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T'OCYJIAPCTBEHHbBIN CTAHJIAPT POCCUMCKON ®EJEPALINU

SJIEKTPOOBOPYJOBAHUE B3PBIBO3ZAIIIUIIIEHHOE

YACTB 11
HNCKPOBE3ONMACHAS QJEKTPUUYECKAS LEID i

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

Jlama eésedenus 2001-01-01

IIpenuciaosue

1 PABPABOTAH Hekxommepuyeckoil aBTOHOMHOW Hay4YHO-HCCIIEIOBATENbCKONW OpraHu3alueit
«lentp mo cepTudUKANMU B3PHIBO3ALIMIICHHOTO W PyIHHYHOro 3nekTpoobopymoBanust WI»
(HAHHO «LIC B2 UI'[1»)

BHECEH Texuuueckum komureroM no cranpaptuzanuun TK 403 «BspbiBo3amuiieHHoe U
PYOHHYHOE 3JIEKTPOOOOPYIOBAHIE)

2 TIPMHAT U BBEJIEH B JIEMCTBUE Ilocranoenenunem I'occranmapra Poccuu ot 9 jmexaGpst
1999 r. Ne 500-ct

3 Hacroaumii cTaHgapT HpeAcTaBiIseT cOOONH ayTeHTHYHBINM TEKCT MEXIYHapOJHOTO CTaHIapTa
MBK 60079-11-99 «DnekTpoobopynoBanue B3phiBo3ammiicnnoe. Yacte 11. MckpobesomacHas
DNMEKTPUYECKasl [eMmb 1» C JIOMOJHUTCIBHBIME TPeOOBAHUSAMH, OTPAKAOUIMMH TOTPEOHOCTH
SKOHOMHKH CTPAHBI

4 BBEJIEH BIIEPBBIE

Bsenenue

Hacrosimuii ctanmapt BXOAUT B KOMIUIEKC IOCYIapCTBEHHBIX CTaHAAPTOB HA B3PHIBO3AIIMIIICHHOE
3JIEKTPOOOOPYAOBaHHE, pa3pabaThiBaeMbIX TeXHHYECKHM KOMHUTETOM Mo craHaaptuzanuu TK 403
«B3pbIBO3alUIIEHHOE U PYIHHYHOE  DJIEKTPOOOOPYHOBaHHE» HAa  OCHOBE  IPUMEHEHUS
MEXIyHapOAHBIX cTaHAapToB MOK Ha B3pHIBO3ANIUIIEHHOE 3JIEKTPOOOOpYIOBAHHE.

B craHpmapr, momonHATENFHO K TpeOOBaHMAM MeEXIyHapomaHoro craHmapta MOK 60079-11-99,
BKITIOYEHBI ITOJIOKEHSI, KOHKPETU3UPYIOIIHE WIIN JOMOTHSIONINE OTAeIbHbIe MyHKTH MOK 60079-11-
99 c y4YeTOM CHOXHBIICHCS POCCHUICKON TPaKTHKH, HOPM U TpeOOBaHHUN TOCYyAapCTBEHHBIX
CTaHOapTOB. JlOMONHUTENBHBIE TpPEOOBAHUSA, OTPAXKAIOMKUE TOTPEOHOCTH 3KOHOMHKH CTpaHBHI,
BBIJICJICHBI B TEKCTE KyPCHBOM.

B nensx yno6crBa oOpamieHus K KOHKPETHBIM TEXHHUECKUM TPEOOBAHUSAM B HACTOSIIIEM CTaHAAPTE
COXpaHeHa HyMepalusl pa3zesioB, MoIpa3esioB, MyHKTOB U T.I., AaHHas B ctangapte MOK 60079-11-
99.

OCHOBHBIE OTIMYMSA HACTOALIETO cTaHmapra oT cranmapra MOK 60079-11-99 cocrtosr B
CIIEYIOIIEM.

1) CoxpaHeH HCHONB3YIOUUICA B POCCHHCKOW IPAKTHKE BEPOSATHOCTHBIM IMOIXOA K OIICHKE
HCKPOOE30IIaCHOCTH IIEKTPUYECKOH IIeTH, KOTOPHIH, TI0 HallleMy MHEHHIO, TTO3BOJISIET 00ecedYnBaTh
6oJiee 00BEKTUBHYIO OLIEHKY B3PbIBO3AIIUIIEHHOCTH 3JIEKTPHYECKOTO 000PYI0BAHHS.

2) CoxpaHeHa BO3MOXHOCTb HCIIOJIb30BaHMS YNPABISEMBIX MOTYHNPOBOJHUKOBBIX 2JIEMEHTOB B
KauyecTBe  OrpaHWYMTENed TOKa Uil  OCOOOB3PHIBOOE3OIIACHOTO  YPOBHS  B3PBIBO3ALIUTHI
anekTpoobopynoBaHus. Takoe pelleHne MPHUHATO HA OCHOBAHMHM HMEIOUIErOCsl ONbITa OLEHKU
MCKPOOE30IIaCHOCTH IJIEKTPUUECKHX IETIel C yCTPOWCTBAMH TaKOTO THIIA, ONBITa KOHCTPYHPOBAHUS U



MPAKTHYECKOT0 HCIIOJIb30BaHHS AIIEKTPOOOOPYIOBaHHS C YKAa3aHHBIMU CpPEJCTBAMHU B3PHIBO3AIHTHI.
IIpu 3TOM BBe/CHBI JOMOJHHUTENbHbIC TPEOOBAHMUS, MOBBIMIAIONINE HAJCHKHOCTh OOECHEUCHHUS €ro
HCKPOOE30IIacHOCTH.

3) CoxpaHeH KO3 PHUIMESHT UCKpoOe30nacHOCTH 1,5 M1 UCKPOOE30MaCHBIX MICKTPUUCCKUX IETICH
YPOBHS id BHE 3aBUCUMOCTH OT YHCJIa YUUTHIBAEMBIX TIOBPEXKICHUH.

4) CoxpaHeHbl HCKPOOE30macHbIe IEMH YPOBHS ic, MOCKONBKY OHH HMEIOT JOCTATOYHO HIUPOKYIO
001aCTh MPUMEHECHHS.

1 O0nacTs NpUMeHeHUs!

1.1 HacTosmmuii craHmapT pacHpoCTpaHsAETCS Ha B3PBIBO3AIIMIICHHOE D3JIEKTPOOOOPYIOBaHHE
(anmexTpoTexHHUeckue ycrporictBa) rpymm 1 m Il ¢ B3peBO3ammTON BHIOAa «HCKpPOOE30IMacHas
JNIEKTPUYECKas IIEMbY», Ha 3JIEKTPOOOOpYIOBaHME C B3PHIBO3AIIUTON JIPYTHX BHIOB, HMMEIOIICE
UCKpOOE30IacHbIE W CBA3aHHbIE C HUMH HCKPOOIIACHBIE JJEKTPUYECKHE IIETH, a Takke Ha
3MEKTPUYECKHE [ENN HEB3PBHIBO3ALIMIIEHHOTO 3JIEKTPOOOOPYAOBAHUSA, KOTOPBIE JIIECKTPHUECKU
CBSI3aHBI C UICKPOOE30IaCHBIMHU IETIIMH B3PBIBO3AIIMIIIEHHOTO JIEKTPOOOOPYIOBAHUS U MOTYT OKa3aTh
BJIMSTHUE Ha UX UCKPOOE30IIacHOCTb.

CranpapT ycTaHaBIMBaeT TpeOOBaHMS K KOHCTPYKLUH, METOJaM HCIBITAaHUH W MapKuposke
UCKPOOE30I1acHOr0 3NIEKTPOOOOPYAOBAHUS, UCKPOOEe30nacHblx yenet CBA3AHHO20
971eKmpoobopyoo6anus, a TaKXKe JIIEKTPOOOOPYAOBAaHUs, MPEAHA3HAYEHHOIO AJ MOJKIIOYEHUS K
HCKPOOE30MacHBIM ICTISIM.

1.2 Crammapt gomomaser TpeboBanmss [OCT P 51330.0 k  B3pHIBO3ANIMIICHHOMY
3NEKTPOOOOPYAOBAHHUIO C B3PHIBO3AIIUTON Bl «HCKPOOE30MacHas SIEKTPUIECKast LETb).

Ecnm anexTpudeckn CBsI3aHHOE 3JIEKTPOOOOpPYIOBAaHWE MMEET B3PHIBO3AIIUTY OJHOTO M3 BHIOB,
nepeuncieHHsIXx B [OCT P 51330.0, To OHO MOIKHO YOOBICTBOPATH TPEOOBAHWSAM CTaHAapTa Ha
B3pBIBO3AIINTY KOHKpeTHOTO BHa 1 TpeboBaHmsiM [OCT P 51330.0 ogHOBpEeMeHHO.

Tpebosaunust TOCT P 51330.0 k wuckpoOe30macHOMY U CBSI3aHHOMY 3JIEKTPOOOOPYIOBAHUIO
CllelyeT NPUMEHSTh B COOTBETCTBMM C TNPHBEICHHON HIKE TaOJMLEeH M yd4yeToM TOro, 4TO JUIst
CBSI3aHHOT'O AJIEKTPOOOOPYAOBaHUS, IPEIHA3HAUEHHOTO JUIS UCIOJIB30BaHUS BO B3PHIBOONIACHOM 30HE,
NPUMEHEHHE WM He NMPUMEHEHHE MEePEYUCICHHBIX B TAOJMIE MyHKTOB YCTAHABIUBACTCS MCXOIS U3
TpeOOBaHUil K B3PBIBO3AIINTE UCIIOIb3YEMOT0 BU/IA.

[IpuMeHSIOTCS UK HE IPUMEHSIOTCS
TpeboBaHus pa3aeno win nynkros [OCT P
51330.0

Paznenst u mynkTs: 'OCT P 51330.0 Cpsi3aHHOE
HckpobesonacHoe | 31eKTpoobopyaoBaHue,
3JIEKTPOOOOPYIOBaHUE | YCTAaHABIMBAEMOE BHE

B3PbIBOOIACHBIX 30H

1 2 3
4.2.2 MapkupoBKa MaKCHUMaJbHOW TeMIepaTyphl [pumenstorcs He npumensitotest
MIOBEPXHOCTH
5.1 MakcumainpHas TemnepaTypa HOBEpXHOCTH [Ipumenstorcs He npumenstorest
5.3 Temneparypa NOBEpXHOCTH U TemIepaTypa [pumenstorcs He npumensitotest

CaMOBOCIINIAMCHCHU A

6.2 3aiepKka IPU OTKPBIBAHUU 000IOYKH

He npumenstores

He npumenstorest

7.1.1 TpeboBaHUs K HEMETAIUTHISCKIM 000JI0UKaM

[Ipumenstorcs

He npumenstorest

7.1.2 TpeboBaHus K IIacTMaccaM

He npumenstorcs

He npumenstorest

7.1.3 IlpoBepka COOTBETCTBUS
MaTepHuayoB TpeboBaHumsM 7.1.1

XapaKTCpUCTUK

He npumenstores

He npumenstotest

7.2 TennocToNKOCTh

He npumenstorcs

He npumenstorcs

7.3 DneKTpocTaTHYECKUE 3apsiibl HAa 000JI0YKax W3
IUIACTUYECKUX MAaTEPUAJIOB MIIM UX YacTAX

ITpumenstoTes

He npumenstorcs

7.3.1 DnekrpoobopylnoBaHHWE TPYMIIBI
npumedanus | u 2)

I (Tompko

He npumenstorcs

He npumenstorcs

7.3.2 DnekrpoobopynoBanne rpynmsl 1l (Tonbko
npumedanus | u 2)

He npumenstorcs

He npumenstorcs

7.4 Pe3p00BbIE OTBEpCTHUS

He npumenstoTcs

He npumenstorcs

8.1 O60IOYKN W3 MaTEepHalIOB, COAEPXKALINX JICTKHE

ITpumenstoTcs

He npumenstorcs




[TpuMeHsI0TCS MITH HE IPUMEHSIOTCS
TpeboBaHus pasnenos win nynkros [OCT P
51330.0
Pasnenst u mynkxTsr TOCT P 51330.0 Casi3aHHOE
HckpobezonacHoe | 311eKTpooOOpyIOBaHHE,
JIEKTPOOOOPYAOBAHUE | YCTAHABINBAEMOE BHE
B3pPBIBOONIACHBIX 30H
1 2 3
METaJUIBI
8.3 Pe3p00OBEIC OTBEPCTHS B MaTeprae 000I0UKHI He npumenstoTcs He nmpumenstorcst
9 Kpenexnsle neTamm He npumenstorcs He npumenstorest
10 biokupoBku He npumenstores He npumensitotest
11 IIpoxoaHbIE U30JIATOPBI He npumenstores He npumenstorest
12 Marepuanel, ucnonb3yeMble B  KadecTBe| He npumenstorces He npumenstorest
TepMETHKOB
14 BpomHble YyCTpoiicTBa ® coequHHTENbHBIE| He mpumensrorcs He npumenstorest
KOHTAKTHBIC 3aKHMBI
15 KoHTakTHBIE 3aXMMBI A1 3asemisitomiux wnu| He npumensrorcs He npumenstorcs
HYJIEBBIX 3aIIMTHBIX MPOBOJHHUKOB
16 KabenpHbIC U TPYOHBIC BBOJBI He npumenstorcs He npumenstorest
17-22 JononHurenbHbIE TpeOOBaHUSA k| He npumenstorcs He npumenstorest
AJIEKTPOOOOPYIOBAHHUIO OTJEIBHBIX BUJIOB
23.4.3.1 UcnplTaHus Ha yaapoCTOUKOCTh He npumenstorcs He npumenstorest
23.4.3.2 UcnpiTanus cOpacbIBaHHEM [Ipumensrorcs He npumenstorest
23.4.3.3 HeoOxonuMBbIe pe3yIIbTaThl [Ipumensrorcs He npumenstorest
23.4.5 UcnplTaHue KpyTsILUM MOMEHTOM NpoXoAHbIX| He npumenstorcs He npumenstorest
H30JISITOPOB
23.4.6.1 MUsmepenue TtemnepaTyprl. IIpoBepka [Ipumenstorcs He npumenstorest
TEIJIOBOTO PEKUMa
23.4.6.2 UcnplTaHue Ha TEIJIOBOM yaap He npumenstorcs He npumenstorest
23.4.7.1-23.47.7 HUcnpiTanus  HeMmeTawImdeckux| He mpumensroTcs He nmpumenstorcst
0005104eK WK YacTel 000J109eK
23.4.7.8 OmpeneneHue CONPOTUBICHUS HW30JSLUN [Ipumensrorcs He npumenstorest
qacTel 000JI09EK U3 MIACTMACCHI
27.7 Tlpumepbl MapKUPOBKHU He npumensitorcs He npumensitorcs
[punoxenne B Ex-kabenbHBIC BBOIBI He npumenstores He npumenstorest

11.4 TpeboBaHKs HACTOSIIETO CTAHIAPTA SBISIOTCS 0053aTEIBHBIMHU.
2 HopMaTHBHBIE CCBLIKH

B HacrosiiieM cTaHaapTe UCHOIb30BaHbl CCHUIKH Ha CIIEYIOIINE CTaHAapThI:

T'OCT P 50537-93 (MOK 127-1-88) MuHHaTOpHBIE TUIaBKHE TPEAOXPAHUTENH. T epMUHOIOTHS
JUIl MUHHMATIOPHBIX IUIaBKMX IPEAOXpaHuTeNel M olmue TpeOOoBaHWS K MUHHATIOPHBIM IUTABKHM
BCTaBKaM

T'OCT P 50538-93 (MDK 127-2-89) MwuHHaTIOpHBIE IDIaBKHE IPEIOXpaHUTENH. 1pyOuarbie
TUTaBKUE BCTABKU

T'OCT P 50539-93 (M3K 127-3-88) MunnatiopHble 1aBkue npegoxpanurenn. CyOMUHHATIOPHEIC
TUIABKUE BCTABKU

T'OCT P 51330.0-99 (MDK 60079-0-98) DnexrpoobopyaoBanue B3pbiBo3amuiiennoe. Jacts 0.
OO6mue TpedoBaHMs

T'OCT P 51330.8-99 DnexrpoobopymoBaHue B3pbIBO3aIUieHHOE. YacTh 7. 3amuTa BuIa e

T'OCT 14254-96 (M3K 529-89) Cremnenu 3amutsi, obecrieunBaembie obomoukamu (Ko IP)

T'OCT 18311-80 M3penus >neKTpoTeXHIYECKHE. TepMIHBI U ONIpeIeNIeHIs] OCHOBHBIX MOHATHI

I'OCT 27473-87 (MOK 112-79) Marepuansl 53JIeKTPOM30JALUOHHEIE TBEpAble. MeTox
OIIpeZIeIeHNsI CPAaBHUTEILHOTO U KOHTPOJIEHOTO MH/IEKCOB TPEKHMHIOCTOMKOCTH BO BIAXHOM cpejie




3 OnpenesieHust

B crannmapre mapsiny ¢ onpenenermsivu mo OCT P 51330.0 ucnons3yroT clieayromme:

3.1 uckpooeszonacnasn 3nekmpuueckas yenv: DieKmpuyecKkas yenv, 8 KOmopou 0Jisi NPeONnUCAHHbIX
HACMOAWUM CMAHOAPMOM YCI0BULE UCHBIMAHULL 1100ble UCKPEeHUsl He 6bl3blealOM GOCHIAMEHEHUE C
sepossimuocmoio 6oavuwieti 103, a moboe TemIoBoe BO3IEHCTBME HE CIOCOOHO BOCIUIAMEHHUTH
B3PBIBOOINACHYIO CMECh.

Ipumeuanue - Dnexmpuueckyro yenwv, He yoosiemaopawwyio mpebosanuam 3.1, cuumarom ucKpoOnacHou.

3.2 anextpoodopynosanue: [lo 'OCT 18311.

3.3 muckpoOe3onacHoe 3JeKTPoodOpyAoBaHHMe: OIeKTpoOoOOpylOBaHHE, B KOTOPOM BCE
NIEKTPUYECKHE LETTH HCKPOOS30IaCHEL.

3.4 cBf3aHHOE 3JIEKTPOOOOpYAOBaHHMe: OIEKTPOOOOPYIOBaHHE, KOTOPOE COACPKUT Kak
UCKpoOe30IacHble, TaK M MCKPOOINACHBIC LENMH, NP 3TOM KOHCTPYKIHS 3IEKTPOOOOPYNOBaHUS
BBIIIOJIHEHA TaK, YTO HCKPOOIIACHBIC LeNM HE MOIYT OKa3aThb OTPHLATEIBHOIO BIMSHUS HA
HCKpOOE30TacHBIC TICTIN.

IIpnmedanne - Cs3aHHOE IEKTPOOOOPYJOBAHUE MOXKET:

a) HUMETH B3PBIBO3AIIUTY APYroro BU/Ja, OTBEYAIOIIYIO TpeGOBaHI/IHM NPUMCHCHUS BO B3pLIBOOHaCHOﬁ 30HC,

0) He UMeTh B3PHIBO3ALINTHI, HAIPHMEP, PETUCTPUPYIOIINHA NPHOOP, PACHOIIOKEHHBIH BHE B3PHIBOOIIACHOM
30HBI, C BXOI[HOfI I/ICKpO6C3OH3CHOﬁ LCNbIO TEPMOIIAPHI, ycTaHOBJ’IeHHOﬁ BO B3pBIBO0HaCHOfI 30HC

3.5 HopMaJbHbIii pexkum padotsi: [1o I'OCT 18311.

3.6 moBpexaenue: [loBpexmeHme JOOOTO 3JIEMEHTA, Pa3lesICHUs, W3OJSAIUH A COCTUHCHUS
MEXIy dJIEMCHTAMHU TIPH MIPOBEICHUH UCTIBITAHUN Ha UCKPOOE30MacHOCTb.

3.7 yunTbiBaeMoe moOBpexaeHue: I[loBpexneHHEe OSICMEHTOB, pa3feiCHUN, W3OJAIUA H
COCOMHCHUH B WCKPOOE30IMaCHOM FJIM CBSA3aHHOM DJICKTPOOOOPYIOBAaHHH, YIOBICTBOPSIOMINX
KOHCTPYKTUBHBIM TPeOOBaHUSM HACTOSIIETO CTAHIApPTA.

3.8 HeyuuThIBaeMoe moBpesknenne: [IoBpexcHUE 3JICMEHTOB U COSIMHCHHUN B HCKPOOE30MacHOM
WM CBS3aHHOM 3JIEKTPOOOOpPYJOBaHHH, HE YJOBJIETBOPSIONIMX KOHCTPYKTHBHBIM TPEOOBaHMSIM
HACTOSAIIETO CTaHIApPTA.

3.9 HemoBpexTaeMblii 3J1eMEeHT WJIM HeNMOBpeXIaeMasi COOpPKa 3JIeMEHTOB: DJICMCHT WM
cOOpKa DJJIEMEHTOB, KOTOPBIC YAOBJICTBOPSAIOT TPEOOBAHHMSAM HACTOSIIETO CTaHmApTa H  HE
MOJIBEPTalOTCS OBPESKACHUAM, YKa3aHHBIM B HACTOSIIIEM CTaHAapTe.

BeposTHOCT TOTO, YTO TakWe TIOBPEXKICHHUS IPOU3OMAYT B TMpoIecce AKCIUTyaTallid WIIH
XpaHEeHHsI, CYUTAIOT HACTOIBFKO HU3KOM, YTO OHA HE JIOJDKHA IPUHUMATECS B pacyeT.

3.10 HemoBpe:xgaeMoe pa3geleHHe WM H3OJIANUS: Pa3gelcHue WM W30IHA MEXIY
TOKOBEIYIIMMH YaCTSIMH, KOTOPHIE HE IOJBEPraroTCs MOBPEKICHHSM Ha 3aMBIKAHHE MEXKAY 3TUMH
YacTAMHU.

BeposTHOCTH TOro, YTO TAaKUE TMOBPEXKICHHUS MPOU30MAYT B MPOLECCE OSKCIUTyaTalldH HIIH
XpaHE€HHUA, CYUTAIOT HACTOJILKO HI/ISKOf/’I, YTO OHA HC JOJI)KHA MTPUHUMATHCA B paCyeT.

3.11 mpocToe 31eKTPOODOPYIOBAHUE: DJICKTPUUCCKUAN 3IEMEHT WM KOMOWHAIMS 3JICMECHTOB,
UMCIOMINX TMPOCTYIO KOHCTPYKHOHUIO C TOYHO OINPCACICHHBIMU JJICKTPUUCCKUMU ITapaMeTpaMu,
COBMECTHMBIMH C JOITyCTUMBIMH IIapaMeTpaMH Ui HCKpPOOe30MacHOM Iemu, K KOTOPOHl OHHU
MOIKJTFOYAIOTCSI.

3.12 BHYTpeHHfiI MPOBOAKA: OIEKTPUUCCKHE COCOUHCHHS W TPOBOJA DICKTPOMOHTAXKa,
BEITIOJTHEHHBIC H3TOTOBHUTENIEM BHYTPHU 3JIEKTPOOOOPYAOBaAHHS.

3.13 muHEMaabHbIA Bocmiamensiiomuid Tok (MBT): Tox B oMu4eckoil WM WHIYKTHBHOU
LIEMNsX, BBI3BIBAIOIINI BOCIIIAMEHEHHE B3PHIBOOIACHOI CMecH ¢ geposanHocmbio 107 pu MCHBITAHUAX
C HCIOJB30BAHHEM HCKPOOOPA3YIOIIEro MEXaHW3Ma COTIACHO MPWIOXKEHUs b wiu awmanoeuunozo no
YYBCMBUMENbHOCTU UCKPOOOPAZYIOUe20 MexaHu3md.

3.14 mMuHMMAJIbHOE BOCILIAMEHsSIIONee HANpsiKeHue: HampspkeHHE B EMKOCTHBIX  IICTISX,
BBI3HIBAIONIEE BOCIUIAMEHEHHE B3DPBIBOOIACHOH cMecu ¢ geposmuocmbio 107 NpH MCHBITAHMAX C
WCIIOJIb30BaHUEM HCKPOOOpa3yIONIer0 MeXaHW3Ma COTJIACHO NPUJIOXKEHUS b wuiu aunanoeuunoco no
YYBCMEUMENbHOCIU UCKPOOOPA3YIOUe20 MeXaHusma.

3.15 makcuMaIbHOE BBHIXOIHOE HANPSIKEHHE MOCTOSIHHOTO TOKA WJd 3¢ (eKTHBHOE 3HAYEHHE
nepementoro (Um): MakcuManbHOe HampsOKEHHE, KOTOPOE MOXET ObITh HPUIIOKEHO K
COCJIHUATEIILHBIM ~ YCTPOWCTBAM HCKPOOMACHBIX IEMe CBSI3aHHOTO AJIEKTPOOoOOpyIOBaHUS 03
HapYIICHUS UCKPOOE30MaCHOCTH.

[Ipumeuanue - 3HaueHne Um MOXeET OBITH PasMYHBIM Ul COCAMHHUTEIBHBIX YCTPOMCTB Pa3HBIX THUIIOB, a
TaKXE IJI HAIPAXKECHUN IIEPEMEHHOTO U ITOCTOAHHOT'O TOKA.



3.16 makcumabHoe BXoaHoe Hanpsikenue (Ui): MakcnmanbHOE HanpspkeHHE (IIOCTOSIHHOTO HIIH
aMIUTUTYJHOE 3Ha4YeHHUE MEPEeMEHHOTO TOKa), KOTOPOE MOXKET OBITh HPHIIOKEHO K COCOUHHUTEIBHBIM
yCTpOHCTBAM  HMCKpOOE30macHBIX  Iemeld  3JeKTpoobopymoBaHus  0e3  HapyIIeHHS  €ro
UCKPOOE30IaCHOCTH.

3.17 makcumaiabHoe BbIxogHoe HampsikeHue (Uo): MakcuMmanbHOE BBIXOTHOC HAIPSDKCHHE
(TIOCTOSIHHOTO WJIM aMIUTUTYIHOE 3HauYeHHE IIEPEMEHHOI'0 TOKa), KOTOpOE MOXKET MOSBUTHCS Ha
COCIMHUTENIBHBIX  yCTPOWCTBAaX MCKPOOE3OMAacHBIX IIEeNeH  AJIEeKTpOoOoOOpYHOBaHUS B  Cllydae
MPWJIOKEHUSI MAKCUMAJILHOTO HanpspkeHus, Bkiaroyast Un u U

IIpumeuanne - Ecnmu B 3i1ekTpooOOpynoBaHMHM HMeeTcs Oojiee OIHOTO HAMPSHKEHUS, TO MaKCHMalbHOE
HaIIps’)KEHUE HAa BBIXOAE - 3TO HANPSHXKEHUE, COOTBETCTBYIOLICE HauboJiee OMmacHOMi KOM6I/IH3.I.II/II/I TIPUIIOKECHHBIX
HaIlps>KEHUU.

3.18 makcumaibHblil BX0AHO# TOok (li): MakcuManbHBIH TOK (IOCTOSHHBIA WM aMIUTUTYIHOES
3HAa4eHHE IIEPEMEHHOI0), KOTOPBII MOXET TMpPOTeKaTh B  COEAMHHUTENBHBIX YCTpOMcTBax
MCKpPOOE30IaCHBIX 1IeTe AIeKTPo0o0opyI0BaHus 0e3 HapyIIEHHs ero HCKpoOe30IacHOCTH.

3.19 makcumanbHbIi BBIXOAHOH TOK (lo): MakcHManbHBIA BBIXOZHON TOK (LMOCTOSHHBIA HIIH
aMIUIMTYIHOE 3HAUYCHHE TEPEMEHHOT0), KOTOPBIH MOXKET NMPOTEKAaTh B COCIMHHUTENBHBIX YCTpPOICTBaxX
HCKpPOOE30TaCHBIX IETIEH 3IEKTPOOOOPYIOBAHNUS 8 CLyHae NPULONHCEHUS, MAKCUMATILHO2O HANPAICEHUS,
sxnioyas Un n Ui

3.20 makcuMajJbHasm BxogHasi MomHocTh (Pi): MakcumansHass BXOZHAs  MOIIHOCTB
HCKpPOOE30IacHON LENH, KOTOpas MOXKET PacCerBaThCs B JIEKTPOOOOPYHOBaHMHU O€3 HapyLICHUS €ro
HCKpPOOE30TIaCHOCTH.

3.21 makcuMaibHasi BbIXOAHAsi MOIHOCTL (Po): MakcuMaibHast SIeKTpHIecKas MOIIHOCTh Ha
BBIX0/I€ HICKPOOE30MacHO IeTH IEKTPOOOOPYAOBAHUSI.

3.22 wmakcumanapHasi BHemHsisi emkocthb (Co): MakcuManbHOE —3HAYCHHE  EMKOCTH
UCKpPOOE30IIacHOM 1eNu, KOTOPOE MOXET OBITh IOJKIIOYEHO K COCJUHHUTEIBHBIM YCTPOHCTBaM
ANIEKTPOOOOPYIOBaHUs O€3 HapyIIEHHS ero UCKpPOOEe30MacHOCTH.

3.23 makcumaiapHasi BHYTpeHHsisi emkocTh (Ci): CymmapHas OSKBHBaJCHTHAs BHYTPCHHSSI
€MKOCTb, KOTOPasi MOJKET OKa3aThCsl Ha COCTUHNTEIBHBIX YCTPOMCTBAX IEKTPOOOOPYAOBAHNS.

3.24 makcuMaabHAasi BHEWIHsAS WHAYKTHBHOCTD (Lo): MakcumansHOe 3HaYeHHE HHIYKTUBHOCTH
HCKpOOE30IacHOM IeTH, KOTOPOE MOXKET TMOJKIIOYAThCS K COCIWHHUTENBHBIM  yCTPOWCTBAM
371eKTpo0OOpYROBaHMUS O3 HapyLIEHUs €r0 HCKPOOE30MacHOCTH.

3.25 MmakcuMaJbHasA BHYTPeHHss HHAYKTUBHOCTSH (Li): CyMMapHas S5KBHBAJICHTHAs! BHYTPCHHSIS
MHIYKTUBHOCTb,  KOTOpas  MOXeET HPHUCYTCTBOBaTb Ha  COCIUHUTEIBHBIX  YCTpOMCTBax
3IEKTPOOOOPYIOBAHHUS.

3.26 MakcHMallbHOe OTHOIIIEHHE BHEUIHMX HHIYKTHBHOCTH u conporusienusi (Lo/Ro):
Otromenne MHAYKTUBHOCTH (Lo) k comporusnenuto (Ro) BHeIIHeN aneKkTpudYecKol IenH, KOTopoe
MOXET UMETh MECTO Ha COCAMHHUTEILHOM YCTPOWCTBE 3JIEKTPOOOOpY/OBaHMs 0€3 HapylIeHHs ero
HCKPOOE30I1aCHOCTH.

3.27 mMakcuMalibHOe OTHOIIEHHEe BHYTPEHHUX HHAYKTHUBHOCTH U comporuBienus (Li/Ri):
OtHowenne MHAYKTUBHOCTH (Li) K BHYTpeHHeMY conpoTusieHHIO (Ri), KOTOpOe MOXET UMETh MECTO
Ha COEIMHUTEINIBHBIX YCTPOICTBaX 37€KTPOOOOpYyI0BaHHSI.

3.28 »aextpuueckmii 3a3op: Kparuwaifmee paccTosHHE B OKpYyXaromed cpeae MexIy
TOKOBEJYIIMMH YacTsIMH Pa3HOro IMOTEHIHala WM MEXAY TOKOBEAYIIEH M 3a3eMIICHHOW YacTsIMH
3NEKTPOOOOPYAOBAHUSL.

IIpumedanne - DTO paccTOsSHHE pPErJaMEHTHPYETCS TONBKO [UIA YacTel, ITOJBEPKEHHBIX BO3ACHCTBUIO
aTMOC(bepLI, 1 HE pacrpoCTpPaHsA€TCsa Ha U30JIUMPOBAHHBLIC UJIN MMOKPLITHIE U30JIALIMOHHBIM KOMITIAYH/IOM YacCTH.

3.29 ayieKkTpHYecKHH 3a30p 4epe3 3aJMBKY KommayHaom: Kpardaiimee paccrossHue MexIy
TOKOBEIYIIMMH YacTSIMH Pa3HOro IMOTEHIHala WM MEXAY TOKOBEAYIIEH M 3a3eMIICHHOW YacTsIMH
ANIEKTPOOOOPYIOBAHHUS [JIS 3aJIUTHIX W30JSILIMOHHBIM KOMIIAyHI0OM TOKOBEYIIUX YacTeil.

3.30 anekTpuYecKkmii 3a30p Yepe3 TBepAbIe NIEKTPOU3OISIIMOHHBIE MaTepuanbl: Kparuaiimee
paccTosiHie MEXy TOKOBEIYIIMMH 4YacTSIMHU Pa3HOrO MOTEHIMajda WM MEKAY TOKOBemylled u
3a3eMJICHHOH 9acTAMH 3JEKTPOOOOPYI0BaHNUS Yepe3 TBEPIbIE IEKTPOUIOIAIHOHHBIE MaTepHAIBL.

3.31 nmyTM yTeykH 1O TOBEPXHOCTH 3JIEKTPOM3OJSIHMOHHBIX MaTepuajoB: Kpardaiimiee
paccTosiHie MEXIY TOKOBEIYIIMMHM YacTSMU pa3sHOTO MNOTEHIMANa WM MEXAy TOKOBeIyIled u
3a3eMJICHHOW YacTSIMH 3JIEKTPOOOOPYIOBaHHS IO TIOBEPXHOCTH 3JIEKTPOM30IIALIMOHHOTO MaTepHaa.

3.32 myTH yYTeYKH JIsi MOBEPXHOCTEH MOKPBITHIX JJIEKTPOH30SINMOHHBIM MAaTepHAIOM:
Kparuaiiimee paccTostHuE MEXAY TOKOBEIYIIMMH 4YacTSMHM pa3HOTO IOTEHIMANa WIH MEeXIy
TOKOBeEIyIIeH U 3a3eMJICHHOU YacTsIMU IIEKTPOOOOPYIOBAHUS 1o MIOBEPXHOCTH
3JIEKTPOU3OJISIIIMOHHOTO MaTepHaia, Ha KOTOPYIO HAHECEHO W30JIMPYIOIIee ITOKPBITHE.



3.33 HomuHadbHblii TOk mnpexoxpanutenst (In): HomwuHaneHbIi TOK cpabarsiBaHus
MpeIOXPaHUTENs, YKa3aHHBIA H3TOTOBUTEIIEM.

3.34 repMeTHYHBII 3JIeMEeHT WU 0aTapesi: DIeMEHT WK Oatapes, BHIIIOJHEHHBIC B TEPMETHIHON
00ojIouKe, Yepe3 KOTOPYIO HE BBIIENSIETCS ra3 WM JKUAKOCTh B YCIIOBHSAX OKCIUIyaTallHH,
OIIpe/IeTICHHBIX H3TOTOBUTEIIEM.

IIpumeuanne - Takue osmeMeHTHl W OaTaperm MOTYT OBITh CHAOXEHBI YCTPOHCTBOM 0€30MacHOCTH,
MIPEAOXPAHAIONIUM OT OIIACHOTO BBICOKOTO BHYTPEHHETO JABJICHHS IIPU HAPYILICHHUM YCIIOBUU JKCILIyaTalluH, HE
Tpe6y}0T ﬂO6aBJ’I€HI/I$I DJICKTPOJIMTA U NMPEAHA3HAYCHbI I pa6OTI;I B TCUYCHUE BCEro CpoOKa CJ'[y)K6BI, YKa3aHHOI'O
HU3IrOTOBUTCIICM.

3.35 repMernyHbIii 37eMeHT WU Oarapes ¢ PeryjupylOLIMM KJIANaHOM: OIEMEHT WIH
Oartapes, BBIIIOJHCHHBIE B TEPMETUYHON 000JI0YKE, HE BBIACIAIONINE Ta3 B HOPMAaJIbHOM PEXHAME
paboTBl, HO WMEIOUINE NPEAOXPAHUTENBHBIA KiIalaH, MO3BOJLIIOMUN cOpachBaTh H30BITOYHOE
JIaBJICHUE ra3a, €ClM BHYTpPEHHEE IaBJCHHUE IPEBBILIACT 3aJaHHYIO0 BEJIMUUHY. DTH 3JIEMEHTHI WIN
Oarapeu He TPeOYIOT N0OABICHUS IJCKTPOIIHUTA.

3.36 nuoaHbIii 0apbep 6e3omacHOCTH: BIIOK, COCTOSIINIT U3 NIYHTUPYIOMIUX JHOIOB (B TOM YHCIIE
CTa0MJIMTPOHOB), 3AINMIICHHBIX PpE3UCTOPAMU WIIM PE3UCTOPAaMHU W  NPEAOXPAHHUTEISIMH, U
M3TOTOBJICHHBIN B BUJIE OTIEJILHOTO MJIEKTPOOOOPYAOBAHUS MU €T YaCTH.

3.37 uckpooopazyrowuin  mexanusm: Komwmaxmuoe ycmpoucmeo, NpeoHa3HauyeHHoe O
npoeedenUs UCNbIMAHULL HA UCKPODE30nACHOCHIb.

3.38 yuumovieaemoe pasmvikanue unu 3amvikanue: Pasmvikanue unu 3amviKaHue KOHMAKMO8
UCKpoOOpazywe2o  mexanusma, peanusyloujee  Hauboiee  ONACHble  YCIOBUA — UCHBIMAHUSL
NEKMPUYECKOU Yenu Ha UCKPOOe30NACHOCHb.

3.39 munumanvnan eocnnamenawwan IHepus (MOWFHOCMB) INEKMPUUECKO20 pa3pada:
Ouepeuss (MOWHOCMY) INEKMPULECKO20 PA3PA0A, 8bI3bIBAIOWAS BOCNIAMEHEHUE 83PblBOONACHOU CMeCU
¢ eeposimuocmoio 1073 npu ucnvimanuax ¢ uCnoab306aHUeM UCKPOOOPAZYIOUE20 MEXAHUIMA CONACHO
npunodcenus b unu anano2uynozo no wyecCmeumenbHoCmu UCKpooopasyoue2o Mexanusma.

3.40 uckpobesonacnviit mok (nanpsicenue, mowHocmv unu 3IHepeusn): Hauborvwuii mox
(HanpsiiceHue, MOWHOCMb ULU IHEPSUSL) 8 IILeKIMPUUEeCKOU Yenu (INeKmpudecKom paspsoe), Komopoli
He Gbl3bleaem GOCNIAMEHEHUE 63DblGOONACHOU CMecU 6 NPEeONUCAHHBIX HACTNOAWUM CMAHOAPMOM
YCOBUSAX UChLIMAHUIL ¢ 6eposimHOcmbIo botbuteti 107,

3.41 koapguyuenm uckpobesonacnocmu: OmuouieHue MUHUMATLHBLIX —BOCHIAMEHAIOUIUX
napamempos K COOmeencmsyiouum UCKpoOe30nacHbIM.

3.42 npeocmasumenvnan 63pvieoonacHas cmecy: Bspuvigoonacnas cmecv O00HOU u3 epynn
(nooepynn) 63pvl603aUULYEHHO20 INEKMPOODOOPYOOBAHUS.

3.43 axmueusuposannan e3pvieoonachas cmecv: Bspvieoonachas cmecs, obecneyusarowdas npu
UCNbLIMAHUAX ~— DNEKMPUYeckolu  yenu  0e3  U3MEHeHusi ee  napamempog  Kodpguyuenm
uckpobesonacHocmu.

4 T'pynnbl M TeMIepaTypHbIe KJIacChl HCKPO0E30MaCHOr0 U CBSA3aHHOT0
3JIEKTPO00OPY10BAHMS

Hckpobe3onacHoe W CBSI3aHHOE 3JIEKTPOOOOPYIOBaHME [OJDKHO IMOJPA3AEIAThCS Ha TPYNIbBI U
KJIacCH(UIMPOBATECS IO TEMIIEPAaTypHBIM KilaccaM B COOTBeTcTBUH ¢ pasaenamu 4 u 5 T'OCT P
51330.0.

5 YpoBeHb HCKPOOE30NaCHBIX 3JIEKTPHYECKHUX Lenei

5.1 O6mue TpedoBaHuSA

5.1.1 Hcxpobeszonachvle yenu uckpobe3CnacHo2o U CEi3aHHO20 INeKMPOobOPYO08anuss O0INHCHYI
Ovimb omuecenvl K 00HOMY U3 ypoeret ia, ib unu ic. K uckpoGe30macHbIM IIENSIM HePEYNCIEHHBIX
YPOBHEH JOJDKHBI IPUMEHSTHCS TPEOOBAHUS HACTOSIIETO CTAaHIAPTa, 38 HCKIIOYSHHUEM ClIydaeB, Koraa
yKa3bIBACTCs HHOE.

HpuMeanue - MCKpO6€30naCHbl€ yenu ¢ napaMeTpaMy, COOTBETCTBYIOIIMMHU YPOBHIO ia, moeym
O0OHOBDEMEHHO OMHOCUMbCS K YPOSHAM Ib u ic unu umems pasiuyHvle napamempul O KAHC0020 U3 YKA3AHHbIX
VpOogHell.

5.1.2 TIpu onpeneneHnu ypoBHEH HCKPOOE30MACHBIX IETIEH MOBPEKICHHSI DIIEMEHTOB, pa3IelIeHI
1 COCTMHEHHH CIIeyeT yIUTHIBATh UCXO/S U3 TpeboBaHMH 7.6.

5.2 Uckpobe3onacHasi uenb ypoBHsi ia

5.2.1 Tlpu npunoxenun HanpspkeHuid Um u Ui uckpoOe3omacHble Liemd YpOBHs id HE JOJKHBI



BBI3BIBATh BOCIUIAMCHEHHE B3PHIBOONACHONH CMECH 6 HPEeONUCAHHbIX HACMOAWUM CMAHOAPOM
VYCROBUSAX UCRBIMAHUTI 0N MENN06020 6030€liCMEU, A OM UCKpeHull - ¢ 6epoamuocmuio 6onvweti 107 ¢
KAXHCOOM U3 CeOVIOUUX CLYYaes:

a) TpH HOpPMaJIbHON paboTe M BBEAGHUHM BCEX HEYUMTHIBAEMBIX MOBPEKICHHH, CO3/AIOIINX
HanOolee OnacHbIe YCIOBHS;

0) mpu HOpManpHOH paboTe, BBEJEHHHM OJHOIO YYHUTHIBAEMOIO M BCEX HEYYHTHIBAEMbIX
MOBPEXCHUH, CO3aI0MINX Hanboiee OMacHble YCIOBHS;

B) IIpU HOPMAJILHOHM paboTe, BBEICHUH JIBYX YUUTHIBAEMBIX U BCEX HEYUHTBHIBAEMBIX ITOBPEKIACHUM,
CO3aI0NMX Haubosee ONacHbIe YCIOBUSL.

HpI/IMe'{aHI/Ie - B KaXJIOM U3 BBIIICYKA3aHHBIX CJIYYac€B HCYUWUTLIBACMBIC IMOBPEKIACHUSI MOTYT OBITH
Pa3InYHbIMU.

5.2.2 B wuCHBITYeMBIX WM OICHUBAEMBIX HAa HCKPOOE30MAaCHOCTh IEMSAX I10 OTHOLICHUIO K
HAaIpsHKSHUIO, TOKY WM UX KOMOWHAIMKM HE0O0X0IMMO MPUMEHATH Kodpduyuenm uckpobezonachocmu
1,5 ons uckpoobpasyrowezo mexanusma I muna u 2 0na uckpoobpasyrowux mexanusmos Il u 11l munos
B cooTBeTcTBHU € 10.4.2.

5.2.3 Bo Bcex cirydasix IpH OIICHKE TEMIIePaTyphl MOBEPXHOCTH K03 duueHT nckpobesonacHoCTH
0 HANPSHKEHUIO WIIH TOKY JOJDKEH OBITh paBeH 1,0.

Tpumeuanue - Ycnogus 63pbleo6e30nacHocmu Maiblx dnemenmos uznocetvl ¢ 10.7.

5.2.4 Ecnu MOET BO3HHMKHYTh TOJIBKO OJHO YYHTHIBAEMOE IOBPEXICHHE, TO ISl IPHCBOCHHUS
UCKPOOE30IIaCHOM 1IeNH YPOBHS i1a IPHHUMAIOT BO BHUMaHKE TPeOOBaHMS IIOAITYHKTA 0), IPU YCIOBHU
BBITIOJTHEHHST TPEOOBAaHMI HACTOSIIEr0 CTaHIapTa K HCKpoOe3omacHO# 1enu ypoBHs ia. Ecim
YUUTHIBAEMbIE IOBPEXKJICHHUST HE MOTIYT BO3HHMKHYTb, TO AJsl NMPUCBOCHMS HCKPOOE3OIacHOW LenH
YpPOBHS i@ MPUHAMAIOT BO BHHUMaHWE TPCOOBAHWS TMOMANYHKTA a), MPH YCIOBUH BBIMOIHEHHS
TpeGOBaHMUiT HACTOSIIETO CTaHIAPTa K HCKPOOE30TIaCHOM 1IeNH YPOBHS ia.

5.3 Uckpobe3onacHas uenb ypoBHsi ib

5.3.1 Tlpu npunoxenun HampspkeHust Um u U; UcKkpobe3omacHsie 1€y ypoBHS i He MOMKHBI
BBI3BIBATH BOCIIJIAMCHEHHE B3PBIBOOIIACHOW CMECH 6 HPEeONUCAHHbIX HACMOAWUM CMAHOAPIMOM
VCOBUSX UCHBIMANUIL 0N MENI06020 6030€liChBUs, d Om UCKpeHull - ¢ eeposimuocmbio bonvuiei 107 6
KAXHCOOM U3 CeOVIOUUX CLyYaes:

a) TpH HOPMAIbHOM paboTe W BBEACHMHM BCEX HEYYHTHIBAEMBIX ITOBPEXKICHHH, CO3/AIOIINX
HanOoJee ONacHbIe YCIOBHS;

0) mpu HOpManbHOM paboTe, BBEJEHHM OJHOI'O YYHUTHIBAEMOI'O M BCEX HEYYHTHIBAEMBIX
MOBPEXICHUH, CO3/al0MINX Hanboee OnacHbIe yCIOBHS.

IIpumeuanne - B KaxmoM U3 BBIIIEYKA3aHHBIX CIIy4aeB HEYYHTHIBAEMBIC TOBPEXKICHUS MOTYT OBITH
Pa3INYHBIMUA.

5.3.2 Uckpobesonacusie 1iemu ypoBHs iD momkHBI uMeTh Ko3hduimeHT nckpobdesomnacHocta 1,5
unu 2 (8 3a8ucumocmu Om UCNOAbIYEMO20 UCKPOOOPA3yIoOWeco Mexanusma) TO OTHOILCHUIO K
HaNpsKEHUIO0, TOKY WX UX KOMOMHAIMHU B cOOTBeTCTBUH ¢ 10.4.2.

5.3.3 Bo Bcex citydasx Impu OLEHKe TeMIepaTyphbl IOBEPXHOCTH KOI(GHUIHMEHT HCKPOOE30IacHOCTH
M0 HANPSHKEHHIO WM TOKY JI0JDKeH ObITh paBeH 1,0.

HpuMelmHue - Yenosus 63pbl@06€30nacnocmu Manvix dnemenmos uznodcenvt 6 10.7.

53.4 Ecmu yuuThiBaeMble TIOBPEXKAEHHS HE MOTYT BO3HHUKHYTb, TO Uil HPUCBOCHUS
UCKpOOE30IacHO! 11enH ypoBHs ID mpuHUMarOT Bo BHUMaHHe TpeOOBaHMUS MOAYHKTA &), IPU YCIOBUU
BBITIOJIHEHHSI TPEOOBAHMI HACTOSIIErO CTaHAApTa K HCKPOOE30acHOH 1ienu ypoBHS ib.

5.3.5 Uckpobeszonacnas yenv yposHs ic

5.3.5.1 Ilpu npunoswcenuu nanpsaxcenutt Um u Ui uckpobesonacrnuvle yenu ypoeHs ic He OONHCHbI
8bI3b186AMb  BOCNIAMEHEHUE B63PbIBOONACHOU CMeCU 6 NPEeONUCAHHBIX HACMOAWUM CIMAHOAPIMOM
VCAOGUSAX UCHLIMANULI OM MENI06020 6030€liCMEUsl, d OM UCKpeHull - ¢ eeposimuocmolo 6oavuieti 1073
npu HOPMATLHOU pabome U 8Be0eHUU BCEX HEYYUMBIBAEMbIX NOBPENCOCHUU, CO30aiowux Hauboee
onacmvie yCi08usl.

5.3.5.2 Hckpobesonacuvie yenu yposHsL ic O0IICHbL UMemb Ko duyuenm uckpobesonacuocmu 1,5
unu 2 (8 3asucumocmu Om UCNONb3YEMO20 UCKPOOOPA3YIOue20 MeXaHusma) no OMHOUWEHUI0 K
HanpsiceHu1o, MoKy uiu ux komounayuu 6 coomgemcmeuu ¢ 10.4.2.

5353 Bo ecex cayuasx npu OyeHKe memnepamypsvl NOBEPXHOCMU  KOIDDuyueHm
UCKPOOE30NACHOCIU O MOKY WU HANPAXCEHUIO 00ceH bbimb paseH 1,0.

HpuMeanue - Venosus 63pbl606€30}’laCHOCmu Manblx d1emenmos uznodxcenst 6 10.7.



5.4 TIpocToe 3J1eKTPOOGOPYI0BaAHKE

5.4.1 K mpocTomy 31IeKTpOOOOPYIOBAHHIO OTHOCSIT:

a) MACCUBHBIE 3JIEMEHTHI, HAIIPUMEP BBIKIIOYATENHN, COSANHUTEIBHBIC KOPOOKH, nomenyuomempsl
u pe3ucmopbl;

0) ycTpoiicTBa, HaKalUIMBAIOIIME SHEPTHIO, UMEIOUINE TOYHO W3BECTHBIE MapaMeTphl, Harpumep
KOHJICHCATOPBI MJIM KaTYIIKH HHAYKTHBHOCTH;

B) HUCTOYHHUKM ODHEPrHM, HampuMmep TepMmonapbl W (OTOIEMEHTHI, B KOTOPHIX Jo0as u3
TeHEepUPYEMBIX UMHU BeIM4MH He npesbimaet 1,5 B, 100 MA u 25 MBT.

5.4.2 Ilpocmoe 3s1exkmpoobopydosanue OOJNCHO COOMBEMCMBOBAMb 8CeM  MpPeDOSAHUAM
HacmoAwe2o cmanoapma.

6 TpeOGoBaHus K 3JIEKTPOOOOPYI0BAHHIO

Ilpumedanne - TpeOGoBaHHs 3TOrO pasjieNia, €CIM 3TO HE OTPAKEHO B COOTBETCTBYIONIMX MOIIMYHKTAX,
OTHOCATCS TOJNBKO K KOHCTPYKTHBHBIM OCOOCHHOCTSM HCKPOOE30MACHOTO M CBS3aHHOTO BJIEKTPOOOOPYIOBaHUS,
KOTOpBIC BIHSIOT Ha BHJ B3PHIBO3AIINTHI U SBJISIOTCS AoNONHeHHEM K o6muM tpedoBanmsim ['OCT P 51330.0 (3a
WCKITFOYCHUEM yKa3aHHbBIX B 1.2 HACTOSIIETO CTAHIaPTA).

Hampumep, TpeOOBaHMS 1O TEpMETH3AlMU 3IMBOYHBIM KOMIIAYHIOM HPUMEHSIOT TOJBKO B
clIydae, eClId TepMeTH3aIist HeoOxoauma i obecriedeHus TpeboBanuii 6.4.4 m 6.7.

6.1 O60104KH

IIpumeuanne - Onpenenenue o6onouxy - mo FOCT P 51330.0.

6.1.1 OOon0YKM MODKHBI OOECHEeYMBATH 3aIIUTY BHYTPEHHHX AJIEMEHTOB HCKPOOE30IaCHOTO U
CBSI3aHHOTO 3JIEKTPOOOOPYJOBaHMS, YCTAaHABIMBAEMOTO BO B3PHIBOOIIACHOW 30HE, CO CTEIEHBIO
3auThl 1o I'OCT 14254 B COOTBETCTBUHU C YCIOBHUSIMU KCILTyaTaLUU.

6.1.2 JIna 3amuTel OT NPUKOCHOBEHHA C TOKOBEAYHMIMMH YaCTAMH, HAXOJSAIIUMCS IOJX
HaNpsKeHHUEeM, W BHEIIHHUX BO3JEHCTBHI OKpy’KarolleHd cpeasl MOTYT HCIHOJIb30BATHCS OOOJIOYKH C
Pa3sIMYHON CTeNeHbIo 3aIuThl. Cmenews 3auumesl Om  GHeWHUX 8030elicmeutl  060104ex
uckpobe3onacrnozo U - CEA3AHHO20  INEKMPOoOOPYO08anuss  00NdCHA — Obimb  NOOMEEPIHCOeHA
COOMBEMCMEYIOWUMY  UCHBIMAHUAMY HA NPEOnpUAMUU-U320MOoGUmMeNne UM 6 UCHbIMAmeNbHOU
opeanusayul.

6.1.3 Kpvuuku obonouex OonadxcHul, umems 3anopuvie ycmpoucmea no I'OCT P 51330.0 wiu
ONIOMOUPOBAMBCAL.

6.2 TemnepaTtypa NpoBOAHUKOB U MAJIBIX 3JIEMEHTOB
HpuMeanue - Manvie snemenmol - JJleMEHMbl, NOBEPXHOCNTb KOMOPbLX He npeesbvliaem 10 CMZ.

6.2.1 Cnott nviau Ha 21exkmpoobopydosanuu epynnol 1

Jus snekTpooOopynoBaHusl TPyMIel I, oTHOCsIErocs K TemrepatypHbeIM kiaaccam T1 - T4, He
JIOIycKaeTcst (pOPMUPOBAHKE CJIOSl THUIM HAa 00O0JI0YKAX 3JIEKTPOOOOpYNOBAaHMS WINM Ha 3JIEMEHTax
BHYTPEHHETO MOHTaXa.

6.2.2 Ilposooa enympenne2o monmagica

6.2.2.1 MakcuManpHO JOMYyCTHUMBIA TOK |, A, COOTBETCTBYIOIIMIA MaKCUMalbHOW TeMIEpaType
caMOHarpeBa MeTaJUIN4eCKOT0 MPOBO/IA, BEIYUCIIAIOT O (opMyIIe

[t(+at) e
VT (e,

re a - TeMIEPaTypHbIH KOA(QQUIMEHT CONMPOTHUBICHHS Marepuala NpOBOAHMKA (JUIs Memu a
=0,004265 1/K);

I =1 1)

N - TOK MJIaBJICHHUS NMPOBOJHHUKA MPH TEMIIepaType okpyxkaromeit cpensl 40 °C, A;
b TeMIIepaTypa IUIaBJIeHUS MaTeprana npoBogauka, °C (s Meau - 1083 °C);

L, . TeMIlepaTypa MpPOBOJIHUKA BCIEACTBHE CaMOHArpeBa W HarpeBa OT OKpYKalolled cpelbl U
JIeHCTBYIOILEro 3HaYeHus Toka, °C.

JIJist MeTHBIX TPOBOTHUKOB 3HAYCHHUS TEMIICPATYPhI IIPUBEICHBI B TA0HIE 1.

6.2.2.2 MakcuMallbHbIi TOK B M30JUPOBAHHBIX MPOBOJAHUKAX HE JOJUKEH MPEBBIIIAThH
HOMHUHAJILHOTO 3HAU€HUs1, YKa3aHHOTO MU3TOTOBUTENEM MPOBOJIA.



Tabmuma 1 - TemneparypHas KiaccupuKalus MEIHOW MPOBOAKK (NIpH MaKCHMaTbHON
TeMmneparype okpyxkaromeit cpenst 40 °C)

[Inomanp MakcruManbHO JONMYCTUMBIN TOK A, AJIl TEMIEPATYPHOTO
H?;;Z:?:{ 15:,1\441) MONEPEYHOT0 CEYCHUS Kjacca
MM (cm. HpHx;gaHHe 4, T1 - T4 u rpynmsi TS 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

IIpumeuanus

1 Yka3aHbl MaKCHMaJIbHO JOMYCTUMBIC 3HAYEHHUS MOCTOSHHOTO WIH 3()(EKTHBHOTO 3HAYCHUS MEPEMEHHOIO
TOKa.

2 Jlns MHOTOXXHIBHBIX IIPOBOJHHMKOB B KadeCTBE IUIOIIAAM IIOMEPEYHOr0 CEYeHMs] HMPHHUMAIOT OOIIYIo
TUIOIIA/b BCEX KU MPOBOTHUKA.

3 Tabmunma OTHOCHTCA K THOKAM IDIOCKAM IIPOBOAHHMKAM, HalpuMep JICHTOYHBIM KaOelsiM, HO He
pacIpocTpaHseTcsa Ha IPOBOAHUKY MEUATHBIX IUIAT, U KOTOPBIX M. 6.2.3.

4 B kxadecTBe amaMeTpa M IUIOIIAQAM IIOIEPEYHOrO CEUEHMS INPUHUMAIOT HOMMHAIbHBIC 3HAYEHMUS,
IIPUBE/ICHHbBIE U3TOTOBUTENEM IIPOBOJIA

5 Ecnmm makcumanbHash BXOAHas MOINHOCTH P He mpeBbimaer 1,3 BT, mpoBoaka MOXeT OBITH OTHECEHa K
TeMmeparypHoMy kiaccy T4 U HCIIOIB30BaThCS B HIIEKTPOOOOPYIOBAHUH IPYIIIHI I

6.2.3 TleuaTHbIC IPOBOTHUKH

6.2.3.1 TleyaTHble OHO- WM ABYXCTOPOHHHUE IUIATHl TOJMIIMHON He MeHee 0,5 MM, ¢ MeYaTHBHIMHU
MIPOBOJHUKAMU TONIIMHON He MeHee 35 MKM OTHOCAT K TeMmmepaTypHeIM kiaccam T1 - T4 u
JIONYCKAIOT JJIsl IPUMEHEHHsI B 3JEKTPOOOOPYJOBAaHMU TPYMIBI I, €ClIM OHM MMEIOT MHHUMAIBHYIO
MIMPUHY TeYaTHOTO mpoBomHuKa 0,3 MM, a JUIMTENFHO MPOTEKAIONIMK 110 HUM TOK HE IPEBBIIIACT
0,518 A. AHanoru4Ho neyaTHbIE NMPOBOJHUKUA MHUHUMAaibHOW mupusbl 0,5, 1,0 u 2,0 MM OTHOCAT K
TeMieparypHoMy kinaccy T4 npu makcumanbHbix Tokax 0,814, 1,388 u 2,222 A, COOTBETCTBEHHO.
TeMnepatypHyr0 KIacCU(PHKAIMIO NEYaTHBIX IPOBOJIHUKOB JUIMHOHM 10 MM MM MEHEe HE ITPOBOASAT.

6.2.3.2 B ocranbHbIX CiIy4asX TEMIEPATypHbIA KIAacC MEOHBIX MPOBOAHHMKOB IEYATHBIX ILJIAT
JIOJKEH OMPENEISIThCSI B COOTBETCTBUU C TaOJIHIICH 2.

Tabmuua 2 - TemmneparypHas kiaccuuKalys MPOBOJHUKOB MEYaTHBIX IUIAT (PU MaKCUMaIbHON
TeMIeparype okpyxartorieit cpeast 40 °C)

MakcuManbHas [UPUHA MaxkcuMaIbHbIN JOyCTUMBIN TOK, A, 17151 TEMIEPATYPHBIX KJIACCOB
[1€4aTHOT O I;Iilgo13.0/:[H1/11<a, T1 - T4 u rpynmsi I Ts 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 3naueHus JaHbl OJI1 MAaKCUMaJIbHO OOITYCTUMBIX 3HAYCHHH IMMOCTOSIHHOTO HJIH 3(1)(1)CKTI/IBHOI‘O 3HAaYCHHUA
TMEPEMEHHOTO TOKA.




2 Tabmuma OTHOCHTCS K OJHOCTOPOHHHM II€YaTHBIM IDIaTaM TOJIIMHON 1,6 MM m Goyiee co cloeM Meau
TOJIIIUHOK HE McHEe 35 MKM.

3 Jlns mnat TommuHoM ot 0,5 1o 1,6 MM MakcHMaNbHBIM TOK yMeHbIIaoT B 1,2 pa3a.

4 Jlnst AByXCTOPOHHUX MEYaTHBIX I1aT MAKCUMAIIBHBIM TOK yMEHbIIAIOT B 1,5 pasa.

5 JInst MHOTOCTIOMHBIX IJIaT MaKCUMAJbHBIN TOK YMEHBILAIOT B /1Ba pa3a.

6 [Ipu Tommuuze Menu 18 MKM MakCUMaJIbHBIA TOK YMEHBIIAIOT B 1,5 pasa.

7 Ipu Tommuune cnost Meau 70 MKM MaKCUMaJIbHBIA TOK MOJKHO yBenn4uTh B 1,3 pasza

8 Ilpn mpoXOoXIeHUH MEeYaTHOTO NPOBOJHHKA IO JIEMEHTaMH, PAacCEHBAIONIMMH IIPU HOPMAaJbHOH padore
WK TIOBPEXICHUSIX MoIIHOCTH 0,25 BT mim Oonee, TOk yMeHbIIAIOT B 1,5 pa3a.

9 B MecTe MOIKIIIOUSHNS SIIEMEHTOB, PACCEHBAIONIMX MPH HOPMAIIBHONW paboTe WITH MOBPEXKICHUIX MOITHOCTh
0,25 Bt u Oojee, IHUpHHY NOPOXKKHM YBEIMYHMBAIOT B TPH pa3a Ha JuuHe 1,0 MM WIM YMEHBIIAIOT B J[Ba pas3a
MaKCHMalbHBI TOK. Eciu J0OpoXKa HPOXOAUT IOA SJIEMEHTOM, JOIOJHUTENBHO HCHONB3YIOT KO3(DGHIMEHT,
MpPUBEICHHBIN B IPUMEUaHUH §.

6.2.3.3 JlomycTuMBble OTKIOHEHHS NPU HM3TOTOBJICHHM MEYATHBIX IUIAT HE JOJDKHBI YMEHbIIATh
MHHUMAaJIbHYIO IIHPHHY II€4aTHOrOo HpoBojaHHMKA Gojee yeM Ha 10 % wmmm 1 MM, B 3aBHCHMOCTH OT
TOr0, KaKO€ U3 3HAUEeHUIl MEHBIIIE.

6.2.3.4 [Tpn MaKkCUMaJIbHOM BXOAHOW MomHOCTH P1 He Oornee 1,3 BT mevaTHble TPOBOAHUKHA MOTYT
OBITh OTHECEHBI K TEMIEpaTypHOMy Kkiaccy 14, W JOHyCKaroTcsi Ml TPUMEHEHHS B
371eKTPOo0OOPYAOBaHUY IPYIIIHI 1.

6.2.4 Masple 31eMeHTHI

6.2.4.1 MakcuManbHas TeMIepaTypa 3JeMEHTOB C IUIOIAAbl0 MOBEPXHOCTH MeHee 10 cm?,
HalpuMep, TPAaH3HCTOPOB MWJIM PE3UCTOPOB, MOXKET IPEBHIMIATh JOMYCTHMYIO TEMIIepaTypy IIO0
TEeMIIepaTypHOMY KJIACCY, €CIIH BBIMOJIHACTCS OJTHO U3 CIEAYIOIIHUX YCIOBUM:

a) IpU HUCHBITaHUSAX corigacHo 10.7 Manble 3J€MEHTHl He JOJDKHBI HOJPKUTATh B3PHIBOONACHYIO
cMech, a Joboe MX paspylieHde win jaedopMalys 3a CUeT BBICOKOH TemIepaTypbl HE JIOJDKHBI
HapymaTh BUJ] B3PbIBO3ALIUTEI,

6) mus tpymmel [ u TemmepaTypHoro kmacca T4 pa3mepbl MallbIX JJIEMEHTOB JOJDKHBI
COOTBETCTBOBATh TabuuIe 3;

B) IUIsl TEMIlepaTypHOro kiacca TS5 TemrepaTypa MOBEpXHOCTH (3a MCKIIOUYCHHEM HPOBOJIOYHBIX
BEIBOJIOB) MaJIBIX DJIEMEHTOB HE JIOJDKHA mpeBbimath 150 °C.

Tabmuma 3 - JlomycTumble mapamMeTpbl Ui TEMIIEpaTypHOro kiacca T4, ¢ y4eToM pa3mepoB
3JIEMEHTA U TEMIIEPATypPhl OKPYKaIOIIEH Cpebl

O61mast mIomabs NOBEPXHOCTH S,

HCKITIOUas TTPOBONIOYHBIC BHBOJIH, MM TpeboBanue, npeabsapisieMoe K kiaccy T4 u rpymme [
S<20 Temmneparypa nosepxuoctu < 275 °C
S>20 PaccenBaemas momHnocts < 1,3 Br*
20 mm<S<1000 Temmneparypa nosepxaoctu < 200 °C

* PaccenmBaeMyl0 MOIIHOCTH MOHIDKAIOT 10 1,2 BT mpu Temneparype oxpyxkaromeid cpeast 60 °C wmm mo 1,0
Bt npu remneparype okpyxaromieit cpeast 80 °C

6.2.42 [l TOTEHIMOMETPOB IUIOMIAh MOBEPXHOCTH BBIOHMPAIOT HCXOIS W3 TOBEPXHOCTH
PE3UCTUBHOTO 3JIEMEHTa, & HE BHEIIHEH MOBEPXHOCTHM MOTEHLHMOMETpa. B mpolecce ucnbITaHUN
clefyeT NPUHUMATh BO BHHUMAaHHE YCJIOBHS MOHTaXa, TEIUIOOTBOA U OXJaxmarommid 3ddexr
KOHCTPYKIIMM TIOTEHIIMOMETpa B IIeJIoM. TeMreparypy H3MepsioT Ha JOPOXKKE MOTEHIMOMETpa MpHU
MaKCHUMaJbHOM 3HAU€HUHU TOKA, KOTOPBI MOXET MPOTEKaTh B HOPMATBHOM WIJIM aBApPUHHOM PEXKHME
paboThI AJIsl 3aIaHHOTO YPOBHS MUCKpoOe3omacHo 1enu. Eciu n3MepeHHble 3HaUeHUsT COMPOTHUBIICHHUS
noteHnuomerpa MeHble 10 % CONMPOTHBICHUS MEYATHOTO MPOBOJHHMKA, TO TPH OICHKE CIEAYyeT
YUHUTHIBATh CONPOTUBIIEHUE [TOCIETHETO.

6.3 CoequHNTEIbHBIC YCTPOHCTBA JJISl MOAKJII0YEHUS] BHEIIHUX Heneii

6.3.1 3axxuMsI

6.3.1.1 3axuMmbl U TPUCOSIUHEHHS HWCKPOOE30IACHBIX IeNeil JOKHBI  yJIOBJIETBOPSATH
TpeOOBaHUSAM TAONMUIBI 4, U OTACTATHCS OT 3a)KMMOB HCKPOOTIACHBIX IIEMECH OJHUM W3 CIEIYIOIINX
Coco00B:

a) 3KUMBI JJISI TIPUCOEIWHEHHUS HCKPOOE30MacHBIX W HMCKPOOIMACHBIX IEeTeH JOJDKHBI OBITh
PACTIONIOKEHBI B PA3HBIX BBOJIHBIX OT/ICICHHSIX;

0) DJEeKTpUYECKUH 3a30p MEXAY 3aXHUMaMH JUIsl TPUCOCIUHEHUS HCKpPOOE30MacHbIX U
WCKPOOTACHBIX IIeTel OJKEH COCTAaBJIsITh He MeHee 50 MM, MpPH 3TOM PACIOJIOKEHUE 3aKUMOB H
croco0 MPOKJIAJKKA TIPOBOJOB JOJDKHBI HCKJIIOYATh 3aMBIKaHUS MEXIy HCKpOoOe30macHbIMU |




MCKPOOTIACHBIMH LIEISIMU TIPH OOPBIBE HJIM CMEIICHUH IPOBOJHUKA,;

B) MPUMEHEHHE MEXy 32)KUMaMU JUTS IPHUCOCTMHEHHS HCKPOOE30MacHbIX U UCKPOOIACHBIX IeTIeH,
pACIONOKEHHBIX B OJHOM  OTHCJCHUH, M30JSIUHOHHOW WM 3a3¢MJICHHON MeTalIM4ecKou
MePErOPOAKH.

OTH criocoObl pa3zeaeHust TO0DKHBI IPUMEHSTHCS, KOTAa NCKPOOE30acHOCTh 3IEKTPUIECKON e
MOXeT OBITh HapyIlIeHa COCMHUTEIbHBIMH ITPOBOJAMH, KOTOPBIE IIPH OOPHIBE COSTUHEHHS C 3KMMOM
MOT'YT 3aMKHYTbCS Ha IpyTUe NPOBOJIHUKH WM SJIEMEHTHI BHYTPEHHET0 MOHTaXa.

Koncmpyxmuenvle pewenus 6) u 6) mozym NpumMeHsmuvcs, eciu HAnpsidicenue UCKpOOndcHOU
(cunosout) yenu ue npeevruwaem 1200 B ons snexmpoobopyoosanus epynnet I u 1000 B ons
anekmpoobopydosanus epynnel 11

HpI/IMe'{aHI/Ie - 3aKHMBI JJId IIOACOCIMHCHUA BHCHIHHUX L[el'[efl K I/ICKpO6e3OHaCHOMy U CBA3aHHOMY
3H€KTpOO60pyHOBaHPIIO JOJIZKHBI OBITE BBINOJIHEHBI TAKUM o6pa30M, 4TOOBl OHU HE TMOBPEKAAINCEL TIpHU
COCIUHCHUAX.

6.3.1.2 H3zonsuuoHHBIE WM 3a3€MJICHHBIE METAUIMYECKUE IEPEropoJKH JIOJDKHBI OTBEYaTh
CJIC/TyIOLIUM TPEOOBAHMSIM:

1) xpasg meperopomoK MOJDKHBI OTCTYHAaTh OT CTEHOK He Oonee wem Ha 1,5 MM, WM JOIDKHO
o0ecreunBaThCsl MUHUMAIBHOE paccTosHre 50 MM MEXAy 3aXHMaM{ B JTF0OOM HAIpaBICHHH BOKPYT
MIEPETOPOIKY;

2) MeTaJUIMYECKHEe TIEPEeropoJKH IOJDKHBI 3a3€MJISITECS M HMMETh JOCTAaTOYHYIO INPOYHOCTH M
JKECTKOCTh, YTOOBI HE Pa3pymIaTbCsl MPH MOHTAXE M SKCIUTyaTalUH. TOJINMHA TaKUX MEPEropoJoK
nomwkHa ObITh He MeHee 0,45 mwm. IIpm MeHbIIeH TONMIIMHE MEPEropoaKH AOJKHBI COOTBETCTBOBATH
tpeboBanusiv  10.10.2. 3azemiieHHBIE METAJUIMYECKUE IEPErOpOJKH  JOJDKHBI  IIPOMYCKaTh
MaKCUMaJbHBIII TOK, BO3MOXHBI B aBapUUHBIX PEKUMAX, 03 MPOrOPaHUS TMEPETOPOIKH HIIH
MOBPEXKICHNUS LIEIH 3a3EMJICHUS;

3) HeMeTaJIMYeCKHe U30JISILMOHHBIE MIEPEeropoaKH NODKHBI MMETh TOJMIIUHY He MeHee 0,9 MM u
KPEIUTHCS TaKUM 00pa3oM, YTO OBITh JOCTATOYHO YCTOWYMBBIMH K nedopmanusMm. [Ipu MeHblei
TOJIIMHE TIEPEropoJKH JOJDKHBI  YIOBIETBOPATH TpeboBanusm 10.10.2.  Hememannuueckue
nepe2opooKu O0NICHbL UMEMb COOMEENCMBYIOWUL UHOEKC MPEKUH2OCMOUKOCU. DleKkmpuyecKue
3a30pbl, Nymu ymeuku u opyaue paccmosHus pazoeneHus OOJINCHbL UBMEPAMbCS BOKPY2 NepezopoOKU.
DnexmpuuecKkas npoYHOCHb U30JAYUU NePe2OPOOKU O0NAHCHA YyO081emeopams mpedboganusim 6.4.12.

6.3.1.3 3HaueHMs >IEKTPUUYECCKUX 3a30POB MEKAY HEH30JIMPOBAHHBIMHM TOKOBEAYIIUMH YacTSIMH
32KMMOB PA3JIMYHBIX UCKPOOE30IACHBIX LETICH, MeNCOy 3ancuMamy He3a3eMieHHbIX UCKPOOE30NACHbIX
yenetl U 3a3eMIEHHbIMU YACTAMHU 6800H020 OmMOelenusi NOJDKHBI ObITh HE MEHee NPUBEICHHBIX B
tabnmuue 4. PaccrosiHMST MeXAy 3aXUMaMH HCKpPOOE30NacHbIX Lemed JODKHbI o0ecrieuuBarh
ANIEKTPUUYECKHE 3a30Pbl HE MEHEe 6 MM MEXX/y HEU30JIMPOBAHHBIMH YaCTSIMU BHELIHUX IIPOBOJHUKOB B
COOTBETCTBHHU C pUCYHKOM 1. [Ipr 3TOM HEOOXOAUMO YUHUTHIBATh BO3MOYKHOE MEPEMEIICHHE )KECTKO HE
3aKpeIUICeHHbIX METAJUIMYECKHX YacTeH.

6.3.1.4 Ecimun mpu ananmu3e 0e30MaCHOCTH HE OBIIM YYTEHBI BO3MOXKHBIE MEXKCOEIUHEHHUS, TO
MHUHUMAJIBHBINA 3JEKTPUUECKUH 3a30p MEXKIy HEM30JIMPOBAaHHBIMH TOKOBELYIIMMH YacCTSIMU BHEIIHUX
MPOBOJHUKOB, TMOAKIIOYAEMbIX K 3@KHMaM HCKpOOE30NacHBIX Ienei, W  3a3eMIICHHBIMHU
METANTMIECKUMH MM JPYTUMH NPOBOSIIMMH YacTSIMHU 3JIEKTPOOOOPYIOBaHMS JIOJDKEH COCTaBIISTh
HE MeHee 3 MM.

6.3.1.5 Bunmosguvie (bonmogvle) 3adicumbvl OONHCHBL ObIMb NPEOOXPAHEHbL OM CAMOOMEUHUUBAHUS,
Kabenu u nposooa, cOeOUHeHHbIE C 3AACUMAMU - O 8bIOEPSUBAHUSL.

6.3.1.6 3asicumvl 018 npucoeouHenus SHEWHUX UCKPOOE30NACHbIX Yenell OOJJICHbL 3AKPbleamb s
KPLIUWKOLL, 3anupaemotli CReyuaibHblM UHCIPYMEHMOM, UlU OnaomMouposamvca. Omo mpebosanue He
OMHOCUMCSL K 9AEKMPOOOOPYO0SANUI0, YCMAHABIUBAEMOMY 6 000I0UKAX UMY WKADAX, CHAOINCEHHbIX
sanopuvimu yempoucmeamu no I'OCT P 51330.0 unu oniombuposanivix.

6.3.2 DiekTpuiecKre pazbeMsbl

6.3.2.1 KoHcTpykumsi  pa3beMOB, MpEAHA3HAUYEHHBIX I TOJKIIOUEHHUS  BHEIIHUX
MCKpPOOE30IaCHBIX LENeH, JOJDKHA OTIINYAThCs OT KOHCTPYKIMH JIPYTHX Pa3beMOB M HE JI0JDKHA OBITh
B3auMo3aMmeHsieMol. KOHCTpykuusi pazbeMa IOJDKHA HCKIII0YaTh BO3MOXKHOCTH HENPAaBHIBHOTO
COEIMHEHUsI, HAIIPUMEP, C TOMOIIBIO HANPABJISAIONIUX ITU(PTOB WK THE3I.

6.3.2.2 Jlnd TOAKIIOYCHUS HUCKPOOE30MACHBIX IIeTIeH JIOIMyCKaeTCs MPUMCEHEHHE OJHOTHITHBIX
pa3beMOB, €CIIM NPUHATH MEPBI, HCKIIIOYAIOIINE BO3MOXXHOCTh MX HENPABHILHOTO COEAWHEHUS,
HarpuMmep, HpH HOMOIIM KJII0Ya, WM Pa3beMbl JIOJDKHBI HICHTU(QHUIUPOBATHCS MapKUPOBKOW WIIH
[[BETOBBIM KOJIOM.



Tabmuna 4 - 3a30psl, MyTH YTEYKH U CPABHUTEIIBHBIC HHICKCHI TPEKUHIOCTONKOCTH

1 Hanpspxenne, kB, He 6oree 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 DIIeKTPpUIEeCKHH 3a30p, MM 1,5 2,0 3,0 | 40 | 50 6,0 7,0 8,0 | 10,0 | 14,0 | 16,0 - - - -

3 DnexTpuuecKui 3a30p dyepe3 KOMIIAYH], MM 0,5 0,7 1,0 1,3 1,7 2,0 2,4 2,7 3,3 4.6 5,3 90 | 12,0 | 20,0 | 33,0

4 DNeKTpUYCCKHA 3a30p 4Yepe3 TBEPBIHA 3CKTpom30isiuonnbiii| 0,5 0,5 0,5 0,7 | 0,8 1,0 1,2 14 1,7 2,3 2,7 45 6,0 | 10,0 | 16,5

MaTepHual, MM

5 Ilyrp yTedkHm TO TMOBEPXHOCTH AIEKTPOM3OosIHoHHOTO| 1,5 2,0 3,0 4.0 8,0 | 10,0 | 15,0 | 18,0 | 25,0 | 36,0 | 49,0 - - - -

MaTepHaia, MM

6 8% YTEUKH 110 MTOBEPXHOCTH, mokpeitoit| 0,5 0,7 1,0 1,3 2,6 3,3 5,0 6,0 8,3 | 12,0 | 16,3 - - - -

AIEKTPOU3OJISAIIOHHEIM MaTepUaIOM, MM

7 CpaBHHTENBHBIN HHIEKC TpeKkuHTocToMKOCTH (CUT) ia - 100 | 100 | 100 | 175 | 175 | 275 | 275 | 275 | 275 | 275 - - - -

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

[Ipumeuanus

1 [dns HanpspkeHUs ¢B. 1575 B HOpMHPYIOTCS TONBKO IEKTPUIECKUE 3a30PbI

2 Ipu Hanpspxernu 10 10 B CUT »>nexTpon3ossIioHHOro MaTepralia yKa3slBaTh HE TpeOyeTcs




| - TokompoBOAAIIHNIA ci10¥; T - 3a30pHI U IIHHA ITYTH YTEYKH B COOTBETCTBUU ¢ TaOiuIei 4;
d - 3a30pBI ¥ AJIMHA IyTH YTEYKH B COOTBETCTBHH C 6.3.1
TIpumeuanue - Ykazauusie pasmeps! 7 u d - 3TO 3a30pHI 110 BO3AYXY U [UTHHA ITyTH YTEYKH BOKPYT U30JLSILUH B
MUJUUIUMETPax, KaK yKa3aHO BbIIIEC, a HE TOJIIIMHA U30JIALIUA.

Pucynox 1. TpeboBanust kK 3a30paM U JUTHHE YT YTEYKH IS 320KHMOB, K KOTOPBIM HOKIIFOY €HBI
pasnenbHbIe HCKPOOE30IIaCHBIE TIETH

6.3.2.3 B pasvemax, npeoHa3HAYeHHbIX OJi1 NOOKIIOUEHUs 6BHeWHUX UCKPOOE30NACHbIX, He
CBA3AHHBIX MedicOy CoOOoU yenel, nymu ymeuyKku u d1eKmpudeckue 3a30pvl Mexncdy MmoKo8eoyuumu
yacmamu, K KOMopuiM NOOKIIOUEHbl Pa3Hble Yenu, OOIHCHbL YO0B8Iemeopsams mpeobo8aHusam maoauysl
4,

6.3.2.4 IlpucoennHeHue NpoOBOIOB K pa3beMaM JIOJKHO BBIOIHATHCS B cOOTBeTCTBUM ¢ 6.3.1. Ipu
WCIIONIE30BAaHUH CIICIHAJhbHOTO WHCTPYMEHTA, HCKIFOYAONIET0 BO3MOXKHOCTh OTCOCIMHEHUS JKIIBI
MIPOBOTHIKA, Pa3bEMBI JIOJDKHBI OTBEUATh TOIBKO TPEOOBAaHUAM TaOIHUIHI 4.

6.3.2.5 Pazbem, copepxallluil Lenu 3a3eMJICHHUS, TOBPEKICHUE KOTOPBIX MOXKET OKa3aTh BIUSHHUE
Ha HCKPOOE30MACHOCTh AIIEKTPHUYECKOH MEIH, JOKEH OBITH BHIITOJIHEH B COOTBETCTBHH C 6.0.

6.3.2.6 /It nookuouenus GHEUHUX UCKPOOE30NACHbIX U UCKPOONACHBIX Yenel, 6 mom yucie u
cemesbiX O0JIHCHbL NPUMEHAMbCA PA3bemMbl, 6 KOMOPLIX NYymu YmeuyKu U djleKkmpuieckue 3a30pbl
MedcOy MOKOBeOYWUMU Yacmamu (wmudmamu uiyu ene30amu) y0081emeopsaiom mpedbosanusim
mabauywvl 4, a pazoenenus Mexncoy 3ancumamu 01 npucoeouneHus Kabenei ui npoeooos YKa3aHHbIxX
yenetii, mMexcoy HeU3ONUPOBAHHBIMU VUACMKAMU NPUCOCOUHUMENbHBIX NPOBOO08, A MAKIHCE MeHCOY
3aACUMAMYU U 3A3EMIEHHBIMU YACMAMU OO0IIHCHLL BLINOTHAMBCA 8 COOMBEMCMEUU C MpedOo8aAHUAMU
6.3.1.

6.3.3 OnpepeseHre OTHOLICHHS MaKCHMAalbHOH MHAYKTUBHOCTH K compotusienuto (LO/RO) mms
MCTOYHHKA MUTAHUS C BHYTPEHHUM CONPOTUBIICHHEM RIi.

OTHOIICHHEe MaKCUMAIIbHOW BHEIIHEH HHAYKTHBHOCTH K conpoTuBieHHo (Lo/Ro), 'H/OM, koTOpsIe



MOTYT HOAKJIIOYATHCS K MCTOYHUKY IHTAHMA C BHYTPCHHHM CONPOTHUBICHHEM R; IOKHO OBITH
PacCYHUTAHO II0 Clienyrommel Gpopmye

o _ OoR +(64e°R? —72Ufel, I
H/Ro = 4,507

rfie e - MUHUMaJbHas BOCIUIaMeHsoIas sHeprus, JIx;

Ri - MUHUMAJILHOE BHYTPEHHEE COMPOTHBIECHUE UCTOYHUKA IUTaHus, OM;

Uo - MakcHMasbHOE HanpsKeHHe X0JI0CTOro Xo/a, B;

Li - MaKcuMasbHasi MHAYKTHBHOCTb, TIOIK/IIOYEHHAs K HCTOYHUKY MUTaHus, I'H.
3uauenmue e, J[, COCTABIIAET IS 3IEKTPOOOOPY/I0BAHMS:

IpyIIEI l..52510°

noozpynner 1A ... 320 10

IIB... 160 10

IC ... 40 10°°.

IpulLi=0

, O]

32eR
R, =——1

®opmynel (2) u (3) yuutbiBaloT ko3¢ ¢uUIMEHT Oe3omacHOCTH 1,5 MO TOKY, W HE JOJDKHBI
HCIIONB30BaThCs, Koraa Ci Ha BBIXOAHBIX 3aKHUMaX 3JEeKTpoobopynoBanus npesbimaet 1 % ot Co.

IIpumeuanus

1 TTpu ko3 duUnHEHTEe HCKPOOE30MaCHOCTH, paBHOM 1, 3HaueHue Lo/Ro 10/KHO OBITE yBENHYEHO B 2,25 pasa.

2 O6bryHO oTHOUIeHHE Lo/Ro IpUMEHSIETCsT I7Is1 OLIEHKH BIHSHHUS PACIIPEIETICHHBIX apaMeTpoB Kabers, a ero
NPpUMEHECHUE JId COCPEAOTOYCHHBIX 3HAYCHHH WHAYKTUBHOCTH W COHNPOTHUBJIICHUSA TpeGyeT ocoboro
PacCMOTPEHHUS.

, ©)

6.3.4 IlocTOAHHO TTOICOE AMHEHHBIE KaOeIn

OnexkTpoobopynoBaHNe, CKOHCTPYHPOBAHHOE C IMOCTOSHHO IIOJICOSAMHEHHBIM KaOelleM, IOJKHO
OBITh HCTIBITAHO B cooTBeTCcTBHH ¢ 10.13.

6.3.5 Tpebosanus k anexmpuyeckum yensam

6.3.5.1 Hckpobezonachvie u 2anb8aHU4ecKu CEA3AHHbIE C HUMU UCKPOONACHble Yenu OO0JIHCHbL
umMemv  2anbéanuyeckoe pazdeneHue Om CUNO60l, CUSHANLHOU UMY OCBEMUMENbHOU cemell
nepemeHHo20 moKa.

Honyckaemcs eanveanuueckoe coeoutenue UCKpOOe30naACHbIX U C6A3AHHBIX ¢ HUMU DNEKMPULECKUX
yeneil yepe3 UCKPO3AWUMHBIE DIEMEHMbl C YeNnsaMU A8MOHOMHBIX UCTIOYHUKOS NUMAHUS NOCIMOAHHO20
MOKA (AKKYMYISMOPHOU bamapeu, 2eHepamopa NOCMOSHHO20 MOKA, Npeobpazoeameis).

6.3.5.2 Hckpobesonachas yenv He OOJIICHA 3A3eMASAMbCS, €Clu dMO020 He mpedyiom YCioeus
pabomul 31eKMpoodOOPYOOBAHUSL.

6.3.5.3 Ilpu 3a3emaenuu ucKkpobe30nacHvIxX yenell coeOuHeHue ¢ 3emiell O0INHCHO GbINOHAMbBCS 8
OOHOU mouKe.

B cnyuae 3azemnenus yenu 6 08yxX moukax HeOOXOOUMO YUUMbBIGAMb GO3MOICHOCMb HABCOCHUs
ONACHO20 HANPAICEHUS 6 MOl Yyenu, U O0JICHbL OblMb NPedycMOmpenbl OONOIHUMENIbHbIE Mepbl N0
obecneyenuio ee 83pbl803AUUUEHHOCHIU.

6.3.5.4 Buewmnue uckpobesonacuvie U UCKPOONACHble yenu O0JICHbI NPOKIAObIBAMbCS
PA30ENbHBIMU KADeAaMU UU NPOBOOAMU.

6.3.5.5 Jlonyckaemcs coemewenue 6 00HOM GHewlHeM Kabele pPasHuIX UCKPODEe30NAcHbIX yenell,
2aNbBAHUYECKU He CEA3AHHBIX MeNCOY COOOI.

6.3.5.6 Bo eHewnell uckpobe30nacHoul yenu OONNHCHbL YYUMbIEAMbC eMKOCHIb, UHOYKMUBHOCHb U
conpomusienue coeOUHUMenbHbIX Kabenell U NPposooos.

6.4 IlyTH yTeukH M 3JIeKTpUYecKHe 3a30pbl

6.4.1 [TyTy yTeuku U 3JIEeKTPHYECKUE 3a30pbI MEXK/Ty TOKOIIPOBOSIIMMH YacTsIMU

6.4.1.1 Ilpu oueHKke myTeld yTEYKH M OSJIEKTPUUECKUX 3a30pPOB MEXTy HMCKpoOe30macHoOd u
HEUCKPOOE30NacHOH IeTIhI0, Pa3IUIHBIMU UCKPOOE30MMaCHBIMU TIETISIMH, HCKPOOE30TaCHBIMHU IETISIMU 1
3a3eMJICHHBIMH WJIH H30JIMPOBAaHHBIMH METAJUIMYECKUMHU YaCTSIMH JIEKTPO00OpYI0BaHUS HEOOXOIMMO
YYUTHIBATh CIIEIYIONIHE YCIOBHS:

1) anmexTpuYeckre 3a30phl CIEAYET U3MEPATh C YYETOM BO3MOXKHOTO OOpBIBA MPOBOJHHUKOB N
CMEIIEHNS TOKOIIPOBOIAMMNX dacTel. TexHomormdeckne MOMYCKH NpPU H3TOTOBICHHWH HE JOJDKHBI
yMeHbIIaTh 3a30pbl Oonee yeM Ha 1 MM i 10% (6epyT MeHblIee n3 AByX 3HAYEHH);

2) DSJEeKTPUYECKHE 3a30pBl, YJAOBJETBOpSAIONIME TPeOOBaHMSAM  TaOnumpl 4,  JTOJDKHBI
paccMaTpuBaThCs KaK HETIOBPEKIAEMBIE;



3) aneKTpUUecKre 3a30phl, HE YAOBIETBOPSIONINE TPEOOBAHUAM TaOJIHUILI 4, HO COCTABIAIONINE HE
MeHee |/3 3HaueHWiA, yKa3aHHBIX B TaOmuie 4, MOJDKHBI pacCMaTpUBATBCA KakK ITOJBEP)KCHHEIC
YUUTBIBAEMBIM MOBPEXKICHHUSAM Ha 3aMbIKAHHE;

4) sneKTpUYecKUe 3a30pbl, COCTABIAIOUIME MeHee 1/3 OT 3HauyeHWH, yKa3aHHBIX B Tabnuue 4,
JIOJDKHBI PaCCMaTPUBATHCS KaK MO/IBEP)KEHHBIE HEYYNTHIBAEMBIM ITOBPEXKACHHUSAM Ha 3aMbIKaHUE.

6.4.1.2 DnexTpudeckue 3a30pbl sl TOKOBEAYIINX YacTel, pa3fAeIeHHbIX 3a3¢MJICHHBIMU TTeYaTHBIM
MPOBOJIHMUKOM WJIM IIEPErOPOAKOI, BHIOJHEHHBIMH B COOTBETCTBUM ¢ TpeOoBaHusMH 6.4.1, 6.4.10 u
6.6, HACTOSIIIUM CTaHAAPTOM HE perIaMeHTHPYIOTCS.

6.4.1.3 Ilymu ymeuku u 21eKmpudecKue 3a30pbl Mextcoy UCKPOOE3ONACHbIMU Yenamu U
3a3eMNEHHLIMU NEYAMHBIM NPOBOOHUKOM UNU Nepe2OPOOKOll O0NJICHEL YOOBICMEOPANb MPebo8aHUuaM
mabauywl 4.

6.4.1.4 3asemyieHHas MeTaUTMYECKas MEPEropoAka JOJDKHA MPOYHO KPEMUThCI K OCHOBHOU
KOHCTPYKLIMH, UMETh JOCTATOYHYIO TOJIIUHY M TOKONPOBOISALIYIO CIIOCOOHOCTH, YTOOBI MCKITIOYHUTH
MEpETOpaHUe TIEPErOPOJKM WIM TOBPEKACHMA IIEMM 3a3eMJICHHS B AaBAPUHHBIX YCIOBHAX
sKcruIyaTaiuy. [leperoponka nmmbo NomkHA MMETh TommnuHy He MeHee 0,45 MM M mODKHa OBITH
MPOYHO 3aKpeIieHa C METAJUTMYECKOH 3a3eMIICHHOH 4acTbhi0 00OJIOUKH 3IIEKTPOOOOPYA0BaHUs, JTHOO
IPY MEHbBLIEH TOJIIMHE JT0JDKHA OBITh UCTIbITaHa B cooTBeTcTBHU ¢ 10.10.2.

6.4.1.5 Ecnmu HeMmeramnuueckas H30JHpYOLIas IEPEropojika ¢ COOTBETCTBYIOUIUM HHIEKCOM
TpexkuHroctoitkoctu CUT ycTaHOBIIEHA MEX Ty TOKONIPOBOAALIMMHU YaCTAMH, INEKTPUUECKHE 3a30Pbl U
MYTH YTEYKH JOJDKHBI OBITh H3MEpPEHbl BOKPYI IIEPErOPOJKH, INPH YCIOBHHM, 4YTO €€ TOJIIMHA
cocraBisgeT He MeHee 0,9 MM, a NpHU MEHBIIEH TONIIMHE MEXaHWYECKas MPOYHOCTH IMEPEropoaKH
IOJDKHA OBITH McTbITaHa B cooTBeTcTBMH ¢ 10.10.2.

HpI/IMC‘IaHI/IC - MeTOZ[I)I OLICHKH IPUBEACHBI B IPUJIOKECHUU B.

6.4.2 HampsixeHre MEXIy TOKOIPOBOISIINMH YaCTIMHU

6.4.2.1 HampspkeHue, TpuBeIcHHOE B Tabiwme 4, - 3TO HANpsDKCHUE MEXTY JIOOBIMH IBYMS
TOKOTIPOBOSIIIMMHU YacTAMH 3JICKTPHUIECKUX IETei, HanmpuMep MEeXIy HCKpOOe30NmacHO Lemblo n
HCKPOOIIACHOM YacThIO 3TOH K€ IEIH, NCKPOOE30MacHOH IETbI0 M NCKPOONMACHBIMH LETIAMH, MEXIY
HCKPOOE30TIIaACHBIMH IIETISIMHU, 3JIEKTPUIECKH HE CBSI3aHHBIMHU MEXIY COOOH.

6.4.2.2 Tlpu oLeHKE DJIEKTPUUECKUX 3a30POB U IyTel yTeuku 1o Tabuuie 4 TO0DKHBI NPUHUMATHCS
CIIEIYIOIINE 3HAUCHUS HAIIPSKCHHUS.

a) JIoist 3IeKTPUUYCSCKUX IIeTIeH, TabBAHMYCCKH HE CBA3aHHBIX MEXY COOOH, B Ka4eCcTBE 3HAYCHHUS
HAaIpsHKEHUs I0JDKHA PUHUMATBCS HAaHOOJIbIIAsl U3 CYMM aMIUINTY/IHBIX 3HAaYEHHUH HANPSDKEHUH 3THUX
LIeTIeH, KOTOpasi sIBJsETCSA MPOU3BOIHOM OT:

- HOMHUHAJIBHBIX HaNpsDKEHNUH;

- MAaKCHUMaJbHBIX HAIPSHKEHUH, YyKa3aHHBIX M3TOTOBHUTENEM, KOTOpblE MOTYT 0€30IacHO
MPUMEHSTHCS B LETIN;

- TOOBIX HANPSHKEHUH, TEHEPUPYEMBIX BHYTPH 3TOTO 3JEKTPOOOOPYI0BaHHS.

Ecnu onHo w3 HanpsbkeHui coctaBnsier menee 20 % OT Apyroro, To B KayecTBE HCXOJIHOTO
NPUHAMAIOT OOJIbIIIee HANPSKEHUE.

Cemesoe Hnanpsdicenue OONNHCHO PACCMAMPUBAMBCA C YUEMOM CHAHOAPMHO20 OMKIOHEHUs Om
HOMUHANBHO20 3HAYEHUSL.

Jid cuHycOMAANbHBIX HANPSHKCHUH aMIUIUTYIHOE 3HA4YCHHE OIpeeNseTcss KaK IPOU3BEICHHE
3)heKTHBHOTO 3HAYEHNS HOMHHAHOTO HATIPSDKEHHS Ha V2,

0) Jlnst 97eKTpUYeCKUX erneil, rabBaHUueCKH CBA3aHHBIX MEXy cOOOH, MaKCUMalIbHOE 3HAUCHHE
HaINpsKEHUS, KOTOPOEe MOXET BOHUKHYTH B JIFOOOH 4acTH 3TOH IeTH. DTO TaKkkKe MOXKET OBITh CyMMa
HaNpsKEHUH pa3IUIHbIX UCTOYHUKOB MUTAHMSA, OAKIIIOYSHHBIX K 3JEKTpUUecKoi renu. Eciu oxHO 13
HarnpspkeHuit cocrasiser MeHee 20 % OT Apyroro, To B Ka4eCTBE MCXOJHOTO NPHHUMAIOT OoJbliee
HarpspKeHHe.

6.4.2.3 Bo Bcex ciydasx cieqyeT NPUHUMAaTh MaKCHMalbHbIE 3HAUCHMS HaIpsHKCHUs, KOTOpBIE
MOXHO TOJYYUTh B aBapUHHBIX PEKUMaxX PaObOThl B COOTBETCTBHH C Pa3/IeiioM 5.

BremHee HampspbkeHne HeoOXomumo npuHMMaTh paBHbIM Un m U, HanpspkeHnst mepexomHbIX
MPOILECCOB, KOTOPBIE MOTYT BO3HHUKAaTh IPHU Pa3sMbIKAHUM LENM YCTPONCTBOM 3aIIUThI, HAIIPUMEP
IUTAaBKUM TIPEIOXPAHUTENEM, HE YIUTHIBAIOT IIPH OIIEHKE ITyTeH YTEUKH, HO JOJDKHBI IPHHUMATHCS BO
BHUMAaHHE TP OIICHKE AIIEKTPUYECKHX 3a30POB.

6.4.3 DiekTpuyecKuii 3a30p

6.4.3.1 Ilpm w3MepeHHH DSJEKTPUUECKMX 3a30POB MEXKAY TOKOMPOBOISAIIUMH  YaCTSIMH,
M30JIIIMOHHBIE TEePeropoAkH TommHOW MeHee 0,9 MM WM HE COOTBETCTBYIOIIHE TPEeOOBaHUSIM
10.10.2 He yunuThIBaoT. Jpyrue M30IIMOHHbBIC YaCTH TOJIKHBI YIOBIETBOPATH TPEOOBAHUAM ITyHKTA 4
Ta0JIHIEI 4.



6.4.3.2 Tlpy amMIUIMTYTHBIX 3HAYCHHAX HaANpsoKeHUS cB. 1575 B HeoOX0auMO HCIOJB30BaTh
Pa3IeNUTENbHY0 H30IUPYIONIYI0 MM 3a3€MIICHHYI0 METAJUTMUECKYIO IIEPEropoIKy, KOTopas IOJKHA
YIOBIETBOPATH TpeOoBaHMIM 6.4.1.

6.4.4 DnexkTpuyecKkuii 3a30p Yepes 3aJIMBKY KOMIIAyHAOM U TpeOOBaHMUS K KOMITAyHIy

6.4.4.1 KomnayHz J0KeH OTBEUaTh CIEIYIONUM TPeOOBaHUSIM:

a) UMeTh pabovyI0 TeMIlepaTypy, OIpeelICHHYI0 U3TOTOBHUTENIEM KOMIIAyH/Ia WM 000pyJOBaHMS,
KOTOpasl JOJDKHA OBITh HE MEHee MaKCHMAJIBHOM TemIepaTypbl JI000ro 3JEeMEeHTa B YCIOBHSIX
repMeTH3aLuu.

[Ipu TemmnepaType sreMeHTa Bbllle paboyei TemrepaTypbl KOMIIayH/a HEOOXOJMMO TT0Ka3aTh, 4TO
YKa3aHHBIN 3JIEMEHT HE NPHUBEIECT K MOBPEXKICHHIO KOMIIAyH[a, KOTOPOE MOTJIO OBl OTPHIATENBHO
MIOBJIMATH Ha BUJ B3PHIBO3AIIUTEI;

0) MaTepran KOMIIayHIa AOJDKEH MMETh 10 MeHbIei Mepe To 3HadeHue CUT, xotopoe yka3aHo B
Tabnuie 4, ecay Kakue-1u00 HEM30IMPOBAHHBIE TOKOIIPOBOAAIINE ACTAHM BHICTYNAIOT M3 KOMIIAyH/IA.
Tonbko TBepABI MaTepHwaa, HAOpUMEp OJIOKCHAHAS CMOJA, MOXXET HWMEThb OTKPBITYI0 N
HE3aIIUIIEHHYI0 CBOOOIHYIO IMOBEPXHOCTH, OOPa3yIOIIyI0 dacTh 000m0ukd (cM. pucyHok [.1). On
JIOJDKeH oTBevath TpedoBanmsm 10.10.1;

B) MMETb XOpOIIWE aJre3MOHHbIE CBOWCTBA KO BCEM TOKONPOBOAAIINM JAETaJsAM, 3JIE€MEHTaM
BHYTPEHHETO MOHTaXa, 32 UCKIIIOYEHHEM CIIydaeB, KOIJla OHHM pa3MelIeHbl B 000JI0YKE U MOJHOCTHIO
3aJIUTHI KOMIIAYHIOM;

T) OBITH KJIACCU(HULINPOBAH U3rOTOBUTENIEM KOMIIAYH/Ia C YKa3aHHEM HaHMMEHOBAHUS U COCTaBa;

0) KoMnayHo He OOdCEeH UMemb  mpewjur, Ny3blpbKO8,  PACCIOEHUL,  BbICHINAMBCA,
PACmMpecKugamuvcs ¢ medeHuem pemMeHy i mepsamy CGOUX CEOUCHE B0 8PeMS IKCHILYAMAYUU.

6.4.4.2 ]lna nckpoOE30MacHOTO 3JIEKTPOOOOPYNOBAHUS BCE IIEMH, IOJCOSIMHEHHBIE K 3aJIUTHIM
TOKOTIPOBOJIIIMM  JIETIIM HM(WIN) 3JIEeMEHTaM HW(WIM) HEW30JUPOBAHHBIM TOKOIPOBOIAIINMHA
JETaJIsIM, BBICTYIAIOINM M3 KOMIAyH/a, HOJDKHBI OBITh MCKpoOe3omacHbIMU. [loBpexneHns BHYTpU
KOMITayH/Ia TOJDKHBI YUHUTHIBATHCS, HO BO3MOXKHOCTH BOCIUIAMEHEHHMS B3PHIBOOIIACHOW CMECH BHYTPH
KOMIIayHJla He paccMaTpHBaeTCs.

6.4.4.3 Ecnu snexTpudeckye HenHy, NOCOeAMHEHHbIE K 3aTUThIM TOKOIIPOBOIAIINM YacTAM H(UIH)
3JIeMEeHTaM H(WIN) HEeH30JHUPOBAHHBIM TOKOIPOBOASAIINM AETalsAM, BHICTYIAIONIUM U3 KOMIIayH/a, He
SIBJISIFOTCSI UCKPOOE30IMIaCHBIMU, OHHU JIOJDKHBI UMETh B3PBIBO3ALIUTY APYTHX BHUIOB B COOTBETCTBUU C
I'OCT P 51330.0.

6.4.4.4 MuHuManbHas TOJIIMHA CJI0S KOMIAyHAa HaJ BBICTYNAIOMIMMU TOKOBEIYLIMMHU YacTSIMHU
3NeKTPOoOOOPYAOBaHMUS TOIDKHA COCTABIATH 1/2 paccTOsSHMS, MPUBEACHHOTO B IyHKTE 3 TaOMUIBI 4, HO
He MeHee | MM. YKa3aHHas TONIIMHA 3aJIMBKH HE TPeOyeTcs, €CIIM 3JIEMEHTH BHYTPEHHETO MOHTAXa
MOMEIIEHBl B 000JIOYKY M3 M30JSIIMOHHOTO MarepHhala, COOTBETCTBYIOIIEro MyHKTY 4 Tabmumpl 4, a
KOMITayH/l HAXONTCS B HEIIOCPEACTBEHHOM KOHTAKTE CO CTEHKaMHu 0007104KH (cM. pucyHOK I'.1).

6.4.4.5 DnexTpuyeckass MPOYHOCTb HM30JSLUUU T'€PMETU3UPOBAHHON KOMMAYHIOM 3JIEKTPHUUYECKOM
[N JOJDKHA COOTBETCTBOBATH TpeOoBaHMsIM 6.4.12.

6.4.4.6 TlloBpexxaeHue 3aJUTOTO WIM TEPMETHYHO  3aKpHITOTO  3JIEMEHTa, HaIpuMmep
MOJYTIPOBOTHIKA, KOTOPBIH BBINOJHEH B COOTBETCTBHM C 7.1, OJHAKO JUII KOTOPOTO HE W3BECTHHI
BHYTPEHHHE 3a30pbl U PACCTOSHUS dYepe3 3alUBKy, IOJDKHBI PAacCMATPUBATHCSH KaK EIMHUYHOE
YYUTBIBaEMOE TIOBPEXKICHHUE.

JlomoHUTEIbHBIE TPEOOBAHUS IPUBEICHBI B IPUIIOKEHNH | .

6.4.5 DnekTpuyeckuii 3a30p Yepe3 TBEPAbIH 3JIEKTPOU30ISLIUOHHBIA MaTepual

TBepablii  AMEKTPOM3OIALMOHHEI MaTepuas (TBephas H30JIMS) H3TOTaBIMBAIOT METOJIOM
IITaMIIOBKH WJIM OTJIMBKH B (hopMe, HO HE 3aJIUBKON. DJIEKTpUYECKasl MPOYHOCTH TBEPAOH N3OSN
JTOJDKHA COOTBETCTBOBATH 6.4.12, €CITU 3IEKTPHUUYESCKUH 3230 YIOBICTBOPSIET TPEOOBAHUAM TaOIHUIIHI 4.

IIpumeuanus

1 Ecnu w30Isilysi M3rOTOBJIEHA M3 ABYX WJIM 0OJiee 4acTedl SJIEKTPOM30JILMOHHOIO MaTepHana, KOTOpbIe
HaJAC)KHO COCAMHEHBI MEXKIY COGOﬁ, TO TaKyr0 KOMIIO3UTHYIO U30JIALIHUIO MOXKHO pacCMaTpUBaTh KaK TBEPAYIO.

2 B HacTOsIIEM CTaHOapTe TBEepAas H3OJSMUS - STO HM3OJALMUSA 3aBOACKOTO H3TOTOBJICHHS, HAIpHMEp
ImI1aCThuHa, HW3IrOTOBJICHHasA M3 INIACTUYCCKUX MACC WM CIOHUCTBIX IINIACTHUKOB, H3O0JIAIIMOHHBIC pr6KI/I nimn
H30JIA0UA Ha IpOoBOAaX.

3 Jlak u moro0HbBIE MOKPBITHS HE CYUTAIOT TBEPIOH U3OJIIIUCH.

6.4.6 CioxHble pa3neneHus

6.4.6.1 Ilpy KOMOWHHPOBAHHBIX AJIEKTPUYECKHX 3a30pax, HANpUMep II0 BO3MyXy H dYepes
M30JIALHMI0, HX CyMMAapHOE 3Ha4yeHHEe JOJDKHO OBITh OIpPEeleHO Ha OCHOBE BCEX COOTBETCTBYIOIIMX
pa3zmeneHuit B ogHOM rpade Tabmunsl 4 cornacHo B.4.1.3. Hanpumep, mpu 60 B:

- 3a30p (IYHKT 2) = 6 X pa3feneHue yepe3 TBEpAYIO H30IHI0 (TIYHKT 4);

- 3a30p (IyHKT 2) = 3 X pa3zesieHne yepe3 KomnayHa (IyHKT 3);



- DKBUBAJICHTHBIA 3a30p = (akTudeckuii 3a30p + (3 X moOoe MOMOTHUTENBHOE pa3/ielicHHe depe3
KOMIIayH 1) + (6 X 1f060e JOTIONHATENBHOE Pa3jeieHAE Yepe3 TBEPAYIO U30ISIIHIO).

6.4.6.2 DneKTpUUYECKUH 3a30p CUMTAIOT HE TOBPEKAAEMBIM, €CIIH OH HE HIDKE YKa3aHHOTO B
Tabnuue 4.

6.4.6.3 JIto00i1 3rIeKTpUYCCKU 3a30p, COCTABJIAIONIMA MeHee 1/3 OT maHHBIX TaOmuIbl 4, mpu
pacyere SKBHUBAJICHTHOT'O 3a30pa HE YYUTHIBAIOT.

6.4.7 ITyTu yTeuku 1o MOBEPXHOCTH AIICKTPOU3OJIILIMOHHOTI0 MaTepHana

6.4.7.1 IlyTh yTeuku MO MOBEPXHOCTH JIEKTPOU3OISILIMOHHOTO MaTepHaja ONpeNeNaoT UCXOAs U3
3HA4YeHHUH, NPUBEJICHHBIX B MyHKTe 5 Tabmuusl 4. CUT 21eKTpoHu30IsIMOHHOTO MaTepuana JOJDKEeH
COOTBETCTBOBATh 3HAUCHMSIM, YKa3aHHBIM B MyHKTE 7 TaOnuisl 4. MeTox M3MEpeHNst WM OLICHKH ITyTH
YTEUKH MO OBEPXHOCTH MIEKTPON3OSIINOHHOTO MaTepHaia JOJDKEH COOTBETCTBOBATH MPUBEICHHOMY
Ha pUCYHKE 4.

6.4.7.2 DneKTpON3OISIIMOHHBIE AETANH, COCIWHCHHBIE IOCPEICTBOM KIEs, [ODKHBI HMETh
M30JIMPYIOIIHE CBOHCTBA, SKBUBAJICHTHBIE CBOMCTBAM CMEKHOTO MaTepuana.

6.4.7.3 Ilyte yTeukn MOXeT OOpa30BBIBATHECSA M3 CIIOKEHHS O00Jiee KOPOTKHX pPAaCCTOSHHIA,
HarpuMmep, Korja IyTH yTEUKH HPEepBIBAIOTCS TOKONPOBOISLIMMY JeTalsiMU. [Ipu 3TOM paccTosiHus,
COCTaBJIAIONIME MeHee 1/3 OT COOTBETCTBYIOIIMX 3HAYCHWH, YKa3aHHBIX B IyHKTe 5 Tabnuupl 4, He
YUHUTBHIBAIOT NPH MOBpPEXACHUX. [[is Hanpspkenuit cB. 1575 B (aMmimutyiHOe 3HaYeHUE) HEOOXOANMO
HCIIOJIb30BaTh M30JSILMOHHYIO WM 33a3€MJIEHHYIO METATMYECKYIO MEPEropoiKy, yIOBICTBOPSIONIYIO
TpeboBanusM 6.4.1.

6.4.8 [TyTH yTeuku 1Mo MOBEPXHOCTH, TIOKPHITOH 3JIEKTPOU30IALUOHHBIM MaTepUaioM

6.4.8.1 Jlng repmeTH3anny MpOMEXYTKOB MEKAY IMPOBOJHUKAMH M CaMHX IPOBOJHHUKOB, C IEIBIO
3aMTBl MX OT BJIard W IMBUIM, JOJDKHBI HCIOJIB30BATBCS AATE3MOHHBIE M BIArOCTOMKHE
3JIEKTPON3O0JISIIIMOHHBIE COCTABHI TTOKPHITHH. [IOKpBITHE TOIDKHO OBITH JOCTATOYHO IPOYHBIM M MMETh
XOpOIINE AATC3MOHHBIC CBOICTBA K TOKONPOBOASAIIMM JACTATSIM W H30JALHOHHBIM MaTepHaliaM.
[ToxpsITHE, HAaHOCHMOE pacIlbUICHHEM, HOJDKHO UMETh JBa ciiof. TpadapeTHyl0 MacKy HE CUHTAIOT
TaKUM TOKPBITUEM, HO MOTYT PacCMaTpUBaThb KaK OJUH M3 CIIOEB IOKPBITHS, €CIIU JPYrod Cioi
HAHOCST PacHbUICEHHEM, a Macka He MOBpEeXJIaeTcsa B mpolecce maiku. [Ipu mcrnosb30BaHUM APYTHUX
METOJIOB MOKHO HAHOCHUTHh TOJIBKO OJWH CJIOW MOKPBITHS, HAIpUMep HOTPY)KEHHEM, BaKyyMHON
IIPOIUTKOM.

6.4.8.2 Meton, UCIOJIB30BAaHHBIN A HaHECEHMs IMOKPBHITHS Ha IUIATy, JNOJDKEH OBITh yKa3zaH B
cepTH(UKAIMOHHON AOKyMEHTallMu. Ecin HeW301MpOBaHHBIE TOKOMPOBOJSIIME JIETAIH, HalpuMep
COEIMHEHUS W BBIBOJBI 3JIEMEHTOB BHYTPCHHETO MOHTaXa, HE BBICTYNAIOT M3 HOKPBITUS, TO JUIMHY
IyTH YTEYKH BBIOMPAIOT MCXOMAS W3 3HAYCHUH, MPHUBEICHHBIX B ITyHKTE 6 TaOmumel 4. DTO JOHKHO
OBITh YKa3aHO B JOKyMEHTAIIMX W TIOATBEPXKJICHO IIPU NIPOBEPKE.

6.4.8.3 Ecim Hen3omMpoBaHHBIE NPOBOAHMUKH MM TOKONPOBOASAIIME MAETaldl BBICTYNAIOT U3
nokpeitusi, CUT, ykazaHHBIH B yHKTE 7 TaOIHIEI 4, pacIipOCTPAHSIOT Ha M30JIALHUIO U TOKPHITHE.

IMpumeuanue - IloHATHE NMyTH YTEYKH IOJ IOKPHITHEM OBLIO pa3paboTaHO Al IUIOCKHX ITOBEPXHOCTEH,
HanmpuMep XKECTKUX MNEYATHBIX ILIAT. CyHIeCTBeHHLIe OTKJIOHCHHUA OT HepBOHa‘IaﬂLHOﬁ CTPYKTYPbI Tpe6y10T
CIIELMAIIBHOTO PACCMOTPEHHSL.

6.4.9 TpeOoBaHMs K MOHTAXY MEYATHBIX TUIAT

6.4.9.1 Kpenaenus onemeHmo8 6HYMPEHHe20 MOHMANCA HA NeYamHou niame OOJJICHbI
BbINOIHAMbCSL CROCODAMU, UCKTTIOUAIOWUMU 803MONCHOCHD YMEHbUICHUSL DIIeKMPULECKUX 3d30P08 UIU
3AMBIKAHULL MENHCOY DNEMEHMAMU U 00eCneuusanwumu 00J208e4HOCIb 8 VCI08USIX IKCHLYAMAayuu,
Hanpumep naukou Ui c8apKou.

6.4.9.2 IleuaTHas mIaTa C HMCKPOOE30MACHBIMH LEMSAMH JOJDKHBI OTBEYATh CIICAYIOIINM
TpeOoBaHUsAM (CM. PUCYHOK 5):

a) eclii Ha TIeYaTHYIO TUIaTy HaHECEHO MOKPBITHE B COOTBETCTBUU ¢ 6.4.8, TpeboBanus 6.4.3 u 6.4.7
JIOJDKHBI ITPUMEHSITHCS TOJBKO K HEH30JMPOBAHHBIM TOKOMPOBOISIIHM YacTsM, KOTOPBIC BHICTYMAIOT
W3 TOKPBITHUS, BKIIIOYAs, HAIPHUMED,

- IEYaTHBIC TIPOBOTHUKH;

- cBOOOIHYIO MMOBEPXHOCTH TICUATHOH ITATHI, KOTOPAs IIOKPHITA TOJIBKO C OJHOM CTOPOHBI,

- HEU30JIUPOBAHHBIC YaCTH JIEMEHTOB;

0) TpeboBaHus 6.4.8 MOJKHBI PACHPOCTPAHATHCS HA SJCKTPUYCCKHE LENH MM YacTH Iemei, a
TaKXKe Ha 3JICMEHTHl BHYTPEHHETO MOHTa)a, CCIU IOKPHITHE 3aKPBIBAET TOKOIPOBOJSIINE BBIBOJEI
AJIEMEHTOB, MeCTa MAfKK 1 MPOBOASIINE YACTH JHOOBIX DIEMEHTOB.

6.4.9.3 [leyamuvie nNpPoBOOHUKU UCKPOOE3ONACHLIX U DIIEKMPUUECKU CBA3AHHbIX C  HUMU
UCKPOONACHBIX Yenell 00NHCHbL Oblb 0MOeleHbl OM NeYamubiXx NPOBOOHUKO8 CUTIOBbIX GHEUHUX Yyenell
NeYAmHbIM IKPAHOM WUPUHOU He Menee 1,5 mm. DKkpan 00adcen COeOuHAmMbCs aubo ¢ oowum



nPOBOOOM INEKMPUUECKOU CUCEMbL, TUDO 3A3eMAAMbCA.

6.4.9.4 Ilymu ymeuku u 21eKmpudeckue 3a30pbl Mexicoy UCKPOOe30NaACHbIMU, CE8A3AHHbIMU C HUMU
UCKPOORACHBIMU YEeNAMU U IKPAHOM OO0JIHCHbL YOO081emBOpams mpebosanuam mabauysl 4, a medxncoy
IKPAHOM U CUNOBLIMU BHEUWIHUMU YeNnAMU - MPeDOBAHUAM HOPMATUBHOU OOKYMEHMAYUU Ha neyamnble
naamul.  DNeKMpuyecKkas NPOYHOCMb USONAYUU MeHCOYy IKPAHOM U CUNOB0U Yenvio OO0NHCHA
yoosnemeopsms mpeboganusim 6.4.12.

6.4.10 Paznenenue 3a3eMICHHBIMHU SKpaHaAMHU

[Ipn wucronp30BaHMM 3a3€MJICHHOTO METAaJUIMYECKOT0 SKpaHa MEXIY HCKpOOEe30IacHBIMH U
WCKPOOIIaCHBIMU DJIEKTPHYECKUMH LEMSIMA 3KpaH U JI000€ COEJUHEHHE C HHUM JIOJDKHBI OBITH
paccunTaHbl Ha MAaKCHMAaJbHBIH JUIMTEIbHBIH TOK, KOTOPBIH MOXXET MPOTEKaTb B COOTBETCTBHHU C
paszzenom 5. CoenHEHNE, BBIMOIHEHHOE C IIOMOINBIO pa3beMa WM 3aKHUMa, JOIDKHO YIOBIETBOPSTH
TpeOoBaHUAM 6.0.

6.4.11 BHyTpeHHs MPOBOAKA M MOHTAX

6.4.11.1 M3onamus, 3a NCKIIOYCHUEM JIaKa U MOJOOHBIX TOKPBITHHA ISl IPOBOIHUKOB BHYTPEHHEH
MIPOBOJIKH, TOJDKHA paCCMaTPUBATHCS KaK TBepIas m30imus (cM. 6.4.5).

6.4.11.2 Paznenenue Mexay MPOBOAHUKAMH JI0JDKHO ONPEAEIATHCS CYMMOI paauaibHON TOJIIUHEBI
TBEPAOH M30JIMK Ha MPOBO/IAX, MPOJIOKEHHBIX B BUJIE OTAEIBHBIX IPOBOJOB WIN C(HOPMUPOBAHHBIX
B TPYIIITy IPOBOIOB (3KI'yThI) MJIH B Kabele.

6.4.11.3 PaccTossHUS MEXAy MOPOBOJAMU HCKPOOE30MACHOW M HCKPOOMACHOH IIemell IOKHO
COOTBETCTBOBATh 3HAUYEHHSIM, YKa3aHHBIM B IyHKTe 4 TaOmuubl 4, ¢ yderoM TpeboBaHuil 6.4.6, 3a
UCKITIOUYEHHEM CIIEYIOIIUX CIIy4acs:

- IPOBO/Ia HCKPOOE30MIACHOH MIT HCKPOOTIACHOH LIETIN 3aKJIIOYEHBI B 3a36MJICHHBIN 3KPaH;

- W30JIALMS KU MCKpoOE30IacHbIX Lienel ypoBHeii ia, ib, iC cmocoOHa BbIIepKaTh HCIBITATEIBHOS
HanpspkeHue (3pdexturoe) 2000 B mepemMeHHOTO TOKA.

HpI/IMC‘IaHI/Ie - OI[HI/IM n3 MCTOO0B obecreueHus HU30JIA11HU, CII0COOHOM BBIZICPKATHL TAKOC€ HCHBITATCIIBHOC
Hanpsi’KEHUE, ABISICTCS UCIIOJIb30BAHUE I[OHOHHPITGJTBHOﬁ I/ISOJTSIHI/IOHHOﬁ pr6KI/I

6.4.11.4 [{na nagecHo2o MOHmMAdca 6Hympu 31eKmpoobopy0osans ¢ UCKPOOE30NaACHbIMU YenaMu
QONIICHDL NPUMEHAMbBCA UZ0TUPOBAHHDBIE MEOHbIE 0OHONCUTbHBLE NPO6oda cevenuem He menee 0,03 mm?.
IIpumenenue MHO20IHCUNLHBIX NPOBOOOE OONYCMUMO, €CU NPOMEKAIOWUL N0 NPOBOOHUKY MOK He
npegviuiaem HOMUHAILHO20 3HAYEHUS, YKA3AHHO20 U320MOGUmMenemM npogood. dmo mpebosanue He
PACNpOCMpaHAemcs: Ha MOHMANCHbIE NPOBOOA UCKPODE30NACHbIX Yenell, PACNONIONCEHHBIX GHYMPU
9NeKMpoobOPYO0sanUs, CHADICEHHO20 63pbleozawumon opyeux eudoe no I'OCT P 51330.0, unu
971eKmpoobopy006anus, YCMaHOEIEHHO20 HE 63DbIGOONACHOU 30HbL.

6.4.11.5 Coedunenus snemenmos uCKpoOe30nacHoll yenu eHympu 31eKmpoooopy008aHus O0IAHCHYI
BbINOJIHAMbCA Cnocobamu, obecneyusarowumu 00J1206€4HOCHb 8 YCI08UAX IKCHIYAmMayuu, Hanpumep
naukou uau ceapkou. Kpennenue snemenmog OONJHCHO UCKIIOUAMb GO3MOJICHOCHL YMEHbUIEHUS
INEKMPUYECKUX 3A30P08 UNU 3AMBIKAHUSL MENCOY HUMU.

6.4.11.6 Pe3bb08ble coeoureHUs: 2NeMeHMO8 3eKmpoo60opy008anust 00INCHbL OblMb NPeOOXPAHEHbl
OMm CamooOmEUHUUBAHU.

6.4.11.7 Mecma ceapku u naiuku 6HYMpU 1eKMpoodOpy00sanus OOMHCHbL NOKPbIBAMbCS
UBONAYUOHHBIM JIAKOM.

6.4.12 VicribITaHus Ha DJIEKTPUYCCKYIO IIPOYHOCTh

6.4.12.1 M3omauus MeXIy HMCKPOOE30MacHOM HEMbI0 M KOPIYCOM MM 3a3eMJICHHBIMHM YacTSIMHU
ANIEKTPOOOOPYIOBAaHUS  JIOJDKHA — BBLACPXKMBATh  HMCIBITATENIbHOE —HampspkeHue  (3dekTuBHOE)
MEePEeMEHHOr0 TOKa, PaBHOE YJBOSHHOMY HOMHUHAIBHOMY HAIPSDKEHHIO HCKPOOE30MacHOM 1IeTd, HO He
menee 500 B.

6.4.12.2 Tok BO BpeMsi HCIIBITAHKS HE TOJDKEH MPEBBINIATH 3HaUeHUsI 5 MA (3 dhexTuBHOE).

6.4.12.3 U3onsuust Mexay:

a) UICKpOOE30IacHO N HCKPOOIIACHOH LIENbIO,

0) UCKpPObEe30nacHOll U CUNOBOT BHEUIHEU Yenblo ¢ HOMUHATbHBIM Hanpsiceruem 0o 250 B,

8) UCKPOONACHOU YENblo, 2AbEAHUYECKU CEA3AHHOU C UCKPOOE30NACHOU, U CULOBOU BHEWHEN YENblo
¢ HOMUHAILHBIM Hanpsiceruem 00 250 B,

JIOJDKHA BBIIEPKMBATh HCTIBITATEIbHOE HarpshkeHHe (3((GEKTHBHOE) NEepeMEHHOro TOKa, paBHOE
(2U+1000) B, mo He menee 1500 B, rme U - cymma [eHCTBYIOIIMX 3HAYCHHI HAMPSIKECHUN
COOTBETCTBYIOIINX DJIEKTPUIECKUX IICTICH.

6.4.12.4 UHckpoOe3omacHble IIeMH, OJJIEKTPUYECKH HE CBS3aHHBIE MEXIy COO0OM, JOJHKHBI
BBIIICP)KUABATH HCIBITATENbHOE HampsukeHHe (3Q(EeKTUBHOE) MepeMeHHOTo Toka, paBHoe (2U+1000),
Ho He MeHee 500 B, rie U - cymma gefcTBYIONNX 3HAUYCHUH HAPSHKEHUH HCKPOOE30IMacHBIX MeneH.

6.4.12.5 Hzonayus mexncoy:



a) UCKkpobe30nacHoll U CUIOB0U BHew el Yenbio ¢ HOMUHATLHBIM Hanpsicenuem ca. 250 B,

0) UCKPOONACHOM, 2a1b8AHUYECKU CBA3AHHOU C UCKPODE30NACHOU, U CUN0B0U BHeUiHell Yenvio C
HOMUHANbHBIM. HanpsxceHuem c8. 250 B, 00ndicHa 8bloepicusams UCHbIMAMENbHOe HANPAXCEeHUe
(3¢ppexmusnoe) nepemennoco moka, paswoe (2U + 1000) B, no ne menee 2000 B, 2de U -
oeticmgyiowee 3Havenue HanpsiceHus. CUN0B0U Yenu.

6.4.12.6 MeToauka UCIIBITAHUHN JOJKHA COOTBETCTBOBATE 10.6.

6.4.13 Pene

6.4.13.1 KoHrakTbl peine, mNpeJHAa3HAUYEHHbIE JUIS KOMMYTallMd B HCKPOOE3ONMacHbIX W
MCKPOOIIACHBIX LEMsX, JOJDKHBI OBITH pa3eseHbl M30JIMPYIOMEH WM 3a3eMJICHHOW MeTaJUIn4ecKon
MIEPErOpOIKOH, BEITIOIHEHHOH B COOTBETCTBUH ¢ 6.4.1, B JonoHeHNE K Tadiuie 4.

6.4.13.2 B HOpMaNbHOM PEXHME HOMHUHAIBHBIC 3HAYCHHS TOKA U HAaNpsDKEHUS Ha KOHTaKTax pele,
00MOTKa KOTOpPOH BKJIIOUEHAa B HCKPOOE30MACHYIO IIeNb, HE JOJDKHBI IPEBHIATh YKa3aHHBIX
W3TOTOBHTENIEM, a KOHTAaKTHl peje He IODKHBI KOMMYTHPOBAaTh Ha OTKIIOYeHHWE Oojee 5 A
s¢p¢pextuBHOrO ToKa mWiam 250 B addextuBHOr0 Hampsikenus, win 100 B A mommuoctu. Ecmu
3HAYeHUs, KOMMYTUpyeMble KOHTakTamu, He mpesblmatoT 10 A wiu 500 B-A, paccrosnus myrteit
YTEUKH U IEKTPHUECKIX 3a30pOB U3 TaOIHIEI 4 TOIHKHBI OBITH YABOCHEI.

6.4.13.3 Ilpu Gonee BBICOKHMX 3HAYCHUSX TOKA M HAINPSDKEHUS] HCKPOOE30MacHbIE U UCKPOOIACHBIE
LEend MOTYT OBITh IOJIKJIIOYEHBI K OJHOMY pelie, KOHTaKThl KOTOPOIO pa3JielieHbl 3a3eMJICHHON
METAJUINYECKO MM H3OJIAIMOHHON Neperopoikoid B cooTBETCTBUU ¢ 6.4.1. PasMepsl meperopoaxu
JOJDKHBl YYMTHIBaTh HOHHU3ALMIO NpU padoTe pelie; B TaKUX CIy4asX JUIMHA IIyTH YTEYKH U
AIIEKTPUYECKHE 3a30PbI JOJKHBI OBITH 0OJIbIIIE TPUBEICHHBIX B Ta0IHLE 4.

6.4.13.4 Tpebosanuss x nymsam ymeuku U OIJIeKMPUUECKUM 3A30pAM BHYMpPU 000I0YKU
2epMemu3UpyemMblX pejie He pecidMeHmMUupyIOmcs.

6.5 3amuTa oT NepeMeHbl MOJISIPHOCTH

B wuckpobe3omacHOM 31eKTpo0oOOpyIOBaHNN MOJDKHA OBITH OOecredeHa 3aIlluTa OT H3MEHEHHS
MOJPHOCTH. J1JIs1 3TOH e TOMYyCKAeTCs UCTIONBE30BaHIE OTHOTO JAHO/A.

6.6 3azemuisiloLIMe NPOBOAHUKH, Pa3beMbl M 32:KMMbI

6.6.1 B ciydasx, xorga 3a3eMJICHHE HEOOXOAMMO it OOCCIeYeHHS BHIA B3PHIBO3AIINTEL,
HarpuMmep 000JI0YEK, MPOBOAOB, METALTMYECKUX IKPAHOB, IPOBOAHUKOB MEYATHBIX ILIAT, KOHTAKTOB
IITETICENIbHBIX COeNUHUTENCH U GaphepoB 0E30MaCHOCTH Ha JUOJaX, IUIOIIAAb HOIEPEYHOTo CeueHUs
MPOBOJIOB, COEJMHHUTENBHBIX YCTPOHCTB M 3a)KMMOB, UCIIOJb3YEMbIX JJIS 3TOH LEeNH, JO0JKHA OBITh
paccunTaHa Ha JUIMTENIbHOE BO3JECHCTBIE MAaKCUMAJIBHO BO3MOXKHOTO TOKA 10 YCIOBHUSIM, YKa3aHHBIM B
paznene 5. DeMeHTHI IOJDKHBI TAaKXKE OTBeYaTh TPeOOBaHMSIM pasjiena 7.

6.6.2 Ecin pa3beM COIEpKUT 3a3eMIICHHBIC IIETTH M BUI B3PBIBO3AIIUTEI 3aBUCUT OT 3a3eMJICHHUS
[EeNH, pa3beM [OJDKEH BKIIOYATh HE MEHEE TpeX HE3aBUCHMBIX 3a3eMIIIIONINX IPOBOIHHUKOB JIJIS
UCKpOOE30IacHbIX IIeNeil ypOBHS id W HE MeHee JBYX 3a3eMIBIIOIIMX MPOBOJHHUKOB LIS
UCKpOoOe30macHbIX 1enei ypoBHei ib u ic (cM. pucyHok 2). 3a3eMIIsoIIUe MPOBOIHUKH JIOJKHBI OBITh
COCIMHEHBI TapalulelbHO. Ecii pa3beM MOKeT OBITh OTCOSAWHEH IOJ VYIJIOM, JOJDKHBI OBITh
MPEIYCMOTPEHBI MEpHI, HCKIIOYAIONINE pa3pblB IEMH 3a3eMJICHHUS paHee OTKIIOYCHHUS OCTAIBHBIX
nenei.

6.6.3 3akuMbl JOJDKHBI OBITH 3alIMIIEHB OT CAMOOTBHHYMBAHUS, W HX KOHCTPYKIIUS OJDKHA
HCKIIOYaTh CMEIIEHHE IOJKII0YaeMbIX TPOBOJHUKOB. Hamnmexamuii KOHTAaKT MJODKEH OBITh
obecrieueH 0e3 pa3pylIeHUs MPOBOJAHUKOB, B TOM YHCIIE M JUII MHOTOXXHJIBHOTO IpoBoaa. KoHTakT B
3a)KMMax He JIOJDKEH HapyIIaThCsl NPH M3MEHEHUsIX TeMIIepaTypbl B HOPMaJbHBIX YCIOBHUSX PabOTBHI.
3aKUMBI, IpeJHa3HAYCHHBIE IS TTOICOCTUHEHNSI MHOTOKMIIBHBIX TIPOBOAHUKOB, JOJDKHBI COJEPIKATh
YOPYTHH TPOMEKYTOUHBIH AJIEMEHT, HCKIOYAIONINA TOBPESKACHUS IPOBOMHUKOB. 3aXKUMBI IS
IPOBOJHUKOB CeYeHHeM MeHee 4 MM’ JIOIKHbI ObIThH PACCUMTAHbl HA MOAKIIOYEHHE IIPOBOJHUKOB C
MEHBIICH IUIOMAIbI0 CCYCHUS.

6.6.4 Henonyctumo creayrouiee:

a) ACTOJIB30BaTh 3KUMBI C OCTPBIMH KPOMKAMH, KOTOPBIE MOT'YT ITOBPEIUTH MPOBOJHUK;

0) uCHONB30BaTh 3aKUMBI, KOTOPBIC IPH HOPMAIFHOM 3aTATHBAaHUM MOTYT BpAIlaThCs,
CKPY4HMBATHCS WM Je(pOPMHUPOBATHCS;

B) MCIIOJIB30BATh U3OJISAIOHHBIC MaTepUAIIBL, TIEPEIAIOIINe KOHTAKTHOE JAaBIICHHE.
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eMUHMTENbHBIX JJIEMEHTA eIUHMTENLHBIX 3/IEMEHTA

PI/IcyHOK 2. HpI/IMepLI ABTOHOMHBIX U HCABTOHOMHBIX COCIMHUTCIIbHBIX 3JICMCHTOB

6.7 I'epMeTu3anus, cnojab3yeMasi VIl NPeI0TBPAILleHUs] I0CTYIa B3PLIBOONACHOM cMecH

6.7.1 KommnayHn, mnpuMmeHseMbld A TPeJOTBpAIICHHUS JOCTyHa B3pPHIBOOMACHOM CMECH K
3JIEMEHTaM HMCKPOOE30MaCHBIX IIEMCH, HampuMep K IPSAOXPAHUTEIAM, MbE303JICKTPUUCCKUM
YCTpOHCTBAM C WX OrPAaHUYUTENHLHBIMH JJIEMEHTAMH U HAKOMHUTEIbHBIM YCTPOHCTBAM C HX
OTPAaHUYUTEIFHBIMHU JIEMEHTAMH, TOJDKCH OTBEYaTh TpeOoBaHmsIM 6.4.4.

6.7.2 Eciu TOKpHITHE KOMIIQyHIOM HCIOJIB3YIOT JUIi YMEHBLIEHUS BOCIUIAMEHSIOLIEH
CHOCOOHOCTH HATPETHIX JJIEMEHTOB, HANpPHMEp IHOIOB W PE3UCTOPOB, OOBEM H TOJNIIMHA CIIOS
3aJJMBOYHOTO KOMIMAayHIa IOJDKHBI BEIOMPATHCS W3 YCIOBHA, YTOOBI MaKCHMalbHas TeMIepaTypa Ha
MOBEPXHOCTH KOMIIAyHAAa C YYEeTOM TEMIIepaTypsl OKpYyKalomeld cpeabl He IpeBBIIIaia
TEMIIepaTypHOTO Kilacca 3JeKTPOOOOPYIOBaHHS.
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1 - maccwy; 2 - Harpy3ka; 3 - HCKpoomacHas 1enb, 3ananHas Um; 4 - 9acTb nckpoOe3onacHou e,
He SIBJIIFONIAsICS] HCKPOOE30MacHo; 5 - mcKkpoOe3omacHas 1eTb;
* - paccTOSIHHS pa3JIeNICHUs], B OTHOIICHUU KOTOPHIX MPUMEHsETCS Tadnuia 4

Pucynok 3. Pazgenenue 3neKkTponpoBOAsSIINX AeTanen
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- IEHTpaAJIbHAs METAJJIMYEeCKas YacTh, HE MOJKITIOUEHa K NCTOYHUKY HAIIPSDKEHUS; 3 - He IPUKIICCHHAS
MIEPETOPOIKA; BBICOTA PA3JIENIUTENBHOTO yriTyOsueHus 6ombiie D

Pucynok 4. OnpenieneHre MyTH YTEUKH (B BO3IyXe)
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a) IInaTa ¢ yacTHYHBIM MOKPBITUEM
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BrIBobI pe3ncTopa He IepMETH3MPOBAHBI B IMpeJeiiax MOKPBITHS, MOITOMY JUIS BCEX Pa3MEpOB,
OTMEYCHHBIX 3HAKOM *, IpIMEHUMBI TpeboBanus 6.4.3 u 6.4.7
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¢) [Inara c naiikoit 0Ope3aHHBIX WK IOJOTHYTHIX BHIBOJOB PE3UCTOPOB
Pucynox 5. JIniHa My TH yTEUYKH U 3a30Pbl Ha EYaTHBIX IUTaTax
ITpumeuanue - TommuuHa NOKPBITHS JaHa HE B MaclTaoe.
7 TpeGoBaHuUsl K 3JIeMEeHTaM, OT KOTOPbIX 3aBUCHT MCKP00€e30MaCHOCTh

7.1 Harpy3ka HCKPO3alllUTHBIX 3J1eMEHTOB

7.1.1 Kax B HOpMaNbHBIX, TaK U B aBapUHHBIX PeKUMax paboThl, yKa3aHHBIX B pa3zene S5, mo0ble
AJIEMEHTBI, OT KOTOPBIX 3aBUCHUT BUJI B3PBIBO3ALINTHI, KPOME TAKMX YCTPOWCTB, KaK TPaHCHOPMATOPBI,
MIPEIOXPaHUTENH, TEPMOTIPEIOXPAHUTEIH, Pelle U BBIKIIOUATENH, JOJDKHBI OBITh HArpy)KEeHBI He OoJiee
4eM Ha 2/3 om HOMUHATbHBIX 3HAYeHUll MOKA, HANPAXCEHUA U MOWHOCY, C YIETOM YCIOBHS MOHTAXa
u pabodero guama3oHa TeMIepaTyp. OTH HOMHHAJIbHBIE 3HAYCHUS JOJDKHBI OBITh YKa3aHBI
W3TOTOBHTEINIEM DJIEMEHTOB.

IMpumeuanune - TpaHchopMaTopsl, MPETOXPAHUTEIIH, TEPMOIPETOXPAHUTENH, PEle U BBIKIIOYATEIH JTOJDKHBI
paboTaTh MpyU HOMHHAIBLHOI Harpy3ke, o0ecrednBaronieil HX HopMajibHOE ()YHKIHOHUPOBAHHUE.

7.1.2 OueHky napamMeTpoB 3JIEMEHTOB HEOOXOJUMO MPOBOIWTH C YYETOM HX JOMYCTHMBIX
OTKJIOHEHUH OT HOMHHAIBHBIX 3HaUCHMH, yKa3aHHBIX M3roToBHTeseM. Hampumep, ctaOwmimTpoH, s
KOTOPOT0 M3roToBUTENb ykasan mapameTpsl 10 B + 10% npu 40 °C, nomkeH paccMaTpHBaThCs Kak
ycTpoiicTBO Ha HanpsbkeHue 1 1B npu remneparype He 6osiee 40 °C.

7.1.3 Ilpu oueHKe apaMeTpoB 3JIEMEHTOB HEOOXOIMMO YUUTHIBATH BIHMSHUE YCIOBHH MOHTaXKa W
KoJie0aHNi TeMIlepaTyphl OKpY)KaloIIei Cpeabl, yKa3aHHBIX M3TOTOBUTENEM 3JIEKTPOoOOOpYyAOBaHUS, a
TaKXKe BO3MOJKHBIE IIPH STOM OTKJIOHEHMs IapaMeTpoB yieMeHToB. Hampumep, 1uid mosynpoBoaHUKa
paccenBaemMas MOITHOCTh HE JOJDKHA MPEBBIMNATh 2/3 3HAYCHHS MOIIHOCTH, KOTOpas OIpenenseT
MaKCHUMAaJIbHO JIOIYCTHMYIO TEMIepaTypy Mepexoia B JaHHBIX YCIOBHIX MOHTaXa.

7.2 BHyTpeHHHE COeIMHUTEIbHbIE YCTPOiiCTBa, pa3beMbl IUIAT U 3J1€MEHTOB

7.2.1 CoemuHWTENN HOJDKHBI OBITH CKOHCTPYHPOBAaHBI TaKkUM O0pa3oM, YTOOBI HCKIIOYaiIach
BO3MOYKHOCTh MIX HETIPABMIJIBHOTO COSIWHEHUS WM B3aNMO3aMEHIEMOCTH C IPYTUMH COSIHHUTESIMH,
YCTAaHOBIEHHBIMU B JJIEKTPOOOOPYAOBaHWHU, JUOO HISHTUPUIMPOBAHBI TaKUM O0pa3oM, YTOOBI



HETIPaBIJIFHOE COCIMHEHHE CTAJI0 OYEBHUAHBIM. ECIH BUA B3PBHIBO3AIIUTHI 3aBHCUT OT COCAMHEHHS, TO
BBICOKOE TIEPEXOJHOE COMPOTHBICHHE WM OOpHIB I B COEAWHUTENE B COOTBETCTBUH C
TpeOOBaHUSAMH pa3zieia 5 JOKHBI CUUTATHCS YINTHIBAEMBIM MTOBPEKICHAEM.

7.2.2 CoenHUTENb, Y€pe3 KOTOPbIA MPOXOAMT IIEIh 3a3EMIICHHUS, IOJDKEH OBITh CKOHCTPYHPOBAH B
COOTBETCTBHH C 6.6, ecIM BUJI B3PbIBO3AIUTHI 3aBUCUT OT COIPOTHBIICHUS LIETIH 3a3€MJICHUSI.

7.2.3 B coedunumensx, He cCOOepiuCAUx CUTOBbIX Yenell, OONYCKAemcs npeoycCMampueams
3a3eMAeHHble WMUGmMol U 2He30a 0 pa30eleHus MOK0GeOYWuUx Yacmell, K KOMOPbIM NOOKIIOYEHbI
uckpobezonacuvie U UCKpOONACHvle Yenu, a makdice UCKpoOe30onacHvie yenu, He CEA3aHHble MeNCOY
cobou. [lymu ymeuku u snekmpuieckue 3a30pbl MeHCOy 3a3eMIEHHLIMU U MOKOBEOYWUMU HACTHAMU
pasvema, K KOMOpulM HOOKIIOUEHbl UCKPOONACHblEe Yenu, 8 9MOM Cayudae He pe2idMeHmUpYIomcs,
MedAHCOY OCMATbHIMU YENAMU OHU OOJIHCHBI YO08IeMBEOPAmMb Mpedosanuam mabauysl 4.

7.3 IIpenoxpaHuTean

7.3.1 Jnsg 3amuTHl 3JIEMEHTOB OT IMEPerpy30K MOTYT HCIOJIB30BATECS MPEHOXPAHUTEIH U
MpeIOXpaHUTENbHBIE YCTPONUCTBA, MIPH STOM CIIEAYeT HCXOMUTh W3 TOTO, YTO 3HAYCHHE ITUTEIHHO
MPOTEKAOIIETO Yepe3 MpeOXPaHnTeNb ToKa cocTaBisieT 1,7 1.

7.3.2 BpeMms-TOKOBBIE XapaKTEPUCTHKH IIPEJOXpPaHUTENICH W IPEeAOXPaHUTENBHBIX YCTPOMCTB
JOJDKHBI TapaHTUPOBaTh, YTO MOIIHOCTb, pacceMBaeMas Ha HETOBPEXKIAEMBIX JJIEMEHTax, He
npeBblIaeT 2/3 MakCHUMalbHO JONMYCTHMBIX 3HAYSHUH Ui 3aJaHHOW TEMIIEpaTyphl OKpYXKaromlien
cpezbl B HOpMAJIbHOM U aBapUITHOM pexkuMax paboThl 3J1eKTPooOOpyJOBaHHSI.

IIpumedanne - Eciam wu3rotoBuTedeM HE YKa3aHBl BPEMSI-TOKOBBIE XapaKTEPUCTHKU MPEIOXPAHUTEN,
HEOOXOJMMO TMPOBECTH THUIIOBBIC HCHBITAaHUS B cooTBeTcTBUU ¢ 10.12 He menee yem Ha 10 oOpasmax. OTo
WCTIBITAaHNE IOKA3bIBaeT CHOCOOHOCTH 3AIIMINAEMOr0 JJIEMEHTa BBIACPKATh 1,5-KpaTHY0 Harpysky Jr000ro
[EPEXOJHOTO MPOLECCa, KOTOPBI MOKET UMETh MeCTO, ecii Um IIPHIIOKEHO Yepes MpeA0XPaHHUTENb.

7.3.3 IIpenoxpaHuTenu, pa3MeliaeMbie BO B3PBIBOOMACHBIX 30HAX, JOJIKHBI OBITH 3alUINCHBI B
COOTBETCTBHH C 6.7.

7.3.4 Tlpu repMeTH3aluy MPEeJOXPAaHUTENs 3aTMBOYHBIM KOMIIAyH]] HE TOJKEH IMPOHUKATh BHYTPh
MpeIOXpaHUTeNs, YTO MOJDKHO OBITh NPOBEPEHO HCHBITAaHMAMU Ha o0Opaslax, WIH H3TOTOBUTENH
JIOJDKEH TapaHTHUPOBATh BO3MOXKHOCTH €r0 3aJUBKU. B IpOoTHBHOM ciydae, MpeaoOXpaHUTENb JOIKEH
repMeTHU3HPOBATHCS 1O TePMETU3AINH JEKTPOOOOPYIOBAHUS.

7.3.5 TlpenoxXxpaHnTENH, UCTIOJIB3yEMbIC IS 3aIIUTHI JJIEMEHTOB, MOTYT 3aMEHSTHCS TOJIBKO MOCIIEe
OTKpPBIBaHUS 000JI0YKH 3JIEKTpooOopynoBanus. Ha mpenoxpannTene wid BOJIM3U HETO TOJDKHBI OBITH
HAHECEHBI €T0 THI U HOMUHAJIBHBIA TOK, a TaK)KE APYTHE XapaKTePUCTHUKH, UMEIOIINE 3HAYCHUE IS
obecrieueHns! HICKPOOE30MacHOCTH.

7.3.6 IlpenoxpaHuTenn NOJDKHBI MMETh HOMHHAJIbHOE HampspkeHne He MmeHee Upm (mm Ui B
MCKPOOE30IIaCHOM 3JIEKTPOOOOPYIOBAaHUM M ILIEMSX), MPU 3TOM TpeOoBaHMs TaOiIMIBl 4 HA HUX HE
pacnpoctpanstorcs. KoHcTpynpoBanue mpeJoxpaHUTeNIed U UX JeprKaTeseid MOXKET OCYIIEeCTBIATHCS
M0 OOLIETIPOMBINIUIEHHBIM CTaHIApTaM, a CHoco0 WX MOHTaXka He JTOJDKEH YMEHBINATh 3a30pHI, MyTH
YTEUKH U pa3/ieleHus1, o0pa3yeMble IPETOXPAHUTENIEM H €T0 JIepKaTeIeM.

[Tpumeuanue - JfomyckaeTcst UCMIOIB30BaHUE MUKpOIpenoxpanureneii, coorserctytonux [OCT P
50537, TOCT P 50538, TOCT P 50539.

7.3.7 llpenoxpaHuTenu IOJDKHBI pa3pbiBaTh IeNb NPH NPOTEKAaHMM MO HEH MakcuMaibHO
BO3MOXKHOTO TOKa. JIst cucteM 3JeKTpocHaOXeHus ¢ HampspkeHneM 1o 250 B mepemenHoOro Toka
MaKCUMaJbHBI BO3MOXHBEIA TOK NpuWHHMalT paBHBIM 1500 A. IlpepsIBaromyro CrocOOHOCTB
npenoxpanurens onpenessitor B coorsercteuu ¢ 'OCT P 50537, TOCT P 50538, TOCT P 50539 wiun
AQHAJOTUYHBIM CTaHIAPTOM.

HpI/IMe‘IaHI/Ie - B HEKOTOPBLIX YCTAHOBKAaxX MOTYT BO3HHUKATbh 0oJiee BLICOKHE TOKH, HAIlpUMEp NpU Ooutee
BBICOKHX HAIIPSXKCHUAX.

7.3.8 Jlns orpaHMYEeHUs] MaKCUMAalbHOTO TOKA 10 3HAYEHUsI, COOTBETCTBYIOIIETO HOMHHAIBHOU
pa3phIBHON  CIIOCOOHOCTH — MPEIOXPAHUTENs, MOXET  KCHOJIb30BAThCS  TOKOOTPAHUYUTEIBHOE
YCTPOHCTBO, KOTOPOE JOJDKHO OBITH HE MOBPEKIAEMBIM B COOTBETCTBHH C 7, a €r0 HOMHHAJBHBIC
3HAYCHHUS JOJDKHBI OBITH PABHBI:

- HOMUHaNbHBIHA TOK: 1,5-1,7-Iy;

- HOMHHaNbHOE Hanpspkerue: Un i Uj;

- HOMHHAIbHAas MOMHOCTE: 1,5-(1,7-1n)? X CONpPOTHBIICHNE OrPaHHYUTEILHOIO YCTPOKCTRA.

Ilpumeuanue - [Jonyckaemcs uchonb3o06ams npedoxpanument, omegeyaiowue mpedoganusm I OCT
P 50537, TOCT P 50538, FTOCT P 50539. Ilpu 2mom HOMUHATbHbIE 3HAYEHUSI MOKOO2PAHUYUMETLHO20
pesucmopa 00adicHbl bvimb He menee: mok - 1,517, nanpsocenue - Um wiu Ui, mowynocmeo -
1,5(1,71)%R, ,20e R, - conpomuenenue pesucmopa.

B cnyuae, eciu epema-moxosas xapaxmepucmukxa nwe coomgeemcmeyem I OCT P 50537, TOCT P



50538, TOCT P 50539, mo no npugedeHHOU 6 MEXHUYECKUX YCI08UAX HA NPedOXpaHumenb
xapaxmepucmuke vioupaiom 7-10 3nauenuti moxa, npu KOMopvix 6bI4UCISION MOWHOCMb PACCESIHUS
Ha ocpanuuumenviom pesucmope no gopmyre N=15FR,t ecmu epema cpabamvieanus
npedoxpanumens t<I ¢, unu no gpopmyne N=15F R, ecru t>1 c. Tokooepanuuumensvhulii pesucmop 6
On0Ke UCKPO3aWUmbl, BKIIOYEHHbIL NOCIE008AMENLHO € NPeOOXPAHUMENeM, OO0JNCEeH UMemb
HAUOOILULYIO U3 NOJLYYEHHBIX 3HAYEHUL MOWHOCIb PACCESIHUSL.

7.4 OnHopa3oBbie U NMepe3apsiKaeMble YJIeMeHThI U 6aTapen

7.4.1 O6mue TpedoBaHUsS

DneMeHTHl W 0OaTaped He MO/DKHBI B3DPbIBATHCS MPH 3aKOPAYMBAHUM WM 3apsKe OOpaTHOU
MOJISIPHOCTRIO (C ydeToM TpeboBanuit 5.2 u 5.3), 4TO JOKHO MOATBEPKAATHCS MX W3rOTOBHTENEM. B
TEXHUYECKOW JOKYMEHTAI[MH JOJDKHBI OBITh OTPAKEHBI MEPhl O€30MaCHOCTH MPH SKCIUTYaTAIMH WIN
3aMeHe TaKUX JJIEMEHTOB W Oarapeil, a MapKUPOBKa B3PHIBO3AIMUTHI 3JIEKTPOOOOPYI0OBAHKS ODKHA
COJIeprKaTh 3HaK X, yKa3bIBAIOLIMI HA OCOOBIC YCIOBHS SKCILUTyaTallHH.

IIpumeuanus

1 DmemeHTsl M OaTaped HEKOTOPHIX THIIOB, HAlpHMEp, JUTHEBBIC, MOTYT B3pBIBAThCS HPU KOPOTKOM
3aMBbIKaHUU WJIH MEPENOTOCOBKE IIPU 3apSAIKE.

2 Cnenyer oOpaTHTh BHUMaHHE Ha MEpBl MIPEAOCTOPOKHOCTH, YKAa3bIBAEMbIE M3TOTOBHUTEISIMHU 3JIEMEHTOB H
Oarapeii 11 oOecnieyeHns: 6€30MacCHOCTU IEePCOHANA.

7.4.2 YTeuka 31eKTpouTa

7.4.2.1 B aneMeHTax u OaTapesx AOJDKHA HCKIIOUAThCA YTEUKa 3JIEKTPOJIUTA, WM OHH JOJKHBI
OBITh 3aKPBITHI TAKKUM 00pa30M, YTOOBI MIPEJOTBPAIIAIACH BO3MOKHOCTh TOBPEIKACHHUS IEKTPOITUTOM
3JIEMEHTOB, OT KOTOPBIX 3aBHCUT UCKPOOE30MaCHOCTh. ITOMY TPCOOBAHHIO YAOBICTBOPSIOT JICMCHTHI
u Oaraped, TpPHU3HAHHBIC WX HU3TOTOBUTEIEM TI'€PMETUYHBIMHU (Ta30HCIPOHUIIACMBIME)  HJIH
TepPMETH3UPOBAHHBIMU (C PETYTUPYIOMNM KiananoMm) (cM. 7.4.8). OcTanmbHBIC SJIEMEHTH U OaTapen
JIOJDKHBI UCTIBITHIBATHCA B COOTBETCTBUH ¢ 10.9.2, WM WX HM3TOTOBHUTENH IOJDKEH B JOKYMCHTAITUH
yKa3aTh, YTO €ro MPOXYKIHA oTBedaeT TpeOoBaHmsIM 10.9.2. DnemeHTH u OaTapew, MPOITyCKArOIIue
SJEKTPOJINT W 3aIUTBIE B COOTBETCTBHH ¢ 6.7, TMOCIe 3aJWBKA HOJDKHBI OBITh WCIBITAHBl B
cootBercTBuHu ¢ 10.9.2.

7.4.2.2 Obomouka (OTCEK), cComeprKallas dIIEMEHTH WM OaTaped, MOIJIeKaIlne Mepe3apsike
BHYTpH 000JIOYKH, TOJDKHA MMETh BHEIITHIOK BEHTHIIAIIHUIO.

7.4.3 HanpsbxeHue 3JIeMEHTOB U OaTtapeid

IIpy olleHKE ¥ HCHBITAHUAX HAa HCKPOOE30MACHOCTh MPUHAMAIOT MAaKCHMAaJIbHOC 3HAYCHHE
HATMPSKEHUST XOJIOCTOTO XO0/1a, JTOCTUraeMoe JIMO0 Ha HOBOM OJJHOPa30BOM 3iieMeHTe (batapee), 0o
Ha CBEXE3apsHKEHHOM TMepe3apsbkaeMoM djeMmeHnte (Oarapee), kak ykazaHo B Tabmmue 5. s
JJIEMEHTOB U OaTapeil, He YKa3aHHBIX B TaOJHUIE S5, ONpPEACICHUE MAaKCHMAJIbHOTO HAIPSKEHUSI
XOJIOCTOTO Xona TpoBoautTcs cornmacHo 10.8, a HOMHWHANBHBIM HAIpPSOKEHHEM CUHTAIOT 3HAYCHHE,
YKa3aHHOE M3TOTOBUTEIEM DIIEMEHTA FITH OaTapeH.

Tabnuna 5 - HanpshkeHne 3J1eMEHTOB B BOJBTaX

MaxkcumanbHOe Homunameaoe
Tun no HATMPSKEHUE XOJOCTOrO | HAMPSHKCHHE IS OL[CHKH
Twun anemenrta
MDK xoaa Uxx 11 OLleHKH TeMIIepaTypbl
HUCKPOOE30MaCHOCTH | [TOBEPXHOCTH KOMITOHEHTA
K |Hukenb-KagMueBblil 1,500 1,30
CBHHIIOBO-KHCIOTHBIHN (CYXOii) 2,350 2,20
CBUHIIOBO-KUCJIOTHBIA  (C  YKHJIKUM 2,670 2,20
JNEKTPOJIUTOM)
L |UlemoyHo-mMapraHIieBbIit 1,650 1,50
M  [PTYTHO-I[MHKOBBIi 1,370 1,35
N  [PTyTHO-MapraHIieBsi TUOKCHIHO- 1,600 1,40
IIUHKOBBINA
CepeOpsiHO-ITUHKOBBIH 1,630 1,55
S |LIMHKOBO-BO3/YIIIHBIMA 1,550 1,40
A |JIuTHEBO-MapraHIeBbIi THOKCHIHBII 3,700 3,00
C  |[luHKOBO-MapTaHUEBBI  JHUOKCHIHBIN 1,725 1,50
(mmuKoyTneponnsid Leclanche)
Hukenb-Bo10pOIHBIH 1,600 1,30




7.4.4 BHyTpeHHee CONPOTUBIICHHE OaTapen U dJieMeHTa

BHyTpeHHee compoTuBiIeHHE OaTapew WM 3JEMEHTa JOJDKHO ONPENENSAThCA B COOTBETCTBUH C
10.9.3.

7.4.5 TokoorpaHHMYHUTENBHBIE YCTPOWCTBA AJIst OaTapeil B CBI3aHHOM JIEKTPOOOOPYAOBaHUH

7.4.5.1 Oo0Oonouka (oTcek) Oarapen CBSI3aHHOTO 3JEKTPOOOOPYIOBaHMS, B KOTOPOM JUIsl
obecrieueHnsi NCKPOOE30MacHOCTH TpeOyeTcs HajIudue TOKOOTPAaHWYHTEIBHOIO YCTPOMCTBA, JOJDKHA
OBITH CKOHCTPYHPOBaHa TaKUM 00pa3oM, 4ToObI OaTapeto MOXKHO OBbLIO YCTaHAaBIMBAThH M 3aMEHSTH, HE
HapyIasi HiCKpoOe30MacHOCTH JIEKTPOOOOPYAOBaHUS.

Ilpumeuanne - Ecmm 1ns  obecmedeHuss 0e30mMacHOCTH  BIEMEHTa WM OaTapen  HE0OXOAUMO
TOKOOTPAaHHYHUTEIBHOE YCTPOHCTBO, HE OOS3aTENbHO, YTOOBI 3TO YCTPOMCTBO OBLIO HEOTHEMJIEMOW YaCThIO
Oartapem.

7.4.6 ToxoorpaHWYMTEIbHBIE YCTPOWCTBa Il OaTaped, HCHOJB3YEeMBIX M 3aMEHSIEMBIX BO
B3PBIBOOIACHBIX 30HaX

bnok w3 osnemeHTOB WM Oatapeld BMecTe C TOKOOI'DaHWYUTEIbHBIMH  YCTPOHCTBAMH,
HEOOXOMUMBIMH JIIsI 00ECHeueHHs] MX HCKpOOE30IMaCHOCTH, JOJDKEH IPENCTaBISATh Hepa30opHYIO
KOHCTPYKIHMIO, HAIIPUMEp, 3aJUT KOMIAYHAOM WJIH pa3MeIleH B TePMETHYHOH O0OJOYKe, €CIH ATOT
OIIOK TpemHA3HAYEH I WCIONB30BAaHUSA M 3aMEHBI BO B3phIBOOMAacHOW 30He. KoHcTpykmms Oioxa
JOJDKHA OBITH BBITIONIHEHA TaKAM 00pa3oM, YTOOBI JOCTYIHBIMHU SIBIUIMCH TOJBKO BBIXOJTHEBIE
HUCKpoOe30macHbIe KIIEMMBI H COOTBETCTBYIOIINM 00pa3oM 3aIHIICHHBIC COSTUHUTEIbHBIC YCTPOUCTBA
IUTS 3apSITKA (€CITH OHU IMEIOTCS).

7.4.7 TokoorpaHHUYUTEIBHBIC YCTPOWCTBA s OaTapel, mpeaHa3HAYCHHBIX I HCIOB30BaHMA, HO
He 3aMeHsIeMbIe BO B3PHIBOOIIACHOH 30HE

biok u3 aneMeHTOB MM Gatapeil BMecTe ¢ TOKOOIPaHWYUTEIbHBIMU YCTPOMCTBAMU JIOJKEH OBITH
100 3alIMIIeH B COOTBETCTBHU ¢ 7.4.6, MO0 MOMELIEH B OTAENBHON 000J04YKe, KPBIIIKAa KOTOPOU
JIOJDKHA 3aKpBIBaThCSl C MOMOUIBIO CIHENHAIBLHOIO MHCTPYMEHTa WM IUIOMOMPOBATHCS, WIM HMETh
CHeIHANbHBIC 3aMKH, HampuMmep Takue, kak ykazano B 'OCT P 51330.0, ecnu sneMeHTHI 1 OaTapen
OJloKa He MpeaHa3HAYCHBI JJI 3aMEHBI BO B3PHIBOOMACHOW 30HE. BIIOK M3 3jIeMEHTOB Wiu OaTapeit
BMECTE C TOKOOTPAaHHIHUTEIBHBIMH YCTPOHCTBAMH JIOJDKEH TAKKE OTBEYATH CICIYIOIINM TPEOOBAHUSM:

a) KOHCTPYKIHA KOpIryca OJOKa, CIIOCOOBI KPEIUICHHs dJIeMEHTa WIH OaTaper BHYTPH Kopiryca
JIOJDKHBI OBITh TAaKMUMH, 9TOOBI 3JIEMEHTHI WIIM 0aTaperd MOXKHO OBUIO yCTaHABIMBATH W 3aMEHSTH, HE
Hapymas HCKpOOe30MacHOCTH IEKTPO0OOpyIOBAHUS;

0) TepeHOoCHOe 3IEeKTpooOOpyIOBaHUE, HANPHMEP PAaTUONPHEMHUKH W TEPEeHaTIUKH, IOJDKHO
IIPOMTYU UCIIBITAHUSL:

- Ha CTOMKOCTh K yaapy 1o 23.4.3.1 TOCT P 51330.0;

- copaceiBanueM no 23.4.3.2 TOCT P 51330.0, 3a uckitOY€HHEM 3JIEKTPOOOOPYAOBAHMUS, IS
KOTOPOT'O MEPBUYHOE MCIBITAHKE YaPOM HE MPEAYCMOTPEHO.

Koncmpyxyus (ycmpoiicmeo) nepeHocHo2o 31ekmpoooopy0osanusi O0MICHA Npedomspaujams
svinadenue ulu omoeleHue dleMenma uau bamapeu om annapamad, NPUEOOAUUEe K HAPYULEHUIO
uckpobesonacHocmu npu nposedeHuu ucnvimanus copacevieanuem no 23.4.3.2 I'OCT P... 0, 3a
uckroueHuem 060py008anus, 0Jis KOMopo2o NEPEUtHoe UCHbIMAHUE YOapOM He NPedyCMOMPEHO:

B) DJIIEKTPOOOOpYAOBaHWE IODKHO HWMETh TaONWYKy C MpeaylpeJuTelIbHON HaIIHCEIO,
3alpenlammei 3aMeHy 0aTaper BO B3pBIBOOIIACHOW 30HE, KOTOpasi JOJKHA OBITH HAaHEeCEHa Ha KOpITyce
Omoka akkymyJsaTopa, HampuMmep: «Bo B3pBIBOOMACHBIX IOMEMICHUSAX (30HAX) OTKPHIBAThH
3aIpemnaeTcs.

7.4.8 BHemrHue KOHTAKTHI JJ1s1 3apsiaa OaTapeit

7.4.8.1 DnemeHTH UM OaTaped ¢ BHEIIHUMH 3apAJHBIMH KOHTAKTaMH JOJDKHBI OBITh CHA0)KEHBI
CpeACTBaMU ISl PEAYNPEkKIEHNsT KOPOTKOTO 3aMbIKaHHUsI KOHTAKTOB WIIM Tepe/laud Ha HUX JHEPIHH,
CIIOCOOHOM BBI3BaTh BOCILIAMEHEHUE IPY KOPOTKOM 3aMbIKAHUHM KOHTAKTOB. DTO MOXET JOCTUTaThCs
OJIHAM U3 CJIEIYIONINX CIIOCOOO0B:

a) B LENU 3apsaa JOJDKHBI ObITh YCTaHOBJICHBI OJIOKMPYIOIIME JHMOJbI MM HEMOBPEkKIaeMble
NOCJIeZI0OBATENBHO BKITIOUSHHBIE pe3ucTopbl. st MCKpoOe30macHO! Lenu ypoBHA ia TpeOyercs Tpu
JIo/1a, ypoBHS ib - 1Ba uona, yposwst iC - 00uH 0uoo.

3apsiiHOE  YCTPOMCTBO JOJDKHO OBITH JTMOO IPHUCOSAMHEHHBIM 3JIEKTPOOOOpYIOBaHMEM, JHOO
JMO/bl WJIM PE3MCTOPHI JIOJDKHBI 3alWIIAThCS IMPEJAOXPaHUTENIEM COOTBETCTBYIOLIETO HOMMHANA.
[Ipenoxpanuresns JODKEH OBITH 3aJUT WM HE NPOBOAUTH TOK, KOTZa OH pPACHOJIOKEH BO
B3pBIBOONACHOW 30HE, a KOHCTPYKLHS JJIEMEHTOB 3apsHOW IIeNU [JOJDKHA  YJIOBJIETBOPSTH
TpeOOBaHMUIM HACTOSIIEr0 CTaHAApTA.

0) ona anexmpoobopydosanus epynnvl I cmenenv 3auwumovl 0000YKU OOINCHA BLIOUPAMBCS 8
coomeemcmauu ¢ 6.1, nus nienieit 3apsina - He Hwke |P20, a okoso pazpemMa (3a)KHMOB) 3apsSAHON IEH



JOIKHA OBITh YCTAHOBJICHA MpeAyNpeauTeNbHas TaOnudka, 3ampelaronias 3apsja Oaraped BO
B3pPBIBOOIIACHON 30HE.

7.4.8.2 MaxkcumanpHOe BXomHOe HampspkeHHE Um, KOTOpoe MOXeT OBITh MPHIOKEHO K
COCIMHUTENIBHBIM 3a)KUMaM 0e3 HapyIIeHHs HCKpPOOE30MacHOCTH 3JIEKTPOOOOPYIOBaHUS, TOKHO
OBITH yKa3aHO Ha NEKTPOOOOPYIOBAHUH U B €70 TEXHUUECKOH JOKYMEHTAIUH.

7.4.9 Konctpykuust 060109ku (oTcexa) st 6aTapen

Hckpobe3onacHOCTh 3IEMEHTOB U OaTapei, a TakKe TeMIIepaTypa UX HOBEPXHOCTEW JOJIKHBI OBITh
UCIIBITaHbl M oleHeHbl B cooTBeTcTBUM ¢ 10.9.3. KoHcrpykumsi snmemeHTa win OaTaped HOJDKHA
OTHOCHUTBCS K OTHOMY U3 CIEIYIOIUX THIIOB:

a) TepMeTHYHBIE (Ta30HEeTPOHUIIAeMBIE) 3JIECMEHTHI MK OaTapew;

0) repMeTH3NpPOBAHHEIC (C PETYIUPYEMBIM KIIAITAaHOM) 3JIEMEHTHI I OaTapew;

B) DOJEMEHTHl WIM OaTapew, NpeAyCMaTPHBAIONINE, KpPOME YCTPOWCTB cOpoca JaBIICHUS,
TepMETH3aLHNI0, aHAJOTHYHYIO MOAMYHKTaM a) U 0). OHK He JOJKHBI TPeOOBATh JONHUBKH 3JIEKTPOJIHUTA
B TEUCHHE CPOKa CIYyXOBl W JOJDKHBI HMETh METAJUIMYECKYI0 WM IUIACTMACCOBYIO OOOJIOUKY,
YZIOBIIETBOPSIFOIIYIO CICAYIOIINM TPEOOBAHUSIM:

1) uenbHOTAHYTYIO (OECIIOBHYIO), INTAMIOBaHHYIO WM JIUTYIO, COCAMHEHHYIO IIJIaBJICHHUEM,
CBapKOM WM CKJIEHKOH C 3JlacTOMEepaMH, WM IUIaCTMacCOBBIE TE€PMETH3HPYIOIIUE YCTPOMCTBa,
(uKcupyeMble KOHCTPYKIMEH 00O0JOYKM M 00EcIleuMBaONIUe MOCTOSHHOE YIUIOTHEHHUE, TaKhue Kak
MPOKITAIKH (I1ai0BI), KOJIbIA KPYTJIIOr0 CeYeHUs U T.11.;

2) He CYMTAIOTCS TePMETHYHBIMHU IITAMIIOBaHHbIC, Pa3Balbl[OBAaHHbIC, TOPPUPOBAHHBIE M T.II.
000JI04KH, HE YAOBIETBOPSIOIIUE IIEPEUHUCICHHBIM BbIIIe TpeOOBaHHUAM. MaTepHaibl, MPOHHIAEMbIE
JUIS Ta3a, HarpuMep Ha OyMa)kHOI OCHOBE, HE CUHTAIOT YIUIOTHSIOLINMHY;

3) ymIOTHEHHWE BOKPYT BBIBOJOB JIOJDKHO OBITH CKOHCTPYHPOBAHO, KaK OMNMCAaHO BBIIIE, WIIN
JOCTHUTaThCS 3INBKON TEPMOYCAKHBAIOIIMNMCS MM TEPMOIUIACTUYHBIM KOMITAyHIOM;

I) TPOW3BOIWTENH 3aMBOYHOIO KOMIIAyHAA JOJDKEH TapaHTHPOBaTh BO3MOMKHOCTB €O
UCTIONIb30BaHMS IPH KOHTAKTHPOBAHUH C 3IEKTPOIUTOM U €r0 COOTBETCTBHE 6.7.

CooTBeTCTBHE MOJNYHKTAM a) U 0) rapaHTHPYETCs MPOU3BOIUTEICM 3JIEMCHTAa WM OaTapew.
CooTBeTCTBUE MOJIYHKTaM B) M I') OLICHUBAIOT POBEPKOH JIeMeHTa WK 0aTapeu U, TJe Heo0X0AuMo,
UX KOHCTPYKTOPCKUX YEePTEkEH.

7.5 lloynpoBOAHMKOBBIE 3JIEMEHTBI

7.5.1 BnusiHue nepexoaHbIX IPOLECCOB

7.5.1.1 B CcBsI3aHHOM D3JIEKTPOOOOPYAOBAHUH  IOJYIPOBOJHUKOBBIC 3JEMEHTHI  JOJDKHBI
BBIJICP)KUBATH UMITYJIbCHBIN TOK, BOSHUKAIOIIUI B IEPEXOIHOM pPeXHUME. 3HAUCHHE TOKA ONpeesieTcs
JIETICHUEM aMIUTUTYIHOTO 3HAUCHMS HANpPSDKEHUS MEPEMEHHOTO TOKa MM MaKCHMAaJIbHOTO 3HAYCHHS
HaNpsOKEHUsl TTOCTOSIHHOTO TOKAa HAa 3HAUYCHHWE CONPOTHUBICHMS I10CIEIOBATEIbHO BKIIOUYEHHOTO
HETIOBPEKAaEMOTO PE3UCTOPA.

7.5.1.2 B uckpo06e30macHOM 3J1eKTpOOOOpYIOBAaHUH BIIMSIHUEM II€PEXOIHBIX IPOIECCOB BHYTPH
3NIeKTPOoOOOPYAOBaHMS, @ TAKXKE CBI3aHHBIX C NCTOYHHKAMH €r0 ITUTaHH MOXXHO PEHEOpeUb.

7.5.2 lllyHTHI, OrpaHUYMBAIOIUE HAMIPSHKEHUE

7.5.2.1 TlomynpoBOAHUKOBBIE 3JEMEHTHI MOTYT WCIIONB30BAaThCSI B KAdyeCTBE UIYHTHPYIOLIHX
YCTPONCTB U OTPaHUYEHUS HANPSIKEHUS, IPH YCIOBHH, YTO C Y4ETOM MEPEXOAHBIX MPOIECCOB OHU
YIOBJIETBOPSIIOT YKa3aHHBIM HIXKE TPEOOBaHUSM.

ITomymIpOBOTHUKOBBIM 3€MEHT MOJDKEH OBITh pacCYdTaH Ha TOK, PaBHBIM 1,5-KpaTHOMY TOKY
KOPOTKOTO 3aMBbIKaHMS, KOTOPBIA MOET MpOTEKaTh B JJIEKTPUUECKOH ILeNM MNpH 3aMBIKAaHUN
MOJYTIPOBOJJHAKOBOTO 3JIeMEHTa. JJaHHBIMU M3TOTOBHTEIIS MOTYIPOBOJIHUKOBBIX 3JIEMEHTOB JIOJKHO
OBITH ITOATBEPXKICHO ClIeTyIOlIee:

a) nuoxabl (ympasisieMble W HeylpaBisieMble), CTaOMIIMTPOHBI, TPAH3UCTOPHI, BKIIOYCHHBIC MO
CXeMe JMOJa, W AaHAJIOTHYHBIC ITOJIyIIPOBOAHUKOBBIE YCTPOMCTBA IOJDKHBI OBITh pacCUMTaHBl HA
HOMUHAIIBHBIH pabounii TOK, B 1,5 pa3a mpeBHIIAIOMNANA MaKCHMAIBHO BO3MOXKHBIH TOK KOPOTKOTO
3aMBIKaHHS;

0) CTaOMIHMTPOHBI JODKHBI UMETh B pexXHMe cTaOuiau3anuu 1,5-KpaTHBIN 3amac 1Mo MOIIHOCTH,
KOTOpas MOXET paccenBaThCS HAa HUX, a B NPSIMOM HamlpaBiIeHWH - 1,5-KpaTHBIA 3amac mo TOKY,
KOTOPBIH ITPOTEKAaeT B MECTE MX YCTAaHOBKH ITPH MOBPEXKICHUN HA 3aMBIKAHNE;

8) O0u0Obl 00ICHBL UMEMb 8 00pamHoM Hanpasienuu 1,5-Kpammuvili 3anac no HAnpsjICenHuio,
KOMopoe Moxcem Obimb NPUTLOACEHO K OU0OY,;

2) mpausucmopul 00JJCHbL UuMems 1,5-Kpamuvie 3anacvl N0 MOWHOCMU, HANPSICEHUID MENCOY
KOJLIEKMOPOM U SMUMMEPOM U OOPAMHOMY HANPAICEHUIO MEeNCOY IMUMmepom u 0a3otl, MoKam
KoJLIeKmopa u 6asbi.

7.5.2.2 Jlnsa uckpobe30macHO! ey ypoBHs id MPUMEHEHHE YIPaBISEMbIX HOIYIPOBOJHUKOBBIX
JJIEMEHTOB WJIM COOpPKHM JJIEMEHTOB B KayeCTBE UIYHTHUPYIOUIMX OTpPaHUYUTENEH HalpsKeHUs,



HaIpUMep TPaH3UCTOPOB, THPHCTOPOB, CTAOMIN3aTOPOB HANPSKEHHWS W TOKA, W T.X., pa3pemiacTcs,
€CJIM BXOJHAs M BBIXOJHAS IENH SBIIOTCS HCKPOOE30MACHBIMH WM OyJIeT MOKa3aHO, YTO OHU HE
MOJBEPKCHBI BIMSHUIO TEPEXOTHBIX IIPOLECCOB CO CTOPOHBI NMHUTAMOUIEH ceTh. B amexTpudecknx
IEMsIX, BBIMTOJHCHHBIX B COOTBCTCTBUM C BBINICYKa3aHHBIMM TPEOOBAHUSAMH, YCTPOWCTBA C
IyOJIMPOBAaHMEM CUYUTAIOT HEMOBPEKIACMBIM OJIOKOM. B C673aHHOM 31eKmpooOopyo0osanuu Ons
UCKpoOe30nacHoll yenu ypoeHs ia MO2Ym UCHOIb308AMbCA MPU YRPAGISEMbIX NOAYIPOBOOHUKOBHIX
onemenma: 0ns yposust ib - 06a, onst yposus iC - 0oun, npu ycrosuu cobmodenuss mpebosanuti 7.5.1.
Takue ayeKTpuuecKue Lenu A0KHBI ObITh JOTIOJHUTEIHHO UCTIBITAaHbI B cOOTBEeTCTBUU ¢ 10.4.3.3.

7.5.3 TlocnenoBaTenbHBIC TOKOOTPAHUYHUTENBHBIC YCTPOHCTBA

7.5.3.1 [na uckpobe3onacrHozo u c6a3aHHO20 31eKmpoobopy008anus OONYCKAeMmcs npuMeHeHue
NOAYNPOBOOHUKOBLIX MOKOOSPAHUYUMENbHBIX YCIMPOUCME NPU YCI08UU, YN0 OHU NOOKIIOYAIOMCA K
ABMOHOMHOMY UCTMOYHUKY NUMAHUS NOCMOAHHO20 MOKA UIU K Yenu ¢ cemesbiM mpanch)opmamopom,
BbINOTHEHHBIM 8 coomeemcmsuu ¢ mpebosanuamu 8.1, a ux napamempsi 6bIOpaAHbI C YUEMOM
nepexoousix peoicumog no 7.5.1. [Ina uckpobeszonacHou yenu ypoeHs ia Nocie008amenvHule
NOAYNPOBOOHUKOBbIE MOKOOSPAHUYUMENbHbIE YCIMPOUCMBA OOJINHCHbI YMPAUBAMbCs U YOOB81eMEopsImy
mpebosanusm 7.1, ons ypoeus ib - 0ybnuposamscsi u yoosgiemeopsams mpebosanuim 7.1, a 0ns yposHs
iC - yoosremeopsimos mpebosanusim 7.1.

Ipumeuanue - B uckpobe30nacHvix yenax ypoeHs ia OONYCKAemcs UCNOb308dHUe, KpoMe OLOKUPYIOUUX
0u0008, Opyeux NONYNPOBOOHUKOBLIX U VAPABNAEMbIX NOAYNPOBOOHUKOBLIX YCMpOUCME 8 Kauecmee
NOCIEO006AMENbHbIX moxoozpalml{umeﬂezi MoOJbKO npu ycioeuu YCmaHoO6KU HaA 8bIx00e WyHmupyrouwux,
02PAHUYUBAIOWUX HANPSJICEHUe, YCMPOUCME (KIouel Ha MpaH3ucmopax uiu mupucmopax, d makoice
CMadbunU3AmMopos8 HANPSNCEHUs), YO0BIeMEOPAIOUUX mpedosanusim 7.7.

7.5.3.2 Ilapamempsvl  mpan3ucmopos, NpuMeHseMblX 8  Kauecmee  NOCIe008aMeNbHbIX
MOKOOZDAHUYUMENbHBIX  JJIeMEeHMO08, O00NXCHbl  Umemb 1,5-Kpamusle 3anacvl nO MOWHOCMU,
HANPANCEHUIO MeHCOY KOLLeKMOPOM U IMUMMEPOM U OOPAMHOMY HANPANCEHUID MeHCOY IMUMIMEPOM
u b6azoil, mokam Koalekmopa u 06asvl. B mpausucmopax smummep u 6aza 0o1xcHvl 6b1mMb COEOUHEHbL
yepes WYHMUPYIOWUL pesucmop. 3Havenue conpomueieHus. WyHmupyoue2o pesucmopa eubloupaiom
nO Menio6oMy MoKy npu OMKIOYeHHOU b6a3e mpaH3ucmopa.

7.6 IloBpesxkaaeMblie 3JIeMEHThI U COeTUHEHUS

7.6.1 IIpumenenue tpeGoBanuii 5.2 1 5.3 TOMKHO YUYUTHIBATD CIEIYIONIEE:

a) ecM Harpy3ka Ha 3JIEMEHT He COOTBETCTBYET 7.1, ero MoBpeKJCHUE JOJDKHO pacCMaTpHBaTHCs
Kak HeyduThIBacMoe. Ecnu Harpy3ka Ha 3JIEMEHT COOTBETCTBYeT 7.1, €ro MOBpeXIeHHE TOJKHO
CUHUTATHCS YUUTHIBACMEIM;

0) eciiM TOBPEXKACHHE OJHOTO 3JIEMEHTA WM COCIUHEHHS MOJXET IPHBECTH K MOBPEKICHUIO
IPYTUX DJJIEMEHTOB WM COCAWHCHHWH, TO IIEPBUYHOEC W TIOCIEAYIONINE MOBPEKICHUS IOJDKHEBI
paccMaTpuBaThCsA KaK OJTHO TOBPEKICHNE;

B) PE3UCTOPHI JIOJDKHBI PAacCMATPUBATHECS KaK IMOBpPEXIacMble Ha 3aMBIKaHUE, pa3MBIKAHHE WU
MIPUHUMAIOIIIMMU JTF000€ 3HAUYE€HHE CONPOTUBIIEHUS (HO cM. 8.4);

) MOJYIPOBOJHHKOBBIE YCTPOWCTBA CYHMTAIOT IOBPEXIACMBIMH Ha 3aMbIKaHME U MeEpexo]| B
PEXKHMMBI, K KOTOPBIM OHH MOTYT OBITh IIPUBEACHBI B PE3YJIbTaTe MOBPEKACHHUS APYTHUX DIIEMEHTOB.

Jnsi OLeHKHM TemmepaTypbl MOBEpXHOCTH JIOJDKHO pPacCMaTpUBATBCS IIOBPEXICHHE JIHOOOTOo
MOJIYIIPOBOJJHUKOBOT'O YCTPOMCTBA B YCIIOBHSX, KOTJ]a OHO PAacCerBaeT MaKCHUMAaJIbHYIO MOIIHOCTb.

HurerpasbHble CXeMbl MOTYT IIOBPEXAATHCS TAKUM 00pa3oM, YTO MEXKIY MX BHEIIHHUMH BBIBOJAMHU
MOXKET UMETh MECTO Jiro0as KOMOWHAIws 3aMbIKaHWi (pasMbikanuil). OIHAKO €CII TIOBPEXKICHHE
BEIOpPaHO, OHO HE MOKET H3MCHATHCS, HAIIPUMEp, ITyTeM IPUIOKEHUS BTOPOTO IIOBPEKICHHS.

B ciygae BBeqeHHS yKa3aHHBIX BEIIIE TIOBPEXKACHUH €MKOCTh M HHAYKTUBHOCTb, ITOIKIFOYEHHBIE K
YCTPOUCTBY, NOJDKHBEI pacCMaTPUBATHCS B MX HAHOOJIEE OTMTACHOM COSIMHCHHU;

) COSAMHEHUSI JOJDKHBI pacCMaTpUBAThCSA KaK IMOBpPEXKIacMble Ha pa3MblkaHue. Ecim coenmHeHns
CcBOOOITHO ABHUTAIOTCS, TO OHH PacCMaTPUBAIOTCS TAKXKe KaK MOBPEKIaeMbIe Ha 3aMBIKaHUE C OO0
YaCThIO JIEKTPUYECKOMN LIETIH B MpeJiesax ux nepemenieHusd. [Ipyu 3Tom cuutaroT, 4To NepBOHAYAIbHBIN
paspsbiB - 3TO OJIHO YYUTHIBAEMOE MOBPEKACHHE, 2 IOBTOPHOE COSITUHEHHE - ITO BTOPOE YUUTHIBAEMOE
noBpexaeaue (cm. 8.7);

€) DJIEKTPUYECKHE 3a30pbl U IIYTH YTEUKH JOJDKHBI PAacCMATPUBATBCS KaK IMOBPEKAAEMble Ha
3aMbIKaHHE B COOTBETCTBUH C 0.4;

’K) KOHJICHCATOPBI JIOJDKHBI pacCMaTpHUBaThCsl KaK MOBPEX/aeMble Ha 3aMbIKaHUE, Pa3MbIKaHUE U
NPUHAMAIONIMMHU J11000€ 3Ha4YeHWE EMKOCTH OT HyJIs J0 MHHHMaJbHOM €MKOCTH KOHJIEHCaTopa,
MOJY4eHHOH U3 cenn(pUKaLUN U3roToBHUTENS (CM. 8.5);

3) Opoccenu OONJHCHBI PACCMAMPUBAMbCS KAK, NOGpedcodeMble HA 3aMbIKAHUE, DA3MbIKAHUE U
npuHUMarwumMu 10b6o0e 3HaYeHue UHOYKMUBHOCMU OM HYIsl 00 MAKCUMAIbHOU UHOYKMUBHOCHU
Opocceiisi ¢ yuemoMm peanusyouje2ocs npu 3Mmom aKmueH020 CoOnpomugierus e2o oomomku (cm. 8.3);



M) IPOBOJA U TI€YaTHBIC NPOBOJHUKH, BKIIOYAs WX COCAWHEHHS, JOJDKHBI PACCMATPUBATHCS Kak
MOBPEXIacMbIe HA pa3MbIKaHNE U IPHHUMATHCSA KaK OTHO YUHTHIBAEMOE MOBPEKACHHE.

7.6.2 BrxmoueHHe HCKpOOOpa3yoomero MexaHH3Ma B HCIBITYEMOE 3IIEKTPOOOOpYINOBaHUE IS
MO/JICIUPOBaHMS pa3pblBa, KOPOTKOTO 3aMbIKAHMS WM 3aMbIKaHMS Ha 3€MJII0 HE PAacCMaTPHUBAIOT KaK
YUUTBIBaEMOE TIOBPEXACHUE, a CUUTAIOT HCIIBITAHUEM B HOPMAJIbHOM pEXKHUME.

7.6.3 HenoBpexaaeMble COSAMHEHUS U pa3/eJIeHNUs] B COOTBETCTBUU C pa3fiesioM 8 He MOABEPraroT
UCIIBITAaHUSIM Ha MCKpooOpasyroimeM MexaHundMe. OJHAKO €cCii HENOBpeXJIacMble COCIUHEHUS WU
pa3feneHuss He TepMEeTH3UPOBaHbl UM HE MMEIOT NMOKPBITHS B COOTBETCTBUM C pasfiesioM 6, WU He
obecrieyeHa CTENEHb 3aIllUTHl OOOJIOYKHM B COOTBETCTBHM C TpeOoBaHMSAMH 6.1, MX CUUTAIOT
MOBPEXIAEMBIMH, W HMCKPOOOpa3yIIMMH MEXaHW3M JOJDKEH IIOJKIIOYAaThCs MOCIEN0BATENBHO C
TaKAMHU COCIMHEHHUSAMH WM NTapaljIeIbHO TAKUM Pa3AeICHHSIM.

7.7 IIbe303/ieKTpUYecKHe YCTPOHcTBa

[Ipe303meKTpUIecKne YCTPOMCTBA NOJKHBI OBITh HCITBITAaHBI B cooTBeTCTBHH € 10.11.

8 HenoBpexaaeMble 31eMeHTbI, 0JIOKM 3JIEMEHTOB U COeJUHEHUS

8.1 CereBble TpaHchOpMATOPSBI

8.1.1 [NoBpexneHns: 0OMOTOK

B HemoBpexmaeMbIX  CETEBBIX  TpaHC(pOpMaTopax  3aMbIKaHHE OOMOTOK,  IHTAFOLIMX
UCKpOOE30IacHble LIeNH, ¢ JIOBIMU IPYrUMHU OOMOTKaMU HE paccMaTpHBAlOT, OJHAKO MOTYT MMETh
MECTO KOPOTKHME 3aMBbIKaHHMsS M pa3MblkaHHs OOMOTOK TpaHcdopmaTopa. IloBpexnaeHuss oOMOTOK
TpaHcopmaTopa, KOTOpbIE MOTYT NPHBECTH K YBEIMUYCHUIO BBIXOJHOTO HANPSDHKCHUS, HE IOJDKHBI
YUUTBHIBATHCA.

8.1.2 3amuTHBIC MEPHI

8.1.2.1 TIlepBuuHas OOMOTKa CETEBOrO TpaHCPOpMaTopa, IPEeTHA3HAYCHHOTO [UIA IUTAHUS
HCKpOOE30IacHbIX ILeTeH, IOKHAa ObITh CHa0)XXeHa TOKOBOW 3aIUTON, HAmpuMep, IUIABKUM
npepoxpaHuTesieM (IUIABKUMH TPEJAOXPAaHUTENSIMH), YAOBJIETBOPSIOIINM TpeboBaHusM 7.3, 1100
ABTOMATHYECKHM BBIKJIIOYATENIEM C COOTBETCTBYIOLIMMH MapaMeTpaMHu.

8.1.2.2 B cucmemax 3Hep2OCHAOICEHUsI C U30IUPYEMOU HEUmpanvio npe0OXpaHument OOJHCHb
VCManaeaueamuvcs: 8  mpex@asuvlx  mpaucgopmamopax - 6 o0se dasvl, 6 00HODAHLIX
mpancgopmamopax - 8 00Hy ¢pazy. B cucmemax snepeochabicenus c 3a3eMIeHHOU Heumpansio
npeooxpanumenu  OONJICHbL  YCMAHABIUBAMbCS 6  KAJXCObll  NPOo800  cemesoll  0OMOMmKU
mpaucopmamopa, eciu 8 O0OHOPAZHLIX MPAHCHOPMAMOPAX He NPUHAMbL Mepbl, UCKIOUaAIowue
B03MOJXCHOCMb  COeOUHeHUs: (Da3Ho20 Nposoda ¢ 8blBOOOM OOMOMKU mpaHcgopmamopa, He
codepacawyell npedoxXpanumers.

8.1.2.3 Jlnsa TeMrepaTypHOH 3alUTHI TpaHC(HOpMATOpa B JOIONHEHHH K TOKOBOW 3aI[UTEe MOXKET
WCTIONIb30BAThCSl 3aJUTHIH TEPMOINPEIOXPAHUTENb WM JAPYro€ TEIUIOBOE YCTPOMCTBO, NMpPUYEM JUIS
oJtHO(a3HOro TpaHC(HOPMATOPa TOCTATOYHA YCTAHOBKA OJJHOTO YCTPOMCTBA.

8.1.2.4 IIpenoxpaHuTeny, Aep KaTeNn IpeaoXpaHUTeNeH, IpeprIBaTeNId U TEPMUIECKHE YCTPOHCTBA
JIOJDKHBI OTBEYaTh TPEOOBAaHUSIM COOTBETCTBYIOLIEro crannapra. COOTBETCTBHE CTaHAAPTY HE JOJDKHO
MPOBEPSTHCS UCTIBITATENLHON OpraHU3aluei.

8.1.3 Koncrpykuwust tTpaHcdopmaropa

8.1.3.1 TpanchopmaTopsl 1o Croco0y PacioI0KeHHss 0OMOTOK MOTYT Pa3Ie/IAThCS Ha JBa THIIA.

Js KOHCTPYKIMM TIEpBOrO THIAa OOMOTKA, NMHTAOIIas MCKPOOE30macHble M CBA3aHHBIE C Hel
MCKPOOTIACHBIE IIeTTH, HAMOTaHHAS Ha OT/IEJIbHOM KaTyIIKe, TOJDKHA PacioiaraTbes:

- Ha OJTHOM CTEp)KHE CepACYHNKA C OCTATBHBIMI 0OMOTKaMU;

- Ha Pa3HBIX CTEPXKHSIX CEepJCUHHKA.

[Tyti yTeukn W 3JIEKTPUYECKHE 3a30pbl MEXIy OOMOTKAaMH JUIS NMUTAHUS HCKPOOE30MaCHBIX M
MCKPOOTIACHBIX LIeTel IOJKHBI YIOBIETBOPSTH TPEOOBAHHUSAM TaOIHIIBI 4.

J1si KOHCTPYKIIMM BTOPOTO TUIMA OOMOTKA, MHTAIONAs UCKPOOE30MacHbIE M CBSI3aHHBIE C HEH
MCKPOOIIaCHbIEe LIENH, JIOJDKHA PAaCIIofiaraThCsi Ha OJHOM KaTYIIKE C OCTaJbHBIMH OOMOTKaMH, MpU
3TOM:

- mubo ykazaHHas OOMOTKa TpaHcpopMmaTopa OTAEICHa OT OCTaJbHBIX OOMOTOK TBEpAOH
M30JIAIAEH B COOTBETCTBUH C TabuLek 4,

- mbo ykazaHHas oOMOTKa TpaHcopmaTopa OTHelleHa OT CETeBOH OOMOTKU 3a3eMJICHHBIM
9KpaHOM (M3 MeIHOW (POJIbTM) MM SKBHBAJICHTHOH HMPOBOJIOYHOW OOMOTKOW (IPOBOJIOYHBINH HKpaH).
TonmmHa MeaHO#M (OJBrM WM MPOBOJIOYHOTO 3KpaHa JIOJDKHA OBITh BHIOpaHa B COOTBETCTBHUHU C
Tabnuuei 6.

[Ipumeuanue - JTa Mepa MO3BOJISIET rAPaHTHPOBATh, YTO B CIy4ae KOPOTKOTO 3aMBIKAaHHS MEXy 0OMOTKaMH
¥ 9KPaHOM, KpaH BBIIEPKUT 0e3 MPpo0ost TOK, KOTOPBIH 1O HEMY MTPOXOIMT 10 cpabaThIBaHKs TOKOBOI! 3aIllUTHL



Tabmuma 6 - MuHIMansHas TONIIMHA (OJBIYM WM MUHMMAIBHBIN AMaMeTp MPOBOJIOKH DKpaHa B
3aBUCHMOCTH OT HOMHUHAJIBHOTO TOKA IPEJOXPAHUTEIIS

HoMmuHaJIBHBI TOK IpeloXpaHuTess, A 0,1 0,5 1,0 2,0 3,0 5,0

MuHnMaxbpHas TONIIHA YKpaHa u3 (OIBrH, MM 0,050 (0,050| 0,075 | 0,150 | 0,250 | 0,300

MuHIMaTbHBIA JHaMeTp IPOBOJIOKU dKpaHa, MM 0,20 | 0,45 | 0,63 0,90 1,12 1,40

Jlonmycky M3roToBUTENSI HE JIOJDKHBI CHIDKATh 3HAUEHHs, IPUBEJICHHBIE B Tabnuue 6, Ooyee yeM Ha
10 % nmu 0,1 MM, B 3aBUCHMOCTH OT TOr'0, KAKO€ U3 3HAUCHUM MCHBIIIE.

8.1.3.2 DkpaH u3 GoNbru JTO0HKEH UMETh J1Ba HE3aBUCUMBIX IPOBOJHUKA 3a3€MIICHUS, KAKIBIH U3
KOTOPBIX JIOJDKCH OBITh PAaCCYMTAH Ha MAaKCHUMAJIbHBIN JUIUTEIBHBINA TOK, KOTOPBIH MOXET IMPOTEKATh JI0
cpabaThIBaHUIT TOKOBOII 3amuThl, HarpuMmep 1,71y ast npegoxpaHuTens.

8.1.3.3 IIpoBONOYHBIM 3KpaH AOJKEH COCTOSATh IO MEHBIIEH Mepe M3 JABYX 3JIEKTPUUECKU
HE3aBUCHMBIX CJIOEB IPOBOJIOKH, KaXKIBI M3 KOTOPHIX JOJDKEH OBITh PAcCUMTaH Ha MaKCHUMAaJIbHBII
JUTATENEHBIN TOK, KOTOPBIH MOXET IPOTEKATh 10 cpadaThIBAaHMIA TOKOBOM 3aluThI, HarpuMep 1,71y mis
npenoxpanurens. M3onanusa Mexay cliosiMu JOJKHA BbIAEPKATh UCHBITaTeNbHOE HanpskeHue 500 B B
cootBercTBUM € 10.6.

8.1.3.4 CepledyHUKH BCEX CETEBBIX TPaHC(HOPMATOPOB MOIDKHBI OBITH 3a3€MJICHBL, 32 UCKIIIOYCHUEM
CIIydaeB, KOTJIa HCIIONB3YIOTCSA TPAHC(OPMATOPHI C H30JIUPOBAHHBIME CEPICIHUKAMI.

8.1.3.5 OOmotku TpaHchopMaTopa HE3aBUCHMO OT KOHCTPYKTHBHOTO WCIOJIHEHHUS JOJIKHBI
MPONUTHIBATHCS U30JSIIMOHHBIM JJAKOM HITH 3aJIMBAThCsI KOMIAYHIOM.

8.1.3.6 Bbi600b1 cemesoti u 6MOpUYHbIX 0OMOMOK 0I5l MPAHCHOPMAMOPOE KOHCMPYKYUU 81MOPO20
Mmuna OONXCHbL PACNONA2AMbCA  HA  PA3HBLIX CMOPOHAX Kapkaca kamywiku. Ilymu ymeuku u
NEKMPUYECKUe 3a30pbl MeHCOy 8blOOAMU 0OMOMOK, a makdice unoexc mpekunzocmoirxocmu CHUT
Kapkaca Kamywiku OOIHCHbl y0081emgopams mpebosanuam mabauyvl 4. [na  ymeHvuieHus
DPACCMOAHUL 8bIBOObL MO2YM  OblMb  pa30eieHbl U30IAYUOHHOU UIU 3A3eMIEHHOU NnepecopooKoll,
yoosnemsopsrowel mpebosaruam 6.4.1.

8.1.4 cupitanus TpaHC(HOPMATOPOB

8.1.4.1 Tpancgopmamopsi 00mdCHbI ObIMbL CMOUKUMU NPU KOPOMKOM 3AMBIKAHUU GMOPUYHOU
00MOMKU.

8.1.4.2 Coomeemcmaue cmoukozo K KOpOMKOMY 3aMbIKAHUIO MPAHCHOPpMAmMopa memnepamypHoim
mpebosaHuaAM O/l K1Accd UCNONb3YeMOU U30NAYUL NPOSepsiiom credyrouum obpazom. Bmopuunvie
06MOmMKU  MpancGopmamopa noouepeoHo 3aKOpavudaiom, npu 3MOM 6ce OCMalbHble 00MOMKU
HA2pyHCarom HOMUHANLHbIM OKOM. Toko8yio 3awumy npu UCHBIMAHUAX OMKIIOYAIOM, HO ee
napamempwl yyumvigaiom. Ecnu B TpaHchopMaTope HCHOJb3YIOT TOKOOIPaHUUYUTEIbHBIA PE3UCTOD,
3aJMTHI BMECTE€ C ero OOMOTKAaMH, HCIIBITaHHs TpaHchopMmaropa Ha YCTOWYHMBOCTb K KOPOTKHM
3aMBIKaHUSAM CIIEyeT MPOBOJUTH C YYETOM JTOTO pe3ucTopa. [Ipu 3TOM TOKOOTpaHHMYUTEIHHEII
PE3UCTOp JODKEH OBITh YCTAHOBJICH TaK, YTOOBI OOCCIEYHMBAIHCh IJIMHA IyTH YTEYKH W 3a30PHI B
COOTBETCTBUM C Tabimieid 4, u Mexay oOMOTKOW TpaHcdopmaTopa M PE3HCTOPOM OTCYTCTBOBAIH
HEHM30JIMPOBAHHBIC TOKOTIPOBOIAIINE YaCTH.

[Ipu wcmpITaHUAX TOK MEPBHYHOW OOMOTKH TpaHC(hopMaTopa MOJDKEH OBITH YCTaHOBICH PaBHBIM
1,71, WM MakCUMalbHOMY 3HAYEHHMIO TOKa IpephIBaTeis C JONYCTUMBIMH OTKJIOHEHHUSMU OT 3THX
3HaYeHUH BO BpeMs HcnbITaHuil He Oonee +10 %. 3HaueHHWe TOKAa YCTAHABIMBAIOT HW3MEHEHHEM
HaINpsOKeHUsl NEepBUYHOI OOMOTKM TpaHcdopmaropa OT HyNs 10 HOMUHAJIBHOTO HANpsDKEHHS (C
yuemom OONYCHMUMbBIX N0 OOKYMEeHmAayuu Ha 91eKmpoodopyoosanue nosvluienull nanpsoicenus). B
cllydyae HEBO3MOXKHOCTH OOECIEYHMTh BBINICYKa3aHHbIE 3HA4YE€HHS TOKAa 3a CYET YBEIUUCHHUS
HAaIpsHKEHUS, UCTIBITAHUS! TIPOBOJISIT IIPH MAaKCUMAJIbHOM CETEBOM HaIPSIKEHHH.

[IponomKNTEeTPHOCTh UCTIBITAHUH JOJDKHA COCTaBIATH HE MeHee 6 4 WIM 110 cpadaTbIBaHUA
HECaMOBOCCTaHABJIMBAOIIETOCS TEIUIOBOIO YCTPOHCTBA. [IpH MCHOIB30BaHUM TEIIOBOTO YCTPOUCTBA
CaMOBOCCTaHABIMBAIOIICTOCS TUIA HCIBITAHUSA CIEIyeT NpOBOAWTH B TedeHue 12 4. [lpm atom
TeMIiepaTypa OOMOTKM He JOJDKHA MPEBBIIATh JOMYCTHMOIO 3HA4YeHWs JUI Kiacca HCIOJIb3yeMOn
m3ossinun. Temneparypa 0OMOTKH JI0JDKHA H3MEPSThCs B cooTBeTcTBUM ¢ 10.5.

B npoyecce ucnvimanuii mpancgopmamop He O00MdCEH BOCNAAMEHAMbCA, HO OONYCKAEmCsl
3aMbIKaHue NepeULHOU Uil 8MOPUYHOU 0OOMOMOK C CePOeUHUKOM.

8.1.4.3 Tlocine wucnbplTaHWHA TpaHC(HOPMATOPOB HA YCTOWYMBOCTH K KOPOTKHM 3aMBIKAHUSM
M30JSIIUST  MEXKIy HCKPOOE30MacHbBIMH M HMCKPOONACHBIMH OOMOTKaMM JIOJDKHA BBIJICPIKHBATH
ucneITaTenbHoe HampspkeHue (cMm. 10.6), pasHoe (2 U, + 1000) B, Ho He menee 1500 B, rme U, -
MaKCHMaJIbHOE HAlpsDKeHHe JII000# UCTIBITYyeMON OOMOTKU. HcnvimamenvHoe Hanpsidcenue mencoy
J0OBLMU OOMOMKAMU U CEPOSUHUKOM UAU IKPAHOM 0019cHO 6bimb 2 Un, Ho He menee 1000 B.



8.1.5 KoHTponbHBIE TNPOBEPKH M HCHBITAHHSA CETEBBIX TPAHC(HOPMATOPOB, BHIIOJIHIEMbIE
M3TOTOBHUTENEM

Kaxnmprit ceTeBoit TpanchopMaTop NODKEH OBITh HCIIBITAH B COOTBETCTBUM € 11.2.

8.2 PaznesnuTenbHbIe TPaHCHOPMATOPHI

8.2.1 KoHCTpyKIMsS ¥ BO3MOXKHBIC TOBPEKACHUS Pa3eIUTENBHBIX TPaHC(HOPMATOPOB OJKHEI
COOTBETCTBOBATh TpeOoBaHMsM 8.1.

IIpumeuanne - DTo MOryT OBITH TpaHC(POPMATOPHI, KOTOPHIE HCHOIB3YIOTCS B CHUTHAJIBHBIX LEMAX, WIH
TpaHchOPMATOPHI IS APYTUX LieNiel, HampuMep Ui IpeoOpa3oBaTeneil MUTaHus.

8.2.2 HcnblTaHus pa3ienuTeabHbIX TPaHC(HOPMATOPOB JAOJKHBI OBITH BBIIIOJHEHBI B COOTBETCTBUH
¢ TpeboBanusiMu 8.1.4, 32 HCKITIOYEHUEM TOTO, YTO TaKUe TPAHC(HOPMATOPHI JTOJDKHBI OBITH HCIIBITaHbI
Ipyd MaKCHMallbHOM TOKOBOH Harpyske. Ecim TpaHcdopmarop HEBO3MOXKHO HCHBITaTh B 3THX
YCIOBUSIX, Kaxaast OOMOTKa IPU THUHOBBIX HCHBITAHHUSAX IOJDKHA HarpyaTbCs HMOCTOSIHHBIM TOKOM,
paBubM 1,71, B cooTBeTcTBUH C 8.1.4.

8.2.3 Tlpu KOHTPONBHBIX HCIBITAHMSIX H30JIHUA MEXKIY MEPBUYHOW U BTOPUYHBIMH OOMOTKAMHU
JIOJDKHA BBIACP)KMBATh HCITBITATENIFHOE HAaNpsDKeHue, paBHoe (2 Uy + 1000) B, Ho HE Menee 1500 B.

8.2.4 PaznenurenbHbIE TpaHC()OPMATOPHI, MOAKIIOUCHHBIE K HCKPOOMACHBIM IICIISM C BHEIIHEH
CHJIOBOH IIENbBIO, TOJDKHBI YUUTHIBATH BO3MOXKHOCTH HOIAJaHUS HA HUX MAaKCHMAaJIbHOTO HANpPsDKCHHS
MUTaHWA, HAIIPUMEP CETEBOTO HAINpPSDKEHUs. B Takumx pasnenuTensHBIX TpaHc(opmaropax MOIKHBI
OBITH MPUHATHI MEPHI, NCKIIOYAIOIINE MIEPETPY3KyY TPAHCHOPMATOpPaA BCIEACTBHE IOMATAHUS CETEBOTO
HaNpsDKEHUs, HalpuMep MPUMEHEHHUe 3alIMTHBIX CPEelCTB B cooTBeTcTBUM ¢ 8.1.2. Jlnsa obecnieueHus
HETOBPEkKAaeMOCTH 3a30pOB M MyTeH YTEUKH TpaHc(hOpMaTopa IMpHU BO3MOXKHBIX NEPEHAPSUKEHUSIX B
1enb MUTaHHS, B COOTBETCTBUU C TPeOOBaHMSIMH 8.8, BKIIOUAIOT MPEIOXpPAaHUTENb U CTAOMIUTPOH.
HomunansHoe BxoaHOE HanpsixkeHue 1o 8.1.4 10mKHO OBITh PaBHBIM HANPSHKEHUIO CTAOUIUTPOHA.

8.3 KopoTko3aMKHyTBIe 00MOTKH M ApOCCeTH

8.3.1 JlemncepHble 0OMOTKH, BBITIOJIHEHHBIE B BHAE KOPOTKO3aMKHYTBIX BHUTKOB JJISI CHHKCHUS
BIIMSTHUS WHAYKTUBHOCTH, JOJDKHBI PacCMaTpUBAaTHCS KaK IMOBPEXKTAEMbIE TOJNBKO Ha Pa3MBIKaHME,
€CIIi OHM WMEIOT HaJeKHYI0 MEXaHHYECKYI0 KOHCTPYKIMIO, BBIOJIHEHHYIO, HAalpHMeEp, B BHAE
OecmIoBHOW METAIIMYeCKOW TpyOKM M OOMOTOK M3 HEHM30JMPOBAHHOTO IPOBOAA, COCIUHEHHBIX
3aMKHYTOH CBapKOW, ITAWKOM WIH APYTUMH PAaBHOIICHHBIMHU CIIOCOOaMH.

8.3.2 [dpoccenu, npumensemvie 8 UCKPOOE3ONACHBIX YeNnsax, OOIICHbI PACCMAMPUBAMNbC KAK
nogpesicoaemvle MONbKO PAIMbIKAHUE, €CNU UX HAMOMKA 6blNOJHEHA PAO060l, GUMOK K GUMKY, C
USOUPYIOWUMY NPOKAAOKAMU MeHCOY CIOAMU, C NPONUMKOU OOMOMOK USOJAYUOHHLIM NIAKOM U
KOMRAYHOOM.

Medicoy eumrosas uzonayus 0OMoOmo4Ho20 npoooa 00NCHA OblMb PACCYUMAHA HA HANPSAJICEHUe,
PpasHoe ympoeHHOMY NA0eHUI0 HANPAJICEHUs Ha OpOccene 6 HOPMAbHOM U AGAPULIHOM PEeICUMAX.

8.4 Tokoorpann4nTeIbHBIE PE3UCTOPDI

8.4.1 ToxoorpaHUYHTEIHHBIE PE3UCTOPHI IOIKHBI OBITH OJJHOTO M3 CIIEYIOMINX THIIOB:

a) TICHOYHOTO;

6) MPOBOJIOYHOTO C 3AIIUTON MPOTUB Pa3MaTHIBAHUS IPOBOJIOKU B CIIydae ee 0OpbIBa;

B) HENEYaTHOTO, MWCIOJNB3YeMOrO0 B THOPHIHBIX UM TOMOOHBIX IEMAX, C ITOKPBHITHEM,
COOTBETCTBYIOIIMUM 6.4.8, WM repMETU3UPOBAaHHbIE coryiacHo 6.4.4.

8.4.2 He moBpexaaemblii TOKOOTPaHHUYUTENIBHBII PE3UCTOP NODKEH CYHMTATHCS MOBPEKIAEMBIM
TOJIBKO Ha pa3MbIKaHUE 1IN, YTO PACCMATPHUBAIOT KaK OJJHO YIUTHIBAEMOE MOBPEKICHNUE.

8.4.3 ToKOOrpaHNUNTENbHBIA PE3UCTOP NOJDKEH OBITh HATrPY)KEH B COOTBETCTBHU C TPEOOBAHUSIMU
7.1 m BBIAEP)KMBATH IO MEHbIIEH Mepe 1,5-kpaTHble MakCUMalbHble 3HAYCHHS HANPSOKEHUS U
MOIITHOCTH B HOPMAJIBHBIX W aBapHHUHBIX pEKUMax palOOThl, OMpeleNeHHbIX B paszxene 5. He
MOBPEXIAIOTCA HA 3aMBIKAHNE MEXIY BUTKaMH NPABHIBLHO HArpyXXEHHBIE ITPOBOJIOYHBIE PE3UCTOPEI,
MMEIOIINE 3aJIUThIe OOMOTKH. J{J1 3aMBKN OOMOTKH CIIeTy€eT MCHOIb30BaTh N30ISIIUOHHBIH MaTepral
CO 3HAYEHHEM HHJIEKCA TPEKMHIOCTOMKOCTH B COOTBETCTBHHM C TaOmumeil 4, NMpu HOMHUHAILHOM
HaIpsHKEHUH, YKa3aHHOM M3TOTOBHUTEIIEM.

8.5 PasnesquTenbHbIe KOHICHCATOPLI

8.5.1 B HemoBpexnaeMoM y3ie HEOOXOJMMO HCIIOIb30BaTh OJIOK M3 JBYX IIOCIIENOBATEIHHO
MOAKIIIOYEHHBIX KOH/IEHCATOPOB, OJMH W3 KOTOPBIX pPaccMaTpUBAIOT Kak IOBPEXJaeMbli Ha
3aMbIKaHUE WIN pa3MBIKaHUE Iemu. [ oreHKr HCKPOOe30TacHOCTH CiielyeT BEIOMpaTh KOHASHCATOP
C MaKCHMaJlbHOM EeMKOCTBIO, a KO3(PQPHUIIMEHT HCKPOOEe30macHOCTH 1,5 JO0DKEeH HCIOIbh30BAThCS
MIPUMEHHUTEIBHO K OJIOKY.

8.5.2 PaznenurenpHbIE KOHICHCATOPH! MOJDKHBI HM3TOTOBIATHCS C HCIHOJB30BAHHUEM TBEPIOTO
JIURJIEKTPUKA W MUMETh BBICOKYIO HAAeKHOCTh. [IprMeHeHHWe SJeKTPOTUTHYECKHX WM TaHTAJIOBBIX
KOH/IEHCATOPOB HE JONyCTUMO. BHemHme coeauHeHWs Ol0Ka KOHJIEHCATOPOB  JIOJKHBI



COOTBETCTBOBATH 6.4.

8.5.3 M3omauus Kakaoro KOHAEHCATOpa AOJDKHA BBIAEPKUBATH WUCIBITAHHUA Ha SJIEKTPUUYECKYIO
mpodHOCTs cormacHO 6.4.12. Ecim  pa3genuTenbHbIE  KOHIACHCATOPHI  HCHONB3YIOT — MEXIY
MCKpPOOE30IacCHBIMH M MCKPOOIIACHBIMHU LIEISIMHU, JIOJDKHBI YYUTBHIBATHCSI BCE BO3BMOXKHBIE TIEPEXOIHBIC
HPOLIECCHL.

8.5.4 Byok u3 pa3zaenuTenbHBIX KOHIEHCATOPOB, BBINOJIHEHHBIH B COOTBETCTBUH C 8.8, MOJKEH
paccMaTpuBaThcs KaK HEMOBPEXKAaeMOe raJbBaHUYECKOE pa3JiesieHue AN IOCTOSHHOTO TOKa.

Konpgencaropsl, MOIKIIOYEHHBIE MEXKIY KOPIIYCOM 3JIEKTPOOOOpYyIOBaHMS M HCKpOOE30MacHOU
LEeNbl0, JOJDKHBI COOTBETCTBOBaTh 6.4.12. B cmywae, ecnmu uX OTKa3 NPUBOAUT K HapyIIECHHUIO
UCKpPOOE30IacCHOCTH (HANpHUMep, BO3HHKHOBEHHIO ITyTeH 00X0Ja 3JIEMEHTOB, OT KOTOPBIX 3aBHUCHT
HCKpPOOE30IacCHOCTh), OHHM JOJDKHBI COOTBETCTBOBATH IEPEUNCICHHBIM BBINIE TPEOOBAaHMAM K
pa3eNuTeNbHBIM KOHICHCATOPaM.

HpI/IMe'{aHI/Ie - Ha3naueHue >THx KOHAEHCATOPOB - (bHHBTpaIII/ISI BBICOKHX 4YaCTOT.

8.6 BJ10KkM MCKPO3A1UMTHI HA MOJIYNIPOBOJHUKOBBIX 3JIeMEHTAX

8.6.1 Obmue TpeboBanms

8.6.1.1 I'pymma 31eMEHTOB MOKET pacCMaTPHUBATHCS KakK OJOK MCKPO3AIINUTHI, €CIIN OH TapaHTHPYET
MCKPOOE30IacCHOCTD IIETIH.

8.6.1.2 CoeauHEeHHE MIYHTHPYIONIMX JIIEMCHTOB B OJIOKEC JOJDKHO OBITH BBINOJHEHO B
COOTBETCTBMHM C 8.7 WIM CKOHCTPYUPOBAHO TakMM OOpa3oM, YTOObI OTKJIIOYEHHWE OIHOTO U3
IIYHTHPYIOIIUX 3JIEMEHTOB BBI3BIBAIO OTKIIOUEHHE JIEKTPUYECKOH MU U 3alIUIIaeMbIX 3JIEMEHTOB.

B HenoBpexnaeMoM OJI0Ke UCKPO3aLIUThl IIYHTUPYIONIME 3JIEMEHTHI (OBl MM CTa0MIUTPOHBI)
JOIKHBl JOyOmupoBaTbes. [onyckaemces He O0y61upoéamv WYHMUPYIOWUL NeMeHm, eclu OH
NOOKIIOHUEeH MaKum o00pasom, 4mo npu obpvige n10O0U U3 €20 yeneu, Kpome HENpOBOJIOYHbIX
COCOUHUMENLHBIX BbIBOO0E CAMO20 WIYHMA, NPOUCXOOUM OMKIIOUEHUE WYHMUPYEMO20 dNeMeHmA.
Juonsl n CTaOMIMTPOHBI NOJDKHBI OBITH PAacCUWTaHBl HA IMPOJODKUTENBHBIN TOK, KOTOPBIH MOXKET
MPOTEKATh B MECTE X YCTAHOBKU MPH MOBPEXKICHUH Ha 3aMbIKaHHE.

IIpumeuanus

1 I[J'ISI NpeaoTBpallCHus BOCIUIAMECHCHUS B3pLIBOOHaCHOﬁ CMECHU NPU UCIBITAHUAX Ha HCKpooﬁpa3y}omeM
MeXaHH3Me B CIIy4ae 00pbIBa COCIMHCHHUS MOXXET ITOTPeGOBaThCS FepMeTH3alHs OJI0Ka B COOTBETCTBUH C 6.4.4.

2 ]_HyHTI/Ipy}OHII/Ie OJIEMEHTBI, HCIOJIL3YEMBIC B 6n01<ax, MOIr'yT IPOBOAWUTHL TOK B HOPMAJIbBHOM PEKUME
paboTHL.

8.6.1.3 DneMeHTHI 010Ka HCKPO3AIIUTHI JOJDKHBI OBITH HAPY>KEHBI B COOTBETCTBUH € 7.1, BKiIIOUas
CIIydau BO3JICHCTBUS HANPSKEHUS TIEPEMEHHOT0 Toka co 3HaueHueM Un. IIpu 3amuTe oT neperpysku ¢
MOMOIIBIO TIPEJOXPAHUTENS IIYHTHPYIOIIUE 3JIEMEHTHl OJO0Ka JOJDKHBI OBITh pacCuUnMTaHbl Ha
jumtenbHoe mporekanune Toka 1,71h. KOHCTpykmust mnpenoxpaHuTens [OIDKHA —YIOBIETBOPSTH
TpeboBaHusM 7.3. CHOCOOHOCTH 3JIEMEHTOB OJIOKA BBIJICP)KUBATh MEPEXOHBIE PEXXUMBI JOJDKHA OBITH
nposepeHa B cooTBeTcTBUM ¢ 10.12 wiM onpenensThesi CpaBHEHNEM TOKOBPEMEHHBIX XapaKTEePHUCTHK
cpabaThIBaHUS TPEIOXPAHUTENS C WMITYJbCHBIMH Pa0OYMMH XapaKTepUCTHKAMHU 3JIeMEHTOB. Jlis
Oe3omacHbIX OJIOKOB HMCKPO3AIIMTHI, M3TOTOBIEHHBIX KaK OTJENBbHOE 3JIEKTPOOOOPY/IOBAHME,
KOHCTPYKLHS I0JI’KHA COOTBETCTBOBATH 9.2.

8.6.1.4 Ilpm mpuMeHeHMHM OJIOKa HCKPO3AIIMUTHl C IIYHTUPYIOIIUMH 3JE€MEHTaMH B KadecTBe
HETIOBPEkKAAEMOT0 y3/1a HE0OX0UMO yIHUTHIBATh CIIEAYIOLIEE:

a) KXl M3 JBYX IIYHTHPYIOIIMX 3JIEMEHTOB PacCMaTpHUBAIOT MOBPEKAAEMbIM Ha pa3MbIKaHUE
ey,

0) BBIXOIHBIM HaNpsDKCHHEM OJIOKA HWCKPO3AIIMTHl CYMTAIOT HauOonbllee HaNpsDKEHHE
IIYHTHPYIOIIETO JIEMEHTa;

B) MOBPEKACHHE KAXKJOT0 IIYHTHPYIOIIETO 3JIEMEHTa Ha 3aMbIKaHHE PacCMaTpUBAIOT KaK OJHO
YUHUTBIBAEMOE TTOBPEK/ICHHE;

r) kodddumment wnckpobesomacHocTH 1,5 HOMKEH NPUMEHSTHCS KO BCEM TOBPEXKICHUSM,
HNEePEeYUCIeHHBIM B 5.2 1 5.3;

1) OJIOKHM MCKPO3ALIUTHI C IYHTHPYIOIUMH THPHUCTOPAMH JIOJDKHBI HCIIBITHIBATHCSI B COOTBETCTBUH
¢ 10.3.3.

8.6.2 Brioku NCKPO3aIINTHI C ITYHTUPYIOIIUMHE IEMEHTaMU

8.6.2.1 bBnok wuCKpO3amMUTHl € MIYHTHPYIOIUMH 3JEeMEHTAMH JOJDKEH TapaHTHPOBAaTh, YTO
ANIEKTPUUYECKHE MapaMeTpbl OTJEIHHOTO 3JEMEHTa WIIM TPYIIBI 3JIEMEHTOB B MEPEXOIHBIX PEXKUMAX
SIBJISIFOTCS] KOHTPOJIMPYEMBIMH BEIMYMHAMH, KOTOPBIE HE HAPYIIAIOT HCKPOOE30MacHOCTH LIETH.

8.6.2.2 Ecim GJIOK HCKpPO3ALIUTBHl C IIYHTHUPYIOIIMMH 3JIEMEHTaMH MOAKIIOYAIOT K HCTOYHHKY
MUTaHMS, XapakTepusylomemycs Toibko 3HaueHneM Upm, OH JIOJDKEH aHaJIM3UpOBAaThCS HA
YCTOWYMBOCTh K HEPEXOAHBIM PEKMMaM B COOTBETCTBUH C 8.6.1, 32 MCKIIOYEHHEM CIIy4aeB, KOTAa



0JIOK UCTIOJTB3YIOT:

a) A7 OTpaHWYCHHS SHEPTHH pa3psiia, BBIACIAIOMICHCS, HAampuMep, W3 WHIYKTHBHOCTEH WIH
MBE303JIEKTPHUECKUX YCTPONCTB;

0) 11 OrpaHUYCHHUS HANPSHKSHUST YCTPOWCTB, HAIIPUMED KOHIICHCATOPOB.

8.6.2.3 Jluoapl BBINPSIMUTEIBHBIX YCTPONCTB COOTBETCTBYIOLICTO HOMHUHANIA, COOpaHHBIC IO
MOCTOBOH CXeMe, IOJKHBI PaCCMaTPUBATHCS KaK HEMIOBPEIKIAEMBIN ITYHTUPYIOIIUIN OJIOK.

8.6.3 BJIoKU HCKPO3aLIUTHI C OTPAHUYUTEIIIME HATIPSKCHUS FJTH TOKA

8.6.3.1 Bnok uckposawumol ¢ 02pAHULUMENIMU HANPANCEHUS UL TMOKA O0IIICEH 2apaHMUposama,
4mo K UCKpoOe30nacHol yenu npuKkiadbléarom HANpsdicenue Ui mox 3a0aHHo20 YPOGH.

8.6.3.2 Brok MCKpO3aIIUTHl ¢ OTPaHUYUTEISIMA HATIPSHKCHHS JOJDKEH OBITh OOBEKTOM aHANIHM3a B
MEPEeXOAHBIX peXHMaxX, KOTJa OH MOXKET MOAKIIOYATECS K WCTOYHHKY IHTaHHA, I KOTOPOTO
ompeneneHa Toiapko BenmnmdnHa Uy B cOOTBETCTBHH C 8.6.1, 33 HCKIIFOUEHHEM CITy4aeB, KOTJa MUTaHUE
0JI0Ka OCYIIECTBIISIOT OT:

a) HEIIOBPEKAAEMOT0 TPaHC(OPMATOPa, BEIIIOIHEHHOTO B COOTBETCTBUH C 8.1;

0) 6J0Ka MCKPO3aIUTHl Ha AU0MaX (CTaOMIMTPOHAX), BBITOJHEHHOTO B COOTBETCTBUH C Pa3eiioM
9;

B) OaTapew, BHIMOIHECHHOM B COOTBETCTBUH C 7.4;

T') HEMIOBPEKAAEMOTO NIYHTUPYIOMIEro OJI0Ka O€30MacHOCTH B COOTBETCTBHH C 8.0.

8.6.3.3 Bnok uckpozawumul ¢ 0Spanudumensmu moxa OoadiceH Ovlmb O00BLEKMOM aHAIU3A 6
nepexooHbiX pedcumax 6 coomeemcmeuu ¢ mpeboganusmu 7.5.1, a e2o numanue OO0AIHCHO
0CYUeCmenAmbCsi MOAbKO OM:

@) Henospex’cOaemo20 Mmpanchopmamopa, 8bINOIHEHHO20 co2nacHo 8.1;

8) bamapeu, 8bINOIHEHHOU CO2AACHO 7.4.

8.7 IlpoBona u coeguHeHUs1

IIpoBoma, BKIOYas WX IOICOCOMHEHUS, JOIDKHBI pacCMaTpUBATHCS KaK HEMOBpEXXIacMble Ha
pa3MBIKaHUE B CIEAYIOUINX CITydasX.

a) /11 npoBOAOB!

1) ecnu 1Ba MPOBOHUKA BKJIIOUEHBI MTapalIeIbHO;

2) ecau OAHOXWIBHBIA IPOBOJ UMeeT quameTp He meHee 0,5 MM u cBOOOIHYO ANTMHY MeHee 50 MM
WM HaJIeKHO 3aKPEIUIeH B TOUKE COeIUHEHUST;

3) eciiu OJMHOYHBIA MHOTOXXWIBHBIH WM TMOKHI MPOBOJ JICHTOYHOTO THIIA MMEET CCUCHUE HE
menee 0,125 mm? (nuamerp 0,4 MM), He neperubaercs npu paboTe U UMeeT JIMHY MeHee 50 MM MiIH
HAJIC)KHO 3aKPEIUICH B TOUYKE COCTUHCHUS.

0) 1 MpOBOTHUKOB MTEYATHBIX ITJIAT:

1) ecru 1Ba MPOBOIHUKA IIUPHHOW HE MEeHee | MM BKIIFOUEHBI TTapaljIeIbHO;

2) ecny OIMH TPOBOJAHUK MMEET IUPHUHY HEe MeHee 2 MM Wi 1% OT CBOEH JINHEI, B 3aBUCHMOCTH
OT TOTO, KaKOe 3HaUeHHE OOJIbIIIE;

3) ecru KaXKABIi MPOBOIHUK BBHITOJHEH U3 ME HOMHHAJIBHOM TOJMIIWHON HE MeHee 35 MKM.

B) Jla coequHenuit (McKiTto9ast IITETNCEeNN, PO3ETKU M KIEMMBI):

1) ecnut 1Ba coelMHEHNS NapajIebHbI;

2) ecnu UMEETCs] OJMHOYHOE MAasHOe COEAMHEHHEe, B KOTOPOM TMPOBOJ MPOXOAMT HYepe3 IUIaTy
(BKITIOYAsT OTBEPCTHS 4Yepe3 Hee) W OH HM3OTHYT IMepes] NMaikod, a eclu He HM30THYT, TO 3amasH
MOCPEJICTBOM HCIIOJIb30BaHUSI aBTOMATA, HITU UMEET COSMHEHNE CKPYTKOU, 3amasiH TBEPIbIM MPUTIOEM
WIIH TIPUBapEH;

3) ecru IMeeTCsT OMUHOYHOE OOJITOBOE COSAMHEHHE, KOTOPOE COOTBETCTBYET 6.0.

8.8 Pa3zgenureiibHbIE 3JIEMEHTBI

8.8.1 PaznmenutenpHBIE 3JIEMEHTHI, YIOBJICTBOPSIONINE TPEOOBAHMSAM JAaHHOTO IYHKTA, CIEIyeT
paccMaTpuBaTh Kak 00ecrieynBaroIIre HeITOBpEeXKIaeMoe pa3aeiicHue.

8.8.2 Pa3nenurenbHbBIC 3JIEMEHTHI, KpOMe TpaHC(OPMATOPOB U pelie, HalPUMEpP ONTPOHEI, JOJKHEI
paccMaTpuBaThCs Kak 0OecleuMBaroliie HETOBpEXKIaeMble pa3felieHUus MEXIy OTIeIbHBIMU
MCKpOOE30MacHBIMU ETISIMU, €CITH BBITIOJHSIOTCS CISAYIONINE YCIOBHS:

a) Harpy3Ka dJeMeHTa COOTBETCTBYeT TpeboBaHusM 7.1;

0) nyIeMEeHT BBIACPKMBAET HCIBITAHWE Ha JIIEKTPHUYECKYI0 MPOYHOCTH corjacHo 6.4.12. Ilpm
MPOBEJICHUN HWCIBITAHWA 3HAYEHWE WCMBITATEILHOTO HAMPSOHKCHHs] JIOJDKHO BBIOMpAThCS B
COOTBETCTBUU ¢ TpeOoBaHWsIMH 6.4.12 ¥ OBITh HE MEHBIIIE HOMHHAJIHLHOTO 3HAYCHUS HAMPSIKCHHUS
W30JISIIIUM PA3JeNIUTEIbHOTIO AJIEMEHTA.

8.8.3 Ilpu TpUMCHEHWU pPA3NCIUTEIBHBIX 3JCMEHTOB MEXAYy HCKpOOE30macHBIMH U
HUCKPOOIIACHBIMHM IICTISIMH  TYTH YTEYKH U JICKTPUYECKHE 3a30pBI JIOJDKHBI  YIOBJIETBOPATH
TpeOOBaHUAM TaOIUIBI 4, 32 HCKIFOYEHUEM BHYTPEHHEH YaCTH pa3eUTEIbHBIX JIEMEHTOB, €CIIH OHI
UMCIOT TePMETUYHYI0 HEepa3OOpHYI0 KOHCTPYKIIHIO, HAIIPHMEpP OINTPOHOB, JUII KOTOPBIX 3HAYCHUS,



yKa3aHHbIE B MyHKTax 5-7 TaOmmmopl 4, He npuMeHsroT. Harpyska Ha pas[enuTeNbHbBIC HIIEMEHTHI
JOIDKHA YHOBIETBOPSATH TpeOoBaHMAM 7.1. UToOB HCKIIOYHTH BO3MOXKHOCTH IIE€PErpy3KH
pa3leNUTENbHBIX JJIEMEHTOB, BBIBOJBI HCKPOOIIACHOW IENMM CIEeAyeT CHA0XaTh 3aIlUTOH, 3a
UCKITIOUYEHHEM CIIy4aeB, KOTJja MOXKET OBITh [T0Ka3aHO, YTO LU, MOJKIIOYEHHBIE K 9TUM BBIBOJAM, HE
MOTYT TPHUBECTH K IIOBPEXKICHUIO pPa3JeITEIBHOIO 3JEMEHTa. 3allluTa OT Meperpy3ku
pa3leNUTENbHBIX JJIEMEHTOB CO CTOPOHBI HMCKPOOIIACHOW IIeTH, HAIpUMEP, MOXET JOCTUTaThCs
BKJIFOUEHHEM CTaOWIIMTPOHA, 3aIMIIEHHOTO MPEIOXPaHUTENEM C COOTBETCTBYIOIIMMHU MapaMeTpaMHu,
CIIOCOOHOTO TpephIBaTh aMIUIMTYJHOE 3HAYEHHE TOKAa MCTOYHMKA NuTaHus. [Ipu 3TOoM TpeOGoBaHus
Tabnuupl 4 K TMPEAOXpaHUTENI0 M CTa0WIMTPOHY HE IPUMEHSIOT. HoMmHHalbHAs MOIIHOCTB
CTaOMINTPOHA JOIDKHA OBITh HE MEHEEe 3HA4YCHHWs, II0JIy4aeMOro B pe3yibraTte yMHOKeHus 1,71, Ha
MaKCHMaJbHOE HampshKeHHe crabmimsanui. KOHCTpyKnus NpeJoXpaHWTENs W METOJ MOHTaxa,
HalpuMep B JiepiKaTelie, JOJDKHBI YIOBIETBOPATh TPEOOBAHMSAM M HOpMaM Ha 3JIEKTPOOOOpYyIOBaHNE
00IIIETO HAa3HAYECHUS.

8.8.4 K myTaM yTeuknm W 3JICKTPHYCCKHM 3a30paM BHYTPH ONTPOHA, KOTOPBIH COOTBETCTBYET
paszmenaM 5-7 NAaHHOTO CTaHAApTa, TPeOOBAHMH HE NPEBABISAIOT, NPH YCJIOBHH, YTO BHYTPEHHHE
9JIEMEHTHI ONITPOHA B HOPMAJIBHOM PEXMME PaOdOTHI U B CiIydae HEHUCIIPAaBHOCTEH B MCKPOOE30IaCHBIX
M MCKPOONACHBIX IETAX HAarpyKeHbl He Oosee yeM Ha 2/3 OT MakCHMaJbHO JOITyCTUMOM MOIIHOCTH,
YKa3aHHOW M3rOTOBUTEJIEM.

8.8.5 PasnenmurenbHbIC penie NODKHBI OTBeuaTh TpeOoBaHUsAM 6.4.13, a oOMOTKa pelie MO/DKHA
o0ecreunBaTh paccesiHue MaKCUMaJIbHOM MOIKII0UEHHON 3JIEKTPUIECKO MOIITHOCTH.

[Tpumeuanue - TpeboBanus 7.1 Ha OOMOTKH peliec HEe PaCpPOCTPAHSFOTCS.

9 bapbepsl 6€301aCHOCTH HA JHOAAX

9.1 O0mMe MoJI0KeHHu s

9.1.1 Bapwep be3onacrocmu na duodax (cmadburumponax) npeocmasisiem coooil y3en 3aKOHYeHHOU
KOHCIPYKYUY, Y0061emeopaowuti mpebdosanuam HACMoAwe20 Cmanoapma, Komopbvli Moxicem
U320MABIUBAMBCA 8 GUO0e OMOENbHO20 NEKMPOOOOPYOOSAHUA UU HACMU UCKPODE30NACHO20 U
CBA3AHHO20 71eKmpoobopydosanusi. bapbepbl 0€30IMaCHOCTH CIY)KaT B KauecTBE pPa3leiHTENIbHBIX
AJIEMEHTOB MEXIYy HCKPOOE30MacHbIMU M HCKPOONACHBIMU LIEMSMHU M COCTOST W3 IIYHTHPYIOIIUX
JIMONOB (CTaOMJIMTPOHOB) U TIOCIENOBATENbHO BKJIIOYEHHBIX PE3UCTOPOB WM PE3UCTOPOB U
npepoxpanuresied. B cooTBeTcTBUM ¢ TpeOOBaHUSAMHU HACTOSIIETO CTaHAApTa Oapbepbl 0E30IIaCHOCTH
JIOJDKHBI IPONTH KOHTPOJIbHBIE UcHbITaHus 1o 11.1.

IIpnumeuanne - CiocoGHOCT Oapbepa 6e30IaCHOCTH BBLIEP)KUBATH IIOBPEKICHNUS, BHI3BAHHBIE ITEPEXOAHBIMH
pexUMaM¥, T0JDKHA OBITh HCIIBITaHa B cOOTBeTCTBHH ¢ 10.12.

9.1.2 Bapbepsl 0€30MaCHOCTH, COCTOSIIUE TOJBKO W3 JABYX JAMOJOB WU JHOJHBIX IIETOYEK U
MpPUMEHsIEMbIE JIJIsl ICKPOOE30MacHbIX [eTieil YPOBHS 18, pACCMATPHUBAIOT B KAYECTBE HEMOBPEKIAEMBIX
OJIOKOB B COOTBETCTBHH C 8.0, TIPH YCIOBHUH, YTO AUOJBI MIPOILIH KOHTPOJIbHBIC HcTbITarus o 11.1.2.

9.1.3 Inst qBYXIHOAHBIX 0aphepOB, UCIOJIB3YEMBIX JJISI HCKPOOE30MacHbIX Lerell YpoBHs ia, mpu
MPUMEHEHUH pa3fiesia 5 B pacueT MPHHAMAIOT MOBPEXKICHIE TOIBKO OJTHOTO JHOJA.

9.2 KoHcTpyKuust

9.2.1 MoHnrax

KoHCcTpykiMs J0MKHA HCKIIOYaTh BO3MOMKHOCTh HEMPABUIIBHOTO MOHTaXa, KOTJa TPYIIy
0aphepOB YCTAHABIMBAIOT BMECTE, HANPHMEP, C MOMOIIBI0 aCUMMETPHYHOCTH (POPMBI KPEIUICHUS
aneMeHTa 6apbepa WiH (1) IIBETOBOH MapKHUPOBKH.

9.2.2 VerpoiicTBa Aj1s 3a3eMIICHHS

JlomoTHUTENHHO K JIIOOBIM CPEJCTBAM COCIUHEHUS BHYTPEHHEW DJIEKTPUYECKOW IEeNH ¢ 3eMilei
Oaprep JOIDKEH UMETh O KpaifHell Mepe emie OJHO COSAMHUTEIHHOE YCTPOWCTBO WIIM CHAa0XKaThCS
M30JIMPOBAHHBIM POBOJIOM C ILIOMIA IO MONEPEYHOrO CEYEHHUs He MeHee 4 MM? ISl 3a3eMIICHHS.

9.2.3 3ammra KOMIIOHEHTOB

Bce anemeHTHI Oapbepa 0€30MacHOCTH JTOJKHBI MPEJCTABIATE COOOH eIMHBIA Hepa30OpHEIA OJIOK,
3aJUTHIA KOMIIAYHAOM B COOTBETCTBUU C 6.4.4 WM BBHIIOJHEHHBI B Hepa3OOpHOH 000J0dYKe,
HCKJTIOYAIoIIe BO3BMOKHOCTh PEMOHTA UJIU 3aMEHBI DJIEMEHTOB €r0 BHYTPEHHEI'0 MOHTaXa.

10 IIpoBepkH M HCNIBITAHUSA
10.1 McnipiTaHusi HA UCKPODE30MACHOCTH

10.1.1 OOuue moaoKeHHs
10.1.1.1 HcoelTaHus >JEKTPUUECKHUX [EMEH Ha HMCKPoOOpas3yrolmleM MeXaHH3Me JOJDKHBI



NPOBOAUTCS C IENbI0 TIOATBEP)KACHHA, YTO OHM HE CIOCOOHBI BBI3BaTh BOCIIAMCHEHHS
B3pBIBOONACHOW CMECH B YCIIOBHAX, YKAa3aHHBIX B paszlelne 5 Al COOTBETCTBYIOIIMX YPOBHEH
HCKPOOE30IaCHBIX IIeTIeH.

10.1.1.2 Dnexrpudeckue LENU AOIKHBI UCIBITHIBATHCS B HOPMAJBHBIX M ABAPUMHBIX PEKUMAX
paboThl, c yueToM Kod(duIHeHTa HCKpOOE30MacHOCTH, KaK ONUCAaHO B IPWIOKEHHH A.
HckpooOpasyromuii MexaHW3M JIOJDKEH BKJIIOYATHCS B KAKAYI TOYKY HCIBITYEMOW IIemu, JUIst
KOTOPOH BO3MOXXEH OOpBIB, KOPOTKOE 3aMBIKaHWE WJIM 3aMblKaHWe Ha 3emunto. MckpooOpasyrommid
MEXaHU3M JIOJDKEH OBITh  IMOMEIIEH BO  B3pBIBHYIO KaMmepy, 3alloJHEHHYIO0  HauOosee
JIETKOBOCIUIAMEHSIEMOM MCIBITATEILHOM B3PHIBOONACHONH CMECHIO IPH KOHIEHTpalMsIX, yKa3aHHbIX B
10.2, u kamuOpoBatbes B coorBeTcTBHA ¢ 10.3.

10.1.1.3 DOnekTpuyecKyro Ierb MOXXHO HE MOJBEPraTh THUIIOBOMY HCIIBITAHUIO C TPHMEHEHHEM
HCKpOOOpPa3yolmero MEXaHHW3Ma, €CIM €€ CTPYKTypa M D3JICKTPUYECKHE IapaMeTpbl JOCTATOYHO
XOpOIIO  OMpEIETeHBl, a HCKPOOE30MACHOCTh MOXHO  OIGHHTh IO  XapaKTepHCTHKaM
ncKkpobe3onacHOCTH Ha pucyHKax A.l - A.22 wmu mo Tabnumam A.l u A.2 MeTomaMu, ONMCAaHHBIMH B
MPWIOKEHUU A.

10.1.1.4 Hzeomosumenem 21ekmpoo60py006anus OOJNHCHbI OblMb YKA3AHbL OONYCKU U3MEHEHUs.
HANPACEHUs. U MOKA 8 YeNsx, Om KOMOPbIX 3a8UCUM UCKPOOE30NACHOCHb.

IIpumeuanune - Ilemb, oOIleHKa KOTOPOH TPOBENEHA C HCIOJB30BAHUEM XapaKTEPUCTUK
MCKPOOE30IIaCHOCTH M TaJIHIl, MOXKET BBI3BaTh BOCILUIAMEHEHUE IPU HUCIBITAHUU C NMPHUMEHEHHEM
HCKpOOOpa3yrolero ycrpoicrsa. UyBCTBUTEIBHOCTh HCKPOOOPA3YIOIIEro yCTPOHCTBa MEHSIETCS, a
XapaKTepUCTUKU UCKPOOE30MacHOCTH U TalOJIMIBI COCTABJICHB HA OCHOBAHMH OOJIBIIOTO YHCIIAa TAaKUX
ucnelTannil. OLEHKA ¢ TPUMEHEHHEM XapaKTePUCTUK MCKPOOE30MacHOCTH 1 Tabmui] 6onee JIOTHIHA U
UMEeT TPEHMYIIECTBO MO CPAaBHEHHIO C Pa30BBIMH OSKCHCPHUMEHTAIGHBIMH  PE3YIbTaTaMH,
MOTYYCHHBIMH C TIOMOIIBIO HCKPOOOPa3yIOIET0 MEXaHN3Ma.

10.1.2 Hckpoobpazyromuii MeXaHu3M

10.1.2.1 UckpooOpasyromuii MexaHU3M IOJDKEH COOTBETCTBOBAThH OIMICAHHOMY B IPHIOKCHHUU b,
3a UCKJIIOUCHHUEM CIIy4yaeB, KOTJa B MPUWIOXKEeHUU b unu 6 3axmouenuu ucnvimamensvHou opeanuzayuu
yKa3aHO Ha €ro HENPUTOJHOCTb. B amux cayuasx ciedyem uchoib308ams Opyeou UCKpooopasylowui
mexanusm, obecneuusaroujuil 0OUHAKOGYI0 CO CIMAHOAPMHbIM MEXAHUIMOM YYECMEUMENbHOCMb Ol
yeneu (yenu), OONYCKaeMviX K UCHbIMAHUAM HA cmanoapmuom mexanusme. IIpu 3ToM 000CHOBaHHE
INPUYMHBl HCTIONB30BaHMA HECTAHJAPTHOI'O MEXAaHU3MA U B03MONCHOCU NONYYEHUs HA HeM
KOpPEKMHbIX pe3yIbmamos Ucnvlmanuii TOJKHBl BKIIIOYAThCS B MOSCHUTEIBHYIO JIOKYMEHTAaIuio. B
Kayecmee CMaHOAPMHbIX, CO2NACHO npunodcenuto b, ucnoavsyrom uckpooodpasyouwue mexarnuzmot 1-111
munos.

10.1.2.2 Hcmonp3oBaHHe HCKPOOOPA3yIOMIETO MEXaHW3Ma IS CO3JaHUS KOPOTKHX 3aMBIKAHHIA,
OOpBIBOB M 3aMBIKaHWIl Ha 3€MJI0 CYMATAETCS HOPMAIBHBIM PEXHUMOM pPa0OTBI M SBIISETCS
HEYYUTHIBAEMBIM TTOBPEKICHUEM:

- Ha CPEACTBAaX COCIMHCHNS;

- Ha BHYTPEHHUX COEAMHEHMIX WU Yepe3 BHYTPEHHHUE IyTH YTEUKH, JIEKTPUUIECKHE 3a30PhI, Yepes
3aMBKY KOMIIQyHJOM M dYepe3 TBep/ble JIEKTPOU3OJAIMOHHBIE MaTepHajibl, HE OTBEYAIOIINX
TpeboBaHUsAM TaOIUIIHI 4.

10.1.2.3 UckpooOpa3yromuii MEXaHU3M He MIPUMEHSIOT ISl HCIIBITAHUIA:

- 4Yepe3 HENOBPEeXKJAaeMbIe pa3/ieleHHs] WM  IOCIENOBATeIbHO C  HEMOBPEXKIAeMBIMU
COEIMHEHUSIMUY;

- 4epe3 TYTH YTEUKH, OJIEKTPUYECKHE 3a30phl, UYEpe3 3aJMBKY KOMIIAYyH/IOM, TBEpJbIC
3JIEKTPON3OJISIIMOHHBIE MaTePHaJIbl, COOTBETCTBYIONIME TPEOOBAHMUAM TAOIHIIBI 4;

- BHYTPH CBA3aHHOTO 3JICKTPOOOOPYIOBAHUS, 32 NCKIIIOYEHHEM BBIBOJOB HCKPOOE30IacHON LEMH;

- MeXIy BBIBOJAMHU DAa3JIENICHHBIX IIeNeH, OTBedaroIux TpeboBaHusM 6.3.1, Kpome ciydaes,
OTIMCaHHBIX B 7.6).

10.2 UcnbITaTe/ibHbIE B3PHIBOONIACHBIE CMeECH

10.2.1 B 3aBHCHMMOCTH OT TPYIIB! (IOATPYIIIBI) HCIBITYEMOTO 3JIEKTPOOOOPYIOBAHUS IOJDKHBI
WCIIONIB30BAThCSI CIIEAYIOIINE npedcmasumenvhbie (KOHTPOIBbHBIE) B3PBIBOOIACHBIE HCITBITATEIIHHBIE
CMecH:

rpymma I 8,0-8,6 % meraHa B BO3ayXe

noarpymma A 5,0-5,5 % nponaHa B BO3ayXe HOArPYIIIa
noarpymnma 1B 7,3-8,3 % sTuneHa B Bozayxe noarpymma |1C
noarpymma |1C 19-23 % Bogopona B BO3Iyxe

10.2.2 B cnenuaibHBIX CiIydasx, KOTJa 3JIEKTpOOOOPYAOBaHUE WCIBITHIBAIOT W MAPKHUPYIOT IUIS
NPUMEHEHHUS B Cpelie MHIUBHIYyILHOTO ra3a WIN 1apa, OHO JI0JDKHO MCIIBITHIBATECS B HaOOJIee JIETKO
BOCIUIAMEHSIEMOM KOHIIEHTPAIMU 3TOT'0 ra3a WM 1apa B BO3LyXe (Kuciopooe).



IHpumeuanue - B cpede 6000poda ¢ KUCIOPOOOM Hauboiee 1e2KOBOCHIAMEHAeMbLI COCMA8 CMecCU umeent
Mecmo npu cooepoicanuu 34 % 6odopooa.

10.2.3 Jnma oOecnedeHns Kod(pQHUIMEHTa HMCKPOOE30MACHOCTH MOTYT  HCIIONB30BAThCA
AKTUBU3UPOBAHHBIC HCIBITATEIbHBIE cMecH. X cocTaB u dasneHue DOIKHBI COOTBETCTBOBaTH 10.4.2
i Tabmure Al.3.1.

IIpumeuanue - CrenyeT NpUMEHATh rasbl YHCTOTOW He MeHee 95 %. BuusHue usMeHeHMH HOpPMalIbHBIX
yCHOBI/Iﬁ (3Ha‘I€HHﬁ TEMIIEPATYpPhl, OaBJICHHUA W BJIAXHOCTU BO3yXa BO B3pBIBOOHaCHOﬁ CMGCI/I) CUHUTAT
HE3HAUNUTEILHEIM. JIF0ObIE 3HAUMTENLHEIE BIUSHUAS N3MEHEHHH 3THX napaMeTpoB CTAHOBATCA OYE€BUIAHBIMU IIPpHU
KanuOpOBKe UCKPOOOPA3yIOIIET0 MEXaHU3Ma.

10.3 Kann6poBka HCKpooOpa3yomero MexaHu3mMa

10.3.1 YyBCTBUTEIHHOCTh UCKPOOOPA3YIOIIETO MEXaHW3Ma CIEeAyeT MPOBEPAThH 10 Hadaia KakJou
CepUHU HWCIBITAaHUHA, MPOBOIAMMEBIX B COOTBETCTBHH ¢ TpeOoBaHmeM 10.4. JIms 3TOrO CTaHZAPTHEIN
HCKpPOOOPa3yroNInii MEXaHU3M JOIDKCH BKIFOUATHCS B KOHTPOJIBHYIO IIETIb - LETb ITOCTOSIHHOTO TOKA C
HanpspkeHHneM 24 B, copepikallyro KaTymiKy ¢ BO3IYIIHBIM CEpACYHHKOM M HHAYKTHBHOCTHIO 0,09 -
0,1 Tr. Tok B 3TOM memyM ISl KCKPOOOPA3YIOMINX MEXaHU3MOB JOJDKEH COOTBETCTBOBATH 3HAUCHUSM,
yKa3aHHBIM B Ta0mwuile 7 Ui COOTBETCTBYIOMICH TpymIbl (MOATPYMIIBI) 3IEKTpoodopymoBanus. [Ipu
UCIIONIb30BAaHUN aKTHBU3UPOBAHHOI MCIBITATEIbHOW B3pBIBOOIACHOI CMecH yKa3aHHbIe B Tabnwuue 7
3HAYCHUS TOKOB JICIAT Ha KOA(PPHUIIUEHT HCKPOOE30MaCHOCTH.

Tabmnuua 7. - TOk B KOHTPOJIBHOW LIETH

I'pymma (moarpymma) ToK KOHTPOJBHOM LIENH JUIsl HCKPOOOPa3yIoIIero Mexanu3mMa, MA
JIEKTPOOOOPYLOBAHUS I Tuna Il u Il TumoB
I 110-111 147-148
A 100-101 133-135
1B 65-66 87-88
[ 30-30,5 40-41
Ipumeyanus

1 Tox xoHmponvHOU yenu 01 Hauboiee N1eeKOBOCNIAMEHAEMO20 COCMAB8A 8000POOHO-KUCIOPOOHOU CMeCU
paeen 17-17,4 mA.
2 Vkazamnvl ycmaHoSUSUIUECs: 3HA4eHUsl NOKO8 8 KOHMPOIbHOU Yenu.

10.3.2 Hckpoobpa3yrommii MexaHu3M | tuma goimkeH craenats He MeHee 400 u He Gomee 440
000pOTOB JIeprKaTes MPOBOJOUEK MIPH €TO0 MOJOKUTEIHLHON MOJIIPHOCTH, U MIPU 3TOM JOJDKHO OBITh HE
MCHECC OHOI'0 BOCINIAMCHCHUA B3pLIBO0HaCHOﬁ CMCCH.

IIpumeuanus

1 Kanubposxa uckpoobpasyrowux mexanuzmos Il u Il munog nposooumcs 6 coomeemcmsuu ¢ NPuIod*ceHuem
b.

2 B crnenmanbHBIX CIydasx, KOT/Aa JEKTPOOOOPYAOBAHWE HCIBITHIBAIOT M MAPKHUPYIOT UIS MIPUMEHEHHs B
cpele MHAWBHIYalbHOTO Ta3a WM Tapa, Uil BHIOOpa TOKAa KOHTPOJBHOHM IeMHM HEOOXOAMMO 3HAaTh OAWH W3
KJIacCH(HUKAIIMOHHBIX IapaMeTpoB 3TOH B3pbiBoonacHoi cmecu (BOM3 mmu cootHomenne MTB) s HanbGonee
JIETKOBOCIIJIaMeHsieMoro ee cocrasa. Eciu ai1st 1aHHOM B3pbIBoOnacHoM cMecu u3BecteH BOM3, To cooTHOmEHHE
MTB ompenensitor kak otHomienne bBOM3/BOM3o, rtme BOM3o - MakcuManbHbI — Oe30macHbIH
SKCIEPUMEHTAIbHBIN 3a30p AJIsI METaHOBO3AYIIHON cMecH, paBHbIH 1,14 Mm. [1o n3BeCTHOMY UM pacCUNTaHHOMY
nmo BOM3 3nauenmio cootHomenuss MTB ompemensror TOK KOHTPOJNBHOM IIeMM Kak MpPOHM3BEICHHE TOKa
KOHTPOJILHOM LIeNH JUIl METaHOBO3AYIIHOM cMecu 1 MTB uHauBUAYyaIbHOTO ra3a Wi maphl.

10.4 McnipITaHUsI ¢ UCTIOJIB30BAHUEM HCKPOOOpAa3yONIero MexaHu3mMa

10.4.1 UcnslTanue nenu

10.4.1.1 JIna ucupITyeMON 3JIEKTPUYIECKON IIeTH BBEIOMPAOT MapaMeTphl, KOTOPhIe ¢ HauOOJbIIeH
BEPOSITHOCTBIO CIIOCOOHBI BBI3BAaTh BOCIUIAMEHEHHE B3PHIBOOIIACHOM CMECH, C YYETOM JOIyCKOB B
COOTBETCTBHH C pazjenoM 7 u 10% koneGaHus CETEeBOTO HANPSHKEHUSI.

10.4.1.2 HUckpooOpazyromuii MeXxaHu3M J0JDKEH BKIFOYAThCS B KXY TOYKY MCIIBITYEMOM LeTH,
B KOTOPBIX CUMTAIOT BO3MOJXKHBIM IIOSIBJICHWE OOpBIBa WM 3aMbIKaHUs. VICTIBITaHMS LEeNnu JOJDKHBI
MPOBOJINTECS. B HOPMAJIBHOM pPEXHME pPadOTHI, a TaKKe C YYUTHIBAEMBIMH M HEYYHTHIBAEMBIMU
MOBPEXICHNUSIMH B 3aBUCHMOCTH OT YPOBHS MCKPOOE30IaCHOM LIENH B COOTBETCTBUH C Pa3IeiioM 5, U C
MaKCUMAaJbHBIMH 3HadeHMIMH mojacoeaunaseMor emkoctn (Co) wimm wmHAyKTHBHOCTH (Lo), wim
OTHOIIEHWsS ~ WHAYKTHBHOCTH K  comportuBiennio  (Lo/Ro), Ha  KkoTOopele  paccumrtaHo
AIEKTPOOOOPYyIOBAHHE.




10.4.1.3 B kajcoom ucnelmamenvHoM pesxcume npogoosm He menee 16000 yuumvisaemvix
3AMbIKAHUL U PAZMBIKAHULL Yenu, KOmopble SGIAI0mcs Hauboiee OnacHblMu 05l UCHbIMYeMOll Yenu u
mozym  Oblmb  peanu308ambl  OAHHLIM — UCKPOOOpAsyiowum  mexanusmom. Llenv  cuumaiom
uckpobesonacrou, ecau nocie 16000 3ambikanuili u pasmelKaHuil U 3A0AHHOM KO duyuenme
UCKpOBHe30naCcHOCU 6epOAMHOCb 6ocnaamenenus He npesviuaem 107 Tlpu ucnvimanusx yenei
NOCMOSIHHOZ0  (BLINDAMAEHHO20) MOKA  NOJSAPHOCMb — UCTOYHUKA — NUMAHUS —HA — KOHMAKMAX
UCKPOOOPA3YIOWe20 MEXaHU3Ma OOJINCHA UsMeHmbcsi uepes kaxcovle 8000 pasmvlkanuill u 3aMbIKAHULL
yenu.

HpuMeanue - ﬂﬂ}l SJleKmpu4ecKux ueneﬁ HEKOmopblX Munoe KoJlUu4ecmeo ydumolédemblx pas’MblKaHuﬁ u
3AMBIKAHULL MOXCEmM OblMb CHUMCEHO UCHbIMAMEeNbHOU opeanumuueﬁ nocijie coomesemcmeyroujeco 0b0cHOBaHUSL.

10.4.1.4 Tlpu npoBeneHNN HCHBITAHUN CIETyeT NPUHUMATh MEPBI, YmoObl MOK 6 UHOYKIMUGHbIX
yensx 60 6pems 3AMKHYMO20 COCMOAHUS KOHMAKMOE NPUHUMAL YCMAHOGUEUleecs 3HaYeHue, a
KoHOencamop umen O0OCMAMOYHO 8pemenu Oni  noemopnou  3apsaoku. Coomeemcmeylouue
peKomenoayuu 0 CmanoapmubixX UCKPOOOPA3yIOWUX MeXanu3mos npugeodersl 6 npunodicenuu b.

10.4.1.5 Bo spema nposedeHus ucnvlmanuili u nocie ux 3agepuleHus HeoOX0OUMO Nposepsamb
NPAasUIbHOCML — pabomvl  UCKPOOOpA3yIoOWe20  Mexanusma nymem e2o  Kanubpoeku. [lna
uckpoobpazyrowezo mexanuzma I muna kanubposxy ewvinoanawom uepes xaxcovie 1000 obopomos
Oepoicamensi NpPoeoaoUeK U nocie 3asepuienus ucnvimanui. Ilpoeepka npasunvHocmu pabomol
uckpoobpazyrowux mexarnusmos Il u Il munog OomxCcHa 0OCyWecmeiIimvcs 6 COOMEEeMCmeUU ¢
yrazanusmu npunodxcerus: b. Ecnu xanubpoBka He COOTBETCTBYeT TpeboBanusaMm 10.3, uCbITaAHUS TIeTH
Ha UCKPOOE30MacHOCTb JOJIKHBI OBITh MPU3HAHBI HE/ICHCTBUTEIbHBIMH.

10.4.1.6 Koauuecmso yuumviaemvlx pa3MblKAHULL U 3AMbIKAHUL HA OOUH 000pom Oepicamels
npoeonouex 0 uckpoobpaszyiowux mexanusmos | u |l munoe unu ooun 06pwvie nposonoku Ons
uckpoobpasyioweco mexanusma Il muna 6 3asucumocmu om muna UCHBIMYeMOU INEKMPULECKOU yenu
npugedeno 8 mabauye 7A.

Tabnuya 7A4. - Koauuecmgo yuumviéaemvbiX PpAMbIKAHUL U 3AMbIKAHUL O CMAHOAPMHBIX
UCKPOOOPA3YIOUWUX MEXAHUZMOB

Yuumuieaemoe xonunecmseo 3amvikanuil u pasmulkanuil 0is UCKpOobpaszyouezo
MexaHuzma
Tun yenu
I muna na ooun obopom 1l muna na ooun obopom | Il muna na ooun 0bpwvie
oepaicamest NPOGONOHEK depoicamens npoGOIOHeK npO6OIOKU
Omuueckast 0,7 (cm. npumeuanue 1) - -
Huoyxkmuenas 4 Onpedensiemces no 1
Emkxocmuasn 4 npunodicenuio b -
IIpumeuanus

1 [Ins uchvimanus, omuueckux yenei mpedyemcs co30anue d1eKmpuieckux paspsaoos npu MAaioi ckopocmu
pasmeikanus konmaxkmos. HMckpoobpasyiowuii mexanusm I muna pearusyem makue paspsaobl npu CKOTbICEHUU
601b(DPAMOBOTL NPOBOIOUKU 800b NA3A KAOMUEB020 OucKa. B cpednem, 3a 10 060pomos depoicamens npogosoyex
BO3HUKAEM CeMb MAKUX paspsados. B yensix CcoKpawenus epeMeHu UCHbIMAHUl OONYCIMUMO OMuvecKue yenu
ucnoimoisams  npu 4000 o06opomos Oepacamens 6oavbppamosvix nposorouex. Illpu s3mom eposmHocmb
6oCnIaMeNeHUs 83PbIBOONACHOI cMecU He 00cHa npesviutams 107,

2 Hckpoobpasyrowue mexanusmol I u I munos ne mocym ucnonb306amvcs OAs UCHbIMAHUN OMUYECKUX
yeneil.

3 Ecnu npu ucnolmanusax eMKOCMHOU yenu 6 uckpoobpaszyiowux mexanusmax I unu 11 munos cuama vacmeo
npoBoNoYeK, Mo Oid COXpAHeHUus mpebyemMo20 Yucia UCKpeHull Koiuuecmeo 060pomos oepicamens NPOBOIOUEK
00JICHO DbIMb YEETUYEHO COOMBEMCMEYIOUUM 0OPAZOM.

4 Ecnu ucnvimyemas yenv He modicem Oblnb OMHECEeHA K YKA3AHHOMY 6 mabauye 74 muny, mo mpebyemcs
nposedeHue CReYUanrbHO20 PACCMOMPEHUs C YelblO:

- onpedeneHus Haubonee ONACHBIX YCIOBUL KOMMYMAYUU UCNBIMYEMOU Yenu,

- pelerus BONPoca 0 B03MONCHOCIU PEANU3AyUY SMUX YCI08ULE NOCPEOCMBOM CIMAHOAPMHO20 UNU OPY2020
uckpoobpasylowe2o mexanusma. IIpu nonoxcumensHom pewteHuu dmo2o0 8oNpoca HeoOX00UMO 3a0amb PeXcum
pabomei uckpoobpasyioujeco mexanusma, 06ecneuusarowull noiyyeHue mpedyemo2o KOIUYecmsa yuumol8aemvlx
UCKpeHuil;

- evibopa beckamepHozo Memood OYeHKU UCKPOOEe30NACHOCMU UCHbIMYeMOl Yyenu ¢ 060CHO8aHuem
B03MOJICHOCHIU  NOLYUEHUS. PE3YTbMAMO8, He CHUNCAIOWUX UCKPODE30ONACHOCMb  Yenu, eciu ¢ NOMOUbIO
UCKPOOODA3YIOWe20 MEXAHUIMA BbINOTIHUMb 00bEKMUBHYI0 OYEHKY UCKPOOE30NACHOCIU Yeni He NpeoCcmasiiemcs
B03MOICHBLM.

10.4.2 KoshurpieHT HCKpoOEe30macHOCTH



IIpumeuanue - Llens npuMeHeHus: k03¢ PUIIEHTa HCKPOOE30MacCHOCTH - TapaHTHPOBATh, YTO UCHBITAHHUE WIIH
OLICHKY MCKPOOE30IaCHOCTH MPOBOJT IS LIENH, KOTopas ¢ OOoJbIIeil BEpOSTHOCTHIO BBI30OBET BOCILIAMCHEHHE,
4yeM TIIepBHYHAS IeJb, WJIM 4YTO TIEPBHYHAs [eNb HCIBITHIBACTCS B 0OoJjiee JIETKOBOCIUIAMEHSIOIIEHCS
B3PBIBOOIIACHON CMecH. B OCHOBHOM HeNb3sl JOOWUTBCS TOYHOH aJeKBAaTHOCTH MEXAY PasHBIMH METOJaMH
HOJIYYeHUsS ONPEIENCHHOr0 KO3((HIMEHTa HCKPOOE30MaCHOCTH, HO YKAa3aHHBIC HIDKE METOIbl JaloT
MpUEMIIEMBII BBIOOD.

10.4.2.1 Ilpm yBenuuenun HampspkeHust cetn go 110 % (c yderoMm KoneOGaHUsl ceTH) OT
HOMHMHAQJIFHOTO 3HA4YCHUS WJIM YCTaHOBKOW B COOTBETCTBHMM C pas3ieioM 7 HampsokeHus Oarapeid
UCTOYHUKOB INUTAHUA M YCTPONCTB, OTPAaHUUUBAIOIIMX HANpsSKEHHE, HA MaKCUMaJIbHOM YpPOBHE,
K03(PUINEHT HCKPOOE30MaCHOCTH JJOJKEH OBITh 00ECIIeYeH OHUM U3 CIIEIYIOIINX CIIOCOOO0B:

1) n1s MHOYKTUBHBIX UM OMMUYECKHX LENEeH yMEHBIIAIOT CONPOTUBIEHUE OTPAHUYUTEIHLHOIO
pe3ncTopa sl yBENWYEHHA TOKAa HCIBITYEeMOH MENM B YHCIO pa3, KpaTHOE KOI(PPHUIMEHTY
uckpobezonacHoctu. Ecnm ko3¢ dummeHT MCKpoOe30macHOCTH HEe MOXKET OBITh JOCTHUTHYT TaKUM
CIOCOOOM, TO YBEIHUIHNBAIOT HANPSDKCHNE,

2) nIa €MKOCTHBIX IIETICH HamnpsDKEHHWE HCTBITYEMOW HENH yBEIWYHMBAIOT B YHCIO a3, KpPaTHOE
K03 (P PHUINEHTY HCKPOOE30MaCHOCTH.

[Ipn wmcnonb30BaHMHM U1 OLEHKH HCKPOOE30IACHOCTH JJICKTPHUYECKHX IETell XapaKTepUCTHK
UCKPOOE30IIaCHOCTH WM TaOJIMIl TPUIOKEHUS A TNPHUMEHSIOT 3TOT K€ MeTof obecreueHus
K03 uIHeHTa UCKPOOE30IIaCHOCTH.

IIpumeuanwne - s uckpoobpasyromero mexanusma | Tuma xo3ppuurueHT nckpoOe30macHOCTH paBeH 1,5, mis
nckpoodpasyromux Mexanu3MoB 11 u 11l TunoB ko3 durreHT ncKkpoOe30macHOCTH paBeH 2.

10.4.2.2 Ko3huUIueHT HUCKPOOE30MacCHOCTH MOXKET OBITh 00ECHeuYeH 3a CYET HCIOJh30BAHUS
AKTUBU3UPOBAHHBIX B3PBIBOOIACHBIX HUCIIBITATCIBbHBIX CMecel B COOTBETCTBHUU C Ta6J'II/II_laMI/I 8 )44 8A
OTKHOHeHI/Ie COACPIKAaHUA KOMIIOHCHTOB aKTUBU3UPOBAHHBIX UCIIBITATCIIbHBIX B3PbIBOOIIACHBIX cMecen
OT yKa3aHHBIX B Tabmuiax 8 u 8A He momkHo npebimath 0,005 o6beMubix qonei (0,5 %).

Tabmuma 8 - CocTaBbl aKTHBH3MPOBAHHBIX HCIIBITATENFHBIX — B3PBIBOOMACHBIX  CMECEH,
obecrieunBaromux Koddduimenr uckpobesomacHocTH He MeHee 1,5 s HCKpooOpasyromiero
MmexaHn3Ma | Tuma

HommuHansHOe conepkaHre KOMIIOHEHTOB B HCITBITATEIIBHBIX CMECSIX,
I'pynmna umm obbeMHas 10711, %
MOATpyIIa BonopoaHo-Bo3ayIIHas 1 BOZOPOIHO- Bogopoaro-kuciaopoaHas
3EeKTPO00OpyIOBAHHUS BO3AYIIHO-KHCIOPOJHAS CMECh CMeCh

Bonopon Boznyx Kucnopon Bonopon Kucnopon

| 52 48 - 85 15

A 48 52 - 81 19

11B 38 62 - 75 25

1C 30 53 17 60 40

B cneyuanvnvix cayuasx, xoeda 31ekmpoobOpyooeanue UCHLIMbIGACMC U MapKupyemcs O07a
npumeHenus 6 cpede UHOUBUOYATIbHO20 2d3d UMW NApd, 6blOOp COCMAsA aKMUBUIUPOBAHHOU
6000pOOHO-KUCIOPOOHOU CMeCU NpU  UCHONb306AHUU UCKpoobpasyiowezo mexanusma 1 muna
ocywecmenaom no gopmyne

4,5
MTBI,345

20e CO3 - codeparcanue KUCI0pooa 8 6000POOHO-KUCTIOPOOHOU cmecu, %o,

MTB - coomHnowenue MUHUMATLHBIX BOCHIAMEHSIOUUX TMOKOE 015l UHOUBUOYAILHO20 2a3d UMU
napa, ymeuvuiennoe 6 1,5 pasa (kosghguyuenm uckpobesonacHocmu O0as UCKPOOOPA3YIOWe20
mexanuszma I muna).

CO, =8+ (4)




Tabnuya 8A - Cocmasebl aKmueU3UPOBAHHBIX UCHLIMAMENbHBIX —B3PbIGOONACHBIX — cMecell,
obecneuugarouux Kosgguyuenm uckpodezonacHocmu He meree 2 0 UCKPOOOPAZVIOUWUX MEXAHUZMO8
1T u Il munos

HomunansHoe cosiepkaHie KOMIIOHEHTOB B UCIIBITATEIbHBIX CMECSIX,
n N obbeMHast 1o, %
pYnna umt nooepynna Booopoorno-e030yunas u éodopoono- Booopoorno-kucnopoonas
9eKmpoobopydosanus
6030YUHO-KUCTIOPOOHASL CMECh cmech
Booopoo Boszoyx Kucnopoo Booopoo Kucnopoo
[ 35 65 - 81 19
14 20 80 - 70 30
1B 38 62 - 60 40
Inc 30 40 30 50 50

THpumeuanue - /s nonyyenuss akmugusupoBaHHOU UCHLIMAMENbHOU cMecu, obecnedusaioujell Kodpguyuenm
uckpobezonachocmu 2 0ns Haubosee 1e2K0BOCNIAMEHAEMO20 COCMABA 6000POOHO-KUCIOPOOHOU CMecU, cledyem
yeenuuums dasneHue 80 3pbIGHOU Kamepe Hauboiee 1ecKOBOCHIAMEHAEMO20 COCMABA 8000POOHO-KUCIOPOOHOT
emecu 0o 0,3 MIla. Tox KoHmpobHOU 21eKkmpudecKkoll yenu svloupaiom ¢ coomeemcemeuu ¢ 10.3.

Jna uckpoobpazyrouwux mexanuzmog |\l u Il munos cocmas akmuusuposanHol UCNbIMAMENbHOU
AKMUBU3UPOBAHHOU 8000POOHO-KUCTIOPOOHOU CMECU ONPedesiiom no gopmyie

CO, =8+ (MTB“’EZ R +53,435.(MTB+0,5)"", 5)
+ H

20e MTB - coomnouienue MUHUMATLHBIX OCNIAMEHAIOWUX MOKOG OISl UHOUBUOYATLHOZ0 2a3d UMY
napa, ymeHouieHHOe 6 06a pasza (Kodgguyuenm uckpobOe3onacHocmu O0as UCKPOOOPA3YVIOUUX
mexanusmos Il u 11 munos).

10.4.3 UcnbiTanus

10.4.3.1 O6ume TpeGoBaHus

HcnpiTanus ¢ UCTIOIb30BAaHUEM HCKPOOOPA3yIOIEro MeXaHu3Ma JIOJDKHbI TPOBOANUTHCS B PEKUMAX,
MPEICTABISIONIMX HAaHOOJIBIIYIO OMTACHOCTH /IS BOCIUIAMEHEeHHUs!. Tak, HanpuMep, JUIsi IPOCTHIX LeTeH,
KOTOPBIM COOTBETCTBYIOT NIPHUBEICHHBIE HA pUCYHKaX A.1-A.19 XxapakTepHCTHKH HCKPOOE30MacHOCTH,
HanOosee OIAcHBIMH SIBIISTIOTCSA HCIBITAHUS B PEXXHMME KOPOTKOTO 3aMbIkaHMA. [ Gojee CIOKHBIX
Herneil yciIoBUs MOTYT U3MEHHUTHCS, U UCTIBITAHUS B PEKMME KOPOTKOTO 3aMBIKaHHS MOTYT OKa3aThCs
MeHee omnacHbIMU. Hampumep, IUIi MCTOYHHMKOB INUTAaHHUS CTAOMIM3MPOBAHHBIM HANpsDKEHHEM U C
OTpaHWYEeHHEM TOKa HamboJjee OIacHBIE YCIOBHS OOBIYHO MMEIOT MECTO, KOT/IA MOCIIEAO0BATELHO C
BBIXO/IOM HCTOYHMKA IIMTaHUS BKIIOUEH PE3NUCTOpP, OTPAHMUYMBAIOMIMK TOK JO MAaKCHMAaJIbHOTO
3Ha4YEHHs, KOTOPOE HE BBI3BIBAET CHIIKCHUS HATIPSDKEHHUSI.

10.4.3.2 [lenu ¢ UHAYKTHBHOCTBIO U €MKOCTHIO

Ecnu nenb coliepXUT eMKOCTh U MHAYKTHBHOCTb, TO IPH €€ OLEHKE M0 KPUBBIM PHCYHKOB A.l-
A.19 MOryT BO3HUKHYTb TPYIHOCTH, T.K. VKA3AHHble KPUBble 8 HEeNnoIHOU Mepe COOMmEemcmeayon
NPSMOMY peuleHulo NocmaeienHol 3a0ayu. VICTIBITaHWS 1IeNH JOJDKHBI TPOBOJHUTHCS C yYETOM
BJIMSTHUSI EMKOCTH M MHIYKTHBHOCTH.

Ipu 3a0annom koagh@uyuenme uckpobesonachocmu, nanpumep 1,5, ona makux yeneu sHayaie 8
1,5 pasza yseruuusarom Oeticmeyrowuii 6 yenu mok. Onpedensitom UHOYKMUBHOCHb, HPU KOMOPOU
VCMAHOGNEHHbIL 8 Yenu MOK CMAHOBUMCS  MUHUMALLHLIM — BOCHAAMEHAIOWUM  (8bl3bleAEm
soCnnaMeHeHuUe 63pbleoonacHoll cmecu ¢ eeposmuocmvio 107°). 3amem 6 1,5 pasza yeenuuusarom
Oelicmgyiowee 8 yenu Hanpsiicenue, d MoK 8 Yenu YCMAHAGIUBAIOM DPAGHLIM UCKPOOE30NACHOMY
3HAYeHUI0 0N HAUOEHHOU UHOYKMUGHOCMU U Y8eauyenHo2o Hanpsicenus. Ilocie smozo npoeoosm
ucnvimauue yenu Ha UCKpo6e30nacHoCmy.

10.4.3.3 3amuTa, NTyHTUpYIOMAs IeTh Ha KOPOTKOE 3aMbIKaHHE

10.4.3.3.1 Ilpu ucnvlmanusx maxux yeneu HeoOX00UMO YOOCMOBEPUMbCS, UMO INeKmMpudecKue
Dpaspsobl, BO3HUKAIOWUE B0 BPEMsl NePeXOOH020 NPOYEecca 6 INEeKMPUYecKou yenu npu cpadbamul8anuu
WyHmupyiowen 3auumsl, He CnocoOHbl 6bl36AMb BOCNIAMEHEHUE 63DblGOONACHOU cmecu. B obuem
cyuae ciedyem ucxoOums U3z mozo, 4mo npu 3a0aHHOM NOBPedtcOeHUU U Hauboiee ONACHbIX YCA0BUSX
KOMMYmMayuu 21eKmpudeckoil yenu ¢ yuemom Kodpguyuenma uckpobe3onacHocmu 3navenue sHepeull,
8bI0CIUGULENICSL 68  INEKMPUYECKOM paspsioe, O00NICHO Oblmb MeHbude, uYeM HeobXxooumo Ois
socniamenenus 63pvleoonacnou cmecu. Cmandapmuuvle UCKpOOOpaA3ylOwue Mexamusmvl 6 odujem
cyuae He Npucnocobenvl 0 NPOGeOeHUs. UCNBIMANUL UCKPOOE30NACHOCIU JJIEKMPUYECKUX yenell ¢
3awumon, wyHmupylowei yens Ha Kopomkoe 3amvikanue. Kax npasuno, mpedyemcs ucnoibzosanue




OONOJIHUMENbHBIX YCIMPOUCMSE, YUUMbIBAIOWUX CHEYUPUKY BPOUCX00AWUX npoyeccos. B cryuasx,
K020a UCKPOOOPA3YIOWULl MEXAHUSM He MOdicem Oblmb UCNOAb306aH Ol NPOGEOeHUs. UCHbIMAHULL,
Hanpumep N0 NPUYUHE €20 UPe36bIYAUHOU  CIONCHOCMU UMW  OpY2UM HNPUYUHAM, OYEHKA
uckpobe3onacHocmu  dNeKMpuieckol yenu moxcem ObimMb HPOGEOeHA HA OCHO8E OnpedeneHusl
sbldenusuelicss 6 IAEKMpUIeCKOM paspsde dHepeuu ¢ yuemom Haubonee ONACHLIX YCAO8UL.
Onpedenenue evidenusuielics 6 paspsaoe dHepIUU MONCem OCYWECMEIAMbCA  USMEPUMETbHbIMU,
HaAnpumep OocyunnozpaguuecKuMy, Ul paciemuvimMu memoodamu. Bo ecex cayuasx mpebyemcs
obocnosanue obecneuenus UCKPOOE3ONACHOCMU DNEKMPUUECKOU Yenu npu npogeoeHuu Mmakux
UCHLIMAHULL.

10.4.3.3.2 Ecau 014 ucnelmanus maxou yenu UCNOIb3VION UCKPOOOPA3VIOWUL MeXaHusm, mo
HeobX0o0uUMo:

a) obecneuums peanuzayuio u yuem Haubdojiee ONAcHbIX INEKMPULECKUX Pa3psaoos, 803HUKAIOWUX
npU KOMMYMAayuu UCHbIMYeMOU 2NeKMPUeCcKoll Yyenu,

0) obecneyums Ko PuyUenm UCKPOOE3ONACHOCMU 2NeKMPUYECKOl Yenu He MeHee, YeM 8 clyude
UCHONL30GAHUA  CMAHOAPMHO20  UCKPOOOPA3YIOWe20 MeXaHusma npu  UCHLIMAHUAX — NPOCHbIX
9NEKMPUYECKUX yeneil.

10.4.3.3.3 Ecau ucneimanusi maxou yenu NPoGOOsim HA OCHOGe ONPeOeleHUs 8blOeTUGULENICS 6
paspsioe dHepauu, mo HeobxoouUMo:

a) onpeodenumv IHEPISUIO INEKMPUYECKO20 paspAoa, 6blOeNUGULYIOCs npu Hauboiee ONnacHbix
VCIOBUAX KOMMYMAYUU,

0) cpasnumv 3HaueHue vlOenUGWIENiCA 6 paspade dHepeuu CO  3HAUEHUeM  IHepeul,
obecneuugarouwum Heobxooumblil Ko3gguyuenm uckpobesonacHocmu,

8) Npu pacuemHol U INEKMPOUIMEPUMENLHOU OYeHKe UCKPODe30NACHOCU IIeKMPULECKOU Yyenu 6
Kawecmee UCKpODE30NACHbIX 3HAUEHUl dHepeUuUu MO2ym Oblmb UCNOAb306AHbI, HANPUMED, 3HAYEHUS
oHepeutl, npusedennvlie Ha pucyHkax A.20-A.22, ymeHnvuienHble 6 uYUCIO pa3, HeoOX0OuUMOe O
obecneuenusi mpebyemozo kodgppuyuenma uckpobesonacnocmu. Ilpu ucnonib308anuu Xapakmepucmux
uckpobesonachocmu Ha pucynkax A.20-A.22 ewvidenusuyiocs 8 paspsde dHepeuro HeodxoouMo
onpeoensims 3a 6bl4emoM Nomeps dHepeuu 6 0oaacmu KamooHo20 NAdenus Hanpsaxcenus paspaa. B
YaCMHOCMU, YPOBEHb  BOCHAAMEHAIOWUX  dHepeull, npugeedeHuvli Ha pucynkax A.20-A4.22,
coomeemcmeyem YposHio 0CHaaMeHsAwell dHepau 015 UCKpoobpasylowezo mexanusma I muna npu
socnaamenenuu ¢ eepoamuocmoio 1073 e3puieoonacnoli  cmecu  daekmpuuecKkuMu  paspaoamu,
BO3HUKAIOWUMU NPU KOMMYMAYUYU NPOCMbIX OMUYECKUX U UHOYKMUGHBIX Yenell.

10.4.4 Pe3ynbTaThl HCIIBITAHUH

IIpu nr000M HCTIBITATENEHOM PEXUME € KOA(POHUIMEHTOM HCKpoOe3omacHOCTH He MeHee 1,5 (2)
BEPOATHOCTH BOCILIAMEHEHHS B3PHIBOONIACHOM CMECH JI0JKHa ObITh He Gonee 1073,

10.5 TemnepaTrypHble HCILITAHUS

10.5.1 Bce pmaHHBIE TO TeMIepaTypaM JOJDKHBEI 0Oa3upoBaThCS Ha JTAJOHHOH TeMIepaType
OKpyskatomel cpeasl, paBHoi 40 °C, wiM Ha MakCHUMAaJbHON TeMIepaType OKpY)KaIoLleW Cpemsl,
0003HaUEHHOW B MapKHpPOBKE 3IIEKTpooOopymoBanus. Vcubitanus, Oazupyrommecss Ha 3TAIOHHON
TeMIepaType, MOXKHO IPOBOIUTH IpH 000 Temrepatype okpyxkaromeil cpexnbt or 20 °C mo
STAJOHHOW TemrepaTypbl. Pa3HOCTh MeXIy TeMIlepaTypoll OKpYXaloliel Cpeabl, IpH KOTOpOH
MPOBOJAT WCHBITaHUS, M OSTAJIOHHON TeMIeparypod HeoOXoAuMO TpPHOAaBUTh K H3MEPEHHOU
TEeMIlepaType, €CiId TOJIbKO DJIEMEHT HE HMMEET HeJMHEWHbIE TeMIepaTypHble XapaKTepUCTHKH,
Harpumep Oarapen. Eciu TpeBbllIeHWE TeMIEpaTypbl W3MEpSIOT IPU OSTAJOHHOW TemIepaTrype
OKpY’Kaloel cperpl, TO NPHU ONpEAeIeHHH TeMIepaTypHOro Kijacca CcJlelyeT HCIONb30BaTh
MOJIy4€HHOE 3HAUEHUE.

10.5.2 TemnepaTypy MOXXKHO H3MEPSTH JIFOOBIM CITOCOOOM. V3MEepUTETBHBIN AJIEMEHT HE JOJDKCH
3HAYUTENbHO CHIKATh H3MEpsAeMyI0 TemIieparypy. JlomyCTHMBIM SBISETCS CIEOYIOIIUA METOJ
M3MEPEHUS! TPEBBILICHHS TEMITEpaTypbl OOMOTOK:

- U3MEPSIOT CONPOTHUBIICHHE OOMOTKH M PETUCTPHUPYIOT TEMIIEPATypy OKpY KaIOIIEH Cpepl;

- TPUKJIAJBIBAIOT HCIBITATENBHBI TOK WIM TOKH, W3MEPSIOT MaKCHMalbHOE COIPOTHBIICHHE
O0OMOTKH M PETHCTPUPYIOT TEMIIEPATYPY OKPY’KaroIeH cpeibl IPH U3MEPEHHUSX;

- PacCUMTHIBAIOT MPEBBILICHUE TEMIIEPATYPHI 10 CIEAYoLIei hopmyie

T = (rt)~(k ). ©

rae T - npeBblllIeHHe TeMnepaTypsl, K;

I' - CONIPOTHBIICHHE OOMOTKH IIPH TEMIepaType OKpyKarommei cpeast 1y, Om;

R - mMakcumanpHOE CONPOTUBIEHHE OOMOTKHM MOCIE MPIJIOKEHHUS HCIBITATEIFHOTO TOKAa B KOHIIE
ucneiTanuii, Om;



{1 - TeMIieparypa okpyXxaromiel cpeabl mpu u3mMepenusx I, °C;

{2 - TemIepaTtypa okpyxaromiei cpeas! npu mmepeHusix R, °C;

k - Benmumma, oOpaTHas TeMIepaTypHOMY KO3(p(HUIHEHTY compoTuBieHus oOMoTkH tpu 0°C,
KOTOpas, HarpuMep, At Meau pasHa 234,5 K.

10.6 UcnbiTaHMe 31eKTPUYECKO NPOYHOCTH H30ISAIUH

VcnplTaHuss JOJDKHBI TPOBOJAUTHCS TEPEMEHHBIM  HAIPSHKEHHUEM CHHYCOWAAJIBHOW  (OPMBI
gacTtoToi oT 48 1o 62 I'1y win HanpsXeHWeM MOCTOSHHOTO TOKa, UMEIOLIUM IyJIbcalluio He Bhle 3%
U 3HaueHue, paBHoe 1,4 yka3aHHOTO 3HaYCHMS HaNpsDKEHUS IEPEMEHHOI0 TOKa.

VcTOYHMK MUTAHUS AOJIKEH UMETh MOILIHOCTb, JOCTAaTOYHYIO JJIA MOAAEP>KaHUS UCHBITATEIbHOTO
HAIPSKEHUS ¢ YIE€TOM JIF0O0T0 BOHUKAOMIETO TOKA YTEUKH.

Hanpspxkerne T0KHO yBEIMIUBATHCS IIOCTEIIEHHO A0 YKa3aHHOTO 3HaYCHHMS 3a BpeMs He MeHee 10
C, a 3aTeM MOJJICP)KUBATHCSI HEM3MEHHBIM B TedeHHe He MeHee 60 c.

[IpunoxeHHOE HAIPSIKEHUE IOIDKHO OCTABAaTHCS IOCTOSHHBIM B TEUCHHE HCIBITAHWH, a TOK HE
JTOJDKEH TIPEeBBIMIATE 3¢ peKTHBHOTO 3HAUECHHUS 5 MA.

10.7 UcnbiTaHue MAJIbIX 3JIEMEHTOB HA BOCIVIAaMEHEHH e B3PbIBOONIACHBIX cMeceil

10.7.1 McnelTanus MajblX 3JE€MEHTOB, BBIIIOJHEHHBIEC 10 MPUBEICHHOMY HIDKE METOMY, JOJKHBI
HOJATBEPAUTh, YTO Majible 3JEMEHTHl HE MOTYT SIBUTHCSA MPUYMHONW BOCIUIAMEHEHMS B3PBIBOOIACHOI
cmMecu B cooTBercTBUH ¢ 6.2.4. TlosBieHHE «XOJOZHOTO IUIAMEHM» pPACCMaTPUBAIOT Kak
BociulamMeHeHrne. OHO MOXKeT (PMKCHPOBATHCS BH3YallbHO WM M3MEPEHHEM TEeMIIepaTypbl, HalpuMmep,
TEPMOIIApOH.

10.7.2 Mainple 37€MEHTHl JOJDKHBI OBITH HUCHBITAaHBI B HOPMAJIBHOM pEXKHUME U YCIOBHAX
MOBPEX/ICHNH B COOTBETCTBUH C Pa3AEiIoOM 5, IPH KOTOPHIX BO3HUKAET MaKCHMaJIbHas TeMIIepaTypa Ha
MIOBEPXHOCTH, YMO COOMBEMCMBYem Gbl0eNeHUI0 MAKCUMATbHOU MOWHOCIU HA UCHbIMYEMOM MAIOM
anemenme. VICTIBITaHHS HEOOXOANMO TIPOIOIDKATH O TEX MOP, MOKa HE OyAeT NTOCTHIHYTO TEILIOBOE
pPaBHOBECHE MEXKIy HCIBITYEMBIM MajlbIM »3JEMEHTOM M OKPYKAIOIIMMM 4YacTIMH WIH TOKa
TEeMIlepaTypa HCIBITYEMOrO MaJIoro 3JIEMEHTa HE HAYHET CHIDKAThbCsA. ECaM MoBpekAeHWe Mayioro
DJIEMEHTa BBI3BIBAET CHIIKCHUE TEeMIIEpaTypbl, MCHBITAHHS IOJDKHBI OBITh TOBTOPEHBI ISTH pa3 C
UCIIOJIb30BAaHUEM IISITH JJONOJHUTEIBHBIX 00pa3noB. Ecny B HOpManbHOM WJIM aBapHUHHOM pexuMax
paboThl B COOTBETCTBUH C Pa3AeioM 5 TemrepaTypa 0oJiee 4eM OJJHOTO Majoro 3JIE€MEHTa MPEBbIIIaeT
TEeMIepaTypHBIH KJacc 3JIeKTPOOOOpYyAOBaHMS, HCIBITAaHUS JOJDKHBI OBITH NPOBEAECHBI CO BCEMHU
TaKUMH MaJbIMH JIEMEHTaMH NIPU MaKCUMAJIbHBIX 3HAUCHHUSAX TEMIIEPATYPHl Uil 6b10eNAeMOU Ha HUX
MOWHOCIU.

10.7.3 HcupITyeMbIii Majibplii SJ€MEHT MOXXET MOHTHPOBAaThCI B OOOPYIOBAaHWH, KaK 3TO
MPETyCMOTPEHO, TIPH 3TOM CIEAyeT NPHHATh MEpPbI, YTOOBI HCIBITATENbHAs B3PBIBOOIACHAS CMECh
ObUTa B KOHTaKTe C MalbIM 3JIeMEHTOM. JlomyckaeTcsi MpOBEJCHNE HCIIBITAHUI Ha MOJEINH, KOTopas
rapaHTHPYeT 0ObEKTHUBHBIE pe3yabTaThl. MoenmpoBaHue JOJKHO yUUTHIBATh BIMSHUS APYTHX YacTeH
000pyIOBaHUsI, HAaXOMSIIMXCS BOJM3M MCIBITYEMOTO MAaJlOTO 3JIEMEHTa, KOTOPbIE OKAa3bIBAIOT
BO3JICHCTBIE HA TEMIIEPATypy CMECH U CKOPOCTb €€ IOTOKa OKOJIO MaJloro JIEMEHTa B pe3ysbTare
BEHTHIIMH U TEIUIOBBIX 3 (EKTOB.

10.7.4 Koadduruent uckpodesomnacuocty, Tpedyemsbiii TOCT P 51330.0, MmoxxeT oOecrieunBaThCs:

- TOBBIIIEHHEM TEMIIEpaTyphl OKpY’KaroIleld cpenbl, MPH KOTOPOH NPOBOAAT HCIBITAHUS, 00
3HAYeHUll, ONPeoeNAeMbIX pAIMEPaMU MA020 dNeMeHmd,;

- TIOBBIIIICHUEM TEMIIEPATYPHI (8b10e151eMOU MOUWHOCMY) UCTIFITYEMOTO Majioro dJIEeMEeHTa U JPYTHX
CMEXHBIX ITOBEPXHOCTEH Ha TpedyeMoe 3HaueHUE, ECIIM 3TO BO3MOXKHO;

- UCHONBL30GAHUEM AKMUBUSUPOBAHHOU UCHLIMAMENbHOU CMecU, COCMA8 KOMOpPOU 3a8Ucum om
PA3Mepo8 UCHBIMYEMO20 MAL020 dNeMEeHmd.

10.7.5 BpI00Op MOAXOISIINX HCHBITATEIBHBIX B3PHIBOOMACHBIX CMECEH MPOBOMIST IO YCMOTPEHHUIO
UCTIBITAaTEIbHON OpraHU3alny.

10.7.6 Ecnu BO BpeMsi UCHBITaHUI HE MPOUCXOAUT BOCIUIAMEHEHHS, HaJIWYUE B3PBIBOOMACHOM
CMeCH KOHTPOJIHMPYIOT, MOJKUTAaHUEM OT APYTHX HCTOYHHUKOB.

10.8 OnpenesneHue napaMeTpPoB MPOU3BOJIbHBIX 3JIEMEHTOB MUTAHUS

ITapameTpbl dmeMeHTOB (Oarapeil) ONpenensioT Ha JAECATH HOBBIX, TOJTHOCTHIO 3apsDKEHHBIX
obOpasmax. OmnpezneneHne NapaMeTPOB JODKHO TPOBOJHUTHCSA TIPH YKa3aHHOW MaKCHMaJIbHOM
TEeMIepaType OKpY)KaloIed cpeibl MM JOIDKHO OBITh OTHECEHO K 3TOW Temmeparype, Hampumep 40
°C. Ilpu HeoO0XOAWMOCTH, TapaMeTpbl YYBCTBHTENIBHBIX K TEMIIEpaType JJIEMEHTOB W Oartapew,
HarpuMep HHKEJIb-KaJMHEBBIX, JIOJDKHBI ONPENeNsAThCS NpU 0ojiee HU3KHX TEMIIEepaTypax, 4TOOBI
YCIOBUsSI MCHBITaHMH ObUTM HauOojee HeOnarompusTHble. B KkauecTBe NpeNCTaBUTENBHBIX JUIS
JJIEMEHTa NPUHHMMAIOT HambOosiee HEOJIAronpusATHbIE 3HA4YCHUS IapaMeTpOB, MOJYyYEHHBIE IIPH
UCIIBITaHUAX JECSITH 00pa3LoB.

10.9 UcnbiTanus 371eMEeHTOB U 0aTapeii



10.9.1 O6muiue TpedboBaHus

10.9.1.1 o npoBeneHuns JTIOOBIX HCOBITAHUN Tepe3apshKacMble SIEMEHTHl WiH 0aTtaper HyKHO He
MEHEEC JBYX pa3 IOJHOCTBIO 3apAOuTh W pa3psaauts. lIpum BTOpOH M, ecimm 3TO mOTpedyercs,
MOCJIEYIOUINX Pa3psiikaX HEe0OXOJUMO YOEIUTHCS, YTO EMKOCTh 3JIEMEHTa WM OaTtaped HaXOAMTCS B
npesienax XapaKTepUCTUK, YKa3aHHBIX M3TOTOBHUTEJIEM, YTO IapaHTHPYET MPOBEICHUE HCIBITAHUHN Ha
MOJTHOCTBIO 3apsHKEHHOM 3JIEMEHTE WK Oarapee.

10.9.1.2 Ecnu mpu McnbITaHUSX HEOOXOIMMO OCYIIECTBIATH KOPOTKOE 3aMBIKaHHE DJIEMEHTa WU
Garapeu, TO COOCTBEHHOE COIPOTHUBIICHUE NTEPEMBIUKH (3aKOPAUMBAIOIIETO IEMEHTA) TOJDKHO OBITh HE
6osiee 3 MOM, WM TaieHUE HAIPSDKEHUsI HA 3aKMMaxX MOIKIIOYEHHOW NMEepeMBIYKH JOJDKHO OBITh HE
6omee 200 mMB, mu6o He OGomee 15% ot DJC snementa mimm Oatapen. KopoTkoe 3amblkaHme
HEOOXONMO OCYIIECTBIATh MAKCHMAIBHO OJM3KO OT 3aKMMOB HJIEMEHTa WM OaTapeH.

10.9.2 VcnbiTanus 31eMEHTOB U OaTapeid Ha YTEUKY JIEKTPOJIATa

10.9.2.1 Ucneityemble 00pa3isl MOIDKHBI OBITH IIOMENICHBI Ha KYCOK IPOMOKATEeNBHOW Oymarw
TakuM 00pa3oM, YTOOBI COEOMHEHHS Kopmyca OBUIM OPHEHTHPOBAHBI HamOOJEe OMACHBIM, C TOYKHU
3pEHNUS YTEUKH MIEKTPOINTA, 00pa30M MM YCTAHOBIICHBI B COOTBETCTBUH C YKa3aHHAMH N3TOTOBHUTEIS
YCTpOMCTBA.

Jecsatb 00pa3oB NOIHKHBI OBITH MOJBEPTHYTHI CIIEIYIOINM, HAaHOO0JIee JKECTKUM UCTIBITAaHUSIM:

a) KOPOTKOMY 3aMBIKaHUIO JI0 TIOJIHON pa3psAKH dJIeMEHTa UK OaTapeu;

6) MPONYCKaHWIO BXOOHOT'O WJIK 3apAJHOTO0 TOKOB B IIPCACiiaX, pPECKOMCHIOBAHHBIX U3I'OTOBUTCIIEM,

B) 3apsay Oataped B COOTBETCTBHM C HWHCTPYKLUMEH M3TOTOBUTENS C OJHHM IOJIHOCTBIO
pa3psHKEHHBIM HJIM TOBPEXKICHHBIM MEPENOIIOCOBKOM 2IEMEHTOM.

[IprBeneHHBIE BBINIE PEXHUMBI HCIBITAHWHA BKIIOYAIOT JIOO0YIO MEPETONIIOCOBKY IPH 3apsike,
MMEIOIIYI0 MECTO B CJIy4asiX, OTOBOPEHHBIX B 5.2 U 5.3. OHM HCKIIIOYAIOT HCIIOJIb30BaHHE BHEIIHETO
3apsITHOTO  YCTPOMCTBA C 3apsIIHBIMH  XapaKTEPUCTHKAMH, IPEBBIIIAIONIMNMI PEKOMEH/IOBAaHHBIE
M3TOTOBHTEIIEM JIEMEHTA HIIH OaTapew.

10.9.2.2 Tlo OKOHYAaHWM WCTBITAHWI Ha TMPOMOKATEIHHON OyMmare WM BHEIIHHX IOBEPXHOCTSIX
HCHBITYCMBIX 06p33HOB IOCJIC UX OXJIAXIACHHA HC JJOJIXKHO OBITh BUAUMBIX CJICAOB JJICKTPOJIMTA. Ecau
HCHBITBIBAJINCh 3aJIMTBIC KOMIIAYHIOM JJIEMEHTBI HWJIHU 6aTapeI/1, TO HX MPOBCpPKa MO OKOHYaHUU
HUCIBITAHUM HE JOJDKHa BBIABUTH MOBPCKIACHUA, KOTOPLIC MOIJIA 6])1 HapymuTb COOTBCTCTBUEC
TpeboBanusM 7.4.9.

10.9.3 BocmiameHeHUe BCIECTBUE MCKPBI U TPEBBIILICHHS] TEMIIEPATyphl TOBEPXHOCTH AJIEMEHTOB
u OaTapei

10.9.3.1 Eciu Oatapesi COCTOMT W3 HECKOJIBKUX OTICIBHBIX AJIIEMEHTOB WM OaTapeil MEHBIIEro
pa3Mepa, OObEIMHEHHBIX B 3aKOHUCHHYIO KOHCTPYKIHUIO C COOJIIOACHIEM TpeOOBaHUH K Pa3eICHUIO U
JIpYyrux TpeOOBaHMI NaHHOTO CTAHIAPTA, TO NMPH NPOBEACHHM HCTIBITAHWN KaXkKAbIM 3JIEMEHT Oarapen
JOJDKEH pPaccMaTpHBaThCs KaK OTACNBHBIA 3JIeMEHT. VICKIIOYeHHE COCTaBISIIOT — CIIELHAIbHO
CKOHCTPYHPOBaHHbIE OaTapen, IJe MOXET OBITh IOKa3aHa HEBO3MOXKHOCTH KOPOTKOTO 3aMBIKaHHUS
MEXAy OJJIEMEHTaMH, a IOBPEXICHHE II000r0 3JEeMEHTa JIOJDKHO pPacCMaTpPHBATHCS KaK OJHO
MOBpeX/eHne. B He NONHOCTBhIO M30JIMPOBAHHOI OaTapee CUMTAIOT BO3MOXKHBIM IOBPEXACHHE Ha
KOPOTKOC 3aMbIKaHHUEC MEXK/Y €€ BHCIIHUMHA BbIBOJIaMU.

10.9.3.2 Dnementsl u OaTtapeu, orBeuatolue TpeOoBaHHSAM 7.4.9, JOJKHBI HMCHBITBHIBATBCS M
OIIEHUBATHCA CIIEAYIOIINM 00pa3oM.

a) OL[eHKy WJIN UCIIBITAHHSA Ha BOCIINIAMCHCHHC PICKpOfI CICAYCT MPOBOAUTHE Ha BHCIIHUX BBIBOJAX
aneMeHTa wuiau Oatapen. Eciam mocnenmoBarensHO ¢ 37eMEHTOM Wwin  Oarapeei  BKIIIOYEHO
TOKOOTPaHWYNTEIBHOE YCTPOWCTBO M WX COEIMHEHHE OTBEYaeT TpeOoBaHWAM 6.7, MCHBITAHUS WIH
OLICHKA JOJDKHBI TIPOBOJIUTCS C YIETOM 3TOTO YCTpOICTBa.

Ecnu BHyTpeHHee CONpOTHBIICHHE >JIEeMEHTa WM Oarapen JOIDKHO OBITh BKIIIOYEHO B OLCHKY
MCKPOOE30IIaCHOCTH, MHMHHMAJIBHOE 3HAUYCHHWE HTOTO CONPOTHUBIEHHS JIODKHO OBITH COOOIIEHO
UCTIBITAaTEIbHON OpraHu3anui. EciM M3roToBUTENb HE MOXET MOJATBEPAUTh MHHUMAJIbHOE 3HAYECHHE
BHYTPECHHET'O0 COIPOTUBJICHHUA, UCTILITATCIIbHAA OpraHU3alua J0JDKHA UCIIOJIb30BATh HJId ONPEACIICHUA
BHYTPEHHETO COIPOTHBIICHI HanOoee HEeOIAaronpusITHOE 3HAUEHHE TOKAa KOPOTKOTO 3aMBIKaHUS W3
pe3ynpraToB wucmeITaHHE 10 00pa3moB 31eMEHTOB WM OaTtapei, TpPUHSAB IS ONpeNeNeHUs
BHYTPEHHETO COIIPOTUBJICHUA MAKCUMAJIBHOC 3HAYCHUC HAIMPAXKCHHUA XOJIOCTOr0 Xo4a B COOTBETCTBUU
c7.4.3.

6) MakcumanbHast TeMIepaTypa IMOBEPXHOCTH JOJDKHA OINPENEeNATHCS CleAylomuM obpasomM. Bee
BHEIIHHE II0 OTHOIIEHWIO K 3JIEMEHTY MM OaTapee TOKOOTPaHWYHUTENIBHBIE YCTPOMCTBA CIIEIyeT
3aMKHYTb. JIroO0i BHEIIHUN KOXKYX (OyMaKHBIH, METAIIIMYECKUI WM T.I1.), HE COCTABIISIFOLIMN 4acTh
caMoii 00OJIOYKM »JJIEMEHTa, NpPH HCHBITAHUAX JMOJDKEH OBITh yJaleH. B kauecTBe 3HaueHMs
TEeMIlepaTypbl NMPUHUMAIOT MaKCHMaJIbHOE 3HaueHHE, M3MEPEHHOE Ha BHELIHEH 000JI0YKEe KaXKa0ro
aneMeHTa uiM Oartapen. McmbelTaHne nNpPOBOMAT KaK € BHYTPEHHHMH TOKOOTPaHHUYHMTEIBHBIMU



YCTPOMCTBaMH, TaK W MPH HUX 3aKOpaduBaHuM, Ha 10 ameMeHTax win Oarapesx B KaxaoM ciaydae. OT
M3rOTOBHTEINSl BJEMEHTa MM Oaraped MOJDKHBI ObITh mosydeHsl 10 00pa3loB ¢ 3aKOpOYCHHBIMH
BHYTPEHHUMH TOKOOIPAaHUYHUTEIbHBIMU YCTPOUCTBAMHU BMECTE CO CIELHATbHBIMU HHCTPYKIHUSIMH WA
MPEJOCTEPEIKCHUSIMH, HEOOXOTUMBIMHU JI1 UX O€30IACHOTO UCIONB30BAHUS U UCTIBITAHUS.

IIpumeuanue - [Ipu onpeneneHny TeMepaTypsl MOBEPXHOCTH OaTtaped He NPUHUMAIOT BO BHUMAaHHE BIUSHHE
BCTPOEHHBIX 3aIlIUTHBIX YCTPOUCTB, HarpuMep npepoxpanureneii uiu PTC-conpoTusieHuil, Tak Kak OLEHUBACTCS
BO3MOKHOCTb BHYTPEHHETO IMOBPCIKACHUSA, HAIIPUMEP HAPYIICHUE Pa3aCICHUA.

10.10. Mexannyeckue HCHbITAHUSA

10.10.1 3anmuBOYHBIIT KOMIAYH

10.10.1.1 IlepneHOMKYJISPHO MOBEPXHOCTH KOMIIAyHAA € IMOMOILBIO METAJUIMYECKOTO CTEPHKHSI
JMaMeTpoM 6 MM C TJIaJKUM IUIOCKUM KOHIIOM B TeueHue 10 ¢ moimkHa ObITh mpuiokena cuina 30 H. B
pe3ysbTaTe MCHBITAHWS HE JOJDKHBI HaOIONAThCs IOBPEXKICHUS, OCTaroyHas aedopmanus WM
nepeMelleH s KoMnayHaa oosee yeM Ha 1 MM.

10.10.1.2 Ecnu xommayHa MMeeT CBOOOAHYIO MOBEPXHOCTh, TO HEOOXOIUMO TapaHTUPOBATh, YTO
OH fBJISIETCS MPOYHBIM, HO HE XpynKuM. I[ToBepXHOCTh KOMIIayH/Ia JOJKHA MOJABEPraThCsl OMHOMY U3
CIEIYIOUIMX HCHBITaHUM, mOpoBoauMoMy mpu Temnepatype (20£10) °C ¢ wucnoab3oBaHHEM
UCIIBITaTEIbHOTO 000py0BaHus, onmcanHoro B npuioxkennu D 'OCT P 51330.0:

a) 1yt rpynmsl 1 TaM, TAe TUTOH KoMIayH7 oOpa3yeT JacTb BHEHIHEH 0OOJIOYKHM M MCHOJIb3YeTCs
JUTSL HICKJTIOYECHUS TOCTYTIA B3PBIBOOIIACHON CpEJIbl, JOJDKHA HCIIOIb30BaThCs SHeprus yaapa 20 JIx;

6) BO Bcex OCTaNbHBIX CITydasx IOJDKHA UCIIONB30BAThCS SHEPTus yaapa 2 JIx.

Kommaynn He [ODKEH HMETh NOBPEXICHHMH M OCTaTouHbIX aedopmarmid. JlomyckaroTes
HE3HAYHUTEIbHbIEC TPEIMHBL.

10.10.2 Tleperopoaxu

Ileperopoaxu moimxHBI BbAepkuBaTh ycunue 30 H, mpuiokeHHOe HCIBITATENBHBIM CTEPIKHEM
JuaMeTpoM 6 MM. Ycuine AODKHO MPUKIIaIbIBaTECS IPUMEPHO 10 LEHTPY MEePErOPOJKH B TCUCHHUE HE
menee 10 c. He nomxHO OBITH IeopManuu NEpPEropoiKd, KOTOpas Morja Obl HapyIIUTh ee
L[EJIOCTHOCTh U MIPUTOAHOCTD IS TIOCJIEAYIOIIET0 UCTIONb30BaHUS.

10.11 UcnbiTaHus 3J1eKTPOOOOPY10BAHNS, COAEPKAIET0 MbE303JIeKTPUYecKHe YCTpoiicTBa

10.11.1 M3MepsitoT eMKOCTh YCTPOMCTBA M HaNpsDKEHHE, BOZHUKAIOIIEE B HEM, KOI/la JOCTYIHYIO
IpU 3KCIUTyaTallud 4acTh OOOpPYIOBaHMS HCIBITBIBAIOT YAApOM B COOTBETCTBHH C IapaMeTpamH,
npuBeneHHbIME B Tpade «Bricokas» Tadmuupsl 4 TOCT P 51330.0 npu (20+10) °C ¢ ucnons3oBanueM
HCTIBITaTeIbHOTO 00opynoBanus mo npuwioxkeHnto D TOCT P 51330.0. [Ipuanmaetcs Ooiree BEICOKOE
3Ha4YEHNE HANPSDKEHHS U3 IBYX UCTIBITAaHUI HA OZTHOM o0Opasie.

10.11.2 Ecimm  smektpooOopynoBaHWE, — COAEpKallee  IhE303IIEKTPUYECKOE  YCTPOWMCTBO,
NPEIOXPAaHEHO OT MPSAMOro  (PU3MYECKOr0  BO3JCHCTBHSA, HCIBITATENBHBIN  yHap  JOJDKEH
MIPUKJIAIBIBATECS K MPEJOXPAHUTEIBHOMY YCTPOWCTBY IPH PACIONIOKEHUH 3JIEKTPOOOOPYNIOBAaHUS U
MPEIOXPAaHUTENBHOTO YCTPOIiCTBA B MOJOXXEHHWH, MPEIYCMOTPEHHOM H3TOTOBUTENEM. OHEprus,
HaKOIIJICHHAs! E€MKOCThIO KpHCTaJIa NPU MaKCHMaJbHOM H3MEPEHHOM HAaNpsDKeHHH, HE JOJDKHA
npeBbIaTh, MKJK, UIs 3J€KTpoOOOpyJOBaHHUS:

-rpymmsi I ... 1500

- moxrpymisl HA ... 950

- moxrpymist 1B ... 250

- moxrpymst [C ... 50

HpuMeanue - EeCKaMepHa}z oJleKkmpousmepumeilbHas OYeHKA ucxp06e30naCHocmu NbE302JIEKMPUUECKUX
ycmpoﬁcme npunsama 8814())/ CIIOHCHOCMU COBMEeWeHU MeXAHUYEeCKo20 6030elicmeusi Ha nve3okpucmaiil ¢
UCNbIMAaHUAMU HA ucxpoo6pa3ymu¢eﬂ4 Mmexanusme 80 63pb16HOlZ Kamepe. Ecnu sma mexuuueckasn 3aoaua peuiena,
mo nvezodjleKmpudecKue ycmpoﬁcmea moeym OblMb UCNLIMAHBL 80 6’3pb16H012 Kamepe aHal0cU4YHO eMKOCNHbIM
uenim ¢ npuMerHeHuem aKmueusupoeanHou 63pbl6OONACHOU CMECU.

10.11.3 3amuTHBIE yCTPOHCTBA, MPEJOXPAHSIOMINE MTHE303IEKTPHUECKUE YCTPOUCTBA OT MPSMOTO
(hM3MIEeCKOTO BO3JEHCTBUS, @ TAK)KE OTPAHWYHMBAIONINE BBIICIEHUE 3alTACCHHON MbE303IEKTPHYECKUM
YCTPOHCTBOM JHEpPrHH, HE JMOJDKHBI pPa3pymiaTbcs MNPH yaape W TeM CaMbIM HapyllaTh BHJ
B3PBIBO3AIIUTHI.

10.11.4 Ecnu sHeprust ynapa, KOTOPOMY MOXKET OBITh HOABEPTHYTO O3IIEKTPOOOOPYHOBAaHUE,
MEHbIlIE 3HAauYeHWH, npuBeleHHbIX B rpade «Hmskas» tabmumer 4 TOCT P 51330.0,
3JIeKTPOo0OOpYAOBaHNE HEOOXOMMO MapKHpOBaTh 3HAKOM X M B COIIPOBOAWTEIBHON JOKYMEHTAIMU
OTOBOPUTH CIIELUAIIbHBIE YCIOBHSI €r0 IPUMEHEHUS.

10.12 UcnbITaHUSA JHOAHBIX 6apbePOB M HIYHTOB 0€30MACHOCTH

10.12.1 Bapbepbl 0e30macHOCTH WM IIYHTHI JOJDKHBI BBIICPKHUBATh BO3AEHCTBHE NEPEXOIHBIX
MIPOIIECCOB, YTO MOATBEPIKAACTCS HCIBITAHUAMH HX 3JIEMEHTOB.



10.12.2 Pe3ucTopbl, CUYUTAIOMHUECS HEMOBPEXKAAEMBIMH, JIOJDKHBI PacCMaTpUBATBCS  Kak
BBIZICP’KUBAIOIINE JIFOOBIE IIEPEXOAHBIE IPOIIECCHI, BO3MOXKHBIE IS YKa3aHHOTO HCTOYHUKA ITUTAHMA.

10.12.3 uonmst mpu temnepatype 20 °C ROMKHBI BBIIEPXKHUBATh TOK, 3HAYEHHE KOTOPOTO
OTpeZIeTsAeTCS JeJICHHEM AaMIUINTYAHOTO 3HadyeHWs HanpspkeHns Up Ha CyMMapHOE 3HAdeHHE
CONPOTHBJICHUH  TPEJOXPAHUTENS W  HEMOBPEXKJAEMOTO  PE3UCTOpa, €CIM OH  BKIIOYEH
MOCJIEIOBATENIbHO ¢ mpenoxpanuteneM. [IpoBepky  BBINOJIHEHHMS  yKa3aHHOTO — TpeOOBaHMUS
OCYLIECTBIISIIOT JIMOO IO CHEUU(UKALINKM HU3rOTOBHUTEINS, JIMOO MO pe3ynbTaraM OIHMCAHHBIX HHXKE
UCIBITAaHUH.

10.12.4 K auony Kaxioro Tuma B NMPSIMOM HamlpaBlieHHH (JIsl CTaOMIMTPOHOB - B OOpaTHOM
HarpaBjeHUH) HEOOXOIMMO MPUIIOKHUTH IATH MPSIMOYTOJIBHBIX MMIYJIECOB TOKA, JIIUTENBHOCTHIO S0
MKC KaXXZbli, MOBTOpsieMbIX ¢ wuHTepBajoM 20 Mc. AMIUIMTY/Aa HMITyJIbca JOJDKHA DPaBHSTHCS
aMIUTUTYIHOMY 3HAa4eHUIO HanpspkeHUs Up, JENEHHOMY Ha «XOJIOJHOE» 3HAUYEHHWE CONPOTHUBIICHUSA
npegoxpanurensd npu 20 °C (IWI0C CONPOTHBIEHUE MOCIEI0BAaTENbHO BIJIIOUYEHHOTO PE3UCTOpa MpHU
HaJlMYUHM €ro B Ienw). Eciam JaHHBIC H3TOTOBHUTEINS IIOKA3bIBAIOT, YTO IPEApPa3phIBHOE BpeMs
MPEOXPaHNUTENS MIPU 3TOM Toke Oombmie 50 MKC, IMMPUHY HMMITYJbCAa CIEAYET H3MEHHTh, ITOOBI
peann3oBaTh IEHCTBUTEIBHOE MpeNpa3pbIBHOE BpeMs. Ecim mpeapaspbsIBHOE BpeMsi HE MOXET OBITh
MONYyYCHO W3 JaHHBIX WM3TOTOBUTENS, CieAyeT HcmbiTarh 10 mpenoxpaHuTened Hpu pacuyeTHOM
3HAYEHUM TOKa JUI1 M3MEPEHHUs COOTBETCTBYIOUIEIO €My IpeApaspbhlBHOrO BpeMeHH. [lomydeHHoe
3Ha4YEeHHE CIIeyeT UCTIONb30BaTh B CIIydae, €CIM OHO MpeBbImaeT 50 MKC.

10.12.5 HampspkeHne Ha JguoJe MOJDKHO H3MEPATBCS A0 W MOCIE O3THUX HCHBITAaHUH MpU
UCTIBITaTEIbHOM TOKE, yKa3aHHOM HM3TOTOBHTENEM 3JIeMeHTa. VI3MepeHHbIe 3HaueHHs HalpsHKeHUs He
JIOJDKHBI OTIM4aThes Oosiee ueM Ha 5 % (3HaueHue 5 % BKIIIOYAET IOTPEIIHOCTH HUCHBITATEIHHOTO
obopynoBanus). HanGospiiee 3HaueHHWE HAINPSKEHHS, OTMEYCHHOE BO BpEMs HCIBITAHHUM, TOJKHO
UCIIONIb30BAThCsl KaK aMIUIUTYIHOE IIPH HPOBEICHUHM CEPUHM HMITYJIbCOB, NPUKIAIABIBAEMBIX, Kak
YKa3aHO BBIIIE, K JIIOOOMY MOJYHNPOBOJAHNKOBOMY YCTPONCTBY OrpaHW4eHHs Toka. [lociie ncmbItaHuit
3TH YCTPONCTBA CIIEAYeT CHOBA IIPOBEPHUTH HA COOTBETCTBUE CHENN(PHUKAIIUHA H3TOTOBHUTES.

YroObI MOKa3aTh MPUTOAHOCTH BCETO PANA M3CIHUH, IPOU3BOANMBIX KOHKPETHBIM H3TOTOBHTEINIEM,
HE0OXOMMO HCHBITATh NIPH JTaHHOM HAIPSHKEHUH TOJIBKO MPEACTaBICHHBII 00paserl.

10.13 UcnbiTaHus kadesisi HA pacTsiykeHue

10.13.1 DaekTpoobopymoBaHue, B KOTOPOM KaOenb Ui BHEIIHHX COCTUHCHUN SBISCTCA €ro
HEOTHEMJIEMOM YacThIO, JOJDKHO IOJBEPraThCsl MCIBITAHUIO Ha pacTsHKeHHE Kabeld B cllydyae, eclii
OOpBIB XMJI Kabessi OT MECT IMPUCOSAWHEHUs] BHYTPH DIIEKTPOOOOPYHOBAHUS MOXET IPUBECTH K
HapyIIEHHIO HCKPOOE30MacHOCTH, HalpuMep, eciu B kabesie umeeTcs Oojee ofHON MCKpoOe3onacHon
Lend U OOpBIB MOXKET NPHBECTH K OMNACHBIM NepEeCcOeIMHEHMsM. VCIbITaHus cleayeT NpOBOAWTH
CIEeIYIONINM 00pa3oM:

- K Kabemo HEoOXoAMMO TPHWIOXKWTH pactaruBatomee ycwime 30 H B HampaBneHnu ocu
KaOeIbHOT0 BBO/A 3JIEKTPOOOOPYI0BaHHS B TeUEHHE HE MeHee | u;

- JIOIyCKaeTcs CMelleHne 00O0JI0UKH Kabess, HO He JOJDKHO HaOJ0AaThCs BHIMMOTO CMEICHUS
BBIBOJIOB;

- TAaHHOE MCHIBITAHUE HE JIOJDKHO IPUMEHATHCS K OTASIBHBIM NTPOBOAHUKAM, KOTOPHIE MOIAKIIOUEHBI
TIOCTOSIHHO M HE SIBIISIFOTCS YacThIO KaOeJIsl.

11 KOHTpOJ’l])H])le NMPOBEPKH, BBIMOJTHACMBIC U3IOTOBUTEC/IEM

11.1 KoHTpoJibHBIE UCTIBITAHNUS THOAHBIX 0apbepoB 0€30MACHOCTH

11.1.1 bapseps! 6€30MaCHOCTH 3aKOHYEHHON KOHCTPYKIHH

KonTponpHOE HcIBITaHNE JODKHO MPOBOIAMUTHCS Ha KaXIOM Oaphepe 0e30macHOCTH 3aKOHYEHHOU
KOHCTPYKIMHU U TPOBEPKU TPABIIBFHONW pabOTHI BCEX AJIEMEHTOB Oapbepa M COIPOTHUBICHUS BCEX
npefoxpanuTeneld. Pa3spemreHo WMCMONB30BaHWE CHEMHBIX BCTAaBOK JUISI TPOBEACHUS JTAHHOTO
UCTIBITaHWUS, €CITH UCKPOOE30IIaCHOCTh COXPAHSETCS IIPU CHATBHIX BCTABKaX.

11.1.2 Inoap! uist ABYXAMOHBIX OaphepoB YPOBHS ia

Hanpspkenne Ha 3akMMax JAMOJOB JOJDKHO OBITH M3MEPEHO, KaK yKa3aHO MX M3TOTOBUTEIIEM, NPH
TEeMIIepaType OKpPYKaromei cpebl 10 U MOCie CIeIyFONNX UCTIBITAaHHH KaXKI0To THoa:

a) Bo3zeiicTBueM Temmeparypsl 150 °C B Teuenue 2 4;

0) umIynbcamMu Toka B cooTBeTcTBHH ¢ 10.12.

11.2 KoHTpoabHbIE HCTIBITAHUA CeTeBbIX TPAaHCHOPMATOPOB

IIpr KOHTPOJBHBIX HCIBITAHUSIX HANPSIKCHHE, MPHUKIAIBIBAEMOE K CETeBBIM TpaHC(hOpMaTOpaM,
JIOJDKHO COOTBETCTBOBATh 3HAUEHHAM, NMPHUBEIACHHBIM B Ta0muie 9, rae - HanOoJbiiee HOMUHAIBLHOE
HarpspKeHHUe JII000H HCTIBITYeMOH 0OMOTKH.

Bo Bpems 3THX HCIIBITAHUI HE JOJDKHO MPOMCXOANUTH NMPOOO0s M30JISIMN MEXIAy OOMOTKAMH WIIH



MEX Ty JII000H 0OMOTKON M CEpACIHUKOM HITH DKPAHOM.

Tabmmma 9 - KoHTponmpHBIE WCHBITaHUS SJCKTPUUECKOW MPOYHOCTH H3OJLIIMHA  CETEBBIX
TpaHC(HOPMATOPOB

DddexkTuBHOE UCTIBITATEIILHOES
MecTo NPHIOKCHHS UCTIBITATEIIEHOTO HATIPSKCHUS

HarpsDKeHUE
Mesk1y BXOJAHBIMH U BBIXOJHBIMH 0OMOTKaMU 4U,, "o ne menee 2500 B
Mesxy 110001 0OMOTKOW M CEpACYHUKOM HMIIM SKPAaHOM 2Up, Ho He Menee 1000 B

Meskay Kaxaod oOMOTKO#M, mutaromneil uckpobesomacuyio| (2U, +1000) B, Ho He Menee 1500 B
1eTb, ¥ JIF000H MPyroi BEIXOTHOW OOMOTKOM

12 MapkupoBka

12.1 O6mmue TpedoBaHUSA

12.1.1 OObem cBenmeHWii, yKa3bIBa€MBIX B MAapKHPOBKE MCKPOOE30IMacHOTO W CBA3aHHOTO
31eKTpoo0OpyIOBaHuS, NOIKEH OBITE He MeHee, ueM Tpebyercs mo 'OCT P 51330.0.

IIpumeuanue - CepuiiHblii HOMEp MOXKET HAHOCUTBCS OTIEJIBHO OT JPYroif MapKUPOBKU.

12.1.2 Inst npucoeauHeHHOro 000pyaoBaHus cuMBoibl EX ia wnu EX ib (ubo ia wnm ib, ecnu
cuMBoJI EX y)ke HaHECEH) JOJDKHBI OBITh 3aKIIIOUCHBI B KBaAPAaTHBIC CKOOKH.

12.1.3 Mecto MapKUpOBKH BCEX OTHOCSIIMXCS K HCKPOOE30MacHOCTH mapamerpos, Hampumep Um,
Li, Ci, Lo, Co 1 T.11., BEIOMPAIOT U3 MPAKTHYECKIX COOOPaKCHUH.

HpI/IMe‘{aHI/Ie - CTaHHapTHBIe CUMBOJIBI IJIA HCIIOJIB30BaHUA B MAapKHPOBKE U NTOKYMEHTALIUU IIPUBCIACHBI B
paznene 13.

12.1.4 Tlo mpaKTHYeCKUM COOOpaKEHUSIM MOXET OBITh OTPAaHWYCHO WM HCKIIOYCHO
UCTIONIb30BaHUE KypCHBAa WJIM TOACTPOYHBIX 3HAKOB, M MOXKET OBITh HCIIOJIB30BAaHO YHPOLICHHOE
HamucaHue cuMBoJioB, Hanpumep Uo BmMecto Uo.

12.2 MapkupoBKa CpeJACTB COeTUHEHUS

12.2.1 CoenuHHUTENbHBIE CPENCTBA, HAPHUMEpP KIEMMHbBIE KOPOOKH, COCTUHEHHS MOCPEICTBOM
ANEKTPUUYECKHUX Pa3beMOB HCKPOOE30IIaCHOI0 U IOAKIIOUEHHOTO 3JIEKTPOOOOPYI0BaHHS JOJKHBI OBITh
YETKO MPOMAapKUPOBAHbI U JIETKO MACHTH(UIMPOBAThC. ECIU 11 3TOH 1€ HCIONB3YIOT LBET, TO
3TO JOJDKEH OBITh roy0OoH 1BET.

12.2.2 Ecnu 9acTH 37eKTPpOOOOPYAOBaHHS WIH PAa3IMIHBIC alllapaThl COSIUHEHBI MEXIy co00i ¢
MOMOIIBI0 Pa3beMOB, TIOCIETHHE MOJDKHBI OBITh HMICHTH()UIMPOBAHbI KaK COAEPXKAIIUE TOJIBKO
HcKpoOe3omnacHble enu. TaMm, rae Ut 3TOH 1IN NCTIONB3YIOT IBET, OH JIOJKEH OBITh TOIyObIM.

12.2.3 JlomoSHUTENHHO AOJDKHA OBITH OOecredeHa JOCTaTOuHast M MOHATHAs MapKUPOBKA C HEIbIO
rapaHTHH IPaBUIBHOTO COETMHEHMS /IS BCEH MCKPOOE30IacHO LIETH B LIEJIOM.

HpHMeanHe - 21.]'[9[ JOCTHIXKEHHA OTOT0 MOXKET BO3HUKHYTH HeO6XOZ[I/IMOCTL B HCIIOJIb30BAHUH
JOIIOJTHUTCIIBHBIX TabnaMueK Ha COCAUHUTEIIBHBIX CPEACTBAX HJIMW OKOJIO HHX. Ecmm 3HeKTpOO60pyZ[OBaHHC HE
TMOABEPIKEHO 3arpsA3HEHUIO, IJI1 OTOU LEJIU MOT'YT IPUMEHATHCA dTUKETKH.

Hwxe nmpuBeseHsl npuMepsl MAPKUPOBKH.

a) Mckpobe3omacHoe 31eKTpoo0opyI0BaHNE B) CBsi3aHHOE JICKTPOOOOPYIOBaHHE

AO «Monynb» HITIO «Cset»

Tum KH25 Tun Y27 - 001

Exia lIC T4 [Exib] I

-25°C<ta<+50°C ACB Ne 99.123

ACB Ne 98.2 Un: 250 B Po: 0,9 Br

Cepuiinbiii HOMep 278 lo: 150 MA Uo: 24 B

Lo: 2 mI'a Co: 5,5 Mx®D

IIpumedanwe - ta - 1uamazoH paboOYHX TEMIIEPATYP

0) MHckpobezonmacHoe 3IeKTpooOOpyIOBaHUE, r) CBs3aHHOE 3JIEKTPOOOOPYIOBaHUE CO
npesHa3HaYeHHOe ISl MOAKIIOUEHHS K APYromy B3PBIBOHETIPOHHUIIAEMOW 000JI0OUKON
000pyIOBaHUIO

3B CATYPH

Tun IHouck-2 Ex d [ia] UB T6

Exib I1IB T4 ACB Ne 99.231




ACB Ne 99.25 Um: 250 B Po: 0,9 Bt

Li: 10 mxI'm  Ci: 1200 nd Uo: 36 B lo: 100 MA
Ui: 28 B I;: 250 MA Co: 0,31 Mx®D Lo: 15 MI'H
Pi: 1,3 Br Cepuiinsiii HoMep 875

rae ACB - Ha3BaHHE WM 3HAK UCTIBITATEIEHOW OpTaHU3aIlHH.
13 JoxkymMeHTanust

13.1 Texnuueckas Ookymenmayusi, npeOCMAGIAeMdss 6Mecme ¢ NeKmpoobopyoosanHuem, 6
odonoanenue k FOCT P 51330.0 donocha codepoicams.:

a) 6 cmaHOapmax u MEeXHUYEeCKUx YCIO8UsSX Ha 31eKmpoobopydosanue - mpebosanus K
UCKDO3AUWUMHBIM ~ dNIEMEHMAM U CPeOCMmBAM, d MAaKdxHce VYKA3AHUA O MAPKUPOBKe CO2NACHO
Hacmoswemy cmaHoapmy;

0) 8 IKCNIYAMAYUOHHLIX OOKYMEHMAX- pazoenvl ¢ ONUCAHUEM UCKPO3AUWUMHBIX INeMEeHmos8 U
cpedcms U YKa3aHuAMU O COXPAHEHUU UCKPODE30NACHbIX NApaAMempo8 3JeKmpudeckux yenet npu
Moumaoice, IKCHAYAMAYUU U PeMOHME 2NeKMPOooOOPYO08aHUs.

13.2 B anekmpuyecKux npuHYUnUAIbHbIX CXeMax 31eKmpoobopy008aHus, a makice 6 UHCIMpPYKYuu
1O MOHMAJICY U IKCHAYAMAYUU DJIeMEeHmbl, UCHONb3VeMble 68 KAuecmee UCKPO3IAUUMHDBLX, O0JNCHbI
mapruposamocs 6 coomsememeuu ¢ I OCT 2.710. IIpu smom nocne 6yxevt F donoicen cmasumocs snax
YposHs uckpobeszonactoi yenu ia, ib u ic.

Eciu 6 kauecmee uckpo3auumuulx UCHONL3YIOM ZSPYNRY 9AEMEHMO8, OONYCKACMC KaXCOblll
NEMEHM He MAPKUposamv, a ux 6ce emecme 008ecmu Wmpuxo8ou JuHuel U OKOJI0 Hee NOCMA8Umb
ooun 3nax Fia, Fib, uau Fic.

13.3 IoscHuTenbpHas HOKyMeHTams B cooTBeTcTBUH ¢ TpeboBaHusMu ['OCT P 51330.0 momxHa,
KpPOMeE TOTO, BKIIFOYATh CISAYIOMIYI0 HH)OPMAITHIO:

a) AIEKTPUUYECKIE apaMeTPhl 000PYAOBAHMUS:

1) mis MCTOYHWKOB MHUTAHUS - BBEIXOIHBIC MaHHEIE, Hampumep, Uo, lo, Po 1, ecmu HyxHO, Co, Lo
u/unu gonycrumoe cootHomenue Lo/Ro;

2) i IPHEMHHUKOB SHEPTUH - BXOHbIE AaHHbIe, Hanpumep Ui, Li, Pi, Ci, L u cootHomrenue Li/R;;

0) Jr00BIe CrIeIIMAIbHBIC TPEOOBAHKS M0 YCTAHOBKE U MCIIOJIb30BAHUIO;

B) MakcHUMajbHOCe 3HaueHHEe Um, KOTOPOE MOXKET OBITh MPHIOKEHO K 3a)KMMaM HCKPOOIMACHBIX
LETeH MITH CBSI3aHHOTO 3JIEKTPOOOOPYIOBAHU;

T) JIt00BIC CICIUATBHBIC YCIOBHS, KOTOPhIC MPUHSTHI IPU OMPEICICHUN THIIA 3al[UThI, HAPHUMED,
YTO HAIpPsDKEHHE JOJDKHO IMOCTYMAaTh OT 3aIlMTHOTO TpaHC(popMmaropa HIH uepe3 MUOIHBIN Oapbep
0€30IaCHOCTH;

) COOTBETCTBHUE MJIM HECOOTBETCTBHE TpeboBaHmsIM 6.4.12;

¢) 0003HaUeHIE TOBEPXHOCTH OOOJIOUKH B CITydae, €CIIU OT 3TOTO 3aBUCHT UCKPOOE30IacHOCTb.

I[MPUJIOXKEHUE A
(obs3aTenbHOE)

OneHka HCKPO0E30NacCHOCTH JIeKTPHYECKHUX 1eneii

A.1 OcHOBHbIE KPUTEPUH

HckpobesomnacHas 1enb JOKHA YAOBIETBOPSATH TPEM OCHOBHBIM KPUTECPHUSIM:

a) COOTBETCTBYIOIUM 00pa30oM OTAETATHCS OT UCKPOOIACHBIX IIeTIeH;

0) He BBIBBEIBATH BOCINIAMCHEHHS OT TEIUIOBOTO BO3ICHCTBUSA. TeMmMmepaTypHBIA —Kiacc
UCKpoOe3omacHOro 000pYIOBaHUS JODKEH OBITh OINpENeNieH B COOTBETCTBHH € 6.2 W pasfeioM 5
I'OCT P 51330.0. TemneparypHast kiaccuuKamus HE JOJDKHA MPHUMEHATHCS K CBS3aHHOMY
3JIEKTPO0OOPYAOBAHUIO.

8) 8epoAmHOCMb B0CNIAMEHEHUs. 83DbIBOONACHOU CMecu 8 npoyecce UCHBIMAHUL Yenu ¢
UCNONIL308AHUEM UCKPOOOPA3YIOUe20 MeXaAHU3MA UIU NO OYeHKe 8 COOMBEemMCmaeul ¢ mpebosanusmu
paszoena 10 015 KOHKpemHO20 YPOBHSI UCKPObe3onacHou yenu (cm. pasoen 5) u epynnul (cm. pazoen 4)
He donoicna npegviuams 1073,

IIpumeuanus

1 Kputepmii a) MOXeT OBITh YIOBIETBOPEH ITyTeM OOECHEUCHHs COOTBETCTBYIONIMX ITyTeH yTEYKH U
SJICKTPHUYICCKUX 3a30pOB, a TaK¥XKE NMPUMECHCHUEM 9JICMCHTOB, Hanpumep, TpaHCCbOpMaTOpOB,
TOKOOI'PAHUYIUTEIIbHBIX PE3UCTOPOB, YAOBJICTBOPAIOMNX Tpe6OBaHI/ISIM HENOBPEIKAACMBIX 3JICMEHTOB IO pa3Zieily
8.

2 Kputepuit 6) MokeT OBITH YIOBIETBOPEH IyTeM OLCHKH MAaKCHMAJbHBIX TEMIEpaTyp HOBEPXHOCTH



3JIEMEHTOB I10 UX TEIUIOBOMY PEXHMMY WM MAaKCHMaJIbHON MOIIHOCTH, KOTOpPasi MOXKET OBITh K HUM IOZBE/ICHA B
COOTBETCTBYIOIIUX YCIOBUSAX IOBPEKACHUS.

3 Kpurepuii B) MOXKET OBITH YZOBIETBOPEH BEIIOJIHEHNAEM OLEHKH. ISl 9TOTO TpeOyIOTCsl TOUHBIE CBEJCHHS O
HAaIpsHKEHUH, TOKE U TaKUX MapaMeTpax LEeMH, KaK eMKOCTb M MHIYKTHBHOCTh Ha TPaHMIE BOCIUIaMEHEeHHus. B
TaKHUX yCJIOBHUSX LIEIb MOXKET OBITh OLIEHEHA KaK HCKPOOe30MacHasi ¢ TOUKHU 3PEHUs HCKPOBOTO BOCIIIAMEHEHUSI.

A.2 OneHka ¢ HCNOJIB30BAHHEM XaPaKTEePUCTHK HCKPO0e30NACHOCTH 1 Ta0 U1

A.2.1 Ecnu nemnb, oueHHMBaeMas Ha HCKpOOE30MAaCHOCTb, NMPHUOIKAETCS K MPOCTOM LEHH, Ui
KOTOpPOH HMeeTCsl 3TaloOHHas 3aBHCUMOCTb, TO NpPU MPOBEACHUH OLEHKH HYXXHO HCIIOJIB30BaTh
XapaKTEePUCTHUKU HUCKpoOe3onacHocTH o pucyHkam A.1-A.19 wmu tabmumam A.1, A.2.

IIpumeuanus

1 XapakTepucTUKN UCKPOOE30MIaCHOCTH, NMPEACTAaBICHHbIC HA pucyHKax A.1-A.19, u ganHble Tabmun A.1, A.2
TMO3BOJIAIOT HEMOCPEACTBEHHO OLICHUBATH I/ICKp06e3OHaCHOCTL TOJIBKO TIPOCTBIX L[el'[eﬁ MPUMEHHUTEIIBHO K
MPEACTABUTEIBHBIM U AKMUBUSUPOBAHHbIM B3PBIBOOIIACHBIM CMECAM. Bo MHOrHX ClIydasax uX MOXET OBITH TPYAHO
NPUMEHUTHh Ul OLIEHKM MCKPOOE30MacHOCTH LeMNel, BCTpEeYaloUIMXcs Ha TNpakTuke. Hampumep, MHOrue
HCTOYHHMKH ITUTAHUS HUMEIOT HEIMHCHHBIC XapaKTCPUCTUKU U HE MOTYT OBITH OIICHEHLBI IO XapaKTEpHUCTUKaM
I/ICKPO6€30H3CHOCTI/I, TaK KaK pPUCYHOK A.1 MOXKeT OBITh HCIIOJIL30BaH TOJBKO B CJIy4da€, Korja 1uenb npeacraBjicHa
OJICMCHTOM HIJIN 63.Tape€171 C MOCJICAOBATCIIbHO IMOAKIIFOYEHHBIM TOKOOI'PAHUYUTEIILHBIM PE3UCTOPOM. ITo »Toit
MpUInHEe HEJIMHCIHHEIC nenuv, HanpuMmep Henu MnmOCTOSIHHOI'O TOKa, BBI3OBYT BOCIUIAMEHCHUE NPU 0oJlee HU3KHUX
3HAYCHUAX TOKA, YeM Te, KOTOpPBIE MOXKHO MPOTHO3HMPOBATH MO PUCYHKY A.l Ha OCHOBE HANpsHKEHHS XOJIOCTOTO
X0Jla U TOKa KOPOTKOI'O 3aMbIKaHHUs. B HEKOTOPBIX THNAX HENMHEHHBIX Lielell MaKCUMAaJIbHBIM JOIYCTUMBINA TOK
MOXET COCTaBIATH TOJNBKO 1/5 OT TOKa, MPOTHO3HPYEMOTO IO XapaKTePHCTHKaM HCKPOOE30MacHOCTH.
HeoOxomumo TmiatensHO yOemUTbCS B TOM, YTO OICHKMA BBIIOJHEHBI TOJNBKO [UIA CllydaeB, Korja
paccmarpuBaeMas LEMb MOXET OBITh MPENCTaBICHAa OJHOW W3 MPOCTHIX Lemed, I KOTOPBIX HMEeTCs
PIH(bOpMaHI/IH. I/IMCIOIJ_IaHCH B HaJIMYHUH I/IH(l)OpMaL[I/IH OorpaHM4y€Ha U HE MOXKET OXBATUTH BCE HpO6J’[eMLI, KOTOPBIC
BO3HHUKAIOT IPU KOHCTPYUPOBAHUU I/ICKp06e3OHaCHBIX L[el'[efl.

2B p}zde cayyaes CIOJHCHble dNeKmpudecKkue yenu 6 OmMHOuerHuu ceoux uCKp06€30}’laCHblx ceolicme mozym
6blmb, C Y4emom HeKomopwvix ()onymeﬁuzi, He CHUuMcarowux ux ucxpo6esonacn0cmb, ceeoenvl K npocmusim
ONNeKMPUHECKUM  Yensim, 0onym<a}0u4wu npoeeéeHue OYEHKU uc;cpo6e3onacnocmu no xapakmepucmuxkam
uckpobezonacrocmu, Hanpumep, npusedeHHvim Ha pucyukax A.1-A. 19.

3 Xapaxmepucmuku uckpobdezonacrocmu, npedcmagiennvie Ha pucynkax A.20-A.22, noseondiom oyenusamo
ucxpo6e3onacyocmb npocmslxX U CILOAHCHBIX DNEKMPUHECKUX uenell no onacrHocmu pa3pﬂ006 PA3SMbBIKAHUSA C Y4emom
GIUSAHUSL CKOpOCMU pacxo:)la)emm KOHMAaKkmaoe.

A.2.2 Tlpu UCTIONB30BaHUM YKA3aHHBIX XapaKTEPHCTHK HCKPOOE30MACHOCTH W JNAHHBIX TaOJHIl
JOJDKHBI YUUTHIBATHECS BO3MOJKHBIC TIOBPEXKICHUS B COOTBETCTBHH C pa3feiioM S5 u ko3¢ uImeHt
HCKpobe30macHOCTH B cOOTBeTCTBHU ¢ 10.4.2.

A.2.3 Ilpu oOIeHKE HCKPOOE30MACHOCTH TPOCTBIX JJICKTPHUYCCKUX IIeNeil OOBIYHO JOJDKHA
MIPUMEHSTHCS CIIEAYIOIas IPoIeaypa:

- OMNpeNeNAoT caMyl0 HeOJarompHUATHYI0 NPaKTHYECKYI0 CHTYalHI0 C Y9YETOM JOIYCKOB JUIS
AJIEMEHTOB, KOeOaHN HANIPSDKEHHS TUTAHUS, TOBPEXKICHUH H3OJISAINH U 3JIEMEHTA;

- 3areM, UcXojas U3 Tpedyemoro koddduuueHTa MCKPOOE30IIaCHOCTH, MOJYYaIOT HW3MEHEHHYIO
IeTb, KOTOPYIO MOXKHO OIICHUBATh;

- MPOBEPSIOT NMPUEMIIEMOCTh MAPAMETPOB IMOJYYEHHOM LENH CPABHEHHEM C XapaKTEPUCTUKAMHU
HCcKpobe3onacHOCTH Ha pucyHKax A.1-A.19 wim B Tabmmmax A.1 u A.2.

A.3 Ilpumepsl NPOCTHIX Henel

a) [IpocTasi MHAYKTUBHASA LeNb

UroObr Ooyee MOAPOOHO MPOMIUIIOCTPHPOBATH TPOLEAYPY OICHKA HCKpOOE30MmacHOCTH,
PaccMOTPHUM IIE€Tb, COCTOAIIYIO M3 UCTOYHMKA MUTAHUS B BHJE 3JIEMEHTa WK OaTapen HalpsKeHHEM
20 B u mocnenoBaTeIbHO YCTAHOBICHHOTO HEMOBPEXIAEMOTO TOKOOTPAHMYUTEIHHOTO DPE3UCTOpa
conpotusieHrneM 300 OM, kK KOTOPOIl MOAKIIOUEH WHAYKTUBHEIN 25ieMeHT conpoTurieHneM 1100 Om
n wmHAyktEBHOCTRIO 100 MI'H, kak moka3aHo Ha pucynke A.23. PaccmoTpeHuwe mpoBeaeM st
noarpynmsl 11C u xoaddunmenra uckpobesonacHocT 1,5.

3nauenuss 300 u 1100 Om - muaMMansHble, a 100 MI'H - MakcumanbHOe 3HadeHwe. HyxHO
NPOBECTH JIBE pa3/elbHBIX OLEHKHU: OAHY, YTOObI yOemuThCS, YTO caM WCTOYHUK ITMTaHUS
MCKpPOOE30acHbI, BTOPYIO - YTOOBI y4eCTh BJIMSHHE IOAKIIOYEHHOW Harpy3ku. OILEHKY MpPOBOAST
CJIC/TYIOLIM 00pa3oM:

1 VcToYHUK NUTaHUSL

ITocnenoBaTeabHOCTH OLIEHKU.

1) 3HadyeHHME TOKOOTPAaHMUYUTEIBHOTO PpE3UCTOpa ycTaHaBiuBaroT paBHeIM 300 OM, uTO
COOTBETCTBYET HanboJiee HeOIaronpusATHOMY ciay4aro. Eciii 3TOT pe3ncTop He oTBeyaeT TpeOOBaHUSIM
B OTHOIICHUH HEMOBpexXIaeMocTH (cM. 8.4), MpUMEHEHHE OJHOTO IMOBPEXICHHS (CM. paszzmen 5)
BBI30BET M3MEHEHHE LIEMH, NPH 3TOM PE3UCTOp OyAeT CUUTAThCcs KOPOTKO3aMKHYTHIM. IIpm Takom
MOBPEXJICHUN IUTaHHE Oostee He OyaeT HCKPOOE30ImacHbBIM.



Heob6xoanmo Taxxe OnpeAennTh MaKCHMaJIbHOE 3HAUCHUE HAIPSDKEHNS OaTapen B COOTBETCTBUH C
7.4.3. HyHO IpHHATh MaKCUMAaIIbHOE HaTIpsDKeHHe OaTtapen paBHBIM 22 B.

2) MakcuManbHBIA TOK KOPOTKOTO 3aMBIKaHuUs paBeH 22/300 = 73,3 MA.

[TockonbKy MpH 3TOM YCJIOBUH LI€NIb CTAHOBUTCS. OMHYECKOM, IPpUMEHEHHEe TpeOoBaHuil pazaena 5
n 10.4.2 maetr M3MEHEHHYIO IIeTIb, B KOTOPOH TOK KOPOTKOTO 3aMBIKaHWS yBenwdeH a0 1,5-73,3 = 110
MA.

3) U3 tabmamnst A.1 MOXHO BHAETh, 4To Jyisi moarpynns! |/C MUHMMaNBHBI TOK BOCILIaMEHEHHS
JUI1 OMHUECKON LIeNH C HaNpspKeHHEeM UCTOYHMKa nutaHus 22 B pasen 337 MA. VIcTOYHUMK nUTaHUS B
9TOM ClIyyae MOXKET OBITh OLIEHEH KaK HCKPOOEe30MacHbIi ¢ TOUKU 3pEHHSI HCKPOBOTO BOCIIJIAMEHEHUSL.

2 [NoaxioueHne Harpy3Ku

ITocnenoBaTeabHOCTH OLIEHKU.

1) MakcumansHOE HampspKeHHe 31eMeHTa wim Oatapen paBHo 22 B. ITockomeky 300 1 1100 Owm -
MUHHMaJIbHBIC 3HAYCHHS, MaKCHMaJIbHO BO3MOXKHBIA TOK B Harpys3ke paseH 22/(300 + 1100) = 15,7
MA. Hwukakwe mOBpeXICHHS HE pPacCMAaTpPUBAIOT, NOCKONbKYy pesuctop 300 Owm  sBisercs
HETIOBPEKAACMbIM, a NOBPEKACHUE WHAYKTUBHOTO JIEMEHTA B PE3yIbTaTe KOPOTKOTO 3aMBIKAHMS
BeZleT K ()OPMUPOBAHUIO PACCMOTPEHHOH BBIIIE LIETIH.

2) Jns mpumeneHus tTpeboBanuii pazgena 5 u 10.4.2 HeoOxoaumo, 4toObl npu koadduimeHte
uckpobezonacHoctu 1,5 Tok menw ObLT yBenmu4eH 1o 1,5-15,7 = 23,6 MA.

3) 3aBucumocTu Ha pucynke A.4 misa noarpynns! [IC nmokassiBaroT, 4to npu MHIyKTHUBHOCTH 100
M['H MUHUMAaNbHBI BOCIUIAMEHSIIOIIMNA TOK JUIsi MCTOYHUKA HampspkeHueMm 24 B pasen 28 MA.
IlosToMy 1enp Mo)keT OBITH OILIEHEHAa Kak HCKpoOe3omacHas ¢ TOYKM 3pEHHs HCKPOBOTO
BOCIIJIAMEHEHHsI IPUMEHHUTENbHO K noarpymme 11C.

IIpumeuanus

1 Ans HanpspKEHUH XOJIOCTOTO X042 3HAUYUTENbHO HIDKe 24 B cnenyeT mpuMeHATh pUCYHOK A.6.

2 IlpuBencHHBIC BHINIE OIEHKH OTHOCATCS K WHAYKTHBHOMY 3JIEMEHTY C BO3IYLIHBIM cepAeYHHMKOM. Ecmu
UHAYKTUBHBIM JJICMEHT HMEET JKCJIC3HBIM CEPACYHUK, TAKHE OIEHKH MOXHO pacCMaTpuBaTb TOJIBKO KakK
l'IpI/I6J'II/I3I/ITeJ'[I)HI:Ie, n l'[OTpe6yeTC${ HCHBITBIBATH LE€IIb C IMPUMCHCHUEM chp006pa3y}0mero MCXaHHu3Ma
(npunoxxernue B), 94ToOBl yCTaHOBUTH, SBISICTCS WM HE SIBISIETCS IeTlb MCKpoOe3omacHoi. Ha mpakTuke, ecin
OIICHKa OCHOBaHa Ha U3MEPECHHOM 3HAYCHUU UHAYKTUBHOCTHU, MHHUMAJIBHBIM TOK BOCIZIAMEHCHUS 06LI‘IHO, HO HC
Beerza, 6oJIblie, YeM BEJIMYNHA, [OTyYCHHAS B PE3yJIbTATe OLCHKH.

0) [Ipocras eMKkocTHas LeNb

PaccmoTpuM 1enb, nokazaHHyro Ha pucyHke A.24, koTopas npeaHa3HaueHa Juis rpynnsl I. Ona
COCTOMT M3 TIIOCIEIOBaTEIbHO COCOMHEHHBIX Oarapen HampspkeHneM 30 B, Henopexmaemoro
TOKOOTPAaHUYUTENBHOr0 pe3ucropa conpotusieHneM 10 kOM u koHaeHcaropa eMkocThio 10 Mx®. B
npennaraemom npumepe 3HadeHuss 30 B u 10 Mxk® - makcumanbhble, a 10 kOM - MHHHMAaIbHOE
3HaueHue. [IpoBoAAT /1Be OTHENbHBIE OLEHKH: OJHY - YTOOBI YOSANTHCS, YTO CaM MCTOYHHMK MHUTaHHS
MCKpPOOE30IacHbIil, ¥ BTOPYIO - YTOOBI y4ecTh NMPHUCYTCTBUE KOHJeHcaropa. OLEHKY HpOBeAeM JUis
k03¢ dunnenrta nckpodesonacuoctH 1,5.

1 VicTOYHUK NUTaHUSL

IIponienypa OIGHKM aHAJIOTHYHA NPOLEAYPE OIEHKM HCTOYHMKA MUTAHUS M TPOCTOH
MHAYKTUBHOHN Iienmu. VICTOYHHMK HHTAaHUS MOXET PacCMaTpHBATHCSA KaK MCKPOOE30MAacHBIM C TOYKHU
3pEeHHs ICKPOBOTO BOCIIAMEHEHHsI ¢ K03 duiipentom uckpodesonacuoctu cB. 100.

2 Konnencarop

ITocnenoBaTeaIbHOCTH OLIEHKH.

1) MakcuManbHOE HamnpsDKeHHE dJIeMeHTa wiu Oatapew paBHO 30 B, a mMakcumanbHas €MKOCTh
paBHa 10 Mx®. Huxakue noBpexaeHUs HE PacCMaTpPUBAIOT, TaK KaK PE3UCTOP cONpoTHBiIEeHHEM 10
KOM sIBIIsIeTCSI HEMOBPEkKAAEMBIM, 2 HEUCIPABHOCTh EMKOCTH BCIIEACTBUE KOPOTKOTO 3aMBIKAHUS WU
00pbIBa BeaeT K (HOPMHUPOBAHHMIO IEIH, PACCMOTPEHHOH B 0) 1.

2) Ilpumenenue TpeboBanuii pasmena S5 u 10.4.2 Tpebyer, utoObl mpu Ko3duiuente
uckpobezonacHocTu 1,5 HanpspkeHUe OBLIO yBedamdueHo 1o 1,5-30 =45 B.

3) XapaKTepHUCTHKH HCKPOOE30MacCHOCTH Ha pUCYHKe A.2 ais rpynmsl | MokasbsIBalOT, YTO TPHU
HanpspkeHuu 45 B MuHMManbpHAs BeTHYMHA BOCIIIIAMEHSIONIEH €MKOCTH COCTABIISET TOIBKO 3 MKD, a
npu HampspkeHun 30 B - Tompko 8 Mk®, mosTOMy Ilemb HE MOXET OBITh OIICHEHa Kak
ncKpobe3omnacHasl.

IIpumeuanus

3 MOXXHO U3MEHUTH Oenb Tak, 4TOOBI OHA CTaja I/ICKpO6630HaCHOI7L I[.IISI 3TOr0 €CTh MHOI'O BO3MOXKHOCTEH.
3HauyeHus HapsKCHUS LEMH WM €EMKOCTU MOTYT OBITH CHWXXCHBI, WU HeHOBpC)KI[aCMI)Iﬁ PEBUCTOP MOKET OBITH
YCTaHOBJIEH IOCJIeAoBaTenbHO ¢ KoHaeHcaTopoM 10 Mx®. PucyHox A.2 mokasblBaeT, 4TO U1 KOHJIEHCATOpa
emMrocThio 10 Mk® MHHHMaNbHOE HANpPsDKEHHE BOCILIAMEHEHHMs paBHO 26 B. IlosToMmy, ecnu 3HadUeHHE €MKOCTH
10 Mx® Hy>XHO COXpaHHUTb, HANIPSDKEHHE OaTapey JOJDKHO ObITh cHIKeHO 1o 26/1,5 = 17,3 B. C apyroii cTOpoHBI,



3HAUCHNE EMKOCTH MOXKHO CHM3UTH 710 8 MK®D, WM yCTAaHOBHTh HEHNOBPEKTACMBIH PE3UCTOP ¢ MHHHMAaJbHBIM
compoTuBIeHUEM 5,6 OM MOCIeIoBaTeIbHO ¢ KOHIEHCATOpOoM (T.K. 10 MK® Tpu compoTHBICHUH pe3ucropa 5,6
OM maeT MUHHMMaJbHOE HANpsDKEHHE BOCIDIaMEHEeHWs paBHoe 48 B), 4ro Takke mpHBeneT K CO3JAHUIO IIETIH,
KOTOpasi MOKET OBITh OI[EHEHA KaK NCKPOOe30MacHasi B OTHOLIEHH! HCKPOBOTO BOCIITIAMEHEHUSI IJIs TPYIIHI I

4 CrexmyeT UMeTh B BHJY, YTO 3HAYEHUs] MUHUMAJIbHOTO HANPSDKEHUS BOCIIAMEHEHHS JUISl eMKOCTHBIX Iienei
Ha pucyHkax A.2 u A.3 IpUMEHSIOT K Harpy>KEHHOMY KOHJEHCATOPY, KOTOPBI HE COCMHEH HEMOCPEICTBEHHO C
HCTOYHUKOM NHTaHMA. Ha mpakTuke, Ipu YCIOBHM, YTO CaM HCTOYHMK NUTAHUS UMEET BBICOKHI Ko3(duuueHT
HCKPOOE30IIaCHOCTH, KaK B IIPHBEICHHOM BBINIE IIPUMEpe, MOTYT ObITh IPHMEHEHBl XapaKTePHUCTHKH
HCKPOOE30I1acHOCTH, TIpeICTaBIeHHbIe Ha pUcyHKax A.2 u A.3. B amom cayyae ucmounux numanus 3a eépems
CYIEeCmB08anUs  INEKMPUYECKO20 pas3paoa 000asnsiem 6 He20 JHepeulo, 3HAdeHue KOmOopol CcOoCmAeisen
HEe3HAYUMENbHYIO 4acmb om dHepeuu, evloensioujelicss uz emxocmu. OTHAKO €CIM UCTOYHUK IHTAHUS HMeEeT
HEBBICOKHUiT KOG PHUIIHEHT UCKPOOE30IaCHOCTH, OH 000as/sien 00CMAmMOYHO OOIbULOE KOIUYECMBO IHEP2Ul, U €0
MOAKIIOYEHHE K KOHIEHCATOPY MOXKET NMPUBECTH K CUTYallH, KOT/a Iienb OyIeT HCKPOOIacHOH HeCMOTps Ha To,
YTO OLICHKAa IO XapaKTEePUCTHKAM HCKPOOE30macHOCTH PHCYHKOB A.2 W A.3 moka3pIBaeT MCKpOOE30MacHOCTh
Henu. B ciyuasx, xozoa enusnuem UCMOYHUKA NUMAHUA npeHebpeub Helb3s, OYeHKy Uuckpobesonacnocmu
eMKOCMHbIX Yeneu cledyem 6ecmi ¢ UCHONb306AHUEM XAPAKMEPUCIUK UCKPOOE30NacHOCmU NOOOOHbIX,
npeocmasnenuvim Ha pucynkax A. 12-A. 19, no cxoonoii paccmompennoui evlue memoouxe. Ilpu omcymemeuu
He0OX0OUMBIX XAPAKMEPUCTIUK UCKPOOe30nacHocmu OLEHKY HCKpOoOe30MacHOCTH TaKUX Iiered HeoOXOoIuMo
BECTH C IIPUMEHEHHEM HCKPOoOpa3yromero Mexannu3ma (rpuioxenue b).

A.4 Hcnonv3oeanue xapaxmepucmuk uckpooéezonacnocmu pucynkos A.20-A.22 ona ouenxu
UCKPODOE30nACHOCIU IIeKMPUYECKUX Yenell RO Pa3pA0am PA3MbIKAHUA

A.4.1 Obwue nonoscenus

Jlna  mHoeux dnekmpuueckux yeneu Hauboiee ONACHbIMU, C MOUYKU 3peHus obecneyeHus
UCKpOOe30onacHocmu, ABNAIOMCA paspaobl pasmvikawud. B ceow ouepeds, onacrhocmv paszpsoos
DA3MBIKAHUA 8 KAXCOOU U3 MAKUX yenel OYeHb CUTbHO 3A8UCUM OM MO020, KAKum o006paszom
NPOUCXOOUM DA3MbIKAHUE Yenu U, 8 YACHHOCMU, C KAKOU CKOPOCMbIO DPACXOO0SMCS pasmMblKaemble
KOHmaxkmul. [ Kaxco0020 KOHKPEmMHO20 MUna uyenu umeemcs onpedeieHHds CKOPOCMb ee
PAsMbIKaHUs (Wi OUAnAa3oH CKopocmetl), npu KOMOpou 603HUKarowue paspsiovl NpeoCmasisom
HAUOOILULYIO ONACHOCMb. J{uanazon ckopocmeti, 6 KOMOPOM 6 PA3IUYHLIX INeKMPUYECKUX UYeNnsx
peanuzyromesi Hauboree OnAcHvle paspsobl PA3MbIKAHUSL, 6ecbMd WUpoK. HudicHss epanuya smoeo
ouanazona OMHOCUMCA K OMUYECKUM Yensam U COCMABNAem 8 3a8UCUMOCMU OM 8UOd 83DbIBOONACHOT
emecu Vmin < (0,05-0,2) m/c. Tlpu ymenvuienuu ckopocmu pasmblKaHus. OMHOCUMENbHO YKA3AHHBIX
SHAYEHUU, MUHUMATbHBIN BOCHAAMEHATOWUL MOK 8 OMUYECKUX YENAX CHAUANa OCMAemcs HeUSMeHHbIM,
a 3amem Hauunaem 6ospacmams. B Hacmoswee 6pemsa He NpPeOCMABAAEMCA BO3MOICHLIM C
OnpeoesieHHOCMbIO YKA3amb KOHKPEMHbIL MUn yenu, KOmopbiil MOXCHO ObLIO Obl OmHecmu K 6epXHell
2panuye CKOpocmell pasMblKAHUs, HO MOJCHO CKA3amb, 4mMO UMeemcs MHO20 Munog yeneu, O
KOMOPbIX 60blUe CKOPOCMU PA3MbIKAHUS OOJlee ONACHbl, Hanpumep UHOVKIMUGHblEe Yenu, yenu co
CMAabUIUSUPOBAHHBIMU NO MOKY UCMOYHUKAMu numanus. IIpomesicymounoe nonodicenue mexncoy
OMUYeCKUMU U, Hanpumep, UHOYKMUBHbIMU YENAMU MO2YM 3AHUMAMb UHOYKMUGHbIE Yenu ¢ OUOOHbIMU
wyHmamu, Ons KOMOpsbIX 3HAYeHUe Haubolee ONACHOU CKOPOCHMU DA3MBIKAHUA MEHAemcs 8
3a8UCUMOCIU O UX NAPAMEMPOE8 8 OOCMAMOYHO WUPOKOM OUAnasoHe.

Ha npaxmuxe 6onvuiue ckopocmu pasmbiKanusi peaiuzylomcs. npu oopviée npogooHuxos. s
MEOHBIX NPOBOOHUKOE IMU cCKopocmu cocmasnsiiom 5-6,5 m/c.

A.4.2 BosmosicHocmu uckpooopazyiowux Mexauusmos

Cmanoapmuuie uckpoobpasylowjue MexaHusMvl He MO2YM peanu308amv 6cex HeobX0oUMbIX
cKopocmetl, Komopule MO2ym nouadodumucst Ha npakmuxe. Tax, uckpoobpasyowuii mexanusm I muna
n0360/15em Noay4ams MeoeHHble CKOPOCMU DA3MBIKAHUS, Heo0Xo0umble O UCIbIMAHULL OMUYECKUX
yenetli. Imo npoucxooum npu 08UNCEHUU 80JbHPAMOBOL NPOBOIOUKU 8006 NA3A KAOMUEBO2O OUCKA.
Ipu smom Konuuecmeo maxux MeoleHHbIX PA3MbIKAHUL HeGeIUKo U cocmagisem npubausumenvto 0,7
Ha o0un obopom Oepocamens nposonoyek. borvuwue ckopocmu pasmeikanus Ha 3MoM MexaHume
peanusyiomesi npu COCKANb3bIBAHUU BONbHPAMOBLIX NPOBOIOUEK C Kpaed Kaomuesoeo oOucka. He
nomepssuiue ynpyeocms NPoGOIOYKU, 00eCne usarom 00Cmamo4Ho 0oIvuue CKOpOCMU PA3MbIKAHUSL,
npuemiemvle Ol UCNbIMAHUA UHOYKMuUBHbIX yeneu. Ilo mepe nomepu ynpy2ocmu MAaKcumManibHvle
CKOPOCIU PA3MBIKAHUST CHUICAIOMCS, HO 9O NPAKMUYECKU He KOHMPOIUPYEeMblll npoyecc.

Boixo0 u3z smou cumyayuu uiu 8 CO30AHUU CREYUANbHBIX UCKPOOODA3VIOWUX MEeXAHUZMOS,
KOmopwle, KAK Npasuno, 60 MHO20 pA3 CIOJCHeEe CYUeCmeylouux, 0a u He 015 8Cex CIyYaes 6
Hacmosiuee 8peMs Mozym Oblmb CO30aHbl, UIAU 6 nepexode HA OecKamepHulil MemoO OYEeHKU
UCKPOOE30NaACHOCMU 3IeKMPUYeCKUX yeneil.

A.4.3 Onpedenenue napamempog 31eKmpuieckozo paspaod

Jlna obecneuenus UCKpoOe30nACHOCMU INEKMPUYECKOU Yenu OOCMAMOYHO CHU3UMb MOUIHOCHb
paspsaoa unu BulOeIAIOWYIOCS 68 HeM dHepauio 00 be30nacnozo 3nadenus. Omcrooa ciedyem, 4mo,



KOHMPOAUPYs Napamempsl NeKMPUYEcKo20 pa3paod U 3HAs NpeoeibHo Oonycmumvle 0N He20
SHAYEHUsL, MONCHO OCYUeCMEIAMb OeCKAMEPHYI0 OYEHKY UCKPODEe30NaACHOCIU INeKMPUYECKUX yYenel.

Hapamempor  paspada MoXICHO onpedeiimsb HeNnoCPeOCMBEHHbIMU USMEPEHUAMU, a MAaKice
paciemamu Uiy UsMepeHusMU Ha 0CHOBe UCHOIb3068AHUS €20 MOOEU.

Ipumeuanue - Henocpedcmeennvle uzmepenus napamempos paspaod, Kax npasuio, nposoountb
HeyenecooopasHo, NOCKObKY Ol 9M020 Mmpebyemcs UCKpooOpasylowuti MexXamusm, peanusyouui
Hauboee OnacHwvle yciosus pasps00oopazoeanus, u b6oiee onpasoanHbiM 6 JMOM CyYae s8IAEemcs e20
UCNONB308AHUE OISt NPOBEOEHUS NPAMBIX UCHBIMAHUL UCKPOOE30NACHOCU Yenu.

Cnedyem ommemums, 4mo Npu HAAUYUU OEUCMEYIOWe20 MAKema yenu napamempuvl paspsaod
SHAYUNENbHO Npowe Onpedeisamyv, UCHOAb3YS CNeyudibHoe 3JeKMpOoHHOe YCMPOUCMBo, KOmopoe
NOOKNIOUAIOM K pA3MbIKAeMbIM KOHMAKMAM PACCMAMPUBAEMOl Yenu U oCyujecmenaiom Qusuyeckoe
MOOenuposaHue Mamemamuieckol Mooeiu paspaod, KaKk NOKA3aHo Ha pucyHke A.26.

na  pewenus MmHO2uX 3a0au 6 obiacmu obecneyeHus U OYEHKU UCKPODEe30nACHOCmU
NEKMPUYECKUX Yenell MamemMamuyeckas Mooeib paspsaod modcem Ovlmb co30ama Ha 0Oase e2o
CMamuyeckux 601bM-AMNEPHbIX Xapakmepucmux. Oma moolenb Mmodcem Ovimb npeocmasnena
ypasHeHuem:

Up:Uk+ a+£ -vt, (A.D)
I p

20e Uy - Hanpsoicenue paspsoa;

Uk - kamooHoe nadenue HaAnpsxicenus,

a u b - xoagppuyuenmoi, xapaxmepusyowue ycnogus noayuenus xapaxmepucmux, lp - mox
paspaoa;

V - CKOPOCMb pA3MBIKAHUSL KOHMAKIMOE,

f - epems.

s kamooa, uzeomoenenno2o uz kaomus, Uy = 8 B, a = 40 B/um u b =7,6 B-A/mm. C yenvio
NOGbIUEHUSL MOYHOCMU onpedenieHuss Hanpsadicenus paspsioa Uy, kosgguyuenmor a u b mooucro
onpeodensims Ol 02PAHUYEHHBIX OUANA30HO8 U3MeHeHus moka paspada. Tak, nanpumep, 01s 08yx
ouanazonog usmenenus moka paspsaoa 0,024 - 0,1 A u 0,05 - 2 A snauenus xoagguyuenmos a u b
coomeemcmeenno cocmasaaiom a = 82,81 B/mm, b = 2,42 B-A/mm u a = 43,89 B/mm, b= 5,18B-A/um.

Ipu ucnonvzosanuu gopmynst (A.1) Heobxooumo sname mox o0bpwiea 0ye06020 paspsoa. Ou
3a6uUCUm Om MAmMepuald KOHMaxKmos u napamempos paspsionou yenu. B nexomopuix ciyuasx mox
obpuvlga modicem ObimMb ONpedeleH Npu auaiuze nepexooHo2o npoyecca 8 pasmvikaemou yenu. Ecau
gaxkmuyeckoe 3HaAYeHUe MOKA 00pbIBA HEU38eCHHO, MO MOdcem OblMb UCHONb30BAHO 3HAYEHUE
MUHUMATLHO20 MOKA 0Y208020 paspada, onpeoeisiroujee QuauueckKyro 603MONCHOCHb CYUeCmB08aH s
paspada. B smom ciyuae oyenka uckpooe3onacHoCmu yenu Cmanosumcs HeCKOJIbKO boee JHeecmKou.
13 KOHMAaxKmuoUu napvl u3z Kaomusi U G0AbGPAMA MUHUMALLHBIL MOK Oyeu NPUOIUZUMETbHO PABeH
0,02 A.

A.4.4 Bocnaamensiowas snepeusi paspsaoa pasmolKaHus

Jlnisi moeo, umobwl anexmpudeckull pa3psao 6vl36a1 BOCHIAMEHEHUe 20pioYell cMecu, HeodX00UuMo
BbINOIHEHUE O8YX YCIIOBUIL.

1) mowmocmo paspsda 00MICHA NPEGbIUAMb HEKOMOPOe NOPO2080€ 3HAUEHUE, NPU KOMOPOM
nocmynieHue mMenia 6 30HY 20peHUs npesvliudem Nnomepu menia u3 A0pa HIAMeHU, YmMOo
obecneuugaem e2o pazeumue;

2) 6 paspsioe 00JIHCHO 8bIOEIUMBCA KOIUYECIBO SHEp2Uull, 00CMAmMo4Hoe 015 O0CMUIICEHUs 10POM
NIAMEHU YC0BULL CAMOPACHPOCMPAHEHUS.

Dxcnepumenmanbhbie UCCAEO08AHUSL NOKAAT:

@) 8 BOCNIAMEHEeHUU He YYaACmEyem Ydacmb 3SHep2ul, 6blOeNAWAiAcs 8 001acmu KamooHO20
naoenus HanpsICeHus paspsaod,

6) 3HayeHue GoCnAAMeHAIOWEN OSHepaUU paspa0d 8 3IHAYUMENbHOU CMeneHu 3asucum om
MOWHOCMU pa3psioa npu onpeoeieHHom ee cHudcenuu. Kpome moeo, sma eenuyuna maxoice CuibHO
3a6UCUM OM CKOPOCTU PA3MBIKAHUS KOHIMAKMO8 Yenu, NOCKOIbKY IMUM 60 MHO2OM ONPeOeNsiencs Ux
niamezacsuwee oelicmaue.

Ha pucynxax A.20-A.22 npugedenvl 3a8UcCUMOCMU MUHUMATLHOU GOCHIAMEHAIOWEU dHepauu
paspaoa Wrin=f(T,Vi), 3a sbluemom nomeps snepauu 6 obracmu KAMOOHO20 NAOCHUSL HANPANCEHUS, OM
onumenvrHocmu paspada T (umo xapaxkmepu3syem e20 CpeOHIOr MOWHOCHY) OISl PA3IUYHBIX CKOPOCHel
Vi pasmvlkanus. KOHMaKmosé uenu npu eeposmuocmu ocniamenenus 1073 3aeucumocmu,
OMHOCAWUECS K HAUMEHbUUM CKOPOCHISM DA3MBIKAHUSL KOHMAKMOS, COOMEEMCMEYIOm YCI08UAM
peanusayuy MUHUMAIbHO20 B0CHAAMEHIOUe20 MOKA 6 oMuieckux yensax. Pesynomamul nonyuenst Ha
UCKPOOOPA3YIOuieM MEXAHUIME C Pe2yIUPYeMOli CKOPOCMbIO PA3MbIKAHUS KOHMAKMO8, 8 KOMOPOM OJis



COXpaHeHUus YpOGHA  UCKPOOE30nacHoCmu  OAU3KOMY K mMOMY, KOMOpbwli o0becneuugaemcs
UCcKpoobpasyrowum mexanuzmom I muna, KoHmaxkmol ObLIU U3LOMOBNEHBL U3 KAOMUEBOU NAACMUHKYU U
8016@hpamosotl npogonouku ouamempom 0,2 mm.

3uavenus munumanonvix gochaamenaiowux suepeuti Wmin 011 Kasxicooi ckopocmu pazmblKaHUs
YOobHee noryuams e u3z papuros, a UcnoIb3ys Gopmyny

W = W, npu W, >W, = BT\
"\, npu W, <W,,i=BT, |’

20e Whin - MUHUMATbHAS BOCNIAMEHAIOWAS DHEP2USL NPU CKOPOCMU PA3SMBIKAHUS Vi)

W. - Munumanvnas socniamensiowas snepeus npu cKOpocmu pasmulkanust Vi, COOMEemcmeyowas
20PU3OHMATLHBIM YHACTNKAM 2PAPUK0o8;

W)/ - munumanvras eocniamensiowas sHepeusi NPu CKOPOCMU PA3MbIKAHUS Vi, COOMBEMCMBYIOWas
HAKTIOHHBIM YHACMKAM 2PAPUKO8;

Ty - onumenvnocms paspsoa, mc; B u K - koagpguyuenmeol 0151 ckopocmu pasmulKaHus vi.

3navenus Win, K03¢puyuenmose B u K ona 8,5%-noii memarnosozdywnou cmecu, 5,1%-noii
nponanosozoywnou u 1,1 %-nou smunenogo30ywiHol cmecell npusedeHvl COOMBEMCMBEHHO 8
mabnuyax A.4.4.1-4.4.4.3.

(4.2)

Tabnuya A.4.4.1 - Oyenxa 3uauvenusi Wmin u rosgpuyuenmos B u K ona 8,5 %-noii
MEMAano8030VUIHOU cMecU

v, M/C 0,046 0,110 0,300 0,900 1,800 4,000 6,500
Wrnin, 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 3uauenuti Wmin u rosgppuyuenmos B u K ona 5,1 %-noi
NPONAHOBO30YUHOU CMeCU

v, M/C 0,046 0,110 0,300 0,900 1,800 4,000 6,500
Wrnin, 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 3uauenuti Wmin u rosgppuyuenmos B u K ona 7,1 %-noi
9MUNEHOBO30YUHOU CMeCU

v, M/C 0,15 0,25 0,45 1,00 2,00 4,00 7,90
Wrin, 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 oyenxu uckpobezonacHocmu J1eKmpuyeckol yenu ceooumcs k caeoyiowemy. Ilpu
napamempax yenu, obecneuusarwux mpedyemvitl  KodpPuyuenm uckpobeszonacnocmu K,
onpeoensiiom dHepeUI0 paspaoa 3a Gbl4emoM KamoOHbIX NOMepPb U €20 OIUMENbHOCIb NPU 3a0AHHOU
CKOpOCMU Pa3MbIKAHUS KOHMAKMOE yenu Vi u3 ouanasona Vmin<=Vi<Vmax. [lonyuennoe 3nauenue snepeuu
cpasnueaiom co 3HaueHueM MuHUMAbHOU 6ocnaamensiowet suepeuu (P=10°) npu maxoii ce
OUMENbHOCMU — pa3psiod U CKOPOCMU — pA3MblKaHus Koumakmog yenu. Llens cuumarom
UCKpoOe30onacHoll, eciu npu 6cex CKOPOCHSAX PA3MbIKAHUA Vi dHepeuu paspsaoos He Npesuluarom
MUHUMATILHBIX  OCHIAMEHAIOWUX 3Hayenull. Ecnu 3nauenusi sHepeuu u ONumMensbHOCMuU paspaod
onpeoensiom npu HOMUHALLHGIX NAPAMEmMpPax yenu, mo O CPAGHEHUs UCNOAb3YIOM 3HAYEHUs
BOCHIAMEHAIOWUX IHEPUL, YMEeHbULEHHbLE C Yuemom Kodpduyuenma uckpobezonacnocmu 6 K pas.

A.4.6 [Ipumep oyenku uckpobezonacHocmu yenu

s unniocmpayuu npoyedypbl oyeHKu UCKPOOEe30RACHOCIU PACCMOMPUM Yenb, COCMOAWYIO U3
UCMOYHUKA NUMAHUs 6 eude diemenma uau 6bamapeu nanpsadxcenuem U B u nocnedoeamenvro
YCMAaHOBIEHHO20 HENOBPeNCOAeMO20 MOKOOSPAHUNUMENbHO20 pesucmopa conpomusnenuem R Om, kak
nokasauo na pucynke A.25. Paccmompenue npogedem 05 epynnoi 1. Benuuuna R Om - munumansnas,
U B - makcumanvhasn. Oyenxy npogedem 0aa U == 24 B u mpex pasiuuHuiX cOnpomueieHull




pesucmopa: R1 = 33 Om, Rz == 30,25 Om u Rz = 75,5 Om. Coomsemcmeenno moxu Iy 6 yensx 6yoym
npubauzumenvro paguvl. loo= 0,73 A, 102=0,79 A u loz = 1,55 A.

HocredosamenbHocnmb OYeHKu.

1) Onpeoensiiom napamempul yenu ¢ yuemom xod3gduyuenma uckpobezonacnocmu, nanpumep 1,5.
Hsmenennas yenv 6yoem umems napamempoi: mok 6 yenu ly = 1,5- (UIR), nanpsocenue U = 24 B. J[ns
paccmampusaemvix yeneti (conpomuenenus yenei Ri, R2 u R3) moxu 6 usmenennvix yensax 6yoym:
lu=1,10 A, lpo=~1,19 A u ly=2,32 A.

2) Onpedensitom sHepeuio paspada u e20 OAUMeIbHOCMb NPU PASMbIKAHUU KOHMAKMOS Yenu
paznuunbiMu - ckopocmamu.  Ilpumenumenvsno K - paccmampueaemou  yenu  MOJCHO — NOJYYUMb
ananumu4ecKue 8blpaddcenust Oiist OnpedeneHus UCKOMbIX napamempos paspaoa. /s bonee ciodicHbix
yenetl paciemvl, KAk npasuio, 6e0ym ¢ UCHOIb308AHUEM YUCTEHHbIX Memo0os peuwenus. C yuemom
svipasicerusi (A. 1) umeem crnedyrowue pacuemuule opmynoL:

- MoK 0bpwisa paspaoa

b( |al
o =2 gL ) (4.3)
a
- BHepeus paspsaoa
1 2(, al, al,) Ri,(2b Y R} R’(2b l.a
W == b+—L—— |+ —L — 1, | ——L——| —+1, |In|,[=+1
v| 2 2 2R 4a \ a 6a a° \ a b
(4.4)
- OIUMENbHOCb PA3pPA0a
L
T :Tm’ (A.5)
Rb( [al 2
a
20e L =— M 41-1| - maxcumansnas onuna paspsoa;
a
(U-U,) .
I, = T - HAUANLHBIL MOK PA3PAOA;

V - cKOpOCmb pazmMolKaHUs Yenu,

R - conpomuenenue yenu,

a u b - kosgppuyuenmeo:.

Onpeodenennsiii no gopmyne (4.3) mok obpvisa 0yeosoeo paspsioa bonvute 0,05 A, nosmomy npu
pacyemax sHepeuy U OIUMENLHOCMU PA3PAOA MOMCHO UCTIONb306amb KOIPpuyuenmor a == 43,89
B/um, b =15,18 B-A/mm.

Pacuemut evinonnsiom 01 paznuunvlx CKOpocmeii pasmvlKanus KOHMaxkmos om Vmin=0,046m/c 0o
Vmax=0,3 M/C - MAKCUMANLHOU CKOPOCTU PASMBIKAHUA KOHYO8 MEOHO20 NPOBOOHUKA NpU €20 obpbise.
Honyuennvie pacuemnvie snauenus Wi u T npugedenst ¢ mabauyeii A.4.6.1.

3) Ilo gpopmyne (A.2) 0ns KaxHcOOU CKOPOCMU PASMBIKAHUAL KOHMAKMOG U NOLYYEHHbIX 3HAYEHUL
ONUMENLHOCIU  pA3pA0d ONPeOensiiom 3HAYeHUs MUHUMANbHLIX gocniamensiowux dHepeuti Win.
Honyuennvie snauenus Wmin npugedensi 6 mabauye A.4.6.1.

4) Jlnsa xaxcooi cxopocmu pasmvlKanus KOHMAKMO8 NpU 0OUHAKOBOU OIUMENbHOCU pa3psaoa
nposooam cpasnenue 3navenusi snepeu Wy u Whin. Ecau Wp< Wiin, mo yens npu oannoii ckopocmu
PA3MBIKAHUS KOHMAKMOG CHUMAalom uckpobe30nachou.



Tabnuya A.4.6.1 - PacuemHnvie napamempsi 31eKmMpuiecko2o paspaod u Koagouyuenmos uckpobe3onacHocmu

Pacuemmnoie napamempbuvl 3JIeKmpu4ecKoco pa3pﬂ()a u K039b¢ul4u€Hm06 ucxpo6e3onaCHocmu npu mokax 6 U3SMEeHeHHblX Yensix

liu=1,104 le=1,19 A li3=2324
v,.m/c W W W
T,, mc Mﬂm;é W, Lo Kw Imin, A Ki T,, mc Mﬂm;é W, o] Kw Imin, A Ki T,, mc erln;fz W, mlore] Ky Imin, A Ki

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 0,69 | 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 5,16 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 | 4,60 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 | 5,92 0,032 0,35 0,15 4,14 | 4,70 3,03




U3 mabauywr euono, umo yenu ¢ Ry = 33 Om u Rz = 30,25 Om uckpobesonachul 60 8cem ouanazone
usmeneHus ckopocmeil ux pasmvikanus. Llens ¢ R3 = 15,5 Om nenvssa npusnams uckpobe3onacHoi,
MaxK Kak oHa yooenemeopsem mpebdO8aHUuaAM obecneyeHus UCKpoOe30NACHOCMU MOAbKO Npu
cKopocmsx pasmvikanus, npegviuarowux 0,3 m/c.

B mabnuye A.4.6.1 npusedenvt 3nauenus ko3¢uyuenmos uckpobezonacnocmu no suepeuu Ky =
Whin / Wp (npu moxe yenu lo) u moxy Ki = lnin | lo komopovie nokazviearom ux 63aumoceésnsv npu
PA3TUYHBIX CKOPOCHIAX PASMBIKAHUS OMUYECKOU Yenu.
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Pucynox A.10. Unoykmusnvie yenu noocpynnut 11C
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Pucynok A.12. Munumanvrnoe ocniamensioujee HanpsdiceHue 6 aKmueuupo8anHou
83PbIBOONACHOU 8000POOHO-KUCIOPOOHOIU cmecu (81 % Hz + 19 % 03) onsa emxocmuvix yenei
nooepynnet HA npu R1 = 0 Om

10
Ry
m :—l
j —_—
- UM ﬂR1 L =y
3 c
©
z R, = 10 Om
Qo
& N,
> N
g \\ 12 =2 MA
g N
2 | Ry=1000Om \
z 1 N
HEETHITSS
g PN
§ \"ii D
[} §§
2 SRR
— Sy
é - ™~ TR
g R, = 100 Om / iR e i
2 o 11— i
s T
R,=100m f
sol__L LI
108 107 1078 102 1071 1 10 102 10

EmkocTts C, mk®

Pucynok A.13. Munumansnoe ocniamensioujee HanpsdiceHue ¢ AKmueuupO8aHHOU
83PbIBOONACHOU 8000POOHO-KUCIOPOOHOU cmecu (81 % Hz + 19 % 03) ons emxocmubix yenei
nooepynnel 114 npu Ry = 10 Om
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Pucynox A.14. Munumanvroe socniamensiroujee Hanpsisicenue 6 aKmueU3UPOEaHHOU
63PbLBOONACHOU 8000POOHO-KUCIOPOOHOU cmecu (81 % Hy + 19 % 0y) ons emxocmuulx yeneu
nooepynnet 114 npu Ry = 100 Om
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Pucynok A.15. Munumanvrnoe ocniamensioujee HanpsxiceHue ¢ AKmueu3upO8anHoU
83PbIBOONACHOU 8000POOHO-KUCIOPoOHoU cmecu (81 % H2 + 19 % O3) ons emxocmubix yenetl
nodepynnot 114 npu Ry = 1000 Om
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Pucynok A.16. Munumanvrnoe ocniamensioujee HanpsdiceHue 6 aKmueu3upo8anHou
63PbLBOONACHOU 8000POOHO-KUCIOPOOHOU cmecu (75 % Hy + 25 % 02) ons emxocmuulx yeneu
nodepynnot 11B npu Ry = 0 Om
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Pucynox A.17. Munumanvroe 6ocniamensiioujee HanpsjceHue 8 aKkmueUupoBantoll
83PbIBOONACHOU 8000POOHO-KUCIOPOOHOU cmecu (75 % Hy + 25 % 02) dnst emxocmuvix yeneti
nooepynnoi 11B npu R1 = 10 Om
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Pucynok A.18. Munumanvrnoe ocniamensioujee HanpsdiceHue 6 aKmueu3upo8anHou
83PbIBOONACHOU B0OOPOOHO-KUCIOPOOHOIU cmecu (75 % Hz + 25 % O3) 0na emkocmubix yenei
nooepynnut IIB npu Ry = 100 Om
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Pucynok A.19. Munumanvrnoe ocniamensioujee HanpsdiceHue ¢ AKmueu3upO8anHoU
83PbIBOONACHOU 8000POOHO-KUCIOPoOHOU cmecu (75 % Hr + 25 % O2) 0na emkocmubix yeneu
nooepynnst 1B npu Ry = 1000 Om
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Pucynox A.20. Munumanvuas eocniamensiowas sHepeus mema-no8o3oyunou cmecu (8,3 % CHa +
91,7 % 6030yx) 6 3agucumocmu om OIUMeNbHOCIU PaA3PsA0a U CKOPOCMU PA3MbIKAHUS KOHMAKMO8
yenu ons epynnol [
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Pucynox A.21. Munumanvnas ocniamensiowdas duepaus nponanogosoywnon cmecu (5,3 % C3Hg+
94,7 % 6030yx) 6 3a8ucumocmu om OIUMENbHOCMU Pa3psadd U CKOPOCMU PA3MbIKAHUSL KOHIMAKINO8
yenu 015 nooepynnwl 114
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Pucynox A.22. Munumanvuas ocniamensiowas suepaus smuneno6o30yuwnou cmecu (7,3 % CoHa +
92,7 % 8030yX) 8 3a8UCUMOCHY OM OAUMENLHOCIU PA3PAOA U CKOPOCIU PA3MBIKAHUSL KOHMAKMO8
yenu 011 nooepynnul 1B
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Pucynox A.24. IIpocTast eMKOCTHasI Lielb

Pucynok A.25. IIpocras omuyeckas Uenb
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Pucynok A.26. biok cxema ycTaHOBKHU AJIs1 2JIEKTPOU3MEPHUTEIBLHON OLIEHKM TapaMeTpoB pa3psiia

Tabmuma A.1 - JlomycTHMBIH TOK KOPOTKOTO 3aMBIKaHUS B 3aBUCHMOCTH OT HANpsOKEHUS HU
MOATPYIIIBI 3JIEKTPOOOOPYIOBaHUS

JlommycTUMBII TOK KOPOTKOTO 3aMbIKaHHS AJIEKTPOOOOPYIOBAHHS ITOATPYTIIT
Hamnpsoxenne e | s | e
B ’ Koadhdunment nckpobeszomacHoCTH

1 15 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 - - - -




JloImycTUMBII TOK KOPOTKOTO 3aMBIKaHHS AJIEKTPOOOOPYIOBAHUS ITOATPYIIIT

Hanpsoxenne ne | s | A
B ’ KoaddrmmenT nckpobesonacHocTn

1 15 1 15 1 15

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




JloImycTUMBII TOK KOPOTKOTO 3aMBIKaHHS AJIEKTPOOOOPYIOBAHUS ITOATPYIIIT

Hanpsoxenne ne | s | A
B ’ KoaddrmmenT nckpobesonacHocTn

1 15 1 15 1 15

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
22,3 322 215 826 551 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




JloImycTUMBII TOK KOPOTKOTO 3aMBIKaHHS AJIEKTPOOOOPYIOBAHUS ITOATPYIIIT

Hanpsoxenne ne | s | A
B ’ KoaddrmmenT nckpobesonacHocTn

1 15 1 15 1 15

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
251 234 156 580 389 780 520
25,2 232 155 578 385 771 514
25,3 230 153 572 381 762 508
25,4 228 152 567 378 752 502
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
21,7 184 123 460 306 609 406
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




JloImycTUMBII TOK KOPOTKOTO 3aMBIKaHHS AJIEKTPOOOOPYIOBAHUS ITOATPYIIIT

Hanpsoxenne ne | s | A
B ’ KoaddrmmenT nckpobesonacHocTn

1 15 1 15 1 15

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




JlonmycTUMBIi TOK KOPOTKOTO 3aMBIKaHHSI JJIEKTPOOOOPYAOBAHUSI OATPYII
Hanpsoxenne ne | s | A
B ’ KoaddrmmenT nckpobesonacHocTn
1 15 1 15 1 15
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
42,0 717 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
Tabmuma A.2. - JlomycTuMmas €MKOCTb B 3aBUCHMOCTH OT HANpsDKEHHUS W HOATPYIIIBI
3NEeKTPOOOOPYAOBAHUS
JlonycTumas eMKOCTb 37€KTpo000pyI0BaHHS TTOATPYIIT
Hanpsxenue ne | s | A
B ’ Koaddumment nckpobdbezonacHoctn
1 1,5 1 1,5 1 15
MK®D MK®D MK®D MK®D MK®D MK®D
5,0 - 100 - - - -
51 - 88 - - - -
5,2 - 79 - - - -
5,3 - 71 - - - -
5,4 - 65 - - - -
5,5 - 58 - - - -
5,6 1000 54 - - - -
5,7 860 50 - - - -
5,8 750 46 - - - -
59 670 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 - -




Jlommyctmast eMKOCTB 3JIEKTPOOOOPYAOBaHHS MOATPYIIT

Hanpsoxenne ne | A
B ’ Koaddumment nckpobezonacHoctn
1 1,5 1 15 1 15
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 59 - 50 - 1000
8,8 45 55 - 46 - 730
8,9 42 5,2 - 43 - 590
9,0 40 4,9 1000 40 - 500
91 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




Jlommyctmast eMKOCTB 3JIEKTPOOOOPYAOBaHHS MOATPYIIT

Hanpsoxenne ne | A
B ’ Koaddumment nckpobezonacHoctn

1 1,5 1 15 1 15

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 5,4 0,94 46 5,8 730 21,0
13,3 5,3 0,91 44 5,6 630 20,2
13,4 51 0,88 42 55 560 19,5
13,5 4,9 0,85 40 5,3 500 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 3,4 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 0,451 154 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




Jlommyctmast eMKOCTB 3JIEKTPOOOOPYAOBaHHS MOATPYIIT

Hanpsoxenne ne | s A
B ’ Koaddumment nckpobezonacHoctn

1 1,5 1 15 1 15

MKD MKD MKD MKD MKD MKD

17,1 1,71 367 11,7 2,15 48 8,8
17,2 1,66 360 114 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 79 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 59 1,45 215 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 54 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 51 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
217 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




Jlommyctmast eMKOCTB 3JIEKTPOOOOPYAOBaHHS MOATPYIIT

Hanpsoxenne ne | s | A
B ’ Koaddumment nckpobezonacHoctn

1 1,5 1 15 1 15

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 0,95 114 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 91 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




Jlommyctmast eMKOCTB 3JIEKTPOOOOPYAOBaHHS MOATPYIIT

Hanpsoxenne ne | s | A
B ’ Koaddumment nckpobezonacHoctn

1 1,5 1 15 1 15

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
21,7 281 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 5,80 191
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




Jlommyctmast eMKOCTB 3JIEKTPOOOOPYAOBaHHS MOATPYIIT

Hanpsoxenne ne | s | A
B ’ Koaddumment nckpobezonacHoctn

1 1,5 1 1,5 1 15

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
35,4 131 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
n®d nd nd nd nd n®d

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
37,4 111 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 35,4 800 329 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




JlonmycTumas €eMKOCTb 37€KTPo000pyJ0BaHHS TOATPYIIT
Hanpsoxenne ne | s | A
B ’ Koaddumment nckpobezonacHoctn
1 1,5 1 15 1 15

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 54,2 215 460 205 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 20,4 435 196 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 19,4 420 190 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

MHPUJIOKEHHUE A.1
(cipaBo4HOE)

JlonoJIHNTeIbHBIE CBEACHHS 0 KOHCTPYHPOBAHHIO M OLIEHKE HCKPO00e30MacHOCTH
3J1eKTPO00OPY/I0BAHMSA

Al.1 Bnok uckpozaugumel HaA CIMAOUTUMPOHAX

Al.1.1 Brox uckpozawumul na cmaburumponax (BUC) npedcmasnsem coboii ys3en 3aKoHueHHOl
KOHCMpYKYuu, yoosiemeopsiouel mpebosanusm nacmosimyezo cmanoapma. OH ciydcum @ Kavecmae
PA30eIUmenbHO20 dNeMenma Mexcoy UCKpobe3onacHvimu u uckpoonachvimu yensmu. bUC cocmoum
U3 WYHMUPYIOWUX CMAOUTUMPOHO8 U NOCIE008AMENbHO GKIIOUEHHbIX PE3UCHOPO8 Wi PE3UCMOPO8 U
npedoxpanumerneti (pucynox Al.l). Bce snemenmvr BUC Oonocnvt npedcmasnsims co6ou eOunwlil
Hepa3OoopHbLil OJI0K, 3AIUMBLI KOMRAYHOOM, YCIOUYUBHIM 8 YCILOBUAX IKCHIYAMAYU.




Al.1.2 Ha nepemennom moxe npumensiom cxemy BUC co ecmpeunogriiouenHblmu
cmaburumponamu (pucyrnok A1.16).

Al.1.3 B uacmuom cnyuae 6 BUC moocem omcymemeosams danracmuviil pesucmop R2 (pucynok
Al.lg).

Al.1.4 Mowmnocms, pacceusaemyro pesucmopom RI, onpedensiom ucxods u3 pescuma c
3axoponennviMu cmadurumponamu. Mownocms, pacceusaemyro pesucmopom R2, onpedensiom no
gopmyne

U 2
P>—_.15, (AL1)
R,

20e U - nanpsocenue na cmaburumpone VI, B.

Al.1.5 Ilenvs BUC, ne codepaicawas npedoxpanumens Ui pesucmopd, O0NCHA 3A3EMISMbCSL.

Al.1.6 Jonyckaemca He 3a3emaams yensb OJ10KA UCKPO3AWUMbL NPU YCIIO8UU, YMO HYMU YIMEUKU U
NeKMpuUYecKue 3a3opvl Mexcoy CEA3AHHbIMU C HUM UCKDOONACHBIMU Yenamu U 3emiell He Hudice
3HAYeHUl, YKA3AHHBIX 8 mabauye 4 Hacmoawe2o cmanoapma.

Al.1.7 Hckpobesonacnocme 21eKmpuqeckux yenei ¢ 63pwvleosawumoti ypoemei ib u ic
obecneuusaemca BUC (pucynku Al.1a, A1.16, Al.18), umerowumu canbeanuyeckyio céasy mouex 1,2 ¢
cemegblMU Mpanchopmamopamu oowe2o Ha3Ha4eHus, YOO8IeMBOPIIOUWUMU YCLOBUAM IKCILYAMAYULL.

Al.1.8 Hckpobe3onacHocms 3AeKmpuieckux yenetl ¢ yposHeM 83pbleo3awumel 1a obecneuugaemes
BUC (pucynxu Al. 12, Al1.10), ycmanaeiueaemvimMu 1e 83pbl8OONACHbIX NOMEUICHUL, UMEIOWUMU CE513b
mouek 1,2 ¢ cemesvlmu mpaunchopmamopamu obwje2o HA3HA4eHUst, KOHCMPYKYUs U 1eKmpuyeckue
napamempbi KOMOPbIX YO0GIEMBOPSIOM YCI0GUIM IKCIYAMAYUU.

Al.1.9 Yempouicmeo 0na npucoeounenuss BUC (no Al.1.8) k 3a3emnenuio 00axicHo 0yoaupo8amuvcs
U, COBMECMHO C 3A3eMIAIOWUM NPOBOOOM, paAcCHUMbI6AmbCs Ha 10-KpamHwlli HOMUHATLHBIN MOK
npedoxpanumeneti, ycmanosiennvlx 6 BUC. Onu O0ondicHbl 8bloepicusams mMexaHuyecKue HazpysKi,
B03MOJICHbLE 8 YCIOBUAX IKCHILYAMAYUU.

Al1.1.10 B BUC (pucynox Al.10) nanpsscenue cpabamseisanus cmaburumponos VI, N2 oonscro
ovimb gviwe, yem cmaburumponos V3, V4, a mowrnocmw, pacceusaemyro pesucmopamu R1, R2,
paccuumwlearom no gopmyie

U 2
P15, (41.2)
20e AU? - paznocmu nanpscenuii cpabamvisanus cmabunrumponog V1, V2 uV3, V4, B;
R - conpomuenenue pesucmopos R1, R3, Om.
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a - cxeMa 0J10Ka ¢ 0alIaCTHBIM PE3UCTOPOM, 6 - cxema OJ10Ka ¢ OaJUTaCTHBIM PE3UCTOPOM ISt
MepeMEHHOT0 TOKa, 6 - cxeMa Oy1oka 6e3 0aylacTHOTro pe3ucTopa, ¢ - cxeMa 0JIoka IepeMEHHOro TOKa ¢
0ayuTaCTHBIMH PE3UCTOPAMHU U 3a3EMJICHHOH cpelHeil TOUKO#l CTaOMIUTPOHOB; O - cXeMa OJIoKa JJIst
MEPEMEHHOTO TOKa ¢ 0aJIaCTHRIMU PE3UCTOPAMHU, C TyOITUPOBAHUEM CTAOUITUTPOHOB M 3a3€MIICHHON
WX cpemHel TOUKoH; 1-2 - K HCKpoomacHOH nemnu; 3-4 - K ICKpoOe30IacHoi em,

V1, V2, V3, V4 - mynrupyromue cradunutponsr;, F1, F2 - mpenoxpanurenn; R1, R3 -
TOKOOTPaHUYHTEILHBIE pe3ucTOphl; R2, R4 - GammacTHBIE pe3ucTOphI

Pucynox Al.1. Hpunyunuanvusie 3nekmpuyecKue cxemvl OI0KO8 UCKPO3AWUMbL HA
cmadurumpoHax

AlL.1.11 PUC no Al.1.7 u Al.1.8 Oordxcuvt 6vimb paccuumanvl Ha nonaoanue 8 mouxu 1, 2
Hanpsicenus cemu. Pacuemnas oyenxa uckpobesonacnocmu 8vixoonvix yeneu bUC npugsedena ¢ A1.2.

AL.2 Pacuemnas oueHKa UCKpPOOE30ORACHOCHIU 6bIXOOHBIX Uenell 0J10K06 UCKPO3aujumol Ha
cmaounumponax (bHC)

Ilpusedennas oyenka uckpobe30nacHOCmuy NPUMEHUMA 0151 De3PeaKmMuUHbIX U UHOYKMUBHBIX yenetl
¢ onoxamu BUC.

Al.2.1 Vcnosrvle 0003HaYeHUs, NPUMEHseMble NPU PACYeMHOU OYeHKe UCKPOOe30NACHOCMU.!

R1 - conpomuenenue oepanuuumenvrozo pesucmopa, ycmanosnennozo 0o cmabunumpouna, Om;

R - conpomuenenue 6annacmnozo pesucmopa, ycmanosiennozo nocie cmabunumpoua, Om;

K = EM.,, - kpamnocmy Hanpsasicenull - OMHOULeHUe MAKCUMATIBbHO 803MOJNCHOU NPU ABAPULHOM
cocmosanuu anekmpooobopyoosanus I/C (E), nonaodaroweri Ha 6xo0 O10KA 3auumvl, K HOPOZY €20
cpabamuviganus (Uen). s yeneu evinpamnennoeo moka E pasno amnaumyonomy suawenuio IIC
UCTHOYHUKA MOKA,

B = Ri(R1 + R2) - xpammocmv conpomusnenuii - omuouienue conpomueienus Oamlacmuo2o
pesucmopa K cymme ConpomugieHuli 02panuiumenbHo20 U 6aiiacmiozo pe3ucmopa;

L - undykmuenocmo s1emenmos uckpoonacHhou yenu, yemarasnugaemvix 0o BUC, I'n;

Lok - unOykmugnocms yenu 6e3 3aujumol - 9K6UBANEHMHOU NO B0CHIAMEHIIOWeEl CNoCOOHOCmU
yenu BUC, I'n;

b = L./l - xpamnocme unoykmusenocmeii - omuouwienue uHOYKMUSBHOCMEN IKGUBALCHMHOU U
ucnvlmyemou yenet,

| - socnnamensrowuit mox ons paccuumoigaemoul yenu BUC, A;



lo, lo” - 6ocnnamensowue moxu 6espeaxmusnoi u undykmusnoti yenu 6e3 BUC ¢ 3J]C ucmounuxa,
PABHOU  HANPSICEHUIO HA  PA3PSOHOM  HPOMEJICYMKE Yenu, 3aulyHmupo8aHHOU CMAabUIumpoHoM
(preusanenmuas yensv), A;

Ki = 1o/l - kpamnocmv moxog - omuouleHue SOCNIAMEHAIOWE20 OKA IKGUSALEHMHOU Yenu
(6e3peaxmusnoi yenu, 3/C ucmounuxa E = Uey) K 80CHIGMEHAIOWEMY MOKY Yenu ¢ OI0KOM 3aujunvl.
Ipumenenue BUC naubonee s¢pgpexmuero npu K>2.

s onpedenenus socniamensiiouux mokos na evixooe bUC neobxooumo snams:

- 3Hauenue mMakcumanrbro 03moxcrnou I/ C, nonadaiowell Ha OIOK 3awuml;

- BHAUeHUe HanpAdICeHUs cmabuIuzayuu (nopoea cpabamvianus,) 6I0KA 3auUmbl;

- 3HAYeHUs BOCHAAMEHSIOWUX MOKO8 IKEUBALCHMHbIX Yenell CO2NACHO XAPAKMEPUCHUKAM
uckpobesonacHocmu (npunosicernue A);

- ona cxemvr BUC (npusedennoii na pucynxe Al.l1a (c pesucmopamu Ri u Rz), oononnumenvro
HeoOX00UMO onpeodenums KpamHoCms CORPOMUBIeHU,

- 07151 UHOYKMUBHBIX Yenell - 3HAYeHUue UHOYKMUBHOCU J1eMeHmos, ycmanosneHubix 00 BUC.

Al1.2.2 Jlna 6noka uckposawumsl 6e3 6aniacmuozo pesucmopa Ro=0 (pucynox Al.18) npu
be3peaxmugnHom xapakmepe yenu pacyem conpomugienus Ry nposoosim ciedyowum obpazom:

- onpeoensirom E na éxooe BUC;

- 6blOUpalom nanpsicenue cpabamvléanus cmaourumpona Uepy;

- onpedensom KpamHocms Hanpsidcenuti K;

- 3a0aiom 3uaueHue be3pasmepHoco Kodgduyuenma a = 1, evruucasirom snavenue Ka;

- no pucynky A1.2 onpedensiom kpamnocmos moxos lo/l;

- MO XapakmepucmuKam uckpobe3onacHocmu, npusedeHtvim 6 npunodicenuu A (pucynox A.1), ons
Hanpsicenust, pagrozo nopozy cmabunuzayuu U, onpedensiom 3nauenue moka Lo;
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Pucynok A1.2. 3asucumocms kpamnocmu morxog om K u K-a

- conpomusenenue pesucmopa R onpedensiom no gpopmyne

R =EK; K/I,. (41.3)
20e K1 - koapuyuenm uckpobesonacnocmu.
Ionyuennoe snauenue R1 nposepsitom no 0onycmumot nazpysxe cmabuiumpona

Rl 2 E/Icm.don ’ (A14)

20e | - donycmumblil MOK Yepe3 CMAabUIUmpoH ¢ y4emom Kodppuyuenma Hazpysxu, A.

Al1.2.2.1 Jina onpedenenus socniamensioweco moxa 6e3peakmusHbix yenet Haxooam Kpamuocmo
nanpsicenut K, coomeemcmeyowyio eii kpammocms moxoe no pucyuky Al.2. 3amem no
Xapakmepucmukam uckpobeszonacHocmu 01 Oe3peakmusHuix yeneil (npunodxcerue A, pucynok A.l1)
npU HANPSIJICEHUU, PAGHOM Nopozy cmabunusayuu, onpeoensirom 3naverue moka lo. 3nas nocneonee u
KpAmuocms mMOK08, pacCHumuvléarom UCKOMbLI 6OCHIAMEHAOWUL MOK 011 yenu ¢ 3awumoi. Ilooenus
3HayeHue socniamensowezo moxa Ha Ki, onpedensom uckpobe3onacnwlii mox.

Al1.2.3 Pacuem conpomuenenus pesucmopa Ri, npu éxiroueHuu uHOyKmusHOCmu 8 UCKPOONACHYIO
yenwv u R2 = 0 nposodsim 6 credyrouem nopsoke:

- onpedensirom snavenus E, Uen, K;

- 3a0arom mpu nPoU38OIbHBIX 3HAYEHUS 6e3paAsMepHO20 Kodpduyuenma a;

- npu  nomMowu 3a8uUcuMocmell KpamHocmel UHOVKMUBHOCHel U MOKO8 Om 3HAYeHUs
koagpuyuenma a (pucynox Al.3) ons dannozo snavenus K naxoosm coomeemcmaeyiowyio KpamHuocmy
IKEUBANEHMHOIL U OeticmeumenvbHoll undykmusnocmu B, a no xpueoii lo/lo” = a na pucynxe Al1.3 ona

cm.oon



BbIOPAHHBIX 3HAYEHUN A ONPEOeaAIOM KPAMHOCMYb MOKO8
Ko = |o/|o*, (A 1.5)
- N0 xapakmepucmuke UCKpobe3onacHocmu 015 Oe3peakmueHol yenu (npunoxcenue A, pucyHox
A.1) ona snauenus E = U, naxoosm 3nauenue moxa lo;
- 3nas lo u kxpamunocms mokos, naxooam suavenue lo 01 Kadx*CO020 U3 8LIOPAHHBIX 3HAUEHUTI A NO
gopmyne
|o* = lo/ Ky, (A 1.6)
- onpedensom 3Havenue dKGUSANIEHMHOU UHOYKMUBHOCTU 0I5l KAAHCO020 U3 8blOPAHHBIX 3HAYEHU a
no gopmyne
Loxs = BL, (AL7)
- UCNOAB3YA XAPAKMEPUCTNUKYU UCKPOOE30NacHoCmu Onid UHOYKMUBHOU yenu (npunogcenue A,
pucynxu A.7-A.10), cmposm epaguxu lo" = f{L); mouxa nepeceuenus zpagpuxa ¢ 3agucumocmvio |
=f(L) npu E = U, pasna moxy lo";
- no xpusoti lo/lo" = a na pucynxe Al.3 Ona naiidemmvix suauenuii lo u lo* onpedensiom
OKOHYamMenbHOe 3HAUEHUe 8eTUHUHDL d.

K=058 073 087 1,18
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Pucynok Al.3. 3asucumocms kxpammnocmeii UHOYKMUBHOCMEL U MOKO8 0N 3HAYUECHUSL
K03 puyuenma a

Haxoosm npoussedenue K a u no pucynxy Al.2 onpedensiom Kpamuocms mokos

Ki=lo/l, (A1.8)
a cnedo8amenbHo U UCKOMBIL 80CHAAMEHAIOUULL TNOK,
- conpomuseierue oepanunumensrHo2o pesucmopa R, Om, onpedensirom no gpopmyne

R>(EK, Kg/15)-R., (41.9)

20e R,- akmusHnoe conpomusenenue uHOykmueHozo snemenma, Om;
noayyennoe 3Hauenue R, Om, nposepaiom no 0onycCmumoul Hazpy3xke cmabuIumpora

Rl Z(E/Icm.t)on)_RL’ (AI]O)



Al.2.4 Pacuem conpomuenenuii R1 u Ry nezasucumo om 3uavenusi uHOYKMuUGHOCMU, BKIIOYEHHOU 8
UCKPOONACHOU Yenu, nposoosm & ciiedyioujem nopsoke (npu ycroguu B > 1/K):

- onpeoensrom E, Uy, K;

- 0 Xapaxkmepucmukam uckpobesonacHocmu onpeoeisrom uckpoobesonachwiti mox lo npu E = Uy,

- onpedensemca conpomugnerue Ry, Om, no gpopmyne

R =U, K/l (41.11)
Maxkcumym gvloensiemoll Ha Hazpy3Kke MOWHOCMU 00ecneuu8aemcs. npu
R <R,(K-1), (41.12)

Al1.2.4.1 Ilpu exmouenuu uHOyKmusHwvix saemenmos nocie BUC, paccuumannozo npugedeHHviM
gblle  CnocoboOM, 3HAYEHUs BOCHIAAMEHAIOWUX MOKO8 ONPeOeNsiiom Nno  Xapakmepucmukam
UcKkpobe3onacHocmu 0ist COOMEemcmeyIOuWUX HanPANCeHUs U UHOYKMUBHOCHIU.

Al.2.5 Uckpobesonachviii mox 6e3peakmuHoll yenu npu 3a0aHHbIX (blopanubix) 3Havenusx Ri u
R2 npu evinoanenuu ycrosus B < 1/K paccuumsisaiom 8 ciedyrouem nopsoke.

- onpedensrom sHavenus B u K;

- Onpeoensom 3Ha4eHue 6CoMo2amenbHO20 napamempa

X=(K-1)/K(I-B); (A1.13)

- no suauwenuro X (pucynox Al.4 onpedensmom xpammocmu moxog lo/l (3aeucumocme 1) u
nanpsxcenuti Uy/E (3asucumocmy 2);

- no 3uauenuro E u kpamunocmu nanpsasxcenuii onpedenarom Uy;

- no xapaxmepucmuxam uckpobezonacnocmu (npunogicenue A, pucynok A.l1) onpedenaiom mok
axsueanenmuou yenu lo npu E == Up;

- no kpamuocmu mokos u snHayeruro lo onpedensiom socnramensowguii mox I 6 yenu BUC, oenenue
KOmMopoz2o Ha ko guyuenm uckpobdezonacnocmu K oaem uckpobezonacHulii mox.

Al1.2.5.1 Jlna yenu, paccuumanHnol maxkum o6pazom, npu GKIHOUEHUU UHOVKIMUBHBIX IJIeMEHMO8 8
UCKDOONACHYIO Yenb, UckpobezonacHviti mox ymenvuiaemes Ha 30% om paccuumanHo20 He3a6UCUMO
om enudUHbl UHOYKIMUSHOCHU.

Al.3 AKmueu3ayus ucnvimamenbHyIX 63Pbl60ONACHBIX CMeCell NOGbIUIEHUEM OA6IEHU

B kauecmee ucnvimamenvHbix MO2Ym UCHONb308AMbCSA B000POOHO-KUCIOPOOHbIE CMECU, COCMAB
Komopuvlx ycmanaeaugaemcss 6 coomeemcmeuu ¢ mabauyei Al.3.1. Ilpu omom 6 cayuae
UCNONBL30BAHUA UCKPOOOpa3zyiowe2o Mexanusma I muna oaenenue cmecu 60 B3pbIBHOU Kamepe
yemanasausarom 0,22 Mlla, a ona uckpoobpaszyowux mexanusmos I u III munos - 0,3 Mlla.
Hapamempol koumponshblx yenetl svibuparom 6 coomsemcmeuu ¢ 10.3 u npunoscenuem b.
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Pucynox Al.4. 3asucumocmu kpamnocmu mokos (1) u nanpsicenuil (2) om napamempa X=(K-
1)/K(1-B)

Tabauya Al.3.1

. Cocmag 6000p00HO-KUCIOPOOHOU chmecu, %
I'pynna unu nooepynna Buo ucnvimyemoi oBberbLe

2NeKMpoobOPYO0sanUsl|  ANeKMPULecKoll yenu Bodopod Ruciopod
| Omuueckas, UHOYKMUBHAS 87,5 12,5
Emrxocmuas 89,0 11,0
14 Omuueckas, UHOYKMUBHAS 84,0 16,0
Emrxocmuas 87,0 13,0
1B Omuueckas, UHOYKMUBHAS 80,0 20,0
Emrxocmuas 84,5 15,5
1nHc Omuueckasi, UHOYKMUBHAS 70,0 30,0
Emkocmuas 80,0 20,0

Al.4 Memoouka onpedenenus MUHUMATLHOZO0 GOCHIAMEHAIOWLE20 MOKA (HANPAdCEHUs,
IHepIuU, MOUgHOCHIIL)

Al.4.1 Onpedenernue MUHUMATLHO2O BOCHIAMEHAIOUE20 MOKA (HANPANCEHUS, IHEP2UlU, MOUWHOCIU)
APOBOOSIN C NOMOWBIO YCHAHOBOK O/l NPOBEOCHUS. KOHMPOLbHBIX UCHLIMAHULL JIeKMPUYECKUX Yenell
HA UCKPODE30NACHOCHb, YKA3AHHbIX 8 npunodicenuu b no nodobnvim memoouxam. Huowce, 6 kawecmee
npumepa, npusedenvl  MemoOUKU ONPeOeieHUss MUHUMAILHO20 —BOCHIAMEHAIOue20 MmoKa U
MUHUMATIBHO20 BOCNIIAMEHSIOWE20 HANPSANCEHUSL.

1 Onpeoenenue MUHUMATLHOCO BOCNIAMEHAIOWE20 MOKA

1.1 B uccnedyemoti yenu nOCMOAHHO20 UAU NEPEMEHHO20 MOKA NPU 3A0AHHOM NOCINOSHHOM
HanpsoiceHuu (01 OMUYECKOU Yenu) ulu NOCMOSHHOM HANPANCEHUU U UHOYKMugHocmu (0as



UHOYKMUGHOU Yenu) Onpeoension MoK, 6bl3bleaiowull GOCIIAMEHEHUEe CMeCU C BePOSIMHOCHIbIO
(2-5)-10 (1-2 mouka); 10210 (2-12 mouxa) u 102+10? (3-2 mouxa).

1.2 1o nonyyennvim mpem 5KCnepUMEeHMAaibHbIM MOYKAM 68 NPSIMOY20JbHOU cUcnmeme KOOPOUHAMm ¢
pasuslm no2apu@muieckum macumabom no ocu abeyucc u opounam cmposm zasucumocmos P = f(1).
o ocu opounam omKnaObIEAIOM NOLYUEHHYIO BEPOSIMHOCMb 80CHIAAMEHEHUs, d N0 OCU abCYucc -
coomsemcmeylowuil el mok. B cayuae, xoeda no mpem mouxkam nocmpoeuue NpAMOU AUHUU
3ampyoHeHo, 8 NPOMENCYMKE MeHCOY UMEIOUUMUCS HAXOOSIM euje HeCKObKO moyex (00ny, 0ee) mem
JKce cnocobom.

1.3 Hpsamyro aunuio 3agucumocmu P = f(1) npodonxcaiom do nepeceuenuii ¢ ocvro abcyuce npu
seposmuocmu 103, Tox, coomeemcmeyiowuii mouke nepeceuenus, NPUHUMAOM 6 Kauecmee
MUHUMATILHO20 B0CNLAMEHSIOUE20.

1.4 Jlna pacuema @eposmHocmu 80CHIAMEHEHUs 8 KAHCOOU IKCNEPUMEHMATbHOU MOYKe OO0AHCHO
bvimeb nonyueno He menee 16-20 gocnnamenenuii cmecu. Beposmnocme gocniamenenus onpedensiiom
no gpopmyne

P =m/m, (A1.14)
20e m - KOIU4ecmeo 60CNIAMEHEeHUIl CMeCU,

n - obujee KOIUYeCmeao npou3ge0eHHbIX UCKPEeHUl.

2 Onpedenenue MUHUMATLHO20 BOCNIAMEHAIOWE20 HANPSIJICEHUS

2.1 B uccredyemoili yenu ROCMOSHHO20 UMY NEPEMEHHO20 MOKA NPU 3A0AHHOM HOCMOAHHOM
3HAYEHUU eMKOCMU U NOCMOSIHHOM CONPOMUGLEHUU PA3PAOHO20 PE3UCMOpd YCMAHAGIUAIOM MAKue
HANPSJICENUs], KOMOopble 6bI3bl6alon 60CHIaMeneHue cmecu ¢ eeposmuocmamu (2+5)-107; 102+107° u
103107, ananozuuno momy, kax amo yxasaro 6 1.1-1.3 nacmosugezo npunosicenus.

2.2 o nonyuennvim Oannvim cmposm 3asucumocmo P = f(V) ananocuuno 1.2 nacmosuyeco
npunodcenus. Ho npu smom no ocu abcyucc omxiaodvleaiom HanpsalCcenus.

2.3 Touky nepeceuenus NONYYEHHOU NPSIMOL JUHUU C OCblo abcyucc npu eeposmuocmu 1073
APUHUMAIOM 30 MUHUMAIbHOE S0CHIAMeHsIouee Hanpsdicenue. Pacuem eeposimmuocmeti npogoosim
anano2uuno 1.4 nacmosiue2o NPULOANCeHUsL.

2.4 Ilpu onpedenenuu 0CRIAMEHSIOWUX HANPSDICEHUU Oe3 OMKIIOUeHUs. eMKOCIU OM UCTOYHUKA
3apsaoa, MoK 8 3apsA0HOU yenu Oondcen Ovimb He Oonee 2 mA. Ilpu onpedenenuu MUHUMATLHOSO
BOCHIAMEHSIOUE20 HANPAICEHUSL C OMKIIOUEHUEM eMKOCMU OM UCMOYHUKA 3apsiod HeoOX00umMo
credums  3a  mem, umMoObl, NOOKNIOYEHUE 3APSNCEHHOU eMKOCMU NPOUCXOOULO 8 MOMEHM
PA3OMKHYIO20 COCMOANUSL KOHMAKMO8 UCKPOOOPA3YIOue20 Mexanusmd.

2.5 I'paguxu noryuaemvix zasucumocmeti P = f(1) unu P = f(U), a makoce anexmpuueckue cxemul,
ucnonvzyemvle 071 UX NOIYYEeHUsl, NOKA3aHbl Ha pucynke A1.5.

Yeon naxnona npsamoit P = (1) uau P = f(U) k ocu abeyuce svruucasiom no gpopmyne

tgp=(lgP,-1gPR)/(Ig1,-lgl,), (4.1.15)
20e Py, P1 - nonyuennvle 6eposmHoCmu 60CHIAMEHEHUs,
I3, 11 - coomsemcmeyiowue um socniamensowue moxu (Hanpscenus, suepauu, mownocmu), A.
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Tok, A, wiK Hanpskenve, B

1 - ommyeckas 1enb; 2 - MHIYKTHBHAS IIETIb; 3 - EMKOCTHAs IeTlb 0e3 OTKIIIOUCHHS EMKOCTH;
4 - eMKOCTHasl 1IeTIb C OTKIIIOUYEHUEM €MKOCTH; R - pe3nucTop ass peryaTupoBKH TOKa B IEMH;
R - pesucrop mist 3apsaga emkocty; R - pa3psanblii pesuctop; UM - HCkpooOpa3yomuii MEXaHU3M;
| - BocrutameHsromuii Tok; U - BOCTIIaMEHSIOIIEe HAMPSIKEHHE

PMC}/’HOK Al.5. 3asucumocmu 6EPOAIMHOCMU 60CNIAAMEHEHUS OM 3HAYEHUSL 60CNIAMEHAIOUIe20 MOoKa
UIU HANPANCEHUA. Qﬂekmpuqeame CXeMbl KOHmMpOJIbHblX ueneﬁ

Al.5 Ilocmpoenue xapakmepucmuk UcKpobe3onacnocmu

Al.5.1 Xapakmepucmuxu uckpobe30nacHocmu cmposm, KaxK npasuio, 8 NPAMOY2OibHOU cucmeme
KoopouHam ¢  Jozapugpmuveckum  macwmabdbom. Memoouku nocmpoeHus  Xapakmepucmux
UcKkpobeszonacHocmu 0Jis pa3iUyHbIX 80CNIAMEHAIOUUX NAPAMEMPO8 (MOKA, HANPANACEHUs, MOUWHOCTNU
U 3Hepeuu) IneKmpuieckux yenetl u 1eKMmpULecKux paspaoos no00OHbl. IKCHePUMEHMATbHbIE MOYKU
(60cnnamensiowue napamempsl) onpeoensiom, nanpumep, 01 yenei ¢ undoykmugnocmoio: 1, 10, 100
mxl; 1, 10, 100 mlw; 1, 10 I u m.o. unu ¢ emxocmoio 100, 1000, 10000, 100000 n®; 1, 10, 100 mxD
u m.o0.; ¢ paspaouvimu pesucmopamu. 1, 10, 100, 1000 Om u m.0. Oonaxo npu HeobX0O0UMOCmU
9KCHepUMeHmanbhbvle MOYKY BbIOUPAIOM 6 COOMBEMCMEUU ¢ MpedOBAHUAMU peulaemol 3a0adul.
3nauenus nanpsdiceHus NPUHUMAIOM UCX00s1 U3 Y00oOCcma ux oanvbHeliueeo ucnoav3osanus. Q0viyHo
amo 7,5; 15; 24; 30; 45, 70, 120 B.

Al1.5.2 Ha pucynxax A.7-A.10, A.20-A.22 u A1.6-A1.15 npusedenvl 3a8UCUMOCIU MUHUMATLHBIX
BOCHIIAMEHAIOWUX MOKO8 U HANPAXCeHUU OJisl 6CeX Npe0CmAagUmMeNbHbIX 63DPbl0ONACHbIX cMecell
ONMUMANLHO2O  COCMABA, NOJYYEHHble C HOMOWDBIO VHUDUUUPDOBAHHOZO UCKPOOOPA3Youieco
Mexanusma (cm. npunodicenue b).

Xapaxmepucmuku npusedenst k éeposmuocmu eocniamenenus P = 1073,

na onpedenenus no Xapakmepucmukam UCKPOOE30nACHO20 3HAYeHUs MmoKa (uau 0py202o
B0CHIIAMEHAIOWE20 napamempa) HeoOXo0uMo O 3A0AHHLIX DJIeKMPUHecKuUx napamempos yenu
onpeodenums MUHUMATLHBII GOCHIAMEHAIOWUL MOK (80CHAAMEHAIOWUL napamemp) Onsl 3a0aHHOU
83PbIBOONACHOU CMECU U 3ameM pazoenums e2o Ha Kodpduyuenm uckpobesonacnocmu, Hanpumep 1,5.

IIpu pacueme yeneil nepemeHHO20 MOKA HEOOXOOUMO NPUHUMANG AMNIUMYOHbIE SHAUEHUS MOKA U



HANPANCEHUSL.

Al.6 Memoouxka onpedenenus ORMUMATLHO20 COCHAGA  CMeCU, Haubouee J1e2Ko
socnnamensemoii Inekmpuueckumu pazpsaoamu (Co)

Al.6.1 [ns onpedenenusi ucnonv3yiom yKazauuylo 6 npunodicenuu b ycmanoeky ons npoeedenus
KOHMPOIbHBIX UCHBIMAHULL INEKMPULECKUX Yenell Ha UCKPODe30NaCHOCMb.

THopsoox onpedenenus Co credyrowuil.

Ilpedsapumenvno no peakyuu NOIHO20 C2OPAHUSL  UCCIEOYEMO20 Gewecmed Onpeodensom
cmexuomempuyeckutl cocmas cmecu. Konyenmpayuro easa unu napa 6 6030yxe, cOomgemcmeayouyio
cmexnomempuyeckol (Cenm), % 00vemHbIe, GoIUUCTSIOM RO POopMYLe

Cen=100A4/(A+ 4,76 b), (A41.16)
20e A, b - cmexuomempuueckue koagppuyuenmol peakyuu 20peHus:

A - yucno monekyn eoproueo,

b - uucno monexyn kuciopooa, Heobx00uMo20 015 NOIHO20 C2OPAHUSL 20pIoUe20 & 8030yXe.

Al.6.2 B koHmpoavHOU Yyenu NOCMOoAHHO20 moka npu Hanpsxcenuu 24 B u unoyxmusnocmu 0,1 I'n
VCMAHABAUBAOM MOK, KOMOPbIU 6bi3bl8Aen 80CNIAMEHEHUEe CMeCU CeXuoMempuiecko2o cocmasd ¢
seposmuocmvio (3+5)-1072,

Al.6.3 Konyewmpayus cmecu uszmensemcsi 8 60avuiyro unu menvuiyro cmopony om Cey (wiae
usmepenuss 1-5 % obwemuvix). Ilpu kaxicoom HOBOM 3HAYEHUU KOHYEHMPAYUU ONPeOeistom MoK,
sbisbIsaIOWULl 60cnaamenente ¢ éepoamuocmuio (3+5)-102 Ilo nonyuemnviv 3uauenusm cmposim
sasucumocms | = f(Cy), 20e - mox, evizvisaiowuii 6ocniamenenue c eeposmuocmoio (3+5)-102; Cs -
KOHyenmpayus 2opiouezo 6 cmecu. Konuuecmeo mouex (uccnedyemuvix KoHyenmpayuii) NpUHUMAiom
maxkum, YmooObl YKA3AHHAS 3AGUCUMOCHb UMENA S6HO GbIPAdCeHHblll Munumym. Konyemmpayuio,
coomeemcmayiowyio naumenvuiemy 3nadenuro |p, npunumaiom 6 kavecmse onmumanvrou Co.

Al1.6.4 I[lonyuennoe 3nauenue ONMUMANLHO20 COCMABA CMECU YMOUHAIOM C NOMOUWBIO AHATIO2UYHOU
Al1.6.2 yenu ¢ undykmugnocmoio 0,01 I'n. [na nee naxoosam mox, 6bl3bi8arowuli 60CNIAMEHEHUE C
sepossmuocmoio (3+5)-102 cuecu onmumanvrozo cocmasa (Co), onpedenennoii no Al.6.3. 3amem
KOHYeHmpayuio cmecu usmMensiom 6 ooavutyto unu menvuiyio cmopony om Co u 015 Kaxcoo2o 3HayeHus
KOHYeHmpayuii Haxooam eocnaamensiouuii mox npu seposmuocmu (3+5)-102. Yucno mouex 0oaicHo
bovimb He Mmenee namu. [anoheliwyro 06pabomky pesyivmamos nposodsm auanocuuno Al.4.1,
noonyuxkm 1.4. [llaz xonyenmpayuii ¢ ooaacmu Co 00dcer 6bimb, N0 803MOHCHOCTIU, MUHUMATILHBIM.

Al1.6.5 3nauenue Co Modcem OONOIHUMENLHO YIMOUHAMBCA C NOMOUbIO KOHMPOTIbHOU eMKOCHHOU
yenu. [na Co maxoosm wnanpsxcenue (npu emxocmu yenu Co = 0,3-0,5 mx®), evizvisarowee
socniamenenue ¢ epossmuocmoio (3+5)-102. Janvueiiwuii nopadox uccredosanus ananozuuen Al.4.1,
noonynxm 1.4. Ilo nonyuennvim snavenusm cmposim 3agucumocms g = f(C).

A1.6.6 Bepoamnocms eocniameHeHus: Osi Kaxcool IKCHEPUMEHMATbHOU MOYKU ONpeoensom KaxK
yrasauo 6 Al.4.1, noonynxkm 1.4.

Yucno eocnaameneHutl 08 KAXHCOOU IKCNEPUMEHMATLHOU MOUKU OOANCHO Oblimb He MeHee 16.
Onmumanvubie KOHYEHMPAYUU HEKOMOPBIX 2A308 UNU NAPO8 8 2A30NAPOBO3OVUIHBIX CMECAX NPUBEOEHbI
6 mabnuye A1.3.2.

Al.7 Buibop uckpobezonacuvix napamempos u MemooOuKa UCHbIMAHUL Ueneil nepemMeHHOo20
moka ¢ wacmomoiui 10-150 xl'y snekmpoodopyoosanus zpynnut 1

Al.7.1 Jlonycmumvle uckpobe3onacHvie mMOKU —GblOUpawom no  2paguxky  3a8UCUMOCHIU
soCHIaMeHAIOWe20 moka om yacmomsl (pucynok Al.15).

Al1.7.2 [Ina cucmem, 8 KOmopwvix umeenm Mecmo nocied08amenbHblll Pe30HAHC, UIU MAKOU Pe30HAHC
MOdtcem B03HUKHYMb 3d CYem eMKOCMU NPUCOeOUHAEeMbIX YCMpOUCme, Hpo8ooo8 uiu Kabenetl,
donycmumble UCKPOOE30NACHble MOKU NPU PE30OHAHCE U eMKOCMU, O0buiell Pe30HAHCHOM, 8blOUparm
no epaghuxy (pucynok A1.15), a npu emxocmu, MeHbuiel Pe30HAHCHOL - C Y4emom epapuKa CHUNCEHUS!
B0CHIIAMEHAIOWE20 MOKA OMHOCUMENbHO BOCHIAMEHAIOWe20 MOKA NpU pe3oHAHce Om eMKOCmU
(pucynox Al.16). 3asucumocmu cHudCEHUs BOCHIAMEHAIOWE20 MOKA CMPOoAm O NOCMOSHHBIX
UHOYKMUGHOCHEL U YACOM NAPALIENbHO NPUBEOSHHOU HA 2papuKe 3a8UcUMOCTU.

Al.7.3 Hcnvimanus na uckpobe30nachocms 8e0ym MONbKO 8 MEemaHo8030VUWHOU CcMecU C
nosviuteHuem moxa 8 1,5 pasa.

Hcnvimanus ¢ npumenenuem 6o.ee 1e2K0B0CHIAMEHAEMOU UCNLIMAMENbHOU cMect OONYCKAOMCs
npu yciosuu, eciu 0iisi OAHHOU 4acmomsl U NApamMempos yenu u3eecmen Kodg@uyuenm nepexooa K
makou cmecu.

Al1.7.4 Ucnveimanus éedym Ha uckpooopazyrowem mexanuzme 111 muna.

Al1.7.5 Cucmemvl, 8 KOMOPLIX MOJHCEM UMEMb MECmO MNOGblUleHUe MOKA 34 Cyem pe30Hancd,
UCTBIMBIBAIOM NPU PE3OHAHCE U CHUICEHUU eMKOCMU HUJICE PE30HAHCHOLL.



Tabnuya A1.3.2

Ipynna u Onmumanvuas| I'pynna u Onmumanvhas
noozpynnovi T3 um nap KOHYeHmpayusl| noozpynnul T3 wnu nap KOHYeHmpayus
83PbIBOONACHBIX 20pIoYezo  |83pbIBOONACHBIX 2oproyezo
cmeceil (Co)" cmeceil (Co)"
I Meman 8,0-8,6% 14 n-IIponunoswiti 7,8-9,0%
cnupm
14 Meman 8,0-8,6% Xnopucmouii sunun | 8,0-9,0%
(npomvliuneHubil)
Ilenman 4,3-4,9% Xnopucmolii 8,0-9,0%
omuen
Xnopucmouii smun|  6,7-7,7% Luxnonponan 5,2-6,2 %
Texcan, 122me/n Lluxnozexcun 128me/n
U302eKCam
Luxnocexcan 143me/n 1B Omunen 7,8%
byman 4,2% \/[usmunoswiti 5,5%
agpup
Ayemon 7,0% Okcuo smunena 11,0%
Memunayemam 315me/n Oxcuo nponuiena 7,0%
(10,2%)
Memarnon 15,0-17,3% 1nc Booopoo 19,0-22,0%
bBenszon 158me/n Ayemunen 9,0%
Ayemanvoeauo 7,9-9,8% Cepoyenepoo 252me/n
Ilponan 5,0-6,0% Kamennoyzonvnuoiii 7,7%
2as

* Ocmanvhoe

- 8030YX.
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1 - 3HaUYEeHHE EMKOCTH, COOTBETCTBYIOIICH PE30HAHCY

Pucynox Al1.16. 3agucumocms crudicenusn socniamensrowezo moxa (I) omnocumenvo
socniamensioue2o moxa npu pesonauce (Iye;) om emxocmu npu NOCMOSHHBIX UHOYKIMUBHOCTNSX U
yacmomax

I[MPUJIOXKEHUE b
(ctipaBo9HOE)

Hckpoodpazyronue MeXaHU3MbI ISl HCIILITAHUS YJIEKTPUYECKHUX Lieneil Ha
HMCKP00e30MacHOCTh™

* B HacTOSILIEM NPUIOKEHUH MPUBEICHBI TPEOOBaHMS K MCKPOOOPA3yIOIIMM MEXaHHW3MaM Ul HUCIbITaHHs
JIEKTPUIECKUX Iereil Ha nckpobezomacHOCTh B cootBeTcTBim ¢ [OCT P 51330.4

B.1 MeToasb! HCNBITAHUI HA MCKPOBOE BOCIIAMEHEHHe

Bb.1.1 IIpuHumun npoBeaeHust HCNbITAHU

B.1.1.1 DnexTpuueckyio Iemb MOAKIIOYAIOT K KOHTaKTaM MCKpPOOOPas3yIolIero MeXaHW3Ma,
KOTOpbIE HaXOAATCA BO B3PbIBHOM KaMepe, 3all0JHEHHON MCIBITATEIbHOW B3PBIBOOIACHON CMECHIO
cormacHo 10.2.

b.1.1.2 IIpn ncnonp30BaHUU HE aKTHBH3HPOBAHHOW HMCIBITATENIFHON B3PBIBOOIIACHOM CMeECH, IS
obecrieuennst Tpedyemoro ko3¢ ¢uuneHTa KCKpoOe30IMacHOCTH 0 pasfey 5, U3MEHSIOT IapaMeTphbl
SNEKTPUUYECKON LEMU U MPOBOJAT UCHBITAHUE C LEIBIO ONPENCNICHUS] KOAUuecmea 60CHIaMeHeHUll
UCNBLIMAMENbHOU  83PbIBOONACHOU  CMeCU NpU  3A0aHHOM KOJUHECMEe VUUMbIBAEMbIX UCKDEeHUl
KOHMAKMO8 UCKPOOOPA3YIOue20 MexaHu3Md.

Hpuﬂzeqal—tue - Heobxooumo ydyumbusleans B03MOIHCHOE GlusAHUe MHOmeu@HOCWlu u emKkocmu
ucxpoo6pa3yiou4eeo Mexanusma, U3IMEpPEeHHsblX Ha eco BbIXOOHBIX 3asrcumax, a maxkore npucoeduﬁumeﬂbﬁblx
nPOBOO0E UCNLIMYEMOU IAEKMPUYECKOU Yenu HA pe3yibmamvl UCHLIMAHUL. DHepeus, HaKaniueaemas 6



VKA3AQHHBIX UHOYKMUBHOCIAX U eMKOCHSIX, 6 Npoyecce UCNbIMAHUSL CYMMUPYemes: ¢ SHepeuell, 8bl0eIsiouwelics
HenocpeoCmeeHHO U3 UCHLIMYeMOl Yenu 6 snekmpuyeckuii paspsao. Ilpu 6onvuux pasmvlkaeMvix mMOKAX umu
HANPAICEHUAX UCIMOYHUKOS NUMAHUA 8 YKA3AHHBIX Gblule UHOYKMUGHOCHAX UNU eMKOCHIAX COOMBENCMEEHHO
MOJICEm HAKANIUBAMbCSL IHEPSUSL, CONOCABUMASL C IHEp2Uell, He0OX00UMOU 05t BOCNIIAMEHEHUs] 63Pbl60ONACHOU
cmecu, Ymo UcKasicaem pe3yibmamol UCNbIMAHULL.

5.1.1.3 DOnepeus, naxaniusaemas uckpooopasyiowum Mexanusmom U NpuUcoeouHumeIbHbiMu
npoB8OOAMU UCNBIMYEMbIX JIeKMPUUeCKuUx yenet, He O00dicHa npesviuiamv 20% eocniamensioujeri
9HepeUU KOHMPOAbHOU INEKMPUYECKOU yenu 011 uHOykmueHolx yeneti u 20% MUHUMATLHOU
gocniamensiioujell IHepeuU nPeoCcmasUmMenbHol 63pPbl80ONACHOU CMecU Oisl EMKOCHHbIX yenell.

B.1.2 Uckpoobpa3yromuii mexanusm I Tuna

b.1.2.1 Koncrpykuus

B.1.2.1.1 MHckpooOpasyrommii MexaHW3M | THIIa COCTOMT W3 KOHTAKTHOTO YCTPOMWCTBA,
PACIONOKEHHOr0 B COCY[€e B3PbIBHON Kamephl 00beMoM He MeHee 250 cM®, M mpepHasHaueH s
CO3/IaHMs DJICKTPUICCKUX Pa3psIOB IPH 3aMBIKAHUM M Pa3MBIKAHUHM JJICKTPUIECKOHN Ieru B cpere
UCIIBITAaTEIbHON B3pBIBOONACHOM cMecH. KOHCTpyKIHMs MCKPOOOpa3yromero MexaHiu3smMa M B3PhIBHOW
Kamepsl InpuBeieHa Ha pucyHke b.4. KuHemarnueckas cxemMa W OTHEIbHBIE JleTalu
MCKpOOOpasyroero Mexannusma npuBe/IeHsl Ha pucyHkax b.1 - B.3.

IIpumedanne - Ecnu He ykazaHO HMHOE, JOIIYCKH A MEXaHHYIECKHX pa3MepoB cocTaBimaoT +0,5%, a mis
HamnpsbKeHns 1 Toka £1 %.

b.1.2.1.2 OauH U3 KOHTaKTHBIX AJIEKTPOIOB MPEACTaBIsieT cOO0H BpaIIalOMIUNACS KaIMUEBBIN AUCK
¢ aBymsl maszamu (pucyHok b.2). /[pyroif KOHTaKTHBIN 3JCKTPO COCTOUT U3 YETHIPEX BOJIB(MPAMOBBIX
npoBojodek auaMeTpoM 0,2 MM, 3aKpEIICHHBIX 10 OKPY)KHOCTH quaMeTpoM 50 MM Ha AepikaTelie U3
JaTYHU WIH JPYTroro Noaxosiiero Matepuana (pucyHok b.3).

IIpumeuanus

1 I[.]'I}I OTJIMBKHM KaJMHCBBIX KOHTAKTHBIX JHCKOB MOX>XXHO HCIIOJIB30BaTh Ka[IMPIfI, HpI/IMCHS{CMLH‘/’I JUIA
3JIEKTPOTIOKPBITHS.

2 B mecrax kpemieHus BONb(PAMOBBIX MPOBOJOYEK JKEIAaTENbHO HECKOJBKO 3aKPYTIIATh YIIIBI JEPIKATEINs,
YTOOBI MpEeaOXPaHUTh IIPOBOJIOYKU OT OCTPBIX KPOMOK.

Bb.1.2.1.3 KunemaTtndeckas cxemMa HCKpOOOpa3yIOIIEro MexaHW3Ma MpHBelcHa Ha pucyHke b.1.
Jepxarenp BpalaoT TaKUM 00pa3oM, YTOOBI MPOBOJIOYKH CKOJIB3MIH IO IIEPOXOBATOI MOBEPXHOCTH
KaJMHEBOTO AMCKa. PaccTosiHMe MeXTy IepskaTeleM IPOBOJIOYEK M JUCKOM cocTaBiseT 10 M.
CpobonHas jiuuHa mpoBosodek - 11 mm. IIpoBonoOYkM paclpsMIISIOT M yCTaHABIUBAIOT
MEePIEHANKYISAPHO TTOBEPXHOCTH JUCKA, KOTJ]a OHH HE KOHTAKTHPYIOT ¢ HUM. I10oAroToBKa MpOBOIOYEK
JUTs IPOBENICHUsI UCTIbITaHWH npuBeaeHa B b.1.2.3.1.

b.1.2.1.4 Ocu BanoB, BpallaoOUX AUCK U JepXKaTelb MPOBOJIOYEK, PACIIONOKEHBI HA PACCTOSHUN
31 MM Jpyr OT Apyra W SJEKTPHYECKH H30JIMPOBAHBI MEXIy co00H M OT IOKOJS OCHOBaHMS
MeXaHn3Ma. DJIEKTPUIECKUH TOK MOJBOIST U CHUMAIOT CKOJIB3SIIMMHI KOHTAaKTaMH Ha BajlaX, KOTOpPbIE
MPUBOAST B JBIKEHUE C IIOMOIIBIO TOKOHEITPOBOISIINX MIECTEPEH C COOTHOIIEHHEM 3yObeB 50:12.

Bb.1.2.1.5 [lepxarenp mMpOBOJIOYEK BpAIIAIOT ¢ 4acTOTOi 80 00/MUH 3JEKTPUYCCKAM JBUTATEIIEM,
KOTOpPBII B cCilydyae HEOOXOJMMOCTH MOXKET HMETh peayKTop. JMCK BpamaioT MeUICHHeEe B
MPOTUBOIOJIOKHOM HANpaBlIeHNH ¢ 4acToTor 19,2 06/MUH.

b.1.2.1.6 Eciin He UCTIONB3YIOT CHCTEMY CBOOOIHOM IIUPKYJIAINH HUCTIBITaTEIEHON B3PBIBOOIACHON
cMecH, TO He0OX0AMMO UCIIOIB30BATh Ta30HETIPOHHUIIAEMbIE TIOAMUITHUKY B OTTIOPHOH IITUTE.

b.1.2.1.7 [lna peructpanuu yucia o6OpOTOB Baja AEpKaTess MPOBOJIOYEK HCHOIB3YIOT CUETUHUK
WM U3MEPHUTENh BPEMEHU ISl ONpENeeHUs NPOJODKUTENFHOCTH HCHBITAHUN, COOTBETCTBYIOMIEH
3aJJaHHOMY YHCIIy 000pOTOB BaJia IepKaTes.

HpI/IMe‘IaHI/Ie - Ilocme BocmTaMeHEHHS B3pBIBOOHaCHOﬁ CMECCH JKCJIaTCJIIbHO aBTOMATHYCCKHM OCTAHOBUTHL
JBUTATCJIb HUIJIM 110 MEHBIIIEeH MEPE CUCTYHUK. I[J'I}I perucrpanuu BOCINIaAMECHECHUA B3pI>IBO0HaCHOI‘/’I CMECH MOIXKET,
HarpuMep, UCIOIb30BaThCsl POTORIEMEHT WX NATYUK JNaBieHus (cM. pucyHku b.5 u B.6).

b.1.2.1.8 Cocyn B3pbIBHO# KamMephl TOJDKEH BBIJCP)KUBATH B3pHIB JaBieHreM He MeHee 1500 klla
(15 6ap), ecnmu He TIPEYCMOTPEH COPOC TaBICHUS.

b.1.2.1.9 EmkocTe Ha 3aKMMax KOHTAKTHOTO YCTPOMCTBAa HCKPOOOPAa3yIOMIEro MEXaHHW3Ma He
JomkHa npesbimars 30 nd mpu pa3soOMKHYTBIX KOHTAKTaX, COMPOTHUBIEHHE HE JOJDKHO INPEBHINIATH
0,15 OM npu nocTostHHOM TOKe 1| A M COOCTBEHHAs! MHAYKTHBHOCTh HE JOJDKHA IPEBHINIATh 3 MKI'H
MpPU 3aMKHYTBIX KOHTaKTaXx.

B.1.2.2 KanmbpoBka HCKpooOpa3yIolero Mexann3ma

Bb.1.2.2.1 YyBCTBUTENBHOCTh HCKPOOOpA3yIOLIEro MeXaHH3Ma HeOoOXOIMMO IpOBEpSTH 10, BO
BpeMs U Mociie Kaxxaoi cepun ucnsitanuii no 10.3 u 10.4.



b.1.2.2.2 Ecnu 4yBCTBHTENBHOCTH HCKPOOOPA3yIOIIEro MEXaHW3Ma HE COOTBETCTBYET YKa3aHHOU B
B.1.2.2.1, nnsa ee BoccTaHOBICHUS HEOOXOIUMO BBIITOJIHHUTD CIEAYIONINE ACHCTBHS:

a) MIPOBEPUTH MapaMeTPhl KOHTPOJIHHOH IEKTPHUUECKON TIETIH;

0) MPOBEPUTH COCTAB HCIBITATEILHOM B3PHIBOONIACHOH CMECH;

B) OYMCTHUTH BOJIb(PaMOBBIE IPOBOJIOYKH cornacHo b.1.2.3;

T') 3aMEHUTH BOJIb(PaMOBBIE IIPOBOJIOYKH coriacHo b.1.2.3;

JI) TOAKIIIOYNTH BBIXO/JHBIC 32)KUMbI HCKPOOOpa3yIoIero MexaHn3ma K Lenu ¢ napamerpamu L =
95 MI'y, U = 24 B, | = 100 MA mocrosHHOro Toka (kak ykazaHo B 10.3) u cnenare He menee 20000
000pOTOB NeprkaTess BoJIb(PpaMOBHIX IPOBOJIOYEK B aTMOChepe BO3ayXa;

€) 3aMEHUTH KaJJMHUEBBIH JIICK U OTKATHOPOBATh NCKPOOOpa3ylomuil Mexanu3M cormmacHo 10.3.

b.1.2.3 TloaroroBka 1 0YMCTKA BOTB(GPAMOBBIX IPOBOJIOYECK

b.1.2.3.1 Tlpu pa3pe3aHunu MPOBOJOYKH PpACIHICIUIAIOTCS Ha KOHIAX II0CJIE OTHOCHUTEIBHO
HETIPOIOIDKUTENBHOTO BPEMEHH PaOOTBHI.

PexomeHmyeTcs OAnMH W3 CIELYIOMMX CIIOCOOOB IOJTOTOBKH BONB(PAMOBBIX 3IEKTPOAOB K
UCTIBITaHMSIM:

a) OIUIaBUTh KOHIIBI MPOBOJIOYKH C MOMOILIBIO YCTPOUCTBA, MOKa3aHHOTO Ha pucyHkax b.7 u B.§,
IIPY 9TOM Ha KaXXJI0H TIPOBOJIOYKE 00pa3yeTcs MapuK, KOTOPBIH MOKHO JIETKO yIalUTh IUITYHKAMH.

ITocne Takoil MOATOTOBKY, B CPEIHEM OJHY M3 UETHIPEX KOHTAKTHBIX IIPOBOJIOYEK HYKHO 3aMEHSTh
TonbKo nocie 50000 uckpenuti;

6) Hape3aThb MPOBOJIOKY, HAaIpHUMEp C TIOMOILIbIO BBHICOKOKAUECTBEHHBIX HOXKHHUIL. 3aTeM
IMMPOBOJIOYKH YCTAHOBHUTH B JACPKATCIIb U BPYUYHYIO OYUCTUTH BCIO MOBCPXHOCTH MMPOBOJIOYCK, BKIIIOYaA
KOHIIBI, HOKIAYHOW Oymaroi kiacca 0 Wil SKBUBAJICHTHBIM a0pa3HBHBIM MaTEPHaJIOM.

IIpumeuanus

1 Ilpu oumcTKe MNPOBOJOYECK HEOOXOAMMO YOUpaTh W3 HCKPOOOPA3yIOIIEro MEXaHH3Ma JepiKarelb
3JIEKTPOJIOB.

2 TpeboBaHus K pazMepy 3epeH HaxaadHol Oymaru kiacca () MM 3KBHBAJCHTHOTO aOpa3sHMBHOTO MaTepHaia,
oTpeIeNICHHBIC IPH TOMOIIH CUTA, TpHuBeAeHBI B Tabmmie b.1.

Tabmuua b.1
KosuecTBo 3epeH, IPOXOAsIINX Yepe3 OTBEPCTHUS CUTA Pa3mep oTBepcTHs cHTa, MKM
[Tpoxozsr Bce 3epHa 106
3anepxuBaercs Ha cute He 6osee 24 % 75
3anepxuBaercs Ha cute He MeHee 40 % 53
Ipoxoaut He Gosee 10 % 45

b.1.2.3.2 Jna crabunu3any YyBCTBUTEIBHOCTH HMCKPOOOpa3yIoONIer0o MEXaHH3Ma BO BpeMs
UCTIBITAHUH  JKENaTeJIbHO OYMCTUTh M BBIIPAMUTH IPOBOJIOYKM HAa PABHOM  PACCTOSHHU.
[TeprOAMYHOCTh OYUCTKU 3aBHCUT OT CKOPOCTH, C KOTOPOM Ha IPOBOJIOYKE 00Pa3yTCs OTIOKEHHMS.
OTa CKOPOCTh 3aBHCUT OT MCIBITyeMOW memnu. IIpoBonouka mommkHa OBITH 3aMEHEHA, €CIM €€ KOHeI|
paclerieH WK TPOBOJIOYKY HEBO3MOXHO PACIPSIMUTB.

b.1.2.4 YcraHoBKka HOBOIO KaJMHEBOI'0 JUCKA

YroObl CTAaOMIN3MPOBATH YYBCTBUTENBHOCTH HCKPOOOPA3yIOIIET0 MEXaHH3Ma, DPEeKOMEHIyeTcs
cIIeTyrolIas IpoLeypa yCTaHOBKAa HOBOTO KaIMHEBOTO TUCKa:

a) yCTaHOBHTbH JMCK Ha HICKPOOOPA3yIOIeM MEXaHH3ME;

0) MOAKIIIOYNTH BBIXOJHBIC 3aKUMbI HCKPOOOpa3yIOIIEro MEXaHW3Ma K e CO 3HaYCHUSIMH
WHAYKTUBHOCTH - 95 MI'H, HanpsbkeHus - 24 B, nmocrosiHaHOoro Toka - 100 MA (kak ykazaHo B 10.3) u
npoussectu He MeHee 20000 060pOTOB JepIKaTelIs IPOBOJIOYEK B aTMOC(hepe BO3IyXa;

B) YCTaHOBHUTH HOBBIE IIPOBOJIOYKH, MOJATOTOBJICHHBIE M OYMIIECHHBIE B cOoTBeTCTBMU C b.1.4, n
MOJKITIOUNTh BBIXOJHBIE 3aXMMBI HCKPOOOpa3yloOUIIET0 MeEXaHH3Ma K HEDJIEKTPOIUTHYECKOMY
KOHJIEHCATOpy eMKOCThIO 2 MKD, 3apshkaeMoMy depe3 pe3nCTOp cOnpoTuBiIeHneM 2 KOM;

T) 3aloJHUTB COCYZA B3PBIBHOW KaMephl IIPEACTABUTEIHHOH B3PHIBOOIACHOW CMECHIO LIS
noarpynms! A (uim rpymnmst I). B coorBerctBun ¢ 10.2 monats Hanpspkerne 70 B mocrostHHOTO TOKA
(g rpymmst | - 95 B) Ha eMKOCTHYIO LieTb M Bpamath HCKpOOOPa3yrOIMi MeXaHW3M, IOKa He
BOCIUIAMEHUTCS] B3pBIBOONACHAs cMech Win He mpousoiner 400 o00poTOB JeprkaTens HMPOBOJIOYEK.
Ecmun BocmnaMeHeHHe KOHTPOJIBHOW B3PBIBOOMACHOW CMECH MPOM30LUIO0, TO MOCHEI0BATENBHO
CHIKATh HaIpsDKEHHE Ha 5% W MOBTOPSATH OMMCAHHYIO MPOLEAYPY 10 TeX nop, noka 3a 400 o6opoToB
He OyJeT BOCIIIIAMEHEHHSI CMECH;

JI) TOBTOPHUTH ACUCTBUS MO MOAIYHKTY T') pu HanpspkeHnr 60 B mocTosHHOTO TOKa (JUIS TPYIIIBI
1-80 B); ecin BocrutlaMeHEHHUS HE MPOUCXOINT, TIOBTOPHUTH AEHCTBHS 10 MOIIYHKTY T);




€) TMOBTOPUTH JCHUCTBUS 1O TOAIYHKTY 1) MpH HampspkeHuH 50 B mocTosSHHOTO TOKa (ISl TPYIIITBI
1-70 B); ecim BoCIUTaMeHEHHUS HE TPOMCXOIUT, IOBTOPUTD ACUCTBHS IO MTOIIYHKTY T);

IIpouenypy MHOBTOpPSTH O TEX IOp, MOKA HE MPOM30HAET BOCIUIAMEHEHUE IPENCTABUTEILHOU
B3PBIBOOINACHOM CMECH IO TIOAIYHKTY €).

B.1.2.5 ObxacTh NpUMEHEHUS HCKPOOOPa3yIOIEro MexaHu3ma

b.1.2.5.1 Hckpoobpasytomuii wmexaHusm | Tuma mpenHasHadeH [JIsl  WCIBITAHUS Ha
MCKpPOOE30IIaCHOCTh OMUYECKHUX, NMPOCTBIX HMHAYKTHBHBIX W EMKOCTHBIX LETeH, a makoice Opyeux
KOMOUHUPOBAHHBIX — yenell, O KOMOPLIX OH 60CHPOU3BOOUM HAUbONee OnacHvle YClio8us
paszpsiooodpasosanus, Co CIeIYIOIINMHY TpeIeIbHBIMU TTapaMeTpaMu:

a) UCIIBITAaTeNLHBIA TOK - HE OoJiee 3A;

0) pabouee nanpsdiceHue UCNbIMYeMbIX dNeKmpuyeckux yeneil - He oonee 1000 B,

B) [UTA MHAYKTHBHBIX IeTIell - HHAYKTUBHOCTH He Oornee 1 I'H;

T) 9aCcTOTa TOKA B SJEKTPHUECKUX IeIsx - He Oomnee 1,5 MIm.

IIpumeuanwe - [Ipu npoBeneHUN UCIBITAaHUH CIETyeT IPHHUMATE MEPEI, ¥nobbl MOK 8 UHOYKMUGHLIX YENsax
60 6peMsS 3AMKHYmMO20 COCMOSAHUA KOHMAKMOE6 NPURUMA YCmaHosuesuieecss 3Ha4enue, a KOH@eHCamOp 6 nepuoa
PA30MKHRYmMO20 COCMOSAHUS KOHMAKNIO8 NOJTHOCMbIO 3APANCATICA.

Bb.1.2.5.2 Ecau ucxkpoobdpasyrowuii mexanusm | muna npumensiom Ons ucnvlmanuii yeneu c
napamempamu, GuIXxooswumu 3a ykazauuvle 8 b.1.2.5.1 npeoenvi, HeoOX00UMO KOHMPOIUPOBAMD
CoXpaHenue e2o0 4y8CmeUmeIbHOCMU U, NPu He0OXOOUMOCHU, NPUHUMAMb CReYudlbHble Mepbl OIS ee
B0CCMAHOBIIEHUS UNU Y4Eema ee USMEHEeHUS 8 Pe3yIbImamax UCHbIMaHU.

IIpumeuanus

1 Ecau WCOBITATENBHBIM TOK NpEeBbINIACT 3A, Harpes BOJ'IB(I)paMOBLIX IIPOBOJIOYEK MOXKET CTaTb
,Z[OHOHHI/ITGJTBHoﬁ HpI/I‘-II/IHOﬁ BOCIUIAaMCHEHUS U IOBJIMATH Ha PE3YJIbTAThL HCIBITAHUH.

2 EMKoOCTHEIE U WHAYKTUBHBIC LEIH CO 3HAYUTCIIBHBIMUA ITOCTOSSHHBIMU BPEMEHHU MOXKHO HCHBITHIBATh,
HampuMep, yMEHbIIas 4YacTOTy BpamleHUS HCKPOOOPa3yloImero MexaHu3Ma. EMKOCTHBIE WeNH MOXKHO
HUCIBITBIBaTh, CHAB JABC WM TPHU IIPOBOJIOYKHU. HpI/I 3TOM HCO6XO,E[I/IMO Y4UTBIBaTh, YTO CHHUIKECHHE YaCTOTHI
BpALICHUS HCKPOOOPA3yIOLIET0 MEXaHU3Ma MOXKET U3MEHHUTD €T0 YyBCTBUTEIBHOCTD.

b.1.3 Hckpooopasyowuii mexanusm I1 muna

b.1.3.1 Koncmpykyus

b.1.3.1.1 Hckpoobdpasyrowuii mexanusm Il muna (pucynox b.9) cocmoum u3z epawarowezocs
MEmaniu4ecko20 OUCKA, HA OKPYICHOCMU KOMOPO2o pachnonodcenst 10 oyunxosanHusix CManbHuIX
npogonouek ouamempom 0,4 mm. B xauecmee HenoosuiCcHo2o 31ekmpooa CIysiHcum CmarbHAs NULOYKA
monwurou 0,25-0,3 mm ¢ gvicomott 3y0a 0,4-0,5 mm. Ce0600Hnas OnuHa NPOBOIOUKU cocmagisem ~25
mm. Tlunouka oswcecmko 3akpenyiena 8 O08YX MOUKAX HA CHeyuanvbHol ckobe. Paccmosnue meocoy
mouxkamu 3akpenyenus cocmasisiem ~70 mm, paduyc z3akpyenenus nurouxku ~100 ymm.

b5.1.3.1.2 Ilpu noocueme uucna uCKperutl Kaxcooe KOHMaKmupo8arue ¢ RULOYKOU YYUmul8aiom Kax
00HO uckpenue. Yacmoma epawjeHusi NOOBUICHBIX KOHMAKMO8 0ko10 40-60 0b/myH.

b.1.3.2 Kanubposka uckpoobpaszyiowe2o mexanuzma

b.1.3.2.1 YyscmeumenbHocmb ucKpoooOpasyowezo Mexanusma Heooxooumo nposepsimv 00, 80
epems u nocie kaxicoou cepuu ucnvimanuti no 10.3 u 10.4.

b5.1.3.2.2 Hacmpoiiky u nposepky npasuibHocmu pabomol UcKkpooodpasyrowe2o mexanusma Il muna
0CYUecCmenAlom nocpeoCmeoM BKIIOUEHUs €20 8 KOHMPOIbHYIO INeKMPUUECKVIO Yenb HOCMOAHHO20
moka uepe3z Kadcovlie 4000 3amvikanull u pazmulKanui ucnvimyemou yenu. Hckpoobpasyrowuil
MEXaHU3M  CUUMAIOM  HACMPOEHHbLIM  NPAGUIbHO,  eClu  NPOUCXOOUMm  BOCHIAMEHEeHUe
npeocmasumenvHou  (coomeemcmsyrouel  AKMusU3UPOBAHHOU  UCHbIMAMENbHOU  83PbI60ONACHOU
cmect) 83pblBOONACHOI cmecu ¢ geposimHocmbio He menee (,05.

5.1.3.2.3 [lapamempovi KoHmponvbHOU yenu O UCKpoobpasywwezo mexanusma I muna
AHANO2UYHBL  NAPAMEmpPaM KOHMPOIbHOU Yenu O1s UCKpoobpaszyioueeo mexanusma 1 muna,
ykazannwvim 6 10.3.

b.1.3.3 Obnacms npumenenus uCKpooobpasyouie2o Mexanuma

b.1.3.3.1 Hcxpoobpasyrowuui mexanuzm Il muna npeouwasnauen 0ns UCHLIMAHUL  HA
UCKPOOE30NACHOCMb  UHOVKMUBHLIX U  eMKOCHHBIX DJIeKMpudeckux uyeneil, a makoce Opyaux
KOMOUHUPOBAHHBIX Yenell, eCiu OH BOCHpOU3gooum O HUX Hauboiee ONACHvle YCI08US
paspaooobpazosanus. Hckpoobpazyrowuti  mexanusm Il muna ucnorv3yiom 0as  UCHLIMAHUSA
anexmpuyeckux yenei npu mokax oonee 34, e0e ne modxcem 6vimb UCNONB308aH Mexanusm | muna.
Hapamempor ucnvimyemuix yeneu 00IXHCHbL UMEMb Ce0YIOuUe NPeOebHble 3HAYEHUSL:

a) ucnvimamenvuwiltl Mok - He bonee 10 A;

6) pabouee nanpsidicenue - e 6onee 1000 B;

8) UHOYKmMueHocms yenu - He 6onee 1 I'n;



2) wacmoma moxa - ne 6oaee 1,5 MI'y.

Ipumeuanus

1 Uckpoobpasyrowuii mexanuzm I muna ne umeem manvlx ckopocmeti pasgedenust KOHMAKmos u He MOdCem
ObIMb UCNONB308AH OISl UCHLIMAHULL HA UCKPOOE30NACHOCHb OMUYECKUX Yenell.

2 Ilpu nposedeHuu ucnvimanuil credyem NPUHUMAMb Mepbl, YmoObl MOK 6 UHOYKIMUBHBIX Yensax 80 epems
3AMKHYMO20 COCMOAHUA KOHMAKMO8 NPUHUMAT YCMAHOBUBWEECS 3HAYeHUe, d KOHOeHCamop 6 nepuoo
PA3OMKHYNO20 COCMOAHUSA KOHMAKMO8 NOIHOCHIbIO 3APANCANCA.

b.1.3.3.2 Ecnu uckpoobpasyrowuii mexanusm Il muna npumensiom 01 ucnolmanuil yeneu c
napamempamu, 6vixo0swyumMu 3a ykasawnvie ¢ b.1.3.3.1 npedenvl, HeoOXO0UMO KOHMPOIUPOBANDL
CoXpamenue e2o 4y8CmeUumeIbHOCmu U npu HeoOX0OUMOCMU NPUHUMAMb CheyUdibHble Mepbl O ee
B0CCMAHOBNIEHUS UMY YHema ee USMEHEHUS 8 Pe3yIbmamax UCnblMaHUiL.

Ipumeuanus

1 Ecau ucnoimamenvHuili mox npeesiuiaem 5A, Hazcpee KOHMAKmoe Mmoodcem cmantb OONOJIHUMENbHOU
npulmnoﬁ 60CNJIAMEHEHUA, oenas HedocmoeeprlMu pesyiiomanivl UCnLIMaHuil.

2 Emxocmuvie u MHameu@Hble yenu c OONLUWUMU NOCOAHHBIMU BpeMeHU MOJHCHO UCHbLIMblEANb Memooom
YMEHbUIeHUs Yacmonivl epaujeHust uc;cpoo6pa3yi0u;eeo Mmexanusma. B ciydae ucnoilb306aHus ucchoo6pa3yiomeeo
Mmexarnuzma I muna 0ns ucnblmanuii eMKoCmHbIX yenet OOIHCHO OblMb UCKIIOUEHO NOCIOSHHOE CONPUKOCHOBEHUE
HECKONbKUX NpOGoNoYek ¢ Ouckom nuavl. Hanpumep, oOonyckaemcs ycmanasiueamv onpedeiennoe uucio
npoeoJjioyex, umoowi npoucxoduﬂa NOJIHAA 3ap}101<a eMKocmu 6 unmepeanax MeDfC()y omoebHbIMU CEPUAMU UCKD.
Hpu OYEHKEe eMKOCMHbIX uenezi Kaoscooe CONPUKOCHOBEHUE NPOBOJIOKU C OUCKOM Nujibl pecucmpupyrom Kak 00HO
UCKpeHue. Hpu 2mom Heobxoo0uUMo ydyumsleanb, uUmo CHUJMCEHUe 4Yacmombsl epaujeHusl uc;cpoob'pnwy;omeeo
MexXaAHUIMA MOdHCen USMEHUNb €20 YYB8CmMEUne/lbHOCMb.

b.1.4 Hckpooopaszyrowuit mexanuzm I muna

b.1.4.1 Koncmpykyus

b.1.4.1.1 Hcxpoobpasyrowuui mexanusm Il muna (pucynox b.10) cocmoum u3 08yx nap poiuxos.
Ponuxu xascoou napvl npudsxcumaromes opye Kk opyey. Yacmoma epawjenus 6epxHell napvl pOIUKo8 6
yemvlpe paza MeHbluLe YaCMOmMbl 8PAULeHUs HUMCHel Napbl.

b5.1.4.1.2 Meonyro nyscenyio npogonoky ouamempom 0,26 mm ¢ bapabana u eepxueli napvl poIuKos
NOOAOmM HA HUNCHIOI NAPY POIUKOS Yepe3 CMEKIAHHYIO KOJNOOUKY, NpOMbIBAeMYI0 83Dbl80ONACHO
cmecwvio. IIposonoka nocie 6vixoda u3 KoADOUKU 3AX6AMbIGAENICA HUJICHEU NApoOll pPOIUKOS U,
6criedcmeaie pasHoCmu CKOpocmetl 8paujeHus 6EPXHUX U HUNCHUX POTUKOS, PEEMCsl 8 KOOoUKe.

b.1.4.1.3 Hccredyemyio yenv nooxkmiouaom K HUdCHell U 8epxHell nape poauxkos. 3amvikanue yenu
npoucxooum He KOIOOYKU 8 MOMEHM CONPUKOCHOBEHUSL C HUICHEU napoti poauxos. Pasmvikanue yenu
APoOUCXo0Uum 60 63pbIEUAMOU cMeCU 6 MOMEHm paspuléd nposonoku 6 koabouxe. Cropocmb
pasmbikanus koumaxkmog - om 0,2 0o 3,0 m/c. Yacmoma uckpenuti - om 1 do 30 paz 6 cexynoy. Ilpu
cropocmu pasmvikanuti kKonmaxkmoe 0,6 m/c epemsi 3aMKHymo2o cocmosiHust yenu okoio 10 mc, epems
PA3OMKHYMO20 cOCMOsIHUsA yenu - oxono 114 mc.

b5.1.4.1.4 Conpomuenenue 08yx nap poaukos u 3axcamoul mexncoy HUMU NPOBONIOKU neped ee
paspwiéom - ne 6onee 0,03 Om. Pacxoo eé3pvisoonachoii cmecu pezyaupyrom om 2 0o 5 cm®/c.

b5.1.4.2 Kanubpoexa uckpoobpasyouje2o mexanusma

5.1.4.2.1 YyscmeumenvHocmv UCKPOOOpA3youjeco MexaHusma HeoOXoo0umo npoeepams 00, 80
epems u nociie kasxcoou cepuu ucnvimanuti no 10.3 u 10.4.

b.1.4.2.2 Hacmpouxy u npogepxy npasuibHocmu pabomsl uckpooopaszyiowezo mexanusma 111 muna
0CYUecCmenaiom nocpeoCcmeom BKIIOUEHUsI €20 8 KOHMPONbHYIO JNIeKMPUYeCcKyio Yenb NOCMOSHHO20
moka uepes kadicovie 4000 3amvikanuti U pasmvlKanuti ucnvimyemou yenu. Mexanuzm cuumarom
HAcmMpoeHHbIM npasuvbHo, ecau npoucxooum 8ocHIaMeHeH e npeocmasumenbHol
(coomeemcmayroweli aKkmusuUUPOBAHHON UCNLIMAMENLHOU 83DPbIBOONACHOU CMeCU) B83PbIBOONACHOU
cmecu ¢ eeposimuocmuio He menee (,05.

5.1.4.2.3 Hapamempsr KoHmponvHoU yenu Oas UCKpoobpasywowezo mexanuzma III muna
AHANO2UYHBL  NAPAMEmMPAM KOHMPOIbHOU Yenu Oas UCKpoobpasyrwwezo mexanusma 1 muna u
npueedensl ¢ 10.3.

b.1.4.3 Obracme npumenenus uckpooopasyroujezo Mmexanusma

b.1.4.3.1 Hckpoobpasyrowuii  mexanusm Il muna npednasnauen Onid UCHLIMAHUL HA
UCKPODE30NACHOCb UHOYKMUBHBIX IEKMPUUECKUX yenell, a maxaice Opyeux KOMOUHUPOBAHHBIX yenell,
eciu  OH  6ochnpouszsoOum 01 HUX Haubolee  ONACHble  YCI08USL  paA3PA000OPA30BAHUAL.
Hckpoobpasyrowuti mexanusm Il muna ucnonwvsyrom Onsg UCHBIMAHUA 2NEKMPUYECKUX yenell npu
moxax 6onee 10 A, e0e ne mozym Ovlmb UCNOIBL306AHBL UCKPOOOPazyiowue mexanusmol I u I munos.
Iapamempul ucnvimyemuix yenei OOIHCHbI UMeMb Cledyioujie npeoeibHble 3HAYeHUA!

a) KOMMYmupyemvlti MoK UCHLIMYEMOU INeKMPUYECKOU Yenu He O00JICeH NPesbiulamb 3HAYEHUI,
npu KOMOpwiX UHOYKMUBHOCHMb UCKPOOOPA3YIouie20 MeXaHusma u NpucoeOuHUmenbHulX nposooos



HawuHaem oKazvléamov GIUAHUE HA PE3YTbMAMbl UCIbIMAHULL

0)pabouee nanpsaxicenue - He bonee 1000 B,

8) uHOyKmuenocms - He bonee 1 I'n;

2) uacmoma moka - He 6onee 1,5 MIy.

Ipumeuanusa

1 Uckpoobpazyrowuii mexarnusm 11l muna ne umeem manvix ckopocmeti pazeedeHuss KOHMAKmos u He MOJCen
ObIMb UCNONB3068AH OJI51 UCHLIMAHULL HA UCKPOOE30NACHOCMb OMUYECKUX Yenell.

2 [lpu nposedenuu ucnvlmanuii ciedyem APUHUMAMb Mepbl, YMobbl MOK 6 UHOYKMUBHBIX YeNsix 80 8peMs
3AMKHYMO20 COCMOANUSA KOHMAKIMO8 NPUHUMAT YCMAHOBUBUIeeCs 3HAUEHUe.

5.1.4.3.2 Ecau uckpoobpasyrowuii mexanusm Il muna npumensiom 01a ucnelmauuti yeneti c
napamempamu, uIXo00AwuUMuU 3a yKkazauHvle 8 b.1.4.3.1 npedenvi, HeobOX00UMO KOHMPOAUPOBAMb
COXpaHeHue e2o 4y6CmMEUmeIbHOCMU U Npu HeoOX0OUMOCMU NPUHUMAMb CheyUabHble Mepbl Ol ee
60CCMAHOBNICHUS UNU Yiema ee USMEHEHUs 8 Pe3YIbIMamax UCHulManui.

Ipumeuanue - Ilpu Gorbwux mokax 6 UCHLINYeMOU Yenu Hazpes KOHMAKMOS MOJCEm CMamo
OONOIHUMENbHOU NPUYUHOT B0CHIAMEHEHUS, 0elasi HeOOCMOBEPHLIMU PE3YIIbIMANbL UCHbIMAHULL.
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Pucynok b.1. Kunematnueckas cxema HckpooOpa3yonero Mexannsma | tuma
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Pucynok b.2. KagmueBsiif KOHTaKTHBINA AUCK
]
é 1 )
|
X80 R e
o ' = 52 zil|ll 2
\ ‘ J /] 3.1 1.
HEE X ! 1,5 | 6|
5,

Pucynok b.3. Jlep:xatenb npoBojoYeK
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1 - wzoswmpytomas IacTuHa; 2 - MOABOJ TOKA; 3 - M30JUPOBAHHBIM 00NT; 4 - W30JUPOBAHHBIN
MNOJIIMITHUK, 5 - BBIXOJHOE OTBEpPCTHE Uil ra3a; 6 - IOKOJIb OCHOBaHUs, 7 - BoJb(pamoBas
MPOBOJIOYKA; 8 - mepkaTenb MpoBoiouek; 9 - 3axkumHoOl BUHT; 10 - HaXuMHAs m1actuHa; 11 - 3axuM;
12 - xamepa; 13 - xaaMueBBI KOHTAKTHBIA IUCK; 14 - pesmHOBOe ymuoTHeHme; 15 - BXomHOE
otBepcTue i rasa; 16 - mecrepus 50:12; 17 - uzomupoBanHas mydTa; 18 - mpuBogHO# ABUTaTEIH C
PEIYKTOPOM

Pucynox b.4. Cxema B3pbIBHOI KaMepBl ISl HCIIBITAHUN HAa HCKPOOE30IacHOCTh
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1 - MeTaJuIMYecKuii OpIIeHb; 2 - pe3nHoBas nuadparma; 3 - NPY>KUHHBIA KOHTAKT
Pucynok B.5. IIpumep naTumka 1aBiaeHUs B3pblBa
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S - BeIKITIOUATENb; F - npenoxpanurens; 7, - Tpanchopmatop; D - 1noaHbIN BRIIPSIMATEIBHBINA
MocT; R - pesucrop; M- npuBoHOW ABUTATENDb; 1 - CUTHANIBHAS JIamIIa; 2 - TaTYHK JaBJICHUS;
3 - ynepKuBaloIi KOHTAKT; 4 - pene; 5 - kHomka cOpoca
Pucynox b.6. Dnextpuueckas cxema aBTOMaTHYECKOH OCTAHOBKH PaOOThI B3PHIBHOI KaMephl C
MOMOIIBIO TaTYNKA JAaBIICHUS




1 - noxBox nuTanus; 2 - MeAHBINH OpycoK; 3 - Bob(paMoBasi MPOBOJIOYKA; 4 - H30JIMpYOLIas
IUIaCTHHA
Pucynox B.7. YcrpoiicTBO 111 HOATOTOBKHU BOJIL(PAMOBBIX MPOBOJIOYEK METOIOM OTUIABIICHHS

HpI/IMC‘IaHI/IC - OmutaBicHHBIC IIapUKU CHATH HHUITYUKaMU.
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T, - Tpanc)opMaTop ¢ MIOMALIO MONEPEYHOTO ceueHus cepaeunuka 19 cm?; 1 - Bonsdpamosas
MIPOBOJIOYKA; 2 - MEHbIE OpyCKH
Pucynox b.8. [IpunnunuansHas sJeKTpHYecKas CXeMa yCTpOiCTBa HOATOTOBKU BONB(PaMOBBIX
IIPOBOJIOYEK METOIOM OIIABIICHUS



60

75

1 - MOBMKHBIN KOHTAKT; 2 - HEMOBM)KHBIN KOHTAKT; 3 - TUCK MOJABHKHOI'O KOHTAKTa;
4 - mIacTUHA HEMOBHYKHOTO KOHTAKTa; 5 - KPEIe)KHBIN O0JIT MOJABUKHOIO KOHTAKTa; 6 -
BpAIIAIOIIUIACS BaJ MOJABIKHOTO KOHTAKTa; / - KpeTexHasi CTOHKa HEeMOJBUKHOTO KOHTAKTa
Pucynok B.9. Kunemamuueckas cxema uckpoobpasyiouje2o mexanusma Il muna
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1 - 6apabaH c IPOBOJIOKOH; 2 - MOJAIOIINE POJUKH; 3 - JaTYHNK B3PHIBA; 4 - B3pBIBHAS KaMepa;
5 - mpuHUMarone POINKY; 6 - MPUEMHHUK /IS UCTIONIb30BAaHHBIX ITPOBOJIOYEK
Pucynok B.10. Kunemamuueckas cxema uckpoobpasyoujeeo mexanuzma Il muna



I[MPUJIOXKEHUE B
(ctipaBogHOE)

le/lMepBI MOHTAaAKa 3JICMCHTOB 3JI€KTp0060pyJIOBaHI/Iﬂ.
I/I3Mepelme nyTeii YTE4KH, 3a30p0OB " paCCTOﬂHI/Iﬁ pa3aejienust uepe3 3aJIMBOYHBII KOMIIayH/1
U TBEPAYIO U30JA1INI0

B.1 Biok HCKPO3AaIUTHI HA THOAaX C MIPOBOJOYHBIMHA BBIBOAAMHA
R

O LI O e

1’4 v

He ponyckaeTca

@ - YNEKTPUYECKasl CXeMa; 6 - HAaBeCHOW MOHTAX; 6 - IEYaTHbIA MOHTaX; Y - LIYHTHUPYIOLINIT THO;
R - TOKOOTpaHMYHTEIBHBIH PE3UCTOP; € - K HCKPOOE30MacHO! eny (LIyHTHPYIOEMY 3JIEMEHTY);
1 - maHens; 2 - mpoBOI; 3 - MEYATHBI MPOBOJTHUK
Pucynok B.1. [Ipumep svinonnenus 610Kka ucKkpo3aujumol Ha OUOOAx ¢ NPOBOLOUHBIMU 8bIB00AMU



B.2 B0k HCKPO3aUIUTHI HA THPHCTOPAX

Q Qe

+

@ - YNIEKTPUYECKas CXeMa; 6 - HABECHOH MOHTAaX; 6 - IIeYaTHBIH MOHTaX; V - IIyHTUPYIOINH
THPHUCTOP; R - TOKOOTpaHUYUTEIBHBINA PE3UCTOP, € - K UCKPOOE30IIacCHO! LeNnH (IyHTUPYIOIIEMY
aneMeHTy); 1 - manens; 2 - mpoBox; 3 - IENECTOK; 4 - e9aTHBIH MPOBOTHUK

Pucynok B.2. [Ipumep svinoamenuss 610Ka UCKpO3AuWUmMsl Ha Mupucmopax



B.3 MoHTaX N30JIUMOHHO TPYOKH
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1 - MecTO IpHCOEMHEHNMS TIPOBOJA; 2 - H30JISIINS IPOBOJA; 3 - H30JIIMOHHAs TpyOKa; 4 - MecTa
3aII0JTHCHHS M30JIAIIHOHHBIM KJIEeM; 5 - OCHOBaHHE IITETICEIFHOTO pa3beMa
Pucynox B.3. [Ipumep nocadku Ha Knetl u301ayuOHHOU MpyoOKu

B.4 H3mepeHue nyreil yredkH, 3a30pOB U PACCTOSHUI pa3jesieHUs] 4Yepe3 3aJIUBOYHBII
KOMIAYH/I H TBepPAYI0 H30JISIIUI0

B.4.1 3a30psI 1 paccTosiHUS pa3eNeHus Yepe3 KOMIIAyH T U TBEPYIO U30JISIUI0

B.4.1.1 HampspkeHue A7 IPOBEICHUS OLEHKHU TOJDKHO OBITH OIIpE/IeNIeHO B COOTBETCTBUH C 6.4.2.

B.4.1.2 3a30op paccMarpuBalOT Kak caMoOe€ KOPOTKOE PpAcCTOSHHE IO BO3AYXYy MEXIy IBYMS
NPOBOSIIMMH YacTsAMU. Ecium Mexay NpOBOISIIMMHU 4YacTIMH HMMEETCS HM30JIMpYIoIas JeTalb,
HarpuMep Meperopoika, pacCTOsSHUE U3MEPSIOT BAOJIb ITYHKTHPHBIX JIMHUH, KaK MOKa3aHO Ha PHUCYHKE
B.4.

B.4.1.3 Ecnu paccTosiHne MEXAY TOKONPOBOISIIMMH YacTSIMH HaOMpaeTcsi YacTHYHO 3a30pOM U
YaCTHYHO pa3/eJINTEIbHBIM  pAacCTOSHUEM dYepe3 KOMMAayHA U (WiIM) TBEpAYIO H3O0JIILHIO,
SKBUBAJICHTHBIH 33a30p WJIM PACCTOSHUE pa3/ielICHHs Yepe3 KOMITayHI MOXHO PacCUNTATh, KaK OITHUCAHO
HIDKE, a TTOJy4eHHYIO BEJIMYMHY 3aTEM CPABHUTH C BEJIMYMHON B COOTBETCTBYIOIIEM ITyHKTE TaOJIMIIBI
4.

HomnycTtum, uro Ha pucynke B.5 A - 310 3a30p, B - 3TO paccTOsiHUE pa3AesieHUs Yepe3 3aIUMBOYHbIN
kommayHJ, a C - pacCTOSIHUE pa3ZieJIeHuUsI Yepe3 TBEPAYIO U30IIILHUIO.

1 2 3
Gt E

1 - npoBoxHuUK; 2 - 3a30p; 3 - Ieperopoka
Pucynok B.4. 3mepenue 3a3opa



MNpoeogHuK

Pucynok B.5. 3MepeHue CloKHBIX pacCTOSHUN

Eciu A meHble, yeM NpHUBEJCHHOE 3HAa4YeHWE B Tabnuue 4, [l ONpelelieHHs] SKBUBAJICHTHOTO
paccTosiHUSl pa3feieHHs MOXKHO HCIOJb30BaTh OJHY M3 MPHUBEACHHBIX HIDKE Tabuui ¢
K03 dULKEHTaMH, Ha KOTOpPbIE YMHOXKAIOT W3MEpPEHHBbIC BENUUYWHBL [Ipu pacueraXx He YYUTHIBAIOT
3a30pbI WM pa3[eNeHus] MeHbIIe 1/3 cOOTBETCTBYIOMNX 3HAUCHUH 10 Taduuie 4.

Pe3synbraTel pac4eToB MO ONPEAEICHUIO KaXKI0T0 3KBUBAJICHTHOIO PACCTOSHUS Pa3JeleHHs HyKHO
CJIOKHUTH M CPAaBHUTH C COOTBETCTBYIOIIMM 3HAUYCHNUEM U3 TAOIHIIBI 4.

YroObl HCIIONIB30BaTh IYHKT 2 (3MEKTPHUYECKUH 3a30p) M3 TaOMUIBl 4, HEOOXOJMMO YMHOXKHUTH
M3MEpEHHBIC 3HAUEHHS Ha CIICAYIONIHE KOAP(PUIIMCHTHI U Pe3yIbTaThl CIIOXKUTb:

3HaYeHHE HAPSDKCHUS u<l0B 10B<U<30B U=>308B
[Iytu yreukw, A 1 1 1
MM B 3 3 3
C 3 4 6

YroObl HCHONB30BAaTh CTPOKY 3 (paccTOSHME pa3/ieNeHHs dYepe3 3aJIMBOYHBIA KOMMIAyHI) W3
Tabmuipl 4, HEOOXOIUMO YMHOXKHTH H3MEPEHHBIC 3HAUCHMS Ha ciemylomue KodpduuueHTs n

PE3YNBTAThI CIOXKUTh:

PasHOCTP HanpskeHUs u<I0B 10B<U<30B U=>308B
[Iytu yreukw, A 0,33 0,33 0,33
MM B 1 1 1
C 1,00 1,33 2,00

YroObI NCTIONIB30BATH CTPOKY 4 (pacCTOsHUE pa3/iesIeHHs] Yepe3 TBEPIYIO M30JIALHUI0) U3 TAOIHII
4, HeoOXOIMMO YMHOKHUTh M3MEPEHHBIE 3HAUEHUS Ha cleAykomue Ko3()(UIMEHTH U pe3ysIbTaThl

CJIOYKHTB!
Pa3HOCTP HanpskeHUs u<Il0B 10B<U<30B U=>30B
[Tytn yreukwu, A 0,33 0,33 0,33
MM B 1,00 0,75 0,55
C 1 1 1
B.S IlyTu yreuku

B.5.1 Hampspkerne a1 MpoBEeHUS OLIEHKH TOJDKHO OBITH OIMPEZeNICHO B COOTBETCTBHH C 6.4.2.
B.5.2 JlnuHa mMyTH yTEYKH JOJDKHA OBITh M3MEpEeHa BJIOJIb MOBEPXHOCTH M30JISIHHU, KaK MOKa3aHO

Ha pucyHKe B.6.

B.5.3 Ecim Ha MOBEpXHOCTHM W30JSIIMM HMEIOTCS BBIEMKH WM Oaphephl (TIEPEropoJIKN),

MOKa3aHHbIE Ha pucyHKe B.6, To:

a) JUIMHY ITyTH YTEYKH W3MEPSIOT BOKPYT JIF000H BEIEMKH Ha TOBEPXHOCTH, €CJIU IIUPUHA BHIEMKH

HE MEHee 3 MM;

6) €CJIM HU30JAIHUOHHAas IMeperopoJika Hin 6apLep YCTAHOBJICHbBI, HO HE BKJICCHLI, [JIMHY NYTH




yTEUKN M3MEPSIOT THO0O0 Haj, AMO0 MOJ MEPEropoaKOH, B 3aBUCHMOCTH OT TOTO, Kakas BEJIMYHHA
MCHBIIIE,

B) €CJIM NIEPETOPOAKA, OMMCAHHAs B MOJITYHKTE 0), BKJICCHA, JUIMHY ITyTH YTCUKH BCETJa H3MEPSIOT
HaJl IeperopoIKOil.
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1 - nopnoxka; 2 - 6oposnka; 3 - 6apeep; 4 — ke

Pucynox B.6. I3MepeHue NIMHBI TyTH YTEUKU

1 2 2 3

WA, B

Gy 722

1 - nak; 2 - npOBOJHHKK; 3 — TOJIOKKA

Pucynok B.7. I3MepeHue Cl0KHBIX pacCTOSHUN

B.5.4 Ecnu ans cokpaiieHus JUIMHBI IIYTH YTEYKH HCIOJIB3YIOT JIaK, M JIAKOM IOKPBITA TOJNBKO
YacTh IyTH yTCUKH, KaK IOKa3aHO Ha pHUCYHKEe B.7, oOIIyro SKBHBaJCHTHYIO UIMHY IIyTH yTCUKH
CPaBHMBAIOT C IMyHKTOM 5 WM 6 TaOIHIBI 4 C HCIONB30BAaHMEM CIEAYIOIIETO pacyeTa: sl CPaBHECHHS
C IIyHKTOM 5 cienyer yMHOXUTh B Ha 1, a A - Ha 3, 115 CpaBHEHUS C MyHKTOM 6 CJIEyeT YMHOXUTh B
Ha 0,33 u 4 Ha 1. Pe3ynbTathl CIOXKUTE.

HpI/IMC‘IaHI/IC - Jlax MOXeT IOKPbIBATh WM HE MOKPBIBATH ITPOBOIHUK.

[MPUJIOXEHUE T
(cripaBoYHOE)

I'epmernzanus

IIpumeuanne - Pucynku I'.]1 moka3pIBaloT HEKOTOPHIE BapHAHTHI MPUMEHEHHS TePMETH3AlNH KOMIAyHIOM.
Pucynok I'.2 mokasbiBaeT fApyrue ciydan IPIMEHEHHS TePMETHKA, KOT/1a He UCIONB3YIOT 000TI0UKYy.

I'.1 Cuenyienue
IIpumeuanne - Bce BpIcTymaromue U3 Clos T€PMETHKA YaCTH DIIEKTPUUECKON IETTH JOJDKHBI OBITh 3aKPBITHI
KOMHayH,HOM. KOMHayHH JOJDKCH UMETH CLECIIJICHHUE C 3TUMU HOBerHOCTHMI/I pa3)lena.

I'.1.1 UckimoueHne TpeGOBaHUN K ITyTSIM YTEUKHU JJIS DJIEMEHTOB, 3aJIUTHIX KOMIIAYH/IOM, OCHOBaHO
Ha OTCYTCTBHHM BO3MOXXHOCTH 3arps3HeHua. Bemmumna CHT  (cpaBHHUTENBHOTO  HHIEKCA
TPEKMHIOCTOHKOCTH) B CYIIHOCTH SABJISICTCS OLCHKON CTEMEeHHU 3arpsi3HEHUs, HE00X0AUMOTo JUIS TOTO,
4TOOBI BBI3BATH MPOOOIl pasfeneHus MeXIy TOKOIPOBOIAMMMHU aAeTamsiMu. Ha ocHoBaHMM 3TOTO
MOJKHO ClIeJIaTh CICAYIOUIUE JOIIYICHUS:

- €CJIM BCE AJIEKTPUUECKHE YacTH M IO/AJI0XKKA IOJIHOCTHIO 3aKPBITHI 000JI0OYKAaMH M HU OJTHA YacTh
HE BBIXOJUT 32 IMpEJesibl 3aJIMBKHA KOMIIAyHIOM, TOTJa HET PHCKa 3arpsA3HEHUs] U II03TOMY MPo0Ooif oT
3arpsi3HEHUs] HEBO3MOXKEH;

- ecyi Jro0as yacTh LeNH, HAapUMEep OTOJEHHBIH WIIM M30JIMPOBAHHBIM IPOBOJHUK, JJIEMEHT WIH
MOJUI05KKA MEYaTHOH MIIaThl, BEIXOJAT 3a MPE/eIibl KOMIAayH/1a UM OH HE IUIOTHO MPHJIEraeT K IpaHulle
pa3zmena, TO TaM MOXeT 00pa30BaThCs 3arpsA3HEHIE U BOSHUKHYTH MPOOOIA.

I'.2 Temneparypa

I'.2.1 TemnepaTypa 3aIMBOYHOTO KOMIIayH/Ia TOJKHA COOTBETCTBOBATH 6.4.4.



IIpumeuanus

1 Bce xommayHIBI HMEIOT MAaKCHMAaJIbHYIO TEMIIEPATypy IPH HMPEBHINIEHHH KOTOPOH OHH MOTYT TepSATh WU
M3MEHATh CBOM CBOMCTBA. Takue M3MEHEHHS MOTYT BBI3BaTh 00pa30BaHWE TPEUIMH WM HApYIIEHUE CTPYKTYPHI
KOMIIayHJa U TIOBJIEYb 3a COO0H JOCTYI B3pBIBOOINIACHOH CMeCH K 0oJiee HarpeThIM, YeM HapyXKHasl, TOBEPXHOCTIIM
KOMIayHa.

2 I'epMeTH3UpOBAaHHBIE KOMIIOHEHTH MOTYT OBITH 00JIee TOPSYMMH WK 0ojiee XOJOJHBIMHU, YeM OHH OBUIH ObI
Ha OTKPBITOM BO3JyXe, B 3aBUCHMOCTHU OT TEILIOMPOBOJHOCTH KOMIAyH/a.

a) be3 0060s10uKkn

\
1N
\\\\\\\IOO

0) ITosiHas o06o010UKa

B) OTKpBITasA 000/104Ka

r) O60/104Ka ¢ KPBIIKOMH

1 - cBOOO/IHAsI TOBEPXHOCTH; 2 - TEPMETU3AIIMS; TI0JIOBUHA 3HAUSHHS U3 ITyHKTA 3 Tabnuipl 4 npu
MUHHAMAaJIbHOM 3HaueHUU | MM; 3 - KOMIIOHEHT, TePMETH3UPYIOLIHIA MaTepral He JOJDKSH IPOHHUKATH;
4 - TepMeTH3UPYIOIINIT MaTeprall, TONIINHA HE 3aJaHa; 5 - MeTAIIIYECKas UM W30JIAIIHOHHAS
000I104Ka; JUIs METAJUINYECKON 000JI0YKH TONIIMHY HE YKa3bIBaIOT, (cM. 6.4), Ul H30JIALMOHHON
000JI0YKH TOJIIIMHA U30JISAMH JOJDKHA COOTBETCTBOBAThH 3HAYEHHIO ITYHKTA 4 TaOIuIb! 4

Pucynox I'.1. IIpuMeps! repMETH3UPOBAHHBIX Y3JI0B, COOTBETCTBYOMMX 6.4.4 1 6.7

a) MexaHu4eckas 3aluTa
MuHuManbpHast TOJIUHA 10 CBOOOTHOM MTOBEPXHOCTH - 1 MM
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0) Tepmuyeckas 3alIUTa
TonmuHy OnpenensioT Mo TeMIepaType BHEITHEH TOBEPXHOCTH
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B) Pa3nesienue neneii
IIpumensroT TpeGOBaHUS, COOTBETCTBYIONIUE MYHKTY 3 Tabmuiel 4. MUHUMaNbHas TOJIIUHA J0
CcBOOOJTHOM TIOBEPXHOCTH - 1 MM.
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r) 3alMTa nNpeAoXpaHuTeseil B HCKpPo0e30nacHoil uenu
MunnMabpHas TONIIIHA 0 CBOOOIHOM MTOBEPXHOCTH - | MM

n) UcknoyeHne NpOHUKHOBEHHS B3PBIBOONACHOM cCMecH
MuHuManbHas TOJIIUHA IO CBOOOTHOM MOBEPXHOCTH - 1 MM

Pucynok I'.2. TIpumenenue repmeTu3aryu 6€3 000JI0UKH



KiroueBsle cioBa: 31eKTpooOOpyIOBaHHE B3PHIBO3AIMIICHHOE, HCKPOOE30IacHas SIEeKTpHIecKast
nenb, HMCKPOOE30IacCHOe 3IEKTPOOOOPYNOBaHME, CBA3AaHHOE JIIEKTPOOOOPYNOBaHUE, IPOCTOE
3NEeKTPOo0OOPYAOBaHUE, SIEKTPUUESCKUIT 3a30p, MYTh YTEUKHU IO TOBEPXHOCTH 3JIEKTPOH30JISIHOHHOTO
Marepuasa, HICKpooOpasyromuii MexaHi3M, HCKPOOe30MacHbIH TOK, KO3 (HUIMEHT HCKPOOE30IacHOCTH

COJEPKAHUE

1. ObnacTs MpUMEHEHUS

2 HopmaTuBHBIE CCBUIKH

3 OmnpeneneHus

4 T'pymnIiel ¥ TEMIIEpaTypHBIE KJIACCH HCKPOOE30IIaCHOTO M CBA3aHHOTO AIIEKTPOOOOPYAOBAHHS

5 YpoBeHb UCKPOOE30TAaCHBIX SJIEKTPHUECKUX IIeTIeH

6 TpebGoBaHU K 3IEKTPOOOOPYIOBAHUIO

7 TpeOoBaHUs K 3JIEMEHTaM, OT KOTOPBIX 3aBUCHT HCKPOOE30MacHOCTh

8 HenoBpexaeMble 3JIEMEHTEHI, OJIOKH 3JIEMEHTOB M COETUHEHHS

9 bapbepbl 6€301MacCHOCTH Ha JI0/1aX

10 IIpoBepku 1 UCTIBITAHUS

11 KoHTpoJibHBIE TPOBEPKH, BHIMOIHAEMBIE H3TOTOBUTEIIEM

12 MapkupoBka

13 okymeHTaus

[pmnoxerne A OreHKa HCKPOOE30TMACHOCTH IEKTPHICCKIX IeTeit

[Ipunoxernne  A.l  JlomonHWTENbHBIE  CBEJEHHS 1O  KOHCTPYMPOBAHMIO M OLEHKE
HCKPOOE30IIaCHOCTH 3IEKTPOOOOPYJOBaHUS

[Ipunoxenne b VckpooOpasyromue MeXaHW3MBl JUIA HCHBITAHUS SJEKTPHUYCCKUX IIeNel Ha
HCKPOOE30IacHOCTh

[Mpunoxenue B TIpumepsl MOHTaxa 3JIEMEHTOB 3JEKTPo0OOpyIoBaHus. M3Mepenue myTei yTeuky,
3a30pPOB U PAaCCTOSIHUH pa3zesieHHs Yyepe3 3aIMBOYHBIH KOMIIAyH] U TBEPIYIO U3OJIAIHIO

ITpunoxxenue I' I'epmeTnsanus



