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Hacrogiuil ctapnaapT pacrpocTpaHsieTcsl Ha IJIaBKUE IMPEAOXpaHuTe U, IpeaHa3HauYeHHbIe IS 3a-
[IUTHI MMOJYIIPOBOAHMUKOBBIX VCTPOMCTB MPOMBIIIJICHHOTO Ha3HAuYeHUs (fajice — IJIaBKUEC MPEJOXpaHUTEe-
W), W yCTaHABIWBACT HOPMBI, IMpaBUla U METOABI HCIIBITAHWM, KOTOpPBIC IOIOJHSIOT, U3MCHSIOT WUJIU
MCKJTIOUAIOT COOTBETCTBYIOIIME pa3aenasl U/Uiau NyHKTE [ OCT P 50339.0.

1 O0mue nmoJjoKeHus

[ImaBkue mnpeloxpaHuTeNM JO0JDKHBI COOTBETCTBOBATH TPeOOBAHMSIM HACTOMLIErO cTraHiapra U
[OCT P 50339.0, a TakKe cTraHIapTOB WY TEXHUYCCKUX YCIOBUI HA IUIABKUE MMTPCAOXPAHUTEIU OTACIbHBIX
CCPUI MJIU TUIIOB.

B ctannapre coxpaneHa HyMmepanud nyHKkToB U tadoaun [OCT P 50339.0.

1.1 O6aacTp pacnpocTpaHeHHs

TpeboBaHUS HACTOSIUECTO CTAHAAPTA OTHOCSTCS K IJTABKUM IPECAOXPAHUTEIISIM, VCTAHABIIUBACMbBIM B
3JICKTPOOOOPYIOBAHUM HAa HOMUHAIBbHOE HarpskeHue 10 1000 B nepemenHoro toka U 1o 15000 B rmoctosiH-
HOTI'O TOKAa U, €CJIM 3TO BO3MOXKHO, Ha IJITABKUE MPEAOXPAHUTEIU 00JIce BLICOKMX HOMWHAIBHBIX HATPSKCHU.

Kak nmpaBui1o 3TH IVIaBKUE MPCIOXPAHUTCIIU BBITTOMTHSIOT B BUJIEC TJIABKOW BCTABKM 0€3 OCHOBAHUS U
AePKATCIIS.

[Ipy HaTUYUKM OTAEJIBHBIX OCHOBAHUM WM AcpXKaTejlcH IUTaBKUX MPEeAOXpaHUTEICH, OHU JIOJI2KHbI
OTBEUYATh COOTBETCTBYIOLIUM TpeoboBaHusaMm [ OCT P 50339.0.

1.2 Heasn

Llenp HacToOs1Iero craHjiapra 3akiiio4yaeTcsl B VCTAHOBJICHUM CTAaHJAAPTHBIX XapaKTepUCTUK TJIaBKUX
BCTABOK.

1.2.1 B cranmapre paccMarpuBaloT CJICAVIOLINUC XapaKTePUCTUKHM TJIABKUX IIPEAOXPaHUTEIICH:

a) HOMUWHAJIbHbIC JAHHbIC;

b) ImpeaejibHOe HaIlpsKeHUe AYTu;

C) IIpPEeBbLIILICHUC TeMIIepaTypbl B HOPMAIbHbBIX VCIIOBUSIX 3KCILTyaTaAllU U,

d) morepu MOIHOCTH;

¢) BPCMSI-TOKOBBIC XapaKTCPUCTUKU;

f) oTxmouaroIlyy CrtIoCOOHOCTD;

g) XapaKTEePUCTUKHK MPOIYyCKacMoro Toka u [ °1.

NU3nanne opuuuaibHoOe

© W3narenbcTBO cTaHaapTos, 1993
© UNIIK UNzparenscTtBO ctangapros, 2004

HacTtosiiuil craHaapT He MOXKET OBITh ITOJTHOCTBIO MJIM YaCTUYHO BOCITPOM3BECACH, TUPAXKUPOBAH U
pacripocTpaHeH 0e3 paspewieHud [ occtanpapra Poccuu
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1.2.2 Tunosbiec UCTIBITAHUNS IJIS ITPOBEPKM XaAPAKTCPUCTUKHU ITJIABKUX IIPCAOXPAHUTCIICH.
1.2.3 MapKupoBKa IJIABKUX IIPCIOXPAHUTEIICIH.
1.2.4 Hanmuuue u popma npeacTaBIcHUS TCXHUUCCKUX JAHHBIX (CM. NMpUiIoxXKeHue B).

2 Omnpenenenus

2.2 O0mue TepMHHDBI

2.2.10 (Mckmouen, N13m. Ne 1).

2.2.14 moaynpoBOTHHKOBOE YCTPOMCTBO: YCTPOUCTBO, OCHOBHBIC XapaKTCPUCTUKHU KOTOPOTO O0YCIIAB-
JVMBAIOTCH ABUXCHHUCM HOCHUTEIICH 3apsijia B IMMOJYITPOBOJHUKE.

2.2.15 miaBkKag BCTABKa g 3aIMUThI HOJYIPOBOIHHKOB: |oKoorpaHuyuBalollas IJIaBKasl BCTABKA,
CITOCOOHAS B yKa3aHHbIX YCIIOBUSIX OTKJIIOUATH TOK C JIIOOBIM 3HAUYCHUEM B IIpeaesax Juaral3oHa OTKIo4Ue-
HUA (cM. 71.4).

3 YcaoBug 3KCIIyaTanum

3.4 Hanpsxkenue

3.4.1 HomuHanbHOe HarpsiKeHue IIaBKOM BCTABKU ITEPEMEHHOTO TOKA COOTHOCUTCS C HAITPSIKEH U -
¢M 10 BKIIIOYCHHUS: OHO OCHOBBIBACTCS Ha ACUCTBYIOILECM 3HAUCHWUU CUHYCOUIAIBHOIO IIEPEeMECHHOTO
HarnpspokeHud. [lpeamnosnaraeTcsi, 4To 3TO HAMPSKCHUE 10 BKIIHOUCHUS OCTACTCS OAMHAKOBBIM Ha ITPOTSIKE-
HUM BCEro Irepuoaa cpadarblBaHUd ILTABKOM BCTAaBKU. DTO ITPCATNOJOXKCHUE ITOJTOXCHO B OCHOBY BCCX
WUCITIBITAHUU 1JI1SI ITPOBCPKU HOMUHAIBHBIX 3HAYCHMUIA.

PaboTtocriocoOHOCTh IJTAaBKOWM BCTaBKM, HAIMPSKEHUE 10 BKIIIOYCHUS KOTOPOM HECHMHYCOUIATBHO,
MOXKHO B IICPBOM IMPUOJIMXKCHUM OLICHUTD ITyTEM paBHEHUS CpeAHCapU(PMETUICCKUX 3HAYCHUU HECUHYCO-
MJIAJTbHOIO U CUHYCOMAAIBHOTO HATPSIXKCHUS 10 BKIIIOUCHUS.

HoMuHaipHOE HANpsKECHUE TUIABKOU BCTABKU IMOCTOSIHHOIO TOKA COOTBETCTBYET HAIIPSKCHUIO 10
BKITIOUEHUS. OHO OCHOBBIBACTCS Ha CpeIHEM 3HAUYCHUU 5TOro HAIMpsDKeHUs. ECU IMoCcTOSIHHOEC HAIpsXKe-
HUE TTOJIYYAIOT ITYTEM BBITIPSIMIICHUS TICPEMCHHOTO, TIPEAIOIAracTcs, YTo IyabCcalys BbI3bIBACT KOJICOAHN
He Oostee +35 %, — 9 % oT cpeaHero 3Ha4YCHUS.

342 HanpgaxeHue 40 BKJIKWYECHUS B IMIpouHecc BKCNayvaTalWuU

B yc1oBUSIX sKCIUIYVaTaAllMY HAITPSIKCHUE 10 BKUTIOUYEHNST — 3TO HaAIIPSDKCHUE, BHI3BIBAIOLICE B TTOBPEXK -
ACHHOHW LEIY HapacTaHUe TOKA 10 VPOBHS, INIPU KOTOPOM IIJIaBKas BCTaBKa CpadaTbIBaCT.

[TosTOMY nepeMeHHOE HaANpsKCHUE 10 BKITIOUCHUS B OJJHOMA3HOM LEIH TIePEMCHHOTIO TOKA OOBIYHO
PABHO BO3BpalllalolIeMyCcsl HAMpsLKeHWo. Bo Bcex ciyuasgx, Koraa repeMeHHOe HalpsKeHUe HECUMHYCOU -
AATbHO, HEOOXOJIUMO 3HATh HaIpsSKCHUE A0 BKIIIOUCHUS KakK (PYHKIIMIO BpeMeHU. 1 BBITIPSIMIICHHOTO
HAIMpsDKeH U BAXKHOC 3HAYCHUE UMEIOT Cpe/iHee 3HAYCHME 34 BECh IIepUOd CpadaTblBAHMS ITJIABKOU BCTABKHU
M MTHOBEHHOC 3HAYCHMUE K KOHIY BPEMCHUM TOpeHUs AYTH.

[TocTOsiTHHOC HAMPSIXKCHUE 10 BKIIOUCHUS OOBIYHO ITPUOJIM3UTE/IBHO PABHO CPCIHEMY BOCCTAHABIIU -
BAIOLLICMYCS HAIPSIZKEHUIO.

3.5 Tok

HoMuHa/JIbHBIN TOK ITJIABKOM BCTABKM OCHOBBIBACTCS HA ACUCTBYIOLICM 3HAYCHUU CMHYCOUIATBHOIO
MepeMEHHOr0 ToKa ¢ HOMUHAIbHOW 4aCTOTOM.

[Ipu mocTOTHHOM HAMNpPSKECHWUY ASUCTBYIONICE 3HAUYCHHE TOKA HE JOJIKHO ITPEeBLIILIATH ACHUCTBYIOLICTO
3HAYCHUS CUHYCOMAATBHOIO IepeMEHHOr0 TOKA IMPYU HOMWHAJIbHOM 4acTOTE.

3.6 Yacrora, ko3chdunueHT MOIIHOCTH M MOCTOSHHASI BPpEMEHH

3.6.1 HacTtoTa

HomuHanbHast 4acTOTa COOTHOCUTCS € YaCTOTOM CMHYCOMAATBHOIO TOKA M HAMPSIXKCHUS, ITOJOXKCH-
HBIX B OCHOBY THITOBBIX UCITbITAHMW.

B yactHOCTH, eCciy yacToTa B VCIOBUSX BKCIUIyAaTAllMMU 3HAYUTEIIBHO OTJIMYACTCS OT HOMUWHAJIBHOMN,
CJICAVCT KOHCYJIBTUPOBATHLCSI C U3TOTOBUTCIICM.

3.6.3 [locTossHHAYg BpPEeEMEHU T

[Ipy mocTosTHHOM HaIPSKCHUN OXUIACMBIC HA IIPAKTUKE IMOCTOSIHHBIC BPEMCHU CUMTAIOTCS COOT-
BCTCTBYIOILIUMU Tabauie XI1.

3.10 Temmeparypa BHYTPH 000J0YKH

B crangaprax UM TEXHUUYCCKUX YCIOBUSIX HA IMPEIOXPAHUTEN OTACIBHBIX CEPUU U TUITOB JOJIKHBI
OBITH YKa3aHbl HOMMHAJIbHBIC TOKHM TUIABKMX BCTABOK B JAuariazoHe teMmriepartyp 1o 60 °C.

2
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S XapakTepucTHKA ILUIABKUX NpPeaoXpaHuTe/1el

5.1 llepeyenp XapakTepuCTHK

d).1.2 IlmaBkue BCcTaBKHU

a) HomuuanpHoe HanpskeHue (5.2):;

b) Homunanbubiil Tox (3.3 TOCT P 50339.0);

c) Pox toka u yactota (5.4 TOCT P 50339.0):;

d) HomunHanpubie motepu MoUIHOCTHU (5.5 [OCT P 50339.0):

c) Bpems-ToxoBble xapakTepucTUKU (5.6);

t)y dwuanazon orxurtoueHusd (5.7.1 [OCT P 50339.0):;

o) HomwunanpHas orximoyatonias crnocooHocTs (J.7.2 TOCT P 50339.0);

h) XapakTepUCTUKM ITPOITYCKAeMOTo TokKa (5.8.1);

i) Xapaxrtepuctuku /°f (5.8.2);

k) Pasmepsl uiu radbaputhbl (ITpyU HEOOXOAUMOCTH);

) IlpeaenpHoe HampsikeHue ayru (5.9).

5.2 HomuHaIbHOE HANPSKEHHUE

Pan HoOMUHATBHBIX IepeMeHHBIX HamnpskeHuil o 660 B u moctosguHbplx — 10 750 B 1o
[OCT P 50339.0 nmipu OoJiee BBICOKUMX HAIPSIXKEHUSIX 3HAUCHUS CJICAYET BbIOUpATh M3 psaa RS uinu, ecau
3TO HEBO3MOXHO, U3 psgaa R10 TOCT P 50339.0.

5.4 HoMmuHa/IbHAg 4aCTOTA

HomuHanpHag yactora — 3TO 4aCTOTA, K KOTOPOU OTHOCSTCS paboyue XapakKTepUCTUKHMU.

5.5 HomMuHa/bHbIe MOTEPU MOIIHOCTH ILIABKOMA BCTABKH

JononHuresbHo K TpedoBaHUgIM [ OCT P 50339.0 usroroBUTEIIb JOIKECH YKA3aTh ITOTECPU MOILLHOCTH
Kak (PyHKIMIO ToKa B AuamnazoHe oT 30 % no 100 % nomuHanbHoro toka uiau npu 30 %, 63 %, 80 % u
100 % HOMUHAIBLHOTO TOKA.

COIIPOTUBIICHUC TIJIABKOW BCTABKU OITPECACIISICTCS KAaK OTHOILUCHUEC MCXKAY ITOTePsSIMU MOLIHOCTHU U
COOTBETCTBYIOLIUM 3HAaUCHUEM TOKA.

5.6 Ilpenenanl BpeMsI-TOKOBBIX XapaKTepHUCTHK

56.1 BpeMga-TOKOBbBIE XapaKTCPUCTUKU, BPEMIA-TOKOBBIC 30HBI

HM3roroBuTenb I10JKEH IPCACTABUTL BPEMSI-TOKOBBIC XapaKTCPUCTUKU IJISI TEMIICpATyphl OKPYXKalo-
ero Bosayxa 20 'C—25"C B COOTBETCTBUU C VCIOBUSIMU, VKA3aHHBLIMU B 8.3. DTU BpPEeMSI-TOKOBBLIC
XapaKTePUCTUKU MIPUBOAAT A1 HOMWHAJIBbHOMU YaCTOTHI.

[Ipy moCcTOIHHOM HaMpsKEHUM MX VKA3BIBAKOT AJISI ITOCTOSIHHBIX BpeMeHH corjlacHo taonuue X1l B.

B HekoTOpBIX ciydasiX, B YACTHOCTHU, ITPU ITOBBILICHHBIX 3HAUCHUAX OXUIAeMOro ToOKa (YMEHbBILCHUHA
BPEMCHMU), TY K& UH(OPMALIMIO MOXHO MPCACTABUTH B hopMe xapaktepucTuk /%7, B s3Tom ciayuae peko-
MCHJIYETCS BBIOOPOUHO WU JIOMOJIHUTEIBHO YKA3bIBATH XapaKTepucTuku [ °1.

5.6.1.1 [lpedoyeoeuvie epemsi-morosvie xapaxmepucmuxu

[Ipu nepeMeHHOM HAIPSKCHUU MPEAAYTOBAsT BpeMs-TOKOBasl XapaKTepUCTUKA J0IKHA OTHOCUTHLCS
K CUMMETPHUYHOMY IEPEMCHHOMY TOKY YKa3aHHOU (HOMWHAJIBbHOM) YACTOTHI.

[Ipy MoCTOIHHOM HANPSIKEHWUU IIPCJAYTOBast BPeMSI-TOKOBasl XapaKTepUCTUKA OCOOCHHO BaKHa ITpU
NTUTEIBHOCTH OoJsiee 15 T A9 AaHHOM LIeTIM U B ATOM JMAIla30HE TOXIECTBCHHA ITPCAAYTOBOM BPCMSI-TO-
KOBOU XapakKTCPUCTUKE ITPU IMepPeMEHHOM HaAIIPSKCHUU.

[IlpuyMeyaHu4

1 WM3-3a munpokoro pasopoca rnoCTodAHHBIX BPpEMEHU LEIU, OXKHUIAAEeMBbIX B IIPOLIECCe BKCILTyaTalluu, HHpOpMa-
LU0 11 UHTEPBAJIOB BpeMEHU MeHee 15 T KesaresibHO IIPeACTABUTh B BUIE MPEIAYTOBON XapaKTEPUCTUKM.

2 3HaueHue 15 t BBIOpAHO U1 YCTAHOBJEHHS TPAaHULIBI BIUIHHUS, OKA3bIBACMOIO pPAa3UYHON CKOPOCTHIO
HapacTaHHWs TOKAa Ha MPEJAYTrOBYIO BPEMSI-TOKOBYIO XapaKTePUCTHUKY IMPHU MEHbILIEH IJTUTEILHOCTH.

5.6.1.2 Bpems-morxoevie Xapaxmepucmurxu OmKAIO4EeHUS

BpeMsa-TOKOBBIC XapaKTepUCTUKU OTKITIOUCHUS CJICAYCT VKa3blBATh C UCIIOJIb30BAHHUEM HalpsixKeHUs
N0 BKJIWOUCHMS B KA4yCCTBE I1apaMerpa W sl YCTAHOBJICHHOTIO 3HAYCHUS KOs3(MdpULMcHTA MOIUHOCTU. B
MPUHLMAIIC, OHU JOJKHBI OCHOBBIBATHCS Ha MOMCHTE IMOSBJICHUS TOKA, OOYCIaBIMBAIOILICM HauOoJbLIce
3HaueHue /%7 otknoueHust (cM. 8.7). [TapaMeTpbl HAMTPSXKCHUS 1OJKHBI COOTBETCTBOBATH 11O KpaliHel Mepe
100 %, 50 % u 25 % HOMUHATBHOTO HAIPSKEHUSI.

[Ipy MOCTOSIHHOM HANPSKeHUU BPEMSI-TOKOBBIC XAPAKTCPUCTUKU OTKITIOUCHUS AJISI BpEMEHU 0oJtec
15 © He npeacrasnsgioT (5.6.1.1).
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56.2 YcnoBHBIEC BpeMs U TOKHU

He nmpumMeHs1OT.

563 [loporoBbele 3HAUYCHUMI

He nmpuMeHs1OT.

564 KpuBble nmeperpys3ku

5.6.4.1 Cmourxocmos npomue nepeepyzox

M3roToBUTE/Ib JODKCH YKa3aTh KOOPAMHATHI TOYECK BIAOJbL BPCMSI-TOKOBBIX XapaKTepUCTUK (5.6.1),
NJIST KOTOPBIX OblJla ITpoBepeHa CTOMKOCTD MTPOTUB MEPErpy30K METOA0OM, OITUCAaHHBIM B 8.4.3.4.

Uucao U motoXeHUe TOYeK, AJIS KOTOPBIX CJICAYCT ITPOBEPUTH CTOMKOCTHL IPOTUB IICPETIPy30K,
BLIOWPAIOT MO YCMOTPECHUIO U3TOTOBUTEIS. BpeMeHHYIO OCh KOOpAMHAT IS ITPOBEPKU CTOUKOCTU IIPOTHUB
nmeperpy3ok cieayet puioupath B uHTepBasiec oT 0,01 1o 60 c. [lo cormameHuo MeXay M3rOTOBUTEIICM U
MoTpeouTesIeM MOXHO J00aBUTh U JIPYTUEe KOOPAMHATHBIC TOYKH.

5.6.4.2 Vcnosuas kpueas nepeepyzox

YcnoBHasg KpuBas Ieperpy3oK COCTOUT U3 MPSIMOJIUHEUHBIX OTPE3KOB, ITPOXOASIUMX Yepe3 TOYKHU,
NJIST KOTOPBIX ITPOBEPSITACh CTOMKOCTD ITPOTUB ITeperpy30K. OT KaXJ10M U3 3TUX TOUYCK CTPOSIT ABE ITPSIMBIC:

- OJIHY — B HalpaBJICHUU COKpallecHUS BPEMCHHU MMapa/UicJIbHO OCHU KOOPJAUHAT;

- JIPYTYIO — B HAMPABJICHUM VIJIMHCHUS BPEMCHHU 4Yepe3 TOUKU ¢ MOCTOSTHHBIM 3HaueHueM [ °7.

DTU IIPSIMBIC TCPECECKAIOTCS ¢ IIPSIMOM, COOTBCTCTBYIOLLCH HOMUHATIBHOMY TOKY, 00pa3ysl VCIOBHVIO
KPUBVIO MEPerpy3okK (PUCYHOK ).

[IpumMmeuan e — Ha npakTvke HoCTaTOYHO MPOBEPKHM HAa CTOMKOCTbH IPOTUB IEPErpy30K I HECKOJIbKHX
ToyeK. C yBeJIMUEHUEM YUCIIA TOUEK, AJIS1 KOTOPBIX MPOBEPSIETCS CTOMKOCThH MPOTHUB IEeperpy3oK, ycjaoBHAsd KpHUBas
reperpy3o0K CTAaHOBUTCS 00Jiee TOUHOIA.

A >.7.1 Juama30H OTKJIWYCHUSI U KaTEropuu
MPUMCHECHHU S
7 [lepBasg OykBa Jo/KHa YKA3bIBATH JAMAla30H OTK/IIOYCHUS
«a» — IJTaBKUE BCTABKM C OTKIIIOUAIOLICH CITOCOOHOCTBIO B YACTU
Z auarnasoHa corjiacHo 1. 7.4.

Bropast OykBa n0/IKHa VKa3blBaTh KATCTOPUIO TIPUMEHCHUS].
CornacHo obacTu mpuMcHeHUs «R» — rmaBkue BcTaBKU JIJ18 3a-
HIUTHI MOJVITPOBOJAHUKOBBIX VCTPOUCTB.
J Takum oOpaszoM, «aR» — riaBkuMe BCTABKU AJIS 3alllUTHI
MOJIVITPOBOJAHUKOBBIX I[TPUOOPOB € OTKIIIOUAIOILCH CITOCOOHOCTBIO
B 4AaCTU AMAaIla30oHa.

vl
T g TTTTITRTTTYRGTTTINITY Yo T T " ™ oy % . W A R R

Y (BBenen nonmoanureabHo, Mzm. Ne 1).
| 5.7.2 HoMuHuanapHayg OTKJAKYawHUIagd CIIOCODOD-
HOCTD
- OTxmoyaroias CitocoOOHOCTh AOJXKHA COCTABIATL HE MCHECE

50 KA rnepeMeHHOro Toka U 8 KA ITOCTOSTHHOTO TOKaA.

J1g mepeMeHHOTO HaIlpsKeHUs HOMUHATBHYIO OTKJTIOYAlO-
HIVIO CITOCOOHOCTD OITPEeACISIOT 10 pe3yjbTaTaM IICPpUOIUICCKUX
HMCITBITAHUU B LIEITHU C UCKITIOUUTCIBHO JIMHECHUHBIM ITOJIHBIM COIPO-
TUBJICHUEM U ITOCTOSIHHBIM CUHYCOMUJAAIBHBIM HATPSIKCHUECM 10
BKJIIOUCHUS HOMUHAIBHOU 4aCTOTHI.

19 TOCTOSSHHOTO HAIPSIKEHUS HOMUHAJIBHVIO OTKJTIOYAlo-
LIVIO CITOCOOHOCTDL OITPEACsIIIOT IO pe3ybTaraM IMepUOAUYCCKUX
HUCITLITAHUU B HEIU ¢ UCKITHOUUTEIIBHO JIMHEUHBIMY UHIVKTUBHOC-
ThIO U AKTUBHBIM COITPOTUBIICHUEM IIPU CPpeIHEM HaIlpsSKeHUH /10
BKJTIOUCH U],

5.8 XapakTepuCTHKM Mpomyckaemoro toka u [ *t

0.8.1 XapaKTepUCTUKHU MNMponycKkKaeMoro rtokKka

M3roroButensb 4OJKEH IMTPCACTABUTD XapaKTePUCTUKHI TTPOITYCKAECMOTO TOKA COIJIACHO IMTPUMEPY, U30-
OpaxkeHHOMY Ha pucyHke 2 [ OCT P 50339.0 B ABOMHBIX JIOTApUPMHUUCCKUX KOOpAUHATAX, C OXKUIAEMbIM
TOKOM I10 OCH aOCIIUCC U, ITPU HEOOXOAMMOCTHU, C HAIIPSDKCHUEM 10 BKITIOUYCHUS U/ UJIU 4ACTOTOU B KA4eCTBC
rapamMeTrpa.

[Ipu nepeMeHHOM HAMNPSDKCHUU XapaKTepUCTUKU ITPOITYCKACMOT0 TOKA AOJIXKHBI OTpaXKaTb HAU0OIb-
[ice 3Ha4YCHUE TOKA, BO3MOXKHbBIC B Ipollecce 3KcIruiyvaraiuuy. OHU JOKHBI COOTBETCTBOBATH YCITOBUSIM,
BBITCKAIOILIUM M3 YCIIOBUM UCTIBITAHUS 1O JAHHOMY CTAHAAPTY, HAllpUMep, YKa3aHHbIM 3HAUYCH UM HaIps-

4

[ — nipennayrosasl XxapakTepUCcTuka; 2 — Ips-
Mag MOCTOSHHOro 3HaueHus [/ 21‘; 3 — YCJIOB-
Has KpUBas Meperpy3ox

PucyHok 1 — Ilpumep yCi10BHON KpU-

BOI neperpy3ok (X 1 Y — TOUKU, OIS

KOTODBIX TPOBEPICTC CTOMKOCTH IMPO-
TUB TEPETrpy30K)
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JKeHHMS, 4aCcTOThl U KOA(M@MULIMEHTA MOIIHOCTU. XapakKTepUCTUKHU IIPOITYCKAEeMOT'0 TOKA IMPOBEPSIIOT B XOAE
MCITbITAaHU 11O 8.6.

[Ipy MOCTOSTHHOM HAIPSIKCHUU XapaKTePUCTUKU ITPOITYCKAEMOro TOKAa JOJIKHbBI OTpaXKaTb HAUOOJIb-
[1Me 3HA4YCHUS TOKA, BO3MOXHBIC B ITPOLICCCE 3KCILUTyaTallMU B LENIX € ITOCTOSHHOW BpPEeMEHH OT 15 10
20 Mc. B nemnsx ¢ MeHbIIMMHU IMOCTOSIHHBIMU BPEMCHU 3TH 3HAUCHUS TTPCBLILLIAIOTCS.

M3rotoBUTEIb NOKEH MPEACTABUTL UH(MOPMAIIMIO O ITPOITYCKACMbIX TOKAaX AJIS TTOCTOSIHHBIX BPEMEHU
> u 10 Mmc.

582 XapakTepucTuku [I°t

5.8.2.1 [lpeddyeosas xapaxmepucmura 1°t

[Tpu nMepeMCHHOM HAIPSKCHUUM MPEAAYToBas XapakTepucTuka / °f JoJKHA OCHOBBIBATHCS HA CUM-
MCTPUYHOM TOKC YCTAHOBJICHHON (HOMMWHAJIBHOI) 4YaCTOTHI.

[Tpy MOCTOSHHOM HAIPSKCHUU MPEUIYTOBasl XapakTepucTuka /%7 10/oKHA OCHOBBIBATHCS HA JACHCT-
BYIOILIEM 3HAYCHUUM ITOCTOSIHHOI'O TOKAa IIPU ITOCTOSIHHOM BpeMeHU 15—20 mc.

HM3roroButens JOKEH IPEACTABUTL MHQOPMALIMIO O XapaKTepUCTUKAX I10 KpalHeu Mepe IIpU I0-
CTOSSHHBIX BpeMcHU > U 10 Mc.

5.8.2.2 Xapaxmepucmuxu 1 °t omxarouenus

[Tpu mepeMEHHOM HAMPSDKCHUM XapaKTePUCTUKU [ 21 OTKITIOUCHUS JOMKHBI CTPOUTHCS C YKA3aHUCM
HaIpspKeHUS 10 BKUIIOYCHUST B KadecTBe rapamerpa npu 100 %, 50 % u 25 % HoOMUHAIBHOIO WU IS
YCTAHOBJICHHOI'O0 3HAYCHUS KOo3(M@PullMcHTa MOIIHOCTU. B mpuHIMUIIe OHM AO/IKHBI OCHOBBIBATHCS HA
MOMCHTC ITOSIBJICHUS TOKAa, OOYCJIABIUBAIOILECIO MAKCUMAIbHOC 3HAYCHUC OTKIIIOUCHUS (8.7).

[Tpy MOCTOSSHHOM HAMPSLKCHUU XapaKTEPUCTUKU [ 27 OTKITIOUCHUS JIOJKHbBI CTPOUTHCS € YKA3aHUEM
HaIpspKeHMS 10 BKUIIOUEHUS B KadecTBe rnapamerpa rmpu 100 % u 50 % womMuHaIbHOro 118 MOCTOSSHHOU
BpeMeHU 15—20 Mmc. JlomyckaeTcst onpeie/IicHUE XapaKTePUCTUK /27 OTKIIIOUSHUS TTPU MEHbIIIMX HATPSKE-
HUSX C ITOMOIIBIO UCITBITAHMM corjlacHo Tadsule X1l B.

5.9 XapaxrepuCTHKH HANPSKEHUS OYrH

XapaKTepuCTUKKU HaIpsKeHusd AYTru, IIPEeACTABICHHBIC U3TOTOBUTEIICM, JOJKHBI [TOKA3bIBATH HAU-
OosibllIce (ITMKOBOEC) 3HAUCHUC HAIPSKECHUS VI KakK (PYHKUMWIO HaApsSKCHUS 10 BKJIIOUCHUS LICITUA, B
KOTOPVIO BBeACHA IJIABKasl BCTAaBKa, IMPU MEepPEeMEHHOM HaIpsKCHUU — LI KO3(M@MUUMEHTOB MOILIHOCTU
rno radomuie X1l C, npu moCcrosHHOM HAPSXKeHUU — JAJI8 ITOCTOSSHHBIX BpeMeHU OoT 15 10 20 Mc.

6 MapkupoBka

6.2 MapkupoBKa ILIaBKMX BCTABOK

JlormomuuTteabHo K ykazaHHoMmy B 6.2 [OCT P 50339.0 mapkupoBKa J0KHA cOAepXKaTh HauMEeHOBa-
HUC U3TOTOBUTEIS U/WJIU YCIOBHBIC O003HAYCHUS, ITO3BOJISIOILINE VCTAHOBUTD BCE XapaKTepUCTUKU, T1epe-
yucjacHHbie B 5.1.2 TOCT P 50339.0.

7 CrangaptHbie TpeOOBAHUSA K KOHCTPYKIHUHA

7.3 I1lpeBblmieHHe TeMnepaTrypbl 1 NOTEPH MOMIHOCTH IUIABKHUX BCTABOK

[ImaBkMe BCTABKU AOJIKHBI OBITH CIIPOCKTUPOBAHBI M pACCUMUTAHBI TaK, YTOOBI ITPU MUCIIBITAHUSIX 10
8.3 OHU MOTJIM IPOBOAUTH HOMUHAJIBHBIM TOK O€3 BbIXOAA 34 IPCALIIbI:

- MAKCUMaJIbHO AOITYCTUMOTIO ITPEBBILLICHUS TEMIICPpATypbl HAMOOJIeC HATPETOM BEpXHCH METAI/IUICC-
KOM 4aCTy IJIAaBKOM BCTABKU, YKA3aHHOTI'O M3TOTOBUTEJICM (pPUCYHKU 24, 2b);

- TIOTEPb MOILIHOCTU IIPU HOMHUHAIBHOM TOKE, YKAa3aHHbBIX U3TOTOBUTCIICM.

7.4 CpabOaTtbiBanue

[I1aBkag BCTaBKa JOJDKHA OBITH CIIPOCKTHMPOBAHA M paccyuTaHa TakK, YTOObI OHa MoOIJla AJIUTEIbHO
[MPOBOIUTD JIIOOOM TOK BIUIOTH A0 €ro HOMUHAIBHOIO 3HauycHU (8.4.3.5).

[I1aBKasg BCTaBKA JOJDKHA cpadarbiBaTh U OTKIIIOUATH JIIOO0UM TOK B JIMAaIla30He OT TOKA, ITPU KOTOPOM
BpeMs cpadarbIBaHUs COCTABIISICT OKOJIO 30 ¢ 10 TOKA HOMMHAIBHOU OTKITIOYAOIIC CITOCOOHOCTHU.

[1o cornamcHU©O MeXAY U3TOTOBUTEIICM UM ITOTPEOUTEIICM AOIYCKACTCS APYroM J1uara3oH TOKOB.

7.5 OtkiIwuawmasi CmoCOOHOCTD

[Ii1aBKag BCTaBKA JOJKHA ObITH CITOCOOHA OTKJIIOUATH IMPU HAMPSIKCHUU HE BBILLC YKA3AHHOIO B 8.3
JI00VIO LCITb ¢ OXMIACMbIM TOKOM B MHTEPBAJIC TOKOB IO 7.4:

- TIPU TMEePEMCHHOM HAMPSIXKCHUN — IMTPU KOBPOOUUMCHTAX MOIITHOCTHU HC HUXKE YKA3aHHBIX B TAOIUIIC
X1 ng cooTBeTCTBYIOILETO 3HAYCHUS OXUAACMOTI0O TOKA;
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] — KpernexHble O0ATHI; 2 — TOUYKU U3MEPEHUS HATIPSXKCHUS 1715 OTlpe- E| — TouKa 3aMepa IPeBbIIIEHUST TeMIIEPATYPb;
NEJICHUS TIOTEPh MOIIHOCTU; J — QJIOKW M30JUPYIONIEro Matepuasna (Ha- S — Touka 3aMepa MoTeph MOIIHOCTH

MPUMED, AEPEBIHHbBIC), 4 — OIOPHLIU JUCT U3 U3OJUPYIOILETO MaTepua-
Aa (HanpuMep, dhaHepubid ToamwnHon 16 MM); 5 — MaTtopasg yepHag I10-
BEPXHOCTL, 6 — TIOJIOXKEHUE TepMOTIapbl, TNpUKpervieHol K Haubdosiee
HarpeTou BepPXHEN METa/IMYCCKON 4acTU TIaBKOU BCTaBKM, YKa3aHHOE
U3TOTOBUTEIIEM WAU YCTAHOBICHHOE APYTUM CIIOCOOOM; 7/ - KOHTaKTHAas
[MOBEPXHOCTD, TOAeKAIAasl MEeTAIN3alun; & — 3aKUMbl U3 U30JIMPYIO-
mero Marepuasia. B ciayyae HEOOXOIMMOCTH 2 BEPXHUX 3a’KUMa MOTYT
OCTaBaThLCS HE3aTSHYTLIMU, Y — KOPITYC IJIaBKOU BCTAaBKU, MOXKET ObITh
KPYIABIM WIN TIPSIMOYTOJIbHBIM

PucyHok 2b — llpumep craHaapTHOU UCIIBITA-
TeJIbHOM CXEMBI

Pucynok 2a — [lpuMep cTaHaapTHOW HCIIBITATEJIBHOW CXEMBI.
Pa3sMmepbl B MWIITUMETpax (IpUOIM3HUTE/IbHBIC 3HAYECHUS )

- TIPU MOCTOSTHHOM HAaIlpPSDKEHUU — IMPU I[TOCTOSTHHBIX BPEMCHM, HE ITPEBBIILAIOIIMX 3HAYCHUS, VKa-
3aHHbIC B Tadbnule X1 B, m1g coorBeTCTBYIOILMX 3HAYCHUU OXKUIACMOI0 TOKA.

(3meHenHas penaxkuus, 13m. Ne 1).

7.7 Xapakrepuctuku I %t

3uauycHus [ %f OTKIIOYCHUS, ONpeaccHHbIC TTO 8.7, HE AOJIKHBI MPEBbIIATD YKA3AHHbBIX U3TOTOBUTE -
aeM. lpeaayroBoeic 3Ha4CHUS, OTIPEACIICHHbBIC I10 8.7, JOJIKHBI OBITh HE HUXKE VKA3aHHbIX 3HAYeHUH (5.8.2.1
1 J.8.2.2).

6



I'OCT P 50339.4—92

7.14 XapakrepuCTHKHM HANPSEKEHUS OYIU

3HaueHUs HalpsKeHUS AYTU, U3MEPCHHBIC 110 8.7.5, HE JOJIKHbI ITPEBLIINATL VKA3aHHbBIX U3rOTOBU -
TeaeM (5.9).

7.15 CnenuajbHble YCIO0BHS 3KCILTYATAIIMU

CricuyaibHbIC VCIIOBUS SKCIUIVATALMU JOIKHBI COIVIACOBBIBATLCS M3TOTOBUTEIICM U ITOTPCOUTCIICM.

8 UcnbiTanng

8.1 O0mue noaoxeHus

8.1.4 IlonoxeHnue nmMiI1aBKOU BCTABKHU

[I1aBkag BCcTaBKa A0J/IKHA OBITH CMOHTUPOBAHA HA OTKPBITOM BO3/JAYXE, B MECTE, 3alMIUCHHOM OT
CKBO3HSKOB, U, IIPU OTCYTCTBUU APYrUX VKA3aHUM, B BEPTUKAIBHOM ITo10XKeHUU (8.3.1). [lpumepsl
HCITBITATCJIBHBIX YCTPOUCTB U300paxXeHbl HA pUCYHKaxX Za, 2b.

3.1.5.1 loanwvie ucnotmanus

[TomHble UCTIBITAHUS TUIABKUX ITPCAOXpaHUTEIICH INTpUBeAcHbI B Tadiuie VI A.

8.1.5.2 HUckarouenue nepuoduyeckux UCnvimMAaHul 045 NAABKUX 6CMABOK 0O0OHOPOOHOU cepul

[I1aBKUMEe BCTABKM OAHOPOAHON CEPUM C IIPOMECKYTOUHBIMHU 3HAUYCHUSIMU HOMUHAIBHOIO TOKa4 HC
MMOJABECPTAIOT IMCPUOIUYCCKUM UCIIBITAHUAM, €CJIU IJIaBKasl BCTaBKa ¢ HAMOOJIbIIWUM HOMUHAIBHBIM TOKOM
HCITBIThIBAJIACH HA COOTBCTCTBUC TpeOOBaHUAM 8.1.5.1, a rutaBKas BCTAaBKA ¢ HAMMCHbBIIUM HOMUWHAIbHbIM
TOKOM ITOABEePrajach UCIIbITAHUAM coritacHo taonuue VIl B.

Tadonuua VII A — IlepeueHb NMOJMHBIX UCTIBITAHUN

Homep _— o YHUca0 UCTIBITYEMbIX
o HanMeHoBaHue UCrbITaHN o C
MyHKTA MIaBKUX BCTABOK

8.3 [ IpeBbIllIcHUE TEMIIEpATYPbl U TTOTEPU MOILLHOCTHU
8.4.3.2 [ IpoBepka HOMUHAJBHOIO TOKA

I1pn nepemennoM HamnpsKeHNH

8.9 2a. OTKIII04aIoNnias crnocoOHoCTL™

2. OTKIo4Yaroniasg CriocooOHOCTb™

|. OTrutoyaroniasl CrioCoOOHOCTL™

10. TIpoBepKa XapaKTepUCTHK OTKIIOUCHMST™
9. IlpoBepka xapaKTepUCTUK OTKITIOUCHU ST ™™
8. IlpoBepka xapakKTepUCTUK OTKIIIOUCHMUS
7. IlpoBepka xapakTepUCTUK OTKJIIOYEHH S
6. IlpoBepka xapaKTepUCTHUK OTKIIOUEeHUS ™™
POBEPKAa CTOUKOCTH MPOTUB MEPErpy30K™**

eI

e 5

o

o0
o)
Z Z Z Z Z Z Z Z

T = = = =k

3.4.3.4

-

I1pn nocTosiHHOM HaNpsEKeHUH

T=k

12a. OTtkioyaronias CrnocoOHOCTb U XapaKTePUCTUKH OTKJIIOUYEHUS ]
12. OTtkioyatoniasl CrioCOOHOCTb U XapaKTEPUCTUKU OTKJIIOYEHU S
11. Orxinouaroniag CrioCOOHOCTb U XapaKTEPUCTUKU OTKJIIIOUYECHUSI 3

Z Z Z

T ek

* ﬂ:ﬁﬁCTBHTﬁﬂbHO T OIMPCACTACHWA TMPCAAVIOBLIX XAPDAKTCPUCTHUK 1 Zf [MPpHU TCMIICPATYPC OKDYXKAIOHICTO BO3AYXa
(20 + 5) °C.
e E"SHCTBHTﬁﬂbeI I OITPCACIACHMS TTPOIMMYCKACMOI0 TOKA, ] 2f, HAITPDAKCHHMUA AVIM WU [MPCAAVIOBLIX XapaK-
TCPHUCTHUK.
ghbte LIHCJIO TOYHCK, B KOTODBIX [TPOBCPDAIOT CTOUKOCTB [TPOTHUB IMEPErpy30KkK, BbIGI/If)aIOT [TO VCMOTDCHHUIO U3TOTOBUTCIIA.

Tadonanuua VIl B— Ilepeuenb UCIbITAHUN TUTABKUX BCTABOK ¢ HAMMEHBILIUM HOMUHAIBHBIM TOKOM W3 OJHOPOIHON
cCepUuU

Homep . | Yncao ucnbITyeMbIX
o HauMeHoBaHe UCTILITAHUS o N |
MyHKTdA [LIdBKHUX BCTAdBOK
8.3 [IpeBblllicHUE TeMIIEpATypbl U TOTEPU MOIIHOCTHU IIPpU TIePEeMECHHOM ]
HaATIPSIDKEHU U
8.6.2 Noe 6. IlpoBepka paboyux XxapakKTepPUCTHUK IIPU MOCTOIHHOM HaIPSIKEHUHN 2
8.6.2 No 11. TlpoBepka xapakTepHUCTUK OTKJIIOUEHMS 3
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3HAYCHUS UCIIBITATCIIBHOTO TOKA yKa3aHbl B tadosuie X1l B.

8.3 IlpoBepka npeneiabHOro nNpeBbllICeHUs TEMIEPATYPbl U MOTEPb MOIIHOCTH

8.3.1 IlonmoxeHnue manaBkKoM BCTAaBKHU

DTOMY MCIIBITAHUIO CJICAVET IMOABEPraTh TOJIbKO OAHY IJIAaBKYIO BCTaBKY. OHa JOJKHA ObITh CMOHTU-
poOBaHa BEPTUKAIBHO, KAK IMOKa3aHO Ha pUCYVHKax 2a, 2b.

[IToTHOCTL TOKA B MCAHBIX IMPOBOAHUKAX, COCTABISIOLIMX YACTb MCIIBITATEJIBHOM CXEMBbI, JOJIKHA
ObITH HE HUXe | U He Bbie 1,6 A/MM? B 3aBUCUMOCTU OT HOMUHAJIBHOTO TOKA TJIABKOI BCTABKM.

OTHoOLIeHUE IHUPUHBI K TOJIIHMHE 3TUX ITPOBOJHUKOB HE JOJIKHO ITPEBBLIIIATS!

10 — rmpu HOMUHaJIBbHBIX TOKax MeHee 200 A;

D » » » 200 A U4 BBILIIC.

Temrieparypa oKpyKamwllero Bo3ayxa BO BpPeMS 3TOIO UMCIIbITAHMUS A0JKHA ObiTh 10 "C—30 "C.

J1I1 UCTIBITAHMU HA MPEBBLILLICHUE TEMIICPATYPhl BAXKHBI [UIOLIAAUN TTOIICPCYHOro CeUeHUS ITPOBOJIHU-
KOB, COCAUHSIOILMX UCITBITATEIBHBIC CXEMbl C UICTOYHUKOM IMUTAHUS. DTY IUTOLIAAL ITOTNIEPECYHOTO CECUCHUS
cieayeT BblOUpaTh B coorBeTcTBUU ¢ Tabiauieyt X [OCT P 50339.0 (6e3 yyera npuMevdaHus), a J1JIvHa
MMPOBOJHUKOB J0OJI2KHA OBITH HE MEHbIIE 1 M.

[1nmaBkue BCTaBKU, ITpeJHa3HAYCHHBIC 11 MCITOJIb30BAHUS B OCHOBAHUSIX, NOJIKHBI UCITBHITHIBATHCS B
HUX C IIPUMCHCHUCM IIPOBOJAHUKOB, COOTBeTCTBYIOIIMX Tabnuie X [ OCT P 50339.0.

J1T T1aBKUMX BCTABOK CIICHMATBHOIO HA3HAYECHUS, KOTOPbLIC HEBO3MOXKHO BKJIIOUYUTL B OITUMCAHHBIC
HCIIBITATECJIBHBIC CXEMBbI MIJIU JIS1 KOTOPBIX 3THU CXEMbI HE MPUMCHUMBI, ITPOBOAST CIICLIUAIBHbBIC UCIIBITAHUS
B COOTBCTCTBUU C TPCOOBAHUAMM, YKA3aHHBIMU B CTAHAAPTAX MU TCXHUUYCCKUX YCITOBUAX HA KOHKPCTHBIC
CCPUM MJIUM THUIIBI [IJIABKUX IIPECIAOXPAHUTCIICH.

8.3.3, 8.3.4.2 Hzmepenue nomepos MOUHOCMU NAABKOU GCMABKU

B nononxenue kK 8.3.3 TOCT P 50339.0 ucneiranve Ha 1orepy MOIUHOCTU AOJIKHO ITPOBOIAUTHCS
MTOCJICAOBATECIIBHO Mo KpaHed Mmepe rmpu S0 % u 100 % HoMMHAIBHOIO TOKAa M IMTPHU HOMWHAJIBHOM 4acTOTE.

8.3.9 HeoOXxoanumble pe3yabTaTbl UCIIBITAHUS

[IpeBblilicHME TEMITEPATYPBI U ITOTECPU MOILUHOCTH IIJIABKOW BCTABKM HE AOJIKHBI BBIXOAUTH 3a ITPE/Ie-
JIbI, VKA3aHHbIC U3TOTOBUTEIICM.

M cribiTaHusa He OOKHBI ITPUBOAUTE K 3aMETHBIM M3MCHCHUSIM XapakKTEePUCTUK IJIABKOM BCTAaBKMU.

3.4 IlpoBepka cpadaTbiBaHUY

8.4.1 I[lonoxeHnue MaiaBKoMd BCTABKHU

[TonoxeHue M1aBKOM BCTABKU ITPU ITPOBEPKE Ha cpabaTbIBAHUE JOIKHO COOTBETCTBOBATL VKA3AHHOMY
BS.1.4u 8.3.1.

83.4.3 MeTod UCNIBITAHUST U TpeOvVEeMBbIC pPEe3VIJIbTATBHI

3.4.3.2 [llposepka nomunanvHoco moxka (coenacno A.3.3)

[11aBKy10 BCTABKY MCITBITHIBAIOT B YCIIOBUSIX ITO 8.3.1.

Ee moagepratror 100 nuximaM HMCIBbITAHUS C JJIMTECIBHOCTBI) ITPOTEKAHUS HOMWHAJIBHOIO TOKA B
KaxxJaoM 1ukie, papdoud 0,1 ycinoBHoro speMeHHu 1o taosuie 11 TOCT P 50339.0 1 Tako# Ke JLTUTeTbHOC-
ThIO 0€3 TOKOBOM I1ay3bl B KaX/IOM LIUKIIC.

DTO UCIIBITAHUC HC JOJ/DKHO IIPUBOAUTDL K U3MCHCHUIO XapakKTCPUCTUK TUIABKOM BCTABKU (8.3.D).

(U3menennas pegakuus, Msm. Ne 1).

8.4.3.3.1 Bpems-morxoesie xapaxmepucmuku

BpeMsa-TOKOBBIE XapaKTEepUCTUKU IIPOBEPSIOT C MMOMOLIBIO OCHUIUIOrPaAMM, ITOJTYYCHHBIX BO BpeMs
HUCIIBITAHUH 11O 8.).

OrnpeIensioT [Mepyruoibl:

- OT MOMECHTA 3aMbIKaHHUS LICIIM JO0 MOMEHTA, KOraa M3MCHEHUC HaIpsSLKCHUS CBUACTEIBCTBYCT O
MOSIBJICHUU AVTU;

- OT MOMCHTA 3aMbIKAHHM LCITH IO MOMCHTA €¢ OKOHYATEJIbHOI'O pa3phbiBa.

OrmpeaesicHHbIC TAKUM 00pa3oM 3HAYCHUS TIPCAAYTOBOIO BPEMCHU M BPECMCHHU OTKITIOUCHMS, OTHE-
CCHHbIC K TOUKE aOCIIMCCBI, COOTBETCTBVIOILCH 3HAUCHUIO OXMIACMOIr'0 TOKA, JOJKHBI HAXOAUTHCS B 30HC
BPEMSI-TOKOBBIX XapaKTepPUCTUK, YKAa3aHHOU U3TOTOBUTEIICM.

[Ipu nmepeMeHHOM HANPSDKECHUM, KOTAa OXWUAAcMbIi TOK O0YCIIABIMUBACT ACUCTBUTCIIBHOEC ITPCIAYIO-
Boe BpeMsl MeHee 10 mepuoaoB HOMUHAIBHOM 4acTOThI M 3HAYCHMUS TOKA, IIPU KOTOPBIX pacIllaBJICHUC
MMPOUCXOAUT aAUuadaTUYECKU, BKIIIOUCHUE JOJDKHO OBITH TAKUM, YTOOBI OXKXMUAAEMbIM TOK OBbIJT CUMMET-
PUYHBIM.

[Ipy nmocTossHHOM HAMPSKEHWUU L1 AJTUTEIIBHOCTU OoJiee 15 T AJIST COOTBETCTBYIOLLECH LEITU JACHCT-
BUTCJILHBI BPEMSI-TOKOBBIC XapaKTCPUCTUKHM, YCTAHOBIICHHBIC AJISI ITEPEMEHHOTO HAITPSXKCHUS].

Eciy mpyu uCnbITAaHUAX TIABKUX BCTABOK OOHOPOAHOU cepuu (8.1.3.2) MOTHOMY MCIIBITAHUIO 10 8.3
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MMOJABEPraloT TOJBKO IIABKYIO BCTABKY C HAUOOJIBIIMM HOMMWHAJIBHBIM TOKOM, JOCTATOYHO ITPOBEPUTDH AJIS
[IABKOM BCTABKM C HAUMCHBIIWUM HOMUHATIBHBIM TOKOM TOJIBKO ITPCIAAYTOBOC BpeMsl.

[IpenayroBuic BpeMsI-TOKOBbBIC XapaKTCPUCTUKU MOXKHO OIPEICIATh ITPU JIIOO0OM VIOOHOM HAaIllpsSKe-
HUWU U 1 J11000M JTUMHEWHOM Lenu. Ainsg onpelciicHUsT BpeMs-TOKOBBIX XapaKTCPUCTUK OTKITIOYCHUS
TPCOYIOTCS OIpeAcICHHbIC 3HAYCHMUS HAIIPSDKCHUU U XapaKTePUCTUKU LICTIN.

8.4.3.4 [lepeepysku

[I1aBKy10 BCTABKY UCIIBITHIBAIOT B TAKMX XK€ VCIIOBUSIX, KaK OIMMCAaHO B 8.3.1.

Ee moaseprator 100 nukiaM Harpysku € IMOJHOM JUIMTEJIBHOCTBIO Kaxaoro nukia 0.2 yCIoBHOIO
BpeMeHHU 110 taosumue 11 TOCT P 50339.0, nmpuueM nepuoa Harpys3ku I1o 3HAYCHUIO TOKA U €ro JIJIUTEIIb-
HOCTHU COOTBCTCTBYET KOOpAMHATAM TOUYKHU, AJISI KOTOPOHW ITPOBEPSIOT CTOMKOCTBL IPOTUB ICPErpy3o0kK, a
Mepuoa «0e3TOKOBOM Iay3bl» — OCTAJIbHOMY BPEMCHU.

DTO UCIIBITAHUEC HE JOKHO MPUBOAUTH K 3aMCTHOMY M3MCHECHUIO XapaKTePUCTUK ITJIABKOU BCTABKU
(8.3.5).

DTU UCTIBITAHUS ITPpeAHA3HAYCHbI U JJIS IIPOBEPKU CTOMKOCTU MIPOTUB IIEPErpy30K IUIaBKOTO MIPEAO-
XpaHUTES ITOCTOSSHHBIM HATIPSKCHUEM TIPU ITPEAAYTOBOM BpeMeHU dostee 15T 119 COOTBETCTBYIOUICH LICTTH.

8.4.3.6 Cpabamwieanue vkazameneil u O0UK08 (Npu UX HAAUHUU)

[IpaBUIBHOCTDL pabOTHI yKasaresae MPOoBEePsIIOT ITPU UCTIBITAHUSX Ha OTKITIOYAIOLIVIO CITOCOOHOCTD I10
8.5.9.

g npoBepkyu padoTbl OOMKOB (ITPU UX HATUYUU) HEOOXOAMMBI UCIIBITAHUS AOMOJHUTCIHHOIO
oOpaslia Ipu:

- Toke /,, cornacHo taonuue XIIA;

- BO3BpalamwluemMcs HanpsokeHuu 20 B.

3HayeHMe BO3BpallalolIerocs HalpsKeHUS MOXKET OBITh ITpeBblilicHO Ha 10 %.

boek nosikeH cpabaTbIBaTh MMPU BCEX UCITBITAHUSX.

B caydae orkasa ykasaress WM OOoMKa ITPUM OAHOM M3 3TUX HCIIBITAHUW pPEe3yabTaTbhl MCIIBITAHWUU
HEeJIb3s CUUTATHh OTPULIATCIIBHBIMM, €CJIM M3TOTOBUTEIIbL MOXCET IIPEACTABUTH J0KAa3aTe/IbCTBA, YTO TAKOU
OTKa3 He XapakTepeH I IIpeaoXpaHUTeIed JAaHHOro TUIla, a O0OYCJIABIUBACTCS AC(PCKTOM OTACIBHOTO
oOpasua. Eciay moaoOHbIN OTKA3 IIPOUCXOAUT, UCTIBITAHUIO MMOJABECPraoT VABOCHHOE YUCIIO 00pa3lioB.

(U3meHenHas peaakuus, M3m. Ne 1).

8.5 IlpoBepka oTkKiwuaomie cnocoOHOCTH

3.5.1 [lonoxXxeHuUue NMiaIaBKOTro NpeaoXpaHUTECTH

B nonmonnenue K tpedoBaHusaM 8.1.4 1 8.3.1 TU1aBKy10 BCTaABKY CJI€AVEeT CMOHTHUPOBATh, KaK B ITPOLECCE
3KCIUIyaTalliyM, OCOOEHHO C TOYKU 3PCHUS I10JIOKEHHUS ITPOBOAHUKOB. ECIM IIaBKyIO0 BCTABKY MOXKHO
HCITOB30BATh € XKECTKUM 3aKpeIICHUEM TOJBKO Ha OJHOM KOHIIE, OHA MOXET OBbITh TaK CMOHTUPOBAHA U
N1 ucenblTaHuil. [1maBkue BCTaBKU, NMPEAHA3HAUYCHHBIC TS XKECTKOrO 3aKpeIUICHUS HA O00MX KOHLIAX, Tak
W CJICIVET UCITBITHIBATD.

8.5 MeToa UCNIBITAHUM

8.3.5.1 [is Toro 4toOBl IPOBEPUTH, YAOBJICTBOPSCT JM IJIaBKAasl BCTABKA YCIIOBUSAM /7.5, MPOBOIST
HCIIBITAH U, OINTUCAHHbIC HUXKE, TPU IIapaMeTpax, YKa3aHHbIX AJIS1 KaXA0ro U3 3TUX MUCIIBITAHUN B TA0IUILIC
XA (8.5.5.2).

WNcopitanusa 1 1 2

KaxaomMy U3 3TUX UCTIBITAHUN CJICAVET [TOABEPTHYTH OJHY 34 APYrou TPU ITTABKUC BCTABKHU.

Eciau BoO BpeMs MCIIBITAHUS | OAWH MJIM HECKOJIBKO pa3 VAOBJICTBOPSIOTCS TpcOOBAHUS K MCIIBITA-
HUIO 2, B XOJI€ UCTIBITAHUU 2 3TU UCIIBITAHUS ITOBTOPSITH HC CJICIVET.

HcnbiTanug 2a — 14 nepeMcHHOro toka U 12a — a1l mocToaHHOTO TOKA.

3HAYEeHUS UCTIBITATCIBHOIO NepeMEHHOI0 ToOKa yKalzaHbl B Taduiie X11A, moctogsHHOro — B Tabiulie
X1IB. Ilpu ucnsiranusgax Ha nepeMeHHOM TOKE MOMCHT 3aMbIKaHUS LECIMU K ITPOXOXKACHUIO HATPSIKCHUS
N0 BKJIIOUCHUS 4yepe3 HOJIb HE perjlaMeHTUPYETCSI.

8.5.5.2 Bo BpeMs oaHOro M3 MCIIBITAHUU 2 WM 2a BOCCTAHABIMBAIOLLCECS HAIPSDKCHUE CICAVeT
rmoaaepxuBarhk Ha ypoBHe (100 + 15) % HoOMUHAaANIBHOIO HaNpsKEHUS B TedeHUe ITo KpalHeld Mepe 30 ¢
Mocjie cpadarbIBaHUS IIJIABKUX BCTABOK, HEC COACPXKAILUX OPTraHMYCCKOro Marepuala, U B TCUCHUEC D MUH
rnocJjie cpadarbiBaHus BO BCEX ITPOUYUX CIIydasix.

[IepexittoueHue Ha APpyrod UCTOYHUK IMUTAHUS AOITyCKaeTcsd yepes3 15 ¢, eciu BpeMs MepeKITIoUeH U
(B 00ECTOYCHHOM COCTOSIHMU) He npesbiiaeT 0,1 C.

Bo Bcex nMpoyux UCIIBITAHMSIX BOCCTAHABIMBAIOILCECS HAIIPSIKeHUE CIeAYET MOAAepXKUBaTh HA OJHOM
VPOBHE 15 ¢ nmocie cpadbaTblBaHUS TJIABKOTO IIPECAOXPAHUTCIIS.
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Taonuuoa XIIA — IlapaMeTpsl Lienmy MpyU UCIIBITAHUN Ha OTKIIIOUAIOUIVIO CITOCODOHOCTD IUJIABKUX MIPeAOXpaHUTEICH
[epeMeHHOro ToKa

3HayecHUE MapaMeTpoB IO HOMEPaM UCTILITAHUN COTJIacHo 8.5.0.1

1 2 3

HauMmenopaHue [MapameTpd

TN TTT A TAT . | e ek 1 1A+ | | |
BosBpaniaronieecs: HarpsoKeHUE [107* HOMUHAJIBHOTO HATPSIKEHUSI

(OKMJ1aeMbI UCTIBITATEJILHBINA TOK 1 1. ha
JlomycKku 1o ToKy Jr_%)o %* He ycraHaBaiuBaioT
KoasddurimeHT MOIHOCTH [lpu /1 no 20 kA ... 0,2—0,3 0,3—0,5%*
IIpyn /; ¢B. 20 KA ... 0,1—0,2
Yroa BKITIOUEHUS T10CJIE TMPOXOKISHMUS 020°
HaTpsoKeHUST Yyepe3 HOJb He ycranaBnuBaloT 0 © He yctaHaBnuBaloT

[losgBieHue Ayru rocje MpoXoXKAeHHS
HaTpspKeHUS yepes HOJb 65°—90° He ycraHaBiuBaioT

* (C corjacus U3roTOBUTES 3TOT AOIMYCK MOXKET OBbITh IMPEBBIILECH.
* C corjlacusl U3roToBUTEISI AOMYCKAIOTCS KOB3PPUILIMEHTHI MOILIHOCTU MeHee 0, 3.
*** B opHOMa3HBIX LEIAX JCHCTBYIOIICE 3HAUYCHME HAIPSIKEHUS 10 BKIIOYEHUS TMPAKTUYECKU BO BCEX CIIyUasix
PABHO HEUCTBYIOLIEMY 3HAUEHUWIO BO3Bpallalolierocss HarnpsKeHHs.
/; — TOK HOMUHAJBHOM OTKJIIOUAIOIIEH CITOCOOHOCTU; /5 — TOK, COOTBETCTBYIOIINIT HAUOOJbILICH S3HEPTUN OYTH;
/>, — TOK, COOTBETCTBYIOLLHUI IPEAAYTOBOMY BpeMeHHU B rpeneiax 30—45 ¢, npuyeM BEPXHUI Tpeacil ¢ COrlacusl
U3rOTOBUTENSI MOXKET OBITH IMPEBBIILICH.

3.8 I peOyveMble pe3yabTaThl UCIHBITAHUY

[1nmaBKkue BCTAaBKM CUMTAIOT HE COOTBETCTBYIOIUMMM HACTOSIIEMY CTaHAapTy, €CJIU BO BpeMSl UCITHI-
TAHUU ITPOUCXOAUT OJJHO MM HECKOJIbKO CJICAVIOINX ITOBPEXKICHUN:

- BOCILTAaMEHCHUC TIJIaBKOM BCTABKU, 3a UCKIIOUCHUEM KaKUX-JIUOO OyMa’KHbIX METOK WM T. II., CJIy-
JKaluX yKazarejeM cpadbaTbIlBaHUS

- MEXAHMUYCCKOC ITOBPEXKIACHUC CTAHAAPTHOM MCIILITATCIBHOM CXCMBI;

Taonuuyga XIIB — [lapameTpsl Henu rnmpu UCNbITAHMU Ha OTKIIIOYAIOIIYIO CITOCOOHOCTD IUJIAaBKUX MMTPEAOXpaHUTEICH
[TOCTOSIHHOTO TOKAa

3HayeHUE TapaMeTpoB IO HOMEpaM UCTILITAHUMN coriacHo 8.5.5.1

11 12 12a

Haumenosanue [MapamMeTpd

CpﬂHH CC SHAHCHNC BOCCTAHABIINBAIOUICTOCA

HATIPSKEHI S 11 ng %** HOMHUHAJIBbHOTO HATIPSXKEHUS

OKMIaeMbli UCTIBITATEIBHBINA TOK 1] ]2 12 a

+10 OF 4%

J1OTTYCKH 10 TOKY 0

He ycraHaBimBaioT

R

[locTOsSIHHAs BpeMEHHU Eciu oxugaeMblil UcribiTaTeSIbHBIN TOK [ > 20 KA, O 10—12 MC.

. S | . 0,3 ..
Eciu oxxupaeMblii UcriblTare/ibHbIN TOK / < 20 KA, 1O 0.5 (/) MC

C JOMYCKOM 620 %o**

* ITOT JOIYCK BKJIIOUAET ITYJIbCALIUIO.
** (C cornacusi U3roTOBUTEJISI BEPXHUN Mpeae MOXKET ObIThH IPEBLIILIEH.

*** B 4acTHOCTH, MPHU MNPAKTUYECKOM TMPUMEHEHUUN 3HAUYCHHE ITOCTOSIHHOM BPEMEHU MOXKET OBITH OINpeacsIeHO
Dojiee KOPOTKHUM CITOCOOOM, KOTOPBIN SBJISETCSI PE3YJIbTATOM COOTBETCTBVIOLIETO UCITOJHEHUS TUIABKOW BCTABKMH.
[locTOosiHHBIE BpeMeHH OQOJbIlIEH TPOAOJIKUTEIBHOCTU, YEM 3TO YKa3aHO, OKAa3bIBAIOT 3HAUYMTEJIBLHOE BJIUSHHUE Ha
XapaKTepUCTUKHW, B YAaCTHOCTH, [PHU YCTAHOBJICHUM HaMpspkeHUA. s TakuMx ciydyaeB MOZKET OBbITh I10JIe3Ha
nHdoOpMaLus Mpou3BOANTENS:

/{ — TOK HOMHWHAJIBHOM OTKJIIOYAIOIIEH CITOCOOHOCTHU I10 .7
/> — TOK HAuOOJIbIIEU DHEPTUUN HYTH.

[IpuMeyaHue — I3TO yCJIOBUE MOXKHO CUMUTATHb BBIMTOJHEHHBIM, €CJIM TOK B Hadaje IYroBOoro paspsja
JOCTUTACT 3HAYECHU S, MPEeBbIIIAIOIIECTO oKrugaeMblid TOK B 0,5—0,8 pa3s:
l>, — TOK, COOTBETCTBYIOILUI [IPEeAAYTOBOMY BpeMeHHU He MeHee 30 C.

10
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- MCXdHHWYHYCCKOC TTOBPCAKACHMC [JIABKOUW BCTaBKHU.

I1 PUMCHAdHHNKC — Tpﬁ[ﬂ_HHa TCPMHUYUCCKOI0 XapaKTepa, HC HAapVHidoliad HEJTOCTHOCTH [JIAaBKOH BCTABKH,
HOIMYCKACTCA,

- Q0ropaHuve MJIM pacIlulaBlICeHME KOHLCBBIX KOJIIAYKOB;

- 3HAQUUTCJIBHOC CMCILUICHHEC KOHLICBBIX KOJITAYKOB.

(3meHenHas peaakuusg, Mam. Ne 1).

8.6 IlpoBepka xapaxTepuCcTHKH NPONYCKAEMOro TOKa

8.6.1 MeTon McnelTaHU4A

HcnbiTateibHas cxema, Lellb, U3MEPUTEIbHBbIC ITPUOOPLI, KATUOPOBKA UCIIBITATCIBHOM HEIU U pac-
HIUPPOBKA OCLUIIIOrpaMM AOJIKHbBI ObITH TAKUMH Ke, KaK IIPU UCTIBITAHUAIX HAa OTKIIIOYAIOLIVIO CITOCOO-
HOCTb. DTHU HCITBITAHUSI MOXHO HCIIOJIb30BATh AJIS IIPOBEPKHU XApPAKTCPUCTUK BCEX IJIABKMX BCTABOK
OAHOPOIHOU CepUH.

Wcrnertanug Ha nmepeMeHHOM TOKE clieayeT IMpoBOAUTL coracHo tadmuie XI1C. Kaxinomy ucrsita-
HUIO ITOJABCPraloT ABE IUIABKME BCTABKM C HAMOOJIbILIYM B OOHOPOAHON CepUM HOMUHAIbHBIM TOKOM. Kpome
TOTO, HUCIIBITAHUIO O CJICAyeT MOoABepraThb ABC IUUTABKUC BCTABKM C HAUMCHBIUIMM B OJHOPOJAHON cepuH
HOMUWHAJIbHBIM TOKOM. ECiIu 1npu 3TOM B OJJHOM WM HECKOJBKHMX UCIIBITAHUSIX VIOBICTBOPSIOTCS TPEOO-
BaHUS MCIIBITAHUS /, CYUTAIOT, YTO HUCIILITAHUS / BbIACPIKAHHI.

Taonauupa XIIC — [lapameTpbl Lelny MPU IIPOBEPKE XapaKTEPUCTUK TPOITYCKAEMOro Toka, [ ’tu HATIPSI>KEHUSI IYTH
Ha IepeMEeHHOM TOKE

3HaueHue [MdpaMeTpoOB IO HOMCPAM UCTILITAHWN cornacHo 8.6 1 8.7

HauMenopanue 1 dpPdMETPd

6 ] 8 9 10
Bospparatonieecsa  HarpsxkeHue, % 100 50 257
HOMUWHAJIBHOTO HATIPSIKEHU ST ™™
O:XnagaeMbli1 UCIIBITATEAbBHBINA TOK [ b 16 17 13
J1OTTYyCKU T10 TOKY + 10 % He ycra- + 30 % He ycraHaBiuBaior
HABJIUBAIOT
KosdhdpuumeHT MOILIHOCTH [lpu [y 1o 20 kA . .. 0,2—0,3%*
[Ipu /; ¢B. 20 kA ... 0,1—-0,2
Yron BKIKOYEHHUS T10CIE TMPOXOXKICHU S He ycra- 0+20° He ycraHaBiuBaror
HATIPSDKEHUST yepe3 HOJb HABJIMBAIOT 0 °
[logBaeHue nyru rmociae TPOXOKIACHUS 65°—90° He ycra- 65°—90°
HATIPSDKEHUS yepe3 HOJb HABJIUBAIOT

* Bo3MoxkeH Ioryck + 5 % 3HauyeHUs BoO3Bpaluaronierocsd HamnpsokeHUsd. C cormacus U3rOTOBUTENST OH MOXET
OBITH IPEBBIIICH.
** B omHo(gra3HBIX LeNax AeHCTBYIONIEE 3HAYCHUE HaMpsSsKeHUS 10 BKIIOYCHUS Ha TIIPakKTHUKE Bceraa
MPUPABHUBAIOT K JEUCTBYIOIIEMY 3HAUCHUIO BO3BpAILlAIONIErocs HaIMpsIsKeHUS.
% Ha rpakTuke MHOTAa BCTpeyarTcs 3HaUYeHUS KO3POUIMEHTOB MOIIHOCTH HUJKE VKa3aHHBIX, HO CYUTAIOT, UTO
3TO 3aMETHO HE CKa3bIBAeTCs HAa padOTOCIIOCOOHOCTHU IJIAaBKOTO IMpeJOXPaHUTE.
/{ — TOK, HOMUHAJBLHONM OTKJIIOYAIOIIEH CIIOCOOHOCTU; [, — TOK, HAMUOOJBILEH SHEPrUuM OYru; [f; — cpeaHee
reoMmerpuueckoe mexay fy u b, I = (0,5 + 1) 1f;; Iy = (0,25 1) 1.

[IpumMmeuvanuue — McnblTaHug 6—8 TipeJHa3HayeHbl U1 OIMpEIcJAeHUS XapaKTepPUCTUK TPU HOMUHAIbHOM
HanpspkeHun. KMcenwsitanug 9 u 10 caykaTr OCHOBOM I OIPEAeIEHHUS XApPaKTEPUCTHUK TIPU  TMOHUXKEHHBIX
HarpsKeHU SIX.

McnbiTaHug Ha MOCTOSIHHOM TOKE AOJ/IKHBI IIPOBOAUTHCS corinacHo tadnuie XIIB. Hcnbsitanuga
COTJIACHO 8.5 JOKHBI UCITOIH30BaTLCS IS OIICHKU 110 8.6.3.

8.6.2 TpeOyeMble pPe3yVyaAbTaThl UCINBITAHUU

Ha nepeMeHHOM TOKE 3HAUCHUS MTUKOBBIX TOKOB HE JOJXKHBI MTPEBBIIATL YKA3aHHbBIX U3TOTOBUTECIICM
[MPU YCTAHOBJICHHOM HAIIPSIKEHUU 10 BKIIIOUCHMSI. XapaKTCPUCTUKU ITPOITYCKACMOT'0 TOKA CJICAVET ITPOBE-
PSATH O pe3yjabTaTaM HCITBITAHUN 6—8, a NPpU MOHMKEHHBIX HarnpspkeHusax — 9 u 10.

Ha moctosgsHHOM TOKe XapaKTCPUCTUKHM ITPOITYCKACMOI0 TOKa CJICAYET MPOBEPSATH IO pe3yjbTraraM
ucrnpitanuut 11, 12 1 12a cornmacHo taonuie XIIB.

11
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8.7 IIpoBepka xapaxkrepucTuk / *f M ceIeKTHBHOCTH NPH CBEPXTOKE

3.7.1 MeToan UcCIbBITAHUMA

MeToa UCIIBITAaHUS JIOJIKEH COOTBETCTBOBATH IT. 8.6.1.

8.7.2 TpedOyeMble pe3yabTaTbl UCMNBITAaHUU

XapakTepucTuku I °f Ipu repeMCcHHOM HAMPSIKCHUU CJICIYET MPOBEPSIThH [0 Pe3y/ibTaTaM UCIbITAHU
6—38 cornacHo tadaune XI1C, a mpu MOHUXKEHHBIX HanpskeHuax — 9 u 10. 3uauenus /°f cieayer onpe-
AeJISTh IO COOTBETCTBYIOILIMM OCLUJIJIOIPAMMAM.

XapakTepucTUKu /¢ PU MOCTOSTHHOM HAMPSIKCHUHA CIICAYET MPOBEPSITH O PE3V/IbTATAM HUCIIBITAHUIMA
11, 12 u 12a cornmacuo tadbnuue XI1IB.

3HAuYCHUS TIPCAAYTOBOTO [ 27 TPU JIIOGOM OXUAACMOM TOKC JOJKHBI ObITh HE HUXE YKA3aHHBIX U3TO-
TOBUTECJICM.

3uauyeHust 7t OTKTIOUCHUS TIPU JIOO0M OXUIAECMOM TOKE HE JOJIKHBI MPEBBIIATH 3HAYCHUM, yKa-
3aHHbIX U3TOTOBUTCICM IIPU JAHHOM HAITPSIKCHUU 40 BKITHOUEHMUSI.

8.7.3 Il poBepKa Ha COOTBETCTBUE TPecOOBAaHUIM IJAaBKUX BCcTaBOK g U gM.

He nmpumMeHs1oT.

8.7.4 IlpoBepKa CCICKTUBHOCTHU IIPU CBEPXTOKEC

He mmpuMeHsoT.

8.7.0 IlpoBepka XapaKTepUCTUK HANPIAXKCHUI AVIU U TPpeOyeMbIC pe3yIbTaThl

MakcuMaabHbIC 3HAYCHUS HAIPSDKCHUS AYIM B KAXIOM M3 IMOCHCAYIOUIUX UCIIBITAHWUN HE JOJIKHbI
MPEeBLIIIATh YKA3aHHBIX U3TOTOBUTEJICM.

[Ipu nepeMeHHOM HAMPSDKCHUU XApaKTCPUCTUKM HaIpsKeCHUS AVIU CIEAYCT IPOBEPSITH ITPU BCEX
yucribiTaHusax 1o rabauuam XI11A n XI11C. Ecnu B xone ucnpiranus 7 HanpsiXKCHUE AYTY 3HAYUTEIIBHO BHILLIE,
qeM IPU UCTIBITAHWMU 6, JalbHCHIUME UCIIBITAHMST TOKOM [, HOJIKHBI BBITOJHATBHCS Ipu S0 % u 25 %
HOMUWHAJILHOTO HAIIPSKCHUS TS ONPCACICHUS MAKCUMAJIbHOIO HAMIPSIKCHWS AYTU TIPU 3TUX MTOHMKEHHBIX
HaIPSKeH USIX.

[Ipy MOCTOSTHHOM HAIPSKCHUU XapaKTepPUCTUKU HAIPSKeHUS VLU CICAYCT IIPOBEPSTH IMPU BCEX
HUCTIBITAHUAX TT0 Tadbmuie XI1IB.

12
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MNPHUIOXKEHWE A

PYKOBOACTBO IO KOOPAMHAIIMM ILIABKHUX BCTABOK M MOJIYIPOBOJIHHUKOBBIX YCTPONCTB

(Hymepanusi NYHKTOB He CBSI3aHA C NPUMEHSIOMENcss B OCHOBHOM TEKCTe)

A.1 Obmme noJoxenns

A.l.l ObracTtpe pacnpocTpaHEHUH
Hacrosniee pyKOBOJACTBO pa3bsICHSIET XapaKTepPUCTHUKHM CcpabaTbIBaHUS TJIABKMUX BCTABOK B MCCIEAYEMBIX YCIIO-
BUSIX, HO HE oIpeAenasieT IMPUTroJHOCTb IUIaBKUX BCTABOK IJIS1 3allIMThI JaHHBIX IMpeoOpa3oBaTesieii.

I1 PUMCHAdHHWC — CﬂﬂﬂYﬁT‘ [MTOJUYCPDKHYTL, UHTO TJIABKHWUC BCTABKU, IMPCAHAZHAYCHHBIC AT Lereu [TICPCMCHHOIO
TOK4, HC 0043aTEJABHO MOI'YT OBITH [MTPUTOOHBI AT UCITOJIB3OBAHNUA Ha IMOCTOAHHOM TOKC. Bo Bcex CJIYHadX, KOorjla pcib
MACT O IMMOCTOAHHOM TOKC, HEOOXOAUMBI KOHCVYJIBTAUHMHW € U3TOTOBUTCIICM. CﬂﬁﬂYﬂT', B HACTHOCTH, MMCTL B BUAY, HTO
COOTHOLUCHHWC VACJ/IbHBIX TICPDCMCHHOI'O M ITOCTOMHHOI'O Haﬂfjﬂ}i{ﬁﬁﬂﬁ HCBO3IMOXHO BbIPpA3UTDb B OGLLL@I/I d)OpME. He-
MHOI'OYHMC/ICHHDBIC YVIIOMHUHAHHNWIA O paGOTﬁ Hd IMOCTOAHHOM TOKC, COACPKAUNINUCCH B JdHHOM DYVKOBOJACTBC, HCITOJIHBI U
HC VHUTBIBAIOT BCCX KPUTHHCCKHX d)aKT'OpOB_.} CBSI3aHHBIX C 3TOW 0O0IACTBHIO [MTPUMCHCHHNI.

A.1l2 Llens

JlaHHOEe PYKOBOJCTBO JOJIKHO Pa3bsICHUTBH, KAKOW pabOTOCIIOCOOHOCTHU CJIEAYET OXKUIATh OT IUIaBKHMX BCTABOK
Ha OCHOBAHUM MX HOMHUHAJBHBIX IMAapaMeTPOB M XapaKTePUCTUK LEIel, B KOTOPbIE OHU BKJIIOYEHBI, YTOOLI MOJKHO
OBLJIO BBIOMpATh HYJKHbBIC TJITABKUE BCTABKH.

A.2 OnpeneigeHust (CM. TAKXKe OIpeiejieHUs 1o pas3aeiy 2)

HYJILCH]))’IOI[IHIE TOK — OIIHOH&H{)HBII@HHBI?I TOK, MIHOBCHHOC 3HAUCHHWC KOTOPOI'O IICPHUOIMHCCKHY M3MCHACTC!
C HMHTCPBAJIdAMHK HVJICBOI'O HWJIM ‘ipﬂBBbI"{aﬁHO HU3KOI'O SHAYCHMA TOKA, 3dHMMAIOHIMMHK 3daMCTHYIO YHdC(lTb [MOJTHOU
HIHUTCIIBHOCTHU TICDHOAA.

I1 PHUMCHAdHHKC — TurnuueHn s UMITYVJIBLCHOI'O TOK B OAJHOM IUICHC MOCTHUKOBOI'O BBITIPDAMMTCITA.

Iyascnpyromas Harpyska (IJlaBKOW BCTABKH) — Harpy3ka TOKOM, AEHMCTBYIONIEE 3HAUYCHHME KOTOPOTO IEPUOIU-
YeCKM U3MEHSIETCS ¢ MHTEepBalaMU, COOTBETCTBYIOHIMMHM U3MEHEHUIO TOKA OT HVYJIEBOIO WJW YpPe3BBIYAWHO HU3KOTO
3HAUEHWS OO0 3HAYEHUY TOKaA IMPU ITOJHOM HArpy304HOM LIUKIJIE.

I1 PUMCYHAdHHC — B uenu BBITTPDAMUTCIIA IMYJIBCUDVIOHIANA HAT'DY3KaA MOZXKCT OGYCH&BIIHBHTBCH HUKINMYCCKHUM
BKIIIOUHCHHUCM M OTKUIIOHCHHUCM ITOCTOAHHOIO TOKA, HAITPpUMED, IMYCKOM U OCTAHOBKOHW JIBUTraTeJIsl.

A.3 Toxkonposoasmast CHOCOOHOCTD

A3 1 HoMuHaAaaABHBH TOK
HoMuHanIbHBINA TOK IJIABKOW BCTABKHM YCTAHABIUBACTCH WU3TOTOBUTEIICM U MPOBEPSAETCS, B YACTHOCTU, UCTIBITA-
HUEM Ha MpeBbIILeHUE TeMIiepaTypsl (8.3) 1 UCIILITAHUEM B ITOBTOPHO-KPATKOBPEMEHHOM peskuMe 1o 8.4.3.2.

[ITpumeudanue— CriocOOHOCTB IMPOBOANTL TOK 0€3 IMOBPEXKACHUS TECHO CBsI3aHAa C KOJEOAaHUIMU TeMIIepa-
Typbl. MHMOpMaLus, 1ripeaocrapiasieMas U3roTOBUTEIEM, OTHOCUTCS K YCJAOBUAM UCIbITAaHUA (8.1.4 1 8.3). YciaoBus
OXJIAKIACHUS 3aBUCST OT PU3NUECKUX CBOMCTB IUIABKOW BCTABKHM, PACX0/1a OXJIAKIAOIICH Cpelbl, TUIIA U TEMIIEpATYDbI
COCIVMHEHUN U COCECOHUX HArpeThbIX TEJl.

MHdbopMalnmrio o BIUSIHUH 3TUX PAKTOPOB MOXKHO TMOJIYVUYUTH OT U3rOTOBUTES.

A32 TOK B HeNmpepbBLBHOM peXUME

Jlas1 0obLICH 4YacTH TUIABKUX BCTABOK IS 3alIUTHI MMOJYIIPOBOJIHHMKOB TOK B HEIIPEPBIBHOM pPEXHUME pPaBEH
HOMUHaAIBHOMY TOKY (A.3.1). Ho 14 riaBkux BCTaBOK, HE paCCUUMTAHHBIX HA AJIUTEIBHOE ITPOBEeACHHUE HOMUHAIBHOTO
TOKa, B HEMPEPBIBHOM PEXMME HOMHWHAJIBHBIN TOK JOJIZKEH OBIThH YMEHBILIEH.

A33 TOK B MMOBTOPHO-KPATKOBPEMEHHOM pPECXUME

McnbiTaHusg Ha HOMHMHAJBHBIM TOK JalOT BO3MOXKHOCTb [IPOBEPHUTH, CIIOCOOHA JM IJIaBKasl BCTABKAa BBIACPIXKATH
B YCJIOBUSIX UCIIBITAHUS ITOBTOPHOE IIPOBeAcHNE HOMUHAJIBHOTO TOKA He MeHee 100 pas. OxxugaeMas U3HOCOCTOMKOCTD,
BhIpakaeMasl YMCJIOM TTOBTOPEHUN, BO3pPACTAeT ¢ YMEHbILICHUEM (PAKTUUECKOTO TOKA HArpy3KHM OTHOCUTEIbHO HOMMU-
HaJBHOTO TOKA.

HeobxoaMMo KOHCYJIBTUPOBATLCS ¢ U3TOTOBUTEJIEM O IIPUTOJHOCTU JAHHOW IJIABKOW BCTABKH JJIS1 UCITOJIb30Ba-
HHS B TpeOYEMOM IMOBTOPHO-KPATKOBPEMEHHOM PEXKUME, MOCKOJIbKY YCTAHOBJIEHHBIC MCITBITAHUS [TO3BOJSIOT OLICHUTD
TOJILKO COOTBETCTBHE TPEOOBAHMIM K MUHUMAJIbHOU M3HOCOCTOMKOCTH.

A34 TokKk meperpysKH

CTOHKOCTb MPOTUB Meperpy3ok (5.6.4.1), ykazaHHasg HU3roTOBUTEEM, OTHOCUTCS K KOOpIAMHATAM OJHOW WIH
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HECKOJIBKMX TOYEK BIOJIb BPEMSI-TOKOBOW XapaKTECPUCTUKU, IJISI KOTOPBIX HTA CTOUMKOCTH IMPOTUB MEPETPYI0K OTIPEIc-
JS1J1aCh B YCIIOBUSX, TOXKAECCTBEHHBIX YKA3aHHBIM J11 HOMUHAJIBHOIO ToKa (8.4.3.4). YciaoBHAs1 KpUBas IMeperpys3ok,
[IPOXOAALLIAs] Yepe3 3TU [IPOBEPEHHbIE TOYKU, JAeT HECKOJbKO 3aHMIKEHHVIO OLEHKY CTOMKOCTU IIPOTHUB IEPErPy30K
(5.6.4.2 1 pucyHoK 1).

[lockoOABKY AEHCTBUTEIbHAY [IEperpy3ka peako OOHAPYKUBACT TAKYIO K€ 3aBUCUMOCTb OT BPEMEHU, KAK YCJI0B-
Hasl, €€ IMPUXOINUTCS IIPeoOpa30BbIBATH B 3KBHUBAJEHTHVIO YCIOBHYVIO:

- MaKCUMaJIbHOE 3HAYeHNE ACUCTBUTEIBHON Ieperpy3KU MpuUpaBHMUBAIOT K MAKCUMAJIbHOMY 3HAUYEHWIO DKBUBA-
JIEHTHOU YCJIOBHOU IIEPErpy3Ku;

- JUTUTCJIBHOCTb 3KBHUBAJICHTHOM YCJIOBHOM IEPEerpy3KM AOJIKHA ONPEeaeasaThCs ¢ TaKUM pacuyeToOM, YTOOBI ee [ °f
paBHsuiIcs [ 2t NeiCTBUTEBHOI HArpy3KW, UHTErPUPOBAHHOMY 10 BPEMEHH, paBHOMY 0,2 YCIIOBHOIO BpEMEHU TJIABKON
BCTABKHU.

J1100Y10 HArpy3Ky IJIUTEJIbHOCTBIO, PaBHOH 0,2 YCIIOBHOTO BpEMEHH, CISAYET CYUTATh HETIPEPBIBHON IS TJIaBKOM
BCTABKH.

OaHAaKoO, IMOCKOJBbKY IPOBEPKA CTOMKOCTH IIPOTUB IEeperpy30K OCHOBBIBAeTCS Ha 100 yukaax reperpysku, Ha
[MpakTUKE MPHU [MOBTOPHO-KPATKOBPEMEHHBIX MEPErPy30K TpedyeTcsd YMEHbIIEHNE HOMUHAIBHBIX 3HAUCHHWIA.

A3S IlMKOBB U TOK (NMponyckKaeMb i TOK)

Haubosnbiice 3HaueHME TTMKOBOIO TOKA JOCTUTACTCd IMPU cpadaTbIBAHHUU TJIABKOW BCTABKU B aauabaTUYECKUX
YCJIOBUSIX.

[Ipu npakTruyecKon MOCTOSIHHON CKOPOCTU HApacTaHUS TOKA €ro MFHOBEHHOE 3HAYeHUE, JOCTUTHYTOE B KOHLIE
MpeAyroBOro rnepuoa, YBeJaIn4YUuBaroT IIPOIMOPHUOHATBHO KYOMYECKOMY KOPHIO U3 CKOPOCTHU HapacTaHus. st MHOTMX
[UIABKUX BCTABOK 3TO IMHUKOBOE 3HaueHue. I I1aBKHUX BCTABOK, B KOTOPBIX MMHUKOBOE 3HAUEHUE TOKA JOCTUTACTCH
HAMHOTO IO34Hee (BO BpeMs Iyru), o0ILas OLeHKA HEBO3MOXKHA U CIEAYET KOHCYJIBTUPOBATHLCS C U3TOTOBUTEJIEM.

A.4 XapakTepHCTUKH HANPSIZKEHUS

A4]1l HoMuHalbHOE HANMPAXKEHUE

HoMuHanwHOE HarpsxkeHue (5.2) I1aBKOM BCTABKU AJIS 3aILUTHI MTOJYIIPOBOAHUKOBBIX YCTPONUCTB — ATO 3HAUE-
HUE CUHYCOUIAJIBHOIO HATIPSDKEHUS 10 BKIIIOYEHUS ¢ HOMMHAJIBHON YacTOTOW (MM, B HEKOTOPLIX CIIYYasIX, [TOCTOSIH -
HOT'O HAIpsKeHUs ), YVCTAHOBJICHHOE U3roTOBUTEAeM. K HOMUHAJIBHOMY HATIpsIZKeHUIO OTHOCUTCS BCSI UHGOPMALIHS O
[J1aBKOUW BcTaBke. CpaBHEHHE [IABKHUX BCTABOK PA3JHUYHOrO MPOU3BOACTBA TOJBKO 110 HOMUHAJIBHOMY HATIPSIKEHUIO
HEJOCTATOUHO.

A42 Hanpgxenue 40 BKJIJWUYEHUS B MpolUecce BKCIJIyaTalUuU

HarpszkeHue 10 BKIIIOYEHUS — HATIPSDKEHUE, KOTOPOE OOYCAABIMBACT IPOXOXKICHUE TOKA B IMOBPEKICHHOU
Lernu. B OOABIIMHCTBE CJIydaeB HalPSIKEHUEM 0 BKJIIOUEHMS MOXKHO CUMTATh HAIIPSKEHHE B 00eCTOYEHHOUN MOBPEIK-
AEHHOMW LEIU, TaK KAaK BIMSHWEM I1aJICHUSI HAMPSKEHU, KaK MMPaBUJIO, MOXKHO IIpeHeOpeyb.

[IpuMeuanue— Ha Hanps:keHUe OO0 BKIIOUSHUS MOXKET cKa3aTbCsd J100as KOMMYyTallMs B Iepuo cpaba-
ThIBAHUS IJIABKOW BCTABKU MPU HAIMPSKEHUWH OYTU OPYroy IIaBKOW BCTaBKU.

B npeaayroBoil nepuoa HarpssKeHUe 10 BKIIOYEHWSI U CAMOUHAYKIMS LEIU OMNpeacssiioT CKOPOCTh HapacTaHUsl
aBapUIHOTO TOKAa (B MPUHLMIIE — €ro yBeJMYECHUE OT HYJS A0 MOYTU IMHUKOBOTO 3HAUCHUS). B onpenereHHON LIEIHN,
T. €. TIPH OIpeacJIEeHHON CAMOUHAYKIIUU, 3TO — 3HayeHue [ ’t onpeaesitonice KOHel MpeJaayroBoro rnepuoja, U UH-
Terpaj Harps:KeHUs 10 BKIIOUECHUS B 3TOT MEPUOJ, OT KOTOPOro 3aBUCUT MIFHOBEHHOE 3HAYCHME TOKA, JOCTUTracMoOeE
K KOHIIY MPpeaayroBoro rnepuoia.

Bo BpeMs1 Ayru pa3HOCTb HAMPSIDKEHUS YT U HATIPSIDKEHUST 10 BKITIOYEHM S 00YCIaBIUBAET CKOPOCTh U3MEHEHUS
Toka. OOBIYHO TOK CHMXKAETCS OT MUKOBOro 3HaueHUs 10 HyJs. HymeBoe 3HaueHue JOCTUracTcsl B TOT MOMEHT, Koraa
MHTErpajl 3TOM Pa3HOCTHU CPABHUBACTCS C MHTErPAJIOM HaIPsSZKEHWS 10 BKIIOYEHUS 10 IMpeaJyroBoMy riepuoay. B to
BpeMsI, KOIrIa HarpsizkeHHUEe Ayrd HUXKe HaMpszKeHW 10 BKIIIOYEHU, TOK MPOJOIKACT YCUIUBATLCS, HO B OOJIBILIMHCTBE
cJIy4aeB 3TO BpeMsI Majl0 M YBEJIUMUYEHHME TOKA HE3HAYHTEJIbHO.

J1151 TU1aBKOM BCTaBKU, CpabaTbIBAlOIIE B aAMadAaTUYECKOU WM OKOJI0AAUMA0ATUYECKON 30HE, TPpeaayroBon [ f —
TOYHO OIlpeaeisieMas BeaudyruHa. Bo Bpemsa ayru [/ 2f MOJKET MMPUHKUMATL caMble pasinyHble 3HAYCHUS JaxKe TMPHU OIM-
HAKOBOW IJUTEJIBHOCTH 3TOro rnepuoaa. OH MUHUMAaJIEH, KOTra U30bITOYHOE HAIpsIKEHUE IYTU JOCTUracT MaKCUMyMa
Ha HayaJbHOWM CTaJUuH BpEeMEHU OVIN.

A43 HanpsgxeHue IVyru

M3rotoBuTe/Ib YKa3bIBaeT IMMKOBOE 3HAYEHUE HAMNPsSIKEHUS OYTrv, AOCTUraeMoe B CaMbIX HEOJIaronpusITHBIX
ycJIOBUSIX. Ero xapakTepucTUKa CTPOUTCA KaK QYHKIIUS HAMpsKeHUs 10 BKIIoYeHUs. [ l1MKkoBoe 3HayeHUe HaTpsKe HU S
AYIH PEKOMEHIYETCS OrpaHUYUBATh YPOBHEM, AOITYCTUMBIM IJ1sI JaHHOTO MOJYIIPOBOAHUKOBOIO YCTPOWCTBA.

A.5 XapakTepHCTHUKH NMOTEPh MOMHOCTH

AbS1 HoMuHaabHBIE IMOTEPU MOIIHOCTU 3aBUCSIT OT HOMUHAJBHOIO TOKA U CTAHJAAPTHBIX VCIOBUN
ucrnoitTaHui (8.1.4 u 8.3.1). TemneparypHbIii KO3(DPUIUEHT COMPOTURICHMS ITJIABKOU BCTABKU MMPHUBOJUT K YBEINUYECHHIO
[OTepPb MOIIHOCTH € 00Jiee BBICOKOW CKOPOCTBIO, UEM TIPOIIOPLHMOHAJIBHAS KBAApaTy CUJIbI TOKA.

[losTOMY U3rOTOBUTEB MPEACTABIISIET UH(POPMALIUIO O B3AUMOCBSI3H MEXKAY TOKOM U IMOTEPIMU MOLLIHOCTH JIN0O
B BUJE XapaKTEePUCTUKU [OTEPH MOUIHOCTU, JJUOO B BUAE OTACIBHBIX TOYEK.
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XapaKTepuUCTUKA TTOTEPb MOILHOCTU MOZKET OTKJIOHSTHCS OT HOMHUHAJBLHOIO 3HAUEHWSI BCACACTBUE Pa3TUYUSI
VCJIOBUN BKCIIyaTallMU U UCTIBITAHUA (8.3).

AS52 DakTopbl, BIUdIONIUE HAa TIOTEPU MOINMHOCTH

Beieacrsue 3HAUUTEIBHONM 3aBUCUMOCTH [IOTEPb MOUIHOCTU OT COOTHOILUEHUS MeXKAY NeUCTBUTEIBHBIM U HO-
MHUHAJBHBIM TOKOM MOXKET OKa3aThbCs JKEJaTeJbHBIM IMPHUMEHEHNE TIABKMX BCTABOK C HOMUHAJIBHBIM TOKOM BBIIIE,
yeM TOK, OTpeAeeHHBIN UCIIBLITAHUSIMHA B ITOBTOPHO-KPATKOBPEMEHHOM PEKUME U HA CTOMKOCTB ITPOTUB IEPErpy30K.
Ho npu noseIliieHHOM HOMUHAJIBHOM TOKE BO3pacracT U [ 2. Icronb30BaHte TUIABKOI BCTABKH ¢ HAMGOIBIIUM HO-
MM HaJbHBIM TOKOM, 00€CIIeUUBAIOIINM JOCTATOUHYIO 3aILUTY, MOXKET B TO K€ BPeMs IIPUBECTHU K YMEHbILIEHUIO ITOTEPD
MOIIIHOCTH U PELICHHIO ITPOOJIEM, CBSI3aHHBIX C MMOBTOPHO-KPAaTKOBPEMEHHBIM PEXXMMOM U MEPErpy3KaMHu.

YcTaHOBKaA IUIaBKOW BCTABKH € MOBBIILIEHHBIM HOMUHAJIBHBIM HAMPSIKEHUEM 00YCIIaBIMBAET YBEJIMUYECHUE [TOTEPD
MOIIIHOCTH. EciaM ee rnipyuMeHeHUEe BO3MOXKHO, HECMOTPS Ha ITOBbILLICHUE HAMPsSKeHUs Ayru, [ ’f JIYTU YMEHBILAETCH,
U MOXHO BBIOpATh IUIABKYIO BCTaBKY € 00Jjie€ BBICOKMM HOMUHAJIBHBIM TOKOM, a CJI€JAOBATEJBHO, ¢ MOHUKEHHBIMU
[OTEPSIMU MOILHOCTH.

B r1aBkMX BCTaBKax CO CTAJIBHBIMU 3JIEMEHTAMU ITOTEPU MOLLIHOCTU MOTYT 3HAUUTEIBHO BO3PACTU IMPU YACTOTAX
BbIIlle HOMHUHAJIBHOM.

Ad3 B3auMOBIUIHUE

OueHb KOPOTKOE 3JIEKTPUUYECKOE COCIMHEHUE MEXKIY IIJIAaBKOW BCTABKOM M 3alliMIIAEMBbIM €10 TMOJYITPOBOIHHUKO-
BLIM YCTPOWMCTBOM CO34A€T MEXKAY HUMU 3aMETHVIO TEIUIOBYIO CBS3b.

Takum obpa3oM, J1000€ CHUXKEHHE MMOTEPh MOILIHOCTH B IUIABKOW BCTABKE MOXKET VIYUYIUUTH TOKOBYIO HATPY3KY
MOJYIIPOBOJIHHUKOBOIO YCTPOICTBA.

A.6 BpeMms-TOKOBbBIE XapaKkTepHUCTHKH

A6l Ilpennyrosagd xapakKTepUCTUKaA

[lyabcupyOMIMi TOK, MTOSABJISIIOUIUIACS B OTBETBICHHUSX BBITIPSIMUTENCH WM UHBEPTOPOB, HEBO3MOXKHO OLICHUW-
BATh TOJBKO [0 €ro AeUCTBYIOILIEMY 3HAYEHUIO. B ciiyyasgx HeOOBIUHBIX ITYJIbCALIUN CJIeAYeT YOS JUTBLCH, YTO € IUHUYHbBIA
UMIIYJIBC CaM I10 cede HE CIIoCO0eH MOBPEeANUTH IVIaBKOMY a1eMeHTY. Harnpumep, npu kpatkoBpeMeHHOM (MeHee 0,1 ¢)
reperpy3ke B COOTBETCTBUU € 8.4.3.4 1TUK ACUCTBUTEIbHON TEeperpy3Ku COOTBETCTBYET HE MAKCUMAIBHOMY JICHCTBYIO-
HIeMY 3HAUYEeHWIO, a MMUKY UMITYJIbCAa ¢ HAUOOJbILEH aMILTUTYHION.

JIt000H TOK € YacTOTOU BbIIIC HOMUHAJIBHON IMPAKTUYECKHU HE BJIMSCT HA XapaKTEePUCTUKY MpeaayroBoro ’1, 3a
NCKJIIOUEHHEM YITOMSIHYTOIrO BbIllle auaras3oHa. [1py takux 3HaueHUSIX OXXKMAAEMOro ToKa (IMIPHU KOTOPBIX MPeJayroBoe
BpeMsl [PU HOMHHAJIBHONM 4YaCTOTE MEHbILE YETBEPTU IEPHOJA) M TIOBBIIIEHUM €ro 4acTOThl IIPEAAYTOBOE BpPEMS
cokpawaercs. Ilpy yacrortax HUXKE HOMUHAIBHOU 3(M@dEKT MPOTUBOMONOXKHBINA. OJHAKO cileAyeT MOJYEPKHYTh, YTO
[PeJAyroBOe BPEeMs MOXKET YBEJIUYUBATBLCY €11ie 3aMeTHee, OCOOCHHO C IMOBBLIIIEHUEM OXKUIAeMOro TOKA.

[Ipr MeHBIIMX 3HAYEHUAX OXKUAAEMOTO TOKA ACUMMETPUYHBIN TOK (ITepeMEHHBIN TOK C IMEPUOIUUYECKON COCTAB-
JSIOIIEH MMEPEeXOJHOro Xapakrepa) MOXKET TOJbKO BbI3BAaTh HEKOTOPOE YBEJIUUYECHUE JCUCTBYIOLLIETO 3HAUCHUS TOKA.

B annabatvueckoil 30HE 3TO BJIMSIHHE OOJIBIIC BCEro IposiBiasieTcsl B opMe YBEJIUMUYECHUS WIU YMEHbILEHUS
CKOPOCTHU HapacTaHU$ € 3aMEHOW NEUCTBUTEIBLHOIO TOKAa CUMMETPUUYHBLIM € TakKOW Ke (WU OJIU3KOIH) CKOPOCTBIO
HapacTaHHWs B MMPEAAYTOBON TIEPUOIL.

B kpuTHyeckoil 30He, KOrjaa xapakTepucTUukKa rnpeaayroBoro / 2f BLIXOIUT 13 aAMabaTUIeCKOM 30HbI, HEOOXOIUMO
pa3jinyaTb ACUMMETPUIO ¢ HAYAJILHOM OOJIBILION WM MaJIOU aMIIMTYI0M BOJHBL. [Ipn HayaabHOU OOJIBILON aMILTUTYIE
3HAUCHUY TIpeaayroBoro f ’f YMEHBILAECTCS, TIPU MAJOKM — YBEIUUUBACTCH.

[Tuk acuMMeTpuu CaeayeT YUUTBIBATD IIPHU OLEHKE CITOCOOHOCTU IIABKOW BCTABKU BLIACPXKUBATH ACUMMETPUY-
HBIU TOK.

B nerngax rnocTogaHHOro HarpsIKeHUs XapakTepucTUuKa rpeaiyroBoro f 2, OCHOBAHHAg HA [epeMEHHOM TOKE, MO-
JKET 0Kas3arbes MOJTHOCTBIO MM YAaCTUYHO HEIIPUMEHUMOM, B 3aBUCUMOCTH OT IapaMeTpPOB LICIIH.

Eciy noctossHHAY BpeMEHH MEHBIIE KpaTyaliiero BpeMeHU, paCCMOTPEHHOTO BbILIE, OJKMAACMbIN TOK PABHSICTCS
HATIPSIDKEHUWIO 10 BKJIIOUEHUS, JeJICHHOMY Ha COMPOTUBIICHUE.

Jl1g venu ¢o 3HAYUTEJIBHOM CAMOMHAYKTUBHOCTBIO MOXKHO HCIIOIB30BAThH aAUMA0ATHYECKYIO 30HY XapaKTepUC-
TUKH MPeaayroBoro / ’f [MPU YCJIOBUU, YTO IO OCH a0CLIUCC OTKIAAbIBACTCS HE OXKUAAEMBbINM TOK, 4 CKOPOCTh HapacTaH U
MOCTOSIHHOTO TOKA OIpeAessieTcsl KaK HarpssKeHHe 10 BKIIIOUEHMsI, OeJIEHHOe HAa CAMOUHIAYKTHUBHOCTL. Kpome Toro,
MPEAroaracTcs, 4To 3HAYCHUE OXKMIAEMOIo TOKa (HaAIpsIKeHHE 0 BKIIIOYEHUS, JCJAEHHOE Ha COIPOTHUBIICHHE)
HAMHOTI'O (BTpO€ WM OObllie) MIpeBbIIIACT IMPONYCKAEMBbIM TOK IMPU JAaHHOU CKOPOCTH HApacTaHUS.

B ocTranbHbIX ciyyasax ornepupoBaHUS IMTPU IMOCTOSAHHOM TOKE OUEHb TPYIHO IPHUIATH K KAKOMY-JIHUOO OIIpe-
NCJICHHOMY 3aKJIOYEHHIO O IIpeAAyroBOM BPEMEHU, KOTOPOrO CJACAYET OXMUIAATh, HA OCHOBAaHUU HOPMAJbHOH
XapaKTepPUCTUKU Tpeaayrosoro / 21 MPU UCIIOJIB30BAHUHM TIEPEMECHHOI0 TOKA, TaK UYTO TpeOyeTcsl KOHCYJIbTAllUS C
U3roroButresieM. OAHAKO Ha IMPaKTUKE B OOJBIIHMHCTBE CJYYaeB JOCTATOYHO IMPUMEHSITh METO/ 3KBHUBAJTCHTHOCTHU
CKOPOCTHU HapacTaHUs.

HopmanbHast xapakrepucTuka npeaayroporo f 2t TaeT MajIo UH(OpMALMKU O cpabaTbIBAaHUU B CJIydae CUHYCOU-
JAJIBHOIO TOKA, TaK KaK B 3THX YCJIOBMSIX JIMOO CKOPOCTb HapacTaHUs Ipeodsagaer (T. €. TOKU OYEHb BEJIUKH ), JTUOO
TOK HACTOJIBKO CJ1a0, 4yTo Os1arogapst OOJbILON JIUTEJIBHOCTU MOXKHO BOCIIOJBb30BATHCH JECUCTBYIOILNM 3HAUCHUEM.

Ab62 XapaKTepUCcTUKaA /2 OTKNIOYEeHU

[Ipu JaHHOM 0OXHMAAEMOM TOKE PA3HOCTb MEXKIY XapaKTepUCTUKAMU MPeIAyroBoro u / 2f OTKJIIOUEHHUSI COOTBET-
CTBYET MaKCUMAaJIbHOMY 3HAUEHUIO [ ’f YT, BO3MOXHOMY B YCJIOBHSIX, IUISI KOTOPBIX [MOCTPOCHA XapaKTepuCcTUKa U [ ’f
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OTKJIIOUEHUS. JlaHHble, MpeacTaBIeHHbIE N3rOTOBUTEIEM, OCHOBBIBAIOTCSI HAa HU3KOM 3HAUCHUHM KO3(PPHUIMEHTA MOILL -
HOCTH (MeHee 0,3) U JeHCTBYIONIEM 3HAUCHUM HaIPSKEHNS OO0 BKJIIOUEHMUS.

Haumenee onarornpusTHO, KOrga MTHOBEHHOE 3HAUCHME HAaIMpPSKEHHWS 0 BKIIOYEHUS HOCTUracT HAUBBICHIETO
BO3MOZKHOI'O YPOBHS U B IIPEAIYTOBOH Iepuod, U Bo BpeMs Ayru. [[oCcKoJbKY Takoe MojToXKeHWe CKIaabIBaeTCsl pelko,
3TUM MOXKHO BOCIIOJIb30BaThCSI.

[IpH paBHBIX 3HAUCHUSIX HAMPSIKEHUS 10 BKIIIOUECHUS U OKUJIACMOIr0 TOKAa KOPOTKOTO 3aMbIKAHUS TMOBBIILICHHAS
yacTOTa CBsI3aHa C YMEHbIIEHHUEM CAMOMHIAYKTUBHOCTHU, TaK 4YTO BpeMs IYTM COKpallaeTcsl U Ha MPaKTHUKE 0O0paTHO
[IPOIIOPHHUOHATBLHO YaCcTOTE.

[1 PUMCYHAdHMHNWC — M3-3a VAJITHMHCHWUA BPCMCHM AVIK H OG}’CHOBH@HHOFO ITUM BBIACJICHHNCM ODHCPIHMKM HC
FraApaHTHUDPVYCTCA MPUTOJHOCTDL IVIABKHMX BCTABOK AJIM UCITOJIB30BAHUA TTPH HaCTOTC HUMXKE HOMUHAIbHOW. Ecau paGoqaﬂ
HACTOTA MPpeAYCMATPHUBACTCY HUZKCE HOMHHHJIBHOﬁ, CJICAYCT KOHCVJILTUDOBATBCY € U3TOTOBUTCIICM.

[IpH BEIOOpPE MAKCHMAJbHOIO 3HAUCHUS BPEMEHU JAYTrU cieayeT YUYUTBIBATh BAWSHUE AaCUMMETPUUHOIO TOKA.

Bo Bcex ciyuasix mpuMeHeHMs MOCTOSTHHOTO ToKa (cM. mpuMeyanue K A.1.1), korna npenayrosoii / 2f OLIEHUBAETCS
Ha OCHOBAHMM CKOpPOCTHM HapacTaHusa (A.6.1), a ripornyckaeMblii TOK JOCTUraeTcsl K KOHLY IPeJJyroBOro Irepuoa,
TAKXKE JeCTBUTEIBHO 3TO 3HaueHue [ 2f OTKIIOUYEHMUS Py YCJIOBUHM, YTO TapaMeTp HamnpszKeHUd (UCXOOAIIMNA U3
NEeVCTBYIOIIMX 3HAYEHHNI ) BLIOMpAETCsl C TAKUM pPacyeTOM, YTOOBI ITOCTOSIHHOE HATIPSIZKEHME 10 BKIIOYEHH S ObUTO HUIKE
cpe/iHero rnepeMeHHoro HarpskeHus (90 % neiicTByroniero 3HayeHus1). Bo Bcex Mpoyurx ciydasx TpeOyIoTCs CIieHiU-
aJIbHbIE pacyeThbl WJIN JOIOJHUTEIbHAA UHGOPMAL s U3TOTOBUTES.

A.7 Orkmoyampomas cnocoOHOCTh

B ripenesnax HOMUHAJBbHBIX 3HAUEHUN OTKIIIOYAIONLAsl CIIOCOOHOCTL HA HECUHYCOUAAIBHOM IMEPEMEHHOM TOKE
peAKO UrpacT poJib KPUTUYECKOTO paKTopa s IUIaBKUX BCTABOK, MPeJIHA3ZHAYEHHBIX 15 3a1LUTHI MTOJYITPOBOJIHHUKO-
BbIX YCTPOMCTB.

[Ipu Oolee BBICOKMX HAMPSKEHUIX (AJ1S1 BBICOKOBOJIBTHBIX TUIABKHUX BCTABOK) MOJKET OKA34ThCS 3aTPYIHUTEb-
HbIM OTKJIIOUEHME CJAO0BbIX TOKOB, HO 3Ta IpodJjieMa HE OTHOCUTCS K AMAIla3oHy TOKOB, MPeACTABIISIONINX UHTEPEC B
JaHHOM ciy4dae (7.4).

YacToThs! BbIIlIe HOMUHAJIBHONU HE BJIMSIOT OTPULIATEIBHO HA OTKJIIOYAIOLIYVIO CITOCODHOCTD, ITOKA HE TMPEBBLIILICHO
MaKCHUMaJIbHOE 3HaueHMWe CKOPOCTHU HapacTaHHMs TOKa NMpyu HOMHUHaIbHOM yacTtoTe. |Ipu yactotax HUzKEe HOMUHAJBHON
B IUIABKOM BCTABKE BBLICISCTCH OOJIbILIEC BHEPrUM, 4yeM IPHU HOMUHAIBHOW dacroTe. lpedyercst JOIMOJIHUTEIbHAS
NH(OpMALMS OT U3rOTOBUTENS, HATIPUMED 00 MCIMBITAHUU TIPU MTOHUXKEHHOM yacToTe 1o 8.5.5.1.

[Ipy onpeaeneHUN OTKIIIOUAIOIICH CITOCOOHOCTU Ha IOCTOMAHHOM TOKe (CM. npuMeyaHue K A.l.1) sHeprusd,
BBLIJICISIIOIANCY B IIABKOM BCTaBKE, BO MHOIMX CJIy4asiX Bblllle, YeM IPpU HOMUHAJIBHOW yacTtoTe. HacTo yIOBIECTBOPU-
TeJbHOE cpabaTbIBAHUE MOKHO OOECIEYUTh TOJBKO IMYTEM HCIIOJB30BAHHNS [JIABKOW BCTABKU ¢ HOMUHAJIBHBIM IEpE-
MEHHBIM HaIpsoKeHUeM 3HAUUTEJIbHO BbILIE T[IUTAIOUIETO HAIMPSDKEHUS IIOCTOSHHOIO TOKa. /[lOMOMHUTEIBHYIO
NH(OpMALIMIO CIeAYeT 3arpalliuBaTh Y U3rOTOBUTEJIS.

A.8 KommyTtann4

TOKM KOpPOTKOTO 3aMBbIKAHUS B MOJYITPOBOAHUKOBBIX CUCTEMaX OOBIYHO BO3ACHCTBYIOT Ha LIEIMHU C HECKOJbKUMHU
OTBETBJICHHUSIMHU, MEKIY KOTOPBIMU BO BpeMs cpadaTbiBaHMS IUIABKOUW BCTABKHM BO3MOXKHA KOMMYyTalHMs. [akKasi KOM-
MyTalMsl MOXKET OBITh BbI3BaHA HUKJIUYECKUM U3MEHEHUEM HAIPSDKEHUS UCTOUHUKA [IEePpEeMEHHOr0 ToKa, 3aKUraHueM
TUPUCTOPOB WU HAMPIKEHUEM AYTU IPYTON IMJIAaBKOW BCTABKU.

Takre KOMMyTalMM BIUSIIOT Ha cpadaTbIBaHUE TUIABKOW BCTABKU, U3MEHSISI KOH(MPUTYpaLIUIO LIETIH, €€ ITapaMeTphl
U HaIMpsKeHUE 10 BKIIOUEHUS (HallpuMep, IyTeM J00aBJIcHUS HATPSKEHWUS AYyTH).

lpyroii BUA HernpelHaMEpPeHHONM KOMMYTALIMM, CIIOCOOHOW cepbe3HO IOBIUATL Ha cpabaTbIBaHUE IUJIABKOH
BCTABKHU, CBS3aH C BTOPUYHBIM MMOBPEIKICHUEM.
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[MPHUITOXKEHWE B

Ilepeyenp nHopMaAIUU, KOTOPYIO JOKEH NPEAOCTABUTL U3rOTOBUTE b
B CBOEH MH(popMauU (KATAJIore) Ha IUIABKHE NMpeIoXpaHUTEeIH,
npeaHa3HaYeHHbIEe 1151 3aI0UThl MOJYNIPOBOIHUKOBBIX YCTPOMCTRB

(Mudopmanuio cienyer JaBaTh pasleibHO 1151 NEePEMEHHOro U, ecjy MpUMEeHNMO,
MOCTOSIHHOTO TOKA)

| HammenoBanue M3rotoBUTEs (3aBOJACKAsI MapKa).

2 TurnoBble WIKN KATATOXKHbIE 0003HAUEHUSI.

3 HomuuansHoe HanpsokeHue (3.4.1).

4 HomMmuHanbHBIA TOK (3.5).

5 HommuanbHag yactora UM 4acToThl (D.4).

6 HomuHanbHag oTKIIOUYAONIas CrIoCOOHOCTh (IIPpY HOMHMHAJBHOM HAIMPSKEHUU WM Pa3IUUHBIX HATPSDKEHUSIX
10 BKIIIOUeHUd) (5.7.2 n 8.5).

7 Ilpenagyrosble 1 BpeMsI-TOKOBBIE XapaKTEPUCTUKU OTKJIIOYEHUS (AuarpaMMBbl) U, €CJIHU UMEETCs, KJ1acc IIpU-
MeHeHUS (ycioBHOE 0o0o3HayeHue) (5.6.1 1 8.4.3.3.1).

8 XapakTepUcTUKa ngeﬂﬂymmm /21 (5.8.2.1 u 8.7.2).

O XapaxkTepucTHUKa [ “f OTKIIIOUEHUSI, COOTHECEHHAs ¢ HAMPSDKEHUEM, ¢ yKaszaHUueM KoadduiueHTa MOILIHOCTH
WU TOCTOSIHHOW BpeMeHU (5.8.2.2 u 8.7.2).

10 Harmpsxenue ayru npu 25 %, 50 % u 100 % HOMUHAJIBHOIO HAIMPIKEHUI WK B BUIAE AUarpaMMsbl (5.9 u
8.7.5).

11 Xapakrepucrtuka rpornyckaemMoro toka (5.8.1 u 8.6).

12 IlpesbilicHUE TeMIIepaTypbl IMPU HOMUHAJIBHOM TOKE B YCJIOBMSIX UCIIBITAHUS C YKAa3aHUEM OIIpeac/IcHHOU
TOUKHU 3amepa (7.3 u 8.3.5).

13 [TloTtepu Mo1iHoOCTH 1pu ToKe He MeHee S0 % u 100 % HOMUHAJIBHOTO TOKA B OIpPeJe/ICHHBIX TOUKAX WU B
BUJIC JUArpaMMBbl J1s1 3TOro AMarasoHa (B KayecTBe JOMOJHUTEIbHBIX ITapaMeTpPOB MOKHO UCIIONb30BaTh 63 % 1 80 %)
(7.3 1 8.3.4.2).

14 TpebyeMoe MUHUMAIBLHOE paboyee HaMpsKeHUe yKazaress cpadarbiBaHug (8.4.3.6).

15 JlomycTUMBIH TOK B 3aBUCMMOCTH OT TeMIIepaTypbl OKpYXKalollero Bo3ayxa (auarpamma, cMm. 8.4.3.2).

16 MHCcTpyKUHMHM IO MOHTAXKY, €CJIM HEeOOXOOAUMO, C YKa3aHUeM pa3MepoB (CXEMBI).

17 TokormnpoBoasiiass CIIoCOOHOCTb B OCOOBIX YCJOBMSIX MOHTaXa (HAripuMep, ¢ TOYKHU 3peHUS TUIOMLAAU T10-
[epeyHOro CceueHus IMOAKITI0UYAeMbIX TPOBOAHUKOB, HEAOCTATOUHOIO OXJIAKIACHUS, NOMOJHUTEIbHBIX HCTOUYHUKOB
Teruia U T. I1.).

[IlpumMmeuvanue— [lpu HaTMUNMK crieUaIbHBIX YVCIOBUIH TpeOyeTCad KOHCYAbTALIUSA U3TOTOBUTES.
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