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IIpenuciioBue
1 PABPABOTAH OtkpeiThiM akumoHepHbIM oOmectBoM « BHUManekrpoanmapar»

BHECEH Texnuueckum xomureroM no cranfgaptusamuu TK 331 «HwuskoBonbTHasi anmapaTypa
pacnpeeNeHus], 3allUThl ¥ YIPaBICHUI»

2 IIPUHAT U BBEJIEH B JJEMICTBUE IlocranoBieHneM Toccranmapra Poccun ot 25 nexabpst
2002 r. Ne 517-ct

Hacrosimuit cranpapr, 3a uckmouyenneM npuinoxennid C u D, npeacrtasisier co0oi ayTeHTHYHBIN
TEeKCT MexXayHapogHoro crangapra MOK 61643-1—98, nepBoe uznanue «Y cTpoicTBa JUisl 3alUTHI OT
HMITYJIbCHBIX MEPEHANPSHKEHIH B HU3KOBOJIBTHBIX CHIIOBBIX pacHpeleNIMTeNbHbIX cucTeMax. Yacts 1.
TpeboBauust K pabOTOCIOCOOHOCTH W METONBI HWCHBITaHWI» ¢ M3menenmem Ne 1 (2001 r.),
IMonpaskamu Ne 1 (1998 1.), Ne 2 (2001 r.) ¥ HOTMONHUTENBHBIMU TPEOOBAHUSIMH, YIUTHIBAIOIINMHU
MOTPEOHOCTH YKOHOMHKH CTPAHBI

4 BBEJIEH BIIEPBBIE

BBenenne

Hacrosmuit crangapr paspaGoraH ¢ Henbio mpsMoro mnpuMeHeHus B Poccuiickort ®Deneparyn
MexayHapoaHoro crangapra MOK  61643-1 «YcrpoiictBa A 3alIUTBl  OT  UMIYJIbCHBIX
TIepeHaNpsPKEHUH B HU3KOBOJIBTHBIX CHIJIOBBIX PacHpeeNuTeNbHbIX cucTeMax. Yacts 1. TpeboBanus k
PpaboOTOCTIOCOOHOCTH U METOJIBI UCTIBITAHUID.

Hacrosiuit crangapt ommuaerca or MOK 61643-1 nannuuem npunoxenuid C u D.

[Mpuoxenne C COAEPKUT JOTOTHATENBHBIE TPEOOBAHNS, YIUTHIBAIOIINE ITOTPEOHOCTH 3KOHOMHUKH
CTpaHbI U TPEOOBAHNUS TOCYJAPCTBEHHBIX CTAHAAPTOB Ha JIEKTPOTEXHUIECKUE U3ICIHSL.

IIpunoxenne D cogep>kUT cBeAEHUS O MEXAYHApOIHbIX cTaHgapTax MOK, Ha KOTOpble UMEOTCA
CCBUIKM B HACTOSIIEM CTaHAApTE.

Hacrosmuii cranmapt ycTaHaBiIMBaeT TPU KJIacca MCIBITAaHUHA Ha pabOTOCIOCOOHOCTH YCTPOWCTB
JUTS 3aIIUTHI OT UIMITYJILCHBIX niepeHanpsbkenuit (Y 3UIT).

Ucneitanus xiacca | npenHasHadeHbl A MMHUTAOUM YacTUYHO HAIPaBIEHHBIX TIPO30BBIX
nmITyabcoB Toka. Y 3UII, mogsepraeMble TAKUM HCHBITAHHUSM, OOBIYHO PEKOMEHAYIOTCS JUISl YCTaHOBKU
B MecTax Haubonee OTKpBITHIX, HalpUMep JIMHEHHBIX BBOJAX B 3aHUs, 3alUIICHHBIC
IPO303aIUTHBIMU CUCTEMAMH.

V3UII xnacca II wmu III ucOBITBIBAIOT KPaTKOBPEMEHHBIMH HMMIynbcaMu Toka. Taxue Y3UII



0OBIYHO PEKOMEHMYIOT ISl YCTAHOBKM B MEHEE OTKPBITHIX MecTax. B ncmblTaHust BKIIOYEHa OICHKA
METOJINK, UCTIONb3yEMBIX U3TOTOBUTEISIMH, JUISI BEIOOpa HAaHOOJIEe MOIXO/SIIIETO METO/Ia UCTIBITaHHH.
B Espomeiickom cranmapre EH 61643-11 [1] «HuzkoBoibTHBIE yCTpoiicTBa AJsl 3allUTHl OT
HMIYNbCHBIX HepeHanpsbkeHnd. Yacte 11. VYcerpolictBa ans 3aluTel OT IMEPEHANPSIKEHUA B
HU3KOBOJIBTHBIX CHJIOBBIX CHCTeMax. 1peOoBaHUs M UCIBITaHUSI», ON00peHHOM EBpomneiickum
KOMUTETOM M0 craHgaptu3amun B obOnactu anekrporexuukn (CENELEC), koHKpeTHM3HpoBaHa
METOJIMKA THUTIOBBIX UCTIEITAHUM, OCHOBaHHAS Ha Kiaccudukarmu Y 3UIl o 1—3 tumam, cormacHo [—
[T xmaccam ncnibiTannii (BOIpOC O BBEJCHNH COOTBETCTBYIOIIMX TPEOOBAaHWN B HACTOSIIMI CTaHAAPT
HaXOJMTCS B CTAJMU M3YUCHUS]).
B ucnertanus Y3UII BriItOYeHBI METOABI NIPOBEPKU B «UEPHOM SIIUKE». MeEXIyHapOIHBIN
crangapt MOK 61643-1-2 [2] kacaercs npuHIMIOB BeIOOpa n npumenenns Y 3UII Ha npakTHke.
CrpaBky 0 AEHCTBYIOIMX T'OCYJApCTBEHHBIX CTaHIAPTAX U MEXKAYHAPOAHBIX cTaHmaprax MOK
MOYKHO MOJYYUTh U3 MH(GOPMAIMOHHBIX M3xanuii ['occrannapra Poccuu u B IHTEpHETE 10 aapecam:
www.iec.ch/cservl-e.htm u www.vniiki.ru

1 O01uMe MoJI0KeHus

1.1 ObaacTh NpUMEHEHHA

Hacrosmuii crangapt pacrnpocTpaHsercs Ha YCTPOMCTBA ISl 3aIUTHI JJEKTPUYECKUX CETeH u
AIEKTPOOOOPYIOBAHUS TIPH MPSIMOM HITH KOCBEHHOM BO3CHCTBHU TPO30BBIX WM MHBIX TEPEXOIHBIX
nepeHanpsbkeHuid. JlaHHble YCTpOMCTBA NpeAHAa3HAYEHbl ISl MOJCOCAUHEHUSI K CHUJIOBBIM LEMSIM
MIEPEMEHHOTO TOKa 9acToToi 50—60 I'11 mim mMoCTOSIHHOTO TOKa M K 000PYAOBAaHUIO HA HOMUHAIILHOE
Hanpspkeane 10 1000 B (meiictBytomee 3Hauenue) wim 1500 B mocrosHHOro Toka. PaGoune
XapaKTEePUCTUKH, CTAaHAAPTHBIE METOIbl MCIBITAHUA W HOMHWHAJIbHBIE MapaMeTpbl YCTAHOBJICHBI IS
TaKUX YCTPOWCTB, KOTOpbIE COIEpXKaT, MO KpalWHel Mepe, OAMH HEJIMHEUHBIM KOMIIOHEHT,
MpeIHa3HAUYEHHbIN JJIs1 OTPAHMYEHUS] IEPEHANPSYKEHUH U OTBO/Ia UMITYJIbCHBIX TOKOB.

1.2 HopMaTHBHBIE CCBLIKH

B HacrosimeM cTanmapTe UCIONIb30BaHbl CCHUIKH Ha CIIEIYIOIINE CTaHIapThI:

I'OCT 9.005—72 Epunas cucreMa 3allUThl OT KOPPO3UU U CTapeHHs. MeTayuibl, CILIaBBl,
METaJUTMYECKUEe M HEMETAUTMYECKHe HEOpraHW4YecKHue MOKPhITHS. JIOMyCTUMbIE W HEIOIyCTHMBIC
KOHTaKThI ¢ METAJUIAMH 1 HEMETaJUTaMH1

I'OCT 12.2.007.6—75 Cucrema cranmapToB 0€30MacHOCTH Tpyaa. AmnmapaTbl KOMMYTallMOHHBIE
HHU3KOBOJIbTHBIC. TpeboBanust 6e30macHOCTH

I'OCT 14254—96 (MOK 529—89) Crenenn 3amuTsl, odecrnieunBaemblie odonoukamu (Kox IP)

I'OCT 15150—69 Mammunsl, npuOOpbl W Apyrue TeXHWUecKue wu3nenus. Mcnomnenus s
pa3NMyYHBIX  KJIMMAaTHYECKMX paiioHoB. Kareropum, ycnoBHS OSKCIUTyaTallMd, XpaHEHUS W
TPAHCTIOPTHPOBAHUS B YACTH BO3JCHCTBHS KIIMMATHUECKUX (PAKTOPOB BHEITHEH CpeJIbl

I'OCT 15543.1—89 Uznenms snextporexHudeckue. OOmue TpeOOBaHMS B 4YacTH CTOMKOCTH K
KJIMMaTHYECKUM BHEIITHUM BO3CHCTBYIONMM (haKTOpam

I'OCT 16504—81 Cucrema rocygapCTBEHHBIX HCIBITAHUI MPOAYKLUUH. VICHBITaHUS M KOHTPOJb
KadyecTBa NpoAyKun. OCHOBHBIE TEPMHHBI M OIIPE/IEIICHHS

I'OCT 16962.1—89 (MOK 68-2-1—74) Uznenus sneKTpoTeXHIUYECKHE. MeToapl UCIBITAaHMi Ha
YCTOWYMBOCTD K KJIMMATHIECKIM BHEITHUM BO3ACHCTBYIOIINM (haKTopam

I'OCT 16962.2—90 H3znenust »ieKTpoTeXHHYECKHE. METOAbl HUCHBITaHUWI Ha CTOMKOCTh K
MEXaHWYECKHM BHEITHUM BO3/ICHCTBYIOMINM (aKTopam

I'OCT 17516.1—90 Uznenus snextporexHudeckue. OOmue TpeOOBaHMS B YacTH CTOMKOCTH K
MEXaHWYECKHM BHEITHUM BO3/CHCTBYIOIINM (aKTopam

I'OCT 18620—86 H3nenus anekrporexHudeckue. Mapkuposka

I'OCT 23216—78 H3zgenus sneKTpOTEXHUUECKUE. XpaHEHUE, TPaHCIOPTUPOBAHHME, BPEMEHHas
MIPOTUBOKOPPO3MOHHAS 3alll1Ta, YITAaKOBKa

I'OCT 24753—81 BpIBoIBI KOHTAKTHBIC 3JIEKTPOTEXHHUUYECKHX YCTpoicTB. OOmMe TeXHUYECKHe
TpeOOBaHUS

I'OCT 27473—87 (MDK 112—79) Marepuansl >JIeKTpOM30JISIIHOHHBIE TBEpIble. Meron
CPaBHHUTEIHLHOTO U KOHTPOJIILHOTO MHJIEKCOB TPEKHHTOCTOWKOCTH BO BIIaYKHOW Cpefie

I'OCT P 15.201—2000 Cucrema pa3pabOTKH M IIOCTAHOBKH MPORYKIHWH Ha IIPOU3BOJCTBO.
[Mponykuust NMPOM3BOACTBEHHO-TEXHUYECKOT0 HazHaueHMs. Ilopsmok pa3pabOTKM M IOCTAHOBKH
MIPOIYKIIMH Ha ITPOU3BOJICTBO

I'OCT P MOK 227-7—98 Kabemn ¢ NONMBUHWIXJIOPHIHOM W30JSIIMEH Ha HOMHHAJIBHOE



Hanpspkenue 10 450/750 B BxumounTenshno. Kabenu ruOkue sKpaHHpOBaHHBIE M HEIKPAHHUPOBAHHBIE C
JIBYMS B 60JIee TOKOIIPOBOASIIINMHE KHUITaAMHU

I'OCT P MDK 245-5—97 Kabenn ¢ pe3uHOBOH H3OJISLMEH HA HOMHMHAIBHOE HAIPSHKEHHE 10
450/750 B BxmountensHo. JIndroBbie kabenn

I'OCT P 50030.1—2000 (M3OK 60947-1—99) Amnmaparypa pacrnpeneicHusi W YHIpaBICHHS
Hu3KoBONbTHAs. Yacte 1. O0ume TpeGoBaHNs U METO/IbI HCITBITAHUN

I'OCT P 50030.5.1—99 (MDK 60947-5-1—97) AnmapaTypa pacnupefeieHus W YIpaBICHHUS
Hu3KoBoNbTHas. Yacte 5.1. AmnmapaTsl M KOMMYTalMOHHBIE O3JIEMEHTHI IleTieil  ynpaBieHHs.
DJeKTpoMeXxaHMYEeCKUE armnapaThl s LeTiel yrpaBiIeHHs

I'OCT P 50345—99 (MDK 60898—95) Ammaparypa osnekrpudeckass ManorabapuTHas.
ABTOMaTHYECKHE BBIKITIOYATENH JUIS 3AIIUTHl OT CBEPXTOKOB OBITOBOTO M aHAJIOTMYHOI'0 Ha3HAYCHHMS

I'OCT P 50571.19—2000 (MDOK 60364-4-443—95) OmnexrpoycraHoBkd 31aHui. Yacte 4.
TpeboBanus mo obecrieuennto Oe3omacHocTd. ['maBa 44. 3ammra oT nepeHanpspkeHuid. Paznen 443.
3ammra 3J1eKTPOYCTaHOBOK OT T'PO30BBIX M KOMMYTAIIMOHHBIX TIEpeHANpPsHKEHUN

I'OCT P 50571.26-2002 (MOK 60364-5-534-97) DOnekrpoyctanoBky 3nanuil. Yacts 5. Beibop u
MOHTQX 3JeKTpoobopymoBanms. Pasmem 534, VYcrpoiictBa s 3alUTBI  OT HMITYJIBCHBIX
TiepeHanpspKeHAN

I'OCT P 51322.1—99 (M3K 60884-1—94) CoenuHuTEIN SIEKTPUIECKUE NITEIICENbHBIE OBITOBOIO
W aHAJIOTHYHOTrO Ha3HavyeHus. Yacts 1. OOmue TpeOGoBaHUs 1 METOABI NCTIBITAHUI

I'OCT P 51326.1—99 (MDK 61008-1—96) Beikirouarenu aBTOMAaTHYECKHE, YIIpaBisieMble
muddepeHInaNbHBIM TOKOM, OBITOBOIO M AHAJOTMYHOIO HA3HAYCHMS 0e3 BCTPOCHHOW 3alUTHl OT
cBepxTokoB. Yacts 1. O6ume TpeGoBaHms 1 METOIbI HCIIBITAHUH

I'OCT P 51686.1—2000 (MOK 60999-1—99) CoenununtenbHbsle ycTpolcTBa. TpeboBaHUs
0e30MacHOCTH K KOHTAakTHBIM 3axuMaMm. Yacte 1. TpeOoBaHHMS K BHHTOBBIM H OC3BHHTOBBIM
KOHTAKTHEIM 32HMAM /Ul COSMHEHMA MEJHEX NPOBOJHUKOR ¢ HOMUHATLHEIM CEICHHEM OT 0,2 mo
35 MM

I'OCT P 51686.2—2000 (MOK 60999-2—95) CoenununtenbHbsle ycTpolcTBa. TpeboBaHUs
0€30MacHOCTH K KOHTAaKTHBIM 3akuMaM. Yacte 2. JlonmomHuTeNnbHBIE TPEOOBaHMS K BHHTOBBIM H
OC3BMHTOBBIM KOHTAaKTHBIM 3@KMMaM JUISl COCJMHEHHS MEAHBIX IPOBOJHUKOB C HOMHHAJIBHBIM
cegenneM ot 35 710 300 mm”

I'OCT P MDK 60227-1—99 Kabenu ¢ NOIMBUHWIXJIOPUAHONW H3OJSIMEHl Ha HOMHHAIBHOE
Hanpspkenue 10 450/750 B BximrouunrensHo. O6ume TpedoBaHus

I'OCT P MDK 60227-2—99 Kabenu ¢ NOIMBUHWIXJIOPUAHONW H3OJSIMEHl Ha HOMHHAIBHOE
Hanpspkerue 10 450/750 B BkmrounTenbHO. METOIBI MCITBITa HUMA

I'OCT P M3K 60227-3—2002 Kabenu ¢ MOJMBHHWIXJIOPHIHON HM30JSIME HA HOMHHAIBHOE
Hanpspkenue 10 450/750 B BkimrounrtensHo. Kabenn 6e3 000104KY 711 CTallMOHAPHOM MTPOKIIaAKN

I'OCT P M3K 60227-4—2002 Kabenu ¢ MOJMBHHWIXJIOPHIHON HM30JSIME HA HOMHHAIBHOE
Hanpspkenune 10 450/750 B BkimtounTensHo. Kabeny B 000mouke 171st cTaliiOHapHOM ITPOKIIAAKH

I'OCT P M3K 60227-5—2002 Kabenu ¢ MOJMBHHWIXJIOPHIHON HM30JSIME HA HOMHHAIBHOE
Hanpspkenune 10 450/750 B BximounTensHo. ['nOkue kabenu (IIHypbI)

I'OCT P M3K 60227-6—2002 Kabenu ¢ MOJMBHHWIXJIOPHIHON HM30JSAIME HA HOMHHAIBHOE
Hanpspkerue 10 450/750 B BxmrounTensHO. JIngTOBRIC Kabemu 1 KaOemu Ui THOKUX COSAMHCHIHA

I'OCT P MDK 60245-1—97 Kabenu ¢ pe3sMHOBOM H30IIMEH HAa HOMHHAIBHOE HAIIPSHKEHHE 110
450/750 B BxmountensHo. OOmue TpeboBaHus

I'OCT P MOK 60245-2—2002 Kabenu ¢ pe3HHOBOM H30IIsLMeH HA HOMUHAJIBHOE HANPSDKEHHE 110
450/750 B BxmounTenbHO. MeTObI UCTIBITaHNI

I'OCT P MDK 60245-3—97 Kabenu ¢ pe3sMHOBOM H30ISIMEH HAa HOMHHAIBHOE HAIIPSHKEHHE 110
450/750 B BrmounTensHo. Kabenn ¢ HarpeBoCTONKOM KpeMHHHOPraHNnIeCKON H30IIsIIIeH

I'OCT P M3K 60245-4—2002 Kabenu ¢ pe3HHOBOM H30IIsLMEeH HA HOMUHAJIBHOE HANPSDKEHHE 110
450/750 B BxmountensHo. HIHyps! 1 rnOkue kabenu

I'OCT P MDK 60245-6—97 Kabenu ¢ pe3sMHOBOM H30IIMEH HAa HOMHHAIBHOE HAIIPSHKEHHE 110
450/750 B BxmounTtensHo. Kabenn mi1st 37eKTpOIHOHN TyroBOi CBapKH

I'OCT P MDK 60245-7—97 Kabenu ¢ pe3sMHOBOM H30IMEH Ha HOMHHAIBHOE HAIIPSHKEHHE 10
450/750 B BrmounTensHo. Kabenu ¢ HarpeBoCTOWKOM A THIIEHBHHUIIAIIETATHON PE3MHOBOM M30JSIIUCH

2 YcaoBus IKCILUIyaTAUMU
2.1 HopMmaJibHBI€ YCT0BHSA IKCILIYATALIUH

2.1.1 Yacrora ucrouHuka nuranus — ot 48 1o 62 ' mepeMeHHOro Tokxa.
2.1.2 HanpsbxeHue, MOAABAEMOE HEMPEPHIBHO MEXAY BBIBOAAMM YCTPOMCTBA AJS 3aIIUTHI OT



nmiynascHoro nepenanpspkenus (Y3UII), He MOMMKHO MPEBBINIATH €0 MaKCUMAalbHOTO JUINTEIBHOTO
paboyero HanpsHKEHMS.

2.1.3 Bricota Hax ypoBHEM MOpsI HE 10KHA OBITH cBbiie 2000 M.

2.1.4 TemnepaTypa dKCILTyaTallid U XpaHEHUSL:

- HopMalnbHas Temueparypa — oT muHyc 5 °C go mtoc 40 °C;

- ipenenbHble 3HaueHns — oT MuHyc 40 °C no mmroc 70 °C.

2.1.5 OTtHocuTeNbHAs BIQXKHOCTH B TEMIIEPATYPHBIX yCIoBHAX romenieHus: — ot 30 % 1o 90 %.

2.2 AHOMAJIbHBIE YCJIOBHUS IKCIUIYyaTAllHH

[Tpu ncrions3oBannn Y3UII B aHOMaNIBHBIX YCIOBHUSIX MOXKET moTpedoBarthcs pazpadorka Y3UII ¢
0cO0BIMH TPEOOBAHUSIMU K KOHCTPYKIMU U IPUMEHEHUIO.

Jns Y3UII HapyXHOH YCTaHOBKH, MOJBEPraeMbIX IEHCTBUIO COMHEUHOW WIM WHOM paguanui,
MOTYT IOHaJTOOUTHCSI JOTIONMHUTENBHBIE TPeOOBaHMSL.

3 OnpeneJieHust

B HACTOAIICM  CTAHAAPTC  UCHOJB3YIOT  CICAYIOIIHME TCPMHUHBI C  COOTBCTCTBYIOLIMMHU
OIpPCACIICHUAMU.

3.1 ycrpoiicTBO A 3aIIUTBI OT UMIYJbCHbIX NepeHanpszkenmii (Y3HUII): VYcrpoiicTso,
KOTOPOE IPEIHA3HAYEHO I OFPaHUYEHUs MEPEXONHBIX NEPEHANPSDKEHU H OTBOJA UMITYJIbCOB TOKA.
OTO0 YCTPOMCTBO COAEPIKUT, 1O KpailHEN Mepe, ONUH HEIMHEHHBIN 2JEMEHT.

3.2 onnoBBogHOoe Y3UII: Y3UII, BriroueHHOE MapauIeNbHO B 3aIMIIAEMYIO Lienb. MOXET UMETh
OTZAENbHBIC BBOJHOH W BBIBOJHOW BBIBOABI 0€3 BKIIOYEHHOTO IIOCJIEIIOBATEIBHO ITOJIHOT'O
COIPOTHBIICHUS MEX]y BEIBOJAMH.

3.3 nByxBBoaHoe Y3UII: Y3UII ¢ nByMs KOMIUIEKTaMH BBIBOJOB — BBOAHBIM U BBIBOAHBIM — C
BKJIFOUEHHBIM IOCJIE0BATEIEHO MEXKAY BBIBOJAAMU CIIELIUALHBIM OJIHBIM COMPOTHBICHUEM.

3.4 Y3UII kxommyTupyromero tuna: ¥Y3UII, koTopoe B OTCYTCTBHE MEPEHANPSHKEHHS COXPAHSET
BBICOKO€ IIOJIHOE CONPOTHUBIEHHE, HO MOXET MTHOBEHHO M3MEHHTh €0 Ha HU3KOE B OTBET HA CKAUOK
HanpspkeHusl. OOOMM  IPUMEPOM  3JIEMEHTOB, CIIYXalUX KOMMYTHUPYIOIIMMH yCTPOWCTBaMH,
SIBIISIFOTCSL pa3psyAHUKH, Ta30Bble TPYOKH, TUPUCTOPH! (KPEMHHEBBIE BBHINMPSIMUTENN) U yIpaBiIseMble
tupuctopsl. Takue Y3UII nHOra HA3BIBAIOT «Pa3pSAHUKI.

3.5 Y3HUII orpannuusaromero tuna: ¥Y3HUII, kotopoe B OTCYTCTBUE NEPEHANPSIKEHHS COXPaHIET
BBICOKOE IOJIHOE CONPOTUBIIEHUE, HO IMOCTENEHHO CHIKAET €r0 C BO3PACTAHMEM BOJIHBI TOKa U
HanpspkeHus. OOIMM ITPUMEPOM JJIEMEHTOB, CIYKAIUX HEIWHEHHBIMH YCTPOWCTBAaMU, SIBISIOTCS
BapHUCTOPBI U JUOAHBIE pa3psaHuky. Takue Y3UII nHorga Ha3bIBalOT «OTPAHUUUTEII.

3.6 Y3UII komOunupoBanHoro tuna: Y3UII, conepxaiie 351eMEHThl KaK KOMMYTHPYIOLIETO,
TaK U OTPAaHUUYUBAIOIIErO THUIIOB, KOTOPBIE MOTYT KOMMYTHPOBaTb M OTPaHUYMBATH HANpPSDKEHHE, a
TaKKe BBIIOJIHATH 00€ (DYHKIMHN; UX JIEHCTBHE 3aBUCUT OT XapaKTEPUCTHK MOaBaEMOT0 HAIIPSHKCHHUSL.

3.7 Buabl 3aumThl: 3ammTHEIA aneMeHT Y3UII MoXeT mojcoequHATbCS MEXAy (asaMu Wiu
Mexay (azoit n 3emield, wim Mexay (Ga3zol M HEHTpaJbio, WM MEXKIY HEWTpanblo M 3eMieH, WIN B
T000H M3 KOMOMHAIHI.

3.8 HOMHHAJIbHBIN pa3paAHbIl TOK I,: [TnkoBoe 3HaYeHNE TOKa, MpoTeKatomero yepes Y3UII, ¢
¢dopmoii Bonubl 8/20. IMpumenstor B kinaccupukannu Y 3UIT npu ncneitanumsix kinacea I, a Taxxe npu
npeBapuTenbHoi oopaborke Y3UIT s ucnsitanmii kinaccos I u 11

3.9 mmmyabcHBI TOK I;,,: Ompenensercd MUKOBBIM 3HAUYEHHEM TOKA I, M 3apsaoM Q.
Hcnprtanns npoBosT B paboyeM nukinmdeckoM pexxume. Ipumenstor npu knaccudukarmm Y 3UIT mos
HCTBITaHUH Knacca L.

3.10 makcuManbHbIil pa3psiaAHbIi TOK 1, 1A ucnbiTanmii kiaacca Il: [TukoBoe 3HaueHue Toka,
nporekaroniero yepe3 Y3UII, nmeroniero ¢popmy BoiHb! 8/20 1 BEIMUUHY COTNIACHO UCTIBITATEIIEHOMY
IUKITY B pabodeM pexkxuMe uctisitannid kinacea 1. 1, > 1.

3.11 makcumalbHOe NJIUTeJbHOe paldodee HampsikeHue U.: MaxkcuManbHOE HaIpPSHKEHHE
JIEMCTBYIOIIEr0 3HAYEHUS MEPEMEHHOrO MM IOCTOSHHOIO TOKAa, KOTOPOE AJIUTENBHO MONAETCS Ha
BbIBOAB! Y 3UII. OHO paBHO HOMHUHAJIEHOMY HaIPSDKEHUIO.

3.12 cobcTBeHHas1 moTpedasieMasi MOIIHOCTH P.: MomHocts, notpebdnsemas Y3UII npu noxaue
MaKCHMAJIBHOTO JUINTENBHOTO pabouero HampspkeHus (U.) mpu cOagaHCHPOBaHHBIX HAIPSHKEHUSX U
(ha3HBIX yIiIax B OTCYTCTBHE HAIPY3KH.

V3UII noacoequHEH COrnacHO HHCTPYKLUSIM U3TOTOBUTEIIS.

3.13 conposoxkmaromuii Tok I Tok, NomaBacMBIl DJIEKTPUYECKOM CHJIOBOM CHCTEMOH M
npoxomsimmii  yepes Y3UII mocine paspsgHOro TOKOBOro wumMmylbca. CONpoBOXKIAIOUIUM TOK



CYIIECTBEHHO OTIIMYAETCS OT JUIMTEIBHOr0 paboyero Toka /..

3.14 HOMHHAJILHBIN TOK HArpy3KH I;: MakcuManbHbIA JUINTENbHBII HOMUHAIBHBIN EPEMEHHBIN
(meWicTBUTENIbHOE 3HAYEHHWE) WJIM TIOCTOSHHBIM TOK, KOTOPBIH MOXKET IOJaBaThCid K HAarpyske,
samumaemon Y3UIL

3.15 yposenp Hanpsixenns 3amutbl U,  Ilapamerp, xapakrepusyromuii Y3UII B yactm
OTpaHWYCHUsSI HANIPSDKEHUS Ha €T0 BBIBOJAX, KOTOPBIN BHIOPAH M3 YKCIIA MPEANOYTHTEILHBIX 3HAUCHUH.
JlaHHOE 3HAa4YEHHE JOJDKHO OBITH BBIIIE HAMOOJBIIETO U3 N3MEPEHHBIX OIPAaHNYEHHBIX HAIPSDKECHHH.

3.16 wu3MepeHHOe IIpefieJibHOe HamNpszKeHWe: MakcuMalbHOE 3HAUECHUE HANPSDKEHUS,
n3MepenHoro Ha BeiBogax Y 3UII npu nonaue MMIyabCOB 3alaHHON (DOPMBI BOJHBI M AMIUTUTY/BI.

3.17 ocrarounoe HanpsikeHnue U, IlukoBoe 3HadYeHUE HANpPsDKEHUS, MOSABIIOIIEIOCS HA
BbIBOJax Y3MUII BcnencrBue NpoxXoxkACHUS pa3psiAHOrO TOKA.

3.18 xapakrepucTuka BpeMeHHOro nepenanpsixenusi (BIIH): ITosenenue Y3UII, xorma oHO
MOJBEPraeTCcsl BPEMEHHOMY IepeHanpsbkeHuio Ur B TeUeHHE 3aJaHHOTO IPOMEXKYTKA BPEMEHH f1.

[Mpumedanme — Ha3BanHas XapaKkTepHCTHKAa MOXKET BBIPaXKaTh JIHOO criocoOHOCTH BhIAepxkuBath BITH Ge3
HEJOIMYCTUMBIX H3MEHEHUH TapaMeTpoB WK QYHKIHH, THO0 MOBPEXICHNUE, KaK ONHUCcaHo B 7.7.6.2.

3.19 cmoco6HocTs ABYXBBOAHOrO Y3UII BbIACpPKHBATL IEPEHANPSKEHHS CO CTOPOHBI
Harpy3ku: CriocobHocTs JByxBBOAHOrO Y3WII BbIIepXHBaTh IEepeHANPsDKEHHE HA BBIXOJHBIX
BBIBOJAX, BBIPAXKAIOINASICS B CHIDKEHUN HAarpy3ok Ha Y 3UIIL.

3.20 maeHue HanpsiKeHus1 (B MPOLICHTAX):

U8x00 B l]_Bblx

Uexod

1€ Usrpo, Usgyxy — COOTBETCTBEHHO BXOAHOE U BBIXOAHOE HAMPSKEHUS, U3MEPEHHBIE OTHOBPEMEHHO
IIPY NOJKITIOUEHHOM MOJIHOW aKTUBHOU Harpyske. JlaHHBIA apaMeTp IPUMEHSIOT UCKIIOYUTENBHO JUTS
JBYBBOAHBIX Y3UIIL.

3.21 norepu npu Braw4yennu: Ilorepu npu Bxmrouennn Y3UII, onpenensromuecs: OTHOIEHHEM
HAaNpsDKEHUI Ha BBIBOJAX, M3MEPEHHBIX Cpa3y K€ IOCle MOAKIoYeHus ucnsityemoro Y3UII k
CUCTEME, JI0 U MOCIe BKIIOUEHHs. Pe3ynbTar BeIpaxkaeTcs B IPOLIEHTaX.

ITpumeganme — TpeOGoBaHMS U UCHBITAaHAS — B CTAJUU PACCMOTPCHUSL.

AU -100,

3.22 umnyabsc HanpstkeHust 1,2/50: MmMiynbc HanpsbkeHUs! ¢ (GakTHYeCKHMM 3HadeHueM (poHTa
(Bpemst nogsema ot 10 % 1o 90 % mmkoBoro 3Hauenus) 1,2 Mkc n nmomynepronom 50 MKc.

3.23 wmmyabc Toka 8/20: lVmnynsc Toka ¢ (akTHYECKMM 3HadeHHeM (QpPOHTa 8 MKC H
nonyneprooM 20 MKC.

3.24 xomOuHMpoBaHHas BoJiHA: KoMOWHMpOBaHHAs BOJIHA, CO3/[aBaeMasi TeHEpPaTOPOM, KOTOPBIN
MOAeT B Pa30MKHYTYIO II€Nb UMITYJIbC HanpspkeHus 1,2/50 1 B KOPOTKO3aMKHYTYIO II€TIb — HUMITYJIbC
Toka 8/20. Hanpspkenue, amruiutyaa Toka ¥ (opmsl BomHbl, nogaBaemoit k Y3UII, ompenensiorcs
TEHEpaToOpoM M MONHBIM conporuBieHneM Y3UII, k KOTOpoMy NpUKIAaAbIBAETCS UMITYJIBC.
OTHOLIEHNE MUKOBOTO HANPSHKEHUS PA30MKHYTOM LEMM K MMKOBOMY TOKY KOPOTKOIO 3aMbIKAHUS
coctaBisgeT 2 OM; OHO OINpPENEICHO KaK YCIOBHOE IOJIHOE COHpOTHBIEHHE Z;. TOK KOpPOTKOro
3aMbIkaHus 0003HadeH [ HanpsbkeHne pa3oMKHYTOH meru 060o3HadeHo U,,.

3.25 TtemmepatypHblii cOoii: PabGouee ycnoBHe, NIpW KOTOPOM YCTAHOBHBILIEECS COCTOSHHE
paccesHust sHepruu Y 3UII mpeBbimaer criocoOHOCTh KOpIyca M COSIMHEHHUH PaccenBaTh TEIIOBYIO
SHEPIUIO, BeAyllee K MOBBIICHUI TEMIEpPATyphl BHYTPEHHHX JJIEMEHTOB, MPUBOJAIEMY K
MOBPEXICHUIO YCTPOICTBA.

3.26 TemnoBasi cradbmiabHocTh: Crnocobnocts Y3UII coxpaHATh TepMOCTaOMIIBHOCTH IOCIHIE
UCTIBITaHUSI B paboyeM peXrMe, BHI3BABILIEM NPEBBIILICHHE TEMIIEpaTyphl, korna temmeparypa Y3UII
co BpemeHeM rnoHmwkaercss 1 Y3UII pabotaer npu 3aaHHBIX MaKCUMaJIbHOM JUIMTENBHOM pabodeM
HANPSHKEHUU U YCIOBUAX TEMIIEPATYPhl OKPY>KAOLIEr0 BO3AyXa.

3.27 BbIxom u3 cTposi: l3MeHeHHe nepBOHayalbHBIX pabounx mnapamerpoB Y3UII mox
BO3/ICHCTBHEM TIEPEHANpPSDKEHUS, OSKCIUTyaTallid WM HEOJarolnpusTHBIX YCIOBHH OKpY’Karomen
Cpenpl.

3.28 ycTOHYHMBOCTL K TOKAM KOPOTKOIO 3aMbIKaHusi: MakcuMasbHBIH OXUIAEMBIH TOK
KOPOTKOT'O 3aMBIKaHUsI, KOTOPBIH criocodeH Boaepxkats Y 3UIL.

3.29 pazbegunutean Y3UII: YcrpoiicTBo (BHyTpeHHEE W/MIH HApY)KHOE), MPEAHA3HAUYCHHOE IS
orcoenuHeHust Y 3UII oT CHIIOBOM CUCTEMBI.

[Mpumedanne — JlaHHOE pa3beUHUTEIBHOE YCTPOHCTBO HE 00JIalaeT CIIOCOOHOCTBIO K pazbeauHeHnio. OHO
NpE€aAHa3HAYCHO I MPEAYINPEKACHUA YCTOUYMBOU HCUCIIPABHOCTH CHUCTEMBI U NMPUMCHACTCA UId yKa3aHUA O
noBpexxaennn Y3UIL Kpome GyHKIME pa3beIMHEHNS OHO MOXKET BBIIOIHATH (DYHKIIUN 3AIIUTHI OT CBEPXTOKA U
TEIUIOBOM 3aIUTHL. JTH (QYHKIWHA MOTYT OBITh OOBEAWHECHBI B ONHOM YCTPOWCTBE JHOO pacHpeieseHbI IO



OTJCIIbHBIM YCTPOUCTBAM.

3.30 crenenn 3amMTHI, o0ecneunBaemasi 000104koii (koa IP): Crenenp 3alIUTHI OT AOCTYyMA K
OTIACHBIM YaCTSIM, OT IPOHUKHOBEHUSI TBEPABIX HHOPOAHBIX YacThLl u/niu Boabl (cM. TOCT 14254).

3.31 TumoBble HcHbITAHUSA (MCHBITaHHE Tuna): VCbITaHWs, NPOBOAMMEBIC II0 3aBEPLICHUN
pa3pabotku HOBOM KoHCTpykuuu Y3UIl juis  ycTaHOBIEHUS XapaKTEpHBIX IApaMeTpoB U
JIOKa3aTeIbCTBA COOTBETCTBUS TPEOOBAHUSM OIIPE/ICIICHHOT0 CTaHAapTa. [IpoBeieHHbIe OTHAXKAbI, OHI
HE HYXXJAIOTCSl B IIOBTOPEHHMU JIO0 TEX IOp, NMOKA U3MEHEHHE KOHCTPYKIMH HE MOBJIEYET U3MEHEHUS
XapaKTepucTuK. B 3ToM ciyd4ae IOBTOpHBIE HCHBITAHUS MPOBOIAT TOJBKO 10 H3MEHEHHBIM
XapaKTEepPHUCTHUKAM.

3.32 KOHTpO/IBbHBIC MCNbITaHuA: VcnbiTanus, npoBoanMble Ha kaxaoMm Y 3UII, ero vactsax wim
MaTepuayax Ui MOATBEPKACHUS, UTO U3AEIHE COOTBETCTBYET KOHCTPYKTOPCKOM TOKYMEHTALUH.

3.33 npuemounble ucnbiTanmsi: Mcmbitanms Y3UIl wnm ux npencraBUTENBHBIX 00pasloB,
MIPOBOIMMBIE TIO TIPEIBAPUTENBEHOM IOTOBOPEHHOCTH MEX/y U3TOTOBUTEIEM U ITOTPEOUTEIEM.

3.34 ycTpoiicTBO pa3BA3KH: Y CTPONCTBO, IPETHA3HAYEHHOE ISl TOTO, YTOOBI BOCIIPETIITCTBOBATH
nepefaye SHEPruu UMITyJIbCa B CHIIOBYIO CETh MpH Mojade nuraHus K ucnsityemoMmy Y 3UIIL. Muorna
Ha3bIBAIOT «Pa3BSI3BIBAIOIINNA QHILTPY.

3.35 Kinaccudukanusi UMIYJIbCHBIX HCTIBITAHUI

3.35.1 ucnbiTanus kaacca I: VcneiTanus, npoBOAUMBIE C HOMHUHAIBHBIM Pa3psiIHBIM TOKOM 1,
(cMm. 3.8), umnynscHbIM HanpspkeHueM 1,2/50 (M. 3.22) 1 MakCUMaJIbHBIM MMITYJIECHBIM TOKOM [/,
(cMm. 3.9).

3.35.2 ucnbiTanns knacca Il: Mcneitanus, npoBoANMBIE ¢ HOMHHAIBHBIM pPa3psiIHbIM TOKOM 1,
(cM. 3.8), mmmynbscHBIM HanpspkeHueM 1,2/50 (eM. 3.22) 1 MaKCUMaJIBHBIM Pa3psIHbIM TOKOM /4, (CM.
3.10).

3.35.3 ucnbiranns kiaacca III: Vcnsitanus, mpoBoguMble ¢ KOMOMHHPOBaHHOM BonHOH (1,2/50,
8/20), cm. 3.24.

3.36 3ammTa OT CBepXTOKa: YCTPOMCTBO [UIS 3aLIUTHI OT CBEPXTOKA (HAIPUMEpP aBTOMATHYECKHN
BBIKJIIOYATEb WIM IUIABKUH HPEOXPAHUTENb), KOTOPOE MOXET OBITh YacThlO 3JIEKTPOYCTAaHOBKH,
pacnonoxxeHHo# BHe u 1o Y 3UIIL.

3.37 ycrpoiictBo auddepenumnanbHoro Toka (YAT): Mexanuyeckoe KOMMYTaUMOHHOE
YCTPOMCTBO MM KOMIUIEKC YCTPOWCTB, KOTOPBIE BBI3BIBAIOT Pa3MBIKAHUE KOHTAKTOB, KOrjaa
muddepeHInanbHbIA WM HecOalaHCUPOBAHHBIM TOK JOCTHTHET 33JaHHOTO 3HAYEHHS B 3a/IaHHBIX
YCIOBHSIX.

IMpumeganne — K V/IT oTHOcSATCS aBTOMAaTHYECKHE BBIKIIOUATENH, yHpaBisieMble Au(depeHIaIbHBIM
TOKOM, 0e3 BcTpoeHHOH 3amuTe! oT cBepxTokos (BJT) mo TOCT P 51326.1.

3.38 paspsaanoe Hanpsikenne Y3MUII kommyTupyromero tuma: 3Hau€HHE MaKCHMAJIbHOTO
HanpspkeHus B 3a3ope Y 3UII nepen pa3psioM MexIy NEKTPOJAMH.

3.39 yneanHas 3Heprusi W/R nnsa ucnbiTanus kinacca I: Dueprus, BeiaensemMasl UMITYJIbCHBIM
TOKOM [;,,, Ha equHULy compoTuBicHUsA 1 OM. OHa paBHa MHTErpajlly BO BPEMEHH IUIOIATN TOKa
W/R=[i%dt.

3.40 o:xxMaaeMblii TOK KOPOTKOI'0 3aMbIKAHHMA HCTOYHHKA NMUTaHus I,: TOK, KOTOpPBIN NpoTeKa
Obl B JaHHOM MecCTe IIETH, €cd OBl B 3TOM MecTe OHa ObUla 3aMKHYTa HAKOPOTKO IIPOBOJHHKOM C
HE3HAYUTEIbHBIM COINPOTHUBICHUEM.

3.4]1 HOMHHAJIIBHAS OTKJIHYAIOWAA CIIOCOOHOCTHL CONPOBOXKAAIOMIEro Toka: OXHUIaeMblil TOK
KOpPOTKOrO 3aMbIKaHus1, KOTOpbI Y3UII B COCTOSHUM OTKIIOYUTH CAMOCTOSITENBHO.

3.42 Tok yreuku Ipp: Tok, mnporekarommid uepe3 BbiBoA PE, xorma nHa Y3UII nomano
MakCHUMaJlbHOE JUINTeNbHOEe pabodee HampspkeHue (U.), ¢ coeauHEHWsSMH 0e€3 HarpysKH,
BBITNOJIHEHHBIMY COIIACHO YKAa3aHHUSAM U3rOTOBUTENS.

3.43 MHAUKATOP COCTOAHUS: Y CTPOICTBO, YKa3biBaromee padodee cocrosiame Y 3UIL.

IMpumewanme — IlomoOHBIE HWHAMKATOPEI MOTYT OBITH JIOKAJGHBIMH C BU3yaJbHONH W/WIN 3BYKOBOH
CUTHAIN3aIMeH 1/WIM MOTYT MMETh AUCTAHIIMOHHYIO CHTHAIM3AIMIO H/WITH BBIXOJHON KOHTAKT.

3.44 BbIXoaHOH KOHTAKT: KOHTaKT, BKIIOYEHHBIH B L€Nb, OTACICHHYIO OT IJIaBHOM LIENH, U
MOJKIIIOUEHHBIN K pazbeaunutento Y 3UIT niyu uHauKaTopy COCTOSTHUS.

3.45 cocrosiHue moBpe:xxaeHusi npu BpemeHHoM nepenanpsukeHun (BITH): Cocrosnue Y3UII,
BKJIIOUECHHOI'0 MeXIy (azoii/Helitpanpio u 3emiueid B ycioBusx BIIH (3ambplkanne Ha 3emiio B
BBICOKOBOJIBTHOM CHCTEME, BITUSIOINICE HAa HI3KOBONBTHYIO cucremy), cM. [OCT P 50571.19.

[Mpumewanne — BpemenHoe mepeHanpsHKEHHE MOXKET IPEBBICUTH criocoObHocTs Y3UII BeImepKUBaTH
BpEMEHHBIC NepeHanpskenus Uy



3.46 HOMHHAJIbHOE HANPsIZKeHHe NepeMeHHOro Toka cucremsl Uy: HoMuHanbHOE HampsbKeHUe
Mexy (ha3oil 1 HeUTpasbio (IEHCTBYIOIICE 3HAUCHUE HATIPSHKCHUS TICPEMCHHOTO TOKA) CHCTEMBI.

4 Knaccupuxauus

Uzrorosurenu momxHb Kiaccuduiupoats Y3UII o crnemyromumm mapaMerpam:
4.1 yucny BBOJOB:

4.1.1 oHOBBOJIHEIE,

4.1.2 1ByXBBOZHEIE;

4.2 criocoOy BBIITOTHEHHS 3aLIUTHI OT IEPEHAPSDKCHHUS:

4.2.1 xoMMyTHpPYIOLIHE HANPSDKEHUE,

4.2.2 orpaHUYUBAIOIINE HANIPSDKEHMUE,

4.2.3 KOMOMHMPOBAHHOTO THIIA;

4.3 ucnsrranusM Y 3UIT knaccoB I—III coriacHo Tadiume 1.

Tab6muna 1 — Ucnerranns Y3UII knaccos [—II1

Knacc ncnberrannit OnpenensieMslil napaMeTp ITyHKT MeTOZa UCTIBITAaHUI
I Lip 7.1.1
11 Lnax 7.1.2
111 U, 7.1.4

4.4 MecTONONI0XKEHUIO:

4.4.1 BHyTpeHHEN yCTaHOBKU,

4.4.2 Hapy>KHOM yCTaHOBKH;

4.5 nocTymHOCTH:

4.5.1 pocrynHoe,

4.5.2 HeOCTYyMHOE.

[Mpumedanme — O3Ha49aeT HEBO3MOXKHOCTH JOCTyHa 0e3 IOMOINH CIIEIHAIBHOI0 MHCTPYMEHTA K JacTsM,
HaxXOoOsAIMMCA IO HAIPSHYKCHUEM

4.6 crtoco0y yCTaHOBKH:

4.6.1 crannoHapHBII,

4.6.2 nepeHoCHBII;

4.7 pazvenunutento Y 3UIT:

4.7.1 MeCTOIONOKEHHIO:

4.7.1.1 BHyTpeHHEH yCTaHOBKU,

4.7.1.2 Hapy>HO! YCTaHOBKH,

3.7.1.3 xomOuHMpOBaHHOE (O/1HAa YacTh BHYTPEHHEH YCTaHOBKH, Jpyrasi — Hapy>XKHOW yCTaHOBKN);

4.7.2 3anMTHBIM (QYHKIMSIM:

4.7.2.1 c TEeII0BOM 3aIUTOM,

4.7.2.2 ¢ 3aIIUTOHN OT TOKOB yTEUKH,

4.7.2.3 ¢ 3aIIUTOH OT CBEPXTOKA;

4.8 3amuTe OT CBEPXTOKA!

4.8.1 ¢ 3ammron,

4.8.2 0e3 3aIluThI;

4.9 cremeHu 3amuUTHI, oOecrieuyMBaeMoOl o0oiodkamu, corimacHo xomam IP, ykazamaeiM B [OCT
14254;

4.10 nquana3zoHy TeMIepaTyp:

4.10.1 c HOpManbHBIM JUANA30HOM,

4.10.2 ¢ pacmIMpeHHBIM AXAa30HOM.

5 CranpaprHble napamMeTpsl

5.1 IlpennodTuTeNpHBIE 3HAYECHHU UMITYIbCHOTO TOKA [, U1 HCTIBITAHUH Kiacca I:

- MIKOBOE 3HAYEHUE TOKA Lyoqr ... 1,0; 2; 5; 10 m 20 kA

-3apsan Q... 0,5;1;2,5; 5u 10 A-c

5.2 IlpennoyTuTenpHble 3HAUEHNUSI HOMUHAJIBHOTO Pa3psAHOro Toka [, i ucnbitanuil kiacca II:
0,05; 0,1; 0,25; 0,5; 1,0; 1,5; 2,0; 2,5; 3,0; 5,0; 10,0; 15,0 u 20,0 xA.




5.3 IlpennodruTeNbHbIe 3HAUECHUS HANIPSDKEHUS pa3oMKHYyTOH nenu U, s ucnbitanuil kiacca II1:
0,1; 0,2; 0,5; 1,0; 2,0; 3,0; 4,0; 5,0; 6,0; 10,0 1 20,0 xB.

5.4 IlpennmodruTenbHbIC 3HAYCHUS YpOBHA HampsbkeHus samutel U,: 0,08; 0,09; 0,10; 0,12; 0,15;
0,22; 0,33; 0,40; 0,50; 0,60; 0,70; 0,80; 0,90; 1,00; 1,20; 1,50; 1,80; 2,00; 2,50; 3,00; 4,00; 5,00; 6,00;
8,00 u 10,00 xB.

5.5 TlpenmoytuTensHBIC 3HAYCHUS MAaKCHMAaJIbHOTO JUIMTENBFHOrO pabodero HampspkeHus U,
JICUCTBYIOILIETO 3HAUYEHUS [IEPEMEHHOI0 WM MOCTOSHHOro Toka: 52; 63; 75; 95; 110; 130; 150; 175;
220; 230; 240; 250; 260; 275; 280; 320; 420; 440; 460; 510; 530; 600; 630; 690; 800; 900; 1000 u 1500
B.

6 TpeboBaHus

6.1 O6mue TpeboBaHNS

6.1.1 Unentudukarms

W3roroBurens ODKEH MPEAYCMOTPETh MHHHMYM CIIEAylomed WH(opManuu (WCIbITaHUs
IIPOBOJISIT B COOTBETCTBHH C pasiesioM 7):

a) HaUMEHOBAaHUE U3TOTOBUTENS MIIM TOPTrOBasi Mapka M HOMEp MOJIEIIH;

b) kateropus pa3MemnicHus;

C) YHCIIO BBOJIOB;

d) criocob ycraHoBKw;

€) MakCHMaJIbHOE JJINTeNbHOe pabodee HampspkeHue U, (OAHO 3HaYEHME JUIA 3alIUTHI KasKAOTO
BH/Ia) ¥ HOMHMHAJIbHAS 9aCTOTa;

f) xraccnpukanus MCHBITAHUM W TapaMeTphl paspsia Ui 3allUThl KaXXJOro BUAA, 3asBICHHBIC
H3TOTOBUTEINIEM:!

L1y, — nns ncnieitanus Y 3UIT kiaccea 1,

Lax » » » » I,

U, » » » » I

g) HOMHMHAJBHBIN paspsaublii Tok [, mis Y3UII knaccoB I m Il (ogHO 3Ha4YeHwe i 3aIIUTHI
KaXKIOro BHIIA);

h) 3nayenue ypoBHs HanpspxeHus 3amUThl U, (0HO 3HAUCHUE JUIA 3aLUTHI KaXKI0r0 BUAA);

1) HOMHUHAJIBHBIN TOK Harpy3ku /;, (ecnu TpedyeTcs);

1) MakcuMmasbHBIE PEKOMEHIIOBaHHBIC IApaMETphl 3aIUTHl OT CBEPXTOKa, eciu Tpedyercs [P
oonpie 20;

m) yKa3aHHe O JeHCTBUU pa3beIMHUTEIS (ECIIH UMEETCsI);

) OJIOKEHUE HOPMaJIbHON YCTAaHOBKH IIPY MOHTa)Ke (ECIIM 3TO MMEET 3HAUCHHE);

0) uneHTH(UKAIKS BBIBOIOB (ECII HEOOXOIMO);

P) MHCTPYKIMHU IO yCTaHOBKE (IIOACOEAMHEHNE, MEXaHMYECKUE pa3Mephl, JJIMHA TPOBOAHUKOB U T.
1);

q) oI TOKA: MEPEMEHHBIN C YACTOTOM MIIM TTOCTOSHHBIN, HJIN 00a;

1) yaenbHas sHeprust W/R tonbko it ucnbitanuii Y3UII knacea I (em. 7.1.1);

S) IMara3oH TEMIIepaTyp;

t) HOMHUHAJIbHAS OTKIIIOYAIONIAsl CIIOCOOHOCTh CKBO3HOI'O ToKa I; (xpome Y3UII orpaHuduBaromiero
TUTIA);

u) TpedoBanus K pazsenuauTeno Y3UII HapyxHOH yCTaHOBKH, POPMYIHUPYET H3TOTOBUTEINb;

V) nuddepeHaibHbIi TOK [py (HE00s3aTENBHO);

W) XapaKkTepHCTHKa BpeMeHHOro nepenanpsbkenus (BITH).

6.1.2 MapkupoBka

MapkupoBKa COrjacHo HMOIIyHKTaM a), €), f), h), j), 1), o) u q) 6.1.1 obs3aTenbHO NOMKHA OBITH
HaHeceHa Ha koprryc Y3UIl mimm Ha TabnuyKky, NPHUKpEIVICHHBIE K €ro Kopiycy. B HexoTopbix
KOHCTPYKLUSX OXHOBBOAHBIX Y 3MII MOXKHO HE yKa3bIBaTh HOMUHAJIbHBII TOK HAIPY3KU.

MapkupoBKa 10/bKHa OBITh HECTHPAeMOW M YETKOM M HE I0JKHA HAHOCHTHCS Ha BUHTHI H CheMHBIC
Jeranu. COOTBETCTBUE MPOBEPSIOT UCIBITAHUEM 1O 7.2.

[Mpumedannme — B orpaHHYeHHBIX 1O IUIOMIAAM MECTaX MAapKHPOBKY IO HMOAMYHKTY a) HAHOCAT HA CaMo
Y3UII, ocransHYI0 MapKUPOBKY pa3MeIIaioT Ha WHAUBUIyaIbHON ymakoBke Y3UII.

6.2 TpeOoBaHus K 3JIEKTPUYECKOH YacTH

6.2.1 DneKTpuuecKue CoOeTUHEHHS

KoHCTpyKIMsT BBIBOJIOB JOJDKHA JOIYCKAaTh ITO/ICOCAMHEHHE TPOBOJHMKOB MHHHUMAJIBHOTO M
MaKCHMaJIEHOTO MOIEPEYHBIX CEYEHHUI COrTaCHO yKa3aHHUIO U3TOTOBUTEIS.

Kaxoe ucnisiTanne ciegyer mpoBOANTH C UCIOIb30BaHNEM Hanboliee KeCTKOH KoHpHTryparmu (¢



MUHUMAJBHBIM WA MaKCUMAallbHBIM ITOTIEPEYHBIM CEUCHHEM B 3aBUCHMOCTH OT HCIBITAHUS (CM.
pasmen 7). Y3UII gomxHBI OBITH OCHAIEHBI BRIBOJAMH, B KOTOPBIX 3JCKTPUYCCKOE TOJCOCIUHCHHE
BO3MOJKHO ITOCPEICTBOM BHHTOB, Ta€K, BIJIOK, PO3CTOK M JIPYIHX YCTPOHCTB paBHOU 3()(PEeKTHBHOCTH.
CooTBeTcTBHE MPOBEPSIOT 110 7.3.

6.2.2 YpoBeHb HaNpsKeHUs 3amuTel U,

M3mepennoe mnpeaenpbHoe HanpsbkeHue Y3UII He [MOMKHO NpeBbILATh YPOBHA HANPSKEHUS
3alINUTHI, YKa3aHHOTO U3rOTOBUTEIEM. COOTBETCTBHE MPOBEPSIOT UCIIBITAHUEM 110 7.5.

6.2.3 Ucneltanus kinacca | IMITynbCHBIM TOKOM

IIpoBoasT ucneitanus knacca I s Y3UIL, xoraa msroroButens 3asaBister, uto Y3UII orBewaer
orpesieieHHbIM TpeboBanusiM. COOTBETCTBHE POBEPSIOT 110 7.6.5.

6.2.4 Ucneitanus kinacca 11 HOMUHAIBHBIM pa3psiiHBIM TOKOM

[IpoBogsat ucneitanus kiacca Il s Y3UIL, korga mzroroBurens 3assisieT, uro Y3UII orBeuaer
orpesielieHHbIM TpeboBanusiM. COOTBETCTBHE POBEPSIOT 110 7.6.5.

6.2.5 Ucnpitanns xiacca 111 koMOMHIPOBaHHOM BOJTHOM

IIpoBoasT ucneiranus kinacca I nns Y3UIL, korga usroroBurens 3asasiseT, uto Y 3UII orBevaer
orpezielieHHbIM TpeboBanusiM. CoOTBETCTBHE POBEPSIOT 110 7.6.7.

6.2.6 VcnipiTanne B paboueM pexumMe

V3UIl nomkHO BBIAEPXKUBATh YKa3aHHbIE pa3psHble TOKM MpU MOAa4e MaKCUMalIbHOIO
JUTATENIFHOTO  pabodero HampsokeHms U, 03 HEZONyCTUMBIX W3MCHCHHH XapaKTepPUCTHUK.
COOTBETCTBHE MIPOBEPSIOT UCIIBITAHUEM TI0 7.6.

6.2.7 Pazpenunurens Y 3UIT

Y3UII moryt uMeTh mu00 BHYTpEHHHE, OO HAPYKHBIC pa3beIMHHUTEIH, OO0 WX KOMOMHAIINH.
Wx QpyHKIMOHHPOBAHWE OIDKHO OBITh YKa3aHO.

IMpumewanme — Ilpm monTaxke, He orHOocsmemcs K Y3UIL, Moxker mnoTpeOoBaThCs IIPUMEHEHHUE
JIOTIOJTHUTEITHBIX 3aIUTHBIX YCTPOHCTB M/HIIN YCTPOICTB 3aIUTHI OT CBEPXTOKA O0Iee HU3KOr0 HOMUHAINA.

Pazwequnnrenn Y3UII pomkHbl McObeIThIBaTECS BMecte ¢ Y3MII B Xoae IMKiIAa THITOBBIX
WCTBITaHnH, uckitodas Y /[T, KoTopble He HCIBITBIBAIOT B pabodeM pexuMe coriacHo 7.7.1.

CooTBeTCTBHE NPOBEPSAIOT UCIBITAHUAMY 10 7.7 1 7.8.3.

6.2.8 Bo3myniHble 3a30pbl U pACCTOSHUS YTEUKH

V3UIl nomkHbl MMETh OCTATOYHBIE BO3AYILIHBIE 3a30pbl M PACCTOSIHUS yTeuku. McmbiTaHus
IIPOBOJAT B COOTBETCTBUU € 7.9.5.

6.2.9 TpeKUHroCcTONKOCTh

M3onupyromue getanu, OpuMEHsiEMbIe Ul YASP)KaHUS YacTei, HaXOMSIIMUXCS MO HAMPSKEHUEM,
JIOJDKHBI  OBITh TPEKHMHTOCTOMKUMH WJIH HWMETh pPa3Mephl, JOCTaTOYHBIC, YTOOBI 00OECIICYHTH
HEOOXOTUMBIC M30JIMOHHBIC XapaKTepUCTUKH. VcTibITanus mpoBoasaT 1mo 7.9.6.

6.2.10 DnexTpuyeckasi POUYHOCTb U30ISALUU

DneKTpruIecKas MPOYHOCTh W3oIsnuH kopiryca Y3UII nomkHa OBITh TOCTATOYHOM C TOYKHU 3PCHUS
YCTOHYMBOCTH K TPOOOIO ¥ 3aIUTHI OT MPSIMOT0 KOHTAaKTa. VcmbITaHWE MPOBOISAT B COOTBETCTBHHU C
7.9.8.

6.2.11 YcTo4nBOCTH K KOPOTKOMY 3aMBIKAHHIO

Y3UII nomKHO MPOBOIUTH TOK KOPOTKOT'O 3aMBIKAHHS IO TEX IOp, TIOKa OHO HE OYJIET OTKIFOUYEHO
6o camum Y3UII, mubo BHYTPEHHHUM MM HapyKHBIM Pa3beIUHUTEIEM CBEPXTOKA, JIMOO 3alIuTOM
OT CBEpPXTOKa. VcrbITaHNe NpOBOJST B COOTBETCTBUH € 7.7.3.

6.2.12 OyHKIIMOHUPOBAHNE UHAUKATOPA COCTOSHUS

Obwue ceederus

[Ipu mpoBeAcHUN THUIOBBIX HCIBITAHUN COCTOSHUE, ITOKAa3hIBAEMOE WHAWKATOPOM (aMH), TOJDKHO
JIaTh SICHOE TIPEJICTABJICHHE O COCTOSIHUU TOW YacTH, C KOTopoil oH (oHm) coemuHeHbl. s Y3UII ¢
MPEe1yCMOTPEHHON MHJIUKALMEH MPOMEXKYTOUHOIO COCTOSIHUA MOCIEIHEE HE CUUTAIOT MOBPEKIECHUEM
naaukatopa. [Ipy Hammamm OoJiee YeM OTHOTO CITOCO0a MHAWKAIIMU COCTOSIHUS, HAIIPUMEDP MECTHOH U
JIUCTAHLIMOHHOW MHIUKALUU, CIEAYET MPOBEPUTh UHIUKALMIO KaXJA0ro TUMa. M3roToBUTENb AOIKEH
MIPEAyCMOTPETh HHPOPMAIIHIO 0 PYHKIIMOHUPOBAHUH WHAUKATOpA U ACHCTBHUAX, IPEATIPHHAMACMBIX B
cly4yae HW3MEHEHHMsS WHIUKALKUW COCTOSHUS. WHIMKAaTop MOXKET COCTOATh U3 [JBYX 4YacTew,
00BCTMHCHHBIX COCAMHUTEIHFHBIM YCTPOHCTBOM, KOTOPOE MOXKET OBITh MEXaHHYCCKHM, ONTHICCKHUM,
3BYKOBBIM, 3JIEKTPOMArHuTHBIM U T. A. OnHy yacTtb 3aMeHsitoT npu 3amene Y3UIIL, u oHa poibkHA
HCIBITHIBAThCS, KaK YKa3aHO Bbille. [Ipyryro yactb He 3aMeHsIoT npu 3ameHe Y3UII, u oHa nomkHa
BBINIOJTHUTD JTOMOJIHUTENLHO HE MeHee 50 onepanuil.

[Ipumeuanue — BozaelicTBUE COCAUHUTEIBHOIO YCTPOICTBA, KOTOPOE NPUBOAUT B ICHCTBUEC HE3AMEHACMYIO
YaCTb MHAUKATOpa COCTOSHUSA, MOXHO UMUTUPOBATH OPYIUM CHOCO6OM, k(S ﬂeﬁCTBHC y3i1a 3aMCHSIEMOM YacTH
VY3UII, HanpuMep OTAENBHBIM 3JIEKTPOMAarHUTOM HIIH IPY>KHHOH.



Ecimm Ha MHIUKAIMIO IPUMEHSIEMOTO THITA UMEETCSI COOTBETCTBYIOIINA CTAHAAPT, TO TPEOOBAHUAM
€ro JOJDKHA YAOBJETBOPSATh HE3aMEHsieMash 4acTb HMHJIUKATOpa COCTOSIHUS, NpPU YCIOBUH, 4YTO
WHIUKATOP OJDKEH OBITh UCTIBITaH S50 oneparysaMu.

6.2.13 M3onsuust MeX1y OTAEIbHBIMU LENSIMU

Ecmu Y3UII conmepXuT Lemnb, JAEKTPUYECKA H30JMPOBAHHYIO OT TJIABHOW LIEMH, WU3FOTOBUTEIH
JIOJDKEH TPEyCMOTPETh HH()OPMAINIO, KACAIOIIYIOCS HW3OJLIIMH MEKIY IEMsIMU W HAMPSHKCHUMH,
BBIAEPKUBAEMBIX HU30JISILUEH, a TAKXKE COCIATHCA HA COOTBETCTBYIOLIME CTAHAAPTHI.

[Mpu mammauu Oonee yeM IBYX MEMeEH U1 KaXI0W KOMOWHAIMK IIeTIeH OJDKHBI OBITH JTaHBI
MOSICHCHHSI.

MBonsauuio 1 3JeKTPUYECKYIO TPOYHOCTh U30JISLUU OTIEIbHBIX LENel ClIelyeT UCIBITATh COrIaCHO
YKa3aHUsIM U3rOTOBUTEIS.

6.3 TpeOoBaHus1 K MeXaHMYECKON YaCTH

Y3UII nomxHBI OBITH CHAOXKEHBI CPEJCTBAMHE JIJISI MOHTaXKa, 0OCCIICUYMBAIOIIUMHI MEXaHUUECKYIO
HAJeKHOCTb. VICIbITaHUsI IPOBOAST B COOTBETCTBUU C 7.9.2.

6.3.1 OO0mmwe moNIOKEHUS

VY3UIl pomkHBI OBITH OCHAIICHBI BBIBOJZAMH B MECTaX, TJC BO3MOXHO 3JCKTPHUUECKOEC
MOJICOEIMHEHUE C IIOMOILBIO:

- 3B)KMMOB C BUHTaMU;

- TaeK;

- BUJIOK;

- pO3ETOK;

- 0O€3BUHTOBBIX 30KHMOB;

- COEIMHEHUH, NPOKAJBIBAIOIINX U30JISILUIO;

- WM IPYTHX YCTPOMCTB TaKou ske I3PPEKTHUBHOCTH.

6.3.2 MexaHu4ecKre COeTMHECHMS

a) BemBomsl momwkHbl mpukperuathes kK Y3UII takum oOpa3zoM, uToOBI OBIIO oOecriedeHo
HEOOXOIMMOE KOHTAKTHOE JABJICHUC IPHU 3aTSATHBAHWU WIH OCTAONCHUH KPETIC)KHBIX BHHTOB IUTH
Omokupyromux raek. [l ocrmaOieHHs KpPEMe)KHBIX BHHTOB WM OJOKHPYIOIIMX TacK MOXKET
MTOHAI0OUTHCS HHCTPYMEHT.

b) Bunkm u mITencenpHBIE PO3CTKA JOIDKHBEI OTBEYaTh TPEOOBAHWSM U COOTBETCTBYIOIIUM
pazaenam 'OCT P 51322.1.

¢) BuHTBL, TOKOBEIYIIINE YaCTH U COCAMHCHUS

1) DnekTpudeckne WM MEXaHWYCCKHE COCTUHCHUS JOJDKHBI BBHIICPKHUBATH MEXaHHMUYCCKHE
Harpy3KH, BO3HUKAIOIINE TPU HOPMaJIbHOW KCIUTYaTall|H.

Buntel, npumensemsle npu MoHTaxke Y3UII Bo BpeMs YCTAaHOBKH, HE JOJDKHBI OBITh
CaMOHapEe3HOT0 THUIIA.

CoO0TBETCTBHE MPOBEPSIOT OCMOTPOM U UCHBITAHUEM corjacHo 7.3.2.1.

2) DNeKTpu4YecKHe COCOUHCHUS JOJDKHBI HMMETh TaKyl0 KOHCTPYKIMIO, YTOOBI KOHTAKTHOE
JIaBJICHHE HE IMEpelaBajioCh Yepe3 M3OJSILMOHHBIA MaTepuall, KpOME KEpaMHKH, CIOJbl WX APYTroro
Marepualia C aHaJOIMYHBIMM XapaKTePUCTUKAMH, €CIM METAUIMYECKHEe YacTh HEIOCTaTOYHO
3IACTUYHBI JJ11 KOMIICHCALIMHY BO3MOXHOM YCAJKU WK PacTeKaHUs U30JSIUMOHHOIO MaTepurara.

COOTBETCTBHE MIPOBEPSIOT OCMOTPOM.

O npuroJHOCTU MaTepuaia CyAsT [0 HEU3MEHHOCTH pa3MEpPOB.

3) ToxoBemymue YacTH W COCIUHCHHWS, BKIIOYAs HMCIOIIMECS YACTH, TpEIHA3HAYCHHBIC IS
3aIIUTHBIX TPOBOIHIKOB, JOJDKHEI OBITH JTHOO

- U3 Mequ, TH00 U3 CIDTaBa, COACPIKAIIETo, Mo KpaitHel mepe, S8 % Memu, s 9acTei, XOIMOAHBIX B
pabodem coctosHUM, WK 50 % Meau A APYrux dacte, Tuoo

- IpYroro Merajia Wi MeTala ¢ MOAXOAALIUM IMOKPBITUEM, HE MEHEE KOPPO3UECTOUKOro, YeM
Me€[lb, 1 UIMEIOLLETO MPUEMIIEMble MEXaHUYECKHE CBONCTBA.

CooTBeTCTBYIOIMKE TPEOOBAHUS W MCIIBITAHUS IS ONPEACIICHUS KOPPO3UECTOMKOCTH HaXOIATCA B
CTalul PAacCMOTPEHHUSA. ODTH TpeOOBaHWS IO3BOJNSAT HCIONB30BATh JPYIHE MaTEepHaibl, HMCIOIINE
COOTBETCTBYIOIINE MOKPBITHSL.

TpeboBaHUsT HACTOAIIECTO IMTyHKTA HE PACIPOCTPAHSIOTCS Ha KOHTAKTHI, AIEKTPOMATHUTHBIC IICITH,
HATrpeBATEIBHBIC DJIEMCHTBI, OWMETAJUTBI, TOKOOTPAaHMYMBAIOIIME MAaTEpHajbl, IIyHTH, YacTH
JJIEKTPOHHBIX YCTPOMCTB, a TAKXKe BUHTHI, TaliKU, BTYJIKH, 32KUMHbBIE TUIACTUHBI U aHAJIOTHYHbIE YACTH
BBIBOJIOB.

d) BuHTOBBIC BEIBOBI IS HAPY>KHBIX TIPOBOTHUKOB

1) BeiBomBI 111 HAPYKHBIX TPOBOJAHUKOB JTOJDKHBI OBITh TAKUMH, YTOOBI MPU MPHUCOSTAHCHHBIX
MIPOBOTHUKAX TaPaHTUPOBATH MOCTOSHHOE HEOOXOIMMOE KOHTAKTHOE JTaBJICHUE.



Takue BBIBOIBI MOTYT OBITH JINOO BTHIYHOTO, JIHOO pe3600BOTO THTIA.

BBIBOIBI TOIKHEI OBITH JITKO JTOCTYITHEI B IPETYCMOTPEHHBIX YCIIOBHUSAX SKCIUTYaTAIINH.

CoO0TBETCTBHE MPOBEPSIOT OCMOTPOM U UCHBITAHUEM cOrIacHo 7.3.2.2.2.

2) CpencrBa s 3aKuMa MPOBOJHUKOB B BBIBOJIAX HE JOJDKHBI MICIIONB30BATHCS IS (DUKCAITIH
JPYTUX KOMIIOHEHTOB, XOTSI OHH MOTYT (DMKCHUPOBATH BEIBOJIBI M TIPETIAITCTBOBATH UX BPAIICHUIO.

CoOO0TBETCTBHE MPOBEPSIOT OCMOTPOM U UCHBITAHUEM 1O 7.3.2.2.2.

3) BeiBOmBI JODKHBI 00JIAAAaTh COOTBETCTBYIOMICH MEXaHMUYECKON MPOYHOCTHIO. BUHTHI M Taliku
JUTSL 3a)KMMa TIPOBOJHUKOB JIOJDKHBI HMMETh MeETpUYecKkyro pe3p0y ISO wmmm nmpyryro pesnOy,
AHAJIOTMYHYIO M0 IIary U MEXaHUYECKON MPOYHOCTH.

CoO0TBETCTBHE MPOBEPSAIOT OCMOTPOM U UCHbITaHUEM 10 7.3.2.1 u 7.3.2.2.

Bpemenno MmoxxHO nctons3oBath pe3s0bl SI, BA, UN, nockoabpKy OHM (haKTHYECKH aHAJIOTHMYHBI 1O
1I1ary 1 MeXaHu4ecKoii mpouHoctu pe3sde ISO.

4) BeIBOIBI JODKHBI UMETh TaKYH0 KOHCTPYKIIWIO, YTOOBI TIPH 3a)KMME MPOBOJAHHUKA HE BBI3BIBATH
€ro MOBPEeXICHUH.

CoOOTBETCTBHE MPOBEPSAIOT OCMOTPOM U UCHBITAHUEM 1O 7.3.2.2.2.

5) BBIBOIBI JOIDKHBI IMETh TAKYHO0 KOHCTPYKIIMIO, YTOOBI TIPOBOAHUK OBUT HAJIC)KHO 323KAT MEXKIY
METaJUIMYECKUMHU MTOBEPXHOCTSIMH.

CoO0TBETCTBHE MIPOBEPSIOT OCMOTPOM U UCHbITaHUSIMU 110 7.3.2.1 1 7.3.2.2.1.

6) BBIBO/IBI TOKHBI IMETh TaKYIO KOHCTPYKITHIO M PACIIONOKEHIE, YTOOBI HU YKECTKUH CIDIONIHOM,
HU CKPYYEHHBI MHOTONPOBOJIOUHBIM MPOBOJHUKM HE MOIJM BBICKOJB3HYTh IPH 3aTATMBAHUU
KpEMNEXXHbIX BUHTOB U TaeK.

JlanHOE TpeOoBaHUE HE OTHOCUTCS K BBIBOAAM I10]] HAKOHCUHHK.

CoOTBETCTBHE IPOBEPSIOT OCMOTPOM M UCTIBITAaHUEM 10 7.3.2.2.3.

7) BBIBOmBI MOMKHBI OBITHh TaK 3aKPEIUICHBI IUIM PACIIONOXKCHBI, YTOOBI TPU 3aTSTUBAHUUA H
0cTa0JIeHUN KPETIe)KHBIX BHHTOB WM TacK BEIBOJBI HE MOTJIM BHIACTh U3 MECT X KPEIUICHUS K
V3UIL

JlanHbIe TpeOOBaHMS HE O3HAYAIOT YTO KOHCTPYKIWS BHIBOJIOB JOJDKHA MCKITIOYATh UX BpAIICHHC
WA CMEMICHUE, OJTHAKO JIF000E MX MepeMEeNICHNEe TOJDKHO OBITh B JOCTATOYHOW CTENCHH OTPaHHYCHO,
9TOOBI HCKITFOYHUTH HECOOTBETCTBUE TPEOOBAHUSAM HACTOSIIECTO CTAHIAPTA.

Jns mpenynpexxneHus ociaabieHus 3aXuMa JOCTaTOYHBIMH CPEACTBAMU CUUTAIOT TPUMCHCHUC
H30JIMPYIOLIEr0 KOMIIAyH/Ia WA CMOJIbI IPU YCIOBUH, YTO:

- 3TU CPEICTBA HE MOABEPratoTCs Harpy3Kam Mpu HOPMaIbHOM dKCILTyaTallui U

- Ha UX 3QPEKTUBHOCTH HE BIHUSIOT TEMIIEPATYPHI, IMEIOIINE MECTO B CaMBIX HEONArOMpPUATHBIX
YCIIOBUSIX, YKa3aHHBIX B HACTOSIILIEM CTaHIApTE.

CoOTBETCTBHE MPOBEPSIOT OCMOTPOM, U3MEPEHUEM U UCHIBITAaHUEM corjacHo 7.3.2.1.

8) BuHTH WwiH TallkW KpEIUICHUs BHIBOIOB, NPCTHA3HAYCHHEBIC IS ITOJCOCAMHCHUS 3alUTHBIX
MIPOBOTHUKOB, JOJDKHEI OBITH CTOMKIMH K CAMOOTBUHYHBAHUIO.

COOTBETCTBHE MIPOBEPSIOT UCIIBITAHUEM BPYUHYIO.

¢) be3BUHTOBEIC BEIBOJIBI JIJIsI BHEIITHUX MTPOBOTHIKOB

1) BeIBOZBI TOMKHBI UMETH TaKYIO0 KOHCTPYKIIUIO, YTOOHI:

- Ka)IbIif TIPOBOJTHUK OBLT 32)KaT OTACTBHO. [IpOBOAHMKN MOACOSTUHSIOT WITH OTCOSTUHSIIOT JINOO
BCE OJHOBPEMEHHO, JTNOO KAXKIBIH IO OTIEINEHOCTH;

- OBITa BO3MOXKHOCTh HAJEKHO 3a)KaTh JFO00C YHCIO MPOBOAHWKOB BIUIOTH O MaKCHMAalbHO
IPEayCMOTPEHHOTO.

CoOTBETCTBHE POBEPSIOT OCMOTPOM M UCIIBITAHUEM COIJIacHO 7.3.3.

2) BBIBOIBI TOKHBI IMETh TaKYFO KOHCTPYKIIUIO, YTOOBI IPH 32)KATHU HE TTOBPEKIATH TIPOBOTHUK.

CoOTBETCTBHE MPOBEPSIIOT OCMOTPOM.

f) CoenuneHuUs, MPOKATBIBAIOIINE H3OJSIINIO, IS BHEITHAX ITPOBOTHIKOB

1) CoenuHeHuUs, TPOKATBIBAOIINE HU30JAIUIO, JOIDKHBI O0CCIICUMBATE HAJACKHOE MEXaHHMUCCKOE
COEAMHEHUE.

CoOTBEeTCTBHE NPOBEPSIIOT OCMOTPOM U UCIIBITaHKEM 1O 7.3.4.

2) BunThI, 0o0ecnieunBarome KOHTAKTHOE JTABJICHUE, HE TOJKHBI HCIOIB30BAThCS IS KPCIUICHHS
JIPYTHX 3JIEMEHTOB, XOTSI OHU MOT'YT yaepxkuBath Y 3UII unu npeaynpexxaaTs ero BpaleHue.

CoOTBETCTBHE MPOBEPSIIOT OCMOTPOM.

3) BuHTHI He TOMKHBI OBITH M3 MATKOTO WITA TOABEPKEHHOT'O TEKYIESCTH METalIa.

CoOTBETCTBHE POBEPSIIOT OCMOTPOM.

6.3.3 Kopposuecrolikue MeTauibl

3aXKUMBI, KpOME TIPIKAMHBIX BHUHTOB, OJOKHUPYIOIIUX TaeK, COCAWHUTEIBHBIX YIOPHBIX IIal0,
MPOBOJIA | T. ., JOJDKHBI OBITH M3 KOPPO3HECTOHKOTO METaIlIa, HAPUMEP MEIH, JIATYHH U T. T. (CM.
I'OCT P 51686.1 uT'OCT P 51686.2).



6.4 TpeGoBaHus K yCJIOBHAM OKPYKaIOUIeH cpeabl

VY3UII B 3aBUCHMOCTH OT KOHCTPYKIHH JIOJDKHBI HAaJISKHO paboTaTh B YCIIOBHSAX OKpYXKaromien
cpensl, cuuTarommxca HopManbHbIMH. CooTBercTBHE mpoBepstoT no 7.9.9. Y3UII mnapyxHOI
YCTaHOBKHM JOJDKHBI MMETh 3AIMTHBIA JKpaH W3 CTEKJa, IIA3ypOBAHHOW KEPAMHUKH WM APYIroro
MOAXOMAIIETO MaTepuaja, YCTOHYMBOTO K YJIBTPa(HOICTOBOMY H3IIyYEHHIO, KOPPO3UM, DPO3UH U
TPEKHUHTY.

Y3UII nomKHBI UMETH TO0CTATOYHBIE PACCTOSHUS YTEUKH 110 TIOBEPXHOCTH M30JISILUH MEXKTY IBYMS
YacTSIMU C Pa3HBIMU ITOTEHIHAIaMH.

6.5 TpedoBanus Ge30nmacHOCTH

VY3UII nomxkHbl OBITH Oe30macHbI MU paboTe B HOPMAIBHBIX YCIOBHSAX JKCIUTyaTalldy COTJIacHO
PEKOMEHAALUSM.

6.5.1 3amuTa OT IPSIMOrO MPUKOCHOBEHUS

Jlannsle TpeOoBanust Kacatorcst poctymHocTH Y3UII, B KOTOPBIX MakcHMallbHOE JUIMTEIIHLHOE
pabouee Hanpspkenue U, mpesbimaer 50 B nepeMeHHOT0 TOKA (JIeWCTBYIOLIEE 3HAUCHHUE).

JUis  3ammThl  OT NPSAMOTO TNPHUKOCHOBEHHS (HEJOCTYIHOCTh 4YacTel, HaXOAAIMXCS IOA
HanpspkeaneM) Y3UIT 1oimKHBI HIMETh TaKyl0 KOHCTPYKLUIO, YTOOBI HENb3sl ObUTO KOCHYTHCS YacTeH,
HaxXoMsAIMXCsl NoJ HampsbkeHueM, korga Y3UII ycTaHoBieH i HpeAnonaraeéMoi 3KCILTyaTalud.
CooTBercTBHE MPOBEPsIOT 0 MeTonuke cornacHo 7.4 'OCT 14254.

V3UIl, xpome HemocTymHbIX (cM. 4.5.2), NOIKHBEI MMETh TaKyl0 KOHCTPYKIHUIO, YTOOBI IIpH
YCTaHOBKE HMX KaK JUIi HOPMaJbHOH SKCILTyaTallMd M MOJACOCAMHEHHBIX K HUM IPOBOAHMKAX 4YacTU
V3UII, naxopsiuecs IOJ HaNpsDKEHWEM, ObUIM Obl HEIOCTYNHBI JaXKe I0Cie HM3BATHS dacTei,
CHMMaeMbIX 0e3 IIOMOIIM HHCTPYMEHTA.

Coo0TBETCTBHE ITPOBEPSIIOT OCMOTPOM H, IPH HEOOXOAUMOCTH, UCIIBITAHUAMH 110 7.4.1.

CoenuHeHre MeXy BBIBOAAMU 3a3€MIICHHS M BCEMU JOCTYIMHBIMU YAaCTSAMU, IPUCOECAUHAEMBIMA K
HUM, JOJDKHO UMETh HU3KOE copoTuBiIeHHe. COOTBETCTBUE MPOBEPSIOT UCHBITAHUEM 110 7.4.2.

6.5.1.1 Mexanuuecxas npounocmeo

Yactn VY3UIl, umerompe OTHOIIEHHE K 3allUTe OT NPSAMOro KOHTaKTa, MOJDKHBI 00JIanaTh
JIOCTaTOYHOM MEXaHWYECKOM MPOUYHOCTEI0. COOTBETCTBUE MPOBEPSIIOT 10 7.9.2.

6.5.1.2 Tennocmoiikocmuo

Yactn VY3UIl, umerompie OTHOIIEHHE K 3allUTe OT NPSAMOro KOHTaKTa, JOJDKHBI 00JIanaTh
JIOCTaTOYHOM TEIIOCTONKOCTBI0. COOTBETCTBUE MPOBEPSIIOT 110 7.9.3.

6.5.1.3 Conpomuenenue uzonsayuu

ConpoTHBICHUE H30JIAIHAN TOKHO OBITh ToCTaTOYHBIM. COOTBETCTBHE MPOBEPSIOT 10 7.9.7.

6.5.2 OrnecToiiKoCTb

W3onupyromue 9acTW KOpIyca JIOJDKHBI  OBITh  JTMOO  HEBOCIUIAMEHSIOIIUMMCS,  JIHOO
caMmo3artyxatoumu. COOTBETCTBHE MPOBEPSIOT 110 7.9.4.

6.5.3 CoOctBeHHast moTpedisieMast MOITHOCTh P,

Jus Y3UII P, cnenyer u3MepsATh IPH MaKCUMalbHOM JUIMTENbHOM pabodeM Hanpspkenun U,
korzaa Y3UII noakiroueHo cormacHo MHCTPYKIUSIM N3TOTOBHUTENSI €3 HAarpy3KH.

6.5.4 Tok yreuku Ipg

Jmnst Y3UII ¢ BeiBonoM PE TOk yTeuku Ipr JOMKEH U3MEPATHCA MPU MAKCUMAJIbHOM AJIUTEIBHOM
pabouyem Hampspkennn U, xorga Y3UII moaximiodeHO COTJIACHO MHCTPYKIMSIM H3TOTOBHTENS 0Oe3
HarpysKu.

6.5.5 XapaxTepucruka BpeMeHHOro nepeHanpspkenns (BITH)

Y3UII nomKHO TOABEPrHYThCS MCHBITAHUIO 1O 7.7.6 g 3amaHHOTO (HBIX) 3Ha4YeHus (u) Ur
LENIBI0 ONPEJENEHUs] COOTBETCTBHS KPUTEPUSIM, onucaHHbIM B 7.7.6.2. Ecim U, > Uy, ucneiTaHue He
npoBoAT. KomOuHammm wucnbiTaTeIbHOr0 HanpspkeHust Ur M BpeMEHH TOJlauyl €ro fr JTOJDKHBI OBITh
ykazanel wusrorosureneM. Cormacuo I'OCT P 50571.26 npumeHsroT 3HAaueHMs, YKa3aHHBIE B
NIpWIIOKeHNH B; TeM He MeHee MOTyT ObITh yKa3aHbI M JOIIOJHNATEIbHbIE KOMONHAIIMH.

HpI/IMC'{aHI/Ie — I[aHHaSI XapaKTCPUCTHUKA HC YYUTHIBACT BO3SMOKXHOCTH BO3SHUKHOBCHUS CKAYKOB HAIPSKCHUA
B cBs3u ¢ BITH.

6.6 JlononHuTe/IbHbIE TPeOOBAHUA K MCHBITAHUSM ABYXBBOAHbIX Y3UII M 01HOBBOIHBIX
Y3MUII ¢ pa3aejibHBIMU BBOAHBIM U BHIBOJAHBIM BbIBOJAAMHU

6.6.1 PerynupoBaHue HaNpsKEHUS

PerynupoBanvie HampsHKEHHS TOJDKHO OBITH YKa3aHO M3TOTOBHUTENECM, W WCIBITAHUS MPOBOMSAT IO
7.8.1.

6.6.2 HoMMHaNBHBINA TOK HATPY3KH [,



HomuHaneHBI TOK Harpy3KH JOJDKEH OBITh YKa3aH WM3TOTOBUTENEM, M HCIIBITAHUSI MPOBOMAT IO
7.8.2.

6.6.3 CriocoOHOCTH BBIJICP)KUBATh IIEPEHAINPSDKEHNE CO CTOPOHBI HAarpy3KH

Korna n3roroBurens yka3blBaeT 3HaAUCHHE NepeHanpsbkeHns, Beiaepxkusaemoe Y 3UII co cropons
Harpy3KH, TO IOCIIEJHIOKO CIeNyeT UCIBITaTh 110 7.8.4.

7 TunoBble HCILITAHUS

TunoBsle UCIBITAHKS BEIIONHSIOT HA TPEX 00pa3max Mo Ka)IOMY IMKITY UCIBITAaHUH, KaK YKa3aHO
B Tabmuie 2.

Ecmn Bce 00pa3isl BBIICPKANIHM BCE WCIBITAHWS, 3HAUYMT KOHCTpykmms Y3UII cooTBeTcTBYeT
MIPEIBSBISAEMBIM TPeOOBaHUSAM. DTH 00pa3lbl MOTYT OBITH WCIIONE30BAHBI B MOCICAYIOMIUX ITUKIAX
WCTIBITAHNH TI0 YCMOTPEHHIO H3TOTOBUTENS. B cirydae, ecim oOpaser He BhIIepKall IUKIIa UCIIBITAHNH,
WX CJIeTyeT MOBTOPUTh Ha TPEX HOBBIX 00pasliaX, W Ha 3TOT pa3 HU OAWH 00pa3el He IOJKCH OBITh
0TOpaKoBaH.

Ecmn Y3UII B OCHOBHOM COOTBETCTBYET TPeOOBaHUSAM CTaHAApTa Ha W3JEIUE, B KOTOPOM OHO
YCTaHOBIICHO, TO JOIYCKAeTCS WCIIONB30BaTh TPEOOBAHMS ITOTO CTaHAApTa, UCKIIoYas (QyHKImMu
Y3UIL

7.1 O01ue yca0BUS UCTILITAHUI

Ecnu He ykazaHO WHOE, TO CIIEAYET MOIh30BATHCA METOIUKOH ncbITanmii mo MOK 61180-1 [3].

Mownrax Y3UII u snekTpuueckue COeTUHEHUS BBIMOIHAIOT 10 MHCTPYKIUSM U3TOTOBUTEIIS.

HcnpiTanre MpoBOIAT HAa OTKPBHITOM BO3IyXE MPH TEMIIEpaType OKpyKaromiero Bo3ayxa (20 £ 15)
°C, eciu He yKa3aHO HHOE.

[pu ucnerrannu Y3UIIL co BCTpOSHHBIME KaOEISIMHU TIOCIICTHUE TI0 BCEH UTMHE CYUTAIOT YacThIO
ucneityemoro Y 3UIL.

Bo Bpewms uctbiTanus obcnyxxuBanue win pazoopka Y3UII ve nomyckarorcs. [Ipu HeobxoaumocTn
Bce pazpemuauTend Y3UIl momkHBl OBITH MOJOOpaHBI ¥ TIOACOCHMHEHBI, KaK TOTO TpeOyeT
naroropurens. s Y3UIL, wumerommx 3ammurty Oonmee oxHoro Buzma (cM 3.7), uid KOTOPBIX
M3TOTOBUTENHF 0003HAYMIT YPOBECH HATIPSHKCHUS 3aIUTHI, UCIIBITAHUS CIICAYET IPOBOIUTH JIISI 3aIUTHI
KXXJIOTO BHJA C TapaMeTpaMu, YKa3aHHBIMHU H3TOTOBHUTEIIEM, KaXIbI pa3 Ha HOBBIX oOpasmax. s
Tpex(ha3HbIX YCTPOHCTB, B KOTOPHIX 3aIUTHBIA KOMITOHCHT 3JCKTPOCXEMBI WACHTHUYCH IS 3aIUTHI
JTAHHOTO BHJIa, HCIIBITAHUE KaXKION U3 TpeX (a3 3aMCHSCT HCITBITAaHUE TPEX 00pa3IioB.

Cnenyer y4uTBIBaTh, YTO JJISi HMMIYJIbCHBIX HCHBITAHUM M M3MEPEHUH Ba)KHA MPAaBUIBHO
BEIOpaHHAs METOMWKA WCHBITaHWH. [Ipyn McHbITaHUM TpeOyeTcs TapaHTHUS B OTHONICHWHA TOYHOCTHU
3aIMCH 3HAYCHHM.

Ecnmu m3roroBuTeneM ycTaHOBIICHBI pa3Hble TpeOoBaHMs Ui pazbenunurencii Y3UII nHapyxHON
YCTaHOBKH B 3aBUCHUMOCTH OT OXHJIA€MOI'0 TOKa KOPOTKOIO 3aMbIKAHUSI CUCTEMBbI MUTAHUS, TOJIKHBI
OBITH BBIMTOJIHCHBI BCE COOTBETCTBYIOIIME IWKIBI MCTIBITAHUHN IS KaKIOW KOMOHWHAITMH TPeOyeMBIX
pasveaunurenein Y3UII cornacHo 0xugaeMbIM TOKaM KOPOTKOT'O 3aMbIKaHHUS .

7.1.1 Ucneltanue knacca I nMIylIbCHBIM TOKOM

HcnelTanne UMITYIbCHBIM TOKOM [}, OIIPENEISAETCA €ro MapaMeTpaMy: MUKOBBIM 3HAYCHUEM Ipeqr U
3apanoM (. McnblTaTenbHbI UMITYIbCHBIA TOK JODKEH AOCTHYb 3HaueHus [,,/Q B TeueHue 10 mc.
Tunwynast popMa BOJNHBL, PH KOTOPOH MOTYT OBITH JOCTUTHYTHI ITApaMeTPHl Mo Tadiuie 3, — 3TO
(¢bopMa BOJHBI OIHOIIOIIOCHOT'O HWMITYJILCHOTO TOKa. YienbHas dHeprust (W/K) paccumrana mocie
UCTIBITAHUS.



Tab6muma 2 — TpeboBaHUS K THITOBEIM HCITBITAHHUSIM

Hukn Bun ucnbitanust  [[1yHKT Kitacchl ncnpiTaHuil o BUJaM UCTIOJIHEHUS
HCIIBI- HApY)KHOE | BHYTPCHHEE | TOCTYITHOE |HeJOCTYITHOE| CTAIMOHAPHOE | ITepeHOCHOE
TaHUH DI 1 {m(or| o) r|m|jar| | o a1 ||l
1 Unentudpukamms  u|7.2
MapKHUPOBKa 721 | X|x|[x|x|[x|x|[x|[x|[x]|x|x]|x|[x]| X | x [x]|x]|X
7.2.2
BoiBoabl u|7.3
. x| x|x|[x|[x|x|x|x|[x|[x|[x]|x|x| X | x|x|[x]xXx
3ammra ot mpsimoro|7.4
KOHTAaKTa 7.4.1 X[x| x[x|x]|x x| X | x| x|[x]|x
7.4.2
2 |Asmepenue 752 | x| x X | X X | X X | X x| X X | X
MPENEIbHOTO 753 | x| x X | x X | x X | x x| X X | x
e 7.5.4 X X X X X X
3 IIpensapurensnoe  |7.6.2
UCTIBITaHUE,
CKBO3HO# TOK (ecn x| x| x|[x|[x|x|x|x|[x|[x|[x]|x|x]| x| x|x|[x]X
HE YKa3aH)
IIpensapurensHoe |7.6.4
HCIbITARIe X | x X | X X | X X | X x| x X | X
Ucnbitanue B|7.6.5 | x | x X | x X | x X | x X | x X | x
pabouem pexnme 7.6.7 X X X X X
VcnpITanus, MpOBOAMMBIC TIO COTTIACOBAHUIO C TIOTPEOHUTEIeM
4 Hononuurenbusie  |7.8
WCTIBITAHUS JUTS
JBYBBOAHBIX Y3UII
Onpenenenue 7.8.1
peTyarpoBaHUSA
HATIPSDKCHUS
Homunaneneiit  tok|7.8.2
HaATPy3KH
5 Ucnbitanus 7.7
pa3beIUHATEIIS
Ucnbitanus B|7.6
paboueM pexnme
TepMocTOHKOCTB 7.7.2.1
TepmocrabuipHOCTb [7.7.2.2
YcroluuBocTh k|7.7.3
KOPOTKOMY
3aMBIKaHHIO
Iospexaenne mpu|7.7.4
BITH
XapakTepucTuka 7.7.6
BITH
6 Hononuurensusle 7.9
WCTIBITAHUS
I'ubxue xabenu 7.9.1
Mexanuueckas 7.9.2
MIPOYHOCTH
TennocTolKkocTh 7.9.3
OrHecToNKOCTh 7.9.4
Bozgymneie 3a3opsr |7.9.5
Tpekunrocroiikocts |7.9.6
ComnporusiieHue 7.9.7
H30JISAIUH
OnekTpuieckas 7.9.8

MPOYHOCTb U30JIAINN




WcnreiTanne Ha|7.9.9
BO3JICHCTBHE
OKpYXKalouen cpeibl

HpI/IMC'{aHI/Ie — 3HaK «X» 03HA4acT, YTO UCTIBITAHUS NPOBOISAT.




Tabmuna 3 — Ilapamerpsr uctisitanust Y 3UII knacca 1

ITHKOBBII TOK Jear, KA 3apsn O, A-c (B redenne 10 mc)
20 10,0
10 5,0
5 2,5
2 1,0
1 0,5
IMpumewanne — Ecnam 3Ha4eHHS OTIMYAIOTCS OT JAHHBIX B Tabnwie 3, COOTHOMIEHWE MEXAY l,eqr B Q)

BeIYUCIAIOT 110 popmyne O = 0,5 1 eu

3HaueHUs TOKA [,qq U 3apsana Q uMerot gomyck + 10 %.

7.1.2 Ucneitanus Y 3UII knaccos I u II HoMUHAIBHBIM pa3psIHBIM TOKOM

Crannmaptaas ¢opma BonHbl 8/20. Jlomyckn Ha (opMy BOJHBI TOKa (IIMKOBOE 3HAYEHHE, BPEMs
(poHTa U TOMYBOMHEI) ... £ 10 %.

Jlomyckarorcsi HeOomnblIMe KoJIEOaHWS WM OTKIOHEHHS OT YCTAHOBJIGHHOTO 3HA4YeHUS IIpU
YCJIOBHM, YTO aMIUIUTYJa JI000ro KonebaHWs He MpeBbImaeT 5 % oT mukoBoro 3HadeHus. Jloboe
N3MEHEHHE TIOJSIPHOCTH T10CJIE TaJeHUsl TOKa JI0 Hyls JODKHO ObITh He Oonee 20 % OT MHKOBOTO
3HAYCHUSI.

Jl1s IByBBOZHBIX YCTPOWCTB 3HAUCHHE M3MEHEHHS HOJISIPHOCTH JOJDKHO OBITH MeHee 5 %, 4yToObI
HE MOBJIUATH HA PE3YJIbTAaT H3MEPEHUS IPENEIBHOrO HAIPSKECHUS.

W3mepenue 3HaueHus Toka, npoxoaduiero uepe3 ¥ 3UII, nomkHO BRIMOIHATHCA ¢ TOYHOCTBHIO 0 £3
%.

7.1.3 Ucneiranue Y 3UII knaccos I u I uMmynsCHBIM HanpsbKeHHEM

CrannmaptHass ¢opMa BOJHBI HampspkeHust cocrasisier 1,2/50. Jlomyckm Ha (opMy BOJIHBI
HANPSDKEHUS CIEYIOIIHUE:

- IMKOBOE 3Ha4YeHue ... £3 %

- Bpems ¢poHTa ... =30 %

- BpeMs MOJTyBOJIHEI ... = 20 %

Konebanns ninm OTKIIOHEHHS OT YCTAaHOBJICHHOTO 3HAYEHHSI MOT'YT IIPON30UTH Ha MHUKE UMITYIIbCA.
Ecmu gacrora Takmx komebanuii cbime 500 k[l WM AJIUTENFHOCT OTKIOHEHHS MeHee | MKC, ¢
LEJIBIO IIPOBEACHUS N3MEPEHUN BBIUEPUHUBAETCS KpHUBas 3HAYECHUI, U TOrja MaKCUMallbHasl aMILIUTYya
9TOM KpUBOW ONPENEIUT MMKOBOE 3HAYEHUE UCIIBITATEIbHOIO HAIIPSIKEHNUS .

Wzmepenne HampspkeHus: Ha BeiBomax Y3UII criemyer mpoBoauTh ¢ TOYHOCTBIO 70 + 3 %.
W3mepurenbHble TPHOOPHI JOIKHBI IMETh IPeebHYIO IINPHUHY TOJIO0CH 4acTOT He MeHee 25 mI1, a
OTKJIOHEHHE OT YCTAaHOBJICHHOT'O 3HAUYEHHMS IOJKHO OBITH MeHee 3 %.

Tok KOPOTKOTO 3aMBIKaHHsl HCIIBITATENBHOTO T'eHepaTopa JOJKEH cocTaBisiTh meHee 20 % ot
HOMUHAJIBHOTO Pa3psAHOro Toka ucnbityemoro Y3UIL.

7.1.4 Ucnertanne Y3UII knacca 111 komOnHIpOBaHHOM BOIHOM

CraHgapTHBII MMIYJIBC T'€HEpaTopa KOMOWMHHMPOBAHHON BOJIHBI XapaKTEPH3YEeTCsl BBIXOIHBIM
HANPSDKEHUEM B YCIOBUSAX PA30MKHYTOH LIEMU U BBIXOJHBIM TOKOM B YCIOBHUSIX KOPOTKOT'O 3aMBIKAHHUS.
Hampspkenue pa3oMKHYTOH Ieny JTOJDKHO MMeETh BpeMsi ¢ppoHTa 1,2 MKC M Bpems moiy nepuona 50
MKC. TOK KOPOTKOT0 3aMBbIKaHUsI JJOJKEH UMETh BpeMsl (ppoHTa 8 MKC U BpeMs nomyneprona 20 MKc.

Jlormyckn Ha HaIpsKEHHE B COCTOSHUM Pa30OMKHYTOH nenu U, clieayromue:

- MIKOBOE 3HAa4YeHHe ... =3 %

- Bpems ponTa ... =30 %

- BpeMms nomiynepuona ... + 20 %

Crnenyronye 3Ha4eHNS M3MEPSIIOT Ha TeHepaTope 0e3 pa3Bs3bIBAIOIEro (GHIbTpa.

OTKIOHEHHE HANpsDKEHHST OT YCTAHOBJIGHHOTO 3HAUYCHUS WIM KOJeOaHUs B OOJIACTH TIHKA
UMITYJIbCa JIONYCTHMBI TIPH YCIOBHH, YTO aMIUIUTYyZa €AWHUYHOTO IMKA cocTaBisieT MeHee 5 % oT
ITMKOBOTO 3HAa4YeHHA. B OOBIMYHO NMpPUMEHSEMBIX LEISIX UMITYJbCHOTO IeHepaTtopa KojeOaHus B 3TOU
yacTH (pPOHTA BOJIHBI, BO BpeMsI KOTOPBIX HampspkeHue He npesbimaeT 90 % MuKoBOro 3HaYEHHS, KaKk
MIPAaBUJIO, HE OKA3bIBAIOT CYIIECTBEHHOTO BIIMSHUS HA PE3yJIbTAThl UCIIBITAHUM, U TAKUM 00pa3oM UMH
MOXHO npeHeOpeyb. PopMa BOIHBI HANIPSHKEHUS JOJDKHA OBITh, B OCHOBHOM, OJJHOHAIIPaBJICHHOM.

Jlomycku Ha TOK KOPOTKOT'O 3aMbIKaHuUs (ITMKOBOE 3HaYECHHE, BpeMsl ()pPOHTA U MOMYBOIHBI) + 10 %.

OTKJIOHEHHE TOKA OT YCTAHOBJIIGHHOTO 3HAYCHHWs WM KOJIeOaHWs OIYCTHMBI IPH YCJIOBHH, YTO
BEIMYMHA €IMHUYHOTO IMKOBOTO 3HAYCHUsI Ha MMMKE GOPMBI BOJHEI MeHee 5 % OT MMKOBOTO 3HAYCHUSL.
JIroboe M3MeHeHne MONSIPHOCTH TOCTIE MaIeHNs TOKA 10 HyJs JOJDKHO ObITh MeHee 20 % OT MMKOBOro
3HAYCHUS.

Jlyisl TBYBBOJHBIX YCTPOWCTB 3HAUCHWE M3MEHEHHMS MOJIIPHOCTH TOKa JOJDKHO OBITH MeHee 5 %5,




9TOOBI HE OKA3BIBAThH BIUSHUS HA H3MEPCHHUE MPECIEHOTO HATPSKCHUS .

OUKTUBHBIA WMIICIAHC TeHepaTopa IOJDKeH ObITh HoMHHaNbHO 2 Owm. Ilo ompeneneHwmro,
(OUKTHBHEIA UMITEAHC — 3TO OTHOIICHHE MTUKOBOTO 3HAYCHHUS HATIPSHKCHUS Pa3oMKHYTOH nenn U, K
[IMKOBOMY 3HaYEHHIO TOKA KOPOTKOI'O 3aMbIKaHUS /..

MakcuMasnpHble 3HAYEHUS] MHKOBOI'O HAMpPSDKEHUS pa3oMKHYTOM uenu U,. U NUKOBOrO TOKa
KOpOoTKOro 3ambikanust I, — coorBerctBeHHO 20 kB m 10 kA. Ecnu 3HayeHus BbIlE, CIEAYyET
MIPOBOAMTH UCIIbITaHus Kiacca II.

B cootBerctBuM ¢ pucyHkoM | mim 2 B cXeMy BBOIST pa3Bs3bIBalOIMi (0OpaTHBIN) (GUILTP.
Takyto cxemy LeNH NPUMEHSIOT TOJBKO MPHU ONPEACTEHUN U3MEPSEMOro NPEIeIbHOI0 HaMpPSHKEHUS
V3UII.

Tabmumna 4 — Jlonycku Ha nmapaMeTps! (popMbl BoHBI ipH uenbitannu Y 3UIT kiacca 111

ITapameTp BOJHBI Hanpsokenune pazomknyTol nemu U, | TOk KOpOTKOro 3aMbIKaHUs g,
ITnkoBbIe 3HAYEHUS +3% U,. 20M£10%
Bpewms gpponTa, MKc 1,2 +30% 8+ 10%

Bpemst nonynepuona, MKC 50+20% 20 + 10%

[Tpnmedanne — B Ta0iuie ydTeHbl BIUSHAS Pa3BI3bIBAIONIEr0 GrIbTpa.

Jomyckn Ha mapaMeTpsl (JOpPMbI BOJIHBI, YKa3aHHbIE B TaOnuile 4, cieayeT y4uThIBaThb HA BBOJIE,
rne noncoenuaeHo Y3UIL, B memnsix, mokasaHHbIX Ha pucyHkax | u 2. Ilpu mpoBepke (OpMBI BOIHBI
HMMIEIAHC CETH UMUTUPYIOT IyTeM coeAuHeHMs npoBoHuKoB L, N u PE.

FeneparTop KoMBUHK-
POBAHHOW BONHLI

Pa3psaweaiui hvunetp
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Pucynox 1 — Ipumep pasBs3biBaroniero GpuibTpa a1 oqHOha3HOH CeTH

FeHepaTop kKOMBKHK-
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Pucynox 2 — Ipumep passsi3piBaroniero GpuibTpa aist TpexdasHoi ceTi

7.2 UnenTndukanus 1 MApKHPOBKA

7.2.1 IIpoBepka nAESHTUPHUKAIIMN 1 MAPKUPOBKH

[TpoBepKy HACHTUPUKAINHA U MAPKHPOBKH OCYIIECTBISIFOT OCMOTPOM COTJIacHO TpeboBaHMsM 6.1.1
n6.1.2.

7.2.2 WcnelTaHle HECTUPAEMOCTU MAPKUPOBKU

JlaHHOE HUCHBITAHHE NPOBOIAT JUIl MapKUPOBKH BCEX THIIOB, 332 UCKJIIOYEHHEM BBINOJIHEHHON
TUCHEHUEM, IITAMIIOBKOI U IPaBUPOBAHUEM.

HcneiTanne npoBOAAT NPOTUPAHUEM MAapKUPOBKM BPYYHYIO B TE€YEHHE 15C KyCOYKOM BarThl,
CMOYCHHBIM BOJIOM, U elle B Te4eHHe 15 ¢ KyCOYKOM BaThl, CMOYEHHBIM B aH(aTHIECKOM I'eKCaHOBOM



pactBopuTene (C coaepkaHWeM apomMaThdeckux BemiectB He Oomee 0,1 % or oOwvema, ¢
KaypHOYTAHOIOBBIM YHCIIOM 29, HAYaIbHOM TOUKOi Kunenus 65 °C u miotHocTho 0,68 r/em’).
[Mocie nucnpITaHUSE MAPKUPOBKA JIOJDKHA OBITH JIETKOUYNTAEMOH.

7.3 BbIBOABI M COeUHEHUSI

[IpoBepky BCTPOCHHBIX BHIBOAOB M UX COOTBETCTBHUE MPEIBSABISIEMBIM TPEOOBAHUSM TPOBOIST IO
7.3.1.

7.3.1 OOmue ycnoBHs UCTIBITAHUI

Y3UIl ycTaHaBIMBAIOT MO PEKOMCHIAIMSM HW3TOTOBUTEIA W 3AIUIIAIOT OT HEOIArOMpHSATHBIX
BHCIIHUX BO3/ICHCTBHN (HATPEBAHUS WM OXJIAXKICHUS).

Ecmn He ykazano unoe, k BoiBogaM Y3UII (Tpu oOpasta Kakmoi KOHCTPYKIMH) ITOACOEAHHSIOT
MIPOBOJHUKN B COOTBETCTBHM C TaOmureil 6 (A JBYXBBOAHBIX YCTPOWCTB W OTHOBBOJHBIX C
pa3IenpHBIM BBOJOM W BBIBOJIOM) W WHCTPYKIMEH H3TOTOBHTENS (U1 OCTaIbHBIX OJHOBBOIHEIX
ycrpoiicTB), 3akpemiiior Y3UII Ha mepeBsHHOM ngocke TommuHON 20 MM, OKpamieHHOW MaTOBOU
4yepHOH Kpackoil. Cioco0 KperuieHus TOJDKEH COOTBETCTBOBATH TPEOOBAHMSM, KACAIOIIMMCS CPEICTB
MOHTaKa, PEKOMEHOBAHHBIX U3TOTOBUTEIIEM.

Opnako Y3UII, ucnsiTeiBaemble 1o kiaccy I, u oqHoBBogubie Y3UII, ucnbIThiBaeMble MO KIAcCy
I, ¢ HOMUHATBFHBIM pa3pSTHBIM TOKOM 5 KA u 0Oolee, JOJKHBI OBITH CIIOCOOHBI K IMOJCOCIMHCHHUIO
IIPOBOIHUKOB CEYCHHEM He Gonee 4 My,

Bo Bpems uctisiTanms 00CITy>)KUBaHUE WK pa30opka oOpasna He JOIMyCKacTCs.

7.3.2 Pe3p00BBIC BBIBOIIBI

7.3.2.1 Ucnvimanue HadedcHocmu UHMOG, MOKO0BeOYUWUX YaACMell U COeOUHEeHULL

COOTBETCTBHE NPOBEPSIIOT OCMOTPOM, a Uil BUHTOB, NpPEIHA3HAYEHHBIX I MOACOEIUHEHUS
mpoBogHUKOB K Y 3UII, cnenyronum UCIbITAHHEM.

BuHTHI 3aTATHBAOT U OCTA0NSIOT:

- IECATh pa3 — JUI BUHTOB C Pe3b00ii M3 U3OJSAIMOHHOTO MaTepHaia;

- ISITh pa3 — BO BCEX OCTAJIbHBIX CITy4asix.

BunTHI W raiiku ¢ pe3p00i U3 U3ONSAIMOHHOTO MaTepraia KaxIblii pa3 IMOTHOCTRI0 CHUMAIOT U
BCTaBJISIOT BHOBB, €CJIM 3TO MO3BOJISIET KOHCTPYKLIMS BUHTA.

HcnpiTanus IpoBOAT P TTOMOIIH YAOOHOH HCITBITATEIBHON OTBEPTKH WM KIFOYA, TPUKIIAIBIBAS
BpaIaonmid MOMEHT TI0 Ta0uIe 5.

BUHTEI TOIDKHEI 3aTSTUBATHCS TUIABHO.

Kaxxaprit pa3 mpu ocnabieHAN BUHTA TIPOBOJIHUK CHIMAFOT.

Ta6J’II/IHa 5— I[I/IaMeTpLI pe31>6},1 BUHTOB U NPUKJIAABIBACMBIC BPpAIAOIINEC MOMCHTBI

HomunaneHslil uamerp pe3n0bl, MM Bpamaronmii moment, H-M 14 knaccos

I 11 111

Ho 2,8 0,20 0,4 0,4
Cs. 2,8 10 3,0 0,25 0,5 0,5
» 3,0 » 3,2 0,30 0,6 0,6
»3,2»3,6 0,40 0,8 0,8
» 3,6 »4,1 0,70 1,2 1,2
» 4,1 »4,7 0,80 1,8 1,8
»4,7»5,3 0,80 2,0 2,0
» 5,3 » 6,0 1,20 2,5 3,0
» 6,0 » 8,0 2,50 3,5 6,0
» 8,0 » 10,0 — 4,0 10,0

3navenus rpadel I oTHoOcsTCS K BHHTAM 0€3 TOJNOBOK, €CJIM BHMHTBHI, OyIydd 3aTSHYTHI, He
BBICTYIAIOT U3 OTBEPCTHS; OHU TAK)KE KacaloTCsl IPYTUX BUHTOB, KOTOPHIE HE MOTYT OBITh 3aTSHYTHI C
TIOMOIIIBIO OTBEPTKH C pPa3MepoM Jie3BHsi Oojiee qruaMeTpa BUHTA.

3nauenus rpadsr I oTHOCATCS K BUHTaM, 3aTSATMBAEMBIM OTBEPTKOH.

3navenus rpader I oTHOCATCS K BUHTaM M raiikam, 3aTSTMBa€MbIM WHBIM HHCTPYMEHTOM.

Eciu BUHT UMEET MECTUTPAaHHYIO FOJIOBKY CO LHUTUIEM AJIS 3aTATMBAHUS OTBEPTKON M 3HAUYCHUS B
rpadax I u Il pazHble, ncnbITaHKs TPOBOAAT JBAXKABI, IPUKIIAABIBAS K OJHOMY 00pasily BpallaroIlni
MOMEHT, yka3zaHHbIA B rpade III, k rojoBke BHHTA, a K JpyroMmy oOpasily — MOMEHT, yKa3aHHbIH B
rpade I, c momonipro orBepTku. Ecim 3nauenns B rpadax II u I onuHAKOBEI, TPOBOASAT HCHBITAHUE C
HCIOJIB30BAaHHEM TOJNBKO OTBEPTKU.

Bo BpeMmsi ucnbITaHus pe3bOOBBIE COEOMHEHMS HE JIOJDKHBI OCIAOMSATHCS M HE JIOJDKHO OBITh




MTOBPEKJICHNH, TAKUX KaK MOJOMKAa BHHTA, IIUTHAICB TOJIOBKHU, PE3BObI, a0 WM CKOO, BIHMSIONINX Ha
JanbHEeNIyto skcutyatanuoo Y 3UIL.

Kpome Toro, He MOMKHBI OBITH MOBPEXKICHBI OOONOYKH ¥ KPBHIIKA. COOTBETCTBHE IPOBEPSIOT
OCMOTPOM.

7.3.2.2 IIpogepka HadescHOCmu 66180008 01 BHEUIHUX NPOBOOHUKOB

CoOOTBETCTBUE MIPOBEPSIOT OCMOTPOM U UCHBITAHUEM corjacHo 7.3.2.2.1—7.3.2.2.3.

HcnpiTanns TMPOBOAAT € TOMOIIBI0 COOTBETCTBYIOIICH OTBEPTKH WM KIIOYA, TPHKIAIBIBAS
BpaIIaronrid MOMEHT TI0 Ta0uIe 5.

7.3.2.2.1 BeIBOABI OCHAIAIOT MEIHBIME ITPOBOTHUKAMH HAUMCHBIIECTO WIIH HAMOOJBINETO CCUCHHUIA,
yKa3aHHBIX B 7.3.1, CIDIONIHBIMYU WITH CKPYYCHHBIMH, YTO HarOOJIee HeOIarompusTHO.

[IpoBOMHHK BBOASAT B BEIBOJ HA MHHUMAIILHOE YKAa3aHHOE PACCTOSHUE WJIH, €CIIM OHO HE YKa3aHo,
TO JI0 T€X IOp, MOKAa OH HE BBICTYIUT C TPOTHUBOIOJIOKHOW CTOPOHBEI M HE 3aiiMET IOJIOKEHHUE,
HauOoIee ONArONpPUSATHOE TS BRICKAITE3BIBAHHS.

Tabnuia 6 — CeyeHust MOACOCAMHACMBIX MEIHBIX MPOBOJHHUKOB IS BHIBOJOB PE3bOOBOr0
0e3pe3b00BOTO THIIOB

MakcHMaJbHBIH JUTATEIBHBIN TOK HomunaneHoe ceueHue noacoeinHsIeMbIX POBOAHUKOB
Harpy3KH Juist AByXBBOAHbBIX ¥Y3UII (eaMHCTBEHHBIH TPOBOJTHHK)
win ofHOBBOIHBIX Y3UII ¢ Ceuenne o ISO, Mm” Pasmep B cucreme AWG”
pa3IeTbpHBIMU BBOJHBIME U
BBIBOIHBIMH BHIBOZAMH ), A
Jo 13 Ot 1,0 m0 2,5 Ot 18 mo 14
Cs. 13 10 16 » 1,0 » 4,0 » 18 » 12
» 16 » 25 » 1,5» 6,0 » 16 » 10
»25» 32 »2,5» 10,0 » 14 » 8
» 32 » 50 » 4,0 » 16,0 »12»6
» 50 » 80 » 10,0 » 25,0 »8&»3
» 80 » 100 » 16,0 » 35,0 »6» 2
» 100 » 125 » 25,0 » 50,0 »4n»l

D" Cornacuo TpeOOBaHUIO IS HOMHHAJIBHBIX TOKOB O 50 A BKIIOY. B BBIBOJAX IOJDKHBI 3a)KUMATHCS
MIPOBOIHUKH, a TAK)Ke CKPYUCHHBIC KECTKUE TPOBOIHUKH; JOIMYCKAETCS MPUMEHEHHE THOKUX TIPOBOJHUKOB. Tem
HE MEHee JOMYCKAaeTCs, YTOOBI BBIBOBI IJISi IPOBOMHHUKOB cedueHueM ot 1,0 mo 6,0 MM MpeHa3HAYAINCh IS
32)KMMa TOJIEKO CIUTONTHBIX TIPOBOTHHUKOB.

2 AWC (AMepHKaHCKHIT COPTAMEHT IPOBOJOB) — CHCTEMa HACHTH(DUKAIH IPOBOIOB, 3HAUCHIS JUAMETPOB
KOTOPBIX HAXOJSITCSI B TEOMETPUUECKOI ITporpecchy Mex Iy pasmepamu 36 u 0000.

BuHTBI KperuieHusl 3aTATMBAIOT BpAIAIOIIMM  MOMEHTOM, paBHBIM 2/3 OT yKa3aHHBIX B
COOTBETCTBYIOIIEH rpade Tadiup! 5.

3areM KaxkIplii IPOBOJHUK ITO/IBEPTalOT PACTSDKEHHIO YCHIIMEM, YKa3aHHBIM B Tabimie 7. Ycuime
TIPUKJIAJIBIBAIOT O€3 PHIBKOB B T€UCHHE | MUH B HAIIPABJICHUH OCH IIPOBOHHKA.

Tabnuna 7 — Ycumnme pacTspkeHus

CeueHne NpoBOJTHUKA, MM Jo4 Jo 6 Jo 10 Jo 16 Jo 50

Yeunue, H 50 60 80 90 100

Bo Bpemst ucnbITaHusi NPOBOAHUK HE TOJKEH 3HAYUTENBHO CMEIATHCS B BHIBOJIE.

7.3.2.2.2 B BBIBOIIBI BCTaBJISIOT MEIHBIC MPOBOMHUKN HAWMMEHBIICTO WIIM HAUOOJBINErO CCYCHUA,
yKa3aHHBIX B 7.3.1, CIUIONIHBIC WM CKPYYCHHBIC, YTO HamOoJee HeOIAronpHiATHO, BUHTHI KPCIDICHUS
3aTATHBAIOT BPAIIAIOIIAM MOMEHTOM, PaBHBIM 2/3 OT yKa3aHHBIX B COOTBETCTBYIOIICH rpade TaOIuIIbI
5. 3aTeM BUHTHI OCIAOJSIOT, 32KaTYIO YacTh IPOBOIHUKA U3BJICKAIOT U3 BEIBOAA U OCMATPUBAIOT.

[IpoBOAHMKY HE TOJKHBI UMETh HU YPE3MEPHBIX MOBPEKACHUN, HU pa30pBaHHBIX KU

[TpoBOTHHUKY CUUTAIOT YPE3MEPHO IMOBPESKICHHBIMH, €CIIH OHH HMMEIOT TIIyOOKHE WM OCTPEIC
IOpE3HI.

Bo BpeMst ucTibITaHUS BRIBOJIBI HE JIOJDKHEI OCIAONATHCS M HE JODKHO OBITH TIOBPEXKICHUH, TaKUX
KaK IIOJIOMKa BHHTA, NUIUIEB TOJIOBKH, PE3hOBI, MAaid Wim CKOO, BIMSAIONMX Ha HaTbHEUIIYIO
JKCIUTyaTalHI0 BbIBOJA.

7.3.2.2.3 B BBIBOJ BCTaBISIOT >KECTKMHA CKPYYEHHBII MEIHBIM MPOBOJHHUK, COOTBETCTBYIOLIMH
Tabmuige 8.




Tabmmna 8 — Pazmeps! npoBogHMKA

HoMmunansHoe ceueHue CKpy4YEeHHBII IPOBOIHUK

3a3KHMAEMBIX POBOIHUKOB, MM’ UYncio sxui Juamerp xui, MM

Ot 1,0 oo 2,5* 7 0,67

» 1,0 » 4,0* 7 0,85

» 1,5 » 6,0*% 7 1,04

»2,5» 10,0 7 1,35

» 4,0 » 16,0 7 1,70

» 10,0 » 25,0 7 2,14

» 16,0 » 35,0 19 1,53
» 25,0 » 50,0 Ha paccMmorpennn Ha paccMmorpennn

* Ecnmu BBIBOJ IIpeTHA3HAYEH UIS 3a)KMMa TOJBKO CIUIONIHBIX IIPOBOJHUKOB (CM. MpHMedaHue K tabmume 6),
HCTIBITAaHUE HE TIPOBOJST.

[epen BBeneHnEeM B BBIBOJ XKHJIaM MPOBOIHHUKA MPUIAIOT COOTBETCTBYIONIYIO (hOPMY.

3aTeM NPOBOAHHUK BBOAAT B BBIBOJ JIO TeX IO, [OKA OH HE JOCTHIHET JHA BHIBOJA WM HE
BBICTYIIUT C HPOTHUBOIOJOXHOW CTOPOHBI M 3aiiMeT MoJjoXXeHWe, Hamboiee OJaronpusTHOE JUIs
BBICKaJIb3bIBAHHSI.

BUHTBI KpeIUICHUs WK TaiiKK 3aTSArMBalOT BPAILAIOLIMM MOMEHTOM, PaBHBIM 2/3 OT yKa3aHHBIX B
COOTBETCTBYIOIIEH rpade Tadiup! 5.

[Mocne vcnpITaHus HU OJHA XKIJIA TIPOBOJTHUKA HE JIOJDKHA BBICKOJIb3HYTh U3 BhiBoza Y 3UII.

7.3.3 be3pe3p00oBEIC BRIBOBI

Hcnvimanue na seimscusanue

Coo0TBeTCTBHUE MPOBEPSIIOT CICAYIOMINMH UCTIBITAHUSIMH.

K BBIBOZAM MOACOCIMHSIOT HOBBIC MPOBOIHUKH, THII, MUHUMAaIbHOC U MAKCUMAaJbHOE CCYCHUS
KOTOpBIX ykazanel B 7.3.1. IIpoBOmHMKM MOTYT OBITH CIUIOIIHBIC WJIM CKPYYCHHBIC, BBHIOMpAIOT
HanboJee HeOIaronpUATHBIA BApHAHT.

3areM KaXkIplii IPOBOJHUK ITO/IBEPTalOT PACTSDKEHHIO YCHIIMEM, YKa3aHHBIM B Tabimie 9. Ycume
NPHUKJIaIbIBAIOT PABHOMEPHO B TCYCHHE | MUH B HATIPABJICHUH OCH MPOBOJIHHKA.

Bo Bpemst HCTBITaHMS TIPOBOAHKMK HE JJOJDKEH CMEIIATHCS B BBIBOJIC, U HE JIOJDKHO OBITh MPU3HAKOB
€ro TIOBPEXICHUSI.

Tabnumna 9 — Ycunme pactspkeHus

Cevenue npoomanka, mm~ | 0,50 [ 0,75 [ 1,00 [ 1,50 [ 2,50 | 4,00 | 6,00 [10,00]16,00]25,00] 35,00

Yeunue, H 30 ) 30 [ 35 ) 40 | 50 | 60 | 80 | 90 | 100 | 135 | 190

7.3.4 CoeauHeHUs1, TPOKAJIBbIBAIOIINE U3OJISALIUIO

7.3.4.1 Hcnvimanue na evimseusanue 071 66160008 Y3UII, npeOnasHaueHHbIX 0151 0OHONCUTbHBIX
NPOBOOHUKO8

CoO0TBETCTBHUE ITPOBEPSIIOT CIACTYIOIINM HCIBITAHHEM.

K BBIBOIaM MTOJICOEMHSIOT HOBBIE MEJHBIE POBOIHUKH HAMMEHBIIEIO HIIM HANOOIBIIEro ceueHuH
13 yKa3aHHBIX B 7.3.1, CIUIOIIHBIC WK CKPYYEHHBIE, BHIONPAIOT HanOosiee HeOnaronpuaTHEII BapuaHT.

BuHTEI, ecn UMEIOTCS, 3aTATMBAIOT BPAIIAIOINM MOMEHTOM, YKa3aHHBIM B TaOmHIe 5.

[TpoBomHUKY, KaKAbIM pa3 HOBBIC, MOJICOCIUHSIIOT W OTCOCOMHSIOT IINTh pas. [locie kaxkmoro
TIOZICOCIMHEHHNS TIPOBOAHUKH TOABEPTAIOT PACTATHBAHUIO YCHIIMEM, NPUKIIAIbIBAEMbIM PABHOMEPHO B
TeueHrne | MUH B HaNpaBJICHNH OCH OTBEACHHOI'O MPOBOIHIKA, 3HAUECHHSI KOTOPOI'0 yKa3aHbl B TabimIe
9.

Bo Bpemst ncribiTaHusl IPOBOIHUK HE JOJDKEH CMEIIATHCS B BBIBOJIE, U HE JIOJDKHO OBITH NMPHU3HAKOB
€ro TIOBPEXICHUSL.

7.3.4.2 Ucnvimanue na gvimseueanue 0ns 66160008 Y3UII, npeOHasHAuenHbIX 011 MHOSONCUTIbHBIX
Kabenell unu WwHypos

Ucnpitanne Ha BeITATHBaHUE a0 BeBOMOB Y3UII, mpemHa3sHAUYEHHBIX TSI MHOTOXFITHHBIX
kabenell wim mHYpoB, mpoBomar mo 7.3.4.1. Ilpum 5TOM ycuWiHMe TNPHKIAIBIBAIOT KO BCEMY
MHOTOXXHJIbHOMY IIPOBOAY WM IIHYPY, @ HE K OTJCIBHON JKHUIIe.

Yeunue F, H, BeIUucIsIOT 10 cnenyromei popmyie

F=F(x)Jn,




rne F(x) — ycunue 1 OOHOW JKWMJBI B COOTBETCTBHM C TOINEPEYHBIM CEUYECHHEM OIHOTO
npoBosHKKa (cM. Tabnuiy 9), H;

1 — YUCIIO KHJL.

Bo Bpems ucnibITaHus KabeIbh WIN IIHYP HE J0JDKEH BBICKAIB3BIBATh U3 BBIBOJIA.

7.3.5 Taiiku, BUJIKa, pPO3€TKa

CooTBeTCTBHE MPOBEPSIIOT OCMOTPOM M MPOOHBIM MOHTAKOM.

7.4 UcnbITaHKe 3aIIUTHI OT NPSAMOI0 IPHKOCHOBEHUSI

7.4.1 30nupoBaHHbIE YaCTH

OOpaseny ycTaHaBIMBAIOT KaK Ul HOPMAaIbHOHM SKCIUTyaTallMd M ITOJCOEIUHSIOT IPOBOIHHUKA
HaMMEHBIIEr0, a U1 HOBTOPHOTO UCIIBITAaHNUS — HAaHOOJIBIIET0 CeYeHUH U3 yKa3aHHBIX B 7.3.1.

Js Y3UII BTBIYHOTO HCIONHEHUS (KOTOphIE MOXXHO 3aMEHHTh C IIOMOIIBIO HHCTPYMEHTA)
ucnsrtarensubii mym (mo T'OCT 14254) npukinansiBaioT BO BCEX €0 BO3SMOXKHBIX MTOJIOKEHHSX, KOTAa
BMJIKA YACTUYHO MM MOTHOCTHIO BBEJIEHA B INTENCEIbHYIO PO3ETKY.

Jl71s1 onipenieneHust KOHTaKTa ¢ COOTBETCTBYIOIIEH YaCThIO MPUMEHSIOT NIEKTPUYECKUM HHANKATOP C
HanpspkeHnneM He MeHee 40 u He 6onee 50 B.

7.4.2 Metannuyeckue 4acTu

Merannuyeckue 4acTd, KOTopble AOCTyHHbI, korga Y3WII moakmodyeH W yCTaHOBIEH Kak JUis
HOpPMaJIBHOM DOKCIUTyaTallid, JOJDKHBI OBITH 3a3€MJICHBI IIOCPEACTBOM COCAMHEHHS C HHU3KHM
COIPOTHBIICHUEM, 3a HCKIIOYEHHUEM MEIKHX BHHTOB U T. II., H30JIMPOBAHBI OT YAaCTEH, HAXOAALIUXCS
O] HAIPsDKEHHEM U MPEJHA3HAYEHHBIX ATl KPEIUIEHUS OCHOBAaHUM U KPBIIIEK WX 3aKPBIBAIOIINX
IUTACTHH LITETNCENbHBIX PO3ETOK.

Tok oT MCTOYHMKA NMEPEMEHHOI'0 TOKAa HampsDKEHHEM (B OTCYTCTBHE Harpys3ku) He cBbime 12 B,
paBHbIH 1,5 HOMMHAJIBHOTO TOKA HAarpy3Ky WM 25 A (BBIOMpPAIOT HanOOIbIIee 3HAYCHHE), ITPOITYCKAIOT
MEX/y BBIBOJIOM 3a3€MJICHHS U KaXJIOH JOCTYIHOI METAJIMYECKON YaCThIO IO OUEPEH.

W3MepsroT majieHue HampspKEeHUsT MEXAY BBIBOAOM 3a3€MIIEHUS M JOCTYIHOM MeTaTMYeCKON
YaCcThI0 U BBIUUCIIIOT CONPOTHUBIICHHE MO TOKY U MAJCHUIO0 HANpsDKEHUs. JTO CONPOTUBJICHUE HE
JoixHO npesbiaTth 0,05 Om.

[Mpumedanne — HeobxoguMo clemuTh 3a TeM, YTOOBI TIEPEXOTHOEC COMPOTHBICHUE MEXITY KOHIIOM
HU3MEPUTCIIBHOTO HpO6HI/IKa nu PICHLITyCMOﬁ METAIINYSCKON YacThIO HE BIMSIO Ha PE3YyNbTATHI HCTILITAaHUH.

7.5 OnpenejieHre M3MEPEHHOI0 NPeEieJIbHOr0 HANPSKeHUsl
I/ICHBITaHI/IH, BBITIIOJIHACMBIC JJIA Y3UIL Ppa3IMYHbIX THUIIOB MPU ONPCACICHUN HX MPCACIbHBIX

HaINpsDKEHUH, TPOBOIAT B COOTBETCTBHM ¢ Tabymued 10 n pucynkom 3.

Ta6m/1ua 10 — I/ICHI)ITaHI/IH, BBITIOJIHACMBIC [JI1 ONPECACICHUS TPECACIIbHOIO HAIIPSIXKCHUA

[IyHKT UCTIBITAHUS Kitacc ucneitanus
I 1I 111
7.5.2 X X
7.5.3 x* x*
7.5.4 X

* IIpoBomsT Tonbko st Y 3UII tuma, koMMyTHpyIOImero Hanpsbkerue, mo 7.5.1.
ITpumedanme — 3HaK «X» 03HAYAET, YTO MCHBITAHUS IPOBOJIAT.




Henorrapue Ha
HANWHAE KOMMYTU-
PYIOLLEFO 3NeMeHTa

YaWN {cm. 7.5.1)

Knacc | unm 1T Knace IT1

Knace
MENBLITAHUA

Hanuuue

KOMMYTMPYIO-
WEero 2NeMeHTa

Hert

McnwTanue Ha

w3amepeHue paspag-
HOFO HANPAXEHUS
NPY WAMTYTTGCHOM

HanpshkeHu 1,2/50

{cm. 7.5.3)
Wenbitadwe Ha
wameperve npe-
WeneitTanke Ha AENBHORO Hanpsie-
U3IMBPEHHOE OCTA- HWAs KOMGHHMPO-
TOUHOO HANPSHKEe- BEHHOA BOAHOH
HUE NPW #MNYNbCHOM {cm. 7.5.4}

Toxe 8/20 (oM. 7.5.2)

MakcumMansHoe
JHAYERNE HaNPKe-
H¥s Npy BRNON-
HEHHBIX UCNILITAHWAX

ACNBITaHUA
3aBEpLUSHL]

BriGop YH3
(Up) (oM. 5.4)

Pucynok 3 — Cxema HCIIBITaHHI Ha ONpEENICHAE YPOBHS HANPHKEHUS 3aluTl U,

JUIs uCHIbITaHUs IPUMEHSIOT CAEAYIOLHE CIELUANbHbIE YCIOBHS.

a) Bce omnoBBomnbele Y3WII wncneiTeiBatoT obectoueHHbIMH. Ko BceM aByxBBOAHBIM Y 3UII
MOJAIOT HANpsDKEHUE OT HMCTOYHMKA C HOMUHAJIBHBIM TOKOM HE MEHee 5 A INpH MakCUMaIbHO
JUTUTEIIFHOM paboueM HanpspkeHuH U, ecinm M3TOTOBHTENh HE yKa3aJl Ha OTCYTCTBHE pa3jinius B



BEJIMYUHE U3MEPEHHOIO MPENEIBHOr0 HANPsDKEHUS], KOrla YCTPOUCTBO HAXOAUTCS WIM HE HAXOAUTCS
O] HAIIPSYKEHHUEM.

b) Jnsa onmnoBBomuoro Y3UII, He wuMeEOMmEro OTHAENbHBIX BBIBOJOB HArpy3KH, INpeleiabHOE
HANpsDKEHUE M3MEPSIOT Ha BBIBOJAX, K KOTOPBIM MPHUKIABIBAIOT NepeHampskeHue. s
nByxBBogHoro Y3UII u ognoBBogHoro Y3UII ¢ oTaenbHBIMU BBIBOAAMH HArpy3Kd HpeAesbHOE
HAaNpsDKEHUE U3MEPAIOT Y BBIBOJHBIX BBIBOJOB WM BbIBOJOB Harpysku Y3WUII. B wucnsiranue
BKJIIOYAIOT BCE BCIIOMOTaTENbHBIE YCTPOWCTBA, HAIIPUMEDP Pa3beAWHUTENH, JTaMIIOUKU, HHAUKATOPBI,
IIPEJOXPAHUTENIN U APYrHe YacTH, YKA3aHHBIE N3TOTOBUTENIEM, X MOJCOCAUHSIOT MOCIEI0BATENBHO C
V3UII n napa/uiensHO ¢ HATPY3KOM.

¢) U3mepeHHoe mpenenbHOE HANpsDKEHHE — 93TO HaWOOJblIee 3HAYCHWE HANpPsDKCHMS IIpU
UCTIBITAHUSIX, BRIONHAEMBIX 110 Tabsme 10 n pucyHKy 3 cooTBETCTBEHHO KiaccaM uctsitannii Y 3UIL.

7.5.1 Ilpouenypa uchslTaHus 10 onpeneneHuto Hamuuus B Y3UIT koMMyTHpYIOIIETO dJIeMeHTa

JlaHHOE HcCIBITaHHE CIEAYyeT MPOBOAUTH TONBKO B TOM CIIydae, KOT[a HEU3BECTHA BHYTPEHHSS
koHcTpykuus Y3UII. Dto ucnpITanue IpoBOIST TOIBKO HA HOBOM o0OpasIe.

Jnst uctibitarmii xinaccoB [ u 11 mpuMeHSIOT CTaHIAPTHEIN UMITYIbC TOKa 8/20 BEMUUUHOH [, WH
Lyeqr TO YCMOTpeHHIO W3roToBuTend. Ilpu wcnbitaHmsax kaacca III wmcmone3yror reHepatop
KOMOMHUpPOBAaHHOH BOJIHBI C HamnpsHKEHWEM pPa3OMKHYTOW I1ernu, paBHBIM U, YyKa3aHHOMY
H3TOTOBHTEIIEM.

K VY3UIl npuknansBaioT omuH HMMOyinsC (it asByxBBoxHoro Y3UII wummynbc ciemyer
TIPUKJIABIBATE K BBOAHBIM M BBIBOJHBIM BEIBOJAM).

OcumitorpaMMy HanpspkeHnst cHUMatoT ¢ BeiBogoB Y3UII (st ayxsBogHoro Y3UII n3mepenne
HaIpsDKEHUS TPOBOAAT Ha BBOAHOM BbiBozie Y 3UII).

Ecmn ¢dopma BoNHBI HamnpspKeHHs BHE3alHO TNpepBercs, cumraror, uyro Y3UII comepxwur
KOMMYTHPYIOLIUH JIEMEHT.

7.5.2 Tpouemypa UCIIBITAHUS 110 U3MEPEHUIO OCTATOYHOT'O HANPSDKEHHS C UMITYJIbcaMi Toka 8/20

a) VIMnynbebl ToKa JUIMTENBHOCTHIO §/20 MPHKIabIBAIOT B TAKOW MOCIEI0BATENBHOCTH THKOBBIX
snauenwuit: 0,1 7,; 0,2 1,; 0,5 1,; I,;; 2 I,

[pumedanne — Ecnmu ucneitanne npu 2 [, TpeBBICHT [, YCTPOHCTBAa, B TAaKOM CiIydae IIOCIETHEE
HCTIBITATeNIFHOE 3HAYECHHE JOIDKHO OBITh CHIDKEHO 110 1,2 7,

b) dnst Y3UII mpoBosT 1O OJJHOMY LIUKITY TIPH TTOJIOKUTEIHHON M OTPULIATENEHON MOJIIPHOCTH.

c) B koHlle NpuKIaAbIBAlOT OAUH HUMIYIALC e WU l,eqr B 3aBUCUMOCTH OT TOrO, 4YTO
npukiagpBagoch kK Y3UIl nepen mnpunokenunem [,, TpH TONSIPHOCTH, KOTOpas IIOKas3aia Ooree
BBICOKOE OCTaTOYHOE HAMPSIKEHUE B MPEIBIIYIIUX UCIBITAHUAX.

d) MHTepBan Mex Ty OTIEIBHBIMHA UMITYJIbCAMH JJOJDKEH OBITh IOCTaTOYHBIM, YTOOBI 00paser] ycren
OCTBITh 10 TEMIIEPATYPhl OKPY>KAIOLIEr0 BO3AYXA.

e) 1 KaXJ10ro UMITyJbca JO/DKHA OBITh CHATA OCHMIUIOTpaMMa TOKa M HAaIpsDKEHUSL.

[MukoBble (abcoMIOTHBIE) 3HAYECHUs! JODKHBI OBITh HAaHECEHbl Ha TpadHK pa3psIHOrO TOKa
OTHOCUTEIIBHO  OCTaTOYHOTrO  HampsbkeHus. [lo  ToukaMm  3Ha4YeHWM  CleqyeT  HA4epTUTh
COOTBETCTBYIOIIYIO KpuBYI0. Ha KpHBOW MOKHO OBITH JIOCTATOYHO TOUYEK, YTOOBI yOemuThes B
OTCYTCTBUH 3HAYUTEIBHBIX OTKIOHEHUH 10 1,qx WIH Lyeqr.

f) ocraroyHoe HampsDKeHHE, IPUMEHSEMOE JUIi W3MEpPEHUsl TNPEIeNbHOTO HANpsDKEHHS, I10
OTIPEICTICHUIO SIBJISETCS HAMOOJBIINM Ha KPUBOM, COOTBETCTBYIOIICH IS

- k1acca I — 110 1,0 v 1, (Oepercst Goinbliiee 3HaYEHUE);

- knacca Il — no 1,.

7.5.3 TIpouenypa HCHBITaHUS IO U3MEPEHUIO PA3PSAIHOrO HAIPSKEHUS UMITYJIbCHBIM HAIPSKEHUEM
1,2/50.

[TpuMeHsIOT cTaHAapTHOE UMITYIILCHOE Harnpspkenue 1,2/50.

a) K Y3UII npuknansBator 10 UMITYIBCOB Ka)KAOM aMIUIMTYIBI: MAThH ITOJIOKHUTEIBHON W TATH
OTPHULIATENILHON TOJIIPHOCTH.

b) MHuTepBan MexIy OTAEIBHBIMH HMITYJIBCAMHU JOJDKEH OBITH JTOCTATOYHBIM JUIS OXJIaXKACHHS
obpasla JI0 TeMIEepaTypbl OKPYKaIOIIEro Bo3ayxXa.

¢) B npenBapuTenpHBIX UCIIBITAaHNSAX BBIXOIHOE HANPSDKEHHWE 'EHEpaTopa IMOCTEIIEHHO MOBHIIIAIOT
Ha 10 % no obpas3oBaHus paspsia.

d) BrIxonHoe HampspKeHHE TeHepaTopa ITOCTETIEHHO IMOBHIMIAIOT Ha 5 %, HauuHAs C MOCIeIHen
YCTaBKM TI€HepaTopa, KOrja €lle HeT paspsjaa, A0 TeX IMOop, MoKa IpH MpHUKIaibBaHUM Bcex 10
HMITYJIbCOB (I10 TISITh MMITYJIbCOB KXK/IOH MOJISIPHOCTH) HE MOSIBUTCS paspsin. HanpspkeHue Ha BBIBOAX
VY3UII nomKHO perucTpupoBaThesl ocHiIIorpadom.

e) M3mepeHHoe mpezenbHOE HampsDkeHHe — 3To cpepHee n3 10 m3MepeHHBIX (a0COTIOTHBIX)
MUKOBBIX 3HAYECHUI.



7.5.4 Tlpomemypa WCHBITAHHUS 1O HM3MEPCHUIO TIPEAEIBHOTO HANPSHKCHUS KOMOWHHPOBAaHHON
BOJIHOM

[pu mpoBeIeHUH ATOTO HCIBITAHUS UCTIONB3YIOT KOMOMHHUPOBAHHYIO BOJHY.

a) KomOunnposannyro BonHy npukiaasBaioT k Y3UII, nuraemomy ceTeBbIM HanpspkerneM U..

b) K V3UII, npemHazHaYeHHBIM WCKIIOYHTEIBHO JUIS CHJIOBBIX CHCTEM IIEPEMEHHOTO TOKa,
MOJIOKUTEIbHBIE UMITYJIBCHI NPUKIAbIBAIOT B Touke 90° £ 10° u oTpULaTENbHbIE UMITYJIBCH B TOUKE
270° £ 10° Ha cMHYCOMJAIBHON BOJTHE HANPSKECHUSI.

c¢) K V3UIl, npemHa3HAaYeHHBIM [UII CHCTEM TIOCTOSHHOTO TOKa, WPUKIABIBAIOT Kak
MOJIOKUTEJIbHBIE, TAK U OTpHULIATENbHbIE UMITYJIbCHBIE pa3psabl. Y 3UII nuraioT HOCTOSIHHBIM TOKOM
mpu U..

d) WHTepBan Mexmy OTIACIHLHBIMH HMITYJIBCAMHU JOJKCH OBITH TOCTATOYHBIM IS OXJIAXKICHHUS
00pasIa 10 TeMIlepaTyphl OKPY>KaoIIero BO3ayxa.

¢) HampspkeHne reHepaTopa KOMOMHHUPOBAHHON BOJHEI YCTaHABIUBAIOT TAKUM 00pa3oM, YTOOBI
obecrieunTs HampspkeHue pasoMkaytoid memm 0,1; 0,2; 0,5; 1,0 U,, kKak yka3aHO H3TOTOBHUTEIEM
Y3UIL

f) C ycraBkamu reHeparopa mo noamyHKTy e) kK Y3WII mpukmanpBaroT YeTblpe paspsiia uis
KaKJOW aMIUTUTYABL: [Ba MOJO0XKUTEIbHBIX U IBA OTPULATENbHBIX.

g) 1 KaKAoro MMITyJbCca JOJDKHBI OBITH CHSTHI OCILMJLIOIPAMMBI TOKa, HopaHHOro kK Y3UII
TEHEpaTOpOM, U HaIpshKeHUs Ha Bbixoae Y 3UIIL.

h) N3meperHOE MpeenbHOe HANPSKEHUE — ATO MaKCHMallbHAsI BEJIMYNHA MTMKOBOTO HATIPSKCHIS,
3aperucTpUpOBaHHAs Ha MPOTSHYKEHUHU BCETrO UCIBITATEILHOTO LIUKJIIA.

7.5.5 AnbTepHaTMBHOE HCHbITAaHHE KOMOMHHUpPOBAaHHOH BoiHOW (7.5.4) 0e3 pa3BsA3BIBAIOIIETO
¢ueTpa

JByxBBoaubic Y3UII ¢ peakTHUBHBIMU COCTaBJSIIOUIMMH B3aMMOJAEUCTBYIOT C PEAKTUBHBIMU
COCTABJISIFONIIIMHE Pa3Bs3bIBaromero Qguisrpa. TeM caMbM CO3IAFOTCS WCKYCCTBEHHO 3aHIDKCHHBIC
3HAUYEHUS] U3MEPEHHOr0 MPEAENBHOrO HalpsDKeHHs. B Takux cllydasx NPUMEHSIOT allbTepHATUBHBIN
METOJI UCTIBITAHUS], IPEACTABICHHBI HA PUCYHKE 4.

Jnst nByxBBonHBIX Y3UII ¢ peakTUBHBIMM KOMIOHEHTAMU NPUMEHSIOT CIEAYIOIIYI0 IMPOLEAYPY
HCIBITAHUH B JOMOIHEHHE K 7.5.4.

a) McmeITaTeTpHBIN TeHepaTop JOIKCH UMETh CXEMY COTTIACHO PHCYHKY 4.

b) Hma Y3UII, npenHa3sHaueHHBIX I MEPEMEHHOTO TOKA, HAIPSXKEHHUE ITOCTOSHHOTO TOKa
cocrasnsier U, N2, a s V3UII, nipeTHa3HAYEHHBIX JUIs IOCTOSHHOTO TOKA, Hampsikenue U, creryer
nonaBatb K Y3UII uepe3 auon. MMmynbCbl AOIKHBI NMPUKIIAIBIBATLCS YEPE3 UOJI, Ta30pa3psaHylo
TPYOKY WIIH BApPHUCTOP COTIIACHO PUCYHKY 4.

FeHepatop kombu-
HUPOBAKHOI EOMHLI leHaparop, CO8aUHEHHLIN Yepas BapucTop,
AVOLL WK FECPEIPAAHYIC TRYGKy
51 i EI;
Peryrmpyrowmii reseparop ”~
Zojgﬂ“m o Dl - ) : WamepeHue
° }‘SZ"""" Y3un NpeganLHON
U - ANR NOCTOAKKOND HBNDAXEHWA
O

PI/ICYHOK 4 — AJ'II)TepHaTI/IBHOG HCHOBbITAHUEC HA U3MEPCHHOC MPCACIbHOC HAIPAKCHNC

¢) [puknagpBanne nMITysIbCca JOJDKHO IPOUCXOINTH He paHee yeM depe3 100 Mc mociie 3aMbIKaHus
nepekntodatenss S/. Ilogady HanpspKeHHs MOCTOSTHHOTO TOKA CIEAYeT NMpEeKpaTHTh B TeueHue 10 mc
ocjie MPUKIaAbIBaHHUS UMITYJIbCA.

d) Ucnopltanme  OpPOTHBOMNOJIOKHOM — MOJSIPHOCTBIO ~ MOXKHO — TIPOBECTH, H3MEHHB  HA
MPOTUBONON0XKHOE noacoenunenue Y3UII k reneparopy.

c) MHTrepBas MeXIy OTHAECIbHBIMH HMITYJIBLCAMH JIOJDKEH OBITh JIOCTATOYHBIM JUIS OXJIAXKICHHUS
obpasla JI0 TeMIepaTypbl OKPYKaIOIIEro Bo3ayxXa.

f) Hampspkenue renepaTopa KOMOWHUPOBAHHOW BOJIHBI yCTaHABJIMBAIOT TaKMM 00pa3oM, YTOOBI
obecrieunTs HanpspkeHUe pazomkrytoit e 0,1; 0,2; 0,5; 1,0 U,,, kKak yka3aHO H3TOTOBUTEICM.

g) C ycraBkamu renepatopa mo noanyHkry f) k Y3UII npuxmageiBaloT 4eTslpe paspsaa Wi
KaXKI0M aMIUIUTY/bI: ABA MOJOXKHUTENBHBIX U JBA OTPULATENIBHBIX.

h) JIns xaxaoro MMIynbca JODKHBI OBITH CHATHI OCHMUIOTPaMMBI TOKa, momaHHoro xk Y3UII



TEHEPaTOpOM, U HalpshkeHHs Ha Boixone Y 3UIIL.
1) H3mepeHHoe mpenenbHOE HANpsDKEHHE — O3TO MAaKCHMajbHAsh BEJIMYMHA HAINPSHKCHUS,
3aperucTpupoBanHas Ha Beixoje Y 3UII B TeueHne BCEro UCIBITATEIEHOTO UKIIA.

7.6 UcnbiTanne B padoueM peskume

OTH HCHBITAaHHS NOPUMEHSIOT Toiabko At Y3UII, mpegHazHaueHHBIX Ul IEPEMEHHOrO TOKA.
(Bonpoc o Y3UII st HOCTOSHHOTO TOKa — B CTa M1 PACCMOTPECHHS).

Ha pucynke 5 npezncraBiieHa cxema HCHBITaHUS B paboueM pexume.

Henmitanne B paBioven pexsme Qs NEpemMeHHON FoKa

" OnpegencHe KIMEPEHHOM NPSJeNLHOrD
HanpmKeHwa no 7.5

Menee 500 A O pEnEneHIE CHBOIHOM™ Cenilue 500 A
| - . Toxano76.2 - - I

XapaxTeprcTnkm : . XapaKTeprcTaLn
HETOWHMKA WCTOURMKA
no 7.6.3.1 nc7.63.2
Ton HoBelX 06pasLa
WenbiTakus knaccos [u I~ Koo Ucnbitanue knacca 111
WCNEITaHMIA
MpensapurensHeble
HCNLITaHKA MNpeaeapUTentHEe
no 7.6.4 MCTILITAHWA 1
ACTILITAHHA &
pabouem pexvme
Wenesranma s no 76.7
pabodeM paxHmMe
ne 7.6.5

Kpurepun cooTeeT-
cTava no 7.6.8

3aeepwenva
WCBITaHWA

Pucynok 5 — Cxema ucnpitanust B pabodeM pexxnme

7.6.1 Obmpe noaoxeHus

[Mpn wcnbiTanny paboune ycinoBust UMHTHPYIOT npuioxenueM k Y3UI'T mpemycmoTrpeHHOTO
YHCIIa CHIENUANIBHBIX UMITYJIbCOB C OJHOBPEMEHHOMN IMo/1aueii MaKCUMaJILHOTO JUTUTENFHOTO pabodero
HANPsHKEHUS OT UCTOYHMKA MIEPEMEHHOI0 TOKa COraacHo 7.6.3.

Hcnpitanne ciaeayer npoBOIUTH HAa TPEX HOBBIX 00pasIax.

BHrauarne ciaenyer onpeaenuTs H3MEpPEHHOE NMPEAEIBHOE HAIIPSYKEHNE HCIIBITAHUEM 110 7.5.

Bo n36exanne ype3MepHOil Harpy3ku Ha 0Opasibl UCIIBITAHUE 110 7.5.2 BBIMOIHSIOT TOJIBKO IPH 1,
a ucneitanue no 7.5.4 u 7.5.5 — tonsko npu U,. [na ucneiranus no 7.5.3 cnenyer NpUMEHSTh
cpeanee u3 10 U3MEPEHHBIX MUKOBBIX 3HAUCHUI.

7.6.2 IlpenBapuTelIbHbIE UCIBITAHUS IO ONPENEIECHUIO BEIMYUHBI CKBO3HOTO TOKA



[IpenBapuTenbHble UCHBITAHUS TNPU3BAaHBl ONPEACIHUThH, ACHCTBUTENIBHO JIM INHUKOBOE 3HAUCHHE
CKBO3HOI'O TOKa BbIlIe Wi Hike 500 A.

Ecimu BHyTpeHHss1 KOHCTpYKUHMs U nukoBoe 3HaueHune Y3UII m3BecTHbI, TOrna MpeaBapUTEIbHOE
WCTIBITAaHUE HE TpeOyeTcs.

a) McnbiTanue cieayer NpoBOIUTH Ha OTACIFHOM 00pasie.

b) OxunaeMbli TOK KOpOTKOTO 3aMBIKaHHS JOJDKEH OBbITh 7, > 1,5 KA nipu cos ¢ = 0,95 s.

¢) Obpazen NOACOESANHSIOT K NCTOYHHUKY HANPSDKEHHS TIPOMBIIIJICHHON YacTOTHl CHHYCOUAAIBHOTO
IepeMeHHOro Toka. HanpspkeHrne NMpOMBIIIICHHOH 9acTOThl, M3MEPEHHOE Ha BBIBOJAX, JAOJDKHO OBITH
MaKCHMAaJIbHO NMPHOJIIKEHO K HAaHOOJIbIIEMY I TEIFHOMY pabouemMy HanpspkeHuto U, (JIOITycK MUHYC
5 %). Yacrora MCTOYHMKA HANpPSHKEHUS] IEPEMEHHOTO TOKa JOJDKHA COOTBETCTBOBATH HOMHHAJIBHON
yacrore Y3UIIL.

d) CkBO3HOI TOK JOJDKEH OBITh HHUIIMUPOBAH UMITYJIECOM 8/20 Man KOMOMHHPOBAaHHOH BOJHOM.

¢) ITukoBoe 3HaueHUE JJOIKHO COOTBETCTBOBATD gy WU Lyoqr, WU Uy

f) Mmnynsc TOKa JODKEH OBITh MHUIMUPOBAH 3a 60 JIEKTPUYECKHX TpaaycoB 0 IIHKA
HANpPsHKEHUS IPOMBIIUIEHHONM 4YacToThl. Ero moipHOCTs AOMKHA COBMNAAAaTh C IOJISIPHOCTHIO
IIOJIYBOJIHBI HANPSDKEHUS IPOMBIIUIEHHON YaCTOTHI, B KOTOPOU OH MHUIIUMPOBAH.

g) Eciu B 3T0#1 TOUKE CHHXpOHHM3ALMK HET CKBO3HOT'O TOKa, TOT/Ia UMITYNbC 8/20 rmoaaroT mo3xe, 10
MOSABIICHHS TEHEPUPOBAHHOIO CKBO3HOI' O TOKA, uepe3 Kaxable 10 aekTpuiecKux rpaaycos.

7.6.3 XapakTepUCTHKM MCTOYHMKA TOKAa IPOMBINUICHHONM 4YacTOTHl JUIi HpPEABAPUTEIBHOIO
WCTIBITAHUS

7.6.3.1 Y3UII co ckeosnbim mokom Hudice 500 A

HcneiTyemslii 0oOpasery 1omkeH OBITh MOAKIIOUEH K WCTOYHHWKY HANPSDKEHHS NPOMBIIUICHHON
yacToThl. [lonHOE COMpOTHBICHWE WCTOYHMKA OJHEPIHHM JIODKHO OBITh TakWM, 4YTOOBI IIpH
MPOXOXKJEHUU CKBO3HOI'O TOKAa IHMKOBOE 3HAYECHUE HAIPSDKEHMS INPOMBINUIEHHOM YacToTel U,
n3MepenHoe Ha BeiBogax Y 3UII, ne noHmxkanock 6omnee yem Ha 10 % OT ero NMKOBOTO 3HAYCHUSL.

7.6.3.2 Y3UII co ckeo3nbim mokom ceviute 500 A

HcneiTyemblil 0Opaser 10KeH ObITh BKIIOYEH B LIEMb C HANPSHXKCHHEM HPOMBIIUICHHOH 4acTOTHI
U. 1 0XHZaeMBIM TOKOM KOPOTKOTO 3aMBIKaHHUS TPU OTKIIOYAIONIEH HOMHHAJIBHOW CIIOCOOHOCTH
CKBO3HOTO TOKa, 3a/IaHHOW M3roTOBHUTENEM, coriacHo tabmuue 11 mmm 500 A (BbiOupatoT Oonbluee
3HAYCHUE).

7.6.4 IlpensapurenbHble ucnblTanus knaccos I u 11

[lpn wcnpITaHNM TPUKIAABIBAIOT TPHU TPYIIBI UMITYJIbCOB TOKa (IO IISATh WMIIYJILCOB B KaXKIOH
rpynme), Bcero 15 umimysbcoB Toka 8/20 TOJIOKHUTENHHOM MOJSpHOCTH. VcmbITyemble 00pasibl
MO/ICOEAVHSIIOT K CHWJIOBOMY HCTOYHHMKY corjacHo 7.6.3. Kaxaplli HMMIynbC JOMDKEH OBITh
CUHXPOHM3HMPOBAH C MPOMBIINIIEHHON yacToTod. Haumnas ot 0°, yron CHHXpOHM3alMU IOBBIIIAIOT
yepe3 30° + 5°. CM. pUcCyHOK 6.

ITpn mcnerrannn Y3UII no xiaccy I npukiIagbBaroT HUMITYJIbCEl TOKA CO 3HAYEHHUEM [peq; WIH I,
(BBIOMpAIOT OOJIBIIICE 3HAUCHHE).

ITpu ucnerranun Y3UII no knacey Il npuknaapBalOT UMITYJIbCHI TOKA CO 3HAUEHUEM 1,

HpeﬂBapI/ITCHLHLIC UCIIbITAaHUA HI/IKJ’I pa60qer0 peiKuMa:
ll'l UC 0719 0:259 O:Sa 05759 150 Imax

ITocne kaxknoro ummyibca Toka B TeueHue 30
MUuH nogaroT U,

30 pvH 30
I/IMr[ymicr,I MPUKIAABIBAIOT C UHTEPBAJIOM B 1 MUH. L LI S
Kaxnaplii mmnynsc mnpuknagsiBaor uepe3 30° mo _—
4acoBOH CcTpernke, HauuHas ot 0° U,
5A
30 samH

PI/ICYHOK 6 — Fpa(i)I/IK IpeaABApPUTCIIBHOTO UCIIBITAHUA U UCIIBITAHUS B pa6oqu PEKUME



WuTepBai Mex Iy OTASIEHBIMU UMITYJIbCaMu cocTaBisieT S0—60 ¢, a MexXIy TpyIIiaMi AMITYJIECOB
— 25—30 MuH.

B wHTepBane MexAy TpyNIamMu WMITYJbCOB IOJada THTAaHHWS K HCIBITYeMOMY o0pasly He
Tpedyercs.

Tok cnemyer 3anMCHIBATh MIPH KaXKI0M UMITyNbce. [Ipyu UCIBITaHUY HE TOKHO OBITH MPOOOEB HIH
MIEPEKPHITHIA B 00pa3max.

7.6.5 Ucnpitanns B pabouem pexxkume kimaccos I u 11

K V3UII nogator nuranue U. OT UCTOYHUKA HANPSHXKEHUS] ¢ HOMUHAIBHBIM TOKOM HE MeHee 5 A.
JlaHHOE HCIIBITaHUE NIPOBOIAT C UMITYJIbCAMU TOKA, I10JABAEMBbIMU CTYHEHIMU A0 .4 (cornacuo 3.9)
wi I, (cormacuo 3.10) wepe3 Y3UIL

[Mocne kaxmoro WMITyJIbCa TMPUKIAABIBAIOT B TeucHHE 30 MHUH HANpsOHKCHUE MPOMBIIUICHHON
YacTOTHI JUTSI TIPOBEPKU TEIUIOBOHM cradmipHOCTH. Y3UIl cumTaroT TepMOCTAOWIBHBIM, €CITU IHK
AaKTHBHOM COCTaBIISAIOLIEH /. WIN pacCcestHUE SHEPTrUM MOCTETIEHHO CHMXKAIOTCA B T€UEHHUE MOCIEIHUX
15 muH npuknaaeiBanus HanpsoxeHus U,.

NMmynbecbl TOKa MOJIOKUTEIBHOTO 3apsiia COOTBETCTBYIOUIETO IMUKOBOIO IMOJIOKHUTEIBLHOTO
3HAYCHUS JTOJDKHBI MHUIIMUPOBATHCS MCTOYHUKOM HAIPSHKCHHS TPOMBINUICHHONW YaCTOTHI [T TOJauu
K ACTIBITYeMOMY 00pas3Ily B CICIYIOIIEM MOPSIKE:

a) oquH uMIynbc Toka IpH 0,10 (Lpeqr UK 1y4y); U3MEPEHUE TEIUIOBOH CTAOMIIBHOCTH; OXJIAXKACHUE
JI0 TEMIIEPATYPBI OKPY>KAIOLIEr0 BO3AYyXa;

b) oaun umnynbe Toka mpu 0,25 (Leqr WA 14); U3MEPEHUE TEIUIOBOH CTAOMIBHOCTH; OXJIAXKIEHUE
JI0 TEMIIEPATYPBI OKPY>KAIOLIEro BO3AYyXa;

¢) oauH uMmnyisc Toka Opu 0,50 (Lpeqr UK 1y4y); U3MEPEHUE TEIUIOBOH CTAOMIBHOCTH; OXJIAXKACHUE
JI0 TEMIIEPATYPBI OKPY>KAIOLIEr0 BO3AyXa;

d) onun ummynsc Toka opu 0,75 (Lyeqr UK 14y); U3MEPEHUE TEIUIOBOH CTAOMIBHOCTH; OXJIAXKICHUE
JI0 TEMIIEPATYPBI OKPY>KAIOLIEr0 BO3AYyXa;

¢) oauH uMIynbc Toka OpH 1,00 (Lpeqr UK 1y4y); U3MEPEHUE TEIUIOBOH CTAOMIIBHOCTH; OXJIAXKACHUE
JI0 TEMIIEPATYPBI OKPY>KAIOLIEro BO3AyXa.

7.6.6 Kputepuu coOTBETCTBUS

Y3UII BeIAEpkan UCHBITAHUS, €CITH MOCIE KaKIOTO MMITYIIECA MPEABAPUTEIHHOTO UCIBITAHUS U
OUKIa pabovero pekuMa JOCTUTHYTA TEIDIOBas CTaOWIBHOCTh. Kpome 3Toro, r000i CKBO3HON TOK
JIOJDKEH OBITH camo3aTyxaronmM. DUKCHpyeMbIe B TPOIECCEe MCIBITAHUS 3HAUCHUS HATPSOHKCHUS U
TOKa, a TAKXKE BU3YaJBbHBI OCMOTP HE JOJDKHBI BBIABIIATH MPOOOEB U MEPEKPHITHH B o0Opasmax. Bo
BpEeMsI HCIIBITAHUH HE JOJDKHO MPOUCX OUTh MEXaHHICCKHX TTOBPCIKICHIA.

K V3UII cnepyer npuioxuTh ewme oauH umnyisc npu I, unu U,. u nonath nutanue npu U, B
teueHue 30 muH. 1o MCTEUCHUH ATOTO BPEMEHH JODKHA OBITh TOCTUTHYTA TEIUIOBAs CTAOMIBHOCTD.
[Moce 3aBepIeHNs] HCIBITATEIBHOTO IUKIA U TOCIE TOrO Kak 00pasell OXJIAIUTCs A0 TeMIepaTyphl,
OJM3KOM K OKpYXKAOIIEH, N3MEPEHUE MPEACITFHOTO HAMIPSHKEHHS, KOTOPOE OBLIO MPOBEICHO B HaYalle
WCTBITATEILHOTO IUKIA, cienyeT moBTopuTh. Y3UII cumTaroT BEIIEpXKABIIAM WCIBITAHHSA, SCITH
U3MEPEHHBIE 3HAUECHUSA 10 U [I0CIIe UCIBITaHUi HIKe WK paBHbL U,

3aTeM WUCIBITYeMBI 00pa3el] IMOJCOCOVHAIOT K WCTOYHHKY HANPSDKCHUST ¢ MaKCHMAallbHBIM
JUTATENEHBIM pabounM HanpspkeHueM (U,.) 1 HOMHHAITBHOHN YacTOTOM.

UcnprTatensHenii TpanchopMaTop TOJDKEH 00eCcTIeYBaTh TOK KOPOTKOTO 3aMbIkaHus He MeHee 200
MA, €clIM HHOE€ HE YKa3aHO H3roTroBuTeNeM. M3MepsioT TOK, MPOXOAALIMI 4Yepe3 HCHBITYeMbIH
obpazemn. Ero aktuBHas cocraBisromas (M3MEpeHHAs Ha TIHKE CHHYCOUIBI) HE JOKHA OBITH Oonee 1
MA.

7.6.6.1 YV3UII co cxso3nvim mokom nudice 500 A

[Mocne 3aBeprieHUs] WCHBITATEIBHOTO M[HKIA H IOCIE TOro, Kak o00pas3el OXJAJuTCsS [0
TEMIepaTyphl, ONM3KOW K OKPYKAMIICH, M3MEpPEHHE NPEACITHbHOrO HANPSHKCHUS, KOTOpoe OBLIO
MIPOBEJICHO B HAYyaJle UCTBITATENIbHOI'O 1IUKJIA, CJIEYET TOBTOPUTD.

Y3UII cuutaroT BRIICPKABIINM HCTIBITAHUS, €CIIM U3MEPCHHBIC 3HAYCHUS IO U TIOCIIC MCITBITaHHMHA
He paszHsaTcsa Oonee yem Ha = 10 %. Kpome 3Toro, MakcuMalibHOE pa3psaHOE HAIPSDKCHHE TOJHKHO
ObITb HIDKE U,

7.6.6.2 V3UII co cxso3nbim mokom cevlie 500 A

HcnpiTyemsiit o0pa3er] oXJIakIaroT 10 TeMIepaTyphl, OJM3KOH K OKPYKArOIIeH, U TMOAKIIIOYAaoT K
WCTOYHUKY HAMNPSHKCHUAS CHHYCOMJATBHOTO TIEPEMEHHOTO TOKa. MUHHMAaIbHOS HANPSHKCHUE
NIEPEMEHHOr0 TOKa, W3MepeHHoe Ha BbiBogax Y3UII, HOIKHO COOTBETCTBOBATH JIBYKPATHOMY
MaKCUMaJILHOMY pabodyeMy HaIPsHKCHHIO, 8 9aCTOTa — HOMUHAIBHOM 9acToTe.

UcnprtatenbHplii  TpaHchOpMATOp TOCIEC PETYIUPOBKHA N0 JBYKPATHOTO MAaKCHUMAaJbHOTO
JUTATENFHOTO padodero HampspkeHus U, Ha XOJOCTOM XOAy, €CITM HE YKa3aHO WHOE M3TOTOBHUTEIIEM,



JIOJDKEH MMETh TOK KOPOTKOro 3aMblkaHus He MeHee 200 MA.

W3mepstoT TOK, MPOXOAAIIMN dYepe3 HCIBITyeMblii oOpasen. Ero akTmBHas cocraBisiomas He
JIOJDKHA IPEBBIIIATh 3HAUEHUE TOKa yTeukd 1 MA.

[IpenensHOE HampsDKEHUE JODKHO OBITH M3MEPEHO Ul MPOBEPKH (DaKTHYECKOrO COOTBETCTBHS
YPOBHS HAIPSDKEHHUS 3allUThl YPOBHIO, YKa3aHHOMY M3TOTOBHTENIEM. Kpome Toro, mpoBepsroT, 4TOOBI
3HAYEHHE M3MEPSIEMOro IpEeNeNbHOTO HanpsDKEHWsT He yMeHblnwiock Oonee dem Ha 50 % mo
CPaBHEHHIO C NIEPBOHAYAILHBIM 3HAYCHHEM IS TapaHTHH MPAaBMIIBHOCTH (GyHKIMOHMpoBaHus. B xoxe
9TOT'0 UCIIBITAHUS HE JIOJDKHO OBITh MEXaHMYECKUX TOBPEKICHUN.

7.6.7 Ucnipitanus xiacca 111 B pabodyem pexnme

JI71s1 icnbITaHNS. TPUMEHSIOT UICTOUHUK HANPSKEHUS MPOMBIIIIEHHON 9acTOThI corylacHo 7.6.3.

K VY3UIl wuepe3s pazpenutensubiii KoHgencatop (cM. 7.1.4) TOICOEOUHSAIOT T'eHEpaTop
KOMOMHUPOBAaHHOH BOJIHBI. JIOMyCK Ha mapaMeTphl BOJIHBI, KaK yKa3aHo B TaOmune 4, mpuBeneH Uit
touku noacoeaunenus Y 3UII. 3nauenue U, yKa3pIBa€T U3TOTOBUTEID.

VY3UII npoxoauT HmpeaBapUTENbHOE HUCHBITAHUE IO MPOLEAYPE HCHBITAaHUS corjiacHo 7.6.4. B
JTAHHOM HMCIBITAHMA HOMUHAJIbHBII pa3psiiHbIA TOK 3aMEHSIIOT 3HaYeHUsIMU U,

UMmynbcHBIE TOK ClelyeT HMHULOUMPOBATH IPH IUKOBOM 3HAYEHHU COOTBETCTBYIOIIETO
MOJIYNEPUOJa U OAUHAKOBOM MOJISIPHOCTU C HAIPSHKEHUEM MTPOMBIIIUIEHHON YaCTOTHI.

Ucnpitanne B pabodyeM peXWMe BBIIONHSIOT COMIACHO 7.6.5, UCHONB3YysS TeHepaTop
KOMOHMHHUPOBAaHHOH BOJIHEI CO CIIEIYIOMINME ycTaBKaMu U,,:

a) 10 OHOMY TOJIOKUTEIIBHOMY U oTpHLarensHoMy uMiynsey mpu 0,10 U,.; npoBepka TemmoBon
CTaOMIBHOCTH; OXJIAXKICHUE 10 TEMIIEPATYpPhl OKPYKAIOIIEro BO3ayXa.

b) Mo ogHOMY HONOXKHUTENEHOMY M OTpHLATENbHOMY uMITynbey mipu 0,25 U, mpoBepKa TEIIoBOH
CTaOMIBHOCTH; OXJIAXKICHUE 10 TEMIIEPATYpPhl OKPYKAIOIIEro BO3ayXa.

C) TI0 OJHOMY IOJIOKUTEINBHOMY M OTpUIaTeabHOMY nMmIryascy npu 0,50 U,., mpoBepka TerioBon
CTaOMIBHOCTH; OXJIAXKICHUE 10 TEMIIEPATYpPhl OKPYKAIOIIEro BO3ayXa.

d) mo ogHOMY MOJIOKHUTEIFHOMY W OTpHLATENbHOMY HMITynbey mipu 0,75 U,., IpoBepKa TEeIIoBOH
CTaOMIBHOCTH; OXJIAXKICHUE 10 TEMIIEPATYpPhl OKPYKAIOIIEro BO3ayXa.

€) 10 OZIHOMY HOJIOKUTEIIEHOMY M OTpUIaTeabHOMY uMIryiascy npu 1,00 U, mpoBepka TerioBon
CTaOMIBHOCTH; OXJIAXKICHUE 10 TEMIIEPATYpPhl OKPYKAIOIIEro BO3ayXa.

V3UII cunTaroT BhIAEPKABIIUM HCIBITAHUS, ECIIH OH COOTBETCTBYET KPUTEPUAM OLEHKH 7.6.6.

7.7 Pazbenuantesnn Y3UII u Ge3onacHas padorocnocodHocts Y3UII npu neperpyske

OO01mmpe monoKeHus

Ucnpitanus cienyeT npoBoauTh Ha kaxaoMm Y 3UII. McnpiTaHus BBIMOIHSIOT ISl 3a1UUTHI KaXKI0Ir0
BHJA, KaXKIBIA pa3 Ha HOBBIX 00pa3Iax.

7.7.1 Ucnbrtanns pazpeauautenei Y3UII Ha ycTOHUMBOCT K paboueMy pexuMy

PaspequauTenn Y3UII mpoBepsroT B X07€ HCIBITAaHUN B pabodeM pexxume (cM. 7.6), IpH 3TOM OHH
HE JIOJDKHBEI TIO/IBEPTaThCS ONEpaIlii «BKIIOUYCHHE—OTKIIFOUCHHUE» W JOJDKHBI OBITH B padodeM
COCTOSIHUU MOCJIE€ UCTIBITAHUH.

7.7.2 VctisiTanue TerioBoit ctabmisaocty Y 3UTL

7.7.2.1 Henvimanue na mepmocmouKocms

V3UII BblaepkHBalOT B HarpeBaresibHOM kKamepe 24 4 mpu temneparype (80+5) °C. Hu oaun
BHYTPECHHUH pa3beIMHAUTENb HE TOJDKEH B 3TO BpeMsi cpaboTaTh.

7.77.2.2 Hcnvimanue Ha menniogyo cmaduibHOCMb

VYcnoBus ucnblTaHUR

JIr060i1 KOMMYTAIIMOHHEIM AIIEMEHT HANPSDKCHUS JTOJDKCH OBITh HAKOPOTKO 3aMKHYT MEIHOM
MIPOBOJIOKOM TAaKOTO TUaMETpa, KOTOPBIN ObI HE TIO3BOJIMI € PacIUIaBUTHCS B MPOIIECCE UCIIBITAHUH.

UcnbiTanue crneayeT NpoBOAUTH HA 3aLIUTE Ka)JOrO BHUJA; TEM HE MEHEE, KOTJa BHJIbl 3aILUTHI
HWIEHTUYHBI, JOIYyCKAEeTCA IMPOBEJCHUE HCIBITAHHUA HA 3allUTe TOro BUJIA, KOTOPBIM IMpelrcTaBiseT
HauboJee HeOIArONPHUATHYIO KOHCTpYKIHEo. [Iporenypa ucnbpITaHuil yCTaHABITMBACT JIBa BapHaHTA:

- s Y3UII, copepkallluX TOJIBKO OrPaHUYMBAIOLIUE HAMPSHKEHHE 3JIEMEHTBI, MPUMEHSIOT
pOLEAYPY a);

- g Y3UIL, copepkamyx Kak OrpaHMYMBAIONIME, TaK W KOMMYTUPYIOLIUE HaIMpsDKEHUE
9JIEMEHTBI, IPUMEHSIOT IpoLeaypy b).

a) [ponenypa ucnerranuii st Y3UII, He MMeromero KOMMYTHPYIOIIEr0 3JIEMEHTa, BKIFOUCHHOTO
MIOCJIEI0BATEIBHO C APYTUMU dJIEMEHTaAMU

HUcnprryempie 00pa3ibl MOJCOSANHSIIOT K HICTOYHHKY TIPOMBITIIICHHONW 9aCTOTHI.

HanpspkeHue momKHO OBITH TOCTaTOYHO BBICOKMM, uT00BI uepe3 Y3UII mpoxomun Tok. st aToro
HCIBITAaHUSI TOK YCTAHABIMBAIOT Ha MOCTOSHHOE 3HAaY€HHE. TOK MOBBILAIOT MO3TAHO C TOYHOCTHIO
+10 % mo cmemyrommx 3HaweHwit: 2, 5, 10, 20, 40, 80, 160, 320, 640, 1000 MA (neiicTByromwC



3HAYEHHS WM COOTBETCTBYIOIINE TUKOBBIM ).

Touka oTcuera MOXKET MEHSThCS OT 2 MA J0 MaKCHMajbHOTO PACCEUBAHUS DHEPIUM IEMEHTA,
€CII OHO U3BECTHO.

Kaxplit aTam mpojoinkKaloT 10 JOCTHXKEHHS TEIIOBOH CTaOMIBHOCTH (HampuMep, HW3MEHEHHE
TemriepaTypsl MeHee 4eM Ha 2 K B reuenune 10 Mun).

Bo Bpems ucIBITaHNS TOCTOSIHHO U3MEPSIOT TEMIIEPATYPy Ha IOBEPXHOCTU B CAMOM rOpsiuei TOUKe
VY3UII (tombko mis Y3UII co cBOOOAHBIM JOCTYMOM) M TOK, npoxomsmmid depes Y3UII (camyro
ropstayto Touky Y3UII MokHO onpeenuTs NpOOHBIM HCTIBITAHHEM JIN00 U3MEPEHHEM TeMIIepaTyphl B
HECKOJIBKMX TOYKaX).

Hcnertanne npepeiBarot, ecnu pasbeauauTens Y3UII cpabotaer. Hanpspkenne naiee He TOKHO
TIOBBIIIATHCS BO M30€KaHHUE BHIBOJIA U3 CTPOSI pa3beIUHUTEIIS.

Ecmu nanpsbxenne Ha BbiBogax Y3UII cranoButrcs Huke, yeM U, torma U, MOAIEp)KMBaIOT B
TEUeHWe 15 MHH, a TOK MpeKpamalT peryaupoBaTtb. s 3Tod meanm HEoOXOAWM HCTOYHHK
MIPOMBIIIJICHHON YacTOTBI C TOKOM KOPOTKOT'O 3aMbIKaHHsI, KOTOPBII OBl HE OrpaHWYMBAN TOK J0 TEX
TIop, TIOKa He cpaboTaeT KaKoi-IM00 pa3beanHHUTENb.

Hawnbonpiree 3HaueHne TOKa HE JOJDKHO TPEBBIIIATH MAKCHMAJIPHO YCTaHOBJICHHOI'O 3HAYEHHMS
TOKa KOPOTKOT'O 3aMbIKaHHUs, KOTOPOE CIIOCOOEH BBLIEPKATh Pa3beANHNATED.

b) Ipouenypa ucnsitanns aust Y3UII, comeprkamero KOMMYTHPYIOLIHE 3JIEMEHTHI, BKIIOYSHHBIC
MOCEN0BATENIBHO C APYTUMU 3IIEMEHTAMU

KommyTHpyromye 31€MeHTbl 3aMBIKal0T HAaKOPOTKO IMOCIENOBATENBHO C APYTUMH JJIEMEHTaMHU.
IIponenypa ucnbITaHUS CIEAYIOIAS.

K V3UIT nomator muranue U, OT CHIOBOrO HCTOYHHKA C TOKOM KOPOTKOTO 3aMbIKaHUS,
JIOCTATOYHO BBICOKHMM, YTOOBI OTKJIFOUHMTH 3aAIIUTY OT CBEPXTOKA WM Pa3beIUHUTENb CBEPXTOKA, KaK
YKa3aHO U3FOTOBUTENIEM.

Ecn He mnporekaeT 3HAYMTENBHBIH TOK, HPUMEHSIOT IIPOLEAYPY HCHBITaHUA a), HO IIpH
KOPOTKO3aMKHYTBIX KOMMYTHUPYIOIIHUX IEMEHTAaX.

Ecnmn Y3UII comepxkutr Oonee OAHOrO pa3beAWHHTENS Ha 3aIIMTY OJHOTO BHIA, NPOLERYpPY
UCTIBITaHUS TIPOAOJDKAIOT JIO TEX MOp, TIOKa BCE pa3beJUHUTENIN HE cpaboTaloT.

Kpumepuu coomeemcmeus

V3UII BHyTpenHei ycranoBku. TemmepaTypa Ha nosepxHoctr Y 3UII Bcerna nomkHa OBITH HIKE
120 °C Bo Bpemst ucnisitanus 1 Hiwxke 80 °C ciyctst 5 MUH 1ocie cpabaThIBaHUs pa3beANHHUTEIIS.

[Mpumewanme — 3xauenns Temmeparyp 120 u 80 °C — Ha paccMOTpeHHH.

VY3UII napyxHoii yctanoBkH. He JOIKHO OBITH MPU3HAKOB TOPEHMS MIIM BHIOPOCA TOPSYMX YaCTHIL
n3 vacreil Y3UIL

Hocrynusie Y3UIIL. [ocne ucnbitanus Y3UII co crenenpro 3amuThl, paBHOM win Boiie [P2X,; He
JIOJDKHBI UMETh YacTel, HaXOIAIIHUXCS MO HANPSDKEHUEM, KOTOPBIX MOXKHO KOCHYTBCSI CTaHIapTHBIM
WCIIBITATEIbHBIM LIYTIOM, NpHKJIaasBaeMbiM ¢ yeuiueM 5 H (em. TOCT 14254), kpome Tex, KOTOpbIE
noctynHsl, koraa ¥Y3UII ycTaHOBIEH Kak A1l HOpMaIbHOM dKCIITyaTalluu.

Kornma cpabarsiBaeT pa3zbeMHUTENb, JOJDKHA OBITH O4eBHAHA dPPEKTUBHOCTE U HEOOPATUMOCTH
orkmouenuss Y3UIL. JInsg mpoBepku 3TOro ciaenyeT B TeUYeHHE | MUH NPWIOKUTh HaNpsHKEHUE
MPOMBIIIIEHHOH 4acToTel, paBHoe 2U.. Ilporekarommii Tok He pgomkeH npeBbimats 0,5 MA
(meficTByrOIICE 3HAUCHNE).

7.7.3 WcnpltTaHue Ha CIIOCOOHOCTH BBIIEPKMBATh TOK KOPOTKOI'O 3aMBIKAHUSI B COUYETAHHH C
3aIUTOMN OT CBEPXTOKA, ECIIH UMEETCS

Yenosus ucnvimanus

XapakTepuCTUKY UCTOYHHUKA MPOMBIIIIEHHON YaCTOTBI — OXHMJIAEMbIIl TOK KOPOTKOTO 3aMbIKaHUS
n kod(uIMeHT MOmHOCTH Ha BBIBOAAaX Y3UII — mpuBOOMT M3rOTOBHTENH cornacHO Tabmume 11.
HcnelTaTtensHoe HAaNPsHKEHNUE YCTaHABIUBAIOT PaBHBIM U..

Tabmuna 11 — OxunaeMslii TOK KOPOTKOTO 3aMBIKaHUS M KOA(QQUIIEHT MOLTHOCTH

I,, kA cos ¢ I,, kA cos ¢
+5% -0,05 +5% -0,05

Jlo 1,5 BKurou. 0,95 6,0<17,<10,0 0,50
1,5<1,<3,0 0,90 10,0 <1,<20,0 0,30
30<I,<45 0,30 20,0 <1,<50,0 0,25
45<1,<6,0 0,70 Cs. 50,0 0,20

ITpumedanne — BoccranasnuBatomeecs 1 Bo3Bpamniaomeecs: Hanpsokenns — 1o FOCT P 50030.1.




HUcnprryemerit oOpaser| ciaeyeT yCTaHABIMBATh COTNIACHO YKa3aHUSAM H3TOTOBHUTEIIS.

Y3UII, ero pa3beQMHUTEIN U 3aIIUTa OT CBEPXTOKA OJDKHBI OBITH pa3MEIICHBI B IPSMOYTOJIEHOM
JIEPEBSIHHOM sIMKe, Ha paccTosHUU (50£5) ¢cM OT ero CTeHOK. BHYTpeHHHUE MOBEPXHOCTH SIIHKA
MTOKPBIBAIOT TMAIMUPOCHON Oymaroi wimwm mapieit. OmHy W3 CTEHOK SIMKa (KpOME ITHA) OCTaBISIOT
OTKPBITOH YIS TOTO, YTOOBI MOXXHO OBLIO TOICOCIUHSATH COTJIACHO HHCTPYKIIMHA HM3TOTOBHUTEIS
ITOTBOJTATIINE KaOeIH.

[Ipumevanus

1 ManupocHas Gymara IOKHA GBITH TOHKOH, MATKOMH, JOCTATOYHO MPOYHOM, IIOTHOCTEI0 12—25 r/m.

2 Mapis JomKHA GBITH IIOTHOCTEIO TpHOTH3HTEnsHO 29—30 r/M” ¢ mepermereruem 13x11 nureii B 1 om?.

Iloozomosxa obpaszya

Hns Y3UIL, comepkaiux TOABKO OJUH HEIMHEHHBIN anement, u Y3UIL, coaepkalinx HECKOJIBKO
HEIIMHEHUHEBIX  JJIEMEHTOB, HO COCOHMHCHHEBIX IIOCIEAOBATEIbLHO, Kaxkaelii odnemednT Y3UII,
orpannunBarommii (cM. 3.5) m Kommyrupyronmi (cM. 3.4) HampsbKeHWe, ciedyeT 3aMEeHUTh Ha
MTOJIXOTATIE METAJUTMICCKHE (HAaIlpUMep, MeIHbIC) OJOKH (MaKEThI), TapaHTHPYIOIINE HEM3MEHHOCTh
BHYTPEHHUX COCAMHCHUH, UX TOMEPEYHOTO CCUCHUS, OKPYKAOIIIX MATECPHAIOB (HAIIPUMED, CMOIT) U
YIaKOBKH.

Hnst Y3UII ¢ HenMHEHHBIMU 3JIEMEHTaMH, CO€AMHEHHBIMHM MapasulebHO, CIEAYET MOATOTOBUTH,
KaK OIMCAHO BHIMIC, OTACTBHBIC KOMIUIEKTHI — IT0 TPU 00pasma I KaXaoro TokoBoro mytu Y 3UIIL,
KOTOPEIA CONIEPKUT OUH WM OOJBIIC HEJTMHEHHBIX SIIEMEHTOB.

[Mpumedanne — OOpasIpl, TOATOTOBICHHBIE COTIACHO BHIMICYKa3aHHBIM TPEOOBAHUSIM, JODKEH IOCTaBHTH
N3TOTOBUTCIIb.

Ilpoyedypa ucnvimanus

O06pazen NOACOEANHSIOT K UCTOYHHUKY MPOMBIIUICHHON 4acTOTHl B COOTBETCTBUU ¢ Tabymuei 11,
HCTBITATEIbHOE HANpPSDKEHUE YCTaHABIMBAIOT paBHbIM U, Hcmeltanne npoBomar Tprokasl. Ecnn
3aMEHSEMBI WIM B3BOAMMBIA BHYTPEHHHH WIM BHELIHHH pa3beIUHHUTENb CpadaThIBaeT, TO
COOTBETCTBYIOIMM  pa3beAMHUTENb CIEAYET 3aMEHATh WM B3BOAUTH Kaxkabli pa3. Ecmn
pa3beANHNUTEINb HE MOXKET OBITh 3aMEHEH HJIM B3BEJICH, HCTIBITAHHUE IIPEKPAIIALOT.

Kpumepuu coomsemcmeus

Bo Bpems ucibITaHNs TOK KOPOTKOT'O 3aMBIKaHUsI IOJDKEH OBITh OTKIIIOUEH B TeueHwue 5 c. B xoxe
WCIIBITAHUSI TIANMpOCHast Oymara wWid Mapiisi HE JOJDKHBI 3aroperscs. Kpome Toro, He IOIDKHO
MIPOM30MTH B3phIBA, a TaKXKe HE MOIDKHBI MMETh MECTO APYrue OOCTOSTENbCTBA, OINACHBIC VIS
riepcoHaIa u 000pyAOBaHUSL.

Hocrynusie Y3UIIL. [ocne ucnbitanus Y3UII co crenenpro 3amuThl, paBHOM win Boiie [P2X,; He
JIOJDKHBI UMETh YacTel, HaXOIAIIHUXCS MO HANPSDKEHUEM, KOTOPBIX MOXKHO KOCHYTBCSI CTaHIapTHBIM
UCTIBITAaTEIbHBIM LIYTIOM, NpHKIaasBaeMbiM ¢ yeuireM 5 H (em. TOCT 14254), kpome Tex, KOTOpbIE
noctynHsl, koraa ¥Y3UII yctaHoBIEH Kak A1l HOpMaIbHOM dKCIITyaTalluu.

Kornma cpabareiBaeT pa3zbeMHUTENb, JOJDKHA OBITH O4eBHAHA dPPEKTUBHOCTE U HEOOPaTUMOCTH
orkmouenuss Y3UIL. JInsg mpoBepku 3TOro ciaenyeT B TeU4eHHE | MUH NPUWIOKUTh HaNpsHKEHUE
MPOMBIIIJIEHHOH YacTOThl, paBHOE U,, K OTKIIOUYEHHBIM pa3beAuHUTENeM. lIpoTekaromuil TOK He
JoipkeH npeBbimath 0,5 MA (neficTByloIee 3HaUeHHE).

7.7.4 VctipiTaHne Ha MOBpeXAatolee BpeMeHHoe nepeHanpskenne (BITH)

Ucnerranne npumenstor k Y3UII ¢ coequHEHHBIMU BMECTE BBIBOAAMHY TUTAHUS U 3a3€MIICHHS, JUIS
KOTOpOT'O M3IOTOBUTEIb YCTAHABIIMBACT PEXHMM O€30MaCHOTO MOBPEKICHUS B aHOMAJIBHBIX YCIOBHAX
BITH, onucannsix B 'OCT P MOK 50571.19.

[Ipu ncnpITaHUN MCHONB3YIOT HOBBIE 0Opas3Ilbl, OCHAIIEHHbBIE KaK JUIl HOPMaJIbHON SKCILTyaTalin
COIJIACHO yKa3aHUSM HU3TOTOBUTEIS.

VY3UII noMemaioT B MpsMOYTOJIbHBIN JIEPEBSHHBIA MK Ha paccTosHuM (50+5) cM OT ero CTeHOK.
BHYTpeHHIOI0 OBEPXHOCTH SIIMKA MOKPHIBAIOT MAMMPOCHON Oymaroi wiam mapieid. OQHy U3 CTEHOK
SAIMKa (KpOMe JHA) OCTABISIIOT OTKPBITOW VIS TOTO, YTOOBI MOXKHO OBLIO MOJCOEIWHSTH COTJIacHO
MHCTPYKIMH W3TOTOBHUTEIS TOABOIAIINE KaOemny.

BeiBogs! nutanus Y3UII coequHAIOT BMECTE M 3aT€M MEXJY TOYKOM COEIMHEHHS U BBIBOJOM
3a3eMJICHUS IPUKIIA(IBAIOT BPEMEHHOE NIEPEHANPSHKEHUE.

IlomaroT KpaTKOBpPEMEHHBIE IEPEHANpPSDKEHUs], 3HaueHus KoTopblx ykaszanel B 'OCT P MOK
50571.19, B 3aBUCHMOCTH OT THIIA CUCTEMBI, JUIUTENBHOCTHIO 200 MC C IpEEIbHBIM UCHBITATEIBHBIM
TokoM 300 A (meiicTByrolee 3HaueHUe). 3HAUCHHS TIEPEHANPSKEHUS] MOTYT MEHSITECSI B 3aBUCHMOCTH
0T TpeOOBaHHH HAITMOHATBHBIX HOPM.

B xone ncnbitanys manupocHas Oymara Wiv Mapiist He JJOJDKHBI BOCIIAMEHHUTHCS.

IMocne ucnbrranns Y3UII moxer ObITH B HEYJIOBIETBOPUTEILHOM cocTosiHnU. Kopmyc ycTpoiictBa
CO CTENEHBIO 3alMTHI, paBHOW WM Bbime [P20, He MOMKeH OBITH MTOBPEX/IEH 10 TAKOI'O COCTOSHUS,



YTOOBI YaCTH, HaXO/SIIIMECS I10] HAIIPSHKEHHEM, CTaJIM JIOCTYITHBI JUIS IPUKOCHOBEHHUS! CTaHJapTHBIM
HCIBITATEIILHBIM LIYIIOM.

7.7.5 UctipiTanne Ha COOCTBEHHBIE TTOTPEOIISIEMYIO MOLITHOCTh ¥ TOK YTEUKH

VY3UII noncoenHAI0T K NCTOYHHUKY HAINpsDHKEHHUS TIPH €r0 MAaKCHMMaJIbHOM JUTMTENIBHOM pabodem
HanpsbkeHud U, COrmacHO MHCTPYKLMSIM —H3rOTOBUTENS. M3MepsroT KaKyl[ylocs MOLIHOCTS,
norpedisemyio Y3UIL. M3MepsoT TOK yTeukH, npoTeKaronuii yepe3 Beisos PE.

[Ipumevanus

1 Ecnu m3roroBuTeneM nomyckaetcs 6onee ogHoi cxembl moaxmodennss Y3UII, Torma ucmeiTanue mpoBOAST
JJISL KaXKIOH CXEMBI.

2 UzmepstioT (haKkTHIECKoe ACHCTBYIOMEee 3HAUCHHUE TOKA.

7.7.6 TIpoBepka xapakrepuctiku BITH (cM. pucyHok 7)

7.7.6.1 MemoOwr ucnvimarnus

Crnenyer WCIONb30BaTh HOBBIE 00paslbl, OCHAIICHHBIC KaK IPH HOPMAJIbHOW OKCILTyaTalllu
COIJIACHO yKa3aHUSM U3TOTOBUTEIS.

VY3UII noMemaioT B MpsMOYTOJIbHBIN AEPEBSHHBINA MUK Ha paccTosHUM (50+5) cM OT ero CTeHOK.
BHYTpeHHIOI0 OBEPXHOCTH SIIMKA TOKPHIBAIOT MAMMPOCHOH Oymaroi wiam mapieid. OQHy U3 CTEHOK
SIMKa (KpoOMe JHA) OCTABISIIOT OTKPBITOW VIS TOTO, YTOOBI MOXKHO OBUIO MOJCOEIUHSTH COTJIaCHO
MHCTPYKIMH W3TOTOBHUTEIS TOABOJISIINE Kabemny.

HcneiTyemblii oOpasen IOmKeH OBITh IMOJACOSNMHEH Ha fr = 5,5 C K UCTOYHUKY HaNpsDKEHHS
MPOMBIIIIEHHON 4acToThl U, (momyck MuHyc 5 %). VICTOUHMK HampspKeHHsS JTOJDKEH OBITh Jmbo ¢
JIOCTaTOYHO BBICOKOH TOKOBOW CIIOCOOHOCTBIO (IJIsl TapaHTUH, YTO HaNpspkeHne Ha BbiBogax Y3UII ne
ymager Hwke 95 % Ur B Xome WCHBITaHWs), JUOO MO 3HAYCHUIO PABHBIM yKa3aHHOMY
BBIJICP)KUBAEMOMY TOKY KOPOTKOro 3aMmbIkanus Y 3UII (BBIONpaIOT MEHbIIIee 3HAYEHHE).

Crryctst 100 Mc wi paHblIe rociie NpuKiIaabBanus Ur Ha MCHBITYeMBI oOpaser B TedeHue 30
MUH TOJAlOT Hampsbkenue, pasHoe U, (momyck MuHYyC 5 %) C TOH e TOKOBOH XapaKTepHCTHKOH
HCTOYHUKA.
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Pucynox 7 — IlpumMep u quarpaMMa BO BpEMEHU HCIBITATENBHOM LIEMH I IPOBEPKU
xapakrepuctuku BITH



7.7.6.2 Kpumepuu coomgemcmesus

a) Pexxnm nospexnenns BITH

Ecmu m3rotoBurens 3amaer pexum nospexxaenus BIIH mpu 3amannom(pix) 3HaueHnn(sx) Urp,
nanupocHasi Oymara Win Mapisl He JIOJDKHA BOCIUIAMEHSTBCS B XOJI€ UCIIBITAHHSI.

Koprryc ycrpoiicTBa co CTeeHBIO 3alUThI, paBHOW wiw Beimie [P20, He MOmKkeH OBITh MOBPEKICH
JI0 TAKOT'O COCTOSTHMSI, YTOOBI YacCTH, HAXOASAIINECS O HANPSHKEHUEM, CTAIN JOCTYIHBI JUTS KacaHHs
CTaHJAPTHBIM UCIIBITATENBHBIM II{yTIOM.

Ecnmu paspenuuuTens cpabaTbiBaeT, MODKHA OBITH OdeBHOHA S(PPEKTUBHOCTH M HEOOPATUMOCTH
OTKIIIOYEHUS] yCTPOMCTBA. J[Is1 MPOBEPKH 3TOro clefyeT B TeueHHe | MHUH MOAaTh HaNpsHDKEHUE
IMPOMBIIIICHHOM 4YacToTel, paBHOe U,. Ilporexarommii Tok He JomkeH npesBsmats 0,5 MA
(meficTByrOIICE 3HAUCHNE).

b) Xapaxrepucruka ycroiunsoct k BITH

Ecmu m3roroButens 3amaeT xapakTepucTuky ycroitunmBoctd k BITH npu 3amannom 3Hauenun Urp,
VY3UII TonbKkO TOTAAa CUUTAIOT BBIJCPKABIIUM HCIIBITAHUS, KOrja OyIyT BBINONHEHHI CIIEIYIOLIHE
JIONOJTHUTENBHBIE YCIOBUS:

- Y3UII umeer TemnoByro ctabMiIbHOCTE B riepuof noxaun U,, Y3UII cunTaioT TepMOoCTaOMIBHBIM,
€CIIM MUKOBOE 3HAYECHUE AaKTUBHOW COCTaBILSIIOINEH [, MM pacCEeMBAaHUE DHEPrUU HE BO3PACTAET B
nocnenHue 15 MuH npuknaapBanus HanpsbkeHus U ;

- TIOCJIE TOTO KaK HCIIBITYeMBIH 0Opa3el] OXJIaJuTcsi A0 TeMIIepaTyphl, ONU3KOM K OKpYKalolieH,
CIeAyeT ONpEelNeNuTh MPEAeIbHOE HaNpsDKEHHE MCIBITAHUEM, OINUCAHHBIM B 7.5, IPOBEPHUB,
JECTBUTENIBHO JIM COXPAHSAETCAd YPOBEHb HAMPSDKEHUS 3allUThl, YKAa3aHHBIA HM3TOTOBUTEIEM.
Ucnbiranue o 7.5.2 BBINOMHSIOT TOJIBKO NpH /,, a ucnblTanus no 7.5.4 u 7.5.5 — Toabko npu U,,..
BcnomorarenbHbIe ey, HapuMep HHANKATOPHI TOJIOKEHNUS, TOJDKHBI OBITh B pa00YeM COCTOSIHUH.

OcMoTp ncneITyeMoro o0pasna He J0IDKSH BBISIBUTH OBPEXKICHUH.

7.8 UcnbiTanue nByx- U oaHOBBOAHBIX Y3UII ¢ pa3geibHbIMH BBOAHBIMH M BbIBOJHBIMH
BBIBOIAMH

7.8.1 HcnelTaHue Ha peryaupOoBKY HANPSKEHUS

Hamnpsoxenne U, monmarotr yepe3 BBOJHOH 3a)KHM, M OHO JIOJDKHO OBITH ITOCTOSHHBIM C JIOITYCKOM
MuHyc 5 %. VcnblTanue cieqyer NMpOBOJAWTh C HOMHMHAJIBHBIM TOKOM TPH aKTUBHOM Harpyske.
BxogHoe M BBIXOJHOE HANPSDKEHUS M3MEPSIOT OJHOBPEMEHHO C TOAKIIOUEHHOM HArpy3KoM.
OnpenensroT perynupoBky HanpspkeHus (AU) B mporieHTax 1o ¢popmyie

JlanHoe 3HAuYeHME JOIDKHO OBITHh 3apErMCTPUPOBAHO W COOTBETCTBOBATH  3aSIBICHHOMY
H3TOTOBHTEIIEM.

7.8.2 HoMMHaNBHBIA TOK HATPY3KH [,

K V3UII noxpator nutanue, kak B 7.8.1, mpu TemmepaType OKpYXaroIEero BO3AyXa € IOMOIIBIO
Kabelss MUHMMAJIBHOTO cedeHMs, ykazanHoro B 7.3.1. Tok Harpy3ku NOJDKEH yCTaHaBIMBAThCS MO
HOMUHAJILHOMY TOKY HArpy3kd, yKa3zaHHOMY usroroBureneMm. IlpunynurensHoe oxnaxiaenue Y 3UIL
HEOMYCTHMO.

VY3UII cunTaroT BBLAEPKABIINM HCIBITAHIE, €CIIN €0 000JI0YKa JIOCTUTIIA TETIOBOM CTaOMIIBHOCTH
W TeMmIeparypa 4YacTed, NOCTYIHBIX IIpM HOPMAaJIBHOM JKCInTyaTtanuu, He Oomee dem Ha 40 K
MIPEBBIIIACT TEMIIEPATYPY OKPY’KAIOIIETo BO3LyXxa nomenieHus (cm. 2.1).

7.8.3 VcnplTanue Ha CIOCOOHOCTH BBIAEPKHUBATH KOPOTKOE 3aMBbIKaHUE CO CTOPOHBI HATPY3KH HPH
Hanunn pazsenuautenei Y3UII (ux nammdue onpenensieT n3roToBUTENb)

[MoBTopstor ncnbitanue mo 7.7.3, HO 6e3 3aMKHYTBIX HAKOPOTKO 31eMeHTOB. OJIHAKO BCE BHIBOJIBI
Harpy3kd 3aMbIKalOT HaKOPOTKO ITPOBOJHMKOM HanWOOJbIIEro cedeHus (M3 yka3zaHHBIX B 7.3.1) u
mmHor 500 MM.

Kpumepuu coomsemcmesus

B xogne ucmblTaHMs TOK KOPOTKOIO 3aMBIKAHHsS CIEQyeT OTKIIOUUTh B TeueHue 5 c. Bo Bpems
WCIIBITAaHUS TTAMPOCHAsI Oymara WM Mapisi He JI0JDKHA BOCIUIAMEHUTHCS. Kpome Toro, He JOIDKHO
MIPOM30MTH B3phIBA, a TaKXKe HE JOIDKHBI MMETh MECTO ApPYrue OOCTOSTENbCTBA, OINMAacHBIE VIS
repcoHaIa u 000pyAOBaHUSL.

HocrynHoe Y3UIIL. [ocne ucnbitanust Y3UII co crenenbto 3amuThl, paBHOM WK Beiuie [P2X, He
JIOJDKHBI UMETh YacTel, HaXOIAIIHUXCS MO HANPSDKEHUEM, KOTOPBIX MOXKHO KOCHYTBCSI CTaHJIapTHBIM
UCTIBITAaTEIbHBIM LIYTIOM, NpHKiIansBaeMbiM ¢ yemmeMm 5 H (em. TOCT 14254). Ecnn BHYTpeHHMHA
paspeauHuTeNns He cpadotan, Y3UII nomkHo BemoaHUTH TpedoBanus 7.4.1 u 7.5. Ecnu BHyTpeHHN
pa3beAnHNUTEINs cpabdoTal, JOIDKHA ObITh O4eBHIHA 3P (PEKTHBHOCTh M HEOOPATUMOCTD OTKIIIOYEHUSI.

Jlyst ipoBepkH akTa OTKIIIOUCHUS! HEOOXOJMMO TP EANPUHSITE CIIETYIOIINE MEPBI:

a) yOeqUTECS B TOM, YTO Ha BBIBOAHBIX 32)KMMaxX HET HaIPsDKCHUS;

b) npunoXxnTh HanpspKEHHE NMPOMBIIUICHHON 4acToThl, paBHOE 2Uc, MEXKIY COOTBETCTBYIOIINMHU



BBOJHBIMH W BBIBOJHBIMHM BBIBOJAMHU B TEUEHHE | MUH, IPH 3TOM MPOTEKAIOIIUN TOK HE JOJKEH
npessimaTh 0,5 MA (meficTByromiee 3HaYEHHE).

HcnbITaHnIo TODKHBI OABEPTaThCsl BCE BCIIOMOrATEIbHBIE YaCTH, BKIIOYEHHBIE MOCIEA0BATEBHO
¢ Y3UII, kax yka3aHO U3TOTOBUTEIEM.

7.8.4 CriocoOHOCTH BBIJICP)KUBATh IIEPEHAIPSDKEHNE CO CTOPOHBI HArPy3KH

JUis  oTOro WCHBITaHWsl MpUKIaAbBaloT 15 wummynscoB Toka 8/20 wimm 15 wummynscoB
KOMOMHUpPOBAaHHOH BOJHBI C HampsDKEHWEM pa3oMkHyTod 1enu U,, paBHBIM 3HAYCHHIO
COOTBETCTBYIOIIEMY €ro CIIOCOOHOCTH BBIJCP)KMBATh IIEPEHAIPSHKEHHE CO CTOPOHBI HArpysKH,
YKa3aHHOW HM3TrOTOBHTENEM. VIMITyIbCHl NMPUKIABIBAIOT TpeMs Tpynnamu (IO MATh HMITYIbCOB B
KaXJI0¥ TpyIIIe) K BBIXOIHBIM BBIBOIAM HcrbITyeMoro odpasna. Ha Y3UII nogaror U, OT HCTOYHMKA
HaNpsDKEHUST C HOMHHAJIBHBIM TOKOM He MeHee 5 A. Kaxpgplii WMITynbCc JOJDKEH OBITH
CHUHXPOHHM3MPOBAH N0 OTHOLIEHUIO K IPOMBINUIEHHON YacTtore. HaunHas ot 0°, yroyn CHHXpOHHM3aLuu
JIOJKEH YBEIMUMBaThes yepes 30°+5°.

WuTepBan Mexay umnynscaMu cocTaBisieT 50—60 ¢, a Mexay rpynnamu UMILyascoB — 25—30
MUH.

HcneiTyembrit  oOpaser] OODKEH HAaXOAWTHCS 110 HANpsHKCHHEM B TEYCHHE BCEro IHKIIA
ucnbITanui. HanpsbkeHre Ha BBIXOAHBIX BBIBOJAX AOJDKHO PETUCTPUPOBATHCS.

Kpumepuu coomeemcmesus

V3I1 cunTaroT BEIIEPKaBIINM UCIIBITAHUE, €CIH TPeOOBaHMS 7.6.6 BHITOIHEHEI.

7.9 lonoTHUTEIbHbIE UCTIHITAHUS

[TpoBonsT st onpeniesiennst KpuTepuii 0e30MacHOCTH.

7.9.1 Iepenocusie Y3UII ¢ ruOkumu KabeIsIMu U IIHYpaMH M UX KpeIUICHHe

7.9.1.1 Tlepenocusie Y3UII nomkHBI OBITH CHAOXXEHBI AHKEPHBIM KPEIUIEHHEM IIHYpa, YTOOBI
TIPOBOJIHUKY OBUTH CBOOOHBI OT HATSDKEHHSI, CKpYUMBAHHUS, KOT/Ia OHH IOJCOCAMHEHBI K BEIBO/IAM HIIH
KOHIIaM, a UX MOKPHITHE JOJDKHO OBITH 3aIMIIECHO OT UCTHPaHMSI.

OmnieTka, ecim UMeeTcs, JOJDKHA OBITh MPUKPEIUICHa K aHKEPHOMY KPEIUICHHIO ITHYpa.

CoOTBETCTBHUE ITPOBEPSIFOT OCMOTPOM.

7.9.1.2 DddeKTHBHOCTh YACPKUBAHUSA TPOBEPSIOT CICAYIONIUM HCTIBITAHHEM C ITOMOIIBIO
YCTaHOBKH, NIPEJICTABICHHOMN Ha PHCYHKE 8.
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1 — BKCUEHTpPUK; 2 — pydKa NpuBoja; 3 — BWIKA; 4 — IIHYp WIK Kabenb; 5 — rpy3
PucyHok 8§ — YcTaHoBKa 1711 HCOIBITAHKS KPEIUIEHUS IIHYPa

Y3UII ¢ HeChbeMHBIM HIHYPOM HUCTHITHIBAIOT B COCTOSIHAU ITOCTaBKHU; HMCITBITAHWC BBITOJMHSIOT Ha
HOBEIX 00pa3iax.

Y3UII ¢ 3aMeHsIeMBIM KaOelieM HCHBITHIBAIOT C KaOelleM HOMHHAIBHOTO CCUCHHS, YKa3aHHOTO
M3TOTOBHTEIIEM.



[MpoBomHukM THOKOTO Kabenss WM IIHypa pa300pHBIX KaOened BBOIAT B 3a)KMMBI, BHHTHI
3aTSATUBAIOT TaK, YTOOBI 3a()UKCHPOBATH ITOJIOXKEHHE IPOBOIHHKA.

AHKepHOE KpeIUIeHHE IMIHypa HCIOJB3YIOT, KaK OOBIYHO; 3a)KMMHBIC BHHTBHI, €CIIM HMMEIOTCS,
3aTSATUBAIOT BPAIAIOIIUM MOMEHTOM, PaBHBIM 2/3 OT yKa3aHHOro B Tabmme 12.

Tab6muma 12 — TpeboBaHUS K 3aTATHBAHUIO 32)KUMHBIX BHHTOB

HomunaneHslil quamerp pe3n0bl, MM Bpamarommit moment, H'm
I 11 111
Ho 2,8 0,2 0,4 —
Cs. 2,8 10 3,0 0,25 0,5 —
» 3,0 » 3,2 0,3 0,6 —
» 3,2 » 3,6 0,4 0,8 —
» 3,6 »4,1 0,7 1,2 1,2
» 4,1 »4,7 0,8 1,8 1,2
»4,7» 5,3 0,8 2,0 1,4

Iocne cOopku 00pasma ero YacT MOKHBI OBITH TOYHO MOJOTHAHBI, IPU 3TOM HE JOHKHO OBITH
BO3MOXKHEIM TIPOTOJKHYTh KaOenb WIM IMHYp B o00pa3el Ha CKOINBKO-HHOYIb 3HAYHUTEIEHOC
paccTosiHue.

OO0pa3zell MOMEIIAIOT B WCHBITATENFHYID YCTAaHOBKY TaK, YTOOBI oOcH Kabens WM IIHypa
pacroaraiich BepTUKAIBHO OTHOCHTEIIEHO MECTa UX BBOZA B 00pasell.

3ateM kKabelb WK ITHYp MOABEPTal0T CTOKPATHOMY HATSDKEHUIO C YCHIIUEM:

60 H, ecmm HOMUHANBHBIH TOK He Oonee 16 A, a HoMuHaNBbHOE Hampspkenue g0 250 B
BKJIIOUHUTENBHO;

80 H, ecnu HOMUHAITLHBIN TOK HE Oosee 16 A, a HOMHHATIBHOE HarnpsbkeHue cBbime 250 B;

100 H, ecinn HOMHUHAIBHEIN TOK CBBIIIE 16 A.

PacTsruBaromye ycuimus MpUKIAIpBAIOT 0€3 PHIBKOB, KAXKIBIN pa3 B TeueHHE 1 C.

Crnenyer ciieauTh 3a TeM, YTOOBI yCWIIME PACHpEACsIOCh PaBHOMEPHO Ha BCE YaCTH KaOems
(>KMJTBI, M30IIAIINIO U OTDICTKY).

[Nocne ucrpiTanwst KaOeNb WIH ITHYP HE JOKHBI CMECTHTRCS Oonee yeM Ha 2 M. J[iis pa30opHBIX
YCTPOWCTB KOHIIBI MPOBOJHUKOB HE JIOJDKHBI 3aMETHO CMEIIAThCS B BBIBONAX; IS HEpa3OOpHBIX
YCTPOHCTB HE JIOKHO OBITH OOPHIBOB AIIEKTPUICCKAX COCTUHCHUH.

Jlnst m3MepeHnst IpoIOIFHOTO CMEIICHHS /IO Havajia MCIBITAHUS Ha BHITATHBAHWE Ha Kabene wim
IIHype, TPUOTU3UTEIBHO Ha paccTossHIH 20 MM OT KOHIIa 0Opasiia WM aHKSPHOT'O KPEIUICHHS, CTaBsAT
MeTKy. Ecnm B yCcTpo#CTBax ¢ Hepa30OpHBIMH ITHYpPaMH HET YETKO 00O3HAYCHHOTO KOHIA oOpasma
WA aHKEPHOT'O KPEIUICHUS, TOTIOTHUTEIFHYIO0 METKY CTaBAT Ha KOpITyce 00pasma.

[Mocne ucnpITaHAs CMEIICHIE METKU Ha KaOelle WU IIHYpPe OTHOCHTEIBHO 00pa3iia Wi aHKEPHOTO
KPETUICHUS U3MEPSIOT B COCTOSHUN HATSDKCHHS KaOeIsl WIH IITHYpa.

7.9.1.3 Hepa3oopapie Y3UIl nomwkHBl OBITH CHAOXCHB THOKHM KaOeleM WIH UIIHYpOM,
cootBercTBytomuM crangapram cepuid TOCT P MOBK 60227 unu 'OCT P M3K 60245, miomans
CEYEeHHS MPOBOJHUKOB KOTOPBIX MOAXOAUT Uil MakcuMaibHbIX napaMmerpoB Y 3UII u cornacoBaHHOro
C HUM 000pyZOBaHus.

COOTBETCTBHE MPOBEPSIIOT OCMOTPOM, H3MEPEHHMEM M MPOBEPKON NPABHILHOCTU IPUMEHEHUS
ruOKHX Kaberel U WHYpoB corylacHo TpeboBanmsM cranaapros cepuit [OCT P MOK 60227 u TOCT
P MDBK 60245 (4ro npuMeHuMo).

7.9.1.4 B mnepa3bopupix Y3UIl rubkuii kabenb WIM HIHYp KOHCTPYKTHUBHO IOJDKHBI OBITH
3aIUINEHBI OT YPE3MEPHOTO U3rHba B MECTE UX BBOJA B YCTPOMCTBO.

OrpaHnunTend, IpeIHa3HAYCHHBIC UTA 3TOH [N, TOJDKHBI OBITh BBIIOIHEHBI U3 H30JSIIMOHHOTO
MaTepuaa ¥ HaJIeXKHO 3aKPETUICHBI.

CrmpanbHple METAIUIMYCCKUE TIPYKUHBI, OTOJICHHBIC WUIH TTOKPHITHIC W3OJSIIMOHHBIM MaTEpPUAIIOM,
HE CIIeIyeT IPUMCHATh B KAYECTBE OTPAHUIUTEIICH OT M3THOA TPOBOTHUKOB.

CoOTBETCTBHEC TPOBEPSIOT OCMOTPOM U HCTIBITAHUEM Ha W3THO B YCTAHOBKE, MPEICTABICHHON Ha
pHUCyHKe 9.
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1 — obpa3zerr; 2 — ycTpOICTBO 1JIst KperuieHus oopasna; 3 — rpys
Pucynox 9 — YcraHoBka 11 HCIBITAaHUS Ha W3THO

HcnipiTanne BBITIOMHSIOT Ha HOBBIX 00pa3iax.

OO0pazen; NPUKPEIUIAIOT K KoJeOaTeIbHOMY MEXaHW3MY YCTaHOBKHM TaKMM 00pa3oM, 4TOOBI Ipu
HaXOXJICHHH o0pa3lia B CpeAHEM IIOJIOKEHHH OCh T'MOKOro KaOeis WM IIHypa B MeCTe BBOZA B
oOpa3er] HaxouIach B BEPTUKAILHOM ITOJIOKECHHH, ITPOXO/IS Yepe3 OCh KoJIeOaHusl.

W3MmeHsisi paccTOsiHUE MEXKIy 3aKpeIUIeHHOM 4YacThlo KoJeOaTeNbHOIO MEXaHM3Ma M OCBIO
KoneOaHms1, 0Opasell pacroiaraoT Tak, YTOObI IIHYp COBEpIlal MUHAMaJIbHOE OOKOBOE JABIKEHHE, a
Ka4alOINICS MEXaHNU3M UCIIBITATENIbHON YCTAHOBKHU MPOXOAWII CBOIO MOJTHYIO TPAEKTOPHUIO.

C nernpio OBICTPOTO OMNpPEENICHUS OIBITHBIM ITyTEM BO BPEMS UCIIBITAHNS MOHTAXKHOT'O MTOJIOXKEHHMS
IIHypa C MHUHUMAJIbHBIM OOKOBBIM JIBM)KEHHWEM, YCTaHOBKA JUISl MCIIBITAHWS HA W3TMO JOJDKHA OBITH
yCTpoeHa TaK, YTOOBI Pa3HBIE OMOPHI JUIT MOHTa)Xa YCTPOWCTB Ha KoJeOATEIbHOM MEXaHH3ME JIETKO
PEeryaupoBaIUCh.

K kabe:ro mim mHypy MOJBEIINBAIOT TPY3 TaK, YTOOBI IPUKIIAIBIBAEMOE YCUIINE COCTABIISUIO:

20 H — 151 yCTPOMCTB ¢ HOMHMHAIBHBIM CEUeHHEM KaGereil miu mHypoB cebimme 0,75 MM’

10 H — ni1s1 ocTanbHbIX YCTPOUCTB.

Ilo mpoBoAHMKAM MPOITYCKAIOT TOK, PABHBIII HOMHUHAIBHOMY TOKY YCTPOMCTBA, WM CIIEIYFOLIUH
TOK (BBIOMPAIOT MEHbIIIECE 3HAYCHHE):

16 A — 1151 yCTPOMCTB ¢ KabessIMH MM IIHYPaMH HOMMHAIBHOIO ceueHns cBbimme 0,75 MM’

10 A — 1151 yCTPOMCTB CO IIHYPAMM HOMHHAIBHOTO ceuerns 0,75 My’

2,5 A — JuIs YCTPOICTB €O ITHYpaMH HOMHUHAJIBHOTO cedeHus Menee 0,75 M.

Hamnpspxenne Mexxay poOBOAHMKAMH PaBHO HOMUHAJILBHOMY HaIpsDKEHUIO o0pasia.

KonebarenbHblit MexaHn3M OTKJIOHsIeTCsl Ha 90° (45° B KaXIyI0 CTOPOHY OT BEPTHKAJIH), YHCIIO
n3rn6o8 — 10000 ¢ gacroroit 60 U3rnMOOB B MUHYTY.

OpuH n3rud cOCTaBISIET OAHO ABMKEHHE MO0 BIiepe, 0o Ha3al.

[Mocnre 5000 m3rndoB 00pa3IBl ¢ KAOEIIMHU WX IIHYpaMH KPYIJIOTO CeYeHHs! ToBOpadnBaroT Ha 90°
B KoyieOaTelnbHOM MeXaHHM3Me; 00paslipl C IUIOCKUMH IIHYpaMH H3rHOaloT TOJIBKO B HalpaBIICHUH,
HNEPHEHIUKYISIPHOM K OCH IIPOBOJHUKA.



Bo Bpemst ucnibITaHus Ha U3THO HE JIOJDKHO OBITH:

- IIPephIBAHUS TOKA;

- KOPOTKHUX 3aMBIKaHUH MEXIY ITPOBOAHUKAMH.

CyHTaloT, YTO MPOM30MIIO KOPOTKOE 3aMBbIKaHHE MEXIy MPOBOJHHKAMH T'MOKOrO KaOemst Win
LIHYpa, €CIIM TOK JIOCTHUT 3HAYECHHSI, PABHOT'O ABYKPATHOMY HCIIBITATEIFHOMY TOKY YCTPOWCTBA.

[Magenne HampsHKEHUST MEXKAY KaKAbIM KOHTAKTOM M COOTBETCTBYIOIIMM IIPOBOIHUKOM C
MIPOITYCKAEMBIM HCIIBITATEIbHBIM TOKOM, PABHBIM HOMUHAJIBHOMY, HE JI0JDKHO mpeBbimats 10 mMB.

[locnme wcrbITaHUSt OTPAaHWYMTENb, €CIM OH HMMEETCS, HE JOIDKEH OTJIENSAThCS OT Kopiyca, a
n30JsIIMsl THOKOro Kabeyss WM IIHypa HE IODKHA MMETh NPH3HAKOB HCTHPAaHUs WIM HM3HOCA;
pa3opBaHHbIE TPOBOJIOKM IIPOBOAHMKOB HE JOJDKHBI IIPOKAIbIBATh H3OJSIIMIO W CTAHOBUTHCS
JOCTYITHBIMH.

7.9.2 Mexanndeckast IpOYHOCTb

7.9.2.1 VY3UIl nomxHbl 007amaTh COOTBETCTBYIOMIEH MEXaHWYECKOH IPOYHOCTHIO, HYTOOBI
BBIJICP)KMBATh HATPY3KH, BOSHUKAIOLINE B XO/I€ YCTAHOBKH M AKCILTyaTalnH.

CooTBeTCTBHE MPOBEPSIIOT CICAYIOMINME UCTIBITAHUSIMH.

OO0pasipl MoBEPraloT yAapaM ¢ IOMOIIBIO YIapHOH HCIBITaTeIbHOW YCTAHOBKH, KaK ITOKa3aHO Ha
pucynke 10.

a — HcneiTaTenbHas YCTaHOBKa
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1 — mapuunp; 2 — cranpHas TpyOka; 3 — pama; 4 — oOpaser; 5 — MOHTaXHBIH Kpemex;
H — BbICOTa NafieHus



b— YHapHLIﬁ 9JICMCHT MasATHUKOBOI'O MOJIOTKa
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Pucynox 10 — VY napnas ucnslTaTenbHas yCcTaHOBKA

VYaapHBI 3JIEMEHT MMeeT IMoiyc(epHuuecKylo MOBEPXHOCTh ¢ pamuycoM 10 MM, BBINOJIHEH u3
nomamua teepaoctsio 100 HRC u umeer macey (150+ 1) 1.

OH eCTKO 3aKpeIIeH Ha HIWKHEM KOHIIE CTAJILHON TpyOKH, BHEITHHUI THaMeTp KOTOpoi 9 MM, a
TonmuHa creHok 0,5 MM, KOTOpast IIapHUPHO 3aKpEIUIEHa B BEPXHEH 4acTU TaK, YTO Ka4aeTcs TOIBKO B
BEPTUKAJTIBHOM INIOCKOCTH.

Ocp mapHupa pacrnonokena Ha Bbicore (100041) MM Haj OCBIO yIapHOTO JIEMEHTA.

TBeprocts mo PokBenny yaapHOro »jeMEHTa ONPENENSIOT C IOMOLIBIO CTaabHOIO IapHKa
nmuamerpom (12,700+0,0025) mm, BraBimBaeMoro ¢ HadaibHOW Harpyskoi (100+2) H 1 MmakcuManbHOM
Harpysko# (500+2,5) H B rojoBKy yaapHOro 3JeMeHTa.

[Mpumedanue — JonOMTHATENBHYIO HHPOPMALUIO, KACAIOIIYIOCS ONPEASICHHS TBEPAOCTH IIACTHIECKIX Mace
o Poxsemry, cm. UCO 2039-2 14].

KoHCTpyKIMsl yCTaHOBKM TakoBa, YTO JUIA yAEpXKaHUS TPYOKH B TOPU3OHTAJIBHOM IIOJIOKEHUH K
MIOBEPXHOCTHU YAAPHOr'0 3JIEMEHTA cleyeT NpUKIaasBaTh yeunue 1,9—2,0 H.

OGpasupl  YCTAHABIMBAIOT Ha IWcTe (aHephl TOMIMHOM § MM, mwomamssio 175 mM?,
IIPUKPEITICHHOM B BEPXHEM M HIJKHEM YIJIaX K )KECTKMM KPOHIITEHHAM.

Ilepenocusie Y3UII UCHBITBIBAIOT KaK CTALMOHAPHBIE, U C MOMOLIbI BCIOMOraTEIbHBIX CPEICTB
UX NPUKPEIUISIOT K JIUCTY (haHepbl.

MoHTaxHast ornopa JoibkHa nMmerh maccy (10£1) xr u JomKHa OBITH yCTaHOBJIEHA HA JKECTKOU
pame.

MoHTa)xHast KOHCTPYKIHUS JIOJDKHA OBITh TAKOH, YTOOBIL:

- obpasenr Mor OBITh Tak pa3MeIIEH, YTO TOYKA yAapa JEXHT B BEPTHKAJIBHOW IIOCKOCTH,
MPOXOAIIEH Yepe3 OCh MOJBECKH;

- obOpazenr Mor OBITH CMEUIEH B TOPM3OHTAIFHOM HANpaBICHWH W TOBEPHYT BOKPYT OCH,
MIEPICHANKYIISIPHO TIOBEPXHOCTH (haHEPHI;

- MCT (paHEepBI MOT TTOBOPAYMBATHCSI BOKPYT BEPTUKAILHOM OCH.

V3UII ckpbITOH yCTAaHOBKM MOHTHPYIOT B YIIIyOJICHWH, CIETaHHOM B Opycke M3 JiepeBa (TBEpAbIX
MIOPOJT) WIIM MaTepHala C aHaJOTHYHBIMH MEXaHWYECKHMHU XapaKTEPUCTUKaMH, KOTOPBIH IPHUKpPEIICH
k smcry daneps! (Y3UII B coOCTBEHHBIX MOHTaKHBIX KOPOOKAX HE HCIBITHIBAIOT).

IIpm wucnonb30BaHMM JIEPEBSIHHOTO OpycKa HalpaBlICHHE BOJOKOH B HEM JIOJDKHO OBITh
NEPHEHAUKYIISIPHO K HAIIPABICHUIO yaapa.

VY3UII cKkpbITOH YyCTAaHOBKHM C BHHTOBBIM KPEIUIEHHEM JOJDKHBI OBITH IPUKPEIUICHBI C MOMOIIBIO
BUHTOB K KPOHIITEI{HAM, YIITyOJIeHHBIM B OPYCOK.



Y3UII cKpBITOW YCTAHOBKM C KPCIDICHWEM MIMIIAMHU JOJDKHBI OBITH TPUKPEIDICHBI K OpPYCKy ¢
IIOMOIIbIO IIHIIOB.

Ilepen HaHeceHHEM yIapoB KpEIEKHbIE BUHTbl OCHOBAHUWA U KPBILIEK 3aTSATMBAIOT, MPUKIIAbIBAS
BpaIaronii MOMEHT, paBHbIH 2/3 oT yKka3zaHHOTO B Tabimie 12.

OO0Opasnbl yCTAaHABIMBAIOT TaK, 4YTOOBI TOYKA yJaapa JieKajla B BEPTHKAIBHOH IUIOCKOCTH,
MPOXOJSIIEeH Yepe3 OCh MapHUPaA.

Y mapHbIil 3eMEHT TOJKEH CBOOOIHO MAIaTh C BRICOTHI H, yka3aHHOU B Tabmwie 13.

Tabnuma 13 — BeicoTa najgeHus yaapHoro JieMeHTa

BricoTa majgeHusi, MM Yactu 0001049eK, OABEPraIoNuecs yaapam
OOBIYHBIX YCTPOHCTB JIPYTUX YCTPOHCTB
100 AuB AuB
150 C C
200 D D

A — dactu Ha (DpPOHTAIBHON MOBEPXHOCTH, BKJIFOYAs YACTH, HAXOMAIIHECS B yrayOmeHun; B —
4acTH, KOTOPhIE HE BEICTYMAIOT Oojiee 4eM Ha 15 MM OT MOHTa)XKHOW TMOBEPXHOCTH (PacCCTOSHHE OT
CTCHBI) TIOCIIC YCTAHOBKM KakK JJIs HOPMAIbHOH JKCIUTyaTaIlH, 3a WCKIOYeHHeM dacteid A; C —
94acTH, KOTOPBIC BEICTYMAIOT Ooliee 4eM Ha 15 MM, HO He CBBIIIC 25 MM OT MOHTa)XHOW MTOBEPXHOCTH
(paccTrosiHAE OT CTEHBI) ITOCTE YCTAHOBKHM KakK Ui HOPMANBHON SKCIUTyaTalluW, 3a HCKITIOYCHUEM
gacteil A; D — dwacTu, KOTOphIe HE BEICTYIAIOT OoJice YeM Ha 25 MM OT MOHTa)KHOH IOBEPXHOCTH
(paccTrosiHAE OT CTEHBI) ITOCTE YCTAHOBKH KakK Ui HOPMAJBbHON SKCIUTyaTalluW, 3a HCKITFOYCHUEM
gacTel A.

Beicota maseHus ompespensercs 4YacThio o0pasia, Hambojiee BBICTYMAIOIIEH Hal MOHTa)KHOH
MIOBEPXHOCTHIO. JTO KacaeTcsl BceX yacTed o0pasia, 3a HCKITIOUYEHHEM JacTeid A.

BeicoTa maneHuss — 3TO PaccTOSHUE MO BEPTHKAIM MEXIY IOJI0KEHHEM KOHTPOJIBHOW TOYKH,
KOT/1a MasiTHUK CBOOO/ICH, U TTOJIOXKEHHEM 3TOH e TOUKH B MOMEHT yJapa.

KoHTponbHYI0 TOYKY HAHOCST Ha IIOBEpXHOCTHb YyJapHOTO »JJEMEHTa B MeCTe, I/e JIMHHA,
MIPOXOJSIIAsl Yepe3 TOUKY NepecedeHust oceil CTalbHOW TPYOKH MasTHHKA M YAAapHOTO JJIEMEHTa U
MIEPIICHANKYIISIPHAST K TUIOCKOCTH, B KOTOPOM JIEXKAT 3TH OCH, TIEPECEKACTCSI C IOBEPXHOCTBIO YIaPHOTO
JJIEMEHTA.

ITo oOpasmaM HaHOCAT yAapbl, PaBHOMEPHO paclpefeisii WX MO o0pas3iy. YIapbl HAaHOCIT B
MecTax, TIe UIMEIOTCSl OTBEPCTHSI, BCKPhIBAEMBIE ITPY MOHTaKe (HAIpHUMeEp, PO3ETKN).

Y napel HAHOCAT B CIENYIOIEM MOPSAKE:

- ISITh YAApOB — IS 4acTel A, pH 4eM OMH ynap HaHocsT B 1eHTp. [locie Toro kak obpasen
ObLI TIepeMelIeH TOPU30HTAIFHO, HAHOCST 110 OAHOMY yJapy B CaMble HEOIAaronpHsTHBIE TOYKH MEXTY
LIEHTPOM U KpasiMH; TOCJIe TOro Kak oOpa3zer ObuT moBepHYT Ha 90° BOKPYT OCH, NMEPHEHANKYIISPHON K
TIOBEPXHOCTH (haHEepbl, HAHOCAT IO OJHOMY yZapy B OIOOHBIE TOUKH;

- 4eTsIpe yaapa — Juisg yactei B (Hackonbko 310 npumennmo), C u D:

OJMH yZap 10 OJHOI CTOpOHE 00paslia Mociie TOro Kak JUCT aHepbl ObUT oBepHYT Ha 60°, ¥ OMH
ylap 1o JApyroi cropoHe oOpas3ma Iocie TOro Kak OH Obul moBepHYT Ha 90° BOKpyr ocw,
TIepPIIEHANKYISIPHOH K JIUCTY (haHepsl, IPH HEN3MEHHOM €T0 TIOJIOKCHUH;

10 OHOMY yZapy IO KaXJOH M3 JBYX OCTaBLIMXCS CTOPOH 00pasua IpH MOBOPOTE JIMCTa (haHEephI
Ha 60° B IPOTUBONOIOXKHOM HAINPABICHUU.

IMocne wucnblTanus oOpas3enr HE [ODKEH HMETh MOBPEXICHWH, HapyIAIOMUX TpeOOBaHMS
HACTOSIIErO CTaHJapTa. B YacTHOCTH, 4acTH, HaXOIsIIMECs IOJ HANpsDKCHHEM, HE JIOJDKHBI CTaTh
JIOCTYIHBI JJIsl KACaHWS CTAaHAAPTHBIM HCIIBITATEIILHBIM IIIyTIOM.

[oBpexxaeHne OTAENKH, MEJKHE TPEIIMHBI, KOTOpble HE CHIDKAIOT pAacCTOSHUN yTEYKH U
BO3JYIIHBIX 3a30pOB, MEJIKHWE 3a3yOpWHBI, HE BIHAIONIME MaryOHO Ha 3alUTy OT IIOpasKeHUS
JIEKTPHYECKAM TOKOM WIJIM OT IPOHUKHOBEHHMS BOJbI, BO BHUMAHUE HE IPHHUMAIOT.

Tpemunsl, He BUAUMBIC 0€3 MPUMEHEHUS YBEIMUUTEIBHBIX MPHOOPOB, IOBEPXHOCTHBIC TPEIIMHBI
Ha IITaMIIOBaHHOI BOJIOKOHHOW TIOBEPXHOCTH M T. II. BO BHUMAHHE HE IIPUHUMAIOT.

7.9.2.2 Tlepenocusie Y3UII ncnbITEIBaIOT BO BpaluaromemMcs: 0apadaHe, MoKa3aHHOM Ha PHCYHKE
11.
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1 — nepeBsHHBINA OpYCOK; 2 — cTajbHasl ININTA; 3 — PE3UHOBBIN YrOJIOK; 4 — JINCT,
JIAMUHHUPOBAHHBII IJIACTUKOM

Koprryc 6apabaHa BBITIOTHEH U3 JTUCTOBOM CTaJIX TONIHHOMN 1,5 MM.
Pucynox 11 — Bpamaronuiics 6apaban

Paz6opusie Y3UII ocHamiaror ruOKMM KaOeneM Wi IIHYPOM, yKa3aHHBIM H3TOTOBHUTENEM, CO
CBOOOIHBIM KOHIIOM JUTHHOW nprOnu3uTensHo 100 M.

BuHTEI BBIBOIOB M COOpOYHBIE BUHTHI 3aTSATHBAIOT MOMEHTOM, PaBHBIM 2/3 OT yKa3aHHOTO B
Tabmme 12.

Hepasz6opusie Y3UII ucHBITHIBAIOT B COCTOSIHUM TTOCTaBKH, THOKHH Kabeib WM MIHYp 0o0pe3aroT
TaK, YTOOBI CBOOOTHBIN KOHEI [UIMHOM npuoim3nTensHo 100 MM BeICTYNA U3 yCTPOMCTBA.

O06pa3sipl cOpachIBaroT ¢ BHICOTEI 500 MM Ha CTalbHYIO IUIMTY TOJIIMHON 3 MM, YMCIIO NaJeHuH B
3aBHCHMOCTH OT Macchl 00pa3siia JI0JKHO OBITH CIICIYIOLINM:

1000, ecin Macca obpasma 6e3 kadeist wim mHypa He npessimaer 100 1

500, ecim Macca oOpasina 6e3 kabesns wiu mHypa cebime 100 T, Ho He 6onee 200 T;

100, ecim Macca oOpasna 6e3 kabesns iy mHypa cabime 200 T.

BapaGaH Bpamaercs ¢ 4acToTOM 5 MuH'; TakuM 00pa3oM mpoHcxomut 10 majeHuii B MHHYTY.
OnHOBpeMEHHO B OapabaHe HCIIBITHIBAIOT TOJIBKO OJMH 00pasell.



IMocne ucnbiTanust 00pa3IBl HE TOIDKHBI UMETh CIIEJI0B OBpeXAeHUs. B yacTHoCTH:

- HU OJTHA YacCTh He JI0JDKHA OBITh pa3beIMHEHA WM OCiIallieHa;

- HE JOJDKHO OBITh BO3MOXKHOCTH KOCHYTHCSI YacTei, HaXOMSIIMXCS IO HalpsDKCHUEM, JIaXe C
MIOMOIIBIO CTAH/IAPTHOTO MCIIBITATEIFHOTO IIyHa, MPUKJIAIbIBaEMOro ¢ ycunueM He 6osee 10 H.

ITpn mpoBepke mocie HCHBITaHUS 0CO00€ BHUMAHHUE CIEAYET YACIHTH IMOJICOSANHEHUIO TMOKHX
kabeJelt wim mHypoB. JlomyckaeTcst OJIOMKa MEJIKMX YacTeld P YCIIOBUH, YTO HE HAapyIIEHA 3aluTa
OT NOPaXKEHUS IEKTPUIECKIM TOKOM.

[NoBpexaeHneM OTIENKH M MEIKHMMH 3a3yOpMHaMH, HE CHIDKAIOIIMMH PACCTOSIHUM YTEUKH WIIN
BO3JIYLIHBIX 3a30POB, MOXKHO IIPEeHEOPEUb.

W3MmepeHHOe NIpefeNnbHOE HAPSHKEHNE CIEAYET ONPEIeIaTh UCIBITAHUAMMU 110 7.5.

Ucnpitanue no 7.5.2 npoBOAST TONBKO IpH 1, @ ucnpitanus 1o 7.5.4 u 7.5.5 toneko npu U,,.

Jns ucnsitanus no 7.5.3 caeqyeTr NpUMEHSITh MakcuMyM 10 H3MEpEHHBIX MHKOBBIX 3HAUCHUH.

OO0pazer CUUTAIOT BBIICPKABIIMM HCIIBITAHUE, €CIIM M3MEPEHHOE IPEEIbHOE HANpPsDKCHNE HIDKE
wm paBHO U,,.

3areM UCHBITYeMBIH 0O0pa3el MOJKIIOYAl0T K WCTOYHUKY HAIPSHKEHUS € MAaKCHMAaJbHBIM
JUINTENBbHBIM ~ pabounMm  HampspbkeHueM U, Tpu  HOMHHAIBHOM d9acrore. lcrbTaTenbHbIA
TpaHcdopMaTop 10KEH UMETh TOK KOPOTKOTO 3aMbIkaHus He MeHee 200 MA, eclli M3roTOBHUTEIEM He
MIPEAYCMOTPEHO Apyroe 3HadeHue. V3MepsIoT TOK, MpOTeKalomMid Yepe3 MCIbITyeMblii oOpasen. Ero
aKTUBHAs COCTaBIIAIOLIAs], U3MEPEHHAs Ha MUKE CUHYCOUBI, HE TOJDKHA MPEBbIIATh 1 MA.

7.9.3 TepMOCTOMKOCTh

7.9.3.1 B Teuenue 1 u Y3UII Belep)KUBAIOT B HarpeBaTesIbHOM mkady npu temneparype (100+2)
°C. Mzomupyromuil KoMIayHja, IPUMEHAEMbI BO BHYTPEHHEM MEXaHHM3ME, HE JOJDKEH BBITEUb B
3HAUYMTENBHOM KonmdecTBe. Ilocie oxiakaeHWs HCIbITyeMoro o0pasna, YCTaHOBJIEHHOTO Kak IpH
HOPMAaJIbHOM 9KCIUTyaTallH, YACTH, HAXOSIINECS 110l HANPSDKEHUEM, HE TOJDKHBI OBITh JOCTYITHBI JUIs
MIPUKOCHOBEHHMS CTaHJaPTHBIM UCIIBITATENILHBIM IIYIIOM, IPUKJIAIBIBAEMBIM C ycriieM He Oosee 5 H.

Cunraror, uro ¥Y3UII Beigep:xano UcHbITaHUsA, Jaxke eclnd pasbequauTens Y 3UII pasoMkHyncs.

7.9.3.2 Hapyxnusle uvactu Y3UII M3 H30IHMOHHOTO MaTepuana IOABEPralT HCIBITAHUIO
JIaBJICHUEM CTaJIbHOTO IIapHKa C TIOMOIIBIO YCTAHOBKH, IIOKa3aHHOW HA puUCyHKax 12a u 12b.
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1 — ucnpITyeMBIi 00paselr; 2 — cTalbHOU mapuk; 3 — rpy3; 4 — omnopa st odpasina

Pucynok 12a — YcraHoBka AJis1 UCTIBITAHMSL JTABJICHUEM LLAPUKA
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Pucynox 12b — Harpy3o4Hblii CTepKeHb JUIs UCIIBITAHUS JaBJICHUEM IapHKa

Yacty U3 M30JUOHHOIO MaTepualia, MOJAEPKUBAIOIIUE TOKOBEAYIIUE YACTH M YacTH LEMHU
3a3eMJICHHS], HCIIBITHIBAIOT B HAarpeBaTeIbHOM IKady rnpu Temneparype (125+2) °C.

Yacty u3 U30ISLMOHHOIO MaTepHala, He MOJAEPKUBAIOIINE TOKOBEAYIIME YaCTH M YacTH LEMU
3a3eMJICHHS, Ja)Ke KOHTAKTUPYIOIINE C HUMH, UCTIBITEIBAIOT mpu Temreparype (70+2) °C.

HcnpiTyemsliit 00pa3er; COOTBETCTBYIONIIMM 00pa3oM pa3MEIlaloT, €ro MOBEPXHOCTh PACHONIaraeTcs
TOPU30HTAJILHO, @ CTAIBHOM IAPUK AMAMETPOM 5 MM JIaBUT Ha MOBEPXHOCTH ¢ ycuiueM 20 H.

Cryctst | 4 mapuk cHUMaloT W oOpasell MorpyxarmT B XonoaHyio Boay Ha 10 c. Temmepatypy
o0pasiia CHIDKAIOT 0 TeMIIepaTypbl OKPYKaIOIEro BO3LyXa.

W3MepsroT quaMeTp OTTHCKA IIApUKA, OH HE JTOJDKEH MPEBBIIIATE 2 MM.

[Tpumedanme — Kepamudeckre 9acTé 3TOMY HCTIBITAaHHUIO HE TTOIJIEXKAT.

7.9.4 CTOMKOCTB K UpE3MEPHOMY HATPEBY U OTHIO

Cornacno pazaenam 4—10 MOK 60695-2-1/1 [5] npoBoasT McnbITaHUE pacKaJIeHHOM TPOBOIOKON
TIpY COOJTIOICHUH CIICITYIOIINX YCIIOBHM:

- i HapykHBIX dacteld Y3UII w3 M30MMOHHOTO MaTepraa, MOICPKIBAIOIINX TOKOBEIYIIIHE
YaCTH W YaCTH 3aIUTHON I[EIH, UCTIBITAHUE POBOAT IpH TeMmepaType (850+15) °C;

- IS OPYTUX HApYKHBIX YacTed W3 HM30AIMOHHOTO MaTephalia HWCIBITAHHUE IPOBOMAAT TPHU
temneparype (650£10) °C.

Jnst ueneit Hacrosiero ucnbitanusi ocHoBanusi Y 3UIT Hapy»KHON yCTaHOBKU CUHATAIOT HAPYKHBIMU
YaCcTAMU.

HcnpITanne He MPOBOIAT HA YACTSIX M3 KEPaMUUECKOT0 MaTepHaa.

Ecimm u3omupyromue 9acTy BBIIOIHEHBI U3 OMHAKOBOT'O MaTepHalia, UCIIBITAHUE TIPOBOASAT TOIBKO
Ha OJHOM M3 O3TUX YacTell COrJacHO COOTBETCTBYIOLIEH TEMIIEpAaType HCIBITAHUS PacCKaJCHHON
IIPOBOJOKOI.

UcnpiTanne mTpOBOAAT IS TapaHTHM TOTO, 4YTO pacKajJcHHAas TMPOBOJOKA B 3aJaHHBIX
WCTIBITATCIHHBIX YCIOBUSAX HE BBI3OBET BO3TOpPAHWS W3OILIIMOHHBIX YacTe, WJIM 4YacTh U3
M30JBIIIMOHHOTO MaTepraia, KOTopas MOXKET BOCIDIAMCHUTHCS, OyAeT TOpeTh OrpaHMICHHOE BpeMsi, a
OTOHb HE TIEPEHIET B MOCTOSHHOC IUIaMsI M HE BBI3OBET BBINAJICHUS TOPAIIUX YaCTeH W YaCTHUI[ U3
HCTIBITYEMOU YaCTH.

HcnipiTanne npoBosT Ha OJJHOM OOpa3sIie.

B cirygae comMHEHUS HCITBITAaHUE TOBTOPSIOT €IIle Ha JIBYX 00pa3Iax.

HcnpITanne npoBOAST MPUKITAIBIBAHUEM PACKAICHHOW MIPOBOJIOKH OJTUH pas3.

Jlnsa ncrisiTanns o0pasel] ToIKeH OBITh MIOMEIIEH B CaMO€e HEOIaronpusaTHOE MOI0XKEHNE, KOTOPoe
BO3MOXXHO B TMPEIIOIATaeMBIX VCIOBUSX OJKCIDIyaTalmyd (MCOBITyeMas TIOBEPXHOCTH — B
BEPTUKAJIHHOM IIOJIOKCHIH).

[Netmro packalleHHO# TIPOBOJIOKH MPHUKIIAABIBAIOT K 33IaHHOM MMOBEPXHOCTH HCIBITYEMOro oOpasia
C YY4ETOM YCIIOBHH TpEIoiaracMoi 3KCILTyaTalli, IPA KOTOPHIX HATPEBATEIBHBIN MITH HAKaJISICeMBIi
3JIEMEHT MOXET BOMTH B KOHTAaKT ¢ 00pa3IoM.

Cuurarot, 4To 00paselr mpoIes UCIIHITAaHIE PACKAICHHOH MTPOBOJIOKOH, ecin

- OTCYTCTBYET BUAUMOE TIaMs WITH YCTOHYNBOE CBCUCHUE, HITH

- TUTaMs U pacKaJICHHBIC YacTH Ha o0pasile yracaroT B TedeHue 30 ¢ mocie yqaaeHus pacKaJIeHHON
IIPOBOJOKH.



[lpu wcmpITAaHUHM pacKaJICHHON MPOBOJIOKOH TMOM 00pasen IMOAKIAABIBAIOT COCHOBYIO IOCKY,
00EpHYTYIO MAIMUPOCHOHN OyMaroi.

7.9.5 TlpoBepka BO3AYIIHBIX 3a30pOB U PACCTOSIHUN yTEUKH

PaccrossHUS MEXTy DIEKTPOJAMU HCKPOBBIX pa3psSJAHHKOB HE YYHUTHIBAIOT TPH OMNPEACICHUU
BO3/YIIHBIX 3a30POB U PACCTOSHUN YTEUKH.

7.9.5.1 Y3UII napyorcnoti ycmanosku

Bo3zayniHeie 3a30pbl M PaCCTOSHUS YTEYKH MEXKTY YaCTSIMH, HAXOSIUMICS IO HATIPSDKCHUEM, U
3eMJIci He MOTYT OBITh MEHBIIINX 3HAYCHUH, YKa3aHHBIX B TaOmmie 14.

Tabnuna 14— Bozaymnsie 3a30pbl 1 paccTostHusS yreuku mist Y 3T HapyXHOI ycTaHOBKH

Pa3MepI>I B MUJIJIUMCTpPAX

MaxkcumainbsHoe MunuMaIbHBINA Paccrosinue yreuku [uist U30JSILIMOHHBIX
JUTHTENTFHOE pabouce BO3JIYIUHBIN 3a30p MaTepraoB™
Hanpspkenue Y3UIL, B CHUT > 600 400 < CUT > 600
Jlo 450 3,0 6 7,5
Ot 450 no 600 5,5 12 15,5
» 600 » 1200 8,0 20 25,5
» 1200 » 1500 10,0 30 40,0

* BO3MOXHBI Jpyrue 3HAUCHUs, €CIM CTENCHb 3arpsi3HCHMS HIDKE 4 WM NPOBOAATCS WCIBITAaHHUS HA
3arpsi3HEHHE.

[Mpumeuanne— Jlanusie 3HaueHns B3sITHl 13 MOK 60664-1 [6] mst BeicoTsl Hag ypoBHeM Mops 10 2000 m,
CTEIeHN 3arps3HeHns 4 u ycnoBui HeoxHoponHoi cpensl. CUT — cpaBHUTENBHBIH HHAEKC TPEKHHTOCTOHKOCTH
(cm. 'OCT 27473, kpurepuii A).

7.9.5.2 Y3UII enympenneti ycmanosku
Bo3zayniHaeie 3a30pbl W pacCTOSHUS YTEYKH HE JODKHBI OBITH MEHBIIEC 3HAYCHWN, YKAa3aHHBIX B
Tabmmre 15.

Tabnuma 15 — Bozaymraeie 3a30ps! ¥ pacctostHus yreuku st Y 3UJI BHyTpeHHEH yCTaHOBKH

JlimrensHoe paboyee Hanpspkenune Y3UIL, B | o 100| Ot 100 | Ot 200 [ OT 450 OT 600 | OT 1200
110 200 | 10 450 | mo 600 | mo 1200 | no 1500

Bozayniasie 3a30pbI, MM:
1) ™Mexmy 4dYacTIMH, HAXOIAIMIUMHUCS TOJ 1 2 3 5,5 8 12
HaATIPSDKCHUEM Pa3HOU TOJSIPHOCTH

2) MEXKIy 4YacTAMH, HaXOMSAIINMHUCS IO
HaATIPSDKCHUEM, U

- BUHTaMH M JAPYrMMH ycTpohcTBamu ais| 1 2 3 5,5 8 12
KpEIUICHHsI KpBIIIEK, OTCOSAMHIEMBIMHU IIpU

MoHTaxe Y 3UII

- KpemeXHbIMH  TOBepXHOCTIMH  (cM.| 2 4 6 11 16 24
npuMedanue 2)

- BUHTaMHM WM APYTUMH YCTPOHCTBaMM Isi| 2 4 6 11 16 24
kperutenus Y3UII (cM. npumedanue 2)

- KopIycaMu (cM. npuMmedanus 1 u 2) 1 2 3 5,5 8 12

3) MCKOAY MCTAINIIMYCCKUMH qacCTsaMu
MCXaHU3Ma pa3bCANHUTCIIA U:

- KoprycaMu (cM. npuMedanue 1) 1 2 3 5,5 8 12
- BUHTaMHM M JApPYIrMMH ycTpoictBamu ams| 1 2 3 5,5 8 12
kpemnenus Y 3UIT

Paccrosiaus yreuku, Mm:

4) MeKIy 4YacTAMH, HaXOMAIINMHUCS IO 1 2 3 5,5 8 12

HaNpsDKEHUEM Pa3HOU MOJSIPHOCTH

5) Mexay 4YacTAMH, HaXOISIIUMHCSI MO
HaINpsDKCHUEM, H:

- BUHTaMHM M JApPYIrMMH ycTpoictBamu ams| 1 2 3 5,5 8 12
KPEIUICHHsI KpBIIIEK, OTCOSAMHIEMBIMHU IIpH
MoHTaxke Y 3UII




- BUHTaMHM WM APYTUMH YCTPOHCTBaMM isi| 2 4 6 11 16 24
kperutenus Y3UII (cM. npumedanue 2)
- Koprycamu (cM. npuMedanue 1) 1 2 3 5,5 8 12

[Mpumewanus 1 Onpenenenne cM. 7.9.7.2.

2 Ecnmu BO3mymIHBIE 3a30pBI M PACCTOSHMS YTEUKHM MEXTY YacTSIMH YCTPOICTBA, HAXOASIIUMUCS TIOZ
HaINpsDKEHUEM, U METaJUTMIECKUM SKPaHOM WM TTOBEPXHOCTHIO, Ha KOTOpoii ycranoBieHo Y3MUII, 3aBucAT TONBKO
ot koHcTpykiun Y3UII, onn e MoryT ObITh yMeHbIIeHbI, koraa Y3UII ycraHoBIeHO B caMOM HEOIaronpUsiTHOM
TIOJIOXKEHHH ([JaXKe B METAININIECKOH 000JI09Ke), JOCTATOYHBI 3HAUYCHNSI IIepeunciieHnii 1 u 4.

7.9.5.2.1 Ucneitanue. U3mepeHus

W3mepennsi BBIMONHAIOT O3 NMPOBOIAHMKOB, a TaKKe C NPOBOAHUKAMH HauOOJBIIETO CEUYEHHS,
YKa3aHHOTO M3TrOTOBUTENEM. ['alilku M BHMHTBI C OJKCLEHTPUYHBIMH TOJOBKAMHU CUHMTAIOT CAMBIMH
HEeyZOOHBIMHM ISl 3aTsrMBaHust. Ecim mMeercs: meperopojka, TO BO3AYIIHBIN 3a30p M3MEPSIOT depe3
HEPEropoAIKy; €CJIU MEPEeropoika COCTOUT U3 JBYX YacTed, HE COCIUHEHHBIX BMECTE, BO3YLIHBII
3a30p U3MEPSIOT Yepe3 pa3JeIuTeNbHbIA 3a30p. PaccTosHuS uepes IneNny Uil OTBEPCTUS B HAPYXKHBIX
YacTsIX BHE M3OJIIIMOHHOTO MaTephaja W3MEpsIoT 0 MeTaJUIMYecKod (onbre mo KkacaTenbHOU
MIOBEPXHOCTH; /U1 3TOro (OJNbry He 3ampaBiisiioT B oTBepcTHsi. C MTOMOIIBIO HCTIBITATENHHOTO MIyTIa
(cM. 7.9.1) ee cnemyeT 3anpaBuTh B YIIbL.

B ciryuae, ecnu Ha IIyTH YTEUKH BCTpeYaeTcst yIiIyOsaeHue, ero npouib NPUHUMAIOT BO BHUMAHHUE
TOJIBKO B TOM CJIydae, KOrJia ero IMpruHa He MeHee | MM; yriryOsieHus: MeHee | MM y4HTBIBAIOT TOJIBKO
IO IIUPHHE.

Ecin uMeercss meperopoaka, cocrodmias U3 ABYX 4YacTeil, HE CKIIEEHHBIX BMECTE, PACCTOSHHE
YTEUKH W3MEPSIOT uepe3 pa3felNuTeNbHbIA 3a30p. Ecnu BO3AyHIHBIN NPOCBET MEXIY 4YacThlo,
HaXOMAIICHCS 0] HANIPSDKEHUEM, U MEPErOpOIKON C MOHTHPYEMBIMU MOBEPXHOCTSIMU MeHEee 1 MM, TO
IPUHUMAIOT BO BHMMAHHUE PACCTOSHUE TOJBKO YEPE3 Pa3lesAIoUlyl0 MOBEPXHOCTh, KOTOPYIO TOrna
CUHTAIOT PAacCTOSHUEM YyTeukd. EcCii ’ke HeT, TO MOJIHOE PACCTOSIHHE, MHBIMU CIOBaMH, CyMMAapHOE
3HAYEHUE BO3YIIHOIO MPOCBETA U PACCTOSHUS 10 pa3felsIoell MOBEPXHOCTU CUMTAIOT BO3AYLIHBIM
3a3opoM. Ecnu MeTamnyeckre 4acTi MOKPBITH CaMOOTBEPABIBAIOLIEN CMOJIOHN CII0EM TOJILIMHON 2 MM
WK U30JMPOBAHBI, TO PACCTOSIHUS YTEUKH U BO3AYIIHBIE 3a30Pbl UCOBITAHUIO HAMpPSDKEHUEM 1o 7.9.8
HE MOJIBEPraloT.

7.9.5.2.2 JIuthe HE NOIDKHO BBIXOAWTH 3a Kpail mpecc-(OpMbl, JIUTHEBAas Macca AODKHA IUIOTHO
IpujeraTb K CTEHKaM MOJOCTH, a META/UI AOJDKEH paclpeneiaThCs B HeW paBHOMepHO. McnbiTanue
MIPOBOJIAT ITOTIBITKON OTZENUTD JIMTHEBYIO Maccy 0€3 MOMOIIM HHCTPYMEHTA.

7.9.6 TpeKUHroCTONKOCTh

HcnbiTaHne He NPOBOAAT, €CIH U3OJSALMOHHBIN MaTepHall KEPAMUUECKUI MU PACCTOSIHUS YTEUKH
KaK MMHUMYM B JIBa pa3a IPEBBIIIAI0T 3HAYEHUs], yKa3aHHbIE B 7.9.5.

Ucnsrtanne — no 'OCT 27473, xpurepuit A, ucneItatebHoe HanpsbkeHue 175 B.

7.9.7 ConpoTHBIIEHUE U30JISILIAN

Ucnsrranne — no 'OCT P 50345.

7.9.7.1 UcnipiTyeMble 00pa3iibl OHKHBI OBITH MTOATOTOBIICHBI CIIEIYIOIIAM 00pa3oM.

JlononHUTENBHBIE BBOAHBIC OTBEPCTHS Il KaOeneH, eclii MMEIOTCs, OCTABIISIOT OTKPBITBIMU; €CIIH
HIMEIOTCS BCKPBIBAEMBIE IIPH MOHTa)KE€ OTBEPCTHSI, OMHO U3 HUX OCTABISIOT OTKPBITBIM. Kphlmiku n
JIpyrHe 4acTH, CHUMaeMble 0e3 IOMOIIY HHCTPYMEHTA, YAAJSIOT U, IPH HEOOXOJMMOCTH, ITOJJBEPraloT
BIIYKHOH 00paboTke. BraxkHyto 00paboTKy IPOBOIAT B Kamepe IPH OTHOCHUTEIBHON BIaXKHOCTH OT 91
% mo 95 %. Bo Bcex Toukax, KyAa MOXKET OBITh ITOMEIIEH HCIBITYEMBIH 00pasel, MOAIepKUBAIOT
Temreparypy okpyxarwomero Bo3ayxa I' ot 20 go 30 °C ¢ tounoctsio £1 °C. Ilepea nomemieHuem
00pa3IoB B KaMepy BIaXHOCTH OHH JJOJDKHBI UMETh Temnepatypy ot 7 no (T + 4) °C.

Hcnbityemple 00pasiibl BEIIEPKUBAIOT B KaMepe BIaKHOCTH 2 cyT (48 1).

IIpumevanus

1 B GonmpIIMHCTBE CIIy4acB HCIBITyeMbIe 00pa3mbl MOXKHO JOBECTH 10 TpeOyeMoH TeMIlepaTypsl, BBIIEPXKaB
HX He MeHee 4 4 Ipu 3TOH TeMIiepaType Iepes BIaXKHOH 00pabOTKOH.

2 OrHocutenbHOM BrakHOCTH 0T 91 % mo 95 % MOXHO HOOUTHCS, NMOMECTHB B KaMepy BIAXHOCTH
HACBIIIEHHBIN BOAHBIA pacTBOp cynbdara Hatpust (Na,SO,) wm aurpara kanust (KNO;), nMeronmii 1ocTaTOuHYIO
KOHTaKTHYIO [IOBEPXHOCTh C BO3LYXOM.

7.9.7.2 BoinepxxaB 30—60 MuH mocne BiaXHONH 00paOOTKH, Ha 0Opaslbl MOAAIOT HAIPSHKEHHUE
noctostHHOro ToKa 500 B u cyctst 60 ¢ n3MepsItoT COMPOTUBIEHNE U30ISILIHN.

W3mepenne mpoBOIST B KaMepe BIAKHOCTH WM B IOMEINCHHH, KyJa HNEPeHOCAT 00pasibl JUis
JIOCTW)KEHUS 3aJaHHOM TeMIlepaTypbl, U TOJBKO IIOCIE€ KPEIUIEHHsS 4YacTed, KOTOpBbIE MOTIIM OBITh
CHSITBI.

W3amepenns poBOAAT B CHEIYIOMIEM MOPSIIKE:




a) MEX/y BCEMH COCAMHEHHBIMH BMECTE YaCTSIMH, HAXOAAIMMUCS IO HATIPSHKEHNUEM, U KOPITyCOM
V3UII, nocTymHBIM IpU CITy9aiHOM KOHTAKTE.

«Koprryc» B KOHTEKCTE JaHHOTO UCTIBITAHNS O3HAYAET:

- BCE JOCTYIHBIE JUIS NPHUKOCHOBEHHS METAIMYECKHE YacTH M METALIMYEeCKylo (OIbry Ha
TIOBEPXHOCTH M30JIILIMOHHOI0 MaTepralla, KOTOPbIE TOCTYITHBI ITOC/IE YCTAHOBKH KaK JUIsi HOPMaJIbHON
SKCILTYaTalHH,

- IOBEPXHOCTH, HAa KOTOPOH ycraHoBieHo Y 3UII, npu HeoOX0MMMOCTH, TTOKPBITYIO METAIITMIECKON
(onbroi,

- BUHTHI U ipyrue npucnocobnenus s kpemwtenns Y 3UIT k onope.

[Ipn wm3MepeHHsX MeTALIMYECKylo (ONBry pa3MelIaloT TakkuM o00pa3oM, 4ToObl 3((EeKTHBHO
UCTIBITaTh BO3MOKHBIE 00pa30BaBIINECS TIPH JIUTHE 00JION;

b) mexny wactamum Y3UII, HaxOIsMIUMUCS IIOX HANPSDKCHWEM, TJABHOW IEMH W YaCTsIMH,
HaXOJALIMMHUCS IO/ HAaINpsDKEHHEM, BCIIOMOTATENBHBIX Iened, eciu wnmerorcs. ColpoTHBIEeHHE
N30JBIIUH HE JTOJDKHO OBITH HIDKE:

5 MOM — a71s1 n3MepeHuii coraacHo MOAITYHKTY a),

2 MOM — i U3MepeHHi COTJIacHO MOMITYHKTY b).

7.9.8 DnexTpudeckas NPOYHOCTh U30JSILIHU

V3UII HapyXHOH YCTAaHOBKH MCHBITHIBAIOT MEX/Ty BEIBOIAMH M3 KOpILyca 0€3 BCTPOEHHBIX YacTEH.
B xone ncnbrrannst Y3UII noxsepratot odpsizruBanmto corimacHo MOK 60060-1 [7].

Y3UII BHyTpeHHEH YCTAaHOBKH UCTIBITHIBAIOT, KaK yka3zaHo B 7.9.7.2 a), b).

V3UIl uCHBITHIBAIOT HANpsHKEHHEM IIEPEMEHHOr0 TOKa corjacHo Tabmume 16. Haumnbas c
MIOJIOBHHB! YKa3aHHOTI'O 3HAYEHMs, HANPSDKEHUE MOBBINIAIOT B TedeHHe 30 ¢ A0 MOJHOro 3Ha4yeHus,
KOTOpPOE 3aT€M BBLIEPKUBAIOT B TeUeHNE | MUH.

Tabmuna 16 — DnexTpuyeckasi MPOYHOCTH U3O0JISALNH

JlimrensHoe pabouee Hanpsbxenune Y3UII U,, B |HcnbiTarensHoe HanpspkeHNE IEPEMEHHOro Toka, KB
Jo 100 1,1
» 200 1,7
» 450 2,2
» 600 33
» 1200 4,2
» 1500 5,8

[Ipu ucnpITaHUM HE JODKHO MPOMCXOAWTH 00pa30BaHUs TyTH WM MPOOO0s, OJHAKO IOIMYCKAIOTCS
YaCTUYHBIC Pa3psIbl, €CIIM U3MECHEHUE HATIPSHKCHUS TIPU paspsijie COCTaBIseT MeHee 5 %.

Cwi10Boi#i TpaHCHOPMATOP, TPUMEHSIEMBIN TIPH HCITBITAHKUH, ITOCIIE TOTO KaK OH OBLT OTPETyIIUpOBaH
HA UCTBITATENIFHOE HATPSHKCHHUE MPH Pa30MKHYTHIX BBIBOJAX, MOJDKEH 00CCIIEUMBATH TOK KOPOTKOTO
3aMbIkaHust opsiaka 200 MA 1mpu 3aMKHYTBIX HAKOPOTKO BBIBOJAX. Pelle MakCHMabHOTO TOKA, €CITH
UMeeTcs, TOJDKHO cpadaThiBaTh, €CIIU TOK UCHBITaTeNbHOHN menu mpeBbicuT 100 MA. YcTpolicTBo st
M3MEPCHUS UCIBITATEIFHOTO HAIPSKEHISI TOJDKHO UMETh MTOTPENTHOCTh £3 %.

Bcenomorarensaeie nienu uenbIThiBaroT coritacao I'OCT P 50030.5.1.

7.9.9 CTolKOCTh K NPOHUKHOBEHUIO TBEPABIX YACTHIL U BOJBI

HUcnsrranne nposogadar cornacHo I'OCT 14254 Ha cOOTBETCTBHE CTENIEHH 3ALIUTHI.

8 KoHTpo/1bHbIE U PUEMOYHbIE UCTIBITAHUS

8.1 KoHTpo/IbHBIC HCNIBITAHUS

Crnenyer mpoBecTH WCHbITaHue(st) Juii npoBepku cootBerctBus  Y3UII  TpeGoBanmsam
paborocriocobnocTH. M3roTOBUTENH JOJDKEH YKa3aTh METO/IbI HCIIBITAHHH.

IIpoBepky, uTo /. HUXKE 3aJAHHOTO 3HAYEHUS, BBIIOIHAET H3TOTOBUTEND IPU 3aJaHHOM U..

8.2 IlpuemMoyHbIe HCNIBITAHUS

[TpreMouHbIEC WCTIBITAHHUS TPOBOIST IO COTVIACOBAHUIO MEXIY M3TOTOBUTEIIEM WM MOTPEOHTEIICM.
Ecmm motpeburens B CBOEM COTJIANICHUH ONPEACISACT MPUEMOYHBIC WCIBITAHUSA, TO UX MPOBOMIAT HA
OmmKalIeM IeJIOM 4YHCiie o0pa3IoB, PaBHOM KOPHIO TPETHhEH CTEIMEHH OT YHCIA IMOCTABIIIEMBIX
Y3UII. Jlroboe W3MEHEHWE 4YHCcla HWCIBITYEMBIX O0pa3llOB WM BHIA WCIBITAHUS ITOMJICKHUT
COTJIACOBAHUIO MEKIY H3TOTOBHUTEIEM U TIOTPEOUTEIIEM.

Ecmm He yKka3aHO MHOE, CIEAYIOIINE UCIIBITAaHMUS KIACCH(DHUITUPYIOT KaK IPHEMOYHEIC:

a) MpoBepKa NAECHTU(PHUKAIIH OCMOTPOM T10 7.2;




b) npoBepka MapKupOBKH OCMOTPOM 110 7.2;
C) IpOBEpKa IIEKTPUIECKUX MapaMeTpoB (HampUMep, U3MEPEHHOIO MPEIeIbHOTO HAIIPSHKEHUS 110
7.5).

MMPUJIOXXEHUE A
(pexoMeHnIyEMOE)

TpeooBanus k Y3UII npu nposesennn ucnbiTanmii knacca I

Jis onpenenennst Harpy3kn Ha Y3UII HeoOXoammo 3HATH paclpeselieHHe TOKa NP IIPSIMOM
TIONIaJAHUU MOJIHUM B IIPENEax IEKTPOYCTAHOBKU 30aHUS.

Jns ompenenenus pachpeneneHus Toka, npoxopsmero depes Y3UIl mpu npsMoMm momnagaHumn
MOJHMHM B YCTaHOBKY, OOOPYJOBaHHYIO HAapyKHOW CHCTEMOM MOJHHE3ALIUTHI, JOCTATOYHO TOYHO
paccumTaTh OMHYECKOE CONPOTHBICHHE 3a3€MJICHHUH, HAIOpuMep 34aHus, TpyO, CHIIOBOM
pacnpenenurenbHol cucteMbl U T. 1. Ha pucyHke A.l moka3zaH TUIWYHBIA OpUMEp pacrnpeneieHus
TOKa.

Tam, TIe HeBO3MOXKHA WHIWBUAYaIbHAS OICHKA (HApUMEp, IyTeM pacdera), MPUHIMAIOT, 94To 50
% o011ero paspsaHOrO T'PO30BOrO TOKa / IOMAJaeT Ha BHIBOZA 3a3€MJICHHS CHUCTEM T'PO303aIUTHI
3amumaeMoil  cTpyktypbl. OctaBmmecs 50 % Toka, oOo3Hadaemoro I, pacmpenessiioT Cpeau
OOCITY’)KMBAIOIIMX ITOABOIAIINX Y3JIOB CTPYKTYPHI, HAlmpWMeEp HAPYXHBIX TOKOBEHYIIUX YaCTCH,
JIEKTPUYECKUX CHIIOBBIX MU KOMMYHUKAlMOHHBIX JIMHUK M T. 1. 3HAYEHHE TOKA, MPOTEKAIOUIEro B
Ka)JIOM 0OCITy)XKHBAIOLIEM Y3JI€, PACCUMTHIBAIOT IO (hopmyire

li=1I/n, (A.1)

TJIe 71 — YUCII0 OOCITY)KMBAIOIINX Y3JIOB.

Jnst oneHKH TOKa, 00O3HAYECHHOrO [y, B WHIWBHUIYaJIbHBIX IMPOBOJHUKAX HEIKPAHUPOBAHHOTO
Ka0eIs KaOeTIbHBIA TOK /;, IPOTEKAIOMIUH B Kabeme, AT Ha YUCIIO TIPOBOIHUKOB /1

Iy =1;/m. (A.2)

Jis SKpaHMpOBaHHOTO KaOens OCHOBHAsi 4acTh TOKA B OCHOBHOM IIPOXOAWT 4epe3 JKpaH.
IIpeanodyTuTeabHOE 3HAYECHUE [,eqr COOTBETCTBYET /.

IIpumevanus

1 IpsiMoii yrap MOJHHY B JOTIONHEHNE K BBIIECKa3aHHOMY PACCMaTPHUBAIOT B OOBITHOM MOPSIAKE.

2 WcnsITaTenbHbIE TapaMeTphl, ykasanasie B MOK 61312-1 [8], cBs3aHbI ¢ yrpo30ii MOpakeHHsT MOJTHHACH.

3 Tabmuma C.1 MOK 61312-1 oramgaercst oT TaOIHIB! 3 HACTOSILETO CTaHAAPTA, MOCKOIBKY W/R He SBIseTCS
rapaMeTpoM, IPEACTaBIIOMIM IePBOCTENICHHBII nHTepec [uis uenbitanust Y3UIL.

Konbuegoit anextpoa

JaseMnendn \

17%

MepeMibvka

Metannuwdeckan / CreHka Y3un

8040NpOBOAHAR 4 _E_

Tpyba
17%1 O 22 EGlp

AneKTponvTaHne
Pucynok A.1 — OOmiee pacnpeneneHre Tpo30BOro TOKa




I[MPMJIOXKEHUE B
(obs3aTenbHOE)

3HaveHuUs! BpeMeHHOro nepenanpsxkenns (BITH)
IIpouenypa wucnbiTanusi 3aBUCUT OT mpeanonaraemoro mnpumeHenus Y3UII B cucreme
HU3KOBOJIBTHOM CHJIOBOW YCTaHOBKM COTJIACHO HWHCTPYKIMH IO MOHTaXy, C(HOPMYIHPOBAHHON

M3TOTOBUTEINIEM U MPEJCTABICHHOM B Tabmme B.1.

Ta6muna B.1 — 3nauenns BITH

[Mpumensemas cucrema u HcneiTanue
MIOAKII0YAEMbIE ITPOBOJHUKHU py MUHUMaJIbHOM UrB nipu 3HaueHusix BITH B
teuenue 5 ¢ (7.7.6.1) teuenue 200 mc (7.7.4)

Cucrema TN
Honxmrouenst L-(PE)N win L — N 1,45 U,
Ilopxmouenst N—PE
Cucrema TT
Tlonximrouensr L—PE J3 Us 1200 + U,
TTonxmrouensr L—N 1,45 U,
Ilopkmouenst N—PE 1200
Cucrema IT
TTonximrouensr L—PE 1200 + U,
TTonxmrouensr L—N 1,45 U,
TTonximrouensl N—PE 1200
Cucrembl TN, TT u IT
Tlonximrouensr L—PE J3 Uy 1200 + U,
onxmouenst L—(PE)N 1,45 U,
ITonximrouensr N—PE 1200

[Mpnmeuanne — 3xavenus i Y3UII B oqHO(MA3HBIX TPEXIIPOBOAHEIX CUCTEMAX C 3a3€MJIICHHOW HEHTPAIBIO U
it Y3UII B Tpex(a3HbIX YeTBIPEXIIPOBOAHBIX CHCTeMax (IPHMEHSEMBIX B CHCTeMax iekrpoycranoBok CIIIA)
HaXOASATCS B CTaJUU PACCMOTPEHUSL.

I[MPMJIOXKEHUE C
(obs3aTenbHOE)

I[OHOJIHI/ITGJILHLIG Tpeﬁonamm, YudThIBaKOIIHuE HOTpCﬁHOCTH 9KOHOMHKH CTPAHbI H
TpCﬁOBaHI/IH TOCyAapCTBEHHBIX CTAHIAPTOB HA 3JICKTPOTCXHUYECCKUE U3ACTUS

C.1 Bunp! kmumatndecknx ucroiaHennii — mo 'OCT 15150 u 'OCT 15543.1.

Buabl kmMMaTHYECKHUX UCTIONHEHUH M HOMUHAJIBHbBIE 3HAUCHHS KIIMMATHIECKUX (PaKTOPOB JOJDKHBI
YCTaHABIMBATHCS B CTAHAAPTAX U TEXHUUYECKHUX YCIOBHSIX Ha Y 3UII KOHKPETHBIX CepHil U TUIIOB.

C.2 HomuHATBbHEIC 3HAYCHUS MEXaHUYECKUX BHEIIHUX BO3JcicTBYOmuX (akropoB — mo ['OCT
17516.1 n 1OMKHBI yCTAaHABIUBATHCA B CTAaHAAPTAX M TEXHUUYECKHUX YCIOBHsIX Ha Y 3UII KOHKpeTHBIX
Cepuil U TUIIOB.

C.3 MapkupoBka Y3UII nomxHa cooTBETCTBOBATH TpeboBaHMAM Hacrosero cranaapra u [OCT
18620.

C.4 Booasl Y3UII 10imkHBI TOITyCKaTh NMPHUCOEANHEHNE AIIOMHUHUEBBIX MPOBOIOB M Kabened n
coorBercTBOBaTh 'OCT 24753. KOHTaKTHBIE Y4aCTKU BBIBOJOB JOKHBI UMETh 3AIUTHBIE MOKPBITUSL
o I'OCT 9.005.

C.5 Koncrpykuus Y3UII nomxna coorBeTcTBoBaTh TpeboBanusm ['OCT 12.2.007.6.

C.6 TpancnoprupoBanue 1 xpanenue Y 3UIT — no 'OCT 23216.

VYcnoBus TpaHCHOPTUPOBAHMS U XPAHEHUS M JOMYCTUMBIE CPOKH COXPAHSAEMOCTH JOJKHBI
YCTaHABIMBATHCS B CTAHAAPTAX U TEXHUUYECKHUX YCIOBHSIX Ha Y 3UII KOHKPETHBIX Cepyii U TUIIOB.

C.7 VYnaxkoBka U BpeMEHHasl IIPOTUBOKOPPO3HOHHAS 3aIlUTa A YCIOBUM TPaHCIIOPTUPOBAHUS U
xpanenuss o 'OCT 23216 pomxHa yCTaHAaBAMBATHCA B CTAHAAPTAaX U TEXHUUYECKUX YCIOBHAX Ha




VY 3UII KOHKPETHBIX CEPHUIA U THUIIOB.

C.8 Bujpl ucnibITaHUil 1 UX HAMMEHOBAHUS IPUBEEHBI B HACTOALIEM CTaHIAPTE.

IIporpaMma TUMNOBBIX MCHBITAHWN SIBISIETCS OCHOBOM JUISl YCTAHOBJIEHHS IPOrpaMM KOHTPOIBHBIX
ucneitannit moosix BugoB — o 'OCT 16504.

V3UIl mnoxasepraioT KBadu(UKAIWOHHBIM, NEPUOIMYECKHM, IPUEMOCHATOYHBIM ¥ THIIOBBIM
HCTBITAHUSM; HOPSJOK HX MpoBeAeHUs noibkeH coorsercTtBoBath I'OCT P 15.201; mepuoguunocTh
UCTBITAHUM, NPOrpaMMbl HCHOBITAHMNH M YCIOBHS HUX IIPOBENCHMS JOJDKHBI YCTAHABIUBATHCA B
CTaHJapTax U TEXHUYEeCKUX yclIoBHAX Ha Y 3UII KOHKpPETHBIX CepHil U TUIIOB.

C.9 TlporpamMmbl IPHEMOYHBIX M KBadM(UKanMOHHBIX HcnblTanni Y3UII mommkHBI BKIIOYaTh B
ce0s1 TIOJIHYIO MIPOrpaMMy THIOBBIX HMCHBITAHUH MO HACTOAIIEMY CTaHAAPTY, a TaKKe MCIBITAHUS HA
CTOMKOCTH K BHEIIHMM Bo3xeiictByommM ¢aktopam no ['OCT 16962.1, TOCT 16962.2, TOCT
17516.1.

C.10 TIpaBuna npuemku Y3UII nomkHBl yCTaHABIMBATHCSA B CTAHJAPTAX U TEXHUUECKUX YCIOBHSIX
Ha Y3UII KOHKPETHBIX CEpUil U TUIIOB.

C.11 Tlpunsteie B HactosmieM craHmapte obo3HaueHus YT m Y30 (ycTpoicTBO 3amUTHOTO
OTKJIIOUCHUS) SIBIISIOTCS MJICHTUIHBIMH.

C.12 UzroroBurenb AODKEH rapantupoBaTh coorBercTBue Y3UII TpeOoBaHMSM HACTOSAIIETO
CTaHJapTa, a TaKke TexHuueckux ycnoBuil Ha Y3UII KOHKpETHBIX cepuil M THIIOB NPHU YCIOBUHU
coOMIOIeHNsT TpaBWJ  JKCIDTyaTallid, TPAHCHOPTHPOBAHHMS W  XPaHEHMS, YCTaHABIMBACMBIX
TEXHUYECKUMU YCIOBUSIMU Ha Y 3UIT KOHKPETHBIX CEpUil U THUIIOB.

I'apanTuitneli cpok 3kcmnyatanuu Y 3UII — He MeHee AByX JIET CO JHS BBOJA B DKCILTyaTalHIO, U
YCTaHABIMBAETCS B TEXHUYECKUX ycIoBUAX Ha Y3UII KOHKPETHBIX CEpUIl U TUIIOB.
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