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MpeaucnoBue
1 PABPABOTAH OtkpeiThiM akiinoHepHbIM obmectsoM "BHU»nekTpoanmapar”

BHECEH Texnunueckum xkomurerom no crangaptuzannu TK 331 "HuskoBonbTHas anmapatypa
pacnpenenenus, 3aluTsl U ynpasieHus"

2 [IPMHAT U BBEJIEH B JIEMCTBUE Iocranosnenunem [occrannapta Pocenn ot 25 aexabps
2002 . N 517-cT

Hacrosmuit ctangapr, 3a uckimouenneM npuioxenuid C u D, npeacrasiser co0oi ayTeHTHYHBIN
TEeKCT MexayHapoaHoro cranmapta MOK 61643-1-98, nepBoe uznanue "YcTpoiicTBa s 3aIUTHI
OT HMMIIYJIbCHBIX INEpPEHANPSKEHUN B HU3KOBOJBTHBIX CHJIOBBIX PACIpPEACIUTEIbHBIX CHCTEMAX.
Yacte 1. TpeboBanus k padotocrnocodHOCTH U MeTo bl ucibiTaHuil" ¢ U3menenuem N 1 (2001 r.).
[TommpaBkamu N 1 (1998 r.), N 2 (2001 r.) ¥ 1ONOTHUTENEHBIMU TPEOOBAHUSIMHU, YUUTHIBAIOIIMMHU
MOTPEOHOCTH SKOHOMUKH CTPaHBI

4 BBEJIEH BIIEPBBIE

BBepneHue



Hacrosmuii cranmapt paspaboTaH ¢ 1enbio mpsiMoro npumeHeHust B Poccuiickoit @exnepaunn
MexayHapogHoro crangapra MOK 61643-1 "VYcrpoiicTBa 1 3allUThl OT MMITYJIBCHBIX
nepeHanpsHKeHU B HU3KOBOJBTHBIX  CHJIOBBIX — paclpeleNUTeNbHbIX cucTtemax. Yacte 1.
TpeboBanus K pabOTOCTIOCOOHOCTH M METOIbI HCTIBITAHUIN".

Hacrosiimumit crangapt omingaercst oT MOK 61643-1 nanuuuem npunioxenuit C u D.

HpI/IJ'IO)KeHI/IC C COACPKUT OOIOJTHHUTCIBHBIC Tpe6OBaHI/IH, YUYUTBIBAOIIHUEC HOTpe6HOCTI/I
9KOHOMMKHU CTPAHBbI U Tpe6OBaHI/I$I roCyadapCTBCHHBIX CTAHAAPTOB HA SJICKTPOTCXHUYICCKHUEC U3 ACIIUA.

[Tpunoxxenne D conepKuT cBeAeHNs 0 MEKIyHApOIHbIX cTanaapTax MOK, Ha KOTOpble UMEIOTCS
CCBIJIKM B HACTOAILEM CTaHIAPTE.

Hacrosimuii ctaniapt ycraHaBIMBaeT TPU KJlacca MCIBITaHUI Ha pabOTOCIIOCOOHOCTh YCTPOUCTB
JUISL 3aIMThI OT UMITYJIbCHBIX NepeHanpsokenuit (Y3UII).

HcneiTanus kimacca 1 npeaHa3sHa4YCHbl I HMUTALIUKW YaCTUYHO HAIIPABJIICHHBIX TI'PO30BbBIX
HUMITYJIbCOB TOKa. y3I/IH, MOoABCPracMbIC TAKHM MCIIBITAHUAM, OOBIYHO PEKOMCHAYIOTCA  JIA
YCTAaHOBKHU B MECTax HanOosee OTKPBLITBIX, HAIIPUMED JIMHEHHBIX BBOJax B 3JaHUs, 3allIUMIICHHBIC
I'PO303alIUTHBIMA CUCTCMAMMH.

V3UII kmacca Il unu 11l ucnbIThIBatOT KpaTKOBPEMEHHBIMH UMITyJbcamMu Toka. Takue Y3UII
0OBIYHO PEKOMEHYIOT JIJIsl YCTAHOBKU B MEHEE OTKPBITHIX MecTaX. B uCHbpITaHus BKIIIOYEHA OLIEHKA
METOJIUK, HCIOJb3YEMBbIX HW3TOTOBUTENSIMH, [UIsl BbIOOpa HamOoJee MOIAXOMSIIEro MeToja
WCTIBITAHU.

B Espometickom cranmapte EH 61643-11 [1] "HuszkoBoJIbTHBIE yCTpPOMCTBA JIs 3aIIUTHI OT
UMIYJIbCHBIX HepeHanpspbkeHuid. Yacte 11. VYerpolictBa [uist 3aliMTBl OT TNEPEHANPSDKEHUN B
HU3KOBOJIBTHBIX CHJIOBBIX cHcTeMax. TpeOoBaHus M ucnbiTaHusd", ogoOpeHHoM EBpormelickum
KOMHUTETOM TO cTaHaaptu3auuu B obmactu snekTporexHukn (CENELEC), kxoHkpeTH3npoBaHa
METO/IMKa TUIIOBBIX UCIIBITAHHM, OCHOBaHHas Ha kiaccudukanuu Y3UII o 1-3 tumam, cornacho 1-
Il xmaccam wucnoblTaHUi (BOMPOC O BBEJCHMHM COOTBETCTBYIOIIMX TpPeOOBAaHMI B HACTOAIIMN
CTaH/IapT HaXOJUTCS B CTAIUU U3YUEHUS).

B wncneitanna Y3UII BkiroueHsI METOABI NPOBEPKH B '"depHOM smuke". MeXayHapoIHbIN
crangaptT MOK 61643-1-2 [2] kacaeTca npuHIUNOB BeiOopa u npuMeHenus Y 3UII Ha npaktuke.

CrnpaBku 0 JEHCTBYIOIMX TOCYJApCTBEHHBIX CTaHAAPTaX M MEKIYHAapOoIHBIX cTaHaaprax MOK
MOKHO TOJY4YUTh M3 HHGPOpManumoHHbIX u3AaHui ['occrannmapra Poccum u B HHTepHere mo

azpecam:

www.iec.ch/cservl-e.htm u www.vniiki.ru

1 O6wWwme nonoxeHus

1.1 O6nacth npUMEHEHUS



Hacrosmuil ctangapT pacnpocTpaHsAeTCs Ha YCTPOMCTBA JUISl 3aLIUTBl JJIECKTPUYECKUX CETEH U
3JIEKTpOOOOPYIOBAaHUSA NPU INPSAMOM MM KOCBEHHOM BO3ICHCTBUM TIPO30BBIX WIM HHBIX
NEPEXO/IHbIX NepeHanpspkeHul. JlaHHblEe ycTpolcTBa IIpelHa3HAueHbl I IOJCOEAMHEHUS K
CUJIOBBIM IIETISIM IIEpeMEHHOro Toka yactotoil 50-60 ' v mocTosHHOro TOKa U K 000pyI0BaHUIO
Ha HOMUHajibHOe Hanpsbkenue 10 1000 B (neiictByromee 3Hauenue) wim 1500 B nocTosHHOrO TOKA.
Paboune XapakTepUCTHKM, CTAHIAPTHbIE METOJbl MWCIBITAHMM W HOMHUHAJIBHBIE IapaMeTphl
YCTaHOBJIEHBI JUIS TaKUX YCTPOMCTB, KOTOpBIE COAEPIKAT, 110 KpaWHEW Mepe, OJUH HEIWHEWHBIN
KOMIIOHEHT, IIPE€JHa3HAYECHHBIN I OTPaHUYCHUS IEPEHANIPSHKEHUM U OTBOJA UMITYJIbCHBIX TOKOB.

1.2 HopMaTuBHbBIE CCHUIIKH

B HacTos1emM cranapTe UCMoIb30BaHbl CCHUIKH Ha CIENYIOIINe CTaHAapThI:

I'OCT 9.005-72 Epunass cucrteMa 3alldThl OT KOPPO3UMM M CTapeHus. Merajibl, CIUIaBbI,
METaJUIMYECKHE W HEMETAJUTMYECKHUE HEOpraHWYECKHUe MOKPHITHUs. [[omycTUMble U HEIOMYyCTHUMBIC

KOHTAKThI C MCTaJJIaMH 1 HEMCTAaJlJIaMH

I'OCT 12.2.007.6-75 Cucrema cranfapToB 0€30MacHOCTH Tpyna. AmmapaTbl KOMMYTAIlMOHHBIE
HU3KOBOJIbTHBIC. TpeOoBaHus 0€301MacHOCTH

['OCT 14254-96 (MOK 529-89) Crenenu 3auuthl, o0ecrieunBaemblie obonoukamu (Koz IP)
I'OCT 15150-69 Mamunsl, npuboOpsl M Jpyrue TeXHudeckue usaenus. VcnomHenus s
pasNMYHbIX KJIMMAaTHYeCKuX paiioHoB. Kateropuu, yciaoBus SKCIUTyaTallud, XpaHEHUS U

TPAHCIIOPTHUPOBAHUSA B HaCTU BOSI[CfICTBHSI KIIMMaTHYCCKUX (1)aKTOp0B BHEIITHEH CpC€abl

I'OCT 15543.1-89 Uzpenus snexrporexaudeckue. OOmme TpeOOBAHHWS B YACTH CTOMKOCTH K
KIIMMaTHYEeCKUM BHEITHUM BO3IEUCTBYIOMINM (paKTOopam

I'OCT 16504-81 Cucrema rocyapCTBEHHbBIX MCIBITAHUN MPOAYKUUU. VICIIBITAaHUS U KOHTPOJIb
KauecTBa NpoayKuuu. OCHOBHbIE TEPMHUHBI U ONIPEIETICHUS

I'OCT 16962.1-89 (MDK 68-2-1-74) N3nenust 3neKTpOTEXHUYECKHE. MeETO/IbI UCIBITAHUN Ha
YCTOHYMBOCTH K KIIMMAaTHYECKUM BHEITHUM BO3ACUCTBYIOMINM (pakTopam

I'OCT 16962.2-90 WU3penus snekTpoTeXHHUUYECKHE. METOABl HCNBITAHWM Ha CTOWKOCTh K
MEXaHUYECKUM BHEITHHM BO3ACHCTBYIONNM (hakTopam

I'OCT 17516.1-90 Uznenus snexrporexuuyeckue. OOmue TpeOOBaHUS B YaCTH CTOHMKOCTH K
MEXaHUYECKUM BHEITHUM BO3JIEHCTBYIOMIUM (hakTOpam

I'OCT 18620-86 N3nenus snexkrtporexHuueckue. MapkupoBka

I'OCT 23216-78 Nznenust 30€KTPOTEXHUUYECKHE. XPaHEHUE, TPAHCIOPTHUPOBAHUE, BPEMEHHas
IPOTUBOKOPPO3HOHHAs 3aIlIUTA, YIIAKOBKA

I'OCT 24753-81 BbiBoaBl KOHTAKTHBIE SJEKTPOTEXHHMUECKHX YCTpOWCTB. OOIIME TEXHUYECKHE
TpeOoBaHUS



I'OCT 27473-87 (MO3K 112-79) Marepuanbsl 3JI€KTPOU3OIALMOHHBIE TBepable. Merton
CPaBHUTEIHLHOTO U KOHTPOJIBHOT'O HHAEKCOB TPEKUHIOCTOMKOCTH BO BIIAXKHOU Cpefie

I'OCT P 15.201-2000 Cucrema pa3pabOTKH W IOCTAaHOBKH NPOIYKIIMM HAa IPOU3BOJCTBO.
[Iponykuust mpou3BOACTBEHHO-TEXHUUECKOTO0 Ha3zHaueHus. [lopsanok pa3pabOTKU M MOCTAHOBKHU
MPOIYKIIMH Ha TPOU3BOJICTBO

I'OCT P MDK 227-7-98 Kabenmn ¢ TOJMBUHWIXJIOPUIHOW H30IAIMEH HAa HOMHHAIBHOE
Hanpsbkenue 10 450/750 B BkmountensHo. Kabenu rubkue skpaHMpPOBaHHBIE U HESKPAHUPOBAHHBIC
¢ AByMs M 60JI€€ TOKOMPOBOASAIIMMHU JKHIIAMH

I'OCT P MDBK 245-5-97 Kabenu ¢ pe3wHOBON H30JAIMEH HA HOMHUHAJIBLHOE HAINPSHKEHUE JI0
450/750 B BrirountensHo. JIndToBeie kabenn

I'OCT P 50030.1-2000 (MDOK 60947-1-99) Annaparypa pacrpeneieHuss U yHOpaBlCHUsS
HU3KO0BOJbTHAA. YacTh 1. OOue TpeGoBaHUS U METObI UCIIBITAHUI

I'OCT P 50030.5.1-99 (M3OK 60947-5-1-97) Anmapatypa pacupeleieHus W YIpaBlIeHUs
Hu3KoBOJIbTHAs. Yactb 5.1. AnmapaTel M KOMMYTallMOHHBIE 3JEMEHTHI LENEHl yIpaBieHHUS.
DIEKTPOMEXaHMYECKHE allapaThl I LEeNel yIpaBIcHUs

I'OCT P 50345-99 (MDK 60898-95) Amnnaparypa oaieKkTpuyeckas ManorabapuTHas.
ABTOMATHYECKHE BBIKJIIFOYATEIN IS 3allUThl OT CBEPXTOKOB OBITOBOTO H aHAJIOTHYHOTO
Ha3HAYCHUS

I'OCT P 50571.19-2000 (M3K 60364-4-443-95) OnekrpoycraHoBkM 3aaHuil. Yacte 4.
TpebGoBanus o obecneuennro O0e3omnacHocTu. [naBa 44. 3amuTa oT nepeHanpsbkeHui. Pazmen 443.
3ammTa 3JeKTPOYCTAaHOBOK OT IPO30BBIX U KOMMYTALIMOHHBIX MEepeHANPSKEHUH

I'OCT P 50571.26-2002 (MDK 60364-5-534-97) DnextpoycTaHoBkU 3aaHuil. YacTts 5. Beibop u
MOHTaX »JJIekKTpoobopynoBanus. Pazmen 534. VcrpoiictBa 171 3alMTBl  OT UMITYJIBCHBIX
nepeHanpsKeHui

I'OCT P 51322.1-99 (MDK 60884-1-94) CoeauHUTENH SIEKTPUUECKUE IITENCENbHBIE OBITOBOTO
U a”HasornyHoro HazHaueHus. Yactp 1. O6mue TpeOGoBaHMS U METOIbI UCTIBITAHUM

I'OCT P 51326.1-99 (MOK 61008-1-96) BelkmtouaTenu aBTOMAaTUYECKUE, YIIpaBIIsSeMbIe
TuddepeHIMaIbHBIM TOKOM, OBITOBOIO M aHAJIOTHYHOTO Ha3HA4YeHHs 0e3 BCTPOCHHOM 3aIlUTh OT
cBepxTokoB. Yacte 1. O6mue TpeOoBaHUS U METO/IbI UCTIBITAHUM

I'OCT P 51686.1-2000 (M3K 60999-1-99) Coenunutenshble ycTpoiictBa. TpeGoBaHus
0€30IIaCHOCTH K KOHTAakTHBIM 3axkumaM. Yacte 1. TpeOoBaHHS K BHUHTOBBIM M O€3BHHTOBBIM

KOHTAKTHBIM 3aXXUMaM I COCAMHCHUA MCAHBIX IMPOBOJHUKOB C HOMUHAJIBHBIM CCUYCHUEM OT 0,2

1o 35 MM2

I'OCT P 51686.2-2000 (MDK 60999-2-95) CoenunutenbHble ycTpoicTBa. TpeGoBaHus
0€30macHOCTH K KOHTaKTHBIM 3axknMmaM. Yacth 2. JlomomHuTeNbHBIE TPeOOBAaHMS K BUHTOBBIM U



O€3BHMHTOBLIM KOHTAKTHBIM 3a)KHMaM Al COCAUHCHUA MCAOHLIX IMPOBOAHHUKOB C HOMHWHAJIIBHBIM

ceuenueM ot 35 no 300 MmMm 2

I'OCT P M3BK 60227-1-99 Kabenu ¢ NOJUBHHWIXJIOPUIHOW H3OJIAIMEH HAa HOMHHAIBHOE
Hanpspkenue 10 450/750 B BxirounTensHo. Obme TpeboBaHus

['OCT P MDBK 60227-2-99 Kabenu ¢ NOJMBUHWIXJIOPUAHON H30IALMEH Ha HOMHUHAIBHOE
HanpsbkeHue 10 450/750 B BrrounTenbHO. MeToapl UCTTBITAaHUI

I'OCT P MDBK 60227-3-2002 Kabenu ¢ MOIMBUHUIXJIOPUAHOW H30JSIIMEH HAa HOMHUHAIBLHOE
Hanpsbkenue 10 450/750 B Bximrountenshno. Kabenn 6e3 0007104YKH 11 CTAIIHOHAPHOW TPOKIIAJIKU

I'OCT P MOK 60227-4-2002 KaGenu ¢ NOIMBUHWIXJIOPUIHOW H30JSILIMEH HA HOMHUHAJIBHOE
HanpspkeHnue 10 450/750 B BxmounTensHo. Kabenu B 000109Ke 1)1 CTallMOHAPHOM MPOKIIAIKA

I'OCT P MDK 60227-5-2002 Kabenu ¢ MOIMBUHUIXJIOPHIHON H30JAIMEH HAa HOMHHAIBHOE
Hanpsbkenue 10 450/750 B BxirounTensHo. ['nOkue kabenu (IIHypbl)

I'OCT P M3K 60227-6-2002 Kabenmu ¢ NOTMBHHHIXJIOPHIHONW HM30JSIMEH Ha HOMHHAIHHOE
Hanpsbkenue 10 450/750 B BxmrounTenbHo. JIndToBhie Kabenu v kadenu 1 THOKUX COeUHEHUN

I'OCT P MDBK 60245-1-97 Kabenu ¢ pe3nHOBOH HM30JIAIMEH HAa HOMHHAJIBLHOE HANPSIKEHUE J10
450/750 B BxitountensHo. O61mue TpeboBaHMs

['OCT P MBK 60245-2-2002 Kabenu ¢ pe3nHOBOM M30JSIMEN HA HOMHHAIBHOE HANPsHKEHUE 10
450/750 B BarounTeEIbHO. METOIBI UCIIBITAHUN

I'OCT P MBK 60245-3-97 KaGenu ¢ pe3uHOBOI H30JsA1Mel Ha HOMMHAIBHOE HaNpsDKEHUE 10
450/750 B BxtountensHo. KaGenu ¢ HarpeBoCTONKON KpeMHUMOPTaHNYECKON U30IsIHen

I'OCT P MBK 60245-4-2002 Kabenu ¢ pe3uHOBOW H30JISIMEH HA HOMUHAJILHOE HAMPSIKEHUE 0
450/750 B BxirountenbHo. HHIHYpHI 1 ruOkue kabenu

I'OCT P MBK 60245-6-97 Kabenu ¢ pe3sHOBOI W30JSIKMEH HAa TOMUHAIBHOE HaMpsHKEHUE 0
450/750 B BxtountensHo. KaGenu 1uist 371€eKTpoAHON AyTOBOM cBapKH

I'OCT P MDBK 60245-7-97 Kabenu ¢ pe3nHOBON HM30JIAIMEH HAa HOMHUHAJILHOE HAMPSHKEHUE J10

450/750 B BrmrountensHo. Kabenum ¢ HarpeBOCTONKONW ASTUICHBHHMIALETATHOM pPE3MHOBOM
U30JISIIAEN

2 YcnoBwusa akcnnyartauuu
2.1 HopmasnbHble yCI0BHSI SKCILTyaTalluu

2.1.1 YacTora ucToyHuKa nutanus - oT 48 10 62 ['11 mnepeMeHHOro TOoKa.



2.1.2 HanpsixeHue, oJaBaeMO€ HEMPEPBIBHO MEKIY BBIBOJAMHU YCTPOMCTBA Ui 3alIUThl OT
umMIynbcHoro nepenanpsbkenus (Y3UII), He 1ommKHO MpeBbIIaTh €ro MaKCUMAJIBHOTO JUIUTENIBHOIO
pabouero HanpsHKEHUS.

2.1.3 BricoTa HaJ ypoBHEM MOps He J0/bKHA ObITh cBbiie 2000 M.

2.1.4 Temneparypa 3KCIUTyaTallud U XPAHCHHUS:

- HOpMaJibHas Temneparypa - ot munyc 5 °C go mitoc 40 °C;

- ipenenbHble 3HaueHus - oT Munyc 40 °C go mtroc 70 °C.

2.1.5 OTHOCcUTENBHAS BIIAXXHOCTH B TEMIIEPATYPHBIX YCIOBUIX noMenieHus - ot 30% 10 90%.

2.2 AHOMasbHbBIE YCIOBHS 3KCILTyaTallun

[Tpu ucnonszoBannu Y3UII B aHOMAIIBHBIX YCIOBHSIX MOXKET MOTpeOoBaThes pazpadborka Y3IUII
¢ 0cOOBIMH TPEOOBAHUSAMHU K KOHCTPYKIIUU U IPUMEHEHHUIO.

Hns Y3UII HapyXHOM YCTaHOBKH, MOJBEPraeMbIX JECUCTBUIO COJIHEUHOM WM MHOW pajuallyi,
MOTYT MTOHAI0OUTHCS TOTIOTHUTEIBHBIC TPCOOBAHHSI.

3 OnpepeneHus

B Hacrosimiem cTaHIapTe HCIOJB3YIOT CICAYIONIME TEPMUHBI C  COOTBETCTBYIOIIUMH
OIPEICTICHUSIMH.

3.1 ycTpoHCTBO ISl 3alIMTHI OT UMIYJIbCHBIX nepeHanpsbkeHuit (Y3UII): YerpoiictBo, koTopoe
IIPEHA3HAYEHO JUIsl OTPAaHUYEHHUS NIEPEXOAHBIX MEPEHANPSKEHUN U OTBOAA MMITYJIBCOB TOKA. DTO
YCTPOMCTBO CONEPKUT, M0 KpaliHEW Mepe, OIMH HEJTMHEWHBIN DJIEMEHT.

3.2 onHoBBOHOE Y3UII: Y3UII, BKItoUeHHOE NapajUIesIbHO B 3AIIMINAEMYHO LIeTb. MOXKET UMETh
OTJeNIbHBIE BBOJHOM M BBIBOJHOW BBIBOJABI 0€3 BKIIOYEHHOTO IOCIEA0BATEIbHO IOJHOTO
COIIPOTUBJICHUA MCKIY BbIBOJAMHU.

3.3 naByxBBogHoe Y3UII: Y3UII ¢ nBymMs KOMIUIEKTaMH BBIBOJIOB - BBOJHBIM M BBIBOJAHBIM - C
BKJIFOYEHHBIM TMOCJIEA0BATEILHO MEXAY BHIBOJAAMU CHEIUATIBHBIM MOJHBIM CONTPOTUBICHUEM.

3.4 Y3UII xkommyTtupytomero tuna: ¥Y3HUII, koTopoe B OTCYTCTBHE MEPEHANPSIKEHUS COXPAHIET
BBICOKOE IIOJJHOE€ CONPOTUBIIEHHE, HO MOXXET MITHOBEHHO M3MEHHUTh €r0 Ha HU3KOE B OTBET Ha
CKauoK HampsbkeHus. OOLmMM  NPUMEpPOM  DJIEMEHTOB, CIYXKAIIUX  KOMMYTHPYIOIIMMU
YCTPOMCTBAMH, SIBJISIOTCS PA3PAIHHUKH, T'a30Bble TPYOKH, TUPUCTOPHI (KPEMHUEBBIE BBINPSMHUTEIH)
u ynpasisembie TUpUcTOpbl. Takue Y3UII nHorna Ha3piBaroT "pa3psgHuku’.

3.5 Y3UII orpannumnBaroniero tuna: Y 3UII, koTopoe B OTCYTCTBHE MEPEHANPSAKEHUSI COXPAHIET
BBICOKOE TOJIHO€ CONMPOTUBIIEHHE, HO MOCTEIEHHO CHUKAET €ro C BO3pAaCTaHHWEM BOJIHBI TOKa W



HanpspkeHus. OOIUM PUMEPOM 3JIEMEHTOB, CITYKAIlUX HEIWHEHHBIMUA YCTPOMCTBAMH, SIBIISIOTCS
BApUCTOPHI U AuoAHBIE pa3psaaHuku. Takue Y3UII nnorna Ha3piBaroOT "orpaHuyurenu’.

3.6 Y3UII xomOunupoBanHoro tuna: ¥Y3UII, cogepskamniye 21eMeHThl Kak KOMMYTHPYIOIIETO, TaK
U OTPAaHWYHUBAIOIIETO THUIIOB, KOTOPHIE MOTYT KOMMYTHPOBAaTh M OTpaHUYMBATh HAINpsDKEHHUE, a
TaKk)Ke BBIMONHATH 00€ (QYHKUMU; HUX JEHCTBHUE 3aBHCUT OT XapaKTEPUCTHK I0JaBAEMOTO
HaIpPSKEHUSL.

3.7 Buabl 3ammThl: 3amUTHBIA dnemeHT Y3UII MoXeT moacoequHAThCs Mexny (azaMu WIH
Mexay dazor u 3emiiel, Win MeXTy (a30il 1 HEUTpaIblo, MM MEXKy HEHTPaJIbIO U 3eMJICH, UITH B
100011 U3 KOMOMHAITHIA.

3.8 HOMUHANBHBIN pa3psaHbId TOK [, : [IMKoBOe 3HaueHue Toka, mporekatoniero uepe3 Y3UII, ¢

dopmoii Bomabl 8/20. [TpumensroT B knaccudukanuu Y3UIT nmpu ucneitanusx kiacca I, a Takxe
npu npeaBaputenbHoit 0opadotke Y3UII nusa ucneiranuit knaccos I u 11

3.9 uMIynbCHBIA TOK iy, Onpenensercs NMUKOBbIM 3HAYCHHEM TOKA [pgx M 3apAnoM .

HcnbiTanust mpoBOAT B paboyeM HMUKINYECKOM pexume. [Ipumenstor npu kinaccudukanuu Y3UIT
U1 UchbITaHuil kiacca L.

3.10 MakCHMAaJIBbHBIN Pa3pANHBIA TOK [y, JUIA McnblTanui kiacca II: IlmkoBoe 3HaYeHne ToKa,

nporekaromero depes Y3UII, wumeromero ¢opmy BomaHBI 8/20 W BEIMYMHY COTJIACHO
UCTIBITATEIbHOMY IIUKITY B paboueM pexxume ucneltanuil knacea 1L Jp.. > 7).

3.11 makcumanbHOE AMUTENbHOE pabouee HampspkeHue O, : MakcuMmalbHOE HampsKEHHE

JICHCTBYIOIEIO 3HAYEHUS IEPEMEHHOI0 WM ITOCTOSIHHOTO TOKA, KOTOPOE JUIMTENIBHO MTOAAETCS HA
BbIBOJIbI Y3UII. OHO paBHO HOMHHAIBHOMY HAIIPSKEHHUIO.

3.12 cobcTBeHHas nmorpedisieMasl MOIIHOCTh f, : MorHocTs, notpebisemas Y3UII npu nogaue
MaKCUMAaJIbHOTO JUIUTEIBHOTO pabovero HampspkeHus (L7, mpu cOaraHCUPOBAHHBIX HANPSKEHUSAX
1 (a3HBIX yIiIax B OTCYTCTBHE HATPY3KH.

V3UII noacoeaHEH COrIacHO MHCTPYKLUSAM U3rOTOBUTEIIS.

3.13 compoBoxaaromuii Tok fy: TOK, MOJaBaeMbIi 3JICKTPUYECKON CHIOBOM CHCTEMOW U
npoxoasmuii yepe3 Y3UII mocne pazpsaHOro TOKoBOro wummynbca. CONpOBOXKIAIOLUIUMNA TOK
CYILIECTBEHHO OTJIMYAETCS OT JUIUTEILHOrO pabovero Toka Jf .

3.14 HOMUHANBHBIA TOK HAarpy3ku [1 : MaKkCUMaJbHBINA JITUTEIbHBI HOMHUHAIBHBIN TIEPEeMEHHBIH

(eHCTBUTENIbHOE 3HAUEHWE) WM TMOCTOSHHBIM TOK, KOTOPBIM MOXET IMOAaBaThcs K Harpyske,
samumaemon Y 3UILL

3.15 ypoBeHb HaNpsHKEHUS 3AIIUTHI UP: [Tapametp, xapaktepusyroumii Y3UIl B uactu

OrpaHUYCHHA HAIIPSXKCHHUSA Ha €ro BbIBOAAX, KOTOpBIfI BI>I6paH U3 4YucCila OpeArnoOYTHUTCIbHBIX



3HaueHWH. /laHHOe 3HAYEHHE JOJDKHO OBITH BBINIE HAMOOINBIIETO M3 M3MEPEHHBIX OrPaHUYCHHBIX
HanpsHKEHUH.

3.16 wu3MepeHHOE IpeleNbHOE HampsbKkeHUe: MakcuMallbHOE 3HAuY€HUE  HalpshKEHUS,
u3MepenHoro Ha BeiBojax Y3UII npu mogaye nMnynbCoB 3a1aHHOM (POPMBI BOJTHBI M aMIUIUTY/IBI.

3.17 ocrarouHoe HanpsbkeHue {F..: [IukoBoe 3HaueHUE HAINPSHKEHUS, MOSBILIOLIETOCS Ha
BbiBOAax Y3MUII BcneacTBUE MPOXOKACHUS Pa3psIIHOTO TOKA.

3.18 xapakrepuctuka BpemeHHoro mnepeHanpstkeHus (BITH): Ilosenenue Y3UII, xorma ono
MIOJIBEPracTCsl BpeMEHHOMY MIEPEHANPSIKCHUI0 L/ B TEUECHHUE 3aJaHHOTO IIPOMEXKYTKA BPEMEHH ET .

[Mpumevanue - Ha3BaHHas XapaKTepUCTHKA MOKET BBIPAXKaTh JUOO CIIOCOOHOCTH BBIACPKUBATH
BITH 6e3 HeIomyCTUMbIX H3MEHEHHI TTapaMeTpoB Wi QYHKIH#, 1100 MOBPEKACHUE, KaK OMHUCAHO
B7.7.6.2.

3.19 cnocobnocTh nBYyxBBOAHOTO Y3UII BBIIEPKUBATH MEPEHANIPSHKEHUS CO CTOPOHBI HAIPY3KHU:
CrocobHocTh nBYXxBBOMHOTO Y3UII BBIICpKUBATH TEPECHANPSHKCHHE HA BBIXOJHBIX BBIBOJIAX,
BBIPAXKAIOIIASICSA B CHUYKEHUU Harpy3ok Ha Y3UIIL.

3.20 majeHune HaNMpsHKEHUS (B MPOIICHTAX):

[ ——
EXO ERLL
AT =ZEE P 00,
UB}II."I
i€ Uiym, gy -COOTBETCTBEHHO BXOJHOE U BBIXOJHOE HANPSDKEHUS, U3MEpEHHbIC

OJHOBPEMEHHO IIPU NOAKIIOYCHHOW ITOJIHOM aKTUBHOW Harpyske. JlaHHBIM IapaMeTp MPUMEHSIOT
UCKJTIOUMTENBHO JUIs 1BYBBOAHBIX Y 3UII.

3.21 notepu npu BxitoueHuu: Ilorepu npu Brimtouenun Y3UII, onpeaensoniyecs: OTHOLIEHUEM
HaIpsDKEHUM Ha BBIBOJAX, M3MEPEHHBIX cpa3y e mocie nojakitoueHus ucnsityemoro Y3UII k
CUCTEME, 10 U TOCJe BKIIOUYEHU. Pe3ynbrar Belpaxaercs B IPOLIEHTaX.

HpI/IMeanI/IC - TpC6OBaHI/I$I U UCHIBITAHUA - B CTaIUN PACCMOTPCHHUA.

3.22 umnynsc HanpspkeHus 1,2/50: Ummynbe HanpsbkeHUs ¢ pakTUYECKUM 3HaueHueM (QpoHTa
(Bpems moxwema ot 10% 10 90% nukoBoro 3Haduenus) 1,2 Mmxc u moxynepuogomM 50 MKc.

3.23 umnynsc Toka 8/20: Mmmynbc Toka C (pakTHYecKMM 3HaueHHeM (poHTa 8 MKC H
noxynepuosioM 20 MKC.

3.24 xomOuHMpoBaHHas BoiHA: KoMOMHMpOBaHHAs BOJIHA, CO3/laBaeMasi TEHEPATOPOM, KOTOPHIH
NOJAeT B PA30MKHYTYIO IIeTlb UMIYJbC HanpshkeHus 1,2/50 1 B KOPOTKO3aMKHYTYIO €Tl - UMITYJIbC
toka 8/20. Hampspkenue, ammnTyaa Toka U ¢GopMbl BOJTHBI, TTogaBaemoit k Y3UII, onpenensroTcst
TEHEpAaTOpOM M NOJHBIM conporuBieHueM Y3UII, k KOTOpoMy NpHUKIaAbIBACTCSd HMITYJIbC.



OTHoOLIEHNE TUKOBOIO HAMPSDKEHUS PAa30OMKHYTOM IENM K MUKOBOMY TOKY KOPOTKOT'O 3aMbIKAHUS
coctaBisieT 2 OM; OHO ONpPENENeHO KaK YCIOBHOE ITOJHOE CONPOTHBICHHE £j. TOK KOPOTKOTO

3aMblKaHus 0003HaueH [, . HampspkeHnue pa3oMKHYTOH 1enu o0o3HadeHo &f ;.

3.25 TemmepaTypHblii cOoii: PabGodee ycioBuwe, MpU KOTOPOM YCTAHOBHBIIEECS COCTOSHHE
paccestaus sHeprun Y 3UIT npeBbimaet cnocoOHOCTh KOpITyca M COSTUHEHUI PACCEHBATh TETLIOBYIO
DHEPIUIO, BENyIlee K IIOBBIIIEHUIO TEMIIEPATYpPhl BHYTPEHHHUX JJIEMEHTOB, IIPUBOIALIEMY K
MIOBPEXICHUIO YCTPOUCTBA.

3.26 TemmoBas crabmibHOCTh: CrocoOHocTs Y3UII coxpaHsATh TEPMOCTAOMIBHOCTH IOCTIE
UCTIIBITAaHUS B pabodyeM pEKMME, BBI3BABIIEM NPEBBIINICHUE TEMIIEpaTyphl, KOTJa TeMIeparypa
Y3UII co Bpemenem nonmxkaercs u Y3UII paboraer mpu 3aJaHHBIX MaKCUMaJIbHOM JJIUTEILHOM
paboueM HaIpsHKEHUU U YCIIOBUSX TEMIIEpATyphl OKPYXKAIOIIEro BO3ayXa.

3.27 BeIXOom u3 crposi: M3meHeHue mnepBOHAYANbHBIX pabounx mapamerpoB Y3UII mon
BO3/ICIICTBUEM TMepEHANPSHKEHUs, IKCIUTyaTallud WM HEOJarompUsTHBIX YCIOBUI OKpYyXKaromieu
CpEeJBbl.

3.28 yCTOMYMBOCTH K TOKaM KOPOTKOTO 3aMbIKaHUs: MaKCUMaIbHBIN 0’KUAEMbIIl TOK KOPOTKOTO
3aMbIKaHUs, KOTOPBIN criocoOeH Boinep:xkats Y 3UIIL.

3.29 pasvequnutens Y3UII: YerpolicTBo (BHYTpEHHEE W/WIIHM HAPYKHOE), IPEeIHA3ZHAYCHHOE IS
orcoeauaerust Y3UII oT cHII0BOI CUCTEMEL.

[Tpumeuanne - JlaHHOE pa3bEAMHUTEIBLHOE YCTPOMCTBO HE 00JIaAaeT CHOCOOHOCTBIO K
pazbeuHeHn0. OHO MpeIHa3HAYEHO Ul MIPEAYNPEKICHHUS YCTONYMBOW HEUCIIPABHOCTH CUCTEMBI
U TpuMeHsieTcs Ui yka3zaHus o nospexjaenun Y3UIL. Kpome ¢pyHKIMN pazbeAMHEHNUS OHO MOXET
BBIMOJIHATh (DYHKIIMHM 3alIUTHl OT CBEPXTOKA M TEIUIOBOW 3alIUThl. DTH (YHKIHMHU MOTYT OBITh
00BEAMHEHBI B OJTHOM YCTPOMCTBE JIMOO0 pacipeIeeHbl 10 OTAEIbHBIM YCTPOHCTBAM.

3.30 crenenp 3ammThl, obecrieunBaeMasi obonoukoi (koz IP): CrenmeHp 3amuThl OT JAOCTyHa K
OIACHBIM YacTsIM, OT IPOHUKHOBEHHS TBEP/IbIX HHOPOIHBIX YacTHIl 1/min Bojbl (cM. [OCT 14254).

3.31 TunoBble HCHbITAaHUS (UCHBITaHWE THUMNA): VcnbpITaHus, MPOBOJMMBIE IO 3aBEPILIEHUU
pa3paboTku HOBOH KoHCTpykuumu Y3UII g ycTaHOBIEHUS XapakTepHBIX IapamMeTpoB U
JI0Ka3aTeNNbCTBa COOTBETCTBHS TPEOOBAHUSIM OIPENIEIeHHOro cranaapra. IlpoBeaeHHble OIHAXKIbI,
OHM HE HYXJAITCA B IIOBTOPEHMM A0 TEX IIOp, MOKAa M3MEHEHHUE KOHCTPYKLHMHM HE IIOBJICYET
W3MEHEHUsI XapaKTepUCTHK. B 3TOM ciydae NOBTOpPHBIE WCIBITAaHUS NPOBOIAT TOJBKO IIO
U3MEHEHHBIM XapaKTepUCTUKAM.

3.32 KOHTPOJIBHBIC HUCIIBITAHUA: I/ICHLITaHI/IH, MMPOBOJAMMBIC HAa KaXIOM Y?)I/IH, €ro 4acCriax HuJInu
MaTtepuaiax ajd MOATBEPKACHU A, YTO U3ACTIUC COOTBETCTBYET KOHCpr1(TOpCKOI71 JOKYMCHTAIUH.

3.33 npuemounsie ucnbiTanus: Wcnbitanus Y3UIl wnm ux mpeacTaBUTENBHBIX 00pasloB,
MMPOBOAHUMEIC I1O HpeI[BapHTeHLHOfI AOTOBOPCHHOCTHU MCKAY U3TOTOBUTCIICM U HOTpGGHTeHeM‘



3.34 ycTpo#cTBO pa3Bsi3ku: Y CTPOUCTBO, MPeJHA3HAYEHHOE ISl TOTO, YTOOBI BOCIIPENSTCTBOBATH
nepegavye SHEPrud UMITYJIbCa B CHUJIOBYIO CETh MpH Mojadye MUTaHus K ucneiryemomy Y3UIIL.
Wuoraa Ha3pIBalOT "pa3Bs3bIBAIONINN QHIIBTP".

3.35 Knaccuduxaryst *UMIYyIbCHBIX UCTIBITAHUI

3.35.1 ucneitanus knacca I: McnpiTanusi, TpoBOAMMBIE ¢ HOMHHAJIBHBIM Pa3psSAHBIM TOKOM {

(cm. 3.8), ummynbcHBIM HanpspkeHueMm 1,2/50 (em. 3.22) U MakCHMalbHBIM HMITYJIbCHBIM TOKOM
Tip (oM. 3.9).

3.35.2 ucneitanus kiacca II: McnbiTanus, mpoBoAMMbIE ¢ HOMUHAJIBHBIM Pa3psSAHBIM TOKOM [y

(cM. 3.8), umnynbeHbIM HanpspkeHueM 1,2/50 (cm. 3.22) u MakCUMaJIbHBIM pa3psiiHBIM TOKOM {, ..
(cm. 3.10).

3.35.3 ucnerranus knacca III: Vcneitanusi, npoBoguMble ¢ KOMOMHUpOBaHHOW BosHOM (1,2/50,
8/20), cm. 3.24.

3.36 3amuTa OT CBEPXTOKA: Y CTPOMCTBO JJIs 3aIMTHI OT CBEPXTOKA (HAIIPHUMEp, aBTOMATHUYCCKHUI
BBIKJTFOYATEIIh WJIM TUTABKUH MPEIOXPAHUTEINh), KOTOPOE MOXET OBITh YaCThIO IJICKTPOYCTAHOBKH,
pacronoxeHHou BHe u g0 Y3UIIL.

3.37 ycrpoiictBo auddepenumansioro Ttoka (YAT): MexaHuueckoe KOMMYTallMOHHOE
YCTPOMCTBO WM KOMIUIEKC YCTPOWCTB, KOTOpBIE BBI3BIBAIOT pa3MbIKaHUE KOHTAKTOB, KOrja
TuddepeHManbHbI WM HecOalaHCUPOBAHHBIA TOK JOCTUTHET 3a/laHHOTO 3HAYEHUsS B 3aJJaHHBIX
YCIIOBUSIX.

IIpumeuanne - K VYT oTHOcATCS aBTOMAaTUYECKUE  BBIKJIKOYATENN,  YIPaBISIEMbIE
TuddepeHIaIbHbBIM TOKOM, 0e3 BCTpoeHHOH 3aumThl oT cBepxTokoB (BT) mo 'OCT P 51326.1.

3.38 paspsagHoe Hanpsbkenue Y3UII kommytupyromero Tuma: 3Hau€HHE MaKCHMAaJIbHOTO
HanpsbkeHus B 3a3ope Y3UII nepes pa3psiioM MexXTy 3JI€KTPOJaMH.

3.39 ynenbHas sHeprus W /A juia ucnbITaHus Kiacca @ DHeprus, BlaenseMas UMITYJIbCHBIM
TOKOM f iryp HA CIMHUITY COTIPOTHBIICHHS 1 Om. Ona paBHA MHTErpajly BO BPEMEHH IUIOMIAN TOKA

WiR=[i%d.

3.40 oxuIaeMblii TOK KOPOTKOIO 3aMbIKaHHUs MCTOYHNKA MUTaHust [y, TOK, KOTOpBIH NMpoTeKan

OBl B JAHHOM MECTE 1IETIH, €CJI ObI B 3TOM MECTe OHa Oblja 3aMKHYTa HAaKOPOTKO MPOBOJTHHKOM C
HE3HAUYUTEIbHBIM COMPOTUBICHUEM.

3.41 HOMUHHaNBbHAs OTKJIIOYAIONIAs CIIOCOOHOCTH COIMPOBOXAAMOIIET0 TOoKa: OKHIaeMbIi TOK
KOPOTKOT0 3aMbIKaHus1, KOTOPbId Y 3UII B COCTOSSHUM OTKITIOUUTH CAMOCTOSTEIIBHO.



3.42 tox yreuku J{pp: Tok, mporexatonmii uepe3 BbiBoj PE, korma na Y3UII monano
MaKCHUMaJbHOE JIUTENbHOE pabodee HampsbkeHue (I7,), ¢ coeauHeHusMH 0e3 HarpysKH,

BBITIOJIHEHHBIMH COTJIACHO YKA3aHUSIM U3TOTOBUTEIIS.
3.43 uHAMKATOP COCTOSIHUS: Y CTPOMCTBO, YKa3bIBaroliee padouee cocrosaue Y 3UIIL.
[Tpumeuanue - [logoOHbIE HHIUKATOPBI MOTYT OBITH JOKAJIBHBIMH C BU3yaJIbHOUN W/HIU 3BYKOBOM

CUTHAJM3alMel W/WIK MOTYT UMETh AUCTaHIIMOHHYIO CUTHAJIU3aLUIO W/UJIH BBIXOJHOW KOHTAKT.
3.44 BbIXOAHOW KOHTaKT: KOHTaKT, BKIIOYEHHBIA B 1I€Mb, OTACJICHHYIO OT TJIABHOW LENU, U

MOAKIIOYEHHBIN K pazbeauHuTento Y 3UII uim unaukaropy cocTosHuUs.

3.45 cocrosHue moBpexjaeHus npu BpemeHHoM nepeHanpsbkeHun (BITH): Cocrosnue Y3UII,

BKITIOYEHHOTO MeXIy (asoii/Heiirpansio u 3emneld B ycioBusax BIIH (3ambpikanme Ha 3emiito B

BBICOKOBOJIbTHOM CHCTEME, BIUSIOIIEE HA HU3KOBOJIBTHYIO cuctemy), cM. I'OCT P 50571.19.

[Ipumeuanue - BpeMeHHoe mepeHANpsHKEHHUE MOXKET NPEBBICUTH crnocoOHocTh  Y3UII
BBIJICP)KUBATh BPEMEHHBIC TIepeHanpsHKeHust L.

3.46 HOMMHAJIbHOE HANpSKEHUE MEPEMEHHOIo ToKa cucteMbl Lfy: HomuHampHOE HampspkeHue
Mexay (pa3oit u HEUTpasbIo (IEeHCTBYIOEE 3HAUCHUE HAMIPSDKEHUS IEPEMEHHOTO TOKA) CUCTEMBI.

4 Knaccudmkauusn
NzroroButenu nomkusl knaccupunmponats Y3UII o crieqyronmm napamMmeTpam:
4.1 yuciy BBOJIOB:
4.1.1 omHOBBOIHEIE,
4.1.2 nByXBBOJHBIE;
4.2 cnocoOy BBIMOIHEHUS 3aIUTHI OT MEPEHANPSIKESHHUS:
4.2.1 KOMMYTHUPYIOIIAE HATIPSIKEHUE,
4.2.2 orpaHNYMBAIOIINE HAIIPSKEHNUE,
4.2.3 KOMOMHUPOBAHHOTO THUIIA;

4.3 ucuertagusm Y 3UII kiraccos I-111 cornacuo tadmume 1.

Taomuua 1 - Ucnerranus Y3UII kiaccos I-111
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4.4 MecTOI0JIOKEHHUIO:

4.4.1 BHyTpEeHHEN yCTaHOBKH,

4.4.2 HapyXKHOUW YCTaHOBKH;

4.5 MOCTYITHOCTH:

4.5.1 nocrymnHoe,

4.5.2 HEAOCTYIHOE.

[Tpumeuanue - O3HayaeT HEBO3MOXKHOCTH JIOCTyIa 0€3 MOMOUIM CHEHaTIbHOTO MHCTPYMEHTA K
4acTAM, HaXOASAIIMMCS MO/l HAIIPSDKEHUEM;

4.6 crioco0y yCTaHOBKU:

4.6.1 cramoHapHBIH,

4.6.2 nepeHOCHBIi;

4.7 pazvequuurento Y 3UIIL:

4.7.1 MECTONOI0KEHHUIO:

4.7.1.1 BHyTpE€HHEN yCTaHOBKH,

4.7.1.2 Hapy>KHOH yCTaHOBKH,

4.7.1.3 xoMOMHUPOBAaHHOE (0/IHA YaCTh BHYTPEHHEN YCTAaHOBKH, Ipyras - HApY>KHOM YCTaHOBKH);

4.7.2 3amUTHBIM (PYHKLUAM:

4.7.2.1 c TEIIOBO 3aI[UTOM,

4.7.2.2 ¢ 3a1IUTOM OT TOKOB YTEUKH,



4.7.2.3 ¢ 3a1IUTOM OT CBEPXTOKA;
4.8 3amUTe OT CBEPXTOKA:

4.8.1 ¢ 3amIuTOM,

4.8.2 Oe3 3allUTHI;

4.9 creneHu 3amuTHI, obecriedrnBacMor 00oI0uKaMu, coraacHo kojgam IP, ykazanaeim B OCT
14254,

4.10 nruana3zoHy TEMIIEpaTyp:
4.10.1 c HOpMaJIBLHBIM JUAMA30HOM,

4.10.2 ¢ pacIMpeHHBIM JHUAMA30HOM.

5 CtaHpgapTHble napameTpbl

5.1 IlpeanoyTuTebHbIC 3HAYCHNUS UMITYJILCHOTO TOKA Jypy, JUIS UCIIBITAHUI Kitacca I

- INKOBOE 3HAUCHHE TOKa fpeak .. 1,0;2;5; 10 m 20 KA
-3apsan ... 0,5;1;2,5;5u10 A-c

5.2 TlpenmouyTHTeabHBIE 3HAYEHUSI HOMUHAIBHOTO Pa3psIHOTO TOKa {, /IS UCTIBITAHUN Kilacca
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 IlpeanodruTenbHble 3HAUCHHS HANPSDKEHUST pa30OMKHYTOM nenu L. Ul MCIBITaHUH Kiacca

III: 0,1; 0,2; 0,5; 1,0; 2,0; 3,0; 4,0; 5,0; 6,0; 10,0 u 20,0 xB.

5.4 TlpennouyTUTENbHbIC 3HAYCHUS YPOBHS HAIIPSDKCHUS 3aIIUATHI UP: 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 HpC,Z[HO‘-ITI/ITeHBHLIC 3HAYCHUA MAKCUMAJIbHOI'O JIUTCIIBHOI'O paGoqero HAITPAKCHUA U,:

JIEMCTBYIOILETO 3HAYEHUS IEPEMEHHOT0 UJTM MOCTOSIHHOTO 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 Tpeb6oBaHus

6.1 O6mme TpeboBaHUs



6.1.1 Unentudukamms

H3roroBuTenb JNOMKEH NPEeIyCMOTPETh MHUHUMYM clieAyromeil uHbopManuu (UCTIbITaHUS
IIPOBOJST B COOTBETCTBUU C Pa3/eoM 7):

a) HAaNMMCHOBAHUC U3TOTOBUTCIIA UJIM TOProBas MapkKa U HOMCP MOJICIIN,
b) kareropusi pa3mMeneHus;

C) YHCIJIO BBOJIOB;

d) crioco6 ycTaHOBKH;

€) MaKCUMallbHOE JIMTEIbHOE pabouee HampspkeHue L7, (OIHO 3Ha4YeHME NI 3aLUThI KaKI0ro

BHJIa) 1 HOMHHAJIbHAS YaCTOTa;

f) KJIaCCI/I(I)I/IKaIII/Iﬂ HUCIBITAaHUN U napaMeTphul paspdaaa AJId 3alllUThl KAXKXA0ro BrUAa, 3asiBJICHHBLIC
HU3TrOTOBUTCIICM:

i irap - AJ11 UCTIBITAHUS V3UII knacca I,

'II'I:'I.EJ{
& " " " ",

ac

g) HOMHHAIBHBIN pa3psaabiii Tok [, mist Y3UII kimaccoB I u 11 (omHO 3HAYeHWe Ui 3aIIUTHI
Ka)XJIOTO BUJIA);

h) 3HaueHue ypoBHsI HAPSIKEHNUS 3aLUTEL LMy, (OJIHO 3HAYCHNUE JUISl 3aLLUTBI KOX/I0r0 BUJIA);

1) HOMUHAJIBHBIN TOK Harpy3ku [ (eciu Tpedyercs);

I) mMakcuManbHBIE PEKOMEHJOBAHHbBIE MAapaMETPbl 3alllUThl OT CBEpPXTOKa, eciu Tpedyercs IP
ooubire 20;

m) yKazaHue o JIEHCTBUU pa3beIUHUTENS (€CTTU UMEETCs);
n) MOJIOKEHHE HOPMaJIbHOW YCTAHOBKU MPH MOHTaXKE (€CITU 3TO UMEET 3HAUCHUE);
0) uAeHTU(HUKAIIS BBIBOJOB (€CIM HEOOXOIUMO);

P) MHCTPYKLMH 10 YCTAHOBKE (IIOJCOEIUHEHNE, MEXAHUYECKUE Pa3MeEphl, JUIMHA IPOBOJAHUKOB U
T.1.);

q) pPOJI TOKa: MMEPEMEHHBIN C YaCTOTOW WJIM TOCTOSTHHBIN, WU 00a;



r) yaenbpHas sHeprust ¥/ K tonpko ans ucnsitanuilt Y3UII knacea I (em. 7.1.1);
S) AMana3oH TeMIeparyp;

t) HOMHMHANbHAs OTKJIIOYAIOIIAsh CHOCOOHOCTH CKBO3HOTO TOokKa {5  (kpome Y3UII
OrpaHUYMBAIOLLETO TUIIA);

u) TpeboBanus K pazbenunutento Y3UII HapyXHOH ycTaHOBKH, (POPMYyITUpPYET U3TOTOBHUTEIND;
v) nudpepeHnnanbHbiil Tok fpg (HE00sS3aTEIbHO);

W) XapakTepucTruka BpeMeHHoro nepenanpsixenus (BITH).

6.1.2 MapkupoBka

MapkupoBKka coriacHo MOAMYHKTaM a), €), f), h), j), 1), o) u q) 6.1.1 oGs3arenbHO AOMKHA OBITH
HaHeceHa Ha koprmyc Y3UII mnu Ha Tabmuuku, OpUKpPEIJIEHHbIE K €ro Kopmycy. B HekoTopbix

KOHCTPYKIHAX OAHOBBOIHBIX V3UII MmoxkHO HE YKa3bIBaTb HOMMHAaJIbHBIN TOK Harpys3ku.

MapKI/IpOBKa JOJI2KHa OBITh HCCTHpaeMOﬁ U YETKOM M HE JOJDKHAa HAHOCHUTHBCA Ha BHHTBI U
CbEMHBIC ICTAJIN. CooTBETCTBHE MMPOBEPAIOT UCHBITAHUEM 110 7.2.

[Tpumeuanue - B orpaHnyeHHBIX MO IUIOMIAIM MECTaX MapKHPOBKY MO MOJMYHKTY a) HAHOCST Ha
camo Y3UII, ocTanpHyr0 MapKMpPOBKY pa3MeIalOT Ha MHIMBHyaabHON ynakoBke Y 3UIL.

6.2 TpeboBaHUs K INEKTPUUECKON YACTH
6.2.1 DnekTpuuecKue COeTMHEHUS

KOHCTPYKHI/ISI BBIBOZOB JOJDKHA AOONYCKATh MOJACOCAUWHCHHUEC IMNPOBOAHHMKOB MHUHHMAJIIBHOTO U
MaKCUMAJIbHOT'O IMOIICPECYHBIX CEYEHMH COrJIaCHO YKa3aHWuIo U3roTOBUTCIIA.

Kaxxnoe ucneiTanue cienyer NpoBOIUTH C UCIOJIb30BaHUEM Hanbosee KECTKOW KOH(PHUTyparuu
(C MHUHUMAJIbHBIM HJIM MAaKCUMAJIbHBIM ITOINEPCUYHBIM CEYCHHUEM B 3aBUCUMOCTH OT HMCIIBITAHUSA (CM.
pazzaen 7). Y3UII nomkHbl OBITH OCHAIIIEHBI BBIBOJAMH, B KOTOPBIX AJIEKTPUUYECKOE MOJCOSTNHEHHE
BO3MOYKHO IIOCPEJICTBOM BHHTOB, Tae€K, BWIOK, pO3E€TOK W JPYIruX YCTPOWCTB pPAaBHOU
s dexruBHOCTH. COOTBETCTBHE MPOBEPSIOT MO 7.3.

6.2.2 YpoBeHb HaIpsKEHUS 3aIIUTHI UP

N3mepenHoe mnpeaenbHoe HanpsbkeHue Y3UII He NOMKHO NpeBbIIaTh YPOBHS HANpSKEHUS
3alUTHI, YKa3aHHOTO N3rotoBuTeneM. COOTBETCTBHE MPOBEPSIOT UCIBITAHUEM 110 7.5.

6.2.3 WcnbiTanus kiacca [ UMIyJIbCHBIM TOKOM

IIpoBoasat ucnwiTanus kiacca I g Y3UII, korma uzrotroButens 3asBisieT, uro Y 3UIIT oTBeuaer
orpenieneHHbIM TpeboBaHUsIM. COOTBETCTBHE POBEPSIOT MO 7.6.5.



6.2.4 UcnsiTanus knacca [ HoMuHaJIBHBIM pa3psiIHBIM TOKOM

[IpoBonsar ucneiranus kinacca Il gy Y3UII, korga usroroBurens 3asasisier, uro Y3UII orBevaer
onpeneaeHHbIM TpeboBaHusAM. COOTBETCTBHE MPOBEPSIOT 10 7.6.5.

6.2.5 Ucnpitanus knacca 1l koMOMHUpOBaHHOW BOTHOM

[IpoBoasat ucneitanus knacca I g Y3UII, korna nsroroButens 3asaBisieT, uro Y 3UII oTBeuaer
orpeneneHHbIM TpeboBaHusIM. COOTBETCTBHE MPOBEPSIOT O 7.6.7.

6.2.6 UcnbiTanue B pabodyeM pexume

VY3UIl nomKHO BbIAEPKUBATH YKA3aHHbBIE pa3psiIHbIE TOKM IpPHU I0Ja4€ MaKCUMAaJIbHOIO
JUINTENIbHOTO palbouero HampspkeHuss L7, , 0e3 HEeIOMyCTMMbIX W3MEHEHMH XapaKTepUCTHK.

CoOTBETCTBHE MPOBEPSIOT UCIIBITAHUEM 110 7.6.
6.2.7 Pazpequuurens Y3UII

VY3UII moryt uMeTh 1100 BHYTPEHHUE, TUO0 HApYKHbIE pa3beIUHUTEIH, TU00 UX KOMOUHALIUY.
WX pyHKIIMOHMPOBAHUE JIOJKHO OBITh YKa3aHO.

[Tpumeuanue - Ilpu monTaxe, He oTHOocAmemcs Kk Y3UII, Moxer morpedoBaThCs MpUMEHEHUE

JOITOJHUTCIIBHBIX 3alllUTHBIX YCTPOﬁCTB /M YCTpOﬁCTB 3aIlUTBI OT CBCPXTOKA 0oJilee HU3KOTO
HOMMHAaJIA.

Pazvemquuurenu Y3UII nmomkHBI HCHBITBIBaTECA BMecTe ¢ Y3UII B Xome IMKIA THUIIOBBIX
ucneiTanui, uckmoyast YT, koTopbie He UCTIBITHIBAIOT B pabodem pexxkume cornacHo 7.7.1.

CootBeTcTBHE MPOBEPSIOT UCTIBITAHUSAMU 110 7.7 1 7.8.3.

6.2.8 Bo3ayuiHbie 3a30pbl U paCCTOSIHUS YTEUKH

VY3UIl nomKHBI UMETh JOCTATOYHBIE BO3MYLIHBIE 3a30pbl M pPAcCTOSIHUSA yTeukH. VcnblTaHus
IIPOBOJST B COOTBETCTBUU C 7.9.5.

6.2.9 TpeKUHTOCTOUKOCTh

W3onupyromue JeTand, NOpuUMEHseMble s yAep)KaHUs vacTed, HaxOIIuXcs TIO0J
HaINpsHKCHUEM, JOJDKHBI OBITh TPEKUHTOCTOMKMMH WM WUMETh pPa3Mephl, JOCTaTOYHBIC, YTOOBI
o0ecreunTh He00X0IMMBbIE U3OJSAIIMOHHBIE XapaKTePUCTUKHU. McnbITaHus TPOBOJAT 10 7.9.6.

6.2.10 DnekTpruyeckasi IPOYHOCTb U30JISALINU

DnexTpuyeckas MPOYHOCTh M3oisiuu koprmyca Y3UII pomkHa OBITH TOCTaTOYHOM € TOYKH

3peHUs] YCTOWYMBOCTH K TPOOOI0 M 3alIUThI OT MPSIMOTO KOHTakKTa. VIcmbITaHWE MPOBOAST B
cooTBeTCTBUU C 7.9.8.



6.2.11 YcToiunBOCTh K KOPOTKOMY 3aMbIKAHHUIO

V3UIl nomxHO NPOBOAUTH TOK KOPOTKOIO 3aMbIKaHMs /10 T€X IOp, [OKa OHO HE Oyzder
oTkJroyeHo 6o camum Y3UII, 1ub0 BHYTpEHHUM MM HApYXHBIM Pa3bEIUHUTENIEM CBEPXTOKA,
100 3alIUTOM OT cBepXToKa. VcnbITanne NpoBOASAT B COOTBETCTBUU C 7.7.3.

6.2.12 OYyHKIIMOHUPOBAHUE UHAUKATOPA COCTOSIHUS
OO01ue cBeneHus

[Ipu npoBeeHNN TUMOBBIX UCTIBITAHUN COCTOSIHUE, TTOKA3bIBAEMOE MHANKATOPOM (aMH), TOHKHO
JIaTh SICHOE TIPEJICTABIICHUE O COCTOSIHUM TOM YacTH, C KOTOpor oH (oHHW) coeauHensl. Jms Y3UII ¢
MPEAYCMOTPEHHOM  MHJMKAIMEH TPOMEKYTOUYHOTO COCTOSIHHMS — TOCIEAHEE HE  CUUTAIOT
noBpexaeHneM uHaukaropa. Ilpu Hammuuu OGonee yem OJHOrO crmoco0a WHIUKAIMU COCTOSHHUS,
HaIrpuMep MECTHOM M AUCTAHIIMOHHOW MHJWKAIIUH, CJIETYeT IPOBEPUTh MHIUKAIIMIO KAXJIO0T0 THIIA.
H3roroBuTenb AODKEH MPerycMOTpeTh HHPopMaluio o (GYHKIMOHUPOBAHUM WHIUKATOpa U
JNEUCTBUSIX, TIPEANPUHUMAEMBIX B CIIy4ae M3MEHECHHS MHAMKALUWU COCTOSHUA. VHIuKatop MoXKeT
COCTOSITh U3 ABYX YacTel, 00ObeTUHEHHBIX COCTUHUTEIBHBIM yCTPOUCTBOM, KOTOPOE MOXKET OBITh
MEXaHUYECKUM, ONTHYECKUM, 3BYKOBBIM, JIEKTPOMAarHUTHBIM U T.1. OJHY 4YacThb 3aMEHSIOT MpH
3ameHe Y3UII, u oHa 1omKHA UCOBITHIBATHCS, KAK YKa3aHO BbIIIE. J[pyryro 4acTh HE 3aMEHSIIOT MPU
3amene Y3UII, u oHa q0oKHA BBITIOJHUTD JOTIOTHUTEIHLHO HE MeHee S0 orneparui.

[Ipumeuanue - Bo3geicTBUE COECIMHUTENBHOIO YCTPOWCTBA, KOTOPOE MPUBOJIUT B JCHCTBHE
HE3aMEHSEMYI0 YacTb WHIMKATOpa COCTOSHUS, MOXKHO HMMUTHUPOBATh JPYTUM CIIOCOOOM, YeM
neiictBue y3na 3amensemod wactu Y3WUII, Hampumep OTAEIbHBIM 3JIEKTPOMAarHUTOM WM
IIPY>KAHOU.

Ecnmu nHa HHIUKAOWIO TMPUMCHACMOTO THUIIA HUMCECTCA COOTBCTCTByI—OHII/II\/'I CTaHgapT, TO
Tpe6OBaHI/IﬂM €ro MAOJDKHa YAOBJICTBOPATH HE3aMCHsACMAd YaCTb HWHAWUKATOPA COCTOSAHUA, IIPU
YCJI0BUH, UTO UHAUKATOP JOJIZKCH OBITH HCIIBITaH 50 OorncpanriaMu.

6.2.13 N3onsuus MeXy OTAEIbHBIMU LHENSIMU
Ecou Y3UII conepkuT 1enb, 3IEKTPUUECKA W30JIMPOBAHHYIO OT TJIABHOM II€NH, U3TOTOBUTEIIb
JOJKEH MPEAYyCMOTPETh WH(POPMAIIMIO, KACAIONIYIOCS H3OJISAIHA MEXAY LEMsSIMU W HalpsKEeHUH,

BBIICPIKNBACMBIX I/ISOHSIHHeﬁ, a TaK¥KC COCJIaThCA Ha COOTBETCTBYIOIIMEC CTAHAAPTHI.

[Ipu Hamuuum Oojiee yeM ABYX LEMEH A KaXJ0WM KOMOWHAIMW IIeTe JOJKHBI OBITh JTaHbBI
MOSICHEHMSI.

HNzomsauuio u QJICKTPUYCCKYIO MNPOYHOCTb H3O0JIAIHNU OTACIIbHBIX nemnei CJICAYCT MHCIIBITATh
COTJIaCHO YKa3aHUAM U3IOTOBUTECIIA.

6.3 TpeGoBaHUs K MEXaHUYECKOW YacTH

VY3UII nomxHbI OBITH CHAOXKEHBI CPEIICTBAMH JISI MOHTaXKa, 00CCIIEYMBAIOIIUMHI MEXaHUYECKYIO
HaJeKHOCTh. McTibITaHUs TPOBOJAST B COOTBETCTBUH € 7.9.2.



6.3.1 O0mue moaoXKeHus

VY3UIl pomkHBI OBITH OCHANICHBI BBIBOJAMHU B MECTaX, TIJI€ BO3MOXHO JJICKTPUUYECKOE
MOJACOEINHEHNE C IIOMOIIBIO:

- 3WKMMOB C BUHTAMU;

- TaeK;

- BUJIOK;

- PO3ETOK;

- OE€3BHHTOBBIX 32)KUMOB;

- COeIMHEHUH, MPOKABIBAIOLINX U30JISIHIO;

- WM IPYTHX YCTPOUCTB TaKkoH ke 3 (HEeKTUBHOCTH.

6.3.2 MexaHunueckue COeIUHEHU

a) BeiBogel nmomkHbel npukperuisitbes Kk Y3UII takum oOpa3om, uyToObl ObLIO 0OECredeHo
HEO00XO0IMMOE KOHTAKTHOE JABJICHHUE MPHU 3aTATUBAHUU WM OCIAOJICHUU KPENE)KHBIX BUHTOB MU
Onokupyromux Traek. s ocrmabieHusi KpemeXHbIX BHUHTOB WM OJOKHPYIOIIMX TaeK MOXET

MOHAA00UTHCS UHCTPYMEHT.

b) Bunku m mrencenbHble PO3CTKHU MOOJIKHBI OTBCYATH TpC6OBaHI/I$[M U COOTBCTCTBYIOIIIUM
paznenam ['OCT P 51322.1.

C) BI/IHTBI, TOKOBEAYIIHUEC 9aCTU U COCANHCHUS.

1) DnexTpuyeckue HJIM MEXaHHYECKHE COCTUHEHUs JOJDKHBI BbIIEPKUBAThb MEXaHHUECKHUE
Harpy3Ku, BO3HHUKAIOIIME TP HOPMAIbHOM 3KCIUTyaTalUH.

Buntel, npumensiemble npu MoHTaxe Y3UII Bo BpeMs yCTaHOBKHM, HE€ JOJDKHBI OBITh
CaMOHapPE3HOI'0 TUIIA.

CooTtBeTcTBHE MPOBEPSAIOT OCMOTPOM UM UCIIBITAHUEM coryacHo 7.3.2.1.

2) DneKTpUYecKHE COEIMHEHMs JOJDKHBI HUMETh TaKyl KOHCTPYKIIMIO, YTOObI KOHTaKTHOE
JaBJICHHE HE IEepelaBalioch 4Yepe3 H3OJSAILUOHHBIN MaTepual, KpoMe KEepaMHKH, CIIOAbl HWIH
JpYroro marepuaja C aHaJOTMYHBIMM XapaKTEpUCTHUKAMH, €CIM METANIMYECKHE 4YacTH
HEJ0CTAaTOYHO 3JIACTUYHBI JJIsl KOMIIEHCAI[MN BO3MOXKHON YCaJKU WM pacTeKaHUs MU30JISLUOHHOTO
MaTepuaia.

CoO0TBeTCTBHE MPOBEPSIOT OCMOTPOM.

O npuronHoCTH MaTepuasa CyAsT 10 HEU3MEHHOCTU Pa3MEPOB.



3) TOKOBG,Z[yH_II/Ie JaCTu U COCAWHCHUA, BKIIOYass HMMCIOIIUCCA 4YaCTH, NPCIHASHAYCHHBLIC JJIA
3allIUTHBIX IIPOBOAHUKOB, JOJI>KHBI OBITE 1100

- U3 Meau, 0o U3 CIIaBa, CoAepIKaIlero, Mo KpaHei mepe, 58% menu, i 4acTel, XOJIOTHBIX
B pabodeM cocrossHuM, uiau 50% menu 1 qpyrux gactei, oo

- Apyroro Merajuia ujinu MCTajuia ¢ MOoAXOAAIIUM IMOKPBITUCM, HC MCHCC KOppOSHCCTOﬁKOI‘O, k(2%
MCJib, 1 UMCHOILICTO IMTPUEMIIEMBIC MEXaHUYCCKUEC CBOJCTBA.

COOTBGTCTBYIOIHI/Ie Tpe6OBaHI/I5[ W HUCIBITaHUA JJIA OIIPCACICHUA KOppOSHeCTOﬁKOCTH HaxoOsAaTCA
B CTaaun paCCMOTPCHUA. Ot Tpe6OBaHI/ISI MO3BOJIAT MCIIOJIB30BaTh APYTUC MAaTCpUAJIbl, HMCIOIIUC
COOTBETCTBYIOIIIHE ITOKPBITHUAA.

Tpe6OBaHI/IH HACTOALICTO ITYHKTA HC PACHIPOCTPAHAKOTCA HAa KOHTAKTBI, SJJICKTPOMArHUTHBIC LICIIH,
HarpeBarcCJIbHbIC JJICMCHTHI, 6I/IM€TaJUII>I, TOKOOI'paHWYMUBAKOIINE MaTCpHaibl, IIYHTbI, YaCTH
OJICKTPOHHBIX YCTpOﬁCTB, a TaK)XKC BHHTHI, FaﬁKH, BTYJIKH, 3A)KUMHBIC IIJIACTUHBI U aHAJIOT'MYHBIC
4aCTH BbBIBOJOB.

d) BuHTOBBIEC BBIBOABI ISl HAPY)KHBIX TIPOBOTHHKOB

1) BeiBoab! 17151 HAPYKHBIX MPOBOJIHUKOB JTOJHKHBI OBITH TAKMMHM, YTOOBI TP MPUCOCTUHEHHBIX
IPOBOJHUKAX I'APaHTUPOBATh TOCTOSIHHOE HEOOX0ANMOE KOHTAKTHOE JJaBJICHUE.

Takue BBIBOJBI MOTYT OBITH TUOO BTHIUHOTO, THOO pe3p00BOT0 THIIA.
BBIBOZIBI TOKHBI OBITH JIETKOAOCTYIIHBI B MPEAYCMOTPEHHBIX YCIOBHSIX IKCILTyaTaI[|H.
CooTBeTcTBHE MPOBEPSIOT OCMOTPOM U UCIIBITAHUEM corlacHo 7.3.2.2.2.

2) Cpe,[[CTBa AJI 3a’)KhMa ITPOBOAHUKOB B BBIBOJAAX HC JOJIKHBI MUCIIOJIB30BATHCA IJIA q)HKC@.I_II/II/I
APYrux KOMIIOHCHTOB, XOTS OHU MOT'yT q)HKCI/IpOBaTI) BBIBOJIbI U MPEIIATCTBOBATE UX BPAIICHUIO.

CooTtBeTcTBHE IPOBEPSIOT OCMOTPOM U UCIIBITAaHUEM 110 7.3.2.2.2.

3) BeiBoabI 10KHBI 00J1a71aTh COOTBETCTBYIOIICH MEXaHMYECKOW MPOYHOCTHIO. BUHTHI U Tallku
JUISE 32)KMMa TPOBOJHUKOB JOJMKHBI HMMETh MeTpHueckylo pe3b0y ISO wmmum apyryio pesnOy,
AQHAJIOTMYHYIO IO 1Iary U MEXaHWYECKOM TPOYHOCTH.

CoOTBETCTBHE MPOBEPSIOT OCMOTPOM U HCibITaHuEeM 1o 7.3.2.1 u 7.3.2.2.

Bpemenno moxHo ucnonbs3oBath pe3bObl SI, BA, UN, nockosnbky oHU ()aKTUYECKU aHaJIOTHYHbI
10 [Iary ¥ MeXaHN4ecKoi mpoyHocTH pe3bde ISO.

4) BBIBOJIBI TOJDKHBI UMETH TAKYO0 KOHCTPYKIIMIO, YTOOBI MPHU 3a3KUME MPOBOHUKA HE BBI3BIBATH
€ro NOBPEXKACHUN.

CoOTBETCTBHE MPOBEPSIOT OCMOTPOM U UCHBITAaHUEM 110 7.3.2.2.2.



5) BBIBO/IBI TOJIKHBI HIMETh TaKyl0 KOHCTPYKIIHIO, YTOOBI MPOBOJIHUK OBLIT HAZIEKHO 3aXKaT MEXKIY
METaJUIMYE€CKUMU ITOBEPXHOCTAMH.

CoOTBETCTBHE MPOBEPSIOT OCMOTPOM U MCHbITaHUsAMU 110 7.3.2.1 u 7.3.2.2.1.

6) BBIBOABI MOKHBI HMMETh TaKyl0 KOHCTPYKLHIO M PACIHOJOKEHUE, YTOOBbl HHU KECTKHUI
CIUIOLIHOM, HU CKPYYEHHBI MHOTONPOBOJIOYHBIA MPOBOJHUKM HE MOTIJIM BBICKOJIB3HYTH MPHU
3aTATUBAHUU KPETEKHBIX BUHTOB U r'ack.

JlanHoe TpeGoBaHKe He OTHOCUTCS K BBIBOJAM I10J] HAKOHEYHHUK.

CoOTBETCTBHE MPOBEPSIOT OCMOTPOM U UCHBITaHUEM 110 7.3.2.2.3.

7) BbIBOIBI TOJKHBI OBITH TaK 3aKpEIICHbl WM PACHOJIOXKEHBI, YTOOBI MPU 3aTATUBAHUU U
0CJIa0JICHUU KPETNE)KHBIX BUHTOB WJIM Ta€K BBIBOJIbI HE MOIJIM BBINIACTh M3 MECT UX KPETUICHUS K
Y3UIL

Jlannble TpeOoBaHMs HE 03HAYAIOT, YTO KOHCTPYKIIUS BHIBOJOB JIOJKHA MCKIIIOYATh X BpallleHHe
WIM CMEIEHUE, OJHAKO JH00€ HX NEepeMEeUICHHE JAO0JDKHO ObITh B JIOCTATOYHOM CTENEHU

OI'PAaHHUYCHO, YTOOBI HCKIIOYHUTHh HECOOTBETCTBHE Tpe60BaHI/I${M HaACTOAICTO CTaHdapTa.

I[J'ISI NpeaynpexKACHUA ocia0JIeHus 3a)KHMa JA0CTAaTOYHBIMH CPCACTBAMHU CUHUTAIOT IIPUMCHCHUC
HU30JIMPYIOIICTO KOMIIayHAa UJIM CMOJIBI ITPU YCJIOBHUH, YTO:

- 9TU CPEJICTBA HE MOJIBEPraloTCs Harpy3KaM Mpu HOPMAaJbHOM IKCILTyaTalluy |

- Ha UX 3(1)(1)GKTI/IBHOCTI) HEC BJIMAIOT TEMIICPATYPhl, UMCIOIIUEC MECCTO B CaAMBIX H€6J’[&FOHpI/I$ITHBIX
YCJIOBUSAX, YKa3aHHBIX B HACTOAMICM CTaHAAPTE.

CooTBeTCcTBHUE IMPOBEPAOT OCMOTPOM, USMEPCHUEM U UCIIBITAHUCM COI'JIACHO 7.3.2.1.

8) BuHTEl mnu raiku KpCIUICHHUA BBIBOAOB, NMPCAHA3HAUCHHBIC U MOACOCAMHCHUA 3alIUTHBIX
IMPOBOAHUKOB, JOJIKHBI OBITH CTOMKMMH K CAMOOTBHHYUBAHHIO.

CooTBeTcTBHE NPOBEPSIOT UCIIBITAHUEM BPYUYHYIO.
¢) be3aBUHTOBBIE BBIBO/IbI JIIsl BHEIIHUX ITPOBOJHUKOB
1) BbIBOJIBI TOJIKHBI UMETh TaKYI0 KOHCTPYKIIMIO, YTOOBI:

- Ka)K}IBIfI IMPOBOAHUK ObUT 3a)kaT OTACJIIBHO. HpOBO)IHI/IKI/I OACOCIHMHAOT HJIM OTCOCIHUHAIOT
100 Bce OIHOBPCMCHHO, 6o Ka)l(,[[BIﬁ 10 OTACIIBHOCTH,

- OblJJa BO3MOXKHOCTH HAJIC)KHO 3a)KaTh JIFOOOE YHCJIO MPOBOJHUKOB BIUIOTH IO MaKCHMAJIbHO
PEIyCMOTPEHHOTO.

CoOTBETCTBHE MPOBEPSIOT OCMOTPOM U UCTIBITAHUEM cOTJIacHo 7.3.3.



2) BbIBOABI JOKHBI HUMETh TaKyl0 KOHCTPYKIIMIO, YTOOBI TpPH 3a)KaTUHW HE TOBPEXKIATh
IIPOBOJIHHUK.

CooTBeTCTBHE IMPOBCPAOT OCMOTPOM.
f) COG,I[I/IHCHI/IH, IMPOKAJIBIBAOIINUEC U30JIAINIO, JJI1 BHCIITHUX ITPOBOJHUKOB

1) COGI[I/IHCHI/IH, IIPOKAJIBIBAOIINUEC U30JIIUI0, MTOJIZKHBI obecneyuBaTh HaACKHOC MEXaHHUYCCKOEC
COCOAMHCHUC.

CooTBeTcTBHE IPOBEPSIOT OCMOTPOM M MCIIBITAHUEM 110 7.3.4.

2) BunTsl, oOecnieynBaronie KOHTAKTHOE JIaBJICHHUE, HE TOJDKHBI UCIIOJIB30BATHCS [l KPETUICHUS
JPYTUX 3JIEMEHTOB, XOTs OHU MOTYT yaep:xkuBaTh Y 3UII nnu npenynpexaaTs €ro BpaiieHue.

CooTBeTcTBHE NPOBEPSIOT OCMOTPOM.

3) BUHTBI He 10JKHBI OBITh U3 MATKOTO MJIM MOABEP>)KEHHOTO TEKYy4eCTH MeTala.

CooTBeTcTBHE NPOBEPSIOT OCMOTPOM.

6.3.3 Koppo3uecToiikrue MeTaJljIbl

3aKUMbI, KpOME MPUKUMHBIX BUHTOB, OJIOKHPYIOIIUX T'aeK, COCIMHUTEIbHBIX YIMOPHBIX IIaii0,
IPOBOJIA  T.II., JOJDKHBI OBITH U3 KOPPO3MUECTOMKOTO METaJlIa, HAIPUMEpP MEIH, JIATYHU U T.IL. (CM.
['OCT P 51686.1 u TOCT P 51686.2).

6.4 TpeOoBaHUS K YCIOBHUSIM OKPYXKAIOLIEH cpeJibl

VY3UII B 3aBUCHMOCTH OT KOHCTPYKIIMU JIOJDKHBI HAJEKHO paboTaTh B YCIOBUAX OKpY’Karoliein
Cpelbl, CUMTAIOIMMXCS HOopMabHbIMU. CooTBercTBUE HpoBepsitoT mo 7.9.9. V3UII nHapyxkHOI
YCTQHOBKH JIOJDKHBI MMETh 3alllUTHBIA 3KpaH M3 CTEKJIA, INIA3ypOBaHHON KepaMMKH WM JAPYroro
MOJXO/IAIIET0 MaTepHaia, YCTOWYMBOTO K YIbTPaQHOIETOBOMY H3IyUYE€HUIO, KOPPO3HUH, SPO3UU U

TPCKUHTY.

V3UII AOJDKHBI UMETHh NOCTATOYHLIC PACCTOAHUSA YTCUHKU II0 MOBCPXHOCTU H3OJIAIHUU MCEKIAY
ABYMA 4aCTsAMH C pa3HBIMU IMOTCHIUAIAMH.

6.5 TpeboBanus 6e30MacHOCTH

VY3UII nomxHbl ObITH 6€30MacHbBI PU pabOTE B HOPMAIBHBIX YCIOBHUSIX AKCIUTyaTallMH COTJIACHO
PEKOMEHIALIUSIM.

6.5.1 3ammTa OT NPsAMOT0 NPUKOCHOBEHUS

Jannpie TpeboBaHUs KacaioTcsi noctynHoctd Y3UIL, B KOTOPBIX MaKCHMalbHOE UIMTEIBHOE
pabouee HanpsbkeHue L7, npesblmaer 50 B nepeMeHHOro ToKa (J1eficTBYIOIIEE 3HAUEHUE).



Jns 3ammThl OT TOPSIMOTO TMPUKOCHOBEHMSI (HEAOCTYNMHOCTh 4YacTed, HaXOASIMIMXCS TOJ
HanpspkenueM) Y3UIl nomkHBI MMETh TaKyl0 KOHCTPYKIIMIO, YTOOBI HENb3sl OBLIO KOCHYTHCS
yacTeil, HaxoIAIIuXCs Moj HamnpsbkenueM, korna Y3UID ycraHoBineH st mpesmnoiaraeMoit
skcruryatanuu. CoOTBETCTBHE MPOBEPSIOT Mo MeToauke corytacHo 7.4 'OCT 14254.

Y3UII, kpome HemocTymHbIX (cM. 4.5.2), TOKHBI UMETh TaKyK KOHCTPYKIIMIO, YTOOBI INpH
YCTaHOBKE UX Kak /i1 HOPMaJIbHOM 3KCIUTyaTalliyd U MOJCOCIUMHEHHBIX K HUM MPOBOJIHUKAX YacTH
Y3UII, naxopsmuecs IMoJ HANPsOKEHUEM, ObLIM Obl HEIOCTYIHBI JaXKE IOCIIC U3BIATHS YacTew,
CHUMAaeMbIX 0e3 MOMOII HHCTPYMEHTA.

CooTBeTCTBHE POBEPSAIOT OCMOTPOM H, IPU HEOOXOIUMOCTH, UCTIBITAHUAMU 110 7.4.1.

CO@[[I/IHGHI/IG MCKAY BbIBOJAMU 3a3€MJICHHA U BCEMHU JOCTYIIHBIMU YaCTAMU, IIPUCOCAUHACMBIMU
K HUM, TOJIZKHO HMCTb HU3KOC COIIPOTHUBJICHHUC. CoOTBEeTCTBHE IMPOBEPAIOT UCIILITAHUEM 110 7.4.2.

6.5.1.1 Mexanuveckasi IpOYHOCTh

Yactu VY3UII, nmeromue OTHOUIEHHWE K 3alUTe€ OT MPSMOrO KOHTAaKTa, JOJDKHBI 00J1afaTh
JI0OCTaTOYHOM MEXaHN4ECKON MPOYHOCThI0. COOTBETCTBUE MPOBEPSIIOT 110 7.9.2.

6.5.1.2 TertoCTOMKOCTD

Yactu Y3UII, umeroniye OTHOIICHHE K 3allUTE OT MPSMOTrO KOHTAKTa, JIOJDKHBI 00JajaTh
JIOCTaTOYHOM TETIOCTOMKOCTBI0. COOTBETCTBUE MPOBEPSIOT 110 7.9.3.

6.5.1.3 ConpoTuBI€HHE U3O0JIALINH
ConpoTUBJICHHE U3OJSIUH JOKHO OBITH JOCTAaTOYHBIM. COOTBETCTBUE MPOBEPSIIOT 1O 7.9.7.
6.5.2 OrHeCTOMKOCTD

W3onupyromue 4YacTH KOpIyca JIOJDKHBI ObITh  JHOO HEBOCIIAMEHSIONIMMHUCS, OO0
camo3aryxaronmu. CoOTBETCTBHE TPOBEPSIOT 110 7.9.4.

6.5.3 CobcTBeHHas noTpednsgemMas MOIIHOCTD {7,

Hna Y3UII £, cnenyer u3aMepaTh IpU MaKCUMAajIbHOM JJIUTEIBHOM pabodyeM HampspkeHuu L, ,
korga Y3UII noakiroueHo coriacHO HHCTPYKLMSAM U3TOTOBUTENS O€3 Harpy3KH.

6.5.4 Tok yreuku Jpg

Hus Y3UIl ¢ BeBomoM PE Tok yreukm {pp JODKEH H3MEPATHCS TMPH MaKCHMAaTbHOM
JUIUTEeTbHOM pabouyem HanpspkeHuu O, xorga Y3UII moaxirodeHO cCOrjgacHO MHCTPYKIMSM
U3rOTOBUTEINS 0€3 Harpy3KH.

6.5.5 Xapakrepuctuka BpeMeHHOT0 niepeHanpspkenus (BITH)



VY3UII g0mKHO MOABEPTHYTHCS MCIBITaHUIO 1o 7.7.6 ans 3agaHHOro (HbIX) 3HadeHus (i) Ut c
LEJIBIO ONPEJEIIEHUS] COOTBETCTBUS KPUTEPUSAM, ONUCAaHHbIM B 7.7.6.2. Ecim L, 2 {/p, ucneltanue

HC IIPOBOJAT. KOM6I/IH3HI/II/I HCIBITATCIIBHOI'O HAIIPAKCHUA UT U BPpCMCHH IoAa4u €ro pr JOJIDKHBI

ObITh ykazaHbl usrorosurenem. CornacHo 'OCT P 50571.26 npuMeHsOT 3Hau€HUs, yKa3aHHbIC B
NpUII0KEHNU B; TeM He MeHee MOTryT ObITh YKa3aHbl U JIONOJIHUTEIbHbIE KOMOMHALINY.

[Ipumeuanue - JlaHHas XapaKTepUCTUKA HE YYUTHIBAET BO3MOKHOCTH BO3ZHUKHOBEHHUSI CKAUYKOB
HanpsbkeHus B cBs3u ¢ BITH.
6.6 JlononHuUTENbHBIC TPEOOBaHMS K UCTIBITAaHUAM ABYXBBOAHBIX Y3UII n ogHoBBOAHBIX Y 3UII
C pa3aeIbHBIMUA BBOJHBIM U BBIBOJAHBIM BBIBOJIAMU

6.6.1 PerynupoBanue HarpsmKeHUS

PGFYJII/IpOBaHI/IC HAIpsOKCHUA JOJIZKHO OBITE YKa3aHO U3rOTOBUTECIICM, U UCIILITAHWA IIPOBOJAT 110

7.8.1.
6.6.2 HoMHHAIBHBIN TOK HATPY3KH /7] .

HomunansHBIA TOK HarpyskKku IOOJIKCH OBLITH YKa3aH HU3TrOTOBUTCIIEM, U UCIBITAHUA IMPOBOIAT I10

7.8.2.
6.6.3 CnocoOHOCTH BBIACPIKUBATDH IICPCHAIIPS)KCHUE CO CTOPOHBI HAI'PY3KHU

Korma wusroroBuTens yka3blBaeT 3HAU€HUE TMepeHanpsbkeHus, BbiaepkuBaemoe Y3UII co
CTOPOHBI HArpy3KH, TO MOCIEAHION CIIEyeT UCTIBITATh 110 7.8.4.

7 TunoBble UcnbiTaHUA

TunoBble WCIBITAHUS BBIMOJHSIIOT Ha Tpex oOpa3nax Mo KaXAOMY LUKIY HCIBITaHUM, Kak
yKa3aHo B Tabnuie 2.

Tabmuma 2 - TpeboBaHUs K TUTIOBBIM UCITBITAHUSM

Kiacce! ncrisiTanmii mo BUIaM UCITOTHEHHS

[uk | Bungucnertanus | [IyHk | Hapy | BHyTpe | JOCTYI | HEJJOC- | CTallMO | Iepe-

I T H- - TYIIHOC - HOCHOC
HCITBI HOC HEC HOC HapHOC
TaHH




Unentudukamus u | 7.2
MapKUpPOBKa
7.2.1 X X X[ X x|x|x X
7.2.2
BriBoab! u 7.3 X X X x|x|x[x|X
COETMHEHUS
3ammTa ot npsmoro | 7.4
KOHTaKTa
74.1 X X x| X
742
N3mepenue 7.5.2 X | X x X
MIPEIeTHHOTO
HaNpPSHKEHUs
7.5.3 X | X x X
754 X X X X
[MpenBapurensHoe |7.6.2 X X X |X|X|X|X|X
UCIIBITAHNE,
CKBO3HOM TOK (eciu
HE yKa3aH)
[IpensapurensHoe |7.6.4 X|X| |x|X
UCIIBITAHNC
HcnwiTanue B 7.6.5 X | X X |x
pabouem pexxume
7.6.7 X X X X
HcnpiTanus, IpoBOJUMEIE 110 COTJIACOBAHUIO C IIOTPEOUTEIIEM
Jlononuutenbubie | 7.8
WCTIBITAHUS JUIS
nByBBOJHBIX Y3UII
Omnpenenenne 7.8.1
PEryIUpPOBaHUS
HaTPSDKECHUS
Homunaneheiii ok | 7.8.2

Harpys3ku




Wcnbrranus 1.7

pa3beAMHUTEIS

HUcnwiTanus B 7.6

paboueM pexxume

TepmocToitkocTh 1.7.2.
1

TepmocTabunbHOCTS | 7.7.2.
2

Y CcTOMYUBOCTH K 7.7.3

KOPOTKOMY

3aMbIKAaHHIO

[ToBpexnenue npu | 7.7.4

BITH

XapakTepucTuka 7.7.6

BITH

Jononaurensuple | 7.9

WCTIIBITAHUS

['ubxue kabenu 7.9.1

Mexanunueckas 7.9.2

MIPOYHOCTH

TennocTroiikocTh 7.9.3

OruecToMkocTh 7.9.4

Bo3aymnsie 3a30psr | 7.9.5

Tpekunrocroiikocts |7.9.6

ConpoTuBieHue 7.9.7

W30JISIIAH

DneKkTpudeckas 7.9.8

MIPOYHOCTH

W30JISIIAH

UcnpiTanue Ha 7.9.9

BO3ECHCTBUE
OKpY>KaroIleu cpeibl




IIpumeuanue - 3Hak "x" 03Ha4aeT, 4YTO UCIIBITAHUS IPOBOJISAT.

Ecnu Bce 00pasibl BIIEpXKalud BCE HCIBITaHUS, 3HAYUT KOHCTpyKuus Y3UII coorBercTBYyeT
IpEeIbsBIAEMbIM TPEOOBaHUAM. DTH 00pa3Lbl MOI'YT ObITh MCIOJIB30BAaHbl B NOCIEIYIOIMX LUKIIAX
UCIBITAaHUH 110 YCMOTPEHMIO M3roToBUTENs. B ciywae, ecnum oOpaser; He BbIICpXKal ILMKIIA
UCTIBITAHUH, UX CJeIyeT MOBTOPUTh Ha TPEX HOBBIX 00pa3slax, U Ha 3TOT pa3 HU OJUH oOpasel] He
JIOJKEH OBITh OTOpaKOBaH.

Ecnu Y3UII B OCHOBHOM COOTBETCTBYET TPeOOBAaHUSAM CTaHIApTa Ha M3JENUE, B KOTOPOM OHO
YCTAQHOBJICHO, TO JIOIYCKAeTCs MCHOJIb30BaTh TPeOOBAaHUS 3TOr0 CTaHAApTa, MCKIoYas (QyHKIUH
Y3UIL

7.1 O6mue ycinoBusi UCIIBITAHUI
Ecnu He yka3aHo WHOE, TO CIIEYeT MMOJIb30BaThCSI METOAMKOM ucnbiTanuid mo MOK 61180-1 [3].
Mounrax Y3UII u anekrpuueckrie coeIMHEHUS BbIIOIHAOT 10 HHCTPYKIUSAM U3rOTOBUTEIIS.

WcnibiTanue mpoBOJST Ha OTKPBITOM BO3JIyX€ MPHU TEMIIEpAType OKpYyKaromiero Bo3ayxa (20£15)
°C, ecnu HE yKa3aHO MHOE.

[Tpu ucneitanun Y3UII co BCTpoeHHBIMU KaOensiMU MOCIEIHNE MO BCeH UIMHE CUUTAIOT YaCThIO
ucneitryemoro ¥Y3UIIL.

Bo Bpems wucneiTanus oOciayxuBaHue wuiaM pazbopka Y3UII ne ponmyckatorcs. Ilpu
HeoOxoaumocTH Bee pazbeauHuTenu Y 3UIT mommkHbl ObITH TOA0OpPaHBI U MOJCOCIUHEHBI, KaK TOTO
TpeOyet u3roroButens. s Y3IUIL umeromux 3ammuty 6onee oaHoro Buaa (cM. 3.7), s KOTOPBIX
W3TOTOBUTENb O0O3HAUMJI YpPOBEHb HANPSIKEHUS 3alllUThl, UCIBITAHUS CIEAYET NPOBOIUTH IS
3alIMThl KaXJIO0r0 BUAA C MapaMeTpaMy, YKa3aHHbIMU H3TOTOBUTENEM, KaXAbld pa3 Ha HOBBIX
oOpazuax. Jlns TpexdasHbIX yCTPOMCTB, B KOTOPBIX 3alIUTHBIA KOMIIOHEHT 3JIEKTPOCXEMBI
UJCHTUYEH /IS 3alUTh JAHHOTO BHJIA, UCTIBITAHUE KAXI0H U3 TpexX (a3 3aMeHsIeT UCIIBITAHUE TPeX
00pasIos.

Cne)]yeT y'—II/ITI)IBaTI), qTO0 MJIA I/IMHYJ'H)CHI)IX I/ICHI)ITaHI/Iﬁ %1 HSMepeHI/Iﬁ BaXHa HpaBI/IJ'IBHO
BbIOpaHHas MeToJuKa uchbiTanuid. [Ipu ucnpiTaHUM TpeOyeTcs: rapaHTUsl B OTHOIIEHUU TOYHOCTH
3aIMCHU 3HAUEHUI.

Ecnu m3roroBuTeneM ycTaHOBIEHBI pa3Hble TpeOoBaHus ais pazbenunuteneit Y3UIIl napyxHoit
YCTaHOBKH B 3aBUCHUMOCTH OT O’KHUJAEMOI'0 TOKa KOPOTKOI'O 3aMbIKAHNS CUCTEMBI TIUTAHUSL, TOJKHBI
OBITH BBIIIOJHEHBI BCE COOTBETCTBYIOLIUE IIUKIIBI UCTIBITAHUN 7151 K&XKI0W KOMOMHAIIMK TpeOyeMbIX
pazpenunuteneil Y3UII cormacHo 0’kuaaeMbIM TOKaM KOPOTKOTO 3aMbIKaHMSI.

7.1.1 UcnslTanue knacca [ UMIIyIbCHBIM TOKOM



VicnbiTaHne MMITYIbCHBIM TOKOM {jpy, OIPEACNSCTCS €ro MapaMeTpaMu: [MHKOBBIM 3HAYCHHCM

Ipe&k Hu 3apssaom Q HcnwiTaTeabHBINA HUMITYJIBCHBIM TOK OOJDKCH OJOCTUYb 3HAYCHHA iT]'_mp .I'IQ B

teuerne 10 mc. Tunuunas ¢hopma, BOJHBI, IPU KOTOPOH MOTYT OBITh JOCTUTHYTHI MApaMETPhI IO
tabyuue 3, - 370 (opma BOJHBI OHOIOIIOCHOTO MMITYJIbCHOTO TOKa. YaeiabHas sHeprus (W /&)

pacCcunTaHa MocCjiC UCIIbITAHHA.

Tabmuua 3 - [Napametpsr ucnsitanust Y3UII knacca |

ITMKOBBIH TOK fpeqy , KA 3apsan &, A-c (B reuenue 10 mc)
20 10,0
10 5,0
5 2,5
2 1,0
1 0,5
[Mpumeuanue - Ecnu 3Ha4eHUS OTIUYAIOTCS OT JaHHBIX B TAONHUIE 3, COOTHOIIICHUE
MEKIY {pegy ¥ & BBIAMCISIOT 110 Gopmyrnte £ = 0,570 .

3HAUYCHHUS TOKA {peqp M 3apsifia 2 UMEIOT JOMYCK +10%.

7.1.2 Ucnbitanus Y3UII knaccos I u Il HOMuHanbHBIM pa3psIHBIM TOKOM

CranpaptHas ¢opma BosHbl 8/20. Jlomycku Ha ¢opMy BOJHBI TOKa (IMKOBOE 3HAUYEHUE, BPEeMs
(GbpoHTa U TTOITYBOIHBI) ...+10%.

Homnyckatorcs HeOombIMe KONeOAHWS WIM OTKIOHEHHS OT YCTAHOBJICHHOTO 3HAUCHUS TIpU
YCIIOBUH, YTO aMIUIHTY/AA J1I000T0 KojeOaHus He mpeBbimaeT 5% OT mUKoBoro 3HaueHus. JIroboe
W3MEHEHHUE TOJSIPHOCTHU TIOCHE TaJACHUS TOKa 0 HYJs TOJDKHO ObITh He Ooisiee 20% OT MUKOBOTO

3HA4YCHUAI.

I[J'IH ABYBBOJHBIX yCTpOfICTB 3HAYCHUEC U3MCHCHUSA MOJAPHOCTHU OOJIKHO OBITH MCHEE 5%, YTOOBI
HC MMOBJIMATH Ha PE3YJIbTAaT USMECPCHUA MMPCACIIBHOTIO HAIIPSKCHUA.

N3mepenne 3HaueHUs Toka, npoxomsauiero yepe3 Y3UII, 10IKHO BBITOIHATECA C TOYHOCTBIO 10
£3%.

7.1.3 Ucnsitanue Y3UII knaccos I u Il uMysibcHbIM HanpsikKeHUEM



CranpmaptHass ¢opma BosiHBI HampspkeHust cocrtaBisger 1,2/50. Jlomycku Ha ¢(opMy BOJHBI
HAIpPsDKEHUS CIIeTyOIHe:

- IUKOBOE 3HaueHue =+3%
- Bpems GpoHTa ... +30%

- Bpems nostyBosiHbl  +20%

Konebanus wim OTKIOHEHUS OT YCTAHOBJICHHOTO 3HAYCHHSI MOTYT IIPOU30MTH HA MTUKE UMITYJIbCA.
Ecmm yactora Takux kojeOaHui cBpimie 500 xI'Iy MM JIMTEIBHOCTh OTKJIOHEHUS MeHee 1 MKC, ¢
LEJIbI0 TIPOBEICHUS] W3MEPEHUM BBIYEPUYMBACTCS KpUBas 3HAUYCHHMM, W TOTJa MaKCUMAaJIbHAas
aMIUIUTY/1a TOU KPUBOI OMpPENIeIUT MMKOBOE 3HAUEHHE UCTIBITATEIbHOTO HAMIPSKEHHUSI.

W3mepenne HampsbkeHuss Ha BbiBojgax Y3UII cimenyer mpoBOAUTHE € TOYHOCTBIO 10 +3%.
N3mepurtenbHble MPUOOPHI JOKHBI UMETh MIPEACIbHYIO IMIUPUHY TOJIOCHI 4acTOT HEe MeHee 25 Ml 1,
a OTKJIOHEHHE OT YCTAaHOBJICHHOT'O 3HAYEHUS JOJKHO ObITh MeHee 3%.

ToK KOpPOTKOrO 3aMbIKaHMsI MCIBITATEIBHOIO IE€HEpaTopa IOJDKEH cocTaBisATh MeHee 20% or
HOMMHAJIBHOTO pa3psaHOro Toka ucnsityemoro Y 3UIL.

7.1.4 Ucnbitanue Y3UII knacca 11 koMOMHUpOBaHHOM BOJIHOM

CraHjapTHBII UMIYJIbC TeHEpaTopa KOMOMHHMPOBAHHOM BOJIHBI XapaKTEPHU3YETCs BBIXOIHBIM
HaNpsOKEHUEM B YCJIOBUSAX PA30MKHYTOM IENMM U BBIXOJHBIM TOKOM B YCIOBHUSAX KOPOTKOIO
3aMblkaHud. HanpsbkeHue pa3oMKHYTOH LIeNM JOJDKHO MMETh Bpemsi ¢poHTa 1,2 MKC M Bpems
nonynepuosa 50 Mxc. Tok KOPOTKOro 3aMbIKaHUS JOJDKEH MMETh BpeMs (poHTa § MKC U BpeMms
nosynepuoa 20 Mxc.

Jlonmycky Ha HalpsKEHHE B COCTOSIHUU Pa30MKHYTOH 1ienu L. clieayromue:

- IHUKOBOE 3HaueHue =+3%
- Bpems (hpoHTa ... +30%

- Bpems noaynepuoga +20%

Crenyromiye 3Ha4eHUS] U3MEPSIOT Ha reHepaTope 0e3 pa3BsI3bIBAIOIIEro QUIbTPA.

OTKIIOHEHHE HANpsHKCHUST OT YCTAHOBJICHHOTO 3HAYEHHWs WM KoleOaHWs B 00JacTh MHUKa
UMITYJIbCA JONYCTHUMBI MPU YCIOBUH, YTO aMIUTUTYAA €AMHUYHOIO MHKa COCTaBIsieT MeHee 5% ot
MTUKOBOTO 3HaYCHHS. B 00BIYHO MPUMEHSEMBIX IETSIX UMITYJILCHOTO TeHepaTopa KoleOaHus B dTOU
4acTH (pPOHTA BOJHBI, BO BpeMsl KOTOPHIX HAaIpspKeHHE He npeBbiaeT 90% MUKOBOrO 3HAYCHHS,
KaKk TPaBHJIO, HE OKAa3bIBAIOT CYIIECTBEHHOTO BIUSHMS HA PE3YJIbTaThl HCIBITAaHHH, W TaKUM
o0pa3oM MMM MOXHO TpeHeOpeub. Dopma BOJHBI HANpPSHKEHHUS JODKHA OBITh, B OCHOBHOM,
OJHOHAIPABIICHHOM.



Jlomycku Ha TOK KOPOTKOT'O 3aMbIKaHUs (IIMKOBOE 3HAaYeHHE, BpeMs PpoHTa U Mo1yBoJIHbI) £10%.

OTKJIOHEHHE TOKa OT YCTaAaHOBJICHHOI'O 3HAYCHHA HJIN KoJeOaHus JOIMYCTUMBI IIpU YCIIOBUH, YTO
BCIIMYHMHA CAWMHHUYHOI'O ITMKOBOI'O 3HA4YCHHUA HaA IIHKC (I)OpMBI BOJIHBI McHee 5% OT HUKOBOro
3HaueHus. JIroboe n3MeHeHue IMMOJIAPHOCTH ITOCJIC MaACHUA TOKAa 10 HYJIA OOJIXKHO ObITE MeHee 20%
OT ITMKOBOT'O 3HAYCHU .

Jise TBYBBOJHBIX YCTPOWMCTB 3HAYEHHWE M3MEHEHHS TOJSIPHOCTH TOKa TOJDKHO ObITh MeHee 5%,
YTOOBI HE OKa3bIBAaTh BIMSHUS Ha U3MEPEHUE MPEIIbHOTO HAIPSKEHHUS.

DUKTUBHBIM HMIIEIaHC TEeHepaTropa JoJKeH ObITh HoMHHAIBHO 2 OM. Ilo ompenenenwuto,
(UKTUBHBIN UMIIEJAHC - 9TO OTHOILEHHE MMKOBOIO 3HAYCHMsI HAIIPSKEHHs pa30MKHYTOM nenu L/,

K IMKOBOMY 3HAYCHHIO TOKAa KOPOTKOT'O 3aMbIKaHHW A ISC .

MakcumManbHbeIe 3HA4YEHUs ITHMKOBOI'O HaIIpsKCHUA pa3OMKHYTOﬁ Ja(20041 UD,: N IIHKOBOI'O TOKa

KOPOTKOI'O 3aMblKaHMs {,, - cooTBeTcTBeHHO 20 kB m 10 xA. Ecinu 3HaueHus Bbllle, cilenyer
IIPOBOAMTE MCIbITaHuA Kiacca II.

B cooTtBercTBUU ¢ pucyHkoMm | wim 2 B cXeMmy BBOJAT Pa3BsA3bIBAIOIINN (00paTHBIN) GUIBTP.

TaKYIO CXEMY LCIHU IMPUMCHAIOT TOJIBKO ITPU ONPCACICHUUN U3MEPACMOro NMpEACIbHOI0 HAIIPAKCHUSA
Y3UIL

Jonycku Ha mapameTpsl (GOpMbI BOJIHBI, YKa3aHHbIE B Tabnulle 4, cleayeT yYUThIBaTh Ha BBOJIE,
rae noacoeauneno Y3UII, B nensx, mokazaHHbIX Ha pucyHkax 1 u 2. [Ipu npoBepke GopMbl BOJIHBI
UMIIEITaHC CETU UMUTUPYIOT IIyTeM coeAruHeHus npoBoaHUKOB L, N u PE.

Tabnuna 4 - fonmycku Ha nmapameTpsl popMbl BostHbI pu ucnbeitanuu Y 3UIT knacca 111

[TapameTp BOJIHBI Harmpsixenue pazomkHyTo# | TOK KOPOTKOIO 3aMbIKaHUS
uenu &, F-
ITukoBbIe 3HAUCHNUS +3% o f2 OMm+10%
Bpewms ¢ponTa, Mkc 1,2+30% 8+10%
Bpewms nomyrmepuosia, MKC 50+£20% 20£10%
[Tpumedanue - B Tabnuiie yaTeHbI BIUSHUS Pa3BsI3bIBAIONIETO (QUIIBTpA.
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7.2 Unentudukanus 1 MapKUpOBKa

7.2.1 IIpoBepka uaeHTU(HUKALUU U MAPKUPOBKH

HpOBepKy I/I)ICHTI/ICI)I/IKB.I_[I/II/I U MAapKHUPOBKU OCYHICCTBJIAIOT OCMOTPOM COIIaCHO Tpe6OBaHI/I}IM

6.1.1n6.1.2.

7.2.2 UcniblTaHE HECTUPAEMOCTH MAPKUPOBKHU

HaHHOe HCIBITAHUC TPOBOAAT IJIA MAPKHPOBKU BCEX THUIIOB, 34 HMCKIIFOUCHUEM BBITTIOTHEHHOM

THUCHCHUCEM, IITaMIIOBKOM U T'paBUPOBAHUCM.

HcnplTaHue NpoOBOAAT NPOTUPAHUEM MApPKUPOBKM BPYUYHYIO B T€UeHHE 15 ¢ KyCOYKOM BaThl,
CMOYEHHBIM BOJIOM, W €lle B TeYeHHe 15 ¢ KyCOUKOM BaThl, CMOYEHHBIM B alu(paTUYECKOM
TeKCAaHOBOM pacTBOpUTEIE (C cojiepKaHHeM apoMaTHUecKuX BeriecTB He 6oiee 0,1% or ob6bema, ¢

KaypruOyTaHOJIOBBIM YUCIIOM 29, HadanbHOM Toukoi kuneHus 65 °C u miotHocThIo 0,68 r/em” ).

ITocne ncrpITaHus MapKHUpOBKa IO0JIKHA OBITh JIETKOYMTAEMOIA.

7.3 BEIBOABI U COEMUHEHNS



HpOBCpKy BCTPOCHHBIX BBIBOAOB U UX COOTBCTCTBUC MPCABABIISICMBIM TpGGOBaHI/ISIM MMPpOBOIAT 11O

7.3.1.
7.3.1 OOuue ycnoBUs UCTIBITAHUN

V3UII ycTaHaBIMBarOT 10 PEKOMEHJALMAM H3TOTOBUTENS M 3AIIMIIAIOT OT HEOJIaronpHUsITHBIX
BHEIIHUX BO3JCHCTBUM (HarpeBaHUs WIN OXJIAXKICHUS).

Ecnu He yka3zano unoe, k BoiBoaM Y3UII (Tpu oOpas3na Kakaoi KOHCTPYKIIMK) MOACOCTUHSIOT
IPOBOJHUKU B COOTBETCTBUM C Tabiuueil 6 (i ABYXBBOJHBIX YCTPOWCTB M OJHOBBOJHBIX C
pa3fesIbHBIM BBOJIOM M BBIBOJOM) M MHCTPYKIIMEW M3rOTOBUTENS (ISl OCTAJIBHBIX OJHOBBOJHBIX
ycTpoiicTB), 3akpemisaioT Y3UII Ha nepeBsHHON aocke TommuHOW 20 MM, OKpalieHHOW MaTOBOMH
yepHoil kpackoi. Croco0 KpemeHus: JO0JKEH COOTBETCTBOBATH TPEOOBaHMSAM, KacalrOUIMMCS
CpEeICTB MOHTaXa, PEKOMEH/JOBAHHBIX U3TOTOBUTEJIEM.

Opnnako Y3UII, ucneiteiBaeMsele 1o kinacey I, u oqnoBBoanbie Y3UII, ucnbiThiBaeMble 1O Kiaccy
II, ¢ HOMUHATBHBIM Pa3pPAIHBIM TOKOM 5 KA u 0oJee, JOKHBI ObITh CIIOCOOHBI K MOJICOSAMHEHUIO

IIPOBOJIHUKOB CEUCHHUEM HE Oosiee 4 MM 2
Bo Bpemst ucrnibiTanus 006cayKuBaHue WK pazdopka o0pasiia He JOMyCKaeTCsl.
7.3.2 Pe3n00BBIE BHIBOIEI
7.3.2.1 UcnpiTanne Ha/Ie)KHOCTH BUHTOB, TOKOBEIYIINX YaCTEU U COEAMHEHUN

CooTtBeTcTBHE IPOBEPSIOT OCMOTPOM, @ JJIsl BUHTOB, NPEJHA3HAYEHHBIX I IOJCOCIUHEHUS
npoBoaHukoB K Y3UII, cneayromum ucibsITaHUEM.

BUHTHI 3aTITrUBaOT ¥ OCHAOJIAIOT:
- IECATH pa3 - Il BUHTOB C PEe3b00i U3 U30JISIIMOHHOTO MaTepHala;
= IIATh pa3 - BO BCEX OCTaJIbHBIX cnyqaﬂx.

BuHTBI v raliku ¢ pe3p00i U3 U30JSAIIMOHHOTO MaTepraia KaKIbli pa3 MOJTHOCThIO CHUMAIOT U
BCTaBJISIFOT BHOBbB, €CJIM 3TO IMO3BOJISIET KOHCTPYKLMS BUHTA.

WcnpiTanus MNpOBOAAT TpPU TOMOIIM YAOOHOM MCHBITATENbHOM OTBEPTKM WJIM KIIIOYa,
MIPUKIIAIbIBas BpallatoInii MOMEHT 110 Ta0uuiie 5.

Ta6J'II/II_Ia 5- I[I/IaMeTpLI pC3B6H BHUHTOB U IMPUKJIAABIBACMBIC BpalllatOUC MOMCHTBI

Bpamaromuii moment, H-M 17151 kimaccos

HomunaneHb1l quamerp | 1 1l
pe3bObI, MM




Jo 2,8 0,20 0,4 0,4
Cs. 2,8 10 3,0 0,25 0,5 0,5
" 30" 32 0,30 0,6 0,6
" 32" 36 0,40 0,8 0,8
" 36" 41 0,70 1,2 1,2
41" 47 0,80 1,8 1,8
" 47" 53 0,80 2,0 2,0
" 53" 6,0 1,20 2,5 3,0
" 60" 80 2,50 3,5 6,0
" 8,0 " 10,0 - 4,0 10,0

BUHTBI TOJKHBI 3aTATMBATHCS TUIABHO.
Kaxxapit pa3 npu ocnabieHNN BUHTA TPOBOJHUK CHUMAIOT.

3nauenus rpagsr [ oTHOCATCS K BUHTaM 0Oe€3 TOJIOBOK, €CJIM BHMHTBHI, OyAy4dd 3aTSHYTHI, HE
BBICTYTAIOT U3 OTBEPCTHUS; OHU TAK)Ke KacaroTcs IPYTUX BUHTOB, KOTOPbIE HE MOTYT OBbITh 3aTSAHYThI
C IIOMOUIBIO OTBEPTKHU C pa3MepOM Jie3BUsl 0oJiee TUaMeTpa BUHTA.

3unauenus rpadsl Il oTHOCATCS K BUHTaM, 3aTATMBAEMbIM OTBEPTKOM.
3nauenus rpadsl [l oTHOCATCS K BUHTaM U raiikam, 3aTsrMBa€MbIM UHBIM HHCTPYMEHTOM.

Ecnu BUHT MMeeT NIECTUTPAaHHYIO TOJIOBKY CO IIUTMLEM JUIS 3aTATMBAHUS OTBEPTKOUM M 3HAUEHUS B
rpadax I u Il pasHble, UCHBITAHUS NPOBOMAT JABAXKAbI, INPHUKIAIBIBAS K OJHOMY 00pasiy
Bpalllaloluii MOMEHT, yka3zaHHbli B rpade III, k romoBke BUHTa, a K Apyromy o0Opasily - MOMEHT,
ykazaHHblii B rpade II, ¢ momompio orBeptku. Ecnu 3nauenus B rpadax Il m III ogunHakoBsl,
IIPOBOJIAT UCIIBITAHUE C UCTIOJIBb30BAaHUEM TOJIBKO OTBEPTKH.

Bo BpEMA HCIIbITAHUA pe35601351e COCIUHECHUS HE OOJI?KHBI 0CIa0IATECA U HE JOJIXKHO OBITE
HOBpC)KI[CHPIfI, TaKMX KaK IIO0JJOMKa BHHTA, HIJIMIICB I'OJIOBKH, p63B6BI, a0 uiu CKO6, BJIMAIOIINX

Ha JajnpHeumyro skcrutyatanuto Y3UILL

Kpome Toro, He HOMKHBI OBITH HMOBPEXKAECHBI 000710YKU U KPHIIKH. COOTBETCTBHE MPOBEPSIOT
OCMOTpPOM.

7.3.2.2 IIpoBepka Ha/IeKHOCTH BBIBOJOB JIJIsl BHELIHUX MPOBOJHUKOB



CooTBeTcTBHE MTPOBEPSIOT OCMOTPOM M HCTIBITAaHHEM coriacHo 7.3.2.2.1-7.3.2.2.3.

WcnbiTanuss mpoBOJAT C TMOMOIIBIO COOTBETCTBYIOIICH OTBEPTKH WIIM KIIIOYa, MPUKIIAAbIBAS
BpaIaronuid MOMEHT 110 TabHIIe 5.

7.3.2.2.1 BbIBOABI OCHAIIAIOT MEAHBIMU TPOBOJHUKAMHM HAWMEHBIIErO WM HaUOOJIBIIETO
CCYCHHUH, YKa3aHHBIX B 7.3.1, CIJIONIHBIMU WM CKPYyYEHHBIMH, YTO HanboJiee HeOIaronpusTHo.

[TpoBOAHMK BBOJST B BHIBOJ HA MUHUMAJIHHOE YKA3aHHOE PACCTOSIHUE UITU, €CITU OHO HE YKa3aHo,
TO JIO TeX TOp, NOKa OH HE BBICTYIHUT C MPOTHUBOIOJIOXHON CTOPOHBI U HE 3aliMET IOJIOKEHHE,
HanOoJiee OIaronpUsATHOE JJIs1 BHICKAIb3bIBAHMUSL.

Tabmuna 6 - CedeHus: MOACOCTUHSICMBIX MEIHBIX MPOBOJHUKOB Ui BBIBOJIOB PE3bOOBOTO U
0e3pe300BOT0 THITOB

MaxkcumanbHbIN JIATENbHBIN HoMmuHanrnHOE ceueHue moacoeTUHIEMbBIX
TOK Harpy3Ku Jist MMPOBOTHUKOB (€TMHCTBEHHBIN MPOBOIHHK)
nByxBBOAHBIX ¥Y3UII nnu
oxHoBBOOHBIX Y3UII ¢
pa3AenbHBIMUA BBOAHBIMU U
BBIBOJAHBIMH BBEIBOAAMH*, A
Ceuenne 1o I1SO, mm Pasmep B cucteme
AWG**
o 13 Ot 1,0 10 2.5 Ot 18 no 14
Cs. 13 no 16 "1,0 " 40 "18 " 12
n 16 n 25 n 1’5 n 6’0 mn 16 n 10
n 25 n 32 n 2’5 n 10’0 mn 14 n 8
n 32 n 50 n 4,0 n 16’0 n 12 n 6
n 50 n 80 n 10’0 n 25,0 n 8 n 3
" 80 "100 "16,0 " 35,0 "e" 2
"100 " 125 "25,0 " 50,0 4" 1

* CormacHo Tpe6OBaHI/IIO JJIs1 HOMHHAJIBHBIX TOKOB 10 50 A BxiIO4Y. B BBIBOAAX
AOJDKHBI 3aKMMATBCA IMPOBOJHUKH, a TaKXE CKPOCHHBLIC JXCCTKUC IIPOBOJHUKH,
AOIYCKACTCA NPUMCHCHUC THOKHUX IMPOBOIHUKOB. TeMm HE MeHee JOITYCKacTCA, YTOOBI

3
BBIBOJIBI JJIS TIPOBOJHUKOB ceueHreM oT 1,0 mo 6,0 MM *® mnpenHazHadyalIucCh ISt
3AKHMaA TOJIBKO CIIJIOIIHBIX HpOBOIIHI/IKOB.

** AWC (AMepHKaHCKHI COpPTaMEHT IPOBOJOB) - CUCTEMa WACHTHU(HUKAIMU




MPOBOJIOB, 3HAYEHUS TUAMETPOB KOTOPHIX HAXOJATCS B T€OMETPUUECKON IIPOrpPeCCUn
Mexay pasmepamu 36 u 0000.

BuHTBI KperieHUs 3aTSTMBAalOT BpaIIalOIIMM MOMEHTOM, paBHBIM 2/3 0T yKa3aHHBIX B
COOTBETCTBYIOIICH rpade TaOIHIIbI 5.

3areM Ka)KI[BIfI IMPOBOAHUK IMOABEPTar0T PpACTAXKECHUIO YCUIIUEM, YKAa3aHHBIM B Ta6J'II/II_[C 7. Ycunume
IMPUKJIAAbIBAOT oe3 PBIBKOB B TCUCHHC 1 MuH B HaIlpaBJICHUHU OCHU IIPOBOAHHKA.

Tabmuua 7 - Ycunme pacTsKeHHus

CedeHue MpoBOHUKA, Ho 4 Ho 6 Ho 10 Ho 16 Ho 50
MM 2
Vcunue, H 50 60 80 90 100

Bo BpCMA UCIIbITAHUS ITPOBOJAHUK HE TOJIKCH 3HAYUTCIIbHO CMCIIATLCA B BBIBOJIC.

7.3.2.2.2 B BBIBOABI BCTABISAIOT MEJIHbIE MPOBOJIHUKHN HAMMEHbIIIETO UM HAauOOJIBIIIET0 CEYSHHH,
yKazaHHbIX B 7.3.1, CIUIOIIHBIE WM CKpYyYeHHBIE, 4YTO HaubOosiee HeOIarompusiTHO, BUHTHI
KpEIUICHUS 3aTSITMBAIOT BPALIAOIIMM MOMEHTOM, PaBHBIM 2/3 OT yKa3aHHBIX B COOTBETCTBYIOIIEH

rpade TadauIel 5. 3aTeM BHHTHI OCIA0JISIIOT, 3aKaTy0 4acTh MPOBOJAHUKA M3BIIEKAIOT U3 BHIBOJA U
OCMAaTPUBAIOT.

HpOBO,Z[HI/IKI/I HE JOJIKHBI UMETb HU YPE3MEPHBIX HOBpG)KI[GHPIfI, HU pa3OpBaHHBIX KUJI.

[IpOBOHUKYN CYHMTAIOT YPE3MEPHO MOBPEKAECHHBIMU, €CIH OHM MUMEIOT TIYOOKHE WM OCTphIe
HIOpE3Hl.

Bo BpPEMsA UCHBITAHHA BBIBOJbI HE JTOJI’KHBI 0CIa0JIIThCI U HE JOJIXKHO OBITH HOBpe)K)IeHHﬁ, TaKHuX
KaK IIOJIOMKa BHWHTA, HIJIUICB I'OJIOBKH, pCSLGBI, manb wumm CKO6, BJIMAOIIWX Ha I[aJ'IBHefIIJ.Iym
OKCILTyaTalluiO BBIBOJA.

7.3.2.2.3 B BBIBOJ BCTaBJISIOT JKECTKUH CKPYYEHHBIM MEIHBIA NMPOBOJAHHUK, COOTBETCTBYIOLIUHN
tabnuue 8.

Tabmuia § - Pazmepsl mpoBogHMKA

HomunansHOE ceueHne Ckpy4deHHBII TPOBOJHUK
3a)KUMAEMBIX IIPOBO/IHUKOB,
Mm 2
Yucio xun \ Juamerp xui, MM




Or 1,0 o 2,5% 7 0,67

" 10" 4,0% 7 0,85

" 15" 6,0* 7 1,04

" 25" 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 paccmotpenun Ha paccmotpenun

* Ecmu BbIBOA MPEAHA3HAYCH [JIA 3aKMMa TOJIBKO CINIOHIHBIX IPOBOJHHKOB (CM.

npuMedaHnue K Tabsuie 6), HCIbITAHUE HE TIPOBOIAT.

[Tepen BBeieHMEM B BBIBOJ XKHJIaM IPOBOAHUKA NPUAAIOT COOTBETCTBYIOLIYIO (hopMYy.
3areM NPOBOJHHUK BBOJAT B BBIBOJ JI0 TE€X IMOpP, IOKA OH HE JOCTUTHET JIHA BBIBOAA WU HE
BBICTYIIUT C HPOTHBOIOJIOXKHOW CTOPOHBI M 3aiiMEeT MOJIOKEHHE, Haubojiee OnaronpusiTHOE AJis

BBICKAJIb3bIBAHU .

BuHTBI KpenieHust Ui Taiiku 3aTATUBAIOT BPAIlAlOIIMM MOMEHTOM, PaBHBIM 2/3 OT yKa3aHHBIX B
COOTBETCTBYIOIIEH Tpade TabauIs S.

[Tocne ucnpITaHWs HA OJ[HA JKHUJIAa TIPOBOJIHMKA HE JIOJDKHA BHICKOJIB3HYTH U3 BbiBoaa Y 3UII.

7.3.3 be3pe3pOoBbie BEIBOBI

HcnbiTanue Ha BBITSATHBAHKUE

CooTBeTCcTBHE TPOBEPSIOT CIEAYIOIUMHU UCIIBITAHUSMHU.

K BbIBOZAaM MOACOEIMHSIOT HOBBIE MPOBOJHMKH, TUIl, MUHUMAJIbHOE U MAaKCUMAJIbHOE CEUEHUS
KOTOpBIX ykazaHbl B 7.3.1. IIpoBOIHUKH MOTYT OBITH CIUIONIHBIE HJIM CKPYYEHHbIE, BHIOMPAIOT
HanboJsee HeOIaronpUsATHBIA BapHUaHT.

3areM KaxKIbli TPOBOAHUK TOJBEPTalOT PACTSHKEHUIO YCUITUEM, YKa3aHHBIM B Tabmuile 9. Ycunue

MIPUKIIAJIBIBAIOT PABHOMEPHO B Te€UeHUE | MUH B HAaNpaBJICHUH OCH MPOBOTHUKA.

Tabmuua 9 - Ycunue pacTskeHus



CeueHue NpoBOAHUKA, 05/0,7{10/15 25 4,0 6,0/10,0|16,0 25,0 35,0
2 o/ 5/0, 0]0]0 0] O0 0 0 0

MM

Yeunue, H 3030 |35 40|50 |60 |80 90 100 | 135 | 190

Bo BpEMsA HCHBITAHHA ITPOBOAHHMK HE JOJKCH CMEIIATBCA B BBIBOJAC, W HE JOJIKHO OBITE
IMPU3HAKOB €I'0 NOBPCIKACHUA.

7.3.4 CoenuHEHUS, POKAJIBIBAIOLINE N3OSN0

7.3.4.1 UcnbiTanue Ha BeITATHBaHUE J71s1 BBIBOJOB Y 3UII, npennasHaueHHBIX ISl OTHOXKUIBHBIX
MIPOBOJTHUKOB

CooTBeTcTBHE MPOBEPSIOT CAEAYIOIINM UCIIBITAHUEM.

K BbIBOZaM MOACOEAMHSIOT HOBBIE MEAHBIC MPOBOJHUKM HAUMEHBIIETO WM HauOONBIIETro
CeYeHMM ©3 yKa3zaHHbIX B 7.3.1, CIUIOIIHBIE WM CKpPYYCHHBIC, BBIOMpPAIOT Haunbosee
HEeOIaronpusATHBINA BapHaHT.

BuHTBI, eciii UMEIOTCS, 3aTATMBAIOT BPAILIAIOIIUM MOMEHTOM, YKa3aHHBIM B Ta0HuIIe 5.

IIpoBOAHUKM, KaXIblii pa3 HOBBIE, NMOJACOCAMHSAIOT U OTCOCAMHSIOT NATh pa3. Ilocie kaxaoro
MOJACOCANHEHHSI  MPOBOJAHUKH  TOABEPTralOT  PACTATHMBAHHUIO  YCUJIMEM, IPUKJIAJbIBAEMbBIM
PaBHOMEPHO B TeueHUE | MHUH B HANpPaBIEHUU OCH OTBEJIEHHOI'O MPOBOJIHMKA, 3HAUEHUSI KOTOPOTO

yKa3aHbl B Tabnuie 9.

Bo BpEMsA HCHBITAHHA IMPOBOAHUMK HE OOJDKCH CMCIIATBCA B BBIBOJAC, WU HE JOJIKHO OBITh
IMPU3HAKOB €I'0 MOBPCIKIACHUA.

7.3.4.2 HcneiTanue Ha BbITArMBaHMe i BbeiBOJoB Y3UII, mnpegHa3HaueHHbIX —Jis
MHOTOXXHJIbHBIX KaOeJel WiIH IHYpPOB

UcnbiTanne Ha BbITATHBaHME g BbIBOAOB Y3UII, mpenHazHaueHHBIX 711 MHOTOXHUJIbHBIX
kaleneld wiM MIHYpOB, mpoBoiaaT mo 7.3.4.1. Ilpu 3ToM ycuiue NPUKIAABIBAIOT KO BCEMY

MHOT'OKHJIBHOMY ITPOBOJ1Y WJIH IIHYPY, @ HE K OTJIEIbHOM JKHJIE.

Yeunue 7, H, BBIMHACIAIOT 1O ciieayroniei Gopmyrie
F =F(x)n,

rae F(x) - ycwinde s OJHOW JKWJIBI B COOTBETCTBHH C TIONEPEYHBIM CEYCHHEM OJHOTO
mpoBoiHUKA (cM. Tabnwuiy 9), H;

M - YUCJIO XHUIJI.

Bo BpEMs UCIIBITAHUA Kabesb I IIHYP HE OJOJIKECH BBICKAJIB3bIBATH M3 BBIBOJA.



7.3.5 TI'aiiku, BUJIKa, po3€TKa

CoO0TBETCTBHE MPOBEPSAIOT OCMOTPOM U TPOOHBIM MOHTAKOM.
7.4 UcnpiTanue 3alIUThl OT MPSAMOr0 MPUKOCHOBEHUS

7.4.1 N3onupoBaHHBIC YaCTH

O6pa3eu YCTaHAaBJIMBAOT KaK JJIA HOpMaHBHOﬁ SKCILTyaTalluki U IOACOCAWHSAIOT ITPOBOAHUKHU
HaMMCHBIICTO, a JJISA IOBTOPHOI'O UCIIBITAHUA - HanOOJIBIIEr0 CCUCHUN U3 YKa3aHHBIX B 7.3.1.

Hns Y3UII BThIUHOTO HCHOJNHEHUSI (KOTOPHIE MOXHO 3aMEHUTh C IOMOIIBI0O HWHCTPYMEHTA)
ucneitatenbubil myn (mo 'OCT 14254) mpukiaabBalOT BO BCEX €r0 BO3MOKHBIX MOJOKEHUSX,
KOT'/Ia BUJIKA YaCTHYHO WIH IMOJHOCTHIO BBE/ICHA B IITEIICEIBHYIO PO3ETKY.

Hnst  ompeneneHus KOHTaKTa C COOTBETCTBYIONIEH YAaCTbIO MPUMEHSIIOT OSJIEKTPUUYCCKUN
WHIUKATOpP C HanpsbkeHueM He MeHee 40 u He 6osee 50 B.

7.4.2 MeTalnyecKkue 4acTu

Mertannuuyeckue YaCTH, KOTOpPbIC OOCTYIIHBI, KOr'Ja V3UII MNOAKJIOYCH W YCTAHOBJICH KaK IJIA
HOpMaJIBHOfI OKCILTyaTaliuv, IOJIKHBI OBITH 3a3EMJICHBI MoCpCaACTBOM COCAUHCHHA C HHU3KUM
COIIPOTUBJICHUEM, 34 UCKIIIOYCHUEM MCJIIKUX BUHTOB U T.II., U30JIMPOBAHBI OT qaCTeﬁ, HaxXoaAIuxcs
oA HalpsHKCHUEM U NPCAHA3HAUYCHHBIX JJI KPCTIJICHUA OCHOBaHUM U KPBILICK WJIW 3aKPbIBAIOIIUX
IJIaCTUH HITCTICCIIBHBIX PO3CTOK.

Tok OT UCTOYHMKA NEPEMEHHOT0 TOKa HaIlpsbKeHHEM (B OTCYTCTBHE HAarpy3ku) He cBblme 12 B,
paBHbIM 1,5 HOMUHAJIBHOTO TOKa Harpy3ku wuiaum 25 A (BbIOuMparoT HauOojbllee 3HAa4YEHHE),
IIPOIYCKAlOT MEXAY BBIBOJOM 3a3€MJICHUS M KaXIOW IOCTYNHOM METAJJIMYECKON YacThlO II0
OUepesIH.

M3mepstoT najeHue HanpspKeHUs MEKAY BBIBOJAOM 3a3€MIICHHMS U JIOCTYITHOW METaJNIMYECKON
YaCTbI0O M BBIUMCIISIFOT CONPOTHUBIIEHUE MO TOKY M NAJCHUIO HANPSDKEHHs. DTO CONPOTHBIICHUE HE
JokHO mpeBbimats 0,05 Om.

[Tpumeuanue - Heobxoanmo ciiequTh 3a TeM, YTOOBI IEPEXOAHOE CONPOTUBIIEHUE MEXKY KOHIIOM
U3MEPUTEIIBHOTO MPOOHUKA M UCHBITYEMOH METAITIMUECKOW 4YacThl0 HE BIMSJIO Ha Pe3yibTaThl
WCIIBITAaHU M.

7.5 OnpeneneHne N3MEPEHHOTO MPEAEIbHOTO HANPSIKEHUS

Wcnbrtanus, BeinonHsemele ad Y3UII pasnuuHbIX THUIIOB NMpU ONPEAETIEHHH MX NPEIEIbHBIX

HaNpsOKEHUH, IPOBOJAT B COOTBETCTBUHU ¢ Tabnuueit 10 u pucyHkom 3.

Ta6muma 10 - UcnibTanust, BEITOIHIEMBIC JUTs ONIPEACIICHHS TIPEISTLHOTO HATPSHKCHUS

| Kitacc ucnbitanus |




IIyHKT HcnibITaHusA I I Il
7.5.2 X X
7.5.3 x* x*
754 X

* TIpoBomst tonbko anst Y3UII Tuma, KOMMYTHPYIOIIETO HAIPsHKCHHE, IO

7.5.1.

[Ipumeuanue - 3Hak "X" 03Hay4aeT, 4YTO UCIBITAHUS TPOBOJISAT.




HMonwraHme Ha
HANWIHE KOMMYTH-
PYIOWETD JNEMEHTR
Yauin {em. 7.5.1)

Knace Twnwu 11 Knace I1

Hnacc
HCOBTAMMA

Hanwune
KOMMYTHR Y-
LELErD IMEAGHTS

Her

Mo rasue Ha

HIMEDENIWE PR3pAL-
HOTD HANRDAREHHA
FIH MMITYITLCHOM

manprAmcHae 1,2/50

{ocm. 7.5.3)
Henwtanue va
WIMEDEHAES Mpe-
Homa i anse ua AENGHOND HANPANE=
HIMEDEHHOE DCTA- HAR KOMEHHIPO-
TOUHOE HANPAKE- BAHHOW BONHORA
HIE M MMy LEHOM fcm. 7.5.4)

Toxe 8720 (oM. 7.5.2)

MarcumanuHoe
IR H G HE MR-
HHA NpH awnan-
HEHHBIX MO TAHMAX

Menutannaa
IBBEPLUEHE

Bubop ¥YH3
(L) (em. 5.4)

PucyHok 3 - Cxema HCTIBITaHNH Ha ONIPE/IENICHHE YPOBHS HANPSDKEHMS 3auuThl L),



I[J'DI HCIBITAHUS TPUMCHAIOT CICAYIOMUC CICHUAJIBHBIC YCIIOBUA.

a) Bce omnoBBomubie Y3UII ucoeithiBator obecroueHHbiMH. Ko Bcem nByxBBOIHBIM Y 3UII
MOJAIOT HAMNPSDKEHHE OT MCTOYHHMKA C HOMHHAJIBHBIM TOKOM HE MEHee 5 A IpH MaKCUMAabHO
JUIUTEIbHOM paboueM HanpsbkeHUH &F, , eclli M3TOTOBUTENb HE yKa3al Ha OTCYTCTBHE pas3jInyuus B

BCIIMYMHC U3MCPCHHOI'O IMPCACIBHOI0 HANPsKCHUA, KOI'Ja yCTpOﬁCTBO HaxoauTCsa HWJIW HE
HaxXOJUTC 1104 HAIIPSXKCHUEM.

b) Jlns omHoBBogHOoro Y3UII, He HWMEIOMIEro OTACIBHBIX BBIBOJAOB HArpy3KH, MpEeIbHOE
HaIpsSOKEHUE M3MEPSAIOT Ha BbIBOJAX, K KOTOPBIM MPUKIAJABIBAIOT TepeHanpspkenue. s
nByxBBoaHoro Y3UII u omnoBBogHoro Y3UII ¢ oTAenbHBIMH BBIBOJAMU HArpy3KH HpeAeIbHOE
HaIpsDKEHUE W3MEPSIOT Yy BBIBOJHBIX BBIBOJOB WM BbIBOJOB Harpy3ku Y3UIL. B ucneitanue
BKJIFOYAIOT BCE BCIIOMOTaTENIbHbIE YCTPONUCTBA, HAIPUMEP PA3bEAUHUTENN, JAMIIOUKH, HHAUKATOPBI,
MPEAOXPAHUTEININ U IPYTUE YACTH, YKa3aHHBIC H3TOTOBUTEIIEM, UX TMOJCOCAUHSIIOT MTOCJIEI0BATEIHHO
¢ Y3UII u napanienbHO ¢ Harpy3Koil.

c) H3mepeHHoe mpenenbHOE HaNpsHKEHUE - 3TO HauOojblllee 3HAYEHHWE HAINPSDKEHHs IpU
UCIBITAHUSAX, BBINOJHAEMBIX M0 Tabnuue 10 U pUCYHKY 3 COOTBETCTBEHHO KjaccaM HCIBITaHUMN
V3UIL

7.5.1 Ilpoueaypa ucnsiTanus 1o onpeneneHuto Hamnuus B Y3UII kommyTHupyromero snemMeHTa

JlanHO€ HCHBITaHUE ClIELyeT NMPOBOAUTH TOJIBKO B TOM Cllydae, KOTJa HEW3BECTHA BHYTPEHHSSA
koHCcTpyKuus Y3UIL. Dto ucnbiTanre NPOoBOAAT TOJIBKO Ha HOBOM oOpasIe.

Jis ucnbitanuit knaccos I u Il npuMeHsoT cTaHAapTHBIM UMIYNbC TOKA 8/20 BeNMUUHON [,
wm { peak 1O YCMOTpeHHio usrotoBurens. Ilpu ucmbitanmsix kiaacca I ucronssyror reHeparop

KOMOMHUPOBAaHHON BOJIHBI C HAampsOKEHHEM pa3oOMKHYTOM IlenH, paBHbIM /.., yKa3aHHOMY
M3TOTOBUTEJIEM.

K V3UIl npuxknageiBatoT oauH umnyiasc (g asyxBBoaHoro Y3UIl ummynsc ciemyet
NPUKJIAIbIBaTh K BBOJAHBIM U BBIBOJHBIM BBIBOJAM).

OcuumnorpamMmy HanpsbkeHuss cHumairoT ¢ BbiBogoB Y3UII (mnst nByxBBOgHOro Y3MUII
U3MepeHHe HaIpsHKeHUs TPOBOAST Ha BBOAHOM BbiBosie Y3UII).

Ecin ¢opma BoiHBI HampspkeHHs BHE3amHO ImpepBercs, cuurtaor, yto Y3UIl comepxut
KOMMYTHUPYIOIIHUM DJIEMEHT.

7.5.2 Tlpoueaypa UCIIBITaHUS IO U3MEPEHHUIO OCTATOYHOTO HANPSKEHUS C UMITYJIbcaMu Toka 8/20

a) I/IMHYJ'IBCBI TOKa OJIUTCIIBbHOCTBHIO 8/20 IMPpUKJIAABIBAOT B Takou IIOCIIEA0BATCIIbHOCTHU IMMKOBBIX
smavenmit: 0,17, ; 0,27, 0,51, 1, 21, .

[lpumeuyanne - Ecnm ucnbiTaHue TpU <f, TPEBBICUT ., YCTPOWCTBA, B TaKOM Cllydyae

MOCJICTHEE UCTIBITATEIbHOE 3HAUCHHE JODKHO OBITh CHHKEHO 0 1,27, .



b) Jdns Y3UII npoBoasAT 110 OJHOMY ITUKITY TIPH MTOJIOKUTEILHON M OTPUIIATEIHHOM MOISPHOCTH.

C) B xonme MNPpUKIAAbIBAOT OAWH HMIIYJIbBC fma:-: nin Ipe&k B 3aBHUCHUMOCTH OT TOIo, 4TO

npuknaapBanock kK Y3UII mepen npunoxkenuem [, , TpU MOJSIPHOCTH, KOTOpas TOKaszaja Oolee
BBICOKOE OCTaTOYHOE HAIPSHKEHUE B MIPEIIBIIYIINX HUCTIBITAHUSIX.

d) MuTepBan Mexay OTIEIbHBIMH HMITYJIbCaMHU JIOJDKEH OBITH JOCTATOYHBIM, YTOOBI OOpasell
yCIIEI OCTHITH JI0 TEMIIEPATYPhI OKPYKAIOIIETO BO3TyXa.

e) st KaKI0ro UMITYJIbCa OJKHA OBITH CHSATA OCHUJUIOTpaMMa TOKa U HATPSKEHUSI.
[TukoBbie (a0COMIOTHBIC) 3HAYCHUS JOJDKHBI OBITh HAHECEHBI Ha TpaduK pas3psaHOrO TOKa
OTHOCHUTEJIbHO  OCTaTOYHOro HampspkeHus. Ilo  Toukam 3HaueHMl clelyeT HayepTUTh

COOTBETCTBYIOIYIO KpHBYIO. Ha KpHBO#l JOIKHO OBITH JOCTATOYHO TOYEK, YTOOBI yOEAHMTHCS B
OTCYTCTBHH 3HAYMTEIBHBIX OTKIOHEHUH 10y MM Loy .

f) ocrarouHoe HampsbKeHHE, NMPUMEHsAEMOe Uil H3MEPEHUs IPEeelbHOr0 HANpsDKEHUs, II0
OIIPEIENICHUIO SIBJISIETCS HAaMOOJIBILIUM Ha KPUBOM, COOTBETCTBYIOIIEH JIsI:

- knacea [ - 10 Jpeq wim 1y (Gepercst Goblee 3HAUCHHE);

- kimacca Il - o /.

7.5.3 [Ilpouenypa wucCHBITaHUS [0 U3MEPEHHUIO pPa3psIHOTO HANpPSDKEHUS  UMITYJIbCHBIM
HanpsbkeHueMm 1,2/50.

[TpuMeHsIOT cTaHAapTHOE UMIYJIbCHOE Hanpshkerue 1,2/50.

a) K V3UII npuknaapBator 10 uMIyabCcoB KaKIOW aMIUTUTY/bL: MSATh MOJIOKUTENBHON U MATH
OTPHUUATEIBHON MOJPHOCTH.

b) MHTEpBa) MEXKIAY OTIACIBHBIMU MMITYJIbCAMU JOJDKEH OBITh JOCTATOYHBIM ISl OXJIQKICHUS
o0pasiia 10 TeMIeparypsl OKpYKaroIIero Bo3ayxa.

¢) B npeaBapuTeIbHBIX HCIBITAHUIX BBIXOAHOE HAMPSHKEHUE TeHepaToOpa MOCTEIEHHO MOBBIIIAIOT
Ha 10% 10 oOpa3oBanus paspsaa.

d) BeixomHOe HampspKeHHE TeHepaTopa MOCTENEHHO MOBBIMAIT HAa 5%, HAUMHASA C MOCIETHEN
YCTaBKH TE€HEpaTopa, KOorja €me HeT paspsaa, A0 TeX MOp, MOKa IpH MpuKiIaabiBaHuA Bcex 10
UMIYIbCOB (MO TSATh MUMIYJIHCOB KaXKJIOW MOJSIPHOCTH) HE TOSIBUTCS paspsn. HampsokeHue Ha
BbIBOAax Y3UII 1omKHO perucTpupoBaThCs OCIAIIIOTPAOM.

e) M3mepeHHoe mpenenpbHOE HampsoKeHHe - 3To cpeaHee u3 10 m3aMepeHHBIX (aOCOTIOTHBIX)
MMUKOBBIX 3HAYCHUM.



7.5.4 Ilponenypa UCHBITAaHHS O HM3MEPEHHIO MPEACIBLHOTO HANpsHKEHUS KOMOMHUPOBAHHOM
BOJIHOM

HpI/I IMPOBCACHUHA 3TOI'0 UCIIBITAHUSA UCIIOJb3YIOT KOM6I/IHI/Ip0BaHHy10 BOJIHY.

a) KomOunupoBanHyto BoaHy npukiaasiBator Kk Y3UII, nutaeMomy ceTeBbIM HanpskeHueM L7, .

b) K VY3UII, npenHasHadYeHHBIM HMCKIIOUUTENBHO ISl CHJIOBBIX CHCTEM IEPEMEHHOTO TOKa,
MOJIOKUTEBHBIE UMITYJIbChI MPUKJIAIBIBAIOT B TOUKe 90°+£10° 1 oTpUIIaTeIbHbIE UMITYJICHI B TOUKE
270°+10° Ha cuHyCcOUAAIBHOMN BOJIHE HAIIPSHKEHHUS.

c) K V3UIl, npenna3sHayeHHbIM [JIi CHUCTEM TIOCTOSHHOTO TOKa, MPHUKIAIBIBAIOT Kak
MOJIOKUTENbHBIE, TAK U OTPULIATENIbHBIE UMITYJIbCHBIE pa3psaabl. Y 3UII nuTatoT mOCTOSIHHBIM TOKOM
npu L7, .

d) MuTtepBan Mexay OTACIbHBIMH UMITYJIbCAMHU JIOJDKCH OBITh JIOCTATOYHBIM JUIS OXJIAXICHUS
o0pasiia 10 TeMIeparypbl OKpYKaroIIero Bo3ayxa.

e) Hanpsbkenue reneparopa KOMOMHUPOBAHHOHN BOJIHBI YCTaHABJIMBAKOT TaKUM 00pa3oM, 4TOOBI
oOecnieunTh HampsbkeHue pazoMmkHyTtod nenu 0,1; 0,2; 0,5; 1,0 &7, kak yka3aHO M3rOTOBUTEIEM

V3UIL

f) C ycraBkamu resepatopa no noAmyHkty e€) k Y3UII nmpukiaapBaroT yeTsipe paspsja A
Ka)KIOW aMIUIUTY/IbI: JIBA MTOJIOXKUTEIBHBIX U JIBa OTPULATEIbHBIX.

g) dns xaxmoro uMIysbca JOHKHBI OBITh CHSTHI OCHMJUIOTPAMMBI TOKa, mojaHHoro k Y3UIIL
TEeHEpaTOpPOM, U HanpsbkeHus Ha Beixone Y 3UIL

h) I/I3MepeHHOC MMPEACIIbHOC HANIPAKCHUC - OTO MAKCUMAJIbHAA BCIIMUYNHA ITMKOBOTO HAIIPSKCHU,
3apCruCTpupOBaHHAd HA MPOTAIKCHUU BCEI'O UCHIBITATCIIBHOTO IIUKIIA.

7.5.5 AnpTepHaTUBHOE HCHbITAHUE KOMOMHHMpOBaHHOW BOJHOU (7.5.4) 0Oe3 pa3BA3BIBAIOLIETO
¢bunbTpa

JAByxBBoansie Y3UII ¢ peakTUBHBIMU COCTABJISIIOUIMMU B3aUMOJACHCTBYIOT C PEaKTUBHBIMU
COCTABJISIIONITMMHU Pa3Bs3BIBAIONIETO (PUIbTpa. TeM camMbIM CO3JAI0TCS MCKYCCTBEHHO 3aHMIKEHHBIC
3HAYEHHUSI UBMEPEHHOIO MPEACIIBHOTO HANPSKEHU. B Takux ciydasx NPUMEHSIOT aJbTePHATHUBHBIN
METO/I UCTIBITAHUS, TPEACTABICHHBI HA PUCYHKE 4.



TeHapaTop KoMGW- )
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U,;-.I'Z" = QiR MEDEMEHINOMT WA NpefensHoN
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PI/ICYHOK 4 - AJ'II)TepHaTI/IBHOC HCIIBITAHUEC HAa UBMEPCHHOC IMPEACTIBHOC HAITPSAXKCHUEC

Hns nByxBBOoHBIX Y3UII ¢ peakTUBHBIMU KOMIIOHEHTAMHU MPUMEHSIOT CISAYIOUIYIO MPOLEAYPY
WUCIIBITAHUN B JIOIIOJIHEHUE K 7.5.4.

a) HcneiTaTenbHBIN reLepaTrop JOJIZKCH UMETh CXEMY COINIACHO PUCYHKY 4,

b) Jna Y3UIL, npenHazHauyeHHBIX A HNEPEMEHHOIO TOKA, HANPSIYKEHHE IMOCTOSIHHOTO TOKa
COCTaBJIIET U,:-u'E , a aua Y3UII, mpenHasHaueHHBIX JUIsl IOCTOSHHOIO TOKA, HampsbKeHue Lf,

cienyer momaBaTh K Y3UII uepes muon. Wmmynbebl JOMKHBI TPHUKIAABIBATHCS 4Yepe3 IHUO],
ra3opaspsaHyo TpyOKy WM BapUCTOP COTJIAaCHO PUCYHKY 4.

c) IlpuxiagpiBaHue HUMOyjibca JOJDKHO IPOUCXOAUTH He paHee deM uepe3 100 mc mocne
3aMblkaHus nepexmodarens S1. [logady HampsikeHHs! MOCTOSHHOTO TOKa CIIEAyeT IMpPEeKpaTUuTh B

teueHue 10 Mc mocie MPpUKJIIaAbIBAHUS UMITYJIbCA.

d) MW cmbiTanue TOPOTHBOIONOXHONW — MONAPHOCTHIO  MOXKHO — TPOBECTH, HM3MEHHB  Ha
npotuBomnoioxuoe nojacoeaunenue Y3UII k reneparopy.

e) MuTepBan MexIy OTAETbHBIMH HUMITYJIbCAMHU JOJIKEH OBITh TOCTATOYHBIM IS OXJIAXKICHUS
oOpa3siia 10 TemMrepaTypbl OKPYKaroIIero Bo3ayXa.

f) Hanpsbxenune reneparopa KOMOMHUPOBAHHOW BOJIHBI YCTAHABIMBAIOT TaKUM 00pa3oM, 4TOObI
o0ecneunTh HampsbkeHue pasoMkHyToi nemnu 0,15 0,25 0,5; 1,0 /., Kak yKa3aHO U3rOTOBUTEJIEM.

g) C ycraBkamu reneparopa no noanyHkry f) k Y3UII npuxiaisiBaloT 4eThipe paspsiia Ais
Ka)KIOW aMIUIUTY/IbI: J1BA MTOJIOKUTEIbHBIX U JIBa OTPUIATEIbHBIX.

h) Jlns kakmoro UMImysibca AOKHBI OBITh CHSATHI OCHMJIJIOTPAaMMBI TOKa, mojgaHHoro K Y3UII
TeHEpaTOpOM, U HanpskeHus Ha Beixone Y 3UIL

1) H3mepeHHOe TmpeAenbHOE HAMpsHKEHHE - 3TO MaKCUMajbHas BeIMYMHA HAMPSDKEHUS,
3apeructpupoBaHHas Ha Beixojie Y3UII B TedeHre BCero UCIbITaTEIbHOTO UKJIA.

7.6 UcnibiTanue B pabodyem pexnume



OTu ucnbITaHUs NpUMEHSIOT Tonbko i Y3UII, npenHazHaueHHBIX AJI1 IEPEMEHHOrO TOKa.

(Bompoc o Y3UII my1st TOCTOSHHOTO TOKA - B CTAAUU PACCMOTPEHUS).

Ha pucynke 5 npencraBieHa cxema UCIIBITAHUS B pabodyeM pexkuMe.

HonoiTamat B patoutie PEXMME [INR NEREMEHHDND TORE

ONpeacneHne BIMeDeRHORD RPEEnsHOng
HaNpAseHWa no 7.5

Mexee 500 A o TT— Ceslwe 500 A

| . Toka na 7.6.2 -

XapakTepucTusd XApAKTEPHETHRH
HETOHMMEA HETO4HKA
ng 7631 np 7632

Tpu HoBRx OBpasLa

Wenbiranws knaccoe [ w 1
Knacs

HMonmtanwe knacca [

Mk T

MpensapuTenkee
HEMTAMMA MNpegsapuranstse
no 7.5.4 HENBLITAHAR W
WCTILITAHHWA B
paboem pommme
Henmtasma 8 no 7.6.7
PAGOUEM DONAME
no 7.6.5

KEMTEDHA COOTRET-
craxA no 7.0.6

Bapepwerme
MO TAHMA

Pucynok 5 - Cxema ucnsiTanus B pabodyeM pexume

7.6.1 OOmme moIoKeHusI

[Ipu wucnbpiTaHuK paboune yCIOBHS WMUTHPYIOT mnpuioxkeHuem kK Y3UII mpemycmorpeHHOTO
qucjia CICHUAJIbHBIX HMMITYJILCOB C OI[HOBpGMGHHOfI Honaqeﬁ MaKCUMAJIbHOI'O JJIUTEIIBbHOTO
pabouero HanpsHKEHUs OT UCTOYHHKA MIEPEMEHHOT0 TOKa COTJiacHo 7.6.3.



HcnpiTanue cieayet mpoBOJUTH HA TPEX HOBBIX 00pa3lax.
BHagane caenyer onpenennTs U3MEPEHHOE NIPENEIBHOE HAIPSKEHUE UCTIBITAHUEM 110 7.5.

Bo u30exxanue upe3aMepHOi Harpy3Kd Ha 00pasilbl HCIBITAHUE TI0 7.5.2 BBIMOJHSIOT TOJBKO MPU
I, , aucnertanue no 7.5.4 u 7.5.5 - Toneko npu L/, . JIns ucnsiTanus mo 7.5.3 cieayer NpUMEHSTh

cpenHee u3 10 u3MEepEeHHbIX MMKOBBIX 3HAYEHU.
7.6.2 IlpenBapuTeNbHbIC UCTIBITAHUS IO OTIPEICIICHUIO BEIMYMHBI CKBO3HOTO TOKA

[TpenBapuTebHbIC UCHBITAHUS MPU3BAHBI ONPEICIUTh, JECHCTBUTCIBHO JU IMHKOBOC 3HAYCHHUE
CKBO3HOTO TOKA BhIlIe wid Hike 500 A.

Eciu BHYTpeHHsIS1 KOHCTpYKIMS U nukoBoe 3HaueHue Y 3UII usBecTHsl, TOra npeaBapuTeIbHOE
UCTIbITAHHE HE TpeOyeTcsl.

a) McnpiTanue cienyer NpoBOJUTH HA OTIEILHOM oOpasiie.

b) Oxnnaemplii TOK KOPOTKOTO 3aMbIKaHHUsl AOJDKEH ObITh {py 215 KA npu cos e = 0,95 _g 5.

c) OO0Opazeny mMOACOCTUHSAIOT K HCTOYHHUKY  HANpPSDKEHUs  MPOMBIIUICHHOH — 4acTOTHI
CHUHYCOMJIAJIbHOTO T€peMEHHOro Toka. HampspkeHue NMpOMBIIUIEHHOM YacTOThl, U3MEPEHHOE Ha
BBIBOJIAX, JOJDKHO OBITh MaKCHUMAaJbHO MPUOJIMKEHO K HAuOOJIbLIEMY JJIUTEIbHOMY pabouemy
HanpspkeHuto L7, (momyck MuHyc 5%). YacToTa HMCTOYHHMKA HANpPSIKEHHUS] MEPEMEHHOIO TOKa

OJKHA COOTBETCTBOBATH HOMUHAIBHON yacTtoTe Y3UII.

d) CkBO3HOI TOK AOKEH OBITH MHUIIMMPOBAH UMITYJIbcOM 8/20 niau KOMOMHUPOBAHHOM BOJHOM.

e) [InkoBoe 3HaYCHUE TOJDKHO COOTBETCTBOBATD Jyey MIN [peqy WM Uy .

f) MmMnynsc TOka M0JKeH OBbITh MHUIMHPOBAH 3a 60 3JIEKTPUYECKMX TPagycoB J0 IHUKa
HaIIpSDKEHUsT MPOMBIIIJIEHHOM 4YacTOThl. Ero moOJIIpHOCTH [OJDKHA COBMNAAATh C IOJSPHOCTBIO
IIOJIYBOJIHBI HAIIPSKEHUS TPOMBILITICHHOW YaCTOTHI, B KOTOPOM OH MHULIMUPOBAH.

g) Ecnu B 9T0ii TOUKE CHHXPOHU3AIMU HET CKBO3HOTO TOKA, TOTJa UMIYIbC 8/20 moaaroT mo3xe,
JI0 TIOSIBJICHHSI TEHEPUPOBAHHOTO CKBO3HOTO TOKA, Yyepe3 Kaxkapie 10 aJeKTpuueckux rpagaycos.

7.6.3 XapakTEepUCTHUKM HCTOYHHMKA TOKAa IPOMBINUIEHHOW 4YacTOTHl Ul TNPEIBAPUTEIBLHOTO
UCIIBITaHUS

7.6.3.1 Y3UII co ckBo3HBIM TOKOM HIXKE 500 A

HCHBITy@MBIfI 06pa3eu JOJIDKCH OBITH MNOAKIIFOYCH K HWCTOYHUKY HAIPAKCHUA HpOMLIHJJICHHOI‘;I
gacToThl. IloiHOE COIIPOTUBJICHUEC HCTOYHUKA OHCPIruMh MOOJIKHO OBITH TaKHuM, YTOOBI npu
MPOXOKACHUU CKBO3HOI'0O TOKa NHWKOBOC 3HAUCHUC HAIIPAKCHHUA HpOMBIIHHeHHOf/'I YaCTOThbI Uc,

u3MepeHHoe Ha BbiBogax Y3MUII, ne moHmxkanocsk 6onee yem Ha 10% OT €ro MMKOBOTO 3HAYCHHSL.



7.6.3.2 Y3UII co ckBO3HBIM TOKOM cBEIe 500 A

HcnpiTyemblii 00pa3en JoHKeH ObITh BKIIIOUEH B LIEMb C HANPSHKEHUEM MPOMBINUIEHHONW YacTOTHI
£/, ¥ 0XXnJaeMblM TOKOM KOPOTKOI'O 3aMbIKaHUS IPH OTKJIIOYAIOIIed HOMUHAIBHON CIIOCOOHOCTH

CKBO3HOTO TOKa, 33JIaHHON M3roToBHUTENEM, coryiacHo Tabmuie 11 i 500 A (BeiOuparot Oosbliiee
3HAYEHHUE).

Ta6muma 11 - OxkugaeMblil TOK KOPOTKOTO 3aMbIKaHUS U KOA()PHUITUEHT MOIITHOCTH

Ip, KA Loz Iy, KA Cos @

- 0,05 ey 0,05

Jo 1,5 Bxirou. 0,95 6,0< 1, £100 0,50

154 fp £30 0,90 10,0 < fp £20.0 0,30

304 fp £45 0,80 200 fp L5400 0,25

454 fp 60 0,70 Cs. 50,0 0,20
[Ipumeuanue - BoccTaHABIMBAIOIIEECS M BO3BPAIIAIONIEECS HANPSKEHHA - 110

I'OCT P 50030.1.

7.6.4 IlpensapurensHele ucnsltanus kiaaccos I u 11

[Tpy ucnbpITaHUM NMPHUKIAABIBAIOT TPU IPYIIBI UMITYJIBCOB TOKA (IO MATh UMIYJIBCOB B KaXKIOH
rpynne), Bcero 15 ummnynabcoB Toka 8/20 MOJOXKUTENBHOM MOJSIPHOCTU. VcmbiTyemble 00Opasiibl
HOJCOEAMHAIOT K CHJIOBOMY MWCTOYHHMKY coriacHo 7.6.3. Kaxaplii ummynbc JOMKEH OBITh
CUHXPOHM3UPOBAH C MPOMBIIITIEHHONW YacToTol. Haunnas ot 0°, yron CHHXpOHU3alMU MOBBIIIAIOT
yepe3 30°+ 5°. CM. pUCyHOK 6.

HpeI[BapI/ITCHBHBIe HUCIIbITAaHUA I_[I/IKJI pa6oqer0 peixuma:
0,1; 0,25;0,5; 0,75; 1,04,

[Tocne kakgOro MMITylIbca TOKAa B TEUCHUE
30 mun noparor LF,

30 mmH 30 M-

HMnynbChl MPUKIIABIBAIOT C HMHTEPBAJIOM B



1 muu. Kaxnpli MMIyabCc HPUKIAAbIBAIOT fiong MW Ty
% -_—
yepes 30° mo yacoBoi cTpenke, HauyuHasg ot 0°
UC
5A
30 muH

Pucynok 6 - I'paduk npeaBapuTeIbHOIO UCIIBITAHUS M UCIIBITAHUS B pabodyeM pekumMe

[Tpu ucnerrannu Y3UII no kmaccy | mpukiiaapIBalOT HMITYJIBCH TOKA CO 3HAYEHUEM { peak WM Iy

(BBIOMpAIOT OOJIbIIIEE 3HAUCHUE).
[Tpu ucnerranun Y3UII o kiaccy 11 mpukiragpiBatoT UMITYIIBCBI TOKA CO 3HAYCHUEM [, .

WHTepBan MeXIy OTACTbHBIMU UMITYJIbcaMu cocTaBiisieT 50-60 ¢, a MeXIy TPyIIaMi HMITYJIbCOB
- 25-30 MuH.

B wunTepBase MexIy TpynmamMH HUMIYJIbCOB I0Ja4a TMHTAaHUS K HUCHBITYEMOMY OO0pasiy He
TpeOyercs.

Tok crnemyer 3amuchIBaTh NPU KaXJOM HMITyJbce. [Ipu ucnbplTaHUM HE JOJKHO OBITH MPOOOEB
WJIM NIEPEKPBITUI B 00pasiax.

7.6.5 VcnbiTanus B pabouem pexume kinaccon I u 11

K V3UII nogaror nuranue Lf; OT MCTOYHMKA HAIPSHKEHUS] C HOMUHAIBHBIM TOKOM He MeHee 5 A.
JlaHHOE HCHIBITAHUE MPOBOAAT C UMITYJIbCAMH TOKA, [OAABACMBIMU CTYNCHSIMH 10 {peqp (COIIIACHO
3.9)umm {,,., (cormacho 3.10) uepe3 Y3UII.

[locne kaxaoro UMIyJibca MPUKIAAbIBAIOT B TedeHHEe 30 MUH HampsHKEHUE MPOMBIIUICHHON
YacTOTHI TSI TIPOBEPKH TeruioBoM ctabmibHOCTA. Y3UII cumTaroT TepMoCTaOUIIBHBIM, €CIIH THK

aKTUBHOM COCTaBJISIOMICH fc UM PaACCCAHUC OHCPIruu IMOCTCIICHHO CHMWXXAKOTCA B TCUCHUC

MNOCICAHUX 15 munH IMPpUKIIAAbIBAHW A HAITPAKCHU A U,: .

NMITybChI  TOKA TIOJIOKUTEIBHOTO 3apsjia COOTBETCTBYIOMIETO TMHKOBOTO TOJOKHUTEIBHOTO
3HAUEHUsl JOJDKHBI MHHUIIMUPOBATHCS HMCTOYHUKOM HAMPSDKEHUS MPOMBINIICHHOW YacTOTHI JUIs
M0JIa4yM K UCTIBITYyeMOMY 00pa3ily B CIEAYIOLIEM MOPSIKE:

a) omuH umnyinbe Toka mpu 0,10 (fpeak Wi {,.. ); U3MEpPEHHE TEIUIOBOM CTaOMIIbBHOCTH;

OXJIQXKJIEHHUE JI0 TEMIIEPATYpPhl OKPY>KAIOILIEr0 BO3/1yXa;

b) omun nmnyinbe Toka mpu 0,25 (fpeay WM [y, ); M3MEPEHME TCIUIOBOH CTAOMIBHOCTH;

OXJIQXKJIEHUE JI0 TEMIIEPATYpPhl OKPY>KAIOILIEr0 BO3/1yXa;



¢) oxuH ummynsC TOKa NpH 0,50 (Jppgy WM Jpgy ); M3MEPEHHE TEIUIOBOHM CTaOHMIIbHOCTH,

OXJIXKJICHUE JI0 TEMIIEpaTypbl OKPYKAIOLIETO BO3yXa;

d) omun mmnynbc toka npu 0,75 (fpesy WM [y ); M3MECPEHHC TEILIOBON CTAOHMIIBHOCTH,

OXJIQXKJICHUE JI0 TEMIIEPaTypbl OKPYKAIOLIETO BO3yXa;

¢) omun umnynsC Toka npu 1,00 (Jpear mmm Jp.,); M3MEpEeHHE TEIUIOBOH CTa0MIBHOCTH,

OXJIQXKICHHUE JI0 TEMIIEPATypPhl OKPYKAIOIIETO BO3yXa.
7.6.6 Kputepuu cOOTBETCTBUS

VY3UII BbaepxKall UCHBITAHUS, €CIIH MIOCIIE KAX/I0I0 UMITYJIbCa MIPEIBAPUTENILHOTO UCTIBITAHUS U
IUKJIa pabodero pexuma JOCTUTHyTa TejioBas cTabuibHocTh. KpoMme 3Toro, 11000 CKBO3HOH TOK
JIOJKEH OBITh camo3aTyxarolmuM. OUKCHpYeMBbI€ B MIPOLIECCE UCTIBITAHUS 3HAUEHUS HANPSKEHUs U
TOKa, a TaK)Ke BU3yaJbHbIII OCMOTP HE JIOJIKHBI BBISBIIATH IPOOOEB M NEPEKphITHH B oOpasuax. Bo
BpeMs UCIIBITAHUI HE JOJDKHO MPOUCXOJUTh MEXaHUYECKHUX ITOBPEKICHHAMN.

K V3UII cnexgyer npuiaoXuTh €lie OJUH UMIYIbC IpH [, uiau &/ . ¥ MojaTh NUTAHUE IIpU L7, B

tedenue 30 muH. [1o HcTeueHNH STOTO BPEMEHH JI0JDKHA OBITh JIOCTUTHYTA TEIUIOBAsi CTAOUIBLHOCTD.
[Tocne 3aBepuieHHs MCHBITATENBHOTO I[MKJIA M IOCIE TOro Kak oOpasel OXJAAUTCS [0
TEMIEPaTypbl, OJIM3KON K OKpYXarollel, u3MepeHHe Mpe/lebHOr0 HalpsKEeHUs, KOTopoe ObLIOo
IIPOBEJICHO B HAayaJle MCIBITATEIBLHOIO LIMKJIIA, cileayeT noBTopuTh. Y 3UII cunTaroT BbIAEp:KaBIINM
MCIIBITAHMNS], €CIIH M3MEPEHHbIC 3HAYCHHS JI0 U IIOCIIC MCIIBITAHUH HIDKE MM PaBHBI Ly,

3areM HCHBITYeMbIil 00pasel] MOJACOEAMHSAIOT K HCTOYHHMKY HANpsKeHHsS € MaKCHUMaJbHBIM
JUINTEJIbHBIM Pa0O4YMM HampshKeHueM (L .) 1 HOMHUHAIbHON YaCTOTOM.

HcnbiTatenbHblil TpaHchOpMaToOp IOJKEH oOecreyrBaTh TOK KOPOTKOIO 3aMbIKaHUSI HE MEHee
200 MA, ecnu MHOE HE yKa3aHO M3TrOTOBUTENEM. M3MepsIOT TOK, MpOXOAsIINN Yepe3 UCTIBITYEeMbIH
oOpazen. Ero aktuBHas cocrapisomas (M3MEepeHHas Ha MMKE CUHYCOM/IbI) HE J0JDKHA ObITh Oosee
1 MA.

7.6.6.1 Y3UII co ckBo3HBIM TOKOM HIXKE 500 A
[Tocne 3aBepiieHHss HMCHBITATENBHOTO IMKJIA W TOCIE TOTO, Kak oOpasen OXJIaJuTcs 0
TEMIEPaTyphl, OJM3KON K OKpYXarollel, U3MepeHHe MpeleIbHOr0 HANpsOKEeHHUs, KOTOpoe ObLIOo

MMPOBEACHO B HAYaJIC UCHBITATCIIBHOT'O IUKIIA, CJICAYET ITIOBTOPHUTE.

V3UII cunTaroT BhIAEPKABIINM UCIIBITAHUS, €CITM U3MEPEHHBIE 3HAYCHUS JI0 U MOCIIE UCTBITAHUN
He pa3HsaTcs Oonee yem Ha £10%. Kpome 3TOro, MakcuMmanbHOE pa3psaIHOE HAMPSIKEHHE JTOJHKHO
OBITH HIKE UP'

7.6.6.2 Y3UII co ckBO3HBIM TOKOM cBEIe 500 A



HcnpiTyeMblit 00paser 0XIaXAatoT 0 TeMIIEpaTyphl, OJU3KOH K OKpYXKaroIie, 1 MOAKII0YaloT K
VCTOYHUKY HAIpPSDKEHHUS CHUHYCOMAAIBHOIO IIEPEMEHHOIO TOKA. MHUHHMMallbHOE HampsKEeHHUE
IIEPEMEHHOI0 TOKa, M3MepeHHoe Ha BbiBoAax Y3MII, moIKHO COOTBETCTBOBATH ABYKPATHOMY
MaKCHUMaJIbHOMY paboueMy HalpspKEHUIO, a 4acTOTa - HOMMHAJIbHOM yacToTe.

HcnpiTaTenbHblii  TpaHchOpMATOp TOCIE PEryJIUPOBKUA [0 JBYKPAaTHOIO MAaKCHMAaJlbHOTO
JUINTEIBHOTO PabOYero HampsukeHus &f, Ha XOJOCTOM XOAy, €CIM HE YKa3aHO UWHOe

M3TOTOBUTENIEM, JOJKEH UMETh TOK KOPOTKOI'O 3aMbIKaHus He MeHee 200 MA.

W3MepsroT TOK, MPOXOAALINHA 4Yepe3 UCHbITyeMblii oOpasen. Ero aktuBHas cocraBisgomas He
JI0JIKHA IIPEBBIIIATh 3HAYEHHUE TOKA yTeukH 1 MA.

[IpenenpHOE HanpsKEHUE TOJDKHO OBITh M3MEPEHO JUIs MPOBEPKU (DAKTHUECKOTO COOTBETCTBUS
YPOBHsI HaIpsDKEHUS 3allMThl YPOBHIO, YKa3aHHOMY H3roroButreneM. Kpome Toro, mpoBepsrorT,
4TOOBI 3HAYEHUE U3MEPSIEMOTr0 MPEeAEIbHOI0 HAPsHKEHHUsT He yMEHbIINWIOoCh 0osee yeM Ha 50% 1o
CPaBHEHMIO C MEPBOHAYAJIbHBIM 3HAYEHHEM Ul TapaHTHM MPAaBHJIBHOCTU (YHKIUMOHHMpOBaHUs. B
XO/I€ 3TOr'0 UCIIBITAHUS HE JOJKHO OBITh MEXaHUYECKHUX MOBPEKACHUH.

7.6.7 Ucnibitanus knacca 111 B pabodem pexnume
Jl1 ucnbITaHks NPUMEHSIOT HCTOYHUK HAIIPSKEHMSI IPOMBIIIEHHONW 4acTOTBI COIIACHO 7.6.3.
K V3UIl wuepe3 pazgenutensHblii KoHJeHcatop (cM. 7.1.4) NOACOEAMHSIOT T'€HEepaTop

KOMOMHHUPOBAHHOH BOJIHBL. JloIyck Ha mapaMeTphl BOJIHBI, KaK YKa3aHO B Ta0uuue 4, IpuBeAeH I
Touky nojacoenunenus Y3UIIL. 3nauenue £/, yka3plBaeT U3rOTOBUTEIb.

VY3UII npoxoaut mnpeaBapuTENbHOE HCIBITAHWE MO MPOLEAYPE HCIbITaHUs coryacHo 7.6.4. B
JTAHHOM HCIIBITAHMM HOMUHAJIBHBIA Pa3psIHbII TOK 3aMEHSAIOT 3HAYEHUSAMH L7, .

I/IMHYJ'II)CHI)II\/JI TOK CICAYECT HWHUIUHUPOBATHL IIPH IHUKOBOM 3HAYCHUHU COOTBETCTBYIOLICTO
MnoJryrnepuoaa u OHHHaKOBOﬁ MOJIIPHOCTHU C HAIIPSKCHHUEM HpOMLIIHHeHHOﬁ YHaCTOTHI.

HcnpiTanue B paboyeM pexUME BBIIOJHSIOT cOrjJacHo 7.6.5, UCHONb3ys TE€HepaTop
KOMOUHHUPOBAHHOH BOJIHBI CO CIIEAYIOIMMH yCTaHOBKaMH . :

a) MO OJHOMY IOJIOKHUTEIBbHOMY W OTpHUarensHoMy ummyiascy npu 0,10 I7,,; mpoBepka
TEIIOBON CTaOMIIBHOCTH; OXJIAXKICHHE 10 TEMIIEPaTyPhl OKPY>KaIOIIEro BO3ayXa.

b) Mo 0OAHOMY MOJOXHUTEIBHOMY M OTpULaTeIbHOMY umnyibcy npu 0,25 I/..; mpoBepka
TEIIOBON CTaOMIIBHOCTH; OXJIAKICHHE 10 TEMIIEPATYPhl OKPYXKAIOILEro Bo31yxXa.

C) MO OJHOMY IMOJOXKHUTEIBbHOMY W OTpHIaTelbHOMY uMIyiascy npu 0,50 I7,.; mpoBepka
TEIUIOBON CTaOMIIBHOCTH; OXJIAXKICHHE 0 TEMIIEPATYPhl OKPYKAIOIIEro BO3/1yXa.

d) mo oxHOMY MOJIOKHUTEILHOMY M OTpHIaTelnbHOMYy ummynbcy npu 0,75 L7, ; mpoBepka
TEIUIOBON CTaOMIIBHOCTH; OXJIAKCHHE 10 TEMIIEPATYPhl OKPYXKAIOIIETO BO3IyXa.



€) M0 OJHOMY IIOJIOKHUTEIBHOMY W OTpHLaTelbHOMY uMmIyiabcy npu 1,00 I7,.; mpoBepka
TEIUIOBOM CTaOMIIBHOCTH; OXJIAXKACHHUE IO TEMIIEPATyphl OKPYKAIOLIETO BO3AYyXA.

VY3UII cuntaroT BeIIEPKABIIUM HCIIBITAHUS, €CJIM OH COOTBETCTBYET KPUTEPHUAM OLICHKH 7.6.6.
7.7 Pazpenuanutenu Y3UII u 6e3omacHas padotocrnocodbnocts Y3UII mpu neperpyske
OO61ue nooxeHus

UcnpiTanus cinexyer npoBoauTh Ha kKaxaom Y3UII. McneiTaHus BBINOJHSIOT [JI 3alUThI
KaXXJIOTO BUJIA, KXK/BIM pa3 Ha HOBBIX o0Opasiiax.

7.7.1 UcnbiTanus pazbenunureneit Y3UII Ha ycToMUUBOCTD K pabouemMy pexumy

PazpenuuuTenn Y3UII nipoBepstoT B X0JIe UCTIBITAHUN B pabodeMm pexume (cM. 7.6), Ipu 3TOM
OHM HE JOJIKHBI TOJIBEPTaThCsl ONEpaluy "BKIIOYEHUE-OTKIIOUEHHE" U TOJKHBI ObITh B pabodyem
COCTOSIHMM T10CJIE UCIIBITAHUM.

7.7.2 UcnibiTanue TersoBoit cradunsHocta Y 3UIT

7.7.2.1 UcnpiTaHne Ha TEPMOCTONKOCTD

V3UII Bblaepx’UBaOT B HarpeBaTelbHON kamepe 24 u mpu Temmnepatype (80+5) °C. Hu onun
BHYTPEHHUH pa3beIMHUTENb HE JOJDKEH B 3TO BpeMs cpaboTath.

7.7.2.2 VcniplTaHNe Ha TEIJIOBYIO CTAOUIBHOCTD
VYcnoBus UCIIBITAHUN

JIro6oli KOMMYTAllMOHHBIA DIIEMEHT HAMPSIKEHHS JTOJDKEH ObITh HAKOPOTKO 3aMKHYT MEIHOMN
MIPOBOJIOKOM TaKOTO JUAMETPa, KOTOPHINA ObI HE MO3BOJIMII €11 pacIlJIaBUTHCS B TIPOIECCE UCTTBITAaHUH.

HcnerTanue CJICOAYCT MPOBOJUTH HA 3alllUTEC KAXXKAOTO BHJA, TEM HC MCHCEC, KOI'Jla BUbI 3allIUThI
HJICHTHUYHBI, TOIIYCKACTCA MPOBCACHHUC UCIIBITAHUSA HA 3allIUTC TOI'O0 BUJA, KOTOpBIfI MMpEaACTaBJIACT

Haubosee HeOIaronpusATHYI0 KOHCTpYKLHUIO. [Ipolierypa ucnbITanuii ycTaHaBIMBAET /1Ba BapUaHTa:

- qua Y3UII, comepkampx TOJBKO OrPAaHWYMBAIOIIME HAMNPSHKEHHWE 3JIEMEHTHI, NPUMEHSIOT
MpoLEnypy a);

- g Y3UIL, conmepkamux Kak OrpaHUYMBAIOIIME, TaK M KOMMYTHUPYIOIIME HAaIpsDKEHUE
AIIEMEHTBI, IPUMEHSIIOT NMpoLEeaypy b).

a) Ilpouenypa wucneiTanuii s Y3UII, He wuMeromero KOMMYTHPYIOIIETO DSJIEMEHTa,
BKJIFOUYCHHOT'O IMOCJICAOBATCIIBHO C APYT'UMU 3JICMCHTAMU

I/ICHBITyeMBIe 06pa3111>1 MOoACOCAUHAOT K HCTOUYHUKY HpOMLIIJ.UIGHHOfI YaCTOTHI.



Hanpspxenue 101KHO OBITh JOCTATOYHO BBICOKHM, 4T0OBI yepe3 Y 3UII npoxoaun Tok. s aToro
VCIBITaHUS TOK YCTAHABIIMBAIOT HA IIOCTOSIHHOE 3HaueHHUE. TOK MOBBIMIAIOT MO3TAHO ¢ TOYHOCTBIO
+10% no cnenyromux 3Hauenuit: 2, 5, 10, 20, 40, 80, 160, 320, 640, 1000 MA (meicTByromIME
3HA4YEHUs WM COOTBETCTBYIOIINE ITMKOBBIM).

Touka oTcueTa MOKET MEHATHCSI OT 2 MA A0 MAaKCUMAaJIbHOI'O paCCCUBAaHMA SHCPIrun 2JICMEHTA,
€CJIM OHO U3BECCTHO.

Kaxxaplii 3Tan mpoAorKalT 10 JAOCTHKEHUS TEIJIOBOM CTAOMIBLHOCTH (HAampuMep, U3MEHEHHUE
TeMriepaTypbl MmeHee yeMm Ha 2 K B Teuenue 10 muH).

Bo Bpems ucnbITaHUs TOCTOSIHHO M3MEPSIOT TEMIEpaTypy Ha MOBEPXHOCTH B caMOil ropsuei
touke Y3UII (tonpko mnms Y3UII co cBOOOAHBIM AOCTYIIOM) M TOK, mpoxomsmmii depe3 Y3UII
(camyto ropsiuyro Touky Y3UII MokHO omnpeaenuTs MPOOHBIM HCIBITAHUEM JHOO H3MEpEHUEM
TEMIIEpaTypPhl B HECKOJIBKUX TOYKAX ).

HcnpiTanue npepeiBatoT, eciu pazbeaunurensb Y3UII cpadboraer. Hanpsxenue nanee He JOHKHO
HOBBIIIATHCS BO U30€XKaHKe BbIBO/IA U3 CTPOS PA3bEIUHUTEIS.

Ecnu nanpspkenue Ha BoiBojax Y3UII cranoButcs Huxke, yeM L/, , torga &/, moaaepXuBaroT B

TeueHue 15 MHH, a TOK IIPCKpallaroT peryjinpoBaTsb. HJ'ISI 3TOU OciIn H606XO,I[I/IM HCTOYHHUK
HpOMBIIHJIGHHOfI 4aCTOThI ¢ TOKOM KOPOTKOI'O 3aMbIKaHUA, KOTOpHﬁ OFI HE orpaHn4uBall TOK 0 TEX
Iop, InoKa HE cpa60TaeT KaKOH-1Tn00 Pa3bCANHUTCIID.

HawmOonrplllee 3HaueHUE TOKA HE AOJDKHO ITPEBLINIATE MAKCUMAJIBHO YCTAHOBJICHHOI'O 3HAYCHUS
TOKa KOPOTKOTI'O 3aMbIKaHU s, KOTOPOC crocoben BBIACPIKATE PA3BCAUHUTECIIb.

b) [Ipouenypa ucnbrtanus ans Y3UII, conepxaniero KOMMYTUPYIOITUE SJIEMEHTHI, BKIIFOUCHHBIE
MOCJIEA0BATEIBHO C APYTUMH DJIEMEHTAMU

KoMMmyTupyromue 31eMeHThl 3aMbIKal0T HAKOPOTKO MOCIEA0OBATENBHO C APYTMMHU 3JIEMEHTAMH.
[Tpouenypa ucnbITaHus CIAEAYIOIIAs.

K V3UIl nonpator nuranue {7, OT CHJIOBOIO HMCTOYHHUKA C TOKOM KOPOTKOTO 3aMbIKaHMS,

JOCTAaTOYHO BBICOKHUM, 9TOOBI OTKIIOYUTE 3alUTy OT CBEPXTOKA HIIU PA3BCAWHUTCIIL CBCPXTOKA,
KaK YKa3aHO U3I'OTOBUTCIICM.

Eciu He IMPOTCKACT 3HAYUTEIbHBIN TOK, MNPUMCHAIOT IIPOUCAYPY HCIBbITAHUA a), HO TIIpH
KOPOTKO3aMKHYTBIX KOMMYTHUPYIOIIUX 2JICMCHTAX.

Ecmum V3UII comepxkut Oornee OMHOTO pa3beIUHUTENS Ha 3alIUTy OJHOTO BHJA, MPOIEAYPY
UCTIBITaHUS IPOAOJIKAIOT JIO0 TEX MOP, TTOKa BCE Pa3beAMHUTEIHN HE CPadOTaIoT.

Kputepuu coorBeTcTBUs

V3UII BuyTpenneit ycranoBku. Temneparypa Ha noBepxHoctu Y 3UII Bceraa nomkHa ObITh HIDKE
120 °C Bo Bpems ucnbiTanus U Hibke 80 °C crmycTst 5 MUH mociie cpabaThIBaHUS Pa3beIUHUTEIIS.



ITpumeuanue - 3nauenus temnepatyp 120 u 80 °C - Ha paccMOTpeHuUHU.

VY3UII napyxHO# ycTaHOBKH. He MOKHO OBITH NMPU3HAKOB TOPEHHUS WM BHIOpOCA TOPSYHMX
yactull u3 yacteit Y3UIIL.

Hocrtynubie Y3UIL. Tlocne ucnbitanus Y3UII co crenenpio 3anuThl, paBHOM uiu Beiiie [P2X, ne
JOJKHBl HMMETh YacTell, HaXOIAIIMXCS TMOJ HampsHKEHHEM, KOTOPBIX MOXKHO KOCHYThCA
CTaHJapTHBIM HCIBITATECIBHBIM LIYIIOM, NpHKiIaasiBaeMbiM ¢ ycuaneM 5 H (cm. TOCT 14254),
KpOMe€ TeX, KOTopble JOCTYyNHbI, korna Y3UII ycranoBIeH Kak /111 HOPMaJIbHOM SKCILTyaTaluu.

Korna cpabarbiBaeT pa3beAMHUTENb, JODKHA OBITh OYEBUIHA YPPEKTUBHOCTh U HEOOPATUMOCTD
orkmouenus Y3UIL. Jlnga npoBepku 3TOro cieqyer B T€YEHHE | MHUH IPUIIOKUTH HAIpSKEHUE
IPOMBIIIJICHHON YacToTel, paBHoe 2I/,. IlpoTekaromuii Tok He nopKeH mpesblmath 0,5 MA

(IeicTByIOIIEE 3HAYCHHE).

7.7.3 WcnelTanue Ha CIOCOOHOCTH BBIACPIKMBATHL TOK KOPOTKOI'O 3aMbIKAHHMA B COUYCTAHHUHU C
3alIUTON OT CBCPXTOKaA, €CJIIM NUMECCTCA

VYci0Busa uCcObITaHUA

XapakTepUCTUKY UCTOUYHUKA MPOMBILIUIEHHON YacTOTHI - OKUAAEMbII TOK KOPOTKOI'O 3aMbIKaHUS
U Kod(pPuuueHt momuocty Ha BeiBoAax Y3UII - mpuBOAWT M3roTOBUTENH cornacHo Tadnuue 11.
HcnbITarenbHOE HAIPSKEHUE YCTaHABIUBAOT PAaBHBIM L, .

I/ICHHTyeMHﬁ 06138.361_[ CJICAYCT YCTAaHABJIMNBATL COIJIACHO YKA3aHUAM U3TOTOBUTCIIA.

V3UII, ero pa3beAMHUTENM W 3allUTa OT CBEPXTOKA JOJDKHBI OBITh pPa3MEUICHbl B
NPSIMOYTOJIBHOM JIEPEBSIHHOM fIuKe, Ha paccrosHuu (50+5) cMm or ero creHok. BHyTrpenHue
MOBEPXHOCTHU SIIMKA IMOKPBIBAIOT ManmUpocHOW Oymaroi mnu mapieid. OIHy U3 CTEHOK SIIHKa
(KpoMe [HA) OCTaBISIOT OTKPBITOM JUIsi TOTO, YTOOBI MOXHO OBLIO TOJCOCAUHSTH COTJIACHO
UHCTPYKLIUU U3TOTOBUTENS MOABOJAIINE KaOeH.

[Ipumeyanus

1 TTanupocHast 6ymara J0KHA OBITh TOHKOM, MSTKOW, TOCTaTOYHO MPOYHOM, MIOTHOCTHIO 12-25
/v,
2 Mapnas gomxHa OBITH TIOTHOCTHIO MpuUOIM3UTETHHO 29-30 rim? ¢ nepermierenueM 13x11

gureii B 1 CME.

[TonroroBka obpasiia

Hns Y3UIIL, cogeprxaiux TOJIbKO OAUH HEIMHEUHBIN amemMeHT, u Y 3UIL, conepxammx HECKOJIbKO
HEIUHEHHBIX DJIEMEHTOB, HO COCOUWHCEHHBIX IIOCICHOBATCIbHO, KaKAbIA »iaemeHT Y3UII,
orpaHuuuBaromui (cM. 3.5) U KoMMyTHpyromMi (cMm. 3.4) HampspKeHHe, CIeAyeT 3aMEHUTh Ha



MONXOJANINEe MeTaJuTmueckue (Hampumep, MeaHble) Onoku  (MakeThl), TapaHTHPYIOIIHE
HEU3MEHHOCTh BHYTPEHHUX COCJAMHEHUN, MX TOMEPEYHOr0 CEYEHHs, OKPYXKAIOIIMX MaTepuajioB
(HarpuMmep, CMOJI) U YIIAKOBKHU.

Hns Y3UII ¢ HenMHEMHBIMU 3JIEMEHTaMHU, COSIMHEHHBIMU MapajuIeNIbHO, CJIEIYET MOJTOTOBUTD,
KaK OIMCAHO BBIIIE, OT/ICIbHBIC KOMIUIEKTHI - IO TPU 00pa3iia i Kaxaoro Tokoporo mytu Y 3UII,
KOTOPBIA COACPIKUT OJIMH WA OOJIBIIIE HEJTMHEHHBIX AJICMEHTOB.

HpI/IMe‘-IaHI/Ie - 06pa3u1,1, IMOATOTOBJICHHBIC COI'JIACHO BLIIICYKA3aHHBIM TpCGOBaHI/DIM, JOJIDKCH
IIOCTAaBUTb U3IrOTOBUTECIIb.

[Ipouenypa ucnpiTaHus

OO0pa3er MOACOSTUHSIOT K UCTOYHUKY TPOMBIIUICHHON 9acTOTHl B COOTBETCTBHHM C Tadymuen 11,
UCTIBITATEeIIbHOE HANpPsDKEHUE YCTAHABIMBAIOT paBHBIM L7, . McnbiTanue mpoBoasT Tpwxasl. Eciu
3aMEHSCMbI WM B3BOJUMBIA BHYTPEHHUH WM BHEUIHMW pPa3beAMHUTENL CpadaThiBacT, TO
COOTBETCTBYIOIIUK PA3bCIUHUTENb CJICIYyeT 3aMEHATh WM B3BOJWTH Kaxabld pa3. Ecmm
Pa3beIUHHUTENb HE MOXKET ObITh 3aMEHECH WJIM B3BEJICH, UCTIBITAHUE TIPEKPAIIAOT.

KpI/ITCpI/II/I COOTBCTCTBHUA

Bo Bpems ucnbpITaHUS TOK KOPOTKOTO 3aMBbIKaHUS J0JKEH OBITh OTKIIIOUEH B TedeHue 5 ¢. B xone
UCIBITaHUSl ManupocHas Oymara WM Mapisl He JOJDKHBI 3aroperbes. Kpome Toro, He TOJIAKHO
MPOM30NTH B3pBIBA, a TAK)KE HE JODKHBI MUMETh MECTO JApPYrue OOCTOSTENhCTBA, OMACHBIC IS
nepcoHana u 000pyI0BaHUA.

Hoctymubeie Y3UIL. Tocne ucnbitanus Y3UII co crenenbro 3anuThl, paBHOW niu Beime [P2X, ve
JOJDKHBI HMMETh YacTel, HaXOIAIIMXCS IOJ HaNpsHKEHUEM, KOTOPBIX MOXKHO KOCHYTBCS
CTaHJapTHBIM HCIBITATSIBHBIM LIYTIOM, NpHKiIansiBaeMbiM ¢ ycuauneM 5 H (cm. TOCT 14254),
KpOMe€ TeX, KOTopble JocTynHbl, korga Y 3UII yctaHOBIIEH Kak 11 HOpMAJIbHOM KCILTyaTalyy.

Korna cpabartbiBaeT pa3beAMHUTEND, JODKHA OBITH OYEBUIHA YPPEKTUBHOCTh U HEOOPATUMOCTh
orkmroueHus Y3UIL. [l mpoBepku 3TOro CieayeT B TeYeHHE | MHMH HMPUIOKWTH HaNpsHKEHHE

IPOMBIIIJICHHON YacTOThI, paBHOE &/, K OTKJIIOUYEHHBIM pazbeauHuTenem. [Iporekarommii Tok He
JoJpKeH npesbimath 0,5 MA (IeiicTByroIIee 3HaUeHHe).

7.7.4 VcnblTaHue Ha NOBpekKaatoliee BpeMeHHoe nepeHanpsbkenue (BITH)
Hcneitanne npumenstoT Kk Y3UII ¢ coenMHEHHBIMM BMECTE BBIBOJAMH IUTAHUS U 3a3€MIICHUS,
JUIsL KOTOPOTO HM3TOTOBUTENb YCTAHABIMBAET PEXHUM O€30MacHOr0 MOBPEXKJIECHUS B aHOMAJIbHBIX

ycnoBusix BITH, onucannsix B 'OCT P M3OK 50571.19.

[Tpu ucbITAaHUN UCTIONB3YIOT HOBBIE 00PA3Ilbl, OCHAILIICHHBIE KaK JUIsI HOPMAJIbHOM dKCILTyaTaluu
COTJIaCHO YKa3aHUAM U3rOTOBUTEIIA.

VY3UIl momemniaroT B MPSIMOYTOJBHBIN ACPEBSHHBIN SIIMK Ha paccTossHUM (50£5) cMm oT ero
CTCHOK. BHYTpeHHIOI0 OBEPXHOCTH SIIIIUKA IMOKPHIBAIOT MAaMUpPOCHO Oymaroil wim mapneid. OnHy



U3 CTCHOK SIIUKa (KpOMe JTHA) OCTaBJISIOT OTKPBITOM I TOTO, YTOOBI MOXKHO OBLIO MOJACOSAUHSTD
COTJIACHO MHCTPYKIIMKM M3TOTOBUTEIS TTOABOIAIINE KaOeu.

BoiBoabl nutanuss Y3UII coequHsoT BMECTE U 3aT€éM MEXKAY TOYKOM COCAMHEHHS M BBIBOJOM
3a3eMJICHUS MMPUKJIIAJBIBAIOT BPEMEHHOE TIepeHanpshHKeHHeE.

[TonaroT KpaTKOBpPEMEHHBIE NEPEHAIPSHKEHUs, 3HadeHUsl KoTopblx ykasansl B ['OCT P MOK
50571.19, B 3aBUCUMOCTH OT THUIIA CHUCTE€MbI, IUTEIbHOCTHIO 200 MC C TpenaeabHbIM
ucnelTaTenbHbIM TOKOM 300 A (zmelicTByroliee 3HAu€HUE). 3HAUEHUS NEPEHANPSIKEHUS MOTYT
MEHSTHCS B 3aBUCUMOCTH OT TPEOOBaHUI HAIIMOHAIBHBIX HOPM.

B xope ucnbiTanus nanupocHas Oymara Uiu Mapisi He JOJIKHBI BOCTLIIAMEHUTHCSI.

[Tocne wucnbitanus Y3UII moxer ObITh B HEYAOBIETBOPUTEIBHOM cocTosiHud. Kopmyc
YCTPOMCTBA CO CTENEHbIO 3alUTHI, paBHOU WiH Bbie [P20, He 1omKeH OBITh TOBPEXKICH /10 TAKOTO
COCTOSTHUSI, YTOOBI YacTH, HAXOMSIIMECS MO HAMPSHKEHUEM, CTalld JTOCTYIHBI JIsl IPUKOCHOBEHUS
CTaH/IapTHBIM UCIBITATENIbHBIM LYTIOM.

7.7.5 WcnblTaHue Ha cOOCTBEHHBIE MOTPEOIIIEMYIO MOIIIHOCTD U TOK YTEUKH

VY3UII noncoenMHAIOT K UICTOYHUKY HANPSKEHUS NPU €ro MaKCUMaJIbHOM JUIMTEILHOM paboueM
HaNpsOKeHUU L7, COINIaCHO HHCTPYKLUMSAM H3TOTOBHUTENS. M3MEpSIOT KaXKyIlyrocs MOIIHOCTb,

notpebngemyo Y3UIL M3mepstoT TOK yTeukH, mpoTekaromuii uepes BoiBoj PE.
IIpumeyanus

1 Ecnu wusrotoButenem jAomyckaeTcss Oojee onHOM cxembl moakiaroueHus Y3UIL, Ttorma
WCTIBITAHUE TTPOBOISAT JUISl KAXKJIOM CXEMBI.

2 U3mepsroT (pakTHUecKoe IeHCTBYIOIIEE 3HAYEHUE TOKA.

7.7.6 IlpoBepka xapakrepuctuku BITH (cM. pucyHok 7)
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Pucynok 7 - [Ipumep u nuarpamMmma BO BpEMEHHU UCIIBITATEIBHON LIENH JUIS IPOBEPKU
xapakrepuctuku BITH

7.7.6.1 MeToasl UCIIBITAHUSA

CrnenyeT ucnosb30BaTh HOBblE OOpa3llbl, OCHAIIEHHbIE KaK MPU HOPMAJIbHON SKCILTyaTaluu
COIIACHO YKa3aHUSAM HU3FOTOBUTEIIS.

V3UII nomemaroT B NpsAMOYTOJBHBIA AEPEeBSHHBIN sSIMK Ha paccTtosHuu (50+5) cMm oT ero
CTEHOK. BHYTpEHHIOI0 MOBEPXHOCTH SIIMKa MOKPBIBAIOT MaMPOCHON Oymaroil uimu mapiei. OaHy
U3 CTEHOK SIIUKa (KpOMe JIHA) OCTABJISIOT OTKPBITOM JJIsl TOTO, YTOOBI MOXHO OBLIO MO/ICOEIUHSATD
COTJIACHO MHCTPYKIIMHM U3TOTOBUTENS MOJBOASIINE KAOEIH.

Hcnbityemblii 00pasen JTOJDKeH ObITh TOACOENMHEH Ha i1 =3_g 35 C K MCTOYHHMKY HAIPSKEHHUS

POMBIIIICHHON YacToThl LT (momyck MuHyC 5%). NCTOYHHMK HampspKEeHUs TOJDKEH OBITh OO0
JIOCTaTOYHO BBICOKOI TOKOBOM CITOCOOHOCTBIO (ISl TapaHTHH, YTO HampspkeHue Ha BeiBogax Y 3UII
He ymaner Hwke 95% Ifr B Xome wucmbITaHus), JTUOO IO 3HAYCHUIO DPABHBIM YKa3aHHOMY
BBIJIEPKMBAEMOMY TOKY KOPOTKOTO 3aMmbikaHust ¥Y3UII (BbIOUpatoT MeHbIlIee 3HAUCHHE).

Coyctst 100 Mc win paHbIe 1ocie MpUKIaAbIBaHus LT Ha UCTIBITYeMbIl oOpasen B TedeHue 30
MHUH TOAAI0T HANpsDKeHHE, paBHOe L. (momyck MuHYyc 5%) ¢ TOH K€ TOKOBOW XapaKTEepPUCTHUKOU

HCTOYHHKA.

7.7.6.2 Kputepun COOTBETCTBUS



a) Pexxum noepexaenus BITH

Ecnmu m3roroButens 3amaer pexum nospexaeHus BITH mpu 3amanHOM(bIX) 3HaUeHUH(sX) LT,
nanupocHas Oymara Wi Mapiis He JI0JKHA BOCILIAMEHSTHCS B XO/I€ UCIIBITaHUS.

Kopmyc ycTpoiicTBa co cTeneHbI0 3aluThl, paBHOU wiH Bhiie [P20, He 10JbKeH ObITh TOBPEXKICH
JI0 TaKOro COCTOSIHMS, YTOOBI YacTH, HaxXOJAIIMEcs MOJ HaNpsHKEHUEM, CTalu JOCTYIHBI s
KacaHus CTaHIaPTHBIM UCTIBITATENIbHBIM LIYTIOM.

Ecnu pazpeaunutens cpabaThiBaeT, JOJKHA ObITh oueBUIHA 3((HEKTUBHOCTh U HEOOPATUMOCTh
OTKJIIOUEHHUs yCTpoicTBa. JJis mMpoBEpKHM 3TOro ClENyeT B T€UeHHE | MHUH MOAaTh HANpsHKEHUE
HOPOMBIIIJICHHON 4acToThl, paBHoe /.. Ilporekaromuii Tok He aomkeH mnpesbimats 0,5 MA

(meicTByIOIIEE 3HAYCHHE).
b) Xapakrepuctuka ycroiunBoctu k BITH

Ecau usroroButens 3agaeT XApaKTCPUCTUKY YCTOﬁqHBOCTH k BIIH IIpHu 3alaHHOM 3HA4YCHHUHA UT )

V3UII Tonsko TOraa CHMTANOT BBIACPIKABIIMM HCIIBITAHHA, KOI'JAad 6y,Z[YT BBIITIOJIHCHBI CJICAYIOMIUE
JOIMMOJIHUTCIIbHBIC YCIIOBHA:

- V3UIl wumeer TeEIOBYHO CTa0WIBHOCT, B nepuox mnojgaun L7, . Y3UII cuuraror
TEpPMOCTAOMIIbHBIM, €CIM IHMKOBOE 3HAUYE€HUE AKTHBHOM COCTABISAIOMIEH [, WM paccenBaHUE

SHEPruM HE BO3pACTAET B MOCHeAHNE 15 MUH NPUKIIAAbIBaHUS HapsbKeHus L, ;

- TI0CJIe TOTO KaK MCIBITYeMbIl 00pa3el oxJIaguTcs 10 TeMIEepaTypbl, OMU3KON K OKpYyXKaroleH,
ClIeyeT ONPEAEIUTh IPEJIEIbHOE HANPSKCHUE HCIBITAHUEM, ONHUCAHHBIM B 7.5, IpPOBEPHUB,
JNCUCTBUTEIIBHO JIM COXPAaHAETCS YPOBEHb HANPSOIKCHHs 3alIMThI, YKA3aHHBIM HM3TOTOBUTEIEM.
HcnbiTanue 1o 7.5.2 BBINONHAIOT TOJIBKO NPH {4, , @ ucnblTanus no 7.5.4 u 7.5.5 - Tonbko npu & .
BcenomorarenbHbple  Lienu, HanpuMep WHAUKATOPBI IOJIOKEHMs, JOJDKHBI OBITH B pabodeM
COCTOSIHMH.

OCMOTp HCIIBITYEMOT'O 06pa3ua HEC JOJI?)KCH BBISABUTH HOBpC)K,Z[CHHfI.

7.8 UcnibiTanue aByx- 1 oJHOBBOAHBIX Y3UII ¢ pa3nenbHbIMU BBOJHBIMU U BHIBOJAHBIMU
BEIBOJJaMHU

7.8.1 UcniblTaHne Ha PETYIMPOBKY HAIIPSKEHUS

HaprDKeHI/Ie Uc moaaroT 4€pe3 BBO)IHOI\/'I 3aXKHUM, 1 OHO JOJI?KHO OBITH ITOCTOSSHHBIM C J0ITYyCKOM

muHyCc 5%. VcnbITaHue ciiefiyeT MPOBOIUTH C HOMHUHAJIBHBIM TOKOM IPH aKTHBHOW Harpyske.
BxomgHOoe ¥ BBIXOJHOE HANPSHKCHUS HW3MEPSIOT OIHOBPEMEHHO C MOAKIIOYEHHON Harpy3Kou.
OnpeaenstoT peryJIupoBKy HanpsokeHust (£07) B mporeHTax mo gpopmye

&U%=M

FEE 100,
EXOO



I[aHHoe 3HAYCHUC OOJIDKHO OBITh 3ap€rucTpupoOBaHO MW COOTBETCTBOBATH 3asABJICHHOMY
HN3TOTOBUTCIICM.

7.8.2 HoMHHANBHBIN TOK Harpy3KH {1

K VY3UII nomaror nutanue, kak B 7.8.1, mpu TeMmiieparype OKpPYKaroIllero Bo3ayXa ¢ MOMOIIbIO
Ka0eJsi MUHIMAIILHOTO ceueHUs], ykazaHHoro B 7.3.1. Tok Harpy3ku IOJDKEH yCTAaHABIMBATHCS IO
HOMHMHAJILHOMY TOKY HAarpy3kK, YyKa3aHHOMY U3rotoButeneM. [IpuHyauTenbHOe OXJaXKAeHHE
VY3UII negonycTumo.

VY3UIl cuuraroT BBIAEPKABUIMM HCIBITAHUE, €CIUM €ro 000JO0YKa JOCTUIVIA TEMJIOBOU
CTaOWJIBHOCTH M TeMIIepaTypa 4acTei, OCTYIHBIX P HOPMAJILHOW IKCIUTyaTallMH, He Ooyiee ueM
Ha 40 K npeBblaeT TemMneparypy OKpy>Karomiero Bo3ayxa rnomemieHus (cm. 2.1).

7.8.3 WcnbiTaHue Ha crioCOOHOCTH BBIAEPKUBATh KOPOTKOE 3aMBIKAHHE CO CTOPOHBI HArpy3KH
npu Hanuuuu pazseaunuteneit Y3UII (ux Hanuuue onpesaesseT H3roTOBUTEINb)

[ToBTOpSIOT UcHBITaHUE TI0 7.7.3, HO 6€3 3aMKHYTBIX HAKOPOTKO 371eMEeHTOB. OIHAKO BCE BBHIBOJIBI
HArpy3Kd 3aMBIKAIOT HAKOPOTKO MPOBOJIHMKOM HAMOOJBIIEro cedeHus (W3 yka3aHHbIX B 7.3.1) m
mrHoi 500 MM.

KpI/ITepI/II/I COOTBCTCTBHUA

B xone ucnbiTaHus TOK KOPOTKOTO 3aMBIKaHUS CIeAyeT OTKIIOYHUTH B TeueHue 5 ¢. Bo Bpems
UCIBITaHUS ManupocHas Oymara Wi Mapiis He JOJDKHA BocrulaMeHuThesl. Kpome Toro, He 10JIKHO
MPOM30UTH B3pBIBA, a TAK)KE HE JOJDKHBI MUMETh MECTO ApPYrue OOCTOSITENhCTBA, OMAcHBIC IS
nepcoHana u 000pyI0BaHUS.

Hoctynnoe Y3UII. [Tocne ucneiranus Y3UII co crenenbro 3amuThl, papHOU win Beime [P2X, ve
JOJDKHBI HMMETh YacTel, HaXOIAIIMXCS IMOJ HaNpsHKEHUEM, KOTOPBIX MOYKHO KOCHYTHCA
CTaH/JapTHBIM HCIBITATeIBHBIM ILIYTIOM, NpHKiIansiBaeMbiM ¢ ycuareM 5 H (cm. TOCT 14254).
Ecnu BHyTpeHHUH pazbenuHuTENb HEe cpabortan, Y3UII nomkHO BeIMOMHUTH TpeOoBanus 7.4.1 u
7.5. Ecnu BHYTpEHHHMH pa3beIWHUTENIh CpaloTal, JOHKHA OBbITh O4yeBHUIHA J(P(HEKTHBHOCTH U
HEOOpPaTUMOCTh OTKJIFOUECHHUS.

I[J'IH IIPOBCPKU (I)aKTa OTKIHOYCHUA HCO6XO,Z[I/IMO MNPCAIIPUHATH CIICAYIOINE MCPHI:
a) Y6C,Z[I/ITBC$I B TOM, YTO HAa BBIBOAHLIX 3aKUMaX HCT HAIIPSAKCHUS,;

b) NpUIOKUTH HANIPsDKEHUE MPOMBIIUIEHHONW YacTOThI, paBHOE 217, M@Ky COOTBETCTBYIOLIMMHU

BBOJIHBIMU U BBIBOJHBIMHU BBIBOJIAMU B T€YEHHE | MMH, IIPU 3TOM MPOTEKAIOMIUN TOK HE JOJKEH
npesbiath 0,5 MA (eficTByroIIee 3HaYCHHE).

HcnplTaHnuI0  TOJDKHBI  IIOABEPraTrbCs  BCE  BCIIOMOTATENIBHBIE — YacTH,  BKJIIOYCHHBIE
nocnenoarenbHo ¢ Y3UII, kak yka3aHO U3rOTOBUTENEM.

7.8.4 CiocoGHOCTH BBIAECP)KUBATH MEPEHAIIPSKEHHE CO CTOPOHBI HArpy3KH



Jns 3TOTO WMCHBITAaHUS TNPHUKIAABIBAIOT 15 wumnyiabcoB Toka 8/20 wmm 15 wumnynbcoB

KOMOUHUPOBAHHON BOJHBI C Halps)KEHHMEM pPAa3sOMKHYTOM wnenu 7., pPaBHBIM 3HAYECHHIO,

COOTBETCTBYIOLIIEMY €r0 CIOCOOHOCTH BBIIEP)KUBATh MEPEHANPSIKEHUE CO CTOPOHBI HArpy3KH,
yKa3aHHOW HM3TrOTOBHTENIEM. VIMIyIbChl MPUKIABIBAIOT TpeMs TpynnaMu (IO MSITh MMITYJIbCOB B
Ka)XJON TpyIIe) K BBIXOJHBIM BbIBOJAaM ucmbITyeMoro ob6pasma. Ha Y3UII momator &, ot

HNCTOYHHKA HAIPSKCHUA C HOMUHAJIBHBIM TOKOM HC MCHCC 5 A. Kanc,umﬁ HUMITYJIBC JOJIZKCH OBITE
CHHXPOHU3UPOBAH I10 OTHOIICHHIO K NPOMBINUICHHOW uyacrore. Haumnas ot 0°, yrox
CHUHXPOHM3ALMH JIOJKEH YBEIMUNBAThCA yepes 30°+£5°.

WuTepBan Mexy uMitysibcamu coctapisieT 50-60 ¢, a Mexy rpynnamMi HMITYJIbCOB - 25-30 MuH.

I/ICHI)ITyeMbII\/JI 06pa3eu AOJDKCH HaXOJUTLCA 1104 HAIPsS)KCHUECM B TCUYCHHME BCCro IHKJIIA
HCIIBITAaHHH. HaprDKCHI/Ie Ha BBIXOJHBIX BBIBOJAX JOJIKHO PCTUCTPHUPOBATHCA.

Kpurepun coorBeTcTBUA
V3II cunTaroT BbIIEPKaBIIUM UCIIBITAHUE, €CIIU TPeOOBaHUs 7.6.6 BBIIIOIHEHBDI.
7.9 JlonomHUTEIbHBIC UCOBITAHHS

[TpoBoaAT U1 onpeseneHnss KpuTepuid 6e301MacHOCTH.

7.9.1 llepenocubie Y3UII ¢ rubkumu kabensiMu U IMIHYpaMH U UX KperieHHe

7.9.1.1 Ilepenocusle Y3UII nomxHbl ObITH CHAOKEHBI AHKEPHBIM KPEIUIEHUEM IIHYpa, YTOObI
IPOBOJAHMKHU OBbLTH CBOOOJHBI OT HATSKEHMsI, CKPYUYMBAHUS, KOT1a OHM IOJICOEIMHEHBI K BbIBOJIaM
WJIN KOHIIaM, a UX MOKPBITHE JTOJIKHO OBITh 3aIMIIEHO OT UCTUPAHUS.

OmuteTka, eciu UMeeTcs, 10JKHA ObITh MIPUKPEIUIEHA K aHKEPHOMY KPEIUICHUIO IIHYPA.

CooTtBeTcTBHE IPOBEPSIOT OCMOTPOM.

7.9.1.2 DPPeKTUBHOCTh yIEPKHUBAHUA MPOBEPSIOT CIEAYIOIIUM MCIBITAHUEM C TOMOIIbIO
YCTaHOBKH, ITPEACTABICHHON HA PUCYHKE 8.
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1 - sKkcueHTpHK; 2 - pydKa MPUBOAA; 3 - BUIKA; 4 - MIHYp UM Kabenb; 5 - Tpy3

PI/ICYHOK 8 - YcranoBka AJI1 UCIIBITaAHUA KPCIUICHUS LIHYpPa

V3UII ¢ HECHEMHEBIM INHYPOM HUCIBITBIBAIOT B COCTOAHUHN ITOCTABKU; MCIIBITAHWEC BBITIOJIHAIOT Ha
HOBBIX 06pa3uax.

V3UII ¢ 3ameHseMbIM KalOelleM HCIBITHIBAIOT ¢ KaOelleM HOMUHAIBHOTO CCUCHUSA, YKA3aHHOTO
HU3TOTOBHUTCIICEM.

[TpoBoaHMkM THOKOro Kabens WM LIHYpa pa30OpHBIX KaOeyell BBOAST B 3aKUMbI, BHHTBI
3aTATMBAIOT TaK, YTOOBI 3aMKCUPOBATH MOJOKEHUE IPOBOTHHKA.

AHKepHOE KpeIUIEHHE ILIHYpa HCHOJIb3YIOT, KaK OOBIYHO; 3a)KMMHBIE BUHTBI, €CIIM HMEIOTCH,
3aTSrMBalOT BPAIIAOIIMM MOMEHTOM, paBHbIM 2/3 OT yKa3aHHOro B Tabmuie 12.

Tabnuna 12 - TpeboBaHus K 3aTATUBAHUIO 32)KMMHBIX BUHTOB

Bpamaromuii Moment, H-m

HomuHanbHbli quaMeTp pe3bObl, MM I I Il

Tlo 2,8 0,2 0.4 i
Cs. 2,8 10 3,0 0,25 0,5 -
" 30" 32 0,3 0,6 -

" 32" 36 0,4 0,8 -




" 36" 41 0,7 12 12
"4t 47 08 18 12

" 47" 53 08 2,0 14

[Tocne cOopku 0O6pasua ero 4acTH AOJKHBI ObITh TOUHO IOJOTHAHBI, IIPU ITOM HE JIOJIKHO OBITh
BO3MOXHBIM MpPOTOJKHYTh Ka0elb WM INHYp B oOpasel] Ha CKOJbKO-HHOYIb 3HAYUTEIHHOE
paccTosiHue.

O6p3361_[ MNOMCIIAKOT B HCHbITATCIIbHYIO YCTAHOBKY TakK, yTOOBl OCH Kalbens WiIn IOIHYypa
pacmojaraiuCb BEPTUKAJIbHO OTHOCHUTCIILHO MCCTAa X BBOJA B O6p33€11.

3arem kalenb WK NIHYP TOJBEPral0T CTOKPATHOMY HATSHKCHHUIO C YCHIIUEM:

60 H, ecniu HOMHMHaIBbHBIA TOK He Ooyee 16 A, a HOMHHanNbHOEe HampspkeHue 10 250 B
BKJIFOYHTENBHO;

80 H, eciu HOMUHAIBHBIN TOK He Oosiee 16 A, a HOMUHAIBLHOE HanpsbkeHue cBbiie 250 B;
100 H, ecnu HOMUHAIBHBIM TOK CBEIIIE 16 A.
PactsaruBaroriye ycunusi puKIaasBatoT 0€3 phIBKOB, KK pa3 B TeueHue 1 c.

CrnenyeT cnemuTh 3a TeM, YTOOBI YCHIJIME pacHpelessuioch PaBHOMEPHO Ha BCE YacTH Kabems
(>KUJITBI, U3OJISIINIO U OTUIETKY).

[Tocne wucnpiTaHus Kabenb WM IIHYP HE JOJDKHBI CMECTHThCsA Oojiee yem Ha 2 mm. Jls
pa30OpHBIX YCTPONCTB KOHIIBI MPOBOJHUKOB HE JOJDKHBI 3aMETHO CMENIAThCS B BBIBOAAX; JUIS
Hepa300pHBIX YCTPOUCTB HE JIOJDKHO OBITH OOPBIBOB JIEKTPHUUECKUX COSTUHEHUH.

Jlns u3MepeHust mpoJ0JIbLHOTO CMEILIEHUs 10 Hayalla UCTIBITaHKs Ha BBITATMBaHHME Ha Kalene win
HIHype, NPUOIM3UTENHHO Ha paccTossHMM 20 MM OT KOHIIa oOpaslia MM aHKEPHOI'O KperieHMS,
cTaBsAT MeTKy. Ecnm B ycTpoiicTBax ¢ Hepa300pHBIMHU IIHYpaMU HET YeTKO 00O3HAUYE€HHOrO KOHIIA
o0pa3iia WK aHKePHOTO KPETJICHHsI, JONOJHUTEIbHYIO METKY CTaBsT Ha KopIyce odpasia.

ITocne wucnelTaHMsA CMCIOICHHUEC MCTKHU Ha KaOene WIH HYPE OTHOCHUTCIBHO 06pa3ua HNIn
AHKCPHOTO KPCIIJICHUA U3MEPAIOT B COCTOSAHNUN HATSXKCHUSA Ka0eJs uiu HIHypa.

7.9.1.3 Hepazoopubie Y3UIl nomkHbl ObITH CHAaOXEHbI THOKMM KaleleM WM IIHYpOM,
cootBercTByromMM ctanaapraMm cepuit OCT P MOK 60227 unu I'OCT P M3OK 60245, nnomanb
CEUEHHUsI TPOBOJHUKOB KOTOPBIX MOAXOIUT ISl MakKCHUMalbHbIX mapameTpoB Y3UIl wu
COTJIACOBAHHOTO C HUM 000pY/I0BaHUSI.



CooTBeTCTBHE MPOBEPSIIOT OCMOTPOM, HM3MEPEHUEM M IMPOBEPKON MPaBUIBHOCTH MPUMEHEHHUS
ruOkux kabened W MIHYpOB coriiacHo TpeboBaHusM cranpapToB cepuit 'OCT P MOK 60227 u
I'OCT P M3K 60245 (4T0 NpUMEHUMO).

7.9.1.4 B mnepazbopubix Y3UIl rubkuii kalenbp WM HIHYp KOHCTPYKTHUBHO JOJDKHBI OBITH
3aIIUIIEHBI OT YPE3MEPHOro U3ruda B MECTe X BBOJAA B YCTPOHCTBO.

Ol"paHI/ILII/ITeJ'II/I, MpE€aHa3sHA4YCHHBIC I ITOH OCian, A0JKHBI OBITH BBIITOJIHEHBI U3 HU30IA0UMOHHOTO
MarcpHrajia 1 HaACKHO 3aKPCIJICHBI.

CHI/IpaJIbHBIe MCTAJUIMYCCKUC  MIPYKHHBI, OrOJICHHLIC HJIM  IMOKPBITBIC  HU30JIAIIMOHHBIM
MaT€pHralioM, HC CICAYCT IPUMCHATHh B KAUCCTBEC OrpaHI/I‘IHTeHefl OT u3ruoda IMPOBOAHHKOB.

CooTBeTcTBHE MIPOBEPSIIOT OCMOTPOM U UCIIBITAHMEM Ha U3rU0 B YCTAHOBKE, IIPEICTaBICHHON Ha
pucyske 9.

300 mun

1 - obpaszerr; 2 - ycTpoWCTBO AJisl KperuieHus oopasia; 3 - Tpy3

PI/ICYHOK 9 - YcranoBka JJId UCIIBITaHUSA Ha n3ruod

HcnpITaHne BHITIONHSAIOT HA HOBBIX 06pa3uax.



OO6pa3zer] IpUKPEIUISIOT K KojaeOaTeIbHOMY MEXaHU3MY YCTAaHOBKHM TaKMM 00pa3oM, YTOObI IpU
HAaXOXJIEHUU 00pa3la B CpeJHEM MOJO0KEHHH OCh TMOKOro Kalelns WM IIHypa B MECTe BBOJA B
o0pasel] HaxoWIach B BEPTUKAILHOM MOJI0XKEHUH, IIPOXOAS 4epe3 OChb KOJIeOaHMUs.

W3MeHsss paccTOsSHME MEXIy 3aKpEIUIEHHOM 4YacTblO KOJICOATENBHOTO MEXaHU3Ma U OChIO
KosiebaHus, oOpasel] pacnojaralT Tak, YTOObI LIHYp COBEpLIal MUHUMaIbHOE OOKOBOE JBHKEHHE,
a Ka4yaroluicsa MEXaHU3M HCIIBITATENbHOM YCTAHOBKH IPOXO/INI CBOIO MOJIHYIO TPAEKTOPHUIO.

C nenpio OBICTPOTO OIpENENICHUS] ONBITHBIM IyTEM BO BpeMs HCIBITAHUS MOHTaXHOTO
HOJIOKEHUS IIHYPa ¢ MUHUMAJIbHBIM OOKOBBIM JIBUKEHHMEM, YCTAHOBKA JUISl MCIIBITAHUS Ha U3rH0
JOJDKHA OBITH YCTPOEHA TaK, 4TOOBI Pa3HBIE OMOPHI Ui MOHTa)Ka YCTPOWCTB Ha KOJeOaTEIbHOM
MEXaHU3Me JIETKO PeryJINpOBaINCh.

K xabemro nnu IMHYPY NOABCHIMBAKOT I'Py3 TaK, YTOOBI MMPUKIIAABIBAEMOC YCUIIUC COCTABJIAIIO:

o o 2.
20 H - nyig ycTpoiicTB ¢ HOMUHAIIBHBIM cedeHHeM Kabesei unu muypoB cBsiiie 0,75 mm “;

10 H - nns1 ocTasnbHbIX yCTPOMCTB.

[To mpoBOHHUKAM MPOIYCKAIOT TOK, PABHBI HOMUHAIIBHOMY TOKY YCTPOMCTBA, MIIH CJICTYIOLIHIA
TOK (BBIOMPAIOT MEHBIIIEE 3HAYCHNUE):

16 A - 0y ycTpoHcTB ¢ KaOesnsiMM WU IIHypaMu HOMUHAJIBHOTO cedeHus cBblie 0,75 MM 2 ;

o 2.
10 A - ayig ycTpoOHCTB €O IIHypaMu HOMUHAIbHOTO ceueHus 0,75 MM *;

2,5 A - ai1s yCTpOWCTB €O IIHypaMy HOMHHAJIBHOTO cedeHus MeHee 0,75 MM 2,

HaHp}I)KeHI/IC MECKAY MPOBOAHUKAMU PABHO HOMUHAJIbHOMY HAITPAKCHUIO o6pa3ua.

KonebarenbHblif MexaHu3M oTKJIOHseTCst Ha 90° (45° B KaXyl0 CTOPOHY OT BEPTHKAJIH), YHCIO
n3ru6os - 10000 ¢ yactoroit 60 U3ruOOB B MUHYTY.

Oy U3rub COCTaBISIET OJTHO JIBIKEHHE JTMOO Briepe, JIMO0 Ha3a/l.

[Tocne 5000 u3ruGoB oOpa3ipl ¢ KabeIsIMU WM HIHYpaMH KpyTJjoro ce4yeHusl MOBOPAYMBaIOT Ha
90° B KkonebaTedbHOM MeEXaHHU3ME; O0paslbl C IUIOCKUMH UIHYpaMH M3TM0a0T TOJNBKO B
HaIpaBJICHUH, IEPIICHAUKYIISIPHOM K OCH IIPOBOJIHUKA.

Bo Bpemst ucnibiTanust Ha U3rud He AOKHO OBITh:

- IpepBIBaHUS TOKA;

- KOPOTKHX 3aMbIKaHUN MEXy MPOBOIHUKAMHU.

CuMTaroT, 4TO MPOU30ILIO KOPOTKOE 3aMBIKAHUE MEXAY MPOBOJHMKAMM I'MOKOro KaOems WIn
IIHYpPa, €CJIM TOK AOCTHUT 3HAYEHUS, PABHOTO IBYKpPaTHOMY HUCIIBITATEILHOMY TOKY YCTPOICTBa.



HaI[eHI/Ie HAIMpsKCHUA MCXKAY KaXAbBIM KOHTAKTOM W COOTBCTCTBYIOIIHWM IIPOBOJHHUKOM C
IMPOITYCKA€MBbIM HUCIIBITATCIbHBIM TOKOM, PABHBIM HOMHUHAJIBHOMY, HC IOJI)KHO ITPCBBIIIATH 10 MB.

ITocne ucneITaHus OIrpaHHUYUTECIIb, €CJIM OH HMCCTCA, HE OOJDKCH OTACIATHBCA OT KOpIIyCca, a
H30JIAIA ruOKoro kaOeis WM IIHypa HC AOJDKHA HMCTb IIPHU3HAKOB HUCTHUPAHUSA HWIIA HU3HOCA,
pa3sopBaHHBIC ITPOBOJIOKHM ITPOBOAHUKOB HE HOOJDKHBI ITPOKAJIbIBATH H3O0JALIWMIO H CTAaHOBUTBHCA
AOCTYIIHBIMHU.

7.9.2 Mexanudeckasi IpOYHOCTb

7.9.2.1 VY3UIl npomxHbl 007a1aTh COOTBETCTBYIONIEH MEXaHUYECKOW MPOYHOCTHIO, YTOOBI
BBIJICP)KUBATh Harpy3KH, BOSHUKAIOIINE B X0/I€ YCTAHOBKH M 9KCIUTyaTally.

CooTBeTCTBHE IMPOBEPAIOT CICAYIOIIUMHU UCIIBITAHUSIMU.

OO0pa3ipl oABEpraoT yAapaM ¢ IMOMOIIbIO yIApHOM HCHBITATEIbHON YCTAHOBKH, KaK MOKa3aHO
Ha pucyHnke 10.

a - UcneiTatenpHas YCTaHOBKa

1

L




1 - mapuwmp; 2 - cranpHas TpyOKa; 3 - pama; 4 - obpaser; 5 - MOHTaxHbIH kpenex; H - BeicoTa
nasieHus
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netanu 2-5 - ctainb Mapku Fe 360
Pucynok 10 - Y napHas ucnbiTaTenbHasi ycTaHOBKa

VY aapHbIil 3JIeMEHT MMeEeT MOIycPepruuecKyro MOBEPXHOCTh ¢ paguycoM 10 MM, BBINOJHEH W3
nosmamuaa TBepaocteio 100 HRC u umeer maccy (150+1) 1.

OH eCTKO 3aKpeIuIeH Ha HUYKHEM KOHIIE CTaIbHOM TpyOKH, BHEIIHUN TUaMETp KOTOpoi 9 mm, a
ToyHa cTeHoK 0,5 MM, KOTOpas LIApHUPHO 3aKpelieHa B BEPXHEH 4acTH TakK, YTO KadaeTcs
TOJIBKO B BEPTUKAIIBHOM TUIOCKOCTH.

Och mapaupa pacnosioxkeHa Ha BeicoTe (1000+1) MM HaJ OCHIO yIapHOTO DJIEMEHTA.

TBepnocte 1o PokBemly ynapHOro 3J€MEHTa OINPENENSIIOT C MOMOIIBK CTAJIBHOIO IIapUKa
muamerpom  (12,700+0,0025) ™M, BaaBauMBaeMoro ¢ HauyanbHOW Harpyskoi (100+2) H wu

MakcuMabHOU Harpy3ko# (500+2,5) H B roioBKy yaapHOTO 3J€MEHTa.

[Mpumeuanne - JIOMOJHUTEIBHYIO HWH(POPMAIMIO, KACAMOUIYIOCS ONpPEIeIeHUsT TBEPIOCTH
actTuueckux Macce mo Poksemny, cm. UCO 2039-2 [4].



KoHCTpyKIUsl yCTaHOBKM TaKOBa, YTO JJISL yAEP:KaHUS TPYOKU B TOPU3OHTAIBHOM TOJOXKEHUH K
MOBEPXHOCTH YAAPHOTO AJIEMEHTA ClielyeT NpuKiaabiBaTh yeunue 1,9-2,0 H.

o 2
OOpa3ipl yCTaHABIMBAIOT Ha JUCTe (aHepbl TOMMMHONW 8 MM, Mmomanpo 175 Mm*“,

IIPUKPEIUICHHOM B BEPXHEM M HUJKHEM YIUIaX K KECTKUM KPOHILITEHHAM.

ITepenocHbie Y3UII ucnpIThIBalOT KaK CTallMOHAPHBIE, U C IIOMOILBIO BCIIOMOTaTEIbHBIX CPEICTB
UX OPUKPEIUISAIOT K JIUCTY (paHepsbl.

MontaxHas onopa AobkHa uMeTh Maccy (10+1) kr u momkHa OBITH YCTAHOBJIEHA HA JKECTKOH
pame.

MoHTaXHasi KOHCTPYKIUS JTOJKHA OBITh TaKOM, YTOOBI:

- oOpasely Mor ObITh Tak pa3MEUIeH, YTO TOYKa yjapa JIeKHUT B BEPTHUKAIbHON IJIOCKOCTH,
POXOALIeH Yepe3 0Ch MOABECKH;

- oOpaszery MOr ObITh CMELIEH B TOPU30OHTAJIBHOM HAIPABICHUMM W IOBEPHYT BOKPYI OCH,
NEepIEHINKYIISIPHO TIOBEPXHOCTH (paHEepHI;

- TUCT (paHepBl MOT TOBOPAUYMBATHCSA BOKPYT BEPTUKAJIBHOM OCH.
VY3UII ckpbITON YCTAaHOBKM MOHTHPYIOT B YIUIYOJIEHUH, CIETTaHHOM B Opycke U3 JiepeBa (TBEpIbIX
NOpoJ) MM MaTepuajga C aHAJIOTUYHBIMM MEXaHMYECKUMM XapaKTePUCTHUKAaMH, KOTOPBIH

npukperieH K jucty ¢haneps! (Y3UII B coOOCTBEHHBIX MOHTaXHBIX KOPOOKAaX HE MCIIBITHIBAIOT).

[Ipy ucnonp30BaHUU JEPEBSIHHOIO Opycka HANpaBlieHUE BOJOKOH B HEM JIOJDKHO OBITh
NEPIEHIUKYIIIPHO K HAIIPaBJICHUIO yAapa.

V3UII ckpbITOI YCTaHOBKM C BUHTOBBIM KPEIJICHHUEM JIOJKHBI ObITh MPUKPEIJICHBI ¢ TTOMOIIBIO
BHUHTOB K KPOHIITEHHAM, yriIyOJIEHHBIM B OpPYCOK.

V3UII ckpbITO YCTAaHOBKHM C KpEIUJICHHEM IIUIaMH JIOJDKHBI OBITH MPHUKPEIIEHbl K OpYycKy ¢
MIOMOILBIO IIIHIIOB.

[lepen HaHEeceHUEM yIapOB KpeneKHble BUHTHI OCHOBAHUH U KPBIIIEK 3aTATUBAIOT, PUKJIAIbIBAS
BpaIfarnmii MOMEHT, paBHBIN 2/3 OT ykazaHHOTO B Tabmuie 12.

OOpa3upl ycTaHaBIMBAIOT TakK, YTOOBI TOYKAa yjaapa Jexajla B BEPTUKAJIbHOM IJIOCKOCTH,
IIPOXOJAIIEH Yepe3 OCh MIapHUPA.

Y 1apHbIii 3JIEMEHT JTOJIKEH CBOOO/THO Ta/IaTh C BBICOTHI /7 , yKa3aHHOM B Tabuuie 13.

Ta6muma 13 - BeicoTa majeHus y1apHoro 3JeMeHTa



Yactu 0001049€K, TIOJBEPrafouecs yapam
BricoTa najenus, MM OOBIYHBIX YCTPOKHCTB JPYTUX YCTPOHCTB
100 AuB AuB
150 C C
200 D D

A - yactu Ha (pPOHTANBHOM MOBEPXHOCTH, BKJIIOYAs YACTH, HAXOMASIIUECST B
yriayOnenuu; B - 9acTu, KOTOpbIe HE BBICTYMAIOT OoJiee 4eM Ha 15 MM OT MOHTaKHOM
MOBEPXHOCTU (pacCTOSHUE OT CTEHbI) IOCNIe YCTAaHOBKM KaK JUIsl HOPMAaJbHOM
JKCIUTyaTaluu, 3a UCKiIouYeHreM vyacteil A; C - 4acTH, KOTOpbIE BBICTYIAIOT OoJiee
yeM Ha 15 MM, HO He CBbIIIE 25 MM OT MOHTaXXHOW MOBEPXHOCTH (PacCTOSHHE OT
CTEHBI) IOCJE€ YCTAaHOBKM KaK JUIsi HOPMAaJbHOM HSKCIUTyaTalluH, 3a HCKIIOUYECHHUEM
gacteir A; D - yactu, KoTOopble HE BBICTYHAlOT Oojiee yeM Ha 25 MM OT MOHTa)KHOM
MOBEPXHOCTU (PACCTOSIHME OT CTEHBI) IOCIIC YCTAaHOBKM KakK JUIsi HOPMaJbHOM
SKCIUTyaTaliy, 3a UCKIIIOUEHUEM JacTei A.

Bricota maseHus ompenensercs 4acTbio oOpasiia, Hanboyiee BBICTYMAIOMICH HaJ MOHTaKHOM
MOBEPXHOCTHIO. ITO KacaeTcsl BCEX YacTel 00pasiia, 3a UCKIFOUCHUEM JacTer A.

BricoTa naacHus - 3TO PaCCTOAHUC IO BEPTHUKAIN MCEKAY IMOJIOKCHUCM KOHTpOJII)HOfI TOYKH,
KOoraga MassTHHUK CBO60,[[€H, U TOJ0KEHHUEM ATOH K€ TOUYKH B MOMEHT yaapa.

KOHTpONBbHYI0O TOYKY HAHOCAT Ha IOBEPXHOCTh YIApPHOIO 3JIEMEHTa B MeCTe, I/I€ JIMHUA,
MPOXOJAIIasl Yepe3 TOUKY MepecedeHnsl OCeil CTanbHON TpyOKM MasTHUKA U YAApHOTO 3JeMEHTa U
NEPHEHAUKYJIApPHAas K IIJIOCKOCTH, B KOTOPOHM JI€XKAT OTU OCH, IEPECEKAETCA C IMOBEPXHOCTHIO
YZIapHOTO JJIEMEHTA.

[To oOpa3uam HaHOCST yaapbl, paBHOMEPHO paclpeaenss MX Mo oOpasiy. Yaapel HaHOCAT B
MeCTax, IJIe UMEIOTCSI OTBEPCTHSI, BCKPbIBAEMbIE [P MOHTaXKE (HAIIpUMEP, PO3ETKH).

VY apbl HAHOCSIT B CEAYIOIIEM MOPSAKE:

- IITh yJApoB - JUId YacTed A, MpuueM OJMH yaap HaHocAT B 1eHTp. [locie Toro kak obpasen
OB MepeMellleH TOPU30HTAIbHO, HAaHOCIT 10 OJHOMY yJapy B caMble HEOIAaronpusiTHbIE TOUKU
MEXIy LEHTPOM M KpasMH; IOcje TOro Kak oOpaseny Obul moBepHyT Ha 90° BOKpyr ocH,
NEePIEeHIUKYIIPHON K MTOBEPXHOCTH (DaHephl, HAHOCSAT 110 OJTHOMY yJapy B I0JI0OHbBIE TOUKHU;

- 4eThIpe yaapa - s yactei B (Hackonbko 310 npumenumo), C u D:
OJIMH yAap MO OJHOM cTOpoHE o0pasla Mmocje TOro Kak JUCT (aHepsl ObUT MOBEpHYT Ha 60°, u

OJIMH yAap MO JPYrod CTopoHE olpasima IMocjie TOoro kKak oH Obul moBepHYT Ha 90° BOKpyT ocw,
NEepIEHANKYIISPHOH K TUCTY (paHepbl, IPH HEU3MEHHOM €T0 MOJIOKEHHH;



10 OJJHOMY YAapy MO KaXXA0H U3 JBYX OCTaBIIUXCS CTOPOH 00pasiia Mpu MOBOPOTE JIUCTa haHEPhI
Ha 60° B IpOTUBOMOJIO’)KHOM HAMPABJICHUH.

Ilocne wucneITaHuS 06p33€H HE JOJDKEH HMCTHb HOBpG)K,I[GHHﬁ, Hapylaromux TpC6OBaHI/I${
HACTOAIICTO CTaHAapTa. B YaCTHOCTH, YaCTHU, HAXOAAIUCCA IO HAIPSIKCHUCM, HC NOJDKHBI CTATh
JOCTYIIHBI JJIA KaCaHU CTaHAAPTHBIM HUCIIBITATCIIbHBIM ITYIIOM.

HOBpe}K,I[eHI/Ie OTACIIKH, MCIKHUC TPCIIUHBI, KOTOPBIC HEC CHHXAKOT paCCTOﬂHI/Iﬁ YTI€YKH U
BO3QYHIHBIX 3a30pOB, MCIIKUC 33,3y6pI/IHbI, HC BJIHAKOIINUC nary6Ho Ha 3alluTy OT IOpaXCHUA
OJICKTPUYCCKUM TOKOM HJIKM OT IIPOHUKHOBCHUA BOJbI, BO BHUMAaHUC HC IIPUHUMAIOT.

TpeH_[I/IHBI, HEBHUAUMBIC 0e3 IIPUMEHCHUA YBCINYHUTCIbHBIX HpI/I60pOB, IMOBEPXHOCTHBIC TPCIINHBL
Ha IITaMIIOBAHHOM BOJIOKOHHOM IMOBCPXHOCTHU U T.II. BO BHUMAHWEC HC IPUHUMAIOT.

7.9.2.2 Ilepenocubie Y3UII ucnpiThiBaloT BO Bpalarouiemcsi 6apadaHe, IOKa3aHHOM Ha PUCYHKE
11.
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1 - nepeBsiHHBIN OpYCOK; 2 - cTaNbHAs JIUTA; 3 - PE3UHOBBIN YroJIOK; 4 - JIUCT, JIAMUHUPOBAHHBIN
IIJIACTUKOM

Kopmyc 6apabaHa BBIOTHEH U3 TMCTOBOW CTANIM TOJIIIUHOMN 1,5 MM.
Pucynok 11 - Bpamaromuiics 6apaban
Paz6opubie Y3UII ocHamaroT ruOkuM KabeiaeM WIHM IIHYPOM, YKa3aHHBIM H3TOTOBHUTEIIEM, CO
CBOOOIHBIM KOHIIOM JUTMHOM mpubauzutensHo 100 M.

BI/IHTBI BBIBOJIOB U C60p0‘-IHI>Ie BUHTHI 3aTATUBAarOT MOMCHTOM, paBHBIM 2/3 oT yKaSaHHOFO B
Tabymue 12.



Hepaz6opusie Y3UII HCIBITHIBAIOT B COCTOSIHUM TTOCTaBKH, THOKHI Kabeab WK MIHYp 00pe3aroT
TaK, 4TOOBI CBOOOIHBIN KOHEI JITMHOM pubau3uTenbHo 100 MM BBICTYIIAT U3 YCTPOKCTBA.

O06pa3siibl copackiBarOT ¢ BHICOTH 500 MM Ha CTAJIbHYIO IUTATY TOJIIMHOW 3 MM, YHCIIO TIAJICHUH B
3aBHCHUMOCTH OT MacChl 00pa3ia JOKHO OBITh CIETYIOIIUM:

1000, ecin macca obpasua 6e3 kabesns win mHypa He npesbimaer 100 T;
500, ecnu Macca obpasma 6e3 kabenst uinu muypa cBeime 100 r, Ho He 6omnee 200 r;

100, ecin Macca obpasna 6e3 kadbens wiu mHypa cBbime 200 r.

. -1 .
bapaban Bparmaercst ¢ 4acTOTOH 5 MUH — ; TakuM 00pa3oM mpoucxoaut 10 mageHuit B MUHYTY.
OnHoBpeMeHHO B OapabaHe UCTBITHIBAIOT TOJIBKO OJMH 0Opasell.

ITocne ucneITanus O6pa3l_[bl HC DOJIKHBI UMCTH CJICAOB ITIOBPCKICHUA. B vactHOCTH:
- HKM OAHA 4aCTb HC JOJIDKHA OBITE Pa3bCAUHCHA UJIN ocna6neHa;

- HE JIOJDKHO OBITh BO3MOKHOCTH KOCHYTbCS 4YacTel, HaXOJAIIMXCS M0/ HapPsHKEHUEM, JaXe C
HOMOIIBIO CTAHAAPTHOTO MCIBITATEIBHOTO IIyIIa, IPUKIIaIbIBaeMOro ¢ ycuiareM He 6onee 10 H.

[Tpu npoBepke mocie UCHBITaHUS 0C000€ BHUMAHUE CIEAYET YIENUTh MOACOSAMHEHUIO THOKUX
kabeneil wim mHypoB. [lomyckaercs MmojoMKa MEJIKUX yacTed MpH YCIOBHM, YTO HE HapylleHa

3amuyTa OT MOPAKCHUA JICKTPUICCKHUM TOKOM.

[ToBpexaeHneM OTAENKH M MEJIKUMH 3a3yOpHHaMHU, HE CHUKAIOIIMMHU PACCTOSTHUIN yTEUKU WUIIU
BO3/YIIHBIX 3230pOB, MOKHO ITPEeHEOPEUb.

I/I3MepeHHOC MMPEACIIbHOC HAIIPAKCHHUEC CIICAYCT ONPCACIIATh UCIIBITAHUAIMU 10 7.5.

Hcnpitanue mo 7.5.2 mpoBOIST TOJABKO MPH £y, , @ UCTIbITaHus 10 7.5.4 1 7.5.5 Tonpko npu L. .

Jns ucneitanms no 7.5.3 cnenyet NpuMeHITh MakcUMyM 10 M3MEpEeHHBIX TUKOBBIX 3HAYEHUH.

OO0pa3zer] CunTarOT BBIZCP)KABIINM HCITBITAHUE, €CIIH H3MEPEHHOE TPe/IeIbHOE HAMPSHKEHUE HIDKE
MM paBHO Ly,

3areM HCHBITyeMBIﬁ 06pa3eu MOAKIOYA0T K HWCTOYHUKY HANPSIKECHUA C MaKCUMaJIbHBIM
JIINTCIIbHBIM pa60qHM HaMps’KCHUCM Uc npu HOMUHAIIBHOM 4acToTe. MchbITaTenbHBII
Tpchq)opMaTop AOJIKCH UMCTh TOK KOPOTKOTI'O 3aMbIKaHUS HE MCHEC 200 MA, €CJIM U3IrOTOBUTCIIEM

HE MPEeAYCMOTPEHO pYyroe 3HadeHue. M3MepstoT ToK, MPOTEeKAIIUi Yepe3 UCIIBITYeMbIid 00pasell.
Ero akTuBHas cocTaBisionias, U3MEPEHHas Ha IMKE CUHYCOU/bI, HE JIOJIKHA MPEBbIATh | MA.

7.9.3 TepMOCTOMKOCTD



7.9.3.1 B Teuenne 1 u Y3UIl BeigepkuBalOT B HarpeBaTeNbHOM IIKady IMpH TeMIepaType
(100+2) °C. Mzonupyromuii KOMITayH[, TPUMEHSIEMbIH BO BHYTPEHHEM MEXaHU3ME, HE JIOJDKCH
BBITEUb B 3HAYUTEIBLHOM KosinyecTBe. [locie oxnakaeHus: HCIBITYeMOro 00pasiia, YCTaHOBJIEHHOTO
KaK [PH HOPMAJIbHOM SKCILUTyaTalluy, YacTH, HAXOJISALINECs MOJ HampsyKEeHHUEM, He JODKHBI OBITh
JOCTYIHBI JJIi TPUKOCHOBEHHUS CTAHJAPTHBIM HCIBITATEIbHBIM IIIYIIOM, IPUKIAJBIBAEMBIM C
ycunueM He 6onee 5 H.

Cuurarot, uto Y3UII BeIeprKano UCnbITaHus, Jaxe eciu pazbeauuutens Y 3UII pasomkHycs.

7.9.3.2 Hapyxnbie yactu Y3UIl u3 H30JSALMOHHOTO MaTepuana MNOABEPrarOT HCHBITAHUIO
JIaBJICHUEM CTAJIbHOTO IIApHKa C TOMOIIBIO0 YCTAaHOBKHM, TIOKa3aHHOW Ha pUcyHKax 12a u 12b.

1 2 3
2 L
TN

T4

1- ucneITyeMblit 0Opaselr; 2 - CTaJIbHOU mapHK; 3 - Tpy3; 4 - onopa ajs oopasia

Pucynok 12a - YcraHoBKa /Ui HCIIBITaHUS JaBICHUEM IIapUKa

R2.5
Cepepa

Pucynox 12b - Harpy3ouHblii cTepeHb Ui UCTIBITAHUS 1aBJICHUEM ILIapUKa



Yactu U3 M30JALUOHHOIO MaTepualla, IMOJJIEP’KUBAIOIIME TOKOBEIYIIME YacTH M YacTH LEHH
3a3eMJICHHS, UCTIBITHIBAIOT B HarpeBaTeabHOM MmKady rnpu temmeparype (125+2) °C.

YacTu U3 M30JLUOHHOTO MaTepHalia, He TOAJIEPKUBAIOIINE TOKOBEIYIINE YACTH U YaCTU LIETIH
3a3eMJICHUS, JaKe KOHTAKTUPYIOIIHUE ¢ HUMHM, UCIIBITRIBAIOT TIpH Temneparype (70+2) °C.

HcnpiTyemblii  o0Opa3el; COOTBETCTBYIOIIMM  00pa3oM  pa3MelaloT, €ro IMOBEPXHOCTh
pacrosaraercsi FOpu30HTaJIbHO, a CTaJIbHOM LIapuK AMAMETPOM 5 MM JAaBUT Ha NOBEPXHOCThH C

ycunuem 20 H.

Cnycrsa 1 9 miapuk CHUMArOT ¥ 00pasel] MorpykarT B XojoaHyko Boay Ha 10 c. Temmeparypy
o0pa3la CHIKAIOT JJ0 TEMIIEPATyphbl OKPYKAIOILIET0 BO3AYXA.

I/I3Mep$[IOT ANaMCTPp OTTHCKA IIapuKa, OH HEC JOJUKCH IIPCBLIIIATH 2 MM.

IIpumeuanue - Kepamuueckue 4acTv 3TOMY HCIIBITAHUIO HE MOJJIEXKAT.

7.9.4 CTOMKOCTb K YpE3MEPHOMY HArpeBy M OTHIO

Cornacno paznenam 4-10 MOK 60695-2-1/1 [5] npoBoAsT UcTbITAaHHE pacKaJeHHON MPOBOJIOKON
pu COOJTIOJICHUN CIICAYIONINX YCIIOBHIMA:

- 17151 HapykHbIX dacTeil Y3UII u3 u3onsauuoHHOro Marepuana, noJepKUBAIOLIUX TOKOBEIYIIHE
YaCTH U YaCTH 3aIMTHOM LI€NH, UCIIBITAHUE IPOBOIAT NpH Temneparype (850+15) °C;

- JUIs APYIMX Hapy)XHBIX 4acTedl W3 M30JSIIMOHHOTO MaTepHaja HCIbITaHuE MPOBOIAT IPHU
temneparype (650+10) °C.

Jns ueneit Hactosmero wucnelTaHus ocHoBaHus Y3UII HapyXHOH YCTaHOBKM CUHTAIOT
Hapy>KHBIMHU YaCTSMHU.

HcneiTaHue He MMPpOBOAAT HA YACTAX U3 KCPAMHUYCCKOI'0 MaTepuraia.

Ecin um3onupyrolue 4acTH BBIIIOJHEHBl M3 OJMHAKOBOIO MaTepHasa, HCHBITAHUE MPOBOIAT
TOJIbKO Ha OJHOW M3 O3THUX 4YacTell COrjJacHO COOTBETCTBYIOLEH TeMIlepaType HWCIbITaHUS
pacKaJeHHON MPOBOJIOKOM.

HcneiTanue OpoBOAAT IJid TapaHTHU TOro, 4YTO pPACKaJICHHAd IIPOBOJIOKA B 3aJdHHBIX
HCIBITATCIIBHBIX YCIOBHUAX HC BBI3OBCT BO3IrOpaHUsA HU3OJIAOMOHHBIX qaCTeﬁ, nin 4actb U3
HU30JIAIMMOHHOI'0 MaTepuruajia, KOTopad MOXCT BOCIINIaMCHUTHCA, 6yI[CT TOpCTh OIrpaHUYCHHOC BPCMH,
a OI'OHb HE HGpGﬁ}ICT B IMOCTOAHHOC IIJIaMs U HE BBI3OBCT BBIMIAACHUSA T'OPAIINX JacTe u qacCcTHll U3
HCHBITy@MOfI qacCTH.

VcnipITanye IpoBOJAT HA OJHOM 00pasLie.

B CJIydac COMHCHHA UCIIBITAHUC ITOBTOPAIOT CIIC HA IBYX 06pa3uax.



HcnbrTanue npoBOJAT IPUKIIAABIBAHUEM PACKAJICHHOW IIPOBOJIOKH OJUH Pas.

Jns ucnbiTanus oOpasen J0DKeH OBbITh MOMEIIEH B caMoe HeOJIaromnpHsITHOE IOJIOKEHHE,
KOTOPOE€ BO3MOXKHO B IIPEIIOJIaraéMbIX YCIOBMAX 3KCILIyaTallUd (MCIBITyeMas IMOBEPXHOCTh - B
BEPTUKAJIBHOM II0JIOKEHUN ).

IleTnro packaJleHHOM IPOBOJIOKM IPUKIAABIBAIOT K 33JaHHOW IOBEPXHOCTH HCIBITYEMOIO
o0Opa3ua ¢ y4eToM YCIOBUH IpearoiaraeMoil 3KCIUTyaTallMy, IIPU KOTOPBIX HarpeBaTelbHbIN WK
HaKaJIIEMBIN 3JIEMEHT MOXET BOMTH B KOHTAKT C 00pa3IioM.

Cuurarot, 4To 0Opa3zel MpoLIe] UCIIBITAHUE PACKATIEHHOH TPOBOJIOKOMH, €Cin

- OTCYTCTBYCT BUAMMOC IJIaMs U YCTOP'I‘{I/IBOG CBCUCHUC, ]I

- IjaMs W pacKaJeHHbIE YacTH Ha oOpas3ine yracairoT B TedeHue 30 ¢ mocrie yJaaleHus
pacKaJICHHOH MPOBOJIOKH.

[lpy ucHBITAaHUM PACKAJICHHOW IPOBOJIOKOW TOJ 00pasell MOAKIAIBIBAIOT COCHOBYIO IIOCKY,
00€pHYTYIO MAaTMPOCHON OyMaroii.

7.9.5 IlpoBepka BO3AYIIHBIX 3a30pOB U PACCTOSHUN YTEUKU

Paccrosuuns MCKAY SJICKTPOAaMH HCKPOBBIX PaspAAHHUKOB HE YYUTBIBAIOT IIPU ONPCACICHHUU
BO3YIIHBIX 3a30POB U paCCTOHHI/II\/’I YTCUKHU.

7.9.5.1 Y3UII Hapy»HOU yCTaHOBKH

BozaymHele 3a30pbl M pacCTOSAHMS YTEUKH MEXKY YacTSAMH, HaXOIALUIMMHUCS MO/ HAPSDKEHUEM,
U 3eMJIel He MOTYT OBITh MEHBIINX 3HaYEHHH, yKa3aHHbIX B Tabmauie 14.
Tabnuua 14 - Bo3aymHsle 3a30pbl U paccTosHus yreuku as Y 3UII HapykHOH ycTaHOBKH

Pa3MCpBI B MUJUIMMETPAX

MakcumanbHoe MunumanbpHEII PaccrosiHue yreuku it U30IUHOHHBIX
JUTUTEIIbHOE paboyee | BO3IYIIHBIN 3a30p MaTepuanoB*
HanpspkeHue Y3UII,

B

CUT =600 400 £ CUT 2 600**

Ho 450 3,0 6 7,5
Ot 450 1o 600 5,5 12 15,5
" 600 " 1200 8,0 20 25,5

"1200 " 1500 10,0 30 40,0




* BoO3MOXHBI Jpyrue 3HAuY€HHUs, €CIM CTeNeHb 3arpsA3HeHus HIbke 4 WiH
MIPOBOJSATCS UCTIBITAHUS Ha 3arpsi3HEHHE.

[Ipumeuanue - Jlanubie 3Hauenus B3sATbl U3 MOK 60664-1 [6] nis BBICOTHI Haj
ypoBHeM Mops 10 2000 M, cTeneHu 3arpsa3HeHus 4 U yCJIOBUI HEOJJHOPOAHOUM CPEbI.

CUT - cpaBHuTenbHbIN HHIEKC TpekuHrocroiikoctu (cm. 'OCT 27473, xpurepuit
A).

** TekcT cOOTBETCTBYET opurunainy. - [Ipumeuanne "KOJIEKC".
7.9.5.2 Y3UII BHyTpeHHEN yCTaHOBKU
Bo3ayminble 3a30pbl 1 pacCTOSHUS YTEUKU HE JTOJDKHBI ObITh MEHbIE 3HAaYeHUH, yKa3aHHbBIX B

Tabimuue 15.

Tabmuua 15 - Bo3aymasie 3a30pbl 1 paccTossHus yreuku aust Y 3UII BHyTpeHHEH yCTaHOBKU

JlnutenbpHOE pabouee Ho 100 | Ot 100 | OT 200 | OT 450 | OT 600 OT 1200
Hanpspkenue Y3UIL B 10 200 | 10450 | 1o 600 | mo 1200 | mo 1500

Bo3aymineie 3a30psl, MM:

1) Mexxay JacTsiMu, 1 2 3 55 8 12
HaXOJISIIUMHUCS TI0]T
HaIlpsHKEHUEM Pa3HOU
MOJISIPHOCTH

2) MeXy 4acTsIMH,
HaAXOISIMMUCS IO
HaMnpsKeHUEM, H:

- BUHTAMU U IPYTUMHU 1 2 3 5,5 8 12
yCTPOMCTBAMH IS KPETUICHUS
KPBIIIEK, OTCOCTHHICMBIMHU
pu MoHTaxke Y 3UII

- KpENeXHBIMU TOBEPXHOCTSIMU 2 4 6 11 16 24
(cm. mpumeuanue 2)

- BUHTaMU WIH JPYTUMU 2 4 6 11 16 24
YCTpPONCTBaMHU JJIst KPETIICHUs
VY3UII (cm. mpumeuanue 2)

- KopIrycaMu (CM. IpUMEYaHHs 1 2 3 55 8 12
1u2)




3) MeX1y METAIUTMYECKUMU
YacTsMHU MEXaHU3Ma
pa3beAMHUTENS U:

- KoprycaMu (CM. IprMEUaHue 1 2 3 55 8 12
1)

- BUHTaMU U JPYTUMH 1 2 3 55 8 12
yCTPOMCTBAMH TSI KPETUICHUS

V3UII

Paccrosnns YTCYKHU, MM:

4) Mexy 4acTsMH, 1 2 3 55 8 12
HAXOIAIIAMUCS IO
HaIpPsDKEHUEM pa3sHOU
MOJIIPHOCTH

5) Mex1y yacTsMH,
HaXOJISAIIUMHUCS 1101
HaNPsHKCHUEM, H:

- BUHTaMH U IPYTUMHA 1 2 3 5,5 8 12
YCTPOWCTBaMH JJIsl KPETIICHUS
KPBIIIEK, OTCOCHHICMBIMH
pu MoHTaxke Y 3UII

- BUHTaMU WJIH JPYTUMU 2 4 6 11 16 24
YCTPOHCTBAMH ISl KPETICHUS
Y3UII (cMm. npumevanue 2)

- KopIycaMu (CM. IpUMeUYaHue 1 2 3 5,5 8 12
1)

[Ipumeuanus
1 Onpenenenue cm. 7.9.7.2.

2 Ecnm BO3mymiHBIE 3a30pBl M PACCTOSIHUS YTEUYKHM MEXIYy 4YacTsIMU YCTPOMCTBA,
HaXOJAIMMHUCA T0J HAIPSDKEHUEM, U METaUINYECKUM SKPAaHOM WM IOBEPXHOCTBIO, HA
kotopoi yctaHoBieHo Y3UII, 3aBucaT Tompko oT KoHcTpykuuu Y3UII, onum HE moryt
ObITh yMeHblIeHbl, korga Y3UII ycTtaHOBiIeHO B caMOM HEOIAaronpUATHOM MOJOXEHUU
(maxxe B METaJUIMYECKOM 000JI0UYKE), TOCTATOUHBI 3HAUECHUS Nepeuncienuit 1 u 4.

7.9.5.2.1 UcnbiTanue. U3mepenust




I/ISMepeHI/ISI BBITIOJIHAOT 663 MMPOBOAHUKOB, @ TAKKC C MNPOBOAHWKAMHU HaI/I60JII>IHeF0 CCUCHUA,
YKa3aHHOTO H3TOTOBUTENEM. ['aliku M BUHTBHI C IKCHEHTPUYHBIMU TOJIOBKAMHU CUUTAIOT CaMBIMH
HEYTOOHBIMHU JIJIS 3aTATHBaHUS. ECIIM MMeeTcs meperopoika, TO BO3YITHBINA 3a30p U3MEPSIOT Yepe3
MEPETOPOJIKY; €CIH MEePEeropojka COCTOUT U3 JIBYX YacTeil, He COCAMHEHHBIX BMECTE, BO3YIIHBIH
3a30p M3MEPSIOT Yepe3 pa3deUTENbHbIA 3a30p. PaccTosiHus uepe3 IIeIM WA OTBEPCTHUS B
HapY)XHBIX YaCTSIX BHE M3OJSALMOHHOIO MaTepuaia U3MEpSIOT MO0 MeTaJUIMYecKoil Qoibre mo
KacaTeJIbHOW TIOBEPXHOCTH; JJsi 3TOro (oJbry HE 3ampaBisiioT B OoTBepcThs. C MOMOIIBIO
UCIBITAaTeNbHOTO IIyna (cM. 7.9.1) ee cienyer 3anpaBuTh B yIIIbL.

B caywae, ecnm Ha myTH YTEUKH BCTpedaercs yriyOjeHue, ero mpoduibr HTPUHUMAIOT BO
BHUMAaHHE TOJBKO B TOM cClly4yae, KOTJa €ro IupuHa He MeHee | MM; yriyOnenus menee 1 mm
YUHUTBIBAIOT TOJBKO IO IIUPUHE.

Ecin nMeercss meperopozka, cOCTOsAIasi M3 JIBYX 4YacTeil, HE CKJIEEHHBIX BMECTE, PACCTOSHUE
YTEUKH M3MEPSIOT 4Yepe3 pPasfesIMTENbHbIM 3a30p. Eciau BO3QYIIHBIM NPOCBET MEXKAY YacCThIO,
HaxXOJsIIEHCs 110 HANPSHKECHUEM, U IIEPETOPOAKON C MOHTUPYEMBIMU IIOBEPXHOCTAMHU MEHEE 1 MM,
TO NPUHUMAIOT BO BHUMAaHUE PACCTOSHUE TOJIBKO YEPE3 pa3leisollyl0 IOBEPXHOCTb, KOTOPYIO
TOTJa CYMTAIOT PacCcTOsSHUEM YyTeuku. Eciim ke HeT, TO IOJHOE pPacCTOSIHWE, MHBIMU CIIOBaMH,
CyMMapHO€ 3HAY€HHUE BO3AYIIHOIO IPOCBETA M PACCTOSHUSA 10 Pa3AEISAIOUNICH IOBEPXHOCTH
CUMTAIOT BO3IYIIHBIM 3a30poM. EciM MeTasImdecKue YacTH IOKPBITBI CaMOOTBEpACBAIOLICH
CMOJIOH CJI0OEM TOJIILMHOM 2 MM WMJIM MU30JIMPOBAHbI, TO PACCTOSHUS YTEUKH U BO3AYIIHBIE 3a30Dbl
WCIBITAHUIO HAIIPSDKEHUEM 110 7.9.8 He moaBepraror.

7.9.5.2.2 Jlutbe He OHKHO BBIXOJMTH 3a Kpail mpecc-(hopMbl, IUThEBass Macca JOJDKHA IUIOTHO
IpUJIeratb K CTeHKaM MOJOCTH, a METaJll JIOJDKEH paclpeaensaThes B Hell paBHOMepHO. McnbiTanue
IPOBOJIAT MOMNBITKONW OTJETUTH JUTHEBYIO Maccy 0€3 MOMOIIM HHCTPYMEHTA.

7.9.6 TpeKUHIOCTOMKOCTD

HcnplTaHne HE NPOBOAAT, €CIAM HM3OJIALMOHHBIA MaTepHuald KEpaMUYEeCKUH WIN pacCTOSHUS
YTEUKHU KaK MUHUMYM B J[Ba pa3a MPEeBBIIIAIOT 3HAYEHUsI, yKa3aHHbIE B 7.9.5.

Ucneitanue - no 'OCT 27473, kputepuii A, ucnsiTaTesbHoe Hanpsikenue 175 B.
7.9.7 ConpoTUBIIEHUE U3OISALNI

Ucnsiranue - mo 'OCT P 50345.

7.9.7.1 UcnbiTyeMbie 00pa3ibl JOKHBI OBITh TIOJTOTOBIIEHBI CISTYIOIIIM 00pa3oM.

JlonomHUTEIbHBIE BBOJHBIE OTBEPCTHS ISl KaOeleh, €Clii MMEIOTCS, OCTaBISIOT OTKPBHITHIMU;
€CIM HMMEIOTCS BCKPBIBAEMbIE IMPHU MOHTAXKE OTBEPCTHS, OAHO M3 HUX OCTaBJISIOT OTKPBITHIM.
Kpbimkn w  jgpyrue d9acTv, CHHUMaemble O€3 TIOMOIIM WHCTPYMEHTA, YyAAISIOT W, TpH
HEOOXOIMMOCTH, TOJBEPTAIOT BIAXKHOU 00paboTke. BiaxkHyro 00pabOTKy MPOBOAT B KaMepe MpH
OTHOCHUTENIbHON BIaKHOCTH OT 91% mo 95%. Bo Bcex Toukax, Kyna MOXKET OBITh INOMEIICH
UCIIBITYEeMBIH 00pasel, MoICPKUBAIOT TeMIIepaTypy OKpyxkatomiero Bozayxa 7 ot 20 no 30 °C ¢
touHocThio =1 °C. Ilepen momemeHneM oOpa3loB B KaMmepy BIAXHOCTH OHH JOJKHBI MUMETh
temneparypy ot 7 o (¥ +4)°C.



HcnbiTyemble 00pa3iibl BEIIEPKUBAIOT B KAMEpEe BIAXKHOCTH 2 CyT (48 1).
IIpumeyanus

1 B GOJNIBIIMHCTBE CIy4aeB UCHBITYEMbIE 00pa3Ilbl MOKHO JTOBECTH JIO TpeOyeMoi TeMIieparypsl,
BBIZICP)KaB UX HE MeHee 4 4 TP 3TOH TeMIlepaType Iepe/1 BIaXHOH 00pabOTKOM.

2 OTHOCHUTENBHON BIaXXHOCTH OT 91% 10 95% MOXHO TOOUTHCS, TOMECTUB B KaMePy BIAKHOCTH
HACBILICHHBIA BOAHBIA pacTBOp cyinbparta Hatpus (IMa;>0,4) wmm HuTpara kamus (EIO3),

UMEIOLINI T0CTAaTOYHYI0 KOHTAaKTHYIO IOBEPXHOCTH C BO3TyXOM.

7.9.7.2 BwinepxaB 30-60 MuH mocie BIIaXHOH 00paOOTKH, Ha OOpa3llbl MOJAOT HAIPSHKEHUE
noctostHHOTo Toka 500 B 1 cimyctst 60 ¢ u3MepstoT CONMPOTUBIICHUE U3OJISAIUH.

H3mepeHune mpoBOAST B KaMepe BIKHOCTH WM B IMOMEIICHHWH, KyJa IMEPEHOCAT 00pasIbl s
JOCTHIKEHUS 3a/IaHHOM TeMIepaTypbl, U TOJBKO MOCTE KPEIUJICHHUsI YacTel, KOTOPbIe MOTJU OBbITh
CHSTHI.

N3mepeHus nNpoBOJAT B CIEAYIOIIEM OPSIKE:

a) MEXJIy BCEMHU COCJUHEHHBIMU BMECTE€ YaCTAMHU, HAXOIALUIMMHCS 1107 HANpPSDKEHUEM, U
koprycoMm Y3UII, nocTynHeIM IIpH ciIy4yailHOM KOHTAKTe.

"Kopmyc" B KOHTEKCTE JAHHOTO UCIIBITAHUS O3HAYAET:
- BC€ JOCTYIHBIE JUIsl NMPUKOCHOBEHHS METAJUIMYECKHE YacTH M METaJUIMUYecKyro (osbry Ha
MOBEPXHOCTU H3OJSIIMOHHOTO MaTepuana, KOTOpble JOCTYHNHBI I0CJIE€ YCTAaHOBKU Kak JUIs

HOpM&J’ILHOI’I OKCILTyaTaluu,

- TIOBEpXHOCTb, Ha KOTOpoil ycrtaHoBieHo Y3UII, mnpu HeoOXOAMMOCTH, MOKPHITYIO
MeTaJIITN4eCKON (OJIbroi,

- BUHTHI U apyrue npucnocoOnenus s kpernenus Y 3UII k omope.

[Tpu u3MepeHusx MeTauIMyecKyro (oJIbry pa3MeliaroT TakuM oOpa3oM, 4YToObl 3¢ EKTHBHO
UCTIBITaTh BO3MOXKHBIE 00pa30BaBILIUECS MTPH JUTHE 00JIOH;

b) mexny wactsamu Y3UII, Haxoasmmmucs TOJ HAMpsHKEHUEM, TJIABHOM ILEMU W YacTAMH,
HaXOJIAIMIMMHUCS TIOJT HANpPsHKEHWEM, BCTIOMOTATENBHBIX IIeTel, ecau uMeroTcs. CompoTHBIICHHE
U30JISIIUN HE JOJIKHO OBITh HIKE:

5 MOM - 1t U3SMEpeHuit COTJIaCHO MOAMYHKTY a),

2 MOM - 117151 I3MEPEHUI COTIIacHO MOIIMYHKTY b).

7.9.8 DnexTpuueckas IpOYHOCTh U30JIALUN



VY3UIIl HapyXHOW YCTaHOBKM HCHBITHIBAIOT MEXIY BBIBOJAMH M3 KOpIlyca 0e3 BCTPOCHHBIX
yacreil. B xone ucnsitanus Y3UII noaseprarot odpeisruBanmto cormacio MOK 60060-1 [7].

Y3UII BHyTpeHHEH YCTaHOBKHM MCIBITHIBAIOT, KaK yKa3aHo B 7.9.7.2 a), b).
VY3UIIl uchBITHIBAIOT HANPSDKEHHEM IEPEMEHHOTO TOKa cormacHo Tabmuie 16. Hauwmnas ¢

IMOJIOBUHBI YKA3aHHOT'O 3HAYCHUSA, HAIPSIKCHUC MMOBLIIIAKOT B TCYUCHUC 30 ¢ J0 IIOJIHOI'O 3HAa4Y€CHUA,
KOTOPOC 3aTEM BBIACPKUBAIOT B TCYUCHHUE 1 MuH.

Tabmuua 16 - DnekTpuueckasi IPOYHOCTh U30JISLUN

JnutensHOE pabodee HAMpsHKEHUE HcnpiTaTeibHOE HATIPSHKCHHE
Y3ull &7, , B MEpEMEHHOTO TOKa, KB
Jo 100 1,1
" 200 1,7
" 450 2,2
" 600 3,3
" 1200 4,2
" 1500 5,8

[Tpu ucnibITaHUM HE TOJKHO MPOUCXOAUTH 00pa30BaHUs AYT'M WK MPO00si, OJHAKO JOMYCKAIOTCS
YaCTUYHBIE PA3PsAJIbl, ECIIM U3MEHEHHUE HANIPSDKEHUS IIPU pa3psiie cocTaBiseT MmeHee 5%.

CunoBoii TpaHcpopMmaTop, NPUMEHSEMBIA TMPH MCHBITAHUH, TOCIAE TOrO0 Kak OH OblI
OTPETyJMPOBAaH HA HCIBITATEIPHOEC HANMPSHKEHWE TPU  PA3OMKHYTHIX  BBIBOJAX, JOJIKEH
obecreunBaTh TOK KOPOTKOTO 3ambikaHusl mopsaka 200 MA mpu 3aMKHYTHIX HaKOPOTKO BBIBOJIAX.
Pene MakcMManbHOTO TOKA, €CIM UMEETCS, JOJKHO CpadaThIBaTh, €CIM TOK HUCIBITATEILHOMN IEH
npeBbicUT 100 MA. YcTpoicTBO [Isi M3MEPEHUsl UCIBITATENIbHOTO HAINPSKEHUS JOJDKHO HMETh
norpentHocTs +3%.

Bcnomorarensabie nienu ucnbIThiBatoT coriaacao 'OCT P 50030.5.1.

7.9.9 CTOMKOCTh K MPOHMKHOBEHHUIO TBEPBIX YACTHUI] U BOJBI

Hcnperranue npoogat cornacHo ['OCT 14254 Ha cOOTBETCTBHE CTEIIEHH 3aIMTHI.

8 KoHTponbHbIe U NPUeMOYHbIe UCNbITaHUsA



8.1 KoHTpoabHBIE UCTIBITAHUS

Crnenyer mpoBecTH WCHbITaHUe(s) i 1npoBepkd coorBercTBUs Y3UII  TpebGoBanusM
paborocnoco6HoCcTH. M3roToBUTEINb JOKEH YKa3aTh METO/Ibl UCTIBITAHUH.

HpOBepKy, qTo fc HHMKC 3aIaHHOT'O 3HAUYCHU A, BBIIIOJIHACT U3IrOTOBUTECIIb IIPH 3aJaHHOM U,: .

8.2 IlpuemMouHbIe HCTIBITAHUS

[TprieMOYHBIE WCTIBITAHUS IPOBOJISAT IO COTIIACOBAHUIO MEXKIY M3TOTOBUTENIEM M IMOTPEOUTEIIEM.
Ecnu motpebuTens B CBOEM COTJIAIICHUH ONPEaesieT MPUEMOYHbIC UCTIBITAHUS, TO UX MPOBOIST Ha
OkaifilieM 1eJIoM 4ucie o0paslioB, PaBHOM KOPHIO TPEThEH CTEMEHU OT YHUCIA MOCTaBIISEMbBIX
Y3UIIL. Jlroboe wu3MEHEHHE 4YHCla HCIBITYeMbIX OOpa3loB WM BHJA HCIBITAHUS TOMJICHKHUT
COTJIACOBAHUIO MEXK]Iy U3rOTOBHUTEIIEM U MTOTPEOUTETIEM.

Ecin He yka3aHo WHOE, CIIeYIOIINE UCTIBITAHUS KIaCCH(PUIMPYIOT KaK TPHEMOYHEBIE:
a) MpoBepKa UACHTUPUKAITUHA OCMOTPOM 110 7.2;
b) mpoBepka MapKUPOBKH OCMOTPOM 10 7.2;

C) TPOBEPKA DIEKTPUUECKUX IapaMeTPOB (HAIPHUMEDP, W3MEPEHHOIO IMPENEIHHOIO HAIPSKEHHUS
o 7.5).

[MPUJIOXEHUE A
(pexoMeHmyeMoe)

Tpe6oBaHua k Y3UI npu npoBeaeHnn ucnbitaHum Knacca |

Jns onpenenenust Harpy3ku Ha Y3UII HeoOxoaumo 3HaATH paclpeneieHue TOKa MpU IPSIMOM
NIOTIaJAHUU MOJIHHUM B NIPEZIEaXxX MEKTPOYCTAaHOBKHU 3aHUS.

g onpeneneHust pacnpeneseHus Toka, npoxoxsmero depe3 Y3UII npu npsmom nonananun
MOJIHUM B YCTaHOBKY, 00OPYZOBAHHYIO HAPYKHON CHCTEMOW MOJHHUE3AIIMTHI, JOCTATOYHO TOYHO
paccuMTaTh OMHYECKOE COINpPOTHBIIEHHE 3a3eMJICHWH, HampuMmep 3J1aHus, TpyO, CHIIOBOM
pacnpenenuTenbHON cucteMsl U T.4. Ha pucynke A.l moka3aH TUNIMYHBIA IPUMEP paclpeeeHUs
TOKA.
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Pucynok A.1 - Ob1ee pacrpeieiaeHne rpo30BOro Toka

Tam, rne HEeBO3MOKHAa MHJIMBU]yaJbHas OIEHKa (HampuMep, MyTeM pacuera), IPUHUMAIOT, YTO
50% oOmiero pa3psiTHOrO TPO30BOTO TOKA { IOMAaeT Ha BBIBOJ 3a3€MJICHHS CHCTEM TPO303alUThI
3amuiaeMor  cTpykTypbl. OcraBumecst 50% Toka, oOo3HauaeMoro {;, pacHpenessioT Cpeau

00CTYUBAIOUINX MOABOSAIINX Y3JIOB CTPYKTYPBI, HalpuMep HapYyXKHBIX TOKOBEIYLIUX YacTew,
AIIEKTPUYECKUX CHIIOBBIX M KOMMYHUKAIIMOHHBIX JIMHUN U T.4. 3Ha4eHHE TOKa, MPOTEKAIOLIETO B
Ka)XJIOM OOCTY>KHUBAIOIIEM y3JI€, PACCUUTHIBAIOT 1O hopmyIie

fj=igin, (A1)
T€ # - 9UCJIO OOCTYKMBAIOIIUX Y3JIOB.

I[J'I}I OLICHKHK TOKa, 0003HAaYEHHOT'O fv, B MHAUBUAYAJIBHBIX MPOBOAHUKAX HEIKPAHWUPOBAHHOI'O

Kka0est KaOeNbHEBIN TOK iTi , HpOTCKaIOH_II/Iﬁ B Ka6€ﬂe, ACJIAT Ha YUCJIO ITPOBOAHUKOB ##
I,=Iim, (A2)

s sKkpaHUpOBaHHOTO Kabens OCHOBHas 4YacTh TOKA B OCHOBHOM IPOXOJIUT Uepe3 JKpaH.
IIpeanouTuTenbHOE 3HAYCHUE [peqk COOTBETCTBYET [, .

IIpumeyanus



1 Ilpsimoii ymap MONHMM B JONOJHEHHWE K BBIIIECKa3aHHOMY pPAacCMaTpHUBAOT B OOBIYHOM
HOPsIZIKE.

2 WcneiTaTenbHblie mapaMmeTpsl, ykazaHuble B MOK 61312-1 [8], cBsizaHbl ¢ yrpo30il MOpakeHUs
MOJIHUEH.

3 Tabmuuma C.1 M3OK 61312-1 ornuyaercst oT TaOIUIBI 3 HACTOSILEIO CTAHAAPTa, MOCKOJBKY

Wi EK He aBusercs napamMeTpoM, MpEaACTaBIAOIIUM HepBOCTeHeHHBIﬁ HHTCPCC AJIsI HCIIbITAHUA
Y3UIL

[MTPUJIOXEHUME B
(oGs3aTenbHOR)

3HauyeHus1 BpeMmeHHoro nepeHanpsxeHus (BIMH)
[Ipouenypa wucnblTaHUs 3aBUCHT OT Tnpeanonaraemoro mnpuMenenuss Y3UII B cucreme

HU3KOBOJIBTHOW CHJIOBOH YCTaHOBKH COTJIACHO WHCTPYKIHU IO MOHTaXy, C(HOPMYIHPOBAHHOU
M3TOTOBUTENIEM U IIPEJCTaBICHHOM B Ta0nuie B.1.

Taomuua B.1 - 3nauenus BITH

HcnwiTanue
[Ipumensiemas cucrema u [PY MEHUMAJILHOM Li npu 3HayeHusax BITH B

MOJKJIFOYaEMBbIE TPOBOAHUKHI B Teuenue 5 ¢ (7.7.6.1) | TeueHue 200 mc (7.7.4)
Cucrema TN
[Moaxmtouensl L-(PE)N wmm L-N 14587,
IMoaxmiouyenn: N-PE
Cucrema TT
[Monkmouenst L-PE M.fg_ Ua 1200+,
IMonxmrouens: L-N 14587,
IMoaxmiouyenn: N-PE 1200
Cucrema IT
IMonkmrouens: L-PE 1200+ 07y
IMonxmrouens: L-N 14507,




IMTonkmrouensl N-PE 1200

Cucrembl TN, TT u IT

[Moakmouensl L-PE ﬁ Uy 1200+,
[Moaxarouenst L-(PE)N 14507
IMonximrouensl N-PE 1200

[Tpumeuanue - 3navenus mis Y3UII B ogHO]A3HBIX TPEXMPOBOIHBIX CHUCTEMaX C
3a3eMJIeHHOH HelTpansio u Uit Y3UII B Tpex¢azHbIX 4eThIPEXITPOBOIHBIX CHCTEMaX
(mpumeHsieMbIx B cucrteMax dnekTpoycraHoBok CIIA) Haxonmarcs B cTaguu
paccMOTpeHHUS.

[MPUJIOXEHUE C
(oGs3aTenbHOR)

HdononHutenbHble Tpe6oOBaHUA, yUnTbIBalOLWMe NOTPEeGHOCTU IKOHOMUKUN CTPaHbI
1 TpeGoBaHUA rocyAapCTBEHHbIX CTaHAAPTOB Ha 3NeKTPOTeXHUYeCcKkue usgenus

C.1 Bunsr kimumartndeckux ucnonaenuit - mo ['OCT 15150 u T'OCT 15543.1.

Buapl kIMMaTHYECKUX MCIOJHEHUMH M HOMMHAIbHBIE 3HAUYEHUS KIUMAaTUYeCKHX (DAKTOpOB
JIOJIKHBI YCTaHABIIMBATHCSA B CTaHAApTaX U TEXHUYECKHUX ycioBusax Ha Y3UII koHKpeTHBIX cepuil u
THUIIOB.

C.2 HomuHasibHbIE 3HAYCHUS MEXaHWYECKHUX BHEUIHUX Bo3aeucTByroumx ¢akropos - mo 'OCT
17516.1 w [OMKHBI YCTaHABIMBATBCS B CTAaHAApTaX M TEXHWYECKHX ycioBusax Ha Y3UIIL

KOHKPCTHBIX cepnﬁ " THUIIOB.

C.3 Mapkuposka Y3UII nomkHa cOOTBETCTBOBATh TpeboBaHUsIM HacTosiero crangapta u ['OCT
18620.

C.4 Beoasl Y3UII nomkHBI TOMYCKaTh MPUCOCIUHEHHUE aTIOMUHHEBBIX TTPOBOJIOB M Kabenen u
coorBerctBoBaTh ['OCT 24753. KoHTakTHblE y4YacCTKH BBIBOJOB [OJDKHBI HMETh 3alllUTHHIE
nokpeitus o ['OCT 9.005.

C.5 Koncrpykmus Y3UII nomxua coorBercTBoBaTh TpedoBanusm ['OCT 12.2.007.6.

C.6 TpancnoptupoBanue u xpanenue Y 3UII - mo 'OCT 23216.

VYcnoBusa TpaHCHOPTHPOBAHMS M XPaHCHHWsS M JOIYCTUMBIE CPOKM COXPAaHAEMOCTH JOJIKHBI
YCTaHABJIMBAThHCS B CTAHAAPTaX U TEXHUYECKUX ycioBUsAX Ha Y 3UII KOHKpETHBIX CEpuil U TUIIOB.



C.7 YnakoBka 1 BpeMEHHasI IPOTUBOKOPPO3MOHHAS 3alllUTa JUIsl yCIOBUI TPAHCIIOPTUPOBAHUS U
xpanenus no 'OCT 23216 noipbkHa yCTaHaBJIMBATHCS B CTAHAAPTAX M TEXHUYECKUX YCIOBHUAX Ha
VY3UII KOHKPETHBIX CEpUil U TUIIOB.

C.8 BI/IZ[BI HUCITLITAHUN ¥ UX HaUMEHOBaHUS MPUBCACHLI B HACTOAIICM CTaHAAPTEC.

[Iporpamma TUIIOBBIX UCIIBITAHUN SIBJISIETCSI OCHOBOM JIJIs1 YCTAHOBIICHUSI POTPAaMM KOHTPOIBHBIX
HAcIbITaHni 006X BUAO0B - 10 'OCT 16504.

V3UIIl nonsepratoT KBaTU(PHUKALMOHHBIM, MEPUOJUUECKUM, IPUEMOCAATOYHBIM U THUIIOBBIM
UCIBITaHUSM; MOPSA0K UX MpoBeaeHus noikeH coorserctBoBaTh ['OCT P 15.201; nepuoaudHoCTb
UCIBITAaHUM, IPOIPaMMBbl HCIBITAHUN M YCJIOBMSI MX IPOBEICHMS IOJDKHBI yCTaHABIMBATLCS B
CTaHJapTax U TEXHUYECKUX yciaoBusax Ha Y3UII KOHKpEeTHBIX cepHil U TUIIOB.

C.9 IlporpaMMbl IPUEMOYHBIX U KBAIM(UKAMOHHBIX HcnbITanuii Y3UIl Do/mKHBI BKIIOYATh B
ce0s MOJIHYIO MTPOrpaMMy THIIOBBIX MCIIBITAHUI 10 HACTOSIILIEMY CTaHJAPTY, a TAKXKe UCIBITAaHUs Ha
CTOMKOCTh K BHeHmIHUM BozxaeicTBytonmM (akropam mo ['OCT 16962.1, TOCT 16962.2, TOCT
17516.1.

C.10 IIpaBuna npuemkn Y3UIl nOMKHBI ycTaHaBIMBAaTBCS B CTaHAAPTaAX M TEXHUYECKUX
ycnoBusix Ha Y3UII KOHKpeTHBIX cepuil U TUIIOB.

C.11 Ipunsteie B HacTosmeM craHgapre oboznaueHus YT u Y30 (ycTpoHCTBO 3alIMTHOTO
OTKJIFOUEHUS) SBJISIOTCS UICHTUYHBIMHU.

C.12 UsroroBuTenp NOIKEH rapaHtupoBaTh cooTBercTBUe Y3UII TpeOoBaHMAM HacToOsILIEro
CTaHjaapTa, a Takke TexHuuyeckux yciaoBuil Ha Y3UII KOHKpETHBIX cepuil U THIOB IPU YCIOBHH
COOJNIIOJIEHHsI TPaBWJI  OKCIUTyaTallid, TPAHCIOPTUPOBAHUS M XPAaHEHWs, YCTaHABIMBAEMBIX
TeXHUYECKUMHU ycioBUsAMHU Ha Y 3UIT KOHKpETHBIX cepuii U TUIIOB.

["apanTuiiabiii cpok 3xkcrtyaraunn Y3UII - He MeHee ABYX JIeT co AHS BBOJA B KCILIyaTaluIo, U
YCTaHABIIMBAETCS B TEXHUYECKUX ycloBUsAX Ha Y 3UII KOHKpETHBIX cepuil U THUIIOB.

[MPUJIOXEHUE D
(cipaBouHOE)
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