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BeefeHne

HacToAwunii cTaHgapT BXOAWT B KOMMIEKC FOCYAaPCTBEHHbIX CTAaHAAPTOB Ha B3PbIBO3aLLMLLEHHOE 3/1eK-
Tpoo6opyAoBaHue, paspabaTbiBaeMbiX TeXHUYECKUM KOMUTETOM MO cTaHAapTusauuu TK 403 «B3pbiBo3alyu-
LLeHHOe U PYAHWYHOE 3N1eKTPO060pYyA0BaHMeE» Ha OCHOBE NPUMEHEHNA MEXAYHapOAHbIX CTaHAapToB M3OK Ha
B3pbIBO3aLUVLLIEHHOE 3/1EKTPO06OPYJ0BaHMeE.

B cTaHgapT, 4ONOMHNUTENBHO K Tpe60BaHMAM MeXAyHapogHoro ctaHgapta M3K 60079-11—99. Bknto-
YeHbl MOJIOXKEHMNSA, KOHKpeTU3upyrowmue nan AOonofHAWmMe oThenbHble NyHKTbl M3K 60079-11—99 ¢
YUETOM C/I0XMBLUENCA POCCUIICKON NPaKTUKK, HOPM M TpebOBaHUIA rocyAapCTBEHHbIX CTaHAAPTOB. JONONHM-
TeNbHble Tpe6oBaHMA, OTpaXxaloL e NOTPe6HOCTU IKOHOMUKIN CTPaHbl, BblAeNeHbl B TEKCTE KYPCUBOM.

B uenax ypo6cTea 06paleHns K KOHKPEeTHbIM TEXHUYECKUM TpebOoBaHMAM B HAcTOALEM CTaHAapTe
COXpaHeHa HyMepauus pasfefios, NoApasfenios, MyHKTOB U T. M., AaHHada B ctaHgapTe M3K 60079-11 —99.

OCHOBHbIE OTNINYKA HACTOALEro ctaHAapTa oT cTaHgapTa MOK 60079-11—99 cocToAT B CnefyoLLeM.

1) CoxpaHeH MCnonb3yLMIiCca B POCCUNCKOM NpaKTUKe BEPOATHOCTHBIN NOAXOA K OLEeHKe NcKpobe-
30MacHOCTU 3N1eKTPUYECKON Lienu, KOTOPbIA, N0 HaweMy MHEHWIO, N03BoNsAeT obecrneynBath 60nee 06bEK-
TUBHYO OLIEHKY B3pPbIBO3ALUNLLEHHOCTU 3/1EKTPUYECKOr0 060py/J0BAHNS.

2) CoxpaHeHa BO3MOXHOCTb MCNONb30BaHNA YNpaBnsemMblX NONYNPOBOAHNUKOBbIX 3/1IEMEHTOB B Kaye-
CTBe OrpaHMumnTeNnein Toka A1 0C060B3pbIBO6E30MAaCcCHOr0 YPOBHS B3PbIBO3aLLMTbI 3/1eKTP006OpYy0BaHNS. Ta-
KOe peLleHne MPUHATO Ha OCHOBAHWMW VMEIOLLLErocs OMbITa OLEHKMN NCKPO6e30MacHOCTN 3/1eKTPUYECKUX Lie-
neli ¢ yCTPONCTBAMU TAKOTO TUNA, ONbITa KOHCTPYMPOBAHUSA U MPAKTUYECKOr0 UCNO/b30BaHNsA 3/1eKTPo0o6o-
PYfi0BaHWA C YKa3aHHbIMUW CPeACcTBaMU B3pbIBO3aWnThI. Mpy 3TOM BBEAEHbI [ONONHUTE/IbHbIE TPeboBaHMA,
NoBbILLAOLLME HAJEXXHOCTb 06eCneyeHns ero MCKpo6e3onacHoCTy.

3) CoxpaHeH KoahuumneHT nckpobesonacHocT 1.5 ana nckpobe3onacHbIX 3NeKTPUUECKUX Lenei
YPOBH# ia BHE 3aBUCMMOCTMN OT YMCNA YUUTbIBAEMbIX NOBPEXAEHNIA.

4) CoxpaHeHbl UCKpo6Ge30onacHble Lenu YpPOBHA /C, MOCKOMbKY OHW WUMEIT [OCTATOYHO LUMPOKYIO
0651aCcTb NPUMEHEHNS.
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FOCYLAPCTBEHHbBIA CTAHAAPT POCCUMCKOW @EAEPALNMN

3JIEKTPOOBOPYAOBAHUE B3PbIBO3A1LUVNLWEHHOE

YacTtp 1
VckpobesonacHas anekTpuyeckas uenb /

Electrical apparatus 'or explosive atmospheres.
Part 11 Intrinsic safety i

[ata BBegeHns 2001—01—01

1 O6nacTb NpUMEHEHUs

11 HacToswunii cTaHAapT pacnpoCcTpaHAeTCs Ha B3pbIBO3aLLMLLEHHOE 3/1eKTPO0bopyf0BaHMe (3NeKTPO-
TexHU4eckue yctpoiictea) rpynn | u 1l ¢ B3pbiBO3aWMTON BMAa «MCKPo6e3onacHas 3aneKTpuyeckas Lenb»,
Ha anekTpoobopyfoBaHMe C B3PbIBO3AWMNTON APYrMX BUAOB, UMetOLLLee McKpobe3onacHble U CBA3aHHbIe C
HUMU UCKPOOMacHble 3/IEKTPUYECKME Lienun, a TakXe Ha 3/1eKTPUYECKMUe Leny MeB3pbl BO3aLLULLEHHOTO
371eKTPO060PYJ0BaHNSA, KOTOPbIE 3/IEKTPUYECKN CBA3AHbI C MCKPO6E30nacHbIMY LiensMy B3pbIBO3ALLULLLEH-
HOr0 371eKTPO06OPYAOBaHMA U MOTYT OKa3aTb BIMAHME Ha X MCKPODOE30MacHOCTb.

CTaHfapT ycTaHaBmBaeT Tpe60BaHMSA K KOHCTPYKLUMUW, METOLAM UCNbITaHUA U MapKupoBKe NCKpo6e30-
NacHoro 3n1eKTpoo6opyA0BaHUsA, NCKPO6E30onacHbIX Lieneil CBA3aHHOIO 31eKTpoo6opyA0BaHNS, & TaKXKe 31EKTpPo-
o6opyAoBaHMA. NpefHa3HauYeHHOro AN NOAKMIYEHNA K UCKPO6e30nacHbIM LiensM.

1.2 CtaHpapT gononHset Tpe6oBaHus TOCT P 51330.0 K B3pbIBO3aLLMLLEHHOMY 3/1eKTP0o06Opya0Ba-
HMIO C B3PbIBO3aLLMTON BMa «MCKpo6Ge3onacHas anekTpuyeckas Lemnb».

Ecnn aneKTpuyeckn cBa3aHHOE 3/1eKTPo060opy0BaHME VMEeT B3PbIBO3aLLUTY O4HOMO0 13 BUAOB, Mepe-
yuncneHHbix B FOCT P 51330.0. TO OHO AONXHO YA0BNETBOPSATL TPE6OBAHMAM CTaHAApPTa Ha B3PbIBO3ALLUTY
KOHKpeTHOoro Bnga ntpebosaHmam FOCT P 51330.0 ogHOBpPEMEHHO.

TpeboBaHma FTOCT P 51330.0 kK nckpo6esonacHOMY W CBA3aHHOMY 3/71€KTPO06OPY0BaHUIO cregyet
NPYMeHATb B COOTBETCTBUM C NPUBEAEHHON HUXe TabnunLein 1 y4eToMm TOro, YTo 418 CBA3AHHOIO 3/1eKTPO-
060pyf0BaHNs, NpeaHa3Ha4YeHHOro A1 MCMONb30BaHUA BO B3PLIBOOMNACHOI 30HE, MPUMEHEHWE MU He Mpu-
MEeHEeHWe MepeyncneHHbIX B Tabanue NYHKTOB yYCTaHaBMBaeTCH UCX0AS M3 TpeboBaHMI K B3pbiBO3aLuTe
MCMOo/b3yeMOro Bua.

MpYMEHSOTCA WM He MPUMEHSIKOTCA TPE60BaHA
pasgenos wwm nyHkros MOCT P 1)

Pa3penbl v nyHkTsl FOCT P 51330.0 CBMUHHOC 371eKTPO06OpY-
VickpoGesoriacvioe [l0BaHVe. YCTaHaB/IMBaEM
371eKTPoo6OpY/40BaHVe MOE WV B3PhIBOOMACHBIX
son
1 r 3
4.2.2 MapK1poBKa MaKCManbHO TemrepaTypbl MoBepX-
HOCTK MpumeHstoTCA He npumeHatoTca
5.1 MakcumansHas Temneparypa noBepxHoCTu MpumeHstoTCA Hc npumenstiotes

M3gaHne oduumansHoe
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[ponomkeHve

MpUMEHSIKOTCA WM He MPUMEHSIOTCS TPeGoBaHMN
pasgeToin wm nyHktos MOCT P 51330.0

Pazgenbl v myHkTbl FOCT P S1330.0 CBsi3aHHOE 3MIEKTPO0GOpY*

Viekpobesonacuoe [l0BaHVie, yCraryiBumBac
1eKTPO0OOPYA0BaHYE MOE BHE B3pbIBOOMACHbIX
30H
1 2 3

5.3 Temneparypa NOBEPXHOCTV ¥ Temnepatypa CamoBOCH-

NnameHeHus MpumeHatoTCA He npumenstoTca
6.2 3afiep)Kka Npy OTKPbIBaHWK 060/I04KN Hc npumensatoTca Hc npumeHstoTca
7.1.1 TpeboBaHMA K HEMETANNNYECKMM 060/104KaM MpumenHsatoTca Hc npumeHstoTca
7.1.2 TpeboBaHWs K niacTMaccam Hc npumeHstoTca Hc npumeHstoTcs
7.1.3 lpoBepKa COOTBETCTBUSA XapaKTepuUCTUK MaTepuasnon

TpebosaHuam 7.1.1 Hc npumeHsatoTcs Hc npumeHstoTes
7.2 TCHNOCTOMKOCTb Hc npumeHsatoTcs He npumeHstoTca
7.3 3neKTpocTaTUYecKe 3apaabl Ha 060/104Kax U3 NaacTu-

YECKNX MATEPUaSIOB NN MX HYaCcTAX MpumeHsaoTCA Hc npumenstoTca
7.3.1 OnektpoobopyposaHue rpynnbl 1 (ToNbKO npumeya-

Hus | n2) Hc npumeHstoTca He npumeHstoTcs
7.3.2 AnekTpoobopygosaHue rpynnbl Il (ToNbKO npumeYa-

HUs 1m 2) Hc npumeHstoTca He npumenstoTcs
7.4 Pe3b060Bble 0TBEPCTUS Hc npumeHstoTca Hc npumenHstoTca
8.1 O60M0YKM 13 MaTepunanoB, COLEPXKALLMX lerkue MeTas-

bl MpumeHstoTca He npumeHstoTca
8.3 Pe3bboBble 0TBEPCTMA B MaTepuane 060/104KM He npumeHstoTca Hc npumeHstoTca
9 KpenexHble getanm He npumeHstoTca Hc npumenHstoTca
10 BnoknpoBKK He npumeHstoTca Hc npumenHstoTca
11 MNpoxofHble N301ATOPbI Hc npumeHatoTcs Hc npumenstoTca
12 Martepuanbl, UCMONb3yeMble B KauecTBe repMeTVKOB Hc npumeHsatoTcs He npumenstoTca
14 BBOfAHble YCTPOWCTBA M COEANHUTENbHbIE KOHTAKTHbIE

32KUMbI He npumeHstoTcs Hc npumenstoTcs
15 KOHTaKTHbIE 3a0KUMbI /1 383eMAIOLMX UK HYNEBbIX

3aLLUMTHBIX NPOBOAHWKOB Hc npumenstoTcs Hc npumensioTcs
16 KabenbHble 1 Tpy6Hble BBOAbI Hc npumeHstoTca Hc npumeHstoTcs
17—22 [lonaTHuTeNbHble TpeboBaHMS K 3M1eKTPoo6opyao-

BaHUIO OTeNbHbIX BUA0B He npumenstoTca He npumeHstoTcs
23.4.3.1 VicnbITaHna Ha yAapoCTONKOCTb He npumeHstoTca Hc npumeHstoTca
23.4.3.2 VicnbiTaHns copacbiBaHeM MpumenHsatoTca Hc npumeHstoTca
23.4.3.3 Heobxoanmble pesynbTathl MpumeHsatoTca Hc npumeHstoTca
23.4.5 VcnbiTaHe KpyTAWMM MOMEHTOM MPOXOAHBIX 130-

NIATOPOB Hc npumeHatoTes Hc npumenstoTca
23.4.6.1 N3mepeHue TemnepaTypbl. [NpoBepka Ternosorope-

Xnmva MpumeHsaoTCA Hc npumensioTcs
23.4.6.2 VicnbiTaHne Ha Ten/oBoi yaap He npumeHstoTca Hc npumeHstoTca
23.4.7.1—23.4.7.7 VicnbITaHWs HEMeTa//IMYecKnX 060/104eK

W YacTeil 060104eK Hc npumenstotcs Hc npumenstoTcs
23.4.7.8 OnpefeneHne CONPOTUBNEHWS W30NALMM YacTeil

060/104€eK U3 NNacTMaccshl MpumenHsatoTcs Hc npumenstoTcs
27.7 TIpumepbl MapK1pOBKK Hc npumeHsatoTcs Hc npumenstoTca
11punoxeHuc B Lx-kabCnbHbIC BBOAbI Hc npumeHatoTcs He npumeHstoTca



FOCT P 51330.10-99

11.4 Tpe6oBaHUA HACTOSALLErO CTaH4apTa ABAAOTCA 0653aTeNbHBIMU.

2 HopmatuBHbIe CCbINKU*

B HacTosLLEM CTaHAapTe NCNOJb30BaHbI CChI/IKN HacneAytoLLme cTaHaapTbl:

FOCT P 50537—93 (M3K 127—1—88) MuHmnaTiopHble NnaBkKue npefoxpaHuTenn. TepMUHONOTNA 415
MWHWATIOPHbIX MNaBKMUX NpeAoxpaHuTeneid n obuime TpeboBaHNA K MUHWATIOPHbLIM MNaBKMM BCTaBKam

FOCT P 50538—93 (M3K 127—2—89) MuHuaTIOpHble NnaBKne npegoxpaHuTenn. Tpy6yaTbie nnas-
Kne BCTaBKu

FOC! P 50539—93 (M3K 127—3—88) MuHMaTiopHble NnaBkue npefoxpaHutenn. Cy6MUHUATIOpHbIE
nnaBKne BCTaBKM

FOCT P 51330.0—99 (M 9K 60079—0—98) SnekTpoobopysoBaHme B3pbiBo3alnieHHoe. Yacts 0. O6-
me TpeboBaHuA

FOCI P 51330.8—99 SnekTpoobopyfoBaHue B3pbiBO3aLLMLLEeHHOe. YacTb 7. 3awmTa Bnaa e

FOCT 14254—% (M3K 529—89) CteneHu 3awuthl, 06ecneumBaemble o60noukamu (Kog IP)

FOCT 18311—80 N3aenus aneKTpOTEXHUYECKNE. TEPMUHBI 1 ONPeeNeHNs OCHOBHbIX MOHATUIA

FOCT 27473—87 (M3K 112—79) Martepuanbl 31eKTPOM30NALNOHHbIE TBEpAble. MeToA onpegenieHuns
CPaBHUTENBHOIO N KOHTPONbHOIO UHAEKCOB TPEKHHTOCTOMKOCTI BO BNAXHOW cpefe

3 OnpegeneHus

B cTtaHpapTe Hapsagy c onpegeneHmamu no FOCT P 51330.0 ncnonb3ytoT crnegytouyue:

3.1 nckpobesonacHas aneKTpuyeckas Lenb: ANeKTprUyeckas Lenb, B KOTOPOKA 4 M NpesnucaHHbIX HacTos-
LWMM CTaHAapTOM YCNIOBMIA UCMbITaHWA Nto6bIe MCKPEHNS He BbI3bIBAKDT BOCMNAMEHEHNE C BEPOSTHOCTb0 60/b-
weii 10 \ ano6oe TennoBoe BO3AeWCTBME He CNOCOGHO BOCMNAMEHMUTb B3PbIBOONACHYIO CMECH.

11p M e YyaH 1e— JNeKTPUYECKYIO LiEMb, He YA0BNETBOPSIOLLYI0 TPeGoBaHMsM 3.1, CUNTaOT UCKPOONacHOIA.

3.2 anekTpoobopyposaHue: Ho TOCT 18311.

3.3 nckpobesonacHoe 3neKTpoo6opyaoBaHne: NeKTPoo6bopyAoBaHMe, B KOTOPOM BCE 3/1EKTPUYECKUE
Lienu nckpo6eaonacH..

3.4 cBfzaHHOeE 3neKTpoobopyAoBaHue: IneKTpoobopyAoBaHMe, KOTOPOe COAEPXKUT Kak nckpobesonac-
Hble, TaK U MCKPOONacHbIE Lienu, Npu 3TOM KOHCTPYKLMS 31eKTPoo60py0BaHNSA BbINOAHEHa TaK, 4To
MCKPOOMacHbIE LIenu He MOryT OKasaTb OTPWLATEIbHOTO BIMAHMA Ha UCKPO6e30onacHbIe Lenu.

MpumeyaHune —CBA3aHHOE 3NEKTPOOOOPYLOBaHNE MOXET

a) MMeTb B3PbIBO3ALLWTY APYroro Bija, OTBEYAKOLLYO TPeOOBaHUAM MPUMEHEHWS BO B3PbIBOOMACHON 30HE;

6) He WMeTb B3PbIBO3ALLMTbI, HAaMPUMeEP, PerucTPUPYHOLLMIA NPMOOP, PacMONOXeEHHbIA BHE B3PbIBOOMACHOW
30HbI, C BXOAHOI MCKPO6GE30MacHON LieMblo TepMonapbl, YCTaHOB/EHHO BO B3PbIBOOMACHON 30He.

3.5 HOpMa/bHbIN pexxnum pa6oTbl: Mo TOCT 18311.

3.6 nospexpeHune: MospexaeHne N060ro afeMeHTa, pa3gefieHns, U3onauum U COefUHEHNA MeXay
aNneMeHTaMun Npu NPOBeAEHUN NCMbITAHWUI Ha MCKPO6E30NacHOCTb.

3.7 yunTbiBaemoe nospexgeHue: MoBpexaeHne 3N1eMeHTOB, pa3feneHunii, 3oNALNN 1 COefUHEHNI B
NCKPO6GE30MacHOM UM CBA3aHHOM 3/1eKTPO060PYA0BaHU, YAOBIETBOPAIOLLMX KOHCTPYKTUBHBLIM TPE60BAHN-
AM HaCTOALLero ctaHgapTa.

3.8 HeyunTbIBaemMoe noBpexgeHne: MoBpeXxAeHre 31eMeHTOB U COeJUHEHWNI B MCKPO6E30MacHOM Unu
CBSA3aHHOM 3/1eKTP0060PY0BaHNN, He YA0B/IETBOPAIOLNX KOHCTPYKTUBHBLIM TPebOBaHUAM HACTOALLEro CTaH-
Japra.

3.9 HemoBpeXnaeMblii 3/1EMEHT AN HEMOBPEeXIaemMasn COOpKa 3eMEHTOB: DieMeHT Un cbopka anemeH-
TOB, KOTOpble YA0BNETBOPAIOT Tpeb0oBaHNAM HACTOALLEro CTaHAapTa U He MOABEPraloTCa MOBPEXAEHNAM,
yKasaHHbIM B HaCTOSILLEM CTaHzapTe.

BepoATHOCTb TOr0, YTO Takve NOBPeXAeHNs Npon3oiayT B MPOLECCe IKCMyaTaLlun N XpaHeHus,
CUMTAOT HACTOMbKO HU3KOM, YTO OHA He A0MKHA NPUHUMATLCA B pacyer.

3.10 HenoBpex/aemMoe pasfeneHune unu n3onauua: PasfeneHne Unu n3onaunusa Mexay TOKOBeAyLuMu
4acTAMU, KOTOPbIE HE MO/ABEepraloTCs NOBPEXAEHUAM Ha 3aMblKaHVe MeXy 3TUMU 4acTAMM.

BepoATHOCTb TOr0, 4TO Takue MOBPEXAeHWUs NPOM30AYT B MpoLecce aKCnayaTauum UM XpaHeHus,
CUMTAIOT HACTO/IbKO HWU3KOWA, YTO OHa He J0/I)KHA NPUHUMATLCA B pacyer.

* CM. npuMeyatie dIYM «CTAHAAPTHBIGOPM> (c. 118).
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3.11 npocToe 3nekTpoobopyfoBaHMe: DNEKTPUUECKNA INEMEHT UNN KOMOMHALUA 31EMEHTOB, UMEI-
LLMUX MPOCTYH0 KOHCTPYKLMIO C TOYHO ONpee/ieHHbIMU 3eKTPUYECKUMI napameTpamu, COBMECTUMbIMU C
JOMNYyCTUMbIMI NapameTpaMu Ans NCKPO6GEe30nacHoi Lenm, K KOTOPOI OHU NOAKNHYATCA.

3.12 BHYTPEHHSAS NPOBOAKA: INEKTPUYHECKMe CoeJMHEHNS 1 MPOBOAA 3/1EKTPOMOHTAXA, BbIMOMHEHHbIE
M3roTOBUTENEM BHYTPU 3/1EKTPOOGOPYA0BAHUS.

3.13 MMHUMAaNbHBIA BocnnamMmeHsOWwMiA Tok (MBT): TOK B OMUYECKOWA MAN MHAYKTUBHOM Lensx, Bbl-
3blBalOLL NI BOCNNAMEHEHMe B3PbIBOOMNACHOW CMeCK € BeposSTHOCTHIO 10 'Mpu MCMbITaHMAX C UCMONb30Ba-
HVMEeM MCKPOO6Pa3ytoLLero MexaHn3Ma CornacHo NpuIoXKeHNs b NaM aHanorMyHOro no YyBCTBUTENLHOCTY
MCKPOOGpasyHoLLEro MexaHuLLa.

3.14 MMHUManbHOE BOCMIaMeHsOLLee HanpsXXeHre: HanpsXXeHne B eMKOCTHbIX LiensiX, Bbi3blBatoLLee
BOCM/IaMEHEHME B3PbIBOONACHOW CMeCU € BEPOSTHOCTHIO 10 ' Mpy UCNbITAHUSAX C UCMO/b30BAHNEM UCKPOO6-
pasytoLLEro MexaHW3Ma COrflaCHO MPUMOXKEHUS B LU aHaNorMyHOro no 4yBCTBUTE/IbHOCT U UCKPOOGPasyHLLEro
MexaHu3ma.

3.15 MaKcMMasbHOE BbIXOAHOE HanpsiKeHWe NOCTOSHHOTO TOKa WK 3(eKTUBHOE 3HAUYEHME NEePEMEHHOTO
(Ux): MakcumanbHOe HanpsikeHue, KOTOPOe MOXET GbITb MPUNOXEHO K COELUHUTENbHBIM YCTPONCTBaM
MCKPOOMACHbIX Lieneii CBA3aHHOTO 31eKTPO060pYA0BaHMA 6e3 HapyLLeHUs NCKPo6e3onacHoCTy.

MpumeyaHue —3HadyeHre LA MOXET BbITb PA3/IUYHBIM /19 COEAUHUTENBHBIX YCTPOWCTB PasHbIX TUMOB,
a TaKKe A1 HanpsikeHUii NepeMeHHOro 1 MOCTOSIHHOTO TOKa.

3.16 makcnmanbHoe BXOAHOe HanpskeHue (£/): MakcumanbHoe HanpsxeHue (MOCTOAHHOTO UK amn-
NUTYAHOE 3HAYEHME NEPEMEHHONO TOKa), KOTOPOEe MOXET BbiTb MPUNOXKEHO K COEAMHUTENbHBLIM YCTPOCTBaM
MCKpo6e3onacHbIX Lienein anekTpoobopynoBaHMs 6e3 HapyLLUeHUs ero NCKpo6e30nacHoCTH.

3.17 makcumanbHoe BbixogHoe HanpskeHne ((/0): MakcumanbHOe BbIXO4HOe HanpshkeHue (MOCTOAHHO-
ro unn amnnnTyaHoe 3HayeHne nepemMeHHoro TOKa), KOTOpPO€E MOXET NoABUTLCA Ha COEAUHUTENbHbIX yCTpOVI-
CTBax MCKP06e30nacHbIX Lieneit 31eKTpoo6bopyA0BaHNA B Cllyyae MPUNOXKEHNS MaKCUManbHOT0 HaNpPSXXeHUS,
Bkntovas Ugn U

MpumedyaHue—Ecu B aneKTpoobopy0BaHN UMeETCs 6o/ee OAHOTO HanpsHXKeHUs, TO MaKCUMa/bHOe
HamnpsbkeHMe Ha BbIXOfe — 3TO HanpshkeHue, COOTBETCTBYHOLLEE HamMbonee OMacHOM KOMOMHALMM MPUIOXKEHHBLIX
HanpsYKEHWA.

3.18 mMaKcMManbHbIA BXOAHON TOK (/): MakcumanbHbli TOK (MOCTOAHHBIA UAM aMNANTYLHOE 3HaYeHune
nepemMeHHOr0), KOTOPbIA MOXeT NPOTEKaTb B COEAUHUTESbHbIX YCTPOCTBAX MCKPO6GE30MacHbIX Lienei anekT-
poo6opyoBaHuNsA 6e3 HapyLIEHNA ero MCKPo6e3onacHoCTy.

3.19 MaKcMManbHbIA BbIXOAHON TOK (/,): MakcuManbHblil BbIXOAHOW TOK (MOCTOAHHBIA UAW aMNANTYA-
HOe 3HauYeHne NepemMeHHOro0), KOTOPbIA MOXET NPOTeKaTb B COEAUHUTENbHbIX YCTPOCTBAX MCKPO6e30nNacHbIX
Leneli anekTpoo6opy0BaHUA B Clyyae NPUNOXKEHUS MAKCUManbHOT0 HaNpsi>KeHns, BKloYas 1 b\,

3.20 makcuManbHaa BXOAHasA MOWHOCTb (A): MakcumanbHas BX0ofHas MOLHOCTb NCKPO6Ee30MmacHo
Lienun, KoTopas MOXeT paccenBaThbCs B 31EKTPOO6OPYA0BaHMMN 6e3 HapyLLeHNs ero MCKpo6e3onacHoCTU.

3.21 maKcuMManbHas BbIXOAHAsA MOWHOCTL (/*,): MaKkcumanbHas anekTpuyeckas MOLWHOCTb Ha BbIX0Ofe
nckpobe3onacHow Lenm aneKkTpoobopyaoBaHmS.

3.22 maKcMManbHas BHeLHAs eMKOCTb (C#): MakcumanbHoe 3HaveHve eMKOCTU MCKPO6e30nacHo Lenw,
KOTOPOE MOXET BbITb MOAKIOYEHO K COEAMHUTE/IbHbIM YCTPO/CTBaM 3/1eKTP0060pYA0BaHUA 63 HapyLLeHNs
ero Nckpob6e3onacHoCTu.

3.23 MakcumManbHas BHyTPeHHsAS eMKoCTb (C): CyMMapHas 3KBMBaNEHTHasA BHYTPEHHAS eMKOCTb, KO-
TOpas MOXET 0Ka3aTbCA Ha COeAMHUTENbHBIX YCTPOCTBAX 3/1eKTPO060PYL0BaHMA.

3.24 MaKcMMasibHas BHELUHAA UHAYKTUBHOCTD (1u): MakcumanbHoe 3HauyeHne MHAYKTUBHOCTU UCKpobe-
30MacHOM Lenu, KOTOPoe MOXET NOAKNYATLCA K COeUHUTENbHBIM YCTPOCTBAM 31eKTPOO60opyA0BaHMA 6e3
HapyLLeHMA ero McKpo6e3onacHoCTU.

3.25 MakcnmanbHas BHYTPeHHAA MHAYKTUBHOCTL (L): CymmapHas sKBMBaneHTHas BHYTPEHHAS UHOYK-
TUBHOCTb, KOTOPas MOXeT NPUCYTCTBOBATb Ha COEANHUTENbHBIX YCTPOWCTBAX 3/1eKTPO06OPYA0BAHNS.

3.26 MaKCUManbHOe OTHOLLIEHME BHELUHWX UHAYKTUBHOCTM H conpoTmBneHns (La/Rt): OTHOWEHWE NH-
ByKTuBHOCTYM (L,) K conpoTuBneHnto (/) BHeLIHel 3NeKTPUYECKOW Lenu, KOTOPoe MOXET UMeTb MECTO Ha
COeANHNTENbHOM YCTPOICTBE 3/1eKTPO060PYA0BaHNSA 6e3 HapyLLEeHNs ero MCKpo6e3onacHoCTy.

3.27 MakcumanbHOe OTHOLUEHWE BHYTPEHHWUX WHAYKTUBHOCTW H conpoTuBnenus (LJRt): OTHoweHue
WUHAYKTUBHOCTU (C ) K BHYTPEHHEMY CONpPOTUBAeHUO (/?), KOTOPOE MOXET UMETb MeCTO Ha COeAUHUTENb-
HbIX YCTPOCTBAaX 371eKTPO060OPYA0BaAHUS.
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3.2N anekTpuyecknii 3a3op: KpaTtuaiillee paccTosiHUe B OKpYXalollei cpefe Mexay TOKOBeLyL MMM
4acTsMM pa3HOro NOTEHLMa3a U MeXAy TOKOBeYLL e N 3a3eM/IEHHOM YacTAMK 3N1eKTPO06OPYL0BaHNS.

MpunmeyaHune — 3aro pacCcToAHMe pernameHTUpyeTca TO/IbKO Ans yacTeli, NoABepP>KEHHbIX BO3,CI,EI7ICTBI/IK)
aTMOC(*)epr, M HC pacnpocTpaHAETCA Ha N30/1MPOBaHHbIE WU MOKPbLITHIE N30/IALUMOHHBIM KOMMayHAO0M 4YaCTu.

3.29 aneKTpUUECKUii 3a30p Yepes 3a/MBKY KomnayHaom: KpaTuaiiwiee paccTosHMe MeXAY TOKOBEAYLLN-
MM YacCTAMM Pa3HOro NOTeHLKana uayM Mexay TOKOBefyLUEen 1 3a3eMNEHHOI YacTAMM 3/1eKTP006opyA0BaHUA
ANS 3aMUTbIX U30NALMOHHBIM KOMMayHAOM TOKOBEAYLL WX YacTeiA.

3.30 aneKTpMUeCKnii 3a30p Yepes TBEPAbIe 3NeKTPOU30NALMOHHBIE MaTepuasbl: KpaTyalillee paccTosiHue
MeXAy TOKOBeAYLWMWMH YacTAMMW pasHOro NOTeHUMana unn Mexay TOKOBeAyLleid 1 3a3eMIeHHON YacTamu
371eKTPO06OPYA0BAHNSA Yepes TBEPLble 31eKTPOU30NALNOHHbIE MaTEPUansbI.

3.31 nmyTW yTeuKu No NMOBEPXHOCTM 3N1EKTPOM30ALMOHHBIX MaTepuanos: KpaTuaiiluee paccTosHVe MexXay
TOKOBEAYLUMMMN YacTAMU PasHOro noTeHumana unm Mexxay TOKoBeayLLeld 1 3a3eMIeHHO YacTAMW 371eKTPo-
060pyA0BaHNA NO NOBEPXHOCTU 3N1EKTPOU30NALUOHHOIO MaTepumana.

3.32 MyTW yTeUKM /15 MOBEPXHOCTEN MOKPbITbIX 3/1EKTPOU30ALMOHHBIM MaTepuanom: Kpartyaiiuee pac-
CTOAHWE MeXJy TOKOBeAYLIMMH YacTAMMW pPa3HOro MoTeHUMana uam Mexay TOKOBeAyLUed 1 3a3eMNeHHOoM
YacTAMM 3NEKTPOO6OPYA0BAHNSA MO NOBEPXHOCTMN 3/1IEKTPOMN30NALNOHHOIO MaTepuana, Ha KOTOpPYH HaHeCeHo
N30/IMpYIOLLee MOKPLITHE.

3.33 HOMUVHanbHbIN TOK NpegoxpaHnTens (/): HoMWHanbHbIA TOK cpabaTbiBaHWMA NpefoxpaHuTens,
yKa3aHHbII7I n3roToBuTenem.

3.34 repmMeTUYHbIN 3NeMeHT unu 6aTapes: SneMeHT unn 6atapes, BbINOMHEHHbIE B TepMETUYHOM 060-
NOYKe, Yepes KOTOPYIO He BbIfeNfeTCs ra3 Uimv XXUAKOCTb B YCIOBUAX 3KCMyaTaLuu, onpeseneHHbIX n3roto-
BUTENEM.

MpumeyaHHe — Takve anemMeHTbl U 6aTapen MOryT 6biTb CHabXeHbl YCTPONCTBOM 6€30MacHOCTH,
MpesoXpaHsIoLLMM OT OMACHOTO BbICOKOI) BHYTPEHHErO AaBneHns Npy HapyLLeHUW YCNOBUIA 3KCMTyaTaLmmy, He Tpe-
6ytoT f06aBNEHNSA 3MIEKTPONNTA M NpefHa3HaYeHbl 118 paboTbl B TEUEHME BCEro CPOKa CyX6bl, yKasaHHOro 13roto-
BUTENEM.

3.35 repmMeTUYHbIN 31eMeHT Uamn 6atapes ¢ peryamMpyrowym KnanaHom: 3neMeHT unm 6aTtapes, Bbinos-
HeHHble B repMeTUYHON 060M104Ke, He BbifeNsAlLINe ra3 B HOPMaibHOM peXxume paboTbl, HO UMelLKe
npefoXpaHUTeNbHbIA KnanaH, No3BONAOLWMIA cbpacbiBaTb N30bITOYUHOE fa&eHNe rasa, eci BHyTpeHHee
[aB/ieHne NpeBbIllaeT 3afaHHY0 BeNNUMHY. DTN 31eMeHTbl UAn 6aTtapen He TpebyrOT 406aBNEHNS 3MEKTPO-
nra.

3.36 ouoaHbIn 6apbep 6e3onacHOCTU: BMOK, COCTOALLMIA U3 WYHTUPYOLWMX AMOA0B (B TOM umncne cTabu-
NNTPOHOB). 3aLLWLLEHHBIX PE3NCTOPAMM UK PE3NCTOPaMU 1 NMPEefOXPaHUTENAMU, N N3FOTOBNEHHbIV B Buae
OTAE/NbHOr0 3M1eKTPo060oPYL0BAHNUS NN €F0 YacTU.

3.37 uckpoobpasytowmii MexaHusm: KoOHTaKkTHOeYyCTpoiCcTBO, NpefHa3HauYeHHOe AN NPOBEAEHNA UCTbl-
TaHUN Ha NCKPOobe3onacHoeTb.

3.3KyunTbiBaeMoe pasMblKaHue W W 3amblkaHne: PasmbliKaHue nin 3aMblikaHne KOHTaKT 0B UCKPoo6pasy-
IOLLEro MexaHn3ma, peLuusytolLee Hanbonee onacHbIe yCn0BMA UCMbITaHUsA 3NeKT PUYECKON Lienu na nuckpobesonac-
HOETb.

3.39MnHMManbHas BocWwamMeHsWan aHeprus (MOWHOCTb) 3NeKTPUYECKOro paspsaga: dHeprus (Mol -
HOCTb) 3NeKT PUYECKOro paspsja, Bbi3bliBatoLLas BOCNIAMeHEeHNe B3PbIBOONACHOI CMecy C Be/lOSTHOCTbI0 10~) npu
UCMbITaHNAX C UCMONb30BAHNEM UCKPOOOPA3yHOLLEro MexaHu3ma COrnacHo NPLLIO>XKeHns b unn aHanormyHoro Ho
UyBCTBUTENLIOCT U UCK/t006PA3YIOLLIErO MEXaHU3Ma.

3.40 nckpobesonacHblii TOK (Hanps><eHne, MOLWHOCTb Uan aHeprua): Hanbonblunii TOK (Hanps>KeHue,
MOLLHOCTb LU W 3HEPrUs) B 3NeKTPUYECKOi Lenu (3neKTPUYecKOM Pasp>KK). KOTOPbINA He Bbi3blBaeT BOELLIAMEHe-
HU1e B3PbIBOOMACHOW CMeCH B NPeAnnUCaHHbIX HACTOALLMM CTaH4apTOM YCNOBUAX UCMbITaHWiA C BEPOSTHOCT b0
6whbLeir 10 3

3.41 koahchnuymeHT nckpobesonacHOCTN: OTHOLIEHNE MUHUMA.3bHbIX BOCLLAMEHAIOLMX NapaMmeTpoB K
COOTBETCTBYHLMM UCKPOHE30NACHBIM.

3.42 npefcTaBuTenbHas B3pbIBOONACHaa CMech: B3pbiBoonacHas cmech 0<)Hoii U3 rpynn (nogrpynn) B3pbl-
BO3aLLMLLEHHOTO 3N1eKTPOo06oPYA0BaHNS.

3.43 aKkTuBM3MpOBaHHAaA B3pbIB<IONacnas CMecb: B3pbiBMTacHas cMecb, 06ecrneumBaioLas npy NcnbiTaxu-
AX 3NeKTPUYECKON LIeHN 6e3 M3MEHeHMS ee NnapaMeTPOB KO3(hULMeH T UCKPobe3onacHOCTU.
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4 Tpynnbl U TeMnepaTypHble Knaccbl MCKPO6e30nacHOro 1 CBA3aHHOMO
3NeKTpoobopyfoBaHNSA

MckpobesonacHoe 1 CBA3aHHOE 3/1eKTPO06OPYA0BaHNE LOMKHO NOAPA3AeNAaTbCA HA FPYNNbl U Knaccu-
(hrumpoBaThbCA NO TemnepaTypHbIM Kiaccam B COOTBETCTBMM C pas3genamu 4 u 5 TOCT P 51330.0.

5 YpoBeHb HCKPO6E30NacHbIX 3NEKTPUUECKUX Lienei

5.1 O6wme TpeboBaHNA

5.1.1 Vickpo6e3onacHsble LieH UCKPO6e30nacHOro 1 CBA3aHHOT0 31eKTPo060pyA0BaHUSA LONKHBI ObITh 0T -
HEeceHbl K 0AHOMY M3 yYpOBHeii ia, ib nnn ic. K nckpobesonacHbIM Lensam NepeyncneHHbiX YPOBHER AOMXKHbI
NPUMEHATLCA TPeOOBAHNA HACTOALLEr0 CTaHAAPTa, 3a UCK/IIOYEHVEM CNyYaeB, KOrja yKa3sblBaeTcs WHOE.

MpuMeyaHne— VckpobesonacHble LENW ¢ napameTpami, COOTBETCTBYHOLMMM YPOBHIO ia. MOryT OAHOBpE-
MEHHO OTHOCKTHCA K YPOBHSM ib 1 iC W MMETH Pa3nnuHble NapameTpPbl A4S KaXKAOr0 13 YKasaHHbIX YPOBHE.

5.1.2 Mpwv onpeAeneHnmn ypoBHel MCKPO6e30NacHbIX Lieneil MOBPeXAeHNs 31eMEHTOB, pasfeneHuii n
COeAMHEHWIA criefyeT yuuTbiBaTb NCXOAA U3 TpeboBaHuii 7.6.

5.2 WckpobesonacHas Lenb YPOBHS ia

5.2.1 Mpv npunoXeHUn HanpsXkeHnin Umn U nckpobesonacHble Lenn YPoBHS ia He fOMKHbI Bbi3biBaTb
BOCMNaMeHeHMe B3pbIBOONACHOW CMECK B MPeAnncaHHbIX HACTOALMM CTaHAapTOM YCN0BUSAX UCMbITaHuin 0T
TEennoBOro BO3AENCTBUSA, & 0T UCKPEHU— C BEPOATHOCTbIO 6orblueii 10 B Ka>KA0M U3 CNefytoLLMX Cnyyaes:

a) Npy HOpManbLHOW paboTe M BBEAEHMMW BCEX HEYUMTbIBAEMbIX NOBPEXAEHWIA, CO34al0WMnX Hanbonee
onacHble yCnoBus;

6) npu HopManbHOI paboTe, BBEAEHUUN OLHOMO YYNTHIBAEMOTO U BCEX HEYUUTbIBAEMbIX MOBPEXAEHNIA,
cosgaloLux Hanbonee onacHble yCnoBus;

B) NpW HOpPManbHOW paboTe, BBEAEHUN [ABYX YUUTbIBAEMbIX U BCEX HEYUUTbIBAEMbIX MOBPEXAEHW,
co3faroLmnx Hanbosnee onacHble yCnoBus.

MpuMeyaHUe— B KOKIOM 13 BbiLEYKa3aHHbIX C/Ty4aeB HeYUMUTbIBAEMbIE MOBPEXAeHUs MOoiyr 6biTb
pasnuyHbIMM.

5.2.2 B UCNbITYEMbIX MU OLLEHNBAEMbIX HA MCKPO6E30NacHOCTb LIENAX MO OTHOLIEHUIO K HAMPSXEHWIO,
TOKY WU UX KOMBMHaLMN HEOOXOANMO NMPUMEHATL KoaddhmumeHT nckpobesonaeHocTn 1,540 nckpoobpasyto-
Lwero mexaHnsma | Tuna u 2 ans uckpoobpasyrLimx MexaHnamos M v /// Tunos B cooTBeTcTBUM ¢ 10.4.2.

5.2.3 Bo Bcex cniyyasx npu oLeHKe TemMnepaTypbl NOBEPXHOCTU KOIPHULUEHT NCKPOBe30naeHoCTn no
HanNpPs>KeHNI0 NN TOKY LOSIXKeH 6bITb paBeH 1.0.

MpumeyaHne—Ycnosus B3pbIBOGE3ONACHOCTY MabIX 31EMEHTOB M3M0>KeHbI B 10.7.

5.2.4 Ecnn MOXET BO3HUKHYTb TO/IbKO OHO YUNTbIBAEMOE NOBPEXAEHWE, T0 419 MPUCBOEHUS UCKPO6e-
30MacHOl Lenu ypoBHA ia NPUHUMAtOT BO BHUMaHWe TpeboBaHWsA NOANYHKTa 6), Npu YCNOBUK BbIMOHEHUSA
Tpe60BaHM HaCTOALLEero cTaHAapTa K MCKpo6e30nacHol Lenun ypoBHS ia. ECan yunTbiBaeMble NOBPEXAeHNS
He MOTYT BO3HWUKHYTb, TO 419 NPUCBOEHNSA UCKPO6e30nacHOM Lenu ypoBHA ia NPUHMMAKT BO BHUMaHUWeE
Tpe6oBaHMS NOAMNYHKTa &), MPMU YC/IOBUMW BbIMONHEHNS TpebOBaHUIA HaCTOALLEro cTaHAapTa K uckpobesonac-
HOI Lienn ypoBHS ia.

5.3 Vckpob6esonacHas Lenb ypoBHs ib

5.3.1 MMpun NpUIoXEHUN HaNPSAXKeHns 1 6' nckpobe3onacHbIe LLeNnn YpoBHS ib He LOMKHbI BbI3bIBATb
BOCM/IAMEHEHME B3PbIBOONACHOM CMECU B NMPeAnnUCaHHbIX HACTOALLMM CTaHAapTOM YCN0BUAX UCNIbITaHWA 0T
TennoBoro BO3AeNCTBNA, @ OT UCKPEHUA— C BEPOSTHOCTbIO 60Mblueil 10~] B KaXK0M M3 CNedytoLux cayyaes:

a) NpW HopManbHOW paboTe 1 BBejleHNN BCEX HEYUUTbIBAEMbIX MOBPEXAEHWI, CO3Aa0LWNX Hanbonee
OrnacHble YCoBus:

6) npu HopmanbHOI paboTe, BBEAEHMMN OLHOTO YUYNTHIBAEMOIO U BCEX HEYUMTbIBAEMbIX MOBPEXAEHWA,
co3jaloLwmx Hanbonee onacHble yCnoBus.

MpuUMCYaHUC— B KDKIOM M3 BblLLieyKa3aHHbIX Clly4aeB HeyUMTbIBaeMble MOBPEXAEHUS MOTYT 6biTb
pasnnyHbIMU.

5.3.2 Nckpobe3onacHble Lenu ypoBHA ib JOMKHBI MMETb KO3 PuLueHT uckpobeszonaeHoct 1.5um
2 (B 3aBUCUMOCT W OT WUCNONb3YEMOr0 MCKPOOBPA3YIOLLEro MexaHM3mMa) N0 OTHOLLIEHWUIO K HAaNPSAXeHUo, TOKY
UM mx KombuHaumu B cooteeTcTBUM ¢ 10.4.2.
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5.3.3 Bo Bcex cnyyasax npu oLeHKe TemnepaTypbl NOBEPXHOCTU KO3IPHULMEHT ncKpobesonacHocrn no
HanpPsXKeHNIO UK TOKY LOMXKeH 6bITb paBeH 1,0.

Mp nme yaHNe—Ycnosus B3pbIBO6E30NACTIOCTY MaIbIX 3NEMEHTOB Urto>KeHbl B 10.7.

5.3.4 Ecn y4ynTbiBaEMble NOBPEXAEHUA HE MOTYT BOSHUKHYTb, TO 419 NPUCBOEHUS NCKPO6GE30NacHoO
Lienu ypoBHS ib npuHMMaloT BO BHUMaHWe TpeboBaHWUA NOANYHKTa a), NP YCI0BMU BbIMONHeHUA TpeboBa-
HWIA HacTOALLEero cTaHAapTa K MCKpobesonacHoli Lenn ypoBHs ib.

535 WNckpobesonacHasas LUenb YyPOBHAK

5.3.5.1 Mpu npuno>keHun Hanps>kenun Uk 1 V>1ckpobesonacHble Leny YPOBHS iC He AOMKHbI BbI3biBATb
BOCM/JaMeHeHMe B3PbIBOOMACHOW CMeCK B MPeAnMCaHHbIX HACTOALWNM CTaH4apTOM YCNOBUAX UCMbITaHUA 0T
TOHOBOIO BO3AeiCTBMUA, & OT UCKPEHUi— C BEPOSTHOCTbI0 60/bIveli HY npu HopmanbHo paboTe v BBefeHNN
BCEX HEYUYM T bIBAEMbIX MOBPE>KAEHUI, CO3ALOLLMX Hanbonee onacHbIe yCoBHS.

5.3.5.2 Vickpobe3onacHble Lenu ypoBHA iC 4OMKHbI MMeTb KO3P(umumeHT uckpobesonacHocTu 1,5unm 2
(B 3aBMCMMOCT Y OT WCMO/b3YEMOr0 UCK/I006Pa3yoLLEro MexaHn3ma) no OTHOLIEHUIO K HANPA>KEHWO, TOKY Uin
X KOM6UHauun B cooTBeTCcTBUM ¢ 10.4.2.

5.3.5.3 Bo Bcex cay4asx npu oueHke TemnepaTypbl NOBEPXHOCT W KOAPMLMEHT ncKpobesonacHOCTY no
TOKY MW HANPS>KEHWO JOMKeH 6bITb /toBeH 1,0.

Mpumeyas 1e—YCcnosus BIPbIBOGEIONACHOCTY MaUlbIX 3NEMEHTOB UrtO>KeHbI B HQ 7.

5.4 TpocToe 3aneKTpoobopynoBaHmue

5.4.1 K npocTomy 3/1eKTp0060pYL0BAHNIO OTHOCAT:

a) NacCUBHbIe 3MEMEHTbI, HanpuUMep BbIK/OYaTeNN, COeANHUTENbHbIE KOPOOKM, MOTEHLMOMETPbI U
pesncTopbl:

6) ycTpoiicTBa, HaKanIMBaKLL e 3HEPTUI0, UMEIOLL e TOYHO U3BECTHbIE MapaMeTpbl, HaMmpUMep KOH-
[leHcaTopbl AN KaTYLWKN NHAYKTUBHOCTH;

B) UCTOYHWMKWN 3HEPrumn, Hanpumep Tepmonapbl U (hOTO3EMEHTbI, B KOTOPbIX 110625 U3 FeHepuMpyeMbIX
MMu BenuunH He npesbiwaeT 1,5 B. 100 m/1 n 25 MmBT.

5.4.2 NpocToe 371eKTPoo60pyA0BaHNE [OMXKHO COOTBETCTBOBATb BCEM TPe60BAHUAM HACT OALLENO CTaH-
fa/Hna.

6 TpeboBaHWA K 3/1eKTPOO6GOPYLOBaHMIO

MpumeyaHue —TpeboBaHNA 3TOrO pasfena, €CM 3TO HC OTPaXKEHO B COOTBETCTBYIOLWMX MOAMYHKTaX,
OTHOCATCS TOMbKO K KOHCTPYKTVBHBLIM OCOGEHHOCTAIM WCKPOGEOMACHOro U CBA3AHHOTO 3/1eKTPO060pYy0BaHMA,
KOTOpble BAUSKOT Ha BUJ, B3PbIBO3ALUMTBLI 1 ABNSKOTCA AOMNOMHEHWEM K 06wmuM TpebosaHmsam TOCT P 51330.0 (3a
UCK/IOYEHMEM YKa3aHHbIX B 1.2 HACTOALLEro cTaHAapTa).

Hanpvuvlep, TpQGOBaHI/IFI no repMeTmsaunin 3aIMBOYHbIM KOMMayHAOM NMPUMEHAIOT TO/IbKO B Ciy4yae,
ecnv repmeTusaumsa Heobxogmma ana obecrneyeHus TpebosaHmin 6.4.4 n 6.7.
6.1 O60n104YKN

MpumeuyaHue —OnpegeneHne o60104km —Ho FOCT P 51330.0.

6.1.1 O60104KMN [OMKHBI 06ecneynBaTh 3aWnTy BHYTPEHHNUX 3/1EMEHTOB UCKPO6E30MacHOro 1 CBA3aH-
HOrO 3/1eKTPO060OPYA0BaHNSA, yCTaHABNNBAEMOr0 BO B3PbIBOONACHON 30HE, CO CTeMneHbH 3awuTbl no FOCT
14254 B COOTBETCTBMM C YCNOBUAMY IKCMNyaTauuu.

6.1.2 ng 3aWnTbl OT NPUKOCHOBEHWSA C TOKOBEAYLIMMW YacTAMUN, HAXOAALMMCA MOL HANPsHXXEeHNEM,
N BHELIHWX BO3AeCTBMIA OKpy>KaloLeil cpefibl MOryT MCNO/b30BaTbCA 060M10YKM C Pa3IMUYHON CTEMEHbIO
3alwmnTbl. CTeneHb 3aWmnThbl 0T BHELIHWX BO3/eNCT BN 060104eK MCKPOGE30MaCHOro 1 CBA3AHHOIO 31eKTPO06opy-
[0BaHNA JO/MKHA ObITb NOATBEP>KAEHA COOTBETCTBYIOLMMU UCTIbITAHUAMU Ha NPEeAHPUA T UN-N3rOTOBUTENe
LM B UCMbITaTeNbHOI OpraHu3aLmm.

6.1.3 KpbILWKK 060104eK [OMKHbI UMeTb 3anopHble ycTpoiicTea no FOCT P 51330.0 wwm onnoméupo-
BaThCA.

6.2 TemnepaTypa NPOBOLHUKOB U MasiblX 3/1EMEHTOB

MpumeyaHune—Mable 31eMEHTbi— 37IEMEH T, MOBEPXHOCTb KOTOPbIX He npesbiaeT 10cMm.

1-3-g0 7
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6.21 Cnoil nNblAuM Ha 3NeKTpPooOb6GOpPYyAOBaHUM rpynns |

[nsa anekTpoobopyaoBaHus rpynnbl |, oTHOCAWErocs K TemnepatypHbiM Knaccam T1 —T4. He gonyc-
KaeTcs (hOpMUPOBaHWE CNOA NblN Ha 060/104KaX 3/1IEKTPOOOOPYA0BAHNA UM HA 3/IEMEHTAX BHYTPEHHEro
MOHT&XXa.

6.22 NMpoBoja BHYTpPEHHEro MOHTaxa

6.2.2.1 MakcumanbHO JOoNyCTUMBIA TOK /, A, COOTBETCTBYHLWMNIA MaKCMabHO TeMnepaType camo-
Harpesa MeTan/IM4YecKoro nNpoBoAa, BbIYNCASIOT No hopmyne

wp W+ap T4
=N TO-fl/j)] o
roe a — TemMnepaTypHbIl  KO3DPUUMEHT CONPOTMBAEHWS  MaTepuana MpoBOAHUKA (gHA Megug =
= 0,004265 1/K);
/ — TOoK nnaageHnsa NPOBOAHWKaA Npy TemnepaType oKpyxatuwiein cpegbl 40 'C, A;
N — Temnepartypa naasfeHNs matepuana NpoBogHuKa, *C (gna menm r, = 1083 “C);
tj — TemnepaTypa NPOBOAHVKa BCNEACTBME CAMOHArpeBa U Harpesa OT OKpY)KatoLLei cpeabl U AeicTBY0-
Llero 3HaueHusa Toka, *C.
[ns MefHbIX NPOBOAHMKOB 3HaYEHUA TeMMNepaTypbl NpusefeHsbl BTabnmue 1

Ta6nuya | —TemnepaTypHas Knaccuukauys MegHON NpoBOAKM (MPpY MaKCUMasbHOW TemMmepaType OKpYyXato-
Lwieii cpegpl 40 'C)

Mnowagb NonepeyHoro MakcumanbHO JONYyCTUMbIN rak. A.
ceyenus ANa TemnepaTypHOro knacca
(cn. npumeyaHue 41. mm!

AnameTp
(cM. npumeyaHue 4). MM

Tl — T4 v rpynnol | TS T6
0.035 O0LB62 0,53 0.48 043
0.050 0,001960 104 0,93 0.84
0,100 0.007850 210 190 170
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

MpumevaHnd

1 ¥YKa3aHbl MakCVMasIbHO LOMYCTUMblE 3HAUYEHUS MOCTOSHHOIO MM 3(MEKTUBHOIO 3HAYEHUS NepeMeH-
HOro TOKa.

2 [N MHOrOXW/IbHbIX MPOBOAHWKOB B KaYecTBe M/OWaAn MOMEePeYHOro CeYeHus NPUHYMAKT OOLLYH0
nnoLLazb BCEX XM MNPOBOAHUKA.

3 Tabnmua OTHOCUTCH K TMOKUM M/IOCKMM MPOBOAHMKAM, HarNpUMEp NeHTOYHbIM Kabensam, HO HC pac-
NPOCTPAHAETCA Ha MPOBOAHWKW MeyaTHbIX NaaT, Anf KOTopbIX CM. 6.2.3.

4 B Ka4ecTse AviaMeTtpa v noLaiv MornepeyHoro CEYeHNs NPUHUMAKOT HOMVHa/IbHbIE 3HAYEHVS, NpuBe-
[leHHble N3roTOBUTENIEM MPOBONA.

5 Ecnmn MakcuMasibHas BXO4Has MOLLHOCTb P He mpeBblwaeT 1,3 BT, NpoBogKa MOXeET ObITb OTHECEHA K
TemnepaTypHoMy Knaccy T4 1 1UCnonb3oBaThCs B 371EKTPOOBOPYA0BAHUN TpynMbl 1.

6.2.2.2 MaKcuMManbHblA TOK B M301MPOBaHHbIX MPOBOAHWKAX He AO/MKEH MPeBbILaTb HOMUHANLHOTO
3HaYeHMNA, YKa3aHHOro N3roToBUTENIEM MPOBOAA.

6.23 eyaTHbIe NPOBOLHMWUKMU

6.2.3.1 MeyvaTHble OAHO- WU ABYXCTOPOHHME MnaTbl TONWWHOK He MeHee 0.5 MM, ¢ neyaTHbIMMK
NPOBOAHUKAMU TONLWMHON He MeHee 35 MKM OTHOCAT K TeMMepaTypHbIM Knaccam T1 —T4 v gonyckatoT ans
NPUMEHEHNS B 31eKTPO06OpYyA0BaHMM TPYNNbl |, eCAN OHU UMEOT MUHUMASBHYIO LMPUHY NeYaTHOro Mpo-
BOAHMKa 0.3 MM, a LAMTeNbHO NPOTEKAKOLWMIA MO HAM TOK He npeBbiwaeT 0.518 A. AHaNOrMYHO neyaTHble
NPOBOAHMKN MUHUMaNbHOW WupuHbl 0.5. 1,0 M 2.0 MM OTHOCAT K TeMNepaTypHOMY Knaccy T4 npu Makcu-
ManbHbIX Tokax 0.814. 1,388 u 2,222 A. COOTBETCTBEHHO. TemnepaTy pHyt0 KnaccuukaLlmio nevyaTHbIX Npo-
BOHWKOB ANNHOWA 10 MM MU MeHee He MPOBOAAT.

6.2.3.2 B oCTaflbHbIX ClyYasx TemnepaTypHblli Knacc MefgHbIX MPOBOLHMKOB MeYaTHbIX NAaT LOMKeH
onpefenaTbca B COOTBETCTBUU C Tabnuuel 2.
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Ta6nuya 2—TemnepaTypHas KnaccutmKaLms NPOBOAHUKOB MeYaTHbIX NAaT (Mpy MakcMMasbHO TeMnepaType
OKpy>katoLeii cpegpl 40 'C)

MakcumansHas WupnHa MaKcuManbHblii [ONYyCTUMbIN TOK. J1. ans TemmepaTypHbIX Kiaccou

MEYaTHOro NPOBOAHVKA, mm

Tl — T4 v tpynnsl 1 TS T6

1 2 3 4
0.15 12 1.00 0.90
0,20 18 145 130
0.30 28 2,25 195
0,40 3.6 290 250
0.50 44 330 3.00
0,70 57 4.60 410
1.00 75 6.05 5.40
1,50 9.8 8.10 6.90
2,00 12,0 9.70 8,40
250 135 11J0 9,60
3.00 161 13.10 11.50
4.00 195 16.10 14.30
5.00 27 18.90 16.60
6,00 258 21.80 18.90

MpumevaHund

1 3HaueHus faHbl Ans MakCUMaIbHO JOMYCTUMbIX 3HAYEHWUIA NOCTOAHHOK UK 3PEKTUBHOIO 3HAYEHUS
MepeMeHHOro TOKa.

2 Tabnuua 0THOCUTCS K OAHOCTOPOHHWUM MeyYaTHbIM niatam TOALWMHON 1.6 MM 1 6onee co cnoem meau
TOMLMHON HC MeHee 35 MKM.

3 Ana nnat TonwwmHoli 0T 0.5 40 1,6 MM MakCMMarbHbI TOK YMeHbLUaOT B 1,2 pasa.

4 InA ABYXCTOPOHHUX NeYaTHbIX NaaT MakCMMasbHbIA TOK yMeHbLatoT B 1.5 pasa.

5 11 MHOTOCMOMHBIX MAaT MaKCUMasTbHbIA TOK YMEHbLLAKOT B fjBa Pa Ll

6 Mpu ToNWwmMHe Meay 18 MKM MakcMManbHbI TOK yMeHbLIaoT B 1.5 pasa.

7 Mpu ToNWmMHe cnos Mean 70 MKM MaKCUMasibHbI TOK MOXHO yBeNnumuTh B 1,3 pasa.

8 Mpy NPOXOXAEHNM NEYaTHOro0 NPOBOAHYVIKA MOZ, 3eMeHTaMu, PaccevBatoLLIMU NPWU HOPMa/bHON pabo-
Te WK NOBPEXAEHMAX MOLLHOCTL 0,25 BT nnmn 6onee, TOK yMeHbLaOT B 1.5 pasa.

9 B MecTe NMOAK/IOYEHNS 371IEMEHTOB, PAcCeVBatOLLIMX MNPV HOPMabHON paboTe UM MOBPEXAEHNAX MOLL-
HocTb 0,25 BT 1 6onee, LWMPWHY AOPOXKKM YBENMUMBAIOT B TPU pasa Ha AnnHe 10 MM UM yMeHbLUAKOT B ABa pasa
MaKCUManbHbIA TOK. ECnn [opoXKKa NpoXoauT MOA 3NeMEHTOM, AOMOMHWUTENbHO MCMOMb3YHT KO3MULMEHT,
NPWBELEHHbIA B NpUMeYaHuu 8.

6.2.3.3 [lonyCcTMble OTK/IOHEHMA MPU U3rOTOB/IEHUN MEYATHbIX MNAT HE JO/DKHblI YMeHbLUaTh MUHKN-
MasIbHYIO LWWPUHY NeYyaTHOro NpoBoAHuKa 6onee yem Ha K) % unm | MM, B 3a8BUCUMOCTU OTTOrO, Kakoe 13
3HAYeHN MeHbLLE.

6.2.3.4 TIpn MakCUManbHON BXOAHOW Mol HOCTM A He 6onee 1,3 BT neyaTHble MPOBOAHUKM MOTYT
6bITb OTHECEHbI K TemrepaTypHoMy Knaccy T4. 1 onyckalTca 418 NPUMEHeHNUs B 3/1eKTPoo6opyAoBaHNM

rpynnsl 1
6.24 Manble 3nemMeHT®l
6.2.4.1 MakcumanbHas TeMnepaTypa 3/IeMEHTOB C N/oLWafbo MoOBepXHOCTU MeHee 10cm2 Hanpumep

TPaH3UCTOPOB MW PE3UCTOPOB, MOXET MPEBbILIATh AONYCTUMYIO TEMNEPATYPY NO TeEMMepaTypHOMY Knaccy,
€C/IN BbINONHAETCA O4HO W3 CNeAYHOLWNX YCNOBUIA:

a) Npu UCNbITaHNAX cornacHo 10.7 Manble 3NeMeHTbl He JO/KHbI NOAXKNTaTb B3PbIBOOMACHYO CMECh, a
N060oe nx paspyLueHne uam geopmaLms 3a cHeT BbICOKOWM TemMnepaTypbl He LO/KHbI HapyLlaTb BUJ, B3pbIBO-
3aLlMnThI;

6) ana rpynnel | 1 TemnepaTypHOro knacca T4 pa3mepbl ManblX 3/1eMEHTOB JO/KHbI COOTBETCTBOBATb
Tabnuue 3;

B) A1 TeMMepaTypHOro knacca T5 TemnepaTtypa NOBepXHOCTM (3a UCKNHOYEHWEM MPOBOIOYHBIX BbIBO-
[10B) MasiblX 3/1IEMEHTOB He A0/MKHa npesbiwaTh 150 *C.

VB*
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Ta6nuuya 3 —/[JonycTMMble NapameTpbl A1 TeMNepaTypHoro Knacca T4. C yyeToM pa3MepoB a/emMeHTa
TeMnepaTypbl OKpy>atoLLelt cpespl

O6wan nlowanb NOBepXHOCW S. UCKAYas

Tpe6oBaHue, npegbasnsemoe K knaccy T4 n rpynne 1
NPOBONOYHbIE BbIBOALI, MM1

5< 20 Temnepatypa nosepxHocTn s 275 ‘C
52 20 PaccevBaemas mowHocTs S 1,3 Br*
20 mv' < 55 1000 Temnepatypa nosepxHoctt s 200 °C

* PacceviBaeMyto MOLLHOCTb MOHWXKAKOT 20 1,2 BT npu Temnepatype OKpyxatowein cpegsl 60°C vam go
1,0 BT npun TemnepaTtype oKpy>catoLeli cpeabl 80 'C

6.2/12 1N NOTEHLMOMETPOB NAOLLLab MOBEPXHOCTU BbIGUMPAIOT MCXOAA U3 NOBEPXHOCTN PE3UCTUBHOTIO
3/1EMEHTa, a He BHELUHEeN MOoBepXHOCTW MoTeHUuMoMeTpa. B npouecce ucnbiTaHwii cnegyet NpuHUMaTh BO
BHUMaHWE YCNOBMSA MOHTaXa, TEM00TBOA M OXNaXAaloLWmii 3 heKT KOHCTPYKLUMM NOTEHLMOMETPA B Lie/IOM.
TemnepaTypy U3MepsoT Ha JOPOXKe NOTeHLMOMeTpa NpU MakCMManibHOM 3HAYEHUN TOKa, KOTOPbIA MOXET
npoTeKkaTb B HOPMaNbHOM UM aBapUiiHOM peXxnme paboTbl 418 3afaHHOT0 YPOBHSA MCKPo6e3onacHoi Lenu.
Ecnn n3mepeHHble 3HaYeHNs CONPOTUBIIEHNSA MOTEHLMOMETPa MeHbLle 10 % conpoTuBAEHMS NeyaTHoro npo-
BOJIHMKA, TO NPY OLEHKE CieAyeT y4nTbIiBaTb CONPOTUBIIEHWE NOC/EAHErO.

6.3 CoeanHUTENbHbIE YCTPOCTBA A1 NOAKNIOUYEHNS BHELLHMX Lieneit

6.3.1 3axum bl

6.3.1.1 3aXuUMbl 415 NPUCOEANHEHNA NCKPO6E30MacHbIX Lienei fOMKHbI YA0BNETBOPATL TPe60BaHNAM
TabnuMubl 4. H OTAENATHCA OT 32XKMMOB MCKPOONACHbIX Lienei 04HUM U3 CreayroLmx cnoco6os:

a) 32XMMbl AN NPUCOEANHEHUNSA NCKPOBE30MacHbIX U MCKPOOMACHbIX Lienei JOMKHbI ObITb pacnonoxe-
Hbl B pa3HbIX BBOAHbIX OTAENEHUSAX;

6) aneKTpPMYECKMl 3a30p MeXAY 3aXUMamMu 418 NPUCOESUHEHNA UCKPO6E30NaCHbIX N MCKPOOMNACHbIX
Lienei AomkeH cocTaBNATb He MeHee 50 MM, MpY 3TOM PacrofioXeHre 3aXUMOB 1 cnocob NPOKNaAKM NpPoBo-
[,0B [lO/DKHbI UCKNIOYATb 3aMblKaHWUA MEXAY UCKPOo6e30nacHbIMU U MCKPOOMNACHbIMU LensaMu npu obpbise
WM CMELLEeHNY NMPOBOAHMKA,;

B) NPUMEHEHUE MEeXAY 3aXMMax!n Ana npucoefuHeHns NCKPoBe3onacHbIX U UCKPOONACHbIX Lene,
PacnofioXXeHHbIX BOGHOM OTAENEeHUN, U30NALMOHHOW UM 3a3eM/IEHHOW MeTanIMyeckoi NeperopoaKm.

3Tn cnocobbl pasfeneHuns fOMKHbI NPUMEHATLCA, KOrfa MCKP0o6e30macHOCTb 3NeKTPUYECKON Lenun
MOXET ObITb HapyLLEHa COeAUHUTENbHBIMY NPOBOAAMU, KOTOPbIE NPW 06PbIBE COEANHEHUSA C 3AXKMMOM MOTYT
3aMKHYTbCA Ha fpYyrve NPOBOAHUKN UMW 31eMEHTbI BHYTPEHHETO MOHTaXa.

KOHCTPYKTUBHbIE peLLeHnst 6) 1 B) MOTYT NPUMEHSTBCA, ECNIN HANPS>KEHNE UCKPOONACHOI (CMI0BOIA) Lenu
He npesbiwaeT 1200 B gns anekTpoobopyaosanus rpynnbl | v 1000 B ans anekTpoobopygosanus rpynnsi 1.

MpuMeuyaHMNe — 3KAMbI 415 NMOACOEAMHEHUS BHELUHWX WUCTEN K MCKPOBE30MAacHOMY U CBS3aHHOMY
3/71eKTPO0BOPYA0BAHMIO [I0/KHBI 6bITb BbINOMHEHbI TaKUM 06Pa30M, YTOBbI OHW HC MOBPEXAAMCh NMPU COEANHEHMSX.

6.3.1.2 V130N1ALMOHHbIE UNW 3a3eM/IeHHbIe MET/IIMYECKNE NEPErOPOAKM [OMKHbI OTBEYATb CieAyoLWnM
Tpe6oBaHUAM:

1) Kpas NeperopofoK AO/MKHbLI OTCTYNaTh OT CTEHOK He 60/1ee YeM Ha 1,5 MM, uau SoMKHO obecneyn-
BaTbCA MUHMMaNbHOE paccTosiHue 50 MM MeXay 3aXuMamu B 1t060M HanpasBieHUW BOKPYT NeperopogKu;

2) MeTa/IMYEeCKME MePeropogKu JOMKHbI 3a3eMATLCA U UMETH A0CTATOYHYIO MPOYHOCTbL M XECTKOCTb,
YTO6bI He Pa3pyLLaTbCA NPU MOHTaXE W aKCnyaTauun. TowmHa TakuX neperoposok Ao/mkHa 6bITb He MeHee
0,45 MmM. Mpn MeHbLUER TOLWMHe NeperopoaKn LOMKHbI COOTBETCTBOBATL TpeboBaHmam 10.10.2. 3a3eM/eHHble
MeTannyecKne Neperopofku JOMKHbI NPOMycKaTb MaKCUMabHbl/ TOK, BOSMOXHbI/ B aBapUIAHbIX PeXu-
max, 63 nporopaHuna NeperopogKn Uau NOBPEXAEHUA Lienu 3a3eMeHns;

3) HemMeTanMyeckme N30NALNOHHbIE NEPeropoakn AO/MKHbI UMETb TONLWMHY He MeHee 0,9 MM 1 Kpe-
NUTLCA TaKMM 06pas3oM, YTO 6bITb 4OCTATOUHO YCTOMUMBLIMK K gedopmanmam. Mpu MeHbLueld ToNWmHe
neperoposKu LOMKHbI YL0BNeTBOPATb TpeboBaHUAM 10.10.2. HemeTannnyeckme neperopofku JONXKHbI UMETb
COOTBETCTBYHOLLMIA MHAEKC TPEKMHTOCTOWKOCTW. DNeKT puyeckme 3a30pbl, Ny TU Y TEUKM W Apyrie pacCcTOAHNSA
pasfeneHns fONKHbI U3MePATbLCA BOKPYT NEperopogku. NeKTpuyeckas NnpoyHoCTb U30NALMUMN NePeroposku Lon-
>KHa yA0BNe TBOPATb TpeboBaHusm 6.4.12.
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6.3.1.3 3HaueHMA INEKTPUYECKMX 3a30POB MEXAY HEM30/MPOBAHHLIMU TOKOBELYLLUMWN YaCTAMU 3aXKM-
MOB Pa3NNYHbIX NCKPO6E30NaCHbIX Lieneit, MeXkay 3a>K1mMamu Hea3eMeHHbIX MCKPObe3onacHbIX Lieneii n 3asem-
NEHHbIMW 4acTAMU BBOAHOIO OT/AeNeHUs 4O/MKHbI 6bITb HE MeHee MpuBefeHHbIX B Tabnuue 4. PaccTosHua
MeX[y 3aXUMaMun MCKpobe3onacHbIX Lienei Jo/MKHbI 06ecrneynsatb aneKTpUUeCKMe 3a30pbl He MeHee 6 MM
MeX[y HeM30MPOoBaHHbIMW YaCTAMU BHELIHWUX NPOBOJHWUKOB B COOTBETCTBMU C PUCYHKOM 1. lMpu aTom
Heo6X0AMMO YUNTbIBaTb BO3MOXHOE NepemeLLieHNe XECTKO He 3aKpenneHHbIX MeTanIMyecknx YacTeil.

6.3.1.4 Ecnu npun aHanu3e 6e30MacHOCTY He Bbl/IN YUTEHbI BO3MOXHbIE MEXCOeANHEHUSA, TO MUHUMaNb-
HbI 3NEKTPUYECKNIA 3a30p MEXAY HEM30NMPOBAHHbIMU TOKOBELYLLMMMN YAaCTAMMW BHELLUHUX NPOBOAHUKOB,
MOAK/IOYAEMbIX K 3aXVWMaM MCKPO6Ge3onacHbIX Leneid, N 3a3eMIEHHbIMU METaNIMYeCKUMU UNU APYTUMA
MPOBOAALLMMMN YaCTAMU 3M1EKTPOO6OPYL0BaHNA [O/IKEH COCTaBNATL HE MeHee 3 MM.

6..2.1.5 BUHTOBble (60NTOBbIE) 3a>KUMbI JOMKHbI ObITb NPeJOXpaHeHbl 0T CaMO0TBUHUYMBAHUS, @ Kabenu n
NpPOoBO/a.COeMHEHHDBIE C 3aXKUMaMUT- OT BblepruBaHus.

6.3.1.6 3a>K1Mbl 475 NPUCOEANHEHUS BHELLHMX UCKPOGe30nacHbIX Lieneii Aas>KHbl 3aKpblBaATbCSA KPbILLKOIA,
3an1Mpaemoii cneLmaibHbIM MHCTPYMEHTOM, UK OnnoMouposaThed. TO TpeboBaHNe He OTHOCUTCA K X3eKTpo-
060pyf0BaHMI0, YCTaHaBMBaEMOMY B 060/104Kax UK WKadax, CHab>KEeHHbIX 3anopHbIMU ycTpoiicTBamu no FOCT
P 51330.0 a3u 0onNOM6OMPOBAHHBIX.

6.32 OneKTpuyeckue pas3bembl

6.3.2.1 KOHCTpyKUUs pasbemMoB, NpefjHa3HauYeHHbIX 41 MOAKMYEeHNA BHELWHUX UCKPO6e30nacHbIX
Lenei, fOMKHa OTANYATLCA OT KOHCTPYKUWUW ApYrux pasbemMoB U He [O/KHA ObiTb B3anMO3aMeHAeMOiA.
KOHCTpyKLUMA pasbema J0/I)KHA UCKIH0YaTb BO3SMOXHOCTb HEMPaBU/IbHOTO COeJMHEHUS, HanpumMep, C NOMo-
Wbl HaNPaBAAOLWKUX WTUHTOB NN THE3S,

6.3.2.2 5139 MoAKNOYEHNA CKPO6e30nacHbIX Lienei AonycKaeTca NPMMeHeHne O4HOTUMHbIX Pa3beMOB,
€CNN NPUHATLI Mepbl, UCK/THOYatoLL e BO3SMOXHOCTb UX HEMPaBW/IbHOT0 COeJMHEHNSA, HanpUMep, NPy NOMo-
LM KNtoYa, UK pas3bembl AOKHbI MAEHTUOULMPOBATLCA MAapKUPOBKON MU LIBETOBLIM KOZOM.

Tab6nuua 4—3a3opbl, NyTU YTEUKN U CPABHUTE/bHBIE WHAEKChI TPCKUHMMOM KOCTM

1 HanpsxeHve,
KB. He 6onee 0.010 0.030 0.060 0,090 0,190 0.375 0.550 0.750 1.000 1,300 1575 3.300 4.700 9.500 15.600

2 3neKTpuYecKuin
3a30p, MM 15 20 30 40 50 60 70 80 100 140 160 - -

3 JnekTpuyecKmii
3a30p 4epe3 Komna-
YH. MM 05 07 10 y 17 20 24 27 33 46 53 90 120 200 330

4 OneKTpuueckui
3a30p Yepes TBepAblii
3N1EKTPON30IALMOH-
HblA maTepuan, v 05 05 05 07 QS 10 12 14 17 23 27 45 60 100 165

5 MyTb yTeukn no
MOBEPXHOCTU 3/1EKT-
pPOM30MALNOHHOIO
matepuana, Mm 15 20 30 40 80 100 150 180 250 36.0 49.0

6 MyTb yTeukn no
MOBEPXHOCTW, MoO-
KPbITOI 3/1EKTPOM30-
NALUMOHHBIM MaTepu-

anom, mm 05 07 10 u 26 33 50 60 83 120 163
7 CpaBHu- .

e @ - 10 10 10 175 1B 255 275 25 2 25 - . - -
neke Tpg-

Al T S N I N L T G T T

MpumeyaHunsa
1439 Hanps>keHs cB. 1575 B HOPMUPYHOTCA TOSIbKO 3N1eKTPUYECKME 3a30Pbl.
2 Mpw HanpsbkeHun go 10 B CUT aneKTpou30NsLMOHHOIO MaTepuana yKasbiBaTb He TpebyeTcs.
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/ — IOKOMPOBUAHWMWIA cnoil; T — jauopu U NAHMA NYTU Yreyku
B COOTIOTCTHHU C Tabnuueii 4; B— M30pbl W AANHA NYTU yTEUKM
B COOTBETCTBMM C 6.3.1

MpumeyaHune —YKasaHHble pasmepbl Tun d —3To
3a30pbl M0 BO3AYXY U AJIMHA NYTU YTEUKU BOKPYT U30NALMN
B MWIIMMETPAX, KaK YKa3aHo BbiLLe, @ HC TO/LMHA 130N5-
Ly,

PucyHok 1—TpeboBaHus K 3a30pam U AJIMHE NYTU YTeUKN
0N 3KUMOB, K KOTOPbIM MOAKHOYEHbl  pa3fiefibHble
nckpobesonacHble NeHu

6.3.2.3 B pa3bemax, npefHasHayeHHbIX 48
/MX)K.NOYEHNS BHELLHWUX NCKPOGE30MacHbIX, He CBS-
3aHHbIX Me>K Ay CoBOti Lieneit, Ny Ty Teukn 1 3nek-
TPUYeCKMe 3a30pbl MeXKAY TOKOBeAyLMMU Yac-
TAMU. K KOTOPbIM /t0frcTYeHbl pasHble Lenu, aal-
>KHbl y40BNe TBOPATb TpPeboBaHnaM Tabauubl 4.

6.3.2.4 MpucoeanHeHWe NPOBOJOB K pasbe-
MaM [OJIXHO BbINONHATLCA B COOTBETCTBUMN C
6.3.1. Mpu ncnonb3oBaHUK CneLnanbHOro NH-
CTPYMEHTa. UCK/0YatoLWero BO3MOXHOCTb OT-
COeMHEeHMNSA XUIbl MPOBOAHMKA, Pa3beMbl [OMK-
Hbl 0TBeYaTb TONbKO TpeboBaHMAM Tabnnubl 4.

6.3.2.5 PasbeM, coaepalnii Lienu 3asem-
NeHnA. NOBPeX/AeHNe KOTOPbIX MOXET 0KasaTb
asnanmne Ha CKPO6e30MacnocTb INEKTPUYECKON
Lenwu, fo/mKeH 6bITb BbIMOJIHEH B COOTBETCTBUU
c 6.6.

6.3.2.6 AW noflOMYeHNs BHELUHWUX UCKPO-
6e30MacHbIX N NCKPOOHACHbIX Lieneii, B TOM uucne
1 CeTEBbIX AOMKHbI NPULEHATbCA pasbe.nbl, B KO-
TOPbIX MYyTW YTEUYKN N X3eKTPUYeckne 3asopsbl
Me>Ky TOKOBeAYLLMMY YacTAaMN (LU TudTamm a L
rHesgamu) yaosne TBOpPAT TpeboBaHWsAM Tab-
JMubl 4. apamMK.\eHHA MeXK Ay 3a>K1UMamu 4as npu-
coeanHeHnst kabeneit uan NPOBO<)0B YKasaHHbIX
Lieneid, .Me>Kay Hem3allpoBaHHbIMW y4acTKamm npu-
COeAMHUTENbHbIX MPOBOAOB, @ TaKXKe MeXKay 3a-
>KMMaMU 1 3a3eMreHHbIMU YaCcTAMM LONKHbI Bbl-
MOMHATbLCA B COOTBETCTBUN C T/3e60BaHNAMU
6.3.1.

6.3.3 OnpepfeneHne OTHO W e-
Huna MakKC UManbuoh UHAY K-
TUBHOCTW K CONPOTUBAEHMUNIO
(I.,/17,,) B[nAa MCTOYHMKaA nNuta-
HWS C BHYTPEHHUM COMNPOTUB-
neHunem R

OTHOLIEHNEe MaKCMManbHOW BHELHeN
WHAYKTUBHOCTU K conpoTusienunto (LJIRJ,
FH/OM, KoTOpble MOryT MOAKMYATLCA K UC-
TOYHWKY NUTaHWA C BHYTPEHHUM conpoTmnase-
HMeM R. AO/MKHO 6bITb paccynTaHo no cnegy-
owein opmyne

HeR + (tAe-R- - 12UjelL,)ui

45U1

(2

A./A,
rge e — MUHMMabHas BoCniaMeHatowWwas aHeprus. Jx;
[?  — MWHUMaNbHOEe BHYTPEeHHee CONPOTUBAEHME UCTOYHUKA NUTaHUA. OM;
W — MakcumanbHOe HanpsXeHune XonocToro xoga. B:
Z, — MaKC/uMa3bHaf MHAYKTUBHOCTb, MOAK/IIOYEHHAs K UCTOYHUKY NuTaHua. MH.
3HayeHune e. [>K. cocTaasseT 414 3NeKTpoobopya0BaHUA:
rpynnel 1...525¢ 10~
noarpynns! MA... 320- 10 *
MB.. 160- 10-*
MC ... 40 « 10-*.
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Mpu L =0

32R,
W <o (3)

dopmynsl (2) 1 (3) yunTsiBaloT KO3IP®HULMEHT 6e3onacHoCcTN 1,5 N0 TOKY, U He JONXHbI UCNOJb30-
BaTbCA. Korfga C Ha BbIXOAHbIX 3aXMUMax anekTpoobopyosaHus npesbiwaet 1% ot CO.

MpumevaHund

1 Mpn KoathpmumeHTe McKpobesonacHocTU, prauHoM 1, 3HaveHne LJR, AOMKHO ObiTb YyBennyeHo B 2.25
pasa.

2 O6bl4YHO OTHOLEHME L jRt npuMeHseTCa 48 OLEeHKN aTUAHMA pacnpejeneHHbIX NapaMeTpoB Kabens, a ero
MPUMEHeHWe 4151 COCPeSOTOHEHHbIX 3HAYEHWI A UHAYKTUBHOCTW W CONPOTHBAEHUS TpebyeT 0cO60ro paccMOTpeHNS.

634 MoCTOAHHO MNOACOefUHEHHbIe Kabennu

AneKTpoo6opyAOBaHNE, CKOHCTPYMPOBAHHOE C MOCTOAHHO NOACOeMHEHHbIM KabefieM, 0/MKHO BblTb
MCcnbITaHo B cooTBeTCTBMM € 10.13.

635 Tpeb6oBaHMA K 371eKTPUYECKUM Lenam

6.3.5.1 MckpobesonacHble U ranbBaHNYeCKN CBA3aHHbIE C HUMWU UCKPOONACHbIE Lienu Aa3>KHbl UMeTb rab-
BaHMYeCKOE pasfeneHne 0T CUI0BOMA, CUTrHabHON AN OCBE TUTENbHON CeTel NepeMeHHOro TOoKa.

[lonyckaeTcs ranbBaHN4eckoe COefiyHEHNE NCKPOBE30MACHbIX U CBA3AHHBIX C HUMW 3NeKTPUYECKUX Lieneit
yepes NCKPOo3aLM THbIE 3N1eMEHTbI C LensiMy aBTOHOMHbIX MCTOYHUKOB MUTaHus NOCTOAHHOIrO TOKa (akKymyns-
TOpHOli 6aTapen, reHepaTopa NOCTOSHHOIO TOKa, NpeobpasoBaTbis).

6.3.5.2 VckpobesonacHas Lienb He AOMKHA 3a3eMNATbCA, CNM 3TOro He TPebyoT yCcnoBua paboThbl 3Nek-
Tpoobopygosanus.

6.3.5.3 MNpu 3a3eMneHnn NCKpobe3onacHblX Lenei coefuHeHne ¢ 3e.uneil JONMKHO BbINONHATBLCSA B OfHON
TOuKe.

B cnyyae 3asemaeHus Lenn B ABYX TOYKax HEOOXOAMMO yUNTbIBATb BO3MOXKHOCTb HaBEAEHNS ONacHOro
Hanpsi><eHWs B 9TOM Lenu, 1 AON>KHbI 6bITb NPesyCMOTPeHbl A0NONHAT eNbHbIE MePbI N0 06eCNeYeHNto ee B3pbiBa-
3alUMLLEHHOCTW.

6.3.5.4 BHeluHe NcKpobesonacHble 1 UCKPOoOoNacHble Lenu Ao/MKHbI NPOKNaAbIBaThes pasfenbHbIMu Kabe-
NSMUW WU NPOBOAAMM.

6.3.5.5 lonyckaeTcs COBMELLEHME B OLHOM BHELLHEM Kabene pasHblX MCKPO6e30nacHbIX Leneit, raabaHu-
YeCKu He CBA3AHHbIX Me>KAY CO6OIA.

6.3.5.6 Bo BHeLUHel nckpobe3onacHoi Lenn fas>KHbl yYNTbIBATbHCS EMKOCTb, MHAYKTUBHOCTb U COMpPO-
TWBAEHME COeANHUT ebHbIX Kabeneii u NPOBOAOB.

6.4 TlyTu yTeukmn v 3NeKTpuyecKne 3a3opbl

641 TlyTm yTeuykKuM U 3NeKTpuyecKue 3a3opbl MeXpAy TOKONPO-
BOAAWMUMM YaCcTaMMNM

6.4.1.1 Mpw OLEHKe NyTel yTEUKN 1 INEKTPUUYECKUX 3a30pOB MeXAy HCKpo6e3onacuol n Hemckpobeso-
MacHOW Lenbio, PasNMyHbIMK NCKPO6E30MacHbIMU LenamMu, MCKPo6e3onacHbIMY LeNsMU U 3a3eMIEHHbIMU
UAN N30MPOBAHHBIMW METANIMYECKUMU YaCTAMMN 31eKTPO06OopyJ0BaHNA HEO6X0AMMO YUNTbIBATb CNeayto-
Lime ycnoBus:

1) anekTpnyeckKune 3a3opbl CregayeT M3MepsATh C y4eTOM BO3MOXHOMO 06pbina NPOBOAHWMKOB UKW CMeLLe-
HMA TOKONPOBOAALLMX YacTei. TeXHON0rnyeckme LONYCKN Npu M3roTOBEHUN HE AOMKHbI YMEHbLUATH 3330pbl
6onee yem Ha | MM nnam 10 % (6epyT MeHbLUEE M3 ABYX 3HAUYEHUIA):

2) aneKTpuyeckue 3a3opbl, y40BNeTBOPAIOLLME Tpe6OBaHUAM Tabnuubl 4. LO/MKHbI paccMaTpuBaThCa
KaK HenoBpexpaemble;

3) anekTpuyeckune 3a30pbl, He Y0B/eTBOpAOLWMe Tpe6oBaHNAM Tabnuubl 4, HO COCTaBNAOLIME He
MeHee 1/3 3HauyeHWiA, yKasaHHbIX B Tabnuue 4, 4O/MKHbI pacCMaTPUBaTLCS Kak NoABEPXKEeHHbIE YUNTbIBAEMbIM
NOBPEXAEHUAM Ha 3aMblKaHWE;

4) aneKTPUYECKHME 3a30pbl, COCTaaTAOLMe MeHee 1/3 0T 3HAYEHWIA, yKa3aHHbIX B Tabiumue 4. AO/MKHbI
paccMaTpuBaTbCA Kak MOABEPXKEHHbIE HEYYNTbIBAEMbIM MOBPEXAEHNAM Ha 3aMblKaHUe.

6.4.1.2 3nekTpuyecKune 3a3opbl 419 TOKOBEAYLIUX YacTeld, pa3fieNeHHbIX 3a3eM/IEHHbIMU MeYaTHbIM
NPOBOAHNKOM WM NEePeropojKoii, BbIMONHEHHLIMW B COOTBETCTBUM C TpeboBaHMAMK 6.4.1.6.4.10 n 6.6,
HaCTOALMM CTaHLAPTOM He pernaMeHTUpYTCS.

6.4.1.3 TlyTu yTeukn 1 3INeKTpPUYECKMNE 3a30Pbl MEXKAY WCKPOGEe3onacHbIMU LensMU 1 3a3eMaeHHbIMU
nevyaTHbI NPOBOLHMKOM iUU NEpPeroposKoii AOMNKHbIYA0BNETBOPSATb TpebosaHuaM Tabauupl 4.

B3
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6.4.1.4 3a3eM/ieHHas MeTannyeckas neperoposka A0/mMKHa NPOYHO KPenuTbCsH K OCHOBHON KOHCTPYK-
LUUWN. UMEeTb AOCTATOUHYIO TONLWMHY M TOKONPOBOAALLY CNOCOBHOCTb, YTOObI UCKIOUYNTL NeperopaHme
MeperopofKn Nan NOBPEeXAEHNS Lieny 3a3eMaeHns B aBapuiiHbIX yCNoBKSAX akcnyaTauuu. Meperopogka nn6o
[OMKHA UMEeTb TONLWUHY He MeHee 0.45 MM 1 4o/KHA 6bITb MPOYHO 3aKpenaeHa ¢ MeTal/IM4yeckoi 3a3eMeH-
HOW 4acTbto 060/104KM 31eKTPO06OPYA0BaHMSA, NMOO NPU MeHbLUER TONWMHE A0MKHA ObiTb UCMbITaHa B
cootseTcTBuK ¢ 10.10.2.

6.4.1.5 Ecnim HemeTannnyeckas M30nMpyroLwas neperoposka c COOTBETCTBYHOLWUM UHAEKCOM TPEKWUHIO-
CTOMKOCTH CUT ycTaHOBNEHA MeXAY TOKOMPOBOAAL UMY YacTAMM, 3N1eKTPUYECKME 3a30Pbl U NYTU YTEUKU
[OO/MKHBI ObITb U3MEPEHbI BOKPYT NEPEropoAKu, MPpu YCNOBUW, YTO ee TOJILLMHA COCTaBNAET He MeHee 0.9 MM,
a npy MeHbLUeR TONLWNHEe MeXaHNYecKas NPOYHOCTb MEPEropoAKMN AOMKHA BbiTh MCMbITAHA B COOTBETCTBUM C
10.10.2.

MpumcmaHHe —MeTofbl OLLEHKN MPUBELEHbI B MPUIOXKeHUN B.

642 HanpaXeHue MeXLYy TOKONPOBOAAWMUMMU YacTamMu

6.4.2.1 HanpsbkeHue, npusefeHHOe B TabaunLe 4, —3T0O HanpshkeHne MeXay Nto6biMu BYMSA TOKOMNPO-
BOAALMMM YACTAMM 3N1EKTPUYECKMX Lienel, HanpumMmep Mexzay HCKpo6e3onacHOM Lenbio U MCKPOONacHOW
4acTblo 3TOM Xe Lenu, NCKpobe3onacHOM Lenbio N MCKPOOMNACHbIMU LensaMu, MeXay NCKpo6e30nacHbIMH
LensMmn, 3N1eKTPUYECKN He CBA3AHHLIMU MeXay CO6Oo.

6.4.2.2 Mpu oueHKe 3NEeKTPMYECKMX 3a30P0B W NyTel yTeukn no Tabnuue 4 SO/MKHbI NPUHUMATLCA
CrefyloLLve 3Ha4YeHNs Hanps>KeHUs.

a) Ona aneKTpMYecKnx Lienei, ranbBaHWYeCKN He CBA3AHHbIX MeXAy co60l, B KayeCTBe 3HaueHus
Hanps>XeHNs JOMKHA MPUHUMATLCA Hanbonbllas M3 CyMM aMnAUTYAHbIX 3HAYEHNIA HANPSXKEHWU 3TUX Le-
neii. KOTopas ABNAETCA NPON3BOAHOIA OT:

- HOMUHaNbHbLIX HaNPSXEHN;

- MakCUManbHbIX HaANPsHXKEHWUI, yKasaHHbIX N3rOTOBUTENEM, KOTOPbIe MOryT 6€30MacHO NPUMEHATLCSA B
uenw;

- N06bIX HAMPSXKEHWUIA, TeHEPUPYEMbIX BHYTPU 3TOF0 3/1eKTPO060PY0BaHNS.

Ecnm 04HO 13 Hanps>eHWi cocTaBnseT MeHee 20 % OT 4pyroro, TO B KA4eCTBE MCXOLHOTO MPUHNMAIOT
60/bLUee Hanps>KeHwe.

CeTeBoe Hanpsa>KeHue JO/MKHO pacCMaTpPUBaTbLCA Cy4eTOM CTaHAapTHOIO OTKIOHEHUA OT HOMUHANb-
HOrO 3HaueHus.

Lns cuHyconpganbHbIX HANPSHYXEHWI aMNANTY4HOe 3HAUYeHWe ONpesenseTcs Kak NnponssefeHne agpek-
TUBHOTO 3HAYEHUA HOMWUHANBLHOTO HanpsaXeHns Ha 32;

6) ANA aneKTPUYECKMX Lieneid, ranbBaHNYECKN CBA3AHHbIX MexAy C060i, MakCMManbHOe 3HaYeHue
HanpsHKeHWs, KOTOpoe MOXET BO3HWKHYTb B Nt06GOW 4acTu 3Toi uenu. ITO TaKKe MOXeT 6blTb CymMMa
HanpsXKeHW pasIMYHbIX UCTOYHUKOB NUTAHWA, NOAKNHOYEHHbIX K 3/IEKTpMYecKon uenu. Ecam ogHo un3
HanpshKeHnin coctaBnseT MeHee 20 % OT ApYroro, TO B Ka4YeCTBE UCXOAHOI0 NPUHMMAIOT 60/bLUIee HanpsXxe-
Hue.

6.4.2.3 Bo Bcex ciyyadx cnefyet npuHUMaTh MakCumasbHble 3HaUYeHUA HanpsaXeHus, KOTopbie MOXHO
nosy4nTb B aBapUiiHbIX PeXnmax paboTbl B COOTBETCTBUM C pasgeniom 5.

BHelwHee Hanps)XeHWe He06X04UMMO NPMHUMATL paBHbIM Un 1 Ur Hanps>xeHns nepexogHbIX npoLec-
COB, KOTOpble MOMyT BO3HMKaTb NPM pa3MbIKaHWMW Lieny YCTPONCTBOM 3allUThl, HAaNpUMep NNaBK1M Mpegox-
paHUTeneM. He yUUTbIBAKOT NPU OLEHKe MyTei yTeukn, HO JOMKHbI NPUHUMATLCA BO BHUMaHWE Mpy OLEeHKe
3/1eKTPUYECKMX 3a30D0B.

643 OnekTpuyeckuin 3asop

6.4.3.1 Mpu n3MepeHnn 3NEKTPUUYECKNX 3a30P0B MEXAY TOKOMPOBOAALLMMM YACTAMM, U30NALNOHHbIE
neperopoakn ToNWMHOW MeHee 0.9 MM UAKM He COOTBeTCTBYHOWMe Tpe6oBaHMAM 10.10.2 He yunTbIBAKOT.
[pyrue n3onaumMoHHbIe YacTu AOMKHbI Y0BNETBOPATL TPe60BaHNAM NyHKTa 4 Tabnuubl 4.

6.4.3.2 MNpn aMNANTYAHbIX 3HAYEHNAX HanpsXkeHus cB. 1575 B Heo6xoanMo ncnonb3onath pa3genuTens-
HYI0 U30/IMPYIOLLYIO NN 333eM/IEHHYIO MeTa/llInYecKyto NeperopofKy, Kotopas A0o/KHa Y40B/ETBOPATL Tpe-
60BaHuAM 6.4.1.

644 OneKTpuyecKkuMin 3a30p Yepe3 3alMBKY KOMMNAyHAOM U Tpe-
6oBaHMA K KOMNayHAy

6.4.4.1 KomnayHA AomKeH 0TBeYaThb CeAyoLmnM TpeboBaHNsAM:

a) UMeTb pabouyyto TeMnepaTypy, ONpeaeieHHY U3roToBUTeNIeM KOMNayHaa unam o060pyn0BaHuUs, Ko-
TOpas Ao/MKHa 6bITb He MeHee MaKCUManbHO TemmepaTypbl N1060r0 37eMerrTa B yCn0BMAX repmeTusauum.

14
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Mpu TemnepaType 3neMeHTa Bbille paboueii TemnepaTypbl KOMMNayHAa He06X0ANMO NoKasaTb, Y4TO YKa-
3aHHbI 31eMeHT He NPUBEAET K MOBPEXEHUIO KOMMAayHAa, KOTOPoe MOro 6bl OTpULAaTENbHO NOBAUAThL Ha
BUJ, B3PbIBO3aLLINTbI:

6) maTepuan KomnayHpa JO/MDKeH UMeTb N0 MeHbLUeidl mepe To 3HauyeHne CUT, KOTOpoe yKa3aHO B
Tabnuue 4. ecnn Kakne-nmbo Hen3oNMPOBaHHbIE TOKONPOBOAALLME AeTann BbICTYNAT U3 KOMNayHAa. ToNb-
KO TBEPAbI MaTepuan, HampyMep 3NOKCcUAHas CMOa, MOXET MMEeTb OTKPbITYIO N He3aluLLeHHY cB0604-
HYI0 NOBEPXHOCTb, 06pa3ytoLLyt0 4acTb 060104KM (CM. pUCYHOK [.1). OH fo/MKeH oTBeYaTb TpeboBaHUAM
10.10. 1

B) MMETb XOPOLLMe aAre3noHHbIe CBOWCTBA KO BCEM TOKOMPOBOAALLMM AeTansM, 3eMeHTaM BHYTPeH-
Hero MOHTaXa, 3a UCK/IOYEHNEM CNyYaeB, KOrfa OHY pasMeLleHbl B 060/104Ke 1 NONHOCTHIO 3anuTbl KOMMNa-
YHAOM;

r) 6bITb KNacCUMULMPOBAH U3roTOBUTENEM KOMNAyH/a C YKa3aHVeM HauMeHOBaHUA U COCTaBa,;

4) KOMNayH/ He [O/MKEeH UMeT b TPELLMH, Ny3bIPbKOB, PACCNOEHMIA, BbICbINATbLCS, PACTPECKMBATHLCA C Teve-
HUEM BPEMEHN N TEePATb CBOWNX CBOWCTB BO BPEMS 3KcnayaTaLluu.

6.4.4.2 Ana HCKpo6e3omacHOro 3nekTpoobopyAoBaHUA BCe Lenu, MOLCOeAUNHEHHbIE K 3a/UTbIM
TOKONPOBOAALWMM AeTansMm n(Unm) snemeHTam U(MAM) HEM30IMPOBaHHbLIM TOKOMPOBOAAWMUMY feTansam,
BbICTYNALLMM 13 KOMNayHLAa, JOMXKHbI ObITb MCKpo6e3onacHbIMU. MOBPeXAeHUA BHYTPU KOMNayHAa fOMXK-
Hbl YUNTbIBATLCA, HO BO3MOXHOCTb BOCM/IaMEHEH NS B3PbIBOOMACHON CMeCK BHYTPM KOMMayHAa He paccmar-
puBaeTcs.

6.4.4.3 Ecnun anekTpu4yeckune Lenu, NOACOEANHEHHbIE K 3aN1UTbIM TOKONPOBOAALMM YacTaMm u(mnu)
3/1eMeHTaM M(UH) HeM301MPOBAHHLIM TOKOMPOBOAALLMM AeTansam, BbICTyNnatoWwnm n3 KoMmnayHaa, He ABns-
0TCA MCKPO6e30nacHbIMU, OHU JO/MKHbI UMeTb B3PbIBO3aLYUTY APYrux BUAOB B cooTBeTcTBUM ¢ TOCT P
51330.0.

6.4.4.4 MuHnManbHas TO/NLWMHA CN0S KOMMayHAa Haj BbICTYNAaKLWNMMM TOKOBEAYLW UMW YaCTAMU 3/eK-
Tpoo6opyAoBaHNsA JOMKHA COCTaBNATL 1/2 pacCcTOAHWSA, NPUBEAEHHOIO B NYHKTe 3 Tabnuubl 4, HO He MeHee
1 MM. YKasaHHaa TO/WMHA 3aMBKKN He TpebyeTcs, eCin 31eMEHTbl BHYTPEHHEro MOHTaXa NOMeLLeHbl B
060/104KY 13 N301ALUOHHOI0 MaTepuana, COOTBETCTBYIOLLEr0 NYHKTY 4 Tabnuubl 4. a KOMMNayH[ Haxo4uTcs B
HenocpefCTBEHHOM KOHTaKTe CO CTeHKaMun 060104KK (CM. pUCYHOK T.1).

6.4.4.5 JnekTpuyeckas NPOYHOCTb U30NALMMN FepMEeTU3NPOBAHHON KOMMNAayHLOM 3/1eKTPUYeCKOl Lenu
[LO/HKHA COOTBETCTBOBaTL TpeboBaHmAM 6.4.12.

6.4.4.2 MoBpexeHne 3anNnTOro MM repmMeTUYHO 3aKpbITOro 3/IEMEHTa, Hanpumep MoaynpoBoAHMKa,
KOTOPbIA BbINOAHEH B COOTBETCTBUM C 7.1, OfHAKO AN KOTOPOr0 HE W3BECTHbl BHYTPEHHWE 3a30pbl U
paccToAHUA Yyepes 3annBKY, [O/MKHbI PACCMaTPUBATLCA KaK efUHUYHOE YYNTbIBAEMOE MOBPEXAEHMeE.

JononHnTenbHble TpeboBaHUA NPUBEAEHbI B NPUNOXKeHNUN T

6.45 OneKTpMmYyecKnWih 3a30p 4Yepe3 TBepAbli 3nNeKTpoumsonsauwu-
OHHbIA MaTepwuan

TBepAblil 3NeKTPON30NALNOHHBI MaTepuaT (TBepfas U30naLMs) N3roTaBImBaloT METOAOM LUTaMMNOBKM
UIN OTAUBKM B (POPMe, HO He 3anuBKOW. DNeKTpuyeckas NPoOYHOCTb TBEPAON M30NALMM AOMKHA COOTBET-
CTBOBaTh 6.4.12, €CN 31eKTPMUYECKINIA 3a30p YL0BNETBOPSAET TPe60BaHUAM TabnmnLbl 4.

MpumeyaHuns

1 Ecnn v3onsums M3roToBneHa U3 ABYX WM Gonee yacTeli 31eKTPOMU3ONALMOHHOIO MaTepuana, KoTopble Ha-
[eXHO COefIMHEHbI MeXay CO60iA, TO TaKyt KOMMO3UTHYHO U30NALMI0O MOXHO paccMaTpuBaTb Kak TBEpPAYHO.

2 B HacTosLem cTaHAapTe TBepfasn M3onaumsa — 3T0 U30NSLMA 3aBOACKOrO M3roTOB/IEHUS, HaNpyUMep nnactu-
Ha. W3rOTOBMIEHHAs W3 MIACTUYECKMX MacC WM CMOMCTbIX NNacTUKOB, U30NALMOHHbIE TPYOKU WM M30NAUMSA Ha
MpoBOf@aX.

2 Nak 1 Nofo6HbIE MOKPLITUA HC CHATAIOT TBEPAOA M30NALMEN.

646 CnoxXHble pas3geneHuns

6.4.6.1 Mpn KOMOUHUPOBAHHbIX 3NEKTPUYECKUX 3a30pax, Hanpumep No BO3AYXY W Yepe3 U30Nauuto,
UX CyMMapHOe 3Ha4yeHue JO/MKHO 6biTb ONPeAeneHo Ha OCHOBE BCEX COOTBETCTBYHOLLMX pa3feNieHnii B 04HOIA
rpace Tabnuubl 4 cornacHo B.4.1.3. Hanpumep, npu 60 B:

- 3a30p (NYHKT 2) = 6xpa3fgeneHune yepes TBEPAYHO M30N5AUMI0 (MYHKT 4);

- 3a30p (MYHKT 2) = 3xpa3geneHune yepes KomnayHg (MyHKT 3);

- 3KBMBaNEHTHbIN 3a30p = (haKTUYeCcKMin 3a3op + (3x1060e JONONHUTENLHOE pa3fe/ieHne Yepes KOM-
nayHg) + (6xnt060e 4ONONHUTENbHOE pasfeneHne Yepes TBEPAYIO M30NALMIO).

6.4.6.2 DNEKTPUYECKMIA 3a30p CUMTAOT He MOBPEXAAEMbIM, EC/IM OH He HUXXe YKa3aHHOro B Tabnuue 4.
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6.4.6.3 1106011 3feKTpUYeCcKnid 3a30p, COCTaBNAOW NI MeHee 1/3 OT faHHbIX Tabnnubl 4, Npu pacyete
3KBMBA/IEHTHOI O 3a30pa He YUuTbIBaKOT.

6.47 TMyTnm yTeukn NoO MNOBEPXHOCTWU 3NEKTPOM3ONALMUOHHOTO
MmaTepuana

6.4.7.1TyTb YTEUYKMN NO NOBEPXHOCTU 3/1EKTPOU30NALMNOHHOIO MaTepuana onpesensaoT UCX0AA U3 3Ha-
YeHWiA, NpuBefieHHbIX B NyHKTe 5 Tabnuubl 4. CUT anekTpon30nsLMOHHOro MaTepuana o/mKeH COOTBETCTBO-
BaTb 3HAYEHUAM, YKa3aHHHbIM B MyHKTe 7 Tabnuubl 4. MeTof U3MEPEHUS UMM OLEHKU NYTW YTEYKU Mo
MOBEPXHOCTUN 3N1eKTPOU30IALMOHHOr0 MaTepmana 4o/XeH COOTBETCTBOBATL MPUBELEHHOMY Ha PUCYHKe 4.

6.4.7.2 2N1eKTPOU30NALUNOHHbBIE fieTanu, COeJUHEHHbIe NOCPELCTBOM Kied, A0/HKHbI UMETb U30NPYIO-
L|Me CBOWCTBA, 3KBMBAJIEHTHbIE CBOMNCTBAM CMEXHOro matepumasna.

6.4.7.3 TyTb yTeUKn MOXeT 06pa30BbIBaTLCS W3 CNOXEHUS 60Mee KOPOTKUX PacCTOAHWIA, Hanpumep,
KOrfa nytu yTeuyku npepbiBalOTCA TOKONPOBOAAWMMK feTanaMu. Mpn 3TOM paccTosHUA, cocTaBnsoLwme
MeHee 1/3 0T COOTBETCTBYHOLMNX 3HAYEHWI, YKa3aHHbIX B NYHKTe 5 Tabnnubl 4. He yUNTbIBAIOT NPU NOBPEX-
aeHuax. Ona HanpsxxeHuid ce. 1575 B (aMmnauTyfHOe 3Ha4yeHne) He06X0AMMO MCManb30BaTh N30NALMOHHYIO
UK 3a3eM/IEHHYIO MeTaNIMYeCcKyo Neperopoaky, yAoBneTBopatoLLyo TpebosaHuam 6.4.1.

648 TMyTM yTeykKM nNO NOBEPXHOCTWU, MNOKPbLITOW 3NeKTPOU3ONS-
LWOHHBIM MaTepunansom

6.4.8.1 [ina repmetusauuy NpPoMexyTKoB Mexay MpoBOAHMKAMMW MU CammuxX NPOBOAHWKOB, C LE/bio
3alWNTbl UX OT BAaru U Nblau, LOMKHbLI UCNONb30BATbCA aAre3N0HHbIE U BNArOCTOWMKNE 31eKTPON30NALNOH-
Hble COCTaBbl MOKPbITWIA. MMOKPbITUE AOMKHO ObITh OCTATOYHO MPOYHbIM U UMETb XOPOLIME aAre3N0HHbIe
CBOICTBA K TOKOMPOBOAALLMM fieTansiM 1 U30NALNOHHbIM MaTepuanam. MoKpbITUe, HAHOCKMOE pacnblneHu-
eM, O/DKHO NUMeTb ABa cNosA. TpadapeTHY Macky He CUMTAIOT TaKUM MOKPbITUEM, HO MOTYT paccmaTpuBaThb
KaK OfUH W3 CN0eB NOKPbLITUSA, eCnK APYroi cnoil HaHOCAT pacnblleHVeM, a Macka He MOBPEXJaeTcs B
npouecce naiku. Mpu ncnonb3oBaHUM JPYrMX METOAOB MOXHO HaHOCUTb TONIbKO OAWH CMO MOKPbLITUSA,
HanpvMep NOrpy>eHneMm, BakyyMHOI NPOMUTKON.

6.4.8.2 MeToA, UCNONb30BAHHbIV A1 HAHECEHWA MOKPbITUA Ha Nnaty, LO/XKeH ObiTb YKasaH B CepTu-
(hMKaLMOHHOI JOKYMeHTauun. Ecnm Hem3o0nMpoBaHHble TOKOMPOBOASALLME feTanun, HanpuMep COeANHEHNS 1
BbIBOAbI 3/1EMEHTOB BHYTPEHHEr0 MOHTaXa, He BbICTYMaT U3 NOKPbITUSA, TO A/IMHY NYTW yTEUKN BbIGMpaloT
MCXOAA U3 3HAYEHUI, NPUBEAEHHbIX B NYHKTe 6 Tabnuubl 4. 3TO 4ONKHO 6bITb YKa3aHO B JOKYMeHTaLUn U
NOATBEPX/AEHO MNPy MPOBEPKE.

6.4.8.3 Ecnv HEM301MPOBaHHbIE MPOBOAHWUKN WAV TOKOMPOBOAALLNE AeTann BbICTYNalT U3 NOKPLITUA,
CWT, ykasaHHbI B NYHKTe 7 Tabnuubl 4, pacnpoCTPaHAT Ha U30NALMIO U NOKPbITUE.

MprumeyaHue —TOHATVE NYTU YTEUKW NOA NOKPbITEM GbIN0 Pa3paboTaHo ANs NIOCKMX MOBEPXHOCTEA,
HaNpPUMep XKECTKMX MeYaTHbIX nnat. CyLLECTBEHHbIE OTK/IOHEHWS OT NMepBOHaYabHOM CTPYKTYPbI TpeGyIOT CrieLmab-
HOTO PacCMOTPEHUS.

649 TpeboBaHMA K MOHTAXYy MnNeyvyaTHbIX nnart

6.4.9.1 KpenneHus anemMeHTOB BHy TPEHHEr0 MOHTa>Ka Ha MeyaTHON TaT e AarKHbl BbINATATHCA CNOCOo-
6amMu, UCKIIOYatOLLMMIU BOSMOXKHOC T bYMEHbLUEHNS 31EKT PUYECKNX 3230P0B 1IN 3aMblKaHWi MEXKAY aneMeH T amMu
1 ob6ecneynBatoLLMMmM LONTOBEYHOCTb B YCNOBUAX IKCMNyaTaLmum, HanpuMep naikon 1nav cBapkoii.

6.4.9.2 MeyaTHasa nnaTta ¢ MUCKPo6e30nacHbIMY LensMy AO/MKHbLI 0TBeYaTb CreayoLWmnM Tpe6oBaHNAM
(cm. puCyHOK 5):

a) ecny Ha nevyaTHy Mnaty HaHeceHO MOKPbITUE B COOTBETCTBUM C 6.4.8, TpeboBaHusA 6.4.3 n 6.4.7
[OOMKHbI NPUMEHATBCA TONbKO K HEW30/MPOBaHHLIM TOKOMPOBOAALLMM YaCTAM, KOTOpbIe BbICTynawT U3
NOKPbITUA, BKAKOYas, Hanpumep,

- NeyaTHble NPOBOAHUKN;

- CBOBOAHYI0 MOBEPXHOCTb NeYaTHOW NiaThl, KOTOPas MOKPbITA TOMbKO C O4HOW CTOPOHBI;

- HEM30/IMPOBAHHbIE HACTUN 3/IEMEHTOB;

6) Tpe6oBaHMA 6.4.8 LOMKHbLI PACNPOCTPAHATLCA HA 3NEKTPUYECKME LLeNWN UK YacTh Lenei, a Takxke
Ha 3/1eMeHTbl BHYTPEHHEr0 MOHTaXa, ecin NOKPbITUE 3aKpblBaeT TOKOMPOBOAALLME BbIBOAbLI 3/1EMEHTOB,
MecCTa Naikn 1 NPoBOAALLMNE YaCTU MHOBLIX 3/1EMEHTOB.

6.4.9.3 MNeyaTHble NPOBOAHMKM UCKPOBE30MAacHbIX 1 3NeKTPUYECKN CBA3AHHbIX C HUMWU UCKPOONACHbIX Lienei
BOMKHbI 6bITb 0T AeNeHbl 0T NeYaTHbIX MPOBOLHNKOB CUIOBbLIX BHELLHYMX Lieneil ne4aTHbIM 3KPaHOM LUMPUHO He
MeHee 1.5MM. DKpaH BOMKEH COeAUHATBLCA 60 € O6LMM MPOBOAOM 3NeKTPUYECKON CUCTEMbI, NGO 3a3eM-
NATbCA.
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6.4.9.4 MyTW yTeukn 1 aneKTpUYECKne 3a30pbl MEXK Y NCKPOBe30nacHbIMKU, CBA3aHHBIMU C T MU UCKPO-
OnacHbIMU LENSMU 1 3KPaHOM AOMKHbIYA0BNe TBOPATb TPeboBaHnaM Tabnauubl 4. a Me>Kay 3KpaHOM W CUTOBbl-
MW BHELUHUMM LensMu — TpeboBaHNSM HOPMATUBHOA JOKYMEHTauuu Ha neyaTHble MaThbl. dneKTpuyeckas
MPOYHOCTb M30MALMM MEXK Y SKPAHOM M CWUNOBOIA LieNbIo JON>KHA YA0BNeTBOPATb TpebosaHuam 6.4.12.

6.410 Pas3pgeneHne 3a3eMNEeHHb MU 3KpaHamwu

Mpu ncnonb3oBaHWMM 3a3eM/IEHHOT0 META/I/IMYECKOr0 3KpaHa Mexay MCKpPo6e3onacHbIMU U HCKpoonac-
HbIMW 3IEKTPUYECKNMU LLeNAMU IKpaH 1 Nt060e CoeMHEHNE C HUM LOMKHbI 6bITb paccymMTaHbl Ha MakCcu-
MaNbHbIA AINTENbHbIA TOK, KOTOPbIA MOXET NPOoTeKaTb B COOTBETCTBUM C pa3genom 5. CoefuHeHune, BbINO-
HEeHHOEe C MOMOLLbIO pasbemMa UIKn 3aXnma, fOHKHO Y40BNeTBOPATL TpeboBaHUAM 6.6.

6411 BHYyTpeHHAA npoBogKa U MOHTaAaX

6.4.11.1 N3onaumnsa, 3a UCKAKOYEHNEM flaKa M NOAO06HbLIX MOKPbLITUIA AN NPOBOAHWKOB BHYTPEHHEN
NPOBOAKMW, [O/MKHA paccmMaTpMBaThCs Kak TBepgas nsonauusa (cm. 6.4.5).

6.4.11.2 PasfeneHune Mexay NpoBOAHUKAMK AO/MKHO ONpefensTbCs CYMMOW pafuanbHON TONLWMHbI
TBEPAOW M30MALMN Ha NPOBOAAx, MPONOXEHHLIX B BUAE OTAENbHbIX MPOBOALOB UAW CPOPMUPOBAHHbLIX B
rpynny npoBofoB (KryTbl) unu B kabene.

6.4.11.3 PaccTOfHMA MexXAy NpoBoAaMn HCKPO6e30nacHOW 1 MCKPOONACHO Lieneii fOMXHO COOTBET-
CTBOBaTb 3HAYEHUAM, YKasaHHbIM B MyHKTe 4 Tabnuubl 4, ¢ yueTom Tpe6oBaHuii 6.4.6. 3a UCKIOYEHUEM
Cnefytowmx cryyaes:

- NpoBOJAa MCKPO6e30MacHOW AN MCKPOOMACHOM Lienyn 3aK/YeHbl B 3a3eM/IEHHbIA 3KpaH:

- M30M1AUMSA KN UCKPO6e3onacHbIX Lienein ypoBHei ia. ib, ic cnocobHa Bbligep)KaTb UCMbITaTENbHOE
Hanps>xeHve (apdexkTusHoe) 2000 B nepeMeHHOr0 TOKa.

Mpum eyvaun nc—OLHAM N3 METOLOB obecneyeHus msonauun, CNocobHoi BbIAEPXKaTb TaKOE UCNbITATE b~
HOEe Hanps>XeHune, ABNSeTCA UCNnonb3oBaHue ,D.OI'IOI'IHVITEﬂbHOI‘/JI I/I30]1$|LI|VIOHHOI‘/‘I pr6KVI.

6.4.11.49139 HaBECHOr0 MOHT a>ka BHY T pu 31eKTPo060pyA0BaHNSA C NCKPOOE30NACHBIMMW LeNsMU JOMKHbI
NPUMEHAT bCA N30/IMPOBaHHbIE MefHble 04HOXKWU/bHbIE MPOBOLA ceyeHnem He meHee 0,03mMMm’. TpyMeHeHne MHO-
rO>KM/bHbIX NPOBOA0B A0NYCTMUMO, €CM NPOTeKaoLLMiA N0 NPOBOAHNKY T OK He NpeBbIllaeT HOMLU L bIOTO 3Haye-
HWA. YKa3aHHOTr0 M3roTOBUTENEM NPOBOAA. TO TpeboBaHNe He pacnpocTpaHAeTCAa Ha MOHTaXKHble NpoBoja
MCKpOG6e30nacHbIX Lieneii, pacnono>KeHHbIX BHY TPU 3NeKTPo060pyA0BaHNS, CHA6XKEHHOTO B3pbIBO3ALLNT O ApYrux
Bngos no FOCT P 51330.0, unan aneKTpoo6opyA0BaHUS, YCTaHOBAEHHOTO BHE B3PbIBOOMNACHO 30HbI.

6.4.M.5 CoefHeHUs aneMeHT 0B MCKPO6E30NAaCHOI Lenu BHYTPU 31eKTPO060pyf0BaHNs JOMKHbI BbINON-
HATbCA cnocobamu, 06ecneymBaloLLyMmM JONTOBEYHOCTb B YCNIOBUAX 3KCMAyaTaLmu, Hanprumep naiikoi nim ceap-
Ko KpenneHune MEMEHT OB JOMMKHO UCKNOHYAT b BO3MOXKHOCTbYMEHbLUIEHNS 3N1EKT PUHECKMX 3a30P0OB NN 3aMbl-
KaHusa MeXXay HUMU.

6.4.11.6 Pe3b60Bble COEANHEHNA 3NEMEHT OB X3eKTPO0OOPYL0BaHNSA AOMKHBI ObITb NPesoxpaHeHbl 0T ca-
MOOTBMHYMBAHNSA.

6.4.1.7 MecTa cBapkn W Nnaikn BHYTPU 31eKTPO0OOPYA0BaHNS AOMKHbI NOKPbIBATHLCA W30NALUOHHBIM
NaKOM.

6412 WNcnblTaHMA HA 3NEKTPUUYECKY MNPOYHOCTH

6.4.12.1 N3onauuns mexagy NCKpo6e3onacHow Lenbto 1 KOpnycoMm UM 3a3eM/IEHHbIMMW YacTAMMN 3M1EKT-
poobopyaoBaHUs AO/KHA BblAepXXMBaTb UCMbITaTeNIbHOE HanpsXeHue (3h(heKTUBHOE) NEPEMEHHOI0 TOKa,
paBHOe YBOEHHOMY HOMUHaNbHOMY HanpsXXeHnto NCcKpobe3onacHol Lienun, Ho He MeHee 500 B.

6.4.12.2 TOK BO BpeEMSl UCMbITaHUA He AO/MDKEH NPeBbIWaTh 3HavyeHna 5 mJ1 (3pheKTUBHOE).

6.4.12.3 N3onauua mexay:

a) HCKpo6e3onacHo M MCKPOOMACHO Lenbio,

6) NCKpPO6e30MacHO! 1 CUNOBOI BHELLHEN Lienbio C HOMUHABILM Hanpsa>keHnem go 250 B.

B) MCKPOOMACHOM LieMbto, ranbBaHNYeCKM CBS3aHHOI C NCKPOOE30MaCcHOiA, 1 CUNIOBOIA BHELLHEN LieMbIo C HOMU-
Ha/lbHbIM Hanps><eHnem o 250 B.
LO/MKHA BbIJEPXMUBaTb WCMbITaTENIbHOE HanpsXXeHne (3IPPeKTUBHOE) MEpPeMEHHOr0 TOKa, paBHOe
(2 U+ 1000) B, HO He meHee 1500 B. rae U—cymMMa feiiCcTBYOLWMNX 3HAYEHWNIA HAaNPsXKEHWIA COOTBETCTBYHO-
LLMX 3NEKTPUYECKNX Liene.

6.4.12.4 VickpobesonacHble Lienun, 3NeKTPUYECKN HecBsi3aHHbIe MeXay C060/, LOMKHbI BblgEPXKMBaTb
ncnbiTatenbHoe HanpsXXeHne (3 eKTUBHOE) NepemMeHHOro Toka, paBHoe 2 U, HO He meHee 500 B. rge U—
CyMMa [eiCTBYIOLLMX 3HAYEHWI HANPSXKeHNI NCKPO6Ee30NacHbIX Lienei.

6.4.12.5 V3onauna me>xay:

a) NCKpPOo6e30MacHON U CUI0BOI BHELLIHEN LieNbl0 C HOMUHALHLIM Hanps>KeHneMm cB. 250 B,
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6) nckpoonacHoM, ranbBaHMYeCKy CBA3aHHOI C MCKPO6e30NacHoOM, 1 CUNOBOI BHELUHEN Lienblo C HOMUHANbHbLIM
Hanps><eHvem cB. 250 B.

JOMKHA  BbIAEP>KMBATL MCNbITATeENbHOE Hanps>keHne (3(PeKTMBHOE) MEpeMEHHOro TOKa, paBHOE
(2U + 1000) B. HO He meHee 2000 B, rae U— pgeiicTaytoLlee 3HayeHne Hanps>keHus C130BoN Lenu.

6.4.12.6 MeToguKa ucnblTaHWiA 4oMKHa cooTeeTcTBoBaTh 10.6.

6.4.13 Pene

6.4.13.1 KoHTaKTbl pene, npegHasHavyeHHble 419 KOMMYTaLMm B MICKPO6e30nacHbIX U MCKPOONACHbIX
Lensx, AO/MKHbI ObITb pa3gefieHbl 30/MPYIOLLE NN 3a3eMIEHHON MeTanInyecko neperopogKoi, Bbinosn-
HEeHHOW B cOOTBETCTBMU C 6.4.1, BAOMNONHEHNE K Tabnnue 4.

6.4.13.2 B HOpManbHOM peXuMe HOMWHA/bHbIe 3HAYeHUsA TOKa U HanpsXXeHUs Ha KOHTaKTax pene,
06MOTKa KOTOPOW BK/tOYEHA B MCKPO6E30NaCHYH0 Lienb, He LOMKHbI NPEBbILAaTh YKa3aHHbIX U3roTOBUTENEM,
a KOHTaKTbl pefe He LO/MKHbl KOMMYTUPOBaTb Ha OTK/OUYeHMe 60nee 5 /1 aphekTUBHOIoO TokKa unm 250 B
3 heKTUBHOrO HanpsXxeHns, unu 100 B « A Mo HOCTU. Ecnun 3HaYeHUs, KOMMYTUPYeMble KOHTaKTamu, He
npesbiwatT 10 /1 nanm 500 B-J1, paccToAHMA NyTe yTeUYKW WM 3NEeKTPUUYECKUX 3a30p0B M3 Tabnauubl 4
[OOMKHBI 6bITh YABOEHbI.

6.4.13.3 Mpu 60n1ee BbICOKMNX 3HAYEHUAX TOKA U HaNpsXXeHNs UCKpo6e3onacHbie M MCKPOONacHble Lenwu
MOryT 6bITb MOAKNIOYEHBI K OAHOMY pefie, KOHTaKTbl KOTOPOTro pa3feneHbl 3a3eMeHHON MeTanInyecKon nnm
N30MALNOHHOI NeperopoAKoli B COOTBETCTBUM C 6.4.1. Paamepbl NeperopogKu LOMKHbI YY4NTbIBATb MOHU3A-
Luno npu paboTe pene; B TaKUX CAyYasx AanHa NyT YTEUKN W 3NeKTPUYecKme 3a30pbl LOMKHbI ObITb 60nbLLIe
npuBeAeHHbIX B Tabnunue 4.

6.4.13.4 TpeGoBaHUs K NyTAM YTEUKM N 3NEKTPUYECKNI 3a30paM BHYTPU 060104KMN FepMETU3NPYEMbIX
pene He pernameHTUPYyOTCA.

6.5 3almTa OT NepeMeHbl NONSPHOCTU

B nckpobe3onacHOM 3/1eKTPO0b0pYyA0BaHNY J0/HKHA ObITh 06ecneyeHa 3aLimnTa 0T U3MEHEHNA NONAPHO-
CTW. 1N 37OV Lenun JONyCKaeTcs UCNOoAb30BaHNe OfHOTO 4MOfa.

6.6 3asemnawoLLMe NPOBOAHUKU, pa3beMbl U 3aKUMbI

6.6.1 Bcnyuasx, Korga 3asemseHve Heo6X0ANMO Ana obecnevyeHUs BMAA B3PbIBO3aLLUTbI, HaNpumep
060/104eK, NPOBOLOB, META//IMYECKUX IKPAHOB, MPOBOLHMKOB NeYaTHbIX NaT, KOHTAKTOB LUTENCeNbHbIX
coeauHuUTeNeH 1 6apbepoB 6e 30NacHOCTM Ha Anofax, Nnowafb NONepeyHoro ceyeHns NPoBoLOB, COEANHM-
TeNbHbIX YCTPOWCTB W 38KMMOB, UCMOMb3YEMbIX 418 3TOW Lenun, JoKHa 6bITb paccumTaHa Ha AMTenbHOe
BO3/eiiCTBME MaKCManbHO BO3MOXHOI0O TOKa MO YCNOBUAM, YKa3aHHbIM B pasgene 5. DnemMeHTbl fOMKHbI
TaKXe oTBeyaTb TpeboBaHUAM pasgena 7.

6.6.2 Ecnm pa3bem cofiep>KUT 3a3eMEHHbIe Lenu 1 BUA B3pbIBO3ALLNTLI 3aBUCUT OT 3a3eM/IEHUA Lenu,
pas3beM AO/MKEH BKOYaTb HE MeHee TPeX He3aBMCUMBbIX 3a3eMAAI0LLMX MPOBOAHUKOB 415 MCKPO6e30MacHbIX
Lienei ypoBHS ia U He MeHee AABYX 3a3eM/A0-
LWMX MPOBOAHWUKOB [/19 MCKPOBE30nacHbIX
Leneli ypoBHei ib u /c (cM. pucyHok 2). 3a-
3eMNS0LWMe NPOBOAHUKN LOMXKHbI 6bITb CO-
efiHEeHbI napansienbHo. Ecnn pasbem MOXeT
ObITb OTCOEAUHEH NOA YTIOM, LO/IXHbI 6bITb
npefycMOTPEHbI MEPbI, UCKIOYatoLL e pas-
pbIB LNy 3a3eM/IeHUs paHee OTK/IIOYeHUs
OCTa/bHbIX Lienei.

6.6.3
Hbl OT CAMOOTBUHYMNBAHUSA, N X KOHCTPYK-
LMA LOMKHA UCKKYaTb CMELLEHNe NMOAKNI-
yaembIX NPOBOAHMKOB. Hagnexalynii KOHTaKT
[OMKeH 6bITb 06ecneveH 6e3 paspyLueHUs
NPOBOAHWKOB, B TOM 4YuC/Ee U AN MHOTO-
XWUNbHOTO NPoBoga. KOHTAKT B 3aXK1Max He 0/KeH HapyLwaTbCa Npyu U3MeHeHUAX TemnepaTypbl B HOpMalsib-
HbIX YCN0BUAX paboTbl. 3aXMMbl, NpeAHa3Ha4YeHHbIe 419 NOACOEANHEHUS MHOFOXMW/bHbLIX MPOBOAHWUKOB,
[O/MKHbI COAEPXKaTb YMPYrnil MPOMEXYTOUHbIA 3N1eMEHT, UCKOYatoLW Ui MOBPeXAeHNS NPOBOAHNKOB. 3aXK-
Mbl 15 MPOBOAHUKOB CEYEHUEM MeHee 4 MM* JO/DKHbI ObITb paccynTaHbl Ha NOAK/IOYEHWE MPOBOLAHUKOB C
MeHbLUEN NNOLWAaAbI0 CeYeHNS.

6.6.4 HeponycTumo cnefyroLlee:

a) MCnoJsib30BaTb 3aXMMbl C OCTPbIMU KPOMKamMU, KOTOPbIE MOTYT MOBPEAUTb NMPOBOAHUKN;

a) Tpu He3aBUCUMBbIX CO- 6) Tpy 3aBUCUMbIX CO-
eAVNHUTENbHBIX 3/IEMEHTa eMHUTE/bHBIX 3/1IEMEHTA

PucyHok 2 — [MpymMepbl  aBTOHOMHbLIX U HEABTOHOMHbIX
COE/TMHUTC/IbHBIX 3/IEMEHTOB
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6) ncnonb30BaTh 3AXMMbl, KOTOPble NPU HOPMAaNbHOM 3aTArMBaHWMM MOTYT BpallaTbCs, CKPy4MBaThCA
nnun geopMmMpoBaThCS;

B) MCMO0/Ib30BaTh U30/IALMOHHbBIE MaTepuanbl, NepefatoLlne KOHTaKTHOe faBfeHune.

6.7 TepmeTn3auus, ucnonb3yemas 414 NpeAoTBPaLLeHMs OCTYNa B3PbIBOONACHON CMecK

6.7.1 KomnayHz, NnpuMeHseMbIi N8 NpejoTBpaLLeHns AOCTY Na B3PbIBOONACHOW CMECU K 3/ieMeHTam
MCKPO6e30MacHbIX Lienei, HanpyrMep K NpejoXpaHnTensM, Nbe3o3eKTPUYecKM yCTPONCTBaM C NX OFpaHm-
YUTENbHLIMW 3N1eMEHTaMU 1 HAKONUTENbHbIM YCTPONCTBAM C UX OFPaHUYUTEIbHBIMUW 3IEMEHTaMMU, LOMIKEH
oTBevaTb TpeboBaHuAM 6.4.4.

6.7.2 ECnn NOKPbITE KOMMNAyHAOM WMCMONL3YIOT A5 YMEHbLIEHUS BOCM/IAMEHAOLLEN CMOCOBHOCTH
HarpeTblX 3/1EMEHTOB, Hanpumep ANOA0B U Pe3NCTOPOB, 06BbEM M TONLLMHA CNOS 3aNMBOYHOr0 KOMNayHAa
[OOMKHbI BbIGUPATLCA M3 YCN0BUA, YTOObI MaKCMManbHas TeMnepaTypa Ha NoBEPXHOCTU KOMNayHAa ¢ y4eToM
TeMnepaTypbl OKpY>XXatoLLell cpefibl He NpeBbILIaeT TEMNepaTypPHOro Knacca 3/1eKTpo06opy0BaHNS.

I — waccu: 2 — Harpyska. J — uckpoonacmas uenb, 3afaHHas 4 — macTb uckpobesonacHoi
Lenu, He sNasoLIascid UCKpo6eaonacHoi; 5 — nckpoGesonacHas Lenb: * — pacCTOAHWM pasgene*

HUA. N OTHOWEHUN KOTOPbIX NpUMeHsAeTca Tabnuya 4

PucyHok 3 — Pa3aeneHune aneKTponpoBOAALLMX AeTasie
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| — pnvHa nyTn yTeukn: M — METVVT. / — MIONSAMMOHHMM MaTepHas: / — MpUKIeeHHasn NMeperopojkKa;
2 —uciapj.li.maa meTannnuyeckas 4acTb, He MOAKIOUEHA K UCTOYHUKY HanpsdKeHUs; J — He MPUKIeeH-
Has neperopofka; BbICOTA pasAennTensHoro yrny6nenus 6onbwe O

PucyHok 4 —OnpegeneHune Nyt yTeuku (B BO3ayxe)
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61N &400A.7

a) Mnata C YaCTUYHbIM
MOKPbLITUEM

BbiBOAbI pe3ncTopa HC repMeTM3MpoBaHbl B npege-
nax NOKPbITUSA, MO3TOMY AN BCEX Pa3MEpPOB, OTMEYEHHbBIX
3HaKOM *. NpUMeHUMbI TpeboBaHus 6.4.3 1 6.4.7

6) MnaTta ¢ Naiikoii BbICTYNaOLLMX BbIBOAOB PE3NCTOPOB

¢) Mnata c nalikoii 06pe3aHHbIX MW MOZOTHYTbIX BbIBOAOB
pesncTopoB

MpumeyaHune —ToNWmMHa NOKPLITUA faHa HC
B MacLUTabe.

PUCYHOK 5 —[InHa NyTW YTEUKM W 3a30pbl HA MeYaTHbIX MaTax

7 Tp660BaHI/IFI K 3N1eMeHTaM, OT KOTOPbIX 3aBUCUT I/ICKp06€3OI'IaCHOCTb

7.1 Harpyska UCKpPO3aLLUTHbIX 3/1eMEHTOB

7.1.1 Kak B HOpMa/bHbIX, Tak 1 B aBapuiiHbIX pexxumax paboTbl, YKa3aHHbIX B pasgene 5, nobble
3M1EMEHTBI, OT KOTOPbIX 3aBUCUT BWJ B3PbIBO3ALLMTbI, KPOME TaKMX YCTPOICTB, KakK TpaHCthopMaTopsbl, npe-
[OXpaHUTeNn, TepMONpeAoXpPaHNTeNu, pene 1 BbIKAKYaTENN, JO/KHbI ObiTb HarpyXeHbl He 60/ee YeM Ha
2/3 0T NOMUHANbHBIX 3HAYEHNIi FMOKa, HANPSXKEHNA U MOLLHOCTW, C Y4eTOM YCNI0BMA MOHTaxa 1 paboyero
[Aunana3oHa Temnepartyp. 3TV HOMUHa/bHbIE 3HAYeHWS LO/KHbI 6bITb YKa3aHbl N3rOTOBUTENIEM 3/IEMEHTOB.

MpumeyaHune — TpaHcdopmaTopbl, NMPeSOXPAHUTENN, TEPMONPESOXPALLNENN. Pefie U BbIKIKYATENN
LOMKHBI paboTaTh NPU HOMUHABHOW Harpy3ske, 06eCMeUMBAIOLLEN MX HOPMANbHOE (hYHKLIMOHMPOBAHME.,
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7.1.2 OueHKy napameTpoB 3/1eMEHTOB HEO6X0AMMO MPOBOAUTL C YYETOM UX AOMYCTUMbIX OTKMOHEHW
OT HOMMWHANbHbIX 3HAYEHWUI, YKa3aHHbIX U3roToBMTENEM. Hanpumep, cTabuAMTPOH, A8 KOTOPOro N3roToBum-
Tenb ykasan napametpbl 10 B + 10 % npu 40 ‘C, AO/MKEH pacCMaTpMBaTbLCA KakK YCTPOWCTBO Ha HanpshKeHne
11 B npu TemnepaType He 6onee 40 *C.

7.1.3 MNpw oLeHKe NapamMeTpOB 31eMEHTOB HE06XOAMMO YUnTbIBaTb BAUAHWE YCNOBUIA MOHTaXa 1 Kone-
6aHuii TemnepaTypbl OKpYXaroL e cpefbl, YKa3aHHbIX N3roTOBUTENEM 3/1eKTPO060PYA0BaHMS, @ TaKXKe BO3-
MOXHbl€ MPKY 3TOM OTK/IOHEHWA NapameTpPOB 3/1eMEHTOB. Hanpumep, A5 NonynpoBOHWKa paccensaemas
MOLLHOCTb He J0/KHA MpeBbIlwaTth 2/3 3HaYeHUA MOLLHOCTK, KOTOpas onpefenser MakCumanbHo AOMYyCTUMYIO
Temneparypy nepexoja B aHHbIX YCNOBUAX MOHTaXa.

7.2 BHYyTpeHHUWe COoeanHUTENbHbIE YCTPONCTBA, PasbeMbl NAaT 1 3/1EMEHTOB

7.2.1 CoefMHNTENN JOMKHbI 6bITb CKOHCTPYMPOBAHbI TaKUM 06pa3oM, 4TOObI MCK/IOYaNacb BO3MOX-
HOCTb WX HeMpaBWbHOM0 COEANHEHNA NN B3aUMO3aMEHAEMOCTM C APYTUMUN COEANHUTENAMM, YCTaHOB/IEH-
HbIMW B 31€KTPo06opyA0BaHUN, NGO NAEHTUDULMPOBAHBLI TaKUM 06pa3oM, YTO6bl HeNpaBUAbHOE CoeANHe-
HWe CTano oYeBUAHbLIM. Ecnu BUZ B3PbIBO3aLLUTbI 3aBUCUT OT COEMHEHNSA, TO BbICOKOE MepexoHoe cConpo-
TUBNEHWe nin 06pPbIB Lieny B COeANHNTENE B COOTBETCTBUN C TpebOBaHUAMMU pasfena 5 [O/MKHbI CHMTaThCA
YUUTbIBAEMbIM NMOBPEXAEHNEM.

7.2.2 CoeanHUTENb, Yepe3 KOTOPbI NPOXOAMUT Lienb 3a3eMNeHUs, JOMKEeH ObiTb CKOHCTPYUPOBaH B
COOTBETCTBUM C 6.6, €CIN BWJ B3PbIBO3ALLUTbI 3aBUCUT OT CONPOTMBAEHUA LIENKN 3a3eM/IEHUS.

7.2.3 B coefuHMTENsAX, He cogep Kalyux ciuotmx Leneit, fonyckaeTca npegycMaTpuBaThb 3a3eM/IeHHble
WTUThI 1 THe3fa A5 pasfeneHns TOKOBeyL X YacTel, K KOTOpbIM NOAKN0YeHbI UCKPO6e30nacHbIe 1 NCKPO-
onacHble LieHW, a Tak>Ke 1cKpobesonacHble LIeHW, He CBA3aHHble Me>Kay co60i. MyTun yTeukn u anekTpudeckue
3a30pbl MEXKAY 3a3eM/IEHHbIMU 1 TOKOBEAYLMMW YaCTAMMU pasbemMa, K KOTOPbIM NOAKNOYEHbI UCKPOONacHbIe
LIenu, B 3TOM Cyyae He pernaMmeHTUPYTCA, MeXXAY OCTa/lbHbIMM LENAMU OHW [OMXKHbIYA0B/E TBOPATb Tpebo-
BaHWAM Tabubl 4.

7.3 [MpepoxpaHutenu

7.3.1 5139 3aWWTbl 3/1eMEHTOB OT NEPerpy3oK MOryT UCMO/b30BaTLCA NPEAOXPAHUTENN U NPefOoXPaHu-
TeNbHble YCTPOICTBA, MNPV 3TOM CneayeT UCXOAWTb U3 TOrO, YTO 3HAYEHWE ANUTENbHO NPOTEKAIOLLEro Yepes
npefoxpaHuTeb TOKa cocTaBnset 1,7 /n

7.3.2 Bpems-TOKOBbIe XapaKTepUCTUKN MPeAoXpPaHUTeNeH U NpefoXpPaHUTEeNbHbIX YCTPOWCTB AOMKHbI
rapaHTMpoBaTh, YTO MOLLHOCTb, pPaccenBaeMas Ha HEMOBPEXAAaEMbIX 3/IEMeHTax, He npesbllwaeT 2/3 Makcu-
ManbHO JONYCTUMbIX 3HAYEHUI ANS 3a4aHHON TeMMnepaTypbl OKPY>KatoLL e cpefibl B HOPManbHOM 1 aBapuii-
HOM pexxumax paboTbl 31eKTPo060pyL0BaHUS.

MpumeyaHue —ECIN MrOTOBUTENEM HE YKa3aHbl BPEMS-TOKOBbIE XapaKTEPUCTUKN NPeAOXpaHUTENS,
Heo6X04MMO NPOBECTM TUMOBbIE UCMbITaHUS B COOTBETCTBUM € 10.12 He MeHee YeM Ha 10 o6pasuax. STO UCMbITaHue
NOKa3bIBaeT CNOCOBHOCTL 3alLMLLIAEMOrO 3/IEMEHTA BblepaTb 1.5-KpaTHYH HarpysKy 1t060oro nepexofHoro npowec-
ca, KOTOpbIiA MOXET UMETb MECTO, ecnn £/, NMPUNOXEHO Yepe3 NpefoXpaHUTeNb.

7.3.3 MpepoxpaHuTenu, pasmeLaemble BO B3pbIBOOMACHbIX 30HAX, fO/MKHbI 6biTh 3aLLWLLEHbI B COOTBET-
cTBuUM C 6.7.

7.3.4 Tpu repmeTn3aLn NpefoOXpPaHNTeNs 3aNMBOYHBIA KOMNAYH/ He JO/DKEH MPOHUKaTb BHYTPb Npe-
AOXPaHMTENS, YTO JO/MKHO 6bITb MPOBEPEHO NCNbITAaHUAMMW Ha 06pa3uax, Wanm U3roToBUTENb JO/MKEH rapaH-
TMPOBAaTb BO3MOXHOCTb €ro 3a/MBKW. B NpOTUBHOM Cnyyae npefoxXpaHuTenb JO/MKEH TepMeTU3NPOBaTLESA [0
repmMeTuU3aLunmn 31eKTPO0B6OPYL0BAHMA.

7.3.5 TpegoxpaHnTenun, UCMNosb3yemble A4 3aWuTbl 3/1EMEHTOB, MOTYT 3aMeHATLCA TO/IbKO Moc/e
OTKpbIBaHWS 060/104KM 3n1eKTpoobopyaoBaHus. Ha npefoxpaHutene nam B6mM3n Hero AoMKHbl 6biTb HaHece-
Hbl €ro TUM U HOMWHaNbHbIN TOK. & TaKXe fipyrue XapakTepucTuku, UMeroLL e 3HauyeHne 418 06ecneyeHmns
MCKPO6Ee3onacriocTy.

7.3.6 MpegoxpaHUTeNn AOMKHbI UMeTb HOMUHANbHOE HanpsXeHne He MeHee Un(mnnn U. B nckpobeso-
nacHOM 3/1eKTPOo06opYy0BaHUN W Liensx), NpK 3TOM TpeboBaHWs TabnuLbl 4 Ha HUX He PacnpoCTPaHSAOTCA.
KoHCcTpyvpoBaHue NpefoxpaHuTeneil n ux fepxareneii MOXeT OCYLLECTBATCA MO 06LLENPOMbILLINEHHbIM
CTaHAapTaMm, a cnocob 1x MOHTaXa He JOo/KeH YMeHbLIaTh 3a30Pbl, NYTW YTEUKN U pa3feneHuns, obpasyemble
npefoxpaHuUTeNeM v ero fepxxarenem.

MpumeyaHune —JonyckaeTcs MCNOAb30BaHNE MWKPOHPCAOXPAHMTC/CHA, COOTBETCTBYHOWWMX OCT P
50537. FOCT P 50538. TOCT P 50539.
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7.3.7 MpeaoxpaHUTeNn AOMKHbI pa3pbiBaTh Lienb NPU NPOTEKAHUW MO Hell MaKCUManbHO BO3MOXHOTO
ToKa. [1ns cucTeM 3aneKTpocHabXeHus ¢ HanpshkeHveM 40 250 B nepeMeHHOro TOKa MakCUMasbHbIA BO3MOX-
HbIA TOK NpUHMMAKOT paBHbIM 1500 A. MpepbliBatoLLy0 CNOCOBHOCTb NPefOXPaHUTENS ONPeAENstoT B COOTBET-
cteumn ¢ FOCT P 50537, TOCT P 50538, FTOCT P 50539 nnu aHanornyHbIM CTaHAapTOM.

MpumeyaHune —B HEKOTOPbIX yCTaHOBKaxX MOryT BO3HUKaTb 60r1ee BbICOKME TOKMU, Hanpumep npu 6onee
BbICOKUX Hanps>XXeHnax.

7.3.8 1na orpaHnyYeHns MakCMManbHOro TOKa 40 3HaYeHWs, COOTBETCTBYHOLLEr0 HOMUHANbHON pa3pbiB-
HOW cMOCcO6GHOCTU NPefoXpaHNTEeNs, MOXET UCMNOAb30BaTbCA TOKOOFPaHUUYMTENbHOE YCTPOMCTBO, KOTOPOe
[0O/KHO 6bITh HE NOBPEX4AEMbIM B COOTBETCTBUM C 7, @ €0 HOMUHaNbHbIE 3HAYEHWSA JO/MKHbI 6bITb PaBHbI:
- HOMUHanbHbIN Tok: 1,5.x1,7x/.;
- HOMUHanbHoe HanpsxeHue: Umuan U’
- HOMUHanbHasa MowHocTb: 1,5X(1.7x/ )JX CONPOTU&TEHME OFPaHNYNTENBHOTO YCTPOCTBA.

/lpuMe yaHue—[lonyckaeTcsa UCNOb30BATh NPEAOXpaHNTeNM, OTBevatolwye TpedosaHusm TOCT P S0537,
FOCT P 50538. TOCT P 30539. [MNpy 3TOM HOMYHa/TbHbIE 3HAYEHWS TOKOOrPaHUYMTEbHOIO PesnucTopa LOMKHbI ObITb He
MeHee: TOK— /,5X/,7 x /. HanpsbkeHne — 131 mw U., mowHocTs — t,5x (1.7x /)-'X R .rge R — conpoTvBeneHve
pesvcTopa.

B ayuae, ecnm Bpems-TOKOBas XapakTepucTuka He cooTseTcTayeT FOCT P 30537, TOCT P 50538. TOCT P 50539,
TO N0 NPUBEAEHHON B TEXHNYECKMX YCNOBUAX HA NPEAOXPaHNTENb Xapak TepUCTUKe BbloMpaloT 7—103HajueHunin Toka, npu
KOTOpPbIX BbIMUCTAIOT MOLUHOCTL PACCEAHNA Ha OrpaHMunTenLHOM pesucTope no doopmyne vV = 1,5xPXRX t, ecim
Bpemsi cpabaTbiBaHus npegoxpaHnTenat <lc, wwm no copmyne N = 1.5x M x Rt, ecnm 2 / ¢. ToKoorpaHNYMTeNbILLIiA
PesncTop B 610K NCKPO3ALLYThI. BK.HOYEHHBIN MOCAEA0BATENLHO C NPefOXpaHNTENeM, OMKEH UMETb HAMBONBLLIYIO U3 MOoAy-
UeHHbIX 3HA4EHNIA MOLLIHOC Tb pacCesHus.

7.4 OpHOpa30Bble U Mepe3apsXXaeMble 3eMeHTbl U 6aTapen

741 O6uwmne TpeboBaHUSA

AnemeHTbI 1 6aTapen He [O/MKHbI B3PbIBATLCSA NPY 3aKopayMBaHUW WKW 3apsagke 06paTHON NoONspHO-
CTblO (C y4eTOM TpeboBaHuii 5.2 1 5.3), 4TO LOMKHO MOATBEPXKAATLCA UX U3rOTOBUTENEM. B TexHuueckol
BOKYMEeHTaLMm AOMKHbI 6bITb OTPaXXEHbI Mepbl 6630MacHOCTY NpY 3KCMyaTauumn uan 3ameHe Takux anemMeH-
TOB 1 6aTapei, a MapKMpoBKa B3pbIBO3aLLINTbI 31EKTPO060PYA0BAHNA fOMKHA COAepXaTb 3HaK X, YKa3blBa-
IOLWMIA Ha 0CO6ble YCNOBUSA 3KCMayaTaLun.

MpumevaHund

1 :gneMeHTbI 1 6aTapen HeKOTOPbIX TUMOB, HANPUMeEp, IMTUEBbLIE, MOMYT B3PbIBATLCA NPU KOPOTKOM 3aMblKa-
HUW WX NCPENOJIFOCOBKE NPY -3apsiaKe.

2 CnepyeT 06paTTb BHMMaHWe Ha Mepbl NPeAOCTOPOXHOCTM, YKasblBaeMble U3rOTOBUTENAMU 3/71EMEHTOB H
6aTapein Ana obecrneveHns 6e30MacHOCTU MEPCOHaNa.

742 YTeuyka 9a3neKkTponurta

7.4.2.1 BanemeHTax u 6atapesx 4OMKHA UCKNIOYATLCA yTeUKa 3N1eKTPOAUTa, AN OHU JONXKHbI ObITb
3aKpbITbl TaKUM 06pa3om, 4To6bl NpeAoTBpaLLanack BOSMOXHOCTb NOBPEXAEHWUSA 3NEKTPOIMTOM 3/1EMEHTOB,
OT KOTOPbIX 3aBUCUT HCKPO6E30MacHOCTb. TOMY TPeboBaHWMIO YA0BNETBOPAIOT 3/1IeMeHTbl 1 6aTapen, Npu-
3HaHHbIe UX U3roTOBUTENEM FrepMeTUUYHbIMU (ra3oHenpPoHULLaeMbIMU) UNA TEPMETUIUPOBAHHBIMU (C perynu-
pytowmnm knanaHom) (cm. 7.4.8). OcTanbHble 3/1eMeHTbI 1 6aTapen OMKHbI UCMbITbIBATLCA B COOTBETCTBUU C
10.9.2, UM MX M3rOTOBUTENb JO/MKEH B LJOKYMEHTaLMUW yKasaTb, YTO ero NPOAYKLWsA 0TBeYaeT TpeboBaHUAM
10.9.2. SnemeHTbl 1 6aTapeun, NponycKawL e 3NeKTPOSINT U 3aUTble B COOTBETCTBMM € 6.7. NOCne 3aN1BKU
[LO/KHbI ObITb MCMbITaHbl B COOTBETCTBMM ¢ 10.9.2.

7.4.2.2 O6onouka (0Tcek), cogepxallas anemMeHTbl Unu 6aTapeun, noanexalline nepesapsgke BHYTPU
060/104KM, AO/HKHA UMETb BHELLHIOKO BEHTUNIALMIO.

743 HanpsaXeHune 3nNeMeHTOB W 6GaTapel

Mpu OUEHKe U WCNbITAaHUAX Ha HCKPOOE30MacHOCTb MPUHMMAIOT MaKCUMabHOe 3HaYeHNe Hanpsxe-
HMA X0N0CTOrO Xoda, fJocTuraemoe nub6o Ha HOBOM O0JHOPa3oBOM 3nemeHTe (6atapee), nnbo Ha
CBEXEe3apsHKEHHOM Mepe3apsXxaeMoMm afieMeHTe (6aTapee), Kak ykasaHo B Tabnuue 5. [ns anemeHToB 1 6ata-
peil, He yKasaHHbIX B Tabauue 5. onpegeneHne MakCMMaibHOTO HaNpPsSXXeHUs X010CTOr0 Xo04a NpoBoAMTCA
cornacHo 10.8, a HOMUHANbHLIM HaMNpPsXXeHWEM CYMTAIOT 3HAYeHWe, YKa3aHHOe M3roTOBUTENeM 3/1eMeHTa
nnmn batapeu.
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Tabnuuya 5—HanpsXkeHne 3N1eMeHTOB B BOSIbTax

MakcumarisHoe HarpshkeHvie HomyHanbHOe  HanpsbxeHvie

Tvin 1o Tun 3neveHTa XO/I0CTOr0 X0za i'tx ans [N19 OLEHKN Temreparypbl
M3K OMCHKI 1CKPOBE30MacHOCTYA MOBEPXHOCTU KOMIOHEHTA
K HuKenb-kagMmneBbIii 1.500 130
CBMWHL0BO-KNCNOTHbIN (CyX0in) 2.350 2.20
CBWHHOBO-KWUCNOTHbIN (C XUAKAM
3NeKTPONNTOM) 2,670 2.20
L LLIcnoyHo-MapraHLCBbI i 1650 150
PTYTHO-LMHKOBbI 1370 135
N PryTHo-mapraHHeBbIi
AvoKeaHo-LIVHKOBb I/ 1,600 140
CcpcbpsAHO-UMHKOBBIN 1630 155
S LIMHKOBO-BO3AYLLHBbIV 1550 140
JnTveBo-mapraHueBbIii
[MOKEHAHBI 3.700 3.00
C LIHKOBO-MapraHLeBblii
OVIOKEHAHBIV (LLHHKOYT/ICPOAHBIN
Lcclanche) 1725 150
HwKefb-BOAOPOAHbIV 1,600 130

744 BHYyTpeHHee conpoTuBNeHMWe 6GaTapeum M 3neMeHTa

BHYTpeHHee cOnNpoTMBEHWe GaTapen UM 3NeMeHTa JO/IKHO onpefensThes B cooTBeTcTBMM ¢ 10.9.3.

745 ToKOOrpaHMUYMWTeNbHbLIe YycTpolcTBa pgna 6GaTapelhi B cBfi-
3aHHOM 3NeKTpoobGOpPyAOBaHUM

7.45.1 O6onouka (oTcek) 6aTapen CBA3aHHOMO 3/1eKTPOOOOPYAOBaHUS, B KOTOPOM Anst obecneyeHmns
MCKpP06e30onacHOCTH TpebyeTcs HanMume TOKOOTPaHHYHTEbHOTO YCTPOMCTBA, A0MKHA ObITh CKOHCTPYMPOBaHa
TakuMm 06pa3om, 4ToObl BaTapeto MOXHO ObI10 ycTaHaBNMBaTbL M 3aMeHATb, He HapyLllas McKpobesonacHoCTH
3N1eKTPo06opyOBaHMS.

MpumcuaHKNe—Ecnm gna obecneyeHns 6e30MacHOCTU 3neMeHTa Um 6atapen HeO6XOAMMO TOKOOr paHu-
usirefIbHOE YCTPOICTBO, HC 06513aTe/bHO, YTOBbI 3TO YCTPOWCTBO 6bII0 HEOTHEM/IEMOV YacTbio GaTapem.

746 TokoOrpaHuynTenbHble ycTpoihcTeBa Agna 6GaTtapelh, WUCNONb-
3yeMblX M 3aMeHSeMblX BO B3PblBOOMACHbLI X 30HaX

Bnok 13 anemeHTOB unu 6atapeii BMeCTe C TOKOOTPaHMYNTENbHBIMY YCTPOACTBAMMW, HEO6XOAUMBIMY
4nsa obecneyeHns X NCKPo6E30MacHOCTK, JO/MKEH NPEeACTaBNATL HEPA3OOPHYI0 KOHCTPYKLMIO, Hanpumep
3a71MT KOMNayHAOM WKW pasMeLLeH B repMeTUYHO 060104Ke, eCin 3TOT 6/10K NpeAHasHayeH Ans Ucnosb3o-
BaHWS W 3aMeHbl BO B3PbIBOOMACHOI 30He. KOHCTPYKUUs 6/10Ka o1 Ha ObITh BbIMOMHEHA TaKUM 06pa3om,
4TO6b! AOCTYMHLIMU SABNANNCH TOMILKO BbIXOAHbIE MCKPOOE30MacHbIe KNeMMbl U COOTBETCTBYHOLMM 06pa3oM
3al ML eHHble COeANHUTENbHbIE YCTPOWCTBA A4TA 3apAgKM (ECAM OHN UMEKTCS).

747 TokKoorpaHuuYnMTenbHble YycTpolcTBa Ana 6GaTapel, npea-
Ha3HaYeHHbL X [ANA9 MCNONb30BaHMWA, HO He 3aMeHfAeMble BO B3pbl-
BOONAaCHOW 30He

BN0OK 13 3/1eMeHTOB M/n 6aTapeil BMeCTe C TOKOOrpaHUYNTENbHbIMKU YCTPOWCTBAMU JO/MKEH ObITb NGO
3aluLEeH B COOTBETCTBUM C 7.4.6. 6O MOMeLleH B OTAeNbHOW 060/710UKe, KpbIKa KOTOPOWA A0/MKHA
3aKpbIBaTbCA C MNOMOLLbIO CMelnansHoro UHCTPYMEHTa UM naoM6upoBaTthes, UM UMETb CneunanbHble
3aMKW, Hanpumep Takue, Kak ykasaHo B FTOCT *51330.0, ecnu anemeHThl 1 6aTapen 6510Kka He npegHasHa-
YeHbl f15 3aMeHbl BO B3PbIBOONACHOV 30He. BNIOK 13 3/1eMeHTOB Uy 6aTapeil BMeCTe C TOKOOrpaHUYnTeNb-
HbIMW YCTPOCTBAMM [IOJIKEH TaKXe 0TBeYaTh Crefy oM Tpe6oBaHUAM:

a) KOHCTPYKUUSA Kopryca 6/10Ka, Cnocobbl KpenneHnsa aneMeHTa Unu 6atapen BHyTPU Kopnyca 4o/mK-
Hbl 6bITb TAKUMM, YTOObI 371EMEHTbI AN 6aTapen MOXHO 6bIN0 yCTaHaBNMBATb W 3aMeHATb, He Hapyllas
MCKP06e30NacHOCTH 3/1eKTPO06OPYA0BaAHNS;
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6) NnepeHOCHOe 3/1eKTPO0BOPYA0BAHNE, HANMPUMEP PaSMONPUEMHUKN U NepeaTUnKM, JOMKHO NPOATK
ucnblTaHus:

- Ha CTOWKOCTb K yaapy no 23.4.3.1 TOCT P 51330.0;

- cbpacbiBaHmem no 23.4.3.2 TOCT P 51330.0, 3a UCK/IOUEHMEM 3/1eKTPOO6OPY0BaHMSA, ANF KOTOPOro
nepBUYHOE MUCMbITaHWe YAapoM He NpeayCcMOTPEHO.

KoHCTpykuus (YCTPOINCTBO) NEPEHOCHOr0 31eKTPO06OPYAOBaHUS AOMKHA NPeA0TBPaTUTb BbiNajeHue
U OTJAeneHve aneMeHTa Uin 6aTapen OT annaparta, NPUBOASALLME K HApPYLUEHNIO MCKPO6e30nacHoCTM npu
npoBefeHnn ncnblTaHus cépacsizaHmem no 23.4.3.2 TOCTP... 0, 3a UCKKOYeHNeM 060pyA0BaHNS, 415 KOTOPOro
NepBUYHOE UCTbITaHWe yAapoM He NpesycMOTPeHOo;

B) 3/71eKTP0060PYLOBaHME AOMKHO MMETb TabAnyKy ¢ NpeaynpeauTenbHOM HAgNUChIO, 3anpeLyatoLL el
3aMeHy 6aTapen BO B3pbIBOOMACHOW 30He, KOTOpas J0/KHa ObITb HaHeCeHa Ha Koprnyce 6/10Ka akKyMynsaTopa,
Hanpumep: «Bo B3pbIBOOMACHbLIX MOMeLLEHUAX (30HaxX) OTKPbIBATb 3anpeLlaeTca*.

748 BHewWwHWEe KOHTaKTb AN 3apspfa b6aTapel

7.4.8.1 SnemeHTbl Uy 6aTapen C BHELWHMMM 3apAAHbIMWA KOHTaKTaMM JOMKHbI 6bITb CHABXeHb! Cpej-
CTBaMu AN NpeaynpexaeHns KOPoTKOro 3aMblKaHWA KOHTaKTOB UM Nepefjadn Ha HUX 3Heprun, cnocobHol
BbI3BaTb BOCMN/IAMEHEHMWE NPU KOPOTKOM 3aMblKaHUN KOHTAKTOB. 3r0 MOXET A0CTUraTbCs OAHUM W3 CNefyto-
LLMX cnoco6oB.:

a) B Lenu 3apsaa A0MKHbI 6bITb YCTaHOBMEHbI 6/10KMPYIOLLME 4UOALI UAN HEMOBPEXAaeMble MOCNefo-
BaTe/IbHO BK/IIOYEHHbIE Pe3nCTOopbl. [na UCKpo6e30nacHoM Lenu YpoBHA ia TpebyeTca Tpu 41oaa, YpoBHSA ib —
[iBa Anofa, ypoBHA iC— OAWH AMOf,.

3apsgHOoe YCTPONCTBO AO/MKHO ObITb NGO NPUCOEANHEHHLIM 31EKTPO06OPYL0BaHMEM, MO0 ANOALI NN
pe3ncTopbl AO/MKHbI 3aLLMLLaTLCA NPefoXpaHUTeNeM COOTBETCTBYHOLEro HoMMHana. MpegoxpaHnTenb SOMKEH
6bITb 3a/IMT UN He NPOBOAWTL TOK, KOTa OH PacnonoXeH BO B3PbIBOONACHOM 30HE, a KOHCTPYKL A 3/1eMeH-
TOB 3apAAHON Lenu fO/MKHA YA0BIeTBOPATL TPe60BaHMAM HACTOALLEro cTaH4apTa.

6) Ans anekTpoo6opyAoBaHWa rpynnbl U cTeneHb 3aluTbl 060N104KM JamKHa BbIGUPATbCA B COOTBET -
cTBum ¢ 6.1 ana uenei 3apaga —He Hke P20, a 0k0n10 pasbema (3aXXKMMOB) 3apsAfHON Lenu 4oMKHa bbITb
yCTaHOBNeHa NpegynpeauTensHasa Tabnnyka, 3anpelyaroLas 3apsg 6atapen Bo B3pbIBOOMNACHON 30HE.

7.4.5.2 MakcumanbHoe BXOAHOe HanpshkeHne 0N, KOTOPoe MOXET OblTb NPUIOXEHO K COBANHUTENb-
HbIM 3aXMWMaM 6e3 HapyLeHUs MCKpobe3onacHOCTM 3M1eKTPo060opyAoBaHNA, AOMKHO 6biTh YKa3aHO Ha
3M1eKTP0060PYLO0BAHUN W B €70 TEXHUYECKON JOKYMEHTaL MU,

749 KoHcTpykuusa obonoykum (oTceka) pnns 6GaTapewu

NckpobesonacHOCTb afeMeHTOB 1 6aTapeit, a Takxe Temneparypa UxX noBepxHOCTel AOMKHbI ObiTb
UCMbITaHbl U OLEHEeHbl B cOOTBETCTBUM ¢ 10.9.3. KOHCTPYKLMS aneMeHTa unm 6atapen AOMKHA OTHOCUTLCA K
OfHOMY 13 C/lefyIoLLMUX TUMOB:

a) repmeTUYHble (ra30HeNpPOoHMLaemMble) aNeMeHTbl UK b6atapeu;

6) repmeTn3MpoBaHHble (C perynMpyeMbiM KnanaHoM) afnemeHTbl uan 6atapeu;

B) 3/1eMeHTbl unu 6aTapeu, npegycmaTpuBatoLLne, KpoMe yCTpoicTB cbpoca AaBneHuns, repmeTnsa-
LMI0, aHAMIOrMYHYI0 NoANYyHKTaM a) 1 6). OHU He [O/MKHbI TPeboBaThb O/IMBKW 3/IEKTPOINTA B TEYEHUNE CPOKA
CNYX6bl 1 JO/MKHBI UMETb MeTaNINYECKYH0 AN NNACTMACCOBYIO 060/104KY, YAOBNETBOPAIOLLYIO C/efyoL M
TpeboBaHWAM:

1) LeNbHOTAHYTYIO (6ECLUOBHYID), LWUITAMMNOBAHHYO UV NNTYIO, COEANHEHHYIO MAaBfeHNEM, CBAPKOW
WAW CKNEeNnKoW ¢ 3nacTomMepamu, an NaacTMaccoBble repMeTU3NpYIOLLVe YCTPORCTBa, (UKCUMPYEMble KOHCT-
pyKuueii 060104KN 1 0b6ecneynBaroLLe NOCTOSHHOE YNNOTHEHME, Takne Kak Npoknagky (warbbl), Konbua
KPYr/0ro CEYeHUa U T. Mn.;

2) He CYMTAKOTCA repMeTUYHbIMU WTAMMNOBaHHbIE, pa3Ba/blLoBaHHble, FOPPUPOBAHHbIE U T. N. 060104-
KW, HE YA0BNETBOPAIOLLME NepeUnCNeHHbIM Bbllle TpeboBaHUAM. MaTepuanbl, NpoHULLaeMble 411 rasa, Ha-
npumep Ha 6yMaXKHOW OCHOBE, He CHUTAIOT YNIOTHAOLWUMMY;

3) ynnoTHeHMe BOKPYT BbIBOAOB A0/MKHO OblTb CKOHCTPYMPOBAHO, KaK OMMWCaHO Bbllle, WX AOCTU-
raTbCs 3a/IMBKOV TEPMOYCaXMBaOLINMCS UM TePMONAACTUYHBIM KOMNAyHLOM;

r) NPOM3BOANTENb 3a/IMBOYHOI0 KOMNAayHAa f0/XKEH rapaHTMpoBaTb BO3MOXHOCTb ero UCMob30BaHus
NpU KOHTaKTUPOBaHWUW C 3N1EKTPOIMTOM U ero CoOTBeTCTBME 6.7.

CooTBeTCTBME NOANYHKTaM a) 1 6) rapaHTMpyeTCcs NPOM3BOAUTENEM 3fieMeHTa uimn 6aTapen. CooTBeT-
CTBMEe MOAMYHKTAaM B) U I) OLEHUBAIOT NPOBEPKOIM 3neMeHTa Unu 6atapen u, rae Heo6XoAMMO, UX KOHCT-
PYKTOPCKUX YepTeXeil.



MOCTP 51330.10-99

7.5 MonynpoBOAHUKOBbIE 3/IEMEHTbI

751 BnuAaHuMe nNepexofHbLIX nNpoueccos

7.5.1.1 B cBA3aHHOM 3/71eKTPO06OPYAOBAHNMN NONYNPOBOAHNKOBbIE 3/IEMEHTbI LO/DKHbI BblAEPXUBATb
UMMYNbCHbIA TOK. BOSHUKAIOLWMUIA B NEPEXOAHOM pexume. 3HaUeHne TOKa onpeaenseTcs fefleHnemM amnam-
TYZHOTO 3HAYeHWNA Hanps>KeHWUs NepeMeHHOro ToKa Uav MakCmanbHOro 3Ha4YeHUsA Hanps>XeHNs NoCTOAHHO-
ro TOKa Ha 3Ha4yeHne CONPOTUB/IEHNA MOC/IEA0BATE/IbHO BK/IHOYEHHOTO HEMOBPEX4aeMOro pesncropa.

7.5.1.2 B nckpobe3onacHoOM 3/1eKTpo060pyA0BaHUN BIMSHUEM NePeXOHbIX NPOLECCOB BHYTPW 31EKTPO-
060pyf0BaHNA, a TaKXKe CBA3AHHbIX C UICTOYHWKaMU €ro MUTaHWsA MOXHO NpeHebpeYb.

752 LWyHTH, OoOrpaHumymBatlUWmne HanpsaxeHue

7.5.2.1 MonynpoBOAHNKOBbIE 3/1IEMEHTLI MOFYT MCMOAbL30BAaTbCA B KAYECTBE LUYHTUPYIOLWMX YCTPOCTB
ON8 orpaHnyYeHns HanpaXeHna, Npyu ycrioBUK, YTO C YYETOM MepexofHbIX MPOLLEecCOB OHU YAOB/IETBOPAIOT
YKa3aHHbIM HVKe TpeboBaHUAM.

MonynpoBOAHUKOBbLI 3NEMEHT AOMKEH ObITh paccUMTaH Na rok. paBHbIA 1,5-KpaTHOMY TOKY KOPOTKO-
ro 3amMmblKaHWs, KOTOPbIA MOXET NPOTeKaTb B 31€KTPUYECKON Lienn Npu 3aMblKaHUV NONYNPOBOAHUKOBOTO
anemMeHTa. [laHHbIMW M3rOTOBUTENSA NONYNPOBOAHUKOBbIX 3/1IEMEHTOB A0/IXKHO 6bITb NOATBEPXKAEHO CNEAYI0-
Lee:

a) auoabl (ynpasnsemble v Heynpasnsemble), CTabUANTPOHbI, TPAH3UCTOPbI, BKAOYEHHbIE N0 CXeMe
[unoja, N aHanornyHblie NoaynpoBOAHNKOBbIE YCTPOMCTBA LOMKHbI 6bITh pacCUMTaHbl HA HOMUHAMbHBIA pa6o-
ynit ToK, B 1,5 pasa npeBbIWaOLWMil MaKCUManbHO BO3MOXHbI/i TOK KOPOTKOF0 3aMblKaHWS;

6) cTabUAUTPOHBI AOMKHBI UMETb B peXkuMe cTabunmsaymm 1,5-KpaTHblii 3anac Mo MOLWHOCTM, KOTO-
pas MOXeT paccenBaTbCA Ha HUX. & B NPAMOM HanpaBieHUM — 1,5-kpaTHbIA 3anac N0 TOKY, KOTOPbIi
NpoTeKaeT B MECTE UX YCTAHOBKMN MPU MOBPEXAEHUN Ha 3aMblKaHUe;

B) AVOAblI AOMKHbI UMeTb B 06paTHOM HanpasneHnn 1,5-KpaTHbI 3anac HO Hanps>KeHuo, KOTOopoe
MO>KeT ObITb NPUNOXKEHO K Anoay;

I) TPaH3MCTOpPbI AOMKHbI UMeTb 1,5-KpaTHble 3anacbl N0 MOLYHOCTU, HANPS>KEHUIO MEXK Y KONNEKTOpoM
1 3MUTTEPOM 1 06paTHOMY HANPSA>XKEHUIO MEXK Y SMUT TepoMm 1 6a30il, Tokam K atiek Topa 1 6asbl.

7.5.2.2 Ans nckpo6e3onacHoO Lenu ypoBHA ia NPMMeEHeHVe ynpaBnsemMbiX noaynpoBOgHUKOBbIX 3/e-
MEHTOB W/IN COOPKM 3/1EMEHTOB B KAUYECTBE LUYHTUPYIOLLMX OFpaHUUYnTeNeld HanpsaXXeHWs, HanpyuMep TpaH3u-
CTOPOB. TUPUCTOPOB, CTAGUNN3ATOPOB HAMNPSXKEHUS U TOKa, U T. ., Pa3peLLaeTcs, ecivi BXOAHAA U BbIXO4Has
Lienun ABASOTCA MCKpobe3onacHbIMU Unn ByaeT fOKa3aHO, YTO OHW HEe NOABEPXKEHbI BANSHUIO MEPeXOfHbIX
NpOL,ECcCoB CO CTOPOHbI MUTAKOLLEN ceTU. B anekTpuueckux Lensx, BbINOMAHEHHbLIX B COOTBETCTBUM C BblLLeyKa-
3aHHbIMUW TPe6OBaHNAMM, YCTPOICTBA C LyBAMPOBAHNEM CUMTAIOT HEMOBPEXAaeMbiM 610KOM. B cBA3aHHOM
3NeKTPoo6OpyAOBaHNM ANS NCKPO6Ee30MacHON Lienn YpoBHA ia MOTyT WUCMONb30BATbCA TPU ynpasnsembIx nony-
NPOBOAHUKOBbLIX 3N1EMEHTa: 415 YPOBHS ib— ABa.ANs YPOBHA K — OfMH,NpW YCA0BUM cO6M0feHNs TpebosaHuii
7.5.1 Takune aneKTpuyeckne Lenun AoMKHbI ObiTb ONONHUTENBHO NCNbITaHbl B cooTBETCTBUM ¢ 10.4.3.3.

753 MocnepoBaTenbHbBIE TOKOOTFpPaHMYUTENbHbLIE YyCTpoWhcTBa

7.5.3.1J1>9 nckpobe3onacHoro n CBA3aHHOro 31eKTPO06OPYAOBAHNS AOMYCKaeTCa NPUMEHeHe nonynpo-
BOAHWKOBBIX TOKOOrPaHNUMTeNbIlbIX yCTPOACTB NPY YCNOBUM, YT O OHU NOLKNIOYAK T CSA K aBTOHOMHOMY UCT Ou4-
HUKY MU T aHUA NOCTOAHHOTO TOKA WK K Lienu ¢ CeTEBbIM TPAHCOPMATOPOM, BbIMONHEHHbIM B COOTBETCTBUM
¢ TpeboBaHuaMY S. 1, a X NapaMeTpbl BbIGPaHbI CyueTOM NepexofHbiX pexkiumos no 7.5.1. JLm nckpobesonacHoi
LIenu ypoBHS ia nocneaosaTenbiLlie NonynpOBOAHUKOBbIE TOKOOrPaHMUNTeNbHble yCTPOACTBA AOMKHbI YT pau-
BaTbCA VYAOBNETBOPATL TpeboBaHnam 7./.418 YPOBHA ib— fybnnpoBaThCs W y40BNeTBOPATb TPeboBaHNsAM
7./.a [ns ypoBHA K — YA0BNETBOPATL TpebosaHuam 7.1

Mp n.me Y aHune— B 1cKpoGe3onacHbIX LEnsx ypoBHs ia JOMYCKaeTcs UCTONb30BaHIe, KPOMe 6/I0KVPYHOLLNX A1O/0B,
LpYriAX NOyNPOBOAHUKOBbIX W YMPaB/sieMbIX NarynpoBOAHWKOBLIX YCTPONCTB B KaUeCTBeE NOC/e[0BATENbHbIX TOKOOT paHu-
yLLneneii TOoMbKO NP YCNOBIM YCTaHOBKM Ha BbIXOAE LUYHTUPYHOLLMX, OTPaHNUMBAIOLLMX HANPSIXKeHIe, YCTPONCTB (Ktoueii
Ha TPaH3VCTOPax WM TUPUCTOpaX, @ Tak>Ke CTabUIN3aTOPOB HANPSXKEHST), YAOBNETBOPSIOLLMX TpeGoBaHnsaMm 7.1

7.5.3.2 NMapameTpbl TPaH3NCTOPOB, NPUMEHAEMbIX B KAYECTBE NOerefoBaTe3bl/bIX TOKOOr PaHNUNT eNbINAX
3NEeMEHTOB, JO/MKHbI UMETb 1,5-KpaTHble 3anachl N0 MOLHOCT W, HANPAXKEHUIO MEXK Y KOHHEKTOPOM 1 3MUT Te-
pOM 1 06paTHOMY HANPAXKEHNIO MEXKAY AMUTTEepoM 1 6a30il, TokaM KonnekTopa u 6asbl. B TpaH3McTOpax
3MUTTep 1 6a3a AOMKHbI O6bITb COEANHEHDI Yepes LYHTUPYIOLLN pe3ucTop. 3HaveHne CONPOTUBNEHNS LWYHTU-
PyIOLLEro pe3ucTopa BbiGupatoT No TEennoBoMy TOKY Npu 0TKIKUYEHHO 6a3e TpaH3ucTopa.

7.6 ToBpexjaeMble 3/IEMEHTbI U COeAUHEHNS

7.6.1 TpumeHeHne TpeboBaHWUiA 5.2 1 5.3 AOMKHO YUNTLIBATL CMeAYHOLLEE;
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a) ecnu Harpyska Ha 3/IeMeHT He COOTBETCTBYET 7.1. ero NOBpPeXAeHWe A0NXKHO paccMaTpmBaThCs Kak
HeyuuTbiBaeMoe. Ecnn Harpyska Ha 3/1eMeHT COOTBETCTBYET 7.1. ero NoBpeXAeHune JO/MKHO CUMTATLCA YUUTbI-
BAEMbIM;

6) ecnv NOBPEXAEeHWE OAHOTO 3NeMeHTa UKW COeLUHEHNS MOXET MPUBECTU K NMOBPEXAEHUIO ApYTnX
3/1EMEHTOB UM COEUHEHWIA, TO NEPBUYHOE U NOCNeLYIOLLMe NOBPEXAEHNA [OMXKHbI pacCMaTpmnBaTbCs Kak
O[}HO MOBpPeX/eHue;

B) PE3UCTOPbI LOMKHbI PacCMaTPUBaTLCS KaK NOBPeXAaemble Ha 3aMblKaHue, pa3MblKaHWe U NpUHUMa-
IOLWUMN Ntob0oe 3Ha4YeHWe conpoTneneHna (Hoem. 8.4);

r) NONyNpoBOAHWKOBbIE YCTPOWCTBA CUMTAIOT MOBPEXAAEMbIMM Ha 3aMblKaHWe U Mepexos B PeXUMbl,
K KOTOPbIM OHU MOTYT 6bITb MPUBEAEHbI B pe3ynbTaTe NOBPEXAEHNSA APYTUX 31EMEHTOB.

[ns oueHKy TemnepaTypbl NOBEPXHOCTM LOMKHO pacCcMaTpmBaTbC MOBPEXAeHWe N1060ro NoNynpoBoa-
HWKOBOrO YCTPOICTBA B YCNOBMAX, KOF4a OHO paccenBaeT MakCUManbHYH MOLLHOCTb.

VIHTerpanbHble CXeMbl MOTYT MOBPEXAATbCA TaKUM 06pa3om, UTO MeXAY WX BHELHWMU BbiBOAAMM
MOXXeT UMeTb MeCTO Nto6as KOMBUHaL WA 3aMblKaHWUA (pa3MblkaHnii). OAHAKO ecnn NOBPEXAeHMe BbiGpaHo,
OHO He MOXET U3MEeHATLCSA, HanNpuMep, NyTeM MPUIOXEHUS BTOPOr0 NOBPEXAEHUS.

B cnyyae BBefEHUA yKa3aHHbIX Bbllle MOBPEXAEHUA eMKOCTb M MHAYKTUBHOCTb, NOAKAOUYEHHbIE K
YCTPOWCTBY, LOMKHbI paccMaTpmBaThCA B MX HaMb01ee 0NacHOM COeANHEHMU;

[) COeMHEHNA [O/MKHbI pacCMaTpMBaTbCs Kak NMoBpeXjaeMble Ha pa3MmblkaHue. Ecnu coefMHeHuns cBo-
604HO ABMTalOTCA, TO OHU pacCMaTpMBAlOTCA TaKXKe Kak MOBpeXAaeMble Ha 3aMblKaHWe C 060 YacTbio
3/1EKTPUYECKON Lenu B Npefenax nx nepemerieHus. Mpu aTOM CHUTAIOT, YTO NepBOHAYa/IbHbIA pa3pbiB —3To
O[lHO YUMTbIBAaEMOE NOBPEXeHWe, a MOBTOPHOE COeMHEHNE —3TO BTOPOE YUUTbIBAEMOE NOBPeXAeHue (CM.
8.7);

€) 3/eKTpMyecKmne 3a30pbl M NYTU YTEUKN SO/MKHbI pacCcMaTpMBaTLCS KakK NOBPeXAaeMble Ha 3aMblKa-
Hne B COOTBETCTBMUM C 6.4;

X) KOHfIeHCATOPbI JO/MKHbI PACCMaTPUBATLCA KakK MoBpexjaemMble Ha 3aMblKaHWe, pasMblKaHve v npu-
HUMaKLWMMK N1060e 3HaYeHNEe eMKOCTM OT HYNS 0 MUHUMA/IbHON eMKOCTW KOHAEHCcaTopa, NoMy4YeHHOol 13
cneyndukauum narotosntens (cm. 8.5);

3) Apoccenu (K>DKHblpaccmMaTpuBaTbCA Kak NoBpeXKAaeMble Ha 3aMblKkaHue, pasMblKaHe 1 NprHuMaoLLy-
MU N060e 3HaYeHNe NHAYKTUBHOCT Y OT Hyna (Jomakasna.lbHoM MHAYKTMBHOCT M APOCCENs C yMETOM PeLL n3yto-
Leroca Npy 9TOM aKTWUBHOrO CONPOTUBAEHUSA ero 06MOTkU (cMm. 8.3);

M) NPOBOJA W MeyaTHble NMPOBOAHMKW, BK/IOYAA UX COeAVMHEHNSA, O/MKHbI pacCMaTpmUBaTbCs Kak no-
BPEX/JaeMble Ha pasMbiKaHWe U NPUHUMATLCA KakK OfHO YYMTbIBAEMOE MOBPEXAEHME.

7.6.2 BkoYeHMe HCKpoobpasytoLero MexaHn3ma B UCMbITYeMOe 3/1eKTPoo6opyAoBaHNe AN MOLENN-
poBaHUA pa3pbiBa, KOPOTKOrO 3aMblKaHUA UM 3aMblKaHUA Ha 3eM/I0 He pacCMaTpuBaloT KakK y4ynTblBaemMoe
NOBPEeXAeHWe, a CHMTAT UCMbITAHWEM B HOPMalbHOM peXuMe.

7.6.3 HenoBpexfaemble COeAUHEHUSA W pa3feneHns B COOTBETCTBMM C pas3jenoM 8 He nogseprawT
UCMbITAHUAM Ha UCKpoobpasytoLleM MexaHn3me. OfJHAKO eCcivi HEMOBPEXaeMble COeJMHEHNA U pa3fie/leHns
He repMeTM3NpoBaHbl UAN He UMEKT NMOKPbLITUS B COOTBETCTBUM C pPa3fe/ioM 6, nan He o6ecneyeHa cCTeneHb
3aWnTbl 060N104YKM B COOTBETCTBUM C TpeboBaHMUAMMK 6.1, NX CUMTAIOT NOBPEXAAEMbIMU, N HCKPOO6Pasyto-
LN MeXaHU3M [O/KEH MOAK/IYATbCS NOCNeA0BATENbHO C TAKMMMW COEJUHEHUAMW UK NapanfieNbHO TakKUM
pasgeneHunam.

7.7 Tbe303n1eKTpUYECKMNe yCTpoicTBa

Mbe303neKTpMYecKme yCTpoiicTBa A0MKHbI ObITb UCMbITaHbl B COOTBETCTBM ¢ 10.11.

8 HenoBpex/jaeMble 3/1EMeHTbI, 6/I0KA 3/1IEMEHTOB U COEAUMHEHUS

8.1 CeTeBble TpaHChOpPMaTOpPbI

811 MNMoBpexXxpgeHns o06MOTOK

B HenoBpexaaeMbIx CETEBbIX TpaHC(hopmMaTopax 3aMblikaHMe 06MOTOK, NUTAKOLWMUX NCKPo6e3onacHble
uenu, ¢ NobbiMy ApYrumMn 06MOTKamMy He paccmaTpuBaloT, 0HAKO MOTYT UMeTb MeCTO KOPOTKMe 3aMblKa-
HUSA 1 pa3MblkaHUs 06MOTOK TpaHcdopmaTopa. MospexaeHns 06MOTOK TpaHC(hopmMaTopa, KoTopble MOryT
NPVBECTU K YBE/IMYEHUIO BbIXOLHOI0 HANPSHXXEHNSA, HE OKHbI YUNTbIBATLCS.

812 3awWwuUTHbBIE Mepbl

8.121 MepBuyHas 06MOTKa CETEBOr0 TpaHchopmaTopa, NpesHa3HavYeHHOro aNg NMTaHMA NCKpobeso-
nacHbIX Lenew, LOMXHa ObITb CHab>XXeHa TOKOBOW 3alLUTON, HaNnpUMep NNaBKUM npegoxpaHuTenem (anaBku-
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MW NpefoxpaHUTenaMu), yaoBneTBopsAoLW MM TpeboBaHmam 7.3, 60 aBTOMaTUYECKUM BbIK/OYaTenem ¢
COOTBETCTBYIOLLMMY NapameTpamu.

/1.2.2 B ccTeMax 3HeprocHab>KeHNs ¢ U30MPYEMOI HEAT parbto NpeaoxpaHnTenn LOM>KHbI YCT aHaBu-
BaTbCA: B TpexdasHbix TpaHchopmaTopax— B e hasbl.B 04HOMDa3HbIX TpaHchopmaTopax— B 04HY (asy. B
CUCTEeMax 3HeProcHab>KeHUs C 3a3eMNEeHHO Heli T panbio NPeLoXpaHNTenn AO/MKHbI yCTanae. LHaThCA B KaXKAbli
MpPOBOZ, CeTEBOI 06MOTKI TpaHcthopmMaTopa, ecm B 0AHOMAa3sHbIX TpaHcdopMaTopax He NPUHAT b MePbI, UCK0-
yaroLL e BO3MOXKHOCTb COefjMHEHNS (DA3HOr0 NPOBO/A C BbIBOAOM 06MOTKM TpaHcthopMaTopa, He cogep Kalleii
npegoxpaHnTens.

8.1.2.3 ina TemnepaTypHOI 3awMTbl TpaHc(opmaTopa B LONOMHEHNN K TOKOBOW 3aliuTe MOXET nC-
Mo/ib30BaTbCA 3a/MThIli TEPMONPEAOXPaHHTENb MW APYroe Tena0Boe YCTPOMCTBO, NpuyeM Ans 04HO(Ma3HOro
TpaHcc!iopmaTopa oCcTaTouHa YCTaHOBKa 04HOr0 YCTPOMCTBA.

8.1.2.4 MpefoxpaHnTeNu, AepXxaTeny NPeAoXpaHnTeNel, NnpepbiBaTeny N TEPMUYECKIEe YCTPOCTBA 40/1-
XHbl 0TBeYaTb Tpe60BaHMAM COOTBETCTBYIOLLEro cTaHAapTa. COOTBETCTBME CTaHAAPTY He [O/MKHO NPOBepATbCS
NCNbITaTeNbHON OpraHn3aLuneil.

813 KoHcTpyKkKumsa TpaHchopmaToOpa

8.1.3.1 TpaHcdopmaTopbl N0 cNOCO6Y pacnonoXeHuns 06MOTOK MOryT pa3fenaTbCs Ha ABa Tvna.

[ns KOHCTPYKLMM NepBOro TMna o6mMoTka, nuTalowas nckpobesonacHble U CBA3aHHbIE C Held NCKPO-
onacHble Lenu, HaMoTaHHas Ha OTAeNbHON KaTyLlKe, AO/MHKHA pacnonaraTbCs

- Ha OIHOM CTepXHe CepfieYHNKa C 0CTanbHbIMU 06MOTKaMMU;

- Ha pasHbIX CTEPXHAX CepAeYHMKa.

MyTW yTeUKn 1 3neKTpruYecKmne 3a3opbl MeXxay 06MoTKaMu 415 NUTaHUAa UCKPO6e3onacHbIX 1 UCKPOO-
NacHbIX Lenei AOMKHbI YA0BNeTBOPATL TPpeboBaHMAM Tabaunubl 4.

[ns KOHCTPYKUMK BTOPOro TMna 06MoTKa, nmuTarolas MckpobesonacHble U CBA3aHHbIE C Hell NCKpo-
onacHble Lienu, fJO/HKHA pacrnonaraTbCs Ha O4HON KaTyLKe € 0CTalbHbIMU 06MOTKaMu, Mpy 3TOM:

- 60 yKasaHHas 06MoTKa TpaHchopmaTopa OTAe/NeHa OT OCTa/lbHbIX 06MOTOK TBEpPAON n3onsLmeii B
COOTBETCTBMM C Tabnuuein 4.

- 160 yKasaHHas 06MOTKa TpaHcopmaTopa OTAeNeHa OT CETEBO 0OMOTKM 3a3eMIeHHbIM 3KpaHOM (K3
MeAHO (hoNbrun) N 3KBMBaNeHTHON NPOBONOYHON 06MOTKONM (MPOMOMOUHbIA 3KpaH). TonwmHa MeHo
(hoNbr1 UM NPOBOMIOYHOIO 3KpaHa A0NMXHa 6bITb BbiGpaHa B COOTBETCTBUM C TabnuLei 6.

MprvumMeyaHUe — ITa Mepa NO3BOMSET rapaHTMPOBATb, UTO B C/lyyae KOPOTKOTO 3aMbIKaHWS Mexay
06MOTKaMK 1 3KPAHOM, 3KpaH BbIAEPXUT 683 NPoBos TOK. KOTOPbIA MO HeMy MPOXOAMT 40 cpabaTbiBaHUs TOKOBOIA
3aWnThI.

Ta6nuuya 6—MuHUMaNbHasA TONWMHA MBIV UAN MUHUMAbLHBIA AMaMeTp NPOBO/OKY 3KpaHa B 3aBUCHMOCTH
Or HOMWHATBHOTO TOKa MpefoXpaHnTens

HoM1HaNbHbIN TOK Npefoxpa-

HuTena. A 0.1 05 10 2.0 30 5.0
MuHUMa/IbHaA TONLWMHA 3K-
paHa 13 onbru, MM 0.050 0.050 0.075 0,150 0.250 0.300
MWHWMaNbHBIV Nnamcrp npo-
BO/IOKW 3KpaHa, MM 0,20 0.45 0.63 0,90 112 140

[onyckn M3rotoBUTeNs He JOMKHbI CHMXaTb 3HaYeHUs, NpuBeAeHHble B Tabnuue 6, 60nee yem Ha
10 % vnu 0.1 MM, B 3aBUCMMOCTM OT TOT0, KaKOe U3 3HAYeHW# MeHbLLe.

8.1.3.2 OKkpaH u3 POoNbru [OMKEH MMEeTb ABa HE3aBUCHMMbIX NMPOBOAHMKA 3a3eMAEHUSA, KaXAblh 13
KOTOPbIX AOMXKeN 6bITb paccyMTaH Ha MaKCUMaibHbIA ANUTE/bHbIA TOK, KOTOPbIA MOXeT MpoTekaTb A0
cpabaTbiBaHWiA TOKOBOI 3allmMTbl, HanpuMep 1,7 /agns npefoxpaHuTens.

8.1.3.3 MpOoBOMOYHbIV 3KPaH AOMKEH COCTOATb MO MEHbLUEW Mepe W3 ABYX 31eKTPUYECKN He3aBUCUMbIX
CfI0eB MPOBONOKMN, KaXAbli U3 KOTOPbIX JO/MKEH OblTb paccuMTaH Ha MakCUMasbHbl AANTENbHbIN TOK,
KOTOPbI MOXEeT NPOTeKaTb 0 cpabaTbiBaHUIA TOKOBOI 3alWnThl, Hanpumep 1,7/eans npegoxpaHutens. 3o0-
NAUUSA MeXay CNosaMun [Oo/HKHA Bblgep>KaTb ucnbitatensHoe Hanps>xeHue 500 B B cooTeeTcTBum ¢ 10.6.

8.1.3.4 Ceple4HNKM BCEX CETEBbLIX TPAHCHOPMATOPOB AOMKHbI 6bITh 3a3eM/EHbI, 338 UCK/OYEHNEM CNY-
YaeB, KOrfa Ucrosib3yrTcs TpaHCHOPMaTopbl C M30/IMPOBAHHBIMUN CEPAEYHUKAMNA.
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X 1.3.5 O6MOTKM TpaHCHOpMaTOpa He3aBUCUMO OT KOHCTPYKTUBHOMO UCMOMHEHUA AOMKHbI MPOMMUTbI-
BaTbCA M30/IALMOHHBIM NAKOM WM 3a/IMBATLCA KOMMNAYHAO0M.

</1.3.6 BbIBOAbI CETEBON U BTOPUYHbIX 0OMOTOK AN TpaHC(OPMaTOpPOB KOHCTPYKLMM BTOPOro THHa
[O/MKHbI pacnonaraThbCca Ha pasHbiXx CTOPOHAaX Kapkaca KaTyLWKW. [yTu yTeuykn n 3feKTpudeckue 3asopbl
Me>KymBbIBOfaM1 06MOTOK, a Tak»Ke NHAEKC TPeknHrocToikocTn CUT Kapkaca KaTYLWKN JOMKHbIYACTeT -
BOPATb TpeboBaHnam Tabnuubl 4. J1 IymeHbIeHns paccTOAHNA BbIBOALI MOTYT 6bITb pa3aeneHbl U30NALMOHHON
LU 1N 3a3eM/eHHOV NeperopoaKoi, yaoBne TBOpstoLLEe TpeboBaHusam 6.4.1.

814 WNcnbiTaHMAa TpaHChOpPpMAaToOpOB

8. 1.4.1 TpuHcc/topMaTopbl fa/>KHbl 6bITb CTOWKMMU NPU KOPOTKOM 3aMblKaHUW BT OPUYHOK 06MOTKM.

8.1.4.2 CooTBeTCTBME CTONKOro K KO/I0TKOMY 3aMblKaHWI0 TpaHa/lopmaTopa TemnepaTypHbiM Tpe6o-
BaHWSAM ANA Knacca MCMosb3yeMoii n30naLmn NpoBepstoT cneAytolwmmM 06pasoM. BTopuuHble 06MOTKM TpaHa/top-
MaTopa nooyepeHO 3aKopaynBaloT, NP 3TOM BCe OCTalbHble 06MOTKM HArpy>kalT HOMWHabHLIM TOKOM.
TOKOBYIO 3aLMTY NpU UCNbITaHUAX OTKIIOYAT, HO ee NnapameTpbl yunThiBaloT. Ecav B TpaHchopmaTope
1CNOMb3y0T TOKOOTPaHNUYNUTENbHBIA Pe3ncTop, 3anuTblii BMeCTe C ero 06MoTKamu, UCMbITaHUS TpaHchopMa-
TOpa Ha YCTOMYMNBOCTb K KOPOTKUM 3aMblKaHWAM CrefyeT NpOBOANTL C y4eTOM 3TOro pesucropa. Mpu aTom
TOKOOTpaHN4YnTENbHbIA PE3NCTOP JO/MKEH ObITb YCTAHOBNEH TaK, YTOObI 06ecrneunBanmch 4nnHa Nyt yTeuku
1 3a30pbl B COOTBETCTBUM C Tabnuuei 4, n Mmexxay 06MOTKOM TpaHchopmaTopa v pe3sucTopoM O0TCYTCTBOBaM
Hen301MpPoBaHHbIe TOKONPOBOAALLME YaCTy.

Mpu ncnbiTaHUAX TOK NMEPBMYHON 06MOTKM TpaHCopMaTopa A0/MKEH ObITb YCTAHOBMEH paBHbIM 1,7/n
UAN MakKCMManbHOMY 3Ha4YeHUWI0 TOKa NpepbiBaTens ¢ JOMYCTUMbIMU OTKIOHEHNAMUN OT 3TUX 3HAYEHUIA BO
BpemMs ucnbiTaHnin He 60nee 10 %. 3HaYeHMe TOKa YCTaHaBIMBAIOT M3MEHEHWNEM HaMpPSAXXeHWs NepBUYHOA
06MOTKM TpaHcopMaTopa OT HyNA 40 HOMUHANBHOTO HanpsHXXKeHnsa (CyyeTam 4onyCTUMbIX N0 JOKYMEHT a-
LyK Ha 3neKTpoobopyAoBaHMe NOBbILLEHUI HANPs>KeHNs). B ciyyae HEBO3MOXHOCTY 06ecneumnTb BbilleyKasaH-
Hble 3HaYeHMA TOKA 3a CYET YBE/IMYEHNA HAMPAXKEHUA, UCMbITAHUA NPOBOAAT MPU MakCMMasbHOM CETEBOM
HarnpsKeHUn.

MpoAOMKNTENBHOCTb UCMBITAHWIA BO/MKHA COCTaBNATbL He MeHee 6 U 1n fo cpabaTbiBaHMA HECAMOBOC-
CTaHaB/VBalOLLEroca TennoBoro yctpoictaa. Mpu Mcnonb3oBaHUK TENIOBOM0 YCTPONCTBA CAMOBOCCTAHABAN-
BatOLLEroca TMna ucnblTaHWUsA cnefyeT NPoBOANTL B TedeHue 124. Mpu aTom Temnepatypa 06MOTKW He JO/KHA
npeBblLLaTh JOMYCTUMOrO 3HaYeHNs ANA Knacca UCnonb3yemon nsonauyuu. Temnepatypa 06MOTKM JO/MKHA
n3mepATbCs B cooTBeTcTBumM ¢ 10.5.

B npouecce ncnbiTaHuii TpaHchopMaTop He AOM>KEH BOCNNAMEHATbCS, HO OMYCKaeTCs 3aMblKaHue nep-
BWYHOI UM BTOPUYHO 0BMOTOK C CepAeyHNKOM.

8.1.4.3 Mocne ucnbiTaHWA TPAHC(HOPMATOPOB Ha YCTOMUYNBOCTb K KOPOTKMM 3aMblKaHWAM M3018UKA
MeXay MCKpo6e3onacHbIMM U UCKPOONACHbIMH 06MOTKaMu A0/XKHA BbILEPXKMBATb UCMbITaTE/IbHOE Hanpsxe-
Hue (cm. 10.6), panHoe (2 Un+ 1000) B. HO He meHee 1500 B, rqe — MakcumanbHOe HanpshkeHve no6oii
ncnbiTyemMoin 06MOTKMN. McnbiTaTenbHoe Hanps>XeHne MeXKay ntobbiMn 06MOTKaMK 1 cepAeyHUKam unv akpa-
HOM [OMKHO 6bITb 2 Un, HO He meHee 1000 B.

815 KOHTpPONbHble MNpPOBepKwU M ncnblTaHUA CeTeBblIX TpaHC-
hbopmaTopoB, BbLINONHAEMble W3IFTOTOBUTENEM

Kaxfblii ceTeBOi TpaHC(hOpMaTop LO/MKEH ObiTb UCNbITAH B COOTBETCTBUM € 11.2.

8.2 PaspenuTenbHble TpaHCHOPMaTOPbI

8.2.1 KOHCTPYKLMA 1 BO3MOXHbIE NOBPEXAEHNUSA pa3fenunTeNlbHbIX TPaHCHOPMaTOPOB fO/KHbI COOTBET-
cTBOBaTb TpeboBaHMsAM 8.1.

MpuMcYaHmne—3ro MoryT 6biTb TPAHCHOPMATOPbI, KOTOPbIE MCMOMb3YIOTCS B CUTHANBHBIX LENAX, WL
TpaHc(hopMaTopbl NS APYrUX Lenei, HanpuMep 41s npeobpasoBaTeneil NUTaHus.

8.2.2 VicnblTaHWs pa3fgenuTeNbHbIX TPaHCHOPMaTOPOB A0/MKHbI 6blTb BbIMOMHEHbI B COOTBETCTBUU C
TpeboBaHusMUK 8.1.4. 3a UCKNIOUYEHMEM TOr0, YTO Takue TpaHCc(hopMaTopbl JO/MKHbI 6bITb UCMbITaHbl MPU
MaKCMMasnbHOI TOKOBOI Harpyske. Ecim TpaHCopMaTop HEBO3MOXXHO UCMbITATh B 3TUX YCNOBUAX, KaXAas
06MOTKa Npu TUMNOBbLIX UCMbITAHMAX AO/MKHA HArpyXaTbCsa MOCTOAHHLIM TOKOM, paBHbIM 1,7/ B COOTBET-
cTBumn ¢ 8.1.4.

8.2.3 Tpun KOHTPO/bHbIX UCMBITAHNAX N30NALUSA MEXAY NePBUYHON U BTOPUYHBIMM 06MOTKaMM JOMKHA
BblZlepXXMBaTb UCMbITaTENbHOE HanpseHue, pasHoe (2 Un+ 1000) B, HO He meHee 1500 B.

8.2.4 Pa3fennTenbHble TpaHcOpMaTOpbl, MOAKIIOYEHHbIE K MCKPOOMNACHbIM LENAM C BHELIHEN Cuo-
BOI LieNblo, JOMKHbI YY4UTbIBATb BOSMOXHOCTb MONAafaHMA HA HUX MaKCMMAaNbHOr0 HampsXXeHWs nuTaHus,
Hanpumep CeTeBOro HanpsXeHus. BTakux pasfennTenibHbIX TpaHCHopMaTopax A0MKHbI 6biTb MPUHATLI MePbI.

2.2+ 2
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UCK/oYaloLL e neperpysky TpaHcopmatopa BCleAcTBYe nonajaHns CETeBOro HanpPsXXeHUs, Hanpumep npu-
MeHeHVe 3allUTHbIX CPeACTB B cooTBeTCTBUM € 8.1.2. 4ns obecrneyeHns HENMOBPEXAaeMoCTN 3a30p0B U NyTel
yTeyku TpaHchopmaTopa npu BO3MOXHbIX NepeHanpsXXeHnax B Lienb MUTaHUA, B COOTBETCTBUM C Tpe6OBaHU-
AMK 8.8. BKMIOYAIOT NpefloXpaHnTens 1 cTabnanTpoH. HoMnHanbHoe BXOfHOe HanpsxeHnue no 8.1.4 fOMKHO
6bITb PaBHbIM HaMPSXeHWNIO CTabUNUTPOHA.

8.3 KopoTKo3amKHYyTble 06MOTKM 1 Aipoccenu

8.3.1 flemndepHble 06MOTKM, BbINOMIHEHHbIE B BUAE KOPOTKO3aMKHYTbIX BUTKOB [/19 CHUXXEHUS BNNSA-
HUSA MHOYKTUBHOCTU, JO/MKHbI PaccCMaTpuBaTbCA KakK MOBPEXaeMble TO/bKO Ha pa3mblKaHWe, ecnu OHu
MMEIOT HafieXXHYH MeXaHUYeCKy0 KOHCTPYKLMIO, BbIMOMHEHHYO, HanpuMep, B BUfe 6ecLLOBHOW MeTanu-
YecKoi Tpy6KM 1 06MOTOK 13 HEM30/IMPOBAHHOIO NPOBOAA, COeANHEHHbIX 3aMKHYTOI CBapKOA, Makoi nnu
[OPYTMMUW pPaBHOLLEHHbIMUW criocobamu.

8.3.2 [ipoccenu, npumeHsaemMble B MCKPOBe30MnacHbIX LiensX, fOMXKHbI pacCMaTprUBaTbCA Kak NoBpe>Kaaemble
TONbKO Ha pasmblKaHue, eCT WX HAMOTKa BblinaTeHa PALOBONA, BUTOK K BUTKY, C M30/MPYIOLLMMW NpoKNagKamu
Me>Ky CnosiMu1, € NPOMUTKOW 06MOTOK N30AALMOHHBIM TAKOM M KOMNayHA0M.

Me>KkayBUTKOBas M3014LMA 06MOTOYHOro npoeo<ki AO/MKHA BblITh paccunTaHa Ha Hanps>KeHne, paBHoe
YyTPOEHHOMY NafeHuNt0 Hanps>KeHns Ha Apoccene B HOPMaIbHOM W aBapuiiHOM pedKuMax.

8.4 TOKOOrpaHWYHTENbHbIE PE3NCTOPLI

8.4.1 TOKOOTpaHNUYNTENbHbIE PE3UCTOPbI LOMKHbI B6bITb OA4HOFO U3 CMEAYOLWNX TUMOB:

a) NAeHOYHOro:

6) MPOBONOYHONO C 3aWMTON NPOTUB pasmaTbiBaHWS MPOBOJIOKK B Cy4ae ee 06pbIBa;

B) NeYaTHOro, UCMOMb3yeMOro B rMBpUAHLIX 1 NOAOGHbLIX LEensx, C NOKPbITUEM, COOTBETCTBYHOLLNM
6.4.8, U repmeTU3MpoBaHHbIe CornacHo 6.4.4.

8.4.2 HenoBpexxaemblil TOKOOTPaHUYNTENbHBIN [>€3MCTOP AO/HKEH CHMTATLCA NMOBPEXLAEMbIM TO/IbKO
Ha pasMblKaHue Lienu, YTo paccMaTpuBatoT Kak 04HO YUMTbIBAEMOE MOBPEXAeHMe.

8.4.3 TOKOOTpaHWUYNTENbHbIN Pe3nCTOP A0MKEH OblTb HArPY>XeH B COOTBETCTBMM C Tpe6OBaHMAMM 7.1 1
BblEePXXMBaTb N0 MeHbLUei Mepe 1,5-KpaTHble MakCMMasbHble 3HAYEHUS HaNPsHXKeHNA 1 MOLLHOCTY B HOP-
ManbHbIX 1 aBapuitHbIX pexunmax paboTbl, ONpefeneHHbIX B pa3fenie 5. He noBpexaatoTcs Ha 3aMblkaHue
MeXAy BUTKamy NpaBWIbHO Harpy>XXeHHble NPOBOJIOYHbIE PE3NCTOPbI, UMEIOLLME 3anuTble 06MOTKMW. Ons
3a7MBKM 06MOTKM CreflyeT NCMo/b30BaThb W IONALMOHHBIA MaTepuan co 3Ha4YeHemM MHAEKCa TPEKHHTOCTOMKO-
CTV B COOTBETCTBUM C Tabnuueli 4, Npy HOMUHANLHOM HaMNPSXeHWW, YKa3aHHOM U3roTOBUTENEM.

8.5 PasfenuTenibHble KOHAEHCATOPbI

8.5.1 B HenoBpexaaemMoM y3ne He06X0AMMO NCMONb30BaTh 610K M3 BYX NOCNEf0BATEIbHO MOAKIIOYEH-
HbIX KOHAEHCATOPOB, O4MH 13 KOTOPbIX pacCMaTPUBAOT KaK NOBPEXAaeMblil Ha 3aMblKaHWe UK pasMblKaHue
uenu. ng oueHKN NCKPo6E30MacHOCTU cnedyeT BblbMpaTb KOHAEHCATOP C MaKCUManbHOW eMKOCTbio, a
KO3 uLumeHT nckpobeszonacHoCcTn 1,540/MKEH NCNO/b30BaTbCA NPUMEHUTENIBHO K 6/10KY.

8.5.2 PaspgennTenbHble KOHAEHCATOPb! AO/MKHbI M3rOTOATATLCA C UCNONb30BAHUEM TBEPLOMO AU3NEKT-
pVKa U UMEeTb BbICOKYIO HAfleXXHOCTb. [MPUMEHEHNE 3NEKTPONNTUYECKUX UM TAHTaN0BbIX KOHAEHCATOPOB He
gonyctumo. BHelwwHne coegnHeHmns 610Ka KOHAEHCATOPOB A0MKHbI COOTBETCTBOBATH 6.4.

8.5.3 M30nAuuMa Kax40ro KoOHAeHcaTopa A0/MKHA BblAepXMUBaTh UCMbITAHNA HA 3NeKTPUYECKY NpoY-
HOCTb COrnacHo 6.4.12. Ecnu pasfenuTesibHble KOHLEHCATOPbl UCMOJb3YIOT MEXTY UCKPO6e3onacHbIMU U
NCKPOOMacHbIMK LenaMu, LO/MKHbI YYUTLIBATLCA BCE BO3MOXHbIE NMePexXoAHble NMpoLecchl.

8.5.4 BnoK M3 pa3gennTenbHbIX KOHAEHCATOPOB, BbIMOAHEHHbI B COOTBETCTBMM C 8.8. LO/MKEH pac-
CMaTpMBaThCA KaK HermoBpexjaeMoe rajibBaHNYecKoe pasfeneHune 41 nocToOAHHOr 0 ToKa.

KoHgeHcaTopbl, NOAKIOUYEHHbIE MEXAY KOPMYCOM 3/1eKTP0060pYyA0BaHNS U MCKPO6E30NacHOW Lenbto,
[LOMKHbI COOTBETCTBOBATL 6.4.12. B cnyyae, eciv UX 0TKa3 NPUBOAUT K HapYLUEHUI0 MCKPo6e30nacHoOCTH
(Hanpumep, BO3HWKHOBEHWUID MyTei 06Xxofa 31eMEHTOB, OT KOTOPbIX 3aBMCUT MCKPO6GE30MacHOCTb), OHU
[0/MKHbI COOTBETCTBOBATL NEPEUNCNEHHbIM Bbille TPe6OBaHUAM K Pa3fenuTenbHbIM KOHAeHCaTopam.

MpumeyaHune —HasHayeHMe 3TVX KOHAEHCATOPOB —(*)I/IﬂpraLl.Vlﬂ BbICOKMX YacTOT.

8.6 BNOKM NCKPO3aLLHIbl HA NOMYNPOBOAHUKOBBIX 31eMeHTax

861 Ob6bwue TpeboBaHuA

8.6.1.1 'pynna 3N1eMeHTOB MOXET paccMaTpuBaTbCs Kak 6/10K MCKPO3aLHTbI. €CIM OH rapaHTupyeT
MCKp06e30nNacHOCTb Lenu.

8.6.1.2 CoefiMHEHMNE WYHTUPYIOLWMX 3N1EMEHTOB B 6/10Ke 40MXKHO 6bITb BbINOSIHEHO B COOTBETCTBUN C
8.7 WU CKOHCTPYMPOBAHO TaKMM 06pa3oM, YT0Obl OTKIOUYEHWE OLHOTO M3 LYHTUPYIOLWMX 31EMEHTOB BbI3bl-
Ba/fi0 OTK/IIOYEHMNE 31EKTPUYECKOM Lienn 1 3alimnLLaeMblX 3/1EMEHTOB.

0
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B HenoBpexjaeMoM 6/10Ke MCKPO3aluThl WYHTUPYIOLLME 31EMEHTbI (ANOAbI MU CTABUNUTPOHbI) f0N-
XXHbl y611MpoBaThes. JlonyckaeTcs He y6A1poBaTh WyHTUPYIOLMA aneMeHT, eCit OH NOAIOMOYeH TakuM 06pa-
30M, YTO Mpu 06pbIBe M0G0 M3 ero Leneid, KPOMe UENPOBONOUNbIX COEAUHUTENbHBIX BbIBOAOB CAMOFO LIYHTA,
NPOMNCX0AUT OTKAOUYEHME LUYHTUPYEMOrO 3fieMeHTa. MoAbl U CTaBUANTPOHbI OMKHbI GbITh pacCUMTaHbl Ha
NPOAO/IKMTENbHBIA TOK. KOTOPbI MOXET NPOTEKaTb B MECTE UX YCTaHOBKM NPY MOBPEXAEHWUN Ha 3aMblKaHune

MpumeyaHuns

1/inA npefoTBpaLLeHns BOCNIaMEHEHNS B3PbIBOOMACHOW CMECH MPW UCMBbITAHWAX Ha 1CKPOOBpasyHoLLem Me-
XaHu3me B Cyvae 06pbiBa COEAMHEHNS MOXET NoTpe6oBaTbCa repmeTusauns 6/10ka B COOrBCTCTUM C 6.4.4.

2 LLyHTMpYyIoLme 3NneMeHTbI, UCTOoNb3yeMble B 6/10Kax, MOTYT NPOBOAUTL TOK B HOPMa/IbHOM pexxuMe paboTbl.

8.6.1.3 SnemeHTbl 610Ka MUCKPO3ALWMNTbI JOMKHbI 6bITb HAarpy>XeHbl B COOTBETCTBUM C 7.1. BK/OYas
cnyyau BO3[eNCTBMA HanpsXXeHUs NepemMeHHOro Toka co 3HavyeHuem Um Mpu 3awmTe OT Meperpysku c
NMOMOLLBIO MPEAOXPaHUTENA LYHTUPYIOLME 31EMEHTLI 6/10Ka JO/KHbI ObITh paccymTaHbl Ha ANUTENbHOE
npoTekaHune Toka 1,7/. KOHCTPYKUMA NpefoxpaHnTens 4o/KHa yA0BeTBOPATL Tpe6oBaHuam 7.3. Cnocob-
HOCTb 3/IEMEHTOB 6/10Ka BbIAEPXMNBATb MEPEXOAHbIE PEXUMbI [0/KHA 6blTb MPOBEPEHA B COOTBETCTBUU C
10.12  wnm onpegenaTbCs CpaBHEHUEM TOKOBPEMEHHbIX XapakTepucTuk cpabaTbiBaHWA NpefoXpaHuTens ¢
UMNYNbCHBIMW PabounMun XapakTepucTuKaMm aneMeHToB. [T 6e30nacHbIX 6710KOB MCKPO3aLLNTbI, N3rOTOB-
NeHHbIX KaK 0TAeNbHOe 3/1eKTP0o060opyA0BaHNE, KOHCTPYKLMA AO/KHA COOTBETCTBOBATh 9.2.

8.6.1.4 Mpn NnpyMeHeHUN 610Ka UCKPO3ALLNTBI C LUYHTUPYIOLW UMM 3/1eMeHTaMn B Ka4yecTBe HeNnoBpeX-
[,aeMoro yn a Heo6xo41MO YUNTbIBaTb CrefytoLLee:

a) Kaxabli U3 ABYX LWYHTUPYIOLWNX 3/1IEMEHTOB pacCMaTPMBAIOT NOBPEXAAeMbIM Ha pa3MblKaHWe Lenw;

6) BbIXOAHbIM HanpsHKeHMeM 6/710Ka HCKPO3aLLUThl CHUTAIOT HanbobLUee HaNpPsHKEHNE WYHTUPYHOLLEro
3/1EMEHTA;

B) NOBPEX/eHVE KaXA0ro WYHTUPYIOLLErO 3/1eMeHTa Ha 3aMblKaHWe paccMaTpuBatoT Kak OfiHO YUUTbl-
BaeMOe MOBPEX/EHME;

r) KoaduumneHT nckpobesonacHocTn 1.5 fOMKEH NPUMEHATHCA KO BCEM MOBPEXAEHUAM, nepeyunc-
NeHHbIM B 5.2 n 5.3;

4) 610KM MCKPO3aLWnTbl C WYHTUPYIOLWUMMN TUPUCTOPAMUN AO/KHBI UCMbITHIBATLCA B COOTBETCTBUMN C
H0.3.3.

862 bnokn HCKpO3aWMTb C WYHTUPYHOWUMNU 31eMeHTaMm

8.6.2.1 B/IOK NCKPO3aLNThI C LWYHTUPYIOLWMUMWN 3/IEMEHTAMW LO/DKEH rapaHTMpPOBaTh, YTO 3/IeKTpUYec-
Kne napameTpbl OTAE/IbHOTO 3/1eMEHTa UK TPYNMbl 3/1eMEHTOB B NMEPEXOAHbLIX PEXMUMaX ABNAOTCA KOHTPON-
pyeMbIMU BEMYMHAMMW, KOTOPbIE HE HapyLIaT NCKPO6Ee30nacHOCTM Lenw.

8.6.2.2 Ecin 610K HCKPO3aLWUTbl C WYHTUPYHOLWUMMN 3IEMEHTaMU NOAKOYAKT K UCTOYHUKY NuTa-
HUA. XapaKTepu3ytoLLeMycs TONbKO 3HayeHneM Um OH [O/MKeH aHann3npoBaThCs Ha yCTOMYMBOCTL K nepe-
XOAHbIM peXnmam B COOTBETCTBMM C 8.6.1, 3a UCK/IIOYEHMEM CNyvaeB, Korga 610K UCMONb3YIOT:

a) ANA OrpaHUyYeHns aHepruv paspsaa, BblgenstoLwecs, HanpuMep, U3 MHAYKTUBHOCTER N Nbe3oa-
NEeKTPUYECKNX YCTPOWCTB;

6) 4NA OrpaHUYeHns HanpsXXeHWs YCTPOMCTB, HaNpUMep KOH4EHCaTOPOoB.

8.6.2.3 lnoabl BbINPAMUTENbHbLIX YCTPONCTB COOTBETCTBYHOLLLENO HOMUHANA, CO6paHHbIE MO MOCTOBOM
cXeMme, AO/MKHbI PacCMaTPUBaTLCA KakK HEMOBPEXAAEMbIA LYHTUPYHOLWNIA 6TOK.

863 bnokwu MCKpPO3aWMUTbLl C OrpaHuuyumTtTenamm HanpaXeHwuns
nnun TOKa

8.6.3.1 bioK MCKpo3alUThl C OrPaHNUNTENAMU HANPAXKEHNA U TOKa A0N>KEH rapaHTMpoBaTh, YTO K
MCKPOBE30NacHoi Leny NPpUKNaabIBalo T HanpsMKeHne Uan TOK 3a4aHHOT0 YPOBHS.

8.6.3.2 B/IOK MCKPO3aLnTbl C OFPaHNUYNTENAMMN HaNPSXKEeHUS LOMKEH ObITb 06bEKTOM aHanm3a B nepe-
XO[IHbIX PEeXMUMaX, KOrfa OH MOXET NOAK/MHYAaTLCA K UCTOYHUKY NUTaHUA, /19 KOTOPOro onpejeneHa TOTbKO
Be/MYMHa UmB COOTBETCTBUM C 8.6.1, 32 UCKNIOYEHMEM ClyyaeB, KOrja nutaHue 6/10Ka OCyLLECTBAAIOT OT:

a) HenoBpexxJaemMoro TpaHcopmaTopa, BbIMO/HEHHOTO B COOTBETCTBUM C 8.1;

6) 6/10Kka HCKpO3aWnUThl Ha Anogax (cTabunuTpoHax), BbINOHEHHOTO B COOTBETCTBUM C pas3genom 9;

B) 6aTapeun, BbINONHEHHO B COOTBETCTBUM C 7.4;

r) HEMOBPEXAAEMOTO LWYHTMPYoLero 6,10ka 6e30MacHOCTN B COOTBETCTBMU C 8.6.

8.6.3.3 BI0K UCKPO3aLMThbl C OrpaHUMTeNs MM TOKa JONKeH 6bITb 06bEeKTOM aHa3nsa B NepexofHblx
pe>kumax B COOTBETCTBUN C TpeboBaHuAMK 7.5.1, a ero nuTaHne JOMKHO OCYLLEeCTBATbHCA TONbKO OT:

a) HenoB/K3>K4K3eMOro TpaHa/lopmaTopa. BblNarHeHHoro cornacHo 8./;

B) 6aTapewu, BbiNalleHHOI cornacHo 7.4.

2-3-8611 3
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8.7 MNpoBofa H coeanHeHns

MpoBoAa, BKNOYas UX NOACOeLUHEHNSA, LOMKHbI pacCMaTpPUBaTbHCA Kak MeNnoBpeXAaeMble Ha pasmblKa-
HWe B CMIeAyoLWNX cayyasx.

a) Ana npoBOJOB:

1) ecnun ABa NPOBOAHMKA BK/OYEHbI NapannenbLHo;

2) eCciv OAHOXW/IbHBIV NMPOBOA UMEET fuameTp He MeHee 0,5 MM 1 CBOGOAHYIO A/IMHY MeHee 50 MM nnn
HafleXXHO 3aKpern/ieH B TOYKe COeANHEHNS;

3) ecnn OANHOYHbBIA MHOTOXW/bHBLIA UAN TUBKNIA NPOBOS IEHTOYHOTO TNMA UMEET CEYEHME He MeHee
0,125 mm- (guameTtp 0,4 MMm), He nepernbaeTca npu paboTe U MMeeT AANHY MeHee 50 MM MAU HafeXHO
3aKpeneH B TOYKe COeIHEHNS.

6) Anda NPOBOAHWMKOB nNeyaTHb X nNnaat:

1) ecnn fBa NPOBOAHMKA LUMPUHON He MeHee | MM BK/IIOYEHbI NapannefbHo;

2) ecnu OAVH NPOBOAHUK UMEET WMPUHY He MeHee 2 MM UK | % OT CBOEN A/INHbI, B 3aBUCUMOCTMW OT
TOro, Kakoe 3HayeHune 60NbLUE;

3) ecnu Kaxablii NPOBOAHMK BbIMOAHEH U3 MeAM HOMUHANbHOW TONLMHOW He MeHee 35 MKM.

B) Ana coeAuMHeHWH (MCKAOYAA WTENCenn, po3eTKN U KNeMmbl):

1) ecnun ABa coeANHEHUA napanfienbHbl;

2) ecin UMeeTCs OAUHOYHOE NasHOe CoOeANHEHWE, B KOTOPOM MPOBO/A MPOXOANT Yepe3 nnaTy (BKNYas
OTBEPCTUA Yepe3 Hee) M OH M30THYT Mepej Maiikoli, a AN He M30THYT, TO 3anasH NOCPeACcTBOM MCMO/b30-
BaHWA aBTOMaTa, UM UMeeT COeANHEHNE CKPYTKOW, 3anasH TBEpPAbIM NPUMOEM WAWN NPUBAPEH;

3) ecnn nmeeTcA OAMHOYHOE BONTOBOE COEJMHEHNE, KOTOPOE COOTBETCTBYET 6.6.

8.8 PasgennTtenbHble 3NEMEHTbI

8.8.1 PasfenutenibHble 3M1EMeHTbI, YA0BNETBOPAtOWMe TpebOBaHUAM [aHHOTO MyHKTa, ClefyeT pac-
cMaTpuBaTh Kak obecneunBatoLme HenoBpeXaaemMoe pasfeneHue.

8.8.2 PasgenuTenbHble 3MEMEHTbI, KDOMe TPAHC(HOPMATOPOB M pefie, Hanpumep ONTPOHbI, JOMKHbI
paccmaTtpuBaTthbCs Kak 06ecrneynBaloLLine nenospexaaemble pasfeneHns Mexay oTAenbHbIMU nckpobesonac-
HbIMW LensMu, eCnun BbIMONHAKTCA CNefyoLLne yCoBus:

a) Harpyska 3ajeMeHTa coOOTBeTCTBYeT TpeboBaHuAM 7.1;

6) 3N1EMEHT BbIEPXMBAET UCMNbITAHWE Ha 3N1EKTPUYECKYIO NPOYHOCTb COrnacHo 6.4.12. Mpu nposegeHUN
UCMbITaHWI 3HAYEHWEe NCMbITATeIbHOT0 HaMPSXKEHUA JO/MKHO BbIOMPATLCA B COOTBETCTBUM C TPE6OBAHMAMMU
6.4.12 ¥ 6bITb He MEHbLUE HOMUHAILHOTO 3HAYEHUA HANPSHXKEHNSA N30NALUN Pa3AeNUTENbHOI0 3eMeHTa.

8.8.3 Mpn NpuMeHeHUN pasfennTenbHbIX 3IEMEHTOB MeXAY HCKP06e30nacHbIMU M UCKPOONACHbIMU
LensaMu Nyrv yTeuykn v anekKTpuyeckne 3a3opbl 4OIXKHbI YA0BETBOPATL TpeboBaHMAM TabunLbl 4. 3a UCKNHO-
YeHNeM BHYTPEHHEl YacTW pa3fennTebHbIX 31EMEHTOB, C/I OHU UMEIOT FepMEeTUYHYH0 HepPa3bopHYH0 KOH-
CTPYKLMIO, Hanpumep OMNTPOHOB, ANA KOTOPbIX 3HA4YeHWUN, yKasaHHble B NyHKTax 5—7 Tabnuubl 4, He
NPUMeHAT. Harpyska Ha pasfenuTesibHble 3IEMeHTbI f0/XKHA YA0BNeTBOPATL TpeboBaHuAM 7.1. UTo6bI nc-
KMHUNTb BO3MOXHOCTb Meperpy3ku pasaenuTeNibHbIX 31eMeHTOB, BbIBOAbl MCKPOOMACHO Lienu cnefyeT cHab-
XaTb 3aWNTOW, 3a UCK/TIOUYEHMEM CTyYaeB, KOTAa MOXeT ObITb MOKa3aHo, YTO Lenu, MOAKIIOYEHHbIE K 3TUM
BbIBOJAM, He MOTYT MPUBECTU K NOBPEXAEHWIO Pa3feNITeNIbHOro a/ieMeHTa. 3alyuTa oT Nneperpysku paxsenu-
TeNbILWX 3/1IEMEHTOB CO CTOPOHbI HCKPOOMACHOW Lenu, Hanpumep, MOXeT JOCTUraTbCA BKKOUYEHNEM CTabu-
NNTPOHA. 3alULLEHHOTO NpefjoXpaHnUTeNneM ¢ COOTBETCTBYIOLMMU NapameTpamMu, crocobHOro npepbiBaTh am-
NAUTYAHOE 3HAYeHMe TOKa UCTOYHMKA NuTaHusA. Mpu aTom TpeboBaHWa Tabnuubl 4 K NpefoXpaHUTEeNo 1
CTabUNNTPOHY He NMPUMEHAT. HOMWHANbHAA MOLLHOCTb CTABMANTPOHA A0MKHA BbITh HE MEHEe 3HaYeHUS,
nosy4yaemMoro B pesy/bTate yMHOXeHUA 1,7/MHa MakCMManbHOe HanpsXKeHne ctabununsaunn. KoHcTpyKums
npefoxXpaHnTeNs N MeTof MOHTaXa, HanpumMep B fiepxxartene, fO/KHbl YA0BNeTBOPATL TPebOBaHUAM U HOP-
MaM Ha 371eKTpoo60opyaoBaHMe 06LLEero HasHaYeHus.

8.8.4 K nyTaAM yTeUKM M 3NEKTPUYECKMM 3a30paM BHYTPU OMTPOHA, KOTOPbIA COOTBETCTBYET pasjenam
5—7 faHHOro cTaHfjapTa, Tpe6oBaHMiA He MPeAbABASIOT, NPU YC0BUMW, YTO BHYTPEHHMWE 3/1EMEHTbI ONTPOHA B
HOpPManbHOM peXxume paboTbl W B Clyyae HEMCNPaBHOCTEN B MCKPOBE30MaCHbIX Y HCKPOOMACHbLIX LEensax
Harpy>xeHbl He 60/1ee 4em Ha 2/3 0T MaKcManbHO A0NYCTUMOW MOLLHOCTH, YKa3aHHOW U3roToBUTENEM.

8.8.5 PasgenuTtenbHble pene 4OMKHbLI 0TBeYaTh TpeboBaHNAM 6.4.13. a 06MOTKa pene fomkHa obecneun-
BaTb paccesiHWe MaKCUManbHO NOAKIIOYEHHOM 3N1EKTPUYECKON MOLLHOCTY.

MpumeuyaHune —TpeboBaHUsa 7.1 Ha OOMOTKM pene He PacrnpOCTPaHSAHOTCA.
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9 bapbepbl 6€30MacHOCTU Ha AMogax

9.1 O6wKe NONOXKEHUS

9.1.1 Bapbep 6e30MacHOCTM Ha guogax (CTabunnTpoHax) npeacTasaseT coboiiy3en 3aKOHYEHHOW KOHCT -
PYKLMK, yA0&3e TBOPAIOLLMIA TpeboBaHNA.M HACTOSLLEro CTaHaapTa, KOTOpPbIA MOXKET M3roTaBnMBaTbCs B BUE
OT/e/1bI0ro 3NeKTPO0BOPYA0BAHUSA UM YACT U NCKPOGE30MACHOM0 1 CBA3AHHOIO 3/1eKTPo06opyAoBaHNs. bapbepsbl
6€30MacHOCTY CNYXaT B Ka4ecTBe PasfeMTeNlbHbIX 31EMEHTOB MeX/y MCKPO6e30nacHbIMU U HCKPOONaCHbIMU
LensiMu 1 COCTOAT U3 WYHTUPYIOLWMNX AN0J0B (CTabUIMTPOHOB) M NOCNEA0BATENIbHO BK/IOYEHHbIX Pe3nNCTO-
pOB MV PE3UCTOPOB U NpefoxpaHnTeneid. B cooTBETCTBMM C Tpe6OBaHMAMM HACTOALLEr0 cTaHAapTa 6apbepbl
6€30MacHOCTN JO/MKHbI MPONTUN KOHTPOAbHbIE UCMbITaHWUA no 11.1.

MpumeyaHune —CnocobHoOCTb 6apbepa 6e30MacHOCTM BblAePXMBATL NOBPEXAEHUS, BbI3BaHHbIE NEPEXos-
HbIMU peXxMMamMm, Jo/MKHa ObITb UCNbITaHa B cO0TBeTCTBUM ¢ 10.12.

9.1.2 Bapbepbl 6€30MaCHOCTH, COCTOALLNE TONBKO U3 ABYX UOA0B NN UOAHBIX LIENOYEK U MPUMEHS-
emMble AN MckpobesonacHbIX Lieneil ypoBHA 1a, paccMaTpMBalOT B KaueCTBe HEMOBpexAaembiX 6/10KOB B
COOTBETCTBUY C 8.6. MpY YCNOBUM, YTO AMNOAbLI MPOLUIN KOHTPO/IbHbIE UCMbITaHUA no 11.1.2.

9.1.3 4ns ABYXANOAHbIX 6apbepoB, UCMONb3YeMbIX A5 UCKPO6e30NacHbIX Lieneii ypoBHs ia, npu npu-
MeHeHMM pa3fena 5 B pacyeT NPUHUMAIOT NOBPEXeHVe TONbKO 04HOI0 Anoa.

9.2 KoHCTpyKLuus

921 MoHTaxX

KOHCTpYKUMA AO/MKHA UCKOYaTb BO3MOXHOCTb HENpaBu/IbHOro MOHTaXa, Korga rpynny 6apbepos
yCTaHaB/MMBAIOT BMECTe, HanpuMep C MOMOLLIbI0 aCUMMETPUYHOCTM (HOPMbl KpenneHus anemeHTa 6apbepa
unm (1) UBeTOBOM MapKMPOBKW.

922 YcTpoiicTBa ANA 3a3emMneHunsn

[ononHnTenbHO K N106bIM CPeACTBaM COeMHEHUS BHYTPEHHEN 3/1eKTPUYeCKOl Lenu ¢ 3emnein 6apbep
[O/MDKEeH MMeTb Mo KpaliHeid Mepe ele 0AHO COeANHUTENbHOE YCTPOWCTBO UM CHABXaTbCs M30/IMPOBAHHbBIM
NPOBOAOM C MJIOLaAbI0 MOMNEePeYHOro Ce4eHns He MeHee 4 MM1ANA 3a3eMIeHUA.

923 3awnTta KOMMNOHEHTOB

Bce anemeHTbl 6apbepa 6630MacHOCTY LO/MKHbI MPeAcTaBaATb CO60M efWHbIA Hepa3bopHbIA 610K, 3au-
Tbili KOMMayHAOM B COOTBETCTBUM C 6.4.4 UNN BbINONHEHHbIA B Hepa3bopHO 060104Ke, UCKOYaKOLL el
BO3MOXHOCTb PEMOHTA WM 3aMeHbl 3/IEMEHTOB €r0 BHYTPEHHEr0 MOHTaXa.

10 MpoBepku 1 ucnblTaHUA

10.1 NcnbiTaHMs Ha NCKPOOE30HACHOCTb

1011 O6wmMme NONOXEHMNSA

10.1.1.1 NcnbiTaHNA 3NeKTPUYECKUX Lienell Ha HCKpoo6pasyroLleM MexaHUu3Me LO/MKHbI NPOBOAUTCS C
Lie/blo MOATBEPXKAEHNSA, YTO OHM He CNOCOGHbI BbI3BaTb BOCMIAMEHEHUSA B3PbIBOONACHOI CMECH B YCNOBUSX,
yKasaHHbIX B pasgene 5 Ans cOOTBETCTBYIOLLMNX YPOBHEN MCKPO6E30MacHbIX Lenei.

10.1.1.2 SneKTpUYeCKMe Lenu AOMKHbI UCMbITbIBATLCS B HOPMasibHbIX N aBapuiiHbIX peXxMmMax paboTsbl,
C YYETOM KO3(h(hnLMeHTa NCKPo6e30nacHOCTH, Kak OMMcaHo B MpuaoXxeHun A. MIckpoobpasyoLwmnin mexa-
HU3M [O/DKEH BK/OYATHCA B KAXAYHO TOUKY UCMbITYeMON Lenu, ANS KOTOPO BO3MOXeH 06pbiB, KOPOTKOe
3aMblKaHue UK 3aMblkaHne Ha 3eMto. VIckpoo6pasyoLnii MexaHu3M 40KeH GbiTb MOMELLEH BO B3PbIBHYIO
Kamepy, 3amo/IHeHHY0 Hanbonee NerkoBocniamMeHsemMoil NCnbITaTenbHO B3PbIBOONACHON CMECHIO MPU KOH-
LeHTpaumnsax. ykasaHHbix B 10.2, u kannbpoBaTbcs B cooTBeTcTBMM ¢ 10.3.

10.1.1.3 D/IeKTPUYECKYIO LieMb MOXHO HE MOABepratb TUNMOBOMY UCMbITAHWUIO C MPUMEHEHUEM UCKPO-
06pasyloLLero MexaHusma, eciv ee CTPYKTypa 1 3neKTpuyeckne napaMmeTpbl JOCTATOUYHO XOPOLLO Onpefene-
Hbl, 8 LCKP06E30MacHOCTb MOXHO OLLENUTb N0 XapaKTepucTukaMm MCKPo6e30nacHOCTH Ha pucyHKax A. |l —
A.22 nnn no Tabnuyax» A. 1n A.2 MeTogamm, ONUCaHHbIMWU B MPUNOXKEHUN A.

10.1.1.4 N3roToBUTENEM 3N1EKTPOO6OPYAOBAHNS AOMKHBI ObITh YKa3aHbl AONYCKN U3MEHEHUS Hamps>Ke-
HUA 1 TOKa B Lensx, 0T KOTOPbIX 3aBUCUT UCKPOGE30NacHOCTb.

MpumeyaHune—Llenb, OLeHKa KOTOPOIN NPOBEAEHA C MCNONb30BaHNEM XapaKTepuUCTMK UCKPo6c3onacHo-
Crvi N Tabnuu, MOXET BbI3BaTb BOCMIAMEHEHME MPW UCMbITaHWN C MPUMEHEHMEM UCKPOO6Pa3yHOLLEro YCTPOICTBa.
UyBCTBUTENBHOCTb MCKPOOOPA3YHOLLIEr0 YCTPOWCTBA MEHSETCS, a XapaKTepuCTMKM MCKPO6e30macHOCTM U Tabnuubl
COCTaBNEHbl HA OCHOBaHUW 6O/IBLLIONO YMCNa TaKUX UCMbITaHWA. OMneHKa ¢ MPUMEHEHNEM XapaKTepUCTUK UCKPO6C30-
nacHocTv v Tabnuy, 6onee NOrMYHa M MMEET MPEUMYLLECTBO HO CPaBHEHMIO C Pa30oBbIMU 3KCNEPUMEHTAIbHBIMM
pesynbTatamu, MoJslyYeHHbIMU C MOMOLLbI0 HCKPOOOPa3YHOLLEEro MexaHu3ma.
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10.12 NckpoobpasytluWwmnini MexaHU3M

10.1.2.1 Mickpoobpasytounin MexaHn3m 40/IKEeH COOTBETCTBOBATL OMUCAHHOMY B NpUNoXeHun b. 3a
UCK/TIOYEHUEM CNYYaeB, KOrAa B MPUIoXeHWn b nav B 3aK. TUeHUN UCTbITaTeNbHO OpraHn3alny ykasaHo Ha
ero HenmpurogHocTb. B MHUX cnyyasx cnefyeT ncnaT3oBaTb ApYyroi NCKPoobpasyoLLmii MexaHu3M, obecneynsaro-
LM OANHAKOBYHO CO CTaHAapTHLIM MeXaHM3MOM YyBCTBUMTENLHOCTb ANd Leneii (Lenu), LonyCKaeMbIX K UCMbl-
TaHuAM Ha CTaHAapTHOM MexaHusme. [pu 3TOM 060CHOBaHWe NPUYMHBI UCNONb30BAHUA HECTAHLAPTHOrO
MexXaHu3Ma 1 BO3MOXKHOCTU MONYYEHNS HA HEM KOPPEKTHbIX Pe3ynbTaToB UCMbITaHWii JO/MKHbI BKAOYATbCS B
MOACHUTENIbHYIO [JOKYMEHTaLMI0. B KauecTBe CTaHAaPTHbIX, COMMacHo NPUIoXKeHuo b. ncnwb3yoT nckpoobpa-
3yloume MmexaHmsmbl 1—I111 Tunos.

10.1.2.2 Ncnonb3oBaHMe MCKPOO6Pa3yroLLero MmexaHmama Ans co3gaHnsa KOPOTKMUX 3aMblKaHW, 06pbl-
BOB 1 3aMblKaHWUI Ha 3eMJIK0 CUMTAETCA HOPMasbHbIM PEXUMOM PaboTbl U ABNAETCH HEyUUTbIBAEMbIM MO-
BPEXJEHNEM:

- Ha cpeAcTBax CoeAUHEHUS;

- Ha BHYTPEHHUX COELUHEHUNAX UMW Yepe3 BHYTPeHHME NYTU YTEUKK, INeKTPUYECKME 3a30pbl, Yepes
3a/IMBKY KOMMayHAOM U Yepes3 TBepAble 31eKTPOU30ALNOHHbIE MaTepuabl, He OTBeYaloLW X TpeboBaHAM
Tabnuubl 4.

10.1.2.3 NickpoobpasytoLwmin MexaHU3M He NPUMEHSIOT ANA UCTIbITAaHWA:

- Yepe3 HenoBpeXAaemble pa3fjeNieHns WAW MocnefoBaTe/lbHO C HeroBPeXAaeMbIMH  COefuHe-
HUAMUA:

- Yepes NMyTU YTEYKU, 3NeKTPUYECKME 3a30Pbl, Yepes 3a/IMBKY KOMMNayHAOM, TBEPAble 3/IEKTPON30NA-
LMOHHbIE MaTepuanbl, COOTBETCTBYIOLWME TpeboBaHUAM Tabnnubl 4;

- BHYTpW CBA3aHHOI0 3/1eKTP0060PY0BaHNA, 33 UCKIOYEHNEM BbIBOAOB NCKpo6e3onacHom Lenu;

- MeXAy BbIBOfaMV pasfeneHHbIX Lenei, oTBevarolwmx Tpe6osaHuam 6.3.1, Kpome Ciy4yaeB, ONMCaH-
HbIX B 7.6 1).

10.2 WcnbiTaTenbHble B3PbIBOONACHbIE CMECK

10.2.1 B 3aBMCMMOCTWM OT rpynnbl (MOArPYNMbl) WUCMbLITYEMOrO 3/1€KTPO060PY[0BAHNA [O/MKHbI
1CMo/b30BaTbCA CefytoLme NpeacTasnuTeNbHble (KOHTPO/IbHbIE) B3PbIBOOMACHbLIE UCTbITATE/IbHbIE CMECH:

rpynna 1 8,0—8,6 % meTaHa B BO3fyxe

nogrpynna W1 5,0—5,5 % nponaHa B BO3ayxe
nogrpynna 11B 7,3—8,3 % 3TuneHa B BO3Lyxe
noarpynna MNcC 19—23 % Bopgopofa B BO3Ayxe

10.2.2 B cneymnanbHbIX CAy4asx, KOraa anekTpoo6opyaoBaHne UCMbITbIBAIOT U MApKUPYIOT A1 npuMe-
HEHWs B CPefie MHAWBUAYa3bHOTO ra3a UK napa, OHO A0/MKHO UCMbITbIBATLCA B HauGonee Nerko Bocniame-
HAEMOI KOHLLeHTpaLMK 3TOTO rasa uav napa B BO3Ayxe (KuCopoge).

MpuMeyaHuwe— B cpeae BOAOPOAA C KNCNOPOLOM Havboree nerkoBoanameHsiemblii COCTaB CMecU UMeeT MeCTO
npu cogep>kaHnn 34 % sogopoga.

10.2.3 Ons o6ecrneyeHns Koa@uLmMeHTa NCKPOGE30MacHOCTM MOFYT MCMONb30BaTbCs aKTUBU3U-
pOBaHHble MCMbITaTeNbHbIe CMecu. VIX COCTaB U [aBneHne JO/KHbI COOTBETCTBOBaTb 10.4.2 unu Tabnuue
Nn1.3.1.

MpumeyaHue —CneayeT NPUMEHNATb rasbl YACTOTON He MeHee 95 %. BnnsiHWE M3MeHEHWI A HOPMarbHbIX
YCNoBWiA (3Ha4eHWin TemMnepaTypbl, faBNEHNS W BAOKHOCTU BO3fyxa BO B3PbIBOOMACHOV CMECK) CUMTAOT He3Hauu-
TeNbHbIM. J1t06ble 3HAUUTENbHbIE BAVSIHWS M3MEHEHUIA 3TUX NapaMeTPOB CTAHOBSATCA OYEBMAHLIMU NPY KanmbpoBKe
MCKPOO6Pa3YyIoLLEro McxaHu3ma.

10.3 KanubpoBKa MCKpPOO6pasytowero Me3aHn3ma

10.3.1 YyBCTBMUTENBHOCTbL MCKPOO6PA3yHLLEr0 MexaHn3ma cnegyeT NPOBEPATb 40 Havana Kaxaon cepun
UCMbITaHWIA, MPOBOAMMbIX B COOTBETCTBUYU € Tpe6oBaHuemM 10.4. [1ns 3TOro cTaHAapTHbIA UCKPOO6pasytoLLnii
MeXaHW3M [LOMKeH BKIKOYATbCA B KOHTPO/bHYH Lenb — Lenb NOCTOSHHOIO TOKa C HanpsXxeHuem 24 B,
cogepxKallyto KaTylwKy ¢ BO3AYLIHbIM CEPAEYHUKOM U MHAYKTUBHOCTbIO 0.09 —0,1 MH. ToK B 3TOl Lenun
415 MCKPoO6pasyoWwmnx MexaHW3MOB [O/KEH COOTBETCTBOBATL 3HAYEHUAM, YKa3aHHbIM B Tabnuue 7 gns
COOTBETCTBYHOLLEW rpynnbl (NOArpynnbl) 31ekTpoobopyoBaHus. Mpn NCNnonb30BaHWM aKTUBU3MPOBaHHOM
MCNbITaTeNbHOM B3PbIBOONACHOW CMeCcU yKasaHHble B Tabnuue 7 3Ha4eHWUs TOKOB AeNAT Ha KO3 PULMEHT
MCKPO6Ee30nacHoCTU.

K/
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Tab6bnunuyua 7—TOK B KOHTPONbLHOW Lenu

Fpynna (nogrpynna) TOK KOHTPONbHO» Lenn A8 MCKpoo6pasyroLwero
3neKlpoo6opynoHaHus MexaHusma. «A
1 tvna n w/ll Tunos
1 110-111 147-148
VA 100-101 133-135
1B 65-66 87-88
He 30-30,5 40-41

MpumeyaHus

1'IEOK KOHTPaKTHO/ LemM Ana Hanbonee nerkoBoavMamMeHsemMoro CoCTaBa BOAOPOAHO-KUC.OpOANoi CMec paseH
17-17,4mA.

2 YKa3aHbl yCTaHOBVBLUMECS 3HAUEHWNS TOKOB B KOHTPO/BHON LieMu.

10.3.2 Vckpoobpasytowunii mexaHusm | Tuna foMmkeH caenatb He MeHee 400 n He 6onee 440 060poTOB
JepxxaTtenisi MPOBOJIOYEK NPU €ro NONOXUTENbHOW NONSPHOCTH, U NPU 3TOM [JO/MKHO 6bITb HE MEHee OAHOr0

BOCN/1aMEHEHNA B3pb|BOOI'IaCHOl7I CMecw.

MpumevyaHus

1 Kanmbposka v1ckpoobpasytoLyx mexaHnamos |1 n 111 Tunos NpoBoguTCA B COOTBETCTBAN C NPUIoeHneM b.

2 BcneumanbHbIX CnyYasx, Korja aneKTpoobopynoBaHMe UCMbITbIBAIOT U MapPKUPYIOT ANs NPYMEHeHUs B cpede
VHAVBMAYaNbHOTO Fa3a Uiav napa, A5 BbI6opa TOKa KOHTPO/BHOM Lieny Heo6X0AMMO 3HATh OAWH U3 Knaccudurkaum-
OHHbIX MapameTpoB 3TON B3pbIBOONAacHoOl cmecy (BOM3 nnm cooTHoweHne MTB) ans Havwbonee CrKOBOCNIAMCHS-
CMOro ce cocTaBa. Ecnm als gaHHOM B3pbIBOOMACHOW cMecy M3secTeH BAMS3. To cooTHOLEeHe MTB onpegenstoT Kak
OTHoLeHne BAM3/BAM3, rae BOM3a —MakcMmanbHbIii 6e30MacHbIA 3KCNEPUMEHTaNbHbIA 3a30P AN MCTaHOBO3-
JYLWHOWM cmecy, paBHbIi 1.14 Mm. o M3BECTHOMY WM paccymMTaHHOMY N0 BOM3 3HauyeHWH0 COOTHOLWEHMS MTB
onpesenstoT TOK KOHTPO/bHOM LeNU Kak Mpou3BefeHWe TOKa KOHTPO/IbHOM Lenu ALl MEeTaHOMO3MYLUHOW CMecu u
MTB VHAMBWAYaNbHOTO rasa Unu Hapbl.

10.4 WcnblTaHus ¢ MCNOMb30BaHNEM MCKPOOBPa3syHoLLEero MexaHnsma

1041 WNcnbiTaHMe uenwu

10.4.1.1 ina MCNbITYEMO 3NeKTPMYECKOI Lienn BbIGMpatoT napamMmeTpbl, KOTOPbIe C HanbonbLUeli Bepo-
ATHOCTbIO CNOCOGHbI BbI3BaTb BOCM/IAMEHEHVE B3PbIBOOMACHOW CMECH, C y4eTOM A0MYCKOB B COOTBETCTBUM C
pasgenom 7 n 10 % KonebaHus CETEBOr0 HanpsXXeHus.

10.4.1.2 Vickpoobpasytowwuii MexaHU3M AOMKEH BKIOYATbCA B KXY TOUKY MCMbITYeMO Lenu, B
KOTOPbIX CYNTAIOT BO3MOXHbIM MOSBNEHMe 06pbIBa MM 3aMblKaHUA. VICNbITaHWA Lienu AOMKHbI NPOBOANTLCS
B HOPManbHOM pexxume paboThbl, a TAKXXe C YYNTbIBAEMbIMU U HEYYUTbIBAEMbIMU MOBPEXAEHUAMUN B 3aBUCHK-
MOCTU OT YPOBHSA MCKP06e30MacHoi Lienn B COOTBETCTBUM C Pa3feNioM 5. 1 ¢ MakCUManbHbIMU 3HaYeHUAMN
NoACOeANHAEMOR eMKocTn (Q ) uanm UHAYKTUBHOCTM (L,,), NN OTHOLWEHNA MHAYKTUBHOCTU K CONPOTUBIIE-
HUI0 Ha KOTOpble paccyMTaHOo 3/1eKTPoo6opyaoBaHUe.

10.4.1.3 B ka>KAOM MCMbITaTeNbHOM PeXkiMe NpoBoasT He MeHee 16000 yunTbIBAEMbIX 3UMbIKONWIA 1
pa3MblKaHuil LieH!, KOTOpble ABNAI0 T CA Hanbonee onacHbIMU A UCNbITYEMO Lienn U MOryT 6bITb peann3osaHbl
[AaHHbIM MCKPOOGpasyoLmMM MexaHn3mMoM. Llenb cunTaloT uckpobesonacHoi, ecnm nocne 16000 3aMbliKaHUin 1
pasMblkaHuii 1 3afaHHOM KoahdmuyeHTe NCKPo6e3onacHOC TN BEPOATHOCTb BOENNAMEHEHNS He MpeBblaeT
10~* Mpu ucnblTaHUAX Leneid NOCTOAHHOTO (BbINPAMAEHHOr0) TOKa MOASPHOCTbH UCTOYHMKA MUTaHWA na
KOHT aKTax UCKpoo6pasyHoLLero MexaHnama AomKHa U3MEHATHLCS Yepes kaxkible LLIX)pa3MmbikaHuil n 3amblka-
HWii Lenu.

MpumeuyaHne—/[na aneKTPUYECKUX LieMeil HEKOTOPbIX TUMOB KCUNYEETBO YUNThIBAEMbIX pa 3MbIKaHWIA 1
3aMblIKaHWIA MOXKET GbITb CHUMKEHO UCTIbITaTebHOM OpraHu3aLyeii nocne CoOTBETCTBYHOLLIEr0 060CHOBAHMA.

10.4.1.4 Mpw npoBeAeHUN UCNbITaHWA cnegyeT NPUHUMATb Mepbl, YT0Obl TOK B MHAYKTMBHbIX Liensx BO
BPEeMS 3aMKHY TOro COCTOSIHNSA KOHT aKT OB NMPUHUMaJT YyCTaHOBMBLLEECA 3HAYEHWE, & KOHAEeHCaTOop uMen AocTa-
TOYHO BPEMEHU ANs NOBTOPHON 3apsakn. COOTBETCTBYHIOLLME PEKOMEHAAUMN ANA CTaHAapTHbIX MCKPoobpasyto-
LLMX MEXaHW3MOB NpKBEAEHbI B MPUNIO>KEHUN b.

10.4.1.5 Bo BpeMs NPOBELEHNS UCMbITaHWIA 1 MOCAE NX 3aBepLUEHNS HEOOXOAMMO NPOBEPSTb NPaBUALHOCT b
paboTbl MCKPOOGpasyoLLero MexaHu3Ma nyTem ero kanubposku. Ans uckpoobpasytoLiero MexaHusma | Tvna
KannbpoBKY BbINOAHAT yepe3 KaXkable 1000 060p0TOB Aep>KaTens NPoBONOYEK 1 NOCAe 3aBepLUeHNs UCnblTa-
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HUiA. [poBepKa NpaBMAbLHOCT U PaboThl UCKPOO6pasytoLwnx MexaHn3Mos |1 n L TunoB fomKHA OeyLLecnwaTb-
€S B COOTBETCTBUN C yKazaHuAMU NpunoXkenns b. Ecnn kanmbpoBKa He COOTBETCTBYET TpeboBaHuam 10.3,
MCAbITAHWA Lieny na MCKpo6e30nacHOCTb JO/MKHbI 6bITb MPU3HaHbI HEAEWCTBUTENbHbIMU.

10.4.1.6 KonnyecTBO yunThbiBaEMbIX pPa3MblKaHW 1 3aMblKaHWii Ha 0AMH 060POT Aep>KaTens NPpoBoaoUeK
4N UCKpoo6pasytoLwmMx MexaHnamos | 1 M TUnos nan 0AguH 06pbIB MPOBONOKW ANl UCKPOO6Pa3yHoLLEero MexaHn3ma
111 Tuna B 3aBUCMMOCTY OT TWNa UCMLITYEMOIA 31K T PUYECKOI Lienn NpuBeseHo B Tabnuue 7A

Tabnuuya 7A — KOMUeCTBO YUMTHIBAEMbIX PAsMbIKAHUIA M 3aMbIKaHUA ANs CTaHAAPTHBIX UCKPOOBPA3YHOLLX
MexaH3MOB

YuuTeiBaemoe kemmuectso HOMbIKOMAM W panvibikanid dm mckpoodpanytoTeeo Mexanuilva

Tun uenn 1 Tuna na ogun 06opoT Il TMNa Ha oaWH 06OpPOT /1] TMNa Ha oguH 06pLIN
AepxaTens npoBOoYeK AepxaTens MpoBOoYeK NPOBO/IOKMN
Omuyeckas 0.7 (cm. npumeyaHve 1) - -
VHoyKTVBHAA 4 OnpefenseTcs no Np3noXke- 1
EmkocTHas 4 Huto B —

MpumeyaHunsn

1 Ara vcnbITaHns OMUYeckux Lieneil TpebyeTcs Co3faHue aNeKTPUYecKUX paspsaos Npy Manoil CKOpoCTy
pa3MbIKaHMst KOHTaKTOB. /IckpooGpasytoLLmii MexaHu3M / Tuna peannsyeT Takvie paspsigbl MPU CKOMb>KEHUN BOMbeh-
pamoBOIl MPOBONOYKY BAOMb Masa KaaM1eBoro Ancka. B cpeaHem, 3a KO060pOTOB Aep>KaTens MpoBOOYeK BO3HUKaE T
CeMb TaKWX pa3psgoB. B Liensix CoKpaLLeHs BpeMeHM UCTbITaHuiA JOMyCTYMO OMUYECKVE LienK NCbITbIBATH npy 4000
060pOTOB fep>KaTens Bonb(PamoBbIX MPOBOOYEK. [pn 3TOM BEPOSTHOCTb BOCTTAMEHEHNS B3PbIBOOMACHOV CMeCcH He
[lo/mkHa npesbiwaTs 10 .

2 HekpoobpasyHnuye MexaHu 3Mbl 11 1 111 TWnoB He MOry T UCMOb30BaTHCS ANS UCTIbITaHUA OMUYECKNX LiEMeiA.

3 Ecnu npu UcnbITaHWAX EMKOCTHOM Lienu B MCKPoobpasytoLmx MexaHuamax | vnu || Tvnos cHATa YacTb
MPOHO/OYEK, TO f/19 COXpaHeHus TpebyeMoro umcna UCKpPeHWid KonnyectBo 060pOTOB AepKaTens MpoBOMoYeK
[O/MKHO ObITb YBENIMYEHO COOTBETCTBYHOLLIMM 06Pa3oM.

4 Ecnm ucnbiTyemas Lienb He MOXKET ObITb OTHECeHa K ykasaHHOMY B Tabnuue 7A Tuny, To TpebyeTcs npose-
[ieHvie crieuma. 1bIoro pacCMOTPEHNA C LIENbIO:

- onpegeneHns Hanbonee onacHbIX YCMOBUA KOMMY Tauumn UCTbITYEMO Lienu;

- PeLLeH s BOMpOCa O BO3MOMKHOCTU pea.iuziauuu T WX YCnoBWiA MOcpeacTBOM CTaHAAPTHOTO WM Apyrona
VCKPOOGPA3yHOLLEro MexaHuama. IMpu Nato>KMTeNbHOM PeLLeHi 3TOoro Bonpoca HeobXoauMOo 3aaThb PEXKUM paboTbI
VICKPOOGPA3yHOLLIEro MexaH13Ma, obecrneunBatoLLyil nofyyeHre TPeGYEMOro KOMYeCTBA YU ThIBAEMbIX UCKPEHWIA;

- Bblbopa 6eckamepHOro MeTOfA OLIEHKM UCKPOBE30MacHOCT UCTbITYEMOI Lieny ¢ 060CHOBaHEM BO3MO>KHOCTY
MOMyYeHNs Pe3yNbTaTOB, HE CHY>KAIOLLMX UCKPOOE30NacHOCTb LienK, eC/ivt C MOMOLLIGHO MCKPOOBPA3YHOLLIEr0 MexaH3Ma
BbINONHUTb OBLEKTUBHYHO OLIEHKY MCKPOGE30nacTKT L Lienu He NpeacTa& TeTes BO3MOXKHbIM.

1042 KoadpdpuuyumeHT wmckpobesonacHOCTMU

MpumMcuyaH 1c— Lienb npuMeHeHns KoadduLmeHTa NCKPOB6e30nacHOCTY — rapaHTUPOBaTb, YTO UCMbITA-
HUE WM OLIEHKY MCKPOGE30MacHOCTU NPOBOAST ANS LEHW, KOTOpast ¢ 60MbLUeil BEPOSITHOCTHIO BbI3OBET BOCM/IaMe-
HeHe, YeM MepBuYHas NeHb, WM YTO MepBUYHAS LieMb UCMLITLIBAETCS B 6OMee NIErKOBOCMIAMEHSIOLLENCS B3pbIBO-
onacHoli cMecy. B OCHOBHOM Heflb3si A06UTHCS TOUYHOI afieKBATHOCTY MEX[Y pa3HbIMW METOAaMU MOMYYeHUs onpege-
NEHHOro Ko3(h(MLUMEHTa UCKPO6E30MAaCHOCTW. HO YKa3aHHbIE HIDKE METOAbI AaK/M NpuemnemMblii BbIGop.

10.4.2.1 Mpu yBenuueHun HanpshxkeHnsa cetn o 110 % (c yyeTom KonebaHus CeTU) OT HOMUHANBLHOTO
3HaYeHUs MM YCTAHOBKOW B COOTBETCTBMM C pa3fenioM 7 HanpsxeHUs 6atapeii UCTOYHUKOB NUTAHUA U
YCTPOICTB, OTPaHNUMBAIOLLMX HANPSKEHME, HA MAKCMManbHOM YPOBHE, KO3hMLMEeHT NCKpo6e3onacHoCTH
LO0/KeH 6bITb 06ecneyeH OAHUM 13 CNeLyoLMX cnoco6oB:

1) A9 UHAYKTUBHBIX M OMUYECKMX Lienei yMeHbLUaT CONPOTUBAEHME OrpaHUYNTEIbHOTO pe3ncTopa
ONA YBEMYEHUNS TOKA UCNbITYEMON Lienn B YNCNO pa3, KpaTHOe KoahdunumeHTy nckpobesonacHocTu. Ecnn
KO3 (MNLMEHT NCKPODBE30MACHOCTM HE MOXET ObITb AOCTUIHYT TakKMM CNOCO60M, TO YBENNUMBAIOT HaNpPAXe-
Hue;

2) ANA eMKOCTHBbIX Lienei HanpsXKeHne UCNbITYEMOR Lenu yBeANYnBatoT B YUCNO pa3, KpaTHoe Ko3d-
(HMLMEHTY MCKPOOE30MAaCHOCTMN.
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Mpwn NCNoNb30BaHMK ANS OLEHKM MCKPOGE30MacmoCTy 3N1eKTPUUYECKIMX LIENE XapaKTepUCTUK MCKPoGe-
30MacHOCTY UKW TabNWL, NPUNOXKEHNS JT TPUMEHSIOT 3TOT Xe MeTOZ ob6ecrneueHuns KoadduuneHTa Mckpobe-
30MacHoCTu.

MpumeyaHue —/[na ucKkpoobpasytoLLero MexaHuama | Tuna KoauLUMEHT MCKPO6E30MacuocTu paHeH
1.5. gna nckpoobpasyrowmx MexaHnamos 11 n 111 TMnoB KO3 @uLMeHT NCKPO6e30MacuocTy paseH 2.

104.2.2 KoathpuuymeHT nckpobe3onacrocTn MOXeT 6biTb 06ecneyeH 3a cYeT UCMONb30BaHUS aKTUBY-

31POBaHHbIX B3PbIBOOMACHbLIX UCMbITATENbHBIX CMECE B COOTBETCTBUM C Tabauyamm 8 n 8A. OTKNIOHEHME
cofepXXaHns KOMNOHEHTOB aKTUBM3MPOBAHHbLIX UCMbITATe/IbHbIX B3PbIBOOMACHbLIX CMECe OT YKa3aHHbIX B
Tabnmuyax 8 n 8/1 He fonxHO npesbiwaTh 0.005 06bemMHbIX goneli (0,5 %).

Tab6nuuya 8 —CocTaBbl aKTUBM3NPOBAHHBIX UCMLITATE/bHBIX B3PLIBOOMACHBIX CMECEN, 06ECTIeUnBaIOLLMX KO3t K-
LIMEHT MCKPOGE30MachocTh HC MeHee 1.5 An1s MCKPOOBPA3yHOLLCTO MexaHu3ma | Tuna

HomuHanbHoe cofiep>xaHue KOMMOHEHTON W MCMLUATCAbILX CMECAX, 0O6beMHast aons. %

pynna nap .
noarpynna aneet-  BOAOPOAHO-BO3AYLIHAA 11 VOZODOAMO *rOWT) LLMO™ KMCIO- BOAOPOAHO-KNCOPOAHaS CMeCh
priabapynoHaMHM poaHas cmech

Bogopoa Bozgyx Kucnopog Bopopoa Kucnopop
1 52 44 _ 85 5
HA 48 52 o 8l 1
|||) 38 62 . 75 25
HC kY 3 17 60 40

B cneumasbl/bix cny4asx, Korga anekTpoobopyaoBanme UCHbIThiBAeTCA M MapKupyeTcs AN NPUMEHEHUS B
cpefie VHAMBMAYaNbHOIO rasa unau nupa, Bblbop CocTaBa ak TUBU3NPOBAHHOI BOAOPOAHO-KNCNOPOAHOI CMecy npu
1CNONb30BaHNMN UCK/3006pasytoLLero MmexaHnaMa / Tvna ocyLecTBAAT no popmyne

co g+ °
’ HTB'38 " (4)

rae COj — cofep>kaHue Kucnopoga B BOAOPOAHO-KUCIOPOAHOI cMecu, %;
MTB — COOTHOLIEHNE MUHUMA/IbHBIX BOCMNAMEHSIOLLMX T OKOB ANS MHAMBNAYANLHOTO rasa uam napa, yMeHb-
WweHHoe B 1,5 pa3a (koathhuumeHT MCKpobe3onucHoe T Ans UCKpoobpasytowero mexanuxua | Tuna).

Tab6nnya <A1— CocTasbl aKTUBM3VMPOBAHHbIX MCMbITATE/bHbIX B3PbIB<tOMacHbIX CMECEN, 06ecreumBaroLLyX KO3y~
LMEHT MCKPOGE30NacH/KTY He MeHee 2 NSt CKPOOBpasytoLLmx MexaHnsmos M v /// Tvnos

HOMMHa/bHOE COAEPYKaHME KOMMOHEHTOW M HEMUTATENbHBIX CMECSX, OGbeMHast JONS. %
Tpynna wan nogrpyn-

Na 31eKTPOOLOPYAO- Bogopoano-aTayTmas W N1040p0AMO-S034YLNO0'KUCIOpNAMas

Bogopoano kucnopogaas CMechb

Bonus cMeck

Bopopoa Bo3gyx Kucnopog Bogopoa Kucnopog,
1 33 65 — SJ /9
HA 20 80 — 70 30
nB 38 62 — 60 40
nc 30 40 30 50 SO

MpumeyaHu e—JIra NonyyeHNs akTUBN3MPOBAHHOI UCMbITATENbHON CMECH.06ecreunBaroLLEen KOAMMUMEHT
CKPO6E30MacocTy 2 i HaubLLIee 1erkosoc/ameHsemMoro CocTasa BOAOPOAHO-KCIOPOAHO// cMeck, cnefyeT YBeMMinTb
[JaBneHVe BO B3PbIBHOI kanepe Hanboree nerkoBoc/iaMeHsieMOoro cocTasa BOOPOAHO-KICNOPoAHoi cmeck 0 0,3 MMa. Tok
KOHTPO/bHON 3M1eKTPUYECKON Lienk BbIGUpaOT B COOTBETCTBIM C /0.3.
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[Ons nckpoobpasytoLwmx MexaHnamoB |1 1 111 T1noBs cocTae ak TUBM3MPOBAHHOI UCMbITATEbHON aK T UBN-
31POBaHHOI BOAOPOAHO-KICNOPOAHON CMecK onpeaenstoT no opmyne

O, * ---*53,435 (0,5 - HTB)*",
(MTB 0.5f* ( ) ()

rie MTB — COOTHOLLEHME MUHUMANbHBIX BOCTAMEHSAIOLLMX, TOKOB die MHAMBUAYanbHOMO rasa uam napa, yMeHb-
LeHHoe B (teapasa (koahdnumeHT MCKpo6e30nacHOCTM AN UCKPOOOpa3yoLWwmx MexaHn3Mos 11u
1M Tumnos).

1043 MNcnbiTaHKNA

10.4.3.1 O6wue TpeboBaHUA

McnbiTaHnsa ¢ UCnonb3oBaHMEM MCKPOOOpasytoLLero MexaHuama LO/KHblI NPOBOAUTLCS B pexmmax,
npeAcTaBAoLLMX HaMbOoNbLUYIO 0NAaCHOCTb A4/1f BOCNAamMeHeHuns. Tak, Hanpumep, 418 NPOCTbIX Lenel, KoTo-
pbIM COOTBETCTBYIOT NpMBeAeHHble Ha pucyHkax Al —J1 19 xapakTepucTukyn McKpobe3onacHoCTH, Hanbornee
OMacHbIMW ABAAIOTCA UCMbITAHWA B PEXMMe KOPOTKOro 3aMbiKaHus. [ns 60nee CNOXHbIX Lenei ycnosus
MOTYT W3MEHUTLCA, U UCMbITAHUA B PEXMUMe KOPOTKOrO 3aMblKaHWS MOTYT OKa3aTbC MeHee OMacHbIMU.
Hanpumep, 4na UCTOYHUKOB NUTAHUA CTABUNN3NPOBAHHBIM HANPsXXEHWEM W C OrpaHMyeHneM ToKa Hanbo-
Nee onacHble ycnoBus 06bIYHO MMEOT MeCTO, KOrfa nocnefoBaTenbHO C BbIXOAOM MCTOYHWMKa MUTaHUA
BK/IIOYEH Pe3nCTop, OrpaHNYMNBatoLL i TOK 40 MaKCUManbHOr0 3HaYeHNsA, KOTOPOe He Bbi3blBAET CHUXEHUSA
HanpsXeHus.

10.4.3.2 Llenn ¢ MHAYKTMBHOCTbLIO M EMKOCTbIO

Ecnn uenb COAepXUT eMKOCTb U MHAYKTUBHOCTb, TO MPKU ee OLeHKe N0 KPUBbIM pucyHKoB A1—A19
MOTYT BO3HUKHYTb TPYAHOCTHU, T. K. yKa3aHHbIE KPUBbIE B HEMOJHO Mepe COOTBETCTBYIOT NPAMOMY PELLEHNI0
nocTaBneHHoli 3agayn. icnbiTaHns Lenu 4O/MKHbI NPOBOAUTLCS C YYETOM BAUAHWUSA eMKOCTU N UHAYKTUBHO-
CTL.

Mpu 3agaHHoOM Ko3thhuLmeHTe nckpobesonacHocTy, Hanpumep /,5, Ans Takux Leneii BHavane B 1,5pasa
yBeNMUMBAK T feiicTBYOLWMA B Lieny TOK. OnpeaensioT UHAYKTUBHOCTb, NPW KOTOPOIA YCTaHOBAEHHbIN B Lienw
TOK CTaHOBWTCA MUHUMa/bHbIM BOCMNaMeHALWMUM (BbI3blBAET BOCMAAMEHEHWEe B3PbIBOONACHOW CMecK C Bepo-
ATHocThio K)~!). 3aTem B 1,5pa3ayBennumBaioT AeiACTBYHOLLEE B LieNy HaNps>KeHne, a TOK B Lienu ycTaHaBs-
MBAKT PaBHbIM MCKPO6E30MaCcCHOMY 3HAYEHUIO NS HaiAeHHON NHAYKTUBHOCTY 1 YBEIVYEHHOTO HAMPS>KEHNA.
Mocne aTOro NpoBOAAT UCMbITAHKE LIeNN HA NCKPO6E30NacHOCTb.

10.4.3.3 3awuTa, WYHTUPYIOLaa LLefibHa KOPOTKOEe 3aMblKaHue

10.4.3.3.1 Mpu ncnblITaHNAX Takux Leneil Heo6XoAMMO YA0CTOBEPUTHLCS, YTO 3NeKTPpUUecKue paspagsbl,
BO3HMKAIOLLMe BO BPEMS NEPEXOAHOr0 NpoLecca B 3NeKTPUYECKON Lenu Npu cpabaTbiBaHUN LWYHTUPYIOLLEN 3aLiu-
Tbl. He CMOCO6HBI BbI3BaTb BOCMIAMEHEHe B3pbIBOONACHOM cMecu. B obLiem cryyae cnefyeT UCXOANTb U3 TOrO,
4TO Npu 3aaHHOM NOBPEXKAEHWUN 1 Hanbonee ONacHbIX YCNOBUAX KOMMY TaLWUK 31eKTPUYECKOI Lienn ¢ y4eToM
KOa(hhuLMeHTa MCKPO6E30NacHOCTY 3HAUEHWE SHEPTUW, BbIAENMBLLENCS B INEKT PUYECKOM paspage, AONKHO 6bITb
MeHbLUe, YeM HeobX04MMO ANS BOCMIaMEeHeHNs B3PbIBOONACHOM cMecu. CTaHAapTHble NCKPOO6pasytoLLme Mexa-
HU3MbI B O6LLEM Cnyyae He NPUCMNOCO6NEHbI ANS NPOBEAEHNA NnenbiinaHuiAi MCKPo6e30nacHOCTU 3NEKT PUUECKUX
Leneii ¢ 3alUTON, WYHTUPYIOLEN Lenb HA KOPOTKOe 3aMblKaHWe. Kak nnpasuno, TpebyeTcs Mcnonb3oBaHue
BONONHUT ebHbIXYCTPOCTB, YYNT biBAIOLLMX CNELMdKKY MPOMCXOAALLMX MpoLeccoB. B cnyyasx, Korga nckpoobpa-
3yNOLLMIA MeXaHU3M He MO>KeT 6blTb UCNONb30BaH A5 NPOBEAEHUS UCTbITaHUIA, HaNPUMEP MO NPUYUHE ero Ypessbl-
YaiiHol CNO>XXHOCTM UMK APYrM MPUYMHAM, OLieHKa MCKpo6e30MacHOCTM 3NeKTPUYECKON Lenn MOXKET 6biTb
npoBefieHa Ha OCHOBE OMpefeneHuns BbIAeNMBLLENCS B 31eKTPUYECKOM paspsie SHeprum ¢ yueTOM Hanbonee onac-
HbIX ycnoBuil. OnpeaeneHne BbiAeNMBLLEHCA B pa3psie SHepPrun MoXKeT OCYLLECTB.AATbCA U3MEPUTENbHbIMU, Ha-
npuMep oCUMKNorpaduyeckuMm, Uy pacyeTHbiMW MeTogamu. Bo Bcex cnyyasx nn/nebyeTcs 060cHOBaHWe obecre-
YeHMsA NCKPOHe30NacHOCT W 3NeKTPUYECKOI Lienn py NPOBEAEHUN T aKuX UCnbITaHuii.

10.4.3.3.2 Ecnm ans ucnblTaHus Takom Lenu Ucnonb3yrT NCKPoo6pasyoLLunili MexaHu3m, T0 HeobXxoaumo:

a) obecneunTb peanusaumio 1 ydeT Hanbonee onacHbIX ANEKTPUYECKUX PA3PAL0B, BOSHUKAIOLLMX NPU KOMMY-
Tauun UCMbITYEMOI 3NeKTPUYECKOii Lenu;

6) obecneunTb KO3 PULMEHT MCKPOOE30MACHOCT Y 3NEKT PUYECKON LieNn He MeHee, YeM B Clyvae UCnonb3o-
BaHUsA CTaH4apTHOro NCKPOoO6pas3yHoLLero MexaH3Ma Npyu UCMbITaHNWAX NPOCTbIX 3NeKTPUYECKNX Lienei.

10.4.3.3.3 Ecnm nanbiTaHns Takoi Lenu NpoBOAAT Ha OCHOBE OMpPeAeNneHWs BblAenuBLLECS B paspsse
3Heprum, To Heo6X0AMMO:

a) onpeennTb 3HEPrui0 ANEKNIIPUYECKOr0 paspaaa, BbI4eNNBLLYIOCS NPY Hanbonee OnacHbIX yCI0BUAX KOMMY-
Tauuu;
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6) CpaBHUTb 3HAYEHME BbILENMBLUENCS B pa3paLe 3HEPT M CO 3HAYEHMEM 3HEPrumM, 06ecrneymBaloLLM Heo6X0-
QUMb KO3 ULMEHT NCKPOBE30NacHOCTH;

B) MPW pacyeTHO 1 3neKT POU3MePUTENbIION OLIEHKe MCKPO6E30MacHOC T 3NeKT PUYECKOI Lienu B Ka4ecTBe
MCKPO6E30NacHbIX 3HAYEHWIA SHEPruM MOryT 6bITb UCNONL30BaHBI, HANPUMEP, 3HAYEHWA SHEPrUIA, NPUBEAEHHbIE HA
pucyHkax J120— J122,ymeHbLUeHHbIE B YMCNO pas, Heobxoanmoe ana obecneyeHns Tpebyemoro koadumymeHTa
nckpobesonacHoCcTW. Mpy UCNoNb30BaHWUK XapakKTepucT UK UCKPo6e3onacHOCT W Ha pucyHkax A20— /122 Bbige-
JUBLUYIOCS B paspsfe 3Hepruo Heobxoanmo onpefensiThb 3a BblYeTOM MOTePb 3HEPruu B 06racTu KaTOLHOO
nageHns Hanps><eHus paspaga. B yacTHOCTW, ypoBeHb BOCNIAMEHSIOLLMNX SHEPTUIA, NPUBEAEHHBIN HU PUCYHKAX
A20 —J122. cOOTBETCTBYET YPOBHIO BOCLUAMEHSIOLLLEN SHEPTUN 4151 UCKPOOBpa3ytoLLEero MexaHnsma 1 Tuna npu
BOCMNAMeHeHNN C BepOSTHOCTbI0 10-' B3pbIBOONACHON CMECU 3NEKT PUYECKUMI paspsLamMu, BOSHUKAOLWNUMY Npn
KOMMYTauuuy NpocTbIX OMAYECKNX U UHAYK T UBHbIX Lienei.

1044 PesynbTaTbl UCNbITAaHWI

Mpu nto60M UCNbITATENILHOM pPeXUMe ¢ KO3hhULUEeHTOM NCKpobe3onacHOCTU He MeHee 1,5 (2) Bepo-
ATHOCTb BOCN/aMeHEHNS B3pbIBOOMACHOM CcMecH Jo/mKHa ObiTb He 6onee 10 J.

10.5 TemnepartypHble UCMbITaHUA

10.5.1 Bce faHHble MO TemnepaTypaM JO/MKHbI 6a3MpoBaThbCs Ha 3TANOHHON TemMnepaType OKpyXXatoLei
cpeabl, paBHoW 40 'C. UM Ha MakcUManbHOM TeMnepaType OKpyxXatLei cpefbl, 0603HAYEHHON B MapKu-
POBKe 3/1eKTpoo6opyAoBaHus. McnbiTaHns, 6asnpytolmeca Ha 3STaTOHHOM TemnepaType, MOXXHO NPOBOANTL
npu no6oii Temnepartype oKpyxXatoLlei cpefbl 0T 20 *C 40 3TaN0OHHON TemnepaTypbl. Pa3HOCTbL Mexay Temne-
paTypoil OKpy>KatoLLei cpefbl, NPpU KOTOPOV MPOBOAAT UCMbITAHWSA, M 3TATOHHON TeMnepaTypoli Heo6XoANMO
npu6aBnTb K N3MEPEHHOI TemnepaType, eCn TOSTbKO 3/1EMEHT He MeeT HeNMMHENHbIe TeMnepaTypuble Xapak-
TEpUCTUKKN, Hanpumep 6aTapen. Ecnin npeBbileHne TeMnepaTypbl U3MepSAT NPU 3TaNOHHOK TemnepaType
OKpY>XatoLLein cpefbl, TO Npy onNpeAeneHUn TeMnNepaTypHOro Knacca ciegyet UCNONb30BaTb NOAYyYEHHOE 3Ha-
YeHue.

10.5.2 Temnepatypy MOXHO U3MEPATL NHOOLIM COCO60M. VI3MepUTe/bHbIA 31EMEHT He AOMKEH 3HAYM-
TeNIbHO CHUXaTb M3MepPAeMYto TeMnepatypy. JonycTUMbIM ABNSETCA CNefYOLWNA MeTOS U3MEPEHNS NPEBbI-
LLIEHMA TemnepaTypbl 06MOTOK:

- U3MEPAOT CONPOTU«NEHNEe 06MOTKMN U PErMcTpUpyroT TemnepaTypy OKpYXXatoLei cpeasl;

- NPVUKNAAbIBAIOT UCNbITATENbHBIA TOK MW TOKW, U3MEPAIOT MakCManbHOe CONPOTUBAEHNE 0OMOTKM
W PErncTpupyroT TeMnepaTypy OKpy>KatoLLeid cpefbl NpU U3MEPEHNsX;

- paccynTbLIBAIOT NPeBbILLIEHWe TeMNePaTy pbl N0 CregytoLeli hopmyne

T="(k+th)- (k+/m), (6)

roe T — npeBbiweHne TemnepaTypsbl. K:
I — conpoTuLlWeHHe 06MOTKM Npu TemnepaType OKpy»atoLleii cpeabl /,, Om;

R — makcumanbHoe conpoTuBAeHE 0OMOTKM NOC/E NPUNOXKEHUA UCMbITATENILHOTO TOKA B KOHLLE UCMbl-
TaHuii, Owm;

r, — Temnepatypa OKpyXatoLei cpeabl Mpy N3MepeHusx r, *C;

r, — TemnepaTtypa oOKpyxXatolLeli cpefbl Npu nsmepeHusax R. C;

K — Be/n4YmHa, obpaTHas TemnepaTypHOMY KO3(h(uumMeHTy conpoTusieHns obmoTtku npm 0 “C. KoTo-

pas. Hanpumep, And mean pasHa 234,5 K.

10.6 VcnbiTaHMe 3n1eKTPMYECKOW MPOYHOCTM U30NALMUN

McnbiTaHWs JOMKHbBI MPOBOANTHLCSA NEPEMEHHBIM HANPSXEHUEM CUHYCOMAANbHOM POPMbI HACTOTO OT
48 fo 62 'y M Hanps>XeHWem MOCTOAHHOrO TOKa, UMEeKLWMM nynbcauuio He Bbie 3 % W 3Ha4veHue,
paBHoe 1.4 yKa3aHHOro 3HaYeHUs HanpsaXXeHNs nepemMeHHoro ToKa.

VICTOYHUK NUTaHUA JO/MDKEH UMETb MOLLLHOCTb, fOCTAaTOUHYIO ANA NOALEPXKaHUA UCNbITaTe/IbHOrO Ha-
NPSXKEHNS C y4eTOM N1060r0 BO3HMKAIOLLETO TOKA YTEYUKN.

Hanps»>keHne AOMKHO YBENMUMBATLCSA MOCTEMNEHHO 0 YKa3aHHOro 3HavyeHus 3a BpeMs He meHee 10c¢, a
3aTeM NnofAAepXunBaTbCsa HEM3MEHHbIM B TeyeHne He meHee 60 C.

MpunoXxeHHoe HanpsXeHNe JO/MKHO 0CTaBaTbCA NOCTOAHHLIM B TEHEHUE UCMbITaHWA, a TOK He JO/KeH
npesbiWaTb 3PPEKTUBHOI0 3HaAUEHUA 5 MA.

10.7 NcnblTaHne Manbix 31eMeL 0B Na BOCM/IaMeHEHWE B3PbIBOOMACHbLIX CMecei

10.7.1 McnbiTaHNA ManbiX 3/1EMEHTOB, BbIMOIHEHHbIE MO NPUBEAEHHOMY HUXE MeToAY, LO/MKHbI Mof-
TBEPAMWTb, YTO Masnble 31EMEHTbl He MOTYT ABUTbCA MPUUYUHOWA BOCMAMEHEHUS B3PbIBOONACHOI CMECK B
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COOTBETCTBUM C 6.2.4. NoABNEHNE «XONOAHOIO NJaMeHn™* paccmMaTtpuBatoT Kak BocrniameHeHre. OHO MOXET
(hMKCMPOBATLCS BMU3YyaslbHO UM U3MEPEHMEM TeMMepaTypbl, HanpuMep, TepMONapoii.

10.7.2 Manblie 31eMeHTbl AO/MKHbI 6bITb UCMbITaHbl B HOPManbHOM PEXXMUME U YCIOBUSAX MOBPEXAEHUI B
COOTBETCTBMM C pa3fesioM 5, Npy KOTOPbIX BO3HUKAET MakKCUManbHasa Temneparypa Ha NOBEPXHOCTU, YTO
COOTBETCTBYET BbIENEHNO MAKCYMaNbHON MOLLHOCTW Ha UCNbITYEMOM Ma.loM 31eMeHTe. VcnbiTaHna Heob-
XO04MMO Npojoskatb 40 Tex nop. nNoka He OyfeT AOCTUTHYTO TEN/0BOEe PaBHOBECUE MEXAY WCMbITYeMbIM
MasibiM 3/1EMEHTOM W OKPYXaOLWMUMKN YacTAMMU UIN NOKa TemnepaTypa UCMbITYeMOro Manoro afieMeHTa He
HaYyHeT CHMXaTbCA. ECn noBpexjeHne Manoro afieMeHTa Bbi3blBaeT CHUXEHWE TeMMNepaTypbl, UCMbITaHUA
[O/MKHbI ObITb NOBTOPEHbI MATH Pas C UCMNONb30BaAHNEM MATW JOMONHUTENbHbIX 06pa3LoB. Ecnv B HOpMasb-
HOM WM aBapuintHOM pexxumax paboTbl B COOTBETCTBUM C pa3aenom 5 TemnepaTypa 60n1ee yeM OAHOTO Manoro
3/leMeHTa NpeBblLllaeT TeEMMNepaTypHbIA KNacc 31eKTpoobopyA0BaHNs, UCNbITAHNS LOMXKHbI 6bITb NPOBEAEHbI
CO BCEMMW TakMMU ManbiMU 31eMEHTaMU MpW MaKCUMabHbIX 3HAYEHWUAX TeMNepaTypbl UV BbIAENSEMON Ha HUX
MOLLHOCT .

10.7.3 VicnbITyeMblii Manblil 31eMeHT MOXET MOHTMPOBATLCS B 060pyA0BaHNY, Kak 3TO NpefycMoTpe-
HO, NPV 3TOM CNefyeT NPUHATb Mepbl, YTOBLI MUCMbITaTe/IbHAA B3pbIBOONACHasA CMeCb Gblna B KOHTaKTe ¢
Ma/bIM 371eMeHTOM. [lonyckaeTca NpoBefieHNe UCMbITaHUIA Ha MOAenu, KOoTopas rapaHTMpyeT 06bEKTUBHbIE
pe3ynbTaTbl. MofenmpoBaHve LOMKHO YUUTbIBATb BANSAHUA APYTMX YacTeli 060pyL0BaHNSA, HAXOAALLMXCA B6AN3M
UCMbITYEMOr0 Manoro 3MemMeHTa, KOTOpble 0Ka3blBAlOT BO3AENCTBME HA TeMMepaTypy CMecu U CKOpOoCTb ee
MOTOKa 0KOJ/10 Masioro 3/1eMeHTa B pesy/ibTaTte BEHTUNALUN W TEMNOBLIX 3 (eKTOB.

10.7.4 KoathpuumeHT uckpobetonacHocTh. Tpebyemslin TOCT P 51330.0, MmoxeT obecneynBaTthes:

- MOBbILLIEHNEM TeMMNePaTypbl OKPY>KatoLLeii cpeabl, Mpy KOTOPOW NMPOBOAAT UCMbITaAHWSA, 40 3HAYEHUN,
onpegensiemMbIx pasmepamu Manoro 3neMeHTa;

- MOBbILIEHNEM TeMmnepaTtypbl (BbICENSIEMO MOLHOCTU) UCMBLITYEMOr0 Mafioro 3femMeHTa v Apyrux
CMEXHbIX NOBEPXHOCTEN Ha TpebyeMoe 3HaYeHne, eC/N 3TO BO3MOXKHO;

- UCnasb30BaHMEN aKTWBa L/tOBaMHOW UCMbITATEeNbHOR CMecK, COCTaB KOTOPOi 3aBUCMT OT pasMepoB
UCMbITYEMOro Manoro MeneHTa.

10.7.5 BbI6op NOAXOAALLMX UCMbITATENbHbIX B3PbIBOOMACHbLIX CMECEH NMPOBOAAT MO YCMOTPEHUIO UCbI-
TaTe/IbHOIi OpraHn3aymm.

10.7.6 Ecnu BO BpeMs UCNbITaHWUI HE NPOUCXOANT BOCMNAMEHEHUSA, Hann4me B3pbIBOOMACHON cMecu
KOHTPONMPYIOT, NOSKUTAHWEM OT APYTUX UCTOYHUKOB.

10.8 OnpepeneHve napamMmeTpoB NPOM3BOJIbHBLIX 3/1EMEHTOB NUTaHUA

MapameTpbl 3nemMeHTOB (6aTapeii) onNpeaenstoT Ha LECATU HOBbIX, MONHOCTLIO 3apsXKeHHbIX 06pasLax.
OnpegeneHne napaMeTpoB AO/MKHO NPOBOATLCA MPU YKa3aHHOW MakCMManbHON TemMnepaType OKpyXatoLei
cpefbl MW JOMKHO 6bITb OTHECEHO K 3TOW TemnepaType, Hanpumep 40 'C. Mpu He06X04MMOCTU, NapaMeTpbl
YyBCTBUTE/IbHbIX K TeMMepaType 3/1eMeHTOB 1 6aTapeil, Hanpumep HUKeNb-KaAMHEBbIX. AO/KHbI onpeje-
NATbCA NpuU 60Mee HU3KMX TeMnepaTypax, YTobbl YCI0BUA UCMbITAHUIA BbiNn Hanbonee HebnaronpuaTHble. B
KayecTBe MpeAcTaBUTENbHbIX [/15 3/IEMEHTa MPUHUMAIOT Hanbosnee HebNaronpUATHbIE 3HaYEHWUA NapameTpos,
MOSTlyYeHHbIE MPU UCMbITAHUAX AECATM 06pPa3sLoB.

10.9 VcnbiTaHMs 31eMeHTOB H 6aTapei

1091 O6bwwne TpebBoBaHMUSA

10.9.1. 10 npoBefeHWs NO6LIX UCMbITAHWIA Nepe3apsxaemble 31eMelrrbl Wi 6aTapen HY)XXHO He MeHee
[BYX pa3 MOMHOCTbLIO 3apAANTb 1 pa3paguTb. Mpu BTOPON W. ecnv 3TO NOTpebyeTcs, NocneAyoWwmnx paspagkax
Heo6x0aMMo y6eanThbCs, YTO EMKOCTb 3/1eMeHTa UK 6aTapen Haxo4uTCA B Npejenax XxapakTepucTuk, ykasaH-
HbIX N3rOTOBUTENEM, YTO FrapaHTUpyeT NpoBeAeHNe UCMbITAHMIA Ha MOTHOCTLIO 3apPsHXKEHHOM 3NeMeHTe Unu
6aTapee.

10.9.1.2 Ecnv npu ucnbiTaHUAX HEOOXOAMMO OCYLLECTBATL KOPOTKOE 3aMblKaHWe afneMeHTa unu 6ata-
pen. TO COGCTBEHHOE COMPOTMB/IEHWE NEpeMblUKK (3aKOpaunBalOLLEro 3emMeHTa) LO/MKHO ObITh He 60nee
3 MOM. nnn nageHne HanpsHXXeHNUs Ha 3aXKMMax NOAKMYEHHON NepeMblYKN JO/MKHO 6bITb He 601ee 200 MB,
nn6o He 6onee 15 % ot SAC anemeHTa unu 6atapen. KopoTkoe 3amblKaHMe HEO6XO4MMO OCYLLECTBASATL
MaKCMMasbHO 6/1M3KO0 OT 3aXXMMOB 3/1IeMeHTa Uin baTapeu.

1092 WcnbiTaHMa 371eMeHTOB UM 6GaTapeih Ha YTeuyKy 931eKTpo-
nnTa

109.2.1 McnbiTyemble 06pasubl 4OMKHbI 6bITb MOMELLEHbI HA KYCOK MPOMOKATENbHOW BymMaru Takum
06pa3om, 4To6bl COeANHEHNS Kopnyca 6bliv OPUEHTUPOBaHbI Hanbosiee ONACHbIM, C TOUKWN 3PEHNS YTeUKN
3/71eKTPONINTA, 06Pa30M UM YCTaHOB/IEHbI B COOTBETCTBUM C YKa3aHUSMMW U3rOTOBUTENSA YCTPOCTBA.
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OecaTb 06pa3sLoB fOMKHbI ObITh MOABEPTHYThI CAEAYIOLWLUM, HaN60ee XECTKUM UCMbITAHUAM:

a) KOPOTKOMY 3aMblKaHW0 40 MOMHOM pa3psfku aneMeHTa unm 6atapeu;

6) NponycKaHWio BXOAHOIO UK 3apALHOr0 TOKOB B Npejenax, PeKOMeH40BaHHbIX U3roTOBUTENEM;

B) 3apafy 6aTtapen B COOTBETCTBUM C MHCTPYKLMEN N3roTOBUTENSA C OAHUM MOHOCTHIO PaspsXKeHHbIM
UK NOBPEXAEHHbIM MEPENONOCOBKON 3N1EMEHTOM.

MpuBefeHHbIe Bbille PeXWUMbl UCMbLITAHUIA BKIOYAKOT Nt0OYI0 NepenantoCcoBKy Npu 3apsgke, MMeto-
LY MeCTO B C/lyYasX, OroBOpeHHbIX B 5.2 1 5.3. OHM MCKNOYAKT UCNO/b30BaHWe BHELIHEro 3apsagHoro
YCTPOCTBA C 3aPAAHBIMY XapaKTepuCcTUKaMu, NpesbiWaoW MMM PEKOMEHL0BaHHbIe U3rOTOBUTENEM 3/1EMEH-
Ta unu barapew.

10.9.2.2 Mo OKOHYaHWMW UCMbITaHWIA HA NPOMOKAaTeNbHON ByMare Uan BHELIHUX NOBEPXHOCTAX UCMbITY-
emMbIx 06pa3L 0B Moc/e UX OXNAXAEHNSA HE AO/DKHO ObITb BUAUMbIX CNeS0B 3N1eKTpoTUTa. ECam ncnbiTbiBaNnUCh
3anMTble KOMMayHAOM 371eMeHTbl Wan b6atapen, TO UX MPOBEpPKa MO OKOHYAHWUMW UCMbITAHWIA He [OMKHA
BbIABUTb NOBPEX/AEHUNS, KOTOPbIE MOFN Bbl HAPYLINTL COOTBETCTBME TpeboBaHUAM 7.4.9.

10.9.3 BocnnameHeHune BCcnepgcTBUE WUCKPbl U NPEBBLIWEHNUA TeM-
nepaTypb NOBEeEPXHOCTWM 3NeMeHTOB u 6aTapeli

10.9.3.1 Ecnu 6aTapes COCTOUT M3 HECKObKUX OTAENbHbIX 3/1IEMEHTOB UK 6aTapeil MeHbLUero pasmepa,
06beIMHEHHbIX B 3aKOHYEHHYI0 KOHCTPYKLUIO C COBN0AeHMeM TpeboBaHU K pa3feneHunio n gpyrux Tpe6o-
BaHWI AaHHOTO CTaHAapTa, TO NPW NPOBEAEHUUN UCMbITAHUIA KaXAbI/A 3NemMeHT 6aTapen LO/MKEH paccMaTpu-
BaTbCA KaK OTAE/bHbIA 3feMeHT. VICKN0UYeHe COCTaBAAIOT cnelnanbHO CKOHCTPYPOBaHHbIe 6aTapeu, rae
MOXeT ObITb NOKa3aHa HEBO3MOXHOCTb KOPOTKOI0 3aMblKaHUA MeXay 3/1eMeHTaMu, a NoBpexaeHve noboro
3NeMeHTa JO/MKHO PacCMaTpMBaThCA Kak 0HO MOBpeXeHne. B He MONHOCTBIO N30NMPOBaHHON 6aTapee cunTa-
10T BO3MOXHbIM NOBPEXJeHVE HAa KOPOTKOE 3aMblKaHNe MeX/y ee BHELUHUMY BbIBOAAMMU.

10.9.3.2 SnemeHTbl 1 6aTapeun, oTBevatowme TpeboBaHMAM 7.4.9, AOMKHbI UCMbITbIBATLCA U OLEHN-
BaTbCA CNefyroLL M 06pa3om.

a) OLEHKY MM UCNbITaHWA Ha BOCMAaMeHeHWe WCKPOW CnefyeT NPOBOAWUTL HA BHELIHUX BbIBOAAX
anemMeHTa unu 6atapen. Ecnv nocnegoBaTeslbHO C 31EMEHTOM UK 6aTapeeli BKKOUEHOTOKOOrpaHHUYHTENbHOE
YCTPOICTBO U UX COeMHEHNE OTBeYaeT TpeboBaHMAM 6.7, UCMbITAHUA UM OLeHKA fO/IKHbI NPOBOAUTCS C
y4eTOM 3TOr0 yCTpOICTBa.

Ecnn BHYTpeHHee CONPOTMB/IEHNE 31eMeHTa UK 6aTapen 40/MKHO 6biTb BKIKOYEHO B OLLEHKY UCKpobe-
30MacHOCTU. MUHUMaNbHOE 3HaUeHNe 3TOr0 CONPOTMBEHMUS AOMKHO BbiTb COO6LLEHO UCMbITATEIbHOM Opra-
Hu3aunn. Ecnum n3rotoBuTesib He MOXET NOATBEPANTL MUHUMaNbHOE 3HA4YeHNe BHYTPEHHErO COMPOTUBNEHNS,
ncnbiTaTenbHas opraHm3auns LOXXHA UCNOb30BaTb 419 ONPeAe/ieHNs BHYTPEHHEro CONpoTUBAeHNS Hanbo-
nee HebnaronpuaTHOE 3HaYeHKe TOKa KOPOTKOTO 3aMblKaHWs U3 pe3ynbTaToB UcMbiTaHWi 10 06pasLoB ane-
MEHTOB unn 6aTapein, NPUHAB AN ONpefeneHns BHYTPEHHEro CONpoTMBAEHUA MaKCUManbHOe 3HayeHue
HanpsXXeHns X0N0CTOro xo4a B COOTBETCTBUN C 7.4.3.

6) MakcmmanbHas Temneparypa NOBEPXHOCTU [0J/XKHA ONpefenaTbCa cnefytowmm o6pasom. Bee BHe-
LLIHME MO OTHOLUEHWIO K 31EMEHTY UK 6aTapee TOKOOrpaHUYUrenbHble YCTPOKCTBA CledyeT 3aMKHYTh. J1060i
BHELWHMWI KOXKYX (6YyMaXHbIA, MeETaNIMYeCKUA UAK T. N.). HE COCTaaNAILWHIA YacTb CaMO 060/104KN 3N1EMEH-
Ta, NP UCNbITAHNAX AO/KEH BbITh yfaneH. B KayecTBe 3Ha4YeHWs TemMnepaTypbl NPUHUMAKOT MaKCUManbHoe
3HayeHue, N3MePEHHOE Ha BHeLLHe 060/104Ke KaXoro afneMeHTa unm 6atapen. MicnbiTaHMe NPoBOAAT Kak C
BHYTPEHHUMW TOKOOTPaHUYUTENIbHbIMW YCTPOMNCTBAMM, TaK U NPU KUX 3aKopayunBaHuu, Ha 10 anemeHTax nnm
6aTapesx B KaXAoM cnyyae. Or U3roToBMTeNs afnemMeHTa unm 6atapen Jo/mkHbl O6biTb NofyyveHbl 10 06pa3uos ¢
3aKOPOYEHHbIMU BHYTPEHHUMM TOKOOTPaHUYNTENIbHbIMU YCTPOCTBAMU BMECTE CO CheunanbHbIMM UHCTPYK-
LUMAMU UKW NPefoCTEPEXKEHNAMN, HEOBXOAUMbBIMU AN NX 6€30NaCHOr0 UCMNOb30BAHUA U UCMbITAHUA.

MpumMeuyaHme—pn onpefeneHnn TeMnepaTypbl NOBEPXHOCTU GaTapey He MPUHUMAKOT BO BHUMaHWE
B/IMSHME BCTPOEHHbIX 3aLUMTHBIX YCTPOIWCTB, HanpuMmep npefoxpaHuTeneid unn PTC-conpoTWBNEHUI, TaK Kak OLe-
HMBAETCS BO3MOXHOCTb BHYTPEHHErO MOBPEXAEHWS, HANPUMEP HapyLUEHWE pasaerieHus.

10.10. MexaHnyYecKre ncnbiTaHns

10101 3anNMBOYHbLIA KOMMAYHf[

10.10.1.1 MepneHANKYNAPHO NMOBEPXHOCTM KOMMayHAa C NOMOLLbIO METaNIMYECKOro CTEPXKHA JnaMeT-
pom 6 MM C rnagkum nAOCKMM KOHUOM B TedeHue 10 ¢ gomkHa 6biTh npunoxeHa cuna 30 H. B pesynbTate
MCNbITaHWA He LO/MKHbI HabM4aTbCA MOBPEXAEHUS, OCTaTOYHasA AedhopmaLms am nepemMeLLeHns KoMmnayH-
na 6onee yem Ha 1wmm.

10.10.1.2 Ecnm KomnayHfg MMeeT CBOOOAHYH MOBEPXHOCTb, TO HEOOXOAMMO rapaHTUPOBaTb, YTO OM
ABNIAETCHA MPOYHBLIM, HO HE XPYNKUM. MOBEpXHOCTb KOMNayHAa A0/MKHA MNOABEPraTbCA 04HOMY U3 CNeAyHoLLMX

a
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ncnbiTaHWi, NPOBOAMMOMY NpK Temnepatype (20£10) *C ¢ ncnonb3oBaHWeM WCMbITaTeNbHOrO 060pyfoBa-
HUA. onucaHHoro B npunoxexnun D FTOCT P 51330.0:

a) 4na rpynnel 1tam. rge 1MToi KomnayHA 06pa3yeT YacTb BHELIHel 060/104KM M UCMONb3yeTea ANs
WCKMOYeHNS fOCTYNa B3PbIBOOMACHOM cpefbl, fOMKHA NCNOb30BaTbCA aHeprus yaapa 20 [x;

6) No BCex OCTanbHbIX CAyyYasx fLO/MKHA UCNONb30BATLCA 3HepPruna yaapa 2 Ix.

KomnayHg He [OMKeH UMeTb MOBPEXAEHUIA 1 0CTaTOUHbIX Aedopmanmit. JonycKalTca He3HaunTeb-
Hble TPeLMHbI.

10.102 Meperopopgkm

[Meperopofku fO/MKHbI BbigepxkusaTs yeunve 30 H, npuno>xKeHHoe MCnbITaTe/IbHbIM CTEPXKHEM AnamMeT-
poM 6 MM. Ycunue fO/IXXHO NPUKAaabIBaTbCA MPUMEPHO MO LIeHTPY Neperopoaku B TeveHne He meHee HOc. He
[OOMKHO 6bITh fedhopMaLun Neperoposku, Kotopas Mmorna 6bl HapyLWWTb ee LeN0CTHOCTb U NPUFOAHOCTb AN1S
nocnesyoLLero NCrnosib30BaHuns.

10.11 WcnblTaHus 31eKTPO060PYA0BaHMSA, COLEPXKALLEr0 Nbe303NeKTPUYECKMe YCTPOoCTBa

10.11.1 N3mepsAOT eMKOCTb YCTPOICTBA 1 HaNpsi)XeHne, BO3HUKatOLLee B HEM, KOrja fOCTYNHYH nNpun
3KCnJyartaumm 4acTb 060py;0BaHNA UCMbITHIBAIOT YAAPOM B COOTBETCTBUM C NMapaMeTpamu, npusefeHHbIMU B
rpate «Bbicokasa™ Tabnuubl 4 TOCT P 51330.0 npu (20+ 10) ‘C ¢ ncnonb3oBaHMeM UCMbITaTeNbHOMO 060py-
posaHua no npunoxenunto D FTOCT P 51330.0. MpuHumaeTca 60nee BbICOKOE 3HAUYEHME HANPSXKEHUS U3 ABYX
MCMbITAHW Ha 0AHOM o6GpasLie.

10.11.2 Ecnu anekTpoobopyfoBaHue, CogepiKallee Nbe3031eKTPUYECKOe YCTPOWCTBO, NPeAoXpPaHeHo oT
NpsMOro ()M3NYecKoro BO3AeiCTBUSA, UCMbITATENbHbIV YAap LOMKEH NPUKNaAbIBATbCA K NPeA0XPaHUTENbHO-
My YCTPOICTBY NpPW PacnonoXeHWn 3neKTpoobopy[oBaHUS 1N NMPefoXpaHNTENbHOTO YCTPOKCTBa B MOMOXe-
HUK, NPefyCMOTPEHHOM U3roTOBUTENIEM. DHEPrua, HaKOMMEeHHaa eMKOCTbIO KpUcTanna npyu MakCMmasbHOM
N3MEPEHHOM HanpsXXeHWUW, He AO/MKHA NpeBblWwaTh. MKIX, 415 aneKTpoo6opyf0BaHuUS:

- rpynnsl 1... 1500

- nogrpynnsl W ... 950
- nogrpynnsl MB... 250

- nogrpynnsl MNC ... 50

MpumeuaHune — beckavepHas 3NeKTPOU3MEPUTENbHAA OLEHKA VCKPOOE30MacHOCTY Mbe303/EK T PUYECKUX
yCTpOﬁCTB NpuHATA BBMAY CNO>XKHOCTW COBMELLIEHNA MEXaHNYEeCKOro BO3,U,9I7ICTBVIH Ha Nbe3oKpucTaN C NCNbITaHNAMN Ha
I/ICKpOOﬁpaSyIOLU'EM MEXaHn3Me BO BSprBHOVI Kamepe. Ecnm aTa TexHuyeckas 3afaya peLleHa, To Nbe30saNeKTpUdeckmueycT -
p0I7ICTBa moryT ObITb UCMbITaHb! BO B3prBHOI7I Kamepe aHaorMyHo eMKOCTHbIM LIensAM C NPpUMeHeHNeM aKTI/IBI/I3I/IpOBaHHOI7I
BSprBOOI’IaCHOVI cmech.

10.11.3 3awMTHbIE YCTPOICTBA, NPefOXPaHAIOLLMe Nbe3031eKTPUYECKMNEe YCTPONCTBA OT NPAMOro pusn-
YeCKOoro BO3JeicTBMA, a TakKe OrpaHUYMBatoLL e BblAeneHne 3anaceHHON Nbe303NeKTPUYECKUM YCTPOM-
CTBOM 3HEPTUWN, He JO/KHbI pa3pyLlaTeCa Npy yAape v Tem camblM HapyLluaTh BUJ B3PbIBO3ALUTHI.

10.11.4 Ecnn 3Heprusa yaapa, KOTOPOMY MOXET 6bITb MOABEPrHYTO 3/1EKTPOO6OPYyAOBaHME, MEHbLLE
3HaYeHUi, npuBefeHHbIX B rpade «Huskasa» Tabnuubl 4 FTOCT P 51330.0, anekTpoo6opyaoBaHe Heo6XoAN-
MO MapKMpoBaTb 3HAKOM X 1 B COMPOBOAUTENbHON JOKYMEHTALUW 0roBOPUTh CNeLnanbHble YCI0BUSA ero
NPUMEHEHUS.

10.12 VicnbiTaHMs anoaHbIX 6apbepoB U LWYHTOB 6e30NacHOCTY

10.12.1 Bapbepbl 6630MaCHOCTM WAN LWYHTbI LOMKHbI BblAEPXMBaTb BO3AeICTBME NEPEXOAHBIX NPoLEeC-
COB, YTO NOATBEPXKAAETCA UCMbITAHUAMYU UX 3/1EMEHTOB.

10.12.2 Pe3ncTopbl, CHUTAIOLWMECH HEMOBPEXAaeMbIMU, [O/MKHbBI PACCMaTPUBATLCA KaK BblepXUBak-
e nobble NepexofHble NPOLECCHI, BO3SMOXHbIE A1 YKa3aHHOIr0 UCTOYHMKA MUTaHUS.

10.12.3 Anopbl npu TemnepaTtype 20 *C fo/KHbI BbIAEPXKMBATL TOK, 3Ha4YeHNe KOTOPOro onpejensaerca
feneHvem aMnanTyLHOr0 3Ha4YeHMA HanpsXXeHUs VmHa CyMmMapHOe 3Ha4eHne ConpoTUBAEHUIA NpesoxpaHuTe-
NA N HenoBpexXzaemoro pesncTopa, ecnv OH BK/IOYEH MOC/ef0BaTeNIbHO C npegoxpaHuTenem. Mposepky
BbIMO/IHEHWNA YKAa3aHHOIo TpeboBaHMsA OCYLLEeCTBAAT IN60 No cneyndukaymym nrotosuTens, 6o no pe-
3ynbTaTam OMUCaHHbIX HUXKE UCMbITaHWUA.

10.12.4 K gnopy Kaxgoro Tuna B NpAMOM HanpaBfieHumn (4ns ctabunutpoHoB —B 06paTHOM Hanpas/ie-
HUW) Heo6XOAMMO MPUAOXKUTE NATb NPAMOYTOMbHBIX UMMYNbCOB TOKA, AINTENLHOCTbIO 50 MKC KaXnbliA,
NOBTOPSAEMbIX C MHTepBanoM 20 Mc. AMNANTYAa UMMNYNbCca A0/HKHA PABHATLCA aMNINTYAHOMY 3HaYeHUI0
HanpsHkKeHnsa N.AeNeHHOMY Ha «XO/IOfHOEe* 3Ha4YeHne CONpPoTUBAEHNA npefoxpaHuTens npu 20 “C (nnatoc
COMpPOTUMB/IEHWE NOC/Ne0BaTeNbHO BK/IIOYEHHOTO pe3ucTopa npu Hanuuum)! ero B Lenu). Ecnm gaHHble n3ro-
TOBWTENSA MOKAa3bIBAOT, YTO NPeApaspbiBHOE Bpemsa NpefoxpaHuTens npu aTom Toke 6onblie 50 MKC, Wnpu-
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HY MMRNYy/bCa cefyeT M3MeHNTb, YTOObI peann3oBaTh AeiCTBMTENbHOE NPeapaspbiBHOE Bpems. Ecnn npegpas-
PbIBHOE BPEMSA He MOXET 6bITb NONYUYEHO U3AAHHbIX U3FOTOBUTENS, CiefyeT ucnoitTath 10 npegoxpaHuTenei
Npy pacyeTHOM 3HAYEHUW TOKa AN U3MEPEHNA COOTBETCTBYIOLLEr0 eMY Npespa3pbiBHOr0 BpeMeHu. MonyyeH-
HOe 3HayeHue creflyeT UCMOMb30BaTh B C/lyyae, eCciv OHO npesbiwaeT 50 MKC.

10.12.5 HanpsxeHune Ha gnoge AONXKHO N3MepATbCA 40 M Nocne 3TUX UCTbITaHUIA NPY UCMbITaTeENbHOM
TOKe, YKa3aHHOM W3roToBuTenem afnemeHTa. VismepeHHble 3HaYEHNA HANPAXEHNSA He JO/MKHbI 0TInYaTLCA
6onee yeM Ha 5 % (3HaueHune 5 % BKNKOYAET NOrPeLHOCTN UCMbITaTelbHOro o6opyfoBaHns). HanbonbLiee
3HayeHVe HanpsXKeHNA, OTMEYEHHOE BO BPEMSA UCMbITAHWUIA, JOMKHO NCNONb30BATLCA KaK aMNANTYAHOE Npu
NpoBeAeHNN CEPUN UMMYNLCOB, NPUKNAALIBAEMbIX, KaK YKa3aHO BbIlle, K 1H060MY NOYyNPOBOLHUKOBOMY
YCTPOIACTBY OrpaHnyeHunsa Toka. Mocne ucnbiTaHUiA 3T YCTPOIACTBA CNefyeT CHOBA NPOBEPUTbL Ha COOTBETCTBME
cneungukalymm n3rotoBuTens.

UTo6bl NoKasaTb MPUrOLHOCTb BCEro psafa WM3fenunil, Npon3BOANMBIX KOHKPETHbIM W3roTOBUTENEM,
Heo6X0AMMO UCMbITaTb NPU fAHHOM HanpsXXeHUU TONbKO NpeAcTaBNeHHbI 06pasel,.

10.13 WcnbiTaHnsa Kabens Ha pacTsXKeHue

10.13.1 3nekTpoobopyLoBaHNE, B KOTOPOM Kabesib AN BHELLHUX COEANHEHWIA AaTAETCS ero HEOTHEM-
NemMolt 4acTbio, [OMKHO NOABEPraTbCA UCMbITAHUIO Ha pacTsXeHuWe kabens B cryyae, eCiv 06PbIB XUN
kabens oT MeCcT NPUCOeJUHEHNSA BHYTPY 3/1eKTPOOBOPYA0BAHMA MOXET MPUBECTU K HAPYLLEHUIO NCKPO6Ee3o-
NacHOCTK, Hampumep, ecnun B Kabene uMeeTcs 60n1ee 04HOM MCKPo6e3onacHol Lenu n 06pbiB MOXET NpuBse-
CTU K ONacHbIM NepecoeAnHeHnsaM. VicnbiTaHus cnefyeT NPOBOAUTb CefyoLWwmnmM o6pasom:

- K Kabeno Heob6Xxo4MMO NPUNOXUTL pacTarusarolee yeunme 30 H B HanpaBaeHUN ocn KabenbHOro
BBOJA 3/1EKTPOOBOPYJ0BaHNSA B TeUEHUE He MeHee | u;

- flonyckaeTcs cMeleHne 060104KM Kabens, HO He A0/MKHO HabN4aTbCa BUAVMOTO CMeLLeHNS BbIBO-
£08;

- [laHHOE UCNbITaHNe He A0/MKHO NPUMEHATLCA K OTAENbHbIM NPOBOAHMKAM, KOTOPbIE MOAK/OYEHbI
MOCTOSIHHO W He ABAAIOTCA YacTbio Kabens.

11 KOHTpO/ibHbIe MPOBEPKMU, BbIMOMHAEMbIE U3TOTOBUTENEM

11.1 KOHTpONbHbIE UCMbITAHWS ANOAHBLIX 6apbepoB 6e30nacHOCTH

1111 bapbepbl 6ezonacHoOCTM 3aKOHYEeHHOTN KOHCTpPYKLUM

KOHTpOonbHOE UCMbITaHWe JOMKHO NPOBOAMTLCA Ha KaXA0M 6apbepe 6€30MacHOCTY 3aKOHUEHHOMN KOH-
CTPYKLUM 415 NPOBEPKU NpaBuUIbHON paboTbl BCEX 3/1EMEHTOB 6apbepa U CONPOTUBAEHNS BCEX NPeAoXpaHm-
Tenei. PaspeLleHo NCNonb30BaHye CbeMHbIX BCTAaBOK NS NMPOBEAEHNSA JaHHOT0 UCMbITaHUA, eCiM NCKPO6e3o-
NMacHOCTb COXPAHAETCA MPW CHATLIX BCTaBKax.

1112 Awvoabl ANA ABYXAWOLHbBIX 6GapbepoB YpOBHS ia

HanpshkeHne Ha 3aXumax LWOAOB AOMXKHO ObiTb M3MEPEHO, KaK YKa3aHO MX M3roTOBUTENEM, Mpu
TeMnepaTy pe OKpy>KatoLLeii cpefpbl 40 W MOCe CneAyloWmX NCNbITaHNA KaXA0ro AMoja:

a) Bo3feiicTBmeM TemnepaTy pbl 150 *C B TeueHue 2 u;

6) nMmnynbcamm Toka B cooTBeTcTemm ¢ 10.12.

11.2 KOHTpONbHble NCNbITAHMS CETEBbLIX TPAHCHOPMATOPOB

Mpu KOHTPO/bHbIX UCMIBITAHUAX HANPSXKEHWE, NPUKIabIBaeMOe K CETEBbIM TpaHCopMaTopam, LOMK-
HO COOTBETCTBOBATb 3HAYEHWAM, NPUBELEHHbIM B Tabnuue 9, rae (/, —Hanmbonbluee HOMUHANbHOE HanpsXxe-
HUe NGO NCNbITYEMO 06MOTKMN.

Bo BpeMsi 3TUX UCNbITAHUIA He OMXKHO MPOMCXOAUTL NPO60A U30AALUN MEXAY 0OMOTKaMU NAN MeXay
Nnto60i 06MOTKOIN M CEpAEUYHNKOM UMK 3KPaHOM.

Ta6nuua 9 — KOHTPONbHbIE UCMbITAHWS 3NEKTPUHECKOW NPOYHOCTY M30NALMN CETEBBIX TPAHCHOPMATOPOB

MECTO MPUIOXEHWN VCTIBITATENBHOTO HaNPSHKEHIN 34CKTUIOC VEHITAMITLIKOC HarpshKeHe

Mexay BXOAHbIMU 1 BbIXOAHBIMU 0OMOTKaMU 4(/n Ho HC MeHee 2500 B

Mexay nto60i 06MOTKOI M CePAEHHUKOM U K-
paHom 2(/,,, HO HC MeHee 1000 B

Mexay KaXkaoin 06MOTKOM, NTatoLLein MCKpobeso-
NacHyt LieMb, 1 060 Apyroi BbIXOAHON 06MOTKOM (2(/+1000) B. Ho He MmeHee 1500 B
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12 MapKupoBKa

12.1 O6uwue TpeboBaHUA
12.1.1 O6bem CBefeHWNIA, yKa3blBaeMbIX B MapKNPOBKE MCKPO6HE30NacHOro 1 CBSI3aHHOTO 3/1eKTP0060-
pyLoBaHus, foMKeH 6biTb He MeHee, YeM Tpebyetca no FTOCT P 51330.0.

MpumeyaHue —CepuiiHbll HOMEP MOXET HAHOCUTBCA OTAENbHO OT APYrOi MapKUPOBKK.

12.1.2 Ansa npucoefuHeHHOro 060pyaoBaHms cumBonbl Ex ia unm Ex ib (nm6o ia mam ib. ecnu cumson Ex
yXXe HaHeceH) LOMKHbI ObITb 3aKNH0YEHbI B KBaApaTHble CKOOKMN.

12.1.3 MeCTO MapK1pOBKMN BCEX OTHOCALLMXCA K MCKPO6e30nacHOCTH napameTpos, Hanpumep Um, Li, O
Lo, CouT. n., BbIGMPAIOT U3 MPAKTUYECKNX COOBPaXKEHWA.

MpumeyaHune —CraHgapTHble! CUMBO/BI 4151 UCNOJb30BAHWS B MAPKMPOBKE U JOKYMEHTaLWUN NpUBELEHbI
B pasgene 13

12.1.4 o NpakTUYeCcKUm coo6pa>KevaM MOXeT 6bITb OrpaHM4YeHoO Unm NCKNKYEHO UCNoib3oBaHNe

KypcuBa MK NOACTPOUHBIX 3HAKOB, M MOXET 6bITb MCMO/b30BAHO YNPOLLEHHOE HAanNUcaHWe CUMBOJIOB, Ha-
npumep Uo BmecTto Co.

12.2 MapKunpoBKa CpefCcTB COeUHEHNS
12.2.1 CoeanHUTeNbHbIE CPEACTBA, HANMPUMeEP KeMMHble KOPOOKYW, COeANHEHUS NOCPeACTBOM 3/1eKT-
pUYEeCKNX Pa3beMoB CKPO6e30MacHOro 1 NOAK/IYEHHOTO 31eKTPO060pPY0BaHNS JO/MKHBI ObITh YETKO MPO-

MapK1MpoBaHbl 1 1erko ngeHTnduymposaTbea. Ecnm gns atoid Lenn ucnonb3ytoT LBeT, TO 3T0 AOMKEH ObITb
rony6oi LBerT.

12.2.2 Ecnv yacTu anekTpoo6opyA0BaHMS UMW pasfMuHble annapatbl COeAMHEHbl MeXay co60ii ¢ noMo-
b0 pa3beMoB, NOCAEAHNE LOMKHbI ObITb MAEHTU(HNLUPOBAHLI KakK COAepKallme TObKO HCKpo6e3onacHble
uenun. Tam, rge Ans aToM LeNW UCNONb3YIOT LBET, OH AO/MKEH 6bITb roNy6bIM.

12.2.3 lonONHUTENBHO JO/MKHA ObITb 06ecrneyeHa focTaTouyHas M MOHATHAA MapKWpPOBKa C LEe/bo
rapaHTMM NpaBUNbLHOIO COEANHEHUA 418 BCE MCKPO6e30nacHOM Lenu B LiesioM.

MpuMeyaHune—[n9 LOCTUXEHNS 3TOrO MOXET BOHUKHYTb HEO6XOAUMOCTb Y UCMO/b30BAHUMN LONOMHN-
TeNbHbIX Tab/IMYeK Ha COeIMHUTENbHBIX CPEACTBAX WM OKOMO HUX. Ecun 31eKTpoo6opyAoBaHme HC NoABEPKEHO 3ar-
PA3HEHWIO. 415 3TON LieNn MOryT MPUMEHATLCS 3TUKETKM.

Huxe npuBefieHbl NPUMEPbl MapKUpPOBKM.

a) VickpobesonacHoe anekTpoobopyaoBaHme B) CBA3aHHOE 31eKTPoo6opyf0oBaHNE
AO «Mogynb* HIMO «Cser»
Tun KH25 Tun ¥27-001
Exia 11CT4 |[Ex ib] 1
-25 *C5taS+50*C ACBNe99.123
ACBN298.2 {/,;250 B PO\ 0,9 Bt
CepuitHblii Homep 278 n: 150 mJT  U0: 24 B

La\ 2 mIH Cn\ 5,5 MK®

MpumeyaHuc- la- avanasoH paboumx

Temnepatyp
6) VMickpo6esonacHoe 3neKTPo06opYyA0BaHNE, r) CBA3aHHOe 31eKTPo060pyAoBaHVe CO B3pbl-

npefHasHayeHHOe ANS MOAK/MOYEHUSA K Apyromy BOHENPOHWL,aeMO 060/104KONA
060opyAoBaHMto

3B4 CATYPH

Twun Mownck-2 Exd |ia] 1IBT6

E\ib 1BT4 ACB Ne99.231

JICB Ne99.25 Um:250 B Po:0.9 Bt

L\ HOmkl'n C/. 1200 n® Uo: 36 B lo: TK) MmN

ut:28 B /:250 mMA Co: 0,31 mk® Lo: 15MIH

P:13Brt CepuitHblii HoMep 875

rae JICB — HasBaHMe WM 3HaK UCNbITaTeIbHOW opraHu3aLum.
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13 [JokymeHTaums

/3.1 TexHuyeckasa JOKYMeHTaLus, npeicTasnseMas BMECTE C 3NeKTPo0bopy/j0BaHNEM, B JOMONHEHNE K
TOCT P 51330.0 fomKHa cogep>kaThb:

") B CTaHfapTax 1 TeXHUYECKNX YCNOBUAX Ha 3M1eKTPo060pYyAoBaHNe— TpPeboBaHNA K UCKPO3aLMTHLIM
LEMEHTaMm 1 CpefiCcTBaM. a Tak>Ke yKasaHns 0 MapK1poBKe COrNacHo HacTOoALLEMY CTaHAapTy:

6) B aKCnayaTauMOHHbIX JOKYMeHTax— pam)eLl C onucaHneM UCKPO3alUTHbIX 3/1eMEHTOB U CPeACTB U
yKasaHWUsMK 0 COXpaHeHUn UCKPObe3onacHbIX napaMe TPOB 3NeKT PUYECKMX Lierneli Npu MOHTaxKe, aKcnayaTauum u
PeMOHT e 3/1IeKT Poo60opy0BaHNA.

13.2 B aneK T puyecKnx NpUHLMANANbILLX CXxemMax MeKTPo060opyA0BaHMSA, a Tak»Ke B UHCTPYKLMM MO MOH-
TadKy W aKcnayaTauny 3aNemMeHTbl, UCMOMb3yeMble B Ka4yecTBe UCKPO3aLMTHbIX, AOMKHbI MapKupoBaThCs B
cooTBeTCcTBUN ¢ TOCT 2.710. Mpn 3TOM nocne 6ykBbl T AOMKEH CTaBMTbCA 3HAK YPOBHS MCKPO6E30MmacHo
uenw ia. ib un ic.

EcT B KayeCcTBe UCKPO3ALMTHBIX UCMOMB3YIOT FPYnny 31eMeHTOB, JOMYCKAeTCA KaXKAblii aNeMeHT He
MapKMpoBaTb, & UX BCe BMECTe 06BeCTU LUTPUXOBOW INHIEN 1 OKato Hee NOCTasUTb OAMH 3HaK Fia. Mb, nnn He.

13.3 MosAcHMTeNnbHaa LOKYMeHTauus B coOTBeTCTBUM C Tpeb6oBaHuamm FOCT P 51330.0 gosmxHa,
KpPOMe TOro, BKAHUaTb CeAYyOLLYI0 MHpopMaLmio:

a) aNleKTpUYecKre napameTpbl 060pyL0BaHNA:

1) Ans UCTOYHMKOB NUTAHUA — BbIXOAHbIE AaHHble, Hanpumep WO, /y, Pa un, ecnn HyxHo, Cg, La
n/vnn gonycTnMoe cooTHoweHue £,//?,:

2) ANS NPUEMHUKOB 3HEPTUUN — BXOfHble laHHble, HanpuMep /,. P. C, C ncooTHoweHne LIRH

6) ntobble cneymnanbHble Tpe60BaHNWsA N0 YCTAHOBKE U UCMOJb30BAHMIO;

B) MaKCMManbHOe 3HauyeHune KOTOPOE MOXET 6blTb MPUIOXKEHO K 3aXKMMaM UCKPOOMACHbIX Lienei
WAW CBA3aHHOT 0 31eKTPO060PYA0BaHUS;

r) no6ble cneuunanbHble YCI0BMA, KOTOPbIE NPUHATLI NPU ONpeAeneHnn TUna 3aWnTbl, HaNpUMep, 4To
Hanps>eHne JO/HKHO NMOCTYNaTh OT 3aWWTHOrO TpaHc(opmaTopa unu Yepes ANOAHbIN 6apbep 6esonacHoCTK;

[l) COOTBETCTBME UM HECOOTBETCTBME TpeboBaHMAM 6.4.12;

e) 0603HaYeHne NOBEPXHOCTN 060/104KN B C/ly4ae, e/l OT 3TOr0 3aBUCUT HCKPO6e30MacHOCTb.

MPUNOXEHNE A
(o6s3aTenbHoe)

OueHKa HCKpo6e30MacHOCXK 3MEKTPUYECKUX Lieneii
AJ1 OCHOBHbIE KpUTEPUN

WckpobesonacHas MeHb AOMKHA YA0aTCTBOPATb TPEM OCHOBHBIM KPUTEPUAM:

a) COOTBETCTBYIOLMM 06pa3sOM OTAENATLCA OT MCKPOOMACHbIX Lienel;

6) HC Bbi3blBaTb BOCM/IAMEHEHWNS OT TEMIOBOID BO3AENCTBYA. TemMnepaTypHbIid K1acC UCKpo6e3onacHoro 06o-
PYAOBaHMA JO/MKeH ObITb ONpejenieH B COOTBETCT BUM € 6.2 1 pasgenom 5 MOCT P 51330.0. TemnepaTypHas Knaccudu-
Kauus HC [O/MKHA NMPUMEHSATLCS K CBA3AHHOMY 3/1eKTPO06OPYA0BaHMIO.

B) BEPOSTHOCTb BOCM/IAMEHEHIS B3PbIBOONACHOM CMECM B MPOLIECCE UCTIbITaHWIA Lienu C UCToNb30BaHWEM UCKPOOGpasy-
IOLLIET0 MEXaHM3Ma LLIW 110 OLIeHKe B COOTBETCTBUM C TpeboBaHnAMM pasaena 10dm KOHKPeTHOrO ypoBHS 1CKpOGe30macHoi
Lenm (cm. pasgen 5) u rpynnbl (CM. pasgen 4) He fOMKHa npesbiaTb 10

MpumevaHund

1 Kputepuit a) MOXET ObITb YAOBNETBOPEH Hy/leM 06ecreyeHnst COOTBETCTBYHOLLMX MyTeid YTeUKn U1 3N1eKTpu-
YECKMX 3a30p0B, a TakKe MPUMEHEHNEM 3/1EMEHTOB, Hanpumep TPaHCHOPMAaTOpPOB, TOKOOTrPaAHUUNTESbHBLIX PE3WC-
TOPOB. Y/IOBNETBOPAIOLLMX TPe6OBAHUAM HEMOBPCKAACMbIX 3/1IEMEHTOB N0 pasgeny 8.

2 Kputepuit 6) MOXeT 6bITb YAOBNETBOPEH MyTeM OLLEHKV MakCUMabHbIX TeMMnepaTyp MOBEPXHOCTU 3MeMeH-
TOB M0 WX TEMMOBOMY PEXUMY WX MaKCUMaSIbHOW MOLLHOCTU, KOTOpas MOXET ObITb K HUM MO/BefeHa B COOTBET-
CTBYIOLLMX YC/OBUAX MOBPEXAEHUS.

3 Kputepuit B) MOXET 6bITb Y/I0BMIETBOPEH BbIMNOIHEHWEM ONeHKW. [ 3Toro TpebytoTcs TOUHbIE CBEAEHNS O
HanpsXXeHWK, TOKE 1 TakuX napameTpax Lienu, Kak eMKOCTb U UHAYKTUBHOCTb Ha (paHHWe BocnnameHeHus. BTakmx
YCNOBUAX LieMb MOXET 6bITb OLIEHEHa Kak MCKPO6C30nacHas ¢ TOUKN 3PeHWst ICKPOBOIO BOCM/IaMEHEHNS.
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A2 OugeHKa C 1CTo/b30BaH1EM XapaKTePUCTUK UCKPO6C(OMacHoCTM 1 TabnuL,

A.2.1 Ecnn uenb, oLeHMBaeMas Ha MCKPO6e30MacHOCTb, MPUBAVKAETCA K NPOCTON Lienu, ANs KOTOpPOl uMeeT-
CA 9Ta/IOHHAas 3aBUCKUMOCTb, O MPU NPOBEAEHUN OLIEHKM HYXXHO MCMO/b30BaTb XapaKTepuUCTUKN CKPOobe3onacHocrun
no pucyHkam A.1—A. 19 nim Tabnunuam A I, A2,

MpumevaHund

1 XapaKTepucTMKN MCKPo6e3onacHOCTU. NpefAcTaBneHHble Ha pucyHkax A.1—A. 19, n gaHHble Tabmmy A.l. A2
MO3BO/IAOT HEMOCPeACTBEHHO OLIEHNBATH MCKPO6e30MacHOCTb TOMbKO NPOCTbIX Lienei NpUMeHNTeNbHO K NpeacTasy-
TefbHbIX! 1 aKTUBM3NPOBaHHBIM B3PbIBOOMACHbLIM CMeCAM. Bo MHOMMX ciyyasX 1X MOXET 6bITb TRYAHO NPUMEHUTb ANS
OLIEHKM MCKP06e30nacHoOCT Lieneit, BCTPeUatoLLMXCs Ha NpakTuKe. Hanprmep, MHOME UCTOMHWMKM LUFTaHUH UMEKT
HeNMHeMHble XapakTepucTUKM U He MOTYT BbITb OLleHEeHbl N0 XapakTepucTKaM MCKPO6C30MacHOCTU. TaK Kak pucy-
HOK A.1 MOXeT BbITb UCMO/B30BaH TOMLKO B C/lyyae, KOrAa Lienb npeacTaB/ieHa a/ieMeHToM vnv 6aTtapeeii ¢ nocneso-
BATe/IbHO MOAKMHOUYEHHbIM TOKOOTPaHUUUTCIbUbIM PE3UCTOPOM. M0 3TOW MpUUMHE HeNWHERHble Lenun, Hanpuvep
Llenu MOCTOSHHOIO TOKa, BbI30BYT BOCM/IaMeHeHUe Mpu 601ee HU3KUX 3HAYeHWUsX TOKa, YeM TC. KOTOpble MOXHO
nporHosuposats MOpucyHKy A.1 Ha OCHOBE HanpsXXeHWN XOMOCTOro X0fa 1 TOKa KOPOTKOrO 3aMblKaHus. B HekoTo-
PbIX TUMAaX HENMHEWHbIX UCNEei MakCUManbHbI 4OMYCTUMbIA TOK MOXET COCTaB/IATL TONbKO 1/5 0T TOKa, MPOrHO3M-
pPYeMOro rno xapakTepucTnkaMm UCKpo6C3omacHoCTM. HeobxoanMo TLiaTeNnbHO YOeanThes B TOM, YTO OLEHKM BbINOA-
HeHbI TO/IbKO AN15 ClyYaeB, KOrfa paccMaTpuBaemast Lienb MOXET 6bITb NpegcTas/ieHa 04HOM 13 NPOCTbIX Lienei, ans
KOTOPbIX MMEETCA MH(opmaums. VimeroLasca B HaNMuMmM MHQOPMaLMs OrpaHUdeHa U HC MOXET OXBAaTWTb BCE Mpo-
6/1eMbl, KOTOPble BO3HUKAIOT MPW KOHCTPYMPOBaHWUM MCKPO6e30nacHbIX UCTel.

2 B psge cnyyaeB CNoXKHble 31EKTPUYECKME LIeN B OTHOLLEHWM CBOMX UCKPOBE30NacHbIX CBOMCTB MOryT 6biTh, C
Y4ETOM HEKOTOPbIX AOMYLLEHWH, HE CHU>KAKOLLMX MX MCKPOGE30MacHOCTb, CBEAEHbI K MPOCThIM 371EKTPUYECKVM LiensiM, JOmyc-
KatoLLM NpoBefeHe OLEeHKIM MCKPOBe30nacHoCTY M0 Xapak TepucTHKam UCKPO6EetonacHOCT . Hanpumep, NpUBEAEHHbIM Ha
pucyHkax A. 1—A. /9.

3 XapakTepncTVKM1 MCKPO6e30nacHOC T, NPeACTaBNeHHbIe Ha pucyHKax A.20—A.22, No3BONsOT OLEHMBATb NCKPobe-
30MacHOCTb MPOCTMM M CIOXKHbIX leKTPUYECKYX LiENei MO ONacHOC TV PaspsaoB PasMbIKaHKS C y4eTOM BAUSIHUS CKOPOCTY
PacXoXKEHNst KOHTaKTOB.

A.2.2 Mpyn “Cnonb3oBaHUM YKa3aHHbIX XapaKTePUCTUK MCKPO6E30MacHOCT 1 AaHHbIX TabAnL, AOMKHbI YUUTbI-
BaTbCAA BO3MOXHbIE NOBPEXEHNN B COOTBETCTBUN C Pa3fe/NioM 5 1 KOathULIMEHT MCKPOGE30MacHOCTY B COOTBETCTBUN
c 104.2.

A.2.3 MNpu oLeHKe NCKPO6e30MacHOCTM MPOCTbIX 3NIEKTPUYECKHX Lienelt 06bI4HO JOMKHA NPUMEHSATLCA Crefyto-
Lana npoueaypa:

— OnpejensaT caMyto He6NaronpUATHYIO NPaKTUYECKYHO CUTYaLUIO C YYeTOM 0NYCKOB A/1F 3/1EMEHTOB, KO-
NebaHnii HanpsHKEHWA MUTaHWS, NOBPEXAEHWI U30NALMM U 3NEMEHT];

— 3aTeM, WUCXOAs U3 TpebyeMoro KoathduumeHTa MCKPOoBe30onacHOCTU. MOJy4vatoT U3MEHEHHYIO Lienb, KOTO-
PYIO MOXXHO OLIEHWBaTb;

— MPOBEPSAIOT MPUEMIEMOCTb NMapaMeTpoB MOMYUYEHHOW Lienu CpaBHEHWEM C XapaKTepuCTUMKaMy MCKpobGeto-
nacHOCTM Ha pucyHkax A.1—A. 19 uam B Tabnmuax Al n A2

A.3 TMpyMepbl NPOCTBIX Kcrei

a) MpocTaa MHAYKTUBHaA LUenb

Yrobbl 6oee nofpo6HO NPOWAMIOCTPUMPOBATL MPOLIEAYPY OLEHKM MCKPOGE30MacHOCrv, pacCMOTPUM Lienb,
COCTOALLYIO U3 UCTOYHUKA NUTAHWUS B BUfe aNeMeHTa unu 6atapen HanpsbkeHuem 20 B n nocnefosatenibHO yCTaHOB-
NIEHHOTO VEMOBPEXAaeMOro TOKOOrPaHUYOTENbHOTO pesncTopa conpotueieHnemM 300 OM. K KOTOPOI MOAK/HYEH
WHAYKTUBHBIA 3neMeHT conpoTueieHneM 1100 OM 1 MHAYKTMBHOCTBIO 100 MITH, Kak nokasaHo Ha pucyHke A.23.
PaccmoTpeHue nposeseM ana nogrpynnsl HC n kosgguymeHTa uckpoberonacHoctn 1,5.

3HayeHns 300 n 1100 OM — MUHUMasbHbIE, @ 100 MITH — MakcuMaibHOe 3HayeHue. HyxxHO nposecTu ase
pasgenbHbIX OLEHKU: OfHY, YT0Bbl YOeauTbCs, YTO CaM MCTOYHWK MUTaHWA UCKPO6Ee30MacHbI, BTOPYIO — YTOGbI
YYeCTb BAIMAHME NOAK/IOYEHHON Harpysku. OLeHKyY NPoBOAAT CriefytoLwmmM 06pasom:

1 NCTOYHUK nNutaHuns

MocncaoBaTCNbHOCTL OLEHKIL,

1) 3HayeHMe TOKOOTPaHUYUTCBHOIO pe3ncTopa ycTaHasmBatoT pasHbIM 300 OM. 4TO COOTBETCTBYET Hanbo-
Nee HebnaronpuATHOMY Cfy4ato. Ecnn aToT pesucTop He OTBeYaeT TpeboBaHWAM B OTHOLLEHMW HCMOBPEXAAEMOCTU
(cm. 8.4), NpMmeHeHMe OAHOro MospexaeHns (CM. pasfen 5) BbI3OBET U3MEHEHWeE Lienun, Npu 3ToM pesncTop Oyder
CUATATLCA KOPOTKO3aMKHYTbIM. [pn TakoM NOoBpexaeHWn nutaHue 6onee He GyaeT MCKpoGe3onacHbIM.

Heobxoanmo Takke onpeaenvTb MaKCMabHOE 3HaueHVe HanpshkeHns Gatapen B COOTBETCTBUM € 7.4.3. Hyx-
HO MPWHATb MaKCUMaNbHOe HanpsbkeHve 6atapen pasHbIM 22 B.

2) MakcumasnbHbIA TOK KOPOTKOrO 3aMblkaHus paBeH 22/300 = 73,3 MA

MocKobKy MpW 3TOM YCI0BMM LiENb CTAHOBUTCSA OMMUYECKO, NpUMeHeHVe TpeboBaHuiA pasgena 5 n 10.4.2 gact
M3MEHEHHYIO Lierb, B KOTOPOIA TOK KOPOTKOrO 3aMblkaHuy yBennyeH fo 1.5x73,3 = MO MA.
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3) M3 Tabnmubl A1 MOXHO BUAETb, YTO ANS NOArpynnbl 11C MUHUMaIbHBIA TOK BOCMIAMEHEHNS 411 OMUYeC-
KO/ MEHW C HanpsPKeHWEM UCTOYHMKA NUTaHWa 22 B paseH 337 M/1. ICTOUHMK NUTaHMS B 3TOM C/ly4ae MOXET ObITb
OLIeHEH KakK MCKP06e30MacHbIii C TOUKM 3pPeHKs UCKPOBOrO BOCM/IAMEHEHUS.

2 NMogKNnw4yeHne Harpyskwu

MocneposaTensHOCTL OLIEHKM.

1) MakcumanbHoe HanpsbkeHue aneMeHTa unn 6atapen pasHo 22 B. Mockonbky 300 1 1100 OM — MUHUMab-
Hble 3Ha4YeHUs, MakCMMaslbHO BO3MOXHbIVi TOK B Harpy3ke paseH 22/(300 + 1100) = 15.7 MA. Hukakune noBpexgaeHuns
He paccmarpvBsatoT, MocKo/bKy pesuctop 300 OM AB/ISETCA HENoOBPeXaeMbIM. a NOBPeXAeHWe VHOYKTUBHOIO 3e-
MeHTa B pe3y/ibTaTe KOPOTKOrO 3aMblKaHWs BeAeT K (DOPMMPOBAHWNIO PACCMOTPEHHOI BbiLLe Lienu.

2) Ana npumeHeHus TpeboBaHWiA pasgena 5 n 10.4.2 He06x0AMMO, YTOBbLI NpK KO3(hULMEHTe NCKpobc3onac-
HocTn 1.5 ToK uenu 6bin yBennyeH 4o 1,5x 15.7 23,6 MA.

3) 3aBucumMocT Ha pucyHke A4 ana noarpynnsl MNC nokasbiBatoT, YTO NPy UHAYKTUBHOCTM 100 MITH MUHW-
Ma/lbHbI BOCM/TAMEHSIHOLLMIA TOK AN1S1 UICTOUHMKA HanpsbkeHeM 24 B paBeH 28 MA. T03TOMY Lienb MOXET ObITb OLeHe-
Ha Kak MCKpo6e3onacHas ¢ TOYKU 3peHUS MCKPOBOrO BOCM/IAMEHEHMS MPUMEHUTENBHO K nogrpynne HC.

Mpumeuvaunums

115 HanpsbkeHWiA XON0CTOro X0fa 3HaUNTeNbHO Hdke 24 B cneflyeT MPUMEHATb PUCYHOK A.6.

2 MNpuBegeHHble Bbille OLEHKN OTHOCATCA K UHAYKTUBHOMY 3/1IEMEHTY C BO3AyLUHbIM CePAeYHUKOM. ECmn vH-
OYKTVBHBIA 3N1EMEHT UMEET XeNesHblli CepaeyHuK, Takue OLeHKN MOXHO paccMaTpuBaTh TOMIbKO Kak npuénansnTenb-
Hble. 1 NoTpebyeTcsa UCMbITbIBATL Lienb C MPUMEHEHMEM WUCKPOODOpa3ytoLLero MexaHusma (npunoxexnune b), 4tobbl
YCTaHOBWTb, SBNAETCA UM MOABMAETCS MeHb MCKPObGe3onacHol. Ha npakTuke, ecnm oLeHKa OCHOBaHa Ha U3MepeH-
HOM 3HaYeHUW MHAYKTUBHOCTW, MUHUMASIbHBIA TOK BOCM/IAMeHeHUs 06bIYHO, HO HC BCeraa, 60/blue, YeM Bennyu-
Ha. MoslyyeHHas B pesy/ibTaTe OLEHKN.

6) NMpocTas emKOCTHas uenb

PaccmoTpyM Lienb, NoKasaHHYO Ha pucyHke A.24. koTopas npefHasHadveHa ans (pywHsl |. OHa cocTouT 13
nocneaoBaTeNlbHO COeAMHEHHbIX 6aTapen HanpskeHnem 30 B. HEMOBPCXKAACMOro TOKOOTPaHUUMTCLIKOTO pesncTop™!
conpoTueneHnem 10 KOM 1 KoHAeHcaTopa eMKocTbio 10 MK®. B npegnaraemom npvmMepe 3HadeHns 30 Bu 10 MK® —
MakcumManbHble, a 10 KOM —MUHUMaIbHOE 3HaYeHne. [poBOAAT Be OTAe/bHbIE OLEHKMN: OAHY —4T06bI Y6eanTses,
YTO CaM MCTOYHWK MUTaHWA UCKPO6GE30MacHbIii, U BTOPYH — YTO6bI Y4ecTb MPUCYTCTBME KOHAeHcaTopa. OueHKy
nposesem Ans Ko3(duumeHTa nckpobesonacHoctn 1,5.

1 NCTOYHMK nNutaHmna

Mpoueaypa OLEeHKN aHanorMyHa nNpouesype OLEHKWM WCTOYHMKA MUTaHWUSA ANS NPOCTOW WHAYKTUBHOW Lienu.
VICTOYHMK NUTaHMS MOXET paccMaTpMBaTbCA Kak MCKPO6Ge30nacHbI C TOUKM 3pEHUS UCKPOBOIO BOCTUMLLIEHCHUS C
KO3PMLMEHTOM UckpobesonacHocTH es. 100.

2 KoHpgeHcaToOp

lMocncnoBaTc/ibHOCTb OLIEHKM.

1) MakcumanbHoe HanpsxeHue anemeHTa Wam 6atapen pasHo 30 B, a MakcumanbHash eMKocTb paBHa 10 MK®.
HuKakne NoBpeXxaeHWs He paccMaTpuBatoT, Tak KakK pe3vucTop conpoTvsfieHneM 10 KOM ABNSETCH Henospex/iae-
MbIM. @ HEMCNPaBHOCTb EMKOCTU BC/EACTBME KOPOTKOrO 3aMblKaHWy WM 06pbiBa BedeT K (JOpMMPOBaHMIO Lenw,
paccMoTpeHHolA B 6) 1

2) MpumeHeHne TpeboBaHMM pasgena 5 n 10.4.2 TpebyeT, 4T06LI Npy Ko3(hduLumeHTe nckpobesonacHocTn 15
HanpshkeHue 6bIno yeennyeHo go 1.5x30 = 45 B.

3) XapaKTepuCcTUKN MCKPOBC30MacHOCTM Ha puUcyHKe A.2 ana rpynnbl | NoKasbiBatOT, YTO MPU  HAaMpPSXEHUN
45 B MUHMMaNbHas BENYMHA BOCMIAMEHSIOLLEV eMKOCTU COCTaBMSeT ToMbKo 3 MK®. a npu HanpskeHun 30 B —
TOMbKO 8 MK®. MO3TOMY Liernb He MOXET BbITb OLieHeHa Kak MCKpo6e3onacHas.

MpumeyaHuna

3 MOXHO M3MEHWTb LieMb TaK. YTOObl OHa CTana MCKPO6e30MnacHoi. [ 3TOK ecTb MHOIO BO3MOXHOCTEN.
3HaueHUs HanNpPsXKEHWS Lenu MK eMKOCTW MOTYT 6biTb CHUXKEHbI, WAN HEMOBPEeXAaeMblli Pe3NCTOP MOXET 6biTb
YCTaHOB/IEH MOCNef0BaTeNlbHO C KoHAeHcaTopoM 10 MK®D. PucyHOK A.2 MOKasbIBaeT, YTo A9 KOHAeHcaTopa eMKoC-
Tbto 10 MK® MUHMMaNLHOE HaMpsXKeHVe BOCM/aMeHeHVs pasHO 26 B. Moatomy, ecin 3HadveHve eMkocT 10 MKD
HY)XHO COXPaHUTb, HamnpsbkeHue Gatapen A0/MKHO ObITb CHMKEHO Ao 26/1.5 = 17.3 B. C gpyroit CTOPOHbI, 3HauYeHwme
eMKOCTU MOXHO CHU3UTb 10 8 MK®, U YCTaHOBUTb HEMOBPEX/AAEMbIN PE3NCTOP C MUHUMANbHBIM COMPOTUBEHNEM
5,6 Om nocnefoBaTeNlbHO C KOHAeHCaTopoM (T. K. 10 MK® npu conpoTueneHnn pesuctopa 5.6 OM gaeT MUHUMabHOe
HanpsbkeHvie BOCM/IaMeHeHWs pasHoe 48 B), UTo TakKe NPUBEAET K CO3AaHMIO Lienu, KOTopas MOXET OblTb OLeHeHa
KaK MCKPO6C30MacHaH B OTHOLLEHWM UCKPOBOMO BOCMAMEHEHWS A8 rpynnbl .

4 CrefiyeT UMeTb B BUAY, YTO 3HAYEHUS MWUHUMASILHOrO HaNPsXXeHWs BOCMNaMEHeHUs AN eMKOCTHbIX Lienei
Ha pucyHkax A2 N A3 NPUMEHSIOT K Harpy>XeHHOMY KOHAEHCaTopy, KOTOpbI/i HC COeAWHEH HEMOCPEACTBEHHO C
UCTOYHVMKOM MUTaHWA. Ha mpakTvke, Npu YCNOBWUW, YTO CaM WCTOYHUK MUTAHWA VMIMEET BbICOKWA KO3(h(ULMEHT
MCKPO6C30MacHOCTU. Kak B NPWBEAEHHOM BblLLe NPUMepe, MOryT ObiTb MPUMEHEHbI XapaKTepPUCTUKK HCKpobesonac-
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HOCTK, NPeLCTaBNeHHbIe Ha pucyHkax A.3 1 A.3. B 3TOM Clyyae CTOYHUK NNTaHUs 3a BPems CyLLECTBOBAHWS 3MeKTpy-
yeckoropaspsifia A06aBnseT B HET0 3HEPIi0, 3HaUeHWe KOTOPOW COCTABNAET HE3HAUMTENbHYHO YacThb OT 3HEpriK, BbIAensto-
LLeiica 13 eMKOCTU. OfHAKO eCIM UCTOUHUK MUTAHUN MMEET HEBbICOKWUIA KOIMMULIMEHT MCKPO6e30MnacHOCTMW. OH fo-
6aBnseT JOCTATOUHO Ha3bLLOE KOMMYECTBO 3HEPTW, U ero MOAK/HOYEHNE K KOHAEHCATOPY MOXET NPUBECTU K CUTYaL MK,
Korga uenb 6yJeT NCKPOONacHOM HeCMOTPS Ha TO. YTO OLieHKa MO XapaKTepucTMKaM MCKPo6e30nacHOCTV PUCYHKOB
A.2 1 A3 nokanbIBaeT MCKPOBC30MacHOCTb Lenu. B cnyyasx, Koraa BAMAHMEM UCTOUYHWKA NUTaHus NpeHe6peyb Hefb3s,
OLIEHKY MCKPOBE30MacHOCTY eMKOCTHbIX Lieneii cnedyeT BeCTU C MCMOMb30BaHMEM XapaKTepycTVK 1CKPOBe3onacHoCTu
MoA06GHbIX, NPeACTaBeHHbIM Ha pucyHKax A. 12—A. /9. No CXOAHOI pacCMOTPEHHOV BbiLLe MeTOoAVKe. [Mpy 0TCYy TCTBUM Heob-
XOAVMBbIX XapaK TepUCTUK NCKPOOE30NacHOCTY OLLEHKY MCKPO6E30MacHOCTY TakuX Lieneil HeobXoaMMOo BECTY C MpUMe-
HEHVeM MCKpPoo6pasytoLLero MexaHusma (NpunoxeHue B).

A.4 Mcnonb3oBaHne xapaKTepucTUK WCKPOOe30nacHOCTU PUCYHKOB A.20—A.22 AN OUeHKM MCKpobe3onacHoc-
TV 3NeKTPUYECKMX W.eneil No paspsgam pasmblKaHus

A4l O6wme NoONoO>eHNSA

[N MHOTWX 3NeKT PUYECKIX Lieneii Hanbonee onacHbIMK, C TOUKW 3peHI s 06ecreyeHst CKpobe30nacHoCTU. ABAAKITCA
paspsgpl pasmblkaHns. B CBOI 04epeb, OMacHOCTh Pa3psAoB PasMbIKaHWS B KaXKAOM U3 TakyX Lienei O4eHb CULLIO 3aBUCUT
OT TOro. Kaku.4 06pa3som NpoucxoauT pasMblKaHe Len 1, B YaCTHOCTW, C KaKoil CKOPOCThIO PACXOAATCA pasMblKaeMble
KOHTaKTbl. 137 KaDKOro KOHKPETHOr0 Twna Lenu UMeeTcs OnpefeneHHas CKOPOCTb ee pasMblkaHnsa (M3n AnanasoH
CKOpOCTel), NP\ KOTOPOI BO3HUKAIOLLYE Pa3psfbl MPeACTaBnsoT HaMbONbLLYH0 ONaCHOCTb. [lnanasoH CKopoCTeld, B KOTO-
POM B Pa3MuHbIX 3NEKTPUUECKIX Liensx peanmsyloTcs Hanbonee onacHble paspsasl pasmblKaHns, BecbMa LLMPOK. HidkHAS
rpaHmMLa 3TOro Anana3oHa 0THOCUTCA K OMUYECKVM LIEMAM 1 COCTaBNsieT B 3aBMCMOCTY OT BiAA B3pbIBOOMACHON CMeck

< (0,05— 0,2) m/c. Mpy yMeHbLUEHAN CKOPOCTYW pasMblKaHUsi OTHOCUTENLHO YKa3aHHbIX 3HaYeHWIA, MUHUMAbHBIN
BOCT/IAMEHSIIOLLIVIA TOK B OMUYECKYX LIEMsX CHaYana 0CTaeTCs HeM3MEHHbIM. a 3aTeM HaunHae T Bo3pacTaTb. B HacTosLLee
BpeMsi He NPeACTaBNAeTCA BOMOXKHbIM C OMPEAENEHHOCTHIO YKa3aTh KOHKPETHbIA TUMN Lenu, KOTOPbIii MOXKHO 6bI10 Gbl
OTHECTW K BEPXHeli rpaHiLe CKOPOCTeN pasMblKaHMsl, HOMOXKHO CKa3aTb, YTO UMeETCH MHOO TUMOB Lienei, Ans KOTOpbIX
60/bLLVE CKOPOCTY pa3MblkaHus baree omacHbl, HanpyMep MHAYKTUBHbIE Lenu, Lemn CO CTabum3npoBaHHbIMU MO TOKY
UCTOYHUKaMM MU TaHuA. [poMe>Ky TOUHOE NONOXKEHVE MeXKAY OMUYECKUMU 1. HANPUMEP, MHAYKTUBHLIMA LENnsmMu MoryT
3aHMMaTb WMHAYKTVBHbIE Lieny C AVOAHBIMK LUyHTamW, Ans KOTOPbIX 3HaueHne Hanbosee OnacHoi CKOPOCTY Pa3MbIKaHMS
MeHSeTCS B 3aBUCMMOCTY OT UX MapaMeTpoB B JOCTATOYHO LUMPOKOM fuanasoHe.

Ha npakTuke 6onbLUKe CKOPOCTY Pa3MbIKaHUA peayiusytoTca npu 06pbiBe NPOBOAHMKOB. [insi MeAHbIX NPOBOAHVKOB
3TV CKOPOCTU COCTaBNAT 5—6,5 m/c.

A42 B0O3MO>HOCTM uNCKpaobpas3ywWwnx MeXaHM3IMOB

CTaHgapTHbIe MCKPOOOPa3yHoLLVE MEXaHN3MbI He.MOTY T Peain3oBaTb BCEX HEOBXOAMMbIX CKOPOCTEN, KOTOpble MOryT
MoOHaZoBMTHCA Ha NpaKTuKe. Tak, UCKPoo6pasyKHLMIA MexaHu3M | Tuna nossonseT nonyyaTb MefeHHble CKOPOCTY pas-
MbIKaHVSl. HE0BX0aUMbIE ANS UCTIbITAHWIA OMUYECKVX LEneid. ST0 NPOUCXOaUT NPW ABUXKEHUM BOMbGPAMOBOV MPOBOMOYKN
BAO/Mb Na3a KaAMW1eBoro Aucka. Mpy 3TOM KONMYeCTBO TakuX MeASIeHHbIX pa3MblKaHuii HEBENWKO W cOoCTasnseT npubnu-
3UTenbHo 0,7 Ha OfuH 060POT Aep>KaTens NpoBo/oYeK. bonbLLMe CKOPOCTY Pa3MblKaHNs Ha ITOM MEXaHWU3Me pearin3yoTCs
npn cocKanb3blBaHUM BObHPAMOBbLIX MPOBA30YEK C KpaeB KafMWEBOrO Aucka. He noTepssluMe ynpyrocTb MPOBOMOYKY,
o6ecreumBaloT JOCTATOUHO BOMbLLME CKOPOCTU pasMblKaHWs, MpUeMIEMbIE A5 NCMbITaHNs MHAYKTUBHBIX Lerneid. Mo mepe
noTepu ynpyrocTy MakCUMasibHble CKOPOCTY pasMbIKaHKs CHXKAKOTCS, HO 3TO NPaKTUYECKU He KOHTPOMpYeMbIiA Npo-
Liecc.

BbIx0g 13 3TON CUTyauumn LM B CO3AaHUN CrieLMabHbIX MCKPOOBPasyHoLLMX .MEXaHI3MOB, KOTOpbIE, KaK npasuio, BO
MHOropa3 CroX<Hee CyLLECTBYHOLLMX, Aa U He ANs BCeX CNy4aes B HACTOsLLIEe BpeMs MOTYT ObITb CO:30aHbI. WK B Nepexoe Ha
HecKamepHbIi MeTOA OLEHKM MCKPOOE30NacHOCTY 3NeKTPUUECKX Lierned.

A43 OnpepeneHne napamMeTpoOB 39NeKTPUUYECKOro paspsaga

s o6ecreyeHs MCKpo6e30NacHOCTY 3NEKTPUYECKOI Lieny JOCTaTO4YHO CHVVTTH MOLLHOC T Paspsiaa Mim Bblgensio-
LLYHOCA B HEM 3Heprio 0 6e30MacHoro 3HaueHus. OTciofa cnefyeT, YTO0. KOHTPOAVpys NapaMeTpbl 3EKTPUHECKOrO paspsaa
1 3Has NpefenbHO [ONYCTUMbIE /151 HETO 3VaueHI . MOMKHO OCYLLECTBNATb GeCKaMEPHYHO OLIEHKY UCKPOGE30MacHOCTY 3N1eK T -
pryeckux Lienei.

MapameTpbl paspsasa MOXKHO ONpese S Tb HENOCPEeAC TBEHHBIMM U3MEPEHUAMM, @ TakXKe pacyeTamMm Win U3MepeHus-
MU Ha OCHOBE Wai0/b30BaHNSA €ro MOLE/N.

MprnmeyaHune — HenocpeacTBEHHbIE M3MEPEHUS MApaMeTPOB Paspsifa, Kak npasuiio, NPOBOAVTb /VELENecoos-
pa3Ho, MOCKOMbKY AN 3TOro TpebyeTcs MCKPOOBpasyHoLLmii MexaHW3M, peannsytoLLii Hanbosee onacHble yCnoBus paspsga-
06pasoBaHns, 1 Gonee OnpaBAaHHbIM B 3TOM Clyuae SIBNSETCS €ro 1CMonb30BaHe AN NPOBEAEHNS NPAMbIX UCTbITaHUI
ICKPOBE30MacHOCTY LEMNN.

CrefiyeT OTMETUTb, YTO MNPV HAMUMKA [EICTBYIOWEro MakeTa Lenu napaMeTpbl paspsaaa 3HauNTenbHO MpoLLe
Onpeennmb, UCTOMb3ys eieLabHOE 3NEKTPOHHOEYCTPOMCIIIBO. KOTOPOE NOAKMIHAIT K PasMbIKAEMbIM KOHTaKTaM pae-
CMaTP1BAENHON Lienv 1 OCYLLIECTBNAIOT (hV3NIECKOe MOAENMPOBaHIE MaTeMaTUIecKoii MOAENM paspsaa, Kak NnokasaHo Ha
pucyHke A. 26.
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[ins peLeHns MHOruX 3afad B obnacTw obecneveHns u OLEHKM VICKpOﬁeBOI'IaCHOCTVI ANEKTPNYECKNX LLGHEﬁ mMaTema-
TW4YeCKaa MOAENb paspata MOXKET ObITb Co3faHa Ha 6ase ero cTaTHN4ecKux BO/IbT-aMMepHbIX XapaKTeEPUCTUK. 3Ta
MOAENb MOXKET 6bITb npeAcTasneHa ypaBHeHUEM:

r (A

rae £/ —Hanpsa>keHvie paspsga:
U — KaTofaHOe nafjeHve HanpsiXkeHus;
a 1 b — Kof)>(MLUMEHTbI..XapaK TepU3YIOLLe YCNOBUSA NONYYEHNS XapaKTepUcTuUK; / — TOK pa3psga;
V —CKOPOCTb Pa3mMblKaHNs KOHTaKTOB;
| — Bpems.

Mns kaToga, N3roToBneHHoro 13 kagmus. V. =8 B. a = 40 B/.mmu b = 7,6 B *A/MM. C Lie/btO NOBbILLEHNS TOYHOCTY
Oonpefienedus  Hanpskenns paspsga U, koaptmumeHTbl a 1 b MOXKHO onpefensTb A1 OrpaHiYeHHbIX AnanatoHoB
M3MEeHeHUs Toka paspsga. Tak, Hanpuwvep, And AByX AMana3oHoB M3mMeHeHus Toka paspsga 0,024 —0,1Awn 0,05 —2A
TO4YeHNs Koath(MLMeHTOB aub cooTBETCTBEHHO cocTasnalT a *=82,8! B/MM. b= 2.42 BeA/MMm na ~ 43,89 B/mm,
b~ 5.18 B *A/mMm.

Mpu ncnonb3osaHny chopmynbl (A. 1) Heo6XoAUMO 3HaTh TOK 06pbIBa AyroBoro paspsaa. OH 3aBuUCUT OT MaTepuana
KOHTaKTOB ¥ NapameTPOB PaspsaHON Lenn. B HEKOTOPbIX Cayyasx TOK 06pbiBa MOXKET GbITb ONpeseneH npu aHanmse
MepexoaHOro npoLiecca B pasmMblkaemoid Lenu. Eciv thakTuyeckoe 3HaueHve TOoka 06pbiBa Hen3BeCTHO, TO MOXKET GbITb
MCMONb30BAHO 3HAYEHME MUHMA3BHOIO TOKa [yroBoro paspsja, OnpeaenstoLLee (PU3NYECKYH0 BOSMOMKHOCTb CYLLECTBOBAHNSA
paspsga. B 3TOM cnyyae oLeHKa MCKPOBGE30MacHOCTY LieN CTaHOBNTCS HECKOMbKO 6a3ee >KeCTKON. [ins KOHTaKTHo
napbl U3 Kafmus 1 Bobpama MUHUMabHBIA TOK Ayrv npubnnsnTensHo paseH 0,02 A

A1/l BocnnameHawlWwasa 3Heprua paspaga pasmblKaHua

[ns Toro, 4To6bl X3eKTPUYECKUIA pa3psig BbIT WU BOCTTAMEHEHME roproyeil CMecy, HEOBXOAVMO BbIMLLUHEHWE BYX YCo-
BUI:

1) MOLLHOCTb pa3psifia [O/MKHA NPeBbILLATbL HEKOTOPOE MOPOroBoe 3Ha4eHue, Npy KOTOPOM NOCTYrVieHne TeTHO0 B 30HY
ropeHvs npeBblilLaeT NOTepu Tenna 13 sapa nnameHn, YTo obecrneyrsaeT eropassuTye;

2) B paspsfie JOMKHO BbIAEMMTHCA KOMMYECTBO 3HEPrM, AOCTATOYHOE AN AOCTV>KEHNS SAPOM MiaMeHu YCoBi
CamopacnpocTPaHeHVs.

OKCMeprMeHTasblLLe UCCMeS0BaHNA NOKA3aM:

@) B BOCM/AMEHEHUW He y4aCTBYeT 4aCTb 3HEPIUM, BbIAENAIOLLAACA B ON3aCTU KaTOLHOIO NaJeHUs Hanpsi>KeHns
paspsaa;

6) 3HaueHVe BOCTAMEHSIOLLEN 3HEPriM paspsida B 3HAYMTENbHON CTeMeHU 3aBUCUMT OT MOLLHOCTU paspsga npu
OMPELeNeHHOM ee CHU>KeHUU. Kpome TOoro, 3Ta BefnumHa Tak>Ke CUMbHO 3aBUCUT OT CKOPOCTY PasMbIKaHNA KOHTaKTOoB
Lienu, NOCKo/bKy 3TUM BO MHOrOM OMpeaensie TCA UX 3uamveracsilLiee AeficTBye.

Ha pucyHkax A.20—A.22 npuBeseHbI 3aBUCUMOC TV MUHUMALHOV BOCTIaMeHsoLLei aHeprum paspsga 1P g ~f(T,v],
3a BbI4ETOM MOTEPb 3HEPTUM B 06NMACTY KATOAHOTO NafeHNs HANPSXKEHNS, 0T A TeNbHOCTY paspsga T(4To xapakTepu-
3yeT ero CpeaHto MOLLHOCTb) f/151 Pa33UUHbIX CKOPOCTEN Y pasMbIKaHWs KOHTaKTOB Lien Npu BepOSTHOCTY BOCMIaMe-
HeHus /O 3aBUCMMOCTM, OTHOCALLMECS K HaYIMEHBLLIMM CKOPOCTAM pasMblKaHusl KOHTaKTOoB, COOTBETCTBYIOT YCNOBUAM
pean3aLmm MYHAMa3bHOTO BOC3VAMEHSIIOLLETO TOKa B OMUYECKUX Liensix. PesynbTaTbl MoMyyeHbl Ha MCKPOOGpasyHoLLEM
MeXaHn3Me C perynmpyemMoii CKOPOCTbIO Pa3MblKaH!s KOHTaKTOB, B KOTOPOM /15 COXPaHeHNs YPoBHS MCKPOGe3onacHOCTY
6113KOMY K TOMY, KOTOpbIVi 06ecreunBaeTCs MCKPOOBPasyHOLLIM MeXaH3MOM J Tuna, KOHTaKTbl GbWN M3rOTOBMEHbI 13
Ka/iMM1eBOi NNacTUHKY 1 Ba3bl/3pamMOoBOi NPOBa3OUKM ArameTpoM 0,2 Mu.

3HaueHs MUHYMAa3bHbIX BOCTIAMEHSIOLLMX 3HEPruiA [N Ka>KAOV CKOpOCTY pasMblKaHus yao6Hee nasyyaThb He
13 rpachKos, a u1cnonb3ys chopmysny

li/ _ W€ FPM W*r IP* =BT*

t e (A2)
K npuWt<WH,I * BT*

roe W —MuHMManTas BOCM/IaMeHAIoLLAs SHepra Npy CKOPOCTU pasMblKaHUa  :

W — MuHMMa3bHas BOCTINAMEHSIOLLIS SHEPIUS MU CKOPOCTY Pa3MblKaHns y, COOTBETCTBYHOLLAS FOPU3OH T/TbHbIN
y4acTKam rpadmkos;

W —MuHMManbHasA BOCTAMEHAIOLAA SHEPrUA MPU CKOPOCTW pasMblKaHWA Y. CElOTBETCTBYIOWAA HAK/IOHHLIM
y4yacTKam rpacmkos;

T — ywmTenbHoCcTh paspsaga, Mc; By K— KoaththmumeH Thl Ans CKOPOCT U pa3mblKaHus Y.

3Havenma 1P . ko.athdwmupmeHTOB B 1 K ans 8,5 %-Hoil MeTaHOBO3ayLHOW cmeck, 5,1 %-HOii NponaHoBO3AyLLHOMA
1 7.1 %-Hoih 3TWUNEHOBO3AYLLHOV CMeCei NpuBeAeHbI COOTBETCTBEHHO B Tabmmuax A.4.4./—A.4.4.3.
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Ta6nunya Ad.4.1—OueHKa ToUeHUN 1 KoaghepuumeHTOB B 1 K ang 8,5 %-Hoit Me TaHOBO3LYLLHOM CMecu
V, m/c 0.046 0.110 0,300 0,900 1.800 4,000 6,500
V", Mk 8.26 3,89 19 /.06 0,74 0,42 0,35
B U 46 1.9/9 2,363 2.528 2,056 1.757 1,384
K 1.235 n 10 1.097 0.835 0,66/ 0,662 0,53/

Tab6nunua A.4.4.2— OueHka ToueHnin Wi 1 koadhdmumerToB B 1 K gns 5.1 %-Hoii nponaHoBo3ayLLHON cmecy

v, mic 0.046 0,1/0 0,300 0.900 1,800 4,000 6.5a!
V', MK 743 3,60 175 0,88 0.60 0.39 0,30
B 1.425 1.672 2.205 2.355 1.940 1681 1.304
K /,033 1.068 1.007 0.864 0,713 0.648 0,552
Tab6nuya A.4.4.3 — OueHka 3HaveHMin 1 koadhdomumeHToB Bn K ana 7,1 %-HOM 3TWUNEHOBO3AYLLIHOW CMecK
v, Mlc 0.15 0,25 0,45 1,00 2,a/ 4.00 7.90
V", MK 1,820 1,140 0.670 0,350 0,200 0./35 0.1/5
B 1.527 1.643 1,350 n SO 1,072 0,601 0,183
K 0.787 0,797 0.786 0.809 0,807 0,576 0,147

A45 MeToOopj OULEHKMU

MeT0g, OLIEHKM UCKPOGE30MacHOC TV 3NeKTPUUECKON Lienu CBOAVTTCA K crefdytolemy. Mpy napamMeTpax Lenu, obecne-
umBatoLLMX Tpebyemblii KO3th(MLMEHT MckpobesonacHoCTU K. onpefenstoT 3Heprio paspsga 3a BblueTaM KaTOoaHbIX No-
Tepb W ero IMTeNbHOCTb NPK 3afaHHOI CKOPOCT Y pPasMblKaHUs KOHTAaKTOB Leny y 13 gvuanasoHa vM Sy £ 'av. Mony-
UeHHOE 3HaueHMe 3HEPrM CPaBHMBAKOT CO 3HAYEHWEM MUHVMALHON BocnnameHstoLweid aHeprm (P ~ 10 ') npu Takoii >ke
4VTeNbHOCTY paspsifia U CKOPOCTY PasMbIKaHUsS KOHTaKTOB Lenu. Lienb cuMTaloT Mckpobe3onacHow, ecin mpu BCex
CKOPOCT$IX Pa3MblKaHWA v 3HEPrv paspsgoB He NpeBbillaloT MUHUMabHBIX BOC3MAMEHSIOLLMX 3HaUeHWA. Ecnu 3HaueHus
3HEprMM 1 [AMTENbHOCTY paspasa ONpefensioT MPU HOMUHAILHBIX NapameTpax Lenu, TO 1A CPaBHEeHWs UCTONb3yoT
3HaYeHMA BOCTNAMEHAOLLMX SHEPIUIA, YMEHbLLIEHHbIE C y4eTOM KO3hHIMLMeHTa 1ckpobe3onacHoc TV B Kpas.

A46 Mpumep oOouUeHKU wuckpobesomacHoOCTMU Uuenu

[Ona n.mocTpaumy npoLeaypb! OLEHKM MCKPOBe30nacHOCTY PACCMOTPUM LieMb, COCTOALLYO U3 UCTOUYHUKA NMUTaHUSA
B Bifle aneMeHTa 1 6aTapen Hanps>kernem U B 1 noc3e0BaTenno yCTaHoB/IEHHOMO HEMOBPEXKAAEMOro TOKOOr paHnum-
TeNbHOro pesncTopa conpoTuBieHneM R OM.  Kak nokasaHo Ha pucyHke A.25. PaccMOTpeHve nposegem ans rpynnbi 1.
BenmunHa R OM—MuHuma.abHast, U B—makcmanbHas. OueHky nposedem 4ia V - 24 B 1 TpexpasnnyHbIX CONpOTUBreHuii
pesucTopa: R, - 33 Om. R.=30,25 Omun R,= /5.5 OMm. COOTBETCTBEHHO TOKM / B Liensx 6yayT NpuonmanTenbHO paBHbI:
/, - 0,73A. /,- 0,79AWm/, =155A.

lMocrefoBaTeNLHOCTh OLIEHKM.

1) OnpegenstoT NapaMeTpPbl Lenm ¢ y4eTOM KoadhuLmeHTa UCKpobesonacHoC T, Hanpuvep 1,5. smeHeHHas Lenb
6yaeT veTb napameTpbl: TOK B uenn J * |,5x(L/R), Hanps>keHne U= 24 B. ins paccmaTprBaeMbIX Lienei (ConpoTue-
neHus ueneit J1,, R, n R.) TOKM B U3MeHeHHbIX Lenax 6yayT: / , * 1,10A, /,- 1,19An/,« 2,32A

2) OnpefensioT 3HEPrvio paspsifa v ero AW TeNbHOCTb NPy PasMbIKaHAN KOHTaKTOB Lienu CpannyHbIMU CKOPOCTS-
Mu. TTPUMEHVTENBHO K paccMaTPYBAEMON LIENn MOMKHO MONMYYNTb aHaMTUYECKVE BbIPaXKEHNS A5 ONpeseneH s NCKOMbIX
napameTpoB pa3psaga. A3 6onee CNoXHbIX Lieneii pacyeTbl, KaK npaswnio, Bedy T C UCMOMb30BAHNEM YMCNEHHBIX METOZ08B
peLteHns. CydeToM Bbipa>keHus (A. 1) umeem crefytoLLme pacie THbIEe qropMyb:

- TOK 06pbIBa paspsga (A3)
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- 3Heprus paspsaoa

w. =- nE ¢ )»(J¥+r @
- [/MTeNbHOCTb paspsga (A.S)
roe — MakCumMa/ibHaA fvHa paspsga:

ly — HavanbHbIA TOK paspsga:
V. —CKOPOCTb PasMblKaH!A Lienu:

R —conpoTvBneHve Lienu:

au b —KoathUUMEHTbI.

OnpeaenenHbIv no chopmyne (A.3) TOK o6pbisa AyroBoro paspsga 6onbiue 0.05 A. NoaToMy Npy pacyeTax 3Heprim 1
AMTeNbHOCTY Paspsia MOXKHO MCMONb30BaThb KOuLMeHThbl a = 43.5(0 B/MM. b = 5, 1S B *A/MM.

PacueTbl BbINOMHAOT 151 Pa3MYHbIX CKOPOCTel pa3MblKaHs KOHTaKToB 0T vaa = 0,046 m/c ;o = 6,5mM/c—
MaKC1Ma3bHOMN CKOPOCT U pa3MblKaH1s KOHLIOB MeHOrO MPOBOAHMKA Mpu ero obpbise. PasyyeHHble pacieTHble 3HaueHus WV
n T npvBedeHbl B Taasnue A.4.6.1.

3) Mo dopmyne (A.2) Ans KaXKOOA CKOPOCTY Pa3MbIKaHNA KOHTAKTOB M HayYeHHbIX 3HAaYeHW i 431 TeNbHOCTU
paspsfa onpeae.3stloT 3HAYEHUS! MUHAMA/TbHBIX BOAMAMEHSIHHLMX 3Heprid M. MonyyeHHble 3HaueHus npuBeseHsb! B
Tabmmue A4.6.1.

4) Ins Ke>KOON CKOPOCTU pa3MblKaHUst KOHTaKTOB MU OAVHAKOBOY A3 TeNbHOCTY paspsifa NPOBOAAT CpaBHEHVe
mHadeHii oHeprvid WE e WM. Ecnm 1K' S Mau, TO Uenb Npu aHHO CKOPOCTM pasMblkaHUst KOHTaKTOB CuMTaloT
1CKpO6E30MacHoiA.

Tabnuya A.4.6.1 — PacueTHble napameTpbl X3eKTPUYECKOrO paspssa 1 KoapduLMeH TOB UCKPO6e30nacHOCTH

PacuyeTHble napameTpbl 3N1eKTPUYECKOro paspHrda
1 KO-yphuumenTon MCKPOONONacnoeTyu npu TOoKax f WXyenenHux uenax

m/c /. - ton c,- 232A

T it T R T ¢ SR o
0.046 3.620 S.26 7,380 2.06 1,19 1,63 3.730 8.26 8.260 181 1.19 1.50 4.590 8.26 20.50 0,69 1.19 0,77
0,110 1,516 3.89 3.080 2.32 1.29 1.77 1560 3,89 3.450 2.04 129 1.63 192L 3,89 8,57 0,78 1,29 0.83
0,300 0,556 1,94 W30 3,15 1.62 2,22 0570 1,94 1,270 2,78 1,62 2.04 0.704 1,94 3,14 1.06 1.62 1,05
0,900 0,185 1,06 0,377 5,16 2.34 3.20 0.190 1,06 0,420 4.55 2.34 2.95 0.235 1.06 1,05 WNU3 2.34 151
1,800 0.093 0,74 0.189 7.21 3.03 4.15 0,095 0,74 0,210 6,36 3,03 3.82 0,117 0,74 0.52 2.42 3,03 1,95
4.000 0.042 0.42 0.085 9,09 3.65 5.00 0.043 0.42 0.095 8,02 3,65 4.60 0.053 0.42 0.24 3.05 3.65 2.35

6,500 0.026 0,35 0,052 12.31 4.70 6.44 0,026 0,35 0,058 1056 4.70 5.92 0.031 0,35 0,15 4.14 4.70 3,03

W3 Tabnmupl BgHO, 4To Lenn ¢ R, = 33 Om 1 R, = 30,25 OM unckpobetonacHbl BO BCEM Ananas3oHe M3MEHeHWs
CKOPOCTeli 3X pasmblkaHus. Llenb ¢ R, = 155 OM Henb3f Npu3HaTb MCKPOOGE30NacHOW, TakK Kak OHa YXKHUETBOPSET
TpeboBaHMAM 0becreyeHmns UCKPo6e30MacHOC T TONMbKO NPY CKOPOCTSAX PasMblkaHus, npesbiatoLumx 0,3 m/c.

B Tabnmue A.4.6.1 npusefeHbI 3HAUEHNS KO3MLMEH TOB MCKPO6GE30MacHOC T NO aHeprim A = / W (npn Toke
uerm 1J v Toky K = KOTOPble NMOKa3bIBAIOT UX B3AMMOCBA3b MY PAUMYHBIX CKOPOCTAX PA3MbIKAHWS OMUYECKON
Lienu.
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M wmaraio» nxrmfe«6t«6ujee hftnpsweme (10

MpumeyaHne—Kpusble COOTBETCTBYIOT yKa3aHHbIM
3Ha4YeHMAM TOKOOrpaHM4YNUTENIbHOro pe3ncTopa.

PucyHok A.l —Omuyeckue uenu PucyHok A.2 — EMKOCTHbIE NeHun rpynnbl |
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PucyHok A.M — MuHUManbHbIA BOCANaMeHAK W WA TOK B aKT NBU3NPO-
BaHHbIX B3PbIBOONACHbIX BOJOPOAHO-KMCNOPOAHbIX CMECAX ANA OMUYECKUX
nenei

Pucynok A. 12 — MUHUMANBHOE BocnnameHsto L ee HANPAXK eHNe B aKT UBM3NPOBAHHO B3PLIBOONACHOIA
BO/0POAHO-KUCIOPOAHOI cMecn (81 % //. + 19 % OJ pana eMKOCTHBIX Leneit nogrpynnsl HA npu R =0 Om
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Y,B

BCCM/IBMEHsI0Ae

PucyHok A.13 — MULWMKNBIIOC BOCNNAMEHAIOLLEEe HANPAXK eHNe B aKTMBU3NPOBAHHOI B3pPbIBOONACHON
BOJOPOAHO-KNCNOPOAHON cMecu (81 % W. + 19 % O,) dm eMKOCTHbIX ueneit nogrpynnel HA npu R, * 10 Om

» Yy.B

PucyHok A. 14 — MUHNMCUEHOC BOCNIAMEHSAIOLLEe HANPAXK eHWe B aKT UBU3NPOBAHHOW B3PbIBOOMNACHOIA
BOJOPOAHO-KUCNOPOAHOI cMeck (81 % //, 19 % O ) 434 eMKOCTHbIX Leneit nogrpynnsl MA npu R - 100 Om



MubHMBAbLIAO aOCnnen6ka>0*4®B HanpsxkeHue (J, B

MuHuManbHoe BocnnameHswlwee HanpsxeHve U. B

FOCT P 51330.10-99

PucyHok A.15 — MMUHNMA.W e BOCNAMEHAO W ee Hanps>X eHue B aKTWBM3NPOBAHHOI B3pbIBOONACHOM
BO/JIOPO/HO-KUC.IOPOAHOI cMecn (81 % //, + 19 % O.) ana eMKoCTHBIX Leneii nogrpynnel HA npu §, =@ 1000 Om

PucyHok A.16 — MuHuManbHOe BOCTaMeHAO W ee Hanpa>X eHne B aKTMBU3NPOBAHHON B3pbIBOONACHOIA
BOAOPOAHO-KNC.IopoaHOl cmecn (75 % //, + 25 % O,) ans eMKoCTHbIX ueneit noarpynnel UB npu A, - 0 Om
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PucyHok A.17 — MWUHUNKUbItOE BOCNNAMEHAIOLW e HaNPAXKeHWe B aKT MBaT POHAUHON B3pbIBOONACHO
BOOPOAHO-KMCNopo<)Hoii cmeck (75% W, + 25 % O J dm emkocTHbix ueneit noarpynnel MH npu 9, = 10 Om

PucyHok A.18 — MuHWManbHOe BOCW AMEHAIO L, ee Hanpa>KeHne B aKT MBU3NPOBAHHON B3PbIBOONACHOIA
BOJOPOAHO-KUCNOPOAHON cMecn (75 % H + 25% O.) gna eMKOCTHbIX Leneli nogrpynnel MH npu A = 100 Om
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Pucyrok A. 19 — MunumansHoe BocnnameHsiowee HanpaXeHne B akTMBU3NPOBAHHON B3pLIBOONACHON
BOAOPOAHO-KMCNOPOAHOM cMecu (75 % H. + 25 % O.) ans emKoCTHbix neneit nogrpynnsl HW npu /2, = 1000 Om

PucyHok A.20 — MuHumanbHasn

BOCNNaMeHsiolWas 3Heprus meTa-

HOBO3AylWHOW cmecn (8,3 % CH4 *

91,7 % BO3AYyX) B 3aBUCUMOCTMN OT

AT eNbHOCT U pa3paga n ckopocTy

pasmblKaHUs KOHTAKTOB Lenu ans
rpynnbl |
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BpemaT.is

PucyHok A.21 — MwuHuManbHaa BocnnameHswlWwas aHep-
rms nponaHoBo3fywHoi cmecun (5,3 % C/H, + 94,7% Bo3-
AYX) B 3aBUCUMOCTMW OT ANNTENbHOCT W paspsafa U ckopo-
CTUW pa3MblKaHUs KOHTAKTOB uenu gns nogrpynnbl MA

300 OM.
HB HEHOB

PucyHok A.23 — TllpocTas WHAYK-
TUBHas Lenb

PucyHok A.24 —MpocTas eMKOCTHas Lenb

PucyHok A.22 — MuHUManbHas BOCNAAMEHAKO W AR HEp-
rus sTuneHososaywHoii cmecn (7,3 % C,H4+ 92,7% sos-
AyX) B 3aBMCUMOCT M OT AANTENLHOCT M paspsaaa U ckopoc-

TV pasMblkaHUsi KOHTAKTOB Uenu Ans noArpynnel 11B

10 kKOw,
Ha VMW B R

PucyHok A.25 —MpocTan
OMUYECKas Liemnb

PucyHok A.26 —B0oK cxema YCTaHOBKW AN 3/71eKTPOU3MEPUTE/bHOM
OLiEHKW MapameTpoB paspsja
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Ta6nuya A.l —[donycTuMbIii TOK KOPT KOFO 3aMblKaHWs B 3aBUCUMOCTY OT HAMNPSHKEHWS H NOA! PyWHbI 3N1EKTPO-
o6opyfoBaHUs

JOonycTyMbIAi TOK KOPOTKOTO 3aMblKaHUW 371EMPO0GOPY/IoVaHn noatpynn

He ns nAa
Hanpﬂék EHIE. KoathpmupmeHT mcKpobe FomacHOCTH
1 15 1 15 1 15
A A A A A
12.0 - - - - - -
121 5,00 333 ; . ] )
122 4,72 3,15 - - - -
12,3 4.46 297 - - - -
1X4 421 281 - - - -
125 3.98 2.65 - - - -
12.6 3.77 251 - - - -
12,7 3,56 2,37 - - - -
12,8 337 2,25 - . - B}
1X9 3,19 2,13 - . - _
130 3,02 2.02 - - R -
131 2.87 191 - - - -
132 2,72 181 - - - -
133 2.58 172 - - - -
134 2,45 163 - - - -
135 2,32 155 5.00 3,33 - -
136 221 147 4,86 3,24 - -
137 2,09 1.40 4,72 3,14 - -
138 1,99 133 4.58 3,05 - -
139 1.89 126 4.45 2,97 - -
14.0 1,80 1,20 4.33 2,88 - -
141 1,75 1,16 421 2.80 - -
14,2 1,70 113 4.09 2,73 - -
14,3 1,65 1,10 3.98 2.65 — -
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MpoponmkeHue Tabanybl A. |

HanpseHue.
B

144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
16,0
161
162
163
164
165
166
167

16,8

1.60
155
151
147
143
139
135
131
1,28
124
121
118
115
112
1,09
1.06
103
1.00
0.98
0,95
0,93
0,91
0,88
0,86

0.84

JonycTumbiii

nc

15

1,07

104

1.01
0.98
0.95
0.93
0.900
0,875
0,851
0.828
0.806
0,784
0.769
0,744
0.724
0.705
0.687
0,669
0.652
0.636
0,620
0,604
0,589
0,575

0,560

rost KOPOTKOrO 3aMblKaHWsi 3/1IeKTPOOGOPYOBaHNS MOArpymn

KoathpuumeHT Hekpoocaonacnocty

|
n

3,87
3,76
3,66
3.56
347
3,38
3,29
3.20
312
3.04
2.%
2.89
281
2,74
2.68
2,61
2,55
248
2,42
2.36
2,31
2,25
2.20
215

2.10

nB

15
n

2.58
251
2.44
2.38
231
2.25
219
2.14
2,08
2,03
1.98
192
1.88
183
1,78
174
170
1.66
161
157
1.54
1,50
147
143

140

5.00
4.86
473
4,60
448
436
425
414
403
3.92
3,82
372
363
354
345
3.36
3.28
3.20
312
3.04

2.97

NA

15

333
324
315
3,07
2.99
291
2.83
2,76
2.69
2.62
2,55
2,48
242
2,36
2.30
2.24
2.19
213
2,08
2.03

1.98
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MpogomkeHne Tabauybl A. |

[lonycTumbIiA rak KOplKora biMblKaHHS 3nckpoobopynannuus nondynn

nc ne HA
Hanpn;«eume. KoathduumeHT mnckpobecnonacmocru

1 1.5 1 15 1 15

A A A A A A
16.9 0.82 0.547 2,05 137 2.90 193
17,0 0,80 0,533 2.00 134 2.83 189
171 0,78 0,523 1,9 131 2.76 184
17.2 0,77 0.513 193 128 2.70 180
17,3 0,75 0,503 1.89 126 2.63 176
174 0.74 0,493 185 124 2,57 1,72
175 0.73 0,484 182 1.21 251 1,68
17,6 071 0,475 179 M9 2,45 164
17,7 0.70 0.466 1,75 117 2.40 1,60
178 0.69 0,457 172 115 2.34 1,56
179 0.67 0,448 1.69 113 2.29 153
180 0.66 0,440 1.66 111 2.24 149

MA MA MA XIA MA MA
181 648 432 1630 1087 2188 1459
18.2 636 424 1601 1068 2139 1426
183 625 417 1573 1049 2091 134
184 613 409 1545 1030 2045 1363
185 602 402 1518 1012 2000 1333
186 592 3% 1491 995 1967 31
18,7 581 387 1466 977 1935 1290
188 571 380 1441 960 1903 1269
189 561 374 1416 944 1872 1248
19,0 551 367 1392 928 1842 1228
191 541 361 1368 912 1812 1208
19,2 532 355 1345 897 1784 1189
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MpoponmkeHue Tabanybl A. |

HanpseHve.

66

B

193
194
195
19.6
19.7
198
199
20.0
201
20,2
20,3
204
20.5
20,6
20.7
20,8
20.9
21,0
211
21,2
21,3
214
215
21,6

21,7

523

514

4%

480

472

464

456

441

434

427

420

413

406

400

387

381

375

369

364

358

JonycTUMbIii ros KOPOTKOTO 3aMblKaHWs 371eKTPO0GOPYAOBaHMS MOArpyn

nc

342

337

331

325

320

314

309

299

294

289

285

280

275

271

267

262

258

254

250

246

243

239

235

KoathhmLMeHT  MCKPOOCAOMNacHOCTW

|
A

1323

1301

1279

1258

1217

1197

nur

1158

1140

1122

1104

1057

1069

1053

1036

1020

1004

989

974

959

930

916

903

nB

15
A

882

867

853

839

825

811

798

785

772

760

748

736

724

713

702

691

670

659

649

639

630

620

611

602

1755

1727

1700

1673

1648

1622

1597

1572

1549

1525

1502

1479

1457

1435

1414

1393

1373

1353

1333

1314

1276

1240

NA

15

1170

1152

1134

1116

1098

1065

1048

1032

1016

986

971

957

929

915

902

889

876

863

851

839

827

815



MpogomkeHne Tabauybl A. |

HanpseHue.
B

21,8
21,9
22,0
221
22,2
22,3
22,4
225
22,6
22,7
22.8
22,9
23,0
231
232
233
234
235
23,6
23,7
238
239
24,0
241

24,2

347

342

337

327

322

317

294

290

287

284

281

278

275

272

270

267

264

261

259

256

FOCT P 51330.10-99

[Lonyctumblii FaK kopoTkoro 3aMbIKaHWsA anckdoobopysananus 1i0aipynn

nc

1.5

231

228

224

218

215

211

1%

g B B B & B R

176

174

171

KoathuuymeHT Hckpobe tonacnocru

1
A

859

876

863

851

838

826

814

802

791

779

768

57

47

736

726

716

706

696

687

677

668

659

650

644

637

nB

1.5
A

593

584

575

567

559

551

535

527

520

512

505

498

491

4Xa

477

471

464

458

452

445

439

433

429

425

1189

1172

1156

1140

1124

1109

1093

1078

1064

1050

1036

1022

1008

995

982

969

956

944

932

920

90S

8%

885

873

HA

15

792

781

770

760

749

739

729

719

709

700

690

681

672

663

655

646

638

629

621

613

605

597

590

582

67
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MpogomkeHne Tabnuubl A.l

Hanps>xeHue.
B

243
24.4
245
246
24,7
24,8
24.9
25,0
251
252
253
254
25,5
25,6
25,7
258
25,9
26.0
2,1
26,2
263
26,4
265
26,6

26.7

253

251

248

246

244

241

239

237

234

232

230

228

226

223

219

217

215

213

211

209

207

203

202

Aonyclumbin

nc

15

169

167

166

145

143

142

41

10K KOPOTKOrO 3aMblKaHWM anekTpon6opyAoBallll NOArpymnn

Ko>th<['mHnenT MBKpobemnonacnocTu

1
A

631

625

618

612

606

601

595

589

580

578

572

567

561

556

551

546

541

536

531

526

516

512

507

502

nB

15
A

421

416

412

404

400

3%

393

389

385

378

374

371

367

364

360

357

354

350

347

A1

338

335

862

852

841

830

820

810

800

790

780

771

762

752

743

734

726

717

708

700

694

688

683

677

671

666

660

MA

15

575

561

554

547

540

533

527

520

514

508

502

4%

490

484

478

472

467

463

459

455

451

447

444

440



MpogomnkeHne Tabnuysl A. |

HanpsaxeHue.

26.8
26,9
27.0
271
271.2
273
27,4
275
27.6
21,7
27,8
279
28,0
281
28,2
283
254
28,5
28,6
28,7
28.8
28,9
29,0
291

29.2

8 B B B B B g &>

8

B

176

175

173

172

170

169

166

165

163

162

FOCT P 51330.10-99

JOnycTUMbIA TOK KOPOTKOTO SMMKaHWW 3/71eKTPO060pYA0BaHIS MOATPYHM

nc

nz

16

114

S

110

109

KoathpmupmeHT HeckpobeTomacnocTu

1
A

498

493

489

485

480

476

472

468

464

460

456

452

448

440

436

433

429

425

422

418

415

411

408

405

nB

I.S
A

332

329

326

323

320

317

315

312

309

306

3Ne

301

299

2%

293

291

288

286

284

281

279

277

274

272

270

655

649

644

639

629

624

619

614

609

604

599

594

590

585

581

576

572

567

563

559

554

550

546

542

nA

15

437

433

429

426

422

419

416

412

409

406

403

399

3%

393

390

387

381

378

375

372

370

367

364

36l

69
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MpoponmkeHue Tabanybl A. |

70

HanpseHve.
B

29.3
29.4
29.5
29.6
29.7
29.8
29,9
30.0
30,2
304
30.6
30.8
31.0
31.2
314
316
318
320
32.2
324
32,6
32.8
33,0
332

334

g8 B8 R >+

B

&

149

147

145

142

140

g

5 & B B B &

Y

B

[onycrMMbIn ros KOPOTKOTO 3aMblKaHWs 3M1eKTPO0GOPYAOBaHMS MOArpyn

nc

15

107
106
105
105
14
103

102

99.5
97.9
96,3
94,8
93,3
92.2
91.0
89,9
88.8
87.8
86.7
85,7
84,7
83.7
82.7
81,7

80.8

Koathth1LMEHT  HCKPOGC FOH IEHOCTU

1
A

401

398

39%5

392

388

382

379

373

367

362

356

350

339

329

324

319

315

310

305

301

297

292

ne

15
A

268

265

263

261

259

257

255

253

249

245

241

237

233

230

226

223

219

216

213

210

207

204

538

534

530

526

522

518

514

510

503

4%

489

482

475

468

462

455

449

442

436

431

425

419

414

403

VA

15

356

353

351

8

8

330

326

299

295

21

287

283

279

276

272

268
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Mpogomkenne Tawnuysl A,/

JanyCLIMMU TOK KOPOTKOrO 3aMblKaHWsi 3MCKTPOOBOPYAOMaHKS MoArpymnn

rnc nB VA
HanpseHue.

P B KoathmumeHT Hekpabe 3anac KocTu

1 1.S 1 15 1 15

A A A A A A
33.6 120 79,8 288 192 398 265
38,8 s 78,9 284 189 393 262
34.0 117 78.0 280 187 389 259
34.2 116 77,2 277 18 384 256
34.4 14 76.3 274 183 380 253
34.6 13 75.4 271 181 376 251
34,8 112 74,6 269 179 372 248
35.0 m 738 266 17 368 245
35,2 109 73,0 263 175 364 242
35,4 108 72.2 260 174 360 240
356 107 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 KM 69.1 250 167 345 230
36,4 103 68,4 248 165 K 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 1 317 211
38.0 94,4 62.9 229 153 314 209
382 93.4 62,3 227 151 31 207
38,4 92.5 61.6 225 150 308 206

4-1-am: 7
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OkoHuyaHune Tawwnubl A.J

HanpsxeHue.
B

38.6
38,8
39.0
39.2
394
39.6
39.8
40,0
403
41.0
415
420
425
43,0
435
44.0
445

45.0

91,5
90,6
89,7
88.8
88,0
87,1
86.3
854
83,4
814
79.6
a
76,0
743
72,6
71,0
69,5

68,0

[Jonyctumbiii

nc

15

61.0
60.4
59,8
59,2
58.6
58,1
57.5
57.0
55,6
54.3
53.0
51.8
50.6
495
484
47.4
46.3

45,3

TOK KOPOTKOrO 3aMblKaHWsi 3/IeKTPOOGOPYOBaHNS MOArpymnn

KoathhuLMeHT  HCKpobe FOH NIeHOCTM

1
n

223

221

219

217

215

213

209

205

200

1%

176

173

169

nB

15
n

149

147

146

145

143

304

301

298

2%

293

290

287

284

278

21

265

259

253

247

242

237

231

227

MA

15

203

201

199

&

g8

177

173

169

165

161

158

154
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Ta6nuua A2 — [onycTMasi eMKOCTb B 3aBMCUMOCTM OT HAMPshKeHWs W MOATPynMbl 3M1eKTPoo6opyAoBaHMs

HanpsyxeHue.
B

41%

5,0
51
52
53
54
55
5,6
57
5.8
59
6.0
6.1
6,2
6,3
6,4
6,5
6,6
6,7
6.8
6,9
7,0
71
7,2

73

\lk®

1000

860

750

670

600

535

475

420

370

325

285

250

220

200

175

136

120

nc

[JonycTumas eMKOCTb a/1eKTpoo6opyAonamMHs NoArpymnn

15
MKD

100

79

65

46
43
40

37

28

25

19.6
17,9
16.8
15.7
14,6
135

12.7

1B

KoathhnmeHT MCKpo6C tomacHOCTW

1
MK®

1,5 1 15
MK® MK®D MKD

880 - -

790 - -

720 - -

650 - -

570 - -

430 - -

335 - -

240 - -

216 - -
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Mpogon>kenne Tabnnubl A.2

HanpskeHue.
B

74

74
75
7,6
7,7
78
79
8,0
8.1
8,2
8,3
8,4
8,5
8.6
8,7
8.8
8,9

9.0

9.2
9.3
9,4
9,5
9.6
9.7

9,8

MK®D

100

92

79

74

69

65

61

49

47

42

32

30

28

26

2

He

[onycTMast eMKOCTb 3/1CKrpooGopyaonaHiv  LLEgpyrn

15
MKD

119
1U
104
9.8
9.3
SS
8,4
8,0
7,6
72
6.8
6,5
6,2
5.9
55
52
49
4.6
4.3
41
39
37
3,6
35

3.3

1
MK®D

1000

920

850

790

750

700

650

600

550

KoahtmumemT Mckpobe aonacHocTn

15
MKD

195

174

160

145

130

115

100

90

81

73

60

50

46

40

37

29

27

26

2

23

MK®D

15
MK®

1000

730

590

500

390

255

210

170



MpopankeHue Tabauysl A.2

HanpsaxeHue.

4-2-

9.9

10.0
01
10,2
10,3
104
105
10,6
10,7
108
109
no
11
11,2
113
114
115
116
17
118
119
120
121
12,2

123

MK®

20,0
187
178
171
16.4
15,7
15,0
142
135
13,0
125
11.9
114
109
104
10,0
9.6
9,3
9.0
8,7
8,4
8.1
79

7,6

1c

FOCT P 51330.10-99

[lonycTumas emMKOCTb -MCKTPUYlO60pynobIMMA Mmoarpynn
nB MNA

Koathd HMKe nT Mckpabe3oHgenoctu

1.5 1 15 1 15
MK® MK® Mk® MK® MK®
3,2 500 2 - 115
3,0 450 20.0 - 100
2.87 410 194 - 93
2.75 380 187 - 88
2.63 350 18.0 - 83
2,52 325 174 - 79
241 300 16.8 - 75
2.32 280 16,2 - 72
2,23 260 156 - 69
2.14 240 15.0 - 66
2.05 225 144 - 63
U7 210 138 - 60
1.90 1% 132 - 57.0
184 180 12,6 - 54,0
179 170 121 - 51.0
171 160 1.7 - 48,0
164 150 11,2 - 46.0
159 140 108 - 43.0
154 130 103 - 41,0
150 120 9.9 - 39.0
145 Mo 9.4 - 37,0
141 HIO 9.0 - 36,0
137 93 8.7 - 34,0
132 87 8.4 - 33,0
128 8l 81 - 31.0
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MpopomkeHne Tabanybl A.2

76

HanpsxeHue.

B

124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

148

MK®D

72
7,0
6.8
6.6
6.4
6.2
6.0
5.7
5.4
53
51
49
46
44
42
41
4.0
39
38
37
36
35
34
33

3,2

nc

[onycTMasi eMKOCTb 3/1eKTPO0GOPYA0BaHNS MOSTPYMN

15
MKD

124
120
1,15
110
1.06
1,03
1.00
0,97
0.94
091
0,88
0,85
0.82
0.79
0.76
0.74
0.73
0.71
0.70
0.68
0,67
0.65
0.64
0,62

0.61

KoahthmupmeHT mcKpobe vxacuocru

1

MK®

e

70

66

62

58

55

52

49

46

44

42

40

38

36

34

32

30

29

28

27

26

25

24

nB

15

Axd

7.9
7.7
74
71
6.8
6.5
6,2
6,0
5.8
5.6
55
53
5.2
5.0
49
4.7

460

4.49

439

4.28

4.18

4.07

3.97

3.86

3.76

1000

850

730

630

560

450

420

390

360

330

300

270

240

210

160

15
Ak

30,0
28,0
27,0
254
242
232
225
21,7
21,0
20,2
195
19,0
18,6
181
17,7
173
17.0
16.7
16,4
161
158
155
152
14,9

14,6
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Mpogonxkenue Tabnuuysl A2

[lonycTumasa eMKoOCTb 3nckrpoobopygonaHus iioaipynii

nc /1] HA
Hanpﬂ;(e”“e' KoahuineHT nckpobeaonacHocTu
1 15 1 1,5 1 15
MK® MK® MK® MK® MK® MKP
149 31 0,59 21 3,65 110 143
15,0 3.0 0,58 20.2 3,55 100 14,0
151 2.90 037 19,7 3,46 95 137
15.2 2,82 0.55 192 3,37 a 134
153 2,76 0.53 18,7 3,28 8 131
154 2.68 0,521 18.2 3,19 85 128
155 2.60 0,508 17.8 311 & 125
15,6 2,52 0,497 174 3,03 79 12,2
15,7 245 0,487 17,0 2,95 v 119
158 2.38 0,478 16.6 2,88 74 116
159 2,32 0,469 16,2 281 72 113
16,0 2.26 0,460 15,8 2,75 70 110
161 2.20 0,451 154 2,69 68 10,7
16,2 2,14 442 15,0 2,63 66 105
16,3 2.08 433 14.6 2,57 64 10,2
16.4 2,02 424 142 251 62 10,0
165 197 415 138 2,45 60 9.8
16.6 192 406 134 240 58 9,6
16,7 1,88 398 13,0 2.34 56 9.4
16,8 184 390 12.6 2,29 %4 9,3
16.9 180 382 123 2,24 52 91
17,0 1,76 375 12,0 2.20 50 9,0
171 171 367 117 2,15 48 8.8
17,2 1,66 360 114 211 47 8,7
17,3 1,62 353 11 2.06 45 8,5

4-2% T



MOCT P51330.10-99

MpopomkeHne Tabanybl A.2

HanpsxeHue.

B

17,4
175
17,6
17,7
178
179
18,0
181
182
183
184
18,5
18,6
18,7
18,8
189
19.0
191
192
193
194
195
19.6
197

198

MKD

159
1,56
153
1,50
147
144
141
138
135
132
129
127
124
121
118
115
112
1,09
1,06
104
1,02
1,00
0.98
0,96

0.94

nc

[lonycTuMas eMKOCTb -MCKTPOOGOPYNObIHUA MOATPYHM

15

bIK®

339

333

327

321

315

303

297

201

285

280

275

270

266

262

258

252

251

248

244

240

235

231

227

1

MK®

10,8
105
10,2
9.9
9,6
9.3
9.0
8.8
8,6
8.4
8.2
8,0
79
7.8
7.6
74
7.2
70
6,8
6.6
6.4
6.2
6.0
5.9

5.8

Ko-><||HuMenT Hekpobenonacnoctu

15
vik®

2.02
197
193
188
184
1.80
178
1,75
1,72
1,70
169
167
1.66
164
1,62
1.60
158
156
155
152
151
1.49
147
145

144

MK®

42

39

37

36

29

27

25.0
242
23,6
23,0
22,5
22.0
215

21,0

15

8.4
8,2
81
8.0
7.9
1,7
7,6
7,45
731
7.15
7.00
6,85
6,70
6.59
6,48
6,39
6.30
6,21
6,12
6,03
5,95
587
5.80
572

5,65



Mpogonxkenue Tabnuuysl A2

HanpsaxeHue.

B

199
20.0
201
20.2
20,3
20.4
20,5
20.6
20,7
20,8

20.9

21,2
213
214
215
216
21,7
218
21,9
22,0
221
222

22,3

MK®

0.92

0,90

0.56
0,84

0.82

0,78
0.76
0,75
0,74
0,73
0.72

0,71

0,69
0,68
0,67
0.66
0.65
640
630
620
610

600
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[lonycTuMas eMKOCTb .MCKTPYl06OpynobIMUs NOArpynn

1.5

MK®

223

220

217

213

209

200

197

19

179

176

174

172

169

167

165

163

160

1

MK®

57
5.6
55
54
53
5,2
51
5.0
4,9
4.8
4,7
4,6
4.52
4.45
4,39
4.32
4.25
4.18
411
4.04
3,97
3.90
3.83
3,76

3.69

Ko »>numnent nckpobcsonacnoctu

1,5
MKD

142
141
139
138
136
135
133
132
131
1,30
128
127
125
124
123
122
120
U9
117
116
115
114
112
111

110

AP

205
20.0
195
19.2
18.9
18.6
183
18.0
17,7
174
17.2
17.0
16.8
16.6
16.4
16.2
16.0
158
15.6
154
15.2
15.0
148
14.6

144

15

MK®

5,57
5,50
5.42
5.35
5.27
5,20
5,12
5.05
497
4.90
4.84
478
473
4,68
4,62
4,56
4,50
4.44
438
432
4.26
4.20
4,14
4.08

4.03

79
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MpopomkeHne Tabanybl A.2

HanpsxeHue.

B

224
25
226
27
28
22,9
23,0
31
232
233
234
235
236
37
238
23,9
24,0
4.1
24.2
243
24,4
245
24.6
24,7

24,8

MKD
590

570

550

540

530

521

513

497

490

478

472

466

460

454

442

436

430

424

418

412

nc

[lonycTuMas eMKOCTb XTeKTPUGOPYNObIHUA MOATpynn

15

MK®

g

149

147

8

125

124

119

118

116

115

113

Ko nK>HumeunT Hekpobenonacnoctu

MK®

3,62
3,55
3,49
3,43
3.37
331
3.25
3,19
3,13
3,08
3,03
2,98
2.93
2,88
2,83
2,78
2,75
2,71
2,67
2.63
2,59
2,55
251
2,49

244

nBe

15
VIK®

1.09
1,08
1,07
1.06
1.05
1,04
103
1,02
101
1.00
0.99
0.98
0.97
0.96
0.95
0.94
0.93
0.92
0.91
0.90
0.89
0.88
0.87
0.87

0.86

MK®

14,2
14.0
138
136
134
132
130
128
126
124
12,2
120
118
116
n.4
11.2
110
108
107
105
103
102
100
9.9

9.8

15

3.98
3.93
3.88
3,83
3,79
3,75
371
3,67
3.64
3,60
3,57
3,53
3.50
3.46
342
3,38
335
331
327
3.23
3.20
3.16
312
3,08

3,05
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Mpogomkenne Ta&ruubl A.2

JonycTunm emKocTb anekTpooGopyjoBanus moarpynn

nc 1B MA
HanpﬂéKeHme, KoabhULMEHT UCKPO&elonacHaCTH
1 1.S 1 1.S 1 15

MK®D MK MK® KO MKD Ak
24.9 406 112 2,40 0.85 9.6 3,01
25.0 400 rno 2.36 0.84 9,5 297
251 3% 108 2.32 0.83 9.4 2,93
252 390 107 2.29 0,82 93 2.90
253 385 106 2.26 0,82 9,2 2.86
25.4 380 106 2,23 0.81 9.1 2,82
253 375 104 2,20 0.80 9.0 2.78
25.6 370 103 217 0,80 8.9 2,75
25,7 365 102 2,14 0.79 8.8 2,71
25.8 360 101 211 0,78 8.7 267
259 355 100 2.08 0,77 8.6 2.63
26.0 350 99 2,05 0,77 8.5 2.60
261 345 98 2.02 0.76 8.4 2,57
26,2 Al 97 199 0.75 8.3 234
263 337 97 1,96 0,74 8.2 231
26.4 333 96 193 0.74 81 248
263 329 95 1,90 0,73 8.0 245
26.6 325 94 187 0,73 8.0 242
26.7 32 93 184 0.72 7.9 239
26.8 317 92 1,82 0.72 78 237
26.9 313 a 1,80 0.71 7,7 235
27,0 309 90 178 0.705 7.60 233
271 305 89 176 0.697 7.50 231
273 301 89 174 0.690 742 2.30
273 297 88 1,72 0.683 731 238

4-3*
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MpogomkeHne Tabnuubl A.2

HanpsxeHue.

82

B

27,4
27,5
27,6
21,7
27,8
27.9
28,0
281
28,2
28.3
284
285
28,6
28,7
28.8
28.9
29,0
29,1
29.2
29,3
29,4
29,5
29.6
29,7

29.8

MKP

289

285

281

278

275

2712

269

266

263

260

257

255

253

251

249

247

244

241

238

235

232

229

226

224

nc

[onycTUM eMKOCTb 371eKTPOOGOpYAOBaHMS MOATPYNN

15

MKD

87

86

86

85

83

82

80

79

78

76

75

74

74

73

72

70

69

68

KoathpmupmeHT vic KpobC TomieHoe L

1
MKP

171
170
1.69
168
167
1,66
165
163
162
1.60
159
158
157
156
155
154
153
151
149
148
147
146
145
144

143

nB

15

4KP

0.677

0.672

668

663

659

654

650

641

636

632

627

623

61S

614

609

605

600

5%

501

587

582

578

573

569

MKD

721
7.10
7.00
6.90
6,80
6.70
6.60
6,54
6.48
6.42
6.36
6.30
6.24
6.18
6.12
6.06
6.00
5,95
5.90
5.85
5.80
5.75
5.70
5.65

5,60

M

15

MK®

2.26
2,24
2,22
2,20
2,18
2,16
215
2,13
211
2.09
2.07
2,05
2,03
201
2.00
1,98
1,97
195
194
192
191
1,89
188
1,86

185
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Mpogonxkenue Tabnuuysl A2

JonycTuMas eMKOCTb afeKTpUIo6opy/IobIMUS MOy
rnc rnB HA

Han pﬂék EHE. Ko>#mmHenT McKpobe TonsicrocTvi
1 15 1 15 1 15

MK MK MK®D MKD Akd MK
29,9 222 67 142 564 5,55 183
30.0 220 66 141 560 5.50 182
30,2 215 65 139 551 5.40 179
304 210 64 137 542 5.30 176
30,6 206 62.6 135 533 5.20 173
30,8 202 61,6 133 524 5.10 1,70
31.0 198 60.5 132 515 5.00 1,67
31,2 194 59.6 1.30 506 4,90 165
31,4 190 58.7 1,28 497 4.82 1,62
31.6 186 57,8 126 489 474 1,60
318 183 56.9 124 482 4.68 158
320 180 56,0 123 475 4.60 156
32,2 17 55.1 121 467 4.52 154
32,4 174 54.2 119 460 4.44 152
32.6 1 53.3 117 452 4.36 150
32,8 168 52.4 115 444 4.28 148
33.0 165 51.5 114 437 4.20 146
33,2 162 50.6 112 430 4.12 144
334 159 49.8 1,10 424 4.05 142
33,6 156 49.2 1.09 418 3.98 141
338 153 48,6 1,08 412 391 139
34,0 150 48,0 107 406 3,85 1,37
34,2 147 474 1.05 401 3.79 135
34,4 144 46.8 1.04 397 3.74 133
34,6 4 46.2 102 393 3.69 131
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Mpogon>kenune Tabamubl A.2

11 nnpsixeH ve.
B

34,8
35,0
352
354
35,6
358
36,0
36.2

36.4

36.6
36.8
37,0
37,2
374
37,6
37,8
38,0
38,2
384
38,6
38,8
39.0
39.2

39,4

MKPD

127

B

no

117

115

113

109

107

105

103

102

100

99

97

rnc

[L«nyCcTWs eMKOCTb 3MeKTPOOGOpYAOBaHMS NOATPYNN

15
MK®P

45.6
45,0
44.4
43.8
43,2
42,6
42.0
414
40,8
no
40.2
39,6
39,0
384
37,9
37.4
36.9
36.4
35,9
354
35,0
34,6
34,2
33,8

334

1
MKD

1,01
1,00
0,99
0.97
0,95
0.94
0,93
0,91
0,90
ne
890
880
870
860

850

820

810

790
780
770
760

750

KoadhthmumeHT mckpobesonacHacTu

15
MK®D

390

387

383

380

376

373

370

366

363

no

359

356

353

347

340

339

336

332

329

326

323

320

317

314

MK®P

3.64
3.60
3.55
3.50
3,45
3.40
3,35
3,30

3,25

3,20
3,15
3,10
3,05
3,00
2.95
2.90
2,85
2,80
2.75
2.70
2.65
2,60
2.56

2,52

VIK®

1.30
128
126
124
123
121
120
118
117
no

1150

1120
1100
1090
1080
1070
1060
1040
1030
1020
1010
1000
980

970



MpopomkeHve Tabnuubl A.2

HanpsaxeHue.
B

39,6

39.8

40.0

40.2

40.4

40,6

40,8

41,0

41,2

41.4

41.6

41,8

42.0

42,2

42,4

42,6

42,8

43.0

43,2

43,4

43.6

43.8

44,0

44.2

44.4

96

95

94

92

91

90

89

88

87

86

85

84

83

82

81

79

78

7

76

75

74

73

72

71

70

nc
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AonycTuna emMKOCTb NNEKTPObIHTpynoBaHHA nogrpynn

15

33.1

32,8

32,5

32,2

31.9

31.6

31,3

31.0

30.7

30.4

30.1

29,9

29.7

29.4

29.2

28.9

28.4

28.1

27,9

27,6

27,3

27.1

26,8

26.6

Ko'x|I<|[IKUHCirt MCKPOOC 30HAEMNOCTM

1

MKD

750

740

730

720

710

700

690

680

674

668

662

656

650

644

638

632

626

620

614

608

602

5%

590

584

578

11B

.S

MKD

311

308

305

302

299

2%

293

290

287

284

281

278

275

272

269

266

264

262

259

257

254

252

250

248

246

MKD

2.48

2.44

2.40

2,37

2.35

2,32

2,30

2,27

2.25

2,22

2.20

2.17

2.15

2.12

2.10

2,07

2.05

2.02

2.00

1,98

1.96

1,94

1.92

1.90

1.88

HA

15

960

950

940

930

920

910

900

890

882

874

866

858

850

842

834

S26

818

810

802

794

786

778

770

762

754

85
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Mpopgonkenne Ta&rnpl A.2

86

HanpsaxeHue,
B

44.6

44.8

45,0

45.2

45.4

45.6

45,8

46.0

46.2

46.4

46.6

46.8

47.0

47,2

47.4

47.6

47.8

48.0

48,2

48.4

48.6

48.8

49.0

49.2

49.4

MK®

69

68

67

66

65

64

63

62,3

61.6

60.9

60.2

59.6

59,0

58.4

57,8

57,2

56.6

56.0

55.4

54.8

54,2

53.6

53.0

52.4

51,8

nc

[onycTumas enkocuYb >ACKrpaoGopynoHaHus noarpynn

15

MKP

26.3

26.1

25.9

25,7

25,4

25.1

24.9

24,7

24,4

24.2

23,9

23,7

23,5

23,2

22,9

22,7

22,5

22,3

22,0

21,8

21,5

21,3

211

20,8

20,6

1

MK®

572

566

560

554

548

542

536

530

524

518

512

506

500

495

490

480

475

470

465

460

455

450

445

440

KoathuumeHT nckpabCijoiiuchocin

1.S

bIK®

244

242

240

238

236

234

232

230

228

226

224

222

220

218

216

214

212

210

208

206

205

203

201

198

197

MK®

1,86

1,84

1,82

1,80

1.78

1,76

1.74

1.72

1,70

1,68

1.67

1.65

1.63

1.61

1.60

1.57

1,56

1,54

1,53

1,52

1,50

1.49

1,48

1,46

1.5

MKP

746

738

730

722

714

706

698

690

682

674

666

658

650

644

638

632

626

620

614

609

604

599

594

589

584
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OKkoHuYaHue Tabnmubl A.2

fionycTumas eMKOCTb 371eKTpo06OpyAoBaHUN MOATPYNN

nc nB M
Hanpﬂ;(eHme. Koath®uLMEHT HCKPO6OONAacHOCL

1 15 1 1.5 1 1.5

MK® MK® MK® MK® MK® MKP

49.6 51,2 20.4 435 1% 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 1S.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

MPUNOXEHWE Al
(cnpaBo4HOE)

[0noNHNUTENbHbIE CBEAEHUS MO KOHCTPYWPOBAHUIO U
OMeHKe UCKPOBELLMAeHOCTU 3N1EKTPOOGOPYA0BaHNS

A 1.1 Knok HCKpo3aWwuTbl Ha cTabunmTpoHax

Al.1.1 B30K UCcKpo3aWwmMTbl Ha cTabunmTpoHax (VI C) npeacTasnsieT coboii y3en 3aKOHYEHHOW KOHCT PYKLUK, y40B-
neTBOpAOLLEA TpeboBaHMAM HacToALEero cTaHaapTa. OH CNy>KUT B KauecTBe pasfeMTeNbHOro aneMeHTaMeXKay UCKpo-
6esonacHbIMK 1 MCKpoonacHbIMK Lensmu. BAC cocTonT M3 LWWyHTUPYIOLWNX CTabuamTPoHOB U NOCNeA0BATENbHO BKNOYEH-
HbIX PE3UCTOPOB UK PE3MCTOPOB U NpefoxpaHnTeneit (pucyHok A/. 1). Bce uemeHTbl BUC fonkHbl npeAcTasnaTb co60i
€/iHbI Hepa3bopHbI 610K, 3aAMTbI KOMNAYHAOM, YCTOAYMBLIM B YCA0BUAX KCMNyaTaLumum.

A. 1.1.2 Ha nepeMeHHOM T oKe NpuMeHsAT cxeMy B C co acTpeyHOBKIIOYEHHbIMW CTabHUMTpoHamu (pucyHok A1.16).

A.1.1.3 BuyacTHoM ciayyae B BUC MOXKeT 0TCyTCTBOBATb 6ablacTHbIVi pesucTop R2 (pucyHok Al. /B).

87
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At. 1.4 MOWHOCTb, paccensaemyto peaucTopam R1. onpesensioT UCXOAS U3PEXKUMa C 3aKOPOUEHHbIMU CTabuIMTpoHa-
MU. MOLLHOCT b, paccenBaeMyto pesncTopom R2, onpedenstoT no oopmy.re

P* .15, (AU)

roe U— Hanps>keHue Ha cTaCHunTpoHe VI, B.

A1.1.5 Uens BUC, He cofiep>Kalljas npefoxpaHnTens unm pesucTopa, AoMKHa 3a3e. XA ThCa.

A 1.1.6 flonyckaeTca He 3a3eMNATb Lenb 610Ka NCKPO3aLWMTbl MPY YCNOBUW, YTO NYTU YTEUYKN U 3NeKTPUYECKMe
3a30pbl Me>KAY CBA3AHHLIMU C HUM UCKPOONACHbIMU VEMAMU U 3eMAeil He HIXKEe 3HaYeHWIA, yKa 3aHHbIX B Tabaule 4 HacTos-
Lero cTaHgapTa.

A 1.1. 7 Vckpo6e3onacHoc Th 3NeKT PUYECKIX Lieneii ¢ B3pbIBO3aLL T oli ypoBHeii ib u ic o6ecneunsaeTcs BUC (pucyHku
Al. la. A1.16, A1.18), UMEIOLLMMM FraNbBaHNYECKYIO CBA3b TOYeK 1.2 C cCeTeBbIMU TpaHchopmMaTopamun 06LLero HasHaueHns,
YA0BNeTBOPAIOLWMUMU YCNIOBUAM 3KCNayaTauum.

A 1.1.8 NckpobesonacHOCTb 3N1eKTPUYECKUX Lieneil ¢ ypoBHEM B3pblBO3aWMThl ia obecneunsaeTcss BEUIC (pucyHku
Al.1r, Al.1a), ycTaHaBnMBaeMbIMU BHE B3PbIBOONACHBIX MOMELLEHNIA, NMeoLWMMN CBA3b ToueK 1,2 ¢ ceTeBbIMU TpaHcthopma-
Topamu 06LLero HasHaveHUs, KOHCTPYKLMA W 3NeKT pUyeckue napameTpbl KOTOpPbIX YA0BNe TBOPSIOT YCNOBUAM 3KCNNya-
Tauuu.

A1.1.9 YcTpoiicTBo ans npucoeanHerns BUC (no A 1.1.8) K 3a3eMNeHuNt0 JOMKHO Ay6AnpoBaThCH U. COBMECTHO C
3a3eMNAOLLNM NMPOBOAAN. PACCUUTbIBATbCA HA 10-KpaTHbIi HOMUHANbHBIN TOK NpejoXpaHnTenei, ycTaHo&reHHbIx B BUC.
OHU JOMKHBI BbIAEP>KNBATb MEXaHUYECKNe Harpy3Kn, BO3MO>KHbIE B YCIOBUAX 3KCNnyaTalnu.

A1.1.10B BUC (pucyHok Al. Id) Hanps>KeHue cpabaTblBaHns CTabunMTPoHoB VI, V2 4arkHO 6bITb Bbille, YeM CTa-
6uAMTpoHoB VJ, V4, a MOLWHOCTb, paccemBaemMyto pesucTopamu R1, R2. paccunTbiBaloT no chopmyne

1.5, (A1.2)

rae JIN1 —pasHocTb HanpsXKeHuii cpabaTbiBaHns cTabunuTporos VI, V2u Y3, V4, B:
R — conpoTu&sennepesncTopos R1. R3. Om.

a — cxema 6n0Ka ¢ 6annacTHbIM pe3suCTOpPOM; 6 —
cxema 6noka ¢ 6X4nacTHbIM pes3ucTopom Ans nepe-
MEHHOro ToKa, s — cxema 6n0ka 6eT 6annacTHoOlO pe-
THeTopa: r — cxema 6/10Ka NepeMeHHO Toka c 6an-
NacTHbIMU peTHeTOPaMH W 3a3eM/eHHO cpefHeil Tou-
Kol cTa6HNHTpOHOM; <L— cxema 6noka ANs NepemMeH-
HOro Toka Cc 6annacTHbIMM pe3ucTtopamu, ¢ Ay6nupo-
BaHWeM CTabUNMTPOHOM W 3aTenNeHHOW WUX cpefHei
TOYKOW: 1—2 — K WCKpOOMacHoW Luenu: 3—4 - K
MCKpPOGe3oMmacHoi neHW: VI, V2. V3. V4 — WYHTH-
pylouwne CcTa6UNUTPOHbI: FI, F2 — npejoxpaHnTe-
AW;  RI. RJ - TOKOAaTpaHW4YUTeNbHble pPe3ncTopbl;
R2. R4 - 6GannacTHble pe3nCTOpbI.

PucyHok A 1.1— TMpuHuunuanbHble 31eKTpuyeckne
CXeMbl 610KOB MCKPO3AWMThI Ha CTabUIMTpoHax

A11. M BMNCnoA1l.1.7unA1.1.8a0mKHbl 6bITbpaccunMTaHbl Na nonagaHune B TOYKM |. 2 Hanps>KeHus ceTu. PacueT -
nas oLeHKa MCKpo6e30nacHOCTW BbIXOAHbIX Ueneil B C npusegeHa B A 1.2,

Al.2 PacueTHas OLEHKa MCKPO6GE30MACHOCT M BbIXOAHbIX Lieneit 610KOB MCKPO3aWMThl Ha cTabunwtponax (BUC)
MpuBeaeHHas oLeHKa UCKP06e30nacHOCTM NpuMeHnMa A5 6e3peak TUBHBIX U MHAYKTUBHbIX Lieneii ¢ 6nokamu BUC.
Al21 YcnoBHble 0603HauvyeHNn, nNPpUMeHAEMbBIle npwu pacuyeTHOMN oLeHKe

mckpobesonmnacHoCcTH:
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R — conpoTuBneHne OrpaHnunTeNbHOro Pe3MCTopa,ycTaHOBNEHHOrO A0 CTabunmTpoHa,Om;

R,— conpoTusneHne 6annacTHOro pesucTopa, yCTaHOBNEHHOro nocne cTabuamTpoHa. Om;

K - E/U 4— KpaTHOCTb Hanps>KeHnii— 0THOLLEHNe MaKCUManbHO BO3MOXKHOW Npy aBapuinHOM COCTOSHUM 3N1eKT -
poo6opyzosaHus /1C (E). nonagatowyeid Ha Bxof 610Ka 3awWwnThl, K nopory ero cpa6aTbiBanua (V). M ueneii Bbinpsm-
NEHHOro Toka E paBHO aMnanTyfHOMY 3HayveHWto 3/ C UCTOYHMKA TOKa;

B - R/(R/+ RJ — KpaTHOCTb CONPOTWBAEHNi— OTHOLIEHNE CONPOTWBAEHNA BUNIACTHOIO pesnucTopa K cymme
CONPOTMBAEHNI OrpaHNYNTENbHOrO 1 6annacTHOro pe3ucTopa;

L — WHAYKTUBHOCTb LEMEHT 0B MCKPOONACHOIA Lienu, ycTaHasnBaemMbix o bUC, H;

L — WHAYKTWBHOCTb Lienn 6e3 3almnTbl— 3KBUBANEHTHONM NO BocnnameHsoLeid cnocobHocTu uenu BAC. TH;

b=L /L—KpaTHOCTb MHAYKTNBHOCTe— OTHOLLIEHNE NHAYKTUBHOCT eif 9KBMBANEHTHON 1 UCMIbITYEMOIA Lieneif;

| — BocnnameHsIOLWMIA TOK ANa paccunTbiBaemMoii uenn BUC, A;

/,, | *— BocnnameHsioune TOKN 6Ge3peakTUBHOW M WHAYKTUMBHOI uenn 6e3 BUC ¢ 3[C MCTOYHMKA, PaBHOW
HanpA>KEeHU0 Ha paspsAHOM NPOMeXKYTKe Lienu, 3alyHTUPOBaHHON CTabunMTPOHOM (3KBMBaNEHTHaA Lenb). A;

E) - /,//—xKpaTHOCTb TOKOB— OTHOLIEHME BOCTIAMEHSAIOLLET0 T OKa 9KBUBANEHTHOM Lienu (6e3peakTUBHOM Lenu.
3[C ncTounuka E wV ) Kk Bocn.ramcustoleMy TOKY Lenu ¢ 610kOM 3awmnThl. MpumeHeHne B C Hanbasee adhtheKTUBHO
npu K2 2.

[Lna onpefieneHns BOCNNaMeHSIOLUX TOKOB Ha Bbixofe BV C He06Xx0aMMO 3HATb:

- 3HayYeHMe MakKcuMasbilo BO3MOXKHOW S/1C, nonagatoLueil Ha 670K 3aWmTbi:

- 3HauyeHWe Hanps>keHus cTabunusauuu (nopora cpabaTbiBaHWa) 6n0Ka 3aWUTbI;

- 3HaYeHUs BOCa3aMeHSIOLMX TOKOB 9KBMBANEH T HbIX Lieneil COrnacHo xapak TepucTukaM UckpobesonacHoc Ty (npu-
no>kexue A);

- Ans cxembl BV C (npuBegewwtoit Ha pucyHke Al.la (c pesucTopamu J1 n R,). 4ONOAHUT€NbHO HEOGXOAMMO ONPEAeNUTb
KpaTHOCTb CONPOTUBNEHUIA;

- ANA MHOYKTUBHbIX Lieneii— 3HayeHne WHAYKTUBHOCTU 371eMeHTOB, yCTaHOoBAeHHbIX 40 BUC.

A1.2.2[ins 60Ka UCKpo3alwnTbl 6e3 6annacTHoro pesaucTopa R, = 0 (pucyHok Al.1B) npu 6e3peak TUBHOM XapakTe-
pe uenu pacyeT CONpoTMBAEHNS R NPOBOAAT aefytoumnm obpasom:

- onpegenstoT E Ha Bxoge BUC;

- BbIOMpal T Hanps>keHune cpabaThbl-

BaHus cTabunmTpoHa U ;
- onpeaensto T KpaTHOCTb Hanpsyke-

HUI K;

- 3ajalT 3HauyeHue 6e3pasmepHOro
koapc!wuymeHTa a = |. BbIYMCNAKT 3Haue-
Hune Ka;

- NOpPUCYHKY Al.2onpesensoT KpaT -
HOCTb TOKOB iyj;
- M0 XapakTepucTukam NcKpoGeso-
nacHoCTW. NPUBEAEHHBIM B NPUNOXKEHUN A
(pucyHok ALl), ANs Hanps>KeHus, paBHOro
noporycra6uausayun U . onpesenstoT 3Ha- PucyHok A1.2— 3aBcMMOCTb KpaTHOCTM TOKOB 0T Kn K-a
YyeHne ToKa A ;

- CONpPOTMUBAEHME pe3ncTopa J/1 onpegensoT no gopmyne
R,~EKK,/!t, (AL3)

roe K — koadduuneHT nckpobesonacHocTw.
Mony4yeHHOe 3HaueHWe R NpoBepstoT No AONYCTWUMON Harpyske cTabwnTpoHa

(A14)

roe / — [ONYCTWUMbIA TOK Yepe3 cTabunMTpoH C ydeTOoM KoathduymeHTa Harpysku, A.

A1.2.2.1 Ans onpefeneHns BOCNAAMEHSIOLWEr0 ToKa 6e3peakTUBHbIX Leneil HAXOAAT KPaTHOCTb Hanps>eHuit K. co-
OTBETCTBYHLYI /i KPaTHOCTb TOKOB MO PUCYHKYA 1.2. 3aTeM no xapakTepucTukam nckpo6esonacHocTU ans Gespeak-
TUBHbIX Leneii (npuno>kexne A. pucyHok A./) Npu Hanps>KeHuu, paBHOM Nopory cTabuausauuu, onpefenstoT 3HauveHue
ToKa 3Had nocnefHee U KpaTHOCTbH TOKOB, pacCYMTbIBADT WCKOMbIi BOCMNaMEHAOWNA TOK And Lenn ¢ 3awuToii.
Mojenns 3HayeHne BOCNNAMEHAIOLLEro ToKa Ha K , onpefensto T UCKpo6e3onacHsblii TOK.

A).2.3 PacueT CONpoOTMUBAEHUA pe3nucTopa R npu BKAYEHUM MHAYKTWUBHOCTMU B MCKpoOonacHyto uenb U R. = 0
NpoBOAAT B CnefytoLiem nopagke:

- onpegensoT 3Hauenus E, OM, K;

- 33falT TpuU NPOU3BONbHBIX 3HAYEHNS Ge3pasMepHOro KoadduuneHTa a:

- NpW NOMOLLM 3aBUCUMOCTE KpaTHOCTEeW WHAYKTUBHOCTEN M TOKOB OT 3HaueHMs KoapdunuymeHTa a (PUCYHOK
A 1.3) ans faHHoro 3HaveHns K Haxo4aT COOTBETCTBYIOL Y0 KPaTHOCTb 3KBUBANEHTHON U AeiCTBUT €NbHON MHAY KT UBHO-
cTn B. anokpusoit /6/Y =B a Ha pucyHke A1.3 AM BblGpaHHbIX 3HAUEHNT a oNpefensitT KPaTHOCTb TOKOB
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* o« .11 <AU)

- N0 XapakTepucTHKe MCKPo6e3onacHOCTU A8 Ge3peak TUBHON Lenu (NpunoXkeHne A, pucyHok A. O ansa sHaveHus
E m=U.mHaxogaT 3HaueHne Toka /O
- 3Hast /, M KPATHOCTb TOKOB, HAXOAAT 3HaueHue /, ANns KadK40ro u3 BblGpaHHbIX 3HaueHuii a no dopmyne

1*=11K,; (AL.6)

- ONpefenstoT 3HAYeHWe IKBUBANEHTHON WHAYKTUBHOCTM [N KaXKA0r0 13 BbIGPaHHbIX 3HaYeHuil a no dopmyne
L"'»BL; (A17)
- UCNONb3ys XapakTepucTUKN NCKPO6E30NacHOCTU Ans UHAYKTUBHOW uenu (npuno>kenue A. pucyHkn A. 7—A. 10),

cTpoaT rpadukm I,,* ~/(L uJ; Touka nepeceueHns rpaduka c 3asucumocTbto | - f(L) npu E - pasHa Toky /, ™,
- mo kpuBoit /,,//,*1 = a Ha pucyHke A 1.3 Ats HalifieHHbIX 3HaueHuii /, n /,,* onpefensitoT OKOHYaTeNbHOE 3HAYeHMe

BENNYUHBI a.

PucyHok A1.3 — 3aBUCUMOCTb KpaTHOCTEN MHAYKTWBHOCTEN M TOKOB OT 3HAueHus
KoathuumenTa a

HaxopaT nponssegenne Ka u no pucyHky A 1.2 onpefenstoT KpaTHOCTb TOKOB

(AU)
a CnefloBaTesNbHO N NCKOMbIY BOCMNAMEHSIOW NI TOK;
- CONPOTUB/EHNE OrPaHNYUTeNLHOrO pesncTopa R. OM, onpedenstoT no hopmyne
R2 (EK,Kt//,,)— Rt, (A19)

rae RJ—aKTWBHOE CONMPOSTLLUEHNE UHAYKTUBHOTO rsieMeHsina, OM:
nonyyeHHoe 3HaueHre R . OM. NPoBepAOT N0 AONYCTUMON HArpyske CTabuINTpoHa

N2<£ll,*.>-R, (A1.10)

A1.2.4 PacueT CONpoOTUBAEHNHA R, 1 R. HE3aBUCUMO OT 3HAUYEHUS UHAYKTUBHOCTW. BK.SHOUEHHON B MCKPCIONACHOI nenu.
NpoBoAAT B Cnefylowem nopsgke (npu ycnosun B 2 1/K):
- onpegensioT E. Um, K;
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- N0 XapaKTepucTMKaM UCKPOGEoNaeHoCTY onpedensioT UcKpoGesonacHslii Tok / npu E~U
- onpefenseTCcs conpoTuBaeHue R.. OM, no dhopmyre

n,- nx//0. (AL.)
MakcumyM BblfiensieMoii Ha Harpyske MOLHOCT 1 o6ecneynBaeTcs npu
R'<.R.(K-t). (1.12)

A1.2.4.1Tpv BKHOYEHNUWN NHAYKTUBHbIX LileMeHT 0B nocne BC, paccumTaHHOro NnprBeAeHHbIM Bblille CNocoboM, 3Haye-
HUS BOCM-raMeHsAoLL X T OKOB ONpefensoT no XxapakTepucTkaMm UCKpo6e30nacHOCTM Anf COOTBETCTBYIOLWNX Hanps>Ke-
HUA N UHOAYKTUBHOCTU.

A 1.2.5 Hckpo6etonacHsblii TOK 6e3peak TUBHOI Lenu Npn 3a4aHHbix (BbIGpaHHbIX) 3HaueHusix /(1 R npu BbinawieHuu
ycnosua B < I/K paccunTbiBaloT B CneAytoleM nopagke:

- onpeAbIAlT 3HavyeHusd B n K;

- OnpedensloT 3HauyeHWe BCMOMOraTeNbHOro
napameTpa

X - (K— 0/KO - B); (A1.13)

- No 3HaueHuto X (pucy Hok A 1.4 onpefensoT
KpaTHoCTU ToKoB |J1 (3aBucumocTb ) u Hanps-
>KeHuii L\/E (3aBMCMMOCTb 2);

- 110 3HaYeHNI0 E 1 KpaTHOCT W Hanps>KeHnii
onpegesaT W;

- 10 XapakTepucTukam UCKpobe3onacHoCTH
(nputo>keHmne A, pucyHok A. ) onpefenstoT TOK K-
BMBaNEHTHOI Lenu /, npu E = U ;

- 110 KPaTHOCTM TOKOB 1 3HayeHuio /,,onpe-
AenaT BocarameHstowwii Tok | B yenn BUC, ge-
NeHne KOTOPOro Ha KoapgumumeHT uckpobesonac-
HocTu K faeT nckpobesonacHblid TOK.

A1.2.5./ ra uenu, paccymTaHHOIi Takum 06-
pasom, npu BKIKOYEHUN UHAYKTUBHbBIX 31EMEHTOB B
MCKPOONACHYH0 Lienb, MCKPO6e30nacHbIi TOK yMeHb-
waeTca Ha 30 % OT paccyMTaHHOIo He3aBUCUMO
0T BEUYNHbI UHAYKTUBHOCTU.

A1.3 /bCTuBbLIZALMS UCMbITATENbHbIX B3Pbl-
BOOMACHbIX CMeCeli MOBbIWEHWEM [AaBNeHNs

B KauecTBe UCMbITaTeNbILX MOTYT UCMONb-
30BaTbCA BOJOPOJHO-KNCNOPOAHbIE CMECH, COCTaB
KOTOPbIX yCTaHaBIMBaeTCca B COOTBETCTBUN C PucyHok A 1.4 — 3aBUCUMOCTU KpaTHOCTW TokoB (!) M Ha-
Tabnmueit A1.3.1 Mpu aTOM B Cyyae UCNONb30BA- nps><eHnii (2) ot napameTpa X = (K— 1)/K(1— B)
HWUS MCKPOOBpa3yloLiero MexaHuama / Tuna aas.re-
HWe CMecw BO B3pbIBHOW Kamepe ycTaHasnusaT 0.22 MIMa, a ana uckpoobpasyowmx mexaHusmos 11 u 111 Tmnos —
0,3 MMa. MapameTpbl KOHTPO/bHbIX Lieneil BbIGUPaOT B COOTBETCTBUM ¢ 10.3 1 Npu.to>KeHnem b.

Tabnnya Al31l

Mpynna wiu noarpynna BwvB vcnbrmyemoit CocTaB BOLOPOANO-KUCNIOPOAHO/A cvecn. Y obkemHble
3MeKTPoo6opyA0BaHNS BITKTPUUICKON Lign
KTPooL0pyA K . Bogopoz Kvicnopog
Omunyeckas.
NHOYKTMBHaA 87,5 12,5
1
EmKocTHas 89.0 11,0
Owmuyeckas.
VHAYKTVBHAA 84,0 16,0
MA
EMKOCTHas 87,0 13,0
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OKoHYaHue Tabnmubl A1.3.1

rpynna UlUnogrpynna BUA MCnbITyeMoii CocTas Bogopoano-kucnopoaHoii CMECU, % o6vemubie
3neKkTpooaopypoaana LATKT puurckon LEAN Bogopoa Kucnopog
Omuyeckas.
UHAYKT UBHASA 80.0 20,0
nB
EMKOCcTHas 84,5 /5.5
OmMunyeckas,
UHAYKTUBHASA 70,0 30,0
nc
EMKoCcTHasg 80,0 20,0

Al.4 MeToanka onpefeneHnss MMHUManbHOTO BOCM/JAMEHSAIOWEro ToKa (Hanps)XeHus, 3Hepruu, MO HOCTM)

A 1.4.1 OnpepeneHne MUHUMaNbHOTO BOCMNAMEHAIOLLEro ToKa (Hanps><eHns, 3Heprum, MOLHOCTW) NPOBOAAT C NOMO-
LLbl0 YCTAHOBOK ANsl NNPOBEAEHNS KOHTPONbHbIX UCTbITaHNA 31eKTPUYECKNX Lieneil Ha MCKPOLE30NacHOCTb. YKas3aHHbIX B
npuno>keHun I>no nogobHbIM MeTogukaM. HuxKe, B KauecTBe npuMepa, NpuBefeHbl MeT 04MKN ONpeaeneHns MUHUManbHOro
BOCMNAMEHAIOLLEr0 TOKa W MUHUMANbHOTO BOCNNAMEHSIOLLENO HANPAXKEHMNS.

/ OnpepfeneHne MWUHMUMaNbHOIO BOCMNNaMeHAWUWero TokKa

1.1 B uccneyemoit Menn NoCTOAHHOTO LU U NePeMEHHOr0 TOoKa Npy 3afaHHOM NOCTOAHHOM Hanpsi>KeHuu (418 oMuyec-
KOW Lenn) Wun NOCTOAHHOM Hanps><eHUN N UHAY KTUBHOCTW (AN MHAYKTWBHOW Wenu) onpedenstoT TOK. Bbi3biBatoLWuii
BOCMNaMeHeHne cMeck ¢ BeposTHOCThI0 (2*5) @10 *(1-9 Touka); /&3+10 ' (2-1 Touka) n K)-' *1(Y1(3-1 Touxa).

1.2 Mo nonyyYeHHbIM TPeM 3KCepuMeHTanbHbIM TO4YKaM B NPAMOYroNbHON CUCTEMe KOOPAWHAT € paBHbIM norapud-
MUYECKNM MaclwTabom no ocu abecyucc n opavHaT cTposT 3asucumocTb P =f(1). Mo ocu opguHaT oTkKnagbiBaloT
NoNyYeHHY BEPOSITHOCTb BOCMJaMeHeHMs.a No ock abeunce — cooTBEeTCTBYOWMIA el Tok. B cnyuae, korga no Tpem
TOuKaM NOCTPOEHVe NPAMOI NMHUN 3aTPYAHENIO, B TPOMEXKYTKe MeXKAY UMEtoLMMUCS HaX0AAT eLLe HeCKONbKO Touek (04HY,
[iBe) TEeM >Ke crnocobom.

1.3 Mpamyto nnHM0 3aBucumocTun P ~ /(1) npogomkaloT [0 nepeceyeHuii ¢ ocbio abeumce npu BeposTHocTM 10
Tok, COOTBETCTBYHLUIA TOUKE NepeceyeHuns, MPUHUMALOT B KaYeCTBE MUHUMaIbHOIO BOCLUAMEHSIOLLErO.

1.4 139 pacyeTa BEpPOSTHOCTM BOCNIMMEHEHNS B Ka>KA0i aKCNepMMeHTanbHON TO4YKe A0MKHO 6bITb NOAYYEHO He
MeHee J6—20 BocnnameHeHuit cMecu. BeposiTHOCTb BOCLUAMEHEHNS ONPeaenstoT no topmyne

P" T/n, (Al.14)

rAe T —KONNYeCTBO BOCMIAMEHEHUI CMecH;
n — o6LLee KONNYeCTBO NPON3BEAEHHBIX UCKPEHWUIA.

2 OnpepfpeneHne MWHWUMANbHOTO BOCMNAMEHAWWEro HanNpA>XeHUA

2.1 B uccneayemoii Lien NOCTOSHHOTO WAW NMEPeMEeHHOro TOoKa Npu 3afaHHOM MOCTOSHHOM 3Ha4YeHWN eMKOCTHU K
NocTOAHHOM CONPOTUBNEHUN PA3PALHOIo pe3ncTopaycTaHasInBal T TakKue HanpsaXKeHus, KOTOopble Bbi3biBaOT BOCNINMe-
HeHne cMecu ¢ BepoATHOCTAMM (2*5) «10 10 3*10 3u KO 1*)0 3. aHanornyHo TOMy, Kak 3To ykasaHo B 1.1—1.3
HaCTOALLEro NPLUM>XKEHUA.

2.2 Mo noay4YeHHbIM faHHbIM CTPOAT 3aBucuMocTb P - / ( b')aHanornyHo 1.2 HacTosLero npunoX<exns. Ho npu aTom
no ocu abcuymce 0TKNaAbIBAOT HAMPAXKEHUS.

2.3 Touky nepeceyeHns NONYYEHHON MPAMON MHUK C OCbio abcumce npu BeposTHOCTU 10 ' NpUHUMAKT 3a MUHU-
MasnbHOe BoanameHsoLee Hanpsa>KeHne. PacuyeT BepOSTHOCTEl NPOBOAAT aHANOrMYHO 1.4 HACTOALLEr0 NPUIOXKEHMS.

2.4 Tpu onpefeneHnn BOCNNAMEHAIOLUX HANPAXKeHWI i 6e3 0TKKYEHNS eMKOCTU OT UCTOYHMKA 3apsja, TOK B 3a-
PAGHOI Lienn AoM>KeH 6bITb He 6anee 2 MA. pw onpeaeneHn MUHUMANbHOTO BOCMIAMEHSAIOLLEro Hanpsi>KeHns ¢ 0T KN YeHN-
€M eMKOCTW OT UCTOYHNKA 3apsfa Heo6X0AUMO CefnTh 3a TeM. YT00bl NOAK0UEHNE 3aPAXKEHHO eMKOCT M MPOUCXOAMUN0
B MOMEHT Pa3oOMKHYTOro COCTOSAHUA KOHTaKT 0B UCKPOOBpa3ytoLLero MexaHusma.

2.5 padmkmn nonyyaembix 3asucumocTein P ~f (/) uam P-=f(U), a Takoke anekTpuyeckue C;AEMM, ncnonb3yemble s
MX NONy4YeHus, nokasaHbl Ha pucyHke A 1.5.

Yron HaknoHa npamoit P - f(D wm P ~f(U) K ocu abcumcc BbIYUCAAIT No dopmyne

«9 - (KP- kp,)/0&li~ W, > Al-S>
rae PY. P. — nonyyeHHble BePOSTHOCTM BOCM/IAMEHEHNS;
/,, — COOTBETCTBYIMULLE MM BOCMNAMEHSIOLLNE TOKN (HANPAXKEHNS, 3HEPTUM, MOLLHOCTK). A,
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/ — OMUYEeCKas neub; 2 — WHAYKTUB-
Has ucnb; J — cAaKocTUNA uenb GeT
OTKNIO YUEeHUS eMKOCTU; V— eMKOCTHasn
yenb C OTKNIOYEHMEM EMKOCTH; —
pe3ucTop ANS perynupoBkM ToKa B
Uenun; Rup — peTuctop [ANA 3apapga
emMKoCcTM; [>r — pa3psafHblii pesnc-
Top; UM — Hckpoo6GpasylwWwHi Mme-
XaHW3M; /| — BocnnameHaw W Ui Tok;
U — BocnnameHsloljee HanpsXxeHue

PucyHok A1.5— 3aBucumocTw Be-
POATHOCTM BOCNNaMEHEHUsA 0T 333a-
YeHns BOCMNaMeHAIOLEero ToKa um
Hanps><eHna. neKTPUYeCcKne Cxembl
KOHTPO/bHBIX Lienei

A1.5 TMocTpoeHne xapakTepUCcTUK UCKpobenacHoCTH

A 1.5.1 XapakTepucTuku nckpobe{onacHocTu CTPOAT, Kak Npasuio. B NPAMOYroNbHO CUCTeMe KOOpANHAT cnora-
pumuyeckum MaclwiTabam. MeTOANKM NOCTPOEHNUS XapakTepucT K uckpobe{onacHocTN Ans paunyHblX BOCLLAMEHSAH0-
LWUX napameTpoB (TOKa, HanpsXKeHNs, MOLLHOCTMW U JHEPTN) INEKT PUYECKMX LieNel U X3eKT pUYecKnx paspsaos nofo6HbI.
JKCNepPUMEHT aNlbHble TOUKM (BOCNAaMeHSIOL e NapameT pbl) ONpeaensoT, HanpuMep, Ans ueneil ¢ MHAYKTUBHOATHO: I, K),
KHO.MKT; 1. 10. KOMITH; 1, /O THM T. 4. iuu ¢ emkocTbto 100. 1000. 10000. KOOOOON®; I. 10. KKOMK®U T. A.; C pa3pagHbIiMu
pesucTopamu: 1, O, 100, 1000 OMu T. A. OfHaAKO NPU HEOBXOAMMOCT M IKCNEPUMEH T albHble TOUYKM BbIGUPaOT B COOTBET -
CTBUM C TpeboBaHNAMY peliaeMoil 3a4aun. 3HaueHNs HaNps>XKEHUs NPUHUMAT WUCX0AsA W3 yA06CTB UX anbHelLero uc-
nonb3oBaHus. O6bI4HO 3TO 7.5; 15:24; 30; 45; 70; 120 B.

A1.5.2 Ha pucyHkax A. 7— A. 10.A.20— A.22 n A 1.6— A1.15 npuBefeHbl 3aBUCUMOCTU MUHUMANbHbIX BOE3NaMEHSAI0-
LW MX TOKOB N HaNpA>XeHwWii Ans Bcex NpefcTaBUTeNbHbIX B3PbIBOONACHBIX CMeceli ONTUManbHOro cocTasa, NoayyeHHble ¢
MOMOLLI0 YHUULMPOBAHHOTO MCKPOOGPa3sytoLero MexannsMa (CM. npuno>keque b).

XapakTepucTUKN NpuBefieHbl K BepOATHOCTM Boe3nameHenus P = (O

[ins onpegeneHna no xapaksncpucTuKam WCKPo6e303racHoro 3HaueHus 3noka (Mnu Apyroro BOCMNaMeHsIOLWero napa-
MeTpa) Heo6Xo4MMO ANs 3afaHHbIX XTeK3NpuyecKux napameTpoB Lenu onpefentThb MUHAMANbHbIA BOCNNAMEHSAIOWNA TOK
(BOe3nameHsOLWmMii napameTp) 419 3aAaHHON B3PbIBOONACHOI CMeCH W 3aTeM pasfeNMTb ero Ha KO3 KpuLneHan nckpobeso-
nacHoc3nu. Hanpumep 1,5.

Mpu pacyeTe Leneil nepeMeHHOro TOKa He06X0ANMO NPUHUMATb aMNIUTYAHbIE 3HAYEHNS TOKa N HANpPSa>KeHns.

A1l.6 Mesnoauka onpefeneHns onTUMU3LHOTO cocTaBa CMecu, Hanbonee Nerko BOCMraMeHHEMOW 3NeKTpuyec-
kumun paspsgamu (Ct)

A 1.6.1 ins onpefeneHus MCNasb3ylT YKa3aHHYO B NPUIoXKeHUW b ycTasioBKy AN NpoBejeHNs KOHTPONbHbIX UCTbI-
TaHWi aNeKTUPUYECcKNX Lieneit Ha MCKPobernacHoCTb.

Mopsgok onpegenequs C, cnegytownii.

MpefsapnTenbHO MO peakLyu 3t0HOr0 CropaHuns UccnesyemMoro BelyecTBa onpedensioT CTexnomMeTpuyeckuii cocTas
cmecy. KOHUEHTpaLyio rasa urv napa B BO3flyxe, COOTBETCTBYHLLYH CTexuomeTpuyeckoii (C T), % o6bem3lue. BoIUMCASIOT
no copmyne

CT= 100A/(A + 4,76 B), (A1.16)
roe A, b — cTexnomeTpuyeckne KoA W LMEH T bl peakLu ropeHns:

A —4KCNO MONEKYN TOPHOYEro;

B — uucno masekyn Kncnopoga, Heo6Xo4MMOro AN NasHOro CropaHus roployero B BO3AyXe.

A 1.6.2 B KOHTPONLHON Le3\M NOC3NOAH/Or0 TOKa Npu Hanps><eHun 24 B n u3zgykTusHocTyn 0,! MH yxTaHa&3mBawT
TOK. KOTOpbI Bbi3bIBaET BOE3NAMEHEHE CMECH C3MEXMOMET PUYECKOr0 COCTaBa C BEPOSTHOCTbI0 (3*5) <10 3

B
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A 1.6.3 KOHLEHTpaLms CMecu U3MeHSeTCs B 6O/bLIYI0 UM MeHbLUYI0 CTOPOHY 0T CM (war uamepenns 1—5 % o6bem-
HbIX). [pn Ka>k[oM HOBOM 3HAYEHWN KOHLEHTpauun onpedensitoT TOK, Bbi3blBAIOLLNA BOCTMAMEHEHNE C BEPOSTHOCTbIO
(3-5) *K) -. Mo nonyyeHHbIM 3HaueHUaM cTPoAT 3asucu.\iocTh / LA C ), rae | — TOK,BbI3bIBAIOLLMI BOCNNAMEHEHNE C
BEPOSTHOCTbIO (3 +5) ®10  C — KOHLeHTpauus roptoyero B cmMecn. KonnyecTBO Touek (MccnefyembiX KOHLEHTpaLmin)
NPUHUMAOT TakKuM, YT06bl yKasaHHas 3aBUCUMOCT b MeNa ABHO BblpaXKeHHbI MUHUMYM. KOHLEeHTpauuio, COOTBETCTBY-
I0LLYI0 HAUMEHbLLEMY 3HAYeHNI0 | , NPUHUMAIOT B KayecTBe OnTuManbHoi C .

A 1.6.4 MonyyeHHOoe 3Ha4yeHWe ONTWUMaNbHOrO COCTaBa CMECW YTOUHAKT C MOMOLLbI aHanormyHoii A1.6.2 uenn c
MHAYKTUBHOCTbIO 0,01 MH. J1n5 Hee HaxoAAT T OK. Bbi3blBaIOLLMI BOCNAAMEHEHNE C BePOSTHOCTbIO (3*5) =10 2cmecy onTu-
ManbHoro cocTasa (C J, onpegeneHHoi no A1.6.3. 3aTeM KOHUEHTPaLWio CMECU N3MEHSKOT B GONbLUYH MU MEHbLUYIO CTO-
poHy oT C, 1 Ans Ka>KAoro 3HaueHust KOHUEHTPALWii HAXOAAT BOCMIAMEHSIIOWNI TOK Npu BeposTHOCTU (3 +5) «10
Yucno Toyek AOMKHO 6bITh He MeHee NATU. [lanbHeiiluyo 06paboTKy pesynbTaTOoB NPoBoAAT aHatornyHo Al.4.1, noa-
nyHKT 1.4. LLlar KoHueHTpauwnii B o6nacTu C AOMKEH bbITb, N0 BO3MOXKHOCTU, MUHUMANbHBIN.

A 1.6.5 3HaueHne G, MO>KeT JOMONHUTENbHO Y TOYHATHCSA C MOMOLLbI0 KOHTPO/bHOK eMKOCTHOI Lenu. H3s Haxo-
AT Hanps>keHue (npu emkocTwn uenu C » 0,3— 0,5 MKk®P), Bbi3biBaKOLLEe BOCNNAMEHEHWE C BEPOATHOCTbIO (3 +5) <10 2
[NanbHeiilunii Nopsfok nccnefoBanns aHanormded A 1.4.1. nognyHKT 1.4. [0 nonyyeHHbIM 3HAYEHUAM CTPOAT 3aBUCUMOCTb
Kwio.

A 1.6.6 BeposTHC3CTb BOCNNAMeHeHNs Ans Ka>KAO0N IKCMeprMeHTasbHOW TOYKM ONpedensioT Kak ykasaHo B A1.4.1,
nognyHkT 1.4

Uucno BocnnaMeHeHnid A35 KaXK 40 3KCNepuMeHT anbHON TOUYKN AOMKHO 6bITh He MeHee 16, ONnTuManbHble KOHLEH-
Tpauum HeKOTOpPbIX rasoB WAM Napos B rasonapoBo3AyLLIHbIX CMecAx npusefeHbl B Ta&suue /11.3.2.

A1.7 Bbibop nckpo6esonacHbix napameTpoB W MeTOAMKA WUCMbITaHWA Leneil NepeMeHHOro ToKa C 4acTOTOi
10—150 Ky 9neKkTpoo6opyfoBaHus rpynnbl /

A 1.7.1 fonycTuMmble UCKpobesonacHble TOKWU BblGMpaldT No rpaduky 3aBMCUMOCTM BOCMAAMEHAIOLWEero Toka oT
4acToThl (pCyHOK A 1.15).

A1.7.2 135 cucTeMm, B KOTOPbIX UMeeT MeCcTO Nocne0BaTe3bllii Pe30HaHC, TN TaKoli pe3oHaHC MOXKeT BO3HUKHY Tb
3a CYeT eMKOCTM NPUCOeAMHAEMbIX YCTPOIACTB, NPOBOAOB AN Kabenet, fOMyCTUMbIe UCKPO6Ge3onacHble TOKM Npu pe3oHaHce
N eMKOCTU, 60/bineli pe30HaHCHON.BbIGUpalDT no rpaduky (pucyHok A 1.15), a npu eMKOCTW, MeHbLUel pe3oHaHCHOW,— C
yuyeTOM rpadka CHUXKEeHUS BOC/MaMeHSI0LLero Toka 0 THOCUTeNblio BOCNNaMEeHAIOLLEero TOKa Npu pe3oHaHce 0T eMKOCT !
(pucyHOK A L 16). 3aBMCMMOCT W CHUXKEHNS BOCNIAMEHSIOLLEr0 TOKa CTPOAT ANS NOCTOAHHbIX UHAYKTUBHOCT e N yacToT
napannenbHo NpuUBeAEeHHOI Ha rpa’luke 3aBUCMMOCTMW.

A1.7.3 VcnbiTaHns Ha Mckpobe3onacHOCTb BefyT TONbKO B MeTaHOBO3AYLIHOW CMeCH C MOBbILIEHWEM TOKa B
1,5 pasa.

McnbiTauus ¢ npuMmeHeHnem 6onee nerkopoanameHsemMoli ncnbiTaTeNbHOoN CMecu JoMycKalTCa Npy yCaoBuu, ecau
A3 AaHHOI YacTOTbl U NapamMeTpPOB Lienn 13BecTeH KOIPULMEHT nepexofa K Takoii cmecu.

A 1.7.4 VicnbiTaxns BefyT Ha nckpoobpasytouiem mexanusme 111 Tuna.

A1.7.5 CucTeMbI, B KOTOPbIXMOXKET UMeTb MeCTO NOBbILLEHNE TOKa 3a CUeT pe3oHaHca, UCNbITbiBaloT NPy pe3oHaH-
Ce U CHUXKEHUN EMKOCT MW HUXKE PEHOHAHCHOW.

Ta6nuya Al1l32
Mpynna n Mpynna n
S g ep A S i
e o () oo oo 10>+
1 MeTaH 8.0-8,6 % H-MpoLWKNOBLIA cnnpT 7,8-9,0%
MeTaH (NpoMbilneHHbIN) 8.0-8.6 % X30pUCTbIli BULLN 8,0—9,0%
MeHTaH 4.,3-4.9% MNA XnopucTblii 3TUNEH 80-9.0%
XNopucTbIiA 3Tun 6,7—7.7% LinknonponaH 5,2—6.2 %
["eKcaH, nsorekcaH 122wmr/n LInk.30rekcuH 128mr/n
LinknorekcaH 143mr/n 3TUneH ~7J4
MA ByTaH TT% UB AuaTunosblii acpup 55 %
AueToH Told OKcng aTuneHa 11.0%
MeTwnayeTaT 315mr/n (10.2 'r) Okcug nponuneHa 1,0 %
MeTaHon 15.0-11,3% Bckkapog 19,0-22.0% 1
beHson 158mr/n rnc AueTuneH 9.0 %
AueTanbgerung 7,9-9.6% Cepoyrnepog 252mr/n
MponaH 5,0-6,0% KaMeHHOyronbHbIi ras 7.7%

* OcTaNbHoe— BO3AYX.
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At.8 XapakTepuCTUKA UCKPOBEOMNaCHOCTM

Q
2
IS
E«persC, hi*
PucyHok At.6— EMKOCTHbIe uenu gns rpynnst / n nogrpynn MA. UB, MC
1tf1 2 3400 BIO-42 040081032 04061102 3400810'12 3406810° 2 3400810
EmiocTbb wi
rpynna | — MeTaHonoraywuns cmecb; noarpynna [MA — NeHTaHOBOAAYW Nau CMech;
noagrpynna 11B - 3TkneuoBOTAyWHan cmecb;, nogrpynna MC — HeAOPOAHO-HOWYW Manm cMechb

PucyHok A1l.7—3aBUCUMOCTb MUHUMANLHOTO BOCMN/NIaMeHAKLLEro HANPAXKEeHNA 0T EMKOCTW Lenn

5-1-am: B



MOCT P51330.10-99

1. — conpoTuBneHue OrpaHUMYMTEeNbHOro pesncrtopa, kKOm

PucyHok A 1.8— 3aBMCUMOCT b MUHMMa/bHOT 0 BOCMIAMEHSIOLLET0 HANPSAXKEHUA OT eM-
KOCTW Lienn 1 CONpoTMBNEHNS OFPaHNYNTENbHOrO pesucTopa dm NeHTaHoBO3AYLLHON
cmecu

R — conpoTuBneHne OorpaHuyuTenbHol pesucropa. KOM

PucyHok A 1.9— 3aBMCUMOCT b MUHUMANbLHOTO BOCNAAMEHSAIOLLEr0 HANPSAXKEHNA OT eM-
KOCTMW Lienu N CONPOTUBNEHUS OTPAHNYNTENbHOTO pe3ncTopa dm 3TuaeHaBo3ayLUHON
cmecu

%
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/| — Wa4ycMHC eMKOCTM, COOTBE TNYKMNEAd pesoHaHCy

PucyHok A 1.16— 3aBNCUMOCT b CHUXKEHUSA BOCTUaMeHsoLLero Toka (!) oTHOCUTenbHO
BOCM/JIaMEHAIOLLEro ToKa npyu pe3oHaHce (17,) 0T eMKOCTU NpW MNOCTOAHHbIX NHAYK-
TUBHOCTAX U yacToTax

NMPUNOXEHWE b
(cnpanoyHoc)

Mckpoo6pasyroLHe MeXaHN3Mbl .31 UCTbITaHNS
3NIEKTPUYECKNMX Lieneii Ha NCKpPoGe3onacHoCTb*

B/1 MeTofbl UcnbiTaHWii na MCKpOBOE BOCMN/aMeHeHue

BAN MpuHuun nNnpoBejeHWA MUCNbBITAaHWNR

BJ11T 3nekTpuyeckyto Lienb NOAKIOYAIOT K KOHTaKTaM MCKPOO6pasytoLLICro MexaHn3Ma, KOTOpble HaxoaaTcs
HO B3pPbIBHOM Kamepe, 3anofIHEHHOW MCMbITaTe/bHOV B3pbIBOONACHOI CMecbio cornacHo 10.2.

5.1.1.2 Mpu NCNONb30BaHNK HC aKTUBU3NPOBAHHOW MNCMbITAaTENIbHOM B3PbIBOOMACHOW CMecu, 418 0becneyeHuns
Tpebyemoro KoaduureHTa NCKpobC30MacHOCTY Mo pasgeny 5, U3MeHAT napameTpbl 31eKTPUYECKON Lenn 1 npo-
BOJAT UCMbITAHWE C LeNibi0 OMNpefesieHNa KonnyecTBa BOCNIAMeHeHW A NCMbITaTenbHO B3PbIBOONACHOI CMecy npu 3a-
[aHHOM Ka3a4yeCTBe yUNTbiBaeMblX UCKPEHUI KOHTaKT 0B MCKPOOBPA3YOLLCTO MexaHu3ma.

MpumMmeyaHne —Heo6XOAMMOYUNTbIBATH BO3MOXKHOE BANSAHINE NHAYKTUBHOCT U M EMKOCT M UCKPOOBPA3YHOLLLEro
MexaHu3Ma, U3MEpEHHbIX Ha ero BbIXOAHbIX 3a>KNMaX, a TaK>Ke NpUcoeaNHUT elbHbIX MPOBOAOB UCMLITYEMOIi 31eKTPUYECKO
Lenu Ha pesyNbTaThbl UCMbITaHUA. SHeprus, HakawnBaeMas B yKasaHHbIX UHAYKTUBHOCT X ¥ eMKOCTSiX, B MPOLLECCE UCTbl-
TaHus CyMMUPYeTCS C 3Hepruell, BblfensioLleiics HeMoCPeACTBEHHO U3 UCTIbITYEMON Lenu B LeHTpuyeckuii paspsa. Mpu

* B HacTOALLEM NPWUOXKEHUN NpuBedeHbl TPebOBaHUA K WCKPOOOpasyrowWwnM MexaHu3Mam Ans UCMbITaHus
3N1EKTPUYECKMX Lieneil Ha nckpobcaonacHocTb B cooTBeTcTBMM ¢ TOCT P 51330.4

100
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60NbLLUNX pa3MbIKaeMbIX TOKaX UAM HANPAXKEHUAX MCTOYHUKOB MUTaHUA B YKa3aHHbIX Bbllle UHAYKTUBHOCT X U EMKO-
CTAX COOTBETCTBEHHO MOXKET HaKaluMBaTbCA 3HEPrus, CONOCTAaBMMas C 3Heprueidl, Heo6xoAnMoil Ans BOCMAAMEHEHNS
B3PbIBOONACHON CMeCU, YTO UCKadKaeT pe3ynbTaTbl UCMbITaHMA.

B. 1.1.3 OHeprua, HakallMBaemMas UCKPOOOPa3yoLMM MEXaHU3MOM U NPUCOEAUHUT eIbHbIMU NPOBOAAMM UCTILITYEMbIX
3NeKTPUYECKNX Lieneid, He ALW>KHa npesbiwaTb 20 % BOCNAAMEHSIOLWER 3HEPrt KOHTPONbHOW 3N1eKTPUYecKoil Lenu Ana
VHAYKTWBHBIX Lieneit n 20 % MUHNManbHOI BOCIaMeHs0LL el SHeprun NpeAcT aBnTeNblioi B3pbIBOOMACHOI CMECH 415 eMKO-
CTHbIX Lienei.

b.1.2 Wckpo ob6pasytwwunit mMexaHusm | Tuna

b.121 KoHCcTpyKUuMKAa

b.1.2.1.1 Vickpoobpasytownii MexaH13m 1Tuna COCTOMT U3 KOHTAKTHOr0 YCTPOICTBa, PacnofoXXeHHOro B COCy-
[ie B3pbIBHON Kamepbl 06bEMOM HC MeHee 250 cM’, W NpeAHasHayeH ANA CO3AaHUWN 3NEKTPUYECKWUX paspafoB mpu
3aMblKaHWUK 1 pa3MbIKaHUW 3NEKTPUYECKO NeHW B Cpefe UCMNbITaTeNbHOM B3PbIBOONACHOR cMecn. KOHCTPYKLus nc-
KpOoOo6pa3sytoLLLero MexaHnama u B3pbIBHOW Kamepbl NpuBefeHa Ha pucyHke b.4. KnHematuyeckas cxema v OTAeNbHble
feTann UcKpoobpasytornero MexaHnuama npusedeHbl Ha pucyHkax b1 —B.3.

MpumeuyaHne—ECAM He yKazaHO MHOE, ONYCKM 1 MeXaHWYeCKNX pa3mepoB cocTaBnaoT +0,5 %, a ans
Hanps>KeHus n Toka 1 %.

b.1.2.1.2 OfuH 13 KOHTaKTHbIX 3/71EKTPOLOB MpejeraatseT co60i BpalalOWMiics KagMmueBblil JUCK C ABYMS
nasamu (pUcyHok bB.2). [ipyroii KOHTaKTHbIA 3N1EKTPOA COCTOMT M3 YETbIPEX BOb(PAMOBLIX NPOBOOYEK AAMErPOM
0.2 MM. 3aKpern/eHHbIX MO OKPYXHOCTW AuameTpoM 50 MM Ha Aepatefie M3 naTyHU WAW APYroro NOAXOAsLLEero
MaTepuana (pucyHok B.3).

MpumevyaHunsd

1 1ns OTANBKN KagMWEBbIX KOHTAKTHbIX [UCKOB MOXHO MCNOMb30BaTh KagMUiA, MPUMEHAEMbIVA ANA 3N1CKTPO-
MOKPbITUS.

2 B mecTax KpenneHus BoNb(PaMOBbIX MPOBOJIOYEK KeNaTe/IbHO HECKO/TbKO 3aKPYrNATh YI/bl AepxaTens, YTo-
6bl NPefOXPaHUTb MPOBOMOYKN OT OCTPbIX KPOMOK.

b.1.2.1.3 KuHematunueckas cxema 1NCKpoobpasylolero MexaHu3ma npmeegeHa Ha pucyHke b.1. [lepxaTens Bpa-
AT TakuM 06pa3om, YTOObI MPOBOIOYKM CKOMb3WUAW HO LLIEPOXOBATOW MOBEPXHOCTU KaAMWEeBOro auncka. Paccros-
HWe Mexay fiepXKaTenem NpoBOoOYeK 1 ANCKom cocTasnseT 10 mm. CBo6ofHas AMHa npoBonoyYek — 11 mMm. Mposo-
NOYKU PacnpaMAIOT U yCTaHaBAMBAIOT MEPNEeHANKYNAPHO NOBEPXHOCTU ANCKA, KOTAL, OHU HC KOHTaKTUPYIOT C HUM.
MoaroToBka NPOBONOYEK AN NPOBEAEHNA UCMbITaHUIA NpuBefeHa B 5.1.2.3.1.

B.1.2.1.4 Ocu Banos, BpaLLaloLLMX ANCK 1 fiepXaTesib NPOBOJIOYEK, PACMOM0XKEHbI HA PacCTOAHUN 31 MM gpyr OT
[pyra 1 3NeKTpUYecKn U3NNnpoBaHbl MeXy co60l 1 OT LLOKONS OCHOBaHWS MexaHu3Ma. DNeKTpUYecKuii TOK nogso-
AT U CHUMAIOT CKONb3ALMMMN KOHTaKTaMy Ha Hafiax, KoTopble NPUBOAAT B [IBUXEHWE C MOMOLLbI0 TOKOHenpoBoas-
LUMX LIECTEPeH C COOTHOLEHNeM 3y6bes 50:12.

B.1.2.1.5 [lep>aTenb NpoBOMOYEK BpaLLatOT C 4acTOTOW 80 0G/XFMH 3N1EKTPUYECKMM ABUraTeneM, KOTOpbIA B
ciy4ae Heob6XOAMMOCTU MOXET UMeTb PefyKTop. [MCK BpaljaloT Mef/ileHHee B MPOTMBOMOMOXHOM HanpaBneHun c
yacToToin 19.2 06/MUH.

B.1.2.1.6 ECnn He MCNONb3YHOT CUErcxry cBO60AHOV LMPKYNALMN UCMNbITaTe/IbHOW B3PbIBOOMACHOW CMecu, TO
HeobX0AMMO 1CMONb30BaTh Fra30HeNPOHMLaeMble NOALLIMMHUKN W ONOPHOI NanTe.

b.1.2.1.7 ins peructpaumu ynucna o60poToB Basna fepxaTenifi MPOBOAOYEK WCMOMb3YIOT CYETUUK WU U3MepU-
Tenb BpPeMeHW ANs onpeAeneHus NpoAo/MKUTENbHOCTW WUCMbITaHUIA, COOTBETCTBYIOLLEA 3a4aHHOMY 4ucny 060poToB
Ba/1a Jepxarens.

MpumeyvyaHue —Ilocne BOCNNaMeHeHNs B3pbIBOONACHON CMECH XKenaTesbHO aBTOMaTUYeCKN 0CTaHOBUTh
ABUraTeNlb UU MO MeHbLUENR Mepe cueTumK. [N perncTpalmm BocnaaMeHeHus B3pbIBOONACHOM CMECH MOXET, Hanpu-
Mep. UCMob30BaTbes (POTOINEMEHT UMK AaTUMK AaBNeHUs (CM. pucyHkn B.5 u b.6).

B.1.2.1.8 Cocyp B3pbIBHOI KaMepbl JO/IKEH BbIAEPXKMBATb B3PbIB jaBNeHneM HC MeHee 1500 kMa (15 6ap), ecnn
He npefycMOTpeH cbpoc fasneHus.

B.1.2.1.9 EXrkocrb Ha 3aXMMaxX KOHTaKTHOFO YCTPOCTBA MCKPOO6Pa3syHoLLero MexaH1u3ma He fO/KHA NpeBbl-
watb 30 N® npy pasoOMKHYTbIX KOHTaKTax, COnpoTVBAEHNE He [O/MKHO npesBbiwath 0.15 OM npu nocTosHHOM TokKe |
A 1 cobCTBEHHAsA UHAYKTUBHOCTb HC AO/KHA NpeBbiwaTh 3 MKITH Mpu 3aMKHYTbIX KOHTaKTax.

b.1.22 KanubpoBka uckpoobpasywuwero mMexaHusma

b.1.2.2.1 UyBCTBUTENbHOCTb MCKPOOOPA3yHOLLIEro MexaHusmMa Heo6XoAMMO NPoBepsiTb 40. BO Bpems U nocne
KaKAol cepum ncnbiTaHuii no 10.3 n 10.4.

b.1.2.2.2 Ecnn 4yBCTBUTENLHOCTb MCKPOOOPA3yHOLLEr0 MeXaHM3Ma HC COOTBETCTBYET YKa3aHHo B 6.1.2.2.1. ans
Ce BOCCTaHOBNEHUS HEOOXOAMMO BbINOMHUTL CRefytoLine AeicTBUSA:

a) MpoBepUTbL MapameTpbl KOHTPOMLHOM 3M1eKTPUYecKoi Lenu:

6) MpoBepuTb COCTaB WUCMbITaTE/IbHON B3PbIBOOMACHON CMecH;

B) OYMCTUTL BOMb()PaMOBbIE NPOBONOYKM cornacHo b.1.2.3;

r) 3aMeHUTb BOMb(PaMoBble NMPOBOMOYKM cornacHo b.1.2.3;
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L)) NOAKNOUYNTL BbIXOAHbIE 3aXMMbl WUCKPOOOPa3syloLEero MexaHusma K LUenu ¢ napametpamu L 95 MIH,
U *% 24 B, / = 100 MA nocTosiHHOro Toka (Kak ykasaHo B 10.3) u cgenatb HC MeHee 20000 o60poToB AepxkaTens
BaTb(h)pamoBbIX NPOBONOYEK B aTMOCKEPE BO3AYyXa;

) 3aMeHUTb KafMMWeBbI ANCK U OTKannbpoBaTb MCKPOOGpa3ytoLunii MexaHnam cornacHo 10.3.

b.123 MoAroTtToBkKa W O04YUCTKa BONbGpPaMOBbLIX MNPOBONOYEK

b.1.2.3.1 Npu pa3pesaHun NPOBOMOYKN PACLLENATCA Ha KOHLIAX MOC/e OTHOCUTEIbHO HEMPOAOMKNTEIbHOTO
BpeMeHu paboTbl.

PekomeHayeTCs OfMH 13 CNeAyIoLLnNX CNoCo60B NOArOTOBKM BOMb(PAMOBBLIX 3/1EKTPOAOB K UCMbITAHNAM:

a) ONNaBMTb KOHLbI NPOBO/IOYKM C MOMOLLbIO YCTPOIACTBA, NOKa3aHHOr0 Ha pucyHkax b.7 n 6.8, npu atom Ha
K0 NpoBONOYKe 06pa3yeTcs LapuK, KOTOPbIVi MOXHO NErKo YAanuTb WWNYnKamu.

MocTe Takoi MOArOTOBKW, B CPeAHEM OAHY M3 YeTblpeX KOHTAKTHbIX MPOBOMOYEK HYXHO 3aMeHATb TOMbKO
nocne 50000 nckpeHwii;

6) Hape3aTb NMPOBOJ/IOKY, HanpUMep C MOMOLLbIO BbICOKOKAYECTBEHHbIX HOXHUL,.

3aTem MpoBO/IOYKN YCTAaHOBUTbL B flepXKaTe/lb U BPYUHYIO OUYUCTUTL BCIO MOBEPXHOCTL MPOBO/OYEK, BK/OUas
KOHMbI. HaXpaauHoii 6ymaroii knacca O Wan 3KBMBaNEHTHLIM abpa3vBHbIM MaTepUaIoM.

MpumeyaHunsn

1 Mpwn ouncTKe NPOBONOYEK HEOOXOAMMO YOUpaTh U3 UCKPOOOPa3syoLLero MexaHu3ma fepxxaTesib 31eKTPOL0B.

2 TpeboBaHWs K pa3Mepy 3epeH HaxgayHol 6ymaru knacca O Wan 3KBKMBaNEHTHOro abpasMBHOro Martepuana,
onpefiefleHHbIe NPU MOXIOWM cuna, nNpusefeHsl B Tabnmuc b.1.

Ta6nuya b1
KonnyecTso 3epeH, MPOXOAATWX Yepe3 OrHepeLLm Pa3vep oTBepCTVA cUTa, YKM
cuTa
lMpoxoadT BCe 3epHa 106
3afepXuBaeTcs Ha cuTe He 6onee 24 % 75
3afep>KuBaeTcs Ha cuTe HC MeHee 40 % 53
Mpoxoant He 6onee K) % 45

b.1.2.3.2 ina cTabunusauyuy YyBCTBUTENIBHOCTY MCKPOOBPA3YyOLLCIO MexaHn3Ma BO BPeMs MCMbITaHWA xena-
TeNbHO OYUCTUTL U BLINPSAMUTL MPOBOIOYKN HA PABHOM PacCTOAHWUK. [MepuognuyHOCTb OUUCTKM 3aBUCUT OT CKOPOCTH,
C KOTOPOVi Ha MPOBO/I0YKe 06Pa3yoTCA OTNIOXKEHNS. DTa CKOPOCTb 3aBUCUT OT UCTbITYeMO Lieny. MNpoBonoyKa 4onx-
Ha OblTb 3aMeHeHa, ec/in ee KOHeL, pacLLenieH Uau npoBooYKY HEBO3MOXHO pacnpsaMuTb.

b.124 YcTaHOBKa HOBOF0O KagMueBOro pgucka

YTobbl cTabnamsmposaTh YyBCTBUTENIbHOCTb MCKPOO6PA3yIOLLEro MeXaHM3Ma, PEKOMeHAYeTCs creaytoLas npo-
Lieflypa ycTaHOBKa HOBOTO KaJMWEBOO AUCKa:

a) YCTaHOBUTb AWCK Ha HEKPOOOpasyloLleM MexaHW3Me;

6) NOAKNOUNTL BbIXOAHbIE 32XKMMbI MCKPOOOPA3yoLICro MexaHu3Ma K Lienu Co 3Ha4eHUAMU UHAYKTUBHOCTUN —
95 MIH, HanpsxeHns — 24 B. nocTosHHOro Toka — 100 MA (kak ykasaHo B 10.3) v npowssecTu He MeHee 20000
060pOTOB flepXKaTens MnpouonoUCcK B aTMocdepe BO3MYyXa;

B) YCTAHOBUTb HOBble MPOBOOYKN, MOArOTOAYEHHbIE U OYULLEHHbIE B COOTBETCTBUMM C Bb.1.4. 1 NOAKNOUNTD
BbIXOfHbIE 32XKVMbl WCKPOOBPA3YHOLLCIO MeXaHU3Ma K HesNCKTPaiuTUUCCKOMY KOHAEHCATOpY eMKOCTbio 2 MK®,
3apsKaeMoMy 4epes pe3ncTop conpoTusiieHnem 2 KOM:

r) 3an0NHUTbL COCY/, B3PbIBHOW Kamepbl NpeAcTaBUTeNbHON B3PbIBOOMACHON CMechbio Aan nogrpynns MA (1nm
rpynnsl 1). B cootBeTcTBMM ¢ 10.2 nogath HanpsxeHue 70 B nocTtosHHOro Toka (415 rpynnsl 1—95 B) Ha eMKOC THYHO
Lienb H Bpallarb MCKpoobpasyowmii MexaH3m, noka HC BOCM/IaMeHUTCS B3pbIBOOMACHasA CMeCb UK He Mpou3oiaeT
400 060p0OTOB AepxKaTens NpoBonoYeK. Ecnn BocnnameHeHWe KOHTPO/bHOWM B3pbIBOOMACHOW CMecM NpousoLno, To
nocnefioBaTeNlbHO CHXKATb HanpsXkeHue Ha 5 % 1 NOBTOPA Tb ONKUCAHHYIO MpoLiefypy Ao Tex nop. noka 3a 400 o6opo-
TOB He OyfeT BOCMNaMEHEHUS CMeCH;

) NOBTOPUTbL AefCTBUSA NO NOANYHKTY ) Npu HanpsXeHun 60 B nocTosHHOro Toka (ans rpynnel 1—80 B); ecnm
BOCM/IaMEHEHNs He NMPOWUCXOAUT, MOBTOPUTb AECTBMA HO MOANYHKTY T);

C) MOBTOPUTb AECTBMA HO NOANYHKTY A) Npy HanpsbkeHun 50 B nocTosHHOro Toka (4ns rpynnsl 2—70 B): ecnn
BOCM/NIAMEHEHNS He NMPOWCXOAUT, MOBTOPUTb AECTBMS NO MOANYHKTY T);

Mpoueaypy NOBTOPATbL 40 TeX NOP. NMOKa HC NPOW3oigeT BOCNnaMeHeHWe NPeACTaBUTENbHON B3PbIBOONACHON
CMecu Mo NOANYHKTY €).

b.125 O6nacTb NpuMeHCUMA UCKpoobGBpa3ywWwero MexaHusma

102



FOCT P 51330.10-99

B.1.2.5.1 Vickpoabpa3syoLimnii MexaHu3m | Tuna npefHasHayveH Ans UCMbITaHUsA Ha MCKPO6C30MacHOCTb OMUYeC-
KUX. NPOCTbIX MHAYKTUBHBIX 1 EMKOCTHBIX UCMEN, a Tak>Ke ApYrux KOMGUHUPOBAHHbIX Lieneid, fAns KOTOpPbIX OH BOCMPO-
13BOAMT Haubonee onacHble yCNoBuA paspsagoo6pasosaqus, CO CAeAyOWLMMU NPeaenbHbIMK napameTpamu:

a) ucnbiTaTenbHbI TOK — He 6onee 3A;

6) paboyee Hanps>KeHne NCNbITYeMbIX ANeKT pPUYeckux Leneii— He 6aree KHOB;

B) ANA WHAYKTUBHbIX UCNel — MHAYKTUBHOCTb He 6onee 1 TH;

r) YacToTa TOKa B 3/1eKTPUYECKUX UCNAX — He 6onee 1.5 MIL.

MpumeyaHune —Tpu NPOBEJEHNN UCMbITAHNI CNeAYeT MPUHUMATb Mepbl, YT06bl TOK B NHAYKTUBHbBIX
Liensx BO BPEMsi 3aMKHYTOr0 COCTOSHUS KOHTaKT 0B NPUHMMaN yCTaHOBUBLUEECS 3HAUEHME, & KOHAEHCATOp B NepUoz pasom-
KHYTOro COCTOSHUA KOHTaKTOB MONHOCTbH 3apsi>Kancs.

B.1.2.5.2 Ecnu uckpoo6pasyrowmii MexaHnam | Tuna npuMeHsIoT 415 UCMbITaHWi Lenei ¢ napameTpamu, BbIXOAALLM-
MU 3ayKasaHHble B b. 1.2.5. | npegensl, HE06X041MO KOHT PONNPOBAT b COXPaHEHWE er0 YyBCTBUTENLHOCTM W. NP HeobXxoam-
MOCTW. MPUHUMAT b eneLmansilie Mepbl 415 ee BOCCTAHOBNEHNSA W W yYeTa ee U3MEHEHMSA B pe3yNbTaTax UChbITaHuii.

MpumcuyaHmna

1 Ecnm vcnbiTaTenbHbIA TOK npeBbiaeT 3A. Harpes BO/b(PaMOBbIX NPOBOMOYEK MOXET CTaTb [OMNOMHUTENb-
HOVi NPUYMHOI BOCNNAMEHEHMSA Y MOBANATL HA Pe3y/nbTaTbl UCMbITAHWUIA.

2 EMKOCTHbIE 1 MHAYKTUBHbIE Lieny CO 3HaUYNTE/IbHbIMW MOCTOAHHBLIMU BPEMEHWU MOXHO WUCMbITbIBATH, HaMpu-
Mep. YMeHblLass 4acToTy BpalleHNs MUCKPoo6pasytoLero MexaHnsma. EMKOCTHbIE LieHM MOXHO WCMbITbIBATb, CHAB
[iBe MW TPy NPOBONOYKK. pK 3TOM HEOBXOAMMO YUMT bIBaTh, YTO CHUXKEHWE YaCcTOTbl BPaLLeHNs HeKpoobpasytoLLe-
ro MexaHu3ma MOXeT U3MEeHWUTb ero YyBCTBUTE/IbHOCTb.

B.1.3 WckpoobGpasytwmnii mexaHmsm Il Tuna

B.1.J.1 KoHcTpyKkyus

B. 1.3.1.1 Vickpoobpasytownii MexaHu3m |1 Tuna (pucyHoK b.9) cocTOoMT 13 BpalyaroLLerocs MeNMUIMYecKoro Aucka,
Ha OKPY>XHOCTM KOTOPOro pacnono>keHbl 10 0LMHKOBaHHbIX CTabHbIX NPOBONOYEK AnameTpom 0.4MM. B kauecTBe Henog-
BU>KHOTO 3M1eKTPOAA CNY>KUT CTanbHas Tuoyka TonwuHoit 0.25—0.3 1K ¢ BbicoTOoi 3y6a 0.4—0,5MMm. CBo6ogHas AnvHa
NPOBOMOYKN cOCTaenseT - 25 MM. Munoyka >KecTKo 3akpenneHa B ABYX TOuYKax Ha cneuuasbHoi ckobe. PaccTosHue
Me>K Ay TOoYKamy 3aKpenneHus cocTasnsgeT ~ 70 MM. pagnyc 3akpyrneHus nwoykm - 100 mm.

B.1.3.1.2 Mpu nofcyeTe YNCNa UCKPeHWIA KaXKoe KOHTakTUpoBaHue ¢ TUOYKON YUMThIBAOT KaK OfHO UCKPEHWe.
YacToTa BpalleHns nofsuMKHbIX KOHTakToB 0kono 40—60 06/MUH.

b.1.32 Kanubposka wnckpoobpasywluwero MexaHusma

B.1.3.2.1 UyBCTBMTENLHOCTb MCKPOOOPa3ytoLLero MexaHu3Ma Heo6xoA1MMOo NPoBePATb 0, BO BPEMSA U Nocne Ka>Koi
cepum ucnblTannii no 10.3n 10.4.

B. 1.3.2.2 HacTpoiiky 1 NpoBepKy NpaBWbHOCTU paboTbl NCKPOOGPa3y3oLero Mexanusma Il Tuna ocywecTeAAOT
NOCPeACTBOM BK3IOUYEHUS €r0 B KOHTPONbHYIO 31eKTPUYECKYIO Lienb NOCTOAHHOTO TOKa vepes kaXk/ble 4000 3aMblKaHuii 1
pa3MblKaHuit CNbITYEMOI Lienu. MckpoobpasyyoLmii MexaHn3.M CHMTal T HaCTPOEHHbIM NPaBLUbIk0. eCAN NPOUCXOAUT BOC-
nnameHeHne nNpecTaBnTeNbHO! (COOTBETCTBYOLEe aKTUBU3MPOBAHHON UCMbITaTeNbHON B3PbIBOONACHO CMeCK) B3pbIBO-
onacHoii cMecu ¢ BepoSiITHOCTbIO He.meHee 0.05.

b.1.3.2.3 MapameTpbl KOHTPONLHOA Lenu A8 UCKpPoobpasylollero MexaHusmMa I Tuna aHanornyHbl napameTpam
KOHTPONLHON Lenu ans uckpoobpasyoLiero mexanusma | Tuna, ykasaHHoim 8 10.3.

b.1.33 O6nacTb NPUMeHEeHWS UCKpoobGpasywlWwero mMexaHusma

B.1.3.3.1 Vickpoobpasytownii MexaHnam I Tuna npegHasHaueH Ans UCMbITaHUA Ha NCKPO6C30MacHOCTb MHAYKT MB-
HbIX W eMKOCTHbIX 31eKTPUUECKUX Lieneii, a TaK.>Ke ApYrux KOMOWHMPOBAHHbIX Lieneil, eciu OH BOCMPOW3BOAUT ANA HUX
Hanbonee onacHble ycnosus paspsfoobpasosaHus. Vickpoobpasytowuii MexaHusm |1 Tuna mMcnonb3ylT ANS UCNbITaHus
3NeKT PUYECKMX Leneil npu Tokax 6onee 3 A. rae He MOXKeT 6bITb UCMONb30BAH MexaHn3m | Tuna. MapameTpbl UCAbITYe-
MblX Lienei LONKHbI UMeTb CreflytoLLue npefienbHble 3HaueHns:

a) ucnblTaTeNbHbIl TOK— He 6onee 10A;

6) paboyee Hanps>KeHne— He 6onee 1000 B;

B) UHAYKTUBHOCTb Uenn— He 6onee | TH:

r) yacTora Taka— He 6onee 1.5 MI'u.

MpumevyaHunsa

1 WckpooGpasyrwwmii MexaHusm M Tuna He MMeeT MafbiX CKOPOCTell pa3BefjeHnsl KOHTaKTOB W He MOXKeT 6bITb
1CNONb30BaH 435 UCMbITaHUA Ha NCKPOBC30NacHOCTb OMUYECKNX UCMEN.

2 lMpu NpoBefeHUN UCNbITaHWA cnefyeT NPUHUMATb Mepbl, YT006bl TOK B MHAYKTNBHbIX LLeNsAX BO BPEMS 3aMKHY TOro
COCTOSHUSA KOHT aKT 0B NPUHUMAs yCTaHOBMBLUEECH 3HAYEHWE, @ KOHAEHCATOp B NepUos Pa3oMKHY TOro COCTOAHUA KOHT akK-
TOB MONHOCTbIO 3aps>Kascs.

B.1.3.3.2 Ecnu uckpoobpasytoLnii MexaHusm |1 Tuna npuMeHsIOT ANS UCNbITaHwuii Lieneii ¢ napameTpamu, BbIXOAA-
UMK 3ayKasaHHble B b. 1.3.3./ npefenbl, HEO6XOAMMO KOHTPONNPOBATL COXPaHEHWNe ero YyBCTBUTENLHOCTY U NPU HE0bX0-
AMMOCT U NPUHUMAT b CheumnanbHble Mepbl 415 ee BOCCTaHOBEHUS UM YMeTa ee U3MeHeHNs B pe3ynbTaTax UCbITaHui.
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MpumevyaHunsn

1 Ecnn vcnbiTaTenbHblii TOK npeBbilaeT SA, HarpeB KOHTaKTOB MOXKET CTaTb AONOAHUTENbHON MPUUMHOI BOC-
nnameHeHns. genas HefocT0BEPHbIMM Pe3yNbTaTbl UCNbITaHWiA.

2 EMKOCTHbIe ¥ UHAYKTWBHbIE Lenu ¢ 60NbLUNMU NOCT OSHHBIMUY BPEMEHW MOXKHO UCTbIThIBATb MeTOAaM YMeHbLLEHNS
4acTOTbl BpalLeHMa NCKPoobpasytoLLero MexaHu3ma. B cnyyae ncnarb3oBaHus uckpoobpasytollero mexaHusma N Tuna ana
UCMbITaHNIA eMKOCTHbIX Lieneii JOMKHO 6bITb UCKAKOYEHO NOCTOSHHOE COMPUKOCHOBEHWE HECKO/bKMX MPOBOAOYEK C ANCKOM
nunbl. Hanpumep, gonyckaeTcs ycTaHaBAMBaTb ONpeAeneHHOe YMCNO0 NpoBakyek. YTOobbl MPOMCXOANNa NONHAA 3apsaka
e€MKOCTU B MHTepBasax MeXAy OTAeNbHbIMU cepuaMu UCKP. Mpu oueHKe eMKOCTHbIX Leneil Ka.aoe CONpUKOCHOBEHNe
NPOBONOKN C ANCKOM Nasbl PErMCTPUPYIOT Kak OHO UCKpeHue. Mpu 3TOM HE06X0AMMO YUMTbIBATb, YTO CHUXKEHNE YacTo-
Tbl BpaLLEHNA NCKPOO6Pa3syoLLEro MexaHn3Ma MOXKeT U3MEHUTb ero YyBCTBUTENbHOCTb.

b.14 Wckpoobpasywiwmb MexaHun3m 111 Twuna

b.141 KomeTpyKumns

b.1.4.1.1 Hckpoobpasytowmii mexaHnsm 111 Tuna (pucyHok b.10) cocTOMT W3 ABYX Nap ponnkos. Ponnku Ka>kzaon
napbl NPMXKNMAOTCA APYr K Apyry. YacToTa BpalleHus BepxHell nmapbl PONMKOB B YeTbipe pa3a MeHbLUe YacTOoThl Bpalle-
HWA HUXKHelW napbl.

B.1.4.1.2 MegHyt Ny><eHyl0 NPOBONOKY AnameTpom 0.26 MM ¢ GapabaHa W BepxHel mapbl POANKOB MOAaT Ha
HU>KHIOK Napy pasvukoB Yepe3 CTEeKNAHHYI0 KON60UKY, NPOMbIBAEMYHO B3pPbIBOONACHOI CMechbio. [poBonoKa nocne BbIxoAa U3
KON6OYKM 3axBaTblBaeTCA HUXKHE Napoii pOMKOB W, BCNeACTBME PA3HOCTW CKOPOCTEN BpaleHUss BEPXHWUX U HUDKHUX
pasuKoB, pBeTCA B KONGOUKe.

B.1.4.1.3 Viccnegyemyto Lienb NOAKNOYAT K HUXKHER M BepXHel nape pasnKoB. 3aMblKaHWe Leny NPOUCXOAUT BHE
KONBOYKM B MOMEHT COMPUKOCHOBEHUS C HUXKHEN Napoil ponnKoB. Pa3MbikaHue Lenu npoucxoAuT BO B3pblBYATON CMecH B
MOMEHT paspbiBa 33pOBONOKM B KON60OYKe. CKOPOCTbpasMblkaHa KOHTakToB— 0T 0.240 3.0m/c. YacToTa MCKpPeHNA—
oT 140 30pa3 B cekyHay. pu cKOpPOCTU pa3MbiKaHUii KOHTakToB 0,6 M/C BpeMs 3aMKHYTOr0o COCTOSAHWSA Lienyu 0Kono
KOMe.BpeMsa pa3OMKHYTOro COCTOAHNA Lenn— okono 114 mc.

b.1.4.1.4 ConpoTuBNeHWe [BYX Nap POAUKOB U 3a>KaTOoi Me>XKay HUMWU NPOBONOKMN Nepef ee paspbiBaM— He 6onee
0,03 Om. Pacxop B3pbIBOONACHON CMecH PeryampyoT oT 2 o 5 cm-/c.

b.142 KanubpoBka uUCKpoobGpa3ywlWwero MexaHWsIma

B.1.4.2.1 UyBCTBMTENBHOCTb MCKPOOGPaA3ytoLLLero MexaHu3Ma Heo6xoA1MMOo NpoBepsTh 0. BO BPEMSA U MOCe Ka>K/oi
cepuu ncnbliTanwii no 10.3n 10.4.

B. 1.4.2.2 HacTpoiiky 1 NpoBepKy NpasuabHOCTY paboThl 33eKPo06pasytoLLero MexaHusama 1/1 Tuna ocylwec TBAAOT
nocpeAcTBOM BKNOYEHMS €r0 B KOHTPOMbHYIO F3eKTPUYECKYHO LieMb NOCTORH330r0 ToKa vepes KaXkble 4000 3aMblKaHWii n
pasMblKaHuit UCMbITYEMON Lenn. MexaHn3M CUMTalT HACTPOEHHbIM NPaBUIbHO, eCY MPOMCXOANT BOCTaMeHeHue npes-
CTaBMTeNbHO (COOTBETCTBYIOLLEN aKTUBU3MPOBAHHO UCNbITaTeNbHON B3pbIBOONACHON CMeCK) B3pbIBOONACHON CMecH ¢
BEPOATHOCTbIO He MeHee 0,05.

b.1.4.2.3 MapameTpbl KOHT paLioii Lenu AN uckpoobpasytollero MexaHusma 111 Tuna aHalrnyHbl napameTpam
KOHTPO/bLHOIA Lienn Ans nckpoobpasytoLiero MexaHnama | Tuna v npueegeHbl B 10.3.

b.143 O6nacTb NpPUMeHeHMA UCKp oobpasyluwero mMexaHusma

B. 1.4.3.1 ickpooGpasyrowmii MexaHnam 111 Tuna npegHasHayeH Ans UCMbITaHUi Ha UCKPO6Ee30nacHOCTb UHAYKT UB-
HbIX 3NEKT PUYECKUX Lieneli, @ Tak>Ke ApYrnx KOMOUHNPOBAHHBIX Lieneid, eCnu OH BOCNPOM 3BOAUT AN HUX Hanbonee onacHble
ycnoBus paspagoobpasosaHus. Vickpoobpasytowmii MexaHu3m 111 Tvuna Ucnonb3yloT ANS UCTbITaHWA 3NeKT pPUYecKux Lenei
npu Tokax 6onee 10 A. rae He MOryT 6blTb MCNONb30BaHbI UCKPOO6pasyLe MexaHusmbl 1 1 11 Tunos. MapameTpbl
UCMbITYEMBbIX Lieneid AOMKHbI UMeTb CnefytoLne npedebHble 3HaueHus:

a) KOMMYTUpYeMblii TOK UCNbITYeMON 3NeKT PUYECKON Lenu He AON>KEH NPeBblllaTb 3HAYEHUA, NPU KOTOPbIX MHAYK-
TUBHOCT b UCKPOOBPA3YHOLLLEro MeXaHn 3mMa 1 NPUCOeANHNT eIbHbIX NPOBOAOB HaYNHae T OKa3blBaTb BANAHUE HA Pe3yibTaThbl
MCNbI TaHWiA;

6) pab6ouee Hanps>@<eHne— He 6asee 1000 B:

B) MHAYKTUBHOCT b— He 6onee 1TH;

r) yacTtora Toka— He 6onee 1,5 MI'u.

MpumeuvyaHns

1 Vickpoobpasytownii Mexannam 111 Tuna He MMeeT MasblX CKOPOCTEN pa3BefieHNsi KOHTAKTOB U He MOXKeT 6biTb
MCNONb30BaH ANA UCMbITaHWUA Ha MCKPO6e30nacHOCTb OMUYECKNX Lienen.

2 Mpu NpoBefeHNN NcnbITaHwii cnefyeT NPUHUMATb Mepbl, YTOObI TOK B MHAYKTWBHbIX LLeNsX BO BPEMSA 3aMKHYTOro
COCTOSAHUA KOHTaKTO0B NPUHUMA3 YCTaHOBUBLLIEECA 3HAYEHMe.

b.1.4.3.2 Ecnu uckpoo6bpasytoLlnii MexaHusm 111 Tuna npuMeHsoT 48 UCMbITaHui Leneil ¢ napameTpamu, BbIX0As-
WMMK 3ayKasaHHble B 5. 1.4.3.! npedenbl, HEO6XOAMMO KOHTPONMPOBATb COXpPaHEHWUE ero YyBCTBUTENBHOCTY U NpN He0bXo-
AMMOCTW NpUHamMaTb CheLnanbHble Mepbl Ans ee BOCCTAHOBAEHUS UM yMeTa ee U3MEeHeHNs B pe3yNbTaTax UCTbiTaHui.

MpumeyvyaHune — Mpu 60/bLUMX TOKax B MCHbITyeMOIZ Lenun Harpes KOHTaKTOB MOXKET CTaTb ,qOI'IO}'IHI/ITeﬂbHOﬁ
anHMHoVI BOCNnnamMeHeHua, Ae.3as HefOoCTOBEPHbIMWN Pe3yNbTaThbl UCNbITaHWiA.
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PucyHok B.1— KnHemaTnyeckas cxema UCKpoobpa-
3yloLLero mexaHmsma | tuna
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PucyHok b.2 — KagmueBblii KOKrakTHbIA ANCK

PucyHok b.3 —[lepxartens NpoBoioYeK
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oTBepcTue Ana MWA; 6 —NOKO/Mb OCHOBaHMsA: { — BONb()pamMoBas NPOBO/OYKa: fl - fepXaTenb NPOBONOUEK; 9— 3KUMHON BUHT;
12 —kamepa; 12 — KaAMWEBbI KOHTAKTHbI AUCK; 14 — pou HOBOE YMN/IOTHEHWE;

| — Maonupylowan nNacTuHa. 2 — MOAMON TOKa; 1— wionnposamuuu 60NT: 4 — M30NMPOBAHHBIA NOAWUNHUK; S — BbIXOAHOE
N — saxum:
IS — BxoaHoe oTeepcTue anA rata; 16 — wecTepHs 50:12; 17 — m3onuposaHHas mydTa; 1S — npusogHoii asuratens ¢ pesykTopom

10 - HaXWMHaa nnacTuHa;

PucyHok B.4 —Cxema TUpbINHOWA Kamepbl ANS1 UCMbITaHUIA Ha MCKPOBE30MacHOCTb
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5 —sbIKOYaTenb; F— npeaoxpaHu-
me/b; Tp —TpaHctopmartop; D —au-
OfIHbI/i BbIMPAMUTENbHBIA Moci; A —
pesucTop; Al —NpUBOAHOI ABUraTeN;
| —curHanbHas namna; 2 — Jatuvk
[18BNEHNA. 3 — Y[EPKMBAIOLLINIA KOH-
TaKT; 4 —pere; s —KHOMKa copoca

PucyHok B.6 — 3OnekTpuueckas

CXeMa aBTOMaTM4ecKol OCTaHOB-

Ku paboTbl BTPbIBHON Kamepbl C
HOMOLLIbHO JaTUMKa AaBNeHns
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| —nofBog, NUTaHWs; 2 — MenKuii 6pycok: J — Bosbthpama Wm MpoBONOYKa; 4 —M30MMPYHoLLAs NiacTvHa

PucyHok b.7 — YCTpOIACTBO 4151 NOATOTOBKM BO/bL(PAMOBbLIX NPOBOOYEK METOAOM OMMaBAeHUM

Il pyumeyaHunc —OnnaBneHHbIe WAPUKN CHATb LUUNYNKAMU.

Tp —Tpakcthopmatop ¢ Naowwatb» no-

MepeyHoro ceveHnn cepaeyHmka 19 cm2

| —Bo/bhpamoBas  MPOBOMOYKE;, 2 —
MefHble 6pycku

PucyHok B.8 — MpuHuyunuansHas

3NeKTpuyeckas cxema YycTpolicTBa

NOArOTOBKM BO/b(PaMOBbIX MPOBO-
NOYeK MeTOAOM OMnaBfeHus

| —nOABYKHBIA KOHTAKT; 2 —Henos-
BWKHbIA KOHTaKT: 3 —/WUCK MNOABWK-
HOTO KOHTaKTa. 4 — r/iaCTuHa Hernog-
BVKHOTO KOHTaKTa: 5 — KpenexHblii
60.IT MOABIKHOTO KOHTaKTa; 6 — Bpa-
LLAMOLLMIACA Ban MOABMKHOMO KOHTaK-
Ta: 7 — KpenexHau CToika HeropBuxk-
HOrO KOHTaKTa

PucyHok b.9— KuHemaTunueckas cxe-
Ma uckpoobpasyrlero MmexaHuama //
Tuna

W
20A
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/ - GapabaH C MpOBO/MOKOW; 2 — MofaLLMe POMKK; 3 —
[JaTunK B3pbIBA: 4 — B3pbIBHAA Kamepa: 5 — npyHUMatoLLe
PONMKN: 6 — MPUEMHWK AN UCMOMb30BaHHbIX MPOBOMOYEK

PucyHok B. 10 — KnHemaTnyeckas cxema nckpoobpasyto-
lero mexasusma L Tuna
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MPUNNOXXEHNE B
(cnpaBoyHOe)

MpuMepbl MOHTAXa 3MEMEHTOB 3/1EKTPO06OPYAOBAHNS.
M3mepeHune nyneit yTeuku, 3al0p0B H paccTOsIHWIA pasaeneHns Yepes
3a/IMBOYHbI KOMMAYH/ 1 TBEPAYIO U30NSLMIO

B.1 BNOK HCKPO3allHTbLl Ha AMOfax C NPOBOMIOYHLIMU BbIBOJAMU

a — 9eKTpUYeckas Cxema; <6—HaBeCHOW MOHT&K: O -—TreyaTHbIi  MOHTaX;
V - WYHTVPYOT Ui @HOA: R —TOKOOrPaHMUH Te/IbHbIA PELLIETOP: € — K HCKPO6C
~OnacHol Lienu (LLYHTUPYIOLLEMY 37eMeHTY); 1 —naHenb; 2 —nposat: 3 —ne-

YaTHbI NPOBONHHK

PucyHok 8.1 — Mpumep BbINONHEHUA 610KA MCKPO3aLWM T bl HA AXOAaX C MPOBO-
NIOYHbIMUW BbIBOAAMU
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B.2 BNOK WCKPOLILWHTbLI Ha TUpUCTOpax

a — JeKTPUYeECKUM cxema:  (5—HaBec-
HO MOHTX. B —MeyYaTHbIA MOHTAX:
V —uymTvipytolmii Tvpuctop: R - To-
KoOrpaHHuMresbHbIL pentcTop; e —K ue-
KpoGe3omacHol Lenu (LyHTUpYtoLwemy
3neMeHTy): / - naHenb: 2 —npoBO3:
3 —/1enecToK: 4 —neyatHblliAi HPOHOMHWK

PucyHok B.2 — lpumep BbINONHEHUSA
6noKka WUCKpo3aWMTbl Ha TUpucTopax

B.3 MoHTax V10.151HOHHOA Tpy6Ku

/ —MECTO MPUCOC/MHCHHS MPOBO3a: 2 - HIOMAMHM MPOBO3a: 3 — U30Ns-
LIMOHHas TPyBKa; 4 —MecTa 3arofHEHNs U30NSLMOHHBIM KNeeM. 5 —OCHO-
BaHME LUTEMNCENbHOK pasbeMa

PucyHok B.3 — TMpumep nocagku Ha Knei U30NALMOHHONW Tpy6KN
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B.4 VwcpcHUC nyTeit yTeuku, 3a30p0B 1 PaCcCTOAHUIA pa3feneHns Yepes 3a/IMBOYHbIA KOMMayHA, U TBEPAYIO UH0-
JIAUM0

B4.1 3a3opbl M paccToAHUA pa3feneHua yepes KoOMnNnayHa v TBepayl
ns3onauunito

B.4.1.1 HanpspkeHne ATS NpoBefeHnst OLEHKM AO/MKHO ObiTb ONpPeaeneHo B COOTBETCTBUM C 6.4.2.

B.4.1.2 3a30p paccmaTpmBatoT KaK caMoe KOPOTKOE PacCTOSHVE NO BO3LyXY Mexay AByMS MPOBOAALLMMM yac-
TAMW. ECny Mexxay NpoBOAALLMMM Y4aCTAMU UMEETCH M30/MPYHOLLAas AeTaslb, HanpyMep Meperopoaxa, paccTosHuie
U3MEPSIOT BAOMb MYHKTVUPHbIX IMHUIA, KaK MoKa3aHo Ha pucyHke B.4.

B.4.1.3 Ecnm paccTosiHue Mexay TOKONPOBOAALLMMM HacTAMM HabMpaeTCs YaCTUYHO 3a30POM M YaCTUYHO pas-
[enuTenbHbIM PacCTOsHUEM Yepe3 KOMMayHZ, v (M) TBEPAyHo M30MSALMIO, SKBUBAIEHTHbIN 3a30p UMM PaccTosHue
pasfeneHust yepe3 KOMMayHA, MOXHO paccumMTaTth, Kak OnucaHO HUXe, a NOJYYEHHYH BEeNWYMHY 3aTeM CPaBHWUTL C
BE/IMYMHOI B COOTBETCTBYIOLLEM MYHKTe Tabnuupl 4.

JonycTtum, 4To Ha pucyHke B.5 A — 3T0 3a30p. B — 3r0 paccTosiHie pasdenieHnst Yepes 3a/MBOYHbIA KoMNa-
YHA. & C —pacCTosHVe pa3feneHns yepes TBEpayHo N30NAuuIo.

| —nNpoOBOAHUK: 2 — 3a30p; 3 —Meperopoaka

PucyHok B.4 — V3mepeHuve 3a3opa PucyHok B.5 — V13mepeHune CnoxXHbIX paccTto-
AHUIA

Ecnn A MeHblue, YeM NpuBeAEHHOe 3HaueHue B Tabnuue 4. And onpefeneHns 3KBUBaIEHTHOrO PaccTOsHWA
pasgeneHunst MOXHO MCMOMb30BaTb OAHY 13 MPUBEAEHHBIX HUXE Tabnuy, ¢ KOah(uumeHTaMu, Ha KOTOPbIE YMHOXaOT
13MepeHHbIe BENIMUMHBI. TPy pacyeTax He yUMTbIBAKOT 3a30Pbl UM pasfeneHns MeHblue 1/3 COOTBETCTBYIOLLMX 3Haue-
HWiA No Tabnuue 4.

Pe3ynbTathl pacieToB N0 ONpPeAENEHN0 KXKA0ro SKBUBAIEHTHOTO PaCcCTOSAHWA PasfeNeHnst HyXKHO CIOXWUTb U
CPaBHUTb C COOTBETCTBYIOLLMM 3HAYEHUEM W3 Tabnuubl 4.

Yrob6bl 1CNONb30BaTh NYHKT 2 (3NEKTPUYECKUIA 3a30p) M3 Tabnuubl 4. HEOGXOAUMO YMHOXUTL U3MEPEHHbIE
3HAYEHNS Ha crefyroLme KO3MULMEHTbI U pe3y/bTarbl CIOKUTb:

3HaueHre HarpsbreHn n<108 0Bsn<3s Vi 30s
Myt A 1 1 1
YTEUKM,
MM B 3 3 3
c 3 4 6

Yrob6bl 1CNonb30BaTh CTPOKY 3 (PacCTosHMe pasfeneHns Yepes 3a/IMBOYHbIA KOMMayHA) 13 Tabnuubl 4. Heo6-
XOAYMO YMHOXMTb U3MEPEHHbIE 3HAYEHMSA Ha Criefytolme KO3hMLMEHTbI U pe3ybTaTbl CIOXUTD:

PrvkkvL HanpsbreHua V<108 10Bs N <308 ni3s
Mytn A 0,33 0.33 0,33
YTEuKM.
MM B 1 1 1
C 1.00 133 2.00

YT06bI NCNONb30BaTL CTPOKY 4 (paccTosiHMe pa3fefieHns Yepes TBepAyHo U30M15LmMio) 13 Tabnuupl 4. Heobxoaw-
MO YMHOXWTb U3MEPEHHbIE 3HAYEHUSI HA CIefytoLLMe KOAMMULMEHTbI N PE3YNbTaTbl CIIOXUTL:

13
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PasHOCTb HanpsbkeHys n<108 1oBSa<308s ur 30B
MyTn A 0,33 0,33 0,33
YTEUKM,
MM B 100 0.75 0.55
c 1 1 1

B.5 Jlyra yteuku

B.5.1 HanpsbkeHue ana npoBeAeHNs OLEHKN JO/MKHO ObITb ONpeaeneHo B COOTBETCTBUM C 6.4.2.

B.5.2 jivHa myTy yTeUKM JOMKHa BbITb M3MepeHa BAOMb MOBEPXHOCTW M30SUUM, Kak MOKa3aHO Ha pUCYHKe
B.6.

B.5.3 Ecnin Ha NOBEPXHOCTUN U30IALMN UMEOTCH BbleMKM U 6apbepb! (Neperopoakm), NokasaHHble Ha PUCYH-
ke B.6. To:
a) 4/MHY NYTW YTeYKN U3MEPSIIOT BOKPYT 1060V BbIEMKY Ha MOBEPXHOCTW, €CAN LUMPUHA BbIEMKU HC MeHee
3 MM,

6) ecnv 130M1ALMOHHaA neperopoaka nnn Gapbep YCTaHOB/EHbI, HO HC BK/IEEHbI, AJIMHY NYTU YTEYKN n3meps-
10T 60 Haf, MO0 NoA, NEePeropoaKoNi, B 3aBUCKMOCTU OT TOK. Kakasi BeMUYMHa MEHbLLE;

B) €CMN NeperopoAka, onvncaHHas B NOAMyHKTE 6), BKIeeHa, A/MHY MyTW YTeuky BCeraa U3MepstoT Haf nepe-
rOPOZKONA.

| —nognioxKa: 2 —60opa3aKa: 3 —Oapbep. 4 —Knen

PucyHok B.6 — M3mMepeHvie 4/IMHbI NyTW YTEUKK

B.5.4 Ecnn ons cOKpalleHun A/ivHbI
MyTU YTEYKN UCMOMbB3YIOT NaK. W Nakom no-
KpbITa TO/IKO YacCTb MyTW YTEYKMW, KakK no-
Ka3aHo Ha pucyHKe B.7. 06LLYtO IKBUBANEHT-
HYH I/IMHY MY T YTEYKN CPaBHUBAOT C NMYHK-
TOM 5 nnn 6 Tabnuupl 4 ¢ 1Cnonb30BaHNEM
CnefytoLLEro pacyeTa: /1 CPaBHEHUs C NyH-
KTOM 5 crieflyeT yMHOXWUTb B Ha 1, a A —Ha

I —aK 2 —nposoHAC J —goka 5 3. /19 CpaBHEHUs C NYHKTOM 6 crieayet ym-
PucyHok B.7 — V13mepeHune CNoxXHbIX PacCcTOsHWIA HOXWTb B Ha 0,33 N A Ha |. Pe3ynbTarsl crio-
XUTb.

Mpun McyaH ne—Jlak MOXET NOKPbIBaTb WM HE MOKPbLIBATH NPOBOAHKK.

14
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NMPUNOXEHWE T
(cnpaBoyHOE)

[epmeTnsauns

MpumeyaHue —PucyHkn I.! NoKasbIBatOT HEKOTOPbIE BAPUaHTbI MPUMEHEHUA FepMETU3aLMN KOMIayH-
oM. PucyHoK I.2 nokasblBaeT Agpyrvie cnydan NpUMEHEHNst repMeTUKa, KOraa HC UCMO/b3YHOT 0BO0MOUKY.

.1 CuenneHve

MpumeyvyaHune — Bce BbicTynalolme M3 CTOS repMeTMKa YacTu 3MEKTPUYECKOW NEHW [OMKHbI ObiTh
3aKPbITbl KOMNayHAOM. KomnayH/ [O/MKeH VMETb CLEN/IEHNE C 3TVMM MOBEPXHOCTAMMU Pasaena.

I.1.1 VcknoveHne TpeboBaHUM K NyTAM YTEUKN ANS 3MEMEHTOB, 3a/MTbIX KOMMayHAOM, OCHOBaHO Ha OTCyT-
CTBMM BO3MOXHOCTW 3arpsisHeHusi. BennumHa CUT (CpaBHUTEMBHOTO MHAEKCA TPCKUMHIOCTOMKOCTU) B CYLLHOCTM
ABNAETCA OLEHKON CTENEeHW 3arpsi3HEHUs, HeO6XOAMMOro /1 TOro, YTOGbl BbI3BaTb NPOGON pasfeneHns Mexay
TOKOMNPOBOAALLWIMW AeTangMu. Ha OCHOBaHUM 3TOTO MOXHO CLeNaTh CefytoLme AONyLLEeHNA:

- €C/IN BCe 3MEKTPUYECKME YaCTU U NOLN0XKKA NO/HOCTLIO 3aKPbITbl 060/04KAMM 1 HW OfiHA YaCTb He BbIXOAUT
3a Npegerbl 3a/IMBKY KOMMNAyHAOM, TOrAa HET pyCKa 3arps3HeHst U NMO3TOMy NPOGOIi Or 3arpsi3HEHNs HEBO3MOXKEH;

- ecnv Ntobas YacTb LEHW, HanpUMep OrONEHHBIA UM U30IMPOBaHHbIA NPOBOAHWK, 3NIEMEHT WM MOANOXKKA
MeyaTHoON MnaTkl, BbIXOAAT 3a NPesenbl KOMNayHAa UM OH He MIOTHO NpuieraeT K rpaHnue pasgena, ro TaM MOXeT
06pa30BaThCA 3arps3HEHNE U BO3HWKHYTH NPOGONA.

.2 Temnepatypa

I.2.1 TemnepaTypa 3a/IMBO4YHOrO KOMMNayHa AO/MKHa COOTBETCTBOBATL 6.4.4.

MpumeyaHunsa

1 Bce KOMMayHabl VMEKT MaKCUMasbHYH TeMnepaTypy, Npy MPEBLILIEHNA KOTOPOW OHW MOTYT TEPSTL WK
M3MEHATb CBOW CBOICTBA. Takne M3MEHEHUS MOTYT BbI3BaTb 06pa30BaHu e TPELLWH U HapyLLeHWe CTPYKTYPbl KoMna-
YHOA 1 NOB/eYb 3a COOO AOCTYN B3PbIBOONACHOW CMecK K 6onee HarpeTbiM, YeM HapyXkHasi, MOBEPXHOCTSIM KOMMa-

2 TepMeTU3MPOBaHHbIE KOMIMOHEHTbI MOTYT GbiTb GO/IEe FOPSUMMU UK GOfee XONOAHBIMM, YeM OHW Bbln Gbl
Ha OTKPbLITOM BO3yxe, B 3aBUCUMOCTY OT- TEMN/IONPOBOAHOCTY KOMMNayHAa.

1 2 3
e Y1l oy
\w y
/

A a n
/X X /I 3

a) be3 06010u4Km

6) MonHas B) OTKpbITas r) O6onoyka
060/104Ka 060no4Ka C KPbILUKOV

| —cBOGOAHAA MOBEPXHOCTb; 2 —TEPMCTU3NHMK;  MOMOBMKA 3HAYeHUM H3 MyHKTa 3 Tabnmubl 4 NP MAHUMATBHOM 3HaYeHWN
| MM: 3 — KOMOHEHT, |«PMETUTUDYIOLLMIA MaTepuan He [O/DKeH MPOHUKATL: 4 — 1ePMCTUSUPYIOLLIMM MaTepual, TOMLWMHA HC
33aHa: 5 —MeTaMyeckas Moy M301ALMOHHaS 060/104Ka: /19 MET/ITIMYECKOI 060/I04KM TOMLLUMHY He yKalusatoT. (cM. 6.4). ana

H30NAUMOMHON 060MOYKU TO/LLMHA M30NALMM [O/MKKa COOTBETCTBOBATL 3HAUEHUIO MyHKTa 4 Ta6]'II/ILI|bI 4

PucyHok I'.1 — lNpumepbl repmMeTusnpoBaHHbIX Y3108, COOTBETCTBYIOLLMX 6.4.4. 1 6.7
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U— — —I. ..J

MUHUMa/IbHas TOMLLMHA 0 CBO6OA-
HOVi MOBEPXHOCTU — | MM

a) MexaHnyeckas 3awmTa

MUHWManbHas TOMLWMHA O CBOGOAHOW MOBEPXHOC-

™ —1 Mm

r) 3awwra npefoxpaHuTeneid B UCKPOBC30MacHol Leni

TonwyHy onpegensioT no Temnepa-
Type BHeLUHeli MOBEpXHOCTU

6) Tepmuueckas 3almra

MpUMeHsAOT TpeboBaHUs, COOTBET-

CTByHOLLME NYHKTY 3Tabnuubl 4. Mu-

HUMa/IbHas TOMLMHA A0 CBOGOAHOM
NoBePXHOCTN — 1 MM.

B) PasgeneHue Lenei

MUWHVWManbHas TONWMHA [0 CBOBOAHON MOBEpPXHOC-

™—1 MM

,EI,) VcknoveHne npoHVKHOBEHWS B3prBOOI'IaCHOIZ cMecn

PucyHok .2 — MprmeHeHne repmeTmsaLmm 6e3 060/104KM
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Knouesble CoBa: 3/1eKTPO06OPYAOBaAHME B3PbIBO3ALIMLWENHOE, UCKPOGE30MacHas aNeKTpUYecKas Lersb,

nckpobesonacHoe 3n1eKTpoobopyaoBaHNe, CBA3aHHOE 31eKTPoo6opyj0BaHMe, MPOCTOe 3/1EKTPOO6OpYyAOBa-
HUe, 3NeKTPUYECKNiA 3a30p, NyTb YTEUKM MO MOBEPXHOCTU 31eKTPOU30ALNOHHOIO MaTepmana, Mckpoobpa-
3ylOLWNiA MexaHn3M, NCKPO6BE30nacHbIi TOK, KO3 puUMmMe>rT HCKPo6e30NacHOCTH
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