHUTh ¢ KOHLIAMH [IPOBOOB,
NoABOAHMBIX paHee Kk kiemMe “I1T”, a npoBoa ot wiemmsl “JIB” - ¢ KOHUAMH NIPOBOJOB,
noaBoauMsix k wiemme “JIT” PC950B. INposox ¢ kinemmbl “KT” PC9S0b noaxntouator
knemmMe “P” PC491 (“KJI” PC57).

IpepbiBatens ykasateneil nosoporoB PC491 u npyrue 3iekTpoTennoBbie peiie He
pacCUHTaHBl Ha OHOBPEMEHHOE BKIIIOYEHHE CHTHANBHBIX naMi oboux Gopros. [loaromy
MOJBL30BaTbCA BLIKJIIOYATENEM aBapUilHOH CHTHanM3alMH He pekoMeHayercs. J[lns
obecriedeHnss paboTbl aBapHIHOH CHrHaIH3aLHH aBTOMOOMAs HeoOXOOMMO MOOKIIOYHTH
[Ba 3IEKTPOMArHHUTHBIX peJe.

3aMena Bbiweamero u3 crpos peie PCI950B ykazarteneli moBopoToB IBYMSl
371eKTpoTen10BbIMH pejte PC57 Ha aBromoGuie “Mocksuy 2140 nokasaHa Ha pHc. 3.36.

IIpoBona, cHaTble ¢ KieMM “+” H “IT” pazbéma, COEHHSIOT BMECTE H H3OJNHPYIOT,
ocTaJIbHbl€ IPOBO/A [IEPEKJIIOYAIOT, KaK [0Ka3aHo Ha pHC. 2.36.

OnHo pene nmoBopoToB obecneuynBaeT paboTy CHTHalIbHBIX JIaMIl npaBoro 6Gopra,
BTOpOE -71eBOro Gopra, Kak HpH BKJIIOYEHHH YKa3aTeled IOBOpOTa, TaKk M B PEeXHME
aBapHIHOM CHIHAJIM3aLHH.

HpH BKJIFOYEHHH aBapnﬁHoﬁ CHIHaJTH3allHH BO3MOXKHO HECHHXPOHHOE MHTI'aHHE JIaMII
JeBoro u npasoro 6opros. /s NoxyyeHHs CHHXPOHHOTO MHraHus Jamm oboux GoproB
HeoOX0ANMO MOAPETYIHPOBATh OHO H3 Pelie K3IMEHEHHEM HATsDKEHHS CTPYHbIL.

Ipnmeuanne.

COOTBETCTBYIOIIMM HM3MEHEHHEM CXeMbl IOIKIIOYeHHs, Ha mo0oH MaiinHe,
INMEKTPOHHOE PeJIE MOXKET ObITh 3aMEHEHO IIEKTPOTEIIOBBIM HIH HA000POT.
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Puc. 2.35. CxeMa cBETOBO# CHrHanH3aunHu asToMoOns “Mocksuy - 2140 ¢ pene nosopotos PC491 (PCS7 u ux ananoros):

| - nammbl yka3atenei NoBopoTa; 2 -~ NpeAoXpaHHTENb NpaBoro 011oka; 3 - npeRoxpaHuTE b J1CBOro 610Ka;

4 - npasbifi n1adoH OCBEMIEHHA CATIOHA; S - BBIK/IIO4ATENb aBAPHHHON cHrHanu3aund BK422; 6 - nepexitoyatens ykasarteseH Nnosopora;

7 - pene noBOpOTOB; 8 - BLIKIIIOUATENb HAPYXKHOIO OCBeLicHHs (rabapHToB), 9 - BBIKIIIOMATEIIb CTON-CHIHAIA;

10 - pene pexumos paboThI CBETOBOH CHrHaNM3auHH 3aaHHX doHapel; 11 - namub cron-curnana; 12 - pasbEM nyyka NpoBoOB;
A - amniepmerp; Ab - akkyMynstopHas Oarapen; B3 - Buixiiouarens 3axuraung; KT - KOHTPO/ibHAA 1aMiia TAraya.
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Puc. 2.36. Cxema cBETOBOFH CHrHaM3alHH aBTOMOOMIA “MockBH - 21407 ¢ aByms pene PC57 (PC491 nnn ux ananoramm).
| - namnbl yKa3zareseH noBopoTa; 2 - Npe0XpaHHTENb Npasoro 610ka; 3 - NpeaoxpaHHTeNb JeBoro 610ka;
4 - npasbiii nnagoH OCBELECHHA CAJIOHA; 5 - BLIKTIOHATENb aBAPHHHOM CHrHanu3annn BK422; 6 - nepexnioyatens ykasatenei noBopora;
7 - pene noBOpoTOB; 8 - BBIK/IOYATENb HAPYKHOTO OCBEILECHHSA (rabapHTOB); 9 - BBIK/IIOYATENb CTON-CHIHANA,
10 - pente pexxumoB paboTsl CBETOBOH CHrHaiM3auHu 3aaHux QoHapeii; 11 - namnel cTon-curHana; 12 - pa3béM Mmyuxa MpoBO/OB;
A - amnepmetp; Ab - akkymynstophas Garapes; B3 - Buikiitouatens 3axuranus; KT - KOHTpObHas 1aMna TArava.



5. PEJIE NOBOPOTOB PC95011 (PC950H)

MockonbKy npuMeHeHue pene-npepbiBarenss PC9505 Ha aBTOMOGHIIAX C ABYXpEXKHM-
HO¥l CUrHa/IM3alHeH He OnpaBaaia cebs, T. K. CXeMa KOHTPOJIA 32 HCIIPAaBHOCTbIO J1aMil Obuia
pabotocnocobHa He BO BCEM qHana3one pabovyHx TeMIepaTyp H HalpsXeHHH, TO, B 3aMeH
3TOTO peJie CTalu BbliyckaTh pene nopoporoB PCISOE (PCISOM - wig apromoGuieii ¢ npu-
ueroM). OiHaKo, U3-3a YaCThIX OTKa30B MHKpocXxembl K2241T'2, npuMenseMbIx B 3THX pelle,
HX 3aMEeHHIH NonHbiMH ananoramu PCO50H (PCISOII - ans aBromMOOHIIElH ¢ IpHLENOM),
cobpaHHBIMH Ha OHCKPETHbIX 3J€MEHTAaX, 4YTO YBEJIHYHJIO HX HaA&XHOCTb.

Brewnnii Bua PC950IT u PC9SOH nokasaH na puc, 2.37.

[pHHUMIHATIBHBIE CXEMbl U MOHTaXKHblE IUIAThl pejie MPEACTaBIEHbl Ha PHCYHKax
2.38,2.39;2.40,2.4112.42.2.43;2.44,2.45.

Monunodukauns PCIS0H, Boinyckaercs Ha 6a3e pene nosoporoB PCISOIT v otinuaercs
OT HEero JIMIIb OTCYTCTBHEM peite K3.

‘Vka3aTes11 HOBOPOTOB paboTalOT NIPH BKIIOYEHHOM 32)KHTaHHH, aBapHUHHas CHrHaIH-
3alMA BKIIKOYAETCA Kak ITPH BKIIOYEHHOM, TaK H IIPH BRIKIIIOYEHHOM 32)KHI'aHHH.

Ipu BKIIIOYEHHH J1aMII yKa3aTeneH noBopoToB (pHc. 2.33), HanpuMep npasoro 6opra,
TOK B HHUX TE€YeT 10 CJICAYIOLINM LieNaM: akKymynaTtopHas Garapest Ab - ykasarenb Toka A -
kjiemMmet “30/1” u “15” Bbikmouatens 3axuranns B3 - npexoxpanurens 2 nesoro 6j1oka 3 -
KIeMMbI “1” H “6” BbIKJIIOUATEJIS aBAPHIHON CHIHANM3ALMH S - KJIeMMa “+” - KOHTAKThI U
kinemma “I1” npepbiBarens 7 ykasaresned NOBOpOTOB - KieMMa “8” BbIkiarouaTess 5 aBapHi-
HOM CHIHATH3alMH - KJieMMbl “L” 1 BbIxoJHas nepekitoyaresns 8 ykasareiaed noBOpOTOB -
KJieMMa ‘5" BbIKIIIOYaTENs aBApHHHO# CHrHanu3anu! - kiiemmsl “T1IB”, “ITT” u “T13” npepbl-
BaTend 7 ykazaTeneH oBOpOTOB - CHTHa/IbHasg 1amna noAdapHuka u pese 13 - namna sagHero
tonaps npaporo 6opra. OqHOBpeMEHHO NoAacTCs Tok ¢ kneMMbl “KT” pene noBopoTtoB Ha
KOHTDOJILHYIO J1aMIly yKa3aTeJieH I0BOPOTOB.

Ecnu BrmioueH BbIKIIOUaTeNnb HapyxHoro ocseuieHus 8 (BK-343), To Tok nonaércs B
06MoTKy peste 10 pexxuMoB paboThbl CBETOBOH CHIHaNH3aLMH 3aqHUX GoHapeH. Pese pasmbl-
KaeT CBOM KOHTaKThl H B JIaMIIbl yKa3aTeJleH MMOBOPOTOB M CHI'HAJIOB TOPMOXXEHHS 3aHHX
¢onapeii 11 TeyeT Tok yepe3 KOMOMHUTENbHBIE PE3HUCTOPHI pene. JIaMmbl MPH TOM ropsT ¢
MEHBUIMM HaKaJloM, yMEHbIlas clensiiee AeHCTBHE C3anM ABHXKYLIMMCS 3kHNaxam. Tok B
obMoTKy pene 10 Teyer 1o uenu: akKyMy/nsTopHas 6aTapes - ykasaTenb TOKa A, KJIEMMbI
“30/17- “30”- “int” BbIKJIIOYATEIIS 30XKHT'AHHA - IPEIOXPAHHTEND 3 IPABOTO OI0KA - KIIEMMbI
“H” n “I” BbIKIIIOUATEIIA HADYXHOIO OCBEILEHHS - KJIEMMBI “7”’ 1 “3” BblKUTIOUaTeNs S aBapHii-
HOH CHrHAIM3aUHH - KleMMa “1” - o6MoTKa ¥ kiemma “2” pernte 10 - klleMMblI *“-” pepbiBaTe-
114 yKa3areieii I0BOPOTOB H aKKyMYJIATODHO# GaTapeH.

Bbikit04eHHE CHIHATIOB TOPMOXKEHHS POH3BOAMTCH BblkuItouaTesneM 9. [Ipu atoM Tok
JaMIIbl CHTHAJIOB TOPMOXEHHS TEUET MO LEenu: “+” aKKyMyJIsaTopHOH 6aTapen - yka3atenb
TOKa A - kiiemMbl “30/17 - “30” - “int” BbIK/IHOMATEJI 3a)KHIaHAA - IPEOXPAHHUTEND 3 IPaBOro
Onoka - xiemMa “H” BbIxJIloyaTens Hapy»HOro OCBELIEHHS - KJIEMMbI BbIKJIIOUATE S CHIHa-
JIOB TOPMOXKEHHS - KOHTAKThI (MK Pe3HCTOP) M KileMMbl “7” 1 “8” pene 10 - namiibl curuainos
TOPMOXEHHA 3aHHX PoHapeH 11.

BrtioueHne aBapuitHON CHIHAIN3A1[HH IPOU3BOAHUTCS BLITATMBAHHEM KHOIKH BbIKJIIO-
YaTenq aBapuitHOH CHIHanmH3auKH 5. B 3TOM cilydae my/IbCHPYIOLINH TOK TEYEeT B CHIHAMb-
Hble JIaMITbl yKa3areseH moBopoToB 00oux 6opToB IO Uen: “+” 6arapen Ab - yka3atenb Toka
A - npeioXpaHuTelib 3 1eBoro Sopra - xiieMMbl “2” 1 “6” BbIKIIIOYaTe % aBapHHHOH CUI'HAIH-
3alHH - KJlemMa “+” npepbiBarens 7 ykazartelieit noBOpOTOB - KOHTaKThHI H kiiemma “IT” aToro
pene - KiIeMMbl “8”, “4” u “5” BbIKTIOUaTENA aBapHiHON curHanu3aunu 5, knemmst “I16” n
“JIB” npepbiBatens 7, Bbixonuble knemmbl “ITT”, “IT3”, “JIT”, “JI3” - nammbl yka3zatenei
oBopoToB 0boux GopTos 1.

Ilpameyanne.

1. Co BpeMeHEM 3aBOIA-H3rOTOBHTENbL OTKa3alci OT [BYyXpEeXHMHOH CBETOBO#H

CHTHAJIU3aLMH M PEJIE PEXXHMOB CBETOBOH CHIHANM3ALMHK HE ycTaHaBnuBaeTcs (puc. 2.77).
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Puc. 2.37. Buewnnii B KOHTaKTHbIX pese nosopotos PCISOIT u PCISOH
(macwitab 1:2).
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Puc. 2.39. MonTtaxHas niata pene nosoporos PC950IT - sapuanr |
(macwrab 1:1).
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Puc. 2.40. IIpuHurnuanbHas cxema peie nosoporos PCISOH - sapuant 1.
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Puc. 2.41. MouTaxsuas ruiara pesne nosoporoB PCISOH - Ha 6ase pene PCISOIT BapuanT |
(macwuTab 1:1).
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Puc. 2.42. lpusunnunansiag cxema peie nosoporos PCISOIT - sapuant 2.
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Puc. 2.43. MonTtaxnas niara peae nosoporos PC95011 - sapnanT 2
(macwrad 1:1).
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Puc. 2.44. [TpunuunuansHas cxeMa penc nosoporos PCISOH - sapuant 2.
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Puc. 2.45. MonraxHas nnara pene nosopotoB PC950H - na 6ase pene PC950I1 sapuanT 2
(macwitab 1:1).



6. PEJIE TOBOPOTOB 231.3747

C 1985 rona Ha aBTOMOGMNHN ycTaHaBnuBaloTca pene 231.3734, sbmonHeHHble Ha
JMCKPETHBIX 23neMeHTax (3aMenseT pene 23.3734 6e3 BCAKMX nepedenok B cXeme).

BHellHee OTIHYHE COCTONT B OTCYTCTBHH BbiBoAa “5” y pene-npepsiBarens 231.3734
(puc. 2.47-a) 1 “rumIoc” HCTOYHHMKA MTUTAHUA y HEro Nofaércs Tonbko Ha BeBoA ““17. [Toatromy
npoBoa coeaMHsAIOWMKIH BbiBOA “5” pene 23.3734 ¢ BbIBoAOM “6” BbIKIIOUATENA aBAPHITHOH
CHrHAJIM3aLMH TENeps He HyXeH (puc. 2.46).

[IpuHUMHaTBHAA CXeMa H MOHTa)XXHAA NJ1aTa NPEACTaBeHb! Ha puc. 2.48,2.50 u2.49,
2.51.

Yrobul npu HeobxonuMocTH MOXHO ObIO yCTaHOBHTH pene moBopoTtoB 23.3734
B3ameH 231.3734, neob6xonumo ybennThCs B HATMYHH NEPEMBIYKH MEXAY BbIBOAaMH “17
*“5”, B KOJIOZIKE KTYyTa NPOBOIOB NOAKIIOYEHHOH K pesie.

231.3747
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Puc. 2.46. Cxema cBETOBOH CHTHAJIM3aLMH NOBOPOTOB H aBapHHON CHrHAJIM3ALMH
aBromo6ung BA3 - 2106 ¢ pene nosopotos 231.3747 (unu ero aHanoramu):

1 - curHanbHble NaMnbl; 2 - 1aMNbl GOKOBBIX MOBTOPUTENEH;
3 - nepexnmiouarens ykasareneH noBoporos; 4 - pene NoBopoTOB; 5 - KOHTPOJIbHAA JIaMNa;
6 - BbIKJIIOYATEIb aBAPHHHOH CHrHAIM3ALIHH;
B3 - BeikmIOuaTens 3axurauus; Ab - akkymyasropHas 6arapes;
npefoXpaHuTEnb 9 - BepxHeil (Gonbloi) KONOAKH NPEAOXPaHHUTENEIH;
npeaoXpaHHTENDb 6 - HHKkHEHR (MasleHbKOI) KONOAKH NpeaoXpaHUTeneii.

7. PEJIE NTIOBOPOTOB 231.3747-01

BHewHu# BU penie NOBOPOTOB M0Ka3aH Ha pHC. 2.47-6.

[puHUMNNanbHAA CXeMa H MOBTR)XXHAA IUIaTa NpeacTaBleHs! Ha puc. 2.52 u 2.53.

[Mpumensemoe B 6noke pene K1 uMeer cnabyio KOHTakTHYIO Fpynny, 4TO NPHBOAHT
K 4acThIM MOJIOMKaM peJie IOBOPOTOB.
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Puc. 2.47. Buciunnii BUg KOHTakTHbIX peic NoBOpoToB: a - 231.3747; 6 - 231.3747-01; B - 64.3747; r - 23.3747
(macwrad 1:2).

expert22 gna http://rutracker.org




+ KPACHAR TOUKA - I(IC111A O6motka pene K2 conepxur 10 sBuTKOB
3ENEHAA TOWKA - KAC1115 )
nposonom I13J1 nnamerpom 0,8 + 1 MM.
R2 - onpenenser nopor cpabarbisanus pene Kl.

09

1
KAC111A KAac111b

PRI TR

VD2
KACI1116

R7

RI R6
M24 k5

KT8ISI"

Puc. 2.48. IpuHurnuansHas cxeMa pesie nosopotos 231.3747 - sapuanT 1,
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Puc. 2.49. MounraxHas niara peijie noBoporoB 231.3747 - papHaHT |
(macwrab 1:1).
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Pnc. 2.50. [lpunumnnanshas cxema pene nosopotos 231.3747 - BapHanr 2.
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Puc. 2.51. MoHTaxHas ruiata peie nosoporos 231.3747 - apnaur 2
{(macurra6 1:1).
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Puc. 2.52. [IpnHuunuanbHas cxema pene nosopotos 231.3747-01.
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Puc. 2.53. MounTaxHas nnara pene nosoporos 231.3747-01
(macuirab 1:1).
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Puc. 2.54. punuununansHas cxema pesie nosopotos 64.3747.
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Puc. 2.55. MouTaxcHas ruiara penie nosoporos 64.3747
(macwtab I:1).



8. PEJIE NIOBOPOTOB 64.3747

DnekTpoHHbI npepbiBaTenb 64.3747 mnpenHasHaueH I 3aMEHbl TaKUX pene
noBopoToB, Kak: 231.3747, PC950 u ux aHanoros.

BHelHu# BU pene MOBOPOTOB NMoka3aH Ha puc. 2.47-B.

INpuHUKNHANBHAS CXEMa U MOHTa)KHas I1J1aTa MPEeACTaBIEHbI Ha pUC. 2.54 u 2.55.

9. PEJIE NOBOPOTOB 23.3747

BHewHuii BUg pene MOBOPOTOB MOKa3aH Ha puc. 2.47-r.

IpuHuKNHaMTLHAs CXEMa M MOHTAXKHas IUIaTa HE MPHBOAATCA, TaK KaK BHYTPH
HaxOM/IaCh YHCTas XanTypa.
IIpumeuanue.

Kak noka3sslBaeT MpaKTHKa B KOPITyce NPEACTaBICHHOM Ha pHC. 2.47-T, XOpoIuMX pee
MOBOPOTOB €L HE NTOMNajanoch.

10. PEJIE NIOBOPOTOB 491.3747, 492.3747

Buewnuit Bua pene NoBOpOTOB Moka3aH Ha pHc. 2.56.

[MpuHuMnuanbHas cxeMa ¥ MOHTaXKHbIE TUIAThl MpeEACTaBIeHs! Ha puc. 2.58 u 2.59,
2.60.
IIpumeyanne.

HHorza B B npouiecce paboTbl, MPH HCIPABHBIX CHTHABHbIX JIAMIIaX, PeJle MOBOPOTOB
CaMOMPOU3BOILHO YBETMYMBAET YAaCTOTY MUIaHHA JaMIL. [ CHYUXKEHHSA 4acToThl cpabaThl-
BaHHA peJie MOXKHO YBEMYHTD B [1Ba pa3a EMKoCTb KoHAeHcaTopoB C1 n C2.

Puc. 2.56. Buewmnuii Bun pene nosopotos: 491.3747 u 492.3747 - nBa BapuaHTa
(macmrab 1:2).
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Puc. 2.57. Cxema cBeTOBOH CHrHaIH3alMHU MOBOPOTOB U aBapHHHON CHTHAIH3aUHK
aBTomoOuns MK - 2126 (A3JIK - 2141, -21412)
¢ pene noBopotoB 491.3747 (MM ero aHajoramu):

1 - cHrHasnbHbIe JaMbl; 2 - 1aMIIbl GOKOBBIX MOBTOPUTENEH;
3 - nepekroyarens ykasaresnei MoBopoToB; 4 - pefie IOBOPOTOB; 5 - KOHTPOJIbHASA JaMila
yKasatenei MoBOPOTOB; 6 - BHIK/IIOUATEb aBAPHHHON CUTHATH3alIMH;
7 - KOHTPOJIbHAA JJaMIa aBapHIHON CHIHATH3aUKH B GJIOKE CHIHAJIBHBIX JIaMn
(Tonbko nns aBToMobuns MX - 2126);
B3 - BeikmOuaTens 3axuraius; Ab - akkymynstopuas 6atapes;
npenoxpanuTteny 5 u 11 - B 61oke pese U MpexoxpaHuTesnci.
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Puc. 2.58. [TpuHunnuansHas cxeMa pene nosopotor 491.3747, 492.3747.
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Puc. 2.59. MonTaxHas niarta pene nosopotos 491.3747
(macmTab 1:1).
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Puc. 2.60. MonTaxHad 1u1ata pesie noBopotos 492.3747: a - sapuauT 1; 6 - BapHanT 2
(macwTa6 1:1).
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2.3.4. BECKOHTAKTHO-TPAH3UCTOPHBIE PEJIE [IOBOPOTOB HA 12 BOJIbT

1. PEJIE NIOBOPOTOB MKPII-4
C PEJIE TOKA I1-H)XKPII-4

Aptomobuau “MockBuy”-412M3, XK-21251, NXK-2715 ocHamuieHs! TpaH3UCTOPHBIM
npepsiBatesiem ykasarened nosopotoB WXKPI1-4, paGotarouinm B KOMILIEKTE ¢ pelie TOKa
[1-NKPT1-4.

BHemnuii BUA nmoka3ax Ha puc. 2.61.

CxeMa NOIKIIOUEHHS pelie MOBOPOTOB M pelic TOKa MoKaszaHa Ha puc. 2.62.

[IpyHUMNHAIBLHBIE CXEMBI M MOHT)XHBIE [U1aThI pejie MOBOPOTOB C peJie TOKa Mpei-
cTaBleHsl Hapuc. 2.63 n 2.64.

QPyHKUHMOHANBHO NPEPBIBATENL COCTOHT M3 3aJAIONIEro reHepaTopa yrnpaBmsiomnX
UMNYIbCOB, COOPAHHOTO Ha HECKOJBKHX TPAaH3UCTOPAaX M KOMMYTHPYIOLIEro JeMEHTa, B
Ka4yeCcTBE KOTOPOTO HCIIOIb3YETCA TPAH3UCTOP, KOTOPBIE COGPaHbI B OXHOM KOpITyCe.

B npyrom koprnyce co6paHO yCTPOICTBO KOHTPOJIS HCIIPABHOCTH CHTHANBHBIX JIaMII
(pene TOKa), OCHOBHBIM JJIEMEHTOM KOTOPOIrO SBISAETCS IEpPKOHOBOE IEKTPOMarHHTHOE
pene.

[MpuHUKD neiicTBUA pene NOBOPOTOB CIEAYIOWMH: MPH BKIKOYEHHH OBOPOTa nepe-
KJIo4aTeseM, 3afalolini reHepaTop nonaéT ynpasisioniMe UMIYIbChl Ha BHIXOAHOH CHUJIO-
BOIl TPAH3MCTOP, KOTOPbIi, OTKPbIBAsACh, NMOJaéT HampspkeHWe GOPTOBOM ceTH Ha Aammsl
yKasareaeH NoBOpOTa C 4aCTOTOM, PAaBHOH 4acTOTE YNPABJIAIOLIMX MMIYIbCOB 3a0aI0MIET0
reHeparopa. B pesynsrare nansi Murarot ¢ 3ananHo# 4acToToii.

IIpn 3TOM, TOK, MpoTekalomMit yepe3s 06MOTKy repkoHoBoro pene K1 ycrpoiictsa
KOHTPOJISL HCMPABHOCTH JIaMIl, MPH MCIPABHOM COCTOSTHHM CHIHANBHBIX JaMI JOCTATOYeH
s 3aMblkanus kOHTakToB K1.1 repkona.

Ecnu neperopyt onHa M3 1ami ykasaresei oBopoTa, KoHTponabHas dammna KJl aunér
MHraTh ¢ NOBBILICHHOI 4acTOTO.

2. PEJIE MOBOPOTOB I13C-M
DnextpoHHbIH npepbiBatens [I3C-M npenHasHaueH Ui 3aMEHBI TAKHX pesie MOBOPO-
TOB, Kak: 231.3747, PC950 u ux aHanoros.
BHewnui BMI noka3aH Ha puc. 2.65.

[puHuKnuUansHas cxeMa H MOHTAXHas [L1aTa pejie OBOPOTOB NPEACTABICHBI HA PHC.
2.6512.66.

2.3.5. KOHTAKTHBIE PEJIE IOBOPOTOB
HA MHKPOCXEMAX CEPHHU K561 (K176)
1. PEJIE NOBOPOTOB 23.3747
BHemnnii Bua nokasad Ha puc. 2.67.
[puHUMNMATbHAS cXeMa W MOHTa)KHasl 11J1aTa peJjie OBOPOTOB MpPEACTABICHbI HA PHC.

2.6712.68.

[puHuMO paGoThl aHaIOrMueH paGoTe pefe yKasaress oBOPOTOB ONMCAHHOIO HIKE.
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Puc. 2.61. Brennii Bua pene nosoporos MKPII-4 u pene toka [T-MKPII-4.
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Puc. 2.62. CxeMa CBETOBOH CHIrHAIM3ALMH MOBOPOTOB M @BAPHITHOM CHIrHANM3ALIMH
aBTOMOOMITel “Mocksuu” - 412 UD, UK - 21251, XK - 2715
¢ pene nosoporoB HXKPI1-4 (12 B; 2X21+1X 3 Bt) u pene Toka I1-MDKPII-4 (12 B; 4,5 A):

1 - curHanbHble Namibl; 2 - namibl HOKOBBIX MOBTOPHUTENE;

3 - nepexiroyaTenb ykasateneii IoBopoTos;
4 - pene nosoporoB MXKPII-4 u pene toka [1-WXPI1-4;
5 - KOHTPOJILHasA IaMMa yKa3zaTeneii NOBOPOTOB,;
6 - BLIKJTFOYATENb ABAPHITHON CHUTHATM3ALINH;
B3 - BeikrO4aTEND 33KHraHus; Ab - akkyMynaTopHas Oatapest;
npenoxpanuteny 7 u 10 - B 610ke nperoxpaHUTENe.
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Puc. 2.64. Montaxssie naars pene nosopotos VIXXPI1-4 u pene Toka [1-HDKPII-4
(macmrab 1:1).
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Puc. 2.65. Brewnuii Bua u npuHUMNHanbLHAs cxema pesie nosopotos [TDC-M.

VT8
KT816A

X o
+




C1,,20u0x25V
+

VI2
VT1 {5 H KT315B
KT200E B vy

VT4 |9
KT209E

KTSien VT3 KT36IT

§| VT6 KT8I16A

Puc. 2.66. Monraxxnas nata pene nosoporos [19C-M
(macwutab 1:1).
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Puc. 2.68. MouTaxHas nata KOHTAKTHOTO pene nosopotos 23.3747 Ha MuKkpocxeMe cepuu K561
(macuurab 1:1).
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2. PEJIE YKA3ATEJIA NOBOPOTOB

DNeKTPOHHbIE pelie yKa3aTels IOBOPOTOB, YCTAHABIMBAEMbBIE HA COBPEMEHHbBIE ABTO-
MOOHIH, KaK U MPEIILECTBYOUINE MM TEIUIOBbIE, CPAabaTHIBAIOT HE Cpa3sy MOCIE BKIIOYEHHS,
acnycrs | + 1,5 cekyHapl, 4To cHHxaeT 6€30MacHOCTb IBHXKEHHUA.

XapakTepHast 0COOCHHOCTb ONMHCHIBAEMOro YCTpoicTBa (pHc. 2.69), cobpanHoro Ha
OZHOW MHUKPOCXEME U TPEX TPAH3HUCTOPaX, 3aKIIOYAETCS B TOM, 4TO paboTa ero HauMHaeTCs ¢
ropeHHs JIaMI yKa3aTeJis MIOBOPOTOB, a He ¢ nay3bl. OHO, KpOMe TOT0, MO3BOJIACT MO APKOCTH
CBeYeHUs KOHTPOIBHOM JIaMITbi Ha MaHeIM TPUOOPOB aBTOMOOHJIS ONpeiesiATh LeNOCTHOCTD
HHTE#H CHrHATBLHBIX 1aMIl. YacToTa BiuIroueHus namn - 1,5 +2 ',

OcHOBOI1 pene ykasaTenst IOBOPOTOB CIYXXHMT reHepaTtop UMIYJIbCOB, COOpaHHBI Ha
noruyeckux anementax DDI1.1, DD1.2, DD1.4. Onement DD1.3, o6pa3yrouinii ¢ aneMeH-
toMm DD1.2 RS-Tpurrep, obecnicunBaer 3anyck reHeparopa npH MEpekIOYEHHH TIEPEKTo-
yaTens ykasatensa noBopoTos Il B 0nHO M3 KpaitHHX MOJI0KEHHH.

Toka nepexnroyarens [1 HaxoauTcsa B HEHTPaNbHOM IIONOXKEHHH, Ha BHIBOZ | 31eMeHTa
DD1.3 uepes pesuctopsl R8 1 R4 mocTynaer oT MCTOUHHKA NUTAHUS HAMpsXKEHHE, COOT-
BETCTBYIOLLEE YPOBHIO JIOTH4ECKOH 1, ycTaHaBIMBAIOLIEE TPHITEP B EAMHHYHOE COCTOSIHHE,
3anpeilas reHepaurio MMImynbeoB. B 31o Bpems Tpansuctopsl VT 1 1 VT2 3akpbithl, 06MoTKa
anexTpomaruuTHoro pene K1 obectouena, Ha Bxozne aneMenta DD1.1 ypoBeHs norudeckoro
0, konaencarop C| 3apsrken 10 Hanpsbkenns 8 B (’numtoc” Ha npaBoif, no cxeme, oOknanke).

Tlpn yctaHoBke MOABHXHOTro KOoHTakTa mepekmodarens IT B moboe u3 kpainnx
MonoXKeHHit Ha BuiBoZ | anmementa DD1.3 depe3 curHanbHbIE J1aMITBl, NPABOrO MW JIEBOTO
Boptos u pesucrop R4 nopmaéres wanmpshkenue soruueckoro 0, KOTOpoe mepexaiouaer
TpHrrep B HyneBoe coctosHue. OnHOBpeMeHHO Ha Bhixoae dneMenta DD1.4 noseasercs
ypoBeH»b Jlorudeckoit 1, oruero Tpausuctopsl VT 1, VT2 otkpsisatorcs, pene K1 pitoyaer
curHanbHble naMnbl. TOk, Tekymuil vepe3 HHX, cO3a€T Ha pesuctope R9 mamenue
HanpsHKEHHUs, KOTOPOE OTKpbIBAacT TpansucTop VT3 M BKiIIO4aeT KOHTponbHYIO nammy K.

Teneps konpeHcarop Cl1 HauuHaeT pa3pskarbca yepe3 pesuctop R2, BbixoaHoe
conporueienc nemenTa DD1.2 (Ha ero Bbixone ypoBeHb joruueckoro 0) H BHYTpeHHuU#
BXoaHO! 3awmTHBINA auoa anementa DDI1.1, Kak Tonbko Tok paspsanku koHuencaropa Cl
CTaHeT MEeHbllie TOKa yepe3 pe3nuctop R1, Hanpskenue Ha Bxone anementa DD1.1 haunnaet
noBbilarbes. Korma oHo nocturueT mopora cpabateiBanus snementa DDI.1, 1o Bce
JIOTHYECKHE 3IEMEHTBHl TeHepaTtopa MEPeKIoualoTcad B TIPOTHBOMOJOKHOE COCTOSHHME,
tpansuctopbl VT 1 u VT2 3akpororcs u pene K1 ornyctur sixops. [Ipn 310M Ha oda Bxoaa
anementa DD1.2 Gyner nonau (uepes pesrctop R2 u konaencarop C1) curnan srorudeckoi 1,
a uyepe3 pesuctop R1 morteueT TOK, nepesapsukarowmit konmencarop Cl B cTopoHy
yMEHbLICHH HanpshkeHHs Ha BXoaHoM 3nemente DDI.1 reneparopa. Korma ke 3T0
HanpsKeHHe CHU3MTCA J0 mopora cpabarbiBanus snementa DDI.1, Bce noruueckue
9JIEMEHTBI FeHEepaTopa CHOBA MEPEKIIOYATCS, TPAH3HCTOPBI OTKPOKOTCS, IAMITBl BKTIOUATCS H
T. I

Ecau nepettoyarens I1 yCTaHOBHTE B HEHTPANbHOE MOJIOKEHHE B TOT MOMEHT, KOTa
Uenb NHMTaHMA JIaMN pa3opBaHa, Ha BXodax aneMmenTa DD1.3 mosBHTCS cHrHan BBICOKOrO
YPOBHA H ¢ BbiXxoaa 3 curHai joruyeckoro 0 mocTynuT Ha BbiBox S anementa DD1.2 u
3anpeTT JanbHeR Iy paboTy reneparopa. [1pu BEIKITIOUEHHH pesie B MOMEHT FOpeHHs JIaMIl
(Ha BepxHeM no cxeme Bxoze Mementa DD1.3 - norudecknit 0) reneparop coopmupyet
MOCIEAHHH UMITYJIBC NTOMHO AMTEIBHOCTH, IOCJIE HEero ypoBeHb JIoruyeckoro O Ha BeIXoae
3TOTO IEMEHTA 3allpeTHT paboTy reHepaTopa, HO JIaMITbl BHIKITHOYATCA B MOMCHT pa3Mbl-
kaHus kouTakros 1.

B kayweMm pexHMe IeHEpaTop BCErAa HAaXOAMTCS B TAKOM COCTOSHHMH, 4TO MpH
BKJIKOYEHHH YKa3aTess MOBOPOTOB, IaMITbI BKIIKOHAIOTCS cpa3y e, 6e3 kakoH-1ubo nayssi.

Tpauauctop VT3 KOHTpOIHMPYET UCMPAaBHOCTL CUTHANBHBIX JaMi. Ecau obe nmammnb
Kaxxaoro 6opTa MCIpaBHBI, TO MAJCHHE HaNpPsKGHWs, cO3jalolueecs Ha pesuctope RO,
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Puc. 2.69. IlpnHunnnaneHas cxeMa pene yka3aress MoBOPOTOB (KOHTAKTHbIH BapHaHT).

*
R9
kR3 RIO )
VT3
————
o [} o [}
- n Kn +

Pnc. 2.70. INpuHunnuaneHas cxemMa BbIXOJHOTO KacKaZia pesie ykasarens NoBOpOTOB
(OeCcKOHTAKTHBIH BapHaHT).
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OTKpoeT Tpausuctop VT3 u koHTponbHas amna KJl cTaHeT BKIIOYATLCs B TAKT € JIaMIaMu
yKa3aTeJs noBopoTOB. Ho eciin HUTb 0AHO# K3 apbl 1aMII IEPErOPHT, TO NaicHHE HampsiKe-
HHMA Ha pe3ucTope RY OkaXeTCs HEAOCTATOYHBIM A4S OTKPbIBaHHMA Tpausucropa VT3 u
KoHTpobHas namna KI e BkmounTes.

Pesucrop R2 ciyxuT [Uis OrpaHM4eHHs TOKa mepe3apsakn konzaeHcaropa Cl u
HanpsDkeHUs Ha Bxone anemeHnTa DDI.1 reHeparopa, a pesnucrop R10 orpaHn4HBaeT TOK
6a3bi TpansucTopa VT3.

Bce pesuctopsl, Henonb3oBaHHbIE B yeTpoiicTBe, kpome R9 - MJIT, konaeHcaropsi -
KM-6. Peauctop RY - 0Tpe3ok BbICOKOOMHOrO MPOBOAA AHAMETPOM 1 MM, ConpoTHBiieHHe
KOTOpOro noaGMpaloT NpH HajlakHBaHMH. BHauane WTHHY npoOBOAA 3TOTO pesncropa GepyT
TaKoM, yToObI ero conporuaenue 6610 0,3 + 0,35 OM. CBepHYB CIHPalbiO, KOHLIL! IPOBOAA
Kpensat Ha ruiare MmoObIM crnocoGoMm, oOecrneunBalOINM HANACKHOE COCAMHEHHE C
TOKOHECYIMMH KOHTAKTHLIMH IUIOLIafIKaMHK neyaTHo# rutarel. Pene K1 - TKES2I1]] (Bce
rpynnsl KOHTaKTOB COEAMHEHBI MapaLIeNbHO), TPYKHHbI KOTOPOTO OTPETYJIMPOBaHbI Ha
cpabarsiBaHHue penie npH Hanpspkenuu 8 B. Tlpuronusl w apyrue pene, paccunTaHble Ha
pabouee Hanpskenne 12 B u Tok uepes koHTakThl o 10 A, HanpuMep, oT mpepbiBaTes
ykasarens nooporoB PC950 nnu aBromoSunbHoro pene curiasios PC503.

Crabunurpon KC182E mMoXHO 3aMEHHTb JIIOOBIM IPYTHM C HampshKEHHEM CTabu-
mzaund 7 + 10 B. BmecTo Tpansucropa KT3 15T nonofaér mo6oit apyroit ManoMoLIHbIH
KpeMHHeBbIH n-p-n Tpansucrop. Tpansuctop VT2 - mo6oit kpeMHHEBBIH, CTPYKTYDBI N-p-11,
C IONYCTUMBIM TOKOM KOJUIEKTOpa HE MEHee paboyero Toka snexTpoMarsutHoro pese Kl.
Tpausucrop VT3 moxet GbiTh JitoObiM 13 cepuit KT814, KT816.

Mukpocxemy K176JIA7 moxHo 3ameHnTb Ha KS61JIAT.

XKenarenbHylo 4acTOTy BKJIIOYEHHS CHTHAIBHBIX JIAMI YCTaHAaBIHMBAKOT MoaOopko
xorpaeHcaropa Cl, a paboumii pexxum Tpansucropa VT3 - noaroHkod conmpoTHBIECHHS
pe3sucropa R9.

[pucrynas k momroHke conpoTuBieHHs pe3ucTopa R9, neBbli (110 cxeme) BbIBOX
pe3suctopa R10 oTxitouaroT OT miarTel ¥ NpUNanBaloT K HEMY THOKHI MPOBOAHMK, a MEXIY
NOABIXHLIM KOHTAaKTOM nepekitoyarens [11 u koprmycom (0OIIMM MPOBOIOM) BKJIKOYAKOT
OAHY M3 CHTHAJbHBIX JIAMI YKa3aTels MOBOPOTOB. 3areM, MOMKIIOYHB YCTPOHCTBO K
HCTOYHHUKY MUTaHUA, NepeMelieHHeM CBOGOIHOrO KOHia rHOKOro MpoBOIHHKA 110 TPOBOLY
pesucropa R9 BepxHero (110 cxeme) BbiBoAa J0OHBAIOTCS 3aropaH1s KOHTPO/LHOM namibi Kl
Ha nonHyo Apkocth. HaiineHHyto Takium 06pa3oM IHHY nNpoBoOAa yKOpa4HBaioT Ha YeTBEPTh
- 310 M OynmeT ¢akTHuyeckas JUIMHA MpoBoia pe3ucropa. Ecnm BCE ke OkaxeTcs, uTo B
YCTaHOBJICHHOM Ha aBTOMOOMJIE YCTpOWCTBE NpH BKJIIOYEHHH YKa3aTens MOBOpPOTa H
HCTpaBHBIX CHIHAJIBHBIX JIaMIaX KOHTPOJbHAs JaMIia He 3aropaercs, To Mexay 0a3oi
Tpansucropa VT3 u oOwuM npoBoAoM NMpHAETCA BKIIOYHTL JAONOIHHTENBHBIA PE3HCTOp
conporusjieHdeM 3 + 10 kOm.

HanexHocTb paGoThl yCTPOHCTBa MOXHO MOBBICHTB, OTKa3aBILHCh OT HCMOML30BAHHUS
B HEM JIEKTPOMarHMTHOro pesne. JUi1 3Toro B HEro Haio BBECTH €L OAWH TPAH3HCTOP CEPHH
KT818 (ua puc. 2.70 -VT4). Kosdduument h21s 3Toro TpaH3uCTOpa NMpH TOKE KOJUIEKTOpA
10 A nomxeH OulTh HE MeHee 40.
A eciM 3TOT JONOMHHTENbHEIH TpaH3ucTop Oyner mobbim n3 cepun KT825, Torna MoxHO
HCKITIOYMTH €€ u TpaHsucTop VT2, a Takxke pesnctopel R6 u R7. HomuHane! pesucropos
R11 n R12 ana sroro cnyyas oGo3HaueHbl Ha puc. 2.70 B cxobkax. Tpansucrop VT4
YCTaHaBIHBAIOT Ha HEGOIBILIOM TEMNJIOOTBOJE .

HanpskeHne nuTaHMs YCTPOHCTBA CHMMAIOT C 3aXHMOB 3aMKa 3axurauus. Jlna
aBapuiHOH CHrHaJM3auMM HanpsPKCHWE NMUTAHUA MOJAOT B OOXOA 3aMKa 3aKHTaHHA W
COeIMHSAIOT BMECTe BCe TPH BbiBoAa nepekntoyarens Il
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2.3.6. BECKOHTAKTHBIE PEJIE ITOBOPOTOB
HA MUKPOCXEMAX CEPHH K561

1. BECKOHTAKTHOE PEJIE YKA3ATEJIA NOBOPOTOB

OcoBeHHOCTEI0 ZAHHOIO pelie ABNAETCA MHHUMANTLHOE BpeMs CpadaTbiBaHHs.

B BBIKJIFOYEHHOM COCTOSHHH pefie He MOTpebIseT 3HEPIHH, YTO BLIFOHO OTIIHYAET €ro
OT HEKOTOPbIX aHAJIOTHYHbIX MEKTPOHHBIX peJIe.

Kak nokasano Ha cxeme (puc. 2.71), npeanaraemoe pesie MOAKIIOYAETCR TONLKO ABYMS
NPOBOJHHKAMH: OIHUM - K GOPTOBOH CETH, IPYTHM - K IEPEKIIIOYATEIIO TOBOPOTOB.

Pene cocToMT M3 ABYX HECHMMETPHMUHBIX MYNLTHBHOpAropos, coGpaHHBIX MO
TpanMUHOHHOM cxeMe. MynsrHBHOpaTOp Ha anementax DD1.1, DD1.2 ynpasnseT MOIUHBIM
KITH040M Ha TpaH3ucTope VT 1 M OZIHOBpEMEHHO NEPpHOAHYECKH 3aMyCKaeT 3BYKOBOI reHepa-
Top HaneMenTax DD1.3, DD 1.4, k BLIX0AY KOTOpOro NOAKIIOYEH M3nyyartens HA L.

PaGoraer pene cneayroiunm obpasom. Kak tonbko nepekmouarens Il okaseiBaercs B
OIHOM H3 KpaiHHX NOJIoXKeHHH, BbIBOA 7 MUKPOCXEMbI YEPE3 CONPOTHBIICHHE JIaMIT OKa3biBa-
eTcs COeNMHEHHBIM C KopnycoM (MHHYcOM OaTapen), U reHeparop Ha snemeHtax DDI.1,
DD1.2 3anyckaerca. OH nepHOAMYECKH OTKpbIBaeT TpaH3ucTop VT1, nammel MHMraior c
4acTOTOH, onpenensemoit BennunHamu R1 u Cl (npumepHo 2 I'u). OxHOBpeMEHHO H3nyya-
Tenb HA 1 n3naér npepbiBUCTBIN 3BYK € 4acTOTOM, onpeaeisiemoni R2, C2.

INapameTpuueckuii crabuinsarop Ha sneMmenTax VD1, VD2 Heobxoaum is coxpaHe-
HMA HEM3MEHHOMN YaCTOTHI MHTaHHA JIaMI 11PH koneGaHuAX 60pPTOBOrO HaNpsAKEHHA.

Mukpocxemy DD1 K561JIA7 moxHo 3aMenuts Ha K176JIA7, K561JIE5,K176JIES.
Tpauaucrop VT1 moxer ObiTb ¢ aApyrumu Oyksamu. Crabwmutpon VDI 3amenserca Ha
KC212, mmon VD2 Ha nwoboi apyroit, noaxoaswnii mo toky. Manyuarens HA1 mMoxHo
samenuts Ha 3111, 3112, 3114, 3115. 31112.

Tpansucrop VT1 HeoGXOXMMO yCTaHOBMTb HAa TEIJIOOTBOA, M3OAMPOBAHHBLI OT

xopnyca.
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Puc. 2.71. [lpuHunnuanbHasg cxeMa 6€CKOHTAKTHOTO PeNe yKa3aress 1OBOPOTOB .
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Puc. 2.72. BHewHui BUA pesic NOBOPOTOB Ha MUKpocxeMax cepuu K561:
a - KOHTakTHOro 23.3747; 6 - GeckoHTakTHoro IPCIT-01 (B kopnyce pene BYC-1); B - 6eckonrakrroro PI[104
(mactuta6 1:2).



2. PEJIE 1TOBOPOTOB D PCI1-01

DnextpoHHoe pene nosoporoB JPCI1-01 (8 kopnyce pene BYC-1 ¢ ycTaHoBAeHHBIM
CBEPXY PaaMaTOpPOM LA OXJAKACHHS BBIXOXHOTO CHIIOBOrO TPAH3HCTOPA) NMpeaHa3HAYEHO
s 3ameHsl pene PC950.

CxeMa MoAKITIOHEHHs aHAIOTHYHA CXeMEe 3aMEHAEMOro pelle.

Brenrunii Bua nmokasaw Ha puc. 2.72-a.

[TpHHUMNHANIBHAA CXeMa H MOHTaXHas fulaTa pelie MOBOPOTOB MPEACTaBIeHbl Ha PHC.
2.73n2.74.

3. PEJIE 1TOBOPOTOB PI104

Pene mosopotos PI1O4 (3. 229. 003 TY) “UMnynbc  npeaHa3sHaueHO JUTA 3aMEHBI pelTe
PC950E 1 PC950H.

CxeMa NoqUIIOYEHNS aHATIOTHYHA CXEME 3aMEHAEMOro pere.

BHelrnnii BMA Mokasad Ha puc. 2.72-0.

[TpHHUMIHaTbHAA CXeMa M MOHT@XKHas UIaTa pelie MOBOPOTOB MPEICTaB/IEeHbl HA PHC.
2.75u2.76.
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Prc. 2.74. Monraxsas nnara peie nosoporos IPCI1-01 (s soperves noachMCdd
(maciurab 1:1).



88

K BbiBOdy 14
DDi

VDI
i KC215XK

K sbiBony 7
DD1

I

DDI l
K356171A7 2

Imo

VTI
3k6

R3 KT315B

L1 %) Dﬁ. 0“5
N1
InpA Bx.
2181 Ies.

VT4
10k KT&148
VT3
KT8371

N s S
t—%F

——
L

B3

BK422

]

B NMNOJIOKCHHK

BBLIKJIIOYICHO

Puc. 2.75. llpununnuansias cxema pene nosoporos PI1O4.




O KI8T O O a2 - voud O

Puc. 2.76. MoHTaxxnas nnara pene nosopotos PITO4 (nnoxo# BapHaHT)
(macmTab 1:1).



2.3.7. JJIEKTPOHHBIE KOHTAKTHBIE NPEPBIBATEJIN YKA3ATEJIS IOBOPOTOB
HA MUKPOCXEMAX CEPHUH K224I'T2

1. PEJIE TOBOPOTOB PC950E (PC950H)

Mockonexy npuMeHeHHe pene-npepuisarens PCISOb Ha aBTOMOGHAX C ABYXPEXKHM-
HOH CHrHanu3auuei He onpasjana ceds, T. K. CXeMa KOHTPOJI1 3a HCIIPABHOCTBIO JaMil Oblia
paboTocnocoGHa He BO BCEM AHana3oHe paboyHx TeMepaTyp 1 HanpshkeHHi. B 3aMeH storo
pene crany Beinyckarb pene nopoporos PCISOE (PCISOU - nis abroMoGueii ¢ npHuenom).

Pene-npepriBatenb ykasareei noBopoToB ¥ aBapuiHoi curnanusaunn PCISOE asto-
MoOHIeli ¢ AByXpexXHMHOH cBeToBO# curHanusaumei ("Mocksui-2140") cOCTONT U3 reHe-
paTopa MMNynscoB - MHKpocXeMbl K224IT2, aByx repkonoB K2.1, K3.1 tuna KOM-2A,
BBLINOJAHAIOWMX YHKUHMH peNe KOHTPOIS HCNPABHOCTH CHTHAJIBHBIX JIaMIl MEPENHHX H
3aaHHuX oHapeH, TpaHsHcTopa VT1 H anekTpoMarHutHoro pesne K1, KoMMyTHPYIOILETO TOK
CHIHaNBLHBIX IaMIl.

Jns KOHTPONA 3a MCNPAaBHOCTHIO KAHANOB CHIHANbHBEIX JIaMN B MpepeIBarese
TIPEAYCMOTPEHO YCTPOHCTBO KOHTPOJIA, KOTOPOE COCTOMT H3 H3MEPHTEBHBIX 0OMOTOK peie
K2 n K3, MaruuToynpasnseMeIX repMETH3HPOBaHHLIX KOHTakTOB (repkoHos) K2.1, K3.1,
TpaH3uctopa VT1.

MarHuToynpaBiIsSeMbIH repMETH3HPOBAaHHBIN KOHTAKT (repkOH) BBHINOJHEH B BHAE
CTEKITHHOTO OGOJIOHYHKA, BHYTPH KOTOPOTO YCTaHOBJEHBI [BE NpPYXHHAUIME KOHTKTHbIE
NJ1aCTHHBI U3 HeppPOMarHNTHOrO MaTepHana.

TepkoHB! pacnonararoTcs BHyTPH N3MEPHTENbHBIX OOMOTOK, NIPHUEM Ha KaXIO0M rep-
KOHE HaMOTaHO (BCTPEYHO) 1Be OOMOTKH, KOHTPOJIHPYIOILHE TOK B LEMAX CHTHAIBHBIX JIaMIl
npaBoro M JieBo1o 60proB. TOK CHrHaNBHBIX JaMIl, IPOTEKas 10 N3MEPUTENBHON 0OMOTKE,
€03/1a€T MarHUTHOE N0J€, oA AeHCTBHEM KOTOPOTO 3aMBIKAIOTCS KOHTaKThl TrepkoHa. [Ipn
3aMKHYTBIX KOHTAKTaX repkoHa OTKphIBaeTcs Tpansuctop VT1, yepes kotopslit noasoaurcs
TOK K KOHTPOJIbHOH /1aMIie, pacnosioKeHHO#H B kabHHe BoauTens. Tak kak y TAraya KOHTPOJIH-
pyeTcs cpa3y aBe JIaMIIbl (IEPEHsS M 3a/1Hs), To Ha 6a3y TpaHsucTtopa VT 1 nopaercs otnu-
paroIHii CHrHaJI Yepe3 [Ba N0CJIE0BATENLHO COEAMHEHHBIX FEPKOHA, TOITOMY KOHTPOJIbHAS
JIaMIIO4Ka TAraya BKJII0YaeTCs JIMLIb MPH 3aMbIKaHHH 00OUX FEPKOHOB, T. €. IIPH HENPaBHOC-
TH Ueneii nepenHesi ¥ 3agHel naMn yKkasarens noBopoToB. B ciyuae neperopaHns oaHoi H3
CHTHaJIBbHBIX J1aMI1 KOHTAKTEl COOTBETCTBYIOLIETO repKkoHa He 3aMbIKaloTCs W KOHTPOJbHas
JIaMIia Ha LMTKe pHOopoB He 3aropaeTcs.

Buemnwnii sua pene PC9SOE n PC950U nokaszan Ha puc. 2.100.

Pene-npepeiBaTens yka3sartened moBopoToB M apapuiHOH curHayumsaunn PC950U
CHabXEH TPETbHM IepKOHOM JI1 KOHTPOJIA HCIIPAaBHOCTH CHIHAJIBHBIX JIaMIl PHLENA.

Hekotopsie Moaudmkauun snekrpoHHoro pene PCISOE orivuyaroTcs THIIOM TpaH-
3MCTOpa, KOMMYTHPYIOILETO KOHTPOJILHYIO IaMITy, M CXEMOH €ro BKJIIOYEHHs, KOTOpas no-
Ka3aHa Ha puc. 2.84.

Vka3zareau NoBOpPOTOB paGoTalOT NPH BKIIOYEHHOM 3aXKHIaHHH, aBapHiiHas CHTHAJIN-
3aLMs BKJTIOYACTCS KaK NPH BKJIIOYEHHOM, TaK M IPH BBIKIIOYEHHOM 3a)XHIaHHH.

Pa6ora B 3THX pexxumax pene nosopotoB PCIS0E (M) n cxema noakmoyenns (puc.
2.33), anayoruyna pene PC950H (IT) n onncana Ha cTp. 48.

IMpumeuanue:

1. M3 3a yacThix oTKa30B MUKpocxeMbl K224 T2, npuMEHsEMBIX B perie, HX 3aMEHIIH
nonHeiMu aHanoraMu PC950H (PC950IT - ans aBTomoGuned ¢ npuuenom), cobpaHHeIMH Ha
JHMCKPETHEIX 3NIEMEHTAX, YTO YBEIHYNIIO X HAEKHOCTE.

2. Co BpeMeHeM 3aBOA-H3TOTOBHTENb OTKA3aICA OT ABYXPEKHMMHOH CBETOBOH
CHTHANM3aLMH 1 PENE PEXHMOB CBETOBO} CHIHANM3aLHN HE yCTaHaBnuBaloTcs (puc. 2.77).
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Pre. 2.77. Cxema cBeTOBON CHEHAIMIANME BOBOPOTOR ¥ ABAPMIHON CHIHATU3aIuM aBToMOGH RS “Mocksuy - 2140”
¢ pene noaoporos PCIS0E, H (M, IT):
1 - mamnn yKaszareneidl NOBOPOTA; 3 ~ NPEAOXPABATCADL JCBAr0 GroKa; S - BHKMOCHATE b ABAPUIHOH CHrHamaunu BK-422;
6- yKazareac 0OBOPOTA; 7 - pene noBOpOTOR;
A - amnepuerp; Ab - akkyMynsTopuag Garapes; B3 - ssncuotarens 3akuranny; KT - xourpoasskas namna tarada.
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Puc. 2.78. lipnHunnnanbhas cxeMa pesie nosopotos PCISOE - Bapuaur |
(Tipumeuanue. HecMoTpa Ha TO, 4TO MMKPOCXEMBbI, IPUMEHAEMbIE B ICPBOM 1 BO BTOpoM BapuaHTax PCIS0E, umeior
OIMHAKOBOE Ha3BaHHe M BHEIIHWIH BUA, OHM HE B3aMMO3aMEHSEMBL. A, TaK KAK MUKPOCXEMa HCIOJIb3yeMas B PEJIE 110 CXxeMe
NEPBOTo BAPHAHTA YXKE HE BHITYCKAETCA, TO U1 YCTAHOBKH COBPEMEHHBIX MUKPOCXEM, HE06x011Mo OyaeT 10paboTaTh MOHTAKHYIO
nJIaTy Kak nokasaHo Ha Ha puc. 2.81. Toraa cxema OyaeT Tako# ke Kak W y peJic BTOporo sapuanTa - puc. 2.80, 2.82.
TInary MoxxHO n0opaboTaTsh M NOA AMCKPETHLIH ananor MUkpocxembt K224 T2 uin 3aMeHHTb aHajlorHyuHbIM 0J0KoM cobpantbim
Ha 6ase Mukpocxembl KP1006BH 1 - cM. rnasy 2.3.8. “3amena mukpocxemsl K224I'T27).
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Puc. 2.79. MouTaxHad niara peine noeopotos PCOS0E - BapuanT 1
(macurrab 1:1).
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Puc. 2.80. [Ipnuuunuanshas cxema pene nosoporos PC9S0E - papnant 2



Puc. 2.81. MonTaxHan rutara pene nosoporoB PCISOE - sapuanr 1,
nopaboTaHHas 1o NPUMEHHE COBPeMEHHBIX MuKpocxem K224TT2
(macurrab 1:1).




96

VDI 3
KT209 Lo
o

6

5

K2.1 :
- SRS Y
R2 3
{?N M M5l 2
K3.1 i3 KT6035 ‘
Vig Cl

I
| | RI 1§ e w68 [] R3
88 4“’% 313l & § ** Hwsi pai
é .3 é K224r12
- ne

Puc. 2.82. llpuHunnuanbHas cxeMa peine nosoporos PCIS0E - sapuant 2.
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Puc. 2.83. MonTaxHas rara pene nosoporos PC950E - sapuanr 2
(macmra6 1:1).
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Puc. 2.84. [lpuruunnaibHas cxema pene nosoporos PCISOE - BapuanT 3.



Puc. 2.85. MonTaxHas nnara pene nosoporos PC950E - sapuanT 3 Ha 6a3e pene PCISOU
(mMacurrab 1:1).

expert22 ans http://rutracker.org
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Puc. 2.86. IlpuHuununansbhas cxema pene nosoporos PCIS0U.
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Puc. 2.87. MonTaxHas njara pese nosoporos PCISOHU
(macuirab 1:1).
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Puc. 2.88. [IpuHUMDHaiRHAA cxema penc nosopoTes PCISUE (M) -BapuaHT 3, C 3neMEHTAMH 3aMeLLiCHHs MUKpocXeMbl K224TT2.
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Puc. 2.89. MoHTaxHas n1ata pene nosopotos PCISOE -Bapuant 3, ¢ /eMeHTaMH 3aMellIeHHA MHKpOcxeMbl K224T 2
(macurab 1:1).
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Puc. 2.90. IlpununnuanbHas cxema pesie nosopotos PCISOE (M) -BapuanT 3, ¢ 6nokoM 3aMetieHns Mukpocxembl K224T'T2 (Biok A)
Ha 6a3c Mukpocxembl KP1006B1.
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Puc. 2.91. Monraxsas nuara pesie nosopotos PCISOE -Bapuant 3, ¢ anemenTaMu 3amelleHns Mukpocxembl K224TT2 (Baok A)
(macwtab 1:1).




2. PEJIE NIOBOPOTOB 23.3747

VmeeT GpyHKuHMIO aBTOMAaTHIECKOH MPOBEPKH HCMPABHOCTH JIAMIT CHTEMBI CHTHANIH3a-
L{HH ¥ camoro npubopa. B MOMEHT BIUIIOYEHH S 33:)KHTaHH A, OHA IOXHA KPAaTKOBPEMEHHO (<1
CEK) 3aropeThes, €CIM Bce CUCTeMBI B nopsiake. EcnM oqHa u3 naMmn He paboTaet, KOHTpOb-
Has 1laMna GyeT ropeTb MoCTOAHHO.

OCHOBHbBIE TEXHHYECKHE XapaKTCPHUCTHKH!

HoMHHaIBHOE HAMPAKEHUE, B ..coooiiiiriiiececiee 12;
KonnyecTBO UHMKIIOB B MHHYTY NpH Harpy3ske 92 BT:
MpH HOMHUHAJILHOM HanpskeHuu u 20°C
npu Hanpsikenuu 15 B 1 40°C, He Gonee
npu Hanpsixxeruu 10,8 B u - 20°C, He MeHee ............... 60.

Pene cocrout (puc. 2.93) u3: reneparopa npsAMoyrojbHbIX HMIIYNbCOB (MHKpPOCXEMa
K224I'T2), 3apaioiiero 4acToTy M IUIMTENBHOCTh FOPEHHS CHTHAJBHBIX JIAMIT; UCIMOMHH-
TenbHOro nexkrpoMaruutdoro pene K1, noakiaou€HHOro Kk BBIBOLY 7 MHKPOCXEMBI; y3na
KOHTPOJIA MCTIPAaBHOCTH CHTHANBHBIX J1aMII, COCTOAIETo U3 MUKpocxemsl K224CA3 (cxema
CpaBHEHUs aMIUIMTyAHas); crabunurpoHa VDI1; konaencaropa Cl; pesuctopos R3 + R7 n
TpaHaucropa VT1. B konnekTopHyto uens TpaHszuctopa VT1, ynpasiseMoro MHKpocxeMoit
K224CA3 uepes pesuctop R2, noaxmoyeHa koHTponbHas nammna 3 BT.

Buewnuit Bu nokasaH Ha puc. 2.100.

Pa6oraer pene Tak. Ecii ykazarenn moBopoToB He BKIIOYCHBI (nepekouatens 111 B
HEHTPaNbHOM TOJIOKEHHH), TEHEPATOP MMITYJIbCOB HAXOAMTCA B MCXOXHOM COCTOSIHMH,
koHneHcarop C1 3apsikeH IO MOJIOBUHBI HAMPSHKEHUS HCTOYHUKA MTHTAHUS, KOHTAKTHl pene
K1 pa3oMkHyTHI, TpaH3ucTop VT2 3aKphIT, CHTHalIbHBIE M KOHTPOJIBHAS IAMITHI HE TOPAIT.

Heobxonumoe Hampskenue (U =~ 3,7+3,8 B) Ha BeBomax MHKpocxembl DAl
YCTaHaBJIUBAcTCA pe3UcTOpoM R6, MM xe ycTpanseTcs npebear konTakTos pene K1.

Ilpu BrmoueHun nepexmodarenem I11, HanpuMmep ykasarenedl mpasoro Oopra,
TEHEPaTOp HMITYJIbCOB HAYMHAET MPEPHLIBUCTO BK/AKOYATh HEMb TNHUTAHUA OOMOTKH
HcronHuTensHoro pene Kl, KOHTakThl KOTOpPOro € 3aaaHHOM 4acTOTOH BKIIOYAIOT
CHUrHaJILHBIE JIAMITBI U Jlamny GOKOBoOro rmosToputens npasoro 6opra. [IyTs ToKa B JaMbl:
“+” HCTOYHMKA MMUTAHUA TOKA, KIEMMa “‘15” BBIKIIOYATENA 3KUIaHus, KIeMMBI “1” 1 “6”
BeikIouarens BK-422 - knemma 1 pene-npepeiBatens - konrakTet K1.1 pene K1 - kiiemma 3
npepeiBatens - nepekmtodarens I11 - curHanbHBIE Nammel npaBoro dopra - kopmyc “-”
HCTOYHMKA ToKa. Korpa CHrHasbHble naMIbl rOPAT TMOJHBIM HAKajoM, MONOXHTEIBHBIH
uMInynsc ¢ BbiBoga 9 mukpocxemesl K224I'T2 nepenaércs Ha BbIBoA 8 MHMKpOCXEMBI
K224CA3, xotopas ynepxusaet TpansucTop VT 1 B OTKpbITOM cocTosHMH. CnenoBaTenbHo,
KOHTPOJIbHAA JIJaMIa TOPUT CHHXPOHHO C CHTHAJIbHBIMH JIaMI'[aMH,

Korna xoutaktel pene Kl pasmplkaloTcs, K CHMrHajJbHBIM JjaMmaM Moaaércs
HanpskeHHE C KIeMMBl 5 pene W nainee depe3 pesucropel R8, R9, knemmy 3 pene u
nepexmodarensd I1, a Takke yepes pesuctopel R7, crabunutpon VD1 u gacTHuHO uepes
noteHuuoMerp R6. CHrHanbHble JaMmbl MPH 3TOM TOPAT € TOHMIKEHHOH APKOCTBIO.
BenuuuHa HanpsbkeHHs, NOABOAMMOrO K CHTHANBHBIM JIaMIIaM, 3aBMCHT OT MX COINpO-
THBJIEHUA, TO €CThb OT KOJTHYECTBA BKIIOYAEMBIX JIAMIT M UX TEMITEPATYPBI, H B TEUEHHH May3bl
YMEHBINAETCA HM3-3a UX OCTBIBAHMA. DTO HANpAKEHHE, CYMMHPYEMOE C HAaMpsXKEHHEM Ha
crabunutpone VDI, ¢ Beixoma moreHuuomerpa R6 nomaércs Ha Bxox | mnoporosoro
YCTpOHCTBa MHMKPOCXEMBI CpaBHeHMA. EciuM Bce CHrHanbHbBI€ Jamnbl HCIPABHEL,
HamnpsHXeHHE, MoaBaeMoe € MOTCHUMOMETPA Ha BXOJ MHMKPOCXCMBI CDAaBHEHHS B TCYCHHE
nay3bl, HEJOCTATOYHO JUIA CpabaThIBAHUA CXEMBI M OTKPBITHS TpaH3uCTOpa. TpaH3ucTOp
3aKpBIT, U KOHTPOJILHAA JaMna He ropurt. Ilpn neperopaHuu xota Obl 0OQHOM CHrHAJILHOH
JIaMIIbI, HANIPSHKEHHE, MOJABAEMOE C MOTEHLIMOMETPA HAa BXOJ MUKPOCXEMEI, BO3pacTaeT. B
MHKpocxeMe GOpPMHpYETCS CHTHal, yaepxHBaroluit Tpansuctop VI1 B oTKpITOM COC-
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10IHHH, H BO BpEMA May3bl KOHTPONBHA3 laMIa He racHeT. DTo HHHOPMHUPYET BOAUTEIA O
BBIXOJIE M3 CTPOSA CHTHAIBHOM JIAMIIBI.

B cnyuyae BxmiodeHMs aBapuiiHOi CHrHanu3anuu paboTaeT TONBKO MHMKpOCXEMa
K224I'T2 u ucnonuutensHoe pene Kl, xotopeie ofecneuuBaloT ofHOBpEMEHHOE Mpe-
PHIBUCTOE BKJHOUEHHE CHTHANBHBIX 1aMrt 00o1x GOpPTOB M JaMNbl B PYHKE DHIKIIOYATENS
BK-422. KontponbHas naMria Ha naHend npu6opoB M y3en KOHTpoA pene He paGoTaloT.

HapexHocts pabGoThi y3na KOHTpONA MOBBILIAIOT TEMIIEPATYPHAs KOMIIEHCALMA
crabuantpom VD1 M KOMIIEHCALMA MO NHTAIOMEMY HAMPSKCHHIO ICTHTENEM HANPSKCHUA
R3,R4.

TlIpu Brixone #3 cTpost MuUKpocxeMbt K2241 T 2. e€ MoxHO 3aMeHHTB cXxeMoii cobpaHHoift
Ha JMCKDETHBIX YIEMeHTaX (CM. CxeMy Ha pHc. 2.95 u pasnen “3amMeHa MHKPOCXEMBI
K2241T2).

Conpotusienune o6mMo1ku K1 paBHo 60 Om.

Pene noBoporos 23.3747 ycranasauBajguch Ha asromobuan no 1985 roaa.
IToaromy. NpH HOKYIIKE pene-fpepbiBaTens ¢ 5-10 KIEMMaMH 1 MUpKHpOBKOH 23.3747 pa3-
JIMYHBIX 33BOAOB-M3rOTOBMIened, Bbl NOMKHBL 3HATH. YTV BIYTRH KODIYCA MOKET HAXO-

TBCA BCE, YTO YroJHO, KPOME TOro, HTO XOTEN0Ch YBHACTS (e, puc. 2.47-1, 2.67,2.101 +
2.109). C 1985 rona na apromMo6nay ycranasgusatorcs peie 231.3747, sumoaneimsic Ha
TMCKPETHBIX DeMeHTax (3amcHaeT pesic 23.3747 6¢3 BCAKHX MCPC/IETOK B CXEME).

XapawrepyreTirky 060HX pene OxunAKORBIE. BHEUIHCE ORI 1I1C COCTOHT B OTCYTCTBINS
Brisoza “5™ y penc-npepeiBarens 231.3747 v ruTIOC HCTOYHITKR MUTAHUA Yy HETO NORAETCH
Toneko Ha srreon 17, TToyromy nporon cocauusioutni kieMyy “5°7 perre 23.3747 ¢ knemMoid
“67 BRIKTIOUATENA ABAPHITHOH CUTHATHM2AIMN, TETIEPH NE HY)KEH.

Yrolel mp HCOOXOMITMOCTH MOMKHO OBUTO YCTAHOBHTL penie TIoopoToB 23.3747 p2a-
veH 231.3747, neoGxonvMo yEeNHTLC T B HATHUHH MEPEMBIIKH Mew Ry rnereami “17 i 457,
B KOJIOKE XTIy T2 MPOBOIOB ITIOAKIIOUACMOi K pee.

23.3747
1 = R
4— A -—-@H
= 1;_831
5.,
— .
Ab
3——{{np_tres __':‘i'_lzv
EP s
7 711
f5I?[;TTIAJBE[SI 24,3710
HL|
TS
| B NOTOXEHHH

BRIKTIVIEHO

Puc. 2.92. Cxema CRETOBOI CHTHAIM3AIIHH TTOBOPDOTOB U 2BAPHITHOM CHrHANTMRAIINK
arroMob11a BA3 - 2105 ¢ pene noropotor 23.3747.
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Puc. 2.93. [IpHnMnuansHasg cxeMa pene noopotos 23.3747
(B HEKOTOPBIX IK3EMILIAPaX pesHcTopsl R3, R4 He yCTaHOBNEHbI).

Puc. 2.94, MoHTaxHas r1ara pese nosopotos 23.3747
(MacwiTab 1:1).
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Puc. 2.95. [punnunuansHas cxema pene noBopotoB 23.3747 co cxeMoit 3ameiuenus mukpocxembt K2241T2 (Brok A).
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Puc. 2.96. MoHTaxxHas nnara cxems! 3ameieHus (brok A) mukpocxemsl K224I'T2 ans pene nosoporos 23.3747 (macwitab 1:1).
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3. FrolE BUBOPGTOB 49.3747

Hpcpbibaiciib 49.3747 (Pnc. 2.98) coc1onT Hs 3a4@0iIEr0 reicpalupa H y371a KOHTPOIS
HCIIPaBHOCTH CHIHAJIbHBIX JiaMIl. 3aalolHii reHepaTop coaepxuT Mukpocxemy DA, Bpe-
maszagatoutyto uens Cl1, R1 1 anekrpomaruutHoe pesne K. Yaen Kok poiis CORepKHUT repko-
Hosoe pene K2, nuon VD1 v Bpemazanatomyio nens C2, R3.

Tok, npoxonsumit yepes oOMOTKY repkoHosoro pene K2 or Beisuaa 4 MHKPOCXEMbI
DA, npH HcnpaBHOM COCTOSHHH CHTHAIBHBIX JIAMIT IOCTATOUEH JUIS 3aMLIKAHHA KOHTAKTOB
K2.1 reprona. Hacrora 3aropanus 1amMn onpeaenserca Bpemasanaoiueit uensto C1, R1. Ipu
pasphiBe LENH OHOMN H3 CHPHAILHBIX JIAMII, TOK Yepe3 0OMOTKY repkoHoBoro pesne K2 ymens-
IIAETCA U €ro KOHTaKTh pasmbikalorcs. K Bpemasanaroweii uenn Cl, R1 nonxnovaerca uens
C2, R3 ¥ yacToTa BKIIOYEHHA YBETHYHBAETCA, CHTHAIH3KHPYS O HEUCTIPABHOCTH.

Kou rpoabias namia 5 (niic. 2.97) ykasaTeneli RCI0L 0T 331 CPaeTeia b TO BPEMs, KOTHa
vl Hdubripiy stamiios de LupAlL. DU eoAdRU L oM, iU HUPCH AUH L PUBLHY 1O Jlamity 10K IPOTE-
KaeT TOMaKO NPH OTCYTCTBIMI NOSCKHTENBHOTO HOTSHUANA 1A WITEKKEPE 49a peste MoBOPo-
TOB. B »rom wiydae obpasycrcs credyomas uchib: “+” uKKyMyIaTOpHOM Gatapen - KoH-
TpOJIbHAA JaMna 5 - KoHTakT 49a npepbiBaTend - koHTakT 49L (Mny 49R) nepexirouarens
OBOPOIVB - CHIHaJILHBIE TaMIIBL YKa3a1€NeH ilUBOpOTOB H GOKOBC G 1iCBTOPHICIIA - Macca.

Pene noeopotos 49.3747 ycraHasauBanuch Ha aBToMo6unu a0 1985 roaa, Ho u3-3a
YaCThIX BLIXOJOB K3 cTpos MHKpocxembl K2241T'2, Hx BhinycK npekpatieH.

—®<7

1

21

37.3710

IR

B HOJIOKCHHH
BBIKIIIOYEHO

—_—
(6]
bl

E -

et
__—.A
N

-

—

.

[{e]

|

-

o

Puc. 2.97. Cxema CBETOBOH CHI'HA/IN3ALHH TOBOPOTOB U ABAPHUHHOM CUIHANHM3aUMU
asToMoOmnsg BA3 - 2108, - 2109 ¢ pe:ic uvsopoToB 49.3747 (uiu ero aHasoramu):
| - cHrHasIbHBIE JaMIIBL; 2 - LluMliLi GUKOBBIX NOBTOPH IC/ICH;
3 - nepekaoYalLab YKa3aiciicH 110BOPOTOR; 4 - peiic 1IUBOPOTOB; 5 - KOUTPOIBHAsN JiamMna
yhA3a1cicH MOBOPOTOB; 6 - BBIKIIOUAT.1b ABAPHIHHON CHIHAIM3ALIHH;
7 - KOHTpPOJIbLHAA NaMIIa aBapUIHON CHTHAM3AUMH B 610KE CHIHANBHbLIX JaMII;
B3 - pLikmouaresb 3wiHI aHusd; Ab - akkyMynsiropuias Garapes;
npenoxpanurens 11 - B 6;10Ke pesc 1 MpeioXpaHHTEICH,
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Puec. 2.98. Buelunuii Bua ¥ npHHUKNKATBHASA CXEMa
peiie noBopotos 49.3747.

Puc. 2.99. MonraxkHas niara pene noBopoto 49.3747
(macmirab 1:1).

C 1985 roga Ha aBroMOOMIH YycTaHaBiauBaloTcs pene 491.3747, 492.3747
(BBIMOJIHEHHBIE HA JUCKPETHBIX MEMEHTAX), B NaJbHEHIIEM CTaH BbIMYCKAThb pesie MoBo-
potoB 493.3747 Ha cnenuanu3MpOBaHHBIX MHKpOCXeMax (OHM 3aMeHsoT peste 49.3747 u ero

aHanory 03 BCAKMX MEPENENIOK B CXEME, MOTYT NMPUMEHATHLCA TakK Ke UIA 3aMEHBI pese
MOBOPOTOB B UMIIOPTHBIX aBTOMOOHIIAX).
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2.3.8. 3AMEHA MUKPOCXEMBbI K224I'T2

K coxanenuio, Mukpocxema K224I'['2 yacTo BBIXORHT H3 CTpPOS, NIPHBOASA K OTKa3aM
3JIEKTPOHHOTO PEJIE, a 3HAUMT, K HapyIlleHH10 paboTh! yKa3aresel nosopora.

IIpo6aeMy MOXHO penmThb, coOpaB HebOBLLIOH y3e Ha 6osiee pacnpocTpaHEHHbIX A¢-
TaJISX U YCTAaHOBMB €T0 B 3JEKTPOHHOE pelie BMecTo MHKpocxeMbl K224I'T2. Kak nokaszana
NpaKTHKa, HAAEXKHOCTb paboTh! pesie yKa3aTess IOBOPOTA NPH TOM HAMHOTO MOBBICKHJIAC.

Ha puc. 2.90 u 2.95 noka3aHb! NPUHLHMMIHAIBHBIE CXEMb! JICKTPOHHBIX peje TUMa
23.3747 u PC950E nocne npoBeacHHO#H 10paboTKH.

Tpu nepeneske 3MEKTPOHHBIX PEJi€ CIEAYET MOMHHTb, YTO BCE BHOBb BBOAHUMBIE JJie-
MeHTb! 00beauHEHbI B y3en “Briok A” (Ha cxeMax 0OBeAEHb! IUTPHXIYHKTHPHOMH JTHHHUEH).
OcTajibHble JEMEHTHI COXpAHEHbl B TOM BHAE, KaK OHH ObLIH YCTaHOBJICHb! 3aBOAOM-
usrotoButeneM. JlopaboTka 371EKTPOHHBIX peJie [I0BOPOTOB CBOANTCA K YAAIEHHIO MHUKpO-
cxeMbl 224172 4 yacTOTO3a4alOLUX PE3UCTOPOB MW KOHIEHCATOPOB, COCAWHABLUMXCS C
BbIBOAaMM | + 4 MHMKpOCXEMB!, H YCTAHOBKE y3J]a Ha MECTO MHUKPOCXEMbI HOBOTO y3ja
(Bnok A). IpuHuMnuanbHas cxema pelie JODKHA MPUHATD BUA, NI0OKa3aHHbIH Ha puc. 2.95.

JlopabotaHHoe d1ekTpoHHOE peie 23.3747 paboTaeT CaeRYIOLHM 06pa3oM.

Mpu Bruttouennu nepexmouarens nosopotos [1 B nonoxxenue “JleBbiii noBopot” uepes
HUTH HakanuBaHusA damn HL1, 2, 3 nepeanero u 3aaHero ykasaresei noBopoTa 3apskacTcst
konzeHcarop C4, HanpshkeHHe Ha KOTOPOM HCTIONB3YETCA [T TUTaHHS My, 1THBHOpaTopa Ha
Tpausuctopax VT4, VT5. Tok 3apsaaku koHaeHcatopa C4 mpoxoauT Mo LenH: NoNT0KUTE b=
HBIH MOJIOC HCTOYHHKA MUTAHUs (AKKYMYJIATOP HJIH TeHepaTop) - KOHTAKT 1 paznéMa peie -
KOHTaKTbI 5 1 6 y31a A - konaeHcarop C4 - pesuctop R15 - nnon VD2 -koHTakThi 4 M 3 y31a A
- KOHTakKT 3 pa3béMa pesie - HUTH Hakata laMn HL 1, 2, 3 - oTpHuaTeIbHEL NOMIOC HCTOYHHUKA
nuTaHus (“macca” aBTroMoOuis). HarmpsbkeHne Ha xonaencarope (4 Obicrpo IOCTHraeT
YPOBHs HanpsDKEHUs cTabunu3aunu ctabunutpona VD3 (npumepHo 3a 0,05 €), 1 MynbTH-
BuOpatop Ha TpaH3ucTopax VT4 u VTS naunnaet paborars ¢ yacroro# 1 +2 [

B pesyavrare, korna tpaHsuctop VT4 oTkpbiBacTcsi, HanpsikeHHe koHacHcaTopa C4
OKa3bIBAETCS MPIJIMKCHHBIM K pe3uctopy R11 u uepes pesucrop R10 k smutrepHOMy
nepexopy coctaBHoro TpaHiuctopa VT3, VT2. CocTaBHOH TpaH3HC10p OTKpbIBacTCs, U
cpabarbiBaeT MekTpomMarHuTHoe pese K1, kotopoe Biunodaet namnet HL1, 2. 3. TTpy: sanupa-
Huu TpaH3ucTopa VT4 Tpansucropsl VT3, VT2 3anupatores, pene K1 oTnyckacTt u curaaib-
HBIC JIAMIIbI I'ACHYT.

Koraa konraktel pesie K1 3aMbikatoTcs, HanpsbkeHHe GOPTOBO#H CETH HE NOCTYNAET Ha
MyJIBTHBHOpATOp, W OH paboTaeT 3a cueT HamnpshKEHHs Ha koHaeHcarope C4. [uon VD2
npenoTspaiaet paspsi konacicaropa C4 uepes 3aMKHyTbie KOHTaKThI pesie. CTabuiIHTpoH
VD3 orpaHHuMBacT HanpshkeHHe Ha KoHaeHcatope C4. DTo npenoTBpatiaet cbou B pabore
MYJIETHBUGpATOpa HIIH BLIBOJ €0 H3 CTPOS NPH MOBBILIEHUH HANpsKeHHs B 60pTOBOK ceTH
aBTOMOOMIISA.

Ha Ttpansucrope VT6 BbioHEH HHBEPTHPYIOLUMH YCHIIMTEND, C Harpy3KH KOTOpPOTO
(pe3uctop R18) npu cpabarbiBanun pene Kl 11oqaéres nooxurenbHoe HanpshkeHHe B 6a3y
BBLIXOAHOTO TpaH3UcTOpa MHKpocxeMbl DAL, DTOT TpaH3ucTOp OTIHMpaeTcs, OTIHpas
TpaH3uctop VTI, B KOUIEKTOPHYK Lellb KOTOPOro BKJIIOHEHA j1aMIa KOHTpOJA paboThl
ykasarens nosopota HL7. B pesynsrare 10 Tex nop, noka nepekmouarens I 6yaer Haxo-
IUTHCS B OQHOM M3 KpalHUX MOJOXKCHHH, jlamna HL7 GyneT 3aropaTbCst CHHXPOHHO ¢ J1laMMna-
MH yKa3artes [10BOpoTa.

Ha mukpocxeme DA BbinoHEH KOMIIApaTop, Ha BbIX0AE 9 KOTOPOro npu HEHCNpaB-
HOCTH ORHOM M3 JIaMI yKa3aTeJist [I0BOPOTa B TCHECHHE BCETO BPEMEHH €TI0 paboThl NOABISETCA
Hu3koe HanpsbkeHHe. [pu 3ToM amna koHTposs HL7 GyaeT ropeTh NOCTOSHHO, CHIHAIH-
3Hpys O HEUCTIPABHOCTH.

MonTaxxHas nlata HOBOro y3/a [oka3aHa Ha puc. 2.96.

HyMepauus BLIBOAOB Y3712 COOTBETCTBYET HyMEPALIHH BbIBOOB MUKpocxeMbl 2241172,
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BriBoast ¢ 41 - 8 » 11¢ OTCYTCTBYIOT, TaK KaK pa3sMECTUTH X Ha IU1aTe U3-3a Majloro eé
pasMepa HE yﬂaéTCH. Ho B 3TOM H HeT HCOGXOILHMOCTH, [NOTOMY 4TO HUKAKHE RE€TA/IX HOBOT'O
V 3J1a K HUM HE MMOAKJIIOHAKOTCA.

OnextpoHHoe pene PCYSOE (cM. puc. 2.88) oTinuaercs y3/moM KOHTposas paGoThi
vkaszaresis nosopota. [Ipu BknoueHHH nepekmoyarens nosopotos [11 B eBoe nosoxeHue,
epe3 0OMOTKH repkoHoBbIX pene K2, K3, mammel ieBoro nepeaHero ykasaressi U JIEBOTO
{aAHEro yKa3aTesis [I0BOPOTOB, NOAAETCA MMTAaHHE HAa MYJbTHBHOPATOp (TpaH3UCcTOphl VT4,
VTS5), cpabatsiBaeT u oTnyckaet pene K1.

IIpu cpabareiBanum pene K1, ecnu obe naMnbl yka3aTens NoBOpOTa MCIPaBHbI, B
oomotkax pere K2 u K3 teuér ok, MaruutoynpasasieMbie konTaktel K2. 1 u K3.1 3aMbikator-
cd, nonasas Ha 6a3y Tpansucropa VT1 otnuparowuii ero curnan. B pesynastaTe BMecTe €
JlaMIaMH yKa3aTesls [I0BOpOTa MUTraeT JaMIa KoHTpoJs. [Ipy HeucnpaBHOCTH OAHOM U3 HaMI
yKa3aTesis I0BOpPOTa KOHTPOJIbHAs JlaMIla He 3aropaeTcs Booblue.

[pu ycranoBke y3na, 3aMeHsOwlero MukpocxeMy 224I'T2, B anekTpoHHOE perne
PC950E, HeT Hy» bl B M3TOTOBIICHHH OTAEIbHOM MJ1aThl, T. K. XBATAET MECTA TS PACIIONOJKe-
HHUA BCEX TEMEHTOB AONOTHUTETBHOIO Y3/1a Ha 3aBOACKOH IlIaTe, a H KOJIHUECTBO HCIOMb-
3yeMBbIX AeTane s 3aMeHbl MUKPOCXEMBI YMEHBLIAETCS 110 CpaBHEHHUIO ¢ peiie 23.3734, tak
KaK OTMajaeT HeOOXOAMMOCTb B HHBEPTUPYIOLEM YCHINTENE - TpaH3ucTop VT6 u pe3ucro-
pot R17, R18 (puc. 2.95), no3atomy Ha puc. 2.88 ycunuTens He oKa3aH M Ha IUIaTe ero Jje-
MEHTBI He ycTaHaBIuBaloTcs. B octanbHoM pabota “Bioka A rakas xe, Kak ONHcaHa BblLue
(14 TyqLIero BOCOPHATHS, HyMepalus aetaned “biaoka A”, B nopaboTaHHbIX CXeMax pelie
23.3734 u PC950E, onnHakoBas).

Tlpu HcnpaBHBIX AeTANAX HOBOro y3ja M MpaBHJIBHOM MOHTaXe 3JIEKTPOHHOE pelie
HauMHaeT paboTaTh cpa3y U B HUTAXHBAHHHU He HyXKaaeTcs.

Ecnu 6yneT HabnonaTbes cpabaTeiBanue pese K1 mpH BBIKIIOUEHHOM nepekstioyarerne
11080poTOB I11, TO 3TO MOXKET yKa3bIBaTh Ha HEUCNIPaBHOCTb TpaH3ucTopa VT1, koMMyTHpY-
IOILETO KOHTPOBHY IO JIAMITy.

Hexotopsie Moaudukaimu snextporHoro pene PCISOE omnnualotest THIOM TpaH3uc-
ropa, KOMMYTHPYIOILETO KOHTPOJIBHYIO JIaMIly, U CXeMOH ero BKIFOUEHHS (CM. CXeMBI Ha pHC.
2.78 +2.88).

B HOBOM y311€ MO’KHO IpUMeHUTB cTabuauTponsl [1814B + [, KC2106, KC196, KC211
(VD3), nnoawr 19, K103, K503, K509 (VD2) ¢ m06biMi GyKBEHHBIMH HHAEKCAMH H
rpan3uctopsl KT315 (VT4, VT6), KT814, KT626 (VT2) takxke ¢ .1t00bIMH OYKBEHHBIMH
uHaekcaMu. Tpansuctopel VT3 u VTS (cM. puc. 2.) xenatensHo BuIGUpath ¢ HHAEKCOM B.
Konaencaropel C2 + C4 tuna K53-1, K53-4 unn manorabaputHele koHReHcaTopsl K63,
paccuMTaHHbIe Ha pabouee HanpskeHue 15+ 20B.

IIpumeuanue.

3amenutb Mukpocxemy K224I'T2 moxHO Tak ke, coOpaB cXeMy Ha QUCKPETHBIX
IeMEHTaX, Kak y pene nosopotoB PCO5S0H, PCI50IT (cM. puc. 2.38 + 2.44) niu ucnoib3o-
naTh 6710k Ha 6a3e MukpocxeMel KP1006BH 1 (puc. 2.90,2.91).

ITpu 3amene Mukpocxembl K224T'T2 na 6ok 3ameitieHus ¢ MUKpocxemoi KP1006BU 1,
ciaenyeT odpaTuTh BHHMaHKe Ha Noabop pe3ucTopa R4, ero HOMHHAN 10/KEH HAXOAUTBCA B
npenenax k11 + k12, npu conpotusnenun o6MoTku peie K1 pasHoii 60 + 70 R (npu MeHb-
1LieM HOMUHauie pe3ucTopa peine K1 Oyner 3anunars, a npu 60blieM He OyaeT cpabaTbiBaTth).
Bo BpeMs non6opku conpotHeiaeHHs R4, HEOGX0AMMO OTpPEryIMpOBaTh HaTKEHHE TIPYKH-
1161 (0CIaOMTB), yaepKHBalolieH noaBHKHON koHTaKT pee K1.

[Ton6opom €Mkoctn koHaeHcatopa C1 (4pu7 + 10pn0) MOXHO perylnupoBaTh YacTOTy
cpabatbiBaHus pene.

[MTpunuun pa6oThbl pene nosopotos Ha TaiiMepe KP1006BU1 onucan B riase 2.3.10
“becKOHTaKTHbIE pesie NMoBopoToB Ha MHKpocxeMe KP1006BH1”, Tam ke mpeacraBicHbl
Ciile BApHAHTBI CXEM Ha 6a3e KOTOPBIX MOKHO 3aMEHHUTbL MUKpocxeMy K2241T2.
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141

Puc. 2.100. Buelunuii BU1 KOHTAKTHBIX PENiE IOBOPOTOB Ha MUKpocxeMax cepu K224 - PC950H, PCISOE u 23.3747
(macwirad 1:2).



117

Puc. 2.101. Buewsinii sun pesnie nosoporos Ha Mukpocxeme KP1006BH1: a, 6, B - 231.3747; r - 23.3747
(macwTab 1:2).



2.3.9. KOHTAKTHBIE PEJIE IOBOPOTOB
HA MHKPOCXEME KP1006BH1

1. PEJIE NOBOPOTOB 231.3747 (TY37.453 074-85)

BHewnui BUA pese nokasaH Ha puc. 2.101-a.

[lpuHUMNIHaIBbHAs cXe€Ma M MOHTa)KHas IuUiaTa pejie NMpeAcTasieHbl Ha puc. 2.102,
2.103.

OOHHUM M3 OCHOBHBIX HEJOCTAaTKOB 3TOTO peJie NMOBOPOTOB, SABAAETCA NPUMEHEHHE
BBIBOJHBIX KOHTAKTOB U3 OLMHKOBAHHOTO X€J1€3a, T. K. OHO I1JIOXO [TPONaHuBacTCsl U OKUCISET-
Csl B [IPOLIECCE IKCIUTyaTalHH, YTO NPUBOAUT K MOTEPE KOHTAKTa B MECTaX MaHKH H OTKa3sy
peie. [ToaToMy npH oTKa3se pelie MTOBOPOTOB € BbIBOAHBIMHM KOHTAKTaMH U3 OLMHKOBAaHHOIO
KeJie3a, PEKOMEHIYETCS IPEKAe BCETO NPOBEPHTb KOHTAKTHI B MECTAX KPETUICHHUS BLIBOZOB.
Huorna ans HagéxHoi paboThl yCcTpOHCTBa ObIBaCT HAAO YBEIHYUTh EMKOCTb KOHIEHCATOpa
C1=4p7+10p0 (or HOMHHAIA 3TOrO KOHAEHCATOPa 3aBHUCHT M YacTOTa CpabaThIBaHHS peie).

VD2 KA521A
VDI
Z KI209A DAl 2
KP1006BH1 E(D ..... \K1.1
% E [o116M+U| ;‘ VT2
A5 [0 {Zl——@) KT209A
{ s [ X | R3 R4
1 k5
U 1k0
VTI
KT31071 R5
=1 10k
ol % =
ug == 8k
x15V 5k1
4

200
+ -0

gwo

Puc. 2.102. [IpuHunnuanbHas cxema pesie nopopotos 231.3747
Ha MHkpocxeMe KP1006BH 1.

VD1
KI209A |

VT2
KT209A

Puc. 2.103. MoHTaxxHas ruiaTa pesie moBopoToB 231.3747
Ha Mukpocxeme KP1006BH 1 (macwiTa6 1:1).
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2.3.10. BECKOHTAKTHBIE PEJIE [IOBOPOTOB
HA MUKPOCXEME KP1006BH1

1. PEJIE TOBOPOTOB 231.3747

BuewHuit Bua pene nokasad Ha puc. 2.101-6.

[puHUMIHATBHAS CXEMA W MOHTAXHAs IUIATa pesie MpEeCTaBieHbl Ha puc. 2.104,
2.105.

KOHCTpPYKUMS. MOHT@)XHOH IUIATHI T103BOJIAET YCTAHABAMBAThL MATHIH BbIBOX (5 +) U
YCTaHaBJIMBATbCS B KOPIYC peJjie NOBOPOTOB 23.3747 ¢ NATHIO BbIBOJAMH.
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Puc. 2.104. [TpuHnunuansHas cxeMa pene nosopotos 231.3747
Ha MukpocxeMe KP1006BH 1.

DAl VT2 VD3 VD2
KP1006BH1 KT209K KJ1521B

VDI
KI209A

VTI VT3
KT209K KT853B

Puc. 2.105. MonTaxxHas nsara pese nosoporos 231.3747
Ha mMukpocxeme KP1006BH 1 (macurab 1:1).
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2, PEJIE NOBOPOTOB 231.3747 (TY37.453 074-85)

Bueiunni BUA pene nokasa Ha puc. 2.101-B.

TpHHuUMNNanbHAs cXeMa H MOHTaXHAA MiaTa pelie MpencTasiensl Ha puc. 2.106,
2.107

RI1 R4 R7
33 DAL k30 K22
Cl |+ KP1006BH1
10u0== VT2
x15v 4% 7 KT639B
LY & forre Q VT3
SR 3 KT8370
2 S +U 81
U

+=0

Puc. 2.106. [Tpuununuansuas cxema pene nopoporos 231.3747
Ha mukpocxeme KP1006BH 1
(RATBIA BBIBOZ HE UCHONL3YETCH).

VT2
KTA39B KTR37D

Pnc. 2.107. MoHTaxHas niara pene noropotos 231.3747
Ha MukpocxeMe KP1006BU 1 (Macmrab 1:1).
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3. PEJIE NOBOPOTOB 23.3747

BHewnuii BUA pene nokasaH Ha puc. 2.101-r.

IIpurunnHaibHas CXeMa W MOHTaXHas fulaTa pese nokasaHs! Ha puc. 2.108, 2.109.

[MpencraBneHHoe HUXE pee HOBOPOTOB, COOPaHO Ha Oase MOHTAKHOH MIATH! pene
231.3747 (puc 2. 105) no ynpow€HHo#i cxeMe, aa 1 cOopka He oxoxa Ha 3aBoackylo. [Ipu-
\MCHEHHE JKE MATOMOLIHOIO BLIXOAHOrO TpaH3ucTopa VT3 1 MasieHbKOro paguaropa, npuBo-
IHT K €ro BBIXOAY H3 CTPOsl ApH J0oaroil paboTe B pexvMe aBapMHHOH CHIHATM3aLMH.

[IpyuMeHeHHE BBIBOAHBIX KOHTAKTOB M3 OLIMHKOBAHHOIO eJic3a, TaKXKe SBIAETCA
HENOCTAaTKOM, T. K. OHH IUTOXO APORAUBAIOTCA ¥ OKHCNIAIOTCS B APOLECCE IKCITyaTalluy, YTo

{IDUBOAMT K NOTEPEC KOHTAKTA B MECTAX alKHu ¥ OTKa3y peie.

Ipnmeyanue.
Ecnn Bam Bcé€ xe npHuIIoch HOKYRaTh pesie NOBOPOTOB B KOpITycaX IOKa3aHHBIX Ha

puc. 2.101, To BbIGHpaiiTE pesie B KOTOPBIX KJIEMMBI COEIaHbl U3 HOPMAJIBHOrO MeTamia. A,
AIpH BO3MOXHOCTH BBIOGOpA, Jiyullle IpHoOpecTH cOBpeMeEHHbIe peite (494.3747, 6422.3747),

T. K. CP€IH HUX NOAACITIOK ewé He BCTPEYANTOCH.

R1 R4
43k DAl 1k0
KP1006BU1
R2 VT2
= _2_ oo o 7 KT2095 v
R 3 KTR37E
2 s ’— ¢ R3[)
Ji 1k
1 ] +U|
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KT209C
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C1 4 1k0
10u0==
x15V
- o o
4 5 3 2 1
- + K n +

Pnc. 2.108. TlpuHuvnnanbHas cxeMa pese noopotos 23.3747
Ha Mukpocxeme KP1006BH 1 (HanGonee ruioxoii BapHaHT).

DAI
KP1006BH 1

VD1
KI209A

VT1 VT3
KT209E KT837E

Puc. 2.109. Mourtaxnas ninara pene nosopomos 23.3747 (macwrral 1:1)
Ha Muxpocxeme KP1006BI1 (naubosnee nnoxoit BapHaHT HCHONHERMA),
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4. KOMBHHHPOBAHHGO . k. 1k Y KABATEJISE [TOBOPOTOB

TIpuHuKnUanbHas cXema pene nokasaHa Ha puc. 2.110.

Ha mukpocxeme DAL, npexcraBasiomeit coboit BpeMeHHOE yCTPOHCTBO - TalMep, -
BBIMIOJIHEH TreHepaTop MMnynbcoB. Hduonm VD2 pasgenser uenu 3apiiku M paspsikH
BpeMsizazatouiero xonaeHcaropa Cl, uTo no3sosseT NMOMYy4YHTh MMITYJIBC KOPOUE Nay3bl
BO3MOXHOCTb PETYJIHPOBATh HX JUIHTEIBHOCTb HE3aBHCHMO.

C reneparopa (BbiBog 3 Mukpocxemsl DA1) uMnyabesl, yCHIEHHbIE O MOLIHOCTH
TpaH3suctopoM VT, nocrynatoor Ha 6a3y KoMMyTHpytouero Tpansuctopa VT2 win VT3.
Hcnons3oBanue TpaH3IMCTOPOB B pPONH OECKOHTAKTHBIX KOMMYTHPYIOIUHMX 3JIEMEHTOB
MO3BOJSAET MOBLICHTH HAAEKHOCTb PabOTBI CHCTEMBI B LENOM. H3BecTHO, uTO mnpH
BKJIFOYEHHH JIaMIlbl HAKaJIWBAHUA B HaualbHbII MOMEHT uepe3 €€ ellE XONOAHYH HHTb
NPOTEKAET 3HAYUTEILHBIH HMITY/TbC TOKA, BbI3bIBAIOLIMI HHTEHCHBHYO 3pO3HI0 HHTH H, KaK
CJIEACTBHE, yMEHBLIAOWHKH CPOK cTy:KObI 1aMMbl. TpaH3HCTOPHbLIH KOMMYTATOp MO3BONIAET
OrpaHHUHTB 3TOT UMIynbC. [lo Mepe HarpeBaHust HUTH, €€ COMPOTHBICHHE YBETHUNBAETCS
U TOK uepe3 TPaH3HCTOp KOMMYTAaTOpa COOTBETCTBEHHO MOHMX¥aeTcA. Takoe “Msrkoe”
BKJTIOYEHHE JIAMII [IPOZIEBAET CPOK HX CITYKOBI.

B HeifTpansHOM mnonoxeHuu nepekmodarens [I1 ycerpoiictBo obectroueno. [lpu
NepeBOaC ITOrO NEPEKITIoUaTes B MOJOKEHHE, HAIPHUMED, NoBopoTa “BripaBo™ uepes anon
VD3 nanpsoxkeHue nutanus nocrynaer no uenu RS, R1, VD2 na konaencarop Cl, u oH
HauuHaeT 3apsxarbcsa. Ha BbIXome Talimepa ycTaHaBIMBacTCA HaNPSIKEHHC BBICOKOTO
ypoBHs. Tpansuctopel VT1 u VT3 OTKpbIBalOTCs, CHrHaNBHBIE JIaMIIbl MpaBOro 6opra
BKJIIOHAIOTCs (PeanbHO X MOXET OBITh 10 TPH Ha KaX0H CTOpOHE aBTOMOOHJIA ).

Kak tonbko HanpskeHne Ha koHaeHcatope C1 npeBbicut 3Hauenue 2/3Unur. m (rze
Unur. m - HanpsiKeHHE MUTaHHSA MHUKPOCXEMBbI), TaiiMEP MEPEKTIOHAEeTCS H Ha €ro BbIXoae
yCTaHaB/IMBAETCSA HaNpsHKEHUE HU3KOro yposHA. Tpansucropel VT1, VT3 3akpsiBatoTes -
JIaMIIbl FacHYT.

[1pu noctuxeHnH 3HaYeHus, paBHOro 1/3 Unur. », TaliMep nepexItioNaeTcs B HCXOAHOE
COCTOSIHME M UMK paboThl noBTopserca. [Ipu nepesoae nepekmodaresns [11 B nonoxenue
“BneBo” HanpsbxeHHe K TaliMepy noctynaet yepes auoa VD4 u B nape ¢ Tpansuctopom VT1
paboTaeT Tpan3ucTop VT2,

BannacrHbiii pesuctop RS 1 crabunutpon VD1 orpaHu4mBaoT HANMpPsHKEHHE MTUTAHHUA
reHeparopa Ha ypoBHe 13 B.

Boikmtouarens aBapuiiHOi curHanuzauMu SAl nokasaH Ha cXeMe B TOJNIOKEHHH
“Yka3aresb MoBopoToB”. Korza xe ero nepeBoisiT B peXXHM aBapHiHOM CHTHaNN3aUHH, pefie
NHMTAETCA HEMOCPEACTBEHHO OT aKKyMYJIATOPHOI 6arapeH, MUHYs 3aMOK 3a)xuranus. Takoe
MOAKTIOUEHHE MO3BOJIAET OCTABIATHL MALLKUHY ¢ paboTaoweit aBapuiiHoH curHann3auueit Ha
J0pOTe, BLIKTIOYMB 3aXHUTraHHE W BBEAA B AEHCTBHE OXpaHHyw cucremy. O6a kaHana
paboTaloT napanienbHO, BCE CHIHANbHBIE JJAMITbI BKJIHOYAIOTCS ORHOBPEMEHHO.

Yepes pasesaseisatomne auoast VD5, VD6 nogwiouena ManoMouHas KOHTPOIbHAs
JlaMIa, CMOHTHPOBaHHas Ha NpUOOPHOH naHesn aBToMoOHIIs. OHa BIUIIOYAETCS TOTAA, KOraa
BKJIOYEHBI CHIHAJIbHBIE NIaMIIbl XOTs Obl 0HOH CTOPOHBI aBTOMOGHIIA. DTy 1aMIly MOXKHO
3aMeHUTb cBeToanoaoM AJI307AM, BK/IIOUHB €ro yepe3 TOKOOrPAaHHUHMBAIOLIHI PE3UCTOP
conpoTHBiIeHHEM 1,5 + 2 kOM.

Tpausuctopst VT2 u VT3 Heo6X0aMMO yCTaHOBHTB KaXblii HA CBOEM TEMIOOTBOJE.

Konnencarop C1 gomkeH GbITh ¢ MaIOH yTEUKOH, O3TOMY OKCHAHBIE ATIOMHHHEBbIE
(K50-6,K50-16 1 nip.) HEe onoiRyT.

IpaBuIbHO COGpaHHOE YCTpOWCTBO HanakuBaHUA He Tpebyet. CineayeT nuub nMpo-
BEPHUTb €ro paboTOCNOCOGHOCTb U yOEAUTBCA, HTO NapaMeTPbl FEHEPUPYEMBIX HMITYJILCOB
6IM3KH K HopMe: HacToTa - 1.5 1, a AU TEIbHOCTD CBEUEHHS] TaMII - OKOJTO 0,4 JTHTETBHOCTH
nepuona. Ecnm nHeobxonumo, nonbopkoi pesuctopa R1 ycTanaBiuMBalOT UIMTEIBHOCTh
uMmnynbca paBHoi 0,28 cexkyHabl, a nogbopkoi pesunctopa R2 - may3wl (0,42 cekyHzsl).
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Puc. 2.110. [TpuHUMniHanbHas cxeMa KOMOMHHPOBAHHOIO pesie yKa3aTesis NOBOPOTOB.
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Puc. 2.111. BHewHui BHA KOHTAKTHBIX PEJIE TOBOPOTOB:

a-6422.3747,6-TBB 53, 8- TB 64
(macmrab 1:2).
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2.3.11. KOHTAKTHBIE PEJE NOBOPOTOB
HA MHKPOCXEMAX CEPHMM KP1055T'TI1 (L9686, U843)

1. PEJIE IOBOPOTOB 493. 3747
Pene 493.3747 semonueHo na Gasze mukpocxeMsr KP105SUTI (dynxunonansiul
ananor L9686 ¢upmet SGS-Thomson) i npeaHa3sHaY€HO LIS 3aMEHB] TAKHX PEJIC HOBOPOTOR,
kax:49.3747,491.3747 u ux anasnoros.

[MpnuuMnuanbHas cxema penie NOBOPOTOB NPENCTaBACHa Ha puc, 2.112.
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Puc. 2.112. [IpiHuunmiansHas cxeMa pese nosoporos 493.3747
Ha MukpocxeMax cepunt KP10SSTT1L.

2. PEJIE NOBOPOTOB 6422.3747

Penc 6422.3747 suinosneno Ha 6aze muxpocxemui KP10SSTTI (dyHkunonansubiii
ananor L9686 hbupmut SGS-Thomson) 1 npenHasHaueHo 1 3aMEHbI TAKUX peJie TOBOPOTOB,
kak: 23.3747,231.3747 v ux aHasoros,

CxeMa NOAKIIOUEHHS PENIC AHATOINYHA CXEME 3aMEHAEMBIX perte.

Bremnmii Bu g nokasan Ha puc. 2.111-a.
IpuHUMNHANTBEHAA CXEMa M MOHTaXHBIC TUIATHY PCJIC TOBOPOTOB UPSACTABIEHB! HA

puc. 2.113 n 2.114.

NMpumeuanne.

Onna u3 HanGonee uacTbLIX NPUYHH NPHBOAALINX K 0TK23y B paboTe pene NoBopoTon
(npencramiennsix B pasmenax 2.3.11 + 2.3.15) - nnoxoli KOHTaKT KIeMM B MecTax
COECHHEHMS C TLIaTOH.
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Puc. 2.113. [IpuHuunuanbHas cxema peie nosoporos 6422.3747
Ha MHKpocxemax cepur KP105SITII.
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Puc. 2.114. [Ipa BapHaHTa MOHTAXHbIX [UIAT pelie MOBOpOTOB 6422.3747 Ha Mukpocxemax cepud KP1055IT11
(macwrad 1:1).



2.3.12. KOHTAKTHLIE PEJIE IOBOPOTUB
HA MHKPOCXEMAX CEPHH U843

1. PEJIE IOBOPOTOB TBB 53 (MADE IN GERMANY)

Pene TBB 53 (4DB003750-15) sbinonHeHo Ha 6a3e mukpocxemsl U843, BzanMozame-
HSEMO C TAKHMMH OTe4ECTBCHHEIMH PeJic NOBUPOI0B, KaK: 49.3747,491.3747 1 vx aHamoramu.
CxeMa NMOAKITIOYEHHA pelie AaHAJIOMHYHA CXEME 3aMEHAEMBIX pEile.

Buewnu# Bua nokasaH Ha puc. 2.111-6.

TpuHuunuanbHas cxemMa M MOHTaXKHAst TU1aTa pese NOBOPOTOB NpPENCTaBIEHbl Ha
puc. 2.115u 2.116.
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Puc. 2.115. MNpuuuunuaneras cxema pene nosoporos 4DB003750-15
Ha MHKpUCXeMax cepud UB43.
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Puc. 2.116. MonTtaxuas ruiarta pese nosoporos 4DB003750-15 (macwtab 1:1).
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2.3.13. KOHTAKTHBIE PEJIE [IOBOPOTOB
HA MUKPOCXEMAX CEPHH U269

1. PEJIE IOBOPOTOB TB 64 (MADE IN GERMANY)

Pene TB 64 (4DM003360 - 00, anayior 4DM004420 - 04) BbinonHeHo Ha 6asze MHKpO-
cxembi U269,

Buewnuit Bua nokasan na puc. 2.111-s.
[TlprBuMNHaNbLHas cCxeMa M MOHTA)XKHA I71aTa Pese TOBOPOTOB NPEACTARIEHB HA

puc.2.117u2.118.

. k10 -
{S}4—0 31
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0,03R$ Elok 1 H4R7
DAL 14 3 ©49a
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Puc. 2.117. IlpurumnuanbHas cxema pese nosoporos 4DM003360 - 00 (4DM004420 - 04)
Ha MHKpocxemax cepun U269.

VT1 Cl
VDI BC 337-40 3u3x16V

Puc. 2.118. MonTaxxHas ruiata pene nogoporos 4DM003360 - 00 (4DM004420 - 04)
(macurra6 1:1).
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Puc. 2.119. Bhcuinui BUA KOHTAKTHBIX pelie NOBOPOTOB:
a- 11953227D; 6 - RE-142;
(macmrab 1:2).
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2.3.14. KOHTAKTHBIE PEJIE IOBOPOTOB
HA MUKPOCXEMAX CEPHH U243

1. PEJIE NOBOPOTOB 111953227D (MADE IN GERMANY)
Pene 111953227D srinonneno Ha 6aze MukpocxeMbl U243.
Brewnnil BUA noka3an Ha puc. 2.119-a.

[MpyHUMNHAIbHAS CXEMA M MOHTA)XHAA IUIaTa pelle MOBOPOTOB npencmsnenbl Ha
puc. 2.120 n 2.121.

] ——0 31

DAl RI
U243B Mi4

RS Rds
5 10k §OO3R
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R3
3k3

Puc. 2.120. [IpununnuansHas cxeMa pene nosopotos 111953227D
Ha MHKpocxeMax cepun U243.

Puc. 2.121. MonTtaxnas niara pesne nosoporos 111953227D
(macmrab 1:1).



2. PEJIE IOBOPOTOB 491. 3747 (MADE IN YUGOSLAVIA)

Pene491.3747 (RE - 14.2) BrinonHeno Ha 6a3ze MukpocxeMbl U243, B3aMo3aMeHAEMO
C TAKUMM OTE4ECTBEHHBIMH peste noBopoToB: 49.3747,491.3747 uux aHanoramu.
CxeMa NONKIIOYEHHA perie aHATIOrHYHA CXEME 3aMEHSIEMbIX peJie.

Bremwnnit B nokasaH Ha puc. 2.119-6.

anHuHHH&HbHaﬂ CXeMa M MOHTa)XXHas rJara peae NOBOPOTOB NpeacTaBJICHbI Ha
puc. 2.122 m 2.123.
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Pnc. 2.122. [lpuanunuanbHas cxeMa pese nosoporos 491.3747
Ha MHKpocxeMax cepun U243,

DAl

c U243B

Puc. 2.123. MonTaxHas niara pene nosoporos 491.3747
(macwTab 1:1).
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Purc. 2.124. BHewHHii BUJ KOHTaKTHBIX peic TOBOPOTOB:
a-493.3747; 6 - 6422.3747; B - 494.3747; r - 495.3747
(macwrrab 1:2).



2.3.15. KOHTAKTHBIE PEJIE IOBOPOTOB
HA MUKPOCXEMAX CEPHH YP1101XIT

1. PEJIE TOBOPOTOB 493. 3747

Pene 493.3747 Bpinonneno Ha 6a3e Mukpocxemsl YP1101XI123 (yHxkunOHanbHBIH
ananor L9686 dupmel SGS-Thomson) 1 npeaHa3HaueHO 441 3aMEHBI TAKHX PeJie IOBOPOTOB,
Kak:49.3747,491.3747 v ux aHanoros.

Buewnuit B nokasax Ha puc. 2.124-a.
[MpvHMNHaNbHAs CXeMa W MOHTAXHas IUIaTa peje NMOBOPOTOB NPEACTABIEHBI HA
puc. 2.125 1 2.126.
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Puc. 2.125. [IpuHunnuanbHas cxema pese noBopotos 493.3747
Ha MHKpocxemax cepud YP1101XTI123.

Puc. 2.126. MonTaxxHas niata pesie noBopoToB 493.3747
(Macmura® 1:1).
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2. PEJIE TTIOBOPOTOB 6422. 3747

Pene 6422.3747 BoimonneHo Ha 6ase mukpocxemsl YP1101XI127 (dyHkunonanstbiii
ananor MC33193 ¢upMel MOTOROLA) M mnpeaHa3HaueHO [UIA 3aMeHbl TaKHX pesie

noBOpoTOB, Kak: 23.3747,231.3747 u ux aHanoros.

Cxema noaKnoueHUs pene aHAIOrH4Ha CXEME 3aMEHACMBIX pEIC.

BHewnui BUA nokaszaH Ha puc. 2.124-6.
[TpyHUMNHANbHAA CXeMa M MOHTa)XKHas IjaTa peje MOoBOPOTOB NpEJCTAaBIEHbI Ha

puc. 2.127n 2.128.
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Puc. 2.127. TlpyHuMnHanbHas cXeMa pene noBopotos 6422.3747.

PHc. 2.128. MonTaxHas muiara peie nosoporo 6422.3747 (macwtab 1:1).
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3. PEJIE TOBOPOTOB 494. 3747

Pene 494.3747 BoimonneHo Ha 6aze Mukpocxemnt YP1101XTI132, URLI01XP32

(nonustit ananor ASXP193, pyHkumonansHeiit ananor U2043 dupmer TEMIC) u npennas-
HAa4yeHO 11 3aMEHBbl TAaKHUX pene MoBOpOTOB, Kak: 23.3747, 231.3747 u ux aHaIoOros,

CxeMa NoaKIIOUYEeHHS peiie aHaJIOTHYHA CXEME 3aMCHACMBIX peile.

BHewnuit Bua nokasad Ha puc. 2.124-s,
TpuHuMnuanbHags cXeMa M MOHTaXKHas TUlaTa pejie NMOBOPOTOB NPENCTABICHBI Ha

puc. 2.129 u 2.130.

Ipnameuanne.

134

B HekoTopsIX 3k3eMmapax peszuctop RS He ycranasnuBaics.
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Puc. 2.129. MpuHumnuanbHag cxeMa pene nosopoTos 494.3747
Ha MuKkpocxeMax cepun KP1101XT132.

DAl
YPI101X1132B

Puc. 2.130. Monraxnas niara pesne nosoporos 494.3747 (macwrab 1:1).



4. PEJIE ROBOPOTOB 495, 3747

Pene 495.3747 seinonneno Ha 6ase Muxpocxembl YP1101XI132, URI101XP32
(nonuwiit ananor ASXP193, pynkunonansusiit ananor U2043 ¢upmsel TEMIC) u npeanas-
Ha4YeHO ANs 3aMEHBl TAaKHX pejie MOBOpoTOB, Kak: 49.3747, 491.3747 u ux aHanoros.

CxeMa NOAKIIOYEHHS PENe aHAJIOTHYHA ¢XEME 3aMEHSEMBIX pele,

Buewmnuit BUa nokasaH Ha puc. 2.124-r.

INpuHuunuaneHas cXxeMa H MOHTakHas TUiaTa pese NMOBOPOTOB MpeaCtaBleHbl HA
puc. 2.131 n 2.132,

R2
lk22 —
=031
2
© 49
e 2
2
.‘;rxlév o
K1
DAl P
YP1101 *RI 1
xms2s | Pulo | !
5 |
[}
6 1
1
[}
[}
|
~

© 492

o]
=
e

w
=
w

Puc. 2.131. TlpuHuMnHanesHas cxeMa pese noBopotos 495.3747
Ha Mukpocxemax cepun KP1101XI132.

Dal
YP1101XTI1326

Prc. 2.132. MounrakHas niara pene noBopotos 495.3747
(MacwTab 1:1).
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2.3.16. PEJIE YKA3ATEJIA IOBOPOTOB HA KP51211C10

Pene ykasarens noBopotoB cnoco6Ho paboTaTe Kak OT [ABEHAALATHBOJLTOBOIO
HCTOYHHKA AHTAHHA, TAK H OT LIECTHBOJILTOBOTO, T. €. IPHTOAHO H I YCTAHOBKH HA MHOTHE
MO/IeTH MOTOLHKJIOB. [IepHOAHYHOCTD BKJIOYEHHS J1aMM M 3BYKOBBIX CHTHANOB - | CekyHaa.
YCTpoiCTBO OCHAILEHHO 3BYKOBBIM CHIHAJTH3aTOPOM.

ITpocToTa cxeMHOTO peteHHs 06yCI0BIEHa B OCHOBHOM NPHMEHEHHEM MHKPOCXEMBL
KP5121IC10, obnanarouieit mwupokumy Bo3moxkHocTAMH. Ha 3toit Mukpocxeme (DDI1 na
puc. 2.134) cobpan 3anarommit reneparop, pabortatromMit Ha 3BykoBo# uacrore | x[u.

C Bbixona QI cyeTYyHKa MHKPOCXEMbI NPAMOYTONBHBIE HMMYIBCH YacToToi 1 '
AOCTYNAOT Ha BXOJ KJIIOUEBOTO YCHIIHTES TOKA, coOpanHoro Ha TpaH3uctopax VT1 = VT4,
Ha 6a3y rtpansucropa VTI1, kpome 3TOro, mocrynairor 4yepe3 pe3ucrop R2 umnynbcel ©
qacToTo# 1 Kl Il HeMoCpeaCTBEHHO C 3aAaI0LLEr0 reHEPaTopa.

IMapamerpuueckuit crabunusarop VDI, R3 cnyxut ans nutanns Mukpocxemsl DD1
cTaGuIbHBIM HanpspkeHHeM. KilloueBo# ycHIHTENb TOKa MHTAETCA HECTAOHIN3HPOBAaHHBIM
6oproBeiM HanpsikeHHeM. Obiee norpebneHre TOka YCTPOHCTBOM, APH BBIKIIOYEHHBIX
CHTHANBHBIX JIaMNaXx, He MPEBBILAET 7 MA, NO3TOMY OTACIBHOTO BLIK/IIOUATENSA THTAHHUA B
peJie He MPeayCMOTPEHO.

[Tocne BraOYeHHA yKasarens MOBOPOTOB (TO ecTh, fiepeBona mepeiwtouarens I11 B
nosoxeHue, Hanpumep, “TIp”, 4To COOTBETCTBYET NOBOPOTY BNPABO) COCTABHOM TPAH3UCTOP
VT3, VT4 HaunHaeT nepHOIMYECKH OTKPBIBAThCA, BXOAA B HachlllEHHE. BpeMs, B TeueHHH
KOTOPOTO COCTaBHO#M TPaH3UCTOP HaACHILLEH, paBHO 0,5 c. Cnenytomue 0,5 ¢ 3TOT TpaH3UCTOP

. cyacToToH 1 KI'll nEpexoaANT H3 AKTHBHOTO COCTOAHHS B 3aKPBITOE.

®opMy HanpsHKEHHA Ha CHTHAJIBHBIX JlaMAax
WLToCTpupyeT puc. 2.133 (rpaduk cooTBeTcTBYET
HanpsbxeHHto 6opToBoii cetn Use = 6 B). B Teuenne
NOIOBHHBI niepuona Hanpspkende Ua Ha naMnax
HL1, HL2 nocTosHHO 1 paBHO 5,5 B, noatoMy ouu
CBETAT NMPaKTHYECKH NMOJNHBIM HakaJloM. B Teyenue
BTOPOTO nonynepuona Hampsbkenue Ua npencras-
aser coboi MOCNenoBaTENbHOCTh KOPOTKHX HM-
nynbcoB ¢ yactorod | kl'u, namne! npaktHueckun  Puc. 2.133. dopma HanpskeHHs HA
HE CBETAT, XOTb MX HHATH M OCTAlOTCH TOPAYHMH. CHTHANIBHBIX JJAMNAX.
Ilpy 3TOM naneHue HanpshkeHus Ha nammax HL1,

HL2 nepenaercs uepe3 auon VD2 ua 3Bykousnydarens HAIL, koTOpBIii BOCTIPOM3BOAHT
3ByKOBO#H curHan yactoroi | k'

Ipu pabore pene or Goprosoit ceru ¢ HampskenueM 12 B pesucrop R3 cneayer
3aMEHHTH Ha APYTOH, CONPOTHBIEHHEM 1,5 KOM 1 MOLHOCTBIO 1 BT. YMEHBILHTL TPOMKOCTD
3By4aHHA CHUTHANIA MOXHO BKITIOYEHHEM MOCIEXOBATENbHO CO 3BykoM3myuarenem HAI
pesucTopa conpotusieHHeM 51+ 82 Om.

Konpencarop Cl - KJIC, KM unu K10-17. Tpansucropsr KT315B 3aMeHuMbl HA
KT312A, KT608A, KT603A; KT3136 - na KT630T; I'T806A - na I'T701A. Bmecro
coctaBHoro Tpausucropa (VT3, VT4) moxno wucnonb3oBatb KT825A wnn KT825b
(Tpan3ucrop VT4 cnenyer ycTaHOBUTH Ha MACCHBHBIH TENIOOTBOL. ).

B kauecTBe 3BYKOH3/y4aTesis NoAoHAeT TenedOHHbIH Kanclob C CONPOTHBIICHHEM HE
MeHee 500M. '

Ipn npaBHIBHOM MOHTaXe M MCMPABHBIX JCTANAX PENE HalaXHBaHHA HE Tpebyer.
Ecnn B GOpTOBO# CETH MEPEMEHHOE HaMpPSIKEHHE, KIIOUEBOH YCHIHTEND TOKa Cleayer
AHUTaTh 4Yepe3 BBINPAMHTENb, @ MHKPOCXEMY - OT OaTapeH M3 TpEX ralbBaHHYECKHX
anementoB 316, 343, 373 wnu or 6arapen 3336. I[Ipu TakOM MHUTaHHH HEOOXOOMMOCTH B
napaMeTPHYECKOM CTAGHIMTPOHE OTNAJACT.

Ipumeuanne: [{ns 6onee ycToitunpoii paGoTh TpaH3ucTopa VT4 cienyer ero 3MUTTEPHBIi
nepexo 3allyHTHPOBaTh pe3uctopoM conpotHaienneM 200 + 300 OM MomnocTsio 1 Bt
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2.3.17. BECKOHTAKTHBIE PEJIE IOBOPOTOB U1 MOTOUHUKJIOB
1. PEJIE YKA3ATEJS TOBOPOTOB 1151 MOTOLHKJIOB

Pene npeaHasHaueHO Ul yCTAaHOBKH HAa MOTOLMKIBI, HE OCHALIEHHBIE aKKyMyIsi-
TopHOH Garapeeii, B 60pTOBOH CeTH KOTOPBIX HCTMONBL3YETCH TEPEMEHHOE HAnpsHKEHHE,
nonyyaemoe ot reseparopa ("MuHck”, “Bocxon™ v ap.).

Tennoseie pene, YCTaHOBIEHHBIE HAa ITHX MOTOUMKIAX, MAJIOHAAEKHBI U HMEIOT
6onbiioe BpeMs cpabaTbiBaHMs, 0COGEHHO NPH Masbix 00OpOTax HABHraTelns, YTO OTPH-
HaTENBHO CKa3bIBAETCs HA 6e30NaCHOCTH ABHXKEHHA.

Pene (puc. 2.135) cocTOUT U3 CHMMETPHYHOTO MYIBTHBHOpATOpa Ha TPaH3HCTOpax
VTI1, VT2 u kinoua Ha tHpucTope VS 1. Pene noaknoyaercs AByMst NPOBOAHHUKAMH: OQHHM -
K 6OpTOBOIf CETH, APYTHM - K NEPEKIIIOUATENI0 NOBOPOTOB,

PaGoraer pene cnenyrowmum obpasom. Kak tonbko nepekmodarens I11 okassiBaeTca B
ORHOM M3 KpaHHHX MOJIOKEHHH, Ha MyIBTHBHOPATOp NMOCTYNAET NHTAIOILEE HANMPSIKEHNE,
KOTOpO€E BhIMpsiMisieTcss auofoM VDI u crnaxusaetcs konpeHcaropom Cl. Mynbrusu6-
parop oTkpbiBaeT THpHETOp VS1 ¢ NepHOANYHOCTBIO, YCTaHOBJIEHHOH nemeHTamu R2, C2,
R3, C3. OtxpbIBagch, THPHCTOP 3aMbIKACT LENb MHTAHMs J1aM. 3aKpbIBAETCA THPHUCTOP MPH
TIepexoze NEPEMEHHOTO HAaNIPAKEHHA Uepe3 HOJb.

Henouka RS, VD2 cunxaer Bausuve Tuprcropa VS1 na pabory mynstuBuGparopa.
Tpausncropsl VT1, VT2 MoryT 6biTh mo6biMH p-n-p THOA. Juoast VD1 u VD2 - mo6bie,
TthpHcTop KY202 - mo6oit, noaxonsiuuit no HanpsKeHHIO.

Tupucrop VS1 He Harpesaetca npn paboTe, M HET HEOOXOAMMOCTH CTaBHTh €r0 Ha

paauarop. i . JG—9———0~6+14B
VDI
KI208A
VT2
xI6V KT31076
RS VD2 \Z&
k10 KI208A &8 vsi
KY202K
R3 [JR4 m
10k Bixo e,
' Nes. 14

Puc. 2.135. IlpuuunnuanbHas cxeMa pene ykasarens NOBOPOTOB /15 MOTOLMKJIOB.
2. HXKPII-2C

Pene nosoporos MXKPII-2C wucnons3yercs Ha mortoumknax “HWXK-TUIAHETA-
CITOPT”. IlpunumnuanbHas cxema npejcTaeieHa Hapuc. 2.136.

2.3.18. KOHTAKTHBIE PEJIE NTOBOPOTOB /LIt MOTOUHUKJIOB
1. HXPN-1C

Pene nosoporos MXKPII-1C ucnonesyerca Ha moroumknax “WOK-TUTAHETA-3”,
“HUXK-IOTIMTEP-3”. IlpuHuMnuasbHas cxeMa npeacTasieHa Hapuc.2.137,
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Puec. 2.137. [Ipuuunnsamuas cxema pene nosoporos HXXPI1-1C.
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24.NIOUCK HEUCIIPABHOCTH B CHCTEME
CBETOBOH CUTHAJIM3AIIMH NIOBOPOTOB
H ABAPUHHOH CUTHAJIM3ALIMHU

2.4.1. HEHCTIPABHOCTb B CHCTEME CBETOBOMH CHI'HAJIM3ALIMH [TOBOPOTOB

Ecnu He paborator ykasarens nOBOPOTOB, TO NPHYHHON MOXKET ObITh HEHCNPaBHOCTD
niepeKIoyaTens NOBOPOTOB, peiie MOBOPOTOB, MEPEropaHHe NPELOXPAHHUTENS MM HUTEH
JlaMIl yKa3aTenei 110BOpoTOB, 0OpbIB HIH KOPOTKOE 3aMbIKaHH € POBOJIOB.

Jlns obneryeHrs rnoucka THX HEUCTIPABHOCTEHM, MOXHO BOCRO/b30BaTbCs TabnHHaMu
2.1,2.2upwuc.2.138.

Tabu. 2.1. O603HaYeHH € BXOAHBIX H BBIXOAHBIX BLIBOJOB Pelle NOBOPOTOB.

Hanmenosanue PC491(A)| PC951A [PC950A PCQSPOE.JLC ?;)??;:11;0233747 49 7747 492.3747
BBIBOOB 14 57 (5)|PC951AM| PCOSOE [PCOSOHLIT 2313747 |6422.3747] 4913747{ 493, 3747 | KP4

Bxoanoii seBoa |+ (B) + + + + + 49 49 +

Brixonwo#t soison] L (C/) | 11 n i 11 n 49a 49a H

Tabu1. 2.2. O603HaueHHE BXOIHBIX H BBIXOJHBIX BLIBOIIOB NEpEKITIOYaTeeil NOBOPOTOB.

Hanmenopanme Ilepexutouareny ykasarened NoBOpOTOB
BbIBOJOB Mm3sm 124.3769 681.3709
BxonHo# Be1BOX L 1 492
BaixonHo# BeIBOJ 2us S5n8 49aL n 49aR

Tabu1. 2.3. O603HaYeHHE BXOAHBIX U BLIXOAHBIX BBIBOAOB BHIKITIOUaTesieil aBapHitHO# cHrHa-

JIM3alHH.
HanmenoBauue Brikiouareny aBapuHHOM CHIHaJIM3aluH
BBIBOIOB BK422, BK422-24 24.3710, 245.3710 37.3710, 3753710
BxonHo# BeiBOJ 2 8 1
BsixonHo# BBIBOA 6 4 5

2.4.2. HEUCIIPABHOCTb B CHCTEME CBETOBO# ABAPHHHONH CHTHAJIH3ALIUH

Ecnu npH BKJIIOYEHHH CHCTEMBl aBApHHHOH CHIHAIH3aHHMH HE paboTaroT yKa3aTenH
MOBOPOTOB, TO MPHYHHOI MOXeT OBITH HEMCIPABHOCTD NEPEKIIIOYATEIs IOBOPOTOB, BBIKITIO-
yarens aBapHHONM CHrHaiH3auMy, pene MOBOPOTOB, NEPErOpaHHE MPENOXPAHHTENA HIIH
HHTEH JJaMIl yKa3aTteieil MoBOPOTOB, 0OpbIB MITH KOPOTKOE 3aMbIKaHHE IIPOBO/IOB.

Jlns obneryenus MoOMCKa THX HEUCTIPABHOCTEH, MOXKHO BOCIIOAB30BATLCS TabaHLAMH

2.2,2.3upwuc.2.1

IIpumeuanue.

39.

B ciryuae, rxorna npu pabote moBOpOTOB, HAYMHAKOT MHTraTh J1aMbl rabapHTHBIX OrHEH,
WIH TOPMO3HBIX CHTHAJIOB, WJIH BOOG11E NPHOOPH CBETOBOH CHIHATH3ALNH HAYMHAIOT BECTH

ce6s He0OBACHMMO, TO BHHOM 3TOMY OOBIYHO ObIBAET MJ10X0H KOHTAKT C “MacCoH

”»

. Hoaromy

MpPeX /e BCEro HaJ0 NPOBEPHTH KPEMJIEHHE NPOBOAOB “Macchl’” B GaraXkHHKe, BO3JIE 3a{HHX
tonapeit 1 okono dap 1 noadapHHKOB.
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He ropat namnbi
yKxa3arene# nosopoTos
neBoro Wnu npasoro Sopros

He pa6otaior
yKa3arenu nosopoToB

v

BiniounTe Aesble, a 3aTeM npasble
ykasatenu nosopoTos

!

He ropar Bce namnb!
yKasaTene# nosopoToa

‘ Her

¥ e

Namns! yKazatene# nosopoTos
FOPAT NOCTORHHO

KoWTponbHble npubopb!
paboTtaiot

NposepuTb UcnpasHocTs NP
W KOHTaKT €r0 B rHeage

gz

1%

!

3ameHuTe WM OTPEMOHTHpY#Te
pene noBopoTos

NopxntounTe KN x “Macce”, a apyrvm
KOHUOM K BXOAHOMY BLIBOAY
pene nosopoTos

Mpenoxpanutens (MP) ncnpasen
KOHTaKT HaaéXHbIA

!

T

HewcnpasHocTb B yeny ot NP
no pene nosopotos (PI)

KonTponsHas namna (KN) ropur

[HeucnpaBHOCTDL B Leny OT BLIBOAA
“30" (+) reHepatopa po NP

¥ R

MopxntoumnTe KN k “macce”, a apyrvm
KOHLOM K BBIXOZHOMY BbIBOAY
pene nosopoToB

3amenute NP,
HafIEXHO COEAUHUTE C FHe3A0M

!

!

3amenuTe UNK OTPEMOHTUPYRTE
pene NoBopoTos

KontponsHas namna (KN) ropur

Mpw 3amene MP neperopaer

e

¥ 5

NoaxniounTe K1 K “macce”, a apyrum
KOHLOM K BXOAHOMY BbiBOAY
nepexioyaTens nosopoToB

OTxNio4asn yuacTku uenen
(no cxeme),
YCTPaHUTL KOPOTKOE 3aMblKaHue

!

HevcnpasHocTs B yenu o1 PN
[0 NepexnioNaTens NOBOpOToB

KontponbHas namna (KN) ropur

T

MopkntoumTe KN k “Macce”, a apyrvm
KOHLIOM K BHIXOAHGIM BbiBOAGM
nepexnioyaTens NOBOPOTOR

!

3ameHnTe Wi OTPEMOHTHPYHTE
nepexnioyaTen NOBOPOTOB

KontponbHas namna (KN) ropur

&

Mopkniounte KN k “macce”, a apyrmm
KOHLOM K BbIXOAHBIM BLIBOAAM
nepexIoYaTeNs NOBOPOTOB

¥

3ameHuTb namnbt
yxasatenei nosopoTos

Het

Namnbl nenpasHbl

—»)

HenenpasHOCTb B UenK OT nepe-
KAKoMaTENSt NOBOPOTOB 40 NAMM

Puc. 2.138. [Touck HEMCNPaBHOCTH B CHCTEME
CBETOBO#H CHTHAIH3aLMH MOBOPOTOB.
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BiMouHTE BAPHAHYIO ] He paboraer
CHHaNK3auMIo ABAPHIHHAA CHTHANMIBUMA
He ropaT namne! ;
n_a' yxasarened nosoporos | HeT He ropaT sce nauns:
nesoro unu npasoro 6opros yKazaTenei NoBopoTos
& Her ¥
Naunt) yxazaTenei nosopotos Mposeputs uenpasHocTs NP
TOPAT NOCTORHHO W XOHTAKT ero B rHeane
¥ fa < fa
3aMeHNTE UM OTPeMOHTUPYHTE Npegoxpaunvens (NP) wenpanen, | HeT 3amermre NP,
pene nosopoToB KOHTAKT HAREXHbIA HAREXHO COBANHITE C THEAOM
¥ e ¥
Mogxmouure KN k “macce”, a 4pyrum
KOHLIOM K BXONHOMY BbIBOAY Mpw 3amene NP neperopaet
BbIKMIOMATENS aBapyiiky { T
15 —
HewcnpasocTs B uerw or NP | HeT Ormm(can: cxeme)
eme),
O BLIKTIOMATENR ABIAPHIAKM [¢—1 Koutponuhan namna (K1) ropwr YCTP3HWTL KOPOTKO® 3aMbiKaHue
& s
MNoaxniowmte KT k “Macce”, a ppyrvm
KOHLIOM K BbIXOAHOMY BbIBORY
BLIKTIONATEN aBAPHIHKK
" Her
3am::ure un: C?'LD:MOH’?&V“T" Konrponuhan namna (KN) roput
& da
NogwroumTe KIT k “Macce”, a apyrum|
NOHLOM K BXORHOMY BbIBORY
p&ne NoBopotos
HewcnpasrocTs B uenw o1 P 11167
20 BIKTIONATENA ABAPHHY Kontponunan namna (Kl) ropuy
& fa
Noaxmosute K k “macce”, a Apyrum
KOHUOM K BbIXOOHOMY BbiBOAY
pene nosopoTos (PM)
oo | Her
3“‘::;: W orpo” ou:o(o’gr[q;:yure Koxrponwsan namna (Ki) ropur
& fa
MpoBepuTh UCNPaBHOCTL
namn
yKasareneh nosopoTos
3aMeHATS NaMtel ‘Hﬂ‘ R B2 [ Haucnpaswocts e uerw or
yKa3arenel NOROPOTOR pa pene NOBOPOTOB A0 NawN
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Puc. 2.139. [Tonck HeHCNPABHOCTH B CHCTEME
CBETOBOH aBapHAHON CHIrHaNH3alHK.




3. BBIKJIFOYATEJIM ABAPUHHOM CUTHAJTU3ALIMH

OnHuM' U3 OCHOBHBIX NPUOGOPOB B CHCTEME CBETOBOH aBapHIHOH CHrHalIM3auMu
MHralpoUero THIA, YCTAHAB/AMBAGMBIX HA MEXaHHWYECKMX TPAHCMOPTHBIX CPEJCTBAX,
SBJIAETCA BBIK/IIOYATE/b ABAPHIHOM CHIHAM3ALIUH.

3.1. CXEMbl KOMMYTAUHH
BBIKJIIOYATEJEN ABAPUHHON CUTHAJIM3ALINH

Beimodarens 2 535-07 (cM. puc. 3.1) yHHKaJIEH TEM, 4TO B HETO MO CYTH BCTPOEHO
3MEKTPOTENIOBOE pesie noropoTor (BK), uro nosponser obecneunts paboTy aBapHiiHOii cur-
HaJIM3alIM3aLMH IIPH BLIXOZE U3 CTPOA IITAaTHOTO PENE OBOPOTOB.

BHI KOJIOJIKH
CO CTOPOHB! IUITCKKEPOB

Y/3en.

Kp.| Yben Y Y/3en/ben.

solsiul ’? lr]«l%slaeq
HL|BK \TAT)]--__ __-‘Aa

B MOJIOKEHHH BBIKTIOYEHO
(KHOMKa yTOTUIEHa)

Puc. 3.1. Baewnnii Bua (Maciutab 1:1) u cxeMa KoMMyTaLuu
BBIK/IIOYATE A aBapuiHO# curHanu3aumy 2 535-07 “HELLA” (made in Germany).
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a BK422-24 /@ BK422-24

COENAHO B CCCP CAENAHO B CCCP

FOCT 3940-71 FOCT 3940-84

14  3A 248B Q -4 3A 248B O

BHI KOJIOOKH
CO CTOPOHBI ITCKKEPOB

L\» B MOJIOKEHHUH BBIKITIOUEHO
(kHomKa yromnsieHa)

Puc. 3.2. Bremnuii ua (Macra6 1:1) 1 cxema KOMMyTaiiu
BBIKJIfOYaTeNel aBapuiHOH curnanusanuu BK422-24 (TOCT 3940-71 u TOCT 3940-84).
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5 7|1|3!4I [2]6

é]j‘"

141

A

HL

B MOJIOXXEHHH BLIKJTIOYEHO
(KHOMNKa yTOIIEHa)

B M10JIOEHUH BBIKJTIOYEHO
(xHoOMKa yTOMnIeHa)

Puc. 3.3. BHewnuii Bua (Maciutab 1:1) u cxema koMMyTanuu
BBIKJIIOYaTeNeH aBapuitHOH curHanuzauuu 24. 3710.
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A ___\I_ _-_4/1_3

B MOJIO)KEHHH BBIKITIIOUEHO
(KHomKa yToIUIeHa)

Puc. 3.4. Buewnuii Bua (Macwrab 1:1) u cxema KOMMyTauuu
BBIKJIIOHaTesnei aBapuiiHO# curnanuzauuu 245. 3710 (ua 12 B u 12/24 B).

146



Dol 2 el mie[o] * “ionsm s §

A

[sT1]2]3]a 2] 11]10] o] * “lononcaornarn)

i

[o] 1121"1101 8 | * "ronka yronnena)

i

Puc. 3.8, Buewnnit sua (Macwrab 1:1) B cxema KOMMYTaLUK
BbIKIIIOYaTeNeH aBapHitHO# curHannsawaun 37. 3710 u 375. 3710.
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3.2.3AMEHA
BBIKJIIOYATEJIEH ABAPUHHON CUTHAJIM3ALIMH

B ToM ciyyae ecniu Bam He ynanoch OTpeMOHTHPOBATH BBILEAIIHH U3 CTPOS BBIKIIFO-
qaTelb aBapUIHOro 3aXHUraHus, a BOSMOKHOCTH PHOOPECTH aHATIOTHYHOTO HET, TO MOXKHO
NPOH3BECTH 3aMEHY Ha BBIK/IIOYATEb APYTOi MapKH.

HockonbKy BHYTPEeHHSAss KOMMYTallus M MapKHPOBKa BBIBOAOB Y BbIKIIIOYaTENeH
BK422 u 24. 3710 pa3nuuHa, TO 3TO HEOOXOAUMO YUUTHIBATH NPH MOAKIIOYEHHH NPOBOJIOB.
Jlns npaBHIBHOrO MOHTaXKa UMEET 3HaYEHHE U TO, KaKOTO THIIA Pelie-NpephliBaTeh IPUMEHS-
€TCsA B CXeMe aBapHiiHOM CUrHAIH3alluK M yKa3aTeseil MoBopoTa.

O6uine ceeieHHs O NOAKIIOYEHHH IPOBOIOB K BBIKJIIOYATEITIO NPH Pa3HbIX BapHaHTax
YKOMIUIEKTOBaHHs CHCTEMBbI PHBeeHb! B Tabn. 3.1.

Ta6a. 3.1. [MogxmoueHHe BLIBOAOB BBIKIIIOYATENeH aBapuiiHON curHanuzauuu BK422 u
24. 3710 B coyeTaHHH C Pa3HBIMH Pelle-NpepbIBaTeNlIMH.

Brisox
BBIKJIIOYATENSA
BK422 | 24.3710 Tipn paboTe C pesie NMpephIBaTeIaMH J TipH paloTe ¢ pelie NPEphIBATENIMH

C KakuM Y3JIOM HJIH LETbIO Heobxonumo obecneynTts COCOHHEHHE

BK422-241245.3710 Tyra PC 950 Tyna 23. 3747
1 2 K LEMH NOABOAKH HAMPAXKEHHA B CHCTEMY 3aKHIaHHA (KJ1eMMa 157 3aMKa 3aXKHTaHHs)
2 8 K LIEMH, CBA3aHHOH C HCTOYHHKOM TOKa (K1eMMa “30” 3aMKa 3aXKHTaHHA)

NPH HAJIWYHH ABYXPEXHMHBIX CHTHAIbHBIX
3 - ¢donapeit

- K KaTyUIKE NEPEKIIOYAIOILETO pese
K 1enu ot kieMMsl “T1B” pene-npepbiBaTens | K BBIBOLY NEPEKIOUATENS YKa3aTeaeH NoBo-
4 3 K BbIBOZy MEPEKINOYATENA YKA3aTeNeH noBo- poTa Ha JieBbl€ CHTHaJIbHbIE HOHAPH
pOTa Ra NpaBbl€ CHIHALHDLIE (POHAPH

K LienH ot KieMmbl “JIB” pese-npepsisatesd | K BLIBOLY NEPEKIOYATENS yKa3aTenel noso-

K BbIBO/lY NEPEKIIIOHATENA YKA3aTeNel noBo- 0Ta Ha MPaBbie CHTHAIbHbBIE OHApH
y p p p
POTa Ha NIEBBIC CHTHAIbHBIE (OHAPH
6 4 K KJIEMMe “+” pejie-npepuiBaTea K KaemMe “1” pene-npepbiBareis
MPH HATMYHH ABYXPEKHMHBIX CHTHAILHBIX
7 - ¢oHapeH K BHIXONHOI KIeMME BBIKIIOYATENs en
OCBElLIEHHA PHEOPOB K KjleMMe 57 pesie-npepbiBarens
- 6 K1eMMa ocraérca cBobonHOH
K LiEnH ot KieMMsl “TT” pene-npepsiBatens | K LEMH OT KJIeMMBI “3” pene-npepuiBares
8 7 K BXOIHOMY BbIBOLY MEPEKIIOUATENS K BXOJIHOMY BbIBOLY NEPEKMIOYATENA
yKasaresieil oBopoTa yKasaresiell noBopora
1 5 COEHHHTb C MacCoH

IIpumevanmne.

ITpu nons3oBaHnH Tabnuuei Hy)XKHO HMeTb B BUAY cleayiolee. [ToAkmoueHHe KIEMM
“4” u*5”y peixumoyatenst BK422 wiu “17u 3"y 24, 3710 MOXKHO MEHATH MECTaMH.

B ToM cnyyae, ecnu Ha Bamem “Mockeuye” CTOMT pefie IByXpexXuMHO# paboTh cBe-
TOBBIX CHrHaJIbHBIX (oHapeit, To nmpu 3aMeHe BK422 na Beikntoyatens 24.3710, coxpaHuThb
ero pabotocnocobHocTs He yraércs. [1o3TOMY NpH HEOGXOAMMOCTH TAaKOH 3aMeHBI OT ABYX-
PEeXHMMHOH CBETOBOH CHrHayiM3auMH NPHAETCA OTKA3aTbes (IEMOTHPOBATH Pelie), YTO H
CIIeJIaJIM YKe Ha 3aBOJIe MHOTO JIET Ha3a.

Taxk e HeoOXOIMMO YUHTHIBATh, YTO NIOCAI0UHBIE MECTA Y BBIKIIOYaTeneH aBapHitHOM
CHrHaJM3aLHH pa3Hble, no3ToMy npu 3ameHe BK422 na 24. 3710 yctaHOBOYHOE OTBEPCTHE B
NaHeNnu NPHAETCA PACTOUYHTH IO Pa3MepOB, NIOKa3aHHbIX Ha puc. 3.6. [Ipu o6paTHoOH 3aMeHe
norpebyeTcs caMonenbHas nepexoaHas waiba ¢ yMeHsleHHsIM OTBepcTHEM. B 06oux ciy-
4agX NPeABAPHTENLHO HY)KHO MPOBEPHTH, YTO KOPNYC BHOBD YCTAHABIHBAEMOTO BBIK/IIOYA-
Tens Ge3 moMex pazMeraeTcs B OTBEAEHHOM €My NMPOCTPaHCTBE, HHaYe MPUAETCS cOenaTs
BLIHOCHOH KPOHIUTEHH, PAcmoNOXHB ero Ha ynoOHOM MecTe nox maHensio mpubopos.
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Mo aHanoruu ¢ BbILIE NPHBEIEHHBIM NIPHMEPOM 3AMEHBI BbIK/touarcicit aBapuitHoR
CHrHAIM3ALMH, MOXXHO YCTAaHOBHTD BhIKItouarens 37.37 10 uiaH ero ananors (H3yuus iupea-
BapHUTEIIBLHO HX CXEMbI KOMMYTAUlHH H CXEMbI TOAKIIOUYEHHUS K CHCTEME CBETOBOI CHI'HANIN3a-
LIMH [IOBOPOTOB H aBapHHHOH CHrHAIH3ALHH TIOBOPOTOB aBTOMOOHIIEH ).

OrtBepcTHe Ui KPEIUIEHHs BBIKIIOUaTes apapuiiHOH curnanmsauuu 37.3710 n ero
aHaJIOroB NoKa3aHo Ha puc. 3.6-B.

a) =
12,5 }
6)
25,5
=
’ § Su—
B) Yy b

T

Puc. 3.6. PazMepsl OTBEPCTHH U1 KPeMieHHs BbIKJIIOYaTeNeH aBapHitHON CHrHANMM3AUNK:
a - BK422; 6 - 24.3710; B - 37.3710 1 ux ananoros (Macwrab 1:1).
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4. MUKPOCXEMbI, IPUMEHSIEMBIE B PEJIE IOBOPOTOB
4.1. MUKPOCXEMAI CEPUH K224

MHKpPOCXeMbl 3TOH CEPHH H3TOTABIHBAIOTCA Ha OCHOBE THGPHAHON TONCTOMAEHOUHOM!
TEXHOJOTHH C IPHMEHEHHEM 6ECKOPITYCHBIX AMCKPETHBIX IEMEHTOB,

Jna obecneueHns repMeTH3aLHH MHKPOCXEMbI 3aMIPECOBaHbl B M1aCTMACCOBBIC HITH
METRLIO-NIOIHMEPHBIE KOPITYCa C IaTYHHBIMH JY)KEHBIMH BBIBOAMH (puci.:t. 1)

MeTKka—s

Pnc. 4.1. Bremmnwit sua MuxpocxeM cepun K224
(tnn kopnyca 115.9-1).

4.1.1. K224CA)

Muxpocxema npencrasaser co6oit aMIUIMTYAHYIO CXeMY CpaBHEHHS.
96 04 97

i b

= o

™~

i
W

)

Puc. 4.2. DnekTpuyeckas npuHIMNHaIbHag cxeMa K224CA3.

3o
65

Hainavenne BLiBONOB:
3 - obuit (-Una); 4, 7 - MoakmouCHHE BPCMA3aAIOLICTO KOHAEHCaTopa (BBIBOA 7 uepe3
BHEIUHHI PE3NCTOP, conpoTuBieHneM M24, noaxmoyaeTcs K MIOCy NCTOUHHMKA THTAHHA),
6 - nuranme (+Uwn); 9 - BHIXON.

DneKkTpHYecKHe NapaMeTphl

PaGoyee HANPAKEHHE ........cccoervrverrreearinnns 12 B;

Tok norpebnenns .......... .. S20 MA;

| § PR ... MuH, < 0.35, makc. > 9 B;
Ur... ...211B;

Us.... ...20,5B;

L 6 PO MHH. < 0,5, makc. > 11,6 B.
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4.1.2. K224I12

MukpocxeMa npeHa3HaueHa /IS UCTIONL30BAHUA B KaueCTBE FEHEPATOPA MpAMOY-
rOJILHBIX HMITYJICOB.

<.

3 B »c:—{- 7

1]

Puc. 4.3. dnexTpHueckas NpUHIUNHAIbHaA cxema K224IT2.

9

Ha3nauenne BLIBOOOB:

1, 2 - avonpl;

3 - noaxkMoYeHHe EMKOCTH;
4 - Gaza;

5 - nutanue (+Una);

6 - pesucrop;

7 - BBIXOX;
8 - 00Ommit (-Una);
9 - BHIXOL.
IJIeKTPHYECKHE NapaMeTpbl

PaGouee HAMPIKEHHE ....oveeerevenreeeeennnne. 12+24B.

Toxk notpebneHus ..... et et eeenreebbaeaanaes <70 MA;

Ut cotrereiveirnrreeeseeeseseesesseaesessssssessenssssseres 2> 11,6 B;

Us...... ... 0,5+0,758B;

USB ceieeeeeeeeetie ettt sraeeerae s snane s enraes muH. £ 0,2, makc. 2 11 B.
Npumeyanne,

Hudopmannio o 3ameHe MukpocxeMul K224I'T2 Ha Monyns cobpaHHbIH Ha gucKpeT-
HBIX 3/IeMEHTaX MM Ha Taimepe KP1006BH 1, MoxHO npouuTaTh B IM1ase “3aMeHa MHKpOC-
xemb1 K224I'T2” nacrp. 112.
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4.2. MUKPOCXEMbI CEPHH K561, K176, K155

Mukpocxems! cepud K561 mocTpoeHH Ha KOMIUIEMEHTapHBIX TPaH3HCTOPax
CTPYKTYpBl MeTat-okucen-nonynpoogiuk (KMOIT), nmoTpeGnaioT HHYTOXHO Maiylo
MOWUIHOCTH B CTATHYECKOM PEXKHME, UIMEIOT OUEHb HEGOMBILION, ONpeAeAeMBli JTHII K TOKaMH
YTEUYKH, BXOAHOM ToK. Tunkopnyca-~201.14-1 (puc.4.5).

[TprMeHeHHE MHKPOCXEM HMEET CBOHM 0COOeHHOCTH. HH oMH U3 BXOAOB He NOJDKEH
ObITh OCTaBNeH He noaxMouEHHBIM. CBOGOAHBIE BXOZBI 3IEMEHTOB A. 6. M/IH COEAHHEHBI C
HCTIONB3yeMBIMH BXOJaMH TOTO K€ /1€EMEHTa, WIH NOOKIIOUEHBI K IIHHE NHTAHHA, HIH K
06111eMy IpOBOY B COOTBETCTBHH C JIOTHKOH pabOTbI MUKPOCXEMBI.

HanpsikeHHe MHTaHHA NODKHO MOAABAaThCA PaHee WIH OJHOBPEMEHHO ¢ Mopavei
BXOZIHBIX CHrHanoB. HoMuHanbHOE HanpshkeHre nuTanus 10 B+ 10 %.

TIpn kOHCTpyupoBaHHHM anmapaTypbl Ha MHKpocxemax cepuu K561 HeobGxomumo
NpeaycMaTpHBaTh 3aIlMTY OT NONAaJaHH UMITYJIbCHBIX NIOMEX Ha LIMHBI THTAaHUA H 06Las,
IUTA 4ero B LUENSX MMMTaHHs PEKOMEHIYETCs yCTaHABIHBATh HU3KOYACTOTHLIH AJIEKTPOIHTH-
YECKUH H BBICOKOYACTOTHBIH KEPAMHUECKHH KOHEHCATOPHI.

K561J1A7 (CD4011AEJ), K176J1A7, K155/1A3 (SN7400)

MHuKpocxeMbl NPEACTaBAAIOT CO60# ueThIpe slorHueckux nementa 2U-HE.

1 - Bxox X1; a) | - Bxon X1; 6)
2 - Bxoa X2; 2 - Bxox X2;

3-Beixon Y1; 3-Buixon Yl; 1 —
4 - BbIXOR Y2; 4 - Bxon X3;

5 - Bxon X3; 5 - pxo X4; 2
6 - Bxon X4, 6 - Boixon Y2; 4 —
7 - obwwmiA; 7 - obwwmit; 5 —
8 - Bxog X5; 8 - Beixox Y3; 9 —]
9 - sxon X6; 9 - Bxon X5;

10 - BbIxOR Y3; 10 - Bxon X6; 10—
11 - Beixox Y4, 11 - Boixon Y4, 12 —
12 - Bxox X7; 12 - Bxog X7; 13 —
13 - Bxon X8; 13 - Bxog X8;

14 - + nuTaHuA. 14 - + nuTaHu1.

Puc. 4.4. HazHaueHHe BBHIBOIOB M YCJIOBHOE rpadHueckoe o6o3HauenHe: a - K561JIA7,
K176JIA7; 6 - K155JIA3.

Tada. 4.1. Dnekrpuueckte napaMeTpsl MUKpocxeM cepun K561, K176, K155.

IMapametp KS61JIA7 | K176J1A7 | K155J1A3
Unn, B. 3+15 9+5%| 5+5%
Usbix, B.-nuskoro ypoBus, Umn=10B <29
npH BoaaeiicTeuH noMexH. Unn= 5B <0,95 <03 <04
Uswix, B.-Beicoxoro yposus, Uun =10 B >75 >8.2
npH Bo3aeiicteuyu noMexH. Unn= 5B - - >24
Inor, MKA. Uun=15B <5 <5
[sx, MKA. -Hu3koro ypoBHs  Uun=15B <0,3 <03 1 g Y b
Iseix, MA. -HH3KOTO YpoBHA Uun=10 B =13 0.6 2 13
Uun= 6B 20,51 0,3 16 3 5 12
Iaux, MA. -BbicOKOro ypoBHs Uun =10 B >1,3 0,3 : :;
Useix=4,6 B; Umn= SB[ 505 1023 ; E
Useix=2,5B; Umn= 5B >1,6 7 s
taap , HC. Uun=10B <80
Uun= 5B <160 200 Puc. 4.5.
Cax, ng. <1l Tun xopnyca 201.14-1.

152



4.3. TAIMEPBI
4.3.1. MUKPOCXEMA KP1006BH1 (anaaor NES55) - Poccus

Bpemsazanaromas cxema (TaiiMep), dopMHpyloiad HMNYabChl HampskKeHUS
JUTHTENBHOCTBIO OT HECKOJIBKHX MHKPOCEKYHI A0 AeCATKOB MMHYT. [lpennasHaucHa ans
HCTIONb30BaHHA B CTAOWJIBHBIX JaTYHKAX BPEMEHH, TE€HEPATOpax-HMNYJbCOB, LWIMPOTHO-
HMIYNBCHBIX U (a30BBIX MOAYAATOpaX, Npeodpa3oBaTeNAX HANpsHKEHHA, KIIOUEBBIX CXE-
Max, MpeoOpa3oBaTeNAX CHTHAIOB, HCIIOJTHHTEIbHBIX YCTPOHCTBAX.

Ha3HayeHHne BbIBOOB:

1 - obumit (- Uun); 2 - 3amyck; 3 - BbIXOR; 4 - cOpoc, 5 - KOHTpOabL OENUTENS;
6 - cpabatbiBaHKe; 7 - nens pa3pana; 8 - muranue (+ Uun).

1|0 EX]
2] [ 7
3] X3
' BN
Puc. 4.6. Tun xopnyca 2101.8-1. Puc. 4.7. CtpyxrypHas cxema KP1006BU 1.

YKA3AHHA K NPUMEHEHHIO

1. 3anyck MuKpocXeMb! porcxoaut npu U'sx < Unn/3. Jlns ycTpaHeHHs HeCTaGHIb-
HOCTH 3anycKa, cO3/laBaeMOH NyabCalAMH Hanps>XeHUs HCTOYHHKA THTAHHA, PEKOMEHAY -
eTcA MapalielbHO C MCTOYHHKOM MHTAHHA, B HEMOCPEACTBEHHOH OMH30CTH K BHIBOJAM
MHKPOCXEMBI, TIOAKITIOYATh KOHAEHCATOP eMKOCThIO 1 + 10 Mxd.

2. MakcumanbHoe HanpsxeHHe copoca coctanset 0,4 + 1 B. Ecnu BoiBon "c6poc" He
HCTIONB3YETCA, TO €ro CiIeAyeT MOAKIIOYATh K IUTIOCY HCTOUHHKA [THTaHKS.

3. Ecav BBIBOA "KOHTPOJIB AENUTENA" HE HCTIONB3YETCA, OH AOKEH ObITh 3aMKHYT Ha
KOpIIyC uepe3 61I0KHpy o KoHaeHcaTop eMKkocTbio 0,01+ 0,1 Mx®.

4. MuHHManbHas UM TEIBHOCT HMITYJIbCA, FEHEPHPYEMOTro TaliMepoM, cocTaBseT 20
MKC, a MAaKCHMaJlbHas OTpeeNnseTcs napaMeTpaMHi BHELLIHHX BpeMA3aJaoIiX a1eMeHToB R
uC.

5. 3anpeuaeTca nofaBaTh Ha BRIBOIBI 2, 4, 6, 7 HanpshkeHHe, NpeBbIlLIaoLIee 3HaYeHHE
HanpsKeHHA MHTaHHS.

6. JlonycTHMOE 3HayeHHe CTaTHUECKOTo noteHuHana 200 B.

Bsixoguoe conpoTusiense Reuix = 10 OM. OcTanbHbI€ IKCITyaTallHOHHBIE MTapaMeT-
PBl yKa3aHbl B TaOnHue 4.2.

IMpenensHo qOMyCcTHMOE HanpshkeHHE MUTaHUA - 4,5 + 16,5 B. MakcuManbHBI# TOK
Harpy3kd - 100 MA. Hanbosnbuad gomyctiMas paccenBaeMas MOMHOCTH - 500 MBT; npu
Temneparype Okpyxarwmei cpensl 6onee 50°C, npegenbHO AONYCTHMYK MOIIHOCTb
onpenensot no popmysne: Ppac. max =500- 5 - (Tokp.cp - 50), MBT.
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HauaneHas norpemsocts S0 - 3T0 OTHOCHTENbHOE OTKIOHEHHE MIHTENLHOCTH TA
HMIysibCa XAyluero mMynstuBHOparopa Ha KP1006BH1 ¢ BHewHHMH BpeMA3aJaloMMH
snemeHTaMH R 1 C ot mintensHocTH To MNyibCa, OnpeneseHHOM H3 BBIPAXKEHHA:

=R-C-In3

Aemutens Hanpsaxenna R1, R2, R3 (puc.4.7)¢popmupyer asa 3HaueHns o6pa3noBoro
HanpsAKeHHA, IOJABAEMOT0 Ha BXOIbI ABYX koMmaparopoB. KoMmnaparopsl DA 1(Bricokoro
ypoBHA) # DA2 (HM3IKOTO YPOBHA) CIIYXKaT I8 CPaBHEHHSA BXOIHBIX CHTHAJIOB NTOPOTOBOIO
(Unop) u 3anyckatowero (Usan) ¢ o6pa3noBeiM (Uobp) HanpsxenneM. Hanuune BeiBoaa 5
TaliMepa NO3BOAET KOHTPOAHPOBATh 3HAYEHHE 0OPa3LOBOro HaNpsXXeHHA, a TAKXKE U3Me-
HATb €ro MOAKITIOYeHHEM BEIBOJIA 5 epe3 pe3HCTOp TOro WIIH HHOTO CONPOTHBIIEHH TH60 K
BeiBoay 8 (+Unur), 1160 k BeIBOAY | (0611).

Homuuan pesucropoB R1, R2, R3 coorBerctByer 5 kOM 120%, HO B KaxaoM
IKIEMILIAPE TakMepa 3HAYCHHE COTPOTHBIEHHA PaBHBI MexX Iy C000# € MOrpelHOCTBIO HE
6osee HeCKOIBLKHX NECATHIX JONEH NPOLIEHTa, a TAKXKe CKOMIIEHCHPOBaHbI 110 TEMIEpaType.

BrIXonHble CHrHaJIBI KOMIIAPAaTOPOB YNpaBAioT paboToi acHHXpoHHOro RS-Tpurrepa
DDI. [IByXTaKTHBIH yCHIHTeS b Ha TpaH3HcTopax VT2,VT3 ycunuBaeT BHIXOMHOH CHIHA
Tpurrepa. Ecin Ha Beixone Usan aeiicTByer HanpskenHe Menbitie Unut/3, a Ha Bxoae Unop -
Menbie 2Unut/3, T0 Ha BBIX0Ae (BBIX0A 3) ycTaHOBHTCA YpoBeHb noruueckoro 0. Eciu ke Ha
Bxozx Usan nopatb HanpmxeHHe ,60mnbiee Unut/3, a Ha Bxoa Unop - 6onbiee 2Unu1/3, TO Ha
BRIXoAe Oymer ngBGHb 1 (Unur - 2,5 B). lIpu ycranosnenus Ha Bxofe Usan HanpsxeHUS
6onbie Unut/3, a Ha Bxoge Unop - MeHblte 2Unut/3 BHIXOAHOH ypOBEHb HE H3MEHHMTCS.

Buemmnuit Bxon Uc6p (BwiBog 4) Ttpurrepa DD1 nosBosnser npepriBath nefcTBHE
TaliMepa He3aBHCHMMO OT YPOBHs HampskeHHa Ha BxomaxX Unop M Usan. i HagexHOro
nepeKmodYeHus Tpurrepa Ha Bxoa Uc6p Hago nogarts Hanpxxcemle He Gomee 0,4 B. Ilpu
HanpsxeHuH, 6obuieM 1 B, BX0 3aKpHIT.

Veunutens Ha TpaHsuctopax VT2, VT3 o6ecnequaacr HeOOXOMNUMYIO BBIXOAHYIO
MOIUHOCTH TaiiMepa. OHa JOCTAaTO4HA I HEMOCPEACTBEHHOTO MOKIIIOYEHHA K BBIXOZY
3JIEKTPOMarHHTHOTO peJie.

Mukpocxema KP1006BH1 craHOBHTCA YCTPOHCTBOM, cMOCOGHBIM (OPMHPOBATH
BPeMEHHBIE HHTEPBAJIbI, N10CJIE MOAKIIOYEHHA K HEH BHENIHHX BpeMsA3ajaromux nened. B
KauecTBE npHMepa Ha pHc. 4.8-a nokaszana cxeMa >XKAyIluero MyasTHBHOGpartopa. 3aech
sneMenTsl R1 1 Cl cocTapnaloT BpeMA3afaloLlyo nenb; koHaeHcarop C2 - BcnoMorare/ib-
HBIH, 3alWMIIaoLHit GopMHpoBaTeNb 06pasnoBoro Hanpsxenus R1, R2, R3 (puc. 4.7) ot
TIOMeX H MyJIbCaLKii, KOTOPbIE IPOHHKAIOT CO CTOPOHB HCTOUHHKA THTaHHA.

Jna Ttoro, uroObl paspsxaTh BPEMA3AJAIOIIMHA KOHAEHCATOp B KaXIOM LMKIE
¢opMHpoBaHHa MMIyinbCa, B TaiiMepe NpeaycMOTpeH pa3spAaHslii TpaHsuctop VTI ¢
OTKPBITEIM KOJUIEKTOPOM. KoyuiekTop 3TOro TpaH3ucTopa (BHIBOA 7) COSAMHAIOT C KOH-
nencaropom Cl Bpemsa3afawowiei en, Kak noka3aHo Ha puc. 4.8. PaspaaHslii TpaH3ucTOp
OTKPBIT, €C/IH Ha BHIXOE TaiiMepa (BBIBOA 3) YCTAHOBWJICA HH3KHH YpOBEHb HANPHKEHHS.
Hanbonbluee nonycrumMoe conpoTurnente peauctopa R1 Bpemasanatomeit nenu 10 MOM.

a) 6)
Rl R1
7 P GIIGN Cup 4 +U|1 7 P Gl/GN C\‘)y 4 +Un
8 8
4 Unf— R2 - Unf— it
t e
6 e
C Buix| i—» Beixon 6 C Buix 3—- Brixon
Bxon o 2 5 2 5
HMIynbCa 3an K 2 3an K
3amycka 1 :JIT
Cl oV I M 10 Cl oV N 10

Puc. 4.8. Cxemn! Bntodenns KP1006BH 1 B pexume reneparopa:
a - B XayHieM pexuMe; 6 - B pexxUMe aBTOreHEPaLH.
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a) 6)
Rl Ri
71 p |GUGN|copp e +Un 1 p [61/6N|copbd— +Un
8 8
b Unp~ R2 Unp~
W 6 C Buix| -—3—-—0 bblxoll 6 C Bhix| —3-—0 Bunixon
Bxon 2 3an K i-l-{!' Bxon 2 3an K _-'_’___,, Um
38MYyCl l:‘al()u(l:g: ] Moayanpytoiero 1
MYk cl oV -—1 HanpAKeHHA Cl »OV P-l
Puc. 4.9. Tippnumnuansusie cXeMsl MoRynsTopos na KP1006BH1:
a - ITHPOTHO-HMIYILCHOTO; 6 - ha30-HMITYIBCHOTO.
Ta6n. 4.2. [Tapamerps UMC KP1006BU1.
[Tapamerpui (T = 72590) PeuM 13MepeHus 3HaveHHe
Unn, B Unop, B Usan, B In, MA
Unn, Hanpsxenue ncrounnsa nutanns. B 5415
U'sx, BBIXOZIHOE HANIPAXKEHHE 15 11,5+ 14 7+95 100 2,5
HH3KOrO YPOBHS. B 5 3,7+4,7 23+3 5 0,35
U'snix, Brixommoc HanpmxeHHe 15 55+8 0,7+1,5 100 >12,5
BLICOKOTO YPOBHS. B S 1,8+2,8 0,3+08 100 22,75
Iner,  Tok motpebnenns.  MA 15 11,5+14 7+95% <15
3 37547 | 3333 <6
Ie6p,  Tok curnana cbpoca. MA 15 55+8 0,7+ 1,5 <l1,5
Isx, — Bxoanoit Tok. MKA 15 55+8 <2
_{E?L Taxtupyromuit Tok.  HA 230
Buax, £ B, Bpems niapacTanus ¥ BpeMs Craja BHIXOAHOTO MMIY/bca. HE 300

Npamenanne.

Hawanpnas norpemrHocts B rexeparopHoM pexime npu Uun = 15 B £ 3 %.
HecrabunpHocTh HayalbHOM TNOTPEMIHOCTH B TEHEPATOPHOM DEKHME OT HATPAKEHUS
nytauua npH Uun = 15 B ue Gonee 0,3%.

Inor,

MA Toxp.cp = +25 °C
. ol

2 4 i } 4
¥ T T

6 8 10 12 Unwr, B

Pue. 4.190. 3asucumocTs noTpe€nioMoro MHKPOCXEMOH TOKA OT HANPAKEHHR NHTAHNA.
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4.3.2. MMKPOCXEMA YP1101AT'01 (Monepuu3npoBanuelii ananor NESSS5) - Ykpauua

HC YP1101ATI'01 nozsonser BblpabaThiBaTh TOYHbIC BPEMEHHBIE HHTEPBAJbl WIH
nepuoguueckue konebGaHus. B pexuMmMe BPEMEHHBIX MHTEPBAJIOB TOYHOE BpEMA
YCTaHABIHBAETCA OAHHM BHEIUHHM PE3HCTOPOM H OIHHM KOHIeHcaTopoM. [IpH reHepanuu
xoneGaHuii pabouas yacToTa K CKBOXXHOCTb PErYIHPYIOTCH AByMs BHEIIHUMH PE3HCTOpaMU
M OIHHM KOHIEHCATOPOM. BhIXOHBIE LIEnH MOTYT NOTpe6aTh Tox 0 100 MA.

JlMana3oH HanpskeHua nutanus: 4,5 + 16,5 B (4,5 + 33 B - nox 3aka3s).
PaGounit nnana3ol Temneparyp Ta=-10++70°C

IMotpebnenne Toka, He 3aBUCAlIEE OT HANPMKEHHA NMUTaHHA 3 + 6 MA BO BCeM
IUana3oHe HaNpsHKEHHH, OTCYTCTBHE WMIYJIbCOB CKBO3HOTO TOKa NpPH MNEPEKIIOYEHHH.
MunHMaNbHAA INTEIBHOCT HMITYIbCOB MeHee 1 Mxc,

BosMmoxHas 001acTh NpPHMEHEHHA: TOYHbIE TaHMEpBl, PEaNU3alHus BPEMEHHBIX
3a/iepKeK, MyTbTHBHOPaTOpbI.

HasnaueHue BBIBOAOB H CTPYKTYpHas cxeMa aHanornyHel KP1006BH1 (cm. puc. 4.6 u
4.7).

Ta6a. 4.3. [Tapamerpst UMC YP1101AT01.

TTapamerpsi (T = +25°C=) PexHM H3MepeHHs 3HaveHHe
Uwn, B Is, MA
Unn, Hanpsaxeune ucrounmxa nutanns. B 45+16,5

U'oL, BBIXOIHOE HaNpAXEHHE 15 100 <25
15 50 <0,75

15 10 <0,25

5 8 <0,40

HH3KOIO YPOBHS. B 5 5 <0,35

U'on, BRIXOIHOE HanpAKeHHe 15 100 >12,75
BBICOKOIO YPOBHA. B 3 100 >2,75

Inot,  Tox norpebnenus. MA 15 <6,0
(HH3IKH}T YPOBEHb BBIX, HANPAKEHHA) 5 <3,0
Ur, Hanpsxenue cbpoca, B 15 <1,0
Ir, Tok cbpoca. MKA 15 <20
Um, Iloporosoe nanpsxenne, B 15 <104
5 <3,5

I, TToporoBbii TOK. HA <250
U, TaktHpytomee Hanpfkene. B 15 <5,2
S <1,8

Irr, TaxTHpyIOUMHi TOK. HA <250

Npumeyanne.

PacceuBanmas MouHocTh 780 MBT. ng coxpaHeHHs Haa&XKHOCTH NpH TeMIepaType
Bbliue 25° C creayeT yMeHbIIaTh pacCEHBaEM Y0 MOLIIHOCTB Ha 6,2 MBT1/° C.
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4.3.3. MUKPOCXEMA IN555 (ananor NE555) - Benapyce

HMC IN555 npeactasiseT coboii BbICOKOCTaGHIbHBIH TaiiMEpP W NPEIHA3HAYCHA JUIA
C03/12HHA BLICOKOTOUHBIX BPEMSA3aJAIOLIUX YCTPONHCTB WIIH KOJIeGaHHIA.

- ANaNa3oH HanpsKeHUd nuTanus: 4,5 + 16 B (npeaenbHoe Unur = 18 B).

- AMana3oH 3aJaBaEMbIX BPEMEHHBIX HHTEPBAIOB OT MHKPOCEKYHJ 10 YacoB;

- paboTaeT Kak B peXXHMe OKHAAHHA TaK H PEXKHME HEMPEPHIBHON CHHXPOHH3ALHH;
- BBIXOAHO# Tok 10 200 MA;
-Ta=-10++ 70° C (ana Bcex THNOB kopnycoB: IN555N - DIP; IN555D - SO).

Ha3znaueHne BBIBOLOB M CTPYKTYPHas cxema aHanornunsl KP1006BU 1 (cm. puc. 4.6 1

4.7).
Taou. 4.4. ITapamerpsl UMC INSSS.
Mapamerps! (T = +25°C) PexuM H3MepeHHUs 3HaueHHe
Umn, B Uw, B U, B los, MA
Unn, Hanpaxenne ncrounnxa nuranns. B 5+16
U'o., BhIXOIHOE HanpsKeHHE 15 15 0 100 2.3
HH3KOIO YPOBHS. B 5 4,0 2,2 5 0,35
U'os, BLIXOOHOE HampAXeHHE 15 9 4,5 100 >12,75
BBICOKOIO YPOBHS. B 5 2,6 1,1 100 >2,75
Urer, OnopHoe HanpskeHHe. B 15 11 0 11
5 4,0 0 4,0
lee, Tox notpebnenna.  MA 15 11 0 <15
5 4,0 0 <6
L, BxoaHoit ToK. MKA 15 10 0 <0,25
(-10 + +70° C) 15 10 0 <0,45
I, BxosHOi TOK. MA 15 11 0
IUIS BBIBOJA 2 - 0,002
JU1s BrIBOAA 4 -04
t“ourx, 1 Bnix, Bpems HapacTaHHs H BpeMA CIIaaa BHIXORHOTO HMIYAbCA. HC 150
4.3.4. 3AMEHA MHUKPOCXEMBI KP1006BH 1 1 e ananoros
8
VTI1 R6 b 58
R1 KT3102 2%2 K]??HIAZ" K BbIBOAY 14
RIO
M1 10k D
R4 VT3 D1.1 D1.2 D1.4
6k8 KT361 7] g NLYZ
VDI
5 1 ﬁ JI2E
R8 H R9 vD2
K82 1k6 JI2E
RS
6k8
2 S K Bblsony 7
VT2 R7 VT4 DDI1
KT3107 2k2 KT315 t o1

o
4

Puc. 4.11. [IpunurnuaneHas cxema 3amemedns UMC KP1006BU 1 u e€ ananoros.
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4.4. MUKPOCXEMA MC33193
(ananor 1133193 - beaapych; KP1OSSTTI3 - Poccus; YP1101XII27 - Yxpanna)

XapakTepHCTHKH:
HanpskeHHe MHTAHUS ......ccovrrernernceninncnnniens 8+ 18 B (8 + 15 n1a KP10SS5ITTI3, YP1101X1127);
Tok norpebienns ......... 2MA  (4MA A KP1055TTI3, YP1101X1127);
BrixoaHo# TOK ............. 1o 250 MA;
YacToTa reHepanuH ..... f=1Koem - R1t-Cly;
TMocrosHnas Kn (f,) ...ooocvvvinivincccicennnenne. 1,5;
CxBAKHOCTD (f, ) -veovrrvirenriieneneinsestineee, 2;
HNocrosmuan Ke () cooovevviiniencnnicinenn, 0,68;
CKBAKHOCTD (f,) covvrrririerenieininesiceesseanies 2,5,
Tiopor cpabarbiBaHHS 33IUHTHI ........cccvvvenen. 30B;
JAnanaszoH TEMOEPATYP: ...ooccennaveniinieennes ot -40° C no +125° C (B xopuyce DIP);

............................... ot -40° C o +105° C (B xopttyce SO).
OGuiee onucaHue

HuTerpansHas mukpocxema MC33193 ¢upmbl Motorola asisieTcs npoMbILIIEHHBLIM
CTaHAAPTOM HOBOFO NMOKONEHHA H pa3paborana A pabGoThi B PAaCIUMPEHHOM QMANA3lOHE
31EKTPOMArHHTHBIX 1IOMEX, YBETHYEHHS HAe)KHOCTH CHCTEMbI H YIIPOLIEHHA MOHTaXHOM
CXeMbl.

MukpocxeMa nmeer:

- BY - puisTp Ans yCTpaHeHHs 3IEKTPOMarHHTHBIX MOMeX;

- 3alHTy npy cOpoce HarpysKH,

- BHYTPEHHIOK AHOLHYIO SAILIHTY.

MC33193 ssaserca ¢ynkuHoHubHbiM anajorom HMC UAA1041 (UAA1041B),
IL33193-01, YP1101XI123 tosbko B 1lepBOM Cilyyae yCTaHaBIKBAETCA COnpoTHBieHue Rds
= 0,02 R (4T0 NMO3BO/IACT YMEHBIUHTDL HAMPANKEHHE CPabATHIBAHNA KOMIIAPATOpPa yABOCHHA
4acToThl 40 50 MB), a B ocTaiibHbiX R4s = 0,03 R (Hanpskenie cpabaTbiBaHKa KOMIaparopa
yABOEHHA 4aCTOTh > 85 MB) 1 6™ BHBOA y HMX HE HCIIO/b3YETCA.

Ilpumenanne.

HomuHai conpotrBieHus 3anycka Rst paBcH cyMMe COMpOTHBIACHHH CHrHAiAbHBIX
siamn Raamn u R3st (Rst = Ruamn + R3st) ¥ gomken HaxomuTses B npenenax 3k3 + 3k6.

MuKpOCXeMa BbifloSIHEHa B 8™ -BRIBOAHOM ILIACTMACCOBOM kopnyce DIPS.

HasHaveHne BLWIBO10B:

1 - o6umit (= Uun);

2 - nHTaHKE BLEIXORHOIO KacKaza; 15 |» 8

3 - bixog; 1] b 7

4 - rerieparop (BbiBoA nogxmoycHus Ct u Rt); a 6

5- reneparo%(nunoa noak:ttoueHus Rt);

6 - nuranne Uce (+ Unn); 4o [ D8

7 - BXOZ KOMIIapatopa yABOCHH;

8 - BXOx 3arycka. Puc. 4.12. Tun xopryca 2101.8-1
(DIP8).

158



Tadu. 4.5. nekrpuueckue napamerpsl MUKpocxeMsl MC33193 1 eé ananoros

(T=-45++ 125° C, ecnu MHaue HE YKa3aHO).

Ne HaumenoBaHHe napamerpa, ByxBeHHOE Hopma Ue, B
€AMHUIIA U3MEPEHUS oboznayeHue| He menee | He 6onee |(Ta, °C)
1 | [/IMana3oH Hamps>KeHHUsA NUTaHus, B Uee 8,0 18
(nopManbHas pabora)
2 | TloporoBbiii ypoBeHb A€TEKTOpA Ipe- Uin 19 22
BblieHus Hanpspkenns (Ur - Um), B
3 Jemnoupyrowee Hanpskenue, B Ua 27 32
R3 =k22
4 BrixogHoe HanpsbkeHue, B Usat - 1,5
[I =250 MA(Urz - Uring)]
5 OcTarouHoe HanpsbkeHue, B Upss - 1,8
6 Koadduuuent renepauun Keen 1,30 1,75 (25£10)
(HopMaJibHas paGoTa)
7 | Temneparypusbiii k03bdHnumnent, 1/°C|  Kt’k,,,, - 0,001 14
8 | KosdduuueHT 3anonHeHus nepuona K, 0,43 0,55
(CKBaXHOCTH IPH HOpMaTLHOI pabote, % - 45 55
9 | KoatbduuueHT reHepalinu B pexxume Keewi 0,63 0,73
YABOEHHA (OfIHA JIAMITA HEMCTIPAaBHa)
10 Koaddnunent 3anonHeHns K 0,35 045
nepHoaa B pexXuMe YABOSHUA
11 Kosdpduuuent K1 0,167 0,193
reHeparopa K2 0,250 0,290
12{ Tox morpebnenus, MA (R3 = k22) - 140 - 8
(pesnie BBIKJIIOYEHO, Iee - 2,16 35 13,5
BBIBOJ 6 MONK/IIOYEH K “+7) - 2,64 - 18
13| Tox motpebnenus, MA (R3 =k22) - 1,62 - 8
(pene BKJIIOYEHO) Iee - 2,06 6,0 13,5
- 330 - 18
TemneparypHbiii ko3bduuuent, 1/°C|  Ktu,,, - 3x10° -
14| HampsoxeHue MC33193 - 435 - 8
cpabaTbIBaHUA 46,5 51,0 56,0 13,5
KoMMapatopa (IL33193) - 570 - 18
yIBOEHHSA KP1055T'TI3A Upssr 40,0 47,0 13,5
4acToThl, MB KP1055I'TI3b 45,5 52,5 13,5
KP1055I'TI3B 51,0 58,0 13,5

Onucanne paGornt

CxeMa NHTAHUA H 3aMUTH

Beion 1 coenunen c 3emieii yepes pesuctop R3, xoropsiii orpaHuunBaeT TOK npH
JI0OBIX BBICOKOBOJIBTHBIX NMEPEXONHBIX npolieccax. BeiBon 2 (Ucc) coenuusercs ¢ “+” Hanps-
JKEHHS MUTaHHUs (MOXKeT ObITh COETMHEH HANPAMYIO C aBTOMOOHILHOM OaTapeeii).
3awuma om nepenanpsdiceHus u npu ucnob3oéaruu 08ouHoU bamapeu: Korna nps-
nowenHoe Mexay Uce u Uss Hanpsxenue Gonbiue 22B, cxeMa 1eTeKTopa 3A€KTPUHECKOro
MepeHanpsHXKEHUS BBIKIIOYACT YNpPABIAIOWYIO Lenb peie. Takke YCTPOHCTBO M JaMIibi
3alliMINEHbl TPH MCMONB30BAaHMM NBYX 12B Oarapei, coeaMHEHHBIX NOCIEAOBATENBHO,
NPUMEHAEMBIX IIPH 3aMYCKe OT BHELIHETO HCTOYHHKA.

expert22 ons http://rutracker.org
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3awuma om nepenanpsaxcenus npu cbpoce Hazpy3Kku: NETEKTOP 3MEKTPUUECKONO
nepeHanpspkeHHs Ha 29 B npenoXpaHaeT cxeMy OT BBICOKOBOJIBTHBIX EPEXOAHBIX NPOLIEC-
COB, BO3HMKAIOLIMX MpH cOpoce Harpy3kH U APYTHX BhIGPOCOB Maloif MOWHOCTH. Cxema
YNpaBlIeHHA pejie aBTOMATHUECKH BIUTIOYaeTcs NpH HanpshkeHuH Mexny Uce U Uss Gonbiue
yem 34 B.

3au;uma om nepeHanpadNCeHus npu  6blCOKOBOAbMHBIX nepexodubzx npoyeccax:
BBIBOJBI pa3speleHds 6 M 3amycka 8 3allMILEHbl OT TIONOKHTENBHBIX W OTPHLATENbHBIX
MEPEXOHBIX NPOLECCOB BHYTPEHHUMH THOIAMH.

Cxema ynpaBieHHs pese

Mukpocxema Hanpsamyio ynpasaser peine Kl. Beixomom sBnsercs smutrep NPN
TPAH3UCTOPA, OH CONEPHMUT TUOTHYIO CXEMY JUIA 3aLLUMThI P BBIKIIFOYEHHH pene.

I'enepatop

VYcTpoiicTBO MCIONB3yeT reHepartop nunoobpa3ueix curHanoB (puc. 3.12). Yacrtora
onpenenserca HaBecHbIMH emMenTaMu Clt ¥ R1t. B HopManbHoM pexume paboThl yactora
muranus pasua: f =1/Keezi-R1t-Clt.

C ueucrnipaBHO# saMnoii Ha 21BT (puc. 3.13), yactora Muranus pasHa: F =2.2 - f.

TunoBas 3amepXKa NepBOi BCIBILIKH JaMIIbl (BPEMA M1y MOMEHTOM 3aMbIKAHHS
nepekoyaress MHAMKATopa M NepBoH Bcnbmln(oii JIaMIIbl) onpenenseTca no dopmyne:

t1=KI1-Rlt- Clt.

3amepixKa JETEKTOPa HEHCIIPABHOCTH - BPEMS OT BKJIoueHH A pesie R 1t 10 akTHBHU3aLuu
[E€TEKTOpa HEMCIPAaBHOCTH (TpH 00pbIBe Lieny nammbl Ha 21 BT). 3aaepkka pasHa:
t2=K2-Rlt-Clt

DyHKUHA 3a0yCKa

BriBon 8 coenuHeH uepes pesuctop 3,3 KOM ¢ JIaMITaMH K ABIAETCA BXOXOM QYHKUMH
3anycka (ONpeaenseTCcs NOJOKEHHEM KITIOYa BHIKITIOYATESA 3a)KUTAHHS ), CAUTBIBASA «3EMITIO»
Yyepes CUTHaIbHbIE TaMribl (puc. 3.14).

JleTeKkTop HeHCNPABHOCTH JiamMiibl ¢ BHYTpeHHHM BU-pHabTpom

HeucnpaBHOCTh NaMIbl QUKCHPYETCA JETEKTOPOM HEHUCHIPABHOCTH JIaMilbl, KOHTPO-
JIMpy$ NaicHHE HaNPSHKCHUA Ha BHEIHEM INYHTHPYIOLLEM pe3ucTope R4s yepe3 BU-punbtp.
IManenue HanpskeHus Ha R4s cpaBHUBaeTCA ¢ BHYTPEHHHM ONOPHbIM HarpskeHHeM (Urer),
3aBUCHMBIM OT Ucc U1 NOATBEPXKACHUS CPABHEHHS B MOJHOM AMANA30HE HANPIKEHHS
nutaHus Oarapen. OOHapyXeHHas HEHCIPABHOCTb BBI3BIBAET H3MEHEHME YaCTOThI
reHeparopa (puc. 3.13).

PeskHM OXKHAAHHS

Korna xoHTaKThl BBIKTIOYATENA 3aXUraHua B3 M BbikalouaTens aBapuifHOM cur-
HAJIM3aLHM Pa3OMKHYThI, BXOJ Pa3peLICHHs 6 HAXOOUTCA B HU3KOM COCTOSHHMH, BHYTpPEH-
HHME MEPEKIIIOYATENIM MHKPOCXEMBI Pa30MKHYThI, TOK Hepe3 CXeMy He MaeT. B atom coc-
TOAHUU TOK NoTpebneHus HyneBoH (Icc = 0). [Ipu 3aMblkaHMH KOHTAKTOB BBIKJIIOUATEJIA
3)KHTaHUs WM BBIKJIIOYATENs aBapMHHOH CHMIHAJIM3aLMH, BXOX Pa3pelleHUs 6 HaXOOuT-
cA B BBICOKOM COCTOSHMH, BHYTPEHHME K/IIOYM 3aMBIKAIOTCA M CXEMa BKJIIOYAETCA.
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Puc. 4.13. I'paduk paGoTsl reHeparopa Puc. 4.14. I'paduk paboTel reneparopa
NP HCTIPaBHBIX CHIHAJIBHBIX JIAMIIAX. NP HEMCIIPABHOH CUTHAJILHOM JIaMIIE.

OcHoBHbI€ pa3jIHYHR Mexay MHKpocxemamMu MC33193 n UAA1041B

MC33193 (1 eé ananoru) mo uokonéeke comectuma ¢ UAA1041 (IL33193-01,
VYP1101XI123), Ho da3bl reHepaTopa y HUX MPOTHBOIOIOKHBI.

Jnsa MC33193 nanpspkeHHE Ha TEHEPaTOpe YMEHBIIAETCSA B TEUEHHE «BKJIIOYEHHOTO»
COCTOSIHHA M YBEJIMYHBACTCS B TCUEHHE «BBIKJIIOYEHHOT0» COCTOSHHA.

Tok notpebnenns Gonee craGuibHbli B MukpocxeMe MC33193 mpu pabote Bo
KBKJTFOUEHHOM» HJIH «BBIKITIOYEHHOM» COCTOSAHMSAX pelte. Bo «BKIIIO4EHHOM» COCTOSHHH TOK
noTpebneHHs ToNbKO Ha 40% BbILIE YEM B «BBIKJIIOUEHHOM» COCTOSHHH, [0 CPABHEHHIO C
pa3uuuoii B 3 pasa 1is UAA1041. D10 NpHBOAMT K YMEHBIICHHIO NMaIEHHA HANPSXKEHHA Ha
pe3ucTope R3.

Jertextop koporkoro 3ambikanus. [L33193 He nMmeeT neTexkTopa KOPOTKOTO 3aMBIKaHHSL.

Pexxum oxunanns (Bbieoa 6). UAA 1041 He uMeeT pexxnuma oxuaaHus. BeiBoz 6 Hernosb-
3yeTCs KaK BXOJ pa3pelicHHE/OTIUIIOYEHHE 11 I€TEKTHPOBAHMA KOPOTKO3aMKHYTOH LIEIH.

MC33193 ucnone3yer BbIBOA 6 I YCTAHOBKH MHKPOCXEMBI B PEXXHM OxknAaHuA. [Ipn
3a3eMJIEHHH BbIBOZA 6 - MHKDOCXEMa MEPEXOAHT B PEKHM OXHAaHHA. B 3ToM ciydae Tok
o4yeHs Man W pe3ucrop craprepa R2 (BeiBon 8) um 2.0 xOM BHYTpeHHHiH pe3HcTOp
BhlKITIOYaroTcs. [Ipy nepexone BbiBoja 6 B BLICOKHH ypoBeHb (THmoBoi mnopor = 2Ucc),
yCTPOHCTBO akTHBH3HpPYeTCA. B cxeme npuMeHeHus, Mukpocxema MC33193 moxer Hanps-
MYIO COEIMHATBLCA ¢ OaTapeei MUTaHHMA M BKITIOYATHCSA MPH coeIMHEHHH BbIBOza 6 ¢ Garapeeii
aBTOMOOHIIA Yepe3 PE3UCTOP 3aLUHTHI H KJIIOY 3aKHTaHHA.

Hetextop neucnpasuocTd jgamns (BoiBog 7). UAA1041 GyHKUMOHHMpYET C LIYHTH-
pytowM pesuctopoM Ha 0,03 R s koHTpons Toka yepe3 nammnbl. [lopor merekropa
HEHCIIPAaBHOCTH JIaMITbI 110 BbIBOAY 7 00bI4HO paBeH 85 MB.

MC33193 paspaboraHa ai1a paboTsl ¢ WyHTHPYIHM pe3ucTopom Ha 0,02 R, u mpu
MOHMXEHHOM mopore Ao 50MB. DT10 yMeHblaeT BBIAENAEMYIO MOLUHOCTH B MOAYJE
npobneckosoii namnbl. Kpome storo, B 1L33193 Bctpoen BU-dunbrp ans nmonasneHus
nomex.

COpoc Harpy3KH H peXHM dieKTpHdeckoro nepenanpskenus. UAA1041 u MC33193
HACHTHYHBI B 3TOM OTHolleHMH. [IpHuCyTCTByeT neTekrop ABOMHON Oartape H 3aluuTa
BBIKJIIOYEHHEM JIAMITBI MIPH 3aITyCKE OT BHEIIHEro HCTOYHHKA. B pexnme cbpoca Harpysku
obe MHKpocxeMbl 3alieHsl BHyTpeHHHM 30 B ctabunntpoHom, ¢ axTuBH3aumen pene B
npouecce copoca Harpy3ku.
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Cxema ynpasJieHHf pee B 00eHX MHKpOCXEMax HICHTHYHA.

BHyTpeHH:As IHOIHas 3alHTa NPHCYTCTBYET Ha 060HX ycTpolicTBax, Hanpsxenne Ha
WYHTHpYIOWEM AHoae paBHO 2Ube it UAA1041 1 3Usbe win MC33193. 310 npuBoaMT K
MOBBIIUEHHIO IIYHTHPYIOLIETO HanpseHHsA Ha pelie M Oosee OBICTPOMY BBIKITIOYEHHIO.
Kpome Toro, B MC33193 ymeHblleH MHHHMAJIBHBIH TOK NMOTPEOEHHA «BKIIOYEHHOTO»
COCTOSIHHSA, YMEHBIICHO MajicHUe HanpsxeHus Ha pesucrope R3. Jto mpuBoaMT K emié
6onbLIEMY LIYHTHDYIOLLEMY HanPSKEHHIO Ha perie.
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PHc. 4.15. Ctpykryphas cxema MC33193 1 ee aHa110TOB ¢ HABECHBIMH 31EMEHTaMH:
K1 - xomnaparop ynBoeHus (1aTuvK HeHcnipaBHOCTH amn), K2 - komnapatop 3amycka,
/1 - npaiiBep ynpasneHHs BLIXORHBIM TPAH3HCTOPOM, B3 - BbIKIIIOYATEb 3a)KHIAHHA,

KJ1 - koHTpONIbHAS TaMMa.
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I'padHKH 3aBHCHMOCTH OTAE/IbHLIX TAPAMETPOB
mHKpocxembt MC33193 u eé ananoros
OT TeMNEPATYPbI OKpYKalomed cpeant
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Puc. 3.16. I'paduk 3aBucuMoctH Uct ot
TEMINEPATYPhl OKPYXaloHIeH Cpeaibl.
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Puc. 3.18. I'paduk 3aBHcHMOCTH Icc OT
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Tabu1. 4.6. [IpenenbHble peXXMMbI SKCIUTYaTaLMH,

Ne| HammeHoBaHHe mapamerpa, Byxsennoe | IlpenenbHbii pexuM
EnnuHLa n3MepeHHs 0003HaYEeHHE He Gonee
1| Tox monoXH1TENsHON MONAPHOCTH BBIBOAA |
MOCTOSHHBIH/MMIYIIbCHBIR), 11+ MA 150/500
2| Tox oTpHUATENBLHON MONSPHOCTH BbiBOAA |
(MOCTOSHHBIA/MMITYNbCHBIH), 11- MA -35/-500
3| Tok BbIiBO#a 2
(TOCTOSHHBIA/MMITYJIBCHBIH), 12 MA +350/+1900
4 | Tok BeiBOzA 3
(O CTORHHBIA/MMNYNBCHBIN), 13 MA +300/+1400
5| Tok BeiBODA 2
(TTOCTOAHHBIA/UMITYNIBCHBIH), 12 MA +25/+50
6 | DnexrpocratHueckHii notreHuman, Ueso
(Bce BbIBOMIbI, KpOME 4 LIS OTPHLATEILHOTO HMMYJIbCA) +2000
7 | DnexrpocrarHyeckHit noteHuHan, Uespd-
(OTPHUATEIBHBIN HMITYIILE 11O BhIBOIY 4) -1000

4.5. MUKPOCXEMA 1L33193-01 (Benapyce)

[puHuMn paboTel M NpenenbHbIE MapaMeTphl aHAJIOrHYHBL MHKpocxeMe MC33193.

Taba. 4.7. Dnexrprueckie napamerpbl MHkpocxemsl 1L33193-01
(T =-45 ++125° C, ecnu MHave HE YKA3aHO).

Ne HaunmenoBanne napamerpa, bykBennoe Hopma Ue, B
€IHHHLIA H3MEPEHHS obo3nayenne| He Menee | He 6onee [(Ta, °C)
1 | JIMana3oH Hanpsb>KE€HHs MUTaHHs, B Uce 8,0 18
(nopmasnbHas pabora)
2 | Tloporosblif ypoBeHb AETEKTOPA Mpe- Uin 19 22
BbilleHH HanpsxeHHs (Ur: - Ur), B
3 Jlemnupyrolee HanpsxkeHHe, B Uda 27 32
dupy ouiee Harp
4 BeixoznHoe HanpsixeHHe, B Usat - 1,5
[1=250 MA(Ueixz - Urinz)]
5 KoabduumeHT reHepauns Keens 1,25 1,85
(nopmasnbHas pabora) 1,30 1,75 (25+10)
6 | KoapduumeHT 3anoaHeHHs nepHona K 0,45 0,55
(CKBaXHOCTD NIPH HOPMaJIBLHOIA paboTe, % - (45 55)
7 | KoadbdHumneHT reHepauiH B pesxxiuMe K 0,41 0,85
yABOeHHs (O/1Ha laMIIa HEMCIPaBHA) e 0,45 0,75 (25+10)
8 KoabduumenT 3anonHenns K, 0,33 0,45
NIEpHOa B PEXHME YIBOCHHS
9| Tox norpebnenns, MA (R3 =k22)
(pene BBIKITIOUEHO) Iec - 3,5 13,5
10{ Toxk norpebnenus, MA (R3 = k22)
(pene BKIIOYEHO) Iec - 6,0 13,5
11| Hanpsxenne cpabaTeiBaHHA KOMMa-
partopa yaBoeHHs 4acToThl, MB Ujrer 75,0 95,0 13,5
{I=250 MA(Uenz - Urinr)]
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Puc. 4.22. CrpyxrypHas cxema [1.33193-01 ¢ HaBeCHbIMH 31€MEHTaMH:
K1 - xomnapartop yaBoeHHs (IaTuiK HeucrpaBHOCTH Jami), K2 - komnaparop 3amycka,
/11 - npaiiBep ynpaBieHHS BBIXOOHBIM TPAH3HCTOPOM, B3 - BhIKIIIOUATENb 3aKHIAHHA,
KJT - koHTpOsIbHAs NamMmna.

4.6. MUKPOCXEMA KP1055I'TI1 (Poccus)

Taba. 4.8. Bnexrpuueckue napametpsr KP1055TTI1 (ananor 19686, U2043) npn T =25° C.

Ne HanmeHoBaHKe napaMeTpa, bykBeHHOE Hopma Ucc, B
€IMHHIIA H3MEPEHHA o6o3Hauenne| He meHee | He Gosee
1 | Jinana3oH HanpsbkeHHs MUTaHHs, B Ucc 8 18
2 OcrarouHoe HanpskeHne, B pss - 1,0
3 KoaddHineHT renepaitn Keen 1,38 1,67 13,5
4 | KoadduuneHT 3anonHeHHs nepHona 0,44 0,56 15,0
5 Koa¢dpHumeHT reHepauiu Ko 0,60 0,75 13,5
B PEXHME YIBOECHH
6 KoaddHumneHT 3anonHenns K, 0,35 0,45 15,0
riepHosia B pexXHMe YABOCHHS
7 Tok notpebneHns, MA Tee - 10 13,5
8 | Hanpsxenne KP105STTITA 75 80 13,5
cpabareiBanus | KP10SSITI1B Usrer 80 85 13,5
KoMIaparopa KP105STTIIB 85 90 13,5
yABOEHHS KP10SSTTHIIT 90 95 13,5
yacToTsl, MB
JiManazoH paboyeH TEMIEPATYDPDL: ......cooeeevrerverveeverenees ot -45° C no +90° C (B xopmyce

DIPS).
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4.7. MUKPOCXEMBb! YP1101XT123 u YP1101XI132 (Yxpanna)

XapaKkTepuCTHKH:
Hanpsokenne mMHTaHHA .......covcveevneneneennnne. or 8 B 10 18 B;
Tok norpebnenns ... .S MA;
Brixoano#i 10K ........... ... 10 250 MA;

. f=1/Kn-R-C;
.. 1,5;

YacToTa reHepaumH ......
Mocrosaunas Kn (f, ) ...
CxBaXHOCTb (f, ) ovevenene

s

TMocTosgunas Ke (f, ) vvennvverecneccene e 0,68;

CKBOXHOCTD (f,) ceoveonenicieneincccrecer e 2.5;

IMopor cpabarbiBaHHA 3aLUHTHI .................... 30B;

Iopor nepexoaa Ha yABOEHHYIO 4acToTy ... 85 MB;

JINana3oH TEMITEPATYP .....ceervemeevereemcrneennane ot -45° C go +85° C (o1 -50° C a0 +90° C).

Obmee onucanne

Miuxkpocxema unTerpansias YP1101XT123 (XI132) npeacrasaser coboif reneparop
CHIrHanoB ykasaTeJieii moBopoTa M aBapMHHOH CHrHaaH3aUMH M B COCTaBE MpPEpbIBaTEN
npeaHasHaycHa IS MONyYEHUA NMPEPHIBUCTONO CBETOBOIO CHIHAMA B peXHME yKasaTeneit
MOBOPOTA H aBapHitHON CHrHaNM3auKH (IPH OAHOBPEMCHHOM BKITIOMCHHMH BCEX YKazaTeeit
nosopora). PaboTtaeT HenocpencTaeHHO Ha 0GMOTKY pere.

VIMeeT BHYTPEHHIOIO 3aIHTY OT HMITYJIbCHBIX [IOMEX B IIENH MUTAHHA.

YactoTa mpephiBaHHA yABAHBAETCA TIPH BBIXOAE M3 CTPOs OxHOM 13 mamn. Tlopor
nepexola Ha YABOEHHYIO 4AaCTOTY HUMeeT 3aBHCHMMOCTb OT HamNpPSKEHHA aHaJOTHuHYIO
3aBHCHMOCTH JIaMIT.

HC moxer npumeHaThes Ge3 pelic B pasaHyHBIX yCTPOHCTBaX CBETOBOH H 3BYKOBOH
CHTHATHM3ALIHH, B CTOPOXXEBHIX YCTPOHCTBAX M T.A..

HMC YP1101XI123 sBnierca dyHkuHoHansHeIM aHanorom UMC L9686 ¢upmot
SGS-Thomson (YP1101XI132 asasercs dyHKunoHanbHsIM aanorom UMC U2043 pupmut
TEMIC).

MiHkpocxeMa BbIIONHEHA B 8 "-BHIBOAHOM IUIACTMACCOBOM Kopmyce DIPS.

Haznauenue BLIBO10B:

1 - oGt (- Unn);

2 - nuTaHWe BEIXOAHOTO KACKAAQ, 1 b 8
3 - moivon; 3 > 7
4 - seiBoa noakmoueHus Ct 1 Rt;

5 - BeBOA MoaKMoOueHHA Rt; 3q] 6
6 - ve ucnonssyerca (nmuranue Ucc (+ Unn) ans YP1101XT132); 4] b-. 5

7 - BXOA KOMNApatopa YABOEHHS;
8 - Bxon 3anycka.
Puc. 4.23. Tun xopnyca 2101.8-1.
(DIP8)

Mpumeyanne.
B cxobkax npuBeneHs! mapaMeTpsl 418 Mukpocxemsl YP1101XT1132.
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I'ada. 4.9. Snexrpuueckue napamerpsl UC YP1101XT1123 (XI132) npu T = 25° C.

No HanmenoBanHe napamerpa, BykBenHoe Hopma Ucc, B
€/IHHHLIA U3MEPEHHS lobo3nayeHne He menee | He Gonee
1 OcraTo4HOe HanpskeHue, B Upss - 1,0 9
- 1,5 15
2 KoagpdHumeHT renepaumn Keew 1,42 (1,38) | 1,62 (1,67) | 10,8
1,42 (1,38) | 1,62 (1,67) | 13,5
142(138)[1,62(1,67)] 15
3 | KoadduumeHT 3anmonHeHns nepHoaa Kq 0,46 (0,44) 10,54 (0,56) { 10,8
0,46 (0,44) 10,54 (0,56) 15
4 KoabduuneHT renepaumnu Ken: 0,62 (0,60) { 0,73 (0,75) | 10,8
B pEXHME yBOCHHA 0,62 (0,60) 10,73 (0,75) { 13,5
0,62 (0,60) [ 0,73 (0,75) 15
5 KoagduuneHT 3anonHeHns Kq 0,36 (0,35) 0,44 (0,45) | 10,8
1epHOIa B PEXHME YABOCHHS 0,36 (0,35) | 0,44 (0,45) 15
6 Tok norpednenns Iec - 3,6 (4,6) 13,5
TIpH BBIKJIIOYEHHOM pene, MA - 3,8 (5,0) 15
7 | Hanpsxenue YPI101XI123A 62 (65) 72 (72) 10,8
(YP1101XTI132A) 75(75) 80 (80) 13,5
cpabaTbIBaHHS 78 (78) 87 (87) 15
YP1101XI123b 70 (70) 777 10,8
KoMIaparopa (YP1101XI132B) 80 (80) 85 (85) 13,5
Uprer 84 (84) 92 (92) 15
YABOEHHS YPI101XI123B 74 (74) 81 (81) 10,8
(YP1101XTII32B) 85 (85) 90 (90) 13,5
4acToTsl, MB 89 (89) 98 (98) 15
YP1101XI123T 78 (78) 86 (86) 10,8
(YP1101XI132T) 90 (90) 95 (95) 13,5
94 (84) 103 (103) 15
IIpumeuanne.
B cxobkax npuBeneHs! napamerpsl And MHkpocxeMsl YP1101XTI132.
B _
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Puc. 4.24. CrpyxrypHas cxema YP1101XT123 (XI132) c HaBeCHbIMH 31€eMEHTaMH
K1 - xomnaparop ynsoeuns, K2 - komnaparop 3anycka, {1 - BelxoaHoit apaiisep.
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5. IPOBEPKA H 3AMEHA PAJIHO2JIEMEHTOB

[MouTy KaXXABIH aBTOMOOHTENL HMEET B KaueCTBE M3MEPHTENLHOrO NpHGopa aBOMeETp
(TecTep) TOro WiIK¥ MHOrO THMA, B COCTaB KOTOPOro BXOIUT oMmerp. IM To M MoxHO
MpPOBEPATH MOYTH BCE PANHOINIEMEHTHI: PE3HCTOPDI, KOHAEHCATOPbI, KATYLIKH HHAYKTHB-
HOCTH, TpaHcdopMaTopbl, OHOIbI, THPHCTOPBI, TPAH3HCTOPHI, HEKOTOPbIE MHKPOCXEMBI.
Ommerp 0Opa3oBaH BHYTPEHHHM HCTOUHHKOM TOKa (CYXHM 3IEMEHTOM MnM Oarapeeit),
CTpEeNOuHBIM NPHOOPOM M HAabOpOM PE3HCTOPOB, KOTOpHIE MEPEKIIOYAIOTCS TPH H3MEHe-
HMM TipenenoB H3MepeHHs. CONpOTHBIEHHS DPE3HCTOPOB MoaoOpaHbl TakMM 00pasoM,
4TOGbI IPH KOPOTKOM 3aMbIKaHHH KJIEMM OMMETpa CTPEIKa MpHGOopa OTKIIOHHIACh BIIPaBO
110 MOC/IEHETO AENEHHs WKaIbl. JTO JEJCHHE COOTBETCTBYET HYJIEBOMY 3HAUYCHHIO H3Me-
psemoro conpotHBienns. Korna ke KIeMMbl OMMETpa pa3OMKHYTHI, CTpeinka npHbopa
CTOHT HAamnpOTHB JIEBOrO KpaHHEro [EJEHHMA WIKAbl, KOTOPOE OOO3HAUYEHO 3HAYKOM
6eckoHeuHo GonbLIoro conpoTHBieHts. EClH K KJIeMMaM OMMETpa MOAKIIOYEHO KaKoe-TO
CONPOTHBIICHHE, CTPEJIKa NOKa3bIBAaeT MPOMEXYTOHHOE 3HaueHHE MexXay Hyrem H Gec-
KOHEYHOCTLIO, H OTCUET NPOH3BOAMTCA 110 OLMGPOBKE WIKAJIBL. B CBA3M ¢ TEM, 4TO 1Kk
OMMETPOB BBLIONHAIOTCA B JIOrapUpMHUeCKOM MacwuTabe, Kpas LIKAIbl MONyqaloTCs
cxarbiMH. [loaToMy HaMOOnbIIad TOYHOCTb H3MEPEHHA COOTBETCTBYET MONOKEHHIO
CTpeNIKM B cpenuel, pacTaHyTOH 4YacTH wikaibl. Takdm oOpaszoM, ecnd crpenka npHbopa
OKa3bIBAETCA Y Kpas ILIKaJlbl, B CXKATOH €€ YacTH, I3 MOBBLILIEHHA TOYHOCTH OTCYETA
creayeT NeperIFouHTL OMMETD Ha ApYroi npeaen H3MepeHHs.

[IpnGop MpOM3BOAHT M3MEPEHHE CONPOTHBIEHHS, MOIKITIOYEHHOrO K €ro KieMMaM,
MyTEM H3MePEHHs NMOCTOAHHOTO TOKa, MPOTEKAIOIIEro B M3MEpUTENLHOM enH. [Toatomy k
H3MEPAEMOMY COMPOTHBIIEHHIO NPHKIIAABIBAETCA MOCTOSHHOE Hanps)KEHHE OT BCTPOEH-
HOrO B OMMETpP MCTOYHMKAa. B CBA3M C TeM, YTO HEKOTOpbIE pafHO3IeMeHTbl 06sanaoT
Pa3HBIMH CONMPOTHBIEHHAMH IOCTOSHHOMY TOKY B 3aBHCHMOCTH OT MOJSPHOCTH MPHIIO-
MEHHOr0 HanpshKeHH#A, I3 IPaMOTHOTO HCIONbL30BaHHA OMMETpPa HEOOXOAMMO 3HaTb,
Kaxas M3 KJIEMM OMMETpa COeIMHEHa ¢ MHHYCOM BCTPOEHHOIrO HCTOYHHKA TOKA, a Kakas - ¢
riocoM (0oObIMHO, HO HE BCeraa, IUIIOcoBas KieMMa o0o3Hauaerca 3HaykoM “*7). B
NacrnopTe aBOMETPA ITH CBEICHHA HE YKa3aHbl, H MX HY>KHO ONpPEAEIHTb CAMOCTOATENLHO.
3TO MOXHO clenaTs MHGO MO CXeMme ABOMETpa, JHOO IKCMEPHMEHTAJILHO C MOMOLULIO
KaKkoro-yn6o I0nolHHTENBHOrO BOJILTMETPA HIlH MCIIPABHOIO IHOMA 1I000ro THINA.

Ilyns omMMeTpa noxxmodaioT K BOJBTMETPY TaK, 4TOOBI CTpEKa BONLTMETpA
OTKJIOHAJIach BIPaBo OT Hyns. Toraa TOT 1yn, KOTOPbIH MOAK/IIONEH K IUIIOCY BOIBTMETPA,
OyneT Takke IIIOCOBBIM, 2 BTOPOH - MUHYCOBBIM.

[IpH Hcnonb30BaHHMH B 3THX LEIAX QHONA 1BA pa3a H3MEPSAIOT €ro CONpOTHBIEHHE:
CHayalla MMPOH3BOJIBLHO MOAK/IIOHAas K JHMOAY UIyMbl, 8 BTOPOH pa3 - HA00OpOT. 3a OCHOBY
6epercsa TO H3MEpEHHE, IIPH KOTOPOM I1OKa3aHHS OMMETpa MONy4aroTcs MeHbINMH. [IpH
3TOM 1Y, MOIKIIOYEHHDBIN K aHOmy aMona, OyAeT IUIIOCOBBbIM, @ ILyI, MOAKIIOUEHHBIH K
KaTomIy IMONa - MHHYCOBBIM (pHC. 5.1).

Puc. 5.1. Onpenenexne noIspHOCTH
KJIEMM aBOMeTpa.

[Ipn npoBepke HCIPAaBHOCTH TOrO MJIM HHOrO paJHONIIEMEHTa BO3MOXHbBI JBE
pa3nHyYHbIE CHTYaLMH: JHOO npoBepke MOMNEXHT H30IHPOBAaHHBIA, OTAENbHBIN IEMEHT,
au6o 3MeMeHT, BMasHHbIH B KaKkoe-TO ycTpoiicTBo. HyxHO yuecTs To, uTO, 332 peakMMH
HCKIIIOUEHHAMH, MPOBEPKAa 3JIEMEHTA, BMAsHHOIO B CXEMY, HE MOJNYYHTCA MOJHOUCHHOH,
NpH TaKo# MpoBepKe BO3MOXHbI Ipyoble omnbkH. OHM CBA3aHBI C TEM, YTO MapaIeabHO
KOHTPOJIHPYEMOMY JIEMEHTY B CXEME MOTYT OKa3aThCA MOAKIIOHUEHBI IPYTHE IEMEHTHI, H
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oMAveTp OyneT M3MepsTh He COMpPOTHBIEHHE MPOBEPAEMOro AMEMEHTa, a COMPOTHBICHHE
11PAJIIESIBHOTO  COEIMHEHHS €ro ¢ IpYrMMH 3nleMeHTaMH. OLEHHTb BO3MOXHOCTDb
IOCTOBEPHOIT OLIEHKH HCIPaBHOCTH KOHTPOMMPYEMOIO 1EMEHTa CXEMbl MOXHO IyTeM
113y YEHHS ITOH CXEMBI, IPOBEPSA, KAKHE APYTHE IEMEHTHI K HEMY MOAK/IIOYEHbI M KaKk OHH
\OIYT MOBIHATL Ha PE3YNbTaT M3MepeHHA. EciM Taxkylo OLeHKY NMpOM3BECTH 3aTpyaHH-
1C/1bHO HJIH HEBO3MOXHO, CJIEAYET OTMasTh OT OCTAJIBLHONM CXEeMbl XOTA Obl ONMH H3 IBYX
BLIBOZIOB KOHTPOJIMPYEMOTO IEMEHTA M TOJIBKO MOCJIE TOr0 MPOH3BOAMTH €ro NMPOBEPKY.
Ilpu >ToM Takke He cnemyer 3abblBaTh M O TOM, HTO TEJIO HEJIOBEKAa Takxke obnamaer
1ICKOTOPBIM CONPOTHBJICHHEM, 3aBHCSLIMM OT BJIAXHOCTH KOXKHOH MOBEPXHOCTH H OT ApY-
11x ¢axTopoB. [T0o3TOMY NpH NMONL30BaHHH OMMETPOM BO HM30EKaHHE MOSABICHHA OLIMOKH
113MEPEHHA HEJb33 KacaTbCa MaJbLiaMH 0601X BbIBOIOB POBEPAEMOr0 YIEMEHTA.

KpoMe Toro, kak MOKa3bIBaET OMbIT, OONMbILIAK HACTh MOBPEXAEHHH MONTYNPOBOAHH-
KOBBIX NPHOOPOB MPOMCXOOMT NpPH HX NPOBEPKE, Hajlaake M KOHTpoie cxeM. [loatomy
HAaKOHEYHHKH NIPOBOIOB H3MEPHTENbHBIX MPHOOPOB JOKHBI MFMETh KOHCTPYKLMIO, HCKITIO-
YAOLLY0 BO3MOXHOCTb CJTy4aHHbIX 3aMbIKaHHH LieneH B cxemax.

[TpoBepka pesncropos. IIpoBepka NOCTOSHHBIX PE3HCTOPOB NPOH3BOAHTCS
OMMETPOM ITyTEM H3MEPEHHS HX CONPOTHBIEHHA H CPaBHEHHS C HOMHHAJILHBIM 3HAUYEHHEM,
KOTOPOE YKa3aHO Ha CAMOM PE3HCTOPE H Ha MIPHHIMITHANBLHOH cXeMe 61oka.

[Ipn H3MepeHMHM COMPOTHBIEHHA PE3NCTOPa MONAPHOCTL MOAKIIOUEHHS K HEMY
OMMETpa He MMeeT 3HaueHHs. HeobxonMMo MOMHHTD, 4TO 1EHICTBHTENLHOE CONPOTHBIEHHE
PE3UCTOpa MOXET OTIMYATBCA MO CPaBHEHHIO ¢ HOMHHANLHBIM Ha BEJHYHHY AOIMYCKa.
[To3TOMY, HanpHMep, €CIIH MPOBEPAETCS PE3NCTOP C HOMHHAIbLHBIM conpoTHaaeHneM 100 K
u ponyckoM *+10%, neficTBHTENbHOE CONPOTHBIICHHE TAKOrO PE3HCTOPa MOXET JIeXaTb B
npeaenax or 90 mo 110 K. Kpome Toro, cam ommerp obnamaer onpeneneHHOH
NOTPEIIHOCTBIO M3MepeHns (oObiuno mopsaka 10%). TakuM o6pa3oM, MpH OTKJIOHEHHH
(bakTHUECKH HM3MEPEHHOTO cOnpoTHBNEHHS Ha 20 % OT HOMHHAIBHOIO 3HAYEHHS, PE3HCTOP
CIIEYET CYHTATH HCIIPABHBIM.

IpH npoBepke NEPEMEHHBIX PE3UCTOPOB CONPOTHBIIEHHE H3MEPAETCA MEXIy Kpai-
HHMMH BBIBOJIAMH, KOTOPO€ JO/DKHO COOTBETCTBOBAaTh HOMHHAJIILHOMY 3HAUYEHHIO C YHETOM
J0MyCKa M IOrpEelHOCTH M3MEPEHMs, a TaKkXKe HEOOXONMMO H3MEpATbH CONPOTHBICHHE
MEXIY KaXObIM H3 KPaHHHX BBIBOJOB H CPEIHHM BBIBOAOM. JTH CONpPOTHBIEHHA IPH
BpAILEHHH OCH M3 OIHOTrO KpaHHEro MoloXeHHs B Apyroe HOMKHBI IUIABHO, G€3 CKaukoB
H3MEHATHCS OT HyNIs 10 HOMHHAIBLHOrO 3HaueHHs. [IpH npoBepke nepeMeHHOro pe3HcTopa,
BIIaAHHOIO B CXEMY, 1Ba H3 €ro TPEX BbIBOJAOB HEOOXOAMMO BhIMaHBaTh. EC/H mepeMeHHbIH
PE3HCTOp HMEET [OMONHHTENbHbIE OTBOABI, AOMYCTHMO, YTOObI TONLKO OJHH BbIBOJ
0CTaBaJICA PHMAasHHBIM K OCTAJIbHOH HaCTH CXEMBI.

3ameHa pe3ucTopoB. Jlni pe3HCTOPOB OCHOBHBIMH IapaMeTpaMH ABIKIOTCA
HOMHHAJIbHOE COMPOTHBJICHHE, MAKCHMAIbHO 10Ty CTHMAas MOLLHOCTb PACCEHBaHM4, A0ITYCK
(pa3bpoc) HOMHHAJILHOTO CONPOTHBIIEHHS, TEMIEpaTy pHbIi KO3QOHLHMEHT CONPOTHBICHHS
(TKC).

Hanbonee pacnpocTpaHeHHble NOCTOAHHBIE pesucTtopel - MIIT. s Hux
ONpeaensoLMMH NapaMeTpaMH ABJIKIOTCA JIHLIb NEPBblE [Ba, MO3TOMY B GONbLIMHCTBE
KOHCTPYKLMH INpH 3aMEHE MOXHO CTaBHTh PE3HCTOP TOro k€ HOMHHana c Oonbliei
IOMYCTHMOH MOILHOCTBIO - 3TO NMPHBEAET JIMILIbL K YBETHUEHHIO rabapHTOB KOHCTPYKLIMH.
EciH B OnmMcaHHM KOHCTPYKLUHMH HET CIELMalibHbIX OrOBOPOK, B GONBIUMHCTBE Cly4aes
MONOHAYT PE3HCTOPHl APYTrOro HOMHHAjA, BO3MOXHO ONM3KOr0 K yKa3aHHOMY Ha CXEMe.
JlenaTh 3TOTO HE CIEAYET B TeX CIyudasX, KOTAa PE3HCTOPbI JOMXKHBI HCIIONL30BATHCH,
HampHMep, B JEIHTENSX HANpSKEHHs H3MEPHTENbHBIX NMPHOOPOB, BO BpeMA3aqaloLiuX
uernsx, B pHILTPax M perynaropax TeMopa. 31ech OnpeneNs oM 1apaMeTPOM CTaHOBUTCA
CLI€ H JOMYyCK HOMHHAIILHOrO 3HaY€HHs CONPOTHBIIEHHA, a IR [eHTeNeHd M IIyHTOB
H3MEPHTENBHBIX TPHOOPOB, MOMHMO Beero nmpouero - TKC.
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C nepeMeHHBIMH PE3HCTOPAaMH CHTYaLMi MHas - KPOME JOMYCTHMOH pacceHBaeMoi
MOL{HOCTH H HOMHHANBLHOIO CONPOTHBACHMA, OHH XapaxTEepH3ylOTCs €le PAIOM
MapaMeTpoB, B YaCTHOCTH, BHIOM 3aBHCHMOCTH CONPOTHBIIEHHS OT yIJla [IOBOPOTA ABHKKA.
Ho He cmoTpsa Ha 310, B OONBIIMHCTBE clydaeB paboTOCOCOOHOCTL YCTpOHCTBA HE
HapyllaeTcs NpH 3aMeHe NEPEeMEHHONo pe3HcTopa APYTHM, OMH3KOro HOMHHana H He
MEHbLIeH paccenBaeMOH MOILIHOCTH.

IlpoBepka xonaencaTopoB. B npHHuHIIE KOHAEHCATOPBI MOTYT HMETh CllenyloiuHe
nedextsl: 06psiB, poboii M noBslleHHas yTeuka. [Ipo6oii konaeHcaTopa xapakrepu3yercs
HaJIM4HEM MEXIY €ro BbIBOJaMH KOPOTKOTO 3aMbIKaHH#, TO €CTh HYJIEBOTO CONPOTHBIICHHA.
[Toaromy npoOHTBIH KOHAEHCATOp JIIO6Oro THIA JIerko oOHapyXHBaeTCs OMMETPOM IyTEM
IIPOBEPKH COMNPOTHBIIEHHA MEXIY ero BhiBojaMH. KoHaeHcaTop He NMPOMyCcKaeT MOCTOSH-
HOT'O TOKA, €70 COMPOTHBIIEHHE MOCTOSHHOMY TOKY, KOTOPOE H3MEPSETCE OMMETPOM, JIO/DKHO
6biTh GecxoHedHO BenHko. OHAKO 3TO OKa3bIBAETCA CIPABETHBO JIHILE LIS HAEAILHOrO
KOHIEHcaTopa. B neficTBHTENLHOCTH, MeXay 00K1aaKaMH KOHIEHCATOpa BCEraa HMeeTcs
KaKkoH-TO IHINEKTpHK, 00jajalomMi KOHEYHbIM 3HAUYE€HHEM CONPOTHBIICHHHA, KOTOpoOe
Ha3bIBaETCA CONPOTHBIICHHEM YTCUKH. Ero-To H H3MepSI0T OMMETpOM.

B 3aBHCHMOCTH OT MCHONL3YEMOTO B KOHAEHCATOPE AHIIEKTPHKA yCTaHABINBAIOTCA
KPHTEPHH HCIIPABHOCTH M0 BETHYHHE CONMPOTHBIACHHA yTeuxH. ClIoAfHbIE, KepaMHYECKHeE,
MJIEHOYHbIE, OyMajkHbIE, CTCKIAHHBIE H BO3AYILIHbIEC KOHIEHCATOPhl MIMEIOT OYeHb O0oNbIIoe
CONpPOTHBIICHHE YTEYKH, a NMPH MX MPOBEPKE OMMETP MOKEH MOKa3biBaTh GECKOHEYHO
60Ib1110€ CONPOTHBIIEHHE.

OpHako HMeeTcs 6osbLuas pyIna KOHAEHCATOPOB, CONPOTHBIIEHHE YTEYKH KOTOPBIX
CPaBHHUTENbHO HeBenuko. K Hell OTHOCATCA Bce MOAPHBIE KOHAEHCATOPHI, KOTOpLIE
paccuMTaHbl HAa ONPEAENIEHHYIO NONAPHOCTh MPHIOXKEHHOTO K HHM HanpskeHus, ¥ 3Ta Mo-
JIAPHOCTb yKa3blBAaeTCi Ha MX koprnycax. IIpM H3MepeHHH CONpOTHBIIEHHS YTEUYKH 3TOM
TPYNIBl KOHAEHCAaTOPOB HEeoO6XoaMMo coOmoaaTh MONAPHOCTL MOAKIIOHEHHA OMMeETpa
(nIFOCOBOM BBLIBOI OMMETPa NOJDKEH MPHCOEAMHATHCA K IUIFOCOBOMY BLIBOJY KOHIEH-
caropa), B IPOTHBHOM CJly4ae pe3y/ibTaT H3MepeHHs Oynet HeBepHBIM.

K 310} rpynre KOHAEHCATOPOB B IEPBYIO O4EPE/Ib OTHOCATCS BCE IEKTPOIMTHYECKHE
KoHzpeHcaTopst K3, K3I, 3I'l], 3.4, 3MH, K50, 3T, 3TO, K51, K52 u okcugHo-
nonynpoBoaHHkoBbie KoHaeHcatopbl K53. ConpoTuBieHHe YTEYKHM MHCNPaBHBIX
KOH/IEHCATOPOB 3TO# Tpynmsl 20KHO GbiTh He MeHee 100 K, a koHaencaropos DT, 3TO,
K51, K52 K53 He menee IMO.

[IpH mnpoBepke KOHOEHCATOPOB OGONBINOH EMKOCTH HYXHO YHecTb, YTO IpH
NOAIKSTIOYEHHH OMMETPa K KOHIEHCATOPY, €C/H OH He Obli 3apsikeH, HAYHHAETCA ero 3apaaKa,
¥ CTpeKa OMMeETpa aenaet 6pocoK B CTOPOHY HyJIeBOro 3HaueHHs wikanbl. [To Mepe 3apsaaku
CTpejKa JBHXETCA B CTOPOHY YBEIHUYEHHA COMpoTHBiaeHHH. YUem Oonblie eMKOCTh
KOHJIEHCATopa, TEM MeJlJIEHHEe JBHXKETCS cTpenka. OTCUET CONPOTHBIEHHNS YTEUKH ClleNyeT
MPOHM3BOJHTL TOJNBLKO IOC/IE TOro, KaK OHA NpakTHuYeckH ocTaHoBHTcA. [Ipu mposepke
KOHJECHCAaTOpOB €MKOCThIO nopsaka 1000 Mk® Ha 3TO MOXET MOTPeOOBAaTLCA HECKOJIBLKO
MHHYT. BHyTpeHHHI 00pbIB HIH HaCcTHUHAsA [TOTEPS EMKOCTH KOHICHCATOPOM HE MOTYT GBITH
00OHapy»€Hbl OMMETPOM, U1 3TOro HeoOxoxHM NpHOOP, MO3BONKIOLIMI HIMEPATL EMKOCTD
koHgeHcatopa. OnHako oOpbIB KOHIEHcaTopa eMkocThio Gonee 0,2 MK Moxer ObITh
06GHapy>keH OMMETPOM [10 OTCYTCTBHIO HAYalIbHOIO CKauKa CTPEJIKH BO BpEMs 3aps IKH.

CrenyeT 3aMETHTb, YTO IOBTOPHas NpOBEPKa KOHIEHCAaTopa Ha OOPLIB IO OTCYTCTBHIO
Ha4anbHOTO CKa4yKa CTPEIKH MOXXET MPOH3BOANTHCS TONBKO MOCHE CHATHA 3apsAaa, AN Hero
BBIBOJIbI KOHIEHCATOPA HYXHO 3aMKHYTb Ha KOPOTKOE BPEMS.

Ha puc. 5.3 nokaszan rpadHx 3aBHCHMOCTH nokasaHuil Tecrepa I1-20 ot émkoctn
KOHJICHCATOpa, OH CNpaBelUIMB I Clyyas YCTaHOBKH Luyna OMMeTpa B rHe3no “x1000”.
Ecnn xe myn Haxogutcs B raesge “x100”, To ompenenénHyio no rpadHky €MKOCTb
HeobxonuMo yBeauuuTs B 10 pa3, a npu ycTaHoBKe Layna B raesae “x10” (npu nposepke
KOHJIEHCATOPOB € 60/b1L07 EMKOCTBIO) - B 100 pa3.
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0  Puc. 5.2. Homorpamma, n7is onpesienieHus
ofeli EMKOCTH NOCNENAOBATEILHO COEMHEHHBIX KOHIEHCATOPOB
¥ ofImero CONPOTHRIICHHA NapainenbHO COeMMHEHHBIX PE3UCTOPOB.

Tpu onpenenexnn oOLIMX NapaMeTPOB AcTanel, HOMHHAIBI KOTOPLIX MMEIOT OMH NMOPANOK,
nomsaytorcs wkanamu OA, OB, OC, a ecniu HOMHHAJTBI Pa3THYAIOTCA HA ONMH MOPAROK, TO Ikanamu OA,
OD, OE. IMoscHUM ITO Ha nIpHMepax.

Tipnmep 1. Tlocnenonarensio COCAMHEHB KOHACHCATOPHI eMKOCTHIO 5 1 20 Mx®. Mprnoxus
nmgﬁxy K nenennio 5 na mxane OA u k aenennio 20 Ha wxane OD. na mxane OE npourtem pesynsrar - 4
M.

Ipumep 2. [TapannensbHo COSAMHENDI ABa pe3HCTOPa ¢ HoMHHanamH 7,5 u 5 kOwm. [Ipuxnansipas
kpal muueitkn k nenennam 7,5 na mxane OA u § - na wixane OB, Ha mrxane OC cuursInaeM pesynbrar - 3
kOMm.

Mpnmep 3. Karofi eMKkocTH KOBAEHCATOP HEOGXOAUMO BKTIOUMTH MOCASAOBATENLHO C KOHNEH-
caTOpoM eMKOCTh10 5,6 N, urobbl nx o6umas emxocTs Gbina 2,5 nd. MpuknaasiBasg MHHEHKY K AeneHUAM
5,6 Hanikane OA 1 2,5 - Ha mikane OC, na mxane OB npourem -4,5 nd.

Mpumep 4. Hysxro nono6pats 18a pe3HCTOpa OMHOTNO NOPAAKa HOMHHANOB, ofIee CONpOTHB-
NIeHHE KOTOPBIX TIPH NapanNelbHOM COEMHHEHHH cocTaBhno Gkl 30 OM. enenns ¢ nudpoii 30 na mkane
OC uer, 10TOMY NPHAETCA NONL30BATHCA NeneHHeM 3,0 TOMHSA 0 TOM, YTO NONYYEHHBIH Pe3yNbTAT HANO
Oyner ymuoxuts Ha 10. TlpuknanpiBas nuHelKy K 3TOMy AeNIEHHIO W NIOBOPAYMBAs €€ OTHOCHTENBHO
JIENCHHNA, KaK BOKPYT OCH, HAXONNT COMPOTHRICHHS Pe3ucTopoB no mkxanam OA u OB, a 3arem
sbIGHpaloT HanGonee npHeMneMeiii BaApHAHT.
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Puc. 5.3. I'paduk 3aBucHMoOCTH ”
nokaszanui Tectepa L-20
OT EMKOCTH KOHJeHcaTopa. >

0 5 10 15 20 Jlenenus

3amena KoHeHcaTopos. [IpH 3aMeHe KOHEHCAaTOPOB, KPOME HOMHHAIBHOM EMKOCTH
Y TIPEAENBHO JOMYCTUMOTO HAMPSDKEHHS, HHOTAA IPUXOJUTCA YYHUTHIBATh TEMIIEPATYPHBIH
xo3pduument emxoctu (TKE) - oH ABIseTCs ONpeAeNAIOMINM NapaMeTpOM AN KOHJIEH-
caTropoB, pabOTAIOIUHX B BBICOKOCTAOMIBHBIX YCTPOHCTBAX, HAPUMEP: MyIbTHBHOpaTOpax,
TaiiMepax, reHeparopax, GpuasTpax, konebaTenbHBIX KOHTYpaX, aBTOINEKTPOHUKE H T. A. B
HHMX HY>KHO NPHMEHATH koHaeHcaropsl ¢ MansiM TKE, nanpumep, Thna KT rpynna I133,
M33. BecbMa cTabunbab koHaeHcatopsl K31 (KCO).

ITpakTHUECKH BO BCeX OCTAIBHBIX CIy4asX, KOraa CTabHIbHOCTb EMKOCTH HE HIpaeT
POIH, MOXXHO MCNIONB30BaTh KOHAEHCATOPH! IIOObIX THIOB, yYHTHIBasA TMLIb HOMHHATIBHYIO
€MKOCTb W HanpskeHue. KOHEYHO, NOMycTMMa yCTaHOBKa KOHAEHCATopa ¢ OONBLIMM
HanpsXeHHEM, TeM Ooree, YTO Y TaKOro KOHJEHCATOpa 3HAYMTENLHO MEHbLIE TOK YTEUKH.

Bo Bcex cmyuasx KoHZEHCATOPhI ¢ 6ONbLIMM Pa3bpOCOM 3HAYEHHS EMKOCTH MOXHO
3aMEHHTh Ha KOHIEHCAaTOPbI C MEHBLIHM Pa3bpoCOM, amMIOMHHHEBBIE, OKCHHBIE KOHEHCa-
Topsl (K50-3, K50-6) Ha momynpoBoanukoBele ¥ TaHTanoBble (K52-2, K53-1). OxcunHble
NONAPHbIE KOHEHCATOPBI JONYCTHMO 3aMEHHTD HEMOIAPHBIMH (OYMaXKHBIMH H KepaMH4ec-
KHMH), HO 00paTHas 3aMeHa He)xelaTeNnbHa.

Ilpumeuanne. Ecin npu 3aMeHe pe3ucTopa MIM KoHAeHcaTtopa y Bac He oka3sanoch
HEOOXOAMMOro HOMHMHANA, TO MOXKHO NMOAOOpaTh HEOOXOMUMBIA HOMHHAJ, MYTEM MOCIE-
JI0BaTEILHOTO MM MAapalelIbHOTO COEAWHEHHUs IEMEHTOB (fUls obnerteHus pacyéros,
MOXHO BOCIONb30BaThCs HOMOIPAMMOi! NIOKa3aHHOH Ha puc. 5.2).

IlpoBepka HH3KOYACTOTHBIX Jpocceneil M TpaHcdopmaropos. Kak npasuno, B
MaCMOPTHBIX JAHHBIX aNnapaTyphbl HIIH B HHCTPYKUHMAX 110 PEMOHTY YKa3bIBalOTCS 3HAUCHHS
CONPOTHBIIEHHH 0OMOTOK MOCTOSHHOMY TOKY, KOTOPbIE€ MOXHO HCIIONIb30BAaTh NPH NPOBEPKE
TpaHcPopMaTOpOB U APOCCENEH.

O6psiB 06MOTKH PHKCHpyeTCs 1O HeCKOHEYHO GONBILIOMY COMPOTHBIIEHHUIO MEXIY €€
BbIBOAAaMH. Ecitn ke conpoTHBIeHNE 3HAYUTENIBHO MEHBILE HOMHHAIBHOTO, 3TO MOXET yKa-
3bIBaTh Ha HAJIM4YHE KOPOTKO3aMKHYTBIX BUTKOB. OfHaKo, Yalle BCErO KOPOTKO3AMKHYThIE
BHTKH BO3HHKAIOT B HEOONBLIOM KOJIHYECTBE, KOTAAa MPOHCXOMHT 3aMBIKAHHE MEXIY CO-
CEIHHMH BUTKAMH U COMPOTHBIEHNE OOMOTKH M3MEHAETCA HE3HAYUTENbHO. L1 poBepKU
OTCYTCTBHA KOPOTKO3AMKHYTBIX BUTKOB MOXXHO ITOCTYINHTB CIEAYIOIHM 00pa3oM. Y TpaHc-
¢dopmatopa BHIOMpaeTcs 06MOTKa ¢ HanGONLLIMM KOIMYECTBOM BHTKOB, K OAHOMY H3
BBIBOJIOB KOTOPOH MOAKIIOYAETCA OMMETD C NOMOIBIO 3axxHuMa "kpokoaun”. Ko sropomy
BBIBOAY JTOH OOMOTKM NpHMKacalOTCs CIErKa BIaXHBIM NaubueM JeBod pykH. Jlepxka

" METJUINYECKHH HAKOHEYHHK BTOPOTO Ii[yl1a OMMETpa NpaBoH Pykoi, NOAKIIIOYAIOT €ro Ko
BTOpOMY BHIBOAY OOMOTKH, He OTpbIBas OT Hero nambla NeBoil pykH. CTpenka oMMeTpa
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OIKJIOHSETCA OT CBOEr0 HayaJbHOrO MONOXKEHHs, NMOKa3biBas CONpPOTHUBICHHE OOMOTKH.
Koraa cTpenka 0CTaHOBUTCS, OTBOIAT NMPABYIO PYKY CO LLYTIOM OT BTOPOTO BBIBOJA 0OMOTKH.
BB MOMEHT pa3pbiBa LeNH, NPU MCNIPaBHOM TpaHchopMaTope, 4yBCTBYeTCS JIETKHH yaap
)1IEKTpH4eCKHUM TokoM 3a cueT 3IC caMOMHOyKUMH, BO3HHKAIOLIEH NpH paspbiBe uenyu. B
CBA3M C TEM, YTO 3HEpPrHs pa3psAAa MH3EpHA, HHMKAaKod OMAacHOCTH Takas IpoBepka HE
npeacraeinser. IIpy HaIMYMK KOPOTKO3aMKHYTHIX BHTKOB B MPOBEPAEMON OOMOTKE MIIH B
apyrux obmortkax TpaHchopMaropa JJJC caMOMHAYKLUHMH PE3KO MAJaeT U MEKTPUUECKOTO
ynapa He omyuiaerca. OMMETp NpH 3TOM HYXHO UCTIONB30BaTh Ha CAMOM MEHBLIEM Npeaene
H3MEPEHHS, KOTOPBIH COOTBETCTBYET HaHOObLIEMY TOKY H3MEPEHHSL.

Iposepka auomos. ITonynpoBOAHHKOBLIE AMOABI XapAaKTEPHU3YIOTCA pPE3KO
HEJIMHEHHOH BOJILTAMIIEpPHOH XapaKTepUCTHKOH. [103TOMy HMX NpsAMOH M 0OpaTHBIH TOKH,
NPHU OMHAKOBOM MPUJIOKEHHOM HamNpsHXKeHHH, pa3nuuHbl. Ha 3TOM ocHOBaHa mpoBepka
MOOB OMMETPOM. IIpsAMOe CONpPOTHUBICHHE M3MEPAETCA NPH MOAKIIOUECHHH IIHOCOBOTO
BBHIBOJIa OMMETpPA K aHOAY, @ MHUHYCOBOTO BBIBOJA - K Karody Avona. Y mpo6urtoro auona
npsaMoe ¥ 00paTHOe CONPOTHUBIIEHHA paBHbI Hymo. Eciin ainoa o6opsaH, 06a conpoTHBneHHs
6eCKOHEYHO BENTMKH. YKa3aTh 3apaHee 3HaYeHHS MPAMOT0 ¥ 00paTHOTO COMPOTHBIEHHH MK
MX COOTHOLUEHHME HENb3s, TAK KaK OHM 3aBHUCAT OT NMPHIOKEHHOrO HANMpPsHKEHHs, a 3TO
HAMpsHKEHUE Y PasHbIX aBOMETPOB M Ha pasHBIX MpeAesiaX M3MEPEHHs pa3nnuyHO. TeM He
MeHee, Y HCTIPaBHOTO [1ofia 00paTHOE CONMPOTHBIEHHE JOKHO ObITh GoMblie MpAMOTO (pHC.
5.4). OTHOLUEHHE OOpaTHOrO COMPOTHBJIEHHA K NPAMOMY y OHMOOB, PaCCUMTaHHBLIX Ha
HHU3KHe 00paTHbIE HANPsXKEHHS, BENHKO (MoXeT ObITh 6onee 100). Y anonos, paccunTaHHbIX
Ha Gonbiuue 00paTHbIE HANPSHKEHHA, ITO OTHOLIEHHE OKa3bIBAaETCA HE3HAYMTENBHBIM, TaK
Kak 00paTHOE HaNpsXKEHHE, MPHIIOKEHHEM K JHOLy OMMETPOM, Majo N0 CPaBHEHHIO C TEM
00paTHBIM HANPSXXEHHEM, Ha KOTOPOE U0/ PaCCHHUTAH.

Tlpamoe Hanpasnexne OGpatHoe HanpaBieHye
r;:ul:.! :I:_—_'_.—n
|
AT TR

10 + 100 OM - s repmanneBbix (Ge) MaIOMOIHBIX A10A0B - >100 kOM
10 + 150 OM - ;s kpeMHHEBBIX (S1) MAJIOMOLIHBIX AHOA0B - >1 MOM
2 + 20 OM - nis repmanneBbix (Ge) BBINPAMHUTENBHBIX JHOAOB - >50 kKOM
5+ 30 OM - niist kpeMHHEBBIX (Si) BBIMPAMHTENBHBIX AHO0B - >500 kOM

Rnp= Ro6p

Puc. 5.4. [Topsagox mpoBepkH AHOIOB C YKa3aHHEM NPUOIH3NTENBHBIX 3HAYECHHH
NpAMOro ¥ 00paTHOTO CONPOTHBIEHHS JUIA HEKOTOPBIX BHIOB AHOMOB.

Metoanka npoBepkH CTaOHMIMTPOHOB M BapHKaloB HE OTIIMYAETCH OT H3JIOKEHHOMH.
Kak u3BeCTHO, €CIH K AHOAY NPHIIOKEHO HANIPsHXKEHHE, pPABHOE HYITIO, TOK AMO4a Takxke OyneT
paBeH Hymo. [U1d nomyYeHHs NMPAMOTO TOKa HEOOXOAMMO NMPHIIOKHMTH K AHOAY KaKOe-TO
noporoBoe Hebonmboe HanpsxeHHe. Jr06oi oMMeTp obecreyrBaeT NPHIOKEHHE TAKOTO
HaNpsOKEHHA.

OnHako €CM COeANHEHO MOCIEOBATENBHO U CONIACHO (B OHY CTOPOHY) HECKOIBKO
[MOIOB, MOPOrOBOE HampsKeHHe, HeoOxomuMoe I OTIHpaHHMA BCeX AHOIOB, YBEIH-
YHBAETCA H MOXET OKa3arbCs OONbILE, YEM HaNpsXKEHHE Ha KieMMax omMerpa. Ilo IToi
NpUYKMHE U3MEPHTD NIPAMBIE HAMPAKEHHUSA AHOAHBIX CTOIOOB HITH CENIEHOBBIX CTOJIOHKOB ITpH
MIOMOILH OMMETPA OKa3bIBaeTCA HEBO3MOXKHO.

173



3amena Auonos. B GonblHHCTBE cilydyaeB NpH 3aMEHE MHON0B ObIBAET NOCTATOMHO
OLICHHTh BO3JCHCTBYIOWIECE HA JHOA OOpaTHOE HampAXEHHE, NPOTEKAOWHH Yepe3 Hero
OPAMOH TOK, AOMyCTWMbIH 00patHuiH 10K (0OpaTHOC COMpOTHBICHHE AMONA) M MaKCH-
MaJibHbI€ 4aCTOTH BO3ACHCTBYIOLIHX Ha THOJl CHTHAJIOB,

Jxoasl, WIyHTUpYIOiMe 0OMOTKH pene, npeAHasHa4YeHble 1A 3a1UHTH TPAH3HCTOPOB
ot npobos u3-3a IIC caMoHHAYKIIHH, BO3HHKaIOWEH nipH o6ecTounBannu pene. B takux
clIydasXx QHOABI JOJIKHBI HMETh MaKCHMAJIBHO 10Ny CTHMOE 00paTHOE HaNpsXXEHHE HE MEHEE
HaNpsOKEHHS HCTOYHHKA TIHTAHHA B 3TOH YaCTH CXEMbl, YaCTOTHbi¢ CBOMCTBZ 31eCh HE
SBIAIOTCA CYLIECTBEHHBIMH.

Taxo# napaMeTp, Kak 06paTHBIH TOK, BaXCH JIHIIb B TEX Cy4asX, KOraa AHOI JOKEH
HANeKHO Pa3BA3bIBATH JIEMEHTH YCTPOHCTBA B 3aKPHITOM COCTOSHHH.

s BeIMpAMATENEH onpenensiouluMy napaMeTpaMH ABJIAIOTCH NIPEAeNbHbIA TOK H
naapskesHe. [Ipn Tokax 20 10 A MoxKHO IpHMEHATb AHOABI cepuit (242 + [1247 v nogoOusle
Ha COOTBCTC iBYIOUICE HarlpikceHue. [Ipu rokax | + 5 A yao6Ho MCnob30BaTh IHOAB! CEPHH
K202, KJ1226, npu tokax 0,5 + 1 A - anoaxsle cGopkH cepuii K11402 + KI11405, a npu
McHBIIHX Tokax - cGopkn KL407 wnan gwomm K209, K105, 1226 u 1 a ¢
COOTBETCTBYIOWIHM OYKBEHHBIM HHIEKCOM B 3aBHCHMOCTH OT HanpspkeHHs. Bce Mouimbie
IHOJBI [PH TOKaX Bbillie 1 A CICAYET yCTaHaB/IHBATh HA PAXHATOPLI.

B MMIyIbCHBIX H OTHOCHTEIBHO BBICOKOYACTOTHEIX (CBBILIE HECKONBLKHX KHIOPEpL)
YCTPONCTBAX HEOOXOMMMO YCTAHARINBATL HMILYJLCHBIE AMOIbI, HANpHMep, ceprii KII503,
KJ509, 1220 n 1.0. TakHe %¢ QHOAB CreayeT NPHMEHATH B yCTpolcTeax ¢ UHGpOBuIMU
MHKPOCXEMaMH.

3ameHa repMaHHEBBIX JHOAOB KPEMHHEBBIMH N0y CTHMA IIPAKTHYECKH BCEraa, KpoMe
ClIyyaeB, KOra BaXKHO NPAMOE HANPAKEHHE, B OCHOBHOM, KOIZJa OHH HCMOJb3YKTCA Kak
37EMeHT CTabHIH3aLHH HH3Koro HanpsxkeHuA (0,5 + 2 B). Tak, ns KpeMHHEBBIX OHOLOB OHO
JnexuT 00bI4HO B npeaenax 0,5 + 1 B, a y repMaHHEBBIX COCTaR/IAET BCETO JIMLIb 0/H BOJIbTA
(0,2 + 0,4 B). B naniHOM ciiy4ae 3aMEHATH KPCMHHEBbIE THOAB HA FePMaHHCBbIE HEJIB3A.

A BOT KpDEMHHEBBIC AHOIbI 3aMEHATb Ha IECPMaHHEBbIE HE ClENyeT M3-3a HX
3Ha4HTCABHO Gonbuero ob6paTHOro ToKa.

JI% 3aMEHBI MAIOCHTHAJIBHBIX QHOM0B THMa 1 N4 148, MOXHO HCHOMB30BATH TIOOOH M3
nepeynicncHunx: K510, K522, K521

3aMeHy BBITPAMHTEbHBIX 4HO10B THRA IN4001 + 1N4007, MOXHO NPOU3BECTH Ha
K105, KI208, K209, K243 (1IN4001 - K/I243A; 1N4002 - KA243Ab; 1N4003 -
KJ1243B; 1N4004 - K/1243T; 1N4005 - KJ1243 1; IN4006 - KI1243E; 1N4007 - K/1243)X).

KonbueBas MeTKa Ha KOpHyCe 3apy6eiHBIX AMOAOB H CTaOHJIHTPOHOB OOBIYHO PacHo-
AOWEHA Y BHIBOJA KaToaa.

[{BeToBas MapkHpOBKa H NapaMeTphl AHOAOB NPHBEICHHI B Tabn. 6.7.

Crabuautponsl. OCHOBHBIE NapaMETPRI ITHX MPHOOPOB, YYHTHIBAEMBIC NPH 3aMEHE:
HaNpsXeHHe CTaOHIH3ALMKM, MAKCHMAJIbHBIA TTOCTOAHHBIH TOK CTaOWiaH3aln U and-
depeHUManbROe CONpoTHRACHHE. B GOMBIUMHCTBE Cly4acB BaXKHO HE CTONBKO CaMo
3HaUeHHE CTalHIN3HPOBAHHOIO HANPAXKCHHA, CKOJBKO €ro cTabuiabHOCTb. IToatomy Ge3
0COOBIX COMHEHHI MOXKHO HCIIONL30BaTh, BMECTO YKA3aHHBIX Ha cCXeMe, CTAGHIHTPOHb C
JPYTHM, HO BOIMOXKHO GJIH3KHM, HanpsXeHHeM ctabuinsauny. HekmodeHne cocrasasior
napaMeTpuyeckue crabunmsaropsl Ans nuraHHs TTJI-MHKpPOCXeM, DacCYHTaHHBLIX Ha
BECHbMA Y3KHii 1HanasoH paboynx HanpsxeHui. B TakuX cayyasx KeJaTelbHO YCTaAHOBHTD
CTaGHIHTPOH, YKa3aHHBIH Ha cXeme,

[lpn zamene cTaGuUINTPOHOB cheayeT yuHThBaTh M auddepeHumanbhoe
CONPOTHRICHHE - OHO Y 33MEHAIONULET0 MPHGOPa HE TO/KHO OBITH BHILLIC, 4EM Y 3AMCHACMOTO,
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[IpoBepka TupucTOpoB. HeynpasnseMble THPHCTOPHI (AMHHCTOPBI) MOTYT OBITH MPO-
BUPCHBI TAKMM ke 00pa3oM, Kak AHOIbI, €CITH HANPSXKEHHE OTIIHPAHHUA IMHHCTOPA MEHbILE
HUMPSDKEHMS Ha KieMMax omMetpa. Ecim ke oHO Gonblue, AMHHCTOp MpPH MOAKITIOYEHHH
OMMETpa He OTIHPACTCA U OMMETp B 00OHX HaNpaBlEHHAX MOKA3bLIBAECT O4EHb 6ojbILOE
conpoTtusneHne. TeM He MEHEe, €CTH AMHHCTOP NMPOOHT, OMMETD 3TO PerMCTPUPYET HyIe-
BbIMH [TOKa3aHHUSMH NTPAMOI0 U 06paTHOro CONPOTHBIICHHH.

1151 NpoBepKH yNpaBnsieMpIX THPUCTOPOB (TPHHHCTOPOB) ILIHOCOBO#H BBIBOJ OMMETpA
MOAKJIFOYAETCA K aHOAY THPHUCTOPA, @ MHHYCOBOH BBIBOA K KaTofy. OMMETp NIPH 3TOM 1071-
KCH TOKa3blBaTh OYEHb OONbIIOE CONPOTHBIEHHE, NMOYTH paBHOE OECKOHEYHOMY. 3aTeMm
3JaMBIKaIOT BBIBOJbI aHO/IA M YTIPABIAIOLIETO IEKTPOa THPUCTOPA, YTO AOKHO IPHBOAMTD K
Pe3KOMy YMEHBUIEHHIO CONIPOTHBIIEHHS, TaK Kak THpHCTOp ornupaerca. Ecam nmocne atoro
OTKIIIOYHUTH YNPaBIAIOWANH 31EKTPO OT aHOA, HE pa3pbiBas LIENH, COEAMHAIOLIEH aHOA
THPUCTOpPA C OMMETPOM, AJIA MHOTHX THIIOB THPHCTOPOB OMMETp OyaeT Npoaomkarb
IOKa3bIBaTh HU3KOE CONPOTHBIIEHHE OTKPHITOrO THPUCTOPA. ITO MPOHCXOAHT B TEX CTyHasX,
KOTIJla aHOAHbIH TOK THPHUCTOpa OKa3bIBaeTCA GOMbILE TaK Ha3bIBAEMOrO TOKA yAEpHKaHHA.
TupucTop OCTaeTcs OTKPHIThIM 00A3aTeNbHO, €CIIH aHOAHBIH TOK Oonblie rapaHTHpO-
BaHHOrO TOKa yAepXaHud. IT0 TpeGOBaHHE ABNAETCA NOCTATOYHBIM, HO HE HEOOXOANMBIM.
OTaenbHbIE SK3EMILIAPLI THPHCTOPOB OXHOTO M TOTO XK€ THIIA MOTYT HMETb 3HAYEHHA TOKA
yIepXaHHs 3HAYUTENBHO MEHbILE [APaHTHMPOBaHHOrO. B ITOM crny4ae THpuUCTOp MpH
OTKJIIOYEHHH YNPABIAIOIIETO 3IEKTPOAA OT aHOAA OCTaeTcs OTKpbIThIM. Ho eciy npu aTom
THPHCTOP 3aMMUpPaETCA H OMMETP MOKa3bIBaeT 60NbIIOE CONPOTHRIEHHE, HENB3A CYMTATh, YTO
THPHCTOP HENCTIPABEH.

Ilposepka TpaH3MCTOPOB. OKBHBAJICHTHAas cXeMa OMIIONAPHOro TPaH3MCTOpPA
npeAcraenseT coboH OBa OHOAA, BKJIIOYEHHBIX HABCTpedy OAMH Apyromy. [ns p-n-p
TPaH3MCTOPOB 3TH IKBUBAIICHTHBIE ANO/bI COEANHEHBI KATOAAMH, @ 715 N-P-N TPAH3UCTOPOB
- aHoamu. Takum 06pa3oM, MpoBepka TPAH3UCTOPa OMMETPOM CBOJMTCA K POBEpke 000MX
p-n NepexoqoB TPAH3MCTOPA: KOIEKTOp - 6a3a M aMuTTEp - Ga3a. s NpoBEpKH NpAMOro
CONPOTHBIIEHH IEPEXOLOB P-N-p TPAH3UCTOPA MUHYCOBOH BLIBO] OMMETPA NOAKIIOYAETCA K
6ase, a NIIOCOBOH BLIBOZ OMMETPA - IIOOYEPEAHO K KOMIEKTOpY M aMuTTepY. [l1s npoBepkH
00paTHOro CONpOTHBIEHHA NepexooB K 6ase NOMIUIIOYAETCS IIIOCOBOH BBIBOJ OMMETpA.
Ilpu mpoBepke n-p-n TPAaH3UCTOPOB MOAKIIOYEHHE NPOM3BOAMTCA HAaoOOpOT: MpAMOe
CONpPOTHBIEHHE M3MEPAECTCA MpH COEAMHEHHMH ¢ 06a30ii IUIIOCOBOro BHIBOAA OMMETpa, a
0o0paTHOe CONMpOTHBIIEHHE TIPH COeAHMHEHHMH ¢ 6asoif MunycoBoro BeiBoga. Ilpu mpoboe
nepexojaa ero npsamMoe u o0paTHOE CONMPOTHBIEHHA OKA3bIBAIOTCA PaBHbIMM Hymio. Ilpu
obpbiBe Nepexofa €ro NpsMoe CONMpOTHRICHHE O€CKOHEYHO BEMMKO. Y HCIPaBHBIX
MAaJIOMOUIHBIX TPAH3UCTOPOB OOpAaTHbIE COMPOTHBIIEHH MEPEXOA0B BO MHOTO pas Gonblie UX
NpAMBIX CONPOTHBIEHHH. Y MOUIHBIX TPAH3UCTOPOB 3TO OTHOLIEHHE HE CTONb BEJHKO, TEM
HE MEHEE, OMMETD NO3BOJISET HX PA3AHYHTb.

U3 IKBHBAJIECHTHOH CXEMBI OHIOJAPHOrO TPAH3HCTOPA BHITEKAET, YTO C MOMOLILIO
OMMETPA MOXHO ONPEACIHTD THIT IPOBOAHMOCTH TPAH3HCTOPA H HA3HAYEHHE €TI0 BHIBOJOB
(uokonesky). CHayana oONpeaensiOT THN IPOBOAHMOCTH H HAaxXOAAT BHIBOL 0a3bl
TpaH3ucTopa. [is 3TOro OMH BRIBOJ OMMETPa MOAKIIONAIOT K OJHOMY BBIBOZY TPAH3HCTOPA,
a IpyruM BBIBOJIOM OMMETPA KacaroTCs IOOYEPEAHO IBYX JPYrHX BRIBOJOB TPaH3HCTOpA.
3arem nepBblii BLIBOJ OMMETpa MOAKIIOYAIOT K JPYroMy BBIBOLY TPaH3HCTOpA, a APYTHM
BBIBOJIOM OMMETpA KacalTCA CBOOOAHBIX BBHIBOZOB TPAH3HCTOPA. 3aTeM BHIBOA OMMETpa
HOAKIIIOYAIOT K TPETHEMY BBIBOAY TPAH3HCTOPA, @ APYTHM BHIBOJOM KACAIOTCHA OCTAJIbHbIX.
Tlocne 3TOro MeHAT MECTaMH BbIBOABI OMMETPA H TOBTOPAIOT YKa3aHHbIE H3MEPEHHS.
Hy’kno HaliTH Takoe MOAKIIOUEHHE OMMETPA, NIPH KOTOPOM NOKJIKUEHHE BTOPOro BLIBOAA
OMMETpa K K&XKAOMY H3 ABYX BbIBOJOB TPAH3HCTOPA, HE MIOMKIKOYEHHBIX K IEPBOMY BBIBOLY
OMMeTpa, COOTBETCTBYET HEOONBILIOMY CONpPOTHRIEHHIO (00a Mepexona OTKpuTH). Toraa
BBIBOJ TPAH3HCTOPA, K KOTOPOMY TOAK/LIOUEH NEPBbIH BBIBOJ OMMETPA, ABISETCA BHIBOLOM
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6a3sl. Eciiv nepBeiii BLIBOJ OMMETpA ABNAETCS MITIOCOBBIM, 3HAYHT, TPAH3UCTOP OTHOCHTCSA K
N-p-n MPOBOAHMOCTH, €CITH MHHYCOBBIM, 3HAYHT - P-N-p IPOBOAHMOCTH.

Tenepr HYXHO OINpEAENUTb, KaKOH M3 JABYX OCTABUIMXCS BHIBOJOB TPaH3HMCTOpa
SIBJIAETCS BHIBOAOM KOJUIEKTOpa. [/ 3TOro OMMETp MOJXJIIOHAETCH K 3THM JABYM BBIBOJaM,
6aza coeAHHAETCA C IUTIOCOBBIM BBIBOJOM OMMETpa MpPH N-p-N TPaH3HUCTOPE HIHM C
MMHYCOBBIM BBHIBOIOM OMMETpa IMpPH p-N-p TPAH3UCTOPE M 3aMEYAETCH COMPOTHBICHHE,
KOTOpO€ H3MEpAeTCd OMMETPOM. 3aTeM BBIBOABI OMMETpa MeEHAITCA MmecTamu (6asza
ocTaeTcs MOAKIIOYEHHON K TOMY K€ BHLIBOLY OMMETPA, YTO M paHEe) H BHOBb 3aMeyaeTcs
COIIPOTHBIEHHE MO OMMETPY. B TOM cnyyae, koraa conpoTHBIEHHE OKa3bIBAETCH MEHBILE,
6a3a 6bl1a COEIMHEHA C KOJLIEKTOPOM TPAH3UCTOPA.

TloneBble TPAH3UCTOPHI TPOBEPATH HE PEKOMEHAYETCS.

Ta6a. 5.1. TlopAmok NOAKTIOYEHHA BLIBOAOB OMMETPa K BBIBOAAM [POBEPAEMOrO
TpPaH3UCTOpA.

Tun IMuTTep - 6a3a Konsekrop - 6a3a IMHTTED - KONJIEKTOP
Tpan- Cxema ConpoTHs- Cxema ConpoTus- CxeMa ConpoTHs-
3ucTopa] NMOIK/IIOYCHUA JICHUC TIOAKIIOYCHN JICHHC TOXKITIOYCHUS JICHUE
Rnp = Rnp = Ro6p =
p-n-p — 2:20 Om (Ge) — 220 Om (Ge) >1_ KOM (Ge)**
_@ 0o 0 e >10Rr3’ z(s')
— | >500 kOm (Si) ‘@_ >500 kOM (Si) —f@—L o (G
+ >20 kOm (Ge) + >20 kOwm (Ge) STyt
Rup = Rap = >|¢)er3’ :(s‘)
@ ]A 5250 O (Si) _{ 9 5:50 O (Si) +|"@_]_ 10 K0u (50)
n-p-n + 2:20 Om (Ge) + 2:20 O (Ge) e G
Robp = Rodp = Ro6p =
‘@4, >500 kOm (Si) | + >500 kOM (Si) | -] 4 ;loo ':8: %‘):).
- >20 xOm (Ge) — >20 kOwm (Ge) S1_ xOM (GeY**

* - TPaH3UCTOpPBI MAJIOH MOIUHOCTH, ** - MOIIHbBIE TPAH3HCTOPHI.

3ameHa TpaH3HcTOpoB. Ilomfop 3aMEHAOMWHX TPAH3UCTOPOB CIIOXKEH H3-3a
60nbUIOro YKCa apaMeTpoB, 110 KOTOPLIM OH NMpOoM3BoAUTCA. CXxeMa aHa/N3a BO3MOXHBIX
BapHaHTOB TAKOBA:

Bo-nepBbix, BLIOHPAETCA TPAH3IUCTOP C aHAJIOCMYHOMH CTPYKTYpOi (p-n-p MM n-p-n
NpOBOAM-MOCTH).

Bo-BTOpBIX, MPOBOIAT OLIEHKY AEHCTBYIOUIMX B y3JaX YCTPOHCTBAa TOKOB M Hamps-
XKeHHH. MakcHMalbHO IOMYCTHMOE HANPXKEHHE KOJIEKTOP-3MHUTTEP TPAH3UCTOPA JOKHO
ObiTh 6OMNbILE, Y€M MAKCHMAILHOE (C YUETOM MEPEMEHHON COCTABIAIONIEH) HaNpsXKeHHe,
JIeAICTBYIOLIEE HA ITOM YYaCTKE.

B y3nax, roe uMeeTcs 3HauMTeNnbHas NEpPEMEHHas COCTaBIAKOlLas, ee HeoOXoauMO
YUYHMTHIBAaTh TIpH BeIOOpE TpaH3ucTopa. IIpUMEpPOM MOTYT CIYXHTb NpPEAOKOHEYHBIE H
JBYXTaKTHBIE KacCKaibl YCHIHMTENICH 3BYKOBOH 4YacTOThl. IIOCTOAHHOE HampsKeHHE,
NPHIOKEHHOE MEXAY KOJUIEKTOPAaMH M JIMHTTEpPaMH TPaH3HMCTOPOB B 3THX Kackajax,
COCTaBNf€T MOJOBHHY HANpAKEHHA MCTOYHHKA MHTAHHUA (IpH OAHONOIAPHOM IHTaHHH).
Opuako 31€Ch JEHCTBYET NEPEMEHHOE HANPSHKEHHE C aMILTUTYqoH, OnHU3KOH K MOJOBHHE
HanpsAXKeHUs MCTO4YHHMKA. TakuM 00pa3oM, pealbHO HaNpSXKEHHE KOMIEKTOP-IMHTTED B
JAHHOM CIly4ae HW3MEHAETCS NMpPAKTHYECKH OT HynsA A0 MOTHOrO HaNpAXXEHHA MCTOYHMKA
nuTaHus. 3HAYHT, TPAH3UCTOPHI B OKOHEYHOM H NIPEJOKOHEYHOM KAacKajie NOKHBI UMETh
COOTBETCTBYIONIEE MAKCHMaNbHO [OOMYCTHMOE HANpAXXEHHE KOJIEKTOP-3IMHUTTED.
AHanoru4HbIM 00pa3oM NMPOBEPAIOT, NOAXOAUT M TPAH3UCTOP MO MAKCHMAILHOMY TOKY
KOJUIEKTOPA K [0 MOLHOCTH PAacCeH BAEMOi Ha KOJLIEKTOpE.
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Bo MHOrux ciy4asix KpUTHYHBIM MOXET OKa3aTbCA BBIOOD TpaH3HCTOpA 110 Claii-
neckoMy k03bduumenTy nepegaun Toka. OnHako npu 60IbILHMX MOTPEOIAEMbIX T0OKAX H.IH
HH3KOOMHBIX Harpy3kax 3Hau€HHe CTaTHYECKOro k0P HLEHTa Nepe AauH TOKa MOKET ObiTh
viKe HE KPUTHYHBIM. B 1I000M crydae npu 3amMeHe CleAyeT OLUEHHTb, 00CCNEUHBAKOT /W
HIpeABIAYIINe Kackaabl HeoOXOAMMbIH TOK B Harpyske (IO NOCTOSHHOH W NEPEMEHHON
COCTABNAIOUIHM) IPY MUHUMAJIBHO JOITYCTUMOM 3HAYE€HHH 3TOr0 KO (PHLHEHTA.

W HakoHel, HEOOXOZMMO NPOBEPHTDb, NOAXOANT M 3aMEHAIOMINA TPaH3UCTOp MO
“1aCTOTHBIM XapaKTEPUCTHKAM.

TakuM 00pa3oM OCHOBHBIMH IIapamMeTpaMH TPAH3HCTOPOB, YUMTHIBAEMBIMH NpH 3a-
MeHe ABNSAIOTCA - MAKCHMANbHO NOMYCTHMbIC HANPSIXKEHHE KOMIEKTOP-IMHUTTEP, TOK KOJ-
JIeKTOpa, pacceMBaeMas MOUIHOCTb KOJUIEKTOpA, a TaKkke CTaTHdecKuil KodDGHUMEHT
nepeaadu Toka (B cxeme ¢ o0uwnm amuTTepoM). Beibupars 3aMeHsouni TpaH3UCTOp cle-
AYET U3 TOTO Xe KJIAcca, YTO M 3aMEHAEMBIH (MaJIOMOILHBIH, BHICOKOYACTOTHBIH U T. 4. ), ¥ €
FaKMMH XK€ HIIH HECKOJBKO Ny YILIMMH 1apaMeTpamH.

Jnd ManOMOUIHBIX TPAH3HUCTOPOB B TOJABIMOLIEM OONBILMHCTBE CIy4acB MOXHO
3aMeHATh repMaHHeBble (HanpuMmep, cepuii MI137, MI142) na kpemuuessie (KT315, KT361)
COOTBETCTBYIOMIEH CTPYKTYpbl. IIpakTH4YEeCKH BCeraa MOXHO 3aMEHHTb TPAaH3HCTOpPaMH
KT3102 (n-p-n) u KT3107 (p-n-p) mobble Apyrue cOOTBETCTBYIOMIEH CTPYKTYphl, KPOME
UCTIONB3YEMBIX B CBEPXBBLICOKOYACTOTHBIX YCTPOHCTBaX. J[Ns KIIOYEBHIX PEXKHUMOB
(HarpuMep, B KacKafiax COracoBaHMs ¢ HHGPOBLIMA MHKPOCXEMaMH) BbIGOp TPaH3HUCTOpa
HE UMeeT 6onbLIOro 3Ha4YeHHs, MHlllb Obl OblMH cOOMIOAEHBI TPEGOBAHUA MO AOTIYCTHMOH
MOUIHOCTH pacCEHMBaHMA M ObICTPOACHCTBHIO (3TOMY TpeOOBaHHIO YAOBIETBOPAKT
TPaH3HUCTOPBI, CIIELHANBHO NpeAHA3HAYCHHbIE 1A paboThl B HMIYIbCHBIX YCTPOHCTBAX).

BeiBoz 6a3bl TpPaH3HCTOpaA XXENATENBHO NPHUCOEAMHATL B CXEMY MEPBLIMH M OTKIIIO-
4yaTh MOCIEAHUMHM. 3anpeniaercs MoAaBaTh HANpsHXKEHHE Ha TpaH3UCTOp, 0a3za KOTOPOro
OTKJIIOYCHA.

Ilpu 3ameHe TpaH3MCTOPOB CpeaHEH M GONBILON MOIMIHOCTH ClEAyeT YYHUThbIBaTh
PaBEHCTBO HITH OTM30CTh TApaMETPOB 3aMEHAEMOT0 H 3aMEHSIOILETO TPAH3UCTOPOB.

Pa3zymeercs, my4me 3aMeHATb TPAH3UCTOPBI PacNpOCTPAHEHHBIX CTApbIX CepHii Ha
HOBRIE (cM. Tabm. 5.2), XOTA B HEKOTOPBIX CIIy4asX NPHAETCA HECKOJIBKO H3MEHHTD PEXHM
paboThHI TpaH3HKCTOpA.

Ta6u. 5.2. 3ameHa ycTapeBLIHX TPAaH3UCTOPOB COBPEMEHHBIMH.

ycTapeBulH#i COBPEMEHHDLIH ycTapeBuHii COBPEMEeHHbIH

TPAH3HCTOP TpaH3HCTOP TpaH3HCTOP TPaH3HCTOP
M ;M T306A + T
MITTTA K125 1401 T4035:

[1416A, b; [1417A; KT326A, b

MI113B; MIL14A,B; KT203A+ 1 | I1422;11423
MII15A; MITI16A,b ) i
MII20A; MII2IB + E KT50l1A+M 112013, AD KT8I14A + T
MII25A, b; MII27A; KT501A =+ M; M4AD + 1D KT814A +T;;
MII26A, b; 1128 KT502A + E KT816A + T’
1129A; 1130 KT502A + E 112023; 112033 KT816A + T
MII35; MII36A KT201A+ E 1215 KT837B
MII37A, b; MII38A KT503A + [T TI605A; TI606A KT639A + II
MII395; MII140A; KT502A + E; 11607A; T1608A, b; KT644A = T
MII41A; MII42A, b KT203A = 11 I1609A, b )
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Ilposepka cocTaBHbIX TPAH3HCTOPOB. JKBHBAIICHTHAA CXEMa COCTaBHOIO TPAH3HC-
TOpa npejcTaBicHa Ha puc. 5.5,

Puc. 8.5. DxBUBaneHTHas CXeMa COCTAaBHOIO TPaH3Mc-
TOpa BKIIO4EHHOIO 110 cXeme JlapaHHITOHa.

Ta6a. 5.3. lopsanox nposepku TpaH3ucTopoB JapIHHITOHA.

S
Tun gmn‘rgp - baza Konnextop - 6aza IMHTTEP - KOILIEKTOP
Than- Cxema Conpotus- Cxema Conporus- Cxema Conporus-
pal NOAKIIOYEHHS |  NEHHE TOAK/IIONEHHA |  NeHue NOAKIIOYEHHS neHue

n-p-n

- s o}

[‘é y 2M0->M27 2MO->M27
-@” 500550 Omp —| X —30K—>K51* "@" —30K—>K51*
—@} 600+ 650 Om +|§3‘ © +f@7

* - IIpoBepky 3THX nepexonoB (Tabn. 5.3), cnegyeT NpoOH3BOAUTH CIEAYIOUMM 00pa3oM:

- MOIKJIIOYMTH BbIBOABI NMpuOopa x TpaH3HcTOpy (Kak MokaszaHo B Tabm. 5.3), Ha
uHdpoBOoM TabI0 NOABHTCA NEPBOE 3Ha4YEHHE CONPOTHBIIEHHA Nepexoaa (nopsaaka 2 MOm),
3aTeM HE OTPhIBas LLYIibl OT BLIBOJOB TPAaH3HCTOPA, 3aMKHHTE Ha KopoTkoe Bpem (0,5 + 1 ¢)
Mexny coGoi uynsl ITocne pa3mbikaHua WIyNnoB, Ha Tablo MOABHUTCA BTOPOE 3HAYEHHE
conpotusienua (nopsaka 300 xOm), 3arem noBropHuTe aeficTBue ewé pa3, 3HAYECHHE
COMpPOTHBIIEHHA Nepexo/ia IOJDKHO HaXoauThcA B peaenax 30 kOwm, 3arem ew€ pa3 3aMKHHTE
wynsl (Ha 3 + 4 c), B pe3ynsrate Ha 1H(pOBOM TabNno NMOABHTCA HETBEPTOE 3HAYEHHE
COMPOTHBIICHHA NEPEX0/ia COCTABHOIO TPAaH3UCTOPA.

3HaueHHA CONPOTHR/ICHUH NEPEX0o0B, NPEACTaBIEHHBIX B Tabnuue 3.3, ykasaHbl A
cocTaBHOro rpansucropa Japnunrrona - KT898A.

V 3apy0exHbIX U OT€YECTBEHHBIX aHAJIOIOB 3TOT0 TPAH3UCTOpA, 3HAYEHHA CONPOTHB-
JeHHii Nepexo10M HEMHOTO O0TIHYaloTCA. [T03TOMY €CTh CMBICT CAMOCTOATENILHO COCTaBAThL
TaKylo e Tabmuuy, No Bhillie NPHBEAEHHOH METOIMKE, UIA TPAH3HCTOPOB, C KOTOPHIMH Bl
yaule paboraere.

Ilpumeyanue. H3MepeHue coNpoTHRAEHHI NMePEX0O0B COCTAaBHBIX TPAH3HCTOPOB JIyuiue
NPOM3BOANTL LIMPPOBLIM BONBTMETPOM C BLICOKHM BXOIHBIM COTIPOTHBJICHHEM (B JAHHOM
Cllyyae W3MepeHHs NPOu3BoaAHIHCh indpoBeiM mpubopom B7-40).

3aMena cocraBHbIX TpaH3HcTopoB. Ilpn noabope ananora cocraBHOMY
TPAH3UCTOPY, CAEAyeT NMOJAb30BATLCA TEMH Xe NMPHHLMNAMH, YTO H MpPH 3aMeHE OOBIYHBIX
OHNOAPHBIX TPAH3UCTOPOB.

Hmnoptasie Tpansuctopnt BU941Z/ZP/ZPF1, BU931Z/ZP/ZPF1/RPF1, BU930
MOKHO 38MeHMTh Ha oTedecTBeHHbie KT898A/A 1, KT8232A2, KT897A (C97A) u apyrue,
WIH Ha {BA BKJIIOYEHHBIX 10 cxeMe J{apsinHrTona (cM. puc. 5.5 n tabn. 5.4).

Taba. 5.4. TpausucropHas napa, BKIOYeHHas no cxeme JapnuHrTona.

Tpansucropsas napa ConpoTHBIIEHHE PE3UCTOPOB Juon
VTI VT2 RI1 R2 VDI
KT809A KT828A K10 K10
KT812A KT828A K10 K20
KT809A KT840A K10 K10 KI209A
KT826A KT812A K51 K22
KT812A KT812A 43R 10R
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3amena ouonepexoaHLIX TPAHIHCTOPOB. 3aMEHHTH OJIHONEPEXOAHDBIE TPAHIHCTOPbL
cepu KT117, MoxHO OByMs OHMOMAPHBLIMH TPAH3MCTOPEMH BXJIFOYEHHBIMHM MO CXEMe
110Ka3aHHo# HapHc. 5.6.

B2
3_@1“

Puc. 5.6. Cxema aHajora OfHOACPCXOAHOrO TPAH3UCTOPA
(Ha npaKTHKE MPUMEHSAIOTCA U APYTHE CXEMbI aHAJIOra, C HE3HAYUTENbHBIMH H3MEHEHHAMH ).

2) 6)
51

s1®sz 3 sz

Puc. 8.7. Llokonéeka tpansucropa KT117:
a - B CTapoM Kopiyce; 6 - B HOBOM METAILTHYECKOM KOPIYCE; B - B HOBOM ILIACTMaccOBOM
Kopmyce.

Obiiee npHMeYaHHe.

TpaH3ucTophl, AHOAB! H APYrHe NMOMYHPOBOAHHKOBhIE MPHOOPBI NPH pEMOHTE 3amMe-
HHIOT TOJILKO NPH BbiK/IIOYEHHbIX HCTOYHHKAX MHTaHMUA.

Kak npasuno, BeBOAB NasioT Ha paccTosHuH 10 MM ot kopnyca (ecau B TY ue
OroBOpeHoO HHOe). Baxuo, uTo6bl NpH mafike OCyLIECTBINICA MOCTOSHHBIH TEIUIOOTBOA
MEXy KOpItyCOM HOIYNPOBOAHHKOBONO IpHOOPa H MECTOM ralikH.

Crenyer noMHHTB, 4TO MONYNPOBOAHHKOBHE npnﬁo?u pa3spyinatorca nake npu
KparKoBpeMEHHOM HOBbIlIEHHH Temieparypm cBbiiie 150° C, moatoMy Bpemsa naiikn
JOKHO ObiTh MUHHMANbHBIM. [L1s nafika oObiyHO ncnm»;r;{ercx NPHItOH ¢ TeMneparypo#
tuiaBaeHna He npesuitnaoitelt 260° C (wanpumep, npunoit IHOC - 40).

TeM, KTO He 3HAKOM € MEUATHBIM MOHTAKOM, PEKOMEHIYETCH BHILEMYIO U3 CTPOH
JeTaih nevaTHOH IL1aThi BLIKYCHIBATD TAK, YTOO! B NJ1aTE OCTAIHCE IPOBOAKH JIHHOM 5 + 15
MM, K KOTOPBIM H ClledyeT NPUNanBaTs HOBYIO ASTa/lb, WIH BLIUMIEAIYIO 3 CTPOA JETallh
BLIKYCHIBAIOT H3 [U1Thl, & OCTATKH €€ BLIBOAOB BIMAHBAIOT U yAAINIOT W3 OTBEPCTHIA ILIATH,
B KOTOpbIE YCTAHARIHBAIOT HCMPABHLIR NIEMEHT.

expert22 gna http://rutracker.org 479



http://rutracker.org

6. CIPABOUHBIN MATEPHUAJI
6.1. MEXKAYHAPOJHAS CUCTEMA EAUHUL]

MexayHapoaHas cHcTeMa eIMHHL, HiH cokpauienHo CH, yrsepxaena B 1960 rooy
Ha XI MexayHaponHoii reHepanbHOH KOH(EPEHLIHH 10 MEpaM 1 BecaM.

B HacTosmiee BpeMs B Hay4yHO-TEXHHYECKOH, CIIpaBO4YHON M yueOHOH nHTeparype
¢du3nyeckre BETNYHHBI YKa3bIBAlOTCA B eAMHHLAX cucTeMbl CH.

Cucrema CH cTpoHTCS Ha OCHOBHBIX H IPOHM3BOAHBIX €IMHHLAX, HA3BaHUA H 0003Ha-
4eHHNs KOTOPBIX NpUBeeHbl B Tabnuuax 6.1 u 6.2.

Taba. 6.1. OcHoBHbIe eqHHULBI cHcTeMbl CH.

Ennnnua
Bennununa HanMenoBaune O6o3nauenne
Pycckoe MexayHaponxoe

Hnuna Merp M m

Macca Kunorpamm KT kg

Bpems CexyHna c s

Curna NEeKTpHIECKOro TOKa Awmnep A A

e, K «
KonnuecTro BeuecTa Monb Mons Mol
Cuna cBera Kannena Kn Cd

B cucTemMe ceMb OCHOBHBIX €IHHMLL:

- MeTp - €IMHHLA ATHHDI,

- KHJIIOTPaMM - e[IMHHLA Macchl (BMeCTO “Beca”);
- CeKyHJa - ¢IMHHLA BPEMCHH;

- aMmep - eIMHHLA CHIIBI TOKa;

- KeMbBHH - CMHHLA TeMIepaTyphI;

- MOJIb - ¢IMHHLA KOJTHYCCTBA BCUIECTBA,
- KaHOena - CAMHHLA CHIIBI CBeTa.

Kpome 3TOro, MMelTCs [BE ONMONHHUTEIbHBIC CAMHHMLBI H3MECpPEHHs - paguaH H
CTepajiiaH.

Bce ocTanbHbie eAMHHLB - TPOU3BOAHBIC, YCTaHABIHMBAIOTCS C MOMOLIbIO HOpMyN Ha
OCHOBE B3aUMOCBs3eH Mex 1y GU3NUECKIMH BETMUHNHAMH.

K uucny nmpOM3BOAHBIX OTHOCATCS, HalpHMep, repl - €AHHHLA 4YacTOTHI, BaTT -
€MHHLA MSKTPHYECKOH MOUIHOCTH, OM - CAMHHLIA 3NEKTPHUYECKOrO CONPOTHUBIIEHHUA.

OO003HauYeHNs CIMHHL, MONYYMBIIMX HAaMMCHOBAHHMSA B 4YeCTb YYEHBIX, HalpHMep:
Awmnep, BonwT, OM, I'enpy, nuinyT ¢ 60nbioit 6ykBel (A, B, Om, ['n).

Yro6bl yIpOCTUTL HAIUCAHHUE U YTCHHUE YHCIICHHBIX BEIMYMH, 3HaYCHHE KOTOPLIX BO
MHOrO pa3 60Mblle HIH MEHbILE OCHOBHOH MIH IIPOH3BOJHON €/IMHHLbI, BBEJICHBI 1€ CATHY-
HbIC KpaTHbIC H 0NbHbIC (ApOOHbIC) MpUCTaBKH (CM. Tabn. 6.3).

Cucrema CH BrumiouaeT BOCEMb KpaTHHIX (JIeka, I'ekTo, kuno, Mera, I'nra, Tepa, [137a,
OKcTa) M BOCEMb JONBHBIX ([EeLM, CaHTH, MHIIHM, MHKpO, HaHO, NMHKO, (eMTO, arTo)
TIPHCTABOK.

Kak nonb3oBaTbes Tabnuuei 6.3, MOACHSIOT CleAyOWHeE NTPUMEPDL:

Ix[u =1-10"Ty; IMlu=1-10klu=1-10;Ty
I1MB =1-10"B; 1MxB =1-10°MB=1-10°B;
1H® =1-10"mMxkdD=1-10" D, ln® =1-10"mMxd=1-10" .
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Taéa. 6.2. [IponssoaHsie enuHuLbl cuctembl CH.

Ennunua
Bennunua HanmeHoBaHnue O6o3Hauenme
Pycckoe MesxnyHaponHoe
YacToTa Tepu ' Hz
Cuna HeloToH H N
3H
Dueprus, paborta, Txoyns Tk J
KOJIMUYECTBO TEIUIOThI
MoutHOCTS:
- aKTHBHas Bart Bt '
- peaKTHBHas Bap Bap var
- MOJIHas Boner-amnep B-A V-A
Konunuectso nexTpuuecTsa
P ? Kynon Kn C
EKTPUYECKHl 3apsa
DIeKTpHUECKOE HANPDKEHHE,
o Bonsr \'%
anexTpuyeckuit noredunan, AC OonE B
DneKTpHuecKas EMKOCTb ®apana D F
DNeKTpHuecKoe CONPOTHBIEHHE Om OM Q
DnexTpHyecKas POBOAUMOCTh CrmeHc Cm S
MarHuTHas MHAYKUMS Tecna T T
HupyKkTHBHOCTS,
T I
B3aUMHas MHIYKUHS CHpH H H
CBeTOBO# OTOK Jliomen Jim Lm
JlaBnenue IMackanb Ila Pa

Ta6a. 6.3. MHOXHTEIN U MPUCTABKY AJIs 00pa30BaHHA NECATHYHBIX KPAaTHBIX U JOJBHBIX

€IHUHHULL.
Eannuna
BenuuuHa HanmeHnoBaHue O603HaueHne
Pycckoe MexayHaponHoe
1 000 000 000 000 000 000 = 10" Akcra ) E
1 000 000 000 000 000 = 10" I>Ta ¥ P
1 000 000 000 000 = 10" Tepa T T
1 000 000 000 = 10° [ura r G
1 000 000 = 10° Mera M M
1000 =10’ Kuio K k
100 = 10* (Texro) r h
10=10' (flexa) na da
0,1=10" (Heun) n d
0,01 =107 (Cantn) c c
0,001 = 10° Munn M m
0,000 001 = 10° Mukpo MK n
0,000 000 001 = 10" Hano H n
0.000 000 000 001 = 10™ Iuko n P
0,000 000 000 000 001 = 10™"* demto ¢ f
0,000 000 000 000 000 001 = 10" ATTO a a
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6.2. KOOBASA: U LIBETOBAAI MAPKHPOBKA PE3UCTOPOB

KoanposaHHoe 0603Ha4eHHe HOMHHANBHBIX CONPOTHRICHHH PE3IHCTOPOB COCTOMT M3
TPEX WM ueTHIPEX 3HAKOB, BKIOYAOWNX ABe LHGbpHl H Oyksy un Tpu uudpst u Oyksy.
Byksa voaa sBngercs MHOXHTENEM, 0603HAYAIOUIMM COMPOTURICHHE B OMAX, M ONPEASNSA-
€T MOJOXEHHE 3aMATOH AecATHYHOro 3Haka. KomnpoBaHHoe 0003Ha4YeHHe NOMyCcKaeMoro
OTKJIOHEHHS COCTOHT U3 ByKBbl naTUHCKOTO andasuTa (Tabn. 6.4).

Tabna. 6.4. KonupoBanHoe 0603HaueHHe HOMHHAIIBHOTO COMPOTHBIIEHHSA, IOMYCKA H TPH-
Mepbl 0003HaUEHNA.

Conporusienne Honyck IMpumepoi ofo3nauenus
Jonyck, Moanoe

Muoxutean Kon ,,z Koa oBomancnne Koa
1 R (E) 10,1 B (K) 390M15% 3R9J
+0,25 Cc) 2150mM12 % 215RG

10° K(K) +0,5 D () 1 kOM £5 % 1K0J
1] F(P) 12,4 kOM 11 % 12K4F

106 M (M) $2 G(D 10 kOm £5 % 10KJ
15 T () 100xkOm 15 % MioJ

10° G +10 K(C) 2,2 MOM £10 % 2M2K
20 M (B) 6,8 T'Om £20 % 6G8M

10" T(T) 430 N (®) 1 TOM 20 % 1TOM

Nprmenanne. B cxofkax ykasaHo crapoe o0o3HadeHye.

IlBeToBas MapKMpOBKAa HAHOCHTCA B BHIE HYCTHIPEX HIM MATH UBETHHIX KOJel.
KamnoMy usery cooTBeTcTByeT onpeneienHoe undpoBoe 3HaucHue (Tabua. 6.53). VY
Pe3HCTOPOB C YETHLIDbMA LBETHBIMHM KOJIBLIAMH MEpPBOE M BTopoe Koibla 00o3HavaoT
BEJIHUYHHY CONTPOTHBICHHA B OMaX, TPEThE KOJBLUC - MHOXHTEIb, Ha KOTOP&IH H206X0aMMO
YMHOXHTh HOMHHAJIBLHYIO BEIHYHHY CONPOTHBIEHHSA, 8 YETBEPTOE KOJBLO ONpenenser
BEMYHHY JIONyCKa B nporeHTax (puc. 6.1-a).

Taba. 6.5. LipeToBas MapKHPOBKa HOMHHANBLHOTO COTIPOTHBIIEHHS M oNyeka (BapHaHT-1).

HomuHanbHoe conporusnexns, Om
User Ronyck
3HaKa Nepean | Bropan | TpeTha | MHOXK- o
undpa | Uncdpa | undpa | vens
CepebpucToii - - - 1072 110
3onoTucThiii - - - 107! 5.
YépHbin - 0 - 1 -
Kopuunestiin 1 1 1 10 +1
KpacHbii 2 2 2 107 +2
Opanesbiit 3 3 3 10° -
Wanrwit 4 4 4 10* -
3enéuum 5 5 5 10° £0,5
Tony6oit 6 6 6 108 40,25
duoneTosuii 7 7 7 107 10,1
Cepuivi 8 8 8 108 40,05
Benui 9 9 9 10° -

Pesnctopsl ¢ Manoii BenuwunnoH aomycka (0,1% + 2%) MapxHpyioTes NATHIO
UBETOBBIMHU KoJIbuamy (puc. 6.1-6). IlepBric TPH - YHECICHHAA BEIMYHHA COMPOTHBIICHH,
4eTBEPTOE - MHOXKHTE]ID, MATOE - HOTYCK.
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Mapxuposoqﬂme 3HAKH Ha pE3HCTOpax CABHHYTHI K ONHOMY H3 BbiBOJOB H pacllo-
1araloTea CI€Ba Hanpaso. Ecan pa3sMEpBI pE3UCTOpa HE MO3BOJSAIOT Pa3sMECTHTb MapKH-
POBKY Ommxe K OJHOMY M3 BBIBOJIOB, LIHPHHA 1MOJIOCH] N1€PBOro 3HaxKa A€/1a€TCA NPUMEPHO B

.1Ba pa3a GoJbile ApyrHx.

MNpumep
~— 1-a umcppa KENToId
~— 2-A uucppa duoneroBuin | 47 kOm
— MHOXWUTEMb opaHxesbid +5%

- Aonyck 30N0TUCTHIA

a)

Puc. 6.1. I{seToBasi MAPKHPOBKa PE3HCTOPOB.

— 1-9 undpa
— 28 un

pa
— 3-5 yuppa

~—— MHOXUTENb

— ponyck

Npumep

Ganbin

3enéHLIn
OpaHXeBbin
KPacHbin
KPacHbiR

95,3 kOm
2%

Jlns obnerueHus onpeneneHUst HOMHHANA CONPOTHBIEHHUS MO LIBETOBOMY KOy MOKHO

BOCIOIB30BATLCA TaGMHIIEH 6.6.

Tab6a. 6.6. [{seToBas MApKMPOBKa HOMHHAIBHOTO COTIPOTHBIIEHHA U JIONycka (BapHaHT 2).

T‘I’IOO

4™ nonoca

10ca
cepeb[30107] vepH [koputi[Kkpachioparnk] went [3enen[ro;1y6| puon [cepeiii

wiff] 30107 cepeb| net

l-n

nojoca

MHOXHTEJIb

A0NnycK, %

2‘.
f 11oJ10ca
Yyucno

F
o
[N
|
1

KOpHYHCBhI
<l

B

3

o

;

KpacHsil
%
g
=)

KECBhIH

0,01 Om
0,1 Om
1 Om
10 Om
1 kOm

opan-

100 Om (0,1 kKOm)

%
o
1
]

pHON
KOpHY
rony6|
KpacH
mnyé cepwiii| 68
R
gjuon 3ened| 75
Cep | kpac | 82

3€/CH

Ed
[piels|slefslsleiiie]

ket
ad

|

|

Gen [KOpH4| 91

10 kOMm

100 xOm (0,1 MOm)

1 MOmM

10 MOM

100 MOm

1 600 MOm

+5 1410 [+20

HoMuHalbHEIE COMPOTHBACHUA PE3UCTOPOB BHIOMPAIOTCS M3 HIECTH CTAHAAPTHBIX
panoB (E3, E6, E12, E24, E48, E96 n E192) B cootBerctuy ¢ 'OCT 2825-67.

CranpaprHslit pan E24 cooteercTnyer pesuctopam ¢ ponyckoM + 5%: 1,0; 1,1; 1,2;
1,3; 1,5; 1,8; 2,0; 2,2; 2,4, 2,7, 3,0, 3,3; 3,6; 3,9; 4,3, 4,7, 5,1. 5,6, 6,2: 6,8, 7.,5; 8,2; 9,1.

CranpaprHbii pan E48 cooreTcTBYET pesnctopam ¢ nonyckoM * 2%: 100; 105; 110;
115; 121; 127, 133; 140; 147; 154; 162; 169, 178; 187, 196; 205; 215, 226; 237, 249; 261;
274; 287, 301; 316; 332; 348, 365; 383; 402; 422; 442; 464; 487; 511; 536, 562, 590; 619;

649; 681, 715; 750; 787; 825; 866; 909; 953.

ConpoTHBIEHHE PE3UCTOPA MOMYHAOT YMHOXEHHEM YHCJIa U3 CTAHOAPTHOTO PALa Ha
10", rae m - nesoe MoNOXUTENLHOE UM OTPHLIATENLHOE YUCIIO.
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6.3. TAPAMETPBI H UBETOBASI MAPKHPOBKA JHOJ0B

BbinpsiMHTeNbHbIE AHOABI - MOMYNPOBOHHKOBbIE AHOMbI, HCMONL3YEMBIE B IMEKT-
PHUECKHX yCTpOHCTBaX s npeoOpa3oBaHHs NEPEMEHHOIO TOKA B TOK OJHOM MONSPHOCTH.
o BonbTaMNEpHOI XapaKTEPHCTHKE U3BECTHO, YTO 3HAYEHUA NPAMOro 1 06PaTHOrO TOKOB
OT/IMYAIOTCA Ha HECKONBKO TNMOPAIKOB, a NMPAMOE MAACHHE HAMPSXKEHUA HE NpeBblILAeT
€IVHMIl BOJBT MO CPAaBHEHHIO C OOPAaTHBIM HANpsXXCHHEM, KOTOPOE MOXET COCTABIATH
coTHH BonbT. [ToaToMy Anoabl 06/M1aaal0T OAHOCTOPOHHEH NPOBOAUMOCTBIO, YTO [IO3BOJAET
HCIIOB30BATh X B Ka4€CTBE BBIMPAMHTENBHBIX MPHOOPOB.

YHHBepca/bHble H HMNYJbCHble JHOABLI - 3TO OHONABI, KOTOpble MOTYT ObIThb
UCIOMB30BaHbl B BBHINPSAMMTENAX Ha BBLICOKOM 4acToTe, MOAyIATopax npeolpasoBaTensx,
(OpMHPOBATENAX HMIYILCOB, OTPAHUUMTENAX H IPYTHX HMITY/IBCHBIX YCTPONHCTBAX.

CTabHIATPOH - [OMYNPOBOJHHKOBBIA JHOM, Halps)KeHHe Ha KOTOpoM B obmactu
3NeKTpHyeckoro npobos npu o6paTHOM cMeILeH!H ¢1abo 3aBUCHT OT TOKa B 3a[JaHHOM €ro
[uana3oHe, NpeqHasHaveH Ans crabunusaumu HanpsbkeHus. CyulecTByioule cTabuaunt-
POHBI MMeIOT MHHHMaJIbHOE HalpsbkeHHe cTabuan3aunu npuMepHo 10 3 B.

T8 nonyyeHHs MEHBHIETO HANpsXKeHHs CTabHIM3aLUMH HCHIOAB3YIOTCA CTabHCTOpPDI.

CraGucrop - NoMynpoBOJHMKOBBIH AHOA, HAaNpshkeHHE Ha KOTOpoM B ofnactu
NPAMOTO CMeLleHHs c1abo 3aBHCHT OT TOKa B 3allaHHOM JMamna3oHe, NpeaHa3HadeH I
crabunn3auny HanpshkeHHs. BaKHbIM nmapamMeTpoM CTaGHIMTPOHOB M cTabMCTOPOB fiB-
nsteTca TeMmreparypHbld koddduiument HanpsbxkeHus crabumusauun (TKH), kotopslit mo-
Ka3bIBA€T Ha CKOJILKO NMPOLECHTOB M3MEHUTCA HANpshKeHHe CTabHIN3alMK NIPH H3MEHEHHH
TeMnepatypsl npubopa Ha 1°C.

H3ay4aomum AHOOOM HAa3bIBAlOT MOMYNPOBOAHMKOBBIA npubop, H3mydarouui
KBaHTHI CBETA IIPH NPOTEKAaHHUH Yepe3 Hero NpsMoro Toka. [To XapakTepHCTHKe H3MydeHUs
U3NTyqalolue AHOIBI MOXKHO Pas[e/nTh Ha ABE IPYMIbI: C U3MyYeHHEM B BUAUMOM YacTH
cnekTpa (cBeroarons!) ¥ uHdpakpacHo# - quonst MK nanyyenus.

CaeToaMonb! BBIMYCKAIOTCA KPacHOTO, OPaHXKEBOTO, 3€NEHOTO, JKENTOrO0 LBETOB
CBEUEHHS, @ TAKXKE C IEPEMEHHBIM LIBETOM CBeueHHA. [locneHHe MMEIOT Ba SEKTPOHHO-
NbIpOUHBbIX nepexopa. OOWMA LBET CBEYeHHS 3aBMCHT OT COOTHOLIEHHS TOKOB, IIPOTE-
KaloLIKMX Yepe3 3TH nepexonsl. CBETOAMOBI Yallle BCETO HCIOMb3YIOTCA KaK HHIHKATOPHbIE
YCTPOHCTBaA, a AMOIbI C [EPEMEHHBIM LBETOM CBEYEHHS IPHUMEHSIOT B KAayeCTBE MHIH-
KaTOPOB M3MeHEHHS TOKOBBIX PEXHMOB B 3MeKTPOHHBIX uenax. O6nacTaMu npumeHeHHUs
auonoB MK M3nydeHus SBAAIOTCA CHCTEMBl BHEHIHMX YCTPOHCTB BBIYMCIHTENLHOMN
TEXHHKH, ONTPOHHbIE YCTPOHCTBA KOMMYTALMH, ONTHYECKHE JIMHHUHM CBS3H M Pa3/HuHble
y3JIbl KOMMYTAlHH CHCTEM aBTOMATHKH.

Onrtonapa - ONTOMEKTPOHHBIA MOJYNPOBOAHMKOBBIH nNpubop, coctoswmii u3
H3Jy4alouero M (OTONPHEMHOTO 3MEMEHTOB, MEXIY KOTOPHIMH HMEETCS ONTHYECKas
CBA3b, 00eCreYnBaroNas e KTPUIECKY IO H3OMALMIO MEXAY BXOJOM H BHIXOJIOM.

ByKBeHHble ofo3HaueHHns napaMeTpoB H HX oNpeNeJICHHNA:

Unp - IOCTOSHHOE MPAMOE HANPSDKEHHE AMONa;

Ustp - mOCTOAHHOE 0OpaTHOe HanpsKeHHe HO/a;

Uotp,n - Hanbonbliiee MTHOBEHHOE 3HaueHHe 0OPaTHOTO HAINPSXKEHHS HOAA;

Uw - npsMoe MajeHHe HaNpPSHKEHUA Ha AMOIAX, COENHHEHHBIX 10 MOCTOBOH CXe-
Me€ H IIpH KOPOTKOM 3aMBbIKaHHH CO CTOPOHBI HArPY3KH;

Uer - 3HaYeHHe HanpshKkeHHs CTabUIMTPOHA NPH NPOTEKaHHH TOKa CTabHan3aumuy;

Up - 3HayeHHe pabouero HanpsbkeHus Gortoauona;

Usx - 3HaYeHHe BXOJHOTO HaNpsHKeHHs ONTONaphl;

Usux - 3HaY€HHE BBIXOJHOTO OCTATOYHOTO HANpPsHXXeHHs ONTOMNAPHI,
Usx.o6p - 3HaY€HHE OOPATHOTO BXOJHOTO HANPSKEHHUA;

Usuix, o6p- 3HaY€HHE 0OPaTHOTO BBLIXOJHOTO HANPSXKEHHUS;

Ums - 3HaYEHHE HAMPSHKEHHUSA U30MALMH OINTONApHI;
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Uson ~ 3HAYCHHE KOMMYTHPYEMOT'O HAMIPSOKCHHA,

Pwa - 3HaYEeHHE MOLLHOCTH H3Yy4EHHS;
Inp - IOCTOSIHHBIN NPSAMOM TOK AMO/A,
Luwp.w - HanGonbiee MrHOBEHHOE 3HAUEHHE NIPAMOTO TOKa AHO/A, UCKIII04Yas MOBTO-

PAIOLIMECS ¥ HEMOBTOPSIOLINECS NIEPEXOHBIE TOKH;

Inp.cp - CpenHee 3a epHoO[ 3HaYEHHE NMPAMOTO TOKa AHOMA;

Iotp - mocTosHHBIA 06paTHLIH TOK AHONA;

Inp - 3Ha4YeHHe NPSAMOTO TOKA BBHIIPAMHUTENLHOTO IHOJA, JUTMTENIbHOE MpOTEKa-
HHe KOTOPOTO BBI3BaJI0 GbI NIpEBLILIEHHE MAKCHMAJILHO NIOMYCTHMO TeMIIe-
parypbl nepexoza, Ho KOTOPbIi TaK OrpaHUyeH BO BPeMEHHM, 4TO 3Ta TeMIle-
paTtypa He IpeBbILIAETCS;

Ixx - 3HaueHHe OOpaTHOTO TOKa IHMONIOB, COEAMHEHHBIX [0 MOCTOBOHM CXeMe U
OTKJIIOYEHHOM Harpyske;

Ier - 3HAYEHHeE NTOCTOAHHOTO TOKA, MPOTEKAIOUIETO Yepe3 CTaOUIMTPOH B peXHUMe
crabunmnzanuy;

Inx,onr - 3HAYEHHE BXOQHOTO TOKA ONTONAPHI;

Issx - 3HAYEHHE MOCTOSHHOrO BBIXOAHOIO TOKA ONTONAPSI;

fmax - 3HaUECHHE MAKCHMAJIBLHO JOMYCTHMOM YaCTOTHI;

teoc,06p - BPEMA MEPEKIIIOUEHHSA AMO/A C 3aJaHHOTO IPAMOTo TOKa Ha 3aJlaHHoe obpar-
HOE HaNpshKeHHE OT MOMEHTa JOCTHXXKEHHA OoOpaTHBIM TOKOM 3aJaHHOTO
3HAYCHHS;

Oler - OTHOHIEHHE OTHOCHTEJILHOTO M3MEHEHHs HalpshKeHUs CTabMIN3auMy cTa-
6uaMTpoHa K abCOMOTHOMY H3MEHEHHIO TEMIIEPATYPhl OKPYKAIOLIEH Cpe/bl
[pH MOCTOSHHOM 3Ha4YeHHH TOKa cTabuin3aumy,

Suer - oTHOWeHHe HanGOMBINETO M3MEHEHHA HaNpsbkeHUs cTabunusaumu crabu-
JIMTPOHA K HAYAJIbHOMY 3HaYeHHIO HaNIpsHKEHUA CTaONIH3a MK 32 3aIaHHBIH
HHTEPBaJl BpEMEHH;

Iv - 3HaYEHHE CBETOBOTO MOTOKA, H3JyYaeMOTO CBETOAHOIOM, IIPHXOAALIErOCs

Ha eIMHHILlY TEJIECHOTO YI/a B HallpaBJeHHH, NEPIEHAUKYIAPHOM K II0C-
KOCTH H3JTy4aroLlero KpHCTaina;

L - BeJIMYMHA paBHAs OTHOMIEHWIO CHJIbI CBETa CBETOAMOMA K IUIOIAAH CBETS-
1ie#ica NOBEPXHOCTH (APKOCThH CBETONNO/A);
Amax - 3HaYEHHE [VIMHBI BOJHBI CBETOBOTO H3Jy4E€HHS, COOTBETCTBYIOILAs MaKCH-

MYMY CHEKTPaIbHOH XapaKTepHUCTHKH CBETOHOAA;
tup,wsa - MHTEPBA] BPEMEHH, B TEYEHMH KOTOPOr0 MOLUHOCTb M3My4eHHS AMOMA
noce BkMoueHus uamensercs ot 0,1 1o 0,9 MakcHManbHOro 3HaYEHHUS;
ten,ma - MHTEPB1 BPEMEHH, B TEYEHMH KOTOPOTO MOLUHOCTb M3Ny4eHHs AHOAa
nocie BLIKIOYEHHS uaMeHsercs ot 0,9 1o 0,1 MakCHMMajIbHOTO 3HAYEHHA.

O6ecneyeHne 0TBOAA TeIUIa OT NOJYNPOBOAHHKOBBIX NPHUOOPOB ABIAETCA OQHON M3
IMIaBHBIX 3a4ay MPH KOHCTPYHPOBAHHMH anmnapartypbr. HeobxoxuMo npHaep>xuBaThCs NpUH-
LMIIa MAaKCHMAJIbHO BO3MOXXHOTO CHH)KEHHS TEMIIEPATYPhl IEPEXOOB U KOPIycoB mpubo-
poB. [lns oXnaXkaeHHA MOILHBIX TpHOOPOB HCIIONB3YIOTCS TEMNONPOBOASAILME OXTaAUTENH,
a TaK)Ke KOHCTPYKTHBHbIE 3JIEMEHTHI Y3/10B U OI0KOB anmnaparyphl, MMEIOILME NOCTATOYHYIO
MOBEPXHOCTb MM XOpouwmii TermnoorBod. KpenneHne npubopoB K OXMaguTeNto AOMKHO
obecrieunBaTh HaJeXHbIH TErIOBOH KOHTakT. Eciu kopnyc npuGopa HeobxomuMo M30mH-
pOBarth, TO [T YMEHbIIEHUS 0OILET0 TEMIOBOro CONMPOTHRIEHHS y4tie H30MHPOBATh OXJIa-
OMTEND OT KOPIIyca anmnaparypbl, YeM JUOM OT OXJIaJUTEA.

PuxtoBka, ¢popMoBka u o0pe3ka yuacTKOB BbIBOOOB NMPHOOpOB N0MKHA NPOH3BO-
OMTbCA Tak, 4TOObI B BBIXOJAX HE BO3HHKAIM M3OBLITOYHBIE HIH PACTATHBAIOLIME YCHIHS.
Paccrosnue ot kopnyca npuGopa 0 Hayana u3ruba BbIBOAA NOMKHO ObITh HE MEHEE 2 MM;
paauyc usruba BeiBoaa He Menee 0,5 MM; 1 MM - ipu auamertpe 0,6 MM, 1 He MeHee 1,5 MM
NIpU IHaMeTpe CBhIte 1 MM.

PaccrosiHue oT koprnyca npufopa 10 MecTa naiku WM JyXeHHS OODKHO ObITh He
MeHee 3 MM.
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Taba. 6.7. [TapaMeTphl H 1BETOBAsA MaPKHPOBKA BLIMPAMHTENBHBIX H HMNYJILCHBIX AHOAOB.

Tun Uobp | Inpmax | Unp | losp t'-vcr, HC| Ume nopnyca MeTKa y BbIBOAOB PucyHox
(wun), | (npw Tmax)| max, | max, |(fpes, max,| nnw meva

Avoa | "™ LA | B |MKA| KT | waxopoyce | awona(+) |xarosa (o) +—P— -
0% 10 | 000 | 1 [ 250 2500 - Cp— o el m——="p
nes 30 | o001 1 ] 250 | 2500 - ooty e - | =13
nsr 30 | 003 | 1 |250| 2500 S -t ereged - | e e 13
Jith] 30 | 006 | 1 |250| 2500 - oot vl - | D= 13
N9E 50 | 003 | 1 |250 2500 - P || e e 13
A9X 100 { 001 | 1 |250 | 2500 - T | - == D 3
Aovt 30 | 003 | 1 |120] 2500 - oa wiraas somnia - e D= 3
AoK 307 006 | 1 | 60 | 2500 . 204 bam.ct tomin - e e 3
fen 100 { 003 | 1 |250{ 2500 - A seniva sonein - | e O 3
noM 30 | 003 | 1 | 250 | 2500 - o romyu romua © | == 113
oH 80 | 001 | 1 | 250 | 2500 - - - A3
1223 5 | 005 | 1 ] 1 - i)

22 100 005 | 1 | 1 - 04
112235 | 150 | 005 | 1 | 1 - 04
0228 | (400)] 0.3 T 5 | (1 a6
0226A |(300)| 03 15| (1 416
02266 | (400) 0,3 1 (100 {1 016
n2260 | (100){ 0.3 1 {100] (1 016
L226E | (200)] 0.3 115 | 1 016
n226% | (600)| 0.1 1. 1100] (1) 16
T237A (200 0,3 T 15 | (1 [
12375 0.3 1151} (1 18
02378 | (600)| 0,1 1 (5| @ 16
0237 | (200 4 1|5/ (1 016
1237 | (400)| 04 1 (5| (1) 16
0310 20 | 05 0,55 |2+20]60+300 T
0311 30| 004 |04 ]100] 50 B4
h311A | 30 | 008 {04 |100]| 50 04
A3116 | 30 | 002 |05 100] 50 nd
Ka102a | 250 { o1 01 ] @ sanbian rowa =ef_rme=a |12
2;[102/\ - CHHAR TOVER ==O=== ﬂ12
k1026 | 300 | o1 1 {os| @ ximan rowa =g == 12
2011025 opavnesan rova - x n12
KO103A | 50 | 01 1 04| (200 | ot | cmernrowa - A2
2[1103A snivwi | mboren Towa - ==O=-= n12
Kﬂ1035 50 01 12 | 04 (20) - Gonan rouma - =&:= a2
KATO4A | 300 | 0,01 | 1 | 3 | (20) a2
Ka105 | (150) | 03 1 [100] (1) - - - a7
Katoss {(00)f 03 | 1 {100 (1) Ll B (e o | [ == ==
KA1058 | (600) | 03 1 [ 100 | (1) | senianroma |Senanumexinras - P s e i 4
Katosr |(800)| 03 11100 | (1) | comcmom rouse | Sameamme winran . [y = e i 4
Ka08a | (100)] 03 1 1100 | (1)  Ponenyommisran Sanan anw xhnran - ® [T
KG106A | 100 | 03(3) | 1 | 10 |450 (30} %6
KAC11A[ 300 [ 02 | 1.2 | 3 | (20) | wecwanroma Ll a2t
KAC1116] 300 | 02 | 12| 3 | (20) | wniwanroma f21
KAC11B] 300 | 02 (12| 3 | (20) | mmenroma R a2
K202 | (50) | 5 09 [800 | (1,1) 20
K202 | (100)] 5(3] | 0.9 | 800 | (1.1) 020
Kaz020 {20011 53} | 09 | 800} (1.1) A20
KO202K | (300) | 5(3] | 0.9 | 800 | (1.1) 020
KO202K | {400) | 5[3] | 0.9 | 800 | (1.1 120

202M | { 5 (3] 09 | 800 | (1,1 120




Tun Uotp | lnp max | Unp | losp |teecr, NG| Usevnopriycal  Merua y Ruinoqos i‘ucynox
anoRa (wmn), {[npw Tmax)] max, | max, [(fpes, max,] “nu uerea
(un), Al B {MiA| KTy) | sancpnyce | anopa (+) | wavona () + o -
KA202P | (600) | S5[3] |09 | 80O | (1.1)
KO208A | 400 | 101 1.2 1 700 1;
KA2086 | 500 | 101 12 | 700 1
} 800 | 10]1 12 | 700 1)
KO208A | 100 1,5 1 0 (1) 3eniuen noneca
mhrran rouxa mm.
KA208A | 400 07 1 30 1 - XpacHan nonoca
T
KJJ209§ 800 0.7 1 30 (1) sendunn Touxa | NPESHIN Rrnecy -
oo | g
KA2098 | 800 05 1 30 (1 Wpacwan Toura | KpacHan nonoca
“pwan Touka ;m: 'm""‘ L)
K)er 1000 0,2 1 50 (1) GaranTowa | spetHen noneca -
snben Towa Jankren .
12A 1200 [ 11021 | 1 | 50 | 300
126 1 200 | 1/0,2] | 1,2 | 100 | 500
ﬁﬁmp 100 | 102) | 1 | 50 | 300
212f | 100 | 10,2] | 1,2 | 100 | 500
KA23A [ 200 | 10 | 1 | 200 300
Kh2136 | 200 10 1,2 | 200 { 170
KA2138 | 200 10 1,2 1200 | 500
KA213r | 100 10 1 1200 | 300
K221A | 100 07 14 | 50 (50) - ronyBan T .
KA2216 | 200 05 14 | 50 (50) Sepanrowsa | ronySan Towa -
KA221B | 400 03 14 | 100 (50) wipwanroma | ronySan rown
Ka221r | 600 03 1,4 | 150 | (50) | aenisenrowes |romySasrouen
KkAz214 | 100 07 14 | 50 (60) Gpwesan Towa | ronySan rouns
KA221E | 400 | 03 [ 14 [ 100 | (50) | whmanvows |romyBen rowcs .
KA226A | 100 2 1,3 | 10 }250 (50) - -
K02266 | 200 2 1,3 | 10 |250(50) - xpacwos ronmyo | e Jat]
K2268 | 400 2 13 10 {250 (50) . serivoe xonsio | =y na
KA226r | 600 2 13 | 10 |250(50) - - wirroe romuo | czme=y n9
Kp226Q | 800 2 1,3 | 10 {250 (50) [ | Jil]
KR226E | 600 2 1,3 | 10 |250(50) - ronySoe xomuo | =] Jil]
|K228X¢ | 50 2 13 | 10 ]250(50) - i)
KQ249A | 50 1 ol w - - A5
XA2438 [ 100 | 1 11| 10 1) . ns
KA2438 | 200 1 11110 (1) - - paewos rome a5
KA2438 | 600 1 111 10 (1) - wirroe vomuo | emmr-esemed b5
KA247A | 100 1 13| 5 |150(150 - - s 5
KQ2476 | 200 1 13 ] 5 [150(150) - -l i
KA2478 | 400 1 13| 5 [|150(150 . [ogrEeielll P as
Ka241r | 600 1 13 | § [150(150) - . - ns
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Tun | Yoop |np;ux Unp | fosp t;ocr, HC|User xopnyca|  Merka y sbiBoAcs PucyHok
‘max] , , , max,| WnU MeTxa

Avoga | Mg ['(‘::n). LB |k (:;'u) waxopnyce | awopa (+) | xaropa (-) + =P~

Kf2470 | 800 1 13| 5 [250(50) - . o st s | ==l [l 15
KH247E | 1000{ 1 [13] 5 fs0(150f - . — [ ==— 05
KO25TA | 200 | 3 15] 2 | 25 A19
KI2576 | 400 | 3 15] 2 | 250 a9
KO2578 | 600 3 15 2 | 250 a19
K257 | 800 3 15 2 | 300 A19
Ka2s7g 1000 | 3 15 ] 2 | 300 A19
Ka2sta 200 | 15 {16 [ 2 | 250 A8
KO2s76 | 400 | 15 | 16| 2 | 250 A8
KO2s78 | 600 | 15 |16 2 | 250 A8
Kges7r | 800 | 15 | 1.6 2 | 300 a18
Kges7a 1000 { 15 [ 16| 2 | 300 A18
KO410A | 1000 | 005 | 2 [3000( (10) - xpacan rows . ] At
KO4106 | 600 | 0,05 2 |3000( (10) - cnenn rowa - P | an
KOS03A | 30 | 002 | 1 | 4 10 a3
KO5036 | 30 | 002 |12 ] 4 | 10 o3
KOS09A [ 50 | 01 11| 5 4 - cmee y3row om0 | LIRS | e = i1
2[1509A - o | Meomi | ==e—{0=—e== i1
KOS510A | 50 | 02 [11| 5 | 4 D | e ————
2[1510A . P o o —={o]f==== Nl
Kas12A [ 20 | 002 | 1 | 5 1 A10
Kas126 | 20 | 002 | 1 | 5 1 a1
KO513A | 80 | 01 [ 11] 5 4 n14
KOs14A | 10 | 002 | 1 | 5 . A10
KasteA [ 50 | o1 [11[ s . [14
KOs21A | 75 | 005 | 11 ] 1 4 - B [ | =—=—Ill=== g1
Kas216 | 60 | 005 | 1 | 1 4 - ™ | o | === 1
Kns21B | 50 | 005 | 1 | 1| 4 . e | | (Il [
Kas21r | 30 | 005 | 1 | 1 4 - amaSorrcypon | Sers o™ | ——{[l—=—= [
kas21g | 12 | 005 | 1 | 1 4 - - - a1
kns22a | 20 | 002 | 1 | 5 1 ==l == [
Kas226 | 50 | 002 |11] 5 4 ==—{l== ]I
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KOB36AC| 600 | 2x15 { 14 (3mA| 80 A23
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KOB37EC| 800 | 2x25 [ 14 [5mA| 100 425
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KOe3snc| 600 | 2x5 | 1 [3mA[ 60 JiPX]
KOB3BEC| 800 | 2x5 | 1 [3mA| 60 fivs}
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