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METOOMYECKME YKASAHUA
MO TEXHWUYECKOMY OBCITYKUBAHMIO PA 153-34.0-35.645-97
PENE PCM-13 Beegeno Bneppbie

BBogumcsa B gelicmBue
c04.01.99

1. BBEAEHUE

Hacrosinjue MeTopHueCKMe YKa3aHUs NPeAHa3HAUeHH AAS Da-
OOTHHKOB MECTHBIX U LIEHTPAABHBIX CAYRO peAeHHO! 3ail[UTHL U aB-
TOMATHKH HPEAIPUATHHE 3JHEPTeTHKHU K AAS 3HepreTHYeCcKUX TToApas3-
AE€AEHUMN NMPOMBIIIAEGHHEIX HpepANpUATHA. OHH peraaMeHTHPYIOT
paboTy N0 TEXHUYECKOMY OOCAY>XKHUBAHUIO Peae MouHocTH PCM-13
B COCTa&Be DEeASHHEIX 3alliUT.

ITpuHsiTBI® COKPAILHEHHS:

HI¥YIM — WIHpPOTHO-HMITyABCHBIA MOAYASITOD;

AWM — aMNAMTYAHO-HMITYABCHBI MOAYASATOP;

POHY — DOUABLTD HUIKHX Y3CTOT;

OVY — omepauHOHHEINA YCHAUTEAD.

2. TEXHNYECKUE AAHHBIE PEAE

2.1. Ha3HaueHue

Peae craruyeckoe mougHoctTd PCM-13 npeapHa3zEa4eHO AASl MC-
MOAB30BAHUST B KOMIIAGKTHBIX YCTPOHMCTBAaX B KaYeCTBe OpraHa, pea-
TUPYIOIIErc Ha BeAMYUHY M HallpaBAeHHEe MOHIHOCTH.

2.2. Kaumatuueckue aaHHble peae

2.2.1. PeAe M3roTaBAMBAIOTCS B KAMMATHYE€CKOM HMCHOAHEHMH
YXA u O kareropun 4 mo FOCT 15150-69 u TOCT 15543-70. Vcuoa-
HEHHS OTAWYAIOTCA MaTEpHaAaMy B NOKDBITHSIMH.
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2.2.2. Bepxuee pafouee 1 IpepeAbHOE 3HAYEHHE TeMIIEPaTyPh
OKpyXatoljero Bo3ayxa maroc 53°C.

2.2.3. Hmxuee paficyee  HpeaeAbHOE 3HAYEHHKE TeMIepaTypht
oKkpyXaroulero Bosayxa muryc 40°C (6e3 BrInapeHHS MHEA U DOCEI).

2.2.4. BepxHee 3HauYeHHE OTHOCHUTEALHOHN BaaxHOCTH 80% npu
25°C ara YXA4 1 98% npu 35°C ara (04 6e3 KOHAGHCAIUM BAATH,

2.3. 3auTa peae OT BHEWHHX BO3ACACTBUIA

2.3.1. OxpyRarwlias CpeAd HeB3PbIBOOMACHas, He COAEpIKaLLLas
TOKOIPOBOASIICH MKIAH, arPECCHUBHAIX ra30B U MapoB B KOHHEHTpa-
NHAAX, Pa3PYHAKIHX H3CASIIAI U MeTarA (Tur atMocepnt I no
TOCT 15150-69).

2.3.2. MecTO yCTaHOBKHM peAe AOAJKHO OBITBH 3alllUIIEHO OT IMOo-
IfapaHua GPEI3T BOABI, MaceA, 3MYALCHUH, a TaKKe OT IpsSMOro BO3-
AEHCTBUSA COAHEYHEIX AyYeH.

2.3.3. 3HayeHUs MeXaHUYECKHX BO3AEHCTBUM He AOAKHBI Mpe-
BEILIATE YCKOpPeHu# 1g B AHana3oHe JacToT oT 16 Ao 100 'u u 3g B
AManasose 4acToT ot 5 Ao 15 I, a Tak)Ke MHOTOKPATHBEIX YAApOB
AANTEABHOCTBIO OT 2 A0 20 MC C yCKOpeHHeM A0 3g.

2.4. HOMHMHAAbHbIE BXOAHbIE AQHHbIE

2.4.1. HoMuHaABHBIH BXOAHOH TOK:

AAas peae PCM-13-11 — 1 A

aast peae PCM-13-18 — 5 A,

2.4.2. HomuHarbHOE BXOAHOe Hanpsxenue — 100 B.

2.4.3. Hanpa>keHue muTaHus nocrossHHoe — 220 B npu nyabca-
uxu He Ooaee 56%.

2.4.4. ¥roa MaKCEMaAbHOH YYBCTBHUTEABHOCTH — (=+5°.

2.4.5. HomusaapHas yacrora 50 mau 60 ',

2.4.6. KoachduireHTH BO3BpaTa MUHHUMAABHOTO peae He Boaee
1,2 1 MarRCUMaABHOTO peae He meHee (,85.

2.5. Merpoaoruueckse AaHHeie

2.5.1. AMana3oH U3MeHeHHs yCTaBOK;
Aasi peae PCM-13-11 — ot 2 a0 100 Br;
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aast peae PCM-13-18 — ot 10 ac 500 Br.

2.5.2. CtyneHbs AMCKPETHOTO U3MEHEHUS YCTABOK:

ard peae PCM-13-11 — 2 BT,

Anst peae PCM-13-18 — 10 Br.

2.5.3. OcHOoBHasi TOrPEIIHOCTE MOHIHOCTH CpabaThiBaHHUA [IPHU
yrAe MaKCHMaAbHOHM YYBCTBHTEABHOCTH H BXOAHOM HAIPSKEHUH
100/v3 1e Gonee *+5% ycTaBKH IO MOLIIHOCTH,

2.5.4. AONOAHUTEAbHAS NOTPENIHOCTD MOLIHOCTH CpabaTslBaBus
peAe IpH M3MeHeHHH BxopHoro Toxa oT 0,02 po 1,73 oT HOMHHaAE-
Horo, BXoaHoro Hanpsixenusa ot 0,2 oo 1,0 OT HOMHHAABROTO, HPHU
yTAe MaKCHMAALHOHR YyBCTBHTEABHOCTH, He BoAee:

+5% B AHartasoHe H3MeHeHHs ycTaBok oT 500 po 70 BT aaq peae
PCM-13-18; .

+5% B Auania3zoHe u3MeHeHus ycraBok oT 100 oo 14 BT aas1 peae
PCM-13-11;

+10% B AMana3oHe u3MeHeHMs ycTaBok oT 60 Ao 10 Bt aada peae
PCM-13-18;

+10% B AMaTia30He H3MEeHEeHHs YCTaBOK OT 12 po 2 BT and peae
PCM-13-11.

2.5.5. AonoAHNTeABHas MOTPELIHOCTDh MOWHOCTH cpabaTbIBaHHU S
IIPHM M3MEHEeHHH YacTOThI CeTH Ha +3% HOMHHAABHOH He Goaee 5%
MOIIHOCTH cpabaThIBaHUsA NPH HOMHHAABHOM 4acrore.

2.5.6. AonoAHHTEABHAS NOTPEUIHOCTS MOUIHOCTH cpabaTeBaHHuA
peae NIpHv U3MeHEHUH TeMIeparyphl OKPYJKAOLLEH CPeARl OT MHHYC
40°C a0 naroc 55°C no OTHOLIEHMKD K MOUTHOCTH CpabaThiBaHMA IpKH
(20+5)°C He Goaee:

*+1,5% Ha xaxarie 10°C npu ycrapkax oT 70 Ao 500 Bt past peae
PCM-13-18;

*+1,5% Ha raxape 10°C npu ycraexax oT 14 Ao 100 Bt anst peae
PCM-13-1t;

+6,0% Ha Kaxabie 10°C npu ycraskax ot 10 po 60 Bt aaa peae
PCM-13-18;

+6,0% ra kaxapie 10°C upu ycraskax oT 2 Ao 12 Bt aasa peae
PCM-13-11.

2.5.7. AOnoAHHTEeALHAs MOTPELIHOCTE MOIIHOCTH CpabaTeBaHus
peAe nNpu M3MeHeHUH Hanpsokendsd nuralus ot 0.8 a0 1,1 ot HOME-
HaABHOTC He Boaee =3% MOIHOCTH cpabaThIBaHWUA INPM HOMHHAAB-
HOM HaNpfXeHNY DHTaHAN,
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2.5.8. Bpemsa cpabaThIBaHHMS MHHUMAABHOTC PeAe IIPH CK&dKo-
obpasHoM M3MEHEeHHH MCLUIHOCTH Ha BXOAHEIX 3a3KuUMax oT 1,15 200
MOUIHOCTH cpabaThiBanus — He Goaee 0,06 c.

2.5.9. Bpemsa cpafaThIBaHUA MHHHMAABHOIO PEAe IPHM CKa4Ko-
oOpa3HoM W3IMEeHeHHH MOIIHOCTH Ha BXOAHBIX 3aXkXumax oT 1,15 A0
0.9 momuocTy cpabarriBanus — He Goaee 4,07 c.

2.5.10. Bpems cpafaTriBaHHA MAKCHMAABHOTO peae IpH CKad-
K006pazHOM M3MEeHEeHWH MOIIHOCTH Ha BXOAHBIX 3a’kuMax oT O A0
1,15 moutHOCTH cpabaTriarus — He Goaee 0,1 C.

2.5.11. Bpema cpaGaThHIBaHUSI MAKCUMAALHOTO pPEA€ HPU CKay-
KooOpa3HOM W3MEeHEHHMH MOIIHOCTY Ha BXOAHBIX 3axkuMax oT 0,9 a0
1,15 momuocTy cpabareiBanua — He Goaee 0,07 c.

2.5.12. 3ona paboTH peae B KaXAYK CTOPOHY OT yTAa MaKCH-
MaABHOM YYBCTBHTEALHOCTH He MeHee +85°

2.6. NoTpebaenne 1 CTORKOCTL peae

2.6.1. MowmHOCT, NOTPeOASHUS IO TOKCBOMY BXOAY He Goaee
0,9 B-A.

2.6.2, MomHocTs noTpebAeHHs 10 BXOAY HAalDsi>)KeHHus1 He §o-
aee 1,2 B-A,

2.6.3. MoirHoCTs noTpebaeHns o genu nutauus He Soaee 20 Br.

2.6.4. Peare AAMTEABHO BHIAGP>KHMBAET U3MEPAEMEIH TOK, H3Me-
psieMoe HanpsKeHyue, HalpaXeHne TUTasusa Ao 1,05 OT UX HOMHHAAB-
HEIX 3Ha4YeHHUH. .

2.6.5, Peae B Teuenue | C BHIAGDKHBACT H3MEpPAEMBIH TOK A0 30-
KPaTHOTO 3HAYeHHUS OT HOMHHAALHOTO.

2.7. KoHTaKkTHAA cMcTrema

2.7.1. Peae MeeT OAMH 33aMBIKAIOLIMH H OAWH Pa3MEIKAIOU U
BBHIXOAHBIE KOHTaKTEL

2.7.2. OTrAIOuAaINIIaA CIOCOGHOCTE KOHTAKTOB:

B Ilelly NOCTOSHHOTrO ToKa oT 24 a0 250 B u upu nocrosH-
HOH BpeMeHHU MHAVKTHBHOY HarpysKH He Boaee 0,02 ¢ po 30 Bt
(a0 1 A);
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B [IENIM IepeMeHHOTC TOKa npu cosg > 0.4 po 250 B-A (a0 2 A),
IpH 3TOM KOMMYTALIMOHHAsI U3HOCOCTOMKOCTE penae He MeHee 107
LIMKAOB.

2.7.3. MexaHu4ecKasi M3HOCOCTOMKOCTb KOHTAaKTOB peAe He Me-
Hee 10° nUKAOB.

2.7.4. Tok BrAlOYeHHA He Goaee 5 A Ha Bpems He Hoaee 10 c.
KpomMme Toro, 3aMeIKamiye KOHTAKThH ofecrneyusaroT He MeHee 100
BKAIOUEHMI MOCTOSSHHOrO TOKa A0 20 A npu HanpsokeHU: Ao 250 B
Ha Bpems a0 0,5 c.

2.7.5. MunnmarsHEIE TOK KOHTaKTOB 0,01 A npu HanpsKeHHH
He meHee 110 B uan 0,05 A npu Hanps>KeHUHU He MeHee 24 B.

2.8. U3oAauns peae

2.8.1. ConpoTHBAEHHE H30AALIUH COOTBETCTBYET DAAY 3
(TOCT 12434-83) & AOAXKHO OBITE He HiRe 50 MOm.

2.8.2, Vlzoasiiug peae MeRAY raAbBaHHMYECKH He CBA3aHHBIMH
HensaMH, a TaKXKe MeXXAy HHMM W THe3AaMH, KpeNsallUMH peAe, Bhi-
aepxubaet 2000 B acdexrnBynx, 50 'l B TeyeHHe OAHONH MUHYTHI.

2.8.3. VM3oasumst MeXKAY KOHTAKTaMH PeAe BEIACP)KMBAET Hanps-
>xkerne 500 B apdexTuBHbIX, 50 'l B TedeHHe OAHOH MHHYTEL

2.8.4. Mizoasmus BHIAGPKHBAET TPU NOAOKHUTEABHBIX H TPM OT-
PUMUATEABHBIX MMITYABCA HCIBITATEABHOIO HANpPSXEHHs], HMeIolI[ero
amMnanTyAy 5+0,5 KB, pauTeAbHOCT epeaHero dpoHTa 1,2+0,36 MrC
1 AAMTEABHOCTH 3apHero ponra 5010 Mkc. AAMTEABHOCTE BHTep-
BaAd MeKAY MMIIYALCAMH He MeHee 3 C.

2.9. MNomexoyCcToHUHBOCTL peae

2.9.1. Peae yCTOMHYHBO K BO3AEHCTBHIO BEICOKOYACTOTHEIX IOMEX,
“Me X GOPMY UMIYABCOB 3a8TYXAIOIMIUX KoAeGaHHH YaCTOTHI
1+0,1 MTI'y ¢ moayAaeM oruGaionier, yMeHbINAKIIIHMCS ITOCAE TPeX-
1IeCTH 1epuoAO0B Ha 50% U ¢ yacToTo¥ nosropenus 40040 I'u. Amn-
AUTYAQ TIOMeXU pocTtHraeT 2,5+0,25 KB npu npoAOABHOM BC3AEH-
creuM u 1+0,1 kB npu nonepeyHoM.

2.9.2. Peae A0XHO He cpabaTeiBaeT MpU CHATHH, Iopade K
KPa&TKOBPEMEHHOM HCYEe3HOBEHUH HANpPSKEeHUs MHTaHUS AAHUTEAL-
HOCTBIO A0 50 Mc.
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2.10. Noka3areAan HAAEXKHOCTH

2.10.1. YcraHoBAaeHHad Oe30TkazHasi HapaGoOTKa peAe He MeHee
8 - 10° qurAOB(BO)" BXAIOUEHHE-OTKAKOYEHHE' C IPEAGABHO Harpya-
KO¥ Ha KOHTAKThI.

2.10.2. Cpeansasa gapaboTKa Ha OTKa3 peae He MeHee 10 uukAOB
“BRAIOYEHHe-0TKAtogeHue" (BO) ¢ npepeAbHOM HArPY3KOii H8 KOHTAKTEL.

2.10.3. YcraHOBAGHHEHIHA pecypce He meHee 0,5 - 10° nuraos BO.

2,10.4. Cpeannit pecypc He MeHee 10° nuxkaor BO.

2.10.5. CpepHee BpeMsi BOCCTAaHOBAEHUS PabOTOCMOCOGHOTO
cocTosHHBA peae He 6oaee 3 4.

2.11. KOHCTpyKTHBHbIe NOKa3aTeAn peae

2.11.1. Macca peae He 6oaee 1,6 Kr.

2.11.2. Pere npepHa3HaYeHO AASL Pa3Mel[eHUs Ha 3a3€MAEHHOMN
METAAAOKOHCTPYKLIHY C TOAIIMHON ONOPHO#H NOBEPXHOCTH Re BoAee
8 MM.

2.11.3. Paboiee MoAOKeHUe B IPOCTPAHCTEE BePTHKAaAbHOE,
AOTYCKAaeTCsl OTKAOHEHHE OT BEPTHKAAM Ha 5° B AICOYIO CTOPOHY.

2.11.4. Peae npucniocoBGAEHO AASI TEPEAHErc HAM 3apAHero {BHH-
TOM) NMPHCOEAMHEHHS BHEIIHUX NPOBOAHUKOB. A€TaAH AASA Kpeilae-
HHA peAe U IIPOBOAHUKOB INOCTABAAIOTCA KOMIIAGKTHO C peAae. I'[pn
NoAYYEHHNH peae ueThbipe BHHTA M3 TPAHCIOPTHONO MOAOXKEHHS He-
06X0AHUMO 1lepecTaBuThL B pabovee.

2.11.5. BEIBOARI peae AOIIYCKAIOT IPUCCEAHHEeHHE He MeHee ABYX
NPOBOAHHKOB Ce4eHneM He meHee 1,5 MMZ. AAHHA 3aYHIIEHHOTO KOH-
11a IPOBOAHUKOB AOAXKHa OhITh 12-14 MM.

3. KPATKOE OfIMCAHUE YCTPOMCTBA
M NPUHLIMINA AEACTBMA PEAE

3.1. KoHCTpyKTHBHOE MCIOAHEHHE peae

Bce aaeMeHTH], KpoMme pe3ucTopoB R40, R43, R45, R46 cMonTH-
POBaHKI BHYTPH KODIIYCa, COCTOSIIErO K3 OCHOBEHMSA M CHEMHOrO
KOXyXa. YIOMSIHYThIE PE3HCTOPH BEIHECEHH AAS AYYIILEro TENAOBEI-
AEACHHES Ha HapY’KHYIO CTOPOHY OCHOBaHMS.
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OAEKTPCHHELIE KOMIIOHEHTHI M TIEPEKANOYATEeAR YCTABOK SB1-5B6
yCTaHOBAEHEHI Ha IIAATe C Ie4aTHBIM MOHTaXX oM. [leuaTHas 1IAaTa, ABa
TpaHchoOpMaTopa, dIAeKTPOMeXaHHdyecKoe peae U pupMeHHaqa Tab-
AMYKA KPeTATCs Ha OCHOBAHMH C NOMOLEBIO eAWHO# CKOGAL.

3.2. Onucanue paboTel CXembt pese

Peae PCM-13 aBasgioTcs cAHOMA3HEIME, OAHOHANPaBACHHEIMH,
BHA M HanpaBAeHHE MOIIHOCTH Tpex{ra3Hon ceTH, Ha KOTOphle OHU
PE&THDYIOT, ONPEACASIIOTCS BRIOOPOM TOKA M HaNpS’KeHUsI, IOABO-
AHMBIX K HUM. HibKenpHBRepeHHOE ONMMCaHHe OTHOCHUTCH K CAYYaro
MOABEAEHHS! K peA€ OAHOUMEHHBIX TOKa U Hanpsikenus ([, u U,, I 1
U, ¥ T.A.}, IMEIOLIHX TOASTPHOCTH, YKa3aHHble Ha puc. 1. Peae cpa-
BATEIBAET B 3TOM CAydYae TOABKO HPH ITOAOKUTEABHOM 3HaKe aKTHUB-
HOM MOIUHOCTH, IPEBHINAIOLEEH BEICTARAEHHYIO YCTABKY, NPH OTPH-
LlaTeABHOM JXe 3HaKe MOLIHOCTH He cpadareiBaeT BooOIie. AAs
H3MeHeHUus HaHpaBAeHPlﬁ MOILIHOCTH, HA KOTOpy’lO AOAXHO pearm-

POBAThH peAe, NOAADHOCTb OAHOH H3 HU3MeDAEeMEIX BeAWYHH HY)XHO
H3MEeHHTDb.

I—/] H
3| 4 |
5 b—lrl 6
7 8
9 [l g
44 12
?;-—LT?’ Kal
- 15 16
7] )
+
K uenaM igJ _‘20_
NUMaAHUA |- Py, |2_2

Puc. 1. CxeMa nogxnioveHns pene
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IIpu APYTHX COYETaHUSIX MOABEAEHHBIX K DeAe TOKOB M Hallps-
KeHMH H3MepPseTcs ApyTasi MOIHOCTL. HanpumMep, 0pH HoABeAeHUU
K peAe TOKa ¥ HampsDKeHus o “90-rpaaycront” cxeme (I, u U, I, u
U. ¥ T.A.) OHO pearupyer Ha PEaKTUBHYIO MOLIHOCTH CETH.

Oaementhl E1 i E2 (puc, 2) npeo6pa3yoT BXOAHBIe HanpsiXe-
HMe H TOK peAe B IPONOPIMOHAALHBIC MM HAPsDKeHMS, YAOOHBIE
AN AaAbHe#nied obpabdoTku. OaemenTs E3-E6 ob6pasyror Bpems-
KMIOYABCHHEIN YMHOXXHTEAL QHAAOTOBRIX CUTHAAOB. BpeMeHHnIe AU-
arpaMMH HalpSDKEHHI YMHOJKHTEAs IpUBeAeHs! Ha puc. 3. Hanps-
JXeHHMe C BHIXOAa sAeMeHTa E2 nopaercs Ha opus Bxop ILIMM E4. Ha
Apyro#t Bxop LM nopaercs Hanpskerue reHeparopa “muast” ES.
YacroTa nHAOOCOPA3HOro HaNpsi)KeHHUsT 3HAYUTEABHO NMpeBLIIIGET
4acTOTY BXxopHoro Toxa peae. Ha Buxoae IIIMIM o6pa3syrorcs npsi-
MOYTOABHEIE HMOYABCH, AAMTEABHOCTH KOTOPBIX NPONOPUHOHAABHA
MTHOBEHHOMY 3Ha4eHMIO BXOAHOTO TOKa pene. Ha oaun Bxop AVIM

£ £3 g E? E8 ES K

uél— D
T E2 E4
£ |

Yon

Puc. 2. CTpykTypHas cxema pene
E1 — npoMexyTo4NwiH TpaHohopMaTop Hanpsxerus; E2 — npoMexyTodHbii
TpanchopMarop 1oxa; E3 — aMnanTYaHO-MMNYALCHRA MOAYAATOD;
E4 — wupoTHo-uMnynbCHbIA MoaynaTop; ES — rexeparop
mnoobpaskoro Hanpsxekus; E6 — QunbTp HU3Kux uacToT;
E7 — xomnaparop; E8 — uxterparop; E9 — noporoBbiil 3NeMeHT;
K — BbixogHoe pene
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Puc. 3. BpemeHHble guarpaMmb: i-lnpnxeuui pene
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E3 nocrynaer Hanpsixenue ¢ Beixcaa UIMIM. Ha apyro# sxoa AVM
NOCTYyTIaeT HaNpsIKeHHe C BEIX0OAA 3aemeHTa El1. Ha Brixope AVIM
thopMupyeTcss UMOYALCHOE HallpsKeHHe, AAUTEABHOCTh UMOYABCOB
KOTOPOra PaBHA AAUTEABHOCTH MMIyABRCOR I1IMIM, T.e. MrHoBeHHO-
MY TOKY Ha BXOA€ peAe, 4 aMIANTYAA NPOTIOPIIHOHAABHA MIHOBEH-
HOMY 3Ha4YeHHI BXOAHOTrO HanpsyKeHHus. TakuM obpa3oM, MAOMIaAL
Kaxaporo umnyasca AMM nponopnuoHaAbHa MIFHOBEHHOMY 3Haue-
HHIO IOAHOM MOLIHOCTH Ha BXOAE peae. UUCAC UMIIYABCOB B €AUHU-
1y BpeMeHH NOCTOSHHO. I10CTOsAEHAA COCTaBASIOUIAs TAKOTQ Hanpsi-
>KeHMsI IPONOPLMOHAaALHA 3HAYEHMIO aKTUBHOM MOLIHOCTH Ha BXOAE
peAe. 3Ta NoCTosiHHasA cocTaBasomas Bripdeasercs PHY E6. Brixoa-
HoH curHaa OHY cpaBHHBaeTCs ¢ OIMOPHEIM HAaHpsUKeHUEM KOMIa-
patopom E7. KoMnapaTop BhIIOAHEH T@KHM 06pa3oM, YTO B MOMEHT
PaBeHCTBA MOLIHOCTH Ha 3a’XMMaX peAe 3aAaHHON YCTaBKe BhI-
XOAHOM CHTHaA KoMnapaTopa IpPeACTaBASIET COBOM MOCAEAOBATEAD-
HOCTb UMIYABCOR, AAMTEABHOCTS KOTODBIX P@BHA AAUTEABHOCTH Iay3
MeXAY HUMU. Ha BeIXOAe KOMIIapaTopa CTOUT HHTerparop E8, xoto-
DBl B yCAOBHSTX PaBEHCTBA AAMTEABHOCTEH May3 U HMIIYABCOB Haxo-
AHuTCa B paBHoBecuH. [Ipu npessllIeHHH AAMTEABHOCTEH may3 E8
MMeeT Ha BbIXOA€ HeKOTOPYIO NOAAPHOCTD, IIPH NPEeBLIILIEHUH ANH-
TEABHOCTEM HMIYABCOB 3Ta HOASPHOCTb MEHSIETCS Ha MPOTHBONO-
AOXXKHYI0. Aaree pacliOAOKEH MOPOroBuli 3AeMeHT E9 u saekTpome-
XaHH4yecKoe peae K, KOTopEIe HaX0AATCS B CpabOTaHHOM OAQIKEHUH
IPH OAHO¥Y MOAIPHOCTH E8 M BO3BpalUarOTCsl MPU APYFOM €TI0 TOASIP-
HOCTH, oDecneurBasi paboTy peAe KaK MHHHMAABHOIO MAM KaK Mak-
CHM&EABHOTO.

IlpuHnunnasbHass cXema peaAe npuBepeHa Ha puc. 4. Hanpsa-
JKeHHe CeTH NOABEAeHO K 3akumaM peae 13, 15. Tok ceTH moaBe-
AfH K 3akuMaM peae 10, 12. Hanpsi>keHne NUTaHAS COOTBETCTBEH-
HO — K 3axmmaM 19 (maroc) u 21 (MmHyc). HanpsaxeHue,
IpPONMOPLHMOHAABHOE TOKY peae, cHuMaeTcs ¢ R3 u yepes R6, R7 no-
aaeTcs Ha Kommnaparop IIIMIM DA2. Tyaa ke gepes RY mopaeTcst
HaNpsiReHUe reHepaTopa NHAcO6Pa3HOro HANPEIKEHUS, COCTOsIIIe-
ro u3 Hyab-opraHa DA4 u uHTerparopa DA6. Hyas-opran DA4 cum-
MEeTPHUPYeTCsA OTHOCHUTEABHO HYAsI pe3ucropom R16. aybura mo-
Ayasiumu IIIM (onpeaeasionias rpaBHOY AMHEHHOCTH 10 TOKY peAe
H OAHOBPEMEHHO K02 HEHUEHT peAe IO MOLIHOCTH) PEryAHpyeT-
cs1 pesucTopoM R6, Ha Brixoae DA2 (hopMHDYIOTCS MMIYALCEHI, AAR-
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TEABHOCTbh KOTOPHIX IIPCHOPIMOHAAbHA MIHOBEHHOMY TOKY peae.
Auoast VD1 u VD2 npeaHasHadyeHBI AASL 3alJUTEI TOKOBOTO BXOAQ
OT NepeHanpsKeHUN.

Hanpsykesnue, NpONCPLEHOHAABHOE HANPSDKEHUIO peAe, IoAaeT-
cst Ha AVIM MumMo ARoA0R 3amuTel VD3, VD4, yepes R4, koppekTop
dazer C3, R2, RS, mponopruoHaAbHO-HHTErPAABHEBLN yeuauTeAb DAL,
HCIIPABASIIOIINE YTAOBYIO IIOIPEIIHOCTL PeAe M KOPPeKTUADYIoIiHe
YTOA MaKCHMaALHON YYBCTBUTEABHOCTH (pe3ucTopom R2}.

AMIOAHTYAHO-HMITYABCHBIE MOAYASITOP [IpeACTaBAseT coboM pas-
HonoAspHEIe kAaoul VT1, VT2, xotopsie ynpasasitoTcs of IHWM ye-
pe3 R13, R10, R12. Yepez raroy VT2 komMmyTHUpyeTCAa HH-
BepTHpOBaHHOe Ha DA3 Hanpsxenue c DAL. [ToacTpoeuHBIH
pesucrop R13 no3BoAsieT peryAupoBaTh AAMTEABHGCTH (PPOHTOB Ite-
PERAIOYEHHS KAIOYEeH M TeM KOMIEeHCHMpOBaTh HeGaraHC KaHAAOB
AWM paasHoit noaspHocTH. Karouun AVIM paBoTaloT HeoCPeACTBEeH-
Ho Ha OHY.

OHUALTP HU3KUX YaCTOT [IPEACTABAsIET CODO aKTUBHEINA (PUABLTP
€ MHOTOKOHTYPHOM 0OpaTHOM CBA3BIO ¥ COCTOMT U3 yCUAHTeAs: DAS,
pesuctopoB R22, R24, R26, koHaencaropos C7, C6. baraHCcupoOBKa
DAS5 mpoHM3BOAMTCS IIOACTPOEYHHIM pe3ucTopoM R32 m mossoaser
CKOMIIEHCHPOBaTh HeBaaaHC IO MOCTOSIHHOM COCTaBASIOLUEH BCEro
KaHaaa npeofpasoBadus LIWM-AUM. INapamerper PHY BEiGpasb!
TAKUMH, YTC ero COOCTBEHHBIH NePeXOAHLIH MPoLUecc HOCHT anepu-
oanyecKH# xapakTep. OHABTD HU3KUX YaCTOT AAAEKO HEIIOAHOCTHIO
CrA@>KHBaeT KPUBYIO H3MEpeHHOM MOWIHOCTH, OH TOABKO CHHMaeT
BLICOKHE rapMOHHYECKHE COCTABASIOLHE, BO3HHKIIHE B PE3yAbTa-
Te UMIOYALCHBIX NpecGpa3oBanuil. BuxoaHo# curHaa PHY cocront
M3 IOCTOSIHHOM ¥ IIePeMeHHON COCTABASIFOIIHX, IPHYEM ACAS NOCTO-
STHHOM COCTaBASIFOIIEH TeM Bhllle, yeM OAUIKe YyrOA MEXAY TOKOM H
HAIps>KeHUeM, IOABOAUMBIMH K peAe, K YTAY MAaKCHMaAbHOH YyB-
CTBHUTEABHOCTH.

H3smepuTeabHasa 4acTh pPeAe OPeACTaBAfZET CoOOM MOCAeAOBA-
TEABHO BKAIOYEHHBIE OAHOBXOAOBOM KOMIIApaToOp, HHTErpaTop M Ho-
POTOBHIE 3AeMeHT. TaKoe HCHOAHEeHHe H3MePUTEARHOH YaCTH II03BO-
ASleT yMEHBUIUTE 3aBUCHMOCTh MOIIHOCTH cpabaTsIBaHUSA peAe OT
YTAQ MEKAY TOKOM M HaNpPSPKeHUEM, IIOABOAMMBIMH K DeAe.

KoMmnapaTop, CpaBHMBAaIOUMH BEIXOAHOHK curHar OHY ¢ 3apan-
HBIM ToporoM, BrnioaHeH Ha OY DA7Z, pesucropax R21, R25, R30, R31,



15

R33-R37. UyBCTBHTEABHOCTE KOMIIApPATOpa, ONpejAeAsIolas yCTas-
KY peAe, CTYIIeHYaTO H3MEHSIETCsI C IOMOIIBIO IepeKAaloyaTeaeil SB1-
SB6.

Hurerpatop cocrour u3 OV DAS, peancropa R38 u korpenca-
Topa C14. IToASIpPHOCTS BEIXOAHOIO HaNIPSPKEeHHSA MHTErpaTopa 3asH-
CHT OT COOTHOLIEHHS AAUTEABHOCTEH HMIIYABCOB H 11ay3 BBIXCAHOTO
CHMIHaAa KoMnaparopa. MHTerparop HaXOAWTCSA B PAaBHOBECHUH IpH
KX PABEHCTBE, YTO COOTBETCTBYET PABEHCTBY YCTAaBRU ¥ MOCTOSHHOM
cocraBastomed curHara OHY, ITpu MaAeinieM npeBhIIEHHH HaA
YCTaBKCH NPOMCXOAHT BRIXOA MHTErpaTopa Ha HacChIleHHe cpaGaTel-
BaHH4A, cpabaThIBaeT MOPOTOBRK 3AeMEHT, COCTOAIIUI U3 TPaH3uC-
Topa VT3, peaucropoB R39, R41, aropa VD10 u ctabuaurpona VD7
CpabatriBaer peae K.

IMToayueHnue Heob6xopuMoro kosdhdulueHTa BO3BpaTa obecre-
YHBAETCA ClIeUHAALHON enoukoi VD12, R42, ¢ HOMOIIBEIO KOTOPOH
U3MEHSeTCs YPOBeHb YCTAaBKM Ha KOMIAapaTope NOCAe OTKPBITHSA
VT3.

ITnTarue peae MOIHOCTH OCYLIECTBASIETCS OT HapaMeTpHyec-
Koro ctabuausaropa Hanps>KeHHs1 Ha ctabuansaropax VD8, VDS,
pe3ucropax R40, R43, R45, R46 u koupeHcaropax C15, C16. Pe3nc-
Tophl R43, R46 orpaHuYMBarOT TakXxe TOK 4yepe3 oOMOTKy K. AHoa
VD11 orpaenyuBaeT nepeHanpsokeHnst Ha VI3, Auoa VD13 npe-
AYTIpeXAaeT NOBpPe’KACHHS] IPH HeBEPHON HNOASPHOCTH MHUTAHHS.
Bapucrop RV1 u xonaencarop C17 3amuiuaioT cxemMy OT BBEICOKO-
4acTOTHEIX NOMEX H TIePeHANPS)KeHHH. AAsT HCKAIOYEHHST AOKHOM
padoTsl peAe NpH MoaAdye H NMepephiBaX MHTAHKA NPEAYCMOTPEHa
nens U3 pesucropos R27, R28, auopa VD6 u Kompencatopa C10,
BpeMeHHO OACKMpYyIOUIas IPH mopade MHTAHHMS [MOCAe IepephiBa
BXO0A 2 DAS.

4. YKAZAHWUA MEP BE3OTIACHOCTHU

Pa6GoTH no TeXHHYECKOMY OOCAYKHBaHHIO peae HeOGXCAMMO
IIPOM3BOAMTE B COOTBETCTBHE ¢ TpeGoBaHMAMH "[IpaBUA TEXHHKH
6e30TIaCHOCTH HPHY IKCIAYATALlMH 3AEKTPOyCTaHOBOK" (M.: DHep-
roatomMu3saar, 1987).
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5. MPOBEPKA PEAE MNP HOBOM BKAIOYEHUHA

5.1. Annaparypa aAa NpoBepku

Huxe npusoauTcs epedeHb OpubopoB ¥ 060pyAOBaHES, AOC-
TATOYHBIH AASL TOAPOGHOM IPOBEPKHU peAe IPH HOBOM BKAFOYEHMU:

5.1.1. MeraommeTp Ha 1000 B.

5.1.2. McneiTaTe AL IPOYHOCTH U30AALMH IleTIel BTOPHYHOM KOM-
MyTanuu Al060¥ cuCTeMbl, obecTieyuBalolHil HanpsokeHue A0 1000 B
[IePEMEHHOTO TOKa.

5.1.3. BaTTMeTP 3AeKTPOMarHUTHOH cucTeMel Ha 150 B ¥ 1 uan
5 A, Kaacc TOUHOCTH He 6oaee 0,5.

5.1.4. AMnepMeTp 3A€KTPOMarHUTHOM CUCTEMEI CO IIKAAOK A0 1
uAM S A, Kracc TouHocTH He 6oaee 0,5.

5.1.5. BOARTMETD 3AEKTPOMArHUTHOM CHUCTEMEL CO MIKAAOH AO
150 B, xaacc ToyHocTH He Soaee 0,5.

5.1.6. DAeKTPORHBIN ocuUArOrpad C pa3BepPTKOH BHEUIHEH HAHN
OT CeTH.

5.1.7. BOAbTOMMETp AeTEeXTODHON CUCTEeME!l HAH UHDPOBOH,
MHOTONPeAeAbHBIN ¢ AManasoHamu ot 0,1 aAo 250 B, ot 100 ac
100 000 OM, ¢ BXOAHHIM CONTPOTHBAEHHEM He MeHee 20 kOm/B, xaacc
TOYHOCTH He Goaee |,

5.1.8. Qazomerp naM haszounpukarop thna BAD (MOXHO HC-
[IOAB30BATh 3AEKTPOHHEM ociuasorpad).

5.1.9. QazoBpalujamwuiee yCTPOMCTBO NMHUTAHKS AOOOro THOA.

5.1.10. Peocrar nau AATP ¢ "KoTeAbHHEIM" TpaHC(HOPMATOPOM
AASI PETYAMPOBAaHMS TOKa PeAe He MeHee ¥eM AC HOMHHAABHOTO 3Ha-
YeHUs.

5.1.11. AATP AAa peryAHpPOBAHWS HANPS)KeHUs B NPEAEAAX AO
100 B.

5.1.12. BmMecTo anmapaTyps! 1o . 5.1.8-5.1.11 MOXXHO mpume-
HATb NOBePOYHOe yCcTpoHCeTRO YI13-2 man Y5053, uam yCTpOMCTBO
"Tomorpad”.

5.2. BrewHMit ocMOTP, NPOBepKa HCMPaBHOCTH MOHTAXKA

Brersnit 0CMOTp M NpoBepKa HCNPABHOCTH MOHTa)Ka NPOH3-
BOAMTCSI C LIEABIO BLIABAEHHS BO3MOJKHBIX MEXaHUYECKHX IOBPEXK-
ACHHKI TIPH TPAHCIIOPTHPOBKe peae. [I0OCKOABKY 3aBOAOM-U3TOTOBH-



17

TEAEM ABIOTCS BEChbMA JKeCTKUE HOPMEI IPOYHOCTH peaAe TIPH TPaHC-
NOPTUPOBKE, a camo peae PCM-13, 6yayun cTaTHYECKUM, HE UMEET
TSXKEABIX 3AEMEHTOB, BHCALIMX Ra CAaOBIX NMOABECKaX (HOA-
HIAMTHUKAX), BO3MOJKHOCTE €ro IOBPEXASHUH IPH TPAHCIOPTHPOB-
Xe, IOAOCOHEIX NMOBPEKACHMSIM SAEKTPOMEXaHHUYECKUX PEAe, Maac-
BepoATHa. [Ipu BHeniHeM 0CcMOTpe caepyeT 0OpPAaTHTH BHUMAHHUE Ha
OTCYTCTBHE Pa3phIBOB IPOBCAHHUKOB Ha IIeYaTHOU MAETE M Ha Kade-
CTBO HasTHBIX COEAHHEHHIH, a TakoKe NPOBEPHTh MeXaHHYECKOoe COo-
CTOSSHHE H HCIIPAaBHOCTh KOHTAKTOB 3AEKTPOMEXaHMYECKOTO peAe.
[Tpy NOAyYEeHHH peAe YeThIpe BHHTA M3 TPAHCIIOPTHOFO MOAOXKEHHS
CAeAyeT mepecTaBUTh B pabouee,

5.3. Mposepka H30AALMK

ChepyeT NpOBREpPUTH COCTOSHHE H3OASIUH PeAe, & HMEHHO:

ITpoBepUTE CONPOTHBAEHKE U30ASIIHMH MeraoMMeTpoM Ha 1000 B
Me>XAY MMapaMH BXOAHBIX 3aXMMOB peae 1-3, 5-7, 10-12, 13-15, 19-21
U CONPOTHBAEHME 3THUX 3&>KHMMOB OTHOCHTEABHO THE3A KpPEILAeHUS
kopnyca. ConpoTuBAeHue AOAKHO OHITH He HiKe 50 MOM.

HcnbIlTaTh U3OASILMIO 3THX >Ke IPYIIN 3a)KHMOB peAae MeXAY CO-
O0M 1 Ha THe3Aa KpenaeHusi Kopnyca Hanpsokenuem 1000 B addek-
TUBHBIX, 50 T'1] B TeyeHHe OAHOM MHHYTEL

HcneiTaTh H30ASILMIO MEXAY PA3OMKHYTHIMA KOHTAKTaMH KOH-
TaxTHEIX nap 1-3 u 5-7 Hanpsi>keHneM 350 B acpertuBHbIX, 50 'l B
TeYeHHe OAHOM MUHYTHI.

5.4. MNpoeepka (PyHKUHOKHUPOBAHHUSA

[1poBepKy PyHKIMOHUPOBaHUSI PEKOMEHAYETCSI HDOBOAHUTD 'OT
obulero K 4aCTHOMY', T.e. CHA4YaAd NPOBepATL: CKBO3HLIE XapakKTe-
PHCTHKH PEA€e H AHMIIB B CAyYae BEISIBACHHMS OTKACHEHMIH OT OXKHAae-
MBIX Pe3yABTATOB [IPOBEPSATL PeAe II0 y3aaMm. I1pu mpoBepkKe IIo y3-
AAM CAeAyeT OPMHMMATE BO BHHMAHHE, YTO COrAACHO 3aBOACKOMY
OIMCAHKIC PEAE He TBASIETCH PEMOHTOIIPUIOAHEBIM B YaCTH ITe9aTHOH
NA&THI, IO3ITOMY IIPH OTKA3€ 3AeMEHTOB NeYaTHOH IAATEl PeAe AOA-
JKHO OBITH 3aMeHeHO Ha ucnpaBHoe. CaeAyeT OrpaHUdIMBaTHCS IIPH
HaCTPOMKaX peAe TOABKC PEeryAMpPOBaHUWEM IIepeMEeHHBIX Pe3uCTo-
poB 6e3 3aMeHhl 3AeMeHTOB Ha IeYaTHOM IIAATe.
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5.5. MpoBepka CKBO3HbLIX XapPaKTEPHCTUK peae

5.5.1. Arst TpOBEPKY CKBO3HBIX XaPAKTEePUCTHK MOXKET OBITE CO-
OpaHa 3aBOACKAS MCHBTATEABHasl CXeMa o puc. 5, 6, OAHAKO HeoOs1-
3aTeAbHO COBHPATh TAKYIO CAOKHYIO CxeMy. CKBO3HRIE XapaKTepHcC-
THKH MOTYT CHMMATLCS II0 CXeMe PUC. 3, g, AOCTATOYHO MMETh TOABKO
BaTTMETP M BOABTMETD Ha HaUpsUKeHHU NHTaHusa. MaMmepsieMoe Ha-
OpSKeHHE [IOAAETCH Ha 3aXKUMEE 13-15, ToK — Ha 3askumel 10-12. ITaroc
NOCTOAHHOrO HaNpsi>KeHusA nmoAaercs Ha 3axuMm 19. [Tocrossanoe Ha-
IPsDKeHHe AOAKHO OBITEL peryAvpyeMEIM B pManazone 175-240 B.

5.5.2. [IpoBepKa BeaeTcs no-pasHOMy B 3aBUCUMOCTH OT TOTO, B
KayeCTBe MHHUMAARHOTO MAM MAKCHMMAaALHOTO DeAe IPEAIIOAAraeT-
Cfl ero HCNOAB30OBaTh. MHUHHMaABHOE pPeAe NPOBEPSETCS U3 HCXOA-
HOTO COCTOSIHHS DHOABIIOH HArpy3Kiy — TOK paBeH HOMHHaABHOMY;
MAaKCHMaAbHOE ~— M3 COCTOSIHMS MMHUMAABHON Harpys3ku. MuHu-
MAABHOE K MaKCHMMAABHOE UCNOAHeHHe HMeKT HeOOABLIOe Pa3Au-
qde B HOMUWHaAe pe3ucTopa R42 U, KarR CAeACTBHeE, B KO3 pHIzHUEH-
Tax BO3BPaTa.

5.5.3. BrictaBasierca pabouast ycTaBka peae. AAsT 3TOro
NIPeABaPHUTEALHO PACYETHHIM ITyTEeM ONIPEAEASICTCS [IePEeKAIOYATeAH,
KOTOPEIE AOAKHEI OBITh B BBICTYTIAIOIEM HOAOKEHHH, HCXOAS M3
dbopmyan

P
20 =57— —1, {1
HOM

rae 20 — cyMMa YHceA (BOABT) Ha UIKAA€ YCTAaBOK Yy IOAOBOK
NeperArYaTeAeH, BHCTYIAOIIHX Haj AHIEBOH IAATOH,
LIAKILI HA 3THX TOACBKAX AOAKHEI OBITH PACIIOAOMKEHB! I'O-
PH30HTAABHO, H& OCTAABHBIX — BePTHKAABHO;
P ,— pabodas ycraska, B-A;
1 — ycAOBHO® HAaNps)KeHHe, COOTBETCTBYIOLIEE MUHHUMAABHOHR
yCTaBKe peAe;

I — HOMHHAABHLIA TOK peae, A,

HO

B cooTBeTCTBHH ¢ DEe3yABTATAMH pacyeTa HepeKAIOYaTeAH TIPH-
BOASATCS B 3aAaHHOE TICAOMEHUE.

AobOuparoTcs Bo3BpaTa (CcpabaTeIBaHus AASL MAKCHMAABHOIO HC-
NOAHEHH:) peAe Ha pafoder ycTrapke. Ecan mHeoBGxoammo, ycraBka
AOTICAHHMTEARHC PeryAMPYeTCs C HOMOIbio pe3ucropa R6 u poaxHa
‘COOTBETCTBOBAThL AAHHBIM HPHACKeHusA 2 "IIpaBHA TEXHHUECKOTO
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OOCAY>KHMBaHHS YCTPONUCTB PEACMHOM 3aIIUTEI, 3A€KTPOaBTOMATHKH,
AMCTAHIMOHHOTO YIPABASHHS] M CHUTHAAM3allUK SAEKTPOCTAHIIUHE U
noacrannu# 110-750 kB: PA 34.35.617-89" (M.: CTT1O CorosrexsHepro,
1989), T.e. £3% Anst peAe, IPMMEHSIEMOTO B 3aLUTE C COTAACYEMBIMH
ycTaBKaMu, H £3% AAS peAe B 3allfHTe, YCTAaBKHA KOTOPO# He Tpeby-
10T coraacoBakus. Iloacuer morpewsocTta (%) Bepercs no gopMyae

P _—P
&= —@Tﬂ 100 %. @)
yer

OnpeaeauTs KoatpuneHT so3spara, oOpalasi BHUMaHMe Ha
OTCYTCTBHe ApeDesra IpH HepexXAlOYeHHUsAX peAe.

5.5.4. CHU3UTh HAaNpKEHHe OCTOAHHOTC TOKa Ao 176 B u mo-
BTOPHTb OMRIT 11O 1. 5.5.3.

5.5.5. TloBBICUTHL Hanpsi)XeHUe NMOCTOSHHOrO ToKa A0 240 B u
TOBTOPUTE OIBIT IO IT. 5.5.3.

5.5.6. AobuBaroTcs Bo3Bparta (CpabaThBaHUS AAS MAKCHUMAAbHO-
FO UCIIOAHEHHsl) peAe NIPH MCIIOAL30BaHHU (IO OYepeAy) Bcex mepe-
KAKYATeAed LIKaAbl YCTABOK, B TOM YHCA€ MHUHHMAAbBHOM: YCTaBKH,
KOrAa@ BCE NEPERAKYATEAH HAXOASTCS B HepaGo4yeM NOAOKEHMH.
YCTaBKH AOAKHEI YAOXKHTECSI B LIKaAy C OCHOBHOM 3aBOACKOH TIO-
IPeIHOCTEI0 +=3%. Ilpy pacxoXaeHHsAX Hepabouux yCTaBOK C nac-
TIOPTHBIMM 3HAYEHHSIMM, NPEBHINIAKINUMYU YKa3aHHOE 3HayeHHe,
CAeAyeT OpaKoBaThk peAe BBUAY HEHAAEKHOCTH, AXKe €CAH ero MOXK-
HO UCIIOAB30BaTh Ha paboyein ycTaBke.

5.5.7. T1p# MOAGIKNTEALHOM Pe3yAbTaTE BCEX NPOBEPOK IO 1. 5.5
COCTOSTHHE peAe CYMTAeTCsl HCUpaBHLIM. AgAabHeiilllas NnpoBepKa peae
B 3TOM CAy4Yae He Hy)XHa. ECAM Ke pe3yAsTaT ONBITOB IOKAXeT OT-
KACHEHHs OT HACIHOPTHBIX AAHHBIX, HEOOXOAMMO IIPOBEPHTE PEAe 10
y3AaM.

5.6. [poBepka peae no y3aam

5.6.1. Obmue pexomengauuu

AAS IDOBEPKHU pEAE IO Y3AaM HeoOX0AMMO cobpaTh cxeMy (CM.
puc. 5, 6). Ha peae noapaioTca u3MepsieMsle HallpsoKeHMe U TOK U Ha-
npsAXeHHe NUTaHHs. BpeMeHHBIe AMlarpaMMBbl Y3A0B DEA€ CBepPSOT-
GA C IPUBOAMMBIMH B HACTOSIIIUX MeTOAMYECKHX YKa3zaHHaX (CM.
puc. 3}.
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3aBOA AaeT TaK)Ke HaNps’KeHUs B KOHTPOABHRIX TOYKaX, MPH-
BeAeHHBIe B TabAMIle (CM. HMXKe), KOTOPEIMHA PEKOMEHAYETCS ITOAB30-
BaTHCS NPp# HAABAKaX M MMOMCKaX HeHcnpaBHocTel. CAepyeT IIpoBe-
PHMTH BCE 3TH HaNpPsReHU.

TIpy OTKACHEHHM HAaNPAKEHUH B KOHTPOABHEIX TOYKAaX OT YKa-
33HHBIX 3aBOACM CAeAyeT 6PaKOBATh peae BBHAY HEHAAEIKHOCTH.

HanpspkeHWs B KOHTPOTIbHLIX TOMKAYX, B, OTHOCHTENBHO Tou XP4
Pexumsl pene

Touxa XP1 | Touka XP2 | Touxa XP3 | Touka XPS5 | Touka XP6 | Touka XP7
Un=0 0 0 — (1017)" {— (10+17)* [ +{12,8+17,2} | —(128:17,2)
Ix=0 +(10=17)" | +{1017)"
Usc= 100 B +0.2* Nopuc. 3 |+{10:170 | —(10=17)" [{12,8:17.2) | —(128:17.9
fsx = 0,2hou —0,2% |AnmBeXoAd [ —(10-17)" | +(10:17)™
©=0 E3

* Ang pene, HCNONBL3YEMOrO B KAYECTBE MUHUMANBHOTO.

** [lnA pene, ACNONL3yEMOr0 B KAYECTBE MAKCHMANBHONO.

5.6.2. ITposepxa HINM

CaepyeT npoBepuTh paboTy reHepaTopa "nHARI" Ha Pe3UCTOope
R9 co croponrt DAG. BaraHCHPOBKa “OHABL" MPOM3BOANUTCS C MTOMO-
wpro R16. 3aTem caepyeT NIpOBEepHTE SMIOPY HAaNpPSKeHHA Ha BEIXO-
ae DA2. Peryanposars paboTy LLIMM MoXHO, n3MeHsist pe3ucTop R6,
YTO BEI3BIBAeT U3MeHeHHe raybuHsl Moayasanuu LIVM u rosddpu-
I{HeHTa IIePeAayH 110 KaHaAY U3MEePEHHST TOKa, OAHAKO IIPK 3TOM Me-
HsIeTCST yCTaBKa peae.

5.6.3. [Iposepxa AUM

ChaepyeT IpOBEPHTE HAIPSKEeHUe Ha Brixoae AMM (Touka XP2).
[IpeaeAbHBIe 3HaYEHUA IOAOKHUTEABHBIX H OTPHIIATEABHEIX HMITYAb-
COB 3TOrC HANPS)KeHHS AOAKHEI OBITh PaBHEI. baraHCHPORBRKA B He-
KOTOPBIX IIpeAeAax BO3MOJKHA IyTeM M3MeHeHus pesuctopa R13. C
noMouibkio R2 KoppeKTUpyeTcs yroa MAKCHMAaAbHOHU YYBCTBHTEABHO-
CTH peae.
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5.6.4. Ilposepxa ©HY

CaeayeT 1poBepHTS HallpsReHue Ha BeIxoae PHY {rouxra XP1},
IIOCTOSTHHAST COCTABASIONIAS NIPK AIOOOH MOIIHOCTH AOAXKHA BEITAS-
AETE Ha 3KPaHe OCHHAAOCKONa CrAaKeHHOH. [Tyibcanuu Moryt 6HTE
3aMeTHEL IPK EMKOCTHOM BXOAE OCIMAAOCKOIE M COAblifeM yCHUAe-
HUH.

5.6.5. IlpoBepxa UCnoOAHUMEALHOTO OPIraHd

Heob6x0AMMOCTE B IPOBEPKE HCIMOAHHUTEABHOTO OpraHa IosBAS-
eTcd TOABKO TOTA3, KOTA& HMEETC sl YBePEeHHOCTh B 'OTOBHOCTH K pa-
BoTe BCeX OCTAABHBIX Y3AOB, 8 YCTPOHCTBO pAaeT cbou. CaepyeT TIpo-
BepUTh U IPH HEOOXOAMMOCTH HAaCTPOHUTH 3A€KTPOMEXaHHYECKOe
BRIXOAHOE peae. OTa paboTa AOAKHA IPOUIBOAHTHECA KBAAHDUIH-
POBaHHBIM MEXaHHUKOM.

5.6.5.1. Arst obecneyeHHs AOCTYTIA K KOHTAKTaM BRIXOAHOTQ peae
MOXHO 0CBODOAXTE KpeIA€HHE ITeYaTHOMN [IAATH B OTBECTH MAATY B
CTOPOHY.

5.6.5.2. TIpoBepHTb PACTBOPH Pa3MBIKAXOMIMX M 3aMBLIKAIOLIHX
KOHTAKTOB, KOTOPEI€ AOAKHEI OHITE He MeHee 0,8 mM. Peryanposa-
HHe PacTBODOB IPOM3BOAMTCS M3MEHeHHeM N3ruba yIIOPHBIX IAaC-
THEH.

5.6.5.3. ViaMepuTh KOHTAaKTHO® HaXXaTHe, KOTOpoe ACAKHO Ha-
XOANUTHLCS B ipeaesax 6-9 r. VismeneHre KOHTaKTHOIO Ha>KaTHSI [IPO-
M3BOANTCS NOATHOOM KOHTAKTHEBIX NIPYXHUH.

5.6.5.4. [IpoBepHUTE AaBACHHE TOAKATEAS HA TKOpPh, NaBreHHe
AOMAKHO HaXOAUTHCS B mpeaeaax 10-15 r. Peryaupyercst KOHTaKTHOe
AABAGHUE CIIeIMAABHBEIM BHHTOM KOHTAKTHOrO 8BA0KR, OTTIOalouiUm
HEeKOHTaKTHble SKOPHBIE HpPYJKKHBL

5.6.5.5. IzamepsTh HanpsxeHue cpabaThHIBaHUA pPEAE€ CAEAYET
(moaaB Ha M3MEPHUTEABHEIHN BXOA HallpsKeHHe DOAbIIe YCTaBKU) MEX-
AY BXOAHBIMH TOYKAMH 4 ¥ 7 NMevaTHOH IAATH], MEHsS HanpsKeHue
Ha BXOAHBIX 3aXumax peae 19-21. Haupsokenwe cpaGaTEIBaHVA He
AOJOXHO npeshiaTth 6¢ B. HanpsokeHne BozBpara He HOPMHPYeTCH,
HC AOASKHO IIPeBLINIATE HyAeBOe 3HadeHue.

5.6.5.6. Tlpu uczpaBHOM peae, ECAHM TeM He MeHee OHO He yiI-
PABAZETCS OT CXEMB! MCIOAHHTEABHOTO OPTaHa, CAEAYeT IpoBe-
PHTE MCIIPABHOCTE Tpuoaa VI3 u aucpor VD7, VD10, VD11,
VD12,
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6. BUABI, NEPUOAUYHHOCTE U OBbBEM
TEXHHUYECKOTO ObCAYXXKUBAHUA

6.1. B mepuop 3KcInAyaTalyd B COOTBETCTBHHA C TPeOOBaHUAMHU
PA 34.35.617-89 mpoBoaATCS CACAYIOIIHE BHABI TEXHHYECKOr0 06CAY-
KBBaHUA:

MpOBepKa IMPH HOBOM BKAIOYEHHH (HAAQAKA)

NePBBIX KOHTPOAB Yepes | roa nocie BKAIOYEHHs B paboTy;

IpOohUAAKTHYECKNI KOHTPOAB C HEPHOAUYHOCTRIC TEXHUYECKO-
T0o oOCAY>KHBaHMs YCTpoMcTB P3A, B COCTaB KOTOPHIX BXOAMT peae
PCM-13, HO Be Goaee 8 AeT;

BHeOYEepeAHble IPOBEPKN NPU YaCTHYHOM HU3MEeHEHUH CXeM B
3aBHCHMOCTH OT YCAOBMUHM HO PA30BRIM NPOrpaMMaM;

NOCAEaBapUUHHE [IPOBEPKHA B 3aBUCHMOCTH OT YCAOBHH IIO pa-
30BBIM JIDOTPAMMAM.

6.2. B o6peM TepBoro KOHTPOAS BXOAAT CAEAYIOUHe paboThI:

OCMOTP peAae;

NpoOBepKa 3aTHXKH pe3b0OBHIX COEAUHEeHMH;

HCIILITaHUE NOBHIIeHHBIM HanpsixeHueM 1 kB, 50 I'n B Teuenue
1 mus;

IIpOBepKa peae Ha pabodelt ycraBke 1o 1. 5.5.

6.3. B o6'beM NPOPHAGKTHIECKOTO KOHTPOASI BXOASIT CA€AYIOLLHE
paboTer:

OYHCTKA BHYTPEHHHX NOBEPXHOCTEH PEAe OT IIBIAH;

OCMOTP peAe € IPOBEPKOH NasgHEIX COEAHHEeHUH,

npoBepKa 3arsKKH pe3b0OBHX COCAMHEHUNH peae;

NpoBepKa HaNpsiKeHus cpabaThIBAHUS BEIXOAHOTO peae C pe-
TYAMPOBKOM NPH HeOODXOAMMOCTH KOHTAKTHOM CHCTeMH IO n. 5.6;

WCNBITaHUe NOBLIINEeHHBIM HanpsokenueM 1 KB, 50 T'n B Teuenue
1 mnn;

npoBepKa peae Ha pabodeid ycraBKe IO II. 5.5.

6.4. B 06beM BHeOYEpEAHOM NPOBEPKH NMPH HJaCTHYHOM H3-
MeHeHHH CXeM BXOAHUT MPOBEPKA peAe Ha paboyel yCTaBKe mo
n. 5.5.

6.5. B 06bem nocaeaBapUHHOH MPOBEPKH BXOAMT:

OCMOTP peAe ¥ IPH HeO6XOAHMOCTH BOCCTaHOBAEHME ero pabo-
TOCIIOCOOHOCTH, HAIPUMEP, IIYTEM 3aMeHbl Ha MCIPABHOE;

TIpOBepKa 3aTSKKU Pe3LOOBBIX COSAUMHEHUI,;
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WCTBITAHWE MOBLIIIEHHBIM HanpsikeHueMm 1 kB, 50 'y B revenue
1 MuH AN MeraoMMeTpoM Ha 2,5 KB;

IIpoBepKa peae Ha paboye#t yCTaBKe 1O NoOApasaeAy 5.5.

PeayabTaThl IPOBEPOK 3aHOCSTCH B IIPOTOKOA, BRIIOAHEHHLIM,
HaIlpUMeD, B COOTBETCTBHM C [IpuAoKeHUeM.
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ITpuaroxKeHHRE
{pexomengyemoe)

JHEProCHCTEMA 3AKTPOCTAHU AL — CeTeBCH PafoH, HOACTaHHHA

JalHIlaeMAIH 06 BLEKT

HaHMeHOBAaHHUe 3allUThl

oBo3HaYeHHe peae

MACNOPT-NPOTOKOA
NPOBEPKU PEAE PCM-13

1. 3apaHHas ycTaBRa

2. [Tpou3BeaeH BHEUIHMH M BHYTPeHHR 0cMOTpPH peae. Cocro-
AHHE peae

3. I'lpoeepka u3oasnuu penre. Mzoaanus raanBadMecKy He CBsi-
33HHEIX IIap 3a’KMMOB peae 1-3, 5-7, 10-12, 13-15, 19-21 mexapy co-
Doit 1 OTHOCHTEABHO I'He3A KPEOAEHHS KOPIyCa He HHMXe ueM
____MOm, 3Ta ke u30oAs[1A BbIAepXana Hanpsorerue 1000 B, 50 I'ny
B TeueHHe 1 MuH.

4. IlpoBepka HYHRIIMOHUPOBAHUA peae.

4.1. I'lpoBepka Ha paboye#l yCTaBKe NPH HAIPSDKeHHH onepa-

THUBHOTO ToKa 220B. 1 2 4 8 | 16 ! 32 1
BrictaBaeHa paboyas ycTapKa peae:

IepeKAIO9aTeAbL HAKAT — |, l l l
neperAroYaTeAb He Haxat — (.

CymMapras pacieTHas ycraska pasHa: P = 21 (20 + 1) =___ Br
MamepeHHAA MOWHOCTE {MOCAe NOATOHKH ¢ RB): P = BrT.

HamMep ———

[TorpemtocTe Ha paboueit ycraBre § = __ %,

KoadybuumeHT Bo3Bpara peae . Ape6esra KOHTAKTOB HET.

4.2 Tlporepxa Ha pabouel yCTaBKe IpH HanpiKeHHH OIepa-
TUBHOTC TOKa {76 B.
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UameperHnas MomHoCTh (R6 HenoaBHXeH): P = Br.

A3MED —_——

IorpenrHocTs Ea pabogein ycrare 8 = ___ %.

KosddunrenT Bo3spaTa peae _ _ . Apebe3ra KOHTAaKTOB HeT.

4.3. ITlpoBepka Ha paboyel ycTaBKe IPHU HaNps)KEHUH omepa-
THBHOTO TOKa 242 B.

3aMmepeHHas MOIHOCTH (R6 nemoaBuxuo): P = __BT
IMorpemHocTs Ha paboueli ycrtaBre 8 = ___ %.
Koagdunuenr sozspara peae ___ . Apebesra KOHTAKTOB HeT.

4.4. TTpoBepKa NOTpeLIHOCTEH Ha HePabOUMX YCTaBKaX IIPH BBO-
Ae TIepexAloYaTeAeH IO CAHOMY:

Beeger nepeknMarens 0 1 2 4 8 16 32
MowHocTb ycTaskm, Br

MowHocTb usMeperHan, BT

NorpeLwHocTs, %

TMorpemrHoCTH BEILIAM / He BBIUIAM 3a AOMYCTHMBIE MPEAECABI.

EcAp morpelIHOCTH He BBIXOAST 3a AOIIYCTHMBIC IIPDEACARI, YKa-
3aBHHIe B HACTOAIIMX MeTOAMYeCKHX YKa3aHUSX, CACAYeT llepexo-
AKTBH CPa3y K onepauuu 1o 1. 4.11 AaEHoro npuaoxeHus. Ecau mo-
rpeIHOCTH BHIUAHM 3a AONYCTUMBEIE NpejpeAb, HeoOXOAUMO
BBLIOAHSITH BCE NYHKTEI IPOTOKOAQ HOADSIA.

4.5 Cpepka NOTEHLIMAAOB B KOHTPOABHEIX TOYKaX C AAHHBIMH
3aBOAA-U3rOTOBUTEAS (CM. Tabauily MeTopAHYeCKHX YKa3aHHH).

Pexvm pene HanpsxeHue B KOHTPOMNbHBIX ToHKAX, B, OTHOCUTEITBHO Touim XP4
Touka XP1 | Touwa XP2 | Touka XP3 | Touxa XP5 | Touka XP6 | Touka XP7
U =0
lx=0
Ux=1008
fax = 0,2hwou
9=0

OTraoHeHUs 3aUKCHPOBAHEBL

4.6. lIupOoTHO-HMEYABCHBIH MOAYASITOD NPOBEPEH M HACTPCEeH
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4.7, AMOAUTYARG-UMIYABCHBIH MOAYASATOP IDCBEDEH H HACTPO-
eH

4.8. OUABTD HA3KUX YACTOT IPCBEPEH U HACTPOEH

4.9. I'poBepKa HCIIOAHHTEABHOTO Oprada. DAEKTPOHHKA HCHOA-

HUTEABHOrC OpraHa ucrnpaBHa. BEIXopHoe peae HpoBepeHO ¥ HaCTPo-
eHo

4.10. [ToBTOPHAA NPOBEpPKa HOrpeIHOCTEN Ha Hepaboyux yCcTas-
Kax:

BeeqeH nepekniouartent 0 1 2 4 8
MoturocTb yotasky, Bt
MolLtHOCTb #3MepeHkas, BT
Morpeiukocts, %

16 32

[TorpeurHOCTH He BBIXOAST 338 AOMYCTHMEIE IDEAEAEL.

4.11. OroHuaTeAbHasi IPOBepPKa peae Ha pabouel ycTaBkKe IIDH
HAIps’KeHHH onepaTHUBHOTO Toka 220B.

HM3meperHas MoOImHOCTH (RG HenmoaBuxeH): Pmep = ___ Bt
TTorpewHoCTh Ha paboyeit ycraske & =

%-
KosdrdunueHr Bo3BpaTa peae _ . ApeGesra KOHTAKTOB
HeT.

[IpoBepKy NpOM3BOAUAM: PyrosoaHTEAL paboT

19 T.
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