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F'OCYJAPCTBEHHBII CTAHJIAPT POCCUCKOM ®EJEPALIN

SJIEKTPOOBOPYJIOBAHUE B3PBIBO3AIIIIIEHHOE

YACTH 11
HNCKPOBE3OIIACHASA DJIEKTPUYECKASA HEID i

Electrical apparatus for explosive atmospheres.
Part 11. Intrinsic safety i

Jlama eeedenus 2001-01-01

IIpenuciaoBue

1 PA3PABOTAH HekxoMmMmepueckolf aBTOHOMHOW HayYHO-HCCIIENOBATENECKOM OpraHM3aIlluei
«entp mo ceprudUKAUK B3PHIBO3ALUIMIICHHOTO ¥ PYIHHYHOTO 3ieKTpoodopynoBanus MI[I»
(HAHUO «I1C BD UT'1»)

BHECEH Texnuueckum komuTeToM mno crapaaptusamun TK 403 «B3pbBo3anuiieHHoe U
PYJHUYHOE 3JIEKTPOOOOPYI0BAaHHE)

2 IIPUHAT U BBEJEH B JIEMCTBUE IlocTaHoBIeHHEM T'occrangapra Poccun ot 9 nekabps
1999 r. Ne 500-ct

3 Hactosmuii cTaHZapT HpEACTaBIACT COOOW ayTEHTHYHBIM TEKCT MEXIYHAPOJHOTO CTaHAapTa
M3K 60079-11-99 «OnextpoobopynoBanue B3peBo3amumenaoe. Yacte 11. Hckpobesonacuas
JIEKTPUYECKass ILeNb i» C JOIOJHHUTEIbHBIMU TPEeOOBAaHMSAMM, OTPAXKAIOIMMHU IOTPEOHOCTH
OKOHOMUWKHU CTPAaHbL

4 BBEJIEH BIIEPBBIE

Beenenue

Hacrosmuit craHmapT BXOAXUT B KOMIUIEKC TOCYAapCTBEHHBIX CTAHIAPTOB Ha B3pPHIBO3AIIUIICHHOE
2IeKTpoo0OpyIOBaHKE, pa3padaTbiBaeMbIX TeXHHUYECKHMM KOMHTETOM Mo craHmaprusammu TK 403
«B3ppIBO3anMIIEHHOE W PYyAHHYHOE  DIEKTPOOOOpYAOBaHME» HAa  OCHOBE  IPUMEHEHUS
MEXIYHApOAHBIX cTaHAapToB MOK Ha B3pBIBO3aIIUIIEHHOE 3JIEKTPOOOOPYIOBaHHE.

B cranpgapT, IOMOJHUTENIBHO K TpeOOBaHUSIM MexayHapoaHoro cranmapra MOK 60079-11-99,
BKJTIOYEHBI TTOJIOJKEHHSI, KOHKPETU3HUPYIOIIHNE WIH JOMOJHSIOMuUE oTAeabHbIe MyHKTE MOK 60079-11-
99 c yueToM CIOXKHUBIUEHCS POCCHICKON MNPakTUKH, HOPM M TpeOOBaHMH TOCYAapCTBEHHBIX
cTanaaptoB. JlomojHuTENbHbIE TPEOOBaHMS, OTpaXKAalOUIME IIOTPEOHOCTH OSKOHOMUKH CTpaHBbI,
BBIJICTICHBI B TEKCTE KYPCHBOM.

B nensix ynodcrsa oOpaieHusi K KOHKPETHBIM TEXHHUYSCKUM TPEOOBAaHUSAM B HACTOSIIEM CTaHIAPTE
COXpaHeHa HyMmepalus pa3zelsioB, OAPa3/esioB, IYHKTOB U T.II., JaHHas B cranaapre MOK 60079-11-
99.

OcCHOBHBIE OTJIMYHA HacTosAmero craHgapra ot cragmapra MDK 60079-11-99 cocrosT B
CIIEIYIOIIEM.

1) CoxpaHeH HCIONB3YIOIIUIICS B POCCHICKON TpPaKTHKE BEPOATHOCTHBIM IOAXOA K OIICHKE
HCKPOOE30MacCHOCTH IEKTPUUYECKOH IeNH, KOTOPHIA, IO HAIIeMy MHEHHIO, TTO3BOJISIET 00ecleunBaTh
Oosiee 00BEKTUBHYIO OLIEHKY B3PHIBO3AIIMIIEHHOCTH AIEKTPUUECKOT0 000PYA0BaHUS.

2) CoxpaHeHa BO3MOXHOCTh HCIIOJIb30BaHMs YNPaBISAEMBIX IOJYNPOBOJHUKOBBIX AJIEMEHTOB B
KauecTBe OrpaHMYMTENed ToKa Juii  OCOOOB3PHIBOOE3OMACHOTO  YPOBHS  B3PHIBO3ALIMTHI
aneKkTpooOopynoBaHus. Takoe pelleHne MPHUHATO Ha OCHOBAaHWM MMEIOLIETOCS ONbITa OLEHKH
MCKpPOOE30IaCHOCTH JIEKTPUUECKHX LETeH ¢ yCTPOWCTBAMHU TaKOro THIIA, ONBbITA KOHCTPYHPOBAHUS U



MMPaKTUYECKOIr0 HCIOJIb30BAHUA 3HeKTpOO60pyI{OBaHI/IH C YKazaHHbBIMH CpE€ACTBAMU B3PbIBO3AIUTHI.
[Ipn sTOM BBeAEHBI JOMOJHHUTEIBHBIE TPEOOBAHWS, IMOBHIMIAIONINE HAJEKHOCTh OOECIICUCHHS €ro
UCKPOOE30I1aCHOCTH.

3) CoxpaHeH k03(h(HUIMEHT NCKpoOe30nacHOCTH 1,5 aist HICKpOOEe30MacHbIX ANEKTPHUUYECKUX Lenen
YPOBHS id BHE 3aBUCUMOCTH OT YHCJIa YYUTHIBAEMBIX TOBPEKACHHI.

4) CoxpaHEHBI HCKPOOE30MacHbIe NN YPOBHS ic, TOCKOJIBKY OHH MMEIOT JOCTaTOYHO IIHPOKYIO
001acTh IPUMEHEHHS.

1 O0nacTs NpUMeHeHUs!

1.1 Hacrosimuii craHzapT paclpoCTpaHseTCss Ha B3PBIBO3AIIMIIEHHOE 3JIEKTPOOOOpYI0BaHHE
(anekTpoTrexHudyeckue ycrpoiictea) rpynn I u Il ¢ B3phiBo3ammToi BHAa «HCKpoOe3omacHas
JJIEKTpUYECKas IENby», Ha 3JIEKTPOOOOpYZOBaHHWE C B3PHIBO3AIIUTON JAPYIMX BHUJIIOB, HMEIOIEe
UCKpOOe30macHble W CBA3aHHBIE C HUMM MCKPOOIIACHBIE 3JIEKTPUYECKHE IeNu, a TakXke Ha
JJIEKTPUYECKHE LENM HEB3PHIBO3ALIMIIEHHOTO 3JIEKTPOOOOPYIOBaHUS, KOTOPHIE 3JIEKTPUYECKH
CBSI3aHBI C UCKPOOE30TIACHBIMH IETISIMA B3PBIBO3AIIHUIIIEHHOTO JIEKTPOOOOPYIOBAaHUS M MOTYT OKa3aTh
BIIMSTHHE HAa UX UCKPOOE30IacHOCTb.

CraHmapT yCTaHaBIMBAaeT TPeOOBAaHWS K KOHCTPYKIHUH, METOJAM WCIBITAaHUH H MapKuposke
MCKpP0OE30TacHOTo 3IeKTPo00OpyI0BAHUS, UCKpobe30nacHvix yenetl CBA3AHHO020
21eKmpoobopy0osanus, a TakKe 3JIEKTPOOOOPYHOBaHMSA, MPETHASHAYCHHOTO IS MOJKITIOUEHHS K
HCKPOOE30TIacCHBIM IETISIM.

1.2 Cranpmaptr pnononnser tpeboBanuss [OCT P 51330.0 k  B3pHIBO3ALIUIICHHOMY
IJIEKTPOOOOPYAOBAHHUIO C B3PBIBO3AIIUTON BUIa UCKPOOE30IacHast SIIEKTPHYECKast LIEIbY.

Ecnu snexTpuuecku CBsI3aHHOE DJIEKTPOOOOPYIOBaHHE MMEET B3PHIBO3ALIUTY OJHOIO M3 BHUJIOB,
nepeunciaeHHsix B 'OCT P 51330.0, To OHO HOMKHO YAOBIIETBOPATH TPEOOBAHMSM CTaHIapTa Ha
B3pBIBO3AIINTY KOHKpeTHOro Bua u TpedboBanusM ['OCT P 51330.0 oxHOBpeMeHHO.

TpeboBanuss 'OCT P 51330.0 k wuckpoOe30macHOMYy U CBSI3aHHOMY 3JICKTPOOOOpPYIOBAHHIO
ClelyeT TPUMEHSITh B COOTBETCTBHHM C TPUBENCHHOW HIDKE TAaOMUIEW W Y4eTOM TOTO, YTO IS
CBSI3aHHOTO 3JICKTPOOOOPYIOBaHMUS, IPEIHAZHAUYCHHOTO TS MCIIONB30BAaHUS BO B3PHIBOOTIACHON 30HE,
MpUMEHECHNE WIH HE MPUMEHEHHE IMEePEUNCICHHBIX B TaOJMIlEe MYHKTOB YCTAaHABIMBACTCS HUCXOMAS W3
TpeOOBaHUH K B3PHIBO3ALINTE MCIIOIB3YEMOT0 BH/IA.

[IpUMEHSIIOTCS UK HE TPUMEHSIOTCS
TpeboBanus pasaenos wim nyakros [OCT P
51330.0

Ces13aHHOE
Hckpobe3onacHoe | 351eKTpooOopyIoBaHHE,

JJIEKTPOOOOPYAOBaHUE | YCTAHABIUBAEMOE BHE

B3pBIBOOMNACHBIX 30H

Paznensr u myakter TOCT P 51330.0

1 2 3
4.2.2 MapkupoBKka MaKCHUMaJbHOH TeMIIEpaTypsl [Tpumenstorcs He nmpumensiroTcst
MTOBEPXHOCTH
5.1 MakcumMaspHas TeMIepaTypa MOBEPXHOCTH [Ipumenstorcs He npumensitorcst
5.3 TemmepaTypa NOBEpPXHOCTH U TeMIeparypa [Tpumensitorcs He npumensitorcst

CaMOBOCITINIAMCHCHMU

6.2 3amepkka Ipu OTKPHIBAHUK 00OJIOUKH

He npumensitorcst

He npumensitorcst

7.1.1 TpeGoBaHuUs K HEMETAIUIMYECKUM 000JI0UKaM

[Ipumenstorcs

He npumensitorcst

7.1.2 TpeboBaHMs K TUIACTMAcCCaM

He npumensitorcest

He npumensitorcst

7.1.3 TIlpoBepka COOTBETCTBUS
MaTepuanoB TpeboBanusm 7.1.1

XapaKTEPUCTHK

He npumensitorcst

He npumensitorcst

7.2 TenmocToHKOCTh

He npumensitorcest

He npumensitorcst

7.3 DnexTpocTaTHYecKre 3apsabpl Ha 000JI0YKax W3
TUIACTUYECKMX MaTePHAJIOB MIIM MX YacTsX

[Ipumensitorcs

He npumensitorcst

7.3.1 DOnextpoobopynoBaHHE TPYIIHI
npuMedanus 1 u 2)

I (Tombko

He npumensitorcst

He npumensitorcst

7.3.2 DnexrpoobopymoBanue Tpymnsl Il (TodbKO
npuMedanus 1 u 2)

He npumensitorcst

He npumensitorcst

7.4 Pe3p00BBIE OTBEPCTHSA

He npumensitorcst

He npumensitorcst

8.1 ObosouKH M3 MaTepHAJIOB, COACPIKALINX JIETKHE

[Ipumenstorcs

He npumensitorcst




[IpuMeHsI0TCA NN HE TPUMEHSIOTCS
TpeboBaHus paszzenos wim nmynkros [OCT P
51330.0
Paznensr u myakter TOCT P 51330.0 CBas13aHHOE
HckpobesonacHoe | 31ekTpoobopynoBaHUE,
JJIEKTPOOOOPYAOBAHUE | YCTaHABIMBAEMOE BHE
B3pPBIBOONIACHBIX 30H
1 2 3
METaJUIBI
8.3 Pe3n0oBBIe OTBepCTHs B Marepualie 000JI04KH He npumensiorcs He npumenstorcst
9 KpenexHble feTanu He npumensitorcst He npumenstores
10 biokupoBku He npumensrorcs He npumensrores
11 IIpoxogHBIe H30ISATOPHI He npumensrorcs He npumensrores
12 Marepuansl, wucCHoiab3yeMble B  KadecTBe| He mpumensroTcs He npumensitorcst
TepMETHKOB
14 BBomHble yCTpOHCTBa ® coenuHHWTENbHBIe| He mpumensroTcs He npumensitorcst
KOHTaKTHBIE 3KUMBI
15 KonTakTHble 32XHMMBI Ui 3azemisitomux wiv| He mpumenstores He npumenstorcs
HYJIEBBIX 3aLIUTHBIX IIPOBOJTHUKOB
16 KabenbHble 1 TpyOHBIE BBOJIBI He npumensitorcst He npumensitores
17-22 JononuurensHble TpeboBaHuUs k| He npumensrorcs He npumenstores
3JIEKTPOOOOPYTOBAHUIO OTJCIBHBIX BUIOB
23.4.3.1 VcnplTaHust Ha yAapOCTOUKOCTh He npumensitorcst He npumensitores
23.4.3.2 VcnbiTanus cOpacsiBaHHEM IIpumenstorcs He npumenstores
23.4.3.3 HeoGxonuMBbIe pe3yIbTaThl [TpumensoTcs He npumensrores
23.4.5 VcnipiTaHue KPyTALIINM MOMEHTOM NMPOXOAHBIX| He mpumensroTcs He npumensitorcst
U30JITOPOB
23.4.6.1 Uzmepenme Temmeparypbl. IIpoepka [Tpumenstorcs He nmpumensiroTcst
TEIUIOBOTIO PEXHUMA
23.4.6.2 VcnipiTaHye Ha TEIUIOBOH ynap He npumensitorcst He npumenstores
23.4.7.1-23.4.7.7 Hcneitanus  Hemetaimmueckux| He mpumensorcs He npumenstorcs
000J104eK WM YacTel 000J109eK
23.4.7.8 OnmnpeneneHue CONPOTUBIECHUS H3O0JALUH [TpumenstoTcs He npumenstorcs
yacTel 000JI0YEK U3 TIACTMACChl
27.7 llpumepsl MapKUPOBKH He npumensitorcst He npumensitorcs
[MTpunoxxenne B Ex-kabenbHbIE BBOIbI He npumensitorcst He npumenstores

11.4 TpeboBaHHS HACTOSIIETO CTAHAAPTA SBITIOTCS 00s3aTEITHHBIMH.
2 HopMaTHBHBIE CCHLIIKH

B HacTosiieM cTaHaapTe UCHOIb30BaHbl CCHUTKU Ha CIIEAYIOIINE CTAHAAPTHI:

I'OCT P 50537-93 (MOK 127-1-88) MuHuaTIOpHbIE TUTABKHE NPEIOXPAHUTETH. TEepMUHOIOTHS
A1 MUHUATIOPHBIX IUIaBKUX HpeﬂOXpaHHTeHeﬁ )41 O6U_ll/le Tpe6OBaHI/lH K MHWHHATIOPHBIM ILJIaBKUM
BCTaBKaM

I'OCT P 50538-93 (MOK 127-2-89) MuHuaTiopHble IUIaBKHE NpenoXpaHuTenu. TpyOuarbie
TUIABKUE BCTABKU

I'OCT P 50539-93 (MK 127-3-88) MunuaTiopHble 1uiaBkue rnpepoxpanuresu. CyOMHHUATIOpHBIC
TUIAaBKUE BCTABKU

I'OCT P 51330.0-99 (MBOK 60079-0-98) DmexTpoobopynoBaHue B3pbIBo3amumeHaoe. YacTts 0.
Oo6mme TpeOoBaHuUs

I'OCT P 51330.8-99 DnekxTpoobopynoBanue B3psiBo3amumeHHoe. Yacts 7. 3amuTa Bua e

I'OCT 14254-96 (MOK 529-89) Cremnenu 3aniuThl, obecieunBaeMbie ooonoukamu (Ko IP)

I'OCT 18311-80 Uznenwust anexTpoTeXHUYecKre. TepMUHBI U ONpeeIeHIs] OCHOBHBIX MOHSATHI

I'OCT 27473-87 (MK 112-79) Marepuansl 3JeKTpOU30JSLIMOHHBIE TBepable. Meroa
OIIpEJICTICHUS CPAaBHUTEJILHOT'O M KOHTPOJIBHOTO MHIEKCOB TPEKMHIOCTOMKOCTH BO BJIAXKHOM cpejie




3 Onpenenenust

B cranpapre Hapsny ¢ onpenenenusimu no 'OCT P 51330.0 ucnons3yroT cneyronye:

3.1 uckpooezonacuasn rneKmpuyeckan yensv: DNeKmpuyecKkds yenv, 8 KOmopou 0jisi NPeONnUCAHHBIX
Hacmoawum cmaHoapmom yciouil UCNbIMAHULl 1o0ble UCKPeHUs He 6bl3bl8Am B0CHIAMeHeHUe C
sepoamuocmolo  Oonvuteni 1 0° a moboe TeIIOBOE BO3JEHCTBHE HE CIIOCOOHO BOCILIAMEHHTH
B3PBIBOOIIACHYIO CMECh.

Ipumeuanue - Inexkmpuueckyro yens, He y0081EMBOPAIOWYI0 mpedosanuam 3.1, cuumarom uckpoOonacHoll.

3.2 anextpoodopynoBanme: [lo FOCT 18311.

3.3 uckpode3omacHoe 3J1eKTPO0OGOpyAOBaHUe: JIIeKTpooOOpyIOBaHHE, B KOTOPOM BCE
JNEKTPUYECKHE L[ETTH UCKPOOE30IacHBI.

3.4 cBsA3aHHOE JIEKTPOOGOpPYIOBaHHe: DJEKTPOOOOpPYyIOBaHHE, KOTOPOE COAEPKHUT Kak
UCKpOOE30IacHble, TaK W HCKPOOIIACHBIE ILIENH, IIPU 3TOM KOHCTPYKLHS 3JEKTPOOOOpYIOBaHMS
BBIIIOJIHEHA TaK, 4YTO MCKPOOIIACHBIC MLENM HE MOIYT OKa3aTb OTPULATCIIBHOTO BJIMAHUA Ha
MCKpOOE30IacHbIE LIETIH.

IMpumeuanue - CBI3aHHOE IEKTPOOOOPYJOBAHIE MOKET:

a) HUMETH B3PbIBO3AIIUTY APYroro BuJa, OTBE4aronyro Tpe60BaHI/I$IM HNPUMCHEHUSA BO B3pLIBOOHaCHOI71 30HC,;

0) He UMeTh B3PBHIBO3ALIUTHI, HAIPHMEP, PErUCTPUPYIOMINI IPHOOp, PACIIONOKEHHBIH BHE B3PBIBOOIACHON
30HBI, C BXO}:[HOfI chp0663onac1{oﬁ 1CNbIO TEPMOIIAPHI, ycTaHOBJ’IeHHOﬁ BO B3pBIBOOHaCHOﬁ 30HC

3.5 HopMaJabHbIii pe:xxuMm padotbi: [lo I'OCT 18311.

3.6 nmoBpexaenue: [loBpexaeHue JIIOOOro 3JIE€MEHTa, pa3AeieHHs, M30JLILMU WIA COCIUHEHHMS
MEXK/1y JIEMEHTaMH IIPH IPOBEACHUH UCIIBITAHNI Ha HCKPOOE30I1acCHOCTb.

3.7 yumTbIBaeMoe moOBpekAeHHe: I[lOBpeXIEeHHE JJIEMEHTOB, pa3ieieHUH, H30IALUN U
COEJIMHEHUH B HWCKPOOE30IIaCHOM WJIM CBSI3aHHOM  3JIEKTPOOOOPYHOBAaHUH, YAOBIICTBOPSIOIINX
KOHCTPYKTHUBHBIM TPEOOBAaHUSIM HACTOSILETO CTaHAApTA.

3.8 HeyuuTHhIBaeMoe noBpexaenne: [IoBpexaeHNE SJIEMEHTOB U COSeIMHEHUH B HICKPOOE30IIacHOM
WIN CBSI3aHHOM D3JIEKTPOOOOpPYIIOBaHMH, HE YJOBIECTBOPSIOUIMX KOHCTPYKTHBHBIM TpeOOBaHHUAM
HACTOSIIETO CTaHAAPTA.

3.9 HemoBpe:kaaeMblil 3JIeMEHT HWJIM HeNoOBpexkaaeMas cOOpPKAa 3JeMEHTOB: ODJIEMEHT WU
cOOpKa 3JIEMEHTOB, KOTOpBIE YJIOBIETBOPSIIOT TPEOOBAaHMSAM HACTOAIIETO CTaHAApTa M HE
MOJIBEPTaIOTCS MOBPEKACHHUSM, YKa3aHHBIM B HACTOSAIIIEM CTaHIApTE.

BeposiTHOCTH TOTO, YTO TakHe MOBPEXKICHUS INPOU3OWAYT B Ipolecce OSKCIUTyaTalud WK
XpaHC€HUs, CUUTAIOT HACTOJIBKO HH3KOI>1, 4YTO OHA HE NOJIKHA MPUHUMATLCA B paCUCT.

3.10 HemoBpeknaeMoe pasjgeileHne MJIM M30JsAUUs: PasjeneHne WM HW30JALUS  MEXKIY
TOKOBEIYIIMMH YacTsIMH, KOTOPbIE HE ITOJIBEPTalOTCsS MOBPEXKICHUSM Ha 3aMBIKaHHE MEXIy ITHMH
YacTSIMH.

BeposiTHOCTH TOTO, YTO Takhe HOBPEXICHUS IPOM3OHWAYT B IIpolecce OSKCIUTyaTalud WIN
XpaHEHUs, CYUTAIOT HACTOJIBKO HU3KOM, YTO OHA HE JIOJDKHA IPHHUMATBCS B pacyer.

3.11 mpocToe 31eKTP0o0GOpPyAOBaHHE: DJICKTPUICCKUN IIEMEHT WM KOMOWHAIMS DJICMECHTOB,
UMEIOIINX MPOCTYI0 KOHCTPYKIMIO C TOYHO OIPEAEICHHBIMUA 3JIEKTPUYECKUMU IapaMeTpami,
COBMECTHUMBIMU C JOIMYCTHMBIMH IapaMeTpaMH Ui HCKpPOOE30macHOM Lemu, K KOTOpoil OHHM
MOKITIOYA0TCS.

3.12 BHYTpeHHsil MNPOBOAKA: OIEKTPUYECKHE COECIUHEHUS U IPOBOJA DJIEKTPOMOHTAXKa,
BBITIOJTHEHHBIE U3TOTOBUTENIEM BHYTPH 3JIEKTPOOOOPYIOBAHHSI.

3.13 munumanbHblii BocruiameHsiiomuii Tok (MBT): Tok B oMuUYecKOW WM WHIAYKTHUBHON
LEIAX, BBI3BIBAIONIMIT BOCIIAMEHEHHE B3PHIBOOIACHON CMECH C 6eposimHochbio 107 pH HCHBITAHMAX
C HWCIIOJIb30BaHMEM HCKPOOOPA3yIOIIEro MeXaHH3Ma COINIacHO npuiokeHust b wiu ananocuunozo no
YYECMBUMENLHOCHIU UCKPOOOPAZYIOWE20 MEXAHUIMA.

3.14 muHuUMaIbHOe BOCILUIAaMeHsIOlee HAamMpsikeHue: HampsokeHHEe B E€MKOCTHBIX IETIsX,
BBI3BIBAIONIEE BOCIUIAMEHEHHE B3PHIBOOIIACHON CMECH ¢ 6eposmHuocmblo 107 TIpH WCIBITAHUAX C
UCTIONIb30BAaHUEM HCKPOOOPA3yIOIIET0 MEXaHW3Ma COTJACHO MpWIOXKEHWs b wau aunanocuunozo no
4YECMBUMENbHOCU UCKPOOOPA3YIOUe20 MEXAHUIMA.

3.15 MakcuMaJibHOE BBIXO/IHOE HaNpsi’KeHHe MOCTOSIHHOI0 TOKa WM 3Q(eKTUBHOE 3HAUYCHHE
nepemenHoro (U,): MakcumanbHOe HaNpsHKEHHE, KOTOPOE€ MOXKET OBITh TNPHIOKEHO K
COEIMHUTENILHBIM  YCTPOIMCTBAM MCKPOOIACHBIX LiENel CBS3aHHOIO JJIEKTpooOopyaoBaHust 0e3
HapylIeHHs UCKPOOE30I1aCHOCTH.

HpI/IMe‘IaHI/Ie - 3HaueHHe []m MOXET OBITH Pas3IMYHbIM JId COCAUHUTEIIbHBIX yCTpOﬁCTB pa3HbIX THUIIOB, a
TaKXKE JIsd HaHpH}KeHI/Iﬁ NEPEMEHHOI'O U IMOCTOSHHOI'O TOKA.



3.16 makcumaabHoe BxogHoe Hanpsikenne (U;): MakcuManbHOe HanpspKeHUe (MOCTOSIHHOTO MITH
aMIUIMTYZIHOE 3HaYCHUE IIEPEMEHHOI0 TOKa), KOTOPOE MOXKET OBITh NMPHIOKEHO K COeIUHUTEIBHBIM
yCTpoiicTBaM  HCKpOOE30macHBIX  Lemed  dJIeKTpooOopynoBaHMs ~ 0e3  HapyIIeHHS  €ro
HCKpPOOE30IacHOCTH.

3.17 makcumaabHoe BbIXoaHoe Hampsukenue (Uy): MakcumanbHOe BBIXOIHOE HAIPSHKCHHE
(TTOCTOSIHHOTO WJIM aMIUTUTYIHOE 3HA4YE€HHE IIEPEMEHHOTO TOKa), KOTOPOE€ MOXKET IOSBHUTHCA Ha
COCIMHUTENIPHBIX ~ yCTPOWCTBAX HMCKPOOE3OMAacHBIX IENed  UIeKTpooOOpYyHOBaHUS B  Ciydae
MPWIOKEHUS] MAKCUMAJIBHOTO HampsbkeHus, Bkimtodast U, u U,

[Ipumeuanne - Ecnm B 3mekTpooOopynoBaHMM HMeeTcs Oojiee ODHOTO HAMPSHKEHUS, TO MaKCHMAlbHOE
HaIIPpsYKEHUE HAa BBIXOAE - 3TO HAIPSHKECHUE, COOTBETCTBYIOLICE HanboJiee OIMacHoi KOM6I/IHaL[I/II/I TIPUIIOKEHHBIX
HaIpsOKCHUU.

3.18 makcuMaabHbIil BX0AHOH TOK ([;): MakcuManbHBIA TOK (IOCTOSHHBINA M aMIUTHTYTHOE
3HaYCHHE MEPEMEHHOT0), KOTOPBIA MOXET TPOTEeKaTh B COSAMHUTEINBHBIX  YCTPOUCTBAX
HCKPOOE30MacHbIX IIeTel 3JIeKTpoobopynoBaHKs 6€3 HapyIIEeHHs ero HCKpoOe30macHOCTH.

3.19 makcuMaJbHbIH BBIXOAHOH TOK (Iy): MakcHManbHBIA BBIXOJHOW TOK (MOCTOSTHHBIA WIIH
aMIUTUTYAHOE 3HAYCHHE TIEPEMEHHOT0), KOTOPBIA MOXKET IMPOTEKAaTh B COSANHUTEIBHBIX yCTPOHCTBAX
UCKpOOE30IacHBIX LEeNel 31eKTPOOOOPYIOBAHNUS 8 CIyUae NPUTONCEHUSL MAKCUMATILHO20 HANPSHCEHUS,
eéxntovas U, u U,

3.20 makcumajbHas BXoJAHAas MoWIHOCTL (P;): MakcumanpHasi BXOJHAas MOUIHOCTh
MCKpOOE30NacHON LenH, KOTOpasi MOXKET paccenBaThcsl B 3JIEKTPOOOOPYIOBaHUM 0€3 HApYIIEHHUS €ro
MCKPOOE30IacHOCTH.

3.21 MakcuMaJbHAsA BBIXOAHASI MOIIHOCTH (Py): MakcuManbHas dJeKTpudecKkas MOIIHOCTD Ha
BBIXO/IE HCKPOOE30IMacHOH IEIH 3JIEKTPO0OOpy IOBAHNS.

3.22 wmakcuMajdbHasi BHemHsisi emMkocTh (Cp): MakcuManbHOE 3HAYeHHWE  EMKOCTH
HUCKPOOE30MacHON IenH, KOTOPO€ MOXKET OBITh TMOAKIIOYEHO K COCOHHUTENBHBIM YCTPOWCTBAM
31eKTPo00OpyI0BaHUS O€3 HApYIIEHHUS €ro HCKPOOEe30IacHOCTH.

3.23 makcuMajbHasi BHYTpeHHsisi eMKocTh (C;): CymmapHas SKBHBAJCHTHAs BHYTPEHHSA
€MKOCTb, KOTOPasi MOJKET 0Ka3aThCs Ha COEJIMHUTENIBHBIX YCTPOHCTBAX 3JIEKTPOOOOPY I0BAHHSI.

3.24 makcuMaibHasi BHEIIHSAS MHIYKTUBHOCTD (Lg): MakcuManbHOe 3HaueHHUEe WHAYKTUBHOCTH
UCKpOOE30NacHOM Lenu, KOTOpOE MOXET TMOJKIIOYAaThCI K COCJUHUTEIBHBIM — yCTPOMCTBaM
351eKTpooOOpynoBaHus 0€3 HapyIIeHUs ero HCKPOOe30IIaCHOCTH.

3.25 MakcuMaJibHAsl BHYTPEHHAS HHIYKTHBHOCTD (L;): CyMMapHas SKBUBaleHTHAs] BHYTPEHHSS
MHIYKTUBHOCTh,  KOTOpas  MOXET  IPHUCYTCTBOBaTb Ha  COCIUHUTEIBHBIX  YCTPOHCTBaX
3IEKTPO0OOPYIOBAHUS.

3.26 mMakcHMajbHOe OTHOIIEHHEe BHENIHUX HHAYKTHBHOCTH W compotuBieHusi (LyRy):
OTHoOmIeHHe WHIYKTUBHOCTH (L)) K CONMPOTHBIICHUIO (R)) BHEIIHEH SIIEKTPHYECKON IEMH, KOTOPOe
MOXKET MMETh MECTO Ha COSAMHUTEIHFHOM YCTPOWCTBE AIIEKTPOOOOPYIOBaHUS 0e3 HapyIIEHHS ero
HCKp0OE30MacHOCTH.

3.27 mMakcuMajdbHOe OTHOLIEHMEe BHYTPEHHMX HHAYKTHBHOCTH M compotuBjieHusi (L/R)):
OTHOIIeHHEe UHAYKTUBHOCTH (L;) K BHYTPEHHEMY CONPOTUBIEHUIO (R;), KOTOPOE MOXKET UMETh MECTO
Ha COEAMHUTENILHBIX YCTPOHCTBAX AIIEKTPOOOOPYIOBAHHUSL.

3.28 auexTpuueckmii 3a3op: Kparuailiiee paccTosHHE B OKpyXKawolleld cpeae MexIy
TOKOBEIYIIMMH YacTSMH PasHOTO MOTEHIHalla MM MEXIy TOKOBEOyIIEH M 3a3eMIIEHHOH dYacTsMH
3IEKTPOOOOPYIOBAHUS.

[Mpumeuanne - DTO pacCTOSHHE PErIaMEHTHUPYETCS TOJNBKO Uil 4YacTel, MOJIBEPKEHHBIX BO3ACHCTBUIO
aTMOC(l)epLI, " HC pacnpoCTpaHsACTCsA Ha U30JIMPOBAHHBIC WUJIN NOKPLITHIC U30JIIITUOHHBIM KOMIIAYHAOM 4YaCTH.

3.29 sjexTpHYecKkuii 3a30p 4epe3 3aJMBKY KoMmayHaoMm: Kparuaiiliee paccTosiHHE MeEXIy
TOKOBEAYUIVMMHU YacTSMHU PAa3HOTO NOTEHLMANa WM MEXAY TOKOBEAYINEH M 3a3eMJIEHHOW uacTaMU
3NIEKTPOOOOPYAOBAHNUS JUIS 3JTUTHIX H30JIIIMOHHBIM KOMIIAYHJOM TOKOBEIYIITHX YacTeH.

3.30 3aeKTpUYecKHUii 3a30p Yepe3 TBepable YIeKTPOU30JISHOHHBIe MaTepuabl: Kparyaiiniee
paccTosiHAE MEXIy TOKOBEIYIIMMH 4YacTSMH pa3HOTO IOTCHIMala WM MEXIy TOKOBEIyIIeH U
3a3eMJICHHOM 9acTSAMH 3JIEKTPOOOOPYIOBaHNUS YePE3 TBEPIBIE HIEKTPOU3OSIIMOHHBIE MaTEPUAIBL.

331 myTM yTedkH 1O NOBEPXHOCTH 3JIEKTPOM3OJSIHMOHHBIX MaTepuajioB: Kparuaiimee
paccTosiHME MEXIy TOKOBEIYLIMMH 4YacTsIMHM pa3HOTO IMOTCHLHANa WIM MEXIy TOKOBENyLIeH H
3a3eMJICHHOH 4acTsAMU IEKTPOOOOPYLOBaHHUS 110 TIOBEPXHOCTH IEKTPOU30JIALIMOHHOIO MaTepuaa.

3.32 myTH yTe4yKH /UISl TOBEPXHOCTeill MOKPBITBIX 3JEKTPOU3O0JISIMOHHBIM MATEepHAIOM:
Kpatuaiiiee paccrostHue MeEXIy TOKOBEAYUIMMH YacTAMU Ppa3HOTO TMOTEHLHMANa WIH MEeXIy
TOKOBEIyLIeH U 3a3€MJICHHOM  4acTIMHU IEKTPOOOOPYAOBaHUS o MIOBEPXHOCTU
3IEKTPOU30JIAUOHHOIO MaTepHasa, Ha KOTOPYIO HAHECEHO U30JIUPYIOLIEe NOKPhITUE.



3.33 HoMuHAJbHBIA TOK mpenoxpanureiass (I,): HomuHanbHBI TOK cpabaTbIBaHUs
IPeJOXPaHUTENs, YKa3aHHbIH U3TOTOBUTENIEM.

3.34 repMeTHYHBIH 31eMeHT WJIN 0aTapesi: DIeMEHT WK Oarapesi, BEITOJHEHHbBIE B TEPMETHYHON
000JI0uKe, uepe3 KOTOPYI0 HE BBLIGNSETCS TIa3 WIM JKHIKOCTh B YCIOBHSX OSKCIUTyaTaluy,
OIPENEIEHHBIX H3TOTOBUTEIEM.

[Mpumeuanne - Takwe odmeMeHTHI W OaTaped MOTYT OBITh CHAOXEHBI YCTPOMCTBOM O€30MacCHOCTH,
TPEIOXPAHSIOIMM OT OIACHOTO BBICOKOTO BHYTPEHHETO JABJIECHMS NMPU HAPYLIEHUM YCIOBUM IKCIUTyaTalluH, HE
Tpe6y}0T I[O63BJ'ICHI/I$I DJICKTPOJIMTA U NPEAHA3HAYCHBI I pa6OTBI B TCUCHUEC BCETO CPOKa CIIy)K6I)I, YKa3aHHOTO
HU3IrOTOBHUTCIICM.

3.35 repMeTHYHBI 3J1eMEHT WM OaTapes ¢ PeryJUpPYIIMM KJIANAHOM: OJIEMEHT WU
Oarapesi, BBIIIOJHCHHBIC B TEPMETUYHON 00O0JI0OYKE, HE BEINCISAIONINEC ra3 B HOPMAJIbHOM PEXUME
paboThl, HO WMCIOIIUE MPEIOXPAHUTEIBHBIN KIIAIlaH, IO3BOJIIONMKA CcOpachiBaTh H30BITOYHOE
JABJICHUE Ta3a, eCM BHYTPEHHEE NABJICHHE MPEBBIIIACT 33JaHHYI0 BEIWYHHY. ODTH SJIEMEHTHl WA
Oarapen He TpeOYIOT HTOOABICHHUS IEKTPOIUTA.

3.36 nuoaublii 6apsep 6e3omacHocTH: BIOK, cocTOAMMIA U3 IIYHTHPYIOMNX JHOAOB (B TOM YHCIIE
CTaOMINTPOHOB), 3AIIMIICHHBIX PE3UCTOPAMH WM PE3UCTOPaMH H  TNPEAOXPAHUTEISAMH, U
M3TOTOBJICHHBIA B BUAE OTAEIBHOTO 3JIEKTPOOOOPYAOBAaHHS MIIM €T0 YacTH.

3.37 uckpoobpazyrowuit mexanusm: Konmaxmuoe ycmpoiicmeo, npeoHasHaueHHoe OJiA
Nnpo6edeHUss UCHbIMANHULL HA UCKPODE30NACHOCb.

3.38 yuumuvieaemoe pazmvikanue unu 3amvlikanue: Pazmvikanue unu 3amMblKaHue KOHMAKMOS
UCKpoobpasyiowezo  Mexamusma, peanusyloujee  Haubonree  ONACHble  YCAO8UA  UCHLIMAHUSA
INEKMPUYECKOl yenu Ha UCKpoOe30nacHoCmb.

3.39 Munumanvnan 60CHAAMEHAIOWAA IHEp2us (MOWIHOCHB) INEKMPUUECKO20 pa3pAaoa:
DHepeusi (MOWHOCMY) INEKMPULECKO20 pa3ps0d, 6bl3bI8AIOWAs 60CHIAMEHEHUE 83PbIBOONACHOU CMeCU
¢ eeposmuocmuio 107 npu ucnbimanusx ¢ ucnonb306anuem UCKpooGPA3yIOue20 MEXAHUZMA CO2NACHO
npunoscerusi b unu ananocuuHo2o no 4yecmeumenbHOCHu UCKPOoOpa3youeco Mexausma.

3.40 uckpobesonacnvlit mok (Hanpsaxcenue, MOWHOCMb UnU IHepeus): Haubonvwuii mox
(Hanpsoicenue, MOWHOCIb ULU dHEPeUsl) 8 INeKMPUUECKOU Yyenu (INeKMPULeckom paspsaoe), Komopbwlil
He 6bl3bleaem B0CHJAMEHEHUE 63DbIBOONACHOL CMeCU 8 NPEeONUCAHHLIX HACMOAWUM CMAHOAPINOM
Ver08usAx uchvimanuti ¢ eposmuocmpio 6onvuei 107,

341 koappuuyuenm uckpobezonacnocmu: OmHouleHue MUHUMATLHBIX BOCHIAMEHAIOWUX
napamempos K cOOmeencmeayouum UcKpobe30nacHbiM.

3.42 npedcmagumenvHas 63pvl6OONACHAR cMech: Bspwvigoonacnas cmeco OOHOU U3 epynn
(nodepynn) 63pvi603aUULEHHO20 INEKMPOODOOPYOOBAHUS.

3.43 akxmueuszuposanHasn 83pvleOONACHAA cMecCh: B3puvleoonachas cmech, obecneyusaowas npu
UCNBIMAHUAX — J]leKmpudeckoll  yenu  0Oe3  USMEHeHUs  ee  naApamempos  Kodgduyuenm
ucKkpobesonacHocmu.

4 I'pynnsl 1 TeMIIepaTypHbIe KJIACChl HCKPO0e30IaCHOI0 U CBSI3AHHOTO
3J1eKTP000OpPYy10BAHMS

Hckpobe3onacHoe M CBsI3aHHOE 3JIEKTPOOOOPYAOBAaHUE JOJDKHO IMOJAPA3AEIATHCS Ha TPYIIBI U
KJIacCU(UIIMPOBATHCS [0 TEMIIEPATypPHBIM KJlaccaM B COOTBeTCTBUH ¢ pazaenamu 4 u 5 TOCT P
51330.0.

5 YpoBeHb HCKPODE30NACHBIX AJIEKTPUYECKHUX I eneif

5.1 O6mme TpedoBaHus

5.1.1 UckpobesonacHvle yenu ucKkpobe3cnacHo2o U CeA3aHHO20 31eKmpooOOPYO08aHUS OOJIHCHbI
Ovimb omHecenvl K 0OHOMY u3 yposHeti ia, ib uu ic. K HCKpoOe30nacHbIM IEISIM MePeYHCICHHBIX
YPOBHEH JOJKHBI IPUMEHATHCS TpeOOBaHMUS HACTOSAILIETO CTaHIAPTA, 32 HCKIIIOUCHUEM CIIy4aeB, KOraa
YKa3bIBAaeTCs HHOE.

Ilpumeuanue - Hckpobeszonacuvie yenu ¢ TapaMeTpaMHd, COOTBETCTBYIOIIMMHU YPOBHIO ia, Mo2ym
00HOBDEMEHHO OMHOCUMbBCA K YPOSHAM ib u ic unu umems pasnuynvie NApamempysl 01 Kanco020 U3 YKA3AHHbIX
yposueil.

5.1.2 Tlpu onpeneneHuN ypoBHEH HCKPOOE30TACHBIX LETEeH MOBPEKICHIS YJIEMEHTOB, pa3ieieHUN
Y COSIMHEHHUH CIIEAYEeT YUUTHIBATh HCXOAS U3 TpeOoBaHMiA 7.6.

5.2 Uckpobe3onacHas uenb YPpOBHS ia

5.2.1 Ilpu npunoxenun HanpspkeHu U, u U; uckpoOe3omacHble IEeNH YPOBHS ia HE JOJDKHBI



BBI3BIBATh BOCIJIAMEHEHHE B3PBIBOOIIACHOW CMECH 6 MPEeONUCAHHBIX HACTNOAWUM CMAHOAPMOM
VCNOBUAX UCHBIMAHUTI OM MENT0E020 B030ECMEUs, 4 OM UCKPEHUil - ¢ 6eposimHuocmbio bonsueri 107 6
Kascoom u3 ciedyrouux ciyuaes:

a) TpU HOPMANbHON pabOTe M BBEICHUHM BCEX HEYYHTHIBAEMBIX NOBPESKICHUH, CO3JAFOIINX
HanOoJIee OMACHBIC YCIIOBHS,

0) npu HOpManbHOH paboTe, BBEACHHU OJHOTO YYHTBIBAGMOTO W BCEX HEYYHTHIBAEMbIX
MOBPEXKICHNH, CO3AI0MIMX HAbOIee OMAaCHbBIC YCIOBHSL,

B) MPHU HOPMAJILHOM paboTe, BBEACHHUH JBYX YYHTHIBAEMbIX M BCEX HEYUUTHIBAEMbBIX MOBPEKICHUI,
CO3JAMOMIHMX HarboJIee ONaCHbIE YCIOBUSL.

HpI/IMe‘IaHI/Ie - B KaXXJIOM H3 BbBIIICYKAa3aHHBIX CJIy4acB HCEYYUTHBIBACMBLIC IIOBPEKACHUSA MOILYT OLITH
Pa3INYHBIMU.

5.2.2 B WCOBITYyeMBIX WIH OIICHWBAEMBIX Ha HMCKPOOE30IMacCHOCTh MEMSX II0 OTHOWICHHIO K
HAIPSDKEHHUIO, TOKY WA UX KOMOUHAILMKM HEOOXO0AMMO NPUMEHSTh Koapduyuenm uckpobezonachocmu
1,5 ons uckpoobpasyoweeo mexanusma I muna u 2 0ns uckpoobpasyiowux mexanusmos Il u 111 munos
B cooTBeTcTBUU C 10.4.2.

5.2.3 Bo Bcex citydasix Mpu OILICHKE TEMIIepaTyphl MOBEPXHOCTH K03 HUIIMeHT HCKpOOe30macHOCTH
IO HATIPSHKCHUIO WK TOKY JIOJDKEH OBITH paBeH 1,0.

Tpumeuanue - Ycnosus 63pvbl600e30nacHocmu Mavix 31emMeHmos usnogicenv 6 10.7.

5.2.4 Ecnu MOXET BO3HHUKHYTh TOJBKO OIHO YYUTHIBAEMOE TOBPEKACHUE, TO I MPHCBOCHUS
HCKPOOE30MacHO e YPOBHS ia MPUHAMAIOT BO BHUMaHUE TPEOOBaHMS MMOAITYHKTa 0), IPU YCIOBUU
BEITIOJTHEHHUST TPEeOOBaHUI HACTOSIIETO CTaHAAapTa K HCKpoOe3omacHoi menu ypoBHA ia. Ecmu
YUUTHIBAEMbIC MMOBPESKACHHUS HE MOIYT BO3HHMKHYTh, TO ISl MPHCBOCHHS HCKPOOE30MACHOM IIEmH
YPOBHSI ia TNPHHUMAIOT BO BHUMaHHE TpPeOOBaHMs MOIMYyHKTA a), NPU YCIOBHH BBIMOJHECHHS
TpeOOBaHMil HACTOSIIErO CTaHJAPTA K MCKPOOE30MacHOM LIeTH YPOBHS id.

5.3 Uckpobe3onacHas uenb ypoBHs ib

5.3.1 Ilpu mpunoxenunn Hampsbkenus U, un U; nckpobe3onmacHbIe IETH ypOBHA ib HE IOJDKHBI
BBI3BIBATh BOCIJIAMEHEHHE B3PBIBOOIIACHOW CMECH 6 MPEeONUCAHHBIX HACTMOAWUM CMAHOAPMOM
VCAOBUAX UCHLIMAHUTI OM MENT08020 BO30ECMEUs, 4 OM UCKPEHUIL - ¢ 8eposimHuocmbio Gonsweri 107 6
Kascoom u3 ciedylouux ciyuaes:

a) TpU HOPMANbHON pabOTe M BBEICHUHM BCEX HEYYHTHIBAEMBIX NOBPESKICHUH, CO3JAFOIINX
HanOosee oracHbIe yCIOBHS;

0) mpu HOpMaTbHOH paboOTe, BBEICHHM OJHOTO YYUTHIBACMOTO M BCEX HEYYUTHIBACMBIX
MOBPEXKICHNH, CO3JAIOIIMX HAaHOOJIee ONAaCHbIE YCIOBUSI.

[Mpumeuanne - B KkaxIoM H3 BBHIIIEYKa3aHHBIX CIy4aeB HEYUYHTHIBAEMbIC MOBPEXKICHHS MOTYT OBITh
Pa3INYHBIMUA.

5.3.2 Hckpobe3omnacHble LeNH YPOBHS ib NOIKHBI MMETh KO(MQHUIMEHT nckpodesonacHocTH 1,5
wiu 2 (8 3a8ucuMocmu OmM UCHOAL3YEMO20 UCKPOOOPA3YIOUje20 MeXanHu3ma) 1O OTHOIICHUI0 K
HATPSDKEHUIO, TOKY WA UX KOMOWHANU B cooTBeTCTBHU C 10.4.2.

5.3.3 Bo Bcex ciydasix Ipu OL[EHKE TeMIepaTypbl OBEPXHOCTH KO3(D(GHUIMEHT UCKPOOE30IIaCHOCTH
10 HATIPSDKEHUIO MM TOKY JOJDKEH OBITh paBeH 1,0.

HmeeLtaHue - Venosus 63pbleo6e3onac1-tocmu MAIbIX 271eMeHmos uziodxcenvt 6 10.7.

534 Ecmu yunThIBaeMBIE TIOBPEXKIEHHS HE MOTYT BO3HHKHYTh, TO [UISI IPHCBOCHHUSA
HCKpOOE30MacHOM e YPOBHS ib MIPHHUMAIOT BO BHUMaHHE TPeOOBaHUS MOIITYHKTA a), IPH yCIOBUU
BBIMOJIHEHHSI TPEOOBAHUI HACTOSAIIETO CTAHAAPTa K HCKPOOE30MaCcHO Liey ypOBHS ib.

5.3.5 Hckpobeszonacnas yenv yposHsi ic

5.3.5.1 Ilpu npunoscenuu nanpsixcenuu U, u U; uckpobesonachvie yenu ypoeHs ic He OOJINCHbI
8bI3bIBAMb  BOCNIAMEHEHUE B63DbIBOONACHOU CMeCU 8 NPEeONUCAHHBIX HACMOAWUM CMAHOAPMOM
VCNOBUAX UCHBIMAHULL O MENT0BO20 BO30LiCMEUA, A OM UCKPeHUTl - ¢ 8epoamuocmpio Gonvueri 107
npu HOPMANbHOU pabome U 68e0eHUU BCEX HEYUUMbBIBAEMbIX NOBPENCOeHUll, CO30aruwux Hauboee
onacuwle yCio8us.

5.3.5.2 Uckpobesonachvle yenu ypogHs ic 00x#CHbL UMmemsb Kodgguyuenm uckpobesonachocmu 1,5
unu 2 (8 3asucuMoOcmu Om UCNONb3YEMO20 UCKPOOOPA3YIOUe20 MexXanusma) no OMHOULeHUI0 K
HANPSANCEHUIO, MOKY UL Ux Komounayuu 6 coomeemcmeuu ¢ 10.4.2.

5353 Bo e6cex cayuasix npu OyeHke MeMNEPAmMypbl  NOGEPXHOCMU  KOIDhuyuenm
UCKPODOE30nacHOCmU N0 MOKY U HANPSACEHUIO 00ndIceH Obimb pasen 1,0.

Tpumeuanue - Ycnogus 63pbleo6e30nachocmu Maiblx nemenmos usnoicensi 6 10.7.



5.4 TIpocToe 3J1eKTPOOGOPYAOBaAHNE

5.4.1 K npocToMy 351eKTpoo0OpyIOBAHUIO OTHOCST:

a) MACCUBHBIE AJIEMEHTHI, HAIpUMep BBIKIIIOYATENN, COCANHUTENbHbIE KOPOOKH, nomeHyuomempol
u pe3ucmopul,

0) ycTpOICTBa, HAKAILUTUBAIOLIME SHEPTHIO, UMEIOIINUE TOYHO HM3BECTHBIC MAPAMETPHI, HATIPHUMED
KOHJICHCATOPBI MJIM KATYIIKA HHIYKTHBHOCTH;

B) HCTOYHHMKH DSHEPrHH, HANpUMep TepMomnapbl uU (DOTOINEMEHTh, B KOTOPBIX JIHOOas u3
TeHEePHPYEMBIX MU BeJIMYHH He mpeBbimaet 1,5 B, 100 MA u 25 MBT.

5.4.2 Ilpocmoe 31exkmpoobopyooganue OO0NHCHO COOMBEMCMBO8AMb 6CeM  MPebo8AHUAM
Hacmosue2o cmaHoapma.

6 TpedoBaHus K 3JIEKTPOOOOPYA0OBAHIIO

[Mpumeuanne - TpeOoBaHWS BTOrO pasaena, €CIM 3TO HE OTPAKEHO B COOTBETCTBYIOMIMX MOAMYHKTaX,
OTHOCATCS TOJNBKO K KOHCTPYKTUBHBIM OCOOCHHOCTSIM HCKPOOE30ITaCHOTO M CBSI3aHHOTO JIIEKTPOOOOPYIOBAHHUS,
KOTOPBIC BIIMSIOT HAa BHJ B3PHIBO3AIIMUTHI U ABJISIOTCS AomnoyiHeHueM K o6mum tpedoBanusiMm ['OCT P 51330.0 (3a
HCKJIFOYCHUEM YKa3aHHbBIX B 1.2 HACTOSAIIETO CTaHIaPTA).

Hanpuwmep, TpeOoBaHHMS 1O TepMETH3AIlMH 3aJUBOYHBIM KOMIIAYHIOM IIPHMEHSIOT TOJBKO B
cilydae, eciid repMeTr3alis HeoOxoauMa i odecnieueHus TpedoBanuii 6.4.4 u 6.7.

6.1 O00s10uKH

IMpumeuanne - Onpenenenue obonouku - mo 'OCT P 51330.0.

6.1.1 OO6OJOYKH MOJDKHBI OOCCIICYMBATH 3AlIUTY BHYTPEHHHX JJIEMEHTOB HMCKPOOE30MAacHOro |
CBSI3aHHOTO 3JIEKTPOOOOPYIOBaHMS, YCTAHABIMBAEMOTO BO B3PBIBOOIACHOM 30HE, CO CTENECHBIO
3amuThl 10 'OCT 14254 B COOTBETCTBHHM € YCIOBUSIMU HKCILTyaTalMH.

6.1.2 JIng 3ammrel OT NPUKOCHOBEHHS C TOKOBEAYIIMMM YaCTSMH, HaXOMISIIUMCS II01
HaNpsDKEeHWEM, M BHEIIHUX BO3JCHCTBHH OKPYXKAIOIIEH Cpellbl MOTYT HCIOJIB30BATHCS OOOJOYKH C
pasnMYHON CTemeHblo 3amuThl. Cmenews 3awjumesl Om  GHEWHUX B030eUcmeuti  000I0YeK
UCKPOOE30NACHO20 U CBA3AHHO20  NIeKMpPo00b0opy008anus  OOHCHA — ObimMb  NOOMEEPIHCOeHA
COOMBEMCMEYIOWUMU  UCHBIMAHUAMU HA NPEONpUAMUU-U320MOoeUmeNne Ul 6 UCHbIMAMeNbHOU
op2anu3ayuu.

6.1.3 Kpvuuku obonouex OoadxcHvl, umems 3anopusie ycmpoicmeéa no I'OCT P 51330.0 unu
ONNOMOUPOBANBCAL.

6.2 TemnepaTypa NpoOBOAHUKOB M MAJIBIX 3JIEMEHTOB

HpuMeuaHue - Manvie snemenmol - DJIeMeHMbl, NOBEPXHOCNb KOMOPbIX He npesvliiaent 10 CMZ.

6.2.1 Cnou noiu Ha snexkmpoobopydosanuu epynnot 1

Tt snexTpooGopynoBaHus rpynmsl I, oTHoOcsmerocss kK temieparypHbsiM kinaccam T1 - T4, He
Jonyckaercsi (pOpMHUpPOBAaHHME CJIOSl TBUIM HAa 00O0JIOYKAX 3JEKTPOOOOpYIOBaHMS WM HAa DIIEMEHTax
BHYTPEHHEI'0 MOHTaa.

6.2.2 IIposooa sHympeHHe20 MOHmMANCA

6.2.2.1 MakcumanpHO JOMYCTHMBIH TOK I, A, COOTBETCTBYIOIIMA MaKCHMAaJbHOH TeMmIeparype
CaMOHAarpeBa METAJUIMYECKOT0 MPOBO/A, BBIYUCIISIOT 1O (opMyIe

1 1/2
I=1 . M , (1)
" | T-(1+at,)

IIe a - TeMIepaTypHbIH KOX(pQHUINEHT COMPOTHUBICHMS MaTepuaia MPOBOTHHUKA (U1 Meau d
=0,004265 1/K);

1
t

n - TOK IUTaBJICHUS POBOJHUKA MIPH TeMIIepaType okpysxatomieit cpenst 40 °C, A;
1 - TeMIepaTypa IUIaBJIeHNs MaTepruaia mpoBoaHuKa, °C (s Meau L =1083 °C);

l, . TeMIiepaTtypa MpPOBOJHUKA BCIEACTBHE CaMOHArpeBa W HarpeBa OT OKpY)KaloIlleWd cpenbl U
JIeHCTBYIOIIIEro 3HaueHus Toka, °C.

JIyist MeTHBIX TIPOBOJIHMKOB 3HAUCHHS TEMIIEPATyPhI IPUBEICHBI B TabuIIe 1.

6.2.2.2 MakcuMalnbHbli TOK B M30JUPOBAHHBIX MPOBOAHMKAX HE [JOJDKEH MpEBbIIIAThH
HOMHUHAJILHOTO 3HAYEHUsI, YKa3aHHOTO U3TOTOBUTENIEM MPOBOJIA.



Tabmuma 1 - TemneparypHas kiaccuukanuss MEIHOW TPOBOAKH (MPH MaKCHMAJIBHOM
TeMIiepaType okpysxatomeit cpeast 40 °C)

Tanerp (c. IImomans MakcuManbHO JOMYCTUMBIN TOK A, JJ1 TEMIIEPATyPHOTO
[IOIIEPEYHOr0 CEUCHHUSI Kjacca
npumeuanue 4), (cM. mpumeuanue 4)
MM ’ e > | T1-T4 urpynnsi I T5 T6
0,035 0,000962 0,53 0,48 0,43
0,050 0,001960 1,04 0,93 0,84
0,100 0,007850 2,10 1,90 1,70
0,200 0,031400 3,70 3,30 3,00
0,350 0,096200 6,40 5,60 5,00
0,500 0,196000 7,70 6,90 6,70

[Ipumeuanus

1 Yka3aHbl MAKCUMaJIbHO JOIYCTHMbIC 3HaYEHUS MOCTOSHHOTO MM 3()(EKTHBHOTO 3HAYCHUS MEPEMEHHOTO
TOKa.

2 Jlns MHOTOXHIBHBIX IIPOBOJHHKOB B KAa4dEeCTBE IUIOMIAAM IOIMEPEYHOr0 CEYeHMS HPHHUMAIOT OOIIyIo
IJIOINAAb BCEX JKUII IIPOBOJIHHKA.

3 Tabmuma OTHOCHTCA K THOKMM IUIOCKMM TIPOBOAHHKAM, HAIpHMep JICHTOYHBIM KabelsiM, HO He
pacIpocTpaHseTcs Ha IPOBOAHUKY NI€YaTHBIX ILJIAT, U1l KOTOPBIX cM. 6.2.3.

4 B kauecTBe auamerpa M IUIOIIAJM IIOIEPEYHOrO CEUEHMs IPUHUMAIOT HOMHHAJIbHBIC 3HA4YCHUS,
NpHUBEICHHbBIE H3TOTOBHUTEIIEM NTPOBOJA

5 Ecnu makcumanbHas BXoxHas MoLIHOCTH P He mpebimaer 1,3 BT, mpoBomka MoxeT ObITh OTHEcEHa K
TeMiepatypHoMy Kinaccy T4 m ncronp30BaThes B JIEKTPOOOOpyHOBaHHHU rpymmsl 1.

6.2.3 [leyaTHBIC TPOBOIHUKH

6.2.3.1 IledaTHple OJHO- WM ABYXCTOPOHHHE IUIATHI TONIIMHON He MeHee 0,5 MM, ¢ IEYaTHBIMH
MPOBOJHUKAMH TOJNIIMHON HE MeHee 35 MKM OTHOCAT K TeMmmeparypHeM kiaccam T1 - T4 u
JIOTTyCKAIOT JUI MPUMEHEHHUS B 3JIEKTPOOOOPYAOBAaHMM TPYIIBI I, eclii OHM MMEIT MUHHMAJIBHYIO
IIUPUHY TeYaTHOro MpoBojaHWKA 0,3 MM, a JUIUTENbHO MPOTEKAIOIMIMKA MO HUM TOK HE MPEBBINIAET
0,518 A. AHanmoru4yHo mnevyaTHbIe MPOBOJHUKKA MUHUMaibHOW mupusbl 0,5, 1,0 u 2,0 MM OTHOCAT K
TemnepaTypHoMy kiaccy T4 mpu makcumaneHbIX Tokax 0,814, 1,388 u 2,222 A, cOOTBETCTBEHHO.
TemreparypHyto Kiaccu(hUKAIUIO MIEYaTHRIX MPOBOJIHUKOB JUTHHOW 10 MM WK MEHEEe HE IPOBOJIAT.

6.2.3.2 B ocTanmbHBIX CIy4asx TEMIEPaTypHbIA KIacC MEIHBIX NPOBOJHUKOB I€UATHBIX IIIAT
JIOJDKEH OMPEICIATHCS B COOTBETCTBUY C TaOIHIIEH 2.

Tabnuna 2 - TemnepaTypHas KiaccH(UKAIWS MPOBOIHUKOB IMEYATHBIX AT (TIPH MAaKCHMAIBHOM
TeMnepaType okpyxkaromeit cpeasl 40 °C)

MakcumanbHas IIHpUHa MakcuManbHBIH JOYCTUMBIN TOK, A, AJI1 TEMIIEPATYpPHBIX KJIACCOB
MI€4aTHOr O h}III\I/fI)OBO,IIHI/IKa, T1 - T4 u rpynmsi | T T6
1 2 3 4
0,15 1,2 1,00 0,90
0,20 1,8 1,45 1,30
0,30 2,8 2,25 1,95
0,40 3,6 2,90 2,50
0,50 4,4 3,50 3,00
0,70 5,7 4,60 4,10
1,00 7,5 6,05 5,40
1,50 9,8 8,10 6,90
2,00 12,0 9,70 8,40
2,50 13,5 11,50 9,60
3,00 16,1 13,10 11,50
4,00 19,5 16,10 14,30
5,00 22,7 18,90 16,60
6,00 25,8 21,80 18,90
IIpumeuanus

1 3HaueHus JaHbl U1 MaKCUMaJIbHO AOITYCTUMBIX 3HAYEHUU TMOCTOSHHOTO WIIN 3(1)(1)6KTI/IBHOFO 3Ha4YCHUA
TICPEMEHHOT'O TOKA.



2 Tabmuna OTHOCHUTCS K OJHOCTOPOHHHM II€YaTHBIM IUIaTaM TOJNIIMHOW 1,6 MM n 0ojee co cioeM Mean
TOJIIIUHOH He MeHee 35 MKM.

3 Jlnst mnat TonmuHoi ot 0,5 1o 1,6 MM MakcuMasbHBIN TOK yMEHbIIAKOT B 1,2 pasa.

4 ]Ins AByXCTOPOHHHUX MEYaTHBIX IUIaT MAaKCUMaIbHBIA TOK YMEHBIIAIOT B 1,5 pasa.

5 JIJ11 MHOTOCJIOMHBIX IJIaT MAaKCUMaJIbHBIM TOK YMEHBILAIOT B /1BA pasa.

6 [Ipu TommuuHe Mean 18 MKM MakCUMaJIbHBIA TOK YMEHBIIAIOT B 1,5 pasa.

7 Ipu TommuuHe cinos Mean 70 MKM MaKCHMAaJIbHBIH TOK MOKHO yBEJIHYHTH B 1,3 pa3za

8 Ilpn mpoXOXKIEHUH INEeYaTHOTO NPOBOJHHKA MO JIEMEHTAMH, PacCEHBAIONIMMH IIPH HOpMalbHOH padore
WU TIOBpEeXeHNIX MomHocTs 0,25 Bt uin 6oee, Tok ymeHbImaioT B 1,5 pasa.

9 B MecTe MOJKIII0UEHHUS IEMEHTOB, PACCEHBAIONIUX IPU HOPMAJIBHOW paboTe MITH MOBPEXKICHHUIX MOIIHOCTh
0,25 Bt u Oojee, MMPHHY TOPOXKKH YBEIMYHMBAIOT B TPH pa3a Ha JuuHe 1,0 MM WIM YMEHBIIAIOT B J(Ba pa3a
MaKCUMalbHbIH TOK. Ecim 10poskka MPOXOJHUT MOA 3JIEMEHTOM, JOMONHHUTEIBHO MCMOIB3YIOT KO3(GdHLIUEHT,
TPUBEICHHBIN B IPUMEYaHNH §.

6.2.3.3 JlomycTiMBIE OTKJIOHEHHS NPH HM3TOTOBJICHHM IIEYATHBIX IUIAT HE JOJDKHBI YMEHBIIATh
MHHUMAJBHYIO IIUPUHY IEYaTHOTO IpoBoaHHMKA Oonee yeM Ha 10 % wmm 1 MM, B 3aBHCHMOCTH OT
TOTO, KAKOE U3 3HAYCHUI MEHBIIIE.

6.2.3.4 ITpn MmakcuManbHON BXOAHOM MomiHOCTH P He Oonee 1,3 BT meyaTtHbIe IPOBOJHUKH MOTYT
OBITh OTHECEHBl K TeMIepaTypHOMy Kkiaccy 14, ¥ JONMycKaloTcs Ul IPUMEHEHUs B
IJIEKTPOOOOPYAOBaHUH IPYIIIHI |.

6.2.4 Masble 31eMeHTHI

6.2.4.1 MakcuManpHas TeMIepaTypa SJEeMEHTOB C ILIOMAAbI0 MOBEPXHOCTH MeHee 10 cm’,
HarpuMep, TPaH3UCTOPOB MM PE3UCTOPOB, MOXKET IPEBBILATH JOMYCTUMYIO TeMIlepaTrypy Mo
TEMIIEPaTypPHOMY KJIACCy, €CIIH BBINOJIHIETCS OJHO U3 CIETYIOUINX yCIOBHUM:

a) TIpU WCHBITAaHHUAX coryacHO 10.7 Mayible 3JIEMEHTHl HE JOJDKHBI MOJDKUTATh B3PHIBOONACHYIO
CMech, a J000e WX paspylieHHe Win aedopMaiys 3a CUeT BBICOKOM TEMIIEpaTypbl HE JOJDKHBI
HapyIIaTh BUJ B3PBIBO3AIINTHI;

6) mia rpymmel | m TemmeparypHoro kiacca T4 pasmepsl MallbIX 3JIEMEHTOB JIOJDKHBI
COOTBETCTBOBATH TAOIHIE 3;

B) JUIs TeMIIepaTypHOro kmacca TS5 TemmepaTypa MOBEPXHOCTH (32 HCKIIIOYEHHEM IPOBOJIOYHBIX
BBIBOJIOB) MaJIBIX 2JIEMEHTOB HE JAOJDKHA mpeBbimaTs 150 °C.

Tabmuna 3 - JlomycTuMmble mapaMeTpbl Uil TEMIIepaTypHOro kiacca T4, ¢ yderoM pa3mMepoB
3JIEMEHTa U TEMIEPATyPbl OKPYKAIOLIEH cpeibl

OO01mas moImanb TOBEpXHOCTH S,

2 TpeboBanue, npenpsasisieMoe K kiaccy T4 u rpynme |
HCKJII04asi IPOBOJIOYHBIE BBIBOJbI, MM

§<20 Temnepartypa nosepxHoctu < 275 °C
5220 PaccenBaemast momuocts < 1,3 Br*
20 MM<S<1000 Temneparypa nosepxHoctu < 200 °C

* PaccemBaeMyro MOIIHOCTh MOHIKAIOT 10 1,2 Bt npu temmneparype okpyxatomei cpenst 60 °C mwmm mo 1,0
Bt npu temneparype okpyxkaroueit cpenst 80 °C

6.2.4.2 Jlnd TOTEHIMOMETPOB IUIOMIAh IOBEPXHOCTH BBIOMPAIOT WCXOIS U3 IOBEPXHOCTHU
PE3UCTUBHOIO 3JIEMEHTa, a HE BHEIIHEH MOBEPXHOCTH MOTEHLUHOMETpa. B mpolecce HCHbITaHUMA
clelyeT TPUHUMATh BO BHHMAaHHE YCIOBHS MOHTaXa, TEIDIOOTBOA W OXJIAXMAIOMMHA 3SPPEeKT
KOHCTPYKIIUU TOTEHIIMOMETpA B LEJIOM. TemIeparypy HM3MEpsIoT Ha MOPOXKKE IOTCHIHOMETpa IPHU
MaKCHMaJIbHOM 3HAY€HWH TOKA, KOTOPBIH MOXET MPOTEKaTh B HOPMAJIBFHOM WIIM aBapUtHOM peXuMe
paboThI ISl 33/1aHHOTO YPOBHs UCKpoOe3onacHoi enu. Eciny n3MepeHHble 3HaU€HHsT COTPOTHUBIICHHS
noteHomMerpa MeHbie 10 % CONpOTHBIEHHS II€YaTHOTO IPOBOIHHKA, TO TPH OICHKE CIELyeT
YYUTBIBaTh CONPOTUBIICHUE TTOCIEIHETO.

6.3 CoequnnTeIbHbIE YCTPOICTBA /151 MOAKIIOYEHUS] BHEUTHUX Hemneii

6.3.1 3axuMbI

6.3.1.1 3axuMmbl U TPUCOSTUHEHHS HWCKPOOE30IACHBIX IIEeNeil JOJDKHBI  yIIOBJIETBOPSTH
TpeOOBaHUSAM TaONMUIBI 4, U OTIACIATHCS OT 32)KMMOB HCKPOOIACHBIX IIENCH OJHUM W3 CIEIYFOIIIX
CII0CO0O0B:

a) 3aKHUMBI ISl TPUCOCAMHEHHS HMCKPOOE30IMacHBIX M HMCKPOOIACHBIX IEMe JOIDKHBI OBITh
PAacCTIOIOKEHBI B PA3HBIX BBOJHBIX OTICIICHHSAX;

0) DONEKTpUYECKHH 3a30p MEXKIy B3aXHUMaMU [UIS TPUCOCIWHEHHUs HWCKPOOE30MacHBIX W
HCKPOOIIACHBIX IETMe OJDKEH COCTaBIATH He MeHee S0 MM, MPH 3TOM DPACIONIOKECHHE 3KHUMOB U
crnoco0 TMPOKJIAaIKA TPOBOAOB TOJDKHBI HCKIIOYATh 3aMBIKAHMSI MEXKIY HMCKPOOE30MmacHBIMH |




HCKPOOTIACHBIMH IEIISIMH TP OOPBIBE MM CMEIICHHH ITPOBOTHHKA,

B) IPUMCHEHUE MEXKITy 3a)KUMaMH JJIsl TIPUCOSAUHEHHS UCKPOOE30MaCHBIX U HCKPOOIIACHBIX IICTICH,
PACTIONOKEHHBIX B OJHOM OTACICHHUW, W30JSIMOHHOW WM 3a3€MJICHHOW METaUTHYeCKOM
MIepETrOPOAKH.

OtH cr1oco0bl pa3eIeHus! TODKHBI IPUMEHSITHCS, KOrJa HCKPOOE30MacHOCTh JEKTPUISCKON Lenu
MOXeET ObITh HAPYyIICHA COCMHUTEIBHBIMH [TPOBOAAMHE, KOTOPbIE ITPU OOPBIBE COCMHEHHUS C 3aKHMOM
MOTYT 3aMKHYThCSI Ha IPYTUe MPOBOAHUKH WU 3JIEMEHThI BHYTPEHHETO MOHTAXA.

Koncmpykmuegnvle pewenus 6) u ) Mo2ym NPUMEHAMbCS, €ClU HANPSdICEHUE UCKPOONACHOU
(cunosoti) yenu ue npesviuiaem 1200 B ona snexkmpoobopyoosanus epynnet I u 1000 B ons
anekmpoobopyoosanus epynnut 11.

HpI/IMe'-IaHI/Ie - 3aKHMBI JJIA  IIOACOCAMHCHHS BHCIIHUX L[el'[eﬁ K PICKpOGeSOHaCHOMy U CBA3aHHOMY
3ﬂeKTpOO60pyHOBaHI/I}O JOJIKHBI OBLITh BBLIIOJHEHL TAKUM 06p330M, yTOOBI OHH HE NOBPEKAAIUCH 1IPU
COCIMHCHUAX.

6.3.1.2 M3omsmuoHHBIE WJIM 3a3€MJICHHBIE METAUTMYECKHEe TMEPEeropoJKH JODKHBI OTBEdYaTh
CIIEIYIOLINM TPEOOBaHUIM:

1) kKpasg meperopoloK MOJDKHBI OTCTYNaTh OT CTEHOK He Oomee dem Ha 1,5 MM, WM JOJKHO
00eCTIeunBaThC MUHUMAILHOE PAacCTOsiHKE 50 MM MEXIy 3a)KMMaMHU B JIFOOOM HANpaBICHUH BOKPYT
MEPErOPOJIKH;

2) METaUIMYeCKHEe TMEePEropoOJKH JIOJDKHBI 3a3eMJISIThCS M HMETh JIOCTATOYHYIO MPOYHOCTH H
JKECTKOCTh, YTOOBI HE pa3pymaThCs MPH MOHTAXE W IKCIUTyaTallud. TONIIMHA TaKUX IMEPEeropoaok
nokHa ObiTh He MeHee 0,45 mm. [Ipu MEHBIIEW TONIIMHE MEPEropoIKH TOJHKHBI COOTBETCTBOBATH
TpeboBanusM  10.10.2. 3azemiieHHBIE METAIUIMYECKHE TIIEPETOPOAKH  JOJDKHBI  IPOITyCKaTh
MaKCHMAIIbHBI TOK, BO3MOMHBIH B aBapuUiHBIX peXHMaX, 0€3 MPOrOpaHHs MEePErOPOAKU WK
MOBPEKICHHUS [ISTH 3a3EMIICHUS;

3) HeMeTaUIN4eCKHe M30JIAIHUOHHBIE MEPErOpPOAKH JOJDKHBI UMETh TOMMKHY He MeHee 0,9 MM u
KPEIUTBCS TaKUM 00pa3oM, 4TO OBITh JOCTATOYHO YCTOWYMBBIMH K jAedopmarmsM. [Ipu MeHbiien
TOJIIL[MHE TEPEeropoJKH JOJDKHBI  yJnOBieTBOpATh TpeboBanusim 10.10.2.  Hememannuueckue
nepecopooKu OONNHCHBL UMEMb COOMBEMCMEYIOWUTE UHOEKC MPEKUHSOCTMOUKOCMU. Diekmpudeckue
3a30pbl, NymMu Ymeuku u opyaue paccmosHus pas3oeieHus O0ANCHbl USMEPSMbCS BOKPY2 Nepe2opoOKuU.
Dnexmpuueckas npoYHOCHb UZ0TAYUU NePe2OPOOKU OOIICHA YO08IemBopams mpebosanuam 6.4.12.

6.3.1.3 3HaueHUs SJEKTPUUECKUX 3a30POB MEXKIY HEU30JUPOBAHHBIMU TOKOBEAYLIMMH YaCTIMU
32KUMOB Pa3IMYHBIX UCKPOOE30MACHBIX LENCH, MeHCOY 3AACUMAMU HE3A3EMACHHBIX UCKPODE30NACHbIX
yenel U 303eMJIEHHbIMU YACTIMHU 8800H020 OmOeNeHus NOJDKHBI ObITh HE MEHEe IPHUBEICHHBIX B
tabmume 4. PaccrosHMA MEXIy 3aXHMaMH HCKPOOE30MAaCHBIX Ielei IODKHBI 00ecIednBaTh
JNEKTPUYUECKHE 3a30Pbl HE MEHEEe 6 MM MEX/y HEU30JIUPOBAHHBIMU YACTSMH BHEIIHUX MPOBOIHUKOB B
COOTBETCTBHH C pUCYHKOM 1. TIpr 3TOM HEOOXOAUMO YIUTHIBATh BO3MOKHOE MEPEMEIICHHE KECTKO HE
3aKpeIUIeHHbIX METAJUIMYECKUX YaCTeH.

6.3.1.4 Ecim mpu aHanm3e Oe€30MacHOCTH HE OBUIM YYTEHBI BO3MOXKHBIE MEKCOEIWHEHHS, TO
MHHUMAJIbHBINA 3JIEKTPUYECKUI 3a30p MEXy HEH30JMPOBAHHBIMU TOKOBEIYLIMMH YaCTSIMU BHEIIHUX
MPOBOJHHUKOB, TOAKIIOYACMbIX K 3aKHMaM HCKPOOE30MacHbIX IleMed, ¢  3a3eMJICHHBIMU
METAJUIMYCCKUMHU WM APYTHMHU TPOBOASIIMMH YaCTSIMH 3JICKTPOOOOPYAOBAHMS JOJDKCH COCTABIIATH
HEe MeHee 3 MM.

6.3.1.5 Bunmosguvie (bonmosvie) 3axcumvl O0IHCHBL ObIMb NPEOOXPAHEHbL OM CAMOOMBUHUUBAHUS, d
Kabenu u npo8ooda, COCOUHEHHbIE C 3AANCUMAMU - OM BbLOEPSUBAHUSL.

6.3.1.6 3asicumel O npucoeOuUHeHUs: HEUHUX UCKPOOE30NACHbIX Yyenell 00INCHbL 3aKPbl8ambCs
KPBIUKOL, 3aNUupaemoil CReyuaibHbIM UHCIPYMEHMOM, UL ORIOMOUposamvcs. dmo mpebosanue He
OMHOCUMCSL K 91eKMPOooOOPYO0GAHUIO, YCIMAHAGIUBAEMOMY 6 0DO0LOUKAX UL WKADAX, CHAOICEHHBIX
sanopueimu yempovcmeamu no I'OCT P 51330.0 unu onrombuposanHuix.

6.3.2 DnekTpudecKue pa3beMbl

6.3.2.1 KoHCTpykmms  pa3peMOB, MpeIHA3HAYEHHBIX IS [MONKIIOYEHHS  BHEIIHUX
HCKPOOE30MaCHBIX IEMeH, MOJKHA OTINYATHCS OT KOHCTPYKIMH JAPYTHX Pa3beMOB U HE JOJDKHA OBITh
B3auMo3aMeHseMor. KOHCTpykius pa3zbema JOJDKHA MCKIYaTh BO3MOXKHOCTh HEMPABHIBHOTO
COCJIMHEHUS, HAIIPUMED, C TOMOIILIO HAMPABIIAIONIMX MTH(TOB MK THE3I.

6.3.2.2 Jlns TOAKIIOYECHUS WUCKPOOE30IMaCHBIX IIETICH JOIyCKAeTCs MPUMEHEHHE OJHOTHITHBIX
Pa3bEMOB, €CIHM TPHHATH MEphI, WCKIIOYAIOIIAE BO3MOXKHOCTH HMX HEMPABIIBHOIO COCAMHCHUS,
HATpuUMep, MPU TTOMOIIHM KJIF0Ya, WIA Pa3beMbl JOJDKHBI HICHTH(OUIIMPOBATECS MAapPKUPOBKOW MU
[[BETOBBIM KOJIOM.



Tabnmna 4 - 3a30psl, MyTH YTEUYKH U CPAaBHUTEIBHBIE HHAEKCH TPEKHHIOCTOWKOCTH

1 Hanpsbxenwne, kB, He 6ornee 0,010 0,030 0,060 | 0,090 | 0,190 | 0,375 | 0,550 | 0,750 | 1,000 | 1,300 | 1,575 | 3,300 | 4,700 | 9,500 | 15,600

2 DnekTprIecKuid 3a30p, MM 1,5 2,0 3,0 4.0 5,0 6,0 7,0 8,0 | 10,0 | 14,0 | 16,0 - - - -

3 DnexTpudecKril 3a30p Yepe3 KOMIayHa, MM 0,5 0,7 1,0 1,3 1,7 2,0 2.4 2,7 33 4,6 5,3 9,0 | 12,0 | 20,0 | 33,0

4 DneKkTpHyYecKHid 3a30p depe3 TBEPIBIH AIIEKTPOM3ONSAIHOHHEIH| 0,5 0,5 0,5 0,7 0,8 1,0 1,2 1,4 1,7 2.3 2,7 4.5 6,0 | 10,0 16,5

MaTepuall, MM

5 TIlyte YyTEYKHM TO TOBEPXHOCTH 3JIEKTPOM3OIAIHOHHOTO| 1,5 2,0 3,0 4.0 8,0 | 10,0 | 15,0 | 18,0 | 25,0 | 36,0 | 49,0 - - - -

MaTepualia, MM

6 IIyTs YTEUKH 1o MTOBEPXHOCTH, mokpeItoit| 0,5 0,7 1,0 1,3 2,6 33 5,0 6,0 8,3 12,0 | 16,3 - - - -

AJICKTPOU3OJISIIIMOHHBIM MaTEPHATIOM, MM

7 CpaBHUTENBHEIN HHACKC TpekuHToCcTOlKOCTH (CUT) ia - 100 | 100 | 100 | 175 | 175 | 275 | 275 | 275 | 275 | 275 - - - -

ib, ic - 100 | 100 | 100 | 175 | 175 | 175 | 175 | 175 | 175 | 175 - - - -

[Tpumeuanus

1 [ins Hanpsoxenus ¢B. 1575 B HOpMHUPYIOTCS TOIBKO 3JEKTPUYECKUE 3a30PbI

2 ITpu Hanpspkernu 10 10 B CUT 3neKkTpon30IaInoHHOTO MaTepraia YKa3bIBaTh He TpeOyercs




I - ToxonpoBosIIMH c0H; T - 3a30pbI M IUIMHA ITyTH YTEYKH B COOTBETCTBHH C TaOuuIel 4;
d - 3a30pbI ¥ JUIMHA IIyTH YTEYKH B COOTBETCTBHH C 6.3.1
[Mpumeuanue - Yka3zaHHbIe pa3Mepsl 7' U d - 3TO 32306l 110 BO3AYXY H JUITMHA ITYyTH YTCUKH BOKPYT U3OJSIHUU B
MWUIMMETpax, Kak YKa3aHO BBIIIC, 4 HE TOJIIWHA U30JIAUHA.

Pucynok 1. TpeGoBanus k 3a30paM U JUIMHE IIYTH YTEUKH JUIs 32)KUMOB, K KOTOPBIM ITOJKJIIOYEHBI
paszenbHble HCKPOOE30IacHbIE M

6.3.2.3 B paszvemax, npeOHA3HAYEHHLIX O NOOKIIOYEHUS BHEUHUX UCKPOOEe30NACHbIX, He
CBA3AHHBIX MedxcOy coboll yeneli, Nymu ymeuku U dIeKmpudecKue 3a30pbl MexHcOy MOKOBeOyUUMU
4acmamMu, K KOmopuiM NOOKNIOUEHbl pa3Hble Yenu, 00MXiCHbL YOO06IemBEopams mpedoeanuam mabauybsl
4.

6.3.2.4 TlpucoennHueHne NPoOBOJIOB K pa3beMaM JO0JKHO BBIMOIHITHCS B COOTBETCTBUH € 6.3.1. TIpu
UCIIOJIb30BaHUU CIICIMAIBHOTO MHCTPYMEHTA, MCKIIOYAIOIIEr0 BO3MOXKHOCTh OTCOCAMHEHUS JKUIIBI
MPOBO/IHUKA, Pa3bEMBI JIOJDKHBI OTBEYATh TOJIBKO TPeOOBaHUAM TaOIHIIbI 4.

6.3.2.5 Pa3beM, copepikalluil LIeNU 3a3€MIICHUS, OBPEXKICHUE KOTOPBIX MOXET OKa3aTh BIUSHUE
Ha NCKPOOE30MacHOCTh IIEKTPHUUECKOH LeNH, JOIDKEH OBITh BBIIOJIHEH B COOTBETCTBUH C 6.6.

6.3.2.6 [Qnsi noOKmOYEeHUsT BHEWHUX UCKPODE30NACHBIX U UCKPOONACHBIX Yenel, 8 MoM uucie u
cemesuix 00ICHbL NPUMEHAMbCA PA3beMbl, 8 KOMOPbIX NYMU YMeukKu U dJeKmpuieckue 3d30pbl
MedHcOy MOKOGeOYWUMYU  Yacmamy  (wmugmamu uiu eHe30amu) YO08IemEOpAom mpedOBaAHUIM
mabauysl 4, a pazoeneHus mMexcoy 3axCUMamu 05l NPUCOeOUHeHUs. Kabenel uiu npo8oo0o8 YKA3AHHbIX
yeneitl, MexNCOy HEU30AUPOBAHHBIMU YUACMKAMU NPUCOCOUHUMENbHBIX NPOBOO0S, A MAKIHCE MeNCOY
3a%CUMAMY U 3A3€MIEHHLIMU YACMAMYU OONHCHbL BLINOIHAMbCA 6 COOMEEMCMBUU C MPebOBAHUAMU
6.3.1.

6.3.3 OmpenesneHre OTHOILEHUS MaKCUMAJIILHOH WHIYKTUBHOCTH K conpotuBiiennto (LO/RO) s
MCTOYHMKA MIMUTAHUS C BHYTPEHHUM COIIPOTHBIIEHHEM Ri.

OTHOIIEHNEe MAaKCUMAJIBHO!M BHEIIHEH WHIYKTUBHOCTHU K conpoTusieHuto (Ly/Ry), 'n/Om, KoTopbIe



MOTYT MOJKIIOYATHCS K HCTOYHUKY IMUTAHUS C BHYTPEHHHM COINPOTHBICHHEM R; IOKHO OBITh
paccuuTaHo 1o cienyromei Gopmye

SeR, +(64¢*R> ~72U%eL,)
4,5U;

TJie e - MUHUMAJIbHAS BOCIUIAMEHSIFOINas Heprus, [Ixk;

R; - MUHUMaNTBFHOE BHYTPEHHEE COMTPOTHBIICHHE UCTOYHUKA TTHTaHus, OM;

U) - MakcuMaIbHOE HANPSHKCHHUE XOJIOCTOTO X0Aa, B;

L; - makcuMabHas MHIyKTHBHOCTD, IIOAKITFOYCHHAS K ICTOYHUKY UTaHUs, [ H.
3nayenue e, JIK, COCTaBISIET IS SJICKTPOOOOPYIOBAHMS:

TPYTIIBI I..52510°

nooepynner  1IA ... 320 10°°

IIB... 160 10°®

IIC ... 40 10°°.

HpI/l Li = O

L,/R, = , @)

32¢R,
o,
0
®opmynel (2) u (3) yuuteBaloT Koddduiment Oe3omacHocTH 1,5 MO TOKY, W HE MOJDKHEI
UCTIONB30BaThes, Koraa C; Ha BBIXOIHBIX 32KUMax IEKTpoodopynoBanus mpessimaet 1 % ot Cp.
[Ipumeuanus
1 IIpu ko3¢ dpunmeHTe NckpoOEe30nacHOCTH, paBHOM 1, 3HaueHue Ly/R) TOIKHO OBITH YBEIWYEHO B 2,25 pasa.
2 OO6bryHO OTHOWIEHHE Ly/R) MPUMEHSAETCS U OLCHKU BIHMSHUS PACHpPENCICHHBIX MapaMeTpoB Kades, a ero

HNPpUMCHEHUEC i1 COCPEAOTOYCHHBIX 3HAYCHHI UHAYKTUBHOCTH W COIIPOTHUBJICHUSA Tpe6yeT ocoboro
paccMOTpEHUS.

L,/R, = , (3)

6.3.4 T1oCTOSIHHO TO/ICOEAMHEHHBIE KaOelH

DJ1eKTpooOOpyI0BaHHE, CKOHCTPYHPOBAHHOE C ITOCTOSHHO IOACOCAMHEHHBIM KalOeneM, JOJDKHO
OBITH HCIIBITAHO B cooTBeTcTBHU € 10.13.

06.3.5 Tpeboganus K s1eKmpuyecKkum yenam

6.3.5.1 HckpobesonacHvle u 2anvb8aHU4ecKU C6A3aHHbIE C HUMU UCKPOONACHblE Yenu OOJIHCHbI
umMemsv  2anb8AHUYECKoe paszoeNieHue Om CUNLOB0L, CUSHANLHOU UMW OC8eMUMENbHOU cemell
nepemMeHHo20 moxa.

Lonyckaemcs eanveanuueckoe coeouHeHue UCKpoOe30nACHbIX U CEAZAHHBIX C HUMU INEKMPUYECKUX
yeneii uepe3 UCKPO3AWUMHbBLE dTIEMEHMbL C YEeNAMU A8MOHOMHBIX UCTOYHUKO8 NUMAHUS NOCMOAHHO20
moKa (AKKyMyIsimopHou bamapeu, 2eHepamopa NOCMosHHO20 MOKa, npeobpazosameis).

06.3.5.2 Hckpobezonacnas yeno He OONJICHA 3A3EMIAMbCS, €CAU M020 He mpedylom yciosus
pabomul I1eKMpoobOPYOOSaAHUSL.

6.3.5.3 Ilpu 3a3emnenuu ucKkpobe30nacHulX yenet coeOuHeHue ¢ 3emieli Q0JNCHO GbINOJIHAMbCA 6
00HOU MmouKe.

B cnyuae 3azemnenus yenu 6 08yx mouxkax HeoOXOOUMO YYUMbIBAMb 803MONCHOCHb HABEOEHUS.
ONACHO20 HANPAJNCEHUs 8 SMOU Yenu, U OOJHCHbI OblMb NPedyCcMOmpenvl OONOIHUMENbHble Mepbl NO
obecneueHuto ee 83pbl8O3AUULEHHOCMU.

6.3.5.4 Buewmnue uckpobezonacuvie U UCKPOONACHblE Yenu OO0NINCHbL  NPOKIAObIBAMbCS
PA30eTbHbIMU KAOEAAMU UTU NPOBOOAMU.

6.3.5.5 Jlonyckaemca coémeujenue 8 0OHOM GHeulHeM Kabene pa3Hvlx UCKPOOEe30nacHuIX yenell,
2aNbBAHUYECKU HE CBAZAHHBIX MEAHCOY CODOIL.

6.3.5.6 Bo enewnell uckpobe30nacHol yenu 00NlCHbL YUUMbI8AMbC eMKOCHb, UHOYKMUBHOCHb U
conpomusiienue coeOuHUmenbHulX Kabeaet u npoeooos.

6.4 IIyTn yTeuku ¥ JIeKTpUyecKue 3a30pbl

6.4.1 [lyTH yTEUKH U NMEKTPUICCKHUE 3a30PbI MEXK/Yy TOKOIPOBOSAIINMH YaCTSIMHU

6.4.1.1 Ilpn oueHke ImmyTeHd YTEUKH M OSJICKTPUUECKUX 3a30pOB MEXIy MCKpoOe30macHOd u
HENCKPOOe30IIacHO! IeTbI0, Pa3TMYHBIMU HCKPOOES30MMacHBIMH HETISIMH, HCKPOOE30NaCHBIMA HETISIMHA U
3a3eMJICHHBIMH WJTH W30JINPOBAHHBIMHA METAJUIMIECKUMH YaCTAMH JIEKTPO0OOpYyI0BaHUS HEOOXOIIMO
YYUTBIBATH CIEAYIOIINE YCIOBUS:

1) snmexTpuvecKkne 3a30phl CIEAYET M3MEPATh C yYETOM BO3MOXKHOTO OOpBIBa NMPOBOJHUKOB HIIH
CMEIIEHHsT TOKOIIPOBOIAMMX dacTel. TexXHoIorndeckne MOMYCKH IMpPHU H3TOTOBICHWH HE JOJKHBI
yMeHbILATh 3a30pbl Oosiee yeM Ha 1 MM min 10% (GepyT MeHbliee U3 IBYX 3HAYCHUI);

2) DJICKTPUYECKHE  3a30PbI, YJIOBJICTBOPSIOMIME TpeOOBaHHMSAM  TaOMMIbl 4, TOJDKHBI
paccMaTpuBaThCs Kak HEIOBPEKAaEMbIE;



3) 3JEKTPUYECKUE 3a30Pbl, HE YIOBJICTBOPSIONIUE TPSOOBAHMIM TaOIHUIBI 4, HO COCTABJISAIONINE HE
MeHee 1/3 3HaueHW, yKa3aHHBIX B TaOnuie 4, IODKHBI pPacCMaTpUBAThCS KaK I10JIBEPIKCHHBIC
YYUTBHIBAEMBIM TIOBPESIKICHUSIM Ha 3aMBIKAHUC;

4) 3NEKTpHYCCKHE 3a30pPbI, COCTAaBIIIONINE MeHee 1/3 OoT 3Ha4YeHWH, yka3aHHBIX B TaOnuie 4,
JIOJDKHBI PACCMATPUBATHCS KaK MOJBEPKCHHBIC HEYIHTHIBAEMBIM TTOBPEKICHUSAM HA 3aMBIKAHUE.

6.4.1.2 DrekTpuyecKue 3a30pbl TSI TOKOBEAYIINX YacTel, pa3AeleHHBIX 3a3eMIICHHBIMH ITeYaTHBIM
MIPOBOTHIKOM WJIA MEPETOPOAKOH, BHIOJHEHHBIMUA B COOTBETCTBHU C TpeboBanmsamu 6.4.1, 6.4.10 u
6.6, HACTOSIIIUM CTAaHAAPTOM HE PErJIaMEHTUPYIOTCS.

6.4.1.3 Ilymu ymeuku u 3d1ekmpuyeckue 3a3opbi Mexcdy UCKPOOE30NACHbIMU Yenamu U
3a3eMAEeHHBIMU NeYaAMHbIM NPOBOOHUKOM UTU Nepe2opOOKOll OOIHCHBI YOOBNIemBopamy Mpebo8aHusIM
mabnuywl 4.

6.4.1.4 3azemsieHHass MeTayUIM4ecKas IEPEropojKa IODKHA MPOYHO KPENUThCS K OCHOBHOM
KOHCTPYKIIUU, UMETh JTOCTATOYHYIO TOJIIUHY M TOKOIPOBOJSIIYIO CIIOCOOHOCTH, YTOOBI HCKIFOYUTH
MEperopaHue IEPEeropoAKH WM TOBPSXKICHUS IIEMM 3a3¢MIICHUS B aBapUUHBIX  YCIOBHSAX
sKkcIutyaranuu. I[leperopoaka nuOO JOKHA UMETh TONIUHY He MeHee 0,45 MM W JoKkHA OBITH
MPOYHO 3aKpeIUIeHA C METAILTMYECKONW 3a3eMJICHHOW 4acThI0 OOOJIOUKH AIIEKTPOOOOPYIOBaHUS, THOO
TP MEHBIIEH TOJIINHE JOJDKHA OBITH MCIIBITaHa B cOOTBeTCTBUH ¢ 10.10.2.

6.4.1.5 Ecnm HeMmeTtayuimyecKkas H30JHPYIOMas TEPEropoaKa € COOTBETCTBYIOIIUM HHICKCOM
TpexuaroctToikoctr CUT ycTaHOBIEHA MEXAY TOKOIPOBOASIINMH YacTAMH, SJIEKTPHUECKUE 3a30PHI U
MyTH YTEYKH JOJDKHBI OBITh HM3MEPEHBI BOKPYT NEPErOpodKH, NMpPH YCIOBHH, YTO €€ TOJIIMHA
cocraBisger He MeHee 0,9 MM, a NpW MEHbBLICH TONIIMHE MEXaHWYEeCKas MPOYHOCTH IEPETOPOIKU
JIoJKHa OBITh UCTIbITaHa B cooTBeTcTBUU ¢ 10.10.2.

HpI/IMe'-IaHI/Ie - MCTO[[I:I OLICHKH IPUBEACHBI B IIPUIJIOKEHHUU B.

6.4.2 HampsbxeHne MeX Ty TOKOIPOBOISAIIUMH YacTIMU

6.4.2.1 HampsbkeHue, npuBeleHHOE B Tabmuue 4, - 3TO HANpsHKEHUE MEXIY JIIOOBIMU JIBYMs
TOKOTIPOBOJISIIIUMH YaCTSIMU DJIEKTPUUYECKUX Lered, HaupuMep MEeXIy HCKpOOE30MacHOH IENbio U
MCKPOOIIaCHOM 4acThIO 3TOH K€ IIETH, NCKPOOe30IacHON EeNnbl0 M UCKPOOIIACHBIMH LEISIMU, MEXKIY
MCKPOOE30IacHBIMH LETISIMH, 3JIEKTPUYECKH HE CBI3aHHBIMH MEXILy COOOM.

6.4.2.2 Tlpu o1eHKe ANEKTPHUECKUX 3a30pPOB U IMyTeH YTEUKH MO Tabiuie 4 JOIDKHBI IPUHAMATHCS
CIIEIYIOIIVE 3HAYCHUS HATIPSDKEHIS.

a) JIns SJeKTPUYECKUX IIeTieH, TaTbBAHMYECKH HE CBA3aHHBIX MEXKIy COOOH, B KadecTBE 3HAUCHHS
HaNpPsDKEHUS JOJDKHA TPUHUMATHCS HAHOOJbIIAs U3 CYMM aMIUIUTYIHBIX 3HAYCHUN HANPSOIKCHUH ITHX
LIeTIeH, KOTOpast SIBJISETCS MPOU3BOJIHOM OT:

- HOMHHAJIBHBIX HaNPsDKEHUIH;

- MaKCUMaJbHBIX HAaINPSHKCHUH, YyKa3aHHBIX M3TOTOBUTENEM, KOTOpblE MOTYT 0e30IacHO
MMPUMCEHATHCA B LICIIH,

- MOOBIX HANPSDKEHUH, TeHEPUPYEMBIX BHYTPH 3TOTO AJIEKTPOOOOPYIOBAHMUS.

Ecnu ogHo w3 HampspkeHud coctapisier mMeHee 20 % OT Apyroro, To B KauecTBE HCXOAHOIO
NPUHUMAIOT OOJIbIIIee HANpPsDKEHHUE.

Cemegoe Hanpsidicenue OONAHCHO PACCMAMPUBANBCS C YHEMOM CHAHOAPMHO20 OMKIOHEHUS. Om
HOMUHANbHO20 3HAYEHUS.

Jns cuHyCOWIANBHBIX HANPSKCHUH aMIUTUTYAHOE 3HAYCHHE OIpeNeseTcss Kak IMPOU3BEICHUE
3¢ PEeKTUBHOTO 3HaYE€HHUSI HOMHHAILHOTO HanpspkeHus Ha O2;

0) s 2IeKTprUecKuX mene, raTlbBaHMYeCKH CBI3aHHBIX MEXIY CO00H, MaKCHMaIbHOE 3HAUCHHE
HaTpSDKEHUS, KOTOPOEe MOXET BOHUKHYTH B JIIOOOH 4acTH 3TOH HMEemH. DTO TakkKe MOXKET OBITh CyMMa
HaNPSDKEHUH pa3IMYHBIX NCTOYHMUKOB MATAHUSA, TOAKIIOYCHHBIX K 3JIeKTprudeckoil nenu. Eciu ogao 13
HanpsbkeHuil cocraBmsger MeHee 20 % OT Opyroro, To B Ka4eCTBE MCXOIHOTO MPHUHHUMAIOT OOJbIee
HarpspKeHHe.

6.4.2.3 Bo Bcex ciyuasx cieayeT NMPUHUMATh MAaKCUMAJIbHbIE 3HAYEHHsI HANpsHKEHUS, KOTOpbIE
MOYKHO IOJY4UTh B aBAPUHHBIX PEXKUMAX PadOTHI B COOTBETCTBUH C Pa3JIENIOM 5.

BHuemnee HanpspbkeHHe HeoOXomumo npuHUMaTh paBHbIM U, u U, HampsbkeHus mepexoHbIx
MPOLIECCOB, KOTOPbIE MOTYT BO3HHMKATh IPHU Pa3MBIKAaHWW LENH YCTPOWCTBOM 3allWTHI, HAIpHMeEp
TUTAaBKUM TIPEOXPAHUTENEM, HE YIUTHIBAIOT MIPH OICHKE MyTeH yTEeUKH, HO MOJDKHBI MPUHIMATHCS BO
BHUMAaHHE TIPU OICHKE IEKTPHUECKUX 3a30POB.

6.4.3 DnexTpuYecKuii 3a30p

6.4.3.1 Ilpm wu3MepeHHH DJJEKTPHUUECKUX 3a30POB MEXKAY TOKOIMPOBOIIIMIMMHU  YaACTSIMH,
M30JUILMOHHbBIE MEPEropoJKH TONIUHON MeHee (0,9 MM WM HE COOTBETCTBYIOLIME TpeOOBaHHUIM
10.10.2 He yunuThBaroT. J{pyrue H30JAIHOHHBIE YaCTH JOJDKHBI YAOBIETBOPATH TPEOOBAHUAM ITyHKTA 4
TabIUIIEI 4.



6.4.3.2 Ilpu aMIUIMTYAHBIX 3HAUCHHSIX HANpsDKEHUS cB. 1575 B HE0OXOQMMO HCIOJIB30BATh
Ppa3zenuTeNbHYI0 H30JUPYIONIYIO MM 3a3€MIICHHYIO METaNIMYECKYIO MEPEropoKy, KOTopas A0JDKHA
YIOBJIETBOPATH TpeOoBaHUAM 6.4.1.

6.4.4 DnexTpuyuecKuii 3a30p Yepe3 3aIMBKY KOMIIAYyHIO0M U TpeOOBaHUS K KOMITAyH/Ty

6.4.4.1 KoMmmayHz TOIDKEH OTBEYATh CIETYFOIINM TPEOOBAHUSIM:

a) IMeTh pabodyr0 TEMIIepaTypy, ONpPENeIEHHYI0 U3rOTOBUTENIEM KOMIAyHAA WA 000PYIOBaHMUS,
KOTOpas JOJDKHA OBITh HE MEHee MAaKCHMAaJbHOH TeMIlepaTyphl JIFOOOTO 3JIEMEHTa B YCIOBHAX
TepMeTH3aINN.

[Ipu TemnepaType 37eMeHTa BhIIe pabodel TeMIepaTypbl KOMIIAyHIa HE00X0IUMO ITOKa3aTh, 9TO
yKa3aHHBIN 3JIEMEHT He NpHUBENeT K MOBPEKICHHUIO KOMIIAyHAa, KOTOPOE MOTJIO OBl OTpPHLATEIHHO
MOBJIMATH Ha BUJ B3PHIBO3AIINTHI;

0) MaTepuan KOMIayHJia I0JDKEH UMETh 110 MeHbleil Mepe To 3Hauenne CUT, koTopoe ykazaHo B
Tabnuue 4, ecau Kakue-1M00 HEM30JIMPOBAaHHBIE TOKOIIPOBOSIINE JETaI BBICTYIIAIOT U3 KOMITAyH/Ia.
Tonbko TBepAbI MaTepuan, HaNpUMEp OIOKCHJHAs CMOJa, MOXXET HWMEThb OTKPBITYI0 U
HE3alUIIEHHYI0 CBOOOAHYIO IOBEPXHOCTH, 00pa3ylollyl0 4YacTh 00onouku (cM. pucyHok I'.1). On
JOJDKeH oTBedath TpedoBarmsMm 10.10.1;

B) MMETh XOpPOIIWE aare3MOHHBIE CBOWCTBA KO BCEM TOKONPOBOIAIINM AETAIAM, 3JICMEHTaM
BHYTPEHHETO MOHTaXa, 332 UCKIIFOUCHUEM CIy4aeB, KOTAa OHH Pa3MEIICHHl B 000JOUYKE M MOIHOCTHIO
3aJTUTHI KOMIIAYHAOM;

r) ObITh KJIACCU(HULIMPOBAH U3rOTOBUTEIEM KOMIAyH I C YKa3aHWEM HAMMEHOBAHUS U COCTABa,

0) KOMNAyHo He OO0NdHCeH uMemb  MmMpewjuH, NY3bIPbKO8,  PACCIOeHUll,  BblCbINAMbCA,
PACMPecKugamscsl ¢ meyeHueM 8peMeHy 1 Mepsamb CEOUX CEOUCME 80 8PeMsl IKCHIYAMAYUU.

6.4.4.2 Jlns uckpoOE30MmacHOro 3JIEKTPOOOOPYIOBAHUS BCE LICIH, MOACOCIUHCHHBIC K 3aJHTHIM
TOKOTIPOBOJSIIUM  JIETaIsIM  M(WIM) 3JeMeHTaM H(WJIM) HEH30JIMPOBAHHBIM TOKOIPOBOASIINMHU
JIeTaJISIM, BBICTYIIAIOMINM M3 KOMIIayHJa, TOJDKHBI OBITh MCKpoOe3onacHbIMH. [10BpexaeHHs BHYTPH
KOMITAyH/Ia JIOJDKHBI YYHUTBIBATHCS,, HO BO3MOXKHOCTD BOCIUIAMEHEHHS! B3PHIBOOIIACHOW CMECH BHYTPH
KOMITayH/1a HE pacCMaTpHUBaeTCsl.

6.4.4.3 Ecnu 3neKTpudecKre e, TOJCOSANHEHHBIE K 3aJJUTHIM TOKOIIPOBOISIINM YacTsIM H(TIITH )
3JeMeHTaM M(WIH) HEU30JIUPOBAHHBIM TOKOIPOBOSIINAM JETAJ M, BBICTYIIAIOMINM H3 KOMIAayH/a, He
SBIISTIOTCSI ICKPOOE30MMacCHBIMY, OHH JTOJDKHBI IMETh B3PBIBO3ALINTY APYTHX BUIOB B COOTBETCTBHH C
TI'OCT P 51330.0.

6.4.4.4 MuHNManbpHas TONIIMHA CJIO0S KOMIAyHAa HaJ BBICTYMAIONIMMH TOKOBEIYIIUMH YaCTSIMH
3JIEKTPOOOOPYIOBAHUS JODKHA COCTABIIITH 1/2 pacCTOSHUS, MPUBEICHHOTO B IyHKTE 3 TaOMHIBI 4, HO
He MeHee | MM. YKa3aHHas TONIIMHA 3aIMBKHU HE TPeOyeTcs, €M AJIEMEHThl BHYTPEHHEIO0 MOHTaXKa
MOMEIIEHbl B 000JIOYKY M3 M3O0JSIMOHHOTO Marepuajia, COOTBETCTBYIOLIEro MyHKTY 4 Tabiuusl 4, a
KOMITAyH/T HAXOANUTCS B HENOCPEICTBEHHOM KOHTAKTe CO CTEHKaMu 000J104KH (cM. pucyHOK I'.1).

6.4.4.5 Dnexrpuueckas NPOYHOCTh M30SLMU T'ePMETU3MPOBAHHON KOMIAYHJOM AJIEKTPUUECKON
[ENH JODKHA COOTBETCTBOBATh TpeOoBaHUsIM 6.4.12.

6.4.4.6 TIloBpexmeHue 3aJUTOTO WJIH TEPMETHYHO 3aKpPBITOTO  DIIEMEHTa, HAIpUMEp
MOJYTIPOBOTHUKA, KOTOPBIH BBHITIONIHEH B COOTBETCTBHH C 7.1, OMHAKO I KOTOPOTO HE W3BECTHEI
BHYTPCHHHE 3a30pbl M PACCTOSHHUS dYepe3 3alMBKy, JOJDKHBI PAacCMATPUBATHCA KaK EIUHHIHOE
YYHUTBIBaEMOE TIOBPEKICHHUE.

JlononHuTeNbHBIE TPEOOBAHMUS IPUBEICHBI B MIPUIIOKEHHH [ .

6.4.5 DneKTpUYeCKuii 3a30p Yepe3 TBEPABIN dJEKTPOU3OIISIIMOHHBI MaTepral

TBepablid DIEKTPOU3OJSIIMOHHBIA MaTepuan (TBeplas H30JsKs) W3TOTABIMBAIOT METOIOM
IITAMIIOBKH WJIM OTJIMBKH B (hOpMe, HO HE 3aIMBKOW. DIIEKTpHUYECKask POYHOCTh TBEPJOH H30JISLUN
JIOJDKHA COOTBETCTBOBATH 6.4.12, eciu dJeKTPUUYECKUI 3a30p YAOBIETBOPSET TPEOOBAHUSIM TaOIIUIIBI 4.

IIpumeuanus

1 Ecnyu w30Iisiis M3rOTOBJICHA W3 ABYX WM OoJjiee 4acTell SJICKTPOM3O0JLILIMOHHOTO MarepHaia, KOTOpbIC
HaJAC)KHO COCAMHEHBI MEX Y CO60fI, TO TaKyI0 KOMIIO3UTHYIO U30JIALUI0 MOXKHO pacCMaTpruBaTh KakK TBEPAYIO.

2 B HacrosmeMm CcTaHAapTe TBepAas H30JALUS - 3TO M30JALHS 3aBOACKOTO H3TOTOBJICHMSA, HAIpUMEp
IJIaCTHHA, H3rOTOBJICHHAA M3 INIACTHYCCKUX MACC MM CJIOHCTBIX IINIACTUKOB, H3O0JIALIMOHHBIC pr6KI/I HIn
U30JIALMs Ha IPOBOJAX.

3 Jlak 1 moo0HbBIe MOKPHITHS HE CYUTAIOT TBEPAOH U3OISALUCH.

6.4.6 CrioxHBIE pazaeNeHus

6.4.6.1 Ilpu KOMOWHHPOBAHHBIX OJIEKTPUYECKAX 3a30paX, HANpUMep IO BO3OYXYy H dUepes
M30JBILUI0, KX CYMMapHOE 3HAYeHHUE IOJDKHO OBITh OMPEIENIEHO HA OCHOBE BCEX COOTBETCTBYIOIIMX
paszaencHuil B ofHO# rpade Tabmuisl 4 cormacuo B.4.1.3. Hanpumep, npu 60 B:

- 3a30p (IIyHKT 2) = 6 X pa3aesieHne Yyepe3 TBePAYI0 H30IIHI0 (TIYHKT 4);

- 3a30p (IIyHKT 2) = 3 X pa3zesneHue yepe3 KoMmayHy (ITyHKT 3);



- 3KBHBAJICHTHBIN 3a30p = (hakTuueckuit 3a30p + (3 X yr000€ JOMOJHUTEILHOE Pa3/ICiICHUE uepes
KoMmrmayHn) + (6 X m000¢e TOMOTHUTEIBHOE Pa3/IeiICHAE Yepe3 TBEPIYIO U30IIAIHIO).

6.4.6.2 DneKTpUYeCKUN 3a30p CUMUTAIOT HE TMOBPEXKIAEMBbIM, €CIM OH HE HHXE YKa3aHHOro B
Tabmuie 4.

6.4.6.3 JIroboil 3MeKTpUYecKuidl 3a30p, COCTABILIIOMIMKA MeHee 1/3 OT MaHHBIX TaOmuIbl 4, mpu
pacdeTe SKBUBAICHTHOTO 3a30pa HE YUUTHIBAIOT.

6.4.7 [lyTH yTEUKH 10 MOBEPXHOCTH IEKTPOU3OJSIIIIOHHOTO MaTepHaa

6.4.7.1 IlyTp yTeUKH MO MOBEPXHOCTH JIEKTPOH30IIUOHHOTO MaTepHaja ONMPENeNIioT UCXOII U3
3HA4YeHUH, MIPUBEACHHBIX B MyHKTE 5 Tabmumbel 4. CUT 3meKTpon30IAIHOHHOT0 MaTepraia JOJDKEeH
COOTBETCTBOBATh 3HAUEHHSIM, YKA3aHHBIM B yHKTE 7 Tabnuupl 4. MeTo 1 u3MepeHust Wil OLCHKHU ITyTH
YTCUKHU 11O NOBEPXHOCTHU IJICKTPOUIOJIAIIMOHHOI'O MaTepuraia JOJIKCH COOTBETCTBOBATL MMPUBEACHHOMY
Ha pUCYHKe 4.

6.4.7.2 DIeKTpOU30JSILUOHHBIE JE€TalHh, COCIWHEHHbIE MOCPEACTBOM KJi€sl, JIOJDKHBI HMETh
W30JIUPYIOIINE CBOHCTBA, IKBUBAJICHTHBIC CBOMCTBAM CMEKHOTO MaTepHaa.

6.4.7.3 Ilyth yTeuykn MOXeT OOpPa30BHIBATHECA W3 CIIOKEHHsS OoJice KOPOTKUX PAaCCTOSHUM,
HaTpuMep, KOTAa IyTH YTEYKH MPEPHIBAIOTCS TOKOMPOBOAAIINMHE JeTalsaMu. [Ipu 3ToM paccTosHUSA,
cocTaBIsONIe MeHee 1/3 OT COOTBETCTBYIONIMX 3HAYCHHH, YKAa3aHHBIX B IyHKTEe 5 TaOmumel 4, He
YYUTHIBAIOT TIPH MOBpeXIeHIsIX. (s HanpspkeHuit cB. 1575 B (aMmumaTynHOE 3HaYCHHE) HEOOXOIUMO
WCTIOJIF30BaTh M3OJLIMOHHYIO WK 3a3€MJICHHYIO METAIMYECKYIO IIEPETOPOIKY, YIOBICTBOPSIONIIYIO
TpeboBanusMm 6.4.1.

6.4.8 IlyTH yT€UKH 110 MOBEPXHOCTH, IIOKPBITOM 3JIEKTPOU30IALNOHHBIM MaTEPHAIOM

6.4.8.1 Jng repmeTusaniy IpoOMeKyTKOB MEXIy MPOBOJHUKAMH M CaMHX NPOBOJHHUKOB, C LIENbBIO
3alluThl HUX OT BJaru MW 0ObUIK, JOJDKHBI HCIIOJB30BAaThCA AAI'C3HMOHHLIC U BJIarOCTOMKHE
QJICKTPOU3OJIAIIMOHHBIC COCTaBbl HOKpblTHﬁ. HOKpI)ITI/le JOJI2KHO 6I)IT]J JAO0CTATOYHO MPOYHBIM U UMCTH
XOpOIINE aJre3MOHHBIC CBOMCTBA K TOKONIPOBOASIIMM JCTANIM W HW3OJIIHOHHBIM MaTepHaaM.
[TokpeITHE, HAHOCUMOE PACIBUICHHUEM, JODKHO UMETh ABa Cios. TpadapeTHyro MacKy HE CYUTAIOT
TaKAM TIOKPBITHEM, HO MOTYT pacCMaTpWBaTh KaK OJHWH W3 CIOEB TOKPBITUS, €CIH JAPYrOH CIIOW
HaHOCAT PACIBUICHHEM, a Macka He TOBpEXaaeTcs B Iporecce maifku. [Ipn Mcmoiap30BaHUM APYTHX
METOJJOB MOXXHO HAHOCUTH TOJBKO OJWH CJIOH TOKPHITHS, HAapUMeEp IMOTPYKEHHEM, BaKyyMHOU
MPOMUTKOM.

6.4.8.2 Metoa, MCHIONB30BaHHBIN A1 HAHECEHWS MOKPHITHA Ha IUIATy, HOJDKEH OBITh yKa3aH B
cepTH(UKAIMOHHON JOKyMeHTaluu. Eciu Hen3oJupoBaHHbIE TOKOMPOBOJSIIUE JACTalH, HAIPHUMED
COCAMHCHUA W BBIBOJbLI 3JICMCHTOB BHYTPCHHCIO MOHTa)Xa, HE BBICTYIIAIOT M3 IMOKPLITUA, TO AJIUHY
MYTH YTEYKH BBIOMPAIOT MCXOHs M3 3HAYCHWI, NMPHUBEACHHBIX B MYHKTEe 6 Tabmuubl 4. DTO JOJHKHO
OBITH YKa3aHO B IOKYMEHTALIUU U TIOJTBEPKAEHO MPH MPOBEPKE.

6.4.8.3 Ecmu Hew3oJMpOBAaHHBIC NPOBOJHUKUA WM TOKOIPOBOISIIUC ICTATHA BBICTYHNAIOT U3
nokpbiTusi, CUT, ykazaHHbIH B myHKTE 7 TaOIMIBI 4, pacpOCTPAHSIOT HA U30JIALUIO U TIOKPBITHE.

IMpumedanne - IloHATHE IMyTH YTEUKH II0J MOKPHITHEM OBLIO pa3pabOTaHO Uil IUIOCKUX MOBEPXHOCTEH,
HapuMep KECTKUX IE€YaTHBIX IUIAT. CyHIeCTBeHHI)Ie OTKJIOHCHHUA OT HepBOHa‘{aJILHOﬁ CTPYKTYPBIL Tpe6y}0’r
CIICUAJIBHOTO paCCMOTPECHUS.

6.4.9 TpeOoBaHMs K MOHTaXKy [I€YATHBIX ILUIAT

6.4.9.1 Kpennenus 91eMeHmMO8 6HYMPEHHE20 MOHMAJCA HA NEeYamHOU niame  OOJIJHCHbI
BbINOIHAMBCS CROCOOAMU, UCKTIOUAIOWUMYU B03MOICHOCTb YMEHbULEHUSL DIeKMPUYECKUX 3330P08 UMY
3AMbIKAHUL MedHCOY DNEMEHMAMU U 00eCneuusawumu 001206€4HOCIb 6 YCI08UAX IKCHIAYAMAYUU,
Hanpumep naukou Uiy c8apKou.

6.4.9.2 TIlewatHas mmata C HCKPOOE3OMACHBIMHU LEMSAMH JOJDKHBI OTBEYATH CIIEAYIOMINM
TpeOOBaHUAM (CM. PUCYHOK 5):

a) ecJIM Ha IEYaTHYIO IJIaTy HAHECEHO MOKPBITHE B COOTBETCTBUH C 6.4.8, TpeboBanus 6.4.3 u 6.4.7
JOJDKHBI IPUMEHATBHCSA TONBKO K HEH30JIMPOBAHHBIM TOKOIPOBOASAIINM YacTsIM, KOTOPBIE BBICTYNAIOT
U3 TIOKPBITHS, BKIIIOYAs, HAIPUMED,

- IIeYaTHbIE TIPOBOTHHUKH;

- cBOOO/IHYIO MTOBEPXHOCTH IEYATHOM IIAThI, KOTOPast HOKPHITA TOJIBKO C OJTHOM CTOPOHBI;

- HEM30JIMPOBAHHbBIE YaCTH JJIEMEHTOB;

0) TpeboBanust 6.4.8 MOIDKHBI PACHPOCTPAHATHCA Ha 3JIEKTPUUYECKHE LENH WIM YacTH LerneH, a
TaK)Ke Ha 3JIEMEHThl BHYTPEHHETO MOHTaXa, €CIIM IIOKPBITHE 3aKPHIBAET TOKOIPOBOJSIINE BHIBOIBI
3JIEMEHTOB, MECTa ITalKH U MPOBOSIIIE YACTH JIFOOBIX SJIEMEHTOB.

6.4.9.3 Ileyamnvle nNPOBOOHUKU UCKPOOE3ONACHbIX U DHIEKMPUYEeCKU CEA3AHHBbIX C  HUMU
UCKPOORACHBIX Yenell 00NHCHbL ObIMb OMOeNeHbl OM NeYAMHbIX NPOBOOHUKOE CUNOBbIX GHEUHUX Yenell
NneyamHviM SKPAHOM WUpUHOU He Mmenee 1,5 mm. DKpau OondceH coeouHamsbcs aubo ¢ obdwum



NPOBOOOM INEKMPULECKOL CUCTIEMbL, TUOO 3A3eMAANBCA.

0.4.9.4 Ilymu ymeuku u snexmpudecKkue 3a30pvl MedxHcoy UCKPODE30NACHbIMU, C8A3AHHBIMU C HUMU
UCKPOONACHBIMU YeNsaMU U IKPAHOM OOJIICHbL YO08Iemeopsimeb mpebosanusm madauysl 4, a memxncoy
IKPAHOM U CUNOBLIMU BHEUHUMU YenaMU - MPebosaHUAM HOPMAMUBHOU OOKYMEHMAayull Ha neYamHyle
naamol.  DNeKMpUHecKas NPOYHOCMb USOMAYUU MedHCOY OIKPAHOM U  CUNOBOU Yenvlo 00adCHA
yoosenemeopsams mpeboganusim 6.4.12.

6.4.10 Pa3genenne 3a3eMICHHBIMU SKpaHAMU

ITpn wCHONB30BaHMU 3a3€MIIEHHOTO METAJUTMYECKOTO S3KpaHa MEXIy HCKpOOE30HMacHBIMH U
HCKPOOIIACHBIMU JJICKTPHUYECKUMH LEMSIMH 3KpaH M J000€ COEIMHEHHE C HHUM JOJDKHBI OBITh
paccunTaHbl Ha MAaKCUMAaJbHBIH JIMTEIbHBIH TOK, KOTOPBIH MOXKET IIPOTEKaTb B COOTBETCTBHU C
pazneniom 5. CoenMHEHNe, BHITOJIHEHHOE C TIOMOIIBIO pa3beMa WM 3aKUMa, JIOJDKHO YAOBIIETBOPSTH
TpeboBaHusM 6.6.

6.4.11 BHyTpeHHss NIPOBOAKA U MOHTAX

6.4.11.1 M3omsanust, 3a MCKITIOYEHUEM JIaKa U TTI000HBIX MMOKPBITHH JUISl IPOBOAHUKOB BHYTpPEHHEH
MPOBOJIKH, JIOJDKHA pacCMaTpPUBAThHCS KakK TBepaast n3oisiuus (cM. 6.4.5).

6.4.11.2 PazneneHne MeXIy IPOBOJHIKAMHA JOJDKHO ONPENEIATHCSA CYMMOH paJiiaibHON TOJIIINHBI
TBEPAOH M30JIALUH HA ITPOBOAAX, MIPOJIOKEHHBIX B BUJIE OTAEIBHBIX IIPOBOJOB WIH C(HOPMHUPOBAHHBIX
B TPYIITY IPOBOJOB (’KT'YTHI) HIJIH B KaOere.

6.4.11.3 PaccrosiHusi MeXIy HpPOBOJAMH HCKPOOE30IAaCHONH M HCKPOOMACHOH Lerned JOHKHO
COOTBETCTBOBATh 3HAYEHHUSIM, YKa3aHHBIM B IMyHKTe 4 Tabmumpl 4, ¢ yuerom TpeboBammii 6.4.6, 3a
UCKITIOUEHHEM CIIEIYIOIINX CIIy4aeB:

- MPOBOJIA UCKPOOE30IIaCHOI MM HCKPOOTIACHOM 1IeTH 3aKJIFOUEHBI B 323 MJICHHBII SKpaH;

- M30JISILHS KK HCKPOOE30IIacHbIX LieNel ypoBHEH ia, ib, ic ciocoOHa BBIJEPIKATh UCIIBITATEIBHOE
Harnpspkenue (3ddexruroe) 2000 B nepemeHHOr0 TOKA.

HpI/IMe‘IaHI/Ie - OHHI/IM n3 MCTOOOB obecreueHus H30JIA1UHU, crrocoOHoi BBIACPIKATHL TAKOC HCIBITATCIBHOC
HampsiKEHUE, ABJIACTCS UCIIOJIb30BAHUE I[OHOJ'IHI/ITCJ'ILHOf/’I I/I3OJ'IHI_II/IOHHOI\/'I pr6KI/I

6.4.11.4 J[lns nasecnozo monmaoica Hympu 21eKmpoobopyo00eanus ¢ UCKpOOE30NACHLIMU YensimMu
QONIICHBL NPUMEHAMbCA USOTUPOBAHHbIE MeOHbIE OOHONCUTbHbLE NPo6oda ceuenuem He menee 0,03 um’.
Ilpumenenue MHO20ICUNLHBIX NPOBOOOE OONYCIMUMO, €ClU NPOMEKAIOWUL N0 NPOBOOHUKY MOK He
npegviuiaen HOMUHATLHOZO 3HAYEHUs, YKA3AHHO20 U320MO8umenem nposodd. Imo mpebosanue He
DPACNPOCMPAHAEMCA HA MOHMANCHbIE NPOB00ad UCKPODE30NACHBIX yenell, PACNONONCEHHbIX GHYMpU
91eKMpooOOPYO008anUs, CHAOMICEHH020 63pblso3aujumou opyeux eudos no I'OCT P 51330.0, umu
91eKMpo0OOPYO08AHUS, YCIAHOBIEHHO20 6HE 83PblBOONACHOU 30HbI.

6.4.11.5 Coedunenus s1emeHmos UCKpoOe30nacHol yenu eHympu 91eKmpoooopyo008anus O0aiCHbL
BbINOTHAMBCA CNOCODAMU, 0becneuusarowuMu 001208e4HOCMb 8 YCI0BUAX IKCHIyamayuu, Hanpumep
navxou unu ceapkou. Kpennenue snemenmos OONHCHO UCKIIOYAMbL B03MONCHOCHb YMEHbUEHUS
INEKMPUYECKUX 3A30PO08 UNU 3AMbIKAHUSL MENCOY HUMU.

6.4.11.6 Pe3bbogble cOeOUHEeHUst SNeMEHMO8 INeKMPo0b0PY008aHUst QOINCHbL OblMb NPEOOXPAHEHb
om CamMoOOMBUNYUBAHUA.

6.4.11.7 Mecma ceapxu u nauku 6HYmMpu 31eKmpoodOpy006anus OO0I’CHbL NOKPbISANbCS
U3ONAYUOHHBIM TAKOM.

6.4.12 McnbITaHus Ha 3JIEKTPUYECKYIO IIPOUHOCTh

6.4.12.1 Uzomanus MexOy MCKpoOE30MacHOW HEMbI0 M KOPIYCOM WM 3a3¢MJICHHBIMH YacTSIMU
2MEeKTPOOOOPYIOBaHUS  NTOJDKHA  BBIACPIKMBATH HUCHBITATEIbHOE HampspkeHue (3QQeKTHBHOE)
MIEPEMEHHOTO TOKa, PABHOE YABOSHHOMY HOMHHAIEHOMY HAIpsDKEHUIO UCKPOOE30MacHOM 1er, HO He
menee 500 B.

6.4.12.2 Tok BO BpeMsl MCIIBITAHKSI HE TOJKECH IPEBBIIIATh 3HAaUeHUSA 5 MA (3ddekTuBHOE).

6.4.12.3 Uzomsamus Mexmy:

a) UCKpOOE30NacHON M MCKPOOIIACHOM IIETIBIO,

6) UCKPObE30naACHOU U CUNOBOU BHEWHEL YEeNbl0 C HOMUHAIbHBIM Hanpsiscenuem 00 250 B,

8) UCKPOONACHOU YeNnvlo, 2abEAHUYECKU CEA3AHHOU C UCKPOOE30NACHOU, U CUOBOU GHEWIHEN Yenblo
¢ HOMUHATILHBIM Hanpsiicenuem 0o 250 B,

JTOJDKHA BBIJICPIKUBATH UCIBITATEIFHOE HAmpspDKeHUE (IPQPEKTHBHOE) MEPEMEHHOTO TOKA, PaBHOE
(2U+1000) B, O He Menee 1500 B, rme U - cymMMa ICHWCTBYIOIIUX 3HAYCHUN HANPSHKCHUH
COOTBETCTBYIOIIUX MIIEKTPUICCKHUX LETICH.

6.4.12.4 VckpoOe3omacHble MEMH, OJIEKTPUYECKH HE CBSI3aHHBIE MEXITy COOOH, IOJDKHBI
BBIICPKUBATh HCIBITaTeIbHOE HampsbkeHue (3ddexTuBHOE) mepeMeHHoro Toka, pasaoe (2U+1000),
Ho He MeHee 500 B, rne U - cymma OedCTBYIONMX 3HAYEHUH HAPSHKEHNH HCKPOOE30MMacHBIX EMeH.

6.4.12.5 Hzonayus medxncoy:



@) UCKPObEe30nacHOU U CUNOBOU BHEWHEL YEeNbl0 C HOMUHAIbHBIM Hanpsiscenuem cs. 250 B,

6) UCKPOORNACHOU, 2aNb8AHUYECKU CBA3AHHOU C UCKPOOE30NACHOU, U CUNOBOU GHEUHEl Yenvlo C
HOMUHATbHLIM. Hanpsadjcenuem c6. 250 B, Oondcna evidepoicusams UCHbIMAMENbHOE HANPSiCEHUE
(a¢ppexmusnoe) nepemennoco moka, paswoe (2U + 1000) B, no He menee 2000 B, 20e U -
delicmeyroujee 3HaYeHue HANPAX*CeHUs CUI0BOU Yenu.

6.4.12.6 MeTtoanka UCIIBITAHNNA JOJKHA COOTBETCTBOBATH 10.6.

6.4.13 Pene

6.4.13.1 KoHTakThl pene, mNpenHa3HauYeHHBIE UISI KOMMYTallMd B HCKPOOE30MACHBIX W
MCKPOOIIACHBIX LEMSIX, JOJDKHBI OBITh pa3/eseHbl M30JMPYIOIISH WM 3a3eMIICHHOW MeTaTMYecKon
MIEPETOPOIKOMN, BHIMIOJTHEHHON B COOTBETCTBHH ¢ 6.4.1, B omosHeHNE K Tabnwuie 4.

6.4.13.2 B HOpManIbHOM peXHMe HOMHMHANbHbIE 3HAYSHUs TOKa M HANPsDKEHHs Ha KOHTAaKTax pere,
00OMOTKa KOTOpOW BK/IIOYEHA B MCKpOOE30MAacHYI0 Lelb, HE JOJDKHBI NPEBBILATh yKa3aHHBIX
W3rOTOBHUTENIEM, a KOHTAaKTBHl peJe HE JODKHBI KOMMYTHpPOBAaThH Ha OTKIIOUEHHEe Oonee 5 A
s¢pdpexruBHOoro toka miam 250 B addextuBHOrO Hanpspkenus, wim 100 B A momHoctu. Ecnm
3HA4YeHUs, KOMMYTUpyeMble KOHTakTamH, He mpeBbimarT 10 A mmu 500 B-A, paccrosHus mytei
YTEUKH ¥ AIEKTPHUYCCKIX 3a30POB U3 TAOIHIEI 4 TOJDKHBI OBITH YABOCHBI.

6.4.13.3 Ilpu Gonee BHICOKHMX 3HAUCHMSX TOKA M HANPSDKEHHS HCKPOOE30IMacHbIe M MCKPOOIIaCHBIE
enu MOTYT OBITh TOIKIIOYEHBI K OJHOMY pelie, KOHTAKTHl KOTOPOTO pa3efieHbl 3a3eMIICHHOMN
METAJUIMYECKON WM W3OJIIHOHHON MeperopoaKod B cooTBeTcTBHU ¢ 6.4.1. PasMepsl meperoponku
JMOJDKHBI YUWTHIBATh HMOHHM3ALMI0 TPH paboTe pene; B TAaKUX CIAy4Yasx JUIMHA IYTH YTEUKH U
3JIEKTPHUYECKHE 3a30PbI JOIHKHBI OBITH OOJIbIIE PUBEIECHHBIX B Ta0OIHIIE 4.

6.4.13.4 Tpebosanuss K nymsm Ymeuku U DIEKMPUHECKUM 3d30paAM BHYMpU 000I0YKU
2epmMemusuUpyemMvlx peie He pe2iameHmupyiomcsl.

6.5 3amuTa OT NepeMeHbI MOJISIPHOCTH

B uckpobe3onacHOM 3J1eKTpOOOOPYIOBAHUH IOJDKHA OBITH OOCCIIeYCHA 3alluTa OT HW3MEHEHHS
noJisipHOCTH. [T 3TOH LIeNnn JOMmyCKaeTcs UCTIONB30BaHUE OTHOTO JHO/A.

6.6 3azemuisiioNIe MPOBOAHUKH, Pa3beMbl H 323 KUMBI

6.6.1 B ciydasx, xorga 3a3eMJICHHE HEOOXOAMMO JUIsi OOCCIICYCHHUS BHJA B3PHIBO3ALIWTEI,
HampuMep 000JI0YEK, MMPOBOIOB, METAIUTMYECKIX AKPAHOB, MTPOBOJHUKOB IMEYATHBIX IUIAT, KOHTAKTOB
IITENICENTFHBIX COCMUHUTENCH M OapbepoB 0€30MacHOCTH Ha TUOIAX, IDIOMIAAh ITOIEPEIHOTO CEUCHUS
MIPOBOJIOB, COCOMHUTEIFHBIX YCTPOWCTB M 3a)KHMOB, HCIOJB3YEMBIX IUISI STOW IENH, JOJDKHA OBITh
paccunTaHa Ha JUIUTEIbHOE BO3ICHCTBHE MAKCHMAIIBHO BO3MOKHOTO TOKA 110 YCIOBHUSAM, YKa3aHHBIM B
paszzene 5. DIeMeHTHI JOJDKHBI TaK)Ke OTBeUaTh TPeOOBaHUSAM paszena 7.

6.6.2 Ecnin pa3beM CONEpKHUT 3a3eMJICHHBIE I W BHJ B3PBIBO3AINUTH 3aBHCUT OT 3a3eMJICHHSA
LeNy, pa3beM JOJDKEH BKIIIOYaTh HE MEHEe TPeX HE3aBUCHMBIX 3a3eMIIIOIIMX IPOBOIHHMKOB JUIS
UCKpOOe30macHbIX IIeTieil ypPOBHS i@ W HE MeHee [BYX 3a3eMJIIOIIMX IPOBOJHHUKOB JUIs
HCKPOOE30MaCHBIX IeTel ypoBHEH ib U ic (CM. pUCYHOK 2). 3a3eMIISAIONIIE MPOBOJIHUKHU JIODKHBI OBITh
COCIIMHEHBI TapaiuiebHO. EcCu pa3beM MOXKeT OBITh OTCOCIWHEH II0J YIJIOM, JOJDKHBI OBITh
MPEyCMOTPEHBI MEphI, UCKIIOYAIOIINE pPa3phbiB LENH 3a3¢MIICHHUS paHEe OTKIIOUCHHS OCTaJIbHBIX
Leneu.

6.6.3 3a)XUMBI JOJDKHBI OBITH 3aIIMIIEHH OT CAMOOTBHHYHMBAHUS, W WX KOHCTPYKIUS IOJDKHA
UCKIIIOYaTh CMEIICHHE IMOAKIIOYaeMBIX IIPOBOJAHMUKOB. Haanmekammii KOHTaKT MJOJDKEH OBITh
obecrieueH 0e3 pa3pylIeHUs MPOBOJHUKOB, B TOM YHCIIE M JUII MHOTOXHJIBHOTO poBoaa. KoHTakT B
3KUMax He IOJDKEH HapymaThCs MPH M3MEHEHHAX TeMIIepaTyphl B HOPMAJIBHBIX YCIOBHUSX PaOOTHI.
3aXKUMBI, IpeJHa3HAYCHHBIE IS TTOICOCTMHEHNSI MHOTOKIIIBHBIX NTPOBOJHUKOB, JOJDKHBI COAEPIKATh
YOPYTH TPOMEKYTOUHBIA 3JIEMEHT, HCKIIOYAIONUA MOBPEKICHUS TNPOBOJAHUKOB. 3aKHMBbI IS
TPOBOIHHMKOB CEUCHHEM MeHee 4 MM’ IOJDKHBI OBITh PACCYMTAHBI HA TOAKIIOUEHHE MPOBOJHHUKOB C
MEHBUIEH IJIOIAAbI0 CEUEHUS.

6.6.4 HeponyctuMo cliieayrouiee:

a) HCIOJBh30BATh 3A)KUMBI C OCTPHIMU KPOMKAMH, KOTOPEIE MOTYT TIOBPESIUTH ITPOBOTHUKH;

0) H©CHONB30BaTh 3)KUMBI, KOTOPHIC IPH HOPMAILHOM 3aTSATHBAHUM MOTYT BpAIaThCs,
CKPYYHBATHCS WU Ie(OPMHUPOBATECS;

B) HCIIONIF30BATh N30JIIIHOHHBIE MaTEPUAIE], TIEPEIArONIie KOHTAKTHOE JaBIICHHE.



a) Tpu He3aBUCUMBIX CO- 6) Tpu 3aBUCHMMBIX CO-
eIVHUTEIbHBIX /IEMEHTA €IUHMTENBHBIX 3/IEMEHTA

PI/IcyHOK 2. HpI/IMepBI ABTOHOMHBIX U HCABTOHOMHBIX COCIMHUTCIIBHBIX 3JICMCHTOB

6.7 I'epmeTu3anus, ucnoab3yeMas AJ1s NPeJOTBPAIlleHHs] J0CTYNIa B3PBIBOONIACHOH cMecH

6.7.1 KommayHn, mnpuMeHSeMbIil Ui NPemoTBpAIleHHs IOCTyla B3pPBIBOOIIACHONH CMECH K
3JIEMEHTaM MCKPOOE30MacHbIX Ienell, HampuMep K IPEIOXPaHUTENsAM, IbE303JIEKTPUIECKUM
YCTpPOMCTBAM C HMX OTPAaHMYUTENBHBIMH JJIEMEHTAMH W HAKOMMTEIBHBIM YCTPOWCTBAM C HX
OTPaHUYHTENLHBIMU 3JIEMEHTaMHU, I0JDKEH OTBeYaTh TpeboBaHusM 6.4.4.

6.7.2 Ecnum TmOKphITHE KOMIAyHAOM HCHOJNB3YIOT JUIS YMEHBIIEHHS BOCIJIaMEHSIOIIeH
CIIOCOOHOCTH HAarpeThiX JJIEMEHTOB, HAIpHMEpP JAWOIOB M PE3UCTOPOB, O0BEM M TOJIIMHA CIIOS
3aJJMBOYHOTO KOMIIAyH/a JIOJDKHBI BBIOMPATHCS M3 YCIIOBHUS, YTOOBI MaKCHMallbHas TeMIeparypa Ha
MOBEPXHOCTUM KOMIIAyHAAa C YYETOM TeMIepaTypbl OKpYyXKalolled CpeAsl He IpeBbllana
TEMIIEPaTypHOT0 KJlacca 3JIeKTPO0OOpy J0BaHHSI.
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1 - maccw; 2 - Harpy3Ka; 3 - HCKpooIacHas Lienb, 3aganHas U,,; 4 - 9acTh HCKPOOE30I1acHOH ey,
HE SBIISIONIASACS UCKPOOE30MacHO!; 5 - HICKpoOe30macHas 1enb;
* - pacCTOSIHUSA pa3JiesIeHHs, B OTHOIICHNH KOTOPBIX MpUMeHseTcs Tabiuma 4

Pucynok 3. Paznenenue 35eKTponpoBOISIINX AeTaneit
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Pucynok 4. Onpenenenve nyTy yTeuku (B BO3AyXe)
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a) IInaTa ¢ yacTHYHBIM TMOKPBLITUEM
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BbIBosibI pe3ucTopa He repMETH3MPOBAHbI B MpEJeiax MOKPBITHS, MO3TOMY Ul BCEX Pa3MEpOB,
OTMEUEHHBIX 3HAKOM *, IpUMEHUMEI TpeboBanus 6.4.3 u 6.4.7

6) [Tnara c maiikoii BRICTYNAIOIIUX BHIBOJOB PE3UCTOPOB
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¢) [Tnara c maiikoit 0Ope3aHHBIX WIIH MOIOTHYTHIX BEIBOJIOB PE3HCTOPOB
Pucynok 5. JInuHa IyTH yTEUKH U 3a30pbl HA IIEYATHBIX IUIaTax
HpI/IMe‘{aHI/Ie - TOHH_[I/IHa TIOKPBITUSA NaHa HE B macirabe.
7 TpeOGoBaHus K 3JIeMeHTaM, OT KOTOPBIX 3aBHCUT HCKPOOE30NIaCHOCTH

7.1 Harpy3ka HCKPO3alUTHBIX 3JIEMEHTOB

7.1.1 Kak B HOpMaJbHBIX, TaK ¥ B aBapUHHBIX PEeXUMax paboThHI, yKa3aHHBIX B pasziese 5, Mo0bie
3JIEMEHTHI, OT KOTOPBIX 3aBHCHUT BHJ B3PHIBO3AIIHUTHI, KPOME TAKUX YCTPOICTB, KaK TpaHC(HOPMATOPEI,
MPEIOXPAaHUTENH, TEPMOIIPEAOXPAHUTEIH, pelie M BHIKITIOYATEIH, TOJDKHBI OBITh HAarpy>keHbl He Ooiee
4eM Ha 2/3 om HOMUHATbHBIX 3HAYEHUL MOKA, HANPAXCEHUA U MOWHOCMIL, C YYETOM YCIIOBHS MOHTaXa
u paboyero pauama3oHa TeMIeparyp. OTH HOMMHAIbHbIE 3HAUEHHs MOJDKHBI OBITH yKa3aHbI
M3rOTOBHUTEINIEM JJIEMEHTOB.

IMpumeuanune - TpaHchopMaTopsl, PETOXPAHUTEIHN, TEPMOIIPEIOXPAHUTENN, Pejie U BBIKIIOYATENN JOJKHBI
paboTaTh NpH HOMHHAJIBHOMN Harpy3ke, oOecreyrBarolel HX HopMaabHOE (yHKIHOHUPOBAHHE.

7.1.2 OneHKy mapamMeTpoB 3JEMEHTOB HEOOXOOUMO IPOBOAWTH C YYETOM HX JOIMYCTHMBIX
OTKJIOHEHUH OT HOMHHAJBHBIX 3HAYEHUH, YKa3aHHBIX M3roTOBHTENEeM. Hampumep, cTaOMINTPOH, AT
KOTOpPOTO M3roToBUTENb ykazan mapamerpsl 10 B + 10% npu 40 °C, momxeH paccMaTpUBAThCS Kak
ycrpoiicTBo Ha Hanpsbkenue 11B npu Temneparype He 6ouee 40 °C.

7.1.3 Tlpu olieHKe MapaMeTpOB JIEMEHTOB HEOOXOJUMO YUYHMTHIBATH BIMSHUE YCIOBUN MOHTaXa U
KoJIeOaHNH TeMIIepaTypbl OKpPYXKAaIOIIEH Cpelibl, yKa3aHHBIX M3TOTOBUTEIEM 3JIEKTPOOOOpYyIOBaHMS, a
TaK)Ke BO3MOXHBIE TIPH ATOM OTKJIIOHEHHs IapaMeTpoB 3JIeMeHTOB. Harpumep, 1U1st oaynpoBOAHUKA
paccenBaeMas MOIMHOCTh HE JOJDKHA TPEBHIMIATH 2/3 3HAYCHHWS MOIMHOCTH, KOTOpas OIpeaeiseT
MaKCHUMAJIbHO JOIMYCTHMYIO TEMIEpaTypy Mepexo/ia B JaHHBIX YCIOBUSIX MOHTaXA.

7.2 BHyTpeHHHe cOeIMHUTEIbHBIE YCTPOiicTBa, pa3beMbl IJIAT U 3JIEMEHTOB

7.2.1 CoenwHWTENN MOJDKHBI OBITH CKOHCTPYHMPOBAHBI TaKMM 00pa3oM, YTOOBI HCKIIOYAIach
BO3MOYKHOCTh MX HEIPAaBMIIBHOTO COSAWHEHHS M B3aNMO3aMEHSAEMOCTH C APYTUMH COCIUHUTEIISIMH,
YCTaHOBIIEHHBIMH B JJIEKTPOOOOPYJOBAaHUH, ITHOO WACHTU(PHIMPOBAHBI TaKUM 00pa3oM, UYTOOBI



HETPaBWIBHOE COEAWHEHHNE CTAlI0 OYEBUAHBIM. ECiM BUA B3pHIBO3AIUTHI 3aBUCUT OT COEAWHEHHUS, TO
BBICOKOE IIEPEXOJJHOE CONPOTHUBIICHWE WIM OOpBIB LENH B COCJMHUTEIE B COOTBETCTBUH C
TpeOOBaHUSIMH pazziena 5 JOJDKHBI CUUTATHCS YUUTHIBAEMBIM ITOBPEKICHHEM.

7.2.2 CoenuHATENb, YepPE3 KOTOPBIH MPOXOAMT LIETh 3a3€MJICHUS, IOJDKEH OBITh CKOHCTPYHUPOBAH B
COOTBETCTBHH C 6.6, €CIIM BU/I B3PbIBO3AIIUTHI 3aBUCHT OT COIIPOTUBIICHHS LIETIH 3a3EMIICHHS.

7.2.3 B coedunumensx, He cOOepAuCcAWUX CULOBBIX Yenell, OONYCKAemcs NpedyCMampueanms
3a3emieHHble wmugmol u eHe30a 018 pazdeieHus MOK08edyWux yacmell, K KOMOPbIM NOOKIHOYEHbl
uckpobesonacuvle U UCKPOONACHble Yenu, d makdice UCKpOOe30nacHvle yenu, He CEA3AHHbIE MelCOy
cobou. [lymu ymeuku u d1eKkmpuieckue 3a3opvl Mexcoy 3a3eMIEHHLIMU U MOKOBEOYWUMU YACAMU
pasvema, K KOmOpbIM NOOKNIOYEHbl UCKDOONACHbIE Yenu, 8 SMOM Caydae He peiamenmupylomcs,
MeAHCOY OCMANLHIMU YeNAMU OHU OO0JHCHBL YOOBIeME0pamb mpebosanuam maoauybvl 4.

7.3 IIpenoxpaHuTein

7.3.1 Jns 3amuThl 3IEMEHTOB OT MEPErpy30K MOTYT MCIOJIb30BaThCs MPEJOXPAaHUTENN U
IpeJOXPaHUTENbHbBIE YCTPOUCTBA, MPHU 3TOM CIEAYeT HCXOAUTh U3 TOT0, YTO 3HAYEHUE AIUTEIBHO
MPOTEKAIOLIETO Uepe3 NPeJOXPaHUTENb TOKA cocTaBiseT 1,77,.

7.3.2 Bpems-TOKOBBIE XapaKTEPUCTUKH TIPEIOXPAHUTENCH W TPEeIOXPaHUTEIBHBIX YCTPOMHCTB
JOJDKHBI TapaHTHPOBaTh, YTO MOIIHOCTh, pacceMBaeMas Ha HENOBPEXKIAEMBIX J3JEMEHTaX, He
MpeBhImaeT 2/3 MaKCHMalbHO OIyCTUMBIX 3HAYCHHW NI 3aJlaHHOH TeMIIEpaTyphl OKPYIKaromieit
cpezbl B HOPMAJIbHOM U aBapUITHOM pexXuMax paboThl 3JEKTPOOOOPy10BAHHUS.

[Ipumeuanue - Ecau M3roTOoBUTENEM HE YyKa3aHbl BPEMS-TOKOBBIE XapaKTEPUCTUKHU NPEAOXPaHUTEI,
HEOOXOMMO MPOBECTH THUIIOBBIE MCHBITaHUS B cooTBeTcTBUU ¢ 10.12 He menee yem Ha 10 obpasmax. OT0
HCTBITAHUE MOKA3bIBAET CIIOCOOHOCTH 3aIMINAEMOTO SJIEMEHTa BBIIEPXKATh 1,5-KpaTHYI0 Harpysky JIo0oro
[EPEXOAHOr0 MPOLECca, KOTOPBIA MOXKET HMETb MECTO, eI U, IPUII0KEHO Yepe3 MPELOXPaHNTENb.

7.3.3 IlpenoxpaHuTtend, pa3MeliaeMbie BO B3PBIBOOMACHBIX 30HAX, JOJDKHBI OBITh 3aIUIICHBI B
COOTBETCTBUH C 6.7.

7.3.4 Tlpu repMeTH3aluy MPEIOXPAHUTENS 3aJMBOYHBIN KOMITAYHIT HE JOJDKSH MPOHUKATH BHYTPh
MPEJOXPAHUTENS, YTO NOJDKHO OBITh MPOBEPEHO HCIBITAHWSMHA Ha 00pa3lax, WIH H3TOTOBUTEIHh
JIOJDKEH TapaHTHUPOBATh BO3MOXKHOCTB €T0 3JIMBKHA. B MPOTHBHOM cily4ae, MPEeJOXpaHUTENb JOJKEH
TepPMETH3UPOBATHCS 10 TEPMETH3ALNH IEKTPOOOOPYIOBAHNS.

7.3.5 TlpenoxpaHuTenn, UCIOIB3yEeMbIE IS 3alIUTHI AIEMEHTOB, MOTYT 3aMEHATHCS TOJBKO TIOCIHIE
OTKPBIBaHHUS 000JIOUKH JIEKTpoobopyaoBanus. Ha mpemoxpanuTesne Wik BOIM3M HETO OJDKHBI OBITH
HAHECEHBI €ro THUIT U HOMHHAJBHBIA TOK, a TAKXKe IPYTrue XapaKTePUCTUKH, UMCIOIINE 3HAYCHUE JIJIS
obecrieueHHs UCKPOOE30IacCHOCTH.

7.3.6 IlpemoxpaHuTenn MOJDKHBI WMETh HOMHHAJIBHOC HampspkeHue He menee U, (wmm U; B
HUCKPOOE30MaCHOM 3JICKTPOOOOPYNOBAHUU U IIETSIX), MPH 3TOM TpeOOBaHUS TaONMHMIbI 4 HA HUX HE
pactmipoctpanstoTcs. KoHCTpynpoBaHue mpenoxpaHuTened U uX JepKaTened MOXKET OCYIICCTBISTHCS
M0 OOIIETPOMBIIUICHHBIM CTaHapTaM, a CIoco0 WX MOHTaXKa HE JOJDKCH YMEHBIIATH 3a30pHI, MyTH
YTEUKH U pa3/ieieHus, 00pa3yeMbie IPEIOXPAHUTEIIEM H €r0 IepiKaTeIeM.

[Tpumeuanue - JlomyckaeTcs NCIONB30BaHNE MUKPOIIpeaoxpanuTene, coorsercrytomux ['OCT P
50537, TOCT P 50538, 'OCT P 50539.

7.3.7 TlpenoxpaHuTeNu IOJDKHBI pas3peiBaTh IeNb NPH TPOTEKAHHMM IO HEH MaKCUMaIbHO
BO3MOXKHOTO TOKa. JIJisi crcTeM 3JeKTpOCHaOXeHMs ¢ HampsbkeHueM 1o 250 B mepemeHHOro TOKa
MaKCUMaJIbHBI BO3MOXHBIA TOK mnpuHUMAOT paBHbIM 1500 A. IlpepsiBaroniyro crnocoOHOCTh
npenoxpanurens onpenenstor B coorerctBuu ¢ 'OCT P 50537, TOCT P 50538, I'OCT P 50539 unu

AHAJIOTMYHBIM CTAaHAAPTOM.
HpI/IMe‘IaHI/Ie -B HCKOTOPBIX YCTAHOBKax MOTYT BO3HHUKATb 0osiee BBICOKHE TOKH, HaAlpuMeEp Hnpu boJee
BBICOKHMX HAITPSIPKCHUAX.

7.3.8 Jlnsi orpaHMYeHUs MAKCUMaJIbHOTO TOKAa J0 3HAYCHHUSA, COOTBETCTBYIOIIETO HOMHHAIBLHOU
Pa3pbIBHOW  CIIOCOOHOCTH  TPEHOXPAHHTENS, MOXET WCIONB30BAaThCSI  TOKOOTPAHUYHTEIBHOEC
YCTPOUCTBO, KOTOPOE IOJDKHO OBITH HE TOBPEKTAEMBIM B COOTBETCTBUH C 7, & €r0 HOMHHAILHBIC
3HAYCHUS JOJDKHBI OBITH PaBHEIL:

- HOMUHaJIbHBIN TOK: 1,5-1,7-1,;

- HOMUHaNbHOE Hanpsbkenue: U, wiu U;;

- HOMUHaJIbHAs MOIIHOCTD: 1,5-(1,7-[,,)2 X COIPOTUBJIEHHE OIPAHUYUTEIHLHOTO YCTPOICTBA.

Ipumeuanue - JJonyckaemcs ucnonv3oeams npedoxpanument, omeedarowue mpebosaruam I OCT
P 50537, FTOCT P 50538, TOCT P 50539. Ilpu s3mom HOMUHAIbHble 3HAYEHUS MOKOOSPAHUYUNENTbHO20
pe3ucmopa 0oadicHvl Obimb He Mmenee: mok - 1,5-1,7-1,, nanpscenue - U, umu U, mowrHocmo -
1,541,71,)*R, ,20e R, - conpomusnenue pesucmopa.

B cayuae, ecnu epema-mokosas xapakmepucmuxa e coomsemcmseyem I'OCT P 50537, TOCT P



50538, IT'OCT P 50539, mo no npuedeHHOU 6 MeXHUYeCKUx YCIO8UsX HA NpedoXpaHumens
Xxapaxmepucmuke vibupaiom 7-10 3nauenuti moxa, npu KOMopwix 6bI4UCIAIOM MOWHOCMb PACCESHUA
HA 02paHuyumenvHom pesucmope no gopmyre N=1,5-F-R,t ecm epema cpabamvléanus
npedoxpanumens t<lI c, uau no popmyne N=1,5-F R, ecnu t=2I c. Tokooepanuuumensvuwvlii pesucmop 6
On0Ke  UCKPO3aWUmMbl, BKIIOYEHHBIN NOCIE008AMENbHO € NPEeOOXPAHUMENEeM, OOIHCeH UMeNb
HaubONLULYIO U3 NOTYUEHHBIX 3HAYEHUT MOWHOCHb PACCESHUSL.

7.4 OnHopa3oBbie U NMepe3apsKaeMble 3JIeMEHTHI U aTapen

7.4.1 O6mue TpedoBaHUsA

OneMeHTHI W OaTapen HE MOJDKHBI B3pBIBATHCS IPH 3aKOPAYMBAHWW MM 3apsaKe OOpaTHOU
MOJISIPHOCTHIO (C ydeToM TpeboBaHmid 5.2 1 5.3), 4T0 JOKHO MOATBEP)KAATHCS MX M3TOTOBUTEIEM. B
TEXHUYECKOH JOKyMEHTAIMU JOJDKHBI OBITH OTPa)kKeHBI MEphl 0€30MaCHOCTU IMPH SKCIUTyaTallud WIIN
3aMeHe TaKuX 3JIEMEHTOB M Oarapeif, a MapKHpPOBKa B3PBIBO3AIIMTHI 3JIEKTPOOOOPYIOBAHUS IOJKHA
COZIepXKAaTh 3HAK X, YKa3bIBAIOUIMA HA 0COOBIE YCIIOBHS SKCILTyaTaIliH.

[Ipumeuanus

1 DnemMeHTBH U 6aTapeI/I HEKOTOPBLIX THUIIOB, HANPpUMEP, JIUTHUCBBIEC, MOI'YT B3pPbIBATHECA IPU KOPOTKOM
3aMBIKAHUH WJIM [IEPENONIOCOBKE MIPH 3apsijIKe.

2 Cnemyer oOpaTUTh BHUMAaHHE HAa MEpHI MPEJOCTOPOKHOCTH, yKa3bIBa€Mble W3TOTOBUTEISIMU JIEMEHTOB U
Oarapeii 11 oOecnieueHns1 0€30MacHOCTH IIepCoHaa.

7.4.2 YTeuka dIeKTponnTa

7.4.2.1 B snemeHTax M Oarapesx MOJDKHA MCKIFOUATHCS YTE€UKa DJIEKTPOJINTA, WIM OHH JOJDKHBI
OBITH 3aKpBITH TAKMM 00pa3oM, YTOOBI MPEJOTBpAIalach BOSMOXHOCT MOBPEXKICHUS JIEKTPOIUTOM
3JIEMEHTOB, OT KOTOPBIX 3aBUCHT UCKPOOE30IaCHOCTh. DTOMY TPEOOBAHHUIO YIOBJIECTBOPSIOT 3JIEMEHTEHI
u Oartaped, NpPHU3HAHHBIE WX M3TOTOBUTEIEM TE€PMETHYHBIMU (TA30HEIPOHHLAEMBIMHU) WU
repMETH3UPOBaHHBIMH (C peryiaupyromuM kiamnaHom) (cMm. 7.4.8). OcrajbHble 3J€MEHTHl U OaTapen
JIOJDKHBI UCTIBITBIBATHCSL B COOTBETCTBUH ¢ 10.9.2, Mim MX H3TOTOBUTENH IOJKEH B JOKyMEHTAallUU
yKa3arh, 4TO €ro MpoJyKuus oTBeuyaeT TpeOoBaHusaM 10.9.2. DnemeHTH U OaTapeu, HPOIYCKaIOIUe
JJIEKTPOJIUT M 3aJIUTHIE B COOTBETCTBHUM C 0.7, IOCie 3aJIMBKH JOJDKHBI OBITH HCIIBITAHBI B
coorsercTBUH ¢ 10.9.2.

7.4.2.2 Ob6onouka (OTcek), coiepskamias 3JIEMEHTHl WM OaTapeun, IOJUISKAIIUe Mepe3apsiike
BHYTpPHU 000JIOUKH, TOJDKHA UMETh BHEITHIOIO BEHTHIIALIIO.

7.4.3 HampspxeHre JIeMEHTOB U OaTapei

IIpn omeHKe W WCHBITAHMAX HAa HCKPOOE30IMAaCHOCTh MNPHUHUMAIOT MAaKCHMaJbHOE 3HAYCHHE
HanpsDKeHUsT XOJI0CTOTO X013, JOCTUraeMoe MO0 Ha HOBOM OJTHOPa30BOM 3JieMeHTe (OaTapee), TuO0
Ha CBeXe3apsHDKeHHOM TIiepe3apshkaeMoM diieMeHTe (Oarapee), Kak yka3aHo B Tabmume 5. s
3JIEMEHTOB M Oarapeil, He yKa3aHHBIX B TaOiaHLEe S5, OMpEJCICHHE MAaKCHMAlbHOTO HAIPSKEHHS
XOJIOCTOTO X0Ja MpoBOoAUTCs corjacHo 10.8, a HOMHHAaNIBHBIM HaNpsHKEHHEM CUYHMTAIOT 3HAuYCeHUE,
yKa3aHHOE M3rOTOBUTEJIEM 3JIEMEHTa WM OaTapen.

Tabmuna 5 - HarpsbkeHue 3J1IeMEHTOB B BOJIbTAX

MaxkcumanbHoe HomunansHoe
Tum o HATPSDKCHUE XOJIOCTOTO | HANPSHKCHUE JIIS OIICHKH
MO3K Tum snevera xoga Uyy 171st OLleHKH TEMIIEpaTypbl
HCKPOOE30MaCHOCTH | TOBEPXHOCTH KOMITOHEHTA
K  |Hukens-kagmueBbIi 1,500 1,30
CBHHIIOBO-KHCIIOTHBIN (CyXOi) 2,350 2,20
CBHUHIIOBO-KUCIIOTHBIA  (C  KHAKUM 2,670 2,20
JIEKTPOIUTOM)
L  |llenoyHO-MapraHueBblii 1,650 1,50
M  |PTyTHO-IMHKOBBII 1,370 1,35
N  |PtyTHO-MaprasueBslit JUOKCUIHO- 1,600 1,40
LIUHKOBBIN
CepeOpsiHO-IIMHKOBBIH 1,630 1,55
S |IIMHKOBO-BO3AYIIHBIN 1,550 1,40
A |JIuTueBo-MaprasueBblil TMOKCUIHBIN 3,700 3,00
C |lIuHKOBO-MapraHieBblii JUOKCHIHBII 1,725 1,50
(umaKoyreponHblit Leclanche)
Huxkenb-BogopoaHbIi 1,600 1,30




7.4.4 BHyTpeHHee CONpOTUBIEHUE OaTapen U dieMeHTa

BHyTpeHHee conpoTuBiIeHHE Oaraper WM 3JE€MEHTa JOJDKHO ONPENENSATHCS B COOTBETCTBHU C
10.9.3.

7.4.5 TokoorpaHHUYHUTENIBHBIE YCTPOMCTBA 115l OaTapeil B CBSI3aHHOM 3JIEKTPOOOOPY10BaHUN

7.4.5.1 Oo06omouka (OTcek) Oarapen CBS3aHHOTO OJJIEKTPOOOOPYHOBAaHHS, B KOTOPOM JUIS
obecrieueHnsi NCKpOOE30MacHOCTH TPeOyeTCsl HalMYie TOKOOTPAaHHYHUTEIFHOTO yCTPOWCTBA, NOJDKHA
OBITH CKOHCTPYHPOBaHA TAKHM 00pa3oM, 4TOOBI OaTapero MOXKHO OBLIO YCTaHABIMBATH U 3aMEHSTH, HE
HapyIas HCKpoOe30IIaCHOCTH 3JIEKTPOOOOPYIOBaHHA.

Ilpumeuanne - Ecamm ana  oOecmeueHuss 0e30macHOCTH — 3J€MEHTa WM OaTapen  HE0OXOIUMO
TOKOOTPAaHUYHUTENBHOE YCTPOHCTBO, HE O0S3aTENBbHO, YTOOBI 3TO YCTPOMCTBO OBUIO HEOTHEMJIEMOW YacTbhIO
Oarapem.

7.4.6 ToKOOTpaHMYUTENBHBIC YCTPOHCTBAa I OaTapeil, HCIONB3YeMBIX H 3aMEHSEMBIX BO
B3PBIBOOIIACHBIX 30HAX

brnox w3 »snemeHToB wim Oatapeil BMecTe C TOKOOTPAaHMYUTEIBHBIMH YCTPOMCTBAMH,
HEOOXOIUMBIMH UI OOecreyeHHs WX HCKPOOE30MacHOCTH, OJDKEH MPEeACTaBIATh Hepaz0OopHYIo
KOHCTPYKIIMIO, HApUMep, 3aJUT KOMIIAYHIOM WM Pa3MEIIeH B TePMETUYHON 00O0JIOYKe, €CIU ITOT
OJIOK TpeJHa3HAYCH JUIsA MCIOJb30BAHUS W 3aMCHBI BO B3pPHIBOOMACHOW 30HE. KoHCTpykiwms Oyoka
JIOJDKHA OBITH BBIMOJIHEHA TaKAM O0pa3oM, 4YTOObI JOCTYIHBIMH SIBJISUIUCH TOJBKO BBIXOJHBIC
HCKPOOE30MacHbIC KIIEMMBI M COOTBETCTBYIOIIMM 00pa30M 3allIUIICHHBIC COCAMHUTEIbHBIC YCTPOMCTRA
JUTS 3apsIIKH (€CTIH OHH UMCEOTCS).

7.4.7 TokoorpaHHYUTEIHHBIC YCTPOICTBA s OaTtapel, IpeAHa3HAYCHHBIX JIJIS UCIIOIb30BaHHMS, HO
HE 3aMEHsIEMBbIE BO B3PBIBOOIIACHO 30HE

Brok u3 anemenToB mim 6arapeil BMECTe ¢ TOKOOTPAaHHYUTEIBHBIMEI YCTPOHCTBAMU JOJDKCH OBITH
00 3alIMIeH B COOTBETCTBHU C 7.4.6, MO0 TOMeIeH B OTAETHHON 000JI0YKe, KpBIIIKAa KOTOPOU
JIOJDKHA 3aKpBIBATHCS C IOMOMIBIO CHENHAIBHOTO MHCTPYMEHTA WM IUIOMOMpPOBATHCS, WM HUMETh
crenyanbHbIe 3aMKH, HampuMmep Takue, kak ykazano B 'OCT P 51330.0, ecnu snemeHTs! U 6aTapen
O5oKa He mpenHa3HAYeHBI JJIS 3aMEHBI BO B3pPBIBOOMACHOW 30HE. Biiok m3 anemeHTOB mim Oartapeit
BMECTE C TOKOOTPAaHMYHUTEIBHBIMH YCTPOHCTBAMH JIOJKCH TaK)KE OTBEYATH CIICAYIOIIUM TPEOOBAHUAM:

a) KOHCTPYKIIHsI KopIyca OJioKa, CIoCcOOBbI KpEIUICHHsI 3JICMEHTa WM OaTaped BHYTPH KOpIryca
JIOJDKHBI OBITH TAKUMH, YTOOBI 3JICMEHTHI MJIM OaTaper MOXKHO ObLJIO yCTAaHABIMBATh M 3aMEHSTh, HE
HapyIIasi KCKPOoOE30IMacHOCTH AIEKTPOOOOPYTOBAHUS;

0) TepeHOCHOEe 3IEKTPOOOOpYIOBAHUE, HANPUMED PAIUONPHEMHUKH W TIEPEIATUYUKH, JTOJDKHO
MPONTH UCTIBITAHUS:

- Ha CToKOCTh K yaapy mo 23.4.3.1 TOCT P 51330.0;

- cOpaceBanuem 1o 23.4.3.2 TOCT P 51330.0, 3a HCKIIOYCHHEM 3JIEKTPOOOOpPYIOBAHUS, LIS
KOTOPOTO TEePBUYHOE UCTIBITAHUE YAAPOM HE TPEIyCMOTPEHO.

Koucmpyrkyus (ycmpoiicmeo) nepeHocho2o 21ekmpoobopy0osanus O0MHCHA NPedomspauams
svinadenue ulU omoeleHue dIeMeHma uiu bamapeu om annapama, npusodsaUUe K HApYULeHUuro
uckpobesonacnocmu npu nposedenuu uchvimanus copacwvieanuem no 23.4.3.2 T'OCT P.. 0, 3a
uckmoueHuem 060pyo0osanus, 0Jisk KOMopo2o NepPeUUHoe UCHbIMAHUE YOAPOM He NPedyCMOMPEHO:

B) DJIEKTPOOOOPYZOBaHHE [O/HKHO KMETh TaONMMYKy ¢ MPeIyNnpeauTebHON — HaIUChIO,
3anpenraroniei 3aMeHy 0aTaper BO B3pHIBOOIIACHO 30HE, KOTOpast JOJDKHA OBITH HAaHECEHA Ha KOpITyce
Omoka akKyMyJnsTopa, HampuMmep: «Bo B3pBIBOONACHBIX IMOMEHICHHSAX (30HAX) OTKPBIBATh
3anperacTcs.

7.4.8 BHemrHIe KOHTAKTHI TS 3apsaa OaTapei

7.4.8.1 DnemMeHTHI Wiy OaTaped ¢ BHEIIHUMHE 3apSATHBIMH KOHTAKTAMH JOJDKHBI OBITh CHAOKEHBI
CPeICTBaMU UTS TpeAyNpekIeHISI KOPOTKOTO 3aMbIKaHHUS KOHTAKTOB WM Tepelayd Ha HUX SHEPTHH,
CrocoOHOHN BBI3BATH BOCIUIAMEHEHHE NPH KOPOTKOM 3aMBIKAHHUHM KOHTAKTOB. DTO MOXXET TOCTHUTATHCS
OJTHUM M3 CJIEAYIONINX CIIOCOOOB:

a) B IIETIM 3apsiia JOJDKHBI OBITh YCTAHOBIICHBI OJIOKHPYIOIIHE AWOIBI WM HEMOBPEXKIACMBIC
MOCJICIOBATEILHO BKIIFOUCHHBIC Pe3uCTOphl. J[is McKkpoOe3omacHO# Lenu ypoBHs ia TpeOyercs Tpu
JIMOJIa, YPOBHS ib - 1Ba THOJIA, YPOBHS IC - 0OUH OUOO.

3apsHOE YCTPOWCTBO JOJKHO OBITh JIHOO MPUCOCAMHEHHBIM JIIEKTPOOOOPYIOBAaHHEM, JHOO
JUOJBl WIIA PE3WCTOPBI JOJDKHBI 3alWINATBCS MPEJOXPAHUTEIEM COOTBETCTBYIOIIETO HOMHHANA.
[IpemoxpanuTens IOMKEH OBITH 3alMT WX HE MPOBOJUTH TOK, KOTJa OH pPACIOJIOKEH BO
B3pPBIBOOIIACHON 30HE, a KOHCTPYKIMS O3JCMEHTOB 3apsAAHON IeNmu JOJDKHA YAOBJICTBOPATH
TpeOOBaHUSIM HACTOSAIIETO CTAHIAPTA.

0) ona snexmpoobopydosanus epynnel Il cmenenv 3awjumosl 00010YKU OONHCHA BbIOUPAMBCA 8
coomgemcmeuu ¢ 6.1, nns nernelt 3apsna - He Hmwke [P20, a okoo pa3bema (3aKUMOB) 3apsTHON LETTH



JOJDKHA OBITh YCTAHOBJIEHA IpelylpenuTenbHas TabluuKka, 3arpeniaromias 3apsj OaTaped BO
B3pPBIBOONIACHOH 30HE.

7.4.8.2 MaxkcumanbHoe BXoJHOe HamnpspkeHne U,, KOTOpOe MOXET OBITh IpPHIOKEHO K
COCIMHUTENIFHBIM 3aKMMaM 0e3 HapylIeHHs HCKPOOE30MacHOCTH 3IIEKTPOOOOPYAOBAHUS, IOJDKHO
OBITH YKa3aHO Ha 3JEKTPOOOOPYJOBAHUN U B €TO TEXHUYECKOH JOKYMEHTAIHH.

7.4.9 KoHcTpyKimst 000109k (0Tceka) s OaTapen

Hckpobe3onacHOCTh JIEMEHTOB M OaTapeil, a TakKe TeMIepaTypa UX IMOBEPXHOCTEH TOJDKHBI OBITh
WCTIBITAaHBl W OIeHeHb B coorBeTcTBHHM C 10.9.3. KoHcTpykimst snemeHTa Win Oatapen OOJDKHA
OTHOCHTBCS K OTHOMY W3 CJICAYIOLINX TUIIOB!

a) repMeTHYHbIC (Tra30HEIPOHUIIACMBIC) JICMEHTBI WIIM OaTapeu;

0) repMeTH3NPOBaHHBIE (C PEryJIMPYEMBbIM KJIAaIlaHOM) DJIEMEHTHI WK OaTapeu;

B) OQJIEMEHThl WM Oarapeu, NpenycMaTpHuBalollie, KpOME YCTpOicTB cOpoca JaBieHUs,
repMeTH3aluIo, aHAJIOTHYHYIO MOITYHKTaM a) 1 0). OHM He JOJDKHBI TpeOOBATh JIOJIMBKU JJIEKTPOIINTA
B TEUCHHWE CpPOKa CIY>KObBI M JOJDKHBI HMMETh METALIMYECKYIO MM IIJIaCTMAacCoOBYIO 0O0OJIOUKY,
YIOBJIETBOPSIOLIYIO CIIETYIOLINM TPeOOBaHUSIM:

1) menpHOTSIHYTYIO (OECHIOBHYIO), INTAMIIOBAHHYIO WM JUTYIO, COCOUHEHHYIO IUIABICHUEM,
CBApKOM WM CKJIEMKOM C 3y1acToMepaMu, WIM IUIACTMAcCOBBIE TE€PMETHU3HMPYIOIIME YCTPOWCTBA,
(uKcupyeMble KOHCTPYKIHMEH 000J0YKH M OOEeCIeunBaroONIie MOCTOSHHOE YIUIOTHEHHE, TaKue Kak
MPOKIIAAKH (I1ai0bI), KOJIbIIA KPYTJIOTO CEYSHUS U T.I1.;

2) He CUHMTAIOTCS T'ePMETHYHBIMH INTAMIIOBAHHBIC, PAa3BAJIbIIOBAHHBIE, FOQPUPOBAHHBIE W T.IN.
000JI04KH, HE YAOBICTBOPSIOIIUE IIEPEUHUCICHHBIM BbIIIE TpeOOBaHUAM. MaTtepHaibl, IPOHULIAEMbIE
JUIsl Ta3a, HarpuMmep Ha OyMa)kHOH OCHOBE, HE CUMTAIOT YIUIOTHSIOIIUMH;

3) YIUIOTHEHHE BOKDPYT BBIBOJIOB JOJDKHO OBITh CKOHCTPYMPOBAHO, KaK OMKMCAHO BBIIIC, WM
JOCTUTaTbCA 3aJIMBKOM TEPMOYCAKMUBAOIIUMC WIN TCPMOILIACTUYHBIM KOMIIAYH/IOM;

I) TPOW3BOJUTENb 3AJIMBOYHOIO KOMIIAyHJa JOJDKEH TapaHTUPOBaThb BO3MOXKHOCTH —€ro
MCIIONIb30BaHMS IIPH KOHTAKTHPOBAHUH C DJIEKTPOJIMTOM U €Tr0 COOTBETCTBHE 6.7.

CoOTBETCTBHE TOAIYHKTaM a) M 0) rapaHTHpyeTCs NMPOW3BOJIUTENIEM 3JIEMEHTa WM Oarape.
CooTBeTCTBHE OAITYHKTaM B) U T') OIICHUBAIOT MPOBEPKOI 3JI€MEHTa WK OaTaped u, rae Heo0X0IuMO,
MX KOHCTPYKTOPCKHX YepTEeXeil.

7.5 IlonynpoBOAHMKOBBIE 3JIEMEHTBI

7.5.1 BnusitHue mepexoaHbIX MPOIecCoB

7.5.1.1 B cBA3aHHOM 3JIeKTPOOOOPYIOBAaHUHU  IIOJYIIPOBOAHUKOBBIE  JIEMEHTHI  JIOJDKHBI
BBIJICPIKUBATh UMITYJIbCHBII TOK, BO3HUKAIOIIUI B IEPEXOJHOM PEeKUME. 3HAUEHHE TOKA OIpeIeNIseTcs
JACJICHUEM aMIUIUTYJHOTO 3HAYCHHSA HAIIPSKCHHUSA NEPEMEHHOI0 TOKa WJIM MAKCUMAJIbLHOI'O 3HAYCHUA
HAlpsDKEHUS] TOCTOSIHHOTO TOKAa Ha 3HAYEHHE COIPOTHBIECHHUS I10CIENOBATEIbHO BKIIOUEHHOTO
HETIOBPEXKAAEMOT0 PE3UCTOPA.

7.5.1.2 B uckpobe30macHOM 3J1€KTpoOOOpYyJOBAaHHM BIMSHHEM IEPEXOAHBIX IPOIECCOB BHYTPH
3JIEKTPOOOOPYAOBaHNS, @ TAKXKE CBSI3aHHBIX C HCTOYHUKAMH €0 MUTaHHsI MOXKHO NpEeHEeOpeys.

7.5.2 LllyHTBI, OTpaHUYUBAIOLIUE HANIPSHKEHHE

7.5.2.1 TlonynpOBOOHUKOBBIE 3JIEMEHTHI MOTYT HCIIOJIB30BATHCS B KaueCTBE IIYHTHUPYIOLIUX
YCTPOMCTB Ul OrPaHUYCHUS] HAPSDKEHUS, TIPH YCIOBHH, YTO C YYETOM IEPEXOJHBIX MPOIECCOB OHU
YZIOBIIETBOPSIIOT YKa3aHHBIM HIKE TPEOOBAHUSIM.

[TomynTpOBOAHUKOBEIN 3JEMEHT MOJDKEH OBITh pacCYMTaH Ha TOK, PaBHBIN 1,5-KpaTHOMYy TOKY
KOPOTKOTO 3aMbIKaHMS, KOTOPBIM MOXET MpPOTEKaTb B JUIEKTPUUECKOH ILIEMH MpPH 3aMBIKAaHUU
IMOJIYIIPOBOAHUKOBOTO 3JICMCHTA. ﬂaHHbIMI/I H3rOTOBUTEIIA IMOJYIIPOBOAHUKOBBIX 3JIEMEHTOB JOJIKHO
OBITH TOITBEPIKIEHO CIIeAYIONIee:

a) auonabl (ympaBisieMble M HEYIPABISCMbIC), CTAOWJIUTPOHBI, TPAaH3UCTOPHI, BKJIFOUCHHBIC 1O
CXEMe JMOoJa, W aHAJIOTMYHbIE ITOJIyIIPOBOAHMUKOBBIE YCTPOMCTBA JOJDKHBI OBITH pacCUMTaHbl Ha
HOMUHAIIGHBIA pabodnii TOK, B 1,5 pa3a MpeBBINIAIONIMNA MaKCHMAaTbHO BO3MOXHBIH TOK KOPOTKOTO
3aMBIKaHHS;

0) cTaOMIUTPOHBI NODKHBI UMETh B peXHME CTaOmim3anuu 1,5-KpaTHBIA 3amac Mo MOIIHOCTH,
KOTOpasl MOXKET PaccenMBaThCsl HA HHUX, a B HPSAMOM HalpaBJIeHUH - 1,5-KpaTHBIA 3amac 1O TOKY,
KOTOPBIH MPOTEKAET B MECTE UX YCTAHOBKHU IIPH HMOBPEXKICHUH Ha 3aMBIKaHHE;

8) O0U0ObL O00JIJHCHBL UMEMb 8 00pPamHOM Hanpasienuu 1,5-kpamuviti 3anac no HANPSANCEHUIO,
KOmopoe modicem 0bimb NPULOAHCEHO K OUODY,

2) mpanzucmopvl 00XHCHb UMems 1,5-Kkpammuvle 3anacvl O MOWHOCMU, HANPANCEHUIO MEXHCOY
KOJUIEKMOPOM U IMUMIMEPOM U OOPAMHOMY HANPANCEHUIO MEHCOY IMUMMEPOM U 6a30l, moxam
KoJLIeKkmopa u 6asbi.

7.5.2.2 JIns uckpoOe30nacHON HEenu YpoBHS i NPUMEHEHHE YIPABJISIEMbIX MOJIYIPOBOIHUKOBBIX
9JIEMEHTOB WJIM COOpPKHM 3JIEMEHTOB B KadyecTBE LIYHTUPYIOLIIMX OTrpPaHWYUTE]eld HarpsDKeHUs,



HarpuMep TPaH3HCTOPOB, THPHCTOPOB, CTAOMIM3aTOPOB HANpPSDKEHUS M TOKA, M T.J., pa3peluacrcs,
€CII BXOJHAs M BBIXOJHAs LENHU SBISIOTCS MCKPOOE30MacHbIMM WM OyJeT JO0Ka3aHo, YTO OHU HE
MIOJZIBEP’KEHBI BIIMSHUIO TEPEXOJHBIX MHPOLECCOB CO CTOPOHBI NMUTAIOIIEH ceTn. B anekrpuueckux
LeMNsX, BBINOJIHEHHBIX B COOTBETCTBMM C BBINICYKa3aHHBIMH TpeOOBaHMSIMH, YCTpoiicTBa ¢
IyONUpOBaHMEM CUUTAIOT HEMOBPEXKIAEMBIM OJIOKOM. B C8A3aHHOM 31eKmpoodopy0o8anuu O
UCKPOOE30NACHOU Yenu YPOGHs id MO2Ym UCNOAb308AMbCA MPU YAPAGIAEMbIX NOTYNPOBOOHUKOBbIX
anemenma: 01 ypoeus ib - 08a, 015 YypoeHs ic - 00uH, npu yciosuu cobnodenus mpebosanuti 7.5.1.
Takue dyIeKTpuiecKHe ey J0HKHBI ObITh TOTIOTHUTEIHLHO UCITBITAaHbI B COOTBeTCTBHHM ¢ 10.4.3.3.

7.5.3 TlocnenoBarenpHBIE TOKOOTPAHUIUTENBHBIE YCTPOICTBA

7.5.3.1 /Ina uckpobe3onacnozo u Ces3aHHO20 2NeKmMpoobOpyO00sanusi 0ONYCKAemcs npuMeHeHue
NOMYNPOBOOHUKOBHIX MOKOOZPAHUYUMENbHBIX YCMPOUCME NpU YCI08UU, YMO OHU NOOKTIOUAIOMCSL K
ABMOHOMHOMY UCMOYHUKY NUMAHUSL HOCTNOAHHO20 MOKA UMY K Yenu ¢ CemesblM mpanHchopmMamopom,
BbINONIHEHHLIM 6 coomgemcmeuu ¢ mpebosanuamu 8.1, a ux napamempuvl 6blOpaHLL C YUEMoM
nepexoouvix pexcumos no 7.5.1. s uckpobezonachoi yenu YpoHA A NOCIe008aMebHble
NOMYNPOBOOHUKOBbIE MOKOOSPAHUYUMENbHBIE YCMPOUCMBEA O0MICHbL YMPAUBAmscs U y0081emeopsan
mpebosanuam 7.1, ons ypoeus ib - 0yboauposamvcs u y0oeiemeopames mpebosanuam 7.1, a 01 yposus
ic - yooenemeopams mpebosanusam 7.1.

Ipumeuanue - B uckpoOe30nacHvix yenax ypoeHs ia OONYCKaemcs UCHONb308aHue, Kpome OIOKUPYIOUUX
0u0008, Opyeux NOIYNPOBOOHUKOBLIX U VAPABNAEMbIX NOTYNPOGOOHUKOBBIX YCMPOUCME 8 Kauecmee
NOCIE006aAMENIbHbIX moxooepanuqumeﬂeﬁ MmMOJIbKO npu  yYciosuu YCmaHo6KU HA 8bIX00€ ULYyHmMupyrouux,
02PAHUYUBAIOWUX HANPSDICEHUe, YCMPOUCme (KMouell HA MpAaH3ucCmopax uiu MmMupucmopax, a makdice
CMabUuIU3amopo8 HanPsNCeHUs), Y008AeMeoPAIOWUX mpebosanuam 7.7.

7.5.3.2 IHapamempvl  mpan3ucmopos, NpuMeHsieMblX 8  Kadecmee  NOoCie008AmeNbHbIX
MOKOOZPAHUYUMENbHBIX — DIEMEHMO8,  O0NJCHbL  umMems 1,5-Kpamuvie 3anacbl NnO MOWHOCHU,
HANPSACEHUIO MeNCOY KOLNEKMOPOM U IMUTNIMEPOM U 0OPAMHOMY HANPANCEHUIO MeAHCOY IMUMMEPOM
u baszoil, moxam Koanekmopa u 6azvl. B mpanzucmopax smummep u 6asa 00NHCHbI OblMb COCOUHEHbL
yepesz wWyHmMupyowul pesucmop. 3Hauenue CONPOMUBIEHUS WYHMUPYIOue20 pe3ucmopa blouparm
1O Menio80My MOKY NpU OMKIIOYEHHOU Oaze MpanH3ucmopa.

7.6 IloBpeskaaeMble 3JIEeMEHTHI U COeIMHEHMS

7.6.1 Ilpumenenne TpeboBanwii 5.2 1 5.3 NOHKHO YYUTHIBATH CIIEAYIOIICE:

a) eclIi Harpy3Ka Ha 3JIeMEHT He COOTBETCTBYET 7.1, ero moBpeXAeHHE JOJDKHO paccMaTpUBATHCA
Kak HeyduThiBaeMoe. Ecim Harpy3ka Ha 3JI€MEHT COOTBETCTBYeT 7.1, ero mOBpeXAeHHE IOJKHO
CUHTATHCS YUYUTHIBACMBIM;

0) eciiM MOBPESKICHUE OJHOTO JJIEMEHTA MM COCAMHCHHS MOXET MPHUBECTH K MOBPEKICHUIO
JPYTAX JJIEMEHTOB WM COCAWHCHHWU, TO TEPBUYHOC W TIOCIEAYIONIME MOBPSKICHUS JOJDKHBI
paccMaTpHUBAThHC KaK OHO MTOBPEKICHHCE;

B) PE3UCTOPHI JIOJDKHBI PAacCMATPUBATHCS KaK IOBPEXKIACMBIC HAa 3aMBIKAHUE, Pa3MBIKAHHE W
MPUHUMAOIIIUMHE JTF000€ 3HAYCHUE CONPOTHUBICHUS (HO cM. 8.4);

T) TOJYIPOBOTHUKOBEIE YCTPOHCTBA CUMTAIOT MOBPEKIAEMBIMH Ha 3aMBIKAHHE W TIEPEXOI B
PEXUMBI, K KOTOPBIM OHU MOTYT OBITh IIPUBENICHBI B PE3yIbTaTe TIOBPEIKACHUS IPYTHX SIEMEHTOB.

Jnga OmeHKM TemIepaTyphl TOBEPXHOCTH JOJDKHO paccMaTpUBAThCS IOBPEXKICHHE JHOO0OTO
MIOJTYTIPOBOXHUKOBOTO YCTPOMCTBA B YCIIOBHSIX, KOTIa OHO PACCEMBAET MAKCHMAIBHYIO MOIITHOCTb.

WHTerpanpHble CXeMbl MOTYT IOBPEXAATHCSI TAKUM 00pa30M, YTO MEXKITy MX BHEIITHUMH BBHIBOJAMH
MOXKET UMETh MECTO Jito0asi KOMOWHAIMS 3aMbIKaHWU (pasmbikaHuii). OIHAKO €CIH TIOBPEKICHUE
BBIOPAHO, OHO HE MOXKET U3MCHSTHCS, HAITPUMED, IYTEM MPHUIOKCHUS BTOPOTO TIOBPEKICHHSL.

B ciy4ae BBeeHUs yKa3aHHBIX BBIIIE TOBPSKICHUI €MKOCTh M MHIYKTUBHOCTb, MTOAKIIOYCHHBIC K
YCTPOUCTBY, HOJKHBI pacCCMaTPUBAThCSI B UX HAHOOJIEe OITACHOM COCIHHCHHUH;

) COCIMHEHU JODKHBI pacCCMaTPUBAThCSI KaK MOBPEXKAaeMbIe Ha pa3MbIKaHue. Eciu coemHeHus
CBOOOJTHO JIBUTAIOTCS, TO OHH PAaCCMATPUBAIOTCS TAKXKE KaK MOBPEKIAEMbIe HA 3aMBIKaHUE C JIHOOO0M
YaCThIO AIIEKTPUUYECKOH [N B IpeeNax ux rnepeMerieHus. [Ipi 5ToM CUnTaroT, 9To MepBOHAYaIbHBIN
pa3phIB - 3TO OJHO YYUTHIBAEMOE TIOBPEXKACHHUE, a TIOBTOPHOE COSANHEHHE - 3TO BTOPOE YIUTHIBAEMOE
noBpexaerne (cM. 8.7);

€) DJEeKTPUYECKHEe 3a30pbl M IYyTH YTEUKH NOJDKHBI pacCMaTpUBAThCS KakK IOBPEXIaeMble Ha
3aMBIKaHHE B COOTBETCTBHH C 6.4;

) KOHICHCATOPHI JOJDKHBI PacCMaTPHBATHCSA KaK MOBPEXKIAeMbIe Ha 3aMbIKaHHWE, Pa3MBIKAHHUE H
MPUHUMAIOIIUME JIF000€ 3HAYCHHE EMKOCTH OT HyJs J0 MHUHHUMAaJIbHOH EMKOCTH KOHJCHCATOPA,
MOJIy4eHHOW U3 criennrKaluu U3roroBurels (cM. 8.5);

3) Opoccenu 00MICHbI PACCMAMPUBAMBCI KAK, NOGpedIcOaeMble HA 3aMbIKAHUE, PA3MbIKAHUE U
npunuMarowumMu 1106oe 3HaueHue UHOYKMUBHOCMU OM MY 00 MAKCUMANbHOU UHOYKIMUGHOCTU
opoccens ¢ y4emom peanu3yiowe2ocs npu dMmom akmueHo20 CONPoOmugiIeHus e2o oomomxu (cm. 8.3);



I/I) IMpoBOJJa U MCYATHBIC MPOBOAHUKH, BKIIHOYAA WX COCAUHCHHA, NOJDKHBI PaCCMATPUBATLCA KakK
MOBpEXJacMbIC HA pa3MBIKAHUC M MIPUHUMATHCS KaK OJJHO YIHTHIBAEMOE MTOBPEK/ICHIE.

7.6.2 BxuroyeHHe HCKpPOOOpa3yIoUIero MEXaHW3Ma B HCIBITYEMOE 3JEKTPOOOOpYyIOBaHHE JUIs
MOJICJIMPOBAHMSI pa3pbIBa, KOPOTKOTO 3aMBIKAHHS WM 3aMBIKAHHS HA 3EMIIF0O HE PACCMATPHUBAIOT Kak
YYUTBIBAEMOE TIOBPESKACHUE, & CANTAIOT UCTIHITAHHEM B HOPMAITEHOM PEXKIIME.

7.6.3 HenoBpexxnaeMble COeANHEHHUS U Pa3/ICICHUS B COOTBETCTBUH C Pa3/IeioM § HE MOIBEPTarOT
UCTIBITAHMSAM Ha HCKpooOpasyromeMm MexaHm3Mme. OIIHAKO €CITH HENOBpEeXKIaeMbIe COSAWHCHHS U
pa3zeneHrs He TePMETH3MPOBAHBI MM HE MMEIOT MOKPHITHS B COOTBETCTBHH C pa3fesioM 6, WIH HE
oOecrieyeHa CTENCHb 3amUThl O0OJOYKH B COOTBETCTBHH C TpeboBaHmsMH 6.1, MX CYHMTAIOT
MOBPEXXIAEMBIMHA, M HCKPOOOpAa3yIOIIMii MEXaHW3M JIOJDKEH IOIKII0YaThCs IOCIENOBAaTENFHO C
TaKUMHU COCAUHCHUAMU WIH MapalJICIbHO TaAKUM Pa3ACJICHUAM.

7.7 IIbe303/ieKTpUYecKHe YCTPOHCTBA

[Tpe30371eKTPUYECKUE YCTPOUCTBA TOJKHBI OBITH HCITBITAHBI B cOOTBETCTBHM C 10.11.

8 HenospemuaeMue 3JIEMEHTDbI, 0JIOKM 3JIEMEHTOB U COeIUHEHHS

8.1 CeteBble TpaHchopMaTOpPBI

8.1.1 IoBpexmeHwst 0OMOTOK

B  HemoBpexIaeMbIx — CeTeBBIX  TpaHchOpMaTOopaXx — 3aMbIKaHHE  OOMOTOK,  NHTAIOLIHX
UCKpOOE30IacHbIE 1IEMH, C JTIOOBIMH JPYTUMHU OOMOTKaMH HE PacCMaTpUBAIOT, OJHAKO MOTYT MMETh
MECTO KOPOTKHE 3aMBIKQHWS M pa3MbIKaHHs OOMOTOK TpaHchopmaropa. IloBpexxneHns oOMOTOK
TpaHcopmaropa, KOTOpble MOTYT NPHBECTH K YBEIMUYCHUIO BBIXOJHOTO HAINPSDKEHUS, HE JOJKHBI
YUUTBHIBATHCA.

8.1.2 3amuTHbBIE MEPHI

8.1.2.1 IlepBuynas oOMOTKa ceTeBOro TpaHchOpMaTOpa, IPEeJHA3HAUYCHHOIO IS HHTaHMS
MCKpOOe30nacHbIX Lierel, JObKHa OBITh cHaO)kKeHa TOKOBOW 3alllMTOM, HampuMmep, IUIaBKUM
npepoxpaHuTeneM (TUIABKUMH IIPEAOXPAHUTEISIMK), YIOBJIETBOPSIOMINM TpeOoBaHuAM 7.3, b0
ABTOMATHUYECKUM BBIKIIIOYATENIEM C COOTBETCTBYIOIIMMH NapaMeTPaMH.

8.1.2.2 B cucmemax 3HepeOCHAOICEHUSI C U30IUPYEMOU Helmpalvio NnpedoXpaHument OOJHCHbI
YCMaHasiueamuvca. 8 mpex@aszuvlx mparcopmamopax - 8 08e ¢haszvl, 6 00HOGDAZHBIX
mpancgopmamopax - 8 00Hy hasy. B cucmemax snepeocHabICEHUs ¢ 3A3eMIEHHOU HeUumpanvio
npeodoxpanumenu  OOJHCHbI  YCMAHABIUBAMBCA 8  KAXCObLl  NPOBO0  cemesoli  0OMOMKU
mpancgopmamopa, eciu 8 00HOPAZHLIX MPAHCHOPMAMOPAX He RPUMANBL Mepbl, UCKTIoUaujue
603MOJCHOCMb  COCOUHEHUSL (DA3ZHO20 NPOoB00aA C BblBOOOM O0OMOMKU Mpanchopmamopa, He
codeparcawyeis nPpeooXPanumelis.

8.1.2.3 [ns TemnepaTypHOH 3amuThl TpaHc(hOpMATOpa B JONOJIHEHUH K TOKOBOH 3allTE€ MOXKET
WCIIONIB30BaThCsl 3AUTHIA TEPMOIPEIOXPAHUTENb WM APYroe TEIUIOBOE YCTPOMCTBO, NMPHUYEM JUIs
onHo(a3HOro TpaHc(hopMaTopa JI0CTaTOYHA YCTAHOBKA OJJHOTO YCTPONCTBA.

8.1.2.4 TlpenoxpaHuTeny, qepKaTend IpeaoXpaHuTeNeH, MPephIBaTENIN M TEPMUIECKHAE YCTPOICTBa
JOJDKHBI OTBEYaTh TPEOOBAHUSIM COOTBETCTBYIOLIETO cTaHAapTa. COOTBETCTBHE CTAHAAPTY HE JAOJIKHO
MIPOBEPATHCS UCIBITATENILHON OpraHu3aluen.

8.1.3 Koucrpyxkuust tpanchopmaropa

8.1.3.1 TpanchopmaTops! 1Mo crocoly pacronokeHnst 0OMOTOK MOTYT Pa3/eisIThCA Ha JBa TUIIA.

Jlisi KOHCTpYKIMU TIEpPBOrO THIa OOMOTKA, IMHTAIONas MCKPOOE30MacHbIE M CBA3aHHBIE C HEH
MCKPOOIIacHbIE IeTI, HAMOTaHHasl Ha OT/IEJIbHOM KaTyIIKe, I0JDKHA PacroiaraTbes:

- Ha OJIHOM CTEpIKHE CEpJICYHMKA C OCTaJIbHBIMU OOMOTKAMH;

- Ha pa3HbIX CTEPXKHSX CEPIEUHHKA.

[TyTh yTeuku W BJIEKTPHUYECKHE 3a30pbl MEXIy OOMOTKaMHM JUIs NMUTAHUS HCKPOOE3OIacHBIX U
MCKPOOIIaCHBIX IIeNeH J0JDKHBI YAOBIETBOPATH TPEOOBAHUSIM TaOIULIbI 4.

Jlist KOHCTpYKIMM BTOPOIO THUIAa OOMOTKa, IHTAMoLIas HCKPOOE3OIacHble M CBS3aHHBIE C HEH
HCKpOOIIaCHbIC LIENH, MOJDKHA PAcIioaraTbCsi Ha OJHON KaTyIIKe C OCTaJbHBIMH OOMOTKAMH, NPH
3TOM:

- 0o yka3aHHas OOMOTKa TpaHchopMmaropa OTHENeHa OT OCTAIbHBIX OOMOTOK TBEpIOi
H30JISIIIHEN B COOTBETCTBHMH C TaOIHUIIEH 4,

- mubo yka3aHHas OOMOTKa TpaHc(opMmaropa OTAeleHa OT CETeBOW OOMOTKH 3a3eMIICHHBIM
9KpaHOM (M3 MEIHOH (ONBIHM) WM IKBUBAJIEHTHOW MPOBOJIOYHONH OOMOTKOHM (TIPOBOJIOYHBIN DKpaH).
Tonmumua MenHO# (OJBrM WIM NMPOBOJIOYHOTO JKpaHa JOJDKHA OBITH BHIOpaHa B COOTBETCTBHHU C
Tabnuuei 6.

HpI/IMe‘{aHI/Ie - Ora MEpa MO3BOJIACT rapaHTUPOBAThL, YTO B ClIyda€ KOPOTKOI'O 3aMbIKaHUA MEKIY oOMOTKamMu
1 DKpaHOM, 5KPaH BBIACPKUT 0e3 HpOGOﬂ TOK, KOTOpLIIjl 10 HEMY IIPOXOJUT OO0 Cpa6aTBIBaHI/I${ TOKOBOM 3allUThI.



Ta6m1ua 6 - MuHuMmanbHast TOJOIMHA (bOJ'H)l"I/I WA MAHUMAJIbHBIA JAUaMETp IMMPOBOJIOKKU 3KpaHa B
3aBUCUMOCTHU OT HOMHUHAJIBHOI'O TOKAa MIPEAOXPAHUTEIIA

HomuHanbHbI TOK IpegoxpaHuTenis, A 0,1 0,5 1,0 2,0 3,0 5,0
MuHUMaJIbHAS TOJIIIMHA KpaHa U3 (OJIbIH, MM 0,050 {0,050| 0,075 | 0,150 | 0,250 | 0,300
MuHUMAaJIBHBIN TMaMeTp MPOBOJIOKH SKpaHa, MM 0,20 | 0,45 | 0,63 0,90 1,12 1,40

Jlomycky M3roTOBUTENS HE JIOJDKHBI CHI)KATh 3HAYECHUS, IPUBEACHHbIE B TaduLe 6, Ooee 4eM Ha
10 % wu 0,1 MM, B 3aBHCUMOCTH OT TOT'O, KAKOE M3 3HAYCHUI MEHBIIIE.

8.1.3.2 DxpaH u3 QOIBru MOJHKEH MMETh 1BA HE3aBHCHUMBIX ITPOBOJHUKA 3a3¢MIICHHS, KaXIbIid U3
KOTOPBIX JOJDKEH OBITh pacCCYNTaH HA MAaKCUMAJIBHBIHN [UIUTENBHBINA TOK, KOTOPBIA MOXET IPOTEKATh 10
cpabaThIBaHHM TOKOBOM 3aIIMThI, Hanpumep 1,71, I mpeaoXpaHnuTesl.

8.1.3.3 IIpoBONOYHBIN 3KpaH OODKEH COCTOSATh MO MEHBIIEH Mepe W3 ABYX DSJIEKTPUYECKH
HE3aBHCHMBIX CJIOEB IPOBOJIOKH, KaXKABIH M3 KOTOPBIX JIOJDKEH OBITh PACCUMTAaH Ha MaKCUMaJbHBIN
JUTUTENBHBIN TOK, KOTOPBIIl MOXET MPOTEKATh 10 cpabaThbIBaHUH TOKOBOI 3anThl, Harpumep 1,717, nist
npepoxpanutesi. V3omsuums Mex 1y clIosMH JOJDKHA BbIAEPKATh HCIIbITaTeNbHOE Hanpsbkenne 500 B B
coorBercTBUH ¢ 10.6.

8.1.3.4 Ceplie4HUKHU BCEX CETEBBIX TPAHC(POPMATOPOB TOJHKHBI OBITH 3a3¢MJICHBI, 32 UCKITFOUYCHHEM
CJly4yaeB, KOTJla UCIIOJIB3YIOTCS TPaHC(OPMATOPHI C H30JIMPOBAHHBIMH CEPlIEIHIKAMHU.

8.1.3.5 OOmoTkH TpaHCPOpMaTOopa HE3aBUCUMO OT KOHCTPYKTHBHOTO WCIIONHEHHS IOJDKHBI
MIPOIHUTHIBATHCS U3OJSIIMOHHBIM JIAKOM HITH 3aJIMBATHCS KOMIIAYHIIOM.

8.1.3.6 Bbi600bl cemesoll u 8MOPUYHBIX 0OMOMOK 0I5l MPAHCHOPMAMOPO8 KOHCMPYKYUU 8HOPO20
Muna OONXHCHbL PACNONA2AMbCA HA  PA3HBIX CMOPOHAX Kapkaca Kamywiku. Ilymu ymeuxu u
NeKmpuyecKue 3a3opbl Mexcoy 8b1800aMu 0OMOMOK, a makdce uHoexc mpexureocmouixocmu CUT
Kapkaca Kamywku OO0JJCHbL  YO08Lemeopsmsy mpeboganusm mabnuyvl 4. [[nsa  ymeHvuleHus
PACCMOsSIHUSL  8bI600bL MO2YHL OblMb pa30eleHbl U30JIAYUOHHOU ULU 3A3EMAEHHOU Nepe2opooKol,
yooenemsopsrowei mpebosanusim 6.4.1.

8.1.4 UcnpiTanus TpancdopmMaropoB

8.1.4.1 Tpancgopmamopsi O0oaxicHbL ObIMb CMOUKUMU NPU KOPOMKOM 3AMBIKAHUU 6MOPUUHOU
06MOmKU.

8.1.4.2 Coomeemcmaue cmouko2o K KOpOMKOMY 3aMbIKAHUIO MPAHCHOpMaAmopa memnepamypHuim
Mmpebo8anusM 05l KIACCA UCHOTb3YeMOU U30NAYUU NPOGEPSIIOM CAeOVIowuUM o0opazom. Bmopuunsie
0OMOMKU MPAHCHOPMAMOpa NOOYepeOHO 3aKOpAdUarom, Npu 3SMOM 6ce OCHAlbHble 00MOMKU
Hazpy#carom HOMUHANHLIM MOKOM. T0K08VI0 3awumy npu UCHBIMAHUAX OMKIIOYAlOm, HO ee
napamempsi yuumuigarom. Ecmu B TpaHCc(hOpMaTOpe HCIONB3YIOT TOKOOTPAaHHMYUTEIBHBIN PE3UCTOD,
3aJMTBIA BMECT€ C ero OOMOTKAaMH, WCIBITaHHsS TpaHcdopmaropa Ha YCTOHYMBOCTh K KOPOTKUM
3aMBIKaHHSM CJIEAYET MPOBOAUTH C YYETOM 3TOr0 pe3ucropa. [Ipu 3TOM TOKOOTrpaHHMYHMTENBHBIH
PE3UCTOp AOJIKEH OBITh YCTAHOBJIEH TaK, YTOObI OOECIEUMBAIMCh JUIMHA ITyTH YTEUKH W 3a30DbI B
COOTBETCTBHM C Tabnuued 4, U Mexay OOMOTKOI TpaHChoOpMaTopa M pe3UCTOPOM OTCYTCTBOBAIU
HEHU30JIMPOBAaHHbIE TOKOIIPOBOISIINE YaCTH.

[Ipu ucmbpITaHUAX TOK MEPBHYHONM OOMOTKH TpaHC(hopMaTopa NOKEH OBITh YCTAHOBIICH PAaBHBIM
1,71, wim MakCHUMaJIbHOMY 3HAYCHHIO TOKA TMPEPBIBATENS C JOMYCTUMBIMH OTKIOHCHHSMH OT ITHX
3HAa4eHUH BO BpeMsi HcibITaHuii He Oonmee +10 %. 3HaueHWe TOKa YCTAHABIMBAIOT H3MEHEHHEM
HaNpSDKCHUST TIEPBHYHONH OOMOTKH TpaHC(opmaropa OT HyJIsI A0 HOMHHAIBHOTO HANPsDKEHUS (C
yuemom OORYCHMUMBIX NO OOKYMEHMAYUU Ha 371eKmpoobopyoosanue nogvluieHull Hanpsxcenus). B
CIlydae HEBO3MOXXHOCTH OOECHEeYUTh BHIINICYKA3aHHBIE 3HAYEHHS TOKAa 3@ CYET YBEIHYCHUS
HATPSDKEHUS, HCIIBITAaHKUS TIPOBOIAT IIPH MAaKCUMAJIBHOM CETEBOM HATPSKCHUH.

[IpomomKUTETPHOCTh UCHBITAHUI JOJDKHA COCTaBIATH HE MeHee 6 4 WM 10 cpabaThIBaHHA
HECaMOBOCCTAaHABJIMBAIOLIETOCS TEINIOBOTO yCTPOWCTBA. [IpH MCIONIB30BaHUM TEIJIOBOTO yCTPOWCTBA
CaMOBOCCTaHABJIMBAIOILIETOCS TUIIA MCIBITAHHUS CIlelyeT NpoBOAWTH B TeueHue 12 4. [Ipu stom
TeMIiepaTypa OOMOTKHM He JIOJDKHA IIPEBBINIATH JIOMYCTHMMOTO 3HAYCHHMs IS KJlacca HMCIIOIb3YeMOit
n3ossinuy. Temneparypa 0OMOTKH 0JDKHA HU3MepsThesl B cooTBeTcTBUM ¢ 10.5.

B npoyecce ucnvimanuii mpancghopmamop He O0omdiceH SOCHAAMEHAMbCA, HO OONYCKACMCS
3AMbIKAHUEe NEePBUUHON UL 8MOPUYHOU 0OOMOMOK C CEPOeUHUKOM.

8.1.4.3 Tlocne wucmelTaHwii TpaHCcHOPMATOPOB HA YCTOMYMBOCTE K KOPOTKAM 3aMBIKAHHSIM
W30ILIIUS  MEXIY HCKPOOE30MaCHRIMH M HMCKPOOMACHBIMH OOMOTKAaMH JIOJDKHA BBIACPIKHUBATH
ucneITaTenbHoe HampspkeHue (cMm. 10.6), pasHoe (2 U, + 1000) B, Ho He menee 1500 B, rne U, -
MaKCHUMaJIbHOE HampsDKEHHe JI000H HCIBITYyeMOi OOMOTKH. McnwvimamenvHoe HAnpsadiceHue mexicoy
J0ObILMU OOMOMKAMU U CEPOEYHUKOM UALU IKPAHOM 00J19icH0 Obimb 2 U, no ne menee 1000 B.



8.1.5 KoHTposibHBIE TIPOBEPKHM W HCHBITAaHUS CETEBBIX TPAHC(HOPMATOPOB, BBIIIOJIHSIEMbIE
U3TOTOBUTENIEM

Kaxxnplit cereBoii TpaHchOpMaTOp J0JDKEH OBITH UCIIBITAaH B COOTBETCTBUU ¢ 11.2.

8.2 PaznesuTesbHbIe TPaHC(HOPMATOPBI

8.2.1 KoHCTpyKUMsI W BO3MOXHBIE HMOBPEXKICHUS Pa3leNUTEIbHBIX TPaHC(HOPMATOPOB MOIKHBI
COOTBETCTBOBATH TpeOoBaHMUAM 8. 1.

[Ipumeuyanue - D10 MOryT OBITH TpaHC(HOPMATOPBI, KOTOPbIE MCHONB3YIOTCA B CUTHAJIBHBIX LENAX, WIH
TpaHCPOPMATOPHI IS APYTUX LENeH, HapuMmep I IpeoOpa3oBaTeNeii MUTaHMs.

8.2.2 VcpITaHus pa3fenuTeNnbHBIX TPaHC(HOPMATOPOB MOJDKHEI OBITH BBITOJHEHBI B COOTBETCTBHU
¢ TpeboBaHusAMHE 8.1.4, 32 UCKITFOYCHUEM TOTO, YTO TaKHe TPAHCHOPMATOPHI JOJDKHBI OBITH HCIIBITAHEI
IpH MaKCHUMaJbHOM TOKOBOW Harpyske. Eciam TpaHchoOpMaTrop HEBO3MOXHO HCIBITaTh B ITHX
YCIIOBUSIX, Kax/asi OOMOTKa IIpU TUIOBBIX HCIBITAHMUSAX IOJDKHA HArpyKaTbCs IOCTOSIHHBIM TOKOM,
paBHbM 1,71, B cooTBeTcTBHU C 8.1.4.

8.2.3 Tlpy KOHTPOJIBHBIX HMCHBITAHUAX H3OJSIMSA MEXKIY IMEePBHYHOW M BTOPUYHBIMH OOMOTKaMHU
JIOJDKHA BBIZIEP)KUBATh MCIIBITATeNIbHOE HaNpsbkeHue, pasHoe (2 U, + 1000) B, Ho He mernee 1500 B.

8.2.4 PasnenutenbHble TPaHCPOPMATOPHI, MOIKIIOUCHHBIC K HCKPOOMACHBIM IICMSIM C BHEIIHEH
CHJIOBOM IIETIbIO, JIOJDKHBI YUUTHIBATH BO3MOXKHOCTH HONAJaHUsl HA HUX MaKCHMAaJIBHOTO HAIpPSDKEHUS
MMUTaHWs, HAlpUMEp CETEBOTO HANpsDKEHUs. B Takux pasienuTenbHBIX TpaHcOpMaTopax IOJKHEI
OBITH MPHUHATH MEPBI, HCKIIIOYAIOIINE MIEPErpy3Ky TpaHchOopMaTopa BCIIEACTBUE TONAJaHusl CETEBOI0
HaNpsDKeHMs!, HAllpIMep NMPUMEHEHHE 3alUTHBIX CPEICTB B cooTBeTCcTBHHU ¢ §.1.2. s obecrieueHus
HETIOBPEXXIAEMOCTH 3a30POB U ITyTeH yTeUKH TpaHc(HOpMATOpa IMPH BOSMOXKHBIX MEPEHANPSIKCHUSX B
[leNb NMHTaHWA, B COOTBETCTBUH C TPeOOBaHWSIMH 8.8, BKIFOYAIOT MPEIOXPAHUTEIh W CTAOMIUTPOH.
HomunanbHOe BXOAHOE HampspkeHue 1o 8.1.4 10mKHO OBITh paBHBIM HAIPSHKEHUIO CTA0MIUTPOHA.

8.3 KopoTko3aMKHYyTbIe 00MOTKH U ApOccesIn

8.3.1 JlemnepHble 0OMOTKH, BBIMOJIHEHHbIE B BHJE KOPOTKO3AMKHYTHIX BHUTKOB [UISi CHHXKEHHS
BJIMSAHUA WHAYKTUBHOCTU, JOJDKHBI PACCMATPHUBATLCA KaK MOBPCKIAACMBIC TOJIBKO Ha Pa3MbIKaAHHC,
€CIM OHU HMEIOT HAJEeXKHYH MEXaHHYECKYI0 KOHCTPYKLHUIO, BBINOJHEHHYIO, HAIpUMEpP, B BHUIE
0ecCIIOBHOIM MeTalIM4eckoil TpyOKM M OOMOTOK W3 HEHM30JIMPOBAHHOTO IPOBOJA, COEIMHEHHBIX
3aMKHYTOW CBapKoii, HalKoW WM JPYTMMH PaBHOLIEHHBIMHU CIIOCO0aMHU.

8.3.2 [poccenu, npumensemvie 6 UCKPOOE3ONACHLIX Yensx, OOJICHbL PACCMAMPUBAMbC KAK
nospesicoaemvie MOAbKO PASMbIKAHUE, eCAU UX HAMOMKA GbINOAHEHA PAO0GOU, BUMOK K GUMKY, C
UBOTUPYIOWUMU  NPOKAAOKAMU MedHCOY CNOSAMU, C NPORUMKOU OOMOMOK UBONAYUOHHBIM NAKOM U
KOMRAYHOOM.

Medicoy eumkoeas uzonayus 0OMomouHo20 nPo8oOa OOMICHA ObIMb PACCUHUMANA HA HANPAICEHUE,
pasHoe ympoenHOMY NA0eHUI0 HANPAICEeHUs Ha OPoccene 8 HOPMATbHOM U ABAPULHOM PENCUMAX.

8.4 TokoorpaHMYMTe/IbHbIE PE3UCTOPDI

8.4.1 TOKOOTPaHUYUTEIILHBIC PE3UCTOPHI JOJIKHBI ObITH OJJHOTO M3 CJICIYIONUX THITOB:

a) MJIEHOYHOTO;

0) IPOBOJIOYHOTO C 3aIIUTOM ITPOTUB pa3MaThIBAHMs IIPOBOJIOKHU B CiIyyae ee 00pbIBa;

B) HENEYaTHOrO, MHCHOJB3YEMOrO0 B THOPUAHBIX M TOJOOHBIX LEMsIX, C MOKPBITHEM,
COOTBETCTBYIOIUM 6.4.8, U repMETU3UPOBAaHHBIE COrTacHo 6.4.4.

8.4.2 He noBpexaaeMblii TOKOOTPAHUYUTEIBHBIA PE3UCTOP JOJKEH CUUTATHCSA MOBPEKIAEMbIM
TOJIBKO Ha pa3MbIKaHHE LIENH, YTO PACCMaTPHUBAIOT KaK OJJHO YUUTHIBAEMOE ITOBPEKICHHE.

8.4.3 ToKOOTpaHMYUTEIBHBIN PE3UCTOP NOJDKEH OBITH HATPY>KEH B COOTBETCTBHHU C TPEOOBAHUSIMU
7.1 w BBIAEPKUBATH IO MEHbBIICH Mepe |,5-KpaTHble MaKCHMalbHBIC 3HAYCHUS HANPSHKCHUS U
MOIIIHOCTH B HOPMAalbHBIX W aBapUWHBIX PEXUMax paboThl, OmpeneleHHbIX B pasgene 5. He
MOBPEX/IAIOTCS HA 3aMBbIKAaHUE MEXIy BUTKaMH IPaBHJIBHO HArpy’KEHHbIC IIPOBOJIOYHBIC PE3HCTOPBI,
MMEIOIINE 3aIUThIe 0OOMOTKH. J[/1s 3aMBKM OOMOTKH ClIey€eT HCIOIb30BaTh U30SILIUOHHBIM MaTepra
CO 3HAa4YEeHHEM HHJEKCa TPEKMHTOCTOWKOCTH B COOTBETCTBUM C TaOiuueil 4, Mpu HOMHHAJIBHOM
HAaIpsDKEHUH, YKa3aHHOM U3TOTOBHUTEIIEM.

8.5 PaznesuTe/ibHbIe KOHACHCATOPBI

8.5.1 B HemoBpexmaeMoM y3le HEOOXOIUMO HCIIONB30BaTh OJIOK W3 JIBYX MOCIEIOBaTEIHHO
MOJKIIIOYEHHBIX KOHAEHCATOPOB, OJMH U3 KOTOPBIX pPAaCCMaTPUBAIOT Kak MOBPEXIaeMbId Ha
3aMBIKaHHUE WJIN pa3MbIKaHKE IemH. [l OIeHKH UCKPOOE30MacHOCTH ClIeAyeT BBIOMPATh KOHAEHCATOP
C MAaKCHUMAaJbHOH EMKOCThIO, a KOA(pQHUIMEHT HCKpoOe3omacHOCTH |,5 MOMKEH HCIOIh30BATHCS
MIPUMEHUTEIBHO K OJIOKY.

8.5.2 PazgenurenpHble KOHAEHCATOPHI [OJDKHBI H3TOTOBISTHCS C HCIOIB30BAHHEM TBEPIOTO
JV3JIEKTPUKA U HMMETh BBICOKYIO HAJEKHOCThb. lIpHMEHEHHE >JIEKTPONINTHYECKUX MM TAHTAJIOBBIX
KOHJCHCATOPOB HE JOMyCTUMO. BHemHue coenmHeHUss OJIOKa KOHIEGHCATOPOB  JOJIKHBI



COOTBETCTBOBATH 6.4.

8.5.3 Uzonsums KaxI0ro KOHJIEHCATopa IOJDKHA BBIIEPKHMBATh HCIBITAHUS HA JJIEKTPUYECKYIO
npoyHoCTh  corjacHo 6.4.12. Ecnu  paspenuTenbHble  KOHJICGHCATOPBI  UCIIONB3YIOT — MEXKIY
MCKpOOE30IacCHBIMHM M NCKPOOIIACHBIMHU LIETISIMH, TOJDKHBI YUUTHIBATHCS BCE BO3MOJKHBIE NEPEXOHBIC
TIPOIIECCHI.

8.5.4 Biok u3 pa3menuTenbHBIX KOHICHCATOPOB, BBIOJHEHHBIH B COOTBETCTBUH C 8.8, MOIDKEH
paccMaTpuBaThCs KaK HETIOBPEKIAEMOE ralIbBAHNYECKOE pa3/ielIeHHe I IOCTOSIHHOTO TOKA.

Konnencaropsl, MOIKIIOUEHHBIE MEXAY KOPIIYCOM 3JEKTPOOOOpYIOBaHHSA W HCKPOOE30macHOM
LEeTNbl0, TOJDKHBI COOTBETCTBOBAaTh 6.4.12. B ciydwae, ecnm WX OTKa3 MPUBOAWT K HAPYIICHHIO
HCKpPOOE30IacHOCTH (HAampuMep, BO3HMKHOBEHHIO IyTel 00XO4a 3JIEMEHTOB, OT KOTOPBIX 3aBHUCHT
MCKpOOE30I1aCHOCTh), OHHM JOJDKHBI COOTBETCTBOBATH MEPEUYMCICHHBIM BBILIE TPEOOBAaHHUSAM K
pa3leNuTeNbHBIM KOHIEHCATOPaM.

HpI/IMe‘IaHI/Ie - Ha3znauenwne 3tux KOHACHCATOPOB - q)HIILTpaIII/Iﬂ BBICOKHX YaCTOT.

8.6 bJ1okM HCKPO3ALUMTHI HA OJIYIPOBOJIHUKOBBIX 3JIeMEHTAX

8.6.1 O0mue TpeboBaHuUs

8.6.1.1 I'pynmia 3:1eMeHTOB MOXKET pacCMaTpUBATHCS Kak OJIOK HCKPO3AIHUTHI, €CIIM OH TapaHTUPYET
MCKpPOOE30I1acHOCTD IIETIH.

8.6.1.2 CoenmHeHHEe IIYHTHPYIOIIUX OJIIEMEHTOB B OJIOKE JMJOJDKHO OBITH BBHIIONHEHO B
COOTBETCTBUH C 8.7 WIH CKOHCTPYHPOBAaHO TakUM o00pa3oM, YTOOBI OTKIIOYEHHE OJHOTO W3
HIyHTUPYIOUINX 3JIEMEHTOB BBI3BIBAJIO OTKJIFOUCHUE IEKTPUUECKOM LIENH U 3aIIUINAEMbIX SJIEMEHTOB.

B HemoBpexmaeMoM 070Ke MCKPO3AIIUTHI IIYHTHPYIOIINE SIEMEHTHI (IHOABI WIH CTaOMINTPOHBI)
JOIDKHBI IyOnmupoBatbes. [onyckaemcs ne O0yOnuposamv WYHMUPYIOWUN NEMEHMm, eCciu OH
nOOKNIoYer maxkum o00pazom, umo npu o0pvige 000U U3 e20 yenet, Kpome Henpo8oOIOUHbIX
COEOUHUMENBHBIX 6bIB0008 CAMO20 ULYHMA, NPOUCXOOUM OMKIIOHEHUE WYHIMUPYeMO20 IneMenmd.
Juonel M CTaOMIMTPOHBI JTOJDKHBI OBITH PAacCYMTAHBI HA MPOJOJDKUTENBHBIA TOK, KOTOPBIH MOXET
MIPOTEKaTh B MECTE UX YCTAHOBKHU IPH MOBPEXICHNH Ha 3aMbIKaHHE.

[Tpumeuanus

1 HJ’I}I MIpeaAoTBpaICHNsA BOCIIAMCHCHUSA B3pLIBOOHaCHOI71 CMECHU IIpU UCIIBITAHUAX Ha HCKp006p33yIOHICM
MEXaHU3MCE B Clly4dac 06pBIBa COCIUHCHUA MOXET HOT‘pe6OBaTLC§I répmMeTrusanus 0JI0Ka B COOTBETCTBHH C 6.4.4.

2 ]_HyHTI/IpyIOIlII/Ie OJIEMCHTBI, HCIIOJIL3YEMBIC B 6J'IOK3,X, MOI'yT OPOBOAUTHL TOK B HOPMAJIBHOM PEXKUME
paboTHL.

8.6.1.3 DnemeHTHI 6J0Ka HCKPO3AIINUTHI JOJDKHBI OBITH HATPY>KEHBI B COOTBETCTBUH C 7.1, BKIIIOUas
CJly4yad BO3JIHCTBHS HAMPSDKEHUS IEPEMEHHOr0 ToKa co 3HaueHueM U, [Ipu 3aimuTe ot neperpysku ¢
MOMOIIBIO TIPEAOXPAHUTEIIS IIYHTUPYIOIIAE 3JCMEHTHl OJ0Ka JOJKHBI OBITh PACCUUTAHBI Ha
JUINTeNIbHOE TpoTekaHue Toka 1,77, KoHCTpyKius MpenoxpaHHUTeNsl MAOIKHA YJIOBIETBOPATH
TpeboBanusM 7.3. CioCOOHOCTB 3JIEMEHTOB 0JIOKA BBIIEPKUBATH IIEPEXOIHBIE PEKUMBI JJOIDKHA OBITH
nposepeHa B coorBeTcTBUM ¢ 10.12 wiy onpenensTbesi CpaBHEHHEM TOKOBPEMEHHBIX XapaKTEPUCTHK
cpabaThIBaHUS NPEJAOXPAHUTENSI C UMITYJbCHBIMH Pa0OYMMM XapaKTEPHCTHKaMH 3JeMEHTOB. Jlis
Oe3omacHbIX OJOKOB MCKPO3AIIMTHI, M3TOTOBJIEHHBIX KakK OTHAEJIBHOE 3JIEKTPOOOOpYHOBaHHUE,
KOHCTPYKIIUS IOJDKHA COOTBETCTBOBATH 9.2.

8.6.1.4 Tlpm mpuMeHeHWH OJI0OKa HCKPO3AMIUTHI C WIYHTHPYIOIMIMMH DJEMEHTAMH B KadecTBE
HEMOBPEKAAEMOTr0 y3Jia HEOOXOMMO YUUTBIBATH ClIEAYOLIee:

a) KXl M3 JBYX IIYHTHPYIOIIUX JJIEMEHTOB PAacCMATPHUBAIOT IOBPEXKIAEMbIM Ha Pa3MbIKaHHE
ey,

0) BBIXOAHBIM HamNpsOKEHWEM OJIOKA HMCKPO3allUThl CUYUTAIOT HaWOOJbIIee HampsDKeHUE
LIYHTUPYIOILLETO 3JIEMEHTA,

B) MOBPEXACHHE KaXIOr0 IIYHTHPYIOILIErO0 SJIEMEHTa Ha 3aMbIKaHHUE PAcCMaTPUBAIOT KaK OJHO
YUUTBIBAEMOE MTOBPEIKICHHE;

r) kodddumueHt wuckpode3zomnacHocTH 1,5 IOMKEH NPUMEHSATHCS KO BCEM MOBPEXICHHUSM,
HNEepEeYHCIeHHBIM B 5.2 u 5.3;

JT) OJIOKH MCKPO3AIIMUTHI C IIYHTHPYIOMIUMH TUPUCTOPAMH JOJKHBI UCTIBITHIBATHCS B COOTBETCTBUH
¢ 10.3.3.

8.6.2 BJIOKH MCKPO3ALIHUTHI C HIYHTUPYIOLIMMH JIEMEHTAMHU

8.6.2.1 bnox HCKpO3amUTHl C NIYHTHPYIOIIUMH D>JIEMEHTAaMH JOJDKEH TapaHTHPOBaTh, YTO
JNIEKTPUYECKHE MapaMeTphbl OTAEIFHOIO dJIEMEHTa WM TPYIIIbl JJIEMEHTOB B MEPEXOIHBIX PEKUMAX
SIBJISIFOTCSI KOHTPOJIMPYEMBIMH BEJIMYNHAMH, KOTOPbIE HE HAPYIIAIOT HCKPOOE30MaCHOCTH LIEH.

8.6.2.2 Ecnau GJ0K HMCKPO3alIUThl C MIYHTHPYIOIMIMMH D3JIEMEHTaMH MOJKIIOYAIOT K HMCTOYHUKY
MUTaHMS, XapaKTepU3YIOIIEMyCsl TOJNbKO 3HaueHueM U,, OH JOJDKEH aHaJM3MpOBAaThCS Ha
YCTOMUMBOCTh K MEPEXOJHBIM PEXHMMaM B COOTBETCTBHHU C 8.6.1, 3a MCKIIIOYEHHEM CilIydaeB, KOrja



6JIOK HCIIONIB3YIOT:

a) JIs OTpaHWUYCHHS 3HEPTUH pa3psja, BBIICISIONICHCS, HAIpUMeEp, U3 WHIYKTHBHOCTCH WIIH
MBE303ICKTPHUYECKUX YCTPOKICTB;

0) 1T OrpaHUYCHUSI HANIPSHKCHUS YCTPOMCTB, HAPUMEP KOHICHCATOPOB.

8.6.2.3 Jlwompl BBIIPSAMHUTENBHBIX YCTPOHCTB COOTBETCTBYIONIETO HOMHKHANA, COOpaHHBIE TIO
MOCTOBOH CXeMe€, JOJDKHBI pACCMaTPHUBATHCS KaK HEMTOBPEKIACMBIN ITYHTHPYIOIIIHA OJIOK.

8.6.3 BirokM HCKPO3AUTUTHI C OTPAHNYUTEISIMI HATIPSDKCHUS WA TOKA

8.6.3.1 BFnok uckposawumol ¢ 02paAHUYUINENAMU HANPANCEHUS UTU THOKA O0NHCEH 2APAHMUPO8AMb,
Umo K UCKPOOEe30NacHoU yenu NPUKIaobi8aiom HAnpaxXceHue Ui mox 3a0aHH020 YPOBH.

8.6.3.2 brok MCKpO3alMTHl ¢ OTPAHUYUTENSIMA HAMPSOKEHUs JOJHKEH OBITh OOBEKTOM aHaln3a B
MEPEXOJHBIX PEKUMAX, KOrJga OH MOXKCET MNOAKIHYATHECA K HWCTOYHHUKY IMUTAHUA, JII KOTOPOIo
ompeJiesieHa ToIbKO BenuunHa U, B cOOTBETCTBUU C 8.6.1, 32 UCKIIIOUEHHEM CIIy4aeB, KOT/la MUTaHWE
0J10Ka OCYIIIECTBIISIIOT OT:

a) HEMOBPEKIAEMOro TpaHC(HOpMaTOpa, BEITIOJTHEHHOTO B COOTBETCTBHH C 8.1;

0) Oy0Ka UCKPO3AIIUTH HAa AWOMAX (CTAOMIMTPOHAX), BHIIIOJIHEHHOTO B COOTBETCTBUH C Pa3/IelioM
9;

B) OaTapeu, BHIIOJIHEHHOHN B COOTBETCTBUH ¢ 7.4;

T') HEOBPEKIAEMOT0 ITYHTHPYIOUIETO 0JI0OKa 0€30MMacHOCTH B COOTBETCTBHH C 8.6.

8.6.3.3 Bnox uckposawumoel ¢ 02PAHUNUMETSAMU MOKA OOIXNCEH OblMb 00bEeKMoOM aHAIU3A 8
NepexooHblX pexcumax 6 coomeemcmeuu ¢ mpeboganusmu 7.5.1, a e2o numanue OOAHCHO
0CYUecCmenAmsCs MmoabKo Om.:

@) HEnoBpPeNCOUeMo20 MPaHcHoOpMamopa, 6bINOIHEHHO20 CO2NACHO 8.1;

8) bamapeu, 6bINOIHEHHOU CO2NACHO 7.4.

8.7 IlpoBona u coequHeHUs1

[IpoBoma, BKIIOYAs WX MOJCOCAMHEHUS, JOJDKHBI PAacCMATPUBATBCS KaK HEMOBPEKIAcMbIC Ha
pPa3MBbIKaHUE B CICIYIOIIUX CITydasX.

a) [l mpoBOJIOB:

1) ecru 1Ba IPOBOHHKA BKITFOUEHBI TTAPAJLICIIEHO;

2) ecru OTHOXKWIBHEINA TIPOBOJI IMeeT nuameTp He Menee 0,5 MM u cBoOOIHYIO [UIMHY MeHee 50 MM
WIIH HaJIe)KHO 3aKPEIUICH B TOUKE COCIIMHCHUS;

3) ecnu OOMHOYHBIA MHOTOXXWIBHBIM WM THOKHII NMPOBOJ JIGHTOYHOTO THIIA MMEET CEUCHHE HE
menee 0,125 mm? (muamerp 0,4 MM), He mepernGacTcs mpy paboTe U UMeeT IHy MeHee 50 MM win
HAJIC)KHO 3aKPEIUICH B TOUKE COCMHEHUS.

6) /1y IPOBOHUKOB TICYATHBIX TLIAT:

1) ecnu 1Ba MPOBOAHMKA IIUPUHOM HE MeHee | MM BKIIIOUEHBI apajiesbHo;

2) eci OJIMH MPOBOJHHUK MMEET IIUPUHY HEe MeHee 2 MM Wi 1% OT CBOeH JTMHBI, B 3aBUCUMOCTH
OT TOT0, KAaKO€ 3HAYCHUE OOJIBIIIC;

3) ecru KaXKIbIH MPOBOJIHUK BBIITOIHEH U3 MEIM HOMUHAJBFHOHN TOJIIIIMHOW HE MEHee 35 MKM.

B) Jl1st coemmHeHMi (MCKITFOYast ITETICENH, PO3ETKH U KIIEMMBI):

1) ecrut 1Ba coeAMHEHMS MTAPaUICIbHBL,

2) ecny WMeeTcs OAMHOYHOE IasHOE COEAWHEHHWe, B KOTOPOM IPOBOX MPOXOIHUT HYepe3 IUIaTy
(BxiTrOWasi OTBEpPCTHSA 4Yepe3 Hee) M OH M30THYT Iepel MaiKoi, a eciad He HM30THYT, TO 3amasH
MOCPEJICTBOM HCIIONIb30BAaHHSI aBTOMATA, MM IMEET COeANHEHHNE CKPYTKOM, 3amasH TBEPABIM IPUIIOEM
WM TIPUBApEH;

3) eciiu IMeeTCsl OIMHOYHOE OOJITOBOE COCTUHEHUE, KOTOPOE COOTBETCTBYET 6.6.

8.8 Pa3zjgenresibHbIE 3J1€EMEHTBI

8.8.1 Pa3zpmenutesnbHble 3JEMEHTHI, YAOBIETBOPSIOIIME TPEOOBAHUSAM AaHHOTO ITyHKTA, CIIEIyeT
paccMaTpHBaTh KaKk 00CCIICYHBAIONIIE HETIOBPEKIAEMOE Pa3JICIICHUE.

8.8.2 PaznenutenbHbBIC IIEMEHTHI, KPOME TPaHC(HOPMATOPOB U pelie, HAPUMEP ONTPOHBI, JOJDKHBI
paccMaTpuBaThCs KaK OOCCIICYHMBAIONINE HEMOBPEXKIACMBIC pPAa3JCICHUS MEXIY OTACTbHBIMU
HCKPOOE30MaCHBIMHI IETISIMH, €CIIH BEITIOTHAIOTCS CIIEAYIOMINE YCIOBUS:

a) Harpys3Ka 3JeMeHTa COOTBETCTBYET TpeboBaHmsIM 7.1;

0) nJIEMEHT BBIACPKHUBAET HCIBITAHHE Ha 3JICKTPHUUECKYIO MPOYHOCTH cornacHo 6.4.12. Ilpwm
MPOBEACHUHN WCHBITAHWN 3HAYCHHWE HCIBITATeIFHOTO HANPSKEHWS JOJDKHO BBIOMpAThCS B
COOTBETCTBUHU ¢ TpeOoBaHUAMHU 6.4.12 W OBITH HE MEHbBIIE HOMHUHAIBHOTO 3HAYCHUS HANPSKESHUS
W30JIAIIUH Pa3ICIUTEIBHOTO YIEMEHTA.

8.8.3 Ilpu mnpUMEHEHHMH PA3MCIUTECIBHBIX 3JEMEHTOB MEXKAYy HCKPOOE30MacHbIMU U
HUCKpPOOMMAaCHbBIMU  LCISAMU  MYTH YTCUKU W OJCKTPUYCCKUC 3a30pbl AOJDKHBI  YAOBJIETBOPATH
TpeOOBaHUSAM TaONHIIBI 4, 32 HCKITFOYCHUEM BHYTPECHHEW YacTH Pa3eNIMTEIBLHBIX 3JICMEHTOB, €CIIH OHU
UMCIOT TePMETUYHYI0 HEpa30OpHYI0 KOHCTPYKIIMIO, HAIPHMEP ONTPOHOB, IUIS KOTOPHIX 3HAYCHHS,



yKa3zaHHbIE B IyHKTax 5-7 TaOnuuel 4, He mpuMmeHstoT. Harpyska Ha pas3ienuTeNnbHble 3JI€MEHTHI
JIOJDKHA ~ YAOBJIETBOPATh TpeOoBaHusM 7.1. UTOOBI HCKIFOYUTH BO3MOXKHOCTH IEPETPY3KU
Pa3ICTUTENBHBIX 3JCMEHTOB, BBIBOJBI HCKPOOITACHOW IIEMU CIIEAYeT CHAa0XKaTh 3alllUTOW, 3a
UCKJTFOUYCHHUEM CITy4aeB, KOTJa MOXKET OBITh IIOKA3aHO, YTO 1T, IOAKIIFOUYCHHBIC K 3TUM BBIBOIAM, HE
MOTYT TIPUBECTH K TIOBPEXKICHHUIO pa3’EIUTEIBHOTO JJEMEHTa. J3amiuTa OT Meperpy3Ku
pa3’eNUTENbHBIX JJIEMEHTOB CO CTOPOHBI HCKPOOIACHOH IMENH, HAmpuMep, MOXKET JOCTHIaThCs
BKITIOYCHHEM CTaOMIINTPOHA, 3alIUIICHHOTO MPEIOXPAHHUTEIIEM C COOTBETCTBYIOIIUMH HapaMeTpaMu,
CHOoCcOOHOTO TMPEpHIBaTh AMIUINTYIHOE 3HAYCHHWE TOKAa MCTOYHWKA muTaHuA. [Ipm 3TOM TpebGoBaHUS
Tabmumpl 4 K TPEeAOXPaHHUTENI0O W CTAOMINTPOHY HE MpPHUMEHSI0T. HoMuHampHas MOIIHOCTH
CTaOMINTPOHA JOJDKHA OBITH HE MEHEee 3HA4YCeHHWS, MOJy4aeMOro B pe3yibTare yMHOXxeHus 1,7/, Ha
MAaKCUMAJIbHOC€ HAaIpPAXKCHUEC CTa6I/lHI/l3aHl/II/I. KOHCprKIJ,I/lH NpeaoXpaHUTEII WU METOH MOHTAaXa,
HATpUMeEp B JepiKaTelie, MOJDKHBI YIOBICTBOPATh TPEOOBAHUAM M HOpMaM Ha 3JIEKTPOO0OpYI0BaHUE
0011ero Ha3HAYCHYSL.

8.8.4 K myTsaM yTedkH W DJIEKTPHYCCKHM 3a30paM BHYTPH OMNTPOHA, KOTOPHIA COOTBETCTBYET
pasnenam 5-7 DaHHOTO CTaHAApTa, TPEOOBaHW HE NPEABSBISAIOT, NPU YCIOBHH, YTO BHYTPCHHHE
9JIEMEHTHI ONTPOHA B HOPMAIBHOM PEXHME pabOTHl U B CIIydae HEUCIPABHOCTEH B MCKPOOE30MaCHBIX
M MICKPOOTIACHBIX IEsIX Harpy>KeHbl He Oojiee dyeM Ha 2/3 OT MaKCHMAallbHO IOITyCTUMOW MOITHOCTH,
YKa3aHHOM U3rOTOBUTEIIEM.

8.8.5 PasmenuTenbHbie peiie NODKHBI OTBeYaTh TpeOoBaHusiM 6.4.13, a oOMOTKa peie MOJIKHA
obecreunBaTh paccessHue MaKCUMAIIBHOH MOAKIIOYEHHOHN 3JIEKTPUUECKON MOIITHOCTH.

IIpumeuanue - TpeOoBanus 7.1 Ha OOMOTKH peJie HE PacpOCTPAHSFOTCS.

9 Bapbepbl 0€30I1ACHOCTH HA IMOAAX

9.1 O6mme MOJI0KEHUA

9.1.1 Bapwep bezonacnocmu Ha duodax (CMaburumporax) npedcmasisien cooou y3ei 3aKOHYEHHOU
KOHCMPYKYuu, yO0GIeMEOPAIOWUtl  mpedo6anuam HACMOAWe20 CMaHoapma, KOMOPLIL Modicem
U320MaABIUBAMbCA 8 BUOe OMOEIbHO20 2NeKMPOOOOPYOOSAHUs WIU YACMU UCKPOOE30NACHO20 U
CBA3AHH020 21eKmpoobopydosanus. bapbepsl 0€30MACHOCTH CIYXKAaT B KadeCTBE Pa3IeIHUTEIBHBIX
JJIEMEHTOB MEXIY HCKPOOE30MacHBIMH M HMCKPOOMACHBIMU IIETIIMA M COCTOST W3 IIYHTHPYIOIIUX
IU0J0B (CTaOMIMTPOHOB) M TMOCJIEAOBATEIFHO BKIIOUEHHBIX PE3UCTOPOB WM PE3UCTOPOB U
npejoxpaHurelneil. B cooTBeTCTBHU ¢ TpeOOBAaHUSIMH HACTOSIIETO CTaHIapTa Gapbepbl 0E30I1aCHOCTH
JIOJDKHBI MTPONTH KOHTPOJIbHBIE UCbITaHus 1o 11.1.

IMpumeuanune - Cioco6HOCTH Oaphepa 6e30IIaCHOCTH BBIIEP)KUBATH TIOBPEIKICHHUS, BEI3BAHHBIE MIEPEXOAHBIMU
pEeKUMAaMHU, OJDKHA OBITh UCTIBITaHa B COOTBETCTBHHM ¢ 10.12.

9.1.2 bapbepsl 0€30IaCHOCTH, COCTOSIIAE TOJIBKO W3 JBYX AHMOAOB WM JUOJHBIX LENOYEK H
HpUMEHsIeMbIe JJIsl ICKPOOE30acHbIX LeNel YPOBHS id, paCCMaTPUBAIOT B KAYECTBE HEIIOBPEKAAEMBIX
0JIOKOB B COOTBETCTBHH C 8.6, IPH YCIOBHH, YTO JUOABI IPOILIN KOHTPOJIbHBIE HCIbITaHks 1o 11.1.2.

9.1.3 [lns nBYXIUOAHBIX OapbepoB, MCIOJIB3YEMBIX Ul MCKPOOE3OMAacHbIX IIeTiel YpOBHS ig, MpH
NPUMEHEHNH pa3jiesia 5 B pacueT MPUHUMAIOT MOBPEXICHNE TOJIBKO OHOTO INO0/A.

9.2 KoHeTpyKuus

9.2.1 MonTax

KoHCTpyknmss mOMDKHA WCKIIOYaTh BO3MOXKHOCTH HEMPAaBWIBHOTO MOHTaXa, KOTAA TPYIITy
0aprepoB YCTAHABIHMBAIOT BMECTE, HAIPHMEpP, C TOMOIIHI0 ACHMMETPHYHOCTH (POPMBI KpPEIUICHUS
aeMeHTa Oaprepa wiH (M) IBETOBOM MapKUPOBKH.

9.2.2 YcTpoicTBa s 3a3eMIISHUS

JloTIoMTHUTENBHO K JIIOOBIM CPEICTBaM COEAWHEHHS BHYTPEHHEW JIIEKTPUYECKON IeTH C 3emileit
Oapbep J0JDKEH MMETh 10 KpalHell Mepe elle OJHO COCIMHUTENIbHOE YCTPOHCTBO WIIM CHAOXKaThCs
M30JIPOBAHHBIM MPOBOJIOM C TLIOMA/BIO TIONIEPEUHOTO CEUCHHS HEe MeHee 4 MM JUISl 3a3eMJICHHS.

9.2.3 3amuTa KOMIOHEHTOB

Bce anemenTsl 6apbepa 0€3011acCHOCTH AOJDKHBI IIPEACTABISATh CO00I eMHbI Hepa30OpHBIH OJIOK,
3QJUTHII KOMIITAYHJOM B COOTBETCTBHM C 6.4.4 WM BBIIOJHCHHBIA B Hepa30OpHOW 000JI0YKe,
MCKITIOYAIOIIEei BO3MOXKHOCTh PEMOHTA WJTH 3aMEHBI 3JIEMEHTOB €TI0 BHYTPEHHETO MOHTAXA.

10 IIpoBepku U HCIBITAHUS
10.1 UcnbITanusa Ha HCKPOOE30NACHOCTh

10.1.1 OOuIue moI0KEHNS
10.1.1.1 HcmpiTaHust SJEKTPUYECKHX IeMeil Ha HMCKpooOpasyromeM MEXaHW3Me JOJDKHBI



NPOBOJMTCS C LENbIO IOATBEP)KAEHHS, 4YTO OHH HE CIIOCOOHBI BBI3BATH BOCIUIAMEHEHHUS
B3pBIBOONACHOM CMECH B YCIIOBHSX, yKa3aHHBIX B pasjele 5 sl COOTBETCTBYIOIIMX YPOBHEH
MCKPOOE30IacHBIX IIETIeH.

10.1.1.2 DnekTpuueckue LEMU JOKHBI HCHBITBIBATHCS B HOPMAIBHBIX U aBapUHHBIX pPEXHUMax
pabotel, c yderoM Ko3(dduimenTa HCKPOOE30MaCHOCTH, KaK ONHUCAaHO B TIPWIOKEHHH A.
Hckpoobpasyromuii MeXaHW3M JOJDKEH BKJIIOYAThCS B KaKAYI0 TOUYKY HCHBITYEMOW LEeNH, A
KOTOPOIH BO3MOXEH OOpBIB, KOPOTKOE 3aMBIKaHHE WM 3aMbIKaHWE Ha 3eMiro. MckpooOpasyrommit
MEXaHW3M JIOJDKEH OBITh IIOMEINEH BO  B3pBIBHYIO KaMmMepy, 3alojHEHHyK HauOolee
JIETKOBOCIUIAMEHSIEMOM HCIBITATENIFHOM B3PBIBOONACHON CMECHIO IPH KOHICHTPALMAX, YKa3aHHBIX B
10.2, u kanubpoBaThes B coorBeTcTBHM ¢ 10.3.

10.1.1.3 DnexTpuueckyro Ieb MOXHO HE IOJBEpraTb THIIOBOMY HCIBITAHUIO C MPUMEHEHUEM
UCKpOOOpa3ymoIero MeXaHW3Ma, €CIM €€ CTPYKTypa M DJIEKTPUYECKHE IapaMeTpbl J0CTATOYHO
XOpOWIO  OIpEAE]eHbl, a  HCKpPOOEe30HacHOCTh  MOXKHO  OLEHUTh 10  XapaKTepUCTHUKaM
UCKpoOe30macHOCTH Ha pucyHKaxX A.l - A.22 wmu mo Tabmuiam A.1 u A.2 MeToiaMu, ONIMCAaHHBIMH B
HMPUIOKEHUU A.

10.1.1.4 Hzeomosumenem 21eKmpoobOpy00sanus OONHCHbI OblMb YKA3AHbL OONYCKU U3MEHeHUs
HANPANCEHUSL U MOKA 8 Yensx, Om KOMopblX 3a6UCUm UCKpobe30nacHoCmb.

[Ipumeuanue - Llemb, OLEHKa KOTOPOHl MpOBEAEHA C MCIOJIb30BAHHUEM XapaKTEPUCTHK
UCKpPOOE30IIaCHOCTH M TabIHI, MOXKET BBI3BaTh BOCIUIAMEHEHHE IPU HCIBITAHWU C NPUMEHEHHEM
HCKPOOOpa3yIomero ycrpoiictea. UyBCTBUTEIBHOCTh HCKPOOOPA3yIOMIET0 YCTPOHCTBA MEHSETCA, a
XapaKTEePUCTUKU MCKPOOE30MacHOCTH U TaOJHIbl COCTABIEHB HA OCHOBAaHMUHU OOJBIIOTO YHMCIA TAKHUX
ucnbitannii. OLEHKa ¢ MPUMEHEHHEM XapaKTePUCTUK MCKPOOE30IaCHOCTH U TaliuI OoJiee JIOTHYHA U
MMEeT INPEUMYLIECTBO [0 CPAaBHEHUIO C PAa30BBIMH JKCIEPHUMEHTAIBHBIMH  pe3yJbTaTaMHu,
MOJIY4EHHBIMH C TIOMOILBIO HCKPOOOPa3yIOIEero MexaHu3ma.

10.1.2 HUckpooOpasyromuii MEXaHH3M

10.1.2.1 UckpooOpa3yromuii MEXaHU3M JIOJKEH COOTBETCTBOBATH OIMCAHHOMY B MPHIIOKEHUH b,
3a MCKJIIOUCHHEM CITydyaeB, KOTJa B NPWIOXKEHUN b unu 6 3axniouenuu ucnvimamensHot opeanuzayuu
YKa3aHO Ha €ro HENPUTOIHOCTb. B smux cayuasx ciedyem ucnonb3osams 0py2oll UcKpooopazyiouull
Mexanusm, obecneuusarOwull 0OUHAKOBYI0 CO CMAHOAPMHBIM MEXAHUSMOM YY8CMEUMENbHOCYb O/A
yeneii (yenu), Oonyckaemvix K UCNbIMAHUAM HA cmanoapmuom mexarnusme. IIpu 3ToM 000CHOBaHUE
NPUYUHBI  HMCIOJIb30BAaHUS HECTAHIAAPTHOTO MEXAHU3MA U  BO3MOJCHOCMU NONYUEHUS HA HeM
KOPPEKMHbIX Pe3yIbmanos UCHbIMAaHull JTOIDKHBI BKIFOUAThCS B IOSICHUTENBHYIO JOKYMEHTAaLUIo. B
Kayecmee CmaHOapmHbiX, CO2NACHO npunodicenuto b, ucnonv3yiom uckpoobpasyiowue mexanusmol 1-111
munoe.

10.1.2.2 Hcnosib30BaHHE HCKPOOOPA3yOIIEro MeXaHH3Ma i CO3IaHUS KOPOTKUX 3aMBIKaHU,
OOpHIBOB M 3aMBIKaHWH Ha 3€MJII0 CYMTAETCSI HOPMAIbHBIM PEKUMOM pPa0OTHl M SIBIISETCS
HEYYUTHIBAEMBIM ITOBPEKICHHEM:

- Ha CPEJICTBAX COCMHEHMS;

- Ha BHYTPEHHHX COEIMHEHUSIX WM Yepe3 BHYTPEHHUE ITyTH YTECUKH, HJICKTPHUECKUE 3a30Pbl, 4epe3
3aJMBKY KOMIIAYHIOM M 4Yepe3 TBEPAbIC HICKTPOM3OSIIMOHHBIE MaTEpHaNbl, HE OTBEYAIOLINX
TpeOOBaHUSAM TaOIHUIIHI 4.

10.1.2.3 UckpooOpa3yromuii MeXaHH3M He TIPUMEHSIOT JJIS1 HCITBITAHHH:

- 4epe3 HEMOBPEKAAEMbIE Pa3[ElCHUS] WINM TOCIEINOBATENbHO C  HEMOBPEKAAEMBIMU
COEIMHEHUSIMH;

- uepe3 TYTH YTEYKH, OJEKTPUYECKHE 3a30pbl, Yepe3 3aJMBKy KOMIIAyHJOM, TBEp/bIC
IJIEKTPOU3OJISILIMOHHBIE MAaTEPHAIIbl, COOTBETCTBYIOIME TPEOOBAHUSIM TaOJIUIIbI 4;

- BHYTPH CBSI3aHHOT'O 3JIEKTPOOOOPYAOBaHNUS, 32 HCKIIOUSHUEM BBIBOJIOB HCKPOOE30IIaCHOM LIEIIH;

- MEXAy BBIBOJIAMH pa3JeJICHHBIX Ierel, oTBedarommx TpeboBaHusM 6.3.1, Kpome ciydaes,
OIHCAHHEIX B 7.6).

10.2 McnbITaTeIbHbIE B3PLIBOONIACHBIE CMECH

10.2.1 B 3aBHCHMOCTH OT TpyMIBl (TIOATPYIIIEI) HCHBITYEMOTO 3JEKTPOOOOPYIOBAHUS TOJDKHBI
UCTIONB30BAThCSl CIEAYIOINE npedcmasumenshsie (KOHTPOIbHBIE) B3PBIBOOIIACHBIE HCIBITATEIbHBIC
cMecH:

rpymma | 8,0-8,6 % MmeraHa B BO3qyXxe

noarpymmna ITA 5,0-5,5 % npomnaHa B BO3AyXe MOATPYIIIA
noarpynma 1B 7,3-8,3 % stunena B Bozayxe noarpymnma [1C
noxrpymna [IC 19-23 % Bomopona B BO3IyXe

10.2.2 B cnenmanbHBIX CllydasiX, KOTAa 3JICKTPOOOOPYIOBAHUE HCIBITHIBAIOT U MAPKUPYIOT LIS
MPUMEHCHHUS B CPEJIc WHANBUIYAIBHOTO ra3a WM MMapa, OHO JIOJDKHO HCITBITHIBATHECS B HAHOOJICE JICTKO
BOCILIAMEHSIEMOW KOHIIEHTPAIMH TOTO ra3a WK [apa B BO3AYXE (KUCIOpoOe).



Ipumeuanue - B cpede 600opoda ¢ Kuciopodom Hauboiee 1ecKOBOCHIAMEHAEMbIll COCMA8 CMeCu umeem
Mecmo npu cooepaicanuu 34 % 6odopooa.

10.2.3  [ns obecneyeHus: kodpduUHeHTa HUCKPOOE30IACHOCTH MOTYT  HCIOJIBb30BaThCs
AKTHBHU3UPOBAaHHbBIE MCIBITATENbHbIE cMecH. VX cocTaB u dasnenue NOMKHBI cooTBeTcTBOoBaTh 10.4.2
wim tabiuue Al.3.1.

IIpumeuanue - CnenyeT NPUMEHATh Ia3bl YUCTOTOH He MeHee 95 %. BnusAHue u3sMeHeHMH HOpPMalbHBIX
yCIOBUH (3HAYEHWH TEMIIepaTypbl, JAaBICHUS U BIAKHOCTH BO3JyXa BO B3PBIBOONACHOH CMECH) CUUTAIOT
HE3HA4YUTENIbHBIM. JItoOble 3HAUYUTENIbHBIC BIMSHUSA M3MCHEHHH 3THX MAapaMeTPOB CTAHOBATCS OYEBUIHBIMH IIPH
KaTuOpOBKe UCKPOOOPA3yIOIIEro MexaHu3Ma.

10.3 Kann6poBka HCKpooOpa3yoluiero MexaHu3ma

10.3.1 YyBCTBUTEIBHOCTh HCKPOOOPA3YIOIIEro MEXaHn3Ma CIIelyeT MPOBEPSTh N0 Havana KaIou
CepUU HCIBITAHUKA, MPOBOJUMBIX B COOTBETCTBUHM ¢ TpeboBanuem 10.4. J[ist 3TOro cTaHmapTHHIN
HCKpOO6p33yIOH_[I/Iﬁ MEXAaHU3M JOJDKEH BKIIIOYATHCA B KOHTPOJIbHYIO LEIb - LCIb MMOCTOSIHHOTO TOKA C
HanpsbkeHueM 24 B, cozxepikalllyro KaTyIIKy ¢ BO3IYLIHBIM CEPACYHMKOM U MHAYKTUBHOCTBIO 0,09 -
0,1 I'n. Tok B 3TO¥ Henu It HCKPOOOPa3yIOIMX MEXaHU3MOB JIOJDKEH COOTBETCTBOBATH 3HAUCHHUSIM,
YKa3aHHBIM B Tabiuile 7 sl COOTBETCTBYIOIIEH TPyHIBI (ITOATPYIITEI) 3JIeKTpooOopynoBanus. [lpu
WCTIOIF30BaHUN aKTHBH3MPOBAHHOW WCHBITATEIHHOW B3PHIBOOIIACHOW CMECH yKa3aHHBIC B Tabmmie 7
3HAYCHHS TOKOB JICIIAT Ha KO PHUIIMEHT HCKPOOE30IMACHOCTH.

Tab6muna 7. - Tok B KOHTPOJIBHOH TeTTH

I'pynna (moxarpymnma) TOK KOHTPOIBHOM IIETH ISl HCKPOOOPa3yIOIIero MexaHu3Ma, MA
JIEKTPOOOOPYHOBAHUS I Tuna IT u I1I Tunos
I 110-111 147-148
ITA 100-101 133-135
1IB 65-66 87-88
IIC 30-30,5 40-41
Tpumeyanus

1 Tox xoumponbHOU yenu 051 HauboIee Ne2KOBOCHIAMEHIEMO20 COCMABA 8000POOHO-KUCIOPOOHOU CMeCU
pasen 17-17,4 mA.
2 Vkasamvl ycmanoguguiuecs 3Ha4enusi moko8 6 KOHMpOJIbHOU Yenu.

10.3.2 Hckpoobpa3syronmii Mexanm3Mm | tuma gomkeH caenate He meHee 400 m He Gosee 440
000pOTOB JIeprKaTes MPOBOJIOYEK MPH €T0 MOJI0KUTEIHHOM MOSIPHOCTH, U TIPH STOM JIOJKHO OBITH HE
MCHEEC OHOI'O BOCIINIAaMCHCHUA B3pBIBOOHaCHOﬁ CMCCH.

Tpumeyanus

1 Kanubpoexa uckpoodpa3syrowux mexanuzmos I u Il munos nposooumcs ¢ coomeemcmsuu ¢ npuioxcenuem
b.

2 B cnenmanpHBIX Cly4asx, KOTAa 3JIEKTPOOOOPYAOBAHWE HMCHBITHIBAIOT U MApKHUPYIOT Ui HPUMEHEHHS B
cpele MHIAMBHAYAIBHOTO Ta3a WM Tapa, Uil BEIOOpa TOKAa KOHTPOJBHOW IEMM HEOOXOAWMO 3HATH OAWH W3
KJIacCH(MKAIMOHHBIX apaMeTpoB 3TOH B3pbeiBoomacHoi cMecn (BOM3 mim cootHomenne MTB) s Haubonee
JIErKOBOCIJIaMEHsIeMOro ee cocrasa. Eciu 1t 1aHHOM B3pbIBOONIACHOM cMecH u3BecteH bOM3, To cooTHOLIeHHE
MTB omnpenenstor kak oTHomenue bBOM3/BOM3,, rtne BOM3, - MakcuMaibHBIH O€30MACHBIH
9KCIIEPUMEHTANIBHBIN 3a30p JJIs1 METaHOBO3LyILIHOW cMecH, paBHbIH 1,14 mm. 1o U3BECTHOMY I paCCUUTAHHOMY
no BOM3 s3mnauenuio cootHomenuss MTB onpenensioT TOK KOHTPOJBHOW LENM Kak MHPOMU3BEINCHUE TOKa
KOHTPOJIBHOW LIENH [yl METAaHOBO3AYIIHOM cMecu 1 MTDB MHAMBUYyanbHOTO ra3a win napsl.

10.4 UcnbITaHusA ¢ HCNIOIB30BAHNEM HCKPOOOPa3yoIero MexXxaHu3ma

10.4.1 UcnbrTanue nenu

10.4.1.1 JInga ucObpITyeMOW 3IEKTPHYECKON LENH BBIOMPAIOT MapaMeTphl, KOTOPBIE C HaWOOIbIIEeH
BEPOATHOCTBIO CHOCO6HI>I BbI3BATh BOCIIJIAMCHCHHEC B3p]:-IBOOHaCHOl7[ CMECH, C YUCTOM JOIIYyCKOB B
COOTBeTCTBHH C paznesioM 7 1 10% koyebaHHs CETEBOro HAIPSHKEHMSI.

10.4.1.2 HUckpooOpazyrouiuii MEXaHU3M JIOJDKEH BKIIFOUAThCSl B KaXKIYI0 TOYKY MCHBITYEMOW LIEIH,
B KOTOPBIX CUHMTAIOT BO3MOXKHBIM IIOSIBICHHE OOpBIBA WJIM 3aMblKaHHs. VcrblTaHust 1enu JOJDKHBI
MPOBOJIUTBECS B HOPMAJIBHOM pEXHME pPabOTHl, a TAaKKE C YYUTHIBAEMBIMH M HEYyYHTHIBAEMBIMU
MOBPEXICHUSMH B 3aBUCHMOCTH OT YPOBHS HCKPOOE30IaCHOM LIEIH B COOTBETCTBHHU C pa3/iesioM 5, U ¢
MaKCHUMAaIbHBIMH 3HAUEHMSAMH TojacoequaseMoir eMkoctu (Cj) WM WHIYKTHBHOCTH (L), Wi
OTHOWICHWS  WHAYKTUBHOCTH K  compoTtuBieHnto  (LyR;), Ha  KOTOpPBIE  PacCUYATaHO
3EeKTPO0OOpYyIOBAHHE.



10.4.1.3 B kajicoom ucneimamenvHoM pedicume npogoosm He menee 16000 yuumovieaemuix
3AMbIKAHUL U PAZMBIKAHUT Yenu, KOmopble AGIAI0MCs Hauboiee OnacHbIMU 0I5l UCNLIMYeMOU Yenu U
Mozym  Oblmb  peanu308amHbl  OAHHBIM — UCKPOOOpAsylowum  mexanusmom. ILleno  cuumarom
uckpobesonacrou, ecau nocie 16000 3amvlkanuti U pasmblKaHul U 3A0AHHOM KO duyuenme
uckpobesonacnocmi eeposmnocme ocniamenenus ne npesviwaem 107, Ilpu ucneimanusx yeneii
NOCMOSIHHO20 — (BLINPSIMAEHHO20) MOKA — NOJAPHOCMb  UCHOYHUKA —NUMAHUSL HA — KOHMAKMAX
UCKPOOOPA3YIOUe20 MeXaHUIMA QONIIICHA UBMEHIMbCs uepes kadicovle 8000 pazmbikanuil u 3aMbIKAHUL
yenu.

Hpbme'-tal-me - ﬂﬂ}l INIeKMPU1YeCKux uened HEKOmopblX MUnoe KOJU4ecmeo ydumbleaemblx paS’MblKaHMﬁ u
3AMBIKAHUL MOXCEM ObIMb CHUINCEHO UCNbIMAMETIbHOU 0p2aHu3a14ueL7 nociie coomeemcmeyrouieco obocHosanus.

10.4.1.4 Tlpu mpoBeneHUH WCHBITAHWN CIIEAYeT MPUHUMATH MEPHI, 4mobObl MOK 6 UHOYKMUBHbIX
yensx 60 GpeMsi 3AMKHYMO20 COCMOSHUSL KOHMAKMO8 NPUHUMAL YCMAHOGUGUleecs 3HaueHue, d
KOHOeHcamop umen OOCMAMOYHO 6peMeHu O0ai nogmopmuoll 3apaoku. Coomeemcmeyrouue
peromenoayuu 01 CMAaHOAPMHBIX UCKPOOOPA3VIOWUX MEXAHUIMOB NpUusedensl 8 npunodicenuu b.

10.4.1.5 Bo epems npoeedenusi ucnvlmauuii U NOCIe UX 3A8EPUICHUSI HEOOX00UMO NpOGepsimb
npasuibHOCMb — pabomevl  UCKPOOOPA3ylowje20  Mexauusma nymem — e2o  Kawbposku.  Jlis
uckpoobpazyrowezo mexanuzma I muna kanubposxy evinonHswom uepes Kadicovle 1000 obopomos
Oepoicamensi NpoeoaoYex U nocie 3aeeputenus ucnvimanui. Ilpogsepxa npasunvnocmu pabomol
uckpooopazyrowux mexarnuzmog Il u Il munoe O00miCHA OCYWECMEIAMbCL 8 COOMEEMCMEUU C
yrazaunuamu npunodxceruss b. Ecim xanmmOpoBka He cOOTBETCTBYeT TpedoBaHUsAM 10.3, ncpITaHUs Hen
Ha UCKPOOE30MacCHOCTh JOIDKHBI ObITh IPU3HAHBI HEJCHCTBUTEIHHBIMHU.

10.4.1.6 Koauuecmso yuumvi8aemvlX pasmulKaHUli U 3aMbIKAHULL HA 0OUH 0OOpom Oepicames
nposooueKk Oasi UCKpoobpaszylowux mexanuzmos I u Il munoé unu ooun 06pwi6 NpogonoKu Ons
uckpoobpazyroue2o mexanuszma Il muna 6 3agucumocmu om muna UCNbIMYyeMou 1eKmMpULecKoll yenu
npusedero 6 mabnuye 74.

Tabnuya 7A4. - Konuuecmgo yuumuvléaemvlX pPA3MbIKAHUL U 3AMBIKAHUU Ol CIAHOAPMHBIX
UCKPOOOPA3YIOWUX MEXAHUZMOB

Yyumwisaemoe konrunecmeo 3amvikanuii u pasmvikanui 015 UCKPOOOPA3YIOWe20
Tun yenu MexaHuzma
I muna na ooun obopom 1l muna na ooun obopom | Il muna na oour 0bpuvle
depaicamenst NPOBONOUEK deporcamensi HPOBONOUEK NnpPOBONOKU
Omuueckast 0,7 (cm. npumeuanue 1) - -
HUnoyxmuenas 4 Onpeoensiemest no 1
Emkocmuas 4 npunoxceruro b -
Tpumeyanus

1 /Ina uchoimanus, omuueckux yenei mpedyemcs co30anue 1eKmpudeckux paspsaoos npu Maiol cKopocmu
pasmoikanus konmaxmos. Hckpoobpaszyiowuii mexanusm I muna peanusyem maxue paspsobl npu CKONbICEHUU
80bADPAMOBOIL NPOBONIOUKU 800Ib NA3A KAOMUEB020 OucKa. B cpednem, 3a 10 06opomos depoicameinst npo6onoyex
603HUKAEM CeMb MAaKux pasps008. B yenax cokpawjenus eépemenu UCNbIMAHUN OONYCMUMO OMUYECKUe yenu
ucnvimoigams  npu 4000 o06opomos Oepawcamens 6o1bppamosvix nposorouex. Ilpu smom  6epoamHoCcmb
BOChIAMENEHUS 83PbIBOONACHOTL CMeCH He doicHa npeavliant 107,

2 Uckpoobpaszyrowue mexanusmol I u Il munos ne moeym ucnonb3o8amvcs 018 UCNLIMAHUL OMUYECKUX
yenell.

3 Ecau npu ucnvimaHnusax emMKocmHou yenu 6 uckpooopasyrowjux mexanusmax 1 unu Il munos cusama uacmo
npoBoNOYeK, Mo ONid COXPAHEHUs MpebyemMOo20 YUCA UCKPEHUL KOAUYeCmBo 000POmos 0epicameis npo6oioeK
00712cHO ObIMb YBETUUEHO COOMEEMCMEYIOWUM 00PA3OM.

4 Ecnu ucnvimyemas yenv He mModicem Obimb OmHeceHa K yKazaHHomy 6 mabauye 74 muny, mo mpebyemcs
nposederue cneyuanbHo20 paccMompeHus ¢ Yenvio:

- onpedenenus Hauboee ONACHBIX YCIOBUL KOMMYMAYUU UCHBITYeMOll Yenu;

- peuieHus 80NPOCA O BO3MONCHOCHU Peanu3ayul SMux YCIo08Uull NOCPeOCMEoM CIAHOAPMHO20 UTU OPY2020
uckpoobpazyioujezo mexanuzma. Ilpu noaoJICUmensHoM peuwteHul dmo20 80Npoca HeobXo0UuMo 3a0amv pedtcum
[pabomel UCKPOOOpaA3yIoOwWe2o0 Mexanusma, 0becnevusawull noryuerue mpedyemozo Koau4ecmea yuumoleaemoix
UCKpeHUll;

- 6vibopa bOeckamepHo20 Memooa OYeHKU UCKPODEe30NACHOCU UCNbIMYeMoll yenu ¢ 000CHO8aHUeM
B03MOJICHOCIU  NOAYHEHUs Pe3VIbMamos, He CHUICAIOWUX UCKPOOe30naCHOCMb Yenu, eciu ¢ HOMOUWbIO
UCKPOOOPA3YIOU|e20 MEXAHUIMA BLINOTHUMb 00LEKMUBHYIO OYEHKY UCKPOOE30NaACHOCIU Yeny He NPeoCmAagasemcs
BO3MOJICHBIM.

10.4.2 Koaddumment uckpobdbe3onacHOCTH




IMpumeuanue - Llens npuMenenns koddduimenTa HCKpoOe30IacHOCTH - TapaHTUPOBATh, YTO UCIIBITAHUE MM
OLICHKY MCKPOOE30MacCHOCTH HMPOBOAAT I LENH, KOTopast ¢ Ooubllell BEPOATHOCTHIO BBI30BET BOCIUIAMEHEHHE,
YeM IepBHYHAs I1eJb, WJIM 4YTO IIEPBUYHAs LENb MWCIBITBIBACTCS B 0OoJiee JIETKOBOCILUIAMEHSIOIIEHCS
B3PBIBOOIIACHOH CMeCH. B OCHOBHOM HeNb3sl JOOUTBCS TOYHOH aJEKBATHOCTH MEXAY PasHbIMU METOJaMH
HOJIYYeHUS ONPEIEICHHOr0 KO3(D(HIMEHTa HCKPOOE30IaCHOCTH, HO YyKa3aHHbIE HWXKE METOIbI JaloT
TIPUEMIIEMBII BEIOOD.

10.4.2.1 Tlpm yBenmueHun HampsokeHust cetn 10 110 % (c yuerom konebGaHMS CeTH) OT
HOMUHAIIFHOTO 3HAYCHHS WM YCTAaHOBKOH B COOTBETCTBHH C pa3lesioM 7 HalpsDKeHHs OaTtapeit
WUCTOYHUKOB THTaHUA W YCTPOWCTB, OTPAHMYMBAIONINX HAMpsHKCHHWE, Ha MaKCHMalIbHOM YpOBHE,
K03 PHUIHEHT NCKPOOE30NaCHOCTH JOJDKEH OBITh 00eCTieueH OHUM M3 CIEeTYIONNX CIIOCO00B:

1) @I WMHIYKTHBHBIX W OMHYECKMX IIeTlell yMEHBIIAIOT CONPOTHUBICHHE OTPAHUYUTEIHEHOTO
pe3ucTopa il yBEIWYEHHs TOKa MCHBITYEMOW LEeMM B YHUCIO pa3, KparHoe Kod((uuueHTy
uckpobezonacHoctu. Ecnu k03hHUIMEHT HMCKPOOE30ImacHOCTH HE MOXKET OBbITh JOCTHUTHYT TaKUM
CIOCOOOM, TO YBEJIMYHMBAIOT HANPSDKEHNUE;

2) s eMKOCTHBIX IIeTed HalpsDKEHHE HCIBITYEMOW IeNM YBEIHMYUBAIOT B YHCIO Pa3, KPaTHOE
KO3 QHUIUEHTY HCKPOOE30MAaCHOCTH.

[Tpn wcHonb30BaHUM IJISI OLEHKH HCKPOOE30MAcHOCTH JJIEKTPHUYECKHUX Ieneil XapaKTepUCTHK
HUCKPOOE30MacHOCTH WM TaOIUI] TIPHIOKEHUSA A TPUMEHAIOT JTOT K€ METOJ o0OecredeHus
K03 unreHTa nCKpobe30nacHOCTH.

[Mpumeuanue - [ns uckpooOpasyromero Mexanu3ma | Tuna ko3 PpuIrueHT HCKpoOe30MacHOCTH paBeH 1,5, ms
uckpooOpazyroumx Mexann3moB 11 u I1I TumoB koadduireHT nckpoOe30macHOCTH paBeH 2.

10.4.2.2 Ko>hdumumeHT HCKpoOE30MaCHOCTH MOXKET OBITh OOecmedeH 3a CYeT HCIIOJIb30BaHHS
AKTHBU3MPOBAHHBIX B3PHIBOOMACHBIX HCIBITATEILHBIX CMECEH B COOTBETCTBUM ¢ Tabiuiiamu 8 u 8A.
OTKIIOHEHHE COJIEPIKAHKS KOMIIOHEHTOB aKTHBH3UPOBAHHBIX HUCIIBITATEIBHBIX B3PBIBOOMACHBIX CMECeH
OT yKa3aHHbIX B Tabummax 8 u 8A He momxHo npessimath 0,005 o6pemubIx momneit (0,5 %).

Tabmuma 8 - CocTaBel aKTHBU3MPOBAHHBIX — HCIIBITATEIBHBIX  B3PBIBOOIIACHBIX — CMeECEH,
obecrieunBaonx KodpduuueHT wuckpobe3onacHocTH He MeHee 1,5 Ui MCKpooOpasyromero
MexaHusma | tuna

HomunuansHOE COACPIKAHNE KOMIIOHCHTOB B UCIILITATCJIbHBIX CMECAX,
I'pynna oObeMHas noiisi, %
HOATPYIIIa BonopoaHo-Bo3aymHas ¥ BOIOPOIHO- Bonopoano-kucnopoaHas
3NEKTPOOOOPYAOBAHNUS BO3YIIHO-KUCIIOPOJHAS CMECh CMeCh

Bogopox Bozmyx Kucnopon Bomopon Kucnopon

I 52 48 - 85 15

1IA 48 52 - 81 19

11B 38 62 - 75 25

11C 30 53 17 60 40

B cneyuanvnvix ciyuyasx, xoeda 21eKmpoobopyoosanue UCHbIMbIBACMCS U MAPKUPYemcs Oas
npumeHenus 6 cpede UHOUBUOYATLHOZO 2a3d UMW napd, 6vlbop cocmasd aKmusUUpOSBaAHHOU
B000POOHO-KUCIOPOOHOU  CMeCU NpU  UCHONb30BAHUU UCKpOOoOpasylowezo mexanusma 1 muna
ocyujecmensaiom no gpopmyne

4,5
MTB1,345

20e CO; - codepotcanue KUCI0pooa 8 6000POOHO-KUCIOPOOHOU cMec, Yo,

MTB - coomnowienue MUHUMATLHBIX BOCHAAMEHAIOWUX MOKO8 Ol UHOUBUOYALILHO20 2434 UNU
napa, ymenvuwennoe 6 1,5 paza (koagppuyuenm uckpobesonacnocmu Oasi UCKPOOOPA3YIOUe20
mexanuzma I muna).

0, =8+ 4




Tabnuya 8A4

Cocmaeni

AKMUBUUPOBAHHBIX  UCHBIMAMENbHbIX — 63PbIGOONACHBIX — CMecel,
obecneuusarouux Kos@ouyuenm uckpobezonacHocmu we meree 2 0ist UCKPOOOPA3YIOuUX MEXAHUIMOB

11 u 11l munos
HomunanbHOe cojiepKaHue KOMIIOHEHTOB B HCIIBITATEILHBIX CMECSIX,
IR 5 oO0bemMHas 10, %
PYIRA U noOepynna Booopoorno-6030yunas u 600opoono- Booopoono-xucnopoonas
91eKkmpoobopy0osanus
8030YUIHO-KUCTIOPOOHASL CMECh cmech
Booopoo Boz0yx Kucnopoo Booopoo Kucnopoo
I 35 65 - 81 19
114 20 80 - 70 30
1IB 38 62 - 60 40
1iC 30 40 30 50 50

Ipumeuanue - [{nsa nonyueHuss akmuusupo8aHHOU UCNBIMAMENbHOU cMecu, obecneyusarowell Ko3gduyuenm
uckpobeszonacrocmu 2 0ns Haubosee 1ecK08OCNIAMEHAEMO20 COCMABA 86000POOHO-KUCTIOPOOHOU cMecu, cledyem
yeenuuums 0dgleHue 80 63PbIGHON KaMepe HAuboee 1ecKOBOCHIAMEHAEMO20 COCMABA 6000POOHO-KUCIOPOOHOU
cmecu 0o 0,3 MIla. Tox konmponvHou s1ekmpuyeckol yenu evioupaiom ¢ coomsememeuu ¢ 10.3.

s uckpoobpasyrowux mexanuzmog Il u Il munos cocmas akmueu3sUpoOSAHHOU UCHLIMAMENLHOU
AKMUBUSUPOBAHHOU 8000POOHO-KUCIOPOOHOU CMeECU ONpedeisiiom no gopmyne

CO,=8+—— 10 153435, (MTB+0,5)". )
(MTB+0,5)"

20e MTB - coomnouienue MUHUMATbHBIX BOCNIAMEHAIOWUX TMOKO8 051 UHOUBUOYATILHOZ20 2A3a UNU
napa, ymeHvuienHoe 8 06a pasa (Koagduyuenm uckpobezonacHocmu Ol UCKPOOODAZYIOUUX
mexanusmos Il u Il munos).

10.4.3 Ucnprranus

10.4.3.1 O6mue TpedoBaHuUs

HcnbiTaHus ¢ NCMIONIB30BaHUEM HCKPOOOPa3yIOIIEro MeXaHu3Ma JIOJDKHBI IPOBOMTHCS B PEXKUMaX,
MPE/ICTABISIIOIIMX HAUOOJIBIIYIO ONACHOCTb ISl BoCcIlaMeHeHus. Tak, Hanpumep, AJIs IPOCTHIX Lerei,
KOTOPBIM COOTBETCTBYIOT IIPHBEJCHHBIC Ha pUCYHKaX A.l1-A.19 XapaKTepHCTHKN HCKPOOE30MacHOCTH,
HauOosee ONACHBIMU SIBIISIIOTCS MCIBITAaHHS B PEXXHUME KOPOTKOTO 3amblkaHus. J[is Gosee CloKHBIX
LETeH YCIOBUS MOT'YT U3MEHUTHCS, M UCIBITAHUS B PEKUME KOPOTKOTO 3aMBbIKAHUS MOTYT OKa3aThCs
MeHee omacHbIMH. Hampumep, Uis MCTOUYHUKOB IMUTAHUS CTAOWIM3UPOBAHHBIM HAMPSIKCHUEM W C
OTpaHUYCHUEM TOKa HanOOJIee OMACHBIC YCIOBUS OOBIYHO MMEIOT MECTO, KOTJa IMOCJIEIOBATEIEHO C
BBIXOJIOM HCTOYHHMKA THUTAHUS BKIIOYEH PE3UCTOpP, OTPAHHUUYUBAIONIMNA TOK JO MAaKCHMAaJIbHOTO
3HAYEHHSI, KOTOPOE HE BHI3BIBAET CHUIKEHUS HAMIPSIKECHHS.

10.4.3.2 lenu ¢ MHIYKTUBHOCTHIO U €eMKOCTBIO

Ecnu nenb colepXUT eMKOCTh U MHIAYKTHBHOCTb, TO MPU €€ OLCHKE M0 KPHUBBIM PHUCYHKOB A.l-
A.19 MOryT BO3HUKHYTb TPYAHOCTH, T.K. VKA3AHHble KpUGble 6 HENOIHOU Mepe COOMEEmCMEYIon
nPSIMOMY peuleHulo nOCmasienHol 3adayu. VICTIbITaHUST LENH JIOJDKHBI TMPOBOAMTHCS C Y4YETOM
BJIMSIHUSL €MKOCTH M UH{YKTUBHOCTH.

Ipu 3a0annom kos3ghgpuyuenme uckpobesonacnocmu, wanpumep 1,5, ons maxux yeneil nauane 6
1,5 pasza ysemuuusarom Oeticmseyowuil 6 yenu mox. Onpedensiom UHOYKMUSHOCMb, NPU KOMOPOU
VCMAHOGNEHHbINL 6 Yenu MOK CMAHOBUMCS — MUHUMAIbHbIM — GOCNIAMEHSIOWUM  (8bl3bl6aem
gocnaamenenue 83pbleoONacHoll cmecu ¢ eeposmuocmuvio 107°). 3amem 6 1,5 pasa yeenuuusaiom
Oeticmgyiowee 6 yenu Hanpsidcenue, d MoK 8 yenu YCMAaHAGIUSAIOM PABHbIM UCKPODE3ONACHOMY
3HAYeHUI0 0N HAUOEHHOU UHOYKMUGHOCMU U Y8eNUYeHH020 Hanpsicenus. Tlocne amozo npogoosm
ucnvlmanue yenu Ha UcKkpoHe3onacHoCe.

10.4.3.3 3amura, IIyHTUPYIOMAs IETTb Ha KOPOTKOE 3aMBIKAHNE

10.4.3.3.1 Ilpu ucneimauuax maxux yeneu HeoOXOOUMO YOOCMOBEPUMBCS, UMO NeKmpuyecKue
paspsiovl, BO3HUKAIOWUE B0 8PEMsL NEPEXOOH020 NPOYECCA 8 INEKMPULECKOU Yenu npu cpabamvléanuu
WyHmMUpYyIowel 3auumsl, He CnOCOOHbL 8bl36AMb GOCNIAMEHEHUE 63DbIGOONACHOU cmecu. B obwem
cayuae ciedyem ucxooums U3 mozo, 4mo npu 3a0aHHOM NOBPENCOeHUU U HauboLee ONACHBIX YCI0GUSIX
KOMMYmMayuu 21eKmpudeckoll yenu ¢ yuemom Kospguyuenma uckpobe3onacnocmu 3HaueHue SHepeuu,
BLI0CIUBULETICST 68  INEKMPUYECKOM paspsioe, O00JNCHO Obimb MeHblde, uYeM HeobXxo0umMo Ois
socniamenenus 63pvigoonachol cmecu. Cmanoapmmuvle UCKpPOOOpa3yloujue Mexanusmvl 8 obujem
cyuae He npuUcnocobienvl 01 NPOBeOeHUs. UCHBIMANHUL UCKPOOE30NACHOCIU INeKMPUYECKUX Yenel ¢
3auumon, wyHmupylowei yens Ha Kopomkoe 3amvikanue. Kax npasuno, mpedyemcs ucnonvzoganue




OONOTIHUMENbHBIX YCIMPOUCME, YUUMBIBAIOWUX CREYUDUKY NpouUcxoosuyux npoyeccos. B cuyuasx,
K020a UCKpOOOpasylowjuil MexaHusm He Modicem Oblmb UCNOIb308aH 015 NPOGEOeHUs UCHbIMAHULL
Hanpumep NO NPUYUHE €20 UPE36bIYAUHOU  CIONCHOCMU UNU  OpYeUM NPUYUHAM, OYEeHKA
UCKPODOE30NaACHOCMU  DNIEKMPUHECKOU  Yenu Mmodicem Oblmb npogedena HA OCHO8e ONpedeneHus
svl0eUBUIeliCsl 8 DNEeKMPUYECKOM paspade 3Hepeuu ¢ Yu4emom Hauboliee ONACHLIX YCI08UIL.
Onpedenenue @vloenusuielica 6 paspsade Hepeuu Modicem OCYUWeCMBIAMbCs UIMEPUNeNTbHbIMU,
Hanpumep ocyuilozpauueckumMy, Ul paciemHvimMu memodamu. Bo ecex cayuasax mpebyemcs
obocnosanue obecneueHUus UCKPOOE30NACHOCMU JNeKMPUYECKOl yenu Npu npogedeHul maxux
UCnbIMAanuil.

10.4.3.3.2 Ecnu 0na ucnelmauus maxoil yenu UCHOIb3YVIOM UCKPOOOPA3VIOWUL MEeXAHU3M, Mo
HeoOX00uMo:

a) obecneuums peanuzayuio u yuem naubojee OnacHblX INEKMPULECKUX pa3psio0s, OZHUKATOUJUX
NpU KOMMYMAYUY UCHLIMYEMOU DNIEKMPULECKOU Yenu,

6) obecneyums Ko PuYUEeHm UCKPOOE30NACHOCMU JIEKMPUYECKOll Yenu He MeHee, YeM 6 Clyude
UCNONL30BAHUA  CMAHOAPMHO20 — UCKPOOOPA3VIOWe20 MeXanusma npu  UCNLIMAHUAX — NPOCHbIX
NEKMPUYECKUX Yenell.

10.4.3.3.3 Ecau ucnvimanusi maxoil yenu npoBOOsmM HA OCHOBe ONpeOoeileHUs 6blOeIUsULelicsl 8
paspsde sHepauu, mo HeodXooUMo:

a) onpedenumsv 3SHEPIUID INEKMPUUECKO20 pa3pAod, 6bl0eIUBUYIOCa Npu Haubosee ONnAacHbIX
VCAOBUAX KOMMYMAYUU,

0) cpasnumv 3HAYeHUe BvlOEIUBWIECS 8 paspide dHepauu  CO  3HAYeHueM  IHepeul,
obecneuusarouum HeobXxooumblll Kod3pguyuenm uckpobesonacHocmu,

8) Npu pacuemHol U INEKMPOUSMEPUMENbHOU OYeHKe UCKPODE30NACHOCIU INeKMPUYECKOU Yenu 6
Kayecmee UCKPOOE30NACHbIX 3HAYEHUL SHepeuu Mo2ym Obimb UCHOIb3068AHbI, HANPUMED, 3HAYEHUs.
oHepeull, npusedennvle Ha pucynkax A.20-A.22, ymeHvuienHvle 6 uHUCIO pa3, HeoOXOOuMoe Ons
obecneuenuss mpebyemozo kodgduyuenma uckpodesonacnocmu. Ilpu ucnonrb306anuu Xapakmepucmux
uckpobesonachocmu Ha pucynkax A.20-A.22 eviderusuyrocsi 6 paspsioe SHepeuio HeoOXo0uMo
onpeodenams 3a 8blYemoM Nomepb SHep2uU 8 00AACMU KAMOOH020 NAOeHUs HANpsdceHus paspsaoa. B
YACMHOCMU, YPOBEHb  BOCHIAMEHAIOWUX dHepeul, npugedenHvlli Ha pucyHkax A.20-A.22,
coomeemcmayem YposHI0 80CNIAMeHAWel SHepeul 0 UCKpoobpasyoue2o mexanuzma I muna npu
socniamenenuu ¢ geposmuocmoio 107 63pbl60ONACHO  CMecu  dNeKmpuyeckuMy  paspaoamu,
BO3HUKAIOWUMU NPU KOMMYMAYUU NPOCMBIX OMUYECKUX U UHOYKMUBHBIX yenell.

10.4.4 Pe3ynbTaThl UCTIBITAHUN

[Tpu mr000M HCHBITATENFHOM pexuMe ¢ KoddduiueHToM nuckpobesonacHocTu He MeHee 1,5 (2)
BEPOATHOCTH BOCIIAMEHEHHSI B3PBIBOOMACHOH CMecH 0/IKHa ObiTh He Goee 107,

10.5 TemnepaTypHble HCIBITAHUA

10.5.1 Bce panHble 1O TemIlepaTypaMm JOJDKHBI 0a3MpoBaThCs HA OTAIOHHOW TeMIeparype
oKkpy>xatonie cpezpsl, paBHoi 40 °C, uaum Ha MaKkCHMAaJbHOM TeMIlEpaType OKpY)Karolled cpemsl,
0003HAUEHHOW B MapKUPOBKE 3JIEKTpooOopynoBaHus. McmplTaHus, 0a3upyromiyecss Ha 3TaTOHHOU
TeMIepaType, MOXHO MPOBOJUTH MpH JHOO0H Temmeparype okpyxarwmieil cpenst or 20 °C 1o
STAJOHHOM TemrepaTypbl. Pa3HOCTH MeXIy TeMIepaTypoil OKpysKaromled cpelpl, IpH KOTOPOM
MPOBOIAT WCHBITAHUS, W OJTAJIOHHOH TeMIIepaTypod HeoOXoOuMo TPHUOABHTH K HU3MEPEHHOM
TeMIepaType, €CIH TOJBKO DJIEMEHT HEe HMeeT HEIHMHEHHBIE TeMIepaTypHbIE XapaKTepUCTHKH,
HampuMmep Oatapen. Ecin mpeBbIlIeHHE TeMIlepaTypsl H3MEPSIOT TMPH JTAIOHHOM TeMIieparype
OKpY)XaloIeW cpenasl, TO NPU OINpPEIeIICHHH TEMIEepaTypHOro Kiacca CJIeIyeT HCIOIb30BaTh
MOJTyYeHHOE 3HAYCHUE.

10.5.2 Temneparypy MOXHO U3MEpSITh JOOBIM CIOCOOOM. VI3MepHTeNbHbIIl 3JIeMEHT HE JOJDKESH
3HAYUTEIBHO CHIDKATh HM3MEpAEMYyl0 TeMmieparypy. JlOmyCTUMBIM SIBISETCS CIEAYIOUMH METOx
M3MEpEHNs MIPEBBILICHUs TeMIIEpaTypbl 0OMOTOK:

- U3MEPSIIOT COIIPOTUBIIEHHE OOMOTKH M PETHCTPUPYIOT TEMIIEPATyPy OKpPYIKaroLIel Cpelibl;

- TPUKJIAJBIBAIOT HCIBITATENBHBI TOK WIM TOKH, W3MEPSIOT MaKCHMaJbHOE COIPOTHBIICHHE
O0OMOTKH M PETUCTPUPYIOT TEMIIEPATypy OKPY>KaIOIIEH Cpebl PU U3MEPEHHSX;

- PacCUMTHIBAIOT NPEBBIICHNE TEMITEpaTyphI 0 cieaytomeii hopmyie

T=2 (kvt)-(k+1,), ©
r

rae 7T - npeBbllIeHHE TeMuepartypsl, K;

7 - COIIPOTHBIIEHHE OOMOTKH TIPH TEMIIEpaType OKpyXKarome cpenst ¢, Om;

R - MaxkcuMmanbHOE CONPOTHUBIEHHE OOMOTKH IIOCIE NPHUIOKEHHS UCIBITATEIbHOTO TOKA B KOHILIE
ucneiTanuii, OMm;



t - TeMIIepaTypa OKpy:Karoliei cpeasl Ipu u3MepeHusx r, °C;

t, - TEMIepaTypa OKpyKarollel cpeasl Ipu usmepeHusx R, °C;

k - BenuuuHa, oOpaTHas TeMIlepaTypHOMY Ko3(QQuIMeHTy compoTuBieHus oomorku mpu 0°C,
KOTOpas, HanpuMep, i Meau pasHa 234,5 K.

10.6 UcnbiTanue 31eKTPUYECKOI MPOYHOCTH U30JISILHHA

UcnpiTanuss JOOMKHBI TPOBOIUTHCS TEPEMEHHBIM HANpPsDKEHHEM CHHYCOMITAIBHOW — (POpMEI
4acTOTOH oT 48 1o 62 'l WM HanpspKEHHEM ITOCTOSTHHOTO TOKA, HMEIOIINM ITyJIECAInio He BhIIe 3%
W 3HaueHue, paBHOE 1,4 yKa3aHHOTO 3HAYCHHS HATPSHKEHUS IIEPEMEHHOTO TOKa.

VIcTOYHMK MUTAaHUS JOJDKEH UMETh MOIIHOCTb, JOCTaTOYHYIO ISl TOIIEPKAHNUS UCTIBITATEIEHOTO
HATPSDKEHUS C YIETOM JIF000T0 BOSHUKAOIIETO TOKA YTCUKH.

HanpsoxeHne 10KHO yBETMUMBATHCS MTOCTENEHHO 10 YKa3aHHOTO 3Ha4eHHUs 3a Bpems He MeHee 10
C, a 3aTeM MOJJIEP’)KUBATHCA HEM3MEHHBIM B TeueHe He MeHee 60 c.

[IpunoxeHHOE HANPSHKCHUE JOJDKHO OCTaBaThCsA MOCTOSHHBIM B TCUCHHWE UCIBITAHWN, a TOK HE
JIOJDKEH MPEBBINIATh 3P PEKTUBHOTO 3HAYCHUS 5 MA.

10.7 UcnpITaHne MaJIbIX 3J1eMEeHTOB Ha BOCIJIaMeHEeHHe B3PbIBOONACHBIX cMeceil

10.7.1 VcmpiTaHus MalbIX 3IIEMEHTOB, BBITOJHEHHBIE 110 MPHUBEICHHOMY HIDKE METOMY, MOJDKHBI
MOATBEPANTh, YTO MaJlble JEMEHTHl HE MOTYT SIBUTHCS HMPUYMHOW BOCIDIAMEHEHHS B3PBIBOOIIACHOM
cMecn B cooTBeTcTBUH ¢ 6.2.4. [losBieHWEe «XOJOZHOTO IUIAMEHM» pAcCMaTPUBAIOT Kak
BocmiameHeHne. OHO MOXeT (PUKCHPOBAThCA BU3YalbHO WM W3MEPEHHEM TeMIepaTypbl, HalpuMmep,
TEpMOIIapoi.

10.7.2 Manble 37€MEHTHl HODKHBI OBITh HCIBITAaHBI B HOPMAJIBHOM pEXHME M YCIOBHUAX
MOBPEXJCHUN B COOTBETCTBHHU C Pa3JIeJIOM 5, IPH KOTOPBIX BO3HUKAET MaKCUMaJlbHasl TeMIepaTypa Ha
TIOBEPXHOCTH, YMO COOMEEMCMBYem 6bl0eICHUI0 MAKCUMATbHOU MOWHOCMU HA UCHbINYEMOM MATOM
anemenme. VicipiTaHuss HEOOXOAMMO TPOJOIDKATH JI0 TEX MOp, NOKa HEe OyAeT NOCTHTHYTO TEIUIOBOE
paBHOBECHE MEXKIy HCIBITYEMBIM MallbiM 3JCMEHTOM U OKPYKAIOIIMMH YacTAMH WIH IOKa
TEeMIepaTypa HCIBITYEMOTO MAJIOTO DJIEMCHTa HE HAYHET CHMKATHCSA. ECIU MOBpEXICHHE Maoro
JJIEMEHTA BBI3BIBACT CHUKCHUE TEMIICPATYPhl, HCIBITAHUS OJDKHBI OBITH TOBTOPEHHI IATH pa3 C
WCTIOJIB30BaHUEM TISTH IOTIONHUTEIBHBIX 00pasnoB. Ecii B HOpMaIbHOM WM aBapUHOM PEKUMAX
paboTHI B COOTBETCTBUU C pa3fesioM 5 Temreparypa 0ojee 4eM OJHOTO Majioro dJIeMEHTa IPEeBhIIIaeT
TEMIEpaTYPHBIH KJacC 3JIEKTPOOOOPYAOBAHUS, HCIIBITAHUS MOJDKHBI OBITH TPOBEICHBI CO BCEMHU
TaKUMHU MaJBIMH 3JIEMEHTaMH NPH MaKCUMAJbHBIX 3HAYCHUAX TEMIIEPATYPHI UIU 8blOEIAEMOU HA HUX
MowHoCmU.

10.7.3 UcnbiTyemMblii Masblii 3JIEMEHT MOXET MOHTHUPOBAaThCS B OOOpPYIOBaHHHM, KakK 3TO
NpPEeyCMOTPEHO, TPH 3TOM CleIyeT NPHHSATh Mepbl, YTOOBI UCIBITATENbHAs B3pPBIBOONACHAs CMECh
ObUTa B KOHTAaKTE C MajbIM JIeMEHTOM. JomyckaeTcs NMpoBelCHHE HUCIBITAHUNH Ha MOJAETH, KOTopas
rapaHTHPYET OOBEKTUBHBIC Pe3yIbTaThl. MOJCTUpOBaHUE JOJDKHO YUUTHIBATH BIHSHUS IPYTHX YacTel
000pyIOBaHUS, HAXOIAIMIMXCS BOJHM3H HCIBITYEMOTO MaJlorO JJIEMEHTa, KOTOPBIC OKAa3bIBAIOT
BO3JCHUCTBUE HAa TEMIIEpaTypy CMECH U CKOPOCTb €€ MOTOKAa OKOJO Majloro 3JIEMEHTa B pe3yjbTaTe
BEHTHIJISIINH U TETUIOBHIX 3(P()EKTOB.

10.7.4 KoapPumment uckpodezonacaoctu, Tpedyemsrii [OCT P 51330.0, MmoxxeT obecnieunBaThCs:

- TIOBBIIICHUEM TEMIIEPATyphl OKpPYKAIOMIEW CpeAbl, MpH KOTOPOW MPOBOISAT HWCHBITAHUA, 00
SHAYEeHUl, ONPeoeIsieMbIX PazmMepami Maio2o iemMenma,

- TIOBBIIIICHUEM TEMIIEPATYPHI (8bl0eneMol MOUHOCML) UCTIBITYEMOTO MaJIOTO IEMEHTa U JPYTUX
CMEXHBIX TIOBEPXHOCTEH Ha TpedyemMoe 3HaueHHE, €CIIH 3TO BO3MOXKHO;

- UCNONb308AHUEM AKMUBUZUPOBAHHOU UCNLIMAMENbHOU CMeCU, COCMAg KOMOPOU 3asucum om
PA3Mepo8 UCNBIIMYEeMO020 MANI020 NeMeHmda.

10.7.5 BbI0Op MOAXOJSIINX HCIBITATEIBHBIX B3PBIBOOMACHBIX CMECEH MPOBOIAT 1O YCMOTPCHHIO
UCTIBITATEIEHOW OPTaHU3aIlIH.

10.7.6 Ecnu BO BpeMsi UCHBITAHUN HE MPOUCXOIUT BOCIUIAMEHEHHMS, HAJIM4YME B3PHIBOONACHON
CMECH KOHTPOJIHMPYIOT, MTOKUTAHUEM OT APYTHX UCTOYHHKOB.

10.8 Onpenenenue napaMeTpoB NPOU3BOJILHBIX 3JIEMEHTOB MUTAHUS

[MapameTpsr 31eMeHTOB (OaTapeil) ONpENeNsIOT Ha JECATH HOBBIX, ITONHOCTBIO 3apsDKEHHBIX
obOpasmax. OmnpeneneHne mNapaMeTpoB HODKHO MPOBOAUTHECA TIPUM YKa3aHHOW MaKCHUMAaJIbHOM
TeMIepaType OKpY)Kalollel Cpeabl WM JOJDKHO OBITH OTHECEHO K 3TOW TemmepaType, Hampumep 40
°C. Ilpm HEOOXOAMMOCTH, HapaMeTphl YyBCTBHTEIBHBIX K TEMIIEpaType 3JEMEHTOB M Oarapei,
HarpuMep HHUKEJIb-KaJIMUEBBIX, NOJDKHBI ONpENeNsThCs NpU Oojee HHU3KHX TeMIIeparypax, 4ToObI
YCIIOBUSL MCHBITaHMH ObutM HauOosiee HeOnarompusTHble. B KauecTBe IpPEACTaBUTENbHBIX IS
JJIEMEHTa NPUHHUMAIOT HamOoJiee HEOJIArONpHUsATHBIE 3HAUSHUsS I1apaMeTpoB, MOJYyYEHHBIE IIpH
UCTIBITAHUAX JIECSITA 00Pa3IoB.

10.9 MicnibiTaHusi 3J1eMEHTOB U OaTapei



10.9.1 O6ume TpeboBanus

10.9.1.1 [lo npoBeneHust JIOOBIX UCIBITAHUN TIepe3apskaeMble JIEMEHTHl WK 0aTapen HyKHO He
MEHee JBYX pa3 IOJHOCTBIO 3apsiauTh W paspsiauth. llpum BTOpoi M, ecam 3TO moTpedyercs,
MOCJIEAYIONINX Pa3psiIkaX HEOOXOUMO YOeTUTHCS, YTO EMKOCTh dJIeMEHTa WM OaTapen HaXOJUTCs B
Ipesenax XapaKTePUCTHK, YKa3aHHBIX M3TOTOBHTENEM, YTO TapaHTHPYET IPOBEICHHE HCIIBITAaHWH Ha
MIOJTHOCTBIO 3apsDKEHHOM 3JIEMEHTE Wi OaTapee.

10.9.1.2 Ecnu mipy UCTIBITAHUSX HEOOXOAWMO OCYIIECTBISATH KOPOTKOE 3aMBIKAHHE dJIEMEHTa HIIH
Oatapeu, TO COOCTBEHHOE COMPOTHUBIICHUE TIEPEMBIUKH (3aKOPAYHUBAOIIETO AIEMEHTa) T0JDKHO OBITH HE
6osiee 3 MOM, WIN MaAEHUE HANPSHKCHUS HA 3aKUMaxX MOJKIIOYEHHOM MEPEeMbIUKH JIOJDKHO OBITh HE
6onee 200 mB, m6o we Oomee 15% ot DC snementa mam Oatapen. KopoTkoe 3ambikanue
HEOOXO0AMMO OCYIIECTBIISITh MAKCUMAJIBHO OJIM3KO OT 3a)KMMOB JJIEMEHTA WITH OarapeH.

10.9.2 VcnbITaHus 3I€MEHTOB U 6aTapeil Ha yTeuKy 3JIEeKTPOIUTa

10.9.2.1 HcmbiTyemble 00pa3ubl ODKHBI OBITH MOMEIIEHBl Ha KyCOK NPOMOKATeJIbHON Oymaru
TakuM 00pa3oM, 4TOOBI COEIMHEHHs Kopllyca ObUIM OPHEHTHPOBAaHBI HauOoJee ONAacHBIM, C TOYKH
3pEHHUS YTEUKH JIEKTPOJINTA, 00pa30M WIIM YCTAHOBJIEHBI B COOTBETCTBUH C YKAa3aHHSIMU M3TOTOBUTEIIS
YCTpOMCTBA.

JecsaTh 00pa3IoB AOHKHBI OBITH TOJIBEPTHYTHI CIIEIYIOIINM, HAHOO0JIee KECTKIM HUCTIBITAaHUSIM:

a) KOPOTKOMY 3aMBIKaHHMIO /10 TIOJTHOW Pa3psAIKH JIEMEHTa Wi OaTapew;

6) IIPOIYCKaHNUIO BXOJHOTO WJIN 3apsIAHOTO TOKOB B IIPEIEIaX, PEKOMEH/IOBAHHBIX H3TOTOBUTETIEM;

B) 3apsady Oarapenm B COOTBETCTBHM C HWHCTPYKIMEH W3TOTOBUTENS C OAHUM IIOJHOCTBIO
pa3psHKEHHBIM HITH TTOBPEXKICHHBIM TIEPETIOII0COBKOM 3IEMEHTOM.

[IpuBenCHHBIC BBINIC PEXKHUMBI KCIBITAHUN BKJIIOYAIOT JIOOYIO MEPEroJIIOCOBKY MpH 3apsiKe,
HMMEIOIIYI0 MECTO B CIy4asiX, OTOBOPEHHBIX B 5.2 1 5.3. OHM HCKIIIOYAIOT MCIOJIb30BAHUE BHEIIHETO
3apsTHOTO YCTPOWCTBA C 3apsiiHBIMM XapaKTEPUCTHKAMH, IPEBBIIIAIONIMMU PEKOMEH/I0BaHHbIC
M3rOTOBHUTEIIEM DIIEMEHTA WIIH Oarapew.

10.9.2.2 Tlo OKOHYaHMHM HMCHBITAHUH HAa IPOMOKATEIBHOM OymMare WM BHEMIHMX MOBEPXHOCTSIX
UCIIBITYEeMBIX 00pa3LoB ITOCIe NX OXJIAXKICHUS HE JJOJDKHO OBITh BUAMMBIX CIIENOB 3JeKkTposuTa. Ecin
UCTIBITBIBAINCH 3QJIUTHIE KOMIIAYHIOM OJJIEMEHTBl WIM Oaraped, TO HX IPOBEpKa MO OKOHYAHHH
WCTIBITAaHWH HE JOJDKHA BBISIBUTH MOBPEXKICHUS, KOTOPBIE MOTIHM OBl HAapyIIUTh COOTBETCTBHE
TpeboBaHusM 7.4.9.

10.9.3 BocmuiamMeHeHne BCIEACTBHE HCKPHI U MPEBBIMICHUS TEMIIEPATyphl TIOBEPXHOCTH 3JIEMEHTOB
u Oarapeit

10.9.3.1 Ecnu Garapesi COCTOMT M3 HECKOJBKHX OTIENBHBIX 3JEMEHTOB WIIM Oarapeil MEHbILIEero
pa3mepa, OObEIMHEHHBIX B 3aKOHUEHHYI0 KOHCTPYKIIHMIO C cOOI0IeHueM TpeOOBaHHH K Pa3JelICHUIO 1
JIpYTHX TpeOOBaHMH JTAHHOTO CTAaHIApPTa, TO MPH NMPOBEJICHUH WCIBITAHUN KaXKAbIH dJIEMEHT Oarapeu
JOJDKEH pPaccMaTpUBaThCS KaK OTAEIBHBIA 3JIEMEHT. VICKIIOYEHHE COCTABISIIOT — CIIEHHAIBHO
CKOHCTPYHpOBaHHbIE OaTapeu, Ize MOXET OBITh I0Ka3aHa HEBO3MOKHOCTH KOPOTKOTO 3aMBIKAHMS
MEXAy OJJIEMEHTaMH, a HOBPEXICHHE JII000ro 3JIeMEHTa JOJDKHO pPacCMaTPUBATHCS KaK OJHO
MOBpEXJICHNE. B HE MONHOCTHIO M30JIMPOBAHHON Oarapee CUMTAIOT BO3MOKHBIM IIOBPEXICHHE Ha
KOPOTKOE 3aMbIKaHNE MEXXY €€ BHEIIHUMHU BBIBOJAMHU.

10.9.3.2 Dnementsl u Oarapen, oTBedaromme TpeOoBaHWAM 7.4.9, HOKHBI HCIBITHIBATHCS H
OLIEHUBATHCS CICIYIOMINM 00pa3oM.

a) OLeHKy WM UCTIBITaHHUS Ha BOCITIAMEHEHHE MCKPOH ClelyeT MPOBOAUTH HA BHEIIHHX BBIBOJAX
aneMeHTa unu Oatapen. Eciam mocienoBaTenbHO € 3JIEMEHTOM MM OaTapeeidl  BKIIIOYEHO
TOKOOTPaHUYUTEIBHOE YCTPOMCTBO M MX COEIUHEHHE OTBEYaeT TpeOOoBaHUSAM 6.7, MCHBITAHUS HIIH
OLIEHKA JIOJKHBI IPOBOJIUTCS C YYETOM ATOTO YCTPONCTBA.

Ecnu BHYTPCHHEC CONPOTHUBJIICHUE DJICMCHTA WU 6aTape1/1 JOJIDKHO OBITH BKJIIOYEHO B OLICHKY
MCKpOOE30IaCHOCTH, MHHHMAJIBHOE 3HAUYEHHE JTOr0 CONPOTHUBIEHHUS JOJDKHO OBITH COOOIIEHO
UCIIBITATENbHON OpraHu3aii. Eciau M3roToBUTENb HE MOXET NOATBEPIAWTh MHUHUMAJIBHOE 3HAUYECHHE
BHYTPEHHET'0 CONPOTHUBIICHHUS, UCTIBITATENIbHAST OPTraHNU3alMs O0JDKHA MCIIOIb30BaTh Ul OIpEIeIICHHs
BHYTPEHHETO CONPOTHBIICHUS HanOosiee HEOIAronpusITHOE 3HAUEHHE TOKA KOPOTKOTO 3aMBIKAaHHS U3
pe3ynpTaToB HcmbiTaHui 10 00pa3moB AieMEHTOB WM Oarapeil, MPHHSAB [UIA  ONpEACICHUS
BHYTPEHHETO CONPOTHUBIICHUS MaKCUMAallbHOE 3HAYEHUE HAIPSKEHHS XOJIO0CTOr0 X0Ja B COOTBETCTBUU
c7.4.3.

6) MakcumainpHasi TeMIIepaTypa MOBEPXHOCTH TOJDKHA ONPEASIIThCS CleayronmM obpazom. Bee
BHEIIHME 10 OTHOIICHHIO K DJIEMEHTY MM OaTapee TOKOOIDaHUYHUTENIbHBIE YCTPOWCTBA ClEAyeT
3aMKHYTb. J[1000i1 BHELIHUIT KOXKYX (OyMasKHBIH, METaUTMUECKUH WX T.11.), HE COCTaBIISIOIINI 4acTh
caMmoii 00O0JIOYKHM »3JIEMEHTa, NPU HCIBITAHUSIX JOJDKEH OBbITh yJajeH. B kadecTBe 3HaueHMs
TEMIIEpaTypbl NMPUHUMAIOT MaKCUMalbHOE 3HAau€HHE, M3MEPEHHOE HA BHEUIHEH O0O0JIOUKE KaKZoTo
aneMeHTa WiM Oartapen. McnblTaHne NPOBOAAT Kak C BHYTPEHHHMH TOKOOTPAHHUYHUTEIEHBIMU



yCTpO#CTBaMH, TaKk W MPH MX 3aKopaunBaHuu, Ha 10 anemeHTax wim Oarapesx B KaxaoM ciydae. OT
W3TOTOBHUTENS AJIEMEHTAa WM Oaraped JOJDKHBI OBITh TOJy4deHbl 10 00pas3noB ¢ 3aKOpOYCHHBIMU
BHYTPEHHUMHU TOKOOTPAHUYUTENILHBIMU YCTPOMCTBAMU BMECTE CO CHELUATbHBIMU MHCTPYKLUUSAMU WIIN
MPEIOCTePEKEHUSIMH, HEOOXOTUMBIMHE JUTS UX 0€30MaCHOTO UCIOIh30BAHUS U UCTIBITAHUS.

IMpumeuanue - IIpu ompeneneHNH TeMIEPaTypbl HOBEPXHOCTH OaTapen He MPHHMUMAIOT BO BHUMAHUE BIIMSHHE
BCTPOCHHBIX 3alIUTHBIX YCTPOUCTB, HapuMep npepoxpanuteneii wm PTC-conpoTuBieHnii, Tak Kak OI[EHHBACTCS
BO3MO>KHOCTb BHYTPEHHETO ITOBPEXICHNS, HAIIPHIMEP HapyIICHHE pa3eIeHHs.

10.10. Mexannvyeckue UCILITAHUS

10.10.1 3anuBoYHBINA KOMIAYH]

10.10.1.1 IlepneHauKynasipHO MOBEPXHOCTH KOMIIAyHIA C IOMOIIBI0 METaJJIMUYECKOrO CTEpIXKHS
IUaMeTpoM 6 MM C TJIaIKUM IDIOCKAM KOHIIOM B TedeHne 10 ¢ momxHa ObITh mpmitoskeHa cmia 30 H. B
pe3ysbTaTe HCHBITAHUS HE MOJDKHBI HAaONIOAAThCS MOBPEXKICHUS, OCTAaTodHas JedopManus HIH
nepeMeIieHns KoMmayHza 6osee yeM Ha | MM.

10.10.1.2 Ecnu xommayHa uMeeT cBOOOIHYIO HMOBEPXHOCTh, TO HEOOXOIUMO TapaHTHPOBATH, UTO
OH SIBIIIETCS] IPOYHBIM, HO HE XpyNKHUM. [I0BEpXHOCTh KOMMAyH/a AOJKHA MTOJBEPTaThCs OAHOMY U3
CIEIYIOUINX WCIBITaHUH, mpoBomuMoMy mpu Temmeparype (20£10) °C ¢ wucmoiap30BaHHEM
UCTIBITaTeIbHOT0 000pynoBaHus, onucanHoro B mpuiokenun D 'OCT P 51330.0:

a) Juist Tpynmel | Tam, Tie JIUTOW KOMIayH][ 00pa3yeT 4acTh BHEIIHEH OOOJIOYKH U HCIOJIB3YeTCs
JUISl ICKJTFOUEHUS! IOCTYIa B3PBIBOOIIACHOM Cpelibl, IOJKHA UCTIONb30BaThes aHeprus yaapa 20 JIx;

0) BO BCeX OCTAJIbHBIX CIIy4asX JOJDKHA MCIOJIb30BAaThCS dHEprus yaapa 2 Jx.

KomrayHn He JODKEH HWMETh IOBPEXICHWH M OCTaToO4YHbIX aedopmarmid. JlomyckaroTes
HE3HAYNUTEIIbHBIE TPEIHHBL.

10.10.2 ITeperopoaku

[leperopoaxu noykHBl BblaepkuBath ycunue 30 H, npuioxeHHOE HCHBITATENbHBIM CTEPKHEM
JraMeTpoM 6 MM. Y crilne JOJDKHO TPHUKIIAABIBATHCS IPUMEPHO 10 LICHTPY MEPErOpOIKH B TEUCHHE HE
meHee 10 c. He momkHO OBITH AedopMamuu meperopogkd, KOTOpas Moria OBl HapyIIUTh €€
LEJIOCTHOCTh ¥ IPUTOJHOCTB JUIS TIOCIIEYIOIIET0 UCIIOIb30BAHUS.

10.11 UcnbITaHud 3JIEKTPOOOOPYAOBAHNS, COAEPAKAILEr0 Mbe303JIeKTPHYEeCKHe YCTPOiicTBa

10.11.1 V3mMepsIOT €MKOCTh YCTPOWCTBA M HANPSHKEHHE, BOSHUKAIONIEE B HEM, KOTAA JOCTYITHYIO
NpU SKCIUTyaTallid 4YacTh OOOPYNOBAaHUs HCIBITHIBAIOT YJapOM B COOTBETCTBHU C IapaMeTpamw,
npuBeacHHBIMU B Tpade «Boicokas» tadbmuist 4 TOCT P 51330.0 npu (20+£10) °C ¢ ucmnoas30BaHHEM
ucnelTarenbHoro obopynosanus no npuioxenuto D TOCT P 51330.0. [Ipuaumaetcst Goinee BbICOKOE
3Ha4YEHHEe HAINPSHKEHUsI U3 IByX MCIBITAHUI Ha OJJHOM 00pasIie.

10.11.2  Ecim  snekTpooOOpyIOBaHUE,  COJIEpIKAIlee  IHhE30RJICKTPUYSCKOE  YCTPOMCTBO,
NPEJIOXPaHEHO OT MPSMOTro  (U3MYECKOTO  BO3JCHCTBHS, HCHBITATENbHBIH  yAap  JOJDKECH
NPUKIIAABIBATECS K MPEAOXPAHUTEIFHOMY YCTPOMCTBY NPH PaclOiOKEHHH 3JIEKTPOOOOpYIOBaHUS U
MPEOXPAaHUTEIFHOTO YCTPONHCTBA B TOJOXKEHHH, MPEAyCMOTPEHHOM H3TOTOBUTEIEM. OHEpTHs,
HaKOIUICHHAs] E€MKOCThIO KpHCTa/Ula TIPH MAaKCHUMAJIbHOM HM3MEPEHHOM HANpsDKCHWH, HE JOJDKHA
MPEeBBIATH, MK/[X, U1 37IeKTpo000py 10BaHHS:

-rpymmsl [ ... 1500

- moarpymmsl IIA ... 950

- moarpymmsl [IB ... 250

- noarpymnsl [IC ... 50

HpuMettaHue - Eecxamepﬂaﬂ JleKmpousmepumeilbHas OYyeHKa ucxp06e3onaCHOcmu nbe302J1eKmpudecKux
ycmpozicme npunsama 66‘140_)/ CJIOJHCHOCMU COBMEeU|eHUA MexaHu4ecKozo 6o30eticmeusi Ha nve3oKkpucmaiil ¢
ucnolmaHuiAMu Ha ucxpoo6pa3ylomefvz mexanusme 60 63pbl6‘H011 Kamepe. Ecnu sma mexnuueckas zaoaua peuena,
mo nee3odjeKmpudecKue ycmpoﬁcm@a moeym OblMb UCNBIMAHBL 80 63pblGHOﬁ Kamepe aHalocuyHo eMKOCHIHbIM
uenim ¢ npuMenHerHuem aKmueusupoeaHHou 63pbl6OONACHOU CMECU.

10.11.3 3ammTHBIE YCTPOUCTBA, MPEIOXPAHSIONINE MMbE30JICKTPUICCKUE YCTPOHUCTBA OT MPSIMOTO
(hM3MUECKOTO BO3JICHCTBHSA, a TAKXKE OIPAHNYMBAIONINE BBIACICHHE 3aIIACCHHON MbE303IEKTPHUECKIM
YCTPOMCTBOM 3HEPrHH, HE MJOJDKHBI pa3pyliaTbCcs IpPU yJape M TEM CaMbIM HapyllaTb BHJ
B3PBIBO3AIINTHI.

10.11.4 Ecnu sHeprusi ynapa, KOTOPOMY MOXET OBbITh HOABEPTHYTO JIIEKTPOOOOPYHOBaHHE,
MEHbIIe 3HauyeHWH, npuBeneHHbIXx B rpade «Humskas» tabmuusr 4 T'OCT P 51330.0,
2JIEKTPOOOOPYAOBaHNE HEOOXOIUMO MapKHPOBaTh 3HAKOM X M B CONPOBOJMTENILHOM JIOKYMEHTALUH
OTOBOPHTSH CIICIIMAIBHBIE YCIOBUSI €r0 MIPUMEHEHHSI.

10.12 McnbITaHUSA THOAHBIX 0apbepoB U HIYHTOB 0€30MacCHOCTH

10.12.1 Bapbepbl 0e30macHOCTH WJIM IIYHTHI JIOJDKHBI BBIAEPKHMBAaTh BO3JICHCTBHE IEPEXOIHBIX
MPOLIECCOB, YTO MOATBEPIKIACTCS NCTIBITAHUAMH UX HJIEMEHTOB.



10.12.2 Pe3ucropsl, CUUTaOLIHECS HEMOBPEKAAEMBIMH, JOJDKHBI paccMaTpUBaThcsi Kak
BBIJICP)KUBAIOLIHE JIFOObIE IEPEXOAHBIE POLIECCH], BO3MOXKHBIE JUIsl YKa3aHHOTO UCTOYHHKA ITUTAHUSL.

10.12.3 Huomsr mpu Ttemmepatrype 20 °C 1MOMKHBI BBIIEPXKHBATh TOK, 3HAYEHHE KOTOPOTO
OIIpeJIeTIsIeTCsl JIeIEHNEM aMIUIMTYAHOTO 3HaueHus Hanpspkenus U, Ha CyMMapHOe 3HadeHHe
CONPOTUBJICHUH  TIPEIOXPAHUTENsT W  HENOBPEXIAEMOTO  pEe3UCTopa, €CIM OH  BKIIOYCH
MOCJIEIOBATEIEHO C  TpefoXpaHuTeneM. [IpoBepKy BBIIONHEHHS YKa3aHHOTO  TpeOOBaHUSA
OCYIIECTBIITIOT JHOO IO CHEeUU(UKAINA H3TOTOBHUTENS, JHOO IO pe3yibTaTaM OMHCAHHBIX HIDKE
WCHBITAaHUH.

10.12.4 K nomomy Kakgoro TWIa B MPSIMOM HaNpaBICHHH (A7 CTaOMIMTPOHOB - B OOpaTHOM
HaIpaBICHUN) HEOOXOANMO HPUIOKUTH MATh MPAMOYTOJIBHBIX MMITYJIBCOB TOKA, JIUTEIHHOCTHIO 50
MKC KaXIbIH, MOBTOpsieMBIX ¢ HHTepBaioM 20 MC. AMIUIMTYZa WMITyJIbCa IOJDKHA PaBHATHCS
AMIUITUTYJHOMY 3HAQYCHHUIO HAIIPAKCHUSA Um, JCJIICHHOMY Ha «XOJIOAHOC» 3HAYCHUE COIPOTHUBJIICHUA
npenoxpanurens npu 20 °C (IWIFOC COMPOTHBIEHHUE TTOCIEAOBATEIFHO BKIFOYCHHOTO PE3UCTOPa TPHU
HaJIM4YUKU €ro B HeHH). Ecan JaHHBIC HW3TOTOBUTEIAA IMOKA3bIBAIOT, YTO IMPCAPA3PLIBHOC BpPEMS
NpeJIOXpaHUTENsl MPU 3TOM ToKe Oosbiie 50 MKC, HIMPUHY HMMITYJbCa CIEAYEeT M3MEHHTh, YTOOBI
peanu30oBaTh JISHCTBUTENIFHOE NpeApa3pbIBHOE BpeMs. Ecnu mpenpaspeiBHOE BpeMsi HE MOXKET OBITh
MOJYyYeHO M3 JAHHBIX M3TOTOBUTENS, CiieAyeT Hchbtarh 10 mpenoxpaHuTeneld NpU pacuyeTHOM
3HAYEHUH TOKAa JUIl M3MEPEHHUsS] COOTBETCTBYIOLIEIO €My Ipeipa3pbiBHOrO BpeMeHH. [lomydeHHOE
3HAYCHHE CIIEAYET UCTIONB30BaTh B CIydae, €CIHM OHO MpeBbIIaeT 50 MKc.

10.12.5 HampspkeHue Ha [OHOJE MOJDKHO HW3MEPATHCS OO W TOCHE STHUX HWCIBITAaHUNA TIPH
UCTIBITATEIEHOM TOKE, YKa3aHHOM H3TOTOBHTENEM 3JIeMeHTa. VI3MepeHHbIe 3HAUCHUS HANPSHKCHHUS HE
JIOJDKHBI OTIMYaThes Oomee ueM Ha 5 % (3HadeHne 5 % BKIIIOYAET MOTPEIIHOCTH HCIBITATEIIFHOTO
obopynoBanus). Hanbonpiiee 3HauYeHWE HANPSHKEHHS, OTMEYCHHOE BO BpPEMs HCIBITAaHUH, ITOJKHO
WCTIOB30BaThCSl KaK AaMIUIUTYAHOE IPH INPOBEICHUH CEpUH HMITYJIbCOB, IPUKIIAIBIBAEMBIX, Kak
YKa3aHo BBIIIE, K JIIOOOMY IOJYIIPOBOJAHUKOBOMY YCTPOWCTBY orpaHuyeHusi Toka. [locie ucnbiTanuii
9TH YCTPOWCTBA CIIelyeT CHOBA IIPOBEPHUTH Ha COOTBETCTBHE CIIEIM(UKALINY U3TOTOBUTEIIS.

I{T06bl TMoKa3aTb NpUTrOAHOCTbL BCETO psila l/I3JICJ'II/II>i, MMPOU3BOAUMBIX KOHKPCTHBIM U3TOTOBUTEIIEM,
HEoOX0AMMO HCIIBITATh NIPH AaHHOM HAlpsDKEHUH TOJBKO MPEICTaBICHHBIH 00pasel.

10.13 UcnbiTanus Kadesisi HA pacTsKeHue

10.13.1 DnexTpoobopymoBaHue, B KOTOPOM Kabenb IIsl BHCIIHUX COCIUHCHUN SIBISETCS €ro
HEOTHEMJIEMOH YacThIO, MOJDKHO TMOJBEPTraThCsl WCIBITAHUIO HA pacTsHKeHHE Kabens B ciiydae, eciiu
OOpBIB KW Kabens OT MECT TNPHCOSNWHEHHS BHYTPH DJICKTPOOOOPYHOBAHHS MOXKET HPUBECTH K
HapYyIICHUIO UCKPOOE30IIacCHOCTH, HAIIPUMEp, €CIIi B Kabene nMeercs: 0oJiee 0HON MCKPOOE30MmacHoi
enu U OOpBIB MOXKET NMPHUBECTH K OMACHBIM II€PECOeNMHEHUSAM. VICIBITaHUS CleqyeT NMPOBOAWUTH
cienyrommmM o0pazom:

- K kalemo HeoOXOAMMO MPHIOKUTH pactaruBatoiiee ycwime 30 H B HanpaBieHun ocu
KabeJIpHOr0 BBOJIA 3JICKTPOOOOPYIOBAHUS B TCUCHHE HE MeHee | d;

- JIOIyCKaeTcsi CMellleHHe 000JI0uKH Kalelsi, HO He JOJDKHO HaOJIIoAaThCs BHIMMOTO CMEIEHHUS
BBIBOJIOB;

- TaHHOE MCIIBITAHUE HE JIOJDKHO NMPUMEHSTHCS K OTAEIBHBIM ITPOBOAHNUKAM, KOTOPBIE ITOIKITIOYEHBI
TIOCTOSIHHO M HE SIBJISIFOTCS YacThIO KaOeJIs.

11 KOHTpOJ’[BHLIe NMPOBEPKH, BLINMOJTHAECMBIC U3ITOTOBUTECIEM

11.1 KoHTpo1bHBIEC HCNIBITAHUS JHOAHBIX 0apbepoB 0e30MACHOCTH

11.1.1 bapseps! 6e30nacHOCTH 3aKOHYCHHOH KOHCTPYKIIUU

KoHTponbHOE MCTIBITaHKE JOIKHO NMPOBOAMTHCS Ha KaXKIOM Oapbepe 0€30MacHOCTH 3aKOHUSHHOU
KOHCTPYKLIMH IJIsl IPOBEPKH TPaBUIBHOW pabOTHI BCEX 3JIEMEHTOB Oapbepa M CONPOTHBIEHHUS BCEX
npenoxpanuteneid. PaspemieHo UCHoOnb30BaHME CHEMHBIX BCTABOK JUISL IPOBEACHUS JAHHOTO
HCIIbITaHUA, CCIIN MCKpO6eSOHaCHOCTb COXpaHACTC IPU CHATBIX BCTaBKaXx.

11.1.2 Inons! 1uist ABYXTUOHBIX OApHEPOB YPOBHS id

Hanpspkenne Ha 3aKMMax JMOJOB JIOJDKHO OBITH M3MEPEHO, KaK yKa3aHO MX M3TOTOBUTEJEM, IPH
TEMITEpaType OKPY>KaroOIIEeH CpeIbl 10 U TOCTIE CIIEAYIONINX HCIBITAHUN KaXKI0To ANO0JIa:

a) BozxeiictBueM temnepatypsl 150 °C B reuenue 2 u;

0) uMmynbcaMu TOKa B cooTBeTcTBUU ¢ 10.12.

11.2 KoHTpoOJIbHbIE HCIILITAHUS CeTEBBIX TPaHC(POpMaTOpPOB

ITpn KOHTPOIBHBIX HMCHBITAHUSX HAIPSXKEHHE, MPUKIAAbIBAEMOE K CETEBBIM TpaHchopMaTopam,
JOJDKHO COOTBETCTBOBATh 3HAUEHMSM, NPUBEACHHBIM B Tabnmie 9, rae - Hanbouplee HOMUHAIIBHOE
HarpspKeHue JF000H HCIBITYEMOH 0OMOTKH.

Bo Bpems 3THX HCIBITaHUH HE JOJDKHO MPOMCXOAUTH MPOOO0S M30JISLMU MEXAYy OOMOTKAMH WM



MEXIy JTF000# 00MOTKOM M CEPACYHHUKOM HITH SKPAHOM.

Tabmuma 9 - KOHTpOJbHBIE WCHBITAHUS DIIEKTPUYECKOH IIPOYHOCTH M3OJSLMH  CETEBBIX
TpaHcdopmMaTopoB

D¢ dexTuBHOE UCTIBITATEIIEHOE
MecTo NPIIIOKEHHS UCTIBITATEIIFHOTO HATIPSKCHUS

HANpsDKEHUE
Mex1y BXOJAHBIMU U BBIXOJHBIMH OOMOTKAMHU 4U,, no ue menee 2500 B
Mexy J1t000i 0OMOTKOM U CEPACYHUKOM HJIH SKPAHOM 2U,, Ho ue mernee 1000 B

Mexay Kaxaod oOMOTKOM, muTaromieil uckpoodesomacuywo| (2U, +1000) B, Ho He menee 1500 B
1eTb, U JIIO00H IPyroil BRIXOIHOW 00MOTKO#

12 MapkupoBka

12.1 O6mmue TpedoBaHus

12.1.1 OO6beMm cBeneHHMH, YyKa3blBAEMBIX B MAapKHPOBKE HCKPOOE30MACHOTO W CBA3aHHOTO
3JIEKTPOO0OPYIOBaHUS, TOJDKEH ObITh He MeHee, ueM Tpedyercs o OCT P 51330.0.

[Ipumeuanue - CepuitHbIH HOMEP MOXKET HAHOCUTBCS OTJENIBHO OT JPYTroi MapKHUpPOBKH.

12.1.2 Jns npucoenuHeHHOro obopynoBaHus cuMBoibl Ex ia wimu Ex ib (yiubo ia wmm ib, ecnu
cuMBoJ EX y)xe HaHECEeH) JIOJIKHBI ObITh 3aKJIFOUCHBI B KBAJIPATHBIC CKOOKH.

12.1.3 MecTo MapKHPOBKH BCEX OTHOCSIIUXCS K UCKPOOE30IaCHOCTH IMapaMeTpoB, Hanpumep U,
L; C, Ly, Cy ¥ T.IL., BRIOHPAIOT U3 MPAKTUICCKUX COOOPAKCHUIA.

HpI/IMe‘IaHI/Ie - CTaH,E[apTHLIe CUMBOJIBI UIA WCIIOJIb30BaHUA B MAapKHUPOBKE U NTOKYMCHTAIIUU NPUBCICHBI B
paszene 13.

12.1.4 Tlo mnpakTHYeCKUM COOOPAXEHUSIM MOXET OBITh OrpaHMYEHO WIM HCKIIIOYEHO
UCIIONIb30BaHUE KypCHBa WJIM TOACTPOYHBIX 3HAKOB, W MOXKET OBITh HCIIOJIB30BAHO YIPOIIECHHOE
HanucaHue cuMBoioB, HanpuMmep U, Bmecto U,

12.2 MapkupoBKa CpeJACTB COeJUHEHUS

12.2.1 CoenvHUTETBHBIE CpPEACTBA, HAIPUMEP KIEMMHBIE KOPOOKH, COSAWHEHHS ITOCPEICTBOM
IEKTPUIECKHUX PA3bEMOB HCKPOOE30IIaCHOTO ¥ MOAKIIOYEHHOTO 3IEKTPOOOOPYAOBAaHHS IOIKHEI OBITh
YEeTKO NPOMAapKHUPOBaHBI M JErKO MICHTU(QHIMPOBAThCA. ECIu Ui 3TOM LeNu MCHONB3YIOT LBET, TO
3TO AOJDKEH OBITh TOTy0O0# IBET.

12.2.2 Ecnu yactH 351eKTpooOOpYAOBaHUs WM Pa3jIMYHbIE anmnaparbl COeJANHEHBI MEXly co0O0i ¢
MOMOUIBIO Pa3beMOB, IOCIECIHHE IOJDKHBI OBITh HMICHTH(QUIMPOBAHBI KaK COJIEPIKAIHe TOJIbKO
UcKpoOe3onacHble Lenu. Tam, TAe AJsl 3TOH LEeNu HCIONB3YIOT IIBET, OH J0JDKEH OBITh TOJIyObIM.

12.2.3 JlomosHUTENBHO JOJDKHA OBITH 0OecreYeHa JOCTaTOuHas U MOHATHAsE MapKHUPOBKa C LIENbI0
rapaHTHH IPaBUIBHOTO COSIMHEHHS ISl Bceil NCKpOOEe30acHO! IENH B IIETI0M.

HpI/IMe‘{aHI/Ie - Z[J'IS[ JOCTHIKCHHSA OJTOro MOXKET BO3HUKHYTH HCO6XOI[I/IMOCTL B HCIIOJIb30BaHUH
JOITOJIHUTCIIBHBIX TabJaMYeK Ha COCAUHUTEIIBHBIX CPEACTBAX WK OKOJIO HUX. Ecmm 3neKTp006opyn03aHHe HC
NOABEPIKCHO 3arpA3HCHUIO, JUISL 5TOU LCIN MOTYT IIPUMCEHATHLCS STUKCTKU.

Huxe npuBeneHs! npuMepbl MAPKUPOBKHU.

a) MckpobesonacHoe 311eKkTpoobopy0BaH1e B) CBsi3aHHOE 3JIEKTPO0OOPYI0BaHUE

AO «Moaynb HITO «Cget»

Tun KH25 Tun ¥27 - 001

Exia IIC T4 [Exib] I

-25°C<ta<+50°C ACB Ne 99.123

ACB Ne 98.2 U, 250B Py: 0,9 Br

Cepuiinblii Homep 278 Iy: 150 MA Uy 24B

Ly:2MIH Cp: 5,5 MxD

IMpumeuanue - ta - Tuana3oH paboYHX TEMIEPATYP

6) HckpobezomacHoe 3IeKTpoOOOpYyIOBaHUE, r) CBsi3aHHOE JIEKTPOOOOPYIOBaHUE CO
MpeAHa3HAYCHHOEe ISl MOIKIIIOYEHHUS K JPyromy B3PBIBOHETIPOHULIAEMOH 000JI0UKOH
000pyI0BaHHUIO

3B CATYPH

Tun Iouck-2 Ex d [ia] B T6

Ex ib IIB T4 ACB Ne 99.231




ACB Ne 99.25 Un: 250 B Py: 0,9 Bt

L:10mxl'n  C;: 1200 nd Uy: 36 B Ip: 100 MA
Ui: 28 B Il‘: 250 MA C(): 0,31 MKD L(): 15 MIH
P;: 13 Bt Ceputiinblii Homep 875

rae ACB - Ha3BaHUE WM 3HAK UCTIBITATENbHON OpraHU3aliH.
13 JoxymMeHTanus

13.1 Texnuyeckas OoKymeHmayus, npeoCmMasisiemds emecme ¢ 321eKMpPoodOOPYOOsaHUeM, 6
oonoanenue k 'OCT P 51330.0 oondicha codepaicamn:

a) 8 cmaHOapmax U MeXHUYecKux YClo8Uax Ha 2d1eKmpoobopydosanue - mpebOBAHUA K
UCKPO3AWUMHbIM  DIEMEHMAM U CPeOCmEaM, d MAKdice YKA3aHUusi O MAPKUPOBKe CO2NACHO
Hacmoswemy cmanoapmy;

0) 6 IKCNIYAMAayuoHHbIX OOKYMEHMAX- pasoeivl ¢ ONUCAHUEM UCKPO3AWUMMHBIX DEeMEHMO8 U
cpeocme U YKA3aHUAMU O COXPAHEHUU UCKPODE30NACHbIX NApAMempos dJeKmpUiecKux yenet npu
MOHmadice, IKCRAYAMAYUY 1 PEMOHME INEKMPOOOOPYOOBAHUS.

13.2 B anexmpuueckux NPUHYURUATbHBIX CXEMAX AeKMpooOOpyO08anus, a maxdice 8 UHCMpPYKYuu
N0 MOHMAMNCY U IKCHIYAMAYUU IJeMEHMbl, UCNOb3YeMble 8 Kauecmee UCKPO3AWUMHBIX, OO0JICHbI
mapkuposamucs 6 coomeememeauu ¢ IOCT 2.710. Ilpu smom nocne 6ykevt F dondcen cmasumucs sHaxk
VPO8HA UcKpobezonacHoll yenu ia, ib u ic.

Ecnu 6 kauecmee uckpo3auumuuix UCHONLIVIOM 2SPYNRY DNEMEHNmMO8, OONYCKAEMCs KadcOblll
9/leMeHm He MapKuposams, a ux éce emecme 006eCmu WMPUX0GOU TUHUEU U OKOJIO0 Hee NOCMAGUmb
ooun 3nax Fia, Fib, unu Fic.

13.3 TlosicuurenbHas gokymeHrauusi B coorBerctBuu ¢ TpeboBanusmu 'OCT P 51330.0 nomkha,
KpPOME TOT0, BKJIFOUYATh CIIEIYIOUIYI0 HHPOPMAIIHUIO:

a) DIIEKTPUUYECKHE ITapaMeTpbl 000pyA0BaHUS:

1) st UICTOYHUKOB MUTAHUS - BBEIXONHBIC NaHHEIC, Hanpumep, Uy [, Py u, ecau Hyx)HO, Cy L)
W/WM JomycTumMoe cootHouenue Ly/Ry;

2) auist IPUEMHUKOB SHEPTHH - BXOJIHBIC NaHHbBIe, Hanpumep U, L, P, C; L; u cootHotenue L/R;;

0) ro0BIe crienaNbHBIC TPEOOBAHMS IO YCTAHOBKE U MCIIOIB30BAHHUIO;

B) MaKCHUMajbHOE 3HaueHue U,, KOTOpOE€ MOXET OBITh MPUIOKEHO K 3a)KMMaM HCKPOOIACHBIX
LeTeil MM CBA3aHHOTO NIEKTPOOOOPYAOBAHUS;

T) JI00BIE CIIENUANIBHBIE YCIOBHSA, KOTOPBIE MPHUHSTHI IPH ONPEICICHUN THIIA 3aIIUThI, HAIPUMeEp,
YTO HAaIPsDKEHUE JOJDKHO IOCTYNAaTh OT 3allUTHOrO TpaHc(hopMaTopa WM 4Yepe3 NUOTHBIH Oapbep
0e30I1acHOCTH;

JI) COOTBETCTBHE WIJIM HECOOTBETCTBHE TpeOOBaHMsIM 6.4.12;

¢) 0003HaueHHe MIOBEPXHOCTH 000JIOUYKH B ClIy4ae, €ClIM OT 3TOT0 3aBUCUT UCKPOOE30IacCHOCTb.

MMPUJIOXEHUE A
(obs3aTenbHOE)

Ounenka HCKPO0e30MaCHOCTH 3JIeKTPHYECKUX Heneil

A.1 OCHOBHBIC KPUTEPHH

Hckpobe3onacHas 1enb JODKHA YAOBIETBOPSATH TPEM OCHOBHBIM KPUTEPHUSIM:

a) COOTBETCTBYIOLIMM 00pa30oM OTAEIATHCS OT UCKPOOIIACHBIX LIETeH;

0) He BBI3BIBATH BOCIUIAMCHEHHS OT TEIUIOBOTO BO3JCHCTBUA. TeMIepaTypHBIA — Kiace
HCKPOOE30macHOro 00OpYIOBaHUS JO/DKEH OBITH OMPENEICH B COOTBETCTBHHM C 6.2 W pasienoM 5
I'OCT P 51330.0. TemmeparypHast kiaccupuKanusi He JIOJDKHA IIPUMEHSTBCS K CBSI3AaHHOMY
3JIEKTPOOOOPYAOBAHUIO.

8) B8epOAMHOCMb GOCNIAMEHEHUS 63DbIBOONACHOU CMeCU 8 npoyecce UCHLIMAHUL Yenu C
UCNIONIB308AHUEM UCKPOOOPAZYIOUe20 MeXaHu3Mda Ui no OYeHKe 8 COOMEemcmeuu ¢ mpebosanuamu
pazoena 10 013 KOHKpemHO020 YPOSHA UCKPOOE30nACcHOl yenu (cm. pazoen 5) u epynnul (cm. pasoen 4)
He donvicra npegviuwams 107,

[Ipumeuanus

1 Kpurepuii a) MoxeT ObITH yHOBIETBOPEH IyTeM OOECHEUCHHS COOTBETCTBYIOUIUX IIyTeH YyTEUYKH U
JIEKTPHYECKUX  3a30pOB, @  TAKKE  [PUMCHEHHMEM  DJIEMEHTOB,  HAmpuMmep,  TPaHc(HOPMAaTOpOB,
TOKOOTPAaHHYHUTEIBHBIX PE3HCTOPOB, yIOBIETBOPSIOMNX TPEOOBAHUAM HEMOBPEKIACMBIX JIEMEHTOB IO Pa3aey
8.

2 Kputepnit 6) MoxkeT OBITb YJOBICTBOPEH ITyTeM OLEHKH MaKCHUMAIBHBIX TEMIIEpaTyp IOBEPXHOCTH



9JIEMEHTOB II0 MX TEIUIOBOMY PEXHMY WM MaKCHMAaJIbHOH MOITHOCTH, KOTOPasi MOXKET OBITh K HUM ITOJBEJCHA B
COOTBETCTBYIOIUX YCJIOBUAX OBPEKACHHUS.

3 Kpurepuii B) MOXXET OBITh YIOBJIETBOPEH BBINOJIHEHHEM OLCHKHU. [IJIst 3TOro TpeOyIoTCs TOYHBIE CBEICHUS O
HaIpsDKEHUH, TOKE UM TaKUX MapaMeTpax LeMHu, Kak eMKOCTh M MHIYKTHBHOCTh Ha TpaHMIE BOCIIaMeHeHus. B
TaKHUX yCJIOBHSAX II€Mb MOXKET OBITh OLIEHEHA KaK HCKPOOe30MacHas ¢ TOYKU 3PEHUSI HCKPOBOTO BOCILIAMEHEHHSI.

A.2 OneHka ¢ HCNOIb30BAHHEM XAPAKTEPUCTHK HCKPO0e30NacHOCTH U TA0IHIY

A.2.1 Ecnu nenb, omneHMBaeMas Ha HCKPOOE30MacCHOCTh, MPHUOIMKAaeTCs K TPOCTOW e , IS
KOTOPOH HMMEeTCsl 3TalOHHAas 3aBHCHMOCTh, TO MpPH MPOBEACHHUHN OLEHKH HYXXHO HCIIOIBb30BaTh
XapaKTEePUCTUKU UCKPOOe30mnacHOCTH 1o pucyHkam A.1-A.19 unu tabnmunam A.1, A.2.

ITpumeuanus

1 XapakTepHCTUKH HCKPOOE30IacHOCTH, IpeACTaBIeHHbIe Ha pucyHKax A.1-A.19, u nannsie Tabnui A.1, A.2
IMO3BOJIAIOT HENOCPEACTBEHHO OLCHUBATH I/ICKpO6€30HaCHOCTL TOJIBKO TIPOCTBIX ueneﬁ IPUMEHHUTEIIBHO K
NPEACTaBUTCIBHBIM U AKMUSUSUPOBAHHbIM B3PBIBOOIIACHBIM CMECAM. Bo MHOrHX cliyqyasaX uX MOXET OBITH TPYAHO
MPUMEHHUTh JJIsI OLCHKA HCKPOOE30MacHOCTH IIETIeH, BCTpEUAroIIMXCs Ha MpakTuke. Hampumep, MHoOrHe
WCTOYHHKH IHTAHUS HMEIOT HEJIWHEHHBbIC XapakKTEPUCTUKU U HE MOTYT OBITH OLICHEHBI ITI0 XapaKTCpHUCTUKaM
I/ICKp06e3OHaCHOCTI/I, TaK KaK pUCYHOK A.1 MOKeT OBITh UCIIOJIL30BaH TOJILKO B Cliy4ac, Korja uemnb rnpeacraBjicHa
JJIEMEHTOM WM Oarapeeil ¢ HOCIeqOBaTeNbHO MOJKIIOUSHHBIM TOKOOTPaHHYUTEIbHBIM pe3nuctopoM. Ilo srtoit
IpUInHE HEJIMHEHHEBIC nuenu, HalpuMep HeNU MNOCTOAHHOI'O TOKA, BbI3OBYT BOCIUIAMEHEHHUE NPU 0oJiee HU3KUX
3HAUYEHMAX TOKA, YeM Te, KOTOpble MOXKHO IPOrHO3MPOBATh 10 PUCYHKY A.l Ha OCHOBE HANpPsDKEHHS XOJIOCTOTO
X0Jla U TOKa KOPOTKOI'O 3aMblKaHMs. B HEKOTOPBIX THIAX HEJMHEHHBIX LieNell MaKCUMaJbHbIN JOIyCTUMBINA TOK
MOJKET COCTaBJIATH TONBKO 1/5 OT TOKa, MPOTHO3MPYEMOTO IO XapaKTEPUCTUKAM HCKPOOE30MacHOCTH.
HeoOxomumo ToiatensHO yOemUTbCS B TOM, YTO OIEGHKM BBINOJIHEHBI TOJNBKO JUIA CIIydaeB, Koraa
paccmarpuBaeMas LEMb MOXET OBITh MpEACTaBICHa OJHOW M3 MPOCTHIX LEHed, MIs KOTOPBIX HMeeTCs
I/IH(i)OpMaL[I/ISI. I/IMGIOH_[aSICSI B HaJIMYHUH I/IH(i)OpMaL[I/IS[ OrpaHu4eHa U HE MOKET OXBATHUTb BCC HpO6JIeMI)I, KOTOPBIC
BO3HUKAIOT IIPU KOHCTPYUPOBAHUN HCKpO6e3OHaCHBIX ueneﬁ.

2B p}z()e cyuaes CIOIJHCHble dleKmpudecKkue yenu 6 OmHOUEerRuu ceoux ucxpo6eaonac+tblx ceolicme mozym
6blmb, C Y4emom HeKomopwvix ()onymeHmZ, He CHUscarowyux ux MCKpO6€3OI’laCH00mb, ceedenvl K npocmosim
NEKMPUUECKUM  Yensam, OONnyCKAloWUM NpogedeHue OYeHKU UCKPODe30nacHOCmuU No  Xapakmepucmukam
uckpobezonacnocmu, Hanpumep, npusedeHHviM Ha pucyukax A.1-A. 19.

3 Xapaxmepucmuku uckpobezonacrhocmu, npedcmaegiennvie Ha pucynkax A.20-A.22, nozeonawom oyeHusamo
UCKPODE30NACHOCHb NPOCIBIX U CLOHCHBIX DNIEKMPUYECKUX Yenell N0 ONACHOCMU PA3PA008 PA3MBIKAHUA C Y4emom
6NIUARUSA CKOpOCcmU pacxo.)/cdenuﬂ KOHMAaKmaoe.

A.2.2 Tlpu WCIIONB30BaHUM YKa3aHHBIX XapaKTEPHUCTHUK HCKPOOE30MacHOCTH W JaHHBIX TaOJUIl
JIOJDKHBI YYUTBIBATHCS BO3MOXKHBIC IMOBPEXICHUS B COOTBETCTBHU C pas3zielioM 5 M Kod(duimeHT
UCKpOoOEe30macHOCTH B cooTBeTcTBHH ¢ 10.4.2.

A23 Tlpu omeHKe HCKPOOE3OMACHOCTH MPOCTHIX SJICKTPUUECKUX Ierneld OOBIYHO JOJDKHA
MIPUMEHSATHCS CIEAYIOIas MPoIeaypa:

- ONpEenmeNsioT CaMyl HeOJarompHATHYI0 MPAaKTHYIECKYH) CHUTYAIlMI0 C yYETOM JOITyCKOB JUIS
JJIEMEHTOB, KOJICOaHHI HAITPSIKEHHSI TUTAHUS, TOBPEKACHUN U30JIALUH U JJIEMEHTA;

- 3areM, ucxois W3 Tpebyemoro koddduimeHTa MCKpOOE30MaCHOCTH, MOJYYAOT H3MEHEHHYIO
IeTh, KOTOPYIO MOYKHO OIICHHUBATh;

- MPOBEPAIOT MPHUEMJIEMOCTh NMapaMeTPOB MOJIYYCHHOW LEMU CPaBHEHHEM C XapaKTepPUCTHKaMH
UCcKpoOe3onacHoCTH Ha pucyHkax A.1-A.19 wiu B Tabnumax A.1 u A.2.

A.3 [IpumepsbI NPoOCTHIX Henel

a) IlpocTasi HHAYKTHBHAA LeNb

YroObl Oosee  TOAPOOHO TNPOMUTIOCTPUPOBATH IMPOLENYPY OLEHKH HCKpPOOE30MacHOCTH,
paccMOTpPUM LIETb, COCTOSIIYIO U3 UCTOYHHMKA IIUTaHUS B BUJE 3JI€MEHTa WK OaTapen HalpspKeHHEM
20 B m mocrienoBaTeNbHO YCTAHOBICHHOTO HETOBPEXKIAEMOTO TOKOOTPAHHYHUTEIEHOTO PE3UCTOpa
comporuBieHrueM 300 OM, K KOTOPO# MOIKIIFOYEeH HHAYKTUBHBIN 31eMeHT conpoTuBieHreM 1100 Om
n umHIykTHBHOCTBEIO 100 MI'H, Kak mokazaHo Ha pucyHke A.23. PaccMoTpeHHe mpoBemeM s
noarpymms! IIC n xoshdunumenta uckpodesomnacHocTH 1,5.

3uagenns 300 u 1100 Om - munmManseble, a 100 MI['H - MakcumanmpHOoe 3HaueHue. HyxHO
MPOBECTH JBE pa3AeibHBIX OLEHKH: OIHY, YTOOBl yOemWThCS, YTO CaM WCTOYHUK HHTAaHUIL
MCKpOOE30acHbIil, BTOPYIO - YTOOBI Y4YECTh BIMSHHE IOJAKIIOUCHHOW Harpy3ku. OLEHKY MPOBOJST
CIIEYIOLIM 00pa3oM:

1 cTrouHuK nuTaHus

[MTocnenoBaTenbHOCTD OLIEHKH.

1) 3HaueHHMe TOKOOTPAaHMYMTEIHHOTO pe3ucTopa ycTaHaBiuBaroT paBHbIM 300 Owm, dTO
COOTBETCTBYET HamboJiee HEOIAroNpUATHOMY ciTy4ato. Eciu 3TOT pe3ncTop He oTBeYaeT TpeOOBaHUSIM
B OTHOIICHUH HETOBPEXIAeMOCTH (cM. 8.4), MpHMEHEHHE OJHOTO IOBPEXACHUS (cM. paszen 5)
BBI30BET M3MEHEHHE LIEMH, IPH 3TOM PE3UCTOpP OyAET CUHTAThCSI KOPOTKO3aMKHYTHIM. [Ipm Takom
MOBPEXXJCHUN NUTaHUE Oojee He OyaeT HCKPOOE30MacHbIM.



Heo0xoanmo Taxke onpenesiuTh MakCUMaJIbHOE 3HaYeHUE HANPSDKEHUsI OaTtaper B COOTBETCTBUH C
7.4.3. Hy>xHO IpHHATh MaKCUMaJIbHOE HalpsbKeHue Oatapen paBHbIM 22 B.

2) MakcuMalbHBII TOK KOPOTKOTO 3aMbIKaHust paBeH 22/300 = 73,3 MA.

[TockonbKy MpH 3TOM YCJIOBHHM LIENb CTAHOBUTCS OMHYECKOW, IpUMEHEHHEe TpeboBaHuil pazaena 5
u 10.4.2 naet U3MEHEHHYIO IIeTlb, B KOTOPOH TOK KOPOTKOTO 3aMblkaHMs yBenauueH no 1,5-73,3 = 110
MA.

3) U3 tabmuier A.1 MOXHO BUAETH, 9TO A noArpynnsl 1IC MUHIMAaNBHEIA TOK BOCIUTAMEHEHUS
JUTE OMHYECKOW LIEMH C HampspkeHHeM ucTouHuKa nutaHust 22 B pasen 337 MA. VcTouHUK TUTaHUS B
9TOM CiTydae MOXET ObITh OLIEHEH KaK MCKPOOE30IacHbIN ¢ TOUKH 3PEHHSI HCKPOBOTO BOCILUIAMEHEHUSI.

2 [loxpkioyeHne Harpy3Ku

[TocnenoBaTenbHOCTD OLIEHKH.

1) MakcumalibHOE HampsbKEHHE 3ieMeHTa min 0atapeu pasao 22 B. IMockonbky 300 u 1100 Owm -
MUHHMAJIbHBIC 3HAUCHHs, MAKCUMAJIBHO BO3MOXHBIM TOK B Harpyske pasen 22/(300 + 1100) = 15,7
MA. Hukakue mOBpeXICHMS HE pacCMaTpUBAIOT, MOCKONbKY pesuctop 300 Om  sBugercs
HETIOBPEXKAAEMbIM, a MOBPEKACHUE HWHAYKTHBHOTO JJIEMEHTAa B PE3yJbTaTe KOPOTKOTO 3aMBIKAHMS
Be/IeT K (hOPMHUPOBAHUIO PACCMOTPEHHOH BBIIIE LIETIH.

2) [ns npumenenusi TpeboBaHuid pasznena 5 u 10.4.2 HeoOxomumo, 4ToObl Tpu KoddduimeHte
uckpobezonacHoctu 1,5 Tok menu ObLT yBenndeH a0 1,5-15,7 = 23,6 MA.

3) 3aBucumoctr Ha pucyHke A.4 s noarpynmsl [IC mokaspBarot, uro mpu HHIAyKTHBHOCTH 100
M['H MHHUMAaNBHBI BOCIUIAMECHSIONINA TOK JJs WCTOYHHWKA HampsbkeHueM 24 B paBen 28 MA.
I[MosTomy mems MokeT OBITH OIEHEHa KaK HWCKpoOe3omacHass C TOYKH 3PEHHS HCKPOBOTO
BOCIIJIAMEHEHHS IPUMEHUTENHHO K noarpytme 11C.

[Ipumeuanus

1 Jins HanpspKEHUH X0JIOCTOrO X04a 3HAaYNTEeNbHO HIbKe 24 B crieyeT mpuMeHSITh pUCYHOK A.6.

2 [lpuBeneHHBIC BHINIE OLIEHKH OTHOCATCS K MHIYKTUBHOMY DJIEMEHTY C BO3IYLIHBIM cepAeYHHMKOM. Ecmun
WHIAYKTUBHBIA DOJIEMCHT HMECT JXKCJIE3HBIM CEPACYHUK, TAaKUE€ OLICHKH MOXHO pacCMaTpuBaTh TOJIBKO Kak
HpI/I6III/I3I/ITeJILHI>Ie, u HOTpe6yeTC$[ UCHOBITBIBATL 1€ML € MNPUMCHCHUEM Hc1<p006pa3y}omer0 MCEXaHHU3Ma
(HpI/IJ'IO)KeHI/Ie B), YTOOBI YCTaHOBUTD, ABJISACTCA WJIN HE SABJISICTCA LECIIb HCKp06e30HaCHOﬁ. Ha HIpaKTHUKE, €CIIU
OLICHKa OCHOBaHAa Ha UBMEPECHHOM 3HAYCHUU MHAYKTHBHOCTHU, MHHUMAJIBHBIA TOK BOCIIZIAMEHEHUS OGI)I‘IHO, HO HC
BCEraa, 60J'H:U.Ie, YEM BCJIMYHUHA, ITOJIYYCHHas B pE3YJILTAaTC OLICHKU.

0) [Ipocras emKkocTHasI HeNb

PaccmoTpuM Lienb, MoKa3aHHYIO Ha pUcyHKe A.24, xoTopas mpenHaszHaueHa mis rpymnmsl I. Ona
COCTOMT W3 TIOCIE0BaTeIbHO COCAMHEHHBIX Oarapen HanpsbkeHneM 30 B, Henopexzaemoro
TOKOOTPaHUYUTENLHOTO pe3uctopa conpoTtusienueM 10 kOm u koHzmeHcaTopa emkocThio 10 Mx®d. B
npennaraemMom mpumepe 3HaueHus 30 B u 10 mx® - makcumanbhble, a 10 kOM - MUHUMaNbHOE
3HaveHue. [IpoBosIT ABe OT/ENbHBIE OLIEHKH: OJHY - YTOOBI yOEAUTHCS, YTO CaM MCTOYHHK MUTAHUS
HCKPOOE30MaCHbIH, U BTOPYIO - YTOOBI y4eCTh MPUCYTCTBHE KoHAeHcartopa. OLEHKy MpOBEAEM st
Kod(dunreHTa uckpodezonacHoctu 1,5.

1 UcToyHMK TUTaHUS

IIpouenypa OLGHKM aHaJOTM4YHA NPOLEAYPE OLEHKM MCTOYHMKA MNMTaHUsA JUIsl IPOCTOH
MHIYKTUBHOHM 1enu. VICTOUYHMK MHUTaHUS MOXET PacCMaTPUBATHCS KaK HCKPOOE30IacHbBI C TOYKU
3pEHUS UCKPOBOTO BOCIUTAMEHEHUS ¢ K03 puimenToM uckpodesomacHocTu cB. 100.

2 Konnencarop

ITocienoBaTenbHOCTH OLICHKHU.

1) MakcuManbHOe HampspkeHHe dJeMeHTa wiM Oarapen paBHo 30 B, a mMakcumanbHas eMKOCTb
paBHa 10 Mx®. Hukakue moBpexIeHHs HE PaccCMaTpUBAIOT, TaK KaK PE3UCTOP compoTusicHHeM 10
KOM sBJII€TCSI HEMOBPEKAAEMBIM, a HEUCIIPABHOCTb EMKOCTH BCIIECTBUE KOPOTKOTO 3aMBIKAHUS WU
00pbIBa BesleT K (POPMUPOBAHUIO 1IETH, PACCMOTPEHHOH B 0) 1.

2) Ilpumenenme tpeOoBanuii pasmena 5 u 10.4.2 Tpebyer, 49TOOBI TpH KOIPPHUIHIEHTE
uckpobe3onacHocTH 1,5 HanpspkeHue Obu10 yBesmueHo 1o 1,5:30 =45 B.

3) XapakTepuCTHKH HCKPOOE30MacHOCTH Ha pUCYHKE A.2 mis rpynmbl | mokaswlBaloT, YTO HpHU
HanpsDKeHHH 45 B MUHIMaIbHAS BEIMYWHA BOCIUIAMEHSIONICH €MKOCTH COCTAaBIISIET TONBKO 3 MKD, a
npu HampspkeHmn 30 B - Tompko 8 Mk®D, mo3TOMYy Ilemb HE MOXKET OBITh OIIGHEHa Kak
nckpoOe3onacHasl.

[Ipumeuanus

3 MOXHO U3MEHUTH LIENb TaK, YTOOBI OHA CTaja MCKpoOe3omacHOi. [y 3TOro ecth MHOTO BO3MOXHOCTEH.
3Ha4YeHUS HANPSDKEHHA IIETTH WK €MKOCTH MOTYT OBITh CHIIKCHBI, HJIH HETIOBPEIKAAEMBIH PE3UCTOP MOXKET OBITH
YCTaHOBJIEH MOCIeAoBaTelNbHO ¢ KoHAeHcatopoM 10 Mx®. PucyHok A.2 mokaspIBaeT, 4To IUIA KOHAEHCATOpa
emkocThio 10 Mxk® MUHHMaNBHOE HampsDKEHHE BocIulaMeHeHHs paBHO 26 B. [losTomy, ecnu 3HaueHHE €MKOCTH
10 Mx® HyHO COXPaHHTbh, HANPSDKCHUE OaTapen TODKHO OBITH CHIDKEHO 1o 26/1,5 = 17,3 B. C apyroit cTOpoHSI,



3HAUCHNE EMKOCTH MOXKHO CHHU3UTH N0 8 MK®D, MM yCTaHOBHTH HEIOBPESKAAEMBIH PE3UCTOP C MUHHMAJIbHBIM
compoTujicHueM 5,6 OM MOCIen0BaTeNIbHO ¢ KOHAeHCATOPOM (T.K. 10 MK® mpu COMpOTHBIICHUU pe3ucTopa 5,6
OM jmaeT MMHHMMaJbHOE HAIpsDKCHHE BOCIIAaMEHEHHWs paBHoe 48 B), uro Takke NpuBENEeT K CO3JAHUIO LEMH,
KOTOpasi MOXKET OBITh OI[EHEHA KaK HCKPOOE30MacHast B OTHOIIEHUH HCKPOBOTO BOCIIZIAMEHEHUS! IS TPYIIIHI .

4 CnexmyeT UMETh B BUJY, YTO 3HAUEHUS] MUHMMAJIBbHOTO HAMPSHKEHUS] BOCIIIIAMEHEHUS AT EMKOCTHBIX LETIEH
Ha pUCyHKaX A.2 1 A.3 IPUMEHSIOT K Harpy>KeHHOMY KOHAEHCATOpY, KOTOPBIH HE COeANHEH HEMOCPEICTBEHHO C
HUCTOYHMKOM NHTaHWA. Ha mpakTuke, IpH yCIOBHH, YTO CaM HCTOYHHMK ITHTaHUS MMEET BBICOKHMI Kod(dunment
HUCKpOOE30IaCHOCTH, Kak B IPHBEACHHOM BBIIIE MpPHMEpEe, MOTYT OBITH TNPUMEHEHBl XapaKTePHCTHKU
HCKpOOE30IIaCHOCTH, IpeCTaBlIeHHbIe HAa pucyHkax A.2 u A.3. B omom cayyae ucmounux numanus 3a epems
CYWecmeosanus dNEeKMpU4eckoeo paspada 000aeisem 6 He2o IHepeulo, 3HaYeHue KOMOpOU COocmasnsiem
HEe3HAYUMEeNbHYI0 4acmy om dnepeuu, evioensioujelcs uz emxocmu. OTHAKO €CIM HCTOYHHMK IHTAHUS HMEET
HEBBICOKHUIT KOG PHUIIEHT HCKPOOE30MaCHOCTH, OH 006assien 00CmMamoyHo 60IbUIOe KOAUYECME0 IHEP2Ull, 1 ero
MOAKITIOYEHHE K KOHIEHCATOPY MOXKET NMPUBECTH K CUTYallUH, KOT/a Ielb OyeT HCKPOOMacHOi HECMOTpS Ha TO,
YTO OLICHKA MO XapaKTEPHCTHKAaM HMCKPOOE30MacHOCTH PHCYHKOB A.2 W A.3 moKa3bIBaeT HCKPOOE30MacHOCTH
uenu. B cnyuasx, koz0a 6nuAHUEM UCMOYHUKA NUMAHUA NpeHeOpeub Heab3sl, OYeHKY UCKPOOe30nacHoCHu
eMKOCMHbIX Yenell credyem Gecmu ¢ UCNOIb308AHUEM XAPAKMEPUCUK UCKPODe30NnacHoCmu NOOOOHbIX,
npedcmasnennvim na pucynkax A. 12-A. 19, no cxoonoii paccmompennoil sviuie memoouxe. Ilpu omcymemeuu
HE0OXOOUMbIX XAPAKMEPUCMUK UCKPOOE30NACHOCMY OUCHKY HCKPOOE30MacHOCTH TaKuX IIeneil HeoOXOauMo
BECTH C IPUMEHEHUEM HCKpooOpa3yolero Mexannima (npunoxenue b).

A.4 Hcnonv3oeanue xapaxmepucmuk uckpoodezonacnocmu pucynkos A.20-A.22 ona ouenxu
UCKPODHE30nacnocmu 1eKMmpudecKux yenei no papaoam pasmolKanus

A.4.1 Obwue nonoscenus

Jis mmoeux onekmpuueckux yeneil Haubonlee ONACHLIMU, C MOYKU 3penusi obecneueHus
uckpobesonacHocmu, AGIAIOMCS pa3psiobl pasmvikanus. B ceolo ouepeds, onacnocms pazpsoos
PA3MBIKAHUL 8 KaJCOOU U3 MAKux yenetl O4eHb CUNbHO 3A6UCUM OM MO020, KAKUM 00pazom
NPOUCXO0UM PA3MbIKAHUE Yenu U, 8 HACMHOCMU, ¢ KAKOU CKOPOCMbIO PACXOOSAMCS pasmblKaemble
Koumakmul. J{isi KaxicO0020 KOHKPEmHO20 MUund uyenu umeemcss ONnpeodeieHHds CKOpPOCmb ee
DPasMbIKaHus (Ui OUANA30H CKOpOCHel), Npu KOmOpou GO3HUKArwue paspsiobl NpeoCcmasisiiom
Haubonbwylo onachocmo. Juanaszon ckopocmei, 6 KOMOPOM 6 DA3IUYHBIX DNEKMPUUECKUX YEensix
peanuzylomest Hauboiee ONACHble pPa3psiobl PA3MBIKAHUSA, 8ecbMda wupox. Huoichss epanuya 3mozo
OUANA30HA OMHOCUMCSL K OMUYECKUM YENnsiM U COCMAGISen 8 3A6UCUMOCIU OM 6U0d 63Pbl8OONACHOU
emecu Vi, < (0,05-0,2) m/c. Ipu ymenvuieHuu CKOpoCmu pasmbiKAHUsL OMHOCUMETbHO YKA3AHHBIX
3HAYEHUL, MUHUMATbHBIL 60CHIAMEHSIOWUL MOK 8 OMUYECKUX Yensix CHAYaNd OCMaemcs HeUsMeHHbIM,
a 3amem HayuHaem gospacmams. B nacmosiyee 6pems He BpeOCMAGISLEMCS BO3MOJCHbIM C
onpeoeneHHOCMbI0 YKA3amb KOHKPEMHbI MUn yenu, Komopblil MOXCHO ObLI0 Obl OmHecmu K 8epXHell
epanuye ckopocmetl pasmMblKAHUsL, HO MOJICHO CKA3AMb, YMO UMEencs MHO20 Munos yenei, O
KOmMOpbix 60/buiue CKOPOCMU pasmbikanusi Oonee ONAcHbl, HAnpumep UHOYKMUGHbIE Yenu, Yenu co
CMadUIUUPOBAHHBIMU NO MOKY UCMOYHUKAMu numanus. Ilpomescymounoe nonodicenue mexncoy
OMUYECKUMY U, HANpUMED, UHOYKIMUBHBIMU YENAMU MO2YM 3AHUMAMb UHOYKMUGHbIE Yenu ¢ OUOOHbIMU
wynmamu, O KOMOPLIX 3HAYeHUe Hauboiee ONACHOU CKOPOCMU PASMbIKAHUSL MEHAEmCs 6
3a6UCUMOCIU OM UX NAPAMEMPOS8 8 OOCMAMOYHO WUPOKOM OUAnd3oHe.

Ha npaxmuke 6onvuiue cKOpocmu pamMblKaHUusi peaiuzylomes npu o6pviee nposoOHUKos. s
MEOHBIX NPOBOOHUKO8 IMU CKOpocmu cocmasisiiom 5-6,5 m/c.

A.4.2 Bosmosxcnocmu ucKkpooopasyoumux MexaHusmos

Cmanoapmmuvie UCKpoooOpasylouwue Mexanusmbl He MO2Ym pearu308amv 6cex HeoOXOOUMbIX
cKopocmell, Komopule MO2ym noHadobumvcst ha npakmuxe. Tax, uckpoodpasyrowuii mexanusm I muna
N0360J51em NOYYamb MeOJeHHble CKOPOCIMU PAZMBIKAHUSL, HeoOX00UMble Oisl UCNLIMAHUN OMUYECKUX
yenetl. Imo npoucxooum npu OBUNCEHUU 801bPPAMOBOL NPOBOLOUKU 006 NA3A KAOMUEBO2O OUCKA.
Ipu 5mom Konuuecmeo maxKux MeOIeHHbIX PA3MbIKAHUL He8enuKo u cocmaegisem npubnusumensto 0,7
Ha 00un obopom Oepoicamens NpoBoaoUeK. bonvuiue ckoOpocmu pasmblKaHus HA IMOM MeXaHusme
Peanusylomcsi npu COCKAIb3blBAHUU BONbHPAMOBLIX NPOGONIOUEK ¢ Kpaed Kaomuesozo oucka. He
nomepsguiue ynpy2ocms HPOBOJOYKU, 0Oecneuusaiom 00CmMamoyHo OoIbue CKOPOCMU PA3MbIKAHUS,
npuemiemble Ol UCNBIMANUSL UHOYKMuUsHbIX yenei. [lo mepe nomepu ynpyeocmu MAKCUMATbHblE
CKOPOCIU PA3MBIKAHUSL CHUINCAIOMCS, HO 9MO NPAKMUYECKU He KOHMPOIUPYEMblil NPOYecc.

Boixoo uz smoil cumyayuu unu 6 CO30aAHUU CHREYUATbHBIX UCKPOOOPA3VIOWUX MEXAHUIMOS,
KOmopble, KaK HpAuiio, 60 MHO20 pa3 CIOJNCHee CYWeCmgylowux, 0a u He Ol 6ceX Clyudes 8
Hacmosujee 6pems Mo2ym Obimb CO30aHbl, U 8 nepexooe HA OecKAMepHbili Memoo OYeHKU
UCKPODOE30NACHOCMU INEKMPULECKUX Yenell.

A.4.3 Onpedenenue napamempog 31eKmpuiecko2o paspaoa

s obecneuenus uckpobe30nacHOCmu 1eKMpudeckoll yenu OOCMAmo4HO CHU3UMb MOWHOCHIb
paspsioa unu 8blOEISIOWYIOCS 8 HeM dHepeuio 00 bezonacnozo 3uadenus. Omciooa credyem, 4mo,



KOHMPOIUPYSL NAPaAMempbl INEKMPULECKo20 paspsod U 3HAs HpedebHO Oonycmumvle Ol He20
3HAYEHUSL, MOJICHO OCYUECMBIIAMb 6ECKAMEPHYIO OYEHKY UCKPOOE30NACHOCTU IIeKMPUYECKUX Yenell.

Iapamempoul  paszpsada MOJHCHO onpedensims HeNnoCPeOCNBEHHbIMU USMEPEHUAMU, a MaKdice
pacuemamu Uiy UsMepeHUaMU Ha OCHOBE UCHOIb308AHUS €20 MOOEU.

Ipumeuanue - Henocpeocmeennvle uzmepeHust napamempos paspsiod, Kak npasuio, npoeooumsb
HeyenecoodpasHo, NOCKOIbKY O 9M020 mpebyemcs UCKpoooOpasylouull. MexaHusm, pPeanru3yiouuil
Hauboiee OnacHvle YCosus paspsiooodpazoeanus, u 6ojiee OnpasoanHbiM 6 IMOM Cydde GNAEeNcs €20
UCNONb308AHUE OISt NPOBEOEHUSL NPSIMBIX UCHLIMANHUL UCKPOOE30NACHOCMU Yenu.

Cnedyem ommemums, Ymo npu HATUYUU OeliC8YIoueco MaKema yenu napamempsl paspaod
3HAUUMENLHO NpOWe ONpedesimb, UCHONb3YA CHEYUAIbHOE DIeKMPOHHOE YCMPOUCME0, KOMOopoe
NOOKAIOUAIOM K PAZMBIKAEMbIM KOHMAKMAM PACCMAMPUBAEMOU Yenu U OCYUecmeisiom Qusuieckoe
MOOENUPOBAHUE MAMEMAMUYECKOU MOOeIU paspsod, KaK NOKA3ano Ha pucynke A.26.

s pewenus muozux 3adau 8 obiacmu obecneueHus U OYEHKU UCKPOOE30NACHOCmU
INEKMPUYECKUX Yenell MaAmemMamuieckas Mooeilb paspsaoa Modicem Oblmb co30ana Ha Oaze e2o
CMamu4eckux GONbM-AMNEPHbIX XaApaKkmepucmux. Oma Mooeib Modcem Oblmb npedcmasiend
VpagHeHuem:

U,=U,+ a+i Vit (A.1)
Ip

20e U, - nanpsicenue paspaoa;

Uy - kamooOHoe nadenue Hanpsicenus;

a u b - xoagppuyuenmel, xapaxmepuszyroujue ycroéus nonydeHus xapaxmepucmuk; I, - mok
paspsoa;

V - CKOPOCHb PASMBIKAHUSL KOHMAKMOG,

f- epems.

s kamooa, uzeomoenennozo uz xaomus, U, = 8 B, a = 40 B/um u b =7,6 B-A/mm. C yenvio
NnosblUleHUs MOYHOCMU OnpedeieHus Hanpsixcenus paspsaoa U, kosgguyuenmsr a u b modxcro
onpedenams Ol 0ZPAHUYEHHbIX OUANA30HO8 U3MeHeHUus moka paspsaoa. Tax, Hanpumep, 01 08YX
ouanaszonos uzmenenuss moxa paspsioa 0,024 - 0,1 A u 0,05 - 2 A 3uauenus xosppuyuenmos a u b
coomsemcmeenno cocmasasiom a = 82,81 B/um, b = 2,42 B-A/mm u a = 43,89 B/mm, b= 5,18B-A/mm.

Ipu ucnonvzosanuu gopmynvt (A.1) Heobxooumo 3namv mok obpwiea 0y206020 paspsioa. Owu
3a6uUCuUm Om MAmMepuald KOHMaxKmo8 u napamempos paspsionou yenu. B nexomopuix cayuasx mok
06pvisa modicem ObIMb Onpedeien Npu aHaauze nepexooHo2o npoyecca 6 pasmvikaemou yenu. Eciu
Gakmuueckoe 3Hayenue MOKA 00pPLIBA HEU3BECMHO, MO MOdCem OblMb UCNONL306AHO 3HAYEHUE
MUHUMATILHO20 MOKA 0Y208020 pa3psiod, onpedesiioujee u3UUecKylo 803MONCHOCMb CYUWeCcmEo8anus
paspsioa. B smom ciyuae oyenka uckpobe3onacHoCcmu yenu CmaHo8UmCcst HeCKOIbKO 00ee HeCmKOu.
Jlna konmakmuot napel U3 KaOMust i 60abHPaAmMa MUHUMATLHBIL MOK OyeU RPUOTUSUNENbHO PABEH
0,02 A.

A.4.4 Bocnnamensaowas snepaus paspaoa pasmvlKaHus

M mozo, umobwl snekmpudeckuil pazpsio 6bi36a1 8OCHIAMEHEHUe 20Pioyell CMeC, HeobX00UMO
8bINOTIHEHUE 08YX YCIIOGULL!

1) mowmocmv paspsda 00ndCHA npesbluams HEKOmMopoe Nopo208oe 3HAYEHUe, NpU KOMOpOM
noCmynienue mMenia 6 30Hy 2OpeHUsi npesblilaem nomepu menid U3 s0pa  NAdMeHu, Umo
obecneuugaem e2o pazeumue;

2) 6 paspsioe O0JNHCHO 8bIOEIUMbCSL KOJUYECME0 IHEP2UU, 00CMAMOYHOe 011 OOCMUNCEHUS IOPOM
NAAMeHU YCI08ULL CAMOPACHPOCPAHEHUSL.

DkcnepumenmanbHble UCCIeO08ANUS NOKAZANU!

a) 6 B0CNIAMEHEHUU He YYACMEYem Yacmb IHepeul, GulOeAowascs 8 00IACmu KamooHo20
NadeHus HanpAX’CeHUs: paspsaoa;

0) 3HaueHue GOCHIAMEHAIOWEN JdHepeuUu paspadd 6 3HAYUMENbHOU CMeneHu 3dA8UCUm Oom
MOWHOCIU pas3psoa npu onpedereHHom ee cHudicenuu. Kpome mozco, sma genuuuna makdice CUibHO
3A6UCUM OM CKOPOCMU PA3MbIKAHUSL KOHMAKMO8 Yenu, NOCKOIbKY JMUM 60 MHO2OM ONPEOeISLemcst ux
nramezacsujee oeticmeue.

Ha pucynkax A.20-A.22 npusedensvt 3a8ucumocmu MUHUMATLHOU B0CHIAMEHAIOWel dHepauu
paspaoa W,.,,=f(T,v;), 3a ebluemom nomepv snepeuu 6 061acmu KamooH020 NAOEeHUs. HANPSIJICEHUs], OM
onumenvsrnocmu paspaa T (umo xapakmepu3zyem e20 cpeoHIOr MOWHOCMY) O pA3TUYHBIX CKOpOCHel
Vi DasMbIKauus KONMAKMoO8 yenu npu  eeposmuocmu  eocnaamenenus 107, 3asucumocmu,
OMHOCAWUECST K HAUMEHLUUM CKOPOCMSM PA3MbIKAHUS KOHMAKMO8, COOMBEMCMEYIOm YCI0GUIM
peanuzayuy MUHUMAIbHO20 B0CHIAMEHSIOUe20 MOKA 8 OMUYECKUX yensax. Pe3yibmamul nonyueHvl Ha
UCKPOODPA3yIOujem Mexanusme ¢ pecyiupyemol CKoOpocmulo pasmMulKaHUs KOHMAKMOG, 8 KOMOPOM O/s



coxXpamenusi YpOGHs  UCKPODE30NACHOCmU — ONU3KOMY K mMOMY, KOMOpbwill obecneyusaemcs
UcKkpoobpasyrowum mexanusmom I muna, KoHmaxkmel ObLIU U32OMOBIEHbL U3 KAOMUEBOU NAACMUHKYU U
6016¢hpamosoil npogonouku ouamempom 0,2 mm.

3Hayenuss MUHUMATLHBIX BOCHAAMEHAIOWUX IHepeutl W, 018 Kaxscoou CKOpOCMU DA3MbIKAHUS
V00OHee noayuams He U3 epagpuros, a UCNOIbL3Y HOPMYLY

o | Wonpu Wz W, =BT |
™\ W, npu W, <W,,i=BT,

20e Wi - MUHUMATbHASL BOCHLAMEHSIIOUASL IHEPSUSL NPU CKOPOCIU PASMBIKAHUSL Vi,

W, - MUHUMAbHAS. BOCNIAMEHSIOWAsL YHEP2USL RPU CKOPOCIU PASMBIKAHUSL Vi, COOMEEMCMEYIOuas
20PUBOHMATILHBIM YYACIKAM 2PAPUKOs;

W), - MuHuManbhas 60CNIAMEHAIOWAS. IHEPRUSL NPU CKOPOCMU PA3MBIKAHUS V;, COOMEEMCMEYIOuast
HAKTIOHHBIM YYACMKAM 2papuros;

T, - onumensrocms paspaoa, mc;, B u K - koagpuyuenmul 0na ckopocmu pazmblKanus v;.

Snavenus W,;,, xospduyuenmos B u K onsn 8,5%-noti memarnosozdywnou cmecu, 35,1%-noti
nponano6ozdyuhot u 7,1 %-Hot 2mMuneHo8030YWHOU CMecel NpUeoeHbl COOMEECMCMEECHHO 6
mabnuyax A.4.4.1-4.4.4.3.

(4.2)

Tabnuya A.4.4.1 - Oyenxa 3uauenuti W, u xosppguyuenmos B u K ona 85 %-noi
MEMAHOB030YUIHOU CMecU

v, M/C 0,046 0,110 0,300 0,900 1,800 4,000 6,500
W in, MK 8,26 3,89 1,94 1,06 0,74 0,42 0,35
B 1,146 1,919 2,363 2,528 2,056 1,757 1,384
K 1,235 1,110 1,097 0,835 0,661 0,662 0,531

Tabnuya A.4.4.2 - Oyenxa 3Hauenuti W, u xospguyuenmoe B u K ona 5,1 %-noi
NPONAHOBO30YUWIHOU CMECU

v, M/C 0,046 0,110 0,300 0,900 1,800 4,000 6,500
W in, MK 7,43 3,60 1,75 0,88 0,60 0,39 0,30
B 1,425 1,672 2,205 2,355 1,940 1,681 1,304
K 1,033 1,068 1,007 0,864 0,713 0,648 0,552

Tabnuya A.4.4.3 - Oyenxa 3Hauenuti W, u xospguyuenmoe B u K ona 7,1 %-noi
9MUNEHOBO30YVUWHOU cMeCU

v, M/C 0,15 0,25 0,45 1,00 2,00 4,00 7,90
W in, MK 1,820 1,140 0,670 0,350 0,200 0,135 0,115
B 1,527 1,643 1,350 1,150 1,072 0,601 0,183
K 0,787 0,797 0,786 0,809 0,807 0,576 0,147

A.4.5 Memoo oyenku

Memoo oyeHku uckpobe3onacHoCmu 21eKmpudeckoll yenu ceooumcsa K creoyiowemy. Illpu
napamempax yenu, obecneuusaowux mpebyemoiii  Kodppuyuenm  uckpobesonachocmu K,
onpeoensiiom dHepeur0 paspaod 3a 6bl4enmomM KamoOHbIX NOmMepPb U €20 OAUMENbHOCHb NPU 3a0aHHOU
CKOPOCMU PA3MBIKAHUA KOHMAKMO8 Yenu V; U3 OUANAZOHA Vi<V <V, Tlonyuennoe 3nauenue snepeuu
CPABHUBAIOM €O 3HAYEHUEM MUHUMATbHOU 6ocniamensiowel snepeuu (P=107) npu maxoii xce
OnuUmenbHoCmuy — paspsaoa U CKOPOCMU — pasMblKauus Koumakmog yenu. ILlenv  cyumarom
UCKpOOE30nacHoll, eciu npu 6cex CKOPOCMAX PAMBIKAHUA V; dHEpeull paspsaoos He Npesbluarom
MUHUMATILHBIX  8OCNIAMEHAIOWUX 3HaueHutl. Ecnu 3nauenusi sHepeuu u OaumensbHOCmMu paspaod
onpedenaom npu HOMUHANLHBLIX NApPAMEmpax yenu, mo 011 CPABHEHUSs UCNOIb3VION 3HAYeHUs
B0CHIIAMEHAIOWUX SHEPSULL, YMEHbULEHHbIE C YuemoM Kodgduyuenma uckpobesonachocmu 8 K pas.

A.4.6 Ilpumep oyenxu uckpobezonacuocmu yenu

s unntocmpayuu npoyedypbl OYeHKU UCKPOOE30NACHOCIU PACCMOMPUM YeNb, COCMOSWYIO U3
UCTNOYHUKA NUMAaHusi 8 6ude 3emeHma unu bamapeu Hanpaxcenuem U B u nocnedosamenvHo
VYCMAHOBIEHHO20 HENo8pexcoaemo20 MmoKOOSpaHuiumensHo2o pesucmopa conpomusnenuem R Om, kak
nokasano Ha pucynxe A.25. Paccmompenue npogedem ons epynnol 1. Beruuuna R Om - Munumanvras,
U B - maxcumanonas. Oyenxy nposedem onsi U == 24 B u mpex paziuyHvlX CORPOMUGIEHUL



pesucmopa: R; =33 Om, Ry, == 30,25 Om u R; = 75,5 Om. Coomeemcmeenno moxu Iy é yensx 6yoym
npubausumenvro pasuvl: Iy;= 0,73 A, 1;=0,79 A u ly; = 1,55 A.

IocredosamenbHocms oyeHKU.

1) Onpedensiom napamempol yenu c yuemom Kodgguyuenma uckpodezonachocmu, nanpumep 1,5.
Usmenennas yenv 6yoem umems napamempol: mox 6 yenu I, = 1,5 (U/R), nanpsiocenue U = 24 B. /[ns
paccmampusaemvix yeneil (conpomusnerus yenei R;, R, u R;) moku 6 usmenenHvix yensax Oyoym:
L=, 104, I,,=1,19 Aul;=2,32 A.

2) Onpedensawom 3Hepeuro paspaod u e20 OJAUMeNIbHOCb NPU PA3MbIKAHUU KOHMAKMO8 yenu ¢
pasnuunbiMu - ckopocmamu. Ilpumenumensno K paccmMampusaemoll Yenu MONCHO —NOJYHUMD
aHanumMu4ecKue 8blpaxceHus 01 onpedeneHus UCKOMbIX napamempos paspsaoa. [lna bonee cioxicHbix
yeneii pacuemsl, KaK npasuio, 8e0ym ¢ UCNOIb30BAHUEM HYUCTEHHBIX Memo008 peuteHus. C yuemom
svipadicenust (A.1) umeem credyrowjue pacuemuvie Qopmyvi:

- Mok 06pwiea paspaoa

1
=2 (4.3)
a
- 9Hepeust paspsoa
W 2(, al, &L, RM,(2b Y R} R%(2b Ia
Vo2 Tk e a ) Ter e e P
(A.4)
- OIUMENLHOCIb PA3POA
T =", (4.5)
1%
2
20e Lm = R—f % +1-=1| -maxcumanvuas onuna paspsaoa;
a
(U-U,)

i = - HAYAIBLHBIU MOK paA3pA0a;

V - CKOPOCHIb PA3MbIKAHUS YENU,

R - conpomuenenue yenu;

a u b - koaghpuyuenmeor.

Onpedenennviti no gpopmyne (A.3) mox obpwviga dy2o6o2o paspsioa 6oavue 0,05 A, nosmomy npu
pacyemax sHepeuu U OIUMEIbHOCMU pa3psod MOJCHO UCHOIb306amb Kodpguyuenmol a == 43,89
B/mm, b= 5,18 B-A/mm.

Pacuemul eotnonnsiiom 0151 pasiutHbix CKOPOCMEN PASMbIKAHUSL KOHMAKMO8 OM Vi =0,046m/c 00
Viax=0,5 M/C - MAKCUMATILHOU CKOPOCMU PA3MBIKAHUS KOHYO8 MEOHO20 NPOBOOHUKA NpU €20 obpbise.
Honyuennvie pacuemnoie 3nauenus W u T npusedenvi 6 mabuyeii A.4.6.1.

3) o gopmyne (A.2) ons kaxrcoou ckopocmu pasmblKaHUus KOHMAKMOE U NOJYYEHHBIX 3HAYEeHUL
ONUMENbHOCIMU  pa3psAod ONpedensiiom 3HAYEHUs MUHUMATbHBIX BOCHIAMEHSIOWUX dHepeull Wy,
Honyuennvie snauenusn W,,;,, npueedenvt 6 mabauye A.4.6.1.

4) JIna kadxcootl cKopocmu pasmblKAHUs KOHMAKMOS Npu 0OUHAKOBOU ONUMENbHOCHU pa3piod
npogooam cpasrenue 3navenui snepeui W, u W,,. Ecnu W,< W, mo yenv npu 0anHoli ckopocmu
PA3MBIKAHUSL KOHMAKNOG CYUMAION UCKPOOE30nACHOU.



Tabnuya A.4.6.1 - Pacuemnvle napamempuol dI1eKmMpuiecko20 pa3psaod u Kodpouyuenmos uckpobe3onachocmu

Pacuemnvie napamempul s1eKkmpuyecko2o pazpsoa u Kosphuyuenmos uckpobe3onacHoCmu Py MoKax 6 USMEHEHHbIX Yensix

L,=110A4 1,=119A4 I3;=2324
v,.m/c
T, mc EZZ”L’)’;C W,, moc| K, L A K; T, mc EZZ”L’)’;C W,, mxd| K, L, A K; T, mc AZV,ZZm;c W,, M| K, L A K;

0,046 3,620 8,26 7,380 2,06 1,19 1,63 3,730 8,26 8,260 1,81 1,19 | 1,50 | 4,590 8,26 20,50 069 | 1,19 0,77
0,110 1,516 3,89 3,080 2,32 1,29 1,77 1,560 3,89 3,450 2,04 1,29 | 1,63 1,920 3,89 8,57 0,78 | 1,29 0,83
0,300 0,556 1,94 1,130 3,15 1,62 2,22 0,570 1,94 1,270 2,78 1,62 | 2,04 0,704 1,94 3,14 1,06 | 1,62 1,05
0,900 0,185 1,06 0,377 516 2,34 3,20 0,190 1,06 0,420 4,55 2,34 | 2,95 0,235 1,06 1,05 1,73 | 2,34 1,51
1,800 0,093 0,74 0,189 7,21 3,03 4,15 0,095 0,74 0,210 6,36 3,03 | 3,82 0,117 0,74 0,52 2,42 | 3,03 1,95
4,000 0,042 0,42 0,085 9,09 3,65 5,00 0,043 0,42 0,095 8,02 3,65 | 460 | 0,053 0,42 0,24 3,05 | 3,65 2,35
6,500 0,026 0,35 0,052 12,31 4,70 6,44 0,026 0,35 0,058 10,86 4,70 | 592 0,032 0,35 0,15 4,14 | 4,70 3,03




U3 mabauywr 6uono, umo yenu ¢ R; = 33 Om u Ry = 30,25 Om uckpobesonachul 80 6cem ouanazome
usmeHenust ckopocmeil ux pasmvikanus. Llenv ¢ Ry = 15,5 Om nenvsa npusnams uckpobe3onachot,
maxK Kaxk ona yooenemeopsiem mpebosanusim obecneueHuss UCKpoOe30nacHOCmU MOAbKO Npu
ckopocmsax pasmuikanus, npesviuarowux 0,3 m/c.

B mabnuye A.4.6.1 npusedenvl snavenus kospguyuenmos uckpobesonacnocmu no suepeuu K,, =
Win / Wy (npu moxe yenu ly) u moxy K; = IL,;, / Iy komopvie noxasvisarom ux 63aumocessv npu
PA3UUHBIX CKOPOCHIAX PASMBIKAHUS OMUYECKOU Yenu.
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Pucynok A.11. Munumanvhulil 60CHIaMeHAIOWUTE MOK 6 AKMUBUZUPOBAHHBIX 63DbIEOONACHbIX
68000POOHO-KUCTIOPOOHBIX CMECSIX OJIsL OMUYECKUX yeneul
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Pucynox A.12. Munumanvroe gocniamensioujee Hanpajcenue 8 aKmueusupO8aHHo
63PbIBOONACHOU 8000POOHO-KUCIOPOOHOU cmecu (81 % Hy + 19 % 0,) Ons emxocmHblx yenet

nooepynnet HA npu R; = 0 Om
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Pucynox A.13. Munumanvroe gocniamensiowee HanpsdiceHue 8 AKmueU3upOSaHHol
83pbIBOONACHOU 8000POOHO-KUCTOPOOHOU cmecu (81 % H, + 19 % 0,) 0na emkocmHbx yenetl
nooepynnet 1A npu R; = 10 Om
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Pucynox A.14. Munumansroe ocniamensiowee HANpsdiceHue 8 AKmueU3UpOSaAHHoU
83PbIBOONACHOL 8000POOHO-KUCTOPOOHOU cmecu (81 % H, + 19 % 0,) ona emkocmuuix yeneu
nooepynnet 114 npu R; = 100 Om
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Pucynok A.15. Munumanvnoe eocniamenaowee HanpajiceHue 8 AaKMmueUUpOBaAHHOU
83PbI8OONACHOU 8000POOHO-KUCIOPoOHoU cmecu (81 % H2 + 19 % O;) ons emkocmubix yeneti
nooepynnsi 1[4 npu R; = 1000 Om
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Pucynok A.16. Munumanvnoe gocniamensaowee HanpsajiceHue 8 AaKMmueUUpOBAHHOU
83PbIBOONACHOU 8000POOHO-KUCIOPOOHOU cmecu (75 % Hy + 25 % 0,) ona emxocmublx yenel

nooepynnet IIB npu R; = 0 Om
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Pucynok A.17. Munumanvnoe gocniamensiouee HanpsceHue 8 aKmugU3UpPOBaAHHOL
83PbIBOONACHOU 8000POOHO-KUCIOPOOHOU cmecu (75 % Hy + 25 % 0,) 0na emkocmHblx yenet
nooepynnet I1IB npu R; = 10 Om
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Pucynok A.18. Munumanvnoe gocniamensiouee HanpsceHue 8 aKmugU3UPOBAHHOL
83PbIBOONACHOU 8000POOHO-KUCTOPOOHOU cmecu (75 % Hy + 25 % O,) 0ns emkocmubix yenetl
nooepynnet I1IB npu R; = 100 Om
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Pucynox A.19. Munumansroe gocniamensiowee HANPsdliceHue 8 AKMmueUUpOSaAHHOU
83PbIBOONACHOI 8000POOHO-KUCIOPOOHOU cmecu (75 % H, + 25 % O,) ona emxocmmubix yenet
nodepynnot IIB npu R; = 1000 Om
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Pucynox A.20. Munumanshas eocniamensiiowas dnepaust Mema-nogo30yuinou cmecu (8,3 % CH, +
91,7 % 6030yx) 6 3a8ucumocmu om OIUMeIbHOCMU paA3PA0d U CKOPOCTU PAZMBIKAHUA KOHMAKMO8
yenu 0ns epynnwl I
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Pucynox A.21. Munumanshas socnnamensiiowas snepaust nponanogo3oyunou cmecu (3,3 % C;Hg+
94,7 % 6030yx) 8 3a8uUcuMoOcmy 0m OAUMENbHOCIU PA3PA0a U CKOPOCMU PA3MBIKAHUS KOHMAKMOS
yenu 011 nooepynnsi 114
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Pucynok A.22. Munumanehas eocniamensiowas sHepaust smuieno8o3oyuro cmecu (7,3 % CoH, +
92,7 % 6030yx) 8 3a8UCUMOCHIU OM OTUMENbHOCIU PA3PA0A U CKOPOCMU PASMBIKAHUSL KOHMAKNOG
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Pucynox A.24. TIpoctas eMKOCTHas IIETIb

Pucynox A.25. IIpocTast omuueckas Lienb
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Pucynox A.26. Biiok cxema yCTaHOBKH IS 3JIEKTPOU3MEPHUTEIbHOM OLIEHKH TapaMEeTPOB pas3psaa

Tabnuma A.l - JIOMyCTHMBIH TOK KOPOTKOTO 3aMBIKAHUS B 3aBUCHUMOCTH OT HANPSKCHHUS U
MO PYIIIBI IIEKTPOOOOPYAOBAHHS

JlommycTHMBII TOK KOPOTKOTO 3aMBIKaHHMs JISKTPOOOOPYLIOBaHHUS ITOATPYIIIT
1C | 1B | 1A
Hanpsxenue,
B KoaddunueHt nckpobesonacHoCTH

1 1,5 1 1,5 1 1,5

A A A A A A
12,0 - - - - - -
12,1 5,00 3,33 - - - -
12,2 4,72 3,15 - - - -
12,3 4,46 2,97 - - - -
12,4 4,21 2,81 - - - -
12,5 3,98 2,65 - - - -
12,6 3,77 2,51 - - - -
12,7 3,56 2,37 - - - -
12,8 3,37 2,25 - - - -
12,9 3,19 2,13 - - - -
13,0 3,02 2,02 - - - -
13,1 2,87 1,91 - - - -
13,2 2,72 1,81 - - - -
13,3 2,58 1,72 - - - -




JlonycTruMblil TOK KOPOTKOTO 3aMbIKaHUsI AJIEKTPOOOOPYAOBAHUS OIIPYIIT

Hamnpsoxenue s | A
B ’ KoadpdummenT nckpobe3onacHOCTH
1 1,5 1 1,5 1 1,5
A A A A A A

13,4 2,45 1,63 - - - -
13,5 2,32 1,55 5,00 3,33 - -
13,6 2,21 1,47 4,86 3,24 - -
13,7 2,09 1,40 4,72 3,14 - -
13,8 1,99 1,33 4,58 3,05 - -
13,9 1,89 1,26 4,45 2,97 - -
14,0 1,80 1,20 4,33 2,88 - -
14,1 1,75 1,16 4,21 2,80 - -
14,2 1,70 1,13 4,09 2,73 - -
14,3 1,65 1,10 3,98 2,65 - -
14,4 1,60 1,07 3,87 2,58 - -
14,5 1,55 1,04 3,76 2,51 - -
14,6 1,51 1,01 3,66 2,44 - -
14,7 1,47 0,98 3,56 2,38 - -
14,8 1,43 0,95 3,47 2,31 5,00 3,33
14,9 1,39 0,93 3,38 2,25 4,86 3,24
15,0 1,35 0,900 3,29 2,19 4,73 3,15
15,1 1,31 0,875 3,20 2,14 4,60 3,07
15,2 1,28 0,851 3,12 2,08 4,48 2,99
15,3 1,24 0,828 3,04 2,03 4,36 2,91
15,4 1,21 0,806 2,96 1,98 4,25 2,83
15,5 1,18 0,784 2,89 1,92 4,14 2,76
15,6 1,15 0,769 2,81 1,88 4,03 2,69
15,7 1,12 0,744 2,74 1,83 3,92 2,62
15,8 1,09 0,724 2,68 1,78 3,82 2,55
15,9 1,06 0,705 2,61 1,74 3,72 2,48
16,0 1,03 0,687 2,55 1,70 3,63 2,42
16,1 1,00 0,669 2,48 1,66 3,54 2,36
16,2 0,98 0,652 2,42 1,61 3,45 2,30
16,3 0,95 0,636 2,36 1,57 3,36 2,24
16,4 0,93 0,620 2,31 1,54 3,28 2,19
16,5 0,91 0,604 2,25 1,50 3,20 2,13
16,6 0,88 0,589 2,20 1,47 3,12 2,08
16,7 0,86 0,575 2,15 1,43 3,04 2,03
16,8 0,84 0,560 2,10 1,40 2,97 1,98
16,9 0,82 0,547 2,05 1,37 2,90 1,93
17,0 0,80 0,533 2,00 1,34 2,83 1,89
17,1 0,78 0,523 1,96 1,31 2,76 1,84
17,2 0,77 0,513 1,93 1,28 2,70 1,80
17,3 0,75 0,503 1,89 1,26 2,63 1,76
17,4 0,74 0,493 1,85 1,24 2,57 1,72
17,5 0,73 0,484 1,82 1,21 2,51 1,68
17,6 0J1 0,475 1,79 1,19 2,45 1,64
17,7 0,70 0,466 1,75 1,17 2,40 1,60
17,8 0,69 0,457 1,72 . 1,15 2,34 1,56
17,9 0,67 0,448 1,69 1,13 2,29 1,53
18,0 0,66 0,440 1,66 1,11 2,24 1,49

MA MA MA MA MA MA
18,1 648 432 1630 1087 2188 1459
18,2 636 424 1601 1068 2139 1426
18,3 625 417 1573 1049 2091 1394




JlonycTruMblil TOK KOPOTKOTO 3aMbIKaHUsI AJIEKTPOOOOPYAOBAHUS OIIPYIIT

Hamnpsoxenue s | 1B | A
B ’ KoadpdummenT nckpobe3onacHOCTH

1 1,5 1 1,5 1 1,5

A A A A A A
18,4 613 409 1545 1030 2045 1363
18,5 602 402 1518 1012 2000 1333
18,6 592 394 1491 995 1967 1311
18,7 581 387 1466 977 1935 1290
18,8 571 380 1441 960 1903 1269
18,9 561 374 1416 944 1872 1248
19,0 551 367 1392 928 1842 1228
19,1 541 361 1368 912 1812 1208
19,2 532 355 1345 897 1784 1189
19,3 523 348 1323 882 1755 1170
19,4 514 342 1301 867 1727 1152
19,5 505 337 1279 853 1700 1134
19,6 496 331 1258 839 1673 1116
19,7 448 325 1237 825 1648 1098
19,8 480 320 1217 811 1622 1081
19,9 472 314 1197 798 1597 1065
20,0 464 309 1177 785 1572 1048
20,1 456 304 1158 772 1549 1032
20,2 448 299 1140 760 1525 1016
20,3 441 294 1122 748 1502 1001
20,4 434 289 1104 736 1479 986
20,5 427 285 1087 724 1457 971
20,6 420 280 1069 713 1435 957
20,7 413 275 1053 702 1414 943
20,8 406 271 1036 691 1393 929
20,9 400 267 1020 680 1373 915
21,0 394 262 1004 670 1353 902
21,1 387 258 989 659 1333 889
21,2 381 254 974 649 1314 876
21,3 375 250 959 639 1295 863
21,4 369 246 945 630 1276 851
21,5 364 243 930 620 1258 839
21,6 358 239 916 611 1240 827
21,7 353 235 903 602 1222 815
21,8 347 231 889 593 1205 804
21,9 342 228 876 584 1189 792
22,0 337 224 863 575 1172 781
22,1 332 221 851 567 1156 770
22,2 327 218 838 559 1140 760
223 322 215 826 551 1124 749
22,4 317 211 814 543 1109 739
22,5 312 208 802 535 1093 729
22,6 308 205 791 527 1078 719
22,7 303 202 779 520 1064 709
22,8 299 199 768 512 1050 700
22,9 294 196 757 505 1036 690
23,0 290 193 747 498 1022 681
23,1 287 191 736 491 1008 672
23,2 284 189 726 484 995 663
23,3 281 187 716 477 982 655
23,4 278 185 706 471 969 646




JlonycTruMblil TOK KOPOTKOTO 3aMbIKaHUsI AJIEKTPOOOOPYAOBAHUS OIIPYIIT

Hamnpsoxenue s | 1B | A
B ’ KoadpdummenT nckpobe3onacHOCTH

1 1,5 1 1,5 1 1,5

A A A A A A
23,5 275 183 696 464 956 638
23,6 272 182 687 458 944 629
23,7 270 180 677 452 932 621
23,8 267 178 668 445 920 613
23,9 264 176 659 439 908 605
24,0 261 174 650 433 896 597
24,1 259 173 644 429 885 590
24,2 256 171 637 425 873 582
24,3 253 169 631 421 862 575
24,4 251 167 625 416 852 568
24,5 248 166 618 412 841 561
24,6 246 164 612 408 830 554
24,7 244 163 606 404 820 547
24,8 241 161 601 400 810 540
24,9 239 159 595 396 800 533
25,0 237 158 589 393 790 527
25,1 234 156 580 389 780 520
25,2 232 155 578 385 771 514
25,3 230 153 572 381 762 508
254 228 152 567 378 752 502
25,5 226 150 561 374 743 496
25,6 223 149 556 371 734 490
25,7 221 148 551 367 726 484
25,8 219 146 546 364 717 478
25,9 217 145 541 360 708 472
26,0 215 143 536 357 700 467
26,1 213 142 531 354 694 463
26,2 211 141 526 350 688 459
26,3 209 139 521 347 683 455
26,4 207 138 516 344 677 451
26,5 205 137 512 341 671 447
26,6 203 136 507 338 666 444
26,7 202 134 502 335 660 440
26,8 200 133 498 332 655 437
26,9 198 132 493 329 649 433
27,0 196 131 489 326 644 429
27,1 194 130 485 323 639 426
27,2 193 128 480 320 364 422
27,3 191 127 476 317 629 419
27,4 189 126 472 315 624 416
27,5 188 125 468 312 619 412
27,6 186 124 464 309 614 409
27,7 184 123 460 306 609 406
27,8 183 122 456 304 604 403
27,9 181 121 452 301 599 399
28,0 180 120 448 299 594 396
28,1 178 119 444 296 590 393
28,2 176 118 440 293 585 390
28,3 175 117 436 291 581 387
28,4 173 116 433 288 576 384
28,5 172 115 429 286 572 381




JlonycTruMblil TOK KOPOTKOTO 3aMbIKaHUsI AJIEKTPOOOOPYAOBAHUS OIIPYIIT

Hamnpsoxenue s | 1B | A
B ’ KoadpdummenT nckpobe3onacHOCTH

1 1,5 1 1,5 1 1,5

A A A A A A
28,6 170 114 425 284 567 378
28,7 169 113 422 281 563 375
28,8 168 112 418 279 559 372
28,9 166 111 415 277 554 370
29,0 165 110 411 274 550 367
29,1 163 109 408 272 546 364
29,2 162 108 405 270 542 361
29,3 161 107 401 268 538 358
29,4 159 106 398 265 534 356
29,5 158 105 395 263 530 353
29,6 157 105 392 261 526 351
29,7 155 104 388 259 522 348
29,8 154 103 385 257 518 345
29,9 153 102 382 255 514 343
30,0 152 101 379 253 510 340
30,2 149 99,5 373 249 503 335
30,4 147 97,9 367 245 496 330
30,6 145 96,3 362 241 489 326
30,8 142 94,8 356 237 482 321
31,0 140 93,3 350 233 475 317
31,2 138 92,2 345 230 468 312
31,4 137 91,0 339 226 462 308
31,6 135 89,9 334 223 455 303
31,8 133 88,8 329 219 449 299
32,0 132 87,8 324 216 442 295
32,2 130 86,7 319 213 436 291
32,4 129 85,7 315 210 431 287
32,6 127 84,7 310 207 425 283
32,8 126 83,7 305 204 419 279
33,0 124 82,7 301 201 414 276
33,2 123 81,7 297 198 408 272
33,4 121 80,8 292 195 403 268
33,6 120 79,8 288 192 398 265
38,8 118 78,9 284 189 393 262
34,0 117 78,0 280 187 389 259
34,2 116 77,2 277 185 384 256
34,4 114 76,3 274 183 380 253
34,6 113 75,4 271 181 376 251
34,8 112 74,6 269 179 372 248
35,0 111 73,8 266 177 368 245
35,2 109 73,0 263 175 364 242
35,4 108 72,2 260 174 360 240
35,6 107 71,4 258 172 356 237
35,8 106 70,6 255 170 352 235
36,0 105 69,9 253 168 348 232
36,2 104 69,1 250 167 345 230
36,4 103 68,4 248 165 341 227
36,6 102 67,7 245 164 337 225
36,8 100 66,9 243 162 334 223
37,0 99,4 66,2 241 160 330 220
37,2 98,3 65,6 238 159 327 218




JlommycTHMBIIA TOK KOPOTKOTO 3aMBbIKaHUS MIEKTPOOOOPYLOBAHHUS IOATPYIIIT
11C | 1B | 1A
Hamnpsokenue,
B KoadpdummenT nckpobe3onacHOCTH
1 1,5 1 1,5 1 1,5
A A A A A A
37,4 97,3 64,9 236 157 324 216
37,6 96,3 64,2 234 156 320 214
37,8 95,3 63,6 231 154 317 211
38,0 94,4 62,9 229 153 314 209
38,2 93,4 62,3 227 151 311 207
38,4 92,5 61,6 225 150 308 205
38,6 91,5 61,0 223 149 304 203
38,8 90,6 60,4 221 147 301 201
39,0 89,7 59,8 219 146 298 199
39,2 88,8 59,2 217 145 296 197
39,4 88,0 58,6 215 143 293 195
39,6 87,1 58,1 213 142 290 193
39,8 86,3 57,5 211 141 287 191
40,0 85,4 57,0 209 139 284 190
40,5 83,4 55,6 205 136 278 185
41,0 81,4 54,3 200 133 271 181
41,5 79,6 53,0 196 131 265 177
42,0 77,7 51,8 192 128 259 173
42,5 76,0 50,6 188 125 253 169
43,0 74,3 49,5 184 122 247 165
43,5 72,6 48,4 180 120 242 161
44,0 71,0 47,4 176 117 237 158
44,5 69,5 46,3 173 115 231 154
45,0 68,0 45,3 169 113 227 151
Tabmuna A.2. - Jlomyctumasi €MKOCTh B 3aBUCHMOCTH OT HANpsDKEHUS W HOATPYIIIBI
3NIEKTPOOOOPYAOBAHUS
JlonycTrMmasi eMKOCTb 3JIEKTPOO0OPY 10BaHHSI HOATPYIII
11C | 1B | 1A
Hanpsoxenue,
B Koaddunment uckpodesonacHocTu
1 1,5 1 1,5 1 1,5
MKD MKD MKD MKD MKD MKD
5,0 - 100 - - - -
5,1 - 88 - - - -
52 - 79 - - - -
5,3 - 71 - - - -
54 - 65 - - - -
5,5 - 58 - - - -
5,6 1000 54 - - - -
5,7 860 50 - - - -
5,8 750 46 - - - -
5,9 670 43 - - - -
6,0 600 40 - 1000 - -
6,1 535 37 - 880 - -
6,2 475 34 - 790 - -
6,3 420 31 - 720 - -
6,4 370 28 - 650 - -
6,5 325 25 - 570 - -
6,6 285 22 - 500 - -
6,7 250 19,6 - 430 - -
6,8 220 17,9 - 380 - -




JlonycTrmast eMKOCTb 3JIEKTPO0O0PY10BaHHSL HOATPYIIIT

Hamnpsoxenue e | A
B ’ KoadpdummenT nckpobe3onacHOCTH
1 1,5 1 1,5 1 1,5
MKD MKD MKD MKD MKD MKD
6,9 200 16,8 - 335 - -
7,0 175 15,7 - 300 - -
7,1 155 14,6 - 268 - -
7,2 136 13,5 - 240 - -
7,3 120 12,7 - 216 - -
7,4 110 11,9 - 195 - -
7,5 100 11,1 - 174 - -
7,6 92 10,4 - 160 - -
7,7 85 9,8 - 145 - -
7,8 79 9,3 - 130 - -
7,9 74 8,8 - 115 - -
8,0 69 8,4 - 100 - -
8,1 65 8,0 - 90 - -
8,2 61 7,6 - 81 - -
8,3 56 7,2 - 73 - -
8,4 54 6,8 - 66 - -
8,5 51 6,5 - 60 - -
8,6 49 6,2 - 55 - -
8,7 47 5,9 - 50 - 1000
8,8 45 5,5 - 46 - 730
8,9 42 5,2 - 43 - 590
9,0 40 4,9 1000 40 - 500
9,1 38 4,6 920 37 - 446
9,2 36 4,3 850 34 - 390
9,3 34 4,1 790 31 - 345
9,4 32 3,9 750 29 - 300
9,5 30 3,7 700 27 - 255
9,6 28 3,6 650 26 - 210
9,7 26 3,5 600 24 - 170
9,8 24 3,3 550 23 - 135
9,9 22 3,2 500 22 - 115
10,0 20,0 3,0 450 20,0 - 100
10,1 18,7 2,87 410 19,4 - 93
10,2 17,8 2,75 380 18,7 - 88
10,3 17,1 2,63 350 18,0 - 83
10,4 16,4 2,52 325 17,4 - 79
10,5 15,7 2,41 300 16,8 - 75
10,6 15,0 2,32 280 16,2 - 72
10,7 14,2 2,23 260 15,6 - 69
10,8 13,5 2,14 240 15,0 - 66
10,9 13,0 2,05 225 14,4 - 63
11,0 12,5 1,97 210 13,8 - 60
11,1 11,9 1,90 195 13,2 - 57,0
11,2 11,4 1,84 180 12,6 - 54,0
11,3 10,9 1,79 170 12,1 - 51,0
11,4 10,4 1,71 160 11,7 - 48,0
11,5 10,0 1,64 150 11,2 - 46,0
11,6 9,6 1,59 140 10,8 - 43,0
11,7 9,3 1,54 130 10,3 - 41,0
11,8 9,0 1,50 120 9,9 - 39,0
11,9 8,7 1,45 110 9,4 - 37,0




JlonycTrmast eMKOCTb 3JIEKTPO0O0PY10BaHHSL HOATPYIIIT

Hamnpsoxenue e | A
B ’ KoadpdummenT nckpobe3onacHOCTH
1 1,5 1 1,5 1 1,5
MKD MKD MKD MKD MKD MKD
12,0 8,4 1,41 100 9,0 - 36,0
12,1 8,1 1,37 93 8,7 - 34,0
12,2 7,9 1,32 87 8,4 - 33,0
12,3 7,6 1,28 81 8,1 - 31,0
12,4 7,2 1,24 75 7,9 - 30,0
12,5 7,0 1,20 70 7,7 - 28,0
12,6 6,8 1,15 66 7,4 - 27,0
12,7 6,6 1,10 62 7,1 - 25,4
12,8 6,4 1,06 58 6,8 - 24,2
12,9 6,2 1,03 55 6,5 - 23,2
13,0 6,0 1,00 52 6,2 1000 22,5
13,1 5,7 0,97 49 6,0 850 21,7
13,2 54 0,94 46 5,8 730 21,0
13,3 53 0,91 44 5,6 630 20,2
13,4 5,1 0,88 42 55 560 19,5
13,5 4,9 0,85 40 53 500 19,0
13,6 4,6 0,82 38 5,2 450 18,6
13,7 4.4 0,79 36 5,0 420 18,1
13,8 4,2 0,76 34 4,9 390 17,7
13,9 4,1 0,74 32 4,7 360 17,3
14,0 4,0 0,73 30 4,60 330 17,0
14,1 3,9 0,71 29 4,49 300 16,7
14,2 3,8 0,70 28 4,39 270 16,4
14,3 3,7 0,68 27 4,28 240 16,1
14,4 3,6 0,67 26 4,18 210 15,8
14,5 3,5 0,65 25 4,07 185 15,5
14,6 34 0,64 24 3,97 160 15,2
14,7 3,3 0,62 23 3,86 135 14,9
14,8 3,2 0,61 22 3,76 120 14,6
14,9 3,1 0,59 21 3,65 110 14,3
15,0 3,0 0,58 20,2 3,55 100 14,0
15,1 2,90 0,57 19,7 3,46 95 13,7
15,2 2,82 0,55 19,2 3,37 91 13,4
15,3 2,76 0,53 18,7 3,28 88 13,1
15,4 2,68 0,521 18,2 3,19 85 12,8
15,5 2,60 0,508 17,8 3,11 82 12,5
15,6 2,52 0,497 17,4 3,03 79 12,2
15,7 2,45 0,487 17,0 2,95 77 11,9
15,8 2,38 0,478 16,6 2,88 74 11,6
15,9 2,32 0,469 16,2 2,81 72 11,3
16,0 2,26 0,460 15,8 2,75 70 11,0
16,1 2,20 0,451 15,4 2,69 68 10,7
16,2 2,14 442 15,0 2,63 66 10,5
16,3 2,08 433 14,6 2,57 64 10,2
16,4 2,02 424 14,2 2,51 62 10,0
16,5 1,97 415 13,8 2,45 60 9,8
16,6 1,92 406 13,4 2,40 58 9,6
16,7 1,88 398 13,0 2,34 56 9.4
16,8 1,84 390 12,6 2,29 54 9,3
16,9 1,80 382 12,3 2,24 52 9,1
17,0 1,76 375 12,0 2,20 50 9,0




JlonycTrmast eMKOCTb 3JIEKTPO0O0PY10BaHHSL HOATPYIIIT

Hamnpsoxenue e | 1B A
B ’ KoadpdummenT nckpobe3onacHOCTH
1 1,5 1 1,5 1 1,5
MKD MKD MKD MKD MKD MKD
17,1 1,71 367 11,7 2,15 48 8,8
17,2 1,66 360 11,4 2,11 47 8,7
17,3 1,62 353 11,1 2,06 45 8,5
17,4 1,59 346 10,8 2,02 44 8,4
17,5 1,56 339 10,5 1,97 42 8,2
17,6 1,53 333 10,2 1,93 40 8,1
17,7 1,50 327 9,9 1,88 39 8,0
17,8 1,47 321 9,6 1,84 38 7,9
17,9 1,44 315 9,3 1,80 37 7,7
18,0 1,41 309 9,0 1,78 36 7,6
18,1 1,38 303 8,8 1,75 35 7,45
18,2 1,35 297 8,6 1,72 34 7,31
18,3 1,32 291 8,4 1,70 33 7,15
18,4 1,29 285 8,2 1,69 32 7,00
18,5 1,27 280 8,0 1,67 31 6,85
18,6 1,24 275 7,9 1,66 30 6,70
18,7 1,21 270 7,8 1,64 29 6,59
18,8 1,18 266 7,6 1,62 28 6,48
18,9 1,15 262 7,4 1,60 27 6,39
19,0 1,12 258 7,2 1,58 26 6,30
19,1 1,09 252 7,0 1,56 25,0 6,21
19,2 1,06 251 6,8 1,55 24,2 6,12
19,3 1,04 248 6,6 1,52 23,6 6,03
19,4 1,02 244 6,4 1,51 23,0 5,95
19,5 1,00 240 6,2 1,49 22,5 5,87
19,6 0,98 235 6,0 1,47 22,0 5,80
19,7 0,96 231 5,9 1,45 21,5 5,72
19,8 0,94 227 5,8 1,44 21,0 5,65
19,9 0,92 223 5,7 1,42 20,5 5,57
20,0 0,90 220 5,6 1,41 20,0 5,50
20,1 0,88 217 5,5 1,39 19,5 5,42
20,2 0,86 213 5,4 1,38 19,2 5,35-
20,3 0,84 209 5,3 1,36 18,9 5,27
20,4 0,82 206 5,2 1,35 18,6 5,20
20,5 0,80 203 5,1 1,33 18,3 5,12
20,6 0,78 200 5,0 1,32 18,0 5,05
20,7 0,76 197 4,9 1,31 17,7 4,97
20,8 0,75 194 48 1,30 17,4 4,90
20,9 0,74 191 4,7 1,28 17,2 4,84
21,0 0,73 188 4,6 1,27 17,0 4,78
21,1 0,72 185 4,52 1,25 16,8 4,73
21,2 0,71 183 4,45 1,24 16,6 4,68
21,3 0,70 181 4,39 1,23 16,4 4,62
21,4 0,69 179 4,32 1,22 16,2 4,56
21,5 0,68 176 4,25 1,20 16,0 4,50
21,6 0,67 174 4,18 1,19 15,8 4,44
21,7 0,66 172 4,11 1,17 15,6 4,38
21,8 0,65 169 4,04 1,16 15,4 4,32
21,9 640 167 3,97 1,15 15,2 4,26
22,0 630 165 3,90 1,14 15,0 4,20
22,1 620 163 3,83 1,12 14,8 4,14




JlonycTrmast eMKOCTb 3JIEKTPO0O0PY10BaHHSL HOATPYIIIT

11C | 11B | 1A
Hamnpsoxenue,
B KoadpdummenT nckpobe3onacHOCTH
1 1,5 1 1,5 1 1,5

MKD MKD MKD MKD MKD MKD
22,2 610 160 3,76 1,11 14,6 4,08
22,3 600 158 3,69 1,10 14,4 4,03
22,4 590 156 3,62 1,09 14,2 3,98
22,5 580 154 3,55 1,08 14,0 3,93
22,6 570 152 3,49 1,07 13,8 3,88
22,7 560 149 3,43 1,06 13,6 3,83
22,8 550 147 3,37 1,05 13,4 3,79
22,9 540 145 3,31 1,04 13,2 3,75
23,0 530 143 3,25 1,03 13,0 3,71
23,1 521 140 3,19 1,02 12,8 3,67
23,2 513 138 3,13 1,01 12,6 3,64
23,3 505 136 3,08 1,00 12,4 3,60
23,4 497 134 3,03 0,99 12,2 3,57
23,5 490 132 2,98 0,98 12,0 3,53
23,6 484 130 2,93 0,97 11,8 3,50
23,7 478 128 2,88 0,96 11,6 3,46
23,8 472 127 2,83 0,95 11,4 3,42
23,9. 466 126 2,78 0,94 11,2 3,38
24,0 460 125 2,75 0,93 11,0 3,35
24,1 454 124 2,71 0,92 10,8 3,31
24,2 448 122 2,67 0,91 10,7 3,27
24,3 442 120 2,63 0,90 10,5 3,23
24,4 436 119 2,59 0,89 10,3 3,20
24,5 430 118 2,55 0,88 10,2 3,16
24,6 424 116 2,51 0,87 10,0 3,12
24,7 418 115 2,49 0,87 9,9 3,08
24,8 412 113 2,44 0,86 9,8 3,05
24,9 406 112 2,40 0,85 9,6 3,01
25,0 400 110 2,36 0,84 9,5 2,97
25,1 395 108 2,32 0,83 9,4 2,93
25,2 390 107 2,29 0,82 9,3 2,90
25,3 385 106 2,26 0,82 9,2 2,86
25,4 380 105 2,23 0,81 9,1 2,82
25,5 375 104 2,20 0,80 9,0 2,78
25,6 370 103 2,17 0,80 8,9 2,75
25,7 365 102 2,14 0,79 8,8 2,71
25,8 360 101 2,11 0,78 8,7 2,67
25,9 355 100 2,08. 0,77 8,6 2,63
26,0 350 99 2,05 0,77 8,5 2,60
26,1 345 98 2,02 0,76 8,4 2,57
26,2 341 97 1,99 0,75 8,3 2,54
26,3 337 97 1,96 0,74 8,2 2,51
26,4 333 96 1,93 0,74 8,1 2,48
26,5 329 95 1,90 0,73 8,0 2,45
26,6 325 94 1,87 0,73 8,0 2,42
26,7 321 93 1,84 0,72 7,9 2,39
26,8 317 92 1,82 0,72 7,8 2,37
26,9 313 91 1,80 0,71 7,7 2,35
27,0 309 90 1,78 0,705 7,60 2,33
27,1 305 89 1,76 0,697 7,50 2,31
27,2 301 89 1,74 0,690 7,42 2,30




JlonycTrmast eMKOCTb 3JIEKTPO0O0PY10BaHHSL HOATPYIIIT

Hamnpsoxenue e | 1B | A
B ’ KoadpdummenT nckpobe3onacHOCTH
1 1,5 1 1,5 1 1,5

MKD MKD MKD MKD MKD MKD
27,3 297 88 1,72 0,683 7,31 2,28
27,4 293 87 1,71 0,677 7,21 2,26
27,5 289 86 1,70 0,672 7,10 2,24
27,6 285 86 1,69 668 7,00 2,22
27,7 281 85 1,68 663 6,90 2,20
27,8 278 84 1,67 659 6,80 2,18
27,9 275 84 1,66 654 6,70 2,16
28,0 272 83 1,65 650 6,60 2,15
28,1 269 82 1,63 645 6,54 2,13
28,2 266 81 1,62 641 6,48 2,11
28,3 263 80 1,60 636 6,42 2,09
28,4 260 79 1,59 632 6,36 2,07
28,5 257 78 1,58 627 6,30 2,05
28,6 255 77 1,57 623 6,24 2,03
28,7 253 77 1,56 618 6,18 2,01
28,8 251 76 1,55 614 6,12 2,00
28,9 249 75 1,54 609 6,06 1,98
29,0 247 74 1,53 605 6,00 1,97
29,1 244 74 1,51 600 5,95 1,95
29,2 241 73 1,49 596 5,90 1,94
29,3 238 72 1,48 591 5,85 1,92
29,4 235 71 1,47 587 5,80 1,91
29,5 232 71 1,46 582 5,75 1,89
29,6 229 70 1,45 578 5,70 1,88
29,7 226 69 1,44 573 5,65 1,86
29,8 224 68 1,43 569 5,60 1,85
29,9 222 67 1,42 564 5,55 1,83
30,0 220 66 1,41 560 5,50 1,82
30,2 215 65 1,39 551 5,40 1,79
30,4 210 64 1,37 542 5,30 1,76
30,6 206 62,6 1,35 533 5,20 1,73
30,8 202 61,6 1,33 524 5,10 1,70
31,0 198 60,5 1,32 515 5,00 1,67
31,2 194 59,6 1,30 506 4,90 1,65
31,4 190 58,7 1,28 497 4,82 1,62
31,6 186 57,8 1,26 489 4,74 1,60
31,8 183 56,9 1,24 482 4,68 1,58
32,0 180 56,0 1,23 475 4,60 1,56
32,2 177 55,1 1,21 467 4,52 1,54
32,4 174 54,2 1,19 460 4,44 1,52
32,6 171 53,3 1,17 452 4,36 1,50
32,8 168 52,4 1,15 444 4,28 1,48
33,0 165 51,5 1,14 437 4,20 1,46
33,2 162 50,6 1,12 430 4,12 1,44
33,4 159 49,8 1,10 424 4,05 1,42
33,6 156 49,2 1,09 418 3,98 1,41
33,8 153 48,6 1,08 412 3,91 1,39
34,0 150 48,0 1,07 406 3,85 1,37
34,2 147 47,4 1,05 401 3,79 1,35
34,4 144 46,8 1,04 397 3,74 1,33
34,6 141 46,2 1,02 393 3,69 1,31




JlonycTrmast eMKOCTb 3JIEKTPO0O0PY10BaHHSL HOATPYIIIT

Hamnpsoxenue e | 1B | A
B ’ KoadpdummenT nckpobe3onacHOCTH
1 1,5 1 1,5 1 1,5

MKD MKD MKD MKD MKD MKD
34,8 138 45,6 1,01 390 3,64 1,30
35,0 135 45,0 1,00 387 3,60 1,28
35,2 133 44,4 0,99 383 3,55 1,26
354 131 43.8 0,97 380 3,50 1,24
35,6 129 43,2 0,95 376 3,45 1,23
35.8 127 42,6 0,94 373 3,40 1,21
36,0 125 42,0 0,93 370 3,35 1,20
36,2 123 41,4 0,91 366 3,30 1,18
36,4 121 40,8 0,90 363 3,25 1,17

nd nd nd nd nd nd
36,6 119 40,2 890 359 3,20 1150
36,8 117 39,6 880 356 3,15 1130
37,0 115 39,0 870 353 3,10 1120
37,2 113 38,4 860 347 3,05 1100
374 111 37,9 850 344 3,00 1090
37,6 109 37,4 840 340 2,95 1080
37,8 107 36,9 830 339 2,90 1070
38,0 105 36,4 820 336 2,85 1060
38,2 103 35,9 810 332 2,80 1040
38,4 102 354 800 329 2,75 1030
38,6 101 35,0 790 326 2,70 1020
38,8 100 34,6 780 323 2,65 1010
39,0 99 34,2 770 320 2,60 1000
39,2 98 33,8 760 317 2,56 980
39,4 97 33,4 750 314 2,52 970
39,6 96 33,1 750 311 2,48 960
39,8 95 32,8 740 308 2,44 950
40,0 94 32,5 730 305 2,40 940
40,2 92 32,2 720 302 2,37 930
40,4 91 31,9 710 299 2,35 920
40,6 90 31,6 700 296 2,32 910
40,8 89 31,3 690 293 2,30 900
41,0 88 31,0 680 290 2,27 890
41,2 87 30,7 674 287 2,25 882
41,4 86 30,4 668 284 2,22 874
41,6 85 30,1 662 281 2,20 866
41,8 84 29.9 656 278 2,17 858
42,0 83 29,7 650 275 2,15 850
42,2 82 29,4 644 272 2,12 842
42.4 81 29,2 638 269 2,10 834
42,6 79 28.9 632 266 2,07 826
42,8 78 28,6 626 264 2,05 818
43,0 77 28,4 620 262 2,02 810
43,2 76 28,1 614 259 2,00 802
43,4 75 27,9 608 257 1,98 794
43,6 74 27,6 602 254 1,96 786
43,8 73 27,3 596 252 1,94 778
44,0 72 27,1 590 250 1,92 770
44,2 71 26,8 584 248 1,90 762
44.4 70 26,6 578 246 1,88 754
44.6 69 26,3 572 244 1,86 746




JlommycTumast eMKOCTb AJIEKTPOOOOPYIOBAaHUS MOATPYIIT
Hamnpsoxenue e | 1B | A
B ’ KoadpdummenT nckpobe3onacHOCTH
1 1,5 1 1,5 1 1,5

MKD MKD MKD MKD MKD MKD
44.8 68 26,1 566 242 1,84 738
45,0 67 25,9 560 240 1,82 730
45,2 66 25,7 554 238 1,80 722
45,4 65 25,4 548 236 1,78 714
45,6 64 25,1 542 234 1,76 706
45,8 63 24,9 536 232 1,74 698
46,0 62,3 24,7 530 230 1,72 690
46,2 61,6 24,4 524 228 1,70 682
46,4 60,9 24,2 518 226 1,68 674
46,6 60,2 23,9 512 224 1,67 666
46,8 59,6 23,7 506 222 1,65 658
47,0 59,0 23,5 500 220 1,63 650
47,2 58,4 23,2 495 218 1,61 644
47,4 57,8 22,9 490 216 1,60 638
47,6 57,2 22,7 485 214 1,59 632
47,8 56,6 22,5 480 212 1,57 626
48,0 56,0 22,3 475 210 1,56 620
48,2 55,4 22,0 470 208 1,54 614
48,4 54,8 21,8 465 206 1,53 609
48,6 54,2 21,5 460 205 1,52 604
48,8 53,6 21,3 455 203 1,50 599
49,0 53,0 21,1 450 201 1,49 594
49,2 52,4 20,8 445 198 1,48 589
49.4 51,8 20,6 440 197 1,46 584
49,6 51,2 204 435 196 1,45 579
49.8 50,6 20,2 430 194 1,44 574
50,0 50,0 20,0 425 193 1,43 570
50,5 49,0 194 420 190 1,40 558
51,0 48,0 19,0 415 187 1,37 547
51,5 47,0 18,6 407 184 1,34 535
52,0 46,0 18,3 400 181 1,31 524
52,5 45,0 17,8 392 178 1,28 512
53,0 44,0 17,4 385 175 1,25 501
53,5 43,0 17,0 380 172 1,22 490
54,0 42,0 16,8 375 170 1,20 479
54,5 41 16,6 367 168 1,18 468
55,0 40 16,5 360 166 1,16 457

MNPUJIOKEHHE A.1
(cipaBovHOE)

Jlono/IHNTe IbHBIE CBeIeHHs 0 KOHCTPYHPOBAHMIO M OlLIEHKe HCKPO0e30MacHOCTH
3JIEKTPOO0OPYAOBAHMSA

Al.1 Bnok uckposawjumosl Ha CIMAOUIUMPOHAX

Al.1.1 Brox uckposzawumoer Ha cmabunumponax (BUC) npedcmaensiem coboii y3en 3aKOHYEHHOU
KOHCmMpyKyuu, yoosiemaopsaoueli mpeboganuam Hacmosawezo cmanoapma. On ciyscum 6 Kauecmee
PA30enUmMenbHo20 INEMEHMA MeNHCOY UCKPODOE30nACHBIMU U Uckpoonachvimu yensmu. BUC cocmoum
U3 UWLYHMUPYIOWUX CMAOUTUMPOHO8 U NOCTIe008AMENbHO GKIIOYEHHBIX PE3UCTOPO8 Ul PEe3UCTOPO8 U
npedoxpanumeneti (pucynok Al.1). Bce snemenmovr BUC Oondicnbl npedcmagnames coboli eOuHbwill
HepazoopHblll 00K, 3AIUMbIL KOMRAYHOOM, YCMOUYUBBIM 8 YCI08UAX IKCNILYAMAayul.



Al.1.2 Ha nepemennom moke npumensiiom cxemy bBUC co ecmpeunoskmoueHnviMu
cmabunumponamu (pucynox A1.16).

Al.1.3 B wacmuom cnyuae ¢ BUC mooxcem omcymcemeosamo danracmuviil pesucmop R2 (pucyHok
Al.ls).

Al.1.4 Mowmnocmy, pacceusaemyro pesucmopom R, onpedensiom ucxods u3 peoscuma c
3axopoHeHHbIMU cmadbunumponamu. MowHocms, pacceusaemyro pesucmopom R2, onpedensiom no
dopmyne

>
p>2 .15, (AL1)
R,

20e U - nanpsioicenue na cmaounumpone VI, B.

Al.1.5 IJenv BUC, ne codepaicawyas npedoxpanumeriss Uil pe3ucmopd, OOINCHA 3A3eMAAMbCH.

Al.1.6 JJonyckaemca He 3a3eMaams yensv OJ0KA UCKPO3AWUMbL NPU YCIOBUU, YMO NYMU YMEYKU U
NEKMPUYECKUe 3a30pbl MeNHCOY CEA3AHHLIMU C HUM UCKPOONACHbLIMU YEeNnsaMu U 3eMiell He Hudice
3HAYeHUll, YKA3aHHbIX 8 mabnuye 4 nacmosiyezo cmandapma.

Al.1.7 Hckpobesonachocmv 31eKmpuyeckux yeneu ¢ 63pbleo3awumon yposHeu ib u ic
obecneuusaemcs BUC (pucynxu Al.la, A1.16, Al.18), umerowumu eanveanuyeckyro césisb mouexk 1,2 ¢
cemesbMu mpanc@opmamopamu 0ouje2o Ha3sHavenus, y008IemeoPIOUWUMY YCIO0GUIM IKCRIYAMAYUU.

Al.1.8 Hckpobesonacnocmy s1ekmpuyecKux yeneti ¢ ypogHeM 83pbleo3auumsl ia obecneuusaemcs
BUC (pucynxu Al.le, A1.10), ycmanagnrueaemvimu He 83Pbl8OONACHBIX NOMEUWCHUL, UMEIOWUMU C853b
mouek 1,2 ¢ cemegvlmu mpauncopmamopamu ooueco HA3HAYeHus, KOHCMPYKYus U dj1eKkmpudecKue
napamempbsi KOMOpPbIX YOOB8IeMBOPAIOM YCI0BUAM IKCNIYAMAYUU.

Al.1.9 Yempoiicmeo ona npucoeounenuss BUC (no A1.1.8) k 3azemnenuro 00axcHO 0yOIUpo8amvcs
U, COBMECMHO C 3aA3eMIAIOWUM NPOBOOOM, paccuumuvieamvcs Ha 10-KpamHulil HOMUHATbHBIN MOK
npedoxpanumenetl, ycmanognennvix 6 BUC. Onu 0onoicnvl bidepoicusams Mexauuyeckue Haspy3Ku,
B03MOICHDLE 8 YCILOBUSIX IKCIILYAMAYUU.

Al.1.10 B BUC (pucynox Al.10) nanpsicenue cpabamvisanus cmadbunumponos VI, V2 oonicro
bvimb gvlwe, wem cmaburumponos V3, V4, a mowmocmoe, pacceusaemyio pezucmopamu R, R2,
paccyumslearom no opmyine

>
P21, (41.2)
20e AU? - PasHocmy Hanpsdcenuli cpabamspisanus cmabunumponog Vi, V2 u V3, V4, B;
R - conpomuenenue pesucmopos RI, R3, Om.
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a - cxema 0JIoKa ¢ OaJUTaCTHBIM PE3UCTOPOM, O - cXxema OJI0Ka ¢ OaIaCTHBIM PE3UCTOPOM IS
MIEPEMEHHOTO TOKa, 6 - cxema 0J10ka 6e3 OaJIIacTHOTO PEe3UCTOpa, 2 - cXxeMa 0JI0Ka TIePEeMEHHOTO TOKa C
OaJIITaCTHBIMHU PE3UCTOPAMHM U 3a3eMJIEHHOW CpeTHEeN TOUKON CTaOMIIMTPOHOB; O - cXema 0JIoKa JJist
MIEPEMEHHOT0 TOKa C 0ayTaCTHBIMH PE3UCTOPaMH, C TyOIMpOBaHHUEM CTAaOMIMTPOHOB U 3a3¢MIICHHOM
UX CpeJHeN TOUYKOM; /-2 - K ICKPOOMACHO! 1IeTH; 3-4 - K ICKPOOE30acHoi e,

Vi, V2, V3, V4 - myatupytomue crabunutponsl; F'1, F2 - npenoxpanurenu; R1, R3 -
TOKOOTPaHWUYUTEIbHBIE Pe3UCTOPBI; R2, R4 - GajlacTHBIE PE3UCTOPEI

Pucynox Al.1. lpunyunuanvreie snekmpuieckie cxemwvl 610K08 UCKPO3AUIUNbBL HA
CmMabuIumporax

Al.1.11 BUC no Al.1.7 u Al.1.8 OondxcHel Oblmb paccuumaHvl Ha nonaoauue 8 mouku 1, 2
Hanpsicenusi cemu. Pacuemnas oyenxa uckpobesonacnocmu evixooHwix yeneii bUC npusedena ¢ A1.2.

Al.2 Pacuemnasa oueHKa UCKPOOE30NACHOCHMU GbIXOOHBLIX Uenell O10K08 UCKpo3aujumsl Ha
cmaounumponax (BHUC)

Ipusedennas oyenka uckpobe30nACHOCU NPUMEHUMA 0I5t 6€3PEeaKMUBHBIX U UHOYKIMUGHBIX Yenetl
¢ 6noxamu BUC.

Al.2.1 Ycnoenvle 0003Hauenus:, npumersiemble npu paciemHol OYeHKe UCKPOOe30NnaACHOCMUL:

R, - conpomuenenue ozpanutumenbHo2o pe3ucmopa, ycmaHnosienHo2o 0o cmabuiumpona, Om;

R, - conpomuenenue 6anrnacmnozo pe3aucmopa, yCmanosieHHo20 nocie cmabunumpona, Om,

K = E/U,, - kxpamnocms HanpsagjiceHuti - OmMHOUWeEHUE MAKCUMATLHO 803MOJICHOU NPU ABAPULIHOM
cocmosanuu 3nekmpoobopyoosanua I/C (E), nonadaroweii Ha 6x00 O10KaA 3awiumvl, K nopocy e2o
cpabamovisanus (U,,). [na yeneii evinpamiennoeo moxa E paeno amnaumyonomy snauvenuro I/]C
UCTHOYHUKA MOKA,

B = Ry/(R; + R;) - Kpamuocmv conpomueneHuii - OMHOUlEHUE CONPOMUGNEHUs OALIACMHO20
pesuUcmopa K cymme ConpomusieHull 02panuyumenbHo2o u 0aniacmuo2o pesucmopa,

L - unoykmuerocms 31emMenmos uckpoonacHou yenu, ycmauasiusaemoix 00 bUC, I'u;

L - uHOyKmusHocms yenu Oe3 3aujumol - IKGUBATEHMHOU NO BOCHIAMEHSIOWEN CnocobHocmu
yenu BUC, I'n;

b = L,/L - kpamunocmv unoyxmuenocmei - omuouleHue UHOYKMUBHOCMEU IKEUBALCHMHOU U
uUcnvlmyemou yenet,

1 - 6ocnnamensowuil mok ons paccuumoisaemoii yenu BUC, A;



I, 1,” - ocnnamensiowue moku be3peaxmusnou u unoyxmuenot yenu 6e3 bUC ¢ 3/]C ucmounuxka,
PABHOU  HANPSIICEHUIO HA  PA3PSIOHOM NPOMEdCYMKE Yenu, 3aulyHmupo8aHHOU CMAOULIUMPOHOM
(ax6ueanenmuas yens), A;

K; = Iyl - kpamuocmv mokoe - omHouleHue 60CHIAMEHAIWEe20 MOKA IKGUBAIEHMHOU Yenu
(6e3peaxmusHnoii yenu, IC ucmounurka E = U,,) kK 60cniamensirougemy moxy yenu ¢ 610KoM 3aujumal.
Ipumenenue FUC naubonee sghgpexmusno npu K>2.

na onpedenenus ocniameHaouux moxkos Ha evixooe FUC neobxooumo 3nams.

- BHAuenue MaKcumanibHo 803modicnol IC, nonadarowel Ha OJIOK 3auumaol;

- BHAueHUe HanpsdCeHUs cmaoduauzayuu (nopoea cpadbamvi8anus) 610Ka 3auWumsl,

- 3HAYeHUs BOCHIAMEHSAIOWUX MOKO8 IKEUBALCHMHbIX Yenell CO2NACHO XapaKmepucmukam
uckpobesonacnocmu (npunodicenue A);

- ona cxemvl BUC (npusedennoti na pucynxe Al.la (¢ pesucmopamu R; u R,), oononnumenvro
HeobX00UMO Onpedenums KpamHoCms CONPOMUGIeHUI,

- 01 UHOYKMUBHDIX Yenell - 3HaueHue UHOYKMUGHOCIU leMeHmos, ycmanosnennvlx 00 bUC.

Al1.2.2 Jlna 6roka uckpozawumvl 0e3 6annacmuozo pesucmopa R,=0 (pucynox Al.18) npu
be3peakxmuHoM xapakmepe yenu paciem conpomugnenus R; npogoosm ciedyiowum oopazom:

- onpeoensrom E na exooe BUC;

- gbibupatom nanpsicenue cpabamvoieanusi cmabunumpona U,

- onpedensiiom Kpammocms Hanpsiicenuil K;

- 3a0arom 3HaueHue be3pazmepHoco Kodgpuyuenma a = 1, sviuucngom snavenue Ka,

- no pucyuky Al.2 onpeoensrom kpamuocms moxog 1y/I;

- 10 Xapakmepucmuxkam uUcKkpobe30nacHocmu, npuseoeHHbiM 8 npunodicenuu A (pucynox A.1), ona
HaAnpsadceHust, pagHozo nopoay cmaobunuzayuu U,,,, onpedensiom 3uavenue moka L,
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Pucynox A1.2. 3asucumocme kpamuocmu moxos om K u K-a

- conpomuenerue pesucmopa R onpedensiiom no gpopmyie

R=EK, K]/I,. (41.3)
20e K - kosgppuyuenm uckpobeszonacnocmu.
Tonyuennoe snauenue R; nposepsaiom no 00nycmumoul Hazpyske cmadunumpona

R > E/I , (A1.4)

cm.oon
20e L, oon - 0OnyCmuMblil MOK uepe3 CMAabuIUmpoH ¢ yuemom Kosgguyuenma nazpysxu, A.

Al1.2.2.1 J{na onpedenenus 80Cniamensionjeco moka 6e3peakxmusHulx yenel Haxoosam KpamHocms
Hanpsscenuii K, coomeemcmeyowyro el KpamHocms mMOKO8 no pucyHky Al.2. 3amem no
Xapaxmepucmukam uckpobdezonacHocmu oasi b6espeaxmugnvlx yenet (npunodcenue A, pucynox A.1)
npU HAnpAXCEHUU, pasHoM nopozy cmabunusayuu, onpedenaiom 3uavenue moxa Iy 3nas nocneonee u
Kpamnocms moKo08, paccuumoleaiom UCKOMulli 0CHAAMEHAIOWUL MoK 01A yenu ¢ 3awumoil. Ilooenug
3HaueHue socnaamensouje2o moka Ha K;, onpedenaiom uckpobesonachviii mox.

Al.2.3 Pacuem conpomuenenus pesucmopa R;, npu exmoueHuu uHOYKMUSHOCMU 8 UCKPOONACHYIO
yenwv u R, = 0 nposoosam 6 credyiowem nopsioxke:

- onpeoensrom 3uavenus E, U, K;

- 3a0aiom mpu npou3BOIbHLIX 3HAYEHUs De3DaA3MEPHO20 KOIpPuyuenma a;

- npu  NOMOWU  3A6UCUMOCIEU KpAmHOCmeu UHOYKMUGHOCMEN U MOKO8 Om 3HAYeHus
Koahpuyuenma a (pucynok Al.3) ons dannoco snavenusi K naxoosm coomeemcmsyouyro Kpammocms
oKkeusanenmuoli u deticmeumensroii undykmusnocmu B, a no xpusoii I/I)" = a na pucynxe Al.3 ons



BbIOPAHHBIX 3HAYEHULL A ONPEOETSLIOM KPAMHOCMb MOKO8
Ky =11, (41.5)
- 1o xapakmepucmuxe UcKkpobezonacHocmu st 6e3peakmuHoll yenu (npunodcerue A, pucyHox
A.1) ona suauenus E = U, naxooam 3nauenue moxa Iy,
- 3nas Iy u kpamnocmes Mmokoe, Haxoosam 3Havenue Iy 0N KadxNco020 U3 GbIOPAHHBIX 3HAYEHU d NO
gopmyne
I, =1/K,, (41.6)
- onpeoenaom 3Hayenue IKGUBANEHMHOU UHOYKIMUBHOCMU 018 KAXHCO020 U3 8bIOPAHHBIX 3HAUEHUI d
no gopmyne
L, = BL, (A1.7)
- UCHONb3YSL XAPAKMEPUCMUKU UCKpobe3onacHocmu Ok UHOYKMUGHOU yenu (npunodgicenue A,
pucynku A.7-A.10), cmposm epaguxu 1,” = f(L); mouxa nepeceuenus zpaguxa ¢ 3asucumocmoio |
=f(L) npu E = U.,, pasna moxy I, ;
- no xpusoii 1yl,” = a na pucynke Al.3 ona natioennwix snauenuii I, u 1," onpedensiom
OKOHYAMeNIbHOe 3HAUEHUE GeTUYUHDL d.
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Pucynox A1.3. 3agucumocmo kpamuocmen UHOYKMUGHOCMENU U MOKOG OM 3HAYEHUs
Koauyuenma a

Haxoosam npouzeedenue K a u no pucynxy A1.2 onpedenarom Kpamnocms moxos

K;=1y1, (A1.8)
a c1edo8amenbHoO U UCKOMbIL 60CHAAMEHSIOWULL MOK;
- conpomuenenue ozpanudumenviozo pesucmopa R, Om, onpedensiiom no ¢popmyne

R>(EK K/1,)-R,. (41.9)

20e R,— aKmueHoe conpomuejieHue qumeu@Hoeo aJlemenma, OM,'
nojiy4enHnoe 3HavyerHue R, OM, npoeepsion no ()onycmwwoﬁ Haepyske cma6uﬂump0Ha

Rl 2 (E/Icm.don )_ RL s (AI ]0)



Al.2.4 Pacuem conpomuenenuii R; u R, nHezasucumo om 3nHauenuss UHOYKMUBHOCMU, BKIIOYEHHOU 8
UCKPOORACHOU Yenu, nposodam 6 credyroujem nopsoke (npu ycrosuu B > 1/K):

- onpeoensitom E, U, K;

- 110 XapaKmepucmukam uckpobesonacnocmu onpeoensiiom uckpobezonacnuiii mox Iy npu E = U,

- onpedensiemcs conpomueienue R, Om, no popmyne

R=U,K,]/I. (A1.11)
Maxkcumym 8vioensemoti Ha Hazpy3Ke MOWHOCIU 0Decnedusaemcs npu
R <R, (K-1). (A1.12)

Al.2.4.1 Ilpu exmrouenuu uHOYKmMusHuIx 21emenmos nocie BUC, paccuumannozo npueedenHvim
gblllle  CnocobOM, 3HAYEHUs BOCHAAMEHSAIOWUX TOKO8 ONpedelsiiom No  XApaKmepucmukam
ucKkpobe3onacHocmu Oisk COOMEEnCMEYIOWUX HANPSIHCEHUs. U UHOYKIMUBHOCTU.

Al.2.5 Hckpobesonachviii mox 6e3peakmugHoll yenu npu 3a0aHHbIX (6b10panHbIX) 3HAYeHUAX R; u
R npu evinonnenuu ycnosus B < 1/K paccuumuieaiom 6 ciedyioujem nopsoxe:

- onpedensom 3navenus B u K;

- ONpeOes oM 3HAYEHUE BCNOMO2AMENLHO20 NAPAMEmpd

X=(K-1)/K(I-B); (A1.13)

- no 3uawenuto X (pucynox Al.4 ompedensiom xpammnocmu moxog Iyl (3asucumocmv 1) u
nanpaxcenuti Uy/E (3a6ucumocms 2);

- no suauenuro E u kpamnocmu nanpsiicenuii onpedensiom U,

- no xapaxmepucmuxam uckpobesonacnocmu (npunodcenue A, pucynox A.1) onpedensiom mok
akeuearenmuoti yenu Iy npu E == U,

- no Kpamuocmu moko8 u snavernuio Iy onpedensiom socniamensiowuni mox I 6 yenu BUC, oenenue
Komopoeo Ha Ko guyuenm uckpobezonachocmu K daem uckpobezonachwiii mox.

Al1.2.5.1 Jlna yenu, paccyumanHou maxum o6pazom, Npu 6KIHOYEHUU UHOVKIMUGHBIX DJIEMEHMO8 6
UCKPOONACHYIO0 Yenb, UCKPOOe30nacHblll Mok ymenvuiaemcs Ha 30% om paccuumanHoz2o He3asuUcumo
om @eaudUHbl UHOYKMUGHOCMIU.

Al.3 AKmusu3auua ucnLIMAameIbHbIX 83PblBOONACHBIX CMeCell NOGbLULEHUEM OABIEHUA

B kauecmee ucnvimamenbHuix MO2ym UCNONb308AMbCL 000POOHO-KUCIOPOOHbIE CMECU, COCMAs
Komopulx ycmauaenusaemcs 6 coomeemcmeuu ¢ mabauyert Al.3.1. Ilpu osmom 6 cayyae
UCHONBb308AHUSL UCKPOOOpa3yiowezo Mexanusma | muna Oagienue cmecu 60 63DbIGHOU Kamepe
yemanasausaiom 0,22 Mlla, a ona uckpoobpasyiowux mexanusmos Il u III munos - 0,3 Mlla.
IHapamempor konmponvHvix yenetl sbloupaiom 6 coomeememeuu ¢ 10.3 u npunoscenuem b.
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Pucynok Al.4. 3asucumocmu kpamuocmu moxos (1) u nanpscenuii (2) om napamempa X=(K-
1)/K(1-B)

Tabauya Al.3.1

. Cocmag 6000podHO-KUCIOPOOHOU cmecu, %o
I'pynna unu nooepynna Buo ucnvimyemo oGberHbLe

91eKMpo0OOPYO08aHUs|  BNEKMPU4ecKoll yenu Bodopod Kuciopod
1 Omuyeckas, UHOYKMUBHASL 87,5 12,5
Emrxocmuas 89,0 11,0
114 Omuueckas, UHOYKMUGHAs 84,0 16,0
Emxocmuas 87,0 13,0
1IB Omuueckas, UHOYKMUGHAs 80,0 20,0
Emxocmuas 84,5 15,5
yi(o Omuueckas, UHOYKMUGHAs 70,0 30,0
Emxocmuas 80,0 20,0

Al.4 Memoouka onpedenenus MUHUMATLHOZO0 G0OCNIAMEHAIOWLE20 MOKA (HANPANCEHUS,
IHepauu, MOWHOCHUL)

Al.4.1 Onpedenenue MUHUMATILHO20 BOCNIIAMEHAIOWE20 MOKA (HANPANCEHUSL, IHEPSUU, MOUWHOCMU)
npOBOOAM ¢ NOMOWBIO YCHAHOBOK Ol NPOBEOCHUsL KOHMPOLbHBIX UCHLIMAHUL IeKMPULEeCcKUx yeneu
Ha UCKPODE30nACHOCb, YKA3AHHBIX 8 npunodicenuu B no nodobuvim memoouxam. Huoice, 6 xauecmee
npumepa, NpugedeHvl MemoOOUKU ONPeOeleHus MUHUMAIbHO20 —BOCHIAAMEHIIOue20 MmoKad U
MUHUMATIBHO20 BOCNIIAMEHSIOUE20 HANPSANCEHUSL.

1 Onpedenenue MUHUMATBLHO20 BOCNIAMEHAIOWE20 MOKA

1.1 B uccredyemoil yenu ROCMOSHHO20 UNU NEPEMEHHO20 MOKA NPU 3A0AHHOM HOCHIOSIHHOM
HanpsdiceHuu (01 OMUYECKOU Yenu) uiu MNOCMOSHHOM HANPANCEHUU U UHOYKMUSHocmu (0as



UHOYKMUBHOU Yenu) onpeodension MoK, 6bi3blealowull BOCHIAMEHEHUe CMeCU C 6EpPOIMHOCHbIO
(2+5)-10" (1-1 mouka); 10°+10" (2-2 mouxa) u 10°+107 (3-1 mouxa).

1.2 o nonyyennvim mpem dKCNepuMenmanbHblM MOYKam 8 NPAMOY20JbHOU cucmeme KOOpOUHam ¢
DPABHBIM I02apuMuieckum macumadbom no ocu abcyucc u opounam cmposim 3asucumocms P = f(I).
Ilo ocu opounam omxnaobIBAOM NOLYUEHHYIO BEPOSMHOCHb BOCHIAMEHEHUs, d NO OCU abCYucc -
coomeememeylowuil el mok. B cmyuae, koz0a no mpem mouxkam nocmpoeHue npsAMOu IUHUU
3ampyOHeHO, 8 NPOMENCYMKe MeHCOY UMEIOUWUMUC HAXOOAM elye HEeCKOIbKO moueK (00HY, 08e) mem
arce cnocobom.

1.3 Ipsmyio aunuto 3asucumocmu P = f(I) npodonscarom do nepeceuenuii ¢ ocvlo abcyucc npu
geposimuocmu 107, Tox, coomeemcmeyiowuii mouxe nepeceyenus, RPUHUMAIOM 6 KAYecmee
MUHUMATIBHO20 B0CNIAMEHSIOUE20.

1.4 Jlna pacuema eeposimnocmu 8OCNIAMEHEHUS. 8 KAMHCOOU IKCHEPUMEHMATIbHOU MOUYKe OONINCHO
ovimob nonyueno ne menee 16-20 socniamenenuii cmecu. Beposmnocmo eocniamenenus onpedensiom
no gopmyne

P=m/n, (A1.14)
20e m - KOAU4ecmeo 60CNIaMeHeHUll cMecu;

n - 0bwee KoIUUecmao npou38e0eHHbIX UCKPEeHUl.

2 Onpedenenue MUHUMATbHO20 80CIIAMEHSIOU€20 HANPSINCEHUSL

2.1 B uccredyemoil yenu NOCMOSHHO20 UNU NEPEMEHHO20 MOKA Npu 3A0AHHOM NOCHOSHHOM
BHAYEHUU eMKOCIU U NOCMOSIHHOM CONPOMUGILEHUU PA3PAOHO20 Pe3UCMOpa YCMAHAGIUEAIONM MAKUe
HANPAdICENUs, KOMOPbIe BbILIEAION 6OCHIAMEHeHUe cMecu ¢ eeposmuocmamu (2+5)-107; 107107 u
107107, ananoeuuno momy, kax smo ykasano 6 1.1-1.3 nacmosuezo npunoscenus.

2.2 Ilo nonyuenuvim OauHvlm cmposm 3asucumocmv P = f(V) ananoeuuno 1.2 nacmoswezo
npunodicenus. Ho npu smom no ocu abcyucc omrnaowiearom HanpsasceHusl.

2.3 Touxy nepeceueHusi NONYUEHHOU NPAMOU JUHUU C OCbIO abcyucc Npu 6eposMHOCHU 107
NPUHUMAIOM 34 MUHUMATbHOE GOCHIAMeHsoujee Hanpsidcenue. Pacuem eeposimuocmeti npoeoosim
aunanoeuyno 1.4 nacmosuwezo npunodcenus.

2.4 Ilpu onpedenenuu 80CHAAMEHAIOWUX HANPSICEHUL Oe3 OMKIIOUEHUsL eMKOCIU OM UCTHOYHUKA
3apsda, MoK 8 3apsO0HOU yenu O0oiceH Obimb He bonee 2 MA. Ilpu onpedeneHuu MUHUMATBHO20
BOCHIAMEHAIOW|e20 HANPAICEHUS. C OMKMOUEHUEM eMKOCMU Om UCMOYHUKA 3apadd HeoOX00UMo
credums  3a  mem, umMoObl, NOOKNIOYEHUE 3APANCEHHOU eMKOCMU NPOUCXOOUTO 6 MOMEHMm
PA3OMKHYNO20 COCMOSIHUSL KOHMAKMOS8 UCKPOOOPA3VIOWe20 MeXanusma.

2.5 I'paghuxu nonyyaemoix 3asucumocmeti P = f(I) unu P = f(U), a maxoice snekmpuieckue cxemsi,
ucnonvzyemvle OJisL UX NOJYYEeHUs], NOKA3aHbl Ha pucynke Al.5.

Yeon naxnona npsimoii P = f(1) unu P = f(U) k ocu abcyucc svyucisiiom no gopmyne

igp=(lgP,—1gR)/(1g1,-1g1,). (A.1.15)
20e Pz, P] - NOJIYY4EeHHble 6EPOSAMHOCMU 60CNIAMEHEHUS,
L, I, - coomeemcmeyiowue um 6ocniamensiowue moky (Hanpajicenus, snepauu, mownocmu), A.
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ToK, A, vK Hanpsxenve, B

1 - oMHUeckas Lenp; 2 - UHIYKTUBHAS 11eTlb; 3 - eMKOCTHAsI 1IeTb 03 OTKIIIOUEHHSI EMKOCTH;
4 - eMKOCTHAs LENb ¢ OTKIIOUYEHHEM EMKOCTH; R - pE3UCTOp AJIS PETYIUPOBKU TOKA B LIEMY;
R - pe3ucrop mmns 3apsina eMKOCTH; R - pa3psinHbiil pesuctop; UM - HckpooOpa3yronuil MeXaHu3M;
1 - Boctuamenstroluil Tok; U - BOCIIaMEHSIIOIIEE HAIPSDKEHUE

PMC_)/HOK Al.5. 3asucumocmu 6EPOAMHOCMU 60CNIAMEHEHUSA OM 3HAYEHUS 60CNIAMEHAIOUle20 moKa
UU HanpAdICeHusl. 9/167(7’}’1]71/!'4607(‘1/!6 CXeMbl KOHMPOJIbHbIX ueneﬁ

AL.5 Ilocmpoenue xapakmepucmuk uckpodezonacnocmu

Al.5.1 Xapaxmepucmuku uckpobe30nacHocmu cmposim, Kaxk npaguio, 8 NpsmMoy2oibHol cucmeme
KoopOuHam ¢ jaozapu@muyeckum — macwmadbom. Memoouku nocmpoenus — Xapaxmepucmux
UCKpODOe30nacHoCmu 05l PA3TUYHBIX BOCHIAMEHAIOWUX NAPAMEeMPOs (MOKA, HANPSIHCEHUs, MOUWHOCMU
U 9Hepeuu) DNeKmpuieckux yenel u INeKmpUecKux paspsioos no000OHsl. IKCHEPUMEHMANbHbIE MOYKU
(6ocniamensOWUe napamempsl) onpeoersiom, Hanpumep, 01 yenei ¢ uHoykmusHocmoto: 1, 10, 100
mrl: 1,10, 100 mIlu; 1, 10 T u m.o. uau ¢ emxocmuro 100, 1000, 10000, 100000 n®d; 1, 10, 100 mx®D
u m.0.; ¢ paspaouweimu pesucmopamu: 1, 10, 100, 1000 Om u m.0. Oonako npu HeoOX00UMOCU
9KCHEPUMEHMANbHbIE MOYKU 6blOUPAIOm 6 COOMEEMCMEUU C MpedOBaAHUAMY Deuaemoli 3a0adu.
3Hauenus HanpsadiceHUs NPUHUMAIOM UCX00s U3 YOOobCme ux oOdnvheliuezo ucnorvzosanus. ObvluHo
omo 7,5; 15; 24; 30; 45; 70; 120 B.

Al.5.2 Ha pucynkax A.7-A.10, A.20-4.22 u A1.6-A1.15 npusedenvi 3a6ucuMoOCmu MUHUMATbHbIX
BOCNIAMEHAIOWUX THOKO8 U HANPANCEHULl ONsl 6CeX NpeoCmasUmenbHblX 63Pbl60ONACHbIX cMecell
ONMUMATLHO20 ~ COCMABA, NONYUEHHble ¢ NOMOWbIO  VHUDUYUPOBAHHO20 — UCKPOOOPA3YIOUeco
mexanuzma (cm. npunodcerue b).

Xapaxmepucmuxu npugedensi k eeposimmuocmu socnaamenenus P =107,

s ompedenenus no Xapaxmepucmukam UCKPODE30NacHo20 3HAYeHUusi moka (uau 0py202o
BOCHIAMENAIOWe20 Nnapamempa) HeoOX00UMO Oasi 3A0AHHBIX DJEKMPUUECKUX NapamMempos yenu
onpedenums MUHUMATbHBIL BOCHAAMEHAIOWUI MOK (80CHAAMEHAOWUL napamemp) O0as 3a0aHHOU
83DbIBOONACHOU CMECU U 3ameM pa3oeiumsv e20 Ha Kodpuyuenm uckpodezonachocmu, nanpumep 1,5.

IIpu pacueme yeneii nepemenno20 moka HeoOX00UMO NPUHUMAMb AMAIUMYOHbIE 3HAYEHUs MOKA U



HanpAXCceHusl.

Al.6 Memoouxka onpeoeneHus ONRMUMANLHOZ0 COCIMABA cMecu, Haubonee ezKo
eocniamensemout Inekmpuueckumu pazpaoamu (Cy)

Al.6.1 J{ns onpedenenus ucCnoavb3ylom YKA3aHHYIO 8 npunodiceHuu b ycmanosky 0nsi npogedenus
KOHMPOAbHBIX UCNBIMAHUL STeKMPUYECKUX Yenell Ha UCKPODe30nACHOCMb.

Topsaoox onpedenenus Cy credyrowuil.

IlpeosapumenvHo no peakyuu NOIHO20 C2OPAHUA UCCIEOYEMO20 Beuecmsed Onpeoesiom
cmexuomempuyeckutl cocmag cmecu. Konyenmpayuio 2asa unu napa 6 8030yxe, cOOmeemcmsyouyio
cmexnomempuyeckoil (C,,), %6 obvemmubie, guryuciarom no gopmyne

Cn=100A4/(A+ 4,76 F), (A1.16)
20e A, B - cmexuomempuueckue Kospuyuenmol peaxyuu 20peHus:

A - wucno monexyn eopioyezo,

b - uucno monexyn kucropooa, HeobxX00uUM020 0151 NOIHO2O C2OPAHUSL 20PIOUe2o 8 8030yXe.

A1.6.2 B koHmponvHOU Yenu nocmosHHo20 moka npu Hanpsasxcenuu 24 B u unoykmuenocmu 0,1 TH
VCMAHABIUBAIOM MOK, KOMOPbIU BbI3bI6AEN 80CHIAMEHEHUE CMECU CMEeXUOMEemMpPUIecKo20 coOCmasa ¢
geposmuocmvio (3+5)-107.

Al1.6.3 Konyenmpayus cmecu usmeHsemcs 6 Oonvuyio uau menvuiylo cmopony om C,, (wae
usmepenust 1-5 % obvemnuix). Ilpu Kaxcoom HOB0M 3HAUEHUU KOHYEHMPAYuu ORpeoeisiiom Mok,
guizbIBaIOWUTl 6ocnIamenenue ¢ eeposmuocmuio (3+5)-107. Ilo noayuennviv smauenusm cmposm
sasucumocms Iy = f(C5), 20e - mok, evizblarouuii Bocniamenenue ¢ geposmuocmoio (3+5)-107; C, -
KOHyenmpayus 2opioydezo 6 cmecu. Konuuecmeo mouex (ucciedyemuvix KOHYeHmpayuii) NPUHUMAIOM
MmaKum, uymoOvl YKA3AHHAS 3ABUCUMOCMb UMeNd SABHO 6bipadceHuvitl MuHumym. Konyemmpayuro,
COOMBEMCmMBYIOUWYI0 Haumenvlemy 3Havenuro Ip, npunumarom 8 kavecmee onmumanvoii Cy.

A1.6.4 I[lonyuennoe 3naueHue ORMUMANILHOZO COCMABA CMECU YMOUHAIOM C NOMOWBIO AHANOSUYHOU
Al.6.2 yenu ¢ unoykmusnocmoio 0,01 I'n. /[na nee naxoO0sam moK, 6vbi3vl8arOWULl B0CHIAMEHEeHUe C
geposmuocmuio (3+5)-107 cmecu onmumanvrozo cocmasa (Cy), onpedenennoii no Al.6.3. 3amem
KOHYeHmpayuio cmecu usmensom 6 0oavulyio unu menvuyio cmopony om Cy u 015 Kaxic0020 3Ha4eHus
KOHYeHmpayuili Haxo0sm 60CHIAMEHAOWUL MoK npu eeposmuocmu (3+5)-1 0. Qucno mouek donxcHo
bvimb He Menee namu. [anvueliwyro o06pabomky pe3yrbmamos npogooam auanocuuno Al.4.1,
noonynuxm 1.4. Lllae konyenmpayuii ¢ obnacmu Cy 0ondicer bbimp, N0 803MONCHOCMU, MUHUMATLHBIM.

Al1.6.5 3nauenue Cy modcem OONOIHUMENLHO YMOUHAMbBCSL C NOMOUBIO KOHMPOJIbHOU eMKOCHHOU
yenu. [na Cy uaxoodsm wnanpsoicenue (npu emxocmu yenu Cp = 0,3-0,5 mx®), evizvisarowee
gocnaamenenue ¢ eeposmuocmuio (3+5)-107. Jansneriwuii nopsaook uccredosanus ananoeuuen Al.4.1,
noonynxm 1.4. Ilo nonyuennvim snauenusm cmposm 3agucumocms I = f(C).

A1.6.6 Beposmuocms eocniameHeHUs: 05l KadCOoU IKCHEPUMEHMATbHOU MOYKU ONpeoension Kak
ykazano 6 A1.4.1, noonynkm 1.4.

Yucno eocniamereHuil 015 KA*COOU IKCHEPUMEHMANIbHOU MOYKU O00IHCHO Obimb He MeHee 16.
Onmumanvhsie KOHYEHMPAYUU HeKOMOPbIX 2A308 UIU NAPOE 8 2a30NAPOBO3OVUIHBIX CMeCAX NPUBEOEHbI
6 mabauye Al.3.2.

Al.7 Buvloop uckpobe3onachuslx napamempos u MemoOuKa UCHbIMAHUI UHeneil nepemMeHHo20
moka ¢ wacmomou 10-150 xl'y 3nekmpoobdopyoosanus zpynnot I

Al.7.1 Jlonycmumvle uckpobezonacHvie MOKu 6blOUpaiom no  2pagpuky  3a6UCUMOCMU
sOCHIAMEHsIOWe20 moka om yacmomol (pucynox A1.15).

Al.7.2 /lns cucmem, 8 KOMOPbIX UMeenm Mecmo nOCie0068ameNbHblI Pe30HAHC, WU MAKOU Pe30HAHC
Mooicem  B03HUKHYMb 30 CHem eMKOCMU HNPUCOeOUHAEMbIX YCMPOUCm8, Hpo80008 uiu Kabenel,
oonycmumble UCKpPOOE30NACHbIe MOKU NPU PE3OHAHCE U eMKOCIU, bonbuLell pe30HaAHCHOU, 8blOuparm
no epaguxy (pucyrnox Al.15), a npu emxocmu, meHvuLell PE3OHAHCHOU - C YYEeMOM 2PAPDUKA CHUIICEHUS
B0CNIIAMEHAIOWE20 MOKA OMHOCUMENbHO BOCHIAMEHAIOWe20 MOKA NpU pe30HAHce Om eMKOCU
(pucynok Al.16). 3agucumocmu CHUMNCEHUS BOCHIAAMEHAIOWe20 MOKA CMposm OJid NOCMOAHHbBIX
UHOYKMUBHOCMEN U YACTNOM NAPALLENbHO NPUBEOSHHOU HA 2papuKe 3a8UCUMOCTU.

Al.7.3 Hcneimanus Ha uUckpoOe30nacHocmdv 6edym MOAbKO 8 MemaHOo8030YWHOU cmecu ¢
nosviuienuem moka 8 1,5 pasa.

Hcnoimanus ¢ npumenenuem Oofiee 1€2KOBOCNIAMEHAEMOU UCHbIMAMENbHOL CMecU OONYCKAIOmcs
npu YCnoguu, eciu Osi OAHHOU Yacmomyl U NAPAMEMpPO8 Yenu uzeecmen Kodpuyuenm nepexooa K
maxoti cmecu.

Al.7.4 Hcnoimanus 6edym Ha uckpoobpasyioujem mexanusme Il muna.

Al1.7.5 Cucmemvl, 8 KOMOPLIX MOJCEM UMeMb MECMO NOebluleHUe MOKA 3a cuem pe30HaHCd,
UCHBIMBIBAIOM NPU PE3OHAHCE U CHUICEHUU eMKOCTNU HUJICE PE3OHAHCHOU.



Tabnuya A1.3.2

I'pynna u Onmumanvuas| Ipynna u Onmumanvuas
noozpynnovi a3 wt nap KOHYeHmpayust| Nnooepynnul a5 wt nap KOHYeHmpayus
83PbIBOONACHbIX 2opiouezo  |83pbIBOONACHBIX 2oproyezo
cmecell (Cy)" cmecell (Cy)°
1 Meman 8,0-8,6% 114 n-Ilponunosuiii 7,8-9,0%
cnupm
14 Meman 8,0-8,6% Xnopucmuouii sunun|  8,0-9,0%
(npombluLieHHbL)
Ilenman 4,3-4,9% Xnopucmutii 8,0-9,0%
omuien
Xnopucmuiti omun|  6,7-7,7% Luxnonponan 5,2-6,2 %
Texcan, 122me/n L[uxnocexcun 128me/n
uzoeexcau
LJuxnocexcan 143me/n 1B Omunen 7,8%
byman 4,2% /[usmunoswiii 5,5%
aghup
AyemoHn 7,0% Oxcuo smuiena 11,0%
Memunayemam 315me/n Oxcuo nponuiena 7,0%
(10,2%)
Memanon 15,0-17,3% 1ic Booopoo 19,0-22,0%
FBenzon 158me/n Ayemunen 9,0%
Ayemanvoecuo 7,9-9,8% Cepoyanepoo 252me/n
Ilponan 5,0-6,0% Kamennoyeonvrulii 7,7%

2as

* Ocmanvhoe

- 8030YX.
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6030YWIHOU CMeCU
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1 - 3HaYeHHE EMKOCTH, COOTBETCTBYIOLIEH pe30HaHCY

Pucynox A1.16. 3asucumocmov cHudicenus ocniamenawwezo moxa (I) omuocumensro
socniamensioue2o moxa npu pesonance (l,.;) om emxocmu npu NOCMOAHHLIX UHOYKIMUBHOCTAX U
yacmomax

IMPUJIOXEHUE b
(cpaBo4HOE)

Hckpoobpa3zyomue MeXaHU3MbI JUISI HCIIBITAHUS 3JIEKTPUYECKHUX Leneil Ha
HCKPO00e30MacHOCTh™

* B HacTOsILIEM NPUIIOKCHUM MPHBEICHBI TPEOOBAHMS K HCKPOOOPA3yIOIIUM MEXaHM3MaM Ul HCIIBITAHUS
JIEKTPUYECKUX IeTeil Ha nckpobesomacHOCTh B cootBeTcTBUE ¢ ['OCT P 51330.4

Bb.1 MeTtoasb! HCNBITAHUI HA KICKPOBOE BOCINIAMEHEHH e

Bb.1.1 lIlpuHnmn npoBeaeHus NCNbITAHUI

B.1.1.1 DnexTpudeckyro Ienb NOJKIIOYAIOT K KOHTaKTaM MCKPOOOpa3ymIero MexaHh3Ma,
KOTOpBIE HaXOIATCS BO B3PHIBHOH KaMepe, 3allONHEHHOW HCIBITaTeNIFHOW B3PBIBOOIACHONW CMECHIO
cormacHo 10.2.

b.1.1.2 ITpu ucnonp30BaHUM HE aKTHMBU3UPOBAHHOW WCIBITATENILHON B3PBIBOOIIACHOW CMECH, JJIS
obecnieueHus TpedOyemoro ko3¢ (HUIeHTa UCKPOOE30MaCHOCTH MO pasfeiy S5, U3MEHSIOT MapaMeTphl
IEKTPUUYECKON LENH U MPOBOJAT HCHBITAHUE C LIENBIO ONPENCNICHUS KOIUYecmed 60CHAAMeHEeHUl
UCHBIMAMENbHOU  83DbIGOONACHOU  CMeCU NpU  3A0AHHOM KOJIUHECMmEe VUUMbIEAeMbIX UCKDEeHUl
KOHmaxkmoe ucxpoo6pa3yiou;ezo MexXaHusma.

HpuMeuaHue - Heobxooumo yuyumwvledniv BO3MOIHCHOE GlUAHUE uH()mem;Hocmu u emMKkocmu
uc;cpooﬁpasy}omeeo Mexanusmd, U3MepeHHblX Ha eco BbIXOOHbBIX 3aasuacumax, a maxoce npucoec)unumeﬂbﬁblx
}’lp060606 ucnblmyemozi 3/l€KmpM'—l€CKOZZ yenu Ha pes3yibmanibl UCHBLIMAHULL. 3H€p2uﬂ, Hakanaueaemast 6



VKA3AHHBIX UHOYKMUBHOCHAX U eMKOCMIAX, 8 Npoyecce UCNbIMAHUL CYMMUPYEmcs ¢ dHepeuell, 8bl0eniouelics
HenocpeoCmeeHHO U3 UCHBIMYeMol yenu 6 dnekmpuyeckuii paspsao. Ilpu 6onvbuiux pasmuikaemvlX mMoKax unu
HANPAICEHUSAX UCIMOYHUKOE NUMAHUA 8 VKA3AHHBIX Gblule UHOYKMUSHOCMAX WU EMKOCHAX COOMBEmMCmEeHHO
Modicem HAKAnIU8amuvCs dHepeUs, CONOCMaguMas ¢ dHepeuel, Heoobxo0umMoll 01 80CNIAMEHEHUS 83DPbIBOONACHO
cmecu, Ymo uckadcaem pe3yibmamul UCHbIMAHULL.

b.1.1.3 Duepeus, Haxannugaemas uUCKpOOOPA3VIOWUM MEXAHUIMOM U NPUCOCOUHUMETbHbLMU
npoB8OOAMU UCHBIMYEeMbIX DJIeKMpUudeckux yeneti, He 00dxcHaA npesviuiams 20% eocniamensoujeli
9Hepauu KOHMPOAbHOU INeKMpUYeckou yenu Ond UHOYKmMusHuix yeneu u 20% MmuHumanrbHoU
gocniamenaowell IHepeuL npeoCcmasumenbHoOlU 83pbleOONACHOU cMeCl OJisl eMKOCIHBIX Yenell.

Bb.1.2 Uckpoodpa3yromuii Mmexanusm I Tuna

b.1.2.1 Konctpyxuus

b.1.2.1.1 MUckpoobOpasyromuii MexaHu3M [ THIa COCTOMT H3 KOHTAaKTHOTO YCTPOIMCTBa,
PACIIONIOKEHHOTO B COCY/E B3PHIBHOM KaMepbl 00beMOM He MeHee 250 cM’, M HpeiHa3HAYEH IS
CO3JJaHUS 3JIEKTPUUYECKUX Pa3psOB NPU 3aMbIKAaHUM M Pa3MBIKaHUM JJIEKTPHUYECKOH LEMH B cpene
UCIIBITAaTEIbHON B3pBIBOONACHOM cMecH. KoHCTpyKumsi HCKpooOpas3yromero MexaHu3mMa u B3pBIBHOU
KaMepel TmpuBeneHa Ha pucynke b.4. KuHematnmdeckas cxeMa ©  OTHCNBHBIE  JIETalH
HCKPOOOpa3yIomero MexaHu3Ma rpuBeeHsl Ha pucynkax b.1 - B.3.

IMpumeuanne - Ecim He yka3aHO MHOE, JOIYCKM MUl MEXaHMYECKHX pa3MepoB cocTaBisaoT +0,5%, a mis
HanpspKeHus U Toka 1 %.

b.1.2.1.2 OguH U3 KOHTaKTHBIX JIEKTPOIOB MPEICTABISET COO0M BpaIIAIONINIiC KaIMUEBBIN IHCK
¢ nByms mazaMu (pucyHOK b.2). JIpyroil KOHTaKTHBIA 3IIEKTPOJI COCTOWUT W3 YETHIPEX BOIb(PAMOBBIX
npoBoJiodek auamerpom 0,2 MM, 3aKpeIICHHBIX 110 OKPY)KHOCTH auameTpoM 50 MM Ha Jepkarene u3
JATYHH WIHA APYTOr0 NOAXOAAIIEro Marepuaia (pucyHok b.3).

[Ipumeuanus

1 JInsg OTNMBKM KaIMHEBBIX KOHTAKTHBIX JAHMCKOB MOXKHO HCIIOJNIB30BAaTh KagMHH, MPUMEHAEMBIH Ui
SIIEKTPONOKPBITHS.

2 B MecTax KpermieHHs BOJB(PAaMOBBIX MPOBOJOYEK JKEIATEIHHO HECKOIBKO 3aKPYTIIATH YIIIBI ACPIKATEINS,
YTOOBI NPEAOXPAHUTD IIPOBOJIOYKU OT OCTPBIX KPOMOK.

b.1.2.1.3 Kunemaruueckass cxema HCKpOOOpasyloIlero MexaHu3Ma IpHBeleHa Ha pucyHke b.l.
JleprkaTens BpamaroT TaKUM 00pa3oM, 4TOOBI MPOBOJIOYKH CKOJIB3HIIM TI0 IIEPOXOBATON MOBEPXHOCTH
KaJMHEBOTO IUCKa. PaccTosHMe MeXay nepiKaTelieM IPOBOJIOUEK M JUCKOM cocraBisier 10 mMm.
CBobomHass mnmHa T1poBonodek - 11 MM, [IpoBONOYKM pacTpsAMISIOT H  yCTAaHABIHUBAIOT
MEPIEHANKYIISIPHO IOBEPXHOCTH JHUCKA, KOIJa OHU HE KOHTAKTHPYIOT ¢ HUM. [IoAroTOBKa MPOBOIOYEK
JUTSI IPOBEICHUS MCTIBITaHNH puBeneHa B b.1.2.3.1.

b.1.2.1.4 Ocwu BanoB, BpallalOIIUX AWUCK U JepKaTeldb MPOBOJOYEK, PACIIONOKEHB HA PACCTOSHUN
31 MM Opyr OT JApyra W O3JCKTPUYECKH H3OJHUPOBAHBI MEXIy COOOW M OT IIOKOJSI OCHOBaHHS
MeXaHu3Ma. DJEeKTPUIECKUH TOK MOABOIAT U CHUMAIOT CKOJIB3SIIIUMH KOHTaKTaMU Ha BajlaX, KOTOPHIE
NPUBOJISIT B IBM)KEHUE C TIOMOIIBIO0 TOKOHETTPOBOASAILIMX LHIECTEPEH C COOTHOIIEHHEM 3yObeB 50:12.

b.1.2.1.5 [lepkareip MpOBOJIOYEK BPAINAIOT ¢ 4acTOTOW 80 O0O/MHH 3JICKTPUYCCKUAM JBUTATEIIEM,
KOTOPBI B cCilydyae HEOOXOIUMOCTH MOXKET HMEThb peaykTop. JIMCK BpamialoT MeUICHHEE B
MPOTUBOIIOJI0KHOM HalPaBJICHUH € 4acTOTOH 19,2 06/MuH.

b.1.2.1.6 Eciin He UCTIONB3YIOT CUCTEMY CBOOOTHOM HMUPKYIIALNN UCTIBITATEIEHON B3PHIBOOTIACHOM
CMECH, TO HEOOXOJMMO HCIIOJIb30BATh Fa30HETIPOHNIIAEMBIE TTOIIINITHUKN B OTIOPHOH TUIHTE.

Bb.1.2.1.7 Ina peructpamyu 4ncia 000pPOTOB Bajia IepiKaTeNs MPOBOJIOYEK HCIIONB3YIOT CUETIHK
WIN W3MEPHUTENb BPEMEHH AJISI ONpPEAETCHUs] MPOJODKUTENLHOCTH HCHBITAHUH, COOTBETCTBYIOLICH
3aJaHHOMY YHCITy 000POTOB Baa Jep KaTesl.

HpI/IMe‘IaHI/Ie - Ilocme BocmIamMeHEHHs B3pBIBOOHaCHOﬁ CMCCH JKCJIATCIbHO aBTOMATHYCCKH OCTAaHOBHUTH
JBUTAaTCJIb WJIH 110 MEHBIIIEeH MEPE CUETYMK. HJ'ISI perucTpaiuu BOCIUIaAMEHEHUS B3prBOOHaCHOﬁ CMECH MOXKCT,
HalpHuMep, UCIIOIb30BaThCs (POTOIIEMEHT WM AATYMK AaBieHus (cM. pucyHkd b.5 u B.6).

B.1.2.1.8 Cocyn B3pBIBHOW KaMephl JOJDKEH BHIIEP)KUBATh B3pHIB daBlieHreM He MeHee 1500 klla
(15 6ap), ecnu HE IpeayCMOTPEH COPOC TaBICHUS.

b.1.2.1.9 EmkxocTe Ha 3aXKMMax KOHTAaKTHOTO YCTPOICTBa HCKpPOOOpa3ylomero MexaHW3Ma He
nomkHa npesbimars 30 n® npu pa3OMKHYTHIX KOHTAaKTaX, CONPOTHBICHHE HE IOJDKHO MPEBBIIATH
0,15 Om mpu noctostHHOM ToKe 1| A M coOCTBEHHasi HHAYKTHBHOCTh HE JIOJDKHA NpeBbIaTh 3 MKI'H
NPY 3aMKHYTBIX KOHTaKTaX.

b.1.2.2 KanubpoBka HCKpOOOPa3yIoIero MexaHu3ma

b.1.2.2.1 YyBCTBHTENBHOCTH HMCKPOOOpa3yIOIIEro MeXaHW3Ma HEOOXOIMMO MpPOBEPSTH N0, BO
BpeMs U TOcJIe Kax 01 cepun ucnbitanuii o 10.3 u 10.4.



b.1.2.2.2 Eciiu 9yBCTBUTEIBHOCTh HCKPOOOPA3YIOLIET0 MEXaHH3Ma HE COOTBETCTBYET YKa3aHHOU B
Bb.1.2.2.1, nns ee BocCTaHOBJIEHUS HEOOXOAMMO BBITIONHUTH CICIYIOIIUC ICHCTBUS:

a) MPOBEPHTH TTApaMETPhl KOHTPOJILHOU 3JIEKTPUICCKOH 1IeMH;

0) MPOBEPUTH COCTAB UCIIBITATEIIEHOW B3PBIBOOIIACHON CMECH;

B) OYHCTHUTH BOJIb()PAMOBBIE IIPOBOJIOYKH coriacHO b.1.2.3;

T') 3aMEHUTH BOJIb()PAMOBBIE IPOBOIOYKH cornacHo b.1.2.3;

) TIOAKITIOYUTH BBIXOJHBIE 33KUMBI MCKPOOOPA3yIOIIEro MEXaHu3Ma K LenH ¢ mapamerpamu L =
95 mI'n, U = 24 B, I = 100 MA mocrosHHOTO TOKa (Kak yka3ano B 10.3) u cnenats He menee 20000
000pOTOB NieprKaTesst BOIb()PAMOBBIX MPOBOJIOYEK B aTMOC(epe BO3NyXa;

€) 3aMEHUTh KaJMHEBBII TUCK U OTKAJIHOPOBATh HCKPOOOpas3yrommii Mexanu3m coritacHo 10.3.

b.1.2.3 TloaroroBka 1 04UCTKA BOJIb(HPAMOBBIX MPOBOJIOYEK

b.1.2.3.1 Ilpu pa3pe3aHur MNPOBOJIOYKH pPACHUICIUIIIOTCS Ha KOHIIAX II0CIE OTHOCHUTENIBHO
HEeTPO/I0JDKUTEIBHOTO BPEMEHH PadoTHI.

PexomeHnayeTcss onuMH M3 CIEIYIONIMX CIIOCOOOB IOJIrOTOBKH BOJB(PAMOBBIX JJIEKTPOAOB K
UCTIBITAHUSM:

a) OIUTAaBHUTH KOHIIBI IIPOBOJIOYKH C ITOMOINBI0 YCTPOUCTBA, MOKa3aHHOTO Ha pucyHkax b.7 m B.§,
TIPH 3TOM Ha KaXKI0U IPOBOJIOYKE 00pa3yeTcs MIapuK, KOTOPBIH MOXKHO JIETKO YIAJTUTh IIHITIHKAMU.

[Tocne Takoit MOATOTOBKH, B CPETHEM OJHY M3 YETHIPEX KOHTAKTHBIX IPOBOJIOYEK HYKHO 3aMEHSTH
tostbko mociie 50000 uckpeHuit;

06) Hape3aThb TPOBOJIOKY, HAIpUMEpP C TIOMOIIBI0 BBICOKOKAYECTBEHHBIX HOXHHIL 3aTeM
MIPOBOJIOYKH YCTAHOBUTH B JIEpiKATENb U BPYYHYIO OYHCTHTH BCIO TIOBEPXHOCTH IMPOBOJIOYEK, BKITIOUYAS
KOHIIBI, HAKTa4HOM OyMmaroii kiacca (0 Win 3KBUBAJICHTHBIM a0pa3uBHBIM MAaTEPHAJIOM.

ITpumeuanus

1 HpI/I OYHCTKE IIPOBOJIOYECK H606X0)1PIMO y61/1paTL us3 chpoo6pa3y}0mero MEXaHu3Ma JCpPiKaTelib
3JIEKTPOJIOB.

2 TpeOoBaHus K pa3Mepy 3epeH HaxaauyHoOH Oymaru kinacca 0 MM 3KBHBaJIEHTHOro abpa3WBHOIO MaTepHaa,
oTpeeNiCHHBIC TP ITOMOIIH CUTa, IPUBEACHBI B Tadmuue b.1.

Tab6muma b.1
KonmyecTBo 3epeH, MPOXOASIINX Yepe3 OTBEPCTHS CUTA Pa3mep oTBepcTHs CUTa, MKM
ITpoxozst Bce 3epHa 106
3anepkuBaercs Ha cute He Ooiee 24 % 75
3anepxuBaercs Ha cute He MeHee 40 % 53
[Mpoxomaut He 6osiee 10 % 45

b.1.2.3.2 na crabwim3aiii YyBCTBUTEIEHOCTH HMCKPOOOPA3yIOMIEr0o MEXaHW3Ma BO BpeMs
UCTIBITAaHWH ~ KEJAaTeIbHO OYMUCTUTh MW BBIIPSIMHUTH TIPOBOJIOYKM HAa PAaBHOM  PACCTOSIHHH.
[lepnoaU9IHOCTS OYMCTKH 3aBUCUT OT CKOPOCTH, C KOTOPOH Ha MPOBOJIOUKE 00pa3yloTCsi OTIIOKCHUS.
OTa CKOPOCTh 3aBHCUT OT HCIbITYeMOH menu. IIpoBonouka moikHa OBITH 3aMEHEHA, €CIIU €€ KOHEll
paclIeruieH WK MPOBOJIOYKY HEBO3MOXKHO PACHIPSMHUTE.

b.1.2.4 YcranoBka HOBOTO KaIMHEBOT'0O TUCKa

YroObl CTAOMIM3UPOBATH YYBCTBUTEIBHOCTh HCKPOOOPA3YIOIIEr0 MEXaHH3Ma, PEKOMEHIYEeTCs
clelyrolas NpoLeaypa ycTaHOBKa HOBOTO KaJIMHEBOTO JMCKA!

a) yCTaHOBHTH JIMICK Ha HCKPOOOPA3yIOIEeM MEXaHN3ME;

0) MOIKIIIOYNUTH BBIXOJHBIE 3aKHUMBI HCKPOOOpa3yIOIIEro MeXaHW3Ma K LENH CO 3HAYCHUSIMU
WHIYKTUBHOCTH - 95 MI'H, HanpspkeHus - 24 B, mocrosaHOro Toka - 100 MA (kak ykazano B 10.3) u
npousBectr He MeHee 20000 000pOTOB nepKaTeNs MPOBOJIOYEK B aTMOc(hepe BO3ayXa;

B) YCTQHOBHTH HOBBIE NPOBOJIOYKH, TTOATOTOBJICHHBIE M OYMIICHHBIE B cCOOTBeTCTBMU C b.1.4, n
HNOAKIIIOYNTh BBIXOJHBIC 3aXHMBI HCKPOOOPA3yIOIIETO MEXaHW3Ma K HE3JIEKTPOIUTHYECKOMY
KOHJIEHCATOpPy eMKOCThIO 2 MKD, 3apshkaeMoMy depe3 pe3ucTop conpotusieHneM 2 kOwm;

I) 3aloJIHUTh COCYZl B3PBIBHOW KaMepbl IPEACTABUTEIBHON B3PBHIBOONACHOM CMECBIO JUIS
noarpynmnsl [IA (nmu rpynms! I). B coorBerctBuu ¢ 10.2 nmonats Hanpsokenue 70 B moctosHHOTO TOKa
(mns rpynmer 1 - 95 B) Ha eMKOCTHYIO Iiellb M BpallaTh HCKPOOOPA3YIOIIMH MEXaHW3M, MOKa He
BOCILJIAMEHHUTCSI B3PBIBOOIMACHAS CMeCh Win He npousoiner 400 00OpOTOB AepiKaTens MPOBOJIOUEK.
Ecnn  BocmiiaMeHeHHME KOHTPOJIBHOW B3PBIBOONACHOM CMECH IPOM30ILIO, TO IIOCIIEI0BATEIBHO
CHIDKATh HalpsDKEeHHE Ha 5% W MOBTOPATH ONMCAHHYIO MPOLEAYpY 10 TeX Iop, rnoka 3a 400 o6opoToB
He OyzieT BOCIUIaMEHEHHSI CMECH;

) TOBTOPUTH ACUCTBUS MO MOMITYHKTY T') TpH HanpspkeHHH 60 B mocTossHHOTO TOKA (AT TPYIIIIBI
1-80 B); ecnu BocriaMeHEHHS HE TIPOUCXOAUT, TIOBTOPUTH IEHCTBHS IO MOIIYHKTY T);




€) MOBTOPUTH ACHCTBUS MO MOIIMYHKTY 1) IpH HanpsbkeHHH 50 B mocTosiHHOTO ToKa (A7 TpyMIIbl
1-70 B); ecnu BocrsiaMeHEHUsI HE TIPOUCXOIUT, TIOBTOPUTD JACHCTBUS 110 HOAIYHKTY T);

[Tpouexypy HOBTOPATH 10 TEeX IOp, MOKa HE INPOM30HAET BOCIUIAMEHEHHME NpEICTaBUTEIbHON
B3PBIBOOINIACHOM CMECH IO TIOAITYHKTY €).

B.1.2.5 Obnacts npuMeHeHHs HCKPOOOPa3yIOMIero MeXaH3Ma

Bb.1.2.5.1 MWckpoobpa3yrommii MexaHm3sM | Tuma TpegHa3HadeH M WCOBITAaHWA — Ha
HCKpPOOE30IIaCHOCTh OMHYECKHX, NMPOCTHIX HMHAYKTHBHBIX M EMKOCTHBIX LENEH, a makoice Opy2ux
KOMOUHUPOBAHHBIX —yenel, Ol KOMOPLIX OH 60CHPOU36O0Um Haubojiee OndcHvle YCIOGUs.
paspa0oobpazoeanus, co CIEIYIOIINMH IPENEIbHBIMU ITapaMeTpaMu:

a) UCTIBITATENBHBINA TOK - He Oosee 3A;

6) pabouee nHanpsidceHue UCNBIMYeMbIX dlleKmpuieckux yenetl - He bonee 1000 B;

B) JIUIsl MHAYKTUBHBIX IIETCH - HHAYKTUBHOCTH He Ooiiee 1 ['H;

T') 4acTOTa TOKa B AJIEKTPHUYECKUX LeTsiX - He Oonee 1,5 MI'm.

HpI/IMe‘IaHI/Ie - HpPI IIpOBEACHUN HCIBITaHUN CJIeayeT NpUHUMaTh MEPHI, umobvl MoK 6 MH()meu@Hle yensix
60 8PEMS 3AMKHYNO020 COCMOAHUA KOHMAKNO6 NPUHUMAl yCmaHosueuieecs 3navenue, a Kom)eHcamop 6 nepuoc)
PA3OMKHYmMO20 COCMOAHUSL KOHMAKMOB8 NOJIHOCMbIO 3aPANCAIICAL.

b.1.2.5.2 Ecau uckpoobpasyiowuii mexanusm I muna npumensiom Oisi ucnolmanuil yenem c
napamempamu, 6bixo0swumMu 3a ykasawuvle ¢ b.1.2.5.1 npedenvl, HeobOX00UMO KOHMPOIUPOBAMDL
coxpanenue e2o 4y8CmeUmMenIbHOCMU U, Npu HeoOXOOUMOCMU, NPUHUMAMb CleyudibHble Mepbl O ee
B0CCMAHOBNIEHUA UNU YHEema ee USMEHEHUS 8 Pe3YIbImamax UCHblMAaHU.

IIpumeuanus

1 Ecmm wucHbITaTeNbHBIA TOK IpeBBIIAeT 3A, HarpeB BOJb()PAMOBBIX IIPOBOJIOYEK MOXKET CTaTh
ﬂOHOHHHTeHBHOﬁ HpH‘IHHOﬁ BOCIIVIAMCHECHUS U IOBJIMATH HAa PE3YJILTATBL HCHBITAHUH.

2 EMKocTHBIE H WHIAYKTUBHBIC LENH CO 3HAYUTCIBHBIMU IMOCTOSHHBIMU BPEMEHHU MOXHO MUCIIBITHIBATD,
HampuMep, YyMEHbIIass 4YacTOTy BpalleHUs HCKpooOpasylomero MexaHu3Ma. EMKOCTHbIE LENH MOXKHO
UCIIBITBIBATH, CHAB JABC WM TPU IIPOBOJIOYKHU. HpPI 3TOM HCO6XOI[I/IMO YUYUTBIBATH, YTO CHHIKXCHHE YaCTOThI
BpAICHUS HCKPOOOPA3yIOIIET0 MEXaHH3Ma MOXKET H3MEHHUTH €T0 UyBCTBUTEIHHOCTb.

b.1.3 Hckpooopaszyrowuit mexanuzm Il muna

b.1.3.1 Koncmpyxyusa

b.1.3.1.1 Hckpoobpaszyrowuii mexanuzm II muna (pucynox b.9) cocmoum u3 epawarowezocs
MEMANIUYecKo20 OUCKA, HA OKPYICHOCMU KOMOPO2o pacnonodicehvl 10 OyuHKOBAHHBIX CMATbHBIX
nposonouex ouamempom 0,4 mm. B kauecmee Henoo8UNCHOZ0 1eKMpoOa CLyHCUmM CIMAIbHAL NULOYKA
monwunou 0,25-0,3 mm ¢ evicomout 3yoa 0,4-0,5 mm. Ce0600Has Onuna npoeorouxku cocmasgisem ~25
mm. Tunouka oicecmro 3axpenyiena 6 08yX MOYKAX HA CHeYUanbHoOU ckobe. Paccmosmue medcoy
moykamu 3aKpenienus cocmaeusiem ~70 mm, paouyc 3akpyenenus nunouku ~100 vm.

b5.1.3.1.2 Ilpu noocueme yucia ucKpeHuii Kaxcooe KOHMaKmuposanue ¢ NUIOYKOU YHUMbl8am KaK
00HO uckpenue. Yacmoma epaujeHus NOOBUICHBIX KOHMAKMOos8 0koo 40-60 0b6/myH.

b5.1.3.2 Kanubpoexa uckpoobpasyoujeco mexanusma

b.1.3.2.1 YyscmeumenvHocmv UCKPOOOpA3yIOuie20 MexaHusma HeoOdXooumo npoeepsams 00, 60
epems u nocie Kasxcoou cepuu ucnvimanuti no 10.3 u 10.4.

b5.1.3.2.2 Hacmpotiky u nposepKy npasuibHocmu pabomsi uckpooodpazyiouwe2o mexanusma Il muna
OCYWeCmBIAION NOCPEOCMBOM GKIIOYEHUSL €20 8 KOHMPOIbHYIO INEKMPUUECKVIO Yenb NOCMOSHHOZ0
moka uepe3 xadxcovie 4000 3amvikanuu u pasmvlkanuii ucnvimyemou yenu. Vlckpoobpazyiowuii
MEXAHu3M — CHUUMAIOM — HACMPOEHHbIM — NPABUIbHO,  eCAUu  NPOUCXOOUM  B60CHIAMEHEHUe
npeocmasumenvHol  (Coomeemcmeylouel  akmuUUPOBAHHOL  UCTILIMAMENbHOU  83DbIBOONACHOL
cmecu) 83pbl80ONACHOU cmecu ¢ geposamuocmyvio He meree 0,05.

b5.1.3.2.3 Ilapamemposl KOHMpOMBLHOU yenu Oas UCKpoobpaszyioujeeo mexawuzma Il muna
AHANOSUYHBL  NAPAMEMPAM KOHMPOAbHOU Yyenu Ons UCKpoobpasyiowezo mexanusma 1 muna,
ykazannvim 6 10.3.

b5.1.3.3 Obracms npumenenus uckpooopasyroue2o mMexanusma

b.1.3.3.1 Hckpoobpasyrowuti  mexanusm Il muna npeoHasHauen OAf UCHLIMAHUL — HA
UCKPOOE30nacHOCMb  UHOYKMUGHBIX U eMKOCHHbIX JIeKMPUYecKUx yeneu, a maxdce Opyeux
KOMOUHUPOBAHHBIX Yenel, eciu OH 60CHpOU3600um Ols HUX Haubolee ONACHblE VCIOBUS.
paspsdoobpazosanus. Hckpoobpaszyiowuii  mexanuzm 1l muna ucnoavsyiom O UCHbIMAHUSL
nexmpuyeckux yenet npu mokax 6onee 3A, 20e ne mooicem Ovimb UCNOIL306aH Mexanuzm I muna.
Iapamempol ucnvimyemvix yenei 00IICHbL UMemb CLedyiouue NPeoeibtble SHAYEHUSL:

a) ucnvimameinvbHblil Mok - He bonee 10 A;

6) pabouee nanpsidcenue - ne bonee 1000 B;

8) undyKxmugnocmo yenu - ne oonee 1 I'n;



2) uacmoma moka - ne 6onee 1,5 MI'y.

Ipumeyanus

1 Uckpoobpazyrowuii mexanuzm I muna we umeem manvlx ckopocmetl paszgedenust KOHMAKmMo8 U He MOdCem
ObIMb UCNONB30BAH OISl UCHLIMAHULL HA UCKPOOE30NACHOCHb OMUYECKUX yenell.

2 Ilpu nposedenuu ucnvimanuii credyem NPUHUMAMb Mepbl, YmMoObl MOK 6 UHOYKIMUGBHBIX Yensx 80 8peMs
3AMKHYMO20 COCMOAHUA KOHMAKMO8 NPUHUMAT YCMAHOBUBUICECS 3HAYEHUe, a KOHOEHCAmop 6 Nepuoo
DPA30OMKHYNO20 COCMOAHUSA KOHMAKMO8 NOIHOCIbIO 3APANHCANCA.

b.1.3.3.2 Ecnu uckpoobpasyrowuii mexanuzm II muna npumensiom O ucnulmauuil yeneu ¢
napamempamu, evixo0siuwumy 3a ykazanuwvie 6 B.1.3.3.1 npedenvi, HeobOX0OUMO KOHMPOAUPOBAMb
COXpaHenue e2o 4y6CmEUmMeIbHOCMU U Npu HeoOX00UMOCMU NPUHUMAMb CReYUabHble Mepbl Ollsl ee
60CCMAHOBNICHUS UNU YUema ee USMEHEHUs @ Pe3VIbINamax UCHbIManUlL.

Tpumeyanus

1 Ecnu ucnoimamenvHulll mox npesviuiaem 5A, Hacpee KOHMAKmMo8 mooakcem cmamo O0ONONIHUMENbHOLL
npulmﬁod 680CnjlaMeHeHUsl, oenast He()OCmO@eprlMM pesyiibmambl UCNBLIMAHULL.

2 Emxocmuovie u MHameuGHble yenu c bobLUUMU NOCMOSHHBIMU G6peMeHU MOJNCHO UCHbIMbLEANb Memooom
YMeHbUEeRUs Yacmombvl 6pAUieHUsl ucchoo6pa3y;0u;eeo Mmexanuzma. B ciydae ucnoilb306anus uc;(poo6pa3yiomeeo
mexanuzma Il muna ons ucnvlmanuli eMKOCHHbIX 14@}’1611 00J12ICHO ObIMb UCKTIOYEHO NOCMOSIHHOE CONPpUKOCHOBEHUEe
HECKOJNbKUX Nnpoe0j10o4eK ¢ OUCKOM  NUJIBL. Hanpwuep, ()onyCKaemc;z ycmanaeaueanmbs onpe()eﬂem-toe yucio
npoe60oJIoYex, umoowvl npoucxobwla NoOJIHAA 3ap}10ka emKocmu 6 uHmepeaiax Me:»cdy omoenbHbIMU CePUAMU UCKD.
Hpu OYEHKE eMKOCNHbIX uenezZ Kaoicooe CONPUKOCHOB€EHUE NPOBOJIOKU C OUCKOM NUIbL pezucmpupyiom Kak 00HO
UCKperue. Hpu 2MoM  HeobxXooumo yuumsleams, 4YmoO CHUJCEHUe uacmombsvl epaujeHus ucxpoo6pa3yiou4620
MexXanusma mosicenm USMEeHUmMsb €20 4yecmeumeslbHoCmb.

b.1.4 Hcekpooopaszyrowuii mexanusm Il muna

b.1.4.1 Koncmpyxkyusa

b.1.4.1.1 Hckpoobpa3syrowuti mexanuzm III muna (pucynok b.10) cocmoum u3 08yx nap poauxos.
Ponuxu xasicooii napul npusicumaromesi opye k opyey. Yacmoma épawenus éepxueii napvl poiuKkos 6
yemsipe paza Menvile Yacmomsl 8PAEeHUs HUNCHEU NApbl.

b.1.4.1.2 Meonyio nysicenyio npogonoky ouamempom 0,26 mm ¢ bapabana u epxuei napvl poIuUKo
nOOAIOM HA HUICHIOI NApYy POIUKOE uepe3 CMEKIAHHYIO KOADOUKY, NpOMbIBAEMYIO 83DbIBOONACHO
cmecwro. IIpogonoka nocne 6vIX00a U3 KOAOOUKU 3AX6AMbIGAEMCSl HUJICHEU Napoll pOoauKos U,
8credcmeie pasHoCmu CKOpoOCmetl PAeHUsl GEPXHUX U HUMICHUX POTUKOS, PEEMCA 8 KOboUKe.

b.1.4.1.3 Hccnedyemyro yenv nOOKIOUAIOM K HUMCHEN U 8epXHell nape poauKos. 3amvikatue yenu
npoucxooum eHe KOJIOOUKU 8 MOMEHM CONPUKOCHOBEHUs C HUNICHel napoll ponukos. Pazmvikanue yenu
NpoUCXooum 680 83pbIBYAMOU CMeCU 6 MOMEHM paspsiéd NpogoaoKu 8 koabouke. CKkopocmb
pasmvikanusi konmakmos - om 0,2 do 3,0 m/c. Hacmoma uckpenuii - om 1 0o 30 pas 6 cexynoy. Ilpu
ckopocmu pasmvikanuti kKonmaxmos 0,6 m/c epemsi 3aMKHYmMo2o cocmosinus yenu oxoao 10 mc, epems
PA30MKHYMO20 cocmoanus yenu - oxoio 114 mc.

b.1.4.1.4 Conpomuenenue 08yx nap poauKos u 3adcamotl Mexicoy HUMU NPOBOIOKU neped ee
paspuisom - ne 6onee 0,03 Om. Pacxod e3pwieoonacnoii cmecu pezyupyiom om 2 00 5 cm’/e.

b.1.4.2 Kanubpoexa uckpoobpasyoujezo mexanusma

b.1.4.2.1 YyscmeumenbHocmv UCKPOOOpA3youieco MexaHusma HeobdXxooumo npoeepims 00, 60
epemsi u nocie Kavicoou cepuu ucnvimanuti no 10.3 u 10.4.

b5.1.4.2.2 Hacmpoiixy u npogepky npaguibHocmu pabomsl uckpoobpasyrowezo mexanusma Il muna
0CYUlecCmenaiom NOCpeOCmEOM BKIIOUEHUS €20 8 KOHMPOIbHYIO 3JIeKMPUYecKylo yenb NOCMOSHHO20
moka uepe3 Kadxcovie 4000 3amvikanuti u pasmeikaHuil ucnvimyemou yenu. Mexanusm cyumarom
HacmpoeHHbiM npasubHo, ecnu npoucxooum gocniameHeHue npeocmasumenbHol
(coomseemcmsyoujeti aKmMuUUPOBAHHOU UCHbIMAMENbHOU 63DbIBOONACHOL CMeCU) 83DPblB0ONACHO
cmecu ¢ seposimuocmuio He menee 0,05,

b.1.4.2.3 Hapamempor KoOHmMpoabHOU yenu 011 UCKpoobpasyioueeo mexanusma Il muna
AHANOSUYHBL NAPAMEMPAM KOHMPOIbHOU yenu O UCKpoodpasyiowezo mexanusma I muna u
npusedenst 6 10.3.

b.1.4.3 Obracmov npumernenus uckpooopasyroue2o Mexanusma

5.1.4.3.1 Hckpoobpasyrowuii  mexanusm Il muna npednasuauen Ons UCNBIMAHUL  HA
UCKPODOE30nacHOCMb UHOYKMUBHBIX IEKMPUYECKUX Yenel, a maxice Opyeux KOMOUHUPOBAHHBIX Yenell,
eciu  OH  8OChpou3gooum  Ofid HUX Haubolee ONACHble YCA08UA — pA3PA000OPAZ06AHUS.
Hckpoobpasyrowuii mexanusm III muna ucnonv3yrom 018 UCNLIMAHUS 3JeKMPUYecKUx yenei npu
mokax 6onee 10 A, ede He mozym 6bimb UCHONBL308AHBI UCKPOOOPasyrowue mexanusmol 1 u I munos.
Tapamempol ucnvimyemuix yeneu 00IHCHbL UMEMb clledyioujue npedeibHvle 3HAYEHU:

a) KoMMymupyemvlti MoK UCHbIMYeMOU 2NeKMPUYECKOU Yenu He O0JHCeH Npesblluams 3HAYEeHUll,
npu KOMopsiX UHOYKMUBHOCMb UCKPOOOPA3VIOUWe20 MeXaHusma U npucoeouHumenbHuix npoeooos



HauuHaem oKa3vleambv GAUAHUE HA Pe3YTbMAmMbl UCHBIIMAHUL,

6)pabouee nanpsoicenue - He bonee 1000 B,

8) uHOyKkmugHocms - He bonee 1 I'n;

2) uacmoma moxka - ne 6onee 1,5 MIy.

Ipumeuanusa

1 Hcxpoobpasyrowuii mexanusm Il muna ne umeem maavix ckopocmeil pazgedeHust KOHMAKmog u He modicem
ObIMb UCNONB306AH OJISL UCHLIMAHULL HA UCKPODE30NACHOCMb OMUYECKUX Yenell.

2 Ilpu nposedenuu ucnvimanuii ciedyem RPUHUMAMb Mepbl, YMoObl MOK 8 UHOYKMUGBHBIX YeNsax 60 6peMs
3AMKHYMO20 COCMOAHUS KOHMAKIMOB NPUHUMAT YCMAHOBUBUIEECs 3HAUEHUL.

b.1.4.3.2 Ecau uckpoobpasyiowuii mexanusm Il muna npumensiiom 0ns1 ucnolmanuil yeneu c
napamempamu, 6bixo0swumMu 3a ykasawuvle ¢ b.1.4.3.1 npedenvl, HeobX00UMO KOHMPOIUPOBAMD
coxpamenue e2o 4y8CmeUmeIbHOCMu U npu HeoOXOOUMOCMU NPUHUMAMD CREeYUAbHbLe Mepbl Ollsl ee
B0CCMAHOBTICHUS UNIU Y4ema ee USMEHEHUs 8 Pe3VIbINAMAX UCHbIMAHULL.

HpuMettaHue - Upu Oonbwux mokax 6 ucnblmyeMoﬁ yenu Hacpee KOHMAKMO6 Modcem cmambv
OONOIHUMENbHOU nputmnoﬁ BOCNJIAMEHEHUA, oenast Heaocmogepnbm/m pesyiomanivl UCnvimaHuil.
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I - vBonupyoomas IUIacTUHA; 2 - TOABOJ TOKA; 3 - W30JMPOBAHHBIA 00JT; 4 - W30JMPOBAHHBIN
NOJIIMITHUK; 5 - BBIXOJHOE OTBEPCTHE JUIsi ra3a; 6 - IOKOJb OCHOBaHUs, 7 - BoJb(pamoBas
MPOBOJIOYKA; & - JepxKaTellb MPOBOJIOUEK; 9 - 3aKUMHON BUHT; /() - HAXUMHAsI TUIACTUHA; [ ] - 3aKUM;
12 - xamepa; /3 - KaJAMUEBBIH KOHTAKTHBIH TUCK; /4 - PE3MHOBOE YIUIOTHEHHE; [5 - BXOAHOE
oTBepcTHe Ui raza; /6 - mecrepHs 50:12; /7 - nzonupoBanHas my(dra; /8 - IPUBOIHON JABHUTaTEIb C
peIyKTOpOM

Pucynox b.4. Cxema B3pbIBHOH KaMepHl JIs HCIIBITAHUK Ha HCKPOOE30MacHOCTh
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1 - MeTamIMYecKuil OPIIEeHb; 2 - pe3nHoBas Auadparma; 3 - mpyKAHHBIH KOHTaKT
Pucynok B.5. Ilpumep natyuka gaBiieHUs B3pbiBa
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S - BBIKITIOYATENb; F - IpeloXpaHuTenb; 7, - Tpancdopmatop; D - IMOAHBIN BEINPSIMHTENbHbIIH
MOCT; R - pe3uctop; M- npuBOJHON ABUTATENb; [ - CUTHAJIbHAS JaMIia; 2 - JaT4YMK JaBJICHMUS;
3 - yIepXHBaIOINil KOHTAKT; 4 - pesie; 5 - KHoIka cOpoca
Pucynok B.6. DnekTprudeckas cxemMa aBTOMAaTHIECKON OCTaHOBKH PabOTHI B3PBIBHOM KaMephI C
ITIOMOIIBIO TaTYMKA JTaBJICHUS



1 - monBOT IUTaHUS; 2 - MEIHBIN OpYyCOK; 3 - BOMb(hpaMoBas MPOBOJIOYKA; 4 - H30IUPYIOIIAs
IUIACTHHA
PucyHnok B.7. YcrpoiicTBO 15t OArOTOBKH BOJIB()PAMOBBIX ITPOBOJIOYEK METOAOM OILIABICHHS

HpI/IMe'-IaHI/Ie - OmuaBiicHHBIC HIapUKU CHATH IUITYMKAMU.

Tp 1
c | A—
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-220 B ;’gf
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O | ]

T, - TparcOpMATOp C IIIONIABIO IONEPEIHOTO CEUEHHs CepACUHIKa 19 cM?; 1 - BombdppamoBast
MIPOBOJIOYKA; 2 - MEAHBIE OpyCKH
Pucynok b.8. [IpuHInnmansHast 3IeKTpHYecKas CXeMa yCTPOICTBa HOATOTOBKH BOJIB(PPaMOBBIX
HPOBOJIOYEK METOJIOM OTUIABIICHHS
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1 - MOBMYKHBIA KOHTAKT; 2 - HEIMOABIKHBIN KOHTAKT; 3 - IUCK ITOABIKHOTO KOHTAKTa;
4 - IacTUHA HETIOJBUKHOT'O KOHTAKTa; 5 - KPETIe)KHBIA OOJT MOABMKHOTO KOHTAKTa; 6 -
BpaIIArOIIUNACS BaJl TIOJBHKHOTO KOHTAKTa; 7 - KPeTeKHasi CTOHKA HEMOABI)KHOTO KOHTAaKTa
Pucynox B.9. Kunemamuueckas cxema uckpoobpasyiowezo mexanusma Il muna
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1 - 6apabaH c MPOBOJIOKOH; 2 - MOAIOIINE POJIUKH; 3 - TATYMK B3PHIBA; 4 - B3phIBHAS KaMepa,
5 - IpUHMMAIOIINE POJIUKHU; 6 - TPUEMHHK JJIsl HCIIOJIb30BAHHBIX ITPOBOJIOYEK
Pucynox B.10. Kunemamuueckas cxema uckpoobpasyiowjezo mexanusma Il muna



[MPMJIOXEHUE B
(cripaBouyHOE)

IIpuMepbI MOHTAKA 3JIEMEHTOB 3JIEKTPO0OOPYA0BAHNS.
H3mepenne nmyTei yTe4KHu, 3a30pPOB M PACCTOSIHMIL pa3aeeHUs Yepe3 3aIMBOYHBINH KOMIIAYH/T
U TBEPAYIO H30JISILHI0

B.1 BJiok MCKpO3alUTHI HA IN0aX € MPOBOJOYHbIMH BbIBOJAAMM
R

O {— ] Qe
o Qe

He ponyckaeTca

a - dNeKTpUYecKas CXxeMa; 6 - HaBECHOM MOHTaX; 6 - IeYaTHBIN MOHTaX; Y - IIyHTUPYIOIUI 1O,
R - TOKOOTpaHUYIHTENBHBIA PE3UCTOP; € - K HCKPOOE30MacHOH ey (IIyHTHPYIOMEMY 3JICMEHTY);
1 - manensp; 2 - IpoBOJ; 3 - IEYATHBIM MPOBOJHUK
Pucynox B.1. Ilpumep svinonnenus: 610Ka UCKPO3AUWUMbL HA OU0OAX C NPOBOTIOYHBIMU 8bIE0OAMU



B.2 BJiok HCKPO3alIUTHI HA THUPUCTOPAX

Q Qe

+

a - DIEKTpUYECKast CXeMa; O - HaBECHOM MOHTAaX; 6 - IeYaTHBII MOHTaX; V- IIyHTHPYIOIIUH
TUPUCTOP; R - TOKOOTPaHUUYHUTEIILHBIA PE3UCTOP, € - K UICKPOOe30IacHoi 1eny (IIyHTHPYIoIIeMy
JIEMEHTY); / - maHenb; 2 - MpoBOJA; 3 - JIENECTOK; 4 - IeYaTHBINA IPOBOJHUK

Pucynox B.2. [Ipumep 8binonneHus 610Ka UCKPO3AUUNBL HA MUPUCOPAX



B.3 MoHTaxk H301IHOHHOI TPYyOKH
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1 - MecTo IpUCOeIMHEHNS TPOBOJA; 2 - MO IPOBOA; 3 - M30JIIIMOHHAS TPyOKa; 4 - MecTa
3aI0JIHEHHS U30JIALUOHHBIM KJIeeM; J - OCHOBAaHHE IITEINCEbHOTO pa3beMa
Pucynox B.3. IIpumep nocadxu Ha xkieu u3oisyuoHHOU mpyoxu

B.4 H3mepenune myTeil yTedKH, 3a30pOB M PACCTOSHMIl pa3ieieHusl 4Yepe3 3aJMBOYHBIN
KOMIIAYH/I U TBEPAYIO U30/ILHI0

B.4.1 3a30psl 1 paccTosiHUS pa3lieieHusl Yepe3 KOMIIAyH I U TBEPAYIO U30JISILIMIO

B.4.1.1 HampspkeHue 171 IpOBEICHUS OIIEHKU JOJDKHO OBITH OIIPENIEIEHO B COOTBETCTBHH C 6.4.2.

B.4.1.2 3a3op paccmarpuBalOT KaK caMO€ KOPOTKOE PACCTOSHHE IO BO3AYXY MEXIY IByMs
MPOBOIAIIMMH YacTAMH. Ecnm Mexmy NpOBOISMIIMMH YaCTSIMH HMMEETCS H30JHpYomas JeTalb,
HaIpuMep Neperopoika, pacCTOSHIE U3MEPSIOT BAOJb MyHKTUPHBIX JIMHUH, KaK OKAa3aHO HA PHCYHKE
B4.

B.4.1.3 Ecnu paccrosiHie MEXIy TOKOIPOBOAIIMMHU YacTSIMU HAOMPAeTCs YAaCTHYHO 3a30POM H
YaCTMYHO pa3lIeJUTEIbHBIM PpAacCTOSHUEM uepe3 KoMmayHa W (Wid) TBEpAYI H30JSIHIO,
SKBHUBAJICHTHBIN 3a30p WJIM PACCTOSHHUE pa3eieHus dyepe3 KOMIIayHI MOXKHO pPacCunuTaTh, Kak OMUCAHO
HUKE, a MOJIyYCHHYIO BEJIMYUHY 3aT€M CPaBHUTH C BETMYMHOU B COOTBETCTBYIOIIEM ITYHKTE TAOIHUIIBI
4.

Honyctum, uro Ha pucyHke B.5 A - 310 3a30p, B - 3TO paccTosiHue pa3fesieHus: yepe3 3aJIMBOYHBIH
KoMmmayHI, a C - pacCTOSIHUE pa3elieHHs Yepe3 TBEPAYIO H30JISIIHUIO.

1 - mpoBOIHUK; 2 - 3a30p; 3 - IeperopoIka
Pucynok B.4. 3mepenne 3a30pa



MNpoBogHWK

Pucynok B.5. 3MepeHue cnoKHBIX pacCTOSIHUMA

Ecnu A meHblile, yeM NpUBENEHHOE 3HAa4YeHUE B Tabmuue 4, Ui ONpenesieHus 3KBHBAJICHTHOTO
paccTosiHUsl  pa3lesieHUsi MOXKHO HCIOJb30BaTh OJHY M3 MPHUBEACHHBIX HIKe Tabmui c
k03 duLMeHTaMH, Ha KOTOpPbIE YMHOXKAIOT M3MEpPEHHbIe BeNUUYUHBbL. [Ipu pacuerax He Y4HUTHIBAIOT
3a30pbl WU pa3zeicHUs MEHbIIE 1/3 COOTBETCTBYIONIMX 3HAUCHHIA M0 Tabwuiie 4.

Pe3ynbTaThl pacyeToB IO ONPEICICHUIO KaXI0T0 SKBHBAJICHTHOTO PACCTOSIHUS Pa3CiCHUS HYXHO
CJIOXKUTH U CPABHUTH C COOTBETCTBYIOIIIUM 3HAYCHHUEM U3 Ta6ﬂI/ILII)I 4

UToObI HCIONB30BATh IMyHKT 2 (RIEKTPUYCCKUU 3a30p) M3 TaONUIBl 4, HEOOXOIUMO YMHOXXHUTH
WU3MEPEHHBIC 3HAUCHUS Ha CICAYIOMUe KO3 GUIIMESHTHI U PE3yIbTAThI CII0XKHUTH:

3HaveHNE HANPSHKEHUS u<lI0B 10B<U<30B U=>30B
[Tytn yreukn, A 1 1 1
MM B 3 3 3
C 3 4 6

YroObl HMCHONB30BaTh CTPOKY 3 (paccTosiHME pasfeieHHss 4epe3 3aJIMBOYHBIM KOMITAyHN) W3
Tabmupl 4, HEOOXOAMMO YMHOXKHTH HM3MEPEHHBIE 3HAUEHHs Ha cielylolue Kod(QQUIMEHTH |
pe3yJIbTaThl CI0XKHUTH!

Pa3HOCTh HanpsOKEHUS u<lI0OB 10B<U<30B U=>30B
ITyTu yreuku, A 0,33 0,33 0,33
MM B 1 1 1
C 1,00 1,33 2,00

YroOBl MCHONB30BaTh CTPOKY 4 (pacCTOsiHUE pa3/iesieHHs] Yepe3 TBEPAYI0 W3O0JLILUI0) U3 TaOIHIIEI
4, HeoOXOIWMO YMHOXXUTh HM3MEPECHHBIC 3HAYCHUS Ha CleAyoune Kod(QQHUIUEHTH W Pe3ylbTaThl

CIIOXKUTB!
Pa3HOCTh HanpsHKeHUs u<Il0B 10B<U<30B U=>308B
ITyTu yreuku, A 0,33 0,33 0,33
MM B 1,00 0,75 0,55
C 1 1 1

B.S IlyTn yreuku
B.5.1 Hampspxerne amist MpoBeeHNsT OLIEHKH TOJDKHO OBITH OTMpeeNIeHO B COOTBETCTBHU C 6.4.2.
B.5.2 JInuHa myTH yTEYKH MOJDKHA OBITH M3MEpeHa BJOJIb MOBEPXHOCTH HM30JISINH, KaK ITOKa3aHO

Ha pucyHke B.6.

B.5.3 Ecim Ha TOBEpXHOCTH H3OJIAIMA HWMEIOTCS BBIEMKA WM Oapbepbl (IIEPETOPOAKH),

MOKa3aHHbIE Ha pUCYyHKe B.6, T0:

a) JUTMHY MyTH YTCYKU M3MEPSIFOT BOKPYT JIFOOOH BBHIEMKH HA TIOBEPXHOCTH, €CJIM INUPUHA BHICMKH

HE MEHEEe 3 MM;

0) ecnu M3OJSILIMOHHAs TEPEropojika Win Oapbep yCTaHOBJICHBI, HO HE BKJIEEHBI, JJIMHY IyTH




YTEUKH M3MEPSIOT JIMOO Haj, JuO0 MOJ MEepEeropoIKOH, B 3aBUCHMOCTH OT TOTO, Kakas BelIWYrMHA
MEHBIIIE;

B) €CJIM Ieperopojika, ONMCcaHHasl B MOIYHKTE 0), BKIESHA, JIIMHY ITyTH YTEUKH BCET/Ia U3MEPSIOT
HaJl NEPEropoaKoi.

2 3

1 =
)
T

]
il Aimi|
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\4;

1 - momoxka; 2 - 6opo3aka; 3 - 6apbep; 4 — Kiei

Pucynox B.6. VI3meperne AIUHBI yTH YTEYKH

1 2 2 3

1 - nak; 2 - mpoBOTHUK; 3 — TIOIJIOKKA
Pucynok B.7. U3MepeHue caoKHbIX pacCTOSIHUMA

B.5.4 Ecnu amist coKpaiieHusl [UIMHBI ITyTH YTE€UKH HCIONB3YIOT JIaK, W JIAKOM ITOKpPBITA TOJBKO
YacTh IyTH YTEUKH, KaK IOKa3aHO Ha pUCYHKe B.7, oOliyr0 SKBHBAJICHTHYIO JUIMHY IYTH yTEYKU
CPaBHUBAIOT C IIYHKTOM 5 Wi 6 TabauIpbl 4 ¢ UCIOIb30BAHUEM CIEYIOLIEro pacyeTa: I CpaBHEHUS
C IIYHKTOM 5 clielyeT yMHOXUTb B Ha 1, a 4 - Ha 3, U1 CpaBHEHMS ¢ TyHKTOM 6 ClIeyeT YMHOXUTh B
Ha 0,33 u 4 Ha 1. Pe3ynbTaTsl CIIOKUTH.

HpI/IMe‘{aHI/Ie - Jlak MmoXeT TOKPbIBATh UJIN HE IOKPBIBATH IPOBOTHUK.

MMPUJIOXEHUE T
(ctipaBouHOE)

T'epmeTnzanus

IMpumeuanne - Pucynku I'.1 moka3siBaloT HEKOTOpPbIE BapUAHTHI MPHUMEHEHMS] TepMETH3allMd KOMIAYHIOM.
Pucynok I'.2 nmokaspIBaeT Apyrue caydad IPIMEHEHUS TePMETHKA, KOTIa HE UCTIONbB3YIOT 000I0UKY.

I'.1 Cuenuenue
[Ipumeuanue - Bce BeIcTymaromue U3 cios TeépMETHKA YacTH JIEKTPUUYECKOH LEMH JOJDKHBI OBITH 3aKpBITHI
KOMHayH,I[OM. KOMHayH,E[ JOJDKCH UMCETH CHECIIJICHUE C 3TUMHU HOBCpXHOCTﬂMI/I pasnena.

I'.1.1 Uckmouenne TpeOOBaHMIA K MyTAM YTEUKH UL SJIEMEHTOB, 3AJIUTHIX KOMITAYHIOM, OCHOBAaHO
Ha OTCYTCTBHHM BO3MOXHOCTH 3arpsi3HeHus. Bemmumaa CHUT  (cpaBHHTENBHOTO — HMHIEKCA
TPEKUHIOCTONKOCTH) B CYITHOCTH SIBJISIETCS OLICHKOW CTETIEHH 3arpsA3HEHHs], HEOOXOAUMOro sl TOTo,
4yTOOBI BBI3BATH NMPOOOH pazfeNeHus] MEXIy TOKONPOBOISIIMMHU JeTansMu. Ha ocHOBaHMM 3TOTO
MOXHO CZENAaTh CIEAYIONIHE AOMYyIICHUS:

- €CIIM BCE JJIEKTPUYECKHE YaCTH U MOJIOKKA ITOJTHOCTBIO 3aKPBITH 000JI0UYKaMH M HU OJIHA YacTh
HC BBIXOAMUT 3a MPEACJIbl 3aJIMBKU KOMIIAYHIOM, TOrla HET pUCKaA 3arpA3HCHUA U IIO3TOMY Hp060ﬁ oT
3arps3HEHUS] HEBO3MOJKEH;

- ecyn J00as yacTh LIENH, HaPUMEP OTOJECHHBIM WM M30JIMPOBAHHBIN ITPOBOAHUK, HJIEMEHT WIH
MOJUI0>KKA E€YaTHOM IIAThI, BEIXOIAT 3a MPeIeNibl KOMIayHAa WIX OH He IJIOTHO MPUJIEraeT K TpaHuLe
paszerna, TO TaM MOKET 00pa30BaThCsl 3arpsA3HEHNE W BOSHUKHYTH ITPOOOH.

I'.2 Temnepartypa

I'.2.1 TemnepaTypa 3aIMBOYHOTO KOMIIAYH/IA JIOJDKHA COOTBETCTBOBATE 6.4.4.



[Tpumeuanus

1 Bce koMnayHIbIl HMEIOT MaKCHMAJIBHYIO TEMIIEpaTypy IPH HPEBHINIEHUMH KOTOPOW OHM MOTYT TEpsTh WU
W3MEHSTh CBOM CBOMCTBa. Takue M3MEHEHHs] MOTYT BBI3BaTh 00pa30BaHHE TPEUIMH MM HAapyIICHUE CTPYKTYPBI
KOMIIayHJIa ¥ TIOBJIEUb 3a COOOH JOCTYII B3pHIBOOMIACHOH cMecH K 00jiee HarpeThIM, YeM Hapy KHasl, IOBEPXHOCTSIM
KOMIayHIa.

2 T'epmeTH3UpOBaHHBIE KOMIOHEHTHI MOTYT OBITH 00JIee TOPSYMMH HIIH 00JIee XOJIOTHBIMH, YeM OHHU OBLIH OBl
Ha OTKPHITOM BO3/yX€, B 3aBHCUMOCTH OT TEIIONPOBOIHOCTH KOMIIAYHA.

a) be3 000J10uKku
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0) ITosiHas 006010uKa

B) OTKpBITas 000/104KA

r) O60/104Ka ¢ KPBIIKOWH

1 - cBOOOTHAS TIOBEPXHOCTD; 2 - TepPMETH3AINS; TOJIOBUHA 3HAYCHHS U3 IMyHKTA 3 TaOuuIs! 4 npu
MUHIMAaJIbHOM 3HaueHHU | MM; 3 - KOMIIOHEHT, TepMETH3HPYIONINI MaTeprall He JODKEH MPOHUKATH;
4 - repMeTU3MPYIOILUI MaTepual, TOJUIMHA HE 3aJjaHa; J - MeTaJUINYeCKas WIA U30JSILIMOHHAs
000J104Ka; JUII METAIUTMYECKON 000JIOYKH TOJIIMHY HE YKa3bIBaIOT, (CM. 6.4), 1Jsl N30JSILIMOHHOMN
000JI04KH TOJIIIMHA U30JISILIMH JIOJDKHA COOTBETCTBOBATh 3HAYCHUIO MyHKTa 4 Tabnuupsl 4

Pucynok I'.1. Ilpumepsl repMeTU3UPOBaHHBIX y3JI0B, COOTBETCTBYOIUX 6.4.4 1 6.7

a) MexaHuyeckasi 3aliuTa
MuHHUMAaNBHAS TONIIIHA 0 CBOOOIHOM MMOBEPXHOCTH - | MM
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0) TepMuyeckas 3anuTa
TonuuHy onpeAesnsoT Mo TeEMIIEPAType BHELIHEH MOBEPXHOCTH

SO

B) Paznenienue neneii
[TpumenstoT TpeOOBaHUS, COOTBETCTBYIOIINE IMYHKTY 3 TaOmuiel 4. MUHUMAaNbHAsT TOJIIWHA [0
CBOOOTHOM TTOBEPXHOCTH - 1 MM.
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r) 3amura npegoxpaHuresiei B HCKP0o0e30NacHO nenu
MuHMMAaTbHAS TOJIIMHA 10 CBOOOIHOM MOBEPXHOCTH - | MM
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) UckirioueHue NpOHNKHOBEHNS B3PHIBOONACHOM CMecH
MuHHUMAaNbHAS TONIIIHA 0 CBOOOIHOM IMTOBEPXHOCTH - | MM

Pucynok I'.2. TIpumenenne repMeTn3anui 0e3 000I0IKH



KiroueBble cioBa: 31€KTpo0OOpY0BaHNE B3PHIBO3AIIMILIEHHOE, HCKPOOE30MacHas dJIeKTpHIecKast
Lelb, MCKPOOE30IacHOe 3JIEKTPOOOOPYAOBaHUE, CBA3aHHOE IJIEKTPOOOOpPYHOBaHHE, IPOCTOE
3JIEKTPOo0OOPYAOBaHNE, SIEKTPUIECKUIT 3a30p, IYTh YTEUKHU 10 IOBEPXHOCTH 3JIEKTPOU3OISLIUOHHOTO
MaTepHala, HCKpooOpa3yIoImnii MEXaHH3M, UCKPOOE30TacHBIN TOK, K03()(QUIIMEHT NCKPOoOe30macHOCTH

COJAEPXAHUE

1. O6macTh MPUMEHEHHUS

2 HopmaTuBHBIE CCHIIKU

3 Onpenenenus

4 TI'pymnmbl ¥ TEMIEpaTypHbIE KIIacChl HCKPOOE30MacHO0 U CBSI3aHHOTO 3JIEKTPOOOOPY I0BAaHHS

5 YpoBeHb UCKPOOE30IACHBIX JCKTPUICCKUX LIETICH

6 TpebGoBaHMs K 37€KTPOOOOPYIOBAHHIO

7 TpebGoBaHUS K 3JIEeMEHTaM, OT KOTOPBIX 3aBUCHT UCKPOOE30IacHOCTh

8 HemoBpexgaeMbie 27IEMEHTHI, OJIOKH SIIEMEHTOB M COCIMHEHUS

9 Baprepsl 0€30MTaCHOCTH Ha THOJaX

10 IIpoBepku 1 UCTIBITAHUS

11 KoHTpobHBIE TPOBEPKH, BBHITTOJHAEMbIE H3TOTOBUTEIIEM

12 MapxkupoBka

13 DokymeHTarus

[Mpunoxxenne A OueHka UCKPOOE30IaCHOCTH 3JIEKTPUYECKUX LIETIeH

[Ipunoxenne A.1  JlomonHUTENbHBIE  CBEACHHUA IO  KOHCTPYUPOBAHMIO U OIEHKE
MCKPOOE30IaCHOCTH 3JIEKTPOOOOPY IOBaHHS

[Mpunoxxenne b HckpooOpasyromue MeXaHHW3MBl JUIS HMCHBITAHUS DJIEKTPHUUYECKUX Iienel Ha
UCKPOOE30IIacHOCTh

[punoxenne B [IpuMepbl MOHTaXa 3JIEMEHTOB 3JIEKTpooOopynoBaHus. M3mepeHne myTel yTeuKH,
3a30pPOB U PACCTOSIHAN pa3eNIieHIs Yepe3 3aTMBOYHBIA KOMITAYH T ¥ TBEPIYIO U300

[punoxenue I' ['epmernzanus



