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1. BBEAEHME

Hacrosmme MeTtoauyeckre ykazaHUs ABIIIOTCA nepepaboTaHHBIM H
BOMNOJIHEHHBIM H3faHHeM “HIHCTpyKUMM No MpoBEpKE NPOMEXYTOYHBIX
M yKa3aTelbHbIX pene”.

MeTomidyeckne ykalaHHs COCTaBIIEHBI C Y4ETOM ACHCTBYIOUIMX M-
PEKTUBHBIX HOKYMEHTOB: “IIpaBMI TEXHHYECKOro OOCIIyXKHBaHUS YCT-
POWCTB penciHOil 3alMThl, 3NCKTPOABTOMATHKH, JHCTAHIFOHHOIO YII-
pPaBJIEHHA H CHTHAIM3ALMH JIEKTPOCTaHIMH W JIMHHI 37IEKTpofnepeaaiH
35-330 xB” (M.: CITIO Corostexsnepro, 1979), “IlpaBun Texuuyeckoro
o6cnyXMBaHHA YCTPOWCTB pecHHOM 3alMTbl M 3JIEKTPOaBTOMAaTHKH
anexTpuueckux cerer 0,4-20 xB” (M.: CIIO CorostexaHepro, 1979),
“C6OopHHKa OHPEKTHBHLIX MaTEPHAIOB MO JKCIUTyaTallH SHEProCHCTEM
(3NeKTpoTeXHHYecKas 4acThb). Pasen YerBepTrhlil. 3alidTa M 3JIeKTPOaB-
Tomatuka” (M.: CITO Corostexanepro, 1978), 3aBoackoii mHdpopMaLmm,
a TaKXKe OINbITA HaNaJKH M 3KCIUTyaTallMH MPOMEXYTOYHBIX, YKa3aTelb-
HBbIX peJie W pese HMIMyIbCHOHM CHIHATM3alMH.

B MeTtomyeckHX YKalaHHAX PaccMOTPEHbL:

— npoMexyTouHble pene 3I1-1, PIT-23, PI1-25, PI1-232, PI1-233,
PI1-250 (cepus), PI1-220 (cepus), PITY-1, PI1Y-2, MKYVY-48, KIP
(cepus), PI1-321, PII-341, PI1-342, PII-8, PI1-9, PII-11, PII-12, POB-
880 (cepus);

— ykazaTenmbHble pene PY-21, BPV-4, 9C-41;

— pene uMnyabcHol curHammszawmm PUC-92M, PUC-32M-0,2 n
PAUC-33M. B npuwioxeHns | nprBefeH MOPAROK NMPOBEPKH MPaBHIIb-
HOCTH BbIGopa pene H 100aBOYHBIX PEIHCTOPOB.

B MeTomyeckHX ykazaHHAX HE PACCMATPHBAIOTCH CHATHIC C MPOH3-
BoAcTBa cnemyrowe pere: I1-101-A, IT1-103-A, II1-131, DI1-132,
OI1B-11, 3I1B-12, OTB-32, PII-24, PI1-26, PI1-210 (cepms), PII-351,
PI1-352, 3C-21. TpoBepka 3THX peie, HEKOTOPBIE THITbI KOTOPLIX Ha-
XOIATCA B DKCIUTYATallHH B 3HAYMTEMBLHBIX KOIHYCCTBAX, MOXKET BbINOJ-
HATBCA B COOTBETCTBHH C “MHCTpYKiMeH N0 NPOBEPKE NMPOMEKYTOUHBIX
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H yKa3zaTellbHbIX pele” ¢ yueToM TpeGoBaHuii BBINEMPUBENCHHLIX M-
PEKTMBHBIX JOKYMEHTOB.

2. ITIPOBEPKA ITPOMEXYTOYHBIX, YKASATEJILHBIX PEJIE
M PEJE UMITYJIbCHOM CUT'HAJIM3AIIMUN
TP HOBOM BKTIOYEHHNU

2.1. Oomme ykazanus

IIporpaMMa pa6oT, nociegoBaTeNbHOCTh U 06bEMbl MOITOTOBH-
TelbHbIX paboT, BHEIDHEro U BHYTPEHHEro OCMOTPOB B o6meM BuIe
MpHBEACHB! B NMpaBWIaX TEXHUIECKOTO 06CITyXHBaHUA YCTPOHCTB pelcH-
Hoil 3amuTel. Huke npuBeneHsl nporpaMMa paboT, MocIeIOBATENb-
HOCTb H 00BEMBI [MOrOTOBUTEILHBIX PaGoT, BHELIHErO W BHYTPEHHETO
OCMOTPOB NMPHUMEHHUTEILHO K paccMaTpHUBaeMbIM pelle.

2.2. ITporpamma padot

ITpH HOBOM BIUIFOYECHWM pelie paboThl BHUTONMHAIOTCA B CIICAYIOLIEM
oOpeMe:

a) MOJTOTOBUTEIbHbIC paboThl;

6) BHelmHMIT OCMOTP;

B) BHYTPCHHMI OCMOTp, O9MCTKa, MPOBEpPKa HaJEXKHOCTH KOHTAKT-
HBIX COEMHEHHMH M COCTOSIHMSA KOHTAKTHBIX TMOBEPXHOCTEH;

r) MpOBEPKa H PeryIMpOBaHHE MEXAHHYECKOH 4acT;

JI) MpOBEpPKa CONMPOTUBIICHHA H30JIALIMY;

€) NpoBepKa 3TEKTPUYECKUX XaPaKTCPUCTUK;

K) OOPMIIEHHE PE3IYIHLTATOB NPOBEPKH.

2.3. IToaroTroBHuTE/ILHbIE PAOOTHI

B noaroroBurebHble paboThI BXOAAT:

a) NOATOTOBKa HEOOX0AMMO# TOKYMEHTalMH, B TOM YHCIIE UCTIONHH-
TENILHBIX CXEM, B KOTOPLIX MCMONL3YIOTCS MPOBEPAEMBIC PETIE;

0) onpeneneHve nMapaMeTpoB pele ¢ YJETOM €ro TEXHHYECKHX BO3-
MOXHOCTeH, TpeboBaHMii, NPeXbLIBNAEMBIX K HanaiKe pelie HaCTOSMIIM-
MU MeToaM4ecKMMH YKa3aHHAMH, H (YHKIMH, BbIIOIHAEMBIX pele B
MPUHATOMN CXeME;

B) NOJTOTOBKA HCIBITATEILHLIX YCTPOMCTB, H3IMEPHTENbHBIX MPHOO-
POB M COEIMHHTEILHBIX NPOBOIOB;

T) MOJAroTOBKA 3aNacHLIX YacTel M MHCTPYMEHTa;

) NMPUHATHE MeEP, MPEIOTBPAlNAIONIUX BO3JICHCTBHE MPOBEPAEMOTro



pene MM HamnpsHKeHHs, NoJABOAUMOro K 0OMOTKaM M KOHTAaKTaM pelle,
Ha Jpyrve yCTpo#icTBa.

2.4. Bremmmit ocMoTp

ITpH BHEIOHEM OCMOTpE MPOBEPUTL COOTBETCTBHE YCTAHOBIICHHOLO
pene MpoeKTy, KpelvleHue pelie, KperieHUe BHEIDHHX NMPOBOJTHHKOB K
BbLIBOJIaM peJi€, OTCYTCTBHE MEXaHWUCCKHX MOBPEXICHMI KOXYyXa H 110-
KOJIS,HAJIMYHE YIUIOTHCHUS MEXIY KOXKYXOM M LOKONEM M TUIOTHOCT
MX MpUIIEraHus OpYyT K ApYTY.

2.5. BuyTpeHHMit 0cMOTp, 0MMCTKA,
MPOBEPKA HAIEKHOCTH KOHTAKTHBIX COeMHeHMi
H COCTOSHHS KOHTAKTHBIX MOBEpXHOCTEH

2.5.1. [TpoBepuTs UENOCTL KOXKYXa M LIOKOJS, HAMUME W LIEIOCTb
3IIEMEHTOB pelie U HAAECKHOCTh HX KPeruleHHs K LIOKOJII.

2.5.2. OuucTKy pelie OT MbUIA MPOH3BOJUTL MATKOM kucTbhio. Me-
TAIUTMYECKUE OMWIKH H CIPYXXKH Ha MarHMTOIpOBOJIE, AKOPE U B 3a30pe
MEXIY AKOPEM H CEPACYHHKOM YAAIMThL METAJUIMYeCKOH IUIaCTUHKOH
COOTBETCTBYIOIIETO pasmepa.

2.5.3. TlpoBepHTEL LENOCTL TOJIOBOK BUHTOB U LIUIMIICB, [PAHEH rack
M KOHLIOB IIMWIEK, HAMHMYIMEe OOBLIYHBIX U MPYXHHHBIX (CTOMOPHBIX)
1aii6.

ITpoussecTH 3aTAKKY BUHTOB M raek. [Ipy 3ToM BHHTGI, Kpenalpie
BbIBOJLI BHYTPH pelle K BTYNKe, U BUHTb! WM UMLKY 1A TIPHCOCTH-
HEHMsl BHEUIHMX MPOBOIOB K pejie He JNOJDKHbI KacaThecq APYr Apyra
BHYTPH BTYIIKH.

HaneXHocTh KOHTAKTHOrO COCHMHEHHS CIEAYET OMpEACIMTb OTCYT-
CTBHEM FiEPEMEILEHHA BLIBOJOB pesic HIM BHEIIHMX MPOBONOB OTHOCH-
TEMbHO BTYIKH HIIM LITOILKY.

IlepeMeneHMe BHIBOAOB pelic WM BHEIIHMX MPOBOJOB OTHOCHTEIIb-
HO BTYJKM (LITDUILKHM) YKa3bIBaeT Ha HEAOCTAaTOYHYIO 3aTHXKKY BHHTOB
(raek) WiM KacaHHe BUHTOB (BUHTa M IIIMILKH) BHYTPH BTYJIKH.

Jlas obecneyeHHs HAJEKHOTO COCTUHEHHS OCIaOHMTL BHHTBI WM
UNMWILKH BHEIHHX MPUCOEMMHEHHH; 3aTIHYTh BUHTEHI, KPETIIIHe BLIBO-
bl K BTYNKaMm BHYTPH peie, Mocle Yero BBEPHYTHL IO YIopa, a 3aTeM
BbIBEPHYTb Ha 1-1,5 06opoTa 1 3aTAHYTL B TAKOM I10TI0>KEHHH IIIIIHKH
BHELIHHX MpucoeAuHeHMI. Ecim npHcoeaHHeHNe BHEIIHMX MMPOBOIOB
OCYINIECTBIISIETCA BUHTAMH, TO CIIEAYET MOJ BHHTBI NPOJIOXHTL Heo6Xxo-
JUMO€ KOIWYECTBO IAaHO MM NpyMEHHTL 60JIee KOPOTKHE BHHTEI.

KavecTBo naiiky clemayer npoBepHIb JCTKMM MOJAEPTMBAHMCM IMpO-
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BOJHHMKOB M OCMOTPOM MecT naiiku. HeHanekHble M OKMCIICHHbIE COEIH-
HEHMA CIIEfyeT nepenasts 3aHoBo. [laaTe ciexyer npumoem ITOC-30
wm [T0C-40, B xadecTse ¢mioca cueayeT MpUMeHATL KaHnudons. [Tepen
naikoil cnaMBaeMble JETAIHM JOJDKHbI ObITh OGIIYKEHBI.

Y penre ¢ M6KMMH MHOTONMPOBOIOYHBIMH TOKOMPOBOJAaMH HeoOxo-
MO NMPOBEPHTL OTCYTCTBHE HAJUIOMOB M 0GOpBAaHHBIX MPOBOJIOYEK B
MecTax MnaikH.

2.5.4. TIpoBepHTL HAZEKHOCTL 3aTAXKKH 60JITOB, CTArMBAIOIIMX Cep-
JeIHHKH TpaHcdopMaTopoB.

2.5.5. TIpoBepHTL COCTOSIHHE H3OJALIMH COSIMHHUTENLHBIX POBOXOB
H o6MoToK pese. M3omaums He RODKHA HMETh BHAMMEIX MOBPEXKICHHIA.

2.5.6. TIpoBepHTh COCTOSHHE KOHTAKTHBIX MoBepXxHocTed. OHM
JOJDKHBI MMETH TPABHILHYI0 (JOPMY H POBHYIO MoBepXHocTh. [Ipu Ha-
JMMMM LIapalHH, PAKOBHH, KOHTAKTHYI0 MOBEPXHOCTh HEOGX0MmMO 06-
paboTaTh HaadHIEM C MOCICHyIOmeli NOIHPOBKOM BOPOHMIOM (CTANb-
Has IUIacTMHKa o cl1abopHdiieHoH MoBEPXHOCTLI0). OYMCTKY OKHCIIMB-
LIMXCS KOHTAKTOB, HE HMEIOIMX Ha MOBEPXHOCTH PaKOBHH, LlapanuH,
MOXHO TIPOH3BOMHMTL TUIOCKOH d9ypkoi, caenaHHO#W H3 pa3IMIHBIX
MOpOJ NepeBa, 3a HCKIMIOYEHHEM XBOMHBIX.

He momyckaeTcs o4MCTKa KOHTaKTOB HaXJIa4Hoi Oymaroii wm Ipy-
VMM abpa3uBHbIMHM MaTepHanaMH. He momyckaercs cKoGIMTh KOHTAaK-
Tl HoxoM. He cileyer kacaTbcs KOHTAKTOB MalbliaMH.

2.6. IlpoBepka u pery;mpoBatme
MeXAHHYECKOH YacTH

2.6.1. Obwue ykazaHus

CocTosiHHe MEXaHMYECKOH YacTH onpeeifeT HaJeKHOCTL paboThl
peiie, a TaKkKe B 3HAUMTENbHOH Mepe ero 3NeKTPHYECKHE XapaKTepHCTH-
KM, M03TOMY PCKOMEHAYECTCA CIEAYIOLIMI NOPSAIOK MpPOBEPKH:

a) NPOBEPHTHL W MPHBECTH B COOTBETCTHE C MPHUHATHIMH K HCMOJI-
HEHHMIO CXeMaMH KOHTaKTHyIo cucreMy pene (PIT-23, PII-25, PII-250,
P3OB-880);

6) NPOH3IBECTH NpEABAPHTENLHYIO OLIEHKY MEXaHHYECKOH 4acTH;

B) B ClIyyac 3HAaYHTEILHOrO OTIIOHEHHS MEXaHHYECKHX MapaMeTpoB
OT TpeOoBaHHI1, MPEXBLABIIAEMBIX K JAaHHOMY THITY pelie, MPOM3BECTH pe-
rYIMpOBaHHE B COOTBETCTBHH C YKa3aHHAMHM n. 2.6.2;

I) NPOBEPHTD 3IEKTPHYECKUE XAPaKTEPUCTHKH peIE;

J) B ciiydyae peryMpoBaHHA MeXaHH3Ma pene IS MONTy4YeHHUA HeoO-



XOJMMBIX JJIEKTPHIECKMX XapaKTEPHCTHK MOBTOPHO NMPOBEPHTH BHIMOI-
HeHHe TpeboBaHMii, MPEXLABIACMBIX K MEXaHMIECKOH dacTu.

Jlns npeaBapUTETbHON OLICHKM COCTOAHHA MEXaHMYEeCKOH 4acTH
peiie CleXyeT MPOBEPHTS:

— NErKoCcTh X0Ja SKOps, OTCYTCTBME 3aCTPEBaHMii, YETKOCTb BO3-
BpaTa B HCXOJHO€ TOJIOXKECHHE H3 moboro MPOMEXYTOYHOI'O IIOJIOXKE-
HHA,;

— 3a30pbl MEXITY AKOPEM H CEPACYHMKOM, MEXIY MOIBHXHbIMH H
HETIOBH)KHBIMH KOHTAKTAMH B HAY&JIbHOM H KOHEYHOM MOIIOXEHMSAX.
AKOPS;

— MOo¢THI NOABHXHBIX JacTek;

— TOJIOXEHHE MOABHKHBIX KOHTAKTOB OTHOCHTENLHO HEMOABIDKHbIX
B MOMEHT BCTPEYH H B KOHEYHOM MOJIOKEHHH AKOPA (MOIBHXHBIN KOH-
TaKT He HOIDKEH BLIXOJHTSH 3a IUIOCKOCTH HEMOABHXXHOIO);

— HaIM9He NMPOBANOB (COBMECTHOrO XOJa) Pa3MbIKAIOIMX U 3aMbl-
KaIOIMX KOHTAKTOB;

— OJHOBPEMEHHOCTh 3aMbIKAHHA H Pa3MbIKaHHA KOHTAaKTOB.

3HadYeHHs 3a30poB, JIOPTOB H MPOBANOB OLICHHBAIOTCA Ha IIIa3 H
JOJDKHBI COOTBEICTBOBATH NPHBEJACHHLIM B 1. 2.6.2 TpeboBarmaM. Ecmm
noclie NpeABapUTEILHOH MPOBEPKH MeXaHMYEcKoi 9acTH lleKTpHYec-
KHe XapaKTEPUCTHKH pejie OyayT 3HAYHMTEIbHO OTKIIOHATLCS OT HOPMBI,
TO CJICAYET MPOBEPHTHL 3a30PbI C MOMOINLIO IIYNOB, a KaBICHHE KOH-
TAKTHBIX TUIACTHH peNe, I KOTOPbIX OHO HOPMMpYETCH, ¢ MOMOIIBIO
TpaMMOMETPa.

IIpu perympoBaHMH MeXaHMYecKo# 9acTH pelie HeoOxommo yduu-
THIBATH CIEAYIONME OCHOBHBIE MOJIOXCHHA:

~— NpHM YMEHbUIIEHHMH HaYaJIbHOro 3a30pa MEXJY AKOPEM H cepled-
HHKOM YMeHbINaeTcs HamnpsikeHHe (TOK) U BpeMA cpaGaTniBaHus pee;

— IpH YMCHbINCHHH KOHCYHOrO 3a30pa MEXIY AKOpeM M CepHCTHM-
KOM YMEHBITAEeTC HanpsbkeHHe (TOK) BO3BpaTa H YBEIMYHMBACTCH BpeMs
BO3BpaTa pelic;

— MpH ocJIablieHHM HAaTsXKEHUA BO3BPATHOH NPYXHUHBI (1A pene, Y
KOTOPBIX TaKasd BO3MOXHOCTb NpeaycMoTpeHa, HanpuMep PII-220
(cepus), PY-21) ymeHbImaercs HanpsikeHwe (TOK) M BpeMs cpabGaThiBa-
HHA, a TaKXKe YMEHbINAeTCs HampsKeHHEe M YBEIIMYMBACTC BPeMs BO3-
BpaTa pele;

— MPH YBEIMMCHMH 9HCNIA 38MBIKAIOLIMX KOHTAKTOB M yBEIMICHHM
JABJICHHUA HMX KOHTAKTHBIX IUIACTHH YBEIIMUMBACTCA HanpskeHHe (ToK)
BO3BpaTa M YMEHbINAETCA BpeMs BO3BpaTa pelic;

— NPH YBEIHYCHWM YMCIIa Pa3MbIKAIOMUX KOHTAKTOB H YBEIMYECHHI



NaBIIeHHA MX MJIACTHMH YMEHbUIAeTcs HarpsbkeHue (TOK) M Bpems cpaba-

ThiBAHWA PCIIE.
HOJ’D:ZiyﬂCb ITHMIMH OCHOBHBLIMH MMOJIOXKCHHMAMH, MOXHO JUIA KaXIXoro

TUMNa pesie 1ofAobpaTs crnocob perylmpoBaHHs B LEsIX oOecnedyeHHs He-
00X0IMMBIX MEXAHHYECKHX W IIEKTPHYECKHX XapaKTEPHCIVK.

2.6.2. PezynuposaHue omderibHbIX munos
NPOMEXyYMOYHbIX pene

Pene JI1-1. O6umii Bux pene maaH Ha puc. |
7 M 2

S 97

i AP
I

0 \5
Puc. 1. O6umii sup pene DII-1:

1 — marudTonpoBoa; 2 — o6MOTKa: 3 — AKOphb: 4 — HEnOABMXHBIE KOHTAKTHI;
5 — AWCK € NOABHXHLIMH KOHTaKTaMH; 6 — och sikopa; 7 — ymop:
8 — yronbHHK KpenacHhs pene; 9 — HWXHuA n#CK; 10 — rafiku Kpenneuns
HHXHEro Ancka; 11 — raifika kpenneHus ynopa; 12 — BbiBOADI;
13 — ocuosanune pene; 14 — prynka

Oco6eHHOCTL KOHCTPYKLMH pelic (BO3BpaT AKOPA pele B HCXOTHOE
MoJIoXeHHEe MOJ AcicTBHEM cobCTBEHHOM Macchl TpeGyeT MpoH3BOIMTDL
MEXaHHYECKOE PEryMpoBaHHe ¢ 60NbiIoil TInaTembHOCTHI0. Maneiinmie
MiePEKOChl WM M3rMObl OCH AKOPA MpPH PEryJMpOBaHHM MOTYT BbI3BAaTh
oTxa3 B paboTe pene.
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PerymupoBaHHe HampseHus (Toka) cpabaTbiBaHMs pelle MpPOMU3BO-
IUTCA H3MEHEHHEM HAdallbHOTO MOMNOXEHUS SKOpS, I Yero clemyer
OTKPYTHMTb TaiikH KPEMJICHHA HHXXHEro JHCKA M NEPEMECTUTb HWKHHUM
IMCK, a BMECTE ¢ HUM M SKOpb BIONL OcH. IIpu mepemeuneHHM skops
pelle BBEPX MO OCH HampskeHue (TOK) cpabaTbiBaHMA YMeHbLOAcTCH,
MPH NEPEMEILCHHH BHM3 MO OCH — HamnpskeHue (Tok) cpabaTviBaHMA
YBEITHUIHMBAETCA.

HopMambHelii 3330p MeXTy KOHTaKTaMH pelie HOIDKeH ObiTh B Mpe-
aenax 1+1,5 Mm.

PerymposaHue HampsikeHus (Toka) Bo3BpaTa pene NpOM3BOIMTICA
HIMCHECHHEM KOHEYHOrO 3ajopa MEXIY AKOPEM H YIIOPpOM ITYTEM HElHa-
9UTEALHOTO TepeMELieHHs yniopa. s yBelM4eHus HanpskeHus (ToKa)
BO3BpaTa yNop NOBOpadYHBacTCi Ha Nomo obopoTa nMpoTHB YacoBoi
CTPENKH, U1 YMEHbLIEHUA HanpsKeHHUs (Toka) BO3BpaTa ymop TMoBopa-
9HBaeTcd Ha Jomo 060poTa 1Mo 4acoBOM CTPENKe.

BpameHue ynopa no 4acoBoH CTpelIKE MPHBOIHMT K yMEHbIICHHIO
KOHEJHOI'0 3a30pa MEXIY KOPEM H YIOPOM H MOXET MPUBECTH K MON-
HOMY OTCYTCTBHIO 3a30pa. DTO MCKIIOYMT KOHTaKTHOE HaXaTue MpH
cpabaTbIBaHMM pelle H MOXXET NMPHBECTH K 3a/MIIaHHIo pede. [loiroxeHue
yropa nocje Kaxaoro nepeMemeHus Heo6xoamMo puxcHpoBaTh raikoi
KpEIUIEHHA ynopa.

Ecv npu Hanamke pesie BbIABHTCA 3HaUMTENbHLIN pazbpoc 3Hadge-
HMH HamnpsikeHHs (Toka) cpabaThIBaHMA WIM BO3BpaTa, TO 3TO MOXET
ObITL BLI3BAHO HEMPABWILHOH YCTaHOBKOH peile (pefe JOIKHO ObITh yC-
TaHOBJIEHO Tak, 9T0ObI OCh AKOPSA 3aHMMAla BEPTHKAIbLHOE MONOXeE-
HHE), M3rH6OM WIM NIEPEKOCOM OCH, 3arpa3HeHMeM (HEpOBHOCTAMH) MoO-
BEPXHOCTH SIKOPS WIM BTYIKH. B 3ToM ciIydae Heo6xomuMo pasobparts
pelte, BIBUTL H YCTPaHHMTh NMPHYHMHY, MEINAlOLIyl0 HOpMalbHoH pabote.

Jna Toro, yro6nl pa3lobpaTh pene, OTKPYIMBAIOT ralKy KpeIuIeHUs
yrnopa, BPalaloT 1o 9acoBOH CIpENKe W BLIHMMAIOT CO CTOPOHBI HEMoO-
IBYDKHBIX KOHTAKTOB pelle YTOp ¢ YKPEIUICHHbIMH Ha HEM OCbIO M BTYJI-
KoH.

Pene PII-23, PII-25, PI1-232, PII-233. O6umii sux pene PII-23,
PI1-232, PI1-233 maH Ha puc. 2, peae PII-25 — Ha-puc. 3.

Pene momxHbl MMETDH CIICAYIOLOHE XapaKTCPHUCTHKH:

— MEXIYKOHTAaKTHBI 3a30p HOIDKEH COCTAaBIATL HE MeHee 2,5 MM;

— B Ha9aJILHOM MOJIOXCHUH AKOPS MOJBHXHAs KOHTAaKTHas CHCTe-
Ma JOJDKHA yrmuparscs B BepxHwit ynop: Ilpm stomM mis pene PII-23,
PI1-232, PI1-233 Mexmy yriopoM sKopsi H IkopeMm JOJDKeH ObITh 3a30p,
ofecriearBaroLUMii X0 SKOPs HaJ BbICTYNOM YMOPHOi KOJIOXKM B mpe-
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Puc. 2. O6mnit 8ug pene PII-23, PI1-232, PII-233:

| — cepaeqnrk; 2 — obmoTKa; 3 — sKxopb; 4 — XBOCTOBHK RKOPS;

Puc. 3. O6umi sua pene PII-25:

S — HenoaBUXAbIE KOHTAKTHI; 6 — MOABHXBbIE KOHTAKTHI; 1 — MarmmTONpOBOA; 2 — 0GMOTKA; 3 ~— AKOPb;
7 — so3spaTHas OpyxEHa; 8 — manpamnaoas ckoba; 4 — BenOABHXHBIC KOBTAKTHI; 5 — OOJABHXHbIE XOHTAKTHI;
9 — nnactaexa; 10 — noxons; 11 — Koxyx: 6 — po3ppaTman npyxusa; 7 — samparnsiomas ckoba;
12 — ynop sxopsi; 13 — sepxnu#f ynop; 8 — nnacranka; 9 — moxons; 10 — xBocToRHK cKoBEI AKOPS;
14 — ynopaas Konoaxa 11 — xopoTxozamxayTHil BETOK; 12 — 6ponioBas WNACTHHKA:

13 — ynopnas xonoaxa; 14 — sepxnuit ynop
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nenax 0,5-2 MM M MEXIY XBOCTOBHKOM SIKOPA H YIOPHOH KOJOIKOH —
He MmeHee 0,1-0,15 MM.

Jna pene PI1-25 Mexay HUXHeH IUIOCKOCTbIO XBOCTOBHMKa CKOObI
SIKOPA M BBICTYTIOM YTMOPHOH KOJOHKM JoIDKeH ObITh 3azop 0,5-0,8 MM
H MeXXy XBOCTOBHKOM CKoObl sikopsd H ynopHoH xoyomkoi — 0,1-
0,15 MM;

— npM cpabaThiBaHMM peile MOIBHXHBIE KOHTAKTbl HE TOJDKHBI
CMoN3aTh C IUIOCKOCTH HEMOIBHKHBIX;

— B MNOJIOXEHHH cpabaThiBaHMA pejie KOHTaKTHas KoOJOJKa pele
JOJDKHa HMETDb 3amac Xoja B mpepenax 0,5+1,5 MM;

— B MOJIOXEHUH cpabaTbiBaHMs pene BbicTyn gkops PII1-23, PI1-232,
PI1-233 pospxeH ynmUpaTbes B CEPHCYHHMK, a 3a30Pbl MEXIY MOJIOCAMH
cepIeTHHKa U sAKopeM pene PII-25 momkHbI 0TCYTCTBOBaTH;

— MpoBall MOABHXHBIX KOHTAKTHBIX IUIACTHH JOJDKEH ObITH B mpe-
penax 0,7+1 MM;

— oceBoii ot sxopsa PII-25 momxkeH 6bITh oxomo 0,4 MM.

IIpn Heo6Xx0MMMOCTH CIICIYeT MPOH3BECTH peryaMposaHue pene. Ha-
YJabHbIH BO3XYIIHLLA 3a30p i pene PI1-23, PI1-232, PIT1-233 perymu-
pyercs noarubaHneM ynopa M XBOCTOBHKA skops, mis pene PII-25 —
noarnbaHueM MNeEpeIHero XBOCTOBHKA (Ha pHC. 3 HE Moxa3aH) ckoObl
AKOPA.

MeXIyKOHTaKTHBIH 3a30p clefyeT peryIHpoBaTh MoATHOaHHeM
BEPXHEro ymopa.

Xox sxops HaJ BbICTYNOM YNopHOH koloaxH mia peae PII-23,
PI1-232, PI1-233 HeobXxoMMMO perymHMpoBaTh YNOPOM SKOPS.

3a30p MeXITy HWXHeEH IUIOCKOCTHIO XBOCTOBHKA CKOOBI SKOPA W Bbl-
CTyTIOM YTIOpHO# KonomxH as pene PII-25 ciuexyer perymmposaTth Nox-
rMbaHNEM XBOCTOBHKA CKOOBI AKOpSK.

CoOCHOCTb KOHTaKTOB pelie CIeIyeT pPeryMpoBaTh TNepeMelleHHeM
HaIpaBAIomei ckobbl U MIaCTUHKH.

3anac xolla KOHTAKTHOM KOJIOAKK peliec B NONOXEHHH cpabaTbiBaHus
CJIeIyeT peryJHpoBaTh MOJrMbaHHeM XBOCTOBMKA sKopa mis pene PII-23,
PI1-232, PI1-233 u xBocTOBMKa CkoObl sxopsi s pene PII-25.

IIpoBall NOOBHXXHBIX KOHTaKTOB obecneyuBacTcs MOATHOAHMEM He-
NOABHXHBIX KOHTAKTOB.

YcTpaHeHHe 3a3opa MeEXIy MOJIOCaMH CEPACYHHMKA M AKOPEM s
pene PI1-25 Heo6xomHMMO MPOH3BOJHMTbL MEPEMELIEHHEM MArHUTOIPOBO-
Jla TIpH oclablIeHHbIX BHHTAX €ro KpErvicHHs.

Pene cepun PII-250 (PTI-251). O6ummit BHI pene XaH Ha puc. 4
‘Pene momxHO MMETH CIIEYIOLIHE XapaKTEPHUCTHKM:
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Puc. 4. O6umi aua pese PI1-251:

| — noKomb;2 — Koxyx; 3 — cxoba MaruuTonponona: 4 — obMOTKa:
3 — BoJIBpaTHA% NpYKK#a: 6 — Tpasepca ¢ YKPELICHHbIMH Ha HER
NOABHXHLIMH KOHTAKTAMH: 7 — NOABHXHbIE KOHTaKThl: 8 — HENOABHXHbI
KOHTaKTh; 9 — npyxnna: 10 — xonoaka; 11 — sxops: 12 — ckoba
KpeilieH s aKopa: 13 — nanpasssiowan nNacTHHKa: 14 — BAHT perynHpoBaHua
KOHCHHOIO MONOKeHHR AKOPA: |5 — BHRT peryiHpoBaHHs HaYanbHOro
N0AOXeHNS siKOps. 16 — pemndpepnas BTynka: 17 — Konblo Kpenncaus
O6MOTKH penic: 18 — BHHT KPEIICHHA KONOoaKK: 19 — CepAeHHHK
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— JIBKDKCHHME TpaBepChl B HAMpaBIAIOIMX IUIACTHHKaX JOJDKHO Mpo-
HcXoIuTh Oe3 3aTHUpaHms;

— MEXIYKOHTAKTHBIH 3a30p HOJDKEH OBITH He MeHee 2,5 MM mus
pene PII-251, PII-252, PI1-256 u He Menee 26,0 MM mis pene PIT-253,
PII-254, PII-255;

— MpPOBAJI NMOABUXHBIX KOHTAKTOB JOJDKEH ObITh He MeHee 0,5 MM;

— HaYanbHBIi BO3MYLIHBIH 3a30p (3a30p MEXAY AKOPEM H TOPLIOM
CKOObI MarHHUTOMPOBOJIA) JOJDKEH COCTAaBIATH MpUMEpHO 2,4 MM (Tipu
MEXIYKOHTaKTHOM 3asope 2,5 MM M nipoBaie 0,5 MM) mus pene PII-251,
PI1-252, PI1-256; npuMepHo 2,0 MM (IpH MEXIYKOHTAKTHOM 3a30pe
2 MM u mpoBane 0,5 MM) wia pene PII-253, PII-254, PII-255;

— B Ha9alIbHOM IMOJIOXEHHUH MEXIY IKOPEM H TpaBepcod He JXOJDK-
Ho ObITb 3a30pa (TpaBepca JOJDKHA YIIHMPAThC B SKOPB);

— KOHEYHBIH BO3MYIIHBIH 3a30p (3a30p MEXIY AKOpPEM H CEpICYHH-
KOM pelle B MOJIOXCHHH cpabaThiBaHMA) JOIIXEH ObITh MPHUMEPHO
0,2 MM m1a pene PIT-251, PII-253, PII-254, PII-255 u okono 0,05 MM
g pene PI1-252, PIT-256;

— B MOJIOXKEHUM cpabaThiBaHMA pelic TpaBepca A0JDKHA MMETDb 3arac
xoma 0,5-1,5 Mm.

ITpu HEOOXOIMMOCTH CIIEAYET NMPOHIBECTH PErYIMPOBAHUE peJie.

3aTHpaHye TPaBEpChl ¢ MOJBHXXHBIMM KOHTaKTaMH CIIEyeT ycrpa-
HHTDb MEPEMEIIEHHEM KOJIONOK, MOCIE 9ero MoJI0KEHHE KONOHOK (PUKCH-
pyercd BUHTaMH.

IMpu ykazaHHOM peryIMpoOBaHMH HEOOXOOMMO KOHTPOIMPOBATh,
4106bI NpH cpabaTbiBaHMM pele HE MPOMCXOMIO CHON3AHUS MOIBHX-
HbIX KOHTAKTOB C IUIOCKOCTH HEINMOIBIDKHBIX.

PerymipoBaHue Hagam,HOro ¥ KOHEYHOrO BO3IYUIHbIX 3a30POB OCY-
INECTBIAETCS COOTBETCTBYIOIMMH BHMTaMH.

PerymipoBaHKe MEXIYKOHTaKTHOLO 3a30pa M MpoBajia KOHTaKTHBIX
MOCTHKOB MNpH cpabaTbiBaHMU pelle CleIyeT OCYINECTBIATb MepeMerne-
HHEM HEMOJBMXHBIX KOHTAKTOB MNMpPU OTITYIIEHHbIX BHUHTaX KpPEIUICHHSA
KOHTAaKTOB B KOJIOJKE.

PerymipoBaHue BpeMeHU NEHCTBHA pele H3IMEHEHMEM MeXaHH9eCKUX
XapaKTEepHCTHK MOXET He obecneduTbh HeoOXoIMMBIX Mapamerpos. B
3TOM CITydae NOMOHMTENbHOE PeryTHpOBaHHE HEOOXOMMMO MPOU3BECTU
HM3MEHEHMEM KOIHMYecTBa AeMNGEpHbIX a6 M HM3MEHeHHWEM pacmoo-
XeHHa obMoTok M jmeMndepHbix mmaiib Ha cepaednmke. IIpu 3TOM
YMEHbIIICHUE KOIHYECTBA JAeMI(EPHBIX INaHO BHI3LIBAET yMEHbUIECHHE
BpeMeHH cpabaTbiBaHUA M BO3BpaTa pele; yCTaHOBKAa JeMngepHbIX
mait6 Omike K BO3AYIIHOMY 3a30pY BbI3bIBAET YBEIMUCHHUE BPEMEHH



14

cpabaTbiBaHMA pelle; ycTaHOBKa OOMOTKHM pelie GiKe K BO3MYIIHOMY
3a30pY BBI3bIBACT YMCHbLIECHHE BPEMECHH cpabaThiBaHHA pelle.

B crywae ynanenus aeMngepHbiX a6 mpH peryaHpoBaHMM napa-
merpoB pexe PIT-251, PI1-252, PI1-256 o6MoTky HeoGxomuMo 3axpe-
MMHTHL KOJLLIAMH, YCTAHOBJIEHHLIMH Ha CEpICYHMKE pelle.

Pene cepm PII-220. O6upait BHI pesie KaH Ha pHC. 5.
8 1 15 17 4

4
7
Puc. 5. OGummii sun pene PII-220:

| — HenoABAXHbIE KOHTaKTh; 2 — NOJABHXHbIC KOHTAKTH; 3 — MIONANHOBHAR
paMKa; 4 — cepacunuKk; 5 — omorka; 6 — Mennas wiacTmeka; 7 -— noGasowEnd
pe3ucTop; 8 — H30MANHOHAbIE KONOAKH; 9 — BEHTHI KpPElIERHA CCpleTHAKa;
10 — akops; 11 — cko6a; 12 — so3spaTBas mpyXEBa;
13 — ypaBHoBewmMBalMOWE#H Tpy3; 14 — nonyoce; 15 — ynopabiil BRET;
16 — BEHT KpelUieHHS KOHTaKTRO# CHCTeMbl; 17 — ynopBas mnacTHBa

Pene MOMKHO MMETH CIIEAYIOUTME XapAKTCPHCTHKH:

— o0ceBOH JMIOPT AKOPA B TOPHIOHTAIILHOM HAMPAaBICHHMHM NOJDKEH
6bLITL OKOTIO 0,5 MM;

— BOJYLUHBIH 3a30p NMPH OTMYLIEHHOM AKOpPE HOJDKEH ObITh MEXIY
SAKOpPEM H IUIOCKOCTBIO 3aJHEr0 KEpHa cepiedHuka He Gomee 0,05 MM,
MEXIy AKOpEM M HEMArHWTHOW MPOKIAAKOH NepelHEro KepHa cepiaed-
HMKa oxoyio | MM. TIpu oTmymeHHOM sKope TOpely YMOPHOrO BHHTa
JOJDKEH KacarbCsl BEPXHEH IUIOCKOCTH sSIKOpS;

— MpH cpabaTblBaHMH pelie HE HOJKHO MPOMCXOAMTL CIOJI3aHMA
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MOJBIKHBIX KOHTAKTOB C IUIOCKOCTH HENOABIKHBIX. KOHIBI NOMBHXK-
HbIX KOHTAaKTOB TUIACTHH JOJDKHEI BBICTYTIATh 38 M3OJSIIMOHHYIO PaMKY
Ha JUIMHY NPHMEPHO 2 MM;

— MEXJIYKOHTAKTHbIH 3a30p 3aMbIKAIOIMX H Pa3MBIKAIOIOUX KOH-
TaKTOB JIOIDKEH ObITb HE MeHee 1 MM;

— IMpH OTIYIUEHHOM AKOPEe MEXIY MMOJBHXHON KOHTAKTHOM IUIac-
THHOH H HM3OIAILMOHHON paMKoi II1 paMBIKAIOIINX KOHTaKTOB pelic
PI1-221, PI1-225 mommkeH ObITh 3a3op 0,3-0,5 MM; JaBNeHMe KaX/I0M Mo~
JBHXHOI KOHTAKTHOM IUTaCTHHB! 3aMbIKAIOIIHX KOHTAKTOB Ha H30JIALIM-
OHMYIO PaMKy NpH OTIYIIIEHHOM fKOpe JOIDKHO ObITL He MeHee 5 T s
pene PIT-221, PI1-225 u He Menee 3 r mia pene PII-222, PII-223,
PI1-224;

— IIaBJICHME, CO3AABAEMOE HATAXKCHMEM BO3BPATHOH MPYKUHbLI H H3-
MepeHHOE Ha M3O0JMIMOHHON pamke, AOIDkHO Obrmh 10-20 r mms pene
P11-221, PI1-225 u 20-40 r mna pene PII-222, PI1-223, PII-224;

— JIaBjIeHHe KaXXHAOH HEMoIBIDKHONM KOHTAKTHOM IIacCTUHLI 3aMbIKA-
JOINEro KOHTAKTA Ha CBOXO YNOPHYIO TUIACTHHY JOIDKHO ObITh MpHUMEPHO
20r;

— TMpOBaN 3aMbIKAOWIHX KOHTAaKTOB NOoMXeH ObIThb okono 0,2-
0,3 MM (onpexenAcTes HAIMYMEM 3a30pa He McHee 0,25 MM MeXay Top-
LIOM MeIHOM M1acTHHKHM U SKOpEM INpH KacaHHM KOHTaKTOB);

— nNpoBaJ pa3MbIKAIIHX KOHTAKTOB JOMIXKEH ObITh He MEHee
0,3 MM (ompenendeTca HamMMIHEM 3a30pa He MeHee 0,3 MM Mexay ymop-
HbIM BHHTOM H HapyXHOH IUIOCKOCTBIO AKOPS MpH KacaHUMM KOHTAaK-
TOB).

IIpn Heob6XxoAMMOCTH ClIEAyeT NMPOHIBOIMTL PErYIMpOBaHUE pelle.

3azop MEKAY SKOPEM W TUIOCKOCTBbIO 3aJHEr0 KepHa cepAcYHMKA
ClIeyeT YCTAaHAaBIMBATL NEPEMeEIEHHEM CEpACIHMKA NPH OCIabIeHHbIX
BUHTAX KPeIUIeHMs cepACIHHKA.

3a30p MEXJIy SKOPEM M MEIHOH NIACTHMHKOWM MepemaHero KepHa cep-
DEeUHMKa CAeAyeT YCTaHABIMBATh YIIOPDHBIM BHHTOM.

CoocHOCTb KOHTAKTOB HE0OXOMMMO DEryIHpoOBaTh MepeMelleHueM
KOHTAaKTHbIX IUIACTUH IMPH OTHYILICHHOM BHHTE KPEIUICHMS KOHTAKTHOM
cucteMbl. [Ipu perynvipoBaHyy HEO6XOMMMO CIEIMTb, YTOOBI KOHUBI MO-
TBIDKHBIX KOHTaKTHBIX TUIACTHH BBHICTYTIATH 33 H3ONALMOHHYIO PaMKy.

PeryMpoBaHie MEXIYKOHTAKTHOLO 3a3opa CIIEAYeT OCYIIECTBIATDH
COBMECTHbIM MOATMOAHMEM YIOPHOIl IUIACTHMHBI M HEMOABIDKHOH KOH-
TaKTHOH NMIAaCTHHBI Y MECTAa HUX BbLIX0Ja U3 H3IOJBILIHOHHLIX KOJIOHOK.

PerymipoBaHue NMpoBajioB KOHTAKTOB MPOU3BECTH MOArHOaHHUEM
KOHTAKTHLIX TUDIaCTHH Y MECTa HMX BbIXOJa M3 H3O0AUHOHHbLIX KOJIOJOK.

Ilpu perymMpoBaHMM MEXaHHMYECKHMX XapaKTEPHCTHK HeoO6Xomymo
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YYHTLIBaTh, YTO HaNpsXeHHE cpabaTbiBaHWA pene B Goimbineil Mepe or-
peAenseTcs NMpOoTHBOACHCTBHEM KOHTAKTHBLIX TUIACTHH, Y€M HavaibHbIM
MOJIOXKEHHEM AKOPS H HATSKCHHEM BO3BPaTHOH MPYXHMHBI, a Hampsxe-
HHE BO3BPATA OMPENCIACICA BLICOTOH MEIHOHM MIACTMHKH H MPOTHBO-
JXeHCTBHEM KONTAKTHDLIX TUIACTHH.

Pene PITY-1. O6umii Buz pene PITY-1-010 man Ha pwuc. 6.
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Puc. 6. O6unii sup pene PIIY-1-010:

1 — konoixa pbiB008; 2 — ycTaHOBOYHbIH YronbBEK; 3 — OCb AKOPA;
4 — W30NANHOHHBIE KONOAKH; 5 — BHHTH KPCIICRES KORTAKTHON CHCTEMBI,
6 — ynopusie NACTHRLIL, 7 — HCNOABHXADLIC KOHTAKTSI;
8 — moaBAXBEIE KORTaKThl; 9 — Tpanepca; 10 — deMaraKTHAs NPOKIaLKa;
11 — BHHT KpewieBua Tpasepchi; 12 — ynop sxops; 13 — sxops;
14 — cepaednnk; 15 — o6moTka; 16 — pRET KpenncHAA 06MOTKE;
17 — cxo6a marmaTONpOROAA; 18 — CcxOba

Pene moimkHo MMETL CIEXYIOLINE XapaKTEPHCTHKH:

— AKOpb peNe AOIDKEH MMETh Heboibinoi oceBoit modT;

— SAKOpPb pelie MOCTOSHHOIO TOKa JOJDKEH IUIOTHO TPHIEraTh K [10-
JI04KaM CckoObl MarHHTONMPOBOJA, MPH 3TOM MEXIY AKOPEM H cepjed-
HHUKOM JIOJDKEH ObITb 3a30p 1o 0,4 MM;

— 1nwni¢poBaHHbLIE MOBEPXHOCTH AKOPS U cepACYHHKA PEIIE NEPEMEH-
HOT'O TOKa-HOJDKHB! TUIOTHO NMpWIEraTh OpYT K IpYTy,;
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— XOJ fIKopd MoJ YMOpoM SKOpA HOJDKEH ObITh B mpejueiax
3,6+3,8 MM;

— MEXJIYKOHTaKTHbIH 3a30p 3aMBIKAIOUMX W Pa3sMbIKAKOMHX KOH-
TaKTOB JOIDKeH ObITh He MeHee 1,8 MmM;

— MPOBaJl pasMbIKAIOUIMX U 3aMbIKAIOLUX KOHTAKTOB JOJDKEH OBbITh
He MeHee 1,2 MM, MpPH 3TOM MEXIY HEMOABHMXHBLIMM XKOHTAKTHBIMH
IUIaCTHHAMH H YNOPHBbIMH IUIACTHHAMH JOJDKEeH OLITh 3a30p He MeHee
0,6 MM. B pa3’oMKHYTOM MOJIOXXEHHH KOHTAKTOB YIOPHbIC FLUIACTHHbI
IOJDKHBI KacaTbCs KOHTAKTHBIX IM1aCTHH;

— KOHTaKThl KaXI0ii KOHTAKTHOM Mnapsl JO/DKHBI 3aMbIKaTbed I10
LIEHTPY ¢ JOMYCTHMBLIM OTKIIOHCHHEM OT COOCHOCTH He Ooiee 0,5 MM.
KoHTaKTHbIE H YNOpHbIE IUIaCTHHBI HE TO/DKHBI KacaTbCid BEPTHKAIIh-
HBIX [MOBEPXHOCTEH TpaBepcehl;

— TIPH OTITYILIEHHOM SKOpE MEXIY MOIABHXHLIMH MIACTHHAMH pa3-
MBIKAIOIMX KOHTaKTOB M MOJOYKO TpaBEepChl MOIDKEH OBbITL 3a30p B
npenenax 0,4+0,7 MuM;

— TIpH OTNYLIEHHOM SXOPE NOABHXHbIC KOHTAKTHLIE TUIACTHHbBI 3a-
MbIKAIOLIMX KOHTAKTOB JIOJDKHLI KacaThCAl TMOJI09EK TpaBepchl ¢ JIaBlic-
HUEM B mpefenax 3+15r.

[Tpn HeobxoIMMOCTH cIEayeT NMPOU3BOIUTH PErYITHPOBAaHME pelre.

[TosmoxeHue sxops peile peryIMpyIoT NMepeMeleHUEM cKOObI MPH 0T-
ITYIEHHBIX BHHTAX KPEIUICHHA.

Xox sKops noJ yriopoM Heo0XopMO peryiMpoBaTh IepeMelleHHEM
yropa fKopA.

Co0oCHOCTb KOHTaKTOB CIEHYET PEryIHpoOBaTh MEpeMEUIEHHEM KOH-
TAKTHBIX TUTACTHH MPH OTHYINEHHBIX BHHTAX KPEIUICHHS KOHTaKTHOM
cucteMbl. TlpH nepeMellieHHH KOHTaKTHBIX IUIIAaCTHH MOXET ObITh Hapy-
UICHA H30JMMA Ha BHHTaX KpEIUICeHHA KOHTAKTHOH CHCTEMbI pelle, 4To
MPHBEACT K 3aMbIKAHUIO OJTHOTO WIH HECKOIBKHX KOHTAKTOB Ha KOPITYC
pene. IlosToMy nocne Takoro peryIHpoBaHHA HEOOXOMHMO MpPOBEPHTHL
COMpPOTHBIICHHE H3OMALMH MEXIY KOPIYCOM M KaXA0# KOHTaKTHOii
TUIACTUHOM.

PerynupoBaHue KOHTAaKTOB cIEIyeT MPOM3BOJMTL NoArHOaHHeM
KOHTAKTHBIX H YTIOPHbIX MIAcTHH Y MECTa MX BbIXOJa H3 H3IOJALMOH-
HBIX KOJIOIOK.

Pene PIIY-2. Pene (cM. pHc. 6) TOIDKHO MMETh CIEAYIOLUHME Xapak-
TEPUCTUKH:

— oceBoH modT sKopa momkeH 6bITh B npenenax 0,05+0,7 mm;

— HEMArHuTHas NpoKilajaxa JXOoJDKHA mMpuiIeraTh K AKOpIo 6e3 BHIH-
MOro BbUTYYHBaHHA;
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— BO3IYIIHbIH, 3a30p MEXIY AKOPEM U MOJOYKOH cko6bl MarHuTO-
npoBoaa (C mepeHeH CTOPOHLI pele) MPH MPHTAHYTOM IOJOXEHHH
AKOpA JoJDKeH ObITh B mpepenax 0,3+0,8 mum;

— HEMAarHHMTHaf NMPOKIagKa B NMPUTSHYTOM TMOMOXKEHUH AKOpPS
JI0JDKHA TUIOTHO OMMpAaTbCA Ha IMEpelHION YacTh BBICTYTA CepACYHHKA
IS pelie MOCTOSHHOLO TOKa;

— TIpY OTCYTCTBMH HEMAarHMTHOH NMPOKIAJIKH 9KOpb B NPUTSAHYTOM
MONOXEHHH HOJDKEH ONMPAThCH HA MEPEIHHIt BLICTYN CEpPACYHMKA, HE
Xacasach 3aJHero, ¢ BMAMMBLIM 3a3opoMm He Oosee 0,12 MM s pene
nepeMeHHOro Toka. IIpH aToM MeXOy sicopeM M Moodkoil ckoOni mar-
HUTOIMPOBOJA (C 3aJHeill CTOPOHBI pene) JoIDKeH ObiTh 3a3op He Gonee
0,15 mm;

— XOJ AKOPS MOJ €ro YNopoM IO/DKeH ObITh B mpeenax 2,5+2,7 Mum;

— MEXIYKOHTAKTHbIA 3a30p 3aMbIKAIOIMMX H Pa3MbIKABIMX KOH-
TAaKTOB JIOJDKEH ObITh He MeHee 1,4 MM M He MeHee 1,0 MM s nepe-
KIOYAFOUIMX KOHTAKTOB;

— MpOoBAJl Pa3sMbIKaIOUIMX H 3aMbIKAIOLIMX KOHTAKTOB JOJKEH OBITL
He Mexee 0,8 MM M He Menee 0,6 MM I NepeOYalOLIMX KOHTAKTOB,
NpH STOM MEXIY HCMOABHKHBLIMM KOHTAKTHbIMM TUIaCTMHaAM¥ K YTOp-
HbIMH TU1aCTHHaMM NOJDKeH ObiTb 3a30p He MeHee 0,6 MM. B pasoMkHy-
TOM T10J10KE€HHH KOHTAKTOB YNOPHBIC MTaCTHHBI IOJDKHBI KacaTbhCs KOH-
TaKTHBIX TUIACTHH;

— KOHTAaKTbhl KaX[J0H KOHTaKTHOH Napbl HOJDKHbI 3aMBIKATLCA IO
LEHTPY ¢ JONYCTUMbBIM OTKJIOHEHHEM OT COOCHOCTH He Gonee 0,3 MM.

KoHTakTHbIE TUIACTHHBI HE AOTDKHbI KacaThbC BEPTHKAJLHBIX MO-
BEpPXHOCTEH TpaBEPCHI;

-—— MEXIY NOIBIXHLIMH KOHTAKTHBIMH IUIACTHHAMH Pa3MbIKAFOILMX
KOHTAKTOB H MOJIOYKOH TpaBepchl HOJKEH ObITL 3a30p B Mpelneiax
0,4+0,7 mm;

-— MpH OTMYHIEHHOM SKOPE MOIBHXHBIC KOHTAKTHBIE NUIACTHHbLI 3a-
MBIKAIOIIMX KOHTAKTOB [0JDKHbI KacaTbCs MOJIoYeK TPaBepchl ¢ JaBJe-
HHem B npeaenax 3+10 r;

— 3aMbIKaIOLIHE KOHTAKTHLl PEie NOIDKHbI 3aMBLIKATHCA MOCJE pas-
MbIKaHUSI PA3MBIKAIOWIHMX KOHTAaKTOB M oOpa3zoBaHMA MeXIy pa3Mbika-
IOIMMKY KOHTaKTaMH 3a3opa He MmeHee 0,5 MM.

[1py HeoOXoMMOCTH CACKYET MPOU3BOIUTL PEryIUPOBAHHE PEIiE.

[TomoxeHue sxops pene HEOGXOAMMO peryIMpoBaTh MepeMeELUECHHEM
cKko6bl MpH OTITYLUEHHBIX BUHTaX KPEIUIEHHUS.

Xon akops MOJX yNnopom cjelyeT peryJHpoBaTh NepeMelleHHeM
yriopa KOps.
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C0OCHOCTh KOHTAKTOB CIEHYET peryjMpoBaTh MEPEMEIIECHHEM KOH-
TAKTHBIX TUTACTHH NPH OTITYIIEHHBIX BMHTAX KpPElUIEHUs KOHTaKTHO¥
cucTeMbl. [Ipu MepeMelieHMH KOHTAKTHBIX TUTaCTHH MOXeT ObITh Hapy-
HICHA M30/DILUMA Ha BHHTaX KpErUleHHsi KOHTaKTHOM CHCTEMbi pee, YTo
FPUBEJIET K 3aMbIKaHUIO OJHOI0 MM HECKOILKMX KOHTAKTOB Ha KOPITycC
pene. TTosToMy Mocie Takoro perympoBaHHs HEOOXOIMMO MPOBEPHTHL
COMPOTHBJICHHE H3ONALMH MeXIy KOpPIycoM H KaXIoil KOHTaKTHOH
TUTaCTHHOM.

PerymipoBaHie KOHTaKTOB HeOOGXOIMMO MPOM3BOAMTL MOATHOaHH-

€M KOHTAKTHbLIX W YNOPHBIX IUIACTHMH Y MECTa UX BbIXOoJa W3 H30JALMU-
OHHLIX KOJIOOAOK.

Pene MKY-48, MKY-48c. Ooumii Bua pete MKVY-48 nan na puc. 7.

14 13 {5
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1
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Puc. 7. O6umwi sug peae MKY-48:

1 — ckoba MararTonposona; 2 — obMoTka; 3 — sAKOpb; 4 — MOABHXHbBLI
KOHTAKT; 5 — HENOABHXRALIA KOHTAKT; 6 — BO3IBpaTHas UPyXHHA;
7 — BHHT HaTsLXenus BO3BpaTHOH DpyXHHbI; 8 — ynop 9Kops;
O — BEATHI Kpewienns yoopa axops; 10 — oce skops; 11 — Meansiil yrop;
12 — H3onANAORHAA paMkKa; 13 — H30NANAOBALIE KONONKA;
14 — BEHTHI KpenneHHs KOATAKTHOH CHCTEMbI; 15 — ynopHbie mnacTHESI;
16 — ckoba
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Pene J0JDKHO MMETh CIICAYIOUIHE X8paKTEPUCTHKH:

— AKOpb pelie TODKEH HMETL HEGOTbIIONH oceBoii modT;

— XOJ AKOpSA MEXIY CCPACYHUKOM H YIIOPOM SKOPA HOJDKEH ObITh
B npenenax 2,5+2,8 mm;

— B KOHEYHOM TOJOXEHHH AKOPb JOJDKEH YNMHpaThcd B Kpai cep-
JICYHHKA,

— MpH cpabaTbIBAHHM MOIBHXHBIE KOHTAKTHI HE JODKHBI CIOJ3aTh
C IUIOCKOCTH HEnoABHXHbIX. KoHTaKTHble MnacTHHLI He JOJDKHBI Ka-
caTbC BEPTHKAIbLHON IUIOCKOCTH H3OJSNLMOHHON paMKH;

— MpOBa KOHTAKTOB HOJDKeH ObITh He Menee 0,8-1 MM, mpH 3ToM
3a30p MEXIY YMOPHOH M KOHTAKTHOM IUIaCTMHaMM JOJDKEH ObiTh He
menee 0,5 MM.

IIpH HEO6XOIMMOCTH ClIeyeT NMPOH3BOMUTL PEryJMpOBaHHE pelle.

Xon axops Heob6XxoQHMO peryjliMpoBaTh MEpPEMELICHHEM YMopa
SKOPA.

KoHeuHoe nomoxeHHe AKops CHelyeT PeryJIHpoBaTh repeMellieHHeM
€KOOBbI MPH OTITYLUEHHBIX BHHTaX KPETUIEHMA.

Co0OCHOCTb KOHTAaKTOB HEoOXOIMMO peryJMpoBaTh NepeMeLleHHEM
KOHTaKTHbIX IUTACTHH MpH OTITYUICHHBIX MaHKaXx Ha BUHTaX KpeIUICHHA
KOHTaKTHOH CHCTEMBbI.

PeryaMpoBaHHe KOHTAKTOB CJcAyeT NMPOH3BOIHTL noAarnbaHnem
KOHTAKTHbIX M YNOPHBIX TUIACTHH Y MECTa HMX BbLIXOAA W3 W3OIDILMOH-
HbIX KOIOJOX.

Pene cepun KJAP. O6uunni By pene gau Ha prc. 8.

Pene TomkHO HMMETh CHEIYIOLUHE XapAKTEPHCTHKH:

— BOYIYUIHBIH 3a30p MEXIY AKOPEM M CEPACYHMKOM B NMPHTAHYTOM
NOJIOXEHHH SKOPS JOJDKeH ObiTe He MeHee 0,3 Mm it pene KAP-1, He
menee 0,2 MM g pesie KIP-2, He menee 0,05 MM s paie KIP-3M, He
Menee 0,15 MM pist pene KAP-5M, He Mentee 0,08 MM juis pere KAP-6M;

~= XOJ, fIKops JIo/bkel 6bImh B npefenax 2,2+2,6 MM (onpeaendercs 3a-
30POM MEeXUTY HIOJIALMOHHON 1aHKO#H W yTIopHOH cko60ii B MPUTAHYTOM
nonoxewnt sxkopda) s pene KAP-1, KAP-3M, KIP-5M, KAP-6M u
0,4+0,8 MM (ompeaenaerca 3a3opoM MEXIY CEpPACHHHKOM H SKOPEM B
OTIYLUCHHOM TONIOXEHHH sikops) wa peie KIP-2;

— MEpPEMELICHHE AKOPS BIOJb LIapHMpa NOJDKHO ObITh B npeicnax
0,3+0,7 MM;

— MepCcMeELIEHHE SKOPS B BEPTHKAILHOM HamNpaBIEHHH JIOKHO
6biTs B npeaenax 0,3+0,5 mMum;
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Puc. 8. O6mmii sun pese cepan KIP:
¢é A/ a — KIIP-1:

1 — cepneqnek; 2 — o6MOTKa; 3 — fKOph; 4 — AENOABAXHBIE KOHTAKTBI;

=3
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5 — nopBUXELIE KOHTAKTH!; 6 — HIONAMMOKAAN MNaHKa; 7 — yHopHas ckoba;
8 —- ynopHbie mnacTeAb; 9 — Meausili ynop: 10 — A30N4LHOBAbIE KONOAKH;
1 11 — BEETHI KpenneRAs KOHTAKTHOH CHCTEMBI;

3 6 — KIIP-3M:
1 — cepneamuk; 2 — obmoTka; 3 — 2KOps; 4 — HEDOABHXHBIE KOHTAKTHL;
2 5 — noaBHXHbIE KOHTAKTH; 6 — HIONNNEOHAAS IL1aAKa, 7 — ynopHas cKo6a;
5 8 — ynopasie WIACTREL, 9 — W3OMIIEOHHbIE KONOIKH;

10 — BEATH KpemNeHBN KOHTAKTROH CHCTEMBI;

¢ — KJIP-5M:

1 — cepnednEK; 2 — o6MOTKa; 3 — AKOpS; 4 — HENOABRXERE KORTAKTI;
5 — poaBEXEbIE KOHTAKTHI; 6 — HIONAUHOHHAN ONAaBKa; 7 — ynopBEas
cxoba; 8 — ynopHeie naacTHEB; 9 — BeMaruETELIA ynop;

10 — n3onsnAornbie KonoAkH: 11 —BHATE Kpenieuns KOHTAKTHOH
cacTembl; 12 — nemudepapic Wakbh

1T
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— niepeMelneHHe AKOPsS BIOb OCH CEPACYHHKA JODKHO ObITh B Mpe-
nenax 0,05+0,15 mm;

— MEXKIYKOHTAKTHBIC PACCTOSHHA 3aMbIKAIOIAMX H PaiMbIKAIOLIHX
KOHTAKTOB JOJDKHO 6BITh He MeHee 0,8-1,2 MM H NepeKTIOYaloNMX KOH-
TaKTOB He MeHee 0,5-1 MM;

— NpoBAaJl KOHTAaKTOB (ompeneiseTcs 3a30poM He MeHee 0,15 MM
MEXAY HEMOABHXHOH KOHTAKTHOH H yMOpHOH IIaCTHHAMH) TOJDKEH
ObITL He Mehee 0,25 MM;

— KOHTAKTHOC JABJICHHC JIOJDKHO ObITh B mpeaenax 25-30 r;

— HABJICHUC KOHTAKTHAIX NIAaCTHH Ha H3ONALHOHHYIO IUIAHKY
JoJDKHO ObITh B Ipepenax 8+12 r.

IIpu HeoGxomHMOCTH ClleoyeT MPOHIBOMMTL PEryIHpOBaHHE peje.

Bo3ayimHeoi 3a30p MeXIy AKOPEM H CEPREYHMKOM B MPHTAHYTOM
nonoxennu axops wia pese KAP-1, KIAP-2 ciexyer perynMpoBars M3-
MEHEHHMEM BBICOTHI MEIHOFO YIOpa CIHIHMBEHMEM YTIOpa WIM 3aMeHo
ero 6omee momHbM; LA pene KAP-3M, KIP-5M, KJIP-6M — uaru-
60M LIEHTpaJIbHOH 9acTM SKOpA, HaXOoMslNeiics HANpPOTHB CepACIHHKA.
BosgymHeri 3a30p MexIy SKOpeM H CEPACYHHMKOM MOXHO YMEHLIIMTH
TaKXKe, CTaYMBafd HWXHMH BBICTYN ckoObl MArHMTOMpOBOJA IUIN peie
KJAP-3M wm HemarnuTHbiH ynop mis pene KIAP-5SM, KAP-6M.

Xon sxops Heo6XOIMMO PEryIHpOBaTb HIMEHEHHMEM YIila M3rH6a
SAKOPA.

[Nepememenue Axops BAOIL OCH CEpACIHHMKE CICAYET PEryIHpOBaThL
no/rubaHneM yNopHo# ckoObl.

CoOCHOCTb KOHTAKTOB HEOOXOIMMO pEryIMpoBaTh NEpeMeEleHHEM
KOHTAKTHBIX IUIACTHH MPH OTIYUICHHbIX BUHTAX KPEIUICHHA KOHTAKT-
HOH CHCTEMBI.

PerympoBaHHe KOHTAKTOB MPOH3BOMMTL NOArHOaHHEM KOHTaKTHBIX
M YTIOPHBIX IUIACTHH B MECTaX HX BBIXOAA M3 M3OJILIMOHHBIX KOHOIOK.

Ilpu perympoBaHMM MEXaHWYECKMX XapaKTEPHCTMK HeoOXxoamMo
YIMTBIBATH, YTO HAMpAXKEHHe, BpeMs cpabaTuiBaHHA W BO3BPATa pelle B
Oonbluei Mepe OMpeeNfeTcs HadalbHbIM M KOHEYHBIM MMOJIOXKEHHEM
AKOpsA, 9€M MPOTHBONEHCTBHEM KOHTAKTHBLIX IUIACTHH.

PerymipoBaHHe BpeMeHH AedictBua pene KAP-5SM, KAP-6M muame-
HEHHEM MEXAHMYECKHX XapaKTEPHCTHK MOXET He obecnedHTs HeoGXo-
JMMBIX MapaMeTpoB. B 3ToM cllyyac HOMOJHUTEILHOE PEryIMpOBaHHUE
MOXET MPOM3BOMTLCA HIMEHEHHEM KOIMYECTBA NeMN(epHBLIX mait u
HM3MEHEHHEM PacnolloxeHHa oOMoTox 1 JeMndepHbIX 1Waib Ha cepraey-
Huke. [Ipn 3ToM yMeHbIIEHME KOIIMYECTBa AeMMIEpHbIX a6 BbI3bIBa-
€T yMeHblIEHHE BPEMEHM CpabaThiBaHMsA M BO3BPATA pelic; YCTAHOBKA



23

JemnepHbIX a6 6inike K BO3MYUIHOMY 3a30pYy BbI3bIBAECT YBEIMYeE-
HME BpeMeHM cpabaTuiBaHMA pele; ycTaHOBKa oOMOTKM pene 6imxe K

BO3XYNIHOMY 3a30py BbI3bIBAa€T YMEHbLICHHE BPEMCHH cpabaTbiBaHus
pene.

Pene PII-321, PII-341, PI1-342. O6upiii Bua penxe PII-321 nau Ha
pHMc. 9.
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Puc. 9. O6wnmii Bup peae PII-321:

1 — uwoxonb; 2 — MarsATONpPOBOA; 3 — MeABAs BNACTHHKA; 4 — AKOPD;

5 — posomok; 6 — H3ONANBOHBAN pamKa; / — ckoba; 8 — mnacTREKH,
yIepXHBalOIHe 0Ch DOBOAKA, 9 — o6MOTKa; 10 — mnacThEKa,
ynepxunsawoias 06MoTKy; 11 — noaBHXHbIE KOHTAKTH;

12 — BenoaBHXHble KOHTaKTH); 13 — H3ONAUHOHHBIE KONOAKH;

14 — rpancdopmarop; 15 — spinpaMuTeNbHBIA MOCT;

16 — xonaencarop; 17 — ymop

Pene JOJDKHO MMETHh CIIEAYIoINME XapaKTCPHCTHKH:

— oceBoH Mot KOpsA HoiDkeH O6bITh B npenenax 0,5+40,6 mu;

-— B NPHTAHYTOM MOJIOXEHHH AKOpb AOJDKCH YNHMpaThCA B HEMar-
HWTHBIE IMPOKJIaAKH oboux nomocon CCPACTHHKOB MarHMTonpoBoaa,

— XOJ AKOps JoJDKeH ObIThL B mpenemax 3+4 MM, ynop dkops HoI-
KCH YIMpaTbhCad B CCPJACHHHMK MAarHMTONPOBOJA;

— IIpH cpaﬁaTbmaH}m NMOJIBHXXHBIC KOHTAKTBI HE JOJDKHBLI CTON3aTh
C IULTOCKOCTH HEMOIBHXKHBIX;
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— ang pene PII-321 MexIy H30MALMOHHOH pPaMKOH H MOIBHXHbI-
MH KOHTaKTHBIMH TUTACTHHAMH [EPEKIIOYAIOHMX KOHTAKTOB MPH OT-
MyLIEHHOM SIKope JoJkeH 6bIThH 3a30p B npexenax 0,5+1,0 MM, a nmo-
JBMKHEIE KOHTAKTHbIC TUIACTHHB! 3aMbIKAIOIIMX KOHTAKTOB JIOJIXHBI
OMMpaTbCA Ha HM3ONMALMOHHYIO pPAMKY. MeXIyKOHTaKTHbiH 3a3op 3a-
MbIKAIOIMIMX KOHTaKTOB JoikeH ObiTh B mpemenax 2,5+2,8 MM. Jlas-
JICHHE pa3MbIKAIOIHUX KOHTaKTOB JoJIkKHO 6bITh B mpexenax 12+18 r,
a MOJBHXHLIX KOHTAKTHBIX TUIACTHH Ha M3OJNALMOHHYIO PAMKY — HE
MeHee 8 T

— ma pene PIT-341, PTI-342 3a30p Mexy yrojIbHHKOM TOJIKaTe-
1% ¥ NOABHKHOM KOHTAKTHON MIACTHHONH MEpEKMOYAIOMIEro KOHTaK-
Ta HOpPMaJlbHOH MOIMHOCTM HoXxeH 6BITh B mpeaemax 0,5+0,8 MM, a
MEXIYKOHTAKTHBIH 3430p 3aMBIKAIOIIET0 KOHTAKTA JOJDKEH OBITh HE
MeHee 1,6 MM. MeXIykoHTAKTHBIH 3a30p 3aMbIKAIOIIEro KOHTAKTa
MOBbLIINEHHOH MOIMHOCTH JolkeH ObITh B npeaenax 1,5+2 MM, a Mex-
JYKOHTAKTHBIH 3a30p pa3MbIKAMOWICIO KOHTAKTAa HOJDKEH ObITHL He
MeHee 2 MM. JI119 nepekmodeHHs KOHTAKTOB MOBLINEHHOM MOIIHOCTH
6e3 pa3pbiBa LIENH NpH cpabaTbIBAHHH pelie MEXIY YrOJIbLHMKOM TOJI-
KaTels pa3sMbIKAIOMero KOHTaKTa H MOJABH)KHOHM KOHTAaKTHOMH IUIacTH-
HOil B MOMCHT 3aMbIKaHHMs 3aMbIKAIOINEro KOHTAKTAa JONXEH ObITb
3azop B npexenax 0,5+0,8;

— JaBJIEHHE Pa3MBbIKAIOMEro KOHTAKTa HOPMAalbHON MOIMHOCTH
JOTDKHO ObITe B mpenenax 12+18 r, maBlieHMe 3aMbIKAOUIEro KOHTAKTa
MOBBIIDEHHO#W MOLIHOCTH MOCJE 3aMbIKaHUA HOJDKHO OBITH He MeHee
50 r, a maBieHME Pa3MBIKAIOWIEI0 KOHTAaKTa MOBbIIECHHOH MOLIHOCTH
JOJDKHO ObITH He MeHee 30 T,

ITpH HEoOXOMMMOCTH cleXyeT NPOU3BECTH PEeryIHpOBaHHE pelle.

[MonoxeHHe AKOPA pelie B MPHTAHYTOM MOJIOXECHHH peryavpyercs
rnepeMeLiEeHHEM MarHUTONPoBoJia NPH OTITYLEHHBIX BHHTAX €ro Kperuie-
HUSA.

Xoa sKopsi HEOOXOMMMO peryiIMpoBaTh MOATHOAHUEM YIOPa.

CoocHOCTb KOHTaKTOB CIENyeT peryIMpoBaTh NepeMelieHHMEM KOH-
TAKTHBIX TUIACTHH MPH OTMYINEHHbIX TaikKax WIM BHHTaX KpeEIUIEHHS
KOHTAKTHOM CHCTEMbI.

PerymipoBaHue KOHTaKTOB fIPOM3BOIMTL MOMIHOaHMEM HEMOMIBHXK-
HbIX KOHTaKTHbIX IUIACTHH HAa PAacCTOAHMH 3-8 MM OT H3OJIALMOHHBIX
KOJIOJOK.

3a30pbl MEXIY HIOISLMOHHONH paMKoii, YroIbHMKaMM TOIKATeNld H
MOABIDKHLIMH KOHTAKTHbIMHM IUIAaCTMHaMH CHEAYET perydpoBaTh NOJ-
rubaHueM MOJBHMKHBIX KOHTAKTOB, YTONLHHKOB COOTBETCTBEHHO.
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Pene PII-8, PII-9, PII-11, PI1-12. O6ummii Bux pene PI1-11 u PI1-12
IaH puc. 10.
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Pac. 10. O6mmit sua pene PII-11, PII-12:

! — pamka-ocHOBaB®Ee; 2 — CK0Ga MarHETODPOBOAA; 3 — AKOPb;
4 — o6mMoTKa; 5 — TonKarens; 6 — 6anovka; 7 — perynEpoBOYHbIE BRHTDE;
8 — HjonAnEOHHAs KofoAKa; 9 — NOABUXEHIE KOHTAKT;
10 — senoasEXAbil KOATAKT, 11 — nocTosRAbIA MaruuT; 12 — moKoOJIb;
13 — xpoumwreltn: 14 — BUATH KpelneHAs MEXaBH3Ma;
15 — BRHTHI KpensicBHS KOHTaKTHOE CHCTeMbI; 16 — monyocs

Pene mOMKHO MMETH CIECAYIOIIHE XapaKTEPHUCTHKH:

— oceBoi mModT IKOPA KOJDKEH ObITh B mpeAenax 0,2+0,3 MM;

— SKOPb pelle B KpaHHMX MOJOXEHMAX TOIDKEH [UIOTHO HpUIieraTsh
K ckobe MarHMTONpoBOJa C MEPEHEHN CTOPOHBI PeElie, a MEXTY AKOPEM
W MpWIETamei K HeMy ckobe MarHMTONMpoBOJa €O CTOPOHBI LIOKOIIA
IFoTDkeH ObITh HeGombmoi 3a3op.

VYxazaHHbIH 3a30p OOJDKCH OBITH BOIMOXHO MEHBLIIMM I ITOBbIIIE-

HMA HaJXEeXKHOCTU YAEpXaHuUsA AKOPA B KpaiHMX molloxeHwsiX. SIKopb
pelie He JOJDKEH KacaThed KpacB oOMOTKH;

— KOHTaKTbl KaXJIOH KOHTAKTHOM Mapbl JOJDKHbI 3aMbIKATHCS IO
LIEHTPY € JOMYCTHMbIM OTKJIOHEHHEM OT COOCHOCTH He Oonee 1,0 MM;
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— MEXIYKOHTAKTHBIH 3a30p KOHTAKTOB, UCNOJb3YEMBIX IS KOMMY-
TaLHM BHEUIHMX Llenei, XomxeH ObITL He MeHee 1,8 MM;

MEKIYKOHTAKTHBIA 3830p KOHTAKTOB, BKIFOYEHHBLIX B Liemb o6Mo-
TOK, HOJDKEH ObITh B rnpezienax 1+1,3 mu;

— MEXIY TOJIKATENEM H MOABHKHBIMM KOHTAKTHBIMM IUIaCTMHAMH
KOHTaKTOB, HCMOJIBL3YEMbIX LI KOMMYTalMH BHELIHHX LICNCH H Haxo1s-
LMXCA B 3aMKHYTOM NOJIOXEHUH, XOJDKeH ObITh 3a30p He MeHee 0,5 MM.
JIns KOHTAKTOB, BKJIOYCHHLIX B LICH 0OMOTOK pene, yKazaHHbIH 3a30p
HE KOHTPOJIHpYETCH;

— JaBIICHHE MOABHXHBIX KOHTAaKTOB Ha HEMOIBMIKHbLIEC ITOJDKHO
OuiTe B mpepenax 10+18 r.

ITpH Heo6XxoMMMOCTH CIEHYET MPOU3BECTH PEryNHPOBaHHE pPEiic.

OceBoit OPT HEOOXOIMMO PETYIHPOBATL H3MEHCHHEM TOJIO0XKEHHS
noxyoceil. COOCHOCTL KOHTAKTOB CIICAYeT PerylIHpOBaTb MEPEMELICHH-
€M KOHTAKTHBIX TUIACTHH MPH OTIYIIEHHLIX BUHTAX KpEIUIeHHMS KOH-
TAKTHOH CHCTEMbI.

PerymipoBaHHe MEXIyKOHTAKTHBIX 3a30pOB ClIEAYeT MPOH3BOIMTH
NoArM6aHHeM HETMOABHXXHBIX KOHTAKTHBIX TUIACTHH.

PerynupoBaHHE AaBJICHHA KOHTAaKTOB NPOM3BOIMTL MOAIHOaHHEM
MOJBHXHBIX KOHTAKTHLIX [UIACTHH BMECTE € OXBAThIBAIOIIMMM HX Bbl-
BOJHBIMM IUIACTHHAMH.

Bo3gynmelii 3a30p co CTOPOHBI LIOKOMNS perie MEeXIY AKOpeM M MpH-
neraromeit X HeMy ckoOolf MarHMTOMpPOBOJIA OMpEAENSET HAMpPKEHUE
cpabaTbiBaHUA pelle. YKa3aHHbIH 3a30p H3MEHAETCA PEryIHMPOBOYHLIMM
BHHTaMH MPH OTITYILCHHLIX BHHTAX KPEIUIeHHS NMOCTOAHHOIO MArHMTAa H
BHHTaX KpeEIJIeHHs! MexaHH3Ma. [IpH 3ToM BpalueHHe peryIMpoBOYHOrO
BHHTa MO 9acOBOW CTpeNIKe MPHBOIMT K YMEHbIIEHHIO 3a3opa, 4TO Bbi-
3bIBACT YBEIIMYEHHE HAMpskeHHA cpabaTbiBaHMA pene.

Pese cepun POB-880. O6uniii Bujx pene POB-883 1 POB-884 nan Ha
puc. 11.

Peile TOIDKHO MMETh CIIEAYIOLIHME XapPAKTEPHUCTHKH:

— HeMarHMTHas MPOKIaJKa JO/KHA MPpWIEraTh K SKOpIo;

~ SIKOpb pene JO/DKEH JIErko NMOBOPaYyMBATLCA Ha MpU3MaTHYCCKOH
oniope, 00paloBaHHO# MIOCKOCTHIO KEPHAa MAarHUTOMPOBOJA U IUIACTHH-
KO, Npx 3ToM JHOQT SKOPA B MPUTAHYTOM MOJIOXEHHH B BEPTHKAIb-
HOM HAMpaBJeHUH A0JDKEH OBITh MMHHUMANLHBIM, & CMELICHHE MOBEPX-
HOCTH TIOJIBHXHOI'0 KOHTAKTa OTHOCHTEILHO HETMOABHXHOTO JOJDKHO
OBITH He Ooyiee | MM;

— mOQT sKOpA B rOpH3OHTAILHOM HAaMpaBNEHWH JOJDKEH ObITh He
6onee 0,3 mMm;
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Puc. 11. O6wmii ray pene POB-883, POB-884:

1 — maruETONpOBON; 2 — RIONARHOHHAA 1Halba; 3 — nemAadep:
4 — obMoTKa; S -—— KpeDexHOe Koablo; 6 — perynnpoBodnas rafixa;

7 — ppyxHHA W1aBAoOro perynapoadis: 8 — cepaeunuk; 9 — nemodep;
10 — saxops; 11 — cxoba: 12 — euBT KpemneBns ckobul; 13 — nnacTHRKa;
14 — yronbBEK; 15 — 8HHT KpelNeHMA YIonbHEHKA; 16 — rafikm KperUteHns

BEelONBAXABIX KOHTakTOB; 17 — cronopHui# BHET. 18 — yien kpenneuns

HEeNONBAXHEDIX KOHTAKTOB; 19 — BeMarHHTHAas DpOKIaAKa;
20 — pnoasuXHblE KOHTAKTb

— MEXJYKOHTaKTHbIH 3a30p 3aMbIKAKIIIMX KOHTAKTOB JOIDKEH
65T He MeHee 4 MM, Pa3MBIKAIOIIMX KOHTAKTOB HE MeHee 3 MM;

— MpoBaJl KOHTAaKTOB JOJDKEH ObITh He MeHee 1,5 MM;

— HaYaJbHOE JABICHHE KOHTAKTHON MpPYXHHHI HAa KOHTAKTHbIH
MOCTHK IOJDKHO ObITh HEe Menee 70 T

— KOHTaKTbl, paboTafomye B OTHOH LIEMH, NOJDKHbI ObITh OTpery-
JIMPOBaHbl TaK, YTOOBI MPH 3aMbIKAHUM OJHOHM Maphl KOHTAKTOB 3a30p
MEXIY KOHTakTaMH ApYroi mapel 6bin He H6omee 0,5 MM.

IMpH Heo6XOMUMOCTH CIIEXYET NPOH3BECTH PErYMPOBAaHHE pelle.

JIropT sKOps B BEPTHKAILHOM HAMpaBICHHH YCTPaHSIOT TMepeMeLle-
HHEM CKOObl B HampaBJICHHM OCH BPALNEHHS MNMPH OTITLIEHHbIX BHHTaX
KpEIvieHHs1 ckoObl.

JllodT sKOpPS B rOPHIOHTAILHOM HAIMpPABICHUH CIEXyeT PeryIHpo-
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BaTh MepeMemeHHeM TUIRCTUHKH OTHOCHTEIILHO OCHOBAHHUS pene Ipu
OTITYINEHHbBIX BUHTAX KPEIUICHUA YTONbHHKA.

MexaykoHTaKkHbIi 3a30p H MPOBaI KOHTAaKTOB HEO6X0/MMMO pery/m-
poBaTL U3MEHEHHEM MOJIOXKEHHS HEMOJBHXHBIX KOHTAKTOB.

HagamHoe noloxeHHe AKops ClEQyeT YCTAHABIMBATL CTONOPHBLIM
BHHTOM. OT HA9alIbHOIO MOJOXCHHA SKOPSA M CWIbl HATKEHMUSA BO3-
BpPaTHOM NPYXHHLI, KOTOpas HIMEHAETCA PeryIMpoBoIHOM raikoif, 3a-
BHCHT HanpsxeHHe cpabaTbBaHUA pelic; MPH 3TOM HEOOXOMMMO YUMTHI-
BaTb, 9TO HIMCHEHHEC HATAXCHHMA BO3BPATHOH NMPYXUHB!I NMPHBOIUT
TAaKXe K HEKOTOPOMY H3MEHEHHIO BPEMEHH BO3BpaTa pelic.

KoHeuHOoe noJioKEHHE AKOPA OMpEAE/AETC TOMIIMHON HEMAarHMT-
HOH MpoxIagkH. YCTaHOBKA HEMATHHTHBIX MPOKIANOK palIMIHOM TOJI-
LMHBI T103BOJIZET H3MEHATL KOHETHOE [OJI0OXKEHHe AKOPA H TEM caMbiM
HU3IMEHATL BBHLIEPKKY BpeMeHM Ha BoiBpaT. [ImaBHoe perynmpoBamMe
BBIIEPXKKH BPEMEHH HA BO3BPAT MOXET OCYLICCTBATLCH H3MEHEHMEM
HATSXEHHS MPYXHHDBI [UIABHOIO PEryMpOBAaHMA.

2.6.3. PezynupoeaHue ykasamenbHbix pene
Pene PVY-21, BPY-4. O6umii Bux pese PY-21 nan Ha puc. 12.
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Puc. 12. O0muaii sun pene PY-21:

1 — uoKons; 2 — K0Xyx; 3 — o6MOTKa; 4 — cepAeqHREK; 5 — AKOPS;
6 — GapaGaHynK; 7 — HeDOABHXHbiE KOHTAKTHI;
8 — poaepaTHas npyxsna; 9 — ¢uiaxok; 10 — pyaka so3spata daxcka;
11 — cko6a; 12 — BHHTBI Kpemnesns cxobbi; 13 — nomyocs;
14 — ckoba Gapabanurxa; 15 — perynaposounas cxoba;
16 — cko6a Bo3spara
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Pene momxHo MMeTh CleQyIoIMe XapaKTePUCTHKH:

— 6apabaHuMK pene JiolkeH cBo6oJHO BpamaThes 6e3 3aMeTHoro
Tpenms. JlirodT 6apabaHyrika BOOMb OCH BpalleHMs JOJDKEH OBITH B mpe-
aenax 0,2-0,5 MM;

— SAKOpb pelic B FOPM3OHTAILHOM HAMpaBIICHWHM NOJDKEH MMETh HeE-
6onbmoii modT, obecrneyHBarouMii JIerkuid XoJ KOpPA HO €ro yropa B
CEPIICUHMK;

—— ckoba bapaGaH4MKa NOJDKHA YNHUPaThCs B OTOTHYTYIO 4acThb
SKOPA, MIPH 3TOM 3aLierUIeHHE MeXJIy 3y6oM ckobbl 6apabaHdayka W Bbl-
CTYTIOM SKOPA JOJDKHO 6bITH B mpexenax 1+1,5 mMM;

— ¢maxoK pene He JAOJDKEH BBIMAIATh MPH PE3KOM COTPACEHHH Ma-
HETY;

— IpOBajl HEMOJBHXHBIX KOHTAKTOB NOJDKEH OLITH B mpereiiax
1+2 MM;

— MpH HaXaTHH Ha ckoby Bo3lBpaTa GapabaH4MK JIOJDKEH YETKO
BO3BPAINATLCA B MCXOJHOE MOJIOXKEHHUE.

Ilpy HeobxomMoOCTH cleTyeT MPOU3BECTH PETYIMPOBAHUE pelie.

Jlrot 6apabaHyrka BIOML OCH BpalleHMs HEOOXOIMMO peryaMpo-
BaTb W3MEHEHHEM IOJIOXKEHHUS MOILyOCH.

JIrodT AKOpPS B rOPU3OHTATHLHOM HANpaBlIEHHH CIIEAYET yCTaHAaBIU-
BaTh MNEPEMEICHHEM CKOOBI NMPH OTIYIIECHHBIX BUHTaX €€ KpPCIUICHMUS.

3auereHye MeXIy 3y6oM ckobbl 6apabaHuska M BBICTYTIOM SKOPS
CIIeayeT PeryavpoBaTh MOATHMOAHHEM PEryIHPOBOYHOM CKOGBI.

ITpoBal HEMOMBMXKHBIX KOHTAKTOB CJIEAYET PEryIMpOBaTh UX MOITH-
6aHueM.

Hampsixenue (Tox) cpabaTeiBaHust peiie HeoOXOMMMO PEryIMpoBaTh
H3MEHEHHEM HAa4allbHOTO MOJIOKEHHA SKOPA W HATAXEHHEM BO3BPAaTHOM
NPYXHHBI, YTO MPOHM3BOMMTCS MOATHOAHMEM PEryIMPOBOYHOH CKOOBI.

Pene IC-41. O6unii Bh pene AaH Ha puc. 13.

Pene NomkHO ¥MMETH CHIEXYIOLUHE XapaKTEPHCTHKH:

— MPH CHATOH BO3BPaTHOI MPYXXHHE AKOPh PEIe TOIDKEH CBOOOIHO
rnepeMelaTbes M3 Ha4YaJIbHOLO B KOHEYHOE MOJIOKEHME NPH HAXIOHE
yCTpoiicTBa BNEped M HazaJ Ha Yroi 45° oT BEPTHUKAIBHOIO MOJIOXe-
HMS;

~— HAYAIBHBIH 3330p MEXIY BBICTYTIOM SKOPS M CEPICYHUKOM IOJI-
XeH ObITb B mpegenax 1+1,2 mMM;

— (hnaxox pene He JOJDKEH BbIMAAaTh NPH PE3KOM COTPSCEHUM Na-
HEJH;

— MpPH HaXaTHH HAa KHOMKY BO3BpaTa (raXoK pPelle JOIDKEH YEeTKO
BO3BPAIlaTLCA B HCXOMHOE TMOJIOXKEHHE.
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Puc. 13. O6umit sy pese DC-41:
1 — nokone; 2 — Koxyx; 3 — o6MOTKa; 4 — cepaeuHHK:
5 — akops; 6 — dnaxok: 7 — Bo3BpaTHAA NpPYXKHHA:
8 — ckoba; 9 — BHATH Kpennenust ckobs!:
10 — knonka so3Bpara

IpH HeobxoMMOCTH cIeQyeT NPOM3BECTH PEryIMPOBaHHE pelie.

HagambHbIi 3a30p MEXIY BbICTYNOM SKOPS W CEPIACYHHKOM CIECAYET
YCTaHaBIIHBATh MEPEMELICHHEM CKOOBbI NMPU OTNYLHEHHBIX BUHTax ee
KpervIeHHs.

Tox cpabaTbiBaHHA pelic HEOOXOMMMO PeryIHpoBaTh H3MEHEHHEM
HaYabHOro MOJIOKEHHA AKOPS H HATAKEHHEM BO3BPATHON MPYXKHHDI,
4TO MPOM3IBOIMTCA MEpeMELlEHHEM CKo6bl M noarubariieM XBOCTOBHMKa
CKOOBI.

2.6.4. Peeynuposarue pene
uMnynbcHol cueHanusayuu

Ha puc. 14 pana npuHumnuanbHas cxema peie PHMC-D2M, Ha
puc. 1S — PHUC-D3M.

PerymipoBahme 3akimoyactcs B obecrneyeHHH MpaBHILHOH HAcTpOji-
KH HCMOJHUTEMbHBIX opraHoB (pene KP) atux pene — TPM-T pna pene
PHUC-32M, PUC-I2M-0,2 u PI1-4 mnsa pene PUC-O3M.

[TepeMerlieHHEM YMOPHBIX BHHTOB penie JOJDKHBI 6bITH OTperymmpo-
BaHbl TaK, YToObl AKOPb YETKO (HHKCHPOBAICH B KOHEYHBIX MOJIOXKEHHAX
(nefiTpanbHas Hactpotika pene). [lpu 3ToM 3a30p MEXIY KOHTaKTaMM
JOMKEH 6bITL He MeHee 0,1 MM, a XBOCTOBHK SIKOPS B KpaWHHX MoJIO-
KEHHAX HE JIOJDKEH KacaTbCsl NMOIOCOB MArHMTOMPOBOJA.
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Puc. 14. [IpHHuMnuaisean cxema Puc. 15. TpuHumnuanbHas cxema
peae PUC-92M peae PUC-93M

2.7. IpoBepka conpoTHB/IEHNA H30ALHU

HaMepaerca conpoTHBIEHHE H3OIILIMH:

a) BCEX TOKOBEXYLIMX 4acTell OTHOCHTENLHO KOPMyca;

6) MeXUTy IMEeKTPHYECKH HE CBA3AHHBIMH LICTIAMH.

Hepen H3IMEPECHHEM COMPOTHBIICHHA H3OJIALHH HCOGXO)IHMO npH-
HATb MEPbI, APENATCTBYIOIME B CIIyYae HEHCIPABHOCTH M3OIMALMM T10-
BPEXICHHIO NMOJIyNPpOBOJHHKOBbIX MPHOOPOB M KOHIEHCAaTOPOB pele
PI1-256, PI1-321, PII-341, PUC-22M, PUC-32M-0,2, PUC-33M. dna
3TOro0 3aMbIKalOTCA BbIBOAbI MOYTPOBOIHHKOBBIX MPHOOPOB U KOHIEH-
caToposB.

HiMepeHHe conpoTHBACHHS M30MALIM BCEX TOKOBEXYIMX 4acTeh
OTHOCHTEIILHO KOPITyca MPOU3BOIMTCS MEraOMMETPOM Ha HampsiKeHHE
1000 B. Jlns o6bemmHeHHs BCeX TOKOBETYILHMX YAacTeH pesie ero BbIBOJbI
3aMbIKAIOTCS TIEPEMbIUKaMH.

HsmepeHHne conmpoTHBIICHHA H3OJALMH MEXIY JJEKTPHYCCKH HE CBA-
3aHHBIMH LENAMH MPOH3IBOJHUTCA METaOMMETPOM Ha HampsKeHHE
1000 B, 3a ncxmoveHyeM H3MEPEHHA COMPOTHBIICHHA H3OJALIMH MEXITY
obmoTkamH npomexytouHbix pene PI1-232, PI1-233, PI1-253, PI1-254,
PI1-255, Mexay nepByYHbLIMH H BTOPHYHOH 0OMOTKaMH MPOMEXYyToOY-
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HbIX TpaHcdopMaTopos pene PI1-321, PI1-341, koTopoc mpou3BoaMUTCS
MEraoMMeTpoM Ha HanpsbkeHue 500 B.

MeraomMerpoM Ha Hampskenme 500 B u3MepsieTcs Takxke cOMpo-
TUBJICHHE H30AIMH MEXIY IEKTPHYECKH HEe CBA3aHHBIMH LICTAMH pele
MMITYJILCHOW CHIHAIM3alMH.

Ana pene PUC-32M u PUC-32M-0,2 conmpoTHBEeH E H3OIALMH U3-
MepgeTcs Mexay o6MoTkaMH TpaHcopMaTopa, 06MOTKaMH, KOHTaKTa-
MH, 0O6MOTKaMH H xoHTakTaMu perre KP. {na pene PUC-23M compo-
THBIICHUE H3O0JBILMH H3MEPSETCd MEXTY 00MOTKaMH, KOHTaKTaMH, 06-
MOTKaMH M KoHTakTaMH pene KP.

Maonsuo pene clefyeT CYMTATh JOMYCTHUMOH, €CIM U3MEPEHHOE
3HAa4YEHHME COMPOTHBIICHHA H3OJMILMH COCTaBIAeT He MeHee S0 MOwM.

2.8. ITpoBepka d/1eKTPHUECKHX XaPaKTePHCTHK

2.8.1. O6beM nposepok

ITpoBepka 3IeKTPHYECKHX XapaKTEPUCTHK pelle BLUTOMHAECTCS B Clle-
JIyrolieM obbeme:

Jaa pene 311-1, PI1-23, PI1-25, PI1-232, PI1-233, PI1-250, PI1-220,
MKY-48, KAP, PITY-1, PITY-2, POB-880:

— HanpsxeHHe (Tok) cpabaTbIBaHHg U BO3BpaTa pelie Mo OCHOBHOR
obMoTKE;

— OJTHOMOJIAPHBIE BbIBObI OCHOBHOMH M JOMOMHUTEILHOMN 00MOTOK;

— TOK (HAMpSKEHHE) YACPXKHBAHHSA pesie no JOMOTHHICAbLHbIM 06-
MOTKaM;

— BpeMs JeHcTBHA JUTA pene, HMEIOLIX 3aMeIJIeHH e Ha cpabaTuiBa-
HHME WIM BO3BpaT, a TaKXe Ui pefe, Mo KOTOPbIM Bpemsi ACHCTBHA 3a-
JIaHO KapTOH yCTaBOK WM HHCTPYKLIHEH MO IKCIUlyaTalgo.

Js pene PII-321, PI1-341, PI1-342:

~— ToK (HampskeHHe) cpabaTbiBaHMs M BO3BpaTa pele;

— 3aBHCHMOCTb BTOPHYHOIO BBIMPAMIICHHOTO HAMPSXEHHA OT TOKa;

—— HaJeXHOCTb paboThl KoHTakTOB pene PI1-341, PI1-342.

Hns pene PII-8, PIT-9, PII-11, PII-12: Hanpskcehue cpabaTolBalnis
pene no xaxaod obmoTke.

Hna pene PY-21, BPY-4, O3C-41: Hanpspkenne (Tok) cpabarbiBaris
pene no Kaxnoit ooMoTke.

Ona pene PUC-32M, PUC-32M-0,2, PUC-I3M;

— 9YBCTBHTEILHOCTb PEIIE;

— BO3IBPAT pRIIC;

— HAJISKHOCTL PaboThl KOHTAKTOB pene.
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2.8.2. Obwue yKxa3aHus no npoeepke
aNeKMPUYECKUX XapaKmepucmuK NPOMEXyMOYHbIX
U yKa3amenbHsix pene

OCHOBHBIMH 3JIEKTPUICCKHMH BEIHIHHAMH, ONpPENCIAIOMMMH HC-
MPaBHOCTL pelic H MPABWILHOCTH €0 PEryIMPOBAHHA, ABIAIOTCA HaMps-
X¢HMe (TOK) cpaGaTbiBaHMS H BO3BpAaTa.

Hanpsikenue cpaGaTbBaHMA IMYHTOBBIX MPOMEXYTOYHBIX U yKa3a-
TEIbLHbIX pelie MOCTONHHOIO TOKA HE JOJDKHO mnpesbmnath 70% HoOMH-
HAILHOTO.

Hcxmogenue cocrapimsuor pene cepun PI1-220 (PIT-210). Jna o6ec-
nedeHns GbicTpoeHicTBHA pelle BBbIONHEHb! TaKMM o6pa3oM, 9To Ha-
npskeHHe MX cpabaThiBaHMs He npesbiuaeT 60% HoMMHaIbLHOro. Y
6onmbmmHCTBa pelie oHo cocTaBiser 30-35%, 9To 0GycaB/nBacT noBbl-
[DEHHYI0 9YBCTBHTEJILHOCTh MX K 3aMbIKaHMAM Ha 3¢MIIO B LEMAX Mo-
CTOSHHOTO TOKA M NMPHBOIMT K HEMPaBWILHLIM ACHCTBHAM YCTpPOHCTB
P3A.

VYauTpiBas BbINE HITOXKEHHOE, NPH PeryIHPOBaHHH peie cepuu PII-
220 (PI1-210) crexyer pyKoBOACTBOBATLCH CIELYIOUIHM.

TIpH MCNOBb3OBAHMM YKA3AHHLIX pelic B YCTAHOBKAX BBHICOKOIO Ha-
MPSAXKEHHA ONPEACIAIOMMM (aKTOPOM SBICTCA BpeMs HCHCTBHA; Ha-
TipshkeHMe cpabaTbiBaHMA B 3TOM CIIydae He JOJDKHO mpesbunars 60%
HOMHHAJILHOTO.

B cirygasx MpHMEHEHHA PeJie B YCTAHOBKAX, TIC NO YCIIOBHAM JHHa-
MHYeckol yCTOHIMBOCTH JOITYCTHMO YBEIHYEHHME BpeMeHM AciicTBMs
ycrpoiicts P3A Ha 0,01-0,02 ¢, HanpskeHHe CPaGaTLIBAHMA JOMKHO
6bITs B Mpenenax 65:70% HoMHMHAILHOrO. MaMeHeHMe HanpskeHMA cpa-
6GaTbIBAHHA OCYHIECTBIACTCA NMOXGOPOM COMPOTHBIEHHSA pe3HCTOpa
(MJIT-2) B uenu pa6ogeii o6MoTKH pene.

Hanpsxenne cpabamsmanns peiic, paboTalommx B Liensx nepeMeH-
HOrO TOKA, JOJDKHO ObITh He Golee 85% HoOMHMAILHOrO.

Tox cpabaTbiBaHMA (WM YICPXHBAHMA) NMPOMEXYTOYHBIX pelic H
TOK cpabaThiBaHHA YKalaTeIbHbIX pelic HE HOJDKHLI NMpEBbINaTL IHAYE-
HMIi, yKa3aHHbIX B TEXHMYECKHX AAHHLIX Ha pelic.

HanpsikeHne (TOK) BO3BPAaTa NPOMEXYTOSHbIX pelle YKA3LIBACTCH B
TEXHWYECKHX NaHHbIX. JUIs MpOMEXYTOUHBIX pelie, HampsAXeHHe (TOK)
BO3BpaTa KOTOPBIX HE YKa3aH B TEXHHIECKHX JAHHBIX, H VI yKa3aTelb-
HBIX pelie OCHOBHBIM TpeGoBaHHEM SBNIACTCA 9YETKHIA BO3BPAT pelie MpH
TUIaBHOM CHATHH HampsXEHHA (Toka).

TTpoMexyTodHbIe pene, 06MOTKH KOTOPBIX BKIIOUEHBI B CXEME Yepe3
X06aBOYHbIC PE3NCTOPLI, HOJDKHBI MPOBEPATHLCSA TAIOKE BMECTE C MOCIEH-
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HyMH. [Ipy 3TOM HanpsxeHue cpabaTbiBaHMA pelle, HIMEPEHHOE Ha
BXOJIE CX€MbI, HE JOJDKHO mpeBbunath 80% HOMHHAILHOTO HAMpPXKEHHMN
OnepaTHBHOrO TOKa JaHHOH 3/MEKTPOYCTaHOBKH.

B Tex ciywasx, Korjia NOCNeI0BaTeNbHO ¢ 0OMOTKOH MpoMexyToy-
Horo pene BK/IoYeHa o6MOTKa yKazaTelnbHOro pene, oba pene JTOIDKHBI
deTo paboTaTh MpPH Nojlaye Ha CxeMy HanmpskeHHd, paBtoro 80% Ho-
MHHambHoro. [IpudeM mpH npoBepke paboTbl MPOMEXYTOYHOro pelle
co3gaercs Liefb Yepe3 OJHO M3 YKa3aTelLHbIX pElle, NMPH IPOBEPKE Xe
paboTbl yKasaTelbHBIX pelie Lienb cobupaeTcs Yepe3 HecKoNbKo napain-
TIETbHO BIUTIOYEHHBIX 06MOTOK yka3zaTelbHbIX pejie MO YMCIy OJHOBpe-
MEHHO paboTalomMX 3aLIMT.

B oTAeNbHBIX THIAX 3aUIMT MHCTPYKLMEH WIH 3aBOJCKHM TEXHMYeEC-
KHM OIMCAHHEM HAanpsXeHWe cpabaThiBaHHMA MOXET ObITb 3aJaHO OT-
JMYHBIM OT YKA3aHHbIX Bbllle 3HAYECHMH, a HaMpPsXKCHWE BO3BpaTa —
OTIIMYHLIM OT 3HaYCHHH, MPUBEJCHHBIX B TEXHHYECKHX JaHHBIX Ha pelie.
B aTOM ciIydac pefie HacTpaMBaeTcs Ha MapaMeTphi, YKalaHHbIE B HH-
CTPYKLIHM WIH 3aBOJCKOM TEXHHYECKOM OIMCAHHM, B KOTOPBIX TaKXe
MOTYT OBITL yxa3aHbl CrieLMaNbHbIC METOMbI PEryIHPOBaHHA.

Ecm npH npoBepke 0b6HapyXHBaeTCA PE3KOE OT/IMYME HaMNpAXKEHHR
(Toka) cpabaTbiBaHMS OT HOPMaNbHbIX 3HAYEHHH [UIA pelle TaHHOTO
THMAa, 3TO YKa3bIBAET Ha HEHCTIPaBHOCTL OOMOTKM pene WIM €ro Hempa-
BHIILHOE MEXaHHYECKOE PEryMpoBaHHE.

[MoHrkeHHOE HanpskeHHe (TOK) cpabaThIBaHHA MOXET ObITh BbI3BA-
HO 9Ype3MEpHbIM ocnableHHEM HATAXEHHA BO3BPATHOH MNpPYXHHBI,
0Y€Hb MANbIM HAYANLHBLIM 3a30POM MEXIY AKOPEM M CCPACYHHKOM, YC-
TaHOBKOH B peiie 06MOTKH Ha Doltee HM3KOE HOMHHAILHOE HapskeHHe
(Tox).

IMToBbimenHoe HanpsxeHHe (TOK) cpabaTehiBaHMsA MOXET ObITh BbI-
3BaHO YPEIMEPHBIM HATAXKEHHEM BO3BPAaTHOM MPYXHHLI. !leNpaBWILHOH
c60pKO# ABHXYIIMXCSH HacTeil, NEPEKOCOM WIM 3aCTPEBaHMEM TOJBHX-
HOH CHCTeMBbI, 60MbINHM HadalbHBIM 3a30POM MEXIY KOPEM H cepliey-
HHUKOM, 3aKOpa4yMBaHHEM 4acTH BHTKOB OOMOTKH, yCTaHOBKOiI B peile
0o6MOTKH Ha 6olee BLICOKOE HOMHMHAIILHOE HAMpAXeHHE (TOK).

B atux cnydasx Heob6xoauMo onpeaenMTb, YeM Bbi3BaHbl OOHapy-
KEHHbIE OTKIOHEHHA: HEHCNIPAaBHOCTb OOMOTKH pPeENe HIH HEMpaBHIIb-
HbIM PEryMPOBaHHEM MEXAHMYECKHX XapaKTEPHCTHK pelle.

ObMoOTKy pene MOXHO .CYUTaTb HCIIPaBHOH, €CIM HIMEPEHHOS ak-
THBHOE COMPOTHBIICHHE OTIMYAeTC OT 3aBOJICKMX NaHHBIX He 6oilee
4eM Ha + 10% npu miaMetpe nposona go 0,16 MM; + 7% npu mmamerpe
nposona 0,17-0,25 MM u + 5% mpu mmamerpe nposoja Oonee 0,25 MM.
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HsmepeHHe 37IeKTPHIECKHX MapaMeTpoB pelic MPOM3BOIMICA KaK C
MIOMOLLBLIO KOMIUIEKTHbIX HCTILITATEbHBIX YCTpOHCTB, HanpyMep YTI3-1
W Y5051, Tak ¥ ¢ NOMOLIBLIO UIMEPHUTENLHBIX CXEM, COCTABIICHHbLIX M3
OTHEbHBIX JIEMEHTOB.

2.8.3. [lposepka HanpsixeHus (moka)
cpabambigaHus U 803eépama pere

TpoBepxa HanmpsxeHna cpabaTeiBaHMA M BO3BpaTa pPElie BbINOJHA-
ercd Mo cxeMe, MpHBeAEHHOH Ha puc. 16, [lna pene, paboraroumx B
LensX NepeMeHHOro TOKa, BMECTO PEryIMpOBOYHOro MOTEHLMOMETpA
MO>KHO HCIO/Ib30BaTh J1abOPAaTOPHLIH peryMpoBoYHbil aBTOTpaHcdop-
matop JIATP-1.

ComnpoTHBiIcHHE MOTCHIMOMETpa BbiOMpaeTcs M3 pacdera 0,5-1 Om
Ha KaX/pblii BOIILT MHTaloMero HampsikeHus. Jlis Toro, 4To6bl Hamps-
*eHHe Ha 0O6MoTKe pelle, paboTalouiero B LEMAX MEPEMEHHOrO TOKa, HE
M3MEHAJIOCh NPH ero cpabaThiBaHMM, COMPOTHUBIICHHE MOTEHUMOMETPA
JOJDKHO YIOBJIETBOPATH YCIIOBHIO

Z
-2 =5-10,
R,
rne Z,x — CYMMAapHO€E COMPOTHBIICHHE MPOBEPACMOH CXEMBI;

R,, — cOMpOTHBIICHHE MOTEHLMOMETPA.

HarnpsixxkeHne cpabGaTeiBaHus ABYXNO3HIMOHHBIX pene PI1-8, PII-11
MpOBEPACTCA MPH MOABENACHMM HAMPAXKEHUA K Kaxaoi o6MoTke, a pene
PI1-9, PI1-12 npu noapencHMy HarpsikeHHs K 0OMOTKaM MpH BEpXHEM
W HIKHEM TOJIOXEHHAX TOJIKATEIA.

IpoBepka Toka cpaGaTblBaHMsA M BO3BpaTa pelie BLINOJHAECTCA MO
cxeme, NpUBENEHHOH Ha puc. 17.

Jia obecnedeHus TepMHYECKO# YCTOHYHBOCTH PeOCTaTa JOMXHO
ObITb COOMOACHO CIIEMYIOLUEE YCIIOBHE:

Iuaxc < In.p '
rac Imaxc — MaKcHMAalbHbIii TOK B LICMH MPOBCPAEMOTr0 perie;
Iﬂ_p — MaKCHMaJIbHO nonyC‘meli'l TOK peocTara.

3HayeHMEe MOJHOIO COMPOTHBJIEHHA PE€OCTaTa OMNpEACIACTCA MHHH-

MaJbHLIM TOKOM, KOTOPbIH HE06X0MMO TIOTYYHTb B LIEMH MPOBEPSEMO-
ro perme



U,
R =+,
4 IMHH
rae Un — HaMpsKCHHEC UCTOYHMKA NMHTaHHA,

I — MHHMMATLHBIE TOK B LEMH MPOBEPSEMOTO pelle.

c HL

V HL
KL
R -
| LIy
T-}SA =V
—
Pac. 16.Cxema nposepgn Puc. 17. Cxema uposepkn Toxa
BADpsOXeHAR cpabaTuinannn B cpabaTuBanun B no3spara pene
BO3BPaTa pene

Tox cpabareiBanmsa penre PIT-321, PIT-341 mposepserca rnpu noase-
JICHUH TMEPEMEHHOT0 TOKa K COEIMHECHHbIM INOCIEA0BATEILHO WIM Na-
paUIeTbHO (B 3aBUCHMOCTH OT 3a8JaHHOHM YCTaBKH) CEKLMAM NEpBHIHOMN
0b6MOTKM MPOMEXYTOYHOro TpaHchopMaTOopa MPH 3aKOPOYCHHLIX Bbl-
pomxax 11-13 pene.

HanpsixeHue (Tox) cpabaTbiBaHHs ¥ BO3BpaTa peiie cledyeT onpelle-
JIMTH NPH TUIaBHOM H3MEHEHHH 3JIEKTPHYECKHX BEMYMH

V3MepeHHe 3MeKTPHYECKHX MapaMeTpoB clelyeT MpOM3BOIMTL fpU-
6opaMu Kiacca TO9HOCTH He Huxe 1-1,5.

Js u3MepeHHs NEPEMEHHOTO M MOCTOSHHOIO TOKA MOXHO WCHOMb-
30BaTh, HaIpUMep, MHIUIHaMMEpMETPbi U aMaepMmeTpsl 359, D513,
9514. lns H3MepeHHs NMEPEMEHHOr0 H MOCTOAHHOIO HAaMpsHKEHHA MOTYT
ObITL KCMONL30BaHbI BOMLTMETPHI D59, D515, a Takke KOMOMHMPOBaH-
Hble npubopbl, HanpuMep, 114311, 114312, 114313.

IIpM HCHoNb30BAaHMM MHOCOMpeENENbHbIX NPHOOPOB Mpesiel H3MEpe-
HHS KeJaTelbHO BbLIOHpaTh TakWM, YTOObI HU3MEPAEMOE 3HaYEHHE MNapa-
METpa HaXOIWIOCh HA YYacTKE IIKAIBLI OT CEPEIMHBI O MaKCHM albHOT0
3HAY9CHHA.
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2.8.4. OnpedenerHue 0OHOMONAPHLIX 8b180008
obMmomok pene

[TpoBepka OMHOMONAPHBIX BIBOJOB 0OMOTOK PENie BBINOHSETCS M0
cxeMaM, TMpHBEACHHbIM Ha pHc. 18. IIpH mpoBepke No cxeme, NPHUBEAEH-
Ho#i Ha puc. 18, a, ciemyer nojaTs HOMHHAILHOE HanpsbkeHHe (TOX) Ha
pabodylo o6MOTKy pene, a 3aTeM HOMHHAIBHBIH TOK (HampsKeHMe) Ha
YACPXKHBAOLIYI0 06MOTKY peiie. [InaBHO cHivkas HampskeHHe (TOK) Ha
pabo4eii o6MOTKe [0 Hyma, CleMM 3a mosefieHMeM pene. Ecim axops
pene OCTaeTcs B MPHTAHYTOM MOJIOXCHHH, TO OIHGMOMAPHBIMH OymyT

BbIBOIbI 06MOTOK, NMOAK/IOYEHHBIC K O THOUMCHHLIM I1OJIXOCaM HCTOYHH-
Ka MMTaHnuA.

. HL
| KL
LT

¥

+ZI o — ] 0

) R SA

a)

Puc. 18. Cxembl NpoBepxH 0JHONQIAPHBIX BLIBOLOB pelie:

a — 1-ii eapRanT. 6 — 2-ii BapHaHT

Ilpn mposepke Mo cxeMe, MPHBEACHHOH Ha pHc. 18, 6, YyBCTBHTEL-
HbIH H3MEPHTEILHbIH MPUOOP MarHMTOIEKTPHYECKOH CHCTEMbI MOJX-
KII0YAIOT K BbIBOAAM oJHOH M3 0O6MOTOK TakmM oGpasoM, 4ToObl npH
3aMbIKaHHH KHOMKHM SB cTpenka npubopa OTKIOHAIACH MO LIKAeE
BripaBo. OIHONOIAPHLIMHU MPH 3TOM OYIYT Bb1BOIbI OOMOTOK, MOMUTIO-
YeHHble K “+” 6arapeiikn GB 1 u3MepHTeIbHOro mpubopa.

2.8.5. Nposepka moka (HanpsxeHus)
ylepxueaHus pene

[IpoBepka Toka (HanmpsAXeHHA) YACPXKHBaHHSA pPelie BbIMOIHAETCA MO
cxeme, nMpHBefeHHOH Ha puc. 18, a. [na atoro Ha paboyyro oO6MoTKy
TOTYKOM MOJAECTCd HOMHHAILHOE 3HAYEHME HAMpskeHHs (ToKa), 3aTeM
Ha YACpXKHBAOUY oOMOTKY MoJaeTcs HOMHHAIbLHOE 3HaYeHHE TOKa
(nanpsxerns). CHHMaeTcs HampskeHHe (Tok) ¢ paboueit 0OMOTKH pene
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M IPH TUTaBHOM YMEHBINEHHM ToKa (HampskeHusA) Ha yHepXHBAIKOLICH
o6MoTKe pene onpenenseTcs 3Ha9YEHHE, MPH KOTOPOM SKOPb pele BO3-
BpalaeTcs B HaalbHOE FIOJIOXKEHHE.

IIpx nposepke ciexyeT cobimonaTs NoNApHOCTL MOIBEACHUA TOKa
(HanpskeHHs) K o6MoTkaM pene. ODHOMONAPHBIE BHIBOILI PeElie JOJDK-
Hb! MOAKIIOYATLCA K OJHOHMCHHBIM MOMIOCAM MCTOMHHKA MHATAHMA.

2.8.6. [posepka epemeHu Oeliceus perne

Bpems neficTBHA pelle ¢ MOMOLOBIO 3MEKTPHIECKOrO CEKYHAOMEpa
mina I1B-53J1 (TIB-5311) onpenensiorcs no ojHoii M3 cxeM, MPHUBEICH-
HbIX Ha puc. 19, NpH NOIBEXEHMM HOMHHAILHOTO HATIPAXEHHA (TOKa) K
o6MmoTke pene. IIpHMeneHHe Tolt Wi HHOM CXeMBbI ONpeEIIeTCss BUAOM
KOHTAaKTa (3aMbIKAOLMMA WM PasMLIKAIOUIMA) U XapaKTEpOM H3Mepe-
HUs (M3MEpPEHHE BPEMEHH NP cpabaTHIBAHMM penie WIHM M3MEPEHUE Bpe-
MEHU MpH Boanpam pene).

k|
F pT(C) pr(C)
SA SA
= |
KL KL
PT(C) " | PT(C)

A e H
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- o * -
8 ?)
Puc.19. Cxemn n3Mepesun:

a — BpEMEHn 3aMBbIKaH U™ 3aMBIKAIOLLETO KOHTAKTa; 66— BpEMCHH
pa3MbIKaHEA pa3MbIKaLIEro KOHTaKTa, 8 — BpEMEHH paiMbIKaHHA
JaMBIKAIOWEro KOHTaKTa, 2 — BPCMCHH 3aMbiKaHRA
pamMblKalolliero KOHTaKTa
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Onextpraeckuii cexynmomep I1B-53J1 (TIB-531L) umeer morpem-
HocTb + 0,03 ¢ npn H3MepeHHH BpeMerH Jio 3 ¢ 1 + 0,05 ¢ npH H3Mepe-
HMH BpeMeHH o 10 c. IIpu m3Mepernn Manoro speMeti (Metee 0,1 ¢),

' KOTZA MOTPEITHOCTL CEKYHIOMEPa MOXKET CYIIECTBCHHO BIMATL Ha pe-
3YILTAT HIMCPCHHA, CICAYCT MOMb30BATLCH JICKTPOHHBIM MHIUIHCEKYH-
nomepoM, Hanpuvep O 209. IMomxmodctHe pelic B 3TOM CIy4ac BbLIION-
HACTCA B COOTBEICTBHM C 3ABOACKOH HHCTPYKIMCH Ha HCMOJb3yeMblit
mpubop.

B Go/mimMHCTBE CiTywacB KapToH YCTaBOK HIIM HHCTPYKLMeH Mo 3KC-
IUTyaTaUHH 3aJacTC BpeMA RCHICTBHA pelle B CxeMe, KoTopoe B obuiem
MOXET OTIIHIATLCH OT BPEMEHH ICHCTBHA CAMOIO pelie. .

Onpenenerne BpeMeHH JCHCTBHS pelic B CXeME MPOH3IBOIMTCA MpPH
MOMBENCHHH K CXeMe HOMHHATBLHOrO HAMPAXCHHA H 3aMbIKAHMM (pa3-
MbIKaHMM) LienH cpabaThiBaHMA (BO3BpATA) pelie C OJXHOBPEMEHHBIM
IMYCKOM CEKYHIOMEpA.

B xagecTBE KOHTAKTOB, HCTIOJIb3YEMbIX VIS YIPABICHHA CEKYHIOME-
POM, TIpH TIPOBEPKE pelle B CXEME CICAYCT BHIGHPaTL pelepBHbIE KOH-
TaKTHl pejic WIM B ClIydac OTCYTCTBHA MOCHEAHMX KOHTaKThl pelie, Uc-
noJIb3yeMble B cxeMe. B roclieHeM ciiydae KOHTAKTbI HEOOXOMMMO HC-
KTIOYMTL H3 CXeMbl VI YCTPAHEHMA CBA3H Lienedl MMTaHHA o6MOTKM M
YIIpaBJICHHA CEKYHAOMEPOM.

Ilpn n3MepeHHH BpeMeHH Bo3lBparta pene PIT-252, PI1-254, PII-256,
KIP-5M, KJIP-6M, POB-880 Heo6XomMMO YIMTHLIBATL, 9TO OHO 3aBH-
CHT OT BPEMEHH HaX0XKICHHA pelie Nox HanpsbkenneM. Jiia ucimoueHus
BJIMAHUA 3TOH 3aBHCHMOCTH Ha H3MEpPEHHA 0OMOTKY pelle ClICRyeT ep-
XaTb MOJ HanpsXeHHEM B TegeHHe 2-3 c.

2.8.7. 3asucuMocmb 8MOPUYHOZ0 BbINPSMNEHHO20
HanNpsXeHUs om moka
PN-321, P-341

3aBHCHMOCTb BTOPHYHOTO BBHIMPSMIICHHOIO HanpAXeHHs OT ToKa
XapaKTepH3yeT HaChIIEHHE MPOMEXYTOYHOIO TpaHchopMaTopa pele.
HacelimmeHHe npoMexyTo9HOro TpaHcdopMaTopa MNo3BoideT OrPaHM-
9MTL KPATHOCTL TOKa B MCIONHMTCIbHOM opraHe pene mpu K3. Ilpu
CHATHHM 3aBUCHMOCTH TOK 3HAYEHHEM OT HYIA OO MaKCHMAJIbLHOIO TOKa
K3 nogBoauTcs K NocieAoBaTelbHO COCIMHEHHBIM CEKLIMAM MEPBHUHOMN
06MOTKH NMPOMEXYTOYHOro TpaHcopMaTopa pelie Mo cxeMe, MPHBEIEH-
Ho#i Ha puc. 17, a BbIMPAMIICHHOE HaMpAXCHHE M3MEpPAETCA Ha BbIBOJIAX

11 u 13 pene BOMLTMETPOM € BHYTPEHHHM conpomvsieHHeM | xOM Ha
1B.
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754

501

25 1

0 g + + l

25 50 ™ A

Puc. 20. 3aBRCHMOCTL BTOPHYHONO BLIIPAMIEHHOTO
HANpsDKeHMA OT Toka pene PIT-321, PI1-341

OpHEHTHPOBOYHAs 3aBHCHMOCTb BTOPHYHOTO BLIMPAMIICHHOFO Ha-
NpsSKEHUA OT TOKa HCMpPaBHOrO pelle mpHBeAcHa Ha puc. 20.

Ilpy HM3MepeHUH B KadecTBE BOJNLTMETPA MOXKET ObITh MCMONML30BaH
xoMOHMHHpoBaHHBIH nMpHGop L[4313 n 11434,

Ecmm xpuBas 3aBHCHMOCTH BTOPHYHOIO BbIIPAMIICHHOrO HAMpsiXe-
HHMs OT TOKA pacrnojiaraeTcs 3HaYMTELHO HUXE OPHEHTHPOBOYHOIM, 3TO
MOJXET yKa3biBaTb Ha HEMCMIPABHOCTh OTHOTO M3 3JIEMEHTOB peie — Bbi-
NPAMHTENBHOIO MOCTa, KOHJICHCATOpPAa WIH NMPOMEXYTOIHOrO TPaHC-
¢dopmaTopa.

HcnpaBHoCTh TpaHCopMaTOopa ONMpENEIIETCA XapaKTepOM H3MeEHe-
HMA 3aBHCHMOCTH Hanps)KEHMs Ha BTOPHYHOH 0OMOTKE NMpH OTIUIOYEH-
HOM OT Hee KOHIACHCATOPE H BBHIMPAMHTELHOM MOCTe 6T TOKa B mep-
sugHbIX o6MoTkax. Ecnv npu yse/nreeHMM TOKa B MEpBMYHLIX 06MOT-
Xxax TpaHcopMaTopa HafnpshkeHHEe Ha BTOpHIHOH 06MCTKe H3MeHseTe
HE3IHaYMTENIbHO, 3T0 CBHICTENLCTBYET O MOBPEXIEHUH OOMOTOK TpaHC-
¢opmaTopa.

HcnpaBHoCTb KOHEHCaTOpa MPOBEPAETCS MO €ro CMOCOOGHOCTH Co-
XpaHaTh 3apad. JlIm npoBepkH coOXpaHeHMs 3apsja KOHACHCATOp 3apsi-
xaeTes, JIA Yero Ha BbIBOIBI KOHIEHCATOPA MoJacTcs NMOCTOSHHOE Ha-
npsxeHre okono 100 B B Tedenne S ¢,  yepes 3 Mum 3aMbIKaroTCH €10
BbIBOZIb. Haimraue MCKpbl NMpH 3aMBIKAHMH BBIBOJOB CBHMACTEILCTBYET
06 McnpaBHOCTH KOHAEHCATOpa.

BbIIpAMHTEILHBIA MOCT MPOBEPAETCH OMMETPOM (M3MEpEHHEM Mps-
Moro H obpaTHOro conpoTMBIECHHA BbIMPAMHTEILHOIO 3JEMEHTa KaX-
noro ruieda). [IpsiMoe cCONpOTMBIIEHHE HCAPABHOTO 3JIEMEHTANOIKHO |
COCTABJIATh HECKOJILKO JICCATKOB OM, a 06paTHOE COMPOTHBIECHUE — He-
CKOITLXO ‘COTEH KHIOOM.
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2.8.8. lposepka HadexHocmu pabomesl KOHMakKmMos
pene Pr1-341, Pl-342

HagexHocTh paboThl KOHTaKTOB perle HEOOXoaHMO NPOBEPHTL MPH
JEeUyHTUPOBAHHH COJICHOHM@ OTKJIOYEHHs YA BbIKIOYATENs I8 3Ha-
YeHWI MOJBOJMMBIX K HMM TokoB, pasHbix 0,25; 0,5; 0,75; 1,0 mMaxcH-
MmanbHoro Toka K3.

JAna pene PI1-34] npomepky cieayer BBINOJHATL 10 CXEME, MPHBE-
JeHHOM Ha puc. 21, a aus pene PI1-342 — npH BIUIOYEHHMIM KOHTAKTOB
pelle U CcolNcHONAa OTKIIOYEHHR BLIK/IIOYATE/I] aHAJTOTHYHO [OKa3aHHO-
My Ha pHc. 21 H NMOIBEACHMH HOMHHAILHOIO HAMpsXeHHA K 06MoTke
pene no cxeMme, NpHBEACHHOH Ha pHc. 16.
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Puc. 21. Cxema nposepxH HaAeKHOCTH PadOTH
KOHTaKTHOH cucremn pene PI1-341

ITpoBepky paboThl KOHTAKTOB CllEyeT NPOH3IBOMNTL MPH CHATOM
KPBIIIKC pelie ¢ MUPEPbIBOM 2-3 MHH MOCJIE KaX/I0r0 ONbITa JUIA OCThbi-
BaHHS KOHTAKTOB.

Kotrrakmo! J0/Dkib1 padoTaTh 4eTko. OrvaBlictiye H CBApHBAHHE KOH-
TAKTOB HCAOMYCTHMO. [lomyckaercs b HEOOMbLIOC HX MOTEMHEHME,

B npouecce rKcruryaTaum peKoMeHIYeTCs pOH3BOIHTE 0OCMOTP
KOHTAKTOB PE/C MOC/C TPEX-MATH CPabaTbIBaHHI 3alIHTHI.

2.8.9. lposepxa wyscmsumensHocmu pene
UMNynNbcHoU cueHanu3auyuu

Peae PUC-I2M, PUC-I2M-0,2

YyBCTBHTEILHOCTL pefic ONPEACIACTCH 3HAYCHHEM HMITYNLCa TOKa
cpabaTbiBaHMs. 3HAYCHHE HMITYJIbCA TOKa CPadaTbiBAHHA Peilc JABHCHT
OT MPEeABapHTEIbHOTO TOKAa B PEic, MOYTOMY APOBEPKY, a B CIIy4ae He-
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0GXOMMMOCTH M HACTPOHKY pelie ClIEayeT APpOU3BOAMTL MPH OTCYTCTBHH
MPEeOBAPHUTENLHOIO TOKA B Pelie ¢ MOCHEIYIOUICH MPOBEPKOi 3HaYeHMs
UMITy/Tbca TokKa cpabaTbiBaHHA NMPH MAKCHMATLHOM MpPEIBAPHTEILHOM
TOKE B perne.

3aBHCMMOCTb 3HAYEHHS MMITyIbCa TOKa cpabaTbiBaHMs pelie OT Mpe-
BapHTENILHOrO Toka MpHMBEIEHa Ha pHc. 22, a u 6 i pene PUC-O2M u
PHUC-32M-0,2 COOTBETCTBEHHO.

AYI
All 02
05
0,04
04
0,02
0 I 9 I
85 10 15 A { 2 3 4 A
a) 7

Puc. 22. 3aBucHMOCTS 3HAYEHHH HMOYAbCA
TOKa cpabaThiBanHa;

a — wia pene PUC-32M; 6 — ans pene PUC-32M-0,2

Iposepka MpoU3BOJHTCA NMPH HOMHHAILHOM HaMpsXEHHH MO CXeMe,
MpHUBEACHHOM Ha pHC. 23.

T Puc-30M, Puc-32M-02 7
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Puc. 23. Cxema uacrpoiiky pere PUC-92M,
PHUC-92M-0,2

OTrkmoyaetcs pyounsHHK SA (CHUMaeTcs TMpeABapUTENbHbBIN TOK)
u peoctaToM R2 npu Haxartoit kHonke SBl ycTaHaBIHMBaeTCs TOK
20 (60) MA (B ckobxax ykasan tok mis pene PUC-32M-0,2).

M3MeHEHEM HAYaIbHOIO MMOJIOXKEHHS SKOPS MNMPaBbIM HETOIBHX-
HbIM KOHTakToM (0003Ha4yeH 3HakoM “+”) perympyercs cpabaTbiBatie
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pelie MpH HaXkaTiM (HapacTaHHe TOKa), a U3MEHEHHEeM Ha4aJbHOro Io-
JIOXEHMS AKOPA JIEBLIM HEMOABHXHbIM KOHTAaKTOM (0003HaYeH 3HaKoM
“-") perymupyerca cpabaTbiBaHHe (BO3BpaT) peie MPH OTIYCKaHMHU
kHorxu SBI.

CpabatniBaHue pene onpelensercs Mo 3aXHraHWIo JTaMIbl HL.

ITpoBepsieTcs COOTBETCTBHE MEXaHMYECKOTO PEryIMpOBaHUA pelie
KP 1peboBamsm, npuBeaeHHbIM B 1. 2.6.4.

B ciayyae HeBO3MOXHOCTH OTHOBPEMEHHOIO BbLIIOMHEHHA TpeGoBa-
HMH K MEXaHMYECKOMY PEryIHpOBaHMIO PENe M K 3HAYEHHIO MMITYJIbCa
TOKa cpabaThIBaHHA HEOOXOIMMO NMPOBEPHTL CXEMY BHYTPEHHUX COEIM-
HEHHH H MPOU3BECTH NMPOBEPKY 3JIEMEHTOB pelle, ONMMCAHHYIO B 1.
2.8.12.

Cnemyer npoBepuTb OTCYTCTBHE cpabaTbiBaHHA pelie MPH MaHMITYJIsA-
MK kHorkoi SB1, ecim Tok peocraToM R2 yMeHbined mo 15 (50) MA.

3aTeM k pene clieqyeT MOABECTH MpeABapHTeNbHbIA Tok 1,45 (3,8) A
(ycTaHaBIMBaeTcs peocTaToM R1) M ompemenuTh MMNYIbC Toka cpaba-
TbIBaHHS pejie, KOTOPbIA NOJIKEH HAaXOAHTHCA B npenenax 45+55
(170+190) MA.

Pene PUC-23M

3HadeHHE HUMITY/Ibca ToKa cpabaTbIBAHUA pelie CICAYCT MPOBEPUTD,
a B cJIy4ae HeoOX0MHMMOCTH H HaCTPOHTD NMPH MOJAAHHOM MpPENBAPHTEb-
HOM TOKE B peJic ¢ MocaeXyIoueii MpoBepKoi 3HaYCHHM HMITYJIbCa TOKA
cpabaTeIBaHHMs MPH OTCYTCTBHM NMpeIBapHTENbHOIO TOKA B pele.

[Tposepka MpoM3BoaMTCA MPH HOMHMHATHLHOM HAIPSIKEHHH MO CXEME,
npHBeNeHHOM Ha puc. 24. CxeMa BHITIONHEHa [UIS BKJLKOYEHWS JIAMIIbI
HL| nampsxernnem 220 B, MowHocTsio 10 BT

HacTtpoiika npousBoauTcs noabopoM CONMPOTHBICHHS PE3MCTOpa
RT7* (cM. puc. 15).

PeoctatoM R ycTaHaBIMBaercs fipexBapuTeNbHbIA Tok 0,5 A M
kHorkoH SB1 swnogaerca nmamna HL1. pu BmodeHym namner HL |
pene KoipkHo cpabotath. CpabaTbiBaHMe pelle ONMPENENACTCS M0 3aXM-
ranmo nammbl HL. Ecmm pene He cpaboTtano, clieMyeT yMEHbUMTL CO-
MpPOTHBJIEHHE pe3HcTopa R7*, a ecnm pene cpaborano, HO mocie ero
BO3BpaTa NpPH HaXaTHH KHorku SB2 cHoBa cpaboTano, To clexyer ype-
JHMYHTHL COMPOTHBIIEHHE pesucTopa BT*.

Ilpn noxbope conpoTHBneHUs pesucTopa R7* MOXHO HCMOIbL30BATH
pan pesucropos 0,1; 0,2; 0,5; 0,75; 1,0; 1,5; 2,0; 2,6; 3,0 MOwm.

Iposepaercs cpabaTbiBaHME pene MPH OTCYTCTBHM MPEABAPHTELHO-
ro Toka (oTkmoueH py6unbHuk SA). [lpu HecpabaTbiBaHHM pele
YMEHBIIAKT COMPOTHBIEHHE pe3ncTopa R7*. B oToM ciydae Heo6xomu-
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MO TOBTOPHO MPOBEPHThL PaboTy pelie MpH MOJAHHOM TMpeIBapHTEIIb-
HOM TOKE.
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Puc. 24. Cxema Hacrpoiiku pene PUC-D3M

Ecnu noxfopoM pe3sHCcTOpoB B MpeJieNaX yKa3aHHOro psajxa He obec-
reyuBaeTcs NpaBuIbHasg paboTa perne, HEOOXOMMMO MPOBEPUTH CXEMY
BHYTPEHHHX COCIHHEHHI M MPOH3BECTH MPOBEPKY 3JEMEHTOB PeElie, oIy~
caHHyio B n. 2.8.13.

2.8.10. lposepka so3spama perie
UMIYNbCHOU cuzHnanu3sayuu

[lpoBepka BO3BpaTa pefiec MPOMIBOAMICA MO CXEMAaM, MPHBEICHHBIM
Ha puc. 23, 24 npu nanpsxennn 0,9U,. [lpn naxatun xHorxu SB2
JIOJDKEH MPOU3OHTH BO3BpaT pene (MaMna /L JoJDKHA noracHyTh).

Ecmm Bo3BpaTa pelie He MpOM30LUI0, HEOOXOMMMO MPOBEPITH LMD
Bo3BpaTa peie. [lpoBepka Liermn Bo3BpaTa pelie ommcaHa B mm. 2.8.12,
2.8.13.

2.8.11. Mposepka HadexHocmu pabomei
KOHMaKmHol cucmemsl pene
umnynbcHol cuzsHanusayuu

Iposepsictes paboTa KOHTAKTHOH CHCTEMDI Peiic Ha JICHCTBHTEIIL-
HyI0 Harpysky. Pa6oTa xoHTakTHO#H CHCTEMbI HC JIOJDKHA COMPOBOX-
JIATbCA MCKPEHHEM, BbI3bIBAIOUHM MOJIOPAHHE KOHTAKTOB.
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2.8.12 [Ipoeepka anemMeHmos pene
uMnNynbCHOU cuzHanu3ayuu
PUC-32M, PUC-32M-0,2 (cM. puc. 14)

Pene KP
Pene npoBepsiercs no cxeMme, npuBeacHHOH Ha puc. 25.

Q!

Pac. 25. Cxena
nonspasosansoro peie TPM-T

Ha puc. 26 npuBeneHa cxeMa BHYTpeHHMX coe/MHeHMit pelie (oLug-

POBKa 110KOJI BbOIOJHEHA YCTIOBHO I BHIA Ha LIOKONb CO CTOPOHBI
KOJIKOB).

8£7E§
o4 o3 o2
|

Puc. 26. Cxema BHYTPeHHHX COeIMHEHHH
noaspu3zosansoro pexe TPM-T

Tok cpabaTemanms pene JolDkeH cocTaBATs 4,2 MA + 5%.
Tpu 3TOoM noxBeneHne Toka kK o6MoTke 2 pene (komxu 1-6) ¢ yka-

3aHHOH Ha pHMC. 25 MONPHOCTBHIO JOJDKHO MPHBOIMTL K 3aMLIKAHUIO
SAKOPA C KOHTAKTOM, 0603Ha9eHHbIM “-”, a noJBefAcHHE Toka K 06MoTKe
I pene (komku 2-5) — K 3aMBbIKAHMIO SKOPA ¢ KOHTaKTOM, 0603Ha4cH-

HL[M H+l,.
AKTHBHOE COMpPOTHBIIEHHE KaXxaoit o6MoTkn — 215 Om (85 +130)

A ceKiMi 06MOTKHM, HaMOTaHHBIX Ha KapKace, NepBoil U BTOpPOii Co-
OTBETCTBEHHO.
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MexaHigeckoe peryJHpoBaHHe pene JO/DKHO YAOBIETBOPATH Tpedo-
BAHUAM, NPHBEICHHLIM B M. 2.6.4.

Cexupi 06MOTOK pene JODKHbI ObITh coeqMHEHbI ¢ CoOJIoacHMEM
MOJIAPHOCTH, YKa3aHHOH Ha puc. 26. OxHonoIspHbIC BLIBOIbI 06MOTOK
MOryT OBbITH OmnpelielieHbl MO CXeMe, MPHBEICHHOH Ha puc. 18, 6.

Tpancopmatop T
TpaHchopMmaTop CIEXYET NPOBEPHTL MO CXEMaM, MPHBCACHHBLIM Ha

pHc. 27. Tlpu 3ToM BBIBOAB BTOpPHYHOH 00MOTKHM TpaHcdopMaTopa
IOJDKHBI GbITH OTCOCIAMHEHBI OT TpaH3ucropos Vi, V2.

. T 8. v
2 @ 3
. 50
a) o 0

0 T 335435 m
)

Puc. 27. Cxemnl nposepkd Tpaucopmaropa
peae PUC-92M, PUC-32M-0,2:

@ — cXeMa NpoBepKH XapaKTEPHCTHKH HaMarbHYHBaHHS:
6 — XxapaKTepHCTHKA HAMardH4ABAHHS;
6 — cxema npoBepkH Koadduuuenta TpancopMannn

ITo cxeme, mpuBeJeHHOH Ha puc. 27, a cledyeT CHiATb XApaKTepHC-
TUKY HaMarHHauBaHHA. [IpyMepHas XxapaKTepHCTHKA HaMarHM4YMBaHMs
MpuBeleHa Ha puc. 27, 6.

Kosd¢rmmeHT TpaHchopMali npoBepsieTcs NO CXeMe, HpvBeEIeH-
HOW Ha puc. 27, 6, M&XIy NEpBHYHON M KaxHod BTOpHuLoit Noryo6-
MOTKOM MpH HAaNpSXEHUM Ha BTOpHWYHOI nomyobmotke 100 B. Koad-
(uumeHT TpaHcopMaLMK HosDKeH ObiTh paseH 125 i pene PHC-
392M wu 333 — mm pene PUC-32M-0,2.

OO6MoTKH TpaHchopMaTopa JOJDKHBI ObITh BKILOYEHBI C Y4ETOM IO-
JIAPHOCTH B COOTBETCTBHH C pHC. 14.

Henutenb Hanpsikenus J|
JemTems HanpsKeHWs clieqyeT MpoBepsTb MPH NOIBEJEHHH HOMH-
HabHOro Hanpspkerns 220 B x BoiBogaMm 4-11 pene wim kx BbiBogaM 4-

1, 4-2, 4-3 npu HOMHHAILHOM HaNpsHKEHHM cooTBeTCTBeHHO |10, 60,
48 B.
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IIpH McnpaBHOM JETHMTENE HampsXeHHe IMHTTEp-KoiuekTop (U, )
TpansucTopoB V1 n V2 momkHo 6bimh B mpenmenax 10,5+14,5 B. HUame-
peHHe HANPSKCHHI CllelyeT MPOH3BOIMTL BOILTMETPOM € BHYTPECHHMM
compoTHBlIcHHeM He McHee | KOM Ha | B. /I 3Tolt nem MoryT 6brm
HCIIOJb30BaHbI KOMOMHMpoBaHHble mpubopsl 114313 wm L[434.

IMpu MambIX 3HadeHMAX HanpsxkeHHs U, , MOXeT He obecrieamBaThes
cpabaTsBaHHe peire oT uMITyIbea 20 (60) MA mpu 3amaHHBIX NMapaMer-
pax MexaHMdeckoH HacTpoiiku pexe KP. B atom cirysae crenyer noabo-
POM PE3HUCTOPOB NEMHMTENA NOOHMTLCA yBEIMYEHMA Hanpsxenus U, .,
NpUGIHKas ero K MAKCHMAIIbHO JOIYCTUMOMY 3HA9EHHIO.

Iles Bo3BpaTa pese

IIpu nojpereHHH HOMHHAILHOIO HaNpsAXeHHA K BbiBoJgaM 4-11, 4-1,
4-2, 4-3 pene no o6moTke 1 pene KP uepes pesucrop R9 HoiDkeH npo-
TeKaTbh TOK: 5 MA npH HOMHHaILHOM HampsxenuH 220 B; 5,1 MA —
110 B; 5,3 MA — 60 B; 5,4 MA — 48 B.

IIpy npoTekaHHM TOKa, OTIMYHOrO OT YKa3laHHOro, HeobxommMo
MPOBEPHTL HCIPAaBHOCTL pe3ucropa R9.

Tpamsucropst V1, V2

TpaH3ucTopsl CliellyeT NMPOBEPHTL CRICLMATLHLIM MpHOopoM. VY mc-
MPaBHBIX TPAH3HCTOPOB KO3(dHimeHT ycuineHHs § Mo TOKY XOJDKEH
6 45-100.

3aMeHa YCTaHORIICHHOIO TPAH3KMCTOPa TPAH3MCTOPOM C OTHOCHTEIDb-
HO 6obIMM KO3(pGHIMEHTOM YCHWIICHHS MO TOKY MO3BOJISCT MPH HEH3-
MCHHOM 3HaYeHMH MMMY/NbCa TOKa CpabaTbiBaHMA pejie HECKONbKO YBe-
JIHIMTL TOK cpabGaTobmBaHus pene KP, 94To NMPHMBOIMT K YBEIMYCHMIO 3a-
3opa MEXIy KoHTakTamH pelie KP u, ciemoBaTenmbHo, kK obierdeHmio
paboTel ero KOHTaKTHO# CHCTEMBI. B 3TOM cilyd4ae HeoOxoaHMMo npoBe-
PHTb HaJIeXHOCTb BO3BPATa pelle, COMOCTABHB TOK cpabaTniBaHHMs pene
KP ¢ ToxoM, nmporekalommM depes odMoTky | pere KP ot pesucropa
R9, npyn noxade HanpskeHHs Ha Bbmombl 4-11 pene 0,9 U,.

LloxomneBka ¥ MOHTaXHadA IUIaHKa KperuleHus TpaH3HuCTopos V1 m
V2 npuBeneHbt Ha pHc. 28.

Jlna nNpepoTBpALICHUA BhIXOJA M3 CTPOS TPAH3HUCTOPOB MPH 3KCIUTY-
aTalMH pelie peKOMEHJIyeTcd YCTaHaBIMBaTh MAapaUIeIbHO FEPEeXomy
IMHTTEP-KOIUIEKTOP TpaH3ucTopoB V1, V2 3amuTHbie CTAOHWIMTDOHBI
Tvna J1813, xak noxazaHo MyHKTWPOM Ha pHc. 28.
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Puc. 28. [lokoneska W MORTAXKHAA IUIAHKA KPeILleHHA
Tpausuacropos V1, V2 pene PHC-32M, PHC-32M-0,2

Konpencarop C

HcnpaBHocTh KOHAEHCaTOpa CIEXYET MPOBEPUTHL MO €ro CrnocobHoc-
TH coxpaHaTb 3apsaf. Ilopsmox MpoBepky KOHAEHcaTOpa OMMCAH B I
2.8.7.

Peaucropsl

HcnpaBHOCTb pe3sUCTOpoB ClIEAyeT MPOBEPUTL OMMETPOM.

3HaveHHe COMPOTHBIIEHHA MCIIPAaBHOIO PE3NCTOPA JOJDKHO COOTBET-
CTBOBATb JIaHHbIM, MPUBEICHHLIM B 3aBOACKOH IOKYMEHTALMH.

2.8.13. TIpoBepka 3]IEMEHTOB pejle MMMYIbCHOM CHMrHaIM3alMM
PUC-33M (cMm. puc. 15).

Pene KP

[ nmposepky pene KP cnemyer Henoms3oBaTh cXeMy, MPUBEACHHYIO
Ha puc. 25.

IMomumouenne pene KP x cxeme mpoBepkH Heo6X0MMO APOH3BO-
JUTh € Y4ETOM €ro CXeMbl BHYTPEHHMX COEIMHEHHH.

Tox cpabatsiBanns pene KP nomken ObiTh 0,045-0,18 MA.

[Tpu sToM nomseneHne Toka Kk o6MoTke | pene KP (koyxm 2-1, nimoc
MoJaH Ha KOJIOK 2 pelie) JO/DKHO MPHBOMMTL K 3aMbi<aHHIO SKOpS C
JIeBbIM KOHTAKTOM, a MojBeicHUe Toka k odMmoTke 2 pene KP (komxu
3-4, noc NoJaH Ha KooK 3 pelle) — K 3aMbIKaHMIO SKOpSl C MpaBbiM
KOHTAKTOM.

AXTHBHOE COMPOTHBIICHHE Kaxaoik 06MoTKH — 850C Om.

MexaHuueckoe perymipoBatue peae KP HojpkHO yAOBIETBOPSATDH
TpeOGoBaHMAM, NMPUBEIEHHBIM B M. 2.6.4.

Bompavuren V1 — V5§

TIpoBepKy BBIMPAMHTENEH CIEOyeT NPOM3BOIMTL M3IMEPEHHMEM MNps-
MOI'0 M 00paTHOTO COMPOTUBIEHHS KaXaoro eMeHTa. [Ipamoe conpo-
TUBJIEHHE HCIIPABHOIO 3JIEMEHTa COCTaBIIET HECKOLKO JECATKOB OM, 4
obpaTHOE COMPOTHUBNIEHHE —- HECKOJIBKO COTEH KIIIOOM.
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Hem. Bo3Bparta peie

K Bbmopam 15-16 pene cnexyer momsomurs Hanmpsixenue 220 B. B
LEeMH BO3BpaTa pelle XOJDKEH MPOTEKaTh CyMMapHbIii TOK OKOJIO
0,91 MA, a HerocpencTBeHHO B 06MoTKe 2 pente KP momkeH mpoTekaTs
ToK okono 0,63 MA.

Ilpu npoTexaHUH TOKOB, OTIMYIHLIX OT YKa3aHHBIX, HEOOXOJHMO
MPOBEPUTL HCIIPABHOCTL pe3ucTopoB RS, R6.

Konpencarop C

HcnpaBHOCTL KOHICHCATOpa CIIEIyeT MPOBEPHTDb M0 €ro crocobHoC-
TH COXpaHATb 3apal. [lopAXoKX NMpoBepKH KOHICHCATOpa ONMCaH B
m 2.8.7.

Pe3ncropnl

HcnpaBHOCTD PE3UCTOPOB CHENYET MPOBEPHTL OMMETPOM.3HadYeHHE
COMPOTHBIICHHUA HCNPaBHOTO PE3HCTOPa JOMKHO COOTBETCTBOBATHL JaH-
HbIM, MPHBEICHHLIM B 3aBOJICKOH JOKYMEHTaLMH.

2.9. Odopmiense pe3y/IbTATOB NPOBEPKH

Pe3ylibTaTbhi MPOBEPKH pelNe CHEXyeT JaHECTH B COOTBETCTBYIOLIME
MPOTOKOMbI, $GOPMBI KOTOPHIX MPHBEICHL! B MPUIIOXeHMAX 2, 3, 4.

TIpunoxcenue 1

MOPAJOK MNPOBEPKH NNPABHJIbBHOCTH BbIEOPA PEJIE
H 10BABOYHBIX PE3UCTOPOB

1. YkazaTesHble peie B LeNH 00MOTOK HANPSKCHMA
APOMEXKYTOUHBIX peJie NOCTOAHHOIG TOKa

YkajzaTe/lbHbIe pelic TOKd, YCTAHOBJICHHBIE B LIEMH 0OMOTOK Harps-
XEHHA MPOMEXYTOYHBIX PEle MOCTOAHHOIO TOKA, JODKHBI YIOBIIECTBO-
PATH CICAYIOLIMM YCIOBHAM:

a) yKasaTelbHbIE€ H NMPOMEXYTOUYHbIE pele NOJDKHbI HaJCKHO NEHCT-
BOBATL MNPH CHIKEHHMM HAMpPsOHKEHHMs OMEpaTHBHoro Toka ao 0,8 17;

0) K03 PUIMEHT YYBCTBUTETLHOCTH YKAa3aTeIbHOIO penie JOJDKCH
ObITh He MeHblle KO3(P(HIBIEHTa YYBCTBHTEILHOCTH MPOMEXYTOYHOLO
pelie, BIUIIOYEHHOIO MOCNIEN0BATENbHO C HUM,;

B) x03(PHUNEHT YYBCTBHTEILHOCTH YKa3aTelbHOI'O pelie JKOJDKEH
O6bITL HE MeHee |4 MpH HOMHHAILHOM HAamMpsKCHHH OTEPATHBHOTO
TOKa.
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HcxogHbIMU JaHHBIMH I8 BbI6Opa YKa3aTeIbHOro pelie ABIITHOTCA:

a) cxeMa BKIIOYEHHS yKalaTeIbHOro pelle;

6) conpoTHBIEHHE OOMOTOK IMPOMEXYTOYHOTO M YKa3aTeIbHOIrO
pene;

B) HOMHHAILHOE HANPSXEHHE ONEPAaTUBHOLO TOKA.

IIpumep 1. [IpoBepuTs NMpPaBWILHOCTL BhIGOpa YKA3aTEMbLHOrO pelic
PA-21/0,015, ycraHOBIIEHHOrO B LIEMHM MpoMexyTouHoro pene PIT-23.
CxeMa BKIIOYECHHA pelle nokasaHa Ha puc. I11.1, a. HoMuHambHoe Ha-
npsbkeHHe onepaTHBHOro Toka 220 B. CompotuBneHue o6MOTKM Mpo-
MexyroyHoro pene PI1-23/220 R_ = 9300 Om, conpomisiecHyie 06MOTKM
YykaszatembHoro pene R, = 1000 Om.

<+

| KL DKHA DKLI '|

@)

+| KL KHA KLl 7
o) Rg
Puc. I11.1, Pacyersnie cxemnl Jin BuiGopa

YKa3aTe/IbHONO peJe:

a — K npemepy 1; 6 — 0pH BKIOYEHHH
Ro6aBouHOro pe3ucropa

Tok, npoTexarouMi no ob6MoTkaM pere:
mpu U = U,;

o YUn 220
PTR,+R, 9300+ 1000
mpu U =08 U,

=0,0214 A;

1, =081, =00171 A.

Ko3¢¢uiHeHT YyBCTBUTENLHOCTH yKa3aTelMbHOro perle:
mpu U = U,

i -t _0,0214

I, 0,015

I
—
N

N

mpu U =08 U,
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an MOCIeAOBATEIbHOM BKIIOYEHHH O0OMOTOK yKalaTejabHoro H
MPOMEXYTOYHOI'0 peyIC HaNpsOKEHUE Ha MOCTICAHEM CHIDKACTCA, MO3ITOMY

HEOOXOMHMO MPOBEPHTL HANEXKHOCTD JCHCTBHA MPOMEXYTOYHOIO pElle.
Pene PI1-23 MoXeT MMeTb HampsXXeHHe cpaGaThiBaHHA, paBHOE

0,7U,. CnemoBaTelnbHO, MaJeHHE HanpsXeHMA Ha o6MoTke ykaszaTemb-
HOro peie He NO/DKHO mpesbuuats 0,1 U, o Toro, 4Tobbl cxeMa Ha-
JEXHO ACHCTBOBAJIa MPH CHHXEHMH HamMpsiXXeHHs OMEPaTHBHOLO TOKa
o 0,8U,.

IMaznenye HanpskeHUs Ha 0OMOTKE ykalaTenbHoro pene mpH U = 0,8V,
cocTaBJIfeT

L-R 0,0171 - 1000
AU="2¥ 190 2 201711900 156 7 5o,
U, 220 °

T.e. MEHbINE, 9eM JoftycTHMblie 10%.
Kos¢gpmment 4yBCTBUTEMLHOCTH MPOMEXYTO4HOro pene nmpu U,:

_Ui=1-Ry 220 -0,0214 1000

K,= 7, 0.7 =1,29,

T.€. MEHbIIE, YEM Y YKa3aTeNbHOro penc.

TakuM obpazoM, ycTaHOBIIEHHOE yKasaTelbHoe pene PVY-21/0,015
YIAOBIIETBOPAET NPEAbABICHHBIM TPEOOBAHHAM.

Ecm B pe3ymbTaTe pacdera okaxercs, YTo BbiOpaHHOE ykasaTelb-
HOE pefie YAOBJICTBOPAET TPEGOBAHMIO YYBCTBHTEILHOCTH, HO HE Y/IOB-
JIETBOPSAET Tpe6GOBAHMIO K 3HAYCHMIO MaJcHHA HanpsKeHHA Ha oOMoTKe
YKa3aTeNbHOro pelie, TO cIeAyeT BbIOpaTh ykalaTelbHoE pelle ¢ MEHb-
IIHM COMpPOTHBIICHHEM 0O6MOTKH. ObecneyeHHe 4yBCTBUTEMLHOCTH YKa-
3aTelIbHOrO pal€ B 3TOM ClTy4ae HOCTHraercs BKIIHOYEHMEM J06aBoO4HO-
ro pe3nucTopa NapauleiibHO 06MOTKE MPOMEXYTOYHOrO pelie, KaK noka-
3aHo Ha puc. I11.1, 6.

ConpoTusinierre 106aBoyHOro peivcropa R, BhIOMpaeTcs TakuM,
q9106b1 MaficHHE HampsXKeHUS Ha oOMOTKE YKa3aTelIbHOIO pejie He Mpe-
BBIOANO JOMYCTHMOIO 3HAaYEHHs

IR, =0,1U,. Q)]

Tox, npoTekaloukii no 06MoOTKe yka3aTeNbHOrO pelie NMPH HaMpske-
m 0,8 U, onpenensercs no dopmyne
0,8U,

[ R R - (2)
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TloacTaBuB 3HadeHHe [ n3 BelpaxeHus (2) B spipaxeHue (1) u

peIIMB €ro OTHOCHTCIBHO }s » NOIIYYHM

a
- RRy

“_RP—7Ry'

- ’
3HaveHne R, NpHHMMaeTca paBHbIM OmvkaiineMy 6olbleMy CTaH-

JapTHOMY 3HAYEHHIO.

Iocne pribopa 3Ha9eHHUA R, NPOBEPAETCA BLITONHEHHC TpeboBaHHMH

4yBCTBUTENIbHOCTH X YKaszaTellbHOMY pene rmpH Uy u 0,8 Uy,

2. IIpomexyTouHble pesie NOCTOSHHOIO TOKa
¢ nocJieJoBaTe/TbHON 00MOTKO# H yKa3laTe/ibHbIe pejie
B HEIIH OTK/TIOYMEHNA BbhIK HOYATE/

B cxeMe BbIXOFHBIX ueneil samparsl puc. [11.2, a nposepuTh Mpa-

BHILHOCTb BbI6Opa YKa3aTeIbHOrO M MPOMEXYTOIHOIO pele.

+ —
KLl Rg
3

KHA
* KL KLl SO{KBO) (VA

Puc. I11.2. Cxema BuXOIABIX nenes 3amaTh:

@ — TpH BKNIOYCHAR OQHOrO YKajaTe/ibHOTO pelie;
6 — OpPR BKIIOMEHHH ABYX YKas3aTEnsHbIX pene

3HaueHHE TOKa B BBIXOJHOW LemM npH HanpsxenrH 9,8 U.:

; 08U,
0= R B )
- a
R“°+R“+R"+RY+RA+AR
rae Ry, — COMPOTHBIIEHHE OOMOTKM OTKIIOYCHMS,;

R, — conpoTHBIIEHHE XMW Kabeld oT MaHeny 3ailM-

Tbl JI0 TIPHUBO/Ia BbIKIO4aTEI;
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R,— conpoTuBicHHe 06MOTKH MPOMEXYTOYHOTO

pene;
Ry — conpoTHBICHHE 0GMOTKH YKa3aTEIbHOIO
perte;
Ry=(1,3 + l,S)Ry —  COMPOTHBIIEHHE J06aBOYHOr0 pe3rCTOPa;

AR = 0,1 OM — COMPOTHBIICHHE MEPEXOTHBIX KOHTAKTOB.
Kos(pHiMeHT HaIeXHOCTH ACHCTBHUS MPOMEXYTOUHOrO pene

10
K,=7-=17-25.

I5s
Koa¢gdinmeHT Hae)HOCTH ACHCTBHA YKa3aTebHOrO pene
IR,
I R, +R
Ky=7t=——"=11-25
cp.y .y
Kos¢uprimeHT HanexHoOCTH ACHCTBHA 0OMOTKH OTKIIOYEHHS
K = Uxo - IORxo >1.1
T Upy 065U,7 7

IIpu npoBepke MpaBWILHOCTH BbLIGOpa YKa3aTENbHLIX H TMPOMEX-
YTOYHbIX Pelie B CXEME BBIXOMHBIX Lienci 3aupdrbl (puc. [11.2, 6) Hagex-
HOCTh JEHCTBHA MPOMEXYTOYHOrO pefle HEOOGXOMMMO OLEHWBATh MPH
paboTe o/IHOM 3aIUMTBI, HAJIGKHOCTb JEHCTBHA YKA3laTENbHOLO pelic —
MpH OMHOBPEMEHHOM paboTe IBYX 3alUMT, MPUHMMas TOK, MPOTEKalo-

LM 4epel KaXI0€ YKalaTeJIbHOE pEliC, paBHbIM Iy= HAJICXKHOCTDh

2
3 b
JeAcTBUS 06MOTKM OTIUIIOYEHHA — MpH paboTe OIHON 3aLMTHI.
3. lobaBoHMbie pe3HCTOPb] A/ifl NIPOMEKYTOUHBIX peie
nepeMeHHOro Toka

Ho6apo4mbie pe3UCTOPLI B LIENAX MPOMEXYTOYHBIX pPeENle MepeMeHHO-
o TOKa BKIIOYAIOT B TeX CIIy4asx, KOrAa Hamnpsh)keHHE NEpeMEHHOro
ONEPAaTUBHOrO TOKa BbILE, YEM HOMMHAIILHOE HaMpsXEHHE HCMONb3ye-
MBIX B CXEME NMPOMEXYTOYHBIX pere.

CxeMa BKIIOYEHHS MPOMEXYTOYHOTO pelie MEPEMEHHOro TOKa C JO-
6aBOYHBIMHM PE3UCTOPAMH MoKa3aHa Ha puc. I11.3.

IMocrenoBartembHO ¢ 06MoTKO pene KL 1 BKOYEHb! ABa aKTHUBHbIX
pe3ucropa R1 u R2.



Pac. I11.3. Cxema Bxnovenns
DPOMEXYTOYHOTO pefie
nepeMeRHOr0 TOKa ¢ 100280 HLIMH
pe3ucropaMn

OmiH 13 HUX R2 HOPMAIBHO 3alYHTHPOBAH Pa3sMbIKAIOMMUMM KOH-
TakTamu pere KL1. HeobxommocTs B cxeMe IBYX Pe3MCTOPOB oOBsic-
HSETCSl TEM, YTO MOTHOE COMpOTHBIEHHE 06MoTKH pente KL 1 He sBiseT-
cq MOCTOSHHLIM, @ 3aBHCHUT OT TOrO, B KaKoM TOJOXCHHH HaxOIMTCs
pene, T.e. HOATAHYT WM HE MOXTAHYT €ro SKOpPb.

Ipu cpabaTbBaHMK pelle yMeHbINAeTCs BO3AYINHBIA 3a30p MarHHT-
HOM CHCTeMBI, BCICACTBHE 9€T0 YBEIMIHBACTCA MHIYKTMBHOCTL 0OMOT-
XH, a CICHOBaTelbHO, H €€ MOJHoe CompoTHBIcHHe. TakuM obpasom,
IU1s Toro, 9Tobbl 0becrednTh HOMHHATILHOE HaMpskKeHHE Ha 0OMOTKe
pene B MYCKOBOM H HOPMATbHOM peXHMaX, 3Ha4eHHE CONPOTHBIECHUA
106aBOYHOr0 PE3NCTOpPa B MYCKOBOM pPEXHMME JOJDKHO ObITh MEHbIIC,
9eM B HOPMAJIbHOM PEXHME.

Ilpumep 2. ITpoBepuTh MpaBWILHOCTH BbiOOpa N0GAaBOYHBIX pe3nc-
TopoB R1 = 3300 OM, R2 = 10000 OM, yCTaHOBJICHHBIX B LICIH IpO-
MexyTogHoro peine KL 1 Ha HOMMHaIbHOE HanpshxeHHe 0OMoTkH 220 B.

Hcxoanble JaHHbIe: HanpsXeHHe onepaTHBHoro Toka 380 B; momHoe
COMPOTHBIICHHE pelie NP OTIYINEHHOM skope Z, = 3100 Om, npu nmox-
TAHYTOM sikope Z, =9500 OM; aKTHBHOE CONPOTHBIICHHE 06MOTKH peie
R, = 1300 Om.

C noMompio rpagoaHalIMTHIECKOT0 METOJAa ONMPEREIAIOTCS 3Hade-
HUA CONPOTHBIICHUA [00aBOYHBIX PE3HCTOPOB.

Hanpsxenne Ha o6MoTKe pelic B MyCKOBOM U HOPMAIbHbIX PEXH-
Max JOJDKHO ObITh paBHbIM 220 B.

Tax, npoTexaromiuH no o6MOTKe pefie, MPH OTHYIIEHHOM M MOITA-
HYTOM SKOpPE COCTABIIAET:

220
1s=3100

220
9500

=0,0708 A;

I, =0,0232 A.
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Onpenenenne R1. AKTHBHasg COCTaBIIAIONIAs MaJCHHA HATPAKCHHA
Ha 06MOTKE pene MpU OIMAaBLIEM SKOPE COCTaBIET
IR, = 0,0708 - 1300 = 92 B.
3Has 3HadYeHHME MaJicHHs HanpskeHHA Ha oOMoTke pesie (220 B) u

€ro aKTHBHYIO cocTaBlimiomnyio (92 B), MOXHO MOCTPOHTL TPEYrOIbHMK
NaJIcHYs HanpskeHMs Ha ob6moTtxe pene (puc. I11, 4, a).

S
y

I,(R1+R2)

D)

Puc. I11.4. I'paduyeckoe onpesesienve CONPOTHBIICHHSA:
a — pesucropa Rl x npuMepy 2; 6 — pesuctopa R2 K npumepy 2

0 A

Y

ITpuHymaem Macrad 4 B/MM.
IMoctpoeHne HauMHaem M3 Touku O, BNpPaBo OT KOTOPOH OTKIIabI-

BaM oTpe3ok OA, paBHbIii 23 MM (aKTMBHas COCTaBIIOLNAs NaJIeHMs
Hanpsokena). [TepnenankynspHo otpesky OA npoBomim mpsMyio AB.

IupkyneM pagycoM 55 MM (%) ¢ LieHTpoM B Touke O Ha npamoii AB

JenaeM 3acedky, nomyyas touky B. Coemnas npsamoii touxu O u B,
floydaeM TPEYTONbHHK NaJeHHsA HanpskeHHs B o6MoTke pene, rae AB
— HMHIYKTHBHag cocTapistonlad H OB — nosmoe nanenue HanpsxeHus,
pasHoe 220 B. Ilpomomkaem mpamyro OA BieBo oT Touxn O. Llupky-

JeM pamycoM 95 MM (—3%0) ¢ UEHTpoM B Toyke B Ha mpsamoii OA fe-

JlaeM 3acedky, nomydas touky I'. Otpesox OI, paBHblil 57,5 MM, cooT-
BETCTBYET B BLIGpaHHOM MacluTabe MageHHI0 HanpsXeHys Ha Jo6asouy-
HoM pesucTope Rl
I,R1 =57,5-4=230B.
Otcloia conpoTHBIIECHHE PEIUCTOPA PaBHO
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230
0,0708

Onpenenensie R2. AXTHBHadg COCTABIAIONIA MaXEHUS HarpsHKEHMs

Ha 0OMOTKE pele NPH NOATIHYTOM SKOPE COCTaBIAET
IR, = 0,0232 - 1300 = 31 B.

TakuMm ke obpa3oM, Kak M NpH ompeaeneHud R, mocTpouM Tpe-
YroJLHHUK MaJeHUs HanpskeHus Ha oOMOTKe pesle B JaHHOM pEXHME
(puc. I11.4, 6) ¥ onpefieHM OTPE30K CYMMAapHOT0 MaJXeHUA HampsKCHUS
Ha pesucropax Rl u R2. OH paBeH 70 MM, YTO COOTBETCTBYET B Bbi-
6panHoM Maciurabe 280 B.

CormpoTHBJIEHHE pe3ucTopa R2 paBHO

R2 = 280
0,0232
CormocTaBieHHe PacCYMTaHHBIX 3HaYCHHH COMPOTHBIEHHIT PE3UCTO-
POB C YCTaHOBJIEHHbIMHM B LIEMH MpoMeXyTodyHoro pene KL | nokasbiBa-
€T, YTO MoC/eTHHUE BbIOPaHbI MPaBIWILHO TaK KAaK B CXEME YCTaHOBJICHbI
Omikalinme cTaHIapTHbIE 3HaYCHHMS CONMPOTHBIEHMH PE3MCTOPOB K OIl-
PeIelieHHbIM NPH MPOBEPOYHOM pacyeTe.

Rl = = 3240 Om.

— 3240 = 9816 Om.
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Tpunooicenue 3

Ob6bekT

Hfucocmmerme

Oﬁosﬂaqerme A0 cxeMe
“ 199_r.

MPOTOKOJI
NMPOBEPKH NMPOMEXYTOYHBIX PEJIE PI1-321, PI1-341, PI1-342

1. CocrosfHME MeXxaHHYECKOM YacTH pelnte
2. ConpoTHBIECHHE W3OJIALIMM:
TOKOBEIYIIMX 4acTell OTHOCHTENLHO KopITyca

M 1000 Bttt MOM
MEXJTy MEpBHYHBIMH 0OMOTKaMM TpaHcop-
maropa M 1000 B.........cocoiniiiiiiini MOM
MEX]Ty MepBHYHLIMH H BTOPHYHO# 0OMOTKOH
TpaHchopMaTopa M 500 B....oocoiiiiiiiic ____MOm
3. ITpoBepen Tok cpabaTbiBaHMA W Bo3BpaTa pene PII-321, PI1-341
npH
COETMHEHHH CEKLMI MepBHYHOM 06MOTKH TpaHcdopMaTopa
I, = Al = A
4. IlposepeHo Hanp;memle cpabaTbiBaHNA M Bo3Bparta pene PI1-342
Uy = B, U, = B

5. CHATa 3aBUCHMOCTb BTOPHYHOIO BBLIIPAMIICHHOIO HAMPSXKCHUA OT
Toka pene PI1-321, PIT-341

IA 25 50 75 100 1

K1.MaKc

UB

6. TIpoBepeHa HafeXHOCTL paboTel KoHTakToB pene PI1-341, PI1-342.

KorrrakTel pene 4eTko 6e3 cBapHBaHHA ACINYHTHPYIOT OTKIIOYao-
uryo 06MOTKY MpH nofBeAeHHy k HUM Toka 0,25; 0,5; 0,75; 1,0 Makcu-
ManbHoro Toka K3.

Ucnomurremi: Pyxosojurems pabot:




59

Tpunooicenue 4

O6beKT

Hfucoemme}mc

O603HaYeHHe Mo cxeMe

" it 199 r
MPOTOKOJI
MPOBEPKH PEJIE HMIIYJIbCHOW CHTHAJIM3ALIMH
PHUC
1. CocTosiHME MEXaHWYECKOI 9acTH pelie
PaccTosHne Mexay KOHTaKTaMH MM
2. ConpoTuBieHHE U3ONALIMM:
TOKOBEIYIMX YacTeit OTHOCHTEMbHO Koprmyca M 1000 B MOM
Mexay obMoTkamu TpaHcdopMmaropa M 500 B .............. MOwm
Mexay obMoTkaMH nosspusoBaHHoro pene M 500 B....... MOwm
MEXJIy KOHTAaKTaMM noJuipy3oBaHHoro peae M 500 B ..... MOM
3. TlpoBepeHa YYBCTBUTENLHOCTL pene
Tpensaputenshbtil TOK, A [Npamevanne
3HaueHHe UMNynbca ToKa cpaba- [Mposepsercs ma pene
ThIBAHHA pene, MA PHUC-32M, PUC-32M-0,2
Bxniouenne namnbl Hakanuea- Tposepsercs mus pene
HUA Br, B PHUC-23M

4. TIpoBepen Bo3BpaT pene.
5. TlpoBepeHa HaeXHOCTb paboTbl KOHTAaKTOB peIle.

HUcnomwmrermnt: PykoBomurems paboT:__
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