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BBEJIEHHUE

C Ka)XIBIM FO/IOM paciIHPAETCA NPHMEHEHHE JEKTPOHHBIX NPHOOPOB H CHCTEM B aBTOMOGH IsX.
Ceityac mpakTHueCKH J100as CHCTEMA MIEKTPOOOOPYIOBAHHA BKIIOYAET NIEMEHTH! JJIEKTPOHHKH C
KOMIJIEKTYIOIMMH, KaK OT€4E€CTBEHHOIO, TaK H HMIIOPTHOTO NPOH3BOACTBA. DTO CBA3aHO C PellieHHEM
TaKMX 3a71a4, Kak obecneueHne 6€30NaCHOCTH IBH)KECHHS, YMEHBILICHHE 3arpA3HEHH BO31yXa oTpa6o-

. TAaBLIHMH I'a3aMH, yIy4IIeHHe XOIOBbIX KaYeCTB aBTOMOOHIIA, €10 HAaAEKHOCTD, YIy4LICHHE YCIOBHI
paboTLI BOXHTENS, CHHIXEHHE TPYAOEMKOCTH TEXHHUYECKOTO 00CTYKHBaHHA.

BHenpeHHe 3/eKTPOHHBIX YCTPOHCTB MAET B OCHOBHOM MO JABYM HAanpaBJICHHAM: 3aMeHa Cy-
IIECTBYIONMHX MEXaHHYECKHX YCTPOHCTB, (PyHKIHH KOTOPBIX EKTPOHHBIE YCTPOHCTBA BBINOIHAIOT €
GonblLIeH HaTeKHOCTBIO, KAUECTBOM (INEKTPOHHBIE CHCTEMBI 3a)KHIaHHA, PEryIsTOpbl HanpsSKEHH,
TaXOMETPHI H Jp.); BHEAPEHHE MMEKTPOHHBIX NPHGOPOB, BHINOIHAIOIHX (YHKLHH, KOTOPbIE HE MOTYT
BbINOJIHATE MEXaHHYECKHE TIPHOOPHI (MEKTPOHHBIC NPOTHBOOIOKHPOBOUHBIE CHCTEMBI, pa3fIHYHbIE
aBTOMaTHYECKHE YCTPOHCTBA, 3aNalONIHE PEXKHM paboThl ABHIaTeNs H JBHKEHHS aBTOMOOHIA H Ip.).
TIpuMeHeHHe yKa3aHHBIX YCTPOHCTB MO3BOJMAET CYIECTBEHHO MOBLICHTb JKCIUTyaTalHOHHBIE KauecTBa
aBTOMOOHJIA.

OnekTpooGOpyROBaHHE COBPEMEHHOrO aBTOMOGHIIA TpPEACTaBAseT cOGOH CIOKHYIO CHCTEMY,
BKJIouarontyio a0 100 u Gonee usnennii. Ero crouMocts npuMepHo paBHa 1/3 cTONMOCTH aBTOMOGHIIA.

BHezpeHHe 3MEKTPOHHBIX YCTPOMCTB TakKe CBA3AHO C pEIEHHEM NpOONEMBl CO3NaHHs Crie-
LHANbHOM 3JIeMEHTHO# 6a3bl, Tak KaK YCJIOBHA paboThl H3AENHI 31EKTPOOOOPYAOBaHHS aBTOMOGHIIA
BeCbMa creuuHYHbL. JTO IIHPOKHH AHanasoH H3MeHeHHs Temmneparyp (-50 + +150°C), suGpauuu,
TIOIBEP)KEHHOCTh arPECCHBHOMY NEHCTBHIO OKPYXaIOLIEH CPE/Ibl H Ap.

VYenoxHeHHe 31EKTpoo60pyI0BaHHA aBTOMOOHIEH HMEET H OTPHLATENbHYK CTOPOHY, CBA3aH-
HYIO C YBelIHUeHHEM YHCIIa OTKAa30B, HHOTAA H3-32 HEKAYEeCTBEHHOM COOpPKH, HIIH H3-3a HErPaMOTHOTO
obpamenus ¢ HuM. [1o craticTHKe 6011ee 30% HencnpaBHOCTEH B aBTOMOGHIIE NPHXOANTCS Ha MEKTPO-
obopynosanune. BmMecTe ¢ TeM, HH 06bEM JIHTEPATYPBI, BHINYCKAaEMOH N0 JaHHOH TeMaTHKE, HH NOJTHOTY
colepXKalHXCs B Helt CBeieH i HEeNb34 IPH3HATH YIOBJIETBOPHTEBHOI.

C TOYKH 3peHHA CHCTEMHOTO MOAXOa, VIEKTPoOOOpyNOBaHHE aBTOMOOHIA MOXeT OBITh Tpen-
CTaBJIEHO B BHJE PANa CaMOCTOATENBHBIX (YHKIHOHAIBHBIX CHCTEM: 3AMNCUZAHUA, 3NEKMPOCHAD-
JICEHURA, NYCKA, OCBEU{EHUR, CUZHANUIALUY, UHPOPMAUUU U OUAZHOCMUPOSAHUA, CUCMEMb] A8MO-
MAMUYECKO20 ynpasieHuA 06uzamena u mpaHcmuccuen.

Pan m3nenuii anekTpooOOpyNOBaHHA, HANIPUMEP: CTEKJIOOUHCTHTENH, MEKTPOABHIaTENH OTON-
JIEHHA W BEHTHJIALHH, 3BYKOBBIE CHTHATBI, PAAHOOOOPYAOBAHHE H T. I. MOXKHO YCJIOBHO Ha3BaTh BCIIO-
MoraTeJsHbIM 000pyIOBaHHEM.

TosTomy, B CBA3H ¢ GONBIIHM KOJHYECTBOM CHCTEM JIEKTPOOGOPYAOBaHHS, MPEACTaBIAETCA Lie-
NecooOpa3HbIM PacCMOTPEHHE HX N0 OTAETBHOCTH.

Pa6otas Han cepHeif cipaBOYHHKOB, aBTOP CTPEMHJICA BOCIIONHHTH 3TOT npobes. beila noctas-
JIeHa LiesIb NPOBECTH aHAJH3 OOJNBIMIMHCTBA CXEM IEKTPOHHBIX NPHGOPOB, HAXOISAIIMXCSA B IKCILTYa-
TallMH Ha aBTOMOOHNAX. [l 3TOrO 3aKymieHHble NPHOOPBI HCTILITHIBAMTH, TOTOM pa3OHpasH, H3yJaiH
YCTpPOHCTBO H KOMIUIEKTYIOLIHE, IPOBOAHJIHCH OIBITHI [I0 BO3MOXHOH 38MEHE OTAC/bHBIX JIEMEHTOB,
3aTeM MPAMO ¢ 06pa3LIOB CPUCOBBIBAIMCH (Pa3BOPAYHBAIHCh) cXeMbl. Takoke 0606wmancs H cHCTeMa-
TH3HPOBAJICS UMEIOIIHIICA MaTepHa, YyTO MOMOXET 06eCleYHTh IPAMOTHYIO JKCIUTaTalHIo, IIpHMe-
HEHHE, PEMOHT H JIa)Ke H3rOTOBJICHHE NPHOOPOB B IOMAIIHUX YCJIOBHAX.

B cnpaBouHHKe npHBeNEHbI TAKXKE JaHHbIE 110 pALy HMIOPTHBIX H OTEUECTBEHHBIX MHKPOCXEM,
TPAH3HCTOPOB M JAHONOB, MPHMEHAEMBIX B MIEKTPOHHBIX NpHOOpax aBTOMOOHNEH, paccMOTpEHa BO3-
MOXHas X B3aHMo3aMeHAeMOCTb. [IpHBeneH crnpaBoyHblif MaTepHa No LBETOBOH H KOZOBOH MapKH-
POBKE KOMIIOHEHTOB PaAHOIEKTPOHHOMH annaparypsl, HX NapaMeTphl.

IpuBeneHO 6OJNBILOE KONMYECTBO EKTPHUECKHX NMPHHUHMIHAIBHBIX CXEM H NEYaTHBIX MJaT
3NIEKTPOHHBIX TIPHOOPOB OTEYECTBEHHOTO TMPOM3BOACTBA (33BOJCKHE, KOOTIEPAaTHBHBIE H YacCTHBIE
pa3paboTkH).

PaccMOTpEHBI BONPOCH! PEMOHTA, MOIEPHH3ALHH H OPHTHHANLHOTO NPHMEHEHHS IPHOOPOB.

ABTOp HajleeTcs, YTO CIIPaBOYHHK OyleT BechbMa MoJie3eH Kak aBTOMOOHTEILAIM H paHOMOOHTE-
JAM, TaK H pabOTHHKaM PEMOHTHBIX CJTIyX0 H 3aBOJOB H3TOTAaBIMBAIOLIMX 31EKTPOOOOPYNOBaHHE AN
aBTOMOOHIIEH.

3ameqaHHs H IPeNOXKEHH MO CNIPaBOYHHKY HampagJjsiite no anapecy:
123481, r. Mocksa, a/a 9, mna XonacesHua AnekcaHpa.
E-mail: antelcom@mtu-net.ru s Xogacesyua AJeKCaHIpa.
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CHUCTEMA OBO3HAYEHUH NPUBOPOB JIEKTPOOBOPYIOBAHUS
NPUMEHSIEMASI B ABTOMOBHJILHOM ITPOMBILIJIEHHOCTH

DitexTpoo6opynOBaHHE aBTOMOGH IbHOH NPOMBINIIEHHOCTH 0003HAYaeTCsA ACBATH MIIH OECATH
H(POBLIMH HOMEPAMH € TOUKOH, POCTaBAEMOH MEXAY 2 1 3 HiIH 3 M 4 3HAKAMH.

-00.0000000 - monHbIi HOMep 6a30BOH MONENH H3MeHA B cOOpe, €r0 Y3IIOB H IETaNeH;

000.0000000 - mosHbBIH HOMep MOAH(PHKALHH H3JENHS, €r0 Y3JI0B H AeTaNell, B KOTOPBIX;

00-. - riepBbI€ ABAa 3HaKa 0003HaualOT NOPAAKOBbIH HOMep arperara M y3ia (nepsas
Mozeb HauuHaeTcac 11).
--0. - TpeTHii 3HaK 0603HaYaeT MOAH(HKAUHNIO H3ENHs (TIPH OTCYTCTBHH MOH(HKa-
1IHH, 3TOT 3HaK Oonyckaercs).
. - TOYKa OTAENACT HOMEP MOACITH HJIH MOAM(HKANHH H3AEIHA OT HOMEPa THNOBO#H

rpyNnsl WIH NMOATPYNITE H HOMEPa ACTaJH.
---0000 - HoMep THMOBOII rpynmsl WK noarpynnsl (00 win 0000);
------- 000 - nopAnKOBBI HOMEp AETaNH B npenenax THIIOBO# NOATPYNNBI, YCTAHABJIHBaEMBIif
B come'rcrsnu co cneumbnkaummn THIOBBIX AeTajied aBToMoOMJell NMpHLENOB M, HOMEPHBIMH
KHHTaMH 110 0603HaYeHHIO AeTasielt Ha NpeANpPHATHSAX.

Mpumep 1. O603HaueHHE HOBOH MOJIENH reHepaTopa MOIMHOCTHI0 350 BT Ha 12 B.

133.3701 - cokpameHHOe 0603HaYeHHe 3 MoaeNH U 3 MoaH(HKALHH reHepaTopa.

13 - TOpAAKOBHII HOMep 6a30BOi MOzeNH reHeparopa;

--3 - TpeThs MoaH(pHKaLHa 6a30BOH MOZEIH;

.- - TOYKa OTAEJAET HOMEP MOJENH H e€ MOTH(HKALHH OT HOMEPa THIOBOH NOATPYNIHL;

- - =3701 - TunoBas noarpynna “Teneparop”.

IMonHoe 0603HaueHHe feTanei H y3/10B, COCTaBNAIOMIMX JaHHbI rerepatop 133.3701000, a ero
6a3oBoii koMmiekrauuH - 133.3701010.

Hpumep 2. O6o3navenue Ha npubope 36.3734.

- TMepBbie B¢ UMGDHI CTOAUIHE MOCKE TOYKH (INg 3nexTpooGopyaoBanus 310 Beerda “377)
0603Ha4aloT, 4TO H3ZENTHE OTHOCHTCA K aBTOTPaHCHOPTHOMY 3/1EKTPOOCOPYI0BaHHIO.

- caenyoute Ape UAQPEI “34”, 0TBEHAIOT HA BONPOC “4TO 3TO TaKoe ?” ~ KOMMYTATOp CHCTEMBI
32KHUTaHAS,

- mepBhbie ABe UHbphl nepex Toukol “36” o6o3HavaloT Moaens aanHoro npubopa (OHM B paBHOHR
Mepe OTHOCATCS KO BceM MOAH(HKALIMAM 1 BAPHAHTHBIM HCTIONHEHHAM 3T0H MozienH.

Ecnn y aByx n3nennii nepea Touko# cTOST pasHbie uHGPpHI, TO 066!4HO 3TO 0603HAYAET, YTO peyb
naer o npubopax COBEPLICHHO pa3HbIX Moene, XoT4 1 OAHHAKOBBIX 1O NPHHUKNHANLHOMY HasHaue-
HHIO.

13.3734, 3701 3MEKTPOHHBIY KOMMYTATOp MPHMEHSETCS B CHCTEMaX 3aXKHraHus asToMoGuneit
“T'A3", ¢ 31€KTPOMATrHHTHEIM JATHHKOM.

42.3734 - 310 AByXKaHaIbHbIA NeKTPOHHBIH KOMMYTATOP, IPHMEHSAETCA B CHCTEMAX 3aXKHTaHHA
aBromobuneli “BA3", ¢ narunkom Xonna,

IpHMeyanne: B Toxe BpeMa KOMMyTaTopsl - 72.3734; 76.3734; 95.3734; 96.3734 u apyrue (cMoTpu
COlepKaHHe CMPaBOYHHKA) B3aHMO3aMeHsAEeMBbl C KOMMYTaTopoM 36. 3734, a koMMyTaropsl 90.3734;
94.3734 u ApyrHe - B3aHMO3aMeHAEMBI C KoMMyTaTOpoM 131.3734.

ITocne aByx unp 0603HaYEHHA MOAETH MOXET CTOATE ellle oftHa. OHa CBHAETENBCTBYET, YTO Mbl
HMeeM AeN10 ¢ MoaHdHKauuei 6a30BOif MOICITH, €€ MOIEPHH3UPOBAHHBIM KOHCTPYKTHBHBIM BADHAHTOM,
A3 130.3734, 3ToT 3MEeKTPOHHBIA KOMMYTATOp NPHMEHAETCA B CHCTEMaX 3a)XKHraHHA aBTOMOOHIIeH
“TA3”.

Ipamevanue: IMeEKTpoHHEI KoMMyTaTtop 131.3734 - XOTb M NMPHMEHAETCA B CHCTEMaX 3aKMTaHHA
aBroMo6urieit “TA3”, HO mpuMeHATh ero Hafo Ge3 JPGaBOUHOIO PE3HCTOPA, Kak M KOMMYTATODbI
90.3734;94.3734.

Hnoraa B Tolbke YaCTH MapKHPOBKH 110cTIe TPeTheH nHphl CTABHTLCA €Ll O/lHa, YeTBepTas 110
cuety. OHa yKa3bIBaeT Ha CrEUH(HYHOE BRINONIHEHHE H3IeNHs [/ TPOITHYECKOTO KIHMAaTa HilH 0C050
BLICOKOft BRaXHOCTH. [lorpebuTeneii 9To He HOMKHO 0COGEHHO HHTEPECOBATD, T. K. B OOBIYHLIX YCIOBH-

siX BCe IPHGOpE” ~akoro poaa paBHEI,
36.3734 - 3620.3734.

13.3734 - 1302.3734,
TIpumetanne: 21eKTPOHHLIH kKoMMYyTaTop 3660.3734 He MOKeT GbITh HCHOMB30BaH BMecTO 3620.3734
H eMY NOIOOHBIX.
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Huorna nocne nonHoi# MapkupoBKH 1pu60opa (KOTOpY1o Mbl paCCMaTPHBAaJIH), uepes neduc MoryT
OBITh IOMEILEHB! €1 ABE LHPBI, KOTOPHIMH 0003HAYal0T BAPHAHTHOE HCIIOJIHEHHe H3enus. snenne
BApPHaHTHOTO HCIIONHEHHS Yallle BCEro B3aHMO3aMEHAEeMO C 6a30BbIM.
13.3734 - 1302.3734-01

K coxaneHHio, kKak BHAHO H3 NPHMEPOB, HBIHEIIHHE TPOU3BOMHTETH HE BCETNa MOJL3YIOTCS
YCTaHOBIEHHOH CHCTEMOH 0003HAYEHHH, [103TOMY IIpH NOKYIIKE 3JIEKTPOHHBIX H3ETHI C MapKHPOB-
KOH He COBIafaroleH ¢ OpHrHHAIOM, HEOOXOAHMO YTOUHATH BOSMOXKHOCTB €I0 3aMEHB! (JKeJIaTeNILHO
He CO CJIOB [POAABLA, a 110 NACTIOPTY H3AEHA).

THUIIOBBIE I'PYIIIbI
37 - anexTpoobopyAoBaHHE;
47 - pononHUTeNbHOE 060pyNOBaHHE;
79 - panHOTENEBH3HOHHOE H MATHHTO(GOHHOE 060pyIOBaHHE.

THITOBBIE ITOATIPYIIIIBI

3700 - anexTpoobGopymoBaHHE;
3701 - reneparop;
3702 - pene perynaTop (penie 06paTHOro TOKa; pery/asTop HalpsHKeHHs H TOKa).
3703 - akkyMynsaTopHas 6aTapes; :
3704 - BrIKTIOYATEND 3AXKHTAHHS,
3705 - kaTymika 3a)KHraHus;
3706 - pactipenenuTeNb 3aKHraHHs,;
3707 - cBeUH M IpOBOMIA 3AXKHTaHHA;
3709 - nepeximouaret;
3726 - ykasatens 10BOpPOTOB;
3729 - no6aBouHBIi pe3HCTOP;
3733 - 6nOKHpPOBOYHBIE YCTPOHCTBA;
3734 - TpaH3HCTOpHBIH KOMMYTaTOp;
3747 - pene pa3nHYHOINO HA3HAYCHHS;
3761 - anexkTpoHHbIH OIOK ynpaBNeHHS;
3813 - raxoMmeTp;
3838 - maT4HK TPaH3HCTOPHONO KOMMYTATOpa;
3847 - natunk uHPOBON CHCTEMBI 3AXKHIAHHS;

HoMepa 1 HanMEHOBAHHA THIIOBBIX AeTalelf M y3OB OTACIBHBIX NMpHOOPOB JeKkTpoobopyno-
BaHH3 YCTaHaBHBaeT oTpacienas Hopmans OH 025211 - 69.

TakoBbl ocoSenHocTH npHHEATON HHAekcauuH. CTapas MapKHpOBKa elle KO€ - ¢ COXpaHHIach
(nampumep: TK - TpansucTopHuilf kommyTatop; PH - perynsrop Hampskenus; I - reHeparop; P -
pacrpeneaHTeNb 3aKHIaHHA), HO OHA Y)KE OTMHpaeT.

COKPALLEHUS, NPUHATBIE B CITIPABOYHUKE

AB - akkymynstopHas GaTapes.

BC3 - GeckoHTaKTHas CHCTEMa 3a)KMTaHHS.

BMT - Bepxuas MEprBas TouKa.

B3 - BRIKJIIOYATEJIh 3aXKHTaHHA (3aMOK 3aKHIaHHA),
B - JaTYUK-BHHT,

NXX - npuHynHTEeNBHBIH X0ONOCTO#H XOA.

KB - koneHuarslif Ban (KoJIeHBaN).
K3 - KaTyILIKa 3aKHraHHA.
OK - oKTaH - KOppeKTop.

NBKA - NOPOT BKJIIOYEHHS.

Notkn - MOPOT OTK/TIOYEHHA.

MK - nHeBMO3NEKTpOKAAMNaH.

C3 - cHcTeMa 3aXHraHHA.

YO3 - yron onepexeHns 3aXHIaHHS.

XX - xonocroi xon.

OMK - anexTpoMarHHTHBIA KianaH.

OMIXX - s3xoHOMajit3ep NPHHYIUTENHHOTO XOIOCTOrO X0Ha.



1. CHCTEMA ABTOMATHYECKOI'O YIIPABJIEHUS
3KOHOMAU3EPOM MPUHYIUTEJBHOTI'O X0JIOCTOI'O XOJA
(CAY 2IIXX)

1.1. OBUIUE CBEJEHHUA

BypHBIit pOCT aBTOMOGHJILHOTO ITapKa B MHpE [PHBOAKT K TOMY, YTO BOIPOC CHHXXEHHS pacxoia
TOIJIMBA H YMEHbLIEHHS TOKCHYHOCTH OTpaboTaBIIMX ra30B aBTOMOGHIBHBIX ABHIaTesIeH CTAHOBHTCS C
KaXkIIbIM IOfIoM BCe 6071€€ OCTPBIM.

B cBa3u ¢ 5THM GoJbII0E BHHMAHHE yfenseTcs pa3paboTke pasTHYHBIX YCTPOHCTB, B TOM YHCIIE H
3JIEKTPOHHBIX, CIIOCOOCTBYIOIHX YAyyLIeHH o paboTst IBC.

TIpuMeHsIOLIHeCs B HACTOAILEE BPEMA CHCTEMBbl aBTOMATHUYECKOTO YIIPaB/ieHHA 3KOHOMai3epoM
OpHHYRHTENbHOTo XonocToro xofa (AMIXX) cymecTBeHHO MOBBILIAIOT. 3KOHOMHYHOCTh JBHIaTeNleH.
JKoHOMajii3ep BcTymaeT B paboTy B pexxHME IPHHYIHTEIbHOTO XOJIOCTOrO X0Na.

JiBurarens paboTtaeT B peXHMe NPHHYAHTEILHOTO XOJOCTOrO XO/a NPH TOPMOXKEHHH IBHraTe-
JIeM, IEPEKITIOYEHHH TIepeaay, ABHKEHHH aBTOMOOHIIS HaKaToOM H T. Il. DTOT PeXHM XapaKTepH3yeTcs
MOBBIIEHHOH YacTOTOH BpallEHHA KOJIEHYaTOro Baja ABHIaTells, NpeBbIAOIEH YaCTOTy BpalleHHs
€ro CaMOCTOATENBHOTO XOJMOCTOTO XOa, NMPH MOJHOCTRIO OTIYIIEHHOM Mefany rasa (apoccenbHas
3aCJIOHKA KapOIopaTopa 3aKpbiTa).

B 3TOM pexunMe OT aBHrarens He TpebyeTcs OTAaua MOLIHOCTH, T. K. KOJIEHBaJ BPallaeTcs He 3a
CYET JHEPrHH CrOpaHHA TOIUIHBA, a Glaronaps HHEpUHMH JBHXKyLlero aBroMoOuis. Ilostomy nonaya
TOIUIMBA B LMWJIHHADPH! Ha NPHHYAHTEIBHOM XOJIOCTOM XORY HE TOJNBKO Gecroiie3Ha, HO M BpEIHa,
NOCKOJIbKY H3-3a HEIOJIHOTO €r0 CTOPaHHA, IIPOHCXOAHT Pe3KOE YBEITHUECHHE KOMHUECTBA TOKCHYHBIX
KOMIIOHEHTOB B OTPabOTaBIIHX [a3aX aBTOMOOHIIA.

B ycnoBHAX ropoackoro ABHxeHHa 1o pexuma ITXX B nonHoM BpeMenu paboTsl aBTOMOOHIIA
06b14HO He ripesbimaeT 20 + 30 %, B yCJIOBHSAX FOPHBIX AOPOT MOXET NPHOIH3HTCA K SO % (TopMOXKeHHe
JBHraTesieM Ha CIIyCKax).

CHcreMa aBTOMAaTHYECKOTO YIPABICHHA JKOHOMai3epoM MPHHYIHTENBHOrO XOJ0CTOrO XoAa
(CAY JIIXX) npennasHayeHa s [peKpaLleHHs [104ayH TOIJIHBA [IPH paboTe ABHraTeNs B pexHMe
[PHHYAHTENHHOTO XOIOCTOTO XO/a.

DKOHOMHS TOIUIHBA B 3TOM CJIyyae paBHa €ro pacXofy Ha X0JIOCTOM XONy ABHraTelIsl, YMHOXEHHO-
My Ha BpeMs, B TEUCHHE KOTOPOro KJJalaH 3aKpbiT. A IIpH BbIPabOTKe BOXHTENEM OIpeNeeHHOTO CTHIIA
BOKIEHHS, IKOHOMHA OPIOYETO B FOPOACKHX YCJIOBHAX MOXET ROCTHraTh = 5 %.

B cocTaB cHCTEMB! aBTOMaTHYECKOTO YIIpaBJIeHHs 3KOHOMai3epoM IPHHYAHTENBHOTO XONOCTOro
X0a BXOZIHT:

- NeKTPOHHBIA GI0K yNpaBiIeHH;

- 3JIeKTPOMAarHHTHBIH (ITHEBMOJJIEKPOMATHHTHBIH) KJIaMnaH;

- AaTYHK TIONI0XKEHHA JPOCCENbHON 3aCJIOHKH - KOHIEBO#H BBIKITIOUaTeNb KapOropaTopa (MHKpO-
HiepeKIIIoYaTelb WIH AaTYHK-BHHT);

- IaTYHK YacTOTHI BPAIleHHd KOJIEHYaToro Baja (nepBuuHas ooMorka K3).

]
JlaTuuK 4acToThl
- BpallleHHs

Baok D7eKTPOMATHUTHBIH Rpurarens KOJIEHYATOro Baja
yApaBJaeHUs (IIHEBMODI1eKPOMarHHTHBIH)
IMXX KJjianaH .| KapGiopatop |..] JIaT4HK MOJNOKEHHS
; ZPOCCENbHOR
3aCJIOHKH
1

Puc. 1.1. CrpyxrypHas cxema CAY DIIXX.
/

CAY OIIXX rpy3oBbIX H JIETKOBbIX aBTOMOGHJIEH HECKONBKO OTIHYAETCA M0 QIFOPHTMY
ylpasieHHs (Habopy mpaBHJI, KOTOPBIM CleqyeT CHCTEMa IpH paboTe), CXxeMe H KOHCTPYKTHBHOMY
HcnonHeHH!o0. IloaToMy nenecoobpasHo paccMaTpHBaTh ITH CHCTEMbI OTACIBHO.
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1.2. CHCTEMA ABTOMATHYECKOTO YIIPABJIEHUA
3KOHOMAM3EPOM NIPUHYJUTEJBHOI'O XOJIOCTOI'O XOJA
JIET'KOBBIX ABTOMOBUJIEH

1.2.1. CHCTEMA ABTOMATHYECKOTI'O YITPABJIEHHSA
IKOHOMAM3EPOM MPUHYIUTEIBHOI'O XOJ10CTOIO XOIA
"KACKAI"

370 ycTpoHCTBO, KOTOPOE COCTOHT H3 IKOHOMaii3epa PHHYAHTENBHOTO X0NOCTOro xoaa (JMXX),
OTKJIIOYAIOLIEro 10Aa4y TOIUTHBO-BO3MYILHOH CMECH Ha MPHHYAMTEIBHOM XOJNOCTOM XOAY, a TaKkxke
[HEBMOJJICKTPOKNIANaHa H YIEKTPOHHOTO 6JI0Ka YNpaBieHHs. 3TOT KOMIUIEKC NPHOGOPOB NOMYUHI
Ha3paHHe “Kackan”.

TIpiMeHeHHe TaKoil CHCTEMBI, I03BOJIHJIO IIOBBICHTh SKOHOMHYHOCTB aBTOMOGHIA H YMEHBLIHTH
TOKCHYHOCTB OTPabOTaBIIHX I'a30B [IPH COXPaHEHHH XOPOIIHX €30BbIX Ka4eCTB.

TuTaercsa ABHraTeNh Ha CAMOCTOATENBHOM XONOCTOM XOAy NPH HCTIONb30BaHHH “Kackana” Tak.
OcHOBHOE KOJIHYeCTBO BO3AyXa [OCTYIaeT, MHHYA IOJHOCTHIO 3aKPbITHE APOCCEIbHbIE 3aCIOHKH, B
creuHanbHoe cMeceobpasyrollee ycTpoHcTBO. TaM HAeT pacnbuleHHE TOIUIHBA B IBHXKYLIEMCS C
BbICOKOH CKOPOCTBIO IIOTOKE BO3AyXa. A Ha NPHHYAHTEJIbHOM XOJIOCTOM XONy OTKJIIOYAeTCs NoAaya B
JBHrareslb He TONBKO TOIUTHBA, HO M BO3AyXa. IIponyBka BIyCKHOTO KOJUIEKTOpA yMEHBILIAETCS B NATh-
IIECTh pas, CJIENOBATENbHO, 3HAYHTENBHO CHHXKAETCA HEXENATENbHbIH YHOC 1apoB M TOIVIMBHOH
ieHKH. HaliieHHOe TeXHHYecKoe pellieHHE 03BOJIHIO pe3ko (1040 %) cuusuTs Boidpoc CH, 1oBeICHTH
3¢ eKTHBHOCTb TOPMOXKEHH ABHIaTeNIeM.

IpununnuansHas cxema cHeTeMb! “Kackan” npusenena Ha puc. 1.2.

Pa6oraer cuctema TIXX tak:

Jo nycka qBHraTeasi MUKpornepekitouarens (4) BHIKIIOYEH pblyaroM (2) npHsona ApoccenbHOH
3acnonkH. Mimia knanaHa 11 sxoHoMal3epa nepekpbiBaeT BBHIXOAHOE OTBEPCTHE CHCTEMBI XOJIOCTOTO
Xoza.

TIpu nycke ABHraTe/si MEKTPOHHbIH G0k ynpasieHHs (18) 3aMBIKaeT uelb NHTaHHs THEBMO-
aMexTpoknanaHa 16, KoTopslif OTKpbIBAE€T NOCTYIl Pa3speXECHHIO H3 BIYCKHOro koulekropa 13 no
Tpy6KkaM 14 u 15 k nonoctu 8 sxoHoMaisepa. Hadparma ykoHOMai3epa 1101 AeHCTBHEM pa3pexKeHHs
OTTATHBAET HIMTy KianaHa 11 1o ynopa B peryIHpoBoYHbI# BHHT 10 H OTKpbIBa€T OTBEPCTHE.

IIpu pabore Ha xosiocToM xony (MeHee 1300 06/MHH) mpoccenbHas 3acOHKa 6 MONHOCTHIO
3akpbiTa. KoHTakThI MHKpOIIEpEKIoYaTeNs 4 pa3oMKHYTHl. Uepes anexTpoHHbIi 610k 18 nenb nuTanus
MTHEBMOIeKTpoKIanana 16 3aMkuyTa. IIpH 3TOM nonocts 8 3kOHOMaji3epa COEAHHAETCA C BIYCKHBIM
KOJJIEKTOPOM, H BCJIEAICTBHE 3TOTO HIVIA KianaHa 11 yaep)kHBaeTcs B OTKPHITOM MOJIOKEHHH. B 3aBHCH-
MOCTH OT NOJIOKEHHS PEryTHPOBOYHOTO BHHTa 10 KianaH OTKpsIBa€T GoMblliee HIH MEHBILIEE CEUCHHE
JUTA [IPOX0Jia roproyeil cMecH, 4eM H obecrieuHBaeTCs paboTa ABHraTels Ha X0JI0CTOM XoRy. MHKpore-
pextioyaTenpb 4 B paboTe CHCTEMBI He yHacTBYET, TaKk KaK ero PhlYakok 3 HaxaT H KOHTaKTbl PA30MKHY ThL.

Harpy3ounbie pexxumbl. IIpH OTKpHITHH ApOCCENbHOH 3aCIOHKH NEPBHYHON KaMeph! phiyar 2
10BOPAYHBAETCA BJIEBO, OCBOOOK/IAA PHIYAKOK 3 MHKpOIeperIiouaress 4, KOTOPbH BKJIIOYAETCA H
110J1a€T, TaK Xe KaK H WIEKTPOHHbIH 6JI0K yrpaBiieHHs, Hanps)KeHHe THTaHHA K THeBMOJJIEKTPOKIIAMaHY.
Ilpu yBenuueHnH 060pOTOB ABHraTeIs 0 ONpEAETICHHOH, 3a1aHHOH BetnuHHb! (1500 + 1600 06/MHH H
BBIILIE) JIEKTPOHHBIH OJI0K yIIpaBICHHS OTKITHOYAETCS, HO [THEBMOIEKTPOKIIANIAaH OCTAETCsA MO IPeXHe-
My BKJIIOH€HHBIM OJ1arofiapsi MHKpOIEpeKIIoYaTeNio.

IIpuHyIHTeNbHBIH X0J10CTOH X0A. B MOMEHT OTIyCKaHHS I1€anH aKcenepaTopa (TOpMOXKEHHE
JBHrartesieM, JBH)KEHHE NMOJ YKJIOH ¢ BKJIIOYEHHOH Iepenayei, NPH Iepexoae Ha NPHHYAHTENbHBIR
XOJOCTOH XOR), T. €. NPH 3aKPHITHH APOCCETbHOM 3aCTIOHKH Phluar 2 Ha)KMMaeT Ha PbIYaoK 3 MHKpO-
THepeKIoyaTeNa 4 M pa3MbIKaeT €ro KOHTAKThI.

Ecnu B MOMeHT oTnycCKaHHs INeanH rasa obopoTel asuratens 6buiH menee 1300 o6/muH,
paboTaer cHCTeMa X0OCTOro XOAa.

Ecnu ke B MOMEHT OTIYCKaHHA NefanH obopoTsl ABHratens Gbui Beime 1500 06/MHH, Ha
ITHEBMOJIEKTPOKIIAIaH [THTaHHE He MOCTYMAaeT HH ¢ GI0Ka YIpaBlieHHs, HH ¢ MHKpOIEPEKIIouaTess.
Knanau 3akpsiBaercs. Paspexenne U3 BIlyCKHOro Kojuiektopa B nofiocTs 8 I1TIXX He nocTymaer H oHa
COeMHAETCA C aTMOC(hepoi uepe3 “pasrpy304HbIH” (BEHTHIALUHOHHBIH) Bhixoa 17 knanaHa. Mria
knanaHa 11 skoHoMalizepa IPHHYIHTEILHOTO XOJNOCTOTO XOAa, 0/ AeHCTBHEM pa3pekeHH BO BIYCK-
HOM KOJUIEKTOpE, 3aKPIBA€T BHIXOAHOE OTBEPCTHE CHCTEMBI XOJIOCTOTO X013, IpeKparas ofauy CMECH.
B 3TOM pesxHMe ABHraTeb TOPMO3HT BECbMa 3 (GEKTHBHO H HE pacXOLyeT TOIIHBO.

TIpu yMeHbILIeHHH 4acTOTHI BpallleHHs J0 3aaaHHOM BenHunHb! (1100 + 1300 06/MHH) naTuHK
o6opoToB (610K ynpasienHs 18) 3aMbikaeT nenb NHTaHHA NHeBModNTekTpokianaHa 16. Tot, B cBoto
ouepenb, [IepeKpbiBaeT 0TBepcTHe 17, CoobLIEHHOE C aTMOChEPOId, H OTKPBIBAeT KaHaJl, COENHHEHHBDIH ¢
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Prc. 1.2. Cxema noaxmouenus cuctemst "KACKAJ"
1 1 2 - privary ynpasieHus IpYBOIA APOCCENBLHON 3aCTIORKH, 3 - puuaxok MI1, 4 - Mukponiepekniodatens (MI1), 5 - BUHTHI kperienus MI1,

6 - ApocceNbHAN 32CAOHKa, T - BUHT KauecTsa, 8 - BAKyyMHasi MONOCTh IKOHOMai3epa, 9 - Kpbllka KilanaHa sxkoHoMaiizepa 10 - BUHT KonHyeCTBa,
11 - urna xnanana sxoHoMaii3epa, 12 - nuadparma, 13 - BryckHO# KonnekTop, 14 - Tpy6ka coennHAOWIAn BIyCRHOMH KOMIEKTOp C MHEBMOJIEKTPO-
KIIaNaHoM, 15 - Tpy6ka coeMHAIOMIAs MHEBMOINEXTPOKIANAH C 3KOHOMAii3epoM, 16 - MHeBMOMeKTpoKIanaH, 17 - pa3rpy304HBIi BbIXON,

18 - anexTponHkIi G0k ynpasnenus, 19 - karymxka saxuranus, 20 - BEIKIIOHATENb 3aXHranus, 21 - akkyMyasTop



BIIYCKHBIM KoJiekTopoM. M TOTHa BHOBBL CO3maeTcs paspexeHHe B MONOCTH 8 skonoMaiizepa. Mma
KnanaHa 11 3koHoMaii3epa OTKPHIBaeT BHIXOZHOE OTBEPCTHE XONOCTOTO X0a, U B ABUTaTelh HAYHHACT
NOCTYNAaTh TOMJIMBOBO3AYIHAs CMECh U3 CHCTeMBI XX H CHCTeMa nepefiieT Ha pesKHM X0I0CTOrO X0a.
Ecnn ke BoguTenp HAXKMET Ha Iefanb ra3a, TO MHTaHHE Ha THEBMO/ICKTPOKIANaH MOCTYIHT C MHKpOTIe-
PeKIIoYaTeNs M CHCTEMA NepeiiieT Ha Harpy304Hbi peXuM.

BbIkmioueH e 3aKHIaHKA PeKpataeT noaady Toka K 00MOTKe MHEBMOYIEKTPOKIIaNaHa, U HIva
KJIanaHa 5KoHOMaii3epa 3aKpbIBaeT BBIXOMHOE OTBEPCTHE XONOCTONO XOMa, MPEAOTBpallas TEM CaMbIM
paboTy ABHTraTeNs C CAMOBOCILIAMEHEHHEM.

Ta6a. 1.1. ITopanox paGotst TIXX.

Hannuue HanpsbkeHHs
Ha BbIXOJ€E JaTYHKOB PaGora knanaroB
Pexxum
Mtuxkpo- OneKTpoHOro Knanan Iuenmo-
nepexovareas 6noka 3KOHOMaili3epa | YICKTpOKanaH

XonocToii xon (< 1300 06/mun) Her Ja OTKpBIT Brmouén
XonocToii xon (> 1600 06/MuH) Ja Her OTKpbIT Brtiouén
Pabota nox Harpyskoii - Ja Her OTKpBIT Brmouén
Ilepexnoyenne nepenay Her Her 3aKpbIT BrixmoueH
Hpuﬂymrrenzﬂgg())(onocmn xon Her Her 3aKpeIT Boixmouen

Cucrema “Kackan” paccunTaHa Ha IpHMEHEHHE JIByXKaMepHOTo kapOropaTopa ¢ nocJieoBaTeb-
HBIM OTKPBITHEM JIPOCCENbHBIX 3aCIOHOK H HMEET JIBe paslefibHble CEKUHH BIYCKHBIX KaHAJIOB s
KAKIO0ro unaHHapa, [lepsas coequHeHa ¢ nepBHYHON CMECHTELHON kamepoit xapGiopaTopa, Bropas -
€O BTOpHYHOM. BnyCkHbIE xaHambl kaXMOH M3 CEKUMii CXOZATCS B HEMOCPEACTBEHHOH OMH30CTH OT
BIYCKHBIX Ki1anaHoB. [TpH JBHXEHHH B ropo/ie Ha HEBBICOKHX CKOPOCTSIX CMECH TOCTYNAET B OCHOBHOM
qepes3 NepBYI0 CEKUMIO BIYCKHOTO koJIeKTOpa. BTopas, cBoGoHas B 3TO BpeMs OT TOIIHBHOM IIEHKH,
CIYXHT KaHaIOM /s Bycka Bo3ayxa Ha pexxume ITXX. Ipu npoztyBske uMIHHAPOB BOIAYXOM Ha 3TOM
PeXHMe NIEHKa U3 IEPBOH CEKUHH He “BBICYIIHBAETCS ™, H, MOCKONBKY €€ HCTIapEHHE PE3KO 3aMEVIEHHO
H3-33 CHJIBHOTO CHIXEHHMS pa3peeHHsi BO BIIYCKHOM KOJUIEKTOpPE, OHa MPAKTHYECKH MONTHOCTBIO
COXPAHSETCA 10 CIIEAYIOUIEro Harpy304HOro pexuma. I1pH 3ToM CHHKAETCs He TOIBKO pacXoll TOIIHBA,
HO M pacXoJl Macsa BO BpeMsi TOPMOXKEHHI.

OcHOBHOE OTIHYHE €rO B TOM, YTO BMECTE C HHM PaGoTaloT MHEBMOYIEKTPOKIANAH H MEKTPOH-
Hbl#t GI0OK ynpaBiieHHs, YCTaHOBJEHHBIE OTAEBHO, @ B KOHCTPYKLHIO BBEICHbI aBTOHOMHasi CHCTEMa
XOMOCTOTO XOIa, SKOHOMai3ep NPHHYIHTEIBHOTO XOJOCTOTO X0Aa, MHKponepewntodarens (MIT) u
NMHEBMONPHBO IPOCCENA BTOPO#t KaMephl.

TMo3xaxomuMcs Tenepb noapoGHee ¢ YCTPOHCTBOM, NPOBEPKOfi H PEMOHTOM OTAENBHBIX MIEMEH-
ToB cHcTeMsl "Kackaz".

Hpu:malcu HEHCNPABHOCTH CHCTEMbI:

- ABHraTeIb paboTaeT HEYCTOHYHBO MM He PaBoTaeT COBCEM B PeXHME XOTOCTOrO X04a;

- IPH IUTaBHOM HaXaTHH Ha Te/al1b ra3a YacTora BpaueHus KB nimMeHseTcss WHKIHYIIo (epHoan-
YeCKH BO3PacTaeT H yMEHBILAETCS);

- NIOBLILAETCS PACXOJl TOILUIHBA H TOKCHYHOCTH OTPaBOTaBLIKX Ira30s.

Knanaun 3KoHoMaiizepa NPHHYIHTEALHOr0 X0J0CTOr0 Xona. Jto ycrpoifcto (puc. 1.2),
YCTaHaBIMBAEMOE Ha KOPIyCe APOCCEIbHBIX 3aCIOHOK, COCTOMT M3 Auadparmel 12, 3axaroif mexay
KOPIYCOM H KPBILUKOii 9, M YCTaHOB/ICHHOrO B KpbIuiKe BHHTA 10 1 ursl 11. OHu 06pa3syioT ocHOBHOR
perynupyIOILHit 31EMEHT, KOTOPbIM YIIPABIAET PaspexeHHe, BOSHHKAIOLUEE BO BIyCKHOM KOMIEKTODE,
KOTOpBII COeanHeH ¢ Auadparmoit yepes nHeBMO3EKTpokanal 16 pesnHoBsMH TpyOkamu 14 1 15.
BuHT 10, KOTOPBIM PEryIHpPYeTCs KOMHYECTBO NOCTyNaloueH B IBHraTeNlb CMECH, OTPAHHYHBAET XOR
HIJIBI ¢ AMaparMoit.

Bo3amoxHsle AedekThl - NOpbiB AuadparMbl 12 1 HerepMETUYHOCTD 3aMOPHOTO AeMeHTa 11.

IepBbiit neeKT NPOsBASETCS B TOM, YTO ABHTaTeNb ITOXHET HA XOJIOCTOM XOAY - OBPEKIEHHYIO
nnagparmy HaJlo 3aMEHHTD.
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BTOpO#t MOXHO BBISIBUTH Ha XOJI0CTOM XOJIy, CHSIB TPYOKY CO IITYLIEpa SKOHOMaili3epa. JlBuratesb
TPH 3TOM JIOTKEH 3aMNOXHYTh. ECiH 3TOro He IPOHCXOIMT, TO 3HAYHT, 3alIOPHBIH JEMEHT HErePMETHYEH
HHYXAeTCsl B3aMEHE.
Jlns nposepkH AHadparmbl 12 3koHOMaii3epa Ha TePMETHYHOCTh Hy)XKHO ¢ MOMOMUIBIO Hacoca
co3aarh gaBieHHe 1,5 Krc/cM'. DKOHOMaii3ep CHHTAETCA TEPMETHYHBIM, €ClH B TeueHHH 10 cex He
Ha6/1I0ae TCS 3aMETHOTO IaICHHsl IaBJICHHSI.

Muxponepexmoyarensb (421.3709) - cMOHTHPOBaH CO CTOPOHBI IIPHBOAHBIX HIEMEHTOB ApOC-
CemblIbIX 3aCTIOHOK Ha CMENHANTbHOM KpoHmteiHe KapGroparopa. OT TOYHOCTH €TO YCTaHOBKH B
OCHOBHOM 3aBHCHT 3()(pEeKTHBHOCTb feicTBHsA cucTeMbl DI1XX.

Mikponepeouateb NPOBEPAIOT Clle yIOUWHM 00pa3oM.

Ecnu MII cHst ¢ xap6iopaTopa HaXKMHTe Ha pbI4aXkok 3 MHKponepekmouatens 4 (cM. puc. 1.3) u
OTnycTHTE er0. KOHTPO/IbHas JaMIO4Ka JOMKHa 3aT0peThCsl IIPH €10 CBOGOAHOM MOJIOKEHHH H TACHYTh,
KOT1a OH HaXaT.

r~ b

4 .
Puc. 1.3. CxeMa npoBEPKH MHKPONEPEKIIOYATENS. +

——

| _
- i —

) A

[ 4

JUnsi perynMpOBKM MHKpONepEKIouaTens Ha 3aBeJEHHOHM Maniipe (BO BPEMS PEryIHPOBKH
JIBHTaTeNb AOJKEH ObITh XOPOILIO MPOrpeT).

BHadaste HaJo CHSATb C eT0 BbIBOJA HAKOHEHHHK, COSAHHEHHDIH C KOHTaKkTOM | G10Ka H ONHHM H3
BBIBOJIOB 3/IEKTPOMarHHTHOIO KiianaHa. K OCBOGOJIHBLUCMYC}I BbIBOAY MHKpOMNEPEKIIOYATENA MOAKIIIO-
4a10T OJMH U3 IPOBOJOB KOHTPObHO# JJaMIIOYKH; BTOPO# e€ MPOBOJ COE/IHHSIIOT € «Maccoi» (pxc. 1.3).
Ecii xoHTpOsIbHas TaMIla TOPHUT YsKe Ha XOJTOCTOM X0y (paHHss perylTHpoBKa cpabaTbiBaHHsi MUKpOIe-
pepiTodaTess) IUIM 3aropaeTcs NMocie Hayasia aBTokone6GaHuit (MO3OHsAs PEryaHpoBKa) - Koraa B
Me1I€HHO OTKPBIBas JPOCCEIbHYI0 3aCJIOHKY, IIOBBILIAeTe 000PUTHI 10 I0POTa OTKIIIOYEHHs (NoTkn), IPH
3TOM ABHTaTenb A0MKeH paboTaTh ¢ myancalueil 4acToThl BpallieHHs (OHa XOPOLLIO 3aMeTHa Ha ClyX ), TO
MOJI0XKeHHE MHKPONEPEKIIoUaTeNsi HeoOXOAHMO CKOPPEeKTHPOBaTh. [isg 2Toro ocnabasior ABa BUHTA 5
€ro KpenyieHHs, N0 BKJIIOYECHHIO J1aMITbl TOAOHPAIOT HY)KHOE MONOKEHHE H BHOBD 3aTATHBAIOT BUHTBL. Y
xapﬁloparopa 2140-1107010 («Mocxnnq - 2140» u mwKeBCKHe MAILMHbBI) ISl 3TOM onepaulm ecThb
CreUHaNbHBIH PEryTHPOBOYHbIH BHHT.

Ecan xe KOHTpPOJIbHAas JJaMna BOOG[IIC HE 3aT0opaeTcCs, TO 3HAYHT, MUKPOINEPEKITIOYATE b HEUCTIpa-
BEH H €TV HaJIO 3aMEHKUTh ( BIIPOUEM, HHOT/IA €ro AOCTaTOYHO TONBKO [IPOMBITH).

Cnenyer HMeTh B BHIY, 4TO PaHHsisi PCIYIHPOBKa CpabaTbiBaHHs MHKpOMNEPeKITIouaTeNsi CHHXKaeT
sp¢extBHOCT:E paborhl DIIXX BNIOTH A0 MOAHON MOTEPH HYXHOTO 3¢¢exTa, KOraa KOHTAKThI
MHKpOIEpeKIoYaTeNn 3aMKHYThI TIPH OTNYIIEHHOH NelanH akceneparopa. IT03mHsis peryiHpoBKa
NPHBOIOMT K pbIBKAM aBTOMOOHIs MpH IOBHXCHHH Ha Maloit CKOPOCTH H3-3a aBTOKOJIeOaTenbHOro
pexkuMa paboTh! aBHraTess. [TooToMy 1enecoobpa3HO CTPeMHTBCS K BO3MOKHO MO3AHEH peryIHpoBKe,
He JOMycKasi, OAHAKO, BO3HHKHOBEHHS aBTOKONEOaHH 1.

Jinsi perynHpoBKH MMKpONepekiiodaTes Ha He paboTatomiem IBHraTene. Hykuo BKIIOYHTH
3aXHTaHHe H IJTaBHO NPOBOPayHBas phryar 2 NpHBO;Ia APOCCEAbHOH 3aCTOHKH B Npelienax cBOGOIHOTO
X012 MeXy HHM H yCHKOM pbrdara 1 (A =2 MMm), NpOBepA€TE NPaBHIBHOCT YCTaHOBKH MIT: nHeBMO-
MEKTPOKIANAH JO/KEH BKIIOYHTBCS NPH KpaiHeM JICBOM NMONOXKEHHH pbldakka 3, 4To OyAeT CABILHO
110 XapaKTEPHOMY WIETUKY H OTK/IIOUHTBCS NPH KpaHHeM n1paBoM. TIpH 3TOM 0Ch APOCCENbHOM 3aCIOHKH
HENOABHXHA, a phluaskoK 3 aBHraercs Ge3 3aenanuit. Ecnn MHKponepewioyatens ycTaHOBIIEH Henpa-
BHJIBHO, TO cAeAyeT 0C/abHTh BUHTBI 5 Kpensiuue ero K KpOHIIITCi"lHy, 3aTeM, nepemetuas M&KCPOHEPCK-
Jo4aTeNb 4 B N1a3y HUKHErO BHHTA B 3aq)uxcupoaarb €10 B HEOGXOAMMOM NOIOWEHHH, IOCJIE ¥E€T0 BHOBD
3aBEPHYTh BHHTHI KPENJICHHS H €LiE Pa3 IPOBEPHTS.

Cnenyer y4HTBIBaTh, YTO PhIYari NPHBOJA APOCCEBHON 3aCTOHKH NEPBHYION KAMEPHI OTIHYHBI
OT OIHOMMEHHDIX JeTalIeH Ha APYyTHX MoJesX Kap6topaTopos BA3.
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3a6oThl MO HACTPOHKE MHKpONEPEKIIoHaTe/s OTNAAYT, a CaM y3el CTaHeT HEHYKHbIM, ecin
3NEKTPOMEXaHHYECKHH Ccrocol6 KOHTPONs 3a 3aKPBITHEM JpOCCeNs 3aMEHHTb BAaKYyMHbIM. Takoe
peuieHue paspaborano cnennanictamu HAMH H npoBepeHO Ha NpaKTHKe.

: OcHOBHasl Hjies NPEATIONAraeMoro H3MeHeH s 3aKII04aETCs B TOM, 4TO HaanHagparMeHHas no-
JIOCTb KJIaTlaHa 3KOHOMaMH3epa COEAHHAETCA JONOTHHTENBHBIM KaHAJIOM C OTBEPCTHEM B CTEHKE CMECH-
TelbHOH KaMepbl, KOTOPOE HCMONBb3YeTCs AN YIPaBICHHs BaKyyM - KOPPEKTOPOM pacrpeieiHTens
saxxuranus. CozepikaHue pabor, CBSI3aHHBIX C PacCMaTPHBAEMOj Nepeneskoi, ONMHCHIBAETCS HHKe.

C nHeBMOJJIEXTPOK/IaNaHa 3KOHOMaif3epa clie/lyeT CHsTh (GeTpOBhii GHIBTP, a OGHAXKHBILHICS
LITYUEp C OTBEPCTHAMH - 3aTIyLINTh. JIsi 3TOro MOXHO HCMOAb30BaTh KOPOTKHH OTPE3OK LIaHTa,
HJIYHIETO K BaKyyM - KoppekTopy. OH IIOTHO CaHTCs Ha ITYLep, a [isi CBOOOIHOro KOHLA He TPYIHO
nonoGpaTh NPoOKy MOXOAAILEro pa3Mepa.

Kopnyc 1pocceibHbIX 3aC/IOHOK HY)XKHO CHSATh, @ HMEIOILECECS B HEM IVTyX0e OTBepCTHE (pHc. 1.4)
JIOCBEPJIHTH 10 MPOHHKHOBEHHS B KaHAJl BBIBOJA JUIA Bakyym-koppekropa. OjHOBPEMEHHO clenyeT
NPOBEPHTH CBEPJIOM HAJTHYHE CKBO3HOTO NMPOX0Ja y KaHaja B KOPMyce, BHIXOAAWIEro Ha ¢aHew i
KpeI/eHHs K1anaHa 5KOHOMafi3epa.

Pnc. 1.4. Kopnyc spoccenbHbIX KaHAJIOB -
cBEPIAMH yKa3aHbl KaHaJIbl KOTOPBIE HY)KHO JOCBEPJIHTD NIPH Nepesieike
(auaMeTp Mo MecTy, NOocie 3aMepa JHAMETPOB KaHaNoB).

Cnenytollas onepauus - IpoBepKa pacloNOKeHHs OTBEPCTHs 0TOOpa BakyyMa Ha CTEHKE CMe-
CHTeJIbHOI KaMepbl OTHOCHTENbHO KPOMKH MONHOCTBIO 3aKphITOH APOCCENbHON 3acIOHKH (pHC. 1.5).
HHxHsis KpOMKa 3TOTO OTBEPCTHA HODKHA COBMANATh C HIXKHHM KpaeM 3aciIOHKH. EciH 370 He Tak, TO
3aCIOHKy B 30He OTBEPCTHS HYXHO aKKypaTHO MOAMUIHTL HandHiaeM. BepxHss KPOMKa OTBEPCTHS
[OMKHa ObITh BbILlle BEPXHETO Kpas 3aC/IOHKH He MeHee deM Ha 0,3 mM. EciH e 3a30p npesbiaer 0,8
MM, TO Ha 3aC/IOHKY HY>KHO HAaHECTH KaILTIO IPHNOs H ONTHINTh ee HaahHIeM O HY>KHOTO pa3mepa.

1 3 2 3
+ Puc. 1.5. Jopabotka ApocceabHOH 3aCIOHKH B 30HE NePeKPhITHA
Pt OTBEPCTHA JUIA BAKyyM-KOpPpeKTOpa:
1 - mpoccenbHas 3acIONKa;
7 2 - cnoH NPHNOA Il KOPPEKTHPOBKH NMOJOKEHHS KPOMKH B COOT-
BETCTBHH C YKa3aHHBIM KOHTPONBHBIM Pa3MepOM;
3 - kopnyc kap6iopartopa;
4 - cpe3 HHXHel KPOMKH 3aC/IOHKH U1 KOPPEKTHPOBKH €€ MojIo-
4 JKEHHSL.

NN
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Kpbiuika kopryca y KialaHa 3k0HOMaii3zepa Takxke Hyxkjaaercsa B 1opaboTke: He00X0OQuMO Nnpo-
CBepJHTb OTBepcTHe AHaMeTpoM 0,5 + 0,7 MM B neperoponke Mex Iy KaHajJaMH, Kak 3TO NIOKa3aHO Ha
pHc. 1.6. Bo3mokeH ApYTOH BapHMaHT: Meperopoiaxy yJaisioT CBEpnoM OOnbIIOro auameTrpa H B
06pa30oBaBLICECS OTBEPCTHE BCTABRNAIOT CAaMOMCAbHBIH XHKJIEP C OTBEPCTHEM YKAa3aHHOTO Bblile
pasmepa. B 060HX ciyyasx HYXKHO Takxke He 3a0bITh ClenaTh NPOXOH B NPOKIANIKE MEXIY KpPbILIKOH
Ki1anaHa 9KOHOMait3epa H KOpirycoM kapGioparopa.

.

2

Puc. 1.6. [JopaboTka KpbIIIKH KJ1aNlaHa 3KOHOMaM3epa:
1 - kpbiiKa; 2 - ONOTHHTENIBHBIH KaHaJI.

MHukponepeKIoyaTeNb BMECTE ¢ KPOHIITEHHOM HYXKHO IeMOHTHPOBATh, a ONXONMBIIHE K HEMY
NpOBOJA HAZIEXHO 3aH30THPOBATh.

Kap6iopatop ¢ H3MeHeHHOH CHCTeMOi yMpaBieHHA rotoB K AeHcTBHio. Kak Temepb Gyner
paborats skoHOMaji3ep?

Ha xonocToM xomy apoccenbHas 3aCNOHKA 3aKPhITa H e BEPXHAA KPOMKA HAXOOHTCA HEMHOrO
HHXXE BEPXHETO Kpasi OTBEPCTHsA BaKyyM-KOppeKTopa. PaspexeHHs y OTBEPCTHA Het. B TO e BpeMs
97eKTPOHHBIH ONOK NMOJaeT MHTaHHe Ha MHEBMOJJIEKTPOKJIaNaH, KOTOphIi cooliaer 3aqpoccenbHoe
NPOCTPAHCTBO BIYCKHOH TpyObl ¢ HajmuadparMeHHOH MONOCTRIO KianmaHa SKOHOMaitsepa. Hria
KJIanaHa HaXOJHTCA B OTKPBITOM NOJIOXKEHHH, TOCKOJIbKY ero AHadparMa nof nefCcTBHeM pa3perkeHHs H3
BIYCKHOH TPyObl OTTAHYTa Hapyxy. Uepe3s KHKIep B NOMOJHHTENLHOM KaHale H Yepe3 YaCTHYHO
NepeKphITOE OTBEPCTHE BAaKyyM-KOppeKTOpa MOACAChIBACTCA He3HAYHTEIbHOE KOMHYECTBO BO3AyXa,
KOTOPOS NPAaKTHYECKH HE BANAET Ha BENHYHHY Pa3pexeHus B HaaaHadparMeHHON NONOCTH KilanaHa.

ITpH OTKPBITHH APOCCENBHOH 3aCTIOHKH e HHXKHSAA KPOMKA OTKPbIBAaET HHXKHIOKO YaCTh OTBEPCTHS
BaKyyM-KOPPEKTOpa H OHOBPEMEHHO NepeKphIBacT Iefb B BepXHei yacTH. TakuM o6pa3soM. onHOBpe-
MeHHO C Ha4aJioM IOBOPOTA 3aCIOHKH NOSBAAETCSA pa3pexkeHHe B IONONHHUTETLHOM KaHaJle.

IlpH mOCTHXeHHH oOmpeldeNieHHOM vacToThl BpaweHHs (1600 00/MHH) 21eKTPOHHBIH GIO0K
obecneyHBaeT MHEBMOMIEKTPOKIIANAH, KOTOPbI, B CBOK OdYepeldb,. pa3obuiaeT MOJOCTH KianaHa
3KOHOMa#3epa v BIyCKHOH Tpy6bl. OnHaKo KilanaH He 3alTHpaeTCs, TaK Kak K 3TOMy MOMEHTY pa3pexe-
HHe K HeMy N0JjaeTCs Yike Yepe3 NONONTHHTENbHbIH KaHaJl )KHKJIepa H3 0TBEPCTHS BaKyyM-KoppekTopa. B
pe3yabTaTe NpH paboTe ABUraTess MO Harpy3KOi CHCTEMa XOJMIOCTOrO X043, HECMOTPS Ha 06eCToYeH-
HbIH THeBMO3JIeKTPOKJIANaH, 0CTAETCA BKITIOYEHHOH.

Tlpu nepexofe ABHraTens B PexxHM NPHHYANTENLHOTO XOJIOCTOrO XOAa OPOCCENIbHAA 3aC/OHKA
3aKphIBacTCA. PaspexxeHHe B HAHadparMeHHOI ONOCTH KilallaHa 5KOHOMai3epa 6bICTPO najaeT. u3-3a
[POXO/ia BO3AyXa Yepe3 NOTIONHHTENbHBIA KaHaN H JKHKIIED, YTO BBI3bIBACT 3aKPhITHe KianaHa. Ilo Mgpe
CHH)XXEHHs OGOpOTOB ABHraTess B ONpeeseHHblit MoMeHT (pu 1200 + 1300 06/MHn) anexrponubIii
670K BKIIIOYAaeT NHTaHME NHEBMOJIEKTpOKIaNaHa. B MOJOCTH 3KOHOMad3epa BHOBb BO3HMKAeT
paspexeHHe, KI1aNaH OTKPbIBAeTCA, H 110a4a TOMIHBA BC30GHOBMAETCA.

EcnH HaxaTb Ha Nefanb akceneparopa nocie ITXX Ha cpeIHHX 060pOTax, CHCTEMa XOJI0CTOTO
X0lla BKJIIOYAETCS B Pe3yNbTare Mepeiad Paspe:keHHs B MOJICTh SKOHOMA3epa H3 OTBEPCTHS BaKyyM-
KOPPEeKTOpa B MOMEHT Hadau1a OTKPbITHS APOCCENbHOH 3aC/TOHKH.
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TneBmoznexTpoinanan 16 (puc. 1.2) npennasnayen, 4T06bI BIUNOYATh H OTKIIOHATH MOAaYy
Pa3pexeHHs K 3KOHOMaii3epy.

B nHeBMO3JIeXTpOKIIaNIaHe BO3MOXHBI OGPBIB OGMOTKH H HerepMETHYHOCTH 3alIOPHOTO YEMEHTa.

TlepBblit neheKT NPOABAAETCA B TOM, HTO JBHTATE b IIOXHET Ha XOMOCTOM xoay. O6GpbIB 0GMOTKH
OMNpeneNA0T TeCTEPOM HIIH OMMETPOM - €€ CONPOTHBIICHHE HOMKHO GbITh 0T 32 10 40 OM (TOK MoTpeGie-
nHs 0,4 + 0,3 A npH HanpsikeHHH 14B). Eciiv HeT KOHTPOJIBHOTO NpHOOpa, NpH HepaboTaoIweM ABUraTe-
Jie COeqHMHSIOT ONIMH BBIBOJ KJANlaHa € «ILTIOCOM» aKKyMYJIATOPHOH OaTapeH (Apyroil BHIBOJ KianmaHa
ZOmKeH ObITh COeIMHEH € «Maccoit» aBToMoOHIs). CpabaThiBaHHe HCIIPaBHOTO KJlaNnaHa COMPOBOXKAaeT-
CS XapaKTEPHBIM ILETYKOM.

Bropoit nedexT MOXHO BBISIBHTb Ha XOJJOCTOM X0y, CHSIB IIPOBOJI C OHOTO H3 BHIBOZIOB KJIallaHa.
JlBurarenb NOMKEH TIOXHYTh, B POTHBHOM Clyuae NTHEBMOXJIEKTPOMATHHTHBII KJIaMaH HyXIaeTcs B
3aMeHe.

TepMETHUHOCTD KNaNaHa MOHO MPOBEPHTH MOJaveit BO3AyXa Mon HasieHneM 0,85 krc/em’ B
60k0BOH 1WTYLEp 15 (MpH 3TOM BEHTHIALUHOHHBIH (pasrpy304HbIA) wTynep 17 Hago 3amIyiHTh) HITH
co3naBas paspexenne 0,85 krc/cM’ B ropu3oHTaIbHOM WTYnEpe 14 (puc. 1.7).

B npoaaxke BCTPEUaloTCs MHEBMOIEKTPOKIIANIaHbI HECKOJIbKHX MOAH(bHKauHﬁ:

-Zk12909 - cienaH B [epMaHHH H Ka4eCTBO COOTBETCTBYET H3TOTOBHTENM!O (Pacnonoxe-
HHe WITYIIePOB OTIHYAETCs OT 0TeYeCTBEHHBIX aHAJIOIOB, BHEILHHI BHI CMOTpH Ha pHc. 1.25);
- 1902.3741 - caMbIff paclipoCTpaHEHHbIH (XOpolliee Ka4eCTBO);

-2105-1127010-01 - MHOTO MOAIENOK (4ACTO BBIXOASAT H3 CTPOS).

Pnc. 1.7. CxeMa NpoBepKH repMETHYHOCTH MTHEBMOJNIEKTPOK/IaNaHa.

Ha puc. 1.8 noxasaH HeCI0XHbIA MepeXOAHHK, KOTOPBIH MO3BOJISET 3aMTHTh THEBMOJIEKTPOK-
AaTaH OT BOABI H rpA3H, NMONAJAIOUIMX Yepe3 BEHTHISIHOHHBIN IITYLEP, a TAKKe AT BO3MOXHOCTh
CHCTeMe NPH HeoOXOXHMOCTH paboTaTh H 6e3 MHKPONEpEKIIoaTelIs.

IlepexoqHHK MOXHO CAenarb M3 TPyOKH OHaMeTpoM 5 + 6 MM M MOOKIIOYHTh K CHCTEME
ynpasnenus JI1XX u BaKyyM-KoppeKTopy. “Pa3rpy304Hblii BHIXOA Ha MHEBMOJJIEKTPOKJIaNaHe (OH
HAXOIMTCS MO IIACTMACCOBBIM KOMAYKOM) HeOOXOMHMO 3arTyILHTb. :

™3 K BaKyyM-KOPPEeKTOpY
o| ] i §Ha xopnyce npepbisatens
1
1
K BBIXOLY yMpaBieHHs [ __________ N
BAKYYM-KOPPEKTOPOM .
20,6 A
i
i
i
10 : 10
K 9KOHOMait3epy }-------~ | AR -~ K THEBMOYJIEKTPOKJIANany
204

Puc. 1.8. IlepexomuHk k cicTeMaM ynpasiens DI1XX u BakyyM-koppekropa (Macuitab 1:1).
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Kak n3meHHTCs paGota cHcTeMBI ¢ BBEIleHHEM NepexoiHHka? CBepieHHe, H3 KOTOPOro OTOHpaeT-
csl pa3spexeHHe Ha BaKyyM-KOPPeKTOp, PacloNOXeHO Bblllle KPOMKH JPOCCENbHOM 3aCIOHKH NepBOi
KaMephbl, KOTZa OHA 3aKpbITa, JT0 M M03BOJAseT “cOpachiBaTh’ paspeeHHe H3 IONOCTH MPHCTABKH
OMXX uepes Hero, a He B arMocdepy. To ecTb oTBepcTHe 0,4 MM paboTaeT BMeCTO “pa3rpy304HOro
BbIXOZa” KJIaNaHa B PeXHMe, KOTa THeBMOJJIEKTPOKIIANaH BBIKIII04EeH. YKa3aHHOE CBEP/IeHHE HAXOMHT-
Csl B 30HE Pa3speXeHHs [aXke B TOM ciy4ae, KOraa OPOCCe/lbHas 3aC/IOHKA ClIerka NMPHOTKPhITAa. JTO
MO3BOJISET HCMONb30BaTh MEPEXOMAHHK BMECTO MHKPONEPeKIouarens, MOCKONAbKY Ha Harpy3ouHbIX
pexxHumax H oboporax Bbiute 1500, koraa nuTanHe ¢ 67i0ka ynpaeieHHs Ha KJIallaH He ocTynaer, paoTa
cHcTeMbl 6yneT obecneyena. [Jaxe ecnu MHKpoONepekIiodaTesb He cpaboTaeT, paspeskeHHe B IPHCTABKY
NOCTYNHT M3 BbIXO[A YNpABJeHHA BaKyyM-KOPPEKTOPOM H YIAEPXHT 30J0THHK NpHcTaBkH OIIXX B
paboueM NOOKEeHHH.

Ha mHorux xap6roparopax ectb HedOCBepeHHble NPHIMBBI NOI 3Ty CHCTeMYy (06 3TOM pac-
cka3biBanoch Bbimie). OHa HHKOTAA He MCIMONB30BANach, TaK, KaK 3aBOO-H3roToBHTENb ([IAA3) Tak
H He cmor ofecleyHTb CBepJecHHe OTBEPCTHHl yNpaBiieHHs BaKyyM-KOPPEKTOPOM C JOCTaToO4HOH
TOYHOCTB IO, TO €CTh HEMOCPEACTBEHHO Y KPOMKH APOCCE/IbHOM 3aCTIOHKH.

OnHako He clenyeT Ge3 kpaitHe#t HyX /bl CHEMAaTh MHKPOIIEPEKIII0MaTeNb; OH Bellb, KPOME BCETO
npoyero, obecneuHBaeT Gonee Msrkoe NepekmtodeHHe cHcteMbl. Orteepctde 0,6 MM ycTpaHseT
MyAbCaUHH B CHCTEMe YNPaBjieHHs BaKyyM- KOPPEKTOPOM, KOTOPble BO3HHKAIOT H3-3a NONepeMEHHOTO
HAacOCHOTO JeACTBHA MOpUIHEH Ha BcachiBaHHe. IlynbcHpyromiee paspeXcHHe “depraer” yepes
guadparMy M HITOK MOABHXHYIO IUIAaTy MeXaHH3Ma BaKyyM-KOPPEeKTOpa, 4eM M YCKOPSeTCs H3HOC
NONUHKIHHKA, HA KOTOPOM 3Ta 171aTa yCTaHOBJeHa. [0 HabnoaeHNAM, MOALIHITHHKH NOC/Ie YCTAHOBKH
ZeMIdepa Cyxar Joablie.

Ecnu Bbuuenmui U3 crpos MHeBMOIEKTPOKanaNaH 3aMeHHTh HedeM, TO MOXHO YCTaHOBHTH
3/IeKTPOMAarHHTHBIH KJ1aNaH, COracHO NpeAcTaBneHHOM Ha pHC. 1.9 cxeMe.

Jins 3TOro HeoOXOAHMO KianaH 3KOHOMaH3epa 2 COeAHHUTH HANPAMYIO C BIYCKHBIM KOJUIEKTO-
pom 3 TpyOkoit 4. A npoBOZ ynpaBsieHHs THEBMONEKTPOKAIANaHOM MOKIIOYHTD K 3EKTPOMAarHUTHO-
My KJIalaHy, KaK [I0Ka3aHo Ha cxeMe (puc. 1.9).

Puc. 1.9. Cxema nofkmoueHHs nepeaenanioi cucrembsr "KACKAT™:
1 aneKTpOMarHHTHBIN KNanaH; 2 - K1anaH 3KoHOMai3epa; 3 - BIfyCKHOM KOJLIEKTOP;
4 - TpyGka 1oiBofia pa3pexeHHs; 5 - MHKpOIiepeKITiouaTesb Ha kKapoiopaTope;
6 - anexTpoHHBIH 610K yNpaBleHHs; 7 - KaTyIuKa 3aXHraHHs,;
8 - BBIKIIIOYATENb 3aXKHIAHHA; 9 - AKKyMY/ATOP.
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dnexkrpoHHblil 610k ynpasienns 18 (puc. 1.2), aBaseTcs BaXKHOH COCTaBHOMN YaCTbIO CHCTEMBI
ynpagnehus JI1XX. Ox ynipaBnseT paGoToi aNeKTpPONHEBMOKIanaHa, PeryHpys €€ B 3aBHCHMOCTH OT
4aCTOThI BPaILEKHs KOJIEHYaTOro Bajia. Y 610ka aBa rpaHHYHbIX PEXXHMA pabOThI.

YTo6B1 1IPOBEPHTH HCTPABHOCTh 6/0Ka yrpaBieHHs, HEOOXOMHMO Ha XONOCTOM XOHy CHSTh
IUTEKKEP C OAHOTO M3 BHIBOJOB MHKPONEPEKITIOYATENS, @ 3aTeM, MEIICHHO OTKPbIBas APOCCENbHYIO
3aCJIOHKY, OBBICHTL 060POTHI 10 TOPOTa OTK/IIOYEHHS (NoTKT), IPOHCXOAHT OTKIIOYEHHE TONOKHTE b=
HOro NOTeHLHaNa Ha KleMMe | (HanpsbkeHHe Ha BbIBOAE He HOMMKHO npesbiwarh 1,5 B). Ilpu atom
ABHTaTeNb JOMKEH paboTaTh ¢ mynbcalHeil 4acTOThl BpalleHHs (OHa XOPOLIO 3aMeTHa Ha ClTyX). 3ToT
aBTOKO/EOATENBHbIN PEXXHM CBHIETENLCTBYET 00 HCIPaBHOCTH BCEX MIEMEHTOB CHCTEMbl, KpoMe
MHKpOHepeKIIoyaTes, KOTOPbIH IPOBePAIOT OTAETBHO (CM. BbILLE).

IlpHu cHikeHHH 0GOpPOTOB ABHraTesIs 10 HOPOra BKIIOYEHHA (Nski) - Ha KIeMMe 1 nossasercs
NOJIOKHTEAbHbIH noTeHHa (10 B).

Ecnu BbI3BaTh aBTOKOJE0aHHA He ylaerTcs, a 3KOHOMai3ep H NHEBMOAMEKTPOKIANIaH CHCTEMBI
HCIipaBHbI, TO HEHCIIpaBeH OIOK yrpaBneHHs.

OTCyTCTBHE NONOXHTENBHOTO HOTEHIMana Ha kiemMe | (TIpH HATHYHH TIOJOXKHTENBHOTO Tio-
TeHLHAIa Ha kileMMe 2 H OTPHLATENBHOTO Ha KileMMe 3) TOBOPHT O HEHCIIPaBHOCTH 610ka M HeoOxoH-
MOCTH €ro 3aMeHbI HJTH PEMOHTa.

Huxe TIPHUBCACHBI NPHHUHITHAIBHBIC CXEMbl H MOHTAXXHBIC 1J1aThl 3aBOACKHX 610K0B ynpasne-
s DIIXX u paspaboTakHble 4aCTHBIMH aBTOPAMH IPHHIMIHAILHEIE CXEMbI - CHOCOOHbIE, B CTydae
CaMOCTOATENBHOTO H3rOTOBEHHS, 3AMEHHTh IPOMBILLIIEHHbIE 06Pa3LIbl.

MHorHe 610KH HMEIOT CXOAHYIO KOHCTPYKLIHIO, a 1I0 Pa3BOJKE KOHTAKTOB JIOAHOC b0 COBIIAJIAKOT.
TIoaTOMY NpH HEOOXOXMMOCTH OHH GTOK MOXKHO 3aMEHHTD Ha APYTOit, HO IPH 06A3aTeIbHOM YCIIOBHH:
npenonaraeMbli 115 3aMeHbl GJI0K JO/DKEH HMETh TOPOTH cpabaThIBAHHA He HHXKE, YeM Y 3aMEHAEMOTO,
HHade noce OTIyCKaHHs NeNaTH rasa (aKkceJepaTopa), ABHraTesb IipH BbIXOZIE Ha XOJOCTOH X0 MOXKET
3amoXKHyTb. HeoGX0MHMO OTMETHTB, 4TO IIpH TaKOH 3aMeHe POH30HAET HEKOTOPOE CHHKeHHE 3 dex-
THBHOCTH pa6(m,1 3KOHomaﬁ3epa, 370 CBA3aHO C PaHHHM BO300HOBJIEHHEM n0oAa4H TOMJIMBA NPH TOPMO-
sKeHHH aBHrateneM. [10aToMy BCE ke JTydllle HCTONb30BaTh OJI0K YIIpaB/IeHHs TOTO e THIa (MJIH OTpe-
MOHTHPOBATh BBILIEAIIHI H3 CTOS) HIH KyTUIEHHBIH 670K HaCTPOHTh Ha COOTBETCTBYIOLIHE BallleMy
ABHraTeNio NOPOrH cpabaTbIBaHHA, TH60 H3TOTOBHTD.GIOK CAMOCTOATEbHO HACTPOUB Ha yKa3aHHbIE B
Tabnuue 1.2 noporx cpaGareiBaHHs.

YeTrIpEXUTHIPHKOBBIE OTOKH MOXKHO 3aMEHSATh H Ha CEMHIUTHIPbKOBBbIE (O KOTOPBIX Oyaer pac-
CKa3aHO HHXXe), BKIIIOYHB HX IO CXeMe NPHBeAEHHOM Ha pHc. 1.25.

Hpumeuanne.

ANTOPHTM MOHCKA HEHCIIPaBHOCTEH B .CHCTEME YTIpaBJIeHHs 3KOHOMAii3epoM NPHHYANTEILHOrO
XOJIOCTOTO X0/1a FIOKa3aH Ha pHc. 1.24.

Taxkum oGpa3oM, ecnmH Bbl BeIACKHIHM, YTO moBpexaeHa avapparma 12 (puc. 1.2) xianaxa
akoHoMai3epa [1XX, a 3aMEHHTb €€ HeueM, MOKHO BPEMEHHO, YCTAHOBHTH NOJ He€ pa3pe3aHHBbli
Kyco4eK UUIAHTa HJIH TIONOBHHKY NPYXHHKH OT LIETKH ‘KHrylé€BCKOTO” TeHepaTopa, TeM CaMbiM
IIpHIKaB IUTOK KJIaaHa K BAHTY KOJTHYECTBA.

Ecnm e npuunHa oTkasa cucreMbl “Kackan™ 3axmodaiach B HEHCIIPABHOCTH THEBMOJJIEKTPO-
KJanaKa, TO J0eXaTb JI0 MeCTa PeMOHTa MOXHO, COSHHHB OHOM M3 IUTaTHbIX TpY6Gok (14 uan 15)
CHCTEMBI, HalpAMYIO BITyCKHO# KojutekTop 13 ¢ kiananoM skoHoMaitsepa 9 (puc. 1.2).

TpH HeHCHPaBHOCTH MHKPOIEPEKIIIOHaTe s, MOXHO POCTO 3aMKHYTh €T0 KJIEMMBI IIEPEMBIYKOH,
TipH 3TOM THEBMOJJIEKTPOKIIanaH GyeT BKITIOUEH.

B ciyyae BbIxOfia M3 CTpOs 3/EKTPOKHOro G10Ka ynpaBieHHs H HEBO3MOXHOCTH 3aMeHbI ero
cpa3y Ha Ipyroii, MOXKHO 3aMKHYTb NIEPEMBIYKO# BHIBOIBI 1 M 2 Ha KIIeMMHO# KOJOJKE OAXORsLLeH K
G/IOKy, TEM CaMbIM IIOaB TeM CaMbIM NOCTOSHHO HaNpsYKEHHE Ha NHEBMOIYJIEKTPOKIAnaH. JTO aacT
BO3MOXXHOCTD IO€XaTh 10 10MA HIIH MECTA PEMOHTA,

HecMorps Ha To, 4T0 paGoTa ABHTaTens NPH 3TOM CTaGHIIM3HpYeTCs, BCE 3TH MePbl MOXHO
CYHTATh BPEMEHHBIMH, T. K. B pe3yIbTaTe HX npHMeHeHHs cHcTeMa JIIXX paGotate He Oyner, uto
TIPHBEZET K HEKOTOPOMY YBETHHYEHHIO pacxona OeH3HHa M moBbleHHI0 Boibpoca CH, ymeHbuIeHHIO
3¢ PeKTHBHOCTH TOPMOXKEHHA ABHTATEIEM
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1. DnexTponnsii 6ok ynpasaenns XX 25.3761

Brewnnii Bua 610ka nokasas Ha puc. 1.10-1 1 1.10-2.

TIpHHUHIIHABHbIE CXEMBI IipecTaBeHbl Ha pHc. 1.11, 1.13 (Bapuanr 1), puc. 1.15, 1.17 1 puc.
1.19.

MonTaXHbI€ BaThl TPHBEACHBI Ha pHc. 1.12, 1.14, puc. 1.16, 1.18 1 1.20.

XapakTepHCTHKH Gioka ykasaHbl B Ta6n. 1.2.

Ipunuun pabots! anekTpornoro 6noka 25.3761 (puc. 1.11, 1.13)

dopMHpOBaHHE CHTHAJIA YIIPaBJIEHHA THEBMOAIEKTPOKIaIiaHOM:

- Ilpu 3aKpbITO# APOCCENbHOMN 3aC/IOHKE (KOHTaKThl MHKPONEPEKNTIOUaTeNisi Pa3OMKHYTBI) HM-
IyNbChl HanpsHKEHHs, NPONOPLHOHANbHbBIE HaCTOTE BpallleHHA KOJEHYaToro Bajia, MOCTYHAloOT C nep-
BHYHO OOMOTKH KaTyLIKH 3a)KHTaHHs Ha BBIBOX 4 MHKpOCXeMbl A1 H Yepe3 He€ Ha BXOJI IOy IPOBOJIHH-
KOBOTO KJI104a, cobpanHoro Ha Tpansuctopax VT1 v VT2. Bo BpeMs e CTBHA HMITY/IbCa KITIOH OTKPbI-
Baercs H koHzeHcatop C2 3apskaercia. B nmaysax Mexay HMnynbcaMu koHaeHcatop C2 3apskaercs.
Bpems 3apsga, a ciaenoBaTenbHO, H Hanpsbkehne Ha C2 yBeNHYHBAETCS C YMEHbIUEHHEM 4acTOThI
BpaLlUeHHS KOJICHYATOro Basa.

ITpu yacToTe 60MBIIIE YACTOTHI XOTOCTOTO X0/ HaNpshkeHHe Ha koraeHcaTope C2 mano, Tpansuc-
Topel VT3, VT4, VTS5, VT6 3akpbiBatoTcs H Ha HHEBMOIEKTPOKIANAH HaNps)KEHHE He NOJaéTcs.
Kranian 3akpbIBacTCs M Tof1a4a TOILIHBa nipekpalaercs. Yactora Bpamenns KB nanaer.

TpH HacToTE MEHbIIE YaCTOTHI XOJOCTOTO X0/1a KOHAeHcaTop C2 BO BpeMsl fiay3bl MEXKY HMITY/Tb-
CaMH YCIieBaeT 3apAANTbCA 10 HANmPsXKeHHs, MPEBBIIAIGLIETO ONOPHOE HanpsAXKeHHE OPOrOBOTO e~
MeHTa, coGpaHHOro Ha TpansHcTopax VT3, VT4. Tpansuctopsr VT3, VT4 npH 3TOM OTKpBIBaiOTCS H
yepe3 MHKpocxeMy A2 HanpsbkehHe noma€rcs Ha Gasy Tpamsucropa VTS, KOTOpPBIH, OTKpbIBasAChb,
obecnevnBaeT OTKPbITHE BHIXOAHOTO TpaH3HcTopa VT6. Ha nHeBMO3IeKTpOKIIanaH npH 3TOM HOAaETCA
HanpsDKeHHe, KanaH cpabaTbIBacT H BKJIIOYAET T0avy TOMIHBA.

IlpH OTKPBITHH APOCCEABbHO#M 3aCTIOHKH KOHTAKThI MHKPONIEPEKITIOUaTe s 3aMbIKAIOTCA H Hanps-
eHHe OOpTOBOH CEeTH NOCTOAHHO NOCTYMNaeT Ha NHeBMOJJIeKTpokianaH. Kotopslit Gyaer mOCTOAHHO
OTKPHIT HE3aBHCHMO OT CHrHaa 6n1oka ynpasnenus 25.3761.

Hpumeuanne.

I1pu paGote Gnoka B kiaccuueckoit (GaTapeiitioif) CHCTeMe 3a)XKHraHHs C IiepBHYHON 0OMOTKH
KAaTYIIKH 3a)KHraHHsa Ha y3en ynpasienHs Gnoka 25.3761 (puc. 1.11 1 1.13) noctynaior KOpoTKHe
HMITYJIbCHI IHTIOCOBOH HOJIIPHOCTH aMILTHTY0# oxomo 300 B.

Ecnn Ha aBTOMOGHNIE HCHONMb3yeTcs GIOK 3aKHraHus (KOMMYTATOp) Y KOTOPOTO Ha HepBHUHON
OOMOTKE KaTYWIKH 32KHTaHHS HMIYIbChl HMEIOT MHHYCOBYIO TIOJISAPHOCTb. To, YTOGHI 37€KTPOHHBIH
610k MOT paboTaTh OT MHHYCOBBIX HMITY/IbCOB, HEOOXOIHMA He CI0)KHas 1opaboTka.

Ot BIBO#OB S 1 6 MHKpocxembl Al K425SHK?2 nano ornasts aron VD1 KJ15225 (1o cxeMe Groka)
H 9TH BbIBO/IbI 3aMKHYTb NIePEMBIUKOH, a MO/ IPHNAATh K BbIBOAaM 2 H 3 (aHOIOM K BBIBOXY 2) 3TOi ke
MHKPOCXEMBbI.

OnBITHas KCTUTyaTallHs TOATBEPAHIA YETKY10 paboTy 3neKTpOHHOro 60Ka ynpaBieHHs Kak oT
MHHYCOBBIX HMITY/IbCOB, CHHMAEMbIX C HEPBHYHO#H OOMOTKH KaTyIIKH 3aHIraHHs, TaK H OT ITIOCOBBIX,
€CJTH BO3HHKJIa He0OXOAMMOCTh EPEKITIOUHTH 3aXKHTaHHE C MEKTPOHHOTO Ha LITATHOE - GaTapeiitoe.

2. OnexTpoHHbiH 610k ynpasnenns IIIXX 1402.3733
H ero monudukauun 1412.3733, 1422.3733
BHemnnit BuA 610Kk0B nokasa Ha pHc. 1.10-3.
IpHHLMAHATIPHAA CXeMa PEICTaBeHa Ha pHe. 1.21.

MoHTaxHas miaTa npuBeacHa Ha pHc. 1.22.
XapaxTepHCTHKH 6710KOB yKasakbl B Tabn. 1.2

Ipumeuanne.
MonudHkaiHH GIOKOB OTITHYAIOTCA TONbKO 3HA9EHHAMH IOPOrOB CpabareiBaHid, CM. Tabn. 1.3
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TY 37459.081-88

TY37450.033-79

128
25 . 3761
GENAHO B CCCP

Puc. 1.10. BHewHu# BUI 4eTIPEXIUTHIPLKOBLIX GJIOKOB YNIPaBJICHHs IKOHOMal3epoM:
1-253761-TY 37.459.081-86; 2 - 25.3761 - TY 37.459.033-79; 3 - 1402.3733
H uX Monu{HKaLuit
(maciuTab 1:2).
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Puc. 1. 11. [IpunuMnHansHas cxeMa Groka ynpasiaerus 25.3761 - TY 37.459.081-86
(HOMHHAJIBI feTateit NpHBeaeHb! I MaT HPEACTaBICHHBIX Ha. pHC. 1.12)

MHKPOCXEMBbI FIOKa3aHbI B BHAE 610koB Al H A2, cxeMa ¢ pa3BEPHYTHIMH MHKPOCXEMaMH NIOKa3aHa Ha

puc. 1.13.
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Puc. 1. 12. JIpa BappanTa MOHT@XHBIX MUI1aT 670K yrpasienus 25.3761 (MacmTab 1:1).
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Puc. 1. 13. TlpusuunuansHas cxeMa 6noka ynpaenenus 25.3761 - TY 37.459.081-86,
¢ pa3BEPHYTHIMH MHKPOCXEMaMH
(HOMHHAaNBI AcTaseil npHBeIeHbI JUIA MJAThl NPEACTABICHHON puc. 1.14).
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Puc. 1. 14. MoHTaxHas niata 610ka ynpasnenus 25.3761
(macwrab 1:1).
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Puc. 1. 15, IpuHunnuaneHas cxeMa 6noka ynpaenenus 25.3761 - TY 37459.033-79

(sapmasT 1).
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Puc. 1. 16. MoHTaXHas nnata 6noka ynpasneHus 25,3761 - BapHaHT 1
(mactuTab 1:1).
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Puc. 1. 17, ITpuruunuansHas cxema 61oka ynpasnenns 25.3761 - TY 37459.033-79

(BapHaHT 2).
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Puc. 1. 18, MonTaxHas niara 6noka ynpaenenns 25.3761 - sapHant 2

(macmra6 {:1).
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Puc. 1.19. [puanunuanshas cxema 6710ka ynpasieHus sxoHoMaiizepom 25.3761 (r. Kpachonap, 3-n “3UIT).
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Puc. 1.20. MoHnrakHas nnara 61oka ynpasineHHs 3koHoMaiizepom 25.3761 (r. Kpacronap, 3-a “3UIT”).
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Puc. 1.21. lpuanunnansuas cxeMa 6110ka ynpanieHHs IKOHOMal3epoM 1402:3733, 1412.3733 u 1422.3733
(MonudHKaiK GI0KOB OTIHYAIOTCA TONLKO 3HAYEHHAMH TTOPOToB cpabaThiBaHus, cM. Tabu. 1.3).
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Puc. 1.22, Monraxsas miata 61oka ynpasieHus akoHoMaiizepoM 1402.3733, 1412.3733 u 1422.3733
(Mozudukawy GOKOB OTIHYAIOTCSA TONBKO 3HAYEHHAMH NOporoB cpabarsiBanus, cM. Tabn. 1.2).
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3. Anajor 6.10koB ynpasiaennus 25.3761 u 14.3733
H HX MonHHKaNH#H

Hapuc. 1.23 nokasana cxema 61oka ynpaieHHs IKOHOMaNH3epoM.

Ero pa6oTa CHHXpPOHM3HMPOBAHAa C pPa3MbIKAHHEM KOHTAKTOB NpEPHIBATENA, YTO MOBLIIAET
cTaGHIIbHOCTH Noporos. KpoMe TOro, OH He GOMTCS CITy4aiHOro 3aMbIKaHHs BbIX0Ja 610Ka Ha KopIyc.

HMIynschl OT KaTyliky 3aXKHIaHHS NOCTYNaloT Ha pOpMHPOBATENb, COCTOALIMI U3 Anoaa VDI,
pesucropoB R1 + R3, u xonaencaropos Cl, C2, C4, crabunutpoHa VD2 u JTOrH4ecKkoro 3neMeHTa
DD1.2. Beskuit pas, koraa Ha Beixofe aneMeHTa DD1.2 nosBiseTcs HU3KHH ypOBEHD (a 3TO NPOMCXOAUT
€ YacTOTO# BCIBIMIEK B ABHraTENE), cpabaThIBaeT ONHOBHOPATOD, BLINOIHEHHBIH Ha 9neMenTax DD1.3 n
DD1.4. ®poHT HMNYILCOB Ha Bhixoe eMeHTa DD1.2 cosnanaert no ¢ase ¢ pasMbIkaHHeM KOHTAaKTOB
npephIBaTENA CHCTEMBI 3aKMIaHHUS, 2 Ha aBTOMOGHIAX ¢ GECKOHTAKTHOH TPaH3HCTOPHOH CHCTEMOH ¢
3aKpBIBAHHEM KITI0Y€BOTO TPAH3HCTOPA, KOMMYTHPYIOIIETO NepBHYHYI0 OGMOTKY KaTyIIKH 3aKHIaHHS.
Toaromy Tpurrep DD2.1 nepexsiouaeTcs B 3TH sxe MOMEHTBI. OH pabOTaeT B CYETHOM PEXHME, TO ECTh
YacTOTa BBIXOIHBIX HMMYJLCOB BABOE HHXKE YaCTOTHI HCKpOOGpasoBaHus. JUIMTENbHOCTh HMIY/ICOB
paBHa TEKyLeMY 3Ha4Y€HHIO IEPHO/1a TOBTOPEHHSA MMITYIbCOB CHCTEMBI 3aXXKHIaHHS.

Ilpu mosBneHHH UMIMYNIbca Ha MpAMOM Bbixoae Tpurrepa DD2.1 konnencatop C6, npensapu-
TenbHO pa3pshkeHHBIH Yepe3 enb R7, VD4 u BeIxoa Tpurrepa, MEINEHHO 3apsHKaeTcs 4epe3 pe3HcTop
R6 (npexmonaraeM, 4TO 4acTOTa BpalleHHs KOJEHYaTOro Baja ABHrartens 3aBeoMo Gonblue 06oux
noporos cpabaThIBaHus G10ka yrnipaBieHus ). [Tocie okoHYaHHs 3TOro UMNynbca koHaeHcaTop C6 BHOBb
GbICTPO pa3pshkaeTcs yepes Ty Xe Lienb. Pesuctop R7 orpannunBaeT Tok paspsaakH.

Tpurrep DD2.2 urpaet ponb jneMeHTa cpaBHeHHS TEKYLIETO 3HAUYEHHS TEpHONa MOBTOPEHHA
HMIYbCOB CHCTEMBI 3aXHIaHHA ¢ JUIMTENBHOCTBIO Npoliecca 3apaakH koHneHcaropa C6. [ockonbky
HanpskeHHe C 3TOr0 KOHEHCATopa HeEMOCPeACTBEHHO noxaiio Ha Bxox D Tpurrepa DD2.2, a Bxoa C
CBA3aH ¢ MHBEPCHBIM BbIxogoM TpHrrepa DD2.1, nocne okoH4aHHs yNOMAHYTOrO HMIy/Nbca TPUITED
DD?2.2 onpenenser, ycnen i1 koHaeHcatop C6 3apsaauThCs 10 NOPOroBOTO 3Ha4eHHS HaNpPsHKEHHS 10
sxozy D (0HO npuMepHO paBHO NONOBHHE HANPSHKEHHA MHTaHHA MHKPOCXEM ) HITH HeT.

Ecnu ycnen, To 3To 03Ha4aeT, YTO 4aCTOTa BPALICHHs YMEHBIUHIACH O NOPOIa BKIIOYEHHS (TIpH
yKa3aHHOM HOMHHaJe pesnctopa R6 ato okono 1200 06/mun). Toraa Tpurrep DD2.2 nepewstiountes us
HYJIEBOTO COCTOSHHA B eiMHNYHOE. Teneps ouepenHas 3apsaka konaeHcaropa C6 GyneT npoHcXOanTh He
TOJIBKO Yepe3 pe3ucTop R6, Ho 1 uepes nens R8 VDS, To ecTh koHAeHcaTOp C6 Tenephb OyaeT 3apskaThes
6sicTpee. JlanbHeliee yMeHbIIeHHe YacTOTHI BpalieHHs He GyeT NPHBOANTD K M3MEHEHHIO COCTOSHHS
6n0xa.

A BOT eCiM 4acToTa BpallleHHs MOBBICHTCA HAacCTONbKO, YTO MOCTE OKOHYAHHA MMIYJIhca Ha
Bbixone Tpurrepa DD2.1 HanpskeHue Ha koHaeHcaTtope C6 OKaXeTCS MeHbLIe YHOMSHYTOrO Mo-
POTOBOrO 3HauY€HMs HanpspkeHHs no Bxomy D Tpurrepa DD2.2, To 3ToT TpHITEp mepekmounTcs B
HyJIeBOE COCTOSHHE (NPH yKa3aHHBIX HOMHHanax pesucTopoB R6 1 R8 310 npousoiineT npuMepHo npu
1500 o6/muH). U3 cka3aHHOro MOHATHO, 1TO BBeneHHe uend R8, VD5 obGecneunmBaer rucrepesuc
(netneobpa3HocTh LKA cpabaTbiBaHns) 6710Ka 110 4aCTOTE BPaLEHHA KOJIEHYaToro Baia yeurarens. OH
CIY>KMT Il YCTPaHEHHs GeCKOHTPOIBHONO MHOTOKPaTHOTO MepeKnioueHHs B 30HE cpabaTbIBaHHs
6noka. OTclona ACHO, YTO MpH NOBLINIEHHOMN YacTOTe BpalieHHs Ha Bbixoxe Tpurrepa DD2.2 6yner
HH3KHil ypOBEHbD, 2 IPH IOHWKEHHOH BBICOKHH.

Knrouesoit ycunutens BeIxoqHoro Tpurrepa DD2.2 rinonHen Ha Tpansuctopax VT2, VT3. Ilpu
HYIEBOM COCTOSHHM TOTO TPHITEpa TPAH3HCTOPBI 3aKPHITHI, @ NPH E€AHHHYHOM - OTKPBITHI, YTO H
TpebyeTcs s NpaBHIBLHOH paboThl 6110k ynpaBieHUs.

Pesncrop R9, tpansucrop VT1 n auox VD6 coctaBnsioT ys3en 3amuThl OT 3aMbIKaHHS LENH
Harpy3kH (371eKTpOMarHMTHOTO Ki1anaHna). Ecii aBapuitHOro 3aMbIkaHus Her, To TpaH3uctop VT1 u quon
VD6 3akphITH H He YYacTBYIOT B paboTe 6moka. [1pu 3aMbIKaHHH OHHM OTKPBIBAIOTCA H IIYHTHPYIOT
IMHTTEpHBIH nepexox Tpansucropa VT2. Ilpu stom Tpamsuctopel VT2, VT3 3akpsiBatorcs, 4To
npefoxpanser 610k or Bbixoma M3 crpos. Jlnox VD7 3ammmaer Tpansuctop VT3 ot Benieckos
HanpshkeHHs CAMOMHIYKIIMH OGMOTKH 3JIEKTPOMarHHTHOTO KJlallaHa 3KOHOMali3epa. ™~

Cnaboroynagd uactb OnOka NHTaeTcs OT mapameTpHyeckoro crabunmsaropa Rl11, VD3.
®dopMHpoBaTEN OHOKPATHOTO HMIY/IbCA, COOPaHHBIi Ha pe3ucTope R4, koHaeHcaTope C3 1 aneMenTe
DD1.1, nossosser nocie BKIOYEHHS 3a)KHMTaHHA MPHHYAMTENBHO YCTaHOBHTb Tpurrepsl DD2.1 u
DD2.2 B HyneBOe H €AHHHYHOE COCTOSIHHE COOTBETCTBEHHO. IIpH 3TOM 3NMEKTPOMAarHMTHBIN KlanaH
JKkOHOMali3epa GyneT OTKphIT, a Tpurrep DD2.1 - roTop k aHanu3y mepHona MOBTOPEHHS HMIIY/bCOB
3KHTaHHA.

OnucaHHBIi OMOK MOXeT 3aMeHHTHb M000M 3aBOACKOM GMOK YNpaBieHHus, TpeOyeTcs NHIIb
YCTaHOBHTb CTaHAAPTHBIE IOPOTH cpabaTbiBaHus (Tabn. 1.2) - cHayana Mopor BKMoueHHs (noabopkoi
pesuctopa R6), a 3areM Brixmouenns (R8).
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NPpKU ABUXKEHUN
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MpoBepuTL HAREXHOCTL COBAVHEHNA

mEﬂMHMTb Mexay CoDOM BblBOAbI

: MUKpOnepekniouaTens.
nposoAoB ¢ npuGopamm ynpasnenus SMXX 3anyCTUTH GBUTaTENb.
‘ Hey fla OTperynipoBaTh UNM OTPEMOHTUPOBATY|
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BKnounTb 3aKMTaHNE W HaxaTb Ha BKIOUMTD 3aXUraHue U HaxaTb Ha
nenans akceneparopa neaanb akceneparopa
‘ la

[ THeBMO3NEKTpOKNanaH cpabatuiBaet

|| Npouncrums cucremy XX kapbiopatopa ]
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| PuiBku npekpawaiorca ] OTpemonTUposaTh un samenuTs BY |

Het

104UTb OT KnanaHa NNieCoBOM NPOBOA U
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aTapey C OTKNIOYEHHBIM BbIBOJOM KnanaHa
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}Her

OTkniounTb NPOBOA OT BbiBOAA 2 BY U
NOAKNIOUMTL TECTEP B PEXMME BONbTMETpa
Mexay 3TMM NPOBOAOM 1 “Maccoi’”.
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wHer
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| OTpeMOHTUPOBATL UNK 3aMEHNTL BY l

Puc. 1.24. AnropuTt™ nmoycka seucnpaBrHocTteil B cucteMe IITXX, ¢ 4eThIpEX ITHIPKOBEIMU OI0KaMH.
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Puc. 1.25. Cxema nogxmoyenns cucrembl "KACKAJL" ¢ ceMHINTHIPKOBBIM GIOKOM YIPaBiCHHA:
1 1 2 - poIYary ynpanieHns NpUBoJa APOCCETBHOM 3aCNOHKH, 3 - perdaxok MIT, 4 - Mukponepexmtouarens (MIT); 5 - Buarst kperienus MIT,

6 - ipoccenbHas 3aCIOHKa; 7 - BUHT Ka4ecTea; 8 - sakyymHas NOJIOCTH 3KoHOMaii3epa; 9 - KPbIILKA KlalaHa JkoHOMal3epa; 10 - BUHT KonH4ecTBa,
11 - urna kranana sxoHOMaitzepa; 12 - aadparMa, 13 - BIyckHOH KomIeKTOp, 14 - TpyOKa COENMHSIOMAs BITYCKHOM KOJLIEKTOP C ITHEBMO3/IEKTPO-
KIIanaHoM; 15 - TpyGKa coeHHSAIONIas THEBMOIEKTPOKIIANAH € IKOHOMaiH3epoM, 16 - mHeBMOJNIEKTpoKianaH (BTopoi BLIBOX MHTaHHA KianlaHa
MOAKMIOUEH K Macce, Ha PHCYHKE He MokasaH), 17 - pasrpy3ouHsiit Bexoz, 18 - anexrponnsiii 6ok ynpasnenus; 19 - K3, 20 - B3, 21 - AB
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Taga. 1.2. XapakTepHCTHKH 4eTHIPEXIUTHIPLKOBBIX 610KOB ynpasiaenss XX,

IMopor Mopor [MapenHe
Ta BKJTHOU €HHS OTKITIOUEHHSA Jlnana3oH A HanpsKeHHs
6 n Mozens (nskn), 06/MHH. | (notkn), 06/MHH. YacTOThI ApuTensHocTs MILTHTY] Ha
JI0Ka q q HMIy/IbCa, HMIynbCa,
NpaBIeHHs aBTOMOOHIIA acTora acToTa reHeparopa, e B BBIXOJHOM
M BKJIIOUEHHS OTKITIOYEHHS o ’ ’ TPaH3HCTOPE,
(fexn), T (forkn), I'ux. B.
BA3-2105;-07;-21; 1150 1500 .
25.3761 AJTK 2141-01 38+1,9 5042,5 1 +200 2,5%0,5 100£5 1,0
252.3761 M-2140; UK 412; 1250 1500 ) "
(2523.3761) K 21251 41,519 5042,5 1 +200 .2,5+0,5 1005 1,0
3A3-968M; 1500 1900 .
1402.3733 PAD 50%2,5 631756 1 +200 1,0+0,1 150+ 15 1,0
I'A3-24-10; PA®;
_46 . .
g | (A | 0| e oo | 10z01 | isoris | 1o
WX-21251; JIyA3-969M
PAD-22038; 1050 1400 .
1422.3733 VA3 35+1,75 5316,36 1 +200 1,0£0,1 150 £ 15 1,0
Ta6a. 1.3. XapakTepHCTHKH WECTHIITHIPbKOBBIX 6110K0B yripaBneHHs XX,
Hopor Hopor MNanenne
BKJIIOYCHHS OTKITIO4CHHS Jluanazon HalMpsKEHHS
6;2223 Mouznenb (nexn), 06/muH. | (Notkn), 06/MHH. YaCTOTBI JnntenbHocTs AMniTyIa Ha
aBTOMOOHA Yacrora Yactota reHeparopa, HMITYITbCa, HMITYbCA, BBIXOIHOM
ynpaBJIeHHA MC. B.
BKJIIOYEHHS OTKJIIOUECHHS I TPaH3HCTOpE,
(fskn), . (forkn), '
50.3761 BA3-2108;-09;-099; 1900 2100 .
(503.3761) |3A3-1102; AIK 21412-01| 633332 7013,5 1+200 25205 1005 0.7
501.3761 BA3 ¢ xapGropatopamu 1700 1900 .
(5013.3761) “Conexc” 41,5£19 63,33,2 1+200 25£05 1005 0.7
502.3761 A3JIK 21412 ¢ 1250 1500 .
(5023.3761) | xapGioparopams “O3on” 41,5+2,5 50£2,5 1+200 2505 1003 0.7




1.2.2. CHCTEMA ABTOMATHYECKOI'O YIIPABJIEHHS
IKOHOMAM3EPOM NPHHYAHUTEJBHOTI'O XOJOCTOI'O XO4A
JIJIS1 ABTOMOBRJIEHN YJIEKTPOMATHHTHBIM KJIANAHOM

Cucrema «Kackam» MoxeT GbITh YCTaHOB/IEHA Ha 10610 MOZieTb aBTOMOOUIIEH, HO IIPH YCIIOBHH
COOTBETCTBYIOLIEH 3aMeHBI KapOIOpaTOpa M YCTAHOBKH JAOIMOJHHTENBHBIX 37IEMEHTOB - HIEKTPOHHOTO
6710Ka ¥ THEBMOJJIEKTPOKITANaHa.

Bwmecte ¢ Tem Ha moaenax BA3-2103, 2106, 21021 cuctema «Kackan» WM eif monoOHas MOXET
6bITh ycTaHOBJIEHA M O3 3aMeHbl KapOlopaTopa H YCTAHOBKH ITHEBMOJJIEKTPOKJIIanaHa. Jleno B ToM, 4To
KapGIopaTop y STHX MoZeJieii aBTOMAIlHH HMeeT CIELHANBHBIH 3eKTPOMAarHUTHBIN KJIanaH B CHCTEME
XOJIOCTOrO XO/1a, MIpeIHa3HauYeHHBIH JUIA TIPEeKPaIleHHs NMOayH TOTUIHBHOM CMECH MOCNE BHIKITIOYEHHS
3aKUraHus (Bo u30exaHHe HEKOHTPOIHPYEMOM PabOThl IBHIaTeNs OT KAIHILHOIO 3aKUIaHHs). DTOT
KJIaNlaH H MOXeET ObITh HCIIO/IB30BaH Ha IPHHYAHTEIBHOM XOJIOCTOM XOZY.

DJIeKTPOMArHHTHBIH KJaanaH

Puc. 1.26. BHewrnu#t BUI 31€KTPOMarHUTHOTO KJIAMaHa.

OneKTPOMAarHuTHHI KianaH (puc. 1.37-a) ycTaHaBIHBAaeTCA B MECTE pa3MeLleHHs TOMIHBHOIO
JKHKJIEPA XOJIOCTOTO X014 IEPBUYHON KaMephl.

B kopnyce 4 (puc. 1.27) ycTaHOB/EH XHIJIEP | X010CTOrO X012 ¢ KATHOPOBAHHBIM OTBEPCTHEM A.
BHyTpH Kopryca HAXOUTCA HITIa 2, KOHELl KOTOPOH MPHXHUMAETCs NPY>XHHOH K OTBEPCTHIO A H Tiepe-
KpbiBaeT ero. C Ipyroii CTOpoHs! K KOpIycy KJIanaHa IpHNasH KoXyX 7 M HaieTa KaTy1ka 6 3nekTpomar-
HuTa. O6MOTKA KaTY1IKH HAMOTaHa IMATHPOBAHHBIM IPOBOJIOM.

Hauano o6MOTKH KaTyLlIKH IPHNasHO K WTEeKepy 8, a KOHew - K KOHTAKTHO# [U1acTHHE 5, KoTopas
Yepes KOpIyc KilanaHa 06ecreyHBaeT MeKTPHIECKoe COeTMHEHHE C MAaCCOH.

OG6MOTOYHbBIe JaHHbIE 3alIOPHOT0 KJaNnaHa:

YuCao BUTKOB ... . 3000 + 10;
[uameTp npoBona 6e3 H30JALMHH, MM . .0,14;
ConporuieHHE TPU 20°C, OM ..., 100+ 160.

Kranan pa6otaet cnenytounmM o6pasom. IIpH BKIIOYEHHH 3a)KHUTaHHS IO IeHCTBHEM IIPOTEKal0-
HIErO MO KATyLIKe 6 3MEKTPHYECKOro TOKa MIJIa 2 BTATHBAETCA B KAaTyLIKY H OTKPHIBAET OTBEPCTHE A.
ToruBo U3 3MynbCHOHHOTO Kojioaua (puc. 1.37-a) yepes kanan 5 u otBepctus A U B (puc. 1.27)
JKHKJIEpa XOIOCTOro X0/1a MOCTYNAeT B KaHau 6 (pHc. 1.37-a), riie CMEIHBAETCS ¢ BO3YXOM. IOCTYMNAl0-
LIHM Yepe3 BO3LYLIHBIH ukiep 4.

O6pasoBaBLuascs 3MyJIbCHs MPOXOIMUT Mo KaHany 6 M uepe3 otBepcTre 10 nocrynaer B 3aapoc-
cenbHOE MPOCTPAaHCTBO KapbropaTopa, ofecneunBas HOPMaNbHYIO paGoTy ABUraTeNs B PEXHME XOJIOC-
TOro X0z1a.

Ipu BBHIKITIOYEHHOM 3a)KHTaHHH THTaHHE KaTyIukH 6 (puc. 1.27) oTkmodaercs, H o AEHCTBHEM
NPYXHHBI WA 2 [epeKpHIBAaeT OTBEPCTHE A, TpeKpallas MOCTyIUIeHHe TOIUIHBA B 3aXPOCCENbHOE
NPOCTPAHCTBO M 06ecTIeYHBas MTHOBEHHYIO OCTaHOBKY JBHIaTess.

Kiianas, noCTaBjieHHBIH B BEPTHKAILHOE NOJIOKEHHE (HITION BHHU3), TOJDKEH cpabaThiBaTh NpH
HanpsbkeHHH He 6onee 9 B u temneparype 100 +2°C.

Ilpu nepe6osix B paboTe KIanaHa HeOOXOAHMO MPOBEPHTH COMPOTHBIICHHE KAaTyIIKH H, €CJTH OHO
OT/IH4AETCH OT HOMHHAIBHOTO, 3aMEHHTD 3aTlapHbIA KIIaNaH.

Jlnst IpOMBIBKH XHKJIEpa XOJIOCTOTO XOla HeOOXOMMMO BHIBEPHYTH KianaH M3 kapbiopaTopa U
BBIHYTh XHKJIED W3 Kophyca KinanaHa. [Ipu 9TOM crefyeT NpoBEpHTh, HET JTH MOBPEXKACHHH Ha KOHIE
HIIBI H Ha CeJIe XXHKIepa.
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Tepen ycTanoBKoH Kiranana HeOGXOMMMO YGEIUTLCA B TOM, YTO HITa EPEMEILACTCA B KOPHYC
6e3 3aenaHui H NIIOTHOTO NEPEKPBIBAET OTBEPCTHE B IKHKIIEPE.
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Puc. 1.27. YcTpoiicTBO 31€KTPOMAarHHTHOTO KIaNlaHa:
1 - XHKJIEP XONOCTOro X0/1a; 2 - HrMa; 3 - YIVIOTHHTENBHOE KONBLO; 4 - KOPITyC KiIaMaHa;
S - KOHTAaKTHas TUIACTHHA; 6 - KATYIIKa; 7 - KOXYX KaTyLlkH; 8 - 1mTekep;
A - kanu6poBoyHOe 0TBepcTHE; b - oTBEpCTHE A4 BHIXOA TOMUIHBA B S3MYJIbCHOHHBIH KaHaI.

M Tak npH HalM4HH 31€KPOMAaTHHTHOIO KJIalaHa Ha Kap6lopaTope BBEICHHE CHCTEMBI YIIPaB-
nenns JIIXX cBoAHTCA K YCTaHOBKE JaTYHKA 3aKPLITOTO ITOIOKEHHA IPOCCENBHON 3aC/IOHKH, a TaKoKe
3J1IEKTPOHHOTO O/10Ka, KOTOpbIH Ha OCHOBaHHHM HH(OpMALMH O YaCTOTE BPAILEHHS KOJIEHYATOrO Bajna
JBHraTens BHIpabaThIBacT CHIHAJ, YIIPaRJAOLIMI paboToi kiamnaHa .

B KkauecTse JaTyMka MOXHO HCIIOb30BaTh MHKpOTEpPEKTIONaTENb, KaK y kap6lopaTopa aBTo-
Mobuns BA3-2105 ¢ cictemoit «Kackam» (4epréx KpOHIITeliHa KpeIUIeHHs MHKDOIEPEKIIouarens B
HaTypaJibHY1O BEJMYMHY TokasaH Ha puc. 1.28). Ilpu 3TOM mpHaéTcs HECKONBKO H3MEHHTH TPHBOX
npoccens kapbroparopa. Jipyroi BapHaHT yCTaHOBKH JaT4HKa IOKa3aH Ha puc. 1.37.

BJoKH ynpaBieHHs JIeKTPOMATHHTHLIM KJIalaHoM

B kauecTBe 3IEKTPOHHBIX ONOKOB MOXHO HCIIO/NB30BAaTh 3aBOACKHE ONOKH YIpaBileHHA,
ONHCAHHBIE BbILIE (CXEMa MONKIIONECHHA aHAJIOTHYHA TOMH, YTO NMOKa3aHa Ha pHuc. 1.2), win camocTos-
TEABHO H3TOTOBHTS €TI0 10 O/IHOM M3 IIPEIaraeMblX CXeM, YaCTHBIX pazpaboTok.
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Puc. 1.28. KpoHmTeitH KpenieHUs: MHKpoTlepekmodarens cueteMsl «Kackan» (Macura6 1:1).
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1. DaexTpoHHbIii BNI0K ynpaBiieHHs
Ha Mukpocxemax K511 cepun

OnexTpoHHbIH GIOK MOXHO M3rOTOBHTb 0 HECJIOXKHOJ cxeMe, H300paxeHHO#H Ha puc. 1.30.
AKTHBHBIMH 3neMeHTamH Onoka sBnsioTcs fBe MukpocxemMbl DD1 i DD2. Ha pesucropax R1 + R3,
konaencaropax C1 + C3, nnonax VD1, VD2 u norndeckom anemente DDI1 1 cobpan dopmuposatens
HMITYJbCOB, OCTYNAIOIIMX OT KOHTAKTOB MPEPHIBATENS CHCTEMBI 3a)KHIaHHs aBuratens. Tpurrep D2.1
CHYXHT JUIS BBIIC/ICHHA [IEPHOMA IOBTOPEHHA 3THX HMITybcoB. Uepes OydepHerii anement DD1.2 cur-
HaJl TIOCTYTIaeT Ha POPMHPOBATENL BPEMEHHOIO HHTEPBaJIa, COCTOALIMI H3 KoHaeHcatopa C6, pesuc-
TopoB R4, RS u anementa DD1.3. Tpurrep DD2.2 cpaGarbiBaeT npH NOBILIEHHON YaCTOTE BPAIUECHHS
KOJIEHYATOro Bania (TIOBBILICHHON YCIIOBHO MOXHO CYHMTATh YacTOTY BPALUCHHA, NpeBbiaolyo 1500
06/MuH). Onement DD1.4 pabotaer ycuantenem momHoctH. KoHTakrsl Mukponepekmouarens SF1,
KHHEMAaTHYECKH CBA3aHHOTO C NIPHBOAOM APOCCENA KapOlopaTopa, Ha CXeMe MOKa3aHbl B MOJIOKEHHH,
COOTBETCTBYIOILEM 3aKPHITOMY IPOCCEITIO.

TTpu MHHHMAaJIBHOM YaCTOTe BPalllEHHA KOJIEHYATOrO BaJla JBUIaTeNd Ha XONOCTOM XOay (OKONO
800 06/MuH) pene K1 BBIKIIOYEHO M Yepe3 ero 3aMKHyTble KOHTakTs! K1.1 1 06MOTKY 3/1eKTpOMarauTa
KJIalaHa MPOTEKaeT TOK, YTO 00eCeYHBAET HOPMAJILHYIO [IO/a4y TOIUIHBA Yepe3 CHCTEMY X0aa KapOio-
paropa.

INocne HaxaTHA Ha MeJans ynpaBJeHHA APOCCENEM MONBHXHON KOHTAKT rpynmsl SF1 nepexo-
qaeTcs B HHKHee [0 cXeMe nostoxkeHue. ITpu 3Tom BKmouaetcs pene K1, ero konrakrs! K1.1 pasmpikator-
csl, HO KJIalaH OCTAETCS OTKPBITHIM, TaK KaK TOK 4Yepe3 OOMOTKY ero 3JIeKTPOMAarHMTa NpOAOKaeT
IPOTEKATh Yepe3 KOHTAKTH SF 1, H TONIMBO NPONO/KAET MOCTYaTh K ABHraTento. TakuM 06pa3oM, ipu
HaXXaToH NelajiM aKcesiepaTopa paboTa IBUTaTeNs He 3aBHCHT OT 6J10Ka yIIpaBICHHUA.

Eciu oTyCTHTH MEAah NpH 4acTOTE BPAlLEHHs KOJIEHYATOro Bajia, MPEBBILUAIOLIEH 3alaHHOE
3HayeHHe (okono 1500 06/MuH), To pene K1 octanercs BmodeHHbIM (koHTakTsl K1.1 pasomkHyTsI). B
3TOM Cily4ae 0OMOTKa KianaHa GyAet 06ecTodeHa, IOCKONBKY NPH OTIYCKAHHM MeAa KOHTakTel SF1
BHOBb TEPEHAYT B NEPBOHAYAILHOE MOJOXKEHHE H MO/a4a TOIUIMBA Yepe3 CHCTEMY XOJIOCTOro Xona
kap6ropaTopa npexparutcs. IIpH yMeHbIIEHHH YaCTOTHI BPAIIEHHs KOJIEHYATOro Bajla IBHraTeNs A0
1500 o6/MuH pene Kl BbITOYaeTcs M Mojadya TOIUIMBAa BO30GHOBAeTcdA. CienoBaresibHO, KiamaH
npexkpallaeT moAady TOIUIMBA HA BCEX DPEXHMMAX, XapaKTEPH3YIOIHXCA MOBHIUEHHOW 4acTOTOH
BpalIEHHs BaJla IBHraTeA [IPH 3aKPBITOH POCCenbHOM 3acoHKe kap6lopaTopa, T. €. Ha pexumax ITXX.

PaccMOTpHM BpeMeHHYIO IHarpaMMy HanpsKEHHH Ha BHIXOZIEe HEKOTOPBIX 37IEMEHTOB 0J10Ka (pHC.
1.29). Ha Beixone snementa DDI.1 dopmupyercs MMnynbcHas NoOC/HENOBATENbHOCTh C TEKYLIMM
3HauenueM neprona T. ITpu HaxkaTol nenany akceneparopa Tpurrep DD2.2 610kHpoBaH B EAHHHYHOM
cocTosAHHMH. a TpHrTep D2.1 paboTaeT B CYETHOM peXHME, OITOMY Ha BbIXOAAX d1eMentoB DD1.2
DD1.3 $popMupy1oTCS HMITYIBCHI ¢ NEPHOAOM MOBTOpeHus. paBHbiM 2T. Ha Beixone anementa DD1.3
(HOpMHPYIOTCS HMITY/IBCHI C NAY30H tn, KOTOpas H3MEHAETCS CNIENAYIOLMM 00pa3oM: IPH HU3KOH YacToTe
BpAILICHHS BaJla ABHTaTeNA, KOIAa MEepHOJ MOBTOPEHHA MMNYIbCOB T GOMblIEe HEKOTOPOTO 3aAAHHOTO
3Hadenus T, T. . ipu £ >T tn= T (puc.1.22); npH NOBBILIEHHOH YaCTOTE BpallleHHs Bajia, KOraa NepHos
NOBTOpEHHs MITYbcoB T MeHbLe T, nay3a paBHa T (puc. 1.29-6).

Ipu oTmymeHHO# nenany ynpaeieHus apoccesneM kapoloparopa Tpurrep DD2.2 paGotaer kak
97IEMEHT CpaBHEHHUS TeKyllero 3HaueHus T ¢ nay3oii T. TToc/e OTHycKaHHA neJalM YacToTa BpAILEeHHs
BaJIa JBHTaTesA yMeHbluaeTcs (nepuol T nOBTOPEHHS HMITY/IbCOB YBEHYHBAETCA), H B MOMEHT, KOIIa
TEKylllee 3HaYeHHe epHoa MOBTOpeHHs T NpeBLICHT T, TPHITEDP BO3BPALIAETCS B HY/IEBOE COCTOAHHE.
1ot npouecc nokasax Ha puc. 1.29. Jins HamIAAHOCTH 3Ta BpEMEHHAs /IHarpaMMa yTpHpPOBaHa, PEaJIbHO
[epHOJ NOBTOPEHH S HMITY/ILCOB CHCTEMBI 32)KHIaHHA HE YBETHUMBAETCA, CTOb OBICTPO.

JUns 4eTHIPEXTAKTHOTO YETHIPEX IMIHHAPOBOTO [BHIaTe/Isk Ha YacTOTE BPAILCHHS Bana, PaBHOH
1500 06/MuH, I€pHOI IOBTOPEHUA HMITYBCOB CHCTEMBI 32XKHTaHHS paBeH 20 MC, T03ToMY $OPMHpPOBa-
TeJIb BPEMEHHONO HHTEpBaia JOJKeH ObITh HacTpoeH Ha 20 Mc. DT0 3HaYeHHME OMNpenesseT nopor
BO30OHOBJICHHA NOAA4YH TOTUTHBA.

Ecnu ycTaHOBHTH 3TOT nopor Huke 1500 06/MuH, To 3d$HEeKTHBHOCTH 3JKOHOMaii3epa HECKONIBKO
BO3PACTET, OJHAKO IPH ITOM YBEJIHYHTCS BEPOATHOCTH CIIY4YaeB, KOTIA ABHraTel b, 0COOCHHO HENOCTA-
TOYHO IPOrPETHIii, MOKET OCTAHABIHBATBCH.

Bce pe3ucTophl IOMKHBI HMETh MOMHOCTH paccesHus ue menee 0,5 Bt Kongencarop Cl -
GymarHslii Ha pabouee Hanpsbkenne okoso 300 B. Konaencarop C6 xenarensno ucnonp3o8ath K40Y-2
win K40Y-9. Konnencarop C7 - K50-6. OcTanbHble KOHAEHCATOPHI - kepamuueckue. Pene K1 - POC-10,
nacnopt PC4.254.303.

Jina HanaXXMBaHHs HEKTPOHHOIO 6JI0KA NOHAROOHTCS TEHEPATOP NMPAMOYTONLHBIX HMITYJICOB H
ocuuniorpad. [eHepaTop HOMKeH HMETH BHIXOAHOH CHTHA TIOJIOKHTENBHOM OAPHOCTH aMILTHTYZIOH
10 + 15 B, npu 3TOM NEPHOI MOBTOPEHMS HMIYILCOB HY)KHO YCTAHOBHTH He Menee 20 Mc (4acToTa
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cnenoBanus - He Gonee 50 I'n). Kontaxte! Mukponepexmouatens SF1 nomkHbl HaXOOMTECS B [OJOXe-
HHH, TIPOTHBOTIOJNIOKHOM TNOKa3aHHOMY Ha cxeMe. Brison 1 Tpurrepa DD2.1 oTiumoyaloT v cOeqMHSIOT
€ro ¢ BHIXOZIOM reHeparopa. Jlns u3aMepeHus JUIMTeNbHOCTH nay3hl T Brixon 3neMenrta DD1.3 (BeiBoz 8)
COeqUMHSIOT C BXoAOM Y ocumniuiorpada H noaAdHparoT pe3uctop R6 10 nomydyeHHs M TENBHOCTH ay3bl
20 Mmc.

Tlepen npoBepkoii paboThl G10Ka YnpaBI€HHA Ha aBTOMOOHE (TOAKTIOYEHHE GIOKA IPOH3BOAMT-
cs no cxeme Ha puc. 1.30) 18 BH3yalIbHOIO KOHTPOJA MapajiefibHo 06MOTKE KIanaHa MOAKIIYaloT
CBETOAMOJ. 3alyCKaloT W MpPOrPeBaloT ABHIaTellb, YCTAHARIMBAIOT YacTOTY BPAILECHHS Bajla, COOTBE-
TCTBYIOILYIO XOJOCTOMY XOmy. [lalee OCTaHaBNHBAIOT [JBHraTeNb M PEryIMpYIOT paboTy NaTdyMka
3aKpHITHA Apoccens kapOropaTopa. Meroanka 3T0# onepaniy moapoGHO ONHCaHA BBILIE H NMOITOMY
3[€Ch HE PACCMaTPHBAETCH.

CHOBa 3amycKaloT JBHraTenb M, MPHOTKPHIBas APOCCENb, YCTAHABIMBAIOT YacTOTY BpallleHHUs
Basna 6onee 1500 06/mun. Ilpu nocaenyromeM pe3koM 3aKpbIBAHHM APOCCENs CBETOAMOI NOMKEH Ha
HEKOTOpOE BPEMsA NOTAaCHYTh, @ 3aTEM BHOBb 3aropeThcA. YeM BhIllle YaCTOTa BPAILEHHA, IO KOTOPOH
npeaBapuTeIbHO Pa3rOHSETCS Bajl ABUTATENs, TEM JObLlIe IOMKHO ObITh BPEMS II0raCaHHs CBETOAHOAA.
B cBsizu ¢ pas6pocom mapameTpoB cTabunutTpoHoB VD3, VD4 MoxeT noHanoOMTLCS peryaMpoBka
dopmupoBaTens UMIyabCOB. ECIM mocie pasroHa ABMraress N0 YaCTOThI BPAlllEHUS Baia, OAH3KOH K
MakCHMaJibHOM (0Koj10 6000 06/MHH), TOCTEAYIONIEM 3aKPBITHH JPOCCENS, JaMIIa FACHET He Cpa3y, a ¢
HEKOTOPHIM 3ana3AbIBAHHEM, TO HEOGXOMMO HECKOJIBKO yMEHBIMTL HOMHHAJI pe3HcTopa R3

3areM HeOOXOAMMO IIPOBEPHTH FEPMETHYHOCTD KJIanaHa Ha KapGropatope. ITpu paGote nBurarens
Ha MHHHMaJIbHOH 4acTOTe BpallleHHs HYXHO OTKIIOYHTh OOMOTKY KJIamaHa, 3TO JIOKHO BBI3BATh
GLICTPYIO OCTAaHOBKY ABHrartens. Ecin ABHratens ocTaHaBIMBAaeTCA HE Cpa3y, 3HAYHUT KIIaNaH He repMe-
THYEH M HE CMOXET 00eCIIeYuTh HOPMAJILHOH paboTHI SKOHOMaH3epa.

JHanee npoepsioT paboTy 0/10ka ynpaBJIEHUA IPH ABHXXEHHH aBTOMOGHIA. CBETOAHON OKEH
KPATKOBPEMEHHO FaCHYTh ITPH BCEX NMEPEKITIOYEHHAX NEPENaY, a TAK)KE FACHY T Ha JUTHTEILHOE BPEMS HA
peXHMax TOPMOXXEHHs JBHraTeneM. B cBA3M ¢ TeM, YTO mpephIBaTeNb CHCTEMBI 3aKUTaHHS NepefaeT
HHPOPMALIHIO O YACTOTE BPAllIEHHs BaJla IBHTATeNs C HEKOTOPbIM HCKXXEHHEM, TOJ1€3HO IPOKOHTPONIH-
PpoBaTh MOpPOT BO306HAB/IEHHS TIOAA4YH TOIIHBA B JBHXKEHUH. JUIs 3TOro ClieflyeT pa3orHaTh aBTOMOGOHIIL
JI0 CKOPOCTH OKOJIO 50 KM/, a 3aTeM Ha MpAMOH Nepenaye, OTIYCTHB MEaTb YIPABIEHUS APOCCENEM
(1ipH 3TOM CBETONHMO/ OMIKEH NMOTACHYTh), ONIPENETHTH IOKA3AHHE CIHAOMETPA B MOMEHT, KOIIa CHOBa
3aropurcs cBetoauond. Ilpu mpaBunbHOH paGoTe 610Ka 3TO MOMKHO MPOH3OWTH TPH CKOPOCTH
aBTOMOOMIA 0KOJIO 35 KM/4. ECiii cKOpOCTD, MPH KOTOPO# 3arOPUTCA CBETOAMO, BHILIE YKa3aHHOH, TO
cnenyet momo6parh pesucrop R6 Gonbero HomuHana. Ilocne npoBeneHHs yKka3aHHBIX omepaumii
HaJlaKMBaHHE 6JI0Ka MOXHO CYHTATh 3aKOHYEHHBIM.

Heo6xonuMo OTMETHTS, 4TO MCTIO/IB30BaHKE B GI0Ke HHTErpaabHbIX MHKPOCXEM BEICOKOTIOPOTO-
B 1orHKH (cepun K511) no3Bonino RoCTHYB BBICOKOH €ro IOMEXOYCTOHYHBOCTH, YTO IPH YCTAHOBKE
Ha aBTOMOGHJIb OCOOEHHO BaXHO B CBA3M CO 3HAYMTENLHBIM YPOBHEM ITOMEX OT CHCTEMBI 3aKHTaHHA M
HOpYTHX NOTpebuTENeH, NOMKUTIOYEHHBIX K OOPTOBOH ceTH. it MUTaHHA MHMKPOCXEM HCIIOJB30BaHO
HanpsKeHHE, TOHHKXEHHOE 110 CPABHEHHIO ¢ peKoMeHyeMbIM (0kos10 11 B BMecTO 15), 01HaKO MpaKkTHKa
TIOKa3bIBAET, YTO 3TO HE CKa3bIBAETCA OTPHUATENBHO Ha paboTe 6J10Kka yrpaBIeHH.
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Puc. 1.29. BpeMeHHbIe IHarpaMMBI Ha BBIXOAAX MHKPOCXEM. ‘
Kak Mbl BHAMM, M3 Bbille NPHBEAEHHBIX MPHMEPOB YNpPABIEHHS 3KOHOMai3epom Ha ITXX,
37EKTPOHHBIH OOK MCIONB3YeTCA B COYETAHMM C NATYHKOM 3aKPBITOTO MOMOXEHHMS APOCCENBHOM

3aC/IOHKH, KaK 3TO clielaHo B cucTeMe “Kackan”. OniHako ecTh pa3paboTKH B KOTOPBIX AATYHK 3aKPBITHS
npoccens orcyTcTByeT. O6 OIHOM M3 TaKMX BAPHAHTOB GJIOKa YIIPaBIEHHMA M PACCKa3bIBACTCS HHXKE.
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2. DaeKTponHbIe G10KH yRpaBIeHHs
Ha MHKpocxemax K140 cepnn

BapuanT 1 - 6€3 nar4nka MoJ0XKeHHsA IPOCCEILHOH 3aCIOHKH

Bxoanas 4acts (puc. 1.31) Ha Tpanszucropax VT1, VT2 B TO4HOCTH MOBTOpSET CTAHAAPTHYIO
CXeMy ‘KHIYIIeBCKOro” TaxoMmerpa. PasHuua JHLIB B TOM, YTO Ha €€ BHIXOJIE CTOMT HE CTPENIOYHBIA
npHOOp, a SMUTTEPHBIH noBTOpHTENL VT3, KOTOPBIH MOMAET CHIHAM Ha HHTETPHPYIOlLylo nenouky R10,
C7. Hanpsxxenne Ha C7 pacTeT mpomopUHOHANLHO YHCY OOOPOTOB ABHraTe/s. JTO HANpAXKEHHE
NONAaNAeT Ha BXOX MHKPOCXeMBI, paGoTalolei B KIOUEBOM pexxuMe. Korna HanpskeHHe Ha ee BXoze
HeJOCTaTOYHO, HAa €€ BBIXOJe HANPSKEHHA NPAKTHYeCKH HeT. Kak Tonbko 060pOTHI JBHraTens H,
CJIel0BaTENbHO, HANPAKEHHE HA BXOJE MHKPOCXEMBbI IOCTHI'HYT TPEGYEeMOH BETHUHHBI, HANPSHKEHHE HA
BBIXOJIe MUKPOCXEMBI CKaukoM Bo3pacTaeT. PasoBpamiarens VT4 MEHsAET NOPANOK HAa OGPATHBIN: HAaMpsI-
JKEHHE Ha eTO KOJUIEKTOPE €CTh, IOKa 0GOPOTHI Malbl, M MCYE3aeT, KOraa OHH JOCTHTHYT TpebyeMoii
BEJIMYMHBL. DTO HAnpshkeHHe 4epe3 ycunurens Toka VTS5, VT6 ynpamnser paboroit kianmana XX.

HanaxuBats ycTpoHCTBO yno6Hee pH NOMOILM NeHEPATOPa HU3KOH 4acTOTHl ¥ OCUH/IIorpada.
Ha BBIX0Z] CXeMBI IONKITIOYAIOT B KAYECTBE HHAHKATOPA cBeTOAHO/. Korna nuTaHHe K cxeMe MOAKIIIOYEHO
H Ha BXOJE€ HET CHrHaja, CBETONMON JO/KEH ropeTb, OpHEHTHPOBOYHBIE HANPSIKEHHS B OCHOBHBIX
TOYKAX CXEMBI B OTCYTCTBHE CHTHAJa yka3aHbl Ha puc. 1.31. Jlus nposepku paGOTHI BXONHOH e Ha
BXOZl MOJAIOT OT TEHEpaTopa NMEPEMEHHOE HANpsXKEHHE aMIUIMTYNOH B HECKONBKO BOMBT. Yactora
reHepaTopa JOKHa H3MEHAThCA pUMepHO ot 30 1o 100 I'ly, 4T0 COOTBETCTBYET AHANA30HY OOOPOTOB
nsurarens ot 900 no 3000 B MuHyTY. B TOuky A moacoenunstor ocumnnorpag. Ha ero skpane nomxua
NOABHTHCS MOCIENOBATENLHOCTH [1 - 0Gpa3HBIX MMIYILCOB MpHMepHO 10 MC M ¢ 4acTOTOH, paBHOH
YacTOTE CHTHaJa Ha BXofe. IIpH NOHWKEHHH YaCTOTHI HMIYIbChI Pa3ABHTAIOTCS, NPH MOBBIIICHHH -
conmkatorcsa. COOTBETCTBEHHO HanpskeHue Ha koHAeHcaTtope C7 (Touka B) yMeHbIIaeTcs HiH yBenH-
9YHBAETCA. MOMEHT NEPEKITIOUEHHA KlaraHa 3aBHCHT OT HanpsSHKEHHUA Ha HHBEPTHPYEMOM BXOIE MHKDO-
CXEMBI, TO €CTh OT NOJIOXKEHHS IBHXKKA TepeMeHHOro pesncropa R13. YcTaHOBMB B reHepaTtope 4acToTy
60 I'n, uro cootBeTcTBYeT 1800 06/MHH, MOAGHPAIOT MONOKEHHE IBHIKKA, COOTBETCTBYIOLIEE MOMEHTY
3aropaHus 1amnodkH. [Tpx BLIGpaHHOM 1ONOXKEHHH PE3HCTOPA H3MEHSIOT YaCTOTY N'€HEPATopa B Ty HIIH
IPYTYIO0 CTOPOHY OT 4acToThl 60 I'l. MOXKeT OKa3aThCs, YTO CBETOAMOL FACHET MpPH OJHOH 4acToTe, a
3aropaetcs mpu Apyro#, Ha 20 + 30 'u MeHblue. 3TO MPOMCXOMHT H3-3a TOTO, YTO HENOCTATOYEH
KOIpPHLUHMEHT YCHIEHHS MHKPOCXeMbI. EC/TH HMEIOTCS YCIIOBHS, MOXKHO NOMBITAaThCS MOAOOPATh ApY-
ry1o MukpocxeMy. Ho Ha paboTy ycTpoiicTBa 3T0 IBJIEHHE CYLIIECTBEHHO HE BIHSET.

Cxema pazmemaeTcs B MOTOPHOM OTCEKE M MOXET CHJIBHO HarpeBarbca. OT 3TOrO MOMEHT
NePEKIIOYeHHS HEMHOTO CABHIaeTCs, OGBIYHO B CTOPOHY OHHXEHHS YHCa 060pOTOB. TepMOpe3HCTOp
JIOTDKEH CKOMIIEHCHPOBaTh 3TOT CABHL. HO MOXHO NOCTaBHTL OGLIYHBLIA pe3HCTOp H 06oHTHCH Ge3
KOMIIEHCALHH, IPOCTO YCTAHOBHB MOMEHT MEPEK/IOUEHHA TIPH HECKONBLKO GoJiee BHICOKHX 060pOTax.
Boo61ue, okoH4aTeIBHBIH MOAGOP MOMEHTA MEPEKTIOYEHHS KIIallaHa Halo 1E/IaTh HEMOCPEICTBEHHO Ha
MainHe, CBETOAHOM IPH 3TOM JTy4Ilie OCTaBUTh OMKITIOYEHHBIM [IapaJIJIe/IbHO KIIANaHy H BHIBECTH €10 B
canoH. Torna MOXXHO OZIHOBPEMEHHO CIIEAMTH N0 TAXOMETPY 32 060POTaMH IBHIATENA U 110 CBETOLHOLY
3a paboro# kianana. I1pu o6opoTax 6onee 1800 06/MHH - Ki1anaH BCeria 3aKphIT (CBETOAHON HE TOPHT),
MeHbIIE - OTKPBIT (CBeTOAHON ropHT). TakuM 06pa3oM 0cOGEHHOCTE 3TONO GJIOKA YrIpaBieHHs 3aKII0-
4aeTCs B TOM, YTO BHIKTIOYEHHE HEKTPOMArHUTHOTO KJIalldHa XOIOCTONO X0 HE CBA3AHO C MOOXKEHH-
€M JPOCceIs M 3aBHCHT TOJILKO OT 000POTOB KOJIeHYaToro Bana. Hano ckaszars, 4To Harpyska Ha KJlanaH B
TaKOH cHcTeMe MHOTO Gonbile pacueTHOH. Uepes HEKOTOpPOE BpEMs MOXET BOHHKHYTh 3aTHPAHHE HIIBI
KJIallaHa B KaHaJIe XHIUTepa. 3aTHPaHHE OYEHb HE BEJIHKO, M €r0 JIETKO YCTPAaHHTh, CII€TKa CkaB BO3BPAT-
HYIO TIPY>XMHY JJIEKTPOMAarHuTa. JJIs 31010, CKaB MpPY>KHHY, HAI0 HAMOTATh Ha €ro HanpaBIAIIMI
CTepXeHb HECKOJIBKO BUTKOB MEIHOH [IPOBOJIOKH M IIPOTIAATh HX.

Iopor cpaGaTeiBanus, Ha 600 06/MHH TPEBHILIAIOUIHH MOMEHT BKJIIOUEHHS 3IEKTPOHHOTO Gl1oKa
B cucteMe “Kackan” aBroMo6uns BA3-2105, BoiOpan He ciydaiiHO: BO BpeMs paboThi NBHUraTeNs nox
Harpy3Kkoi NpH MOBBILIEHHH 060pOTOB cHcTeMa XX [O/TO MPHHHMAET 3aMETHOE YYacTHE B [PHTO-
TOBJIEHHH paboueii cMecH. IIpexaeBpeMenHoe e€ OTKIIOYEHHE BRIHYIIO GbI 060TalliaTh [MIaBHYIO J0-
3HPYIOULYIO CHCTEMY, € TeM UYTOOH H36exaTh “TIpOBaNOB” NPH Pa3IOHE, @ 3TO - MPAMOH MPOMIPHILI B
pacxonie TonMea. Ho nosblienne nopora cpabaTbIBaHHA KJIanaHa, B CBOO O4€PE/lb, BEAET K CHIKEHHIO
IkoHoMH# o1 DITXX.

VBenuuenue nopora cpabatbiBanus ¢ 1200 no 1800 06/MHH ¢ ONHOBPEMEHHBIM OTKa3OM OT
JaTYHKa TONI03 "M Apoccens B cpenHeM Gonee yeM Ha 35 Y% yMeHbIIAeT 3KOHOMHIO, KOTOPYIO MOKET
nate npumeneHde OITXX. Kpome Toro, maxe npu 1800 0G/MHH MOMEHT OTKIIOYEHHMA CHCTEMBI
XOJI0CTOrO X012 CONPOBOXAAETCA NIEKHMH pbiBkaMu JlanbHeliiee ske MOBBILLIEHHE 3TOrO IOPOra ienaer
OMNXX coscem ManopdexTuBubiM. TakuM 06pasoM, ynpolleHHe CXeMBbl MYTEM OTKa3a OT JaT4YHKA
TIOIOKEHHS APOCCEJIA CIeAYeT CYHTATh HEleIECOOOPa3HBIM.

38



6¢

c6 RIS
10040 x15V X3

VTS
KT608A

2
O +Unur
R3 _|_+ | RI1
10k I 12k
VT3
KT3156 &
2Rk12 21}c27 C3 R10
1
138 1
— :: 6k2 O K K
47n
Cc7
Cl C2_1 -C4_| R4 9 _ VD8
w2S T o] Puic] 2«0 1] 680= AJI13075
x15V g
l VDI -Unur
JA814A

Puc. 1.31. TIpuHuunmansHas cXxeMa dJIeKTPOHHOro Onoka yrnipaBieHus.




BapuaHT 2 - ¢ JaTYHKOM NOJOKEHHA APOCCENbHOH 3aCTIOHKH

Takas cucTeMa onmucaHa BbiLe (CTp. 35), OIHaKO €€ NPAKTHYECKOE HCITONB30BaHHE 3aTPYAHEHO B
CBSI3H C CYHIECTBEHHbIMH HEIOCTaTKAMH, @8 HMEHHO:

- OTCYTCTBHE YCTpOICTBa BpeMEHHOM 3a/IepXKKH, 6€3 KOTOPOTO IBUTaTe b INIOXHET NPH Nepexoze
Ha HEHTpaIbHYI0 NEpefady Noc/e ABHKEHHS CO CKOPOCTBIO, COOTBETCTBYIOLIEH yacToTe BpaieHns KB
6onpure 1500 +1600 06/MuH (KOTrIa 31eKTPOMarHHTHBIN KJ1anaH 00€CTOuEH);

- B 31eKTPOHHOM 6J10KE OTCYTCTBYET METVIA THCTEPE3HCA: BIIIIOYEHHE H OTKIIOUEHHE JIEKTPO-
MAarHHTHOTO KJIanaHa NPOHCXOXUT NPH OHOM H TOH XKe 4aCTOTE, YTO BBI3BIBAET ABTOKOJIE0AHHS YaCTOTHI
BpallleHHs BAJIa JIBUTaTels BOIM3H YaCTOThI IEPEKTIOYEHHS;

- OTCYTCTBHE 3JIEMEHTOB C IJJABHOH PETyYTHPOBKOH M BHITEKAIOLIAs OTCIO/a TPYAAHOCTb HACTpOH-
KH;

- Hanmume 31eKTpOMarHMTHOTO pelie, ARIAIOLIETOCS MaJOHAE)KHBIM 37IEMEHTOM.

IpuBeneHHas HHXe CHCTEMa CBOGO/IHA OT YKa3aHHBIX He0cTaTkoB. IIpuHuMN ee paboTsl pac-
CMOTPHM I10 CTPYKTYPHOH CXeMe, MpHBe/IeHHOH Ha pHc. 1.32.
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Puc. 1.32. dynkumnoHanpHas cxeMa cucTeMsl JITXX:
B3 - BeiTouarens 3axuranus; SF1 - Mukponepexsmoyaresns; b - 31eKTpoHHBIH 610K,
COCTOAIHH H3 TaxoMeTpHYeckoro yctpoiicta TXY u ycTpoiicTBa BpeMeHHOH 3aepxku YB3,
Y1 - anexTpoMarHuTHbIN KiIanaH kap6ioparopa; VD - ceeroanon.

TaxoMeTpHUYECKOe YCTPOICTBO MMEET YaCTOTHYIO XapaKTEPHCTHKY, MOKa3aHHYIO Ha pHc. 1.33.

ITocne BKTIOYEHHS MHTaHUA BeikumoyaTeneM B3 Ha Beixoae TXY cpasy ke nosBiseTCs NonHoe
HanpsbkeHne mutanua 12B (Uspix) M ocraercs mocne mycka ABHraTens 40 TeX MOp, MOKa 4acToTa
BpallleHHs KOJNeHyaroro Bana (n) He gocTHrHeT 1600 o6/Muu. Ilpu DoCTHXEHMM 3TOH YacTOTHI
HampsbkeHHe Ha Bbixone TXY HcyesaeT W NpH NanbHEHLIEM YBEHYEHHH 4acTOThl Gonbllie He
nosBisieTcs. [IpH yMeHbIIEHHH YacTOTHl BPALIECHHA Bajla JBHMIaTeNs HampskeHHe Ha Bpixoge TXY
nosiBasieTcs npu yacrote 1200 06/MuH. 'ncrepesnc (an = 400 ['ii) xapakTepHCTHKH TaAXOMETPUYECKOIO
YCTPOHCTBA NPEJOTBPALIAET aBTOKONIe6aHHs YaCTOTh! BPAlEHHs BaJla JBUTaTeNsd Ha peXMMax paboTsl
BOJIM3H YaCTOTHI IEPEKITIOYEHHA.

Hanpsoxenue ¢ Beixoma TXY mocTymaeT Ha 31eKTPOMarHMTHBIH Kiamad kapOropatopa Y 1.
HanpsbxeHHe Ha KIanaH NOCTYNAeT Takke ¢ BLIXOa YCTPOHCTBA BPEMEHHOIH 3aepkH YB3, BpeMen-
Hble AHarpaMMsl paboTsl KOTOPOTO MOKa3aHsb! Ha pHC. 1.34.

TTpn nonave Hanpsbkenus Usx Ha Bxon YB3 (ot mMuxponepexmouarens SF1) takoe e Hamps-
xenne (Usbix) cpasy NosBiseTCs Ha ero Beixozie (t1 puc. 1.34). Ipy cHaTHH xe HanpsbkeHus ¢ Bxoaa YB3
(t2 puc. 1.34) HanpsKeHHE HA €To BRIXOJE HCYE3aET HE CPa3y, a IMLIb Yepe3 HEKOTOPOE BpeMs At B MOMEHT
ts. BpeMeHHas 3afiep)kKa At IpeIOTBPAILAeT OCTAHOBKY ABHIaTelIs B ClIyYae nepexo/a Ha HeHTpaJlbHY1O0
nepefady Mocje ABHXEHHA CO CKOPOCTBIO, COOTBETCTBYIOIIEH 4acTOTaM BpAllEHHs Bajla JBHTaTE/s
6onbie 1600 06/MuH. [TpH 3TOM NIPOHCXOAHMT crienyoiee. JIBHrarens HaauHaeT paboTaTh Ha XOMOCTOM
xony. Peiuar kapGropatopa HaKHMaeT Ha KHONIKY MHKPOBBIKIIIOUATENIS M €10 KOHTAKTHI Pa3MBIKAIOTCS.
OnexTpOMarHHTHBIH Ki1anaH kap6lopatopa obecTounBaeTcs. YacToTa BpaiieHHs Bajia IBUTaTeNs Pe3Ko
MIAJIacT, H KaHAJI XOJIOCTOro X0/1a KapOlopaTopa He YCIIeBaeT 3all0HHTHCH TOIUIHBHOH CMECBIO 33 BPEMS
y6bIBanmA yacToTh! OT 1200 06/MHH, KOTAA 3IeKTPOMArHHTHBIH KJIallaH BHOBB BKJIKOYAETCS, 110 YACTOTHI
MHHHMMAJIbHO YCTOHYMBBIX 060pOTOB X0NM0CTOr0 X042 (puMepHo 500 06/MuH), ABUraTe b 3arniox 6wl
ecnu Obl He yKa3aHHAasi 3a[IEPKKA At, yCTpaHSIOLas 3TOT HEAOCTATOK.

Korna nenans akcenepartopa Haxara, koHTakTsl SF1 3aMkHyTEI, H Ha K1anad oT YB3 noctynaer
HanpskeHHe MuTaHuA. KpoMe Toro, HanpsbKeHHe Ha KiIalaH MOXKeT noctynats H ot TXY, eciu yactora
BpallleHuA Basia Apurarens n < 1600 06/MuH.

ITpu 1 >1600 06/MuH HanpshkeHHE Ha KJIalaH NocTynaeT Toibko oT YB3.

HHaye roBops, HanpskeHue Ha K1anaH Y 1 MoXeT NOCTynaTh HilH OAHOBPEMEHHO 0T YB3 u TXY,
HJIH OT OHOTO M3 HHX. OZIHAKO €C/TH YaCTOTa BpallleHHs Baja JHratend n > 1600 o6/Mun (win n >1200
00/MHMH TIDH YMEHBILIEHHH YaCTOTHl BPALICHHS Basia) M APOCCE/IBHAs 3aCJOHKA 3aKPHITA, YTO COOT-
BETCTBYET PEXHMMY NPHHYIHTEIBHOIO XOJIOCTONO X0/, HAIIPSHKEHHE Ha KJIalaH BOOOIIE He NIOCTynaeT.
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Puc. 1.33. YacrorHas xapakrepuctika TXYVY. Puc. 1.34. BpemeHHbIe n1arpamMmsl pabotsl YB3.

INpuHIMNNanbHad JNEKTPHYECKas CXeMa dJeKTpoHHoro Onoka cucrembl JIIXX ¢ wensamu
MOIKTIOYEHH Ha aBTOMOOHIIE MpHBeeHa Ha puc. 1.35. DnexTpoHHBIi GJIOK, Kak ObUIO yKa3aHO BHIILE,
COCTOMT H3 TAXOMETPHUECKOTO YCTPOHCTBA H YCTPOHCTBa BpeMEHHOH 3aIEPXKKH.

TaxomeTpHueckoe yCTpoHCTBO cobpaHo Ha TpaHsuctopax VTI1, VT2, VT3, VT6, VT7, VTS,
VTI10, VT12 u mukpocxeme DAl. OHO COCTOHT M3 CleNyIOIMX Y3JIOB: 3aTOPMOXECHHOIO MYJIbTH-
BHOparopa Ha TpaH3uctopax VT1, VT2, anekTpoHHOro K1mova Ha TpaHsuctope VT3, koMmaparopa Ha
mukpocxeMe DA, tpurrepa LlIMutTa Ha Tpan3sucropax VT6, VT8, aneKTPOHHBIX KiIloueH Ha TpaH-
3ucropax VI7,VT10,VT12.

BpemeHHble aHarpaMMbl paboOThl TaXOMETPHUYECKOTO YCTpOFiCTBa MPHBEAEHB! Ha puc. 1.36.

TXY pa6oraert caenyromuM obpaszom. [locne BrmoueHHs: MHTaHHA MyJAbTHBHOPATOpP yCTaHaB/IH-
BAETCs B HCXOHOE yCToHYHBOE cocTosHHe. Tpan3ucTop VT OTKpHIT TOKOM B €ro 6a3y 4epe3 pe3HCTop
R3 u nnon VD1, a Tpansucrop VT2 3anepr. KonaeHcarop C2 3apskeH MOYTH [0 MOJTHOTO HaNpsHKEHHs
MUTaHHUA depe3 pesuctop R6, anon VD1 u nepexon 6a3a - aMutTep TpaH3ucropa V1. [Lntoc Hampsixke-
HMsl TIPH 3TOM HaXOQHMTCS Ha MpaBoii MO cxeMe ofkiajke koHAeHcaTopa. Tpansucrop VT3 3anepr, u
KoHzeHcarop C4 3apshkeH depe3 pesucTopsl R9, R10 10 HanpshkeHHs cTabMIM3aLHH CTabOHINTpOHa
VD7 (ti Ha puc. 1.36). [TonoxuTenbHoe HanpskeHHe ¢ koHaeHcaTopa C4 yepe3 anoa VD3 nocrynaer Ha
HeMHBepTHpylomHit Bxoa 10 Muxpo-cxeMbl DAL, Ha uHBepTHpyrowuid Bxoa 9 KoTOpoil momaercs
onopHoe HanpsbkeHHe Uon ¢ genutens R11, R12, npuueM MeHbliee mo BenMYMHE HampsOKEHHs Ha
KoHzeHcaTope C4. B pe3ynbrate Ha BBIXOZIE 5 MHKPOCXEMBI B HCXOZHOM COCTOAHHH (TIpH HepaloTaromeM
JIBHTaTENE) HMeETCA NOJIOKHTENbHOE MOCTOSHHOE HanpskeHHe, koTopoe Yepe3 auon VDS u pesucrop
R20 mocrynaer Ha Bxon Tpurrepa IlIMHTTa M nepexiiouaeT TPHITEp BO BIOPOE€ HEyCTOHYHMBOE
coctosHue. Tpansucrop VT6 orkpoercs, a TpaH3ucTOp VT8 3akpbiBaetcs. CiieloBaTebHO, 3aKpLIBAET-
cs ¥ TpaHsHcTop VT10, a Tpansuctopsl VT12, VT7 oTkpeiBatoTcs, nepBblit TOkoM B ero 6asy depes
pe3ucrop R33, a BTopoii kosnekTopHbIM TOKOM TpaH3ucTopa VT 12 depes pesrcrop R32. Hanpsxenue
NHTaHHA NOCTYNAET K IEKTPOMAarHHT-HOMY KJIaMiaHy ¥ CBETOAHOAY.

Bxon anexTpoHHOro 610ka 4 ¢ MOMOWIBIO MPY)XHHHOTO 3)KMMa «KPOKOAMI» TMOAKIIOYEH K
H30/IALIMH IIEHTPaIbHOrO BHICOKOBOJIBTHOrO MpPOBOJAA pacnpesnenurend. HMmynbchl BLICOKOTO Hampsi-
JKEHHs (MMIYJIbChI 32)KUTaHHs), BO3HHUKAIOIHE B MOMEHT HCKpooOpa3oBaHHs (t2 Ha pHc. 1.36-a), npo-
XOZIAT Yepe3 eMKOCTh MeXIy BbICOKOBOJIBTHLIM NPOBOZIOM H 3)KHMOM «KPOKOZHIY (BbIBOA 4), ocnab-
JIAI0TCA AEANTENEM HanpshkeHHs Ha pesucTopax R1, R2 u uepes konaencarop C1 nocTynaior Ha BXoa
MyJIbTHBHOpaTOpa.

OrpunarensHas MOMYBOJHA MMIYJbCAa 3aXMraHHMs 3akpeiBaeT avox VDI, BciexcTBue uero
Tpan3ucTop VT 3akpbiBaercs, a TpaH3HcTOp VT2 OTKphIBaeTCs TOKOM B ero 6a3y uepes pesucrop RS.
MynbTHBHOPATOp NMEpeKIIOYaeTCs BO BTOPOE HEYCTONYHBOE COCTOSHHE. 3apshKeHHBIH koHaeHcaTop C2
4epe3 Mepexoll KOUIEKTOp - IMHTTEP OTKpbiToro Tpansuctopa VT2 u pesucrop R4 noaxsouaerca x
nvoxy VDI B 3anMparoleii MONAPHOCTH H TEM CaMbIM YIAEP)XXHBAET MYJILTHBHOpaTop B yKa3aHHOM
HEyCTOHYHBOM COCTOSHHH TOC/Ee OKOHYaHMs [EHCTBHA MMnynbca 3axuranus. Konpencarop C2
HauHHAET NMepe3apsHkaThes yepe3 pe3ucTop R3 1 nepexosl KoUIeKTOp - SMHTTEP OTKPHITOrO TPAaH3HCTOpa
VT2. Yepes HeKOTOpOE BpeMms, 3HaYeHHE KOTOPOTO ONpeAeNseTcs NOCTOAHHON BpeMeHH uenH R3, C2,
HanpshKEeHHe Ha JIEBOH 10 cxeMe ofk1aike koHaeHcatopa C2 cTaHOBHTCA NONokuTeNbHbIM. [inon VD1 n
TpaH3ucTop VT1 oTnvpaltorcs, a TpaH3ucrop VT2 3akphiBaercsa. MynbTHBMOpaTop BO3BpallaeTcs B
HCXOIHOE YCTORUHBOE cocTossHHe (t3 Ha puc. 1.36-a).
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Puc. 1.36. BpcmenHnbic nuarpamMmsl pabotsl TXY:

a - MIpH HU3KHX; O - IPH CPEIHHX; B - IPH BHICOKHX 0OOPOTaxX KOJIEHYATOro Bajla JBUIBTES.
Us - umMnynbe 3axuraius; Uk vrz - HanpskeHHe Ha KoJlUleKTope TpaH3ucTopa VT2;
Ucs - HanpspkeHHe Ha KonaeHcaTope C4; Us pa1 - HanpsbkeHHe Ha BbIBOAE 5 MHKpocxeMbl DAL
Ucs - HanpshxeHue Ha koHaeHcaTope C6; Uon - onopHoe HanpskeHHe Ha BbiBoae 9 MukpocxeMbl DAL,

Takum o6pasoM, Bo BpeMs pabGoTHl JBHraTels Ha BbIXOAE MyMbTHBHOpaTOpa (Ha KOJUIEKTOpE
TpaH3ucTopa VT2) Bo BpeMs paboThl ABHraTels MOARIAETCA MOCIIENOBAaTEIbHOCTh MPAMOYTOIBLHbIX
MOJIOXKHTENbHBIX HMITYJIbCOB, INTHTENBHOCTh KOTOPHIX 00paTHO NPONOPLIHOHAJIbHA 4acTOTE HCKpooOpa-
30BaHHs, a MPOMEKYTKH MEXAY HMIy/IbcaMH HMEIOT GHKCHPOBAaHHYIO JUTHTENBHOCTE (MpHMepHo 0,5
MC), onpeieIeHHYIO NOCTOAHHO# BpeMenH ienu R3, C2.

[MonoxuTenbHbIE MMIYJIbCHI C BBIXOZA MyJIBTHBHOpaTOpa MOCTYNalT 4epe3 auoa VD2 u
KoHzeHcaTop C3 Ha 6a3y Tpan3ucTopa VT3 H OTKpbIBaeT ero Ha BpeMs 3aps ki KoHaeHcaropa C3 uepes
pesuctop R6 (mpumepto Ha 0,05 Mc). B pesynsTate konzeHcarop C4 B TeueHHEe HECKOJILKHX MHKpOCe-
KYH] 3apshKaeTcs 4epes nepexos KoJUIEKTOP - IMHTTEP OTKpHITOro Tpausuctopa VT3 (13, t4 puc. 1.36).
IMocne 3akpbiBaHua TpaH3ucTopa VT3 xoHneHcarop C4 cHoBa 3apskaeTcs yepes pesucrophl R9, R10,
npHYeM HaNpsKEHHE, 10 KOTOPOro OH 3apaauTcs (14 puc. 1.36-a), 3aBUCHT OT JUIMTENLHOCTH MOMOXH-
TeBHOTO HMITY/BCa Ha KOJIIEKTOpe TpaH3HcTopa VT2 WK, 4TO TO XKe caMoe, OT YacToThl BpalieHHs KB
apuraresns. Yem 4acTora Bblllie, TEM HMIYJIbC KOPOYE H TEM 0 MEHbLICIO HaNpshkeHHs 3apsaautcs C4.

Ipu HM3KMX uyacTOTax BpallleHHd KONEHYaToro Baja JABMrarens KoHaeHcatop C4 ycmepaer
3apAAUTHCA 1O HaNpsDKEHHs, peBhIaiomero onopHoe (cM. puc. 1.36-a, -0), B pesynbrare Ha BhIXoze 5
MuKpocxeMbl DA mosBnsercs mocieqoBaTebHOCTh MOJOXKHTENbHBIX HMIYIbCOB. 3TH MMIYIbCHI
BIMpamisiorcs (aon VD8 u xonnencarop C6) u yepes pesrctop R20 mocTynaror Ha BXOA TpHITEpa
HimMurTa, yaepxuBas ero Bo BTOpOM HEyCTOH4YHMBOM cocTosHHH. TpaH3ucTopbl VT7, VT12 ocratorcs
OTKPBITHIMH, M HampskeHHE MUTaHHA NPOAOKAET MOCTYNaTh K JJIEKTPOMarHMTHOMY KiamaHy H
CBETOAMOY.

I1pu yBeMYEHHH 4acTOTHI BPAlLieHHA Bana ABHIaTelld ATHTENBHOCTD MOJOKHTENbHEIX HMITYIIb-
COB Ha KoJUIeKTOpe TpaH3ucropa VT2 yMeHbmaeTcs (cM. puc. 1.36-6), cienoBarenbHo, yMEHBINACTCSA H
BpeMsl 3apANKH KoHAeHcatopa C4. Tenepb OH yCIeBaeT 3apAANTLCA A0 MeHbILero HanpskeHus. Jau-
TeNBbHOCTb HMMYJILCOB Ha BbIXoAe S MUKpocXeMbl DA 1 yMeHbILIaeTcs, YMEHbIIACTCA H TIOJIOXKHTENbHOE
HamnpsbkeHHe, nocTynaouee ot Buinpsimutens VDS, C6 Ha Bxox Tpurrepa HlimurTa.
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OnHako TPHUITEP 10 ONpeaeNeHHOro YPOBHA BXOJHOTO HAaNpsHKEHHs OCTaeTcs BO BTOPOM yCTO#-
YHBOM COCTOSHHH, H 2JIEKTPOMArHUTHBIH KiaNaH 1 CBETOAHO/ He 00€CTOYUBAIOTCS.

Ipu nanbHeteM yBeTHYEHHH YaCTOThI HACTYTIAET MOMEHT, KOT/1a HaNpshKeHHE Ha KOHIEHCcaTope
C4 He ycnieBaeT JOCTHYb ONIOPHOrO HanpskeHUs (cM. puc. 1.36-B), H MONOXHTENLHOE HANPKEHHE Ha
Bxoae Tpurrepa llIMurra mcuesaer. Tpurrep mepexnouaeTcs B OCHOBHOE YCTOMYHBOE COCTOSHHE.
Tpansuctop VT6 3akpriaercs, a VT8 oTkpbIBaeTcs TOKOM B ero 6a3y uepes pesuctop R26. Tpansuctop
VTI10 oTkpbiBaeTcsi KO/UIEKTOPHBIM TOKOM Tpan3uctopa VT8 B ero 6a3y uepes pesuctop R29, a
TpaH3ucTopbl VT12 u VT7 3akpbiBatoTCs. DIEKTPOMArHHTHBIHA K1anaH H CBETOAHOI 00eCTOUHBAIOTCH.
TouHOCTb PaboTHI Ta-XOMETPHYECKOTO YCTPOHCTBa 0becTieunBaeTCs TeM, YTO 3apsa/ka koHaeHcaTopa C4
M MHTaHHE JENHTeNA OMOpHOro HampskeHHsa R11, R12 poM3BOAMTCS OT OAHOINO H TOTO Xe H NPHUTOM
cTalHIH3HPOBAHHOTO HCTOYHHKA MTHTaHHUA - cTabuIHTpoHa VD7, a Takske COOTBETCTBYIOIHM BLIGOPOM
THna koHaeHcaTopa C4.

Lens, cocrosmas u3 tpansucropa VT7, auona VD9 u pesucropos R13, RIS, cayxut misa
nofyyeHHs 3aaHHON MyGHHBI THCTEpE3HCa XapaKTEPHCTHKH TaxoMeTpHueckoro ycTpoictsa. Korna
3eKTPOMAarHUTHHIA KialmaH M CBETOAHON obecToueHbl, TpaH3uctop VT7 3akpwiT, aMon VD9 Toxe
3aKpBIT, H 3Ta LIeNb HE OKa3bIBaeT BIHAHUA Ha paboTy TaxoMeTpHueckoro ycrpoiictsa. Korna xe, npu
yMEHBbIUEHHH 4acTOThl, TpaH3HcTop- VT7 orkphiBaeTcd, pesuctop R13 uepes nnox VD9 u nepexon
KOJIEKTOp - 3MMTTEp OTKPHITOrO TpaH3ucTOopa V7 moakiiovaeTcs napajieNbHo pe3uctopy R12,
BCJIC[ICTBHE Yero BeJHYMHA OMOPHOIO HANPsHKEHHA Ha Bxolle 9 MukpocxeMbl DAl ymeHblaercsa H
HepeKsloueHHEe CXeMbl (Nofjaya NMHTaHHA Ha JEKTPOMATHHTHBIH KaNnak M CBETONHON) MPOHUCXOIHT
Tenepsb yxe npH Gonblieii yactore. C noMombio nepeMeHHOro pesicTopa R9 BricTaBnAeTCA yacToTa «1»
BIJIIOYEHHS J7IEKTPOMarHMTHOTO KJlanaHa M CBETOAHONA NMpH yMEHbIIEHHH 4acTOTHl BpalleHHA Baja
NIBHraTéif, a ¢ MOMOILbIO epeMeHHoro pesHcropa R 13 - BenHunHa rucTepesnca «An».

Jlnoast VDS, VD6 orpaHHYHBAIOT HanpsAkeHHE MEXIy BXoJaMH MHKpocxeMbl DA Ha nonyc-
THMOM yPOBHE.

VYeTpoiictBo BpeMeHHo# 3anepxku (YB3) cocTouT M3 Bpemssamatomeit nenu CS, R1S, R16,
Tpurrepa IllmMurra Ha Tpansuctopax VT4, VTS U 3/1eKTPOHHOTO Kilo4a Ha TpaH3ucTopax VT9, VTI1,
npudeM Tpurrep LIMHTTa H 31€KTPOMarHHTHBIi KJII0Y TaKHE €, Kak H B TAXOMETPHYECKOM yCTPOHCTBE.
VYeTpoiicTBO BpeMeHHOH 3alepXKH paboTaeT credyromMM obpasoM. JIOMycTHM, 4YTO KOHTaKTh
MHKpOBHIKTIOUaTens MB pa3oMkryTsl. Torna, nocne BkmoueHHs nHTaHHA, TpHrrep HIMurTa ycranas-
JIMBaeTCs B OCHOBHOE YCTOH4HBOE COCTOAHHE TpaH3HCTOp VT4 3akphiT, a VTS oTkphiT. CrieoBartensHo,
OTKpHIT Takxe TpaHsuctop VT9, a Tpansuctop VT11 3akpeiT. HanpsxeHHe K 31eKTpOMarHUTHOMY Kiia-
NaHy M CBETOMHOAY OT YCTPOFCTBA BpEeMEHHOH 3aJIepXKH He noctynaer. [locne 3aMbIKaHHs KOHTaKTOB
SF1 (t Ha puc. 1.34) xoHaeHcatop C5 GbICTpO 3apskaeTcd uepe3 HM3KOOMHBIH pesuctop R14, n
TpaH3ucTop VT4 Tpurrepa oTKpbiBaeTcs TOKOM 6a3bl yepe3 pesuctopbl R14, R15, R16. Tpurrep ne-
pexiodaeTcs Bo BTOpoe HeycToiunBoe coctosHue. Tpausuctopbl VTS, VT9 3akpbiatorcs, a V23
oTkpbiBaeTcsa. TakuM 00pa3oM, HanpshkeHHe Ha NMEKTPOMarHMUTHBIA KJIaMaH H CBETOAHO MOCTyHaeT
cpasy e nocnie 3aMbikanua koHTakToB SF1. IIpu pasmbikannu sxe xoHTaktoB SF1 (t2 Ha puc. 1.34)
TPUITEp MEPEeKIIoYaeTcss B OCHOBHOE YCTOHUYMBOE COCTOsIHME He cpa3dy. Konaencarop C5 B TeueHHe
HEKOTOpOTO BpeMeHH paspsikaeTcs dyepe3 pesuctopsl R15, R16 u nepexon 6asa - sMHTTEp TpaH3HCTOpa
VT4, ynepxHBas ero B TedeHHe HEKOTOPOTo BpeMeHH B OTKPBITOM COCTOAHHH. Clle10BaTeNbHO, MOMEHT
OTKpbIBaHH: TpaH3HucTopoB VTS, VTY u 3anupanue Tpansucropa VT11 3amepxHBaeTcs H IPOUCXOAHT
npuMepHo yepes 0,5 cekyH mocie pa3MbIKaHHs KOHTAaKTOB MUKpoBbIkmtouarens SF1 (i3 Ha puc. 1.34).
3agepKKy MOXHO peryJaMpoBaTh ¢ IMOMOLIbIO MepeMeHHoro pesucropa R15. Hanuume tpurrepos
HIMHTTa B TAXOMETPHYECKOM YCTPOHCTBE H YCTPOHCTBE BPEMEHHOMN 3a/lepXXKH MO3BONSET MOBBICHTH
ZIOCTOBEPHOCTb KOHTpOJs 3a paboToit cHcTeMbl Onarozaps MM HampshkeHHeE Ha 3JIeKTpOMarHMTHBIH
KJIanmaH M CBETOAHO[ MOCTYMaeT CKaYykKoM, M 3aropaHHe CBETOAHOZA OAHO3HAYHO MOKa3bIBAeT, 4TO
3JIeKTPOMarHUTHBIH K1anaH cpaboTai (eciiH OH, KOHEYHO, HcnpaBeH). OTyckaHHe KianaHa MpoOUCXo-
[IMT B MOMEHT MOracaHHs CBETOIMOa.

Jinon VDI1 yctpaHsier BHIOpOCH HampsKeHHs, BO3HHKAIOWHE B 0OMOTKE 3JICKTPOMarHUTHOTO
KJlanaHa IpH pa3pbiBe TOKa, TEM CaMBbIM, IIpeloXpaHsAs TpaH3ucTopsl VT11 1 VT12 ot npo6os.

HanaxuBaHue npaBHILHO COOPaHHOIO U3 HCTIPABHHIX AeTaseii pHOopa CBOAUTCA JHILb K yCTa-
IOBKE COOTBETCTBYIOILHX 3Ha4€HHH 4acTOTHI BKIIOYEHH 1IEKTPOMArHHTHOTO KJaflaHa «ny», FTHCTEPe3H-
Ca XapaKTePHCTHKH TaXOMETPHYECKOTO YCTPOHCTBA «AN» M BENHYHHBI BPEMEHHOM 3afepKKH «Aty.

Jlns HanaxxuBaHHs 6110ka TpeOYeTCA HCTOYHHK MHTaHHA MOCTOSHHOTO TOKa C HampshkeHHeM 13 +
14 B 1 TokoM He MeHee 150 MA 1 kako#H-1HG0 reHepaTop MpsAMOYTOAbHbIX HMITYABCOB ¢ YacTOTOM OT 20
1o 100 'y u amnanTynoit HMIyabCcOB He MeHee 5 B (Hanpumep, I'5-50,'5-75u . ).

«Ilmoc» HCTOUHHKA MOAKITIOYAIOT K BRIBOAY 2, 3 «MHHYC» K BbIBoY 3 6110Ka. Mexy BbiBOZIOM 1 M
KOPMYCOM MOMKIIIOYa0T 0OMOTKY 3l€KTPOMarHHTHOTO KilanaHa KkapOiopaTopa WM 3KBUBAJIEHTHBIH €if
LOCTOAHHBII pe3ucTop conpoTirieHHeM 90 + 100 OM Ha 2 BT. K BhiBogy 1, Takoke MOAKIIOHAIOT aHO
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CBETOIHOZA, @ MEXAY BbIBOZaMH 2 H 5 BKJIIOHAIOT 3aMBIKAIOIIHE KOHTAKThl MHKpPONEPEKIIOYaTes.
leHepaTop HMNyNnbCOB NOAKITIOYAIOT MEX Ay BbiBogamH 4 1 3. ConpoTtusnenHe pesucropa R1 Ha Bpems
HaJla)XHBaHUs yMeHb1aloT 10 5 + 10 kOM. JIBroxkH nepemMeHHbIX pe3ncTopoB R9 u R13 ycranarimsator
BCpeaHee nonoxeHue, a R15 - Bkpaiinee nepoe o cxeme puc. 1.35.

BionioyaloT nMTaHKe U OT reHepaTopa HMIYIbCOB MOAAIOT CHrHaJ YacToToi 5 + 10 I'u ¢ amnun-
Tyno# 5 + 10 B. CeeToanon nomkeH ropets. ECiM OH He rOpHT, BpatieHHeM OCH EPEMEHHOTO pe3HCTopa
R9 no6upatorcsi, 4ToObI OH 3a3ercs, HHaue - 60K HEHCHPaBEH, MPOH301LIa olHOKa MPH cOOpKe MK
HCTONB30BaHbl HEHCTIPABHBIE JIEMEHTHI.

3aTeM yBETHYHBAIOT 4aCTOTY HMITYJIbCOB F€HEPATOpa 110 TEX NOp, HOKa CBETOAHO HE NOTacHET, H ,
Hao60pOT, MIABHO YMEHBILAIOT €€ 110 3aXKHTaHHA CBeToAHOaa. M3MeHss COMpOTHRIIEHHE NEPEMEHHOIO
pe3ucropa R9, nobGupaiorcs, utoObl cBeToaHOn 3axurancs npu uyactore 40 + 1 I'm. YeemuueHue
COMPOTHRIIEHHA pe3ucTopa R9 ymeHbIaeT 4aCTOTy NpH KOTOPOH 3a)KHIraeTcs CBETOAHOL.

Tocne 3T0ro, H3MeHss 3HaueHHe pesucTopa R13, nobusatorcs, uToGH cBETOAHOA (NPH YBENH-
4YeHHH YacTOThI) noracan mpH gactote 53 * 1 I', T. €. 4T06bl PHCTEPE3HC XapaKTEPUCTHKH ObUT B
npenenax HOPMbL. YMEHBILCHHE COMPOTHRICHHA pe3ucTopa R13 yBenMuMBaeT 30Hy rMCTepesHca, a
yBeNHYeHHE - yMeHbmaeT. [IpaBHAbHO OTperyIMpoOBaHHOE TaXOMETPHYECKOE YCTPOHCTBO AOJDKHO
HMeTh YaCTOTHYIO XapaKTepHUCTHKY, NMOKa3aHHyI0 Ha puc. 1.32. B cmyyae HeOOXOAMMOCTH 4acTOTHI
TpaayHpOBKH MOXKHO PaCCYHTaTh 1o Gopmyie: F=n/30,
rae F - yactoTa MMNynbCoB reHeparopa, I'i; I - 4acToTa BpallleHHs Bajla qBHrartend, o0/MHH.

PerynupoBky TXY MOXHO Take NPOH3BOAMTb HEMOCPENCTBEHHO Ha aBTOMOOHIIE, MONb3YACh
HMerolMMes Ha Mozensax BA3-2103, 2106, 21021 taxomerpoM. OHaKoO Takoi cioco® MeHee ToYeH H
6onee Tpyn0EMOK.

Pabory ycTpoiicTBa BpeMeHHO# 3a1ePXKKH NPOBEPAIOT CiieylomuM obpasoM. YacTory oT reHe-
paTtopa HMIyJIbCOB YBEIHYHBAIOT [0 TEX MHOP, MOKa cBeToaHo He oracHeT F > 53 ' (n > 1600 06/Mun),
Hocie 4ero HAKHMAIOT Ha KHONIKY MHKpoTepekitodatens. CBETOAHO cpasy e JODKeH 3axeubcs. [Tpu
OTHYCKaHHH KHOMKH CBETOIHOJ [0JDKEH MOracHyTh He cpasy, a npumepHo depes 0,3 + 0,5 c. Bennuuny
3aepKKH MOXKHO PErylHpOBaTh IMepeMeHHbIM pe3ucTopoM RI1S. IlpH ero yMeHblieHHH 3agepika
yMeHbIaeTcs. PerynupoBky BenH4MHBI 3aJIep)XXKH TMPOM3BOAAT MOC/E YCTaHOBKH MpHOOpa Ha aBTo-
MobuIte, 0 4eM OyaeT CKa3aHO HHXe.

Mukponepexmoyatens SF1 - MIT10. On ycTaHaBiMBaeTCs ¢ MOMOIIBIO IBYX BHHTOB M2 Ha
crennaibHOM KpoHIuTeiiHe (pyc. 1.37), KoTopbli 3aKpenJIseTcs Ha IIMKIbKax KpeIuleHHs kapOlopaTopa,
C MO-MOWIBIO IUTAaTHBIX raek. KpoHWTeHH nomkeH OBITh YCTaHOBJIEH TakMM o0pa3oM, 4TOOBI MpH
OTMYIICHHOH NeJalH aKceaepaTopa pblyar IpoccelbHON 3aCIOHKH AaBHI Obl Ha KHOTIKY MHKpOIEpeK-
JII04aTeNd, He cMeas ero kopnyc. [1pi 3tom kontakthl SF1 1o/mkHbI ObITh pa3soMkHYTHL [1pH Maneiimem
Ha)XaTHH Ha Ne/ajib aKCeJIepaTopa KOHTAKThl MHKPOTIEPEKIIIOYATeNs A0/DKHBI 3aMbIkaThes. [lonoxeHHe
MUK PONEPKIIIOYaTe s OTHOCHTENBHO pblyara JpOCCENbHON 3aCIOHKH PEryaHpyeTcs NepeaBHXgHHEM
€aMoro KpOHIUTeHHa OTHOCHTENbHO LIMHJIEK H MHKPOBBIKIIIOYATEN A OTHOCHTENBHO KPOHILTEHHa nocne
ocnabaeHns COOTBETCTBYIOUIMX ‘Taék H BHHTOB. KpoMme TOro, KOHCOJNbHYIO 4acTb KpOHIUTE#Ha C
MHKpONepeKoyaTeneM, Noaru6as MOXHO NepeMelaTh BHH3 HIIM BBEPX.
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Puc. 1.37. Yeprex KpoHuTeHHa J/is yCTAHOBKH MHKOprepexiodarend (Macwrab 1:1).
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[NonxoyeHne BBIBOAOB 0JI0Ka MPOHU3BO/IMTCS B COOTBETCTBHH €O cXeMoH Ha pHc. 1.35.

BbiBog 4 OKaHYMBAeTCA MPYXHHHBIM 3DKHMOM - THIIA «KPOKOAWII», 3yObi KOTOPOTO HyXHO
CITHIIHTB, Y4TOOBI HE pa3pymHTh H3OJALHIO BBICOKOBOJBTHOTO MPOBOAA, €r0 HANEBAIOT Ha H3OMALHIO
LICHTPAJILHOTO BBICOKOBOJIETHOTO MPOBOJA, HWAYIIENO OT KaTYIWIKH 3@XHTaHHA K Pacnpene/HTeNto.
Bsisonsi 2 1 5 MOAKIIOYAIOT K BHIBOJAM MHKPOIEPEKJIIOUATEN s, IPHYEM NOIAPHOCTb NOAKITIOUEHHSA He
HMeeT 3HaueHus. BriBoa 4 moaKIIOYAloT K THE3ly MPOBOJA, CHATOTO C 3/IEKTPOMAarHMTHOTO KIanaHa.
BeiBoa 1 noaxioyaroT K 3neKTPOMAarHUTHOMY KiianaHy Y 1 H COeIHHAIOT € aHOJIOM CBETOQHO/A, KaTo.
KOTOpOIO MOAKIIOYAlOT k Macce. Korna CBETONHON HE IOPHT, TOIUIMBHAs CMeCh B KapOloparop He
nocrynaer. HaGntonas B npouecce ABHKEHHs aBTOMOGHIIA 32 CBETOAHOOM, BOAHTENL MOXET BHIOpaTh
ONTHMaJILHBIH PeXHUM IBHKXEHH, 06eCTIeyHBaIONH i MAKCHMANLHYIO 3KOHOMHIO TOTUTHBA.

[poBepka H perynHpoBKa CHCTEMBI Ha aBTOMOGHIIE NPOM3BOAMTCS NPH NMPOIPETOM JBHrarese ¢
[OJIHOCTBIO OTKPHITOM BO3AYIMHO#M 3aCTIOHKOH Kapbioparopa.

OnHOBPEMEHHO C BKIIIOYESHHEM 3KHTAHUA JOJDKEH 3ar0peThCs CBETONHO M MPOAOIDKATE FOPETh
MocJie MycKa JBHraress H pabote ero Ha XonoctoM xony (n = 700 + 1000 06/MHE) NpH OTIYLIEHHOH
Neajli aKcesepaTopa. 3aTeM, HaKHMas Ha Mefasib akCeneparopa, YCTaHaBIMBAIOT YaCTOTY BpallCHHs
pana asurarens 2000 + 2500 06/MHH H pe3ko OTIyCKaloT nenaib. CBETOAHOA HE [OJDKSH racHyTh, H
[IBUTaTesb He JO/DKEH DIOXHYTb. [locie 3Toro ¢ noMousio nepeMeHHoro pesucropa R15 ymensmator
BEJIHYMHY BPEMEHHOH 3alepXKKH «At» 10 Tex nop, Moka CBETOAHOA MPH Pe3KOM OTMYCKaHHH Menain
akceseparopa He OyeT KpaTkoBpeMEeHHO racHyTh. [1pH 3TOM ABHrareb MOXeET IIOXHYTh HIIH paGoTaTh
HEKOTOpOe BpeMs HeyCcToi#4HBO. C TOUKH 3pEHHS SKOHOMHH IOPIOYEro, BeTHYHHa BpeMEHHOH 3a1epKKH
-JODKHAa OBITh MHHHMAJIBHOH, OZHAKO TAaKOH, YTOOBI ABHrarenb MpH pe3KOM OTIyCKaHHH Menau
aKcenepaTopa He IJox.

3areM MpOBEPAIOT paboTy CHCTEMBbl MPH ABHXCHHH aBTOMOOMNA. PasroHsior aBroMoOmib Ha
NpAMOH mepenaye 10 CKOpPOCTH, cooTBeTcTaylomeit 2500 + 3000 06/MuH Bana apurarens. CseToqHon
[ODKEH MPH 3TOM ropeTh. 3aTeM OTHYCKAlOT Mejallb akceJeparopa M, HaOnmiogas 3a MOKa3aHHWAMH
TaxOMeTpa, JBHTAIOTCS MO HHEPIIHHU C BKIIIOYEHHOH nepenayeii u ciennenneM. Yepes 0,3 + 0,5 ¢ mocne
OTMyCKaHHA MEAadH aKCeJIepaTtopa CBETOAHO. JOMKEH MOTacHyTb M 3aXeYbCs JHIUbL NPH CHHXEHHH
4acTOTHI pUMEpHO 10 1200 06/MHH.

TlcpeMennsie pesuctopst npuMeneHbl Tuna CI10-0,5. Kongencaropst C1, C2, C3 MoryT 6bITh
noboro THNa Ha HanpsbxeHue He MeHee 25 B. Konaencarop C4 tuna K7311-3 na 160 B. Ot xauectsa
3TOro KoHAeHcaTopa 3aBHCHT TepMocTabnibHOcTh TXY. Konaencaropst C5 u C6 tTna K53-1 na 15 B.

OKOHOMHS TOILJIMBA, nojgy4acmas npH yCTaHOBKeE OMHUCHIBAEMOi1 CHCTEMBI, BO MHONOM 3aBHCHT OT
CTHJIA €34Bl BOOUTEA, OT TONO, HACKOJILKO IMOJIHO MCMOJb3YEeTCA PEXHUM NMPUHYAUTENILHOIO X0M0CTOr0
xona. Hannuue cBeroamona Ha naHeau (KOl‘lla CBE€TOAHO HE NOPHT, IBHUraTe/b TOMJHBA HE HUTPC6J'IXCT)
MO3BIACT BOAHTENIO MaKCHMAJIbHO HCTIONB30BATH 3TOT PEXKHM.

B 3aknroueHHH crefyeT OTMETHTD, 9To ecnii npH yctaHoske JIIXX popaGorars kapbioparop
JAA3 moneneit “2103” u “2106” (cm. puc. 1.38-a u 1.38-6), nepeHecs 3neKrpoMarHATTBIA KIanaH B
HHIKHIOIO 4aCTh CHCTEMBI XOJIOCTOTO X012 € TEM, YTOObI OH NMEPEKPBIBAI HE TONBKO TOTUIHBHBIH XHKIEP
(T. K. ero 3aKpbiTHe NpH nepexoae Ha pexxuM [1XX BbI3bIBaeT NPOAYBKY CHCTEMBbI Yepe3 BOIXYWHbBIA
XHKJIEP, BCJIEACTBHE YEro KaHalbl OCYHIAoTCA, @ HX COAEPKHMOE YHOCHTCA Yepe3 BITyCKHO# TpyGomnpo-
BOJ B LHJIHMHAPEL 310 cHUXKaeT pdexrusHocTs XX 1 cnocobeTsyeT noseneHuio “nposanos” npu
HeonTHMalbHO#M perynuposke. To xke caMoe OyneT NpoHcXoanTh B KapSropartope 1060 MoaenH, ecinu
KJIanaH yCTaHORJIEH aHAJIOTHYHBLIM 06pa3oM), a BCIO CHCTEMY XOJIOCTONO X0/1a, HCKJIIOYas TEM CaMbIM €€
nponyeky B pexaMe IIXX uepe3 BO3MyIIHBIH JXHKJIEp, TO YCTPOHCTBO BpeMeHHO# 3agepxkn YB3
NeaeTcs HeHyXXHBIM H MHKpOBBIKTIouaTens SF 1 noacoequHaeTcs HeMoCpeACTBEHHO K 3IEKTPOMArHuT-
Homy KianaHy. O¢dextusHocTs A TXX npu 3T0M Bo3pacTaer.

B kauecte npumepa Ha pucyHke 1.38-a u 1.38-6 nokasaHa nepenenka kap6ioparopos JJAA3 . Ha
NpaKTHKe Takoe peltieHHe MOXHO PHMEHHTD KO BCeM KaplropaTopam.

OcTaeTcs IMLIb HAMOMHHT, 9TO Pe3b0a Ha BBEPTHOH YaCTH 3€KTPOMArHHTHBIX KJIAaNaHOB HMEET
pa3MepHocTe M10X 1.
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Puc. 1.38-a.

- SIeKTPOMAarKUTHBI KIAMNaH;

- kopmyC xa;zﬁxopaﬂ")pa;

- TOTUIMBHBIH XHIUIEP XOJIOCTOr0 X03;

- BO3ZYHIHBIN XHKJIEP XOIOCTOIO X0/1a;

- TOTUIMBHBIH KaHAN CHCTEMBI XOJIOCTOIO X071a;

- 3MYNbCHOHHBIH KaHaJl CHCTEMBI XOJIOCTOTO X04a;
- OTBEPCTHA MEPEXOHBIX PEXHUMOB;

- TEXHOJIOTHYECKAs 3ariTyIlKa;

- PErynHpOBOYHBI BHHT COCTaBa CMECH;

0- oTBEpCTHE PETYNHpYeMOE BHHTOM;

neit BA3-2103,BA3-2106 u np.

11 - fononHHTEeNLHAS 3AMMYIUKA;
12 - U3roTORNEHHOE CEMANIO KiaNaHa.
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IlitarHOE MeCTO YCTaHOBKH 3JICKTPOMAarHWTHOIO
KJ1anaHa CHCTEMBbI X0JI0CTOro xoza kap6ioparopa JIAA3 asromobu-

Puc. 1.38-6. YcraHoBKa 3aniyliki 6 BMECTO CKTPOMAarHHTHOTO
KJIanaHa MpH NepeHoce ero B 30HY KaMepbl IEPEXOIHBIX OTBEPCTHH
IUIA TIOJIHOTO TEPEeKPHITHA CHCTEMbl XOJNOCTONO X04a B PEXHME




3. DeKTPOHHDIH GJIOK YNpaB/IeHHR
Ha MuKpocxeme K553 cepun

DnekTpoHHbIH 6710k (cM. puc. 1.39) cocrout u3 gopmuporarens uMmynbcoB. [IpeoGpasoparens
4acTOTHI B HANPAXKEHHE, CPAaBHHBAIOILETO YCTPOHCTBA H 3JIEKTPOHHOTO KJII04a, YHPaBAAIOLIEro Kiana-
HoM. DopMupoBaTenb cobpaH Ha TpaH3ucTopax VT1 + VT3. Ero 3amycKaloT HMIyabChl ¢ EMKOCTHOTO
[IaT4HKa, YCTAHOBJICHHOTO Ha BBICOKOBOIBTHOM MPOBOJE KaTyIlKH 3akMraHus. Bxomnas uens R1, R2
BMeCTE ¢ EMKOCTHBIM CONPOTHBIICHHEM JaTYHKa NPEACTaBIAET CO0O# AenUTeNb HMIYILCHOTO Hanps-
KEHHA.

DopMHpPOBaATE/b BHIIAET MPAMOYTONBHBIE MMITYJILCHI IOCTOSHHOM ANHTENBHOCTH H aMIUIHTYIbI C
4aCcTOTOH, MPONOPLHOHANBPHON YacTOTE BpalLCHHMA KOJEHYAaroro Baja ABMrarend. JUIMTENbHOCTH
HMIybCOB BbIOpaHa MPUMEpHO paBHO# 1,8 Mc M3 ycmoBusa, utoObl Ha camoi Gonboi uvactore
BpauieHus Bana (8000 06/MHH) CKBOXXHOCTb HMNYJILCOB ObIa HE MEHEE ABYX. JITHTENBHOCTH MOXHO
H3MeHHTh nonbopkoi koHaeHcaropa C2.

Jlanee >TH MMNyNbCH MOCTYNAIOT B Mpeobpa3oBareib, BHIMONHEHHBIH Ha auomax VD4, VDS,
pesuctope R9 u kongeHcarope CS. 3zmech yacTota npeobpasyeTcs B MPONOPHHOHANBLHOE 3HAYEHHE
NOCTOSHHOTO HanpshKeHHA. 3aBUCHMOCTb HaNpMKEHHs Ha Harpy3o4HoM pe3nctope R9 or yactoThi
CleI0BaHHA HMITYJILCOB H 4acTOTHI BpaieHns KB asurarens nokasaxa B Tabnuue 1.4.

Ta6u. 1.4. 3aBUCHMOCTb HaNPsHKEHHUA Ha HAarpy304HOM pe3HcTope R9 oT yacToThI cieloBaHUs HMITYITb-
COB H 4aCTOTBI BPAILEHHA KOJIEHYaTOro BaJla IBHraress.

YacToTa BHICOKOBOJILTHBIX HMITYJILCOB, Tm! 33,3 | 50 66,6 | 100 {133,3|166,6{266,6
Yacrtora Bpawens KB npuraresns, ob/mun | 1000 | 1500 | 2000 | 3000 [ 4000 | 5000 | 8000
IocrosHHOE HanpskeHHe npeobpasosarena, B} 1,3 1,7 | 2,1 2,71 3,1 |34 |55

[peobpa3zoBarenb XapaKTepH3yeTCs CPaBHHTENbHO MajoH HHEPLHOHHOCTHIO (HampsikeHHe
ycranapnusaercs 3a 0,1 cexkyHay NpH pe3koM H3MeHEeHHH dacTtoThi ¢ 166.6 I'n no 33,3 I't) 1 MasnbiMu
ny/IbCaMIMH BHIXOAHOTO HanpskeHHs (He 6onee 20 MB Ha yactore S0, T. €. He Gonee 1,2%).

CpaBHHBaIOLIEE YCTPOHCTBO MpeACTaBiseT coboH koMnaparop Ha OY DAL, Ha ouuH Bxod KoTo-
poro MojaHo HampsbKeHHe ¢ npeobpasoBarens, a Ha BTOPOH - 00pa3noBoe. VicTouHHKOM 06pa3ioBoro
HanpshKeHHs CIy)XHT MapaMeTpuueckuii crabumisarop VD6, R10, C6 v nenurtens, coctodmmit H3
pesuctopoB R11 + R13. BrixogHo# CHIHajl KOMIaparopa ynpasiseT paboTo# 3JeKTpOHHOTO KITIOYa,
coOpanHoro Ha Tpansuctope VTS u avone VD7.

DNEeKTPOHHBIA KJII0Y MpeAHa3Ha4YeH Ul KOMMYTAlHH HaNpsDKEHHs MHTaHUsA OOMOTKH 3JIEKTpo-
MarHHTHOTO KJ1anaHa, yCTaHOBIEeHHOTO B KapGloparope. Ecii BbixoaHOE HanpsbkeHHe npeobpasoBatens
HIDKe 00pa3LoBoro, T. €. PH YacTOTE BPALICHHs KOJIEHYATOTO Bajla HUXKE ONpeeseHHOTO 3HA4YeHHS,
HanpuMmep, 1500 06/MHH. Ha BBIXOAE KOMMapaTopa CHrHai OyleT OTCYTCTBOBATh, JMEKTPOHHBIH KIIIOY
OTKPBIT H OTKPHIT JEKTPOMarHMTHBIH KJ1anaH Ha kapOioparope. [IpH 3TOM cocTosHHE KITI0Ya HE 3aBUCHT
OT TOrO, HaXKaTa HJIH OTIyLIECHA Meaaib MPHBOAA APOCCENbHOH 3acNOHKH. [IpH Hamps)keHHH BbIlle
00pa3noBOro, 4TO COOTBETCTBYeT OOJBINON 4YacTOTE BpALICHHA KOJNCHYATOro Baja ABHIaTels,
3JIEKTPOHHBIH KJIIO4 H KJIaNaH 3aKPOKOTCs, HO MPH YC/IOBHH, 4TO NeAanb akceseparopa OyaeT oTmyeHa.
Ipu Haxato# nemanu KoHTakThl SF1 3aMKHYTHI M 3NEKTPOHHBIH KIIOY, M KnanaH OyayT OTKPBITHI
HE3aBHCHMO OT CHT'HaJla KOMIIapaTopa.

Koy cHabxeH cHCTeMOi 3aLIHMThI OT 3aMbIKaHHA B LienH 0OMoTkH Y | ki1anaHa. CHCTeMa COCTOMT
u3 pesucropa R18, Tpansucropa VT4. Conporusnenne pesucropa R18 onpenenser Tok cpabaTbiBaHHA
cHcTeMbl. [IpH yKa3saHHBIX Ha cxeMe THIOHOMMHajax oH paseH 0,3 + 0,5 A. Ilocne cpabarbiBaHHs
CHCTeMbI KiIoueBOH Tpan3uctop VTS paccenBaer MommHocTh okono 7 BT, moatoMy ero cnemyer
YCTaHOBHTb Ha TETUIOOTBO.

Ceeroanon VD8, MoHTHpyeMbIii Ha NPHOOPHOM LIMTKEe aBTOMOOHIIA, HHAHLUPYET OTKPHITOE
COCTOsIHHE KJIamnaHa.

KoHCTpyKIHs 31eKTPOHHOTO 610Kka He HMeeT KaKHX-TH60 ocobenHocTeil. KpoMe Tex, koTophie
OTpeNeNEHbl  YCIOBUAMH €ro JKCILUTyaTallMH (IIMPOKHE TeMIepaTypHble NpeieNbl, MOBLILEHHAsA
BIQXHOCTb, BO3/I¢HC TBHE GPBI3r TOMUIMBA H Mac1a, MbUTH, BHOPaLHii H yIapOBH T. 1L.).

IIaT‘{HK HUMIYJIbCOB MOXET ObITH BBIMOJNHEH B BHIE 3aXHMa «KpOKOOHJI» HIIH Oangaxa U3

YETBIPEX-BOCBMH BUTKOB MOHTaXXHOT'O MPOBO/IA, YCTaHOBICHHOIO Ha BLICOKOBOJILTHOM MPOBOAE BOJNH3H
KaTyIIKH 3a)KMIaHHA.
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B skoHOMal3epe HCIONb30BaHbI MOCTOsiHHBIE pe3HcTopbl MIJIT, moactpoeunsiii pesucrop CII15-2,
okcHaHbie KoHaeHcaTopbl K53-4 (unu K50-16). Ocranbubie konaeHcaropst KCO, K31-11, K73-9, K73-
17. Bmecto K553 V11 A MoxkHo Henonb3osatk OY KS53V{1B, K153V, 153 V1.

Jind HamaxHBaHHs JNEKTPOHHOTo O0Ka HEOOXOAMMBI reHEpPaTOp KOPOTKHX MPAMOYTOJNBHBIX
HMIyJbCOB, HanpuMep I'5-26, 110607 HH3KOYaCTOTHBIA OCUMILIOTPad U BONLTMETP MOCTOSHHOTO TOKA C
6oNbIIMM BXOAHBIM CONMPOTHBNEHHEM, HanpiMep B7-26. HanaxuBanHe HaYMHAIOT ¢ IPOBEPKH pabOTHI
3MIEKTPOHHOrO KiTIoya. BMecTo OGMOTKH 2/1EKTPOMarHMTHOTO KilallaHa MOXHO BKJIIOYHTb €€ JKBHBa-
JIEHT-PE3HCTOp conpoTHBienHeM 120 + 130 om MomHOCTBIO He MeHee 2 BT. Pesuctop R14 oTkmouator
OT BBIXOJA@ MHKpOCXeMbl, a pesucTop R16 - or mepewmodarens SF1. Kialod momxeH 3akphiThes H
HanpsDKEHHE Ha KOJUIEKTOpe TpaH3ucTopa VTS JOMKHO OTCYTCTBOBATb MpPH 3aMbIKaHHH Ha OOIIMid
npoBos cBobonHOro BbIBoga M3 pe3ucropa R14 wnu R16 Ha xomnektope Tpansucropa VTS nomkno
MOSIBUTHCS HAMPsDKEHHE . IPAKTHYECKH PaBHOE HANPKEHHIO HCTOYHHKA THTAHHUA.

3aTeM MPHUCOEAMHAIOT aMIepMeTp CO IKaIoi 1A mapauiebHO OOMOTKE 3MEKTPOMarHHTOro
KianaHa. Tok KOPOTKOTO 3aMbIKaHH MIPH OTKPHITOM KJTIOYE OJDKEH OBITh B mpeaenax Hopmel ot 0,3 1o
0,5A. [IpunanBaroT Ha CBOE MECTO BbIBOJ pe3HcTopa R 14, a BbIX04 reHEpaTopa HMIYBCOB MOAKIIOYAI0T
K BepXHEMY 110 CXEME BLIBOAY pe3ucTopa R1. YcTaHaBnHBAIOT BEIXOQHOE HANPAXEHHE MOJIOKHTENBHBIX
HMIY/IbCOB reHepaTopa He MeHee 15B, nurenbHOCTh He Honee 0,5 Mc, yacToTy cienosanus - 266,6 I'n.
Hab6ronaror Ha 3kpane ocuuiorpada GopMy HMIyIbCOB Ha IMHTTEPE TpaH3HcTopa VT 3. OHH HODKHBI
OBbITb IPAMOYTONIbHBIMH H HMETb JUTMTENBHOCTD 0KOJ10 1,8 MC.

CHHMAIOT 3aBHCHMOCTb NOCTOAHHOTO HANPsDKEHHA Ha pe3ucTope R9 ot wacToTel B mpeaenax or
33,3 no 166,6 I'l. Ona nomkna 6bITH O1H3KOH Kk yKazaHHOMH BTabnuue 1.4.

VcTaHaBIHBAIOT YacTOTY reHepaTopa paBHO# 50 I'il M MeUIEHHO BPALIAlOT PyYKy NOACTPOEYHOro
pesuctopa R12 no cpabarbiBaHHs 371€KTPOHHOTO KJII04a. JTOT MOpor cpabaTbiBaHHA OyleT COOTBETCT-
BOBaTh 4aCTOTE BPaILeHHA KOJIEeH4aToro Baja asurarend 1500 06/mMuH. C 1enbio MOBBIILEHHA TOTUTHBHOH
3KOHOMHYHOCTH MOXXHO 3TOT MOPOT CHU3HTH 10 1200 06/MHH - 1940 ru. HerouHocth (0 4acToTe)
nopora cpabarbiBaHHs He mpeBbiwiaeT 60 06/MHH MPH caMbIX HEOGNArOMPHATHBIX YCIOBHSAX 3KCILTY-
aTalMH.

JiHHAMHYECKH 3KOHOMakH3ep Mo4TH O€3bIHEPLIHOHEH, T. €. IPH PE3KOM 3aKpbIBAHHH JPOCCENs Ha
6GonbIIO YacTOTE BpalleHHs Baja JBHraTess KJIamaH 3aKpbIBACTCH MOMEHTAlbHO, 0€3 3aMeTHOH
3anepxkd. OnHako JBHrarenb ewé NpoaoynkaeT paboratk 3 + 4 ¢ Ha OcTaBleMcs B kapOloparope
TomiMBe.  9T0ro BpeMEHH A0CTATOYHO, 410061 BOANTEID, €CIIH HYXKHO, yCIIE] NEPEIUIIOYHTD Nepenady.
Ecnu HeoOXOAHMMO YBEJHYHTBL 3TO BpeMs, CIEAyeT CAENaTh 3aepXKKy cpabaTbiBaHHs 31€KTPOHHOTO
KIo4a KOoHOMaii3epa. Biuriouns koHaeHcatop €MkocThio 100 + 500 Mx® napajnenbHO KOHTaKTy
nepekmoyarens SF1 (Ha cxeMe noka3aHo INTPHXOBOH JIMHHUEH).

OKcnutyaTalus KoHOMali3epa Ha aBTOMOOHIIE NOKa3ala BLICOKYIO HaleXKHOCTb H CTabHIILHOCTD
pabotsl. [IpocToTa KOHCTPYKIIHH H OTCYTCTBHE Ae(PHIMTHBIX A€TajieH AenaeT ZOCTYMHBIM H3TOTOB-
JIeHHE SKOHOMal3epa CHIIaMH paiHOIOOHTENEH.

4. dieKTpoHHbIE BJI0KH yNpPaBJeHHs
Ha Muxpocxemax K548 cepun

Bapuanr |

OnexTpoHHbIH 610K (cM. puc. 1.40) COCTOMT M3 OrpaHHYHTENA MMIYJILCOB, NpeobpazoBarens
4acCTOTHI B HAaNpsDKEHHE, CPaBHUBAIOLIETO YCTPOHCTBA (KOMNApaTOpa HANPAKEHHA) H YCHIIMTENS TOKa,
Harpy»eHHOro 0GMOTKOH 2JIEKTPOMarH1Ta KianaHa. Bxoauas uens, cocrosias 13 pesuctopoBR1,R2u
€MKOCTHOTO IaT4MKa UMITyJIbCOB, BBITIOTHEHHOTO B BHAE 6aHaaxa U3 4 + § BUTKOB MOHTaXKHOTO TPO-
BOJAa Ha BBICOKOBOJBTHOM MNPOBOAE BOJM3H KaTyLIKH 3aKHraHHs, MNpEACTaBiseT COOOW AenuTtend
HMIYALCHOTO HanpskeHHs. Bonee ynobeH chEMHBIN 1aT4YHK, NpeacTaBAAIOMHiI COO0H 3aXKHM «KPOKO-
IUAN», IPHUETUIAEMBIH Ha BbICOKOBONILTHEIH MPoBOI. 1o/ 32)HM clieflyeT MOMECTHTb Ha TPOBOJ BHTOK H3
TOHKO} XeCTH IUMPHHOH 15 +20 MM.

Jmoasl VD1 + VD3 orpaHMYMBAaIOT aMIUTHTYLy BXOIHBIX HMIYJIbCOB, MPEOOPa3OBLIBAIOT HX B
TPAMOYTOIbHbIE H OMHOBPEMEHHO 3aLIMLIAIOT BXO MHKPOCXEMBI OT BRICOKOTO HAMPSHKEHHs. YCHIIHTEND
DA1.1 BnodeH no cxeme 0AHOBHOpATOpa M BHINOJHAET NpeoGpasoBaHKE YacTOTa - HANPSXKEHHE C
06paTHOH 3aBHCHMOCTBIO.

Bropoit ycunutens DA1.2 paboraeT koMnaparopoM HampsokeHHs. OH CPaBHHBAaeT BBIXOIHOM
CHI'HAl OIHOBHOPATOpa, CHUMAEMBIH ¢ feuTeNs HanpsbkeHHs R4 + R6, ¢ 00pa3toBeIM HampskeHHEM
HCTOYHHKA, BXOJAIIETO B cOCTaB MHKpocxeMbl. KonneHcarop C3 criaxkMBaeT my/ibCalH CHrHaja ¢
BBIX0/Ia OIHOBHOpPATOPA.

Pesnctop R8 obpasyer uenb monoxkurensHoi OC, HeoOXOXMMOH s 06pa3soBaHMs «THCTe-
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pesuca» kommaparopa. «['HcTepe3nc» obecrnedynBaeT HETKOE BIUIIOYEHHE M OTKIIIOYEHHE IEKTPO-
MarHMTa KiamaHa TpH pa3HbIX 3HAaUYeHHAX 4acTOThl BPANICHHA KOJNEHYATOro Bajia JBHMraTens, He
JonycKas «apebesra» KanaHa B MOMEHTDI IEPEKITIOUCHHS.

BoixonHo#t cHrHan kommapatopa yrpasiseT paboToii yCHIHMTeNs Toka Ha TpaHsHcTope VT2.
Pesucrop R10 u crabunutpon VDS cyxar MUist COrMacoBaHHs 10 HANpPSHKEHHIO BXOJA YCHIIMTENA €
BBIXOZOM KoMmmnapatopa. Tpansuctop VT2 paboTaeT B pexxuMe meperunoueHus. g ero 3amurhl ot
meperpysky TpH 3aMblKaHHH B uend o6MOTKH Y1 J/eKTpOMarHHTa MpefyCMOTPEHO YCTPOHCTBO,
cobpannoe Ha Tpansucrope VT1. CompoTusnenue pesuctopa R13 onpenenser tok cpabaTbiBaHHS
yCTPOHCTBA 3aLLHTBI, KOTOPbIii RoMKEH OBITH ycTaHOBJIEH B ripenenax 0,3 + 0,4 A. Tlpu yBenuueHHH Toka
yepe3 TpaH3ucTop VT2 cBepX YCTaHORICHHOTO NIOPOra oTKpbIBaeTcs TpansucTop VT, 3akpbiBarouinii
TpaHsicTop VT2. B pesynbrare aBapHitHBIH TOK 3aMBbIKaHHs OKa3bIBaeT A OFpaHHYCHHBIM Ha Ge3omac-
HOM YpOBHe. .

Caetoauon HL1 HHAMUHPYET OTKpBITOE COCTOAHHE KianaHa. Ero nenecoobpasno pasmMecTuTh Ha
TIaHe H IpHOOpOB B KabUHE aBTOMOOHIA.

B skoHOMal3epe MCMONB30BaHbI MOCTOsIHHBIE pesucTopsl MJIT, nmoactpoeunsiii pesuctop RS
CI15-2. Oxcuansie koupeHcatopbl ITO-2 (umu K52-2, K52-5, K52-7A); ocranshbie  KCO, K31-11,
K73-9, K73-17. Crabunutpon KC191A moxer O6biTh 3amenén Ha 18145, KC482A, KC190b KC190]1
i KC191 ¢ mobsiM 6ykBeHHbIM HHAEKcoM, a KC156A Ha KC1561, KC456A, KC168A, KC468A.

Pesucrop R13 npoBosounsiii, HamoraHHbIi Ha pesuctop MJIT-2 conporusienteM 6onee 300 Om
KOHCTAHTaHOBBIM (MK APyrHM BBICOKOOMHBIM) 1poBojom auamerpoM 0,35 Mm. Tpansuctop KT350A
MOXHO 3aMEHHTHb JHOObIM MalOMOIIHBIM KPEMHHEBBIM P-N-p TPaH3HCTOPOM, HAalpUMEP, M3 cepHil
KT361. KT3107, KT3108. Bmecro AJI3076M MOXHO HCTonb30BaTh M060# CBETOXHOI U3 3TOH CepHH.

Jlns HanaxuBaHHMA JNIEKTPOHHoro O0Ka JKOHOMaitsepa mnorpebyercd HCTOMHHK MHTaHHA
HanpsxeHHeM 13 + 15 B u TokoM Harpy3ku 10 1A (MOXHO HCIIONB30BaTh aBTOMOOHIBHYKO aKKy-
MYJIATOPHY!O 6aTapero), BONBTMETP MOCTOSHHOTO TOKA C BXOJAHBIM COTIPOTHBIIEHHEM He MeHee 1| MOM
(sTyuie Henonb30BaTh pHGppPOBOH, Harpumep, B7-27, B7-50 U T. 11.) ¥ reHepartop NpsMOyTOIbHBIX (HITH
CHHYCOMIANBHBIX) MMITYTbCOB aMIUMTYa0# 1o 20 'y 1 Boime. Mone3HsM okaxeTcs H MobOH HU3KO-
4acTOTHBIH ocuuinorpad.

BHauane npoepsioT paboTy ycunuTens Toka. BMecTo 06MOTKH 3/1eKTpPOMarHMTHOro KianaHa Y1
BKJTIOYAIOT B KaUeCTBE Harpy3KH pe3HCTop conpoTHRiIeHHeM 120 + 130 OM mMomHocThio 2 + 5 BT nu6o
JIaMITy HAKaTHBaHHs Ha HarpskeHde 12 B 1 Tok 0,3 A (MOXHO HCTIO/B30BaTh AaBTOMOOHIIBHYIO JIaMITy
A12-5 unu A12-4). Pesuctop R10 oTkinoualor oT BeIxoga MUKpocxeMsl DA1.2.

HMocne BrIOUeHHUS MHTaHUA TPaH3UCTOp VT2 fomkeH ObITh 3aKpHIT, HAaNpsHKEHHE Ha ero Kon-
JIEKTOpE TIPH 3TOM OTCYTCTBYET, CBETOAUO/ BHIKUTIOUEH, Harpy3ka obectoueHa. [1pu 3aMbIKaHHH OTKITIO-
YeHHOro KoHua pe3ucropa R10 Ha o6mmuii npoBoA Ha KosnekTope TpaH3ucTopa VT2 JOMKHO MOSBHTBCS
HanpsbKeHHe, MPaKTHYECKH PaBHOE HANpsHKEHHIO HCTOYHHKA MHUTAaHMA. 3aTeM NpPHIIAHBAIOT Ha CBOE
MecTo BbIBOJ pe3HcTopa R10.

Ipu oTcyTCTBHM BXOAHOTO CHTHAIa Ha KoMIapaTope TpaH3ucTop VT2 nomkeH 651Th 3akpsiT. [pn
TMOSIBJIEHHH BXOJHOTO CHrHasia HanpsbkeHueM 1,3 B 1 Gonee (310T ypoBeHb onpenesnseTcs BHy TPEHHHUM
cTabHIH3aTOPOM MHKPOCXeMbI) TpaH3HcTop VT2 oTkphbIBaeTCs.

pu yka3aHHBIX Ha cXeMe HOMHHaax pe3ucTopoB R4 + R6, oTuII0ueHHOM JaT4YHKE HMITY/IbCOB H
nuTaroneM HanpsxeHud 13,2 B (HomuHanbHOE HanpsikeHHe akKyMyNATOpHo# GaTapen) Ha BeiBoze 7
MHKpocXeMbl Oyniet HanpsbxeHHe 7,45 B, a B Touke coenuHeHus pe3uctopoB R4 u RS - okomno 4,3 B.
VisMepeHHs BBITIOMHEHBI BBICOKOOMHBIM UH(POBBIM BOILTMETPOM OTHOCHTENBHO 00mmero nposoga. AT
3HaYeHHs KOHTPONBHbIE H MOTYT CBHETENILCTBOBATH O NPaBUIIbHOM cOopKe H paboTe ycTpOHCTBa.

HanpsixxeHne Ha konaeHcatope C3 B BepXHEM TONOXEHHH JIBHXKKa pesicTopa RS paBHo 4,3 B, B
HHXXHeEM - okosio 1,5 B.

Ipu nonade UMMyNbCHOTO CHTHaNa ¢ aMIUIMTYAoH 3 + 5 B (pAMOYTOIBHOrO MIH CHHYCO-
HIANBHOTO) Ha BXOZ yCTpOHCTBA HampskeHHe Ha KoHAeHcarope C3 B 3aBHCHMOCTH OT 4acToTsl f (B
repuax) OynerpaBHo Uu=Uo-(1-Tf),
rae Un - BxoqHOe HanpskeHHe KoMrapaTopa, B, npH oTCyTCTBHH BXOIHBIX CHTHA/IOB, YCTaHaBJIMBac-
MOT0 pe3HCTOpOM RS; T - TOCTOsHHAs BpeMEHH LIETIH 3apSAKH-Pa3pa KK koHxeHcaTopa C2, c.

HMoctosannas BpemeHH T=Rn-C2,
rae Rn - conpoTHBNEHHe B OMax LENH 3apsAAKH M PaspsakH koHAeHcaTopa C2, ABISIOMIETocs mapa-
METPOM MHKPOCXeMBI H paBHoe i K548YH1 Rn = 430 kOm; C2 - émxocts koHmeHcatopa C2, .

Ona C2=0,015 Mxd T=6,45-10"¢.

YacroTa ummysbeos f U yactora BpanteHHs kKolleHyaToro Bana ABuratens I, o6/MHH ,CBA3aHBI
3aBHcHMOCTBIO f=1/30.

Honcrasus 3uauenue T u £ B mepsyro bopmysy, momyuum Uo=Uw/1-2,15-10"n.
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A Tak Kak nopor cpabaTsiBaHHs koMmapaTopa 1,3 B, To ero BxogHoe HanpsKCHHE PH OTCYTCTBHH
BXOJHBIX HMITYJIbCOB JOJDKHO GbITh ycTaHOBIeHO paBHbiM  Uo=1,3/1-2,15-10"-n.

Orcrona ciexyer mpocToil cnoco® npeaBapHTeNbHOH PeryIHPOBKH IEKTPOHHOTO 6i0Ka MpH
OTCYTCTBHH BXOIHBIX MMIY/bCOB. Tak, Ans cpabaThiBaHHs OlOKa Ha 4YacToTe BpamieHHs n = 1500
06/MHH, KOTOPYI0 PEKOMEHAYIOT B KauecTBe onTHManbHo#, Uo=1,92 B. '

C uenbio MOBBIIEHHS TOIUTHBHONH KOHOMHYHOCTH MOXHO YCTaHOBHTb, Hampumep, N = 1200
06/MuH, 4Tto cooTBeTcTBYeT Uo = 1,75 B. OnHako npH 3TOM ClIeflyeT HMETb B BHAY, YTO NPH MOHHIKEH-
HOIl 4acTOTe mepexioveHHs 610ka HECKONBKO YCNOXHHTCA BOXIEHHE aBTOMOOHINS, moTpebyercs
pHOGPECTH OTpe/IeIEHHBIIi HABBIK.

3ateM Ha BXOZ YCTPOHCTBa MOJAKT MEPEMEHHOE HampshkeHHE (MPAMOYTONBHOE HIIM CHHYCO-
HaanbHoe) aMIiMTy0i 3 + 5 B 1 wactoToit cootBeTcTBeHHO S0 M 40 I'u. Ipu 3ToM Ha KoHEHCaTOpE
C3 nOMmKHO BBITh MOCTOSHHOE HanpsikeHue okoso 1,3 B. Ipu noHwxernn vactotsi f nomken nepe-
KITIOMUTCA KOMIIAapaTop H OTKPHIThCA TpaH3UCTOp VT2, o uéM OymeT CBUAETENBCTBOBATH NOABJICHHE
HanpshkeHHs Ha Harpy304HOM pe3ucTope (J1aMIie) H BKIIOUEHHH CBeToaHoAa. [IpH yBEIHYEHHH YacTOTbI
CBEpPX IOPOroBOr0 3HAUEHH: NODKHO POHCXOIHTH 06PaTHOE NEPEKIIOUEHHE KOMIIApaTopa.

Pa3HoCTb 3HaueHMH YacTOTBI ((THCTEPE3HC»), TPH KOTOPBIX MPOHCXOMMT BKIIIOYEHHE H
OTIJIO4EHHE, NOMKHa ObiTh B nipedenax 3 + 5 ['u. Ecan oHa okaxercsa Gonbiue, CleayeT yBEIHYHT
conpoTHBiIeHHe pe3ucTopa R8, u HaobopoT.

OKoHYaTeNbHO MPaBHIBHOCTH PETYIHPOBKH H paboTy Goka PoBEPAIOT N0C/E YCTAHOBKH €10 Ha
aBTOMOGHMIb. YacTOTy BpaleHHs KONIEHYATOro Bajia ABMIaTes, pH KOTopoii cpabaThIBaeT yCTpOHCTBO,
KOHTPOJIHPYIOT 110 TAXOMeTpy aBTOMOOHs M cBeTonHoay HL 1.

Bapuanr 2
BTopoii BapHaHT ABJAETCA 10 CYTH Jela nopaboTkoil Bblille onHcaHHoro 61oka.

Konpencatop C2 3ameHeH apyruM, emkoctsio 0,01 Mxd. [leno B ToM, 4TO omHOBHOpaTOp,
cobpanHblit Ha ycuautene DA1.1, nomkeH 06eCreYHTh OCTOSHHO YMEHBIIAIOLICECS HATIPSXKEHHE Ha
koHgeHcarope C3 ¢ yBenHueHHEM 4acTOTH cpabaThiBaHKA SKOHOMa#3epa. Ho mnnTenbHOCTh HMITynbca
€ BbIXOZla OJHOBHOPATOpa CIHMIIKOM PaHO CTAHOBHTCS CPaBHMMOH C JUIMTENBHOCTBIO NEpHOna clie-
JIOBaHHs 3aMyCKAIOIMX HMITYIbCOB, H3-3a HETO MpPOHUCXOAHT HEHYXHbIH MOABbEM HANpsKEeHHS Ha
yacToTe BpaieHus okono 2500 06/mMuH. TToutH 1o ypoBHs cpabaTbiBaHHS KoMIlapaTopa, coOpaHHOTO Ha
ycunutene DA1.2. 3o npuBoauno k HecTabuabHOCTH B paboTe 6110Ka.

EMxocts ¢punstpyromero konaeHcaropa C3 ymeHsieHa 10 10 Mx®, Tak Kak pyu EMKOCTH 3TOTO
KOHZIeHcaTopa B HcxoaHoM Gnoke B 50 Mxd 3amepikka cpabarbiBaHHs 3KOHOMaMH3epa Oblna CIHIIKOM
60mb1110i1 - o010 5 cexyna. Heobxonnumoii GpHIbTpaniH HanpsKeHUs YIIPaBIEHHA KOMIIAPAaTOPOM JIETKO
JOCTHTHYTh BIJTIOYEHHEM KOHJIEHCATOpa MeXAy BbIxofoM ycuiautend DA1.2 u ero HHBepTHPYIOIHM
Bxonom (C6 Hacxeme puc. 1.41).

MakcHManBHO JOMYCTHMBIH BHIXOJHOH TOK KaX(I0T0 yCHIHTENA MHKpocXeMbl K548VH1 -3 MA,
TI03TOMY JUIS HafIeXXHOTO CpabaThIBaHHsA MEKTPOMArHUTHOIO KJIallaHa BBIXOAHBIE TpaH3HcTopsl VT1 H
VT2 BIUTIOYEHBI 110 CXeME COCTABHOTO TPAH3HCTOpa. B ucxonHOM BapHaHTe NPHLLIOCH Obl OAOHPATh
BLIXOJHOH TpaH3ucTop VT2 co cratnueckuM koddpuuneHToM nepenauu Toka 100 u Gonee, uto mns
MHOTHX pafiHonioOuTene 3aaa4a He U3 IETKHX.

IpennoxenHas cucTeMa 3amMTH (B IEPBOM BapHaHTe) BHIXOXHOTO TPAH3MCTOPA OT Neperpy3kH
TIpH CTy4aiHOM 3aMbIKaHHH BbIX0/1a 6710ka Ha KOPITyC Hea((peKTHBHA, MOCKOJIBKY HE HCKITIOUAET MOPYH
TPaH3HCTOpa. B mpeuiaraeMoM BapHaHTe 610Ka VIS 321 ThI IKOHOMaii3epa OT BO3MOXHBIX 3aMbIKaHHH
HCTIONB30BaH TNIABKHil mpenoxpanuTes Ha 0,5 A, uTo BIOJIHE ONMPaBaHO, MOCKOIbKY MaKCHMAIbHO
JIONYCTHMBIN TOK BBIXOZHOTO TpaHsucTopa VT2 Gonee yem 10 pa3 mpeBbliaeT TOK, TMPH KOTOPOM
TieperopaeT NpeIoXpaHxTeNb, a pe3HcTop R13 orpaHH4KBaeT 3TOT TOK Ha ROy CTHMOM YPOBHE Ha BpeMst
TIEPEropaHys NpeJOXpaHHTENA.

B xoMmaparop BBeeH AennTeNb HAaIPsXeHHs Ha pesucTopax R15, R16. Jto cnenaHo ans Toro,
4TOOBI OONErYUTh HACTPOIKY KOMIApaTopa Ha HYXHYIO BENMYHHY «rHCTepesuca» mnonbopkoii pe-
3uctopaR1S.

Kcraru, npu orcytcrBum menutens u pesuctope R8 Homunanom 15 MOMm Ha HcmbiTyeMoM
JK3eMIuIipe Mukpocxembl KS48YH1 «rictepesicy mpesbicun 101w, uto B S pa3 6ombiue oxHaaemMoro.
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5. DaeKTPoHHbHH 610K ynpaBiaenus
na mukpocxemax K561 cepun

Brok umeet (puc. 1.45-a) nofaBUTENb HMIY/ILCHBIX TIOMEX Ha BXOZIE, TPAH3HCTOPHBIH KIIHOUEBOH
YCHJIHTE]Ib HA BBIXOZIE H y3€]1 BBOAA “rucTepe3uca’ no YacTore.

OCHOBHBIE TEXHHYECKHE XapaKTEPHCTHKH:

HanpsxeHue nuTaHus .. .10+ 16 B;
IMotpebnsempiii TOK ... .20 MA;
KoMMyTHpyeMbiii TOK .04 A;

YacToTa BXOAHBIX HUMNYIbCOB:
BBIKJIFOYCHHA KllanaHa ..
BKIKOYCHHA KilanaHa

TMocne BKMHOYEHHS 3axuraHus G/0K ynpaBleHHA YCTaHABIMBACTCA B HCXOAHOE MONOXEHHE H
BKJTIOYAET 3MeKTPOMarHUTHBII KinanaH. [Ipy HaxaTHH Ha NeJjab aKCeNepaTopa 3aMbIKAIOTC KOHTAKTbI
MHKpOMNepeKTIouaTesIsn, KOTopble AyGIHpYIOT Nojady MHTaHHS Ha 3EKTPOMArHHUT.

C yBenMueHHeM 4acCTOTH BPALEHH KOIEHYaToro Bana aApHrarens 1o 1500 o6/mMun (uto cootse-
TCTBYeT yBeJIMUEHHIO 4aCTOTHI pa3MBIKaHHI KOHTaKTOB npepbiBaTens 10 50 I') 6nok cpabateiBaer,
OTKJTIOuast HAMpPsXKCHHe MHTaHUA OT KJIaNaHa, HO OH OCTaeTCs BKIIOYEHHBIM Yepe3 KOHTAKThI MHKpOTie-
pexmouaTens. Eciu Teneps NMefanb akcenepaTopa OTMYCTHTH (PEXHM TOPMOXXEHHS IBUTaTeNieM), TO
KOHTAKTh MHKPOTIEPEKITIOYATENs pa3sOMKHYTCA - 06eCTOMAT MeKTPOMArHHT KilanaHa i NMojaya TOMIKUBa
K HHTHHAPaM JBHraTelIs NIpeKPaTHTC.

Tocne yMeHbLIEHHS YacTOTHI BpallleHHs Baia ABHrarens 10 1300 06/MuH ( 4acToTa pa3MblKaHHi
npepsiBatens 43,3 ') 610K BKIIOUHT JMEKTPOMArHHT KJ1aNaHa M N0J1a4a TOMIHBa BO30GHOBHTCS.

Kak BH/IHO M3 CKa3aHHOTO Bblllle, OMHCBIBaeMblii 6110k 06nagaeT CBOHCTBOM “‘THCTepesuca” mo
4aCTOTe MOCTYMAKOLIMX € NpephIBaTeNs UMMyIbCoB. [1pH OTCYTCTBUHM “rHCTepestca” SNeKTpOHHbIH 610k
B6mm3M nopora cpaGaTeiBanks GyfeT BOCIPHHHMATB 3TY 4aCTOTY TO Kak MOBBILIEHHYIO MO OTHOLIEHHIO K
HIOPOrOBOii, TO Kak MOHMXKeHHY10. M3-3a 3TON0 BMeCTO HETKOTO OJIHOKPATHOTO cpabaThiBanua Gyner
MHOTOKpaTHOE TepekitoueHre knanaHa. CrefyeT 3aMeTHTh, 4TO JOCTHYb YETKOCTH cpabarbiBaHus
yctpoitcTBa MOXKHO 6oree POCTO, NPHMEHHB METO “3alilelIKH, HO B 3TOM Cllyyae CXeMa MONKITIoHEHHA
6110ka k GopTOBO# CeTH aBTOMOGHA GyIeT OTIHUYATLCS OT 3aBOACKOH H 6€3 MepeeskH 31eKTPONPOBOAKH
He 0GOUTHC. .

MpuHunnuansHas cxeMa Groka n3o6paxkena Ha puc. 1.45-a. UMNynbChl ¢ NpepbiBaTens CHCTEMBI
3aKHMraHHA MOCTYNAIT Ha (HOPMHPOBATENb MPAMOYTONBHEIX MMIYNbCOB, COCTORWIMA M3 3NeMEHTOB
VDI, VD2, Rl + R3, C1, C2. Ou ofecneunBaeT 3amuTy G/10Ka OT MePerpy3kH U OT OTPHLATENBHBIX
BBIGPOCOB BXOAHBIX HMMY/ILCOB. Janee CHrHaM NOCTYMAeT Ha MONaBHTE b HMIYIBCHBIX MOMEX, cOGpaH-
HBIH 110 cxeMe onHoruGpaTopa Ha orndeckux aementax DD1.1, DD1.2. MonasuTens nomex pearupyer
Ha CMag BXOAHOMO MMITYNIbCa U yNep)KHBAeT HU3KHA NOrHYeCKHi YPOBEHb Ha CHETHOM BXO/IE TPHUITEpa
DD2.1 B TeueHue 4 Mc (CM. AHarpamme! CUrHaNOB Ha pHC. 1.42).
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DD2.1 . 1600 1500 1400 1300 of/Em
Puc. 1.42, [luarpaMmel CHIHaNOB Ha Puc. 1.43. 3aBUCHMOCTb IJIMTENLHOCTH
3/IeMEHTaX CXeMBI. ‘ BBIXOIHBIX HMMY/ILCOB OT BXOJHBIX.
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OT1oro BpeMeHH JIOCTAaTOMHO I MpeKpalleHHs AeHCTBHS MMOYIbCHBIX MOMEX OT apebesra
KOHTAaKTOB MpEpHIBaTeNs, HCKPEHHS MPH MX Pa3MBIKaHHM, KoleGaTelbHBIX MPOLECCOB B CHCTEMe
3aXHraHHA.

Tpurrep DD2.1, BKmoueHHBI MO cXeMe NeNHTeNs Ha 2, (JOPMHPYET Ha BBIXOJE HMITYJIbCHI
IUTHTENbHOCTHIO, PaBHOH MepHOdy BXONHOTO cHMrHama Tex, HeoGxonumsie mis paboTel ycTpoficTBa
cpaBHenua. OHo co6paHo Ha Tpurrepe DD2.2. [To cnany 3THX MMIY/IBCOB 3anyckaeTcs GopMHpOBaTeb
Ha anemenTax DD1.3, DD1.4, nuTensHOCTD BLIXOAHBIX HMIYJIbCOB KOTOPOTO CBA3aHa € JUTHTENBHOC-
TbIO BXOJHBIX OnpelefleHHbIM 06pasoM. IIpH yBenMUeHHH 4acTOTHI BpallleHHMs KOJNEHYaTOro Baia
JIBHraTens OT 3HAUEHHS, COOTBETCTBYIOLIETO XONOCTOMY XOaty, A0 1500 06/MuH 1 Gonee AAMTENLHOCTD
BBIXOAHBIX HMNYIBLCOB hopMHpoBaTens paBHa Tn = 20 Mc npu Tex = 20 MC (COOTBETCTBYET YacToTe
< 1500 o6/muH) u paBHa Tsx npu Tex < 20 Mc (2 1500 o6/mun). Ecnu Teneps yMeHBUWHTL 4acTOTY
BpallleHHs Basia 10 3HaueHHs < 1300 06/MHH, THTELHOCTh MMNYILCOB OyneT paBHa Tex npu Tex <23 Mc
(= 1300 06/MuH) 1 20 Mc nipH Tex >23 mc (< 1300 06/MHH). ITa 3aBHCHMOCTD H300paXkeHa Ha IHarpaMMme
puc. 1.43.

B HCXOZIHOM COCTOAHHH Ha HHBEPTHOM Bbixozie Tpurrepa DD2.2 neficTByeT HM3KHii TorH4eCKHi
ypoBeHb, TpaH3ucTop VT1 OTKPHIT M WyHTHpYET pesuctop R8, dopmuposarens umnyascos DD1.3,
DD1.4 HacTpoeH Ha IIHTENBHOCTb BBIXOAHOTO MMMy/bca 20 Mc. Ha wacTore Bpatenus 1500 o6/mMuH
JOCTUraeTCA PaBEeHCTBO IUTHTENbHOCTH MMIMY/IBCOB Ha BbIXOZe deMeHTa DD1.4 1 BbIXOOe TpHrrepa
DD2.1 3HayeHuro 20 mc, HO Ha BeIxoze 3emeHTa DD1.4 uMnynscsl 3ana3nbiBaioT Ha BpeMs 3aJIEpXKKH B
dopmupoBarene uMmyabcoB. [T03ToMy B MOMeHT npHxosia dpoHTa uMnynsca Ha C-BXxoA TpHrTepa DD2.2
Ha ero D-Bxozie etile Gyaer curnan 0 (puc. 1.44-a). Tpurrep DD2.2 nepekmountcs, Ha ero HHBEPCHOM
BbIXOJle NOSBUTCS CHTHA BLICOKOTO YPOBHA, H TpaH3HCTOp VT 1, 3aKpbIBIIHCH, EPECTPOHT POPMHPOBA-
Tens DD 1.3, DD 1.4 Ha anuTenbHOCTS MMIYBCOB 23 Mc.

Tpu yMeHblIECHHH 4acTOThI BpallieHHs Bana ABuraTens 10 1300 06/MHH HACTYMHT MOMEHT, Kora
BO BpeM#A NMpHXozia uMnyibca Ha C-xox Tpurrepa DD2.2 Ha ero D-Bxoze yie Gyner yposens 1. Tpurrep
YCTaHOBHTCS B HCXOJHOE COCTOsHME, TpaH3ucTop VT1 oTkpoeTcs H GOpMHpOBaTEslh BHOBb OKaXKETCA
HacTpoeHHbIM Ha 20 Mc (pHc. 1.44-G).

CurHan ¢ npsMoro Bbixoga Tpurrepa DD2.2 ynpasnsier KimoueBbIM yCHIHTeJIeM Ha TPaH3HCTOpax
VT2, VT3, Harpy3Koii KOTOpPOTO CITYXHT 3/1eKTPOMAarHHT KianaHa 3koHoMalizepa. [losBneHne curnana
jorpueckoi 1 Ha npaMoM Bbixoae rpurrepa DD2.2 sbizoser cpabarblsanue Knanaiua, a curnaita 0 -
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Puc. 1.44. [lnarpamMmsl CHTHaJIOB Ha BHIBOZaX MUKPOCXEM.
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KittoyeBo# yCHIHTENb MMEET OCOGEHHOCTh, 3aKMIOYAIOLIYIOCH B TOM, 4TO pe3ucTop R12 u
IMHTTep TpaH3ucTopa VT3 noxkmoueHs! k GOpTOBO# CETH aBTOMOOHIIS, HanpsikeHHe B KOTOPOH 06bIYHO
H3MeHseTcs B Mpedenax 12 + 14,5 B, B T0 BpeMs kak TpHrrep NUTaeTcs CTaOHIH3HPOBAHHBIM HaNpsike-
HueM 10 B. HarpysouHas cnoco6HocTb MikpocxeM KMOTT mana, noatomy crarnueckuit kodapduumeHT
Mepe/aiH Toka TpaHsHcTopa VT2 nomxeH 6b1Th He MeHee 200.

EcnH JOMONHHTH KITIOUEBOH YCHIIMTE/b SMUTTEPHBIM NOBTOpHTENeM (cM. pHC. 1.45-6), MOXHO
TMPMMEHHTH TPAH3HCTOPHI C YMEPEHHDIM 3HaUEHHEM CTAaTHUECKOTO KO3 HnHenTa nepefadt ToKa 6asbl.

Tpausuctop KT315b B yctpolcTBe MoxHO 3aMeHHTb Ha KT342A, KT342B; KT814A - Ha mo6oit
13 3Tol cepu HiH Ha KT816A - KT816B. MuxpocxeMbl cepu K561 MOXHO 3aMeHHTH Ha COOTBETCTBY-
romue u3 cepui K564, K176, K164. Ipu ucnosns3oanuu MUkpocxeM cephii K176 unu K164 Heobxonu-
MO HamnpsbKeHHe MTHTaHHS MHKpPOCXeM YMeHbLMTD 10 9 B, a crabunutpon 18141 samenuTs Ha J1814B.
B aneKTpoHHOM G710Ke KOHOMaii3epa npuMeHeHs! pesucTopsl MJIT; konaencaropst Cl - KCO-5, C2 -
KJ,C3,C4-K10-17,C6-KIIC,C5uC7-K53-1A.

Jlns HanaXKMBaHHA NEKTPOHHONO 6/0Ka ynpaB/ieHHs SKOHOMai3epoM HeoOXOAMMBI reHepaTop
HMIMYbCOB H ocuHmnorpag. CHavana ocyunnorpad NOAKMOYAIOT K BbIxoay 3neMenTa DD1.2, nonasasi ¢
reHepaTopa Ha BbIBOZ 1 aneMeHTa DD1.1 curnan uacroroit 30 + 200 [y, npoBepsioT IHTeNbHOCTH
BBIXOIHBIX OTPHUUATENBHBIX HMMyNbcoB. OHa NomkHa GbITh MpHMepHO paBHa 4 Mc (puc.3). Ecmu
Heo6xoauMo, noxdupaot pesucTop R4. Eciin H3BeCTHO TOUHO 3HaUeHHe eMKOCTH KoHaeHcaTopa C3, To
HOMHHaJ1 pe3ucTopa R4 MoxkHo paccunTaTh no popmyite : R4=5,8/C3, rne R4 - B kOMm, C3 - BMKD.

Mocne 3toro pesuctop R10 oTKMIO4AIOT OT BBIXOAA TPHUITEPa H 3aMBIKAIOT Ha 061IHi MpoBo, a
ocHLIorpad NOAKMOYAIOT K 3TOMY BbIXOLY TpHrrepa. [1pH BKIIOUeHHH MUTaHHUA Ha HHBEPCHOM BBIXOZie
Tpurrepa DD2.2 nomxeH 61T HHU3KHit IOrHueckHit ypoBeHs. Ha BepXxHHil MO cXeMe BXOJ 3/eMeHTa
DD1.1 nonatot uMnynbChl 4acToToi cenosanus S0 ' u, nonbupas pesucrop R7 (a npu HeoGxomumoc-
TH H R6), 1061 BatOTCS NOABIEHHA HA HHBEPCHOM BbIXOZe TpHrrepa DD2.2 BEICOKOTO ypOBHSL.

3arem pesuctop R10 oTkmouaroT o 061L1ero npoBoaa H NOACOSAHHAIOT K TUIIOCOBOMY NPOBOLY
nuTaHus MHKpocxeM. Ha Bxoa ycTpoiicTsa nonator curHan yacroroi 43 ' m noabupaot pesuctop RS,
no6uBasich nosBieHHs curiaina 0 Ha vHBepcHOM Bbixone Tpurrepa DD2.2. ITocnie 3Toro BoccraHaB/nBa-
10T coe/iHeHHe pe3uctopa R10 ¢ TpurrepoM 1 npoBepsroT cpabaTsiBakue Tpurrepa. Ui 3TOT0 MIaBHO
YBENHYHBAKOT YaCTOTY HMMYJAbCOB reHepaTopa. [Ipu yactoTe 50 'u Ha HHBEPCHOM BBIXOJE TPHITepa
DD2.2 nomkeH ycraHOBHTbCA cHrHan 1. Teneps yMeHbLAIOT 4acTOTY MMNYIbCOB. [IpH npoxoxaeHHH
vacTorbl 43 'y cHrHan 1 Ha HHBEPCHOM BBIXOZIE TPHrrepa JokeH cMeHHThes Ha 0. ITocre 3Toro 6nok
roroB k pabore. IIpu orcyrcTBuM ocumiorpada MOAKMIOUAIOT MapauiensHo auody VD3 mamny
HakajiHBaHUs Ha HanpshkeHue 12 B u Tok 0,3 A (unu ceetoamnon). Ha yactore 50 'y namna nomkHa
racHyTb, a Ha yactore 43 'y - 3aroparbes.

OnucaHHbli 3eKTPOHHBIH 60K MOXeT paboTaTh H 6e3 MHKpONepeKIHouaTes, et 3aMEHHTb
INEKTPOMEXaHHUECKHH CMOCO6 KOHTPOJIA 32 3aKPHITHEM JIPOCCENbHOM 3aC/IOHKH Ha BaKYyMHbli. U B
3aKITI04eHHE OTMETHM, YTO OMHCAHHBIH GIOK YNpaBieHHs SKOHOMAH3epOM MOXHO HCMONb30BaTh Ge3
nepefie]IkH Ha aBTOMOOUIAX ¢ cHcTeMoi “Kackan”.

IHpumeyanne.

W3-3a Toro, uto TpaHsucTopsl VT2 u VT3 (cM. puc. 1.45-a) paGoTtaroT B pexxume GIH3KOM K
aKTHBHOMY, Ha HHX O€CMoJIe3HO pacceHBaeTcs MOLIHOCTb M 3aMEeTHO MOHHXKAETCs HampshkeHHe Ha
00MOTKe KJlanaHa. DkoHoMait3ep 6yneT paboTaTh HazexHee, eCIH TPaH3HCTOPBI NEPEBECTH B KIIHOUEBOM
pexxuM. [Ls 3T0ro MHTTep TpaH3ucTopa VT2 Hafo cOeHHHTB ¢ OOLIMM NPOBOJOM, 2 MEXY KOJLIEKTO-
POM H TOUKOH NOJKIIoueHH s pesHcTopa R12 k 6ase TpansucTopa VT3 BBeCTH pe3HCTOp COMPOTHBIIEHH-
eM oko110 240 OM MowtHOCTbIO 1 BT (cM. pHc. 1.45-B). Tpansuctop VT2 npH 3TOM MOXeT GbITh HCTIONB30-
BaH CO CTaTHUeCKHM KO3 dHIIHEHTOM Nepenayut Toka 6a3sl He 6onee 100 .

Heynauen u cnoco6 BbifeneHHs TeKyLilero 3Ha4eHHs NepHoaa MOBTOPEHHS HMITYJILCOB CHCTEMBI
3akurana. Jles1o B TOM, 4TO NepekITIoUEeHHS B 3TOM YCTPOHCTBE MPOUCXOAAT HEe B MOMEHTBI pa3MBIKAHHS
KOHTAKTOB TNpephIBaTeNs, Kak Clea0Bano Obl, a HeCKONBKO MO3KeE, KOIAA 3aTyXxaeT KoebGaTelbHbIH
MpOuEeCe B MEPBHUHOM 1EMH CHCTEMBI 3a3HUraHHs. CKOpOCTB Xke MPOTEKAHHs 3TON0 NpOoLeCca 3aBUCHT OT
psna $GakTopoB M MOTOMY pasnHuHa. B pe3ynsTaTe NpH BblAeNeHHH NepHOIa MOBTOPEHHS HMITYIBCOB
CHCTEMBI 32XKHraHHs (nocpeacTsom Tpurrepa DD2.1) BO3HHKaOT JOMONHHTENBHBIE MOTPEIHOCTH. DTO
BEJIET K yXy/IIeHHIO CTaGHIbHOCTH NOPOroB cpabaTsiBaHus 6OKa.

Kpome Toro, xmoueBoii ycHIMTens 6710ka HaXOOHTCA MOX YTpo3oil OTKasa MpH Cly4ailHOM
3aMBbIKaHHH BBIXOZHOH 1eMy Ha KOpnyc aBToMo6uA. Takue cHTyanHH Ha NMPaKTHKe BECbMa BEPOSATHBI,
MO3TOMyY BCe O/I0KH ynpaBfieHHs MPOMBILIEHHONO H3TOTOBJIEHHS CHAGKEHBI Y3/I0M 3aIlHThI OT 3aMbl-
KaHHUs LIETNH Harpy3KH.
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Puc. 1.46. Cxema NoAKMOYEHHS CEMMIUTHIPHKOBOTO O1oKa ynpassienns MTXX:
1 - aKKyMYNSTOP; 2 - BHKIIOYATEND 3DKHTaHHS; 3 - KATYIKA 3OKHIaHHA; 4 - JMEKTPOHHBIH GNIOK YNpaBieHHs; S - 35eKTPOMarHHTHEIH Kiana;
6 - NaTYHK-BHHT; 7 - KIEMMHAas KONIOAKA AATIHKA-BHHTA; § - PEryIMPOBOYHBIA BHHT KONHYECTBA; 9 - PErYNTHPOBOYHBLIH BHHT KauecTsa (cocTasa CMECH).



1.2.3. CHCTEMA ABTOMATHYECKOTI'O YIIPABIEHHSA
IKOHOMAHK3EPOM NNIPUHYAUTEJBHOT'O X0JIOCTOI'O XOJA
C CEMHUITBIPbKOBBIMH BJIOKAMH YTIPABJIEHHS

Cucrema OIIXX, npumensemas Ha aBToMOOHIAX ¢ KapGropatopaMH THa “Conekc” (puc. 1.46),
OTJIHYAETCA OT PACCMOTPEHHBIX BbIIIE CHCTEM H COCTOMT M3 JaTYMKa-BHHTA (6), 3MEKTPOMAarHMTHOTO
knanaHa (5) 1 a51eKTpoHHOro 6/10Ka ynpasneHHus (4).

Ha peskume TopMOeHHs aBTOMOOHIIA NBHraTenieM (T. €. NpH ABHXEHHH 110 HHEPLHH C BKIIO-
4EeHHOH Tepefaued W OTIYIEHHOH NeJaiblo YNpaBIeHHs KapGIOpaTopoM), HasblBaeMOM Takoke MpH-
HYIHTENbHBIM X0NoCThiM XomoM (IIXX), ycnoBus cropanus paGouell cMecH B LHMJIHHIPaX pes3ko
yXy[AIIaloTcs, B 0TpabOTaBIIKMX razax BO3PacTaeT COAEPXKaHHE MPONYKTOB HETONHOrO CTOpaHHS - B
oCHOBHOM OkcHA yrieposia (CO) u yresonoponios (CH), HenpousBOAHTENbHO paCXOoyeTCs TOILIHBO.
Cucrema OIIXX npenHasHayeHa a4 yMEHbIIEHHS BBIGPOCA TOKCHUHBIX BELIECTB € OTpabOTaBUIHMH
razaMH, C TaKkKe IJI% CHHXEHHS pacxoma TOrmMBa, OTKNO4EHHE TOIUIMBOIONAYH 4EpE3 CHCTEMY
X0J10CTOro X0/1a Ha pexume ITXX no3sonser petHTs 06€ 3TH npo6nemsl.

OtxumoyenHe Toruieonoaayl Ha I1XX npousBoauTes npu noMoLH yCTAHOBIEHHOTO B KPBILIKE
kap6ropaTopa /IEKTPOMarHHTHOTO KilafnaHa Ha TOTUIMBHOM XHKAepe xonoctoro xoxa (5). [onaueii Toka
B 0OMOTKY 37IeKTPOMarHHTHOTO KJlaraHa yrpaBiseT MeKTPOHHBIN 6110k (4), COeIMHEHHDIN B MeKTpH-
YECKYIO LieTb ¢ K/anaHoM, HCTOYHHKOM MHTaHMA, KaTyIIKO# 3aXHraHHs, JaTYHKOM IOJIOKEHHA ApOC-
ceNbHOM 3aCNOHKH Ha KapGIopaTope, a Takxke “Maccoii” aBToMOGHIIS.

HMnynbCel Toka OT KaTyikH 3auraius (3) 1aioT HHGOPMALHIO O 4aCTOTE BPALUCHHA. a IATUHK
(6) nonoxeHHs APOCCENbHOMN 3aCNOHKH (IaTYHK-BHHT) NpeCTaBAsAIOWHI COGOM KOHTAKT Ha YIIOPHOM
BHHTE (8) ApocCenbHOMN 3aCOHKH, MEXaHHYECKH 3aMBIKAaEMBIi Ha “MacCy” IIpH MOMHOCTBIO 3aKPHITOH
3aCNIOHKE, CHTHTH3HPYET O EPEXO0ie KapGropaTopa B peKHM XONOCTOro Xoa.

PexuM npHHYAHTENLHOrO XOJI0CTOrO X0/a, IIpH KOTOPOM 0OMOTKA 3/IEKTPOMAarHUTHOTO KilanaHa
(5) obecTounBaeTCA H Noaua TOMNHBA Yepe3 CHCTEMY XOJIOCTOTO X0/1a PEKPALaeTes, HaCTyaeT, Korna
670K ynpaBneHns (4) perucTpHpyeT onHOBpEMElIoe HATHYHE ABYX $aKTOPOR: MOBBILIEHHAS YaCTOTa
BpalleHHs KoneHuaToro Bana (6onee 2100 06/MHH) M 3aKpBITas JPOCCENbHAS 3aCTOHKA.

Pexxum ITXX npexpatuaeTcs W nofayua TOILTHBEA BO30GHOBIIAETCS, €CIIH BOANTEND!

- HE HaXXKHMas Ha 1eab YNPaBACHHs IPOCCENbHOMN 3aCTOHKOH YMEHBUIHT CKOPOCTH ABHKEHHA,
BHIK/TIOYHT CLETICHHE WK, BKIIOYHB HEITPalb, NepeiiIeT Ha X0MoCTol Xo/ (cpaboTaeT OTKIIOUCHHE
pexnma [1XX no yacrore BpaieHus);

- HOKMET Ha T1eJaNlb yrpaB/eHH JPOCCENbHBIMH 3aCIOHKaMH H IPOJOIIKUT ABHKEHHE C BLICOKOH
4aCTOTOH BpaleH s (pousotaer oTkMoueHHE pexuma JTXX ro nosnoxeHH:0 apoccenbHOM 3aCTOHKH).

Jns nosbiieHHUA yCTORYHBOCTH paGoTh! IBHraTeNs, HCKIIOYEHHS PHIBKOB, OTKIIFOUEHHE TOILIHBO-
110/1a4H NPOHCXOMT IIPH OJHOH YaCToTe BpalieHHs (0kono 2100 06/MuH), a BKAOYEHHE - IPH APYTOi, Ha
150 - 200 06/MuH MeHbILEH,

O6ecTouHBaHKE 3IEKTPOMArHHTHOTO KJlafnaHa MPOMCXOAUT TAKXKE U [IPH BBIKIIOUCHHH 3aXKHra-
HHS, YeM HCKIIOUAETCs TU3EIHHI - BO3MOXHOCTh BOSHHKHOBEHHA paboThi ABMraTeNs € CAMOBOCIIIAME-
HEHHEM.

Tlopsnox pa6otst IIIXX npencrasned & Tabnuue 1.5.

DxoHoMHs Tornea Gnaronapa XX coctapaset 0,2 + 0,5 1 va 100 kM npobera. JusenuHr xe
MOXET TPHBECTH K BECbMa HETPHATHBIM MOCICACTBHAM - M3-32 BO3MOXHBIX “0GpaTHBIX ynapos”
(npexaeBpEMEHHBIX BCMBILKAX B LMIMHAPAX TP JIBMXEHHH ABHXEHHH IOPIIHA BBEPX B TaKTe
cxatus). IlooToMy He pekomeHayercs yGupath cucteMy OIIXX (3aMeHss KnamaH 3arlylIKOH WM
yZiaiss ero 3afopHyYIO HIy), HE TOIBKO 110 IKONOTHYECKHM COOGPaKEHHAM.

Taba. 1.5. TTopanok pabotul AMTXX.

—
Pesum Ortnocutenbhas | TMonoxenne | COCTOAHHE Tonoxenne
. " INEKTPO-~ KOHTAKTOB Monaua
paboThl '{at.ToTaKB APOCCEMBHOR | o b RATIHKA- TomHBA
JBHraTens BpaleHus 3aCJIOHKH KNANaHa BUHTA

Xonocto# xon | IToHmxkeHHas 3axpbiTa BrmoueH 3aMKHYTHI EcTp
Harpy3ounsiif | [losbliieHHas OTkphITa Bxumouen Pa3zoMkHyTHI Ectb
XX TosblieHHas 3akpeiTa BrlknoueH 3aMKHYTbI Her
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Jatyuk-BHHT (2108-1107240) - BLIOMHSAET TaKyH0 Xe GyHKIHIO, YTO H MHKPOTIEpEKIIOUaTe b
B cucteme “Kackan”, TONbKO y NaTuMKa-BUHTA TIPH 3aKPBITOH NPOCCENbHOH 3aCIOHKE, KOHTAKTHI
3aMKHYTBI, & IPH OTKPHITOH - pA3OMKHYThI.

JlaTuHKy-BUHTY IIPUCYLIH JBE OCHOBHbIE HEHCIIPABHOCTH:
- KOPOTKOE 3aMbIKaHHE Ha Maccy;
- OTCYTCTBHE KOHTAaKTa C MACCOH TIPH OTIYIEHHOH Te/ie/IH aKCeNepaTopa.

TepBsiii edekT npossisercs B AEpraHbe aBTOMOOHIIA, H3-3a aBTOKONE6aHuUi (06 3TOM ABIEHHH
paccka3aHo B ortMcaHHH cucteMsl “‘Kackan), a BTOpO# - B yXYIIIEHHH TOPMOXXEHHA ABHraTeem, n3-3a
nipekpatieHHs pabotsl ATTXX.

O6e HeMCTIPaBHOCTH MOXHO yCTPAHUTH MPH OMOLIH TECTEPA WIIH KOHTPOJILHOH JIAMITOYKH, OHH
BBIBOJ KOTODO#i COEIMHEH C “IUMIOCOM” aKKyMyJATOpHO# GatapeH, a BTOpoit - ¢ BbiBoaoM (7) maTuHKa-
BHHTa (OTKIIOYEHHBIM OT JKI'yTa IPOBOJKH aBTOMOOHIS).

Ipu nONHOCTHIO OTNYILLEHHON Nelant aKkceNeparopa JIaMIIouKka J0/DKHA TopeTh (IIpH 3TOM He
MellaeT NIPOBEPHTB, HTO IIPHBOJ APOCCENBHOH 3aCIOHKH He NIPENATCTBYET €€ MOJIHOMY 3aKpBITHIO, T. €. -
YTO 3aC/IOHKA HE 3aBHCAET Ha npHBoze). Ecnu “KoHTposbKa™ He FOPHT, TO, 3HA4YHT, BOSMOXEH BHYTPEH-
HHii 0OpBIB C €ro BBIBOJAOM. [IpH OTCYTCTBHH 0OpEIBa HEOOXOAHMMO NOBEPHYTh TAaTUHK-BHHT 10 MOMEHTA
3aropaHHs KOHTPOJIbHOH JlaMroyukH. Ecii yacToTa BpameHHs KoJIeHYaToro Basia Ha XOJIOCTOM X0y TpH
3TOM OyJIeT 3aBbliieHa (10 CpaBHEHHIO C €€ 3HAUYEHHEM, YKa3aHHbIM B PYKOBOJICTBE 1O IKCIUTyaTalHH
aBTOMOOMIIA), TO HEOOXOIMMO OTPETYIHPOBATh KapOropaTop.

Iocne oTKpbITHA ApOCCenbHOH 3aCNOHKH (Tefanb rasa Hakara) JaMrodka JOMKHA TacHyTb.
Eciu 3TOro He MPOHCXOMT, 3HAUHT, JaTUHK-BHHT HMEET BHYTPEHHee KOPOTKOE 3aMbIKaHHE H ero Hazo
3aMEHHTb.

DaextpoMarHHTHBIA kiaanmaH (2108-1107420) - sBasgeTcd HMCIONHHTENBHBIM JeMEHTOM
BIIXX, 3amopHas MIMa KOTOPOTO MEpeKphIBaeT Mojady TOMNMBA uYepe3 HKHUKIEP XOMOCTOro Xoja
kap6roparopa. BxioyeHHe H OTKITIOYEHHE KilanaHa OCyLIECTBIAET MEKTPOHHbIH GNOK yIpaBieHHs.

[poMBILINIEHHOCTBIO BBHIYCKAeTCSA JBa THIIA KIAmaHOB Ui kapOioparopoB “Colnekc”, OHH
JIOCTaTOYHO XOPOLLO OTIHYAKOTCA 110 BHELIHEMY BHAY (pHc. 1.47)

Puc. 1.47. BuenHHii BHJ 0HOro M3 JMEKTPOMarHHTHBIX KI1anaHoB s kap6topatopos “Conekc”.

Ipn 3amene nydiue nokynarb Gonsumii (puc. 1.47), ¢ 1MaMeTpoM XBOCTOBO# 4acTH - 20 MM
(o6MoTka 13 Goiee TONCTOro IPOBOJA), HO MOXXHO H TOHKHH (pHc. 1.46), muameTpoM - 13 MM.

OnHako KayeCTBO 3TUX KIIANaHOB He panyeT. [1o3ToMy Jyyiie moaGHparth HX MpAMO OKOJO Ma-
rasuHa, 3apaHee JIOrOBOPHBLIHCH O 3aMeHe. IIpu npodake HX Hepeako NMpOBEPAIOT HA LIETYOK OT
CTOSAILETO Y MPOJAaBLA aKKYMYJIATOPa, HO OJMH-/IBA ILENYKA FOBOPAT TOJNBKO O LENOCTHOCTH OOMOTKH
JMEKTPOMArHHTa. A kak OH OyneT BecTH cebs Ha MalMHE ~ coBCeM Jpyroe feno. Hampumep, mocne
YCTaHOBKH B Kap6I0paTop, HITIa MOXXET 3aCTPEBATh B XKHKIIEPE.

JKuKIephl X0JI0CTOro Xo4a MMEXT MapKHPOBKY B Avamna3zoHe 38 - 44. Yem Gonbine HoMep, TeM
6onbilie THaMeTp LEHTPAbHOTO OTBEPCTHSA JKHKIIEPA U BbILIE NpefeNbHbIe 0G0POTHI XOMOCTOrO X0a.
Ipu 3aMeHe 3MeKTPOMarHHTHOTO KIIaTlaHa, )HKIED CIeTYyeT yCTaHAB/IHBATH € TOH e MAPKHPOBKOIA, 4TO
H Ha CJIOMaHHOM KJIariaHe WITH N1epeCTaBUTh POAHOH KHKIEDP Ha HOBBIH KnanaH. JKUKIep HOMKeH MI0THO
yIOEPKUBATLCA B KnanaHe. MHorna s 3Toro Hy>KHO HEMHOIO Pa3orHyTh €70 XBOCTOBYIO YaCTh, BCTAaBHB
JIe3BHeE HOXa B IIPOpe3b.

YcraHoBKa 3NEKTPOMArHHTHOrO KiarnaHa.

OveHb BaXXHO NPaBHIIBHO yCTAHOBHTD KIIANaH Ha Kap6ropaTop.
3aBopauMBaHKe KIanaHa OT PyKH 4acTo ObIBA€T OJHON W3 MPHYMH HeyCTOHYMBBIX 0BGOPOTOB
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xonoctoro xona. Tak kak c1abo 3aTaHyThIH KinanaH, 6onrTalowuiics B pe3s0e, MIOX0 cxKaTas pe3HHKa H,
KaK CJIECTBHE, TOCOC BO3AYXa H 0GCAHEHHE CMECH.

OwmnboyHa TaKke METONHKA, NPe/UIOKeHHas B cTaThe “KanpHsHbii kianan” u3 xypHana “3a
pynem™: “IlonoxuM, OBHratenb paboTaeT Ha XONOCTOM XOAY MPH OTKIKOYEHHOM MIEKTPOMHTaHHH
KianaHa. Hecnellla joBapaduBaiiTe ero: oka cMeCh HopMaiu3yercs, 060poThl YBEIHUHBAIOTCA, a KOTIa
MOTOP 3aIJIOXHET - 3HAYHT, KJIaNaH 3aTaHyT. [Tociie 3Toro mycTHTe ABUraTeNb H, MOAKIIOHAs H OTKIIIOYas
npoBoi, ybeauTech B TOM, YTO KJaNaH AEHCTBUTENLHO pabotaer”. JlesIo B TOM, YTO MOTOP 3aIJIOXHET,
KOTa KOHELl XXHKJIEPa TObKO Hadal BXOAHTD B [I0CAJIOYHOE MECTO B KapOroparope, HO ellie He JOLIeN 10
KOHIIa.

Hnorna 3ty pexoMenaauuto gononusior. “Ilocne aroro npu He06XOMHMOCTH TOBEPHHTE KIaNaH
elie Ha OMH 000pOT”. A BOT 3TO yrke onacHo. Eciii aekTpoMarHMTHBIi KJ1anaH NepeTaHyTh, MOXHO, BO=
NepPBbIX, HCIIOPTHTD XKHKJIEP XONOCTOro xona (pHc. 1.48), BO-BTOPHIX, HCMOPTHTH NOCAKOYHOE MECTO,
KyJa BXOIHT XXHKJIEP, B-TPEThHX, COPBaTh pe3b0y B KpbIILKe KapGropaTopa.

PesynbTars!: B MEPBOM CITydae - JKMKJIEP IPOCTO MEHAETCs HA HOBBIH, BO BTOPOM - 3aM€Ha KPBIIIKY
KapGloparopa, B TPETbEM - 3aMEHA WK PEMOHT KPHILIKH (PacCBEPIMTh H MOCTABHTh Pe3b0OBYIO BTYIKY).

Puc. 1.48. IIpumep nedopMaLii xKHKIEPA, PH NEPETHKKE NMEKTPOMArHHTHOTO KianaHa.

B “PyxoBomcTBE MO TEXHHYECKOMY OOCTYXHMBAHHIO M PEMOHTY” YKa3aH MOMEHT 3aTKKH
JeKkTpoMarHuTHoro wianaHa 0,4 kI'c-m (3,68 H-m).

Ecmm xe y Bac Het AHHAMOMETPHYECKOTO KJIIOYa, TO JTy4Ille BCETO BOCMOIb30BaThCA METOMHKOH
OMHCaHHOHN HUXKE.

Hy>kHO CHATB C 31€KTOPMAarHUTHOTO KJIaNaHa PE3HHOBbIA YIUIOTHHTEIb, 6€3 YCHIIHA BBHHTHTH
PYKOH 110 yrmopa, CuHTas 000POTHI H 3alIOMHHTB, B KAKOM MOJIOKEHHH OKa3aJicd KOHTAKT. 3aTeM oIeTh
YIUIOTHHTE/b, 3ABHHTHTB CHaYaJla PyKOH, 3aTeM KJII0UOM Ha 13- 110 Toro e noJiokeHus, He aibiuie. ITpu
3aBEJICHHOM JIBHraTesle KJIAamaH MOXHO 4yTh-4yTh OTBepPHYTh (He Gonee 120 rpaaycos), no6GuBasch
MaKCHMaJIbHBIX 060POTOB.

KOHTPOJIL Paﬁ(YI’OCHOC06HOCTH H THITHYHBIE HEHCNIPABHOCTH.

PaboTocnoco6HOCTB MEKTPOMAarHHTHOTO KJIallaHa CHayasa MpOBEPSAIOT Ha 3arTyIlCHHOM JIBH-
rarejie MPH BKIIOYEHHOM 3aXKHTaHHH, CHUMAs M OeBas MPOBOJ, HAYIWHI K ero koHTakry. [IpH 3TOM
JOJDKEH OBITh XOPOLIO CIIBIILIEH WIETYOK.

Ecnu wmiendkoB HET, HYXHO CHATb C YCTaHOBJIEHHOTO B kapOlopaTop kianaHa npoBoJ OT (loka
YNpaB/IeHHA H COENMHHTh KOHTAKT KJIaMaHa APYrHM IPOBOAOM HaNPAMYIO C MUIIOCOBOH KI1eMMOi aKkKy-
MynaTopa. [TosBneHHe LeMYKoB YKa3biBaeT IHOO0 Ha 0OPBIB MPOBOA B JKIyTe MEXAY KJIanlaHOM H OJI0KOM
ynpaBneHHd, JTHOO Ha TUIOXOH KOHTAakKT B paszbeme, JMGO Ha HEHCNPaBHOCTb OJIOKA YIIPABIEHHs.
OTCyTCTBHE IETYKOB FTOBOPHT O HEHCIPABHOCTH EKTPOMArHHTHOTO KJIalaHa, BO3MOXKHO MPOH30LION
00pbIB 0OMOTKH (CONMPOTHBIIEHHE 0OMOTKH KJIanmaHa JOkHO ObiTh B mpenenax 70 =+ 80 Om - mis
TOJICTBIX KJ1anaHoB H 30 + 40 OM - 1711 TOHKHX).

Ha 3aBenenHoM aBuraresne (Xo10CTOH XO) MPH CHATHH NPOBOZA C KOHTAKTA KJIaMaHa, IBHraTeNs
JOJDKEH 3aIIOXHYTh. ECJIH 3TOro He MPOHCXOMHT, HY>XHO TOBTOPHTDb YCTaHOBKY KJIanaHa B kap6ioparop.
BbiBaert, 4TO WeN4KH €CTh, a HIVIa He MOJIHOCTBIO BBIXOAMT H3 NIEKTPOMAarHuTa. Bo3aMoXHO Taioke, 4To
Kap61opaTop HeNPaBHIILHO OTPETYTHPOBaH, H MUTAHHE JBHIaTeNIA Ha XONIOCTOM XOAYy OCYILECTRIIETCA B
00X0/1 CHCTEMBI XOJIOCTOTO XOJIa - 32 CYET MPHOTKPHITOH 3aCNIOHKH NepBoi kamepel. Ha 3To yka3biBaer
TaloKe OTCYTCTBHE peakLuH (H3MeHeHHs 060poToB XX) npH BpallieHHH BHHTOB KauecTBa H KOJIHYECTBA
CMECH.

Hepenxo 3acopsercs skuiiep xonocroro xona. Ero ueHrpansHoe 0TBEpCTHE MOXHO MPOYHCTHTD
MPOBOJIOYKOH OT MHOTOXHJIBHOTO MEIHOTO MOHTAXHOTO MPOBO/A, MMPOMBITh aLIETOHOM HIIH a3p030J1b-
HBIM OYHCTHTENEM KapOlopaTopa H MPOAYTh.

HeobxonuMo Takke CIIeIHTD 3a COCTOSHHEM 3alOpHOH HIJIbI KilanaHa. Eciy Ha Hel oOHapyxeHbI
3ayCeHUbI - HeOOXOINMO NIPHTEPETD HITTY K CeZUTy XHKIEPa K1anaHa (HCIONb3ya MPHTHPOUHYIO NACTY).

CocTossHHE PE3HHOBOTO YMJIOTHHTENA, ToXe BiauseT Ha pabory cuctemsl OIIXX. Ilpu pac-
CITaMBaHHH YIUIOTHHTEIA, HAYHHAETCA NMOACOC BO3AYXa, CMeCh 0bennaeTcs. D10 NpoABIIeTCs B naje-
HHH 060POTOB X0JIOCTOTO X012 H MOJKET COMPOBOXK/AThCA “TuaBaHHeM”’ 060poToB Ha XX.
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WHorna npy nBHXEHHH MOXET YyTh-4yTh OLIYIIAThCA 3amaXx GEH3HHA - NMPH €ro MOABICHHH
HeoGX0aHMO POBEPUTH PE3HHOBBIH YIUIOTHHTEINH H €CJIH OH MOBPEXAEH - 3AMEHHT €T0.

Jlyuuie Bcero HEnons30Barh “poaHsie” yIOTHHTENH - KOTOPBIE IPH cGopke kapbroparopa ycra-
HaBJIMBaeT 3aBOJ M3rOTOBMTENb. M3 Tex, 4TO MpemiaraloTcs B pO3HHYHOH npoaaxe, KpacHeie Oonee
OeH30CTOHKHE, YEM HEPHBIE.

H3BecTHBI cilyuan, koraa noacoc Bo3AyXa Iues Yepe3 KOpIyc KJIanaHa - TPELMHbI B JMOKCHIKE
BOKPYT KJIEMMbI HIIH [IPOCTO H3-3a IJIOXOTO YILIOTHEHHS.

TpoBepKa MEKTPOMArHHTHOTO KJIaNaHa, CHATOTO ¢ aBTOMOOMIIA, MPOM3BOMTCA MO CXeMe Mpen-
cTaBJieHHOH Ha puc. 1.49. [TpH BKITIOYEHHH HCTOUHHKA THTaHHA JOJDKEH ObITh CIILILIEH LIETYOK KIanaHa,
a aMnepMeTp JOIKEH PerHCTPHPOBAThL TOK, KOTOPBIH He JomkeH npesbimats 0,3 + 0,4 A npu Hanps-
skeHHH NMHTaHHA 14 B (113 ToHkux knananoB) H 0,15 A - 114 TONCTHIX.

Puc. 1.49. CxeMa 111 TPOBEPKH MEKTPOMArHHTHOIO KJIanaHa.

B CITy4a€ BbIX0J1a H3 CTPOA JJICKTPOMAarHHTHOIO KJIalaHa B MYTH H €CJIH HET BO3MOXHOCTH 3aMCHBI
€ro Ha MecTe, IPHAETCA YIATHTD 3aMOPHYIO HITy KJIaNaHa, BBLIEPHYB €€ naccaTHKaMH Wi 0610MaB €€
TUIACTMAcCOBBIN HakOHeYHHK. [locie 2Toro 3aBepHyTh kJ1anaH Ha MECTO.

Kapb6toparop «Conekcy, o cpaBHeHH!I0 ¢ kapbioparopoM «O30H», obecneunBaet 6oyiee BHICOKHE
IKOHOMHYECKHe Moka3zaTend. OHAaKo eMy NMPHCYLl OAHH CYIIECTBEHHBIH HENOCTATOK, Kacalouics
pa6ots1 XX, oTkmoyarowLIero nojaiy TOIUTHBa B PeXXHME NPHHYIHTENbHOTO XonocToro xona (ITXX)
JBHrares.

Jleno B TOM, YTO MECTO MEPEKPHITHA MOAAYH TOIUIHBA BCTPOCHHBIM B KapO1opaTop ieKTpoMar-
HHUTHBIM KJIanaHoM y «CoJekca» HaXxOAHMTCA 3HAYMTENBHO BBILLE MECTa BBIBOAA TOIUIHBO-BO3MYILHOH
CMeCH 113 KaHala XolocToro xoza. I1o3ToMy NpH mepeBosic ABHIaTelIs ¢ MPUHYAHTENLHONO XOJIOCTOro
XO0ZIa Ha XOJIOCTOH X0 MPUXOAHTCA BO30OHOBIATH MOAauy TOTUIHBA 3a/I0JITO 10 MOMEHTA HACTYIUICHHA
PEexXHMa X0IOCTOro Xoz1a. 10 HE0OXOAHMMO U1 TOTO, YTOOBI KaHAJ XOJIOCTOTO X04a Kap6iopaTopa ycnesn
3aMOJIHUTLCA TOIUTHBO-BO3AYIIHOH dMYyJbCHel, MHaue MpH YKa3aHHOH CMEHEe peXHuMa JBHIraTenb
octaHoBHTCA. Ilo 3TOH npuumMHe TpebyeMbli NMOPOr BKIIOYEHHA JIEKTPOMArHHTHOTO KJIalNaHa
OKa3bIBAacTCA YPE3MEPHO BLICOKHM (MPH 4aCTOTeE BPALlleHHA KoJIeHYaToro Bana Apurarens 1900 06/mMuH).

IockonbKy NOPOr OTKIIOYEHHSA JIEKTPOMArHUTHOTO KiamaHa IOJDKEH IpeBbIaTh MOPOT
BimoueHHa Ha 200 + 300 06/mun, B 6noke ynpaenenus 50.3761, npenHasHaueHHOM mjid paboTH ¢
Kap6toparopoM “Cornekc”, OH NPHHAT paBHBIM 2100 06/MHH. DTO O3HAUAET, YTO 3KOHOMAH3EP MOXET
NPEeKpaTHTh MoAady TOIUIHBA JIHILL B TOM CJIydae, €CJIH MPH OTMYCKAHHH NMEallH aKceJIepaTopa 4acToTa
BpallleHHA KoJleH4aToro Basia npesbimaet 2100 06/MHH.

DnexTpoHHsIH G0k ynpasienns (50.3762) 4 nonyyaer HHpopMalHio 0 yacToTe Bpawenus KB
uepe3 BHBOJ | ¢ MEPBHUHOH OOMOTKH KaTYIUKH 3aXHraHus (3) H OT AaT4HKa-BHHTa (6) O MONOXKEHHH
NepBo# IpocceNbHOH 3acIoHKH KapGiopaTopa. JIaTuHK-BHHT COEHHAET ¢ “‘Maccoii” BbIBO 5 G10ka npH
3aKpBITOH 3acioHKe (Mexasb rasa ormymeHa). K BbiBogam 2 M 4 MOABOAMTCA HaNpsykeHHe MHTAHMA
6110Ky. YNIpaBIAI0LLHii CHI'HAJl HA 3IeKTPOMarHHTHbIH KilanaH noaaétcs ¢ 6 BbiBozia 61oKa.

Korna marduk BHHT He 3aMKHYT Ha “Maccy”, T. €. nepBas ApoccenbHas 3aC/IOHKa He 3aKphITa,
3JIeKTPOHHDIH 610K MOJAeT MHTaHHE Ha KJIanaH NpH 11060 yactore BpaweHns KB. Koraa qaryHK-BHHT
3aMKHYT Ha Maccy (mefanb rasa OTHyINEHa - IPOCCeNbHad 3aC/IOHKA 3aKPbITa, T. €. IPH TOPMOKEHHH
ABHraresieM, ABHIKEHHH MO YKJIOH C BKJIIOUEHHOH nepenauel - npH nepexofie Ha NPHHYAHTENbHBIH
XOJIOCTO/i XOX), TO B 3TOM CNyYae BKJIIOUEHHE 3IEKTPOMAarHHTHOTO KJIaNaHa 3aBHCHT OT YacTOThI
Bpawienus KB. EciH B MOMEHT 3aKphITHA NePBOH APOCCENbHOM 3aCIOHKH HacToTa BpauieHus Gbuia
Bhime 2100 06/MHH, TO 610K YNpaB/IeHHS OTKIIOUHT KJIallaH, H BIJIIOYHT €ro KOrja YacToTa BPalleHHA
KB causurca 1o 1900 06/MuH WIH eci HaXaTh Ha Nealb rasa.

Jna npoBepky 6G1oKa ynmpapaeHHs HEOOXOAMMO HAa XOJNOCTOM XOAY CHAThH MPOBOI C KOHTAaKTa
NIaTYMKa-BUHTa H COEIMHHMTDH €r0 C “MaccoH”. 3aTeM MEIUIEHHO OTKpHIBas APOCCENBLHYIO 3aCIOHKY,
TIOBBICHTb 060POTHI I0 TOPOra OTKIIOYEHHA. DTO AeNaeTc [Jis TOro, 4To Obl JOOHTHCA BO3ZHHKHOBEHHS
aBToKonebaHMH (IBHraTeNb MPH ITOM JAODKEH paboTarh ¢ MynbcalHeil YacToThl BpaueHus KB - ona
XOPOLIO 3aMeTHa Ha CJTyX). Eciin 3TOr0 He yaaérca 1oOHThes, TO 610K yrpasieHHs HEHCTIPaBeH.

62



HcnpaHocTs 610Ka MOXKHO MPOBEPUTDH H BOJILTMETPOM, BJIIOUEHHBIM MEXKY 6 BEIBOAOM G10Ka
YMpaBICHHA H koprycoM (“Maccoi’) aBTomoOuNa (T. €. MapamienbHo knanaHy). Ha MMHHMAanbHO#
4acTOTE XOJIOCTOrO XOJa, HaNpsiKEHHE MOKa3biBaeMOE BOJBTMETPOM HODKHO ObITH He MeHee 10 B.
3areM, HaXXMMas Ha Mejalb rasa, yBeJHYHBAIOT YacTOTY BPAlIEHHA KOJEHYaToro Bajia JABHrareis Jo0
4000 06/MHH H pe3ko OTNYycKaloT nefank. [o Tex nop noka o6oporsl KB ne ynanyt 1o 1900 06/Muu
HanpsXeHHe, PerHCTPHPYEMOE BOJIBTMETPOM, HE I0JDKHO npeBbimarh 0,5 B.

Hu B koeM ciyuae HeNb3s HCIONb30BaTh BMECTO BONBTMETPA KOHTPONbHYIO JlamMny. BeixoaHas
uens 6J10ka He pacCyUMTaHa Ha TOK KOHTPOJIbHO# JIAMITbI, H MPAKTHYECKH OJHO3HAYHO BBIFIET H3 CTPOS.
Jlyuyme B TakoM cily4yae HCNOJIb30BaTh CBETOAHON (O TOM KaK NPAaBHILHO MOMKIIOUHTh CBETOAHON pac-
CKa3bIBANIOCh B NpeIbIAYLIEH IaBe).

B ciyuae korzia H3BeCTHO, YTO HEHCTIPaBEeH MEKTPOHHbIH OJIOK yrpaBneHHs, MOXHO YCTaHOBHTh
BPEMEHHYIO NIepeMbIYKY MEXIY €To BbiBofaMH 4 1 6. Uto mo3BonuT 6e3 npobieM no6paTkcs 1o MecTa
pEMOHTa.

Huxe npuBeeHB! IPHHLMITHATIBHBIE CXEMBI H MOHTAXKHBIE TUIATHI 3aBOACKHX OJIOKOB yrpasie-
Hua OIXX u pazpaboTaHHbIe HaCTHBIMH aBTOPaMH NMPHHLMITHAIBLHBIE CXEMBI - CIIOCOOHbIE, B CITydae
CaMOCTOATENBHOTO H3TOTOBIICHHS, 3AMEHHTh IPOMBILITICHHBIE 00Pasilbl.

MHorue 610KH HMEIOT CXOJHYIO KOHCTPYKIIHIO, a 10 Pa3BOJIKE KOHTAKTOB MOJTHOCTBIO COBNAAIOT.
To3ToMy NpH HEOOXOAMMOCTH OIHH 610K MOXKHO 3aMEHHTH Ha APYTOH, HO NPH 0043aTENLHOM YCJIOBHH:
TpeAnoIaraeMbli 14 3aMeHbI 610K 0MKeH HMETh TOPOTH cpabaThiBaHHsA HE HHXKE, HEM Y 3aMEHAEMOTO,
HHaue N0CJIe OTNYCKAHHA MeaJlH ra3a (akcenepaTopa), ABUraTeb IIPH BLIXOAE HAa XOJIOCTOH X0/ MOXET
3aIoXHYTh. Heo6X0IMMO OTMETHTB, YTO MPH TaKoH 3aMeHe MPOH30HAET HeKkoTopoe cHibkenHe dddek-
THBHOCTH PaboThI 3KOHOMakH3epa. IT0 CBA3aHO C PAHHHM BO30OHOBNICHHEM 11014 H TOTUIHBA IIPH TOPMO-
JKeHHH JaBHraresieM. [103ToMy BCE ske JTyllle HCITONB30BATh 610K YNpPaBJIeHHs TOTO ke THIA (HITH OTpe-
MOHTHPOBaTh BbIIIEAIHH H3 CTOA) HIH KYNUIEHHbIH 60K HACTPOHTH Ha COOTBETCTBYIOIIHE BalleMy
JBHTaTeIo MOPOTH cpabaTbiBaHHA, THGO H3TOTOBHTD GJIOK CAMOCTOATENBHO HACTPOHB HAa YKa3aHHBIE B
Tabnuue 1.3 noporu cpabarbiBanys.

CeMHIITBLIPbKOBbIE OJIOKH MOXXHO 3aMEHATb H Ha YEThIPEXIITHIPKOBBIE (O KOTOPHIX PACCKa3aHO
BbIILIE), BIJIKOYHB HX 10 cXeMe pHBeaEHHOM Ha puc. 1.87.
Monundukauuy 610Kk0B OTIHYAIOTCA TONLKO 3HaYEHHSAMH NIOPOToB cpabarbiBaHHs, CM. Tabn. 1.3.

IIpumeuanne.

AJTOPHTM MOHCKA HEHCNPABHOCTEH B CHCTEME YNPABNEHHA YKOHOMAaH3EPOM NPHHYIHTEILHOTO
XOJIOCTOTO X0/Ia IToKa3aH Ha puc. 1.88.

1. Jnexrpounslii 610k ynpasienns XX 50.3761
H ero MoandHKauHH
Ha mukpocxemax K425 cepun

Buewnnii Bua 610k0B nokasal Ha puc. 1.50 (BHeuHuit BuI 610k0B 06BIYHO OTIHYAETCH, JHIUD
MapKHPOBKO#H MOAHHKALMF M TOBAPHBIM 3HAKOM 3aBOJIa TPOH3BOIHTENA).

IpHHUMNHANBHBIE CXeMBbI NPE/ICTaBIeHbI Ha pHc. 1.51, 1.54, puc. 1.58.

MoHTaxHbIe UIaThl IpHUBedeHs! Ha puc. 1.52, 1.53, puc. 1.55, 1.56, 1.57 u 1.59.

XapakTepHCTHKH 670KOB yka3aHbl B Tabn. 1.3.

Puc. 1.50. BHenHmii BUA CeMHIITHIPLKOBBIX GIOKOB yrpaBneHus (Maciurab 1:2).
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Puc. 1. 51. [Ipununnunansuas cxema 6noka ynpasiesus 50.3761 - TY 37.459.063-84 u ero monudukanmii

(HoMMHanNBI NeTanei NpUBeAeHBI U NIAaT NpeACTaBlICHHBIX Ha puc. 1.52 u 1.53).
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Puc. 1. 52. MouTaxHas nnara 6noka ynpasiaenus 50.3761 - TY 37.459.063-84 u ero monudukaumii - papuanT 1
(MacmTab 1:1).
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Puc. 1. 53. MonTaxsas niara 61oka ynpasnenns 50.3761 - TY 37.459.063-84 u ero Monudukaumii - BapuanT 2,
B G110Kke oTcyTcTByeT Lenmoyka VD7, R11 (macmrab 1:1).
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Puc. 1. 55. MosTaxHas nnara 6:10ka ynpasiaesust 50.3761 - sapuanT-1 (Macwura6 1:1).
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Puc. 1. 56, MonTaxHas nnara 61oka ynpasnenus 50.3761 - TY 37.459.063-84 u ero Monupukauuii - Bapuant 2
(macmrab 1:1).
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Puc. 1. 57. MonTaxHnas nnara 610ka ynpasnenus 50.3761 - TY 37.459.063-84 u ero Monuduxanuii - Bapuant 4
(Macwrab 1:1).
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2. JnexTpoHublii 610k ynpasaenus XX 50.3761 u ero mognpukaunu na mukpocxemax K554 cepun
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Puc. 1.62. MonTaxHas nnara 6noka ynpasnenus 5003.3761 (Maciuta6 1:1).



3. DaexTpounblit Gaox ynparienns IIXX 50.3761
H €ro MOAHHKAIHH
Ha MHKpocxemax K561 cepun

BHemHuii BUI 3aBOACKHX GJIOKOB YIIpaBiIeHHs MoKa3aH Ha puc. 1.50, 1.65,1.68,1.71.

TpHHOUMHATbHbIE CXEMBI 3aBOICKHX O10KOB PeACTaBIeHb Ha pHC. 1.63,1.66,1.69,1.72,1.74.

MoHTaXHbI€ TUIaThi 33aBOACKHX GMOKOB MpHBeEeHbI Ha puc. 1.64, 1.67, 1.70, 1.73, 1.75.

XapakrepHCTHKH OOKOB yka3aHbl B Tabn. 1.3 (Monuduxanuu 610KOB OTIHYAIOTCA TOMBKO
3HAUYEHHAMH NOPOTOB CPabaThiBaHUA).
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Puc. 1.63. IpunumnuanbHas cxeMa 6;1o0ka ynpaeneHus 5003.3761 (TY 37.459.063-84).
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Puc. 1.64. MonTaxuas nnara 61oka ynpasnenus 5003.3761 - Maciura6 1:1.

Puc. 1.65. BrHewmnuit Bua 6noka ynparnenus 5003.3761 - macuura6 1:2.
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Puc. 1.67. MoHTaxHas niata 6noka ynpaenenns 5003.3761 - macwura6 1:1.

Puc. 1.68. Brewnuii Buz 6noka ynpasnents 5003.3761 - macwrra6 1:2.
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Anajor 6ioka ynpasienns 50.3761
H ero MoxnduKannii Ha Mukpocxemax K561 cepun

Jina 3aMens! Gioka ynpasieHus 50.3761 MOXHO HCIONBL30BaTh YCTPOHCTBO, CXe€Ma KOTOPOro
u3obpaxeHa Ha puc. 1.76.

Topsanoxk pabots! G1oKa:

CurHan ¢ KaTylKH 3akHraHis [MOCTynaeT Ha KOHTakT 1 Gnoka ynpasienus. PopMupoBaTeib,
BBITIOJIHEHHBIN Ha Auonax VD1, VD2, pesuctopax R1 + R4, kounencaropax C1 + C4, anemente DD1.1u
Tpurrepe DD2.1, npeo6pa3syeT 3TOT CHrHaJ B IOCJIEN0BATENLHOCTS HMITYJIbCOB, OCTYNAIOIKX Ha BXOJ
C tpurrepa DD2.2. On npeauasHadeH [/is BbIAE/CHHS TEKYIIETO 3HAYEHHS NEPUOIA MOBTOpeHHs T
HMITYJILCOB CHCTeMbI 32KHIaHua. Tak Kak Bxon D Tpurrepa coelMHeH ¢ HHBEPCHBIM BLIXOJIOM, TO IIPH
MOCTYIUIEHHH CHTHAJIa HU3KOTO yPOBHSA Ha BXOJ 5 TpUrrep paboraer B cueTHoM pexcume. IIpu sTom Ha
ero BbIX0oAax (OPMHPYIOTCS HMITYNbChl JUIMTENbHOCTBIO, paBHoM T, ¢ mepuosoM mopropenus 2T.
BpeMennble [MarpaMMBl, OACHAIOLIHE paboTy yCTPOHCTBa, MOKa3aHbl Ha puc. 1.63.

Ha konnencarope CS5, pesucropax RS, R6 n anemente DD2 cobpas orpasHIHTENb JUIHTETLHOCTH
HMITy/bCOoB. [ToporoBas WIHTENbHOCT T May3bl tn MeXIY BBIXOMHBIMH HMMYJIbCaMH d1eMenTa DD1.1
3aBHCHT OT IapaMeTpOB BpeMs3anatoiiei nenu RS, R6, C5 u paBra = 15,8 Mc (cooTBeTCTBYET moporo-
BOii yacToTe BpateHus 1900 o6/Muu). Tekymas JTHTENLHOCTL May3bl H3MEHAETCA MO CIEAYIOWEMY
sakony: tn=Tnpu T>Tu tn=Tnpu T <T. Tpurrep DD3.1 ncronb30BaH B Ka4eCTBE JJIEMEHTA CPABHEHH A
nepuosa T ¢ AHTENLHOCTRIO tn.

I1pu naxkatoit mefaay akceneparopa (ApoccenbHas 3acOHKa OTKPbITa) KOHTAKThI JaTYHKa-BHHTa
Pa3OMKHYTBI, [I03TOMY Ha BXOZ1 2 6/10Ka ynpaB/icHHs CHTHaNa He nocTynaeT. [1pu sToM Tpurrep DD3.1
paxoxutcs B coctoanuu O u cpaBHeHHs BelnuuH T H tn He NPOMCXOMHT, XOTA HMITYNIbCHI Ha BBIXOAAX
Tpurrepa DD2.2 uasneMenra DD1.2 bopmupyiorcs (puc. 1.77-a).

ITocre oTmyckanus nefany akceneparopa (ApocceNbHas 3acIOHKa 3aKpbITa) KOHTAKThI AaTUHKa-
BHHTA 3aMBIKaIOTCA H HAYHHAETCA Npollecc cpaBHeHHs BeMunH T H tn. [Ipu T <T (moBbleHHas YacToTa
Bpatienns) Tpurrep DD3.1 ynepkuBaercs B Hy/IeBOM COCTOAHHH JIO TeX MOP, MOKa HE HAYHET BHINON-
HsThCA ycnoBue T > T (T €. IOKa 44CT0Ta BpallleHHs KOJIEHYaToro Bajla He YMEHBIUHTCA 0 YPOBHA
nopora Bkmodenus). IIpu stom tpurrep DD3.1 mepexmouurca B cocrosuue 1. Ha sTtom mponecc
cpaBHeHHs BennuuH T 1 tn 3akaHYHBaeTCA.

Takum 06pa3soM, onucaHHbIH NpoLece CpaBHEHHA NPOUCXOANT oauokparHo. Ero mavany npen-
LIECTBYET Pa3MbIKaHHe KOHTAKTOB AaTYHKa U OCIEAyolllee HX 3aMbIKaHHe.

ITpu T < T (moBblilleHHas YaCTOTa BPallleHHA) MOC/Ie HaYasla Mpoliecca CPaBHEHHS pa3MbIKaHHE H
3aMbIKaHHe KOHTaKTOB JJaT4HKa Y)Ke He BIMMOT Ha Tpurrep DD3.1 - oH ocTaeTcs B Hy/JIEBOM COCTOSAHUH
(puc. 1.77-6).

TTpu naxaroil nefanu akceneparopa Tpurrep DD3.2 naxomutes B coctosnud 1. ITocne otmyc-
KaHHA Iefaiy oH nepekimodaercs B cocrosaune 0. nement DD1.3 Bunoden Tak, uto curxain 0 Ha ero
BbIXOZie MOsABIIAETCA NpH T < T JIMILIL B TOM Clly4ae, €C/IH MPeBapUTEIILHO HaXaras Nealb aKCeneparo-
pa otoyiena. [1pu 3ToM Tpan3ucTop VT2 3akpbiT, o6ecneunBas OTKITIOYEHHE 0/]a4H TOIUTHBA B PEXKH-
Me NPHHYAHTENLHOTO XOJIOCTOrO X072 ABHraTes. B 0CTaNbHbIX CIlydasX 3TOT TPaH3HCTOP OTKPHIT, a
MOAKTIOUCHHBIH K BBIXOMY 6JI0Ka yIpaBiIeHHs 3/IeKTPOMar HUTHBIH KJIanaH BKIIOYEH.

Ilpu T < T (nOHMXeHHA’A YacTOTa BpAlEHHA) pa3MblKaHHe KOHTAKTOB JaT4MKa BO3BpalIacT
Tpurrepsl DD3.1, DD3.2 cootBeTcTBeHHO B coctosnue 1 u 0. [Tockonbky Bxoa R oxuoro u Bxox S
Jpyroro, a Taike BxoAsl C nomapHo o0beauHeHbl, OHH MEPEKIIoNaloTcs CHHXPOHHO. [TosToMy mpH
MHOTOKDATHOM HaaTHH H OTIyCKAHHH NEANH aKcellepaTopa B PeXXHMeE XOJIOCTOr0 X0Aa JBUraTeNs HE
MPUBOIHT K MOABICHHIO Ha BbIXoae aneMenTa DD1.3 curnana Huskoro yposHs (puc. 1.77-B), T. e. He
MPOHCXOUT JIOKHOTO OTKITIOYEHH A TOIaYH TOILIHBA.

H3BecTHO, 4TO HMMYNIbCHI 3aXKHTaHuA (GOPMHPYIOTCS HENOCTATOMHO PaBHOMepHo. [TostoMy B
pacrpocTpanéHHbIX OJIOKaX yrpaBieHHs IKOHOMaH3epoM IpH HeJOCTAaTOYHOH BeIHYHHE MHCTEpe3Hca
MEJUIEHHOE U3MEHEHHE YacTOTh! BpallleHHs BOIM3M mopora cpabaTbiBaHHs BBI3LIBAET MHOTOKPATHOE
cpabaTbiBaHHe YCTPOMCTBA BMECTO OJHOKpAaTHOro. BBeleHHMe IHMcTepesHca IO HacToTe BpallieHHs
CILy)XXHT CPEACTBOM O6OpLOBI C ITHM HEXETaTe bHbIM sBleHHeM. CBA3b NPAMOTO Bbixoaa Tpurrepa DD3.1
cBxonoM S Tpurrepa DD2.2 u nepekmouenne Tpurrepa DD3.1 koHTaKTaMH JaTYHKa-BHHTA HCKITIOYAET
HeoOXOIMMOCTh BBEIEHHA rucTepesuca. [103ToMy ONOK ympaBiieHHA BBINOJHEH TONLKO C MOPOrOM
BKJIOYEHHS H B 3TOM 3aKJIH0YAeTCA 0COOEHHOCTD OII0Ka, - YTO MO3BOJISET MOBLICHTD 3(peKTHBHOCTE
paboTsl sKoHOMajli3epa myTeM JINKBH LM H opora oTkiodeHH (2100 06/MuH), npeBbIIaIOIErO MOPOT
BrumoueHUs Ha 200 06/MiH. KpoMe Toro, yripoiiaeTcs HajaxupaHue 6J10Ka, KOTOPOe CBOAMTCSA TONBKO K
noznbopke pesucropa R6.
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Jlpyras ocobeHHOCTb 6JI0Ka ynpaBiieHHs B NPHHIHIHAILHOM yCTPaHEHHUH ABICHHS aBTOKOJIe-
Gapuil. OT0 00BACHAETCA TEM, YTO NPH OTMYLICHHOH MeJaiH aKcelepaTopa OTKTIOYEHHE IOAavu
TOIIHBA MOXET IPOUCXOMHUTD JIHIIL OXHOKPaTHO. [IIs OBTOPHOro OTKIIOUEHHS TpebyeTcs HaxaTh, a
3aTeM OTIYCTHTb NeAallb aKcenepaTopa.

YerpoitictBo MoxHO cobpath B Kopmyce Onmoka 50.3761. 1 moBbIlLeHUA TeMIEpPaTypHOM
CTabMIIbHOCTH TOpoTa BKMIOYEHHA Hcnosb3oBan Koupencartop K73-9 (CS). Iuranue MHKpocxem
cTrabuiu3upoBaHo ctabumutpoHom VD4 Ha yposHe okono 9 B. 31o obecneunsaet paboTocnocobHocTh
6110Ka ynpaBiieHHs npH H3MEHEHHH HanpsxkeHUus 60pToBO# ceTH aBTOMOGH A B ipesienax ot 10 1o 15 B.
Kounencaropst C8, C9 u auon VD6 cimy»xar mis 3allUThI YCTPOKHCTBA OT KOMMYTAllHOHHBIX BCIUIECKOB
Hanpsbxenus B 6oprosoii cetu. Llens R7, R8, C6, C7, VD3 npenua3suayexa s 3allIUThI YCTPOHCTBA OT
HMIY/IbCHBIX IOMEX, BO3HUKAIOIUIMX Ha BTOPOM BXOZi€ (BbIBOA 5) 6/10Ka yrpaBlleHHs NPH pa3OMKHYTHIX
KOHTaKTax AaT4yuKa-BHHTa. Jlnon VD7 3ammmaer Tpan3ucrop VT2 oT Bemlecka HampshkeHHS CaMo-
HHAYKLHH IPH OTK/IIOUEHHH JJIeKTPOMArHUTHOTO Kilanaxa.
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Ynpoménuri¥i ananor 6aoka ynpasiuenns 50.3761
H ero MogHGHKanni

Amnanor 610Ka ynpaBlicHHs, OMHCAaHHbIA BbIIIE, HE MMEET 3aIMTHI BBIXOAA OT 3aMbIKaHHA HA
kopryc asromobuina. Kpome Toro, nociie BkmoueHus 3axuraHus (Jo mycka ABHrarens) 610K ycTa-
HaBIHBAETCA B MPOM3BONBHOE COCTOSIHHE (3TOT HEAOCTATOK HE HMeeT MPUHLUHIHAIBHOIO 3HAYEHHUA,
OJIHAKO OH HETPUATCH CBOEH HempeackasyeMocThio). HakoHell, OH clloxeH, YTO 3aTPyAHSET €ro MOBTO-
PpeHHe MaJIONOArOTOBIEHHBIMH PaIHOIIOOH TENIAMH.

Tlepeuncnenstble HEAOCTAaTKH yCTpaHeHHl B Oioke, cobpanHoM 1o cxeMe Ha puc. 1.78 u aBnsio-
memcs aHajoroM 6noka 50.3761. '

B GI10Ke HCMOIB30BaHa BCEro OHA MHKPOCXeMa. Y3ell BbIAe/IeHHs TeKYIIero 3HaYeHHS IepHoaa
MOBTOPEHHA HMITYJILCOB IOCTPOEH HE Ha TPHITEPaX, IEPHOJ H3MEPSAETCS MO HHTEPBATY BPEMEHH MEXKIY
CTleNyOIMMH OfIMH 33 JPYrMM KOPOTKHMH HMIyihcaMu. CpaBHEHHE UIMTENLHOCTH HMMIlYJIbCOB
[POHCXOMHT TakoKe 6e3 MOMOILH TPHITEPOB.

KpoMe Toro, 31eCh OTCYTCTBYET 'HCTepPe3HC N0 YaCTOTe BpaIlleHHs, a OeCKOHTPOIbHbIE cpabaThbl-
BaHUA JIMKBUAHUPOBAHBLI HHLIM crnoco6om - OIHOKPAaTHbIM MEPEKITIOYCHHUEM B TEUEHHE KaXO0ro TOpMO-
*KEHHA JABUraTeseM. TOT crnocob yxe XOpomo 3apekoMeHnoBan cebs B 6moke 1102.3761 ynpapnenus
sxonHoMaiisepoM rpysosrkos 31J1-130 (onucanue cM. Ha ctp. 105), nostoMy Henecoobpa3Ho HCMOMb-
30BaTh €ro U Ha JIETKOBbIX aBTOMOOUIAX. TeM Golee, YTO HANAAHThL Takoi ONOK 3HAYMTENLHO Jierde
(BpodeM, KaK ¥ BbIlLiE ONIMCAaHHBIH OJI0K, Iie MPUMEHEH TOT XKe MPHHILKI) - BeAb TpebyeTcs nogobparb
TOJILKO O/IHH PE3UCTOP.

TIpunuun pabotsl 6110Ka ynpasieHUs

Iocne Brmouenns 3axuranus (6e3s mycka ABHraTens) Ha BbIXoJle Jlornueckoro anemenrta DD1.1
yCTaHaBIMBaeTCA BBICOKHI ypoBeHb M KoHzaeHcarop CS5 3apsxkaerca yepes pesuctop R7. Ha srixone
anementa DD1.3 mpu sToM Oymer Hu3KuMi ypoBeHb, a Ha Bhixone DD1.4 - Bbicokuit. [loatomy
TpausucTopbl VT2, VT3 KI104€BOro yCHIINTEIN OTKPLITH H JJIEKTPOMarHUTHBIH KilanaH SKoHOMak3epa
BKJIIOYEH BHE 3aBUCHMOCTH OT COCTOAHHA deMenTa DD1.2 (11, MHa4e roBOpS, OT MOJIOKEHHS NeAATH
aKceneparopa).

Bxonanoii ¢opmuposarens 3Toro G1oka Takoi ke, kak M y omucansoro sbile. Ilpu paGote
IBHraTeNd Ha pesucrope R3 BBIAENAIOTCA HMIYJIBCHI BHICOKOTO YpOBHA, PPOHT KOTOPBIX COBNANAET C
MOMEHTOM pa3MbIKaHHs KOHTaKTOB npepbiBatelia. Liens C3, R4 ykopauuBaeT 5TH HMITYJIbCBI.

Ha xonoctoM xozie ABHrateis menanb aKcelepaTopa OTMYLIeHA U KOHTAKThl NaT4MKa-BHHTA
(nmomwitoueHHble K BBHIBOAY S5 GOKa) 3aMKHYTHI, IO3TOMY Ha BbIXO#e dneMeHTa DD1.2 npeictmyer
HanpshkeHHe BbICOKoro yposHs. DiieMeHT DD1.1 He npomyckaeT Ha BBIXOJ HMITY/ILCOB C BEPXHETO IO
cxeMe BXxoja (Omaromaps cBa3u Bbixoma dnementa DDI1.3 u mmxkuum Bxogom DDI.1), mostomy
KonzeHcarop C5 monHoCThIO 3apskeH yepes pesuctop R7. Ha eixone anementa DD1.4 no-npexuemy
6yneT BLICOKHH ypoBeHb, TPaH3HCTOPb VT2, VT3 OTKpLITHI, 2 JJIEKTPOMATHHUT KJIaNaHa KoHOMaii3epa
BIJTIOUEH (€CTh [IOAla4a TOILTHBA Yepe3 CHCTEMY X0JIOCTOro Xo/a B KapOroparope).

Eciu Temepb HakaTb Ha melaib akcelleparopa (KOHTaKThl JaT4MKa-BHHTAa KapOloparopa
«Cornekcy» pa3oMKHYTCA M BbIBOA 5 Goka GyneT OTKIIOMEH OT KOpmyca aBTOMOOHIIS), TO Ha BBIXOZAE
aneMenTa DD1.2 nosaBuTCS HU3KHH ypOBEHb, HO BHE 3aBUCHMOCTH OT YaCTOTbI BPaIIeHHs KOTIEHYaTOro
Bajla JBUTaTels Ha Bbixode dieMenta DDI1.4 ocraHeTcs BLICOKHI YPOBEHb K JBHIATeNIO MOCTYMaeT
TOILIHBO.

EcmH 5ke mociie 3Toro neaanb akcelepaTopa OTIyCTHTb IPH 4acTOTE BPAllieHH A KOJICHYATOro Bana,
npesbliaoweil nopor skmodeHns (a1 6ioka 50.3761 3to 1900 06/MHH.), TO Ha BBHIXOAE JNEMEHTA
DD1.2 u DD1.3 Gynet BbICOKHIt ypOBeHb, H 2ieMeHT DD1.4 nepeinounTes - ero BLIXOAHOH yPOBEHb
H3MEHHTCS ¢ BBICOKOrO Ha HH3KHMH - Tpausuctopel VT2,VT3 3akpoioTcs M KiamaH J>KOHOMai3epa
OCTaHOBHT Moza4y TOrIHBa. TakHM 06pa3oM, cHCTEMA BBIABHT HAIUYHE MPHHYIUTEILHOTO XOIOCTOrO
XOJa IBUTATENs.

Iocne npuxona Ha BepXxHHii o cxeMe BxoJ 3neMeHTa DD 1.1 kopoTkoro (okono 0,7 Mc) iMnynbca,
copMHpPOBaHHOIroO BXOAHOH Lienbio, koaencarop C5 GbicTpo paspsikaercs uepes pesuctop R8 u anon
VD3. Ilocne okoHyanHs HMIy/bca, KOTa paspsnka konpexcaropa C5 NpakTH4YecKH 3aBepilieHa, OH
BHOBb 3apshKaeTcs, HO 4epe3 pesucTop R7. DToT mpoliecc HAET AOBONLHO MEIJIEHHO, NMOCKOIBKY
conpoTuBieHne pesucropa R7 semnko. Ilpu noBsllleHHOH YacTOTe BpallleHHs KOJEHYAToro pana
Konzencarop C5 He ycneBaer 3apAaaHThCA HACTONBKO, YTOOBI BLICOKHH YPOBEHb Ha BBIXOJIE JJIEMEHTa
DD1.3 u3menurncs ua uuskuit. Ho nocne eé yMenplieHHs 0 mOpOroBoro 3uavexus sneMent DDI.1
BHOBB MIEPEKUTIOYAETCA (CHIHAJIOM Ha HIDKHHH 110 CXEMe BXOJI) B COCTOSHHE HH3KOTO yPOBHS Ha BHIXOZE H
NPOLIECC CPAaBHEHUA MTHTENbHOCTH HMITYJILCOB 3aKanyuBaeTcsa. OHOBPEMEHHO Ha BBIXOJE JJIEMEHTA
DD1.4 nosiBnsercs BLICOKHI YPOBEHb, YTO IPUBOAUT K BO30GHOBIEHHIO NMO/a4H TOIUIHBA B ABHIATEND.
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YcoBepiueHCTBOBaHHbIH aHasor 6J10Kka ynpasienns 50.3761
H ero MoHpHKauHii

Kak y’Ke roBOpHIOCH BbIilIE, H3-32 TOTO, YTO MECTO MEPEKPBITHS NMOAAYH TOIIHBA BCTPOEHHBIM B
Kap6ropaTop SMEKTPOMAT HUTHBIM K/1anaHoM y «CoNeKkca» HaXOAUTCs 3HAYHTENBHO BhIILIE MECTA BLIBOAA
TOIJIMBO-BO3AYIIHON CMECH U3 KaHalla XoIocToro xoaa. IToatoMy npu nepesone ABUrarens ¢ NpHHYIH-
TENBHOTO XONOCTOrO XOZla Ha XOJIOCTOH XOJ NMPHXOAUTCA BO30OHOBNATH MOZavy TOTUIMBA 33/[01I0 10
MOMeHTa HACTYIUICHHS PEXKHMa XOJIOCTOTO X0/1a. 3T0 HeoOXOAMMO A TOro, YTOObI KaHal X0JIO0CTOro
x07ia KapGropaTopa ycnen 3anolHUTHCA TOITHBO-BO3AYILIHOH SMY/IbCHEH, HHa4Ye NP YKa3aHHOH CMeHe
PpexHUMa IBUraTelNb OCTaHOBUTCSA. [10 3Toi NprunHe TpeGyeMblil TOpOr BKIHOYEHHS JNEKTPOMarHHTHOTO
KJIalaHa OKa3bIBAETCS UPE3MEPHO BHICOKMM (TIPH 4aCTOTE BPAICHUA KONEHYATOro Basia asurarens 1900
06/MHH).

TTockonbKy MOpOr OTKIIOYEHHMA JJIEKTPOMArHHTHONO KiamaHa JOJDKEH TMpeBbIaTh Mopor
BrmoueHHd Ha 200 + 300 o6/muH, B Gnoke ynpasnenus 50.3761, npenHasHau4eHHOM wiA paboThl C
kap6toparopom “Conekc”, OH NPUHAT paBHBIM 2100 06/MHH. 3TO O3HaYaeT, 4TO IKOHOMaii3ep MoXeT
TIPEKPATHTh MO1a4y TOIIKUBA JIKILIB B TOM CITy4ae, €CIH NPH OTITYCKaHHH NealH aKCelepaTopa 4acToTa
BpaILeHHs KoJIeH4aToro Bana npesbiniaer 2100 06/muH.

OnHako CTaTHCTHKA MOKa3bIBAET, YTO BEChbMa BBICOKHH MPOLEHT PEaNbHBIX CIy4aeB MPHHYIH-
TENBHOTO XOJIOCTOTO XOZla XapaKTepH3YETCs MEHbILEeH YaCTOTOH BpallleHHs KolleHyaToro Bana. Kak yxe
OTMEYaNoch BbIllIE, HECKOJILKO NMOBBICHTD 3 eKkT mpUMEHEHHs JKOHOMaii3epa MOXHO, OTKa3aBLIKUCh OT
nopora oTiIo4eHHs. OIHaKO 3TO ABNAETCA THILb YaCTHYHBIM PellieHHEM JaHHOH poGneMsl.

Ha puc. 1.79 nokasan rpauk, XapakTepH3yIOIHi OTHOCHTENbHBIH 3((EKT - NpUMEHEHHS JKO~
HCMaiizepa B 3aBHCHMOCTH OT 3aJaHHOTO Nopora BunoueHus. ['paduk nonyueH skCnepuMeHTanbHo Ha
aproMo6mite «MockBuu» Moznenu 2140 (npyu uenons3oBaHuH 6710Ka yIpasieHuA, He HMEIOIETo nopora
OTKJIIOYEHHS). DKCNIEPUMEHT NPOBOMIICA NPH IBHKEHHH aBTOMOOHMIIA B Tak Ha3bIBA€MOM FOPOICKOM
uukie. 3bdekT onpenensicsa myTeM perucTPaLMH TOMH BpeMEHH paboThl 5KOHOMai3epa OTHOCHTENLHO
CYMMapHOTO BPEMEHH MOE3KH MO JNEKTPOHHOMY CEKYHIOMEpPY, TNpHYEM IUIMTENBHOCTb PaboThl
9KOHOMa#3epa H3Mepsanack ¢ AMCKpeTHOCTIO 0,1 ¢, a o6mee Bpems - 10 c.

0, %
80 \\
60 \ Puc. 1.79. I'paduk, xapakrepusyomuil OTHOCHTENBHBIH
40 \ 3 ekt - NpUMEeHeHHs KOHOMali3epa B 3aBH-
\ CHMOCTH OT 3aJaHHOIO IOpora BKTIOYEHHA.
20 \

1000 2000 3000 n, 06/MuH

M3 rpaduka BuaHO, 4TO NMpH nopore BimodeHHs N = 1900 06/MHH >ddexT npumeHeHHs
IKOHOMaH3€epa - BCETO OKOJIO OXHOH TPETH OT NOTEHLHATbHO BO3MOXHOH JKOHOMHH. XOTA caMa 3KO-
HOMHSs TOMJIKBA, JaBaeMas JKOHOMAaH3epOM, CPaBHHTENBHO Mana, He cliefyeT 3abbiBaTh, YTO 3TO
YCTPOHCTBO PE3KO CHHXKAET TOKCHYHOCTb OTpaboTaBiKX ra3oB. [T03TOMy H [isl COXpaHEHHA YHCTOTHI
atMoc(ephbl CNENyeT CTPEMHUTBCA K YMEHBIIEHHIO Mopora BKIOueHHs. TeM Gonee, 4To mpu 3ToM
OJHOBPEMEHHO YITy4IlIalOTCA TOPMO3HbIE Ka9€CTBA ABUMaTEN.

Cnenyer OTMETHTD, YTO NIPH MOPOTe BK/IIOYEHHS, paBHOM 1245 06/MUH (CTaHIapTHOE 3HAYEHHE
JUis YNOMAHYTOH Mojienu aBToMo6mIs), 3ddekT npuMeHeHHs SKoHOMaii3epa npubnukaerca k 100%.
OnHako yka3aHHbIe 0COGEHHOCTH KapGiopatopa «Coleke» 3aCTaBiAOT MOBBILATH MOPOT BKIIOYEHHS
npuMepHO B 1,5 pa3a, a3Ha4HT, HATH Ha 3aBEIOMOE CHIDKEHHE 3 dexTa.

OnbiT NOKa3bIBAET, YTO OCTAHOBKA ABMTaTells [PH HU3KOM T10pOre BKIIOYEHHS BO3MOXKHA NI B
TOM CJIy4ae€, KOIZla NMPH CHIKEHHH YacTOTHI BPALEHHS B PeXUME NPUHYAHTENBHOIO XOJNOCTONO XOAa
TPaHCMUCCHs Pa3OMKHYTa. IIpH 3ToM 4acToTa BpailieHHs Bana JBUraTeNs YMEHBIIAETCS OYeHb GBICTPO.
MoxHo 65110 GBI H3MEPATL YIIOBOE 3aMeUICHHE KOJIEHYaToro Basla, M NPH GOJBIIOM 3HAYEHMH 3a-
MezieHus 06ecreurBaTh BHICOKHMH MOPOT BIUTIOYEHHS, a IPU MANIoM - HH3kuH. OiHako HepaBHOMEp-
HOCTB CJICIOBaHUSA UMINYIbCOB CHCTEMBI 3)KHTaHHS AETAET 3TY HAEH0 NPAKTUYECKH HEOCYILE CTBUMOH.,

BwmecTe ¢ TeM cymecTByeT BechMa npocToe pelueHne npobnemst. JleicTBUTeNbHO, HEO6XOAMMO
HMETH /IBa I0pora cpabaTbiBanHsA: BEPXHHIA NoTiil B HIKHUH Nakn. OIHAKO H3MEPATH 3aMeUIEHHE Bana
BOBCE HeoOA3aTeNbHO. JIOCTATOYHO B PEXHME NPHHYAHTENBHOMO XONOCTOIO XOAa MOCHE TOTo, Kak
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4aCTOTa BPALUEHHs CHH3MTCA A0 yPOBHSA NoTi, BO30OHOBAATL NOAa4y TOTUIMBA HA KOPOTKHIA OTpe3ok
BpeMeHH tx (OkoJIo 1c), a 3aTeM CHOBa MpeKpamarb €€ (pa3yMeeTCs, €CIIM 3TOT PEXKHM ABHXEHUS e
anutes). TIpu cHIKEHHH 9acTOTh BpaleHHs Basia 10 YPOBHA Nbkl OMKHO MPOHCXOANTb OKOHYATENb-
HO€ BO30OHOB/IEHHE 041 TOTIHBA.

MNpuHuunuansHas cxema 610ka YNpaBneHHs 3KOHOMaH3€pOM, pEeanu3yIOINEro OMUCaHHBIH
NpHHLHUN paboThl, Moka3aHa Ha puc.1.80. biok pa3paboraH Ha OCHOBE NEPBOH CXEMBI U3 YIIOMSHYTHIX
BBIIIIE aHAJIOTOB GJIOKOB ynpaBneHu (cM. cTp. 76), cobpanHbix Ha MukpocxeMax K561 cepuu.

CHrHan ¢ KaTymkH 3aKHIaHHs 371ech Takke NMOCTYMaeT Ha BbIBOA | 6oka ynmpaBnieHus, u Ha
HHBEPCHOM BbIXojie Tpurrepa DD2.1 Bo3HHKaeT nocnenoBaTenbHOCTh HMNYJIECOB TOH XK€ YaCTOTHI, YTO
Uy MMITYIbCOB CHCTEMBI 3a)KUT aHHA.

Tpurrep DD2.2 npennasnauen mns Beinenenus nepuona T ux nosropenus. IIpu Hu3koM ypoBHe
Ha BXozie S2 3TOr0 TPHITEpa OH pabOTaeT B CYUETHOM PEXXMME B CIIEACTBHE HANMYUA CBA3H ero Bxoaa D2
¢ uHBEpCHBIM BhixozoM. IlIpu >TOM Ha BeIXOAe TpHrrepa DD2.2 ¢opMHpYIOTCA HMIYIBLCHI AINTENDb-
HOCTB10, paBHO# T, npuueM nepuoa ux nosropenys paseH 2T. -

Hakonaencarope CS5, pesuctopax RS, R6 u noruueckom anemente DD 1.2 BbinonseH GopMupoBa-
Tenb 00pa3loBBIX HHTEPBANIOB BPEMEHH, 3a/al0IHH 3HaueHHe Nakn (EM0 yCTaHABIUBAIOT NOAOOPKOH
pesuctopa R6). Takoit xe popmuposarens cobpan Ha koHaeHcatope C6, pesuctopax R7, R8 nanemenre
DD1.3. On 3azaeT 3Ha4eHHe Notxa (YCTaHABIKBAIOT MonGopkoi pesucropaR8).

Tpurrepst DD3.1 u DD4.1 cpasnuBatot neproa T ¢ AIMTeNbHOCTBIO May3bl MEXIY HMIYbCaMH
COOTBETCTBEHHO Ha BbIxofe anemeHToB DD1.2 u DD1.3. CpaBHeHHE NPOHCXOAHMT Tak ke, Kak B yCT-
POWCTBE U3 yOMSHYTOH CTAaThH.

®opmupoBaresb, TOCTpoeHHbIH Ha kKoHAeHCaTope C9, pesuctopax R11, R12 u anemente DDS5.4,
CITYXHT JUIA 331aHHs HHTEpBaiia BpeMeHH tn (okoro 1 c).

TIpunaxaroii nenanu akceneparopa (IpoccenbHas 3aC/IOHKa OTKPbITa) KOHTAKThI JaTYHKa-BHHTA
Pa3OMKHYTHI, I03TOMY BbIBOX 5 Onoka ynpasneHus cBoGoxeH (OTKIO4EH OT kopmyca). Ilpu atom
Tpurrepst DD3.1,DD4.1 1 DD3.2, DD4.2 610kupoBaHbI COOTBETCTBEHHO B cocTosiHUM O M 1. Ha BeIXoze
anemenroB DD1.4, DD5.4 u DDS5.1 Gynetr npucyTcTBOBaTh BBICOKHH YPOBEHB, MO3TOMY Ha BBIXOZE
snementa DDS.3 Takke BBICOKMH ypoBeHb, a 3HA4MT, TpaH3ucTOp VT2 OymeT OTKPHIT H TOILIHBO
GecnpenaTCTBEHHO MPOTEKAET Yepes JEKTPOMar HUTHBIH KJIanaH kapGloparopa.

M3-3a HakaTHa Ha Neflanp aKcenepaTopa YacToTa BPAILEHHS Baja ABUTaTelNld B OTOH WM HHOH
Mepe MOBBIIIEHA - 3TO 3aBUCHT OT MyOHHBI HaXKaTHs Ha Nefianb H Harpy3Kd Ha ABUTaTeNb - 110 CPaBHe-
HHIO ¢ e€ 3HAYEHHEM B PeXKHME XOJIOCTOro Xozia ABurarens. Eciu Tenepb nejans akceneparopa oTnyc-
THTb, TO BO3MOXHBI TPH BapHaHTa PeakiUuu 6J0Ka B 3aBHCHMOCTH OT MCXOJHOH YaCTOThI BPalllEHHA
KOJIEHYaTOrO Bajla B MOMEHT OTITyCKaHHA Nefamy.

BapuanT 1: n < 1245 06/Mun = nu. Ilpu 3tom tpurrepsr DD3.1, DD3.2, DD4.1, DD4.2
MEPEeKIIIoYaTcs B MPOTHBOMONOXHOE cocTosiHue. Ha Bbixozie kaxaoro u3 anementoB DD1.4, DD5.4 u
DDS.1 ocTaHeTcs TOT Xe YpOBEHb, 4TO M NpPH HAXKaTOH nejanyu akceneparopa. IloatoMy Ha Beixoae
aneMenta DDS5. 1 no npexHxeMy GyzeT BHICOKHH ypOBEHD H 110/1a4a TOTUIHBA HE IPEKPATHTCS.

BapnanT 2: 1245 06/Mun <n < 1900 06/MuH = ns. [1pn 3toM Tpurrep DD3.1 ocTaHeTcs B TOM xe
COCTOSIHHH, 4TO H [IPH HA)XXaTO# nefany akceneparopa, a purrepsi DD3.2, DD4.1, DD4.2 nepextodarcs
B MPOTHBONONOXHOE cocTosiHue. Ha Brixone anementa DD1.4, a 3Ha4uT, 1 Ha Beixoae 3nementa DDS 4
OCTaHeTCs BBICOKHH ypoBeHb. Ha Bbixone anemenra DDS.1 nosButca ypoens 0, noaToMy Ha BbIXOAE
snemenTa DDS5.3 Taoke OyneT HU3KHI ypOBEHb. DTO COOTBETCTBYET PEKPAILIEHHIO TOJa44 TOTUTHBA.

Tlocne cCHXEHHs 4acTOTHl BpailieHHs Bana 10 1245 o6/MuH Tpurrep DD3.1 nepexmounTcs B
eanHu4HOe cocTosHue. TIpu 3ToM Ha Bhixone 3neMenta DDS5.3 Taxke Gyaer BHICOKHE YpOBEHb, UTO
COOTBETCTBYET BO30GHOBIIEHHIO MO1a4H TOIUIMBA.

Bapuant 3: n < 1900 06/mun. TIpu 51oM Tpurrep DD3.2 nepernounTcs B COCTOSHHE, IPOTHBO-
TIONIOXKHOE TOMY, B KOTOpPOM OH ObLT NPH HaXaToH Nejanu akceneparopa, a Tpurreps DD3.1, DD4.1,
DDA4.2 octanyTcs B TOM e cocTosHud. Ha Bbixone anementoB DD1.4, DD5.1 nosBUTCS HU3KHi
ypoBeHb, a Ha Bbixofie DD5.4 - no-npexHeMy Bricokui. IToaTomy Ha Beixoze anementa DDS5.3 Gyner
HHU3KHH ypOBEHb, COOTBETCTBYIOLIHI NPEKPALIEHHIO 024! TOILIKBA.

TTocne cHIXEHH YacTOTH BpaiieHHs Bana o 1900 o6/mun Tpurrep DD4.1, a 3a hum u DD4.2
NEPEKIIOYATCA B MPOTHBOIONOKHOE COCTOSHUE. DTO MpPHBEAET K MOABIEHHIO HA BBIXOZE dJIEMEHTA
DD1.4 yposns 1, a Ha Bbixone DD5.4 - 0. Tloatomy Ha Beixoze snementa DD5.3 nosiBUTCS BHICOKHI
YPOBEHB, KPaTKOBPEMEHHO BO30OHOBHTCS 110/1a4a TOILIHBA.

Yepes 1 cexynny Ha Bexoae anementa DDS.1 cHoBa nosBHTCA curHan 1, mo3ToMy Ha BBIXOAE
anemeHta DD5.4 BbICOKHH YpOBEHb CMEHHTCA Ha HH3KHH, 1M0Jia4a TOMIKMBa OyaeT BHOBb NPeKpalleHa.

Tlocne CHuXeHHs 4acTOThl BpallleHHs Bana 10 1245 o06/mMun tpurrep DD3.1 nepexmounTcsa B
enuHA4HOE cocTosHue. [Ipu 2ToM Ha Bbixoae aemeHTa DDS. 1 nosBUTCS YpoBeHD 1, 4TO COOTBETCTBYET,
Tenepb yXKe OKOHYATENbHO - BO30OHOBJIEHHIO TIOA24H TOTLIMBA.
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Tpurreper DD3.1, DD3.2, DD4.1, DD4.2 MoryT nepexiouaTkcst JIMMb CHHXpoHHO. C ofHOM
cTopoHbl, 1160 Bxoa R, 6o Bxoa S kaxaoro u3 HuXx 00be AMHEHBI MEXTY COBOi, TI03TOMY NpH HaXxaTOH
Te/Iany aKceNneparopa oK GIOKHPYIOTCS B TOM HIIH HHOM COCTOSHHH OXHOBPEMEHHO; C IPYTO# CTOpOHB
TIpH OTMYILEHHOH MEAANM akceneparopa (MpH 3aMKHYTOM Ha KOpIyc BeIBOAE 5 610Ka ynpasnenus) ux
nepenoyere no Bxony C MOKET NPOMCXOAUTH JHILb NPH NOABIEHHH (POHTA UMIYNIECA HA BHLIXOAE
Tpurrepa DD2.2. Tem caMbiM HCKTI04aeTCs BCAKas BOSMOXHOCTb TNOSBIEHHS Ha BbIXoe GroKa.
YTIpaBJIeHH TOKHBIX HMITYBCOB M3-32 BO3/ICHCTBHA Ha NENaIb aKCeNepaTopa.

Caa3b Mexy BeixonioM Tpurrepa DD3.1 u BxonoM Tpurrepa DD2.2 obecneunBaer onHokpaTHOE
NEpEKTIOYEHHE NEPBOTO M3 HUX NpH OTMYIIEHHOH nejanyu akceneparopa. brnaroxaps sToMy npu N,
6mu3koM k 1245 06/MuH, OTCYTCTBYIOT MHOTOKPATHBIE NIEPEKITIOYEHH IIEKTPOMArHHTHOIO KilanaHa,
BBI3BaHHbIE HEPAaBHOMEPHOCTBIO CIEOBaHHS HMITY/ILCOB CHCTEMBI 3axxuraHus. C ToH xke LeNbio BBeeH
Tpurrep DDA4.2, koTopslii nocie oTnyckaHus Nefand akceleparopa TaKKe MOXeT cpabaTsiBaTh NHILb
ONIHOKPaTHO (BCIIEACTBHE CBA3H ero Bxoaa D2 c kopnycom). IToatomy mpu n, 6muskoM k 1900 06/MuH,
HeCMOTp4 Ha To, yTo Tpurrep DD4.1 MoXeT neperiouarbcs HECKOBKO pa3, NEPBOE €ro NEpekIloueH e B
€IMHHYHOE COCTOSIHHE MPUBOMUT K NepexunoueHuio Tpurrepa DD4.2 B coctosanue 0, 6naronaps uemy
obecneunBaeTcs yeTkas paboTa 31eKTPOMarHUTHOIO KianaHa. Bee 3o usbaensger ot HeobxoauMocTH
BBEJICHUA «TUCTEPE3UCA» 110 YACTOTE BPAILECHHU.

Bonee moapobHO B3aHMOAEHCTBHE Y31I0B MOXHO MpocieauTh mo Tabmuue 1.6, rae ykasaHo
COCTOSHHE BBIXOZIOB TPHUITEPOB H JIOFHYECKHX JJIEMEHTOB B 3aBHCHMOCTH OT MOJIOXKEHHA Meanu
akceneparopa u yacToThl BpaieHus KB nsurarens.

Ta6a. 1.6. CocTosHHE BBIXOMOB TPUITEPOB U JOTHYECKHX 3JIEMEHTOB B 3aBUCHMOCTH OT NONOXKEHHUS
TNeAaJTH aKCEJIEPaTopa M YaCTOTHI BPAIIEHH KOJIEHYATOro Bajla ABHIraTens.

Tenans akceneparopa
YpoBeHb curHana Haxara T Ornywena
Ha BBIXOJIE Tlpu yacToTe BpaieHUA KOJIEHYATOro Baja ABUrarens, 06/MHH
MHKPOCXEM Bonee 1245
JhoGoit Memnee 1245 HO 1900 Bonee 1900
Menee 1900
DD3.1, Beixon 1 0 1 0 0 0
DD3.1, Beixon 2 1 0 1 1 1
DD3.2, seixon 12 0 1 1 1 1
DDA4.1, Beixon 1 0 1 1 1 0
DD4.2, Beixon 13 1 0 0 0 1
DD5.1 1 1 0 0 0
DD5.2 0 0 1 1 1
DD14 1 1 1 1 0
DD5.4 1 1 1 0 1
DD5.3 1 1 0 1 0

Ha puc. 1.8]1 nokasaHbl TaxorpaMMbl, NOACHAIOMIKE NPOLECC BO3OOHOBIEHHA NMOAAYH TOMIHBA
NIPH HCMOJB30BAaHHH JKOHOMaii3epa ¢ ONUCaHHBIM O11okoM ynpaBieHus. [IpH BHIUTIO4€HHOI TPaHCMHC~
CHH YacTOTa BpallleHHs Bajla CHIDKaeTcsa odeHb ObicTpo (okonmo 900 o6/mun 3a 1 c). TTootomy eé
ymenbiuenne ot 1900 no 1245 06/MuH npoHcxonHT GbICTpee, UeM 3a cexyHay. ITpu stom dakTuyeckn
nopor Bo306HOBIEHHS Nofa4u TomBa O6yaeT paBHeM 1900 06/MuH. ConpotueneHue pesucropa R10
JIOJKHO ObITh BHIOpaHO Tak, YTOOBI MPH YKA3aHHOM MEPEXONHOM Mpolecce He Habmonanoch Gbl
MIOBTOPHOTO CpabaThiBaHKA 3€KTPOMArHUTHOro Kianaxa (npu n = 1245 06/mun). Ilonbopky cnenyer
BECTH IIPH XOPOIIO MpOIPETOM JBHrarene, KOorna yIIOBOE 3aMeUIeHHEe KoJieHuaroro Bana Oynmer
MHHUMaIBbHO. TTpH 5TOM 610K ynpaBiieHus 1o/bkeH ObITh OAKIIOYEH K KIIaNaHy, TOCKONbKY JKOHOMaM-
3ep OKasbIBacT BIMSHHE Ha TOPMO3HbIE KauecTBa JBUratens (npH ero pabore yrnosoe 3aMelnieHHE
YBETHYHBAETCA).

T1pu 3aMKHYTOH TPaHCMHCCHH 4acTOTA BPAILEHHA Bana JBUraTes B peXXuMe TPHUHYIUTETLHOTO
XONOCTOTO X012 CHHKAeTCa BechMa MezienHo. [10aToMy nocne eé ymeHbiuerus 10 1900 06/mun Gynet
TIPOMCXOMMTH KPATKOBPEMEHHOE, a TIOCIE CHIXEHHS 110 1245 06/MHH - OKOHYaTeNIbHOE BO30OHOBNEHHE
NOa4K TOMIHBA. JUTHTENLHOCT KPATKOBPEMEHHOTO HMITYJIECA 110 CPABHEHHIO C POAOIDKUTENBHOCTHIO
3TOr0 pexuMa, Kak MPaBHIIO0, O4eHb MaJla, 3HAYUT, PaKTHUECKHH MOpOr BO306HOBNEHHS NOJaYH TOIHBA
Gynet paBeH 1245 00/MuH.
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KpatkoBpeMeHHOE BO30GHOBJICHHE MOJAYH TOMINBA B PEXHUME JIUTENLHOrO TOPMOXKEHHS ABH-

. raTesieM, KOHEYHO, IPUBOMT K HEKOTOPBIM NOTEPAM TOMUIHBA. OfHAKO 3TH MOTEPH HE3HAYUTEIbHBI, 33TO

obecrneunBaeTcs rOTOBHOCTH Kap0ioparopa M BIyCKHOro TpyOompoBozia ABHraTelis K NoClHeaylomeMy
BO300HOBJICHHIO [TOJ1a4H TOMIHBA.

Kak 6bUIO MOKa3aHO BbIile, €CIIH NMPH NEPEXofe B PeXHM NPUHYAUTENBHOrO XOJOCTOro Xoia
4acTOTa BpallieHHs KOJEH4Yaroro Bana ABHrartens Oyaer MeHbie 1900 06/MuH, TO Bo30GHOBNEHHE
Mojiayy TOTIMBA MPOM3OHAET NMpH HHXKHeM nopore BimoveHns. OnHako 3TOT ciydal He ABifeTcA
KPHTHYHBIM C TOUKH 3pEHHs HETpeIBHAEHHOH OCTaHOBKM ABHMrarens. XoTd TaKue CHTyallMH BCTpe-
Yal0TCA 4acTo, OObIYHO OHM HEMPOAOKHTENBHBI M HE MPUBOAAT K 3aMETHOMY OCYLIEHHIO BITYCKHOrO
Tpy6onpoBoa H OXJIKAEHHIO LHIHHIAPOB ABHraTend. [103ToMy nocie HHX Mepexon ABHrarens Ha
XOJIOCTO# X0/ TPOMCXOAHT Ge3 mpobeM.

CrnenyeT MMeThb B BULY, 4TO Ype3MepHO GoMbIlIas THTENBHOCTh KPaTKOBPEMEHHOrO TOITHBHOTO
HMITyJbCa BpeiHa He TONBKO C TOUYKH 3peHHs KOHOMHH TOMIIMBA, HO M ITOTOMY, YTO NPH €371 C HEAOCTa-
TOYHO [POrPETHIM ABUIaTENIEM NPHBOAHT K HEMPHATHBIM XJIONIKaM B BBITYCKHOM TPAKTE ABUraTels. JTo
0OBACHAETCS TEM, YTO [PH BO30OHOB/IEHHH TOAA4H TOTINBA B LIHJIHHAPDI ABHraTe/s BHAYaNe NONaaaeT
obenHeHHas TOTUTMBO-BO3AYHIHAA CMeECh, KOTOpas HE MOXET BOCIUIAMEHATbCA M BhIOpachIBaeTcs B
BBIMYCKHOH TpakT. Ecnu anutenbHOCTh tn BENMKA, TO HAaYaBIIMECA 3aT€M BCMBIMIKH B HHIMHAPAX
MO/DKUraloT 3Ty MOPLHIO CMECH, KOTOpas Cropaer ¢ jerkuM xionkoM. ITo ykasaHHBIM MpHYHHaM
JUIMTENIbHOCTh TOMTMBHOTO HMITYNBCA AOKHA 6bITh MEHUMaJIBHO HEOOXOMHUMO#H.

B 3aiI0MEHHH yKaxeM, YTo MOAoOHBIH Onok ynmpaBieHHd LENECoo0pa3sHO NMPUMEHATh U B
CHCTEME, B KOTOPOH HCIOJNB3YETCA 3JIeKTPOMArHHTHBIH KJIANaH, NpeIHa3sHa4YeHHbIH I OTIIIHOUEHHS
MOJia4H TOTUTHBA NOCIIE BBIKIIOYEHHS 3aXHuraHud. IIpy HeoOXoMHMOCTH MoporH cpabarbiBaHuA MOTYT
OBbITb OO0 PaH Bl ONILITHBIM Iy TEM.

Monepun3npoBanHblii ananor 6.10ka ynpagiaenns 50.3761
H ero MOAHHKANHIH

Ananor 6noka ynpasnenus 50.3761 onucaHHbIit B nepBoit cTarbe (CTp. 76), MO CPaBHEHHIO C
3aBOJICKMM, 00eCHeyHBaeT ny4illyl0 TOTUIMBHYIO KOHOMHYHOCTB, MOCKONbKY BO30GHOBNSAET Mofady
TOILTHBA NPY MeHb el yacToTe BpaieHns KB. OnHako OH J0BONLHO CIOXEH VIS TIOBTOPEHHA.

YnpowméHHbIH aHanor 61oka ynpasieHHs cobpaH Bcero Ha oqHo# MUKpocxeMe (cTp. 80), Ho OH He
MOKeT CHU3HTBb OTpebeHne TOTUIMBA B TaKO# xke Mepe, Kak nepBblii 6110K.

Ha puc. 1.82 npencraenena cxema 6nioka, paspaboTaHHas Ha OCHOBE YNPOIIEHHOTO 6110Ka yrpas-
JIEHHA, B KOTOPO#H 32 CYET HEKOTOPOTO YCIIOKHEHHS NPOCTHIMH CPEACTBAMH PEATTH30BAHBI NPEHMYILIECT-
Ba nepBoro O/10Ka ynpaBIeHHs.

Monepau3upoBaHHBIH 610K coOpaH Ha TpEX MHKpOCXeMax, B HEM HE HCTIONB30OBaHbl TPUITEPHI,
KOTOpbI€ Ha aBTOMOOHJIE MOTYT 1aBaTh COOH M3-32 BBICOKONO YPOBHS IIOMEX.

Bxonnas RCD-nens (pesuctopsl R2, R4, RS, konaencaropst Cl, C3, muon VD1, crabunutpon
VD2)- tpapguu.. Ha ans nogo6Horo pona ycrpoicts. OHa GOPMHpPYET H3 HMITYITECOB CIIOXKHOM (pOPMBI,
BO3HHKAIOIINX HA KaTyllIKe 32)KMraHHA, OJHOKpATHbIE MOJOXKHUTENbHBIE UMMYNbCH. [lepuon T ( B
MUIIHCEKYHIaX) HMX MOBTOPEHHSA, KaK M3BECTHO, CBA3aH C 4YacTOTOH BpAalleHHA N (B 06/MHH.)
KOJIEHYaToro Bana Asurarens 3asucumocTsio T = 30 000/n. TlosToMy BepxHemy TOpOry BKJIIOYECHHA
(1900 06/Mun.) Gynet cooTBeTcTBOBATH NEpyon 15,8 Mc, a HuxkHemy ( 1245 06/mum.) - 24,1 Mc.
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Ha noruueckux smemenrax DDI.1, DD1.3 u DDI1.2, DDI1.4 cobpans (bopMHpoBaTeny,
HacTPOEHHbIE Ha MHTepBanbl BpeMeHH 24,1 U 15,8 MC cooTBETCTBEHHO. POPMHPOBATENH 3aNMyCKaIOTCS
UMIynbcaMu ¢ nepyonoM T uepes nuddepenuupyromue uenu C4, R6 u C5, R7. Jloruueckuii snement
DD2.1 Bmoyen uHBepropoM. Ha ero BBIXOZE HH3KHH YPOBEHb HanpsKeHHdA, KOrga mnenann
aKceNnepaTopa Haxara, i BLICOKHIA, Koraa oTnyieHa. B neppoM cydae ¢popMHupoBarens e paGoTaroT, Bo
BTOPOM OHM cpaBHHBaloT nepuoa T co 3HaueHuaMu 15,8 u 24,1 Mc cooTBeTcTBeHHO. Pesynbrar 31oro
CpaBHEHHs CHUMAIOT ¢ Bbixona dneMenToB DD2.2 u DD3.1 cooTBeTcTBEHHO.

Tak, npu Haxaro# nefany akceneparopa Ha Beixozie 060ux GpopMHpoBarenei BLICOKHI YpPOBEHD
HanpsDKeHHs. A npu OTIYLIeHHOH nenany Ha Beixozie anementa DD2.2 (DD3.1) Bricokuit ypoBeHs, ecnu
T < 15,8 Mc (< 24,1 Mc), u Huskui, ecnu T > 15,8 Mc (> 24,1 Mc). Curnan ¢ BeIxona anemenra DD3. |
TIOZIBEZIEH K BEPXHEMY N0 cxeMe Bxofy 3neMeHTa DD2.4 uepes unseprop DD3.2. Ha HuxHuit Bxon
anemenra DD2.4 nocTynaer curnan ¢ Beixoaa anemenra DD3.3, Ha KOTOPOM COBMECTHO ¢ JIEMEHTOM
DD2.3 BrinosnHeH emE oanH HopMHpOBaTelb, HACTPOECHHbIN Ha HHTEPBAJ BpEMEHH | ¢.

CurHan ¢ Bbixona anementa DD2.4, ycuneHHBIH no TOKY, ynpaBisfeT pabGoToi 2JEKTPOMarHuT-
HOro KJlanaHa. YCHJIMTENb TOKa, CoOpaHHblii Ha TpaH3ucTopax VT2, VT3, paboTtaeTr B nepekiodarenb-
HoM pexxume. Tpamsuctop VT! BMecte ¢ nuonamu VD7, VD8 cocTaBnsioT ysen, 3aliMINarOmHi
MomHbIH TpaH3ucTop VT3 npu ciy4aiiHOM 3aMbIKaHHH BbIxofla ONIOKa ynpaBleHHA Ha KOPIYC aBTO-
Mobwuua; paborasTtoro ysnanonpobHo onucana B (2).

T1pu HaxkaTo# Menany akceneparopa Ha Beixoze anementa DD2. | npucyTcTByeT HU3KHIA YPOBEHS,
nodToMy Ha Bexoze anemenra DD3.1 - Beicokuii ypoBeHs, a DD3.2 - Huskuit. CnenoBarensHo, Ha Bbl-
xozne snementa DD2.4 6yzner Bbicokuit ypoBeHb, TpaHsucTopbl VT2, VT3 OTKpPBITH M NPUBOX dMIEKTPO-
MarHMTHOTO KJIanaHa B kapGioparope «Comnekcy» BKTIOUeH (KJIanaH OTKPHIT).

Ecnu %e Teneps nefanb akceleparopa OTNYCTUTD, TO peakiusd 61oka yrpaBieHHs Ha 3To aeHCT-
BHeE Oy/ieT 3aBUCETh OT JOCTHIHYTOH K 9TOMY MOMEHTY YacTOThI BPAIEHHA U CKOPOCTH €€ CHHXKEHHs
TI0CTI€ OTMYCKAHHA NEAANH.

Tak, npu n > 1900 06/MuH 1 3aMKHYTOH TPAHCMHCCHH MAILHHBI (T. €. KOraa N yMeHbllaercs, a
3Ha4yuT, T yBEIHYMBAETCA CPaBHHTENBHO MEIUIEHHO) nopsafok Oyner ciedyromumM. CnepBa KOHJEH-
caropsl C6 u C7 He ycneBaioT 3apaauThcs (COOTBETCTBEHHO yepe3 pesuctopsl R8 u R11) nonHocTsio.
TTosTomy Ha BhIxozie anemenToB DD1.1 u DD1.2 neiicTByeT MMIYNbCHBIH CHTHaJ, a Ha BBIXOJE dJe-
meHToB DD 1.3 u DD 1.4 noka BbICOKHIi YPOBEHb. 3T0 03HA4acT, YTO Ha BhIXOAC neMeHToB DD2.2
DD3.1 nuskuit ypoBens, a DD3.2 u DD3.3 - Bricokuii. CnenosarensHo, Ha Bbixoze snementa DD2.4
NIPHCYTCTBYET HHM3KHH ypoBeHb, TpaH3ucTOphl VT2, VT3 3akpbiThl, H DIEKTPOMArHHTHBIA KianaH
3aKpBIT.

Tocne ymeHblieHHs 4acToThl BpameHUs 10 1900 o6/MuH xoHzeHcarop C6 u3-3a yBeNHYEHHS
nepuonia T ycneBaeT 3apAAUThCA HACTONBKO, YTO Ha Bhixone ementa DD1.4 nosBiseTca UMMIynbe
HHU3KOro YpoBHA. B pesynbrare nefictBUsA 00paTHOM CBA3M 3TOrO BBIXO/A C HIDKHMM BXOJIOM 3JI€MEHTa
DD1.2 Ha ero BbIXOZie BMECTO HUMITYIbCHOIO CHI'HAJ1a MOABNAETCA BHICOKHI ypoBeHb (koHaeHcarop C6
3apsAKaeTcs MONHOCTHIO), a Ha Bbixozie aneMeHTa DD1.4 ocraercs HU3KuU# ypOBEHb.

3Ha4uT, Ha BhIXOJE dnemeHTa DD2.2 Bo3HHKaeT BHICOKHI ypOBeHb, MPUBOASLIKH k cpabaTbiBa-
HU10 popmuposarens Ha snementax DD2.3, DD3.3, u npubnusurtensHo Ha | cekyHay BBICOKHH ypo-
BeHb Ha BhIXoze anieMeHTa DD3.3 cMenserca Hu3kuM. MHade roBops, Ha Bbixone anementa DD2.4
MOSIBJIAETCA MMIYJIBC BBICOKOIO YPOBHS JUIMTENBHOCTBIO B | CeKyHAY, MPHBOASAIMH K KpaTKoBpe-
MEHHOMY OTKPBIBaHHIO TpaH3ucTopoB VT2, VT3 u knanana B kap6ioparope. Ilo okoHYaHHH 3TOro
HMITyNbCa TPAH3HCTOPbI CHOBA 3aKPBIBAIOTCAL.

Ho npu nanbHeiillleM ymeHbILIEHHH 4acTOTHl BpaiieHHs 10 ypoBHs 1245 o6/mud nepuon T
YBENIMYHBAETCS )K€ HACTONBKO, YTO BCIEACTBHE 3apsajkH koHAeHcaropa C7 Ha BBIXOAE JIEMEHTOB
DD1.1 u DD1.3 nossnsiorcs BoicoKHit ypoBeHb (koHAeHcaTop C7 3apsXaeTcs MOJHOCTBIO) W HH3KHH
COOTBETCTBEHHO. B pesynbrare nefictBus oOpaTHO# CBsi3M, KaK U B NMPEbIAyLIeM Clydae, Ha BBIXOAE
aneMenta DD2.4 OyneT NoCTOSHHBIN BBICOKH ypOBeHb, a TpaH3HCTOPH VT2, VT3 OymyT OTKpBHITHI
(K1anan BKITIOYEH).

Korzia e 1ocie OTIyCKaHHs Neaaiy akceleparopa 4acToTa BpaiteHus Gonee 1900 06/MuH, HO
YMeHBIIaeTcs GHICTPO (TPAHCMMCCHS Pa30MKHYTa), TO BPEMs 3a KOTOPOE OHa JOCTHrHeT 1245 06/mMuH,
6Gyner menbue | cexynmpr. IlosToMy cpabarbiBanue dopmuposatens Ha snementax DDI1.1, DD1.3
NPOHMCXOIHUT JI0 OKOHYAHHs ITOH BhiIePkkH. ClenoBaTenbHO KianaH B kapbioparope «Conekce» B 9TOH
He6IaronpUATHOM CHTYallHH - IBUraTells MOKET OCTAHOBUTHCS - OyieT BiuTioueH npu 1900 06/MuH, (aHe
npu 1245 06/muH).
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Ec ke B MOMEHT OTIYCKaHHA MeaIM akcenepaTopa 4acToTa BpaueHus 6onee 1245 06/mMun, HO
Mmenee 1900 06/muH, To cpabarbiBarh GyzeT nuilb popmupoBarensb Ha anementax DD1.1,DD1.3. ToecTs
BKJIIOYEHHE KiIanaHa OyaeT npoucXoauThb npu 1245 o6/muH.

Peal(l.ll/lﬂ 6n01<a ynpaBneHnﬂ Ha TMOJIOKECHHE MNeaann axcenepa‘ropa H qacnyry BpalCHHUA
KOJIEHYATOro Bajia IBUraTeNs NpeAcTaBieHa B Tabnuue 1.7.

Bonee noapoOHO NO3HAKOMHUTBCA C MPUHIMIOM paboThl nogobHoro (HO 6oree ciokHOro) 61oKa
YNPaBIEHHs U €ro PerynupoBKOH MOXHO B CTaThe, B KOTOPOH OMMCaH MepBbIii aHanor 6iioka ynpas-
JIeHHS.

Taba, 1.7. CocTosHHE BBIXOIOB TPUITEPOB U JIOTHYECKHX IEMEHTOB B 3aBUCHMOCTH OT TMOJIOXEHHS
TeaiH akCeNlepaTopa K YaCTOTHI BPaIlleHHS KOMIEHYATOro Bajla ABUraTeNs.

Tlenans akceneparopa

axar L » O eHa
YpoBeHb curHana Haxara nym

Ha BBIX0€ Hpﬂ YacTOTE Bpai€HHUA KOJICHYAaTOro Baja ABUrareis, 06/MHH
MHKPOCXEM
Kp! Bonee 1245

JIoboi Menee 1245 1900 Bonee 1900

HO
Menee 1900

DD2.1
DDI1.2
DD1.4
DD2.2
DD2.3
DD3.3
DDI.1
DD1.3
DD3.1
DD3.2
DD2.4

—_o . m S~ — SO
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Npumeuanue.
W - umnynbcHbIA curHan nmpu pabotatomieM aBurarene. Ilpu HepabGoraromeM apurareine, HO
BKJIIOYEHHOM 32)KHraHHUH, 3€Ch YPOBEHB 1.

Yucno MukpocxeM B 3ToM Oloke MOXKHO yMEHBIIMTBH 10 ABYX. OnemeHtsl DD2.3, DD2.4,
kounencarop C8 u pesuctopsl R11, R12 nomkHsl GbITH B 3TOM Ciiyyae coeMHEHbl HECKOJIBKO MHAYe
(puc. 1.82-6). Bsamen mukpocxemsl DD3 nobapnenst 1sa inosa - VD9, VD10 u pesuctop R19.

PaGotaet 3TOT BapHaHT 6110Ka MOYTH Tak €. PasHHIa THILb B TOM, YTO BMECTO JBYX JIOrMYECKUX
anemenToB DD3.1, DD3.3 3a€eck HCMonb30BaHO YCTPOHCTBO coBMajeHHs Ha auoxax VDY, VD10 u
pesucrope R19. K Tomy ke B popMHpOBaTene OQHOCEKYHIHOH BBIIEPXKKH B3aMEH JIBYX 31€MEHTOB
(DD2.3, DD3.2) c unTerpupyIomen Lenbio HCnonp3oBad onuH anemeHt (DD2.3) ¢ nuddepenunpyio-
weii uensio. Jinon VDS He HyKeH, T03TOMY H3BAT.

Bnok 501.3761 ( u ero passoBuanocTs 5013.3761) npennasHauen 1ns paboTsl ¢ kap6ropaTopaMu
«Conekc» Ha HEKOTOpPBIX Moaensx MamuH BA3. Otiauune ero ot 61oka 50.3761 cocTOHT B TOM, 4TO OH
peanusyer nopor otkmo4denus 1900 06/MuH, a nopor BnoyeHus paeH 1700 06/MuH.

HMockonbky B G110ke N0 cXeme Ha puc. 1.82 nopor OTKI0YeHHs HE UCTIONB3YETCH, IPH YCTAHOBKE
ero BMecTo 61oka 501.3761 pesuctop R6 (onpenenstomuii «BepxHHii» NOpOr BKIIOYEHHS) JOIDKEH
HMETDb CONPOTHBRIIEHHE NpuMepHo 240 kOM, a conpoTuBieHHe pesucTopa R11 (3anaiomero BoIAepXKy
BpEMEHH | ) crenyeT, Ha060pOT, HEMHOTO YMEHBIIHTD, [IOCKONBKY YMEHBUIEHHE YaCTOTH! BPAILEHHS OT
1700 o 1245 06/MuH npoucxomuT GeicTpee (4em oT 1900 06/MuH).

lpuHnunuansHas cXeMa M MOHTaXKHas IUIaTa 3aBOACKOro Gioka ynpasnenus 5013.37¢
co6panHoro Ha Mukpocxeme KP1086 cepuu, npencrasnensi a puc. 1.85, 1.86.
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YunduunpoBanuslii anajor 6;10ka ynpanienns 502.3761
H ero MmoanduKauni

Yo kacaercs 6noka 502.3761 (wnu 5023.3761), To oH NpeqHa3HayeH 1 paGoTsl Ha aBTOMOGHIIE
A3JIK - 21412 ¢ kapGropatopom «Osom». [Jleno B ToM, 4YTO B TOCi€aHEeE BpeMs OGONBIIMHCTBO
«Mockuyei» koMmiekTyoT «O3oHoM». M ecnu Ha Mammuax A3JIK - 2141 (¢ «Ba30BCKHM» JBHra-
TeseM) yCTaHaBIMBalOT 610K ynpapneHus 25.3761, noaxmodeHHbIH Mo TpagHuHOHHOH Ans «O30Ha»
cxeme (puc. 1.2), ana A3JIK - 21412 (c «ydpumckum» apurarenem) ¢ «Conaekcom» - o NpUcymiei sToMy
kapbioparopy cxeme (puc. 1.46), To Ha To# ke mMamune A3JIK - 21412, Ho yxe ¢ «O30HOM», cxeMa
nonxoYeHus OoKa IKkoHOMaiizepa (puc. 1.25) nuinp HalOMMHAET Ty H ApYyrylo. 31€Ch BLIBOX 5 6/10Ka
(502.3761) NOCTOAHHO COEAMHEH C KOPIYCOM MAIUMHbI. YCTaHOBJIEHHBIH Ha kapGioparope «O30H»
Mukponepekmodarens SF 1 HanpsAMyo KOMMYTHpyeT 0GMOTKY THEBMO3JIEKTPOKJIallaHa.

B 6noke 502.3761 nopor oTkt04eHH 3a1aH paBHBIM 1500 06/MuH, a Bkmio4eHu - 1245 06/MuH,
TO ecThb Wid “O30Ha” BONPOC 0 CHIXKEHHH Topora BKIoYeHHs He cTouT. Ho y cnoco6a ero noaxmo-
YEHHS U y CaMOT0 “‘030HOBCKOTO” G/I0Ka yNpaB/IeHHs €CTh psJl HEOCTATKOB.

Tak, HeNocpeACTBEHHAs KOMMYTaLHs OOMOTKH KianaHa Y | KOHTakTaMH MHKpONEpeKIoyaTens
SAl noBonsHO OBICTpO HX paspymiaer. KpoMme Toro, Hanvume mopora OTKIIOYEHHS HE TNO3BONAET
HCTONB30BaTh Pe3epB S3KOHOMHH TOMKBa. HakoHel, B 3TOM CHCTEME HE HCIUTIOYEH aBTOKOJIE0ATENbHBIA
pexuM paGoThl ABMratens, NMpH KOTOPOM BO BpeMs IBHXKEHHMA Ha MAJIOH CKOPOCTH MPOMCXOIST
HEOXHIAHHBIE JU151 BOAUTENS PHIBKH.

JTHX HemocTaTkoB He Oymer, ecnu B3ameH Onmoka 502.3761 wucnons3oBate ¢ «O30HOM»
caMoJeNbHbIH 6ok no cxeme Ha puc 1.83, a nomnounTs ero no cxeme Ha puc. 1.84. B 3Tom BapuanTte
MHKpONEPEKITIOYaTeNb NOAKIIOUEH K BBIBOLY S 6110Ka.

Bnok ynpasneHus BHINOAHEH Ha 6a3e ynpowEHHOTo GI0Ka YNpaBJieH s, ONHCAHHOTO BhILIE; OH
cobpaH Bcero Ha OJHOM MHKpOCXeMe, mpHueM 6e3 NpuMeHeHHs TpurrepoB. [Ipu Haxaro nepanu
aKceneparopa KOHTaKThl MHKpOTIEpeKmoyarens 3aMKHYThI, T03TOMy Ha Bbixoxe anementa DDI1.2
(puc.4) HU3KHH ypoBeHb. 3HAUHT, Ha BeIXoze anemenTa DD1.4 Bricokuii ypoBeHs, TpaH3ucTopsl VT2,
VT3 OTKpHITHI, SNEKTPOMArHUTHBIA KianaH Takxke oTkpuiT. Ha Beixone snemenrta DD1.3 - BblCOKPm
yPOBeHb, a Ha Brixoae emenTa DD 1.1 neficTByeT HMIy/nbCHBIN CHTHAI.

OTnyckaHue Menay akceleparopa pasMblKaeT KOHTAKThl MHKpOINEpEeKIoYarens H Ha BbIXOIe
snemenTa DD1.2 Huskuit ypoBeHb cMeHAETCA BHICOKHMM. ECNM yacToTa BpameHHs KOJIEHYAToro Bana n
124506/mun ( T 24,1 c), To Ha Beixozie snemMenTa DD 1.3 ocTaercs BeicokHi# ypoBEHb. 3HaYHT, Ha BLIXOAE
anemenTa DD .4 nossnsercsa HU3KHH ypoBeHs, TpaH3ucTopsl VT2, VT3 1 xianax 3akpeiBaiorcs. [locne
YMEHbIUEHHs YaCTOTHI BpauieHHs 10 1245 o6/mMuH Ha Bbixoxe anementa DD1.3 mnosBuTCA HHM3KHMIA
ypoBeHb, a DD 1.4 Bricokuit. Fpu 3TOM K1anaH CHOBa OTKPOETCH.

Touno Tak e MOXHO ROpaboTaTh M ONOKM C YETHIPEXKOHTAKTHBIM pPa3bEMOM, HACTPOHUB
pesucTopoM R7 nopor BiunodenHs B COOTBETCTBUH ¢ Tabn. 1.2. YkaxeM JHILL, 4TO NapameTphl OJ0ka
2523.3761 (nns mamun MbxeBckoro apTo3aBosa) Te xe, 4To M 6noka 252.3761. Cnenyer UMeTh B BULY,
YTO BMECTO BBIBOOB 1, 2, 4 U 6 pa3zpéMa mo puc. 1.70 B 3THX GNOKax cleayeT HCMONb30BaTh COOT-
BETCTBEHHO BbIBOMIHI 4, 3, 2 1 1. [IpoBox oT Muxponepewmouarens SF1, k 5 BbIBoxty, IpUaeTcs BBECTH B
6110k OTAENTBHO, MHHYS Pa3bEM.

Tocne 3T0# 1OpaGOTKH 610K HE TONBLKO MOBBLICHTCS 3KOHOMHS FOPIOYEr0, HO M YBETHYHMTCS CPOK
cyx06bl MHkponepexmouarens. Kpome 3toro, tako#t THNHYHbINA nedekT MexaHH3ma kapGioparopa
“O30H», KaK 3aMaflaHde TONKATENs €ro MHMKpONEpEeKIovaTesd, Teneph He MpUBENET K MOABIEHHIO
PBIBKOB MaIlIMHBI BCJIEACTBHE aBTOKONEOaHuH. B 3aKumioueH e clieayeT Nog4epKHyTh, YTO BIIIOYHTH TaK
(puc. 1.84) crannapraslii 6nok 502.3761 Henb3s ~ OH BLIAET U3 CTPOA.

Ilpumeuanmue.

Jna Toro, 4TOOHl CYIIECTBEHHO YMEHBIUMTH BNMAHME HMIyNbCHRIX TOMeX Ha paboty
3NIEKTPOHHOIO 6/10Ka 3KOHOMaki3epa, HeoOX0MUMO LieNb MUTAHHA KKAOH MHKPOCXEMBI IIYHTHPOBATh
KEPAMHUYECKHM KOHAEHCATOPOM EMKOCTBIO 47n + 681, MOHTHpYEMEIM Ha MIaTe BOIM3H MHKPOCXEMBI
(sTyu1ue Bcero KOHAEHCATOp NPHNAHBATh HEMOCPENCTBEHHO K BBIBOJAM TUTAHHA MHKPOCXEMBI).

Kpome 310r0, 21714 TOH K€ 1enn cTabUIUTPOH LEMH NMTaHHS MHKPOCXEM B KaXa0oM Gioke (VD4
cxeMa Ha pHcC. 1.69, HallpuMep) ciiellyeT DIYHTHPOBATh ABYMS KOHICHCATOPaMH: OKCHIHBIM EMKOCTBIO
2010 Ha HanpskeHKe 25 B M KepaMHYECKUM EMKOCTLI0 47n + 110,

YKa3aHHBIE Mepbl 1€NeCO00pasHO NPHMEHATh BO BCEX YCTPOHCTBAX, 0COGEHHO UHM(MPOBHIX,
TIpeaHa3HauYEHHbIX /15 paGoThI Ha aBTOMOGHITE.
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Puc. 1.83. [IpuHuunnuanbHas cxeMa yHHOHIMPOBAHHOIO GJI0Ka YpaBleHHsS 3KOHOMA3epoM.

Puc. 1.84. Cxema noaxnoueHHs yHHQUIIHPOBAHHOIO 610Ka yNpaB/ieHHA:

1 1 2 - peIvary ynpasieHHs NPUBOIA APOCCETBHOMN 3aCTIOHKH; 3 - peraakok MIT;
4 - mukponepexmouarens (MIT); 5 - BunThl kpennenus MII; 6 - npoccenbHas 3aCIOHKa;

7 - BUHT Ka4€CTBa; 8 - BaKyyMHas MONOCTh 3KOHOMaii3epa; 9 - KphIlKa KJJanaHa 3KOHOMak3epa;
10 - BuHT KoNH4eCTBa; 11 - uriTa KTanaHa KOHOMaiisepa; 12 - nnadparma; 13 - BIYCKHOMN KOIEKTOP;
14 - Tpy6Gka coeMHHSAIOWAA BIYCKHOM KOJIEKTOp C MHEBMO3IEKT pOK/IaNaHoM;

15 - Tpy6ka coenuHsION[as THEBMOINEKTPOKIANAH C IKOHOMaH3EpOM;

16 - MHEBMORIEKTPOKIaNaH (BTOPOi BHIBOX KJIanaHa MOTKTIOUEH K Macce, Ha PHCYHKE HE N0Ka3aH);
17 - pa3rpy304HBIi BBIXON; 18 - anekTpOHHBIH GOk ynpaBleHus; 19 - kaTyuika 3aKHraHus;

20 - BBIKITIOYATENb 3aKUraHus; 21 - akkyMynaTopHas 6arapes.
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Bnok ynpasienus 5013.3761 (TY 37.459.063-84), cobpannbiii Ha mukpocxeme KP1086 cepum,
s kapOroparopa 21073-1107010 "Conexc" (aromo6unb BA3-21213).

B 6noke ncrnonbsyercs Mukpocxema KP1086CCI - yaCTOTHBIH KpMIapaTop, Coflepikamias KBapleBbIii TAKTOBBI reHepaTop, AEJNTENb YaCTOTHI 1
YacToToMep (THn kopryca- DIP-16 uin2103.16-9).
OneKTpHYeCKHE XapaKTepHCTHKH Mukpocxembl KP1086CC1
Uis=5+6,5B;UoLi<1B;Us=25+45B;Iss=6+13mA; Uss=10+ 16 B.

Onna 13 Hanbosee 4acToO BCTpedaeMbIX HEMCPABHOC- R3

Teil IpH CNOAB30BaHUHM 3TOTO O510Ka - mageHye o6oporoB XX 3 8 16 . k7 . ..
JB © 4 R +—O0 +Unur
JI0 HyJ1A nocie nepera3oBky. Eciu kapGropaTop u knanan XX i 6 15141 Caon | C4 Lvbi 6 | Cron__
HCTIPaBHBI, a GIOK BbIAAEeT MMITYIbChI YHPaBIeHHs KITaMaHoM, 27 201 _I._—4 '1-47@1110 v K75 | w33t
To HEO6XOMMO 106aBUTh IONOIHHUTENBHBIH JIEKTPOITUTHYEC- -I 7 1 +xsv +
kuil KoHZeHcaTop He meHee 47 Mmkd ( Ha pucynke 1.70 DAl R VTI
MOKa3aHO MyHKTHPOM). MOXHO Tak ske 106aBUThL KepaMHuyec- 3L, (rrioscal k62 KT837X
K1l KOHAEHCaTOp eMKOCTbIO He MeHee 0,33 Mk¢ (rpaBaii). 24"1_ s L O K Kianauy-
3710 0GYCNOBIEHO PAAOM MPUUMH: - a 365k

- B 60pTOBOii cETH MPUCYTCTBYIOT UMNYNIBCHBIE TOMEXH 1 20k . VD2 A vb4
noxonsnive 10 150 + 200 BonbT OT CHC-TeMbl 3aKHranusg, 0co- K3 07} 13 Y 1N4007
GeHHO BO BJIaXHYIO OTOJY. el re 10

- B MOMEHT nofauy HanpsKeHNs Ha KJlanaH NosBiseTCs 3nd T 5k7 I 2 YP\/}
MeCTHBI OPOCOK HaNMPsXKEHHs HE-CMOTPS Ha TO, YTO KaTyllKa ] 2 ~Unur
KjafaHa Iy HTHPYeTCs IHOAOM., L pe

Takas nopaboTka no3BosseT N36aBUTHCH OT HEMPUATHO-
O nafieHyst 060poTOB Nocie pe3koro c6poca rasza. Puc. 1.85. [TpuuumnuanbHas cxeMa Gioka ynpasienns 5013.3763 (TY 37.456.063-84).

Ve DAL KP11086CCT ( I
2

N “‘q 503761-01

Puc. 1.86. MonTaxHas niiata 6noka ynpasinenus 5013.3763 (TY 37.456.063-84) - maciuta6 1:1.




Puc. 1.87. CxeMa noaKIIOuEHHs 4eThIPEXIITHIPEKOBOTO 6J10Ka BMECTO CeMHINThIpbKOBOro 6110Ka ynpapienus II1XX:
1 - akKyMymATOp; 2 - BBIKJIIOYATENb 3aXKUTaHNs; 3 - KaTyIIKa 32)KUTaHus; 4 - 21eKTPOHHBIH O/10K ynpasiieHus; S - 2MeKTPOMarHuTHEIHN KiianaH;
6 - IaTUNK-BUHT; 7 - KIeMMHas KOJIOJKA JaTYMKa-BHHTA; 8 - PEryIMpOBOYHBIi BHHT KOJIMYECTBA; 9 - PEryMpPOBOYHBIH BUHT KauecTBa (COCTaBa CMeCH);
10 - kpemunessiit amox (KA102A, KI[103A, KJ1208A, KJ[209A, [1226B) - nogaBnsioumii ICKpeHHe Ha KOHTAaKTaX NaTYMKa-BHUHTA,;
8 11 - aBromoGuipHOE pente (112.3747, 112.3747-10, 111.3747, 111.3747-10 unn PCS525, PC702).
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1.2.4. CHCTEMA JONOJHHUTEJBHOI'O (CTYNIEHYATOI'O)
BITYCKA BO31YXA
ABTOMOBMWJISE TA3-3102

A Tenepp 0GpaTHMCA K TaK Ha3bIBa€MOH cHCTeMe BNyCKa JOMONHHTENBHOTO BO3MYyXa, KOTOPOH
ocHaueH aproMo6uns [A3-3102. Takoe yCTPOHCTBO Ha3BIBAIOT TAK)KE OTPAHHYHTENEM Pa3peXeHus BO
BIYCKHOM TpyGonpoBoze aBurarens. OHO BCTynaeT B AEHCTBHE Ha PEXXHMAaX NPHHYIUTENBHOTO XON0C-
TOTO X0z1a ABHrares. OIHaKo, €CIH TPaAHLIMOHHBIH YKOHOMAN3€Ep Ha ITHX PEXHMaX OTKII0YaeT noaady
TOTUIHBA B JIBUraTelib, TO OFPAaHHYHTENb pa3pexeH s MOAAeT BO BN CKHOM KOJIEKTOP ABHraTeNs JONO-
HHTENBHBII BO3yX; Pa3Pe)XXEHHE B KONIEKTOPE NPH ITOM PE3KO YMEHBILIAETCH, IQITOMY 1012492 TOIIHBA
13 Kap6ropaTopa noyTH NOJHOCTBIO MPEKPAIAETCS, TEM CaMbIM YMEHBILIas PacXOX TOIUIMBA M CHHKas
TOKCHYHOCTb OTPabOTABIIMX ra3oB B PeXHME MPHHYIHTENBHOTO X0NOCTOro xoxa. Takum oGpasom,
OTpaHHYHTENb paspexeHHs aBTomMoOuna IA3-3102 BrmonHe MOXHO CUMTaTh OZHHM M3 BapPHaHTOB
JKOHOMai3epa.

. CxeMa TOAKTIQUEHHS CHCTEMBI BMYCKa NOMOJHHTENBHOTO Bo3ayxa aBroMoOuns I'A3-3102
npeacTaeieHa Ha puc. 1.89.

31ech HCTIONB30BaHbI J{Ba dNIEKTPOMArHUTHBIX Ki1anaHa Y 1 (1) u Y2 (3), ynpasnsieMbie HHIHBH Ty~
aJIBHO 3EKTPOHHBIM 6710KOM ympaBneHus 14. ObGa knanaHa HOpManbHO 3aKPBITHIE; €CMIM UX OOMOTKH
obecToueHsl, T0 Bo3xyxa He npomyckaiot. Knana Y 1 umMeeT MeHbILy 0 IPonyckHYI0 cnocoGHoCTb, Y2 -
6onbuiyio.

Cucrema 3¢peKTHBHO pabOTaeT TOABKO NPH CBOEBPEMEHHOM TEXHHYECKOM OOCITY KUBaHMH.

OCHOBHbIE HEHCTIPABHOCTH CHCTEMBI: OclabneHne KpenieHHs NpoBOJ0OB Ha KiieMMax; Hapyue-
HHe paboTOCNOCOOHOCTH MEKTPOMarHUTOB KIamaHoB 1 K 3 W 31eKTpoHHOTO 6510Ka; NoTeps repMeTHy-
HOCTH KJIanaHoB 4 1 5; HapyllieHHe peryiipoBKH BaKyyMHOI0 BBIKJTIOUaTens 12.

HencnpaBHOCTH, BO3HHKAIOILME B CUCTEME, XapaKTEPU3YIOTCA CAEAYIOIHMH OCHOBHBIMH NPH3-
HaKaMH: XJIOTIKH B TYIIHTENE; “ aepranue” aBToMOOUIIA B Hauasie IBHKCHHA; 3HAYHTENBHOE YXYAILEHHE
NPHEMHCTOCTH; CHH)KEHHE MOIHOCTH JIBHIaTeNA.

Tlpu TexHH4YeCKOM OOCIYKMBAHHH CHCTEMbI, MPOBEPAIOT KpenjeHHe NMPOBOXOB Ha KileMMax
37MEKTPOHHOTO GoKa 14, KaTylKH 3a)KuraHua 15, anexTpoMarHuTHBIX ki1anaHoB 1 u 3, koHTakTax 9,
YCTaHOBJICHHBIX B KPBIILIKE 8, ¥ TPOHU3BOAAT NPOBEPKY ACHCTBHS BCEX almaparoB cUCTeMBL. [Iposepsior
COCTOsIHHE NpenoxpaHuTens 16.

TlpoBepka paGoTocnocoGHOCTH 3J1eKTPOMATHHTOB KJalaHOB. DNEKTPOMArHUTHI KJanaHoB |
H 3 NpoBepAI0T Ha Hepaboraroiem aBurarene. CoeqMHAIOT MPOBOXHHKOM KIIEMMY KaXKIOTO JJIeKTpoMar-
HHTa C IUTIOCOBBIM BBIBOJIOM aKKyMYNATOpHOMH Gatapeu. B MOMEHT MONKIIOYEHHs MPOBOMA K KJIEMME
MCIPaBHOTO 3€KTPOMAarHuta OymeT MpOCHYIUHMBATBCA IUEAYOK, BOSHHKAIOWHH BCIEACTBHE ynapa
AKOPbKa H KJIallaHa 0 KOPIYC eKTpoMar Huta. HencnpaBHBIi 31€KTPOMarHHT 3aMEHAIOT.

TlpoBepka repMeTHYHOCTH K1anaHoB. [ epMETHYHOCTD KIAanNaHoB 4 1 5 POBEPSIOT NpH pabore
JBUFaTeNns Ha Majoil 4acToTe BpalEHHs KoJieHdaToro Baa. [{ia NpoBepKH OTCOEIMHAIOT LLIaHT 2 oT
BO31YILIHOTO (huABTpa KapOiopaTopa H 3aKyNOpHBAIOT OTBEPCTHE LiNaHra nmpobkoii. Ecnu npy 3ToM He
HabnonaeTcs CHHXKEHHE 4YacTOThi M PAaBHOMEPHOCTH BpAlllEHHs KONEHYaToro Baja, TO KiaNaHbI
repMETHYHO 3aKPhIBAIOT OTBEPCTHA B ceantax. [1pu HapyIeHHH repMETHYHOCTH KJIAITaHOB TPOM3BOJISAT.
HX NPUTHPKY BMecTe ¢ cemtamu. [locnenHue ycTaHOBNEHBI B Kopnyce 6, 3aKpelieHHOM Ha BIYCKHOM
Tpybonposone 7. Ecnu npu npoBepke d5ekTpoMarHuToB 1 W 3 M knanaHoB 4 M 5 HEHCTIPaBHOCTH HE
©00HapyKeHBI, TO CEYET MPOBEPUTH paboTOCIOCOGHOCTB 3AEKTPOHHOTO G10Ka 14.

PeryaupoBka BaKyyMHoro BbIKJII04aTe . [Iporpesatot aurarens no 80 + 90 °C. I1posepsior
ero paboTy Ha XOOCTOM XOIy M, €CAIH HEOOXOMMMO, PETYAHPYIOT MHHUMAIBHO YCTOHYHBYIO 9acTOTY
BpalLEHHs KoJeHYaToro Bana. QTCOeAMHAIOT UUIAHT 2 OT Bo3AyLHOTO (uibTpa. K kiemMe anekrpomar-
HuTa 1 (321HETO N0 XOXY ABTOMOOHJIS) MOACOSAMHSAIOT IPOBOJ OT IAMITHI MOLHOCTHIO He Gonee 1,5 BT.
Jlpyroii poBoA OT JIaMITBI COEUHSIOT C KOPIMycOM aBTroMo0ua. Pabouuii mpoBox, MOAKITIOYEHHBIH K
KJIEMM€ JTOTO eKTPOMAarHuTa, CHUMaTh He Hazo. OcnabasioT KOHTPraiiKy peryiMpoBOYHOrO BiHTa 13
H BBIBEPTBIBAIOT BUHT JI0 OLIYIEeHUs jderkoro BpaweHus. [lyckaloT nurarens 1 yCTaHaBIHBAIOT MATYIO
YacTOTY BpallieHHA KoJleHYaToro Baiia. [11aBHO BBEPTHIBAIOT YNOPHBIH BUHT pbldara NpHBoOJa APOCCeNb-
HBIX 3aCTIOHOK KapOloparopa (BHHT “KOJMYECTBa”) JO MOMEHTA 3aropaHHs Namnbl (B MHTaiOILEM
pexume). IIpu STOM BpaiCHHN BUHTA yBENTHIHBACTCA JACTOTA BPALICHHA KONIEHHATOTO Bajla 0 1700
00/MHH. 3aTeM NJ1aBHO BBEPTHIBAIOT PEryIHPOBOYHBIN BUHT 13 10 MOMEHTa BBIKITIOYEHHS JIaMIIbI, TOCTE
9ero €ro BBEPTHIBAIOT ewe Ha 1/6 + 1/4 0GopoTa U, NpuepuBast OTBEPTKOH, 3aKPENIAIOT KOHTPranky.
TMocne 3T0T0 YNOPHBIM BHHTOM pbrqara APOCCEbHBIX 3aCOHOK KapGioparopa BOCCTAHABIMBAIOT
MHMHUMAIBHO YCTOHYHBY IO 9AaCTOTY Bpall(eHUs KOJIEHYATOTO Basa ABUraTess.

l'lposepka KOHTaKTa B BAKYYMHOM BBIKITIOUaTEsC. Jins npoBepku KOHTaKTa Me)KlIy KOHTaKTHOH
miacTiHoi 10, 3akpernneHHoH Ha auadparme 11, u KieMMaMud 9 OTKIIOHAaKOT MPOBOI OT KIEMMBI,
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Puc. 1.89. Cxema noax/lo4eHus CUCTEMBI BIIyCKa JOMOIHUTEIBHOTO BO3AyXa aBToMobuns [A3-3102:
1 1 3 - snexrpomarunTHeIe Kianansl Y1 u Y2; 2 - TpyGka nayuias K BO3AyurHoMy GuibTpy; 4 u S - knanaua; 6 - kopnyc; 7 - BIlycKHO#H TpyGONpPOBOL;
8 - KpbllIKa BaKyyMHOTO BBIKJIFOYaTeNs; 9 - KOHTakThl; 10 - KOHTaKTHas niacTiHa; 11 - nnadparma; 12 - BakyyMmublii BeiKiouaTens SF1;
13 - perynnpoBouHEIii BUHT; 14 - 3neKTPOHHBIH G110K; 15 - K3; 16 - npenoxpanntens (M1aBkas BCTaBka); 17 - BBIKIIOUATE b 3aXKHIaHNA,
18 - akkymynsaTop.
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COeIMHEHHBIH C NeKTPOHHBIM 67I0KOM, H TOICOEAMHAIOT K HeH TPOBOI OT KOHTPOJIBHOH J1amIb1. J{py ol
MPOBOA OT JaMIIbI MOACOEAHHAIOT K MIIOCOBOMY BBIBOAY aKKyMynsTOpHO#H Oartapen. Jlamma nomxua
ropets. Ilocne mycka npuratens Ha cpelHel 4acTOoTe BpallleHHs KONEHYAaToro Baja BCIENCTBHE
BO3pacTaHHA pa3pexeHHs BO BMYCKHOM TpyGonpoBoae 7 aBurarens, anadparma 11 nporuercs B cTo-
POHY NPYXHHbI, KOHTaKTHas 11acTHHA 10 OTOMIeT OT KIeMM 9 M JTaMNa IOracHeT.

DnexTpoHnblii 610k 37.3761. OH HaCTPOEH TaK, UTO Ha PEKUME MPHHYAUTENBHOrO X0J0CTOr0
X0Jla Moa4a Bo3ayxa 4epes KnanaH Y2 NpexpaniaeTcs Npu CHHKEHHH YaCTOTHI BPALICHHs KOJIEHYaTOro
Bana 10 2500 06/muH., a yepe3 Y1 - no 1700 o6/mun. bnok nns paboTel nosy4yaer HHGOPMALHIO C
KATYLIKH 32KHTaHMA M (M0 PaspsXEHMIO BO BIIYCKHOM KOJUIEKTOPE) CO CNENHalbHOIO BAaKyyMHOTO
BhIKTIOYaTens SFI.

Bakyymubiil BeikTIoYarens 12 npenctapiseT cob60i KOHTAKTHBIH IaTYHK NABJIEHHS, BHIMOIHEH-
HBIH B BUJIe MadparMeHHoro (MeMOpaHHOTO) MexaHH3Ma. PerynupoBounbsiM BHHTOM 13 ¢ xoHTpraiikoi
€0 HaCTPaHBAIOT TaK, YTO NPH HeGOMBUIOM Pa3PeKEHHH B KOJIEKTOPE ( B HATPY30YHOM PExKHME paboThI
ZBHraTens) ero KOHTAKThI 3aMKHYTBI, a IOCJe YBEIHYEHHs paspexenns npumepHo 1o 50 klla (355 MM
PT.CT.) OHH Pa3MBIKaIOTCA, YTO COOTBETCTBYET PEXKHMAM XOIOCTOTO H MPHHYAUTEIBLHOIO X0J0CTONO X013
JBHraTens.

CranpaprHomy Gioky ynpaBienus 37.3761 npucyni psa KOHCTPYKTHBHBIX He@oCTaTkoB. Bo-
TIEPBBIX, B HEM OTCYTCTBYET 3allHTA OT 3aMBIKAHHA BHIXOOB Ha KOPIYC aBTOMOOHIIA, a KOHCTPYKUHA
3NKTPOMArHMTHBIX KJIAaNaHOB CHCTEMbI TAKOBA, YTO Tako€ 3aMblKaHHe NPH PEMOHTE HIH MPOBEPKe
cucTeMbI BrioJiHe peanbHO. [Tocie 3aMbIkaHHs X0TA Gbl OHOTO M3 BBIXOJIOB Ha KOpnyc 6110k Hen3bexHo
OTKa3bIBaeT.

Bo-BTOpBIX, B KOXKIOM H3 KaHAJIOB PETHCTPAlHH NOPOroBOH 4YacTOTH BpalleHHs (a MX 1Ba)
HNPHUMEHEH MTHKOBBIH JETEKTOP, 061aaloNMi 3aMEeTHOH HHEPLHOHHOCTHIO. [1pH 6BICTPOM yMEHBILIEHHH
YacTOTHl BpAIIEHHs KOJNEHYaToro Baja (mocje pa3sMbIKAHWA TPAHCMHCCHH aBTOMOOHIs) 0OBIYHO
BO3HHKaeT Gonbllas JUHAMHYECKas MOTPeliHOCTh cpabaThiBaHus Onoka, nocturarpomas 15 + 20 % or
NOPOTOBOro 3HAa4YEHHs. 3TO NMPHBOINT K TOMONHHTENLHON HETOYHOCTH MOMEHTA NPEKpalLEHHs NOauH
JONOIHHTENIBHOTO BO3Y Xa.

Haxonen B 610ke OTCYTCTBYET rHCTepe3nc cpabaTeiBaHHs MO YacTOTe BpallleHHs, 3HAYHT, B IIPO-
Lecce TOPMOXKEHHA JBHTaTeneM NMpeKpalieHHe NoAaYH JONOAHHTENBHOIO BO3yXa MOXET COMPOBOX-
JaThCA MHOTOKPATHBIMH MapasHTHBLIMH CpabaThIBAaHHAMH KJIANMaHOB BMECTO HYETKOTO OTKIIIOYEHHA.

Amnarnor 6noxa 37.3761 pa3spaboTan ¢ y4eToM 3THX HemocTarkoB, Cxema aHajora nokasaHa Ha
puc.1.90. B MoMeHT BKTIOUEHHs 3a)XXHTraHKs, HhopMHpoBaTenb (cocTosmuii u3 uenu R7, C5 1 noruyecko-
ro anementa DD1.4), BoipabaThiBaeT KOPOTKHI UMIYALC BHICOKOTO YPOBHS, KOTODPBIH yCTaHABIHBAET
tpurrepel DD2.1 u DD2.2 B equun4HOE cocTosHHe. MHBEPCHBIH BBIXOA KaXAOTO M3 HUX CBA3aH Yepes
JIMOJI C BXOIOM CBOETO KIII04EBOTI0 ycunuTesst. [loatomy Tpansucropsl VT3, VTS5 u VT4, VT6 3akpbiThl,
06MOTKH 3N1eKTPOMArHHTHBIX KJIaNIaHOB 06¢CTOYEHbI IBUraTeNb roToB k pabore.

BxoxHo#t PpopMHupoBaTens 610ka NPHHIMIHAILHO HH YeM He OT/IHYAETCs OT ONHCAHHBIX BhILLE,
3nech Taoke Npy pabote ABHrarens Ha BepXHHi o cxeme Bxox sneMeHTa DD1.3 noctynarot kopoTkuie
HMITYJIBChI BLICOKOTO YPOBH# € 4aCTOTOH HCKpooOpazoBaHus.

Ha xonocTom xoze ABHratens KOHTaKThl 9 BAKyyMHOTO BBIK/TIOUATENs (MOAKITIOYEHHOTO K BXOAY 2
- 4 xoHTaKT 60ka) pa3oMKHYTHl H Ha Bbixoae anemeHta DD1.1 Oymer Hu3ku#t yposens. [Tostomy
coctosHue TpurrepoB DD2.1 n DD2.2 0CTaHETCS HEM3MEHHBIM, a 3HAYMT, TOTIONHHTENBHBIA BO3LYX HE
NOCTyNaeT B ABHrarens. Tak Kak HanmpskeHHEe HU3KOTO YPOBHSA C HHBEPCHOTO BbIxozxa Tpurrepa DD2.2
NPHJIOXKEHO H K HIXKHEMY MO cxeMe Bxoay demenTta DD1.3, oH He ponyckaeT Ha BHIXOX HMIYJBCOB C
BEPXHETO BXOJIa.

Ecnn Teneps HaxaTh Ha Nefalb ra3a, KOHTAKThl 9 BAKyyMHOIO BBIKJIIOYaTeNs 3aMKHyTCs. Bxon 2
6noka Gyaet 3aMKHYT Ha KOpHyc aBToMoOMIs, M Ha Beixone deMeHtoB DD1.2 u DDI.1 nossurca
COOTBETCTBEHHO CHTHAN BBICOKOTO H HH3KOro ypoBHeH, Tpurrepsl DD2.1 u DD2.2 nepekmrouarcs B
HyJleBoe cocTosHHe. OnHaKo, MOCKONbKY Bhixox sneMeHta DD1.2 cBasan uepes muomsl ¢ Ga3oif
TpansucTopoB VT3 u VT4, 06a KIl04€BbIX YCHIHTENA NMO-NPEXKHEMY 3aKPHITHI U JOMONHHTEIbHbIN
BO3/yX B IBUraTelib He NOCTYMAET.

Ecaun e mocnie Toro, kak KOJMEHYaThli Bal PasTOHHTCA OO 9acTOTHI BpaieHus Gomee 2500
00/MUH., aKCeNnepaTop OTMYCTUTh, TO Ha BhIXOAE IneMenTa DD 1.1 BHOBb IOSBHTCA HU3KUI YPOBEHB, a HA
BoIxone nementa DD1.2 BEICOKHI (TOCKONbKY KOHTAKThI BAKYYMHOTO BBIKIIIOYATENA CHOBA Pa3OMKHYT-
cs1). A Bot Tpurrepsl DD2.1 # DD2.2 no-npexHeMy OCTaHyTcs B HyseBoM CocTosHHH. ConpoTuBieHHEe
pesuctopos R8 u R10 BeiGpaHO Tak, uTo mpu yactoTe BpauteHus Gonee 2500 06/MuH. K MoMeHTY
NPHXOZ1a UMITYJIbCa Ha BepXHHH Bxon 3neMenta DD1.3 u Ha Bxon C TpurrepoB konnencarop C6 ve Moxer
Pa3spsaaMTBECS HACTONBKO, YTOOBI TPOH30ILLIO NepekoyeHne TpurTepa DD2.1 B elMHHYHOE COCTOSHKE.
(3ameTum, uto Tpurrep DD2.2 1 BoBCe He MOXET NEPENTH B eNMHHYHOE COCTOSHHE 10 TEX NOP, TIOKA B
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3T0 COCTOAHME He nepexmountcs Tpurrep DD2.1.) B 5Tom cocToanmu 6noka auonst VD6 + VD9 Gynyr
3aKPBIThI, I03TOMY KIIIOY€BBIE YCHIHTENH OTKPLITH H 002 KilanaHa NpoMyCKaloT BO3yX BO BIYCKHOM
KONeKTop mpuratens. Muade rosops, 610K meperen B PeXUM MPHHYTHTENBHOTO XOMOCTONO Xoxa
JIBUTATENs.

Teneps nepuoanuecky NPOUCXOTUT MeUICHHAs 3apsa/ika Konnencaropa C6 uepes pesuctop R8 u
nens VD4 R10 ¢ nocnenyromei 6uicTpoii paspaakoit ero gepes uens R9-VD3. Kak Tonbko wactora
BPalIEHHs KONEHYaToro Bajla yMeHbIIHTCA 10 2500 06/MuH., Tpurrep DD2.1 nepexmountcs B
€IMHHYHOe cocTosHue. [locne 3Toro sapsamka Koumencaropa C6 OymeT NMpouCXomuTh elie Gonee
MEIEHHO - TOJIbKO Yepes pesuctop R8.Cpasy e nocne nepexmodenns Tpurrepa DD2.1 otkpoercs
auon VD6, 4ro mpuBeneT K 3aKphIBaHHIO TpaHsucTopoB VT3, VTS, nostomy xianaH ¢ 6ombiium
TIPOXOIHBIM Ce4eHHueM (TEpPEHUHA MO XOmy aBTOMOOMIIA) 3aKpOETCH, OrPaHHYMBas MOCTYMJEHHe
BO3]1yXa B IBUTaTeNb.

MHOroKparHble HEKOHTPOJHPYEMBIE MEPEKITIOUEHHS B PEXHME NMPHHYAUTENBHOTO XONOCTOro
X0J1a y ONHCHIBAEMOT0 6110Ka HCKITIOYEHBI, MOCKONBKY nepexo Tpurrepa DD2.1 3 HyneBoro coctosnus
B €IMHHYHOE MOXET TPOM30MTH JIHILL OMH Pa3 32 UKL

IMocne nambHeHlllero yMeHblIeHHS YAacTOTHI BpallleHHs KoleHuyartoro Bana o 1700 o6/Muu
Tpurrep DD2.2 Taioke NMEPEKIIOYUTCS B eIMHHYHOE cocTosHue. IIpu atom mox VD8 oTkpoercs,
TpaH3ucTopbl VT4, VT6 3akporoTcs W KJIanaH ¢ MEHBLIHM NPOXOIHBIM CEYEHHEM TaKKE OTKIIOUHTCH,
HOJIHOCTBIO NPEKPalilas MOCTYNIEHHE B ABHIaTeNb JONOAHUTEAbHOTO BO3AYXa.

OnHOBPEMEHHO C 3THM NPOHCXOAMT 3aKphiBaHHe dNeMeHTa DD1.3 mo HibkHeMy Bxony u
CPaBHEHHE UIMTENBHOCTH WMMYIbCOB 3aBepiuaercs. YToObl OHO Ha4aloch BHOBb, HEOOXOMHMO
NEPEBECTH JABUTATEND B HArPy304HBIH PeXXHM, Pa3orHaTs KofleHyarblii Ban 6onee yem no 1700 06/mMuH, a
3aTeM CHOBa MEPEedTH Ha NMPHHYAMTENbHBLIA X0NOCTOH xod. TakuM 06pa3’oM, OTKIIOYEHHE BTOPOro
KJ1aNaHa TaK e IPOUCXOMT YETKO, 63 kakHX 1H60 napasuTHbIX cpabaThIBaHHIA.

O6a KIoUEeBBIX YCHIHTENS OCHALICHBl YCTPOHCTBOM 3aLIMTBI BBIXOZHOTO TPAH3HCTOpA MpH
Ciy4aiHOM 3aMBIKAHHH BBIXOJa HA KOPTYC aBTOMOOKS.

ITopsinok paGoThl cHCTEMBI BIYCKa IONONHHTENLHOTO BO3ayxa aBToMoOuas IA3-3102 noscHser
Tabnuua 1.8,

IIposepka paGoTocnoco6nocT 31eKTpoHHOrO0 6;10Ka. OTCOSIHHAIOT OT KOHTAKTOB 9 BaKyyM-
HOTO BHIKJIIOYaTens |12 NpoBox, COeMUHAIOLINA BBIKITIOYaTeNb ¢ KopnycoM aBToMobuns. [Toaknioyaror k
KJIEMMeE Ka0T0 3/1eKTpomarnuTa | v 3 mo oaoii namne MoumocTsio He Gonee 1,5 Br. [{pyroii nposon
OT NaMIl COeNMHAIOT ¢ KopmycoM aBToMoOWNi. PaGoure mpoBoma C KJIEMM 3JIEKTPOMArHHTOB He
cHuMAIOT. IlycKaloT H nporpeBaloT aBHraresis 10 Temneparypsl 80 + 90 °C. 3aTeM N1aBHO YBETHYHBAIOT
9aCTOTY BpaILEHHA KOJNCHYATOrO Bajla 10 CBeuyeHus 0Oenx JaMIl: CHaYasa JOJDKHA 3aropeThes JaMna,
NOAKIOYEHHAA K IneKTpoMaruuTy | (mpumepHo mpu 1700 06/MKH), a HOTOM J1aMna, NOAK/IIOYEHHas K
anekTpoMaruuTy 3 (nmpumepHo mpu 2500 o6/mun). Ecnu npu mOBBIILEHHH YacTOTHI BpaueHHA
KONEHYaToro Baja 10 0GOpOTOB BbIliE CPEAHUX JIaMIbI HE 3arOPAKOTCS WIIH 3aropaeTCs TONBKO OHA U3
HHX, TO 371IEKTPOHHBIH 6710k 14 HenCTIpaBeH U MOAVIEXKHT 3aMEHE HIIH PEMOHTY.

Taba. 1.8. ITopanok paboTel CHCTEMBI BITyCKa JONMOAHUTENALHOIO BO3AyXa aBToMoOuns I'A3-3102.

Pexum OrtHocurenbHas | Tlonoxenune C;J)](;Tom-:)ne E[(gﬂg:;e;? Tonaua
PavoThl sactord APOCCENBHOR | -\ i BaKYYMHOTO TOMIKBA
BHrarens Bpauenns KB 0
A pat 3aCIIoHKH KJ1anaHoB BBIKJIIOYATENS
Xonocroit
X0 lNonmnxennas 3axpeiTa Brixmoyenst Pa3oMKHYThI Ectp
Harpy3sounsiii | Tlosbimennas OrtkpbiTa BBIK/TIOUEHBI 3aMKHYTBI Ectp
Mpunynurens-
HBIH
i M| BI Her
xOHOCTO! IoBenuexHas 3akpeiTa Bxutrouenst Pa3oMKHYT
X0z
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1.3. CACTEMA ABTOMATHYECKOTI'O YIIPABJIEHUS
IKOHOMAMN3ZEPOM NPUHYAUTEJBLHOIO X0OJIOCTOI'O XOJIA
T'PY30BbIX ABTOMOBWIEN

CAY 3IIXX aeromobuneii 31J1, ocHaueHHbIX kKapGroparopom K90, cocTOMT H3 31€KTPOHHOTO
6noka ynpaeienus 1102.3761, snexTpoMarHHTHIX ki1anaHoB 3202.3747 ¥ HENOABH)XHOTO KOHTaKTa
130-3761.026-1. Biiok ynpasieHus ycTaHOBieH B kabune aBromoOuns 3UJI-130 Ha npasoii 60koBoit
cTeHKe. J[Ba 3NEKTPOMArHUTHBIX KJ1aNaHa (10 YHCITy KamMep KapOIopaTopa) yCTaHOBJEHbI TaK, YTO MPH HX
BKJIIOUEHHH KaHaJbl CHCTEMBI XOJOCTOIO Xola Kap6iopaTopa NMONHOCTHIO MEPEKPHIBAIOTCA W MOxaua
TOMIMBA 110 HAM npexpantaetca. HemoaBrHKHBIH KOHTAKT SBIAETCA YIIOPOM IS BUHTA PEryaHPOBaHHs
4acTOThI BpalileHHA XOJ0CTOrO X0/1a IBUraTeis.

CAY 3IIXX nepekpbiBaeT nojauy TOMINBA, €CIIH ONHOBPEMEHHO BLIIONHAIOTCA TPH YCTIOBHS:

- YacTOTa BpallleHUs KOJEHYAaTOro Baja ABHMraTejs BBIIIE HEKOTOPOro BHIOPAHHOTO 3HAYEHHA
(1000 06/mMun o 3UJI-130);

- MenaJib MOAA4YH TOMJIMBA MONHOCTBIO OTNYIUIEHA (APOCCebHAs 3aCOHKA 3aKPhITA H KOHTaKThI
narguka-suHTa SF1 3aMKHYTHI);

- TEeMIIEparypa XHAKOCTH B CHCTEME OXJIAX/EHHs ABHrarens Boiie 65 °C.

Mocnennee ycnoBue CBA3aHO C TEM, YTO HPH NMOJOTPEBE ABHIraTeNs Ha PEXKHME XONOCTOrO X0na
4acTOTa BpAlIEHHUs €ro Bajia MOBbILIAeTCs H 6e3 KOPPeKTHPOBKH MO TeMneparypHoMmy (GakTopy MoxeT
6b1T6 BocnpunaTa CAY 3T1XX kak 4acToTa BpallleHHs NPHHYAHTENBHOTO XONOCTOrO X013,

Ha puc. 1.92 npencrasnena cxema CAY DIIXX aBromoGuneii 3UJ1. Yepes BeiBon XS miTekepHOro
pasbeMa Ha 6nok ynpasnenns CAY OIIXX nocrynaror umnynbchbl ot BhiBona K kommyrtaropa TK102
KOHTaKTHO-TPaH3HCTOPHOH CHCTEMBI 3aXKHTraHHs . YacToTa 3THX MMINTY/ILCOB NPONIOPLHOHANLHA YACTOTE
BpallleHus Bala IBHrareis (JUia BOCbMH uunuHaposoro asurarens 3MJI-130 gactora BpaueHus npe-
BBILIAET YaCTOTY CNIENOBAHMSA MMIY/ILCOB CHCTEMBI 3aHraHus B 15 pa3). Takum oOpa3oM, NaT4MKOM
4acTOTHI BpauleHus Basa asurarens wist CAY OIIXX asnserca cucrema saxuranus. HenonbzoBanue
CHCTEMBI 3)KHIaHHA B KAYECTBE AaTYMKA YACTOThI BPALLICHHA KONIEHYATOro Basa ABAAETCA TPAAHIIHOH-
HOH.

JlaT4uKOM TeMmneparyphl OXNaxAalolel ABHrarenb XHAKOCTH ABnsgercsa naryuk TK100B. Ero
BBIXOIHOE HANPsAXKEHHE MOmaeTca B ONOK ynmpaBieHua yepes BRIBOX 2 iTekepHoro pazbeMa X1. Ilenms
HeTIOBHXHOTO KoHTakTa SF| 3aMKHyTa, Korna IpocceibHas 3aC/I0HKa OTHOCTBIO 3akphiTa. [IpH Beex
JIPYTHX MONOXEHHAX 3aCTIOHKH 3Ta LIETIh Pa30OMKHYTa.

HMnynbc HanpspkeHHs NOJNOKUTENBHOH MONAPHOCTH OT CHCTEMBI 3aXKHIraHus depes auon VD7 u
pesucTopsl R29, RS 3apsxaet konzaencarop C7. IIpn npoxoxaeHun Toka 3apsaa yepes nepexoxn 6aza
IMHUTTEpP TpaH3ucTopa VT3 oH OTKPHIBAETCA HA KOPOTKOEe BpeMs. [IpH 3TOM MONHOCTBIO pa3psxaeTcs
kounencarop C2. Benencrue 3toro Bkmoyaercs B pabory cxema npeobpa3oBaHUs 4aCTOThI CEOBAHHSA
HMNYNbCOB (YaCTOTHI BpallleHHs Bajla IBUraTelis) B HanpsbkeHue. CxeMa coxepxuT Tpansuctop VTI,
koHzxeHcatop C2 u pesucropel R1, R2. Tlocne Toro xak Tpansucrop VT3 3akpoertcs, koHaencarop C5
3apspkaeTcs yepes pesuctopsl R1, R2. HanpskeHue Ha xoHzeHcaTope TeM Gonbiue, yeM Gonbire naysa
MEXy MMIYIbCaMH CHCTEMBI 32XXKHIaHHA, TaK KaK NpH clleayloliieM HMIyibce Tpan3uctop VT1 BHOBB
oTKpoertcs u KonaeHcarop C2 paspaautcs. ClienoBatenbHo, HanpshkeHre Ha KoHaeHcarope C2 obpatHo
MpONOPLMOHANBHO YACTOTE BPallleHHs Basla IBUraTeNs, YeM MEHBIIE 3Ta 4acToTa, TeM Oolbllie Hanps-
XKEHHE.

Hanpsxenne ¢ konaencaropa C2 nocrynaer Ha HeHHBepTHpYloumii Bxoa 10 komnaparopa DAL,
cobpannoro na mukpocxeme K140Y/{1 A. Ha unBeprupyouuit Bxon 9 koMnaparopa nnofaeTcs onopHoe
HanpsxeHue ¢ apurareis R3, R4, npumepHo paBHOE MOJOBHHE HANPAXKEHHA NIHTAHHA KOMIapaTopa,
KOTOpOe NMOAAEPKHBACTCS MOCTOAHHBIM C noMolbio ctabumutpona VD1, Hanpsxenue Ha Bbixone 5
KOMINapaTopa NOABIAETCS TONBKO TOINA, KOFIa MEHAIONIHIACA IO BpEMEHH CHTHANl HA HEMHBEPTHPYIOILEM
Bxoze OyneT paBeH HAH Gonble OMOPHOrO HANPAXCHHA HA HHBEPTHpYIomeM Bxoxe. Ilpu nosBiaeHuu
CHTHA/a Ha BBIXOJE KOMMapaTtopa OTKpbIBaeTCs TpaH3uctop VT4. Takum obpasom, eciau wactora
BpallleHHs Bana JBMTaTess TaKOBa, YTO HANpsXkeHHe Ha Bxoxe 10 koMmaparopa MeHslle OMOPHOrO
HanpsHXeHHA, TPaH3UCTOp VT4 3aKphIT.

Ipu MOHMXEHHH 9YACTOTHI BpAlleHHMs Bajla JBHraTesss HHXE IOPOrOBOTO 3HAYEHHS YPOBCHB
HanpshkeHHs Ha KoHnaeHcarope C2 mpeBBILIAeT YPOBEHb OMOPHOTO HANPHKEHHS, H Ha BPEMS 3TOro
npeBblllienus komnapatop DA | oTkpbiBaeT TpansucTop VT4,

HacTpotika cxemb1 Ha BHIGPaHHOE HOPOTOBOE 3HAYEHHE YacTOThI Bpamenus KB npoBoxutcs no-
Gopom pesucropos R1 u R20.

BTopoit komnaparop DA?2 coGpan takke Ha Mukpocxeme K140Y[[1A. Ha ero unpeprupyroumit
BXOZ 9 NMONaeTcs OMOPHOE HATPAKEHHE, 2 HA HEHHBEPTHPYIOWMIi BXo 10 - HanpskeHHe OT JaTIHKa

100 °
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TeMniepaTy psl OXJaX/IarolleH sxuakocTH. Ecnu TeMnepatypa Bogie! Hidke, YeM 65°C, To HanpskeHHe Ha
pxozne 10 komnaparopa DA2 Gyzer Bhiiie, 4eM Ha Bxofie 9, H BBIXOJHOE HaNpshHKEHHE ITOTO KOMIapaTopa
nepeBesieT TpaH3HcTOp VT4 B oTKpHITOE cocTosHKe. Ha Tpansnctope VT4 peannsoBana cxema «JIM» -
OH OTKPHIT, €CJIH Ha Lienb ero 6a3sl MOCTYMAeT HanmpsHKEHHe HIH OT koMnaparopa DAL, unH oT koM-
napatopa DA2, uiH oT 060HX KOMIIapPaTOPOB OTHOBPEMEHHO.

Tpanzuctop VT4 OTKpHIT, €C/IM YACTOTa BpaLLEHH Bajla IBUTATENs HHXKE [TOPOrOBOi U ABHTaTeNb
HaXOIHTCS B XOJIOAHOM cOCTOSHHH. OTKpBITHIH TpaH3HCTOp VT4 NpensTcTByeT BKIIKOUEHHIO 3JIEKTPO-
MarHHTHBIX KJJalaHOB, MEPEKPHIBAIOLIMX MOJa4y TOTUIMBA 110 KaHajaM CHCTEMBI XoJocToro xona. Tok
ero 3MuTTEpa Yepe3 pesuctop R13 npoxoaut B menb 6a3el TpaHsucTopa VTS, H OH OTKpBIBaeTCs.
OrtxpsIThIi TpaH3ucTop VTS wyHTHpYeT CHNOBOH yCHNIMTENb Ha Tpansucropax VT6, VT7, ynpae-
TIAIOUIMHA 31EKTPOMArHU THBIMH KJTallaHaMH,

Tpansucrop VT4 camobnokupyercs tpansuctopamu VT2 u VT1. [Ipu npoxoxaeHHH ToKa €ro
3MHTTepa 4epe3 pe3uctop R7 tpan3ucTop VT2 OTKphIBaeTCs, IYHTHPYs [epexod SMHTTep - 6asa
TpansucTopa VT3, nocnennuii 3akpeiBaercs, komnapatop DA cTaHOBHTCS HEBOCIIPHHMYHBBIM K HM-
NyJsCaM CHCTEMBI 3a)KHTaHHsl.

Camo6nokupoBaHHe TpaH3HCTOPa VT4 BO3MOXHO JIHIIIL B TOM CITy4ae, €CIH LeNb HEMOABHKHO-
ro koHTakra SF 1 3amMkHyTa. B ciiyyae pa3mblkaHus nENH HeMOABHXHOTO KOHTaKTa TpaH3ucTop VT4 pa3-
6IOKHpYeTCsl, MOCKOJbKY Yepe3 pe3uctop R11 nepexon 6a3a - smutTep Tpansuctopa VT3 cMelnaercs B
[PSMOM HAIMpaBAECHHH, TPAH3HCTOP OTKPHIBAETCS, 3aKphIBAaeT TpaH3ucTtop VT2, u Tpansuctop VTl
BHOBb BOCIIPHHHMAET HMITYJICHI CHCTEMBI 3a)KHIaHHUSL.

PazoMkHyTas Uenb HEMOABHXHOTO KOHTAKTa MPEMATCTBYET BKIIOYEHHIO 3JIEKTPOMarHHTHBIX
KJ1aMaHoB, TaK KaK MPH 3TOM TpaH3HCTOP VTS OTKPHIT TOKOM , MPOTEKAIOLIHM B LIEMH €ro 6a3bl uepe3
pesuctopsl R11, R12. TIpu 3akpbITHH ApOCCENbHOH 3acNOHKH LEMb HEMOABH)KHOTO KOHTakTa Sl
3aMblKaeTCs, H 4epe3 BhIBOA | IuTekepHOro passeMa M pesuctop R12 6a3a tpansucropa VTS coenn-
HSETCS C MACCOH M TPAH3HCTOP 3aKPHIBAETCH.

Ecnu yactora BpallleHHs KOJIEHYaTOro Baja BBILIE MOPOTOBOrO 3HAYEHHs, JABHTaTellb MPOrpET,
JpoccenbHas 3aCJIOHKa 3aKphITa, TpaH3ucTophl VT4 1 VTS 3akpwiThl, To CAY 311X X rorosa nepekpriTh
nojavy TOMJIMBa B kapOroparope. [1pH 3ToM nepBbIii ske HMIYJIBC OT CHCTEMBI 3aXKHIaHHS TOKOM 3apsifia
koHzaeHcaTopa C6 oTkphiBaeT TpaHsuctop VT8, uro, B CBOK ouepelb, NPUBOAHT K OTKPBHITHIO TpaH-
3ucropoB VT6, VT7, noaknoyeHHI0 0OMOTOK 3/IeKTPOMarHHTHBIX KJIANaHOB K LEMH NHTaHHA Yepe3
Hepexo IMHTTEp - KOIEKTOp TpansucTopa V17 H npekpalileHHIO oJa4H TOMJIHBA.

Tocne otkpsiTis TpansucTopa VT7 Tok 6a3el TpansucTopa VT6 npoTekaeT yepes ero nepexon
IMHTTEP - KOJUIEKTOP, B PE3YIbTaTE YEro OCYIIECTBIAECTCA CaMOOJIOKHPOBKA CXEMBI BIJIIOYEHHS
3JIEKTPOMArHHTHBIX KJIallaHOB, H OHH OCTAlOTCA BO BKJIFOUEHHOM COCTOSHHM, @K€ €CIIH TPaH3HUCTOp
VT8 3akpsuics ociIe NpexpallieH|s NpoTeKaHHs Toka yepes konaencarop C6. OTKpsITHE ApoccenbHOR
3aCJIOHKH MJIH YMEHbIIIEHHE YacTOTH BPAILleHHs Basla ABHTaTENs NPHBOAHT K OTKPHITHIO TPaH3HCTOPA
VTS5, BcneacTBue uero tpansuctopbl VT6, VT7 3amuparoTcs, 3MeKTpOMAarHUTHBIE KJIamaHel OTKIIIO-
YalOTCA M BOCCTaHABNHBACTC MMTaHHe JABHIaTelIs 10 KaHaaM CHCTEMBI X0JIOCTOTO Xoz1a kapOroparopa.

Cxema snexTpoHHOro 61noka CAY OIIXX xopouio 3auuiieHa oT BO3MOXHBIX aBapHHHBIX pe-
YKHMOB M ONAaCHBIX JUIA Hee BHeUIHHX Bo3neHcTBHit. Ctabnunutpon VDI coBMecTHO ¢ pesricTopoM RS,
konaeHcatopoM C1 He TONBbKO CTaGHIH3HPYET HaNpsDkeHHE THTAHHA, HO H 3aIMILaeT KOMIIapaTopsl OT
nepeHanpskeHHH H UMITYJbCOB HanpshkeHHs oOparHo# nonspHocTH. Konaencarop C5 u pesuctop R24
3allMILAIOT BXOA koMnapaTtopa DA2 cOOTBETCTBEHHO OT HMITYJILCOB NIepeHaNpsKEHHS H OT aBAPHHHOTO
PEXHMMa, BO3HHKAIOILETO [PH 06 phIBE MPOBOJIA, HAYILETO OT BBIBOJA 2 K IATYHKY TEMIEPaTyphl.

Jlnon VD4 3ammuiaer nepexon 6aza sMurTep TpaHsucropa VT6 or 06paTHOTO HanpskeHHs,
crabunutpon VD5 ¢ pesncropom R22 sammmaer Tpansucropel VI6 u VT7 oT UMIynbcoB mepe-
HanpsbkeHui, konaeHcarop C7 M pesuctop R28 3ammmarot ot 1oXHbIX cpabaThiBaHHi NpH «apebesre»
KOHTAaKTOB NPEPHIBATENS CHCTEMBI 3a)KHTaHHUs, CTabHIHTPOH VD6 3aliHInaeT oT NepeHanpsukeHHi 1o
LEMH CHCTEMBI 3a)kHranHs. [Ipy BO3HHKHOBEHHH KOPOTKOTO 3aMbIKaHHs B LIEH HArpy3kH nepexon 6a3a
smurrep VT6 mynTHpyercs, TpaHaucTops! VT6 u VT7 3akpbiBatoTcs 1 o6ecriednBaeTcs 3alHTa TpaH-
3ucropa VT7 ot neperpy3kH.

Ha puc. 3.3 nokazaHa MoHTaXHas nuiata 610ka ynpasnesus 1102.3761. [lns oxnaxuaenus cuio-
BOTo TpaHsucropa VT7 x HeMy npHxara NiacTHHa - TemaootBoA (paauarop). Ilnara pacnonoxena
BHYTPH [1aCTMaccoBOro kopnyca (puc. 1.91) B cneunanbsHbIX HanpaBIIsOLHX [1a3ax.

OnexTPOMarHHTHBIA KiIanaH HepasOOpHBI H TEPMETHYHO 3aKPHIT, YTO MPENATCTBYET Monania-
HHIO BIIaTH B €T0 BHYTPEHHIOK NONOCTh. [1pH nonaye HanpshkeHHs Ha KaTyLIKY 3MEKTPOMArHHTa SKophb
NPHTATHBAETCS K YIIOPY H 3anOpPHOE KOJbLIO NEPEKPEIBAET JOCTYT TOTUIHBA N0 KAHAITY CHCTEMBI XOJIOC-
TOro xofa kap6roparopa. O6paTHBIif X0z AKOPs OCYLIECTBIAET IPYXKHHA.

B cTaHnapTHOM HCMONHEHHH dkoHOMaiizepa aBToMoOuis 3MJI-130 B Gnoke ynpasneHus npe-
JYCMOTPEHO YCTPOHCTBO, 3anpellakoliee cpabaTbiBaHHe 3KOHOMaH3epa [0 Tex Mop, [Moka TeMIeparypa
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Puc. 1.94. lpnHuunuansHas cxema 6noka ynpasnenns OI1XX - ynpolueHHsii ananor 1102.3734.

OXNaXIaoLIeH XHAKOCTH He MOBBICHTCA 10 65°C. Jlna nonyuyenHs HHbOpMaLHK O TeMnepatype Hc-
nONb30BaH CHIHAJ JaT4HKa ykasaTens Temneparypsl TM100B, xoTophlii coennneH ¢ 610koM yepes
KOHTAKT 2 pa3beMa X 1. BBenenne TeMnepatypHOro 3anpeTa ObUIO BBIMOIHEHO M3 OMaceHHs, YTO XO-
JIOAHBIH ABHraTesb npH pabore ¢ S3KOHOMAH3epOM MOXET YacTO CaMOMPOM3BOJNIBHO OCTAHABIHBATHCS.

Onnako MHOTONETHsS MPaKTHKA JKCITyaTalliH JIETKOBBIX aBTOMOOHIEH ¢ skOoHOMaii3epoM, He
HMEIOWIMM HHKaKoH MHGOPMALHH O TeMMNepaType ABMTaTeNs, MOKA3BIBAET, YTO TaKas MIPENOCTOPOX;
HOCTb HanpacHa. Bonee Toro, npu AnUTENBHBIX CIyCKaX aBTOMOGHIIA B YCIOBHSX 3HMHETO BEICOKOTOPBS
TeMIepaTtypa OXJax/IaroleH >XHAKOCTH MOXeT ynacTs Hixie 65°C. Torna skoHoMaiisep mepectaner
NefiCTBOBATH, YTO ABNAETCA GONBUINM HENOCTaTKom—~He ToOBOpA yik 0 TOM, YTO BO3PACTaeT Pacxon
TOTIHBA H BHIGPOC BPEAHBIX BELLIECTB, IPH 3TOM YXY/IIAIOTCS TOPMO3HBIE CBOHCTBa JBHraTens, KpaiHe
Ba)XKHBIE KaK pa3 Ha CITyCKe.

Io 3TUM npHYHHAM, a TaKKE MOTOMY YTO AATYHK TM100B umeer Gonpiyr0 MOrpemwHoOCTs
(peanbno 40 + 75°C), ucnonp3oBaHHE TEMMEPATypHOTO 3ampeTa, B OOIIEM-TO, HeuenecoobpasHo.
be3 ycTpoiicTBa TeMepaTypHOro 3anpeTa cxeMa aHanora 6noka 1102.3761 3HauuTensHo npoite (cM.
puc.1.94).

KimoueBoit ycunurens 61oka umeeT oTnuma. OH BbIMONHEH Ha TpaH3ucTopax VT, VT2, Ipu
paboTe ABHraTens B Harpy30uHOM pPEXHME H Ha XOJOCTOM XOly Ha BeIXone 3nemenrta DDI.3 mpu-
CYTCTBYET BbICOKMiT ypoBeHb. Ilpn 3TOM Tpan3ucTop VT1 oTKpsIT, a VT2 3aKphiT, 3NEKTPOMArHHTHI
Ki1anaHoB 3kOHOMaiizepa 00eCcToUEHB! H TOMIHBO MOCTYNaeT K aBurarento. Korna sxe qBuratens nepe-
XOIHMT Ha PeXHM MPHHYAUTEIBLHOTO XOJIOCTOIO Xoza, Ha Bhixoze anemenTa DD1.3 nosenserca Hu3kwuii
ypoBeHs, Tpan3ucTop VT1 3akpbiBaetcs, a VT2 oTkpbIBaeTCs H KilanaHbl 0CTaHABIMBAIOT IOCTYILIEHHE
TorHBa. Takoe cocTosHHE JKOHOMali3epa NPONOIKAETCS 10 TEX MO, MT0KA YacTOTa BpalleHHs KONeH-
4aToro Bajia He CHH3HMTCA 10 TOPOroBoro 3Hadenus (y 6noka 1102.3761 ato 1000 06/MuH.), nubo noka
BHOBb He Oy/IeT Ha)kaTa nefjallb akceNnepaTopa.

3ammThl OT 3aMbIKaHHA BEIXOJA 6710ka Ha KOpIyC aBTOMOGHIIA TYT He TpebyeTcs, HOCKOMBKY 3TO
He NPHBOIMT K aBapHHHOM Meperpyske BBIXOJHOTO TPAaH3HCTOPA, a JIHIIb BKJIIOYAKOTCS JNIEKTpOMar-
HHUTHBIE K1anaHbl Y1 Y2,

Tabu. 1.9. Tlopanok pabotsr CAY IIIXX aBromobuneit 3UJI.

Pexcim OtHocuTensHa | TlonoxeHHe CocTosHue Tonoxenune
" JJIEKTPO- KOHTAKTOB Tlonaua
paboTsI l{aCTorraKB APOCCENbHOM | oo o NaTYHKa- TonnHBa
JABHUTaTensa Bpall€HHUs 3aCJIOHKH KJIAaHOB BHHTa
Xonocroii xon | IlonuxeHHas 3akpsITa BaIUT04EHBI 3aMKHYTHI Ectp
Harpy3sounsiii | IloBsimennas OrtxpbiTa BaIUT04eHB! PazoMkHyTBI Ectp
XX IMoBbimennas 3akpsiTa Biutrouenst 3aMKHYTHI Her
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2. MUKPOCXEMBI, IPUMEHSAEMBIE B BJIOKAX YIIPABJIEHHA JIIXX
2.1. MUKPOCXEMBI CEPUH K425

MHKpOCXeMBI 3TOH CepHH M3TOTaBIHBAIOTCS Ha OCHOBE T'HOPHIAHOH TONCTOMIEHOYHOH TEXHO-
JIOTHH C TPHMEHEeHHeM GeCKOPIYCHBIX NIHCKPETHBIX 3NEMEHTOB. TeXHOMOrHs H3rOTOBIEHH MUKPOCXEM
3TOH CepHH mpencTaBasAeT coboi NOCIENOBATENLHOCTL HECKONBKHX onepaunii. Ha noarorosnennyo
COOTBETCTBYIOWIMM 00pa3oM KepaMHUECKYI0 NMOAJIOKKY (TNaTy) ¢ MOMOWIBIO Macok (TpadapeToB
OTBEPCTHAMH OMpeieIEHHOH KOH(HIypaLHH) HaHOCAT CrelHabHbIE 1aCThI, 00pa3yOLUIHe MPOBOAHHKH
H pe3ncTopsl, ipH Temneparype 400 + 600°C BHraloT nacThl B MOMIOKKY. Jlaee MOHTHPYIOT KOHIEH-
carops! (Tuna K10-9).

Jlns ofecneyeHns repMeTH3aLHH MHKPOCXEMBI 3allPeCOBaHbl B [IACTMACCOBBIE MM METalIO-
TNIONIMMEPHBIE KOPIYCa C JIaTYHHBIMH Y)XEHBIMH BBIBOAAMH (pHC. 2.1)

MeTka—
Puc. 2.1. Buemmuii BuI MHKpocxeM cepHH K425
(tn xopnyca 115.9-1).

2.1.1. K425HK1

Miuxpocxema npeacrasnsieT coboil Habop pe3HCTOpPOB M KOHAEHCATOPOB.

it
1
a
Q
N

Rl R2 RS R7 R9
R3 R4 R6 R8

12 3 4 5 6 7 8 9

Puc. 2.2. Onextpnueckas npuHuMnHanbHad cxema K425HK1.

JnekTpHUECKHe NapaMeTphbl

Pab04ee HAMPKEHHE .....ovreverrearemrrnranens 10,8 + 15 B.

BeIxoqHoe HanpsbkeHHe:

v 27 + 33 kOM;

. 0,501 + 0,612 xOwm;
v 0,225 + 0,275 kOM;
.... 0,844 + 1,032 kOm;
e 2,44 + 2 98 kOM;
... 0,577 + 0,705 kOm;
... 0,612 + 0,748 kOm;
0,459 + 0,561 kOm.
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2.1.2. K425HK2

Mukpocxema npexncrasiser co6oit Habop pe3HCTOPOB M KOHAEHCATOPOB.

R1

12 3 4 s 6 7 8 9

Puc. 2.3. OnexrpHueckas npuHLMnuanbias cxema K425HK2.

JJleKTpHYECKHE HapaMeTphl

Pabouee HAIPMKEHHE ......cvvevvrserraenrinranes 12 B.
Berixonnoe HanpshkeHHe:
UBBIX3 vevrerrieennnenmreeseansseansseessermsosnssaeaes 4+6B,;
UBBIXZ vevererereerarernerensensssassasernsnsesasssenes 2,8+8B

RI ot 9,0 + 11 xOwm;

.. 5,7+ 6,3 kOMm;

veereee 1,35 + 1,65 kOM;
... 1,62 + 1,98 kOM;
v 32,4 + 39,6 kOM;
... 90,0 + 110 kOm;
.. 2,85 + 3,15 kOMm;

9,41 + 10,39 xOm.

2.2. MUKPOCXEMbI CEPHH K511
Tun noruxu - ATJ1. Kopryc - npsamoyronbHbIii MeTajuiokepamuueckuii 201.14-7 (puc. 2.6-a).
2.2.1. K511J1A1

Muxkpocxema npencrasiser coboit yeTsipe oruueckux anementa 2H-HE.

Ha3Hayenue BLIBOLOB:

1 - Bxon X2; 1—

2 - Bxon X1; 2 —

3 - Boixon Y1;

4 - Bxon X4; 4

5 - Bxon X3; 5 —d

6 - Beixon Y2, 9 —]

7 - obmuit;

8 - Boixoa Y3; 10 —

9 - Bxon X6; 12 —

10 - Bxox X5;

11 - Beixon Y4; 13 —

12 - Bxon X8;

13 - Bxon X7; Puc. 2.4. YenoBHoe rpaduueckoe
* 14 - HanpsXeHHE MHTaHHA. obosnauenne KS11JIAL. -
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2.2.2. K511TB1
MukpocxeMa npeacTasiseT coboii asa JK-tpurrepa.

HasHaueHHe BLIBOIOB:

1 -Bxon Cl;
2 -Bxon K1; 4 St| T 6 Q1
3 -pxonJli; 3 n
4 -Bxon S1; 1 C1 )f_g'l
5 - Beixon Ql; 2— K1 S
g - g[g:l‘l(;l}i?l ' 10 S2| TT |8 Q2
8 - Beixon Q2; . 11 12
?0- BBIXOJ| §Q22; 13 —4C2 9 Q2
- Bxox S2;
11 - onjll J2; 12 K2 __T—
12 - Bxon K2;
13 - Bxon C2; Puc. 2.5, YcnoBHoe rpadHueexoe
14 - panpskeHHe MUTaHHUA. o6o3nauenne K511 TB1.
Ta6a. 2.1. OnexrpHueckue napameTpsl MukpocxeM cepun K511 (T =+ 25° C).
Iapametp K511J1A1 Pexum K511TB1 Pexum
H3MEPEHHA H3MEPEHHA
Uun, B. +15+ 10% +15+ 10%
Inor, MA. <30 1,10 35 1,10
I'nor, MA, <10 1, 4 -
Iex, MA. N0 paclHpHTEIbHBIM BXOJAM -1,33 1,10, 14 -
-0,48 1,5 - 0,48 (Bxomm 1, 13) I, 5
I'sx, MA. - 0,64 (8x.2,3,4,10,11, 12)
0,005 1, 4, 10 {-0,005 (sx. 2,3, 11,12)| 1,10
I';x, MA. - 0,01 (8x.2,3,4,10,11,12)
U'suix, B. <1,5 |2, 8,10,12 <15 2,6
U'ssix, B. 212 2,910, 11 =12 2, 7
t"*3 p, He. 150 3,10,13 <600 1,5 13
t"'an p, He, 350 3,10 <400 1,10,13
PexxuMbI H3MepeHHs:

1.Unn=16,5B;2. Unn = 13,5B; 3. Unn = 15 B; 4. U'sx = 0,45 B; 5. U'sx = 1,5 B; 6. In = 12 MA;
7.1u = -0,2 MA; 8. U'nop = 8 B; 9. U'nop = 6 B; 10. U'sx = 16,5 + 13,5 B; 11. Iseix = - 0,2 MA;
12. Ibix = - 1,2 MA; 13. tu < 5 Mk, tu < 100 5e, £= 100 k' 14, U'ix =2 B.

IIpeneanHo nonycTHMBIE PEXKHMbI IKCILTYaTALHH:
Hanpsbxenne HCTOYHHKA THTaHKS, He Goree......... 22B.

BxonHoe HalnpsDKEHHE!
MaKCHMaJIbHOC

a) 6)
14

13

12

n

10

9

8

NS e W
I N7 A

Puc. 2.6. Tun xoprmryca: a - 201.14-7 ; 6 - 201.14-1.
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2.3. MUKPOCXEMbI CEPHH K561

Miuxpocxembi cepun K561 nocTpoeHbl Ha KOMITIEM EHTAPHBIX TPAH3HCTOPaX CTPYKTYPbl METAN-
oxucen-nomynpopogHuk (KMOII), moTpebnsior HHYTOXHO MaJTyto MOLHOCTh B CTaTHYECKOM PEXHME,
HMEIOT OYeHb HeGOoNbILIOH, OpeenseMblii THIIb TOKAMH YTEYKH, BXONHOH TOK.

Tun xopmyca - 201.14-1 (puc. 2.6-6).

HomunanbHoe HanpsokenHe nuTanus 10 B 10 %.

TpuMeHeHHE MHKPOCXEM MMEET CBOH OCOOEHHOCTH. HH OINMH M3 BXONOB HE JOJKEH OBITH
OCTaBJICH He MOAKMOYEHHBIM. CBOOOHBIE BXOMIBI 37IEMEHTOB 1. 6. HIIH COENUHEHbI C HCIIONB3yEMBIMH
BXOJIaMH TOr'0 JKe 371EMEHTA, HIIH MOAKIIOYEHBI K ITHHE TUTaHHA HIIH K 0011eMy NPOBOAXY B COOTBETCTBHH
C JIOTHKOH paboThbl MHKPOCXEMBI.

HanpsbkeHue nuTaHMA JOMKHO IONABaThCA PaHEE WM OMHOBPEMEHHO C IOJAYeH BXOOHBIX
CHTHAJIOB.

I1pu KOHCTpyHpOBaHHH anmapaTyphbl Ha MHKpocxeMax cepuu K561 HeobxonuMo npenycmarpu-
BaTh 3aLIMTY OT NIONAaHHA HMITYILCHBIX TOMEX Ha LIIHHBI THTAHKUA H 0011, VI Yero B LENAX THTaHHA
PEKOMEHIYETCA YCTAHABIMBATh HH3KOYACTOTHBIA JJIEKTPOIMTHYECKHH M BBICOKOYACTOTHBIH Kepa-
MH4ECKHH KOHAEHCATOPBI.

2.3.1. K561JIA7 (ananor CD4011AEJ)

Muxkpocxema npeacTarnser co6oit ueTripe noruueckux nemenrta 2U-HE. ¢
HasnaueHHe BLIBOIOB:
1 - Bxonm X2; 11—
2 - xon X1; 2
3-Beixon Y1, 5 —]
4 - Berxon Y2;
S - Bxox X3; 6 —
6 - Bxon X4, 8§ —
7 - obmwit;
8 - Bxox X6; 9=
9 - Bxon X5; 12 —
10 - BeIXOZ Y3; 13 —
11 - Boixon Y4;
12 - Bxon X7,
13 - Bxon X8; Puc. 2.7. YenoBHoe rpaduyeckoe
14 - HanpshkeHHe NHTAHHUA. obo3nauenne K561J1A7.

2.3.2. K561JIH2 (ananor CD4049AE))

MukpocxeMa npeacTasiser coboit mects jornueckux sneMentos HE ¢ 6ydeprsm Beixomom. HC
He MMEET 3allIATHBIX JHOMOB, MOAKIIOYEHHBIX aHONAMH K UIHHE MTHTaHHS, YTO NO3BOJISET MOAABaTh Ha
BXOl MHKPOCXEMBI HamNpsDKEHHE, NpeBblaollice HaNpsHKeHHe nUTaHus. [103ToMy oHa MoxeT ObITh
HCIOJIb30BaHAa JUIA COINIacoBaHHA BbIXOAHbIX ypoBHeH KMOII ¢ Bxonamu TTJI-cxem. Tl_
Ha3snauenHe BLIBOIOB: 19 2
1 - Bxon X1;
2-Bbixon Y1; 3 —
3 - Bxon X2;
4" Boixona Y2,
S - Bxonm X3; 5 —
6 - BoIXog Y3,
7 - obmwmit;__ Puc. 2.8. YcnosHoe rpaduueckoe
8 - Beixon Y4, obo3nauenue K561JIH2. 9 —
9 - Bxon X4;
10 - BoixOn Y5;
11 - Bxon X5; 11
12 - Be1xon Y6;
13 - Bxon X6; .
14 - HanpsDKeHHe THTAHHUS. 135 ]‘ 12
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2.3.3. K561TJI1 (ananor CD4093AE)

MHuKpOcXeMa NpeACTaBIseT co6oii yeTbipe Tpurrepa LiMutTa ¢ Bxonuoi norukoii 2ZU-HE.
Ha Bobixone MC (unBeprupyrommit tpurrep llIMutTa) MOXHO MOMYYHTH NpPAMOYTOJbHBIC
HMITYJIBCHI [IPH BXOJHOM CHTHAJIE TIPOH3BONBHOH GOpMBI.

Haznauenue BbIBOOB:

1 - Bxon X2; ]

2 -Bxon X1; 1& FL_ 3
3 -Bexon Yl; 2 —

4 - Bpixon Y2; ]

5 - Bxon X3; S '£r<>~—4
6 - Bxon X4; 6 —

7 - obumit; ) s &l T

8 - Bxon X6; o —| T— 10
9 - Bxon XS;

10 - Beixox Y3; 12 —~&t T

11 - Bbixon Y4; 13 —] 1
12 - Bxon X7;

13 - Bxon X8; Puc. 2.9. YcnosHoe rpadHueckoe

14 - HanpsDKEHHE THTAHHS. obosHauenne KS61TJ11.
: 2.3.4. K561TM2 (ananor CD4013AE)

Mukpocxema npenctasnser coboi aBa D-Tpurrepa ¢ AHHaAMHYECKHM YIPaBIEHHEM. YCTaHOBKa
TPHITEPOB Mo BXofaM R M S NpHHYAMTENbHadA, MO3TOMY CHrHajIbI cHHXpoHH3aunn C H HHOopMa-
LHOHHOTO BXoAia D He H3MEHAIOT COCTOSHHUS TPUITEPA Ha BBIXOJIE BO BpeMs JeHCTBHS CHrHanoB R u S,
npH nozade ypoBus 1 Ha BXox R TpHITep ycTaHABIHBAETCA B HYNEBOE COCTOSHHE, a Ha S - B IHHHYHOE.
Hasnauenne BLIBOJIOB:
1 - Beix0a Q1;

2 - Bexon Q1; 6—S1| TT {1 Q1
3 -Bxon Cl; s—m

4 -Bxon R1; <
5 -mxon D1; 3qa 201
6 - Bxon Sl; 4—RI1

7 - obmi; 8—s2| TT

8 - Bxon S2; o— p2 B o
9 - Bxon D2;

10 - Bxon R2; 11— C2 12Q2
11 - Bxon C2; 10— R2

12 - BBIXON QLZ;

13 - Bbixon Q2; Puc. 2.10. YcnosHoe rpaduieckoe
14 - HanpsHKEeHHe MHTaHMA. o6o3HaueHne KS61TM2.

Tabu. 2.2. DnextpHueckHe MapaMerpbl MUKpocXeM cepuun K561,

ITapameTp KS61JIA7 | KS61JIES | KS61JIH2 | KS561TM2 | KS61TJ1
Uun, B. 3+15 1 3+15] 3+15 3+15 3+15
Usux, B.-Hu3koro ypoBusa, Uun=10B <29 <29 2,9 <1 <1
npH BosfedcTBHH MoMexu. Uun= SB|  <0,95 <0,95] 0,95 <08 <0,8
Ussix, B.-Bbicokoro ypoBHa, Uun= 10 B 275 272 7.2 >9 >9.95
npH Bo3fedcTBHM MoMexH. Uun = 5 B - 23,6 3,6 >472 > 4,95
Inor, MKA. Um=15B] <5 <5 <2 <20 <2
Isx, MKA. -HH3KOrO YpoBHA _ Uun = 15 B| <0,3 <0,3 <0,3 <0,3 <-0,05
Isux, MA. -Hu3koro ypoBsd Uwn=10B{ >1.3 0.6 >8 209 21,3
Uun= 6B 20,51 0,3 2,6 20,5 20,51
Isuix, MA. -BbicoKoro ypoBHA Uun =108 >173 0,3 > 1,25 > 0,6 >-1,3
Usux=4,6 B; Usn= 5B 20,5 0,25 20,25 2-0,51
Usux=2,5B; Um= 5B 21,6 >-1,6
tap , HC. U =10B{__ <80 115 <50 150 <300
Uun= 5B <160 180 <110 420 <600
Cox, 100, <11 <12 <30 <10 -
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2.4. MUKPOCXEMbI CEPUH K140
MHKpocxeMbl 3TOH cepHH NPEACTaBIAIOT CO0OH ONMepalHOHHBIE YCHIIMTENH, NPEAHAa3HAYEH-
Hble U1 YCHJICHHA ITOCTOSHHOTO M NEPEMEHHOTO TOKOB, NOCTPOCHHA PEIUAIOLIMX YCHIHTENneH, Ga-
JIAHCHBIX MOIYJATOPOB, ()a30BBIX AETEKTOPOB, AHANIOTOBBIX NMpeobpa3sopareneil H Apyrux ysnos POO,
2.4.1. K140Y/I1A (B, BYKP140Y][1A (B, B) - (pynxkusonaabuniii ananor pA702)

MukpocxeMa npeacTasiseT coOoi onepalMOHHBIN YCHIMTEND O0IIEro Ha3HAuYeHHUA.

HasuaueHnHe BbIBOAOB: 5(7)
1 (1) - nanpsixenue nutanus (-Unur); 9(10 l >| ==
2 (2) - KOHTpPOIBbHBIH BBIBOL; a9, FCl 12014
3 (4) - KOHTPONBHBIH BBIBOL; 3(4)
4 (5) - obumit; o an) o
5 (7) - BbIxXORH; FC 2
7 (8) - HanpsxeHue nuTaHus (+Unur); - ——17(8)
9 (10) - Bxon MHBEPTHPYIOWAIL; 20 U i)
10 (11) - BXOI HEMHBEPTHPYIOILIMIA; -Up—

12 (14) - KOHTPONBHBI# BBIBOL;
Puc. 2.11. YenosHoe rpaduueckoe

obosnauenue K140Y/11 (KP140Y/1).

Mpumeyanne. B ckoOkax yka3aHa HyMepallus BBIBOIOB 1/ MHKpocxeM B 14 ™-BbIBOIHOM Koprmyce
(puc. 2.13-6 -tun xopmyca 2101.14-1).

+Un
07(8)
012 (14)

ZsVDl —o02(2)

RO l—————-os 4)
I

Beixon

vT9 5(7)

04 (5)

O6wmit

Puc. 2.12. OnexTpuyeckas NpuHIMNHanbHas cxema K140Y/11.

a) 6) 19]0 [ b14
20 (P13
3] [ h12
4| (b 11
1. [ 10
65 o
7]

il

Puc. 2.13. Tun xopnyca: a - 301.12-1 (ans K140Y[(1); 6 - 201.14-1 (mas KP140Y]11).
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TIpuHLMIHANBHAS CXeMa MHTErpajbHOro onepauuonHoro ycunurens K140Vl npusenena na
puc.2.12.

Ero nepesiit nupdepeHInanbHbi Kackaj BIMONHEH Ha TpansHcTopax VT1 u VT2. Omutrep-
HBbI€ TOKH 3THX TPaH3HCTOPOB CTaGHMIIM3MPOBAHBI TEHEPATOPOM TOKa Ha TpaHsHcTopax VT3 u VT6,
NpHYEM NOCNIEAHHH (€r0 KOJUIEKTOPHBIH IIepexo 3aMKHYT HAKOPOTKO) HCTIOJIb30BaH B KaY€CTBE TEPMO-
CTaOUIIN3HPYIOLLETO JUOA.

IIpumeHeHHe reHepaTopa Toka Ui CTabHIM3aLMH PeKUMa PabOTh MEPBOTO Kackaja Mo3BOJIAET
3HAYMTENILHO CHH3HTD YyBCTBHTENLHOCTE OY K cuH(ba3HOMY, T. €. 06eCTIIEYHBAET NOCTATOYHO BBICOKHI
ko3(pdHuLHeHT 0cnabnenus cHH}a3HBIX BXOAHbIX HanpskeHHui Koc.cd.

YeunenHslit nonHblit auddepeHIHaNbHBIH CHrHAN, BHIAENAIOLHIC Ha KOJUIEKTOpaX TpaH3HcC-
TopoB VT1 u VT2, nocrynaer Ha BX0A BTOPOro AudpepeHUHANBHOTO Kackaaa, BBIIOIHEHHOTO Ha
TpansucTopax VT4 u VTS. Ilepexon oT auddepentinanbHOro BbIxoaa NepBoro Kackaga K OIHHOYHOMY
BBIXOJly BTOPOI'O OCYIIECTBIIAETCA 32 CYET BKIIIOUEHHs TpaH3HcTopa VT4 o cxeMe IMHTTEPHOTO NOBTO-
putens. IIpu 3TOM BBIXOJHOH CHTHAJl, CHHMaeMblii ¢ KoJutektopa VT1, H3MeHsAeT (Hanpumep, yBelH-
YMBaeT) NoTeHunan 6a3bl TpansuctTopa VTS, a curHan ¢ xomiekropa Tpansucropa VT2 (4epes sMHT-
TepHbIi nepexon VT4) ymensmaetr noteHunan smutrepa VTS. UHBIMH cloBaMH, K 3MHTTEPHOMY
MEepEeXOAy 3TOro TPAH3HCTOPA NPHIIOKEH NMPAKTHYECKH TOJHBIA BBIXOZHOH CHIHANl NEPBOTO Kackaja.

C xoyuiektopa TpansicTopa VTS5 ycHJIEHHBIH CHTHAN IOCTYNaeT Ha BXOJ CJIEAYIOLIero Kackazaa,
KOTOpBIH BbINONHEH Ha TpaH3ucTope VT7. Yepes pesucropsl RS v R6 ocymecTsnserca oTpHuarensHas
o6parHas cBA3b 10 CHH)A3HOMY CHIHaly ¢ dMHTTepoB VT4 n VTS Ha 6a3y Tpansuctopa VT3. Orta 06-
paTHas cBs3b, obecneuynBaroias Gonee BoIcokuit koadpuunent Koc.cd, aeficTByer creayromum obpa-
30M.

Ipu nossnennn Ha Bxone OY cHH(A3HONO CHrHana BHIXOJHOE HANpsKeHHE MEepBOTO KacKaaa
HECKOJIbKO H3MeHsAeTcs (reHeparop Toka Ha TpaH3ucTope VT3 Hemnmeanen). JlomycTHM, OHO yBenn-
YHJIOCh. DTO MPUBEAET K YBEJIMUCHHIO SMHTTEPHBIX TOKOB TpaH3ucTopoB VT4 u VTS5, a cnenoBarensHo,
M ToKa 6a3bl TpansHcTopa VT3. B pe3ynbrare KoJUIEKTOPHBIH TOK 3TOTO TPaH3HCTOPA TAKXKE BO3PACTAET,
a BBIXOJIHOE HaNpsKeHHE MIEPBOTO Kackajia yMEHBIIHTCS, YTO B CKOMIIEHCHPYeT JeHicTBHe CHH(a3HOTO
curHana. [1pu coelMHeHHH BbIBOAA 4 ¢ OOIMM IPOBOJOM YCTPOHCTBa, B KOTOPOM Hcnonb3yercsa OY,
JefcTBHE pacCMOTPEHHO#H 00paTHO# CBA3M HapylaeTcs, mo3toMy koagduuuent Koc. Cd, ectecTren-
HO, yMEHbILIAETCA.

HanpsxeHue, nosapaeMoe Ha BX0O/Jl IMHTTEPHOIO MOBTOPHTENA Ha TpaH3ucTope V17, He paBHO
HYJIIO JaXe NPH OTCYTCTBHH CHrHana Ha Bxoge OY. Brixoanoe ke Hanpsxxenne OY B 3TOM ciydae,
JOJDKHO OBITH paBHO HYMO. CMellieHHe ypOBHSA IOCTOAHHOIO HANPAXXEHH TIPH NIEPEX0E OT OAHHOUIIOTO
BBIXOZa BTOpOro audepeHunansHOro Kackaga K Beixody okoHeuHoro (VT9) mpomcxomut 3a cuer
NafieHHs HanpsXkeHHA Ha pesncTope RY, uepes KoTopsIil TeueT cTporo onpeneeHHbIA Tok. Tpebyemas
BEJIHYHHA H CTAaOHIBHOCTL 3TOTO TOKA OGECMEYHBAIOTCA T€HEPAaTOPOM TOKA, BHITOIHEHHOM Ha TpaH-
3uctope VT8. YnomHuHaBiniica panee Tpansuctop VT6 BhINONHAET QYHKUHH TEPMOCTAOHIIH3HPYIO-
IEro AHOJAA H U1 3TOTO FeHepaTopa.

BexoaHoit kackax OY K140V]11 Taroke BBIONHEH 10 cXeMe IMHTTEpHOTo nosroputens (VT9).
TonoxuTtenbHas obpaTHas cBA3b N0 TOKy (uepe3 pesucTop R12) BBemeHa M1 CHHXXEHHA BBIXOIHOTO
conporueneHus OY.

B GonsumecTBE ciydaes OY HCIHONB3YIOT ¢ BHEIIHEH OTpHLATENbHOA 00paTHOMH CBA3BIO C BbI-
xona Ha Bxofl. JIna obecneuenns yctoiunBoi paboTel. T. €. 1/ HCKITIOUEHHA BO3MOXHOCTH CaMOBO3-
6yxaenus OY, oxBaueHHOTo 00paTHO# CBA3bIO, HEOOXOAHMO, 4TOOBI IPOH3BEACHHE €ro Ko3ddHLHEHTa
YCHIIEHHA Ha KOI(QHUHEHT nepeJayus LenmH o6paTHO# cBA3M ObUIO MEHBIIE €IHHHIBI HA 4acTOTe, IPH
KoTopo# thazoBblii casur 8 OY npesbiuaer 180°. Beeoaw! 2, 3 1 12 uaterpansuoro OY npeaHasHaueHbl
IU1s TOAKIIIOYEHHA BHELIHHX KOPPEKTHPYIOIMX Lienei, o6ecneynBalomnX coOII0AEHHE ITOTO YCIOBHA.

JleficTBHE KOPPEKTUPYIOIHX LIETEH, COCTOAIMX, KaK IPaBHJIO, M3 PE3UCTOPOB H KOHJEHCATOPOB.
3akmiouaeTcs B CHHXKEHHH KodpduumenTa ycuinenus OY HiH B yMeHbIUEHHH (Ha30BOro CBHra B HEM.
Tak, BKIIOUEHHE MEXAy BBIBOZaMH 12 M | LlemM M3 NOCIENOBATENBHO COSAHHEHHBIX pe3HCTOpa H
KOHJieHcaTopa 0GeCreynBaeT YaCTOTHO3aBMCHMOE IIYHTHPOBAaHHE HAarpy3kH TpaHsucropa VTS5, uto
NPHBOAMT K yMEHbIUEHHIO ko3 dHuHeHTa ycHneHua OY. [leficTBHe jxe KOHIEHCATOpa, BIIIOYEHHOTO
MEXy BbIBOAAMH 2 H 3, MPHBOIHUT K YMEHBILEHHUIO Pa3oBoro caABHra curaana s OY.

Ipn onnospemenHo# noxaye Ha Bxoabl UC cundasnoro i auddepeHIHANEHOTO BXOAHBIX Hanps-
YKEHHH OTeHLMa He JoJnkeH npeBsiuath 1,51 3 B wis K(KP)140Y11A, 3 16 B ana K(KP)140V156,B.

B tabnuue 2.3, B rpade “Ru.min” yka3aHo MHHMMaJlbHOE CONPOTHBIIEHHE Harpysku. Cnexyer
HMETh B BHAY, YTO 3TO CONPOTHBJIEHHE YKa3aHO /11 MaKCHMAJIbHOTO BBIXOMHOTO HanpsokeHHs. Ecin xe
YCHIIHTENb p200TaeT B TAKOM PeXHMe, YTO €ro BHIXOJHOE HanpskeHHe MeHblle Usbix.max, TO H BEJH-
4YHHa Ru MoxeT ObITh COOTBETCTBEHHO YMEHbILIEHA H OTIPENENAETCS H3 COOTHOIUEHHS :

Ussix.max/Ru.min = Usbix/Ru.
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Ipu ymeHbILEHHH MHTaOWIEro HampskeHHs (B npeaenax oT Un.muom 10 Un.nmin) BXOAHBIE
HaNpsHKEHUS TAKXKe A0JDKHBI ObITh IPONIOPLIHONANBHO yMEHbIIeHEL. Heo0X0quMo NOMHHTE Takxe, YTo
CyMMa HamnpshKeHHH, NPHIOKEHHBIX K JII060MY BXONY ONEPALHOHHOTO YCHJIMTENs, HE JOJDKHA ObITh
6onbieit yuem Usx.cd.max.

B cTpykType paccmorpentoro OY MOXHO BBLIEIHTH TPH OCHOBHBIE YacTH: AU QepeHIIHaIbHbIE
KacKajpl yCHJIEHHA HaNpsKeHHMs, KackaJ CABHIa yPOBHS HalpSXKEHHA H BBIXOJHOH KAaCKaj yCHIIEHHA
motHocTH. Ilo Tako# CTpyKTypHO# cXeMe NMOCTPOEHBl BCe BhIMyCKaeMble B HacTosmee Bpems OY
ITHPOKOTO NMPHMEHEHHU. Pasnnune Mexly HHMH 3aKJIF0YaeTCs JIHIIb B CXEMOTEXHHKE COCTaBHBIX Yac-

6)
Usnix,
v K140Y1A
6 1
4 T
) [ARN
2‘
0
-2
-4 -
-6
6 -4 -2 0 2 4 UV

Puc. 2.14. Xapa!crepncﬁxa HUMC K140Y]11: a - yacroTHas; 6 - aMILIMTyHAS
(1 - BBIBOA 4 3a3eMiteH; 2 - BLIBOA 4 CBOOOMEH).

Tel.
a)
Kyu-10° i
K140YA16, K140Y/11B
TN
6 \\
: \
KI40V]UIA | \
2 IS N
M)
N
\
o1 1 10 100, xI'n
Usbix, | K140YA115, K140Y11B
Vio //
8T //
KI40YA1A | -
6 ///1/
4 QMBHX /
et
/ U lerix
2pr
43 15 +7 19 #11Usmix, V

Useix,
v

| K140Y111B, K140VAIB

10w

BbIX

T

——
P il

B!

Z

ST

P

{KlaoyaiA

c

8
6 -
4
2

Z

(+
55

A

{BbI.

X

0 2

4

6 8 10RH,kOMm

Puc. 2.15. 3aBHCHMOCTH BBIXOXHOTO HANPSXKEHHA MOJIOKHTENBHOIO H OTPHLATENIBHOTO YPOBHS
HMC K140Y]11 ot: a - Hanps)keHHs HCTOYHHKA NTHTaHHA; 6 - CONPOTHBIICHHS HAarPy3Ku.

Kyu - 10° /
v
5 /
4| _[K1%0viA ‘/
3
2 7
| / K140V/I16, KI40VA1B |
o ||

+3

15
Puc. 2.16. 3aBHCHMOCTB: a - KOI(}DHIIHEHTA YCHIIEHHA OT HAaNPXXEHHA HCTOYHHKA MHTAHHA;

7 39 %]

1 Useix, V

Rex,
kOm

100
80
60
40

20
0

[K140v1A

//

]

,//

4+
I

/
[K140Y1U1B, K140Y/(1B

L

|

-60 -40 -20

20 40 60 T,°C

6 - BxogHoro conporusneHus UMC ot remneparypsi.
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Ta6a. 2.3. Dnexrpuyeckue napameTpsl MUKpocxeM cepun K140Y]11.

napaMe’I‘p K140V1A {KP140Y]11A |K140Y[16 |KP140Y115 | K140Y11B|KP140Y11B
Unun, . +3+7 +3+7 +7+14 [ £7+14 +7+14 1 +7+14
Unn. nom, B. 16,3 10,5%| £6,3 10,315 12,6 £0,5%| +12,6 £0,63 [+12,6 +0,63| +12,6 10,63
Inor, ne Gonee, MA. | 42+6 42+6 8+12 8+12 1012 | 10+12
Usx. aud. max, e Gonee, B.  [#12 =151 +12+15|#12«15]+1.2+1,5[+12+15]+12+1,5
Usx. cd. max, ne 6onee, B. +3 +3 +6 +6 +6 +6
Uswix. max,  He menee, B.
Uun=6,3 B, Ru=5,05K, Usx=+0,1 Bl _ +2.8 3
Uun=12,6B, Ru=5,05K, Usx=-0,1B 6 6 6 6
Unun=12,6B, Ru=5,05K, Usx= 0,1 B -5,7 -5,7
Ucwm. uyns, ne Gonee, MB. +7+9 +7+9 +7+9 +5+9 +7+9 +7+9
Isx, He Gonee, MKA. 7 7 9 7.5 9 9
Alsx, ne Gonee, MKA.| 2.8 +2.8 +2.8 +2,8 +2.8 +2.8
Ru. min, He MeHee, KOM. 5 5 5 5 5 5
Rex, He menee, KOM. 50 50 50 50 50 30
KyU, HE MEHee. 500 + 4500| 500 + 4500 [1300 + 12000f 2000 + 12000{ 8000 8000
Koca. cd, He meHee, AB. 60 60 60 60 60 60
fi, ne menee, MI'IL 5 5 5 5 8 8

Puc. 2.17. CxeMa BIUIIOUEHHA MHKPOCXEM B pexxuMe MacuitabHoro yeunurensa K140Y11.
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2.5. MUKPOCXEMbI CEPUH K548

MHKPOCXCMH 3TOH CEpHH BBINTOIHEHBI 1O nnaHapHo—anmaKcﬂaanoﬁ TEXHOJIOTHY Ha 6nnonﬂp-

HBIX TPAH3UCTOpaX C H30JIALIHEH JJIEMEHTOB JAHINICKTPHKOM.

2.5.1. K548YH]1 (ananor LM381)

Mukpocxema npencTaniseT coboi ManomyMAmHA AByXKaHAIbHbIA YCHITHTEND 1715 NPEABapH-

TEJILHOTO YCHIIEHHs CHrHAMOB YacToTo# 10 1 M.

Yeunurens MMeeT Manbie yMbl H HEJTMHEHHBIE HCKaXKeHHs BCTPOEHHBIH, CTabHIH3aTOp Hamps-

XKEHH31, BHYTPEHHIOIO YaCTOTHYIO KOPPEKLHIO, 3LHTY OT KOPOTKOTO 3aMbIKAHHs.
Kopnyc tna 201.14-1 (puc 2.6-6).

. A\
Ha3znavenue BbIBOIOB: 1l 14
1 - BXon HenuBepTHpylowHi 1; 2[] 113
2 - BXOA UHBepTHpYIOWHii 1;
3 - o6muit smutTEp 1; kil 112
4 - o6muii;
5 - KOppeKuus; (- Um4(] 11
6 - Koppekius; 10
7 - Beixon 1™ kanana; ! ]
8 - Beixox 2" kaHana, 6]] +Um{le
9 - HampsKEHHE THTaHKA,
10 - koppexuHs; 70} 18

11 - koppekuus;

12 - oOwmii smutTep 2;

13 - Bxox MHBepTHpYIOWHIi 2;
14 - Bxon HeWHBepTHPYIOLIHIA 2.

Onekrpuueckue napamerpsl MHkpocxem cepun K548YHI

HoMuHanbHOe HanpshkeHHe MHTaHHS
MaxcumalbHas aMILTHTYA HMITY/IbCOB BBIXONHOTO HANPXKEHUs
Hanpsxenue urymMoB, IpHBeICHHOE KO BXOAY:
KS48VHIA ..
KS548VHIB ...
KS548VHIB .......
Tok no-rpeﬁneum an UBux =5B £ 20%
KoadpuunenT ycunenus HanpsxeHus B Hecnmmerpnqﬂom pexuMe
npu Ussix =2 B, f= 100 ', Ri =10 KOM ..corvrmemreiccicmciricncrceeeceieae
KoadduunenT ocnabneHus BBIXOQHOTO CHIHAla COCEHETO KaHaia
npu Usnix = 2 B, Ky. u= 1000, f= 1 k['y, Rr = 600 Om, Ru = 10 kOm
KoadpduumeHT BiuAHHA HECTAGHILHOCTH HCTOUHHKA MMUTAHHA
K BBIXOJHOMY HampsKEHHIO!
KS4BYHIA ..t crsnssas e sens
K548YH1B, K548YH1B
KoadpuumenT HenuHelHbIX HCKaxeHHH
npu Usbix =2 B, Kyu =50, f=1 KI't, RE=2 KOM ..ooerrenrecccncccienne
YacToTa €AMHHYHOTO YCHIIEHHA

IIpenenbHo fonmycTHMBIE PEXKHMDbI IKCILIYATALMH:

Hanpsxenue HCTOYHHKA NHTaHHS, He Gonee
BxonHoe HanpsOKeHHe, MAKCHMATbHOE

Puc. 2.18. YenoBHoe rpaduueckoe
obo3nauenne K548VHI1.

100 nb.
110 gb.

<0,1 %.
>20 Ml
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2.6. MUKPOCXEMbB!I CEPHH K553
2.6.1. K553¥Y/11 (ananor pA709C)

Miukpocxema IpecTaBiseT co0o# OnepalHOHHbIH YCHINTEINb CpeIHed TOHHOCTH.
Kopnyc tina 201.14-1 (puc 2.6-6).

o—
HazuaueHne BbIBOOB: 1[] 114
1 - He HcToNB3yeTes;
2 - He HCTIOTIB3YeTCs; 2] 113
3 - KOppeKLHA YacToTHas 1; 3] 112
4 - BXOJ MHBEPTHPYIOLIHH;
S - BXOI HEHHBEPTHPYIOIIHH; a[fo> +Un{In
6 - oOmHii:
7 - He HCTIONB3yeTCs; 5[] ;10
8 - He ucnoNb3yeTcs; ) (- Un) 6] 1o
9 - KOppEeKLHMs YaCTOTHas 2;
10 - BEIXOL; . i ]8
11 - HanpskeHHE MHTAHHUS;
12 - koppeKIHs YacToTHas 1;
13 - He ucnonb3yercs; . Puc. 2.19. YcnoBHOE rpaduyeckoe
14 - He ucnonp3yercs. obo3nauenne K553V11.
DnexTpHYecKHe napameTpsl MEKpocxeM cepur K553 Y11
HoMmunanbHoe HanpshkeHHe THTaHUA ...15B+10%.
MaKCHMANIBHOE BHIXOMHOE HALIPSIKEHHE ...vvevmencevcnecsirarecccmsasnesasenenns >10B.
Hanpsxenne cMeweHus Hyns:
KS53VI1A......... . <7,5MB;
KSS3VIIIB ...ttt et s eans e sasb s ennaens <2mB.
Tok norpebnenus:
KS53VITA ..ot e aneanae s <6MA;
K553Y11B .<3,6 MA.
Cpensuii BXOIHO# TOK:
KS53VITA ..ottt maeasassses s s sessessnsssnssrsssssas <1,5MKA;
K553Va1B.... s <0,2 MxA.
Pa3HOCTb BXOMHBIX TOKOB:
K553YI1A .<0,5MKA;
KS53YIIB ..ttt <0,05 MxA.
KoadduuueHT ycuneHus HapsyKeHHA:
KSS3VIITA oottt steeaeesseesneesseenenetneacaensanenees >2:10%
LG KD 1 4 - U >2,5-10".
Koadduument ocnabnenus cuudasHbIX BXOAHBIX HATIPAKEHHH:
KSS53VITTA oot 265 nb;
K553YIIB.....ccoovcrnn. >80 nb.
Hpenennno 1onycTHMBIE PEXKHMbI IKCILTyaTAUHH}
Hanpsxenne uCTOUHHKA THTaHUA, 13,5+16,5B.
BxonHoe HanpskeHHE, MAKCHMaNbHOE 4,5B.
MakcumanbHoe cHH(}a3HOE BXONHOE HAaNIPsSHKEHHE ...
3HayeHHe CTaTHYEeCKOTO NOTEHIHaa
MuHHMaBHOE CONIPOTHBIIEHHE HATPY3KH 2kOM.
Temneparypa OKPYMKAIOWIEH CPEIBI .......vrerurrrecrerrearererercermenesrmsmseesesns -45++85°C.
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2,7. MHUKPOCXEMBI CEPHH K554
2.7.1. K554CA3 (K554CA301, KP554CA3, K521CA3 - anasor LM311N)

Mukpocxema NpencTapigeT co00H KOMIAapaTop HaNpsKeHHs C MAJbIMH BXOAHBIMH TOKaMH H
BBICOKO#H YyBCTBHTEJIBHOCTBIO.

Ha3uaueHye BbIBOIOB:

2 (1) - smuTTEpHBIH BXOX;

3 (2) - HeHHBEPTHPYIOLHUHA BXOZ;
4 (3) - uHBEPTHPYIONIHi BXOZ;

6 (4) - nutanue (- Unn2);

7 (5) - 6anancupoBka;

8 (6) - cTpobupoBanHe, 6anaHCHPOBKa; - Unn2 | 6(4) {2(1)
9 (7) - KOJIIEKTOPHEIH BHIXOX;

11(8) - nutanue (+Uunt).

20)

Brixon

Puc. 2.20. YcnoBHoe rpadHueckoe
o6osHauenne K554CA3A (B).

Hpumeuanue.
B ckobkax ykasaHa HyMepalws BBIBOLOB J7A MHKpocxeM B 8 "-BriBomHOM KOpHyce (pHc. 2.21 -
THn kopmyca2101.8-1).

1]0 ER]
2] (b7

Puc. 2.21. Tun xopnyca 2101.8-1. 3] (b6

4{ b5

TaGua. 2.4. MakcHManbHbIE peXKHMBI paboThI.

Cumson Iapametp 3HaueHHe Emunnna
Us-11 Hanpsoxenune mexay BoiBoaMu 6 1 11 4,5+33 B
Usx.co CuHba3HOe BXOJHOE HANPAKEHHE +15 B
Usx.max{ IlpenensHoe BXoHOE HanpshkeHUE 30 B
Uz Hanpsxenne Mexay BelBonaMu 2 H 9 33 B
Pwmax MoiHocTs paccenBanus npu T = +75°C 500 MBT

Ta6a. 2.5. Iapamerpst UMC K554CA3.

Cumson Iapamerp K554CA3A | K554CA3B | Pexxum nimepenus
Uunl, B HanpsxxeHne HCTOYHMKA THTaHUS +15 1,5 +15 +1,5 -
Uun2, B HanpsxeHne HCTOUHHKA THTaHHA -15 £1,5 -15 1,5 -
Inorl, MA | Tok norpebnenns <6 <75 1
Inor2, MA | Tok morpeGnenns <5 <5 2
Ucm, MB | Hampsxenue cMewenns nyns <3 <75 3
Isx.cp, HA | BxonHo# Tox <100 <250 -
Alsx, HA | PasHOCTH BXOOHBIX TOKOB <0,01 <0,05 -
Kyu, KoadduumeHT ycunenus nanpsokenusa| <1,5-10° | <1,5-10° 4,5
Uoct, B <15 <15 1,6
™51, HC | Bpems 3aepKKH IpH BKIIOYEHHH 300 300 1,6

PexHM u3MepeHus:
1- Usx=0,01B;2-Uex=-0,01B;3-Rr=50k0M; 4 - Ru=10kOm; 5 - Usux = £ 10 B; 6 - Is = SO MA.
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3. MPOBEPKA B 3AMEHA PAJIHO2JIEMEHTOB

TMouty Kaxablii aBTONIOOKTENL HMEET B KauecTBE H3MEPHTENLHOTO npubopa aBomeTp (TecTep)
TONO WM HHONO THNA, B COCTAaB KOTOPOro BXOXHT OMMeTp. MM TO M MOXHO MpOBEpSATHL MOYTH BCe
PaZiMOdIEMEHTHI: PE3UCTOPBI, KOHIEHCATOPHI, KAaTyIIKH HHIYKTHBHOCTH, TPaHC(HOPMATOPHI, AHOMbI,
THPHCTOPbI, TPAH3HUCTOPHI, HEKOTOPBIE MHKPOCXeMbl. OMMETp 00pa3oBaH BHYTPEHHHM HCTOYHHKOM
TOKa (CyXHM 3n€MeHTOM MnH GaTapeeit), cTpenounsM NpHOOPOM M HaGOPOM PE3MCTOPOB, KOTOpBIE
NEPEKITIOYAIOTCS NMPH M3MEHEHHH TNpefienoB u3Mepenus. CONPOTHBIEHHA PE3MCTOPOB NOAOOPaHBI
TaKkuM 06pa3oM, 4TOGb! MPH KOPOTKOM 3aMBIKAHHH KJIEMM OMMETpa CTpefka MpHOopa OTKIOHHIACH
BNPAaBO [0 MOCNEJHETO JAENECHHA WIKambl. DTO JeieHHe COOTBETCTBYET HYNEBOMY 3HAYEHHIO M3Me-
pseMoro conpotHsienns. Koraa xe kieMMbI OMMeTpa pa3oMKHYThI, CTPeNka npubopa CTOUT HanpOTHB
JIEBOTO KPalHETo [JENEHHA LIKAIBI, KOTOPOE 0003HAYEHO 3HAYKOM GECKOHEUHO GONBILOTO COTMpPOTHB-
nenns. Ecnu Kk xieMMaM oMMeTpa INOIKIIOYEHO KaKOe-TO CONPOTHRICHHE, CTPEINIKA MOKA3bIBAET Npo-
MEXYTOYHOE 3HAYeHHEe MEXIY HYNTeM H OECKOHEUHOCTHIO, H OTCYET NMPOM3BOAMTCA MO OHH(pPOBKE
wxambl. B cBA3M ¢ TeM, YTO IUKaJIBl OMMETPOB BHINOJHSAIOTCA B JorapupMuyeckoM Maciurabe, Kpas
IIKanb! NONYy4arTes cxkaTbiMH. [103ToMy HaHGOIBIIAsA TOUHOCTH H3MEPEHHA COOTBETCTBYET IOJIOKE-
HHIO CTPEJIKH B CpeliHeii, pacTAHyTo# YacTH 1uKansl. Takum o6pasoM, ecim cTpenka npubopa okasbl-
BaeTcs y Kpas IKaJlbl, B CKAaTOH € 4acTH, /U1 NMOBBILIEHHA TOYHOCTH OTCUETA CIENYET MEPEKIIOYHTH
OMMETD Ha JpYTo# mpeieN H3MEPEHHA.

IMpuGop NpOU3BOAHT H3MCPEHHE COMPOTHBIEHHA, MOAKIIOYEHHOTO K €ro KjieMMaM, ImyTeM
M3MeEpEeHHs MOCTOSHHOIO TOK3, NMPOTEKAIOIEr0 B H3MEpHTENbHOH HenH. [oaToMy Kk H3mepseMoMy
CONMPOTHBIIEHHIO NPHKTANBIBAETCS MOCTOSHHOEC HANPAXKEHHE OT BCTPOEHHOIO B OMMETP HCTOYHHKa. B
CBA3H C TEM, YTO HEKOTOphIE PafHOIEMEHTHI 00NafaloT PasHBIMH CONMPOTHBIECHHAMH NMOCTOAHHOMY
TOKY B 3aBHCHMOCTH OT MOJIAPHOCTH NPHJIOKEHHOTO HANPSHKEHHSA, JUIA TPAMOTHOTO HCHOJIB30BaHHUS
OMMeTpa HeoOX0IHMO 3HaTh, KaKas H3 KIIEMM OMMETpa COEAHHEHA C MEHYCOM BCTPOEHHOIO HCTOYHHKA
TOKa, a Kakas - ¢ wiocoM (00BIYHO, HO HE BCeraa, IIocoBas KieMMa 0003HayaeTcs 3HaukoM “*”). B
nacropTe aBOMETPa 3TH CBENICHHSA He YKa3aHBl, H HX HYXKHO ONPENENTHTH CAMOCTOATENHHO. ITO MOXKHO
CAIENaTh JIMGO O CXeMe aBOMETPA, JIMGO SKCIIEPHMEHTANBHO C MOMOMIBIO KaKOr0o-IHGO NOMOTHHTEb-
HOTO BOJIFTMETPa HIIH HCIPABHOTO MO JI0G0ro THIA.

Hlynsl oMMerpa MOAKIIONAIOT K BOJBTMETPY TakK, YTOOB! CTPENIKAa BOJBTMETPA OTKJIOHSAJIACH
BIIPaBO OT Hya. Torza TOT LityT, KOTOPBIA MOMKIIIOYEH K IUIIOCY BOJIBTMETPA, OYNET TaKiKe ITIOCOBBIM, a
BTOPO¥ - MHHY COBBIM.

Ilpu ucnons3oBaHHM B 3THX HENAX AHOAA ABa pa3a M3MEPAIOT €ro CONPOTHBIECHHE: CHauyala
NPOH3BOJIEHO MOAKIIIOYAR K AHOAY LUyMbl, a BTOPOii pas - Hao6opoT. 3a ocHoBy GepeTca To H3MepeHHe,
NpH KOTOpOM NOKa3aHHS OMMETPa NMONY4aKTCs MEHbIUHMH. [IpH 3TOM IyN, MOMKTIOYEHHBIA K aHONy
1Hoza, OyIeT MTIoCOBBIM, a YT, TOAKTIOUEHHDIH K KaTOoy THOMA - MUHYCOBBIM (pHc. 3.1).

Puc. 3.1. Onpenenenue NONAPHOCTH
KJIEMM aBOMETpa.

Tpu mpoBepke HCIPAaBHOCTH TOFO MJIH HHOFO PaJHO3IEMEHTa BO3MOXHbLI IBE pa3iHuYHBIE
CHTYaUHH: 10O NPOBEPKE NOIIEXKHT H30IHPOBAHHBIH, OTAEIBHBIH IEMEHT, JIHOO 37IEMEHT, BIIastHHBIH
B KaKoe-TO YCTpoHCTBO. HyXHO ydecTs TO, 4TO, 32 peIRMMH HCKIIOHEHHSMH, NPOBEPKA 3JIEMEHTA,
BIasAHHOTO B CXEMY, HE MOMY4HTCA MOJHOLEHHOH, IPH TaKoH NpoBepKe BO3MOXHBI IpyOble OIMOKH.
OHH cBA3aHBI C TEM, YTO MapAJIEIbHO KOHTPOIHPYEMOMY JJIEMEHTY B CXEME MOTYT OKa3aThCs MOJ-
KJTKOYEHBI APYTHE JTEMEHTDI, U OMMETP OyleT H3MEPATD He CONPOTHRIIEHHE IPOBEPSEMOTO IEMEHTA, a
COTPOTHBIICHHE NApaJUIENbHOTO COCAWHEHHA €TI0 ¢ APYrHMH eMeHTaMH. OLEHHTh BO3MOXHOCTD
JIOCTOBEPHOH OLEHKH HCTIPABHOCTH KOHTPOJIMPYEMOTO JIEMEHTA CXEMBI MOXHO ITYTEM H3Y4EHHS 3TOH
CXEMBI, TpOBEPsA, KAKHE APYTHE IEMEHTHl K HEMY MONKIIOYEHbl W KaK OHH MOIYT NOBJIHATH Ha
pe3ynbTaT u3Mepenus. Ecn Takyio oleHKy npoH3BECTH 3aTPYIHHTENBHO HIIH HEBO3MOXHO, CIEAyET
OTMAATh OT OCTAILHOH CXEMBI XOTA Obl ONMH U3 JBYX BBHIBOJIOB KOHTPOJIHPYEMOIO 3IEMEHTA H TONLKO
nociie 3TOro MprH3BOAHTE ero mposepky. IIpu 3tom Takke He crenyer 3aGbiBaTh H O TOM, YTO TENO
4eNoBEKa TAKKE .JNIaaeT HEKOTOPBIM CONPOTHRIEHHEM, 3aBHCAIMUM OT BIAXHOCTH KOXHOH MOBEpX-
HOCTH H OT ApYTHX pakTopoB. [T03TOMY NpH NO/IB30BAHHH OMMETPOM BO H30€XaHHE MOSABIEHHS OG-
KH H3MEPEHHUs HEJIb35 KacaThCA NaabliaMi 060X BHIBOJOB IPOBEPSAEMOTO 3ICMEHTA.

Kpome Toro, kax nokasslBaeT ONBIT, GONbIAs YaCTh MOBPEX/ACHHH MOIYIPOBOAHHKOBHIX MIPH-
6opoB NMPOMCXOMUT MPH HX MPOBEPKE, HANANKe H KOHTPOse cxeM. [103TOMy HAaKOHEYHHKH MPOBOIOB
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M3MEPHTENLHEIX IPUOOPOB TOKHBI HMETh KOHCTPYKIIHIO, HCKIIIOYAIOULYIO BO3MOXHOCTB CIIyYaHHBIX
3aMbIKaHHi Leneit B cxeMax.

Hposepka pesucropos. [IpoBepka ROCTOSHHBIX PE3UCTOPOB MPOM3BOMHTCA OMMETPOM IMyTEM
M3MEPEHHS UX CONPOTHRIICHHA H CPAaBHEHHS C HOMHHAJIBHBIM 3HAYEHHEM, KOTOPOE YKa3aHO Ha CaMOM
PE3HCTOPE U Ha IPHHLHIIHANBHOM cxeme Gnoka.

Tlpu H3MepeHHH CONPOTHBICHHSA PE3HCTOPA MONAPHOCTH MOAKIIOYEHHS K HEMY OMMETpa He
HMeeT 3Hauyenus. HeoGXoaHMO NMOMHHTB, YTO NEHCTBHTENHHOE CONMPOTHBIECHHE PE3HCTOPA MOXKET
OTNIMYAThCA MO CPaBHEHHIO ¢ HOMHHAMBHBIM Ha BEJIHYHHY fomycka. [103ToMy, Hanpumep, eciu npo-
BepAercs pe3ucTop ¢ HOMHHANBHBIM conporHeieHdeM 100 K u momyckom +10%, neficTBHTeIBHOE
CONPOTHBIIEHHE TAKOTO PE3UCTOPA MOXET JIexKaTh B npefenax ot 90 mo 110 K. Kpome Toro, cam oMMeTp
obnajgaer onpeeNeHHOH MOTPEIIHOCTbIO H3MepeHHs (006biyHo mopsaaka 10%). Takum obpasoM, npH
OTKJIOHEHHH (PAKTHYECKH H3MEPEHHOTO cONPOTHRIEHHS HA 20 % OT HOMHHAIBHOTO 3HAYEHHS, PE3HC-
TOP CJIEAYET CYHTATh HCTIPABHBIM.

Ipu npoBepke NepeMEHHBIX PE3HCTOPOB CONPOTHBIIEHHE H3MEPAETCS MEXAY KpaHHHMH BbIBO-
ZlaMH, KOTOPO€ JOIKHO COOTBETCTBOBATh HOMHHASIBHOMY 3HAY€HHIO C Y4E€TOM JOMYCKa H IIOrPEIIHOCTH
H3MEPEHHU, a TaloKe HEOOXOMWMO H3MEPATh CONPOTHRICHHE MEXKAY KaXKAbIM M3 KpaiHHX BBIBOAOB H
CPEIHHM BEIBOAOM. JTH CONPOTHRIEHHS NPHU BPALIEHHH OCH H3 OHOTO KpaiHero MOJIOXKEHHUs B ApYToe
JOJDKHBI IUIABHO, 0€3 CKAayKOB H3MEHATBCS OT HYAd A0 HOMHHANBLHOro 3HaueHus. [Ipu mpoBepke
NEPEMEHHOIO PE3UCTOPa, BIASHHOTO B CXEMY, [IBa H3 €T0 TPEX BHIBOAOB HEOOXOMMMO BhInansark. Eciv
nepemeHHuﬁ PE3UCTOp HMEET JIOMOJIHUTEIbHBIE OTBOBI, JONyCTHMO, YyTOOBI TCQJIBKO OJIWH BBIBOA
OCTaBaJICA NPHIIAAHHBIM K OCTAILHOM YaCTH CXEMBI.

3amena pesscropoB. [id pe3vCTOPOB OCHOBHBIMH NapaMeTpaMH ABIAIOTCS HOMHHAIBHOE
CONPOTHBIIEHHE, MAKCHMAJIbHO IONMYCTHMAas MOUIHOCTb PacceMBaHHM, IONMycK (pa3bpoc) HOMHHAIBHOTO
CONpOTHBIIEHHS, TEMIIEPATYPHbIH Ko duument conporuenenus (TKC).

HauGonee pacnpocrpaHeHHsle MOCTOSHHbIE pe3ncTopbl - MIJIT. Jlna HuUX onpeaensiomuMu
napameTpaMH ABJISIOTCA JIHILD NIEPBbIE [BA. 103TOMY B GONBILHHCTBE KOHCTPYKLHA IPH 3aMEHE MOXHO
CTaBHTb PE3UCTOP TOTO >xe HOMHHAMNA C OoNbllielt JOMyCTHMOM MOIIHOCTBIO - 3TO NPHBEAET JIHILD K
yBEJIHYEHHIO rabapHTOB KOHCTPYKUMH. EClii B onuMcaHnH KOHCTPYKIIMH HET CNIEUMANIbHBIX OFOBOPOK, B
OONBIIMHCTBE CITy4aeB NOXOH YT PE3UCTOPHI APYTOFO HOMHHAJIA, BO3MOXHO GIH3KOrO K YKasaHHOMY Ha
cxeme. Jlenats 3TOro He CIEAYET B TEX CITYYasX, KOraa pe3HCTOpbl OJDKHBI HCTIOB30BaThCA, HAalpHMep,
B JEIHTENAX HANDSKCHHA M3MEPHTENBHBIX MPHOOpPOB, BO BpeMsA3ajalolUX LEniX, B (QHIBTPaX H
perynaTopax TemOpa. 3iech ONpeNesIOAM apaMeTpOM CTAHOBHTCA ellle H JIONYCK HOMHHAIBHOIO
3Ha4Y€HHs COMPOTHBIIEHHA, a U1 NEIHTEIEH M IYHTOB H3MEPHUTENBHBIX MPHOOPOB, MOMHMO BCETO
npoyero - TKC.

C nepeMeHHBIMH PE3UCTOPaMH CHTYallHs HHas - KpoMe AOMYCTHMO#H pacceHBaeMoit MOLHOCTH H
HOMHHANBHOTO CONPOTHRIICHHUS, OHH XapaKTepH3YIOTCs eule PAAOM NapaMeTpoB, B YACTHOCTH, BUIIOM
3aBHCHMOCTH CONPOTURIEHHS OT YTIIa IOBOPOTA ABHKKA. Ho ne cMoTp4 Ha 370, B GONIBIIMHCTBE ClTy4aeB
paboTOCIIOCOGHOCTh YCTPOHCTBA HE HapylUaeTcd NpH 3aMEHE NEPEMEHHOTO pEe3HCTOpa ApYTHM,
6/113K0ro HOMHHANA M HE MEHBILIEH pacceHBaeMOH MOIHOCTH.

IpoBepka KoHAeHcaTOPOB. B npuHiine KOHAEHCATOPB MOTYT HMETh CIEAYIOWIHE Ae(EKTHL:
o0pbIB, npo6oit 1 noBbIIeHHas yTeuka. [Ipo6oit KoHAeHcaTOpa XapaKTepH3yeTcs HATHYHEM MEXY €ro
BBIBOJIaMH KOPOTKOIO 3aMbIKaHHS, TO €CTh HYJIEBOIO cONpoTHBIIEHHA. [103TOMY npoGHTHIH KOHAEHCaTOp
mo6oro THma J1erko 06HApYXHBAETCA OMMETPOM NyTeM TIPOBEPKH CONPOTHBICHHA MEXIY €ro BhIBO-
namu. KoHaeHcaTop He mponycKaeT noCTOSHHONO TOKa, €70 CONPOTHBIEHHE NOCTOSHHOMY TOKY, KOTOpO€
H3MEPSAETCA OMMETPOM, NOIDKHO OBITh OECKOHEYHO BenMKO. ONHAKO 3TO OKa3bIBAETCH CNPABEMIHBO
JIMIUB JUIA HAEANLHOTO KOHeHcaTopa. B neficTBHTENbHOCTH, MEX Iy 0OK/IaAKaMH KOHAEHCaTopa Beeraa
HMeeTcs KaKoH-TO NHINIEKTPHK, 006naaloiui KOHEYHbIM 3HAYEHHEM COTIPOTHRIIEHHS, KOTOPOE Ha3bl-
BAETCA COTPOTHBIIEHHEM yTedKH. Ero-10 H M3MepA10T OMMETPOM. B 3aBHCHMOCTH OT HCMONB3yEMOTO B
KOH/IEHCATOp€ M3NIEKTPHKA YCTAHABIHBAKOTCA KPUTEPHH HCIIPABHOCTH MO BEIHYHHE CONPOTHRICHHS
yreukH. CmoasHble, KePaMHYECKHE, NIEHOYHBIE, OyMaXKHbI€, CTEKISHHBIE H BO3AYIUHBIE KOHJIEHCATOPHI
HMEIOT O4Y€Hb OOMBILOE CONPOTHBIECHHE YTEYKH, a MPH HX NMPOBEPKE OMMETp MOJDKEH MOKa3biBaTh
GeckoneyHo Gonbluoe conporusienie. OnHako HMeeTcd Gonblltad rpymnna KOHAEHCATOpOB, COMpO-
THBJICHHE YTEUKH KOTOPBIX CPaBHHUTENBHO HeBenuKo. K el oTHOCATCA Bee monapHble KOHAEHCATOPSI,
KOTOpbI€ pacCuYMTaHbl Ha ONPENIENEHHYIO NOJAPHOCTh NPHIIOKEHHOTO K HUM HANpPSIKEHHA, U 3Ta MO0-
JIAPHOCTb YKa3bIBAETCA HA HX KopmycaX. IIpu n3MepeHHH CONpOTHBIEHHS YTEUKH 3TOH Ipynmnbl KOH-
JeHcaTopoB Heo6xoaMMO cobMI0aTh OIAPHOCTS MOAKIIOYEHHS OMMETpa (ILTIOCOBO# BBIBOJ OMMETpPa
JOJDKEH NPUCOEHHATECA K TUIIOCOBOMY BBIBOAY KOHAEHCATOpA), B IPOTHBHOM CIIy4ae pe3y/bTar H3Me-
penus-6yner neBepHbIM. K 3TOMH rpynne KOHAEHCAaTOPOB B NEPBYIO OYEpEdb OTHOCATCA BCE MEKTPO-
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nuTHueckre kouzAencaropnl K3, K3r, OT'L, 3.4, OMH, K50, 3T, ITO, K51, K52 u okcumHo-
NONyTNpPOBOAHHKOBHIE KoHJeHcaTophl K53. ConpoTuBiieHHe YTEUKH HCTIPaBHBIX KOHIEHCATOPOB 3TOH
rpymnsi JomkHo GbiTh He Menee 100 K, a konaencaropos 3T, DTO, K51, K52 u K53 ne menee 1MO. [Tpn
npoBepKe KOHIEHCATOPOB GOMNBILOH €MKOCTH HYXHO YYECTb, YTO an NOMKIIOYEHHH OMMETpa K
KOHZIEHCATOPY, €CITH OH HE OBIT 3aPAXXeH, HAYMHAETCA €0 3apA/Ka, H CTPEJIKa OMMETpa JienaeT 6pocoK B
CTOPOHY HYJIEBOFO 3HaueHMs IIKaiel. 1o Mepe 3apAnKH cTpeska ABHXETCS B CTOPOHY YBEIHYEHHS
conpoTuenenuil. Uem Gonbllle eMKOCTh KOHAEHCATOPa, TEM MeIJIeHHee ABHXeTcs crpenka. Otcuer
COMPOTHBIEHHUS YTEYKH CJIEAYeT NPOHU3BOAUTD TOJBKO IIOCIIE TOO, KaK OHA MPAKTHYECKH OCTAHOBHTCH.
T1pH npoBepke KOHJEHCATOPOB EMKOCTBIO nopsaaka 1000 Mx®d Ha 3T0 MOXeT OTPe6OBATLCA HECKOIBLKO
MHHYT. BHyTpeHHuit 0OpbIB HJIH YacCTHYHAA TIOTEPS €MKOCTH KOHIEHCATOpPOM He MOryT ObITh OOHa-
PY’KEHBI OMMETPOM, JUIS 3TOTO HEOOX0NHM NPHOOP, MO3BONAIOWHHA H3MEPATE EMKOCTh KOHIEHCATOPA.
OmHako OOpsIB KOHZAEHcAaTOpa e€MKocThlo Gonee 0,2 Mk®D MoxeT OBITH OOHApyXeH OMMETPOM MO
OTCYTCTBHIO Ha4aJIbHOTO CKayKa CTPEJIKH BO BpeMs 3apsaaku. ClelyeT 3aMETHTh, YTO MOBTOPHaA Mmpo-
BepKa KOHZAEHCATopa Ha OOpbIB MO OTCYTCTBHIO HAaYaJIbHOTO CKayka CTPENIKH MOXET NMPOM3BOMMTHCA
TOJIBKO TOCJE CHATHS 3apafia, Ul Yero BbIBOIBI KOHJEHCATOPa HYXKHO 3aMKHYTh Ha KOPOTKOE BpeMs.
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70

50

30
20 Ba

10

/
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Puc. 3.2. I'padpuk 3aBHCHMOCTH noka3aHui tectepa 11-20 or émMkocTi KoHIEHCaTOpa.

Ha puc. 3.2 nokasan rpaduk 3aBUCHMOCTH noka3aHu# Tectepa 11-20 ot €MKocTH KOHAEHCaTOpPa,
OH CIpaBeMIHB JUIA Ciiydas YCTAaHOBKH Iiyna oMMerpa B raesno “x1000”. Ecnu xe myn HaxoauTcs B
raesge “x100”, To onpenenénnyio nmo rpadHky €MKocth HeoOXomMMo yBenHuuTh B 10 pa3, a mpu
ycTaHoBKe utyna B raesze “x10” (npu npoBepke KoHAeHcaTopoB ¢ 60mbloi EMKocThI0) - B 100 pas.

3amena konpencatopos. IIpy 3aMeHe KOHIEHCATOPOB, KPOME HOMHHAJIBHOR €MKOCTH H mpe-
NENBHO ONYCTHMOTO HANPSKEHHA, HHOTAA NPHXOXMTCA YYMTHIBATh TEMNEpaTypHbId ko3ddHUHEHT
emkoctd (TKE) - oH sBidercs onpelensiomidM napamMeTpoM JUIA KOHAEHCATOPOB, paboTalomux B
BBICOKOCTaOHIIbHBIX YCTPOHCTBAX, HaIPUMEp, MyIbTHBHOpaTopax, TaMepax, reneparopax, QuibTpax,
KonebarenbHbIX KOHTYpaX, aBTOIEKTPOHHKE H T. . B HHX HYHO NIPUMEHATH KOHAEHCATOPB! C MAJIbIM
TKE, nanpumep, Tuna KT rpynna I133, M33. BecsMa crabunsasl konaeHcaropsl K31 (anamor KCO).

ITpakTHy€ecKH BO BceX OCTabHBIX CITy4asX, KOra cTabHIBHOCTb EMKOCTH HE HIPAeT POJTH, MOXHO
HCIONIB30BaTh KOHAEHCATOPHI JIIOObIX THIIOB, YYHTHIBas JIHIIb HOMHHAILHYIO €MKOCTb H HAlPSHKEHHE.
KoHedHo, AonycTHMa yCTaHOBKA KOHAEHCATOpa C OONbIUMM HampshHkeHHEM, TeM 0olee, YTo Y Takoro
KOH/IEHCATOPa 3HAYHTENILHO MEHBIIIE TOK YTEUKH.

Bo Bcex cnmyyasx KoHAEHCATOPBI ¢ GONBIIMM Pa3GpocoM 3Ha4E€HHS EMKOCTH MOXHO 3aMEHHTH Ha
KOHJICHCAaTOPBI ¢ MEHBIIHMM pa3bpocoM, alOMHHHEBbIE, OKCHAHBIE kKoHAeHcaTopsl (K50-3, K50-6) Ha
NONYTIPOBOXHHKOBBIE U TaHTaN0Bbie (K52-2, K53-1). OxcuaHble nonspHbie KOHAEHCATOPbl JOMYCTHMO
3aMEHHUTDb HeNOIAPHBIMH (OyMaXXHBIMH H KEPAMHYECKHMH), HO 06paTHas 3aMeHa HeXxeJaTebHa.

Ipumeyanne.

Ecnu ipy 3aMEHE pe3HCcTOpa HilH KOHJeHcaTopa Y Bac He okasanocs He06X0aMMOro HOMHHANA, TO
MOXHO NOA0OPaTh HEOOXOAMMBIH HOMHHAJ, TTEM NOCIIENEA0BATEIBHOTO HIIH MapaieNbHOr0 Coenu-
HEHHS NEMEHTOB (1714 00JIErYeHHA Pacy&T0B, MOXHO BOCIIONB30BaThC HOMOTPaMMOii Ha pHc. 3.3).
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0  Puc. 3.3. Homorpamma, ans onpeneneHus
061mei EMKOCTH NMOCIEA0BATEIbHO COCIMHEHHBIX KOHIEHCAaTOPOB
H 001Iero COMpOTHRIICHHA NMapaiiebHO COSANHEHHBIX PE3HCTOPOB.

Ipu onpeneneHuH o0MX MapaMeTpPoB AeTaliei, HOMHHAJIbl KOTOPBIX HMEIOT OAHH NOPAIOK,
nosb3ytorcs mkanamMi OA, OB, OC, a eciii HOMHHAJIBI pa3IMYaloTCA Ha OMH MOPAZOK, TO mKanaMu OA,
OD, OE. [1osscHHM 3TO Ha IpHMEpax.

Ipumep 1. MocnenoearensHo CoeAHHEHB KOHAEHCATOPBl eMKOCTbIO 5 M 20 Mk®D. Ilpunoxus
JIMHENKY K AeNeHHIO S Ha mxanl'e OA u k penenno 20 Ha mkane OD, Ha mkane OE npourem pesynsrar - 4
MKD.

Ipumep 2. [apannenbHo coeaHHEHBI ABa Pe3HCTOPa ¢ HoMuHantamu 7,5 H 5 KOMm. Ipuknaasisas
KpaH THHEHKH K AeNieHHaM 7,5 Ha mkaine OA u 5 - Ha mkane OB, Ha mkane OC cuuTBIBaEM pe3ynbrar - 3
KOM.

Ipumep 3. Kakol eMKOCTH KOHAEHCATOp HEOOXOAUMO BKIIOUHTH MOCIIEAO0BATENLHO C KOH/EH-
€aToOpOM eMKOCTHI0 5,6 nd, 4To6b1 HX 061mas eMKkocTs 6bia 2,5 nd. [puknaabiBas THHEHKY K JCTEHHAM
5,6 Ha mkane OA 1 2,5 - Ha mkane OC, Ha mkane OB npourem-4,5 nd.

Ipumep 4. HyxHo nogobpats ABa pe3ncTOpa OQHOrO MOPAAKa HOMHHAIOB, O0IIEE COMPOTHB-
JieHHe KOTOPBIX NPH NapaslieIbHOM COeAHHEHHH cocTaBmio 661 30 OM. lenenus ¢ undpoii 30 Ha mkane
OC HeT, Mo3ToMY NPHAETCA MONB30BaThCA AeNeHHEM 3,0 TOMHS O TOM, 4TO MOy YEHHBIH pe3y/bTaT Halo
Gyner yMHOXHTb Ha 10. [IpuknagbiBas THHEHKY K 3TOMY JENEHHIO H OBOpPaYHBasA €€ OTHOCHTEIHHO
ZIeneHns, Kak BOKDYI OCH, HaXOAT CONMpOTHBIEHHA pe3ncTopoB mo mkanaM OA u OB, a 3ateM
BBIOHpaloT Hanbonee MpHeMieMblif BADHAHT.
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TIpoBepKa HH3KOUACTOTHLIX Apoccereii H TpaHchopmaTopoB. Kak npasuno, B MaclOPTHEIX
ZIaHHbIX aNMapaTyphl WIH B HHCTPYKUMSX [0 PEMOHTY YKa3hIBAlOTCS 3HAYEHHS CONMPOTHRIEHHIH 06MO-
TOK IIOCTOAHHOMY TOKY, KOTODbIE MOKHO HCTIONIB30BaTh IIPH NPOBEPKe TPaHCHOPMATOPOB H APOCCENeH.

OO6pbIB 06MOTKH PHUKCHPYeETCA 10 GeCKOHEIHO GONMBILIOMY COMPOTHRIEHHIO MEXLY €€ BHIBOJAMH.
EciH e CONPOTHRIICHHE 3HAYHTENHHO MEHbIIIe HOMHHAIILHOTO, 3TO MOXET YKa3biBaTh Ha HATHYHE KOPO-
TKO3aMKHYTHIX BHTKOB. OIHaKo, 4allle BCEr0 KOPOTKO3aMKHYTHIE BHTKH BO3HHKAIOT B HEGONIBILIOM
KOJIMYECTBE, KOTa MPOHCXOMHT 3aMBIKaHHE MEXIY COCEAHHMH BHTKaMH H CONMpOTHBIEHHE 0GMOTKH
H3MEHAETCA He3HAYUTENBHO. [l MPOBEPKHU OTCYTCTBHS KOPOTKO3aMKHYTHIX BUTKOB MOXHO IOCTYIIHTh
crneayomuM obpasom. Y TpaHcopMaTopa BHIOHpaeTcs 06MOTKa ¢ HaHOONBIINM KOJTHYECTBOM BHTKOB,
K OZHOMY M3 BBIBOJAOB KOTOPOH NOAKIIOHAETCS OMMETP C MOMOLIbIO 3aHMa "kpokoaun". Ko sropomy
BBIBOY 3TOH OOMOTKHM NPHKacaloTCs ClIerka BIIAXKHBIM MajiblieM JeBoi pykH. Jlepxka MeTannnyecKuH
HaKOHEYHHK BTOPOTO LyTia OMMETpa TPaBoi PYKO#, MOAK/IIOYAIOT €ro KO BTOPOMY BBIBOTY OGMOTKH, He
OTpBIBaA OT Hero mnanblia jieBoH pykH. CTpeska OMMeTpa OTKIOHAETCA OT CBOENO HayalbHOTO
MOJIOXKEHN, MOKa3bIBas CONPOTHRIECHHE 00MOTKH. Korza cTpenka ocTaHOBHTCA, OTBOIAT MPABYIO PYKY
CO LIYHOM OT BTOPOTO BbIBOZa 0OMOTKH. B MOMEHT pasphiBa LienH, MpH HCIIpaBHOM TpaHc(opMmarope,
4yBCTBYETCA JIETKHH ymap 3/MEeKTpHuUecKHM TokoM 3a cuet JJIC caMOMHAYKUHH, BO3HHKAIOMEH MpH
pa3pbiBe nenu. B cBA3M ¢ TeM, 4TO 3Heprus pa3psaia MH3epHa, HUKaKOH ONaCHOCTH TakKas MPOBEPKa He
npeacrasnger. [IpH HaaMYMM KOPOTKO3aMKHYTHIX BHTKOB B NpOBEpseMOH OOMOTKe MM B APYTHX
obMoTtkax TpaHchopMaropa I/C caMOHHAYKLHH PE3Ko NMANAET H MIEKTPHUECKOTO yAapa He OLYIAeTCs.
OMMeTp NpH 3TOM HYXHO HCIIONb30BaTh Ha CaMOM MEHBILIEM Npefee H3MEPEHH, KOTOPBIH COOTBET-
CTBYET HaHOONbILIEMY TOKY HIMEPECHHS.

Hposepka anonos. [101ynpoBOAHHKOBbIE IHOABI XaPAKTEPH3YIOTCA PE3KO HEMHMHEHHOH BONBT-
aMIrepHOH XxapakTepHCTHKOM. [T03TOMy HX NpAMO¥H H 06paTHBIH TOKH, NPH OIHHAKOBOM IIPHJIO)KEHHOM
HanpskeHuH, pasnmuunsl. Ha 3tom ocnoBana nposepka nnonos oMmerpoM. [Ipsamoe conporueneHue
M3MePSETCA NPH MOAKIIOYEHHH TUIOCOBONO BHIBOa OMMETPa K aHO.ly, @ MMHYCOBOTO BBIBOJIA - K KaTORY
auoza. Y npoGuToro auoaa npsaMoe u o6paTsHoe conpoTusieHHA pasHH Hymo. Ecim anon obopean, 06a
CONpPOTHRIEHHA GECKOHEYHO BEJMKH. YKa3aTh 3apaHee 3Ha4€HHs MPAMOro H 00paTHOrNO CONMpOTHRIE-
HUM WM HX COOTHOLUEHME HENb3A, TaK KAaK OHM 3aBHCAT OT MPWIOKEHHOIO HaNpshHkeHHA, a ITO
HanpsKeHHe y pa3HbIX aBOMETPOB H Ha PasHBIX Npelenax H3MepeHHs padauuHo. TeM He MeHee, y
HCTIPaBHOTO AMOAa 0GpaTHOE COMpOTHBIEHHE AODKHO ObITh Gonbine npamoro (puc. 3.4). OTHOWwEHHE
06paTHOro COMPOTHRIEHHA K MPAMOMY Y AHOJOB, DACCYHTAHHBIX Ha HH3KHE OOpaTHLIE HANPAKEHHS,
Benuko (Moxet ObiTh Gonee 100). VY nuonos, paccyuTaHHBIX Ha GoNbILMe 0GpaTHBIE HAMPAKEHHA, ITO
OTHOILECHHE OKA3bIBACTCA HE3HAYHTEIBHBIM, TaK Kak 06paTHOEe HampskeHHE, MPHIOKEHHEM K JIHOAY
OMMETPOM, MO IO CPAaBHEHHIO C TeM OOpDATHBIM HampAXEHHEM, Ha KOTOPOE AMOJ DAcCYHTaH.

Ipamoe Hanpasienne OGparHoe HanpaslieHHe
K | A
[——1— —-—T

10 + 100 Om - nna repmanunesix (Ge) MaIOMOLIHBIX AHOROB - >100 kKOM
10+ 150 OM -  nns kpeMHHeBBIX (SI) MaTOMOLIHBIX IHOLOB - >1 MOM
2 + 20 OM - A repmanneBbix (Ge) BHIPAMHTENBHBIX AHOAOB - >50 kKOM
5 + 30 OM - qns KpeMHHEBbIX (Si) BHIIPAMHTENBHBIX AHOAOB - >500 kKOM

Ro6p

Puc. 3.4. [Topsnok NpoBepKH AHONOB C YKa3aHHEM MPHOIN3HTENLHBIX 3HAYEHHI
NpAMOTO H 06PaTHOrO CONMPOTHRIEHHA IS HEKOTOPBIX BHAOB JHOIOB.

Meroauka npoBepkH CTaGHINTPOHOB H BApHKAlOB HE OTIMYAETCA OT HM3NOXKeHHOH. Kak
H3BECTHO, €CJIH K MOy TIPHIIONKEHO HAaNpSHKEHHE, PaBHOE HYJIIO, TOK AHOAa Takke OyAeT paBeH Hymo.
Jing mosydyeHHs MpsAMOro Toka HEOOXOAMMO NMPHIIOKHTbL K AHOAY Kakoe-To IOporoBoe HeGombimoe
Hanpskenue. JioboH ommeTp oBecneunBaeT NpHIOKEHHE TAKOro HanpskeHHs. OLHAKO €CH Coenu-
HEHO TOCJIENOBATENLHO M COTIACHO (B OAHY CTOPOHY) HECKOJNBLKO JHOIOB, MOPOTOBOE HAINPSIKEHHE,
Heo6X0lMMOe 1% OTIIHPAHHS BCEX AHOIOB, YBEIHUMBACTCS M MOXKET OKAa3aThCs GOJbIe, YeM Hamps-
JKeHHE Ha KieMMax oMmeTpa. [1o 3ToH npuuKHE H3MEPHTD NMpsMble HANPSHKEHHA JUOAHBIX CTONGOB WK
CEJICHOBBLIX CTOIOMKOB IPH MMOMOLIH OMMETPa OKa3bIBAETCS HEBO3MOXKHO.
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3amena auonos. B GonbuuHCTBE CilydaeB NpH 3aMeHe AUOAOB ObIBaeT JOCTAaTOYHO ONEHHTH
BO3ACHCTBYOIIEE Ha AMOA 0OpaTHOE HaNpAXKEHHE, IPOTEKAIOIIHH Yepes Hero NpAMO# TOK, AOTY CTHMBIR
o6patHbIi TOk (0GpaTHOE CONPOTHRIIEHHE AUO/A) H MAKCHMATIbHBIE YaCTOTHI BO3AEHCTBYIOLIHX Ha AUON
CHIHAJIOB.

Juonsl, myHTHpPYIomHe 0OMOTKH pelie, IpeHa3HayeHble 118 3alHThl TPaH3HCTOPOB OT NPoGos
n3-3a IJ1C caMOMHIYKIMH, BO3HHKaIOLIEH NpH 06eCTOYMBaHHH perne. B Takux ciryyasx ZHOIBI KOIKHBI
HMETb MaKCHMAJIbHO JIOMYCTHMOE 00paTHOE HanpsHKeHHE He MEHee HaNpsHKeHHUA HCTOUHHKA NIUTaHHA B
9TOH YacTH CXEMBI, YaCTOTHBIE CBOHCTBA 3ACh He SABJIAIOTCA CYILIECTBEHHBIMH.

Taxoii mapamerp, kKak 0OpaTHBIH TOK, BaxeH JIHILD B TEX CAy4asX, KOrAa GHOA AOMKEH HaNEXHO
Ppa3BA3BIBATh WIEMEHTHI yCTPOHCTBA B 3aKPHITOM COCTOSHHH.

JUns BeIpAMKTENeH ONpeeAIOLMMH TapaMeTPpaMH ABJSIOTCA NPEAENbHBIH TOK H HAalpshKEHHE.
Tpu ToKax 10 10 A MOXHO MpHMEHATH AHOABI cepuit [1242 + J1247 u nono6HBIe Ha COOTBETCTBYOLIEE
HanpskeHue. [Ipx Tokax 1 + 5 A yno6Ho Hcnons3oBaTs auonsl cepun K202, KJ1226, npu Tokax 0,5 +
1 A - auozubie cbopku cepuii KI1402 + KLI405, a npx MeHpumx ToKax - cbopkn KI1407 unn guoast
K209, KJ1105, 1226 u T. A. ¢ COOTBETCTBYIOLINM OYKBEHHBIM MHAEKCOM B 3aBUCHMOCTH OT Harps-
*eHHs. Bce MolHbIe AHOBI IPH TOKaX BhIMIE 1 A CledyeT yCTaHaBIUBaTh Ha palHaTOPhI.

B MMIy/nBCHBIX H OTHOCHTENIBHO BBHICOKOYACTOTHBIX (CBBILIE HECKOJBKHX KHJIOTEPIL) YCTPOHCTBaX
HEOOXOANMO YCTaHaBIMBATh HMIYJILCHBIE IHOABI, HanpuMmep, cepuii KJ{503, K/1509, 1220 u T.4. Takue
e IHO/bI CICAYET IPUMEHATD B yCTPOHCTBaX C H(POBBIMH MHKPOCXEMaMH.

3aMeHa repMaHHEBBIX JHOAOB KPEMHHEBBIMH JIOMYCTHMA MPaKTHYECKH BCEra, KpOME CIy4aes,
KOria BAXXHO NMPAMOE HaMpsHKeHHE, B OCHOBHOM, KOTJia OHH HCIIONB3YIOTCS KaK MEMEHT CTabHIIH3alnH
Hu3koro HanpskeHus (0,5 + 2 B). Tak, it KpeMHHEBBIX AHOZOB OHO JIEXHT 06BIYHO B npenenax 0,5 + 1
B, a y repMaHHeBHIX COCTaBJIS€T BCEro JHIIbL J0aH Bonbra (0,2 + 0,4 B). B nanHOM ciyyae 3ameHATH
KpeMHHEBBIE THOABI Ha TEPMAHHEBBIC HEJIb3A.

A BOT KpEeMHHEBBIC AMOIbl 3aMEHATb Ha TePMaHMEBBIE HE CJEAYET M3-3a MX 3HAYHTENHLHO
6Gonbiero 06paTHOro ToKa,

Crabuymtponsl. OCHOBHBbIE TMapaMeTpbl 3THX NpPHOOPOB, Y4YHTHIBAEMbie NpH 3aMEHEe -~
HanpskeHUue CTaGHIH3aLMY, MAKCHMAbHBIN MOCTOSHHBIH TOK cTabuiM3aunu u auddepeHuHanbHoOe
conpoTusiieHHe. B GoNbUIMHCTBE CllyqaeB BRXHO HE CTOJBKO CaMO 3HaY€HHe CTaGHIM3HPOBAHHONO
HamnpsOHKeHMs, CKONbKO ero crabunbHocThb, [103TOMy 6e3 0COOBIX COMHEHHMH MOXHO HCIOJB30BAThH
BMECTO YKa3aHHLIX Ha CXeMme CTaGHIMTPOHBI C APYrHM, HO BO3MOXKHO ONHM3KHMM, HampsmieHHEM
ctabunnzauuu. HcknioueHde cocTaBnsiOT NapaMeTpHueckHe cTabunusarops! and muranua TTJI-
MMKpDOCXEM, pacCYMTaHHBIX Ha BeCbMa Y3KHH AManma3oH paboumx HampsbkeHui. B Takux cmydasx
eJIaTeJIbHO YyCTaHOBUTh CTaGHIHTPOH, yKa3aHHbIi Ha cCXeMe.

ITpu 3aMeHe CTaGHIMTPOHOB CIEAYCT YYHTHIBATH H AH(depeHIHaNbHOE COMPOTHBIEHHE - OHO Y
3aMeHsIo1Iero npuGopa He JOHKHO GLITH BhIllle, 4eM Y 3aMEHAEMOrO.

Ilposepka THpHcTOpoB. HeynpapisieMble THPHCTOPHI (ZMHHUCTOPBI) MOrYT GBITH IPOBEPEHBI
TaKUM xke o6pa3oM, KaK AMOIBI, €CIIH HANpsHKEHHe OTIMPaHUA AMHHUCTOpA MEHbIlE HANPAKEHUA Ha
KnemMax ommerpa. Eciu ke oHO Gonbuie, AMHHCTOP NMpH NMOAKIIOYEHMH OMMETpa He OTIHPAeTCH M
oMMeTp B 0GOHX HanpaBleHHAX MOKa3bIBACT OUYCHB GONBILOE CONMPOTHBIEHHE. TeM He MeHee, €ClU
AMHHCTOp MPOOHT, OMMETP ITO PErMCTPUPYET HY/IEBBIMH MTOKAa3aHHAMH NpAMOTo H 06GpaTHOro Conpo-~
THBNICHHUH.

Jins npoBepkH yTpaBiAE€MBIX THPHCTOPOB (TPHHMCTOPOB) ILTIOCOBOH BBHIBOA OMMETpa Noj-
KJ1I04aeTCs K aHOly THPUCTOpPa, @8 MMHYCOBO#H BHIBOA K Katoxy. OMMETp npH 3TOM JOMKEH MOKa3bIBaTh
oueHb GONbINOE CONPOTHRIIEHHE, NMOYTH PAaBHOE GECKOHEYHOMY. 3aTeéM 3aMBIKAlOT BHIBOABI aHOAa M
YNPABAAIOIEro MEKTPOAa THPHCTOPA, YTO AODKHO NPHBOAUTH K PE3KOMY YMEHBIICHHIO COIpPOTHB-
JIeHH$, TaK KaK THPHCTOD OTIHpaeTcs. Ecii nociie 31oro OTKIIOMHTS YNIPaBIAIOHiA 31eKTPOA OT aHOAA,
He pa3spbiBaj LEMH, COCAMHAIOUEH aHOA THPHCTOpPa C OMMETPOM, JUIS MHOTMX THIIOB THPHCTOPOB
OMMeTp OyAeT MPOROMKATH MOKa3bIBaTh HU3KOE CONMPOTHBIICHHE OTKPHITOTO THPHCTOpPA. 10 MPOHC-
XOJMT B TeX Ciydyasx, KOIJa aHOIHBbIH TOK THPHCTOpa OKa3biBaeTcs OOMblie Tak Ha3bIBAEMOTO TOKa
yaepxaHHs. THPHCTOP OCTaeTCA OTKPBITHIM c0s3aTebHO, €CIIH aHOIHBIH TOK GoMblle rapaHTHpO-
BaHHOTO TOKa YaepXKaHHs. 310 TpeboBaHHe ABIAETCA JOCTATOYHBIM, HO He HeoOX0anMBbIM. OTaeNbHbIE
IK3EMILIAPBI TAPHCTOPOB OJHOIO H TOrO K¢ THIIa MOIyT HMETb 3Ha4CHHUA TOKa yAEPKaHHA SHAYUTEIbHO
MeHbILE FapaHTHPOBAaHHOrG. B 3TOM CiTyyae THPHCTOP NpH OTK/IHOYEHHH YHPaBIISIOErO 1EKTpoaa OT
aHOZA OCTaeTCs OTKPHITHIM, HO €CITH PH 3TOM THPHCTOP 3allMpaeTCc H OMMETP NMOKa3hiBaeT 60biioe
COMPOTHBIEHHE, HENB3A CYUTATH, YTO THPHCTOP HEHUCTIPABEH.
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TIpoBepka TPaH3IUCTOPOB, DKBHMBAJICHTHAA CXeMa GHIIONAPHOrO TPaH3HCTOpa MPEACTaBASET
co6oii 1Ba 1HOAa, BKJTIOYEHHBIX HABCTpedy OAHH ApYroMy. Jlis p-n-p TPaH3KCTOPOB 3TH IKBHBAJICHTHbBIE
MOAbl COENUHEHBI KAaTOAaMM, a IS N-p-n TPaH3UCTOPOB - aHonamH. TakuM 006pasoM, mpoBepka
TPaH3HCTOpa OMMETPOM CBOIUTCA K MPOBepKe 0G0HX P-N NMEPEXOA0B TPAH3UCTOPa: KOJLIEKTOp - 6a3a u
3MHUTTep - Ga3a. JIng MPOBEPKH MPAMOTO COMPOTHBICHHS MEPEXONOB P-N-p TPAH3UCTOPa MHHYCOBOH
BBIBOJ OMMeE1pa MOAKMoYaeTcs K 6ase, a IIOCOBON BHIBOA OMMETPa - NIOOYEPEANO K KOJLIEKTOPY H
amutTepy. 1% npoBepkH OGPaTHOTO COMPOTHBNCHHSA NEPEXO0B Kk 6a3e MOAKIIOYAETCS IUIOCOBOH
BBIBOJ OMMeTpa. [IpH MpoBepke n-p-n TPaH3HCTOPOB MOAKIIOYEHHE IIPOU3BOMHMTCA Ha0GOPOT: NpAMOe
COTPOTHBIICHHE H3MePsAeTCA MPH COSAMHEHHH C (a30il IUIIOCOBOrO BBIBOJA OMMETpa, a 0OpaTHOe
COMPOTHBIIEHHE MPH COEIMHEHHH ¢ 6a30i MUHYcoBoro BbIBOAa. [Ipu mpo6oe nepexona ero Npamoe H
00paTHOE CONMPOTHUBIECHHSA OKA3bIBAIOTCA PaBHbIMH Hyimio. IIpH 0OpLIBE mepexona ero npaMoe Compo-
THBICHHE GECKOHEYHO BEHKO. Y HCMPaBHBIX MaJOMOIIHBIX TPAH3HCTOPOB OOPATHLIE COMPOTHBICHHA
MEepeXONOB BO MHOro pa3 Gomblle HX TPAMBIX CONMPOTHBJICHHH. Y MOIIHBIX TPaH3HCTOPOB 3TO
OTHOLICHHE HE CTOMb BEJIMKO, TEM He MeHee, OMMETP MO3BONAET HX Pa3NMuMTh. U3 3KBHBaIEHTHOMH
CXeMbl GHIOIAPHOTO TPaH3HCTOPa BBITEKAET, YTO C IIOMOLIbI0 OMMETPa MOXHO ONpENETHTHL THII
NMPOBOAMMOCTH TPAH3HCTOPa M Ha3HaueHHe ero BHIBOAOB (LOkoieBKy). CHauana OMPENeNsioT THII
MPOBOAMMOCTH H HaXOIAT BbIBOA Gasbl TpaH3KCTOPa. JUs 3TOTr0 OOMH BHIBOJ OMMETPa MOAKIIOYAIOT K
OHOMY BBLIBONY TPAaH3HCTOpa, a IPYrHM BBHIBOZOM OMMETpa KacalOTCA IOOYEPENHO ABYX APYTHX
BBIBOZIOB TPAH3UCTOpA. 3aTeM MePBbIi BLIBOJ OMMETPa ITOKIIIOYAIOT K IPyrOMY BBIBOLY TPAH3HCTOPA, a
IpYTHM BBIBOAOM OMMETpa KacatOTCS CBOGONHBIX BBIBOZOB TPaH3HCTOpa. 3aTeM BHIBOX OMMETpa
MOAKTIOYAIOT K TPETheMY BHIBOJY TPAH3HCTOPA, a IPYTHM BBIBOAOM KacaloTcs ocTanbHbIX. [Tocie sToro
MEHSIOT MECTaMH BBIBOABI OMMETPa H NOBTOPAIOT yKa3aHHbIe M3MepeHHs. HyxHo HaliTH Takoe
MOAKJIIOYEHHE OMMETPA, TIPH KOTOPOM MOAK/IIOYEHHE BTOPOro BHIBOJAA OMMETpA K KaXJOMY M3 ABYX
BBIBOZAOB TPAH3HUCTOPa, HE MOAKIIOYEHHBIX K NIEPBOMY BHIBOLY OMMETpA, COOTBETCTBYET HEOONBILOMY
COMpPOTHRIICHHIO (00a mepexoza oTkphIThl). Toraa BBIBOA TPAH3HCTOPA, K KOTOPOMY TOAK/IIOYEH NEPBbIi
BBIBOZ OMMETPa, ABIIAETCA BBIBOIOM Ga3bl. EC/TH nepBbIH BbIBOJ OMMETPa ABNAETCS IUTIOCOBBIM, SHAYHT,’
TPaH3UCTOP OTHOCHTCA K N-p-n MPOBOAMMOCTH, €CIH MHHYCOBBIM, 3HA4HT - P-N-p NMPOBOXHMMOCTH.
Tenepb HY>KHO ONpEJCNHTh, KAKOH H3 ABYX OCTAaBIIMXCA BBIBOJOB TPAaH3HCTOpa SBIAETCS BBHIBOAOM
KomexTopa. JUis 3Toro OMMeTp NOAKMIOYAeTCA K ITHM ABYM BHIBOZAM, 6232 COSAMHACTCA C ITIOCOBBIM
BBIBOZIOM OMMETpa NPH N-p-Nn TPAH3HUCTOpE HIH C MHHYCOBBIM BBLIBOAOM OMMETpa NpPH p-n-p
TPaH3UCTOPE H 3aMeYaeTCcs CONPOTHBIICHHE, KOTOPOE H3MEPAETCA OMMETPOM. 3aTeM BbIBOJABI OMMETpa
MeHSI0TCA MecTaMH (6a3a ocTaeTcs MOAKIIOUEHHOH K TOMY XKe BHIBOLY OMMETPa, YTO H paHee) H BHOBb
3aMeYaeTcs CONMPOTUBIIEHHE IO OMMETpY. B ToM ciyyae, Koria cONpOTHBIICHHE OKa3bIBAaETCS MEHBILIE,
6a3a GbL1a COEIMHEHa C KOJIIIEKTOPOM TPaH3HCTOPA.

[Tonesbie TPaH3HCTOPHI IPOBEPATH HE PEKOMEHAYETCA.

Ta6u. 3.1. [Topaa0K nOAKIIOYEHHS BHIBOAOB OMMETPA K BBLIBOZAM IIPOBEPAEMOro TPaH3UCTOpA.

Tun OMuTrep - 6aza Konnexrop - 6asa OMHTTE - KOIUIEKTOp
Tpan- Cxema Conporus- Cxema Conporus- Cxema Conporus-
3ucropal MOAKJIIOUCHHUA JIEHHEC MOAKJIIOUEHHSA JICHHC TTOAKJIIOYCHHSA JICHHC
Rnp = Rmp = Rofp =
+@_ 550 Om (Si) ‘Qﬁ 550 Om (Si) 4-@-1— ZL00xOu S|
p-n-p = 2+20 Om (Ge) — 2+20 OM (Ge) >1_ kOM(Ge)**
@_ 0 o o= 100w (S0
- >500 KOM (Si) A@— >500 KOM (Si) —]—@—h i
+ >20 kOM (Ge) + >20 kOm (Ge) o e
‘@j o @' 00 10w 5
— |s:s00mesi | - 5+50 Om (Si) +r@_]_ i
nepen + 2+20 Om (Ge) + 2+20 Om (Ge) 3 (G
o o oy e
+ | >s000om(sH| + >500 kOM (Si) —1—@}( M (Si
4 20 xOm (Ge) h 520 kOm (Ge) 33 xOmiGar,

* - TPaH3HCTOPbI MaloH MOIHOCTH, ** - MOILHBIC TPaH3HCTOPBI.

3amena Tpansuctopos. [Togbop 3aMeHAIOMIMX TPAH3HUCTOPOB CIAOKEH M3-32 GOIBIIOTO YHCIA
TapaMeTpOB, 110 KOTOPBIM OH MPOH3BOAUTCS. CXeMa aHa/IH3a BO3MOXKHbBIX BADHAHTOB TAKOBA:

Bo-nepBbix, BLIOHpaeTCs TPaH3UCTOP C aHANOTHYHOM CTPYKTYPOH (p-n-p HIIH n-p-n NPOBOIH-
MOCTH).
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Bo-BTOpBIX, MPOBOAAT OLEHKY ACHCTBYIOUIMX B y3/1aX yCTPOHCTBa TOKOB H HANPS/KEHUH. Makcu-
MaJIbHO 0Ny CTHMOE HaN psyKEHHE KOJLIEKTOP-IMHTTEP TPaH3HUCTOPa JOKHO ObITh GONbINE, Y4EM MAKCH-
MaibHOe (C y4eTOM nepeMeHHON COCTABIIAIONIEH) HATPKEHHE, ICHCTBYIOIIEE Ha ITOM YYaCTKe.

B y3nax, rae uMeeTcs 3HauMTe/lbHas MEPEMEHHas COCTaBIAIOMAs, €6 HEOOXOMMMO YUHTHIBATEL
npu BeIGOpe TpansucTopa. [IpuMepoM MOTYT CIyHTh NPEAOKOHEUHBIE H JIBXTAKTHBIC KACKALbI yCH-
nuTeneneH 3ByKoBo#i 4acToThl. [TocTOARHOE HANpsHKEHHE, MPHIIOKEHHOE MEXAY KOIEKTOPaMH H IMHT-
TEPaMH TPaH3HCTOPOB B ITHX KackajaX, COCTAB/AET NOJIOBHHY HANpXEHHA HCTOYHHKA ITHTaHHA (PH
OHOMONAPHOM MHTakHH). OHAKO 37ieCh ACHCTBYET NEPEMERHOE HANPAXKEHHE C aMILTHTYIOH, GH3KOH K
MONIOBHHE HANPKEHHA HCTOYHHKA. TakuM 00pa3oM, peanbHO HANpPAMKEHHE KOMLIEKTOpP-IMHTTEP B
JaHHOM Cly4ae M3MEHAETCA MPAKTHYECKH OT HyNs JAO MONHOIO HaNps)KEHHA HCTOYHHKA NMHTAaHMA.
3HaYHT, TPAH3HCTOPEI B OKOHEYHOM H MPEJOKOHEYHOM KacKafle AOKHBI HMETh COOTBETCTBYIOLIEE
MaKCHMaJibHO NOIYCTHMOE HalpsKeHHE KOMIEKTOP-IMHTTEp. AHAIOrHYHBIM 0Opa3oM MpOBEpPAIOT.
MOAXOANT JH TPAH3HCTOP MO MaKCHMAJIBHOMY TOKY KOJUIEKTOpa M IO MOIIHOCTH PacceHBaeMOii Ha
KOTJIEKTOpE.

Bo MHOrHX cify4asix KpHTHYHBIM MOXET OKa3aTbCs BHIOOP TPaH3HCTOPa MO CTATHYECKOMY KO-
¢uumrenTy mepenayn Toka. OfHako NpH GOJBIINX NOTPEONAEMBIX TOKAX MM HU3KOOMHBIX Harpyskax
3HAYEHHE CTaTHYECKOro Ko3(¢hHuHeHTa nepefayd Toka MOXET ObITh YK€ He KPHTHUHBIM. B mobom
cllyyae NpH 3aMEHe CilelyeT OUEHHTH, OOECTIEYHBAIOT M NMpeabIAyiHe KacKaxbsl HeoOXOAUMBIH TOK B
Harpy3ske (110 MOCTOAHHOH M MePEMEHHOH COCTABIAIOIHM) NPH MHHHMAIIBHO JONyCTHMOM 3Ha4€HUH
3TOTrO0 KO3 PuuHeHTa.

U nakonew, HeoGXOAUMO MMPOBEPHUTH, MOIXOAUT JIH 3aMEHAIOLIMI TPAH3HCTOP MO YaCTOTHBIM
XapaKTEPHCTHKAM.

Takum 06pa3oM OCHOBHBIMH [TapaMETPaMH TPAH3HCTOPOB, YYHTHIBAEMBIMH ITPH 3aMEHE ABIIAIOT-
CA, - MakCHMaJIbHO AOMYCTHMBIC HaNpPAKCHHE KOJU]CKTOp-BMPlTl‘ep, TOK KONJIIEKTOpa, paccenBaeMas
MOIIHOCTh KOJIEKTOPA, a Takke CTaTHYeckKHi kodd(HuMEHT mepedaud Toka (B cxeMme ¢ OOmIMM
3MHUTTEPOM). BrIOHpaTh 3aMeHAIOWMH TPAH3UCTOP CAedyeT M3 TOTO XKE K/acca, YTO H 3aMEHAEMBIH
(MaJIOMOILIEBIH, BBICOKOYACTOTHBIH H T. . ), M C TAKHMH XK€ HIH HECKONBKO J1y9IIHMH TapaMETPaMH.

Jins ManOMOIUHBIX TPaH3MCTOPOB B MOJABIAIOIEM OONBIIMHCTBE CIYYaeB MOXHO 3aMEHATH
repManveBble (Hanpumep. cepuiit MIT37, MI142) na kpemunessie (KT361, KT315) coorBeTcTByIoMmIeH
CTpyKTypbl. [IpakTHUECKH BCeraa MOXHO 3amMeHuThb TpaH3ucTtopamu KT3102 (n-p-n) 1 KT3107 (p-n-p)
no0ble ApPYrHe COOTBETCTBYIOLIEH CTPYKTYpbl, KPOME HCHOJB3YyEMbIX B CBEPXBHICOKOYACTOTHBIX
ycTpoHcTBax. Jns KI04eBbIX PEXKHMOB (HalpHMep, B KaCKafiax COIIacOBAHHA C UH(POBBIMH MHKPO-
cXeMaMH) BHIGOp TPaH3HCTOpa He HMEET GONbINOTO 3HaYEHHS, THIUb ObI ObLIH cOOMIOAEHB! TPeOOBaHUS
MO JOMYCTHMOH MOIHOCTH PacCeMBAHHA H OLICTPOACHCTBHIO (3TOMy TpeGOBaHHIO yNOBIETBOPSIOT
TPAH3HCTOPHI, CIENHAIBHO NPeAHa3HaYeHHble U1 pabOThl B HMITYIbCHBIX yCTPOHCTBAX).

BeiBoza 6a3bl TPaH3HCTOPa XKeNaTeNbHO MPHCOSAMHATD B CXEMY HEPBBIMH H OTKIIIOYATh NOCIEA-
HHMH. 3arpeinaeTcs 1101aBaTh HanpsHkeHHe Ha TPaH3HUCTOp, 6a3a KOTOPOTO OTKITI0YEHA.

I1pyu 3aMene TPaH3HCTOPOB CPEAHEH M GONBIIOH MOLIHOCTH CEAYET YYHTHIBAThL PaBEHCTBO HITH
6:1M30CTh TapaMeTPOB 3aMEHAEMOT0 H 3aMEHAIOIEN0 TPaH3HCTOPOB.

Pasymeercs, mydnie 3aMeHATh TPaH3UCTOPBI PaCIPOCTPAHEHHBIX CTaPEIX CEPHIl HA HOBBIE (CM.
Tabn. 3.2), XOTA B HEKOTOPBIX CTY4YasX MPHAETCA HECKOILKO H3MEHHTH PEXHM paboThl TPaH3UCTOPA.

Ta6u. 3.2. 3amena ycTapeBILHX TPAaH3HCTOPOB COBPEMEHHBIMH.

ycTapeBmHit CoOBpeMeHHbIH ycrapeBmui COBpeMeHHbIH

TPaH3HCTOP TPaH3HCTOP TPAH3HCTOP TPaH3HCTOP
MIT9A; MIT10A KT306A +T
MITIIA KT312A =B [1401; 114035

T1416A, b; [1417A; KT326A, b

MII15A; MIT16A,b ) i
MIT20A; MI121B + E KT501A + M 112013, AD KT814A +T
MII25A, b; MIT27A,; KT501A + M; T4A% + 1D KT814A +T;;
MII26A, b; 128 KT502A + E ) KT816A + T
I129A; 1130 KTS502A + E 112023; 112033 KT816A +T
MII35; MII36A KT201A +E 1215 KT837B
MII37A, B; MIT38A KT503A + 1 TI605A; TIG06A KT639A + 1
MIT396; MIT40A; KT502A + E; T1607A; T1608A, b; KT644A + T
MI41A; MIT42A, b KT203A + 11 I1609A, b )
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IIpoBepka cocTaBHBIX TPAH3HCTOPOB. DKBHBAJICHTHAs CXeMa COCTaBHOTO TPaH3MCTOpa
npeacTaBlena Ha puc. 3.5.

Puc. 3.5. DKBHBAICHTHASA CXeMa COCTaBHOTO TPaH3HCTOPa BKIIOYERHOrO mo cxeme Jlapankrrona.

Ta6u. 3.3. [lopsaaok npoBepkH TPaH3UCTOPOB Jlap/IMHEITOHA.

Tun OMutTep - 6aza Kosnexrop - 6aza IOMHTTEP - KOJIIEKTOP
Tpan- CxeMma ConpoTHs- Cxema Conpotus- Cxema Conpotus-
ucropa| MONKIIOUEHHS |  nieHHe NMOAKJIOYEHHS |  nenHe HOAKITIOYEHHS nenue

) MosM27 | 2MO—sM27
%+ _I‘ 500 +550 Owm “hg /| —30K—sks1* | g I+ —>30K—>K51 *
_@+ 600+650 Om +@' oo +f'@'1— oo

n-p-n

* - [IpoBepKy 3THX NEPEXOAOB, CileAyeT MPOH3BOANTH CIEAYIOMUM 00pasoM:

- HOAKJIIOYATE BBHIBOABI TPHOOPA K TPAH3HCTOPY (KaK yKa3aHo B Tabn. 3.3), Ha uudpoBoM Tabno
MOSIBUTCA IEPBOE 3HAYEHHE COMPOTUBIEHHS nepexona (mopaaka 2 MOM), 3aTem Be OTphIBas MBI OT
BBIBOZOB TPAH3HCTODA, 3aMKHHTE Ha KopoTkoe Bpems (0,5 = 1 ¢) Mexuy co6oii urymnsl. [Tocne pasMel-
KaHHS IIYNOB, Ha Tabno MOSBHTCA BTOpOE 3HAYCHHE cOMpoTHRIEHMA (mopsaka 300 kOM), 3aTeM
MOBTOPHTE AEHCTBHE e1é pa3, 3Ha4EHHE CONPOTHRIIEHHA NIEPEX0a AOKHO HAXONUTLCS B npeaenax 30
KkOM, 3aTeM ewwé pas 3aMKkHHTE IIynbl (Ha 3 +4 ¢), B pe3ynbTare Ha i (PpPOBOM Tab0 MOABHTCA YETBEPTOE
3HaYEeHHE COMPOTHBIIEHHA NEPEX0a COCTABHOTO TPAH3HCTOPA.

3naueHHA COMPOTHBICHHI IEPEXOIOB, TPEACTaRNEHHBIX B Tabnuue 3.3, ykasaHbl UL COCTaBHOTO
TpansucTopa Jlapaunrtona- KT898A.

V 3apy0eKHBIX H 0TE€4eCTBEHHbIX aHAJIOTOB ITOTO TPAH3HCTOPA, 3HAYEHNS COIMPOTHBIIEHHH nepe-
XOZIOM HEMHOTO OTIH4atoTcA. [103TOMY €CTh CMBICT CAMOCTOSTENBHO COCTABHTH TAKYIO XK TabHy, 0
BbIIIE NPHBEAEHHOH METOIHKE, [T TPAH3HCTOPOB, C KOTOPhIMH B! yare paGotaere.

Ipumeyanne. H3Mepenne conpoTHBIEHHH NEPEXOIOB COCTaBHBIX TPAH3HCTOPOB J1YYIIIE TPOH3BOANTH
UMOPOBEIM BOIBTMETPOM C BBICOKMM BXOOHBIM COMNPOTHBIECHHEM (B IaHHOM Clydae H3MEpEHHS
TIPOU3BOAWIKCH [HPOBBIM MpHOOpOM B7-40).

3ameHa cocTaBHbIX Tpan3ucropos. [Ipu monGope ananora cOCTaBHOMY TPaH3HCTOpY, CleAyeT
NOMB30BATHCA TEMH XKe MPHHLUMIAMH, YTO H TPH 3aMeHe OOBMMHBIX GHITONIAPHBIX TPaH3HCTOPOB.

Hwmnopruble Tpansucropst BU941Z/ZP/ZPF1, BU931Z/ZP/ZPF1/RPF1, BU930 moxHO
3aMeHHTb Ha oTeuecTBennble KT898A/Al, KT8232A2, KT897A (C97A) u apyrue, wiM Ha [Ba
BKJIIOYEHHBIX 11O cxeMe JlapnuarTona (cM. puc. 3.5 HTabn. 3.4).

Ta6a. 3.4, Tpan3ucTopHas napa, BKJIIOYEHHAs MO cxeMe JlapnHHrToHa.

Tpansuctopnas napa ConpoTHB/IEHHE PE3HCTOPOB Huon
VTI VT2 Rl R2 VD1
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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3ameHa oxHONEPEXOAHBIX TPAH3IHCTOPOB. 3aMEHHTb OIHONEPEXOIHBIC TPAHZHCTOPHI cepHH
KT117, MOKHO ABYMs GUITONAPHBIMU TPaH3HCTOPaMH BKJTIOUEHHBIMH 1O CXEME TOKA3aHHOM Ha pHc. 3.6.
IMapamerps! Tpansuctopos cepiu KT 117 nokasansl Ha c1p. 164.

pC
3
B1

i
!
VT2 i
KT315T

Puc. 3.6. Cxema aranora ofHONEPEXOAHOTO TPAH3HCTOPaA
(Ha PaKTHKE NPUMEHSAIOTCA H APYTHE CXEMBI AHAJIOTa, ¢ HE3HAYUTEIbHBIMH H3MEHCHHAMH).

a) 6) 8)
<]

51@52

3||jliB2
b1
Puc. 3.7, Loxonéeka Tpansucropa KT117:
a - B CTapoM Kkophnyce; 6 - B HOBOM METaJLUTHYIECKOM KOPITyCe; B - B HOBOM ILIACTMAcCOBOM KOpITyCe.

O6mee npumeuanue.

TpaH3KCTOPHI, IMOABI H APYTHE ITONYIPOBOAHHUKOBBIE MPHOOPEI IPH PEMOHTE 3aMEHAIOT TONILKO
NPH BBIKIIOYEHHBIX HCTOYHHKAX THTaHHUA.

Kak npaBuio, BBIBOABI MafglOT Ha paccTosHHH 10 MM oT kopryca (ecnu B TY He oroBopeHo
HHOE). Baxcno, yTo6b! NMpH Malike OCYIMIECTBAANCA TOCTOAHHBIH TENMI00TBOI MEXIY KOPITycOM HOMy-
NPOBOJHHMKOBOTO MPHOOPa H MECTOM MaHKH.

Cnenyer MOMHHTb, YTO MONYNPOBOAHHKOBBIE NMPHOOPHI Pa3spyMIAlOTCA [aXe NPH KpaTko-
BPEMEHHOM MOBHIIIEHHH TeMnepatypsl cBoilie 150° C, nostomMy BpeMs malKkH DOMKHO OBITH MHHH-
ManbHbIM. [Uis maiik OOBIYHO HCIONb3YeTCA MPHIOH ¢ TeMIepaTypoi MIaBIECHHA He MpeBbIalomei
260° C (nanpumep, npumoii [I0C - 40).

TeM, KTO HE 3HAKOM C MEYaTHBIM MOHTAXOM, PEKOMEHAYETCS BBHILICAIIYIO M3 CTPOS OeTaib
NIeYaTHOH IUIATHI BBIKYCBIBATh TaK, YTOOBI B IUIATE OCTAIHCH TPOBOAKH JUIHHOM 5 + 15 MM, K KOTOpBIM H
ClleflyeT MPHNauBaTh HOBYIO A€Tallb, MM BBILCALTYI0 M3 CTPOA AETanb BBIKYCHIBAlOT H3 ILIATHI, a
OCTaTKH €€ BIBOJOB BHINAHBAIOT H YAAIAIOT U3 OTBEPCTHH IUIATHI, B KOTOPbIE YCTAHABIMBAIOT HCITPaB-
HbIH 2IEMEHT.
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4. CIIPABOYHBI MATEPUAJI
4.1. MEXXIYHAPOJIHASI CHCTEMA EJIHHUIL

MesxayHapoAHas CHCTEMa eAHHHI, WK cokpaiuerro CH, yreepxnera B 1960 rony na XI Mex-
ZlyHapOIHOH resepanbHOH KOH(EPEHIIMH [0 MEPaM H BECaM.

B nacrosiee BpeMs B Hay4HO-TEXHHYECKOH, CIPaBOYHOM H yueOHOH nuTepaType QU3HYecKHe
BE/IMYHHBI yKa3bIBalOTCA B €AMHHIAX cucTeMbl CH.

Cucrema CH cTpoHTCS Ha OCHOBHBIX H MPOH3BOHBIX CAHHHIIAX, HA3BaHHA M 0003HAYEHHS KOTO-
PBIX NpHBeZieHH! B Tabnuuax 4.1 n 4.2,

Ta6u. 4.1, OcroBHble exuEHNB cHcTeMbI CUL

Enununa
Bennuuna HaunmMenosanue O603nauenue
Pycckoe Mexnaynapoanoe
Jnupa Merp M m
Macca Kunorpamm KT kg
Bpewms Cexynna c s
Cuila 2NeKTPHYECKOTO TOKa Amnep A ‘A
Tepmonvunamudeckas
TemnepaTypa Kenbbuua Kenbpun K K
KonuuecTso BelecTsa Mons Mons Mol
Cwuna csera Kangena Kn Cd
B cucTeMe ceMb OCHOBHBIX €AHHHIL
- MeTp - ¢IMHHLA ATHHBI,
- KHJIOrpaMM - eIHHHIIA Macchl (BMeCTO “Beca’);
- CeKyHla - e[MHHIA BPEMEHH;
- amrep - €IMHHIIAa CHJIBI TOKA;
- KENMbBHH - ¢AMHHL@A TEMITEPaTyphl;
- MOTb - €IMHHLA KOJIHYECTBA BELICCTRA;
-KaHgena - €AWHHIA CHIIBI CBETA.

KpOMe 3TOro0, HMEIOTCA ABE AONMOJIHHUTE/IbHBIC €AHHHIIBI H3MEPEHHS ~ paliaH H CTEpaiHaH.

Bce ocranbhble eAHEMUBI - MPOM3BOIHbBIE, YCTAHABIMBAIOTCA C MOMOIIBIO (HOPMYN Ha OCHOBE
B3aMMOCBs3eH MEXIY PH3HYECKHMH BETHUHHAMH.

K uHMcTy NMpOM3BOAHBIX OTHOCATCS, HampUMep, Tepu - €IMHHLA YacTOThI, BaTT - €JUHHUA
3NEKTPHUYECKOH MOIIHOCTH, OM - €AHHHLA JTEKTPHUECKOTO CONPOTHRICHHS.

O603nauenns eAHHHIL, NONTYYHBIIHX HAUMEHOBAHHA B 4ECTh YUEHBIX, HanpUMep: Amnep, BonsT,
Owm, 'enpy, mumyT ¢ Gonbmo# 6ykssl (A, B, OM, I'n).

YT06B! yMPOCTHTH HAMHCAHUE M YTCHHE YHCIICHHBIX BEIHYHH, 3HAYECHHE KOTOPBIX BO MHOIO pa3
Gonbile HIH MEHbILIE OCHOBHOH HIIH MPOM3BORHOH €AHHHIBI, BBEACHDI JECATHYHBIE KPaTHbIE H 0B~
HbI€ (2pO6HbIE) NpHCTaBKH (cM. Tabn. 4.3).

Cucrema CH BimoyaeT BoceMb KpaTHBIX (1€Ka, rexTo, kuno, Mera, I'ura, Tepa, ITata, Jkcra) n
BOCEMb JIONIBHBIX (A€1{H, CAHTH, MHJITH, MHKPO, HaHO, ITHKO, (h€MTO, aTTO) MPHCTABOK.

Kak nonb3oBatbes Tabnuuei 4.3, MOACHAIOT clefyOUHe NpHMepBI:

Ikl =1-10] T ]
IMIu=1-10«lu=1-10"T;

IMB =1-107B; B
ImMxB =1-10"mMB=1-10" B;
1n® =1-10Tmxd=1-10" ®;
In® =110 MxP=1-10" .
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Tab6u. 4.2, TpousBoaubie eaunHub cucteMbl CH.

Enunnna
Bennunna Haumenopanune Ob6o3Hauenne
Pycckoe MexnyHapoanoe
YacTora Tepu I'y Hz
Cuna Heroron H N
OHeprHs, pabora, JTxoys Tk J
KOJIHYECTBO TEILIOTHI
MomIHOCTS:
- aKTHBHas Barr Bt w
- peakTHBHas Bap Bap . var
- NOJHas Bonsr-amnep B-A V-A
H
Konnuectso MEKTPHHCCTB, Kynon C
IEKTPHIECKHH 3apAn
DneKTpUUEcKoe HanpsoKeHHE
1P o p ‘ Bonsr B v
anexkTpudeckuit noreHyHan, JJC
OnekrpHyccKas EMKOCTh Dapana [ F
OneKTpHYEeCKOE CONPOTHBICHHE Om Om Q
OnekTpHUecKas TPOBOAHMOCTD CumeHc Cm S
MarHuTHas HHAYKUUA Tecna T T
HHAYKTHBHOCTD,
B3aUMHasA HHAYKUHS Tenpn Tn H
CBeToBO# MOTOK Jliomen JIm Lm
JlaBiieHne IMackanb Ma Pa

Tab4. 4.3. MHOXHTENH U NIPHCTaBKH i 06pa3soBaHHsA [IECATHYHBIX KPATHBIX H JONBHBIX €/IHHHIL.

I' Emmnuna
BennunHa HaumenoBanune O603HaueHne
Pycckoe MexnyHaposaHoe
1 000 000 000 000 000 000 = 10" Oxera ) E
1 000 000 000 000 000 = 10" Ilata I P
1 000 000 000 000 = 10" Tepa T T
1 000 000 000 = 10’ Tura r [¢
1 000 000 = 10° Mera M M
1000 =10’ Kuno K k
100 =10 (TekT0) r h
10=10" (Hexa) aa da
0,1 = 10" (deun) 1 d
0,01 =10° (Canrh) c ¢
0,001 = 10° Munn M m
0,000 001 = 10° Mukpo MK u
0,000 000 001 = 10° Hano H n
0,000 000 000 001 = 10™ IMnko n p
0,000 000 000 000 001 = 10 DeMmTo ¢ f
0,000 000 000 000 000 001 = 10 AtTo a a
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4.2. HAPAMETPbI THPHCTOPOB

THPHCTOP - MOYTIPOBOAHHKOBBIH MPHOOP € IByMs YCTOHUMBBIMU COCTOSHUAMM, HMEIOLIHHA TPH
u Gonee p-n - MEPEXONOB, KOTOPbIH MOMXET MEPEKIIOUATLCA H3 3aKPHITOTO COCTOSHHA B OTKPBITOE H
Hao6opoT. B 3aBucHMOCTH 0T xapakTepa BAX u criocoba ynpaBneHHs, THpUCTODBI IO/Ipa31eNsatoTcs Ha
JMHICTOPBI, TPHO/IHBIE THPHUCTOPHI, He IPOBOAAIIKE B 0OPaTHOM HANpPaBICHHUH, 3alIAPAEMBIE THPHCTO-
pbl, CHMMETPHYHBIE THPUCTOPBI, ONITPOHHBIE THPHCTOPEL.

JuHuCcTOp (AMOMHBIH THPHCTOP) MMEET JiBa BLIBOAA H NEPEKITIOUAETCA B OTKPBITOE COCTOAHHE
HMITY/1bCaMH HanpsOKCHHA 3aaHHON aMTLIHTY/bI.

TpHOAHBIH THPHCTOP, HE NPOBOAALIMI B OOPaTHOM HaNpaBlIeHHH (THPHCTOP), BKJIIOYAETCA HM-
MyIbCaMH TOKa YNPARIECHMU, a BLIKIIOYaeTCA MO0 Mofayeii 06paTHONO HanpskeHHs, THO0 IpephIBa-
HHEM TOKa B OTKPBITOM COCTOSIHHH.

3anupaeMbIH THPHCTOP BBIK/IIOYAETCA C IOMOLIBIO HMITYIbCOB TOKA YTIPABICHHA.

CHMHCTOP (CHMMETPHYHBIA THPHCTOD) ABNAETCA IKBHBAICHTOM BCTPEYHO-TIapalliesbHOro coe-
JMHEHHA - ABYX THPHCTOPOB H CIOCOOEH NMPONYCKATh TOK B OTKPHITOM COCTOSHHH KaK B PSAMOM, TaK H B
00paTHOM HarpaBiieHHsAX. Bx1oyaeTcs CHMHCTOP OfHO- H Pa3HOMONAPHBIMH HMITy/IbCaMH TOKa yIIpaB-
NICHHA.

OnTpOHHBII THPHCTOP (ONTOTHPHCTOP) YNPABIAETCA ¢ TOMOILBIO CBETOBOTO CHIHANA OT CBETO-
JIHOJ1a, PacITON0XKEHHOTO BHYTPH Kopiryca npubopa.

Tepmunbi u GyKBeHHbIe 0603HAYEHHS NAPAMETPOB THPHCTOPOB.

Ieka - TOK BK/IIOYEHHS - HAHMEHBIIHH OCHOBHOH TOK, HEOOXOMHUMBIH i NOJEPHKaHHS TH-
PHCTOpa B OTKPHITOM COCTOSHHH HEMOCPEACTBEHHO I10C/IE OKOHYaHHA NEHCTBHA HMITyNbCa TOKa yIpaB-
JIEHHA NOCTIe NEPEKTIOYeHHs THPHCTOPA H3 3aKPhITOrO COCTOSHHA B OTKPBITOE;

Iya - TOK YAEp>KaHHA B OTKPHITOM COCTOSHHH;

Toc - IOCTOSHHBIH TOK B OTKPHITOM COCTOAHHH;

Loc, cp max - MAKCHMaJILHBIH NOTYCTHMBIH CPEIHHH TOK B OTKPBITOM COCTOSHHH;

Toc, 2 max - MAKCHMaNbHO AOMYCTHMBIH AEHCTBYIOIIHH TOK B OTKPBITOM COCTOSHHH (Uil CHMH-
CTOpOB);

| B - 3aMHPaeMBblii MMITYIbCHBIH TOK (IUIS 3alIMPAaEMBIX THPHCTOPOB);

Ioc, n - MOBTOPSAIOIMIACA MMITYIbCHBIA TOK B OTKPBHITOM COCTOSHHH: HaHOONbIEE MIHOBEH-
HO€ 3HaYeHHE TOKAa B OTKPHITOM COCTOSHHH THPHCTOPa, BKJIIOYas BCE IMOBTOPAIOIIHECS NEPEXOAHbIE
TOKH; °

Ioc,yip - yNapHBIH HEMOBTOPAIOMIMICA TOK B OTKPBITOM COCTOSHHM: HAHOONBIUMI HMITYBCHBIH
TOK B OTKPBITOM COCTOSHHMH, NPOTEKaHHE KOTOPOTO BbI3bIBACT NMpPEBBHIIICHHE MaKCHMAJBHO AOMycC-
THMO#H TeMIepaTyphl Nlepexoia, Ho BO3JACHCTBHE KOTOPOTO 3a BPeMA CIIy>kObI THPHCTOpa NMpeAnonara-
€TCA PEIKMM, C OTPaHHYEHHBIM YHCIIOM NIOBTOPEHHA;

% - TMOCTOSHHBIH TOK THPUCTOPA, 00YCNORICHHBIH MOCTOAHHBIM HANPAXKCHHEM B 3aKpbl-
TOM COCTOSIHHH;

L, - HMITYNBCHBIH TOK B 3aKPBITOM COCTOSIHHH;

Le,n - MOBTOPAIOLIMICSA HMITY/ILCHBIH TOK B 3aKPBITOM COCTOSHHH;

Tosp - IOCTOAHHBIH 0OpaTHLIH TOK;

Ioép,w - HMITYBCHBIH 0OPAaTHBIN TOK;

Iy, 06p,u - HMITyNbCHBIN OOpaTHBIH TOK yTpaBIeHHS,

Iy, o6p,n - MOBTOPAIOIIHICA HMITYILCHBIH OOpATHBII TOK YIIpaBIeHUS;

Iy or - OTHHpaIOMHMA NOCTOSHHBIA TOK YNpaBleHHA: HAHMEHBIIHH MOCTOSHHBIN TOK yIpaB-
NleHHUsl, HeOOXOAMMBIi [U1S BKIIOUCHHS THPHCTOPA;

Iy,or,w - OTHHpaOLIKH UMNYNBCHBIH TOK YIIDaBIEHHS;

Iy.s - 3aMMpaloLUii MOCTOSHHBIH TOK;

Iy » - 3anHparolMii HMITYTbCHBIA TOK YNPaBRICHHA: HAMMEHbIIMH UMITYNbCHBIH TOK yNpas-
JIEHHA, HEOOXOAMMBIN Ui BHIK/TIOYEHHSA THPHCTOPA;

Iy.np.w - MPAMOM MMITYILCHBIH TOK yNpaBIEHHS;

Qexr - 3apsA/ BKIIOYCHHA.

Uac - MAaKCHMAJIbHO IOMYCTHMOE NOCTOAHHOE HAMPSKEHHE B 3aKPbITOM COCTOSHHH;

Us, n - IOBTOpAIOLICECS HMIYNbCHOE HANPSKEHHE B 3aKPHITOM COCTOAHHH - HauGonbiuee
MTHOBEHHOE 3HaYEHHE HaNpSDKEHHs B 3aKPbITOM COCTOSHHH, NIPHKIIAbIBAEMOE K THPHCTOPY, BK/II0Uas
TO/NBKO MOBTOPAIOMIMECS MIEPEXOIHBIE HANPSKEHHUS,

Uesr - oTnHpalolliee MOCTOSHHOE HANPSKeHHe: HaHMeHbilee 3HAYCHHE TPAMOTO HampshKe-
HHsl, HeOOXONMMOE 1A NEPEKTIOYCHHS TMHHUCTOPA U3 3aKPHITOTO COCTOSHUSA B OTKPBITOE;
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Usor - HEOTNHpawee NOCTOAHHOE HaNPAXCHHE: Haubosbiuee 3HaYeHHE npAMOro Hanps-
KCHHs, HEBBI3BIBAIONICE MEPEKIIIOYCHHA THHHCTOPA U3 3aKPBITOr0 COCTOAHHA B OTKPBITOE;

Uy or - OTTIMpaoIEe MOCTOTHHOE HANPSHKEHHE YINPABJIEHHs, COOTBETCTBYIOMEE OTIHPAIO-
uieMy TOKY yNpaBJIeHHS.
wornw - OTIHpalOLlee HMNYILCHOE HANpPsKeHHE YNPaBJICHUs, COOTBETCTBYIONIEE OTIIHPAIO-
weMy HMIYIBCHOMY TOKY YNPaBIEHHUS,
Uosp - IOCTOAHHOE 00paTHOE HANpsKEHHE; -
Uosp,n - MOBTOpAIOIIEECS HMNYIbCHOE 0OpaTHOE HampskeHHe - HauOonmbllee MrHOBEHHOE

3Ha4YeHHe 0GPaTHOro HANPSDKEHHS, IPHKIANBIBAEMOT0 K THPHCTOPY, BKJIKOYas TOJNBKO MOBTOPAIONIMECH
nepexoHbIe HANpPsKCHAUS;
Uy,op,u - 00paTHOE HMITYIbCHOE HANpPsKEHNE YIPABJICHHS;

Uoc - MOCTOSHHOE HAalps>KEHHE Ha THPHCTOPE. 06yCJIOBJIeHHO€ TMOCTOSTHHBIM TOKOM B
OTKPBITOM COCTOSIHHH;,
Uoe, n - HMITYJIbCHOE HAMNPAXXCHHUE B OTKPHITOM COCTOSIHHH - HauboJbIIee MTHOBEHHOE 3Ha-

YEHHE HAIPSIKECHHA B OTKPHITOM COCTOSIHHH, OﬁyCHOBﬂeHHOC HMITYJAbCHBIM TOKOM B 3aKPBITOM COCTOs-
HHWH 3a1aHHOT0 3HAYCHHA, .

Uy - 3amMparolliee NOCTOAHHOE HAMpPKCHHE YNPABICHHA, COOTBETCTBYIONIEE 3aMHpalo-
IEMY NOCTOAHHOMY TOKY yNpPaBIICHHS;
youn - 3amMparolliee MMIYJILCHOE HANPsKEHHE YIpaBlIeHHs, COOTBETCTBYIOLIEE 3aNHpato-
EeMy HMIYJLCHOMY TOKY YIPaBJIeHHS;
Uynpn - IIPsAMOE HMIYNBCHOE HANPsDKEHHE YNPABJIEHH,
Upas - HanpsKeHHE TalbBAHUYECKOH Pa3BA3KH MeXy BHIBOJAAMH YNIPABJIEHHSA H CHIOBLIMH

BBIBOZIaMH (JEMCTBYIOLIEE 3HaYeHHE);

dUs/dt - ckopocTh HapacTaHHs HANPSXKEHHS B 3aKPHITOM COCTOSHHH;

(dUsc/dt)xp - kpHTHYECKAA CKOPOCTh HApacTaHHA HAMpsOKEHHA B 3aKPHITOM COCTOAHHH - HaH-
Gonbluee 3HaUYCHHE CKOPOCTH HAPaCTaHUA HANPSKCHHS B 3aKPLITOM COCTOAHHH, KOTOPOE HE BBI3bIBAET
TEPEKTIOYEHHs THPHCTOPA U3 3aKPHITOTO COCTOSHHSA B OTKPHITOE;

dlec/dt - CKOPOCTH HApPaCTaHHs TOKA B OTKPHITOM COCTOSHHH;

(dloc/dt)xp - KpHTHYECKAs CKOPOCTh HApacTaHHsA TOKAa B OTKPBITOM COCTOSHHM - HamOonbliee
3HayeHHe CKOPOCTH HapacTaHHs TOKA B OTKPHITOM COCTOSIHHH, TIPH KOTOPOM THPHCTOP OCTaeTcs B pa-
GoueM COCTOATHHH;

Poc, cp - CpelHAs pacceMBaeMas MOILHOCTb B OTKPHITOM COCTOSHHMH - NPOM3BENECHHE MTHO-
BEHHBIX 3HaYE€HHH TOKA H HAaNPSDKEHHS B OTKPHITOM COCTOSHHH, yCpEAHEHHOE 10 BCEMY NEPHOLY;

Pyu - HMIYJIBCHasi pacceMBaeMas MOIHOCTh YNpPaBJIeHHs - [POM3BEJEHHE MIHOBEHHBIX
3HaYEHHH TOKa M HANPsXKEHHS YITPaBIICHHS;

toia - BpeMs BKJIIOYEHHS - HHTEPBaJl BpPeMeHH, B Te4eHHE KOTOPOro THPHCTOP BKJTIOYAETCS
HMIYNBCOM TOKa ynpasieHHs. (MHTepsan BpeMeHH H3MepsIOT OT MOMEHTa B Hauajle MMIy/Ibca TOKa
ynpaBieHHs RO MOMEHTA, KOTla OCHOBHOE HampsbkeHHe MOHWXKAETCs N0 3aJaHHOTO HampsKeHHs.
Bpems BxioueHHS MOXeT OBITh ONpe/eNieHo N0 HApaCTaHHIO TOKA B OTKPHITOM COCTOSHMM 10 3a/aH-
HOTO 3HaYeHHuA);

torn - BpeMs BHIKIIOYEHHS - HAMMEHBIIMI MHTEPBASI BpEMEHH MEXIy MOMEHTOM, KOraa
OCHOBHOI{ TOK MOCJIe BHEIIHETO MePeKIIOUeHHs OCHOBHBIX LeneH NOHW3MWICA A0 HYIs, H MOMEHTOM
KOrJa THPHCTOP CNOCOOeH BBIAEPXKHBATh HANPAXKEHHE B 3aKPHITOM COCTOSHHH C OMpeNeNeHHOH CKo-
POTBIO €10 HAPACTaHHH, '

tap - BpeMs HapacTaHus;

ten - BpeMs craja.

tu - JUIHTEJIBHOCTD MMITYJIbCA TOKA HJIH HAaNPSKEHHS B OTKPBITOM COCTOAHHH;

ta - BpEM# 3aJIEPXKKH;

Te - TeMIeparypa OKpy>karolieH cpelbi;

T« - TEMIepaTypa KOpIyca;

Ta - TeMIIEpaTypa nepexona;

RTnx - TEMIOBOE CONPOTHBIICHHE NIEPEXOA-KOPNYC: OTHOUIEHHE Pa3sHOCTH MEXIY TeMIepa-

Typo¥ Iepexoia H TeMIepaTypoH KOpiyca K MOITHOCTH, PacCEHBaEMOH THPHCTOPOM B 3aJJaHHOM pe-
KHME;

Rpars -~ COMPOTHBJICHHE ralbBaHMYECKOH Pa3BA3KH MEXIy BHIBOJAMH YIIPaBJIEHHS H CHIIO-
BBIMH BBIBONIaMH.

Npumeuanne: TIpH npefensHO AOMYCTHMEIX MapaMeTpax k OykBeHHOMY 0603HaYeHHIO fo0aBiseTcs
HHAEKC “max” WM “min” COOTBETCTBEHHO.
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N

3 Tabu. 4.4, XapaKTepuCTUKH AUHNMCTOPOB,
N

flpenentHbie 3Ha4EHNA NapaMeTpoB pexvMa 3neKTpuyeckue 1 BpeMeHHbIe napameTpbi
npw Tc max npu Te = 25°C npu Te max
(dUac/dt)max,
= . Bimke 1
Tun < &g = o | & 2
- H [$) S a2 ] 2 < [$]
npu6opa 5 | <a o | @ Sl o | « = el 2 loo| < < = | 2
E g2 2| ¢ | & Bl g ¢ | 2|28 s|<c2| % = :
s g 8 g g 8 g g | =& B =2 & g g
$ e8| > = Te= | Te= K = - 3 s 2 § " = = 2
= |85 25°C {100°C S8 53
2H102A | 200 10 5 | 2 | o3 | o8 100 f 15[ 02 ] 10| 20 | 4 | 2 fo1+15]| 015 | 05
KH102A 200 10 5 | - - - | 8 | 15 | o2 | 10| 20 | 4 | - fo1+15] 015 [ 05
2H1026 200 10 7 3 05 | 012 | 100 | 15 | 02 | 110 2 40 3 {01+15| 015 | 05
KH1026 200 10 7 - - - 85 1,5 0,2 110 28 40 - 01+15 ] 0,15 0,5
2H102B 200 10 10 4 0,7 0,16 100 1,5 0,2 110 40 40 4 01+15 | 015 0,5
KH102B 200 10 10 - - - 85 1.5 0,2 110 40 40 - 01+15 | 0,5 0,5
2H102r 200 10 14 6 0,9 0,23 100 1,5 0,2 110 56 40 6 01+151] 015 0,5
KH102r 200 10 14 - - - 85 1,5 0,2 110 §6 40 - 01+15 | 0,15 05 TH1
2H1020 200 10 20 8 1,3 0,33 100 1,5 0,2 110 80 40 8 01+15 ] 015 0,5
KH1021 200 10 20 - - - 85 15 0,2 110 80 40 - 01+15 | 0,15 0,5
2H102E 200 10 30 75 2 0,5 100 1,5 0,2 110 75 40 75 01+151 0,15 0,5
2H102X 200 10 30 12 2 0,5 100 15 0,2 110 120 40 12 01+15 ] 0,5 05
KH102X 200 10 30 - - - 85 1,5 0,2 110 120 40 - 01+15 | 0,15 0,5
2H1024 200 10 50 " 15 33 0,83 100 15 0,2 110 150 40 15 01+15 | 015 0,5
KH1024 200 10 50 - - - 85 1,5 0,2 110 150 40 - 01+15{ 0,15 0,5




eel

Taba. 4.5. XapakTepucTHKH 3anUpaeMbiX THPUCTOPOB.

NpepentHbie 3HaYEHUA NapaMeTPOB pexuMa 3neKrpuyeckue N BpeMeHHbIe NapaMeTphbi
npy Tn max npu Tn=25°C npw Tn max
<
g < ] 8 Q 2
Tun = ) < et < = = o % H o
e RN A R AR A A R N A A
El= |2 |8 s|E|5|5|2|5|%|¢ s 1 &S
= >l | e =1 F|s| 2 )|~"
E 23
KY102A 0,05 - 50 5 200 110 0,02 12 0,02 20 25 0,05 20 7 5 20 01
KY102A 0,05 - §0 5 200 110 0,02 12 0,02 20 25 0,05 20 7 5 20 0,1
KY1026 0,05 - 100 5 200 | 110 | 002 | 12 | 002 | 20 25 | 005 | 20 7 5 20 01
KY1026 0,05 - 100 5 200 110 0,02 12 0,02 20 25 0,05 20 7 5 20 0,1
Ky102B 0,05 - 150 5 200 110 0,02 12 0,02 20 25 0,05 20 7 5 20 0,1 ™
Ky102B 0,05 - 150 5 200 110 0,02 12 0,02 20 25 0,05 20 7 5 20 0,1
Ky102r 0,05 - 200 5 200 110 0,02 12 0,02 20 25 0,05 20 7 5 20 0,1
Ky1o2r 0,05 - 200 5 200 110 0,02 12 0,02 20 25 0,05 20 7 5 20 0,1
KY204A 2 60 50 40 20 120 0,36 35 - - 32 2 100 3 4) (5) 10
KY204A 2 60 50 40 20 120 04 35 - - 3 2 150 5 (4) (5) 5
KY204b 2 60 100 40 20 120 0,36 35 - - 32 2 100 3 4) (5) 10 s
KY2045 2 60 100 40 20 120 0,4 35 - - 3 2 150 § 4) (5) 5
KY204B 2 60 200 40 20 120 0,36 35 - - 32 2 100 3 4) (5) 10
Ky204B 2 60 200 40 20 120 0,4 35 - - 3 2 150 5 4) (5) H




- a
w Tabn. 4.6. XapakrepHCTHKH HE3ANMPAEMBIX HMITYILCHBIX THPUCTOPOB MasoH MOLIHOCTH.
&

fipenentHbie 3Ha4eHHA NPAMETPOB PEXHMA JnexTpuueckue n BpeMeHHbie napameTpbl
npu Tn max npu Te = 25°C npu Te max (Tc = 25°C)
< o
— =
Tun § o < ) [ % ? i < E: = % ] ?J
mpubopa | g | | ElE ||| | IS |S|S| 2|El<c|T]|3
= | = £ e gl & & £ £ 8 s | T = g g - o
slel=|2|3|8|s|slel2|2|2|s|2|3|£]|8
glel g = Pl 13|15l |°*
s g R 2 I T i B I
5 -]
§ P
2Y101A oors| 10 | 1 10 | s0o | 10 Jo1s| 100 | 125 | 225 [0075| 12 | (8 2 | 10 | 05 | 05
KY101A 0075 | 50 § 1 10 | 5 | 0 Jo15| 100 | 8 | 225 [oor5| 12 | (100 | 2 | 70 | 05 | 05
2Y1016 0075 | 70 1 10 | 5 | 5 Jo15| 100 | 125 | 225 [oor5| 12 [ (8 2 70 | 05 | 05
KY1016 0075 | 50 1 10| 50 | s |o15]| 100 ] 8 | 225 Joors| 12 | (100 | 2 70 | 05 | 05
2y104r 0075 | 70 1 10 | s0 | 8 | o015 100 | 125 | 225 Joo7r5| 12 | 45 | 2 70 | 05 | 05
Kvi01r 0075 | 50 | 10 { s | 8 | o015 | 100 { 8 | 225 |oors| 12 | (100 | 2 70 | 05 | 05
2v101 0075 | 10 1 10 | 15 | 150 | 015 | 100 | 125 | 225 o075 | 12 | (8 2 |70 | o5 | 05 | Tma
2V101E 0075 | 10 1 10 | 150 | 150 | 015 | 100 | 125 [ 225 o075 [ 12 | (45 | 2 70 [ o5 | 05
KY101E 0075 | 50 1 10 | 150 | 150 | 015 | 100 | 85 | 225 o075 | 12 | (10) [ 2 70 | 05 | 05
2Y101X 0075 | 10 1 10 [ 50 | 10 [o15 | 100 | 125 [ 225 {0075 | 12 | 45 | 2 70 | o5 | o5
2Y101M 0075 | 70 1 10 | s | s0 [ o015 ] 100 | 1256 | 225 | o075 | 12 | (45 | 2 70 | 05 | 05
KY103A — | 8 Jooor ] — {150 - Jo1s| - | 8 | - - - 2 - - fois] -
Kv1038 — ] 70 Jooor| - ]300 |30 o5 - | 0| - - - 2 - - | o015 | 015
Kv1038 — ] 85 Jooor | — |00 | - Joas] - | &5 | - - - 2 - - o5 | -
2Y104A XERIERE 10 { 15 ] 10 ] o2 ]| 10 | 125 2 | o1 | 15 2 o2 |5 os | - | TH2




Gel

KY104A 01 | 70 3 0 ] 5] 10 Jo2] 10] 8 2 [ o1 | 15 2 (o020 ] @5 o5 | -
2Y1045 o1 | 1 3 10} 30 | 10 o2 1002 2 [o1 ]| 15 2 |ow|@sf os | -
KY1046 o1 | 3 0 | 30 | 10 { 02| 10 ] 85 2 | o1 | 15 2 {020 ] @25 | 05 | -
2y1048 01 | 70 3 0 ] 60 | 10 [o2 | 10 |125] 2 | 01 ] 15 2 (020 ] @5 05 | - | T™M2
KY1048 Y K 3 10} 60 | 10 o2 10| 85 2 | o1 | 15 ). 2 [o2 @5y} os | -

2y104r 01 | 3 0 | 100 ] 10 o2 10 |125] 2 | 01 ] 15 2 (o020 @5 05 | -
Ky104r o1 | 1 3 1 {100 ] 10 [ 02| 10 | 8 2 | o1 | 15 2 |02 ] @5 05 | -
2Y106A 0075 | 35 1 |50 50 | 10 [|oa | 0 ]125] 2 |01 ]00]| - 1 | @2 | o1 -
KY106A 0075 | 35 1 | 500 | 50 6 [ 04 | 10 ] 70 2 o1 | (o) [ - 1 | @) | od -
2Y1065 0075 | 35 1 {500 50 [ 10 Jos | 0 125 2 |01 ] o] - 1 ] @ | o1 | -
KY1065 0075 | 35 1 | s00 | 50 6 (o4 | 10 ] 70 2 [ o1 | (9| - 1 | @5 | 01 = | 1us
2Y1068 0075 | 35 1 {500 100 10 | os{ 10 125] 2 |01 ]|n]| - 1 @[ o1 | -
KY1068 0075 | 35 1 {50 | 100]| 6 | os | 0] 70 2 | o1 | (0| - 1] 5 | o1 -

2¥1067 0075 | 35 1 Js00 100/ 10 [os | 10125 2 o1 ] o] - 1 ] (25 | o1 -
KY1061 0075 | 35 1 {500 100 6 | o4 ] 10 | 70 2 | o1 | (o] - 1 1@ | o1 | -

2Y110A 03] 0 | % 1 30| 10| - - j15 ] 2 |03 |5 ]| 1 - - 102 | 02
KY110A oy - Jos | 5 30 ] 0| - -] | 17103 |won]woe! 1 4 |05 02
2Y1106 )| 60 | 50 1 200 10 | - - 11| 2 [ 03 [@s5| 1 - 8 | 02

KY1106 o] - [ os | @ [ 200 0] - — s | 7] o3 |on]e ] 1 % |00s)] 02
2y1108 ©3 | 60 | %0 1 100 ] 10 | - - {125 ] 2 F o3 |5 ]| 1 - 8 | 02

KY1108 03] - [os | & | 100] 0] - - 1| 7] 03 ]| 1 o toos) o2 | oo
2Y111A 3] s0 | 15 | — | 400 | 100 - 0 | 125 | & | (5 | 80 - 14 @) | 1 1
KY111A )| - 15 1 — | 400 | 100 | - 0 | 125 | @& | (15 | 100 | - 1 | @) | 05 | 05
291116 )] 50 | 15 | — | 40| 100 | - 0 | 125 ] 5 | (15 | 80 - 1 ey o1 1
K116 0y | - 15 | — | 200 | 100 - 50 {125 | & [ (15 | 100 | - - 8 | o5 | 05
2Y111B 03] 50 | 15 | — | a0 [ 100 ] - 0 {125 & | ¢s) | s0 - 1 | (00) | 1 1
1111 o» ] 50 | 15 ] — | 40§ 100 ] - 0 | 125 | 5 | (15 | &0 - 1 | (100) | 1 1
KY112A 032 | - 6 | () | 3 075 | 10 | 8 | 24 02 | 08 | 12 7 Ty - | mr
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 Tala. 4.7. XapakTepHCTHKH HE3aMHPaeMbIX HMITYJIbCHBIX THPHCTOPOB CPEaHEH MOLIHOCTH.
o

MpeAenbHbIE 3HaYEHUA NapaMeTPOB peuMa AnekTpuveckue M BpeMeHHbIe napamMeTpsl
npy Tn max npu Tx (Tc) = 25°C npw Tk max

= © gl e boopn A < | o <|s

5 . - = @ 2 | = Q o ;

e | 2 (21 5(e|5|8]8(2|2|2]5)8 S EHEMEEE

SllEjE|2|2|s|ElE 8| _|.|8lgl8|5|FlgnlElE ™
Elelgls|slalél8lsla|alg|ele|lslS|T 585 5!:
5|7 |2 511|387 |93 S12|5|2|27E <8

g == 1>

KY108A 5 80 | 150 | 100 | 1000 ) 500 | 15 S0 {500 ) 90 | 150 | 25 | 45 - | (50) | (50) | — - [(0,15)] 15 2,5 3
Ky108B 5 80 | 150 | 100 [ 1000| 500 | 15 | 50 | 500 { 90 | 150 | 25 | 45 | — | (50) | (50) | — - (O] 35 25 3
KY108E 5 80 | 150 | 100 | 1000 | 500 | 15 | 50 | 500 | 90 [ 150 | 25 [ 45 | — | (80) | (50) | — = 1(03)| 50 2,5 3
Ky108X 5 80 | 150 | 100 | 1000 | 500 | 15 | 50 | 500 | 90 [ 150 | 25 [ 45 { — | (50) [ (50) | — = [{0,1){ 100 { 25 3
Ky108i4 5 80 | 150 { 100 | 1000 500 | 15 | 50 [ 500 | 90 ( 150 | 25 [ 45 { ~ | (50) { (50) | — - 1{0,15)] 35 25 3
Ky10811 5 80 | 150 | 100 | 800 | 400 { 15 | 50 [ 500 | 90 | 150 | 25 | 45 | — | (50) | {50) | — - 1{0,15)} 35 2,5 3
KY108M 5 80 | 150 | 100 | 800 | 400 { 15 | 50 [ 500 | 90 | 150 | 25 | 45 | ~ | (50) { (50) | — - )] 35 25 3

KY108H 5 80 | 150 ) 100 | 800 { 400 | 15 | 50 | 500 | 90 | 150 | 25 | 45 | — | (50) | (50) | — - (03} 35 2,5 3 | TM8
Ky108P 5 80 | 150 | 100 | 800 | 400 | 15 | 50 | 500 | 90 | 150 | 25 | 45 | — | (50) | (50) | — - (03] 5 2,5 3
Ky108C 5 80 | 150 | 100 | 800 | 400 | 15 | 50 | 500 | 90 | 150 | 25 | 45 | — | (50) | (50) | — - {(01)} 100 | 2,5 3
Ky108T 5 80 | 150 ) 100 | 800 | 400 | 15 | 50 | 500 | 90 ] 150 | 25 } 4,5 ~ 1 (50) } (50) | — - 1(0,3)} 100 | 2,5 3
Ky108® 5 80 | 150 ) 100 | 600 | 300 | 15 | 50 |} 500 | 90 | 150 | 25 } 45 | — | (50) } (50) | — - 1(03)% 35 25 3
Ky108L 5 80 | 150 | 100 | 600 § 300 | 15 | 50 } 500 | 90 | 150 | 25 | 45 § — 1 (50) | (50) { — - {(03)§ 100 | 25 3
KY109A (3) j 70 | 12 - | 700} 50 - | 500§ - 85 - - 10151 2 2 1 - - 10 07 -
KY 1096 (3) | 70 12 — 1700 | S0 - [200] - 85 - - [015] 2 2 1 - - 15 0,7 .




Ll

KY109B

=

70

12

600

50

o
o

{

0,15

0,7

2 | 2] 1
Ky108r @ro]12)-]500]5]|-]5s]|-]s]|-[-Jos]2]2[1]-]- 0 (o7 | - |8
2Y201A 2 70|30 |50 (@)|~ |45 |3 {15 [1w0]or]2[z2][2z2!zrn][-11]dt0e]|-
KY201A 2 (503 |50 (8| -]4|5 |3 {es|s|w]or]2{z2]|z2][rn]-110]dtn:eE]-
2Y2016 2 [ 7013050 |25 5| 4] 5| 3 10] 5 [10fo1]2]2[2][rn]-11/[¢t0]E/e
Ky2016 2 |50 [3|50|@y|em| ¢ {53 8|5 [1w0for]2]2[z2][7rn]-110/ g Ele
2Y2018 2 170 3|5 |Gy~ 4a) 53105 [1w0for]2]2]2[r]-7]10/ ce|e]|-
Ky2018 2 150 [3[50|cy| - 45385 [1w0fer]2]2]2([7r]-7]10/ fdton]e!-
2Y2011 2 {703 [5|6o|en| 6|53 [n] 5 [10for]2]2]21]7r]-/]10/(t0g]E/]e
Ky201r 2 {50 [30|5 [@G0|6n| 4|53 [8]|5|w0wfor]2(2]2]7]-110]wg]e]e
2y2011 2 1703 |50 [(oo)) — | 4| 5[ 3 [10]5 [0 o] 2{2]2/[7r]-7{10/ fctoe]e]|-
Ky2014 2 |50 0 fsofaon] - [ 4]5[3fes|sfroforj2f2f2|mn|-]1tjmoje|-] .
2Y201E 2 |70 |30 |50 [(ro0)[(r00)] 4 { 5 [ 3 [10] 5 [10fo1]2]2{z2{7rn]-1]10/ ton]e]!e
KY201E 2 |50 {3 |50 [¢ooyfroop| &4 | 5 | 3 [85 | 5 [10fo1]| 2] 2 2]7n]-/10] g e]|e
2Y201X 2 (703 |5/ f@0] -] 4|53 1|5 [10]e1]|2]z2]2]n]-110]@0es]|-
KY201X 2 (50|30 [50 @0 -] 4|53 (e |5 [10]o1]2]z2]2]n|-]10]0ge]|-
2Y2014 2 [ 70|30 |50 [000] 4 [ 5] 3 105 [10fo1] 2]21]2]7r]-/|1/ dt0®E/e
Ky2014 2 [ 50|30 |50 [00f200] ¢ | 5] 3 ]es] 5 [10]o1]2]2]2]rn}f-11]dt0nle]i®s
2Y201K 2 [0 )30 |50 [@ooy] - [ 4] 5|3 f1m0] 5 10 o1] 2]2]z2]rf-1]1/ @0 eE]|-
KY201K 2 {50 (3 |5/ [@0 -] 4|53 ]8e|5|[w0]e]2]2]|2]rn]-]10]ldge]|-
2y2011 2 [ 70| 30 | 50 [(300)[300)] 4 | 5 | 3 [110] 5 [10]o1] 2] 2]2/]7rn]~/|10/]dte]eE]e
Ky2010 2 {5030 |50 {30000 4 [ 5|3 e |5 |[w0]or]2fz2]z2]n]-1]1]00g]e]|ms
2v203A  {(10) | 60 [100 | 50 [(50) | @ | 20 | 20| ~ J120f¢78] - | - -1 2 | 10]usof | 3] 7 || -
Kv203A | (10) | 60 {100 | 50 [(50) | @ | 20 |20 | — [100 7] — | -} - | 2 | 10 |@s0)| & | 3 | 12 0] -
2v203 | (10) | 60 | 100 | 50 [(t00)| @ |20 |20 | - [x]ars] - [ - |- |2 |0 wsoj@]|3]7 ]|
Kv2036 | (10) | 60 [ 100 | 50, J(100)] (2 | 20 [ 20 | - [100]7s)| - | = | = [ 2 | 10 juse)| 5 | 3 | 12 0| -
2v2038 | (10) [ 60 | 100 | 50 J(150)| 2 | 20 [ 20 | - [120fe78] - [ - | - | 2 |10 juso)| | 3 | 7 |20 ] -
kv2038 | (10)] 60 [ 100 50 [(150] @ [ 20 [ 20 | - [1ooferzs)] = [ - [ = [ 2 [ 10 [aso| 5 | 3 | 12 | (10 | (20)
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8 Ta6n. 4.8. XapakTepHCTHKH HE3aNHUPACMBIX MMITYITHCHEIX THPHCTOPOB CPERHEH MOILHOCTH.

MpeRenbHbie 3Ha4EHHA NAPAMETPOB PEXHMA AneKkTpuyeckue U BpeMEHHbIE NapaMeTphbl
npn Tn max npw Tk (Tc) = 25°C npu Tk max
e [3)
Tun < < o % . § § ols|% moopn B 2 E. % g o P < g. f
nwoopa (B2 | 3 /e |Z|18(2|5|51%5%]| ¢ = /< |T|g|2|Eg|i|z]|¢8
sl |2 S| E1El8l8|=|.| |81 |=|2|snl2|2
s8)S 2|5 5la| 85|82 5|5 E|R|2|2|5|9)12% 5|2
~={r | 2 =] g % % a3 3 8 ; ;‘ a " £ 2 E'
2v20ir Jo)feo [100] 50 [0 @20 20 - {120l -] -] -1-]2]10fwajem]| 3 |7]-
w2sr J(10)f 60 [100] 50 [oo] @ |20 20] - [1e0fors| - -1 - 2 | 10 [@soo] 3 |12 -
v03n | (0)] 60 [100] s0 [y s 20 20 - [s20foos] -1 -1-1-12] 10 won|e]| s |7]-
kv2osn (100 60 [100] 50 [¢so)feso)f 20 [20] - [y - | -] -1 -1 2110 s 3 |12 ] -
e |0 | 60 [100 ] 50 [woyfowoo)[ 20 |20 | - Jumofars)l - | - [ -1-[2 n0fusoj@w]|s 7]
w2k |(10)] 60 [100] 50 [roo)froe)] 20 [ 20 ] - [wwofoursy| - | - | -] -1 2] 10 |wsofg]| 3 | 12 | (10
2v203k | (10) ] 60 J100] 50 feasoyfrsey | 20 [ 20 ] - [z aars] - [ - | -] -] 2 | 10 [wso] ® | 3 | 7 |0
w2k | (0] 60 [100] 50 [soy]sm] 20 [ 20 ] - e o] - [ - | - -1 2| 10 |wsof | 3 | 12 | (19
2vom | (10)] 60 [100] 50 [z00) (200 ] 20 [ 20 ] - [oform| - | - -1 -1 210 |wso|e]| 3 | 7@y
xv2o30 | (10)] 60 | 100 ] 50 {(200){(00f 20 | 20 | - [0 [oamn] - [ - [ - |- [ 2 | 10 [wso] a9 ] 3 | 12 | (10
via |32 |80 [10] 2 [eoo]s0o| - [ro0f1300[as | -] - [o15] 2 [@s|@|100] 5| -] 6 |03] -
w2ia | 32§ 75 J100] 2 [0 50 | - [s00 {1150 85| - | - Joss| 2 |35 o f100] 3 [ -] 45 03] -
v216 | 328 10| 2 [eoo] 50 [ ~ [ 200 600 85| - | - [o15] 2 [@as|@n|100] 5 [ -] 4 o3| -
waisM | 32| 75 [100] 2 [750] 50 | — | 200 [1250] &5 | — | - [o015] 2 {@s o100 3 [ -~ [ 6 o3| - |wme
2¥221B | 32 | 80 {100] 2 |600] 50 | — | 200 |1300] 85 | — | — |015] 2 |35 @0 f100] 5 | - | 15 [ o3| - [TWIO
w2 | 32 | 75 J100] 2 [r00] 50§ — [z00 [1150] 85 | - | - Jois| 2 s en100] 3] - | 24 [03] -
w22iruy} 32 | 75 10| 2 [oo0o] 50 | - [2000s0) a5 | — | - [o1 | 2 [@5|o|100] 3 [ - 03 | -
Kv22iiM)] 32 | 75 |100| 2 |500| 50 | ~ |20 908 | - -01] 2 [39 100 3 | - 03 | -




6cl

Taba. 4.9. XapakTepHCTAKH HE3aNMPACMBIX MHIKOYACTOTHLIX THPHCTOPOB.

Tpenenstbie 3Ha4EHWA NAPAMETPOB PeXUMA 3nekTpuveckue ¥ BpeMeHHbIe NapameTpht
npn Tn max npu Tn = 25°C npu Tn max

< L 5 &

H H S .- <_|o| 2
oo |2 (o a2 <8 2 |22 5| |Boals|=|e]g| ¢ [217F) 8

|| 58 (38| 5 |S|Z|5|2|788| 5 55|38 § |F)¢

H mbdl Y IS O B L = R el Bl 2 |%E

2 - £ )
KY202A (10) 50 25 - § - 100 - 200 (1,5) 100 5 15 - 200 (10) { -
Ky2026 (10} 50 25 - 5 - 100 - | 200 (1,5) 100 5 15 - 200 (10) | -
Ky2028 10) 50 50 - 5 - 100 - 200 (1,5) 100 § .5 - 200 (10) | —
Ky202r {10) 50 50 - 5 - 100 - 200 (1,5) 100 5 15 - 200 (10) | —
2y2021 (0) | 70 100 - 5 - j125) — 300} (15 |[100]| 5 | 75| — 200 (o | -
Ky20211(1) | (10) 50 100 - 4 - 100 - 200 (1,5) 100 5 15 - 200 (10) | -
2Y202E (10) 7 100 - 5 - 125 - 300 (1,5) 100 5 15 - 200 (10) | — | ™3
KY202E(1) | (10) | 50 100 - 5 - f100 ) ~ j20]) (15 [100} 5 | 75| ~ 200 o [ - ™12
2Y202K (10) 7 200 - § = 125 - 300 (1,5) 100 § 75 - 200 (10) | -
Ky202X%(1) | (10) | 50 200 - 5 - 1100 | - 20| (15 [100}) 5 [ 75| - 200 (0) | —
Y2024 ()| 7 200 - 5 - 125 - J300)] (15 j100} 5 | 75| — 200 19| -
Ky202u{1) | (10) 50 200 - 4 - 100 = 200 (1,5) 100 § 75 - 200 (10) | -
2Y202K (10) 7 300 - 5 - 125 - 300 (1,5) 100 § 75 - 200 (10) | —
Ky202%(1) | (10) | 50 300 - 5 - 100 )] - J20] (15 100 5 | 75| ~ 200 10| -




N .
& TaGn. 4.10. XapakTepHCTHKM HE3arMpaeMbIX HU3KOUACTOTHBIX THPHCTOPOB.
o

MpeAentHbIe 3HA4EHNA NAPaMETPOB PEKUMA SneKTpuyeckue  BpeMeHHbIe NapameTpbI
npu Tn max npu Tn=25°C npn Tn max
< b - [
- " o o o [+2]
= a 3 e E < S 2
Tun ] '8 = H s a L3 I
E -m |« S B [3) ao__ Q - Q
Mpubopa | ¢ | o | @' [T3| T |5 1< < |Eg@| T || 8|8 R Dt -
S| sl 5g |88 & |28 || a|==8|l5|5]s|3| § |88«
E T | 88 (g% § |B|=|2|° |52 5|3 |E| 2| & |¢%
a x 3 2 S = o=
° = B =3 g =
2 g =2
2y202A1 (10) 70 300 - 5 - 125 - 300 (1,5) 100 5 75 - 200 (10) -
Kv202n1(1) | (10) | 50 | 300 - 5 “J100 ]| - [200| (15 |100] 5 | 75| - 200 | (10| -
2Y202M (10) 70 400 - 5 - 125 - 300 (1,5) 100 5 15 - 200 (10) - TH3
Ky202M(1) | (10) [ 50 400 - 5 — J100 ] - {200 (05 [100] 5 |75 - 200 oy | - |T2)
2Y202H (10) 70 400 - 5 - 125 - 300 (1,5) 100 5 75 - 200 (10) -
KY202H(1) (10) 50 400 - 5 - 100 - 200 (1,5) 100 5 75 - 200 (10) -
T106-10-1 + 100 + _ _ - - -
T106-10-8 10 85 800 200 50 + 320 160 125 18 25 25 1,5 2 M3
2T112-10-1 + 100 +
2T112-10-12 10 85 1200 150 | 200+ 1000 100 125 | 100 70 1,85 40 3 10 2 63+ 100 3 18
T112-10-1 + 100 +
T112-10-12 10 85 1200 150 50+ 1000 | 100 125 | 100 70 1,85 40 3 10 2 100 3 18 | TU15
T112-161 + 100 +
T112-16-12 16 85 1200 200 50+ 1000 { 100 125 | 100 70 18 40 3 10 2 100 3 1,5
T122-201 + 100 +
T122-20-12 20 85 1200 300 50+ 1000 | 100 125 | 130 80 1,75 60 3 10 2 100 3 0,9 | TU16




Wi

g}giﬁz“ 25 | a5 | 1O | 350 |200+1000f 125 | 125 | 130 [ 0 | 175 [e0 | 3| - 63+100 | 3 | 09 e
s | 5| 85 | oy | 30 |s0wt000 | 125 | 125 | 130 | g0 | 475 |60 [ 3 |10 100 | 3 |os
Tispasasr | 16 | a5 | 290 220 | so-to00 | 100 | 125 [ 150 f 90 | 22 |12 | 4 | 2 100250 | 9 | 1
qaassse | o5 | a5 | gatt| a0 {20160 125 | 125 [ 150 [ 90 | 22 [120| 3 | - 1004150 | 9 | 08
TIRB et | 25 | s | Jomv | 30 |sovto0 | 125 | 125 (10 f o0 | 22 |12 f 4 | 2 150 | 9 |os
Tty | 4 | es | DO | 750 | sowto0 | 125 | 125 |50 | 90 | 175 | 100 | 35| 10 100 | 5 |og
sy | 5o [ 85 | S | s00 [20+t000( 125 | 125 [ 150 | %0 | 175 | 110 | 35 | - 63100 | 6 | 05 | !y
Uit odie s0 | 85 | o0t | 80 | sowt000 [ 125 | 125 | 150 [ 90 | 175 [110 | 35 | 10 100 5 |05
zaptar | s | es | 230 | 380 | so«to00 | 125 | 125 |50 f 90 | 21 |20 | 4 | 2 150 9 | oes
v L e | es | 200 | rso | sowt000 | 125 | 25 [ 210 [ 120 | 21 | 150 | 4 | 20 150 | 9 |05
iy | 50 | 85 | Jo00%| 750 [200+1600( 125 | 125 | 210 | 120 | 21 |50 | & | - 100+250 | 15 | 04 |
Thapootar | oo | a5 | 230+ 70 | sowto00 | 125 | 125 [ 210 f 120 | 20 150 | 4 | 2 150 | 15 | 04
Tty | e3 | 85 | o 11200 | sowt000 | 125 | 125 | 210 | 120 | 195 |50 | 4 | 2 150 | 20 |03
ey | 80 | 85 | [on | 1350 [200+1000| 125 | 125 | 210 | 120 | 195 180 | & | - 63+100 | 6 | 03 |7
ety | oo | 85 | o |10 | sovto00 | 125 | 125 210 [ 120 | 195 |s0 | 4 | 10 10 |6 |03




B Tabn 4.11. XapaKTepUCTHKH CHMUCTOPOB.
)

INpumuannn: *- Tk = 70°C; **- Tk = 50°C; ***-Joc =5 A; ****. Usc = 10 B.

MpenenbHbie 3HaYeHNA NAPaMeTPOB peXuMa SnexTpuyeckue # BpeMeHHbIe NapameTpb!
npu Tn max npu Tn=25°C npw Tn max
lc' Q (3} E é 2
-3 = o= =4 (%]
Tvun < g = = = 5 < 3
Py y =] o < b 28 _| « o Q g * e Q
@ 3 5 g R
Mpubopa | 1o T lgg| g || % || |loa® 2|5 E[2/g|2E|2
< ¥ 85 |g8| 5 || E|E|S|zi8 5151818 ]=°¢%
< 3 - = = = FY=| = ) 2 -
E i3 |12|" 3¢ e
= =) p= =
. g £
2Y208A 5 | 70 100 30* - -t -1 -1 -1t@= fw|-]1w0]-]15]®]| -
KY208A 5 | 50 100 | 30" - -t - -] @ w0 |5~ 10| - |10]¢®]| -
2Y2086 5 | 10 200 3p* - -l -1 -1t -1@{w|-1w|-{w|[e]|-
KY2085 s | s 200 | 30 - e B B M T N AT S IR T A
2Y208B 5 | 70 300 30* - - -1 -1 -1T@ [»s0] -]1w0]-1w]®]| -
Kv2088 5 | 50 300 | 30 - -t~ =-1 -7 @™ lwols=]10] - 150] ¢ | ~
2y208r 5* | 70 400 30 - -1 -1 -1-1T@ tw{ -{w] -{15]e®] -
K208 5 | 50 400 | 30~ - - -1 -1 -1 @ [t [5=]10] - |150] ¢ | -
TCA06-10-1 « 100 +
Teretos | 1| ® 800 10| 25+10 | 20 | 110 | 60 | 45 ] 165 | 75 | 35 | 9 3 | - {15 ] 22 [Tme
2TC11210-1 + 100 + 1 R
orizaonz | 10 | 85 | g0 | 90| 6325 50 | s 185 | 100 | 3 3 | 25
TC112-10-1 + 100 «
Tostatoaz | 1 | 8 t200 | 9 | 25+10 [ so [ 125 | 60 | 45 | 185 00| 3 | 12| 4 [ - | 3 |25 s
TC112-161 + 100 +
Tottzae12 | 18 ] 85 | gp0 | 120 ] 2510 [ 50 | 125 | 60 | 45 | 185 |00 | 3 | 12 | 4 | ~ | 3 |15




-h

£
W

T | 2 [ ss | e |1so | 2se2s | s |25 | 70 | a5 | 185 [1s0 | 35| 12 35 | 13
qoiaaty | 25 | ss | M0 |30 | eae2s | s | 125 | - | a5 | 185 |50 | 35 [ - 35 | 1 |
oy | | es | M a0 | 25e25 | 5o | 125 [ 70 | a5 | 185 |0 | 35 | 12 35| 1
Tty | @ | s | MO | a0 | 25e25 | 63 |25 | 120 | 60 | 185 [ ;0 | 4 | 12 5 | 06s
ooty | 0 | ss | M 1| 63e2s |6 [125| - o0 | tes 20| 4 | - Y
Ty | 0 | es | M0 |30 | 25e25 | 63 | 125 (10| 60 | 185 |20 | 4 | 12 5 | 052
Tty | 63 | es | N0« o0 | 2se2s | 63 [ 125 [120 | 60 | 18 |20 | a5 | 12 7 | om
oty oo | os | 0«0 | 63e2s |6 [125 | = | - | 18 |20 as| - 7 | 034 | TH18
Tty | o | es | MO 7o | 2se2s | 63 | 125 [ 10 | @0 | 18 |20 | a5 | 12 7 | 03
Hpumeuanne.

CuMMeTpHYHBIH THPUCTOP (CUMHCTOP) H3TOTOBIIEH Ha OCHOBE NATHCIONHON KpEMHHEBOM CTPYKTYPBL.

Hns onpenenéHHOCTH NPHUHATO OCHOBHBIE BBIBOJBLI CHMHCTOPA, BKITIOYaEMbIE B LIETb HArpy3kH, o603Haqars tudpamu 1 (K) u 2 (A). Ecnu Mexay
STHMH BEIBOJIaMH MPHIIOKEHO paboyee HANPAKEHHE, & OTKPBIBAIOIIHI HMITYJIbC Ha YNPAB/IAIOLIHHA 3EKTPO He MOAAH, TO CHMUCTOP 3aKPBIT H TOKa He
NPOBOAMT. BKITIOYAIOT (OTKPLIBAIOT) CHMHCTOP MOJa4yeH Ha yNpaBisIOLIMA /1€KTPOA HMIY/IbCa TOKAa OTHOCHTEIBHO BhIBOAA 2. B ToM ciyyae, korna
pabouee HanpsbkeHHe MPHIIOKEHO TTIOCOM K BBIBOAY 2, 8 MUHYCOM - K BBIBOXY 1, TO CHMHCTOpP MOXHO OTKPBITh HMITY/ILCOM JII0G0# nonspHocTH. Ecin
e Ha BBIBOJIE 2 MHHYC, a Ha BeIBoJe | Moc pabouero HampsXEHHsS, CHMHCTOP MOXET GBITh OTKPBIT TONBKO OTPHLATENBHBIM YNPABIAIOIIMM UM-
HyNBCOM. 3TO MO3BONAET YNPOCTHT PETYIHPYIOILYIO annaparypy, paboTalonlyio Ha NepeMeHHOM ToKe. BMecTo HMMY/IBCHOIO OTKPBIBAIOLIETO POKa Ha
YNpPaBIAIOUHH MEPEXo] CHMHCTOPa MOXHO MOJaBaTh MOCTOAHHBIN TOK COOTBETCTBYIOLIEH MOJAPHOCTH. Kak MW TMPHCTOPOM, CMMHCTOPOM 3Hepre-

THYECKH uenecoo6pa3Ho YynpaBjaATb KOPOTKHMH HMITYJIbCAMH B 2+3 pasa Gonbueh BPEMEHH BKIIIOYCHH S npu6opa.

Knaccos no nosropsiouieMycs HMIyJIbCHOMY HanpsAXeHHIO npeaycMoTpeHHo 12: kiace 1 - 100 B; 2 - 200B; + 12 --1200B.

Ipynn no KpHUTHYECKOH CKOPOCTH YBEIHYCHHMsA KOMMyTauHOHHoro HanpskeHus (dUsc/dt)kom npemycmorpenno 7: rpynma 1 - 2,5 B/Mkc;
2 - 4 B/mkce; 3 - 6,3 B/Mkc; 4 - 10 B/Mkc; 5 - 16 B/Mkc; 6 - 25 B/Mke; 7 - 50 B/Mkc;
Tpynn no KPHTHYECKOH CKOPOCTH YBEJIHYEHHS HANpsKeHHs B 3akpbiToM coctofHuu (dUsc/dt)xp npenycmorpenHo 7: rpynna 1 - 25 B/Mxc;
2 - 50 B/Mkc; 3 - 100 B/mxc; 4 - 200 B/Mkc; S - 320 B/Mkce; 6 - 500 B/Mic; 7 - 1000 B/Mmkc;
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: Ta6u. 4.12. XapakTepHCTHKH ONTPOHHBIX THPHCTOPOB.

MpenenbHbie 3HaYeHN NapaMeTPOB peXnMa BnexTpuyecK1e 1 BPeMeHHbIe NapameTpbi
npu Tn max ly. np, n, A npn Tn=25°C npv Tn max
ol ¢ | o ] npn @
sl = Z % Usc=12B - i o2
AL RN H R N EIHHE S
$ 312 33| F S|P |28 2P~ g |=18
<Lz = =3
TOUZAM Y | 10 | a5 | 100) 2s0 | Tl 00 | 10 | 01 o8 | 4 | 14 |3ta| s |28 (1%30) 105 |100]3]3]s
T ne | 125 | 85 | teaw | 350 | By | 100 | 110 0t |08 | 4 |14 |mm2] 80 |25 |0 t0]| 5 |10]3]3]1s
20152256+ | 25 | 70 | 01 o0 | 0} 40 | 100 |15 | 055 | a5 | 185|785 | 150 | 25 | cto) |45 [ 5 | | 3|3 |07
Ty {25 | mo | sorfsoo | 2| 40 | 100 015|055 | as 185|785 150 |25 |28 [10 |5 |60 |3 |3[07
Zorszanec | an | 70 | S0 goo | 39| a0 | 100 o5 055 | a5 | 175|125 | 150 | 25 [0y | 15 [ 5 | B3 |3 foar
icorenl I IR U e IR By 100 | ods | 088 | 45 | 175 | 125 [ 150 | 25 | 28 | 0| 5 |00 |3 |3 oar)
Hidprponiy 70 | $20| 900 | 3¢ 100 | 015 | 055 | 45 | 185 157 | 150 | 25 | 20y [ 15 [ 5 | $271 5 | 5 | o3
R dpreon 70 | S01 600 | 2| 40 | 100 | 015|085 45 | 185 | 167 | 150 | 25 | 3 |15 | 10 | 160 | 5 ) 5 |03
Zovessy ] es [0 | S0 1200| | a0 | 100 |05 | 055 | a5 | 175|198 [ 150 | 25 |20y [ 15 | 5 | x| 5|5 |03
Ty | 63 | o | 30l 1200| 2] a0 | 100 | 045|085 | 45| 175|198 [ 50| 25 | 3 |45 |10 |60 | 5|5 |03
ZIor2e0 s oo | o | S0 a3so | 20| 40 | 100|015 |05 | a5 |47 | 251 |50 | 25 |2y [ 45 | 5 | |5 |5 [0
Totaraney | 80 | 70 | S0 1350 | ) 40 | 100 | 015 | 055 | a5 |75 | 251 | 150 | 25 | 3 |45 |10 ] te0 |5 )| 5 |0
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o0 zZue o2 580 @ s
€5'00 o €502 20 . . f
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4.3. UBETOBASI H KOJOBASI MAPKHPOBKA TPAH3UCTOPOB

B 11BeTOBO#H H KOZIOBOI MapKHPOBKE TPAH3HCTOPOB, TakXkKe KaK H IHONOB H CTa0HIHTPOHOB, HeT
€IUHBIX cTaHaapToB. Kax/blit 3aB0J, KOTOPBIH NPOH3BOAMT TPAH3UCTOPHI, IPUHHMAET CBOH LIBETOBBIE
M KOIOBblE 0603Ha4€HHA. Bbl MOXeTE BCTPETHTH TPAH3UCTOPbI OMHOTO THINA H TPYNNbI, KOTOPBIE H3T0O-
TOBJIEHBI Pa3HBIMH 33BOJAMH M MAPKHPYIOTCS 1O pasHOMY, HJIH pa3Hble TPAH3HCTOPBI, KOTOPbIE Map-
KHPYIOTCS OHHAKOBO. B 3TOM cyuae HX MOXHO OTIMYHMTH TOJBKO IO HEKOTOPHIM JONOJHUTENBHBIM
NPH3HAKaM, TAKHM KaK JUIHHA BBIBONOB KO;UIEKTOpPAa H SMHTTEpa HJIH OKpacka TOpLeBoH (MpoTHBO-
{10JIOHOH BHIBOJAM) IOBEPXHOCTH TPAH3HCTOPA.

MapkHpoBKa TPaH3MCTOPOB OCYLIECTBIAETCS B OCHOBHOM HeTblpbMsA (pHc. 4.1) uau nByms
TOYKaMH, a TaKXe C TNOMOWbI0 KOXOBbLIX 3HakoB (Tabn. 4.13, puc. 4.2 u puc. 4.4).

Tun TpaH3aucTopa fpynna Tpan3auctopa
O603HaueHue MapkupoBka 0O603HaueHue MapkupoBka
KT326 KopuuHesas A Po3oBas
KT337 Kpachas B Yenrtas
KT345 Bexesas B Cunss
KT349 Cunan r bexesan
KT350 Cepas Jal OpaHxeBas
KT351 Xénras E 3nekTpuk
KT352 3enéxasn X CanaroBas
KT363 PosoBas n 3enéHan
KT645 Benas K KpacHasn
KT3107 Tony6asn n Cepas

Mecsl Bbinycka Foa BbINycka
O6o3HayeHne MapkupoBka O6o3HayeHue Mapkuposka
AHBapb BexeBas 1977 Bexesas
®eBpans Cunan 1978 CanatoBas
Mapt 3enénas 1979 OpaHxesan
Anpens KpacHasn 1980 3nekTpuK
Man Canarosas 1981 buptozoBas
WNioHb Cepas 1982 Benas
Wionb KopuuyneBsasn 1983 KpacHasn
ABryct Opanxesas 1984 Kopuunesas
CeHTAbOpL 3neKkTpuk 1985 3enénan
OkTAGpL Benas 1986 Tony6as
Honb6pb Yéntan
[ekabpb Tony6as Puc. 4.1. l{BeTOoBasS MapKHpOBKa TPaH3HCTOPOB

B kopnyce KT-26 (TO-92) ueTblpbMs TOUKaMH.

Tpausuctopsl B kopnyce KT-27 MoryT MapkupoBatbcs HiIH GyKBeHHO-LMOPOBBIM KOLOM (CM.
Tabn. 4.14, u puc. 4.3) U1 KOIOM, COCTOSIIINM H3 FreOMeTpHUYEeCKHX OHTYp (pHc. 4.4).

Tpansucrtops! B kopnyce KT-27 nononHuTensHo MapKHPYHOTCS OKpAIUMBAHHEM TOplla KOpnyca,
NPOTHBOMOJIOKHOTO BbIBOAAM:

KT683 - duoneToBblii;

KT814 - cepo - 6exeBblit;

KT815 - 6enbli, ceprlil HIHM CHPEHEBO - GHOJIETOBBIH;

KT816 - ManuHOBBIH HIH PO30BO - KpacHbIH;

KT817 - cepo - 3enénblif;

KT9115 - rony6oii.

Tpausuctopsl KT8145, KT8155, KT816b n KT8175 nnorna MapkupyioTcs TOJIbLKO OKpaulnBa-
HHEM TOpLIEBOH NOBEPX HOCTH 6e3 HaHeceHus 6yKkBeHHO-LM(POBOTO KOZa.

[Ipumepst MapkHpoBKH TpaH3ncTopoB B kopnyce KT-13 npuBenensl Ha pucyHke 4.4-1. byksa
rpynnsl y Tpansictropos KT315 - HaHocuTes ¢ 60Ky noBepxHocTH, a KT361 - nocepenmne.
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0si

Twn Kog wunu uBeTHaA Touka cOOKY
KT2( - y | TémHo-kpacHan
KT208 [J -
KT209 & v o Cepasi

KT313 (1) 1 Opanxesas
KT326 (M) v Kopuunesas
KT339 (M) A lony6an
KT342 (M) [ Y CuHss
KT399 (M) H -
KT502 » Wéntas
KT503 @ benas
KT3102 (M)* y TémHo-3enéHasn
KT3107 v -
KT3117A1 - -
KT3157 'Y -
KT3166 T -
KT6127 u -
KT632 (1) 1 Cepebpucrasn
KT7638 2 OpanxeBsas
KT7680 r -
KT681 1 -
KT698 n -
Kn103 o -
KN307 (1) B -
KN364* A Tabaunan

Mecsu
Bbinycka

Puc. 4.2. MapkupoBka TpaH3HCTOPOB
B kopniyce KT-26 (TO-92)
ABYMsl LIBETHBIMH TOUKaMH
M KOZOBBIMH 3HAKaMU

‘Ta6a. 4.13. L]BeToBas # KOAORAs MaPKRPOBKA TPAaH3NMCTOPOB B Kopryce KT-26.

Ipynna LiBeTHan Touka cBepxy
A TéMHo-kpacHas
B XKénTan
B TémHo-3enéHasn
r lony6as
A Cunsas
E Benas
b TéMHo-kopu4Hesas

W (--*) Cepebpucrasn
K (- Opanxesasn
) CaeTno-Tabaunas
M (K*) Cepas

(roa u Mecsu BbIycKa onpeaenaered no tabauue 4.14).




1S

Ta6a. 4.14. MapkupoBka roga 1 Mecsna Boinycka no F'OCT 25486-82.

Tun Kop Fon Koa fon Kon lon Kon
KT814 4 1985 T 1991 B 1997 1
KT815 5 1986 ] 1992 C 1998 K
KT816 6 1987 \'4 1993 D 1999 L
KT817 7 1988 w 1994 T 2000 M
KT683 8 1989 X 1995 F 2001 N
KT9115 9 1990 A 1996 H 2002 P
KT940 40

dmomirosuh Bexesbi
Fpynna fon Kon Fon Koa

AHBapb 1 Wonb 7

®desBpanb 2 Asryct 8

MapTt 3 CeHTA6PL 9

Anpenb 4 OkTa6pb o)

Mawn 5 Hos6pb N

WoHb 6 [ekabpb D

~—— KT940A —— A—KT973—B KT9115A

Puc. 4.3. Kozopas MapkHpOBKa TpaH3uciopos B kopnyce KT-27 (TO-126).



- - Genas Benbie
]E; @ wnu wnu
! KpacHas _ KpacHble
St Touka S fled) TOUKM

po3osas - AM
*éntas - BM

o

Kn327 b

KT342BM

Genble

nm |
Kpackbie

TOUKM

I |
J i
KT342B KT350A ———KT3576—— KT361r AM—KT368 —BM

Puc. 4.4. MapkupoBka Tpan3HCTOpoB (uyacth 1).
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- - Genas unu
373 heveaal *ENTan Touka
5 & A

Genbie
fnonock!

—— KT399AM —

KT399A  KN501A KT63261  KT638B1

' Genas
;ﬁ! TOuKa
{ y wm
~ *eénras g
Genbi TouKa 3eNEHLIR
M‘:_'BfgpaT (KENTbiit TPeYronsHIK
ouKa
Topeu)
KT645A A—KT645—Bb
C )

3enéxan
TOYKA

KT3102r'm
Genbin Uger po3cean Todka - A
Bykab! *énTasiTouka -6
/] cwHsstouka -B
&= /
% Genoro /i
Bensle I wn 7|
TOYKM CTansHoro
ugera
KT3109 KT3117A

3enéxas

wnn | I
Xéntas ID 4
L TOYKa
3enéfbii
KBanpar
WK TouKa
KT3117A1 A—KT3126—b KT3128A1 ——KT3157TA— KT3166A  KT6127X

Puc. 4.4. Mapkupogska Tpan3uctopoB (4acTs ).
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Tpamsucropsi 2T117A, 2T1175, 2T117B, 2T117T, KT117A(AM) + KT117T(I'M)

TpausHCTOphI KPpEMHHEBBIE IMHTAKCKALHO-MNIaHAPHEIE OTHOMEPEXOHEIE C n-6a30it.

TIpennasHadeHbl g paGoThl B MAJIOMOLIHBIX F€HEPATOpax.

BbLIMyCKAlOTCS B METANOCTEKIAHHOM Kopiyce ¢ rubkumu BpiBosamu. O6o3HaueHHME THNA
NpHBOAHTCS Ha Koprryce. Llokonépka npuseaeHa Hapuc. 3.7.

JiIeKTPHYECKHE NaPaMETPbl.

Koa¢¢puuuent nepenaqn nanpsxenus npu Usisz = 10 B:
npu T =298 K (+25 °C):

2T117A, 2T117B, KT117A,KT11TB ...t 0,5 +0,7;

2T11TB, 2THTT e ..0,65 +0,85;

KTI1176,KTIITT ............. 0,65 + 0,90.
npu T = 343 K (+70 °C):

2T117A, 2THTB, KTHTA, KT1ITB ... 0,45 +0,7;
2TITB .o .
2T1T . .
KT1175, KTl e bbb ns
npu T = 213K( 45 °C):
2T117A, 2THTBKT117A, KTI17B ....ooniicccicscieceinrens s
2THTB, 2T i .
KT117B, KTI117T ..
Toxk BKIIOYECHHS IMHTTEPA TPH U5152 =10B re 60nee ........................
Tok BuixTIO4EeHHA 3MUTTEpa npH Usis2 = 20 B He Menee
OcTatouHoe HanpsKEeHHE IMHTTEp-6a3a He Gonee:
APU T =213 + 298 K ..ot
npu T =343 K, Is = 10 MA 2T117A, 2T1175, 2T117B,2T117T ......
npu T =343 K, I» = 50 MA KT117A, KT1175,KT117B,KT117T"
Mex6a3oBoe COMPOTHBICHHE: '
npu T =298 K (+25 °C):

2T117A, 2T1176 reereareaeneans SOOI 4 +7,5 kOm;

2THITB, 2TLLTT s cunescsssccmsistt s sasasebssasasessssssassersasssan 6 + 9 kOwm;

KT117A,KT1176 .. 4 + 9 kOM;

KT117B,KT117T ............ bereretaes st ses st saas s sa st s et st s s abR bt et sen s 8 + 12 xOm,
npu T =343 K (+70 °C):

2T117B, 2T117T bbb st 6 + 15 kOMm;

KT117B, KT117T ..ooerecreirernearsseecenenennns ettt st serabeaens 6 + 18 xOm.
npu T =213 K (- 45 °C):

2T117B, 2T1ITT cinccrncncrnen st essssssessse s .3+ 8,5 kOMm;

KT117B, KT1LTT ..coeectrcsinnsensisaseesessaessimsaasssssesecsessessasessrasessasessessescss 4 + 12 xOm.
Temneparypubiif Ko3dHiIHEHT MeX6a30BOTO CONMPOTHBIICHHS ........ovurvrnse 0,1 +0,9 %/ K.
HauGonbiuas yacToTa reHepaimu 200 xI'n.
O6patusiit Tok amMuTTepa mpu UB162 = 30 B He Gotee:

apH T =298 K ......cccevmienrnriarsrenne 1 MKA;

OPH T =398 K ..cocirierircnisnnivesircreninne 10 MxA.
Tox MomynsuuH He MeHee 10 MA.

IpenesbHbIe IKCIUTYATAHOHHBIE IAHHbIE,

TocTosHHOe Mexba3oBoe HanpKeHHe 30B.
MocrosuHoe HanpsxeHue 6a3a 2-aMHTTEP 30B.
TTOCTOSHHBIN TOK IMHTTEPA ......crecerrersiccreeressersssessesssessanssssssesssassssassassesas 50 MA.
Hmnynscueiit Tox amMuTTepa npu Tu < 10 MKC, Q 2 200 ....oveveveireinsceensenenes 1 A
Tocroannas paccenBaeMas MOIIHOCTb IMHTTEDA:

APH T =213 4 308 K cecvvrireeernreirriennieeseneninissssssnssesssanssasrsssesosessasssessssssssas 300 MBT;

npu T =398 K .. 15 MBT.
Temneparypa nepexona ..403 K (+130 °C).
Temneparypa okpyxatolueit cpeas

213 +398 K.
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4.4. 3AMEHA 3APYBEKHbBIX TPAH3UCTOPOB

Tabu. 4.15. BosMoxHas 3aMeHa 3apyOeXHbIX TPaH3HCTOPOB OTE4ECTBEHHBIMH aHAJIOraMH.

-y

Tp P Tp P Boamoxuas T Tp )
3ameHa 3amena i 3aMeHa 3ameHa

AC107 T115A AD1203 n2146 AUY18 N214A BC182L KT342A
AC116 Mn25A ADP665 14036 AUY19 n217 BC183A KT3102A
AC117 140211 ADP666 14031 AUY20 n217 BC1838 KT31026
AC12 MN20A ADP670 M201A3 AUY21 n2106 BC183C KT31028,1
AC122 11150 ADP671 M201A3 AUY21A n2106 BC184A KT31028
AC124 14021 ADP672 2023 AUY22 n2106 BC184B KT3102E
AC125 MN206 ADY27 17038 AUY22A n2106 BC192 KT3516
AC126 MN206 AF106 13286 AUY28 n217 BC212A KT31076
AC127 14046 AF106A 13288 AUY35 T806A BC2128 KT31071
AC128 14021 AF109 T328A AUY38 78068 BC212C KT3107K
AC141 T4046 AF139 13466 BC11/16 KT638 BC213A KT31076
AC141B 14046 AF178 13096 BC100 KT605A BC2138 KT31071
AC142 14021 AF200 .| IT328A BC101 KT301E BC213C KT3107K
AC150 MIT1080 AF201 T328A BC107A KT342A BC213L KT343A
AC152 14021 AF202 T328A BC107AP KT3102A BC216 KT351A
AC160 n28 AF239 [T346A BC1078 KT3426 BC216A KT351A
AC170 MIT108M AF239S T346A BC107BP KT31026 BC218 KT3406
ACI71 MIT108r AF240 73466 BC108A KT342A BC218A KT3406
AC176 T404A AF251 [T346A BC108AP KT31028 BC223A KT6606
AC181 T4046 AF252 T346A BC1088 KT3426 BC2238 KT6606
AC182 MN206 AF253 T328A BC108BP KT31028 B8C226 KT3516
AC183 MN36A, MM38A } AF256 73486 BC108C KT3428 BC226A KT3516
AC184 4021 AF260 N29A BC108CP KT3102r 8C234 KT342A
AC185 14041 AF260 n3o BC109B KT3426 8C234A KT342A
AC187 14046 AF266 M426, MN20A § BC109BP KT31020, U BC235 KT3426
AC188 T402E AF271 73228 BC109C KT3428 B8C235A KT3426
AC540 MN396 AF272 13228 BC109CP KT3102E, K BC237A KT3102A
AC541 MN396 AF275 13226 BC119 KT6306 BC2378 KT31026
AC542 MN396, MN41A JAF279 330" BC140 KT630I,8 BC237C KT31026
ACY24 MM266 AF280 T3304" BC141 KT630r BC238A KT3102A, KT845A
ACY33 14024 AF426 13226 BC147A KT373A BC2386 KT31028
AD130 n217 AF429 13226 BC1478 KT3736 8C238C KT31028, 1
AD13 n217 AF430 13228 BC148A KT373A BC239A KT31020
AD132 n217 AFY11 MM313A BC1488 KT3736 BC2398 K731028
AD138 n216 AFY12 13286 BC148C KT3738 BC239C KT3102E
AD139 n213 AFY13 13058 BC1498 KT3736 BC250A KT361A
AD142 12106 AFY15 n3o BC149C KT3738 BC2508 KT3616
AD143 n2108 AFY29 73056 BC157 KT3611 BC285 n308
AD145 N2108, M2168 | AFZ11 13096 BC143 2108 BC300 KT6306
AD148 17038 AL100 78068 BC158A KT3498 BC301 KT817A
AD149 17038 AL102 78068 BC160-6 KT9336 BC307A KT31076
AD150 rT703r AL103 18066 BC1616 KT933A BC3078 KT31071
AD152 14036 ASX11 MnN426 BC167A KT373A BC307C KT31071
AD155 T403E ASX12 MN426 BC1678 KT3736 BC308A KT31077
AD161 77054 ASY26 MIM42A, MM20A § BC168 KT373A BC3088 KT31078
AD162 rT703r ASY31 MM42A BC1688 KT3736 BC308C KT3107K
AD163 n217 ASY33 MIM42A, MM20A § BC168C KT3738 BC309A KT3107E
AD164 14036 ASY34 MM42A, MN20A § BC1698 KT3736 BC3098 KT3107K
AD169 T403E ASY35 M426, MM20A § BC169C KT3738 BC309C KT31070
AD262 n213 ASY70 Mn42 BC170A KT3756 BC320A KT31076
AD263 M214A ASY76 714036 BC1708 KT3756 BC3208 KT31070
AD301 17037 ASYT7 74037 BC171A KT373A BC321A KT31076
AD302 216 ASY80 714036 BC1718 KT3736 BC3218 KT31071
AD303 n217 ASZ15 M217A,FT701A §BC1T2A KT373A BCI21C KT3107K
AD304 na7 ASZ16 n217a BC1728 KT3736 BC3228 KT3107K
AD312 nz1e AS217 N217A BC172C KT3738 BC322C KT31070
AD313 n217 ASZ18 M2178, IT701A § BC1738 KT3736 BC327-16 KT686A
AD314 N217,1T701A  §ASZ1015 n2178 BC173C KT3738 BC327.25 KT6866
AD325 nN217,7T701A  §ASZ1016 n217e BC174 KT3102 BC327-40 KT6868
AD431 n213 ASZ1017 n2178 BC177AP KT3107A, A1 BC328 KT313
AD436 n213 ASZ1018 n2178 BC177VIP KT31076, B1 BC328-16 KT6860
AD438 n214A AT270 MMN426, MM20A | BC178A KT3498 BC328-25 KT6860
AD439 n215 AT275 M426, MM20A § BC178AP KT31078 BC328-40 KT686E
AD457 n214A AU103 [T810A BC178BP KT31070 8C337 KT31026
AD465 n2136 AU104 [T810A BC178VIP KT31078,T BC337-16 KT660A
AD467 N214A AU107 [T810A BC179AP KT3107T. 4 BC337-25 KT660A
AD469 n215 AU108 18066 BC1798P KT3107X, A BC337-40 KT660A
AD542 n217,rT701A  JAU110 18060 BC182A KT3102A4 BC338 KT645, KT646
AD545 n2106 AU113 [T810A BC182B KT31026 BC338-16 KT6606
AD1202 n2136 AUY10 [1608A, (T905A J BC182C KT31026 BC338-25 KT66C6




Tpansucrop | B Tp p | B Tpanaucrop | B Tp p | Be.
3amena 3amMena 3aMeHa 3ameHa

BC33840 KT6636 BCP628B KT3736 BD140-10 KT639XK BD618 KT8168
BC355A KT3526 BCP628C KT3738 BD142 278196 BD619 KT8171
BC355B KT352A BCF32 KT3172A9 BD148 KT8056 BD620 KT816r
BC3828 KT31026 W31 KT3130039 BD149 KT8056 BD813 KT815A
BC382C KT3102r BCW33LT1 KT3130E9 BD165 KT815A, KT728A § BD814 KT814A
BC383B KT31020 BCW47 KT373A BD166 KT8146, KT720A § BD815 KT8156
BC383C KT3102E BCW48 KT3736,B BD167 KT8156 BD816 KT814B
BC384B KT31020 BCW49 KT3736,B BD168 KT814B,KT722A | BD817 KT815B
BC440 KT630 BCW57 KT3611 BD169 KT815B BD818 KT814r
BC451 KT31028 BCW58 KT361E BD170 KT814r, KT724A § BD825 KT646A, 2T642A2
BC453 KT31020 BCW62A KT361M BD175 KT8176 BD826 KT6396
BC454A KT31076 BCW63A KT361r BD176 KT8166 BD827 KT646A
BC454B KT31071 BCW71 KT3139A BD177 KT817B BD828 KT6394
BC454C KT3107K BCW72 KT31396 BD178 KT816B 80840 KT6398
BC455A KT31070 BCW73 KT31398 BD179 KT8171 BD842 KT6394
BC455B KT3107r, 4 BCX53 2T664A9 BD180 KT8161 BD875 KT972A
BC455C KT3107K BCX56 KT665A9 BD181 KT8196M BD876 KT973A
BC456A KT3107E BCX70 KT3153A9 BD182 KT819BM BD933 KT8176
BC456B KT3107XK, U BCY10 KT208E BD183 KT819rM BD934 KT8166
BC456C KT3107N BCYN KT2080 BD201 KT8198 BD935 KT8178
BC513 KT345A BCY30 KT20801 BD202 KT818A, B BD936 KT78168
BC516 KT686K BCY31 KT208M 80203 KT819r BDY37 KT817r
BC517 KT645A BCY32 KT208M BD204 KT8186, B BD938 KT816I
BC526C KT3107A1, i1 BCY33 KT208r BD216 KT809A BD944 KT837¢, K185661
BC527 KT3426, B BCY34 KT2081 BD223 KT837H, KT856A1] BD946 KT837®, KT89%6A
BC527-6 K1629A2 BCY38 KT5014 BD224 KT837¢ BD948 KT8370,KT89%66
BC527-6 KT6112A,6 BCY39 KT501M B8D225 KT837C BD949 KT8196
8C527-10 KT61128 BCY40 KT5014 BD226 KT9434 BD950 KT8186
BC546A KT5034 BCY42 KT3126 80227 K76396 BD951 KT8198
BC546B KT31 78 BCY43 KT312B RD228 KT9436 BD952 KT8188B
BC546C KT31178 BCY54 KT501K BD229 KT6394 BD953 KT819r
BC547A KT3102A, KT645A BCY56 KT312B BD230 KT9438 BD954 KT818r
BC5478 KT3102b, BM BCY58A KT342A BD233 KT8176 BDT91 KT8196
BC547C KT3102r, BM BCY58B KT3426 BD234 KT8166 BDT92 KT8186
BC548A KT3102A, BM BCY58C KT3426 BD235 KT817B BDT93 KT819B
BC54883 KT3102B, BM BCY58D KT3428 BD236 KT8168 BDT94 KT8188B
BC548C KT3102r, BM BCY59 KT3102A BD237 KT817r BDOT95 KT819r
BC549A KT31024, BM BCY69 KT3428 BD238 KT8167 BDT96 KT818r
BC549B KT3102[3, BM BCY79 KT31076 BD239,A KT8178 BOV64 KT81598
BC549C KT3102E, AM BCY90 KT208E BD240,A KT816B BDV65 KT81588
BC550A KT3102AM BCY90B KT5011 BD240B KT819r BOV91 KT8196
BC550B KT31026M BCY91 KT208E BD242 KT816A BOV92 KT8186 -
BC550C KT31026M BCY91B KT5011 BD242B KT818r BOV93 KT8195
BC556A KT5020 BCY92 KT208E, 2T3152A § BD246 KT818AM BDV94 KT818B
BC5568 KT5020 BCY92B KT50104 BD253 KT809A BDV95 KT819r
BC556C KT5020 BCY93 WT208K BD291 KT819A BOV9% KT818I
BC557 KT3614 BCY93B KT5010 BD292 KT818A BDOW22 KT8186M
BC557A KTG686 BCY%4 KT208K BD293 KT8196 BDW51 KT819AM
BC557B KT668B BCY94B KT501N BD294 KT8186 BOW51B 2T819A
BC557C KT31071 BCY95 KT208K BD295 KT819B BOWB4A KT896A
BC558A KT31077 BCY95B KT501M BD29%6 KT818B BDWBE5A KT8106A
BC558B KT31073 BD109 KT8056 BD375 KT943A BDX25 KT8056, KT808A
BC558C KT3107K BD121 KT902A BD377 KT9436 BDX53 KT829r
BC559A KT3107E BD123 KT902A, KT8056§ BD379 KT943B BDX53A KT8298
BC5598 KT3107K BD130 KT8196M BD386 KT644b, KT629A2 | BDX53B KT8296
BC559C KT310701 BD131 KT9438 BD433 KT817A BDX53E KT829
BC560A KT31076 BD135 KT8156 BD434 KT816A BDX54 KT8531°
BC560B KT31071 BD135-6 KT343A BD435 KT817A BDX54F KT712A
BCS60C KT31071 BD136 KT626A, E BD436 KT816A BDX62 KT8250
BC635 K15036 BD136 KT6100A, KT8146§ BD437 KT8176 BDX63A KT827A
BC636 KT684A BD136-6 KT6396 BD438 KT8166 BDX77 KT819r
BC637 KT503r BD136-10 KT6398 BD439 KT8178 BDX78 KT818r
BC638 KT6846 BD136-16 KT639A BD440 KT8168B BDX91 KT8196M
BC639 KT503E, KT645A § BD137 KT8158 BD441 KT817r BDX92 KT8186M
BC640 KT684B BD137-6 KT9436 BD442 KT816I BDX93 KT819BM
BC847A KT3189A9 BD138 KT814B BD466 KT9736 BDX94 KT818BM
BC847B KT318969 BD138 KT9266, KT6104A § BD534 KT837A BDX95 KT819MM
BC847C KT3189B9 BD1386 KT6390 BD536 KT8376 BDX% KT818I'M
BC857A KT312969 BD138-10 KT639E BD611 KT817A BOY12 KT8056
BC857B KT3129r9 BD138-16 KT639r BD612 KT816A BDY13 KT8056
BC858A KT3129B9 BD139 KT815I BD613 KT817A BDY20 278198
BCP627A KT373A BD139-6 KT943B BD614 KT816A BDY23 KT803A
BCP627B KT3736 BD140 KT626B, X BD615 KT8176 BDY24 KT808A
BCP627C KT373B BD140 KT6108A, KT814I" § BD616 KT8166 BDY25 KT812B
BCP628A KT373A BD140-6 KT639E BD617 KT817B BDY72 KT805A
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TF 3ameHa " 3amena Tpatsucrop sameHa T hd 3amena
BDY73 KT819BM K16116 BSX53A KT340A BU508AD KT8121A (A1)
BDY78 KT8056 KT618A BSX59 KT928A BU508D KT872B
BDY79 KT805A KT6129A9 BSX61 - [kTo28A BUS08DR KT872B, KTB114A
BDY90 KT945A, KT908A KT315A BSX62 KT8016 BU508F1 KT8127A1
BOY91 KT945A, KT90BA KT3156 BSX63 KT801A BU5131A KT81088
BDY92 KTS08A, KT9086 KT315B BSX66 KT306A, BU603 KT8108B1
BDY93 KT812A, KT828A KT3157 BSX67 KT306A. BUG06 KT840A
BOY94 KT812A, KT7045 Kn302a1 <1 § BSX80 KT3756 BU607 KT8406
BDY95 046 KT3726 BSX81A KT3756 BU608 KT848A
BDY98 278416 KT3198A BSX89 KT616A BU706D KT8127A1
BF111 KT611A KT31986 BSX97 KT317A BU9212PFL  |KT898A
BF114 KT8 111 KT3198B BSXP59 KT928A BU9212PF1 KT890B
BF137 KT611r KT3198I BSXP60 KT928A BU930 KT892A
BF140A KT611B KT3187A9 BSXP61 KT928A BU330ZP KT8908
BF173 KT3398 KT3191A9 BSXP87 KT340B BUS302P KT890B
BF177 KT602A, KT671A2 KT630E BSY17 K76166 BU931 KT892b
BF178 6111 KT610A BSY18 KT6166 BU931Z KT897A
BF179 KT68262 KT611r BSY26 KT340B BUS31ZP KT898A
BF179B KT6116 KT3516 BSY27 KT3408 BU931ZPF1 KT898A1
BF179C KT618A KT3516 BSY34 KT608A BU932Z KT78926
BF186 KT611r KT3516 BSY38 KT340B BU%41Z KT8231A
BF197 KT339r KT326A BSY39 KT3406 BUT18,A KT868A
BF199 KT339AM KT3266 BSY40 KT343A BUT18F (A) KT868A
BF208 KT339A KT340B BSY41 KT3436 UT22B KT8126A
BF223 KT3398 KT368A BSY58 KT608A BUTS6 KT8118A
BF240 KT312B KT355A BSY62 KT6166 BUTS6A KT839A, 2T839A
BF254 KT339AM KT3117A BSY72 KT352A BUT92A 2T891A
BF257 KT611r KT3266 88Y73 KT3126 BUW24 KT862B, 2T862B
BF258 KT6046 KT630r BSY95 KT3408 BUW36 KT856A, 2T856A
BF259 KT604b, KT638b KTe11r BSY95A KT340B BUWS8 KT866A
BF273 KT339A KT6300 BSYP62 KT3408B BUW76 KT847A
BF291 KT611r KT8301 BSYP63 KT3408 BUX12 2T862A
BF297 KT940B KT6300 BSZ10 KT1046 BUX14 KT8414, E
BF298 KT940B KT630Q BSZ11 KT1046 BUX17B 217186
BF299 KT940A KT6300 BSZ12 KT203A BUX18 KT812B J
BF336 KT611r, KT6103A| KT6307 BU1040P KT858A BUX21 2T866A, KT8143M
BF337 KT6046, KT6113A] KT630r BU106 2T812A,KT8126 | BUX37 KT848A
BF338 KT604B, KT6113M KT6307 BU106 2T841A BUX48 KT8566
BF391 KT698K KT611r BU107 218126 BUX48A 2(K)T856A, b
BF392 KT5046 KT355A BU108 KT839A, KT8107A§ BUX54 KT506A
BF393 KT5048 KT630E BU109DP 2T7841A1 BUX82 KT812A
BF410A 2M337AP, 6P KT368A BU109P KT8110B BUX83 KT812A
BF419 KT940A, KT969A KT601A, 308 [ BU100BAF(ADF)| KT8121A (A1) BUX97 KT9406, KT8686
BF422 KT940A KT920B BU113 KT81576 BUX97A KT81065
BF423 KT9115A KT922r BU120 KT809A BUX98 KT878A
BF457 KT940B KT913A BU123 KT802A BUX98A KT878B
BF458 KT940B KT913b BU126 KT7046 BUV39 KT8143K
BF459 KT940A KT983A 8U126 KT828A, KT845A § BUV4SE 2(K)T856A
BF469 KT9406 KT9836 BU129 KT809A BUVS6A KT810702,E2
BF471 KT983B BU132 KT704A BUV56A KT8118A
BFA72 KT9115A KT808A BU133 KT7046, KT828A § BUY20 KT864A
BF491 KT6127K KT808A BU204 KT838A BuY21 KT867A
BF492 KT5056 KT808A BU205 KT838A BUY43 nroz2
BF493 KT505A KT808A BU207 KT838A, KT8466 § BUY46 N702A, KTB68A
BF494 KT339AM KT809A BU207 278286 BUY55 KT808A
BF506 KT3126A KT809A BU207A KT838A, b BUYT7 K78126
BF554 KT3170A9 KT809A BU207A KT8107A2 +r2 §BUYT9 KT812A
BF565 KT3169A9 KT920r 8U208 KT838A, KT81276 4 BUYS0 KT8107B,1
BF569 KT3192A9 KT920r BU208 KT8129A BUYP52, 53, 54 | KT802A
BF595 KT3169A9 KT3516 BU208A KT8127A BUZ08 KT8129A
BF599 KT368A9 KT3406 BU209 KT846r BUZ60 KT707A1
BF615 KT940B KT3516 BU2508A (AF) | KT8728 BUZ90 KT707B1
BF617 KT940A BSV59-V111 KT3117A BU2508D (DF) |KT872B BSS15 278616
BF820S KT666A9 BSW19 KT3436 BU326 KT828A, KT840A § BSW62A KT361K, M
BF821S KT667A9 BSW20 KT3611 BU326A KT828A, KT840A § BSW63 KT361H, N
BF970 KT3165A BSW21 KT343b BU406 KT858A, KT8124A 1 BV205 KT838b
BF979S KT3109A BSw27 KT928A BU406 KT8140A BVB07 KT8156A
BF998 KM402A BSW36 KT6036 BU407 KT857A, KT81428 § BVK462 KM959A, 6,8
BFJ57 KT6026, KT6105A § BSW41 KT616A BU408 KT8124A, 6 BVZS0 KnB09B, [
BFJ70 KT3398 BSW88A KT3756 BU408 KT857A, KT8140A§ BVZ90A Knsosa, E
BFJ93 KT3246 BSX21 n3o8 BU426 KT8686 BVS98A 2T885A
BFJ98 KT611r BSX32 KT635A.KT625A §f BU426A KT868A BY6TA KT630A
BFP177 KT611B BSX38A KT340A BU506 KT8127A1 D41D1 KT626A
BFP178 KT611r BSX51 KT340B BU508 KT872A, KT8121A§ D41D4 KT6266
BFP179A K611 BSX52 KT3408B BU508A KT8107A = I D4107 KT6268

157



Y

Tp p Tp p | Bo Tpanancrop | Bo: Tp op

3aMena 3aMeHa 3aMena 3aMeHa.
D44E3 2771661 GD243 N214A MJ3480 KT839A MPSA-43 KT6135B
D44T1 KT850A GD244 n215 MJ3521 2(K)T8276 MPSA-92 KT505A
D44H7 KT9181A, 6 GD607 14047 MJ3584 K78516 MPSA-93 KT698K
DT4306 KT8108A,6 GD608 14046 MJ4343 KT81016 MPSLO1 KT638A
DTA124E KP1054HK26 GD609 14046 MJ4645 275056 MPSLO7 KT363A, 2T3164A
DTA144E KP1054HI2A GD617 1201A3 MJ4646 2T505A MPSL08 KT363A
DTAN14E KP1054HK1B GD618 M201A3 MJ10000 KT830A MPSL51 KT63261
DTA124E KP1054HK16 GD619 2033 MJ10004 KT8906 MPSU01 KT8076
DTA144E KP1054HK1A GF126 13001 MJ11021 KT8106A MPSUO1A KT8076
DTL3424 27881 GF128 13096 MJ15027 KT8102A MPSU05 KT8076
DTS708 27713 GF13¢ 13004 MJE31 KT817A MPSU06 KT8076
DTS709 21713 GF501 mate MJE31A KT817B MPSU07 KT807A
DR42R2/220 KT8506 GF502 fT313A MJE31C KT8171 MPSU31 KT8216-1
ECG327 KT867A GF503 13136 MJE32A KT816B MPSU51 KT626A
EFT212 216 CF504 T313A MJE32E KT8160" MPSU51A KT626A
EFT213 216 GF505 13286 MJE340 KT504B MPSU55 KT6266
EFT214 n217 GF506 13286 MJE350 KT505A MPSU56 KT6266
EFT250 217 GF507 13466 MJE3T70 KT835A MRF136 2M1942A, 6,8
EFT306 Mn40 GF514 T322A, (T3136§ MJES20 KT943A MRF430 KT91818B,T
EFT307 M40 GF515 T322A MJE710 KT814A MSA7505 KT907A
EFT308 KT2086 GF516 IT322A MJE711 KT814B MSC81325M 21912743, E
EFT311 MMN20A GF517 113226 MJET20 KT815A MSC81400M 2191278, T
EFT312 MM20A GFY50 73226 MJE722 KT719A MTP5N05 KM932A
EFT313 MM206 GS109 MMN42A MJE1290 KT81861 MTP7NO5 KM931A, 6,B
EFT317 1401 GS111 MnN426 MJE2801T KT9177A N3638 K502
EFT319 1401 GS112 MN25A MJE2955T KT8149A2 N3643 KT503
EFT320 401 GS121 Mn42 MJE3055T KT8150A2 NB312K, M KT8156
EFT321 MM20A $T8002 2(K)T834B MJE4353 KT81026 NB313K, M KT815B
EFT322 MM20A FJ401E 2T3115A-2 MJE13002 KT81756 NE1010E-28 KT9136
EFT323 MM206 KC147 KT373A,6 MJE13003 KIB137A, KTB175A] NKT11 MIT108
EFT331 MM20A KC148 KT373A,6 MJE13004 KT81646 NKT73 MIT1086
EFT332 MM20A KC149 KT3736,B MJE13005 KT8164A NNTE2318 KT8114A
EFT333 MM206 KC507 KT3426 MJE13006 KT81826 NSD36B KT850A
EFT341 Mn214 KC508 KT3426 MJE13007 KTB182A, KT8126A8 NTE323 2T880A (A-5)
EFT342 Mn214 KC509 KT3426 MJE13009 KT8145A NTE327 KT867A .
EFT343 MN213 KD3055 KT728A MJE16106 KT8126A NTE2300 KT872A, KT8114A
ESG2300 KT8726, KT8114A§ KD601 KT803A MJF2955 218766, [ NTE2305 KT81016
ESG2312 KT8126A KD602 KT808A MJF6107 KT8376, M NTE2312 KT8126A
ESG2318 KT8726,KT8114A§ KF173 KT3398 MJF16212 KT886A1 NTE2318 KT872B
ET403 KT854A KF503 KT6026 MJH6284 KT8986 0C25 n216
ET405 KT8136A KF504 KT611r MJHB286 KT8106A 0C26 77034
GC100 TT100A KF507 KT617A MJH11017 KT7126 0oc27 17031
GC101 [T109A KFY18 KT313A MJH11019 KT712A 0c28 n217
GCi12 MMM26A KSA539 KT502A MJH11020 KT8986 0C30 2013
GC116 MIT1084 KSC5021 KT81086 MJH16018 KT8118A 0C35 n217
GC117 MIT1080 KSD227 KT503A MJH16106 KT8126A 0C41 29
GC118 MIT1080 KSD362 KT8056M MJH16212 KT886A1 0c42 M29A
GC121 MM20A, MM396 | KSD363 KT805AM MIW16212 KT886A1 0Ccs7 [T109A
GC122 MM20A KSD401 KT8123A MM404 MnN426 0C58 [T1096
GC123 mn21r KSY21 KT6166 MM1748 KT316A 0C59 71098
GCS00 14024 KSY34 KT608A MM2483 KT503r 0C60 1098
GC501 T402E KSY62 KT6166 MM3000 KT602A QoC70 MN40A
GC502 174021 KSY63 KT6166 MM3001 KT6026, KT611B | OC71 MM40A
GC507 MM20A KSY81 KT3476 MM3375 KT9046 0OC75 MM40A, MM41A
GC508 MM206 KUB01 KT8016 MPF102 KT303E 0C76 MM40A
GC509 mn21r KU602 KT801A MPF873 2T987A ocT7 MM266
GC510K IT403E KU605 KT812B MPS404 KT209A, E 0C169 13226
GC512K T403E KU606 KT808A MPS404A KT209K 0C170 T309r, [T3226
GC515 MM20A KU607 KT812B MPS706 KT3756, KT648A2F OC171 73097
GC516 MM20A KUB11 KT8016 MPS706A KT375b, KT682A2] OC200 KT104r
GC517 MM206 Kug12 KT801A MPS3638 KT351A 0C201 KT1046
GC518 MM206 KUY12 KT812B MPS3638A KT351A 0C202 KT104B
GC519 MM206 MA909 MM26A MPS3639 KT357A 0C203 KT203A
GC525 MM36A, MN35A | MAS10 MM26A MPS3640 KT3476 0C204 KT208I
GC526 MM36A, MN37A | MJ413 2T718A MPS3705 KT645A 0C205 KT2081
GC527 MM36A, MM38A | MJ420 KT618A MPS6512 KT3184A9 0C206 KT208r
GCN55 MM20A MJ480 KT803A MPS6513 KT318469 0C207 KT208A
GCNS6 mAr MJ481 KT803A MPS6530 KT645A 0C1016 77038
GD160 n2136 MJ2249 278316 MPS6532 KT645A 0C1044 T109E
GD170 n2136 MJ2501 KT825I MPS6562 KT350A 0C1045 10043
GD175 n2136 MJ2801 KT819AM MPS5563 KT350A 0€1070 MM40A
GD180 n214A MJ2901 KT818AM MPSE567 KT503A OC1071 MM40A, MN396
GD240 n213 MJ2955 KT8102A MPS-AT0 KT502A 0C1072 MMN41A, MN396
GD241 n213 MJ3001 KT8276 MPS-H37 KT339AM 0C1074 MM20A
GD242 M214A MJ3055 KT8196 MPSA42 KT61356 0C1075 MM41A, M1396
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