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Hacrosinmuii craHmapT pacnpocTpaHseTcsi Ha IUIABKHE MPEIOXPAHUTENN Ha HOMHHANbHBIA TOK oT 2 mo 2500 A, HOMHHAIbHOE
HanpsbkeHue nepemenHoro toka 10 1000 B u mocrosHHoro toka no 1200 B, ycranaBnuBaeMble B KOMILUICKTHBIE YCTpOMCTBa H
HpeJHa3HAYCHHBIC JUIS 3aLUThI NIPU NEpPerpy3Kax M KOPOTKUX 3aMbIKAHMAX CHJIOBBIX M BCHOMOTATENBHBIX LENEH 3JIEKTPOYCTAHOBOK
HPOMBILIICHHBIX MPEUIPUATHH, OOIECTBEHHBIX W XWIBIX 3/1aHUH, M3rOTOBIISIEMbIE JUI HYXJ HAPOJHOTO XO3SHCTBA M 3KCIOPTA U
HOMUHaIbHOE HanpsikeHue 10 3000B st a1y Thl HOIYIIPOBOJHUKOBBIX YCTPOUCTB.

Buger kmumatuueckux ucnoianenuii - Y3, YXJI3, T3, T5, M3, M4, OM3, OM4 o T'OCT 15150-69.

Cranpapt nosrHocTbio cootBerctByer CT COB 3242-81,Pexomenpanmsam COB no crangaprusauuu PC 5124-75,PC 5125-75,PC
5126-75 [Ty6aukaunsm MOK 269-1u MOK 269-4.

Tepmunsl, npumensieMsie B crangapre, coorBerctBylor ['OCT 17703-72,TOCT 18311-80,I'OCT 16504-81wu cmpaBo4yHOMY
IprIoXKeHuIo 1.

1. KNACCUDPUKALINA

1.1 IlpenoxpaHuTEN ITOIPA3AELIISAIOT:

O BHJY IUIABKUX BCTAaBOK B 3aBUCHMMOCTH OT AMaIia30Ha TOKOB OTKJIFOYEHMS Ha THIIBL:
0 -C OTKJIIOYAIOLIEH CIIOCOOHOCTBIO B IIOJTHOM JIMaNa30He TOKOB OTKJIIOUCHHUS;
a -C OTKJIIOYAIOLICH CIOCOOHOCTHIO B YACTH [IMana30Ha TOKOB OTKIIIOUCHHS;
10 BUJTY IUIABKUX BCTABOK B 3aBUCUMOCTH OT OBICTPOACHCTBHS:
HeObICTpoAeiCTBYOIIME (TUITBI a1 Q);

oeicTpoeiicTytomnue (tunsl aRu gR);

10 HAJIMYHUIO ¥ KOHCTPYKLH OCHOBAHHUSI:

C KaIMOPOBaHHBIM OCHOBAHHEM;

C HEKaJIMOPOBAaHHBIM OCHOBAHHEM;

0e3 OCHOBaHUS;

10 CHIOCO0Y MOHTaXa!

Ha COOCTBEHHOM OCHOBAaHHH,;

Ha OCHOBAHMSX KOMILIEKTHBIX YCTPOICTB;

Ha IIPOBOJIHMKAX KOMILIEKTHBIX YCTPOICTB;

10 croco0y NPHUCOCINHEHNUS BHEIIHUX TPOBOIHMKOB K BBIBOJIAM TIPEIOXPAHUTEIIS
C 3aJ{HUM TIPUCOCAUHCHHUEM;

C HepeTHUM IPUCOCANHEHUEM;

C IIEPEAHNUM U 3aXHUM (YHHBEPCAIbHBIM) IPHCOCANHECHUEM;

0 UHCTPYKIMH IJIABKOM BCTaBKH!

¢ pa300pHOiT IJTaBKO# BCTaBKO# (CO CMEHHBIMH IUIABKUMH JJIEMEHTAMH);

¢ Hepa30OpHOii JTaBKO# BCTaBKOH (C HECMEHHBIMH TUIABKUMH JJIEMEHTAMH);
[0 HAJIMYMIO yKa3aTelss cpabaThiBaHUs U OoiiKa:

C yKa3zareneM cpabaTbIBaHUS U OOHKOM,;

C yKasaresieM cpabaThIBaHUs;

¢ OOMKOM;



0e3 ykasareins cpabaTbIiBaHus U 00¥iKa;
0 HAJIMYHIO CBOOOJHBIX KOHTAKTOB:
€O CBOOOJHBIMYI KOHTaKTaMH;

0e3 CBOOOIHBIX KOHTAKTOB;

O KOJMYECTBY TIOJIOCOB:
OJJHOIIOJIIOCHBIE;

JIBYXIIOJIFOCHBIC;

TPEXIIOJIIOCHBIC.

2. OCHOBHbIE NMAPAMETPbI

2.1 HomuHanbHOE HaNpspKEHHUE MPEIOXPaHUTENel ¢ INIaBKUMU BCTaBKaMU THIIOB a U { CJIEyeT BIOUpaTh U3 psaa:
110, 220, 448 - 11 NOCTOSHHOTO TOKA;

220, 380, 66 - s IepeMEHHOTO TOKA.

HoMuHanbpHOE HanpshDKEHHE PeIoXpaHuTeNei ¢ ITaBKUMH BcTaBKkaMu TUIIOB aR u gR ciienyer BeiOupars u3 psja:
115, 220, 345, 440, 600, 750, 1000, 1200,13800, 300 - 1151 MOCTOSTHHOTO TOKA;

220, 380, 500, 660, 800, 1000, 1250, 1600028000B - 151 HEpEMEHHOTO TOKA.

HomuHanbHOe HanpshKeHne CBOOOAHBIX KOHTAKTOB CIIEAYET BHIOMPATh U3 psija:

110, 22@B - x5t TOCTOSTHHOTO TOKA,

220, 38 - st IepeMEeHHOT0 TOKa.

HomuHanbHOe HampspKeHHE HPEeJOXpaHHUTENs MPEACTaBIsAeT co00M HauMeHbllee 3HAUEHHE W3 HOMHHAIBHBIX HAMpPSKEHUH ero
yacTel: AeprKarens NpeloXpaHUTeNs U TUIABKON BCTABKHU.

Homunansuoe HAaIpsKCHUE IIPCAOXPAHUTEIIA CIICAYCT BhIpAXKaTh:

npu NMEepeMEHHOM TOKC - HeﬁCTByIOHIHM 3HAYCHUCM HepHOIIH‘IeCKOﬁ COCTaBHS[IOHIeﬁ TOKa CHHyCOHZ[aJIbHOﬁ q)OpMI)I HOMUHAITHHOM
YacCTOThI, IPU NOCTOSAHHOM TOKE IPYU HAJIMYHUH ITYJIbCAIUU - CDEAHUM 3HAYCHUEM.

2.2 HomuHanpHas yactoTta npegoxpanuresneii qomkaa coorserctsoBath 'OCT 6697-83.

2.3.HomuHansHBIH TOK IIpeIoXpaHnuTeNeil Ipu BepXHeM pabodeM 3HaUCHUN TEMIIepaTyphl BO3ayXa AojbkeH coorBercTBoBaTh ['OCT
6827-76.

HomMuuanbHbIE TOKH ciaenyer BbI6HpaTb U3 psiaa:

10, 25; 31,5; 63; 100; 160; 250; 400; 630; ;8Q000; 1250; 1600; 2000; 2508 - ans aepxareneil (MM OCHOBAHHA)
MIPEIOXPaHUTEIS,;

2; 4; 6,3; 10; 16; 20; 25; 31,5; 40; 50; 60; 800; 125; 160; 200; 250; 315; 400; 500; 630;;8@DO; 1250; 1600; 2000; 25@0-
JUIA IINTaBKHUX BCTABOK.

HomuHanbHBIH TOK IPeJOXPaHUTENS ONIPEASIIeTCSI HOMHHATIBHBIM TOKOM YCTaHOBJICHHOH B HEM IUIABKOM BCTaBKH.
HomuHanbHBIA TOK pegoXpaHNUTeNs, MIaBKOH BCTABKU U JIep>KaTeNs NPEeIoXPaHUTENs CIEAyeT BhIPakaTh!

NP MEPEMEHHOM TOKE - ACHCTBYIOLIMM 3HaYCHHEM MEPUOIMYECKOI COCTABISIONICH TOKA CHHYCOMIaIbHONH (OPMBI HOMUHAIBLHOMN
YacTOTBI, IPY MTOCTOSTHHOM TOKE IPU HATMYHUU MyIbCALUH - CPEIHUM 3HAUCHUEM.

HomuHanbHBI TOK JACpKaTeIid (I/IJ'II/I OCHOBaHI/ISI) MPCAOXPAHUTCIISL NPEACTABIACT c000#1 HarOOJIBIIHMIT HOMUHAJILHBIA TOK IIABKOM
BCTaBKH, KOTOpas Mpe€aHasHa4C€Ha JJid UCIIOJIb30BaHUS B HEM.



2.4. YcnoBHoe 0003HAa4YeHHE CEpHH M THIIOB MpENOXPAaHHUTENCH MOJDKHO OBITh YCTAaHOBIEHO B CTaHIAPTaX MM TEXHUYECKHX
YCIIOBUSIX HAa KOHKPETHBIE CEPUU U TUTIBI PEOXPAHUTENEH.

2.5.TIpumep 3anucH ycioBHOTO 00O3HAUCHUS NpPEJOXPAaHUTENeH NpH 3aKa3e U B JAOKYMEHTALMH JPYroro M3JEius JOKEH ObITh
YCTAHOBJIEH B CTAHAAPTaX MM TEXHUIECKHX YCIOBUAX Ha KOHKPETHBIE CEPUU U TUIIBI IPETOXPAHUTENCH.

3. TEXHWYECKUE TPEBOBAHUA

3.1.TIpenoxpaHuTEN U3TOTOBIISIOT B COOTBETCTBUH C TpeOoBaHMAMHU Hactosmiero cranmapra, [OCT 12434-83 T'OCT 24682-81,
CTQHIApTOB WJIM TEXHHYECKHX YCIOBHH Ha KOHKPETHBIC CEPMH W THUIIBI IPEIOXpPAaHHUTENCH; NpPEJOXpaHUTEIN Uil pPaioOHOB ¢
TponuueckuM kiumaTom - [OCT 15963-79 1t paiionoB ¢ xonoausm kimuMaroM - [OCT 17412-72 npenoxpaHuTesin B XHMOCTOHKHX
ucnonraenusix - FOCT 24682-81no pabounm depreixam, yTBEPIKACHHBIM B YCTAHOBICHHOM MOPSIIKE.

[Ipenoxpanureny, npeJHa3HAYEHHBIE IS KCIIOPTA, TOJDKHBI COOTBETCTBOBATH TAKKe TPEOOBAHUAM 3aKa3a-Haps1a BHEITHETOPTOBBIX
OopraHu3arui.

3.2.TpeboBaHus K KOHCTPYKIHH

3.2.1.T'abapuTHbIC, YCTAaHOBOYHBIC U NPUCOCAUHUTEIbHBIC Pa3Mephl NPEAOXPAHUTENCH, rabapuTHbIE pa3Mephl IUIABKUX BCTABOK U
JiepkaTenied MmpeoXpaHuTeNneil JOKHBI COOTBETCTBOBATh UEPTEXKaM, NMPHUBEACHHBIM B CTAaHAApPTaX WM TEXHHMYECKHX YCIOBUSIX Ha
KOHKPETHBIE CEPUH M THITBI IPEAOXPaHUTENEH.

3.2.2 BrewHuii BHJ NpeNoXpaHHUTeNel, MJIaBKUX BCTaBOK M Jepikareleld MOJDKEH COOTBETCTBOBATH KOHTPOJIBHBIM 0Opasiam,
YTBEP>KICHHBIM B yCTaHOBJIICHHOM HOPSIIKE.

3.2.3.Macca Hpe[[oxpaHI/ITeneﬁ HC JOJDKHA IMPEBbINIATh 3HAYCHUS, YCTAHOBJICHHOI'O B CTaHAAPpTaX WM TEXHUYCCKHUX YCJIOBUAX Ha
KOHKPCTHBIC CEPHUU U THUIILI HpeZ[OXpaHHTeHeﬁ.

3.2.4 KoHcTpyKuust IpefoXpaHuTeneil 1omKHa 00ecnednBaTh HX paboTOCIOCOOHOCTD B JTI000M IMOJI0KEHUH B IPOCTPAHCTBE, KPOME
MOJIOKEHUST MOJ IUIOCKOCTBIO 3aKpEIUICHMS, €CIM B CTaHAApTaX WIM TEXHUYECKMX YCJIOBHAX HA KOHKPETHbIE CEPHUU M THIIBI
npeJoXpaHuTeseil He yCTaHOBICHO KOHKPETHOE pabouee MOJI0KeHHUE.

3.2.5.CremneHp 3amuThl IpEeIOXpaHATENIEH OT BO3IEHCTBHUS OKPYXKAIOIIEH cpenbl ciaeayeT obecednBaTh 000I0UKON U BHIOMPATH 110
I'OCT 14255-69.

3.2.6. KOoHCTpyKIMS KOHTAKTOB IPEAOXPAHUTENS JODKHA 00ECIIeunBaTh IIPOYHOE YACP)KaHHE IUIABKOIl BCTABKM OT NEPEMELICHUS e
MoJ JeCTBHEM COOCTBEHHOTO BECAa U 3JIEKTPOJMHAMUUYECKUX CHJI, BO3HHUKAIOIIUX NPU TOKAaX MEPErpy3KH M KOPOTKOTO 3aMBIKAHUS, a
TaKOKe MPU JOMYCTUMBIX MEXaHMYECKHX BO3feHcTBHAX. IIpM 3TOM He MOIKEH TakkKe HAPYIIAThCS SNEKTPUUECKUN KOHTAKT MEXTY

OCHOBaHHUEM U JEp>KATENIEM IUIABKOW BCTaBKH, I€PKATENIEM IJIaBKOM BCTaBKH U IUIABKOW BCTABKOM, IUIABKON BCTABKOM M OCHOBAHUEM.

MexaHquCKon HM3HOCOCTOMKOCTh KOHTAaKTOB IUIABKOW BCTaBKH H JACpiKaTesd IMPCAOXPAHUTECIIA MHOJDKHBI YCTaHaBJIMBATh B
CTaHJlapTax U TEXHUYCCKUX YCJIOBUSIX Ha KOHKPETHBIC CCPUU U THUIILI HpeHOXpaHHTeHCﬁ.

3.2.7 OcHoBHBIE pa3Mepsl BEIBOAOB Hpenoxpanutenei - mo [OCT 21242-75.
3.2.8. BolBoabl IpemoXpaHuTeNell ¢ IUIaBKUMH BCTaBkamu TUmoB @R u gR, ycraHaBimBaeMbix 0€3 COGCTBEHHOIO OCHOBAHMSI

HEIIOCPEACTBEHHO Ha IPOBOJAHHKAX KOMIUIEKTHOTO yCTpOﬁCTBa, JOJIKHBI obecreunBaTh NPUCOCANHEHNE K HHUM MCEIHBIX WIHU
AJIFOMUHHUEBBIX TPOBOJHUKOB C KaOeTbHBIMM HAKOHEUHUKAMH HJIH IIHH C CEYCHHUEM B Ipeacaax:

[[D=63 - Ufno_m ]MM 2

[[125 - E)IHOM]M

BBIBOIBI OCTAIBHBIX MIPEJOXPAHUTENEH TODKHBI HOMYCKAaTh IPUCOSAMHEHNE BHELIHNX IPOBOAOB M Kabeseil ¢ quana3oHoM CeYeHHII,
ycranoBineHHbIX B TOCT 12434-83c y4yerom quamna3oHa HOMHHAIBHBIX TOKOB IJIABKUX BCTABOK Ka)JJOr'0 THIIOpa3Mepa.

- IS IIPOBOJIHHUKOB U3 MCIIHU U €C CILIABOB;

M - JUIA TIPOBOAHUKOB U3 &JIIOMUHUA U €TI0 CIIaBOB.

3.2.9. [InaBkue BCTaBKH Hpe;[oxpaHI/ITeneﬁ C HAIIOJIHUTCJICM JOJIKHBI OBITh TIOJHOCTBIO 3AIOJHEHBI HAIOJHHUTEIEM H HX
KOHCTPYKIIYA JOJDKHA UCKIIIOYATh BO3SMOXKHOCTD YTCUKHN HAIIOJIHUTEIIA IPU TPAHCIIOPTUPOBAHUHN U SKCILTyaTalluu MPEAOXPAHUTCIIA.

3.2.10.KoHcrpykuus aepxkatens (WIM OCHOBaHUS) IPEIOXPAaHHUTENs IOJDKHA 00eclieYrBaTh HEBO3MOXKHOCTH YCTAHOBKHM B HEM
TUIaBKHX BCTABOK Ha HOMHHAJIbHBIE TOKH 00Jiee HOMUHAIBHOTO TOKA OCHOBAHUS.

3.2.11 KoHCTpyKuust IpeIoXpaHuTelisi JOKHA 00ecnedrBaTh ero MOHTaX 03 NPHMEHEHHS CIeLUATLHOI0 HHCTPYMEHTA.

3.2.12I[ep>1<a’renb MPCAOXPAHUTECIIA U IUIaBKasl BCTaBKa JOJIKHBI OBITH CKOHCTPYUPOBAHBI TAKUM 06pa30M, 4TOOBI IpHu HENPEPHLIBHOM
MMPOIMYCKaHN HOMUHAJIBHOI'O TOKa IpHU yCTaHOBJ’IeHHOﬁ B IpEeAOXpaHUTEIIC IJIAaBKOW BCTaBKE HA HOMHHAIBHBIN TOK, paBHbIﬁ



HOMHUHAIIBHOMY TOKY JIepKaTellsl PeJOXPaHUTeNIs, TeMIIepaTypa YacTell MpeloXpaHUuTellsl He MPEeBbIIIana JOMyCTHMBIX 3HAYCHHI.
3.2.13I1naBkas BcTaBKa JODKHA OBITH CKOHCTPYHUPOBaHA TAaKUM 00pa3oM, 4TOOBI OHA MOTJIA!

HEMpPEePhIBHO MPOIYCKAaTh IOCTOSHHBIH W HEPEeMEHHBIH (IPH HOMHHATBHOM YacToTe) TOK JIO0Oro 3HA4YeHHs, HO He Oonee
HOMUHAJIBHOTIO;

BbIICPKMBATh HOPMUPOBAHHBIC LIUKIIMYCCKUC TOKOBBIC HArPY3KH,

OTKJTIOYATh 3JIEKTPHUYECKYIO LIeMb B TEUYEHHE BPEMEHH, HE MPEBBINIAIOIIEM YKa3aHHOE Ha BPEMS-TOKOBOM XapaKTEpHCTHKE
OTKJIIOYEHHS; TIPH 3TOM IMPEAYTOBOE BPEMS JOIKHO OBITh HE MEHBIIIE YKA3aHHOTO Ha MPEINyTroBOi BPEMsI-TOKOBOH XapaKTEepUCTHKE;

o0ecneynTh HEIUIaBIICHNE TIABKOTO 3JIEMEHTA IPH JTI000M TOKE, PABHOM M MEHBIIIEM YCIOBHOTO TOKA IUIABICHHS;
obecnedynTh MUIaBJIeHNE TIABKOTO AIIEMEHTA IIPH JII0OOM TOKE, pABHOM MJIH MPEBHIMIAIONIEM YCIOBHBIN TOK IIABICHHUS,
BBLIEPKUBATh [IEPErPY3KU B COOTBETCTBHUHU C NIEPErPY30UHON XapaKTEPUCTUKOM.

3.2.14 TlpenoxpaHuTen JODKHBI ObITh CKOHCTPYMPOBAHBI TaKMM 0Opa3oM, YTOOBI OTKIIIOYATH AJIEKTPUYECKYIO LeNb MPU TOKAX
OTKJIIOYCHMS B HpeeNnax: OT YCJIOBHOIO TOKa IUIABJICHUS - Ul NpEeJOXpaHUTeNeil ¢ IUIaBKMMM BCTaBKaMH THIIOB M R mmm or
HAUMEHBILETO TOKA OTK/IIOYCHHS, YCTAHOBJICHHOTO B CTaHAAPTaX MWJIM TEXHMYECKUX YCJIOBHAX HA KOHKDPETHBIC CEPUM M THIIBI
IIPeIOXPaHUTEIICH, IS IPEAOXPAHUTENESH C INIABKMMH BCTaBKaMU THIIOB a U aR - 10 HanGoIbIIero TOKa OTKIIOUECHS.

3.3.TpeboBaHus K 2IEKTPHUESCKUM ITapaMeTpaM U XapaKTepPHCTHKAM

3.3.1.CocraB 37eKTpUYECKUX NapaMETPOB U XapaKTEPUCTHK MPEIOXPAaHUTENEH, IUIaBKUX BCTABOK M Aep)KaTeleil IpeoXpaHnuTee,
YCTQHABIMBaEGMbIX B CTaHAApTaX WIM TEXHHUYECKMX YCIOBHSX HA KOHKDETHBIE CEpHM M THUIIBl HpeIOXpaHuTelel, OJDKeH
COOTBETCTBOBATH MEPEUHIO, IPUBEICHHOMY B 003aTEJIbHOM NPHIIOKEHUH 2.

3.3.2.Pabourie TOKH MpEAOXpaHUTEICH MPU TEMIIEPaType OKPYXKAIOMIET0 BO3AyXa, OTIUYHOW OT BEPXHErO pabdovero 3HAuCHHS,
MOTYT OTJIMYATHCSI OT 3HAUCHHH HOMUHAJIBHBIX TOKOB, MPHBEICHHBIX B 1. 2.3,UX NODKHEI BBIOHpaTh U3 psjga R40mo 'OCT 8032-84u
YCTaHaBIMBATh B CTAHAPTAX WIH TEXHHYCCKUX YCIOBHUSIX Ha KOHKPETHBIC CEPUU U THITHI IIPEIOXPAHHUTEIICH.

3.3.3.Paboune HampspkeHHsT M TOKH Hpenoxpanuteneid npu pabore na Bbicote cBbime 1000 M Hag ypoBHEM MOpS JIOJDKHBI
yCTaHABIMBATh B CTAHIAPTaX WIH TEXHUYECKUX YCIOBHAX Ha KOHKPETHBIC CEPUH WM THIBI MPESTOXPAHHUTENEH B COOTBETCTBUM C
PEKOMEHIYEMbIM IPHUIOKEHHEM 3.

3.3.430ms1us pegoxXpaHuTeneii JomKHa cooTBeTcTBOBaTh TpeboBanusm ['OCT 12434-83.

HJ’IS{ npenoxpaHHTeneﬁ, OKCIUTYaTUPYEMBIX Ha BBICOTC CBBILIC 1000m HaJl YPOBHEM MOPs, 3HAYCHUC HUCHBITATCIIbHOTIO HAIPAXKCHUA
OIPEACIIIOT B COOTBETCTBUU C PEKOMCHIYEMBIM IMTPUIIOKECHUEM 3.

3.3.5/JomycTuMble TemIiepaTypbl HarpeBa yactei mpeaoxpaHuTesst 10JDKHbI cooTBeTcTBoBaTh 'OCT 12434-83.

Temmeparypa KOHTAaKTHOTO COEIMHEHMS BBIBOJA MPEAOXPAHHUTEN C IUIaBKUMU BCTaBkaMu TurnoB aR u QR ¢ BHemHuMun
npoBoaHUKaMu He JoypkHa npesbimate 130 T. IIpu 3ToM Harpysky npeJoXpaHHUTENs B 3aBUCUMOCTH OT TEMIIEPATypPhl OKPYKalolen
cpelbl IMPU E€CTECTBEHHON KOHBEKIMU OKPYXKAIOWIEr0 BO3[4yXa, OT CKOPOCTU OXJIAXAAIOIIEro BO3[yXa IpH HPUHYAUTEILHOM
OXJIAXKICHUH TIPEIOXPAHUTEIIS, OT CEUCHNUS ITOJBOISIIUX ITPOBOJHUKOB BHIOMPAIOT B COOTBETCTBUH C PEKOMEHIYEeMBIM ITPUIIOKEHUEM 4.

3.3.6.HomuHanpHbIC TOTEPH MOLIHOCTH IUIABKOI BCTaBKM HE JOJDKHBI IPEBBIIIATh 3HAUCHMH, YCTAHOBIEHHBIX B CTaHAApTax MM
TEeXHUYECKHX YCIOBUSIX HAa KOHKPETHBIE CEPUHU U TUIIBI IPEJOXPAHUTENEH.

B cTanmapTax mim TEXHHYECKUX YCIIOBUSIX Ha KOHKPETHBIC CEPUH M THIIBI IPEIOXPaHHUTENeH ¢ IJIaBKUMU BCTaBKaMu TunoB aR u gR
JIOJDKHBI YCTaHABIMBATh 3aBUCHMOCTh HOMHHAIIBHBIX ITOTEPh MOIIHOCTH IUIAaBKOH BCTaBKU OT pabouero Toka B auamnazone ot 50 mo
100%mnomuHansHOrO ToKa mim uis 3uadeHuii 50, 63, 81 100%HoMUHAIBHOIO TOKA.

3.3.7.YclioBHBIC TOKH IUIABJICHNUS, HETUIABIICHHS M YCIIOBHOE BpEMsI IUTABKUX BCTABOK THITA J JOJKHBI COOTBETCTBOBATh YKa3aHHBIM B
Tabn. 1. J[ns miaBkuxX BCTaBOK Ha HOMHHATBHBIN TOK O0osiee 1000A 3HaueHHUs yCIOBHBIX TOKOB M BPEMEHH JIOJDKHBI OBITh YCTaHOBJICHBI

B CTaHAapTax WiIN TEXHUYCCKUX YCIOBUAX Ha KOHKPETHBIE CEPUUN U TUIIbI npenoxpaHHTeneﬁ.

Tabmuma 1

HomunansHEIA TOK
rperoxXpanurens, A

OtHomeHue YCJIIOBHOI'O TOKa
HCIUIaBJICHUS K HOMUHAJIbHOMY

OrtHomeHNE YCJIOBHOT'O TOKa
IJIaBJICHUS K HOMHUHAJIbBHOMY

VYcnoBHOE Bpems, 4

Jo 4

1,5

2,10




Cs. 410 10 1,5 1,90 1
"10" 25 1,4 1,75 1
" 25" 63 1,3 1,60 1
"63" 100 1,3 1,60 2
" 100 " 160 1,2 1,60 2
" 160 " 400 1,2 1,60 3
" 400 " 1000 1,2 1,60 4

Jnst mmaBkuxX BcTaBOK THIOB a, aR m R 3HaueHMs ycIOBHBIX TOKOB M BPEMEHH CIIIyeT yCTaHAaBIMBaTh B CTAaHIApPTaxX WIH
TEeXHUYECKHX YCIOBUSIX HAa KOHKPETHBIE CEPUU U TUIIBI IPEJOXPAHUTENEH.

3.3.8.HaubospImast oTKIIOYAOMIAst CIIOCOOHOCTh MPEIOXPAHUTENICH TO/DKHA XapaKTepU30BaThCsl HAUOOJBLUINM TOKOM OTKIIFOUCHHUSI.
TOKH OTKITIOYEHHUSI JOJDKHBI OBITH BBIPQ)KCHBI: Ha MEPEMEHHOM TOKE - ACHCTBYIOLINM 3HAYCHHEM MEPUOIMISCKOM COCTABILIONIEH TOKa
OTKJIFOYCHHS] HOMUHAJIBHON YaCTOThI, Ha IOCTOSHHOM TOKE - HAanOOJIBIIMM 3HAYCHHEM TOKA OTKIIFOUCHHSI.

Hanmenbpimii TOK OTKJIFOUCHHS TOJDKEH OBITH He OoJiee YCJIOBHOI'O TOKa IIaBJICHUS IS Hpe;[oxpaHI/ITeneﬁ C IUIaBKMMU BCTaBKaMH
THIIA a U HEe OoJiee TOKa, IPpU KOTOPOM BpEMs IUIABJICHUS IUIABKOI'O 3JIEMEHTA HE IMPCBLIIIACT 30 C, 1A HpeHOXpaHHTCHeﬁ C IIJIaBKUMHU

BCTaBKaMH Tuma aR.

3.3.9.IIpenoxpaHuTeny JOHKHBI OTKIIFOYATh JIEKTPUIECKYIO LETh TPH BO3BPAILAIOLIEMCsT HAMPSHKCHHH, KO UIIMEHTe MOLTHOCTH
U MOCTOSTHHOM BPEMEHH, YKa3aHHbIX B Ta0J. 2.

Bo3MmoxxHOCTB pa6OTLI Hpe;[oxpaHI/ITeneﬁ Ipu ApYyrux napamMeTpax 3allliacMbIX JICKTPUICCKUX mernen JO0JIDKHA OBITh YCTaHOBJICHA
B CTaHZapTax U] TEXHUYICCKUX YCIIOBUSX Ha KOHKPECTHBIC CCPUU U THUIIbL Hpel[OXpaHHTeIIeﬁ.

Tabmuma 2

TOK OTKJIIOUEHUS, Koa¢durpent momHoCTH, ITocrosiuas Bo3sBpararoneecs: HarpspKEHHeE,
KA HE MeHee BpPEMEHH, MC, % HOMMHAJILHOTO,
He Oostee He 0oJiee
Jo 10 0,3
Cs. 1010 20 0,2 20 110
" 20 0,1

3.3.10.Bpemsi-ToKOBbIC XapaKTEPUCTHKH - HPEIAYroBas U OTKIIOUCHUS - JOJDKHBI YKa3bIBaThCs HPH TEMIIEPATYPE OKPYKAIOLIETO
Bo3ayxa (25210)TC u ObiTh mpencTaBieHsl B JOrapu(MHUECKOM MaciuTabe, MpH 3TOM MO OCH abCIHMCC JOJDKHBI OBITH OTIIOKCHBI
3HAYCHHS] TOKA OTKIIIOYCHHS, a [0 OCH OPIAMHAT - HAMMEHBIINE 3HAYCHHS BPEMEHM MPEATYroBOro M (WiM) HauOONbLINE 3HAYCHUS
BPEMEHH OTKIIOUeHHs npexoxpanurens ceoie 0,1c.

PeKOMeHIIyeMOC OTHOLIICHUE pasMepa AC€Ka/ MIKaJIbl TOKa B IIKaJI€ BpEMCHU 2:1.

Pasmepsr gexan orapupMUYecKUAX KAl s MPEACTaBICHHS XapaKTePUCTUK JIOJDKHBI BRIOUpaThes U3 psaga: 2; 2,8; 4; 5,6; 8; 11,2;

16 cm; Hanboee MpeIOYTHTEIHHBIMH SBISIFOTCS pa3Meps! 2,81 5,6 cMm.




3.3.11./]ns mmaBKUX BCTABOK THIMA (J HPEAAYrOBBIC BPEMs-TOKOBBIE XapaKTEPUCTHKH HE JOJDKHBI BBHIXOIUTH 3a HPEAEIbl IPAHHUIL,
yKa3aHHBIX B Tabx1. 3.

Jlnst niaBKMX BCTABOK HA HOMUHANBHBIA TOK MeHee 16 u 6onee 1250 A rpaHHIbI PEIAYTOBBIX BPEMs-TOKOBBIX XapaKTEPUCTHK HE
HOPMHPYIOT.

3.3.12Ileperpy3o4Hast CrIOCOOHOCTB IUIABKUX BCTAaBOK TUNOB aR u gR momkHa 3amaBaThes psiioM TOYEK YCIOBHOH IEperpy30dHOit
XapaKTepUCTUKY, YKa3aHHBIX Ha rpaduke BpeMsI-TOKOBOH XapaKTepUCTHKH JuIs quana3ona BpeMenu oT 0,010 120c.

MeToJ OCTPOEHUS YCIOBHOM Neperpy304HOi XapaKTEePUCTUKU NIPUBE/CH B CIIPABOYHOM IPUIIOKEHUH 5.
[InaBkue BctaBku THIIOB aR M QR HOMKHBI OBITH PACCUMTAHBI A IKCIUIyaTallMH B PeXUMaxX LUMKIMYecKUX Harpy3ok mo I'OCT
18142.1-85T'OCT 26830-86uin B Apyrux pexuMax, YCTaHABINBAEMBIX B CTAHAApTaX WIM TEXHHIECKHX YCIOBHUSIX HAa KOHKPETHBIC

CEpHHU U TUIILI Hpel[OXpaHHTeHeﬁ.

IInaBkwe BcraBkm THOB AR M QR He MOMKHBI OTKIIOYATh DJIEKTPUUSCKYIO LENb NPH INPOTEKaHWH Toka, pasBHoro 110%
HOMHHAJIBHOTO, B TeueHue 1 4.

3.3.13IIpomyckaeMbie TOKM MPU OTKIIOYEHUH IPEIOXPAHUTENIEM IICKTPHICSCKOHN e C IapaMeTpaMH, yKa3aHHBIMH B Tabl. 2, He
JOJDKHBI OBITH 60JIee MPUBEICHHBIX HA XapaKTEPHCTHKE MPOIYCKAEMOro TOKa.

Tabmuma 3
A
HOMHHaHLHLvH“A TOK 3Ha4YeHHe TOKa JUIsl PEIULyrOBOr0 BPEMEH!
IUIABKOT
BCTaBKHU 10 ¢ u 6omee 5 ¢ 1 MeHee 0,1c
MHHHMMAJIbHOE MaKCHMaJbHOE MHUHHUMAJIBHOE MaKCHMaJIbHOE
16 33 65 85 150
20 42 85 110 200
25 52 110 150 260
315 75 150 200 350
40 95 190 260 450
50 125 250 350 610
63 160 320 450 820
80 215 425 610 1100
100 290 580 820 1450
125 355 715 1100 1910
160 460 950 1450 2590
200 610 1250 1910 3420




250 750 1650 2590 4500
315 1050 2200 3420 600

400 1420 2840 4500 8060
500 1780 3800 6000 10600
630 2200 5100 8060 14140
800 3060 7000 10600 19000
1000 4000 9500 14140 24000
1250 5000 13000 19000 35000

XapakTepucTHKa IpPONYCKaeMOro TOKa IOJDKHA HPUBOAWTHCA IPU HOMHHAJIBHOH YacTOTE, BO3BPAILAIOLIEMCS HAIPSDKCHHH,
K03 GHIIIEeHTe MOITHOCTH, YKa3aHHBIX B TaOI. 2.

XapaKTepI/ICTI/IKa OpoIryCKaeMoro Toka JOJIKHa OBITH npeacraBlicHa B JIOFapI/I(i)MI/I‘{eCKOM MacmTa6e, opu 3TOM IIO OCH a6cu1/1cc
JOJIKHBI OBITh OTJIOXKEHBI 3HAYCHHS TOKA OTKJIFOYCHHUSA, a 10 OCHU OpAUHAT - HanOO0JIbIINE MIHOBEHHBIC 3HAUCHUS IpOITyCKaeMoOro Toka

(cm. cnipaBouHOE TpHTOKeHUE 6).

3.3.14 3nauenue unrerpana J[Hkoyis OTKIIOUEHHS MPEJOXPAHUTEIEM JIEKTPUUCCKUX LIENei He JODKHBI ObITh 0OJIblIe, a 3HAYCHUS
unTerpana J[Hxoyis npeaayroBoro He JOJDKHbI ObITh MEHbIIIE IPUBEACHHbBIX HA COOTBETCTBYIOLIMX XapaKTEPHCTHKAX.

Xapakrepuctuka uHTerpaia JKoyns JOJDKHA MPUBOAUTHCS JJIS 3HAUEHUH TOKOB OTKJIIOUEHHUS! OT TOKa, MPU KOTOPOM MpEeayroBoe
Bpemst Ha nipesbimaet 0,1 ¢, 10 Toka HAMOOIBIIECH OTKITFOYAIOIICH CITIOCOOHOCTH.

XapaKTpI/ICTI/IKa HUHTErpaia ﬂ)KOYJISI JO0JIDKHA OBITH MpeacTaBlicHa B JIOFapI/I(i)MI/I‘{CCKOM MacmTa6e, 1IpHU 3TOM I10 OCH a6CL[I/ICC JOJIXKHBI
OBITh OTJIOXKEHBI 3HAUEHHS TOKA OTKJIFOYEHUS, a 10 OCHU OPAUHAT - 3BHAYCHUA NPEAAYTOBOTO UHTErpajia WiIN UHTErpajia OTKIIOYCHUS.

3.3.15./1y1 nnaBkuX BCTAaBOK TUIa ( 3HaueHHe mpeagyroBoro uarerpana J[xoyms 3a Bpems 0,01 ¢ moimkHO Jiexare B mpenenax,
yKa3aHHBIX B Ta01. 4.

Tabimmna 4

HoMmuHanbHBINH TOK, INTABKOM BCTaBKH, A 3
3naueHue npegayrosoro unrerpana Jxoyms, 1 <A ¢
MUHHMMAaJIbHOE MaKCUMAaJbHOE
16 0,3 1
20 0,5 18
25 1,0 3,0
1,8 5,0
31,5




40 3,0 9,0

50 5,0 16,0

63 9,0 27,0
80 16,0 46,0
100 27,0 86,0
125 46,0 140,0
160 86,0 250,0
200 140,0 400,0
250 250,0 760,0
315 400,0 1300,0
400 760,0 2250,0
500 1300,0 3800,0
630 2250,0 7500,0
800 3500,0 13600,0
1000 7840 25000,0
1250 13690,0 49000,0

Jls maBKHMX BCTaBOK HA HOMHHAJIbHBIC TOKM MeHee 16 u Gosee 1250A mperensl npeanyroBoro uHrerpana Jkoyss He HOpMHPYIOT.

3.3.16/1ns npenoxpanureneii ¢ mIaBKMMU BcTaBKaMH THIOB aRu gR XxapakTepucTHKy IpeaayroBoro uarerpana Koyt IpUBOIAT
IIPY CHMMETPUYHOM MEPEMEHHOM TOKE M HOMHHAIIBHOM 4acToTe.

XapakTrepucTuky uHTerpaia J[XKoyisi OTKIIOYeHUs NpuBomaT npu HampspkeHmsix 100, 50wu 25% HOMMHAIBHOTO HANpPSDKEHUS
nepemenHoro Toka 1 100u 50%HoMHHATEHOTO HANPSHKEHHS IIOCTOSTHHOTO TOKA.

3.3.17.3nayenus unTerpaiga JHKoyss OTKIIOUSHHMs AJsI OpPENOXpaHHTeNel ¢ IUIaBKUMH BeTaBkamy QR, mpeqHa3sHa4eHHBIX s

3aIIUTHl OJHOTO MOJYIPOBOAHMUKOBOrO MpHOOpa, MpHU TOKE OTKIOYeHHUs, paBHOM 2C ROM  He MOIDKHBI MPEBBIIIATh 3HAYEHHH,

yKa3aHHBIX B Ta0I1. 5.

3.3.18. YciioBusl CENIEKTUBHOCTH Hpel[OXpaHHTeHeﬁ JOJIKHBI OBITh YKa3anbl B CTaHAapTax WM TEXHUYECKUX YCIIOBUAX Ha
KOHKPCTHBIC CEPHU WUJIN TUIILI IIPEAOXPAHUTEIIA.

3.3.19.Ilepenanpspkenue npu cpabaThIBAaHUU IPEJOXPAHUTENS C INIABKUMM BCTaBKAaMM BCeX THIOB, kpome aRu gR, He nomxHO
MPEeBbILIATh 3HAYCHUH, YKa3aHHbIX B Ta0J. 6.

Tab6numa 5



HomunanbHbIN TOK IPEOXpaHUTENS, HomunansHoe HanpsikeHue 2

i npenoxpanuTens, B Wurerpan Jxoyns oTkimoueHus, A -c
HoM
VA
Jlo 1008kmr0Y. 380 fz
O,E Hia
2
500 I Ho
660 fz
1’2 RO
Cg. 10010 250Bxnr04. 33
380 Mo
500 IE
1’2 RO
660 Ig
1,6 Hot
Cs. 25010 630BKiII04. Ig
380 Ho
500 2
2 I How
600 2
3 I How
Tabimma 6
B
HoMuHanbpHOE HanpsiKEHHE TIPETOXPAHUTENS [epenamnpsoxenue,

MaKCUMaAJIbHOC MITHOBEHHOC 3HAUYCHHUEC

Jlo 300 2000

Cs. 3000 660 2500
" 660 " 800 3000

" 800 " 1200 3500

3.3.20.[JomycTuMyro BeIMYMHY HEpeHanpspKeHHs NMpu cpabaThIBaHWU IpEeJOXpaHHUTeNel ¢ IUTaBKUMHU BeTaBkamu THoB aRu gR
YCTaHABIIMBAIOT B CTAaHAAPTAX WM TEXHUIECKHX YCIOBHUSAX Ha KOHKPETHBIE CEPUU U TUITHI IPEIOXPAHUTEIICH.

3.3.21.XapaKTepI/ICTI/IKa NEpCHANPAKCHUA NOJDKHA MPEACTABIATH 3aBUCUMOCTD HanO0O0JIBIIEr0 MTHOBEHHOTO HanpsKEeHUsA Ayru OoT



HAMpPsDKEHHs. B [EIH, B KOTOPYIO BKIIOYEH MPEIOXPAHHUTEIb, MPH KOIP(HUIMEHTAX MOMIHOCTH U MOCTOSIHHOW BPEMEHH, YKA3aHHBIX B
Tabi. 2.

3.3.22 MunumaspHOe 3HauYCHUE HANpsDKEHMs1 cpabaThIBaHMs yKasarelsi cpabaTbiBaHKs M OOWKa MPEAOXPAHUTEINs TODKHO ObITh HE
OoJiee yka3aHHOTO B TabJ. 7.

Tabimma 7
HomunanbHoe HanpsikeHne Hamnpsbxenue cpabaTbiBaHus
)
npenoxpanutens oM B
yKasarens cpabaThIBaHUA Oolika
Jo 500Bkir04. 100B 20B
Cs. 500 77 i
0,2~ ™ 0,00~ "

3.3.23. KommyTanuoHHass MU3HOCOCTOMKOCTH CBOOOJTHBIX KOHTAKTOB IPEIOXPAHUTENS MpPU MapamMeTpax KOMMYTHPYEMOW LEIH,
YKa3aHHBIX B Ta0On. 8 wim B cTaHOapTax, WM TEXHUYECKUX YCIOBUSX Ha KOHTPOJIGHBIC CEPHH M THIBI, HE NoJbKHA ObiTh MeHee 100
BKIIIOUCHHUI U OTKITFOUCHUH.

Tabnuua 8
Pon Toka Hanpsxenue, B Tok, A Kospdumment IlocrosHHas BpeMeHH, ¢
MOIIHOCTH
[TepemenHsbIit 220 1,0 0,9 -
TlocTostHHBII 30 0,1 - 0,005

3.4.TpeboBaHnust IO CTOMKOCTH K BHEIIHUM BO3ACHCTBYIOLMM (pakTopam

3.4.1 HomunansHbIe U NpeAenbHbIe 3HaueHnsT kiMatudeckux gakropos - no OCT 15543-70u 'OCT 15150-69 8 3aBucuMocTH
OT BHUJa KJIMMaTHYCCKOTO UCIIOIHCHUS NPENOXPAHUTENS, YCTAHOBICHHOTO B CTaHIApPTaX WM TEXHHYECKHX YCIOBHSX Ha KOHKPETHBIC
CepHH U THUIBI IPETOXPAHUTEIICH.

TpeOoBanus 10 BO3AEHCTBUIO MEXaHMYECKMX BHEIIHMX BO3JCHCTBYIOIIMX (DAKTOPOB AOJDKHBI COOTBETCTBOBATH IPYIIE YCIOBHH
skcmutyataun o ['OCT 17516-72,ycTaHOBIICHHOH B CTaHAapTax WM TEXHHYECKHX YCIOBUSX HAa KOHKPETHBIE CEPUU H THIIBI
MIpEIOXPaHUTENEH.

3.5.TpeboBanus 10 HAJISKHOCTH

3.5.11IpenoxpaHuTeny - HEBOCCTAHABIUBAEMBIE H3JICIIHS.

3.5.2Kpurepun otkasza npegoxpanurenei - mo m. 7.5.3.3.

3.5.3.HanexxHOCTh NPEROXPAHUTENCH JOJDKHA OLICHUBATHCS: B YAaCTH OE30TKA3HOCTH - BEPOATHOCTHIO 0€30TKa3HOH paboThl mpu

JUISL IpeOXpaHuTeneit

(1)
Ple)

He OBIBIIHUX B OKCIUlyaTallud W Ha XpaHCHWUH, BEPOATHOCTHIO 0e30TKa3HOU pa6OTLI B PCKUME HpOIIOJI)KI/ITeIIbHOﬁ pa60TbI 3a

£

BBITTIOJIHCHUH 3alllUTHBIX q)yHKHI/Iﬁ B OJTHOW MJTM HECKOJIBKUX KOHTPOJIbHBIX TOYKaX 3a OAHO Cpa6aTbIBaHI/Ie

Hapa60TKy f yCTaHOBJ’IeHHOﬁ 0e30TKa3HOU Hapa6OTKOﬁ 4 ; B 4aCTH COXPAHsACMOCTH - IaMMa-IMPOLCHTHBIM CPOKOM COXPaHACMOCTH



&Y B YIIAKOBKE MPCATIPUATUA-U3TOTOBUTEIIA.

B kauecTBe 0Os3aTebHOM a7 TMOKasaTemst  ° I: ) JIOJDKHA OBITH TOYKA, COOTBETCTBYIOINAS TOKY HAMOOJbLIEH 3HEPTUHM IYTH.
OcTasbHbIe TOYKH YCTAaHABIMBAIOT IO TPEOOBAHUIO MOTPEOUTENS IIPU 3HAUEHHUAX TOKA, YCTAHOBICHHBIX B CTAaHIAPTaX MM TEXHUYECKUX
YCJIOBUSIX HA KOHKPETHBIE CEPUU U TUIIBI IPEJOXpaHUTENEH.

3.5.4 KoHTpOJIbHBIH HOPMATHB BEPOSTHOCTH 0€30TKa3HOH pabGoThl MPU BBIMOJIHCHHH 3alIMTHBIX (GYHKLHH (32 OZHO cpabaThiBaHKE

(1) 1

1.8 £)

k 1) ! M B PeXHUME TPOJOIKUTENBHOH PaboThl JIOJDKHBI BBIOUPATBCS COTJIACHO 00S3aTEIbHOMY HPHIIOKEHHIO 7 3
psama: 0,90; 0,925; 0,95; 0,9% ycraHaBmuBaThCS B CTaHAAPTAX WM TEXHUYECKHX YCIOBUSX HAa KOHKPETHBIC CEPUU W THIIBI
MpeIOXPaHUTEIICH.

) (1)
3.5.5 KoHTposbHblit HOpMAaTHB HApaOOTKH £ 1N ToKasarens JIOJDKEH BBIOMPATHCS COTJIACHO 00513aTEeIbHOMY HPHIIOKCHUIO

3
7 u3 psma 25X1C ; 40X10 ; 63X1C ; 100X1C 4 u ycraHaBIMBaTHCS B CTAHAAPTAX WIIM TEXHHYECKHX YCIOBHSX Ha KOHKPETHBIC
CEepHUH ¥ THIIBI TIPEAOXPAHUTEIICH.

i+

3.5.6.KOHTPOIIbHBI HOPMATHB YCTAHOBJICHHOMN 6e30TKa3HO HapaGoTkn  + noikeH BeIGHpaThes u3 paga: 16X10 ; 25X1C 4 u
YCTaHABIUBATHCS B CTAHAAPTAX MJIM TEXHHUYCCKHUX YCIOBHSAX HA KOHKPETHBIC CEPUH M THUIIBI IPEIOXPAHUTEIICH.

3.5.7.KoHTpONIBHBIM HOPMAaTHBOM TI'aMMa-TIPOIIEHTHOTO CpoKa coxpaHseMocTH ycraHaBiuBaroT 90%HbIH CpPOK COXpaHSIEMOCTH,

+

Toop =

paBHBII 2rona.

4. TPEBOBAHUSA BE3OIMNACHOCTHU

4.1. TpeGoBaHUsT 06€30MACHOCTH K KOHCTPYKIIMU IIPENOXPAHUTENIEH M NpH MX JKCIUTyaTallMH JIOJDKHEI cooTBercTBoBaTh ['OCT
12.2.007.6-75I'OCT 12.1.019-79I'OCT 12.1.030-81I'OCT 12.3.019-80, ITpaBunaM TeXHHUECKOH IKCILTyaTALHH HIIEKTPOYCTAaHOBOK
notpebureneil” u "[IpaBmiaM TeXHHKHM O0E30NMACHOCTH JIEKTPOYCTAHOBOK IIPU AKCILUTyaTal[MH JJIEKTPOYCTAHOBOK HOTpeOHTeNel'”,
YTBEPXKICHHBIM [ J1TaBIHEPTrOHAI30POM.

4.2 Tlpepoxpanutens nomkeH coorBerctBoBath [ OCT 12.1.004-851 otkmouaTh TOK 63 BbIOpOCa [UIaMEHH M PACKAJICHHBIX YaCTHIL,
pa3pyLICHUs ¥ 3aTOPAHUs €r0 COCTaBHBIX YaCTeH M IPYTUX SBJICHUH, KOTOPIC MOTYT IPEACTABIATH ONACHOCTD IIPSIMOTO BO3JICHCTBHS Ha
JIFOJIEH MM SIBUTHCS IPUIMHOM BOSHUKHOBEHHMS ITOXKApa.

4.3. KOHCprK]_[I/ISI HpI/ICHOC06IIeHI/I$[ JUId 3aMCHBI IIJIABKMX BCTAaBOK JOOJDKHa obecrnieunBaTh 0€30MMaCHOCTH O6CIIy)KPIBaIOHIeFO
TN€pcoHaja Npu 3aMEHE IJIaBKUX BCTABOK B 00€CTOYECHHOM COCTOSIHHUH.

5. KOMMJIEKTHOCTb

5.1.B KOMIUIEKT NMpeAoXpaHUTENs JOKHBI BXOAUTH, €CIH 3TO MPEAYCMOTPEHO CTAHAAPTAMU MM TEXHUYECKMMM YCIOBHSAMH Ha
KOHKPETHBIE CEPUH M THUITBI IPEAOXPAHUTENEH:

IIaBKas BCTaBKa,
JIepIKaTeIb MPEJOXPAHUTEIS;
CBOOO/THBIC KOHTAKTHI.

5.2.K KOMIUIEKTY MPEIOXPAHMTEIS B COCTABE M KOIMYECTBE, YCTAHOBJICHHBIX CTAHAAPTAMH WM TEXHHYECKUMH YCIOBHSIMH Ha
KOHKPETHBIE CEPUH M THITBI IPEAOXPAaHUTENEH, IPUIIAraloT IKCILTyaTallMOHHYI0 ToKyMeHTanuio B coorBerctBun ¢ [[OCT 2.601-68.

6. NIPABUIIA NPUEMKH

6.1.Hpen0xpaHHTem/I KaXxXJ0Tro THUIopasmepa CICAyEeT IOABEprarb KBa.III/I(i)I/IKaL[I/IOHHLIM, MMpUEMO-CAATOYHBIM, ICPUOANICCKUM U
THUIIOBBIM HUCIIBITAHUSAM.

6.2 KBanuukaoHHbIE HCTIBITAHUS



6.2.1. CocTaB HCHBITAHUN, HCIEHUE €r0
COOTBETCTBOBATH yKa3aHHBIM B Ta0i. 9.

Ha Tpynmnbl, IOCICAOBATCIIBHOCTL WCTIBITAHUN B npeaeinax Ka)KZ[Oﬁ I'pynribl  JOJIKHBI

Tabmwma 9

IpeoXpaHUTENH C IUIABKUMH BCTaBKaMU
Ha HOMUHAJIbHBIN TOK [lynkTsl cTangapra
I'pynna Bun ucnbirannii
HCIIBI- HanOO0JIb- BCE TOKH, KpOMe
TaHUH IRV 051 HanOoIIb- TpeboBanus Mertonbl KOHTpOJIL
ero
K1 Hcnbitanue mno + + 6.3.2 6.3.2
rpynme C1
Hcnbitanue mno + - 6.3.2 6.3.2
rpynmne C2
[TpoBepka mMaccel + - 3.23 7.2.2,
7.13
[TpoGHBIit MOHTAX U + - 3.2.11, 7.2.3
NpOBEpKa CTEHCHH 3.25
3aLUTHI
IIposepka + - 3.1, 7.2.2
B3aUMO3aMCHICMOCTH
3.2.10
Hcnbitanue Ha + - 34.1 7.4.1,
BO3ZEiCTBHE 7.4.9
MOBBIIEHHOU paboueit
TeMIepaTyphl CpeIIbl
HcneiTanue Ha + + 3.2.12, 7.3.5,
HarpeBaHue 3.3.2, 7.1.2,
HOMHMHAJIBHBIM TOKOM 3.3.3, 7.1.3,
1 paboYUMHU TOKaMH
3.3.5,
3.24
K2 [TpoBepka morepb + + 3.3.6 7.3.6,
MOLIHOCTH
HEIUIaBICHUSA 7.1.2,
7.13
Hcnbitanue + + 3.2.13, 7.3.7,
YCJIOBHBIM TOKOM
3.3.7 7.1.2,
7.13




IIpoBepka xauecTBa 3.2.9 7.2.4
3aII0JTHEHHUS TUTABKOM
BCTaBKHU
HATIOJHHUTEIEM U
OTCYTCTBUSI YTEUKH
HAIIOJIHUTEIIS
Hcnertanne 3.3.23 7.3.17
CBOOO/IHBIX KOHTAKTOB
Ha KOMMYTAI[HOHHYIO
HU3HOCOCTOHKOCTh
HcneiTanue Ha 34.1 7.4.10,
BO3JCICTBUE 7.4.1
TMOHMKEHHOH paboueit
TEeMIIepaTypbl CPeIbl
HcneiTanue Ha 34.1 7.4.11,
BO3JCICTBHE 7.4.1
K3 THOHIKCHHON
MIpeeNbHOM
TeMIepaTypbl CPeIbl
Hcnerranne 3.2.13, 7.1.2,
YCIOBHBIM TOKOM 7.1.3,
IJIaBJICHUS
7.3.7
K4 Hcnertanne 3.2.13, 7.3.8,
HOMHHAJIbHBIM TOKOM
B IUKJIHYECKOM 3.3.12 7.1.2,
pexume
7.1.3
ITpoBepka 3.2.13, 7.3.10,
NEePerpy30uHOn
CIIOCOOHOCTH 3.3.12 7.1.2,
7.1.3
K5 HcnpiTanue mo 3.4.1 7.4.2,
OIIPECIICHUIO
PE30HAHCHBIX YaCTOT 7.4.1
KOHCTPYKIHH
HcneiTanue Ha 34.1 7.4.3,
BHOPOYCTOHYMBOCTD
7.4.1
HcneiTanue Ha 34.1 7.4.4,
BHOPOTIPOYHOCTD 7.4.1

JUIUTCIIBHOC




HcnpiTanue Ha 3.4.1 7.4.5,
yIapHYIO IPOYHOCTD
7.4.1
HcnbiTanue Ha 3.4.1 7.4.6,
yIapHYIO
YCTOHYHMBOCTh
7.4.1
K6 HcneiTanue Ha 34.1 7.4.12,
BO3JICHCTBHE 7.4.1
HU3MEHEHUS
TeMIepaTypbl CPeIbl
HcneiTanue Ha 34.1 7.4.13,
BO3JCICTBHE 7.4.1
TTOBBIILICHHOMN
BJIQ)KHOCTH BO31yXa
JUTHTENBHOE
HcneiTanue Ha 34.1 7.4.15,
BO3JICHCTBUEC HHES U 7.4.1
pochl
K7 HcneiTanue Ha 3.26 7.2.3
H3HOCOCTOHKOCTH
KOHTAKTOB ILIABKOM
BCTaBKH U
JepIKaTess
HpeIOXPaHUTEINs
1. Ucnerranue Ha 3.2.14, 7.3.11,
OTKITIOYAOIIYIO
CIIOCOOHOCTH 3.3.8, 7.1.2,
3.3.9 7.1.3
2. IIpoBepka BpeMmsi- 3.3.10, 7.3.9
TOKOBBIX 3.3.11
XapaKTePUCTHK U
TPaHUI IPEIyTOBOTO
BpEMEHHI
K8 3. IIpoBepka 3.3.13 7.3.12
XapaKTePUCTUKU
MPOITYCKaeMOro TOKa
4. IIpoepka 3.3.14, 7.3.13

XapaKTECPUCTUK




uHTerpana Jpxoyns 3.3.15,
3.3.16,
3.3.17
5. IIpoBepka n - 3.3.19, 7.3.14
XapaKTePUCTHK
HepeHanpsKeHHs 3.3.20,
3.3.21
6. ITpoBepka 3.3.18 7.3.16
CETIeKTHBHOCTH
7. UcnbiTanue 51 144 3.3.22 7.3.15
yKazaress
cpabaThIBaHUS U
Ooiixa
Hcnbitanue Ha 51 - 3.4.1 7.4.16,
BO3JEHCTBHE 7.4.1
K9 aTMoc(epHOro
TIOHIDKEHHOTO
JIaBJIECHUS
Hcnbitanue Ha 51 - 3.4.1 7.4.7,
BO3JEHCTBHE 7.4.1
JIMHEWHOTO YCKOPEHUs
K10 HcneiTanue Ha u - 34.1 7.4.17,
BO3JEeHCTBHE 7.4.1
COJITHOTO TyMaHa
K11 HcneiTanue Ha u - 34.1 7.4.18,
BO3/JeHCTBHE 7.4.1
IUIECHEBBIX TPUOOB
K12 HcneiTanue ynakoBku + - 8.3 7.4.8,
Ha IIPOYHOCTb
7.4.1
K13 HWcnerranue Ha + - 3.5 7.5
HaIeKHOCTb
Ipumedanns: 1. 3nak "+" o03HauaeT, YTO MCHBITAHUS IIPOBOJAT; 3HaK "-" - He mpoBoxAT; Oyksa "M" - mpoBOAAT, €CiM 3TO yKa3aHO B

CTaHJapTax UM TCXHUYCCKUX YCJIIOBUAX HAa KOHKPETHBIC CEPUU UIIU TUIIbL npenoxpaHHTeneﬁ.

2.HOCHCHOB3TCHLHOCTL TNpOBEACHUA HCIIBITAHUI MOYXET OBbITh YTO4YHEHA B CTaHAApTaX UM TEXHUYECKUX YCIOBUAX HAa KOHKPETHBIC



CEepHUH ¥ THIIBI IPEAOXPAHUTEIICH.
6.2.2 Ucnbitanus no rpynnam K2-K13 npoBoasT Ha caMOCTOSATENbHBIX BBIOOPKaX IIABKMX BCTABOK IPEIOXPaHUTENCH, MPOLICAINX
ucnbITanus o rpymnme K1.

HcnsiTanue npenoxpaHuTeNiell ¢ IIIaBKUMH BCTaBKaMu THna a 1o rpymnaM K2 u K4 npoBoasT nmocienoBaTenbHO Ha OJTHOHM BEIOOpKE
IUTaBKHUX BCTABOK, TO k€ OTHOCcHUTCS K rpynmnaM K3 n K5.

Hcnbitanue no rpynmne K7 MoxeT IpoBoJUThCS Ha IIABKUX BCTABKAX, MPOLICAIINX HCIbITaHUs 1o rpymne K6.

Ucnbitanus no rpymmnam K1-K3, K5 u K7 nomyckaercst mpoBoANTh Ha OHOI BBIOOpKE AepiKaTesel MpeoXpaHuTeNei, HCIbITaHUs
no rpynnam K4, K6, K8-K13 mpoBoasiT Ha caMOCTOSATEIbHBIX BRIOOPKAX AepiKaTes e MpeIoXpaHUTesI.

6.2.3. BoIbOpKkH [0 TpyMIiaM HCIBITAHUHN JOJDKHBI KOMIUIEKTOBATh IPEJOXPAaHUTEISIMU (IUTABKUMU BCTABKAMH W JICPIKATEIIME
MPEIOXPAHUTEIIS]) OJJHOTO THUIIOpa3Mepa C IUIABKAMU BCTABKAMH Ha HOMUHAJBHBIC TOKH, yKa3aHHbIC B Ta0J. 9, €Ciii IUIAaBKHE BCTABKH
00pa3yoT OJHOPOIHYIO CEPHUIO.

IInaBkue BCTaBKH 00pa3yloT OJHOPOIHYIO CEPHIO, ECIU BBHIMOTHSAIOTCS YCIOBHUS, H3JI0KEHHbIE B 00513aTeIbHOM MpHiIokeHun 11.

KowmmiekroBaHue BBIOOPOK MpemoXpaHUTeNeil ¢ HEOTHOPOJHONM cepuel IMIaBKHX BCTABOK JOJDKHBI MPOBOIWUTH B COOTBETCTBUU C
TpeOOBaHUSAMH CTAaHJAPTOB M TEXHUUECKUX YCJIOBUH Ha KOHKPETHBIE CEPHU U TUIIHI IPEIOXPAHUTEIICH.

6.2.4 ITnan koHTPOIIs (THIT IUIAHA KOHTPOJIsI, 00heM BBIOOPKH, IIPHEMOYHBIE U OPAKOBOYHBIE YKMCIIa) YCTAHABIHBAIOT B COOTBETCTBUH
¢ tabim. 10.

Tabnuua 10
I'pynna ucnsrranuit Tun nnana KOHTPOIA O6bem BeIOOpKH, IT. | IIpremModHOE YHCIIO, MmIT. BpakoBouHoe uucio,
IIT.
K1,K12 CrtomHon YcranaBnuBaeTcs B CTaHAApTaX WIM TEXHUYECKUX YCIOBUAX Ha
KOHKPETHBIE CEpUH ¥ THITHI IPEIOXpaHnuTeIei
K2,K3 ﬂByXCTyl}eH‘{aTLIPI n=5 _{.1: = RE =0
ycunenssii no 'OCT w=5 1 1
18242-72 - = =
4, =1 R, =2

K6,K7,K8
(uctibrranus 1u 7)

K9-K11

K8 (ucmbiTanus 2, 3, Ilo o6s3aTensHOMY 1y ¥ 3 VYcraHaBIUBAaIOT B CTAaHAAPTaX WM TEXHUIECKHX
4, 5u 6) TIprIoXKeHuIo 9 YCIIOBHSIX 110 00513aTeIBHOMY IPIIIOKEHHIO 9

9 23
K13 JIByXcTyIneH4aTslii o = =
00s13aTeNBHOM Aﬁl 0 Rgl 2
y
MPUIOKEHHIO 7 =1 =2
4, i
2 i (g +23)
IIpumeuanue. YCTaHaBIHMBAIOT JJIsl CyMMapHOH BBIOOPKH . YKa3aHHbIE MJIaHBI KOHTPOJIST OTHOCSTCS B OTJAEIBHOCTH

K KaXa0u rpynme WCTIBITAHUH U K KaXX1I0My HOMUHAJIbHOMY TOKY TUIABKOM BCTaBKH M3 YHCIIA YKa3aHHBIX B Tabm. 9.

O0wvem BbIOOpKH 1O Tpymme K1 ompemensroT YHUCIOM IUIABKAX BCTABOK DPAa3lIMYHBIX HOMHHAIBHBIX TOKOB W JepKaTelei
npenoxpaHuTenaed, HeoOOXOMUMBIX IJIs NMPOBEACHHS B IMOJHOM OOBEMe HCIBITAHUS NpeloXpaHHUTeNeil Ha BCe HOMHHAJBbHBIE TOKU



HCIIBITYeMOT0 Turopasmepa 1o rpynnam K2-K11un K13.

O6bem BeIOOpKH 10 rpyme K12 onpenesnsiior YuciIoM IpeJoXpaHuTeneld WK INIABKUX BCTABOK U JiepiKaTeliell, yITakOBaHHBIX B OJIMH
SIINK.

IInan konTpoms myst rpynm ucnsitanuit K2, K3, K6, K7, K9-K12 sensiercst o0muM B Ipeenax Kax 0l rpynIbl HCIIBITAHNH; KaXKIbIH
MpeJoXpaHnuTeb BIOOpKH B mpeaenax rpymn K2, K3, K6, K7, K9-K12 nomken mpoiT Bce BUIBI HCIBITAHUI B IMOCIEIOBATEIBHOCTH,

yKa3aHHOH B TabuxI. 9.

ITnan xoutposs as rpymnn K5 u K8 ykazan otaensHo Ui KaXI0T0 3HAUSHHUS HCIBITAaTEIBHOTO TOKA, ykazaHHoro B mm. 7.3.9-7.3.11,
7.3.13u 7.3.14.

OO0ObeMbl BBIOOPOK IUIABKHX BCTABOK [UIS KAXKAOTO 3HAYCHHs HOMHHAJIBHOTO M HCIBITaTedbHOrO TOKOB st rpymn K5 u K8
OIIPENEISIIOT B COOTBETCTBHM ¢ Tabm. 10 M ycTaHaBIMBAIOT B CTAHIAPTaX MM TEXHUYECKHUX YCIOBHSX HAa KOHKPETHBIC CEPUM U THIIBI
IIPeIOXPaHUTEIICH.

OO0BeMBl CyMMapHBIX BBIOOPOK IDIABKMX BCTABOK KaXKIOT0 HOMHHAJIBHOIO TOKA HCIIBITYeMOro THropasMepa i rpymn K5 u K8
OIPENIEIAIT KaK CyMMY OOBEMOB BBIOOPOK Ul BCEX MCIBITATENBHBIX TOKOB B IpeleiaX KaxJO0i Ipynmbl M YCTaHAaBIMBAIOT B
CTaHJAPTAX WIN TEXHUYECKHUX YCIOBHAX Ha KOHKPETHBIE CEPUH U THUIIbI IPEIOXPAHUTEIICH.

6.3.IlpremMo-caaTOUHbIC UCIIBITAHUS

6.3.106sem naptun foikeH ObITh He MeHee 26 1 He 6onee 3000mpenoxpanuTernei.

6.3.2.CocraB HUCHBITaHHH, JEICHHE €r0 Ha TPYIIBl M IIOCIEAOBATEIBHOCT HCIBITAHUM B Mpenenax KaKHAOH TPYyHIbl JOJDKEH
COOTBETCTBOBATh YKa3aHHBIM B Ta0m. 11.

6.3.3HUcnbrranus mo rpynmne C3 npoBoAsT Ha 00pa3siax, MpoIeIINX UCIbiTaHue 1o rpymmne C2.
Ipenoxpanureny st uctsiTanui mo rpymmaM C2 u C3 orduparor mo 'OCT 18321-73.

6.3.4. Ins mpoBemeHHs HCHBITAHMH IO TpyNmaM HPUMEHSIOT CIDIONIHOW WM OJHOCTYNEHYAThIH KOHTPOJb IO IUIAHAM,
YCTaHOBJIEHHBIM B Tabm. 12.

[Tnan KOHTPOJIS NOJDKEH OBITh YCTAHOBJIECH B OTPAC/ICBOH HOPMATHBHO-TEXHUYECKON JOKYMEHTALMH M TEXHHYECKOH JOKYMEHTaLuH
Ha KOHKPETHBIE CEPHU M THUIIBI IPETOXPAHUTENEH.

ITnan KOHTpPOIA UIst rpynIbl HenblTaHuil C2 sBiIseTCst 00IMM JUIS BCeil TPYIIIIbL.

IInan KOHTPOJIA JJId I'PYyHIIbL ucneitanuit C3 YCTaHaBJIUMBAKOT MJISL Ka)K10I0 BUla MIPOBEPKU OTACIIBHO.

Tabnuua 11
I'pynna ucneitanuit Bup nposepku ITynkr crannapra
TpeboBanus Metoabl KOHTPOJIS

C1 Bueurnuii ocmotp 3.1,322,81 7.2.2

[IpoBepka 3eKTpUIECKOro 3.3.1 7.3.1,7.1.3

COMPOTHUBIICHHS TJIABKUX

BCTaBOK

IIpoBepka KOMILIEKTHOCTH 51,52
Cc2 ITpoBepka rabapuTHbIX, 3.21 721

YCTaHOBOYHBIX U

MIPUCOEMHHUTEIBHBIX Pa3MEPOB

IIpoBepka uzonauuu 3.34 7.3.2,7.3.3




HcrnbiTaHne yCIOBHBIM TOKOM 3.2.13,3.3.7 712,713,737
IUTaBJICHHUSI

C3 HcnpiTanyne yclioBHBIM TOKOM 3.2.13,3.3.7 7.3.7,71.2,7.1.3
HEILIaBICHUS

HpI/IMe‘IaHI/ISI: 1. I[OHyCKaeTCS{ MPOBOJAUTEL MPOBEPKY DBJICKTPUYECKOI'O COMNPOTUBJICHHUS INIABKUX BCTABOK IO T'pyIIe C2, €CJIn 3TO
YCTAaHOBJICHO B CTaHJAapTax WJIU TEXHUYCCKUX YCIIOBUSAX Ha KOHKPETHBIC CEPUU U THUIIbL Hpel[OXpaHHTeHeﬁ.

2. HpOBepKy COIIPOTHUBJICHUA U 3HeKTpH‘{CCKOI71 HOPOYHOCTHU HU30JIILUU HE IMPOBOIAT Ha IMPEAOXPAHUTEIIAX, COCTOAIUX TOJIBKO U3
IUIaBKOW BCTaBKHU WJIM M3 IIJIABKOM BCTaBKH M KOHTAKTOB OCHOBAHMS, NpEeAHAa3sHAYCHHBIX [JIS1 KPEIJICHUA Ha OCHOBAHHUAX KOMIIJICKTHBIX

YCTPOMCTB.

3.Ucnsitanue no rpynne C3 npoBOAAT TOJIBKO HA NMPEJIOXPAHNTENSIX C INIABKUMH BCTABKaMH THIIA (.

Tabmuma 12
I'pynna ucnsiranuit Tun nnana KOHTPOJIs
C1 CrutomHoi
c2 OpHOCTYIIEHYaThI|, CTENeHb KOHTpos I
C3 OpHOCTyIIeHYaTHIH, CTelIeHb KOHTpouIs 1o rpynmne C1

6.3.5Pe3ynbraThl IpHEMO-CAATOYHBIX HCIBITAHUI CUUTAIOT TOJIOKHUTEIBHBIMH, €CIIH MPEIOXPAHUTEIIH, TIOABEPTHYTHIC HCIIBITAHUSM,
COOTBETCTBYIOT TPEOOBaHUAM CTAaHAAPTOB HJIM TEXHUYECKUX YCIOBUII HA KOHKPETHbIE CEPUH U TUIIBI IPEIOXPAHUTEINCH.

6.4 IlepnoauaecKkue UCIIBITAHUS

6.4.1. CoctaB ucHBITAaHMH, AENEHHE €r0 Ha TPYIIBI, MOCICAOBATENFHOCTh HCIBITAaHWN B IpeAesiax KaxJOW TPYINIBI JOJDKHBI
COOTBETCTBOBATh yKa3aHHBIM B Tabi. 13.

Tabnuua 13
I'pynna ucnsitanuit Bunel ucnsiranuii [Ipenoxpanurenu ¢ NIaBKUMU BCTaBKaMHU [lynkTsl crangapra
Ha HOMUHAJIbHBIN TOK
HanOo0JIb- BCE TOKH, KpOME
binezise HauOO0JIb- TpeboBanust MeTo 161 KOHTPOJIS
LIero
HcmbiTanue mno + + 6.3.2 6.3.2
rpymme C1
Hcnbiranue no + - 6.3.2 6.3.2
rpymme C2
1 [TpoBepka mMaccel + - 3.23 7.2.2,
7.13




[TpoGHBIit MOHTaX 3.211 7.2.3
IIpoBepka 3.1, 7.2.2
B3aMMO3aMCHSIEMOCTH 3.2.10
HcnsiTanue Ha 34.1 7.4.1,
BO3JIEHCTBHE 7.4.9
MOBBIIICHHOW paboueit
TEMIIEPATyPhI CPEIIBI

112 HcneiTanue Ha 3.2.12, 7.3.5,
HarpeBaHue 3.3.3, 7.1.2,
HOMMHAJIBHBIM TOKOM 3.35 7.1.3
Hcnerranne 3.2.13, 7.3.7
YCIOBHBIM TOKOM 3.3.7 7.1.2,
HEIUIaBJICHHS 7.1.3
ITpoBepka kauecTBa 3.29 7.2.4
3aII0JTHEHHUS TUTABKOU
BCTaBKH
HAIIOJIHUTEIEM 1
OTCYTCTBUS YTEUKU
HATIOJIHUTEJIS

I13 HcneiTanue Ha 34.1 7.4.10,
BO3JICHCTBHE 7.4.1
TMOHWKEHHOH paboueit
TEMIIEPATyPhI CPEIIBI
Hcnbitanue 3.2.13, 7.3.7,
YCJIOBHBIM TOKOM 3.3.7 7.1.2,
IJIaBIICHUS 7.1.3

114 Hcnertanne 3.2.13, 7.3.8,
HOMMHAJIBHBIM TOKOM 3.3.12 7.1.2,
B IUKJTHYECKOM 7.1.3
pexume

115 IIposepka 3.2.13, 7.3.10,
neperpy304Hoit 3.3.12 7.1.2,
CIIOCOOHOCTH 7.1.3
HcneiTanue Ha 341 7.4.3,
BHOPOYCTOHYNBOCTH 7.4.1

116 HcnpiTanve Ha 34.1 7.4.6,
yAApHYIO 7.4.1
YCTOHYHMBOCTh
HcneiTanue Ha 341 7.4.14,
BO3JCICTBHE 7.4.1

TOBBIIICHHOM




BJIQKHOCTH BO3/1yXa
KPaTKOBPEMEHHOE
7 Hcnpitanue na 3.2.6 724
HU3HOCOCTOMKOCTB
KOHTAaKTOB ILIaBKO#
BCTaBKH U JIePIKATEIs
HpeIoXpaHUTEeNs
HcneiTanue Ha 3.2.14 7.3.11,
OTKJIIOYAIOIIYIO 3.3.8, 7.1.2,
CIIOCOOHOCTb 3.3.9 7.13
ITpoBepka Bpemsi- 3.3.10, 7.3.9
TOKOBBIX 3.3.11
XapaKTePUCTUK U
rpaHuL] PEeJyTOBOTO
BPEMCHHI
I18 ITpoBepka 3.3.13 7.3.12
XapaKTEePUCTUKH
MPOIYCKaeMOTro TOKa
IIposepka 3.3.14, 7.3.13
XapaKTePUCTHK 3.3.15,
unrerpana J[xoyms 3.3.16,
3.3.17
IIposepka 3.3.19, 7.3.14
XapaKTEPUCTHK 3.3.20,
NepeHaNpPsKEHUS 3.3.21
HcrnbiTanne ykasarens 3.2.22 7.3.15
cpabaThIBaHUS U
6oiixa
I19 Hcnbitanue Ha 3.5 7.5
HAJICKHOCTD (KpoMme
UCHbITAHUS Ha
COXPaHAEMOCTb)
[Ipumeuanus:

1. 3nak "+" o3HayaeT, YTO HUCIBITaHWE MPOBOIAT; 3HAK He npoBozaAar, Oyksa "H" - mpoBOAAT, €ciu 3TO YCTAHOBJICHO B
cranaapTax uian TY Ha KOHKPETHbIE CEPUU U TUIIBI ITPEIOXPAHUTENEH.

2.TlocenoBaTeIbHOCTD MIPOBEACHHS UCTIBITAHMH MOXET OBITh YTOYHEHA B CTAaHIAPTAX MM TEXHWYECKHX YCIOBHSX Ha KOHKPETHEIE
CEpUU U TUIIBI IPEIOXPaHUTEIICH.
HcnbiTaHust MPOBOT € MEPHOAUYHOCTBIO 2 rojia - uist rpynm ucnsitanuii [11-[14 u 3 rona - mst rpynn I15-119, ecnu B cranpaprax

WIN TEXHUYCCKUX YCIIOBUAX Ha KOHKPETHBIC NPEAOXPAHUTEIN HE YCTAHOBJICHA MEHbIIA IEPUOJUIHOCTD.

6.4.2 Mcuprranus o rpymmnam [12-T19 npoBoasT Ha caMOCTOSITEIBHBIX BHIOOPKAX IJIABKUX BCTABOK NPENOXPAHUTENEH, PO IINX
ucnsITanus 1o rpymme [11.

Hcnprranus Hpe[[oxpaHHTeneﬁ C INTaBKMMU BCTaBKaMH THUIIA a 110 Ir'pynnamM 112 u 114 IPpOBOAAT NOCJICAOBATCIILHO Ha OTHOM BLI60pKe



IUTaBKHUX BCTABOK, TO k€ OTHOCHTCS K rpymmam [13 u I15.
Hcneitanue no rpymnme I17 MokeT NPOBOANTHCS Ha IUIABKMX BCTaBKaX, HPOILIEIIINX UCTIBITaHUS 110 rpymie [16.

Ucnbitanue mo rpymmam I11, 112, TI3, TI5, II7 nmomyckaeTcs HNpOBOOWTH Ha OJHOW BBIOOpKE Hepikareneil HpenoXpaHHTelNeH,
ucnslTanus 1o rpynmam 14, 116, I18 u I19 npoBoasT Ha caMOCTOATEIBHBIX BBIOOPKAX AepiKaTelael MpeaoXpaHuTes.

6.4.3. BLI60pKH o rpy1mmnamM HCTIBITAHUN JOJDKHBI KOMIUIEKTOBATHCS NpCAOXPAHUTCIEIMHA OAHOTO THUIIOpasMepa C IIJIaBKUMU
BCTaBKaMU Ha HOMUHAJIbHBIC TOKH, YKAa3aHHBIC B TabI. l3,ean TJIaBKUC BCTABKHU 06pa3y}0T OJHOPOAHYIO CEPHIO.

IInaBkue BCTaBKH 00pa3yloT OJHOPOIHYIO CEPHIO, ECIIU BHIMOTHAIOTCS YCIOBHUS, H3JI0KEHHbIE B 00513aTeIbHOM MpHiIokeHun 11.

Bri6opky mpenoxpaHuTenei ¢ HeOJHOPOJHON cepreil MIIaBKUX BCTABOK NMPOBOASAT B COOTBETCTBUHU C TPEOOBAaHUSMM CTaHIAPTOB MM
TEXHUYECKUX YCJIOBUI Ha KOHKPETHBIEC CEPUU U THUIIbI IPEAOXPAHUTEIICH.

6.4.4 Ucnerranns no rpymmnam I11-I19 npoBoxsT Ho mianamM KOHTPOJIS, IPUBEICHHBIM B Tabu. 14.

Tabmuna 14
I'pynna ucneitanuit Tun nnana KOHTPOIA O6bem BeIOOpKH, IiT. | IIpmemounoe ymcno, mT. BpakoBouHoe uucio,
IIT.
1 CrutomHoH YcTaHaBIMBaIOT B CTaHAApTaX HA KOHKPETHBIE CEPUM U THIIbI
NpeJoXpaHuTeNeH
I12-118 BYXCTYIECHYATBIi 110 = = =
HByxcry - .’21 3 1 I:I RE!]_ 2
I'OCT 18242-72
ny =3 =1 R, =2
19 BYXCTYIICHYATBIH 110 = =
A }(])6513}2,11;eJILH0M Afl 0 Rﬂ1 2
y
MIPUIOKEHHIO 7 = =
4, =1 R, =2

2

. (79 +23)
IIpumeuanue. YCTaHABIMBAIOT I CyMMAapHOI BEIOOPKH .

‘YKa3aHHBIM NJIaH KOHTPOJISI OTHOCUTCSI B OTAEJIBHOCTH K Ka)I0H TPYIIE MCNBITAHUN U K KaXJA0My HOMHMHAJIbHOMY TOKY IJIaBKOI
BCTaBKH U3 YKClIa yKa3aHHbIX B Tabn. 13.

O6bem BbIOOpPKM mTo rpymnme II1 ompenensioT dYMCIOM IUIaBKHMX BCTABOK DPA3IMYHBIX HOMHHAIBHBIX TOKOB WU JAepxaresneit
IIpeIOXpaHUTENCH, HEOOXOAUMBIX IJIsI HPOBEACHUS B IIOJIHOM OOBEME HCIBITAaHWH HpeloXpaHuTeNed Ha BCe HOMHHAIIBHBIE TOKH
HCIIBITYEMOT0 TUIIOpa3Mepa 1o rpymmnam [12-119.

IInan xouTposst uist rpynm ucnsitanuii [12, 113, T16, I17 sBisiercst o0muM B npeenax Kakaoi Pyl HCTIBITaHUH.

Kaxnpiii mpemoxpanutens BbiOOpku B mpepenax rpymnn [12, TI3, 16, II7 nomkeH npolWTH Bce BHABI HUCIBITAHUHA B
MOCJIeIOBATEIbHOCTH, YKa3aHHOH B Tabn. 13.

ITnan koHTposst auist rpym 115 u [18 ycranaBmuBalOT OTAENBHO [UIS KaXK/J0r0 3HAUSHHUSI HCTIBITATEIBHOTO TOKA.
OO0BeMBI CYMMAapHBIX BBHIOOPOK IUIABKMX BCTABOK KaXKJIOTO HOMHHAIEHOTO TOKAa WCIBITYEMOTO THUIOpasMepa s rpymmn [15 u 18

JOJDKHBI ONPEACIIATECS KaK CyMMa 00beMOB BbI60pOK JJIA BCEX HUCHBITATCIIbHBIX TOKOB B IPEACIax KaXa0u rpynmnbl U yKa3bIBaTbCAd B
CTaHJlapTax UK TCXHUYCCKUX YCJIIOBUAX Ha KOHKPETHBIC CCPUU U THUIILI HpeHOXpaHHTeHCﬁ.



6.4.51Tnaun KOHTPOJIA AJI1 I'PYIIIbI 119 JOJDKCH OBITh YCTAHOBJICH OTACIBHO IJId WCIIBITAaHUI HA JIOJTOBEYHOCTh U 0e30TKa3HOCTb.

OOBbeMbl BBIOOPOK ONpPEACISIOT IO 00A3aTEIbHOMY IPHIOKEHUIO 8 OTAENBHO U KAXKIOTO HCIBITAHHS M YCTaHABIMBAIOT B
CTaHJIapTax MM TEXHUUECKUX YCIOBHUIX HA KOHKPETHBIE CEPUM M THITHI TPEAOXPAHUTENEH.

6.4.6.Pe3yJ'H)TaTI)I NEPUOAUICCKUX WCTIBITAHUN CUHUTAIOT NOJIOKUTCIIbHBIMHU, €CIIN NMPEAOXPAHUTEIIN, MMOABCPTHYTHIC HCIBITAHUAM,
COOTBETCTBYIOT Tpe60BaHI/I$[M CTaHAapTOB WM TEXHUYCCKUX yCJIOBI/Iﬁ Ha KOHKPETHBIC CEPUHN U TUIIBL HpeﬂOXpaHHTeHeﬁ.

6.5.Tunossie ucneitanus - mo FOCT 12434-83.

7. METOAbl KOHTPOJIA

7.1.00111e m0J0KCHHS

7.1.1. VctipiTanus TIPOBOASAT B HOPMANBHBIX KiMMaTHieckux ycioBusx mo I'OCT 20.57.406-81,ecim B nmaHHOM cTaHmapre,
CTaH[IApTaX WM TEXHHYECKUX YCIOBHAX HAa KOHKPETHBIE CEPHU W THIIBI NPEOXpaHHTeNIel He yKa3aHbl MHBIE YCIOBHS IPOBEICHHS
HCIIBITAHUH.

7.1.2.Tlpu mpoBeICHUM HCIIBITAHUH JOMYCKAaeMble OTKJIOHCHHUS 3HAUYCHUH M3MEpACMBIX MapaMeTpPOB OT yKa3aHHBIX B JaHHOM
CTaHJapTe, CTAHAAPTaX MM TEXHUYECKUX YCIOBUSIX HA KOHKPETHBIE CEPUH U THIIBI IPEAOXPAaHNUTEIEH HE JOJDKHBI IPEBBIIIATS!

TOK, Y0 . ..o i +2; -Ou mo tabi. 17-19

HampspDKeHHe. HepeMeHHoro +5; -0

TOKa, %0. ... ...
mocrostiaoro  +5; -0

TOoKa, %0 ... ... ...

ko3 durment momHoctn . . . +0,05; -0

nocrosiuHas Bpemenu, mc . . +0,05; -0
Bpemst, Y0 . ... .. ... ... 5
rapaMeTpbl BO3ICHUCTBHU no 'OCT 20.57.406-81

MCXaHUYCCKUX U
KIIMMaTUYCCKUX q)aKTOpOB -

7.1.3I1pu MCTIBITAHUY TOTPELIHOCTh U3MEPEHUS HE JOJDKHA NPEBBIIIATH 3HAYCHUH:

MPOBEPKa dIEKTPHUYECKOTO 5
compoTuBieHus, % . . . . . .

nposepka compoTusienust 20
meomsin, %0 . ... ...

HU3MEpEeHHe TIpeBhIIeHus +5
Temmeparypsl, % . ... ...



7.2 KoHTpoub peoXpaHuTeneil Ha COOTBETCTBHE TPEOOBAHUIM K KOHCTPYKIIMU

7.2.1. T'abapuTHble, YCTaHOBOYHbIE M IIPHCOCAMHHUTEIBHBIC pa3Mephl IPEJOXpaHUTENEH, IUIABKUX BCTaBOK JieprKaTeseH
IIPeIOXpaHUTENICH U pa3Mephl BBIBOJOB IIABKUX BCTABOK JOJDKHEI NIPOBEPATH B cooTBeTCTBHH ¢ TpeboBanmsmu ['OCT 20.57.406-81,
meroq 404-1, mo0bIME cpencTBaMM HW3MEPEHMH, OOeCICUMBAIOIIMMU HW3MEpPEHHe C IOTPEIIHOCTSAMH, HE IPEBBIIAOIINMU
ycranosiennsie [OCT 8.051-81.

7.2.2 Buewnuii Buz1, Maccy, B3anmo3aMensieMocth nposepsitoT no TOCT 2933-83.

7.2.3.Tlpo6usiii MonTax (m. 3.2.10) mposomst mo 'OCT 2933-83.3HaueHus KPYTAIMIETO MOMEHTA JOJKHBI COOTBETCTBOBATH
yKa3aHHBIM B Tabu. 15.

Tabmuma 15
Juametp pe3nObI Kpytsmuit moment, H-cm
M5 2,0
M6 3,0
M8 6,0
M10 10,0
M12 15,0
M16 30,0

HpPI KBaIII/I(i)I/IKaL[I/IOHHLIX HCHBITAHUAX IIPOYHOCTh NPUCOCIAMHCHUS BHCITHUX IMIPOBOJHUKOB IIPOBEPSIOT B CIICAYIOIICM MOPSIAKE:
YyCTaHaBJIMBAIOT B OTBEPCTHUHU BbIBOA oot COOTBCTCTBYIOILICTO pa3zMepa,

HABMHYMBAIOT Ha OONT raiiky M 3aTATMBAIOT € JO OTKa3a TapUMPOBAaHHBIM HMHCTPYMEHTOM TaKMM 00Opa3oM, 4TOOBI ycCHIHME He
[epeIaBanoch Ha OCHOBAHHME MPEJOXPAHUTENS WIM KOPIYC IUIaBKOW BCTaBKH (IUIS IpemOXpaHuTerneil ©e3 OCHOBAHUSA); NPH ITOM
KPYTSIIUI MOMEHT JI0JDKEH COOTBETCTBOBATh YKa3aHHOMY B Ta0i. 15;

HaBUHYHMBAIOT Ha OOJIT BTOPYIO raﬁKy U 3aTAruBarOoT €€ A0 OTKas3a TapupOBAaHHBIM HHCTPYMEHTOM, 9TOOBI ycuiue nepeaaBatb Ha
OCHOBAHUEC NIPEAOXPAHUTEIIA UIIU KOPITYyC IJIABKOW BCTABKU JJIs Hpel[OXpaHHTeHeﬁ oe3 OCHOBAHHUSI, IPpU OTOM prTSII_HI/Iﬁ MOMCHT JOJIKCH

1‘/
COOTBETCTBOBATH * 3 MOMEHTA, YKa3aHHOTO B Ta0I. 15.

IIpenoxpaHUTENh CYMTAIOT BBIAEPKABIINM HCIBITAHUS, €CIIU PE3bOOBBIE U KOHTAKTHBIE COCANHEHHs HE OCIAOWINCh U HE MOIY4NIN
MOBPEXKACHNUH, PENATCTBYIONX UX JalbHeHIel padore.

724HpOBepKy Ka4yecTBa 3arOJTHCHUS TUTABKON BCTABKU HAIIOJIHHUTENIEM U OTCYTCTBHA €ro YyTE€4YKHU, UCHBbITAHUSA Ha MCXaHUYCCKYIO
HM3HOCOCTOMKOCTh KOHTAKTOB IIABKOW BCTaBKH H JACPIKATEId NPpEeAOXpaHUTEI MTPOBOJAAT IO MECTOAUKE, yCTaHOBJ’ICHHOﬁ B CTaHAapTax
NI TEXHUYCCKUX YCIIOBUAX Ha KOHKPECTHBIC CEPHUU U TUIILI Hpe;[oxpaHHTeneﬁ.

7.3 KoHTposb IpeioxpaHuTenei Ha COOTBETCTBHE TPEOOBAHUAM K 3JIEKTPUUECKUM I1apaMeTpaM U XapaKTepHUCTHKaM

7.3.1.I1poBepKa 3JIEKTPHYECKOTO CONPOTUBICHUS TUIaBKo# BeraBku (1. 3.3.1)momkHa npoBoauThes B cootBercTBun ¢ TOCT 2933-
83 Mex Iy KOHTAKTaMH IUIABKOM BCTABKU B XOJIOAHOM COCTOSIHHH.

COHpOTHBHeHI/IC JOJDKHO U3MCEPATHCS [IPU NOCTOSAHHOM TOKE, HE IIPEBLIMIAIOIIEM 10%HOMHHAJILHOTO TOKA.



Pe3yIII)TaTbI NOPOBEPKNU CUUTAKOT YAOBJICTBOPUTCILHBIMU, €CJIIM DJJCKTPUYCCKOC COIPOTUBJICHUE HAXOAUTCA B MpEAciax,
YCTAaHOBJIEHHBIX B CTaHAAPTaX UJIA TEXHUYECKUX YCIOBUAX HA KOHKPETHBIEC CEPUU U THUIILL HpenoxpaHHTeneﬁ.

7.3.2I1poBepKy H30JSILMH IPEJOXPAHUTENS ClieayeT IpoBoauTh B cooTBercTBrr ¢ [OCT 2933-83.

Hcnprtanusm cIeayer noABEprarb IOJHOCTBIO C06paHHbIﬁ NpEeaAOXPaHUTECIIb C IJIABKOM BCTaBKOW HAMOOJBIIMX pa3sMepoB,
NpEeAYCMOTPECHHBIX JUISL JAHHOTO ACPKATEI [IPEAOXPAHUTEIIA.

Ecnu B MPEAOXPAHUTEIIC IIPEAYCMOTPEHO HpI/ICHOC06IIeHI/Ie JJI 3aMCHBI IUTaBKUX BCTABOK W JOIIOJIHUTEIIBHBIC U30JIIMUOHHBIC YaCTH,
Harpumep, Neperopoaku, To UCHbITaAHNUA JOJDKHBI IIPOBOAUTE C OTUMH HYaCTAMH, YCTAHOBJICHHBIMU B pa60qu ITOJIOKCHHH.

IToBepXHOCTH ITABKOW BCTaBKH, HPUCIOCOOJEHHs ISl 3aMEHbl IUIaBKOW BCTaBKH, AEpiKaTelsl IUIABKOW BCTAaBKH, K KOTOPBIM
BO3MOYKHO TNPHKOCHOBEHHE IIPU 3aMEHE IUIaBKOil BCTaBKH, IOJDKHBI OBITh OOCpPHYTHI MeTa/UIMueckoi (OJBroil, eciau OHU H3
M30JSILIMOHHOIO Marepuaia, U IPUCOEIMHEHbl K KOPIYCY NpeAOXpaHUTENsl; €CIM OHU U3 MeTajlla, TO UX HNPUCOEIUHSIOT K KOPILyCy
HEINOCPEICTBEHHO.

OcHoBaHUs NPCAOXPAHUTEIIA KPETIAT Ha METAJUTHYECKON IITUTE B NpeaAYyCMOTPECHHBIX TOYKAaX KPCIIJICHUS.

IIpoBepKy M30JALMM HE NMPOBOAAT HA MPEJOXPAHUTENSIX, COCTOSIIUX TOJIBKO M3 ITJIABKOW BCTaBKM MM U3 IUIABKOM BCTaBKU U
KOHTAKTOB OCHOBAHHS, TPEAHA3HAUEHHBIX JUIS KPEMJIECHHs Ha U30JISLIMOHHBIX OCHOBAHUSIX KOMIUIEKTHBIX YCTPOMCTB.

HpOBepKy U30JIAIU TPOBOAAT B XOJIOAHOM COCTOSAHUU IMIPEAOXPAHUTEIIA.

7.3.3.ConpoTHBICHAE U3OJSIUHA CICIYET U3MEPSATh NPU YCTAHOBJICHHBIX IUIABKHX BCTaBKAaX W MPHCIOCOOJICHHH UL MX 3aMEHBI
MEXIY:

a) NMEKTPUYECKU COSTNHEHHBIMU MEXIy cO0Oi BRIBOJAMH NPEAOXPAHHUTENS U METALTMIECKOI KOHCTPYKIHEHl, Ha KOTOPOH yKpeIuieH
MIPEIOXPAHUTEIB;

6) OJICKTPHUYCCKH COCAUHCHHBIMU MCEKAY coboit BbIBOJAMU IIPECAOXPAHUTEIISI, a TaKXKE BbIXOJAaMHU CBO6OIIHI)IX KOHTAKTOB H
HpHCHOCO6HeHHeM JJIL 3aMCHBI IUTABKOM BCTaBKH.

7.3.4.1Ipu mpoBepKe SNIEKTPUIECKON MPOYHOCTH H30JLIIUU HCIBITATEILHOE HANPSDKEHUE JIODKHO OBITh MOOYEPEIHO IIPHIIOKCHO
MEXILY:

a) TOYKaMH, YKa3aHHbIMH B 11. 7.3.3;

6) BBIBOJAMH IOJIOCOB MHOTOIOJIOCHOTO MPEJOXPAHUTENs MPH YCTAHOBJICHHBIX IUIABKUX BCTABKAX W MPUCIOCOOICHHH VTSI HX
3aMEHBI;

B) DJICKTPUYCCKHN COCAUHCHHBIMU MECKIY coboit BbBIBOJAAMU NPEAOXPAHUTENIA U DJJICKTPUUCCKHU COCAUHCHHBIMU MEKIY coboit
BbIBOAaMU CBO6OIIHI)IX KOHTAKTOB ITPHU YCTAHOBJICHHLIX ITIJIABKUX BCTaBKaX U HpI/ICHOCO6JIeHI/II/I JJIs1 UX 3aMEHBI,

r) BBIBOJaMH K&XIOTO [IOJIOCa MPEAOXpaHHUTeNs Oe3 IUIaBKOW BCTABKH, YCTAHOBJICHHBIM JICpKATEJEeM IUIABKOM BCTABKH U
MIPUCTIOCOOICHNEM JIS 3aMEHBI IJIABKUX BCTABOK;

Z[) BBIBOJAaMH KaXXKI0T'0 ITOJIr0Ca CB060Z[HI)IX KOHTAKTOB IIPU Pa30MKHYTBIX KOHTAKTaX,
e) BbIBOJAMH ITOJIFOCOB CB060Z[HI)IX KOHTAaKTOB,

) METAUINYECKUMH YacTsIMH IPHCIOCOONCHMST Ul 3aMEHBl IUIABKOM BCTABKH, KOTOPBIE MOTYT OBITh IOA PAa3IHMYHBIMU
MOTEHIMAIaMU 1T0cJie cpabaThIBaHUS MPEIOXPAHUTEN.

7.3.5/cnpiTanne Ha HarpeBaHKe cieayeT npoBoauTh B cootBercTBuu ¢ [OCT 2933-83.

7351HpH KBaJII/I(i)I/IKaHHOHHbIX HCHBbITAaHUAX HArpeBaHUC HpenoxpaHHTeneﬁ JOJDKHO TPOBOAUTHCS HOMHUHAJIBHBIM TOKOM IIpHU
BEPXHEM pa60t1eM 3HA4YCHUHU TEMIICPATYPhbl OKPYKAOIICIO BO3AyXa.

KBanudukannoHHble UCIBITAHUA MPeNOXpaHHUTeNeH, MpeqHa3HaYeHHbIX A paboThl MpU TEMIEpaType OKPYXKAIOIIETO BO3AYyXa,
OTJIMYHON OT BEPXHEro pabouero 3Ha4eHWs, JOIKHBI NPOBOAUTHCS TAKXKE M MPU COOTBETCTBYIOLIMX 3HAYEHHAX TEMIEPaTyphl H
COOTBETCTBYIOMIUX MM 3HAUEHUSX pabOIHUX TOKOB.

IIpn nepuoauuecKkux HCHBITAHUSIX HarpeBaHUe IPOBOIST HOMHHAIBHBIM TOKOM B HOPMAaJbHBIX KJIMMAaTHYECKHUX YCIOBHUSX
HCIBITAHUH.

7352HpH HCHbITAaHUU TIPECAOXPAHUTCIIb NOJIKEH OBITH YCTaHOBJIEH Ha OTKpLITOﬁ NnaHeJIn B BEPTUKAJIIbHOM IIOJIOKCHUM, €CINU B
CTaHAapTax Ui TEXHUYECKUX YCJIOBUAX HA KOHKPETHBIEC CEPUUN U TUIIBI npenoxpaHnTeneﬁ HE€ YCTAaHOBJICHO UHOE ITOJIOXKCHUE.

Ilpenoxpanurtenu 06e3 OCHOBaHHA, C IUIABKMMH BCTaBKaMu TumoB aR u QR uHCHBITBIBaIOT Ha HarpeBaHHe Ha CTaHIAPTHOMN
UCHBITaTeNIbHOI YCTaHOBKE, CXeMa KOTOPOH MpUBE/ICHa B 0053aTeIbHOM MPHIIOKeHHH 12.



TlmoTHOCTP HOMUHAIBHOTO TOKA B npoBOJax, ABIAIOIINXCA YaCThbIO HCTIBITATEIIBHON YCTaHOBKH, OOJKHA ObITH OT 1 10 1,6 AlvMm

uist poBoaHuKOB M3 Mead U ot 0,5 mo 0,8 A/MM - 11 MPOBOJHHKOB M3 aMIOMHHHS U ero ciuiaBoB. OTHOLICHHE IIMPUHBIL
MPOBOIHMKOB K ToJmuHe 10DKHO ObiTh 10:1 muist HomuHanbHbIX TOKOB Hibke 200 A u 5:1 - 1715 HOMHHAIIBHBIX TOKOB, PaBHBIX U Ooiiee
200A.

Ha oxgHo# ncnbITaTenbHOM YCTaHOBKE UCIHBITHIBAIOT TOJIBKO OIUH IIPEAOXPAHUTEIID.

Ecmu KOHCTPYKIIUA NPEAOXPAHUTEIIA HE JOITYCKA€T €ro MOHTaXKa Ha CTaHIIapTHOﬁ YCTaHOBKE, TO B IIPOTOKOJIC HCTIBITAaHUI JOJIKCH
OBITh OIHKCAH CII0CO0 YCTaHOBKH, I/ICHOIII)?)yeMbIﬁ 1pU UCHIbITAHUH.

CeueHne M [IIMHA MEOHBIX [POBOIOB M INHMH, B TOM YHCIEC NPUMEHSAEMBIX U1 IOCICHOBATEIBHOIO COSIHHEHHS IOJIFOCOB
MHOTOIOJIOCHOTO MPEIOXPAHUTENS, @ TAKKE MPUCOSOUHICMBIX K CTAHIAPTHOM HCIBITATENBHON YCTAHOBKE HODKHBI COOTBETCTBOBATH
ykaszauneiM B TOCT 2933-83.

7.3.5.3lcnpITanne peoXpaHuTENeH MOCTOSTHHOTO TOKA CIIEAYET IPOBOAUTH IPH MMOCTOSTHHOM TOKE; HCIBITAHUE TIPEIOXPAHATEINCH
[IEPEMEHHOr0 TOKa WIM IEPEeMEHHOTO U IOCTOSHHOTO TOKa CJeQyeT MPOBOAUTH NpPHU IMEPEMEHHOM TOKE HOMMHAIBHON 4YacTOTHI.
JlomyckaeTcst mpoBeZieHHEe UCIIBITaHUI U NPU YacTOTe, OTIAMYHOW OT HOMUHAJILHOM, €CIIM B CTaHAapTaxX WM TEXHWYECKHX YCIIOBHUSIX Ha
KOHKPETHBIE CepUHM M THUIIBI MPEAOXpaHUTEICH YCTaHOBJIEHA IONpaBKa HA BEJIMYUHY HCHBITATEILHOTO TOKA IPU COOTBETCTBYIOIIEH
HUCTIBITATEIFHON YacTOTE.

Hanpsixenue ucnblTaTebHON LENHU HE HOPMUPYETCSL.

7.3.5.4. IlpenoXpTaHUTENb CUUTAIOT BBIJCPXKABIIMM HCIIBITAHUE, €CIHM IIPEBBIMICHHS TEMIICpaTypbl YacTel IpenoXpaHHUTeNs
COOTBETCTBYIOT II. 3.3.51 N30IAMOHHBIE YaCTH MIPEAOXPAHUTEIIS HE IIPETEPIeNIH HEOIIYCTUMBIX AehopManuii.

7.3.6.1IpoBepKy MOTEPh MOLIHOCTH CIIEAYET MPOBOJUTH MPH YCTAaHOBUBLIEMCS TEIIOBOM COCTOSIHHU NPEAOXPAHUTEINsS], HArPETOro
HOMHHAJIBHBIM TOKOM IIPH YCJIOBUSIX, YCTaHOBJICHHBIX B 1. 7.3.5.2u 7.3.5.3.

[Torepy MOIIHOCTH N3MEPSIOT MEXAY TOYKAMU HAa KOHTAKTAX IUIABKOW BCTABKM, YKa3aHHBIMU B 00s3aTeNbHOM NPHIOKEHHH 12 1 B
CTaHJapTax MM TEXHUUECKUX YCIOBHUIX HA KOHKPETHBIE CEPUM M THITHI TPEAOXPAHUTENEH.

Pe3yIII)TaT HOPOBEPKHU CUUTAIOT YAOBJIICTBOPUTCIbHBIM, €CJIM BE€JIWYMHA HNOTEPL MOIMHOCTH HCE IPEBLIIACT yCTaHOBJ’IeHHOﬁ B
CTaHJapTax U TEXHUYCCKUX YCJIIOBUAX Ha KOHKPETHBIC CCPUU U THUIILI HpeHOXpaHHTCHCﬁ.

7.3.7 YicripiTaHUE YCIOBHBIM TOKOM IUIABJICHUS M YCJIOBHBIM TOKOM HEIUIABJICHHUS MPEIOXPAHUTENCH CIIelyeT IIPOBOIUTh, HAUHHAS C
XOJIOJIHOTO COCTOSTHHUS ITPEAOXPAHUTEIIS, P YCIIOBUSX, yKa3aHHBIX B mm. 7.3.5.2u 7.3.5.3.

7.3.7.1. YCIOBHBIM TOKOM HEIUIABJICHHS HPH IEPUOAMYCCKHX M KBAIH(HUKALMOHHBIX HCIBITAHUSX CJIELYeT HCIBITHIBATh
NPEJOXPaHUTEIN C IUIABKUMH BCTAaBKaMM, MMEIOLIMMHU HAMOOJIbIIEE BIEKTPHYECKOE CONPOTHBICHHE, W3 uucia 00pa3LoB oOmen
BBIOOPKH.

Hpe[[OXpaHI/ITeIIb CUUTAKOT BBIACPIKABIINM HCHOBITAHUE YCIIOBHBIM TOKOM HEIUIABJICHUS, €CJIW B TCUCHUEC YCJIOBHOTO BPEMCHU
IJIABKUH 3JIEMEHT TUTABKOW BCTABKHU HE pacIjiaBuTCs.

7.3.7.2. YCIOBHBIM TOKOM IUIQBJICHHMS HPH MEPUOJAMYECKHMX M KBATM(HKALUMOHHBIX HCHBITAHUAX CJIELYeT HUCIBITHIBAT
NPEJOXPAHUTEIN C IUIABKMMHM BCTaBKaMHM, MMEIOIIMMH HAaUMCHBIIEE 3JICKTPUYECKOE CONPOTHUBICHUE, M3 4ucia oOpa3noB obrei
BBIOOPKH.

IIpenoXpaHUTeIb CYMTAIOT BBHIACPIKABLIMM HCIIBITAHHE YCIOBHBIM TOKOM IUIABJICHHS, €CJIM IUIaBKHH 3JIEMEHT IUIaBKOIl BCTABKH
pAacIUIaBUTCSl B TEYCHUE YCIOBHOTO BpeMeHH. JIOIyCKaeTCsl MOSBICHHE TPELIMH Ha KOPIyce M PacIlIaBICHHE [PHUIOEB B MECTaX MalKH
IUIABKUX BCTABOK.

7.3.8 cnblTaHie HOMUHAJIBHBIM TOKOM IIIAaBKMX BCTABOK B LIMKJIMYECKOM PEKHMME NMPOBOJIAT IPH YCIOBUSAX, yKa3aHHBIX B 1. 7.3.5.3.

7.3.8.11TnaBkyio BctaBky Tumna g moxasepraior B TeueHne 1004 BO3ACHCTBUIO HUKINYECKUX HArpy30K. KaxIplil UK COCTOHUT M3
nepuosa Harpysku, paBHoi 1,05 HOMHHANBHOrO TOKA, B TEUCHHE YCIOBHOTO BPEMEHH M mepuoia 6e3 Harpyskd, pasHoro 0,1 storo
BPEMEHH.

Tlocne storo MJIaBKYIO BCTaBKYy NMOJABEPrar0T UCHBbITAHUIO YCIIOBHBIM TOKOM HEIUIABJICHUS B COOTBETCTBUU C II. 7.3.10.

HpeﬂOXpaHI/ITCHL CUUTAIOT BBIACPIKABIIUM IIPOBEPKY HOMHUHAJIBHOI'O TOKA, €CJIM OH BBIACPIKUT HUCHBITAHUE B COOTBETCTBUM C II.
7.3.10.

7.3.8.2I1naBkue BcraBku tHoB aRu gR noxasepraior Bo3zeiicTBrio 100 HcnbITaTeNbHBIX [UKIOB, KAXKIBIA U3 KOTOPBIX COCTOUT M3
[epuoia Harpy3KH HOMHUHAJIBHBIM TOKOM B TedeHre 0,1yciIoBHOro BpeMeHH U neproaa 6e3 Harpy3Ku TOH ke MpOoJ0JDKHTEIbHOCTH.

HIIaBKyIO BCTaBKy CHUHUTAIOT BLIZ[ep)KaBIHeﬁ HCHBbITaHUE, €CJIIN €€ COIPOTUBJICHUEC IIOCJIC HUCIbITaAHUS HE U3MCHUIIOCH OoJiee yeM Ha



5%.

7.3.9.Bpems-TOKOBbIC XapaKTEPUCTHKU M IPAHUIIBI IIPEAAYTOBOTO BPEMEHH CJIEAYyeT MPOBEPSTh 110 OCLMIUIOrPAMMaM, TOJIY4EHHBIM
[IPY UCTIBITAHUM B COOTBETCTBUH ¢ 1. 7.3.11.

Io ocumnorpaMmaM OnpenessioT BpeMsi:

OTKJIIOYEHHS - C MOMEHTA ITOSIBJICHHS TOKA 10 MOMEHTA €T0 MOJTHOTO NPEKPaIeHus;

HPEAIYTrOBOE - C MOMEHTA MOSBICHHS TOKA 10 MOMEHTA MOSBIICHHS HAIIPSHKCHUS Ha JIyTe.

[Ipy nepHOAMYECKUX HCIBITAHUAX, €CIM TeMIIepaTypa OKPY)KAIOIIEro BO3IyXa NPU HCHBITAHUM Ha OTKIIOYAIOLIYIO CIOCOOHOCTD
oryaercst ot (25+10)T, To UcHbITAHKS TOKAMH 4y *3 1o Tabn. 17 JIOJDKHBI OBITH TIOBTOPEHBI IIPH TEMIIEPAType OKPYXKAIOLIETO
Bo3ayxa (25+10)T, mpu 3TOM JOIMYCKAeTCs MPOBOAWTH MCIBITAHUS NPU HANPSHKCHHH, MEHBIIEM HOMHHAIBHOTO, C IICJBI0 HPOBEPKH
IIPETYTOBOTO BPEMEHH IUIABKHX BCTABOK.

Ilpn mepnoaWYecKWX HWCHBITAHUSAX IUIABKAX BCTAaBOK Ha HOMUHANBHBIC TOKM, MEHBIIME HOMUHAIBHOTO TOKA HCIIBITYEMOTO

THIOpa3Mepa NPeJOXPAHUTENs, AOCTATOYHO MPOBEPUTH TOJNBKO MPEIAYrOBbIE BPEMEHa IIPH TEMIEPaType OKDPYKAIOLIEro BO3IyXa
(25+10)TC, NOHMKEHHOM HANPSHKEHUH U 3HAYCHHUSIX TOKA OTKJIIOUCHHs!, YKa3aHHbIX B Tabi. 16.

Tabmuna 16

Tum mIaBkuX BCTaBOK OTHOIIICHHE TOKA OTKIIOUCHHUS K HOMHHAJIBHOMY

2,54

10-20

1-1,5

Ilpn kBanM(UKAMOHHBIX HCHBITAHUAX JOJDKHBI OBITH IPOBENCHBI TAalOKe MCIBITAHWS IIPH IapaMeTpax LeNd M 3HAUYCHHSIX
TeMIIEpaTyphl OKPYXAIOIIETO BO3/1yXa, YCTAaHOBICHHBIX B CTAHJApTaX WIH TEXHHMYECKUX YCIOBUSX HAa KOHKPETHBIE CEPUU M THUIIBI
MPEIOXPaHUTENEH.

[IpaBuia MOCTPOEHMS BPEMSA-TOKOBBIX XapaKTEPUCTHK IIPpU KBAIM(DUKALMOHHBIX MCIBITAHUAX IPUBEICHBI B 00S3aTEIbHOM
nprtoxeHuu 9.

Hpe[[oxpaHHTenH CHUTAIOT BbIACPIKABIIMMU UCIBITAHUC, €CJIKM MOJYYCHHbBIE BO BpEMA MUCIIBITAHUS TOYKU XapaKTECPUCTHUK
COOTBETCTBYIOT YCTAaHOBJICHHBIM B CTaHJapTax UJIKM TEXHUYCCKUX YCIIOBUAX Ha KOHKPETHLIC CEPUU U TUIIbL npenoxpaHHTeneﬁ.

ITpoBepke rpaHuI MPeIyroOBOr0 BPEMEHH IOABEPTalOT MPEJOXPAHUTENHN C IUNIABKMMH BCTaBKaMH THUMa J.

Yepe3 mnperoXpaHUTENM IPONYCKAIOT HCIbITATEIbHbIE TOKM, 3HAYEHUS KOTOPBIX BBIOMpAOT M3 Tabn. 3 B 3aBUCUMOCTH OT
HOMHHAJIBHBIX TOKOB IIJJABKUX BCTaBOK.

Hpe[[OXpaHI/ITeIIH CUHUTAKOT BbIACPIKABIIMMU TMPOBEPKY, €CJIK IUJIAaBKUE JJIEMCHTBHI IUIABKHUX BCTABOK HE pacIUIaBiATCA IIpU
MUHHUMAJIBbHBIX 3HAYCHUAX TOKOB U PACIIABATCA IIPU MAaKCUMAJIbHBIX 3HAUCHUAX TOKOB B TCUCHUEC BPEMCHHU, YKa3aHHOTO B Tabm. 3 JJIsL
COOTBETCTBYIOILINX 3HAYECHUU TOKOB.

7.3.10ITeperpy304Hyt0 CrIOCOOHOCTD IPEJOXPAaHHUTENCH TPOBEPSIIOT MPU YCIOBUSX, YKa3aHHbIX B 1. 7.3.5.2u 7.3.5.3.

7.3.10.1.TInaBkue BcTaBKM THIa ( moxaBepraior BozzaeiictBuio 50 ummynbcoB Toka, paBHoro 0,8 Toka, COOTBETCTBYIOIIETO
HpeIyrOBOMY BpeMEeHH 5 ¢ Ha mpeyiyroBoii BpeMs-TOKOBOH XapaKTepUCTHKE.



HpOIIOJ'DKI/ITeIIbHOCTb KaxxJ10ro uMiryjibca - 5 C, UHTCPBAJI BpPEMCHHU MCKAY UMITYJIbCAMU - 0,2yCHOBHOF0 BPEMCHHU.

7.3.10.2I1naBKkre BCTaBKM THIA @ MOABEPraroT Bo3AeiicTBHIO 50 HMITyIBCOB YCIOBHOTO TOKA HEIUIaBICHHMS. 1IPOXOIKUTENBHOCTB
KaXXIOT0 MMILYJIbCa COOTBETCTBYET YKAa3aHHOM Ha MEPerpy30YHO XapaKTEPHCTHKE, HHTEPBAI BPEMEHH MEXIY UMITYJIbCAMHU TOJDKCH
MPEeBBILIATh [UTUTEIBHOCTD UMITyJIbca B 30 pas.

7.3.10.3.TTocne oxnakaeHWsl IUIABKUX BCTaBOK THIOB aR m QR mo Temmeparypsl OKpyXKaloIIero BO3AyXa IUIaBKHE BCTaBKH
MOIBEPTalOT BO3JIEHCTBUIO TOKOM, IIPU KOTOPOM IPOBOJIIIIOCH HCIBITAHHUE HAa EPETPY3KY.

7.3.10.4 ITnaBkue BcraBku THHoB aR n gR moxaseprator Bo3aeiicTBuio 100 ucmbITaTeIbHBIX LHUKIOB MPOAODKHTENbHOCTBIO 0,2
YCIOBHOTO BPEMEHH, YKa3aHHOTO B Tabu. 1.3HadYeHHe HCHBITATENBHOTO TOKA M BPEMsI €ro MPOTEKAHMSI JOJDKHBI ObITh YCTAHOBIICHBI B
CTaHZapTaXx Ha KOHKPETHBIC CCPUH W THIBI [PESIOXPAHHUTETICH B COOTBETCTBHH C MEPErpy304YHOIl XapaKTEPHCTHKOH, MEPHOL
OTKJIIOYSHHOTO COCTOSIHHS JOJDKEH COCTAaBIISITh OCTAIBHYIO 9acTh LUKIIA.

[InaBKyro BCTaBKy CUHTAIOT BBIACP KABIIECH HCIBITAaHNE, €CIIH €€ CONIPOTUBIICHUE TOCIIC HCIBITAHNUS HE H3MCHUIIOCH.
7.3.11McipiTaHne Ha OTKITIOYAIONIYIO CIIOCOOHOCTH CIIEyeT MPOBOAUTE B coorBeTcTBrH ¢ [OCT 2933-83.

7.3.11.1.1lpu ucHBITAaHUK IOJHOCTBHIO COOPAHHBIH MPEJOXPAHHUTENb JOIKEH OBITh YCTAHOBJIECH B BEPTHKAJIHHOM IIOJIOKEHUHU.
IIpucoeqMHUTENBHBIC IIMHBI U IPOBOJA C CEYCHHEM, yKa3zaHHbIM B 1. 7.3.5.3, 10JDKHBI pacronaraThCsl NapajuleIbHO KpPEeNneKHOU
IUIOCKOCTH OCHOBaHUs npenoxpanurens. Ha paccrosnun ne 6oiee 200 MM OT BbIBOJ@ NMPEJOXPAHUTENS IPOBOIHUKU JOJDKHBI OBITH
HAJIeHO YKPEIUICHBI M OTOTHYTHI I10J{ IPSMBIM YIJIOM Ha3aj.

JlomyckaeTrcs pu UCTIBITAHUHM TOKaMU Iy 2 (Ta6us. 17)npuMeHsTh IPOBOAA U IIMHBI C CEUYCHHUEM, OTINYHBIM OT YKAa3aHHOTO B II.
7.3.5.3.

IIpu ucnbITaHUN MpEeOXPAHUTENEH ¢ MIABKUMM BcTaBkamu TUNOB aRu QR miaBkyro BCTaBKy MOHTHPYIOT B YCIOBHSX, CXOJHBIX C
YCIOBUSIMU 3KCIUTyaTalliM, B YACTHOCTH, B YaCTH PACIOJIOKEHUS MPOBOJHUKOB. Hampumep, eciu B 3KCITyaTaluH IIAaBKYIO BCTaBKY
AKECTKO KPEIIST TOJNBKO OJAHUM KOHILIOM, IIPH UCTIBITAHUAX €€ HE00XOJUMO KPEMUTh aHAIOTHYHO.

7.3.11.2 HcnpiTanue TepeMEeHHBIM TOKOM CIIEAyeT HPOBOJHUTH IPH HOMUHAIBHOI 9YacTOTe MPEJOXPAaHHUTENs C JOMYCKaMH I
+45

yactotel 50Ty -10 %, st npounx actot £20%.

HpPI HUCIBITAHUH ITOCTOSIHHBIM TOKOM neﬁCTBylomee 3HAYCHUEC BBICIIUX T'apMOHHUK HE JOJDKHO IIPEBLIIIATH 5% CPEAHEr0 3HAYCHUA
HarpsXCHU MOCTOSAHHOT'O TOKA.

Hcnpitanue CJIeayeT MNpoOBOAUTEL B 0[[H0(1)a3H0fI LEIIH 110 CXEME, HpHBeIIeHHOﬁ Ha 4€pTECKE.



VYron
Jomyck Ha Bosspa- TOsIBJIE-
7 0 BeNU- Iaronie- Koapdu- HUSL JyTHU TIOCIie
Toxk oTkIrOYeHHS 4uHY TOKa, % ecs HampshKe- IUEHT MOIII- Yron BKIO4YeHHs HYJISl Hampsi-
JUIS TIIaBKUX BCTaBOK THIA uue, % HOCTH TOKa 110CyIe HyJIs JKEHUS
HaIpsKEHHS
g a aR JNIEKTPUIECKHE TPayChl
+10 VYeranasmuBaercs | Ot 40* no 65
Haun6onpimmii TOK OTKIIIOYEHUS 1 -0 CTaHAAPTaMHU UK Ot 6510 90

TEXHUYECKUMH

YCIIOBHSIMH Ha
KOHKPETHBIE

CEepPHHU M TUIIBI

MIpeOXpaHUTENeH
+20 -
Toxk HanOobIIeH SHEPTUH AYTH - 45 IIo o—U
11¢-1 Tabn. 2
He nopmupyercs -
ke - +20
Iy =321, f3 =251,
Ig=2I I4=161 =
4 i 4 : i +20
-0
15 =125, Is=1,

* Jlyist ITaBKUX BCTaBOK THIOB aRu gRucnbITanye npoBoasT npH yrite ot 65 1o 90 3nekTpuaeckux IrpagycoB.

* "M yayMeHbIIHiT TOK OTKITIOYCHMS.

Tabmuma 17



HpI/IMe‘IaHI/Ie. Ha NEPEMEHHOM TOKE TOK 2 OPUCHTHUPOBOYHO PABCH 3-4-KpaTHOMy 3HA4YCHUIO TOKA, TP KOTOPOM HPEAAYTOBOC BPEMS COCTABJIAACT OAUH ITOJYIIEPUO.

Ha nepemenHoM Toke, ecim TOK HauOONBIIEH SHEPIHU TyTH 2 Gouble HANGONBIIETO TOKA OTKIIOYEHHS 1 , TO HCTIBITAHHE TOKAMH H - 2 JOIDKHBI GbITh 3aMEHEHbI HCTIBITAHHEM
IIPU TOKE 1 , TIPOBEJICHHOM IIpH CJIEAYIOMNX 3HAUCHUSX yIJla BKIIOYEHHs Toka rocye Hyns Hanpspkenus: 0, 30, 60, 90, 126xexTpudeckux rpagycoB. Ecimu npu ucnbITaHHE TOKOM

1 6yIIyT BBITIOJIHCHBI YCJIOBUS UCIBITAHHUSA TOKOM 2 B OTHOM HMJIM HECKOJIBKUX UCIIbBITAHUAX, TO UCIIBITAHUC TOKOM 2 HC IIPOBOJAIT.

Ha mocrostaHOM TOKE, €CJIK BO BPEMSI UCIIBITAHUSI TOKOM 1 Ayra 1nosBJsICTCs IIpU TOKE, paBHOM HWJIN 0O0JIbIIIEM O,E 1 , TO UCIIBITAHUC TOKOM 2 HE IIPOBOJAT.




HcnbiTaHue npeoXpaHuTeNiel, peJHa3HaueHHbIX 1711 padoThl TOJIBKO B Tpex(a3sHOU Leny, cleayeT MpOoBOAUTS B TpexdaszHo Henu
B cootBercTBuH ¢ Tpeboanmsamu ['OCT 2933-83u cranmapraMd WM TEXHUYECKMMH YCJIOBHSIMH Ha KOHKPETHBIC CEPUH M THIIBI
NIPENOXPaHUTENEH.

TunoBasa cxema uenu AnAa UCnblTaHUA npepoxpaHuTens
Ha OTKNnw4awwyro CMNOCOGHOCTbL

A Fi

57 b3

52
O
|
:
o4
G - ucrouynuk nutanus; S1 -anmapar, 3alMIIAIONIMN UCTOYHUK NUTaHKs; S2 -anmapar,
3aMBbIKaOKi nenb; E - ycTpolcTBO s perynupoBkH (a3el BkiIroueHus; P1 - v3MepuTenbHbIN IIYHT;
F - ncrisiTyeMslit npeoxpanuTelts; X - CheMHBIH IIPOBOIHUK, NCHOIB3yEMbIH Ul KaTMOpOBKY LieTIH,;
R - perymupyemoe conpoTusnenue; L - perymupyemast ”HIYKTHBHOCTE; P2 - m3mepurenbHas ners,

perucTpupyromias ToK; P3 - u3smepuTensHas nenb, perucTPUPYIONIas HAPsDKCHUE TP UCIIBITAHUN
npenoxpanurens; P4 - namepuTenbHas Ienb, perUCTPUPYIOIIast HaNPsHKEHHUE ITPU KaTHOPOBKE.

82

[TapameTpbl HCIBITATEIBHON LEMM JOJDKHBI COOTBETCTBOBAaTh yKa3aHHbIM B Tabin. 17 Ha mepeMeHHOM Toke M Tabm. 18 - Ha
MOCTOSTHHOM TOKE.

Tabmuma 18
Iy
Tok oTKIIHO4EHHS JULSL TUTABKUX Jomyck Ha Bosspamaromeecst Hanpspxenue, % IMocrostHHas BpeMeHH, MC
BCTaBOK THIIOB BEJINYUHY TOKa,
%
JUTS TIIABKUX JUTSL TITABKUX
BCEX THIIOB, aR; gR BCTaBOK BCEX BCTaBOK TUIIOB
kpome aR, gR TUIIOB, KpOMeE aRu gR
aR
u gR
+10
HanGonbImmii Tok oTK/oueHns * 1 -0
o ! 2 B
Tok HanOonplIeH SHEPTUN AYTH 45 45 15-20
11e-0 11c-H
= +20
Iy =321,
fq=21 Iyg=1
4 M 20 M +20
-0
Is=1.251,,




- MEHBIIUH TOK OTKJIIIOUCHHUSI.

Be/numHa ToKa OTKIIOYEHHS © 2 [0IbKHA GbITh BbIOpaHa TakUM 00pa30M, YTOOBI HCIBITAHNE MPOBOAUIOCH B YCIOBHSAX, ONU3KHUX K
YCIOBHSIM BBIICJICHUSI B IUIABKOM BCTAaBKE HAMOOJbBIICH SHEPrUM IOyTHM. DTO YCIOBHE CUYHTAIOT BBIIOJHEHHBIM, €CIM B MOMEHT

MOSIBIICHHS IYTH TOK (MCHOBEHHOE 3HaveHue) nocruraer 3uauenus: (0,60-0,75 2 TOKa OTKJIIOUYCHHs (IelCTBYyIOLICe 3HAUCHKE) - Ha
nepemenHoM Toke; 0,5-0,8Toka OTKITIOUCHUSI - HA TOCTOSIHHOM TOKE.

3HaueHHs TOKA OTKIIOUEHHsS ~ 2U JOJDKHO BBIOpAaHO TakuM oOpa3oM, 4ToObl mpeagyroBoe Bpemsi Obuto paBHO 30-45c, eciu B
CTAaHZAPTAX WM TEXHUYECKHMX YCIOBHAX Ha KOHKPETHBIE CEPUM U THUIIBI IPEOXPAHUTENICH HE YKa3aHO JPYroe 3Ha4eHHUE.

€OOXOIUMOCTb ITPOBCACHUS WCTIBITAHUN TOKOM , 3HAYCHUE TOKOB u JIOB BKIIFOUCHHS INCPEMCHHOI'O TOKa IIpU
Heo6 :

WCTILITAHMH TOKOM -1 JOMKHEI GbITh YCTaHOBJIEHbl B CTaHAApTaX HIM TEXHUYECKHX YCIOBHAX Ha KOHKPETHBIE CEPUH M THIIBI
IIpeJOXpaHUTEICH.

Ecnu mpu ucTIbITaHUM TOKaMH 4y *3 pembrratenshas YCTaHOBKA HE MO3BOJISIET MOAAEPKHBATh TOK MPU MOJTHOM HAIpPsSKEHUU B
TeueHne HeoOXOIMMOTr0 BPEMEHH, TO JIOMDKHO OBITh MPOBEJEHO MPEIBAPUTEIBHOE HaTPEBAHNE NMPETOXPAHUTENS UCITBITATETBHBIM TOKOM
NpU TIOHMKEHHOM HAMNpSHKEHUH C TOCNEMYIOIUM TEPEKIIIOUeHUEM MPEJIOXPAHUTENST U HCIBITaTeNbHON IIEMM, COOTBETCTBYIOIIEH
BBIIIEYKa3aHHOH. Bpemst Mex1y MOMEHTOM TOSIBIIEHHS TOKa T0CJIe NEPEKIIOYEHH 1 MOMEHTOM BO3SHHUKHOBEHHMS AYTH JOIKHO OBITH HE
MeHee TPEXKPAaTHOIO 3HAYCHUS BPEMEHH [IEPEKIIIOYCHUS.

JUtst oqHOTO M3 00pa3sloB MPU HCHBITAHUSIX TOKAMH fz , B u % Bosspaw@oweecs HANPSIKEHHE JIOIKHO MOIEPHKHBATHCS
+3 +20
pasubiM (10C -0 )% OT HOMHHAIBHOTO HampspKeHHsi npu mepemeHHoM Toke u (10C -0 )% OT HOMHHAIBHOTO HAIPSDKEHUS TIPH
MOCTOSIHHOM TOKe B TedeHnue He Menee yeM 30 ¢ mocie cpaOaThIBaHHs IUIABKAX BCTABOK, KOPITYC WIIM HAMONHHTEIb KOTOPBIX HE
COIIEP)KUT OPTaHUYECKUX MATEPHANIOB; 5 MHH TOCHe cpabaThIBAHHSA BCEX OCTAIbHBIX IUIABKUX BCTABOK, NMPHYEM IEPEKIIOYCHHE HA
JPYTOif HCTOYHKK ITUTAaHUS HOMycKaercs depe3 15 ¢, ecin BpeMst kommyTanuu (MHTepBan 6e3 HanpshkeHwst) He npesbimaer 0,1c.

Bo Bcex ocTalbHBIX HCIBITAHUSAX BOCCTaHABJIMBAIOIIEECS M BO3BpAIAIONeecs HANPHKEHUE IOJICPKUBAIOT HA OJJHOM 3HA4YCHHHU B
TedyeHne 15 c nocne cpabaTbiBaHus IUTABKOTO MPEIOXPAHUTENS.

7.3.11.3IIpu ucObITAaHWH HA OTKIJIIOYAIOLIYIO CIIOCOOHOCTH MPOBEPSIOT BH3YalbHO OTCYTCTBHE BBIOpOCA IJIAMEHH, Pa3pyLUCHUS H
3aropaHusl COCTAaBHBIX dacTed mpenoxpanurens. C momompio Metaummdeckux mactul B coorBerctBun ¢ OCT 2933-83mnposepsitor
TpaHUIly BEIOPOCAa HOHU3UPOBAHHBIX Ta30B. [I1aCTHHEI yCTaHABIMBAIOT Ha PACCTOSHHUM, yCTAHOBJICHHOM B CTaHIApTaX MM TEXHUUECKHX
YCIIOBHSIX Ha KOHKPETHBIC CEPHU U THIIBI PEIOXPAHUTEIICH.

7.3.11.411penoxpaHuTenb CUUTAIOT BBLISPIKABIIMM HCIBITAHUE HA OTKIIIOYAIONIYIO CIOCOOHOCTD, €CIIH:

TIpH €ro cpabaThIBaHUU HE MPOU30LLIO 00pPa30BaHMs yCTOMIMBOM AyrH BbIOpOCaA IIaMEHH, HOHW3AIUH OKPYIKAIOIIETO MPOCTPAHCTBA
U IPYTUX SIBICHUH, OMACHBIX IJIs1 0OCIY>KHUBAIOIIETO MEPCOHANa;

€ro 4acTH, 3a UCKIIFOUYCHHEM 3aMEHSIEMBIX TT0CIIE KOKIOTO cpadaThiBaHMs, HE HAPYIICHBI B TAKOH CTETIEHH, YTO JENIACT HEBO3MOKHBIM
HX JaJbHEHIIee UCIIOIb30BaHue;

€ro 4acTtu, KpoM€ IUIaBKHUX D3JJIECMCHTOB, INPCAHA3HAYUCHHBIC JUISI 3aMCHBI WJIM BOCCTAHOBJICHHS IIOCJIIE Ka)XI0ro Cpa6aTI)IBaHI/I$I

npeJoXpaHuTeseil, He MOBPEXKICHBI B TAKOH CTENEHH, YTO WX 3aMEHa MM BOCCTAHOBJCHHME CTald 3aTPYJHUTEIbHBIMH IS
00CITy)KUBAIOILIETO ePCOHAa;

MePEHAINPSIKEHUS IIPU UCIIBITAHUH TOKAMH Ly *2 ge NIPEBBIMIAIOT 3HAUCHNUH, yKka3aHHbIX B mir. 3.3.19u 3.3.20.

7.3.12 XapakrepucTHKy POIYCKAEMOT0 TOKA MPOBEPSIOT 10 OCIILUIOrPAMMAaM, MOJyYSHHBIM IIPH UCIIBITAHUN HA OTKIOYAIOIIYIO
CIIOCOOHOCTE.

IpaBuia MOCTPOCHUSI XapPAKTEPUCTHKH MPOIYCKAEMOr0 TOKa HPH KBAIM(MHKAIMOHHBIX HCIBITAHHSX aHAJIOIMYHBI YKa3aHHBIM B
00s13aTeNIHOM TIPHIIOKeHUH 9.

HpC,Z[OXpaHI/ITCHL CUHUTAIOT BBIACPKABIIUM HCIIBITAHUSA, €CJIU TMOJYYCHHBIC 3HAYCHUSA IIPOMYCKACMOTO0 TOKa COOTBETCTBYIOT
YCTAHOBJIEHHBIM B CTaHAAPTaX UJIN TEXHUYECCKUX YCIOBUAX HA KOHKPETHBIE CEPUU U TUIIBI npenoxpaHnTeneﬁ.



7.3.12.1IIpenoxpaHuTend ¢ IUIaBKUMH BcTaBkaMu THIIOB @R 1 QR mommkHbI ObITH MCIbITaHbl HpH yciaoBusx m. 7.3.11.1B cxewme,

b Iy g

NPUBEJICHHON Ha YepPTEeKe IPH NapaMeTpax Lelu NePeMEeHHOT0 TOKa, yKa3aHHbIX B Ta0u. 19 1 TokoB

7.3.13 XapakrepucTHKd HHTErpaioB KOy IPOBEPSIOT MO OCHUMIUIOTPAMMaM, MOJYYCHHBIM MPH MCIBITAHUU HA OTKIFOYAOIIYIO
CIIOCOOHOCTE.

PCKOMCHIIYCTCSI OIIPEACICHNUE UHTCIPAJIOB NPOBOAUTH C IIOMOLIBIO CIICITUAJIBHBIX HpH60pOB.

st obecrieyeHus TOCTaTOYHOI TOYHOCTH rpadoaHATUTHISCKOr0 METO/a pacyera He0OX0AUMO, YTOOBI BBIOPAHHBIE MACIITA0bI TOKA
U BPEMEHH OCLIMIUIOrPaMM 00ECIIeYHBANIN BEJIMUYUHY U3MEPAEMBIX 110 OCHMIUIOrPaMMaM OTPE3KOB He MeHee 5-10mm.

HpaBI/IJIa NOCTPOCHUSL HHTEIPAJIbHBIX XapaKTECPUCTHUK IIpU KBaJII/I(i)I/IKaL[I/IOHHLIX UCHbITAHUAX aHaJOIMYHbl YKa3aHHbBIM B
00s13aTEILHOM TPUITOKCHUN 9.

Hpe[[OXpaHI/ITeIIb CYHUTAKOT BbBIACPKABIIMNM HCIIBITAHUC, C€CJIH IIOJYYCHHBIC 3HA4YCHHUSA HWHTErpajioB H)KOyIISI COOTBETCTBYIOT
YCTAHOBJIEHHBIM B CTaHAAPTaX WIN TEXHUYECCKUX YCIOBUAX HA KOHKPETHBIE CEPUU U TUIIBI HpenoxpaHHTeneﬁ.

Tabnuua 19
7 0 Jomyck Ha Bosspaaro- Koadpdurpent VYron Yron nosiBiIeHust
Tok oTKiIHO4EHHS BEIIMYUHY TOKa, % 1meecs MOLIHOCTH BKJIOYEHHS TOKa JYTH TI0CIIE HyJIS
HanpspkeHue, % rocje HyJs HaNpsUKEHUs
HaNpsDKEHUS
QIIEKTPHIECKUE TPATyChl
Haubonbumii Tok +10 - Ot 6510 90
oTkmoueHus 1
10045
Tok HaubombIIeH - 0-20 -
SHEPTHUHU IyTH 2
ITo Tabm. 2
+
Is =+J11i3 =0
- Ot 65110 90
={05-14 - 5045
Iy ={0,25-1) - 2545

7.3.13.1.CooTBercTBHE MpPEIUIyroBoro uHTerpana JHxoyis MiIaBKUX BCTABOK THIA ( MPOBEPAIOT MO PE3yJbTaTaM MCIBITAHUS IIpU

2
Toke © 2 u sHaueHuil It 3a Bpems 0,1c. Merop pacyera npeanyrosoro uHrerpaia JKoyss o M3MepeHHbIM 3HAUCHUSAM, a TAKKE UL
IUIABKUX BCTaBOK MEHBIINX HOMHHAIIbHBIX TOKOB, Y€M HCIIBITAHHBIC, IPUBEACH B CIIPABOYHOM NpUIOKeHNH 13.

7.3.13.2I1penoxpanuTeiy ¢ IUNIABKUMH BCTaBKaMu TUMOB @R 1 gR [0/DKHBI ObITh MCMBITaHbl IpH ycimoBusx 1. 7.3.11.1mo cxewme,
NIPUBEICHHON Ha dYepTexe, IPH IapaMeTpax LeNnd MEepeMEHHOro TOKa, yKa3aHHBIX B TaOn. 19. Ilo ucmbeITaHUSIM TOKaMu Li2y

Ig Ig

MPOBEPAIOT XAaPAKTCPUCTUKHU HHTEIrpalia ﬂ)KOyIISI IIpyd HOMHUHAJIBHOM HANPAXKCHUH, IIO0 MHCIBITAHUAM TOKaMU 1 u -
XapaKTCPUCTUKU ITPU MEHBIIUX HAIIPSKECHUAX.

7.3.14 XapakTepHCTHKU MEpeHAPsDKSHNUS TPEAOXPAHUTENeH ¢ MIaBKUMU BcTaBkamu THIIOB aR 1 gR mpoBepsitoT mo pesyiabraram
ucnsiTanuid m. 7.3.11.21 7.3.13.2.

Hpe[[OXpaHI/ITeIIb CUHUTAKOT BBIACPIKABIINUM IIPOBEPKY, €CJIU U3MEPCHHBIC 3HAUCHUS MEPCHAIPSKCHUA COOTBETCTBYIOT IIII. 3.3.19u




3.3.20u He NpeBHIIAIOT 3HAYCHYS, YKa3aHHbIE Ha XapaKTePHUCTHUKE MepPEHANPSKECHHS.
7.3.15IIpoBepky paboThl yka3zaTens cpadaTbiBaHUs U OOKa MPEIOXPAHUTENSI CIACAYeT MPOBOIUTh B COYETAHHU C UCHIBITAHUSIMHU I10

mn. 7.1.9umu 7.3.9npu Toxke, paBHoM 2 M | u Bo3BpamaionieMcs HaNpPAKEHNUH, yKa3aHHOM B 1. 3.3.23.3HaueHue BO3BPAIIAIOMIETOCS
HAINpPsHKEHHsT MOXKeT ObITh yBenndeno Ha 10%.

7.3.16.CenekTHBHOCTD Hpel[OXpaHHTeIIeﬁ HOPOBEPAIOT 1O METOHUKE, W3JI0’)KEHHON B CTaHJlapTax WM TEXHUYCCKUX YCJIIOBUAX Ha
KOHKPCETHBIC CEPUU U THUIILI HpeZ[OXpaHHTeHeﬁ.

7.3.17 UcnipiTaHne cBOOOAHBIX KOHTAKTOB HA KOMMYTAL[MOHHYIO H3HOCOCTOMKOCTH cieayet npoBoantsb o [OCT 2933-83.
7.4 KoHTpoItb IIpeIoXpaHUTeNIei Ha COOTBETCTBHE TPEOOBAHHSM 110 CTOMKOCTH K BHEITHUM BO3JCHUCTBYIOIIUM (hakTopam

7.4.1Ucnerranns ciaexyet npoBoauts B cootercTBun ¢ [OCT 20.57.406-8%uts npenoxpanuTeneil KIMMaTHIECKOro HCIOIHEHUST T
¢ yaeroMm tpeboBanuiit TOCT 15963-7% I'OCT 15151-69 uts npenoxpanurenei kimmumatudeckoro ucronaenns Y XJI-I'OCT 17412-72.

Hepe;[ KaXXIbIM BUAOM HCTIBITAHUH M TIOCTIE UCTIBITAHUS JTOJDKEH OBITh MIpOBEACH BHCIITHUAN OCMOTp Hpe[[OXpaHHTeHefI.

HpPI HUCTBITAaHUSAX Ha BO3JICHCTBHEC MEXaHUUYECKUX (l)aKTOPOB MPEAOXPAHUTEIIb NOJDKECH 3aKPCIUIATBCA Ha UCHBITATEIIBHOM CTEHAC
CHOCO6OM, YCTaHOBJIEHHBIM CTaHAApTAMH UJIN TEXHUYECKUMU YCIOBUAMHU HAa KOHKPETHBIE CEPUU U TUIIBL npenoxpaﬂmeneﬁ.

7.4.2 VcnpITaHne 10 OnpeselIeHHIo Pe30HAHCHBIX YacTOT KOHCTPYKIMH ciexyeT npoBoauts MerogoM 100-1mo F'OCT 20.57.406-81.

7.4.3. UcnbiTanne Ha BHOPOYCTOMYMBOCTH ciemyeT mnposoguts MeromoMm 102-1 mo I'OCT 20.57.406-81lmpu HarpeBaHum
HOMHHAJIBHBIM TOKOM B COOTBETCTBHH C L. 7.3.5.2u 7.3.5.3.B npornecce ucnpITanms ciaexyeT KOHTPOJIUPOBATh OTCYTCTBUE 3aMBIKAHUS
Pa3OMKHYTBIX U Pa3MbIKaHUE 3aMKHYTBIX CBOOOJHBIX KOHTAKTOB U IPEBBIICHHE TEMIIEPATyphl YacTeil IpeIoXpaHuTeIIs.

HpeﬂOXpaHI/ITCHL CUYHTAIOT BBIJACPKABIIHUM HCIIBITAHUE, €CIIN:

a) TNIPEBLILICHUE TEMIIEPATYPHI gacTei NPpEAOXPAHUTEIIA COOTBETCTBYET YCTAHOBJICHHBIM B CTaHAApTaX HMJIM TEXHUYCCKUX YCIIOBUAX
Ha KOHKPETHBIC CEPUHN U TUIIBL HpenoxpaHHTeneﬁ;

6) B IIPpOLECCCE HUCIIBITaHUSA HCE IPOU30LIIO0O MEXaHUYCCKUX HOBpe)KZ[eHHﬁ; TPCIIUH KW CKOJIOB Ha HU3O0IUOHHBIX JAETalIdX,
CaMOOTBUHYMBAHUSA KPEIICKHBIX Z[eTaJIeﬁ, YTCUKU HAIIOJHUTEIIA, Cpa6aTbIBaHI/I$I yKasareisa Cpa6aTLIBaHI/I$I, Ooiika u CB060Z[HI)IX

KOHTAaKTOB,

B) MPEIOXPAHHUTENH YAOBICTBOPSIOT TPEOOBAHMSAM, YCTAHOBJICHHBIM B CTAHAAPTAX MM TEXHHYECKHX YCIOBHSX Ha KOHKPETHBIC
CEpHHU U TUIBI IPETOXPAHUTENEH.

7.4.4 UcnpiTanne Ha BUOPONIPOYHOCTH CiieyeT npoBoauth Metogom 103-2mo 'OCT 20.57.406-81.
TIpeoXpaHUTE b CYUTAIOT BBIACPKABLINM HCIIBITAHKE, €CIIH OH YAOBJIETBOPseT TpeboBanusm 11. 7.4.3.0, B.
7.4.5/cnpiTanne Ha yIapHYIO IPOYHOCTH cieayeT nmpoBoauts MeronoM 104-1mo 'OCT 20.57.406-81.
[TpenoxpaHuTenh CYUTAIOT BbIACPIKABILIM HCIBITAHUE, €CIIM OH YIOBIIETBOPsieT TpeboBaHusM 1. 7.4.30, B.

7.4.6.YcnplTanne Ha yZapHYIO0 yCTOWYMBOCTH mpoBoasaT MeronoMm 105-1mo 'OCT 20.57.406-81mon mHarpy3koil HOMUHAIBHBIM
TOKOM B cOOTBeTCTBHH ¢ mm. 7.3.5.2u 7.3.5.3.

B mpornecce ucnpITaHus JOMKHO KOHTPOIUPOBATHCSI OTCYTCTBHE 3aMbIKaHHS Pa30MKHYTBIX M Pa3MbIKAHHE 3aMKHYTBIX CBOOOIHBIX
KOHTAKTOB M MPEBbILICHHE TEMIIEPATYPhI YacTell Mpe1oXpaHuTeNnei.

[TpenoxpaHuTeNIb CYUTAIOT BbIICPIKABILNM HCIBITAaHUE, €CIIM OH YAOBIIETBOPsieT TpeboBauusMm 1. 7.4.3a, 6, B.

7.4.7.VcubTanne Ha BO3jeiicTBHE JIMHEHHOrO yckopeHHs ciexyer npoBoautb MerogoMm 107-1 mo I'OCT 20.57.406-81npu
HarpeBaHHH HOMHUHAIBHBIM TOKOM.

HpeﬂOXpaHI/ITCHL CUHUTAIOT BBIACPIKABIIUM HCHBITAHUE, €CJIM B IPOLECCE U IIOCJIC UCIIBITAHUA OH YAOBJICTBOPACT Tpe60BaHPI5[M,
YCTAHOBJIEHHBIM B CTaHAAPTaX WJIN TEXHUYECKUX YCIOBUAX HA KOHKPETHBIE CEPUU U TUIIBI npenoxpaHnTeneﬁ.

7.4.8cnpiTanne yrmakoBKY Ha NPOYHOCTD ClIeAyeT MPoBoAnTh B coorBercTBuu ¢ [OCT 23216-78.
7.4.9.VcnplTanne Ha BO3ZEICTBHE IMOBBIIICHHONW pabodeil TemrepaTypsl cpeibl ciemyer mpoBoauts MerogoM 201-2.1mo T'OCT
20.57.406-8Inpu BepxHeM paboueM 3HaYECHUN TEMIIEPATYPhI OKPYKAIOMIEr0 BO3AyXa IIPH HarpeBaHHUU TIPEIOXPAHUTETST HOMHHAIBHEIM

TOKOM.

[lepuoandeckue UCIBITAHUS MTPEJOXPAHUTENCH, UMEIOIIUX TEMIICPATypy BBIBOAOB, OJIU3KYIO K IPEAEIbHO JOMYCTUMOMN, IOMyCKaeTCs
MIPOBOJUTH IIPY HOPMAIBHBIX KIIMMATHYECKUX YCIOBHUIX MUCIBITAHUHA U COOTBETCTBYIOIIEM HOMUHAJIFHOM pabodeM TOKE, O YeM JOJKHO



OBITh COOTBCTCTBYIOIICC YKa3aHUC B CTaHAApTaX WM TEXHUYCCKUX YCIOBUAX Ha KOHKPETHBIC CEPUUN U TUIIBL HpeHOXpaHHTCHCﬁ.

HarpeBatnue npenoxpaHureneii cieayer IpoBoJuTh B cooTBeTcTBUM ¢ mn. 7.3.5.2u 7.3.5.3B TeueHne BpeMeHH, HEOOXOIUMOTO IS
JOCTHKEHHUSI YCTAHOBHUBILETOCS TEIIOBOTO COCTOSIHHSI.

Wcnpitanus Ipu ApYyrux 3HAUYCHUAX TOKa U BPEMEHAX BBIACPIKKHU CICAYCT POBOAUTHL B COOTBETCTBUHU C Tpe60BaHI/I$[MI/I CTaH1apTOB
WIIN TCXHUYCCKUX yCHOBHﬁ Ha KOHKPCTHBIC CEPUU U THUIILI Hpe[[OXpaHHTeHeﬁ.

B KOHIIE BBIACPIKKU IPpU 3aJaHHOM TEeMIIEpaType AOJIKHA OBITh IIpOBEpEHA YCTKOCTh pa60TbI CB06OIIHI)IX KOHTAaKTOB.

IIpenoxpaHuTenr ¢ IUIABKMMH BCTaBKaMu THIIOB aR 1 gR mpn KBanndUKAIHMOHHBIX HCHBITAHMSIX CIEAYET MOABEPraTh HCIBITAHUIO
6e3 ToKa IMyTeM BBIJICP)KKH B TepmocTate npu Temneparype 160T B teuenue 1 .

Hpe[[OXpaHI/ITeIIb CUHUTAIOT BBIACPIKABIINM HCIILITAHUS, CCIIN:
a) B IPOLECCE HCHbITAHWA HE MPOU3OIIIIO MEXAaHUYCCKUX HOBpe)KIIeHI/Iﬁ (H3MCHCHHG q)OprI U pasMeEpoB IIeTaJIeﬁ, HapyLICHUC
HpOTHBOKOppO3HﬁHbIX HOKpLITHﬁ U U30JA0UU U IIp.), HapymieHus 4€TKOCTH pa60TbI CBO6OIIHI)IX KOHTAKTOB; JOMYCKACTCs BBITCKAHHEC

3aJIMBOYHBIX Mace, €CIIM IPHU 3TOM OOHAXKAIOTCA YaCTH MPEAOXPAHUTENS, HAXOAALINECS MO HAIPSHKEHUEM;

6) MpemOXpaHHUTENH YHOBICTBOPSAIOT TPEOOBAHMSAM, YCTQHOBJICHHBIM B CTaHAAPTAaX HJIM TEXHHYCCKHX YCIOBHSAX HA KOHKPETHbIC
CEpHUHU U TUIBI IPEIOXPAHUTENEH.

7.4.10.VcnipiTanne Ha BO3ZEHCTBHE IOHIKEHHON pabodeil Temmeparypbl cpexsl ciegyer nposoguts MerogoM 203-1mo 'OCT
20.57.406-81.

BpeMmst BBIICP)KKH JIOJDKHO OBITh HE MEHee yKa3aHHOro B II. 3.3.8,eciu B CTaHAApTaX MM TEXHUYECKUX YCIOBHAX HE YCTAHOBJICHO
JIpyroe 3HaYeHHe BPEMEHH.

[TpenoxpaHuTenbh CYUTAIOT BbIICPIKABILINM HCIIBITAaHUE, €CIIH OH YAOBIETBOPsieT TpeboBanusM 1. 7.4.9a, 6.

7.4.11 cnpiTanue Ha BO3JEHCTBHE NOHMKEHHON NPEAENbHOM TeMIepaTypsl cpenbl ciexyer npoBoauts Merogom 204-1no T'OCT
20.57.406-81.

Bpemst BBIACPKKH B Kamepe XONOAa M B HOPMAIbHBIX KIMMATHYECKHX YCIOBHSIX MOCIE HCIBITAHHS NODKHO OBITH HE MEHee
ykazauHoro B 1. 3.3.8.

[TpenoxpaHuTenb CUUTAIOT BbIICPIKABILIIM HCIIBITAaHUE, €CIIH OH YAOBIETBOPsieT TpeboBanusMm 1. 7.4.9a, 6.
7.4.12 MciibiTanne Ha BO3/ICHCTBUE U3MEHEHHS TEMIIEPATypHI Cpelbl clieyeT npoBoauTh MetogoM 205-4no TOCT 20.57.406-81.

HpOBepKy MPOYHOCTU H30JIALIUHN CICAYCT IPOBOAUTH MEKAY TOYKAaMH, YKa3aHHBIMU B II. 7.3.4,HaHp$I)KeHI/IeM, YCTAaHOBJICHHBIM B
CTaHJapTax Ui TEXHUYCCKUX YCJIOBUAX Ha KOHKPETHBIC CCPUU U THUIILI npenoxpaHHTeneﬁ.

[IpenoxpaHHUTENb CUUTAIOT BBIACPIKABIIUM MCIBITAHHUE, ©CJIM OH BBIIEPIKAl IPOBEPKY IPOYHOCTH M3OJALMH M YAOBIETBOPSET
TpeboBanusm n. 7.4.9a, 6. IIpu 3TOM OMyCKAOTCs OTAENBHBIE OYard KOPPO3WH, €CIH OHH HE BIHSIOT Ha paboTOCIOCOOHOCTDH
NpeJOXPaHUTEN M He HAPYLIAIOT €ro TOBAPHBIH BUJL.

7.4.13.VictipiTaHne TpeAOXpaHUTeNneld ucnoiHeHus T Ha BO3JEHCTBUE TOBBINICHHOW BIOKHOCTH BO3IyXa JJIHTEIHHOE CIEOYET
npoBoauTh MeTooM 207-1mmm 207-2mo 'OCT 20.57.406-8 3 mo 'OCT 15151-69.

[TpoBepKy CONPOTHUBICHUS H3OJIALMH CIEIYET IIPOBOJUTH MEX/Y TOYKaMH, yKazaHHbIMU B 11. 7.3.3.IIpoBepky NpOYHOCTH H30JISLUU
ClieZlyeT MpPOBOJMTH MEXAY TOUKAMM, YKAa3aHHBIMH B 1. 7.3.4, HAalpsHKCHUEM, YCTAaHOBJICHHBIM B CTaHIAPTaX HWIM TEXHHYECKUX
YCIOBHUSX HAa KOHKPETHBIE CEPUU U TUTIBI PETOXPAHUTENEH.

ﬂOHyCKaeTCS{ BMCECTO MIUTCJILHOTO IMIPOBOAUTL YCKOPEHHOC UCIBITAHUE IPEAOXPAHUTEIIA.

IIpenoxpaHuTens CUMUTAIOT BBLACPKABIIUM HUCIBITAHUE, €CIM OH BBLACPHKAI IPOBEPKY COIPOTUBICHHUS U MPOYHOCTH U3OJALMU U
ynosierBopsier TpeboBaHusM 1. 7.4.9 a, 6. Ilpm 3TOM AOIMyCKAaroTCS OTHENBHBIE OYarW KOPPO3WM, €CIM OHM HE BIMSIOT Ha
paboTOCTIOCOOHOCTD MPEOXPAHUTENS M HE HAPYILIAIOT €r0 TOBAPHBIH BHI.

7.4.14 VicnpiTanne Ha KPaTKOBPEMEHHOE BO3/CHCTBHE MOBBIIICHHOW BIa)KHOCTH BO3/1yXa JOJDKHO MPOBOAUTHCS Merogom 208-2mo
I'OCT 20.57.406-81gcnu vHOI METOJ HE YCTAHOBICH B CTaHIApTaX HJIM TEXHHUYECKUX YCIOBUSIX HAa KOHKPETHBIE CEPUHM U THIIBI
HpeIoXpaHHuTesIei.

HpOIIOJI)KI/ITeIIbHOCTb UCIIbITAHUA JOJIXKHA COCTABJIATH 48 9, €CJIM UHOC HEC YCTAHOBJICHO B CTaHAapTax WM TEXHUYCCKHUX YCIIOBUSX Ha
KOHKPCTHBIC CEPUU U THUIILI Hpe[[OXpaHHTeJICﬁ.

[IpemoXpaHuTENb CUUTAIOT BBIICPKABIINM HCIBITAHUE, €CJIM KPUTEPHH OLICHKH PE3YJIbTaTOB MCIBITAHHN COOTBETCTBYIOT YKa3aHHBIM
B 7.4.13.



7.4.15cripiTanne HA BO3JICHCTBHE MHES H POCHI TOJDKHO TPoBoAUThCs MeTtooM 206-1mo 'OCT 20.57.406-81.

7.4.16.VcnbiTaHne Ha BO3JCHCTBHE aTMOC(EPHOr0 MOHMKEHHOTO AABIICHHUS JOJDKHO MpoBoAuThesi Merogom 209-2 mo T'OCT
20.57.406-81.

7.4.17. VicnpiTanue Ha BO3JCHCTBHE COJSIHOTO TyMaHa JIOJDKHO TpoBoauThes wmerogoM 215-1 mo T'OCT 20.57.406-81.
[IpenoxpaHuTenbh CUUTAIOT BBHIACPIKABIINM UCIIBITAHHUE, €CJIM MPOBEPSEMbIC TapaMeTPhl COOTBETCTBYIOT 3HAYCHUSM, YCTAHOBICHHBIM B
CTaHJAPTaX WM TEXHUYCCKUX YCIOBHIX HA KOHKPETHBIC CEPUH U TUIIBI MPETIOXPAHUTEIICH.

7.4.18 VcnbiTanue Ha BO3ZICHCTBHE IUIECHEBBIX IpUOOB cieayeT mpoBoauth MerogoMm 214-1umm 214-2mo I'OCT 20.57.406-81.
KOHKpPETHBII METOZ YCTAaHABIMBAIOT B CTAHAAPTAX HIIM TEXHUYECKUX YCIOBUSIX HA KOHKPETHBIC CEPHH U TUIIBI IPEAOXPAHHTENCH.

7.5.KoHTponb npenpoxpaHuTeneil Ha COOTBETCTBHE TPEOOBAHMSAM K HaAEKHOCTH

7.5.1 HagexHocth npepoxpanutene (. 3.5) KOHTPOIUPYIOT UCHBITAHUAMH Ha OE30TKa3HOCTh M COXPAHSIEMOCTh 10 HOPMATHBHO-
TEXHUYECKOU TOKYMEHTAlUH, YTBEPKACHHOHU B ycTaHOBIeHHOM nopsake I'occrannaprom CCCP.

7.5.2.VcnipiTanne npenoxpaHuTeneid Ha 0e30TKa3HOCTh II: :l COCTOUT B TPOBEpPKE OTKIrOYaromiel crnocobnocru (m. 7.3.11)m
BPEMSI-TOKOBBIX HJIM HHTETPAJIbHBIX XapakrepucTuk (mm. 7.3.9 mwim 7.3.13) B OAHOM WM HECKONBKHX KOHTPOJBHBIX TOYKAX,
YCTaHOBJICHHBIX Ha OCHOBaHHHU TpeboBanwuii m. 3.5.1.

IIpemoxpaHuTeNN CUYNTAIOT BBHIACPXKABIIMMH HCIBITAaHHE Ha OE30TKAa3HOCTh, €CIM B KaXKHAOH BBIOOPKE IIpefXOXpaHUTENEH,
HCTIBITHIBAEMBIX B KaXKIOH KOHTPOJBHOM TOYKE, YMCIO NPEeJOXpaHWTeNeH, He BBIACP)KABIINX HCHBITAaHWE, HE OyIeT IpeBBIIIaTh
MIPUEMOYHOE YHCIIO0, ycTaHoBIeHHOe Tabu. 10u 14.

7.5.3.Ucnbitanme mpenoxpaHuTesell Ha 6e30TKazHOCTh I I:f.) JIOJDKHO COCTOSATH U3 MCIBITAHUI B peXUME UIUTEIBHOIO HIIM
LUKIMYIECKOTO BO3AEHCTBHS HOMHMHAIBHBIM TOKOM U MOCIEYIONIeH MPOBEPKH MPEATYrOBOrO BPEMEHH B KOHTPOJIBHON TOUKE BpEeMs-
TOKOBOM XapaKTepUCTUKU WIM CONPOTUBICHHS IUIABKOW BCTaBKU IJIS MPENOXPaHUTENsl C HEpa3OOpPHOM IIaBKOH BCTaBKOW WM
MIPOYHOCTH IUIABKOTO AJIEMEHTA Ha Pa3phIB - IS IPEIOXPAaHUTENEH ¢ pa300pHOH MIaBKOI BCTaBKOM.

7.5.3.1. lnuTeNbHOCTh WCIBITAHUS NPEJOXpaHUTEICHi HOMMHAIBHBIM TOKOM YCTaHAaBIMBAIOT B CTAHJAPTaX MM TEXHUYECKHX
YCIIOBHSIX Ha KOHKPETHBIC CEPHHU M THIIBI IIPEOXPAHUTENICH B COOTBETCTBHH ¢ 00s3aTENbHBIM NPHIIOKeHneM 14.

B npouecce ucnbitanus cienyer KOHTPOJIUPOBATh TEMIIEPATypy HarpeBa 4acTell mpeloXpaHuTeiei.

7.5.3.2MeToauKy HCTIBITAaHUH IJTABKUX 3JIEMEHTOB Ha Pa3pbIB JOJDKHBI YCTAHABINBATH B CTAHJAPTAaX MM TEXHUYECKHUX YCIOBHAX Ha
KOHKPETHBIE CEpUH U THITHI IPEeAOXpaHuTeNel ¢ pa300pPHBIMU TJIABKUMU BCTABKAMH.

7.5.3.3IIpenoxpanutens ¢ Hepa3O0OPHOI IJIABKOW BCTaBKOW CUMTAIOT BBIACPIKABIIUM HCHBITAHHUE, €CIM MPU HCIBITAHUH B PEXKHUME
JUINTEIIBHOTO BO3ACHCTBUS HOMUHAIBHBIM TOKOM IIPEBBILICHHUS TEMIIEPATypbl HArpeBa 4acTedl MpeJOXpPaHUTEIsl COOTBETCTBYET
YCTaHOBJICHHOMY B CTaHJAPTAaX MM TEXHUYECKUX YCIOBHAX HAa KOHKPETHBIC CEpPUU M TUIIBI IPEAOXPaHUTENEH U MPeayroBoe BpeMs
MIPEIOXPAHUTENSI B KOHTPOJIBHOH TOYKE OOJbIIE COOTBETCTBYIOMIEH KOHTPONBHOI TI'paHMIIBI, YCTAHOBICHHON B CTaHIApTax WM
TEXHUYECKHUX YCIIOBUAX HA KOHKPETHBIC CEPHU U TUIIBI IPEJOXPAHUTEIICH.

[Ipenoxpanurens ¢ pa30OpHOM IUIABKOH BCTaBKOW CUMTAIOT BBIACP)KABIIMM HCIBITAaHHE, €CJIM IIPU MCIBITAHUM B PEXUME
JUTITENILHOTO BO3AEHCTBHS HOMHHAIBHBIM TOKOM IIPEBBINIEHHE TEMIEpaTypbl HarpeBa 4YacTed MNpeNOXPaHUTENs] COOTBETCTBYET
YCTaHOBJIEHHOMY B CTaHAApTaX MM TEXHHUYECKUX YCIOBHAX HAa KOHKTPETHBIE CEPUH U THIIBI MPENAOXPAHUTENEH, a yCUIMe pa3pbiBa
0oJIBIIIE COOTBETCTBYIOLIEH KOHTPOJILHOH IPaHMIBI, YCTAHOBICHHOH B CTaHIapTaX WM TEXHUYECKHX YCIOBHSIX Ha KOHKPETHBIE CEPHU U
THUIBI IPEJOXPAHUTEIICH.

IIpaBuia onpeneneHus KOHTPOIBHBIX T'PAHUI IPUBECHEI B 00s3aTEEHOM NpHIOKeHHH 14.
7.5.4 KoHTpOonb yCTaHOBIEHHOH 0€30TKa3HOM HapaOOTKK OCYIECTBIAETCS MO Pe3yIbTaTaM HUCIBITAHUN B PEXHUME AJIUTEIBHOTO HIH
LUKIMYECKOT0 BO3/EHCTBUS HOMHUHAJIBHBIM TOKOM MO METOJMKAaM, HPHBEJCHHBIM B CTaHAApTaX WIM TEXHHYECKHX YCJIOBHAX Ha

KOHKPETHBIE CEPUH M THITBI IPEAOXPAHUTENEH.

7.5.5.MeTop! MCHBITAaHUST HAa COXPAHIEMOCTh HOJDKHBI YCTaHABIMBATh B TEXHUUECKUX YCIOBHSAX HA KOHKPETHBIC CEPHH M THIIBI
IIpEJOXPaHUTEICH.

7.6.KadyecTBo 1 MpaBHILHOCTH MapKUPOBKH (11. 8.1) KOHTPOIMPYIOT [0 HOPMATHBHO-TEXHHIECKON TOKYMEHTALINH, YTBEP)KACHHON B
ycTaHOBJIEHHOM mopsizake, ['occrannaprom CCCP.

7.7 KauecrBo ynakoBku (1. 8.2)koutposupyior mo FTOCT 23216-78.

8. MAPKUPOBKA, YNAKOBKA, TPAHCNOPTUPOBAHUE N XPAHEHUE



8.1.MapkupoBka

8.1.1IIpenoxpaHuTean JODKHBI UMETh MAPKUPOBKY, COAEPIKAILYIO CICAYIOLINE JaHHbIC:

a) TOBapHBIH 3HAK MPEANPHUATHS-U3TOTOBUTEIIS;

6) 0003HaUYEeHHE cepun (TPIHa, TI/IHOI/ICHOIIHeHI/ISI) MPCAOXPAHUTECIIA WU €TI0 KaTaJIOKHBIA HOMED,

B) HOMMHAJIbHOC HAIPsKCHUEC B BOJbTAX MOCTOSHHOIO M MNCPEMCHHOIO TOKAa C yKa3aHMEM poJda TOKA, YKa3aHME pojJia TOKa HE
065[33T6J'H>H0, €CJIn NPEAOXPAHUTEIIb IIPEAHA3HAYCH I pa60T1>1 B LE€NAX ITOCTOSHHOTO W NEPEMEHHOI'0 TOKa C OAHHMM U TEM XK€
HOMMHAJIbHBIM HAIIPSIKCHUEM,

r) HOMUHAJIbHAs YacTOTa, €ClI OHA oTan4Ha oT 50 uam 60T 1;

1) HOMHHAJIBHBII TOK B aMIiepax;

e) Macca nNpeaAOXpaHuTed, €CJIM OHa PEBLIIIACT 10kr (yKa3LIBaIOT TOJIBKO Ha ;[ep)KaTene);

) TOJI BBITYCKA;

3) 00603HaUCHHe CTAHAAPTA WM TEXHUYSCKHX YCIOBHI Ha KOHKPETHYIO CEPHIO HIIH TUIT IPEIOXPAHUTEIIS.

812MapKI/Ip0BKy HAHOCAT Ha ACPKATECIIC NPEAOXPAHUTEIIA, TUIABKOW BCTaBKE U CMEHHOM IIJIABKOM 3JIEMEHTE.

MapkupoBKy 0 TOAIYHKTaM O, X, 3 Ha IUIaBKOIl BCTAaBKE W JiepKaTesie MpeAOXpaHUTEIed U Mo MOAIYHKTaM a, 0, B, T, XK, 3 Ha
CMEHHBIX IUIaBKUX 3JI€MEHTaX HE IMPOU3BOMAAT, €ciaM rabapuThl YKa3aHHBIX JeTaneil He MO3BOJIAIOT CAENaTh ATO; YKa3aHHBIC TaHHBIC
JIOJDKHBI OBITH IPUBEICHBI B CONPOBOANTEIBHON JOKYMEHTALMH.

Tabmuma 20

Jlns sxcniopTa B pailoHbl
€ TPOIIUYECKUM
KIIMMaTOM

Hasnauyenue O603HaueHne yCIOBUI TPAHCIOPTUPOBAHUS B yacTH | OO603HaYeHUE YCIOBUH JlomycTuMmelii cpok
BO3/€HCTBUS xpanenus no [OCT COXPaHIEMOCTH B
15150-69 yIaKoBKe U
KOHCEPBAI1N
H3TOTOBUTEI,
MEXaHHYECKUX KIIMMaTHYECKUX TOx
¢axropos o 'OCT (aKTOpOB TAaKUX, KaK
23216-78 YCIIOBHS XpPaHEHHUSI 110
I'OCT 15150-69

Jlis Hy>X1 HApOAHOTO
xo3siicTBa (Kpome
paitonoB Kpaiinero
Cesepa u
TPYIHOIOCTYII-
HbIX paitonoB mo 'OCT
15846-79) C 8(0XK3) 2(C) 2
Jlis Hy>X1 HApOAHOTO
XO35I1ICTBa B PaliOHbI
Kpaiinero Cesepa u
TPYIHOIOCTYII-
Hble paifons! o [OCT
15846-79 X 8(0XK3) 2(C) 2
Jlnist skcnopTa B pailoHbl
C YMEpPEHHBIM U
XOJIOZIHBIM KJIMMaTOM

C 8(0XK3) 2(C) 2




K 9(0K1) 30K3) 2

8.1.3.MapKupoBKy BBINOJIHAIOT CHOCOOOM, YCTAHOBJICHHBIM B CTaHJAPTaX WIM TEXHUYECKHUX YCJIOBHAX Ha KOHKPETHBIC CEPHH U
TUIIBI IPEJOXPAHUTEIICH.

8.1.4 MapkupoBKa HpeIoXpaHuTesei T0KHA OBbITh Pa30OpPUYMBOIl M NMPOYHOMH, KAYECTBO MAPKUPOBKH JIOJDKHO COXPAHATHCS MPU
9KCIUTyaTalli, TPAHCIIOPTUPOBAHUU M XPAaHCHHHU MPEIOXPAHUTEIICH B PSKUMAX M YCIOBHAX, YCTAHOBJICHHBIX HACTOSIINM CTaHAAPTOM H
CTaHJaPTaMU WM TEXHUYCCKHMHU YCIOBHSIMH HA KOHKPETHBIC CEPHH U TUIBI IPEAOXPAHHUTENCH.

8.2. YmakoBka W KOHCEpBAlLlMsl NPENOXPaHWUTENCH Ul YCIOBHI TPAHCIOPTHPOBAHHWS M XPAHCHHs, YKa3aHHBIX B HACTOSIIEM
cranmapre, noipkHa coorBerctBoBaTh ['OCT 23216-78,cranmapraM MM TEXHHYECKHM YCJIOBHUSM Ha KOHKPETHBIE CEPHH W THIIBI

IIpeJOXPaHUTEICH.

8.3.YciioBus TpaHCIOPTHPOBAHHS M XPAaHEHHS NPEIOXpaHUTeIeH U JOIMYCTUMBIE CPOKH COXPAHSIEMOCTH JOJDKHBI COOTBETCTBOBATD
yKa3aHHBIM B Tabu. 20.

9. TAPAHTUU U3IT'OTOBUTENA

9.1. M3rotoBuTens JOJDKEH TapaHTUPOBATh COOTBETCTBHE KAa4yeCTBA IPEAOXPAHHUTENEH TPeOOBaHMSM HACTOSIIEro CTaHaapra U
CTaHIapTOB MM TEXHWYECKHX YCIOBHUI Ha KOHKPETHbIE CEPUHM U THUIBl NPEJOXpaHHUTENEeH NpHU COOMIOAEHUH YCIOBHH M MpaBMII
XpaHEeHUs!, TPAHCTIOPTUPOBAHMS, MOHTa)Ka U HKCIUTyaTal[M, YCTAHOBIEHHBIX B HACTOAIIEM CTAaHIAPTE M CTAHAAPTaX MM TEXHUUECKHX
YCIIOBUSX HA KOHKPETHBIE CEPUU U TUIIBI IPEJOXPAHUTEIICH.

9.2.T'apaHTHIHBIN CPOK IKCILTyaTalluy - 2 Toja, a Ui IpeoXpaHuTeel, IMEIONIUX TOCyAapCTBEHHBIH 3HAK KauyecTBa, - 3T0/a CO
ITHS BBOZIA B OKCILTYaTaIUIo.

IMPUJIOXKXEHME 1
Oobs3aTenbpHOE

NOACHEHUE HEKOTOPbIX TEPMUHOB, BCTPEYAIOLWLUNXCA B CTAHOAPTE

CocTaBHble 4YacTu npeaoxpaHuTensa u 3N1IeMeHTbl

I[epmaTem, NPEeAOXPAHUTEJIA- COUCTAHUEC OCHOBAHUSA IMPECAOXPAHUTEIIA C ACPKATECIIEM TUIABKOW BCTaBKH.
OcHoBaHue npeaoxpaHuTeis (OCHOBaHI{le)' HECHEMHAs YacCTh IUIABKOI'O NIPEAOXPAHUTEIIA, CHa0XCHHAsI KOHTAKTaMu U BBIBOJaMU.

JepxaTeqb MUIAaBKOW BCTABKHM IpeIOXpaHHTeNsl (Jep:KaTelb IUIABKOH BCTABKH)- ChEMHas YacTh MPEHOXPAHHUTEI,
npeJHa3HauCHHAs IS YIeP)KUBaHUA IJIaBKOH BCTABKH.

IlnaBkasi BcTaBKa npeaoXpaHuTe s (HﬂaBKaﬂ BCTaBKa)- YacCTh IUIaBKOI'O NPEAOXPAaHUTEIIA, B TOM YUCIIC IUIABKUI JIEMEHT (I/UII/I
3J'IeMeHTbI), npeaHasHauCHHas Jid 3aMCHBI IIOCJIC Cpa6aTbIBaHI/I$[ NpeaOXpaHUTEIIA.

KoHTaKT MIaBKOW BCTABKHM NperoXpaHuTessi (KOHTAKTHI IUIABKOW BCTABKH)- JIBC MM HECKOJIBKO TOKOBEAYLIMX YacCTei,
MpeIHa3HAuYEHHbIX IS 00ecleueHHs 3JIEeKTPONPOBOAHOCTH MEXIY IUIABKOM BCTaBKOW M COOTBETCTBYIOLIMM Jep)KaTesleM IJIaBKOTO
MPeIOXPaHUTEIS.

IlnaBKuii 3J1eMeHT nmpeaoXpaHuTensi (MJIABKHI 3J1eMEHT)- 4acTh IUIABKOIl BCTaBKH, NpEAHA3HAYCHHAs Ul PACIUIABICHUS HPH
cpabaTbIBaHHUU MIPEIOXPAHUTEIIS.

Boex mnpegoxpaHuTessi- MEXaHHYECKOE YCTPOMCTBO B KOHCTPYKLUMH IUIABKOM BCTaBKU IPEAOXPAHUTENA, KOTOpOE IIpH
cpabaTbIBaHUU NTPEAOXPAHUTENS OCBOOOXKAAET SHEPTHUIO, HEOOXOUMYIO JUIsl cpabaThIBaHUs APYTUX allapaToB MM yKa3aTelel uin ams

BO3IEHCTBUS Ha CBOOOAHBIC KOHTAKTHI IPEIOXPAHUTEIS.

JTajioHHas IJIABKasi BCTaBKa NpeaoXpaHuTesi - UCHbITATC/IbHAsA IUIaBKasd BCTaBKa C YCTAHOBJICHHBIMU 3HAUYCHUSIMHU IIOTEPH
MOIIIHOCTHU U pasMepaMu.

ITaJI0HHOE OCHOBAHUE npeaoXpPaHUTEe/IA- UCIBITATCIIBHOC OCHOBAHUE INTABKOT0 MPCAOXPAHUTEIIST YCTAHOBJICHHOT' O 06pasua.

Kannﬁponoqﬂaﬂ BTYJIKA NPEeAOXPAaHUTEIA- JOIIOJHUTEIIbHAA YaCTh OCHOBAHUA INIABKOI'O NPEAOXPAHUTEA, NPEAHAZHAYCHHAA JUIA
JOCTHUKCHUA OHpeHCHCHHOﬁ CTEIEHU HEB3aMMO3aMEHAEMOCTH IIJIAaBKUX BCTABOK NPEAOXPAHUTEIIS .



O6wme TePMUHbLI

IlnaBkasi BcTaBKa THIA 0- m1aBKas BCTaBKa, criocoOHast OTKJII0YaTh B 3aJlaHHBIX YCJIOBUAX BCE€ TOKH, BBI3BIBAIOIIHNE IJIABJICHUEC
IJIAaBKUX 3JIEMCHTOB, 10 HanOOJIBIIEr0 TOKA OTKJIFOUCHHS BKIIOYUTEIBHO.

IInaBkasi BcTaBKa THNA a- TUIABKas BCTaBKa, CHOCOOHAs OTKJIIOYATh B 33JaHHBIX YCIIOBUAX BCE€ TOKHM B IIpEACIaxX MEXIy

HAHMEHBIINM TOKOM, YKA3aHHEIM Ha e BPEMs-TOKOBOIl XapaKTepHCTHKe OTKioueHHs (- 2 ™ Ha uepreie) W HAMGOIBIIM TOKOM
OTKJIIOUEHHS, M NPEHA3HAYEHHAS VISl 3alIUThI JIEKTPUIECKUX YCTAHOBOK M 3NIEKTPHUECKUX CETeH MPH TOKaX KOPOTKOTO 3aMBbIKAHHS B
COYETaHUH TIPH HEOOXOAUMOCTH C JIPYTMMH KOMMYTALMOHHBIMHU AMMapaTaMH, TIpe/IHa3HAYeHHBIMU ISl OTKJTIOUEHHS TOKOB MEPErpy3KH
(menee 2 "),

CeJIeKTHBHOCTb TP CBEPXTOKE TPel0OXPAHUTENel- KOOPAMHAIA COOTBETCTBYIONIMX XApaKTEPHCTHK IBYX WM HECKONBKHX
NpeoXpaHuTeNel, WM TPeTOXpaHWTeNeH M APYTMX 3aIIUTHBIX YCTPOHCTB, OOECHEYMBAIONIAS TPU TOSBICHHH CBEPXTOKOB,
HAaXONAIMXCS B JAHHBIX TpENeNaX, COCTOSHHE CPaGaTBIBAHHS TPETOXPAHUTENSA, MPELYCMOTPEHHOTO s CpaGaTHIBAHHS B ITHX
npesieNax, TOria Kak Apyrue NpeioXpaHuTeld He cpaGaThIBaIoT.

Cepm{ npenoxpaHnTeﬂeﬁ - CEeMEHCTBO Hpe[[OXpaHPITeIIefI, CO3IaHHOC IO OAHUM H TEM XKE (1)1/13PI‘I€CKI/IM U KOHCTPYKIIMOHHBIM
MpUHOUIIaM 110 OTHOWICHUIO K Q)opMe IJIaBKUX BCTABOK, K TUIlY KOHTAKTOB U Jp.

Tunopa3mep npegoxpaHuTeJeii- psj npeJoxpaHuTeseil OJHOH cepuyl, ONPEASNICHHOTO JUana30Ha HOMUHAJIBHBIX TOKOB, B KOTOPOM
YCTaQHOBJICHHbBIE pa3Mepbl INIABKUX NPEIOXpaHUTeNIeH ocTaloTes 6e3 H3MEHEHHS.

OnHopoaHasl cepusl IVIABKHX BCTABOK NpeJoXpaHUTeJeii- cepys IUIAaBKUX BCTABOK JAQHHOTO TUIIOPAa3Mepa, OTIMYAIOIIUXCS JPYT
OT Jpyra TOJBKO TaKHUMHU HapaMeTPaMH U XapaKTePUCTHUKAMH, JUIs KOTOPBIX PE3yJIbTaThl UCIIBITAHUI OJHOM HIIM COKPAILEHHOTO YHCIIa
OT/ICNbHBIX [UIABKUX BCTABOK ATON CEPHUH MOTYT OBITh PaCIpOCTPAHEHBI Ha BCE IIABKUE BCTABKH 3TOI CEPHUH.

KaTeropml NPUMEHECHUSA MJIABKOWH BCTaBKHU MPEAOXPAHUTEIHA - COBOKYITHOCTH YCTaHOBJICHHBIX Tpe60BaHHﬁ, OTHOCAIIUXCS K

YCJIOBHSIM, B KOTOPBIX IUIABKas BCTABKA NPEIOXPAHHUTENS BHIIOJIHACT CBOU (QYHKIMHU, M BHIOPAHHBIX C TOW LIeJbIO, 4TOOBI B HUX ObliIa
OTpakeHa XapaKTepHas TPYIa MPaKTHIECKUX CIy4aeB MPHUMEHEHHUSI.

Ipumep u3obpakenus neperpy304Hoii U BpeMs-TOKOBOI1
XapaKTePHUCTHK IIABKOI BCTABKH THIIA 2
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1 - BpeMsA-TOKOBas XapaKTEPUCTHKA KOMMYTAI[MOHHOTO alIapaTa; 2 - Heperpy304Has XapakTepucTHKa
HPEIOXPaHUTENs; 3 - BpeMA-TOKOBAsk XapaKTEPUCTUKA OTKIIOUCHUS IPEAOXPAHUTEINS;

iy

4 - BpeMsI-TOKOBasI IPETyroBast XapaKTePUCTUKA IPEIOXPAHUTEILS;

Kl IHO.M

- TOK OTKJIFOUCHUSI,

. o . g 2 iy Mo _ ”
YCIIOBHBIN TOK HETLIABJICHHS; YCJIOBHBIN TOK IIABJICHHUS.

IIpenoxpanuTeb ¢ HeKAJINOPOBAHHBLIM OCHOBAHHEM- IPEIAOXPAHUTENb, KOHCTPYKLHS KOTOPOIO JIOIYCKAaeT YCTaHOBKY B €ro
OCHOBAHHUH IUIABKOM BCTaBKM HA HOMHUHAJBHBIN TOK, 00jIee MpelyCMOTPEHHOTO Ul AAHHOTO MIPEIOXPAHUTEIS.

ITpenoxpanuTesib ¢ KaIMOPOBAHHBIM OCHOBAHHMEM- IPEIOXPAHHUTENb, KOHCTPYKIHUS KOTOPOrO HE JOIYCKAeT YCTAHOBKY B €ro
OCHOBaHUH IUIABKOH BCTABKM Ha HOMMHAJIBHBIN TOK, 60JI€e IPEayCMOTPEHHOTO JUISl JAHHOTO MPEA0XPaHUTEIS.

HeB3anMo3aMeHsIeMOCTh INIABKMX BCTABOK NpeIOXpaHuTeNeii- orpaHnyueHue no Gopme u (Win) o pasMepam IUIaBKHX BCTABOK



IIpeJOXpaHuTEICH, IPENATCTBYIOIIEE CIy4allHOMY HCIIOJIb30BAHUIO IUIABKUX BCTABOK, DJICKTPUUYECKUE XapaKTEPUCTUKU KOTOPBIX HE
COOTBETCTBYIOT MPEAYCMOTPEHHOMY OCHOBAHHUIO JAHHOTO MPEIOXPAHUTENS U HE 00ECTIEUNBAIOT TPEOYEMOI CTENIEHH 3aIUTHI.

IlnaBkasi BcTaBKa HeOBICTPOJEHCTBYIOMIASA- IUIABKAas BCTaBKa, XapaKTEPUCTUKHM KOTOPOIl 00ECICYMBAIOT 3alllUTY YCTPOMCTB C
OTHOCHTENBHO OONBILION OCTOSHHOM BpeMEeHH Harpesa (HampuMmep, TpaHchopMaTopbl, HIEKTPUIESCKIE MALIHHEI, Kabe).

IlnaBkasi BcTaBKa OBICTPOJEHCTBYIOMIAS- IIaBKas BCTaBKA, XapaKTEPUCTUKH KOTOPOil oOecrednBalOT 3aIlUTy YCTPOHCTB C
OTHOCHTEIEHO MaJIOH MOCTOSIHHOM BPEMEHH Harpesa (HarpHMep, MOJTyPOBOAHUKOBBIC IPUOOPEI).

MapamMeTpbl U XapaKkTepUCTUKN NpeaoXpaHuTens
ITorepu MOIIHOCTH IJIABKOi BCTABKH IPEeIOXPAHHTENS- MOIIHOCTb, KOTOpas BBIICIACTCS NPH HArpy3ke IUIABKOW BCTaBKU
HpeJOXPaHUTEN HOMHHAIBHBIM TOKOM IIPH YCTAHOBIICHHBIX YCIOBHSX.
JonycTHMble NOTePH MOLIHOCTH Aep:KaTeldsl NPeJOXPAHUTES- MaKCHMAaJIbHOE 3HAUCHHE MOIIHOCTH, KOTOPOE BBIIEISETCS

IJIaBKOM BCTABKOM NpeIOXpaHUTENs], YCTAHOBJICHHOI B iepkarelie, CKOHCTPYUPOBAHHOM ISl HE€ ¥ TAPUPOBAHHOM IPU yCTAHOBIECHHBIX
YCIIOBUSIX.

VenoBHblii Tok Heniapienusi npenoxpanutensi( ™ ) - sagannoe 3HaueHMe TOKa, KOTOPBIH MABKAs BCTABKA MPEIOXPAHHTENS
CrocoOHa NPOIYCKaTh B TEYEHUE YCIOBHOTO BPEMEHH HE PaCIlIaBIIssiCh.

VenoBHblii Tok nuaeienust npegoxpanutensi(” ™) - zamanHoe 3HaueHHMe TOKA, TIPH KOTOPOM cpabaThIBaeT MaBKas BCTAaBKA
NPEJOXPaHUTEN B TEUECHUE YCIOBHOTO BPEMEHH.

Hpemlyronoe BpeMsl NPEAOXPAHUTEIA- BPpEMA MCKIY HayalloOM INPOTCKAaHUA TOKa, HOCTATOYHOIO IJiA PACIUIaBJICHHA IIJIABKOTO
3JIEMCHTA WUJIN 3JIEMCHTOB NMPEAOXPAHUTEIISA, © MOMEHTOM BO3HUKHOBEHUS AYTI'U.

ITpennyroBasi BpeMsi-TOKOBasi XapaKTePHCTHKA MPEIOXPAHUTENS- 3aBHCHMOCTb NPEIyTOBOTO BPEMCHH IPEIOXPAHUTENS OT
0KMAAEMOTO TOKA OTKJIIOYEHHS IIPU YCTAHOBJICHHBIX yCJIOBHSX.

BpeMﬂ'TOKOBaﬂ XapaKTEePUCTUKA OTK/IIOYCHUA NMPEeA0XPAHUTEIA- 3aBUCUMOCTb BPEMEHU OTKIIIOYECHUS MPEAOXPAHUTEIISA OT TOKa
OTKJIFOUCHUS IIPU  YCTAHOBJICHHBIX YCJIIOBHUAX.

BpeMﬂ-TOKOBaﬂ 30HAa MNPEJOXPAHUTEHA- 30HAa MCKAY HaWMEHBIIIEH HpeIIIIyFOBOﬁ BpeMS[-TOKOBOﬁ XapaKTepHCTHKOﬁ n
MaKCUMaJTbHOU BpeMSI-TOKOBOﬁ XapaKTepHCTHKOﬁ OTKIIIOYUCHUS NPEAOXPAHUTEII ITPHU YCTAHOBJICHHBIX YCJIOBHUAX.

XapakTepuCTHKAa TNPOIYyCKAEMOIr0 TOKAa MpeJ0XPAHHTe/Nsl- 3aBUCUMOCTh IIPOMYCKAEMOrO TOKAa OT TOKa OTKIIOYEHHS
MPEIOXPAHUTENS TIPU YCTAHOBIIEHHBIX YCIOBUAX PaOOTHI.

l'[eperpy30q1-laﬂ XapPaKTePUCTUKA MJIABKOW BCTAaBKU THIA a- 3aBUCUMOCTH BpEMCHU OT TOKa, B TCYCHUC KOTOPOI'O IJIaBKas
BCTaBKa THIIa a IPOIYCKACT 3TOT TOK 0e3 TIOBPEIKACHUS.

2
I/IHTerpaﬂ I[)I(Oyﬂﬁ, I £ - HHTErpal OT KBaJpaTa TOKa, IPOTCKArOUIEro 4€pe3 NpeaOXpaHUTEIIb 3a JTaHHBII HUHTEpBAJI BpEMCHU

IIpumeuanue. Pasmuuarot unterpan oy NpeJayroBoil 1 OTKIIOYEHUS.

XapakTepucTHKa HHTerpaia Ixoynsi (MHTerpayibHasi XapaKTePUCTHKA)- 3aBICHMOCTh HHTErpana JKOyIst OT TOKa OTKIIFOYCHHS
[PH YCTAHOBJICHHBIX YCJIOBHAX PabOTHI.
[Tpumeuanue. Pa3nuyaror XapakTepuCTUKY UHTErpajia Koyt IPeaayroByIO U OTKIFOYEHHMS.

JluanasoH XapakTepUCTHKH HHTerpaia Jlzkoy/s- 1uana3oH MeXJy MUHUMAIBbHON IIPEAIyroBOil HHTErpalbHON XapaKTepUCTUKON
1 MaKCHMAJbHOH MHTETPAIbHOH XapaKTEPUCTUKOI OTKIIIOYEHHS IIPH YCTAaHOBJICHHBIX YCIOBHSIX PAOOTEL.

IMPUJIOXXEHMUE 2
OO0s3aTeNbHOE



NEPEYEHb 3NEKTPUYECKUX MAPAMETPOB U XAPAKTEPUCTUK NMPEOOXPAHUTENEN

B cranpgaprax WM TEXHHYECKMX YCIOBUSX HA KOHKDETHBIE CEPHMUM M THIIBI NPEIOXPAaHUTENEH YCTaHABIMBAIOT CIEAYIOLINE
JNEKTPUYECKHE NTapaMeTPhl U XapaKTEPUCTHKU.

Jlnst meprxarenst (MM OCHOBAHHMS) MPEAOXPAHUTEIS
HOMHHAJIBHOE HANPSDKCHUE,

HOMHHAJIBHBIN TOK;

PO TOKa 1 HOMHUHAJIbHASL 4aCTOTA AJIsl IEPEMEHHOI0 TOKa,;
JIOIYCTUMBIE TIOTEPU MOIIIHOCTH;

YHCIIO TIOJIIOCOB, €CIU UX OoJiee OXHOTO.

JIns raBKoH BCTaBKU:

HOMHHAJIBHOE HAIPSIKECHUE;

HOMHMHAQJIBHBIN TOK;

POJ TOKa ¥ HOMHHAJIBHAS YacTOTa JUIS IIEPEMEHHOT0 TOKa,

IIOTCPY MOIIHOCTH,

e

BPEMSI-TOKOBBIE XapaKTEPUCTUKH C YKa3aHHEM KO0 PHIIEHTOB KI u JUTS IDTAaBKUX BCTABOK THIIA a;
Meperpy309Hast ClIocOOHOCTH;

JMaTa30H TOKOB OTKITIOYEHHS,;

HanOOoJIbIIAs OTKIIIOYAOIIAsl CIOCOOHOCTD,

HaMMEHBIINH TOK OTKITIOYEHHMS JUIS ITAaBKUX BCTABOK THIIA a;

XapaKTePHUCTHKA MPOITYCKaeMOro TOKa,

XapaKTepHCTHKa HHTErpanos Jlxoys;

TIepeHaNpsDKeHIEe W XapaKTepUCTHKA IepEeHANPsDKEHNS T IUIABKUX BCTaBOK THIOB aR u gR;

YCIIOBHS CEJICKTUBHOCTH (IPH HEOOXOMMOCTH);

9MEKTPUUYECKOE COINPOTHBICHHE I[UIABKOH BCTABKH B XOJOZHOM COCTOSIHHM (HOIyCKaeTcss yka3aTh B pabOYMX dYepTexax,
YTBEPIKICHHBIX B YCTAHOBJICHHOM MOPSIIKE).

Jis mpeioXpaHuTeNs:
cremnenb 3amuTel 1o [OCT 14255-69;

HOMUHAJIbHOC HAIIPSAXKCHUE, HOMHHAJILHBIN TOK 1 KOMMYTallUOHHas CIIOCOOHOCTD CBO6OIIHI)IX KOHTAaKTOB (HpI/I ux HaIII/I‘II/II/I).

I[TPUJIOXEHUE 3
Pexomennyemoe

ONMPEOENEHUE NAPAMETPOB NPEOOXPAHUTENEN PABOTAIOLLINX
HA BbICOTE BOJIEE 1000 M HA1 YPOBHEM MOPSA (A0 4300 m)

1.HomuHanbHbIH pabounii ToK ( HF) MPEAOXPAHUTENS ONIPENEIIOT 1o hopMyIie



Iep = 171 esp|- 0531+ 0,158 - 10%)|

rae ~ ¥ - HOMUHAJIBHBIN TOK, A;

H - BbICOTA HaJl YDOBHEM MODH, M.

2.HomuHansHoe paGouee Hanpsokenne (| F ) onpenensior mo Gopmyiie

Ul11-1074 )

UH.p =

rac H - yomuHanbHOE HaIpsKEHUe.

3. UcnsitatensHoe HamnpshkeHue ( HP) 1 mposepku aneKTpHuecKoil MPOYHOCTH H3OISIEH IPEIOXPAHUTENS ONPEIEISIOT 110
dopmye

i
R ST

rac H - ycnplTarensHoe HaIpsAKCHUEC IJI IIPOBEPKU U30JIAAIIUN HAa BBICOTE 1000m.

ITPMJIOKEHUE 4
Pexomennyemoe

BbIEOP BEJIMYMHbI TOKOBOW HAIPY3KWU HA MPEQOXPAHUTEIb
NPU YCNOBUAX SKCMITYATALIUN, OTIIUHAIOLLNXCA OT HOMUHAJIbHbIX

1. dakrrueckas TEMIICpaTypa BO31YyXa, OKPYXKAKWIETO IMPCAOXPAHUTECIIb IIPU IKCIUTyaTalluu, OTJIHUYACTCA OT TEMIICPATYyphI, IIpU
KOTOpOﬁ OIIpEACIICH HOMHUHAJILHBIN TOK NpEeAOXPAHUTEIIA B HOMUHAJIBHOM PCIKUME.

IIpu sToM HaumOoJblIEee AOIMYCTUMOE 3HA4YCHHE TOKA HArPy3KH IIPEJOXPAHUTENS B NPOJOJDKHTEIBHOM PEXHME (iT ) B ammepax
OMpeneNIsIoT 1o hopmyIe

05
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1= Lo Y
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i

rae  *°M - goMuHANBHBI TOK IPM HOMUHANLHOM TEMIIEPaType OKPYKAIOMIEro Bo3ayxa A,

¥ - HanbosblIas JOMyCTHMAs TEMIIEPATYPa KOHTAKTHOTO COEMHEHHS BBIBOJIA TIPENOXPAHUTENS € TTOABOMALIAM IPOBOAHUKOM, °C;

& . (axTHUecKoe 3HaYEHHE TeMIIepaTyphbl OKpYKaroIero Bo3ayxa, °C.

2.HJIaBKy U BCTABKY IPEAOXPAHUTEIS OXJIIAXKAAIOT IIPU SKCIUTyaTallul ITIOTOKOM BO3AyXa.

IIpubmmkenHoe 3HaYeHHe HaWOONbIIEH MOIYCTHMOI HArpy3KH IPENOXPAaHHUTENS B IPOJODKHTEIBHOM DPEXUME (iT ) B ammepax
OMpeneNIsIoT 1o hopmyIe
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; , 065
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i
RO



IHO.M

rac - HOMUHAJIBHBIA TOK MPCAOXPAHUTEIIA TIPpU €CTECTBEHHON KOHBEKIINH OKpYyKarmero Bozayxa, A,

HOM . HOMMHABHBIE TIOTEPH MOLIHOCTH MPENOXPAHUTEIS IPU TIPOIOKUTENEHOM PeXXUMe Mpu Toke oM | Br;

v CKOPOCTh OXJIAXK/IAIOIIETO BO3/1yXa, M/C;

£ k03¢ GUIHUEHT, OIpeesIeMbli 1o hopMyite

K =272107 jg 502

{

rae * - ompenensrommii pa3Mep MIaBKOW BCTABKHU B HAMPABICHHH, TIEPIICHIUKYISIPHOM HATIPABICHHUIO TIOTOKA OXJIAK/IAIONIETO BO3IyXa,
(nampumep, JUTHHA BCTaBKH), M;

d OTIpe/IeNSIONIMI pa3Mep IIABKOH BCTaBKM B HAIPaBJICHUH, COBIAAIOIIEM C HAMpaBICHHEM MOTOKA OXJIAXKIAIOIIETO BO3TyXa
(nampuMep, THaMeTp WM CTOPOHA KBaJpaTa MOIEPEYHOr0 CEYCHHS KOPIYCa BCTABKH), MM.

3.dakTHyYecKoe ceueHue NOABOAAIIUX ITPOBOAHUKOB, IIPUCOCAUHACMBIX K IIPEAOXPAHUTEIAM, YCTaHABIIMBACMbBIM ITPU SKCILTyaTalluu

HETIOCPEACTBEHHO Ha MPOBOJHHMKAX KOMIIJIEKTHOTO YCTpOICTBa (S ), OTJIMYaeTcsi OT CEUYCHMs], YKa3aHHOTO B CTAaHZApPTax WJIN

TEeXHUYECKUX YCIIOBUAX HA KOHKPETHbIE CEPUH U THIIBI peoXpanutenei ().

Haubobliyro J0MyCTHMYIO Harpy3Ky NPEIOXPaHHUTENS B IPOAODKUTEILHOM pexuMe ( Iy ) omnpenensioT u3 rpauKoB Ha YepTexKe.

3aBMCUMOCTb TOKa NpegoxpaHUTens oT cevyeHns Kabens

7T yom
1z

11 et

10 //

a9

g% 06 08 10 12 14 16 18
AP
4. dakTHyeckoe 3HAUEHHE TOKa Hany3KPI HpeﬂOXpaHI/ITCHﬂ HpPI 3KCHHyaTaL[I/II/I OTJIMYAETCd OT HOMHHAJBbHBIX 3HAYEHHH TOKOB
IUTaBKHUX BCTABOK, yKa3aHHLIX B CTaHI[apTaX WIN TEXHUYCCKUX yCJ'IOBI/IﬂX Ha OTACJIBbHBIC TUIIBI NN CepI/II/I HpeﬂOXpaHHTeHeﬁ.

a8

4.1. YucnenHoe 3HaUCHUE TOKA HATPY3KH SBIAETCS MPOMEXKYTOUHBIM MEXIY JBYMs 3HAaU€HMSIMH HOMMHAJIBbHBIX TOKOB U3 psija
IUIaBKUX BCTABOK IIPEJOXpaHUTENICH JAHHON CEpHHU.

IIpm sTOoM MOXeT OBITh BEIOpaHa Jro0as M3 yKa3aHHBIX IUIABKUX BCTAaBOK C COOTBETCTBYIOIIEH KOPPEKTHPOBKOH CedeHHH

MO/BOMSIIKX MMPOBOIHUKOB (CM. I. 3 HACTOSIIErO MOJIOYKEHHUS), IPHYEM, €CIIH BBHIOMPAIOT IUIABKYIO BCTABKY C HOMHMHAJBHBIM TOKOM
MEHBIIHNM, 4eM (pakTHIeCKOe 3HaUSHUE TOKA B IIEMH, YKa3aHHAs! KOPPEKTUPOBKA 00s3aTeIbHA.

3aBUCUMOCTb TOKa npeaoxpaHuTensa oT ce4eHuUs LUUHLI
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4.2. YncieHHOE 3HAYEHHWE TOKa Harpys3ku 0oJiblllec HAWOOJBIICTO 3HAYCHHS HOMHUHAJIBLHOTO TOKA W3 psAa IUIaBKUX BCTaBOK

MPEIOXPAHUTENEN TaHHOW CepUn.

Ilpu 3TOM 1t YCTAaHOBKM MOTYT OBITh BBIOpaHBI JBe M OoJiee COEAMHSIEMBIX MEXIy C000H MapajuiebHO IIaBKHE BCTABKH HA

COOTBECTCTBEHHO MCHBIIMEC HOMHWHAJIBHBIC TOKH.

0,66

HA4YCHUA IIPOIIYCKAECMOI'0O TOKa TaKOI'0 KOMIUICKTA IIUIaBKHX BCTAaBOK BCJIIMYATCsA HE QJICC YEM B a3, a 3Ha4YCHUA
3 6 X

2

HUHTErpajoB ﬂ)KOyJIS[ OTKIIIOYUCHUS U NPEAAYTOBBIX - HE OoJiee ueM B X , TAC . YHXCJIO INIaBKUX BCTABOK B KOMIIJICKTE.

Crioco0 CoeMHEeHHs TUTaBKUX BCTABOK (MX B3aMMHOC PACIOJIOKEHHE, KOHCTPYKIMSA KPEIUICHHS U T.I1.) JOJDKEH ObITh COTJIACOBAH C

HU3TOTOBUTECIIEM.

MMPUJIOXEHUE 5
CrpaBouHoe

NOCTPOEHUE YCNOBHOW NEPEMPY304HOM
XAPAKTEPUCTUKU NNTABKUX BCTABOK TUMOB aR n gR

YCIIOBHyIO NEPErpy30vHYI0 XapaKTECPUCTUKY CTPOAT B JIOFapI/I(i)MI/I‘IeCKOM maciirabe IIyTeM HNPOBCACHUSA U3 KaXJIOW TOYKH C
KoopJauHaTaMy, COOTBECTCTBYIOIIUMHU HpOBepeHHOﬁ neperpy30qH0171 CHOCO6HOCTI/I, JABYX JINHUA B HalpaBJICHUU YBCINYNBAIOUIIUXCS

3HAYCHHI BPCMCHU:

OJIHY - apaJUIeNbHO OCU TOKa;

%

JPYTYIO - COOTBETCTBYIOIYIO TIOCTOSIHHBIM 3HAUEHUSIM

HonyquHasI JIOMaHas JIMHUA, OKaHYUBaromasacs B TOUKEC, COOTBeTCTByIOIHefI HOMHWHAJIBHOMY TOKY, IIPECACTABJISICT YCIIOBHYIO KPHUBYIO

Heperpy3ku (CM. 4epTek).

Mpumep nsobpaxxeHUs yCroOBHOW Neperpy3o4HON XapakTepuCcTUKn



L0
) ! 25 )
l - HpeZ[Z[yl“OBaSI BpeM;I-TOKOBaSI XapaKTepPICTPIKa, 2 =JIMHUS IIOCTOSIHHOTO )
3 - yCJIOBHaSI Heperpy30qHa51 XapaKTepI/ICTI/IKa; ID - TOK OTKIIIOLIeHI/ISI;
f HOR

- HOMUHAJIBHBIHA TOK; X, Y - TOUKH IIPOBEPKHU IIEPErpy309HOI CIIOCOOHOCTH.

I[TPUJIOXXEHUE 6
CrpaBouHOE

I'Ipumep I/I306pa)KeHVI$I XapaKTepuCTuKn nponyckaeMoro Toka npegoxpaHurens

Irnax
.
i HT
Inz} g
Ty3
Ig
IHI ’ I"!z ’ IHS - HOMHUHAJIbHBIE TOKH IT ; Inp - i ;
PENOXPAHUTES; IPOIYCKAEMBIH TOK MPEI0OXPAHUTENS;
K3 rok ACHMMETPHYHOTO KOPOTKOTO 3aMBIKAaHMs, W - MakcHMaTbHOE 3HAYCHHE TOKA, 0 _ rok otkmouerms.

TIPUJIOXXEHUE 7
OO0s3aTenbHOE

KOHTPOJIbHbIE HOPMATUBbI HAOEXHOCTU U NMPABUIIA



OMPEAENEHUA OB BEMOB BbIBOPOK NPU UCNBbITAHUAX HA BE3SOTKA3HOCTb

1.BeposTHOCT O€30TKa3HOIT PaOOTHI IIPU BHITOIHEHUH 3aIIUTHBIX (QYHKIUI B OJHOI MIIM HECKOJIBKUX KOHTPOJIBHEIX TOYKAX PJ (1)
€CTh BEPOATHOCTh TOTO, YTO INPENOXPAHUTENb, He OBIBIIMH B JKCIUTyaTallMd M Ha XPaHEHWH, OOECIIEUHT BBIIOJHEHHE 3aIUTHBIX
(GYHKIMA B yCTAaHOBJIEHHBIX JUISI KOHTPOJBHBIX TOUYEK Mpeesiax B PeKMMaxX M YCIOBHSAX, JOIMYCKaeMBIX HACTOSIIUM CTAaHIAPTOM, a
TAKOKEe CTAaHIAPTAMH WM TEXHUYECKUMH YCIOBUSIMU Ha KOHKPETHBIE CEPUH U THITHI IPEIOXPaHHUTENICH.

2.B kauecTBe nokasatesneil 6€30TKa3HOCTH yCTaHABIMBAIOT:

BEPOSITHOCTh O€30TKa3HOW PabOTHI NMPeJOXPAaHMTENs, HE OBIBIIErO B OKCIUIyaTalMH M Ha XPAaHCHHH, B PEXKUME WCIIBITAHMS Ha
OTKJTFOYAIOIILYIO CTocOOHOCTH (11, 3.5.2HacTosIero cranapTa) B TOUKE, COOTBETCTBYIOIIECH TOKY HAMOOIbLICH SHEPIHH AyTH P':": (2);

BEPOATHOCTh OOECIIEUCHHsI MPEIOXPAaHUTEIeM, He OBIBIIEM B HKCIUTyaTallMd M Ha XPaHeHHH, 3aJaHHBIX xapakrepuctuk (mm. 3.5

HACTOSIIETO CTAHAPTA) BPEMEHH MM MHTErpaja oTKiIouenus - T (1) ¥ NpeyroBoro BpeMeH! Wi TIpeTyroBoro unterpana ~ It (1)
B KOHTPOJIbHOM TOUKE, YCTAHOBJICHHOH B CTaHAapTaX UM TEXHUYECKUX YCIOBUAX HA KOHKPETHBIC CEPUM U TUIIBI IPEJOXPAHUTEIICH.

3. KoHTposibHbIE HOPMATHBBI BEPOSITHOCTH 0€30TKAa3HOH padOoThI IIPU BBHINOJIHEHHH 3alIUTHBIX (QYHKIHUH COOTBETCTBYIOT HMKHHM
B I

(1) u BepxHei#l OJHOCTOPOHHEH [OBEPUTEIBHON TIpAHHIIC

n (1), “n (1)

OJIHOCTOPOHHHM JIOBEPHTENBHBIM TpaHMIAM mokasateneii ~ OF (1),
nokaszarens ~ °T (0). YcTaHaBIMBAIOT CilAyIONIMe 0603HAYEHHS A KOHTPONBHBIX HOPMATHBOB - *(1),

4.B CTaHJapTax WM TCXHUYCCKUX YCJIOBUAX Ha KOHKPETHBIC CEPUU U THUIIBL npenoxpaHHTeneﬁ JUI1 KOHTPOJIBHBIX HOPMAaTHBOB

F

9T *(1) m ~ T*(1) B ka0l KOHTPOJILHOM TOUKE JOJKHBI YKA3bIBATHCS 3HAYEHUS MPAHUYHOTO BPEMEHU WJIM HHTErpajla OTKIIOUeHH s

T
9T *(1) u rpaHUYHOTO TIPEUTYTOBOTO BPEMEHH MM IIPELyroBoro uHTerpana ~ I *(1).

Ecnu 3Hauenns 9T *(1) u ~ T*(1) ue YCTAHOBJICHBI B TEXHUYECKOM 3aJ[aHUH, TO UX OINPECISAIOT Ha CTaUU KBATH(HUKAIMOHHBIX
HUCTIBITAaHUH.

T
5.0npenenenne ~ °T *(1) u Tn *(1) oCymeCTBIAIOT CEAYIOMHUM 06Pa3oM.

5.1 HpI/I KBa.III/I(i)I/IKaL[I/IOHHbIX HCHBITAHUAX ONPEACIAI0T BPEMA-TOKOBBIC WM HWHTEI'PAJIbHBIC XapaKTCPUCTUKU B IIOHyCTPIMOfI

obmacTu Ans TOKa Ix KOHTPOJIbHOW TOYKH. VCHBITaHHMS NPOBOAAT Ha NPENOXPAHUTENAX B 00beMe MEpBOH BBIOOPKH Ix |

YCTaHOBJIEHHOH Ha OCHOBaHHMU TpeboBaHwmii 1. 9.2.

5.2. PaccuuThIBAIOT CPEJHME 3HAYCHHS IPEIyrOBOrO BpeMEHH Wid uHTerpaia ~ 1T (1) u BpeMeHM WM MHTErpaja OTKIKOYECHHS

BT (1) npu dakTHHECKOM 3HAYEHHH TOKA OTKITIOYEHHS I 1o popmynam:

i

rae

P
0Tl BEJIMUMHA NPEAAYTOBOTO BPEMEHU HIIM MHTETpajia U BEJIMYMHA BPEMEHU WM UHTETPaJa OTKIIIOYEHUS B ,E[OHyCTPIMOﬁ

i

obnactu JJI TOKa "I'IT KOHTpOJ’ILHOfI TOYKH, IOJYyUCHHAs IPU UCIIBITAHUU KaKA0Tro * -Ir'o U3 npe[[oxpaHHTeneﬁ HepBOﬁ BbI60pKI/I oObema.

5.3.PaccunThiBaroT cpeHeKBagpaTHIHOE OTKIOHEHHE 10 (hOpMyIIaM:

1% 2 7

An(’1)= —_Z[fnz'_?n(ﬁ] E’DT(1:'= %%[fmi—fm“)]
i Ny P . Ny 131

5.4 PaccuuThBaroT 3HAYEHUS TI[ *L) u ~ T *(1) no dpopmynam:



o

rae - ko3¢ dureHt, onpeensempli mo tadi. 1.

* o
5.5. B ToM ciywae, ecim TOK KOHTypa ! HE COOTBETICTBYET 3HAYCHUIO Iy , HO HaxoJWTCi B JOIYCTHMOH o0iacTy,
COOTBETCTBYIOIIEE 3TOMY TOKY MpENAYyroBOE BpeMs HIM MHTErpadl M BpeMs WIM HHTETpan OTKIIOYEHHsS OMNPEJEIsIOT B TOYKE

MEPECEUCHUs] JINHUH, MPOBEACHHOW dYepe3 TOYKH

TH *1) u

HMHTETPAJIbHBIM XapaKTEPUCTHKAM U BEPTUKAJIbHON NPSAMOH, IPOBENCHHON U3 TOUKHU

OT %(1) mapannenbHO COOTBETCTBYIOIIMM BPEMA-TOKOBBIM WIIH

*

Tabnuna 1
le 5 6 7 8 9 10 11 12 13
g 51 4,41 3,86 3,5 3,24 3,05 29 2,77 2,68
6,2 5,41 4,74 4,29 3,97 3,74 3,56 3,41 3,29
[Ipomomxenue Tad. 1
NIK 14 15 16 17 18 19 20 21 22
o 2,59 2,52 2,46 2,41 2,36 2,32 2,28 2,24 2,21
3,14 3,1 3,03 2,96 291 2,86 2,81 2,77 2,73
[Ipomomxenue Tadiu. 1
NIK 23 24 25 30 35 40 45 50
o 2,18 2,15 2,13 2,03 1,96 1,9 1,86 1,82
2,69 2,66 2,63 2,52 2,43 2,37 2,31 2,3

HpI/IMe‘IaHI/Ie. 3HaYCHUS YUCITUTENS IS

P*1)<09 Pr*(g)<09

, 3HAMEHATEIA IS £ *(1) >0,9u PH * [5) >0,9.

6.BeposaTHOCTEL 6€30TKa3HOM paboThl B PEKUME MPOIOJLKUTENBHON MITH IIMKJINYECKOH paGoThl 101 TOKOM ~ I [ :l €CTb BEPOSITHOCTD

TOI'0, 4TO ONPEAOXPAHUTEIIb ITOCIIC Hapa6OTKI/I

£ B YKa3aHHOM PEKUME 00€CIEYHT BBIIOJHCHHE 3alUTHBIX q)yHKL[I/Iﬁ B YCTAHOBJICHHBIX

npeacinax, B peKuMax U yCJIOBUAX, NJONYCKACMbIX HACTOAINM CTAaHAAPTOM, a TAKKE CTaHAapTaMU WM TEXHUYCCKHUMU YCJIOBUAMHU Ha




KOHKPETHBIE TUIIEI IPEIOXPAHUTEIICH.
Kputepuem oTkasa siBIsieTCs BBIXO KOHTPOJIBHOTO MapaMeTpa 3a NpeaeabHYI0 TPaHHUILy.

Jnst mpenoxpanutenei ¢ pa30OpHBIMU TUIABKMMH BCTaBKAMM KOHTPOJIBHBIM TapaMeTPOM SBISIETCSl YCHIIHE pPa3pbiBa IIABKOTO
JJIEMEHTA.

Jnst mpenoxpaHureneld B Hepa3OOPHBIMM IUIaBKMMH BCTaBKaMM KOHTPOJIBHBIM ITapaMeTpoOM SIBIISIETCST HPEIUIyroBOE BpeMs B
KOHTPOJIBHOH TOuke. B KadecTBe KOHTPOJBLHOH TOUYKH BBHIOMPAIOT IO COTJACOBAHHUIO C 3aKAa3YMKOM OJHY M3 KOHTPOJBHBIX TOYEK,
YCTAQHOBJICHHBIX B II. 3 HACTOAILECTO MPHUIIOKESHHUS.

7. KOHTpOIbHEIM HOPMAaTHBOM BEPOSITHOCTH O€30TKa3HOW PaboThl B PEKUME HPOJODKUTEIBHOW WIIM LUKIMYECKOH padoThl mof

TOKOM SIBJIAETCA €€ HUKHAA OAHOCTOPOHHAA JOBCPUTECIIbHAA I'PaHULa I

BCJII/I‘{I/IHy Hpe;[eanoﬁ T'paHulbl 111 npenoxpaHHTeHeﬁ C pa360pHLIMI/I IJIaBKUMHA BCTaBKaMU OIIPCACIISIOT 110 q)OpMyJIe

[ =]_aF (1)

JJIs HpeHOXpaHHTeHeﬁ C Hepa360pHI)IMI/I IJIaBKUMH BCTaBKaMH 110 Q)opMyne

(7487, (1)

(7] (7]
rac f - OPEACIbHBIC I'PAHUIIbI YCHIIMS pa3phbiBa JIABKOTO 3JICMCHTA U IIPCAAYTOBOTO BPEMCHH,

F1)
- ompexaenseMas TPU KBaTH()UKAIIMOHHBIX WCIBITAHUSAX KOHTPOJIbHAS TPaHUIA YCHJIHMS pa3pbiBa IUIABKOTO 3JIEMEHTA
MIPEIOXPaHUTENs, He OBIBILETO B AKCILTyaTalli U HAa XPaHEHUH,

T *(1)
I - 3HaYEeHHE TPAHUYHOTO MPEIAYTOBOIO BPEMEHU B KOHTPOJILHOM TOUKE;

&

- k03¢ dunmenHt, BeIOupaemsIit u3 psna: 0,71; 0,8; 0,9.

* y *[ﬁj = P*[U,me P*[l) = Fy *[1) = For *[1) = Pnlilj_

3nayenre ~ ' ycTaHaBIMBAIOT PaBHOM
8. Ompenenenne ycwinus pa3pbiBa pa30OpHOH IUIABKOHW BCTABKM IIPENOXPAHUTEINs, He OBIBIIETO B HKCILTyaTallMM M HA XPaHCHHH,

F*(1)

9.1Ipu kBamM(pUKALMOHHBIX UCIIBITAHUAX IIPOBOJAT UCIIBITAHUE HA Pa3phIB 1% napkux snementos.

ITo popmynam

1 N

F)=—— S &) 50)=.|— 3 [F-#0F
My _,i'§1 ! ; My !gi [ !
OIIPCACIIIOT CPEAHEC YCUIIME pa3pbiBa ﬁ[ :l U CPCAHCKBA/IPATUYCCKOC OTKIIIOUCHUE E[ ) YCI/IJII/Iﬁ pa3pbiBa E [1:], NOJIYYEHHBIX

JUIST KQXX10r0 I -ro u3 1x HCIIBITYEMBIX IIJIABKUX 3JIEMEHTOB.

PaccuuThIBaIOT KOHTPOJIBHYIO TPAHHUILy YCWJIMS Pa3pblBa IUIABKOTO 3JIEMEHTa HMPEJOXPaHUTENs, He ObIBLIEro B SKCIUTyaTallMHM M Ha
XpaHeHuH, o GpopmyIe

F*1)=F(l)-po(l)

o

rae - - koaddunuent, onpenenseMsii mo tabdi. 1.

10.Omnpenenenne 06beMOB BEIOOPOK MPU UCTIBITAHUSAX Ha O€30TKa3HOCTb.



10.1. O6bem mepBOil BHIOOPKH MPH KBAIM()UKALHMOHHBIX HCHBITAHUSAX ONPEICTAoT no Tabn. 2. 3HaueHHe 'BK BBIOUPAIOT B
3aBHCHMOCTH OT 3HEPrOEMKOCTH, TPYJOEMKOCTH HUCIBITaHUH, TEXHUYECKHX BO3MOKHOCTEH HCIBITaTeNbHON 6a3bl u3 psga: 0,5; 0,4; 0,3;

]

0,2.Bennunna " ¥ noipkHA OBITH OAMHAKOBOM IS BCEX MOKAa3aTele 0€30TKa3HOCTH.

Tabmuua 2
* *
'BK O06beM TIEpBO BBIOOPKH Il 3HAYEHUH £ [1:]’ PH I:f’:]
0.85 0.90 0.925 0.95 0.99
0,5 5 7 8 16 70
0,4 6 9 12 18 51
0,3 8 12 16 24 120
0,2 10 16 21 32 160
i 2 TDT * [1)
10.2.06beM BTOPOI BHIOOPKU NPU KBATH(GHKAIMOHHBIX MCIIBITAHHAX ¥ ompenemsttor 1o Tabn. 3. Ecin 3HaueHus u

T, *{1] )
I 3aJaHbl B TCXHUYCCKOM 3aaaHUH, TO 2K HC OHpEHACIIAIOT, TaK KaK HCIbITaHHSA 3aBEPLIAIOTCA OHPEACIICHUCM I u

Toll)

I10 NIEPBOi BEIOOPKE.

Tabinmma 3
ISK O0beM BTOPOH BEIOOPKH LTSI 3HAUCHUHN £ *(1)’ PH *[f.)
0.85 0.90 0.925 0.95 0.99
0,5 7 10 13 18 98
0.4 8 1 15 22 111
0,3 9 13 16 24 124
0,2 9 14 18 27 139

10.3.06BeM nepBoii BEIOOPKHU NPH MEPHOIUUECKUX HCIBITAHUAX ONPENENIoT 1Mo Tabm. 4. 3HadeHue KOJIMYEeCTBa MEPHOIIMIESCKUX

HCTIBITAHUH R , YCTaHOBJICHHBIX JI0 JOCTHKEHUSI HOPMUPOBAHHOTO PUCKA MOTpeOHUTENs

G¥=102

y BLI6I/Ipa}0T Ha OCHOBaHHH aHaJIM3a

Tpe6OBaHHﬁ HOTpe6HTeJ’I§[, OHEPrOEMKOCTH, TPYAOCMKOCTHU HCIIBITAHUN ¥ TEXHHYECKUX BO3MOXKHOCTEH UCIBITATEeIbHON 0a3bl U3 psaa: 1,

2, 3, 4. Benmuuuna R IIOJKHA OBITH OJAMHAKOBOM JIJIS BCEX IMOKa3aTelie 0€30TKa3HOCTH.

Tab6numa 4



* *

'SK O0BeM nepBoit BEIOOPKH IS 3HAUCHUIT [1)’ PH [ﬁ)

0.90 0.925 0.95 0.99
0,5 9 12 13 91
0,4 7 9 14 68
0,3 4 6 8 40
0,2 16 21 32 160
0,5 5 6 9 46
0,4 4 5 7 34
0,3 2 3 4 20
0,2 16 21 32 160
0,5 3 4 6 30
0,4 3 3 5 23
0,3 2 2 3 14
0,2 16 21 32 160
0,5 3 3 5 23
0,4 2 3 4 17
0,3 2 2 2 10
0,2 16 21 32 160

10.4.06bem BTOpOH BEIOOPKHU ITPU NMIEPHOANIECKUX HCIBITAHUSIX ONPEEISIOT 10 Tadi. 5.
Tabimma 5
* *

'SK O6beM BTOPOI BHIOOPKH /17151 3HAYEHU M £ [1:]’ PH I:f’:]

0,90 0,925 0,95 0,99
0,5 11 15 22 111
0,4 10 13 20 100
0,3 9 11 16 70
0,2 14 18 27 139




2 0,5 9 11 17 92
0,4 9 11 15 76
0,3 7 9 11 63
0,2 14 18 27 139
3 0,5 8 10 14 80
0,4 8 9 14 60
0,3 7 7 11 39
0,2 14 18 27 139
4 0,5 8 9 14 59
0,4 7 9 11 50
0,3 7 7 9 35
0,2 14 18 27 139

11 .ITpumMepsl KOHTPOJIS HAJIEKHOCTH IPEJOXPAHUTENICH IPUBEJICHBI B CIIPABOYHOM HPIJIOKEHHH 8.

TMMPUJIOXXEHUE 8
CrpaBouHoe

NMPUMEPbI KOHTPONA HAOEXHOCTU NPEOOXPAHUTENEN

HpHMep 1. YcraHoBuTh 0O0BEMBI BLI60p0K 1Ipu KOHTPOJIC 0C30TKa3HOCTH Ha cragusax KBaIII/I(i)I/IKaL[I/IOHHLIX U NEPUOAUYCCKUX

Tor *(1)

G,.=05 RE=2

*(1)
UCTIBITAHUH M 3HAYEHHS TPAHUIHOTO BPEMEHH OTKITIOUEHHS ¥ TPaHUYHOTO IIPE/IyrOBOro BpeMeHn ~ 1L .

I/ICXOZ[HLIG HOPMAaTHBbLI KOHTPOJII HAIC)KHOCTH

Pr (=P ()= Pr ()=0801%=1y=5

I=I*=5,

1.B HAaCTPOCHHOM JJIs1 KOHTPOJISL 0e30TKa3HOCTH KOHTYpEC Q)aKTH‘{eCKOC 3HAa4YCHUEC TOKA paBHO

2. o Tabn. 2, 3, 4, Sunpunoxenus 6 ompexpensieM OOBEMBI IEPBOH I U BTOpOH 2 BBIOOPOK IIpU

KBAJIM(UKAIIMOHHBIX UCTIBITAHUSX U TIEPBOH In U BTOPOH m BBIOOPOK IIPH NEPHOTHIESCKIX UCTIBITAHUSX.

-3 -3 -3
B pesymprare ucHmBITaHWA BBIOOPKH le MONy4eHBl clenyromme pesyiapraTel: 5,23-1C ; 5,03-1C ; 5,74-1C

-3 -3 -3 -3 -3 -3 -3 -3
5,51-1 ;5,45-1 ; 5,59-1 mug npemxayrosoro Bpemenu u 11,25-1 ; 11,66-1 ; 12,69-1 ; 11,76-1_ ;11,31-1 ;

- -3
11,50-1. ;12,0-1(C 1o OTKIIIOYEHUS.

3.PaccunTtbiBaeM cpenHee BpeMs IPEAayroBoe  OTKIIOUCHUS:



Fo(1)=L(5,23+5,03+ 574 +5,51+570 +545+5,59) = 5,46,
7

T (1=1174.

31ech U B JaJbHEHIEM C LIENbI0 YIIPOLICHHUS 3aIiCH 3HAYCHHS PEIyTOBOIO BPEMEHH U BPEMEHH OTKIIIOUCHHS yBesnndeHbl B 1C
paza.

4.PaccunThiBacM CpeIHEKBaIPaTHIECKHE OTKIOHEHUS:

o (1) = ,f0,0656 = 0,25,

7 p(1)=+0,243 =~ 0,45,

5.PaccuutsiBacm TPAaHUYHBIC 3HAYCHHUS BPCMCHH OTKIIOYCHHUS U NPCAIYTOBYHO BDCMCHMU!

T, *(1)=546-336025=449107
C

1

T* (11=1174 +386' 0,49 =13,63-107 .

HOJ’Iy‘IeHHLIe 3HA4YC€HU 3alIUCHIBAIOT B TEXHUYCCKHUE YCIIOBUS.

Ilpumep 2. Ilo HOpMmaTMBaM KOHTPOJII M TPAaHUYHBIM 3HAUCHUSIM BPEMS-TOKOBBIX XapaKTEPHCTHK IpuMepa 1 HacTOsIIEero
MIPUI0KEHHS IPOBECTH KOHTPOJIb IIPU IEPUOJUUECKUX UCTIBITAHUSIX.

Pe3yIILTaTbI WCTIBITAHUIT NPCACTABIIAIOTCS CICAYIOIIUM PSI0M:

-3 -3 -3 -3 -3 -3 -3
4,488-1_ ; 530-1. ; 4,71-1. ; 5,09-1_ ; 4,94-1( Ui mpemayroporo Bpemenn w 12,52-1 ; 12,14-11

-3 -3 -3
11,10-1r ;11,41-1. ;12,33-1_ i BpEMCHHU OTKIIFOYCHUS.

Tor *(1)

CpaBHUBasg pe3yabTaThl MCNBITAHUA C TPAaHUYHBIMH 3HAYEHUAMH U BUJIUM, 4YTO MPEIAYyroBOE BpeMs y OJIHOTO

T, *(1) (4488107 < 449107

MIPEIOXPAHUTEIS HIKE , IO3TOMY UCTIBITaHUSI POJOIKAEM Ha BTOpoi BeIOopke. IIpu 3ToM

-3 -3 -3 -3 -3 -3
MOJy4YeHsl ciemyroume pesynsrarel: 5,05-1C ; 5,07-1C ; 516-1 ; 4,92.1c ; 502-1 ; 491.-1l s npeagyroBoro

-3 -3 -3 -3 -3 -3 -3 -3 -3
spevenm i 11,74-1_ ;13,49-1. ;12,64-1. ;11,93-1_ ;11,56:1. ;12,1-1C ;11,90-1 ;13,22:10 ;11,73-1.  nua
BPEMCHU OTKIIIOYUCHUS.

To* (1), Tor * (1)
CpaBHuBas pe3yibTaThl UCIBITAHWHA C TPAHUYHBIMU 3HAYCHHSAMH ~ 1T u 9T , BBIHOCUM DEIIEHHE O COOTBETCTBHU
MIPeIOXPaHUTENEH YCTaHOBICHHBIM TPEOOBAHUSIM B YaCTH BPEMs-TOKOBOI XapaKTepPUCTUKH B KOHTPOJIUPYEMOH TOUKE.

TIPUJIOXXEHUE 9
OO0s3aTenpHOE

NMPABUITA MNOCTPOEHUA BPEMA-TOKOBbIX XAPAKTEPUCTUK
NPEAOXPAHUTENEWN NPU KBAITMOUKALIMOHHBIX UCMNBbITAHUAX

1. B cootBercTBuH ¢ m. 7.12 HacTosliero craHaapTa HPOBOJAT HCIBITAHUS B KON J - TOYKe Ha IMEepPBBIX BBHIOOpPKaAX Lj .

Nlj =3.

Pexomennyrorcs

2. PaccunthiBaroT Cpe€AHUE 3HAYCHUSA IMPEAAYTOBOIrO BPEMCHU U BPEMEHHU OTKIIIOUCHUS it npu q)aKTI/I‘IeCKI/IX 3HAYCHUAX TOKOB



KOHTYpa B KayKI01 J -i Touke 1o popmynam:

E-.lr %
T = ¢
T 0Ty
Ji=l

AP -
rac pemen BCJIMYUHBI NPEAAYTOBOTO BPEMEHN U BPEMCHU OTKIIIOYCHHUSA B ]-f/i KOHTpOHbHOﬁ TOYKE, ONIPCACIICHHBIC IO II. 7.5.2.ZUI$I

I

Kaxaoro * -roms  J mpenoxpanmteneii;

J - xommuectso MIPEIOXPAHUTEINEH, TOABEPTAIOIUXCS UCTIBITAHUSAM B KaXK10H J -1l TOUKe.

Ny =My

HpI/I UCHBITAHUHU TIEPBLIX BBI60pOK J

3.PaccunThIBalOT CPEHEKBAIPATHUECKHE OTKIOHEHHS 110 GOpMyIIaMm:

1 N 5
T m;(ﬁng}' _ij:l

oy

R
Nj—l i=1

Iréu:u'r;}' ~ bory )2

Yoy

0o
rac T="onw . CPpE€AHCKBAAPATUICCKUC OTKIOHCHUSA IPECAAYTIrOBOrO0 BPEMEHU U BPEMEHH OTKIIOYCHHSA TOYCK BPEMA-TOKOBBLIX

J

XapaKTEPUCTUK B KaXKI0M = -I TOUKe.

4.PaccuMTHIBAIOT TOYKH BPEMA-TOKOBBIX XapaKTEPHCTHK 110 (HOpMyIaM:

T =T  + -
o on MO0 s BpemMenu oTKIIOUeHHS 1
] T O st mpesuyroBoro BpeMeHn.

3nece 4 - K03 GULIHEHT, ONpeessIeMblii 1o TabiuLe.

3 4 5 6 7 8 9 10
Nig' (Nl_j")
. 1,464 1,256 1,152 1,087 1,043 0,010 0,984 0,964
J

[Iponomxenue




Ny (NU ) 11 12 13 14 15 16 17 18
K, 0,947 0,933 0,919 0,909 0,899 0,891 0,883 0,876
IIponomxenue
Ny (Nlj ) 19 20 21 22 23 24 25 26 35 40
K, 0870 | 0865 | 0859 | 0854 | 0849 | 0845 | 0842 | 0825 | 0812 | 0,803
T T

5. LIepe3 TOYKHU I n ki U COOTBETCTBYIOLIUEC q)aKTI/I‘{eCKI/Ie 3HA4YCHHS TOKOB OTKIIOYCHHUA HNPOBOAAT BPEMSA-TOKOBBIC
XapaKTCPUCTUKH.

6.Ecimu B Ka)KZ[OfI "'Ir -1 Touke NOCTPOCHHLIC BPEMSA-TOKOBBIC XapPAKTCPUCTUKU COOTBETCTBYIOT Tpe60BaHI/I$[M TEXHUYCCKOI'O 3alaHu,
UCHbITaHUS ITPECKPpANIaroT.

7. Ecnu NOCTPOCHHBIC BPEMSA-TOKOBLIC XaPAKTCPUCTUKU B Kakux-J1u00 TOYKax He COOTBETCTBYIOT Tpe6OBaHI/I$[M TEXHUYCCKOI'O

3alaHus, TO I OTUX TOYEK PACCUMUTBHIBAIOT HOBLIC 3HAYCHUSA J 1o (bopMynaM:

*
o= T ot} Tu:-'y
J -
':'D'y' .
- T BPeMsI-TOKOBOH XapaKTepPUCTUKH OTKIIIOUEHUS U
T T
K=t __ ¥
i =
':rry' o "
- IS IPEJAYTOBOM BpeMsA-TOKOBOI XapaKTEPUCTUKHU.
T T *
3nece ¥ TTPT . yeramoBneHHbie B TEXHHYECKOM 3aJAHMH 3HAUYCHHS BEIMUMHBI MPEAIYTOBOTO BPEMCHH M BPEMEHH
OTKIIIOUEHHUS B J - KOHTPOJIBHOHU TOUKE.
8. Mpu ~ ! MPEIOXPAHUTENb CUUTAIOT HE COOTBETCTBYIOLIMM TpPeOOBaHMSAM TEXHMYECKOTrO 3aJaHusl B YacTH BpeMs-
TOKOBOM XapaKTEPUCTHKHU.
X; 20803 ) ) K,
9.1Ipu MEPEXOAAT K MCIBITAHUAM BTOpoi BbIOOpKU. C 3TOil IebI0 JUI BBIYMCIEHHBIX 3HAYEHHUN no tabnuie

OIIPCACISIIOT 00BbEMBI KYMYJIATUBHBIX BBI60p0K i .

Ny

OG6beM BTOPO#i BBIOOPKH ( ) onpenensoT o hopmysie

Ny = Ny - Ny

10. INocne wucmbITaHus BTOPOH BHIOOpPKHM 1O ¢opMmynamM mn. 2 U 3 IpU YCIOBHU Jd "l paccumTEIBAIOT 3HAYEHHS



ToT 5.5 T T

. g .
W00 "W 70T ano gopmynam . 43Hauenns ¥
11.BemonHsror TpeOoBaHus 1. 5 HaCTOSIIEro IPHII0KEHNUS.

12.Ecnu no pe3yabTaTaM WCTIBITAHUI nepBoﬁ u BTOpOﬁ BbI60pOK HUMCIOTCA TOYKH, B KOTOPBIX BPEMSA-TOKOBAs XapaKTECPUCTHUKA HE
COOTBETCTBYCT TEXHUYCCKOMY 3aJaHUIO, TO NOIIYCKAC€TCA NMEPEXOA Ha TpeXCTyHeH‘{aTLIfI KOHTPOJIb, JUISl 4€TO MMOBTOPAIOT OI€pallluy IIIl.

oo N3-=N1J.-_N2J--

7-11,nauuHas c mepecyeTa g, [Ipu sTom J

Ecnu mo pesynbTartaM HCHBITAHHH TpeX BBIOOPOK MMEIOTCS TOYKH, B KOTOPBIX BPEMA-TOKOBAs XapaKTEPUCTHUKA HE COOTBETCTBYET
TEXHUYECKOMY 33J]aHUI0, TO IPEAOXPAaHUTENb CUUTAIOT HE BbIACPKABILIUM UCIIBITAHUE.

13.Ilpumep mocTpoeHNs BPeMsI-TOKOBBIX XapaKTEPUCTHUK IIPUBECH B CIIPAaBOYHOM npritoskennn 10.

IMTPMJIOXEHUE 10
CrpaBouHOE

NMPUMEP NOCTPOEHUSA BPEMA-TOKOBbBIX XAPAKTEPUCTUK NMPEAOXPAHUTENSA MNMPU
KBAJIMOUKALIMOHHBIX UCTMbITAHUAX

L*=05
TIOCTPOHTS BPEMA-TOKOBLIE XapaKTEPUCTHKH JUIA MPEOXPAHHTENS HA HOMMHATBHbIT Tok 100 A B Touke - "7 KA npu
* = * = = =
TI.E" T 0,25 . Tn.y- =184 .
Iy =I13%=04
daKTHYECKOE 3HATCHHE TOKA KOHTYpa © = KA.
N13 =3 f3 = D,6
1. Ha Tpex o6pasuax TpH TOKe KA CHHMAIOT BPEMS-TOKOBYIO XapaKTEpHCTHKY. Pe3ylbTaThl IpHBENCHB! B
Tabm. 1.
Tabmuma 1
Homep 06pasiia nepBoii BEIGOPKH &) iy . Ear3 .
1 0,32 18,0
2 0,34 18,4
3 0,30 18,2

2.PaccuutsiBacM CpC€AHMEC 3HAYCHUS IPCAAYTOBOIO BPEMCHH M BPCMCHHU OTKIIFOUCHUS !

5 _032+034+0,30

7 - 0,32
3 3 .

p 18071844182
C.

3.PaccuutsiBacm CPCAHCKBAAPATUICCKHUE OTKIIOHCHHUS



_ 2 _ 2 _ 2
Eﬂ=[0,32 0,32) +[U,3420,32) +(0,3-0,32) 002

. _(18-182) +(184-182)° +(182-18,2)" _

0.2
aT3 5

]

4.PaccunTbIBacM TOUKH BPEMSA-TOKOBOM XapaKTECPUCTUKU:

T

o073

=182+1464 02 =184533 .

T =0,32-1464-0,02=10,29 .

= . *
5.11 I3 =13 506 6
. OCKOHbe , TO OHepaI_IPIPI II. 00A3aTCIIBHOT'O HpI/IHO)KeHI/Iﬂ HC BBIIIOJIHAKOTCA.

ral * T *
6 o TI:IT3 > TDTE =T1'G > TIG I
.CpaBHeHHe NOJIYYCHHBIX 3HAYCHUN BPEMEHH C 3a/IaHHBIMU ITOKa3bIBACT, YTO . POBOAUM pACUCT

HOBBIX 3HAYCHUU TSI BpeMS[-TOKOBOﬁ XapaKTECPUCTUKHU OTKIIIOUYCHUS

_184-182
3 = =
0,2
Ky » 0,203
7.Tak xak , TO TIPEIOXPAHUTEINb HE OPaKyIoT.
8. C uenblo mepexoja Ha BTOPYIO CTYNEHb KOHTPOJIS LIS 37 o Tabnuie 00s3aTeNnbHOro MPHIoKeHUs 6 onpenensieM 00beM

N23=9_3=6

=9
KyMYJISITHBHO# BBIGOPKH ( %3 ) ¥ BTOPO# BBIOOPKH

9.Pe3ynbTaThl UCIBITAHUS BTOPOH BBIOOPKH NPUBE/CHBI B Ta0II. 2.

10.PaccunThiBaeM 3HaueHne ¢ u o 10 pesymbraram Tabm. 1u 2.

Tabmuma 2

Howmep o6pasua BTopoii BEIOOpKH (i ) i ¢ Lor3 c
1 2,94 18,12
2 2,96 18,16
3 3,14 17,98
4 3,7 17,94
5 3,06 18,16
6 3,18 18,12




5 _0.32+034+03+0294 +0,296 +0,314+ 0,571 + 0,306+ 0,318

T =0318
9 ;
L 180+134+18,2+1812+18,16+17,98+17,94 +8,16 +18,12
P = =182
9 ,
G * 0,026

Forz ~ 0139

T 5 =0318-0,9840,026 = 0,292 .

oz =1812+0,984:0,139=18,257 _

TIG - TDTE TIB * TDT3 *_

ll.CpaBHI/IBaeM TMOJIY4YCHHBIC 3HAYCHUA C YCTaHOBJICHHBIMH u

HOCKOIIbe BBIITOJIHAIOTCA  YCJIOBUSA , TO IIPEAOXPAHUTEIbL COOTBETCTBYCT Tpe6OBaHI/I$IM T3 B

?_1113 >?;13*H TDTE b l:u'r3=‘c
Jj=3

YacTH BpEMA-TOKOBBIX XapaKTECPUCTHUK B TOYKE

IMPUJIOXEHME 11
OO0s13aTenbHOE

YCNOBUA OBPA3OBAHUA OQHOPOOHOW CEPUU MNJTIABKMX BCTABOK
NMPEAOXPAHUTEIEN

CunTaercs, 4To MIaBKUE BCTaBKH 00pa3yroT OTHOPOAHYIO CEPHIO MPH BBITIOIHEHHHU CICAYIOLIUX YCIOBUI:

BCE pa3Mephl IUIaBKMX BCTaBOK, KPOME pPa3MEpOB IIABKUX SJIEMEHTOB, OJUHAKOBBI, AOMYCKAETCS OTJIMYME KOHTAKTOB IUIABKHX
BCTaBOK, IIPH 3TOM HCIBITAaHHUSAM IIOJBEPraioT IUIaBKYIO BCTaBKY, KOHTaKTHl KOTOPOH OOYyCIABIMBAIOT HaMMEHEE OJIarONpHUsTHEIC
Ppe3yIbTaThl HCIIBITAHUH;

MaTepHabl, IPUMEHsIEMBIC ISl 000JIOYKH IUIABKOIT BCTABKH, OJNHAKOBEI;

AYyroracuTe/IbHOC BEIICCTBO M CTCICHDb €0 3al0JIHEHUS OJJMHAKOBBI,

TUIABKUE 3JIEMEHTHI U3rOTOBJICHBI U3 HACHTUYHBIX MAaTEPUAJIOB, UMEIOT OAHY U Ty XK€ JUIMHY U (I)OpMy, HarpuMep, OHA U3TrOTOBJICHBI C
NIOMOLIBIO UACHTUYHBIX UHCTPYMCHTOB U3 MaT€puaia pa3H0171 TOJIIIUHBI,

YHCJIO IUIaBKUX BJICMEHTOB M HUX IIOIICPCUYHOC CCUCHUE HE 60III)U.I€, U HAaUMCHBIIEEC PACCTOAHHUC MCXKAY IJIAaBKUMHU JJIECMCHTaMH U
BHyTpeHHefI HOBEPXHOCTBIO 000JIOUKH U COCCAHUMM IUIaBKHUMH JJICMCHTAMH HC€ MCHBUIC, YE€M B IUIaBKHUX BCTaBKaxX HauOOJIbIIIErO
HOMHHAQJIBHOT'O TOKA,

IUIAaBKUE BCTABKU MPUTOAHBI IS HCIOJIB30BAHMA C JAHHBIM JIepKaTeleM NPeA0XpaHUTeNs WK IpeIHa3HAYEeHBI U1l HCIOIb30BaHUS
0e3 nepkaTens NpeJOXPaHUTeNs, HO B YIIAaKOBKE, HICHTHYHOH Ul BCEX HOMUHAJIBLHBIX TOKOB OJTHOPOAHON CEPHH;
?/
MPU HUCTBITAHHMA HAa HAarpeBaHWE IMPOU3BEACHHE WX HOMHHAIBHOTO TOKa B CTCIICHHU 2y 9JIEKTPUYECKOTO COIPOTUBJICHUS B

XO0JIOAHOM COCTOSSHHMHU HE MPEBBIIITACT COOTBETCTBYIOMICTO 3HAYCHUSA IJIABKOM BCTABKU HAMOOJIBIIIEr0 HOMHUHAJIBHOT'O TOKa,

IIPU UCIIBITAHWU HA OTKJIIOYAIOIIYIO CIMIOCOOHOCTh HAaUOOJIBIITNI TOK OTKIIIOUCHHS IIJIABKMX BCTABOK MEHBIINX HOMHHAJIbHBIX TOKOB HE
TNPEBLIIIACT HanOOJIBIIIEr0 TOKA OTKIFOYCHHUS TUTABKUX BCTAaBOK HAMOOJIBIIEIO HOMUHAIBHOTO TOKA.



ITPUJIOXEHUE 12
OO0s3aTenbHOE

YCTAHOBKA A5nA UCTbITAHUA I'IPEJJ,OXPAHVITI?J'IEVI
Anda 3AWLUTLI NONYNPOBOAHUKOBbLIX YCTPOUCTB
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1- N30JIIIMOHHOE OCHOBAHUE, 2 - A30JITOP, 3 - AU30JIMPOBAHHBIC CKO6I)I; 4 - JIy’KCHasl KOHTaKTHast

MOBEPXHOCTh; 5 - MaTOBast HOBEPXHOCTb YEPHOTO L[BETA; 6 - MECTO YCTAHOBKH TepMoIiap;
7 - TOUKU U3MEPEHHs HaIPSKEHNUS.

=

MMPUJIOXEHMYE 13

CrpaBouHoe
PACYET NPEAAOYIOBOIO MHTEIPAJIA OXKOYNA
1.0uenka npexayrosoro unTerpaia Jxoyis 3a spems 0,01c.
[TpuONMKEHHYIO OLEHKY 3HA4YEHHUi MPEeIUlyroBOro I 25 3a Bpems 0,01c B 3aBUCMMOCTH OT 3HAUCHUS NPEULyrOBOrO I 25 3a BpeMms

O,lC 1 U3MEPSIEMbIX 3HAYCHUH B UCTIBITAHUU TOKOM 2 BO3MO>KHO BBITIOJIHUTH 11O cne;[yfomeﬁ Q)opMyne

2 [ 72 2
It (0,01c):F % (0,1c¢) It (ucmbIT. TOKOM fg )-
Koaddurment F shocur HONPABKY B KPUBU3HY BPEMsI-TOKOBOI XapaKTEPUCTHKH B 30HE ITOTO BPEMEHH.

2.Bbluncnienne 3Ha4eHUit NpeaayroBoro uTerpana JHkoyss B yCIOBUAX UCIIBITAHUS TOKOM 2

HpI/I MCHBIINX HOMMWHAJIBHBIX TOKaXx OZ[HOPOZ[HOfl cepuu, st KOTOpOfI B TEXHUYCCKUX YCJIIOBUAX HE YCTAHOBJICHBI IIPSIMBIC

I

HCHbITaHUA, OUCHKY 3HAYCHUS IIPEAAYTOBOI'O B YCJIOBAUX UCIBITAHUS TOKOM 2 BO3MO>KHO BBITIOJIHUTH 11O yKa3aHHOﬁ Q)OpMyHe



v
S

*
fzﬁg = fzﬁl Sl

%t I y
rae - HpC,E[,E[yFOBOﬁ B yCHOBI/IﬂX HUCIHBITAHUA TOKOM JUIST MCHBIIINX HOMUHAJIBHBIX
JTAHHBIX
2

i . 2

1. MIPEIIyrOBOM i B YCJIOBHSIX HCTIBITAHUSI TOKOM 2 JIUISL CAMBIX OOJIBIITHX
HOMUHAJIbHBIX TaHHBIX, H3MEPSIEMbIX ITPU UCIBITAHUSIX HA OTKIIIOYAIOIIYIO
CIIOCOOHOCT®;

2. MHUHUMAJIBHOC CCYCHUE 3JICMECHTA MCHBIIIMX HOMHUHAJIbHBIX TOKOB,

1. MHMHHMAJIbHOE CCUCHHE 3JIEMCHTa HaOO0JIbIIIEr0 HOMUHAILHOTO TOKA.

d
BrrarcnsieMoe 3Ha4eHHEe MOYKET OBITh HCITOJIb30BaHO JJI OICHKHU 3HAYCHUI I £ 3a BpeMs 0,0lc.

ITPUJIOXEHUME 14
QOos3aTenbpHOE

NMPABUNA OMNPEAOENEHUA KOHTPOJIbHbIX FPAHULU U ANMUTENBHOCTH
NCMNbITAHUA NMPU KOHTPOJIE NOKA3ATENA HAOEXHOCTU Fn [‘t)

1. VcoplTanus OCYIIECTBISIIOT 10 YCKOPEHHOM METOJMKE, OCHOBAaHHOM Ha MPOTHO3MPOBAaHWM IO JIMHEHHOH MOJIETH
KOHTPOJIMPYEMOTO MapaMeTpa, ONpPEASIISIONIEr0 BepPOsITHOCTE 0e30TKa3HOH paboTHl B pexXHMe IPOMODKUTEIFHON MM IHUKINIECKOH

pa60TbI o1 TOKOM.

2. JIMTENbHOCTD UCTIBITAHUS ~ X OTIpenensioT 1o GpopmyJie

Ty=nt



1,0-11,3 1,6-1‘,3 2,5-1‘,3 4,0-1‘,3 6,3-1‘,3 10-1',3 16-1l,3 25-1l,3 40-1',3 63-1',3 100-1,3
0,016* 0,016* 0,016* 0,016 0,016
0,025* 0,025 0,025 0,025 0,025 0,025
0,040* 0,040 0,040 0,040 0,040 0,04 0,04
0,063* 0,063 0,063 0,063 0,063 0,063 - -
0,10* 0,10 0,10 0,10 0,10 0,1 0,1 - -
0,16* 0,16 0,16 0,16 0,16 0,16 0,16 - - -
0,25* 0,25 0,25 0,25 0,25 0,25 0,25 0,25 - - -
0,40 0,40 0,40 0,40 0,40 0,40 - - - - -
0,63 0,63 0,63 0,63 0,63 - - - - - -
1,0 1,0 1,0 1,0 - - - - - -

* ToJbKO JJIsA Hpe[[oxpaHHTeneﬁ C INITaBKUMHU 3JICMCHTaAMU U3 cepe6pa.




7

rae ' - K09GGHULIMEHT COKpAIeHUs ATUTESIbHOCTH UCTIBITAHMUs, BBIOUPAEMBIil [0 COTJIACOBAHMIO C TIOTPEOUTENEM U3 TAOIHIIBI;

4

*(t)
- HapabOTKa, periiaMeHTupyemast okasareiaeM 1 .

3.BennunHy KOHTPOJIBHON T'PaHUIBI IIPH TPOBEPKE BPEMI-TOKOBOH XapaKTEPUCTUKH MPEIOXPAHUTENCH ¢ Hepa300pHBIMU INIABKUMH
BCTaBKaMH OTPEJEIAIOT 1o (hopMyIie

T=[r*]+ (T (- [T*](1-4)

rac T - KOHTpOJIbHAs I'paHUlla IpU IMPOBEPKE BpeMS[-TOKOBOfI XapaKTCPUCTUKU.

4. BenuuuHy KOHTPOJIBHOW TpaHMIbI IPM MCHBITAHUSAX HA pa3pblB NPENOXPAHHUTENEH ¢ pa300pHBIMM IUIABKUMU BCTaBKAMU
OMpeneNsIoT 1o hopmyIie

F=[p*e(#o -(F40-4))

rac F - KOHTPOJIbHAs IpaHUlia IPU UCHBITAHUAX IIJIAaBKOT'O 3JIEMEHTA Ha Pa3pbIB.



