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rOCYOAPCTBEHHbI CTAHOAPT POCCUNCKOMN ®EQEPALIN

SJIEKTPOOBOPYAOBAHME B3PbiIBO3ALUNUIEHHOE

Yactb 11
Uckpob6e3onacHasa aneKkTpuyeckas uenb i
Electrical apparatus for explosive atmospheres.

Part 11. Intrinsic safety i

JHata BBegeHus 2001-01-01
Mpeaucnosue

1 PABPABOTAH HekoMMepueckol aBTOHOMHOM Hay4YHO-UCCnenoBaTeNbCKon opraHmsaumen «LeHTp no
cepTudrKaLnm B3pbIBO3ALUNLLEHHOIO U pyAHUYHOro anekTpoobopyaosanusa UFO» (HAHUO «LC B3 UTa»)

BHECEH TexHun4yecknm KoMUTETOM No ctaHgaptmsauum TK 403 «B3pbiBo3alinieHHoe n pyaHuy4Hoe
anexkTpoobopyaosaHue»

2 MPUHSAT W BBEOEH B AEWCTBME MocTaHoBneHWeM MocctaHaapTa Poccumn oT 9 gekabps 1999 r. Ne 500-cT

3 Hacrosiwmnii ctaHaapT npeacTaBnsaeT coboi ayTEHTUUHbIA TEKCT MEXAYHapoAHOro ctaHgapTa M3K 60079-
11-99 «2dnekTpoobopynoBaHme B3pbiBO3alnLLeHHoe. YacTb 11. MckpobesonacHas anekTpuyeckas uenb i» C
[OMNOSTHUTENbHBLIMM TPebOBaHMAMU, OTPaXatoLWNMN NOTPEOGHOCTN SKOHOMUKN CTpaHbI

4 BBEOEH BMNEPBbIE
BeeneHune

HacTtosawmii cTaHaapT BXOAWT B KOMMIEKC rOCyAapCTBEHHbIX CTAaHAAPTOB Ha B3PbIiBO3aLLMLEHHOE
anekTpoobopynoBaHue, paspabaTbiBaeMblXx TEXHUYECKUM KOMUTETOM MO cTaHaapTusauum TK 403
«B3pbiBO3aLLmLLEHHOE U pyAHUYHOE 3N1eKTpoobopyaoBaHME» Ha OCHOBE NMPUMEHEHUS MeXAYyHapOAHbIX
cTaHgapToB M3K Ha B3pbiBO3alMLLEHHOE 3n1eKTpoobopyaoBaHMe.

B cTaHaapT, AONONHUTENbHO K TpeboBaHMAM MexayHapoaHoro ctaHgapta MOK 60079-11-99, BktoyeHbl
NMOMOXEHNS, KOHKPETU3UPYOLWME UK AONONHSAKWME oTAeNbHble MyHKTbl MOK 60079-11-99 ¢ yueToM
C/TOXKMBLLUENCS POCCUIACKON NPaKTUKN, HOPM M TpeboBaHUI roCyAapCTBEHHbIX CTAaHAAPTOB. [lONONHUTENbHbIE
TpeboBaHus, oTpaxatwme NoTpedbHOCTU SKOHOMUKUN CTPaHbl, BblAeNEHbl B TEKCTE KYPCUBOM.

B uensx yaobcrBa obpalleHmss K KOHKPETHbIM TEXHUYECKMM TpeboBaHUAM B HAaCTOSLWEM CTaHAapTe
COXpaHeHa HyMepauus pasaenos, nogpasfenos, NyHKTOB U T.M., AaHHAasA B cTaHaapte M3K 60079-11-99.

OCHOBHbIe OT/INYMS HACTOSLWero ctaHgapTa ot ctaHgapta M3K 60079-11-99 cocToAaT B ClieayoweM.

1) CoxpaHeH MCMoJib3YyHLWKNNCS B POCCUIACKONM NMpaKTUKe BEPOSITHOCTHbLIV MOAXO0A K OLEHKe
MCKpO6€e30MacHOCTM 31IEKTPUYECKON Lienu, KOTOPLI, MO HalleMy MHEHMIO, NO3BOMSET obecrneymBaTh 6onee
06BEKTUBHYIO OLIEHKY B3PbIBO3ALLMLLIEHHOCTUN 3IEKTPUYECKOro 060pyA0BaAHNS.
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2) CoxpaHeHa BO3MOXHOCTb MCMOb30BaHUS yrnpaBaseMblX NOJyNpoOBOAHMKOBbLIX 3/1IEMEHTOB B KayecTse
orpaHuuuTenel Toka Ans ocob6oB3pbiBO6€30MNacHOro YpoBHS B3pblBO3alMTbl 351ekTpoobopyaoBaHus. Takoe
pelleHne MpUHSATO Ha OCHOBaAHUM MMEILLErOCS OMbiTa OLEHKN MCKPO6E30MacHOCTM 3NEKTPUUECKUX LIENEN C
YCTPOMCTBaMM TaKoro Tuna, onbiTa KOHCTPYMPOBaHUS U NPaKTUUYECKOro MCMOJib30BaHUS
3N1eKkTpoobopyaoBaHUS C yKa3zaHHbIMW CpeACTBaMM B3pblBO3aLLMThI. [py 3TOM BBEAEHbI AOMOSIHUTENbHbIE
TpeboBaHMs, NOBbIWAOLWME HAAEXHOCTb 0becrneyeHns ero NCKpobe3onacHoOCTH.

3) CoxpaHeH koaddunumneHT nckpobesonacHoctn 1,5 aAns nckpobesonacHbIX INEKTPUYECKNX LIENEN YPOBHS ia
BHE 3aBMCUMOCTM OT YMC/Ia YUMTbIBAEMbIX MNOBPEXAEHNN.

4) CoxpaHeHbl MCKpobe3onacHble Lieny YPOBHS iC, MOCKO/IbKY OHM UMEIT AOCTaTOUYHO WHNPOKY 061acTb
NPYMEHEHNS.

1 O6nacTtb NpuMeHeHusa

1.1 HacTosilwmii cTaHAApPT PacnpoCTpaHSeTCs Ha B3PbIBO3aLMLLEHHOE 3/1eKTPO060pYyA0BaHNE
(anekTpoTexHuyeckue yctpoictea) rpynn I v II ¢ B3pbiBO3awWwmUTON BUaa «nMckpobesonacHas anekTpuyeckas
uenb», Ha 31eKTPoobopyLoBaHNE C B3PbIBO3aLLUTON APYrMX BUAOB, MMetoLlee nckpobesonacHble u
CBSI3@HHbIE C HUMW UCKPOOMACHbIE SMIEKTPUYECKME LEMM, @ TaKXKe Ha d/IEKTPUUYECKUNE Lienn
HEB3PbIBO3aLLMLLIEHHOIO 3/IEKTPO060PYA0BAHNS, KOTOPbIE SMIEKTPUUECKN CBA3aHbI C MCKPO6e30nacHbIMM
LensiMM B3PpblBO3aLLMLLEHHOIO 371€KTPOO60PYAOBaHMS M MOMYT OKasaTb BAMSIHME HA UX MCKPO6e30MnacHOCTb.

CTaHpapT ycTaHaBNMBaeT TpeboBaHUS K KOHCTPYKUMU, METOAAM UCMbITAHUA U MapKUPOBKE
NcKkpobesonacHoro 31eKTpoobopyAoBaHUS, MCKPOBE30NacHbIX Lienes CBsSI3aHHOro 3/1eKTPoo6opyA0BaHUS, a
TaKXKe 3/1eKTpoobopyAoBaHUsA, NpeaHa3HaYeHHOro ANs NOAKIIOYEHUS K MCKPO6€30MacHbIM LensM.

1.2 Crangapt gononHset Tpe6oBanma TOCT P 51330.0 k B3pbIBO3aLLMLLIEHHOMY 3/1eKTPo060opyaoBaHUIO C
B3pbIBO3aLLNTON BMAA «Mckpobe3onacHas 3neKTpuyeckas Lenb».

Ecnn anekTpuyeckun cBsi3aHHOe 371eKTpoobopyAoBaHNE MMeEET B3PbIBO3ALUUTY OAHOMO U3 BUAOB,
nepeuncnenHoix B FOCT P 51330.0, TO OHO AO/MKHO YAOBETBOPSATbL TpeboBaHUAM CTaHAapTa Ha
B3pbIBO3aLUMTY KOHKpeTHOro smaa n tpebosaHuam FOCT P 51330.0 o4gHOBpEMEHHO.

TpeboaHusa MOCT P 51330.0 kK nckpobesonacHOMYy M CBS3aHHOMY 3/1eKTPoobopyaoBaHUIO creayeT
NPUMEHSTb B COOTBETCTBUU C NPUBEAEHHONM HUXe Tabnuuein 1 y4eToM Toro, YTo ANs CBA3aHHOM0
snekTpoobopynoBaHus, NnpegHasHa4YeHHoOro AJ1s UCNoSIb30BaHUS BO B3PbIBOONACHOW 30HE, NPpUMEHEHWEe nnu
He NMpUMeHeHWe rnepeyncneHHbIX B Tabnuue NyHKTOB yCTaHaBIMBaeTCs ucxoas u3 TpeboBaHunin k
B3pbIBO3alLMTE UCMOJIb3YEMOro BUAa.

Pazgensbl n nyHkTbl FTOCT P 51330.0 MpuMeHSsI0TCA UNK He NpUMeHsTca TpeboBaHus
pasgenoB naun nyHktos NOCT P 51330.0
NckpobesonacHoe CsizaHHOe
snekTpoobopynoBaHue | anekTpoobopyaoBaHue,
yCTaHaB/IMBaeMoOe BHe
B3PbIBOOMNACHbLIX 30H
1 2 3
4.2.2 Mapku1poBKa MakcMManbHOW TemnepaTypbl [MpumMeHstoTCA He npumeHsoTcA
NOBEPXHOCTU
5.1 MakcuManbHasg TemnepaTtypa NOBEPXHOCTH [MpumeHsoTCcH He npumeHsoTCH
5.3 TemnepaTypa NOBEpPXHOCTU U TeMnepaTypa MpumeHsaoTCca He npumeHsatoTCH
caMoBOCMNaMeHeHNs
6.2 3agepxKa npu OTKpbIBaHMMN 060/104KHM He npumMeHsaTCA He npumeHsaoTCH
7.1.1 TpeboBaHMa K HEMETaNIMYECKNM 060/104KaM [MpumMeHsTCA He npuMmeHsTCA
7.1.2 TpeboBaHuMg K naacrMaccam He npumeHsoTCSA He npumeHsTCA
7.1.3 lpoBepKa COOTBETCTBUA XapaKTEPUCTUK He npumeHsoTcA He npumeHsaoTCA
MaTtepuanos TpebosaHmsam 7.1.1
7.2 TennoCToOMKOCTb He npumMeHsTCA He npumeHsoTCH
7.3 DnekTpocTaTuyeckme 3apsabl Ha obonoyvkax m3 MpuMeHsoTCA He npumeHsoTCA
NJacTU4YeCcKMX MaTepmnasioB UM UX YacTax
7.3.1 SnekTpoobopynoBaHue rpynnbl I (TONbKO He npumeHsoTcA He npumeHsoTcA
npuMedyanms 1 1 2)
7.3.2 DnekTpoobopynosaHue rpynnbl II (Tonbko He npumeHstoTcA He npumeHsoTCA
npuMeyanms 1 un 2)
7.4 Pe3bboBble 0TBEpPCTUSA He npumeHsoTCA He npumeHsa0TCA
8.1 O6onoukn U3 MaTepmanos, coaepxalinx nerkue lMpumeHsoTCA He npumeHsaoTCA
MeTaNsbl




8.3 Pe3bboBble 0TBEPCTUSA B MaTepmasie 060/104KH He npumMeHsoTCs He npuMmeHsoTcs
9 KpenexHble getanu He npumMeHsoTCs He npuMmeHsoTcs
10 BnoknpoBku He npunMeHa0TCSA He npunMmeHsaoTCcs
11 MNpoxoAHble N30NATOPbI He npumMeHsoTCA He npumeHsaoTCA
12 MaTtepwuasbl, UCNOJb3YyEMbIE B KAYECTBE repMETUKOB He npumeHsoTCA He npumeHs0TCA
14 BBoAHble YCTPOMCTBa U coeanHUTENbHbIE He npumeHsoTCA He npumeHsoTCA
KOHTaKTHbIE 3aXWMbl

15 KoHTaKTHble 3aXXMMbl AN 3a3eMISI0WMUX Nim He npumeHsoTCA He npumeHsoTCA
HYNEBbIX 3aLUTHbIX NPOBOAHMKOB

16 KabenbHble 1 TpybHble BBOAbI He npunMeHa0TCSA He npuMmeHsaoTcs
17-22 [JononHuTenbHble TpE6OBAHUS K He npumMeHsoTCA He npumeHsatoTCA
3/1eKTPo060pPYyA0BaAHUIO OTAENbHbLIX BUAOB

23.4.3.1 VcnbiTaHnsa Ha yAapoOCTOMKOCTb He npumMeHstoTCA He npumeHsatoTcs
23.4.3.2 UcnbiTaHua cbpacbiBaHMEM MpuMeHsoTCA He npumeHsoTCa
23.4.3.3 HeobxoanMble pe3ynbtathl MpumeHsoTCA He npumeHs0TCA
23.4.5 UcnbiTaHWe KpyTALWMM MOMEHTOM NMPOXOAHbIX He npumeHsoTCA He npumeHsaoTCA
N3019TOpPOB

23.4.6.1 N3MmepeHune TemnepaTtypsl. [poBepka MpumeHaoTCA He npumeHsoTCA
TENJIOBOr0 pexmuma

23.4.6.2 VicnbiTaHne Ha TeNJI0BOM yaap He npumMeHstoTCA He npumeHsatoTCcs
23.4.7.1-23.4.7.7 VicnbiTaHUs HeEMeTaNIn4ecKmnx He npumeHsoTCSA He npumeHsoTCca
obonoyek unum yacrten obonoyek

23.4.7.8 OnpepeneHve conpoTuBieHUs U3o0naumnm MpumMeHstoTCA He npumeHstoTca
yacTtern o6on04eK 13 naacTMacchl

27.7 NpuMepbl MapKNPOBKU He npumeHs0TCA He npumeHsTCA
MpunoxeHne B Ex-kabenbHble BBOAbI He npumMeHstoTCA He npumeHsatoTcs

11.4 TpeboBaHUa HaACTOSILWEro CTaHAapTa ABNAOTCA 06a3aTeNbHbIMU.

2 HopMaTuBHbIE CCbUJIKU
B HacTosweM cTaHgapTe MCNOoJb30BaHbl CCbISIKW Ha cneaylowune ctaHaapThbl:

FOCT P 50537-93 (M2K 127-1-88) MuUHMnaTIOpHbIE NJIaBKME NpeaoxpaHuTenn. TepMmMHonorns ans
MWHWATIOPHbIX MNaBKMUX NpefoxpaHuTenen u obwue TpeboBaHMst K MUHWATIOPHbIM NJ1aBKMM BCTaBKaM

FOCT P 50538-93 (M32K 127-2-89) MunHMaTIOpHbIE NiiaBKkue npeaoxpaHutenn. TpybuaTbie nnaBknue BCTaBKU

FOCT P 50539-93 (M3K 127-3-88) MuHmnaTiOpHbIe NnaBkue npegoxpaHutenn. CybMnHmnaTiopHble nnaBkme
BCTaBKMU

FOCT P 51330.0-99 (M3K 60079-0-98) SnekTpoobopyaosaHune B3pbiso3alumiieHHoe. Yacte 0. Obwue
TpeboBaHuUs

FOCT P 51330.8-99 dnekTpoobopyaoBaHue B3pblBO3allmLLEeHHOEe. YacTb 7. 3awmTa Buaa e
FOCT 14254-96 (M2K 529-89) CteneHu 3awmnTtbl, obecneymaemble obonovkamum (Kog IP)
FOCT 18311-80 U3pgenusa anekTpoTexHuyeckne. TEpMUHBI U ONpeaeneHnst OCHOBHbIX MOHSATUI

FOCT 27473-87 (M3K 112-79) MaTepwanbl aneKTpoOM30NsLMOHHbIE TBEepAble. MeToa onpeaeneHus
CPaBHUTENBLHOMO U KOHTPOJSIbHOMO MHAEKCOB TPEKUHIOCTOMKOCTU BO BfI@XXKHOM cpefe

3 OnpeaeneHus

B ctraHgapTe Hapsay c onpeaeneHmammn no FOCT P 51330.0 ncnonb3yloT cnegyowme:

3.1 nckpobezonacHas 371eKTpnyecKas Lenb: D/1eKTpudecKas Lerb, B KOTOPOM A/1s1 NPEANNCaHHbIX
HacTosILMM CTaHAaPTOM YC/I0BUE UCMbITaHW /1l06bl€ NCKPEHUST HE BbI3bIBAtOT BOCI/IAMEHEHNE C
BEpOSITHOCTbIO GosbLueii 1073, a noboe TennoBoe Bo3aeiCTBUE HE CMOCOGHO BOCMAAMEHWUTb B3PbIBOOMACHYIO
CMecCb.

lpumMedaHue - DNEeKTPUHECKYIO Lernb, HE YAOBIETBOPSIOLLYIO TpeboBaHusiM 3.1, CYUTAIOT UCKPOONacHOM.




3.2 anektpoo6opynoBaHue: [To [OCT 18311.

3.3 nckpobesonacHoe asiekTpoob6opyaoBaHue: dnekTpoobopyaoBaHMe, B KOTOPOM BCE 3NeKTPUYECcKme
Luenu nckpobesonacHs.bl.

3.4 cBA3aHHOE 3/1IeKTpoo6opyaoBaHume: DnekTpoobopyaoBaHME, KOTOPOE COAEPXKUT Kak
nckpobesonacHble, TaK M UCKPOOMNACHbIE LEenu, Npyu 3TOM KOHCTPYKLUMSA 31eKTpoob0opyAoBaHUS BbIMOMHEHA
TaK, YTO UCKPOOMaCHbIE Lenu He MOryT oka3aTb OTpMUATEeNIbHOro BANAHMUS Ha UCKpobe3onacHble uenu.

MpumeyaHune - CBa3aHHOe a3N1eKTpoobopyaOBaHME MOXKET:
a) MMeTb B3pbIBO3alLMTy APYroro Buaa, oTsevatollyto TpeboBaHUsIM NMPUMEHEHUS BO B3PbIBOOMACHOM 30HE;

6) He MMeTb B3pbIBO3aLUTbI, HANPUMEpP, PErMCTPUPYIOLLMIA NPMOOpP, pacrnosoXeHHbI BHE B3PbIBOONACHOM
30HbI, C BXOAHON MCKpO6e30nacHOoM Lenbio TepMonapbl, YCTAHOB/IEHHON BO B3PbIBOOMACHOWN 30HE

3.5 HoOpManbHbIX pexum paboTbl: /1o FTOCT 18311.

3.6 noBpexaeHue: NospexaeHne n0b6oro anemMeHTa, pasaeneHns, N3oaaumMm Uin COEANHEHNS Mexay
a/1eMeHTaMu Npu NpoBeAeHNN UCMbITaHUM Ha MCKpobe30nacHOCTb.

3.7 yumTbiBaeMoe nospexaeHume: MospexaeHne 31eMeHTOB, pasgeneHnii, U30a9uUnm u coeamHeHnn B
nckpobesonacHOM MAW CBA3aHHOM 3n1eKkTpoobopyaoBaHUK, YAOBAETBOPAKOLLNX KOHCTPYKTUBHbBIM
TpeboBaHUAM HacTosAWero cTaHaapTa.

3.8 HeyuuTbiBaeMoe noBpexaeHume: [oBpexaeHne 31EMEHTOB U COEANHEHNI B NCKPOH6e30nacHOM uaun
CBSA3aHHOM 3/1EKTPO060PYAO0BAHNM, HE YAOBIETBOPAOLWNX KOHCTPYKTUBHbBIM TpeboBaHUAM HacToALEero

CTaHaapTa.

3.9 HeﬂOBQe)KQ,aEMbIVI SJIEMEHT UM HenoBpeXxaaemas CGOQKa 3JIEMEHTOB: DJIEMEHT Uaun C6OQKa
2/1EMEHTOB, KOTOpble YAOBNETBOPAIOT TpeboBaHMAM HACTOSLLEr0 CTaHAapTa U He NoABepratoTcs
noBpexXaAeHNAM, YKAa3aHHbIM B HACTOoALEM CTaHAaApTE.

BeposaTHOCTb TOro, UTO Takue NoBpeXAeHUs I'IpOVI3Ol7I,D,YT B Npouecce sKkcnayaTaunnm nnam XpaHeHusa, CHMTaoT
HaCTO/IbKO HM3KOM, YTO OHa HE AO0JIKHA NMPUHNMATbLCA B pacCyeT.

3.10 HenoBpeXxaaeMoe pasaesieHue Ui nsonauusa: PasgeneHve niam n3oaaums Mexay TokoseayuimMm
YacTaMU, KOTOpble HE NOABEPraloTCa NOBPEXAEHUAM HA 3aMblKaHME MeXAy 3TUMU YaCTaMU.

BepoATHOCTb TOro, YTo Takne NoBpeXAeHUSA HpOMBOﬁAYT B npouecce aKcnayaTaunun nnm XpaHeHnda, CHUTalT
HaCTO/1IbKO HVI3KOI7I, 4YTO OHa He AO/HKHa NPUHMMAaTbCA B pacCyerT.

3.11 npocroe aneKTpoobopyaoBaHue: DSIEKTPUUYECKUI SNIEMEHT UTN KOMBMHALNSA SIEMEHTOB, UMEKLLINX
MPOCTYH KOHCTPYKLMIO C TOYHO ONpeaesieHHbIMN 3N1eKTPUYECKMMM NapaMeTpamMmmn, COBMECTUMbBIMU C
OONYCTUMbIMUK NapaMeTpaMun Ans UCKpobe3onacHol Lenn, K KOTOPoli OHM MOAK/IoYaloTCs.

3.12 BHYTPEHHSASA NpoBoAKa: D/IeKTpUUYECKME COEAMHEHUS] U MPOBOAA S/1EKTPOMOHTa)Xa, BbINOJIHEHHbIE
N3roTOBUTENIEM BHYTPU 3/1eKTPO060pPYyA0BaHMS.

3.13 MMHMManbHbI BocniaMmeHsilowmin Tok (MBT): Tok B OMUYECKON MW MHAYKTUBHOW Lensix,
BbI3bIBAIOLLMI BOCNNAaMEHEHNe B3PbIBOOMACHOM CMecH ¢ BEPOSITHOCTLI0 1073 npu ncnbITaHmax ¢
NCNosb30BaHNEM MCKpPOObpasyloLlero MexaHmM3Ma CorlacHo nNpunoxenns b wam aHaaormyHoro no
YyBCTBUTE/ILHOCTH UCKPOOOpa3yroLero MeExaHn3ma.

3.14 MMHMManbHOEe BOCMNJIaMeHsloLee HanpsiheHue: HanpshkeHne B eMKOCTHbIX LIensiX, Bbi3blBatoLlee
BOCMIaMeHeHMWe B3PbLIBOOMACHON CMECH C BEPOSTHOCTbIO 107 Npu UCMbITaHUSX C UCMONb30BaHNEM
nckpoobpasyloLero MexaHnsmMa corsiacHo NpUNoXeHns b uam aHaanorMyHoro no Y4yBCTBUTENbLHOCTYU
UCKPOObPa3yrLLero MeEXaHM3Ma.

3.15 MakcMMmanbHoe BbIXOAHOE Hamnps)>XeHue NOoCTOAHHOro Toka unm apcheKTMBHOE 3Ha4YeHne
nepemMmeHHoro (Un): MakcnmanbHoe HanpsiXXeHne, KOTOpoe MOXeT 6bITb MPUIOXKEHO K COeANHUTENbHbBIM
yCTPOMCTBaM MCKPOOMNACHbIX Lenern CBA3aHHOro anekTpoobopynosaHusa 6e3 HapyleHus nckpobesonacHocTu.



MNMpuMeyaHue - 3HayeHne Uy, MOXKET 6biTh pa3fMYHbIM AN COEANHUTENbHbBIX YCTPOMCTB pasHbIX TUMOB, a
TaKXKe AN Hanpsi)KeHWU NepeMeHHOro M NoCTOSIHHOrO ToKa.

3.16 MakcuMmanbHoe BxoaHoe HanpshkeHue (U;): MakcuMmanbHoe HanpshxeHue (MOCTOSHHOro uamn
aMnNANTyAHOE 3Ha4YeHWe NepeMeHHOro Toka), KOTopoe MOXET 6bITb MPUIIOXKEHO K COEANHUTENbHBIM
yCTpoiicTBam nckpobesonacHbix Lenewn 31eKkTpoobopyAoBaHnsa 6€3 HapyLweHUs ero MCKpobe3onacHoCTy.

3.17 makcuManbHoe BbixogHoe HanpsyxeHue (Up): MakcMManbHOe BbIXOAHOE HanpshXeHue
(MOCTOSAAHHOrO NNV amMNAUTYAHOE 3HAYEeHME NMEPEMEHHOr0 ToKa), KOTOpoe MOXET MOSABUTLCS Ha
COeANHUTENbHbIX YCTPONCTBAX MCKpOo6e3onacHbIX Lenen anekTpoobopynoBaHus B Cyvae npuioXeHus
MaKCMManbHOro HanpsxeHus, skntovas Un n U,

MpumeyaHue - Ecnu B a3nekTpoobopyaoBaHUM MMeeTcst 60/1ee OAHOIo HanpsiXXeHWs, TO MakcMMasbHoe
HanpshKeHWe Ha BbIXOAe - 3TO HamnpshKeHue, COOTBETCTBYOLEee Hanbonee onacHoi KoOMGMHaLUK
MPUNOXKEHHbIX HAMPSXKEHWNA.

3.18 MakcMManbHbIi BxoaHOM Tok (I;): MakcuManbHbI TOK (MOCTOSIHHbIMA UK aMNAMTYAHOE 3HAYeHne
NEepEeMEHHOr0), KOTOPbIA MOXET NPOTEKATb B COEAMHUTENbHbIX YCTPOMCTBAX MCKpobe3onacHbIX Lenen
snekTpoobopynoBaHus 6e3 HapyLweHns ero nckpobesonacHoCTu.

3.19 makcMManbHbIN BbixogHoM TOK (Ip): MakCUManbHbIM BbIXOAHOW TOK (MOCTOSIHHbIMA UM aMNINTYAHOE
3Ha4YyeHue NepeMeHHoro), KOTopbI/ MOXET NpoTeKkaTb B COeAMHUTENbHbIX YCTPOMCTBaX MCKpobe3onacHbIX
uenen anekTpoobopyAoBaHUSA B C/IyHae rpuaoXKeHNss MaKCUMaabHOro HanpsixeHuns, Bkaodas Unm v U

3.20 makcuManbHaa BxoaHas MOLWHOCTb (P;): MakcMManbHas BXOAHAs MOLWHOCTb MCKpOo6e3onacHom
Lenu, KoTopas MOXeT paccenmBaTbCs B 3/1eKTpoobopyaoBaHumM 6e3 HapyLLeHns ero nckpobesonacHoCTH.

3.21 MaKcMManbHas BbIXoAHas MOWHOCTb (Pp): MakcMManbHas 3nekTpuyeckas MOWHOCTb Ha BbiXoae
nckpobesonacHoOM uenun anekTpoobopynoBaHus.

3.22 MmakcuManbHaa BHeWHsAA eMKOCTb (Cp): MakcmManbHOe 3HaYeHMe eMKOCTU nckpobesonacHom uenm,
KOTOPOE MOXET 6bITb NOAKJIIOYEHO K COEAMHUTENbHbLIM YCTPONCTBAM 3n1eKkTpoobopyaoBaHms 6e3 HapyLLueHus
ero nckpobesonacHoCTH.

3.23 MakcuManbHasi BHYTpeHHANA eMKocTb (C;): CymMMapHas aKBMBaneHTHas BHYTPEHHSS eMKOCTb,
KOTOpas MOXeT 0Ka3aTbCs Ha COeAMHUTENbHbIX YCTPOMCTBAX 31eKTPOobopyaoBaHUS.

3.24 MaKcMManbHas BHEWHSAA UHAYKTUBHOCTb (Lo): MakcMManbHoe 3Ha4YeHne MHAYKTUBHOCTH
NCcKpo6e30nacHoi Lenu, KOTOPoe MOXET MOAKIUYATLCA K COeANHUTENbHBLIM YCTPOMCTBaM
3neKkTpoo6opyaoBaHns 6e3 HapyLLUeHUs ero MCKpo6e3onacHoCTyU.

3.25 makcuManbHasa BHYTPEHHSAA MHAYKTUBHOCTD (L;): CymMMapHas 3KBMBaNEHTHas BHYTPEHHSAS
WHAYKTUBHOCTb, KOTOpPasi MOXeT NMpUCYTCTBOBATb HA COEANHUTENbHbIX YCTPONCTBaX 311eKTpoobopyaoBaHMUS.

3.26 MakcMManbHoOe OTHOLUEHME BHELWHNX MHAYKTUBHOCTU u conpoTtusneHna (Lo/Ro): OTHOWeEHWe
WHAYKTUBHOCTU (Lo) K conpoTusnenuto (Rp) BHELWHEN 3N1eKTPUYECKOoNr Lenu, KOTopoe MoOXeT UMETb MecTo Ha
COeANHUTESIbHOM YCTPOICTBE 3/1eKTPO060pyAOBaHMNsl 6e3 HapyLleHus ero nckpobesonacHoOCTy.

3.27 MaKCcMManbHOe OTHOLIEeHUe BHYTPEHHUX MHAYKTUBHOCTU U conpotusnenus (L;/R;): OTHoweHWe
WHAYKTUBHOCTU (L;) K BHYTPEHHEMY COMPOTUBEHUIO (R;), KOTOPOE MOXET UMETb MECTO Ha COEAMHUTENbHbIX
YCTpOWCTBax 3/1eKTpoobopyaoBaHUs.

3.28 aneKTpuUecKuii 3a3op: KpaTuailllee pacCcTosiHUE B OKPY>KalOLLEN cpeae Mexay TOKOBeayLMMn
YaCTAMM PasHOro MoTeHLUMasna uin Mexay TOKOBeAyLIEN 1M 3a3eM/IeHHON YacTAMU 3NeKTpoo6opyaoBaHus.

MNpuMeyaHue - OTO paccTosiHME pernaMeHTUPYeTCs TOIbKO ANS YacTel, NOABEPXEHHbIX BO3AENCTBUIO
aTMocdepsbl, U He pacnpoCTpaHAETCsl Ha U30JIMPOBAHHbLIE UM MOKPbITbIE U30JIILMOHHBIM KOMMAyHAOM YacTMu.

3.29 aneKTpUUYECKUii 3a30p Yyepes 3aJIMBKy KOMNayHAOM: KpaTtyaiiluee paccTosiHue mMexay
TOKOBEAYLLMMU YaCTAMM PA3HOro NoTeHUMana uamM Mexay TOKOBeAYyLEen 1 3a3eMIEHHON YacTaMu
3NeKTPoo60pyAOBaAHUSA ANS 3aNUTbIX U30JIALMOHHBIM KOMMAyHA0M TOKOBEAYLMX YacTeN.



3.30 anekTpuMuyeckuit 3a3op Yepes TBepAable /IEKTPOU30JIALIMOHHbIE MaTepuanbl: KpaTualillee
paccTosiHMe MeXAay TOKOBeAYLLMMM YacTaMU pa3HOro noTeHuumana uiv Mexay TOKOBeAYLLEN N 3a3eMTIEHHOM
YacTsaMU 371eKTpo0bopyAOBaHMS yepes TBepAable 3/IEKTPOM30NSLMOHHbIE MaTepUarbl.

3.31 NyTU yTeukM No NoBEepXHOCTU 3J/IEKTPOMU3ONIALMOHHbIX MaTepuanoBs: KpaTJyailee paccTosiHue
MeXAy TOKOBEAYLUMMM YaCTAMM Pa3HOro NoTeHumnana uimM Mexay TOKOBEAYLER N 3a3eMIEHHON YacTaMu
3N1eKTPpoo60pyAOBaHMS MO NMOBEPXHOCTU 3/1EKTPOM3O0/IALMOHHOIrO MaTepuana.

3.32 NyTK yTEeUYKM ANsi NOBEPXHOCTEN NMOKPbITbIX /IEKTPOU3ONALMOHHBIM MaTepuanoMm: KpaTyariwee
pacCTosiHMe Mexay TOKOBeAYLIMMU YacTSMU pa3HOro noTteHuuana uiv Mexay ToKoBeayLlleh U 3a3eMIeHHOMN
YacTAMM aN1eKTpoobopyAoBaHMS MO NOBEPXHOCTU 3NEKTPOM30/ALUMOHHOIO MaTepuana, Ha KOTOPYt HaHeceHo
N30nuMpyloLLee NnoKpbITHe.

3.33 HOMMHaNbHbIN TOK npegoxpanuTens (I,): HoMUHaNbHbLIV TOK cpabaTbiBaHUS NMpeaoXpaHUTens,
YKa3aHHbI U3roTOBUTENEM.

3.34 repMeTUUHDbIN 3N1IeMeHT unu 6aTtapes: dneMeHT uan 6aTtapes, BbINO/IHEHHbLIE B FrEPMETUYHOM
o060504Ke, Yepes KOTOPYIO He BblAeNseTcs ra3 Uiam XUAKOCTb B YCIIOBUSX IKCMyaTaumun, onpeaeneHHbIX
N3roToBUTENEM.

MpuMeyaHue - Takue aNeMeHTbl U 6aTapen MoryT 6biTb CHabXeHbl YCTPOMCTBOM 6€30MacHOCTY,
NpeAoXpPaHsIoLWMM OT ONACHOIO BbICOKOIO BHYTPEHHEr0 AaBIEHUSI MPU HAPYLUEHUM YCIOBUIA 3KCMyaTaumm,
He TpebyloT A06aBNeHMs 3NEKTPOIMTa U NpeAHa3HayeHbl 415 paboTbl B TEYEHWE BCEro cpoka Ciyx6bl,
YKa3aHHOMO U3roTOBUTENIEM.

3.35 repMeTUUHDbI 3N1eMeHT unu 6aTapes C peryiMpyrowimMM KJanaHoM: JreMeHT unn 6aTtapes,
BbIMOJ/IHEHHbIE B repMeTUYHOM 060/104Ke, He BblAeNSolWmne ra3 B HOpMaabHOM pexunme paboTbl, HO umMerLwmne
npeaoxpaHuTeNbHbIA KranaH, no3BossoWwmnii copackiBaTb M36bITOYHOE AaBneHWe rasa, ecnm BHyTpeHHee
OaBJieHVe NpeBbIWaeT 3a4aHHY0 BENMUYMHY. DTN aneMeHTbl unn 6atapen He TpebytoT nobaBneHus
3neKTpoauTa.

3.36 auoaHbIA 6apbep 6e3onacHocTU: 510K, COCTOSAWMNIN N3 WYHTUMPYOWKNX Anoaos (B TOM ymcne
CTabuUIMTPOHOB), 3aLUNLLEHHBIX PE3UCTOPAMU UM PE3UCTOPaMU U NPefOXPaHUTENSIMU, U U3TOTOBJIEHHbIN B
BUAE OTAENIbHOro 3N1eKTPoobopyA0BaHMS UM €ro YacTu.

3.37 nckpoobpasyrowmii MexaHm3am: KOHTaKTHOE yCTPOKCTBO, NpeAHa3Ha4YeHHoe A4/151 MPOBEAEHNS
UCNbITaHNi Ha NCKPO6E30MacHOCTb.

3.38 yuntbiBaeMoe pasMbiKaHUe NN 3aMblKaHNe: Pa3MbIKaHUE WU/IN 3aMbIKaHUE KOHTAKTOB
MCKPOOBPa3yoLLero MEXaHN3Ma, Peain3yiolee Hanbosiee ornacHble€ YC/10BUS UCTbITAHNUS 3JIEKTPUYECKON
uenu Ha Mckpobe30rnacHoCTb.

3.39 MMHMMasibHas BoCryiaMeHsiiowasl 3Heprusi (MOWHOCTb) 3JIEKTPUYECKOro paspsifa: JHeprus
(MOLLUHOCTb) 3/71EKTPUYECKOrO pa3psifa, Bbi3biBaroLLasi BOCIIAMEHEHNE B3PbIBOONACHOM CMECU C BEPOSITHOCTLIO
107 npu ucnbiTaHMsIX € UCMOIL30BaHNEM UCKPOOBPA3YIOLLEro MEXaHN3Ma COr/IaCHO MPUIOXeHUs B nnn
aHasI0rM4yHoro ro YyBCTBUTEILHOCTU MCKPOOBPa3yroLero MexaH1u3ma.

3.40 nckpobe3onacHbii Tok (HanpsikeHne, MOLWHOCTb MJIN 3Heprus): Hanbosbiunii ToK (HarnpsixeHue,
MOLLHOCTb M1 SHEPIrus) B 3JIEKTPUYECKOH Lienn (371eKTPUYECKOM pa3psaie), KOTOpbiii HE BbI3biBAET
BOCI/1aMeHeHne B3pbIBOOMNACHOM CMecH B MPEANMNCAHHbIX HaCTOSILYMM CTaHAapPTOM yC/I0BUSIX UCMbITAHWI C
BeposATHOCTBI0 6osiblueii 1073,

3.41 koagppnumneHT nckpobezonacHocTn: OTHOLIEHNE MUHUMAJIbHbIX BOCIIaMEHSIIOLUMX NapaMeTpoB K
COOTBETCTBYIOLUMM MCKPO6E30racHbIM.

3.42 npegcraBuTesibHasi B3pbIBOONacHasi CMech: B3pbiBoonacHasi cMecb 04HOM U3 rpynn (noarpynn)
B3PbIBO3ALYMLEHHOIO 3/1EKTPO06OPYA0BAHMUS.

3.43 akTMBN3NpPOBaHHasl B3PbIBOOMacHasi CMeCh: B3pbiBOONacHas cMecb, obecreynsarouas npu
UCTIbITAHUSIX /IEKTPUYECKON Lienu 6€3 U3MEHEHUS €€ NapaMeTpoB KO3 DULUMEHT NCKPO6E301acHOCTH.

4 F'pynnbl n TeMNepaTtypHbi€ KJAacCbl UCKPO6Ee30nacHOro U CBA3aHHOro
anekTpoo6opyaoBaHus



NckpobesonacHoe u cBsi3aHHOEe 351eKTpoobopyAoBaHWe A0/KHO NoApa3AenaTbCsa Ha rpynnbl U
KnaccmduunpoBaTbCs NO TeMnepaTypHbIM KnaccaM B COOTBETCTBMU € pasgenamm 4 u 5 TOCT P 51330.0.

5 YpoBeHb UCKpPO6€e30nacHbIX 3JIeKTPUUYECKUX Henen

5.1 O6wme TpeboBaHuna

5.1.1 VickpobezonacHsie yenu nckpobe3crnacHoro 1 CBsi3aHHOro 3/1€KTpoob0opyA0BaHMS AO/KHbI ObITb
OTHeCeHbl K 04HOMY M3 ypOBHe¥i ia, ib nan ic. K nckpobesonacHbIM LensM nepeymncneHHblX YPoOBHEN AOKHbI
NpuMeHAaTbCs TpeboBaHMS HaCTosALWEro ctTaHaapTa, 3a UCKIIYEeHMEM Cny4daeB, Koraa yKasbiBaeTCsl MHOe.

lpumeyaHune - Mickpobe3onacHbie Lyernu ¢ napameTpaMmmn, COOTBETCTBYOLWMMU YPOBHIO ia, MOryT
OfAHOBPEMEHHO OTHOCUTBCS K YPOBHSIM ib U1 iC UM MMETb pa3/InyHbI€ NapamMeTpbl A/7151 KaXX[0ro 13 yKaszaHHbIX
YPOBHEMN.

5.1.2 MNpu onpeaeneHnn ypoBHen NCKpobe3onacHbIX Liernein NoBpeXxAeHUs 31EMEHTOB, pa3aesieHnit n
COEAMHEHWNI CNeayeT yunTbiBaTb Mcxoas U3 TpebosaHuii 7.6.

5.2 Uckpobe3onacHasa Lenb YPOBHSA ia

5.2.1 MNpu npunoxeHuun HanpskeHnn Uy, n U; uckpobesonacHble Lenu YpoBHS ia HEe AOKHbI Bbi3blBaTb
BOCM/IaMEeHEHME B3PbIBOOMACHOM CMECU B rpeAnNCaHHbIX HaCTOSILUMM CTaHAapPTOM yC/I0BUSIX UCTbITAHWI OT
Tern/1080ro BO3AENCTBUS, @ OT MCKPEHWI - C BEPOATHOCTLI0 6osibiueii 107 B KaXA0M U3 CeayoLmx Cayyaes:

a) Npv HopManbHOM paboTe N BBEAEHUM BCEX HEYUMTbIBAEMbIX MNOBPEXAEHWNI, co3hatoWwnx Hambonee
ornacHble ycnoBus;

6) npn HopMarnbHoM paboTe, BBEAEHUM OAHOMO YUYMTLIBAEMOrO M BCEX HEYUYUTLIBAEMbIX MOBPEXAEHUN,
cospatowmx Hambonee onacHble yCnoBus;

B) NpW HOpPManbHOI paboTe, BBEAEHUWN ABYX YUUTbIBAEMbIX U BCEX HEYUYUTLIBAEMbIX MOBPEXAEHWUN,
co3garwmx Hambonee onacHble yCnoBus.

MpuMeyaHue - B KaXaoM U3 BblleyKa3aHHbIX C/lyYaeB Hey4YMUTbiBaEMble NOBPEXAEHUS MOTYT 6bITb
passiMyHbIMU.

5.2.2 B ucnbITyeMbIX UK OLEHUBaeMbIX Ha MCKPO6e30MacHOCTb Lensax N0 OTHOLIEHUIO K HanpsXXeHUo, ToKY
WIn nx KoMbMHaumm Heo6XoAnMMO NPUMEHATb KO3 duUMEHT nckpobesornacHoctu 1,5 4715 nckpoobpasyroluero
mexaHnsma I Tuna m 2 4715 nckpoobpasyroumx mexaHnsmos II n IIT Turnos B cooTBeTcTBMM C 10.4.2.

5.2.3 Bo Bcex cny4asix npu oueHke TemMnepaTypbl MOBEPXHOCTM KO3 dMULUMEHT MCKPO6E30MacHOCTU Mo
Hanps>KeHWIo UKW TOKY JOSIKeH 6biTb paBeH 1,0.

lpumeyaHune - YcioBus B3pbIBO6E€30MacHOCTN MasibiX 3/1EMEHTOB M3/10)KeHb! B 10.7.

5.2.4 Ecnun MOXeT BO3HUKHYTb TO/IbKO OAHO Y4YMTbIBaEMOE MOoBpeXAeHne, TO AN NPUCBOEHMUS
nckpobesonacHom Lenun ypoBHS ia NpUHUMalOT BO BHMMaHue TpeboBaHMsa noanyHkTa 6), npu ycnosum
BbINOJIHEHMS TpeboBaHMWIA HacTosIWero cTaHAapTa K nckpobesonacHow uenu ypoBHS ia. Ecnn yuntbiBaemble
NOBpeXAEHNS He MOTyT BO3HUKHYTb, TO A8 NPUCBOEHUS MCKpob6e3onacHOoW Lienu ypoBHS ia NPUHUMALOT BO
BHMMaHWe TpeboBaHUS NoAMyHKTa a), NpU yC0BMM BbINO/HEHUS TpeboBaHUI HAcTosLWero ctaHaapTa K
nckpobesonacHom Lenu ypoBHs ia.

5.3 Uckpobe3onacHasa uenb YpoBHSA ib

5.3.1 MNpu npunoxeHuun HanpsxeHns Uy n Ui nckpobesonacHble uenu ypoBHS ib He A0/MKHbI Bbi3blBaTb
BOCM/I@aMeHEeHWNe B3PbIBOOMACHOW CMECU B rpeANUCaHHbIX HAaCTOSILYUM CTaH[apTOM yC/I0BUSIX UCTbITAHWI OT
Ter/I0Boro BO3AEHCTBUS, & OT UCKPEHUI - C BEPOATHOCTbIO 60/besi 107 B KaXa0M U3 Ceayoumx cayyaes:

a) npu HOpMaJ'IbHOVI pa60Te N BBEAEHNUN BCEX HEYYUTbIBAEMbIX HOBDE)l(LleHVIVI, cospjarowmx Hambonee
onacHble ycnosus,;



6) npn HopManbHoI paboTe, BBEAEHUM OAHOMO YUYMTLIBAEMOrO M BCEX HEYUYUTLIBAEMbIX MOBPEXAEHUN,
co3garwmx Hanbonee onacHble yCcnoBus.

MpuMeyaHue - B KaXXA0M U3 BbllleyKa3aHHbIX Cly4YaeB Hey4YuTbiBaeMble NOBpeXAeHNs MOryT 6biTb
pa3sinyHbIMW.

5.3.2 NckpobezonacHble uenn ypoBHS ib AOMKHbI UMeTb KO3dduumeHT uckpobesonacHoctn 1,5 mam 2 (B
3aBUCUMOCTU OT UCMOJIb3YEMOro MCKPOObpasyroLero MexaHn3mMa) No OTHOLLEHMIO K HAMPSHKEHWUIO, TOKY UN
MX KOMbMHaumm B cooTBeTCcTBUM C 10.4.2.

5.3.3 Bo Bcex cnyyasix npu oueHKe TemnepaTypbl NOBEPXHOCTM KO3ddULMEHT nckpobesonacHocTh no
HaMpsHKEHUIO UK ToKy AosmkeH 6biTb paseH 1,0.

lMpumeyaHne - YcioBus B3prBO6e3OI'IaCHOCTM MaJsibiX 371eMEHTOB MU3/10)KeHb! B 10.7.

5.3.4 Ecnu yunTbiBaeMble NOBPEXAEHNS HE MOTYT BO3HUKHYTb, TO AN NPUCBOEHNS MCKpobe3onacHon uenu
YPOBHS ib NpMHMMalOT BO BHMMaHue TpeboBaHWs NoAMyHKTa a), Npu yC1I0BMM BbINOSTHEHMS TpeboBaHWU
HacTosLWero ctaHaapTa K nckpobesonacHon uenu ypoBHs ib.

5.3.5 UckpobesonacHas uernb ypoBHS ic

5.3.5.1 INMpwu npunoxeHnn HanpsixkeHrnit Un n U; nckpobe3sonacHble Lernu ypoBHS iC HE A0/KHbI Bbi3bIBaThb
BOCIJIaMEHEHNE B3PbIBOONACHOM CMECU B MPEANUCaHHbIX HACTOSILUMM CTaHAaPTOM yC/10BUSIX UCMbITAHWI OT
Terna0B0oro BO3AeHCTBUS, @ OT UCKPEHUIT - C BEPOSITHOCTbIO 6onbleki 107 npu HopmansHos pa6ote u
BBEAEHNU BCEX HEYYNTLIBAEMbIX MOBPEXAEHN, CO3AarLLMNX Hanbosiee ornacHble yC/10Bus.

5.3.5.2 Nckpobe3onacHsblie Lenu ypoBHS iC AO/IKHbI UMETb KO3 GOULUMEHT nckpobezonacHoctn 1,5 uam 2 (B
3aBUCUMOCTU OT MCI10/Ib3YEMOIro MCKPOOOPAa3yrLEr0 MEXaHU3MAa) M0 OTHOLLIEHUIO K Harps)KEHUIO, TOKY UIIN
nx KomMbuHaumnn B cooTBeTcTBmum ¢ 10.4.2.

5.3.5.3 Bo Bcex ciyyasix npv oLyeHKe TeMrnepaTypbl MOBEPXHOCTU KOIPPHULUNEHT UCKpobe30rnacHOCTH 10 TOKY
WIIN HanpsKeHWto 4osKeH 6biTe paBeH 1,0.

lMpumeyaHune - YcnoBus B3pbIBO6E€30MacHOCTM MasibiX 3JIEMEHTOB M3/10)KeHbI B 10.7.
5.4 MNpocToe anekTpoobopyaosaHue
5.4.1 K npocToMy 3/1eKTp0o060pyA0BaHNID OTHOCSAT:

a) NacCMBHbIE 3/1EMEHTbI, HANPUMep BbIKYATENN, COEANHUTENbHbIE KOPOBKU, MOTEHLMOMETPbI U
pE3NCTOPbI;

6) yCTpOMCTBa, HakanJMBatoLWMe SHEPTUIO, UMEKOLWME TOYHO U3BECTHbIE MapaMeTpbl, HanpuMep
KOH/ZIEHCATOPbI U/ KaTYLWKN UHAYKTUBHOCTU;

B) UCTOYHUKW 3HEPruun, HanpuMmep TepMonapbl U GOTO3NEMEHTbI, B KOTOPbIX Nt06as U3 reHepupyembliX MU
BeNMYNH He npesbiwaeT 1,5 B, 100 MA n 25 MBT.

5.4.2 lNpocroe anekTpoobopyaoBaHue A0/IXKHO COOTBETCTBOBAaTh BCEM TPEOOBaHUSM HACTOSILLEro CTaHAapTa.

6 Tpe6oBaHMA K 3n1eKTpoo6opyaOBaHMUIO

MpumMeyaHue - TpeboBaHMs 3TOro pasaena, €C/iM 3TO He OTPAXEeHO B COOTBETCTBYIOLWMX MOAMYHKTAX,
OTHOCSTCS TO/IbKO K KOHCTPYKTUBHbLIM 0CO6EHHOCTSIM nckpobeszonacHoro n CBA3aHHOro
anekTpoobopyaoBaHUS, KOTOPbIE BAUSIOT Ha BUA B3PbIBO3aALUUTbI U ABNSKOTCSA AOMOMHEHUEM K 06LWNnM
TpeboBaHuam MOCT P 51330.0 (3a ucko4YeHneM ykasaHHbIX B 1.2 HacToswero ctaHaapTa).

Hanpumep, TpeboBaHMs NO repMeTM3aLnm 3aMBOYHBIM KOMMNAYHAOM MPUMEHSIOT TOMbKO B Cllyyae, ecnu
repmeTmsaumsa Heobxoauma ans obecnevenms TpebosaHnii 6.4.4 n 6.7.

6.1 O60n104KHM



MpuMeyaHue - OnpeneneHne obonoukm - no NOCT P 51330.0.

6.1.1 O6onoukun foMKHbI obecnevnBaTb 3alUUTY BHYTPEHHUX 3/IEMEHTOB MCKPOB6E30MacHOro 1 CBS3aHHOro
anekTpoobopyAoBaHUS, yCTaHaBIMBAEMOro BO B3PbIBOOMNACHOWM 30HE, CO cTeneHbio 3awntbl no FOCT 14254 B
COOTBETCTBUM C YC/IOBUSIMU IKCMNyaTauum.

6.1.2 Ang 3awmTbl OT MPUKOCHOBEHUS C TOKOBEAYLUMMU YaCTAMU, HAXOASALWMMCS MOo4 HarnpsXeHnem, 1
BHELIHUX BO3AENCTBUI OKPYXaloLen cpeabl MOryT MCMONb30BaTbCA 060/104YKM C Pa3NIMYHON CTEMNeHbIo
3aWwmnTbl. CTeneHb 3almnTbl OT BHELLIHUX BO34ENCTBUIT 060104EK MCKPOOE30MacHOro 1 CBsiI3aHHOIro
3/1eKTpo0bopyAOBaHUS AOJIKHA ObITb NOATBEPIKAEHA COOTBETCTBYIOLMMM UCMbITAHUSIMN HA MPEANPUSITAN -
U3roToBUTE/IE TN B UCTLITATEILHOMN OpraHn3ayum.

6.1.3 Kpbiliku 060/104€K [O/KHbI, UMETh 3anopHbie ycTposictea no FOCT P 51330.0 wan oniomMmbmnpoBaTbCs.

6.2 TemnepaTtypa NpoBOAHUKOB U MaJibiX 3JIEMEHTOB

Mpumeydanue - Masibie 371eMeHTbI - 3/IEMEHTBI, MOBEPXHOCTb KOTOPLIX He rpesbiwaer 10 cM?.
6.2.1 Cnos nbiaim Ha 371eKTpoobopyaoBaHuM rpynnsl I

Onsa sanekTpoobopyaoBaHus rpynnbl I, OTHOCALWErocs K TemnepaTtypHbiM knaccam T1 - T4, He gonyckaeTcs
dpopmMmnpoBaHue cnos nbiin Ha 060s10UKax 31eKTpoobopyA0BaHMA N Ha 3/1IEMEHTaX BHYTPEHHEro MOHTaxa.

6.2.2 [lpoBoga BHYTPEHHEIO MOHTaxa

6.2.2.1 MakcuManbHO AOMYCTUMbIN TOK I, A, COOTBETCTBYIOLLMA MaKCMMasibHOW TeMnepaType caMoHarpesa
MeTaNIMYecKoro NpoBoAa, BbIYMCAAIOT No dopmyne

£-{1+at) i

=i |—="=
T {1+at,)

]

(1)

rae a - TeMnepaTypHbi KO3 dOUUNEHT CONPOTMBIIEHNS MaTepuana nposoaHuka (ana Mmeam a =0,004265
1/K);

I

® - TOK MaBfeHus NpoBOAHMKA Npu TeMnepaType okpyxatowler cpeabl 40 °C, A;
i TeMnepaTypa naaBneHus MaTtepuana nposogHuka, °C (ana meaun - 1083 °C);

iy . TemMnepaTypa NpoBOAHMKA BCNEACTBME CaMOHArpeBa M HarpeBa OT OKpY>KatoLWen cpeabl U AEACTBYOLLErO
3Ha4yeHus Toka, °C.

[ns MeAHbIX NPOBOAHUKOB 3HAUYeHUa TeMnepaTypbl NpuMBeAeHbl B Tabnuue 1.

6.2.2.2 MakcuMasbHbIN TOK B M30/IMPOBAHHbLIX NMPOBOAHNKAX HE AO/IKEH NpeBbilaTb HOMMHAIbHOIo
3Ha4yeHna, yKazaHHOro n3rotoBmuTesieM npoesoja.

Tabnuua 1 - TemnepaTtypHas knaccudukaums MeaHor NpoBoAKU (MpU MakcMMaabHOW TemnepaTtype
okpyxatower cpeabl 40 °C)

Onametp (cM. Mnowaab nonepeyHoro | MakcmMManbHO AONYCTUMbIN TOK A, AN TeEMNepaTypHOro knacca
npumeyaxwue 4), ceyeHus (cMm. T1 -T4 v rpynnbl I T5 T6
MM npumeyaHve 4), mm?
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




MpumeyaHusa

1 YKkazaHbl MakCMMasbHO AOMYCTUMbIE 3HAYEeHMNS NOCTOSAHHOIO MAn 3OPEKTUBHOINO 3HAYEHNS NEPEMEHHOI0
TOKa.

2 Onsi MHOTOXWIbHbIX MPOBOAHUKOB B Ka4yecTBe MN/owaamn rnornepevyHoro ceyeHms npmMHMMatoT obLyto
naowaab BCEX XWN NPOBOAHMKA.

3 Tabnmua OTHOCUTCA K TMOEKUM MJIOCKMM NPOBOAHMKAM, HanpuMep NIEHTOYHbIM KabesnsiM, HO He
pacnpocTpaHsaeTCs Ha NMPOBOAHUKM NeYvaTHbIX NAaT, 4S9 KOTopbIX cM. 6.2.3.

4 B KayecTBe AnameTpa 1 naowaam nornepeyHoro ce4yeHust NpUHUMaloT HOMUHaNbHbIE 3HaYeHus,
npmBeaeHHbIE N3rOTOBUTENEM NMPOBOAA

5 Ecnu MakcMMasnbHas BXoAHas MOLWHOCTb P He npeBbiwaeT 1,3 BT, NnpoBoAKa MOXET 6biTb OTHECEHA K
TemMnepaTypHoMy Kaaccy T4 U MCNoJib30BaThCs B 3N1eKTPoobopyaoBaHmuM rpynnb 1.

6.2.3 lNeyaTHble NPOBOAHMKHN

6.2.3.1 NeyaTHble 04HO- AN ABYXCTOPOHHME NNaTbl TONLWMHON He MeHee 0,5 MM, € nevyaTHbIMK
NpOBOAHWKAMW TOMLWMHON HEe MeHee 35 MKM OTHOCAT K TeMnepaTypHbIM knaccam T1 - T4 n gonyckawT Ans
NpUMeHeHUs B 351eKTpoobopyaoBaHuu rpynnbl I, ecnm oHWM UMET MUHUMANbHYIO WWPUHY NEeYaTHOro
nposogHuka 0,3 MM, @ A/IMTENbHO NMPOTEKALWMA N0 HUM TOoK He npeBbiwaeT 0,518 A. AHaNOrMYyHO nNevyaTHble
NPOBOAHWKN MUHUMAsbHOM WwunpuHel 0,5, 1,0 1 2,0 MM OTHOCAT K TeMnepaTypHOMY knaccy T4 npwu
MaKkcuManbHbix Tokax 0,814, 1,388 n 2,222 A, COOTBETCTBEHHO. TeMnepaTypHyt0 Krnaccupukaumo nevyaTHbixX
NpOBOAHWKOB ASIMHOM 10 MM UM MeHee He NpoBOAST.

6.2.3.2 B ocTanbHbIX cny4yasix TeMnepaTypHbIA Klacc MeAHbIX NPOBOAHMKOB MevyaTHbIX naaT A0/KEH
onpeaensTbCs B COOTBETCTBUM C Tabnuuen 2.

Tabnuua 2 - TeMnepaTtypHas knaccudukaums NnpoBoAHMKOB NMevaTHbIX naaT (NpyM MakcuMasbHOoM
TemMnepaTtype okpyxatowen cpeabl 40 °C)

MakcrmManbHasa WwupuHa MakcmMManbHbIV 4ONYCTUMBIN TOK, A, Ans TeMNepaTypHbIX K1acCcoB

nevyaTHOro NpPoBOAHUKA, T1-T4 nrpynnbl I T5 T6
MM

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
MpuMeyaHus

1 3HayeHuns gaHbl 4N MaKCUManbHO AoNyCTUMbIX 3HAYEeHUN NOCTOSSHHOIO MK 3CbeeKTI/IBHOFO 3Ha4yeHunsa
nepeMeHHOro Toka.

2 Tabnmua OTHOCUTCH K OA4HOCTOPOHHUM MeYyaTHbIM nNnaTtaM TonwmHon 1,6 Mm 1 6onee co cnoem meam
TONWMHOM He MeHee 35 MKM.

3 Ana nnat TonwmHon ot 0,5 fo 1,6 MM MakcMManbHbIM TOK YMeHbLUAoT B 1,2 pasa.



4 1na ABYXCTOPOHHMX Me4vaTHbIX NiaT MaKCUMMasbHbIM TOK yMeHbLlatoT B 1,5 pasa.

5 Ona MHOrocnomHbIX NnaT MakCMManbHbIA TOK YMEHbLUAT B ABa pa3a.

6 Mpu TONWMHE Meam 18 MKM MaKCMMasbHbIA TOK yYMeHblatoT B 1,5 pasa.

7 MNpwu TonwmHe cnosi Mean 70 MKM MakCUManbHbIN TOK MOXHO yBenuuntb B 1,3 pa3sa

8 lMNpwn NpoxoxAeHnn NeyaTHOro NPoBOAHMKA NOA dNEMeHTaMu, pacCcenBaroLw MMM Npu HopManbHon paboTte
WY noBpexaeHnsax MowHocTtb 0,25 BT nnu 6onee, Tok yMeHblwatoT B 1,5 pasa.

9 B mecTe NoaKIYEHNS 31EMEHTOB, pacCcenBatoLLMX NpyM HOpManbHOM paboTe nnm NOBpPEeXAEeHUSX MOLLHOCTb
0,25 BT 1 60nee, WNPUHY AOPOXKM YBENNYMBAIOT B TpM pa3a Ha anuHe 1,0 MM unu ymMeHbLLAOT B ABa pasa
MaKCUManbHbIN TOK. Ecnu aopoXka NpoxoAuT Noj 3N1eMeHTOM, AONOSHUTENIbHO UCNOMb3YIOT KO3 hULNEHT,
npuBeLEHHbIN B npuMevaHum 8.

6.2.3.3 JlonyCTMble OTK/IOHEHUSA NPU N3FOTOBEHMWN NEeYaTHbIX NaaT He AO/MKHbI YMeHbLaTb MUHUMaNbHYO
LWKWPUHY neyaTHoro nposogHunka 6onee yeM Ha 10 % wan 1 MM, B 3@aBMCUMOCTU OT TOr0, KaKoe U3 3HaYEeHUI
MEHbLUE.

6.2.3.4 Npun MakcUManbHOM BXOAHOM MOLIHOCTK P; He 6onee 1,3 BT neyaTHble NPOBOAHUKU MOIYT 6bITb
OTHeCeHbI K TeMnepaTypHOMYy knaccy T4, n gonyckawTcs AN NMPpUMEHeHUs B 31eKTpoobopyaoBaHUM rpynnbl
I.

6.2.4 Manbie 31EMEHTHI

6.2.4.1 MakcuManbHas TeMnepaTypa 3/1EMEHTOB C NoLWaabio NOBEPXHOCTU MeHee 10 cm?, Hanpumep,
TPaH3UCTOPOB WM PE3NCTOPOB, MOXET MpeBbIWAaTh AONYCTUMYIO TeMNepaTypy No TeMnepaTypHOMY Kraccy,
€C/N BbIMOMHAETCS OAHO U3 CNeaAyoLWnX YCIOBUi:

a) Npu UCNbITaHUsAX cornacHo 10.7 Manble 3feMeHTbl He AOKHbI NOAXMUIaTb B3PbIBOOMNACHYIO CMech, a Ntoboe
NX paspylueHune nnm agedopmaunst 3a CYET BbICOKOW TeMMepaTypbl He AOJIKHbI HapyLlaTb BMA B3PbiBO3aLLMThI;

6) ana rpynnbl I n TeMnepaTypHOro knacca T4 pa3Mepbl MasibiX 3/IEMEHTOB AO/XHbl COOTBETCTBOBATb
Tabnuue 3;

B) ANS TeMnepaTypHOro knacca T5 TemnepaTtypa NoBEpXHOCTU (3a UCKIOYEHMEM NPOBOOYHbIX BbIBOAOB)
ManblX 3/1IEMEHTOB He Ao/KHa npesbiwaTtb 150 °C.

Tabnuua 3 - [lonycTuMble NapaMeTpbl A8 TeMNepaTypHoro kiacca T4, C y4eTOM pasMepoB 3/1ieMeHTa U
TeMmnepaTypbl OKpyXaloLlen cpeabl

Obulas naowaab NOBEPXHOCTU S, NCKAOYas TpeboBaHue, NpeabaBnsemoe K knaccy T4 un rpynne I
NPOBOMOYHbIE BblBOAbLI, MM>
5<20 TeMmnepaTypa nosepxHoctu £ 275 °C
S320 PaccenBaemas mowHocTtb £ 1,3 Bt*
20 MM<S£1000 TemnepaTtypa nosepxHoctu £ 200 °C

* PaccevBaeMyto MOLHOCTb MOHWXaT A0 1,2 BT npu TemnepaTtype okpyxatowen cpeabl 60 °C vam go 1,0 BT
npu TemMnepaTtype okpyxatoulen cpeabl 80 °C

6.2.4.2 ns NOTEHUMOMETPOB Nowaib NOBEPXHOCTU BbIBUPAIOT UCXOAS U3 NMOBEPXHOCTU PE3UCTUBHOMO
3NeMeHTa, a He BHELUHel NOBEePXHOCTU NoTeHUuMoMeTpa. B npouecce ucnbiTaHuii cneayeTt NpuUHUMaTh BO
BHMMaHWe yCI0BUSI MOHTa)a, TENI00TBOA U oxnaxaarowmin ahdeKT KOHCTPYKUMM NOTEHLUMOMETPA B LIESIOM.
TemnepaTypy U3MepsitoT Ha AOPOXKKE NMOTEHLMOMETPA NPW MaKCMMasibHOM 3HaYeHUM TOKa, KOTOPbIN MOXET
npoTekaTb B HOPManbHOM WM aBapuMHOM pexume paboTbl Afs 3a4aHHOMO YPOBHS MCKPO6E30nacHoOM Lenu.
Ecnu nsMepeHHble 3HaueHus ConpoTUBEHUSI NOTEHLMOMETpa MeHblue 10 % ComnpoTUBIIEHUS NeYaTHOro
NPOBOAHMKA, TO MNPU OLIEHKE CieAyeT yunTbiBaTb CONPOTUBEHNE NOC/IeAHEro.

6.3 CoeaMHMTENbHbIE YCTPOMCTBA AN NOAKJIIOUYEHUS BHELWWHUX Lenen

6.3.1 3axumsbl




6.3.1.1 3axuMbl 4na npucoeanHeHns nckpobesonacHblX Lenen A0/MKHbI YA0BNEeTBOPATL TpeboBaHUAM
Tabnuubl 4, 1 OTAENATLCA OT 3aXXMMOB MCKPOOMACHbIX Lener ogHMM U3 cneaytowmx cnocobos:

a) 3aXKMMbl ANs NpucoeanHeHuns VICKpO6eBOI'IaCHbIX M MCKPOOMACHbIX Lenen A0NXKHbI 6bITb pacnosioXXeHbl B
pa3HbIX BBOAHbIX OTAENEHUAX;

6) 3NEeKTPUYECKUNI 3a30p MEXAY 3a)XMMaMM 4N NPUCOeAMHEHNS NCKPOBEe30MnacCHbIX N MCKPOONacHbIX Lenen
OO/HKEH COCTaBNATb He MeHee 50 MM, NpK 3TOM pacrnosIoXKEHNE 3aXXMMOB N Crocob NMpoknaakn NpoBoaoB
OOJHKHbI MCKNOYATb 3aMblKaHUA Mexay UCKpob6e30onacHbIMM M MCKPOOMACHbIMUK LiensaMm Npu obpbiBe nmn
CMeLeHNN NPoBOAHMKA;

B) NMPUMEHEHNE MEXAY 3aXXUMaMh OAna npuncoeanHeHnsa VICKpOGeBOI'IaCHbIX N UCKPOONacCHbIX uenen,
pacnosiIoXXeHHbIX B OAHOM OTAENEHUN, N30/IILMOHHON MM 3a3EMIEHHON MeTaNIM4yeckomn neperopoaku.

OTn cnocobbl pasaeneHns AoMKHbI NMPUMEHSITLCS, KOrAa MCKpo6e30nacHOCTb 31eKTPUYECKOW Lenn MOXeT
6bITb HApYyLUEHA COEAMHUTENbHBIMU MPOBOAAMM, KOTOPLIE NMPU 06PbIBE COEAMHEHUS! C 3aXXKMMOM MOTYT
3aMKHYTbCSl Ha Apyrue NpPOBOAHUKW WM 3/IEMEHTbI BHYTPEHHEro MOHTaxa.

KOHCTpyKTUBHbIE pelueHns 6) u B) MOryT rIPUMEHSITbCS, €C/IN HArNps)XeHne NcKpoornacHou (cuioBo#) yenu He
npesbiwaet 1200 B gns anektpoobopynoBanus rpynnbl I u 1000 B 415 371eKTpoobopyaoBaHus rpynnbi I1.

MpuMeyaHune - 3aKMMbl ANa NOACOEAMHEHNS BHELWHUX Lener K McKkpob6e3onacHOMYy U CBS3aHHOMY
3n1eKkTpoobopya0BaAHMIO AOMKHbBI 6bITh BbINOSHEHBI TAKMM 06pa3oM, UTO6bl OHM HE MOBpeXAaNnUCb Npu
coeauHEHUAX.

6.3.1.2 N3015IUMOHHbIE UM 3a3EM/IEHHbIE METAIMYECcKne Neperopoakn AoMKHbl OTBeYaTb Cleayowmm
TpeboBaHMAM:

1) Kpasi neperopoaok AOMKHbI OTCTYNaTb OT CTEHOK He 6onee yeM Ha 1,5 MM, UM gonxHo obecnedynsaTbCs
MWHMMasNIbHOE paccTosiHMe 50 MM Mexay 3aXxkumaMu B 1t060M HanpasieHUN BOKPYF NepPeropoaku;

2) MeTannmMyeckme neperopoakn AO/MHKHbI 3a3eMAATLCA M UMETb AOCTAaTOYHYI MPOYHOCTb U XKECTKOCTb, YTO6bI
He paspyLlaTbCs NPy MOHTaXe M aKcrnayaTtauum. ToNWmnHA Takmx neperopoaok AomMkHa 6biTb He MeHee 0,45
MM. [pX MeHbLUel TONALWNHE Neperopoakn A0MXKHbI COOTBETCTBOBaTb TpeboBaHmamM 10.10.2. 3a3eMeHHble
MeTan/nyeckue neperopoikun A0/MKHbI NPONyCcKaTb MaKCUMabHbIA TOK, BO3MOXHbIN B aBapuUHbIX pexumax,
6€e3 NnporopaHusi Neperopoakn UM NOBPEXAEHUS LieNn 3a3eMIeHuns;

3) HeMeTannnyeckne N3onaUMOHHbIE Neperopoakn AO/MKHbI UMETb TOMWMHY He MeHee 0,9 MM U KpenuTbcs
Takmm o6pa3oM, 4To 6bITb AOCTATOUYHO YCTONUMBBLIMU K AedopMauunaM. Mpu MeHbLlen TONLWMHE Neperopoakm
OOJXKHbI yAOBETBOPATbL TpeboBaHmaM 10.10.2. HemeTaimdyeckme neperopoaku AOJIKHbI UMETh
COOTBETCTBYROLUNI MHAEKC TPEKNHIOCTOUKOCTH. D/IEKTPUYECKUE 3a30Pbl, MyTU YTEYKN U APYrNe pacCTOSIHUS
pasgaeneHust AO/KHbI U3MEPSITbCSI BOKPYI NEPEropoAKU. DIEKTPUYECKas NMpoOYHOCTb U30SUMN 1EPErOPOAKU
AO0/DKHA yA0BAETBOPSTL TpeboBaHmsIM 6.4.12.

6.3.1.3 3Ha4yeHuns aneKTpMYEeCcKMX 3a30p0B MeXAy Hen3oaNpoBaHHbIMW TOKOBEAYLLMMM YaCTAMU 3aXKNMMOB
pasfnyHbIX NCKpobe3onacHbIX Lenen, Mexay 3axuMamm He3a3leM/1eEHHbIX NCKpobe30onacHbIX Lene n
3a3eMJIEHHbIMU YaCTAMU BBOAHOIMO OTAE/IEHMS [OMKHbI 6bITb HE MeHee NpuBeAeHHbIX B Tabnuue 4.
PaccTosaHua mexay 3axmmamMm MCcKkpobesonacHbIX Lenen Ao/mkHbI obecneumBaTb aNeKTpMYeckme 3a3opbl He
MeHee 6 MM MeXxAay HeU30/IMPOBaAHHbIMM YaCTS MU BHELWHUX NPOBOAHUKOB B COOTBETCTBMKM C pUCYHKOM 1. lMpun
3TOM HeobxoaMMOo Y4nTbiBaTb BO3MOXHOE NeEpPEMELLEHNE XKECTKO He 3aKpenJiIEHHbIX METANTTNYECKNX yacTen.

6.3.1.4 Ecnm npm aHanu3se 6e30nacHOCTU He 6bIM YUTEHbl BO3MOXHbIE MEXCOeANHEHUS, TO MUHUMalIbHbIN
3NEKTPUYECKUI 3a30p MeXAY HEN30JIMPOBaHHbIMU TOKOBEAYLIMMM YAaCTAMU BHELLIHNX NMPOBOAHUKOB,
NOAK/OYAEMbIX K 3aXXMMaM UCKpoHe30omacHbIX Lienen, U 3a3eMIeHHbIMU MeTa/l/TMYECKMUMU UNN APY UMY
NpPOBOASALLMMU YACTAMU INEKTPOO6OPYAOBAHNS AO/KEH COCTaBASATb HE MeHee 3 MM.

6.3.1.5 BuHTOBbIE (60/1TOBbIE) 3aXXUMbI AOIKXHbI ObITE MPEAOXPAHEHbI OT CAMOOTBUHYMBAHUS, @ Kabenu u
rpoBoAa, COEANHEHHBIE C 3aXUMaMu - OT BbiAEPrUBaHUSA.

6.3.1.6 3axuMbl 4715 IPUCOEANHEHNST BHELLHNX MCKPOOE30MacHbIX Lenei AO/DKHbI 3aKpbIBaTbCSl KPbILLIKOM,
3annpaemoit crieunasbHbIM UHCTPYMEHTOM, W/IN OrJIoMOUPOBaTLCS. IT0 TpeboBaHNE He OTHOCUTCS K
3/71eKTPO06OPY.OBaHMIO, yCTaHaBIMBAEMOMY B 060/104KaxX NN LWKagdax, CHabXeHHbIX 3amopHbIMU
yctpovicteamu rno FOCT P 51330.0 vaun onaoM6upoBaHHbIX.

6.3.2 DneKkTpu4yeckme pasbeMbl



6.3.2.1 KOHCTpYyKUMS pa3beMoB, NMpegHasHavYeHHbIX 415 NOAKYEHNS BHEWHNX NCKpobe3onacHbIX uenen,
AOJKHA OT/IMYATBLCSA OT KOHCTPYKUMU APYTUX Pa3beMOB M He A0/KHa 6biTb B3anMo3aMeHsseMon. KOHCTpyKuUus
pasbeMa A0/HKHA NUCKKYaTb BO3MOXXHOCTb HEMPAaBWUIbHOIO COeANHEHUS, HanpMMep, C NMOMOLLbIO
HanpasnsoWwmMX WTUHOTOB UK rHe3a.

6.3.2.2 [1nga nogkntoyeHnsa nckpobesonacHbIX Lenen AonycKkaeTcs NpuMeHeHne og4HOTUMHBLIX Pa3beMOB, eCnun
MPUHATBI Mepbl, UCK/OYAKOLWME BO3MOXHOCTb UX HEMPaBW/IbHOIMO COeANHEHUS, HanpuMep, Npu NMOMoLLKn
Kto4a, v pasbeMbl AO/KHbI NAEHTUHULNPOBATLCA MAPKMPOBKOM UM LLBETOBbLIM KOAOM.

Tabnvua 4 - 3a30pbl, NYTU YTEYKU U CPaBHUTENbHbIE MHAEKCHI TPEKMHIOCTOMKOCTM

1 Hanpsxenwne, kB, He |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
6onee

2 DneKkTpuyeckui i,5(20 (30| 40])|50)|60)| 70]| 8,0 |10,0|14,0]|16,0 - - - -
3a30p, MM

3 DnekTpuyeckum o5|107|10}{13}|1,7 (20 |24)|27|33)|46)|53]|9,012,0|20,0]| 33,0
3a30p Yyepes KOMMNayHa,

MM

4 DnekTpuyecknin o5|05)05}|07|08 (1012|1417 |23 |27 | 45| 6,0 |10,0| 16,5

3a30p Yepes TBepablit
3/1eKTPOMU30/ALMOHHbIN
Martepuan, MM

5 MyTb yTeukn no 1,5120)| 30| 4,0 | 8,0 (10,0|150|18,0|25,0|36,0|49,0| - - - -
NoBEPXHOCTH
3/1EKTPOM30NSLUMOHHOIO
MaTepvana, MM

6 MNyTb yTeuku no 0510710} 13|26|33|50)|60]8,3|120]16,3 - - - -
NMOBEPXHOCTH,
MOKPbITOM
3NEeKTPOU30ISLMOHHbBIM
MaTepuanom, MM

7 CpaBHUTENbHbIN | ia - 100 | 100 | 100 | 175 | 175 | 275 | 275 | 275 | 275 | 275 - - - -
MHAeKC ib,| - 100 | 100 | 100 | 175 | 175 | 175 | 175 | 175 | 175 | 175 - - - -
TPEKMHIOCTOMKOCTU | jc

(CnT)

MpuMeyaHuns

1 Ana Hanps»XeHus cB. 1575 B HOpMUPYIOTCA TONbKO 3/1IEKTPUYECKNE 3a30pbl

2 MNpwu HanpsixxeHun 4o 10 B CUT 31eKTpom30isiLMOHHOIo MaTepuasa yKasblBaTb He TpebyeTcs




dz3 dz6 dz3

I - TokonpoBoAALWMNIM cnoi; T - 3a30pbl U AANHA NYTU YTEeUYKU B COOTBETCTBUM C Tabnuuen 4;
d - 3a30pbl U ANIMHA NYTU YTEUYKU B COOTBETCTBUM C 6.3.1

MprMeyaHuWe - YKaszaHHble pasmepbl T U d - 3TO 3a30pbl N0 BO3AYXY M AJIMHA MYTU YTEUKM BOKPYT U30MSLMM B
MUIMMETPAX, KaK YKa3aHo Bbille, a He TOJUMHA U30NsSUNN.

PucyHok 1. TpeboBaHMs K 3a30paM U AJSIMHE NYTU YTEUKWN 4S9 3aXMMOB, K KOTOPbIM MOAK/IHOYEHbI
pasfesibHble nckpobesonacHsle Lenu

6.3.2.3 B pasvemax, npegHasHadyeHHbIX 4714 NMOAK/TIOYEHNS BHELLHNUX MCKpO6e3OI'IaCHbIX, H€ CBs3aHHbIX
Mexay coboii ueneh, nyTn YyTEUYKN U SJIEKTPNUYECKNE 3a30pbl MEXXAY TOKOBEAYLINMU HAaCTsSMU, K KOTOPbIM
MoAKJ/II4YeHbI pa3Hble LHeruv, A0J/IXKHbI y/0BJ/1IETBOPSATh Tp66OBaHMﬂM Tabanubl 4.

6.3.2.4 lNpucoeanHeHne NpoBoAOB K pa3beMaM AOSHKHO BbINOJIHATLCA B COOTBETCTBUM C 6.3.1. Mpu
MCNOJIb30BaHMKU crieumanbHOro MHCTPYMEHTa, MCKJII0YaoLWero BO3MOXHOCTb OTCOEANHEHNSA XUbl
NPOBOAHMKA, Pa3beMbl AO/HKHbI OTBEYaTb TONbKO TpeboBaHMsaM Tabnuubl 4.

6.3.2.5 Pa3beMm, cogepxaliunii Lenun 3aseMsieHunsl, NoBpexXaeHne KOTOPbIX MOXET OKa3aTb BJ/IMSIHME Ha
nckpobe3onacHOCTb 3/1eKTPUUECKON Lenu, A0/MKeH 6biTb BbINOSIHEH B COOTBETCTBUK C 6.6.

6.3.2.6 []15 NoAK/I0YEHNS] BHELLIHUX UCKPObe30racHbIX U MCKPOOMNAacCHbIX Lernei, B TOM YUC/IE U CETEBbLIX
AOJDKHbI IPUMEHSTLCS] Pa3beMbl, B KOTOPbIX MYyTH YTEYKU U S/IEKTPUYECKNE 3a30Pbl MEXAY TOKOBEAYLLNMU
yactamm (Wtugdtamm nam rHesgamm) yAoBAeTBOPsIOT TpeboBaHusiM Tabanubl 4, a pa3aeneHuns Mexay
3axumamu 4715 NpucoeanHeHns Kabesaei nan npoBoOAOB yKa3aHHbIX Lenei, Mexay Hen3oanpoBaHHbIMU
yyYacTKaMu rnpucoeanHNUTE/IbHbIX MPOBOAOB, a TAKXKe MEXAY 3a>XuMaMy U 3a3eM/1eHHbIMU HYacTSIMU AO/IKHbI
BbIMOJIHATLCS B COOTBETCTBUM C TpeboBaHnsiMm 6.3.1.



6.3.3 OnpegeneHne OTHOLWEHUS MaKCMManbHON MHAYKTUBHOCTU K conpoTtuBneHuto (LO/RO) ana ncroyHmka
NMUTaHUA C BHYTPEHHUM conpoTueieHneM Ri.

OTHOLWeEeHMe MaKCUMasibHOW BHELWHeNn MHAYKTUBHOCTU K conpoTtueneHuto (Lgo/Rp), MTH/OM, KOTOpble MOryT
NoAKOYATLCSA K UCTOYHUKY MUTAHUSA C BHYTPEHHUM COMPOTUBIIEHMEM R; IONXKHO BbITb paccynTaHo no
cnepytoulen popmyne

GeR, +(64e* R — 7202
i G &)

b
4,507 , )
rae e - MMHMManbHas BoCniameHsowas aHeprus, [x;
R; - MUHUMaNbHOE BHYTPEHHEE COMNPOTUB/IEHNE UCTOYHUKA NUTaHUSA, OM;
Up - MakcuMasnbHoOe HanpsiXXeHue X0s0CToro xoaa, B;
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dopmynbl (2) 1 (3) yunTbiBalOT KO3 duumMeHT 6e30nacHoOCcTM 1,5 no TOKy, 1 He AOKHbI UCMOIb30BaTbCS,
koraa C; Ha BbIXOAHbIX 3aXkuMax anekTpoobopyaosaHusa npesbiwaeT 1 % oT Co.

MpumeyaHus
1 Mpwn KoaddurumeHTe NckpobesonacHOCTH, paBHOM 1, 3HayeHue Lg/Rp AOMKHO 6bITb YBEennyeHo B 2,25 pasa.

2 O6bI4HO OTHOWEHUE Lo/Rp MPUMEHSETCA ANS OLEHKWN BIIMSHWUA pacnpeiesieHHbIX napamMeTpoB Kabens, a ero
NPpUYMEHEHWE AN COCPEAOTOUYEHHbIX 3HAUEHUN MHAYKTUBHOCTA U COMPOTUBIEHUsI TpebyeT 0coboro
paccMoTpeHus.

6.3.4 MNoCcTossHHO NoAcoeanHEHHble Kabenu

SnekTpoobopyaoBaHNE, CKOHCTPYMPOBAHHOE C MOCTOSIHHO MOACOEANHEHHbIM Kabenem, AONXKHO 6bITb
ucnelTaHo B cooteeTcTemmM € 10.13.

6.3.5 TpeboBaHusi K 371EKTPUYECKUM LIEMSIM

6.3.5.1 MCKpO6e3OI'IaCHbIe n raJibBaHNM4eCkn CBs3aHHbIE C HUMU MCKPpOOracHsbIe Lernn AOJIXKHbl UMETb
rasibBaHn4eckoe pasgesieHune ot CUJI0BOM, CUIrHaJIbHOM MJIN OCBETUTE/IbHOM CETEM rNnepeMeHHOro Toka.

Jlonyckaercsi ra/ibBaHN4YeCKOe COeaNHEHNE MCKPOBE30MacHbIX M CBS3aHHbLIX C HUMU S/1EKTPUYECKUX Liernedd
Yepes UCKPO3aLLNTHbIE 3/1EMEHTbI C LernsiMyu aBTOHOMHbLIX MCTOYHUKOB MUTaHUS NMOCTOSIHHOIO TOKa
(aKKyMynsaTOpHOV baTapeun, reHepaTtopa rnocTOSIHHOro Toka, npeobpas3oBaresis).



6.3.5.2 Uckpobe3zonacHas uenb He A0/IKHA 3a3eMSATbCS, €C/IN 3TOro He TpebytoT yc1oBusi paboTs!
3/1eKTpoobopyoBaHUS.

6.3.5.3 [pu 3a3eMaeHnn MCKPO6Ee30rnacHbIX Lernel coeauHeHNe C 3eM1eH [OJIKHO BbIMOJIHATLCS B O4HOM
TOYKe.

B cnyyae 3a3emsieHns Leny B AByX TOYKax HEobXo0AUMO yUnUTbIBaTb BO3MOXHOCTb HABEAEHWS ONacHOro
HarnpsiKeHusi B 3TOM Lernu, n A0JKHbI 6biTb MPeAyCMOTPEHbLI AOMOJIHUTE/IbHLIE MEPbLI M0 06ECNEYEHMNIO ee
B3pbIBO3aLUYMNLLEHHOCTH.

6.3.5.4 BHewHne MCKPO6e3OI'IaCHbIe n NCKpooracHble Lernn AOJDKHbI NMPpOoK/iaAablBaTbCA pa3Aa€sibHbIMU
kabensimn nauv npoBogamu.

6.3.5.5 [lonyckaeTcs coBmeLleHne B O4HOM BHELUHEM Kabesie pa3HbIX MCKpO6e30nacHbIX Lernew,
rasbBaHNYeCKU HE CBS3aHHbIX MeXy CObO0/.

6.3.5.6 Bo BHeLuHeNn nckpobe3onacHow Lenu AOJIXKHbI yYUTbIBATLCS €MKOCTb, MHAYKTUBHOCTb U
COrnpoTUBIIEHNE COEANHUTEbHBLIX Kabener n npoBoAOoB.

6.4 lNyTn yTEYKUN U d1EKTPUYECKUE 3a30pbl

6.4.1 MyTn yTeykKn n aneKTpruleckme 3a3opbl Mex/y TOKONPOBOAALWMMM HACTAMU

6.4.1.1 MNpw oLeHKe NyTen yTeUKM U 3/1eKTPUYECKMX 3a30p0B MeXAy MCKPo6e3onacHom u
Henckpo6e30nacHoi Lenblo, pasiMyHbIMU MCKPO6e30nacHbIMU LensiMmu, MCKpo6e30nacHbIMU LensiMu 1
3a3eMJ/IeHHbIMU WU U30/IMPOBAHHBIMM META/INIMYECKMMI YacTsIMW 31eKTPoo6opyA0BaHUSE HE06X0AMMO
YyUUTbIBaThb Cleayowmne ycrnoBus:

1) anekTpuyeckme 3a30pbl CriefyeT n3MepsiTb C Y4EeTOM BO3MOXHOIMO 06pbiBa NMPOBOAHMKOB UM CMELLEHUS
TOKOMPOBOASALWNX YacTen. TexHonorndeckne AonyCcku npu U3roToBAEHUN He AOSKHbI YMEHbLUATb 3a30pbl
6onee yem Ha 1 MM unn 10% (6epyT MeHblLUee N3 ABYX 3HAYEHUn);

2) 3neKTpUYecKue 3a3opbl, YAOBNETBOPSOWMNE TPe6oBaHUAM Tabnmubl 4, AOSIXKHbI pacCMaTpMBaTLCA Kak
HenoBpexaaemble;

3) aneKkTpuyeckue 3a30pbl, He yaoBneTBopsowme TpeboBaHnamM Tabnanubl 4, HO COCTaBNAOWME HE MeHee 1/3
3HAYeHWUN, yKa3aHHbIX B Tabnuue 4, A0NXHbl pacCMaTpUBaTLCS KaK MOABEPXXEHHbIE YYNTbIBAEMbIM
NoBpeXAEHMSIM Ha 3aMblkaHWe;

4) aneKTpu4yeckune 3a3opbl, COCTaBAAOWME MeHee 1/3 OT 3Ha4YeHWi, YKasaHHbIX B Tabnuue 4, AONXKHbI
paccMaTpMBaTbCs KaK MOABEPXKEHHbIE HEYUNTLIBAEMbIM MOBPEXAEHMAM Ha 3aMblKaHue.

6.4.1.2 DnekTpunyeckue 3a3opbl 4515 TOKOBEAYLLMX YacTel, pasae/ieHHbIX 3a3eM/IEHHbIMU NeYaTHbIM
NMpOBOAHWKOM W/IN NEPErOPOAKON, BbIMOJIHEHHLIMKU B COOTBETCTBMU C TpeboBaHusaMn 6.4.1, 6.4.10 n 6.6,
HaCTOALWMM CTaHAAPTOM He pernaMeHTUpYoTCs.

6.4.1.3 [MyTn yTeUKU U INEKTPUYECKME 3a30Pbl MEXAY NCKPOOE30MaCHbIMMU LEMSMU U 3a3€MIEHHbLIMMN
reyaTHbIM MPOBOAHMKOM UM NEPEropoAKo AO/KHbI yA0BAETBOPATL TPe6oBaHUAM Tabinubl 4.

6.4.1.4 3azeMneHHas MeTanIMyeckas neperoposka Ao/HKHa NPOYHO KPenUTbCS K OCHOBHOW KOHCTPYKLMK,
MMETb AOCTAaTOYHYIO TOJILLUMHY U TOKOMNPOBOAALLYO CI'IOC06HOCTb, YTO6bl UCKHOUUTD neperopaHune
neperopoakn nnan noBpexaeHnsa Luenn 3a3eMsieHnsa B aBapVIVIHbIX ycnoBuax akcnayatauuu. I'Ieperopop,Ka
nnbo foMmKHA MMEeTb TONWNHY He MeHee 0,45 MM 1 fgomkHa 6biTb MPOYHO 3aKpensieHa C MeTalyIn4yeCcKon
3a3eMJIEHHOM YacTbio 060/104KM 31ekTpoobopyaoBaHUs, MO0 NpU MeHbLUEN TONWMHE A0KHA ObiTb
ucnoelTaHa B cootsetcTemmn ¢ 10.10.2.

6.4.1.5 Ecnun HeMeTannnyeckas nsonupytowas neperopogka ¢ COOTBETCTBYHOLWNM NHAEKCOM
TpeknHroctomkoctn CUT ycTaHoBMEHa MexAy TOKONPOBOAALMMWN HYAaCTSMU, SNEKTPUYECKME 3a30pbl U NMYTH
YTEUKN AO/KHbI 6bITb M3MEpEHbl BOKPYT NMeperopoaku, npu ycioBum, YTo ee TOJWKNHA COCTaBseT He MeHee
0,9 MM, a Npu MeHbLUEN TOMLWNHE MEXaHNYecKasl NMPOYHOCTb NMeperopoakn AoskHa 6biTb UCNbiITaHa B
cootBeTcTBuM ¢ 10.10.2.

lMpuMeyaHne - MeToabl OLLEHKW NMpuBeaeHbl B MpuUaoXeHun B.



6.4.2 HanpshxeHne mexay TOKONpoBOAALUMMM YacTaAMU

6.4.2.1 HanpsxeHue, NpuBeAeHHoOe B Tabnuue 4, - 3TO HanpsikeHue Mexay JitobbiMU LBYMS
TOKOMPOBOASLLMMUN YaCTIMU 3NEKTPUUECKUX Lienei, Hanpumep Mexay Mckpobe3onacHow Lenbto u
MCKPOOMAaCHOM YacTblo 3TOM XKe Lenu, MCKPo6e3omnacHOM LEenbio U MCKPOOMACHbIMU LeNsMU, MEXAY
NcKpo6e30onacHbIMU LensiMU, 3N1EKTPUUYECKN HE CBSI3AHHbIMU MeXay COB0M.

6.4.2.2 lNpun oueHKe 3NeKTPUYECKMX 3a30pOB U NyTen yTeuku no tTabnuue 4 A0MKHbI MPUHMMATBLCA
cneayoLwue 3HaYeHNs HanpsKeHus.

a) Ong anekTpuyeckmx Lenemn, rabBaHNYEeCKN He CBA3aHHbIX Mexay coboi, B KayecTBe 3HaUYEHUs
Hanps>XXeHuna Ao/KHa NpUHMMaTbCA Haubonblas n3 CYMM aMMAUTYAHbIX 3HAYEHUN HanpsXKeHU aTux uenen,
KOTOpas sABNSETCA NPOM3BOAHON OT:

- HOMMHAJbHbIX HanpsXKeHWiA;
- MaKCUMasibHbIX HarMpsKeHMIN, yKa3aHHbIX U3roTOBUTENIEM, KOTOPbIE MOryT 6€30MacHO NMPUMEHSATLCA B LEnu;
- NOBbIX HANpPsXKEHUI, reHepUpyeMbIX BHYTPU 3TOro 3/1eKTPoo60pya0BaHMS.

Ecnu ogHO 13 Hanps)eHui coctaBnsieT MeHee 20 % OT Apyroro, To B KAYeCTBE UCXOAHOIro NPUHMMAIOT
6osblUee HanpsKeHue.

CeTeBoe Harnpsi)xeHne [O0/IXKHO paccMaTpmnBaTbCs C y4ETOM CTaHAaPTHOrO OTK/IOHEHUS OT HOMUHA/IbHOIMoO
3Ha4YeHnA4.

Ona cMHyconpanbHbIX HaNps>XXeHU aMnInTyAHOe 3HavYeHue onpeaensierTcs Kak npovsseseHue
3(pHEKTMBHOIO 3Ha4YEHUST HOMUHANIbHOIO HanpsXeHus Ha O2;

6) Onsa anekTpuyeckmx uenen, rabBaHUYECKU CBS3aHHbIX Mexay coboi, MakcuManbHoe 3HayYeHne
HanpsXeHWsl, KOTOPOe MOXET BO3HWKHYTb B 10601 4acTu 3Tol Lenn. ITO TakXe MOXeT 6bITb CyMMa
HaNps>XeHWN pas3fIMyYHbIX UCTOYHUKOB NUTaHWUS, NOAKIIIOYEHHbIX K 3/1eKTpuyeckol uenu. Ecnm ogHo m3
HanpshkeHnn coctasnseT MeHee 20 % OT Apyroro, To B Ka4yecTBe MCXOAHOro NpuHuMatoT 6onbluee
HanpsKeHue.

6.4.2.3 Bo Bcex cny4yaax cneayeTt NpuUHUMaTh MakKCUMMasibHble 3HAUYEHUS HANPSXEHUs, KOTOPblE MOXHO
NoNyyYuTb B aBapuiiHbIX pexumax paboTbl B COOTBETCTBUM C pas3genom 5.

BHelwHee HanpshxeHne Heob6XoANMMO NpUHMMaTbL paBHbIM Un, 1 Ui, HanpsxeHus nepexoAHbiX MpoLeccos,
KOTOpbl€ MOryT BO3HMKATb NPU pasMblKaHUKU LEenn YCTPONCTBOM 3alUMUTbl, HAanpuMmep naaBKuM
npeaoxpaHuTesneM, He YYMUTbIBAKOT MPW OLEeHKe NyTen yTeuku, HO AO/MKHbI MPUHMUMATbCS BO BHMMaHue npu
OLEHKE 3TEKTPUYECKUX 3a30pOB.

6.4.3 SneKkTpuYeckunin 3a3op

6.4.3.1 Npn n3MepeHnmn anNeKTpuYecKknx 3a3opos Mexay TOKONMpPOBOAALLMMN HYAaCTAMU, U30MSUMUOHHbIE
neperopoakun ToawWwmHom MeHee 0,9 MM UK He cooTBeTcTByoWwMe TpeboBaHuam 10.10.2 He yUYuTbIBaIOT.
Opyrue n3onsumMoHHbIE YaCcTu AOJKHbI YAOBIETBOPATL TPE6OBaHMAM NyHKTa 4 Tabnuubl 4.

6.4.3.2 Npu aMNAUTYAHbIX 3HAYEHUSAX HanpsxeHusa ce. 1575 B Heo6xoANMMO MCNOMb30BaTb pasaennTesibHyo
N30/INPYIOLLYIO WM 3a3EMMIEHHYIO METa/TIMYECKYIO NeperopoaKy, KoTopas AO0/HKHA YAOBNETBOPSATh
TpeboBaHusaMm 6.4.1.

6.4.4 SneKkTpuUYecKmnii 3a30p Yepes 3anamMBKy KOMNayHAOM v TpeboBaHMA K KOMOAYyHAY

6.4.4.1 KomnayHa AO/MKEH OTBeYaThb cneayrwmMm TpeboBaHuam:

a) UMeTb pabouyto TeMnepaTypy, onpeaesneHHY0 U3roTOBUTENEM KOMMayHAa Uin o6opyLoBaHus, KoTopas
[lo/kHa BbITb HE MEHEE MaKCUMaslbHOW TeMMepaTypbl Jl060ro 3feMeHTa B YC/I0BUSAX FrepMeTUsaumm.

Mpun TemnepaTtype aneMeHTa Bbilwe paboyer TeMnepaTypbl KOMNayHAa HeO6X04AMMO NOKa3aTb, YTO YKa3aHHbIN
3/1EMEHT He NpUBEAET K NOBPEXAEHNIO KOMNAayHAa, KOTOpoe MOorso 6bl oTpuuaTenbHO NOBAUSATL Ha BUA
B3pPbIBO3aLUNTHI;



6) maTepuan KomMnayHaa AO/KEH MMETb MO MeHbluel Mepe To 3HauyeHne CUT, koTopoe ykasaHo B Tabnuue 4,
ecnu Kakue-nmbo Hens3onnpoBaHHbIE TOKONPOBOASLINE AETanu BbICTYNaloT U3 KoMnayHaa. ToNbKO TBepAbli
mMaTepwan, HanpuMep 3MoKCcMAHas CMosa, MOXET UMETb OTKPbLITYIO U He3aLLMLEHHYIO CBO60OAHYIO
NOBEPXHOCTb, 06pasyroLwyto Yactb 060104KkM (CM. pucyHok IM.1). OH gosmxeH oTBedaTb TpeboBaHuam 10.10.1;

B) MMETb XOopowne aareanoHHble CBOWCTBA KO BCEM ToKoMnmpoBoAAWMM AeTaNndAM, 3JIEMEHTAM BHYTPEHHEIO
MOHTaXa, 3a UCKNKYEHNEM CNlyHaeB, KOraa OHM pa3MeLlEeHbl B 060/104Ke U NOMHOCTLIO 3aNnTbl KOMMNayHAO0M;

r) 6bITb KnaccmduumpoBaH U3rotToBuTesIeM KOMNayHAa C yKasaHMeM HauMMeHOBaHUSA U COCTaBa;

ﬂ) KOMriayHA4 He AOJDKEH MMETb TPELLUNH, My3bIpbKOB, paCCfIOEHMﬁ, BbICbINaTbCs, paCTpeCKNBaTbCA C
TEYEHNEM BPEMEHU U TEPSATb CBOUX CBOVCTB BO BpeMs 3Kcrsiyaraunu.

6.4.4.2 Ona nckpobesonacHoro anekTpoobopynoBaHusa BCe Lenun, NOACOEANHEHHbIE K 3a1UTbIM
TOKOMPOBOASAWNM AeTanaMm n(nnu) anemeHtTam n(nnm) HEM30IMPOBAHHBLIM TOKOMPOBOASALLMMN AETaNsaM,
BbICTYNAKLWMM 13 KOMNayHAaa, AOMKHbI 6bITb nckpobesonacHbiMU. [oBpexaeHns BHYTPU KOMMayHAa AOSKHbI
YUYUTbIBATbCS, HO BO3MOXHOCTb BOCMJ/IAaMEHEHUS B3PbIBOOMACHOW CMECU BHYTPM KOMMNayHAa He
paccMaTpuBaeTcs.

6.4.4.3 Ecnv anekTpuyeckume uenu, NnoacoeAnHEHHbIe K 3a/MTbiIM TOKOMPOBOAALLMM YacTsaM n(unm)
3neMeHTaM U(MAn) HeEN30JIMPOBAHHBIM TOKOMPOBOASALWMM AETassIM, BbICTYNAOWMM M3 KOMMNayHAa, He
ABNAOTCA MCKPO6€30NacHbIMU, OHU AOJIXKHbBI MUMETb B3PbIBO3ALLMTY APYrMX BUAOB B COOTBETCTBMM ¢ FOCT P
51330.0.

6.4.4.4 MMHMManbHasa ToNWMHA CNOS KOMMNayHAa Haj BbICTYMNalLWwMMn TOKOBEAYLWMMWN YaCTSIMuU
anekTpoobopyanoBaHMS AOMKHA COCTaBNATb 1/2 pacCcTosaHWS, NpMBEAEHHOrO B NMyHKTe 3 Tabnuubl 4, HO He
MeHee 1 MM. YKa3aHHas TOJLMHA 3a7MBKN He TpebyeTcs, ecnm 31eMeHTbl BHYTPEHHEro MOHTa)a rnoMeLleHbl
B 060/104KY 13 M30NSALUMOHHOIO MaTepuana, CoOTBETCTBYIOLEro NyHKTY 4 Tabnuubl 4, @ KOMNayH4 HaXoAnTcs
B HErnocpeaCcTBEHHOM KOHTaKTe CO cTeHKaMu 060104KKU (CM. pUcyHok IM.1).

6.4.4.5 DnekTpnyeckas NPOYHOCTb U30A58UMUN FrepMETU3UPOBAHHOM KOMMNAyHAOM 3/1eKTpUYecKkon uenu
OOJIXXHA COOTBETCTBOBaTb TpeboBaHmsAM 6.4.12.

6.4.4.6 MNoBpexaeHne 3anMToro UM repMeTUYHO 3aKpbITOro 3/1EMeHTa, HanpMMep NosynpoBOAHMKA,
KOTOPbIW BbIMOJIHEH B COOTBETCTBUM C 7.1, 04HAKO AN KOTOPOro He U3BECTHbl BHYTPEHHME 3a30pbl U
pacCTosiHUSA Yepes 3aMBKY, AO/KHbI pacCcMaTpmMBaTbCA Kak eANHNYHOE YUYUTbIBaEMOE NOBPEXAEHMNE.

JononHuTenbHble Tpeb6oBaHMSA NPUBEAEHbI B MPUNoXeHUn I,

6.4.5 SneKkTpuYeckmnii 3a30p Yepes TBepAbl SNEKTPON3ONALIMOHHBLIN MaTepuan

TBepablil 2NeKTPOU30NSALUNOHHBIA MaTepuan (TBepaas uU3onsauus) U3roTaBaMBaOT METOAOM LUTAMMOBKU UN
OT/IMBKM B (DOpPME, HO He 3a/IMBKON. DneKTpuyeckas npoYyHOCTb TBEPAON M30NSAUMKN AOJIXKHA COOTBETCTBOBaTb
6.4.12, ecnu anekTpUYeCKMin 3a30p yAoBeTBoOpseT TpeboBaHuaM Tabnnubl 4.

MpumeyaHus

1 Ecnu usonsumsa U3rotoBsieHa U3 AByX unu 6osee YyacTen 3/1eKTPOU30ISILMOHHOINO MaTepuasna, KoTopble
HaZeXHO coeauHeHbl Mexay coboi, TO TaKylo KOMMO3UTHYO M30JISLMI0 MOXHO paccMaTpuBaTb Kak TBEPAY!HO.

2 B HacTosweM cTaHfapTe TBepAas U3ongaums - 3TO U30as8Uns 3aBOACKONro U3roToBsieHns, HanpuMep
naacTuHa, N3roToB/IEHHAs M3 MNACTUYECKNX MAcC UM CIOUCTbIX NJACTUKOB, U30SLMOHHbIE TPYBKKN unn
n3ondauna Ha nposoaax.

3 Jlak 1 noao6Hble NOKPLITUA HE CYMTAIOT TBEPAON U30NALNEN.

6.4.6 CnoxHble pa3aenenus

6.4.6.1 Npn KOMBUHMPOBAHHbLIX 3N1EKTPUYECKUX 3a30pax, HanpuMmep No BO3A4yXY U Yepe3 U30NSauunto, nx
CyMMapHoOe 3HavyeHune A0/KHO 6biTb onpeaeneHo Ha OCHOBE BCEX COOTBETCTBYHOLMX pa3aeneHnin B 04HOM
rpade Tabnuubl 4 cornacHo B.4.1.3. Hanpumep, npu 60 B:

- 3a30p (NYHKT 2) = 6 X pa3genieHne yepes TBEpAY U30NAUNI0 (MYHKT 4);



- 3a30p (NYHKT 2) = 3 X pa3geneHne yepes KomMnayHg (MyHKT 3);

- 3KBMBaJIEHTHbIN 3a30p = hakTMyeckmin 3a3op + (3 x Nboe AoNoNHUTENbHOE pa3aeneHme Yepes
KoMnayHg) + (6 x ntoboe AONONMHUTENbHOE pa3aefieHne Yepes TBEPAYO N30NSALMUIO).

6.4.6.2 DneKTPUUYECKUA 3a30p CYUMTALOT HE MOBPEXAAEMbIM, EC/IN OH HE HUXE YKasaHHOoro B Tabnuue 4.

6.4.6.3 J11060l1 3n1eKTpMnYecKnii 3a3op, COCTaBNAOWMNIA MeHee 1/3 OT AaHHbIX Tabnuubl 4, Npu pacyeTte
SKBMBAJIEHTHOrO 3a30pa He yYnTbIBaloT.

6.4.7 TyTK yTEYKM MO NOBEPXHOCTU INEKTPOMN3OASALMOHHOIO MaTepumana

6.4.7.1 NyTb yTEYKM MO NOBEPXHOCTU SNEKTPOU3ONALUMOHHOIO MaTepmana onpeaensitoT UCXoas U3 3HaUYEHU,
npuBeAeHHbIX B NyHKTe 5 Tabnuupbl 4. CUT aneKTponsonsumMoHHOro Mmatepuana AoMXXeH COOTBETCTBOBaTb
3HaYeHUAM, YKa3aHHbIM B NMyHKTe 7 Tabnuubl 4. MeToa U3MEPEHUS UM OLEHKN MYTU yTEYKM MO MOBEPXHOCTH
3NEeKTPOU30NALNOHHOIo MaTepuasna AO/KEH COOTBETCTBOBATL NPUBEAEHHOMY HA PUCYHKeE 4.

6.4.7.2 DNeKTpomn30nsaLMOHHbIE AeTanun, CoOeAnHEHHble MOCPeACTBOM Knes, AO/KHbI UMETb M30MnpytoLwne
CBOWCTBA, 3KBMBa/eHTHble CBOMNCTBaAM CMEXHOro matepuana.

6.4.7.3 NyTb yTeYKN MOXET 06pa30BbIBATLCA U3 CNOXEHUS 6onee KOPOTKMX pacCTOSIHMIN, HanpuMmep, Koraa
NyTW YTEUYKM NPEpPbIBAOTCSA TOKONPOBOAALWMMU AeTanssMu. [pn 3TOM pacCcTosiHUSA, cocTaBnsawwmne MmeHee 1/3
OT COOTBETCTBYIOLNX 3HAYEHUI, YKAa3aHHbIX B NyHKTe 5 Tabnuubl 4, He yunTbiBalOT Npu NoBpexaeHunsax. Ansg
HanpskeHu ce. 1575 B (aMnauTyaHOe 3HadyeHne) Heob6XoaMMo NCNoNb30BaTh M30NALNMOHHYO MK
3a3eMJ/IEHHYI0 MeTa/l/IMYeCKyo Neperopoaky, yAOBeTBopsowWyto TpeboBaHmam 6.4.1.

6.4.8 MyTX yTEYKM NO NOBEPXHOCTU, MOKPbLITON 3NEKTPOU30IALMOHHBIM MaTEPNAIOM

6.4.8.1 [1ng repMeTM3aunm NpoOMeXyTKOB Mexay NpoBOAHWUKAMU U CaMUX NMPOBOAHWUKOB, C LEfblo 3alUnTbl UX
OT Bflarn v Nbin, AOJIKHbI UCMOJb30BaTbCA aAr€3MOHHbIE U BNAroCTOMKUE 3N1eKTPOU30aSLMOHHbIE COCTaBbl
NOKPbITUIA. MNMoKPbITUE AOMKHO 6bITb AOCTATOYHO MPOYHBLIM U UMETb XOPOLUNE aAre3noHHblIe CBOMCTBA K
TOKOMPOBOASALLNM AeTandaM U U30ASUMOHHBLIM MaTepuanam. NokpbiTue, HAHOCUMOE pacnbl/IEHUEM, A0SIXKHO
UMeTb ABa cNosl. TpadapeTHY MAacKy He CYMTaKT TakUM MOKPbITUEM, HO MOTYT paccMaTpuBaTh Kak OAMH U3
C/I0eB MOKPbITUSA, €CN APYroM COM HAHOCAT pacrnblleHMeM, a Macka He MOoBpeXAaeTcs B npouecce namku.
Mpn Mcnonb3oBaHUN APYrMX METOAOB MOXHO HAHOCUTb TOSIbKO OAMH C/I0M MOKPbITUS, HanpuMep
NMOrpy>XeHneMm, BakKyyMHOW MPOMNUTKOMN.

6.4.8.2 MeToA, UCNOMb30BaHHbIN ANs HAHECEHUS MOKPbITUS Ha naaTy, AOJ/KeH 6biTb yKasaH B
cepTUdUKaLNOHHON AOKyMeHTaunun. Ecnm Hem3onnpoBaHHbIie TOKOMNPOBOASLLME AeTann, Hanpumep
COeMHEHNS 1 BbIBOAbI 3/IEMEHTOB BHYTPEHHEro MOHTa)a, He BbICTYMAKT U3 MOKPbITUS, TO ANIMHY NYTU
YyTE€UKWN BbIOMPAIOT NCXOAA U3 3HAUYEHUN, NPUBEAEHHbIX B NYHKTE 6 Tabnuubl 4. 3TO AOIKHO 6bITb YKa3aHO B
[OKyMeHTaLMn 1 NOATBEPXAEHO NpU NpoBepKe.

6.4.8.3 EC'v HEM30/IMPOBaHHbIE MPOBOAHUKW UM TOKOMPOBOASLLNE A€TaNW BbICTYNAKOT U3 NOKpbITUsA, CUT,
yKasaHHbI B NyHKTe 7 Tabnuubl 4, pacnpoCTpaHsAoT Ha U30AUMIO U MOKPbITHE.

MpuMeyaHue - MoHATUE NYTU yTEUKM MoA NOKPLITUEM 6bII0 pa3paboTaHo A4S MIOCKMX MOBEPXHOCTEN,
HanpuMep XecTKMUX nevaTHbIX naaT. CyLlecTBeHHblIe OTK/IOHEHWS OT NepBoHaYanbHOl CTPYKTYpbl TPebyoT
crneumanbHoOro paccMOTPEeHus.

6.4.9 TpeboBaHMs K MOHTaXy neyaTHbIX nnaT

6.4.9.1 KpernneHusi 3/1eMEHTOB BHYTPEHHEIr0 MOHTaxa Ha reyaTHow naate AO/KHbI BbIMOIHSATLCS Cr1ocobamy,
UCKJIH0HaIoLLMMU BO3MOXKHOCTb YMEHbLLEHUS S/TIEKTPUYECKUX 3830P0B MU/IN 3aMbIKaHWI MEXAY S/1eMeHTaMu u
obecrieynBaroLLMMy OJIrOBEYHOCTb B YC/I0BUSIX SKCII/Tyataumy, Harnpumep navikosd nav cBapKou.

6.4.9.2 NeyaTHasa nnata ¢ uckpobesonacHbIMU LENsMM AOMKHbI OTBeYaTb creaylowmnm TpeboBaHmnsaM (CMm.
pUCYHOK 5):

a) ecnn Ha neyaTHYIo NAaTy HaHEeCEeHO NOKPbITUE B COOTBETCTBUM C 6.4.8, TpeboBaHus 6.4.3 n 6.4.7 AOMXKHbI
NPUMEHATLCA TOSILKO K HEN30/IMPOBAHHbLIM TOKOMNPOBOAALWMM YAaCTAM, KOTOpble BbICTYNaloT U3 NOKPbITUS,
BKJIOYas, Hanpumep,

- NeyvyaTHble NPpOBOAHUKNA,



- CBOGOLI,HY}O NMOBEPXHOCTb neyaTHom nnaTbl, KOTOpPasa NOKpbITa TO/IbKO C OLHOW CTOPOHDbI,
- HEN30/1npoBaHHbIE YaCTU 2/1EMEHTOB,

6) TpeboBaHMa 6.4.8 AOMKHBI PAaCNPOCTPAHATLCS HA INEKTPUYECKME LEenu UM 4acTu uenen, a Takxe Ha
3N1eMeHTbl BHYTPEHHEro MOHTaxa, eCniv NOKPbITUE 3aKpbiBAaeT TOKOMNPOBOASILLME BbIBOAbI 3/1IEMEHTOB, MeCTa
nankn u NPoBOASALLNE HYACTW NOObIX 3/IEMEHTOB.

6.4.9.3 lNeyaTHble rpoBOAHNKU I/ICKPO6e3OI'IaCHbIX M S7IEKTPUYECKUN CBSA3AHHbIX C HUMU UCKPOOMacHbIX Lene
AOJKHBI 6bITb OTAE/1EHbI OT ME€YaTHbIX rPOBOAHNKOB CU/I0BbIX BHELLUHUX Lernes rne4aTtHbIM 3KpaHOM LLUNPUHOMI
He meHee 1,5 MM. DKpaH AO/IKEH COEANHSATLCS mbo ¢ obLymm pOBOAOM 3/IEKTPUHECKOMN CUCTEMBI, mbo
3a3eMJIATbCA.

6.4.9.4 [MyTy yTeYKM U S7IEKTPUYECKME 3a30Pbl MEXAY UCKPObEe30rnacHbIMU, CBSI3aHHbLIMU C HUMU
MCKPOONacHbIMN LernsiMu v SKpaHOM AOJ/KHbI yAOBAETBOPSITh TPEGOBaHUAM TabauLbl 4, a MEXAY SKPaHOM n
CUJIOBbIMU BHELLUHUMY LIENSIMU - TPEOGOBAHUSIM HOPMATUBHOMN AOKYMEHTALUMN HA NMEeYaTHbIE r1aThl.
2nekTpuyeckasi MPOYHOCTb U30JISILUNU MEXAY IKPAaHOM 1 CUJI0BOM LiENbIo AOJIKHA YA0B/IETBOPSTH
TpeboBaHusam 6.4.12.

6.4.10 PasgeneHue 3a3eMIEHHbIMU 3KpaHaMm

MpK NCNoNb30BaHMM 3a3EM/IEHHOIO META/NIMYECKOrO 3KpaHa Mexay UCKpobe3onacHbIMU M MCKPOOMACHbIMMU
3/1EKTPUYECKNMM LENSMWN 3KpaH U Ntoboe coeamHeEHME C HUM AOJIKHbI BblTb paccunmTaHbl Ha MaKCUMasbHbIN
ANUTENbHbIN TOK, KOTOPbIA MOXET NpoTekaTb B COOTBETCTBMM C pa3genom 5. CoeanHeHne, BbINOSIHEHHOE C
MOMOLLbIO pazbeMa UIn 3a)xxnuMma, AOJHKHO YAOBNETBOPATL TpeboBaHusM 6.6.

6.4.11 BHYTpeHHSS NpoBOAKa U MOHTaX

6.4.11.1 U3onsaums, 3a UCK/TIOYEHUEM flaka U NoA06HbIX MOKPLITUIA AN MPOBOAHUKOB BHYTPEHHEN NPOBOAKM,
OO/XHA paccMaTpuBaTbCa Kak TBepaas msonsaumsa (cM. 6.4.5).

6.4.11.2 PaspgeneHne Mmexay NpoOBOAHUKAMU AOHKHO ONpeaenaTbCcs CyMMOM paavanbHOW TOMWMHbI TBEPAON
M30/15IUUM Ha NPOBOAAX, MPOJIOXKEHHbIX B BUAE OTAENbHbIX NMPOBOAOB MM COOPMUPOBAHHbLIX B Fpynny
npoBoAoB (KryThbl) Unun B kabene.

6.4.11.3 PaccToaHua Mexay nposogamum nckpobesonacHoOm M MCKPOOMacHOW Lenen AO/HKHO COOTBETCTBOBATb
3HAYeHUAM, YKa3aHHbIM B NyHKTe 4 Tabnuubl 4, ¢ yyeToM TpeboBaHuii 6.4.6, 3a UCKTIIOYEHNEM CNeAYOLNX
clny4vaeB:

- npoBoAa nckpobesonacHoM UAn NCKPOONacHOM Lenn 3aK/toYeHbl B 3a3eMJ/IeHHbIN 9KpaH;

- n3onsAumna Xun nckpobesonacHblx Liener ypoBHel ja, ib, ic cnocobHa BblaepXaTb UCMNbITaTeNbHoe
HanpsbkeHne (3 dekTnBHoe) 2000 B nepeMeHHOro Toka.

MpumeyaHue - O4HUM U3 METOA0B obecneyeHus n3onqaunu, cnocobHom BblAEPXATb TaKOE UCNbITaTEIbHOE
Hanps>XxeHmne, aBN4eTca NCnosb3oBaHne [OMNONHUTENBHON U30ASLUMOHHOM TDY6KVI.

6.4.11.4 [ina HaBECHOro MOHTax>ka BHYTPU 3/1EKTPO06OPYA0BaHUS C MCKPOBE30nNacHbIMU LernsiMm [OJIKHbI
MPUMEHATLCS M30/IMPOBAHHbIE MEAHbIE OAHOXUIbHbIE MPoBoAa ceyeHneM He meHee 0,03 MM?. MpumMeHeHne
MHOI0XXu/1bHbIX POBOAOB AOMYCTUMO, €C/IN MPOTEKAILUNI 10 MPOBOAHUKY TOK HE rpeBbILLAET HOMUHAa/IbHOIo
3Ha4yeHusl, yKa3aHHOro U3rotoBuTesieM nposoaa. 1o TpeboBaHne He pacripoCTpPaHSETCS Ha MOHTAaXHbIe
rnpoBoAa NcKpobe30nacHbIX Lierev, pacrosioKeHHbIX BHYTPpU 3/1eKTPO0b60py.A0BaHUs, CHabKEeHHOro
B3pbiBO3aLynTON Apyrux suaos no FOCT P 51330.0, nan 31ekTpoobopyA0BaHus, yCTaHOB/IEHHOIO BHE
B3PbIBOONacHOM 30HbI.

6.4.11.5 CoeanHeHnsi 31EMEHTOB MCKPOBE30MNacHOH Lenu BHYTPU 3/1EKTPO060PYAO0BaHUS AOIKHbI
BbIMOJIHATBLCS criocobamu, obecrieunBaroLmMMmy 4O/ITOBEYHOCTb B yCI0BUSIX SKCITyataunn, Harnpumep rnaikon
nnm ceapkon. KpenaeHne 3/71eMEHTOB AOJIKHO UCKIIOHYaTb BO3MOXHOCTb YMEHbLLIEHNST STIEKTPUYECKUX 3a30P0OB
WM 3aMbIKaHNS MEXAY HUMU.

6.4.11.6 Pe3bb60Bble COEANHEHUS STIEMEHTOB 3/1EKTPO06OPY.A0BaHUS AOJIXKHBI ObITb MPEAOXPAHEHBI OT
CaMOOTBUHYNBAHMUS.



6.4.11.7 MecTta cBapKku v naviku BHyTPpy 371€KTPO060PYyAO0BAHNS AO/IKHbI MOKPbIBATHCS U30/15IUNOHHbBIM
J1aKOM.

6.4.12 VicnbiTaHMsA Ha SNEKTPUYECKYH MPOYHOCTb

6.4.12.1 U3onsaumua mexay nckpobesonacHom Lenbko U KOPNyCcoOM MU 3a3eMSIeHHbIMU YacTaMU
anekTpoobopynoBaHMS AOMKHA BblAEPXMBATb UCMbITaTEbHOE HanpsixeHne (3PPeKTMBHOE) NepeMEHHOro
TOKa, paBHOE yBOEHHOMY HOMUHANIbHOMY Hanps>XXeHuo nckpobesonacHon Lenu, Ho He MeHee 500 B.

6.4.12.2 ToK BO BpPeEMS UCMbITAHNSA HE AO/HKEH NpeBbIWaTbh 3Ha4YeHnsa 5 MA (addekTmBHOE).
6.4.12.3 N3onaumsa mexay:

a) UCKpobe30nacHOM M MCKPOOMACHOM Lenbto,

6) uckpobe3onacHoi u CUI0BON BHELLUHEN LIEMbIO C HOMUHA/IbHbIM HanpsixeHnem 40 250 B,

B) MCKPOOMAacHOM Lernbto, ralbBaHUYeCKU CBSI3aHHOM C MCKPOb6e30rnacHoM, U CUI0BOM BHELLIHEN LEeMNbio C
HOMUHAasIbHbIM HanpsixxeHnem go 250 B,

AO/KHA BblAEpXXMBaTb UCNbITaTeNlbHOe HanpshkeHue (3ddheKkTMBHOE) NnepeMeHHOoro Toka, pasHoe (2U+1000)
B, HO He MeHee 1500 B, rae U - cyMMa AeNCTBYHOLWMX 3HAYEHUI HaNPSXXEeHUN COOTBETCTBYHOLWLNX
3NEKTPUYECKUX Lenen.

6.4.12.4 Uckpobe3onacHble Lenu, 3NeKTPUYECKM He CBSA3aHHble Mexay CO60M, AOMKHbI BblAEPXMBATb
ncnblTaTeNbHOE HanpsixeHne (3pheKTUBHOE) NepeMeHHOro Toka, paBsHoe (2U+1000), Ho He meHee 500 B,
roe U - cyMMa AeiCTBYHOLWMX 3HAYEHUI HanNpsXXeHnn nckpobesonacHbixX Lenen.

6.4.12.5 Uzonayms mexay:
a) UCKpobe30rnacHoOM 1 CUI0BOV BHELLIHEHN LIENbO C HOMUHA/IbHbLIM HanpskeHnem cB. 250 B,

6) UCKpoonacHow, raibBaHNYECKN CBS3aHHOM C MCKPOBE30racHoOM, U CU/1I0BOK BHELLIHEN LIEMbIO C
HOMUHA/IbHbIM. Hanpsi>keHnem cB. 250 B, A0/1I)XKHaA BbIAEPXKUBATb UCIbITATE/IbHOE HAMNpsiXKeHne
(3¢ppekTnBHOE) NepemeHHoro Toka, paBHoe (2U + 1000) B, Ho He meHee 2000 B, rae U - gesicTByroujee
3Ha4yeHune Harpsi>KeHusi Cu10Bo# Lenu.

6.4.12.6 MeToauKa UCNbITaHWI A0/XHaA cooTBeTcTBOBaTh 10.6.
6.4.13 Pene

6.4.13.1 KoHTakTbl pene, npegHa3sHadyeHHble 4158 KOMMyTaunm B MCKpobesonacHbIX M MCKPOOMacHbIX Lensx,
AO/KHbI 6bITb pasaesneHbl N30ANPYIOLENR AN 3a3eMIeHHON MeTanIMyeckon NneperopoaKomn, BbiMOJHEHHON B
COOTBETCTBUM C 6.4.1, B AOMNOJIHEHNE K Tabnuue 4.

6.4.13.2 B HOpManbHOM peXxnMe HOMUHasbHble 3HAUYEHNS TOKa U HarnpsXXeHUs Ha KOHTakTax pene, obMoTka
KOTOPOW BK/IIOYEHaA B MCKPO6E30nacHyIo Lenb, HE AOXKHbI NPEBbIWAaTb YKa3aHHbIX U3rOTOBUTENEM, a
KOHTaKTbl pesie He AO/KHbI KOMMYTMPOBaTh Ha OTK/o4YeHue 6onee 5 A addekTnBHoro Toka nnm 250 B
addekTMBHOro HanpsxeHus, unam 100 B A MowHOCTU. ECniv 3HAUYeHNS, KOMMYTUPYEMbIE KOHTaKTaMn, He
npesbiwatoT 10 A nnm 500 BXA, pacCcTosHUS NyTel YTEYKN U 3/IEKTPUYECKNX 3a30p0OB M3 Tabnuubl 4 AOMKHbI
6bITb YABOEHbI.

6.4.13.3 MNpwn 60nee BbICOKNX 3HAYEHUAX TOKA W HanpsxXeHus nckpobesonacHble N UCKpPOOoMnacHble Lenu
MOryT 6bITb NOAKOYEHBI K OAHOMY pefie, KOHTaKTbl KOTOPOro pa3saesieHbl 3a3eMIeHHON MeTanIn4yeckon nnm
N30/15ILMOHHON NeperopoaKon B COOTBETCTBUU C 6.4.1. PaaMepbl neperopoakun AO/HKHbI yUUTbIBATb
noHmsaumo nNpu pabote pene; B TakKMX Cnydaax AMHA NYTU YyTEUYKU N dNEeKTPUYecKme 3a30pbl AONXKHbI 6bITb
60sblle NpuBeAeHHbIX B Tabnuue 4.

6.4.13.4 TpeboBaHUs K MNyTSIM YyTEYKU U S/TIEKTPUYECKMM 3a30pamM BHYTPU 060/104KN repMETUIUPYEMBIX pesie
He persiaMeHTUpyrTCs.

6.5 3awmTa oT nepeMeHbl NONIAPHOCTH



B nckpobesonacHoM anekTpoobopyaoBaHum gonxkHa 6biTb obecneyeHa 3awmnTa OT U3MEHEHUS NOJSIIPHOCTU.
[nsa aTol uenu AonycKaeTcs Ucnoab3oBaHWe 0AHOro Anoaa.

6.6 3azeMmasoue NPOBOAHUKN, Pa3bEeEMbl U 3aXXUMbI

6.6.1 B cnyuasax, koraa 3a3emneHve HeobxoamMo ana obecneyeHns Buaa B3pbiBO3aLLUTLI, HANpUMep
060n104eK, NPOBOAOB, META/INIMYECKUX IKPAHOB, NPOBOAHMKOB NeYaTHbIX MaT, KOHTAKTOB LUTENCEsbHbIX
coeanHuTenen n 6apbepos 6e30MacHOCTM Ha AMoAax, Nowaab NoMepeyHoro cedeHns NpoBoaos,
COEeAMHUTENbHbBIX YCTPOMCTB M 3aXXUMOB, UCMOJIb3YEMbIX As 3TOM Uenun, Ao/HkHa 6bITb paccyMTaHa Ha
ONVTENbHOE BO3AENCTBME MaKCMManbHO BO3MOXHOMO TOKa MO YCNI0OBUSAM, YKa3aHHbIM B pa3saene 5. DnemMeHTol
LOJKHbI TakXxe oTBedaTb TpeboBaHMsM pa3gena 7.

6.6.2 ECcniv pa3beM COAEPXMUT 3a3eM/IeHHblE Lenn U BUA B3PbiBO3aLLUTbI 3aBUCUT OT 3a3eMIeHNs Lenu,
pasbeM AOSKEH BKKOYATb HE MEHee Tpex HE3aBMCHMMbIX 3a3eMASIOWMX NPOBOAHUKOB A MCKpo6e3onacHbIX
uernel ypoBHs jia U He MeHee ABYX 3a3eMJISoLWNX NPOBOAHWKOB ANl MCKpobe3onacHbIxX Lenen ypoBHel ib v ic
(cM. pucyHok 2). 3azeMnatoLme NpoBOAHUKN AOMKHbI 6bITb COEAUHEHBbI NapaniensHo. Ecnn pasbeM MoxeT
6bITb OTCOEAMHEH MOA YI/IOM, AO/KHbI 6bITb MPeAyCMOTPEHbI Mepbl, UCKITIOYatoLWMe paspbiB LENn 3a3eMIeHmns
paHee OTK/IOYEHUS OCTasbHbIX Lenen.

6.6.3 3axunMbl A0/KHbI 6bITh 3aLUULLEHBI OT CAMOOTBUHUYMBAHUS, U UX KOHCTPYKLMS AOKHA UCKIOYaTb
CcMelleHne NogKtyaeMbix NPOBOAHUKOB. Haanexawmmn KOHTaKT Ao/mKeH 6biTb obecneveH 6e3 paspyLlueHuns
NMPOBOAHWKOB, B TOM Y1CNe U AN MHOIOXWAbHOIo nposoaa. KOHTaKT B 3a)XMMax He A0JIKEH HapyLwaTbCcs npu
M3MEHEeHNAX TeMnepaTypbl B HOPMasibHbIX YCN0OBMAX paboTbl. 3aXXUMbl, NpefHa3HayYeHHble AN
NoOACOeANHEHNS MHOTOXW/IbHbIX MPOBOAHMKOB, AO/MKHbI coaepXaTb YNPYrMin MPOMeXYTOUHbIA d/1€MEHT,
WCKOYaLWMN NoOBpexaeHnsa NpoBOAHNKOB. 3aXWUMbl A1 MPOBOAHUKOB cevyeHneM MeHee 4 MM? A0/ 1KHbI
6bITb paccunTaHbl Ha NOAKJIOYEHME NMPOBOAHNKOB C MEHbLUEN MIOWAAbI0 CeUYEHUS.

6.6.4 HegonyctnMmo caeaytulee:

a) UCNosb30BaTb 3a)XXUMbl C OCTPbIMW KPOMKaMU, KOTOpble MOryT NOBpeAuTb NPOBOAHWUKU;

6) MCNoNb30BaTb 3a)XMMbl, KOTOPblE NPU HOPManbHOM 3aTArMBAHUW MOFYT BpalLaTbCsl, CKPYYMBaTbLCSH UN
AedopMmpoBaThCs;

B) MCNOAb30BaTb U30MSLMOHHbIE MaTepuasbl, NnepefaroLine KOHTaKTHOe AaBeHune.

a) Tpu He2aBUCHMBIX CO- 6) Tpy 3aBHCHMBIX CO-
CAMHHWTENBHBIX /IEMEHTA CAMHHTEABHBIX TEMEHTA

PucyHok 2. NpuMepbl aBTOHOMHbIX M HEaBTOHOMHbIX COeANHUTESNIbHbIX 3/1IEMEHTOB

6.7 l'epmeTnsaumns, ncnosblyemasn AJsA NpeaoTBpalleHns AOCTyrna B3PbiIBOONACHON CMecH

6.7.1 KomnayHza, npuMeHsieMbll 4015 npeaoTBpaLleHmsa 40CTyna B3pbiBOOMNACHOM CMeCH K 3/ieMeHTaM
nckpobesonacHbIX Lenern, HanpuMmep K NpeaoxXpaHuTensaM, nbe3o3/1eKTPUYECKUM YCTPONCTBAM C UX
OrpaHNYUTENbHBIMW 3NIEMEHTAMU U HAKOMUTENIbHBIM YCTPOMCTBAM C UX OrpaHUYUTENIbHBIMU 3NIEMEHTaMM,
AO/KeH oTBeYvaTb TpeboBaHuaM 6.4.4.

6.7.2 ECnv NoKpbITUE KOMMNAayHAOM UCMOMb3YHOT A/s YMEHbLUEHUS) BOCM/IaMeHsItoLWen cnocobHOCTU HarpeTbiX
3/IEMEHTOB, HanpuMep ANOAOB U PE3UCTOPOB, 06BLEM U TOJLMHA CMOS 3a/IMBOYHOIO KOMMayHAa LOMKHbI
BbIBUPATLCS U3 YC/I0BUS, YTOBbI MakcMMabHas TeMnepaTypa Ha MOBEPXHOCTM KOMMayHAa C YY4EeTOM
TeMnepaTypbl OKpYy)XaloLlei cpeabl He NpeBblillaia TEMMNEePATYPHOro Kiacca 3/1eKTPoo60opya0BaHuMS.
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PucyHok 3. PasgeneHune 31eKTponpoBoAsALWmnX geTanei
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a) [Mnata ¢ YaCTUYHbLIM NOKPbITUEM



BbIBOAbI pe3MCTOpa He repMETM3NPOBaHbI B Npeaesiax NoKpbITUS, MO3TOMY AJ1st BCEX Pa3MeEpPOB, OTMEYEHHbIX
3HaKOM *, npuMeHnMbl TpeboBaHus 6.4.3 n 6.4.7

6) MNnata ¢ Nankon BbICTYNaOLWWX BbIBOAOB PE3NCTOPOB
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6.4.7. 6.4.8

¢) MnaTa ¢ nankon obpe3aHHbIX N NOAOIrHYThIX BbIBOAOB PE3MCTOPOB
PucyHok 5. lnnHa nyTn yTeuku 1 3a30pbl HA NeYyaTHbIX nnaTtax
MpuMeyaHue - TonwmHa NOKpbITUSA AaHa He B MacwTabe.

7 Tpe6oBaHUA K 3JIEMEHTaAM, OT KOTOPbIX 3aBUCUT NCKPOo6e30nacHOCTb

7.1 Harpy3ska NCKpO3alNUTHbIX 3JIEMEHTOB

7.1.1 Kak B HOpManbHbIX, TaK U B aBapuUiHbIX pexnMax paboTbl, yKa3aHHbIX B pasgene 5, ntobblie aneMeHThI,
OT KOTOpbIX 3aBUCUT BUA B3PbIBO3aLLUTbI, KPOME TakKuUX YCTPONCTB, Kak TpaHCcdOopMaTopbl, NpeaoxpaHuTenu,
TepMonpeaoXpaHUTENN, pene n BbIKYaTeNM, A0JDKHbI 6biTb HarpyXeHbl He 6onee yeM Ha 2/3 oT
HOMUHA/IbHbIX 3HaYEHNI TOKa, HarpsiKeHus u MOLJHOCTH, C YYETOM yC/I0OBUS MOHTaxa u paboyero agnanasoHa
TemnepaTtyp. OTW HOMUHaNbHbIE 3HAYEHUA AOKHbI ObiTb YKa3aHbl U3roTOBUTENIEM 3/1EMEHTOB.

MNMpumeyvaHne - TpaHcdhopMaTopbl, NpefoXpaHUTeNn, TEpMONpPeaOXPaHUTENN, pene 1 BbiKtoYaTenu AODKHbI
paboTaTb Npu HOMMHaNbHON Harpyske, obecneunBatowen UX HopMmanbHoe MYHKLUNOHUPOBAHME.

7.1.2 OueHKy napaMeTpoB 3/1IEMEHTOB HEOOX0AMMO MPOBOAUTbL C YUETOM UX AOMYCTUMbIX OTK/IOHEHWUI OT
HOMMWHaNbHbIX 3HAYEHWIN, YKa3aHHbIX U3rotoeuteneM. HanpmuMep, ctTabunmTpoH, Ans KOTOPOro U3rotoBuTesb
yka3sasn napametpbl 10 B + 10% npu 40 °C, fo/mkeH paccMaTpmMBaTbCsl KaK YCTPOMCTBO Ha HanpskeHne 11B
npu TemnepaType He 6onee 40 °C.

7.1.3 Mpu oueHKe NapaMeTpoB 3/1IEMEHTOB HEOHXOAMMO YUUTLIBATL BAUSIHUE YC/IOBMIA MOHTaXa U KofebaHuit
TeMnepaTypbl OKpYyXXaloLlen cpeabl, YKasaHHbIX N3rOTOBUTENIEM 3/1EKTPOOBOPYAOBAHUS, @ TakKe BO3MOXKHbIE
Nnpwv 3TOM OTKJIOHEHWSI NapaMeTPOB 3/IEMEHTOB. HanpuMep, Ans NonynpoBoAHMKA pacceMBaeMasi MOLWHOCTb
He AO/KHa NpeBblwaTb 2/3 3HAaUYeHMs1 MOLLHOCTW, KOTOpas onpeaensieT MakCUMMasibHO AOMYCTUMYLO
TemnepaTypy nepexoaa B AaHHbIX YCIIOBUSIX MOHTaxa.

7.2 BHyTpeHHMe CoeAUHUTENIbHbIE YCTPOMCTBA, pa3beMbl NAAT U 3J1IEMEHTOB



7.2.1 CoeanHuTenn AomKHbl 6blTb CKOHCTPYMPOBaHbl TakMM 06pa3oM, UTO6bl UCKIOYANacbk BO3MOXHOCTb MUX
HENPaBWJIbHOIO COEANHEHUS UM B3AaMMO3AaMEHAEMOCTUN C APYTMMU COEANHUTENAMU, YCTAHOBIEHHbLIMU B
anekTpoobopyanoBaHUKM, NM60 naeHTUdUUMpPoBaHbl TakMM 06pa3oM, YTO6bl HenpaBUIbLHOE COeAMHEeHNe CTano
o4yeBuAHbIM. Ecnu BUA B3pbIBO3aLWUTbI 3aBUCUT OT COEAMHEHUS, TO BbICOKOE NepexoaHOe COnpoTUBIIEHME UK
06pbIB Lenu B coeanHUTeNne B COOTBETCTBUM C TpeboBaHMAMU pa3aena 5 AO/KHbI CHMTATLCS YYNTbIBAEMbIM
NOBpeXAeHNEM.

7.2.2 CoeanHuTenb, Yepe3 KOTOPbIA MPOXOANUT Lienb 3a3eM/IeHNs, A0NXKEH ObITb CKOHCTPYMpPOBaH B
COOTBETCTBUMU C 6.6, €Cnn BUA B3pbiBO3aLMTbl 3aBUCUT OT COMPOTUBNEHUS LIENN 3a3eMIeHUs.

7.2.3 B coeanHuTesnsix, HE COAEPIKALLUMX CUII0BbIX LIENEN, AOMYCKAETCS MNPEAYCMAaTPUBATL 3a3€M/1E€HHbIE
WTNGTLI M rHe34a A/151 pa3faeseHns TOKOBEAYLUMX YacTeM, K KOTOPbIM MOAK/IOYEHbI MCKPObe30rnacHble U
MCKPOOMacHble Lernu, a TakXkKe nckpobe3ornacHble Lernu, He CBsI3aHHbIe Mexay cob0#i. [MyTu yTedku u
3/1IEKTPUYECKUE 3a30Pbl MEXAY 3a3EM/IEHHBIMU M TOKOBEAY UMMM YACTSIMU Pa3beMa, K KOTOPbIM MOAK/TIOYEHb]
MCKPOOMacHble Liernu, B 3TOM C/ly4ae He PersiaMeHTUPYIOTCS, MEXAY OCTaslbHbIMU LEMSIMU OHU [OJIKHbI
YA0BETBOPSITL TpeboBaHUAM Tabanubl 4.

7.3 NMpepoxpaHurenun

7.3.1 Ang 3aWwmTbl 31€MEHTOB OT Neperpy3oK MOryT UCMNO/Ib30BaTbCs NpeaoXpaHuTenu um
npefoxpaHuTesnbHble YCTPOMCTBA, NPy 3TOM crieayeT UCXOANTb U3 TOro, YTO 3HaYeHune ANUTeNbHO
npoTeKawLero yepes npeaoxpaHnTenb Toka coctasnset 1,71,.

7.3.2 BpeMA-TOKOBblE XapaKTEPUCTUKN NpeaoXpaHnTesneit n npefoxpaHnTenbHbIX YCTPOUCTB AOSKHbI
rapaHTMpoBaTb, YTO MOLLHOCTb, pacceMBaeMasl Ha HenoBpeXAaeMbiX a/IeMeHTax, He npesbiwaeT 2/3
MaKCUManbHO AOMYCTUMbIX 3HAYEHWI ANS 3a4aHHOW TeMNepaTypbl OKpyXatoweln cpeabl B HOPMasbHOM U
aBapuMHOM pexmnmax paboTbl anekTpoobopyanoBaHuS.

MpuMeyaHue - ECnn M3roToBMUTENIEM HE yKa3aHbl BPEMS-TOKOBbIE XapaKTEPUCTUKM NpeaoXpaHnTens,
Heob6Xxo04MMO NPOBECTUN TUMOBbIE NUCMbITAHMS B COOTBETCTBMKU C 10.12 He MeHee 4yeM Ha 10 obpa3uax. 310
McnblTaHWe NoKasblBaeT CNOCOBHOCTb 3allMLLAEMOro 3/1eMeHTa BblaepxaTb 1,5-kKpaTHyto Harpysky ntboro
NnepexoaHOro rnpouecca, KoTopbii MOXET MMEeTb MecCTo, ecnun Uy, NPUNoXeHo Yepes NpeaoxpaHnuTensb.

7.3.3 MNpenoxpaHUTenu, pa3MellaeMble BO B3PbIBOOMACHbIX 30HaX, AOIXHbl 6bITb 3allUMLEHbl B COOTBETCTBUU
c6.7.

7.3.4 MNpu repMeTM3aumm npeaoxpaHUTeNs 3aJMBOYHbIA KOMNAYHA HE AOJKEH MPOHUKATb BHYTPb
npeaoxpaHnTens, Yto AO/HKHO 6biTb MPOBEPEHO UCMbITAHUAMU Ha obpasuax, Uan U3roToBUTESb AOJIKEH
rapaHTMpoBaTb BO3MOXHOCTb €ro 3aJMBku. B NpoTMBHOM cnydae, npeaoxpaHuTenb A0/KEH
repMeTM3npoBaTbCs A0 repMeTmsaumnm anekTpoobopyaoBaHus.

7.3.5 MNpenoxpaHUTenu, UCNosib3yeMble ANA 3aluUTbl SEMEHTOB, MOTYT 3aMeHATLCS TOJIbKO Moc/e
OTKpbIBaHUS 060/104KUN 31eKTPo06opyAOBaHUsS. Ha npefoxpaHutene unu B6aAU3M HEro AoMxHbl 6biTb
HaHeceHbl ero TMM U HOMWHAsbHbLIN TOK, @ TaKXe ApYyrue XapakTepucT1Kn, UMeloLLMe 3HaYeHne ans
obecneyeHns MCKpobe3onacHoOCTH.

7.3.6 MNpenoxpaHnTenn AOKHbI UMETb HOMUHANbHOE Hanps)keHne He MeHee U, (nnu U; B nckpobesonacHoM
anekTpoobopyaoBaHMM U Lensx), Npy 3ToM TpeboBaHua Tabnuubl 4 Ha HUX HE PacrnpOCTPAHSAOTCS.
KOHCTpyMpoBaHue npeaoxpaHuTesniei U ux AepxxaTtesie MOXeT OCYLLEeCTBAATLCA MO 06LenpOoMbIWIEHHbIM
cTaHgapTaM, a cnocob ux MoHTaxa He AO/MKEH YMeHblUaTb 3a30pbl, NYTU YyTEUYKU U pasgeneHus, obpasyembie
npeaoxpaHUTENEM U ero AepxaTeneM.

MpumMeyaHune - [lonyckaeTcs UCMonb30BaHWE MUKpONpeaoxXpaHuTenei, cootseTcTeytowmnx FOCT P 50537,
FOCT P 50538, TOCT P 50539.

7.3.7 MNpepoxpaHnTenun AO/KHbI paspbiBaTh LUEMNb NPU NPOTEKAHUM MO HEN MaKCMMasibHO BO3MOXHOIMO TOKa.
Onsa cuctem anekTpocHabxxeHus ¢ HanpsixeHuem Ao 250 B nepeMeHHOro Toka MakCMMasbHbI BO3MOXHbIN
TOK MpUHUMaOT paBHbIM 1500 A. MpepbiBatowyto Cnocob6HOCTb NpeAoXpaHUTENS ONpeaensatoT B COOTBETCTBUU
c FOCT P 50537, FOCT P 50538, NOCT P 50539 uan aHanorM4HbIM CTaHAAPTOM.

MpuMeyaHue - B HEKOTOPbIX YCTaHOBKaX MOryT BO3HWKATb 6onee BbICOKME TOKKN, Hanpumep npu 6onee
BbICOKUX HAMpsaXeHnax.



7.3.8 Ona orpaHn4yeHnsi MaKCMManbHOro Toka A0 3Ha4YeHUs, COOTBETCTBYIOLWEr0 HOMUHANbHOW pa3pbIBHOMN
CNoCcO6HOCTM NpefoXpaHNTENS, MOXET MCMOJIb30BaTbCA TOKOOrpaHUUUTENTbHOE YCTPONCTBO, KOTOPOE AO/IKHO
6bITb HE NOBpEeXAAeMbIM B COOTBETCTBMU C 7, @ €ero HOMUHasbHble 3HaYeHWUS A0/KHbI 6bITb PaBHbI:

- HOMUHanbHbIN TOK: 1,5%1,7X1I,;
- HOMUHanbHoe HanpsxeHnue: Uy, unn U;;
- HOMUHasbHas MOLWHOCTb: 1,5%(1,7x1I,)? X CONPOTUBMIEHNE OrpaHNUUTENBHOIO YCTPOIICTBA.

lpumeyaHue - [JornyckaeTcsi UCrosib30BaTh NMPeAoXpaHnTenn, oreedarwme tpebosaHusam FOCT P 50537,
OCT P 50538, TOCT P 50539. lpu 5TOM HOMUHAa/IbHbIE 3HAYEHNST TOKOOrPaHNYNTE/IbHOIO pe3ncTopa
AO/DKHbI 6bITb HE MEHeE: TOK - 1,5%1,7xI,, HanpsixeHne - Uy nan U, MOLHOCTb - 1,5x(1,7xI,,)2xRp ,rae Ry -
COMpoOTUB/IEHNE pe3ncTopa.

B cnyyae, ecnin BpeMsi-ToKoBasi xapakrepuctuka He coorsercreyetr FTOCT P 50537, TOCT P 50538, FOCT P
50539, 10 no npuBEAEHHON B TEXHUYECKNX YCI0BUSIX HA MNPEAOXPAHUTEbL XapaKTepucTmke Bolbuparot 7-10
3Ha4yeHu ToKa, rpu KOTOPbIX BbIYUC/SIKOT MOLYHOCTb PacCesiHUs Ha OrpaHUYnTe/IbHOM pe3nUCTope o
¢popmyne N=1,5xFXR,xt, ecnin Bpemsi cpabatbeiBaHusi npeaoxpaHuTesnsi t<1 ¢, nav no ¢gopmyne
N=1,5xFxRp, eciu t31 c. TOKOOrpaHNYNTEIbHbIM PE3UCTOP B 6/10KE UCKPO3aLUNTLI, BKITHOYEHHbIN
rocnenoBaTesibHoO C NPEAOXPAHUTENIEM, AOJIKEH UMETb HanbOo/IbLLYIO U3 M10J1yYEHHbIX 3Ha4YeHU MOLLHOCTb
paccesiHus.

7.4 OgHOpas3oBbLIe U Nepe3apsaXaeMble 3/1IeMEeHTbl n 6aTapeun

7.4.1 Obwmne TpeboBaHUs

dnemeHTbl 1 6aTapeun He A0MXHbI B3pbIBATbCS MPU 3aKopavymMBaHUM UK 3apsiike 06paTHON NOASpHOCTbIO (C
yuyeToM TpeboBaHuin 5.2 1 5.3), uTO AO/MKHO NOATBEPXKAATLCA UX U3rOTOBUTENEM. B TexHuueckomn
OOKYMeHTauumn A0MKHbI 6bITb OTPpaXXeHbl Mepbl 6€30MacHOCTM NpU 3KCMyaTaunm Uam 3aMeHe Takmx
aneMeHTOoB 1 HaTapel, a MapKMpoBKa B3pbIBO3aLUUTbl 3N1eKTPOo060opyA0BaHMS A0O/HKHA COAEpXaTb 3HaK X,
yKasbIBaloLWNi Ha ocobble yCnoBUS aKCnyaTauuu.

MpumeyaHus

1 DnemeHTbl 1 baTapen HEKOTOPbIX TUMOB, HanNpMMep, TNTUEBbIE, MOTYT B3PbIBAaTbCS NMPU KOPOTKOM
3aMblKaHUW NIX NepENOJIIOCOBKE NMpU 3apsdake.

2 CnepyeT 06paTuTb BHUMAHME Ha Mepbl NPEAOCTOPOXHOCTU, YKa3blBAEMbIE N3FOTOBUTENISIMU 3/IEMEHTOB U
b6aTtapeli onsa obecnevyeHns 6e3onacHOCTU nepcoHana.

7.4.2 YTeuka anekTponuta

7.4.2.1 B anemeHTax n batapesax AO/HKHA UCKNKYATLCA yTeuka 3N1eKTPoanTa, UM OHWU AOMKHbI 6biTb
3aKpbITbl TakKMM 06pa3oM, yTo6bl NpeaoTBpaLLanacb BO3MOXHOCTb NMOBPEXAEHUS S/IEKTPOSIUTOM 3/IEMEHTOB,
OT KOTOpPbIX 3aBUCUT UCKPOHE30MaCHOCTb. DTOMY TpeboBaHUIO YAOBNETBOPSIOT 3/1eMeHThl U 6aTapen,
NMPU3HaHHbIE UX N3rOTOBUTENIEM FEPMETUYHBIMU (Fa30HEMPOHULIAEMBIMU) UTN FrEepMETU3NPOBaHHbIMK (C
perynmpyloLwmum knanaHom) (cM. 7.4.8). OcTasnbHble 3N1eMeHTbl U 6aTapen A0MKHbI UCMbITbIBAaTLCS B
cooTtBeTcTBUM C 10.9.2, nnn nx N3rotToBuUTENb A0KEH B AOKYMEHTALUMN yKa3aTb, YTO €ro npoaykums
oTBevaeT TpeboBaHuam 10.9.2. DnemeHTbl U 6aTapen, NponycKawLwme 31eKTPOUT U 3anuUTble B
COOTBETCTBMU € 6.7, NOCNEe 3aNuUBKU A0XKHbI 6bITb UCMbITaHbl B COOTBETCTBMM € 10.9.2.

7.4.2.2 O6onoyka (0TCeK), coaepxaluas 3neMeHTbl nn 6atapen, noanexalwne nepesapsaake BHyTpU
060/104KN, AOJIKHA MUMETb BHELLHIOW BEHTUSLMIO.

7.4.3 Hanpsi)xeHne anemeHToB 1 6aTapen

Mpu oueHKe N UCMbITaHUSAX HAa MCKPOB6E30MacHOCTb MPUHMMAIOT MaKCUMasbHOE 3HAUYEHNE HAMPSXKEHUS
X0JI0CTOro X0Aa, AoCTUraeMoe 6o Ha HOBOM OAHOPA30BOM 3/ieMeHTe (6aTapee), MMHB0 Ha
CBEXEe3apsXeHHOM MnepesapsikaeMoM 35ieMeHTe (baTapee), Kak ykasaHo B Tabnuue 5. [1a 3/1eMeHTOB U
6aTapei, He yKasaHHbIX B Tabnuvue 5, onpeaeneHme MakCMMasbHOMO Hanpsi)KeHUsl X00CTOro xoaa
npoBoauTCsa cornacHo 10.8, @ HOMMHA/bHbLIM HaMPSXXEHWMEM CUNTAIOT 3HAYEHWE, yKa3aHHOE N3roTOBUTENIEM
3nemeHTa unu 6aTapeu.



Tabnuua 5 - HanpshxeHne 3/1eMeHTOB B BOJIbTaxX

Tvn Twvin anemeHTa MakcumanbHoe HoMunHanbHoe
no HanpsXeHne X0s0CcToro HanpsbKeHue Ans OLeHKM
M3K xo4a Uxx ANna oueHKu TemMnepaTypbl NMOBEPXHOCTU
McKkpobesonacHoCTU KOMIMOHEHTAa
K Hukenb-KagMmeBbIn 1,500 1,30
CBMHLUO0BO-KMUCNOTHbIN (CyXOW) 2,350 2,20
CBMHUOBO-KUCNOTHbIN (C XUAKUM 2,670 2,20
31EKTPOSINTOM)
L LLleno4yHo-MapraHueBbIn 1,650 1,50
M PTYTHO-UMHKOBBbIN 1,370 1,35
N PTyTHO-MapraHueBbin AMOKCUAHO- 1,600 1,40
LIMHKOBbIN
CepebpsiHO-LUMHKOBbIN 1,630 1,55
S LInHKOBO-BO34YLWHbIN 1,550 1,40
A JlnTneBo-MapraHueBbli AMOKCUAHbIN 3,700 3,00
C LInHkoBO-MapraHueBblii AUOKCUAHbIN 1,725 1,50
(unHkoyrnepoaHbl Leclanche)
Hukenb-BOAOPOAHbIN 1,600 1,30

7.4.4 BHyTpeHHee conpoTuB/eHne baTtapeun 1 anemMeHTa
BHyTpeHHee conpoTuBnieHne 6atapen Uamn anemMeHTa A0/HKHO onpeaensTbcs B cooTseTcTBum ¢ 10.9.3.
7.4.5 TokoorpaHuumnTenbHble YCTPOUCTBA ANS 6aTapen B CBA3aHHOM 3/11eKTpoobopyaoBaHum

7.4.5.1 O6onouka (oTcek) 6aTapen CBA3aHHOIO 3/1eKTPo06opyAO0BaHUS, B KOTOPOM Ans obecrnedyeHums
nckpobesonacHocTun TpebyeTcs HanMuMe TOKOOrPaHUYUTETIbHOIO YCTPONCTBA, AO/KHA ObiTh
CKOHCTpyMpoOBaHa Takum obpa3oMm, 4Tobbl HaTapero MOXHO 6bI10 YyCTaHaBNMBATb U 3aMeHsATb, He HapyLuas
nckpobesonacHOCTK anekTpoobopyaoBaHuS.

MpuMevaHue - Ecnun ans obecrnedyeHuns 6e30nacHOCTM aneMeHTa Unn 6aTtapen Heo6xoaMMo
TOKOOrpaHMUYUTENBHOE YCTPOCTBO, He 0653aTeslbHO, YTO6bl 3TO YCTPOMCTBO 6bI/1I0 HEOTLEMIEMOWN YaCTbIO
baTapewu.

7.4.6 TokOOrpaHn4nTeNbHble YCTPOUCTBA Ag 6aTapen, MCNONAb3yeMbIX U 3aMEHSEMbIX BO B3PbIBOOMACHbIX
30Hax

Bnok n3 anemMeHTOB M 6aTapen BMecTe C TOKOOrpaHUYUTENbHbIMU YCTPOMCTBaMKN, HEO6X0AMMbIMK ANs
obecneyeHnst Ux NCKpobe3onacHOCTU, AOMXKEH NPeACTaBsTb HEPa3bopHY KOHCTPYKLMIO, Hanpumep, 3anuT
KOMMayHAOM WM pasMelleH B repMeTU4Hon obonouke, ecnu 3ToT 610K NpefHasHayvYeH Ans UCNOob30BaHUsA U
3aMeHbl BO B3pbIBOONACHOM 30He. KOHCTpyKums 610ka AomkHa 6bITb BbINO/IHEHA TakuM 06pa3oM, 4Tobbl
[OCTYTMHBIMU ABASININCL TONIBKO BbIXOAHblE MCKpOHe3onacHble KIEMMbl U COOTBETCTBYOLLMM 06pa3om
3alMLUEHHbIE COeANHUTENbHbIE YCTPONCTBA ANSA 3apsakn (eCnv OHU UMEKTCS).

7.4.7 TokoorpaHuunTenbHble YCTPONCTBa Ans 6aTapelt, npefHa3HauYeHHbIX ANS UCMONb30BaHUS, HO He
3aMeHsieMble BO B3PbIBOOMACHOW 30He

Brnok 13 anemMeHTOB UnNu 6aTapeln BMecTe ¢ TOKOOrpaHUYUTENbHbIMU YCTPONCTBAMU A0XKeEH 6bITb W60
3allmLLeH B COOTBETCTBMU C 7.4.6, Nnb0O NomeLLeH B OTAE/bHOM 060/104Ke, KpblIlKa KOTOPOW A0KHA
3aKpbIBaTbCS C MOMOLLbIO CNeLManbHOro MHCTPYMeHTa Unn naoMbupoBaTbCs, N UMETb cneuuanbHble
3aMKu, HanpuMep Takune, kak ykasaHo B FOCT P 51330.0, ecnu aneMeHTbl 1 6aTtapeu 6510ka He
npeaHasHauyeHbl A1 3aMeHbl BO B3pbIBOONACHOW 30He. bnok n3 aneMeHToB unn 6atapen BMecTe ¢
TOKOOrpaHNYNTENbHBIMU YCTPONCTBAMU AOJIKEH TaKXe O0TBeYaTb C/ieAyowWnM TpeboBaHUSaM:

a) KOHCTpyKUMA Koprnyca 6/10ka, cnocobbl KpeneHus aneMeHTa uam 6atapen BHYTpM KOprnyca AOMXKHbl 6biTb
TaKNMM, YTO6bl 3NEMEHTbI UK 6aTapen MOXHO 6bI/I0 YCTaHaBAMBATL U 3aMeHATb, He Hapyluas
McKpo6e30nacHOCTM 3N1eKTPOO6OPYyAOBaHUS;

6) nepeHocHoe 3nekTpoobopyAoBaHMe, HanpMMep paaMoNpUEMHUKM U NepeaaTymKu, AOIHKHO NPONTH
UCNbITaHUS:

- Ha CTOMKOCTb K yaapy no 23.4.3.1 TOCT P 51330.0;




- cbpacbiBaHmem no 23.4.3.2 FTOCT P 51330.0, 3a nckaodeHmeM anekTpoobopynoBaHusl, Ans KOToporo
rnepBMYHOE UCMbITaHWE YAAPOM He NpeayCMOTpeHo.

KoHcTpykumsa (yCTpoycTBO) NepeHOCHOro 3/1eKTpoobopyA0BaHNA A0/IKHa NpeaoTBpallats BbliageHne uin
oTAeneHue sn1eMeHTa nau batapen oT annapara, NpUBOASLUNE K HaPyLLIEHUIO MCKPOb6e30racHOCTU rpu
npoBeAeHnn UCrbITaHus copacbiBaHneM no 23.4.3.2 FOCT P... 0, 3a uckio4yeHmeMm obopya0BaHus, A/15
KOTOPOro nepBu4yHOE UCMbITAHNE yAapoM HE NPeayCMOTPEHO:

B) 31eKTpoobopyaoBaHME AOMKHO MMETb Tabnnuky ¢ NnpeaynpeaMTenbHOM HaANUChIO, 3anpeLuaoLlen 3ameHy
6aTapeun BO B3pbIBOOMACHOM 30HE, KOTOpas A0/KHA 6bITb HAHeCeHa Ha Kopnyce 610ka akKyMynaTopa,
HanpuMmep: «Bo B3pbIBOOMACHbLIX NOMeLWEeHMsaX (30HaX) OTKpbIBaTb 3anpeLlaeTcs».

7.4.8 BHewHMe KOHTaKTbl AN 3apsaa 6atapen

7.4.8.1 DneMeHTbl unu 6aTapeun C BHEWWHUMN 3apsSAHbIMU KOHTAKTaMu AO/MKHbI 6bITb cHabxeHbl cpeacTBamm
ANs npeaynpexaeHUs KOPpoTKOro 3aMblKaHUS KOHTaKTOB UM Nepefaym Ha HUX SHeprum, cnocobHol BbI3BaTb
BOCMJ/IaMEHEHME MPU KOPOTKOM 3aMbIKaHUMN KOHTAKTOB. DTO MOXET AOCTUraTbCs OAHUM U3 CAeayoLWwmnx
cnocob6oB:

a) B uenu 3apsga AoMKHbl 6bITb yCTaHOBMEHbI 6/10KMpYyOWNe Anoabl UK HenoBpexaaemble
nocnenoBaTeslbHO BKAOYEHHbIE pe3ncTopsbl. [ns nckpobesonacHon Lenu ypoBHs ia TpebyeTtcs Tpu avoaa,
YPOBHS ib - ABa Avona, ypoBHS ic - oAnH AnNoA.

3apsiaHOEe YCTPOMCTBO AOKHO 6biTb IM60 NpucoeamnHeHHbIM aneKkTpoobopyaoBaHmeM, TMb6o Anoabl nnu
pPEe3MCTOPbl AO/MKHbI 3aLLNLLATECS NMpeAoXpaHuTeneM COOTBETCTBYOWEro HoMmHana. NpegoxpaHutens A0/KEH
6bITb 3a/IUT UM He NPOBOAMTL TOK, KOr4a OH pacrosioXXeH BO B3PbIBOOMACHON 30HE, @ KOHCTPYKLUMS
3/1eMEHTOB 3apsiAHOM Llenu A0/KHA YAOBNETBOPATL TpeboBaHUAM HacTosILWEero ctaHaapTa.

6) 47151 snekTpoobopynoBaHus rpynbl II crerneHb 3amTbl 06071049KN AOIXKHE BblIOUPATLCS B COOTBETCTBUMU C
6.1, png uenen 3apsaga - He Huxe IP20, a okon0 paszbeMa (3aXMMOB) 3apsAHOM Lenu AonxXHa 6biTb
yCTaHoBNeHa npeaynpeavTtensHas Tabnvyka, 3anpewarowas 3apss 6atapen Bo B3pbIBOOMNACHOW 30He.

7.4.8.2 MakcuManbHOe BXOAHOE HanpshxeHue Un, KOTopoe MOXET 6biTb MPUNOXEHO K COANHUTENbHbIM
3aXxuMaM 6e3 HapyweHnss nckpobe3onacHOCTN 3NeKTpoobopyaoBaHMNS, AOKHO ObITb YKa3aHO Ha
3nekTpoobopyaoBaHUN U B €ro TEXHUYECKOWN JOKYMEeHTaUuun.

7.4.9 KoHcTpykumsa o6ono4ykm (oTceka) ana 6atapeu

Mckpobe3onacHOCTb 3/1EMEHTOB M baTapeit, a TakXKe TeMnepaTypa MX NMOBEPXHOCTEN AOMKHbI 6bITb UCMbITaHbI
M oueHeHbl B cooTBeTcTBUM € 10.9.3. KOHCTpyKUUSA aneMeHTa nnun 6atapen A0/HKHA OTHOCUTBLCS K OAHOMY U3
cneayrowmnx TUNoB:

a) repMeTuYHble (ra3oHenpoHMLaeMble) asieMeHTbl nnn 6atapewu;
6) repMeTM3MpoBaHHble (C perynMpyemMbIM KnanaHoMm) anemMeHTsl nnun 6atapeu;

B) 3/ieMeHTbl unun 6atapen, npeaycMaTpuBaloLlLMe, KpoMe yCTPOMCTB cbpoca AaBneHus, repmeTnsauuio,
a@HaslornMyHyo nNoanyHkTam a) n 6). OHM He A0MKHbI TPeboBaTb AOSIMBKM 3/1EKTPOINTA B TeYEHME CpoKa
CnyX6bl M AOMKHBI MMETb METAIMYECKYIO MW N1AaCTMACCOBYO 060/104KY, YAOBNETBOPSIOLLYIO CleAyoWmM
TpeboBaHMSAM:

1) uenbHOTAHYTYIO (6€CLIOBHY0), WTAaMNOBaHHYIO UK NUTYIO, COEANHEHHYIO NNaBfieHMeM, CBapKon Uim
CKJIEMKOW C 3nacToMepamu, UanM nNnacTMaccoBble repMeTusmpylolmne ycTpomcTea, uKcnupyemole
KOHCTpYyKUMen 060noukn 1 obecneumpatoline NoCTOAHHOE YNJIOTHEHME, TakMe Kak npoknaaku (wamnbel),
KONbL@ KPYr/lOro CeYeHUs 1 T.M.;

2) HE CUUTAOTCA repMeTUYHbIMM WUITaMNOBaHHbIE, pa3BaJibLlOBaHHbIE, FOdC)pVIpOBaHHbIe nT.MO. 06OHOHKVI, He
yAOBNETBOpAOLWNE NEPEUYNCNEHHBIM Bbllle TpeGOBaHMFIM. MaTepwuansbl, NnpoHuUaeMble 454 rasa, HanpuMep Ha
6yMa)KHOﬁ OCHOBE, HE CYUTAKOT YNIOTHALWNMHA,;

3) ynnoTHeHWe BOKPYT BbIBOAOB AO/IKHO 6bITb CKOHCTPYMPOBAHO, Kak OMMUCaHO BbllUe, UM AOCTUraTbCS
3a/IMBKOM TEPMOYCaXMBAKOLLMMCS UIN TEPMONIACTUYHbLIM KOMMNAyHAOM;



r) Npou3BoAMUTE b 3aIMBOYHOIO KOMNayHAa AO/KEH rapaHTMpOBaTb BO3MOXHOCTb €ro UCMofib30BaHUs nNpu
KOHTaKTUPOBaHUN C 3N1EKTPOJSIUTOM N €ro cooTBeTCcTBME 6.7.

CooTBeTCTBME NOANYHKTaM a) u 6) rapaHTMpyeTcs npousBoauTenem anemeHTa wim 6atapen. CooTBeTcTBME
NnoAMyHKTaM B) U ') OLEHNBAIOT NMPOBEPKOM aneMeHTa uim 6aTtapeun un, rae Heo6xoAnMMOo, NX KOHCTPYKTOPCKMX
yepTexen.

7.5 MNonynpoBOAHNKOBbIE 3JIEMEHTbI
7.5.1 BnnaHune nepexodHbIX Npoueccos

7.5.1.1 B cBA3aHHOM 3n1eKkTpoobopyaoBaHUM NOMYNpPOBOAHUKOBbIE 3/1eMEHTbI AOIXKHbI BblAEPXNBATb
WUMMNYNbCHbIA TOK, BO3HMKAOLWMNIN B NEPEXOAHOM pexume. 3HavyeHne ToKa onpeaensietcs AeneHnem
aMMINTYAHOMO 3HAYEHUS HaMpsXeHNs NepeMeHHOro Toka Win MakCMMasbHOro 3Ha4eHMs HarnpsXxXeHus
MNOCTOSHHOIO TOKAa Ha 3Ha4YeHWe CONpoTMBAEHUS NOCNeA0BaTENIbHO BK/IIOYEHHOIO HEMOBPEXAAaeMOro
pesucropa.

7.5.1.2 B uckpobesonacHoM 3nekTpoobopyaoBaHUN BANSHUEM NepexofHbIX MpoLeccoB BHYTpU
anekTpoobopynoBaHMUS, @ TakXKe CBA3AaHHbIX C UCTOYHMKAMM ero nuTaHus MOXHO rnpeHebpeub.

7.5.2 LLyHTbI, orpaHmymnBatolme HanpskeHue

7.5.2.1 NonynpoBOAHNKOBbIE 3/IEMEHTbI MOFYT UCMOJIb30BaTbCA B Ka4YeCTBe WYHTUPYIOLWMX YCTPONCTB ANs
orpaHWYeHns HanpsXeHus, Npu YCN0BUK, YTO C YYETOM NepexoAHblX NpoLEeCcCOB OHW YAOBNETBOPAIOT
YyKa3aHHbIM HMxe TpeboBaHMSM.

MonynpoBOAHMKOBLIV 3/1EMEHT A0JIKEeH 6bITb pacCcyMTaH Ha TOK, paBHbIK 1,5-kpaTHOMY TOKY KOPOTKOMO
3aMblKaHWs, KOTOPbIA MOXET NpoTeKaTb B 3M1EKTPUYECKOM Lienu Npy 3aMblKaHWK NoaynpoBOAHMKOBOMO
anemeHTa. [JaHHbIMM M3rOTOBUTESIA NOJTYNPOBOAHNKOBLIX 3/IEMEHTOB A0J/IKHO 6bITb MOATBEPXAEHO
cnegytoulee:

a) avoapl (ynpasnsiemMble U HeynpaBnseMble), CTabUINTPOHbI, TPAQH3UCTOPbI, BK/IIOYEHHbIE MO CXeMe AMoaa, U
aHanornyHble nNoaynpoBOAHMKOBBIE YCTPONCTBA AOJKHbI ObITb paccumMTaHbl HA HOMUHANBbHBIA pabounin TOK, B
1,5 pasa npesbllwaoLWnii MaKCUManbHO BO3MOXHbIA TOK KOPOTKOIO 3aMblKaHUS;

6) CTabuNUTPOHbI AOKHBI UMETb B pexuMme ctabunmsaumnm 1,5-kKpaTHbi 3anac No0 MOLWHOCTU, KOTOpas MOXeT
paccemBaTbCs Ha HMX, @ B MPSMOM HanpasneHuun - 1,5-kKpaTHbIN 3anac No TOKY, KOTOPbIA NpPOTEKaEeT B MecTe
MX YCTaHOBKWM MpU NOBpEXAEHNUN Ha 3aMblKaHUeE;

B) ANOAbI AOIKHbI UMETH B 06PaTHOM HanpassieHuu 1,5-KpaTHbli 3anac ro HarnpsiXkeHuo, KOTOPOE MOXXET
ObITb MPUTOKEHO K ANOAY;

) TPaH3UCTOPbI AOJIKHbI MMETb 1,5-KpaTHbie 3anackl Mo MoLHOCTH, HANPSXKEHNIO MEXAY KOJIZIEKTOPOM U
SMUTTEPOM M 06PATHOMY HArMPSIXKEHNIO MEXAY SMUTTEPOM M 6a304, TOKaM KOJIZIEKTOpa M 6as3bl.

7.5.2.2 Ana nckpobe3onacHol uenu ypoBHS ia NpMMEHeHWe yrnpasfsieMbIX NOynpoOBOAHUKOBbLIX 3/1IEMEHTOB
U c6OpKM 3/1EMEHTOB B KAUYECTBE LUYHTUPYHOLWNX OrpaHnunTeNnen HanpsXXeHus, HanpuMep TPaH3nCToOpoB,
TUPUCTOPOB, CTabunM3aTopoB HaMNps>XeHUs U ToKa, U T.4., pa3peLllaeTcs, ec/in BXOAHas M BbIXOAHAs Lenu
SABJISOTCA MCKpobHe3onacHbIMM UM ByaeT AOoKa3aHOo, YTO OHU HEe MOABEPXXEHbI BIIUSIHUIO NEPEXOAHbIX
MpOLLECCOB CO CTOPOHbI NMUTatoLlen ceTn. B anekTpnyeckux Lensax, BbIMOSHEHHbIX B COOTBETCTBUU C
BbllleyKa3aHHbIMU TpeboBaHMSAMM, YCTPOMCTBA C Ay6AMPOBAHMEM CUMTAOT HEMOBPEXAaeMbIM 6/10KkOM. B
CBSI3@HHOM 3J71EKTPO060PYA0BaHNU AJ151 NCKPOOE30rNacHOM Leny ypoBHS ia MOryT UCMO/Ib30BaTbCsl TPy
yrpasJ/isieMbIX 10J1yrpPOBOAHNKOBbLIX 3J/1IEMEHTA: A4J151 YPOBHS ib - ABa, A/151 YPOBHS iC - 04NH, Npu yCrioBumn
cobirogeHns TpebosaHnii 7.5.1. Takue anekTpuyeckme Lenu A0KHbl 6bITb AOMNONHUTENBHO UCMbITaHbI B
cooTtBeTcTBUM € 10.4.3.3.

7.5.3 NocnepoBaTenbHble TOKOOrPaHMUYUTENbHbIE YCTPONCTBA

7.5.3.1 [nsa nckpobe3onacHoro v cBsI3aHHOIo 3/1€KTPO060pYyA0BAaHMS A0MYCKAETCS NMPUMEHEHMNE
roJ1yrnpoBOAHNKOBbLIX TOKOOrPaHUYNTEIbHbIX YCTPONCTB MPU yC/10BUM, YTO OHU MOAKTOYUAITCS K
aBTOHOMHOMY UCTOYHUKY MUTaHMs1 MOCTOSIHHOIO TOKa M/ K LIEMYN C CETEBBLIM TPaHCHOpMaTopoM,
BbIMOJTHEHHbIM B COOTBETCTBUM C TpeboBaHusmMu 8.1, a nx napaMeTpbl BbiI6paHbl C yHETOM epPexXoaHbIX
pexumos o 7.5.1. [lna nckpobe3onacHo# Lenu ypoBHS ia noc/1e40BaTe/bHbIE 1101y npoBOAHNKOBbIE
TOKOOrpaHNYnUTE/IbHbIE YCTPOMCTBA AO/IKHbI YyTPanBaTbCs U yA0BAETBOPSATL TpeboBaHusM 7.1, A5 ypoBHS ib
- Ay61upoBaTbCsl U yA0BNETBOPSTL TpeboBaHmsiM 7.1, a A1 YPOBHS ic - yA0B/IETBOPSITL TpeboBaHmsM 7.1.



lMpumeyaHue - B nckpo6e3onacHbiX LENSX YPOBHS ia AOMYyCKAETCs UCMOb30BaHNE, KPOME 6/TI0KUPYIOLLNX
AN0A0B, APYruX MoJ1yrpoOBOAHNKOBbIX U YIPaBISEMbIX MOJ1yNPOBOAHUKOBBIX YCTPOKHCTB B KayecTse
rnocsie40BaTe/IbHbIX TOKOOrPaHNUYNTENENH TOJIbKO MPU YC/T0BUM YCTaHOBKM HA BbIXOAE LUYHTUPYIOLUMX,
OrpaHUYNBaKOLLUMX HAMNPSXKEHNE, YCTPOUICTB (KOUEH Ha TPAH3NCTOPax Miav TUPUCTOPax, a Takxe
CTabun3aTopoB HanpsXKEHUs), yAOBNETBOPSIOLMX TPEGOBAHUSAM 7.7.

7.5.3.2 lNapameTpbl TPaH3UCTOPOB, NMPUMEHSIEMbIX B KAYECTBE M0C/1€40BaTENbHbIX TOKOOrPaHNYNTE/TbHbIX
2/1EMEHTOB, AOJ/IKHbI UMETH 1,5-KpaTHbie 3anackl o MOLHOCTH, HArpsiXKeHNIO MeXay KOJIJIEKTOPOM U
SMUTTEPOM M 06PATHOMY HArMPSIXKEHNIO MEXAY IMUTTEPOM 1 6a304, TOKaM KOJIJIEKTopa u 6a3bl. B
TPaH3MCTOpax aMUTTEP M 6a3a AO/IKHbI 6biTb COEANHEHBI YEPE3 LLYHTUPYIOLMI PE3NCTOP. 3HaUYEHNE
COMPOTUB/IEHUS LLYHTUPYIOLErO PE3NCTOPA BblIOUPAIOT MO TEMNJIOBOMY TOKY pn OTK/IIOYEHHOM ba3e
TpaH3ucropa.

7.6 MNoBpexxaaeMble 3JIEMEHTbl U COeANHEHUSNA

7.6.1 MNpuMeHeHne TpeboBaHuit 5.2 1 5.3 AOMKHO y4YnTbIBaTb CneayoLlee:

a) ecnv HarpysKa Ha 3/1eMeHT He COOTBETCTBYET 7.1, ero nospexaeHune LO/MKHO pacCMaTpuBaThCs Kak
HeyuuTbiBaemMoe. Eciv Harpyska Ha 3/1eMEeHT COOTBETCTBYET 7.1, ero noBpexaeHne A0/HKHO CUMTaThCA
YUNTbIBAEMbIM;

6) ecnv NoBpeXxAeHMe O4HOMo 3MIEMEHTa UM COEAMHEHMUS MOXET NPUBECTU K MOBPEXAEHUIO APYrnX
3/1eMEHTOB WU COEANHEHUIA, TO NEPBUYHOE M MOC/EAYIOLIME NOBPEXAEHUS AO/KHbI PAaCcCMATPMBATLCSA Kak
OZHO MOBpEeXAEHUE;

B) pe3UCTOpbl AOIXKHbI paCCMaTPMBaTbLCS Kak NMoBpeXAaeMble Ha 3aMblKaHWe, pa3MblKaHME Y MPUHMMAIOLLUMU
noboe 3HaveHne conpoTmsneHuns (Ho cm. 8.4);

r) NosynpoBOAHUKOBbLIE YCTPOWCTBA CYMUTAIOT NMOBPEXAAEMbIMU Ha 3aMblKaHWE U MEPEXOA B PEXMUMbI, K
KOTOPbIM OHW MOTYT 6bITb NPUBEAEHbI B pe3ysibTaTe NOBPEXAEHUS APYTUX D/IEMEHTOB.

[nsi oueHKN TeMnepaTypbl NOBEPXHOCTM AO/HKHO paccMaTpuBaTbCs NMoOBpexAeHue ntoboro
NnoJslynpoBOAHUKOBOMO YCTPOICTBA B YCNOBUAX, KOrAa OHO pacCemMBaeT MakCUMasbHYH MOLHOCTb.

WHTerpanbHble CXEMbl MOFYT MOBPEXAaTbCs TakMM 06pa3oM, UYTO MeXAy UX BHELWHMMU BbIBOAAMU MOXET
MMeTb MecTo Ntobasa KoMOMHaUMA 3aMblkaHWI (pa3MbikaHuin). OQHaKo ecnu nospexaeHune BblbpaHo, OHO He
MOXEeT U3MEHATbCSA, HanpuMep, NyTeM NPUIOXKEHNS BTOPOro NOBPEXAEHUS.

B cnyyae BBeAeHUS yKa3aHHbIX Bblle I'IOBpG)KLI,GHVIVI €MKOCTb M MHOAYKTUBHOCTb, NOAKJTIOYEHHbIE K
YCTDOVICTBYI AO0JIKHblI pacCMaTpmBaTbCAa B UX Hanbonee onacHOM CoeaMHEHNU;

[) coefiMHeHUs1 AO/MKHbI pacCMaTpMBaTbCS Kak NoBpexaaeMble Ha pa3MmblikaHue. Ecnu coeamHeHuns cBob6oaHO
ABUraloTCs, TO OHW paccMaTPMBAOTCS TaKXKe Kak MoBpexAaeMble Ha 3aMblKaHue C Nto6oi YacTbio
3/1eKTPMYECKON Llenn B npeaenax ux nepeMelleHust. NMpu 3ToM CYMTatoT, YTO NepBOHaYasbHbIl pa3pbiB - 3TO
OQHO Y4YMTbIBAaEMOE MOBPEXAEHWNE, a MOBTOPHOE COEANHEHME - 3TO BTOPOE YUUTbIBAEMOE NoBpexaeHue (CM.
8.7);

€) a/1eKTpuYeckue 3a3opbl U MNyTU YTEYKM AO/DKHbI PAaCCMaTpUBaThCS Kak MOBpeXAaeMble Ha 3aMblKaHue B
COOTBETCTBUU C 6.4;

) KOHAEHCATOpbl AOMXKHbI PAaCCMATPMBATLCSA KaK MOBpEXAaeMble Ha 3aMblKaHMe, pa3MblKaHUE U
NpUHMMaKLWNMK Nto6oe 3HaYeHNe eMKOCTU OT HYNSA A0 MUHMMANIbHOW €MKOCTU KOHAEHCaTopa, Nnosy4YeHHon
n3 cneundukauum nsrotosutens (cm. 8.5);

3) Apoccenn AO/IKHbI pacCMaTpUBaTLCS Kak, MOBPEXAAEMble Ha 3aMblKaHNe, PasMbiKaHNE U MPUHUMAaIOLMMHU
J1060€e 3HaYeHne NHAYKTUBHOCTU OT HyJ1s1 4O MaKCUMaslbHOM MHAYKTUBHOCTM APOCCE/ISI C yHETOM
peanunsyroLerocs rnpy 3ToM akTMBHOIr0 COMNpPOTUB/IEHNST ero 06MoTku (cM. 8.3);

VI) npoBoaa u nevaTtHble NPOBOAHUKHN, BKAKOYAA X CoeANHEHUA, AO/IXXKHbI paCCMaTpuBaTbCA KakK
nospexaaemble Ha pa3MbiKaHMe U NMPpUHNMATbCA KakK OAHO YYUTbIBaeMoe noBpexaeHume.

7.6.2 BknoyeHue nckpoobpasytolero MexaHm3ama B UCMnblTyeMoe 351eKTpoobopyaoBaHue Ans MoAenmMpoBaHus
pa3pblBa, KOPOTKOIro 3aMbIKaHNSA UM 3aMbIKaHUA Ha 3eMJ1I0 HE pacCMaTpuBaloT KakK yyuTbiBaemMoe
NnoBpexAeHue, a CYUTalT UCMbITAHUEM B HOPMasibHOM pexunMe.



7.6.3 HenoBpexpaaeMble cCOeAMHEHUS N pa3aenieHns B COOTBETCTBMM C pa3aesioM 8 He noasepraroT
NCMbITaHUAM Ha UCKpoobpasytoleM MexaHmame. OHaKO eCcriv HENoBpeXAaeMble COEAMHEHUS N pa3aeneHus
He repMeTn3npoBaHbl NN HE UMEIOT MOKPbITUS B COOTBETCTBMMU C pa3fenoM 6, unm He obecneveHa cTeneHb
3awuTbl 060/104KN B COOTBETCTBMM C TpeboBaHMsAMM 6.1, NX CUMTalOT NOBPEXAAEMbIMU, U NCKPOO6pa3yoLnit
MexaHW3M AOJSHKEH NOoAKAIYaTbCA nocnefoBaTelbHO C TaKUMU COEANHEHUSAMWU MW NapanfiefibHO Taknum
pa3aeneHunsaM.

7.7 MNbe303/1eKTPUYECKUE YCTPOUCTBA

Mbe303neKkTpuyeckme yCTponcTBa A0SIXKHbI 6bITb UCMbITaHbl B COOTBETCTBUM ¢ 10.11.

8 HenoBpexxaaembie 3/71IeMEeHTbl, 6J1I0KK 3/IEMEHTOB U COeANHEHUS

8.1 CeteBble TpaHcchopmMaTOpbl
8.1.1 NoBpexaeHnss 06MOTOK

B HenoBpe)XaaeMbixX CeTeBbIX TpaHCcopMaTopax 3aMblkaHne 06MOTOK, NMUTaOWNX NCKpobe3onacHble Lenu, C
nobbiMn apyrmMmn o6MOTKaMm He paccMaTpMBalT, 04HAKO MOryT UMETb MeCTO KOPOTKME 3aMblKaHUS U
pa3MblkaHMsa 06MoTOK TpaHcdopmaTopa. NospexaeHns o6MoOToK TpaHcdopMaTopa, KOTopblie MOryT NPUBECTHU
K YBENIMYEHMIO BbIXOAHOMO HAMpPs)KEHUS!, HE AOJDKHbI YUUTbIBATbLCS.

8.1.2 3alinTHble Mepbl

8.1.2.1 NepBUYHas o6MOTKa ceTeBOro TpaHchopMaTopa, NpeaHasHauYeHHOro Ansi NUTaHuMs UckpobesonacHbIX
uenen, AosmkHa 6bITb CHab)XeHa TOKOBOW 3alMTONM, HanpuMep, NaaBkuUM npeaoxpaHutenem (NaaBkKUMm
npenoxpaHnTensiMmn), yAoBeTBoOpAWMM TpeboBaHMsaM 7.3, NM60 aBTOMaTUYECKUM BbIKKOYATESNIEM C
COOTBETCTBYIOLWMMIN NapaMeTpamm.

8.1.2.2 B cucremax sHeproCHabXXeH1si C U30IMPYyEMOI HENTPAsIbIO NMPEAOXPAHUTEN AOJIKHbI
yCTaHaB/IMBATbCS: B TPEXPA3HbIX TpaHCGHopmMaTopax - B ABe ¢a3bl, B 0AHOPA3HbIX TpaHcGHopmaTopax - B
o4Hy ¢pasy. B cuctemax 3HEProCHab)XxeHnsi C 3a3eM/IEHHOM HEUTPAIbIO NMPEAOXPAHUTENN AOSIKHbI
yCTaHaB/IMBaTbCS B KaX/bI¥i NpoBOA CETEBOVM 0OMOTKMU TpaHcgopmaTopa, eciv B 04HOGDa3HbIX
TpaHcgopMaTopax He NPUHSTbI MEPbI, UCK/IHOHAKoLME BO3MOXHOCTb COEANHEHUS] (ha3HOro npoBoja C
BbIBOAOM 0O6MOTKM TpaHchopmaTopa, HE coaepKaller npeaoxXpaHuTess.

8.1.2.3 [1nga TeMnepaTypHOW 3awmTbl TpaHchopMaTopa B AOMNOSIHEHMN K TOKOBOW 3allmMTe MOXeET
NCMNoNb30BaTbCA 3a7UTbIA TEpMONpeAOXpaHUTENb UK APYroe TenjoBoe YCTPONCTBO, NpuyemM Ans
ofHogasHoro TpaHcdopMaTopa A0CTaToYHa YCTaHOBKa OAHOro yCTpPOMCTBa.

8.1.2.4 NpepoxpaHuTenun, aepxaTtenu npeaoxpaHuTenen, npepbiBaTtenn n TepMMYecKkue yCTponcTBa AOKHbI
oTBeyvaTb TpeboBaHMSAM COOTBETCTBYHOLEro cTaHaapTa. CooTBeTCTBME CTaHAAPTY HE AOIXKHO NMpOBEpPATLCS
ncnbiTaTeNbHOW opraHM3auuen.

8.1.3 KoHcTpykums TpaHcdhopmaTopa
8.1.3.1 TpaHcdhopmMaTopbl MO cNocoby pacnofioxeHMUss 06MOTOK MOTyT pa3fenaTbCs Ha ABa Tuna.

ONna KOHCTpYKLUMKW rnepBoro Tuna obmoTKa, NuTatowas MCKpO6e3OFIaCHbIe M CBSI3aHHble C Hel MCKpoOonacCHble
uenn, HaMoTaHHa4a Ha OTAENbHOM KaTylwKe, A0J>KHa pacnosiaratbCa:

- Ha OOHOM CTEpXHe cepAeyHMKa C OCTaslbHbIMKU 06MOTKaMK;
- Ha pa3HbIX CTEPXHAX cepaeYvYHUKa.

MyTn yTeUKM W 3NEeKTpUYECcKMe 3a30pbl Mexay 06MOTKaMu Ans NUTaHWS UCKPOoBe3omacHbIX U MCKPOONacHbIX
uenel AOMKHbI YAOBNETBOPSATL TpeboBaHUsAM Tabnuubl 4.

Ona KOHCTpyKUMW BTOPOro Tuna O6MOTKa, nutaouwasn VICKpO6e3OI'IaCHbIe N CBSI3aHHbIE C HeEW MCKpoonacCHble
uenun, AoJXKHa pacnosaraTtbCsa Ha oAHOMN KaTylwKe C OCTalbHbIMU obmoTkamu, npn 3TOM:



- nnbo ykasaHHas obMoTKka TpaHcdhopMaTopa OTAeNeHa OT OCTaslbHbIX 06MOTOK TBEPAON M3onsunen B
COOTBETCTBUU C Tabnuuen 4,

- nnbo ykasaHHasi obMoTka TpaHcdhopMaTopa oTAeNeHa OT CeTeBOW 06MOTKM 3a3eM/IEHHbIM 3KPaHOM (13
MeAHOM POoNbrn) UNn 3KBMBAMIEHTHOM NPOBOSIOYHOM 06MOTKOM (MPOBOJIOYHbIN 3KpaH). TonwmMHa MeaHOoM
donbrn NN NPoBOJSIOYHOrO 3KpaHa Ao/XHa 6biTb BbibpaHa B COOTBETCTBUU C Tabnuuen 6.

MpuMeuaHue - OTa Mepa NO3BOJISIET rapaHTUPOBaTb, YTO B C/ly4ae KOPOTKOro 3aMbiKaHUS Mexay 06MoTkamMm
W 3KPaHOM, 3KpaH BblAepXuUT 6e3 Nnpo6os TOK, KOTOPbI NO HEMY MPOXOAUT A0 cpabaTbiBaHMs TOKOBOM
3aWuThl.

Tabnuua 6 - MMHUManbHas TonwmMHa doNbrn AN MMHUMaNbHLIN AMaMeTp NPOBOJIOKM 3KpaHa B 3aBMCMMOCTU
OT HOMMWHAIbHOIO TOKa NpeaoxXpaHUTens

HoMunHanbHbIM TOK npegoxpanurens, A 0,1 0,5 1,0 2,0 3,0 5,0
MnHMManbHas TONLWKNHA 3KpaHa M3 hosibrn, MM 0,050 | 0,050 ] 0,075 | 0,150 | 0,250 | 0,300
MWHMManNbHbLIK AMaMeTp NPOBOJIOKM 3KpaHa, MM 0,20 0,45 0,63 0,90 1,12 1,40

[Jonyckn n3rotoBuTeNns He A0/KHbI CHMXATb 3HAa4YeHUs, NnpuBeAeHHble B Tabnuue 6, 6onee yem Ha 10 % naun
0,1 MM, B 3aBUCMMOCTU OT TOFO, Kakoe 13 3Ha4YeHMN MeHbLue.

8.1.3.2 DkpaH n3 donbru AoKEH UMeTb ABa HE3aBUCUMMbIX MPOBOAHMKA 3a3EeMMIEHUS, KaXXabl U3 KOTOPbIX
AoxeH 6bITb paccumMTaH Ha MakCUManbHbIN ANUTENbHbBIN TOK, KOTOPbIA MOXET NpoTekaTb A0 cpabaTbiBaHUM
TOKOBOW 3awuTbl, Hanpumep 1,71, Ans npeaoxpaHUTens.

8.1.3.3 NpoBONOYHbIN 3KpaH A0/KEH COCTOSATb MO MEHbLUEN Mepe U3 ABYX 3/1eKTPUYECKN HE3ABUCUMBbIX
CNOEB MPOBOJIOKM, KaXAbl U3 KOTOPbIX AO/KEH ObiTb paccyMTaH Ha MakCMMasbHbIA ANUTENbHbIN TOK,
KOTOPbIA MOXET NpoTeKkaTb A0 cpabaTbiBaHM TOKOBOM 3alnTbl, Hanpumep 1,71, Ans npenoxpaHutens.
M3onsauma mexay cnosiMv AoJXKHA BblAepXaTb UcnbiTaTeNnbHoe HanpskeHue 500 B B cooTBeTcTBUM C 10.6.

8.1.3.4 CepAeYHUKM BCEX CETEBbIX TPAHCHOPMATOPOB AOMKHbI 6bITb 3a3eM/ieHbl, 3@ UCK/TIOUYEHMEM CIy4aeB,
KOrZa WUcnonb3ylTcs TpaHCcPOopMaTopbl C N30IMPOBAHHBLIMU CepAEYHUKAMMU.

8.1.3.5 O6MOTKM TpaHchopMaTopa HE3aBMCUMO OT KOHCTPYKTUBHOIO MUCMOJTHEHWUS A0S1>KHbI MPOMNUTLIBATLCS
N30/SIUMOHHBIM JTAaKOM WM 3a/IMBATbCA KOMMayHAOM.

8.1.3.6 BbiBOAbI CETEBOV M BTOPUYHbBIX 0OMOTOK A/151 TPAHCGHOPMATopoB KOHCTPYKLUMN BTOPOro TUMNa AOJIKHbI
pacrionaratbCsi Ha pa3HbIX CTOPOHaxX KapKaca KaTyLluku. [TyTv yTeuku v 371eKTPUYECKNE 3a30Pbl MEXAY
BbIBOAaMM 06MOTOK, @ TaKXe MHAEKC TPEKMHIocTokocTu CUT kapkaca KaTyLLKu AOJIKHbI y0B/IETBOPSTh
TpeboBaHusM Tabanybl 4. [ yMEHbLUIEHUS paCCTOSIHUS BbIBOAbI MOryT ObiTb pa3AesieHbl U30JASLUNMOHHON Uau
3a3eMJIeHHOM rneperopoakoi, yaosaeTsopsoLel tpeboBaHnsam 6.4.1.

8.1.4 VicnbiTaHmsa TpaHChOpMaToOpoB

8.1.4.1 TpaHcgopmMaTopbl AOIKHbI 6bITb CTOMKUMMU PN KOPOTKOM 3aMbIKaHUN BTOPUYHON O06MOTKM.

8.1.4.2 CooTBeTCTBME CTOHMKOIro K KOPOTKOMY 3aMbIKaHUIO TpaHchopMaTopa TeMnepaTypHbIM TPe60BaHUIM
47151 K/1acca MCro/b3yeMoi U30/1SUMY NMPOoBEPSIIOT CAEAYoWMM 06pa3oM. BTopuyHbIe 06MOTKM
TpaHcgopmaTopa noo4YepeaHo 3aKkopaynBaroT, Npu 3TOM BCE OCTaslbHble 06MOTKU HarpyxaroT HOMUHAIbHbIM
TOKOM. TOKOBYIO 3aLUMTY MPU UCMILITAHUSX OTK/IHOYAKOT, HO ee rnapaMeTpsl yYuTeiBatoT. Ecnv B
TpaHcdopMaTope MCMOJb3YHT TOKOOrpaHUYMUTENbHbIM PE3NCTOP, 3a/UTbI BMECTE C ero 06MoTKaMu,
NCMbITaHUs TpaHchopMaTopa Ha YCTOMUMBOCTb K KOPOTKMM 3aMbIKaHWUSIM CieayeT NpoBOAUTL C YYETOM 3TOro
pe3suctopa. MNpu 3TOM TOKOOrPaHUUUTESbHbIA PE3UCTOP AOJIXKEH 6bITb YCTAHOBMIEH TaK, YTO6bI
obecneunmBanncb AsnHa NyT yTEYKN M 3a30Pbl B COOTBETCTBUM C Tabnumuen 4, 1 Mexay 06MOoTKOM
TpaHcdopMaTopa 1 pe3ncCTOpoM OTCYTCTBOBA/IM HEU3OMIMPOBaHHbIE TOKOMPOBOASALLME YaCTu.

MpY UCMBbITAHWAX TOK NEPBUYHOM 06MOTKM TpaHchopMaTopa A0/MKeH 6bITb YCTaHOBIEH paBHbIM 1,71, unu
MaKCMMaslbHOMY 3HaueHUI0 ToKa MpepbIBaTeNs C AOMYCTUMbIMU OTKJIOHEHUSIMU OT 3TUX 3HAUYEHMUI BO BpeMS
UCMbITaHUI He 6onee £10 %. 3HauyeHMe ToKa YCTaHaBIMBAOT U3MEHEHUEM HaMPSXXEHUS MEPBUYHON 0E6MOTKM
TpaHcdopMaTopa OT Hy/Nsl A0 HOMUHATLHOTO HaNPSXXEHUs (C y4YeToM Aoy CTUMbIX 110 JOKYMEHTaUUMU Ha
3/1eKTPO06OPYAOBaHME MOBbILLIEHNI HANPsIXKeHUs). B cnyyae HEBO3MOXHOCTM 06ecneynTb BbllleyKa3aHHble
3HAYEHMs TOKa 3@ CYET YBESIMYEHUS HaMpPsKEHUs, UCMbITaHUS MPOBOAST NPYU MaKCMMasibHOM CETEBOM
HanpsHXeHuu,




MpoAoMKNUTENBHOCTL UCMbITAHUI AO/MKHA COCTaBNATb HE MeHee 6 4 nnu Ao cpabaTbiBaHUS
HEecaMOBOCCTaHaB/IMBAKOLLErocs TEMJI0BOro yCTponcTaea. MNMpu MCnonb3oBaHMM TEMIOBOIO YCTPONCTBA
CaMOBOCCTaHaBNMBAOLWErocs TMNa UCNbITaHUA crieayeT NpoBoANTb B TedeHne 12 4. MNpu 3TOM TemnepaTtypa
06MOTKM He AO0J/KHA NpeBbIWaTb 4ONYCTUMOro 3Ha4YeHUs ANns Knacca UCcnonb3yeMon nsonsumm. TemnepaTypa
06MOTKM AOMKHA U3MepsaTbCca B cooTBeTcTBUM € 10.5.

B nipouecce mcnbiTaHnii TpaHCGHOpMaTop HE AOKEH BOCMIAMEHSTLCS, HO AOIMYyCKaeTCs 3aMblKaHue
repBUYHON UM BTOPUYHOM 0B6MOTOK C CEpAEYHUKOM.

8.1.4.3 Nocne ucnbitaHnin TpaHCHOPMATOPOB Ha YCTONUYMBOCTb K KOPOTKUM 3@aMbIKaHUSIM U30MSLNSA MeXAY
nckpobesonacHbIMM 1 MCKPOOMACHbIMW 06MOTKaMM AOMXKHA BblAEPXMBaATb UCMbITaTeNIbHOE HanpsxeHue (CM.
10.6), paBHoe (2 U, + 1000) B, Ho He MeHee 1500 B, rae U, - MakCMManbHoOE HanpsxeHue nbon
NCMbITYeMON 06MOTKWU. McrbiTaTeNIbHOE HarnpsiXeHne Mexay /1t06biMyu 06MOTKaMu U cepaeqYHUKOM Un
3KpaHoM AO/DKHO 6biTb 2 U, HO He MmeHee 1000 B.

8.1.5 KOHTponbHble NMPOBEPKU U UCMBITaHUSA CeTEBbLIX TPAHCHOPMaATOPOB, BbIMNOAHAEMbIE N3rOTOBUTENEM
Kaxabin ceTeBor TpaHchopMaTop A0MXKEH ObITb UCNbITaH B COOTBETCTBMM C 11.2.
8.2 PazpgenutenbHble TpaHcdOpMaTOpbl

8.2.1 KOHCTpYyKUMS M BO3MOXHble MOBPEXAEHWNS pasaennTeNbHbIX TPAaHCHOPMATOPOB AOKHbI
cooTBeTcTBOBaThL TpeboBaHmsaM 8.1.

MNMpumeyvaHne - 3To MOryT 6bITb TpaHCOPMATOpPbl, KOTOPbIE NUCMOMb3YIOTCS B CUTHAMbHbIX LEensax, um
TpaHcdopmaTopbl 4Na APYIrUX Lernewn, HanpuMep Ans npeobpasoBartenein nurtaHus.

8.2.2 UcnbiTaHUa pa3faenuTesibHblX TPaHCHOpPMaTOpPOB A0MXKHbI 6bITh BbINOSIHEHbI B COOTBETCTBUN C
TpeboBaHuaMU 8.1.4, 32 UCKJTIOYEHNEM TOrO, YTO Takne TpaHcdopMaTopbl AO/KHbI 6biTb UCTbITAHbI NPU
MaKcuManbHOM TOKOBOW Harpy3ke. Ecnu TpaHcdopMaTop HEBO3MOXHO UCMbITaTb B 3TUX YC/IOBUSAX, KaXxaas
06MOTKa NpuY TUMOBLIX UCMbITAHUSAX AO/IXKHA Harpy»aTbCs NMOCTOSAHHbIM TOKOM, paBHbIM 1,71, B COOTBETCTBMU
c8.1.4.

8.2.3 lMpu KOHTPONbHbBIX UCMbITAHUSAX NU30ASLNSA MEXAY NEPBUYHON M BTOPUYHBIMKM OOMOTKaMM AOJKHA
BblAEPXMBATb UCMbITAaTE/IbHOE HanpshxeHune, pasHoe (2 U, + 1000) B, HO He meHee 1500 B.

8.2.4 PaspgenutenbHble TpaHchopMaTopbl, NOAKOYEHHbIE K MCKPOOMNACHbIM LEeMnsM C BHELLUHEN CMN0BOMN
Lenblo, AOMKHbI YYUTbIBaTb BO3MOXHOCTb MNOMaAaHMs Ha HUX MAaKCUMMAsIbHOrO Hanps>XeHUs NuTaHus,
HanpMMep CETEBOIrO HanpsiXeHus. B TakmMx pasgennTenbHbix TpaHCchopMaTopax A0NXKHbl 6biTb MPUHSATHI
Mepbl, NCK/oYatoLMe neperpysky TpaHcpopmaTopa BC/eACTBME NonagaHNs CETEBOrO HaMNpPsiXKeHUs,
HanpMMep NpPMMEHEHWNE 3alUTHbIX CPeACTB B COOTBETCTBUM € 8.1.2. [Ina obecneuyeHns HEMOBPEXAAEMOCTH
3a30pOB M NyTeNn yTeuku TpaHchopMaTopa NPy BO3MOXHbIX MepeHanpsiKeHUax B LEMNb NUTaHus, B
COOTBETCTBUM C TpeboBaHMAMM 8.8, BKIOYAIOT NpeaoxpaHuTenb U cTabunntpoH. HoMMHanbHoe BXxoaHoe
HanpsixeHue no 8.1.4 A0KHO 6bITb paBHbIM HaNpPSXeHUo CTabunmTpoHa.

8.3 KopoTko3aMKHYTblie 06MOTKM U Apoccenu

8.3.1 AemndepHble 06MOTKN, BbIMOSIHEHHbIE B BUAE KOPOTKO3aMKHYTbIX BUTKOB AN CHUXEHUS BAUAHUSA
WHAYKTUBHOCTU, AO/HKHbI paCCMaTpUBaTbCA Kak MOBpeXAaeMble TO/IbKO Ha pa3MblKaHME, €C/IN OHU UMetT
HaAEXHYK MEXaHWUYECKYH KOHCTPYKLUMIO, BbIMOSIHEHHYO, Hanpumep, B Buae 6eCLlOBHOM MeTannyeckomn
TPy6KM 1 06MOTOK M3 HEM30IMPOBAHHOIO NMPOBOAA, COEANHEHHbIX 3aMKHYTOM CBapKOW, Nankon nnu apyrumm
paBHOLIEHHbIMK cnocobamu.

8.3.2 [ipoccenu, npumeHsieMbie B MCKPO6e30racHbIX LersiX, A0/IXKHbI pacCMaTpnBaTbCs KakK oBpeX[aeMble
TOJIbKO pa3MbIKaHne, ecsin UX HaMOTKa BbIMOJIHEHA PSAOBOM, BUTOK K BUTKY, C U30JINPYHOLMMM MPOKIaAKaMU
MeXay CJ105Mu, C I'lpOI'IMTKOﬁ 06MOTOK U30/ISIUMOHHbLIM JIAKOM U KOMriayHAoOM.

Mexxay ButkoBasi 305Uns 06MOTOYHOIo rnposoda AOJ/DKHa 6bITh paccyutaHa Ha Haripsi>keHune, paBHoe
YTDOEHHOMY rafeHNIo Harips>keHus Ha Agpoccesie B HopMaJilbHOM U aBapMﬁHOM pexmmax.

8.4 TokoOorpaHu4mMTEe/ibHbI€ PE3UCTOPbI

8.4.1 TokoorpaHuumTeNbHbIE PE3NCTOPbI AOSIXKHbI 6bITb O4HOMO U3 cnegyrowmnx Tmnoe:



a) NJIEHOYHOro;
6) NpOBOJIOYHOrO C 3alMTOM NPOTMB pa3MaTbiBaHWS NPOBOJIOKM B Cilyvae ee o6pbiBa;

B) HEMevyaTHOro, UCNosib3yeMoro B rm6puaHbIX M NoAo6HbIX Lensx, C NOKpbITUEM, COOTBETCTBYHOLWMM 6.4.8,
WM repMeTU3NPOBaHHbIE CornacHo 6.4.4.

8.4.2 He I'IOBpe)KﬂaeMblVl TOKOOFpaHVI‘-IMTerIbeIVI PE3NCTOP AO0/IXKEH CUHUTATbCA NOBpeEXAAaeEMbIM TOJIbKO Ha
pa3MblKaHMe uenun, 4To pacCMaTpuBaldT KaK O4HO YUYUTbiIBaeMoOe nospexaeHune.

8.4.3 ToKOOrpaHUYMTENbHbI PE3UCTOP A0/MKEH ObITb HAarpy>xeH B COOTBETCTBUM C TpeboBaHuamun 7.1 n
BblAEPXMBATb NO MeHblen Mepe 1,5-kpaTHble MakCUManbHble 3HaYEHUS HAMpPsSXKEHUS U MOLLHOCTU B
HOpPManbHbIX U aBapUMHbIX pexumax paboTbl, onpeaeneHHbixX B pa3aene 5. He noBpexaaloTcsa Ha 3aMblkaHue
MeXAy BUTKaMW NPaBUIbHO Harpy>eHHble MpOBOJIOYHbIE PE3UCTOPbI, UMeloLme 3anuTble 06MoTkuM. Ana
3annBKn 06MOTKM CreayeT UCMOoAb30BaTb U30NSLMOHHBIA MaTepuan Co 3Ha4YeHUEM MHAEKC A
TPEKMHIOCTOMKOCTM B COOTBETCTBMU C Tabnuuen 4, npy HOMUHANBbHOM HaMNpsiXXeHUN, YKa3aHHOM
N3roToBUTENEM.

8.5 PaspenurtesibHble KOHAEHCATOPbI

8.5.1 B HenoBpexaaemMoM y3ne HeobxoaMMO MCMoJib30BaTh 610K U3 ABYX NOC/eA0OBaTENbHO MOAKTHOUYEHHbBIX
KOHAEHCaToOpPOB, OAMH N3 KOTOPbIX PAaCCMAaTPUBALOT KaK MOBPEXAAEMbIA Ha 3aMblKaHNE NN pa3MblKaHNE
uenu. [lns oueHkn nckpobesonacHoCTK cneayeT BbibMpaTb KOHAEHCATOP C MAaKCUMaAsbHOW EMKOCTbHO, a

KO3 dhUUMeHT nckpobesonacHocTn 1,5 Ao/KEH MCNOMb30BaTbCS MPUMEHUTENBHO K 610KY.

8.5.2 PaspgenutenbHble KOHAEHCATOPbI AOKHbI U3rOTOBAATLCS C MCMOIb30BAHUEM TBEPAOro AMINEKTPUKa U
MMeTb BbICOKY HaAeXHOCTb. [IpuMeHeHne 3N1eKTPOIUTUYECKUX U TaHTanoBbIX KOHAEHCaTOPOB He
AonycTtumo. BHelwHne coeamHeHns 6n10Kka KOHAEHCATOPOB AO/KHbI COOTBETCTBOBATL 6.4.

8.5.3 MN30n9uma Kaxaoro KoHAeHcaTopa A0/XKHA BblAEPXUBATb UCMbITAHUS Ha 2/1EKTPUYECKYHO MPOYHOCTb
cornacHo 6.4.12. Ecnu pasgenuTenbHble KOHAEHCATOPbI UCMOJIb3YHT MeXAy MCKpobe3onacHbIMU U
WCKPOOMACHbIMU LEMNSAMU, AOIKHbI YUUTbIBATLCA BCE BO3MOXHblE NepexofHble npoLuecchl.

8.5.4 bnok n3 pasaenntenbHbIX KOHAEHCATOPOB, BbINMOIHEHHbI B COOTBETCTBUMU C 8.8, A0XKEH
paccMaTpuBaTbCA KaK HEMOBpEXAaeMOe ralbBaHM4YeCKoe pasgenieHne anga noCToAHHONo Toka.

KoHaeHcaTopbl, NOAKIOUYEHHbIE MEXAY KOPMYCOM 3/1eKTpo06opyAoBaHNs N nckpobesonacHom uenbio,
OOJIKHbI COOTBETCTBOBATbL 6.4.12. B cnyyae, ecnm Mx oTkas NpMBOAUT K HapyLIeHUO MCKpob6e3onacHOCTH
(HanpuMep, BO3HUKHOBEHMIO NMyTEN 06X04a 3/1EMEHTOB, OT KOTOPbIX 3aBUCUT NCKPO6E30MNaCHOCTb), OHU
OOJIKHblI COOTBETCTBOBATb NepeyYnCeHHbIM Bbille TpeboBaHUAM K pa3aenuTesibHbIM KOHAeHCaTopaM.

MpuMeyaHune - HasHauyeHne 3TUX KOHAEHCATOPOB - PUbTPaLUa BbICOKMX YaCTOT.
8.6 Bs10KM UCKpo3awWmnTbl Ha NOJIYyNpOBOAHMUKOBbIX 3JIEeMEeHTax

8.6.1 O6uime TpeboBaHuUs

8.6.1.1 'pynna 3neMeHTOB MOXET paccMaTpmMBaTbCs Kak 6/10K MCKPO3aLunTbl, €C/IM OH rapaHTUpyeT
nckpobe3onacHoOCTb Lenu.

8.6.1.2 CoeanHEHME WYHTUPYIOLLMX S/IEMEHTOB B 6/10Ke AO/HKHO 6bITb BbIMOSIHEHO B COOTBETCTBUN C 8.7 uin
CKOHCTPYMpPOBaHO TakuM 06pa3oM, YTobbl OTKIKOUEHNE OAHOMO U3 LWYHTUPYIOLWNX I/IEMEHTOB Bbi3biBalo
OTKJ/IIOYEHNE 3NeKTPUYECKOor Lenu 1 3aluiaemMblX 3/1IEMEHTOB.

B HenoBpexaaeMoM 610Ke UCKPO3aLLUTLI LWYHTUPYIOLWME 3/1IEMEHTbI (ANOAbI UM CTAaBUNUTPOHbLI) AOSIKHbI
AybnvpoBatbca. Jonyckaercs He 4y6mpoBaTh LWYHTUPYIOLUME 371EMEHT, €C/IN OH MOAKIOYEH TaKkmuM 06pasom,
4TO Npu 06pbIBE /110604 U3 €ro Lernek, KPoMe HEernpoBOOYHbLIX COEANHUTENIbHbIX BbIBOAOB CAMOro LYHTa,
MPOUCXOANT OTKJIHOYEHME LLYHTUPYEMOIro 3/1eMeHTA. Anoabl U CTAabUNUTPOHbI A0/IKHbI 6bITb paccyMTaHbl Ha
NPOAO/IKUTENbHbIN TOK, KOTOPbIM MOXET NPOTEKATb B MECTe UX YCTAaHOBKU MpyY MNOBPEXAEHUN Ha 3aMbiKaHUe.

MpumeyaHus



1 ns npefoTBpalleHnst BOCMIaMeHEHNSI B3pbIBOOMACHOM CMECU NMpu UCMbITaHUSIX Ha MCKPOO6pasytoLleM
MexaHu3Me B cflyyae 06pbiBa coeiMHEHUsI MOXeT NoTpeboBaTbCs repMeTM3aumns 6/10ka B COOTBETCTBUM C
6.4.4.

2 WyHTupytlowme anemMeHThbl, ucnonb3lyemble B 6510kax, MOryT NpOBOAUTL TOK B HOPMasibHOM pexunMe paboTbl.

8.6.1.3 DnemMeHTbl 610Ka MCKPO3aALUNTLI A0/MKHbBI 6bITh HAarpyXeHbl B COOTBETCTBUKN C 7.1, BKAOYasa cnydvaun
BO34ENCTBUS HAMpPSXXeHUs NepeMeHHOro Toka co 3HavyeHnem Un. Mpu 3awmTte oT neperpysku ¢ NoMoLLbO
npeaoxpaHnTens WyHTUpYlowme aneMeHTbl 6110Ka A0/MKHbI 6bITb pacCUYnTaHbl HA ANUTENbHOE NpoTeKaHue
Toka 1,7I,. KOHCTpyKUMS npenoxpaHuTens A0sKHa yaoBneTsopsaTe TpebosaHuam 7.3. CnocobHOCTb
anemeHTOB 6/10Ka BblAEpXMBaTb NEPEXOAHbIE PEXMMbI A0/KHA ObiTb NpoBepeHa B cooTBeTcTBMM € 10.12 unu
onpeaensATbCs CpaBHEHMEM TOKOBPEMEHHbIX XapaKTeEpPUCTUK cpabaTbiBaHWS NpeaoXpaHuTeNns C UMMNYsIbCHbIMA
paboynMu xapaKTepucTnkammu anemeHToB. [Ans 6e3onacHbix 6/10KOB MCKPO3aLUMTbl, M3rOTOBIEHHbIX Kak
OoTAeNbHOEe 371eKTPoobopyAoBaHMe, KOHCTPYKLUMS AO/HKHA COOTBETCTBOBaTh 9.2.

8.6.1.4 MNpu npuMeHeHUn 6N10Ka NCKPO3aLWMThI C LWYHTUPYIOWNMU SNEMEHTAMN B KauyeCTBe HEMOBPEXAaeMoro
y3na Heo6XoANMO y4YMTbIBaTb CrieaytoLlee:

a) KaxAablh 13 ABYX LWYHTUPYIOLWMX 31EMEHTOB pacCMaTpuBatoT NOBpeXAAEMbIM Ha pa3MbliKaHWe Lenu;

6) BbIXOAHLIM HaMNPsXKeHNEM 6/10Ka UCKPO3aLLUTbl CUUTAIOT HaUbOobLUEE HAMPSXXEHME LWYHTUPYIOLLIEro
3/1EMEHTA;

B) noBpexaeHne Kaxaoro WyHTUpYyKLWero asieMeHTa Ha 3aMblKaHME paCCMaTpmMBatloT Kak 04HO YYUTbIBaeMOE
nospexaeHune,;

r) KoachdurUMEHT MCKpobe3onacHOCTM 1,5 Ao/MKEH NPUMEHSTLCA KO BCEM MOBPEXAEHWUSAM, NepevyncieHHbIM B
5.2 1 5.3;

4) 670KV MCKPO3aLWNTbI C LWYHTUPYHOWMMK TUPUCTOPAMM A0/KHbI UCMbITbIBATLCS B cooTBeTCcTBMM € 10.3.3.
8.6.2 BNOKN UCKPO3aLLMTbI C LWYHTUPYIOWNMU 3/1EMEHTaMK

8.6.2.1 BNOK MCKPO3aLWUTbI C LWYHTUPYHOLWMMM 3/1IEMEHTAMM AOJIKEH FapaHTMPOBaTh, UTO 3/1eKTpUYeckne
napameTpbl OTAE/IbHOrO 3/1eMEHTa UK FPYNMbl 3/IEMEHTOB B MEPEXOAHbIX PEXMUMAX ABNSIOTCS
KOHTPOJIMPYEMbIMM BETMUMHAMU, KOTOPbIE HE HapyLIAT NCKPO6E30MacHOCTM Lenu.

8.6.2.2 Ecnm 6510k NCKpOo3aluTbl C WWYHTUPYHOWMMN 31eMEHTAMMN MOAK/II0YAKOT K UCTOYHUKY MUTaHUS,
XapaKTEePU3YIOLWEMYCSt TONIbKO 3HaYeHneM Uy, OH AO/MKEH aHaIM3MpPOBaTbCA Ha YCTOMYMBOCTb K MepexXOoaHbIM
pexumaMm B coOoTBETCTBMU C 8.6.1, 3a UCKIOYEHMEM cny4daeBs, Koraa 610K NCnonb3yoT:

Q) ANs OrpaHUYEHUs 3HEPrun paspsaa, Bblaensoweincs, HanpuMep, U3 MHAYKTUBHOCTEN UK
NMbe303/1EKTPUYECKUX YCTPOCTB;

6) ANS OrpaHUYEHUs HaNpPsXXeHUsl YCTPOMCTB, HanpMMep KOHAEHCATOPOB.

8.6.2.3 [Anoabl BbINPAMUTENbHbIX YCTPOWCTB COOTBETCTBYIOLLEr0 HOMUHANA, CO6paHHbIE MO MOCTOBOW CXeMe,
ZLOJDKHBI paccMaTpuBaTbCS KakK HEMOBPEXAAEMbIN LWYHTUPYOLWMI 610K.

8.6.3 bnoku MCKpPO3alWunTbl C OrpaHNUYnNTENAMN HaNpAaXXeHUA 1IN ToKa

8.6.3.1 Bsiok NCKPO3aLNTbl C OrpaHNYNTENIAMUN HAlrlPpsXKeHUSa Ui ToKa AOJ/DKEH rapaHTupoBaTtb, YTO K
MCKPO6630I76CHOI;I uerin rnipukKsiaaablBaroT Haripsi>keHne ujin ToK 3a4aHHoOro ypoBHSA.

8.6.3.2 bnok MCKPO3alWKnTbl C OrpaHNYnNTENAMUN HaNps>KeHNA O0/1KEH 6bITb 06BHEKTOM aHann3a B nepexoaHbiX
peXunMmax, Korga oH MOXET nogKIt4aTbCA K UICTOYHUKY NMUTaHUA, 4714 KOTOPOro onpeaesieHa TobkKo
BenunynHa Un B cooTBETCTBMM C 8.6.1, 3@ UCKNOUEHMEM CnydaeB, Koraa nutaHune 6noka OCYLLECTBNAIOT OT:

a) HenoBpexaaemoro TpaHcdopMaTopa, BbIMOHEHHOIO B COOTBETCTBUM C 8.1;
6) 6/10ka MCKpo3awmThl Ha Anoaax (CTabUnNTpoHax), BbIMOJIHEHHOIO B COOTBETCTBUM C pas3aenom 9;

B) 6aTapewn, BbINOJHEHHON B COOTBETCTBUM C 7.4;



r) HEMOBPEXAAeMOro WyHTUpYytowero 6/10ka 6€30MacHOCTU B COOTBETCTBUM C 8.6.

8.6.3.3 bsiok NCKPO3aLnTbl C OrpaHNYnNTEsIAMU TOKaG AOJIXKEH 6bITb 06BLEKTOM aHasn3a B rnepexogHblx
PEXNMax B COOTBETCTBUN C Tpe6OBaHM}7MM 7.5.1, a ero nutaHue [O/HKHO OCyLECTB/IAITECS TOJILKO OT!

a) HermoBpexaaemMoro TpaHcGopMaTopa, BbIMOJTHEHHOrO COr/iacHo 8.1;
B) 6atapeu, BbIrOJIHEHHOM COr1acHo 7.4.

8.7 NpoBoaa n coeanHeHus

lMpoBoga, BKAOYAA X NOACOEAMHEHUS, AO/KHbI paCCMaTPpUBaTLCA KaK HernoBpexJaeMble Ha pa3MbiKaHue B
cnegyrwmnx cnyydasax.

a) Ans npoBOAOB:
1) ecnu gBa NpoBOAHMKA BKJIOUYEHbI NapannenbHo;

2) ecnn OAHOXWbHBIN NPOBOA nMeeT AnameTp He MeHee 0,5 MM 1 cBo60OAHYO ANMHY MeHee 50 MM nnun
HaZEXHO 3aKpernJsieH B TOYKE COeANHEHNUS;

3) ecnn OAMHOYHBIA MHOTOXW/IbHBIA UM TMOKUIA NMPOBOA JIEHTOYHOIO TUMNa UMeeT ceyeHne He MeHee 0,125
mMM? (anameTp 0,4 MM), He nepernbaeTcs Npu paboTe 1 UMeeT ANIMHY MeHee 50 MM UK HaAEXHO 3aKpernneH B
TOUKe coeAuHEeHUs.

6) NS NpoOBOAHMKOB MeYyaTHbIX naaT:
1) ecnun gBa NpOBOAHMKA LWMPUHOM HE MeHee 1 MM BKJ/IOUYEHbI NapasenscHo;

2) ecnn OAWH NPOBOAHUK MMEET LWMPUHY He MeHee 2 MM unun 1% OoT cBoeW ANUHbI, B 3aBUCMMOCTU OT TOrO,
Kakoe 3HayeHue 6onblie;

3) ecnu KaxnabliA MPOBOAHWUK BbIMOMHEH U3 MeAU HOMUHANIbHOM TOJMLLMHON HE MeHee 35 MKM.
B) [Nnsa coeanHeHui (UCKNYas WTencenn, po3eTkM U KieMMmbl):
1) ecnu aBa coeAnHeHUs1 nNapannenbHbl;

2) ecnv nMeeTca 0AMHOYHOE NasiHoe CoeMHEHMe, B KOTOPOM MPOBOJ MPOXOAUT Yepes nnaty (Bktovas
OTBEPCTUS Yepe3 Hee) N OH U3OrHYyT nepes naikol, a ecniv He U30rHyT, TO 3anasiH NOCPeACTBOM
NCMonb30BaHWs aBToMaTta, UM UMEET CoeAMHEHME CKPYTKOM, 3anasiH TBEpAbIM MPUMNOEM U NMPUBAPEH;

3) ecnn nmeeTcs oAnMHOYHOE HONTOBOE CoeaMHEHNE, KOTOPOEe COOTBEeTCTBYET 6.6.

8.8 PaspgenurtenbHble 3JIEMEHTbI

8.8.1 PazpgenutencHble aNeMeHThbl, YA0BeTBOpstoWmne TpeboBaHMsaM 4aHHOMO NyHKTa, cneayer
paccMaTpmBaTb Kak obecneumBatolime HeMnoBpexaaeMoe pasgeseHue.

8.8.2 PaspenuTenbHble 3N1EMEHTbI, KpOMe TpaHC(OpMaToOpoB M pesie, HarnpuMep ONTPOHbI, AOJIKHbI
paccMaTpMBaTbCs Kak obecrneumnBatolMe HEMOBpPEXAaeMble pasaesieHUs MexXay OTAe/bHbIMU
McKpobe3onacHbIMU LIENSIMU, €CIN BbINOHAOTCA Cleaytowme yCnoBms:

a) HarpysKa 3J/ieMeHTa COOTBeTCTBYeT TpeboBaHusam 7.1;

6) a/IeMeHT BbIAEPXKMBAET UCMbITaHME Ha 3/IEKTPUYECKYIO MPOYHOCTbL COornacHo 6.4.12. Mpu npoBeaeHUU
UCMbITAHUN 3HAYEHWE UCMbITAaTENbHOMO HaMPsSXXeHWUs LOMKHO BbiIGMpaTbCs B COOTBETCTBMU C TpeboBaHUAMU
6.4.12 1 6bITb HE MeHbLUE HOMUHAJIBHOIO 3HAYEHWUS HaMNPS)XEHUsI U30MSILMN pa3aeNIMTeNbHOMO 31EMEHTa.

8.8.3 Npu npyMeHeHun pasgenuTenbHbIX 3/IEMEHTOB MexXAy UckpobeszonacHbIMM U MCKPOOMNACHbIMU LensiMu
NyTW YTEUKM U INEKTPUUYECKMe 3a30pbl AOMXKHbI YAOBNETBOPATb TpeboBaHuaM Tabnuubl 4, 3a UCKIIOYEHNEM
BHYTPEHHEN 4YacTu pa3aennTesibHbIX 3/IEMEHTOB, €C/IN OHU UMEIT repMeTUYHYH0 Hepa3bopHYIO KOHCTPYKLMIO,



HanpuMep ONTPOHOB, A1 KOTOPbIX 3HAYEHMS, yKa3aHHbIe B NMyHKTaX 5-7 Tabnuubl 4, HE NPUMEHSIOT.
Harpyska Ha pa3aenutesibHble 3/1eMEHTbI A0/KHA YAOBAETBOPATb Tpe6oBaHusAM 7.1, YTo6bl UCKTIOUUTL
BO3MOXHOCTb Meperpysku pasaennTesbHbIX 3/IEMEHTOB, BbIBOAbI MCKPOOMACHOM LIeNn creayeT cHabxaTtb
3aLUMTON, 3@ UCKJTIOUYEHUEM ClyYaeB, KOraa MOXET 6biTb NOKa3aHo, YTo LEenu, NOAKIIOYEHHbIE K 3TUM
BblBOAAM, HE MOIYT MPUBECTM K MOBPEXAEHUIO PAa3AENMTENLHOMO 3M1EMEHTA. 3aluMTa OT neperpysku
pa3aenuTesibHbIX 3/1IEMEHTOB CO CTOPOHbI MCKPOOMACHOM Lienu, HanpuMep, MOXeT AOCTUraTbCS BKIHOUYEHNEM
CTabuUNUTpoHa, 3alUMLLEHHOrO NpefoXPaHNTENIeM C COOTBETCTBYIOLLMMKN NapaMeTpaMmn, cnoco6HOro
npepbiBaTh aMMINTYAHOE 3HaUYeHMe ToKa UCTOUYHMUKA NUTaHUS. MNpu 3ToM TpeboBaHus Tabnuubl 4 K
NpeaoXpaHUTENto U CTabUIMTPOHY He NPUMEHSOT. HOMUHabHasi MOLWHOCTL CTabUANTPOHA A0SIKHA 6bITb He
MeHee 3HaueHus, NoJly4aeMoro B pesysibTaTe yMHOXeHUs 1,71, Ha MakCUMasibHOe HanpsikeHue
cTabunusaumnn. KOHCTpYyKUMS NpesoxpaHuTens U METo4 MOHTaxa, HanpuMep B AepxkaTesne, A0JIKHbI
YOOBNETBOPSTb TPE6OBAHUSAM M HOpMaM Ha 3/1eKTpoo6opyAoBaHne 06Lero HasHayeHus.

8.8.4 K nyTaMm yTeuku n anekTpuyeckmMM 3a3opamM BHYTPM OMTPOHA, KOTOPbIN COOTBETCTBYET pa3saenam 5-7
OAHHOro ctaHgapTa, TpeboBaHM He NpeabaABASOT, NPU YC/I0BUK, YTO BHYTPEHHUE 3N1IEMEHTbI ONTPOHA B
HOpPManbHOM pexunme paboTbl M B Cllydae HEMCNpaBHOCTEN B MCKPOH6E30MacHbIX U MCKPOOMACHbIX Lensx
HarpyxeHbl He 6onee 4yeM Ha 2/3 OT MakCMManbHO AOMYCTUMOM MOLLHOCTU, YKa3aHHOW U3roTOBUTENEM.

8.8.5 PaspgenutencHble pene A0MXKHbI oTBe4vaTb TpeboBaHmam 6.4.13, a obMoTKa pene Ao/MkHa obecneumBaTtb
paccesiHne MakCMMasabHOW NOAK/IIOUYEHHOW 31EeKTPUYECKON MOLLHOCTY.

MpuMeyaHune - TpeboBaHna 7.1 Ha 06MOTKM pene He pacnpoCTPaHAKTCS.

9 bapbepbl 6e30nacHOCTM Ha aMoaax

9.1 O6wme nosnorkeHusn

9.1.1 bapbep 6e3onacHocTn Ha anoaax (CTabuanTpoHax) ripeacrasaser coboi y3es1 3aKOHYEHHOM
KOHCTPYKUMM, YAOB/IETBOPSIOLMI TPEOOBAHNSIM HACTOSILLEro cTaHAapTa, KOTOPbIN MOXET U3roTaB/IMBaThbCsl B
BuAe OTAEIbHOIro 3/1eKTPO060OPYAO0BAHUNS MU YAaCTH MCKPOOE30racHOro n CBSI3aHHOIro 3/1eKTPo06opy.A0BaHUS.
Bapbepbl 6€30MacHOCTM CNyXaT B KayeCTBe pa3fe/iMTesibHbIX 3/1IEMEHTOB MexAy MCKpobe3onacHbIMK 1
WCKPOOMACHbIMU LEMSMU U COCTOAT U3 WYHTMPYOLWKNX Anoaos (CTabunnTpoHOB) U NoOCieAoBaTeIbHO
BKJIFOUEHHbIX PEe3UCTOPOB UM PE3UCTOPOB M NMpeaoxpaHuTenei. B cooTBeTcTBMKM C TpeboBaHUAMM
HacToswero ctaHaapTa 6apbepbl 6€30NacHOCTU AO0/KHbI MPOUTU KOHTPOJIbHbIE UCMbITaHus no 11.1.

MpumMeyaHune - CnocobHocTb Hapbepa 6e30MacHOCTM BblAEPXMBaTb MNOBPEXAEHUS, Bbi3BaHHblE Nepexo4HbIMU
pexumamu, AosKHa 6biTb UCMbITaHa B cooTBeTCcTBUM € 10.12.

9.1.2 Bapbepbl 6€30NacHOCTK, COCTOSLLME TONbKO U3 ABYX AMOAOB WU ANOAHbBIX Lienoyek U NpMMeHsieMble
Ans nckpobesonacHbIX Lenen ypoBHS ia, pacCMaTpMBaloT B KayeCcTBe HenoBpexaaeMbix 6/10koB B
COOTBETCTBUM C 8.6, NpU YCNOBUMK, YTO AMOAbI NPOLLIN KOHTPOJIbHbIE UCMbITaHus no 11.1.2.

9.1.3 Ana ABYXAMOAHbIX 6apbepoB, NCMOMb3yeMbIX AN UCKPO6Ee30oMnacHbIX Lenei YpoBHS ja, Npu
NpUMeHeHUW pasgena 5 B pacyeT NpuUHUMaloT NOBpPEXAeHME TOIbKO O4HOIo AvoAa.

9.2 KoHCTpyKUMs
9.2.1 MoHTax

KOHCTpYKUMA AO/KHA UCKOYaTb BO3MOXHOCTb HENPaBWIbHOro MOHTaxa, Koraa rpynny 6apbepos
yCTaHaBNMBalOT BMecTe, HanpuMep, € NOMOLLbI0 aCUMMETPUYHOCTU (hOPMbI KpeneHns snemeHTa 6apbepa
unun (U) ULBETOBOW MapKUPOBKMU.

9.2.2 YCcTponcTBa ANS 3a3eMeHUs

[onosIHUTENBHO K NI06bIM CPeACTBaM COEANHEHUSI BHYTPEHHEW 31IEKTPUYECKON Lenu ¢ 3eMsein bapbep
[LOKEH UMETb MO KpaliHel Mepe elle 04HO COeAMHUTENbHOE YCTPOMCTBO UM CHA6XKaTbCA U30/IMPOBAHHbLIM
NPOBOAOM C M/OWAAbLI0 MONEPEYHOro CeUeHNs He MeHee 4 MM? Ana 3a3eM/eHus.

9.2.3 3awmTta KOMMOHEHTOB

Bce anemeHTbl 6apbepa 6e30MacHOCTU AO/MKHbI NMPeacTaBnsATb cobol eanHbIi Hepa3bopHbIN 610K, 3aNUTbIl
KOMMayHAOM B COOTBETCTBUM C 6.4.4 MU BbINONHEHHbIM B Hepa3bopHOWM 060/104Ke, UCKITOYatoLW e
BO3MOXHOCTb PEMOHTA WJ/IM 3aMeHbI 3/IEMEHTOB €ro BHYTPEHHEro MoHTaxa.



10 NMpoBEepKU U UCMNbITAHUSA

10.1 UcnbiTaHMAa Ha nckpob6e3onacHoCTb
10.1.1 Obwme nonoxeHms

10.1.1.1 VcnblTaHWS 2NeKTpUYeCcKMX Lienen Ha UCKpoobpasyroweM MexaHM3Me A0IKHbI MPOBOAUTCS C LeNbio
NOATBEPXAEHUS, YTO OHM He CrOoCOb6HbI Bbi3BaTb BOCM/IAMEHEHUS B3PbIBOONACHOW CMECU B YCNOBUSX,
yKasaHHbIX B pasgene 5 Ana COOTBETCTBYIOLWMX YPOBHEN MCKpobe3onacHbIX Lene.

10.1.1.2 DneKkTprYyeckue Lenu AOKHbI UCMbITbIBAaTbCS B HOPMasibHbIX U aBapUHbIX pexumax paboTbl, C
yyeToM KoadduumeHTa MckpobesonacHOCTU, Kak ONMcaHo B npuaoxeHun A. Mickpoobpasylolwmini MexaHnam
[AOJKEH BK/IHOYATbCA B KaXAyl TOYKY MUCMbITYEMOM Lenu, Ans KOTOPOW BO3MOXeH 06pbiB, KOPOTKOE
3aMblKaHMe UK 3aMblkaHue Ha 3emnto. Mickpoobpasyrowmini MexaHM3M A0/KEH ObITb MOMELLEH BO B3PbIBHYHO
Kamepy, 3anosiHeHHY0 Hanbonee nerkoBoCnaMeHseMON NCNbITaTeNlbHOM B3PbIBOONACHOW CMEChIo Mpw
KOHLIeHTpauusax, ykasaHHbix B 10.2, n kannbposatbcs B cooTBeTcTBMM € 10.3.

10.1.1.3 DneKkTpMYecKyto Luenb MOXHO He noaBepraTb TUMOBOMY MCMbITAHUIO C MPUMEHEHNEM
nckpoobpasyLlero MexaHnusma, ecsim ee CTpyKTypa W aNeKTpuYeckme napaMeTpbl A0CTaTOYHO XOPOLLO
onpeaeneHbl, @ NICKPOH6e30MacHOCTb MOXHO OLLEHUTb MO XapaKTepuCcTUKaM MCKpPoHe30nacHOCTM Ha pUCyHKax
A.1 - A.22 nan no Tabnmuam A.1 n A.2 metogamn, onnMcaHHbIMKU B NPUIOXKEHUM A.

10.1.1.4 N3roTtoBUTENEM 371EKTPOO6OPYAO0BAHNS AOIKHBI ObITh YKa3aHb! AOMYCKN U3MEHEHMST HAMPsIXKEHNS U
TOKa B LI€rsix, OT KOTOPbIX 3aBUCUT UCKPO6E30racHOCTb.

MNMpuMeyaHue - Llenb, oLeHKa KOTOPOW NpoBefieHa C UCMOJIb30BaHNEM XapaKTepUCTUK MCKPo6e30MacHOCTU U
Tabnuu, MOXET Bbi3BaTbh BOCM/IAMEHEHNE NPU UCTLITAHUU C MPUMEHEHUEM UCKPOOHPa3yoLLEro yCTpoiCTBa.
YyBCTBUTENBHOCTb MCKPOOBPA3YIOLLEr0 YCTPOMCTBA MEHSAETCS, @ XapaKTEPUCTMKM NCKPO6e30MacHOCTU U
Tabnunubl COCTaB/IEHbl HA OCHOBAHMUM BOMBLIOIO YMCAA TakKMX UCMbITaHWA. OLEeHKa C NMPUMEHEHUNEM
XapaKTepUCTMK UCKPO6e30nacHOCTM 1 Tabnul 6o5ee orMyHa U MMeeT MPEMMYLLLECTBO MO CPAaBHEHMUIO C
pa30BbIMWN 3KCMEPUMEHTANbHbLIMK pe3yibTaTaMu, NOYUYEHHbIMU C MOMOLLLID UCKPOO6pa3syloLero MexaHusMma.

10.1.2 Nckpoobpasyowmini MexaHnsm

10.1.2.1 Nckpoobpasyowmin MexaHM3M AOSKEH COOTBETCTBOBATL OMMCAHHOMY B NpuaoxeHuun b, 3a
WCKJTIOUYEHUEM ClyYaeB, KOraa B NMPUIOXeHUU b nau B 3aKkioueHun UcnbiTaTteIbHOM OpraHn3anymuy yKasaHo Ha
€ero HenpurogHoCTb. B 3Tux ciyyasix cnegyer Ucrosib30BaTb APYro MCKPOobpa3yoLmii MexaHn3M,
obecrnieuynBaroLnit OANHAKOBYIO CO CTaHAAPTHbIM MEXaHU3MOM YyBCTBUTE/IbHOCTb 418 Lenei (uenu),
AOMyCKaeMbIX K UCMbITAHNSIM Ha CTaHAapTHOM MexaHn3me. MNpu 3ToM 060CHOBaHME MPUYNHBI NCMOIb30BaHMS
HEeCTaHAapPTHOrO MexXaHu3Ma ¥ BO3MOXXHOCTU MOJIYHEHNS] HA HEM KOPPEKTHbIX Pe3y/1bTaToOB UCIbITaHNI
OO/DKHbI BKIKOYATHCA B MOACHUTENbHYIO AOKYMEHTauUu. B KayecTBe cTaHAapTHbIX, COr/1acHO rpuioxXeHuo b,
UCIOJIb3YIT NCKpoobpa3sytoume MmexaHnsmbl I-111 Turnos.

10.1.2.2 Ncnonb3oBaHue nckpoobpasyowero MexaHmama aas co3gaHms KOPoTKMX 3aMblKaHuin, 06pbIBOB U
3aMblKaHWW Ha 3eMJII0 CYUTAETCs HOpMasibHbIM PEXUMOM paboTbl U ABNAETCSH HEeYYUTbIBaeMbIM
NnoBpeXAeHNEM:

- Ha CcpeacTtBax coegnHeHus,

- Ha BHYTPEHHUX coeanHeHNAX NN 4epe3 BHYTPEHHNE NYTU YTEYKUN, SNEKTPUYHECKNE 3a30pPbl, YEPE3 3a/IUBKY
KOMMayHAOM M yepes TBepAble 3/IEKTPOM30NALUNOHHbIE MaTepManbl, He oTBeYarLwmx TpeboBaHnaM Tabnnubl
4.

10.1.2.3 Nckpoobpasyowmin MeXaHU3M He NPUMEHSIOT AJ1S UCMbITaHWUNA:
- yepes HernoBpexaaeMble pasaesieHns Unun nocnefoBaTelbHO C HEMOBPEXAAEMbIMU COEAUHEHNAMU;

- yepes NyTu yTeuku, 3/1IeKTPUUYECcKMe 3a30pbl, Yepes 3aMBKY KOMMayHAOM, TBEpAble 3N1eKTPOU30MSLNOHHbIE
MaTepuasnbl, COOTBETCTBYOLWME TpeboBaHUAM Tabnuubl 4;

- BHYTpM CBSI3@aHHOMO 3/1eKTPO060OPYI0BaHUSA, 3a UCK/TIOYEHMEM BbIBOAOB MCKpobe3onacHoi uenu;

- Mexay BbIBOAAMW pa3fefieHHbIX Lenein, oTBevalwmx TpeboBaHnsaM 6.3.1, KpOMe C/lyyaeB, OMUCAHHbIX B
7.6).



10.2 UcnbiTaTesbHble B3PbiBOONACHbIE CMECU

10.2.1 B 3aBMCMMOCTM OT rpynnbl (MOArPYMMbl) UCMITYEMOrO 3/1eKTPO060PYAOBaHNS AOKHbI
MCNONb30BaTbCA Cneaylowme npeacraBuTe/ibHble (KOHTPOsbHbIE) B3PbIBOOMACHbIE UCMbITaTeNbHbIE CMECU:

rpynna I 8,0-8,6 % MeTaHa B BO3ayxe

noarpynna IIA 5,0-5,5 % nponaHa B BO34yxe nogrpynna
noarpynna IIB 7,3-8,3 % >TuneHa B Bo3ayxe noarpynna IIC
noarpynna IIC 19-23 % Bogopoaa B BO3ayxe

10.2.2 B cneuunanbHbIX cyyasx, Koraa anekTpoobopyoBaHUE UCMbITbIBAOT M MAapKUPYIOT AN NMPUMEHEHNS B
cpeae MHAMBUAYANbHOIO rasa Wan napa, OHO AO/IKHO MUCMbITbIBATbCS B HaMbonee Nerko BoCnjiaMeHseMon
KOHLUEHTpaunn 3Toro rasa wan napa B Bo3ayxe (Kuciopoge).

lpumeyaHne - B cpege Bogopoaa C KNCI0poaoM Hanbosiee 1erkOBOCI/1aMeHsIEMbIN COCTaB CMECU UMEET
MecTo npu cogepxxaHun 34 % Bogopoaa.

10.2.3 Ansa obecneyeHnsa koadbdunumnmeHTa nckpobesonacHOCTM MOryT MCNONb30BaTbCS aKTUBU3UPOBAHHbIE
ncnbiTaTenbHble cMecu. X coctaB v gaBsieHue fonXHbl cootBeTcTBoBaTh 10.4.2 wnn Tabnuue Al1.3.1.

MpumMeuaHune - CneayeT NPUMEHATb ra3bl YACTOTON He MeHee 95 %. BnnsiHue nameHeHmnn HopManbHbIX
YyCNoBUI (3Ha4YeHn TeMnepaTypbl, AABNEHUS U BAXHOCTU BO3AyXa BO B3PbIBOOMACHOM CMECU) CUMTAIOT
He3HauuTenbHbIM. JTlobble 3HaUYnTENbHbIE BAUSHUSA U3MEHEHUI STUX NMapaMeTpPOB CTAHOBSATCA OYEBUAHbIMU
npu kanmbposke Uckpoobpasytowero MexaHm3ma.

10.3 KannbpoBka nckpoobpasyrwwiero MexaHmsma

10.3.1 YyBCTBUTENBHOCTb UCKPOOBpa3yloLwero MexaHnu3Ma cnegyeTt NpoBepsaTb A0 Hayana Kaxaon cepuu
WCMbITaHWI, NMPOBOAUMbIX B COOTBETCTBUU C TpeboBaHnem 10.4. [lng 3TOro CtaHAapTHbIN MCKPOO6pasyowmii
MeXaHU3M AOJDKEH BK/OYATbCS B KOHTPOJIbHYHO Lenb - Uenb NOCTOSIHHOMO TOKa C HanpsixeHuem 24 B,
coAepKallyto KaTywKy C BO3AYLWHbIM CEPAEYHNKOM U MHAYKTUBHOCTbIO 0,09 - 0,1 MH. Tok B 3TOW Lenu ans
NCKPOO6pasyoLnxX MEXaHU3MOB AO/IKEH COOTBETCTBOBATbL 3HAUEHMSM, YKa3aHHbIM B Tabnuvue 7 ans
COOTBETCTBYIOLWEN rpynnbl (Noarpynnbl) anekTpoobopyaosaHus. Npu MCNob30BaHUM aKTUBU3NPOBAHHOMN
ncnbiTaTeNIbHOM B3PbIBOOMACHOM CMeCU yKasaHHble B Tabnuue 7 3Ha4YeHUs TOKOB AENAT Ha KO3 uumneHT
NCKpob6e30nacHOCTH.

Tabnuua 7. - TOK B KOHTPOJIbHOM Lienu

pynna (noarpynna) TOK KOHTPOJIbHOW LEenn ans Mckpoobpasyruwlero MexaHnama, MA
anekTpoobopyaoBaHuUsS I TMna II n III Tunos
I 110-111 147-148
IIA 100-101 133-135
11B 65-66 87-88
IIC 30-30,5 40-41
lMpumeyaHuns

1 TOK KOHTPOJIbHOM Lenu A7151 Hanbosiee 1erkoBOCr/iaMeHsieMOro cocraBa Bo40pOAHO-KUCI0pOAHOM cMecH
paseH 17-17,4 MA.

2 YKa3zaHbl yCTaHOBUBLUNECS] 3HAYEHNS] TOKOB B KOHTPOJIbHOM LEnu.

10.3.2 Nckpoobpasytowmin mexaHusm I Tuna gonxeH caenatb He MeHee 400 u He 6onee 440 obopoToB
AepxaTens npoBOJsIOYEK NPU ero NosI0XUTEIbHOW MNOASPHOCTU, U NPU 3TOM AO/IKHO 6blTb HE MeHee 04HOro
BOCMJ/IaMEHEHMNS B3PbIBOOMACHOW CMECH.

lpumeyaHns




1 KannbpoBka uckpoobpa3syroumnx MmexaHnamos II v III TnoB npoBOAUTCS B COOTBETCTBUM C rPUIOKEHUEM b.

2 B crneumnanbHbIX Clydasx, Koraa 3n1ekTpoobopyaoBaHMe UCMbITbIBAIOT U MAPKMPYIOT AN MPUMEHEHUS B
cpefe MHAMBMAYaNbHOrO rasa uam napa, a4ns Bbibopa Toka KOHTPOJIbHOW Lenn HeobXoAMMO 3HaTb OAMH U3
KNnaccnUKaLMOHHbIX NapaMeTpoB 3TOM B3pbiBoonacHoi cMecu (BOM3 unum cooTHoweHmne MTE) ans Hambonee
NlerkoBoCnjamMeHsieMoro ee cocrtasa. Ecnu ana aaHHOM B3pbIBOONACHOMW cMecn nssecteH BOM3, To
COOTHOoWweHne MTB onpeaenstoT Kak oTHoweHne BOM3/B3M3g, rae BOM3, - MakcuManbHbIv 6e30nacHbIn
3KCMepuMeHTanbHbIA 3a30p AN METaHOBO3A4YLWHON cMecu, paBHbin 1,14 MM. 10 U3BECTHOMY WU
paccunTaHHoMy no B3M3 3HaueHnto cooTHoWweHns MTB onpenensitoT TOK KOHTPOJIbHOW Lienu Kak
npov3BeAeHne TOKa KOHTPOJIbHOM Lenu Ans MeTaHOBO3A4YLWHON cMecn n MTB nHauBMAyanbHOro rasa wuam
napbl.

10.4 UcnbiTaHUA C UCNOJIb30BaHUMEM UCKPOO6pasywLlero MexaHusma

10.4.1 NcnbiTaHne uennm

10.4.1.1 Ans uCcnbiTyeMON 3NEKTPUYECKON Lenn BbiIbBMpatoT NnapaMeTpbl, KOTOpble C HanbonbLuen
BEPOSITHOCTbIO CMOCO6HbI Bbi3BaTb BOCM/IAaMEHEHME B3PbIBOOMNACHOM CMECK, C y4ETOM AOMYCKOB B
COOTBETCTBMMU C pa3aenoM 7 n 10% konebaHusi CETEBOro HanpsXeHus.

10.4.1.2 Nckpoobpasyowmini MeEXaHMU3M AO/HKEH BKIKOYATLCA B KaXAyl TOYKY UCMbITYEMOM Lenu, B KOTOPbIX
CUMTalOT BO3MOXHbIM MOsiBNieHUe 06pbiBa MM 3aMblkaHus. McnbiTaHms uenu A0/KHbI MPOBOAUTLCS B
HOpMasibHOM pexunMe paboTbl, @ TakXe C yYMTbIBAEMbIMU N HEYYUTbIBAEMbIMU MOBPEXAEHUSIMU B
3aBMCMMOCTU OT YPOBHS MCKpobe3onacHol uenu B COOTBETCTBMM C pa3fesnioM 5, 1 ¢ MakcumarsnbHbIMU
3Ha4yeHusMn noacoeamHaemon eMkoctu (Cp) MAN MHAYKTUBHOCTU (Lg), NN OTHOLLEHUS MHAYKTUBHOCTU K
conpoTuBneHutio (Lg/Rp), Ha KOTOpblE paccyMTaHO 3/1eKTpoobopyaoBaHue.

10.4.1.3 B kax4oM UCbITaTE/IbHOM peXunMe rnpoBoasT He meHee 16000 yunTbiBaeMbix 3aMbIKaHWI 1
pa3MbIKaHWI Leny, KOTopble SIBASIOTCS Hanbosiee ornacHbIMU 47151 UCMbITYEMOM LIENU U MOryT ObITb
peasnin3oBaHbl AaHHbIM MCKPOOBPa3y LM MEXaHM3MOM. Llernb cunTarT nckpobesornacHor, ecim nocae 16000
3aMbIKaHWUI M pasMbliKaHWi 1 3a4aHHOM KO3 duumneHTe nckpobe3onacHOCTH BEPOSITHOCTb BOCI/IaMEHEHMNS HE
npesbiwaet 1072, [pu ucnbitaHmsix Leneit MOCTOSIHHOro (BbiNPSIMAEHHOI0) TOKa MOASIPHOCTL UCTOYHUKE
MUTaHNS Ha KOHTaKTax MCKpoobpasyrLlero MexaHn3mMa 40J/IKHa U3MEHSTbCS Yyepes Kaxablie 8000
pa3MbIKaHWMI M 3aMbIKaHWi LIEMN.

lpumeyaHne - []ns s71eKTpUYECKnX yenes HEKOTOPbIX TUIIOB KOJINMYECTBO y4YUTbIBAEMbIX pa3MblKaHl/WvI u
3aMbIKaHWI MOXET ObITb CHUXXEHO UCMbITATEIbHOM opraHmaaumeﬁ rnocjsie COOTBETCTBYyOLENO 060CHOBaHws.

10.4.1.4 Mpw NnpoBeAeHUN UCMbITAHWUIA CeayeT NPUHUMATb Mepbl, YTO6bI TOK B MHAYKTUBHbIX LiersiX BO BPEMS
3aMKHYTOIr0 COCTOSIHUSI KOHTaKTOB MpUHUMAasl yCTaHOBUBLLIEECS 3HaYeHNE, a KOHAEHCaTop UMes 4OCTaTtoOYHO
BpeMeHu A/151 MOBTOPHOV 3apsiakn. COOTBETCTBYOLLNE pEKOMEHAALNU A/151 CTaHAaPTHbIX MCKPOOobpasyroLmx
MexaHu3MOB rpuBEAEHbI B NMPpUIoXeHnu b.

10.4.1.5 Bo Bpems npoBeAEHNs UCMbITaHNIA 1 110C/1e UX 3aBEPLUEHNS HEO6X0ANMO MPOBEPATL NPaBusibHOCTb
paboTbl NCKPOObPa3yoLero MexaHn3Ma rnyTeM ero Kaanbposku. s nckpoobpa3syrouwero mexanmsma I tuna
Ka/imbpoBKY BbIMOIHSAKOT Yyepe3s kaxabie 1000 060poToB Aep)KaTesisl MPOBOJIOYEK M [10C/1€ 3aBEPLLEHMS
ncnbiTaHmi. lpoBepka npasuabHOCTY paboTbl UICKPOObpa3yrowmx MmexaHnsMoB II v III Tunos Ao/KHa
OCyLEeCTB/ISATbCS B COOTBETCTBUM C yKa3zaHusimMu npuaoxeHus b. Ecnvu kanmbpoBka He COOTBETCTBYET
TpeboBaHusAM 10.3, UCNbITAHWUSA Lenn Ha MCKpobe30nacHOCTb AO0/MKHbI 6bITb MPU3HaHbI HEAENCTBUTENbHBLIMU.

10.4.1.6 Kosm4ecTBO y4YUTbIBAEMbIX Pa3MbIKaHWI U 3aMbiKaHW Ha O4UH 060pOT AepKaTesis NpoBOI0HEK AJis1
UCKpoobpa3syroLnx MmexaHnsmos I n II Turnos wan oguH ob6pbIB IPoOBOJIOKU AJ151 UCKPOOo6pa3yroLero
mexaHun3ma III Tna B 3aBUCUMOCTM OT TUIA MUCIbITYEMOM 3/IEKTPUYECKON Lienu npuBeAEHO B Tabanye 7A.

Tabnumya 7A. - KOIMYECTBO yUNUTLIBAEMbIX PA3MbIKaGHWIA U 3aMbIKaHWI A/18 CTaHAaPTHbLIX MCKPOO6pa3yroLmnx
MexaHu3MoB

Tun uenu YuntbiBaeMOE KOJINYECTBO 3aMbIKaHUA N pa3MbIKaHWI A4/7151 NCKpoobpasyouero MexaHm3ma
I Tuna Ha oamH o6opoTt II Tuna Ha oguH 060poT III Tuna Ha oguH o6pbIB
Aepxxaresisi MpoBoJI0HeEK Aepxaresisi npoBoJI0HEK pOBOJIOKM
OmMunyeckas 0,7 (cM. npumeyaHue 1) - -
WHAYKTUBHas 4 Onipeaensiercs no 1
EmkocTHas 4 npuioXxeHuro b -




lMpumeyaHuns

1 [lna ncrbiTaHns oMuYecknx Lenes TpebyeTcs co3aaHne 371eKTPUYECKMX pa3psaoB NMpy Masaoi CKOpoCcTH
Pa3MbIKaHNs KOHTAKTOB. UICKpoobpa3yroLuii mexaHusm I Tuna peaan3yet Takne paspsfbl Py CKOIbXEHUN
BOJIb@bpaMoBOs NMPOBOJIOYKU BAOIb Na3a KagMMEBOIro gncka. B cpegHem, 3a 10 060poToB AepxxaTens
rpoOBOJIOYEK BO3HUKAET CEMb TaKux pa3psiAoB. B yensix cokpalyeHus BpeMeHWN UCMbITaHWi [0y CTUMO
ommyeckue yenu ucrnbiTeiBatb ripu 4000 060pOTOB AepikaTesiss Bo/1bGpamMoBbiX MPOBOI0HEK. [Tpyu 3TOM
BEPOSTHOCTL BOCIIAMEHEHMS] B3PbIBOONACHO CMecu He A0/KHa npesbiwats 107,

2 Nckpoobpa3syroime mexaHn3ambl IT v Ll TMrnoB He MOryT UCro/1b30BaTbCS A/151 UCMbITAHWUI OMUYECKUX LIEMNEH.

3 Ecnv npu UCribITaHNSIX EMKOCTHOM Lenu B MCKPOO6pa3yIOLLU/IX mexaHnsmax I nav II TurnoB cHATa 4acrb
rTpoOBOJIOYEK, TO A1 COXpaHeHNs Tpe6yeMoro YnCca NCKPEHMIN KOJIMYECTBO O60pOTOB Aepxxaresia
rpoBOJIoHEK AOJIXKHO 6bITb YBEJINHEHO COOTBETCTBYHOLUNM o6pa30M.

4 Ecnu ucnbityemasl LUerib He MOXET 6biTb OTHECEHA K yKa3zaHHOMYy B Tabsuue 7A Tuny, 1o Tpebyercs
rnposegeHune crieynasibHoro pacCMOTPEHNS C LEJIbIO!

- onpeaeneHus Hanbosiee ornacHbIX yC/10BUI KOMMYyTaLnu UCMILITYEMOU Lienu,;

- peLeHns: Borpoca 0 BO3MOXHOCTM PEeann3aumnm 3Tux yC/10Buk nocpeacTBoM CTaHAapTHOO Miv APy roro
UCKPOObpa3syroLLero MexaHn3ma. py rnosoXNTEIbHOM PELLIEHUN ITOr0 BOMpoca HeE06X0AMMO 3a4aTb PEXUM
paboTbl MCKPOObpa3yLLero MexaHmnamMa, obecrneynBaroLmnii rnosy4eHne TpebyeMoro Koam4ecTaa
YUYNUTbIBAEMbIX MCKDEHW;

- Bbibopa 6eckamepHOro MeToaa oLeHKN NCKpobe30rnacHoOCTHN UCMbITyeMOo Lernu ¢ 060CHOBaHUEM
BO3MOXXHOCTU MOJTYHEHMS PE3Y/IbTATOB, HE CHMXKAIKLMX NCKPOBE30MacHOCTb Lernu, eC/im C NoMoLYbHO
MCKPOObpa3yroLero MEXaHN3Ma BblMO/IHUTb OOBLEKTUBHYIO OLEHKY MCKPO6E30rnacHOCTH Lienn He
MPEACTAB/IAETCA BO3MOXXHbIM.

10.4.2 KoadbdunumeHT nckpobesonacHoCTu

MpuMeyaHue - Llenb NnpuMmeHeHns koadduumneHtTa nckpobesonacHoCTM - rapaHTUpoOBaTb, YTO UCMbITAHWE UK
OUEHKY Mckpobe3onacHOCTM NPOBOAAT ANS Lenn, kotopas ¢ 6onbllel BEpOSTHOCTbIO BbI30BET
BOCMJ/IaMEHEHME, YEM NEPBUYHASA LENb, UM YTO NMepBUYHAS LENb UCMbITbIBAETCA B 6oee
NEerkoBoCMn1aMeHs LW ENCS B3pbIBOONACHOM CMecu. B OCHOBHOM Henb3s1 A06MTbCS TOYHOM aeKBAaTHOCTH
MexXAay pasHbIMKM METOAAMW MOSYYEHUS ONpeaeneHHOro KoagduumeHTa NCKpobe3onacHOCTU, HO yYKa3aHHble
HUXXEe MeToAbl AAl0T NPUEMNEMbIN BbIGOP.

10.4.2.1 MNpwn yBenuyeHnun HanpsxeHmsa cetn ao 110 % (c ydeTom KonebaHus cetn) oT HOMUHANBbHOIO
3Ha4YeHusa UM YCTAHOBKOM B COOTBETCTBMW C pasfesioM 7 HanpsixeHus 6aTtapeit ICTOYHUKOB NUTaHUS U
YCTPOWCTB, OrpaHMYMBalOLLNX HaNpsXXeHWe, Ha MaKCMManbHOM ypoBHe, KO3 MdULMEHT NCKpobe3onacHOCTH
OoMKeH 6bITb obecneyeH OAHUM M3 CreayLmnx CnocoboB:

1) Ana MHAYKTUBHBIX N OMUYECKUX Lienen yMeHbLIAlT CONPOTMBIIEHNE OrPaHUYNTENIbHOIO pe3ncTopa Ans
yBeNM4eHns TOoKa UCMNbITYEMOW LIenu B YNCNO0 pa3, KpaTHoe KoadduumeHTy nckpobesonacHoctu. Ecnm
KO3 DULMEHT NCKPOHE30MAaCHOCTM HE MOXET ObITb AOCTUTHYT TakUM CNOCOBOM, TO YBENUMBAKOT
HanpshHKeHue;

2) AN eMKOCTHbIX Lenein HanpsiXkeHne UCMbITYeMON Lenn yBenmumBaT B YACIO pa3, KpaTHoe
KO3 DUUMEHTY NCKPOHE30MacHOCTU.

Mpn Mcnonb3oBaHUM A1 OLLEHKM UCKPO6E30MacHOCTU 3NEKTPUYECKMX Lernen XxapakTepucTmk
nckpobe3onacHoOCTN nnun Tabauu NpuoXeHus A NpUMEHSIIOT 3TOT Xe MeToa obecneyeHuns KoadpduumneHTa
nckpobesonacHocTy.

MpumeyvaHne - Ansa uckpoobpasytowero MexaHnsma I tuna koadbduumeHT nckpobesonacHoctn paseH 1,5, ana
nckpoobpasytowmnx mexaHmsmos II u III Tunos kKoadduumeHT nckpobesonacHoOCT paBeH 2.

10.4.2.2 KoaddumumeHT nckpobesonacHoCcTn MoxeT bbITb obecneyeH 3a CYHET NCMONb30BaHUS
aKTUBM3NPOBAHHbIX B3PbIBOOMACHbIX UCMbITaTENbHbIX CMECeill B COOTBETCTBMM C Tabnuuamm 8 n 8A.




OTKJIOHEHMEe coAepXaHUs KOMMOHEHTOB aKTUBU3NPOBAHHbIX UCMbITaTENbHbIX B3PbIBOOMACHbLIX CMEeCcen OT
yKa3saHHbIX B Tabnunuax 8 n 8A He gonxHo npesbiwaTte 0,005 o6beMHbIX aonen (0,5 %).

Tabnuua 8 - CocTaBbl aKTUBU3UPOBAHHbIX UCMbITaTE/bHbIX B3PbIBOOMACHbLIX CMecei, obecneymBatowmnx
ko3 puuneHT nckpobesonacHoCcTn He MeHee 1,5 ansa nckpoobpasytowero mexaHnsma I Tmna

[pynna nnn HoMnHanbHoOEe coaepXaHne KOMMNOHEHTOB B UCMbITATEbHbIX CMecax, obbeMHas
noarpynna aonsg, %
anexkTpoobopynoBaHuns | BoaopoaHo-Bo3aylHas M BOAOPOAHO-BO3AYLWHO- | BogopoaHo-kucnopoaHas cMech
KMCNopoAHas cMecb
Bogopoa Bo3ayx Kncnopog Bogopoa Kncnopog
I 52 48 - 85 15
IIA 48 52 - 81 19
IIB 38 62 - 75 25
IIC 30 53 17 60 40

B crieymnasibHbIX C/lyyYasix, Korga 3/1eKTpoo60pya0BaHNE UCTbITLIBAETCS M MAPKUPYETCS A7 IPUMEHEHMS B
cpeae uHANBUAYabHOro rasa uam napa, Bbibop coctaBa aKkTUBU3UPOBAHHOM BOAOPOAHO-KUCIOPOAHOMN CMECH
Mpy MCroIb30BaHUMU MCKPOO6PasyoLero MexaHnama I Tuna ocyLecTsisoT o ¢opmysne

45

CO, =58+
(4)

rae CO; - cogepxaHne Knucaopoga B BOAOPOAHO-KUC/TOPOAHON cmecu, Y%,

MTB - cOOTHOLIEHNE MUHUMAJIbHbLIX BOCI/IaMEHSIIOLMX TOKOB A/151 UHANBUAYA/IbHOIO rasa wiau napa,
yMeHbLUeHHoe B 1,5 pa3a (KoagpduumneHT nckpobeszonacHoCTH 47151 UCKpoobpasyrowjero mexaHnsma I tnna).

Tabnnya 8A - CocTaBbl aKTUBU3NPOBAHHBIX UCMbITATEIbHbIX B3PbIBOONACHbIX CMECes, 0becreynBarLLmx
KO3 duLmeHT nckpobe3onacHoCcTu He MeHee 2 A7151 ICKpoobpa3syowmux mexaHmnamos II v IIT Tunos

[pynna wnau HoMuHanbHOe cofep)XaHne KOMMOHEHTOB B MUCMbITaTeNIbHbIX CMecsiX, 06beMHas
noarpynna nons, %
2/1eKTpoobopyaoBaHus | BoaopoaHO-BO3AYLLIHAS U BOAOPOAHO-BO3AYLWHO- | BoAoOpoAHO-KUC/I0pOAHAS CMECH
KNUC10poaHasi CMech
Boaopoa Bo3ayx Kucriopoa Boaopoa Kucrnopoa
I 35 65 - 81 19
IIA 20 80 - 70 30
IIB 38 62 - 60 40
IIC 30 40 30 50 50

lpumeyaHue - []7is NosyyeHus akTuBU3NPOBaHHOM NCIbITATEIbHOM cMecu, obecrieunBaroLler KoaghpnumeHT
nckpobesonacHocT 2 A9 Hanbosiee 1erkoBOC1aMeEHSIEMOro CocTaBa BOAOPOAHO-KUCIIOPOAHON CMeECH,

crieayeT yBeIudYnTb AaB/IEHUE BO B3PbIBHOM KaMepe Hanbosiee 1erkoBOC1aMeHsIEMOro cocTaBa BOAOPOAHO-
kncnopoaHovi cmecu Ao 0,3 Mla. ToK KOHTPO/IbHOM 3/1eKTPUYECKON Lenu BbibuparT B cooTBeTcTBuu € 10.3.

Ana nckpoobpasyoimnx mexaHnamos II u IIT TMNoB cocTas aKTUBU3UPOBAaHHOM NCIbITaTE/IbHOM
aKTUBU3NPOBaHHOM BOAOPOAHO-KNC/IOPOAHOMN CMECH ONMPEAEsSIIOT Mo ¢popmyrne

Co, =8 +(MT;’Z 7 +53,435 (MTB+0,5)"
+0,

, (5)




rae MTB - COOTHOLLUEHNE MUHUMAJIbHbIX BOCIM/IaMEHSIIOLYMX TOKOB AJ151 UHANBUAYAa/IbHOro rasa uau napa,
YMeHbLIEHHOE B ABa pa3a (KosgduumeHT nckpobeszonacHoCcTu A1 ICKpoobpa3syrouwmux mexaHnsmos II n 111
TMroB).

10.4.3 NcnbiTaHums
10.4.3.1 O6wume TpeboBaHus

McnbITaHUs C UCNONb30BAHWEM MCKPOOBpPa3yoLLEero MeXaHn3Ma A0/KHbI NPOBOAUTLCS B PEXUMAX,
NpeacTaBASoWMNX HAanbobLUYO ONMacHOCTb ANA BOCMiaMeHeHus. Tak, HanpuMep, ANs NpoCTbIX Lenen,
KOTOPbIM COOTBETCTBYIOT NPUBEAEHHbIE Ha pUCYHKax A.1-A.19 XxapaKTepuCTUKM MCKPO6Ee30nacHOCTH,
HanboJsiee onacHbIMU ABASIIOTCS UCMbITAHUS B peXUME KOPOTKOro 3aMblkaHus. [ns 6onee CNoXHbIX Lenei
YCIIOBUSI MOTYT U3MEHUTLCS, U UCMbITAHWUSA B PEXMME KOPOTKOrO 3aMblKaHUsl MOTYT OKa3aTbCsl MeHee
onacHbIMW. HanpvMep, ANns UCTOYHWKOB MUTaHUS CTabUIM3MPOBAHHBIM HaMNpPs>XKeHWEM U C OrpaHUYEeHUEM Toka
Hanb6osiee onacHble YClI0BUS 06bIYHO MMEIDT MECTO, KOrAa MocfeaoBaTe/IbHO C BbIXOLOM UCTOYHMKA NUTAHUS
BKJIIOUYEH PE3NCTOP, OFPAaHMUMBAIOLWNIA TOK A0 MAaKCUMAJIbHOrO 3HAYEHMs!, KOTOPOE HE BbI3bIBAET CHUXEHMS
HanpskeHus.

10.4.3.2 Lenn ¢ NHAYKTUBHOCTbIO M €MKOCTbIO

Ecnv uenb coaepXuT eMKOCTb U MHAYKTUBHOCTb, TO MPU ee OLEeHKEe Mo KPUBbIM pUCYHKOB A.1-A.19 MoryT
BO3HWKHYTb TPYAHOCTW, T.K. YKa3aHHbIE KPUBbIE B HEIMOJIHOM Mepe COOTBETCTBYIOT MPSIMOMY PELLEHMIO
rnocras/eHHOM 3agayum. VICNblTaHUsl Lenu A0SKHbI NPOBOAMTLCS C YYETOM BAUSIHUS EMKOCTU U
NHAYKTUBHOCTMW.

lpn 3aaaHHOM KO3 duLUmneHTe nckpobeszonacHocTu, Harnpumep 1,5, Ans Takmx yenev BHavyasne B 1,5 pasza
YBEJINYNBAKOT AENUCTBYOLMI B LUernu ToK. OnpeaesnsiioT MHAYKTUBHOCTb, Mpu KOTOPOM yCTaHOBJ/IEHHbIV B LIENU
TOK CTaAHOBUTCSI MUHMMAaJsIbHbIM BOCIM/IAMEHSIIOLMM (BbI3bIBAET BOCIM/IAMEHEHNE B3PbIBOONACHONM CMECU C
BeposiTHOCThIO 1073). 3aTtem B 1,5 pasa yBenmunBaloT AeHCTByOLEe B Lieny HanpsixeHne, a ToK B Lenu
YCTaHaB/IMBaKT PaBHbIM NCKPOOE30rMacHOMY 3Ha4YeHWIo A/151 HalAeHHOU UHAYKTUBHOCTN N YBE/TMYEHHOIO
Hanpsi>xeHus. [locsie 3Toro npoBoAsIT NUCMbITAHNE LENN Ha MCKPOBE30NacHOCTb.

10.4.3.3 3awiuTa, WyHTUPYHLWAasa Lenb Ha KOPOTKOE 3aMblKaHue

10.4.3.3.1 lNpn ucnbiTaHnsax Taknx Lernev HeobxoamMo yA0CTOBEPUTLCS, HTO S/IEKTPUYECKME pPa3psbl,
BO3HUKAKOLMNE BO BPEMSI 1EPEXOAHOIO MPOLECCa B 3/IEKTPUYECKOM Lenu rnpu cpabaTbiBaHNU LYHTUPYIOLLEN
3awmnTbl, He CrIoCcobHbl BbI3BaTb BOCIM/IaMEHEHUE B3PbIBOONACHOM cMecu. B obLyem criydae crnegyer ucxoanTb
W13 TOro, 4YTO rpy 3aA4aHHOM MOBPEXAEHNU U Hanbosiee 0rnacHbIX yC/10BUSIX KOMMYTaUumn JIEKTPUYECKON Lenu
C y4eToMm Ko puyneHTa MCcKpobe30rnacHOCTH 3HaYEHUE SHEPIUM, BbIAEINBLLENCS B SJIEKTPUHYECKOM pa3psije,
AOJDKHO ObITb MEHbLIE, YEM HEOOX0AMNMO AJ151 BOCIZIAMEHEHWS] B3PbIBOONACHOM cmecu. CTaHAapTHbIE
UCKpoobpa3syroLne MexaHn3Mbl B 06LYeM CllyHae He rnpucrocobieHbl A4/151 MPOBEAEHUS UCTLITaAHN
NCKPO6E30MacHOCTN S/IEKTPUYECKUX Liered C 3alynToM, LYHTUpYoLled Lerb Ha KOPOTKOe 3aMbikaHue. Kak
npasusio, TpebyeTcsi UCMO/Ib30BaHUE AOMOJIHUTEIbHbIX YCTPOUCTB, YYNTBIBAIOLMX CHELNDUKY TPONCXOASLLNX
rpowLeccoB. B ciy4asx, Korga nckpoobpasyrowmii MEXaHU3M HE MOXET ObITb UCMO/Ib30BaH AJ/151 MPOBEAEHMNS
UCABLITaHWUU, Harpumep ro rnpuYnHe ero Ype3Bbl4akiHON C/I0KHOCTU U APYTUM NpUYnHaM, oLeHKa
NCKpO6E30MacHOCTN 3/IEKTPUYECKON Lernn MOXXET ObIThb POBEAEHA Ha OCHOBE OMNpefesIeHUs] BblAE/INBLUENCS B
3/1EKTPUYECKOM pa3spsae 3Hepruv C y4eTom Hambosiee onacHblX yciosuii. OnpeaeneHne BblAeINBLIENICS B
paspsiie sHepruy MOXET OCYLLECTBAATLCS U3MEPUTETIbHbIMU, HaripuMep OCUMIIOrpagpuyeckmmm, uam
pacyeTHbIMu meTogamn. Bo Bcex ciydasix Tpebyercss o60cHoBaHme obecriedeHusi nckpobe3onacHoCcTu
3/1IEKTPUYECKOM Lienu npu rnpoBEAEHUN TaKNX UCTbITaHNA.

10.4.3.3.2 Ecan 45151 UCribiTaHnsi Tako# Liernu ncrosib3yT MCKPoobpas3yroLmii MEXaHW3M, TO HE06X0ANMO !

a) obecrieunTb peaninsayn n ydyet Haunbosiee onacHbIx SJ/IEKTPUHECKNX pa3psaaoB, BOSHUKaAKOLWUNX rpun
KoMMyTaunm MCI'IbITyEMOﬁ BHEKTqueCKOI;i uernun,;

6) obecrnieynTb KO3 HUUNEHT UCKPOOE30MNacHOCTH 3/IEKTPUYECKON e HE MEHEE, YEM B C/lydYae
NCroJsib30BaHWs CTaHA4apTHOIo MCKpOO6pa3yiOLL[€I'O MexaHnu3Ma rpuv UCrbITaHUSAX MPOCTbIX SJIEKTPUHECKUX
uerneu.

10.4.3.3.3 Ecan ncrnibiTaHns Takow Lenu ripoBogsIT Ha OCHOBE OripeAesieHns BblAE/INBLUENCS B pa3psae
SHepruu, To HeobxoAMMO:

a) ornpeaesnnTb SHEPrUK0 SJIEKTPUHYECKOro pa3psaa, BblAE/IMBLUYIOCS Npu Hanbo1eEe ONacHbIX yCa0BUsIX
KOMMyTauuu,;



6) CpaBHUTb 3HaYEHNE BbIAE/INBLUENCS] B pa3psiae 3Heprun co 3Ha4YeHneM sHepriv, obecriednBarLmm
HeobxoauMbli KO3(GdULMEHT nckpobe3onacHoCcTH;

B) Mpy pacyeTHOM U 3/1EKTPOU3MEPUTETLHOM OLEHKE MCKPOBE30NacHOCTU 3/IEKTPUYECKON LIeNn B Ka4ecTBe
NCKPO6E30MacHbIX 3HaYEHUH SHEPIrUU MOryT ObiTb UC10/1b30BaHbl, HarpuMep, 3Ha4yeHus1 SHeprui,
rnpuBeAeHHbIE Ha pUcCyHKax A.20-A.22, yMeHbLLUEHHbIE B YMC/I0 pa3, Heobxoaumoe A/151 obecrieyeHus
Tpebyemoro KosgpuumneHTa nckpobezonacHocTu. pu NCcrosb30BaHUN XapaKkTEPUCTUK UCKPOBE30rnacHOCTHU
Ha pucyHkax A.20-A.22 BblAENNBLLYIOCS B pa3psae 3HEPru Heobxoanmo ornpeaesisitb 3a BbIHETOM r10TEPh
SHepruu B 0671aCTV KaToA4HOIro NageHusi HanpsikeHusl paspsaa. B yacTHOCTH, ypoBeHb BOCIM/IaMEHSIIOLNX
SHeprni, NpUBEAEHHbINI Ha pucyHkax A.20-A.22, cOOTBETCTBYET yPOBHIO BOCI/IaMEHSIIOLEN SHepruv A7
McKpoobpa3ytoLero MmexaHmsma I Tuna rnpy BocrnaaMeHeHun ¢ BeposiTHOCTbIO 1072 B3pbiBoonacHok cmecn
S/1eKTPUYECKUMU pa3psiaamMmn, BO3HUKAOLWMMU MTPU KOMMYTaLuumu rMpoCTbIX OMUYECKUX U MHAYKTUBHBIX LiEMNEM.

10.4.4 Pe3ynbTaTbl UCNbITAHUI

Mpwn nto6oM ncnbiTaTeENEHOM pexunme ¢ KoadhduuneHTom nckpobesonacHoctTn He meHee 1,5 (2) BEpPOATHOCTb
BOCM/aMeHeHWs B3PbIBOOMNACHOM cMech JomkHa 6biTb He 6onee 1073,

10.5 TeMmnepaTypHble UcCnbiTaHUA

10.5.1 Bce paHHble No TemnepaTypaM A0MXKHbl 6a3MpoBaTbCs Ha 3TasIOHHOM TeMnepaType OKpyXatoLLen
cpeabl, paBHoin 40 °C, nAn Ha MakCMMasnbHOW TeMnepaType oKpyXatowen cpeibl, 0603Ha4YeHHON B
MapKkupoBke anekTpoobopyaoBaHus. cnbiTaHus, 6asupytowmecs Ha 3TaNoOHHON TeMnepaType, MOXHO
npoBoauTb NMpu Nobor TemnepaType okpyxatowern cpeabl ot 20 °C A0 3TanoHHOM TeMnepaTypbl. Pa3HOCTb
MeXAay TemMrnepaTypoWn oKpyxKatoLen cpeabl, NPy KOTOPOW NMPOBOASIT UCMbITAHWUS, U 3TaNlOHHONM TeMNepaTypo
Heob6xoaMMo NpMbaBuTb K U3MEPEHHOM TeMMnepaType, eCNiv TOJIbKO 3/IEMEHT HE MMEET HeNIMHENHbIe
TeMnepaTypHble XapaKTepUCTUKMK, HanpuMep 6aTapeun. Ecnu npesBbiweHne TeMmnepaTypbl U3MEpPSIOT Npu
3TaZIOHHOM TeMnepaType OKpyXXatloLwel cpeabl, TO NPy onpeaesieHn TeMnepaTypHOro Kiacca cneayer
NCMonb30BaTb NMOJIY4YEHHOE 3HaYeHMeE.

10.5.2 TemnepaTypy MOXHO U3MepsiTb II06bIM CNOCOBOM. M3MepUTeNbHbIN 3N1EMEHT He A0/IKEH 3HAYUTENbHO
CHUXAaTb M3MepsieMyto TemnepaTypy. JonyCcTUMbIM SIBASIETCS CNeAYoWNii MeTo U3MepeHUs NpeBbieHns
TemMnepaTypbl 06MOTOK:

- U3MEpPSAIOT CONPOTUBNIEHME 0BMOTKN U PEMMCTPUPYIOT TEMMNEPATYPY OKPYXatoLlen cpeabl;

- MPUKIAAbIBAIOT UCMbITATENbHbIN TOK WU TOKWU, U3MEPAIOT MaKCMMasibHOE COMpOTUBIIEHUE 06MOTKM 1
PErncTpupyoT TEMMNEPATYPY OKPYXKatoLen cpeabl NpU U3MEpeHUsIx;

- paccuyuTbIBAIOT MPEBbLILEHME TeEMMNepPaTypbl NO creaylowen popmyne
£
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roe T - npeBbiweHne TeMnepatypsl, K;
r - conpoTuBneHne o6MOTKM Npu TeMnepaType oKpyxatwen cpeabl ti, Om;

R - MakcumanbHoe conpoTuBneHne o6MOTKM Nocne NPUIOXKEHUS UCMbITaTENIbHONO TOKa B KOHLE UCMbITaHUN,
Owm;

t; - TeMnepaTypa oKpy>atLlen cpeabl Npyu U3MepeHusx r, °C;
t; - TemMnepaTypa OKpy>KatoLllen cpeabl Npu namMepenusax R, °C;

k - BennunHa, obpatHas TeMnepaTypHOMy KoadduULUMEHTY conpoTmuBneHuns o6motku npu 0°C, koTopas,
HanpuMmep, AnA Mean pasHa 234,5 K.

10.6 UcnbiTaHne 31EeKTPUYECKON NPOYHOCTU U30aALUN




McnbiTaHUs A0SKHBI NMPOBOAUTLCS NMEPEMEHHBIM HaMpsXKEHWEM CUHYycouaanbHon popMbl YyacToTol oT 48 Ao
62 'y UM HaNps>XeHNEM MOCTOSAHHOTO TOKa, MMEILWMM Nyfbcaunto He Bbile 3% W 3HadyeHue, paBHoe 1,4
yKa3aHHOro 3Ha4yeHUs Hanps)KeHUs MepeMeHHoro Toka.

MCTOUYHMK NMNUTaHUA AO/HKEH MMETb MOLWHOCTb, AOCTAaTOYHYIO ANS NOAAEPXKAHUSA UCMbITAaTENIbHOIo HanpsaXeHus
C y4yeTom No60ro BoO3HMKaLWEro Toka YTEUKN.

Hanps)eHue A0/MKHO YBENMUMBATLCA MOCTENEHHO A0 YKa3aHHOro 3HayeHus 3a BpeMs He MeHee 10 ¢, a
3aTeM NoAAepXMNBaTbCA HEM3MEHHbLIM B TeUeHue He MeHee 60 cC.

MpunoxeHHOE HanpsXXeHMe AO/HKHO OCTaBaTbCs MOCTOSIHHLIM B TEYEHUE UCMbITAHUN, @ TOK HE AOJIKEH
npesbiwaTb 3PPEeKTUBHOrO 3HaueHns 5 MA.

10.7 UcnbiTaHue MabiX 3JIEMEHTOB Ha BOCJlaMeHEHUEe B3pPbIBOOMNACHbIX CMecen

10.7.1 UcnblTaHUs ManblX 3/1EMEHTOB, BbINOSIHEHHbIE MO NPUBEAEHHOMY HWMXKE METOAY, AOJIKHbI NOATBEPAMUTD,
YTO Masible 31eMEHTbl HE MOTrYT SIBUTbCS MPUUYMHOWN BOCM/IAMEHEHWUSI B3PbIBOOMACHOM CMECU B COOTBETCTBUM C
6.2.4. MNosiBNeHne «X0M04HOIro NaMeHM» pacCMaTpMBatoT Kak BocniaMmeHeHne. OHO MoxeT DUKCUPOBaTbLCS
BU3yasibHO WM M3MEPEHNEM TeMMNepPaTypbl, HAaNpuUMep, TeEpMonapon.

10.7.2 Manble aneMeHTbl A0IXKHbI ObITb UCMbITaHbl B HOPMAsIbHOM PEXWUME U YCIIOBUSIX NOBPEXAEHUN B
COOTBETCTBUM C pasfesnioM 5, Npu KOTOPbIX BO3HUKAET MakKCMManbHasa TemnepaTtypa Ha NOBEpPXHOCTU, YTO
COOTBETCTBYET BbIAE/IEHNIO MAKCUMAJIbHOM MOLHOCTU Ha MUCMbITYyEMOM MasioM ssieMeHTe. icnbitaHms
Heob6xoaMMO NpoAo/MHKaTh A0 TeX NMop, Noka He 6yaeT AOCTUIHYTO TeNJ0BOE paBHOBECUE MEXAY UCMbITYEeMbIM
MasbliM 3/1IEMEHTOM U OKPY>KaloLWMMN YacTAMN MK NoKa TeMnepaTypa UCMbITYEMOro Masioro 3/ieMeHTa He
Ha4yHeT cHMXaTbCs. Ecnn nospexaeHne Manoro 3NeMeHTa BbI3bIBAET CHUXEHWE TeMNepaTypbl, UCMbITAHUA
OOJIKHbI 6bITb MOBTOPEHDI MATb pa3 C UCNOSIb30BAHUEM NATU AOMNONHUTENbHbIX 06pa3uoB. Ecnv B HOpManbHOM
WIN aBapuMnHOM pexxmnmax paboTbl B COOTBETCTBMM C pa3aenioM 5 temnepaTtypa 6onee yem ogHOrO Manoro
3/1eMeHTa MpeBbIlaeT TeMNepaTypHbI KNacC 3/1eKTpoobopyAoBaHMUsl, CMNbITaHUSA AOKHbI ObiTb MPOBEAEHbDI
CO BCEMU TAaKMMWU MasibiIMU 3/IEMEHTAMUM NMPU MAKCUMasibHbIX 3HAUYEHUSIX TeMNepaTypbl MM BblAEASEMON Ha
HUX MOLYHOCTH.

10.7.3 VcnbITyeMblit Manbii aN€MEHT MOXET MOHTUPOBaTbCA B 060pyA0BaHMN, KakK 3TO NpeayCMOTPEHO, Npwu
3TOM cnefyeT NpUHATb Mepbl, YTo6bl UCNbITaTeNbHAas B3pblBOOMNAcHas cMecb Oblsla B KOHTaKTe C MaslbiM
aneMeHTOM. [lonyckaeTcs NpoBefeHME UCMbITaHUA Ha MOAENWN, KOTopas rapaHTUPyeT 06beKTUBHbIE
pe3synbTatbl. MogenupoBaHme AO/HKHO YUYUTbIBATh BAUSAHUSA APYTUX YacTen 060pyaoBaHUSA, HaXOAALWMXCS
B61M3M MCNbITYEMOro Masioro 3/IEMeHTa, KOTOpble OKa3blBAlOT BO3AENCTBME Ha TeMNepaTypy CMecu m
CKOpPOCTb ee NMOTOKa OKO0JI0 Masioro 3/ieMeHTa B pe3ysibTaTe BEHTUNALMM U TennoBbiX 3pdeKToB.

10.7.4 KoadpdumumeHT nckpobesonacHoctn, Tpebyemobiit FTOCT P 51330.0, moxeT obecneumBaTtbCs:

- MOBbIWEHMEM TEMMNEPATYPbl OKPYXKatoLein cpeabl, NpyU KOTOPOI MPOBOAAT UCMbITAHWUS, 4O 3HaYEHUH,
ornpeAensieMbix pa3MepamMm Masioro 3/1eMeHTa;

- NOoBbllLEHNEM TEMNEPATYPbI (BblﬂeﬂﬂeMOﬁ MOLI.[HOCTM) NUCNbITYEMOIO MaJsioro aIEMEHTa U APYIrnUX CMEXHbIX
I'IOBerHOCTeﬁ Ha Tpe6yeMoe 3Ha4yeHwne, ecnn 3To BO3MOXXHO;

- UCr0J/1b30BaHNEM aKTUBU3NPOBAHHOM UCIbITATEIbHOM CMECH, COCTaB KOTOPO/ 3aBUCUT OT pa3MepoB
UCMbITyeMOro Masioro 3JieMeHTa.

10.7.5 Bbibop noaxoAsilmMx UCMbITaTeNbHbIX B3PbIBOOMACHbLIX CMECEN MPOBOAST MO YCMOTPEHMIO
UCNbITaTeNbHOM OpraHM3auuu.

10.7.6 Ecnun BO Bpems MCMNbITaHUN He MponucxoanT BOCMJlaMeHEHUA, Hanln4vmne B3prBOOI'IaCHOl71 cMecun
KOHTPOUPYHOT, NOAXUTaHNEM OT APYIrMX UCTOYHUKOB.

10.8 OnpepeneHve NnapaMeTpoB NPOU3BOJIbHbIX /IEMEHTOB NUTaHUA

MapameTpbl anemMeHTOB (6aTapei) onpeaensoT Ha AECATU HOBbIX, MOJIHOCTLIO 3apsAXEeHHbIX obpa3suax.
OnpeneneHne napaMeTpoB AO/IHKHO NMPOBOAUTLCS MPU YKa3aHHOM MaKCMMasibHOM TeMmnepaType OKpyXaroLen
cpeAbl WY JOMKHO 6bITb OTHECEHO K 3TOM TeMnepaType, Hanpumep 40 °C. MNpu HeobxoaMMOCTHN, NapaMeTpsbl
YYBCTBUTENbHbIX K TEMMNepaType 3/IEMEHTOB 1 6aTapeli, HanpuMep HUKENb-KagMUEBbIX, AO/KHbI
onpeaensATbcs npu 6onee HU3KMX TemnepaTypax, YTobbl yCoBuS UCnbITaHui 6binn Hanbonee
HebnaronpuaTHble. B kayecTBe NpeaCTaBUTENbHbBIX ANl 3/IEMEHTa NPUHMMAKOT Haubonee HebnaronpusTHble
3Ha4YeHMs NapaMeTpoB, MOSTyYEHHbIE NMPU UCMBbITAHUAX AeCSTM 06pa3LoB.



10.9 UcnbiTaHua 3neMeHTOB U 6aTtapeit
10.9.1 O6wme TpeboBaHus

10.9.1.1 [o npoBeaeHust nobbiX UCMbITAHUI Nepe3apsiKaeMble 31eMeHTbl UM 6aTapeun HYXXHO He MeHee
OBYX pa3 NOSHOCTbIO 3apsaanTb 1 paspsaauTb. [pu BTOpor 1, ecnm 310 notpebyeTcs, nocneayrowmx
pa3spsakax Heobxoaumo ybeamTbCs, UTO €MKOCTb 3/ieMeHTa unu 6aTapen HaxoauTCs B Npeaenax
XapaKTEePUCTUK, YKa3aHHbIX U3rOTOBUTEsNIEM, UTO rapaHTUpyeT NpoBeAeHUe UCMbITAHWN Ha NOMHOCTbIO
3aps)kKeHHOM aneMeHTe unm 6aTapee.

10.9.1.2 Ecnm npu UCMbITaHUSIX HEOHXOAMMO OCYLLECTBATL KOPOTKOE 3aMblKaHWe 351ieMeHTa uiau 6aTtapeu, To
COBCTBEHHOE COMPOTMBIIEHME NEPEMbIUKM (3aKOpaUYMBaloOLWEro 3/IeMeHTa) A0SIXKHO 6biTb He 6osiee 3 MOM, UK
nageHue HanpshkeHUs Ha 3aknMax NoAKOYEHHOM NepeMbluky LOMKHO 6biTb He 6onee 200 MB, nn6o He
6onee 15% ot 3C aneMeHTa unun 6atapen. KOpoTkoe 3aMblkaHe HEOEX0AMMO OCYLLECTBASATb MaKCMMasibHO
6/IM3KO OT 3aXKMMOB 3/1IeMeHTa unu 6aTtapeu.

10.9.2 VcnbITaHMSA 31EMEHTOB M 6aTapen Ha yTeuKYy 3/eKTpoamTa

10.9.2.1 NcnbiTyemble o6pasubl A0/MKHbI 6bITb MOMeLLeHbl Ha KYCOK NpoMoKaTenbHon 6ymarmn Takmum obpasom,
4YTO6bI CoeanHeHNs1 Kopryca 6bl1M opueHTUpoBaHbl Hanbosiee onacHbIM, C TOUKN 3PEHUS YTEUKN
aneKTponuTa, 06pasoM WM yCTaHOB/IEHbl B COOTBETCTBMM C YKA3aHUSIMU U3rOTOBUTENS YCTPOMCTBA.

JecsaTb 06pa3LoB A0MKHbI 6bITb MOABEPrHYThI CNeAyoWmMM, Hanbonee XeCTKUM UCMbITaHUSAM:
a) KOPOTKOMY 3aMblKaHMIO 0 MOSIHOW pa3psiaku aneMeHTa nnun 6atapeu;
6) NponyckaHuo BXOAHOIO MM 3apsAHOro TOKOB B NMpeaenax, peKOMeHAOBaHHbIX U3rOTOBUTENEM;

B) 3apsay 6aTtapen B COOTBETCTBMU C MHCTPYKUMEN U3FOTOBUTENSE C OAHMUM MOSHOCTbIO PAa3psXKEHHbIM WUN
NoBpPEXAEHHbIM NepPenosItoCOBKO 3/1IEMEHTOM.

[MpuBefeHHbIE Bbllle peXunMbl MCMNbITaHWUM BKAOYaOT mo6yro nepenositoCoBKY Npwn 3apagke, UMerLWyr MeCcTo
B Cny4asaX, OroBOpeHHbIX B 5.2 1 5.3. OHM nckIyaT UCMNONb30BaHWE BHELLHEro 3apaaHoro YCTpOVICTBa C
3apaaHbiMM XapaKTepUCTuKamMmn, npesBbillaloOWLIMMN pEKOMEHAOBAHHbIE N3FOTOBUTENEM ITIEMEHTA UMK 6aTapeV|.

10.9.2.2 Mo OKOHYa@HWUKN UCTMBITAHUI Ha NPOMOKAaTENbHOM 6yMare UM BHELWHUX NOBEPXHOCTSX UCMbITYEMbIX
06pasuoB nocne nx OxXaxaeHUs He AOKHO 6bITb BUAUMbBIX CeAoB anekTponuTa. Ecnm ucnbitbiBanmch
3anuTble KOMMNAyHAOM 3M1eMEeHTbl Unun 6atapen, TO UX MPOBEPKA MO OKOHYAHWM UCMbITAHUMA HE A0MXKHA
BbISIBUTb NOBPEXAEHUS, KOTOpble MOrnu 6bl HApyLWKTb cooTBeTCTBUE TpeboBaHusaM 7.4.9.

10.9.3 BocnnaMeHeHne BCNeACTBME UCKPLI U MPEBbILEHMS TeMNepaTypbl MOBEPXHOCTM 3/1IEMEHTOB M baTapein

10.9.3.1 Ecnn 6aTapes COCTOUT U3 HECKONIbKUX OTAENbHbIX 3/IEMEHTOB MK 6aTapen MeHbLIEro pasMepa,
06beaANHEHHbIX B 3aKOHYEHHYH KOHCTPYKUMIO C cobniogeHnemM TpeboBaHuii K pasaeneHuto u opyrux
TpeboBaHMN AaHHOrO CTaHAapTa, TO NpU NPOBEAEHNMN UCTIbITAHUNA KaXkabli 31eMeHT 6aTapen AO/IKeEH
paccMaTpMBaTbCs KakK OTAENbHbIN 3N1eMeHT. CKItoUeHre COCTaBAaoT CrneunanbHO CKOHCTPYUpPOBaHHbIe
6aTapeu, rae MoXeT 6bITb MOKa3aHa HEBO3MOXHOCTb KOPOTKOIO 3aMbIKaHUA MeXAYy 3/IeMeHTaMu, a
noepexaeHue Nboro anemMeHTa A0/HKHO paccMaTpUBaTbCsA Kak OAHO rnoBpexzaeHne. B He MosHOCTbIO
N30/IMPOBaHHOM 6aTapee CUMTAIOT BO3MOXHbBIM MOBPEXAEHME HA KOPOTKOE 3aMblKaHWe MexAay €€ BHELWHUMN
BblBOAAMMU.

10.9.3.2 DnemeHThl U HaTapen, oTBevawwme TpeboBaHnaM 7.4.9, AOMKHbI NCMbITbIBATLCA U OLLEHMBATLCS
cneayrowmum obpasom.

a) OUEHKY WM UCMBITAaHUSA Ha BOCM/IaMEHEHNE UCKPOI CledyeT NPOBOAMTL Ha BHELIHUX BbIBOAAX 3/1I€MEHTa
nnu 6atapeun. Eciv nocnenoBaTtesibHO C 3/IEMEHTOM UM 6aTapeeit BKIKUYEHO TOKOOrpaHUUNTENIbHOE
YCTPOWCTBO M UX COEAUHEHME OTBEeYaeT TpeboBaHNAM 6.7, UCMbITAHUA WKW OLEHKA A0SIKHbI MPOBOANTCS C
YUYeTOoM 3TOro yCTpOWCTBa.

Ecnu BHyTpeHHee CONpoTUBIEHME 3/1eMeHTa MK 6aTapen AO/MKHO 6biTb BKAKOYEHO B OLLEHKY
NCcKpo6e30nacHOCTU, MMHUMaJIbHOE 3HAYEeHWE 3TOr0 CONPOTMBNEHNS AO/KHO BbiTb COOBLEHO MCNbITATENIbHOMN
opraHmsaumun. Ecnm nsrotoBuTesib He MOXET NOATBEPANTL MUHMMAIbHOE 3HAUYEeHNE BHYTPEHHEro
COMPOTUBJIEHUS, UCNbITAaTE/IbHAA OpraHM3auns AO/KHA UCNOMb30BaTh AN onpeaeneHns BHYTPEHHEro
COMpOTUB/IEHUS Hanboslee HebnaronpmsaTHOE 3HaYeHNE ToKa KOPOTKOro 3aMblkaHNs U3 pe3ybTaToB



ncnoitaHnii 10 obpa3uos anemMeHTOB nnu 6aTapen, NpuHAB AN onpeaeneHns BHyTPEHHEro ConpoTUBNEHUS
MaKCMMasnbHOe 3HaYeHNe HanpsaXeHnsa Xon0CToro xo4a B COOTBETCTBMU C 7.4.3.

6) MakcumanbHas TemnepaTypa NOBEPXHOCTU AOJKHA OnpeaensaTbcs cneaylowmm obpasom. Bce BHelwHMe no
OTHOLLEHMIO K 3/IEMEHTY unn 6aTtapee TOKOOrpaHWYNTENbHbIE YCTPOMUCTBA CrieayeT 3aMKHYTb. JTiobow
BHELWHUI KOXYX (6yMaXKHbI, METAN/IMYECKUIA UNK T.M.), HE COCTaBASAOLWMIA YacTb caMon 060104KHM
3NeMeHTa, Npu UCMbITaHUAX AOXeH 6biTh yaaneH. B kayecTBe 3HauyeHUs1 TeMnepaTypbl NPUHUMAIOT
MaKCUManbHOEe 3HayYeHne, U3MepeHHoe Ha BHelwHelr 060n10uke Kaxaoro anemMeHTa unm 6artapen. UcneitaHne
NPOBOASAT KakK C BHYTPEHHUMM TOKOOrPaHUYUTENbHbIMU YCTPOMCTBAMM, Tak U NpU UX 3aKopaynsaHum, Ha 10
aneMeHTax unm 6atapesx B Kaxaom cnydyae. OT U3roToBuTeNs 3/1ieMeHTa unu 6atapeun AonxXHbl 6biTbh
nony4yeHbl 10 06pa3LoB C 3aKOPOUYEHHLIMU BHYTPEHHMMW TOKOOrPaAHUYUTENbHbIMU YCTPOMCTBAMM BMECTE CO
cneumanbHbIMU MHCTPYKUMSIMU UM NPeaocTepexXeHnsaMm, HeobxoanmMbiMmn ans nx 6esonacHoro
NCMOMb30BaHMS U UCMbITaHUS.

MpuMeyaHue - Mpu onpeaeneHny TemMnepaTypbl NOBEPXHOCTM 6aTapen He NPUHUMAKOT BO BHMMaHUe BAUSIHUE
BCTPOEHHbIX 3aLMUTHBIX YCTPOMCTB, HanpuMep npegoxpaHuTenei unm PTC-conpoTUBEHWIA, Tak Kak
OLlEHMBAETCS BO3MOXHOCTb BHYTPEHHErO MOBPEXAEHMWS, HAaNpUMEpP HapyLlUeHWe pasgeneHus.

10.10. MexaHM4YECKHNEe UCNbITaHUNA

10.10.1 3a1MBOYHbIV KOMNAYHA

10.10.1.1 NepneHANKYASIPHO NOBEPXHOCTM KOMMayHAa C MOMOLLbIO MeTaN/IMYECKOro CTEPXXHS AMaMETPOM 6
MM C rMaakKuM MJOCKUM KOHUOM B TedeHune 10 ¢ gosmkHa 6biTb npunoxeHa cuna 30 H. B pe3ynbTtaTte
NCMbITaHUS He A0/KHbI HAbAATLCS MOBPEXAEHUS, OCTaTOYHasa AedopMalms Uan NepeMelleHns KoMnayHaa
6onee yem Ha 1 MM.

10.10.1.2 Ecnu koMnayHA MMeeT cBO60AHYI0 MOBEPXHOCTb, TO HEOOX0AMMO rapaHTUpPOBaTb, YTO OH SIBNSETCS
MPOYHbIM, HO HE XPYMKWUM. [TOBEPXHOCTb KOMMNayHAa AO/HKHA NOABEPraTbCs O4HOMY U3 CneayoLwmx
ncnbiTaHuii, nposoanumMoMy npu temnepatype (20+£10) °C ¢ MCNONb30BaAHMEM UCMbITATENLHOIO
obopyaoBaHusl, onncaHHoro B npunoxeHun D TOCT P 51330.0:

a) ans rpynnel I TaM, rae NUToM KoMnayHA4 o6pasyeT YacTb BHeLHel 060/104KM U UCMOoMb3yeTcsa ANs
WCKJTIOUYEHNS AOCTYNa B3pbIBOOMNACHOM cpeabl, A0/KHA UCMONb30BaTbCA 3Heprus yaapa 20 [x;

6) BO BCEX OCTasIbHbIX Clyyasix AOJIKHA UCMOMb30BaTbCsA 3Heprusa yaapa 2 [x.

KoMnayHA He A0/IKEH UMETb MOBPEXAEHMIA N OCTAaTOUYHbIX AedopMaumii. [JonycKatoTcs He3HAUYUTENbHbIE
TPEeLIUHBbI.

10.10.2 Meperopoaku

lMeperopoakn AonXHbI Bblaepxusatb ycunme 30 H, npnnoXeHHOe UCnbiTaTebHbLIM CTEPXKHEM AMaMeTpoM 6
MM. Ycunne AOMKHO NpUKIaabiBaTbCs NPMMEPHO MO LIEeHTPY Neperopoaku B TedeHne He meHee 10 c. He
O0MXHO 6bITh AedopMaLmn Neperopoaku, Kotopas Morna 6bl HapyLWnTb ee LLeIoCTHOCTb U NPUroOAHOCTb AN
nocseayoLero Ncrnosib30BaHus.

10.11 NcnbiTaHus 3/1eKTpoo6opyaoBaHUSA, coAEepKaALLEro Nbe3o3JIieKTpU4Yeckue ycTpoucrea

10.11.1 N3MepsaIOT eMKOCTb YCTPOCTBA M HanpsXXeHUe, BO3HUKAaKLee B HEM, KOraa AOCTYMHYO Mpu
3KCnayaTaumm 4actb 060pyA0BaHMA UCMbITbIBAIOT YAApOM B COOTBETCTBMM C NMapaMeTpamu, NMpUBEAEHHbIMU B
rpacde «Bbicokas» Tabnmubl 4 TOCT P 51330.0 npm (20£10) °C ¢ ncnonb3oBaHMEM UCMbITATE/TEHOIO
obopynosaHusa no npunoxenuto D TOCT P 51330.0. MNMpuHumMaeTcs 6onee BbICOKOE 3HAaUEHME HaMpsXKeHUs n3
ABYX MCMbITaHMI Ha 0AHOM obpasue.

10.11.2 Ecnu sanektpoobopyaoBaHue, coaepixallee nbes3osnekTpuyeckoe yCTponcTeo, NpeaoXpaHeHo oT
NpsiMOro GuU3nMYeCcKoro BO3AENCTBUSA, UCNbITAaTENbHbIN yAap AOMKEH NPUKIaAbiBaTbCa K NpefoxXpaHUTENbHOMY
YCTPOWCTBY MpW pacnosioXXeHnn 3nekTpoobopyaoBaHMS U NPeaoOXPaHUTENIbHOIO YCTPOMCTBA B MOJIOXKEHUM,
npeayCcMOTPEHHOM U3roTOBUTENEM. DHEPrus, HaKoMIeHHass EMKOCTbIO Kpuctasana npu MakCcMMasbHOM
WU3MEpEHHOM HamnpsXeHWu, He A0/KHA npeBblwaTtb, MKAX, AN anekTpoobopyaoBaHus:

-rpynnsl I ... 1500

- noarpynnsl IIA ... 950



- noarpynnsl IIB ... 250
- nogrpynnsl IIC ... 50

lMpumMeyaHue - beckamMepHasi 371EKTPOU3IMEPUTE/IbHAS OL|EHKA UCKPO6E30MacHOCTH MbE303JIEKTPUYECKMX
YCTPOKCTB MPUHSTa BBUAY C/TIOXKHOCTH COBMELLEHUS MEXAHUYECKOIr0 BO34ENCTBUSI Ha MbE30KPUCTAI C
WUCMbITaHNSMU Ha MCKPOOBpAasyoLLeM MEXaHM3ME BO B3PbIBHOM Kamepe. Ecim 3Ta TexHuyeckasl 3agaya
pEeLLEHa, TO MbE303/IEKTPUYECKME YCTPOMCTBA MOryT 6biTb UCMbITAHbI BO B3PbIBHONM KaMepe aHaaornyHo
E€MKOCTHbIM LI€MNSM C MPUMEHEHNEM aKTUBU3MPOBaHHOM B3PbIBOONACHOKH CMECH.

10.11.3 3alMTHblEe YCTPOMCTBA, NpesoxpaHsaiowme Nbe3osiekTpuyeckme yCTpoicTBa OT NpsiMOro
du13nYecKoro Bo3AENCTBUS, @ TaKXXe OrpaHMUMBAIOLLME BblAeNEHME 3aMaceHHOW Nbe3031eKTPUYECKUM
YCTPOWCTBOM 3HEPrun, HEe AOJDKHbI paspyLlaTbCa NpU yaape U TEM CaMbiM HapyLllaTb BUA B3PbiBO3aLLMTbI.

10.11.4 Ecnu sHeprus yaapa, KOTOPOMY MOXET 6bITb NOABEPrHYTO 3/1eKTPO06OpyA0OBaHNE, MeHbLUEe
3Ha4yeHul, NnpuBeaeHHbIX B rpade «Huskaa» tabnuubl 4 FTOCT P 51330.0, anektpoobopynosaHue
Heo6xo04MMO MapKmMpoBaTb 3HAaKOM X U B COMPOBOANTENBHON AOKYMEHTaLUUM OroBOpUTb CreunanbHble
YyCNOBUS €ro NpuMeHeHus.

10.12 NcnbiTaHua AMOAHbIX 6apbepoB M LUYHTOB 6€30nMacHOCTH

10.12.1 Bapbepbl 6€30NaCHOCTN UK WYHTbI AOJKHbI BbIAEPXMBaTb BO3AENCTBUE NepexOoaHbIX MpoLeccos,
YTO NOATBEPXAAETCHA UCMbITAHUSAMU UX 3NEMEHTOB.

10.12.2 Pe3uncTopbl, cymMTarowmecs HenospexaaemMblMn, AOKHbI pacCMaTpMBaTbCs KaK BblAepXuUBatowme
nobble NnepexoaHble Npouecchl, BO3MOXHbIE AN YKA3aHHOr0 UCTOYHMKA MUTAHUS.

10.12.3 Anoabl npn TemnepaTtype 20 °C AOMKHbI BblAEPXKMBATb TOK, 3HA4YeHMe KOTOPOro onpeaensiercs
AeNeHneM aMnanTyaHOro 3HadeHus HanpshkeHns Un, Ha CyMMapHoe 3HauYeHue ConpoTUBIIEHNI
npeaoxpaHUTeNns U HEMOBPEXAAaeMOoro pe3ncTopa, €C/iM OH BKJIKOUYEH NMOC/eA0BaTes/IbHO C NpeaoXpaHuUTesieM.
[MpoBepKy BbINOMIHEHNS YKAa3aHHOIO Tpe6OBaHMS OCYLLECTBASIOT 60 No cneundukaunum n3rotoemtens, nnéo
no pesyfibTaTaM OMMCAHHbIX HUXE UCMbITaHWUA.

10.12.4 K anofy Kaxkaoro Tvna B NpssMOM HanpassieHun (ans ctTabunantpoHos - B 06paTHOM HanpaBiieHUm)
HeobX0AMMO MPUIOXKUTb NATb NPSMOYTO/IbHbIX UMMNYIbCOB TOKA, ANMUTENbHOCTLI0 50 MKC Kaxabli,
NoBTOPSEMbIX C UHTepBanoM 20 Mc. AMNIMTYAA UMNYfbCa AO/KHA PaBHATLCS aMMIUTYAHOMY 3HAUYEHUIO
HanpsbxeHnst Un, AeNeHHOMY Ha «X0JI0AHOE» 3HayeHne ConpoTUBIIEHNS NpeaoxpaHuTens npu 20 °C (nntc
COMpOTUBEHNE NOC/eA0BaTENbHO BKJIIOYEHHOMO pe3mMcTopa Npu Hanmuum ero B uenun). Ecnun gaHHble
W3roTOBUTENSI NOKa3blBaloT, YTO Npeapa3pbiBHOE BpeMSs NpeaoxXpaHnTesns nNpu 3ToM Toke 6onble 50 MKc,
WMPUHY UMNySbCa cnefyeT U3MeHUTb, YTobbl peann3oBaTb AeNCTBUTENbHOE NpeapaspbiBHOE BpeMs. Ecnun
npeapaspbiBHOE BPeMsi He MOXET 6bITb MOyYEHO M3 AAHHbIX U3rOTOBUTENSA, CcrieayeT ucnbitatb 10
npeaoxpaHuTenein nNpyu pacyeTHOM 3Ha4YeHMM ToKa AN U3MepPeHWs COOTBETCTBYIOLLEro eMy npeapas3pbiBHOMO
BpeMeHW. MonyyeHHoe 3HaueHne cneayeT MCnob30BaTh B C/lydae, ecnu oHo npesbiwaeT 50 MKkc.

10.12.5 HanpsixeHune Ha amMone AOKHO U3MEPATbCS A0 U NOC/E 3TUX UCMbITAaHUI NPU UCMbITAaTe/IbHOM TOKeE,
YKa3aHHOM M3roTOBUTENEM IEMEHTA. M3MepeHHble 3Ha4YeHUs HaMpsKeHUs He AOMXKHbI OTIndaTbcs 6onee
yeM Ha 5 % (3HadeHune 5 % BK/IOYAET MOrpPELHOCTM UCNbITaTeslbHOro o6opyaoBaHusa). Hanbonbwee
3HAUEeHMe HanpsXKeHUs1, OTMEeYEHHOEe BO BPEeMS UCMbITaHWUI, AOHKHO UCMOb30BaTbCA KakK aMnanTyAHOE npu
NpoBeAEHUN CEPUM UMIMYIbCOB, NPUKIAAbIBAaEMbIX, KaK yKa3aHO Bbllle, K II060My NOJynpoBOAHMKOBOMY
YCTPOWCTBY OrpaHuyeHuns Toka. lNocne ncnbiTaHWin 3T YCTPONCTBA cneayeT CHOoBa NPOBEPUTL Ha
COOTBETCTBME creundmkKaunum M3aroToBuTens.

YT10o6bl NOKa3zaTb npurogHoCTb BCEro psaa nsgenvn, npon3BoaAnMMbIX KOHKPETHbIM U3rOTOBUTENEM,
Heo6xo0aMMO UCnbITaTb npn AaHHOM HanpaAXeHUN TOJIbKO I'Ipe,El,CTaB}'IeHHbII\/'I o6pa3eu.

10.13 NUcnbiTaHua kabens Ha pacTaXXeHue

10.13.1 SnekTpoobopyaoBaHue, B KOTOpOM kabenb ANa BHEWHUX COeANHEHUN ABNSETCS ero HeoTbeMIeMon
4YacTbtlo, AO/HKHO NOABEpPraTbCs UCMbITAHMIO HA pacTs)xeHue kabens B cnydae, ecnu obpbiB Xun kabensa oT
MEeCT NpUCcoeanHeHNs BHYTPM 3NeKTpoobopyaoBaHNS MOXET NPMBECTM K HapyLUeHUto nckpobesonacHocTy,
HanpuMep, ecnu B kabene nmeetcsa 6onee ogHON MckpobesonacHom Lenm n 06pbiB MOXET NPMBECTU K
OMacHbIM NepecoeanHeHUsM. VicnbiTaHua cneayeT NpoBOAUTL ClieAyoWnM 06pasoMm:

- K kabento HeobxoANMMO MPUNOXUTL pacTarmeatoLwee ycunve 30 H B HanpaBfieHMu ocu KabenbHOro BBOAA
3N1eKTpoo60opyAOBaHNS B TEYEHUE He MeHee 1 y;



- AONyCKaeTCqa CMeleHne o6onoykm kabens, HoO He AOIKHO HabnaaTbCsa BUAMMOIO CMELEHWS BbIBOAOB;

- AdHHOE UCNbITaHUE HE AOJIXKHO NMPUMEHATLCA K OTAENTbHbBIM NMPOBOAHWKAM, KOTOpPbIE NOAKIHOYEHbLI MOCTOAHHO
W He ABNATCA YacTbio Kabens.

11 KOHTpOJIbHbIE MPOBEPKU, BbIMNOJIHAEMbIE U3rOTOBUTEJIEM

11.1 KOHTpPOJIbHbIE€ UCMbITAaHUA ANOAHbIX 6apbepoB 6e30NacHOCTHU

11.1.1 Bapbepbl 6€30MacHOCTM 3aKOHYEHHON KOHCTPYKLMHU

KOHTpO/IbHOE MCMbITaHMEe A0/KHO MPOBOAMTLCS Ha KaxxaoM 6apbepe 6€30MacHOCTM 3aKOHYEHHOW
KOHCTPYKLMM 4119 NMPOBEPKW NPaBUIbHON paboTbl BCEX 3/1EMEHTOB 6apbepa W COMpOTMBIIEHUS BCEX
npenoxpaHuTenei. PaspelleHo NCNob30BaHWe CbeMHbIX BCTAaBOK Al MPOBEAEHUSI AaHHOI0 UCMbITaHUS,
ecnun nckpobe3onacHOCTb COXPaHSETCS NMPU CHATbIX BCTaBKaX.

11.1.2 Avoabl ansa ABYXAMOAHbIX 6apbepoB YPOBHS ja

Hanpsi>xeHne Ha 3akuMax ANOAOB AO/IKHO 6biTb U3MEPEHO, KaK YKa3aHO MX U3roTOBUTENEM, NPU
TeMnepaType OKpYyXatollen cpeabl 40 W NOoCie cneayrwmx UCNbITaHUI KaxXaoro avoaa:

a) Bo3gencremem TemnepaTypbl 150 °C B TeyeHune 2 u;
6) nuMmnynbcamm TokKa B cootBeTcTBum ¢ 10.12.

11.2 KOHTPOJIbHbIE€ UCMbITAaHUA CeTEBbIX TPpaHcdopMaToOpoB

Mpy KOHTPOJIbHbLIX UCMbITAHUAX HaMNpshXeHue, NpuKaabiIBAeMOe K CETEBbIM TpaHcdopMaTopaM, AOSIKHO
COOTBETCTBOBATb 3HAYEHUAM, NMPUBEAEHHbIM B Tabnuue 9, rae - Hanbosbluee HOMUHANIbHOE HaMpsXXeHne
ntoboi UcnbiITyeMomn 06MOTKM.

Bo BpeMs 3TUX MUCMNbITaHWI HE AOMXXHO MPOUCXOANTb NPO60si N30NSLMU MexXLy 06MOTKaMM UK Mexay 6o
06MOTKOM U CEPAEUHUKOM WJIN SKPaHOM.

Tabnmua 9 - KOHTPO/bHbIE UCMbITAHWUSA 31EKTPUUYECKON MPOYHOCTM U30MALMKN CETEBLIX TPaHCHOPMaToOpoB

MecTo NpuUaoXKEHNA NCAbITaTEIbHOrO HaNpsXXeHus Db dekTnBHOE ncnbiTaTeNbHoe
HanpsxeHue
Mexay BXOAHbIMU U BbIXOAHbIMM 06MOTKaMu 4U,, HO He MeHee 2500 B
Mexay nto6oii 06MOTKOM 1 CepAEYHUKOM UTN IKPAHOM 2Un, HO He MeHee 1000 B
Mexay Ka)xaoh o6MOTKOM, NuTatoLwen nckpobesonacHyto Lenb, (2U, +1000) B, HO He MeHee 1500 B
1 o600 Apyron BbIXoa4HOW 06MOTKOM

12 MapkunpoBka
12.1 O6wme TpeboBaHun

12.1.1 O6beM cBeaeHUN, yKasbiBaeMbiX B MapKnMpoBke MCKpo6e30nacHOro u CcBsi3aHHOIo
anekTpoobopynoBaHus, AokeH 6biTb He MeHee, YeM TpebyeTca no MOCT P 51330.0.

MpumeyaHue - CepuiiHblii HOMEP MOXET HaHOCUTLCS OTAENbHO OT APYroi MapKUPOBKW.

12.1.2 Anga npucoeamHeHHoro obopyaosaHus cumBonbl Ex ia nam Ex ib (nnbo ia unu ib, ecnn cumon Ex yxe
HaHeceH) AO0/KHbI 6bITb 3aK/10YEHbl B KBaApaTHble CKO6KH.

12.1.3 MeCcTO MapKMpOBKM BCEX OTHOCSLIMXCA K UCKpobe3zonacHOCTU napamMeTpoB, Hanpumep Up, L, C, Lo, Co
W T.M., BbIGBUPAOT U3 NPaKTUYECKNX COOBParKeHnN.

MpuMeyaHwe - CTaHAapTHbIE CMMBOJIbI ANS UCNOMb30BaHNSA B MAapKMPOBKE M AOKYMEHTaunu npuBeaeHbl B
pasgene 13.




12.1.4 Mo npakTn4yecknM coobpaxeHnssM MOXET 6bITb OrpaHNUYEHO UMW UCKITIOYEHO MCMNOMb30BaHMe KypCcuBa
WAN NOACTPOYHBIX 3HAKOB, U MOXET 6bITb NCMOMb30BaHO YMpPOLLEHHOE HanucaHue CMMBOMOB, Hanpumep Uy

BMecTo Up.

12.2 MapkupoBKa CpeAcTB coeAuHeHus

12.2.1 CoeanHuTENbHbIE CPEACTBA, HANpUMep KIEMMHbIE KOPOBKK, coeaMHEHUs NOCPeaCTBOM
3NEeKTPUYECKMX pa3beMOB MCKPOHE30MacHOro 1 NOAK/IYEHHOro 31eKTpoobopyA0BaHUSA AOMKHbI ObITb YETKO
NpOMapKMpOBaHbl U Nerko naeHTuduunpoBaTbcs. ECnn ansg sTon uenmn Ncnonb3yoT LBET, TO 3TO AO/IKEH

6bITb ronyboit uBeT.

12.2.2 Ecnu yacTtu anekTpoobopyAoBaHMS UK pasnnyHbie annapaTbl coeanHeHbl Mexay coboi ¢ MoMoLbio
pa3beMoB, NnocieaHne A0KHbI 6bITb MAEHTUMOULUMPOBAHbI Kak coaepxaline TobKO nckpobesonacHble Lemnu.
TaM, roe gns 37Ol Lenu UCNONAb3YHOT LUBET, OH A0/KEH 6bITb rony6biMm.

12.2.3 JononHMTeNbHO A0MKHA 6bITb 0b6ecnedyeHa A4OCTaToOuHas M NOHSATHAs MapKMpPOBKa C LEsblo rapaHTum
NpaBWIbHOIro coeanHeHns ans Bcem nckpobesonacHom Lenuv B LesioM.

MpuMeyaHue - nsa AOCTUXEHNS 3TOMO MOXKET BO3HUKHYTb HEOH6XOAMMOCTb B MCMOb30BaHUM
A0NONHUTENbHbIX TabnAnyek Ha coeanHUTENbHbIX CpeacTBax WM OKONO HMX. Ecnv anekTpoobopynoBaHue He
NOABEPXXEHO 3arpsA3HEHUIO, A5 3TOM LEeNM MOryT NPUMEHSATBCS STUKETKMU.

Hwxe nNprBeaeHbl NpYMepPbl MAapPKUPOBKMU.

a) ickpobezonacHoe 3nekTpoobopyaoBaHme

B) CBsi3aHHOe anekTpoobopynoBaHue

AO «Mogaynb»
Tun KH25

Exia IIC T4
-25°C£ta£+50°C
ACB N¢ 98.2

CepwuiiHbii HOMep 278

HMO «CeeT»
Tun Y27 - 001
[Ex ib] I

ACB N¢ 99.123

Un: 250 B Py: 0,9 BT
Ip: 150 MA Up: 24 B
Lo: 2 M[H Co: 5,5 MKO

MNpuMeyaHue - ta - AManasoH pabounx TemMnepaTtyp

6) UckpobesonacHoe anekTpoobopynoBaHue,
npeaHa3Ha4vyeHHoe Angd noaKar4yeHna K Agpyromy
o6opyaoBaHuo

r) CBsizaHHOe 31eKTpoo6bopyAoBaHME CO
B3pbIBOHENMPOHMNLL@EMOM 060/104KOM

38/

Twn lNonck-2

Ex ib IIB T4

ACB N¢ 99.25

Li: 10 MklH Ci: 1200 no®

Ui: 28B I;: 250 MA

Pi: 1,3 BT

CATYPH
Ex d [ia] UB T6

ACB N? 99.231

Unm: 250 B Po: 0,9 BT
Up: 36 B Ip: 100 MA
Co: 0,31 MKO Lo: 15 MIH

CepuiiHbI HoMep 875

roe ACB - HazBaHMe WM 3HaK UCNbITaTEe/IbHOM OpraHu3aumun.

13 NlokyMeHTauumsa

13.1 TexHuyeckasi JOKyMEHTaLUMS, NPEeACTaB/IsgeMasl BMECTE C 3/IEKTPO060OPYA0BaAHUEM, B AOMOJIHEHUE K

FOCT P 51330.0 gosmkHa coaepxatb:




a) B CTaHAapTax v TEXHUYECKUX YC/IOBUSIX HA 371IEKTPO060PYA0BaHME - TPEOGOBAaHUS K UCKPO3aLUNTHBIM
3/1eMEeHTaM n CPEACTBaM, a TakXe yKa3laHusi 0 MapKUpPOBKE COI/IacHO HacTosILEMY CTaHAapTy;

6) B 3KCr/lyaTaMOHHbIX AOKYMEHTaX- pasAesibl C ONMMCaHUEM MCKPO3aLUUTHBIX 3/1IEMEHTOB MU CPEACTB U
yKa3aHnsMu 0 COXPaHEHUMN UCKPO6E30racHbIX NapamMeTpoB 3/IEKTPUYECKMX Lierneit npyu MOHTaxe,
3KCMyatTaumy n PEMOHTE 3J1EKTPOO60OPY.A0BaHMS.

13.2 B 371€KTPUHECKNX MPUHLUMINATIbHBIX CXEMAX 3/1EKTPO06OPYAOBAHMS, & TAKXKE B MHCTPYKLUM 110 MOHTaXy
M 3KCryaTauny 371€MEHTbI, UCIO0/1b3yEMbIE B KAYECTBE UCKPO3aLLUNTHbIX, AOJIKHbI MAPKUPOBATLCS B
cootBetrcTBum ¢ NOCT 2.710. lNpn 3T70M nocse 6yKkBbi F 4O/KEH CTaBUTLCS 3HAK yPOBHSI MCKPObe30rnacHou
yenwu ia, ib n ic.

Ecnn B Ka4ecTBe MCKPO3aLUUTHBIX MCIOIb3Y T rpyriny 3/1EMEHTOB, AOMYCKAETCS KaXAblk 3/1eMEHT HE
MapKknpoBaTtb, a X BCe BMeCTe 06BECTU LUTPUXOBOM JIMHNEN M OKOJIO Hee NoCcTaBuTb O4MH 3HakK Fia, Fib, nan
Fic.

13.3 MNMosicHUTeNbHasa AOKYMEHTaumMsa B cOOTBETCTBMMU C TpeboBaHuamm FOCT P 51330.0 pnonxHa, Kpome TOro,
BK/tOYATb cneayouwyo nHbopmaumio:

a) 3n1eKTpUYEcKne napameTpbl 060pya0BaHNS

1) ANa NCTOYHMKOB NUTAHUSA - BbIXOAHbIE AaHHble, Hanpumep, Uy, Iy, Po v, ecnu HyxHO, Co, Lo n/vnu
A0nyCcTMMoe cooTHowweHune Lo/Ro;

2) ANS MPUEMHUKOB 3HEpPrumn - BXoAHble AaHHble, Hanpumep U, L, P, Ci, L; n cooTHOoweHue L/R;;
6) nobble cneunanbHblie TpeboBaHMA MO YCTAHOBKE U UCMOJIb30BAHUIO;

B) MakcuMasnbHoe 3HayeHue Up, KOTOpoe MOXET 6biTb MPUIOXEHO K 3a)KMMaM MCKPOOMACHbIX Lenein unm
CBSI3aHHOI0 3/1eKTPO06OPYAOBAHUS ;

r) nobble cneunanbHble YCNOBUSA, KOTOPbIE NPUHATLI MPU ONpeaeNieHn TUna 3alluTbl, HanpuMep, 4YTo
HanpsXXeHue A0/HKHO MOCTynaTh OT 3alMTHOro TpaHchopMaTopa Wan Yepes ANOoLHbIN 6apbep 6€30MacHOCTU;

) COOTBETCTBME UK HecooTBeTCcTBUE TpeboBaHmsaM 6.4.12;
e) 0603HaueHne NOBEPXHOCTN 060/I0UKKN B ClyYae, eCiiv OT 3TOMO 3aBUCUT MCKPOHE30MNaCHOCTb.
MPUNOXEHMUE A

(obs13aTenbHoe)

OueHKa MCKPo6e30MacHOCTU 3JIEKTPUYECKUX Lenen

A.1 OCHOBHblIE KpUTEPUN
NckpobesonacHas uenb AO/MKHA YAOBNETBOPATb TPEM OCHOBHbLIM KPUTEPUSIM:
a) COOTBETCTBYIOLWMM 06pa3oM OTAENATLCA OT MCKPOOMNACHbLIX Lenew;

6) He BbI3blBaTb BOCMJIAaMEHEHUs OT TEMN/I0BOro BO34AeNCTBUA. TeMnepaTypHbIA Knacc nckpobesonacHoro
obopynoBaHusa gonmxeH 6biTb onpeaeneH B cOOTBETCTBUM € 6.2 1 pa3genom 5 MOCT P 51330.0.
TemnepaTypHas Knaccudukaums He A0HKHA NPUMEHATLCS K CBA3aHHOMY 3/1€KTPo0o60opyaA0oBaHMIo.

B) BEPOSITHOCTb BOCI/IAMEHEHMS B3PbIBOONACHON CMECU B MPOLIECCE UCIBITAHME LIEMU C MCMOIb30BaAHNEM
MCKPOObpasyrouero MexaHm3ma uiam rno oLeHKe B COOTBETCTBUM C TpeboBaHusmu pasaena 10 ans
KOHKPETHOIro ypoBHS nckpobe3zonacHou yenu (cMm. pasaen 5) v rpynnesl (cMm. pa3aen 4) He A0/IKHa
npesbiwars 1073,

MpumeyaHusa



1 Kputepuin a) MoxeT 6bITb YyAOBNETBOPEH NyTeM obecneyeHuns COOTBETCTBYIOLWNX NyTEN YTEUKU U
3/1EKTPUYECKMX 3a30POB, @ TakXe NPUMEHEHMEM 3/1IEMEHTOB, HaNpuMep, TpaHCcOpMaTopos,
TOKOOrpaHM4UTENbHbIX PE3MCTOPOB, YAOBETBOPAOWMX TpeboBaHMSM HEMOBPEXAAaeMbIX /1IEMEHTOB MO
pa3geny 8.

2 Kputepuit 6) MoxeT 6biTb YAOB/ETBOPEH NYTEM OLLEHKW MAaKCMMasibHbIX TeMMepaTyp NOBEPXHOCTMU
3M1IEMEHTOB MO UX TEMJIOBOMY PEXUMY UM MaKCMMasbHON MOLLHOCTU, KOTOpas MOXET 6biTb K HUM noABeAeHa
B COOTBETCTBYIOLMX YC/TIOBUAX MOBPEXAEHUS.

3 Kputepuit B) MOXET 6biTb YAOBNETBOPEH BbINOJIHEHNEM OLEHKWU. N5 3TOro TpebytoTCs TOYHbIE CBEAEHUS O
HanpsHKeHUU, TOKE N TaKMUX NapamMeTpax Lenn, Kak EMKOCTb U MHAYKTMBHOCTb Ha rpaHuLe BocrnsiaMmeHeHus. B
TaKMX YCNOBUSIX LEemnb MOXET ObITb OLeHEHA KakK Mckpobe3onacHas C TOYKM 3pEeHUSI UICKPOBOIO
BOCMJ/IaMEHEHMS.

A.2 OuyeHKa € UCnoJsib30BaHUEM XapaKTepUCTUK nckpobesonacHocTtu n tabnuy

A.2.1 Ecnu uenb, oueHnBaeMas Ha uckpobesonacHoCTb, NpUbAMXKAETCa K NPOCTON Luenu, Ans KOTopon
nMeeTcs 3TasloHHas 3aBUCUMOCTb, TO NMpPU NPOBEAEHNN OLEHKM HYXHO WUCMOJSIb30BaTbh XapaKTepPUCTUKN
nckpobesonacHocTn nNo pucyHkam A.1-A.19 wnum Tabnuuam A.1, A.2.

MpumeyarHus

1 XapaKkTepucTmkn nckpobesonacHoOCTU, NpeacTaB/ieHHble Ha pucyHKax A.1-A.19, v gaHHble Tabauy A.1, A.2
NO3BOMIAOT HEMOCPEACTBEHHO OLEHNBATb MCKPO6e30MacHOCTb TObKO NPOCTbIX Lenen NpuMeHUTENbHO K
npeacTaBUTENbHbIM U aKTUBU3MPOBAHHbBIM B3PbIBOONACHBIM CMecsM. Bo MHOMMX cnyvasax nux MoxeT 6biTb
TPYAHO NPUMEHUTb ANS OLEeHKU MCKpOobe30onacHOCTM Lenen, BCTpeyalrowWwmxcs Ha npaktuke. Hanpumep,
MHOIMMe UCTOYHUKU MUTAHUA UMEIT HEMHEHbIE XapaKTEPUCTUKN U HE MOTYT 6biTb OLEHEeHbI Mo
XapakTepucTukam nckpobesonacHoCTU, Tak Kak pUcyHoK A.1 MoxeT 6biTb UCMOSIb30BaH TOMbLKO B Ciy4ae,
Korga uenb npeactaBfeHa 3/ieMeHToM unu 6atapeen ¢ nocneaoBaTesibHO MNOAKIIOYEHHbIM
TOKOOrpaHUYNTENIbHBbIM PE3UCTOPOM. 10 3TOM NPUUYNHE HENMHEWNHbIE Lieny, HanpuMep Lenu noCToSHHOro
TOKa, BbI30BYT BOCMJlaMeHeHue npu 6osee HU3KMX 3HaYEeHUSAX TOKa, YeM Te, KOTOpble MOXHO NPOrHO3MpoBaTb
Nno pUCyHKy A.1 Ha OCHOBE HanpsXXeHUs XON0CTOro Xo4a M ToKa KOPOTKOro 3aMblkaHus. B HeKoTopbIX TUnax
HENMHENHbIX Lenein MakCUManbHbIN AONYCTUMbINM TOK MOXET COCTaBnASATb TOAbkKO 1/5 oT Toka,
MPOrHO3MPYEMOIro MO XapaKTepucTukam nckpobesonacHocTn. HeobxoanmMo TwaTenbHo yb6eauTbCs B TOM, 4YTO
OLIeHKW BbIMOJIHEHbI TOJIBKO AN C/lyYaeB, KOraa paccMaTpuBaeMas Lenb MoXeT 6biTb npeacTaBsieHa 04HOM
W3 NPOCTbIX Lenen, AN KOTOpbIX uMeeTcs nHdopmaums. Mmewwasncs B HaNM4YMm MHGOpMauns orpaHnudeHa m
He MOXEeT OXBaTUTb BCe NpobsaemMbl, KOTOpble BO3HUKAIOT NPU KOHCTPYMpOBaHWM UckpobesonacHbIX Lenen.

2 B psige ciiydaeB C/I0)KHbIE€ 3/IEKTPUYECKME LEMNMN B OTHOLLUEHUN CBOUX MCKPOBE30rnacHbIX CBOVICTB MOryT
6bITb, C YHETOM HEKOTOPbIX AOMYLEHUI, HE CHUXAILNX UX NCKPOBE30NacHOCTb, CBEAEHbLI K MPOCTbIM
JJIEKTPUYECKMM LIEMSM, AOMYCKAKOLMM POBEAEHNE OLEHKN MCKPOBE30NacHOCTH M0 XapaKTepucTmkam
MCKPO6E30NacHoOCTH, Haripumep, rNpuUBEAEHHbLIM Ha pucyHKkax A.1-A. 19.

3 XapaKTepucTtnkmu Mckpobe30nacHoCTH, rnpeacTaB/IEHHbIE Ha pucyHKax A.20-A.22, no3Bo/ISKOT OLEHNBATb
MCKPO6E30MacHOCTb MPOCTbIX U CIIOXKHbIX SJIEKTPUHECKMX Liernesi Mo 0rnacHOCTU pa3psiAoB pa3MbiKaHUsl C
YUYETOM B/INSIHNSI CKOPOCTU PAaCXOXAEHMSI KOHTaKTOB.

A.2.2 MNpn NCNoNb30BaHUN yKa3aHHbIX XapakKTepPMUCTMK MCKpo6e30nacHOCTM M AaHHbIX Tabnuu 4OSIKHbI
YUYUTbIBATbCS BO3MOXHbIE MOBPEXAEHNS B COOTBETCTBUM C pasaenoM 5 1 koadpduumnmeHT nckpobesonacHoctTn B
cooTBeTcTBUM C 10.4.2.

A.2.3 Mpu oueHKe NCKPO6e30MacHOCTM MPOCTbIX 3/1EKTPUUYECKUX Lenei 06bIYHO LOMKHA NPUMEHSATLCA
cnegytouwas npoueaypa:

- onpeaensioT caMylo He6NaronpuaTHYIO NPaKTUYECKYI0 CUTYaUMIO C YYETOM AOMYCKOB AJA 3/IEMEHTOB,
KonebaHuin HaNpPs)KeHUst MUTaHUS, MOBPEXAEHMIN N30AALUMN N SNIEMEHTA;

- 3aTeM, ucxoas u3 Tpebyemoro KoadpduumeHTa NCKpobe3onacHOCTU, NOMyYaloT U3MEHEHHYIO LieMNb, KOTOPYIO
MO>XHO OuU€EeHMBaThb,

- NPOBEPSAIOT NPUEMNIEMOCTb NapaMeTpoB MOJIyYEHHOW Lenn CpaBHEHMEM C XapaKTepuCcTuKamm
nckpobesonacHocTn Ha pucyHkax A.1-A.19 wnu B Tabnuuax A.1 n A.2.



A.3 NMpuMepbl NPOCTbIX Lenen
a) NMpocTas MHAYKTUBHaA Uenb

YT10o6bl 60N1€E NOAPOOBHO NPOMINIOCTPUPOBATL NPOLEAYPY OLEHKN MCKpOHEe30nacHOCTU, pacCMOTPUM Lenb,
COCTOSILLYIO U3 UCTOYHMKA NMUTAHUSA B BMAeE 3/1eMeHTa unu 6atapeun HanpskeHnem 20 B n nocnegosatenbHO
yCTaHOBJIEHHOIO HEMOBPEXAAEeMOro TOKOOrpaHMUYNTENbHOro pesmctopa conpoTtusneHmnem 300 OM, K KOTOpPOM
NOAKMOYEH UHAYKTUBHbIN 3n1eMeHT conpoTtuBrieHnemM 1100 OM 1 nHaykTMBHOCTBIO 100 MIMH, Kak NokasaHo Ha
pucyHke A.23. PaccMoTpeHne nposeaeM ana noarpynnsl IIC n koadhduumeHTa nckpobesonacHoctn 1,5.

3HayeHuns 300 1 1100 OM - MMHUManbHble, @ 100 MIH - MakcMManbHoe 3HayYeHne. Hy>XHO NpoBecTun Ase
pasaesnbHbIX OLEHKN: OAHY, 4Tob6bl y6eauTbcs, YTO caM MCTOYHMK NUTaHUs MCKpobe3onacHbI, BTOPYIO -
4YTO6bI yUeCTb BANSIHME NOAKOYEHHON Harpy3kn. OueHKy NpoBoAasT cneayowmnm obpasom:

1 NICTOYHUK NnUTaHus
MocnenoBaTeNbHOCTb OLLEHKM.

1) 3HauyeHne TOKOOrpaHNUYMTENbHOIO pe3ncTopa ycTaHaBnueatoT paBHbiM 300 OM, YTO COOTBETCTBYET
Hanbonee HebnaronpmsaTHOMY cryyato. Ecnm aTOT pe3ncTtop He oTBeYaeT TpeboBaHUAM B OTHOLLUEHUU
HenoBpexaaemocTtn (cM. 8.4), NpuMeHeHne o4HOro nospexaeHus (CM. pasaen 5) BbI30BET U3MEHeHMe Lenu,
npu 3TOM pe3ncTop 6yaeT cunmTaTbCs KOPOTKO3aMKHYTbIM. [py TakOM noBpexaeHun nutaHue 6onee He byaer
ncKkpobesonacHbIM.

HeobxoaMMo Takxxe onpeaenvTb MakCMMasbHoe 3HavYeHne HanpsxeHus 6atapen B cooTBeTCTBUU C 7.4.3.
Hy>XHO NpUHATE MakCcUManbHOE HanpsxxeHue 6aTapeun paBHbIM 22 B.

2) MakcuManbHbI TOK KOPOTKOrO 3aMbikaHusl paBeH 22/300 = 73,3 MA.

MockonbKy Npu 3TOM YC/OBUK Lienb CTAaHOBUTCS OMUYECKON, NpuMeHeHue TpeboBaHwuii pa3aena 5 n 10.4.2
AaeT U3MEHEHHYI0 Uenb, B KOTOPOM TOK KOPOTKOroO 3aMblkaHus yBenudeH o 1,5x73,3 = 110 MA.

3) U3 Tabnuubl A.1 MOXHO BMAETb, YTo Ans noarpynnbl IIC MUHMMaNbHbIA TOK BOCMJIaMEHEHUs Ans
OMMYECKOW Lienun C HanpsiXkeHMEeM UCTOYHMKA NUTaHusa 22 B paBeH 337 MA. CTOYHMK NUTaHUS B 3TOM cliy4dae
MOXET 6bITb OLEHEH Kak MCKpob6e3onacHbIN C TOUYKM 3PEHUSS UICKPOBOIO BOCM/I@aMEHEHMS.

2 Moakno4yeHne Harpyskm
MocnenoBaTeNbHOCTb OLLEHKM.

1) MakcmmanbHoOe HanpsixeHue anemMeHTa wan 6aTtapen pasHo 22 B. Mockonbky 300 n 1100 Om -
MWUHMMaJsbHbIE 3HAYEHUS, MaKCMMallbHO BO3MOXHbI/ TOK B Harpyske paseH 22/(300 + 1100) = 15,7 MA.
Hukakune noBpexzaeHns He paccMaTpumBatoT, NOCKONbKY pe3nctop 300 OM ABnsSeTCa HeENOBpPeXAaeMbIM, a
noBpexaeHne MHAYKTUBHOMO 3/IeMeHTa B pe3y/ibTaTe KOPOTKOro 3aMblKaHUs BeAeT K POpMUPOBaHUIO
pacCMOTPEHHOM Bbille Lienu.

2) Ana npumeHeHus TpeboBaHui pasgena 5 n 10.4.2 Heo6xoauMo, 4TO6bLI NpU KO3 dULMEHTe
nckpobesonacHoctu 1,5 Tok uenu 6bin yBenuyeH ao 1,5x15,7 = 23,6 MA.

3) 3aBucuMOCTU Ha pucyHke A.4 ang noarpynnbl IIC nokasbiBalT, YTO NpU MHAYKTUBHOCTM 100 MIH
MWUHUMaJbHbIA BOCMIaMEHSIOWWIA TOK A1 UCTOYHMKA HanpshxeHueM 24 B paseH 28 MA. [103TOMy Lenb MOXET
6bITb OLleHEeHa Kak nckpobesonacHash C TOUKN 3pEeHUS UCKPOBOIro BOCM/IAMEHEHUS NMPUMEHUTENBHO K
noarpynne IIC.

MpuMeyaHus
1 Ansg Hanps>XeHU X0N0CTOro xoA4a 3Ha4yMTeNbHO HMXe 24 B cnefyeT NpMMEHSTb pUCYHOK A.6.

2 MpuBeAeHHble Bbille OLEHKN OTHOCATCS K MHAYKTUBHOMY 3/IEMEHTY C BO3AYLLHbLIM CepaeyHuKoM. Ecnu
WHAYKTUBHbIW 3/IEMEHT MMEET XeNe3HbIN CepAeYHUK, TakKMe OLEHKN MOXHO pacCMaTpmBaTb TOMbKO Kak
NpUGNN3NUTENbHbIE, N NOTPEBYETCS UCMbITLIBATL LEMb C MPUMEHEHMEM UCKPOO6Pa3yoLWeEero MexaHu3Ma
(npunoxxeHue B), 4TO6bl YCTaHOBUTb, SIBIAETCSA WM He SIBASIETCA Lenb uckpobesonacHol. Ha npakTtuke, ecnu
OLUEeHKa OCHOBAHa Ha M3MEPEHHOM 3HauYeHUU MHAYKTUBHOCTU, MUHMMabHbIA TOK BOCMN/IaMEHEHUS! 06bIYHO, HO
He Bcerga, 60sblue, YEM BENUYMHA, NOJIyYEHHas B Pe3y/ibTaTe OLEHKM.



6) MpocTtasa eMKOCTHasA uyenb

PaccmoTpuM Uenb, NoOKasaHHY Ha pUCyHKe A.24, KoTopas npegHa3HadeHa ansa rpynnbl I. OHa cocTouT 13
nocnenoBaTesIbHO coeAMHeHHbIX 6aTapen HanpsixeHuem 30 B, HenoBpexAaeMoro TOKOOrpaHUYNTENbHOIO
pe3nctopa conpoTtueseHmeM 10 KOM 1 KoHaeHcaTopa eMKocTbio 10 MK®. B npegnaraemoM npumepe
3Ha4yeHus 30 B 1 10 MKO - makcumarnbHbie, @ 10 KOM - MMHMManbHOe 3HayeHue. NpoBoasAT ABe OTAE/IbHbIe
OLEHKWN: OAHY - YTOb6bI Y6eanTbCs, YTO CaM UCTOYHUK NMUTaHUS NCKpobe3onacHbI, N BTOPYH - YTOObI y4ecTb
npucyTCcTBME KoHAeHcaTopa. OueHKy npoBeaeM Ans kKoadgduumnmeHTa nckpobesonacHoctm 1,5.

1 NICTOYHUK NnUTaHus

Mpoueaypa OUEHKN aHaNorM4yHa Npoueaype OUueHKM UCTOYHMKA NMUTaHUA ANs NPOCTOM UHAYKTUBHOW Lienu.
NCTOYHUK NUTaHMS MOXET pacCMaTpmMBaTbCsl Kak MCKpobe3onacHbI C TOYKM 3PEHUST MCKPOBOTO
BOCM/J1IaMeHeHMs € KoaddmumeHTOM nckpobesonacHocTn ca. 100.

2 KoHaeHcaTop
MocnenoBaTenbHOCTb OLEHKMU.

1) MakcmManbHOe HanpshkeHune aneMeHTa wuim 6atapeun pasHo 30 B, a MakcMManbHas eMKOCTb paBHa 10
MK®. Hukakune nospexaeHns He pacCcMaTpMBalOT, Tak Kak pe3nctop conpotusneHneM 10 kKOM aBngeTcs
HenoBpeXAaeMbIM, @ HEUCMPABHOCTb EMKOCTU BC/IeACTBME KOPOTKOIro 3aMblKaHUs Uin 0bpbiBa BeAeT K
dhopMMpoBaHUIO Lienn, paccMoTpeHHon B 6) 1.

2) NpumeHeHune TpeboBaHuit pasgena 5 n 10.4.2 Tpebyet, 4Tobbl Npn KO3 dMUMeHTe nckpobesonacHoOCTH
1,5 HanpsixeHue 6b110 yBenuyeHo Ao 1,5x30 = 45 B.

3) XapaKTepucTnkum nckpobesonacHOCTU Ha puUcyHKe A.2 ans rpynnbl I nokasbiBaloT, YTO NMPU HAaNPsSXXeHUn
45 B MMHMManbHasa Be/IMYMHA BOCMIAMEHSIOWEN EMKOCTU COCTaBNAET ToNbko 3 MK®, a npu HanpsxeHun 30
B - Tonbko 8 MK®, NO3TOMY Lenb He MOXeT 6bITb OLleHeHa Kak nckpobesonacHas.

MpumeyaHus

3 MOXHO M3MeHUTb Lenb Tak, 4Tobbl OHa cTana uckpobesonacHon. [ns 3TOro eCTb MHOMO BO3MOXHOCTEN.
3HayeHUsa HanpsXXeHUs Lenn Uan eMKOCTU MOryT 6bITb CHUXXEHbI, UM HEMOBPEXAAEMbIN pe3ncTop MoXeT
6bITb YCTAHOB/IEH MocnefoBaTesibHO € KoHAeHcaTopoM 10 MK®. PucyHok A.2 nokasbiBaeT, YTO AN
KOHAeHcaTopa eMKoCcTbio 10 MK® MWHMMaNbHOE Hanps)XeHne BocnaaMeHeHus pasHo 26 B. MoaTomy, ecnu
3HayeHne eMKoCTN 10 MK®D HYXXHO COXpaHUTb, HanpsXxeHne 6baTtapen A0MKHO 6biTb CHUXEHO A0 26/1,5 =
17,3 B. C Apyron CTOpOHbI, 3HAaYE€HME EMKOCTU MOXHO CHU3UTb A0 8 MK®, UM yCTaHOBUTb HEMOBPEXAAEMbIN
pPEe3NCTOp C MUMHMManbHbIM conpoTueneHnem 5,6 OM nocnegoBaTeslbHO C KOHAEHCcaTopoM (T.K. 10 MK® npu
conpoTuBrieHnn pesuctopa 5,6 OM gaeT MMHMMaNbHOE HanpsXeHue BoCnjaMeHeHns paBHoe 48 B), uto
TakXXe NpMBEAET K CO34aHUI0 Lenn, KoTopas MoXeT 6biTb OLeHeHa Kak uckpobesonacHas B OTHOLLIEHUU
WCKpPOBOro BOoCMnnaMeHeHus ansa rpynnel L.

4 CnepyeT MMeTb B BUAY, YTO 3HAUYEHUS MUHMMANIbHOIO Hanpsi)XeHMUs1 BOCM/IaMEHEHUS AN EMKOCTHbIX Lenen
Ha pucyHkax A.2 n A.3 NpMMEHSIOT K Harpy>eHHOMY KOHAEHCAaTopy, KOTOpbIi He coeaMHEH
HenocpeaCTBEHHO C UCTOYHUKOM NMUTaHMA. Ha nNpakTuke, Npu yCioBUKU, YTO CaM UCTOYHMK NMUTAHUA UMeeT
BbICOKNI KO3 PUUMEHT nckpobesonacHoOCTH, Kak B NPUBEAEHHOM Bbille NpuMepe, MOryT 6biTb MPUMEHEHDI
XapaKTEPUCTUKN NCKPO6E30MNacHOCTM, NpeacTaB/ieHHble Ha pucyHkax A.2 u A.3. B 3ToM ciiyyae UCToYHUK
NMUTaHWs 3@ BPEMS CyLIECTBOBAHUSI SJIEKTPUHYECKOIro paspsiga 406aB/ISIET B HEIO SHEPIrui0, 3HaYeHNE KOTOPOL
COCTaB/ISIET HE3HAYNTE/IbHYHO YacCTb OT SHEPIrumn, BbiAESoWencss n3 eMkoctn. OgHaKo eCnim UCTOYHUK
NUTaHNS UMEET HEBbICOKNIA KO3 dDULUMEHT nckpobesonacHoCTn, OH 4obaB/isieT 4OCTaTOYHO 60/1bLIoe
KOJINYECTBO 3HEPrum, N ero NoAKIIYEHNE K KOHAEHCATOPY MOXET NMPUBECTU K CUTyauumn, Korga uenb byaer
MCKPOOMACHOW HECMOTPS Ha TO, YTO OLEHKa No xapakTepucTMkaM nckpobesonacHoctn pucyHkos A.2 n A.3
noka3sbiBaeT MCKpo6e30nacHOCTb Lenn. B ciiyyasix, Korga B/ANSIHUEM UCTOYHUKAE MUTaHWs npeHebpeyb
HeJb35l, OLUEHKY MCKPO6E30rnacHOCTH eMKOCTHbIX Liernei ciedyeT BeCTU C UCI0Ib30BaHNEM XapaKTepUCTUK
NCKpobe30nacHOCTU rMoAO06HbIX, NMPEACTaBAEHHbIM Ha pUCyHKax A. 12-A. 19, no cxoAHOV pacCMOTPEHHOM
Bbilwe metToauke. pu OTCyTCTBUU HEOOXOAUMbIX XapaKTEPUCTUK MCKPO6Ee30rnacHOCTU OLEHKY
NCcKpo6e30nacHOCTU TakMx Lenen HeobxoamMMo BECTU C MPUMEHEHMEM UCKPOO6pa3yroLero MexaHnama
(npunoxeHue bB).

A.4 Ucnonb3oBaHNEe XapaKTEPHUCTUK MCKPO6e30nacHOCTH PUCYHKOB A.20-A.22 /151 OL€HKH
MCKpO6e30nacHOCTH 3/IEKTPHYECKNX Yenen no pa3psigam padMmbiKaHUs

A.4.1 O6Lymne rnosoxxeHus



7151 MHOruX 371eKTpudeckux Leneui Hanbosiee onacHbIMU, C TOYKM 3peHMs1 obecriedeHust NCKpobe30nacHocTH,
SABJISIOTCS pa3psabl pasMbiKaHus. B cBOKO oYepesb, 0rMacHOCTb Pa3psiioB pasMbIKaHWsl B Kax/ou U3 Takux
yernei o4eHb CUJIbHO 3aBUCUT OT TOro, KakmMm o6pa3oM rnponcxoanT pasMbiKaHue Lenu v, B 4YacTHOCTHU, C
KaKo¥ CKOPOCTbIO pacxoAsTCsl pa3MblKaeMble KOHTaKTbl. 15 KaXKjoro KOHKPETHOro Tuna Lernu MMeeTcs
orpeaesnieHHasi CKOpoCTb €€ pa3MbiKaHus (Mn AnanaloH CKOPOCTEN), Npy KOTOPOK BO3HMKAKOLMeE pa3psiabl
npeACcTaB/siioT HanbosIbLLY ONacHOCTb. [unana3oH CKOPOCTeH, B KOTOPOM B Pa3/IMYHbIX SJIEKTPUYECKNX
yensix peaan3lyrTcs Hanbosee onacHble pa3psiAbl pa3MbiKaHusl, BECbMAa LUMPOK. HVXKHSAS rpaHuLa 3Toro
Anarna3oHa OTHOCUTCS K OMUYECKMM LiersiM U COCTaBJ/ISIET B 3aBUCUMOCTU OT BUAAE B3PbIBOONACHOU CMECU Vmin
£ (0,05-0,2) m/c. Mpun yMeHbLUEHUN CKOPOCTU Pa3MbIKaHUS OTHOCUTE/IbHO yKa3aHHbIX 3Ha4YeHN,
MWUHWUMaJIbHbINA BOCIIaMEHSIIOLUMI TOK B OMUYECKUX LIEMSX CHa4Yasa oCTaeTcsi HEN3MEHHbIM, & 3aTeM HaYynHaeT
BO3pactaTtb. B HacTosilee BpeMs He rpeaCcTaBaseTCcsl BO3MOXHbIM C ONPEAE/IEHHOCTbIO yKa3aTb KOHKPETHbIN
TUIM LEny, KOTOPbIKA MOXHO 6bis10 6b1 OTHECTU K BEPXHE rpaHuLie CKOPOCTel pa3MbiKaHMs, HO MOXHO
CKaszaTtb, YTO UMEETCSI MHOIo TUIMOB Lered, A4/7151 KOTOPbIX 60/bLUME CKOPOCTHN pa3MbiKaHusi 60s1ee 0rnacHsl,
Hanpumep UHAYKTUBHbIE Liernu, Lenu co CTabuin3mpoBaHHbIMU 10 TOKY UCTOYHUKaMU MUTAHUS.
TpoMeXxyTOUHOE MOJI0KEHNE MEXAY OMUYECKUMU U, HANMPUMED, NHAYKTUBHBIMU LEMNSIMU MOTYT 3aHUMaTh
WHAYKTUBHbIE LIENN C ANOAHbBIMU LLIYHTaMU, AJ151 KOTOPbIX 3HaYeHNe Hanbosiee 0rnacHoN CKOPOCTH Pa3MbIKaHUS
MEeHSIeTCS B 3@aBUCUMOCTH OT MX N1apaMeTpoB B AOCTATOYHO LUMPOKOM AMNara3oHe.

Ha npaktuke 60/1bLIME CKOPOCTU Pa3MbIKaHMSI PEAIN3YIOTCS rpy 06pbiBe NMPOBOAHUKOB. [1/151 MEAHbBIX
rpoOBOAHNKOB 3TN CKOPOCTM COCTaBJ/isitoT 5-6,5 m/c.

A.4.2 BO3MOXHOCTN MCKPOOOPAa3yoLLNX MEXaHU3MOB

CraHaapTHbIE UCKPOOBPAa3yoLLME MEXAHN3MbI HE MOIYT peasin30BaTb BCEX HEOBXOAMMbIX CKOPOCTEH,
KOTOpbI€ MOryT MOHaA0bUTLCS Ha rpakTuke. Tak, UCKpoobpasyrowni mexaHn3m I Turna rno3BosISET r10/1y4aTb
MEA/IEHHbIE CKOPOCTH pPa3MbiKaHmsl, HEOO6XOAMMbIE 4151 UCTTbITaAHWI OMUYECKMX LEMNEN. ITO NMPOUCXOANT rNpu
ABUXKEHNN BOJIbPPaMOBOK MPOBOJIOYKU BAO/Ib Na3a KaagMMEBOIro gncka. lpu 3ToM KOJIMYECTBO Takux
Mef/1IeHHbIX Pa3MbIKaHWNK HEBE/IMKO M COCTaBASET rnpnbansntesbHo 0,7 Ha 0AnH 060poT AepxaTesns
rnpoBosiovekK. bosbLune CKoOpoCTH pa3MbIKaHUsi Ha 3TOM MEXaHU3ME Peasin3yrTCs Mpu COCKaslb3bIBaHUU
BO/Ib(bpaMoBbIX POBOJIOYEK C KPaeB KaAMNEBOIro Ancka. He norepsiBuimne yrpyroctb rpoBOIOYKH,
obecrneynBarT 4OCTAaTOYHO 60JibLUNE CKOPOCTH Pa3MbIKaHUs, MPUEMIIEMbIE AJ1S1 UCTIbITAHUSI MHAYKTUBHBIX
yene#. Mo mepe notepu yrnpyroctn MakCcuMasibHbl€ CKOPOCTU Pa3MbIKaHUSI CHUXKAKTCS], HO 3TO MPaKTUYECKU
He KOHTPO/IMPYEeMbIi MpoLecc.

Bbixoa 13 3TOM CUTyaUnUu UM B CO34aHUN CreLUnabHbIX NCKPOOBPa3yroLLMX MEXaAHU3MOB, KOTOPbIE, KaK
rpaBuio, BO MHOIO pa3 CJIOXHEE CYLLECTBYIOLUMX, Aa N HE AJ151 BCEX C/TyYaeB B HACTOSILLEE BPEMS MOryT ObITh
co3/4aHbl, Uan B rnepexoae Ha 6eckaMepHblii METOA OLIEHKMN UCKPO6E30MacHOCTH 3/IEKTPUYECKMX LiEred.

A.4.3 OnpeaeneHue napamMeTpoB 3/1IEKTPUYECKOIro palpsaa

[ns obecriedeHns MCKPO6E30MacHOCTH 3/IEKTPUHECKOH Lienu JOCTaTOYHO CHU3UTb MOLHOCTb paspsaa uim
BbIAE/ISIOLYIOCA B HEM SHEPIUIO 40 6€30MacHoro 3HadyeHms. OTCroAa CeAyeT, YTO, KOHTPOJIMPYS NapameTpsbl
/1IEKTPUYECKOro paspsaaa v 3Has npeaesibHo A0MyCTUMBbIE /IS HEr0 3HAYEHMS], MOXKHO OCYLLECTBIISATh
b6ecKkaMepHYIo OLEHKY UCKPO6E30MacHOCTH 3/IEKTPUYECKMX Liemned.

lMapameTpbl pa3psaa MOXHO ONpeAesisiTb HEMOCPEACTBEHHbBIMU UZMEPEHMSIMU, @ TAKXKE pacyeTamMu uam
U3MEPEHNSMN HA OCHOBE MUCIO0JIb30BaHUsI €ro MOAEN.

lMpumeyaHune - HernocpeacTBeHHbIE U3MEPEHMS NapaMeTpoB paspsaa, Kak rnpasuso, rMpoBoAUTb
HeLesnecoobpasHo, rocKobKY A5 3TOro TPebyeTcs UCKPOoBpasyoLmii MEXaHN3M, peannsyolmii Hanboaee
OracHble yCc/10Bus paspsaoo06pas3oBaHus, n 60/1ee onpaBAaHHbIM B 3TOM C/1y4Yae sIBJISETCS €ro MCro/ib30BaHne
47151 [IPOBEAEHUS MPSIMbIX UCIbITaHMIA MCKPO6E30racHOCTH Lemnu.

Cnegyet OTMETUTb, YTO MpU HaINYMn AEUCTBYIOLEr0 MaKeTa Lenu napameTpsl pa3psaa 3HaqynTesbHo npoLye
OnpenensiTe, UCrob3ys CAeUNarbHOe 3/IEKTPOHHOE yCTPOVCTBO, KOTOPOE MOAK/IOHAIT K Pa3MbiKaeMbiM
KOHTaKTaM paccMaTpuBaeMow Lenu v OCyLECTBSIOT (pnanyeckoe Mo4eInpoBaHNe MaTeMaTMyeCcKou Mogenm
paspsaa, Kak rnokasaHo Ha pucyHke A.26.

55 pelueHnss MHorux 3agad B 067actv obecriedeHnst M OLeHKN NCKPO6e30rnacHOCTU 3/1IEKTPUYECKUX Lieren
matemaTnydeckasi Mogesb paspsiga MOXeET 6biTb co3gaHa Ha 6a3e ero ctTatmyeckux BOJIbT-aMiepHbIX
XapaxkTepucTuk. 31a MOAEsIb MOXET 6bITh npeacraBj/ieHa ypaBHEHUNEM !

o, =U.+ .::1.t+i Vi
I
d , (A.1)



rae Up - HanpsikeHue pa3psaa;

Uk - KaTogHoe rnafgeHne HarpsixeHus;

a n b - KO3 dUNUMEHTbI, XapaKTeEPU3YIOLLNE YCNIOBUS NOJTYYEHUS XapaKTepucTuk; I, - Tok pa3psiaa;
V - CKOPOCTb pa3MblKaHWUS KOHTAKTOB;

f - Bpems.

Ans katoga, n3rotoBaeHHoro u3 kagmusi, Ux = 8 B, a = 40 B/MmMm n b =7,6 BXA/MM. C L€/1bIO MOBbILLIEHUS
TOYHOCTM ONpeAeneHnss Hanpsixxenus paspsiga Up, KoagpguumeHTsl a n b MOXHO onpeaensite 4718
OrpaHN4YeHHbIX ANarna3oHoB U3MEHEHUS] TOKa pa3psiaa. Tak, Hanpumep, 47151 AByX ANarna3oHOB N3MEHEHMS
Toka pa3psga 0,024 - 0,1 Aun 0,05 - 2 A 3Ha4eHns KoagpuLUmneHToB a U b COOTBETCTBEHHO COCTaB/ISIlOT @ =
82,81 B/mMm, b = 2,42 BxA/MM n a = 43,89 B/mMM, b= 5,18BxA/MM.

lpn ncronb3oBaHumn opmybl (A.1) Heobxoanmo 3HaTb TOK 06pbiBa Ayrosoro pa3psaga. OH 3aBUCHT OT
MaTepmasna KOHTaKTOB M rnapamMeTpoB pa3psAHoOH Lenu. B HEKOTOPbIX C/ly4Yasax TOK 06pbiBa MOXET ObITb
oripeaesieH rpu aHaan3e rnepexoaHoro rnpoyecca B pa3MbikaeMon yenu. Ecim paktnyeckoe 3HavyeHne ToKa
06pbIBa HEM3BECTHO, TO MOXET ObITb NCI0/Ib30BAHO 3HAYEHNE MUHMMA/IbHOIO TOKa A4yroBoro pa3psaa,
onpeaensouee GUnNYecKyro BO3MOXHOCTb CyLLEeCTBOBaHWS pa3psaa. B stom ciyyae oueHka
MCKPO6E30NacHOCTH LIENMMN CTAHOBUTCS HECKOJIbKO 60J1e€ XXECTKOM. [/ KOHTaKTHOM napbl U3 KagMus v
BOJIbppama MUHUMAaJsIbHbIM TOK Ayrn npnbansntesibHo paseH 0,02 A.

A.4.4 BocrinaMeHsowas sHeprus paspsaa pa3mbiKaHus

[nsa Toro, 4T06bI 31EKTPUYECKUI pa3ps/l Bbl3Basl BOCIIaMEHEHNE roproYesi cMecu, He06xXxo04AMMO BbIMOJTHEHNE
ABYX YCII0BUI:

1) MOLHOCTb pa3psiaa AO0JIKHA MPEBbILLIATE HEKOTOPOE MoPOroBOE 3HAYEHMNE, NP KOTOPOM MOCTYIJIEHNE
Tensa B 30Hy rOpPeHUsI MPEBbLILIAET NMOTEPH Tera U3 S4pa naaMeHn, YTo obecrneynBaeT ero pa3BuTmne;

2) B paspsae AOKHO BbiAEUTECS KOJIMYECTBO SHEPIrn, OCTaTOYHOE A5l AOCTVMXKEHUS SAPOM MaaMeHn
YCJI0BMIT CaMOpPacrpoCTpaHeHus.

IKcriepuMeHTasibHble NCC/IE40BaHMUS MOKa3asan:

a) B BOCI/IAMEHEHUU HE YyUaCTBYET YaCTb SHEPrn, BbIAEAOLAACA B 06/1aCTU KaToAHOMO NageHus
Hanpsi>xeHus paspsaa;

6) 3HayYeHne BOCM/IaMEHSIIOLLEN SHEPIUN pa3psaa B 3HaYNTE/IbHOM CTErNeHN 3aBUCUT OT MOLYHOCTU pa3psaa
rpu oripefie/;IeHHOM ee CHKeHun. Kpome Toro, 31a BeJIM4YUHa TakxKe CUJIbHO 3aBUCUT OT CKOPOCTH
pPa3MbIKaHNs KOHTaKTOB Lieru, NOCKOJIbKY 3TUM BO MHOIOM OMPEAENSETCS UX rJiameracsiyee 4eicTBme.

Ha pucyHkax A.20-A.22 npuBeAeHbl 3aBUCUMOCTH MUHUMAasIbHOM BOCIMIAMEHSIIOLLEN SHEPrun pa3psaa
Wmin=Ff(T,vi), 3@ BbIYETOM 110TEPL SHEPrM B 06/1aCTH KATOAHOIrO NaAeHUs HarnpsiXKeHus, oT A/INTE/IbHOCTU
paspsiga T (4TO xapakTepu3yeT ero CpeAHIO MOLYHOCTb) A/151 pa3/INYHbIX CKOPOCTEN V; pa3MbiKaHWsI
KOHTaKTOB Lienu rpu BEPOSITHOCTYM BocriameHeHns 107>, 3aBMCUMOCTH, OTHOCSLMECS K HaUMEHbLINM
CKOPOCTSIM pa3MbIKaHUs KOHTaKTOB, COOTBETCTBYIOT yC/I0BUSIM peain3aunmm MUHUMAasabHOro
BOCI/IaMEHSIIOLLEr0 TOKa B OMUYECKUX Lensx. Pe3yibTaTsl nosy4YeHbl Ha MCKpoobpasyroLemM MEXaHN3ME C
perynupyemoli CKOpoCTbio pa3MblKaHUsi KOHTaKTOB, B KOTOPOM /A/151 COXpaHeHUs1 ypOBHSI MCKPo6e30rnacHoCTU
6/1M3KOMY K TOMY, KOTOPbI obecredynBaeTcsi MCKpoobpasyommM MexaHn3Mom I Tuna, KOHTaKkTbl 6b1m
M3roTOB/IEHbI U3 KaAMUEBOM MAACTUHKU 1 BOJIbGHPaMOBON MPOBOJIOYKM AnameTpom 0,2 MM.

3HavYeHnss MUHUMAJIbHbIX BOCI/IAMEHSAIOLMX SHEPTN Wmin AN KaXA0M CKOPOCTH pa3MbiKaHus yao6Hee
rnosly4atb He u3 rpagmkos, a Ncrob3ys ¢opmysny
i
= =
7 Wz npd Wz = E*ﬂ, Ioi ?;

mi . &
Wy mpu W, < Wyi= BT} , (A.2)

roe Wmin - MMHMMasnbHasa BOCMNJIaMEHAOWAA SHEPrus nNpu CKOPOCTU pasMbiKaHUS Vi;



Wr - MuHMMasibHasi BOCriaMeHsIIoLasi SHeprusi rnpyu CKOPOCTU pa3MbIKaHWsl Vi, COOTBETCTBYOLAs
FrOPpN30HTAJ/IbHbIM y4YaCcTKkaM Fpad)MKOB,'

W), - MuHUMaibHas BOCI/IaMEHSIIOLLAst SHEPIrus rpu CKOPOCTH Pa3MbIKaHUs Vi, COOTBETCTBYHOLLAS] HAKJIOHHbIM
yyacTkaMm rpagpukoB;

Tp - AMTENBHOCTb paspsaaa, Mc; B u K - KoagpuumeHTbl 4715 CKOPOCTU PasMbIKaHUS Vi,

3HadyeHns Wmin, K03pdpuuymeHToB B u K g15 8,5%-Hov meTaHoBO34yLLuHON cmecun, 5,1%-Hov
npornaHoBo34yLWHOM n 7,1 Y%-HOW 3TNIEHOBO3AYLLIHON CMeCeH rnpuBeaeHbl COOTBETCTBEHHO B Tabanyax
A.4.4.1-A.4.4.3.

Tabsmya A.4.4.1 - OueHka 3HadyeHnid Wpin v K03ppuumeHToB B un K an1s 8,5 %-Hok MeTaHOBO3A4YLLHOM cMecu

v, M/C 0,046 0,110 0,300 0,900 1,800 4,000 6,500
Winin, MOX 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

Tabnmya A.4.4.2 - OueHka 3HadyeHnit Wpin v k03¢puumeHToB B u K an1s1 5,1 %-Ho# nponaHoBO34YyLLIHONU

cmecn

v, M/C 0,046 0,110 0,300 0,900 1,800 4,000 6,500
Winin, MOX 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

Tabnnya A.4.4.3 - OueHka 3HaqYeHni Wmin M KO3gpuuymeHToB B u K 4715 7,1 Y%-HOU 3TN/1€HOBO34YLLIHOM

cmecn

v, M/c 0,15 0,25 0,45 1,00 2,00 4,00 7,90
Winin, MOX 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 Metos oueHKu

MeToa oueHKkN MCKpob6e30rnacHOCTH 3/IEKTPUYECKON LIENMU CBOANTCS K creaytouemy. py napameTpax uyenu,
obecnieyunBaroLmx Tpebyembiii KO3 HUUNMEHT nCcKpobe3onacHoCcTH K, onpeaensoT SHEPruw pa3psiaa 3a
BbIHETOM KaTtoAHbIX MNMOTEPb N €ro A4J/INTEJIbHOCTb Npu 3a,aaHH0171 CKOPOCTH pa3MbIKaHWs KOHTaGKToB Lernn v u3
AnariasoHa Vm,'n£V,-£VmaX. nonyquHoe 3Ha4eHne sHeprun cpaBHMBarOT CO 3Ha4YeHneMm MUHUMAaSIbHOM
BocrinameHsowest sHeprun (P=10) npu Takos xe AMMTebHOCTU pa3paaa M CKOPOCTH pa3MbIKaHNs
KOHTAaKToOB Lernu. L{enb cynTarT MCKpO6€30I‘IaCHOI71, E€CJIN 1PN BCEX CKOPOCTAX pa3MbIKaHWs Vi SHEPrun
pa3psa40oB He MpeBbILLarT MUHUMAa/IbHbIX BOCITJIaMEeHSOLUNX 3HayeHui. Eciv 3HayeHus 3Hepruv mn
A/TNTEJTIbHOCTU pa3psa OrNpeAESIAT Npru HOMUHAa/IbHbIX napaMetTpax Leru, 1o 4/11 CpaBHEHNS UCMOJ/Ib3YIOT
3HaYeHMs1 BOCM/IAMEHSIIOLLMX SHEPIHH, YMEHbLLIEHHbIE C YYETOM KO3 duLymeHTa nckpobesonacHoctu B K pas.

A.4.6 lpumep oyeHkn nckpobe3onacHocTy yenu

Ana nnnoctpaunn npoyeaypbl OLEHKU NCKPO6E301acHOCTH pacCMOTPUM Li€rb, COCTOSILLYIO U3 MCTOYHUKAE
nUTaHus B BuAe 3/1eMEHTa uan batapeun HanpsixeHuem U B y nocnenoBaTeslbHO yCTaHOBIEHHOMO
HeroBpexXAaemMoro TOKOOrpaHNYUTEILHOro pe3NCTopa cornpoTnsaeHnem R OM, KaK roKaszaHo Ha pucyHke
A.25. PaccmoTpeHue nposegem A48 rpynnbl I. BeanuyuHa R Om - muHumanbHas, U B - makcmumasibHas. OUeHKY
npoBegem a4715 U == 24 B u Tpex pas/imyHbIX CONpoTmnBAeHui peancrtopa: Ry = 33 Om, R, == 30,25 Om u R3



= 75,5 Om. CooTBeTCTBEHHO TOKM Io B Lerisix 6yayT npubanautesnibHo pasHbi: Ip; = 0,73 A, 102=0,79 A u Ip3 =
1,55 A.

lNocnengoBaTesibHOCTb OLIEHKMU.

1) OnpegensroT napaMeTpbl LENN C y4ETOM KO3 duuymneHTa nckpobesonacHoctn, Harnpmumep 1,5. U3meHeHHas
yenb 6yaet umetb napameTpbi: Tok B yenu I, = 1,5x (U/R), HanpsixeHne U = 24 B. [lna paccmMaTpuBaeMbix
yenes (conporusnenus yenevi Ry, R; v R3) TOKM B U3MEHEHHbIX yensax 6yayt: I,;»1,10 A, Iux»1,19 An
I3»2,32 A.

2) OnpeaensitoT SHePruw paspsiaa U ero AIMTeIbHOCTb NPy pasMbiKaHUM KOHTaKTOB Lenu C pas/inyHbIMu
CKOpOCTSIMU. [IPUMEHNTENILHO K PaCCMaTpuUBaeMOL LiEnu MOXXHO MOJ1yYUTb aHASIMTUYECKNE BblIPaXEeHWS A5
onpeaeneHns ICKOMbIX NapaMeTpoB paspsiaa. s 60/1ee C0XHbIX Lernekd pacyeTsl, Kak npasusio, BeAYT C
MCO/Ib30BaHNEM YUC/IEHHbIX METOAO0B pelueHus. C yuyeToM BbipaxeHus (A.1) umeemM creayrome pacyeTHble
¢dopmybi:

- TOK 06pbiBa paspssaa

] [ T
i
, (A.3)
- 3Heprus paspsga
a ! a 2 253 a
W, =l L b+ﬂ_a Lo +R Ly %+fﬁ _& —R—j} %+Ier In I"a+1
v| 2 2 2K da \a et e e
(A.4)
- A4/INTEJIbHOCTb pa3psda
L
T=2
L (A.5)
Rh J ’
Ly="2 z—”’ﬂ—l
rge @ - MakcumasibHas AJ/IMHa pa3psaa,
{U_ UR}
f.n'.n' =
R - HayaslbHbi¥i TOK pa3psaa,

V - CKOPOCTb pasMbiKaHus Lenu,
R - conporuBneHue yenu;
au b - koagppuuyneHTsI.

OnpeneneHHbldi no ¢popmyne (A.3) Tok 06pbiBa AyroBoro pa3psiga 6onswe 0,05 A, nosTomy ripu pacdeTax
SHepruu v AUTENIbHOCTU Paspsiia MOXHO UCMO/Ib30BaTh KO3 puuneHTel a == 43,89 B/mMm, b = 5,18
BxA/MM.

PacueTbl BbIMOIHAKT A4J15 Pa3/IMYHbIX CKOPOCTEHN pa3MbIKaHNS KOHTAKTOB OT Vmin=0,046M/C A0 Vmax=6,5 M/C -
MaKCUMasibHOM CKOPOCTH pa3MbIKaHWsi KOHLIOB MEAHOIro rMpoBOAHMKA rpu ero obpseise. [lonydeHHble
pacyeTtHbie 3HadeHns W n T npuBeaeHbl B Tabnuyei A.4.6.1.

3) Mo ¢opmyne (A.2) 45151 KaK[0M CKOPOCTU pa3MbIKaHNSI KOHTaKTOB U MOJ1yYEHHbIX 3HaYEHWI A4JINTE/IbHOCTU
paspsifa onpeaessitoT 3HAYEHNS MUHUMAIbHbIX BOCI/IaMeHsItowmx sHeprnid Wmin. osnyyeHHbie 3Ha4yeHnss Wmin
npusegeHs! B Tabanye A.4.6.1.



4) [lna Kaxa[ov CKopoCTU pa3MblKaHWsi KOHTaKTOB rpy OAUMHaKOBOM AINTEIbLHOCTU pa3psia rnpoBoAsiT
cpasHeHmne 3HadyeHmit sHepruid Wy v Wmin. Eciin Wpg Wiin, TO Lenb py AaGHHONM CKOPOCTU pa3MblKaHUs
KOHTaKTOB CYMTAKOT UCKPOb6E30rnacHoM.

Tabnuya A.4.6.1 - PacyeTHbie napaMeTpbl 3/IEKTPUYECKOro paspsiaa M KosgphduLUnMeHToB nckpobe3onacHoCT1

v.M/C PacueTHble rnapamMmeTpbl 3JIEKTPNYECKOIro paspsaa v KO3d)d)ML{M8HTOB MCKpO6e3OHaCHOCTM rpn TOKax B
N3MEHEHHbIX Lerniax
I;=1,10A Ip,=1,19A I;3=232A
Tp/ Wmin/ Wp/ Kw Imin/ K/ Tp/ Wmin/ Wp, Kw Imin/ Ki Tp/ Wmin, Wp/ Kw Imin/ Ki
mC | MK | MK A mcC | MK | MK A MC [ mIDx | MAX A

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|8,2620,5010,69|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 10,78|1,29|0,83

0,300\0,556|1,9411,130| 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|1,060,377| 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(0,7410,189| 7,21 |3,03|4,15|0,095| 0,74 10,210] 6,36 |3,03|3,82|0,117|0,74| 0,52 |2,42|3,03|1,95

4,000\0,042|0,4210,085| 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 |0,058110,86|4,70|5,92|0,032|0,35| 0,15 |4,14|4,70|3,03

U3 Tabauybl BugHO, 4To yenu ¢ Ry = 33 OmM n Ry = 30,25 OM nckpobesonacHbl BO BCEM Anarna3oHe
M3MEHEHMNSI CKOPOCTEN ux pa3mbikaHus. Llenb ¢ Rs = 15,5 Om Henb3s npmn3HaTe NCKpObEe30nacHoM, Tak Kak
OHa y/0B/IETBOPSIET TPEGOBaHNSM 06eCcrnedeHnss NCKPObEe30MacHOCTU TOJIbKO MPyv CKOPOCTSIX Pa3MblKaHUs,
npesbiwarwmnx 0,3 mM/c.

B rabnunye A.4.6.1 npuBeaeHbl 3HaYEHNsT KOS puUneHToB nckpobesonacHoctu rno sHeprim Ky = Wmin / Wy
(npy Toke yenu Ip) n 7oKy Ki = Imin/ Ip KOTOpbIE MOKa3bIBAIOT MX B3aNMOCBS3b MPU PAa3INYHbIX CKOPOCTSX
DPa3MbIKaHNs OMUYECKOM Lienu.
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MpumeyaHus
1 UcnbiTaTenbHoe HanpsXxeHue uenun 24 B.

2 YKa3aHHble YPOBHM SHEPTUN OTHOCATCHA K MOCTOSIHHOMY 3HAYEHUIO0 HaKOM/IEHHOM B MHAOYKTUBHOCTU
SHeprun.

PucyHok A.4. NHAYKTUBHbIE Lenu rpynnbl 11
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MpumeyaHus
1 KpuBble COOTBETCTBYIOT 3HAUEHUAM HanpsXeHus uenu Uy, Kak yKasaHo.

2 YpoBeHb 3Heprumn 525 Mk cOOTBETCTBYET NOCTOSAHHOMY 3HAYE€HMIO HAKOMIEHHOW B MHAYKTUBHOCTHU
3Heprum.

PucyHok A.5. NHAYKTUBHbIE Lenu rpynnbl I
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MpumeyaHus
1 KpuBble COOTBETCTBYIOT 3HAYEHUAM HanpsaxeHus uenn Uy, Kak ykasaHo.

2 YpoBeHb aHeprum 40 MKX COOTBETCTBYET NOCTOSHHOMY 3Ha4YeHMI0 HAaKOMNEHHOM B MHAYKTUBHOCTMU
SHeprun.
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PucyHok A.9. HAyKTuBHbIE Lenu noarpynns! 11B
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PucyHok A.10. UHayKkTuBHbIE yenun rnoarpynnsi IIC
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PucyHok A.11. MuHMMasIbHbIV BOCM/IaMEHSIIOLMI TOK B aKTUBU3UPOBAHHbIX B3PbIBOONACHbIX BOAOPOAHO-
KNCJTIOPOAHbBIX CMeCAX AJ1I OMUYECKUX yenesn
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PucyHok A.12. MuHMManbHOE BOCM/IAMEHSIIOLLEE HAlPSXXEHNE B aKTUBU3UPOBAHHOWN B3pbIBOONAaCHOM
BOAOPOAHO-KMcIopogHor cmecn (81 % Hy + 19 % 0) 4715 eéMKOCTHbIX uened nogrpynnsi HA ripy R; = 0 OM
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PucyHok A.13. MuHuMaibHOE BOCI/IaMEHSIIOLLEE HAMPSI)KEHNE B aKTUBU3NPOBAHHOM B3PbIBOONacHOM
BOAOPOAHO-KNCI0pOoAHOH cmecu (81 % H> + 19 % 0,) 4715 eMKOCTHbIX yened noarpynns! ITA npy Ry = 10 OM
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PucyHok A.14. MuHnManbHOE BOCM/IAMEHSIIOLLEE HAMPSXEHUE B aKTUBU3UPOBAHHOM B3PbIBOOMNACHOM
BOAOPOAHO-KMcopogHor cmecn (81 % Hy + 19 % 0) 47159 eMKOCTHbIX yened nogrpynrsi IIA npun R; = 100
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PucyHok A.15. MuHuMaribHOe BOCI/IaMEHSIIOLLEE HAMPSI)KEHNE B aKTUBU3NPOBAHHOM B3PbIBOONacHOM
BOAOPOAHO-KMCI0poaHoU cmecu (81 % H2 + 19 % O,) A7 eMKOCTHbIX Lenes nogrpynnsl IIA npyu R; = 1000
Oom
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PucyHok A.16. MuHuMaibHOe BOCM/IaMEHSIIOLLEE HalpPsXXeHNE B aKTUBU3UPOBAHHOM B3pbIBOONAaCHOM
BOAOPOAHO-KMCI0poaHOM cmecu (75 % Hz + 25 % 0,) A4/7151 eMKOCTHbIX enesi nogrpynnsl IIB npn Ry = 0 Om
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PucyHok A.17. MuHuMaibHOe BOCI/IaMEHSIIOLLEE HAMPSI)KEHNE B aKTUBU3NPOBAHHOM B3PbIBOONacHOM
BOAOPOAHO-KNCI0POAHON cMecu (75 % H> + 25 % 0) 47151 eMKOCTHbIX yened nogrpynnsi IIB npyu Ry = 10 Om
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PucyHok A.18. MuHnManbHOe BOCM/IaMEHSIIOLLEE HAMPSXEHUE B aKTUBU3UPOBAHHOM B3PbIBOONACHOM
BOAOPOAHO-KMcopogHo cmecn (75 % Hy; + 25 % O3) 418 eMKOCTHbIX yenesn nogrpynnsi IIB npu Ry = 100
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PucyHok A.19. MuHuMaibHOe BOCI/IaMEHSIIOLLEE HAMpPsI)KeHNE B aKTUBU3NPOBAHHOM B3PbIBOONaCHOM
BOAOPOAHO-KNCI0pOAHOM cmecu (75 % H> + 25 % O,) A7 eMKOCTHbIX Lenes noarpynnel IIB npn R; = 1000
Oom
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PucyHok A.20. MuHumaibHasi BOCr/iaMeHsoLasl SHeprsi MeTta-HoBo34yLHoi cmecu (8,3 % CH4 + 91,7 %
BO34yX) B 3aBUCMMOCTU OT AJINTE/IbHOCTU pa3psiga N CKOPOCTH Pa3MblKaHWsI KOHTaKTOB Lenu A5 rpynnbi I
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PucyHok A.21. MuHuMasibHas BOCI/1aMeHSIoLWLas SHeprus nponaHoBosgyLuHon cmecun (5,3 % CsHsg+ 94,7 %
BO34yX) B 3@aBUCUMOCTU OT AJINTE/IbHOCTH Pa3psiia N CKOPOCTH Pa3MbIKaHWs KOHTaKTOB Lernu A4J151 MOArpynmnbl
ITA
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PucyHok A.22. MuHuManibHasi BOCri/iaMeHSIoLLas 3HEPrusi STMAEHOBO3AYWHoM cmecu (7,3 % CoHs + 92,7 %
BO34yX) B 3@aBUCUMOCTH OT AJIMTE/IbHOCTU Pa3psiaa n CKOPOCTU Pa3MbIKaHNs KOHTaKTOB Lernu A7 noArpynnbi
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PucyHok A.23. NpocTtaa nHAYKTUBHas uenb
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PucyHok A.24. lNMpocTas eMKOCTHas uenb

R
SRR
S
u

PucyHok A.25. MNMpoctas ommyeckas uenb
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PucyHok A.26. Biok cxeMa yCTaHOBKW ANA 3/1eKTPOU3MEPUTENBHOM OLLEHKM MapaMeTpoB paspsaa

Tabnuua A.1 - JonyCTUMbIA TOK KOPOTKOIO 3aMblKaHUsi B 3aBMCUMOCTM OT HaNpsiXXeHnsa n Noarpynnbl

3NeKTpoobopyaoBaHUSA

HanpsaxeHue,

JonycTuMbIi TOK KOPOTKOIO 3aMblKaHUs 31eKTpoobopyAoBaHUs noarpynn

B 11C | I1B 1A
KoadduumeHT nckpobesonacHoctm

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

A A A A A A
12,0 - - - - - -
12,1 5,00 3,33 - - - -
12,2 4,72 3,15 - - - -
12,3 4,46 2,97 - - - -
12,4 4,21 2,81 - - - -
12,5 3,98 2,65 - - - -
12,6 3,77 2,51 - - - -
12,7 3,56 2,37 - - - -
12,8 3,37 2,25 - - - -
12,9 3,19 2,13 - - - -
13,0 3,02 2,02 - - - -
13,1 2,87 1,91 - - - -
13,2 2,72 1,81 - - - -
13,3 2,58 1,72 - - - -
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
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
23,5 275 183 696 464 956 638
23,6 272 182 687 458 944 629
23,7 270 180 677 452 932 621
23,8 267 178 668 445 920 613
23,9 264 176 659 439 908 605
24,0 261 174 650 433 896 597
24,1 259 173 644 429 885 590
24,2 256 171 637 425 873 582
24,3 253 169 631 421 862 575
24,4 251 167 625 416 852 568
24,5 248 166 618 412 841 561
24,6 246 164 612 408 830 554
24,7 244 163 606 404 820 547
24,8 241 161 601 400 810 540
24,9 239 159 595 396 800 533
25,0 237 158 589 393 790 527
25,1 234 156 580 389 780 520
25,2 232 155 578 385 771 514
25,3 230 153 572 381 762 508
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
27,7 184 123 460 306 609 406
27,8 183 122 456 304 604 403
27,9 181 121 452 301 599 399
28,0 180 120 448 299 594 396
28,1 178 119 444 296 590 393
28,2 176 118 440 293 585 390
28,3 175 117 436 291 581 387
28,4 173 116 433 288 576 384
28,5 172 115 429 286 572 381
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
37,4 97,3 64,9 236 157 324 216
37,6 96,3 64,2 234 156 320 214
37,8 95,3 63,6 231 154 317 211
38,0 94,4 62,9 229 153 314 209
38,2 93,4 62,3 227 151 311 207
38,4 92,5 61,6 225 150 308 205
38,6 91,5 61,0 223 149 304 203
38,8 90,6 60,4 221 147 301 201
39,0 89,7 59,8 219 146 298 199
39,2 88,8 59,2 217 145 296 197
39,4 88,0 58,6 215 143 293 195
39,6 87,1 58,1 213 142 290 193
39,8 86,3 57,5 211 141 287 191
40,0 85,4 57,0 209 139 284 190
40,5 83,4 55,6 205 136 278 185
41,0 81,4 54,3 200 133 271 181
41,5 79,6 53,0 196 131 265 177
42,0 77,7 51,8 192 128 259 173
42,5 76,0 50,6 188 125 253 169
43,0 74,3 49,5 184 122 247 165
43,5 72,6 48,4 180 120 242 161
44,0 71,0 47,4 176 117 237 158
44,5 69,5 46,3 173 115 231 154
45,0 68,0 45,3 169 113 227 151

Tabnuua A.2. - lonycTMMasi EMKOCTb B 3aBUCMMOCTM OT HanNpsi>XeHUs 1 NoArpynnbl 3/1eKTpoobopyaoBaHUSA

HanpsxeHwue, B JonyctnMas eMKocTb 311eKTpoobopy0oBaHUs noarpynn
1IC | I1B | IIA
KoadbdunumneHT nckpobesonacHocTtum
1 1,5 1 1,5 1 1,5
MKD MKD MKD MKD MKD MK®
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 - - - -
5,9 670 43 - - - -
6,0 600 40 - 1000 - -
6,1 535 37 - 880 - -
6,2 475 34 - 790 - -
6,3 420 31 - 720 - -
6,4 370 28 - 650 - -
6,5 325 25 - 570 - -
6,6 285 22 - 500 - -
6,7 250 19,6 - 430 - -
6,8 220 17,9 - 380 - -
6,9 200 16,8 - 335 - -
7,0 175 15,7 - 300 - -
7,1 155 14,6 - 268 - -
7,2 136 13,5 - 240 - -
7,3 120 12,7 - 216 - -
7,4 110 11,9 - 195 - -
7,5 100 11,1 - 174 - -
7,6 92 10,4 - 160 - -
7,7 85 9,8 - 145 - -
7,8 79 9,3 - 130 - -
7,9 74 8,8 - 115 - -
8,0 69 8,4 - 100 - -




8,1 65 8,0 - 90 - -
8,2 61 7,6 - 81 - -
8,3 56 7,2 - 73 - -
8,4 54 6,8 - 66 - -
8,5 51 6,5 - 60 - -
8,6 49 6,2 - 55 - -
8,7 47 5,9 - 50 - 1000
8,8 45 5,5 - 46 - 730
8,9 42 5,2 - 43 - 590
9,0 40 4,9 1000 40 - 500
9,1 38 4,6 920 37 - 446
9,2 36 4,3 850 34 - 390
9,3 34 4,1 790 31 - 345
9,4 32 3,9 750 29 - 300
9,5 30 3,7 700 27 - 255
9,6 28 3,6 650 26 - 210
9,7 26 3,5 600 24 - 170
9,8 24 3,3 550 23 - 135
9,9 22 3,2 500 22 - 115
10,0 20,0 3,0 450 20,0 - 100
10,1 18,7 2,87 410 19,4 - 93
10,2 17,8 2,75 380 18,7 - 88
10,3 17,1 2,63 350 18,0 - 83
10,4 16,4 2,52 325 17,4 - 79
10,5 15,7 2,41 300 16,8 - 75
10,6 15,0 2,32 280 16,2 - 72
10,7 14,2 2,23 260 15,6 - 69
10,8 13,5 2,14 240 15,0 - 66
10,9 13,0 2,05 225 14,4 - 63
11,0 12,5 1,97 210 13,8 - 60
11,1 11,9 1,90 195 13,2 - 57,0
11,2 11,4 1,84 180 12,6 - 54,0
11,3 10,9 1,79 170 12,1 - 51,0
11,4 10,4 1,71 160 11,7 - 48,0
11,5 10,0 1,64 150 11,2 - 46,0
11,6 9,6 1,59 140 10,8 - 43,0
11,7 9,3 1,54 130 10,3 - 41,0
11,8 9,0 1,50 120 9,9 - 39,0
11,9 8,7 1,45 110 9,4 - 37,0
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 5,1 0,88 42 5,5 560 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 15,4 2,69 68 10,7
16,2 2,14 442 15,0 2,63 66 10,5
16,3 2,08 433 14,6 2,57 64 10,2
16,4 2,02 424 14,2 2,51 62 10,0
16,5 1,97 415 13,8 2,45 60 9,8

16,6 1,92 406 13,4 2,40 58 9,6

16,7 1,88 398 13,0 2,34 56 9,4

16,8 1,84 390 12,6 2,29 54 9,3

16,9 1,80 382 12,3 2,24 52 9,1

17,0 1,76 375 12,0 2,20 50 9,0

17,1 1,71 367 11,7 2,15 48 8,8

17,2 1,66 360 11,4 2,11 47 8,7

17,3 1,62 353 11,1 2,06 45 8,5

17,4 1,59 346 10,8 2,02 44 8,4

17,5 1,56 339 10,5 1,97 42 8,2

17,6 1,53 333 10,2 1,93 40 8,1

17,7 1,50 327 9,9 1,88 39 8,0

17,8 1,47 321 9,6 1,84 38 7,9

17,9 1,44 315 9,3 1,80 37 7,7

18,0 1,41 309 9,0 1,78 36 7,6

18,1 1,38 303 8,8 1,75 35 7,45
18,2 1,35 297 8,6 1,72 34 7,31
18,3 1,32 291 8,4 1,70 33 7,15
18,4 1,29 285 8,2 1,69 32 7,00
18,5 1,27 280 8,0 1,67 31 6,85
18,6 1,24 275 7,9 1,66 30 6,70
18,7 1,21 270 7,8 1,64 29 6,59
18,8 1,18 266 7,6 1,62 28 6,48
18,9 1,15 262 7,4 1,60 27 6,39
19,0 1,12 258 7,2 1,58 26 6,30
19,1 1,09 252 7,0 1,56 25,0 6,21
19,2 1,06 251 6,8 1,55 24,2 6,12
19,3 1,04 248 6,6 1,52 23,6 6,03
19,4 1,02 244 6,4 1,51 23,0 5,95
19,5 1,00 240 6,2 1,49 22,5 5,87
19,6 0,98 235 6,0 1,47 22,0 5,80
19,7 0,96 231 5,9 1,45 21,5 5,72
19,8 0,94 227 5,8 1,44 21,0 5,65
19,9 0,92 223 5,7 1,42 20,5 5,57
20,0 0,90 220 5,6 1,41 20,0 5,50
20,1 0,88 217 5,5 1,39 19,5 5,42
20,2 0,86 213 5,4 1,38 19,2 5,35-
20,3 0,84 209 5,3 1,36 18,9 5,27
20,4 0,82 206 5,2 1,35 18,6 5,20
20,5 0,80 203 5,1 1,33 18,3 5,12
20,6 0,78 200 5,0 1,32 18,0 5,05
20,7 0,76 197 4,9 1,31 17,7 4,97
20,8 0,75 194 48 1,30 17,4 4,90
20,9 0,74 191 4,7 1,28 17,2 4,84
21,0 0,73 188 4,6 1,27 17,0 4,78
21,1 0,72 185 4,52 1,25 16,8 4,73
21,2 0,71 183 4,45 1,24 16,6 4,68
21,3 0,70 181 4,39 1,23 16,4 4,62
21,4 0,69 179 4,32 1,22 16,2 4,56




21,5 0,68 176 4,25 1,20 16,0 4,50
21,6 0,67 174 4,18 1,19 15,8 4,44
21,7 0,66 172 4,11 1,17 15,6 4,38
21,8 0,65 169 4,04 1,16 15,4 4,32
21,9 640 167 3,97 1,15 15,2 4,26
22,0 630 165 3,90 1,14 15,0 4,20
22,1 620 163 3,83 1,12 14,8 4,14
22,2 610 160 3,76 1,11 14,6 4,08
22,3 600 158 3,69 1,10 14,4 4,03
22,4 590 156 3,62 1,09 14,2 3,98
22,5 580 154 3,55 1,08 14,0 3,93
22,6 570 152 3,49 1,07 13,8 3,88
22,7 560 149 3,43 1,06 13,6 3,83
22,8 550 147 3,37 1,05 13,4 3,79
22,9 540 145 3,31 1,04 13,2 3,75
23,0 530 143 3,25 1,03 13,0 3,71
23,1 521 140 3,19 1,02 12,8 3,67
23,2 513 138 3,13 1,01 12,6 3,64
23,3 505 136 3,08 1,00 12,4 3,60
23,4 497 134 3,03 0,99 12,2 3,57
23,5 490 132 2,98 0,98 12,0 3,53
23,6 484 130 2,93 0,97 11,8 3,50
23,7 478 128 2,88 0,96 11,6 3,46
23,8 472 127 2,83 0,95 11,4 3,42
23,9. 466 126 2,78 0,94 11,2 3,38
24,0 460 125 2,75 0,93 11,0 3,35
24,1 454 124 2,71 0,92 10,8 3,31
24,2 448 122 2,67 0,91 10,7 3,27
24,3 442 120 2,63 0,90 10,5 3,23
24,4 436 119 2,59 0,89 10,3 3,20
24,5 430 118 2,55 0,88 10,2 3,16
24,6 424 116 2,51 0,87 10,0 3,12
24,7 418 115 2,49 0,87 9,9 3,08
24,8 412 113 2,44 0,86 9,8 3,05
24,9 406 112 2,40 0,85 9,6 3,01
25,0 400 110 2,36 0,84 9,5 2,97
25,1 395 108 2,32 0,83 9,4 2,93
25,2 390 107 2,29 0,82 9,3 2,90
25,3 385 106 2,26 0,82 9,2 2,86
25,4 380 105 2,23 0,81 9,1 2,82
25,5 375 104 2,20 0,80 9,0 2,78
25,6 370 103 2,17 0,80 8,9 2,75
25,7 365 102 2,14 0,79 8,8 2,71
25,8 360 101 2,11 0,78 8,7 2,67
25,9 355 100 2,08. 0,77 8,6 2,63
26,0 350 99 2,05 0,77 8,5 2,60
26,1 345 98 2,02 0,76 8,4 2,57
26,2 341 97 1,99 0,75 8,3 2,54
26,3 337 97 1,96 0,74 8,2 2,51
26,4 333 96 1,93 0,74 8,1 2,48
26,5 329 95 1,90 0,73 8,0 2,45
26,6 325 94 1,87 0,73 8,0 2,42
26,7 321 93 1,84 0,72 7,9 2,39
26,8 317 92 1,82 0,72 7,8 2,37
26,9 313 91 1,80 0,71 7,7 2,35
27,0 309 90 1,78 0,705 7,60 2,33
27,1 305 89 1,76 0,697 7,50 2,31
27,2 301 89 1,74 0,690 7,42 2,30
27,3 297 88 1,72 0,683 7,31 2,28
27,4 293 87 1,71 0,677 7,21 2,26
27,5 289 86 1,70 0,672 7,10 2,24
27,6 285 86 1,69 668 7,00 2,22
27,7 281 85 1,68 663 6,90 2,20
27,8 278 84 1,67 659 6,80 2,18
27,9 275 84 1,66 654 6,70 2,16
28,0 272 83 1,65 650 6,60 2,15
28,1 269 82 1,63 645 6,54 2,13




28,2 266 81 1,62 641 6,48 2,11
28,3 263 80 1,60 636 6,42 2,09
28,4 260 79 1,59 632 6,36 2,07
28,5 257 78 1,58 627 6,30 2,05
28,6 255 77 1,57 623 6,24 2,03
28,7 253 77 1,56 618 6,18 2,01
28,8 251 76 1,55 614 6,12 2,00
28,9 249 75 1,54 609 6,06 1,98
29,0 247 74 1,53 605 6,00 1,97
29,1 244 74 1,51 600 5,95 1,95
29,2 241 73 1,49 596 5,90 1,94
29,3 238 72 1,48 591 5,85 1,92
29,4 235 71 1,47 587 5,80 1,91
29,5 232 71 1,46 582 5,75 1,89
29,6 229 70 1,45 578 5,70 1,88
29,7 226 69 1,44 573 5,65 1,86
29,8 224 68 1,43 569 5,60 1,85
29,9 222 67 1,42 564 5,55 1,83
30,0 220 66 1,41 560 5,50 1,82
30,2 215 65 1,39 551 5,40 1,79
30,4 210 64 1,37 542 5,30 1,76
30,6 206 62,6 1,35 533 5,20 1,73
30,8 202 61,6 1,33 524 5,10 1,70
31,0 198 60,5 1,32 515 5,00 1,67
31,2 194 59,6 1,30 506 4,90 1,65
31,4 190 58,7 1,28 497 4,82 1,62
31,6 186 57,8 1,26 489 4,74 1,60
31,8 183 56,9 1,24 482 4,68 1,58
32,0 180 56,0 1,23 475 4,60 1,56
32,2 177 55,1 1,21 467 4,52 1,54
32,4 174 54,2 1,19 460 4,44 1,52
32,6 171 53,3 1,17 452 4,36 1,50
32,8 168 52,4 1,15 444 4,28 1,48
33,0 165 51,5 1,14 437 4,20 1,46
33,2 162 50,6 1,12 430 4,12 1,44
33,4 159 49,8 1,10 424 4,05 1,42
33,6 156 49,2 1,09 418 3,98 1,41
33,8 153 48,6 1,08 412 3,91 1,39
34,0 150 48,0 1,07 406 3,85 1,37
34,2 147 47,4 1,05 401 3,79 1,35
34,4 144 46,8 1,04 397 3,74 1,33
34,6 141 46,2 1,02 393 3,69 1,31
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
nd nd no no no n®
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
44,8 68 26,1 566 242 1,84 738
45,0 67 25,9 560 240 1,82 730
45,2 66 25,7 554 238 1,80 722
45,4 65 25,4 548 236 1,78 714
45,6 64 25,1 542 234 1,76 706
45,8 63 24,9 536 232 1,74 698
46,0 62,3 24,7 530 230 1,72 690
46,2 61,6 24,4 524 228 1,70 682
46,4 60,9 24,2 518 226 1,68 674
46,6 60,2 23,9 512 224 1,67 666
46,8 59,6 23,7 506 222 1,65 658
47,0 59,0 23,5 500 220 1,63 650
47,2 58,4 23,2 495 218 1,61 644
47,4 57,8 22,9 490 216 1,60 638
47,6 57,2 22,7 485 214 1,59 632
47,8 56,6 22,5 480 212 1,57 626
48,0 56,0 22,3 475 210 1,56 620
48,2 55,4 22,0 470 208 1,54 614
48,4 54,8 21,8 465 206 1,53 609
48,6 54,2 21,5 460 205 1,52 604
48,8 53,6 21,3 455 203 1,50 599
49,0 53,0 21,1 450 201 1,49 594
49,2 52,4 20,8 445 198 1,48 589
49,4 51,8 20,6 440 197 1,46 584
49,6 51,2 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




NMPUNOXXEHME A.1

(cnpaBoyHoe)

AdonosnHuTesibHbI€ CBEAEHUSA N0 KOHCTPYUPOBAHUIO U OLIEHKe MCKQOGEBOHaCHOCTM

anekTpoobopynosaHus

A1l.1 bnok MCKpo3aLWnTbl Ha CTabNJINTPOHax

Al.1.1 bnok uckpo3aiwmnTel Ha ctabunntpoHax (BUC) npeacraBaser cobori y3es1 3aKOHYEHHOM KOHCTPYKLMH,
y.A0B/1ETBOPSIOLLEN TPEOOBAaHMSAM HacTosLero ctaHaapTa. OH C/IyXXUT B KAYECTBE pas3fe/IMTe/IbHOro 3/1eMeHTa
Mexay UcKpobe3ornacHbIMU U NCKPOONacHbiMu UernsiMu. BUC COCTOUT U3 LIYHTUPYOLWNX CTabUINTPOHOB U
rocnenoBaTesIbHO BK/IHOYEHHbIX PE3UCTOPOB MU/ PE3UCTOPOB U rpeaoxpaHuTenei (pucyHok Al.1). Bce
anemeHTbl BUC f0/mkHbI NpeacTas/isite 0604 eaAnHbINi Hepa3bopHbIk 610K, 3a/INTbIN KOMIayHAO0M,
YCTOMYUBbLIM B YC/1I0BUSIX SKCryaTaumu.

Al.1.2 Ha nepemeHHOM TOKe rpuMeHsIIoT cxeMy BNC co BCTpEYHOBKIIHOHEHHbLIMU CTabUINTPOHaMu (PUCYHOK
Al.16).

Al1.1.3 B yactHoM criyyae B BVC mMoxxeT oTcyTCcTBOBaTh 6asinactHeiv peaucrop R2 (pucyHok Al.1B).

Al.1.4 MowHOCTb, paccenBaemyro pe3ncTtopom R1, onpeaesnsatoT NCX0A5 U3 PEXUMAE C 3aXOPOHEHHbLIMU
crabunntTpoHamm. MoLHOCTb, paccenBaeMyo pe3ncTtopom R2, onpeaenstoT no ¢popmysne

, (A1.1)
rae U - HanpsixeHne Ha ctabunntpoHe VI, B.
Al.1.5 Ljenb BUC, He cogepxkalyas NpeaoxpaHnTesiss nian pesnucrtopa, 40JIXKHa 3a3€M/ISThCS.

Al1.1.6 [JonyckaeTcsl He 3a3eM/IATb Lerb 6/10Ka UCKPO3aLUMTbI MPU YCI0BUM, YTO yTHU YTEUYKMN U
3/1eKTPUYECKME 3a30Pbl MEXAY CBA3aHHBIMU C HUM MCKPOOMACHbLIMU LIEMSMU U 3EMIEH HE HUXKE 3HAYEHUH,
yKa3aHHbIX B Tabsnie 4 HacToAwero ctaHgapTa.

Al.1.7 Nckpob6e30racHOCTb 3/IEKTPUYECKMUX LIEMEN C B3PbIBO3aLINTON YPOBHEMN ib n ic obecneunBaercs bUC
(pucyHkn Al.1a, A1.16, Al.1B), nmeroMMU rabBaHNYECKYHO CBS3b TOYEK 1,2 c ceTeBbIMU
TpaHcgopmaTopamm obLjero Ha3HadyeHus, yA0BAETBOPSIIOLMMU YCII0BUSIM SKCITyaTaumu.

A1.1.8 Vickpobe30nacHOCTb 3/1EKTPUYECKUX LIEMNEN C YPOBHEM B3PbIBO3aLUUThI ia obecrnieunBaetcss bUC
(pucyHkn Al1.1r, A1.14), ycTaHaB/IMBaEMbIMU BHE B3PbIBOONACHbIX MOMELLEHMN, UMELUMU CBSI3b ToYeK 1,2
C CceTeBbIMU TpaHcGopmMaTopamm obLyero HasHavyeHus, KOHCTPYKUNSI U 3/IEKTPUYECKUE napaMeTpbl KOTOPbIX
Y/AOBJIETBOPSIIOT YC/I0BUSIM IKCIyataumu.

A1.1.9 YcrpoiictsBo Ans npucoeanHeHusi BUC (no A1.1.8) K 3a3eMaeHno0 4O/IKHO Ay6/1MpoBaThbCs U,
COBMECTHO C 3a3eMJISIOLMM MPOBOAOM, PACCYNTLIBATLCS Ha 10-KpaTHbIF HOMUHATIbHbINA TOK
npeaoxpaHuTesnei, yCcTraHoBAEeHHbIX B BUC. OHM AO/KHbI BbIAEPXKUBATL MEXaHUYECKNE HArpy3Kn, BO3IMOXXHbIE
B yCJI0BUSIX 3KCI/lyaTayum.

A1.1.10 B BUC (pucyHok Al.1a) HanpsikeHne cpabatbiBaHns cTabuantpoHos V1, V2 Ao/mKHO 6bITh BbiLUE,
yem ctabunantpoHoB V3, V4, a MOLHOCTb, paccenBaemyro pesuctopamm R1, R2, paccuntbiBatoT rno ¢popmyne

Fz—:15
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& , (A1.2)
rae DU? - pa3HOCTb HanpsixkeHuii cpabaTbiBaHusi ctTabunmtpoHos V1, V2 u V3, V4, B;

R - conpotusneHne pesucrtopos R1, R3, Om.
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a - cxeMma 6noka ¢ 6annactHbIM pe3ncTopomM, 6 - cxema 61oka ¢ 6annacTHbIM pe3ncTOpoM Asi NepPeEMEHHOro
TOKa, B - cxeMa 651oka 6e3 6annacTtHoro pe3ucropa, r - cxema 6/10ka nepeMeHHOro Toka ¢ 6annacTHbIMU
pe3ncTopaMun 1 3a3eMsIeHHON CpefHel TOYKOW CTabUNMTPoOHOB; 4 - cxeMa 6510ka Ana nepeMeHHOro Toka C

6annacTtHbIMM pe3nctopamm, ¢ aybnnposaHmem cTabuINTPOHOB W 3a3eM/IEHHOM UX cpeaHen TOUKOW; 1-2 - K

McKpoonacHoi uenu; 3-4 - kK nckpobesonacHom uenu,

V1, V2, V3, V4 - wyHTupytowme ctabmnutpoHsl; F1, F2 - npeaoxpaHutenn; R1, R3 - TOKOOrpaHUYUTENbHbIE
pe3ncrtopsbl; R2, R4 - 6annacTHble pe3ncTopbl

PucyHok Al.1. lpuHUMNUaabHbIe 371EKTPUYECKUE CXEMbI 6JIOKOB NCKPO3aLUUThbl HA CTabU/IMTPOHax

Al1.1.11 BNC no A1.1.7 n A1.1.8 A40/IKHbI 6bITb paccynTaHbl Ha nornagaHne B To4ku 1, 2 Hanpsi>XeHusl CeTu.
PacueTHas oyeHka nckpobe3ornacHoOCTH Bbixo4HbIx yenei BUC npuseaeHa B Al1.2.

Al.2 PacyeTHass oeHKa UCKpo6e30nacHOCTH BbIXOAHbIX Lienei 6/10KOB UCKPO3aLUTbl Ha
crabuamrpoHax (BUC)

lpuBeaeHHasi oLeHKa NCKPobe30rnacHOCTH NMPUMEHNMA AJ151 6€3PpeaKTUBHbBIX U UHAYKTUBHbIX Liernei C
6s10kamu BUC.

A1.2.1 YcnoBHble 0603HauYEHMs], MPUMEHSIEMbIE MPU PACYETHOH OLIEHKE MCKPO6E30MacHOCTHU:
R; - cOnpoTuB/IEHNE OrpaHNYUTENILHOIO PE3UCTOPA, YCTaHOB/IEHHOIO 40 CTabunuTpoHa, OM;
R - conpotusnieHme 6ai1acTHOro pe3ncTopa, yCcraHoBAEHHOro nocae crabuantporHa, Om;

K = E/Ucr - KpaTHOCTb HanpsiXXeHui - OTHOLLUEHNE MAaKCUMasibHO BO3MOXXHOW Mpy aBapuiiHOM COCTOSIHUMN
anekTpoobopyaosaHusa 3/C (E), nonaaarLies Ha Bxoa 6710Ka 3alunTbl, K nopory ero cpabatbiBaHms (Uc).
Ans yeneii BbinpsimieHHoro Toka E paBHo amnantyagHomy 3HaqdeHnto 34C ncTouHuka ToKa,

B = Ry/(R;: + R3) - KpaTHOCTb COMNpPOTUBAEHMNI - OTHOLLUEHUE CONPOTUBAEHMS] 6a/11aCTHOro pe3ncTopa K cymme
COMpPOTUBIIEHNI OrPaHNYNUTENILHOIO 1 6an1acTHoro pe3ncropa,

L - MHAYKTUBHOCTb 3/1IEMEHTOB MCKPOOINacHOM Lenu, ycTtaHaBmBaembix 40 BUC, H;



Lsxs - MHAYKTUBHOCTb Lenu 6e3 3aLynTbl - SKBMBAJIEHTHOM M0 BOC/IaMeHsioLes crnocobHoctv yenv BUC, TH;
b = Lss/L - Kp@aTHOCTb MHAYKTUBHOCTEMN - OTHOLLUEHNE UHAYKTUBHOCTEN SKBUBAJIEHTHOM M UCTIbITYEMOM Lienei,;
I - BocriniameHsowmi ToK 47189 paccunteisaemort yenu bUC, A;

Io, I," - Bocnnamersioume Toku 6e3peakTMBHOi M MHAYKTUBHOU Lern 6e3 BUC ¢ 3/JC uctoyHmka, paBHoi
HarnpsKeHWIo Ha pa3psiAHOM MPOMEXYTKE Lernu, 3allyHTUPOBaHHON CTabuMTpoHoM (3KBUBasIeHTHas Lerb),
A;

K: = Io/I - KPaTHOCTb TOKOB - OTHOLLUEHNE BOCI/IAMEHSIIOLLEro TOKa 3KBMBAIEHTHOM Lenn (6e3peakTuBHOM
yenun, 3/C ncrouyHuka E = Uc) K BocriiameHsiloweMy ToKy yenu ¢ 6710kom 3awmntsl. lpumeHeHne BUC
Haunbosee s3¢pekTnBHO rpu K32.

nsi onpegeneHns BOCN/1IaMEHSIIOLMX TOKOB Ha Bbixoge bVC HeobxoamnMo 3HaTh:
- 3Ha4YeHue MakcmmasibHO BO3MoxxHou 3/C, nonaaarowesn Ha 610K 3aLymnTsbl;
- 3HayYeHune HarpsikeHns ctabunanszauymm (nopora cpabatbiBaHus) 6710Kka 3aLnTbl;

- 3Ha4YeHus1 BOCIIaMEHSIIOLUMX TOKOB 3KBUBAJIEHTHbIX Liereli corniacHo xapakTepucTtukaMm Mckpobe3onacHocT1
(npunoxeHue A),;

- 415 cxembl BUC (npuBegeHHos Ha pucyHke Al.1a (c peauctopamu R; n Rz), AOMNOIHUTEILHO HEOOXOAUMO
ornpeaennTb KpaTHOCTb COMPOTUBIIEHWH;

- 4714 MHAYKTUBHbIX uerie - 3Ha4yeHne WHAOYKTUBHOCTH 3JIEMEHTOB, yCTaHOBJ/IEHHbIX A0 BUC.

Al1.2.2 [lns 6510Kka nckpo3lawmTsl 6e3 6asinactHoro pesncropa R>=0 (pucyHok Al.1B) ripu 6e3peaKkTmBHOM
XapakTepe yenu pacyeT cornpoTuBieHns Ry NpoBoAsIT ceayowmm o6pa3om:

- onpegensoT E Ha Bxoge BUC;

- BbIOUPAaKT HanpsikeHue cpabatbiBaHus ctabuantpoHa Ue;

- ONpeaessitoT KpaTHOCTb HanpsikeHni K;

- 334ar0T 3HadyeHue 6e3pasmMepHoro KoagpuumneHTa a = 1, BbIYNC/ISAIOT 3HaYeHne Ka,;
- 110 pucyHKy Al.2 onpeaensoT KpaTtHOCTb TOKOB Iy/I;

- [10 XapaKTeEPUCTHUKaM MCKPObE30rnacHOCTH, NpUBEAEHHbBIM B MPUIOXKEHNU A (pUCyHOK A.1), Ans
HanpsikeHusi, paBHoro rnopory crabmunmnsaymm Us, onpesensoT 3HadeHne Toka Lo;
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PucyHok Al.2. 3aBUCUMOCTb KPaTHOCTH TOKOB OT K u Kxa

- conpoTuB/IeHNe pe3ncTopa R onpeaensoT no gopmyse



R=EE Kl;"ffn i (A1.3)

rae Ki - KoagppuumeHT Mckpobe30nacHoCTH,

lMosy4yeHHoe 3HayeHne R; poBEPSItOT 10 A40MyCTUMOKM Harpy3Ke cTabuinTpoHa

Rl = Efffcm.aﬂx , (A1.4)

rae “eAE - 1oy CTUMBIN TOK YEPE3 CTabUINTPOH C yHETOM KO3(@dUUMEHTa Harpy3Kku, A.

Al1.2.2.1 [ns onpeaeneHusi BOCN/IaMEHSIIOLLEro TOKa 6€3peaKkTUBHbIX Lenel HaxoAsT KpaTHOCTb HanpsiXXeHui
K, cOOTBETCTBYIOLLYIO €4 KPAaTHOCTb TOKOB 0 pUCYHKY Al.2. 3aTeM 110 xapaKTepucTuKkam nckpobe3ornacHoCTH
A/151 6e3peaKkTUBHbIX Liernei (MpuioxeHne A, pUcyHoK A.1) npu Hanpsi>keHuu, paBHOM opory ctabunamnsaumm,
onpeaensoT 3HadyeHue Toka Ip. 3Hasi nocaeqHee u KpaTtHOCTb TOKOB, pacCYMUTbIBAOT UCKOMbIi
BOCIM/IaMEHSIIOLLMIA TOK AJ151 LUeNnu C 3alymnToi. logenns 3HadyeHne BOC/IaMeHsIoLero Toka Ha K, onpeaensoT
MCKpOb6E30nacHbIN TOK.

Al1.2.3 Pacuet conpotusrieHusi pe3ncrtopa Ri, rnpu BKIHOYEHUN NHAYKTUBHOCTU B MCKPOOMAaCHYy Lerb n Ry =
0 npoBoOASAT B C/e4YyIOLEM NMopsaKe:

- onpeaensoT 3Hadyenns E, U, K;
- 3a4arT TPU MPOMU3BOJIbHbIX 3HaAYEHNS 6e3pa3MepHOro KoagdouumneHTa a;

- r1py IoMoLYM 3aBUCUMOCTEN KpaTHOCTEHN UHAYKTUBHOCTEN M TOKOB OT 3Ha4YeHUs KoagdouumeHTa a (pucyHoK
A1.3) ana gaHHOro 3HavyeHns K HaxoasiT COOTBETCTBYIOLLYH KPAaTHOCTb SKBUBAJIEHTHOMN U AEHCTBUTETbHOM
MHAYKTUBHOCTY B, @ no kpusoii In/Iy" = a Ha pucyHke Al.3 A5 BbIGpaHHbIX 3HAYEHMIT @ ONpeaensioT
KpaTHOCTb TOKOB

Ko = Io/Io", (A 1.5)

- N0 XapaKTEPUCTUKE NCKPOBE30rnacHOCTH A48 6e3peakTuBHoM yenu (npunoxeHne A, pucyHok A.1) ansa
3HaudeHus1 E = U HaxogsT 3HadeHne ToKa Ip;

- 3Has Ip u KPATHOCTb TOKOB, HAXOAAT 3HadyeHne Ip 4715 Kaxaoro u3 Bol6paHHbIX 3HaYE€HUi a rno ¢opmyse
I = Io/ Ky, (A 1.6)

- ONpeaesnsitoT 3Ha4YeHNe 3KBUBAIEHTHON MHAYKTUBHOCTY AJ1S1 KaXK40ro U3 Bbl6paHHbIX 3Ha4YeHui a ro
¢popmyne

Loke = BI—, (A 17)

- UCI0JIb3ys1 XapakKTeEPUCTUKU NCKPO6E30MacHOCTH AJ1 MHAYKTUBHOM Lernu (MpuioxeHne A, pUcyHKu A.7-
A.10), cTpoaT rpacuku Ip" = f(L); Touka nepecedeHns rpagumka c 3asucumoctsio I =f(L) npm E = U paBHa
TOKY Ip ;

- 110 KpuBOW Io/Ig* = a Ha pucyHke Al.3 418 HarigeHHbIX 3HadYeHui Ip n I OrpeaensartoT OKOHYaTe/1bHoe
3HayeHne BESINYUHBI a.
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PucyHok Al.3. 3aBUCUMOCTb KPaTHOCTEN MHAYKTUBHOCTEN M TOKOB OT 3HaYeHUs Ko3pouuneHTa a

Haxogsat nponssegeHune K a u no pucyHkKy Al.2 onpeaensitoT KpatHOCTb TOKOB
K 1 =] g/ T ’
a C/1e40BaTe/IbHO U UCKOMbINA BOCIIAMEHSIIOLLMI TOK,

- COMPOTUBJIEHNE OrPaHNYUTENILHOIO pesuctopa R, OM, onpeaensoT no gpopmyne

R (EK K /1) - R,

/

rge R,- aktuBHoe cornpotunBsieHne MHAYKTUBHOIoO 3J/1IEMEHTA, OM,'

rnosiy4yeHHoe 3HaqyeHne R, OM, rnpoBepsitoT no A0rnyCTUMON Harpy3ske cTabuanTpoHa
Rl = {Effmﬁﬂx}_ RE/

A1.2.4 Pacuet conpotussieHusi R; n R; HE3aBUCUMMO OT 3HaYEHUS NHAYKTUBHOCTU, BK/TIOYEHHOM B
MCKPOONacHo Lernu, npoBoAasT B ceayrowem rnopsgke (npu ycnosum B 3 1/K):

- onpeaensaot E, Us, K;
- [10 XapaKTepucTnKkam nckpobe3ornacHoCTH OrpeaesisitoT MCKpobe30onacHbivi ToK Ip npu E = Ue;

- onpegensieTcs conportmusreHne Ry, OM, no gopmyne

(A1.8)

(A1.9)

(A1.10)



R=U, Kz'}'ffn, (A1.11)

MakcumyM BblAETSEMON Ha Harpy3Ke MOLHOCTH obecrnieynBaercs npn

R 2R (K1) (A1.12)

4

Al1.2.4.1 lNpun BKAOYEHUN UHAYKTUBHbIX 3/1emMeHToB rocsie bUC, paccyntaHHOro npuBEAEHHbIM Bbille
CriocoboM, 3Ha4yeHusi BOCI1aMEHSIIOLMX TOKOB ONPeAESIOT 110 XapaKTepucTukam nckpobeszonacHoCcTv A5
COOTBETCTBYIOLUMX HAMNPSXKEHNS N UHAYKTUBHOCTU.

Al1.2.5 Uckpobe3zonacHbiih TOK 6€3peakTUBHOM Lenu npu 3agaHHbix (BbibpaHHbIx) 3Ha4yeHusx Ry v Ry npu
BbIMOJIHEHUN yCrioBusi B £ 1/K paccunTbiBatOT B C/IEAYIOLLEM MOpsAKeE:

- oripefensT 3HadeHns B n K;
- OrIpeAensAT 3Ha4yeHne BCrIoMoraTe/ibHoro rnapamMeTpa
X=(K-1)/K(1-B); (A1.13)

- 110 3Ha4YyeHuto X (pucyHoK Al.4 onpeaenstot KpaTtHocTu TokoB Io/I (3aBucumoctb 1) n HanpsixeHuit Uy/E
(3aBucumocTb 2);

- 10 3Ha4YeHnto E u KpaTHOCTU Harpsi>KeHWin ornpeaesnsioT Up,;

- [10 XapaKTepuCcTuKam nckpobesornacHocTu (npuaoxeHne A, pucyHok A.1) onpeaensroT TOK 3KBUBAIEHTHOM
yernmn Ip npn E == Uy,

- 10 KPaTHOCTU TOKOB M 3Ha4YeHuto Ip onpeaensaoT BocriiaMmeHsowmi Tok I B uenu bUC, aeneHne KoToporo
Ha KoagpuumneHT nckpobesornacHocTu K gaet nckpobe3ornacHsbii TOK.

A1.2.5.1 Ains yenu, paccynTaHHON TakuM 06pa3om, rnpu BKIIKOHEHNU NHAYKTUBHBIX 3J1IEMEHTOB B
MCKPOOMacHyro Lerb, MCKPOobe30nacHbI TOK yMeHbluaeTcss Ha 30% OT paccynTaHHOro He3aBmucMMo OT
Be/INYUHBLI UHAYKTUBHOCTH.

A1.3 AKTUBHM3aLNA ncnbiTaTesibHbIX B3PbIBOONAacHbIX CMECEH MOBbILIEHNEM faB/IeHUs

B kayecTBe ucribiTatesibHbIX MOryT UCI0J1b30BaTbCS BOAOPOLAHO-KUC/I0POAHbIE CMECHU, COCTaB KOTOPbIX
yCTaHaB/IMBAETCs] B COOTBETCTBUU C Tabamuyei Al1.3.1. [py 3TOM B C/lydae nCriosib30BaHus
UCKpoobpa3syrLero MexaHmama I Turna gaB/ieHne CMecu BO B3PbIBHOM Kkamepe ycraHasamsarT 0,22 Mla, a
A1 NCKpoobpa3yrLmx mexaHnsmos II u III Tunos - 0,3 Mlla. lNapameTpbl KOHTPOJIbHbIX Lierei BbibuparT B
cooTBeTrcTBumn ¢ 10.3 v npunoxeHmnem b.
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PucyHok Al.4. 3aBUCUMOCTU KPaTHOCTH TOKOB (1) n HanpsixeHui (2) ot napametpa X=(K-1)/K(1-B)

Tabnmya A1.3.1

[pynna wnan Bua vcribityemori CocraB BoAOpPOAHO-KNCI0poAHOH cmecn, Y%
noArpynna S/1eKTpUYECKoi Lyenu obbeMHbIe
271eKTP0060pPyA0BaHNS Boaopoa Kucnopoa

I OMun4yeckas, MHAYKTUBHas 87,5 12,5
EmMKocTHas 89,0 11,0
IIA OMunyeckas, MHAYKTUBHas 84,0 16,0
EMKOCTHas 87,0 13,0
IIB OMu4yeckas, MHAYKTUBHas 80,0 20,0
EmMKoCTHas 84,5 15,5
IIc OMu4yeckas, MHAYKTUBHas 70,0 30,0
EmMKoCTHas 80,0 20,0

Al.4 Metognka onpegesieHNsI MUHNMaJIbHOIro BOCIUVIaMEHSIIoOLero Toka (HanpsixeHnsi, SHeprum,
MOLLHOCTH)

Al.4.1 OnpeaeneHne MUHNMAabHOIro BOC/IaMEHSIKOLIEro TOKaA (Harnps)XXeHus, 3HePruv, MOLIHOCTH) MPOBOAST
C MOMOLIbK YCTAHOBOK AJ/151 [TPOBEAEHNS KOHTPOJIbHbIX UCIbITAHUM 3/1IEKTPUYECKMX Liereri Ha
UCKpob6Ee30MacHOCTb, YKa3aHHbIX B MIpuaoXeHun b no noaobHbIM MeTOANKAM. Huxe, B Ka4yecTBe npumepa,
puUBEAEHbI METOANKU ONPEeAESIEHNS MUHNMA/IbHOr0 BOC/IaMEHSIKOLIEro TOKa U MUHUMAa/1bHOIro
BOCIM/IAMEHSIIOLLIEr0 HAMPSI)KEHMS.

1 OnpeaeneHne MUHUMAasIbHOIro BOCM/1aMEHSIIOLEro ToKa




1.1 B uccnegyemovi Lenu rnoCrossHHOro uan nepeMeHHOro T0Kka npy 3aAaHHOM MOCTOSIHHOM HanpsikeHnu (4715
OMUYECKOW LI€Nu) MM MOCTOSIHHOM HaMpsXXeHUU u UHAYKTUBHOCTY (4718 NHAYKTUBHOM Lienu) ornpeaensioT
TOK, BbI3bIBAOLLMIT BOCM/IAMEHEHNE CMECU C BEPOSITHOCTBIO (2,5)x10! (1-5 Touka); 102,107 (2-5 Touka) u
107,102 (3-51 TO4Ka).

1.2 [10 nos1y4eHHbIM TPEM IKCNEPUMEHTA/IbHbLIM TOYKAM B 1PSMOYIro/ibHON CUCTEME KOOPANHAT C paBHbIM
siorapnugmMmyeckmum MacliTabom o ocum abcumcc n opanHaT CTpoST 3aBucumoctb P = f(I). 1o ocn opanHat
OTKJ1a4bIBaIOT M0J1YHYEHHYIO BEPOSITHOCTb BOCI/IAMEHEHMS, @ 110 OCK abCLUMCC - COOTBETCTBY LI €/ TOK. B
cslyydae, Korga ro TpeM TOYKaM roCTPOEHNE rPSIMOM JIMHUN 3aTPYAHEHO, B MPOMEXYTKE MEXAY UMEKLUMMUNCS
HaxoAAT elye HeCKOIbKO ToYeK (04HY, ABE) TEM e CrlocoboM.

1.3 MpsamMyto amHnI0 3aBUcUMOCTY P = f(I) NpoAo/mKarT 40 NepecedeHmnsi C 0Cbio abcuncc npu BEPOSITHOCTH
107, Tok, cooTBeTCTBYOWMIT TOYKE NEpEceYeHNs], MPUHUMAIOT B KaYECTBE MUHUMATILHOIO
BOCI/1aMEHSIIOLLErO.

1.4 [1nsa pacyera BEPOSTHOCTU BOCH/IAMEHEHMS B KAXXA0H SKCNEPUMEHTA/IbHON TOYKE AO/MKHO BbITb M0yYEHO
He meHee 16-20 BocrniaMeHeHWi i cMecy. BeposiTHOCTb BOCI/IaMEHEHUS ONPEAENSIOT 10 popMye

P=1/n, (A1.14)
rae T - KOJIMYEeCTBO BOCMIaMEHEHN CMECU;
n - obLyee Ko/IM4eCcTBO MPOnN3BEAEHHbIX UCKPEHM.
2 OnpeaeneHne MUHUMAaibHOro BOCI/IAMEHSIIOLLErO HarnpsiXKeHns

2.1 B uccnenyemosi Lernu rnocrosiHHOro nian nepeEMeHHOro ToKa npu 3a4aHHOM rOCTOSIHHOM 3Ha4YeHUN eMKOCTHU
M MOCTOSIHHOM COMPOTUB/IEHUN PA3PSLAHOIr0 PE3NCTOPA yCTaHAaBNBAIOT TaKNE HarNpsXKEHNS, KOTOPbIE
BbI3bIBAIOT BOCII/IAMEHEHNE CMECH C BEPOSTHOCTAMM (2,5)x10; 102,103 n 107,102, aHanornyHo Tomy,
Kak 370 yKka3aHo B 1.1-1.3 HacTosILLEro rpuioXeHUs.

2.2 o nony4yeHHbIM AaHHbIM CTPOSIT 3aBUCMMOCTb P = f(V) aHanorn4yHo 1.2 HacTosero npuaoxeHus. Ho
rpy 3TOM 110 0cn abCcyMCcc OTKAaAbIBAIOT HAMPSIXKEHUSI.

2.3 To4Ky nepeceyeHust nosy4eHHo npsiMoii IMHUM ¢ 0Cbio abcuymcc npyu BepositTHocTu 107 npuHumaroT 3a
MUHMMaIbHOE BOCI/IaMeHSIoLee HarpsiKeHne, PacyeT BepoSTHOCTeN NpoBOASIT aHaiormyHo 1.4 HacrosLyero
MPUITOXKEHMS.

2.4 [Mpu onpeaeneHnn BOCraaMeHSIOWMX HanpsiKeHn 6€3 OTKII0OYEHNS] EMKOCTH OT MCTOYHMUKA 3apsaa, TOK B
3apsAHoON Leny AoJKeH 6biTb He 6osiee 2 MA. [lpu onpeaeneHumn MUHUMabHOro BOCI1aMEHSIIOLErO
Hanpsi>XeHUsl C OTK/TIOYEHUEM EMKOCTH OT MCTOYHMKA 3apsaa HEOOX0AMMO CIEANTb 3@ TEM, YTOObI,
MOAKJIIOYEHNE 3aPSIIKEHHOMN EMKOCTU MPONCX0ANISI0 B MOMEHT PA30MKHYTOIO COCTOSIHUSI KOHTaKTOB
MCKPOObPa3yroLero MExaHn3Ma.

2.5 papuku nonyyaempix 3asucumoctest P = f(I) nan P = f(U), a TakxKe 3/1eKTPUHECKUE CXEMDbI,
MCrosib3yemMble AJ151 UX M0JIyHYEHUS, IoKa3aHbl Ha pucyHke Al.5.

Yron HaknoHa nipsimovi P = f(I) nan P = f(U) Kk ocu abcymncc BbIYUCSIOT M0 popMyie

tge=(g B -1gF)/(lgl,—1g 1) (A.1.15)

’
rge Py, Py - rnoJsiy4eHHble BEPOSATHOCTU BOCIJIAMEHEHWS

I, I; - COOTBETCTBYOLME UM BOCIIAMEHSIIOLUME TOKM (HAMPSXKEHUS, SHEPIUM, MOLLHOCTH), A.
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Tox, A, unu Hanpsxenne, B

1 - ommyeckas uenb; 2 - UHAYKTMBHAs Lenb; 3 - eMKOCTHas uenb 6e3 OTK/II0UYEeHUs eMKOCTU;
4 - eMKOCTHas uenb C OTKI0YEHMEM eMKOCTU; R - pe3ncTop AN peryivMpoBKM ToKa B LEnu;
R - pe3ucTop Ans 3apsaga eMKocTu; R - pa3psaaHblin pesuctop; VM - nckpoobpasyowmin MexaHusm;
I - BocnnameHsiiowmii Tok; U - BOCNNaMeHsiiowee HanpshxeHue

PucyHok Al1.5. 3aBucmumMoCcT BEpOSITHOCTH BOCI/IAMEHEHMS OT 3HaYEHWs BOCIM/IaMEHSIIOLLEro ToKa uau
Hanpsi>XeHusl. D/1EKTPUYECKNE CXEMbI KOHTPOJIbHbIX Lernen

A1.5 NMocTtpoeHne xapaKTepncTMK NCKpobe3o0nacHoCcTHn

A1.5.1 XapakTepuctnku nckpobe3onacHoOCTH CTPOSIT, KaK rnpaBusio, B rpsiMOyrosibHON CUCTEME KOOPANHAT C
siorapuMUYEecKuM MacluTabom. MeToauku noCcTpoeHNs1 XapakTePUCTUK MCKPO6e30nacHOCTU AJ151 Pa3/IMYHbIX
BOCIJIaMeHSIIOLUMX NapamMeTpoB (TOKa, HarpsXKeHUs, MOLUHOCTH U SHEPrnu) DIEKTPUYECKMX Lienei n
3/1IEKTPUYECKUX Pa3PsA0B MOAOOHbI. IKCrepnMeHTaslbHbie TOYKU (BOCM/IaMEHSIOMNE apaMeTpbl)
onpeaensT, Harnpumep, 4715 uernei ¢ MHAYKTMBHOCTbo: 1, 10, 100 mkl; 1, 10, 100 MMH; 1, 10 TH v T.4. wan
¢ emkocTbio 100, 1000, 10000, 100000 n®; 1, 10, 100 MK® u T.A4.; C pa3psaHbimMu pe3uctopammu: 1, 10, 100,
1000 OmM u 1.4. OaHaKo rnpu HeEO6X0AMMOCTU SKCMEPUMEHTA/IbHbIE TOYKU BbIOMPAKOT B COOTBETCTBUM C
TPeb0BaHMsIMM peLIaeMol 3a4a4u. SHauYeHUs HarpsKEHNs NMPUHUMAKT UCX0AS U3 yA0OCTB X AaslbHEMLLIEro
mucriosib3oBaHus. O6bI4HO 370 7,5; 15; 24; 30; 45; 70, 120 B.

A1.5.2 Ha pucyHkax A.7-A.10, A.20-A.22 n A1.6-A1.15 npuBeneHbl 3aBUCUMOCTU MUHUMAJIbHbIX
BOCI/IaMEHSIIOLUMX TOKOB U HANpPsiXKeHWH A/151 BCEX MPEACTaBUTEbHbIX B3PbIBOONACHbIX CMECEN ONTUMAasibHOIro
cocraBa, MoJly4YeHHbIE C MOMOLLYbIO YHUGDULIMPOBAHHOIO NCKPOObPpa3yroLLero MexaHmsma (CM. npuaoxeHmne b).

XapaKTepucTUKN nNpuBeAeHb! K BEPOSITHOCTY BOCrAaMeHeHus P = 107,

Ansa onpesesnieHns o xapaktepuctmkam MCKpO6€30FIaCHOFO 3Ha4eHns Toka (Mfll/l Apyroro BocriziaMeHs oL ero
rlapaMeTpa) HeobxoauMo A4/151 3aAaHHbIX SJIEKTPUYHECKUNX NapaMeTpoB Lerun oripeaesintTb MUHUMasIbHbIN



BOCI/IaMeHsIIoLMIA TOK (BOC/1aMeHSIIOLWME napamMeTp) 47151 3a4aHHOM B3pbIBOONAacHOM CMecU n 3aTtemM
pasaenntb ero Ha Ko3puumneHT nckpobeszonacHoctu, Hanpumep 1,5.

lpn pacyete yeneun nepemMeHHoOro Toka Heobxoaumo NMpHUMaTb aMnjinTyAaHble 3Ha4eHNSA ToKa 1
Haripsi>keHus.

A1.6 MeToamka onpeaesieHNs1 oNTMMasibHOro cocraBa cMecm, Hambosiee s1erko BocrnjiamMmeHs1eMon
anneKkTpnyeckumm paspsgamm (Co)

Al.6.1 []ns onpeaeneHuns NCrosb3yrT yKa3aHHYo B MPUIOXEHUN B yCTaHOBKY A5l POBEAEHUS
KOHTPOJIbHBIX UCMITAHMI S/IEKTPUYECKUX Liernes Ha MCKPOBE30MacHOCTb.

lMopsaok onpegeneHns Co CAEAYIOLMNA.

lNpeaBapuTenibHO N0 peakymnu roJsIHOro CropaHusi NCC/IEAYEMOro BELECTBA ONpPeAessioT CTEXMOMETPUYECKUI
coctaB cmecu. KOHUEeHTpauuio ra3a nav napa B Bo3ayxe, COOTBETCTBYOLyt0 cTexHomeTpudeckoi (Cer), %
06beMHbIEe, BbIYNCSIOT M0 popmysie

Co=100A/(A+ 4,76 b), (A1.16)
rae A, b - ctexuomeTpudeckne Ko uUUNEHTbI peaKLMmN ropeHuns:
A - 4nCsi0 MOJIEKYJT rOPHOYEro;
b - yucno monekyn kucsioposa, Heo6xoAMMoro Ass roJsIHoOro CropaHusi roprYero B Bo34yxe.

Al1.6.2 B KOHTPOJ/IbHO Li€rn MOCTOSIHHOIrO ToKa npu Hanps>xeHun 24 B n nHayktmnBHoctu 0,1 H
YCTaHaB/AMBAKT TOK, KOTOPbIH BbI3bIBAET BOCMT/IAMEHEHNE CMECU CTEXMOMETPUYECKOIO COCTaBa C
BeposATHOCTbIO (3,5)x107.

Al1.6.3 KOHLIeHTpauuns cMecu u3MeHSIETCS B 60/1bLUYHO UIM MEHLLUYIO CTOPOHY OT Cq (Lar usmepeHus 1-5 %
06beMHbIX). [Ipy KaXKAOM HOBOM 3HAaYEHUN KOHLUEHTPALMU ONPEAE/ISIIOT TOK, BbI3biBAKOLUMM BOCM/IAMEHEHUE C
BepoaTHocTbi (3,5)%x1072. 1o MoayyeHHbIM 3HaYeHMaM CTPOSIT 3aBucuMocTs Is = f(Cz), rae - ToK,
BbI3bIBAOLLMIT BOCM/IAMEHEHNE C BEPOSITHOCTBIO (3,5)%x107; Cs - KOHLIEHTPaLMs roproyero B CMEcH.
KonnyecrtBo Tovek (uccnenyembix KOHUEHTPaUui) NPUHNMAarT TakuM, YTOObl yKa3aHHasi 3aBUCUMOCTb MMena
SBHO BbIPa)>X€HHbIN MUHUMYM. KOHLIEHTPALNIO, COOTBETCTBYIOLYK HAUMEHbLIEMY 3HAYEHNIO Ig, MPUHUMAKOT B
Kayectse ontumasibHou Co.

Al1.6.4 Mos1iyyeHHO€e 3HaYeHNe ONTNMasibHOro COCTaBa CMECH YTOYHSIHOT C MOMOLLbIO aHa/lormyHoui A1.6.2
yenun ¢ nHAyKTMBHOCTbI0 0,01 H. []715 HE€ Haxo4siT TOK, BbI3bIBalOLLMNI BOCI/IAMEHEHNE C BEPOSITHOCTbIO
(3.5)x10? cmecu ontumanbHoro coctasa (Cy), onpeneneHHos no A1.6.3. 3aTeM KOHLEHTPaUMIO cMecH
U3MEHSIIOT B 6O/IbLLYIO M/IU MEHBLLYIO CTOPOHY OT Co M AJIS1 KaXKA0ro 3HaYEHNST KOHLUEHTPpaumni HaxoasaTt
BOCrIIaMeHsIoLLMIT TOK rpu BEPOSTHOCTYM (3, 5)x 1072, Yncio Toyek A0XKHO 6biTb HEe MeHee rsTy.
AanbHeniwyo 06paboTky pe3yibTaToB npoBoAAT aHasiornyHo Al.4.1, nognyHKT 1.4. LLlar KOHUeHTpauui B
obnactu Cp AO/DKEH ObITb, 10 BO3MOXHOCTH, MUHUMAsIbHbIM.

A1.6.5 3HaueHne Cop MOXET AOMO/IHUTEIbHO YTOYHSITbCS C MTOMOLYbIO KOHTPOJIbHOM eMKOCTHOH enu. [na Co
HaxoasaT HanpsixkeHue (npmn emkoctu yenm Co = 0,3-0,5 Mk®), Bbi3biBaroLjee BOCIIaMEHEHNE C BEPOSITHOCTbIO
(3.5)x102. [lanbHediwmii nopsAaoK Mccnenosanus aHanormyeH Al.4.1, noanyHkT 1.4. 1o nonyyYeHHbIM
3Ha4yeHusIM CTPoSIT 3aBucnmocTtsb Ig = f(C).

A1.6.6 BepossTHOCTb BOCM/1aMEHEHMS AJ151 KaXKA0M IKCrIEpUMEHTasIbHON TOYKM ONpeaessiioT KaK yKa3aHo B
Al.4.1, noanyHKT 1.4.

Yucno BocriaMeHeHmd 47151 KaXKAok SKCrnepuMeHTasibHON TOYKU AO/IKHO 6biTb HE MeHee 16. OnTumasbHble
KOHLIEHTPaLMN HEKOTOPbIX ra3oB UM NapoB B ra3onapoBO3AYLIHbIX CMECSIX NPUBEAEHbI B Tabanuye Al1.3.2.

A1l.7 Bbl6op nckpobe3onacHbix napaMeTpoB U METOAMNKA NCNbITAHMNH Liernei nepeMeHHOro Toka c
yacroroi 10-150 kl'y s35n1ekTpoob6opyaoBaHus rpynnsi I

Al.7.1 flonyctumblie nckpobe3onacHble TOKN BbIOUPAIOT M0 rpaduKy 3aBUCMMOCTU BOCIIAMEHSIIOLLErO TOKa OT
yacrtoTbl (pucyHok A1.15).



Al.7.2 [lna cucteM, B KOTOPbIX MMEET MECTO 0C/1EA40BATE/bHbIV PE30HAHC, UMY TaKoi pe30HaHC MOXET
BO3HUKHYTb 3@ CHET EMKOCTU MPUCOEANHSIEMbIX YCTPOVCTB, MPOBOAOB Un Kabenew, AornyCTUMble
MCKpobe30onacHble TOKM Mpy pe30HaHce U eMKOCTHU, 60/bLUes pe30HaHCHOV, BblIOUPaoT 1o rpaguky (pUCyHoK
A1.15), a npy eMKOCTH, MEHbLLUEN PE3OHAHCHOM - C YHETOM rpaguKa CHUXEHNS BOCI/IGMEHSIIOLLEro ToKa
OTHOCUTE/ILHO BOCIMIAMEHSIIOLLEro TOKa MpU pe3oHaHce oT EMKOCTH (pUCyHOK Al1.16). 3aBUCUMOCTN CHUXKEHUS

BOCI/1aMEHSIOLLEr0 TOKa CTPOST AJ151 MOCTOSIHHbIX UHAYKTUBHOCTEN M YacToT rnapasiiesbHO NpuBeaeHHOM Ha
rpaguke 3aBUCMMOCTH.

Al.7.3 UcnbiTaHnsi Ha NCkpob6e30rnacHOCTb BEAYT TO/IbKO B METAHOBO3AYLLHOM CMECU C OBbILLEHNEM TOKAa B

1,5 pasa.

UcnbiTaHns ¢ npumeHeHneM 6osiee 1erkoBOCIaMEHSIEMOM UCTbITATEIbLHON CMECH AOMYCKArTCs NMpU yC/10BMH,
ecsn A7151 AaHHOM 4acToTbl U rapaMeTpoB LENMN N3BECTEH KOIGDPULMNEHT nepexoaa K Takor CMecH.

Al.7.4 UcnbiTaHnsi BEAYT Ha NCKpoobpa3syrouem mexaHmsme III tuna.

Al.7.5 Cucrembl, B KOTOPbIX MOXET UMETb MECTO OBbILLIEHNE TOKA 38 CHET PE30HAHCa, UCMbITbIBAKOT rpu
pPEe30HaHCe U CHUXEHUN EMKOCTU HUXKE PE30HaHCHOM.

Tabnmya A1.3.2

Tpynna un ras wan nap OnTumasibHas Fpynna un ras wam nap OntumasibHas
aoArpynmsl KOHLeHTpaumns noarpynnbi KOHUEeHTpauns
B3pbIBOOMNACHbIX ropro4yero B3pbIBOOMNACHbIX roptoyero
cMecei (Co)” cmeceli (Co)”
I MetaH 8,0-8,6% IIA H-TponnaoBbIk 7,8-9,0%
cnnpT
IIA MetaH 8,0-8,6% XnopucTbiid BUHWUT 8,0-9,0%
(NpoMbILL/IeHHbIH)
lleHTaH 4,3-4,9% Xnopuctbivi 8,0-9,0%
3TUIEH
XnopucTbiii 3Tnn 6,7-7,7% UunknonponaH 52-6,2 %
lekcaH, 122mr/n LinknorekcuH 128mr/n
n3orekcaH
LinknorekcaH 143mr/n IIB StnneH 7,8%
bytaH 4,2% Anatnnossivi 3¢pup 55%
ALleTOH 7,0% Okecung aTnaeHa 11,0%
Merunayerat 315mr/n Okcug npornuieHa 7,0%
(10,2%)
MeTtaHon 15,0-17,3% Iic Boaopoa 19,0-22,0%
beH3zon 158mr/n AyeTtnieH 9,0%
Auetanvaerns 7,9-9,8% Cepoyrnepos 252mr/n
lponaH 5,0-6,0% KameHHOyro/ibHbIvi 7,7%
ras

* Ocra/sibHoe - BO3AyX.

A1.8 XapaKkTepncTtnkmu McCKpobesornacHocTm
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PucyHok A1.9. 3aBUCUMOCTb MUHNUMAaJIbHOIO BOCIJIAMEHSIIOLLEr0 HaripsiXXeHusi 0T eMKOCTU Lernu U
COMPOTUB/IEHNSI OrPaHNYNTE/IbHOIO PE3NCTOPA A/151 STU/IEHOBO3AYLLIHON CMECU
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PucyHok A1.10. 3aBUCUMOCTb MUHUMA/IbHOIrO BOCI/IAMEHSIIOLErO HArpsi>KeHnsi 0T eMKOCTH Lenu mn
COMPOTUB/IEHNS] OrPaHNYNTE/IbHOIO pe3nNCTopa A/isi BOAOPOAHO-BO3AYLLHON CMecHU
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PucyHok Al.11. 3aBUCMMOCTb MUHMMA/IbHOIO BOCI/IAMEHSIIOLLEro TOKa OT AJ/INTE/IbHOCTU 3/1EKTPUYECKOIO
paspsiga M MHAYKTUBHOCTU, yYCTaHOB/IEHHOM [0 YCTPONCTBA COKPALUEHNS ASTNTE/IbHOCTU SJIEKTPUHYECKMX
pa3psaos (YCAP) aAnsi BOAOPOAHO-BO3AYILLIHOW CMECHU
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PucyHok A1.12. 3aBNCUMOCTb MUHMMAaIbHOIO BoCraameHsiroLero Toka (E = 140 B) ot gnutenbHOCTH
3/1IEKTPUYECKOro paspsaa v MHAYKTUBHOCTH, yCTaHOBIEHHOM Ao YC/P A58 BOAOPOAHO-BO3AYILUHON CMEecU
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PucyHok Al.13. 3aBUCUMOCTb MUHMMAaJIbHOIO BOCI/IaMEHSIIOLLEro TOKa OT A/INTE/IbHOCTU S/IEKTPUYECKOIO
paspsiga n MHAYKTUBHOCTU, YCTaHOBJIEHHOM nocie YC/AP A1 BoAOPOAHO-BO34YILIHON CMECU
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PucyHok A1.15. 3aBUCUMOCTb BOCM/1GMEHSIOLLEr0 TOKa OT YacToTbl, MHAYKTUBHOCTU U HarnpsxeHus
UCTOYHMKA AJ15 METaHOBO34YLLHOU CMecu
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1 - 3HaYeHne eMKOCTM, COOTBETCTBYHOLLEN pe30oHaHCy

PucyHok Al.16. 3aBUCUMOCTb CHUMXKEHUS BOCMIaMeHsowero Toka (I) OTHOCUTEIbHO BOC/IaMEHSIIOLLErO TOKa
npu pe3oHaHce (Ipes) OT EMKOCTU 1P MOCTOSIHHBIX UHAYKTUBHOCTSIX M 4acToTax

NMPUNOXEHMUE b
(cnpaBoyHoe)

Uckpoobpa3sywuime MexaHu3Mbl SIS UCNbITAaHUSA 3JIEKTPUYECKUX Lienen Ha
nckpobeszonacHocrb*

* B HacToslLLeM NpUIoXeHUU npuBeaeHbl TpeboBaHMS K UCKpoobpasylowmMM MexaHn3Mam AN UCMNbITaHUs
3NEeKTPUYECKMX Lener Ha nckpobesonacHocTb B cooTBeTcTBum ¢ MOCT P 51330.4

B.1 MeToabl MCNbITAaHUI HAa UCKPOBOE BOCINJIaMeHeHue
5.1.1 MpMHUMN NpoBeAeHUs UCNbITAaHUM

B.1.1.1 SnekTpuyeckyo Lenb NOAKIIYAKT K KOHTakTaM UckpoobpasytoLlero MmexaHnusma, Kotopble
HaxoAATCS BO B3PbIBHOM KaMepe, 3ano/IHEHHOW UCMbITaTebHOM B3PbIBOOMACHOW CMeCbto corniacHo 10.2.

B.1.1.2 Mpu UCNONb30BaHUN HE aKTUBM3MPOBAHHOW UCMbITAaTENbHON B3PbIBOOMACHOM cMecu, Ans
obecneyeHns Tpebyemoro koadbuUMeHTa MCKPO6Ee30MacHOCTU No pasaeny 5, U3MeHSIOT napaMeTpsbl
3NEKTPUYECKON LIENU U NPOBOAAT UCMbITAHUE C Le/blo ONpPeAeneHust KOMYECTBA BOCI/IaMEHEHMN



MCMbITATE/IbHOM B3PbIBOONACHOM CMECU NPy 3a4aHHOM KOJIMUECTBE YUMUTbIBAEMbIX MCKPEHWUE KOHTAKTOB
MUCKPOOBPAa3yIOLLEro MexaHmusma.

lNpumedyaHne - Heob6xo0AMMO yYNTbIBATH BO3MOXHOE B/INSIHNE UHAYKTUBHOCTH U EMKOCTU MCKPOObpasyrLuero
MexaHu3Ma, U3MEPEHHbLIX Ha €ro BbIXOAHbIX 3aXNMax, a Takxe MpUCOEANHNTEbHbIX TPOBOAOB UCIbITYEMOM
3/1IEKTPUYECKON Lenu Ha pe3y/ibTaTbl UCMIbITAHNA. DHEePrus, HakarnamBaemasl B yKa3aHHbIX UHAYKTUBHOCTSIX U
EMKOCTSIX, B [IPOLIecce UCMbITaHUS CyMMUPYETCs1 C SHEPruel, BblAeISIOLENCS HEMOCPEACTBEHHO U3
UCABITYEMOU Lenu B 3/1EKTPpUYECKUI paspsa. [pu 60bLunX pa3MbiKaeMbiX TOKAX U HarpsiKeHusx
UCTOYHUKOB MUTaHWsI B yKa3aHHbIX Bbllie UHAYKTUBHOCTSIX U1 EMKOCTSIX COOTBETCTBEHHO MOXET
HakarnanmBaTbCsl SHeprusi, coriocraBumasl C SHeprue, Heobxoanmori A/151 BOCM/1aMeHEHUS] B3PbIBOONacHOM
CMEeCH, YTO MCKaXXxaeT pe3yibTaTbl NCMbITaHWU.

b6.1.1.3 SHeprus, HakanimBaemas MICKpoobpa3yroLnM MEXaHU3MOM U MPUCOEANHUTE/IbHLIMU MPOBOAaMU
UCMBITYEMbIX 3/IEKTPUYECKNX Lerel, He A0/KHa rnpeBbiwatb 20% BOCM/IaMeHSIOLEer SHEPrUN KOHTPOIbHOM
3/1IEKTPUYECKON Lenu A8 MHAYKTUBHbIX yened u 20% MUHUMaibHOM BOCMIaMEHSIIOLLEN SHEPIruu
rnpescTaBUTE/IbHOM B3PbIBOOMNACHOKM CMECH AJ151 EMKOCTHbIX LiENe.

Bb.1.2 Uckpoob6pasyrowmnini MexaHusm I Tuna
B.1.2.1 KoHCTpyKuus

B5.1.2.1.1 Uckpoobpa3syowmnin MexaHusm I TMna cOCTOUT U3 KOHTAKTHOIO YCTPOMCTBA, PacrosloXXEeHHOro B
cocy/ie B3pbIBHOW KaMepbl 06beMOM He MeHee 250 cM®, 1 NpeaHasHaueH An8 CO3AaHNS 3NEeKTPUYECKUX
pa3psAoB NPy 3aMblKaHUM M pa3MbIKaHWUM 3/1IEKTPUYECKON Lenu B cpefe UCnbiTaTelbHON B3pbiBOOMNACHOM
cMecn. KoHCTpyKumnsa nckpoobpasytolero MexaHm3ama 1 B3pbIBHOM KaMepbl NpuBeAeHa Ha pucyHke b.4.
KnHemaTnyeckas cxema u otaeNbHble AeTanu nckpoobpasytolero MexaHnsmMa npuBeneHbl Ha pucyHkax b.1 -
B.3.

MpuMeyaHue - ECNn He yKasaHo MHoe, AONYCKN ANs MeXaHW4YecKnx pasmepoB coctaensaoT £0,5%, a ana
Hanpsi>eHus n Toka =1 %.

b5.1.2.1.2 OAMH N3 KOHTaAKTHbIX 3/1EKTPOAOB NMpeacTaBasieT coboM Bpallatlowmiics KagMMeBbIN ANCK C ABYMS
nasamu (pucyHok b.2). pyroit KOHTaKTHbIA 31eKTPOoA4 COCTOUT U3 YeTbipex BOSIbPPaMOBbIX MPOBOSIOYEK
aAnameTtpoM 0,2 MM, 3aKpensieHHbIX MO OKPY>XHOCTU AMaMeTpoM 50 MM Ha agepxatene us naTtyHu win Apyroro
noaxogsawero matepmana (pucyHok b.3).

MpumeyaHus

1 1na OTAMBKW KaAMMEBbIX KOHTAKTHbIX ANCKOB MOXHO MCNOAb30BaTb Kaﬂ,MVIVI, I'IpVIMeHFleMbIVI Aans
SIEKTPONOKPbLITUA.

2 B MecTax kpenneHns BosibppaMoBbIX MPOBOJIOYEK XKeNaTe/lbHO HECKOMIbKO 3aKPYrNATh YIibl AepXaTens,
yTO6bI NPEeAOXPaHUTbL NPOBOIOYKU OT OCTPbIX KPOMOK.

B.1.2.1.3 KnuHemaTtunyeckas cxema Mckpoobpasytolero MexaHm3sma npmeeaeHa Ha pucyHke b.1. lepxatenb
BpaLLaloT TakuM 06pa3oM, YTo6bl MPOBOSIOYKM CKOJTb3WN MO LIEPOXOBATON MOBEPXHOCTM KaAMMEBOrO AUCKA.
PaccTtosHune mexay Aep)xaTenem npoBosiovek U AMCKoM coctasnseT 10 mm. CBoboaHas AnvHa NpoBOJIOYEK -
11 MM. MpOBOAOYKM pacnpsaMAAIOT U YCTaHaBANBAKOT NeprneHANKYASapHO NMOBEPXHOCTU ANCKA, KOrAa OHU He
KOHTaKTUPYIOT C HUM. MoAroToBKka NpoBosiIoYeK A/ NPOBeAEeHUs UCMbITaHU npmBeaeHa B 5.1.2.3.1.

B5.1.2.1.4 Ocu Banos, BpallaoWwmx ANCK N AepXXaTeslb NPOBOJ/IOYEK, PACNOJIOXEHbI Ha PAacCTOAHUMN 31 MM
ApYr OT Apyra un 3neKTpuyeckn U3ompoBaHbl Mexay coboi n OT LOoKONS OCHOBaHUS MeXaHu3Ma.
DNeKTpUYecKnini TOK NOABOAAT U CHUMAIOT CKOMb3SLWNMMN KOHTaKTaMM Ha Basax, KOTOpble NpUBOAAT B
OBWXEHME C MOMOLLbI TOKOHEMPOBOASALLMX LECTEPEH C COOTHOWeHMeM 3ybbeB 50:12.

B.1.2.1.5 [JepxaTenb NpoBOMOYEK BpawalT ¢ YacTtoTon 80 06/MNH aNeKTpUYeCcKknM ABuraTenem, KOTOpbIi B
cnyyae Heo6XoAMMOCTM MOXET UMEeTb peayKTop. JMCK BpalwaloT MeasieHHee B MPOTMBOMO/IOXKHOM
HanpasseHun ¢ yactoton 19,2 06/MuH.

B.1.2.1.6 ECun He NCMONb3YT CUCTEMY CBOHOAHOW LUMPKYNSLUMM UCMbITaTeNbHOM B3PbIBOOMACHONM CMecu, To
Heo6X0AMMO MCMOJIb30BaTh Fa30HENpPOHMLAEMbIE MOALIMIMHUKM B ONOPHOW MuTe.



B5.1.2.1.7 Ona pernctpaumm ymcna obopoToB Bana AepxkaTesisi NPOBOOYEK UCMOMb3YHT CYHETUMK UK
n3MepuTenb BPEMEHU ANS onpeaeneHns Npoao/KUTENbHOCTU UCMNbITaHWUMA, COOTBETCTBYOLLEN 3a4aHHOMY
yncny obopoToB Bana gepxartens.

MpuMeyaHue - Mocne BocnaMeHeHUs1 B3PbIBOOMACHOW CMecH enaTeslbHO aBTOMaTUYeCKM OCTaHOBUTb
ABUraTesib UAW MO MEHbLUEN Mepe CYETUYMK. [ perncTpaumnm BoCrniaMeHeHnsl B3pbiIBOOMNACHOM CMECH MOXET,
HanpuMep, UCNonb30BaTbCA (DOTO3NEMEHT UM AaTUMK AaBeHUs (CM. pUcyHku 6.5 u B.6).

B5.1.2.1.8 Cocya B3pbIBHOW KaMepbl A0/KEH BblAEPXWBaTb B3pbiB AaBneHneM He MeHee 1500 klMa (15 6ap),
€CnN He NpefyCcMOTpeH cbpoc AaBneHus.

B.1.2.1.9 EMKOCTb Ha 3aXXMMax KOHTaKTHOMO YCTPOMCTBa MCKPOO6Pa3yIoLLEero MexaHmsMa He Jo/KHa
npesbiwaTtb 30 N® Npy pasoMKHYTbIX KOHTAKTax, CONPOTUB/IEHME HE AO/HKHO npeBbiwaTtb 0,15 OM npwu
NOCTOSAHHOM Toke 1 A U CO6CTBEHHas MHAYKTUBHOCTb HE AOJKHA MpeBbIWaTth 3 MKIH Npu 3aMKHYTbIX
KOHTaKTax.

b.1.2.2 Kannbposka nckpoobpa3sytowero MmexaHmusma

5.1.2.2.1 YyBCTBUTENLHOCTb MCKPOO6pasytoulero MexaHnmamMa Heo6xoamMMo NpoBepATb A0, BO BpeMsa 1 nocne
Ka)kA0Mn cepun nucnbitaumnii no 10.3 n 10.4.

B.1.2.2.2 Ecnm 4yBCTBUTENBHOCTb MCKPOOHpa3yloLWwero MexaHm3aMa He COOTBETCTBYET yKasaHHol B 6.1.2.2.1,
AN ee BOCCTAHOBMEHUS HEO6X0AMMO BbINOMHUTL Cneaylowme AencTBuS:

a) NpoBeEpPUTb NapaMeTpbl KOHTPOJIbHOM 3NEKTPUYECKON LEenu;
6) NpoBepUTbL COCTaB UCMbITaTENIbHOW B3PbIBOOMNACHO CMecu;
B) O4MUCTUTb BOJSibpaMOBbie MPOBOMOYKN cornacHo b6.1.2.3;
r) 3aMeHUTb BOJIbdppaMoBble NPOBO/IOYKM cornacHo b.1.2.3;

A) NOAKMOUYNTb BbIXOAHbIE 3aXKMMbl MICKPOO6pasylolero MexaHmama K uenu ¢ napametrpamm L = 95 MM, U =
24 B, I = 100 MA nocTosiHHOro Toka (kak ykasaHo B 10.3) n caenatb He MeHee 20000 o6opoToB AepxaTens
BO/b(ppaMoBbIX MPOBOJIOYEK B aTMOCcdepe BO3AyXa;

€) 3aMeHUTb KaAMMEBbIN ANCK N 0TKanMbpoBaTb MCKPOO6pPa3yoWmin MexaHmam cornacHo 10.3.

5.1.2.3 MNoArotoBka U 04YMCTKa BOAbPPaMOBbIX MPOBOSIOYEK

5.1.2.3.1 MNpwn paspe3aHnn NPOBOAOYKN pacCLLEenIaTCAa Ha KOHLLAX NOCAe OTHOCUTENbHO
HEeNpoAOIXKUTENbHOro BpeMeHn paboThbl.

PekoMeHayeTCs OAMH U3 cneayowmnx cnoco60B NoAroTOBKM BOJ'Ibd)paMOBbIX 31eKTpoAO0B K UCMbITAHUAM!

@) OMNNaBuUTb KOHLbI MPOBO/IOYKM C MOMOLLbIO YCTPOICTBA, NOKa3aHHOro Ha pucyHkax 6.7 n B.8, npu 3ToM Ha
KaXxaow npoBosioyke 06pasyeTcs WapuK, KOTOPbIN MOXHO NErko yaanuTb WUnymKkamu.

Mocne Takow NOArOTOBKMW, B CPEAHEM OAHY U3 YETbIpEX KOHTAKTHbIX MPOBOJIOYEK HYXHO 3aMeHSATb TONbKO
nocne 50000 vckpeHuii;

6) Hapes3aTb NPOBOMOKY, HAaNpMMep C NOMOLLbI BbICOKOKAYECTBEHHbIX HOXHUL. 3aTeM NpOBOOYKMN
yCTaHOBWUTb B AepXKaTeslb U BPYYHYH OYMCTUTb BCKO MOBEPXHOCTb MPOBOJIOYEK, BK/IOYASA KOHLbI, HAXAAa4YHOM
6ymaron knacca 0 UM 3KBMBaNEHTHbIM abpa3nBHbLIM MaTepuasioMm.

MpumeyaHus

1 Mpun ouncTKe NpPoBOJIoYEK HEOHX0AMMO YOUPaTb M3 MCKPOO6Pa3yoLWEero MexaHmM3Ma agepxaTenb
3N1eKTPoAOB.

2 TpeboBaHuAa Kk pa3Mepy 3epeH HaxaauHol 6yMarn knacca O v sKBMBaNEHTHOro abpasvMBHOro MaTepuana,
onpeaeneHHbIe Mpu NOMOLWM cuTa, NpueeaeHsl B Tabnmue bB.1.



Tabnuua b.1

KonunyecTBo 3epeH, NpOXoAsuIMX Yepes OTBEPCTUS cuUTa Pasmep oTBepcTusi cuTa, MKM
MpoxoasT BCce 3epHa 106
3anepxunBaeTcsl Ha cuTe He 6onee 24 % 75
3agepxunBaeTcs Ha cuTe He MeHee 40 % 53
Mpoxogut He 6onee 10 % 45

B.1.2.3.2 Ana ctabunmsaymm 4yBCTBUTENbHOCTM UCKPOoObHpa3yloLwero MexaHmsMa Bo BpeEMS UCMbITaHUI
KenaTenbHO OUYUCTUTL U BbINPSAMUTL MPOBOSIOYKN HA PaBHOM PacCTOAHUK. 1epnogmnyHOCTb OUYUCTKN 3aBUCUT
OT CKOPOCTU, C KOTOPOW Ha NpoBoJsioyYKe 06pasyoTCs OT/IOXKEHWUSA. DTa CKOPOCTb 3aBUCUT OT UCMbITYEMOM
uenu. MpoBonoyka AosmkHa 6bITb 3aMeHeHa, ecin ee KOHeL, pacLiensieH Uan NpoBOJSI0YKY HEBO3MOXHO
pacnpsMunTb.

b5.1.2.4 YcTaHOBKa HOBOro KagMMeBOro AMcka

YT106bI CTABUIN3NPOBATh YYBCTBUTEIBHOCTb MCKPOO6PA3YIOLLEro MEXaHM3Ma, PEeKOMEHAYETCA CheayloLlas
npoueaypa ycTaHoBKa HOBOMO KaJMMEBOro AMCKA:

@) YCTaHOBUTb AMCK Ha MCKPOOBPA3YIOLLEM MEXAHU3ME;

6) NOAKIIOUYNTL BbIXOAHbIE 3aXXMMbl MCKPOO6pa3yloLWwero MexaHn3ma K Lenu co 3Ha4eHUsIMN MHAYKTUBHOCTY -
95 MIH, HanpshxeHus - 24 B, noctossHHOro Toka - 100 MA (kak ykasaHo B 10.3) u NnpoM3BecTn He MeHee
20000 obopoTOB AepxaTens NpoBosioYeKk B aTMOcdepe BO3AYXa;

B) YCTa@HOBMUTb HOBble MPOBOJIOYKWN, MOAFOTOB/EHHbIE N OYULLEHHbIE B COOTBETCTBMKU C B.1.4, n NoaKIunTb
BbIXOAHble 3aXWMbl UCKPOObpa3yloLero MexaHmamMa K HeaNeKTPOJUTUYECKOMY KOHAEHCATOPY €MKOCTbIO 2
MKD, 3apsi)XaeMOMy 4yepe3 pe3nucTop conpoTuBneHnem 2 KkOm;

r) 3anofIHUTb COCYA B3PbIBHOM KaMepbl NpeaCcTaBUTEIbHOW B3pbIBOOMACHOM cMecbio ans noarpynnsl IIA (nnu
rpynnsl I). B cootBeTcTBMM € 10.2 nogatb HanpsixkeHne 70 B noctosiHHOro Toka (ansa rpynnel I - 95 B) Ha
€MKOCTHYHO Lenb W BpallaTb MCKPOOHPA3yOLWMA MEXaHM3M, NOKa He BOCM/IaMEHUTCS B3pbIBOOMAcHas CMecCb
unu He npousonget 400 060poTOB AepxaTens NpoBonoyeKk. Ecnn BocniaMmeHeHne KOHTPOSIbHOM
B3PbIBOOMACHOM CMECcK NpomM30LWio, TO NOC/AeA0BaTEe/IbHO CHMXATb HamnpsiXxeHne Ha 5% n noBTopsSTb
OonMncaHHyo npoueaypy Ao Tex nop, noka 3a 400 o6opoToB He 6yaeT BOCMIaMEHEHUS CMecH;

) NOBTOPUTb AEUCTBMS N0 NOAMYHKTY ) Npu HanpshxeHnn 60 B nocTtosHHoro Toka (ans rpynnel 1-80 B);
€C/ln BOCMJIaMeHEHUsT HE NMPOUCXOANT, MOBTOPUTb AEUCTBUSA MO NOAMYHKTY I);

€) NoBTOpUTb AENCTBUS MO NOAMYHKTY A) Npu HanpshxeHun 50 B noctosHHoro Toka (ana rpynnsl 1-70 B);
€eCnv BOCMNJIaMeHEHUs He NPOUCXOANT, MOBTOPUTbL AENCTBUS MO NOAMNYHKTY T);

Mpouenypy NoBTOPATbL A0 TEX MOp, Noka He NpoM30oNAeT BOCMJIaMeHeHMe NpeaCTaBUTENbHON B3PbIBOOMNACHOM
CMeCH Mo MOAMNYHKTY €).

B.1.2.5 O6nactb NpMMeHeHUs UCKpoobpasytowero MexaHm3ama

5.1.2.5.1 WUckpoobpasywuinm mexaHmam I Tuna npeaHasHayeH anasa UCnbiTaHusa Ha MckpobesonacHoCTb
OMUYECKNX, MPOCTbIX MHAYKTUBHbIX U EMKOCTHbIX LIENEN, @ TAKXE APYIrnX KOMOUHUPOBAHHbIX LIENEU, A1
KOTOpPbIX OH BOCIPOU3BOAUT Hanbosiee onacHbIe yC/10Bus pa3psigoobpa3oBaHus, CO Cneayoummm
npeaenbHbIMW NapaMeTpamu:

a) ucnbiTaTeNbHbIN TOK - He 6onee 3A;

6) paboyee Harpsi>KxeHue UCMbITYEMbIX JIEKTPUYECKUX Lerne - He 6os1ee 1000 B;
B) AN MHAYKTUBHbIX Lienein - MHAYKTUBHOCTb He 6onee 1 MH;

r) YacTtoTa ToKa B 3NEKTPUYECKUX uenax - He 6onee 1,5 MIu.

MpumeyaHue - Mpu nposBeaeHnn MCMbITaHUM cnengyeTr npuHMMaThb MEpbl, 4yT0b6bI TOK B WHAYKTUBHbIX LIE€INSAX BO
BpeMs 3a@MKHYTOIo COCTOSAAHUA KOHTaAGKTOB NpuHMMalsl yCraHoBuBLLUEECS 3Ha4YeHNE, a KOHAEHCATOPp B riepnoj
Pa30MKHYTOIro COCTOSAHNSA KOHTaKTOB NOJIHOCTbIO 3apsiiKasics.



B.1.2.5.2 Ecn nckpoobpasyrowmit MexaHusM I Tuna npuMeHsIIoT 4718 UCAbITaHW Lered ¢ napamMeTpamu,
BbIXOASWMMY 38 yKa3aHHble B b.1.2.5.1 npeaensi, HEO6X0ANMO KOHTPO/IMPOBAaTb COXpPaHeHne ero
YyBCTBUTE/IbHOCTYU U, MPU HEOOXOANMOCTU, MPUHUMATb CrELNaIbHbIE MEPbI A1 €€ BOCCTaHOBIEHNS WU
yyeTa ee U3MeHEHUs1 B pe3ysibTatax UCMbITaHNA.

MpumeyarHusa

1 Ecnu ucnbiTaTeNbHbI TOK npesBbilwaeT 3A, Harpes BOsibPpaMOBbIX MPOBOSIOYEK MOXET CTaTb
AOMNONHUTENBHON MPUYMHON BOCMN/IAMEHEHUS U NOBAUATb Ha pe3ynbTaTbl UCMbITAHUN.

2 EMKOCTHblE U MHAYKTUBHbIE LIEMM CO 3HAUYUTENbHBIMU MOCTOSAHHBIMU BPEMEHM MOXHO UCMbITbIBATD,
HanpuMep, yMeHblUas 4acToTy BpalleHUs MCKpoobpasylollero MexaHM3Ma. EMKOCTHbIE LIeNy MOXHO
NCMbITbIBaTb, CHSB ABE WA TPU NPOBOMOYKHN. PN 3TOM HEO6XOAUMO YUUTbIBATb, YTO CHUXKEHME YaCTOTbl
BPalLEHNS NCKPOOBpa3yoLero MexaHM3mMa MOXeT U3MEHUTb €ro YyBCTBUTENbHOCTb.

b.1.3 Uckpoobpa3syrownin mexaHunsm II Tuna
b5.1.3.1 KoHcTpyKkums

b6.1.3.1.1 Uckpoobpa3zyroLmnit mexaHnsm II Tuna (pucyHok 5.9) coctouTt u3 BpaLyarouerocss MeTaiyindeckoro
ANCKA, Ha OKPY>XXHOCTU KOTOPOIro pacriosioxeHbl 10 OUMHKOBAHHbIX CTaslbHbIX rPoBoJsioYeK anameTpom 0,4 mMMm.
B kauecTtBe HEnoABMXXHOI0O 3J1IEKTPOAA CIIYXUT CTaslbHas nusoyka tosawmHor 0,25-0,3 MM C BbICOTOM 3y6a
0,4-0,5 mm. CBOb6OAHAas A/MHAa NMPOBOJIOYKM COCTaB/ISIET ~25 MM. [Tn104Ka XECTKO 3aKpersieHa B AByX TOYKax
Ha crieynasnbHou ckobe. PaccTosiHne Mexay TOYKaMy 3aKperaeHns cocTaBnsieT ~70 MM, paaunyc 3aKpyrieHust
nuao4yku ~100 MM.

b5.1.3.1.2 lpu nogcyeTe Yncria NCKPEHUI Ka)KA40€ KOHTaKTUPOBaHNE C MUJI0YKOM yYUTbIBAKT Kak O4HO
UCKpeHune. HYactota BpalyeHnsi noaBMXHbIX KOHTAKTOB 0K0/10 40-60 06/MyH.

b.1.3.2 KannbpoBka MckpoobpasyroLjero MexaHn3ma

b5.1.3.2.1 YyBCTBUTEILHOCTb MCKPOOBPA3YOLLEro MEXaHM3Ma HEO6X0AMMO POBEPSTL 40, BO BPEMS U 110C/€
Kaxxgou cepumn mncrbitaHmi no 10.3 v 10.4.

b.1.3.2.2 HacTposiky u npoBepKy npaBuibHOCTHU paboTbl MCKpoobpa3ytouero mexaHnsma II tmna
OCyLEeCTBJIAIOT MOCPEACTBOM BK/IOYEHUS] €ro B KOHTPOJIbHYH 3JIEKTPUYECKYIO Lierb MOCTOSIHHOIMO TOKa Yepes
Kaxagble 4000 3aMbiKaHWi 1 pa3MbiKaHWA UCbITYEMON Lernu. ICKpoobpa3yroLmii MEXaHN3M CYNTAIOT
HaCTpOEHHbIM NMpPaBuIbHO, EC/IN MPOUCXOANT BOCIIaMEHEHNE MPELACTaBUTE/IbHOM (COOTBETCTBYOLEH
aKTUBM3NPOBAHHOM MNCIbITATE/IbHOM B3PbIBOONACHOM CMECH) B3PbIBOONACHOM CMECU C BEPOSITHOCTbIO HE
meHee 0,05.

b.1.3.2.3 lNapameTpbl KOHTPOJILHOM Lenu A/151 MICKpoobpa3syroujero mexaHuama II Tmna aHaiaorndHbl
napameTpam KOHTPOJIbHOM Lenu A/151 ucKpoobpa3syroujero mexaHusma I tuna, ykasaHHoeiM B 10.3.

b6.1.3.3 Obnactb npuMMeEHEHUs NCKPOObpPa3yoLero MeExaHn3mMa

b6.1.3.3.1 Uckpoobpa3yruimi mexaHu3M II Tmna npeaHa3HayYeH /158 UCbITaHUM Ha MCKpobe30nacHOCTh
UHAYKTUBHbIX Y EMKOCTHbIX 3JIEKTPUYECKUX LIEMNEU, a TaKXKE APYIrnxX KOMOUHMPOBAHHbIX LIENEN, €C/IN OH
BOCIPOU3BOANT AJ151 HUX Hambosiee onacHbIe yC/10BUs pa3psaa00bpa3oBanHms. Vickpoobpa3yrolmi mexaHu3m I1
TUNa MCrosib3yrT A1 UCTIbITAHUS 3JIEKTPUYECKUX LIENEN npu Tokax bosiee 3A, rae He MOXET 6biThb
UCro/1b30BaH MexaHm3M I Tuna. [lapaMeTpbl UCMbITYEMbIX LIENEN A0/IKHbI MMETb C/IEAYIOLINE NPEAETIbHbIE
3Ha4YeHus:

a) UCnbITaTesIbHbIN TOK - He 6osiee 10 A;

6) pabouyee HanpsixxeHne - He 6os1ee 1000 B;
B) MHAYKTUBHOCTb Lenu - He 6onee 1 H;

r) 4yacrora Toka - He 6osee 1,5 Mry.

lpnmeyaHns



1 Vickpoobpa3syrowmii mexaHusm II Tuna He MMEET MasibiX CKOPOCTEN pa3BeAEHNS] KOHTAKTOB U HE MOXET ObITb
MCI0J1b30BaH A4J151 UCMbITaHWIA Ha NCKPO6e30rnacHOCTb OMUYECKNX LiEMNEN.

2 [Npyu npoBeAeHNN NCMbITaHWIA CIEAYET NMPUHUMATL MepPHbI, YT06bI TOK B NHAYKTUBHbIX LIE€ISX BO BPEMS
3aMKHYTOIro COCTOSAHWSA KOHTAKTOB MNMprUHUMasl yCTaHOBUBLLEECS 3HaYeHNE, a KOHAEHCATop B rnepnoj
Pa30MKHYTOIro COCTOSIHNS KOHTAGKTOB MOJIHOCTbIO 3apsiKalsiCs.

b.1.3.3.2 Ecnu uckpoobpa3syroiynii mexaHn3m II Tuna npuMeHsitoT 4151 UCMbITaHui Lerevi ¢ napaMeTpamu,
BbIXOAAWMMM 33 yKa3aHHble B 5.1.3.3.1 npeaenbi, HE06X0AMMO KOHTPO/IMPOBATL COXPaHEHUE ero
YYBCTBUTEIbHOCTH U NPy HEOOXOANMOCTU MPUHUMATL CrieynasibHble MEPbI A/151 €€ BOCCTaAHOB/IEHUS UIN y4YeTa
ee U3MEHEHWsI B pe3yibTaTax UCMbITaHNA.

lMpumeyaHus

1 Ecnv ncnbiTatesibHbIA TOK MNPEBbILLAET 5A, HarpeB KOHTAaKTOB MOXET CTaTb AOMOJIHUTEbHOMN MPUYUHOM
BOCIIJIaMeHeHUS, Aeniasi HEAOCTOBEPHbBIMU Pe3y/ibTaTbl UCMbITAHUA.

2 EMKOCTHbIE M MHAYKTUBHbIE Liernu ¢ 60/1bLLUNMN TOCTOSIHHbIMU BPEMEHN MOXHO UCIbITbIBATL METOA0M
YMEHbLLIEHNS] YaCcTOTbl BPaLEHNS MCKPoobpasyroLero MexaHusma. B ciyyae ncrosib3o0BaHns
nckpoobpa3zyroujero mexaHmnsma II Tmna 415 UCrbITaHWI eMKOCTHbLIX Liernen AO/IHKHO 6bITb NCKITHYEHO
MOCTOSIHHOE COMPUKOCHOBEHMNE HECKOJIbKUX MPOBOJIOYEK C ANCKOM MnJ/ibl. Hanpumep, fornyckaercs
yCTaHaB/INBaTb OMpPEeAESIEHHOE YNC/I0 MPOBOJIOYEK, YTOObI MPOUCXOAMIA MNOJIHasA 3apsaKka eMKOCTU B
MHTEepBasiax Mexay oTAe/IbHbIMU CepusMu NCKp. [pyu oLeHKEe eMKOCTHbLIX Liernei Kaxaoe CornpuKkoCcHoBeHNE
rpOBOJIOKUN C ANCKOM MnJibl PEFTMCTPUPYIOT KaK O4HO UCKpeHue. pu 3ToM HEOBXOAMMO yYUTbIBATb, YTO
CHUM)KEHME YaCTOTbl BPALEHNS] NCKPOOOPa3yoLero MEXaHU3Ma MOXET U3MEHUTb €ro YyBCTBUTE/IbHOCTb.

b.1.4 Uckpoobpa3yrownn mexaunsm III tTuna

b5.1.4.1 KoHcTpyKkums

b5.1.4.1.1 Uckpoobpa3zyromnii MexaHnam III Tuna (pncyHok b.10) cocTouT n3 AByx nap posiMKoB. Poankm
Kaxkzov napbi MPYXKUMAaIOTCS APYr K Apyry. YacToTa BpaleHust BepxHed napbl poJIMKOB B YETbipe pas3a
MEHbLLIE YaCTOThbl BPALLUEHNS] HUXXHEH napbl.

b.1.4.1.2 MegHyto 1y>XeHyto npoBoJIoKy anametpom 0,26 MM ¢ 6apabaHa v BeEpxXHel napbl POJIMKOB MOAa0T
Ha HUWXXHIOK rapy pOJIMKOB YepPEe3 CTEK/ISIHHYIO KOJI60YKY, POMbIBAEMYIO B3PbIBOOMNACHOMN CMECHIO.
lpoBosioka nocre BbixoAa U3 KoJ1604YKM 3axXBaTbIBAETCS HUXHEN Napoi po/IMKOB M, BCEACTBUE Pa3HOCTU
CKOPOCTEW BpalLeHNs] BEPXHUX U HUXKHUX POJINKOB, PBETCS B KO/I60UKE.

b.1.4.1.3 Uccneayemyto Lenb MOAKIOHAOT K HUXKHEN 1 BEPXHEN nape poJIMKOB. 3aMbIKaHue Lenu
nponcxoanT BHE KOJI6OYKU B MOMEHT COMPUKOCHOBEHMSI C HMXKHEHM Napos poIMKoB. Pa3MbikaHue Lenu
rpoNCxXoAnNT BO B3PbIBYATON CMECH B MOMEHT pa3pbiBa rpoBOJIOKU B KO1604Ke. CKOPOCTb Pa3MbIKaHUS
KOHTakToB - oT 0,2 A0 3,0 M/c. YacToTa uckpeHumii - ot 1 4o 30 pa3 B cekyHay. [1pn cKOpoCTU pa3MbiKaHui
KOHTakToB 0,6 M/C BpeMsI 3aMKHYTOIr0 COCTOSIHUS Lienu 0kos10 10 MC, BpeMsi pa30MKHYTOro COCTOSIHUS Lienu -
oKoJsio 114 mc.

b.1.4.1.4 ConpotusneHue AByX nap pPOJIMKOB W 3a)XaTo MEXAY HUMU r1PpOBOJIOKU NMEPES €€ pa3pbiBOM - HE
6osee 0,03 OM. Pacxos B3pbiBOONACHO CMECH perynupyroT oT 2 4o 5 cm’/c.

b.1.4.2 KannbpoBka MCKpoobpasyroLero MexaHn3mMa

b5.1.4.2.1 HyBCTBUTENBHOCTL MCKPOOOPA3YyIOLLEro MEXaHN3Ma HEOOX0AMMO MPOBEPSITH [0, BO BPEMS U M10OC/IE
Kaxxaov cepmu ncnbitanmi no 10.3 n 10.4.

b.1.4.2.2 HacTpoiky u npoBepPKY npaBuibHOCTHU paboTbl MCKpoobpa3syoLero mexaHnsma III tnna
OCYLLECTB/ISIHOT MOCPEACTBOM BKIIOYEHMSI €0 B KOHTPOJIbHYIO S/IEKTPUHECKYIO LIE€Mb MOCTOSIHHOMO TOKa Yyepes
Kaxabie 4000 3aMbIKaHUA U Ppa3MbIKaHUA UCMbITyeMou yenu. MexaHn3M CYNTaloT HaCcTPOEHHbIM 1paBusibHO,
€Cc/11 rPoNCXoANT BOCII/IaMEHEHMNE MPEACTaBUTE/TbHOMN (COOTBETCTBYHOLLEN aKTUBU3NPOBAHHOM
UCMBbITaTEIbHOM B3PbIBOONAcHONM CMECU) B3PbIBOONACHON CMEcH C BEPOSITHOCTbIO He MeHee 0,05.

b5.1.4.2.3 lNapameTpbl KOHTPOJIbHOM Lenu A4/7151 NICKpoobpa3syoujero mexaHuama III tuna aHaaorndHel
napameTpam KOHTPOJIbHOM Lenu A/151 uICKpoobpa3syrouero mexaHusma I tuna v npyusegeHs! B 10.3.

b.1.4.3 O6nactb NpuMeHEHUS] NCKPOOBPa3yLLEro MEXaHN3Ma



b6.1.4.3.1 Vickpoobpa3yroiumnii mexaHu3m III Tuna npeaHa3HavYeH A5 UCbITaHUU Ha MCKPobe30mnacHoOCTb
UHAYKTUBHbIX IJIEKTPUYECKUX LIENEN, 8 TAKXKE APYIMX KOMOUHUPOBAHHbLIX LIENEMU, €C/IN OH BOCIPOM3BOANT
A/158 HUX Hambosiee ornacHble yc10BuS pa3psaaoo0bpaszoBaHus. Uckpoobpasyroumi MexaHmsm III Tuna
UCMOJ/Ib3YIOT AJ18 UCbITaHUS SJIEKTPUYECKUX LIENEN rpu Tokax bosee 10 A, rae He MOryT 6biTb MC10/1b30BaHbl
UCKpoobpasyroume MmexaHmambsl I v II TmnoB. [lapaMeTpbl UCbITYEMbIX LIENEN AO/IKHI UMETH C/IEAYIOLINE
peaesibHbIe 3Ha4YEHUA !

a) KOMMYTUPYEMbIH TOK UCIMbITYEMOMN 3/IEKTPUYECKON Lernn HE AO/IKEH MPEBbILLAaTh 3HaYEHNH, MNPy KOTOPbIX
MHAYKTUBHOCTb MCKPOOBPAa3yIoLLero MEXaHN3Ma 1 npucoeaANHNTE/IbHbIX MPOBOAOB HaYMHAET OKa3blBaThb
B/INSIHNE Ha Pe3y/bTaTbl NCMbITaHW,

6)pabouee HanpsixeHue - He 6onee 1000 B,
B) MHAYKTUBHOCTbL - HE 6osiee 1 H;

r) 4yacrora Toka - He 6osee 1,5 Mry.
lNpumeyaHus

1 Uckpoobpa3zyowmnii mexaHn3m III Tvna He MMEET MasibiX CKOPOCTEN pa3BEAEHUS KOHTAKTOB M HE MOXET
6bITb MCO/1b30BaH A/151 UCTIbITAHNI Ha MCKPO6E30NacHOCTb OMUYECKMX LiEMNEN.

2 lMpu npoBeAEHUU UCMIBITAHNI CEAYET NMPUHUMATL MEPbI, YTOObI TOK B MHAYKTUBHbIX LIEMNSIX BO BPEMS
3aMKHYTOr0 COCTOSIHUSI KOHTaKTOB MPUHUMAaJl yCTaHOBUBLLEECS 3Ha4YeHue.

b.1.4.3.2 Ecnu uckpoobpasyrowmnii mexaHn3m III Tvna npuMeHsIOT 4715 UCMbITaHWi Lernesn ¢ napameTpamu,
BbIXOASWMMY 38 yKa3aHHble B b.1.4.3.1 npeaesnbl, HEO6X0ANMO KOHTPO/IMPOBAaTb COXpaHeHne ero
YyBCTBUTE/IbHOCTU U 1IPU HEOOXOAMMOCTH MPUHNUMATL CrieynasibHbie MEPbI A1 €€ BOCCTAHOBIEHUS TN y4eTa
€€ U3MEHEHUS B pe3y/ibTaTax MUCrbiTaHui.

lpumeyaHne - MNpu 60/1bLLINX TOKaX B MCﬂbITyeMOﬁ uernn HarpeB KOHTaKTOB MOXKET CTaThb AOMO/IHUTENIbHOM
I'IpM'-JMHOﬁ BOCriJiaMeHeHus, Aesiasd HEAOCTOBEPHbIMU Pe3Y/ibTaTbl UCIbITaHWUA.
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PucyHok B.1. KnHematnyeckas cxema uckpoobpasytouwero mexaHmsma I tuna
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PucyHok B.2. KaaMneBblii KOHTaKTHbIA ANCK
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PucyHok B.3. [lepxaTenb NpoBosioyek

4.5
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1 - nzonupyouwas nnactuHa; 2 - NoABOA ToKa; 3 - N30MPOBaHHbIN 60NT; 4 - N30IMPOBAHHbIN NOAWNMHUK; 5
- BbIXOAHOE OTBEpCTMe AJ1s ra3a; 6 - LOKOJIb OCHOBaHuA; 7 - BONbdpaMoBas NpoBosiodka; 8 - Aepxartesb
NMpOBOSIOYEK; 9 - 3aXUMHOM BUHT; 10 - HAXWMHaA nnactuHa; 11 - 3axuM; 12 - kamepa; 13 - KaAMUEBbI
KOHTaKTHbIN ANCK; 14 - pe3nHOBOEe Yyr/IoTHeHUe; 15 - BxogHoe oTBepcTue Ans rasa; 16 - wectepHsa 50:12;
17 - nsonuposaHHasa MydTa; 18 - NnpMBOAHON ABUraTenb C peAyKTOpoOM

PucyHok B.4. CxeMa B3pbIBHOW KaMepbl AN UCMbITAaHUA Ha UCKpo6e30nacHOCTb



215

210
M8
1|
~ ’ i
’
il M3 ¢ 0
- H A ;‘2
0 4 ,’/,'l,
w0 Y
o~
@3 ' 2
1 1
t —
R
=1
7

226

1 - MeTann4yeckuii NopweHb; 2 - pe3anHoBas agvadparma; 3 - NPyXUHHbIN KOHTaKT

PucyHok B.5. MNpuMep aaTyumka AaBneHuns B3pbiBa

S - BbIKMOYaTeNb; F - NnpefoxpaHuTens; T, - TpaHcdopmaTop; D - ANOAHBIV BbINPSAMUTENbLHbIA MOCT; R -
pesncTop; M- npuBoAHOW ABuUraTenb; 1 - cUrHasbHas namMna; 2 - AaTyuK AaBneHus;

3 - yaepxuBaloLwWnin KOHTaKT; 4 - pene; 5 - kHonka cbpoca



PucyHok B.6. DnekTpnyeckass CxeMa aBTOMaTMUYECKOM OCTaHOBKM paboTbl B3pbIBHOW KaMepbl C MOMOLbIO
JaTynKa AaBrieHus

1 - noaBoA NUTaHuS; 2 - MeAHbI 6pycoK; 3 - BonbdpaMoBas MpoBOJIOYKaA; 4 - n3oaupyrowas niactmHa
PucyHok B.7. YCTpoIiCTBO ANa NOATOTOBKM BOMbPaMOBbIX MPOBOOYEK METOAOM OMNJ1aBfeHNS

MpuMeyaHue - OnnaBneHHbIE WapUKN CHATb WMNYMKaMun.

Tp 1
O— —1 “\
728 2
-220B 25 A
40 Om
(o | S

Tp - TPaHcdOpMaToOp C NIOLAAbIO MOMEPEYHOro Ce4YEeHUs cepaeyHmka 19 cm?; 1 - BonbdpamoBas
npososioyka; 2 - MegHble 6pyckun

PucyHok B.8. MpuHUMNManbHas anekTpuyeckasl CxemMa YCTPOMCTBA NOArOTOBKM BOJIb)PaMOBbIX MPOBOJIOYEK
METOZOM OM/aB/eHus
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1 - NOABUXHbIN KOHTAKT; 2 - HEMOABUXHbIN KOHTAKT; 3 - AUCK NMOABMXXHOIO KOHTaKTa;

4 - nnacTUHa HemnoABMXXHOIro KOHTaKTa; 5 - KpenexHbl 601T NOABMXKHOINO KOHTaKTa; 6 - Bpallatowmincs Ba
NOABWMXHOIO KOHTAKTa; 7 - KpenexHas CToliKa HEeMoABMXHOIro KOHTaKTa

PucyHok b.9. KuHematnyeckas cxemMa nckpoobpasywliero mexaHmama II tmna
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1 - 6apabaH c NpoBONIOKOW; 2 - NojatoLme poanku; 3 - gaTunK B3pbiBa; 4 - B3pbiBHas KaMepa;
5 - npuHUMatlowme ponmkun; 6 - NPUEMHUK AJ1S1 UCMOJIb30BAHHbIX MPOBOSIOYEK

PucyHok b.10. KnHematnyeckasi cxema nckpoobpasyrowujero mexaHmama III tuna

NMPUNOXEHUE B

(cnpaBoyHoe)

MpuMepbl MOHTaXXa 3JIEMEHTOB 3JIEKTPO060opyAOBaHUA.

U3MepeHune nyTei yTeukmu, 3a3opoB U pacCTOSSHMI pa3aesieHUsa Yepes3 3aJIMBOUYHbIN
KOMMNayHA U TBepAylo U30aALUnio

B.1 Baiok nckposawmTbl Ha aMoaax Cc NPOBOJIOMHbIMU BbiBOAaMMU



He ponyckaerca

5%
;

a - aleKTpuYyeckas cxeMma; 6 - HaBECHOM MOHTaX; B - NMevyaTHbI MOHTaX; Y - WYHTUpYOWMn anoa; R -
TOKOOrpaHUYNTENbHbLIN PE3NCTOP; € - K UCKpobe3onacHoW uenu (WYHTUPYHOLWEMY 3N1IEMEHTY);

1 - naHenb; 2 - NpoBOA; 3 - NeYyaTHbI NPOBOAHMK

PucyHok B.1. lMpumep BbiriosiHeHUs 6/10Ka MCKPO3aLUnTbl Ha AM0Aax C MPpoBOJIOYHbLIMU BbIBOAAMU

B.2 BsIOK MCKPO3alMUTbl HA TUpUCTOpAX



a - anekTpuyeckas cxema; 6 - HaABECHOM MOHTaX; B - NeYaTHbIN MOHTax; V - WyHTMpyloWwuin Tupmctop; R -
TOKOOrpaHUUUTENbHbIN Pe3nCTop, € - K NCKkpobe3onacHol uenu (WyHTUPYOLWeEMY 3/1eMeHTY); 1 - naHens; 2 -
npoBoA; 3 - NenecrTok; 4 - neyaTHbli NPOBOAHMK

PucyHok B.2. lNpumep BbIno/IHEHMS 6710Ka MCKPO3aLUUTbl Ha TUPUCTOPaxX

B.3 MoOHTaXx U30/JIILLMOHHON TPY6KM
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4 q 1
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1 - MecTo npucoeanHeHns NpoBoAd; 2 - nsonaums npoeoAa,; 3 - n3onsiumMoHHas pr6|<a; 4 - mecTa
3arnoJIHEHUSA U30NSUNMOHHBLIM KeeM; 5 - ocHOBaHMe WwTencenbHOro pasbema

PucyHok B.3. lpumep rnocagku Ha K€ n30a5LUNOHHON TPy 6Ku

B.4 aMepeHue nyTeil yTeuku, 3a30pOB U PAaCCTOSAHMIA pa3fesieHUs Yepes 3a/IMBOUYHbIA KOMNayHA
W TBEpPAYIO U3ONSALMIO

B.4.1 3a30pbl M pacCTOAHNA pa3geneHus yepes KoMnayHa v TBepayto M3onsunto
B.4.1.1 Hanps)eHue ans nposBeaeHNs OLEHKU AO/MKHO 6biTb onpeaeneHo B COOTBETCTBUM C 6.4.2.

B.4.1.2 3a30p paccMaTpMBaloT Kak caMoe KOpPOTKOe pPacCTosiHWE MO BO3AYyXY Mexay ABYMS NPOBOASALMMM
yactaMu. Ecnm Mexay npoBoASLLMMKM YacTsIMU MMEETCS M30MpYtowas AeTaslb, HanpuMep neperopoaka,
pPacCTOsiHNE M3MEPSIOT BAOIb MYHKTUPHbIX JINHWIA, KaK NMOKa3aHo Ha pucyHke B.4.

B.4.1.3 Ecnuv paccTosHWe Mexay TOKOMNPOBOASALMMY YacTaMu HabrvpaeTcs YacTMYHO 3a30pOM M YacTUYHO
pasAennTeNbHbIM PacCTOsTHUEM Yepes KoMnayHA U (Mnn) TBEPAYIO U30MSLUMI0, SKBUBANEHTHbIN 3a30p UIN
paccTosiHWe pasAefieHnst Yepes KOMMayHA MOXHO paccunTaTtb, Kak OMMCaHO HUXKE, a MOSYYEHHYO BETUYUHY
3aTeM CpaBHUTb C BEJIMYMHO B COOTBETCTBYIOLLEM NMYHKTE Tabnuubl 4.

[lonycTuMm, 4To Ha puUcyHke B.5 A - 3To 3a30p, B - 3TO pacCTosiHWE pasaesieHust Yepes 3a/MBOYHbINA
komnayHa, a C - paccTosiHue pasdesneHns yepes TBEpay U30SUnIo.

1 - NpoBOAHUK; 2 - 3a30p; 3 - neperopoaka

PucyHok B.4. N3mepeHue 3a30pa



NposogHuk

PucyHok B.5. I3aMepeHune CroXHbIX pacCTOSIHUI

Ecnu A MeHblUe, YeM NPUBEAEHHOE 3HaYeHMe B Tabnvue 4, ans onpeaeneHunst SKBUBaseHTHOro pacCTosiHUS
paszefieHnst MOXHO MCMNOJSIb30BaTb OAHY U3 MPUBEAEHHbIX HMXeE Tabnuy ¢ koadduuneHTammn, Ha KoTopble
YMHOXalOT U3MepEHHbIE BENMNUYUNHbI. MpKU pacyeTax He yuynTbiBaloT 3a30pbl UM pasaeneHns MeHblie 1/3
COOTBETCTBYIOLUMX 3HaYEeHUI no Tabnuue 4.

Pe3ynbTaTbl pacyeToB MO ONpPeAesEHUIO KaXA0ro SKBUBAJIEHTHOIO PacCTOSAHUS pa3AefieHnst HYXXHO C/TOXUTb U
CPaBHUTb C COOTBETCTBYIOLUM 3HAYEHWEM U3 Tabnuubl 4.

YT106bI NCMONB30BaTb MYHKT 2 (3/1€KTpUYECKUA 3a30p) M3 Tabnuubl 4, HEO6XOAMMO YMHOXWUTb U3MEPEHHbIE
3HayeHus Ha cneaytolime Ko3hPdULMEHTbI U pe3ynbTaTbl CIOXKUTb:

3HauyeHne HanpsXKeHus nm<10B 100B£U<30B U3308B
MyTn yteukn, A 1 1 1
MM B 3 3 3
C 3 4 6

YT106bl MCNONb30BaTh CTPOKY 3 (paccTosHWE pa3geneHns dyepes 3a7nMBOYHbINM KoMMayHAa) n3 tabnauubl 4,
HE06X0AMMO YMHOXWUTb MU3MEPEHHbIE 3HAaYeHUs1 Ha creayowwme Ko3IDPULUNEHTbI U pe3ybTaTbl CIOXUTb:

Pa3HoCTb Hanps)KeHus n<10B 10B£U<30B U3308B
MyTn yteukn, A 0,33 0,33 0,33
MM B 1 1 1
C 1,00 1,33 2,00

YTo6bI MCNONb30BaTb CTPOKY 4 (paccTosiHMe pasgeneHus yepes TBEPAYH M30Ms8Unio) ns Tabnuubl 4,
He06X0AMMO YMHOXMNTb M3MEPEHHbIE 3HAUEHUS Ha crieayolmne Ko3hdULMEHTbI U Pe3y/bTaThl CIOKUTb:

Pa3HoCTb Hanps)KeHus n<10B 10B£U<30B U3308B
MNyTn yTeukwy, A 0,33 0,33 0,33
MM B 1,00 0,75 0,55
C 1 1 1

B.5 Myt yreukm
B.5.1 HanpsbkeHue aAns npoBeAeHMsl OLLEeHKN AOJIKHO ObITb OnpeaeneHo B COOTBETCTBUM C 6.4.2.

B.5.2 lnnHa nyTn yTeukn AosmkHa 6biTb M3MepeHa BAOSIb MOBEPXHOCTUN N30NSALMKN, KaK NOKa3aHO Ha pUCYHKe
B.6.

B.5.3 Eciv Ha NOBEPXHOCTUN M30MALMU UMEIKOTCS BbleMKM Mnu 6apbepbl (Meperopoakun), NokasaHHble Ha
pucyHke B.6, To:



a) ANVHY NyTU YTEYKM U3MEPSIIOT BOKPYT JIl060i BbIEMKM Ha MOBEPXHOCTU, €C/IN LWMPMHA BbIEMKM HE MeHee 3
MM;

6) ecnv U3oNSLMOHHas neperopoaka unv 6apbep yCTaHOBMIEHbI, HO HE BKJIEEHbI, AJIMHY NMYTU YTEUKU
n3MepstoT 1Mbo Hag, NMM6o noa Neperopoakoli, B 3aBUCMMOCTM OT TOrO, Kakasi BeIMYMHA MeHbLUE;

B) ecnu neperopojka, onvcaHHas B NoAnyHkTe 6), BKeeHa, ANVHY NYyTU yTEUYKU BCeraa u3MepsoT Haa
neperopoaKon.

1 - nopgnoxka; 2 - bopo3saka; 3 - 6apbep; 4 — knen

PucyHok B.6. N3MepeHMe AnnHbI NYTU yTEeUKU

1. 2 2 3

A B .

Ntz

1 - nak; 2 - NpoOBOAHMUK; 3 — NoANOXKa

PucyHok B.7. IaMepeHune C/I0XHbIX pacCTOSHUM

B.5.4 Ecnv ons cokpalleHus ANWHbBI MYTU YTEYKU MUCNOMb3YIOT 1aK, U JIaKoM MOKPbITa TONIbKO YacTb NyTw
yTeUKM, KaK NnokasaHo Ha pucyHke B.7, obLlyto 3KBUBANEHTHYIO AJIMHY MYTU YTEYKM CPABHUBAIOT C MYHKTOM 5
unun 6 Tabnuubl 4 C UCNOb30BaHNEM CeAyIOLEero pacyeTa: ANs CPpaBHEHWUS C MYHKTOM 5 cnefyeT yYMHOXUTb
B Ha l,aA-Ha 3, ons cpaBHEHNA C NYHKTOM 6 cneayeTt YMHOXWUTb B Ha 0,33 n A Ha 1. Pe3ynbTtaThl
CIIOXWUTb.

lMpuMeyaHue - Jlak MOXEeT NOKpbIBaTb UM HEe MOKPbIBaTb MPOBOAHUK.

NMPUNOXEHUE I

(cnpaBoyHoe)

FrepMmeTnzauuma

MpuMeyaHue - PucyHkun .1 NoKasbiBalOT HEKOTOPbIEe BapMaHTbl MPUMEHEHUS repMeTu3aumnm KoMmnayHa0mM.
PucyHok .2 noka3sbiBaeT gpyrue cinydau npMMeHeHust repMmeTuka, Koraa He Ucnosb3yoT 060104Ky.

.1 CuenneHune

lMpuMeyaHune - Bce BbICTynatoLwme U3 c/108 repMeTuka 4yactu 3J'IEKTpW~IECKOI7I Lenu AoMKHbI 6bITb 3aKpbITbl
KoMnayHaoM. KomnayHa AO/IKEH UMETb CUernieHne ¢ 3TMMU NOBEPXHOCTAMU pa3aena.

1.1 UckntodeHne TpeboBaHMi K MyTAM yTEUKU AN SNIEMEHTOB, 3a/UTbIX KOMMAayHAOM, OCHOBAHO Ha
OTCYTCTBMW BO3MOXXHOCTU 3arpsisHeHus. BennunHa CUT (cpaBHUTENBHONO MHAEKCA TPEKUHIOCTOMKOCTN) B
CYLLHOCTU SIBNSIETCS OLIEHKOW CTEMeHM 3arpsa3HeHuns, Heo6XoAnMoro Ans Toro, YtTobbl Bbi3BaTb Npoboi
pa3aeneHns Mexay TOKOMpOBOASAWMMY AeTansaMu. Ha OCHOBaHMM 3TOMO MOXHO cAenaTth creayrowme
AOonyLeHuns:



- €C/IN BCE 3NEKTPUUYECKME YacCTM M NOAJIOKKA MOMHOCTbIO 3aKpbITbl 060/104KaMM U HU OAHA YacCTb He
BbIXOAWUT 3@ Npefenbl 3a/IMBKN KOMNAayHZAOM, TOr4a HET pUCKa 3arps3HeHMs U No3ToMy npoboi oT
3arpsi3HEeHUs1 HEBO3MOXEH;

- ecnu Ntobas YacTb Lenu, HanpuMep OrofIeHHbIA MU U30/IMPOBAHHbIN NPOBOAHWUK, 3M1EMEHT UM NOAJIOXKKA
neyaTHOM MNaTbl, BbIXOANAT 3@ NPeAesbl KOMNAayHAa WK OH He MIOTHO NPWeraeT K rpaHvue pasaena, To TaM
MOXEeT 06pa30BaTbCs 3arpsA3HEHME U BOZHUKHYTb NPO6OW.

.2 Temneparypa
[.2.1 TemnepaTypa 3aNMBOYHOIr0 KOMNayHAa AO/XKHA COOTBETCTBOBATL 6.4.4.
MpumeyarHus

1 Bce KoMNayHAbl MMET MaKCMMasibHYO TeMnepaTypy Npu NpeBbIEHUM KOTOPOI OHU MOTYT TepsATb Un
N3MEHATb CBOM CBOMCTBA. TakMe M3MEHEHMS MOTYT Bbi3BaTb 06pa3soBaHMNE TPELLMH AN HapyLleHue
CTPYKTYpbl KOMMAyHAa U NMoBfieyb 3a coboi AOCTYN B3pbIBOOMACHOM CMecu K 60Jiee HarpeTbiM, YeMm
Hapy»Hasi, MOBEPXHOCTAM KOMMayHzaa.

2 epMeTM3npoBaHHbIE KOMMOHEHTbI MOryT 6biTb 60nee ropsunMmn nnu 6onee xonoAHbIMKU, YeM OHU Hbinn Gbl
Ha OTKPbITOM BO3AyXe, B 3aBMCUMOCTM OT TEMJIONPOBOAHOCTM KOMMayHAa.

a) bes 060no4kun
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6) NonHasa obonouka

IV

B) OTKpbITaa o6onovka

r) O6onouka c KpbILLUKOM



1 - cBo60AHas NOBEPXHOCTb; 2 - repMeTU3aLms; NofIoBMHA 3HAYEHUS M3 NMyHKTa 3 Tabnauubl 4 Npu
MWHUMANbHOM 3HayeHun 1 MM; 3 - KOMMOHEHT, repMeTU3NPYIOLLMIA MaTepuan He AONKEH MPoHWKaTb; 4 -
repMeTUsMpYOLWNii MaTepuan, ToNWNHA He 3ajaHa; 5 - MeTannyeckas Uimn M3ofsaunMoHHas obonodka; ans
MeTanIMyeckoi 060/104KUN TOLLMHY He yKasbiBatoT, (CM. 6.4), ANS U30ASALMOHHON 060/104KM TOJLUMHA
N30/151UMM LOSIKHA COOTBETCTBOBATL 3HAUEHUIO NMyHKTa 4 Tabnuubl 4

PucyHok I.1. MpuMepbl repMeTU3npoBaHHbIX Y3/10B, COOTBETCTBYHOWMNX 6.4.4 1 6.7
a) MexaHunuyeckas s3awmTa

MnHMManbHas ToNAWKnHa 40 CBO6OAHOM MOBEPXHOCTU - 1 MM

=

6) TepMmunueckas 3awmra

ToNwWKWHY onpeaensatoT Nno TeMnepaType BHELIHEN NOBEPXHOCTHU

[?

B) PazpeneHue uenei

MpuMeHstoT TpeboBaHUsA, COOTBETCTBYOLWME MYHKTY 3 Tabnuubl 4. MMHMMabHasa TONWMHA A0 CBO6OAHOM
NOBEPXHOCTU - 1 MM.



r) 3awura npegoxpaHurtenen B UCKpobe3sonacHoM uenm

MWHMManbHasa TonwmnHa 40 cBO60AHONM MOBEPXHOCTU - 1 MM

""" '_}
: }
. p—— t
| |
.

A) UcknioueHne NpoHUKHOBEHUSA BprIBOOﬂaCHOﬁ cMecmn

MnHMManbHas ToNAWKnHa 40 CBO60OAHOM MOBEPXHOCTU - 1 MM

g

PucyHok I'.2. NpumeHeHne repmetmnsaumm 6e3 060104Kmu

KntoueBble cnosa: anekTpoobopyaoBaHne B3pbiBO3aLLMLILEHHOE, nckpobesonacHas anekTpmyeckas uensb,
nckpobesonacHoe anekTpoobopyaoBaHue, CBA3aHHOE 31eKTpoobopyaoBaHMe, NpocToe
anekTpoobopynoBaHMe, 3NEKTPUYECKUI 3a30p, NYTb YTEUKM MO MOBEPXHOCTU 31EKTPOU3ONALNOHHOIO
MaTtepmana, nckpoobpasymLunii MexaHnsMm, nckpobesonacHblin TOK, KO3dPUUMEHT nckpobesonacHoCcTH

COAEP)XXAHME

1. O6nactb NpuMeHeHus

2 HopMaTuBHbIE CCbIIKU

3 OnpepeneHuns

4 I'pynnbl 1 TeMnepaTypHble Kaccbl CKpobe3onacHoro 1 CBsA3aHHOro anekTpoobopynoBaHus
5 YpoBeHb nckpobesonacHbIxX 31eKTPUYECKMX Lenewn

6 TpeboBaHuMsa Kk anekTpoobopyaoBaHUIO



7 TpeboBaHMS K 3neMeHTaM, OT KOTOPbIX 3aBUCUT UCKPOHE30MacHOCTb
8 HenoBpexaaeMmblie 351eMeHTbl, 6/10KM 3N1EMEHTOB N COEANHEHUS

9 Bapbepbl 6€30MacHOCTM Ha Anoaax

10 MpoBepKkN 1 UCNbITaHUS

11 KoHTpO/ibHble MPOBEPKU, BbIMOSIHSEMbIE U3rOTOBUTENEM

12 MapkupoBka

13 [lokymeHTauus

MpunoxeHne A OueHka MCKPO6e30MacHOCTM 3/1EKTPUYECKUX Lienen

MpunoxeHune A.1 JononHUTENbHbIE CBEAEHUS MO KOHCTPYMPOBAHUIO N OLEHKE MCKPOBE30MacHOCTH
3NeKTpoobopyaoBaHUS

MpunoxeHne b Nckpoobpasytolme MeXaHN3Mbl AN UCMbITAHUS 3/1EKTPUYECKUX Lenen Ha
McKpobe3onacHoOCTb

MpunoxeHne B MNMpuMmepbl MOHTaXa 3/IEMEHTOB 3/1EKTPO060OpPYAOBaHUsS. M3MepeHne nyTen yTeukm, 3a30poB U
pPacCTOSIHUIM pa3aesnieHns Yyepes 3a/MBOYHbIN KOMNAyHA U TBEPAYIO U30MSLMI0

MpunoxeHue I' F'epMeTnsauma


https://td-automatika.ru

