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HacToswee pykoBoACTBO MO 3KcnayaTaumm (PJ) npeaHasHayeHO AN O3HAKOMIEHUSA
06cyKMBaOLWLEro NePCoHana C TEXHUYECKMMWN XapPaKTEPUCTUKAMM, KOHCTPYKLMEN, NPUHLMNIOM AeCTBUS
annapaToB ucnbiTaHMa ananekTpukos AUCT CHY 30, AUCT CHY 36 n AUCT CHY 60 (B manbHelwem —
annapar) U COAEPKUT CBEAEHUS, HEObXoAMMbIe ANA NPaBUAbHOM 1 6e3onacHoM 3KcNayaTauum annapara,
a TaKXe MeponpusaTUiA Mo ero NOBepPKe.

Mpu paboTe ¢ annapaTom cneayeT PyKOBOACTBOBATHCA HACTOALLMM PYKOBOACTBOM MO 3KCMAyaTaLMm
(nacnopTom).

PyKOBOACTBO NO 3KCMN/AyaTaLMKM BKAKOYAET B ceba cneaytolime 4acTum:
e onucaHue u paboTa;

®  LCNO/Ib30BaHWE MO HAa3HAYEHMUIO;
® TexHu4yeckoe obCNyKUBaHUE;

® TEKyLNIA PEMOHT;

® XpaHeHue;

e TPaHCMOPTUPOBAHWE;

® yTUAM3AUMS;

® CBMAETENbCTBO O NPUEMKE;

® rapaHTMMHble 0653aTeNbCTBa;

® CBeAEeHUA O NoBepKe.

BHUMAHWUE! Paboty ¢ annapatom Ao/KeH nNpoBoauTb KBaAupUUUPOBAHHbLIA NepcoHan ¢
KBaNMPUKALNOHHOK rpynnou Aonycka No 3/1eKTpobe3onacHOCTU He HUXKe TpeTbei, Npou3BoAuUTeNb
pabor pomkeH umeTb KBaAMPUKALMOHHYIO Tpynny AOMNYyCKa MO 3/1eKTpo6e3onacHOCTM He HuKe
yeTBepToOi A4Na paboTbl c HanpAXeHuem cebiwe 1000 B.

[laHHOe pyKOBOACTBO MO 3KCh/AyaTauMm Ha nocieaywouwme moauduKaumm annapata He
pacnpocTpaHaeTca.
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OMUCAHUE U PABOTA

HasHaueHue annaparta
Annapat npeagHasHayeH gna:

MCMbITAHUA  3NEKTPUYECKOM MPOYHOCTM  M30MAUMM  CUMNOBbIX  Kabenel  BbICOKMM
Hanpsa)KeHnem ceepxHuskom yactoTsl (0,1 My — 0,01 Mu);
MCMbITAHUA  3NIEKTPUYECKON MPOYHOCTU  U30NALUMM  CUIOBbIX Kabenen u  TBepAabixX

ANINEKTPUKOB BbINPAMNEHHBIM BbICOKUM HaNpPAXEHUEM;
AnnapaT IKCNNYaTUPYETCA B MaKpPOKINMATUYECKUX paﬁOHaX C YMEPEHHbIM N XONO04HbIM

KnnmaTom (YXJ1) no TOCT 15150.
Mo yCTOMYMBOCTM K KAMMATUUYECKUM, MEXaHNYECKMM BO34EMCTBUAM annapaTt COOTBETCTBYET rpynne
4 no I'OCT 22261.

1.1.3
¢daKTopoB:

1.2

121

AnnapaT npegHasHa4vyeH AnAa skcnayatauum npun cneayrowmx 3Ha4eHUAX KAMMATUYECKUX

TemnepaTtype OKpyrKatowero Bo3ayxa — oT mmnnHyc 10 go natoc 40 °C;

OTHOCUTENIbHOM BAa)KHOCTM Bo3ayxa — Ao 90 % npu TemnepaTtype nawc 30 °C (6es
KOHAEeHcauuu);

atmocdpepHom aasneHun 84,0 - 106,7 kMa (630 - 800 mm. pT. cT.)

TexHU4YecKMe XapaKTepUCTUKu

AnnapaTt obecneunBaeT paboTy c napameTpamu:

nepeMeHHOe HanpaXeHuUe CBEPXHM3KOM YacToTbl, CMHYcOMZanbHOM GOpMbl, B AMana3oHe
yactoT —0oT1 0,1 'y go 0,01y, B gMana3oHe HanpsXeHua (amnanuTyaHoe 3HavyeHme) — oT 1 KB
10 30/36/60 KB (ana AUCT CHY 30/36/60);

BbINPAM/IEHHOE HanpAXeHue (amnanTyaHoe 3HavyeHune) B ananasoHe — ot 1 kKB ao 30/36/60
KB (ana AUCT CHY 30/36/60);

HanboNbLINIA TOK Harpysku (cpeagHee 3HAYEHWE), B PEXKUME BblJauyn BbINPAMIEHHOIO
Hanps»keHusa - 15mA ana AUCT CHY 30/36 1 10mA ana AUCT CHY 60;

ucnbiTaHne Kabenen HanpPsAKEHUWEM CBEPXHW3KOM 4YacTOTbl, OObIYHO NPOM3BOAATCA B
COOTBETCTBMU C MapaMeTpamm, NpuBeeHHbIMM B Tabauue 1:

Tabnuua 1
JInHeiHOoe HanpAxKeHne KabenbHOW MHUK, KB TpexKkpaTHoOe ¢pa3Hoe HanpsxKeHue, KB
(¢dasa - daza) (dasa - aKpaH)

6 10,4

10 17,3

15 26,0

20 34,7

35 60,7
110 190,7

TMpumeyaHue. Npoao/IKUTENIbHOCTb UCMbITAHNA A0NXKHA COOTBETCTBOBATb Tpe6OBaHMF|M,

YCTaHOB/IEHHbIM NponU3BoAUTENEM Kabens.
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Pexomenayercst B coorBercTBHH ¢ IIOTII orpaguts padodee MecTo M BHIBECUTH
npeaynpexaamme miakarbl. [lIpy Heo0XoauMoCTH cjieqyeT OPraHu3oBaTh HAA30pP BO
BpeMs padoThI anmnapara

1.2.2  AnnapaTt obecneuymBaeT naaBHOE peryanposaHue paboyero HanpaXKeHUa B gManasoHe ot 1
KB 0 MaKCMMaNbHbIX 3HAYEHWI, YKa3aHHbIX B N. 1.2.1.
1.2.3  AnnapaTt obecneuymBaeT aBTOMaTU4YECKOE NPeKpaLeHne NogbeMa BbIXOAHOTO
NCNbITAaTeNbHOrO HAaNPAXKEHNA Npu:
— npeaenbHOM aMmnIUTYAHOM 3HAYEHMM BbINPAMIEHHOrO HanpsaxkeHusa — 30/36 kB (gna AUCT
CHY 30/36), ot 61 Ao 62 KB (gn1a AUCT CHY 60);
— 3a4aHHOM OnepaTopPOM 3HAaYEHMM TOKa OTKAOYEHUS B Anana3oHe —oT 1 go 15 mA (ana AUCT
CHY 30/ 36), ot 1 go 10 mA (gns AUCT CHY 60);.
1.2.4  Annapat obecneuymnBaeT ceayloline pexknumol paboTbi:
— peXum nNposeaeHMA UCMbITAaHUIN Ha NepPeMEHHOM HanpPAXEHUN CBEPXHMU3KOWN YacToThbl;
— PYYHOM pEXUM NpoBeseHMA NUCMbITaHUIN Ha BbINPAMIIEHHOM HANPAXEHUW;
—  PEeXMM HaCTPOMKM NapameTpPOB UCMbITAHWUN.
1.2.5 AnnapaT obecneuyMBaeT HaCTPOMKY CleAyoLWMX MapaMeTPOB UCMbITaHWNIA:
— aMNAUTYyAHOe 3HayYeHue BbIXOAHOro UCNbITaTeNbHOrO HaNpAXeHua, B AnanasoHe — ot 1 KB
£0 30/36/60 kB (gns AUCT CHY 30/36/60);
— 3HayeHMe TOKa OTKAYeHUA B Anana3oHe — ot 1 go 15 mA (ana AUCT CHY 30/ 36), ot 1 o
10 mA (gns AUCT CHY 60);
— Bpemsa ucnbitaHna —oT 1 40 99 MmuH ¢ warom 1 muH.
1.2.6  Annapat obecneymBaeT 3aNOMUHAHWE 3HAYEHUIN HANPAXKEHWNA U TOKA, NPU KOTOPbIX
npowusoLen npoboit usonaumm.
1.2.7 AnnapaTt obecneynBaeT U3SMepeHME:
— AMNUTYAHOrO 3HAYEeHMA HaANPAMKEHWUA CBEPXHWU3KOM 4acToTbl B AMana3oHe — oT 1 KB go
30/36/60 KB (gna AUCT CHY 30/36/60);
— aMNAWUTYAHOrO 3HaYeHUsA BbINPAMIEHHOIO HanpaXXeHua B AManasoHe — ot 1 kB ao 30/36/60
KB (pna AUCT CHY 30/36/60);

NPUMEYAHMUE: pna obecneyeHna amnauTyaHOK NyAbCauuu BbINPAMIEHHOTO HanNpAXeHUA Ha
MaKCMMANIbHOWM aKTUBHOM HarpysKe, He npesbiwalowen 5%, Heo6Xxo4MMO K BbICOKOBOJIbTHOMY BbIBOAY
NOAKNIOYNUTb KOHAEHCATOP eMKOCTbIO He meHee 0,4 mK®P n HanpaxxeHuem 40 KB (ana AUCT CHY 30 / 36)
, He meHee 0,25MK®P u HanpaxxeHunem 100kB (gna AUCT CHM 60).

— cpeAHero 3HauyeHuA BbINPAHHOrO ToKa B AnanasoHe — oT 1 go 15 mA (ana AUCT CHY 30 /

36), ot 1 1o 10 mA (ans AUCT CHM 60).
1.2.8 Annapat obecneumBaeT UHAUKALNIO:

— TOTOBHOCTM YCTAHOBKM K BK/IIOYEHWIO BbIXOAHOIO UCMbITAaTENbHOIO HANPSXKEHUS;

— BblBbpaHHOro poAa BbIXOAHOIO MCMbITATE/NIbHOrO HaMPAXEHUA (NepemeHHoe HanpsaxKeHue
CBEPXHU3KOM YacTOTbl UK BbINPAMIEHHOE HaNpPAXKeHne);

— BbIBpPaHHOrO pexknuma paboTbi;

— 3a4aHHbIX NapamMeTPoB MUCMAbITaHUMA W NPOAO/IKUTENbHOCTb BKAOYEHUA BbIXOAHOrO
MCNbITaTeNIbHOrO HaNPAXEHUS;

— BKJ/IIOYEHUA BbIXOAHOIO UCMbITAaTE/IbHOIO HAMNPAMXKEHUS;

— aMNAUTYAHOrO 3Ha4YeHMA BbIXOAHOIO HanpsaxeHua B KB ¢ nomolblo cTpenoyHoro npmnbopa;

— aMnNAUMTYAHOrO 3HayeHMs BbIXOAHOFO HanpaAXeHuAa B KB, ¢ nomouwbio undppoBOro
MHAONKATOPA;
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— cpepgHero 3Ha4YeHus BbIXOAHOIO TOKa B MA, C MOMOLLLbIO CTPENOYHOro Npnbopa;
— cpeaHero 3Ha4YeHusA BbIXOAHOro TOKa B MA, ¢ MOMOLLbIO UnMdpPOBOro MHAMKaTopa.

13

1.3.1

MeTponornyeckue XxapakTepucTukm

MeTponormquKme XapPaKTEPUCTUKN HOPMUPYIOTCA ONA NoKasaHumn LI,M(I)pOBbIX MHOMKATOPOB

npu paboTe annapaTta B py4HOM pPEKMME.

1.3.2
bonee:

1.3.3

134
1.3.5

I'Ipep,en p,onycxaemoﬁ OCHOBHOWM OTHOCUTENbHOM norpewHoOCTn annapata A0J/1KeH 6bITb He

npu N3MepPeHUn aMnanTy4HOro 3Ha4eHMSA BbINPAMJIEHHOTO HANPAXKEHUA, B AManasoHe oT 1
KB g0 30/36 kB (ana AUCT CHY 30 / 36) — £+ (0,03*U + 1 e.m.p.) B, rae: e.m.p. — eanHMNLa
Mnaawero paspana;

npu U3MepeHUn cpeHero 3Ha4YeHua Toka B AnanasoHe oT 1 mA go 15 mA — % (0,031 + 1
e.m.p.) MA (ana AUCT CHY 30/ 36).

npu N3MepeHnUn aMmnanTygHOro 3Ha4YeHMA BbINPAMAEHHOIO HANPAXKEHUA, B ANANA30HE OT 2
KB oo 60 KB, +3% (gns AUCT CHY 60);

npu U3MepeHnn cpeaHero 3Ha4YeHMA ToKa B AnanasoHe ot 1 4o 10 mA, £3% (ana AUCT CHY
60).

MapameTpbl SNEKTPONUTAHUA:

annapat paboTtaeT oT 0gHO}A3HON CETU NEPEMEHHOTO TOKA C HOMMHAJIbHbIM HaNpsiXKeHnem
— 220+ 22 B nyactoTtoi 50 lu;

MOLHOCTb, NoTpebnaeman annapaTomMm OT CETU NEPEMEHHOTO TOKa, COCTaBAsAET — He bonee
1,5 kKBA (ana AUCT CHY 30/ 36), 2,5 kBA (ana AUCT CHY 60).

YcTaHOBNEHMe paboyero pexnuma annapara coctasnaeT — He 6onee 10 c.

KonnyectBo pa3pagoB  3Hayawmx uudp nNpu  MHAMKAUUMM  M3MEPEHHbIX 3HavyeHuM

HanpA>XXeHUA N TOKa PpaBHO TpeM 3Ha4aulm Ll,Md)paM.

14 CocraB annapara
1.4.1 Cocras annapara:
NyNbT YNPaBAeHUs;
610K BbICOKOBO/IbTHbIM;
KOMMJIEKT Kabene.
1.4.2 MaccorabapuTHble XapaKTePUCTUKM
AMCT CHY 30/ 36 | AMNCT CHY 60
Macca annapara He 6onee:
NyAbT ynpasneHna — 13 Kr; NyAbT ynpasaeHua - 13 Kr;
6/10K BbICOKOBO/IbTHbI — 49 Kr. 6./10K BbICOKOBO/IbTHbIM - 90 Kr.
FabapuTHble pa3mepbl COCTaBHbIX YacTeil annapaTa He 6onee:
nynbta ynpasaeHma — 390 x 390 x 185 mm; nynbta ynpasnaenma - 390 x 390 x 185 mm;
610Ka BblcOKOBOIbTHOIO — 460 x 360 x 750 610Ka BbICOKOBO/IbTHOTO - 570 x 500 x 460 mm.
MM.
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1.5 YcrpoiictBo u pabota

Pucynok 2 - IlyabT ynpasiaenus (ITY)

Pucynok 1 - BeicokoBobTHBIIT 6510k (BBB)

1.5.106wunin BMA, annapata npeactaBneH Ha pucyHke 1 u 2. AnnapaTt BbINOJHEH B BUAE AOBYX
NepeHoCHbIX 6/10KOB, coeauHAeMblX Kabenem: BbICOKOBONbTHOro 6a0ka (BBB) (puc.l) wu nynbTa
ynpasnexus (1Y) (puc.2).

1.5.2  BbICOKOBO/IbTHbIN B/IOK COAEPHKMUT BbICOKOBONbLTHbIA TpaHcHOPMATOpP, BbIXOA KOTOPOro
yepes OAHOMNONYNEPUOLHDBIN BbINPAMUTENIb NOAKAIOYEH K BbICOKOBO/NIbTHOMY BbiBOAY. BTOpoi BbiBOA
BbICOKOBO/IbTHOTO  TpaHchopmaTopa  3a3emMneH  4yepe3  TOKOM3MepuTenbHbiM  pesuctop. K
BbICOKOBO/IbTHOMY BbIBOAY MOAKAIOYEH W3MEPUTENbHbIN AenuTeNb BbICOKOrO Hanpsa)KeHua. B
BbICOKOBO/IbTHOM 6/10Ke HAaX04ATCA BbICOKOBOJIbTHbIE KOMMYTaTOpbl A1 GOPMUPOBAHUA NEPEMEHHOIO
HanpAXeHWA CBEPXHW3KOM 4YacToTbl M obecneyeHus paboTbl B pekMmax MCMbITAaHUA MNepeMeHHbIM
HanpsaxeHnem CHY mn BbINpAMAEHHbIM HanNpsXKeHMeM OTpULATeIbHOM NONAPHOCTH.

BbicCOKOBObTHBIM 610K (BBB) peannsoBaH B H6ake, 3ano/iHEHHOM TpaHCHOPMATOPHbLIM MaCIoOM.
YpoBeHb TpaHCHOPMATOPHOro Macia HaXo4MTCs Ha PacCTosHUKM (25 £ 5) MM OT Hapy»KHOM NAOCKOCTH
BEpPXHEel NaHenn UCTOYHUKA UCMbITaTeNIbHOro HanpsaxKeHus. NlrepmeTnsauma 6aka MCTOYHUKA HaNpPAXKeHUA
OCYLLECTBNAETCA C MOMOLLbIO CMEeLManbHOro repmeTmKa.

7
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NcnbiTaTenbHoe HanpsxkeHue 13 BBb BbIBOAUTCA Yepe3 NPOXOAHOM BbICOKOBOIbTHbIN M30AATOP, K
KOTOpPOMY NOACOEAMHAETCA UCMbITbIBAEMbIN OOBEKT.

HanpsaxeHne ogHOPA3HON CeTU NepeMeHHOro ToKa NOCTynaeT Ha NyabT YNPaB/ieHuWA, Aanee vyepes
KOMMYTUPYIOLLME 3N1EMEHTbI HA PEryanpytowmii aBToTpaHcopmaTop U C ero BbIXo4a, Yepes pasbem
nyabTa ynpaBJeHUA HA NepBUYHYIO OBMOTKY BbICOKOBO/IbTHOTO TpaHcpopmaTopa. MNynbT ynpasneHua
COAEPKMUT MaHeNb YNPaB/IEHUA, PEryaMpPYIOWNN aBTOTPAHCHOPMATOP C I/NEKTPONPUBOLOM, INEMEHTDI
KOMMYTaLUMW, 3N1eMEHTbI MUTAHUA U MOAY/1b YNPaBAEHUA, PeaIN30BaHHbI HA KOHTpPOepe.

153

O6wWwuit BUA TNLEBOM NaHeNn ynpaBaeHuna npeactaBaeH Ha pUcyHke 3.

Ha naHenu ynpasneHus nmerotca cnegyowme GyHKUMOHaNbHbIE 3N1EMEHTI:

KHOMKM BblbOpa poaa ToKa (puc. 3, nos. 4, 5);

SHKOAEpP YNpaBAeHWs 3HAYEHWEM BbICOKOrO HaMpsAMKEeHMA U C HACTPOMKOM MapameTpoB
MHOMKaAUMM, a TaKXe napameTpamu Py4yHOro M aBTOMATMUYECKOrO pPeXxMmMoB paboTbl
annapara (puc. 3, nos. 11);

KHOMKM BK/TIOYEHUSA U BbIKIOYEHMA BbICOKOrO HanpsaxeHus (puc. 3, nos. 7, 8);

UMPPOBbIE N CTPE/IOYHbIE MHANKATOPbI PE3YNbTAaTOB M3MEPEHUSA BbICOKOTO HanpsXKeHUs m
TOKa (puc. 3, no3. 9, 10).

APUMEYAHUE: cTpenoyHblie uameputenbHbie NPpUbOpPbl BbICOKOrO HaNpAMKeHUA U TOKA HarpysKku
npeaHasHayeHbl MUCKAIOUYUMTENbHO ANA BU3yanuM3aLMu NpouLecca MUCMbITaHUA AUINEKTPUKOB U He
nognexat nosepke.

1
T\

|UJ

AN

2208 50y
2.5 xBA

Y-

P |3HEPTG kB

Annapar ucnbitaHus ayanexktpukos AUICT
9

Puc. 3. lnyesan naHenb NynbTa ynpasnaeHusa

OCHOBHbIE 31IeMeHTbl UHAUKALUK U YNPAB/IeHUA:

pasbem NUTaHma «1»;

BbIK/OYATENb MUTAHUA «2»;

Knemma 3asemneHusa «3»;

KHOMKW Bblbopa poaa ToKa — nepemeHHbI CHY «4» 1 BbINPAMNEHHbIN «5»;
KHOMKa aBapMMHOIo OTKAOYEHUA «6»

KHOMKW BKNOYEHUA «7» U BbIKAIOYEHMA BbICOKOTO HaNpAXeHMA «8»;
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— umndpoBble U CTPENIOYHbIE MHANKATOPbI PEe3yNbTaTOB M3MEPEHUSA BbICOKOrO HaNpPAXKeHUs U
TOKa «9», «10»

—  MHOropyHKUMOHANbHbIM 3HKOAEp ynpasaeHusa «11»;

— pasbem ana mexkbao4Horo Kabensa «12».

1.5.4  Pabora annapara.

OnepaTop C NOMOLLBID KHOMOK HAa NaHenun ynpaBneHus BblbuMpaeT BUA, UCMbITAHWUA — UCMbITAHUA
BbICOKMM MepeMEHHbIM HaNpPAXEeHNEM CBEPXHM3KOM YaCTOTbl UM UCMbITAHMUA BbICOKMM BbIMPAMAEHHbIM
HanpAXeHWeMm, yCTaHaB/IMBAeT 3HAYeHUe TOKa OTKAOYEHUA W 3HAYEeHWEe UCNbITAaTe/IbHOro HanpaXeHus,
3aTemM KHOMKOM Ha NaHeNn ynpaBaeHUA BKAOYAET BbICOKOE HanpAXKeHue.

Janee MUKpPOKOHTpoAnnep ynpaBaseT aAropuTMamMu BKAKOUYEHUA, PeryinpoBaHuMA U OTKAKOYEHUA
BbICOKOIO HanpaxeHua, ¢ nomouwbto ALIM npoBoauT «ouMdpoBKY» BbIXOAHOMO HaNpPAMEHMA U TOKa,
NOCTYNatoLWMX OT BbICOKOBO/IbTHOIO AENUTEeNA U TOKA U3MEPUTE/IbHOrO pe3ncTopa, BbIYUCAAET 3HaYeHUA
HanpAXeHUA M ToKa. B pemme ucnbiTaHUA BbINPAMIEHHbBIM HaNpAXeHUem CTpenoyvHble U undposble
npubopbl AybAMpytoT cBOM NoKasaHUA. OpMeHTUPOBATLCA HAL0 Ha NMOKA3aHMA LUMPPOBbIX NPUHBOPOB Kak
6osee TOUHble U METPONOTNYecKn obecneyeHHble.

B perknme umcnbiTaHmA HanpaxeHnem CHY ctpenoyHblie npubopbl NOKA3biBAOT TEKYyLME 3HAYEHUA
HanpAXeHUAa n Toka. LUndpoBblie MHAMKATOPbLI NOKa3bIBAIOT HANPAXKEHUE U TOK B MAaKCMMaNbHOW TOYKe
noAbema MUCMbITaTe/IbHOIo HaMNPAXKEHUA, N COXPAHAIOT CBOM 3HAYEHUA A0 C/ieAyoLero MakCMmMmyma.

B pexume UCNbITAaHMA BbINPAMIEHHBIM HanpaXeHuem UMPPOBON W CTPeNoYHbIN npubop
n3MepuTensa HanpsaXeHuAa MOKasblBAlOT aMNAUTYAHOEe 3HayeHWe BbINPAMIEHHOro HanpaXKeHua
NPOMbILWIEHHOM YacToTbl. MU3MepuTenb ToKa (LMOPOBOMN M CTPENOYHDINA) NOKa3biBaeT cpeHee 3Ha4YeHue
TOKa.

B pexxume CHY Hannume ToKa B MAKCMMasIbHOM TOYKE MNOAbEMA He YKa3blBAaeT Ha TO, YTO Kabesnb
HeucnpaseH (MmeeT 6OMbLION TOK yTeuYKW). ITO MOMKeT bbiTb TOK 3apaga/paspana eMKocTu Kabens,
KOTOPbIA 3aBUCUT OT AAMHbI Kabena u 4acTtoTbl McnbiTaTenbHoro HanpsaxkeHna CHY. Mpwu npesbiweHUM
YCTaHOB/NIEHHbIX OMEepaToOpOM 3HAYEeHUW TOKA OTKAOYEHMA cpabaTtbiBaeT 3alimMTa MO TOKy, M annapat
OTK/loYaeTcA.

3asemnieHne BbICOKOBOJIbTHOrO BbIBOAA anmnapaTta Npu CHATUM HANpPAXEeHUA OCyLLeCTBAAETCA Yepes
06MOTKY BbICOKOBO/IbTHOIO TPAHCHOPMATOpPA M BCTPOEHHOIO PaspAaLHOro pe3mcropa.

1.5.5  Anroputm paboTbl YCTaHOBKM B peXXUME UCMbITaHUI HanpsakeHnem CHY

OnepaTop 3agaeT ucnbiTatenbHoe HanpsaxkeHne CHY (amnauntygHoe 3HadveHue). Mpoueccop 6a0Ka
ynpaBieHWUs paccunTbiBaeT yron nosopota JIATP, npu KoTopom ByaeT AOCTUraTbCA 3aZ,aHHOE 3HAYeHue
HanpaxeHua. danee JIATP HauMHaeT BpawaTbCA, U NOAHMMATb UCMbITaTE/IbHOE HANPAXKEHUE NO 3aKOHY
CMHyca. B TOuKe MaKcMmMyma M3MepeHHOe HanpsXKeHue CpaBHMBAeTCA C 33afaHHbIM, U NPOUCXOAMUT
KOoppeKkTupoBKa yrna nosopota JIATP. 3Ta KOppPEeKTUPOBKA MPOUCXOAUT MPU KAKAOM MaKCUMyMe
MCMbITAaTE/IbHOTO HANPAXKEHUA, T.K. NMUTAOLLEee HanpsXeHue ceTu MoXeT bObiTb HecTabunbHo. Mocne
noAbeMa B MaKCMMasbHY TOUKY JTATP HauMHaeT ymeHbLIATb HanpsaXKeHne, a Kabenb paspArkaeTtca yepes
paspsagHble conpoTUBAEHUA, Haxogdwmecs B bioke BbinpamuTtens. Mocne Toro, Kak JIATP BepHyncs B
HyNeBYIO TOYKY, MPOUCXOAUT KOHTPOIbHOE U3MepPeHNE HanpaAXKeHUa Ha Kabene. Ecam kabenb n3-3a ceoe
€MKOCTM He ycnen paspaamtbca Ao 5 KB, Ha HPopmaumMoHHOM Tabno NoABAAETCA HAAMUCL «UCMbITaHWUE
HEBO3MOXXHO ymeHbLKnTe YactoTy CHY».

B aTOM cnyyae Haao BbIKNOYMTL BbICOKOE HANpAXKeHWE, He BbIKAOYAA NyAbT yNnpaBAeHUA BOUTU B
MEHIO M YCTaHOBUTb MeHblLUYIo YacToTy CHY 13 3Hauvenuii 0,05 /0,02 /0,01 lu.

Mpy NnepBOM MCNbITAaHMM Kabensa pekomeHAYyeTCcAa YCTaHOBUTb UCMbITAaTENIbHOE HAaNpAXeHWe B 2 pasa
MeHblle HeobXoAMMOro, BKAKOYMUTb BbICOKOE HaNpsXKeHue, A0XKAATbCA OKOHYaHWA KOPPEKTUPOBKMU
MaKCMMa/IbHOTO UCMbITAaTe/IbHOr0 HanpsXeHus (O4AMH nNepuog, WCMbITaHWI), BbIKAOYUTL BbICOKOE
HanpAXeHWe, He BbIKNOYaA NyAbT YNPaBAeHUA BOUTU B MEHIO, BbICTaBUTb HEOOX0AMMOE UCMbITAaTENbHOE
HanpAXeHWe U NPUCTYNUTb K UCMbITaHMAM. ITO TpebyeTca aAna Toro, 4Tobbl NPU NEpPBOI KOPPEKTUPOBKE
MCNbITaTENBHOTO HANPAXEHUA UCKAUYMTL nepeber JIATP 1, cCOOTBETCTBEHHO, YTOObI HanpAXeHue Ha
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Kabene He npesbicuno Tpebyemoe. Koppektupytowme kosadpduumeHTbl yrna nosopota JIATP xpaHATca B
namaTn npoueccopa 610Ka ynpaBaeHus, n cOPACcbIBAOTCA TONbKO NPU BbIKAOYEHUM MUTAHUA MNyabTa
ynpasneHua. Takmum obpasom, ecnm NPpomMcxoanT UCMbITAaHUA HECKONbKUX Kabenel nnm ogHoro Kabens c
pasHbIMW NapameTpamm, Kaxkabli pa3 KanmbpoBKy yraa OTKAOHeHua JIATP npousBoauTb He Hado, ecaun
TOJ/IbKO He BbIK/I0YAN0Chb MUTAaHME NyAbTa YNpaB/ieHuUs.

Mocne yMKNa c o4HON NONAPHOCTLIO, B HYNEBOM TOUYKE MPOUCXOLUT NEPEKNOYEHNE NONAPHOCTHU, U
unkn nostopsaeTca. CTpenoyHble Npubopbl MOKA3bIBAOT TOK W HaNpAeHWe B pPeasibHOM BPEMEHMU.
LUndposble npubopbl MOKasbiBalOT TOK (CcpeaHee 3HAYeHWe WAW MNOCTOSHHYI0 COCTaBAAIOLLY) U
Hanps)eHue (aMnaAnuTygHOe 3HAYEHME BbINPAMIEHHOTO HaNpPAXeHMA) B MaKCMMasibHOM TOYKe nogbema 1
OOHOBAAIOT CBOM 3HAYeHMA Npu Kaxaom nepuoge CHY. Hannume ToKa B MaKCMManbHOM TOYKe He
O3HayYaeT, YTo Kabenb MIOXOM M MMeeT TaKyr YTeUYKy. ITO MOXKeT bbiTb TOK 3apAaga eMKocTu Kabens,
KOTOpPbIN He ycneBaeT MOJMIHOCTbIO 3apAaauTbCA. [NA M3MepeHUA TOKa YyTeYKM Heobxoammo nepentn ms
pexxuma CHY B pexum wun3mepeHua BbINPAMIEHHbIM HanpaXXeHuem, MeasIeHHO BPYYHYI MNOAHATb
HanpAXeHue 1 3aPpUKCMPoBaTb TOK YTEUKM.

Obpallaem Bale BHUMaHKUE, YTO KaK B pexume CHY, Tak 1 B peknme UCMNbITaHMA BbINPAMIAEHHbBIM
HanpsxXeHnem NprMbop MMeeT Ha BbIXOAE BbINPAMAEHHOE HAMNPAXKEHME C YacToToM nyabcaumit 50 'y, 3710
cnepyeT yuyuTbIBaTb NpM NoBepke Npubopa nam npu cpaBHEHMN NOKA3aHMMA KMNOBObTMETPA YCTaHOBKM C
BHEWHMM 06pa3LOBbIM KMNOBONLTMETPOM. KMNOBONBTMETP YCTAHOBKM MOKa3blBAaeT aMMIUTygHOe
3HAYEeHMEe HaNPAKEHWA, @ BHEWHUWA KWUIOBONLTMETP B 3aBMCMMOCTM OT TWUMA MOMKET MNOKasbiBaTb
AEeNCTBYIOLLEE UM cpeaHee HanpaXKeHuA. NosTomy 6e3 crna*kmsBaroLWero KOHAeHcaTopa 3TU NOKa3aHuA
MOTYT OTAM4YaTbCA B 3 pasa. [pyn noBepke HEOHBXOAMMO MOAKAOYATL CrNAXKMBAOWMIA KOHAEHCATOP UAN
NO/Nb30BaTbCsA KMOBO/IbTMETPOM, NMOKa3blBAOWMM aMNANTygHOe 3HadeHue (Hanpumep, KBLL-120). Mpwu
peanbHbIX UCMbITAaHUAX EMKOCTb Kabena crnaxmeaeT Nynbcaumm Ha BbIXOAe YCTAHOBKM M BCe 3 3HaYeHuA
HanpAXeHWa — aMnNAnTyaHoe, AeNCTBYOWEee U cpeaHee CTaHOBATCA OANHAKOBbLIMMU.

1.6 MapkupoBska 1 niombéuposaHue

1.6.1  Annapat umeeT 2 TabANYKK, YCTAaHOBAEHHbIE HAa HOKOBOM NaHe NN NynbTa yNpaBAeHUs U Ha
HOKOBOI CTEHKe BbICOKOBOIbTHOIrO 6/10Ka 1 coaeprKalime cneayolme gaHHble:

— TOBapHbIN 3HaK;

— HaMMEeHOBaHMe NpPeanpUATUA-U3IOTOBUTENS;

— ycnoBHoe 0603HayeHMe annapara;

— 3HakK [ocypgapcTBEHHOro peecTpa;

—  MCMbITaTeNbHOE HANPAXKEHUE U30NALMN;

— CMMBOJ Knacca 3awwmTbl |l npubopa no anektpobesonacHocTn no NOCT 25874;

— wncnonHeHue IPOO - cteneHb 3aLunTbI, obecneymBaemas obonoukon, no NOCT 14254,

1.6.2 CoeguHuTenbHble NpoBoAa, Kabennm M pasbembl MeXKAY COCTaBHbIMW YacTAMW MMEHT
MAPKUPOBKY, UCKNHOHAIOLLYHO MX HEOAHO3HAYHOE MOAKAOYEHME.

1.6.3 Ha TpaHCNOpPTHOM Tape HaHeCeHbl OCHOBHbIE, AOMNOJHUTE/NbHbIE, WUHPOPMALMOHHbIE
HagMUCU U MAHUNYNAUMOHHbIE 3HAKM: «Bepx», «bepeub oT Bnaru», «Xpynkoe. OctopoxkHo» no FOCT
14192-96.

1.6.4 Annapat umeeT 1 nAOMOy-HaKNEWKy, PACMNOJIOKEHHYIO HA 3a4HelW YacTu nynbTa
ynpasneHums.

1.7 YnakoBka

1.7.1  CocrtaBHble 4acTM annapaTa NOMELLATCA Ha AepeBAHHbIM NOAAOH C MNOC/AeAyHLWUM
Kpenexom 1 obpeLueTkon.

1.7.2  3KcnayaTauvoHHAA AOKYMEHTaLUMA YNaKoBbIBAeTCA B CYMKY-4exon AA NepeHOCKU NynbTa
ynpasneHumsa.

1.7.3 BapuvaHT BpemMeHHOM NPOTMBOKOPPO3MOHHOM 3awmTbl annapata — B3-0, BapwuaHT
BHYTPEHHel ynakoBku — BY-4 no FOCT 9.014-78.
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2. MCNOJ1Ib3OBAHUE MO HASHAYEHUIO

2.1 MoarotosKa annaparta K MICNO/Ib30BaHUIO

2.1.1 OcBob60oanTb annapaTt OT TPAHCNOPTHOM YyNakoBKKW. MpPoBepUTb LENOCTHOCTbL N1omb 3aBoaa-
nsrotosutens. MpoBecTn BHELWHNIA OCMOTP annaparTa.

2.1.2  AnnapaT He A0/IKeH UMETb BHELLIHUX NOBPEXKAEHMNIN KOpMyca, CETEBOro U COeANHUTENIbHOTO
Kabenen. MNpu 3arpssHEHUN HEObXoAMMO MpPOTEepeTb METAN/INYECKME AETaNn U INEeKTPOU3O0ALMOHHYIO
NMOBEPXHOCTb BbICOKOBO/IbTHOIO BbIBOAA CYXOM MATKOM BETOLLBIO MW BETOLLbK, CMOYEHHOWN CMUPTOM.

2.1.3  AnnapaT A0/KeH MMeTb AeNCTBYloLee CBMAETENbCTBO O NOBEPKE.

BHUMAHMUE! 3Kcnnyatauua annapata 6e3 3asemneHuns 3anpeueHa!

MocnepoBaTtenbHoe NOAKAIOYEHUE NMY/bTa U FEeHepPaTopa BbICOKOBO/IbTHOTO K 3a3eM/IAIOLLEN WUHE He
Aonyckaetca! MospexaeHne annapata Npu HENPaBU/IbHOM U HEHaA/1eXKaLlleM 3a3eM/IEHUU He ABaAeTcA
rapaHTUIHbIM cay4aem.

2.1.4 [lpoBepKa roTOBHOCTM annapata K UCNONb30BAHUIO

2.1.4.1. Ha BbIBOA, BbICOKOBO/IbTHOIO 6/10Ka Ha/lOXKMTb 3a3€M/IAIOLLLYIO LUTAHTY.

2.1.4.2. CoepuHUTb NYNbT U BbICOKOBO/IbTHbINA 610K cOeANHUTENbHBIM Kabenem.

2.1.4.3. MNoaxntounTb annapart K cetn 220 B.

2.1.4.4. CobpaTb UCMbITaTe/IbHYIO CXEMY C OOBEKTOM UCMbITAHUA M NOAKIOUYUTDL K BbIBOAY FreHepaTopa
BbICOKOBO/IbTHOrO, CHATb 323eMAAIOLLYIO LUTAHTY.

2.2 3KcnayaTauMoOHHbIE OrpaHUYeHUsA

2.2.1  3anpeleHo 3KcNayaTMpOBaTb annapaT Npu OTPULATENbHbIX TEMMNEPATypax, B Cayyae, ecau
He NPUHATbI Mepbl ANA NPeAOoTBPALLEHNA KOHAEHCALMWN BAarn Ha NOBEPXHOCTM annaparTa.

2.2.2  Tpu TpaHCNOPTUPOBKE U pPaboTe BbICOKOBOILTHOIO 6/10Ka He AOMYCKaeTCcA OTKAOHEHMe OT
BEPTUKANBbHOIO NONOXKEHUA.

2.2.3  be3 NMCbMEHHOro COrNacoBaHUA C MPOU3BOAUTENIEM CTALMOHAPHDIMA MOHTAX YCTAHOBKM (B
CTauMoHapHble / nepenBukKHble IT/T) CTOPOHHUMM OpraHM3aLMamMK 3anpeLieH. HecobnogeHve 4aHHOMO
TpeboBaHMA NNLWAET rapaHTUN.

23 Ucnonb3oBaHue annapara

2.3.1 Mepbl 6e30nacHOCTM NPU NCNONb30BAHUM annapaTa No Ha3HAYeHUIO:

2.3.1.1. Bce nuua, paboTtatowme no 3KcnAyaTaUMM U TEXHMYECKOMY OOCNYKMBAHMIO annapaTa,
OONXKHbI ObITb NpeaBapuTeIbHO 00yYeHbl He30nacHbIM MeTogam paboTbl HA JaHHOM annapaTe, U 3HaTb B
cooTBeTCTBYOWEM 06BbEMe "lNpaBuia TEXHUYECKOW 3KCM/yaTaunmM 3/1eKTPOYCTaHOBOK noTpebutenen” u
"MpaBnnaa No oxpaHe TpyAe NPU 3KCNyaTauum 31€KTPOYCTAaHOBOK" .

2.3.1.2. Paboyee MecCcTO nepcoHana [AOMKHO COOTBETCTBOBATb TPebOOBAHMAM  MOXKAPHOM
6e3onacHoctv no NOCT 12.1.004-91.

2.3.1.3. MNpexae yem NpucTynuTb K paboTe Ha annapate, HeobxoaMMo:

—  Y4ANWUTb NYNbT ynpasaeHua oT 6/10Ka BbICOKOBONLTHOIO HA PAcCTOAAHUE He MeHee 3 M;

— HAAEXHO 333eM/IUTb MNy/bT ynpaBieHUA U 60K BbICOKOBONbTHbIN TMOKMMKU MeaHbIMU
NpoBOAaMu CEYEHMEM HE MeHee 4 MM?, MpuaaraembiMmM K annapary (CM. NnpuaoxeHue 1 —
PEKOMEHAALNMN MO 3a3EMNEHNIO);

— [ynbT ynpaBneHusa u 610K BbICOKOBOJIbTHbIN AO/XKHbI 333€eMIATLCA HA LWMHY 33a3eMIeHUA
OTAeNbHbIMU MNPOBOAHWUKAMMU B COOTBETCTBMU C PeKOMeHJAUMAMM MO0 33a3eMJIeHUIo
(npunoxkeHwue 1, BapunaHT 1).

— Pacnonoxutb annapat n 06bEeKT MCMbITaHMW Ha MUCNbITaTeNbHOM none cornacHo FOCT
12.1.004-91, TOCT 12.1.019-2017, TOCT 12.3.002-2014, I0OCT1516.2-97
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2.3.1.4. PekomeHayeTca B cooTBeTcTBMM C [OTID orpaantb paboyee mecto W BbIBECUTb
npeaynpexaatowme nnakatbl. MNpu HeobxoamMmocTn cnegyeT OpraHn3oBaTb HaA30p BO BpemA paboTbl
annaparTa.

KATETOPUYECKWU 3ANPELLAETCA:

— paborta 6e3 3a3emneHus;

— nocneaoBaTesibHOE coeaAnHeHMe 610KOB NO 3a3eMIeHUto (CM. NpuaoxkeHue 1);

— paboTa Ha annapaTe C HeMCcnpPaBHbIM 3a3eM/IUTENIEM U CETEBOW CUTHAM3AUNEN;

—  HaxoguTbca 6anKe 3 MeTpoB OT 6/10Ka BbICOKOBO/IbTHOFO B MOMEHT BK/IHOYEHMA annapaTa B CeTb, a
TaK¥Ke Npu BKAKYEHHOM UCMbITaTe/IbHOM HanpsXKeHUu.

Mpexae yem oTCOEAUHUTD UCMbITYEMbI 06bEKT OT 6710Ka BbICOKOBONIbTHOIO HeobxoaMmo oba3atenbHO
y6eautbca B TOM, 4TO:

— cannapaTa CHATO CETEBOE HaMNpPSAMKEeHUE;

—  CTpesiKka KM/I0BOJIbTMETPA Haxo4uMTcA Ha OTMeTKe wWwkanbl "0";

—  33a3eM/INTEJIb UCTOYHMKA KAacaeTcs BbICOKOBO/IbTHOIO BbIBOAA;

— pa3pAaHan BbICOKOBO/IbTHAA LITAHIa 3a3eMJ/IEHUA AOMNONAHUTENIbHO Ha/l0XKEeHa Ha BbIBO/, BbICOKOrO
HanpPAKeHUA BbICOKOBOJIbTHOIO 6/10Ka.

2.3.2 HactpoiiKa peXKMmMoB M NapameTPOB UCMNbITAaHWUI
2.3.2.1. HarKaTb KHOMKY BKAOYEHMA NUTAHMA annapaTta «2» — noaoxeHue « | » (cm. puc. 3). Npubop
AO/IKEH BKAOYMTBLCA, U MOKA3aTb HA4Ya/IbHbIM 3KPaH C TEKYLLMM BbIOPAHHbBIM PEXMMOM PaboTbl:

CHu 15MA
0.10My 10:00 28kB

Puc. 4. UHauKauma HayanbHOro 3KpaHa

roe:

CHY — pexxum paboTbl;

0.10 Iy, — TeKyLLee 3HAYEHMEe YacCTOTbl, 334aBaeMOe ONepaTopom;

10:00 — Bpemsa UCNbITaHUA B MUHYTAX;

15 mA — TOK OTCeuYKu;

28 KB — ncnbiTaTenbHOE HanpsAXeHue.

2.3.2.2. MNpepenbHble 3Ha4YeHMA HaAMNPAXKEHUA W TOKa, BbIGOP YacTOTbl M YCTAHOBKA BpPEMEHMU
MCMNbITaHMA 334aK0TCA B PEXKMME HACTPOMKM (HaxKaTue n aauntenbHoe yaepxaHne MHoropyHKLMOHaNbHOIo
sHKozepa (puc. 3, nos. 11)):

Uucn 28 «B =|max 15 vA

Puc.5 YcraHOBKa 3HaYeHUA UCNbITaTe/IbHOFO HaNPAXEeHUA Puc.6 YcTtaHOBKa 3HaYE€HUA TOKA OTCEYKMU
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Tucn 10 mun f. 010 TIu

Puc.7 YcTaHOBKa BpeMeHU UCNbITaHUI Puc.8 Bbi6op yactoTbl CHY

N3meHeHne nponssoauTe BpaleHMemMm MHOrodyHKLMOHaANbHOIO 3HKogepa «11» (cm. puc. 3) Bneso
— ONA YMEHbLUEHMA 1 BNPABO — 4/1A YBeIMYEeHUA napameTpa.

[na nepexoaa K cnegyowemy napameTpy — KOPoTKo (He bonee 2 cek.) HaXMUTE Ha SHKoaep.

[ns BbIxo4a M3 MEHIO C COXPaHEHMEM YCTAHOB/IEHHbIX 3HAYEHUN HAXKMUTE KHOMKY «3» UAU «4»
(puc.3) nnn yaepkusaiite sHkogep «11».

Bbibop pexuma ucnbITaHUin — nepemeHHoe HanpsxeHue CHY / BbinpamaeHHoe HanpsaxKeHue
OCYLLECTBNAETCA KHONMKaMM «4» 1 «5»:

1) BbINPAMNEHHbIN - Ha*KaTUEM KHOMKM S—
2) nepemeHHbI CHY - HaxkaTem KHOMKK ~

2.3.3 [poBeaeHMe UCMbITAHUM

2.3.3.1. Bbibepute pexkum CHY C nNOMOLbIO KHOMKU «3» WAM WUCMbITAaHUA BbIMNPAMIEHHbIM
HanpAXeHWeM C MOMOLLbIO KHOMKK «4» (puc.3). lanee HaxkKMUTe KHOMKY BK/TIOYEHUA BbICOKOTO HaNpsXKeHUA
«5». B pexxume CHY npouecc vMcnblTaHNA HAYHETCA aBTOMATMYECKM B COOTBETCTBMU C YCTAaHOB/IEHHbIMMU
napametrpamu. B pexmme UCNbITAaHMA BbINPAMAEHHbIM  HanNpAXeHWem BbIXOAHOE HanpsaXKeHue
perynmpyetca spalieHnem sHkogepa «11».

2.3.3.2. Ecauv Bo Bpema ucnbitaHna CHY noasmtca HagnuUcb «UCMbITaHUE HEBO3MOMXKHO YMEHbLUUTE
yactoTy CHY», 3TO 03HavaeT, 4YTo ANMHA Kabena CAULIKOM BeAMKa ANA 3TOM YacToTbl. BonauTte B MeHio 1
YMEHbLUUTE YaCTOoTy.

2.3.3.3. B pexmme CHY wucnbiTaHMe 3aBEpPLINTCA AaBTOMATUYECKU MO UCTEYEHMUIO YCTAHOBAEHHOrO
BPEMEHM UCMbITAHWA, B PEXKUME UCMbITAaHUA BbINMPAMJEHHBIM HaNpPsXXeHUeM A1A BbIK/JOYEHUA CHavana
CHU3bTe HanpsxeHue A0 5 KB uan meHee (BpalLante sHKOAEP NPOTUB YACOBOW CTPE/IKK), JaNiee HAXKMUTe
KHOMKY «8». TaKe C NOMOLLbO 3TON KHOMKKW NPOL,ECC UCMbITaHUA B pexxume CHY moxkHO npepBaTb B 060
MOMEHT.

2.3.3.4. ABapuiHaa KHOMKa «6» CAYKWUT ANA aBAPUMHOTO BbIKAKOYEHMA YCTAaHOBKWM, B LUTAaTHOM
peXume ero Nosb30BaTbCA He cneayer.

BHumaHue! BbikntoueHue nynbTa ynpaBaeHUA KHONKOMK «6» BO BpemMsA UCNbITaHWA
MO>KeT NPUBECTU K BbIXOAY U3 CTPOA YCTAHOBKMU, TaK KaK NPU 3TOM MOXKET NPOU30UTH
HeLWTATHbIN }XeCTKUN pa3pas eMKoCcTU Kabens.
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3. TEXHUYECKOE OBC/TYKMBAHUE

3.1 Obwme yKasaHun

3.11 TexHnyeckoe obcnykmnsaHue (TO) Npy NOArOTOBKE K MCMOIb30BAHMIO MO HAa3HAYEHMIO, @ TaKKe
HenocpeaCTBEHHO NOC/e ero OKOHYaHMA COCTOMUT U3 TeKyLero 1 naaHosoro TO.

3.1.2 Ons o6cnyKnBaHus nsgenns TpebyembiM YPOBHEM NOAFOTOBKM 0OCNYKMBAKOLLEro NepcoHana
ABNAETCA KBaAMPUKaLmMa onepaTopa, NpoLeero COOTBETCTBYIOLLYHO aTTeCTauumio.

3.2 Mepbl 6e3onacHocTn

3.2.1  AnnapaT ABNAETCA WMCTOYHMKOM OMACHOCTU A/1A OOCNYKMBAlOLLErO NEepcoHana M npu ero
aKcnayaTaumMmM HeobxoAMMO BbINONHATL TpeboBaHMA 6e3onacHocTM B cooTBeTcTBUM € «[lpaBunamm
TEXHUYECKOW 3KCMyaTalMM 3NEKTPOYCTAaHOBOK MNoTpebuteneli», yTBEPXKAEHHbIMM YNONHOMOYEHHbBIMM
opraHamu PO,

3.2.2 K TO annapata gonyckatotca cneuuannctol, umetowme [V KBanMduUKaUMOHHYO rpynny no
TeXHWKe 6e30MacHOCTM U CBOEBPEMEHHO MpoLUealne UHCTPYKTaXK. TO OCHOBbLIBAETCA Ha CUCTEMATUYECKOM
KOHTPO/1e TEXHUYECKOro COCTOAHWA annapaTta B NpoLecce 3KCnayaTaLmm, KOTOPbIN MOXKHO KnaccuduumpoBaTb
KaK exXeHeBHbIMN, eXXeMeCAYHbIN U eXXeroaHbIn.

33 EXXeAHEBHbDI1 KOHTPO/Ib

3.3.1  KeegHeBHOMY KOHTPOJIIO M yXO4y 3a annapaTom, BbINOIHAEMbIM, KaK NPaBuiIo, NEPCOHAN0M,
06C/YKMBAKOLLMM annapaT, OTHOCATCA:

— NPOBEpPKaA L,EeNOCTHOCTM 3aLLMUTHOrO 3a3eMNEHUS;

— NpoBEepKa OTCYTCTBUA NOBPEXAEHMIN Kabenen;

— NPOBEpPKaA OTCYTCTBUA MEXaHUYECKUX NOBPEXAEHNN BUANMBIX YacTel annaparTa;

— NPOTUPKA HaPYXKHbIX NOBEPXHOCTEN BbICOKOBO/IbTHOrO 6/10Ka CyXOl BETOLIbIO UM CMOYEHHOM B
cnupTe;

— KOHTPO/1b 33 COCTOAHMEM KOHTAKTHbIX MOBEPXHOCTEN BbICOKOBOILTHOIO BbIBOAA.

34 ExXemecAuHbI KOHTPO/Ib

34.1 K exxemecAYHOMY KOHTPO/IIO OTHOCATCA:

— npoBepKa (Npu HeobxoAMMOCTM — MOATAMKA) BUHTOB M TaeK 3NEeKTPUYECKUX COeANHEHUN,
PacnoNOXeHHbIX Ha 30NALMOHHOM KpbILKe BbICOKOBO/bTHOIO 6/10Ka;

— BbIAB/IEHME TEYM Macna Wu3-Nog M30JAALMOHHOM KpPbIWKN BbICOKOBOIbTHOrO 6/10Ka, npwu
HeobXxo4MMOCTM — NOATAXKKA OONTOB KPbILWKM.

3.5 EXXerogHbiii KOHTPO/Ib

351 K exxerogHomy KOHTPOJIKO OTHOCATCA:

— yAaneHne C KOHTAaKTHOM [OPOXKKU perynatopa HanpsxeHus (aBToTpaHchopmaTtop ny/bTa
ynpaB/ieHns) Harapa u oTX040B KOHTAKTHOrO MaTepmasia C MOMOLLLbIHO BOJIOCAHOM LLETKM;

— oTbop Npob TpaHCcHOPMATOPHOrO Macaa M3 BbICOKOBO/IbTHOTO 6/10Ka M onpeaeneHne 3HaYeHua
npobusHoro HanpaxeHua no FOCT 6581-75;

— NPOBEpPKa YPOBHA TPaHCPOPMATOPHOro macna.

3.5.2 MpobuBHOe HanpsA)KeHWe TPaHCPOPMATOPHOro Macsia [OMKHO ObiTb He Huke 35 KB (npwm
NCMNOJIb30BaHUN CTaHAAPTHOW METOAUKM MNPOBepKM TpaHcpopmaTtopHoro macna no FOCT 6581-75). Ecau
3HayeHWe NPOBUBHOIO HaMNpPAXKeHUA HUKe 35 KB, TO Macno HeoHXoAMMO 3aMeHUTb APYITMM CO 3HAYEHMEM
NPO6MBHOro HanpaXXeHMA He HuKe 50 KB.

3.6 MposepkKa, [0AMB UM 3ameHa TpaHcOPMATOPHOro macna
3.6.1 MpoBepKa M A0/AMB Macna OCYLWECTBAAETCA CAeaylowmm o6pa3om: BbIBEPHYTb NPOOKY M
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NPOBEPUTb YPOBEHDL TPAHCHOPMATOPHOIO Macsa. YpoBeHb TPAHCHOPMATOPHOrO Macna AOMKEH HAXOAUTLCA
Ha paccToAaHUM 2515 Mm OT HapyKHOM MJIOCKOCTM M3ONSLMOHHON MaHesn BbICOKOBO/IbTHOrO 6/10Ka. MNpwu
HeobxoAMMOCTU A0/MTb TpaHchopmaTopHoe macno T-750 FTOCT 982-80 c npobMBHLIM HaMnpsXKeHUem He
meHee 50 KB, nocne yero 3aBepHyTb NPOOKY.

3.6.2 3ameHa Mmacsa OCYLIEeCTBASETCA C/eaylolWmm obpasom: OTKPYTUTb 6OATbl NO NepumeTpy
N30NILMOHHOM KPbIWKK BbICOKOBONILTHOTO 6/10Ka, BbIBECUTb aKTMBHYIO 4YacTb M AaTb CTedb Macay B 6Hak
annapata. CiuTb CTapoe Macno M3 annapaTta, CyXOM BETOLbK BbITEPETb BHYTPEHHIOK MOBEPXHOCTb HaKa.
OunCcTUTb CTapbl repmeTnK € H6aka M U30NALMOHHOM KpPbIWKK. Y6eauTbca B OTCYTCTBMM TPA3M, Mblau,
MOCTOPOHHUX MpeaMeToB BHYTpM 6aka (npu HeobxoAMMOCTM MpoayTb CXaTbiM BO3gyxom). MNocne 3Toro
aKKYpPaTHO HAHEeCTM HOBbIM CMeunann3npPoBaHHbIN repMeTUK, NMOMECTUTb aKTMBHYIO YacTb annapaTta B 6ak,
TLWATENbHO 3aKPYyTUTb GOATbI MO NEepPUMETPY M30NALUMOHHON NOBEPXHOCTW, 3a/IMTb MAc/o, OTCAEXKMBas
ypoBeHb (n.n. 3.6.1).

3.6.3 Mocne 3anMBKM HOBOrO Macna, He 3aKpbiBasa 3a/IMBOYHbIX OTBEPCTWUI, CAErka MNoKa4dnBas
WCTOYHUK, A4aTb BO3MOXHOCTb BbIATW Ny3blpbKamM BO34yXa U3 annapaTa.

3.6.4 BkAtoyaTb annapat Nnocne 3a/IMBKM Mac/ioM He paHee, Yem yepes 24 yaca.

BHUMAHMWE: Nocne onepauuni no A0AUBY UK 3aMeHe Mac/a nepes BKAKUYEHUeMm
annaparta nopg HanpsaXeHue Heob6xo4UMO BblaeprKaTb BpeMeHHO NPOMEXKYTOK He
meHee 24 yacos!

3.7 MpoBepKa npeaenos Aonyckaemoii 0CHOBHOM OTHOCUTE/IbHOW NOrPEeLLIHOCTY NPU USMEPEeHUn
BbIXO4HOr0 HanNpPAXeHUs U TOKa

3.7.1 MpoBepKy NPOBOANTbL B COOTBETCTBUM C METOAMKOM nosepku M1 64708-16.

3.7.2 MpoBepKy Npomn3BOAMTbL OAMH pa3 B ABa rofa UM Noc/ie PEMOHTA.

3.8 DeiicTBMA B 3KCTPEMA/IbHBIX YCNOBUAX

3.8.1 OTKas cucremol ynpasaeHus

B cnyyae BO3HMKHOBEHMSA aBapUMHOM CUTyaL MK HEOBXOAMMO OTK/IOYMTL annapaT C MOMOLLbIO KHOMKK
aBapuUMHOro oTKAtoYeHMa (nos. 6, puc. 3). locne ycTpaHeHWs aBapuUMHON CcUTyauum Heobxoammo
NpPoaHanM3MpoBaTb MPUYMHY €e BO3HWKHOBEHWA, MpeAoTBPaTUTb AafbHelllee ee MNosBJEHWE M BHOBb
BK/IOYMTb annapar.

3.9 OcobeHHOCTH ncnonb3oBaHUA AopaboTaHHOro Usaenus
3.9.1 Mocne npoBefAeHMA PEMOHTHbIX PaboT anmapaT NOANEXWUT MOBEPKE COMMacHO MeToAMKe
nosepku «AnnapaTtbl UCNbITAHUA AUINEKTPUKOB. MeToanKa NoBepKMU»
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4, TEKYLLWUIA PEMOHT

4.1 Obwme yKasaHun

411 TeKyLuit PEMOHT BbINO/IHAETCSA, Kak NPaBU0, Ha 3aBoOAe-M3roToBUTENE annapaTa.

4.1.2 PemoHTHbIe paboTbl HEOOXOAMMO NPOU3BOAUTL NPU OTKAKOYEHHOM OT NMUTALOLWEN CETU NY/bTE
ynpasaeHUa 1 3a3eM/IeHHOM BbICOKOBO/IbTHOM BbIBOAE annapara.

4.2 Mepbl 6e3onacHocTn
4.2.1  TeKywmit peMOHT annapata cneayeT NpoBoAmUTb C cobnogeHvem TpeboBaHWUI MNOXKAPHOWN
6e3onacHocTv no NOCT 12.1.004-91 n anekTpobesonacHoctv no NOCT 12.1.019-2017.

5. TPAHCMOPTUPOBKA U XPAHEHUE

5.1 TpaHcnopTUpOBKa annapaTta nNpou3BoAnTcA NtobbiIM BUAOM TPAHCMNOPTA B COOTBETCTBUU C
npasuIaMm NePeBO3KKU rpy30B, AeNCTBYOLWUMM Ha KOHKPETHOM BUAE TPAHCNOPTA.

5.2 TpaHcnopTMpoBKYy annapata B Awwmkax no FOCT 5959-80 cnepyer npowmssogmTb npwu
TeMnepaType OKpyKatoLlen cpeapl B gnanasoHe — oT muHyc 50 °C go natoc 50 °C.

5.3 MpeaenbHble MexaHU4YecKMe BO34eNCTBUA NPU TPAHCNOPTUPOBKE:

—4YKMCNO YyAapoB B MUHYTY — He bonee 80;
—MaKCMManbHoe yckopeHue — He 6onee 30 m/c?;
—MNPOAOMKUTENBHOCTb BO34ENCTBMA — He 6osiee 1 4.

54 XpaHeHWe annapaTta NpousBoauTb Mo ycaosmam xpaHeHunAa 2 TOCT 15150-69 Ha cKknagax
M3rotToBUTENSA U NoTpebutens.
5.5 YKnaZKy ynakoBaHHOrO anmnapata Ha TPaHCMOPTHOE CPeAcTBO MPOWM3BOAUTb TakK, 4TOObLI

WCKNTIOYUTb CMELLLEHME M HAKNOH annapaTta Npw TPAHCNOPTUPOBKE.
6. YTUNU3ALUUA

6.1 YTtunusauma annapara

6.1.1 Chuntb TpaHchOpMaTOpHOE MAC/NO M3 reHepaTopa BbICOKOBOALTHOIO B CMeELManbHy Tapy.
MpoBecTy yTUAN3aLmo ero B COOTBETCTBUM C TpeboBaHUAMMK, NpeabABaseMbIMU K yTuamsauum [CM no TOCT P
52108-2003

6.1.2 Pa3obpaTb annapaT Ha COCTaBHble YacTu. MNpoBeCTU YyTUAN3ALMIO COCTAaBHbIX YacTel annapaTta
no MOCT P 52108-2003.

7. KOMIMNMEKTALUUA AMNMNMAPATA
7.1 KomnnekT noctaBkM annapaTta npmeeaeH B Tabanue 2.
Tabnuua 2 - Komnaekrauma annapara
HaunmeHoBaHue Kon-Bo
1. NynbT ynpasneHua 1
2. B/IOK BbICOKOBO/1bTHbIM 1
3. Kabenb coegnHUTENbHbIN 1 (He meHee 3m)
4. Kabenb ceTeBOro nnTaHusA 1x1,5m
5. Kabenb 3a3emneHuns 2Xx3 m
6. MpoBoA BbICOKOBO/IbTHbIN AN1A COeANHEHMUA Ix3 m
NCNbITyeMOro Kabensa 1 BbICOKOBOJIbTHOTO 6/10Ka
7. KomnnekT aKcnyaTauMoOHHbIX 4OKYMEHTOB 1
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8. CBUAETENLCTBO O NPUEMKE

Annapat AUCT CHY 30 /36 / 60:

3aBOACKON HoMep 6/10Ka ynpaBneHua

3aBOACKOM HOMep 6/10Ka BbICOKOTO HanpPsiKEHUS COOTBETCTBYET TEXHUYECKUM
ycnosmam TY 4221-002-60532022-16, v npuU3HAH rogHbIM AN1A SKCNayaTaumu.

[JaTa Bbinycka

M.M. OTK

9. FTAPAHTUAHBIE OBA3ATE/IbCTBA

9.1 MN3rotoBuTeNb rapaHTMpyeT cooTeeTcTBMe annapata AUCT TpeboBaHMAM AeNCTBYOLLEN
TEXHUYECKON AOKYMEHTaUMK 1 Hopmam MY n NTB.

9.2 FapaHTUIAHbIV CPOK 3KCNyaTaumum annapaTta — 12 MecAueB Co AHA OTTPYy3KM NoTpebutento.

9.3 B nepunog, rapaHTUIAHOIO CPOKa 3KCMAyaTaLMM U3rOTOBUTEIb NPOU3BOAUT HeCnnaTHbI PEMOHT
060pyA0BaHMA, BblleAWero U3 CTpos, NPW YCN0BMM, YTO noTpebutenem He OblAM HApyLEHbl NpaBuaa
aKcnayaTaumu.

9.4 FapaHTMA He pacnpocTpaHAaeTca Ha obopyaoBaHWE C  MeXaHWYecKMMK  aedeKkTamu,
NONYYEHHbIMW B pe3ynibTaTe HeBPEXKHOMN TPAHCNOPTUPOBKM, SKCMAYaTauUm U/ mnm obpaLLeHums.
9.5 FapaHTUA He pacnpocTpaHAeTcA Ha 060pyA0BaHME, ero COCTaBHbIE YacTW U NPUHAANEKHOCTM C

HapPYLIEHHbIMM  33aBOACKMMW MNOMBaMKM, C/lefamu  BCKPbITUA, CaMOCTOATE/IbHOrO pPemMoHTa  W/wunam
MoaunduKaumm notpebuTenem o6opyaoBaHNA, €r0 COCTaBHbIX YacTe U NPUHAANEKHOCTEN.

9.6 FapaHTMA He pacnpocTpaHseTcs Ha 060pyaoBaHME, CMOHTMPOBAHHOE B CTalMOHapHble
aBTOMaTM3MPOBaHHbIE W HE aBTOMATM3MPOBAHHbIE CTEHAbl, MNEepPeaBUNKHble  3/1IeKTPOTEXHUYECKME
nabopaTtopum, B TOM YnC/E C UCMONb30BAHMEM AONONHUTENIbHOM KOMMYTALMKM KaK NO LEensaM NUTaHKUA, Tak 1
MO BbIXOAHbIM Lienam 6e3 NMCbMEHHOTO COr1acoBaHMA C U3rOTOBUTE/IEM.

9.7 Mo UCTeYEHUN rapaHTUIMHOIO CPOKa U3roTOBUTE b OCYLLLECTBIAET CEPBUCHOE 0BCNYKMBAHME MO
0TAENbHOMY A0r0BOpY.
9.8 MpeTeH3nn NpeabABAAIOTCA NPEANPUATUIO — U3rOTOBUTEIO MO aapecy:

000 «bpucdHepro», r. MocKksa

124460, r. MockBa, r. 3eneHorpaa, MaHpmnnosckuii npocnekT, gom 10, nomeuteHme |, KomHaTa 13,
3TaX 2;

Ten.: (499) 732 22 03, 734 96 39, 734 94 59

http://www.bris.ru

E-mail: mail@bris.ru
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10. CBEAEHWA O NOBEPKE

10.1 MepBMYHAA UM NepuoaMYecKMe MNOBEPKU MNPOU3BOAATCA OpPraHamMu rocyaapCcTBEHHOWM
METPONIOTMYECKOM CNYXKObl MAN AKKPEAUTOBAHHLIMW METPOJIOTMYECKMMU  CNYXKOaMKU  IOPUANYECKUX NN,
cornacHo 1P.50.2.006-94. MNeproanyeckas noBepKa NponU3BOAUTCA HE pexKe O4HOro pasa B 4Ba rofa, a TaKKe
nocse pemMoHTa.

10.2 MonoXKutenbHble pPesy/bTaTbl FOCYAAPCTBEHHOM MEPBMYHON W MEPUOANYECKON MNOBEPKU
0bOPMNAOT 3aNUCbI0 B PYKOBOACTBE MO 3KCM/yaTalMM M OTTUCKOM NOBEPUTENbHOIO KielmMma Uam BblaaeTca
CBMAETENBCTBO O MOBEPKE UM 3aNNCh O NOBEPKe BHOCUTCA B eAnHbIN peecTp PTUC « APLLNH».

10.3 MoBepKa annapaTtos NPOBOAMTCA B COOTBETCTBMM C METOAMKOM NOBEPKM «ANMNapaTt UCMbITaHMA
ananektpukos AUCT. MeToguKa NOBEPKU».

Annapatr AUCT CH4Y 30 /36 / 60:
3aBOACKOM HOMep 610Ka ynpasaeHus
3aBOACKOM HOMep 6/10Ka BbICOKOTO Hanps»KeHus

NPOLEN NEePBUYHYIO NOBEPKY M MPU3HAH FOAHbIM K 3KCNyaTaumum

[aTa nosepKu

M. .
(Knenmo) FocynapcTBeHHbIN
noBepuTeNb
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11. NPOTOKO/ NPUEMO-CAATOYHbIX UCMbITAHUIA

11.1. MpoTOKON NPUEMO-CAATOYHBIX (3aBOACKMX) UCMbITAHMI BblAAETCSA B COOTBETCTBUM C popmoli 1
no TpeboBaHMIO 3aKa3unKa.

®dopma 1. MpoToKOAN 3aBOACKUX UCMIbITAHUN

HanmeHoBaHue 060pyaoBaHuA: 3as. Ne

MpoeepKa GpYHKLUMOHUPOBAHUA

Ne n/n KoHTponupyemblit napametp 3aknoueHue
1 Hannuune nnom6
2 BHewwHWI BMA,
3 CpabaTtbiBaHMEe KHOMOK
4 CeeyeHune MHANKATOPOB
5 OTKNOHEeHne CTpesioK
6 MepeKkntoyeHne nepeMeHHOro/BbiNPAMAEHHOIO POA0B TOKa
7 CpabaTbiBaHWe pa3pAAHON LITAHTU
MpoBepKa noKasaHuit NpMbopoB B perKume BbINPAMIEHHOr0 HanpAXXeHUa
C KoHAeHcatopom C=0,1 mKkP
MNocroAHHOE
HanpaxeHue flocrosnHoe MorpewHocTb MorpewHocTb MorpewHoOCTb

HanpsaxeHue U KBL,

(<3%), kB peanbHas, KB peanbHasn, %
amnautyaHoe, KB

amnautyaHoe U
AUNCT, kKB

MpoeepKa NnoKasaHuii NpubopPoOB B peKume NepemMeHHOro HanpsaXKeHus

MorpewHocTb MorpewHocTb MorpewHoOCTb

U AUCT peiicTts.KB U KB UcTB.KB
AecTB.K L, aeucrB.K (s 3%), kB peanbHas, KB peanbHas, %

MpoBepKa NoOKasaHMi1 TOKa B pe}KMme BbINPAMAEHHOr0 HanpaXeHus
c KoHgeHcatopom C=0,1MK®P, RH=1 MOm

MocTroaHHOEe
Tok AUCT, HanpsaeHue Tok KBL,
Hanpsa)eHue MorpewHocTb MorpewHocTb MorpewHocTb
MA, KBL, KB, cpegHee,
amnauTyaHoe (< 3%), kKB peanbHas, mA peanbHan, %
AVCT. kB cpeaHee cpeaHee MA
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MpoBepKa NoKasaHWi1 TOKa B peXKMme nNepemeHHOro Hanpa)KeHua npu Harpyske RH=0 Om

U
AUCTpeiicTB.KB

Tok AUCT
aencts.mA

Hanp.KBL,
nencts.KB

Tok KBL,
AUCTB.MA

MorpewHocTb
(<3%), kB

MorpewHocTb
peanbHasa, mA

MorpewHocTb
peanbHasn, %
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NPUNOXKEHUE 1. PEKOMEHOALUWN NO 3A3EMJIEHUIO.

BHUMAHUE! OpgHOM wu3 NpUYMH BbLIXOAA U3 CTPOA YCTAaHOBKU MOXKeT ObiTb
HenpaBw/ibHOe 3a3em/ieHUe Ny/nbTa ynpasneHus. TOUKa 3a3emaeHua NyabTa AO0/XKHA
6bITb BbiIBpaHa Takum 06pasom, UTO6bl Uepe3 Hee He NPoXoanuaun paboume Tokn o6beKTa
ucnbiTaHuii. Ha puCyHKax nNoOKasaHbl MNpaBWbHbie U HenpaBWIbHble BapUAHTDI
NOAKNIOYEHUA 3a3eM/IeHUA NYNbTa yNpaB/eHuUA.
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[TynbT ynpasneHus

BapuaHT 1. 3a3emneHue nynbTa, BbICOKOBONLTHOrO TpaHcpopmaTopa W
0b0beKTa UCMbITAaHUA NPOM3BOAUTCA OTAENbHbIMU MNPOBOAAMM K  LUMHE
3a3emneHuns. Mo»KHO nogKAo4YaTh 3TU NpoBoAa K WKMHe B 0A4HOM ToYKe. Camblii
npaBuUbHbINA cnocob 3a3emaeHus.

21


http://www.bris.ru/
http://www.kyoritsu.ru/

+7 (499) 732-22-03 | www.bris.ru | www.kyoritsu.ru

- . :
: LLnHa
: 3a3eMIeHus
O6beKT :
N - UCMbITAHUM
F T
B/B
Ornok

cron

A
° MA $ Bane kB o ©
ANNAapar wenuTanss avanexypuxce AUCT <40

[MynbT ynpaBneHus

BapuaHT 2. 3a3emsiieHMe NynbTa, BbICOKOBOJLTHOrO TpaHchopmaTtopa W
0bbeKTa WCMbITAaHMN MNPOM3BOAUTCA B OOHOW TOYKE, KOTOpaA MNOTOM
NOACOeAMHAETCA K WKWHe 3a3emaeHua. [JonycTUmbIN, HO HE CaMbli NyyLlIuin
cnocob 3asemneHus.
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BapmnaHt 3. CoBeplieHHO HeaonyCTUMbIA BapuaHT 3a3emaeHus. [pwu
npoboe TOK KOPOTKOro 3aMblKaHMA YBE/IMYUT NOTEHLMAN 33a3EMNEHUA NYNbTa
ynpassieHnAa n nyabT no4uth co 100% BEepoATHOCTLIO BIMAET U3 CTPOA.
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BapunaHT 4. Hegonyctumbiv BapuaHT 3a3emaeHuns. Noxoxx Ha BapuaHT 1, Ho
NYAbT 3a3eMJ1IEH Ha NYTU NPOTEKAHUA TOKA KOPOTKOrO 3aMblKaHUA. BepoATHOCTb
BbIXO4a M3 CTPOA TaKXKe BbICOKA.
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