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FOCT 31610.11—2025

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 NOOrOTOBINEH ABTOHOMHOW HEKOMMEpPYECKOW HauWoHanbHOW opraHusauuen «Ex-ctaHgapt»
(AHHO «Ex-ctaHpapT») Ha ocHoBe cOOCTBEHHOMD Nepeeona Ha PYCCKWIA s3blK aHrMoA3bl4HOW BEPCHMW CTaH-
4apTa, yKasaHHOro B NyHkTe 5

2 BHECEH ®epgepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETrYNMPOBaHUIO U METPONOrK

3 MPUHAT MexrocynapcTBEHHbIM COBETOM MO CTaHAAPTM3aLMM, METPOMNOrun 1 cepTudukauumn (npo-
Tokon ot 31 nonsa 2025 r. Ne 187-)

3a NpUHATWE NporonocoBann:

KpaTkoe HaumeHoBaHUe CTpaHbl Kog ctpaHbl no MK CokpaleHHoe HaunMeHOoBaH1e HaunoHansHoro opraHa
no MK (MCO 3166) 004—97 (CO 3166) 004—97 no cTaHgapTuaaunm
AzepbangxaH AZ AactaHgapTt
ApmMenunn AM 3A0 «HauuoHaneHBIA Oprad No cTaHgapTU3auun

1 meTponoruny Pecnybnvkn ApmeHus

Benapycbk BY [occtanpapt Pecnybnnkn Benapyck

Kvpruznsa KG KblpreisctaHgapt

Poccus RU PoccraHgapt

TamKukmucTaH TJ TapxukcTanoapt

YabekucTaH uz Y3abeKkckoe areHTCTBO Mo TEXHUYECKOMY
perynupoBaHuio

4 MNpukasom PenepanbHOro areHTCTBa MO TEXHUYECKOMY PeryrnvpoBaHuWio M MeTpororumn ot 28 aerycTa
2025 1. Ne 960-cT mexrocygapcTBeHHbin ctaHgapTt MOCT 31610.11—2025 (IEC 60079-11:2023) BBegeH B
JelcTBMe B Ka4yecTBe HauMoHanbHoro ctaHgapTa Poccuiickoin ®epepaunn ¢ 1 auBapa 2027 r. ¢ npaBom Jo-
CPOYHOro NpUMEHeHNs

5 HacToswwmnin ctaHgapT sBnsetcs MoguuLMpoBaHHbIM MO OTHOLLEHWIO K MEXKOYHapO4HOMY CTaHAapTy
IEC 60079-11:2023 «BapbiBoonacHbie cpefpbl. Hacte 11. ObopynoBaHme ¢ 3awmToi «MckpobesonacHasa uenb
«i» («Explosive atmospheres — Part 11: Equipment protection by intrinsic safety «i», MOD), Bkntovas MNo-
npaBky 1:2023 (IEC 60079-11:2023/COR1:2023), nyTeM BHECEHWS TEXHUYECKNX OTKIOHEHWH, BbiOENeHHbIX
KYPCUBOM, OOBACHEHUE KOTOPLIX NMPUBEAEHO BO BBEAEHUW K HACTOSALLEMY CTaHOAPTY.

HanmeHoBaHWe HacTOSLLEro ctaHgapTa M3MEHEHO OTHOCWMTENbHO HaWMEHOBaHWA yKasaHHOro mexay-
HapofHoro ctaHgapTta ans npusegeHus B coorsetcteue ¢ FOCT 1.5 (nogpasgen 3.6).

OnucaHne Brioka MCKpPOo3alWKUThl Ha CTabUnNMTpoHax NPUBEAEHO B AONONMHUTENBHOM NpunoxeHun OA.

MeToguka onpegeneHusi BOCNNaMeHSHLWEro Toka U HanpshkeHWsa npyuBedeHa B AONONHUTENbHOM Npu-
noxenun b.

CeefeHWsi O COOTBETCTBUM CChINOYHbBIX MEKIOCYAapCTBEHHbIX CTaHOAPTOB MEXAYHapoaHbIM cTaH4ap-
TaM, WUCMOSb30BaHHBIM B KA4Y€CTBE CCbIMOYHbBIX B NPUMEHEHHOM MeXAyHapoAHOM CTaHgapTe, NpuBeaeHbl B
JononHuTenbHoOM npunoxeHun 1B

6 BBAMEH NOCT 31610.11—2014 (IEC 60079-11:2011), MOCT IEC 61241-11—2011
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roCT 31610.11—2025

HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IEC, 2023
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2025

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro
n3gaHua bes paspelleHua PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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BeegeHue

HacTosilumin craHpapT €BnsieTca MOAUMUUUPOBAHHBLIM MO OTHOLIEHUK K CeabMOMY W3OaHUH
IEC 60079-11:2023.

CtanpgapT paspaboTtaH B pa3BuTue TEXHWYECKOro pernameHTa TamoxeHHoro cowsa TP TC 012/2011 «O
BezonacHocTn obopynoBaHus aAns paboThl BO B3pbIBOONACHBIX CPedaxy.

HacTtosilymiA cTaHgapT BXOAUT B KOMMNIMEKC CTaH4apTOB MO BMAaM B3pblBO3aLLMTbl Ans oB6opynoBaHus,
NPMMEHAEMOro BO B3pPbIBOOMACHbLIX cpeaax.

CtaHgapT npegHasHadeH ans HopmaTuBHoro obecneveHns obssatensHon cepTudukaunm M UCNbITaHUA,

B HacToswmiA cTaHAapT BKMKYEHbI OOMNOMHUTENbHbIE MO oTHoweHuo K IEC 60079-11:2023 nonoxe-
HWs (croBa), dpasbl, oTpaxatLwme noTpebHOCTH 3koHOMUK cTpaH CHI, BbigeneHHble B TEKCTE KYPCHUBOM,
a UMEeHHO:

- MPUMEHEHbI CCbIIKK Ha MEXrocyaapCcTBeHHble cTaHaapThl BMECTO MeXAYHapO4HbLIX U pernoHanbHbIX
CTaHOapToB;

- B cooTBeTcTBUM Cc TpebosaHuamu TOCT 1.5 B cBa3n ¢ HeBBegeHHocThio IEC 60085, IEC 60317-0-1,
IEC 60747-5-5, IEC 60747-17, IEC 61158-2, IEC 62133-2, ANSI/UL 248, ANSI/UL 746E, UL 810A, DIN VDE
V 0884-11 B KayecTBe MEXroCcy4apCTBEHHbIX CTAHAApPTOB AaHHbIe JOKYMEHTbl MepeHeceHsbl n3 pasgena Hop-
MaTUBHbIX CCbINIOK B CTPYKTYPHEIN anemeHT «bubnuorpadus»;
Mo BCEMY TEKCTY YyTOYHEHbl TpeDOBaHUA K PAcMOoNOXeHWI0 3HaKa «X»;
pobaBneHa Hymepauusa CTPoK B Tabnuue;
- B 5.2.1 yTo4YHEeHbl hOpPMYNUPOBKN;
- B 5.2.2 ons ypoBHA BUOA B3pLIBO3ALMWTLI «ia» UCKIKOYEHO NpuMeHeHne ko3ddpuumeHTa besonacHo-
ctn 1.0;

B 5.2.3 yTo4HeHbl TpeboBaHMs K BBEAEHUIO HEYYNTEIBaEMbIX NOBPEXOEHWIA;

B 5.2.4 yTo4HEeHa hopMynupoBKa;

B 5.2.5,6.2.3,6.5.9.1, 12.2 ncknoyeHa KOHKpeTu3auus ykasaHua cneumanbsHbiX yCnoBuiA NpUMeHeH s
TONbKO B cepTUdmMKaTe;

- B 5.3.1 yTouHeHa dopmynupoBka, gobaeneHa nHhopMaumus 0 BO3IMOXHOCTU WUCMOMbL30BaHWUA npen-
cTaBUTENbHbLIX 0OpPa3sLOB Lenen;

- B Tabnuue 8, cHocke d naMeHeH gMana3oH HanpsxeHuid «oT 150 no 400 B» Ha «oT 100 go 400 By;

- CKOPPEKTMPOBaH MepeyeHb UCMOMb3yeMblX COKpalleHHbIX TepMUHOB B Tabnuue 2 ¢ y4eTtom ocobeH-
HOCTEW PYCCKOro A3bIKa;

- UCKMoYeHo npumedanuve B 5.3.5 «Llenb, oueHeHHas ¢ MCNONb30BaHUEM XapakTepucTUK Uckpobeso-
nacHocTy 1 Tabnuu NpUNoXeHns A, MOXET Bbl3BaTk BOCNIIAaMEHEHWE NPWU UCMbITAHUM C UCMOMb30BaHWEM UC-
KpoobpasyioLLero ycTpoicTea. Tem He MeHee, TabnuLbl BCe e MOXHO MCMOoMb30BaTh A5 OLEHKU, MOCKObKY
YYBCTBUTENbHOCTb UCKpOODpa3syloLLero ycTpoNCcTBa BapbMpyeTcs, a 3HavYeHUs XxapakTepucTUK uckpobesonac-
HOCTW M Tabnwuu noslyyYeHbl Ha OCHOBE OOMbLUOTO KONMYeCcTBa Taknx UCMbITaHUAy;

- B 5.4.1 UCKNIOYEHbI CNOBA: «MMNW CO CCLINTKOW Ha aHanorm4HbIe YCTporcTBa» nocne « TemnepaTypHyto
Knaccuukaymio MOXHO OLEHUTL C MOMOLLLI TEMMOBLIX MOAENel Ha OCHOBaHUK MMeoLLencs MHpopMaLum
O TENMOBbIX XapakTepUCTUKax KOMNOHEHTOBY;

- 6.2.1 gONOMHEH NMpUMeYaHuemMm;

- B 6.3.1 3aMeHeHbl CNoBa «CHU3WUTh BEPOATHOCTb» Ha «UCKIMHYUTL BO3MOXHOCTE»;

- B6.3.5.1 1 6.3.5.2 yTO4HEHbI POPMYTNPOBKK;

- B 6.5.6.5 yTo4HEHO, 4TO TEMMNepaTypa ykasbiBaeTCa M3roTOBMTENEM mMarepuana,

- pasgen 7 gononHeH TpeboBaHWsAMW K AOKYMEeHTaLnu;

- 7.1 pononHeH TpeboBaHWem o HEOBXOAMMOCTHM y4eTa YCNOBUA MOHTaXa;

- B 7.3 yTOYHEHbI (POPMYNUPOBKN;

B 7.4.2 no6aBneHbl eAUHUL bl U3MEPEHUST;

- 7.7.4 OONOMNHEH NMPUMeYaHuemMm;

- B 7.6.3, nepeuncneHue c), fobaBneHo npMMeyaHune 2 ¢ yTOMHEHWEM, YTO TWMbl MPOBOAOB yKa3aHbl B
IEC 60317-0-1;

- B 7.6.5.1 yToyHeHa chopMynupoBKa B NpUMeYaHnu;

- 7.7.8 DONONMHEH NOSACHEHNEM BO3MOXHOCTW NMPUMEHEHMS UM POBLIX MOTEHLNOMETPOB;

B 7.10.3 yToyHeHbl TpeboBaHMA K 3onsaTopam B nepedncnennsx a) u b) n gobaeneHo npumedaHve;
- B 9.1.1 BBE4EHA BO3MOXHOCTb MCMOSIb30BaHNA CXEMbI C IKBUBAINEHTHLIMKW 3HAYEHUSMMU;
- 9.1.2 gononHeH 3Ha4YeHWAMU BpeMeHW ANA OOMNYCKOB, yToYHeHa (POPMYINPOBKa;

VI
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- B 9.14.1.1 yganeHa getanusauunsa nony4eH1si asnemMeHToB 1 6aTapen oT UX N3rOTOBUTENS;

- B 9.14.3.2 UCKNOYEHO NpeanoXeHne B NpUMedYaHnn 2, 0 ToM, YTO NpoBoauTcsa paboTta no peleHuo
npobnemMsl NPUMEHEHUSA NMUTUA-UOHHBIX 3NEeMEHTOB;

- B9.14.3.3 n E.1 ccbinkn Ha IEC 62133 1 IEC 61158 3ameHeHbl NpUMeYaHuaMU;

- B 10.4 npobaeneHo npumMedaHue co cchinkon Ha 1ISO 2859-1;

- npunoxeHne A gonofnHeHo absauem, YTOYHAKLWWM NpUuMeHeHne Mckpoobpasylowero ycTponcTea, a
Tawke rpaduKkamm Ans MHOYKTUBHbIX Lenew;

- B E.1 pobasneHo npumeyaHue co ccbinkon Ha IEC 61158;

- D.8 pononHeH NpMMedYaHueM, YyTOUHSOLWMM OLEHKY SHEPIMM NepexoHoro rnpolecca;

- TEeKCT NpUNoXeHnsa F CKOppPeKTUPOBAH M ero NoNoXeHWUs PacnpocTPaHSaTCA U Ha MCTOYHMKM NMUTaHKUA,
BPeMS BOCCTAHOBMEHWS KOTOPLIX HE MOXET ObiTb 3HAYUTENBHO YMEHbLLIEHO OIS NPOBEAEHWS UCTILITAHWIA;

- B npunoxeHun H npumepbl MapkMpoBOK AaHbl C YH4E€TOM HauWOHasbHbIX OTKNOHeHui cornacHo FOCT
31610.0.

YcTaHoBMNeHHble HAacToALWMM cTaHaapTom TpeboBaHus obecnednBarwT BMecte ¢ TOCT 31610.0 Ges-
OMacHOCTb MPUMEHeHWs 000pYJOBaHUA Ha OMacHbIX NMPOW3BOACTBEHHLIX 0OBLEKTaX XMMWYECKOW, OepeBo-
obpabaTbiBatoLlen, NULLIEBOM W OPYTMX OTpacnei NpoMbILLNEHHOCTHU.

3HauuTenbHbIE U3MEHEHWS, BHECEHHbIE B HACTOSLLWIA CTAaHOAPT MO CPABHEHWIO C NpedbiayLLUM U3aHu-
eM, npeacTaBneHbl B BUae tabnuupl.

Tabnwuya— 3HayuTensHble UBMEHEHWS, BHECEHHBLIE B HACTOALLMIA CTaHOapT No CpaBHEHWKO C NpedblaywuM U3gaHnem

Bupg,

Ne Pazpen,
WNameHeHus 4

HesHaunTenbHble CyllecTBeHHbIe
n/n NyHKT

1 peaakumoHHble | PacwupeHue | TexHudeckue
M3mMmeHeHud n3mMeHeHns

3HauMTenbHOE KONMMYECTBO PedakUMOHHBIX W3-
MEHEHWIA, BKIIOYAA PECTPYKTYpU3auulo pasne-
noB. MiameHeHW cnvwkomMm MHoro, 4Tobel nepe-
YMCNUTb UX B 3TOK Tabnuue

Bce X

M3 oBbnacti npuMeHeHWs cTaHOapTa UCKMYe-
Ha BO3MOMHOCTb NMPWMEHEHMSA OaHHOro BuAaa
2 B3pbIBO3aWNTEl ana obecneyveHnss B3pbiBOOe-
30MacHOCTK KaTanmnTU4ecKnX KOMMOHEHTOB AA
rpynnet IC wnu nogrpynnet HB+H,

Pasgen 1,

7.14.2 G2

PacwwvpeHa obnacte npuMmeHeHus u aobasne-
3 Hbl TpeboBaHMA NMPWU OABNEHUN OKPYXKatoLLEW
cpenbl go 60 klMa

Paspen 1,

6.5.6.1 Al

B Ttabnvuy 1 BHECEHO M3MEHEHMWE W YKa3aHo,
yto pasgen 14 MOCT 31610.0 aBnaeTca «npu-
MeHUMbIM» . Ha TexHudeckue TpeboBaHua gaH-
HO€ U3MEHEHWe He BNWseT

Paspen 1 X

McknoueHsl crenylolme TEpMUHbLI, KOTOpble
npucytcteytor B [OCT 31610.0. Hymepa-
UMA TEPMWHOB MpWBEOEHA B COOTBETCTBMM C
FOCT 31610.11—2014:

3.2 nokpbITUE

3.3 KOHOPMHOE MOKpPbITE

5 3.7.1 yyuTbIBAEMOE NOBpPEXAEHNE Paznen 3 X
3.7.3 yumTbiBaEMOE NOBpeXaeHne

3.18 nepunogu4eckoe MakcUManeHoe Hanpsxe-
HUE.

3.20 repmeTunaauums

3.21 3anuBka

3.23 ranbBaHM4eckas pa3Bsazka

Vil
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lpodomxeHue mabnuuybt

KOMMOHEHTOB, OT KOTOPbLIX 3aBMCUT UCKpobeso-

Bug
o
x; MameHeHunA PI_BIB'E'?:' HesHaquTeneHble CyluecTBeHHble
i U pegakunoHHble PacumpeHwe TeXHWYECKHEe
N3MeHEHNA M3MEHEHWA
WMckniodeHsl TEpMUHBI, NOCKOMNBKY OHW GonbLue
He cyuTalTea HeobxoaUMbIMM.
Hymepauus B cOOTBETCTBUM
6 Pasgen 3 X
cOCT 31610.11—2014: A
3.7.2 noBpexaeHue
3.10.3 HenoBpexgaemoe pasgeneHne
OuonHele BGapbepbl 6e3onacHocT Bonblue He 317
7 | cuuTatoT ycTporcTBamK, obecneunBaroLMMK 7‘ 7’ 5’ X
ranbBaHWYECKyo pa3BasKy o
MapameTtpel uckpobeaonacHoctw u U, MoryT
8 WMETL KpaTKOBPEMEHHbIE NEPEXOAHbIE NPOLECc- 3142, X
Cbl BbllLle yKa3aHHbIX 3HAYEeHUIA N UX HE HYXHO .73
NPUHUMATE BO BHUMaHUE
HoBoe onpepeneHue — wuckpoobpasywllee
9 pea poobpasytoLy 3114 X
10 HoBoe onpeneneHne — WOHWCTOP (3MeKTpo- 3115 X
XMMUYECKNA KOHOEHCATop, CynepkoHaeHcaTop) o
HoBoe onpegeneHve — nepexogHas xapakTe-
1 RER RREER : 3.1.16.1 X
12 HoBoe onpegenexHve — IHEprua NepexogHoro 3116.2 X
npouecca (paHee nponyckaemasi aHeprus) P -
13 HoBoe onpegeneHne — akceccyap Ons He- 3117 X
B3pLIBOONACHOW 30HbI o
PasbAcHeHWe TOro, 4TO HaCTOAWMIA cTaHAapT
14 | He TpebyeT NpoBepKM COOTBETCTBMA MPOMBILL- 5.1 X
MEeHHbIM CTaHdapTam
15 | YTouHeHbl TpeboBaHUA K OLEeHKe 5.2 X
PasbAcHeHWe OTHOCUTENbHO MPUMEHEHUS 3KC-
16 P 52.1g) ci
nnyaTauMoHHbIX TEMNEPaTYP
[obaBneHo pasbsicHeHWe, 4To TpeboBaHus
17 YPOBHE BUAA B3pbIBO3aLNTEI «ia» 1 «ib» Bcer- 529 X
Aa 4ocTaToYHbl ANS YPOBHA BMAa B3pbIBO3aALLM- o
[na ypoBHA BMAa B3pPbIBO3ALMUTBLI «iC» HeEWc-
NPaBHOCTA Y4YMTbIBAIOTCA TOMNbKO AN OUEHKW 524
COOTBETCTBUA MO WCKPOBOMY BOCMMaMeHeHUo 6 5 43
18 | n onpepeneHusn Uo, IO! L, C;nL;/R; Kopotkoe 6.5.4.4 C3
3aMblKaHWe W BO3HMKaOLWMe nocnegyoLme no- 654 5‘
BPEXOEHWA KOMMNOHEHTOB TEMEPb HA3bIBAKOTCH o
Hey4MTbIBaeMbIMW MOBPEXAEHNAMM
[na ypoBHA BUAA B3PbIBO3ALLMTEI «iC» OrpaHu-
YeH nepedeHb AONYCTUMBIX K MCNONb30BaHWUIO
19 P APy 524 X

Vil
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Bun
N/g WameHeHuna Paa,qe:, HesHaunTenbHble CyliecTBeHHblE
fm fyHK W pepakuMoHtble | Pacwwpenve | TexHuueckue
HU3MeHeHUd M3MEeHeHna
PazwacHeHve TpeboBaHui Kk obopynoBaHuo 525
50 | WM cuCTEMaM, He MPefCTaBNAIoLMM OnacHo- 12‘ 1' c’) A1
CTW NMOPaXKEHUA SMNEKTPUYECKMM TOKOM (Hanpu- ’
mep, SELV/PELV) ona neknapuposanuna U,
[OobGaeneHo pasbACHEHWE, B KakUX cryyasx
21 | cnepgyeT NpoBOOWTL OLEHKY Ha WCKpOBOE BOC- 5.3.1 X
nnameHeHue, a Korga — HeT
[obaBneHo pasbACHEHWE, YTO OLIEHKY Ha WUC- 531
22 | KkpoBoe BOCMIaMeHeHWe [OoMnycKaeTcs BhiMor- 9'1' 1’ X
HATb Ha NpeacTaBUTENBEHOW Lenu o
OueHka WCKPOBOrO BOCMMaMEHEHUsA MpU Hop-
MarnbHOW TeMnepaType OKpyXKalwLlen cpeabl
23 | MOXeT NPUMEHSTLCHA ANa 3KCMnyaTalUoHHOW 5.3.1 X
Temneparypel B AnanasoHe oT MmuHyc 60 °C no
nntoc 100 °C
McnbiTaHns Ha WMCKPOBOE  BOCMIaMEHeHWe
CTPOWCTBA, NUTAIOLLEroca OT CETU, NPOBOAUT-
24 | YCTP e pEE 5.3.4.2 d) X
canpu U, aHe npu 110 % HOMWHANBHOIO Ha-
NPSKEHNA CETU
MpunoxeHve G goobaBneHoO B KayecTBe Bapw- 5.3.4.1,
aHTa OLEHKW Ha UCKPOBOE BOCMMNaMeEHEHWE 5342,
25 9.2.6 ¢), X
npunoxe-
Hue G
YTo4HeHne TpeboBaHWI K LLIeNsAM C KOHTPONUpY-
eMbIM OrpaHU4eHeM NonyrnpoBOAHWKOB, BKIHO- 53.6
4yas HeobXoOUMOCTb YYUTLIBATL COOTBETCTBME o
26 npunoxe- C4
Kak B YCTAHOBUBLLEMCS pexuMe, Tak U B nepe- e
XOOHOM PEXUME ANIA CXEM C KOHTPONMUPYEMbBIM
orpaHW4eHWeM NonynpoBOAHWKOB
[obaeneHbl TpeboBaHUA O TOM, YTO MPKW OLEH-
ke obopynosaHus rpynn | u Il Ha Tennoeoe
27 | BocnnameHeHuWe He TpebyeTtcs NpUMEHATb 5.4.1 X
10 %-HbI 3anac Mo HanpsXeHW CcormacHo
roCT 31610.0
Orpanunyenue no mowHoctu 1,3 BT ana T4 ana
2g | MPOBOAHMKOB Ha nevyaTHOW nrarte Tenepb nNpw- 541 c5
MEHSIETCS TOMBKO MpU TEMMNEpaType OKpy:XKato- i
wewn cpeabl 40 °C
3anac no Temnepatype B 5 Ku 10 K, Heobxoau-
MbIA ANA TeMnepaTypHbIX WCMbLITAHWIA cornac-
29 54.2 C6
Ho MOCT 31610.0, Tenepb NpMMeHsieTcs Ans
YPOBHSA BKAA B3PbIBO3ALLUTLI «iC»
WMcnpaeneHa dopmMyna TENMoBOM OLEHKU Npo-
30 P opmy LeHku Mp 543 c7
BOOOB
IX
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Ne
n/n

MameHeHus

Paszpen,
NYHKT

Bug

HesHauuTencHble
1 penakuMoHHbIe
W3MEeHeHNns

PacwwupeHnne

CyluecTBeHHble
TeXHU4eckune
N3MEHEeHWA

31

YTOWYHEHO, YTO TEMMepaTypHyl Kraccudmka-
umio TpebyeTca NpoBOAWTL TONLKO ANA OOPO-
KeK MeyaTHoW nnaTkbl, NoABEprawMxca BO3-
[OeACTBUI B3PbIBOONACHOW cpeapbl

544

32

[obBaBneHo npumedaHue ¢ npumMepaMu Oo-
CTYMHbIX AAHHBLIX ANS ONpefdeneHus NoBbille-
HUS TeMnepaTypbl OOPOXEK NEYaTHOW nnarthl
(n2 IPC-2221 n IPC-2152)

544

33

YTOYHEHO, Kakve pasMepbl MOXHO yMeHb-
WKTb C Y4ETOM [OMYCKOB M3rOTOBWMTENs (LLK-
pvHa OOPOXKW, TOMWMHA nnaTel M TonwmHa
NpPOBOLHMKA)

54.4

34

YTo4HeHO wucnone3oBaHWe Tabnuubl 4 nytem
BBEAEHUS KO3(MULMEHTOB YMEHBLLLEHWUS TOM-
LWHBI NNaThl, KONMWYecTBa CMNOEeB, TOMLUWHBI
MeaW, JOPOXKKM MO KOMMOHEHTAMW W TEMMNepa-
TYPbl OKpYKatoLLer cpeapl

54.4

35

[obaBneHa BO3MOXHOCTb NMHENHOW WHTEpPNO-
NAUMK 3HaYeHWA OONYCTUMOrO TOKa, LUMPMWHbI
OOPOXKW, TONWWHBI OOPOXKM, TemrepaTtypbl
OKpy:KatoLLei cpedbl M TONWMWHLI NNaThl

54.4

36

JKcTpanonauusa AaHHbIX W3 Tabnuubl 4 3anpe-
LeHa

544

C1

37

B tabnuue 4 ymeHbLUEHA TOMNWMHA NNAThLI, NpK-
MeHsiemMasd no ymonyaduiw ¢ 1,6 mm go 1,55 mm,
ONs NpUBEAEHUS B COOTBETCTBUE C MPOMbILL-
MEeHHbIM CTaH4apToM

544

38

YTOUHEHO, YTO KOIMPUUMEHT YMEHBLLLEHUA MO
OTHOLUEHWIO K OOPOXKe, pacnofioKeHHOW nog
KOMMOHEHTOM, NPUMEHSAETCSH TOMLKO B TOM Chy-
Yae, ecnu OnuHa YacTv JOPOXKM, HaxodsLen-
csi Nof, KOMMOHeHTOM, npeBbiwaeTt 10 Mm

544

39

OrpaHudeHue no mowHoct 1,3 BT B oTHOLWe-
HWM COOTBETCTBMA MO TEMMOBOMY BOCMNaMeHe-
HUH, KOTOpOE NpUMeHANock AnsA obopyaoBaHMA
rpynnel |, Tenepb Takke pacnpocTpaHaeTca Ha
obopynoeaHue rpynnei |

5.4.5

40

B Tabnuue 4 paclwumpeHa obnacTtb NpUMeHeHUs
KOO PULMEHTOR, NPUMEHHAEMbBIX K TOMWMHE
nnaTbl, TONWWHE Meau 1 TeMneparype oKpyxa-
lolLen cpeabl

544

41

TpeboBaHuA Kk obonoykam obopyaosaHus nog-
rpynn lIA v IlIB npuBegeHsl B COOTBETCTBUE C
TpeboBaHuaMK N obopynosaxuto rpynn | u

6.2.1

GostExpert.ru
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n/n

WNameHeHus

Paspen,
NYHKT

Bun

HesHaunTenbHble
W peaakuMOHHbIe
W3MEHeHUsA

CyliecTBeHHblE
TEXHWYeckue
M3MEHEHWR

Pacwuperue

42

[aHbl pasbAcHeHus Toro, 4to TpeboBaHusa K
obonoyvkam no FOCT 371610.0 npuMeHATCA K
obopyposaHuio nogrpynnel IIC ¢ pasgenexns-
MW B COOTBETCTBUM C Tabrnuvuen 7 (tabnuua 5
B NpeabiayLiel pegakuun), B3pbiBo3allnTa Ko-
TOPOro 3aBUCUT OT 0BONOYKM CO CTENEHbIO 3a-
wuThl IP5X

6.2.4 a)1)

C1

43

[obaeneHbl TpeboBaHMAa 0 HeobXOOWMOCTH
yKasblBaTe cneuvancHbie YCnoBWMA MnpuUMeHe-
HWUS, KOraa MCNonb30BaHUE YMEHbLLEHHbIX pas-
OenuTenbHbIX PacCTOAHWI 3aBUCKT OT Kopryca,
obecnevmearowero creneHe 3awuTel IP54

6.2.5.1

C8

44

LUTEKpri MW rHes3ga MOrytT COOTBETCTBOBAThb
YMEHbLUEHHbIM TDBGOBEHMHM K pasgeneHuro

6.3.3

45

lMpuMeHeHne KoXyxa ANS 3aMTbl COeOUHEeHWI
3apsdku akkymynatopHoli 6atapen oT uckpo-
BOro BocnnameHenus (7.4.9 MrOCT 316710.11—
2014) pacnpocTpaHeHo Ha BCce cpeacTea nog-
KMIOYeHWs K HeonacHoW 30He

6.3.5.2

46

Borblwe Het HeobxogumocTy onpefdenats U
ONA NOAKMIYEHUA OT COEAMHUTENbHBIX KOH-
TaKTHbIX CPEACTB M3 HEB3PLIBOOMACHOW 30HbI K
akceccyapaM, ykasaHHbIM B cepTudukate, npu
YCINOBUK, YTO aKkceccyap MMEET COOTBETCTRYIO-
LY MapKUPOBKY W yKasaH B PYKOBOACTBE MO
aKcnnyaTauuu

6.3.5.3,
11.1.5,
12.1))

47

bornbLle HeT HeobXxoaAMMOCTH OLEHNBATL aKkcec-
Cyapbl Ana HeBSpbiBOOI‘IaCHOI?I 30HblI B COOTBET-
CTBMM C HACTOALWKMM CTaHOapTOM

6.35.3

48

PasbsAcHeHWe Toro, 4To 3apaaka 3MeMeHTOB U
batapen B Be3zonacHoOW 30He JOMKHA OCYLLECT-
BMNATLCA B Npegenax, yCTaHOBMEHHbIX UX M3ro-
ToButenem n FOCT 31610.0

6.3.5.3

49

npOBO,ELHVIKVI, pa3bemMbl U OOPOXKKU neyaTHomn
nnartbl OOMKHbI MMETb COOTBETCTBYHOLUME Xa-
PaKTEPUCTUKHK, 4yTOObI KX BbIXOA M3 CTpOoA mor
CHUTAaTbCA YH4UTbIBAeMbIM NOBpPEXOEHNEM

6.4.1

Cc9

50

B HacTodAllee Bpems ycTaHOBMeHo TpeboBsa-
Hue, 4Tobbl Lenu ocTaBanuck uckpobesonac-
HbIMW NOCMEe OTCOEAUHEHUS pasbema

6.4.1

C1

51

B HacTtoswee Bpema Tpebyetcs, 4Tobbl Heno-
Bpex[aemMble COeQMHEeHWsl ocTaBanvcb Crno-
CcoBHBIMKM NPOBOAWTL TOK MOCne npeanonarae-
MOrO aBapvNHOIO OTKMYEHUS

6.4.2.2,
6.4.2.3

Cc10

52

Mpy BBINOMHEHUM HEMOBPEXOAEMOro COeau-
HeHWs nevyaTHoi nnatkl, JOCTUraeMoro C no-
MOLLbIO [IBYX [OPOXEK WMPWHOM 1 MM, Tenepb
yCTaHOBMNeHbl TpeboBaHUsA K TOMLLMHE Meau

6.4.2.4

Cc1
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NYHKT
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W3MEeHeHNns

PacwwupeHnne

CyluecTBeHHble
TeXHU4eckune
N3MEHEeHWA

53

PaCLIJVIPEHbI BapWaHTbl BbINONHEHWA Heno-
BpexXOaeMoro coegmMHeHusa nevartHbixX nnart

6.4.2.4

B2

54

PaabsicHeHne, 4TO coeauHEeHWs, COOTBETCTBY-
IOlWMe YPOBHIO BMAA B3pbIBO3aLLMTEI «eb»
FOCT 31610.7, MOXHO cyuTaTb HEMOBPEXOa-
eMbIMK1

6.4.2.5

55

PasbacHeHwe TOro, 4TO n3onAaunAa  YNnakoBKK
KOMMOHEHTa He MOXeT WCNoNnb30BaTbCA AOnA
pasgeneHna TOKONpOoBOOALLWX yacTen, ecnu
9TO He YKa3aHO N3rotoBuTenemM KOMnoHeHTa, 3a
WCKMIOYEHMEM 3aMbIKAHUA Ha Ero KOHTaKTHbIe
nnowagkn, rge oHWM aHanoruyHbl pekomMeHOa-
UMAM U3roToBMTENA KOMMNOHEHTAa

6.5.1

56

AJ'IbTEpHaTMBHbIe TpBﬁOBaHMH K 3neKkTpu4e-
CKMM 3a3opam M3 npeblayulero nagaHua npu-
noxeHns F 6binu nepeHeceHbl B OCHOBHYH
4YacCTb HAcToALEero ctaHgaprta

A2

57

CneumnansHble ycrnoBusi npyuMeHeHusa TpebytoT-
CH TONbKO Ans KaTeropuu nepeHanpsxkeHus I/
npyv ucnonb3oBaHuK Tabnuubl 8 «YMeHbLUeH-
Hble pacCTOSAHWUA»

6.5.3.2

58

TpeboBaHMA K OWINEKTPUYECKOW MPOYHOCTK
NosicHeHbl B Tabnuue 8 «YMeHblUeHHble pac-
CTOAHUAY

6.5.3.2

C12

59

Ocobble ycnoBua WCMNonb30BaHUA Heobxoawu-
Mbl, KOra Anst CETEBOro ycTponcTea TpebyeTcs
kateropua nepexanpseHus I/l npu ncnoneso-
BaHWUW Tabnuubl 9 «YMeHbLUEHHBIE PACCTOAHUS
ONA yPOBHA BMAA B3pbIBO3ALLMTBI «ic»

6.5.3.3

C13

60

3Hauenns B Tabnuue 8 «YMeHblUeHHble pac-
CTOAHWA» NepeHeceHbl M3 Tabnuubl F.1 npe-
ObIOYLWEro M3OaHus, HO C AOMNOMHUTENbHBIMU
TpeboBaHMAMMK

6.5.3.2

61

KOHTPOMbHLIE WCMBLITAHWA C  MCMOMb30BaHU-
eM Tabnuusl 8 «YMeHblUeHHble PacCTOAHUA»
Borblue He HYXXHO MPOBOAUTL B CAMbIX OMac-
HbIX YCTIOBWAX OKPYXaloLLel cpeabl

6.5.3.2

62

Tabnvua 9 «YMeHblUeHHble paccToAHUA AN
YPOBHSA BMAaA B3pLIBO3ALUUTLI «iC» B3ATHI U3 Ta-
6nuupl F.2 npegblgywero u3gadng, Ho ¢ Aonos-
HUTENbHEIMU TpeboBaHMaAMN

6.5.3.3

63

[ononHuTensHeie napameTpbl AnA Henoepe-
KaeMbixX paa,qeneHMﬁ npy oroneHun coegunHu-
TeNbHbIX KOHTAKTHbIX CPEOCTB

6.54.2

Xl
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Bun
A;Q WameHeHuna Paa,qe:, HesHaunTenbHble CyliecTBeHHblE
fm fyHK W pepakuMoHtble | Pacwwpenve | TexHuueckue
HU3MeHeHUd M3MEeHeHna
B Tabnuvuax c ykasaHvem pasfenuTenbHbIX
64 pacCTOAHWMA, YTO HaNpPsXKeHUs He obsa3aTensHo Tabnuubl X
[OMKHBbI BKMHOYaTL HEMOBTOPSIOWMECH Nepe- 7—9
XOOHbIEe NpoLecchl
YTouHeHbl TpeboBaHMA K TMNOBLIM W KOHTponb- | Tabnuua 8,
HbIM MCMbITAHMAM NPW MCNOMb30BaHWN Tabnuy 6.5.6.2,
65 | yMeHbLUEHHbBIX pacCTOsHWIA 6.5.6.3, C14
6.5.6.5,
9.7
66 [ononHuTenbHble BapuaHThl pa3aenuTensHbIX Tabnuubl X
paccTosaHUA 8,9
McnbiTaHne  OWMAneKkTpUYeckol  MPOYHOCTH
67 Bonble He TpebyeTcs ANA BCex pasfeneHuid 6.5.6.2, X
Yyepes 3anvMBOYHEBIA KOMMayH4 U TBEpPOY U30- 6.5.6.3
NALMIO
[MpM HEW3BEeCTHOM CpaBHUTENBHOM WHOEKCE
TpekuHrocTorkocTu (CUT) ero aHadeHue BO3-
68 | moxHOo nMpuHATE 3a 100, npu 3TOM cuMTaeTcs, 6.5.6.4 X
4YTO HEKOTOpblE MaTepwansl TPEKUHTY He Mnofa-
BeprawTcs
PaclumpeHsl 1 yTouHeHbl TpeboBaHUA K OLEHKE
69 P y P H 6.5.6.4 X
nyTen yTevkun
Mpu pacneineHun Bonblwe He TpebyeTca OBa
70. | “PA P REDYETCH 4 6.5.6.5 X
cnosi KOH(OPMHOFO MOKPLITUSA
PaccmoTpeHve KOMOWHWpOBaHHLIX pasfgene-
71 | HMA pacnpocTpaHunock Ha Tabnuubl yMeHb- 6.5.7 X
LEHHbIX PACCTOAHMIA
WcknoveHsl TpeboBaHns 0 HeobXooMMOCTH 3a-
72 | zeMneHua MeTanmnuyeckux Yacten, ucnonbaye- 6.5.9 X
MbIX NS pazgeneHns
Ecnn metannuyeckie getanu, NogkmoyveHHble
K pame vnv 3emre, UCTonb3yTes Ona pasae-
73 | neHua gByx uenen, To TpebyeTcs yKasblBaTb 6.5.9.1 C15
COOTBETCTBYHLLME CrelnansHble YCNOBUS Npu-
MEHEHWA
[obaeneHo yTOYHEHWE, YTO pasgeneHus me-
74 | TannM4ecKMMK YacTaAMK O0MKHbl 0Opa3oBbI- 6.5.9.1 C1
BaTb HEMOBPEXKOAEMOE COeaUHEHNE
OcnabneHue TpeboBaHW K HEMeTaNNMU4Yeckum
75 | nsonaumMoHHLIM neperopogkamM AN YPOBHA 6.5.10 X
BMAa B3PLIBO3ALUUTHI «iC»
[obaeneHbl TpeboBaHWA K M30NAUMM MeXOy
76 | BHYTpeHHel NpoOBOAKON OTAEMNBHBIX UCKpOoGe3o- 6.5.11.3 X
nacHbIX Lenen
Xl
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77

TpeboBaHuA Kk repmeTvaayum Bbinv pasgeneHsbl
W pacliMpeHbl B 3aBUCMMOCTU OT UenM repme-
TU3auum

6.6

78

[obaeneH.l KOHTPOIbHbIE UCNbITAHWA ONA rep-
MeTmnsauun

6:6:1,
10.4

C16

79

YkazaHHas TemnepaTtypa repMeTU3vpyroLLero
KoMMnayH4a npy NpoaormKuTensHol pabote He
JOMmKHa BbIXoOWTb 3a Mpedensl Temnepartyp-
HOro AManasoHa, YKazaHHOro NpousBoAuTENEM
maTepuana, B HOpManbHOM pexume paboThbl.
YxectoueHne TpeboBaHMA K NOBPEXKOEHWIO
KoMnayHda npu TemnepaType Bbille Temnepa-
TYpbl NpY NpoAoMmKUTENEHOW paboTe

6.6.1a)

C17

80

Tenepb paspelueHo cBoGOOHOE MPOCTPAHCTBO
BHYTPW repMeTuaauuun, NoMUMO TOro, KOTOpPOe
BHYTPY KOMMOHEHTOB

6.6.1,
6.6.7

81

TpeboBaHua K MaTepuanaM, MpUMEHAEeMbIM
LNs NOKPLITWS, repMeTrU3aumnm 1 (hopMoBaHus

6.7

C18

82

XapakTepuCcTUKA KOMNOHEHTOB, UCMOMb3YEMbIX
OnNA 3aWKnThl OT MU3MEHEHWs NMOMNAPHOCTK, OOMK-
Hbl COOTBETCTBOBATL 7.1

6.8

C1

83

Tenepk yCcTAHOBNEHO, YTO CYLLECTBYHOT 06CTOS-
TenbCTBa, NPW KOTOPbIX HOMKHaN 2/3 ons Bcex
TPEX 3HAaYEHWI HANPSHPKEHWA, TOKa M MOLLHOCTM
He NpMMEeHUM AN YPOBHEX BUAa B3pbIBO3aLUN-
Thl «i@a» n «ib»

7.1

84

He Tpebyetca npumeHaTe KoappuumeHT Bes-
onacHoctH 1,5 K HOMMHANLHOW MOLLHOCTK AnS
YPOBHS BWAA B3pbIBO3ALUNTLI «iC» MPU BO3HWK-
HOBEHUWN MOBPEXAEHWIA

7.1

85

KoMMNoHeHTHI ¢ YpOBHEM BWAA B3PbLIBO3alLAThI
«ic» cunTarTes noeppexgaemMmbiMi, ecnu npu
BO3HWMKHOBEHWW I'IOBDE)K,EleHMPu'I OHW HE COOTBET-
CTBYHOT HOMWUHanbHbIM XapakTepucTukam W3ro-
TOBUTENA

7.2

C19

86

[obaeneHo pa3bsAcHeHWe © Mopsgke yyeTta
pasnWyHbIX BAPMaHTOB, NPeayCMOTPEHHBIX 13-
rOTOBUTENEM

7.3

87

[nsA pe3ncTopoB, He YKasaHHbLIX B NEpeYHe TH-
NOB (MNEHOYHbIE, MPOBOMOYHLIE U NeYaTHbIE),
TENepb HENb3s BBOAWTb Y4YUTbHIBAEMbIE MO-
BPEXOEHUS, @ TAKKE UX HEMb3S NMPUMEHATL AN
orpaHuyeHusa cobCTBEHHOM TeMnepaTypbl

742

C20

XV
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M3MEHEHWR

Pacwuperue

88

YTOYHEHO, YTO HOMMHAMNBHBIM HaMPSKEHUEM,
c ydeTom KoachhuumeHTa GesonacHocTW, Ans
3MEeKTPUYECKON Lienu, CoaepKallen HECKOMbKO
nocrnefoBaTenbHO COEAMHEHHBIX PE3MCTOPOB,
ABMSAETCA HaNpsKeHWe Ha BXOAHbIX 3axumMax
[aHHOW uenu

7.4.2

89

YTo4YHEHA HOMWHanNbHas MOLLHOCTb pe3ucTo-
POB, COeAMHEHHbIX nocnenoBaTeribHO C UOHN-
CTOpamMm

74.2

90

ConpoTuBNeHWe B XOMOAHOM COCTOSIHUM Mnpe-
[OXPEHWTENA, HATW HAKanueBaHUa Namrbl Uim
MCTOYHKMKA MHPaKPacHOro Uany4yeHus JOMKHO
OLIEHMBATBLCA MPW JKCMyaTtaumn B AUanasoHe
TEMNEepaTyp OKpyXatolen cpeabl

7.4.2

C21

91

B kavyecTtBe OrpaHNYMNTENBbHOTO PEe3UCTOpa MOXX-
HO MCNOMNb30BaTh HUTb uchpaKpaCHoro aartym-
Ka

7.4.2

92

YTOYHEHO, 4TO camMopa3orpes KOHOEHCATOPOB
YYUTbIBATb HE HYXKHO

7.5.1

93

Mpw ucnonb3oBaHuM Tabnuy 7 1 9 gonyckaeTt-
cs, 4Tobbl paccTosHWe Mexay ABYMS NMocneno-
BaTenbHO YCTAaHOBMNEHHLIMW OrNOKMPYHOLLMMK
KOHAEHCcATopaMu COCTaBMAno TOMbKO MOMOBU-
HY HEMOBPEXAAaeMoro pasfgeneHus (3To yxe
BbINo paspelleHo B COOTBETCTBUM ¢ Tabnuuein
8)

753

94

YTOuHeHbl BWObl MOBPEXAEHWA ANS KaTYyLIEK
WHOYKTUBHOCTW U TpaHchopMaTopoB

7.6.1,
7.8.1

95

OB6HoeneHbl cebinkm Ha IEC 60317 B npumeya-
HUW

763

96

[Oob6aeneHbl TpeboBaHuMs W WUCNbITAHWSA AN
CYHpasHbIX OpOCCenei, KoTopble MO3BOMAKT
YYUTbIBATL TONBKO MHOYKTMBHOCTb pPacCesHWA
CcuHbasHbIX gpoccenen Unu  MHOAYKTUBHOCTL
TONbKO OOHOM KaTyLIKX

7.6.5,
9.15

97

PasbficHeHMe TOro, 4TO OUEHKa MOonynpoBo-
OHWKOB HE MOXET OCHOBbLIBATLCH Ha 4acToTe
NoBpeKaESHUIA

7.7

C1

98

[NoBbILWEHHOE HaNpsKeHWe, reHepupyemoe WH-
TerpansHON CXeMol, He 0bA3aTensbHO OOMKHO
paccMaTpuBaTbCA Kak MpWMCYTCTBYHOLLEE Ha
OPYrvX NMOAKMIOYEHHBIX WThIpbKax

7.7.1¢)

99

Ho6asneH goonyck AN NonynpoBOAHUKOB HW3-
KOW CINOXHOCTU, YTOBbI WX HE CYMTanM BbIXO-
OALWKMMKU M3 CTPOA W pPacCceuBalolLMMM MaKcu-
ManbHYI0 MOLLHOCTb

7.7.1d)2)
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100

MepexofHble XapakTepuUCTUKW MOMYynpoBOAHU-
KOB MPUMEHSAOTCA TOMLKO K NEPEXOAHBLIM Npo-
LeccaM, BbI3BaHHBIM OrpaHUYEHUEM TOKA

7.7.3

101

PasbsacHeHWe TOro, 410 Npu OLeHKE HOMWHaIb-
HOW MEepexXofHOW MOLLHOCTW MONynpoBOAHWKAE,
OT KOTOPOW 3aBMCUT MCKpobe3onacHoCTb, Tpe-
Byetca koadpurumeHT BesonacHoctu 1,0

7.7.3

102

[ns ypoBHS BuWAa B3pblBO3aWWThI «iC» nepe-
XOAHBLIE XapaKTepWUCTUKKW  MOMynpoBOAHUKOB
MpW NepexodHbix mnpoueccax Heobxogumbl
TOnNbKO Ans auoaHbIx 6apsepos BesonacHocTh

1:7.3

103

Ecnun B wyHTe BesonacHoCTM 4R YPOBHS BMAA
B3pPbIBO3aLUMTLl «ia» WMCMOMb3YlTCA ABa AuW-
oaa, TO NOBPEeXAEeHWe TOMbKO OOHOro Avoda
pacnpocTpaHseTcs Ha BbIXO4 M3 CTPOsi OOHOW
WYHTMPYIOLWER ueny. 3To 03Hayaer, 4To yya-
CTOK Lenu OT AMoAda A0 TOHYKW Len ¢ OnopHbIM
noTeHunanom (Hanpwmep, 3emnu) Gonblue He
ABNsieTCA HenoBpexaaemMbiM

7.76

104

[na ypoBHs BMAa B3pbIBO3AWMTHLI «ia» Oony-
CKaeTCA WMCMoNb30BaTk YNpaensiemble OrpaHu-
YUTENbHbIE NONYNPOBOAHWMKOBLIE YCTPOWCTBA

POy i

105

YTouHeHne TpeboBaHW K nporpaMmmupyembim
KOMMOHEeHTam

778

C1

106

YTBepaeHne o TOM, 4TO TpaHcdopmaTopbl
He JOMKHbI YBENUYUBATE HanpskKeHue Unm ToK
CBepx 3HaJYeHWi, onpegensemblX UX KO3agdu-
LMeHToM TpaHcdopmaumum

7.8.1

107

Tabnuua 17 gononHeHa rpadoun Ha 10 A

7.8.3

108

[obaeneHa TonwuHa conern/akpaHa Ha 10 A

7.8.3

109

[obaeneHo pasbscHeHue, 4YTo TpeboBaHWA K
CeTeBbIM TpaHcopmaTtopam pacnpocTpaHs-
toTcA Ha nobble TpaHcdopmartopkl, 6e3 rane-
BaHUYECKOW pa3BaA3KM OT CETU

7.8.4.1

C1

110

CHmkeHbl TpeboBaHuMs K TpaHccopMaTtopam,
ranbBaHW4YECKN pa3BA3aHHbIM OT CETH

7.8.4.2

111

YTouHeHne TpeboBaHWiA K TpaHcdopmaTopam
YPOBHA BMAa B3PbIBO3ALLUTBI KiC»

7.8.5,
9.17.4

c22

112

YTouHeHWE HOMMHAanNbHBIX TpeboraHUn K pene

792

113

YunTbIBaEMOE NOBPEXAEHUE pa3aerneHus Mex-
Iy KaTyLKOW U KOHTakTamu perne Gonbliue He
[onyckaeTcs

7.9.2 a)

Cc23

114

[obaeneHa onuus Ana pene B 3aBUCUMOCTU OT
YMEHbLUEHHBIX BHYTPEHHWUX PAacCTOAHWA AOns
cooteetcTBua [OCT IEC 61810-1

792
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115

Pene ¢ ypoBHeM Bua B3pbIBO3ALUMTBLI «iC»
[OMKHbI COOTBETCTBOBATL TOSIbKO COOTBETCTBY-
HOLLMM MPOMBILLTIEHHBIM CTaHOAPTaM

7.9.2

116

YTouHeHo, yto cTaHgapt MOCT 31670.28 He
pacrnpocTpaHAeTcs Ha aBTOHOMHbBIE OMToMNaphl

7.10.1

117

[o6aeneHbl onuuMy Ans HeonTUYeCcKUX M3ons-
TOPOB CMrHanos

7.10.2

118

BeeneHo YTO4YHEHKE, YTO OOCTAaTOYHO OAHOro
npegoxpaHuTenA

7.1

119

[No6aeneHo pa3bACHeHUe, 4TO CONnpOoTUBNEHNE
npegoxpaHuTena B XONOOHOM COCTOAHUKM He
MOXEeT MCNOoNb30BaTbCA A4 OrpaHN4veHnsA ToKa
OTKMHO4YEeHNA

7.11

C1

120

[insa ypoBHS BUOA B3pbIBO3AWWTEI «ic» Npeno-
XpaHuTere MOXET paccMaTpuBaTbCH C TOHKM
3pEHKS OMACHOCTEN BOCMMAaMEHEHWS, CIW ero
cpabaTbiBaH1e ABNAETCA OKUAAEMbIM COBLITH-
em

7.11

C24

121

[obaBneHo YTOMHEHME, YTO OTKMHYaKLas
cnocobHOCTE NpedoxpaHuTener, noaKnYa-
eMbIX K Um, MoxeT BbiTe MeHee 1500 A npu
YCINOBUW, YTO B PYKOBOACTBE MO 3KCMnyaTaummn
yKasaH MaKcMMarbHbIA OXUOaaeMblid TOK

7.11,
12.1))

C25

122

Ha anemeHTbl, KOTOpble MOryT B30pPBaThLCSH,
Bonblle He TpebyeTca deknapauvn OT W3roTo-
BMTENsA KOMMNOHEHTa O TOM, 4TO OHW BesonacHbl
ONst UCMOMb30BaHWA B KAKOM-NBO KOHKPETHOM
YCTPOWCTBE

7.12.1

123

[obaeneHo pasbAcHeHWe TOro, YTo And ane-
MEHTOB CMeayeT YYuTbiBaTh MOBbILIEHWE TeM-
nepaTypbl U yTEYKY 3MeKTponvTa

7.12.1

C1

124

[NobaeneHo YTO4YHEHMWE, YTO KOPOTKOE 3aMblKa-
H1e OOWMHOYHOIo snemeHTa CYHUTaeTCA Heydun-
ThlBAEMbIM NOBpeXOeHUem

7.12.2

C1

125

[eMoHCcTpauus KOHLEeHTpauuMu Boaopoda Mo-
KeT OblTb NMpPefocTasneHa WU3roTOBMTENEM WU3-
[enus, a He uarotoeuTtenem Gatapeu

7124

126

KoHTelHepbl AnA repMeTUYHbIX KOMMNOHEHTOB K
BaTapei Bonblle He HYXOalTCA B UCMbITAHUK
non gasneHvem no 9.14.4

7.12.4

127

YTOYHeHWe YCMOBWA onpeneneHus Hanpske-
HWIA BNEMEHTOB

£A2:5

128

YTO4HEHO, YTO TpeboBaHNUA pacnpoCTPaHAKTCSH
TOMBKO HA CMEHHLIE AaKKYMYNATOPI

7.12.8

GostExpert.ru
https://GostExpert.ru/gost/gost-31610.11-2025

XVII



https://gostexpert.ru?utm_source=pdf&utm_medium=70517
https://gostexpert.ru/gost/gost-31610.11-2025?utm_source=pdf&utm_medium=70517&utm_term=page

FOCT 31610.11—2025

lpodomxeHue mabnuuybt

Ne
n/n

MameHeHus

Paszpen,
NYHKT

Bug

HesHauuTencHble
1 penakuMoHHbIe
W3MEeHeHNns

PacwwupeHnne

CyluecTBeHHble
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129

KeapueBble reHepaTopbl UCKIK4YEHb! U3 Tpebo-
BaHWUI K NbE303NeKTPUYECKUM YCTPOWCTBaM, a
TaKKe YCTaHOBMEHbI pacluvpeHHblie TpeboBa-
HUS AN YPOBHA BUAA B3PLIBO3ALYNTHI «iCc»

7.13

130

YTOYHEHO, YTO Nnpy OUEHKE Ha TennoBoe BOC-
nnaMmeHeHne KatanuTMYecKux OaT4MKoB Heob-
X0OMMO YYWUTbIBAaTb HarpeB BCNeOCTBUME KaTa-
NUTUHECKON peakunun

7.14.2

C1

131

[oBaBrneHo pasbACHEHWE, YTO MOHWUCTOPSI Crie-
[OyeT paccMaTpuBaTk Kak 6aTapeu ¢ orpaHuyeH-
HOW EMKOCTBIO, HO BE3 BO3MOXKHOCTWU OrpaHuye-
HUS COBCTBEHHOTO HanpsiXXeHUs

7.15,
9.14

C26

132

[obaBneHbl TpeboBaHWUA W WCMbITaHWS ANs
YCTPOWCTB, WCMNOMb3yeMbIX AMS OrpaHuyYeHus
Temneparypbl, BKIOYas YCTPOWCTBA C NOMOXMW-
TenbHLIM TEMNEPATYPHBIM KO3thhVLMEHTOM

7.16,
9.12

c27

133

[obaeneHo pa3bACHEHWE, YTO MexXaHW4deCKue
nepexknto4yarTtenn He TpeﬁerT OLEHKM NO TENNO-
BOMY BOCNNamMeHeHUo

717

134

[o6aeneHo pasbAcHEeHWe, YTo 3allWTHbIE AWO-
Obl B AMogHbIX Bapbepax 6e3onacHoCTU Oormk-
Hbl BbiTb 3allMLLEHbl NPeaoXpaHUTenemM Unn
peaucTopoM(amu), a He ynpaenseMbIM OrpaHu-
YUTEMBHBIM NOMYNPOBOAHMKOBbLIM YCTPOMNCTBOM

135

[ononHuTtensHble BO3MOMXHOCTU 3a3eMIeHus
AvodHbix bapbepos besonacHoOCTH

8.1.2.2

136

TpeboBaHWe K YBENWYEHWUIO HaMpPsiKeHUsi CeTu
po 110 % oT HOMWMHanbLHOrO 3Ha4YeHWsd Hanps-
XeHWA CeTU Npu NpUMEeHeHWW WUCKpooOpasyto-
LLLEFO YCTPOWCTBA MCKIIOYEHO, MOCKONBKY YCro-
BWS UCMbITAHWA YKa3aHbl B 5.2

137

YTouHEHO, 4TO BCE Lienu (He TONMbKO EMKOCTHBLIE)
[OOITKHBI UMETL BPEMS HA BOCCTAHOBMEHME, ae
3TO NPYMEHUMO, BO BPEMS UCMLITAHWIA Ha WC-
KpoBOe BoCNIamMeHeHue

138

[obaBneHa BO3MOXHOCTb 3aMenrieHusl UCKPOo-
obpaasylollero yCTpoicTBa B criyyae, Korga oT-
COeAMHEHUs NPOBOAOB HEQOCTATOMHO ANS TOro,
4TOBbI UCMLITEIBAEMAEA LeMNb BOCCTAaHOBUNACH

139

YTOYHEHO, YTO Npyu UCNbiITaHUAX Ha UCKpOBOE
BOCMMnameHeHue Heobxoanmo YYUTbIBaTb BITUA-
HWe TemMnepaTypbl Ha CONPOTUBNEHWNE KaTyLUKN
MHOYKTUBHOCTH

C1

140

YTOuHeHO, YTO B Criyyae HEeoXUAaHHOro Mo-
BPEXOEHUS MOXHO MpOBEpPUTH YYBCTBUTENb-
HOCTb MCKpPOOBpasytoLLero ycTponcTea

XV
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141

HobaeneH MUHUMAanbHBLIA TOK BOCNNaMeHeHUs
ons kanubpoBkM MCKpOODpasyoWwero ycTpon-
cTBa

X

142

[obaeneH BapwaHT opMynbl ONA yMeHblUe-
HUA 3PPEKTUBHON EMKOCTU C NMOMOLLLID pesu-
cTopa

9.2.3.3

143

[obaBneHo pasbACHEHWE, YTO KOMBUHAUMIO
WHOYKTUBHOCTU W eMKOCTU TpebyeTcs y4uTbl-
BaTb B 06OpyOoBaHWM, a He ToNbKo Ha coeau-
HUTEMNBHBIX KOHTAKTHLIX cpeacTeax

9.26

144

[onyckaeTca ouUeHKa, AeMOHCTpUpYtoLLlas, 4to
KoadhrumeHT Be30nNacHOCT CoXpaHaeTcs Npu
COYETAHMM MHOYKTUBHOCTM U EMKOCTH

9.2.6 b)

1456

Ecnun napameTpbl yKkasaHbl Ans 00beanHEeHHON
COCPEOOTOYMEHHOW WHOYKTMBHOCTU U EMKOCTW,
TO 3TO [OMKHO BbITh yKaszaHo B cepTudukarte
VI JOKyMEeHTauum

9.2.6

146

[na ypoBHA BMAA B3pbIBO3ALWMTLI «iC» HE Npu-
MeHUMO wucnbiTaHve 30 H ana 3anuBo4yHOro
KOoMMNayH4a 1 neperopoaok

9.4.1,
94.3

147

Temnepatypa npu UCNbITAHWAX Ha MOTPYXKeHWe
B BOLY rEpMETU3NPOBaHHLIX NPegoXpaHuTenei
yMeHblUeHa Ha 2 °C ans npyMBedeHus B COOT-
BETCTBUE C APYTUMU UCTILITAHUAMMU

9.4.2

148

MapameTpbl KOMMNOHEHTOB, UMEKLKUX Heomnpe-
[OeneHHble XapakTepUCTUKKX, OOIXHbI onpege-
NATLCA C Y4eTOM TEMNEpPATYpbl AKCMMyaTaLuu,
a He TOMbKO TEMMEepPaTypbl OKpyKaloLel cpe-
bl

9.13

149

YTOuHEeHUe 1 MoguuKkauma UCnbITaHWA OnTo-
nap

9.10

150

YTOYHEHO, YTO WCMLITAHUS Nbe303NeKTpu4e-
CKMNX yCTpOI:‘ICTB HEOGXO,D,VIMO NMpoOBOAWUTL TOJb-
KO Ha ogHOM oGpaau,e, €CINK TONbKO 3TOT 06[33-
3eu He 6yﬂ,8T noBpexngeH Bo BpemMA WCMbITaHUA

9.11

151

MosAcHeHo, 4To NepBUYHLIE BaTapen He SOMKHbI
MCMOMb30BaTLCA, a OrpaHUYUTENBHbIE YCTPOU-
CTBa OOMKHBI BblTe CHATHI A8 UCMLITAHWA Ha
YTEYKY 3MNeKTponnTa

9.14.1

152

YTO4YHEHO, YTO TOK NMpW paspsake BO BPEMSA
NpoBeAeHWs UCMbITAaHWA OOMKEH YMEHbLLIATLCS
HenpepbIBHO U 6e3 Apyrux U3aMeHeHUN

9.14.1

C1

153

KOMMNOHEHTE!, WUMEeKLLUMe BaxkHble hyHKLUMN,
orpaHW4KBaloWME TOK, MOMYT WCMONb30BaTLCA
[ns YPOBHSA BUAA B3PbIBO3ALLUTEI «iax

9.14.1
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154

KoMnoHeHTBl, KOTOpble B3pbiBAOTCA UMW 3a-
roparTcs BO BPEMS MCMbITAHWSA Ha KOPOTKOE
3aMblKaHWe, He [OMKHbLI MCMOMNbL30BaTLCA ANS
YPOBHEN BMOA B3PbIBO3ALLMTLI «ia» 1 «ib»

9.14.1

155

M3ameHeHbl TpeboBaHWA K UCMBbITAHWAM Ha yTeY-
Ky anekTponuTa W Temnepartypbl MOBEPXHOCTH
OnA KOMMNOHEHTOB U Batapel B 4acTu Konuye- 9.141
CTBa WCMbITyeMbIX 0B6pasLoB, TemMmnepaTypbl Uc-
NbITAHUA U UCMBITAHWIA CO CNOAMM NBINK

C28

156

[obBaBneHa BO3MOXHOCTL NPOBOAUTE WCMbITA-
HUE Ha KOPOTKOE 3aMblkaHue 40 paspaga ons
YPOBHS BiAa B3pbIBO3ALUMTEI «iC» NS yCTaHOB-
NEeHUs COOTBETCTBMA TPeboBaHWIO Mo yTeuke
anekTponuTa

9.14.2 a)

157

[obaBneHa ansTepHaTWBHAs OLIEHKa MOBPEX-
OEHNs repMeTu3aunM u3-3a YTeuYKu 3MeKTpo- 9.14.2

158

McneiTanns Gatapel Ha MCKpOBOE Bocnname-
HEeHWe MOXET OCYLLECTBMATLCA NOCMe UCnbiTa-
HWIA Ha orpaHW4YeHuA ToKa, eclnv CoxXpaHsaeTca
pasgeneHuve

9.14.3.2

159

[obaBneHo TpeboBaHMe y4WUTbIBATb PUCK WC-
KPOBOro BOCMMaMeHeHUs OO4MHOYHBLIX NUTUE-
BblX 9NEMEHTOB HanpshkeHmem meHee 4,5 B ¢
BbICOKMM TOKOM KOPOTKOTO 3aMblKaHWsi

9.14.3.2

C29

160

[NA OOQMHOYHBLIX 3NEMEHTOB OOCTATOYHO U3Me-
pUTbL TEMMepaTypy B cepedvHe KOMMOHeHTa, a
HEe OMpeaenaTs CamMylo HarpeTyio TOUKY

9.14.3.3

161

[na oueHKM TennoBOro BOCMMamMeHeHWsl 3ane-
MEHTOB 1 Gatapei ¢ ypoBHEM BuAa B3pbiBO-
3awwmTel «ib» gobaBneHo anbTepHaTUBHOE WUC-
MblTaHue 0N TUTUA-WOHHBLIX aKKyMYNaTOPHbIX
KOMMOHEHTOB, KOrga HeBO3MOXHO NoNy4nTL 06-
pasubl C OTKIMHYEHHBIMW YCTPOWCTBAaMW Orpa-
HW4eHWa Toka. CylwecTByeT NpeanonoxeHve,
4YTO B 9TUX anemeHTax DydeT yTeyka aneKkTpo-
nuTa, NoaTomy npumeHsetca 7.12.3

9.14.2

9.14.3.3 b),

162

Ecnv ona npoeefeHUa UCMbITAHWA U3 aneMeH-
Ta ybupaloT orpaHnYUTenbHbIe YCTPOUCTBA, TO
BGonblue HET HEOBXOOAUMOCTM Takke NPOBOAWTb
ucneitaina 10 oBpasucB ¢ ycTaHOBNEHHbLIMU
OrpaHUYUTENEHBIMKW YCTPONCTBAMMW

9.14.3.3

163

Toneko oauH obpa3sel, gomkeH BbiTb UCNLITAH
Ha COOTBETCTBME TEMNNMOBOMY BOCMNaMEHEHWIO
aNemMeHTOB wnM OaTtapeild OnA ypoBHA BMAa
B3PLIBO3ALLMNTEI «iC»

9.14.33 c)

XX
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164

MepexofHbie UCMBITAHWS ANA AVO4HBIX 3aLLUT-
HbiXx GapbepoB W 3alUTHLIX LUYHTOB Tenepb
TaKke NPOBOAAT U HA YNPaBNAeMbIX OrpaHuqu-
TENbHbIX NOMYNPOBOAHWKOBbLIX YCTPOWCTBAX

9.16

166

YTOYHEHO, 4YTO WCMBITAHWE OUAMNEKTPUYECKON
NPOYHOCT TpaHcdopMaTopa NPOBOAMTCA NP
KOMHaTHOI TeMneparype

9.17.1

166

CHuxeHbl TpeboBaHUA K MCMbITAHUAM TpaHc-
hopmaTtopoB, ranbBaHUYeckn pasfaeneHHbIX oT
ceTn

9.17.3

167

OBMOoTKM TpaHcopMaTOpOB, B KOTOPLIX AOMK-
Ha BbITe 0becneveHa ranbBaHW4ecKas pasBA3-
Ka Mexay pasnu4YHblMM KcKpobe3onacHbIMK
uensamMu, OOmKkHbl BbITe UCMBITAHBI HA OManek-
TPUYECKYH MPOYHOCTL HanpshkeHneM 2U, ecniun
oHo npesbiwaet 500 B

10.3.1

C30

168

TpaHcdopmaTopbl YpOBHA BUAA B3pbIBO3aLLW-
Thl «iC» [OOMKHbI NOABEPraTbCA KOHTPOIMbHbLIM
WCMbITAHWAM MpPU  OTCYTCTBUM MPUMEHUMOrO
NMPOMBILUNEHHOIO CTaHAapTa UMM ecnuv npuMe-
HUMBIA MPOMBILLTIEHHBIM CTaHO4apT He npegyc-
MaTpMBaET MPOBEAEHUS KOHTPOIBHbLIX UCMbITa-
HWI TpaHcthopmaTopoB

10.3.2

C31

169

YKkasblBaTb CTENeHn 3awmnTol [P B MapkupoBke
Bonblle He TpebyeTcs, NOCKOMbKY Tenepb oHa
ABNAETCA CrneuuansHbIM YCNoBUEM MpUMEHe-
HKUA

1

170

LHobaeneHa bnok-cxema ucnblTaHna obonovex

Mpunoxe-
Hue |

171

WcknyeH cnucok METOOOB OrpaHu4yeHuna Ha-
NpsiKeHna

PaHee 8.7.3

A3

172

McknoueHsl TpeboBaHUA K pyYHBIM U FONOBHLIM
CBETUINBHUKaM, NMOCKOMNBKY OHW OMMUCaHbl B ApYy-
rMx JOKYMeHTax (B TOM 4Yucrie B OpYrUx cTaH-
naptax)

Panee 9.3

I pumeyvyaHne — anIBE,ELeHbI TONbKO 3Ha4YMMblE TEXHUYECKNE U3MEHEHWNA; HpHBe,’JEHHbIﬂ CMNUCOK He OXBa-

TblBAeT BCE M3MEHEHUA, BHECEHHbIE NPpKW NepecMoTpe npeqbl,u,yu.l,eﬁ BeEpCUK CTaHOapTa.

Pa3bAcHeHWe BUOOB M3MEHeHU B Tabnuue

A) TepMuUHbI M oNpefeneHus
1 HesHauuTenbHble U pegakUUOHHbIE M3MEHEHNS!

pasbACHEHUE;
COKpallleHNne TeXHUYecknx TpebosaHuii;
He3Ha4YMTEmNbHbIE TEXHWYECKNE N3MEHEHWS;
pPeaakTopcKMe NpaBKu.

Takne naMmeHeHUsa SBMNAITCSH MO,E[MdDMKaLI,VIeUI Tpe6OBaHMI7I pedakuMoHHOIo Xapaktepa Ui BHOCAT He-
3Ha4vYUTElNbHbIE TEXHUYECKUE MONMpaBKW. K HMUM OTHOCATCA: U3MEHEHUE CbOpMyﬂMpOBOK AOnA YTOYHEHUA TeXx-
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HUYeckux TpeboBaHMil 6e3 BHECEHWA TEXHUYECKMX M3MEHEHWI UMW COKpalleHue B paMKax CyLLeCTBYHLMX
TpeboBaHuUiA.

2 PaclunpeHue: BHeceHMe TeXHUYECKNX AOMONHEeHWH

[aHHble n3aMeHeHUs NpeacTaenaT coboi aobaBneHWe HOBLIX MMM MOAUMUKALMNIO CYLLECTBYOLWMX TeX-
Hudyeckux TpeboBaHUA, HanpuMep BBeAeHWe AONONMHUTENBHbIX BApUaHTOB. MNpu 3TOM He JonycKaeTcsa paclliu-
peHue TpeboBaHun Ans obopynoBaHWA, KOTOPOE MOSTHOCTbI COOTBETCTBOBANO TpeboBaHusM npegbiayLiero
magaHus. Takum obpas3om, gaHHble U3MEeHeHWSA He OOMKHbI PacnpoCTPaHATLCA Ha U3Oenus, KOTopble BbINon-
HEeHbl B COOTBETCTBUM C MpeablayLMmM U3gaHnem.

3 CyuwecTeeHHble TEXHUYECKMe M3MEHeHWS: AONONHEeHWe TEXHUYEeCKUX TpeBoBaHWiA, paclumpeHne Tex-
HU4ecKkux TpeboBaHui

[aHHble uaMeHeHna MogudULMPYIOT TeXHUYeckue TpeboBaHus (QONOMHAKT, pacluMpaloT obnacTe npu-
MEHEHWS UK oTMeHsAT TpeboBaHusa) Takmum obpasom, Yto o6opygoBaHue, KOTOpoe CoOTBETCTBOBano Tpebo-
BaHWsIM, YCTAHOBMNEHHbIM B MpeablaylemM n3gaHun, yxe He OyaeT cOOTBETCTBOBaTL TpeboBaHUSAM, YCTaHOB-
TNEeHHLIM B HOBOM U3gaHnn. [laHHble n3aMeHeHWs OOIMKHbI ObiTb PACCMOTPEHLI C TOYKW 3PEHNS UX MPUMEHEHWS
k oBopynoBaHMK, COOTBETCTBYOLWEMY NpeabliayliemMy n3gaHuo. [lononHuTenksHble CBeAeHUs! YKasaHbl B MyH-
kTe B).

I puMmevYyaHne — [aHHble n3ameHeHus OTpaxXakT OOCTUXEeHNA COBPEMEHHbIX TexHonornin. OgHako TakMe ms-
MEHEHWA, KaK NpaBuro, He JoMmKHbl BNUATL Ha oBopyaoBaHMe, yiKe BbINyLWEHHOEe Ha PbIHOK.

B) ObBocHoBaHWe BHECEHWS CYLLECTBEHHbIX TEXHWYECKNX U3MEHEHUI

A1 HanpsbkeHue U, MOXeT NpuknaabiBaTbCa Yepes ranbBaHuYeckyo pasBasky.

A2 TpunoxeHue «BapuaHTbl pasfenurenbHbIX PacCTOAHWA AN CMOHTMPOBAHHBIX MeYaTHbIX nnart u
pasgerneHne KOMMOHEHTOBY» W3 MpedblayLlero usgaHus Tenepb BKMHYEHO B OCHOBHOW TEKCT, a Tabnuubl ¢
ansTepHaTUBHbLIMK 3HAYEHUSAMW PacCTOAHWIA Tenepb NpeacTasneHsbl B Tabnuuax 8 u 9.

A3 3a wcknoveHnem nepeuncneHus c) batapen, Ana KOTopbix Bonblie HeT NPeAnonoXeHun o TOM,
4YTO UX MOXHO UCMOMNb30BaTh B KAYECTBE LYHTUPYIOLWNX YCTPOUCTB, OrpaHnyYnBaoLWmMx HanpsxeHue. TeMm He
MeHee, HeT HUKaKoro HaMepeHUa U3MEeHUTb X UCMOMb30BaHWe Kak TakoBoe.

B1 YcTpoilcTBO MOXET MCnonb3oBaThes Npy 6onee HU3KOM aTMOCHEePHOM AaBMeHUH, YEM 3HAYEHNE MO
ymonyanuio 80 kMa, ykazaHHoe B [OCT 3716710.0, ¢ y4eTOM OOMNOMHUTENbHEBIX TpeboBaHWii, Takux Kak yBenu-
YeHue 3a3opa AMA CBA3aHHbIX YCTPOWCTB, paboTatowmx npu aasneHnn medee 80 klMa.

B2 Wcnonb3yemble 3Ha4e€HWA OCHOBaHbI HA 3HAYEeHUsIX, yka3aHHbiX B IPC-6012C, ¢ y4eToM JOMYCKOB.

C1 lNpuaHaHo, 4TO yTOYHEHHBIE TPeBOBaHNA BO MHOTMX CIyYasax yKe NnpuMeHanunce. Llenksio nameHeHuns
ABnaeTcs obecnedyeHne nx eaMHO0BpasHOro 1 NnocnefoBaTenbHOr0 NMPYMEHEHUS.

C2 bbino NpoAeMOHCTPUMPOBAHO, YTO KaTanuTU4Yeckue OaT4YMKU Bbi3blBAIOT CAaMOBOCMNaMEHeHUe BO-
popofa 6e3 aneKTpMYecKoro BO3AeNCTBUSA, MOITOMY WX B3pbiBoOe30nacHOCTbL He MOXeT ObiTb obecneveHa
nyTeM NpuMeHeHWs Bra B3pblBO3aLLUThl «McKpobe3onacHas arnekmpuyeckas Lenby.

C3 lNoepexaeHne pasgenyTenbHbIX PACCTOAHWA W MOCMEnYLWNA BbIXOL M3 CTPOA KOMMOHEHTOB CYu-
TaT HEeYyYUTLIBAEMbIMW MOBPEXAEHUAMW A5 YPOBHA BMAa B3pbIBO3aWMThl «ic». CyuTaeTcs, 4To gaHHoe
M3MeHeHWe SABMSeTCA WCKIIYUTENLHO TePMUHOMOrMYecKUM, HO OHO MPUBEAEHO B HAacTOALWEM cTaHpapTe,
NOCKONbKY B HEKOTOPbLIX CMy4asXx 3T0 MOXET MPUBECTU K U3MEHEHWIO MeTOO0MOMMN OLEHKH.

C4 MakcumarnbHoe HanpsbkeHue W TOK B YCTaHOBMBLUEMCS COCTOSIHMM NPeacTaBnsT APYrov pUcCK uc-
KPOBOro BOCNNameHeHus, Yem BO BpeMs nepexogHoro npouecca. lNepexogHblil npouecc — 3T0 NpesbllleHue
nwboro M3 aTux 3Ha4YeHWin (HanpsKeHWss N Toka). [10aTOMy YCTaHOBMBLUEECH COCTOSHWE W MepexofHble
npouecckl HeobXxoAUMO paccMmaTpuBaTe OTAensHO. [punoxeHve No nepexogHelM npoueccaM Bbino nepe-
CMOTPEHO.

C5 BHeceHbl M3aMeHeHWA s NpuBe4eHUs NOMoXeHWI NyHKTa B COOTBETCTBME C TpeboBaHUAMM K OLeH-
Ke npoBogos.

C6 T[lockoneKy Tennosas OueHKa yPOBHS BYAA B3pbIBO3AWMThI «iC» MO CYTW NPOXOOUT B PEXKUME HOP-
ManbHOW aKcnnyaTtaunn, B Ka4ecTBe KoadyduumeHTa 6e3onacHOCT NCMONbL3YIOT 3anac No TeMnepartype.

C7 WcnpaBneHa cpopmyna pacyeTta NpeBblLUEHWA TeMnepaTypbl NPOBOAKM.

C8 Ecnu ymeHblUueHHble pasfenuTenbHble paccToAHMA 3aBuCcAT OT obono4dky, obecnedmBaoLwen cre-
neHb 3awmTel IP54, a ong komnnektaumm obonoyky HeobxoanMbl kabenbHble BBOALI, Pe3b00BbLIE MePEX0aHUKN
n 3armywku gns obecneveHus cTeneHn 3awuTel (IP), To oHK TakKe JomkHbl cooTBeTcTBOBaTL FOCT 316710.0.

C9 MNpoBogHWKK, pasbeMbl U JOPOXKKW NeYaTHOW NnaTkl JOMKHEI MMETh COOTBETCTBYIOLLME XapakTepu-
CTUKW, 4TOBbI UX BbIXO4 U3 CTPOSA MOT CHUTATbCA YyYUThIBAEMbIM NMOBPEXAEHNEM.

XXl
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C10 [ob6aeneHo TpeboBaHne 0 TOM, 4TOObLI HEMNOBPEXAAEMbIE COEAVMHEHMS OCTaBanunck CnoCoOHbLIMK
NPOBOAWTL TOK NOCHe nNpeanonaraeMbix aBapuiHbIX OTKITHOHYEHWA.

C11 BeegeHo TpeboBaHMe MO TOMWMHE MedW AN HEeMoBpPeXO4aeMoro coeguMHeHWs NMevyaTHOWM NnaThl,
OOCTUraemMoro ¢ NoOMOLLLH ABYX OOPOXEK LUAPUHOA 1 MM.

C12 Bbe3onacHOCTb YMEeHbLUEHHbIX pa3feneHnid 3aBUCUT OT COOTBETCTBYHOLLEN OU3NEKTPUYECKON NpoY-
HOCTW M3OMSILMOHHBIX MaTtepuanos, KoTopble fobasneHsl B Tabnuyy 8.

C13 [HobaeneHo TpeboBaHMe 0 HEOBXOOAMMOCTW yKaszaHus crneuuanbHbIX YCNOBWIA NMPUMEHEHWs!, KOr-
Aa Onsi ceTeBoro yctpowcTBa TpebyeTtcs kateropus nepeHanpsikeHus [/l npyu mcnonesoBaHum Tabnvubl 9
«YMeHbLUEeHHbIE pacCTOsSHUA ONS YPOBHS BUAA B3PLIBO3ALLUTEIl «iCy.

C14 B npegbigyuiem nzgaHum 6uinum cebinkv Ha ucneitanua no |IEC 60664-1 u IEC 60664-3, ogHako He
ObINK yKazaHbl NPUMEHUMBIE UCTIBITAHWS. B TeKCT HacTodAwero naaaHns gobaeneHsl yTOYHEHUSA MPUMEHUMbIX
ucnoitTanuin FOCT IEC 60664-1 w TOCT IEC 60664-3.

C15 [HobaeneHo TpeboBaHme 0 HEOBXOAMMOCTW yKa3zaHWsA crneumnanbHbiX YCNOBUIA NPUMEHEeHWs, Korga
n3onauns mexay uckpobesonacHow Lenbi M 0BOMoYKON MW 3eMier He COOTBETCTBYeT TpeboBaHuAM no
OWaNeKTPUYeCcKon NPOYHOCTHU.

C16 [ns repmeTuU3npoBaHHbLIX geTanen 6bino nobarneHo TpeboBaHWe 0 perynspHOM OCMOTpe, YTobbI
rapaHTMpoBaThk, YTO repMeTu3aumns BO BpeMs NpoM3BOOCTBA BbIMOMHEHA AOMKHLIM 06pasom.

C17 TpeboBaHusi kK TemnepaTtype npu NpogorKuTensHon pabote 3ameHsoT TpeboBaHus, yKasaHHbie
B FOCT 31610.0. Korga BO3MOXHO MOSIBNIEHWE TeMMNepaTypbl Bbllle 3HAYEHWs TeMNepaTypbl Npu NPOACTKM-
TenbHOW paboTe, He LOMKHO ObiTh HUKAKUX BHYTPEHHUX UMW BHELIHUX NOBPEXLEHWA, B TO BPEMS Kak B npe-
Oblaylen pegakuny 6bino ykasaHo, YTo AOMKHbI OTCYTCTBOBAThL BUAUMbBIE NMOBPEXOEHNS.

C18 TpeboBaHusa kK MmaTepuanam, NpUMeHseMbIM ONA NOKPLITUS, repMeTu3anun U hopMoBaHuMs, ABNA-
toTca Mmogudurkaumnen TpedosaHuin, nogpodHo onucanHblx B FOCT 31610.0.

C19 B npegbigywen pegakunmn He BbIN0 ykasaHo, Kakum 06pasoM yYUTbIBaTb MOBPEXKLEHWS KOMMO-
HEHTOB, ECMW NOBpeXAeHWe pasaenuTenbHblX PACCTOAHWA MPUBOSUITIO K TOMY, YTO OHW 3KCMyaTMpoBanuch ¢
HapyweHueM TpeboBaHWA M3roTOBKUTENS, YTO OTHOCUTCS TOMbKO K OMACHOCTM OT MCKPOBOIO BOCMIAMEHEHNS.

C20 3710 cneacTeMe peopraHusaumny TpeboBaHMA K KOMNOHEHTaM.

C21 PaHee xonogHoe cOMpOTUBMNEHME pa3peluanock M3MepATs NPU MUHUMAanNbLHOW TeMnepaType oKpy-
XKarolwen cpeabl.

C22 Bbino npu3HaHo, 4TO He BCe KOMMOHEeHTh! Bbinun y4TeHbl Npu nepeHoce TpeboBaHuiA K 06opynoBa-
HWIO C YPOBHEM BMAa B3pbIBO3awuThl «nky B FOCT 31610.11—2014 B kadecTee TpeboBaHuii kK 06opya0BaHWIO
C YPOBHEM BMAA B3pbIBO3AWMTLI «ic». DTO 03HA4aeT, 4yTo Ana o6opyaoBaHUs ¢ ypoOBHEM BUOA B3PbIBO3ALLUTI
«icy» TpebyeTca NpUMeHATL TpaHchopMaTop € YPOBHEM BMAA B3PLIBO3ALLUTLI «iay.

C23 Pa3beguHeHWe KaTyLKW U KOHTaKTOB perne Bonblie He JoMnycKaeTcs CYUTaTb YYUThIBAEMbBIM MO-
BPEXOEHUEM.

C24 TlpegoxpaHuTens ANs YPOBHS BMAA B3PbIBO3aALLMTHI «iC» CYMTAETCHA UCTOYHUKOM pUcKa Bocname-
HEHWS, ecnu OXuaaeTcs ero cpabartbiBaHMe.

C25 lNpegoxpaHvTenu, NOAKMIOYEHHbIE K CeTW 3NeKTPONUTaHUs, OOMKHbI MMEeTh OTKIOYaloLyo Crno-
cobHocTk meHee 1500 A. OgHako Heobxoaumo, YToBbl NONB30BATENM WU YCTAHOBLLUKM BbINKM NpouHhopMUpO-
BaHbl 00 3TOM, ¥ NO3TOMY B PYKOBOACTBE MO 3KCNNyaTauun HeobxoouMo yKasbiBaTb MaKCMManbHbIA oXuaa-
eMbI TOK.

C26 [obaBneHbl TpeboBaHWA K MOHMCTOPAM.

C27 [obaeneHbl TpeboBaHWA K MCNOMb30BAHWIO YCTPOWCTB, UCNOMb3yeMbIX AN OrpaHuyeHusa Temne-
paTypbl (4aTYMK C NOMOXKUTENbHBIM TeMNepaTypHbLIM KO3 MULKEHTOM CONPOTHUBIEHMA U T. 4.).

C28 WNameHeHbl TpeboBaHMs K yTEUKE 3NEKTPONUTa, UCMLITAHMIO MO ONpefeneHuo TeMmnepaTypbl no-
BEPXHOCTM W UCMBLITAHWIO B YCNOBWUAX MNbINKU NS 3NeMEHTOB, baTtaperd 1 NOHWCTOPOB, B YacTW YBENUYEHUS
KOMMYeCcTBa UCMbIThIBAEMbLIX 0OpaA3LOB M YTOUHEHUS TEMMEPATYPLI, NPU KOTOPON NPOBOASTCS UCMLITAHUS.

C29 Wckposoe BocnnamMeHeHue DbINO NPOAeMOHCTPUPOBAHO NPW KOPOTKOM 3aMblKaHUM HEKOTOPLIX NK-
TUEeBbIX 3NeMEHTOB.

C30 M3ameHeHbl KOHTPOIbHbIE UCMbITAHUA TPAaHCOPMATOPOB C NEPBUYHON U BTOPUYHOM 0OMOTKaMK B
nckpobesonacHon uenu.

C31 JobaeneHue ocoboro KOHTPONBHOIO UCMLITAHWSA TPaHCOPMATOPOB, UCMONb3yeMbIX B LENnsax c
YPOBHEM BUa B3PbIBO3ALLUUTHI «iC».
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roct 31610.11—2025
(IEC 60079-11:2023)

M E X I OCY O AUPTG CTUBETHHUB 1 C T A HOAUPT

B3PbIBOOMNMACHbIE CPEObI
Yacte 11

O6opypoBaHue C BUGOM B3pbiBO3aWUTbI
«McKkpobe3onacHas anekTpu4yeckas Lenb «i»

Explosive atmospheres. Part 11.
Equipment with type of explosion protection «intrinsically safe electrical circuit «i»

Oarta BeepgeHna — 2027—01—01
C NpPaBOM A0CPOYHOr0 NPUMEHEHUA

1 O6bnacTb npumMeHeHUs

HacTosawumin ctaHaapT ycTaHaBnmMBaeT TpeboBaHMA K KOHCTPYKLMMW U UCMLITAHUIO McKpobe3onacHoro
YyCTPOWCTBA, NpeaHa3Ha4YeHHOro ANs NpUMEHEHUS BO B3PbIBOOMNACHLIX Cpefax, a Takke CBA3aHHOMo yCTpOou-
cTBa, NpegHa3Ha4YeHHoro ANs NOAKMToYEeHUs K McKkpobesonacHbIM LiensaM, KOTOpble NPoXoAaT BO B3pbiBOONAac-
Hble cpedbl.

[aHHbl BUA B3pbIBO3AWMTEI MPUMEHWUM K 3NeKTpoobopynoBaHMio, B KOTOPOM 3MeKTpUYecKMe Lenn He
CcnocoBbHbI BbI3BaTbL BOCMMNAMEHEHUE OKpY’Kalollen B3pbIBOONACHOW cpedbl. [aHHbIA cTaHAapT pacnpocTpa-
HAeTcs U Ha anekTpoobopyaoBaHKWe, B COCTAB KOTOPOro BXOAAT Lienu, KOTopkie ABMNSAKTCA nckpobeszonacHsIMU
TOMbLKO B ONpefeneHHbIX YCNOBUSAX, HAanpyMMep Npu NUTaHWK OT uckpobezonacHol batapen U OTKMHYEHHOM
NUTaHWK CETHN.

HacTosawmi ctaHdapT Takke pacnpocTpaHseTcs Ha anekTpoobopynoBaHue unmn YacTtu anektTpoobopy-
[OBaHWS, HAXOO4ALMECs BHE B3PbIBOOMNACHOW cpedbl UM MMEKLLMe OPYroi BUA B3pbIBO3aALLMUTLI U3 MepeYnc-
nexHbix B [OCT 31610.0, B Tex cny4asx, korga Mckpobe3onacHOCTb 3NeKTPUYecKux Lienein Bo B3pLIBOONac-
HOW cpefe MOXEeT 3aBUCeTk OT KOHCTPYKLMWK U UCMOMHEHWA Takoro anekTpoobopyoBaHua unu ero Yacten. C
NOMOLLBK AAHHOMO CTaHAapTa OLEHWBAKT BO3MOXHOCTE NMPUMEHEHUS BO B3PbIBOOMACHLIX cpedax anekTpu-
YecKux Lenen, noaBepratoLlnxcsa BO34eNcTBUI B3pbIBOONACHOW cpeabl.

HacToawmi cTaHgapT pacnpocTpaHseTcs Ha OaT4YMKK1, NMogKMYeHHble K UckpobesonacHbIM Lensam, HO
HEe pacnpoCTPaHAETCH Ha 3alnTy KaTtanMTUYeckux KoMnoHeHToB ansa rpynnsl IC wunu rpynnol B+H,,.

HacTtoswmi ctaHgapT He pacnpocTpaHsaeTca Ha Ex-kabenbHble BBOALI.

TpeboBaHusa Kk McKpobeszonacHbIM cucTeMam npueeneHsl B FOCT 31610.25.

HacTtoswumi ctangapT gononHaeT W uameHsieT obwme TpebosaHusa FOCT 316710.0, 3a UCKNIOYEHUEM
pasfenoBs W NyHKTOB, NpuBeaeHHbIX B Tabnuue 1. B Tex cnyyasx, koraa kakoe-nubo TpeboBaHue HacTosALero
cTaHpapTa npotuBopeynT Tpebosanuio FOCT 3716710.0, TpeboBaHMA HACTOSLWEro cTaHAapTa MMEeKT NpenuMy-
LLIeCTBEHHOE 3Ha4YeHue.

Ecnun TpeboBaHuAa HacToSALLEro cTaHgapTa pacnpocTpaHAKTCa Kak Ha uckpobesonacHoe yCcTpOWCTBO,
TaK 1 Ha CBSAA3aHHOE YCTPONCTBO, TO UCMOMNb3YT TEPMMWH «YCTPONCTBOY.

MockonbKky TpeboBaHUs HACTOALWEro CTaH4apTa pacnpoCcTPaHATCS TONLKO Ha aneKkTpoobopyaoraHue,
TO NO4 TEPMUHOM «0BopygoBaHMey Bcerga nogpasyMmeBaeTcs «anektpoobopynosaHuey.

HacToawmi cTaHgapT pacnpocTpaHseTcsl Ha YCTPOMCTBA, NpefHa3HavYeHHble Ang UCMnonb30BaHusa npu
aTMocdepHbIX ycnoBusix cornacHo MOCT 31670.0 ¢ gononHUTenbHbIMK TpeboBaHMAMK K UCMOMb30BaHKIO
Npu pacliMpeHHbIX aTMocepHbix AaBneHnsx B AnanasoHe ot 60 klMa (0,6 6ap) go 110 klMa (1,1 Bap).

MapaHune ochbuumnansHoe
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FOCT 31610.11—2025

Tadtnuua 1— lNpumeHsaeMble pasgenst U NyHKkTel FTOCT 316710.0

MpumeHeHwe pasgenos MOCT 31610.0
Pasnen/nyHkt FOCT 31610.0 KHactostieMy cTanfapTy
WckpobeaonacHoe ycTponcTBo
rocT rocT CssAsaHHoe
HaseaHwe P
3(1[:6”1%30—‘453;4 3&?%5{;53;9 pasgena/nyHkra Mpynnet L w1l pynna Il YETRONETRE
P B (oBs3artensHble TpeboBaHUs)
cBegeHus) cBefeHus)
3 3 TepMUHbI U onpedeneHus [MpumeHseTcs MpumeHsaeTcs MpumeHsieTcs
Knaccudpukaums obopyno-
4 4 [MpumeHsieTca MpumeHsaeTcsa [MpumeHsetcsa
BaHWA Mo rpynnam
5 5 Temnepartyphl — —_ —
Brinsinne okpyxatoLuen
5.1 5.1 Py e MpumeHsieTcs MpumeHseTcsa MpumeHsieTcs
cpenpl
3KcnnyataumMoHHas
h.2 5:2 JEILET MpumeHseTca MpumeHsaeTcsa MpumeHseTcs
Temneparypa
MakcumaneHas Temnepa-
5.3 5.3 P MpumeHseTca MpumeHsaeTcsa He npumeHsetca
Typa NoBEepPXHOCTU
6 6 TpeboraHWs KO BceMY
anekTpoobopynoBaHWio
6.1 6.1 Obwume TpeboBaHus MpumeHsieTca MpumeHaeTcsa MpumeHseTca
He npumeHseT- He npumenaeT- He npumeHseT-
CA, 3a UCKIoYe- | cA, 3a UCKMYe- | cA, 3a UCKIoYe-
6.2 6.2 MexaHn4eckasa NpoYHOCTb HUEM Cry4aes, HWEM Cry4aes, HUEM Cry4aeB,
Korda MpMMeHs- | Korga npuMeHs- | Korga npuMeHs-
etca 6.2.5.1 erca 6.2.5.1 etca 6.2.5.1
Bpemsa oTKpbITUA
6.3 6.3 P P He npumensietca | He npumensietca | He npumeHsaeTcs
obono4kun
BryxgatoLime Toku
B obono4ykax (Hanpumep,
6.4 6.4 (Hang p He npumensetca | He npumensaetca | He npumeHsaeTcs
KPYMHBIX 3NEeKTPU4eCKUX
MaLLWH)
He npumeHseT- He npumenseT- He npumensiet-
cA, 3a McKIoYe- | cq, 3a UcKNove- | cA, 3a UCKIioYe-
6.5 6.5 KpenneHwe npoknagku HWEM Cry4aes, HWEM CIy4aeB, HUEM Cry4aeB,
Korda MpYMeHs- | Korga npuMeHs- | Korga npumeHs-
etca 6.2.5.1 eTca 6.2.5.1 eTca 6.2.5.1
OnekTpoobopynoBaHue,
6.6 6.6 reHepupyioLLee 3NeKTpo-
’ ’ MarHUTHble ¥ yNsTPa3ByKO-
Bbl€ N3MNy4YeHns
— 6.6.1 Obwume TpeboBaHus MpumeHsieTcs MpumeHneTca He npumensetca
WcTouHmkn pagmoyacToT-
6.6.1 6.:6.2 Paa 3 MpumeHsieTcs MpumeHneTca He npumeHsetca
HbIX U3NYy4YeHWiA
NcToMHUKKM ynbTpasByKo-
6.6.3 6.6.3 YHEIpELisy MpumeHsieTcs MpumeHneTca He npumeHsetca
BbIX U3MYyYeHWIA
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lMpodomxeHue mabnuys! 1

roCT 31610.11—2025

[MpumeHeHue pasgenos MOCT 31610.0
Pasnen/nykT FOCT 31610.0 KHAETORNEMY CTARAAPTY
MckpobesonacHoe yCTpoOMCTBO
rocr rocr H CeAzaHHoe
d3BaHune &
31610.0—2014 | 31610.0—2019 e SRS rovnna 1l YCTPOWCTBO
fenpaseanEE {COPEECEHER (oGnsa?eniHble Ty ebosaHuA) > >
ceBefeHus) cBefeHvs) P
INasepbl, CBETUNBHUKK K
rme HeOUBEpPreHTHLIe
6.6.2 6.6.4 APy, AHEcR MameHeHo MameHeHo He npumeHseTcsa
HenpepbIBHbIE BONTHOBLIE
ONTUYECKNE UCTOYHUKN
Hemertannuyeckue
7 7 obonoykn n HemeTannuye- — — -
ckue 4yactu obonoyek
He npumeHseT- He npumeHsieT- He npumeHsieT-
Cs, 33 UCKNoYe- | cs, 33 Ucknioye- | cs, 3a UCKNYe-
71 T Obwme TpeboraHmsa HWEM Cry4aeB, HUeM crny4aes, HWEM Cry4aes,
Koroa npumeHs- | korga npuMmeHs- | Koraoa npuMeHs-
etca 6.2.5.1 etcda 6.2.5.1 eTca 6.2.5.1
He npumensaeTt- He npumeHsieT- He npumeHseTt-
CH, 32 UCKIoYe- | cs, 33 UCKNoYe- | CH, 33 UCKIHYe-
7.2 7.2 TennocTonKkocTb HWEM CIy4aeB, HUEM CIy4aes, HWEM CMy4aeB,
Korga NpUMeHsa- | Korga npumeHs- | Korga NpUMEeHs-
eTca 6.2.5.1 etca 6.2.5.1 etca 6.2.5.1
He npumeHseT- He npumeHsieT- He npumeHsieT-
Cs, 33 UCKMoYe- | cs, 33 UcKNoYe- | Ccs, 33 UCKIYe-
7.3 7.3 CBeTOCTOMKOCTb HMEM Cry4aeB, HUeM crny4aes, HWEM Crly4aeB,
Koroa npuMmeHs- | korga npuMmeHs- | Koroa npuMeHs-
eTca 6.2.5.1 eTca 6.2.5.1 eTcs 6.2.5.1
3apagbl cTaTu4ecKoro
3ANEeKTPMYECTBA Ha BHELL-
7.4 7.4 P MpumeHnaeTcsa [MpumeHsgeTcs He npumenseTca
HUX HEMETanNNYeCcKuX
o6onoykax unu Ux 4acTax
HesazemneHHble meTannu-
7.5 7:5 MpumeHaeTca MpumeHseTca He npumeHseTca
YecKue 4acTtu
MeTtannuyeckne obono4kn
8 8 W MeTannM4eckne 4acTm MpumeHsaeTca MpumeHsaeTca He npumeHseTca
obonovek
9 9 KpenexHble getanu He npumensetca | He npumensercsa | He npumenserca
10 10 BrokMpoBku MpumeHaeTcs MpumeHseTcs He npumeHsaetca
11 1" MpoxogHble N3oNATopbI He npumeHsieTca | He npumeHsetcsa | He npumeHsaeTcs
He npumenseT- He npumeHsieT- He npumeHsieT-
Matepuansl, CH, 32 Uckn4ye- | cs, 3a Ucknye- | cs, 3a UCKIYe-
12 — WUCNOMb3yeMbIe B KAYECTBE | HWEM CIy4aEeB, HWEM CnyYaes, HUEM Cry4aes,
repMeTHKOB Korga npuMeHsa- | korga npUMeHs- | Koraa NpUMeHs-
erca 6.2.5.1 erca 6.2.5.1 etca 6.2.5.1
12 (3apesepeuporaHo gns
Oyayuiero UcnonbL30BaHKA)
13 13 EX-kOMMNOHEHTbI MpumeHsaeTcs [NpumeHseTca MpumeHsaeTca
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FOCT 31610.11—2025

lNpodomxerHue mabnuuye! 1

Paspgen/nyHkt fOCT 31610.0

MpumeneHune pasgenos [OCT 31610.0

K HacTosALemMy cTaHaapTy

WckpobeaonacHoe ycTponcTeo

rocrt rocTt Hasiaiine Csa3aHHoe
31610.0—2014 | 31610.0—2019 e E T 7h | rEvHEEI YCTPOWCTBO
(erpaoaHLD (BIpEBDSELS (OﬁﬂSﬁ?&ﬂiHble Ty eboBaHus) > >
cBefeHuns) cBefeHus) P
BeogHble ycTpoiicTea
14 14 1 COEAUHUTENBHbIE —_ —_ —_
KOHTaKTHbIE 3aXUMbI
14.1 14.1 O6wume TpeboBaHns MpumeHseTcs MpumeHsaeTcsa MpumeHsaeTcs
14.2 — BBogHble ycTponcTBa MpumeHseTcs MpumeHseTcsa MpumeHsieTcs
14.3 14.2 Bua B3pbIBO3AWNTEI MpumeHseTca MpumeHsaeTca WameHeHo
MyTu yTeukn u anekTpuye-
14.4 14.3 ymy b [MpumeHseTca MpumeHsaeTca [MpumeHseTca
CKWe 3a30pbl
CoepnHUTENbHbIE KOH-
TAKTHbIE 32KUMbI NS 3a-
{5 15 £ He npumeHsietca | He npumenseTtcs | He npumeHseTtcs
3EMNALMX WU HYMNEBbIX
3aLLMTHLIX NMPOBOAHWUKOB
16 16 Beoabl B 0bono4vkax — — —
He npumeHseT- He npumenseT- He npumeHseT-
Cs, 32 UCKIOYE- | Cs, 33 UCKNKYe- | cH, 3a UCKIoYe-
16.1 16.1 Obwwme TpeboBaHns HWEM Cny4aes, HUEM CIy4aeB, HUEM Cny4aes,
Korga npuMeHs- | korga npumMeHs- | korga npuMeHs-
etcqa 6.2.5.1 eTca 6.2.5.1 eTcq 6.2.5.1
He npumeHseT- He npumeHseT- He npumeHseT-
Cs, 32 UCKIlOYe- | CH, 33 UCKNKYe- | CcH, 3a UCKIoYe-
16.2 16.2 MaoeHTudukaumns BBOAOB HWEM Cny4aes, HUEM Cry4aes, HUEM CIy4aeB,
Korga npuMeHs- | korga npumMeHs- | korga npuMeHs-
etca 6.2.5.1 eTca 6.2.5.1 eTcq 6.2.5.1
He npumeHseT- He npumeHsaeT- He npumeHsieT-
CSl, 33 UCKJIIOYE- | CH, 33 UCKNKYe- | CH, 3a UCKIoYe-
16.3 16.3 KabenbHble BBOAbI HUWeM cry4aes, HUeM criy4aes, HUEM Cry4yaeB,
Korga npuMeHs- | xorga npuMmeHs- | korga npumeHs-
eTcs 6.2.5.1 eTcs 6.2.5.1 eTcs 6.2.5.1
He npumeHseT- He npumenseT- He npumeHseT-
Csl, 32 UCKIloYe- | cs, 33 UCKNoYe- | CcH, 33 UCKIoYe-
16.4 16.4 3arnywkn HWEM Cny4aes, HUEM CITy4aeB, HUEM CIy4aeB,
Korga npuMeHs- | korga npumMeHs- | korga npyumeHs-
etca 6.2.5.1 eTca 6.2.5.1 eTca 6.2.5.1
He npumeHseT- He npumenseT- He npumeHset-
CH, 32 UCKJIOME- | CH, 33 UCKNKYe- | CH, 3a UCKIYe-
16.5 16:5 Pe3bboBble nepexonHuKn HUWeM cny4yaes, HUeM criyyaes, HUEM Cry4yaes,
Korga npuMeHs- | korga npuMens- | korga npumeHs-
eTcd 6.2.5.1 eTca 6.2.5.1 eTcs 6.2.5.1
He npumeHseTt- He npumenseT- He npumeHseT-
CH, 32 UCKJtOMe- | Cs, 3a UCKNKoYe- | cH, 3a UCKIToYe-
Temnepatypa B mecTe
16.6 16.6 HUEeM cny4yaes, HUeM cryyaes, HUEM Cny4yaes,
pasnenku XKun 1 Beoga
Korga npuMeHs- | korga npuMens- | korga npuMeHs-
eTcd 6.2.5.1 eTcsa 6.2.5.1 eTcq 6.2.5.1
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lMpodomxeHue mabnuys! 1

roCT 31610.11—2025

[MpumeHeHue pasgenos MOCT 31610.0
Pasnen/nykT FOCT 31610.0 KHAETORNEMY CTARAAPTY
MckpobesonacHoe yCTpoOMCTBO
rocr rocr S AL CeAzaHHoe
31610.0—2014 | 31610.0—2019 e SRS rovnna 1l YCTPOWCTBO
fenpaseanEE {COPEECEHER (oGnsa?eniHble Ty ebosaHuA) > >
ceBefeHus) cBefeHvs) P
SnekTpocTaTtu4eckue
16.7 16.7 3apsabl Ha obono4dkax MpumeHnaeTca MpumeHsgeTcs MpumeHaeTcs
kabens
JononHuteneHbie Tpebo-
7 17 BaHWSA K BpaLlaroLwmMcs He npumeHsieTca | He npumensetcsa | He npumeHsaeTca
ANEKTPUYECKUM MaLLUHAM
[ononHuteneHeie Tpebo-
18 18 BaHWSA K KOMMYTaUMOHHbLIM | He npuMeHsieTcs | He npumensietcs | He npumeHsieTcs
yCTpoWcTBam
[ononHuteneHsle Tpebo-
19 — He npumeHsieTca | He npumeHsaetcs | He npumeHsaeTcs
BaHWA K NpeaoXpaHuTEnsM
19 3apesepBupoBaHo aons
ByayLiero ncnonb3oBaHUA
OMNOMHUTENBHbIE TPeho-
20 20 A P He npumensetca | He npumensetca | He npumeHsetca
BaHWA K COEOVHUTENAM
JononHuteneHbie Tpebo-
21 21 BaHWS K OCBETUTENbHLIM He npumensietca | He npumensetcsa | He npumensietca
npubopam
[ononHuTensHLIE Tpe-
22 22 BoBaHWA K rONOBHbLIM U — — —
PYHHBIM CBETUIBHUKAM
[OnoBHbIE CBETUMBHWKA
22.1 22.1 MpumeHaeTcsa He npumensetca | He npumeHnaeTcsa
rpynnei |
[OnoBHLIE U py4YHLIE CBE-
22.2 22.2 Py He npumeHsieTca | He npumensaetcsa | He npumeHsaeTtca
TUNbHUKK rpynn [l u 1l
23 23 O6opynoeaHue, cogepxa-
Liee anemeHTbl 1 batapen
2341 23.1 Ob6uwwue TpeboBaHuA MpumeHaeTcsa [MpumeHseTcs MpumeHaeTcs
23.2 23.2 batapen He npumeHsieTca | He npumensaetcsa | He npumeHsaeTca
23.3 23.3 Twnel anemeHTOB HameHeHo MameHeHo HameHeHo
234 234 OnemeHThl B Batapee MpumeHaeTcsa MpumeHsaeTcsa MpumeHnaeTcs
HomuHanbHble napameTpbl
235 235 B P MpumeHnaeTcsa MpumeHsaeTcs MpumeHnaeTcsa
baTapen
23.6 23.6 B3aumosameHaemMocTb MpumeHaeTcsa MpumeHsaeTcs MpumMeHaeTcsa
3apsagka nepBUYHbIX
23.7 23.7 PAA pe MpumeHaeTcsa MpumeHgeTcs MpumeHaeTcs
BaTtapen
23.8 23.8 YTeuka MpumeHaeTcsa MpumeHsgeTcsa MpumeHsaeTcsa
23.9 23.9 MNogkntoveHune MpumeHsaeTca [pumeHsieTca MpumeHsaeTca
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FOCT 31610.11—2025

lNpodomxerHue mabnuuye! 1

Paspgen/nyHkt fOCT 31610.0

MpumexeHune pasgenos [OCT 3
K HacToawemy ctaHgapTty

1610.0

WckpobeaonacHoe ycTponcTeo

rocrt rocTt Hasiaiine Csa3aHHoe
31610.0—2014 | 31610.0—2019 Earana 5 M liin r all YCTPOWCTBO
(cnpaBo4Hble (cnpaBoYHble B 3ape A ”e”yzgo 3 Bl pynn
cBefeHuns) cBefeHus) (oBasarenshbie Tp BaHus)
23.10 23.10 PacnonoxeHue MpumeHseTcs MpumeHsaeTcsa MpumeHseTcs
23.1 23.11 Samena ey MpumeHseTca MpumeHsaeTca MpumeHseTca
GaTapen
3amMeHaeMblii nopTaTuB-
23.12 2312 Hblli BaTapeiHbIn MpumeHseTcs MpumeHseTcsa MpumeHsieTcs
WCTOMHUK NMNTaHNA
24 24 [okymeHTauus [NpumeHseTca MpumeHsaeTca [MpumeHsaeTca
25 25 SOOTEEVCTENE ApaTaTMNE [MpumenseTtca MpumeHsnetcs [Mpumensetcs
unu obpasLa JoOKyMeHTaM
26 26 TunoBkle ucnbITaHUA — — —
26.1 26.1 Ob6wme TpeboBaHWs MpumeHsieTcs MpumeHseTcs MpumeHsieTcs
26.2 26.2 YcnoBus UcnbITaHUA [MpumeHseTcs MpumeHsaeTcsa [MpumeHseTcs
McnbiTaHWa BO B3pbIBO-
26.3 26.3 OnacHbIX UCNbITAaTENbHBIX MpumeHseTca MpumeHneTcsa MpumeHsneTca
cMecsx
26.4 26.4 Mcneiranusa obonoyek — — —
He npumeHseT- He npumenaeT- He npumeHseT-
1T - CA, 32 UCKJIOYe- | CH, 3a UCKNoYe- | CcH, 3a UCKIToYe-
26.4.1 26.4.1 P ﬁcnblfaHm# HUWEM Cry4aes, HUEM CIy4aeB, HUEM Cry4aeB,
Korga npuMeHs- | korga npuMeHs- | korga npuMeHs-
etcq 6.2.5.1 eTca 6.2.5.1 eTcq 6.2.5.1
He npumeHsaeT- He npumeHsaeT- He npumeHset-
WcnbiTaHne
264.2 26.4.2 S CH, 3a UCKITo4e- cd, 3a UCKIoYe- CH, 3a UCKIo4e-
Ha YOapoCTOMKOCTb 5 o a4
HUEM CM. HUEM CM. HUEM CM.
McnelTaHue
26.4.3 26.4.3 [MpumeHseTcs MpumeHsaeTcsa [MpumeHsieTcs
cbpackiBaHveM
Kputepuu oueHku
26.4.4 26.4.4 puTep . - [MpurmeHseTca MpumeHsaeTca [MpumeHseTcsa
pe3ynsTaToB UCMbITaHWA
lMpoBepka cooTBETCTBUA
CTEMNeHN 3aLUunThI,
26.4.5 2645 HTEL, [MpumeHseTca MpumeHsaeTcsa [MpumeHseTcsa
obecneyvBaemoi
obonoykamu (IP)
26.5 26.5 TennoBble UCNbITAHWSA — — —

26.51 26.5.1 MamepeHue Temnepatypbl — — —
26.5.1.1 26.5.1.1 Obwume TpeboBaHns MpumeHseTca MpumeHneTcsa He npumeHsetca
26.5.1.2 26.51.2 OKCMIYaTaUMOHHa MpumeHseTca MpumeHneTcsa MpumeHsaeTca

Temnepartypa
MakcumansHasa Temnepa-
26:5.1.3 26.5.1.3 P MameHeHo M3ameHeHo He npumensetca
Typa NoBEPXHOCTU
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roCT 31610.11—2025

lMpodomxeHue mabnuys! 1

[MpumeHeHue pasgenos MOCT 31610.0
Pasnen/nykT FOCT 31610.0 KHAETORNEMY CTARAAPTY
MckpobesonacHoe yCTpoOMCTBO
rocr rocr H CeAzaHHoe
d3BaHune &
31610.0—2014 | 31610.0—2019 e SRS rovnna 1l YCTPOWCTBO
fenpaseanEE {COPEECEHER (OﬁﬂﬂaﬁeﬂiHbIB Ty ebosaHuA) > >
ceBefeHus) cBefeHvs) P
He npumeHseT- He npumeHsieT- He npumenseT-
. Cs, 32 UCKNYe- | cs, 33 UcKNoYe- | cs, 33 UCKIYe-
McnbiTaHne Ha TennoBo
26.5.2 26.5.2 8 HWEM CIy4aeB, HUEM CIy4aes, HWEM CIy4aeB,
yaap Koraga npumeHsa- | korga npuMmeHs- | Korga NpUMEHs-
eTcs 6.2.5.1 ercd 6.2.5.1 eTcs 6.2.5.1
Mcneitanne manbix
KOMMOHEHTOB Ha BOCMa-
26.5.3 2653 MeHEeHWe B3pbIBOONACHbIX MpumeHsaeTcs He npumensetcs | He npumeHsaetca
cmecen (anektpoobopyno-
BaHue rpynn | u ll)
WcnbiTaHne NpoxoaHbix
26.6 26.6 V30MATOPOB KPYTALLAM He npumensetca | He npumenserca | He npumeHsaetca
MOMEHTOM
He npumeHseT- He npumeHsieT- He npumeHsieT-
Hememannuyeckue
Cs, 33 UCKNoYe- | cs, 33 UCKNYe- | cs, 3a UCKIYe-
obornoyku unu Hememari-
26.7 26.7 HMEM CIy4aeB, HWEM Crny4aes, HWEM Cry4aeB,
AuYecKue Yacmu UHbIX
S EOr ot Korga npuMeHs- | korga npuMeHs- | Korga npuMeHsi-
eTcs 6.2.5.1 etcd 6.2.5.1 ercs 6.2.5.1
He npumeHseTt- He npumeHsieT- He npumeHseTt-
CH, 32 UCKNoYe- | cs, 33 UCKNoYe- | CA, 3a UCKIHYe-
26.8 26.8 TennocTonKkocTb HWEM CIy4aeB, HUEM Cry4aes, HWEM CMy4aeB,
Korga npuMeHsa- | Korga npumeHs- | Korga NpUMEeHs-
eTca 6.2.5.1 erca 6.2.5.1 etca 6.2.5.1
He npumensaeT- He npumensieT- He npumenseTt-
CH, 33 UCKIOYe- | cs, 33 UCKNoYe- | Cs, 3a UCKIHYe-
26.9 26.9 XonogocTonKoCTb HWEM CMNy4aeB, HUEM CIy4aes, HWEM CMy4aes,
Korga npuMeHsa- | Korga npumeHs- | Koroa NpUMeHs-
eTca 6.2.5.1 etca 6.2.5.1 eTca 6.2.5.1
He npumeHseT- He npumeHsieT- He npumeHsieT-
cs, 3a uckn4e- | cs, 3a Ucknde- | cs, 3a UCKIYe-
26.10 26.10 CBETOCTONKOCTb HUEM Cry4aeB, HWEeM crny4aes, HWEM Cry4aes,
Koroa npuMeHsa- | korga npuMeHs- | Koroa npUuMeHs-
ercsa 6.2.5.1 eTca 6.2.5.1 eTcs 6.2.5.1
y He npumeHaeT-
CToikocTe anekTpoobopy-
JOBaHWA rpynnsi | Sl HORIIOC:
26.11 26.11 . HWEM CNy4aeB, He npumensaetca | He npumeHnaetca
K BO3AENCTBUID
Korga npuMeHs-
XMMWYECKUX areHToB
eTca 6.2.5.1
[NpoBepka LEenocTHOCTH
26.12 26.12 pRRRPIE.I He npumensietca | He npumensetcs | He npumensetca
3a3eMIeHus
WcnbiTaHmne no onpege-
TIEHUIO COMPOTUBMNEHUS
26.13 26.13 M30nsauMM Yacten obono- MpumeHsaeTcsa MpumeHsieTcs He npumeHseTca
YeK U3 HeMEeTanM4YecKux
MaTepuanos
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FOCT 31610.11—2025

lNpodomxerHue mabnuuye! 1

Paspgen/nyHkt fOCT 31610.0

MpumeneHune pasgenos [OCT 31610.0

K HacTosALemMy cTaHaapTy

WckpobeaonacHoe ycTponcTeo

rocTt

rocTt Hasiaiine Csa3aHHoe
31610.0—2014 | 31610.0—2019 e E T 7h | rEvHEEI YCTPOWCTBO
(erpaoaHLD (BIpEBDSELS (OﬁﬂSﬁgeﬂiHble Ty eboBaHus) > >
cBefeHuns) cBefeHus) P
26.14 26.14 MamepeHue eMKoCTH MpumeHseTca MpumeHsaeTcsa He npumensieTca
MpoBepka HOMUHANBHbLIX
26.15 26.15 XapakTepUcTUK He npumeHsietca | He npumensietca | He npumeHsieTcs
BEHTUNATOPOB
He npumeHseT- He npumenseT- He npumeHseT-
AnkTepHaTUBHbIE CA, 32 UCKIOYe- | CH, 33 UCKNKYe- | CH, 3a UCKIYe-
26.16 26.16 WCMbITAHWA 2NacTOMepHbIX | HWeM cny4aes, HUEM CIy4aeB, HUEM Cny4aes,
YMNOTHUTENBHBIX KOMeLl Korga npuMeHs- | xorga npumMeHs- | korga npuMeHs-
etcqa 6.2.5.1 etca 6.2.5.1 eTcq 6.2.5.1
OrtcyTeT- VcnbiTaHnsa nepeHocuMoro
yT 26.17 P [NpumeHseTca He npumeHsetca | He npumeHsaeTcsa
BYIOT 3apsga
27 27 KoHTponkeHbIe UchbITaHus MpumeHseTca MpumeHsaeTca Mpumensetcsa
OTBETCTBEHHOCTL
28 28 . MpumeHnsetcs P MpumenseTcs P Mpumensetcsa
W3roTOBUTENEN
29 29 MapkupoBka — — —
291 29.1 [MpMeHseMocTb MpumeHseTcs MpumeHnaeTcsa MpumeHsaeTca
PacnonoxeHue
29.2 29.2 MpumeHsieTcs MpumeHneTca MpumeHseTca
MapKUPOBKM
29.3 29.3 Ob6uwume TpeboBaHus MpumeHsieTcs MpumeHsaeTcs MpumeHsieTcs
Ex-mapkupoBka ans B3pbl-
294 29.4 PRp A P MpumeHseTcs He npumensieTca MpumeHsaeTcs
BOOMACHLIX ra30BLIX Cpesq
Ex-mapkMpoBKa B3pbIBO-
29.5 29.5 REAp P He npumeHsetca MpumeHsaeTcsa MpumeHsieTcs
onacHbIX MNbINEBLIX cpeq
KomGuHauumn BMAOB B3pbl-
29.6 29.6 BO3aLUNUTLIl (MMN YPOBHEW MpumeHsieTcst MpumeHsaeTcs MpumeHsieTcs
BUOA B3PbIBO3aALLMUTHI)
Vcnonb3oBaHWe HECKOmMb-
29.7 29.7 MpumeHsieTcs MpumeHsaeTcs MpumeHsieTcs
KVX BUOOB B3pbLIBO3ALNTHI
O6opynoeaHue Ga,
B KOTOPOM WCMNOMb3YETCA
[Ba He3aBUCUMBbIX BUAA
B3pbIBO3aLLMThI (MK YPOB-
29.8 29.8 P i ( yp MpumeHseTca He npumensieTca | He npumensetca
HSl BUAA B3PbIBO3aALLMUTHI),
COOTBETCTBYHOLLNX YPOBHK
B3pbIBO3aLLMTLI 0DOpYOo-
BaHua Gb
OtcyTeT- PaspenutensHas
Y 299 A MpumeHseTcs MpumeHsaeTcsa He npumensetca
BYIOT neperopogka
29.9 29.10 EX-KOMMOHEHTbI MNprmeHseTca MpumeHsaeTca MpumeHseTca
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lMpodomxeHue mabnuys! 1

roCT 31610.11—2025

Pazpgen/nyukt FTOCT 31610.0

[MpumeHeHue pasgenos MOCT 31610.0
K HacTosILeMy cTaHgapTy

MckpobesonacHoe yCTpoOMCTBO

rocrt rocrt S AL CeA3aHHoe
31610.0—2014 | 31610.0—2019 Ry = r Vil r alll YCTPOWCTBO
(cnpaBo4HbIe (cnpaBoyHbIe o6 3ape A ”eny"é'go S PyrnBy LY pymn
ceBefeHus) cBefeHvs) (DBRBATENLHEIA TRADOBAHKS)
ManorabapuTHble
29.10 29.11 Ex-obopynoBaHue MpumeHnaeTca MpumeHsgeTcs MpumeHaeTcs
1 EX-KOMMOHEHTBI
Ocobo manorabapuTHele
29.11 29.12 Ex-obopynoBaHue MpumeHsaeTca [pumeHsieTca MpumeHsaeTca
¥ EX-KOMMNOHEHTBI
29.12 29.13 Hpegynpeaurenshbie MpumeHnaeTca MpumeHseTcs MpumeHnaeTcs
HagnmcK
AnbTepHaTMBHas Mapku-
29.13 — pOBKa YpOBHel B3pbIBO3a- MpumeHaeTcs MpumeHgeTcs MpumeHaeTcs
WunThl 0BopygoBaHua
AnbTepHaTUBHas Mapku-
pOBKa YpOBHel B3pbIBO3a-
29.131 — WnTEI 0bopygoBaHna ans MpumeHaeTcsa He npumensetca MpumeHnaeTcs
B3PbLIBOONACHbIX ra30BbIX
cpen
AnbTepHaTUBHas Mapku-
pOBKa ypOBHEW B3pblBO3a-
29.13.2 — wnTel obopygoBaHusa ana | He npuMeHseTcsa MpumeHsgeTcs MpumeHaeTcs
B3PbIBOONACHbLIX MblNEBbLIX
cpen
29.14 29.14 SOnemeHThbl U BaTapeu MpumeHsaeTca [pumeHsieTca MpumeHsaeTca
SnekTpuyeckne MalluHbl
2915 29.15 C NUTaHWeEM Yepes He npumensietca | He npumensetcs | He npumeHseTca
npeobpasoBaTens
29.16 29.16 Mpsmeps MapMEea® Tonbko npu- Tonbko npu- Tonbko npwu-
Mepbl MepbI Mepbl
30 30 PykoBogcTea . . .
no aKcnnyarauum
30.1 301 Obwure TpeboraHua MpumeHaeTcs MpumeHgeTcs MpumeHaeTcs
30.2 30.2 OnemeHTHbl M BaTapeu MpumeHaeTca [MpumeHsieTca MpumeHaeTca
30.3 30.3 SnekTpuyeckne maluHel | He npumengeTca | He npumeHaetca | He npumeHsaeTtca
30.4 30.4 BeHTunaTOpLI He npumeHsieTca | He npumensaetcsa | He npumeHsaeTca
He npumeHseT- He npumeHsieT- He npumenseT-
CA, 3a UCKMYe- | cA, 3a UCKNoYe- | Cs, 3a UCKNoYe-
—_ 30.5 KabenkHuie BBOALI HWEM Cy4aeB, HUEM CIy4aes, HWEM CMy4aeR,
Korda npumMmeHsi- | Korga npuMmeHsi- | Koraa NpuMeHs-
eTca 6.2.5.1 etca 6.2.5.1 eTca 6.2.5.1
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FOCT 31610.11—2025

OkoHYaHue mabnuuysi 1

MpumeneHune pasgenos [OCT 31610.0
Pasgen/nyHkt FOCT 31610.0 KHacToleMy, CTaHAapTY
WckpobeaonacHoe ycTponcTeo
rocT roct Hasiaiine CssAsaHHoe
31610.0—2014 | 31610.0—2019 e E T 7h | rEvHEEI YCTPOWCTBO
(erpaoaHLD (BIpEBDSELS (OﬁﬂSﬁ?&ﬂiHble Ty eboBaHus) > >
cBefeHuns) cBefeHus) P
He npumeHseT- He npumenseT- He npumeHseT-
HononHutensHble cA, 3a MckNoYe- | cf, 3a UcKNiove- | cA, 3a UCKIioYe-
Mpunoxe- Mpunoxe-
e A e i TpeboBaHus K KabenbHbIM HWEeM cry4aes, HWEM Cry4aes, HWeM cnyyaes,
BBOAAM Korda NpUMeHs- | Korda npuMmeHs- | Korda npumMeHs-
etca 6.2.5.1 eTca 6.2.5.1 etcA 6.2.5.1
Mpunoxe- Mpunoxe- TpeboBaHua ana
MpumeHsieTcst MpumMeHseTcs MpumeHsieTcs
Hve B Hve B Ex-komnoHeHTOB
Mpumep ycTaHOBKU
Mpunoxe- Mpunoxe- P Py . CnpaBoyHoe CnpaeoyHoe CnpaeoyHoe
AnNs UCnbITaHUA
Hue C Hue C Z npunoxexHue NpUNoXxeHve npunoxexHue
Ha yO4apoCTOWKOCTh
Bpawatowuecs anektpu-
Mpunoxe- Mpunoxe- YecKne MaLUWHbl, NOAKM- CnpaBoyHoe Cnpaeo4Hoe Cnpaeo4Hoe
Hue D Hue D YyeHHble k npeobpasoBa- npunoxeHue NpUNOXeHVe npunoxeHue
Tensam
TennoBble ucnbiTaHUs
Mpunoxe- Mpuvnoxe- CnpaBoyHoe CnpaBo4Hoe CnpaBoyHoe
BpaLLaroLLMXCa anekTpuye-
Hve E Hve E npunoxexHue npunoxeHue npunoxexHue
CKUX MaLLWH
Cxema ucnblTaHWUi
Mpunoxe- Mpunoxe- HemeTannuyeckux obono- CnpaBo4Hoe CnpaBo4Hoe CnpaBo4Hoe
Hue F Hue F YeK UKW HemeTannuyecknx npunoxexHne NpunoxeHue npunoxexHue
yacTel obonoyek (26.4)
Mpunoxe- [MopsgoK UCnbiTaHWK Ka- CnpaBo4Hoe CnpaBoyHoe CnpaeoyHoe
Hne G 6encHbIX BBOAOB npunoxeHue NPUNOXEHVE npunoxexHne
HanpspkeHue Ha KoHUax
Bana, Bbi3blBaloLee
Mpunoxe- CnpaBo4Hoe CnpaBoyHoe CnpaBoyHoe
— WCKpeHWe B NOALUMMHUKE
Hue H : npunoxexHne NpunoxeHve npunoxexHue
OBWUraTens Unu Ha LWenke.
PacyeT sHeprvuv paspsga

He npumeHnsneTtca — [aHHoe TpebosaHue NOCT 31610.0 He npumeHsieTcs.

MpumeHseTcs — OaHHoe TpebBosaHue MOCT 371670.0 npumeHseTca 6e3 n3aMeHeHus.

MameHeHo — TpeboBaHMe HacToALWLEro cTaHOapTa nameHseT TpeboeanHme MOCT 31670.0.

MpumevaHunsn

1 MNpumeHumble TpeboBaHua pasgenos/nogpasgenoe FOCT 31670.0 onpefeneHsl Ha3BaHUAMKW pasfenos, Ko-
Topble sBMsATCA obssaTeneHelMu. HacTosAwas Tabnuua Gbina cocTaeneHa ¢ ydeToMm cneuuanbHbiX TpeboeaHui
FOCT 31610.0—2019. Hymepauus pasgenos [OCT 31670.0—2019 v npefblgylwiero u3naHus npuvBedeHa TOMb-
kO ONns uHOopMauuKM, 4TO MO3BOMSET, NpW HeoBXOAWMOCTU, NMPUMEHATE C HACTOALWMM cTaHgapToMm TpeboBaHus
TOCT 31610.0—2014. MNpu otcytcTBumu TpeboBaHua (B Tabnuue 1 — «OTCYTCTBYIOT») MNW NPOTUBOPEYUKN MEXKOY Tpe-
BoBaHMAMM HeobX0AMMO PyKOBOACTBOBATLCH TPeboBaHWAMM NOCMEAHEro U3AaHNs.

2 3awTpuxoBaHHaa CTpoKa B NPUBEAEHHON Bbile Tabnuue obo3HavyaeT 3aronoBokK pasfena unu nogpasgena. B
cny4asx, Koraa npuMeHUMOCTb OIMHAKOBa AN BCEX NOANYHKTOB, B CTPOKE 3arofoBKa yKkassiBaetcsa «[1puMeHUMoy unm
«WMcknioweHo» 1 Nnogpaznens! He ykasbiBaT. Ecnv npumMeHeHue oTaenbHbIX Noapa3nenoB MOXET pasnuyathes, TO OHU
nogpobHo onucaHbl B NPMBEAEHHON Bhile Tabnuue 1 yKazaHa NPUMEHUMOCTb KaX4oro U3 HUX.

8 He npuMeHSETCA, 3a UCKMHYEHUeM CrnyYaes, Korda npumersaeTcsa 6.2.5.1 unu B cooteetctBumn ¢ 9.4.1 nnu 9.11.

b He npumensertca ans npoctoro yetpoictea. Cm. 3.1.5 1 5.5,
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2 HopMaTuBHbIE CCbINKK

B HacTosiulem cTaHOapTe MCMNonNb30BaHbl HOPMATUBHLIE CCHIMKU HA cnefyloLlne MexrocyaapCTBeHHEIe
cTaHOapThl:

FMOCT 14254 (IEC 60529: 2013) CteneHu 3awmTbl, obecneynsaemble obonodkamu (Kog IP)

FOCT 22765 TpaHcchopmamopb! NUMaHust HU3KoU 4yacmomabl, UMYIbCHbIE U Opoccenu ¢ounbmpoe 8bl-
npaMumenel. MemoOkl uaMepeHuUs 31eKMPUYECKUX NapaMempos

FOCT 27473 (M3K 112-79) Matepuansl anekTponsonsunoHHele TBepabie. MeTon onpeneneHusa cpag-
HUTENBHOMO M KOHTPONBHOIO MHAEKCOB TPEKUMHIOCTOMKOCTW BO BNAXHONU cpene

FOCT 31610.0 (IEC 60079-0:2017) BapruiBoonacHele cpegbl. YacTts 0. ObopynoeaHue. Obwue Tpebo-
BaHUA

rOCT 31610.7 (IEC 60079-7:2015) BspbiBoonacHele cpeabl. Yacte 7. OBopynoBaHue. [MoBbileHHas
3awuTa Buaa «ex»

FOCT 31610.19 (IEC 60079-19:2019) B3psigoonacHbie cpedbl. HYacms 19. Tekywjuli peMoHm, Kanu-
manbHbIU PEMOHM U 80CCmaHogneHue obopydoeaHus

FOCT 31610.25 (IEC 60079-25:2020) B3peiBoonacHsle cpefbl. YacTts 25. MckpobesonacHble cUCTEMBI

FOCT 31610.28 (IEC 60079-28:2015) B3apsisoonacHsle cpedbl. Hacmb 28. 3awjuma obopydosaHus u
repedarowjux cucmem, Ucronb3yruwUux onmu4yeckoe usnyJyeHue

FOCT IEC 60079-14 B3pbsieoonacHsle cpedbl. Yacmb 14. MNpoekmuposaHue, 8bibop U MOHMaX 3rek-
mpoycmaHo80K

FOCT IEC 60127-1 MuHMaTOpHbIe NnaBkue npegoxpaHnteny. Yacte 1. TepMuHONorusa ana MUHWAaTop-
HbIX NMAaBKKUX NpeaoxpaHuTenel u obuwme TpeboBaHMA K MMHWATIOPHBIM NNaBKUM BCTaBKaMm

FOCT IEC 60127-2 MNpepoxpaHuTeny MUHMATIOPHbIE MaBkue. YacTe 2. Tpyb4yaThie nnaBkue BCTaBKK

MOCT IEC 60127-3 MNpegoxpaHuTteny MuHKaTiopHole nnaBkue. Yacte 3. CyOMUHMATIOPHBIE NIaBkue
BCTaBKM

FOCT IEC 60127-4 MuHnaTiopHble NnaBkue NpefoxpaHutend. Mactes 4. YHuBepcansHble MOAYINbHLIE
nnaekue BCTaBKW 418 06BbEMHOMo 1 MOBEPXHOCTHOTO MOHTaxXa

FOCT IEC 60127-7 lNpenoxpaHuTen NNaBkue MUHUATIOPHbIE. YacTb 7. MUHMATHOpHLIE NnaBKkMe BCTas-
K 4N cneyuansHoro npumMeHeHns

MOCT IEC 60664-1 KoopavHauusi m3onsuun anst obopyOoBaHWs HW3KOBOSBTHBIX CMCTEM MUTaHWS.
YacTb 1. MpuHUMNBLI, TPeDOBaHWSA U UCTIbITAHUA

FOCT IEC 60664-3 KoopaonHaumsa nzonauuu ans obopyaoBaHusA HU3KOBOMLTHLIX cucteM. HYacTts 3. Wc-
Nonb30BaHWe NOKPLITUIA, repMeTU3aLmMm n OPMOBKM ANs 3alKThl OT 3arpAa3HeHNs

FOCT IEC 60691 BctaBkn nnaekve. TpeboBaHWsA M pyKOBOACTBO NO NPUMEHEHUID

FOCT IEC 60851-5 NMpoeoga 0OMoToYHbIe. MeToabl UCNBITAHWA. YacTe 5. 3nekTpuyeckne CBOMCTBA

FOCT IEC 61010-1 Be3onacHOCTb 3NEeKTPUYECKUX KOHTPOMNbHO-U3MEpPUTENbHbLIX Npubopos 1 nabopa-
TOpHOro yctpoicTea. Yactb 1. Obwume TpeboBaHus

FOCT IEC 61810-1 Pene norudeckue aneKkTpoMexaHW4YeCcKMe ¢ HEHOPMUPYeMbIM BpemeHeM cpabaTtbi-
BaHusa. Yacte 1. O6wme TpebosaHus

IOCT IEC 62368-1 Ayduo-, sudeoannapamypa, obopydogaHue UHGhopMalyUOHHbLIX MEexXHono0aull u mex-
Huku ces3u. Yacme 1. TpebosaHus besonacHocmu

MpumeyaHue — [py NoNb30BaHWW HACTOSALLMM CTaHAAPTOM LienecoobpasHo NpoBEpUTL AENCTBUE CCbINoM-
HbIX CTAHOAPTOB W KNaccugUKaTOPOB Ha oduUMansHOM MHTEpPHET-caiTe MexrocynapcTBEHHOMO COBETA NO CTaHAApTU-
3auMM, METPONOruKM KU ceptudukaumn (www.easc.by) Wnu no ykasatensm HauuoHanbHbIX CTaH4apTOB, M30aBaeMbiM B
rocynapcTBax, yKasaHHbIX B MPEAMCOBUM, MMM HA OULIMANBHBLIX CaliTax COOTBETCTBYHOLLUMX HALMOHAMNbHLIX OPraHoB no
cTaHdapTu3auun. Ecnu Ha QokyMeHT gaHa HeflaTMpoBaHHas CcChinka, TO CreayeT UCNonNb30BaTh AOKYMEHT, AeACTBYLLWIA
Ha TEKYLMA MOMEHT, C YY4ETOM BCEX BHECEHHbIX B HEFO U3MEHEHWA. ECnu 3aMeHeH CChINOYHbIA JOKYMEHT, HA KOTOPLINA
[JaHa OaTMpoBaHHas CCbiNKa, TO CrEeAyeT WMCMOoNb30BaTh YKa3aHHYK BEPCUI0 3TOro AokymMeHTa. Ecnv nocne npuHsaTHA
HaCTOSALLEro cTaHAapTa B CChINOYHBI AOKYMEHT, Ha KOTOPbIA OaHa AaTUpOBaHHAas CChiNka, BHECEHO U3MEHEHUe, 3aTpa-
rMBatoLLiee NoMoXeHWe, Ha KOTOPOE AaHa CCbINKa, TO 3TO NOMoXeHWe NpuMeHsieTcs Be3 yyeTa AaHHOIro N3MeHeHNsA. Ecnu
CCbINOYHbIA JOKYMEHT OTMEHEH Ge3 3aMeHbl, TO MOMOXeHWe, B KOTOPOM AaHa CChifika Ha Hero, NPUMEHSAETCH B YacTu, He
3aTparvBaloLLEen 3Ty CChITKY.
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3 TepMUHLI, onpeaeneHns U CoKpaleHns

B HacTosfweM cTaHgapTe npuMeHeHbl TepMuHbl no FOCT 316710.0, a Takke criegyoliMe TEPMUHLI C CO-
OTBETCTBYHOLUUMU ONpefeneHusmu.

3.1 TepMUHBLI U onpegeneHun

3.1.1 uckpobezonacHocTb «i» (intrinsic safety «i»): Bug B3pblBO3aLWKUTEI, OCHOBAHHbIW Ha OrpaHUHeHUm
ANEKTPUYECKON 3HEepruM BHYTPKM 0BOpyaoOBaHWUS WU COEAMHUTENBHOWM NPOBOAKE, KOTOPLIE MOABEpratTCs BO3-
LEACTBUIO MNOTEHLMANbHO B3PLIBOOMNACHOW cpefbl, 40 3HAYEeHUs HUXKE YPOBHS, Bbi3biBAlOLWEro BocnnaMeHe-
HWe B pe3ynkTaTte UCKPeHUs UM Harpeea.

3.1.2 nckpobeszonacHoe yctponcTio (intrinsically safe apparatus): 3nektpoobopygoBaHue, npegHa-
3Ha4YeHHOe A7 YCTaHOBKM BO B3PbIBOOMACHON 30HE, B KOTOPOM BCE Lenun uckpobesonacHsbl.

3.1.3 cBaA3aHHoOe ycTporcTBO (associated apparatus): SnekTpoo6opyaoBaHue, KOTOpoe COOepKUT Uc-
kpoBesonacHble U MCKpoonacHble Lenn U CKOHCTPYMPOBAHO Takum 0BpazoM, YTO MCKpoonacHbIle Lenu He Mo-
ryT OKasblBaTbk OTPMLATENBHOTO BAWAHUA Ha UCKpobesonacHele Lenu.

MpumeyvaHus

1 CeAzaHHOE YCTPOWUCTBO MOXET BbITh:

a) AONONHWTENBHO 3aliMLLIEHO BWMAOM B3PbIBO3ALMTEI, MPUMEHUMBEIM ONA MCMNOMb30BAHUS B COOTBETCTBYIOLIEN
B3PLIBOOMACHOW Cpeae, Unn

b) He sawwLleHo BUAOM B3pbIBO3ALUMTLI, MPUMEHUMBIM AN UCNOMB30BaHNS B COOTBETCTBYHOLLEN B3PLIBOONACHOW

cpege, 1 He OOIMKHO NCNonb30BaThbCA BO BSDbIBOOI’IaCHDF‘I cpege.
2 Cwm. [1], 426-11-03.

3.1.4 uckpobesonacHasa uensb (intrinsically safe circuit): 3nekTpuyeckas uenb, B kKoTopon niobbie nc-
KpeHusa nnu rnobbie TeNNoBbIE PEXNMbI, BO3HUKAKLWME B YCOBUAX, MPEeANUCaHHbIX HACTOALLMM CTaHOapTOM,
npeacraensawwmnx cobo HopMarnbHbIe YCIOBKUS KCMNyaTaLmmn U onpefeneHHble YyCroBUA HeMCNPAaBHOCTH, He
MOTYT Bbl3blBaTb BOCNNIaMeHEeHWs JaHHOW B3pbIBOOMACHOW cpenbl

3.1.5 npocToe ycTpoHucTBO (simple apparatus): QneKTpuM4ecKkii KOMMOHEHT I KOMBMHaUUA Kommno-
HEHTOB MPOCTOW KOHCTPYKLMKM C TOMHO OnpefderieHHbIMW 3MNeKTPUYECcKUMM napaMeTpamMmn, COBMECTUMBIMU C
napameTpamMun nckpobesonacHow Lenu, B KOTOPOW OHW MCMOMb3YHOTCS.

3.1.6 KOHTpoNbHbIN YepTex (control drawing): [lokyMeHT, NOArOTOBIEHHbIA U3roTOBUTENEM 515 UCKPO-
©e30nacHoro unu cBA3aHHOMO YCTPOWCTBA, coaepXaliuin noapobHele anekTpuyeckne napametpbl Ans Nog-
KIHOYEHNS K OPYTUM 3MeKTpUYecKMM Lensam Ui ycTporncTBam.

3.1.7 pnogHbIA Bapbep 6e3zonacHocTu (diode safety barrier): CeasaHHoe ycTpoiicTBO, He obecneuyn-
BaloLLlee ranbBaHWYECKyH pasBA3Ky, cCocTosee U3 LWYHTUPYKLWUX OUOA0B UMK Lenein OMo[oB (B TOM Yucne
CcTabunUTPOHOB), 3aLUMLLEeHHBIX NPeAOXPaHUTEeNAMIU UM Pe3ncTopaMy UK UX COYeTaHUeM, N3roTOBIeHHbIe
B BuOe OTOeNIbHOro YyCTPOWCTBA, a He Kak 4acTb bornee KpynHoro yCTpoWcTBa.

3.1.8 HOMMHaNbLHLIN TOK NpegoxpaHuTens [, (fuse rating /,): HanBonbliee 3Ha4eHWe TOKa, KOTOPbIN
npeaoxpaHuTErb MOXET NPOBCAMTE HEOTPaHWYEHHO ONUTENBHOE BPEMS B YCTAHOBMNEHHLIX yCcnoBusax bes no-
BpEXOEHUN.

3.1.9 KoHuenuuAa nckpobeszonacHou cucTembl Noneson WuHbI (FISCO)

ApxuTeKkTypa nckpobeaonacHoW CMCTeMbI, KOTOpas NUMTaeTCcH OT LWKWHbl M paspaboTaHa B COOTBETCTBUM
C onpegeneHHbiMu TpeboBaHusaMu.

[MMpumeyvyaHune — TpeboeaHuA onpeneneHsl B [2].

3.1.9.1 HenoBpexgaemoe coeguHeHue (infallible connection): CoeguHeHus, Bknovas Bce BO3MOXHbIE
BUObI CTBIKOBOK U COEAUHUTENEHOWM 3NEeKTPONPOBOAKM U NeYaTHbIX NPOBOAHMKOB NNaT, KOTOPLIE He NoaBepKe-
Hbl ODPBLIBY MpKY 3KCNNyaTaLumM UNU XpaHeHuu.

M punMevYyaHUe — CneuuansHele YCNoOBWA, KOTOpPbIE cneayeT y4YUTbIBaTh, YKa3aHbl B HAacTodleM cTtaHgapTe.

3.1.10 BHyTpeHHAs npoBogka (internal wiring): MNpoBoAka M 3nNeKkTpUYeckne COEedWHEHUS BHYTPU
YCTPOWCTBA, BbINMOMHEHHbIE €ro M3roTOBUTENEM.

3.1.11 Texo6cnyxMBaHMe obopyaoBaHusa nog HanpskeHuem (live maintenance): TexobcnyxusaHue,
BbINOMHAEMOE B TO BPEMS, KOTa CBA3aHHble YCTPONCTBA, UckpobesonacHble yCTPOWCTBa U Lenn HaxodsTcs
NOoA HanpspKeHueM.

3.1.12 uckpobezonacHkle napameTpsl (intrinsic safety parameters)
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MpuMmeyaHus

1 HaCTOFIU.lMM CTaHOapTOM OONYCKakTCA KpaTKOBpPEMEHHbIE NepexodHble npouecchbl, NpyU KOTOPbIX MPOMUCXoanT
NpeBbIllEeHNE YKa3aHHbIX 3Ha4YeHUI HanpaxeHua, Toka 1 MOLWHOCTU COEOVHNTENbHbBIX KOHTaKTHbIX CPEOCTB.

2 YCTPOWCTBO MOXET MMETb HECKONLKO HabopoB nckpobeszonacHbiX NnapaMeTpoB.

3.1.12.1 makcumansHoe BxogHoe HanpsikeHue U; (maximum input voltage U)): MakcumansHoe (nu-
KOBOE) 3Ha4YeHWe HanpshKeHWs, KOTOpoe OoMyCcKaeTcsa NpuKnaabiBaTh K COEQUHUTENbHbLIM KOHTaKTHBIM cpef-
cTBaM Ansl NOAKIHOYEHMA BHELLHMX Lenel nckpobesonacHoro anekTpoobopynosaHns 6e3 HapyLueHus ero nc-
kpoBGe3onacHoOCTK.

3.1.12.2 makcMManbHbIW BXOAHOW TOK /; (maximum input current /;): MakcumanbHoe (nMkoBoe) 3Haqe-
HWe Toka, Nony4YeHHoe OT BHELIHWX Lienen, KoTopoe npoTekaeT Yepes COeAnHNTENbHbIE KOHTaKTHbIe CpeacTea
nckpobesonacHeIx Lenen anektpoobopynoBaHns 6e3 HapyLieHus ero uckpobeaonacHocTu.

3.1.12.3 MakcuManbHasa BXogHas MOLWHOCTb P; (maximum input power P,-): MaKkcumanbHoe 3HavYeHue
MOLLHOCTM, KOTOPYH MOXHO NoAaTh OT BHELWHWUX Lenel Ha coeduHUTeNbHble KOHTaKTHble CpeacTBa Uckpobe-
3onacHbix Lenei anekTpoobopynoBaHusa 6e3 HapyLleHWs ero Mckpobe3onacHoCTH.

3.1.12.4 makcMmManbHas BHYTpPeHHssA eMKocTb C; (maximum internal capacitance C;): MakcumansHoe
3KBMBANEHTHOE 3Ha4YeHue BHYTPEHHEeW eMKOCTW YCTPOWCTBA, KOTOPOEe paccMaTpuBaEeTCs Kak BO3HUKawLllee
Ha nckpobezonacHbIX COEAMHUTENBHBIX KOHTAKTHLIX CPeACTBax 3T0ro ycTPOWCTBa.

3.1.12.5 makcMManbHaa BHYTPEHHAA WHAYKTUBHOCTL L; (maximum internal inductance L)): Makcu-
MarnbHOEe 3KBMBaNEHTHOE 3Ha4YeHne BHYTPEeHHeN WHOYKTUBHOCTU YCTPOWCTBA, KOTOPOEe paccMaTpuBaeTcs Kak
BO3HMKalLlee Ha MckpobesonacHblX COeOUHNTENbHbIX KOHTAKTHbIX CpeAcTBax 3Toro YyCTPOMCTBa.

3.1.12.6 maKkcumarnbHoe OTHOLEeHMEe BHYTPEHHWX WHOYKTUBHOCTM WU conpoTuBneHus L;/R;
(maximum internal inductance to resistance ratio L;/R;): MakcumanbHoe 3Ha4eH1e OTHOLLIEHWUA MaKCUManbHOM
BHYTPEHHEN WHAYKTMBHOCTWM K MakCMMarbHOMY BHYTPEHHEMY COMpPOTUBMNEHWIO, KOTOpPOe paccMarpuBaeTtcs
KaK BO3HMKatolLee Ha uckpobesonacHbIX COeAVHUTENbHbBIX KOHTAKTHbIX CPEACTBax 3TOro YCTPOWCTRA.

3.1.12.7 makcumanbHoe BbixogHoe HanpsaxeHue U, (maximum output voltage U,): MakcumansHoe
(amnnumydHoe) 3HaveHe HanpskeHus B Lenu, KOTOpoe MOXeT NPUCYTCTBOBaTbL Ha BbIXOAHLIX UCkpobeso-
NacHbIX COeAMHUTENbHBLIX KOHTaKTHLIX CPeACTBaXxX YCTPONCTRA.

3.1.12.8 makcumanbHbI BbIXogHOM Tok I, (maximum output current /,): MakcumaneHoe (amniumyd-
HOE) 3Ha4YeHMe TOoKa B Lienu, KOTOpoe MOXEeT NPoTeKaTk Yepesa BbIXOAHbIe NCKpobesonacHsle coeanHUTeNbHbIe
KOHTaKTHble CpeacTea yCTPOMCTBa.

3.1.12.9 MakcumanbHaA BblXogHasA MOWHOCTL P, (maximum output power PO): MakcumaneHoe
(MMKOBOE) 3HAYEeHME MOLLHOCTH, KOTOPYK MOXHO MOMy4MTb OT McKpobe3onacHblX COegMHUTENbBHBIX KOHTaKT-
HbIX CPeAcTB YCTPOMCTBA.

3.1.12.10 makcumanbHas BHewWHAs eMKocTb C, (maximum external capacitance C,): MakcumanesHoe
3Ha4YeHWe 3KBUBANEHTHOW eMKOCTM, KOTOPYI AOMyckaeTcs nogknioyatb K MckpobezonacHbiM COeAUHUTENb-
HbIM KOHTaKTHbIM CpeAcTBaM ycTpoicTea B6e3 HapylueHnsa nckpobesonacHoCTy.

3.1.12.11 makcumanbHas BHeWHAA WHAYKTUBHOCTL L, (maximum external inductance L ). Makcu-
ManbHoe 3Ha4YeHue 3KBMBANEHTHON MHAYKTMBHOCTW, KOTOPYH AONycKaeTcs NoAakmoYaTe K uckpobesonacHbim
COeWHUTENbHBIM KOHTaKTHbIM CPeAcTBaM ycTpovicTBa 6e3 HapyLleHnsa MckpobesonacHoCTy.

3.1.12.12 makcMManbHOe OTHOLUEHME BHEWHeW MHAYKTMBHOCTA K aKTMBHOMY COMPOTWUBIIEHUIO
L /R, (maximum external inductance to resistance ratio L /R ): MakcumansHoe 3Ha4yeHWe OTHOLIEHWS UHAYK-
TMBHOCTW K aKTMBHOMY COMPOTUBMAEHUIO B Lienu, JonyckaeMoe K NMOAKIMKYEHUIO K BbIXOOHbLIM McKpobesonac-
HbIM COeOVMHUTENbHBIM KOHTaKTHBIM CpeAcTBaM ycTpoicTBa 6e3 HapyLleHnsa MCKpobesonacHoCTy.

3.1.12.13 makcumanbHoe 3Ha4YeHUe HanpsaXeHUA NOCTOAHHOIO MNY AeUcTBYIOLWEee 3Ha4YeHue ne-
pemeHHoro Toka U, (maximum r.m.s. a.c. or d.c. voltage U,,): MakcumanbHoe Hanps»keHue, KOTopoe MOXeT
ObITb NPUNOKEHO K COEONHWUTENbHBIM KOHTAaKTHBIM CPEACTBaM MCKPOONACHbIX Lienen CBA3aHHOro YCTponcTBa
MNN COeAMHUTENbHBIM KOHTaKTHLIM cpeacTBaM uckpobe3aonacHoro ycTpPoWCTBa, NpegHas3HavyeHHbIM Ans npu-
MEHeHWA TONMBKO BO B3pbiBobe3onacHoi cpede, be3 HapylweHna nckpobesonacHocTu «in.

Mpumep — lMpumepamu coeduHUMENILHbLIX KOHMaKmMHbIX cpedcme uckpobezonacHblx ycmpolicme, npeod-
HazHa4yeHHbIX A NpuUMeHeHUs1 MonbKo 80 e3pbieobesonacHoll cpede, AGNAMCA KOHMaKmbI 3apA0KU aKKyMy-
namopa u uHmepgelics! nepedayu 0aHHbIX.

MpumeyaHus

1 3HayeHne U, MoXeT BbiTh pasnuyHbIM A pasHbiX COEAMHUTENBHBIX KOHTAKTHBIX CPEACTE B OHOM YCTPOIACTRE,

a TaKKe Ond Haﬂpﬂ}KEHMﬁ nepemMeHHoOro 1 NOCTOAHHOIO ToKa.
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2 MoryT BO3HMKaTb NepexofHble NPOLECChl, NPW KOTOPLIX 3HAYEHWUE HaMPSRKEHWA MOXET BbITh BbIE YKa3aHHOro
napameTpa.

3.1.13 dpopmoBka (moulding): lNpouecc pasMeLyeHns 3aroToBkM B NnpucnocobneHve ¢ goopmoobpasyto-
LLIe NONOCThH0 U BBEAEHWA NNACTUYHOIO Marepuana BOKPYr NOMeLLEHHOro KOMMNOHEHTa nog AaBneHnem ans
YaCTUYHOTO UMW MOJTHOTO MOKPBLITUSA MOMELLEHHOTO KOMMOHEHTA.

I punMmedaHKe — [laHHBIN npouecc MOXeT TakKKe Ha3biBaTbCA NUTEEM MO OaBNeHeM, MHOTOCINOWHBEIM NINTLEM
NN NNTbeM CO BCTaBKaMMW.

3.1.14 nckpoobpa3syrwee ycTponcTBo (spark test apparatus): YcTpoicTBO, MCNONb3yeMoe Ons 3KC-
nepuMeHTanbHOM NPOBEPKN TOTO, YTO ANEKTPUYECKME UCKPbI B LIEMW HE CNOCOBHLI BOCNINaMeHUTh OnpeaerneH-
HYI0 B3pLIBOOMACHYIO ra3oByk cpeay.

3.1.15 voHUcTOp (3NEeKTpOXUMUYECKUIn KoOHOeHcaTop, CynepKoHaeHcaTop) (supercapacitor electro-
chemical capacitor): YcTpoicTBO, HakannuBarwLLlee 3MeKTPUYECKYID 3HEPIUK C MCMNOMNb30BaHWEM [ABOWHOMO
CNnos B aNEKTPOXMMUYECKON AYENKE.

MpumevaHnn
1 BnekTpoXnuMU4ecKkMin KOHAEHCaToP He cnedyeT nyTaTbh C ANeKTPONUTUHECKMM KOHOEHCaTOPOM.
2 Cwm. [3], 114-03-03.

3.1.16 nepexogHble npouecckl (fransients)
3.1.16.1 nepexogHana xapakTepucTuKa (transient rating): Xapaktepuctuka KOMNOHEHTa, CBA3aHHasA C
BO3JeMCTBUAMM NepexogHoro npowecca.

Mpumep — Mpumepom nepexadHoil xapakmepucmuku sensgemcs 3HaveHue It dnsa npedoxpaHumenel unu
NuKoebIll Herno8mMoOPSIHWULICS UMIMYTLCHBIU MOK.

3.1.16.2 aHeprua nepexogHoro npouecca (transient energy): SHeprus, KOTopas MOXET BblAENUTLCS
3a BpeMsA nepexofa Mexay yCTaHOBUBLUMMUCS COCTOSHUSIMMU.

3.1.17 akceccyap AnfA HeB3pbIBOONacHOMW 30HbI (non-hazardous area accessory) <uckpobezonac-
HocTb> (<intrinsic safety>): OnekTpoobopygoBaHuMe, K KOTOPOMY KOHEYHLIA NOoMb30BaTeb NOAKMOYaeT NCKPO-
Be3onacHoe YyCTPOMCTBO, TONBKO KOrga OHO Haxo4MTCsl BO B3pbiBOOE30nacHon 30He.

Mpumep — Mpumepamu sensomMcs 3apsadHble ycmpoiicmaa 0115 akKyMyJIAmopoe U cYumbigeamesnu GaHHbIX.

3.1.18 ynpaBnsemMbIn nonynpoBodHuK (controlled semiconductor): MonynpoBogHWKOBLIA KOMMNOHEHT
C BbIXOAOM, KOTOPbIA MOXHO MepekniovaTe UK perynupoeath, UCMonb3ys OTAeNbHbIA 3NeKTPUYECKNI BXOA.

lMpumep — TpaH3ucmop unu mupucmop.
3.2 CokpaweHus
Cnuncok cokpallleHuid NpruBedeH B Tabnuue 2.

Tabnuua 2-— CnUcoK UCNONbE3yeMbIX COKpaLLEHHbIX TEPMUHOB

CokpaleHue CokpalleHne
Ha aHrMUICKOM B HAcTosLEM MonHoe HaumMeHoBaHWe [ononHutensHas nHchopmaums
A3biKke cTaHpapte
CTl CcUT CpaBHUTENLHBIA MHAEKC MamepsieTca B COOTBETCTBUM
TPEKWHIOCTOMKOCTH c MOCT 27473
DUT ny McnelTbiBaEMOE YCTPOWCTRO —
ES1 1331 MIGIGHHUR SrISKIDIHECKON aHapmN CornacHo MOCT IEC 62368-1
1-ro knacca
FISCO FISCO KoHuenuusa nckpobesonacHoW noneson cm. 3.1.9
LUWHBI
PELV PELV 3aluTHOE CBEPXHU3KOE HanpshKeHne Hanpumep, B cooTBeTCTBMM C [4]
SELV SELV BezonacHoe CBepXHWU3KOE HanpsbkeHue Hanpumep, B cooTBeTCTBMM C [4]
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4 Knaccudmkauuma odbopyaoBaHus no rpynnam, nogrpynnam,
TemMnepaTypHbIM Knaccam U YPOBHAM BuAa B3pbIBO3alMThl YCTPOUCTB

WMckpobesonacHoe yCTPOWCTBO M MCKpobe3onacHble Lienu CBA3aHHOMo YCTPOWCTBA AOMKHbI nogpasge-
NATLCS Ha rpynnbl B COOTBETCTBUM ¢ TpeboBaHMAMM K knaccudukaumm obopyaoBaHua nNo rpynnam cornacHo
OCT 31610.0.

WMckpobesonacHoe yCcTpOMCTBO OOMKHO KNaccuuUMpoBaThCH No MakCMMansHOM TeMNepaType NoBepx-
HOCTW WMWK TeMNepaTypHOMY Knaccy cornacHo TpeboBaHuam K Temnepatype fOCT 31610.0. K cBA3aHHbLIM
yCTpOWCTBaM Knaccudukaumio no TemnepaType He NpUMeHSIoT.

MpumeyaHue — OGOpy~OBaHUIO, COOEpPKALLEMY CBA3aHHOE YCTPOWCTRBO, 3alUMLLEHHOE APYTUM BUOOM B3pbi-
BO3aLWNTLI, ByOyT NPUCBOEHBI TEMMEPATYPHLINA Knacc W rpynna obopynoBaHWA B COOTBETCTBMM C TPeDOBaHWAMMW Mpu-
MEHEHHOro Buaa B3pbieo3awuThl. Mogrpynna obopynoBaHna Takoro 000pyaoBaHUA MOXET OTNMYaThCA OT NMOArPYNnsl No
nckpobesonacHocTK, Hanpumep, obopyaoBaHue ¢ mapkupoekon 7Ex db [ia IIC Ga] IIB T4 Gb.

VckpobesonacHoMy yCTPONCTBY M MCKpoBe30nacHbIM LiensM CBA3aHHOIo YyCTPONCTBA OOMKEH BbiTh NpK-
CBOEH OJMWH WIM HECKOMbKO 13 CrefyrLWnX YPOBHEN BUAA B3PbIBO3ALLNTHI:

- YPOBEHb BUAA B3pbIBO3aLWNThI «ia» (OANs ypoBHeW B3pbiBo3awnTel obopynosaHua Ma, Ga, Da);

- YpOBeHb Bua B3pbiBO3aLNUTEI «ib» (NS ypoBHel B3pbiBo3alwmTbl o6opynoeaHua Mb, Gb, Db);

- YPOBEeHb BWa B3pbIBO3ALWNTEI «ic» (AN ypOBHEN B3pbiBO3alLnThl 0bopynoeanHma Mc, Ge, Dc).

TpeboBaHuA HacToALWEro cTaHgapTa pacnpoCcTpaHATCA Ha BCe YPOBHU BMAA B3pbIBO3aLLMThbI, ECMN He
yKasaHo WHoe.

YCTpoONCTBO MOXET MMeThb Bonee 0AHOro ypoBHS BMAA B3pbiBO3aLMTLI, NoArpynnsl obopyaoBaHms unm
TEMMepaTypHOro Knacca 1 MOXeT UMeTb pasHble napameTpbl nckpobeaonacHOCTH ANS 3TUX pasrnuyHbIX Chny-
Yyaes.

5 CoorBeTcTBUE TpGGOBaHMHM B OTHOLWeHWN BOCnNnamMmeHeHUA

5.1 O6wue TpeboBaHUA

CooTtBeTcTBME HACTOALLEMY CTaHOapTy TpebyeT BbINONHEeHUA OBYX OCHOBHbIX KPUTEPUEB:

1) uckpobesonacHble Leny AOMKHbI COOTBETCTBOBaTh TpeboBaHNAM B OTHOLLEHWM UCKPOBOMO BOCMMa-
MEHeHW4, yKasaHHbIM B 5.3;

2) uckpobeszonacHoe YCTPOWCTBO LOMKHO COOTBETCTBOBAThL TPeDBOBAHMSAM B OTHOLUEHMU TEMIIOBOro
BOCMNMaMeHEeHMWS, yKa3aHHbIM B 5.4.

CooTBeTCTBME YKa3aHHbIM KPUTEPUSIM LOITKHO OblTh OLIEHEHO B YCIOBWSAX, YKa3aHHbIX B 5.2 AnsA npume-
HEHHOrO YPOBHSA BMOa B3pbIBO3aALLWTLI, rPynnbl 060pyaOBaHMS W TONbKO Ans MckpobesonacHoro ycTponcTBa,
MakcuManbHON TeMnepaTypbl MOBEPXHOCTH.

BbinonHeHWe ykazaHHbIX TpeboBaHWUA LOCTUrAEeTCA NyTeM CNeA0BaHUSA HACTOSALWEMY CTaHAapTY, YUnThbI-
Bas crneaywllee:

- pasgeneHusa Mexay TOKONpPOoBOAAWMMK YacTaMKU B COOTBETCTBUM C 6.5;

- BHELWHWEe coegUHUTENbHbIE KOHTaKTHbIE CpeaCcTBa B COOTBETCTBUM C 6.3 M BHYTpPEeHHME coedUHUTENb-
Hble KOHTaKTHble CpeacTBa B COOTBETCTBUM C 6.4;

- HOMMWHanNbHbIE XapaKkTepPMCTUKMA KOMMOHEHTOB B COOTBETCTBUM C pasgenom 7.

MapameTpbl uckpobesonacHocTu, U, u, ecnu ato Tpebyetcs no 5.2.5, MakcuManbHoe HOMUHanNbLHoe
HanpspKeHWe YCTPOWCTBA MOTYT ObITb MPUCBOEHLI A5 KAXA0ro U3 COEAUHUTENbHbBIX KOHTAKTHLIX CPEACTB.

Mpumeyvanune — OCT IEC 60079-14 onpegensaeTt TUMbl LENeA UM UCTOYHWKOB NMMTaHUA, KOTOpPbIE NOAX0AAT
ANS CBA3AHHLIX YCTPOWCTB ¢ HanpskeHuem U, meHee 250 B.

Ecnn n3rotoBuTens npefocTaBnseT pyKOBOACTBO MO mpoueaypam TeXHUYeckoro obcnyxuBaHusa mnog
HanpsbkeHUeM, TO BNUsHUE Takoro o6CcrnyXuBaHUS NoA HanpsKeHWem He OOMKHO HapyliaTs uckpobesonac-
HOCTb. Cm. 12.1 d) .

3a ucknoyeHneM nepeyncrneHus a) 9.6, rae ykazaHo, YTo COOTBETCTBME TpeboBaHMAM 0BLLEenpoMbILL-
NEeHHbIX CTaHAapToB, pacnpoCTPAHALIMXCA Ha KOHKPETHble BWAbl NPOAYKLMW, ABMSETCA OOCTATOUYHbIM ANS
BbINOMHEHUst TpeboBaHWi HAaCTOSALLEro cTaHaapTa, HacTosALWKIA cTaHAApPT He TpebyeT NpoBepKu COOTBETCTBUIS
3TUM 06LLENPOMbILLNEeHHbIM CTaHOapTaMm.
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5.2 YcnoBuA Npu oueHKe

5.2.1 O6wme TpeGoBaHuA

WckpobesonacHble LENW HE OOIMKHbI Bbi3blBaTb BOCNNAMEHEHME B CAMbIX OMACHBIX YCNOBUSAX, 38 UC-
KIovYeHWeM crny4daeB, Koraa 3To AOoMycKaeTcs OTAENbHbIMU NONOXKEeHNAMW HaCTOALLEro cTaHaapTa, BKNoYas,
HO HE OrpaHu4MBasCh, creqyowmm:

a) npw ycnoBusax, ykasaHHbIX B 5.2.2, 5.2.3 unu 5.2.4 B 3aBUCMMOCTM OT YPOBHS B4a B3pbIBO3aLLMTEI;

b) npu noGom HanpskeHnn go U, KmoYumensHo, NPUNOKeHHOM K MCKPOOMACHbBIM COeAVHNUTENbHBLIM
KOHTAKTHbIM CPEACTBaM, 3a UCKIMOYEHWEM YCNOBWUNA, YCTAHOBNEHHbIX 5.2.5;

C) ¢ mobbIM HanpsbxkeHem Ao U, TOKOM [0 /; 8KmoYumesbHOo, MM MOLHOCTbIO 10 P, B 3aBUCMMOCTY OT
NPUMEHNMOCTW, MPUMNOKEHHOM K UCKpODe3onacHbIM COeqUHUTENbHBLIM KOHTaKTHLIM CpeacTBam;

d) npv noGOM 3HaYEHUN EMKOCTU 4O MaKCMManbHOro sHavyeHusl, ob6osHavaemoro C,, 8KIKYUMENbHO,
B 3@BMCMMOCTK OT NPUMEHUMOCTHU, MPUNOXKEHHOM K MCKpoOe3onacHbIM CoeqUHUTENbHbLIM KOHTaKTHbIM Cpef-
cTBam;

€) npv MoboM 3Ha4YEeHUN VHOYKTUBHOCTW A0 MaKCMManbHOTO 3HadyeHnsi, obozHadaemoro L, 8K/Ioyu-
MesibHO, UMW OTHOLIEHUS UHAYKTUBHOCTYW K aKmMueHOMy CONPOTUBINEHMIO, YKa3aHHOro Kak L /R, B 3aBucnmo-
CTW OT NPUMEHUMOCTHU, NPUIOXKEHHOM K CKpobe3onacHBIM COeAUHUTENBHBIM KOHTaKTHBIM CpedcTBaM;

f) npw nogkntoyeHnn Hanbonee onacHoi Harpy3ku K NbbIM MCKpobe3onacHbIM COeANHUTENbHBIM KOH-
TakTHbIM CpeAcTBaM yCTPOWCTBa, BKMAOYas XONOCTOW XOA, KOPOTKOE 3aMblkaHue uenei mexdy coboi u Ha
3emMnio;

g) npw Hanboree onacHoW TeMnepaType B Npedenax ykasaHHoro guanasoHa pabo4ymx Temnepatyp 4ns
COOTBETCTBYIOLMX YacTel ycTponcTea. [ns oueHKW KOMMOHEeHTOB COrnacHo pasfeny 7 u COOTBETCTBUSA MO
TEennoBOMY BOCMNNaMEHEeHWH OMF YPOBHEW BuAa B3pbiBO3aLLWTEI «ia» U «ib» Heobxogumo yunTeiBaTH BNWS-
HWe yCnoBWA MOHTaXa KOMMOHEHTAa W aKcnnyaTauMoHHOW TemnepaTypbl HENOCpPeACTBEHHOW BNn30CcTH K KOM-
noHeHTy. MNMpu paccmoTpeHun HeoBXOAWMO YYNTbIBATE BO3MOXKHOCTb HarpeBa oT OpYrMxX KOMMOHEHTOB M3-3a
COMYTCTBYOLUMX HEMCNPAaBHOCTEN.

lpumepbi

1 O6bi4HO HeobxoduMo yHumbleams Hazpee om 6/IU3KO pacrnosioKeHHbIXx nocnedogamesnisHO U napan-
neskHO NOOKTHYeHHbIX KOMIMNOHeHmMoes, 4Yepe3 Komophbie npoxodum mom Xe MoK rnpu eHeceHHoM noapemdeuuu.

2 O6b14HO He mpebyemcsa yYumbieamb Hazpee eblue 3KCIIyamayuoHHOU meMnepamypsl, ebi3gaHHbIl
He3zaeUCUMbLIMU Moepexo0eHuUsMU @ dpyaux yacmsx ycmpoilicmea.

MpumeyaHune — HomMMHanNbHbLIE NapamMeTpbl KOMNOHEHTA OLEHUBaTCA 6e3 yyeTa BHECEHHbLIX NOBPEXAEHU
KOMMOHEHTa, Torga Kak ero CoOoTBeTCTBKME NO TENNOBOMY BOCNIIaMeHEHWKD OLUEHUBAETCA NPW BHECEHHbBIX NOBPEXOEHNAX
KOMMOHEHTa, co3darLlmnx Hanbonee onacHble YCINoBUA COrmacHo pasgeny 7

h) npwn HanBornee onacHbIX 3HA4YEHMAX MOBbLIX BNUAKLNX NapaMeTpPoB, MPUMEHSIEMbIX B Npegenax npo-
W3BOACTBEHHbIX AOMYCKOB YCTPOWCTB (CM. 7.3).

Ecnu kakoe-nubo noBpexageHWe MOXeT noenedb 3a cobor Apyroe NoBpexgeHWe WM HeCKOMNbKO Mo-
BpexXaeHuin, To NepeuYHOE 1 Nocnegyowmue nospexaeHns AOMmKHbl paccMaTpuBaTbCsl Kak ogHO noepexje-
HWe. B pamkax cleHapus oHOro NoBpexaeHus BCe yYUTbIBaeMbIe U Hey4YnThIBAaEMble NoBpexXaeHns cnenyeT
cuMTaTb cTaTUYecKMmu. Hanpumep, ecrniv BO3HUKHET NOBpexAeHWe KOMMOHEeHTa NMpy KOPOTKOM 3aMblKaHWUMU,
3TOT BUA NOBPEXJeHWs AOMKEH COXPaHATLCA Ha NPOTAXKEHUN BCEro cLueHapus NoBpexaeHus.

Ona onpegeneHuss makcuMmanbHOW TemnepaTtypbl MOBEPXHOCTU K HaMpsKeHW0 M MOLHOCTU OOITKEeH
BbITe NpUMeHeH KoaddnumeHT GesonacHocTn 1,0.

5.2.2 YpoBeHb BUAa B3pbIBO3aWMTLI «ian

ckpobesonacHble Lenu ¢ ypoBHEM BYAA B3PbIBO3aALLUTHI «ia» OOMKHbI OLEHMBATLCA B K&XO0M U3 cre-
OYIOLWKWX criyyaes:

a) B HambBonee onacHbIX YCrnoBusax 6e3 yyeta noBpexaeHun;

b) c BBeoeHneM BCeX HeYYUTbIBAEMbIX MOBPEXOEHWN;

C) C BBEOEHMEM OOHOTO YyYMTBIBAEMOIO U BCEX HEYYUTLIBAEMbIX MOBPEXOEHWN;

d) c BBEOEHWEM OBYX YYMUTbIBAEMbIX W BCEX HEYYMThIBAEMbIX MOBPEKAEHWNA.

B kaxOom u3 BbllleyKasaHHbIX Cly4YaeB NoBpexneHns MoryT ObiTe pasnuyHbIMU.

Mpw oLeHKe Uenei Ha UCKPOBOEe BOCMNaMeHeHe HeobxoauMo UCnonb30BaTk KoaghghuyueHm besonac-
Hocmu 1,5 8 coomsemecmasuu ¢ 5.3.4.

Ecnv MOXeT BO3HWKHYTb TOMbKO OOHO Y4MTbiBaEMOE MoBpexaeHue, To TpeboBaHua nepedvcnenuns d)
YYMTBIBATb HE HYXHO.
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Ecnn yunTbiBaeMble NOBPEXOEHWSA HE MOMYT BO3HMKHYTb, TO TpeboBaHus nepevncnennin c) u d) He yum-
TbiBAKTCS.

VicnonHeHusi, cooTBETCTBYHOLLME TpeDOOBaHWUAM YPOBHS BMAA B3PbIBO3ALUUTLI «ia», TaKkKe NoaXOAAT ANS
YPOBHEW BMAA B3PbIBO3ALLUTEI «ib» 1 «ic».

5.2.3 YpoBeHb BMAa B3pbIBO3aWUTLI «ib»

WckpobesonacHble ueny ¢ ypoBHEM BYAa B3pbIBO3ALLMTbI «ib» QOMKHbI OLEHUBATLCA B K2XO0M U3 cre-
OYIOLWX Cryyaes:

a) B Hanbonee onacHbIX YyCNoBuax 6e3 y4eTa NoBpeKaeHWUN;

b) c egedeHueMm acex Hey4yumMbiBaeMbix No8PexOeHUl;

¢) c seedeHueM 00HO20 yHUMbIBAEMOZ0 U 8CEX HEyYUMbIgaeMbix nospexoeHull.

B kaxOoM 3 BhllLeyKa3aHHbIX CIyYyaeB NoBpeXOeHUs MOTyT ObiTe pasnuyHbIMU.

Mpy oueHKe Lenein Ha UCKPOBOEe BOCMNamMeHeHne HeobxoauMo UCcnonb3oBaThk KoadduuneHT Gesonac-
HocTu 1,5 B cooTBeTCcTBUM € 5.3.4.

Ecnun y4uTtbiBaeMble NoBpexaeHWs He MOTyT BO3HWKHYTb, TO TpeboBaHMA NepeqncrieHnst c) He y4uTbl-
BaoTCcA.

VMcnonHeHus, cooTBeTCTBYOLME TpebOBaHMAM YPOBHS BMAA B3pPbIBO3aALUNUTLI «ib», Takke NooxooaT Ans
YPOBHS BUAA B3PbIBO3ALLMTHI «iC».

5.2.4 YpoBeHb BUaa B3pbiBO3aWUTbI «ic»

WckpobesonacHble Leny ¢ ypoBHEM BUAA B3PbIBO3aLLUThI «iC» JOMKHbI OLEHUBATLCS B KaXKA0M U3 che-
OYHOLWX Cryyaes:

a) B Hanbonee onacHbIX yCNoBUsX Be3 yuyeTa NOBpeXAEHWUI;

b) ons oueHkn cooTBeTCTBUS TpeboBaHWSAM B OTHOLLEHUW UCKPOBOIO BOCMMNaMeHeHusa cornacHo 5.3 n
npu onpenenexHun uckpobesonacHelx napametpos U, I, L, C;u L;/R;, B 3aBUCMMOCTM OT CUTyaLUu, BHOCAT
HEey4MTbiBAEMbIE NOBPEX4eHNs, co3garwme Hambonee onacHble YyCrnoBus.

MpumeyaHue — MNoBpexaeHUA HE BHOCAT NpW ONpeaerneHun COOTBETCTBMA B OTHOLLEHWW TEMNJIOBOro BoCMnna-
MEHEeHUs cornacHo 5.4.

YuynTelBaeMble NOBPEXAEHNS HE BHOCHT.

TOnNbKO KOMMOHEHTHI, KOTOpPbIE:

- yCTaHaBNMBAIOT HanNpsbkeHWe WIM TOK Ha YPOBHeE, KOTOpbIM obecnevnBaeT cooTBeTCcTBME TpeboBa-
HUSM B OTHOLUEHWW MUCKPOBOIO BOCMMAMEHEHWUSA, BKINIOYAS KOMMOHEHTbI, MPUMEHAEMbIE NS 3alWUThl OpYrux
KOMMOHEHTOB, OT KOTOPbIX 3aBUCUT MCKpobe3onacHocTb,

- ycTaHaBnueatioT U0 nnun IO;

- obecnevMBalT 3aWMTy OT MEpeMeHbl MOMSPHOCTM B COOTBETCTBMM C 6.8, JOMKHBI COOTBETCTBO-
Batb 7.1.

Ecnu npeanucaHo, P, v P; 0OMKHbLI ONpeaenaTbes npu Hambonee onacHbIX YCNOBUAX B HOPMarbHOM
pexume aKkcnnyarauum.

Mpwn oueHKe Lenen Ha MCKpOBOE BOCNNamMeHeHne Heobxogumo ncnonb3oeaTth koadduuneHT Gesonac-
HocTu 1,0 B cooTBeTcTBUM C 5.3 .4.

5.2.5 ObopygoBaHWe UM CUCTEMbI, HE OMacHbIE MO MOPaXEeHUIO IANEKTPUYECKUM TOKOM

O6opynooBaHWe WM CUCTEMbI C OFPaHWUYEHHBIM CBEPXHW3KUM HamnpsiKEHWEM WM CMPOEKTUPOBaHHbIE B
COOTBETCTBMU C APYrMMU CTaHdapTamu UMnun npasunamu no npefoTepalleHuio pyucka nopaxeHus anekTpuye-
CKMM TOKOM, KOTOPbIA MOXeT BbiTb OnaceH ANA 300pOBbA YEMNOBEKa, MOTyT cHMTaTthes obopygoBaHuem unu
CUCTEMaMK, HE OMAaCHbLIMUW MO MOPaXKEHUHO 3MEKTPUHECKMM TOKOM.

Mpumep — K makum cmandapmam omHocsamcsi SELV, PELV, N331.

Ecnu B COOTBETCTBUM C HACTOALLMM CTaHdapToM TpebyeTcs npunoxerune U, Mexay CoeUHUTENbHbIMM
KOHTaKTHbIMK cpefcTBamMu Gea ranbBaHMY4ECKON pasBA3KM OTHOCUTENbHO APYT Apyra, TO A0NyCcKaeTcs YYUTbl-
BaTb TOMbKO MaKCUManbHOe HOMUHANbLHOE HanpshkeHue, ykasaHHoe U3roToBUTeneM, Npu ycrnoeuu cobnoge-
HUA cnegyLwnx TpeboBaHuii.

MpuMmeyaHne — HoMMHanNbHOE HanpsxeHWe (OeNCTBYKLLEE 3HAaYEHNE NEPEMEHHOMO UMK NOCTOAHHOIO TOKAa),
YKa3aHHOE U3rotoBuTenem:

Ei) CoedUHWTENbHbIE KOHTAaKTHbIE CcpeacTBa OOJTKHbI BbITb NOOKIMHOYEHbl TONMBKO K OﬁOpyﬂ,OBaHMI{) nnn
cncTtemMam, He OnacHbIM MO NopaXXeHW 3NEeKTPUYEeCKMM TOKOM;
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b) ecnu B COOTBETCTBMM C HACTOALLUM CTAHAAPTOM HanpsikeHue U, TpebyeTca nogknioHaTk Mexay co-
eAVHUTENbHLIMW KOHTaKTHBIMIW CpeacTBaMuy Lernewn ¢ ranbBaHWYeCcKon pa3Ba3kon Mexay nckpobesonacHom u
OPYrUMU LLensaMu, NpUNoXeHHOe HanpsiXeHue JOMMKHO BblTe HAUBOMbLUUM K3:

- 3HavyeHus U, nnu

- HanpsbkeHust, NOMYyYEHHOTo U3 HOMUHANBLHOMO HanpshxeHus unu U, Hanpumep, ecrv B Lenu MMerTcs
KOMTMOHEHThI, YBEMMYMBAIOLWINE HaMnpsAXKeHWe 00 YPOBHHA, npesbiwatowero U, B HOPManbHOM pPEXUMeE IKG-
nnyaraumm;

Mpumevannn

1 B aTom cny4ae Hanps)KeHne Ha ranbBaHWYecKon pa3Baske 0Bbl4HO Ha3blBaloT CUHMAa3HbIM.
2 TpeBoBaHWga K akceccyapam A8 HeB3PbIBOOMNACHLIX 30H NogpobHo onucaHsl B 6.3.5;

C) & Mapkupogke OOMKeH ObITb yKa3aH 3HakK « X» cornacHo TpeboBaHuaMm K mapkuposke MTOCT 31610.0.
CneunanbHble YCNOBUA NPMMEHEHNS OOMMKHbI COOepXaTh:

- nogpobHoe onucaHue TpeboBaHUIA, KOTOPbIE MPUMEHADTCA K 060PYAOBAHWMIO UMM CUCTEMAaM, NOAKIHO-
YaeMbIM K COeQWHUTENbHbIM KOHTAKTHbIM CPeAcTBaM, HanpuMep, YTO OHW AoMKHbI BbiTe SELV, PELV, 331
MMNW 3KBMBANEHTHBLIMU; 1

- OOMYCTUMOE MaKCMMarnbHOEe HamnpsbKeHWe, KOTOPOoe MOXET BObITb MPUNOXEHO MeXOY UCKPOONacHbIMU
COEAMHWUTENbHBIMN KOHTAKTHBIMU CPEACTBaMK, 0Dpa3yoLWUMK Lienb BHYTPKU 060pYya0BaHMS.

I puMevYyaHne — [MonoXeHnAMK HacTOALLErO CTaHOapTa He yCTaHOBINeHa HeoOXxogMMoCTb YKasblBaTtb TUN MK
Moaenb UCTOYHWKa NUTaHUA.

lNMpumep — 3assneHo, ymo nocnedosamenbHeIl nopm GaHHbIx umeem U, 250 B delicmeyroujezo Hanps-
JKeHUs NepeMeHHO20 MokKa, HO C MakcuManbHbIM HanpskeHueM 6 B mexdy nio6bimu deymMa KoHmaKkmamu nopma
OaHHbIX. Cxema ouyeHusaemcs ¢ dugbghepenyuanbHbiM pexumomMm 6 B, npumeHseMbiM mexdy nobbiMu deyms
KOHmMakmamu nopma GaHHbIX, HO npu 250 B cuHghaszHozo delicmeyrouwe2o HanpsiKeHUs nepeMeHHoO20 Mmoka,
npunoXeHHo20 MeXAOy NopPmMoM JaHHbIX U 2allb8aHUYecKU pa3zdeneHHbIMU UensamMu (Hanpumep, 3emsed unu uc-
Kpobe3onacHbIMU Yyensamu). B cneyuanbHbIX ycnosusax npuMeHeHus1 JoO/KHO 6bIMb yKa3zaHo, Ymo HanpshkeHue,
nodasaemoe Ha nocredogamesnibHO MOOKNHOYEHHbIe coeduHUMesbHbIe KOHMakmHbie cpedcmea nopma daH-
HbIX, cocmaensem Makcumym 6 B u 4ymo MoXHo ucrnons3oeambs mosibko obopydoeaHue, coomeemcmeaytoujee
FOCT IEC 62368-1. lio6as 2anpeaHu4Yeckas pa3esizka Mexdy uenst nopma 0aHHbIX U uckpobesonacHol uernbso
mpebyem pa3denexus dna U, (e daHHom npumepe — 250 B delicmeyiowe20o HanpsxeHus nepeMeHHo20 moka).

5.3 CooTtBeTcTBME TDEGOBaHHﬂM B OTHOWEHWW NMCKPOBOIro BoCcniameHeHWnA

5.3.1 O6wume TpeboBaHUA

VckpobesonacHble Lenu A4omkHb BbiTh OLeHeHb!, YTOBkEI rapaHTMPOBaTh, YTO B KaXKA40MN ToYKe, rae npeg-
ronaraeTca BO3HUKHOBEHWE pa3bedWMHEHUSA UMM COEQUHEHUs], NOABEPKEHHOW BO3AEACTBMIO B3PEIBOONACHOM
cpenbl, MMeloLLasics 3Heprus UCKpbl He cnocobHa Bbi3BaTh BOCMMaMEeHeHWe B3pbIBOONACHOW cpeabl ANA yKa-
3aHHON rpynnbl 060pyAOBaHWS NPU YCIOBUSIX W KoadbduumneHTax 6e3onacHocTH, ykasaHHbIX B 5.2 Ons YpOBHS
BUA B3PbIBO3aLLUTLI Lienu.

I punMmedYyaHUe — TEpMVIH «MNCKpa» ncnonb3dyetcd B HAcTodleM CTaHOoapTe and 0603Ha4YeHUs 3aMbIKaHUA UMK
pa3mMblKaHNA VICI'IblTyEMOIﬁ uenun. I'Ipm TAKOM 3aMbIKaHMK U pa3MblKaHWI He 0BsAzaTenbHO BO3HUKAeT BUAMMasi WCKpa.

Ecnu nHoe He ykasaHo B HACTOALLEM CTaHAapTe, TO UCKPOBOE BOCMNIaMeHeHMe O0MKHO BbiTh OLleHeHO
crnegyowum o6pasom:
a) Ha KOHTaKTax, pasMblKaloWKUXCS U 3aMbIKaKLKUXCS B HOPMAaNbHOM pPeXuMe aKCnyaTaluu.

Mpumep — lMpumMepaMu KOHMAaKMOB8, PAa3MbIKAFOUUXCH U 3aMbIKarOLUXCS € HOPMallbHOM pexuMe 3Kcny-
amauuu, Sen9MmcH WmMeKepsl U 2He30a, 8 bIKII0Yamesiu, KHOMKU U MOMeHyUuoMemphb!l, KOMopbIe UCob3yomcs
6e3 UHCMPYMEHMOoea U ynpaensiiomcs epyyHyo;

b) Ha coeguHUTENBHBIX KOHTAKTHLIX CPEACTBAxX MCKpobesonacHkIX Lenewn, BKIYasi NogKNioYeHne cooT-
BeTcTBytowux C,, L, n L /R, noaxoasawmx ans COeanHUTENbHbIX KOHTAKTHLIX CPEeACTB. Ecnu B pykoBoacTBe
Mo IKCMIyaTaumum He ykasaHo uHoe, To C, v L NpuknafsiBaioT no OTAENbHOCTY NPy OLEHKE COEONHUTENbHBLIX
KOHTaKTHbIX CpeacTs.

VckpoBoe BOCNMaMeHEHWE He YYUTBIBAKT!

1) Yepes HenoBpexgaemble pasgeneHns, CooTBeTcTByOWMe 6.5.4.2;

2) npu nocnefoBaTeNbHOM COEAUHEHWUW, LCIOMbL3ys HEMNOBPEXAAeMble COEOMHEHWS, COOTBETCTBYHO-
wue 6.4.2;
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3) npw repMeTusaynmn, oTBeYaroLen TpeboBaHNAM Mo 3allUTe OT MCKPOBOrO BOCMIaMeEHEHWs, yKa3aH-
HbiMm B 6.6.1 1 6.6.2.1;

4) BHYTpPW CBSA3aHHONO YCTPOMWCTBA, 33 WCKMHYEHWEM COEOVHUTENbHBIX KOHTAKTHBLIX CPEeaCTB ero uc-
KpobesonacHkIX Lenen;

5) Mexay KOHTaKTHbIMW BbIBOAAMU OTAENbHBIX Lienei, COOTBETCTBYOWMX 6.3.1.

Llenn obopyposaHus rpynnbl |l oueHMBalT, Ucnonb3ys npegernbHble 3Ha4YeHWs, YCTaHOBMNEeHHbIe Ans
obopynosaHus nogrpynns |IB.

[ns oueHkM cooTBeTCTBUS TpeboBaHWSMKM B OTHOLUEHWM UCKPOBOMO BOCMMaMEHEeHUss MOTyT MCMOoMb30-
BaTbCA NpeacTaBuTenbHble 0Bpas3Lbl Lenei (Makemsi), KOTOpbIE, NO KpaliHel Mepe, CTOMb e OnacHb! C TOYKA
3peHMss BOZHUKHOBEHKS MCKPOBOrO BOCMNaMEHEHWNS, Kak U peanbHas oleHuBaemas Lenb.

TIpumepsbi

1 OueHky KoHOeHcamopa, o2paHU4eHHO20 pe3ucimopomM, coomeemcemeyrowum 7.4.2, Ha coomeemcmeue
mpe6oeaHusIM 8 OMHOWEeHUU UCKPOB020 80CI/IaMEeHEHUST, MOXHO NMposodums Kak Ons1 pesucmusHoll yenu ¢ no-
CMOSIHHBLIM HanpsiKeHUeM.

2 Bce koHdeHcamopkl 8 paccMampusgaemMoll Yacmu yenu Mmo2ym 6bime npedcmaeneHsi Kak 00UH KOHOeH-
camop ¢ 3Keusa/leHMHOoU cyMMapHOU eMKOCMbHO.

McnbiTaHWe Ha UCKPOBOE BOCNNIaMeHeHWe MPoBOAAT B COOTBETCTBUM € 9.1 Npv HOpMarneHOW TeMnepary-
pe OKpy>KatoLLen cpeabl, U MOryT OblTb UCMOMb30BaHbI AaHHbIE MO BOCMIaMEHEHUIO U3 NPUNoXeHna A 1 npu-
noxeHusa G, ecnu aKcnnyaTalMoHHas TemnepaTypa HaxoauTcs B npegenax oT muHyc 60 °C go nntoc 100 °C.
Hukaknx gononHuUTenbHbIX ko3 duuneHToB 6e30nacHOCTU UMW y4eTa HarpeBa n3-3a NOBPEXOEHUA BHYTPU
ycTponcTea He Tpebyetca. ObopynoBaHue, pazpaboTaHHoe 4N UCMONb30BAHWA NMPUY SKCNNYaTauUOHHbIX TEM-
nepaTtypax, BeIXOASLLMX 33 Npefenbl 3TOro AnanasoHa, OMKHO BbiTe AONONHUTENBHO NPOAaHaNUM3upPoBaHO.

5.3.2 YpoBHM B1UAa B3pbIBO3aWMUTLI «ia» U «ib»

[na ypoBHel BUAA B3pblBO3aLLUThI «ia» U «ib» oueHKa MCKPOBOro BOCMMaMeHeHUs oMKHa NpoBoaAUTb-
CHl, ECNU B HACTOSALLEM CTaHOApTe He YKazaHo MHOe, B OTHOLLEeHUW CreayoLlero:

a) B MmecTe nboro pazbeuHEHUs UM COEAUHEHUS (BKITHOYAA NOBpeXAeHWe paseneHus) Lenu, KoTo-
poe CYUTAKT YYNUTLIBAEMbIM UMW HEYUUTHIBAEMBIM MOBPEXOEHWEM;

b) B mecTte noboro noBpexageHus 3a3eMneHuns, KOTopoe CYUTAT YYNTLIBRAEMbBIM UM HEYUYNTLIBAEMBIM
noBpexaeHnem.

OueHKa WCKpPOBOro BOCMMaMeHeHWst (Hanpumep, C NpUMeHeHWeM WCKpooOpasylLwero YyCTpoWCTBa)
JOmKHa ObITh NpoBedeHa Nocne BBedeHWs NOBPeXaeHWi, YkasaHHbiX B 5.2.2 1 5.2.3, 1 He JoMmKHa yBenn4m-
BaTb YMCMNO NOBPEXOEHUN.

5.3.3 YpoBeHb BMAa B3pbIBO3aWMUThI «iC»

[na ypoBHS BMAa B3pbIBO3AWMThLI «iC» OLLEHKA MCKPOBOrO BOCMMAaMEHEHWUNA, €CNN B HACTOSILLEM CTaH-
JapTe He YKasaHo UHOoe, JoMNXHa NpoBOAUTLCS B OTHOLLEHUM CedyoLero:

a) 4epes Nwbdble pasgeneHns TOKONPOBOASALWMX YacTel, eCNN UX MOBPEXKAEHMNE CHNTAOT HEYyYMTbiBae-
MbIM MOBpeXaeHneM cornacHo 6.5.4;

b) BmecTo Bcex unu nwobon YacTn KOMNOHEHTOB, AN KOTOPLIX MNP HOPMankHON 3KCnnyaTauun npeBbl-
LIaKTCs 3KCnNnyaTaLlnoHHbIE NAapaMeTpbl, YKa3aHHbIe M3roTOBUTENEM.

MNepexofHble NPoUEecChl, BO3HUKAOLWWE B peaynbrate npunoxedus U, KOTOopble HE BO3HWMKAKT Mpw
HOpManbHOW 3KcnyaTaumMm (HanpyuMep, B peaynstate cOos B 3MeKTPONUTaHMK), He SOSMKHbI YYUTbIBATLCS Npn
OLleHKe COOTBETCTBMA MO UCKPOBOMY BOCNIAMEHEHMIO.

5.3.4 MpumeHeHue KoathduumeHToB 6e30MacHOCTU

5.3.4.1 KoadhdbunumeHTt 6esonacHocTtn 1,0

Ecnwn B cooTBeTCcTBUM C 5.2 ONs OLEHKU MCKPOBOro BocnnameHeHue Tpebyetcsa koadduumeHT Besonac-
HocTu 1,0, TO OH JomKeH BbITh JOCTUTHYT OQHUM U3 CNefyrLnX MeTO40B:

a) vcnonbays rpadbl Ana koadpduumeHTa tesonacHocTy 1,0 B Tabnuuax npunoxkeHusa A;

b) Mcnonb3ys XapakTepucTUKKM MCKPoDe3onacHOCTH NpUIoKeHns A,

c) vcnonesys npunoxeHue G be3 ncknwyenma KoadduuymnenTa 6esonacHocTn 1,5; unu

d) vcnbiTannem no 9.1, CNoNb3ys UcNbliTaTenbHble CMEcK, cooTBeTcTByroWwmMe 9.1.3.1.

5.3.4.2 KoachdpuumeHT GesonacHoctn 1,5

Ecnwu B cooTBeTCcTBUM € 5.2 ONs OLIEHKN MCKPOBOIO BOcNnamMeHeHusa Tpebyetcs koadpurumeHT 6esonac-
HocTu 1,5, TO OH JomKeH OblTe GOCTUIHYT OAHMM U3 CregyoLWnX MeTo40B:

a) vcnonb3ya rpadbl 4na koadpduumerHTa GesonacHocTy 1,5 B Tabnuuax npunoxeHus A;
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b) ucnonb3ysa xapakTepucTuki nckpobesaonacHoCTU B NpunoxeHnn A unu rpadsl ansa koadduumneHTa
BesonacHoctv 1,0 B Tabnuuax npunoxeHus A, rge nepeg npuMeHeHnemM xapakTepucTMK MckpobesonacHoCTK
unu Tabnuu;

1) ANA MHOYKTUBHBIX Lenen yeenuumeasa B 1,5 paza Tok;

2) Ans eMKOCTHbIX Lienei yeenuuueasa B 1,5 pasa HanpsKeHue; unu

3) ans pe3sncTMBHBIX Leneln yBenudmeas B 1,5 pasa Tok Unu, B Ka4eCcTBe anbTepHaTUBbl, MOXET ObiTb
yBenu4eHo B 1,5 pasa HanpsbkeHue,

C) ucnonb3ysi npunoxeHne G (NpegenbHble XapakTepPUCTUKM MCKPo6e30nacHOCTU KOTOPOTO yXKe BKMH-
yaT koadduumneHT BesonacHocTu 1,5);

d) npoBens ucnbiTaHve B COOTBETCTBUM € 9.1 ¢ MpUMEHEHWEM OOHOMO U3 CNeayrL X METOLOB!

1) HaunHas c ToKa W HanpsKeHUs NPU YCIOBUAX, YKa3aHHbLIX B 5.2, 1 UCNOMNb3yaA UCMbITATENbHLIE CMECH,
yKasaHHble B 9.1.3.1:

- ANs MHAYKTUBHBIX W PE3UCTUBHbLIX Lenen, HAacKoNbKo 3TO NpakTUYeckn BO3MOXKHO; TOK yBEnU4nBaroT
B 1,5 pa3sa oT pac4eTHOro 3a c4yeT YMeHbLEeHUA 3Ha4YeHU OrpaHUYMBaloLLLIErO CONPOTUBNEHWS; TaM, r4e no-
ny4ynTb KoadpduumueHT BeszonacHocTu 1,5 Takum cnocobom HeuenecoobpasHo, HanpsiKeHWe MoBbILAKT 40
nony4yeHust HeoBXoANMOro ToKa; Unu

- ONs eMKOCTHbIX Lienen HanpsikeHue yeennuneatoT B 1,5 pasa;

2) ecnu meTof, ykasaHHbli B nepeducnedun 1) d) 5.3.4.2 He npuMmeHuM, To Mcnonb3ytoT Gonee nerko
BOCMNamMeHseMble ucnelTatensHble cmecy no 9.1.3 ¢ bonee HU3KMM MOPOroM BOCMNAMEHEHUS;

e) ucnonb3ys npunoxexue F (B koTopom koadbcunumeHT 6e30nacHOCTN NPUMEHSETCS K ra3oBO CMEcK).

MpumeyvyaHue — Lencld npuMeHeHus kKoaduumeHTa BesonacHocTU ABnAeTcA obecrneyeHwe Toro, YToObI
nnBo TMNOBOE WUCMBITAHWE UMK TEOPETYECKaN OLEHKa NPOBOANMMUCE C LEMNLIO, KOTOpas ¢ o4eBWaHoK GonbLuell BEpOATHO-
CTbI0 BbI30BET BOCMMAMEHEHWUE, YeM ncxoaHas, nnbo 4tobel MCXOAHYIO Lenb UcnelTaTe B Bonee nerko BocnnameHsemon
rasoeoi cMecu. B obliem, HEBO3MOXKHO NOMY4YUTb TOYHYIO 3KBUBANEHTHOCTE MEXAY PasnuyHbIMU METOAaMKN AOCTIKEHUS
3agaHHoro koahduumeHTa 6e30NacHOCTN, HO MeTOdbl, U3MOKEHHbIE B 3TOM CTaHAapTe, MPedocTaBnsalT npuemnemMsle
ansTepHaTuBEI.

5.3.5 Llenn, B KOTOpbIX HE NPUMEHAKT OrpaHUYEHME C MOMOLLLK YNpaBnAeMbIX NONyNnpoBOAHMU-
KOBbIX NpuGopoB

OueHka uenen, nckpobeaonacHOCTb KOTOPbIX HE 3aBMUCUT OT OTPaHWYEHWIA C MOMOLLBH YNpaBnaeMblX
NonynpoBOAHUKOBbLIX NPUBOPOB, AOMKHA BbIMOMHATLCA OOHUM M3 CNedyoL X MeTO0B:

a) ucnbiTaHMEM Ha UCKPOBOE BOCNNaMeHeHue cormacHo 9.1;

b) Ha coegMHWUTENBHLIX KOHTaKTHBIX cpefcTBax obopynosaHua FISCO: nytem cobniwoaeHus npegens-
HbIX NapaMeTpoB UCKpoBe30onacHOCTH, YKa3aHHLIX B NPUMOXeHUH E;

C) OLEeHKoW cornacHo 9.2.

Mpumep — Ons mpaneyuesudHol 8bIX00HOU XapakmepucmuKku, cocmosuel U3 UCMoYHUKa HarnpsiKeHUus,
3a komopbIM criedyem pe3ucmop, 3a KomopbiM criedyem cmabunumpoH, MOXHO Ucnonb30eams 9.2, ouyeHueas,
Ko20a cmabunumpoH ydaneH u3 cxemel, 0OCMaessisasa JuUHelHy XapakmepucmuKy;

d) Ans NMHENHOW BbIXOQHOW XapaKTepUCTUKM — MO NpUnoKeHuo G Ans NMHEeRHbIX UCTOYHWMKOB NuTa-
HUS; UNK

€) Ans TpaneuMeBUAHOW BbIXOOHOW XapakTepUCTUKN — Mo npunoxeHuo G Ans npsMoyronbHbIX UC-
TOYHUKOB MUTAHUS.

5.3.6 LUenu c ynpaBnaeMbIMWU NONYNpPoBOAHUKOBbLIMU OrPaHUYUTENAMMU

Llenn, nckpobezonacHOCTb KOTOPbLIX 3aBUCUT OT cpabaTbiBaHWs YNpaensemMoro nonynpoBOOHWKOBOIO
orpaHu4uTens, OOMKHbI BbiTh OLEHEeHbl Ha npeaMeT obecnedyeHMs COOTBETCTBUA B OTHOLUEHUM WUCKPOBOTO
BOCMMaMeHeHUs1 Kak B YCTAHOBMBLLEMCS COCTOSHWUW, KOTAa OrpaHuyeHne He akTUBHO, Tak U Mpu NepexoqHoM
npouecce, Korga orpaHM4eHue akTUBHO.

B oboux 3Tux criydaax npy OUEHKe OOMXKHA YYUTBIBATLCHA HAUXYALLAsa Harpyaka, ¢ KOTOPOW OXMOAeTcs
NPUMEHEHWE B YCMNOBUSX, YKa3aHHbIX B 5.2, Kak 4N OrpaHWYnBAaIOWLEN Lienu, Tak ¥ Ana Harpy3ku. 31a Ha-
rpy3Kka MOXeT npefcTaenaTb cOBON aKTUBHOE CONPOTUBIIEHWE, HArpy3Ky C (OUKCUPOBAHHBIM HaNpPsiKeHUEM
(Hanpumep, CTaDUNNTPOH) UKW Harpy3Ky OT MCTOYHMKA MOCTOAHHOIO TOKa B COMETaHUKM C MHAYKTMBHOCTLIO M
eMKOCTbH, KOTOpPbIE MOTYT NPUCYTCTBOBATL B 3TUX YCINOBUSIX.

Ecnu npoBepka nepexoqHOW XapakTepUCTUKN OrpaHUYMTENs OCYLLEeCTBNSAETCS C UCMOMNb30BaHUEM UC-
Kpoobpaaytollero ycTpoicTea (nubo ¢ ucnons3oBaHuem 9.1, nubo npunoxeHus F), To uens gomkHa BbiTk Ha-
CTpoeHa Takum obpasom, YTobbl OHa NONMHOCTBIO BOCCTAHABNWBANACEL BO BPEMSA UCMLITAHUS B NEPUOS MEXOY
pasmMbIiKaHMEM U NOCNefyrLlnM 3aMbIKaHUMEM, CO30aBaeMbIM UCKPOOBpPasyoLL MM yCTPONCTBOM. 3aMblKaHWA
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W pasMblKaHWs, BO3HWKaOLLKE NpK COMPUKOCHOBEHUKW BOMNbMhpamMoBOA NPOBONOYKM O KAAMUEBLIA AUCK, MOX-
HO He y4WUTbiBaTh. McnbiTaHne MOXeT NpoBOAUTLCH HA NPeACcTaBUTENbHOWM Lenu, BpPEMSA BOCCTAHOBIEHMWSA KO-
TOPOW MEHbLUE, YEM Y peanbHow.

Ecnu anekTpuyeckne napameTpbl HA KOHTAKTHbLIX CPeACTBax C BbIXOQHLIMU LIeNsSMK OrpaHuyeHbl Lens-
MU C yNpaBsnseMbiMy NoMynpoBOAHWKOBbIMW OrpaHnuuTensMm, To U, 1 [, BOMKHbLI paccumTbIBaTLCSA MO Npeae-
nam yCTaHOBMBLLErOCSH PeXxvmMa, a He Mo NMKOBOMY 3HA4YeHWI0 Mpy NepexoqHoM rnpolecce.

MooTBepaeHWe COOTBETCTBUS YCTAHOBUBLLEMYCS M MEPEXOLHOMY PEXMMY, B 3aBMCMMOCTN OT NMpUMe-
HEHWS, MOXET BKITHYaTb OOHO UINW HECKOINbLKO M3 CreayLumMx 0encTBUA:

a) ucnbITaHWe Ha UCKPOBOEe BOCMIaMeHeHWe cornacHo 9.1;

b) Ha coegMHUTENBHBIX KOHTAKTHLIX cpeacTeax obopynoeaHus FISCO: cobniogeHre npefensHbIX na-
pameTpoB UCKPOOEe30NacHOCTH, YKaszaHHbIX B NPUNOXeHWn E;

C) ecnu HeuenecoobpasHo NpuMeHeHue KoadpuumneHTa 6e30NacHOCTM K HAanNpPsHKEHWIO UMW TOKY, TO B
3ToM cryvyae Heobxogumo cobniofeHve TpeboBaHMin npunoxeHns F;

d) OUEHKY NMHENHOW BbIXOAHOW XapakTepucTMKKU, NPUBEOEHHYIO B 9.2;

€) COOTBETCTBME YCTAHOBRUBLUEMYCH PEXUMY MOXET ObiTb NOATBEPKAEHO, ECMM BbIXOOQHAA XapakTepu-
CTWKa YCTaHOBMBLLErOCA PEXWMa pacrnolioXeHa MOMHOCThbK B Mpefenax NUHeNHOW XapakTepucTUKW, cOoT-
BETCTRyHOLWeN Tabnuue A.1; cOOTBETCTBUE MEPEXOLHOMY PEXMMY TaKkKe MOXeT DbiTb NOATBEPXKOEHO, ecnu
XapakTepPUCTUKM NMEPEXOOHOro pexuma NonHOCTbH Pacnono)KeHbl B npenenax NUHeNHON XapakTepUCTUKNM,
cooTBeTCcTBylOWeEN Tabnuue A.1;

f) ecrnu B uenu npumeHseTcs He Boree 0gHOTO NCTOYHWKE C YNpaBnsieMblM NoAynpOBOAHMKOBbLIM Orpa-
HUYMTENEeM TOKA, COOTBETCTBUE B YCTAHOBUBLLEMCH PEXUME MOXET DbiTb MOATBEPXAEHO WUCMOIb30BaHUEM
npunoxeHna G ong HeNMUMHeNHbIX UCTOYHUKOB NMUTAHUSA; U

g) COOTBETCTBME NEPEXOHOMY PEXUMY MOXET ObITh OLEHEHO COrnacHo npunoxeHuo D.

[na ycTaHOBMBLUEroCs U NEPEXOJHOro pexuma MOryT UCMOoNb30BaTbCA pas3nuyHbie meToabl. Bo Bpems
nboro MCnbITaHWA, BLINONHAEMOrO Ansi NOATBEPKOEHUS COOTBETCTBUSI YCTAHOBMBLUEMYCSH PEXnMYy, yrpas-
nsieMblil NONYNPOBOOHWKOBbLIA OrpaHUY1TENb He JOMKEH cpabaTbiBaTh UKW MepeknioyaTbCs.

5.4 CooTBeTCTBME Tp96DBaHHHM B OTHOLWWEeHWKX TeNnNOBOIro BocnnamMmeHeHuWsA

5.4.1 O6wme TpeboraHuA

Heobxoanmo oueHMTb BCe MOBEPXHOCTH UCKpoDEe3onacHoro yCTpoMCcTBa, KOTOPbIE MOTYT KOHTaKTUpO-
BaTb CO B3PbIBOOMAcHOW cpenoi, 4Tobbl rapaHTMpoBaTh, YTO B YCINOBUAX, yKasaHHbIX B 5.2, yCTPOMACTBO CO-
oTBeTCTBYeT TpeboBaHUAM K MakcuManbHoW Temnepatype nosepxHoctn no NOCT 31610.0 ¢ y4etom cnegy-
OLLUX OOMONHEHWNIA:

a) 54.2,54.3,54.4 pnarpynnlwull;n

b) 5.4.5 gna rpynn | u 11l

OueHka pomkHa npoBoAWMTbeA 6e3 Kakmx-nubo AononHUTENbHbIX KoadhduumeHToB, Tpebyembix
OCT 31610.0 pnsa BXOAHOrO HanpsiKeHWs, TOKa UM MOLLHOCTK, KPOME TeX, KOTopble TpebyrTcs B COOTBET-
CTBMM C HACTOSLLMM CTaHOApPTOM.

TemnepaTypHyto KnaccudmKaLmM MOXHO OLIEHWTL C MOMOLLBIO TEMNMOBLIX MOAENel Ha OCHOBaHUM UMe-
tolenca MHopMaL MY O TENNOBLIX XapakTepUCTMKAaX KOMMNOHEHTOB. [py HeoBXOOAMMOCTM UCNLITAHUA JOMK-
Hbl MPOBOAUTLCSH B COOTBETCTBUM € 9.3.

Ecnn makcvmanbHasi pacceMBaemMas MOLLHOCTbL Ha NevYaTHbIX JOpoXKaxX UK NPOBOLKE He NpeBbIllaeT
1,3 BT, TO OHKM cuMTalOTCA NpUemMnemMbiMi 4NA TeMnepaTypHon knaccudukauymm T4 wnu rpynnel | npu makcm-
ManbHOW TemnepaType okpyxatowen cpegbl 40 °C. Ecnv npucyTcTBME MbifM UCKMOYEHO U MakcumanbHas
paccevBaeMasi MOLLHOCTb Ha Ne4YaTHbIX OOPOXKKax UnuM npoBoake He npesbiwaeT 3,3 BT, To ux cnepyet cuu-
TaTb NOAXOASALWMMK ANA rpynnbl | Npu MakcMMansHOW TemnepaTtype okpyxatowein cpeabl 40 °C. MNpu ncnons-
30BaHWM 3TOW OLEHKW ONA TeMnepaTypbl OKpyXxatolen cpenpbl, npebiwatwuen 40 °C, ykaszaHHble nNpefensi
MOLLLHOCTM JOMKHbI BbITh YMeHbLUeHbl, kKak ykazaHo B FOCT 31670.0 gns oUeHKU TeMnepaTypHOn knaccudu-
KaLu1 KOMMOHEHTOB C NNOLWaabio NOBepXHOCTH = 20 MMZ,

5.4.2 TemnepaTtypa ManbIX KOMNoHeHToB obopyaoBaHusa rpynn | u ll

MpumeHstoT Tpebosanua FOCT 371670.0 no TemnepaType MarnbiXx KOMMOHEHTOB 3anekTpoobopyaoBaHus
rpynnel | unum |l n TpeboBaHUA K MCNBITAHUAM MarnblX KOMNOHEHTOB Ha BocnnamMmeHeHwe FOCT 31610.0.

3anac no Temnepatype 5 Kun 10 K, Tpebyembiin cornacHo FTOCT 37670.0 npy TUNOBLIX UCNBITAHUAX S
onpeaeneHns MakCMMarnbHON TeMnepaTypbl MOBEPXHOCTU, MPUMEHAETCH K TpeboBaHuaM K TemnepaTtype no-
BEPXHOCTM cornacHo 7.16.2.4b) n ans ypoBHS BU4a B3PbIBO3aLUTHI «iC».
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FOCT 31610.11—2025

3anac no Temnepatype 5 Ku 10 K, Tpebyembiin cornacHo FOCT 371670.0, ana ypoBHeW Buaa B3pbiBO3a-
LWMTHI ia» unu «ib» He NpMMeHseTCA NPy Ucnonb3oBaHuK Tabnvubl NS OLEHKU TeMMepaTypHOro Knacca B
32aBUCUMMOCTW OT pa3mepa KOMMOHeHTa ANs ManbIX KOMNOHEHTOB cornacHo fOCT 371610.0. B gpyrux cny4asix
3anac no Temneparype npumeHsieTcs.

5.4.3 NpoBogka BHYTpU UckpobezonacHbIX ycTporcTe ansa rpynn lu ll

MakcumansHO gONYCTUMBIA TOK, COOTBETCTBYIOLLUMIA MakcMManbHOW TeMnepaType NpoBoAa BCrneacTene
camoHarpeBa, bepyT u3 Tabnuubl 3 ANs MegHbIX NPOBOAOB WM BbIMMCHSIOT MO crnegytowen dopmyne ans
BCEX METannos:

=T (1+a(T-T,))
I—]"V’(T—Ta)(na(r—ra))’ ()

roe o — TemnepaTypHbin KO dUUNEHT CONPOTUBIEHNA MaTepuana nposodHuka npu T, B K-1;
| — MakcumanbHO JONYCTUMOE 3HaYeHue OeNCTBYIOLLEero ToKa, A;
lf— TOK NnNaeneHya NPOBOAKM MNP MaKCMMATbHOW YKa3aHHOW TeMMepaTtype oKpyxatwen cpedbl T, A;
T — TemnepaTtypa nnaeBneHus MaTepuana nposogHuka, °C (ona mean — 1083 °C, gna sonota— 1064 °C);

1
S CE— (2)
((I_"'(Ta _Tr)}

-
roe T, — MakcumarnbHas TeMnepartypa okpyxaiollei cpepl, °C;

t — noporosas TeMnepartypa onAa JaHHOIo TeMnepaTtypHoOro Knacca, a 1akke TemMmnepartypa npoeBoakun
BCneacTeMe CamMmoHarpeBsa W Harpesa OT Opr)Ka}OLLIEI:'I cpeabl, °C.

Ecnu TemnepaTypHblid KO3hPULMEHT CONPOTUBNEHUA MaTepuana ykasaH npu npounx yCrnoBuax, oTnu-
vatoumxes ot T, To a, npu T, MOXeT BbiTb onpeaeneHa crneayouwmm obpasom:

T, — u3BecTHas aTanoHHasa Temnepartypa okpyxawLlen cpefbl, °C (Hanpumep, 20 °C);

., — KOO hULMEHT CONPOTUBNEHNUA NpKn T, KT (Hanpumep, ona megu 0,004-27 K-1,0,004-201 K1 ans
sonota npu 20 °C)1),

Ecnu Tok nnaeneHus NpoBoAa M3BECTEH Npu TemnepaTtype OKpyxalollen cpefbl, OTNUYHOW oT T, (Ha-
npyuMep, 3roTOBUTENL NPOBOAKM YKA3bIBAET TOK NaBNeHUs B NPOBOAKE NPU TEMNEPATYPE OKPYKalLWEen cpe-
abl 20 °C),

=1, (T=Ta), (3)

roe |, — TOK, NP1 KOTOPOM MPOBOAKa MAaBMTCA NpW 3TanoHHON TeMnepaType OkpyxatoLlei cpedsl T, A,

Toraa I MOXHO onpefenuTb crieayowmm obpasom.

Mpumep — ToHkuii MedHbIl nNpoeod ¢ nnouwjadbio nosepxHocmu mexee 20 Mm? (memmepamypHbIi
knacc — T4)

a =0,004-27 K-1

I;=1,6 A (onpedesisemca akcnepuUMeHMansHO UNU yKasaH uszomosumerteM rposoda)

T=1083°C

T,=40°C

t dnsa T4 (manebild komnoHeHm, t < 275 °C)

lpumeHue chopmyny, nonyvarom:

1=1,3 A (3mo mMakcumanbHO 00ONycMUMbIlU MOK 8 HOPMallbHbIX YCIIO8USIX LU 8 YC/I08USIX MNo8pexoeHus,
npu kKomopom memnepamypa nposoda He npeebicum 275 °C).

1) TemnepaTypHblii koadduLmeHT conpoTuenenus meau . X. Jennuuaxepa, BronneTeHs Biopo ctaHaapTos, ToM
7,Ne 1, c. 89, Hos6pb 1910 1.

22

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 46 /218
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-31610.11-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70517
https://gostexpert.ru/gost/gost-31610.11-2025?utm_source=pdf&utm_medium=70517&utm_term=page

Tabnuua 3— TemnepaTypHas Knaccubukaums MeaHon nposoaku (ana T, < 40 °C)

roCT 31610.11—2025

MNoWEAL NONEPEHHOro MakcumMansHo 4onycTuMblid Tok, A, NS TemnepaTypHOW Knaccudukaumm
Ouametp?, Mm
ceHeHus?, Mu? T1 — T4 u rpynna | 5 6
0,035 0,000962 0,53 0,48 0,43
0,05 0,00196 1,04 0,93 0,84
0,1 0,00785 2.1 1,9 1.7
02 0,0314 3.7 3.3 3.0
0,35 0,0962 6,4 5,6 5,0
0.5 0,196 7.7 6.9 6,7

2 B ka4ecTBe aunameTpa 1 nnowann nonepe4vyHoro cev4yeHuAa NnpuHUMatloT HOMWHanbHble 3Ha4eHWA, NnpuBeJeHHbIe
Mn3roToBuUTENEM NpoBoaa.

YkasaHbl MakcMmansHo AonycTuMble 3Ha4YeHUA NOCTOAHHOIO Unun ,D,Bl?lCTBymLLLWG 3Ha4YeHnA NnepeMeHHOro Toka B
amMmnepax.

,D,J'IH MHOMOXWUITbHbIX MPOBOAHMKOB B KavecTBe nnowaan nonepevyHoro ceveHua npruHMaloT 06u.|.yro nnowagb
BCeX XX1n npoBogHWKa.

Tabnuua TakKke 0OTHOCUTCA K TMBKMM nevyaTHbIM niatam 1 TMBKUM NIOCKUM NpoOBOAHWUKaM, HANpuUumMmep, NeHTOYHbIM
Kabenam, HO He pacnpocTpaHAeTCcA Ha TBepAble NPOBOAHUKA.

5.4.4 lopoxku neyaTHbIX nnat ana rpynn lu ll

TemnepatypHas knaccudukauna OOpoXKeK NevaTHbIX NnaT, KOHTakTUPYHKLUX CO B3pbIBOOMNACHOW cpe-
JOW, OOMKHA ONpefensiTbCa C UCMNOMb30BaHUEM AOCTYMHbLIX aHanMTUYEeCKMX METOOO0B M OAHHbLIX NN NyTem
ucneiTaHu. Bo Bcex crnyvasix MakcMManbHbld ANUTENbHO NPOTEKaLWMA TOK JOMKEH UCNOMNb30oBaTbesa Ans
onpegeneHna TemnepaTypHoM kKnaccudmkauumn gopoxek. Jopoxky anvHon 10 MM 1 MeHee He y4uTbIBarTCA
npw Knaccudukaumm no temneparype. NNpou3BOACTBEHHbIE JOMYCKW HE OOIMKHbI YMEHbLUATh 3Ha4YeHUs K-
PVHBI AOPOXKEK, TOMLWMHbLI NNaTbl UAW TOMNWMWHBLI NPOBOAHMKA, ONPeaereHHble B COOTBETCTBMA C HACTOALLMMMN
TpeboBaHuamMmu, bonee yem Ha 10 % vnn 1 MM, B 3@BMCUMOCTHW OT TOrO, 4TO MEHbLLE.

MpumeuvaHne — [5]u [6] aBnawTca NpUMepaMy AOCTYMNHbIX AaHHbIX.

TemnepaTypHbIA KNacc MeaHbIX JOPOXKEK MOXHO onpenensTk no Tabnuue 4. 3Ha4eHus, yKkasaHHble B
Tabnuue, cneqyeT KOPPEKTUPOBaThL B 3aBMCUMOCTU OT DakTUYECKOW TOMLMHBI MAaThl, KONUYECTBa CMOEB C
LOPOXKaMU, TOMNLWUHBI MEAHOTO NMPOBOAHMKA, TEMMNEpPaTypbl OKPYXKaKLLEeH cpelbl U TOro, MPOXo4WT M AOPOX-
Ka nof KOMMOHEeHTaMMK, paccenBaouMMM MoLLHOCTL Gonee 0,25 BT. Mpu npuMeHeHU Tabnuubl 4 1 cBA3aH-
HbIX C HEell NonNpaBoYHBLIX KOAMMPULMEHTOB A0MyCcKaeTcs NMHeNHas UHTepPnonsaumns Mexay 3Ha4yeHusasMn Toka,
LUMPWHLI JOPOXKK, TOMLWKMHBLI JOPOXKM, TEMMNEpPaTYpbl OKpYXalLlen cpedbl M TONWMUHBl NnaTtbl. JKcTpanons-
LKA Kaknx-nBo 3HaYEeHWA UKW NONPaBOYHLIX KO3((ULUMEHTOB He AonyckaeTcs. MakcyuManbHO AoNYCTUMbIii
ToK |P paccunThiBaeTCs, Kak NoKasaHo HXKe:

roe [ — makcuMMansHO JOMYyCTUMBIN TOK NS TEMNepaTypHon knaccudukalmm, ykasaHHoOW B Tabnuue 4;
g — KOIEWUMEHT TOMLLWHbI NAaThl;
L — KOadhMUMEeHT Konu4ecTea Crnoes;
AT — KO3MOULUMEHT TOMNWMUHBLI MEW;
Ao — KO3 UUNEHT NPOXOXKAEHNUS AOPOXKKN MOL KOMMOHEHTOM,;
Lp — KOIMPMUUMEHT TEMNEPATYPbI OKpYKatoLlern cpeabl.
Mpumep — Onpedensiem mMakcumansHo donycmumsil mok Ana T5 (T, = 60 °C) 0n1a OopomKu wupuHoi 1 MM

u dnuroli 6onee 10 MM Ha dayxcnoliHol nedamHol niame ¢ monwudol nnamsi 1,55 MM u monuwuHoi MedHo20
nposodHuka 18 MKkM, KOmopsbil He pacriosiazaemcs Moo pacceusarowUMu KOMIOHeHmamu.

MakcumansHo donycmumelil mok no maénuue 4 dna T5 (T, = 40 °C) dopoxku wupuHol 1 MM cocmasum
1=48A

ig =1,00; ), = 0,67; hy = 0,67; hp = 1,00; )., = 0,83
Ip=4,8A 1,00 0,67 - 0,67 -1,00-0,83=1,79 A
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FOCT 31610.11—2025

Tatnuua 4 — TemnepaTtypHas knaccudmkauma OPOoXKeK NeYaTHbIX nnat

MuHUMansHas WwupuHa

MakcruManbsHbIM 4ONYCTUMBIVM TOK ANA TeMNepaTypHbIX knaccos, A
(Npu MakcumansHOW TemnepaTtype okpyxatowen cpegsl 40 °C)

LOPOXKN,

MM T1—T4 u rpynna | T5 T8
0,075 0,8 0,6 0,5
0,100 1,0 0,8 07
0,125 1,2 1,0 0.8
0,150 1.4 1,1 1,0
0,200 1,8 1,4 1.2
0,300 2,4 1,9 74
0,400 3,0 2,4 2.1
0,500 3,5 2,8 2,5
0,700 46 3,5 3,2
1,000 5,9 48 4.1
1,500 8,0 6.4 5,6
2,000 9,9 7,9 6.9
2,500 11,6 9,3 8,1
3,000 13,3 10,7 9.3
4,000 16,4 13,2 11,4
5,000 19,3 15,5 13,5
6,000 22,0 17,7 15,4

amnepax.

YkazaHbl MakcumMansHo AoNyCTUMbIE 3Ha4YeHNA NOCTOAHHOIO UInn ,D,EI‘/‘ICTByIOLLlHe 3Ha4YeHUA NnepemMeHHOro Toka B

Tabnuua pacnpocTpaHaeTca Ha neyaTHble Nnathl TOMNWKWHOW He MeHee 1,55 MM co cnoem mMegu TOMNLWWHOW He
meHee 33 MKM. YkazaHHble B Tabnuvue 3HauYeHUss MakcMMarbHO AONYCTUMOrO TOKa CreayeT YMHOXKATL Ha KawOblid 13
yKa3aHHbIX HKe KoahPULIMEHTOB.

TonwwmHa nnatel, Mm

KoadhdbuumeHT (hg)

[NpoxoxaeHne QopoKKA
rnog KOMNoHeHToM @

Koadhdpuument (i)

1,55 1,0 Het 1,00
1,00 0,91 Oa 0,67
0,75 0,87
0,50 0,83
Kog”;s;;ii ac;:moea Koadbdmumen (1)
1 1,00
2 0,67 Tempepanypa KoadbdnumeHT (1,)
>2 0,50 OKpyxalouien cpeael (*C) | 4 | 5 | 15
40 1,00 1,00 1,00
TonwwvHa meau (Mkm) KoadduumeHT (iq) 60 0,83 0,83 0,83
70 1,30 80 0,77 0,64 0,40
51 1,20 100 0.66 — —
33 1,00
18 0,67

8 MNpUMeHAETCA K AOPOXKaM, NPOXOAALWMM MNog KOMMOHEHTaMK, pacCcenBakLLIMMKU MOLHOCTL He MeHee 0,25 BT
KaKk B HOpMarnbHOM peXume, Tak W B YCMNOBUSX HEUCMPaABHOCTEN, KOrga ANWHA y4YacTKka OOPOXKWA, NPOXoasilen nog
KOMMOHEHTOM, npeBbiwaet 10 Mm.
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roCT 31610.11—2025

5.4.5 Temnepatypa uckpo6e3onacHoro ycTpoMcTBa U KOMMNOHEHTOB ANA NbINK

[Mpwn onpegeneHnn COOTBETCTBUA MO TEMNNOBOMY BOCMNMaMEHEHWIO CrieayeT yYuTbiBaTh TeMneparypy no-
BEPXHOCTKU MCKpoBEe3onacHOro yCTponcTBa, KOTOpasi KOHTAKTUPYET C MbIMbH.

lMpumepsbi

1 Ona uckpobezonacHoz2o ycmpolcmea, 3alulieHHo20 060/104K0l CO CMeneHbLIo 3alliumbi He HUXe
IP5X, memnepamypy nogepxHocmu Koprnyca u3Mepsiiom He3agucumMo om fpuMeHeHusi K o6oso4yke mpe6oegaHull
FOCT 31610.0, ykazaHHbIX 8 mabnuue 1.

2 Ons ypoeHs 83pbieo3aujumb! o6opydoearHus Da unu Db ¢ 3adaHHbIM crioemM nbiu, ¢ 06os1049Kol, He om-

seyarouell mpebosaHusam 6.2.4 a), ucnbimarue no 9.14.3.3 npoeodsam ¢ 060/104YKOl, 3aMOSIHEHHOU NbIbLI, CO
crioemM nbiiu CHapyXu Koprnyca monuwiuHol 200 mMm. Temnepamypa uzMepsiemcs Ha NogepxHocmu KOMIOHeHma.

B kayecTBe anbTepHaTWBLI OLEHKe TeMnepaTypbl MOBEPXHOCTU, C LUEeNb YCTaHOBNEHUA COOTBETCTBUS
no TeNMNoBoMY BoCnnaMmeHeHno ansa rpynnsl | unu lll, nckpobesonacHoe yCTPOWCTBO AOMMKHO CYMTATLCA Npu-
rO4HLIM ANS MOMHOMO NOTPYXeHWs B NbiNb UNKW 06pa3oBaHUA cnos NbiNM HEKOHTPONUPYEMOW TOMLLWHLI, ECNA
MakcKUManksHasi paccenBaemasl MOLWHOCTL MBOro KOMMNOHEHTA B YCMOBUSAX, YKa3aHHbLIX B 5.2, COOTBETCTBYET
Tabnuue 5, a HenpepbIBHbIN TOK KOPOTKOTO 3aMblKaHKs cocTaensieT meHee 250 MA. B aTom cnyydae B Mapku-
poBke uckpobesonacHbix YCTpoWcTB rpynnel |l gomkHa ObiTe yKaszaHa MakcumanbHas TeMmnepaTtypa noBepx-
HocTK 135 °C npu HEKOHTPONMMPYEMO TOMLMHE CMOs MblSN.

MpnmeuaHnue — YpoeHb 250 MA oBycrnoBneH pMCKOM TEPMUYECKOrO BOCMMAMEHEHMA OT NMPOBOAOB UMW
OOPOXEK.

Tabnuya 5— MakcumanbHoe ONYCTUMOE 3HaYeHWe paccemBaeMon MOLLHOCTY KOMIMOHEHTOM, MNOrPY}KeHHLIM B NbiNb

MakcumansHas TeMneparypa okpyxatLen cpeasl, °C 40 70 100

[onyctuMas MOLLHOGTb, MBT 750 650 550

,D,OI'IyCKEETCFI TNUHEeWHas MHTEPNONAUMA Mexay 3TUMKU 3Ha4eHNAMUA.

5.5 NpocToe ycTponcTBO

K npocTbiM yCcTpoicTBaM OTHOCAT:

a) naccuMBHblE KOMMOHEHThI, HANPUMEP, BbIKMOYATENW, COEAUHUTENBHbIE KOPOBKK, pe3ncTopsbl U Npo-
CTble NONynpoBOAHUKOBLIE NPUBOPSLI;

b) WcTouHWKKM, HakannuBaloLWKne 3HEepru, cocTosAWwmMe U3 egUHNYHBIX KOMMNOHEHTOB, HaKannMBawLL X
3HEepPruo, YCTaHOBMNEHHbIX B MPOCTBIX LUensx ¢ TOYHO YCTAHOBMEHHbIMWU NapameTpaMu, Hanpumep, KoHOAeH-
caTopbl UMW KaTyLWKW WHOYKTMBHOCTK, 3Ha4YeHUs KOTOPbIX OOIMKHbI YYMTbIBATLCA Npy onpedeneHun obluen
©e30nMacHOCTM CUCTEMBI;

C) WCTOYHWMKW, TEHEPUPYIOLLME SHEPTUIO, HaNpUMep, TepMonapbl U (POTO3NEMEHTLI, B KOTOPbIX reHepu-
pyemble Benu4mnHbl He npesbiwatoT 1,5 B,100 MA n 25 mBT.

MpocToe yCTPOMCTBO AOMKHO COOTBETCTBOBATL BCEM TpeboBaHsaM HacTosLero ctaHgapTa, Kpome pas-
nena 11 u tpeboraHuil 06 OTBETCTBEHHOCTU UaroToBuTena no FOCT 371670.0. N3roToBUTENL UMW MPOEKTUPOB-
WKK uckpobeaonacHoW ccTeMbl OOIMKEH MOATBEPAUTL COOTBETCTBME, BKMKOYasa NpefocTaBneHue cneyudu-
Kauuin MaTepuanoB 1 NPOTOKOMbI UCMNbITAHWUI (€CNWM NPUMEHSIHOTCS).

Bcerna Heobxogumo y4MThIBaTh CreayoLne acnekThbl:

1) BesonacHOCTbL MPOCTOr0 YCTPOWCTBA He AOMKHA 0becnevymMBaTbCsl MPUMEHEHUEM B HEM:

- orpaHu4MTEenen HanpsKeHWs;

- orpaHuduTenen Toka, unu

- racsilmx yCcTpOWCTB.

2) lNpocToe yCTPONCTBO HE OOMKHO CoOepKaTb CPEACTBa, NOBLILIALLNE 3HAYEHWUS TOKA UMK Hanpsxe-
Hus, Hanpumep, DC/DC npeobpasoBarenu.

3) Korga npocToe yCTPOMCTBO OOIMKHO COXPaHAThb LENoCTHOCTb M3onsaumnmn nckpobesonacHom uenu ot
3EeMIM, OHO OOITKHO BbIAEPXMBATE UCMbITATENEHOE HanpsieHWe OTHOCUTENBHO 3eMMM B COOTBETCTBUM C 6.9.
Ero KOHTakTbl 4OM¥KHbI OTBeYaTb TpeboBaHMam 6.3.1.

4) HemeTtannuyeckue 060MNOYKN JOIMKHEI YOOBMETBOPATE TpeboBaHMAM MO 3MeKTpPoCTaTUYeCcKUM 3aps-
0aM Ha BHeLWHUX HemeTannndecknx matepuanax fOCT 31610.0.
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5) Metannu4yeckne obono4kM U MeTannMyeckue 4actv oBoNoYek OOMKHbI COOTBETCTBOBaTL NPUMEHMK-
MbIM TpebosaHuam FOCT 31610.0.

6) CuwuTaloT, YTo ANA BbIKMOYATENEW, LUTEKEPORB, THE3M M KOHTAKTOR MPW UCMONb30BaHUKW B MCKpoDe3o-
MacHOoK Lilenu B npefenax cBOMX HOpMarbHbIX HOMUHATBLHbLIX 3HAYeHWI NOBLILIEHWE TeMMNepaTypkl COCTaBMNs-
eT MmeHee 40 K. [ina opyrux BUOOB NPOCTbIX YCTPOMUCTB MaKCMManbHy TeMnepaTypy cnefyeT OLeHWBaTb B
COOTBETCTBUU C 5.4.

Ecnuv npocToe ycTpOWCTBO ABMNAETCA YacThbH YCTPOWCTBA, COAEpXKaLlero aopyrue anekTpudeckne Luenu,
TO HeobxooMMOo OUEeHMBaTL BCE B COBOKYMHOCTW B COOTBETCTBUWM C TpeboBaHMAMMK HACTOsLLEro ctaHgapTa,
BKINKOYas obopynoBaHWe, COOTBETCTBYIOLLEE NMepedncreHunio c) 5.5.

MpumeyvaHus
1 [datunku, B KOTOpbIX MCNONb3YETCHA KaTanMTUYecKas peakuvs Wnu Opyrve aNekTPOXVMUYECKWE MPUHLKUMLI, HE
ABNSAOTCA NPOCTEIMU YCTPONCTBAMMU.

2 Hactosawwmia CTaHOapT He yCTaHaBlnuBaeT TpeﬁDBaHVIH 0 HeobxoaMmocTH NPOBEPKM COOTBETCTBMA NMapamMeTpoB
npocToro yCTpOFICTBa, TaKUX KakK anekTpn4eckne nnn Tennoeble, CI'IELWIq)MKaLI,VIHM N3roToOBUTENA.

6 TpeboBaHMA K KOHCTPYKLUKN YCTPOWUCTB

6.1 O6wue TpeboBaHUA

Tpe6OBaHVIF|, nprueedeHHble B JaHHOM NMYHKTE, NPUMEHAKTCA, eClih MHOE HE YKa3aHO B COOTBETCTBYHO-
WKX NoAnyHKTax, TONbKO K TEM XapPakKTepPUCTUKaM OGODy,EI,OBaHI/IFI, OT KOTOPbIX 3aBUCUT I/ICKDOﬁE.‘SOI'IaCHOCTb.

Mpumep — TpeboeaHus no 2epMemusauyuu 3anueOYHLIM KOMITayHOOM MPUMEHSIOm MOoNkKO é cryyae,
ec/iu ezepMemu3sauusi Heobxoduma 051 ebinosiHeHUss mpeboeaHuil 6.5.6.2 unu 6.6.

6.2 OB6ono4ku

6.2.1 O6wume TpeboBaHUA

Ecnu nckpobesonacHocTb MOXeT BbITb HapylleHa B pesynsrate nonagaHus Briaru, nNeinv unuM goctyna
K TOKOMPOBOASALMM YacTaM, Hanpumep, Korga TpebyeTca pasgeneHne 4acTel yCTponcTBa, TO HeobxoguMmo
ncnonb3oBaTh 060M04KY, NOAXOASALLYH ANA NpeanonaraeMbix yCroBUi NPUMEHEHWA W OKPYKaloLLEen cpenbl.

Tpebyemasn cTeneHb 3alWuThl ByaeT BapbUpoBaThCs B 3aBUCMMOCTU OT NpeanonaraeMbiX yCrnoBUi Npu-
MeHeHus; Hanpumep, Ana obopynoeaHusa rpynn | u |l MmoxeT noTpeboBaTecsa obonovka, obecnevnBatoLwas
cTeneHb 3aWnTbl He HUxe IP54 B cooTBeTcTBUM ¢ TOCT 14254.

I punMedYyaHHUe — HacTtoaLuia CTaHOapT He YCTaHaBnMBaeT TpeGOBaHMFI 0 HeobxognmocTu NnpoBepKKM COOTBET-
CTBMA npegnonaraemMbiM yCrnoBUAM NpUMEHEHNA U 0pr>|<arou.|,e17| cpefbl.

KoHcTpykuma obonouky Ona 3aliutel OT A4OCTYNa K TOKOMPOBOAALLMM 4acTaAM, HAaXOAALMMCSH MOo4 Ha-
NpsXKeHUeM, MOXKeT OTNMYaTLCS OT KOHCTPYKUMK ANA 3alUThl OT NonagaHusa BHYTPb BHELUHUX TBEPAbIX Npes-
METOB W BOAbI.

Ob6o3HavyeHe pacnonoXeHWin NOBEPXHOCTEN KOpryca, MMELWMX OTHOLWEHWE K MCKpobesonacHoCTM,
LOMKHbI ObITh YKa3aHbl B JOKYMEHTaUMK B cooTBeTcTBUK ¢ Tpebosanusamm FOCT 371610.0 v akcnnyaTaumoH-
HoW JokyMeHTauuu (cm. 12.1 f).

TMobbie cneuunansHeie TpeboBaHUA K BBoAAM B 060MN0YKy, HanpuMep, cteneHs |IP, gomkHel BbiTh yka3a-
Hbl B JOKYMEHTaLUMN U3roTOBUTENS.

MpumeyarnHue —OCTIEC 60079-14 onpedensem 803MOXHOCME UcloNb308aHUs Ex-kabernbHbix seodoe, Ex-
rnepexoGHUKO8 U Ex-3aanyuiek 8 0bosio4Kax.

Ob6onoukn nckpobezonacHsix yctponcTs rpynn | u Il v nogrpynn A w [IIB, ona KoTopbIX NPUMEHSHOT-
cs1 TpeboBaHWsA K pasgeneHulo, yKkazanHele B Tabnuvue 7, MU yMEeHbLIEHHbLIE pa3nenuTensHbie paccTOAHUS,
yKasaHHble B Tabnuue 8 nnm 9, 4OMKHbI COOTBEeTCTBOBaThL TpeboBaHuam 6.2.2 unu 6.2.3, ecnu NpUMEHUMO.
Cwm. npunoxeHue | ons nony4yeHns ONOMHUTENBHOW MHDopMaLmu.

Obonoykn nckpobesonacHbix ycTpoicTs nogrpynnel IC gomkHbl oTBevaTe TpeboBaHusam 6.2.4.

OBonoukn CBA3aHHOIO YCTPOWCTBA (MNW ero YyacTein) ansa Bcex rpynn obopyaoBaHus, AN KOTOPLIX Npu-
MeHsATCA TpeboBaHuA K pasgeneHuno, ykasaHHele B Tabnvue 7, unm yMeHblUeHHbIe pasfgenuTensHele pac-
CTOSAIHUSA, YKasaHHble B Tabnuuax 8 unu 9, gomxkHbl cOOTBETCTBOBATL TpeboaHmam 6.2.2 unm 6.2.3, ecnu
MPUMEHUMO.
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6.2.2 YcTpoucTBO, COOTBETCTBYHOLWEE Tabnuue 7

YacTu yCTpPONCTBa, Ha KOTOpble pacnpocTpaHaTcs TpeboBaHWs K pasgeneHuo cornacHo Tabnuue 7,
JOMKHbI BbIThb 3alluLLeHbl 06ono4vkoi, obecnedyneaollen cTenedb 3alnTel He HuXe |IP2X B COOTBETCTBUM C
FOCT 14254.

Obonoyka He MOANEXWUT UCMbITaHUAM oDono4vyek Ha cooTeBeTcTBMe TpeboBaHuam TOCT 31610.0, 3a
MCKIIOYeHMeM ucneliTaHust copacbiBadvwem no MOCT 316710.0 ons nepeHoCHOro W nepcoHanbHoro obopyao-
BaHMUA.

6.2.3 YcTponcTBO, cCoOTBeTCTBYWLWee Tabnuue 8 unm 9

YacTu yCcTpoCTBA, Ha KOTOPLIX PacnpoCTPaHAKTCHA YMEHbLUEHHbIE pa3denuTerbHble paccTOAHUS, yKa-
3aHHble B Tabnuue 8 unu 9, gomkHbl ObiTe CHabXeHbl 3aWMTON pasdeneHunii, OT KOTOPLIX 3aBMCUT UCKpobeso-
NacHOCTb, OOAHWM W3 CNeayoLnx cnocoboB:

a) obonodka forkHa obecnevmnBaTh cTeneHb 3awmnTbl He Hxe IP54 no FOCT 14254 n cooTBeTCTBOBaTh
TpeboBaHuam 6.2.5.1;

b) pasgeneHvs gormkHbl GbITe 3alMLLEHbl B COOTBETCTBMM C 6.2.5.2;

C) ANA cTaUMOHAapHBIX YCTaHOBOK — obonoduka, obecnevymBaroLlasl cTeneHb 3aluTel He Hke IP2X B
cootBeTcTBMU ¢ [OCT 14254 v npenHasHadeHHasi TONbKO ANS YCTAaHOBKW WM WCMOMb30BaHUA B Cpefax co
cTeneHbto 3arpasHeHna 2 unu 1 B cooteetcTeumn ¢ FOCT IEC 60664.1. O6onoyka He NognexuT UCNbITaHUAM
obonoyek Ha cooteeTcTBUe TpeboeaHuam [OCT 31610.0. B mapkuposke gomkeH ObiTb ykasaH 3HaK «X»
cornacHo TpeboBaHusam k mapkupoeke MOCT 37610.0. CneunanbHble YCNOBUA NPUMEHEeHUs AOMKHbI Coaep-
)aTb nogpobHoe onucaHwe orpaHMYeHin YCroBMIn MOHTaXa.

lMpumep — «O6opydosaHue GOMKHO UCNONL308aMbLCS MOMBLKO 8 KOHMPOIUPYeMbIX cpedax co CmeneHbo
3az2pA3HeHUn 2, kak onpedeneHo & FOCT IEC 60664.1». (Bo3aMOXHO MoNLKO Henpoegodsulee 3azpsiaHeHUe, 3a Uc-
KfoYeHuUeM epemMeHHol npoeoduMocmu, 8bi3eaHHOU nosie/ieHUeM KoHOeHcama).

6.2.4 Obonoukm gna nckpobesonacHbix ycTporcTB nogrpynnsi IIC

YacTu ycTpoWcTBa, Ha KOTOpble pacnpocTpaHaTcsa TpeboBaHusa K pasgeneHunio, ykasaHHble B Tabnu-
uax 7, 8 unn 9, gomKHbl bbITh 0BecneyYeHbl 3aWMTON pasgeneHnii, OT KOTOPbIX 3aBMCUT MCKpobe3onacHoCTb,
OOHUM W3 criegytoLmx cnocobos:

a) obonodyka gomkHa obecneynmBaTtb Kak MMHMMYM CTEMEHb 3alWThl, YKa3aHHY B nepeqvcrneHuax 1)
nnu 2), NpMBEAEHHbIX HWXKe, U 0TBeYaTb TpeboBaHuam 6.2.5.1;

1) He meHee IP5X B cooTBeTcTBUM € (OCT 14254, ecnv pazgeneHne OCTUraeTcs NyTem COOTBETCTBUSA
TpeboBaHUAM K 3NeKTPUYECKOMY 3a30py UMM NYTAM yTeYKM, ykasaHHbIM B Tabnuue 7;

2) He meHee IP54 B cootBeTcTBUM C [OCT 14254, ecnn pa3geneHne JOCTUraeTcs NyTeM COOTBETCTBUSA
TpeboBaHUAM K aNeKTPUHECKOMY 3a30py UMK MYTAM YyTEYKM, YKa3aHHbIM B Tabnuue 8 nnu 9;

b) pasgenenuns gomxHbl 6bITh 3allMLLEHbl cOrmacHo 6.2.5.2.

6.2.5 3awuTa pasgeneHun

6.2.5.1 3awumTa c nomMoLLb 06onoYkn

[na obecneyenns cooTBeTCTBMA TpeboBaHuam 6.2.3 a) unu 6.2.4 a) pasgeneHvs MoryT ObiTb 3aLuLLe-
Hbl C MOMOLL b 060noYkKn, obecnedynBaroLLen ykasaHHY cTeneHb 3awnTsl IP nocne npumeHeHusa TpeboBaHuii
FOCT 31610.0 c yqyetom Tabnuupl 1.

Ecnn uenoctHocTb 060NOYKM 3aBMCUT OT YNIOTHEHWIA OTBEPCTUMIA, KOTOPbIE MOTYT BbITh MCNOMb30BaHbI
ONS NPOBOAKM, TO B Mapkuposke JomkeH ObiTk ykasaH 3Hak «X» cormacHo Tpebosanuam MOCT 3716710.0, a
crneyunansHble YCNOBUSA NMpUMEHEeHUs OOMKHbI cogepXaTk CBedeHus, YTo ¢ 00opyaoBaHWEM MOXHO MCMOMb-
30BaTh TOMbKO KabemnbHble BBOALI, pe3bb0OBbIE NepexogHVKM M 3armyLiky, COOTBETCTBRYOWMe TpeboBaHMaM
rOCT 31610.0.

6.2.5.2 3awuTa gpyruMmn cpegcresamu

[na obecnevyeHnsa cooTBeTCcTBMA TpeboBaHuaM 6.2.3 b) unu 6.2.4 b) paszgeneHusa MoryT ObiTb 3aluuLLe-
Hbl NyTeM KMcrnonb3oBaHWa obonoykn, obecnednBatolleld cTeneHb 3aWuTel He HUXKe |IP2X B cCOOTBETCTBUM C
FOCT 14254, npw ycnoBuK, 4To pasgeneHus:

a) 3aluLLEeHbl MOKPbITMEM, COOTBETCTBYOWMUM 6.5.6.5;

b) 3awmlieHb repmeTU3aLnen NN 3anMBKOM KOMNayHAOM B COOTBETCTBMM € 6.5.6.2;

C) yepes TBepayk M30MALMIO COOTBETCTBYHOT 6.5.6.3;

d) pacnonoxeHbl Ha BHYTPEHHUX CMOSAX MHOTOCMOMHOW Ne4YaTHON nNnaTbl.

Takue 060NOYKM He OOMKHbLI NoABepraTeCcs UcnbiTaHuaMm obonodvek no FOCT 371670.0, 32 UCKNIOYEHUEM
ncnelTaHus copaceiBaHuem no FOCT 31610.0 ans nepeHOCHOro v NnepcoHaneHoro obopygoBaHus.
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6.3 COQ,EWIHHTEHI:HI:IE KOHTAKTHbIe CpegcTBa AonA NnOAKNHWYeHWUA BHEWHNX ueneﬁ

6.3.1 KoHTakTbl

B pononHeHWe K TOMY, YTO KOHTakTbl Ans uckpobesonacHbiX Uener OOoMmkHbl 0TBeYaTh TpeboBaHuAM
6.5.1, OHWM O0MKHbI ObITb OTAENEHbI OT KOHTAKTOR MCKPOOMACHbIX Llenei ogHUM UMM HECKOMNbKUMM cnocobamu,
YKa3aHHbIMW B NepeYvncneHmnsax a) unm b):

a) aneKTpPWYecKUn 3a30p MeXOy HEeW30NUPOBaHHbIMM TOKOMPOBOAALLMMK 4acTaMW MCKpoOe3onacHbIX
KOHTaKTOB U HEW30NUPOBAaHHLIMW TOKOMPOBOAALMMM YaCTAMW MCKPOOMACHLIX KOHTaKTOB AOMKEH ObiTe He
meHee 50 Mmm.

PacnonoxeHue KOHTakTOB U MeTO4 MOHTa)a NPOBOAKM AOMKHbI OblTe TakKMMK, YTODbLI UCKTHOYUME 803-
MOXHOCMb 3aMblKaHUA MexXay Lensmu B criyvyae cMeLleHUs MPoBOOKH;

b) ecnu pasgeneHve BLIMOMHEHO pasMeLleHeM KOHTaKTOB MCKpobe3onacHbIX U MCKPOONacHbIX Lenen
B pasfenbHbiX 000nodkax Unu 3a cyeT MCNonbL30BaHWUS U30MNALUWNOHHON Neperopodkn UM 3asemMieHHoOn me-
TannM4yecKon Neperopokn Mexay KOHTakTamu nof obLLei KPbILLKOW, TO OOIMKHbI ObiTh BLINOMHEHbI Creayo-
LiMe YCroBUSA:

1) neperopogku, Ucnonb3yeMbie Ars pas3feneHust KOHTaKToOB, LOMKHbI OTCTyNaTh OT CTEHOK 060MN0oYKK
He bonee 4em Ha 1,5 MM unu gomkHo obecneymBaThCs paccTosiHue He MeHee 50 MM Mexady HeM3onMpoBaH-
HBIMW TOKONPOBOASALLMMY YacTAMW KOHTAKTOB B NI0OOM HanpaBneHun BOKPYT NeperopogKu;

2) meTannuyecKkue Neperopomkn OOMKHbI ObiTe 3a3eMIeHbl U UMETb JOCTaTOUYHYH MPOYHOCTE U XKecT-
KOCTb, YTOObI HE paspyluaTbCca NPy MOHTaxe. TomnwurHa TakMx Neperopogok AomkHa bbiTe He MeHee 0,45 Mm.
[MNeperopogkv MeHbLUEN TOMNWWHBLI 4OMKHBI COOTBETCTBOBATL TpeboBaHMaM 9.4.3. 3azemMneHHble MeTannu4ye-
CKWMEe Neperopogkn Takke AoMKHbI obnagate 4OCTAaTOMHOM TOKONPOBOAHOCTLIO, MPeAoTBpaLLalLen nporopa-
HWe Neperopogky UMK HapyLleHWe LIeNoCTHOCTH Lieny 3a3emMneHunsl B aBapuiiHeIX pexumax;

3) HemeTannuyecKkne U30MAUVOHHbIE NEPEeropofkn AOMKHbI KpenuTbea Takum obpasom, 4Tobbl GbITh
YCTOWUYMBBIMUK K AedhopMauMaM, HapyLuawLwWwmMM ux NpUMeHeHne No HasHadeHuo. TonwuHa Takux neperopo-
OO0K gomkHa bbiTe He MeHee 0,9 mm. [Neperopodkn MeHblen TONWKWHBLI JOMKHBI COOTBETCTBORaTE TpeboBa-
Husm 9.4.3.

Momumo cooTBeTcTBUS TpeboBaHuam 6.5.1, anekTpU4ecKknin 3a30p U NYyTU YTEYKU MEXOY HEU30nupo-
BaHHbIMW TOKOMPOBOAALUMMK YacTAMU COEAMHUTENBHBIX KOHTAKTHbLIX CPeACTB, NpefHa3Ha4YeHHbIX 4nsa nog-
KMoYeHUs BHELUHUX uenen (cM. dy u d, Ha pucyHKe 1), 4OMXKHbI COOTBETCTBOBATL CMEAylLWUM TpeboBaHNsaM:

- He MeHee 6 MM MeXay pasnuyHbIMK NCKpoBe3onacHLIMU Lensamu;

- He MeHee 3 MM Mexay uckpobezonacHbIMW LieNsiMW W 3a3eMIEHHLIMK YacTAMKU, eCNK 3aMmbIKaHue Ha
3EeMM0 MOXET HapyLW1Tb MCKpOHe3onacHOCTb.

BbllweykasaHHble MeToAbl pa3geneHus Takke OOMKHbI MPUMEHATLCA B Cnydasax, Korga uckpobesonac-
HOCTb MOXET ObiTh HapyLleHa BHeLUHel NpPoBOAKOW, KOTopas, B cry4yae ee OTKIMOYEeHWs OT KOHTaKTa, MoXeT
3aMKHYTLCS C MPOBOOHUKAMMW UMK KOMMOHEHTaMU, KOTOPLIE He 3alyulueHbl 060NoYKoN CO CTeNeHbH 3aLLUThI
He Huxe IP2X cornacHo MOCT 14254.

HeobxogMmo y4MThiBaTb BO3MOXHOCTb CMELLEHWA MeTannuYeckux 4YacTel, KOTOpble He 3akpenneHbl
»ecTko. Ha pucyHke 1 nokasaHbl pacCTOSAHMS, KOTOPbIE CNeayeT yYUThIBaTh HA KOHTaKTax.
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PucyHok 1 — PasgeneHune Ha KOHTakTax
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6.3.2 KoHTaKkTbl 3a3eMneHun

Ecnu 3aszemnenune Tpebyetcs ansa obecnevyeHus MCKpobe30onacHOCTU, TO AOMKHbI BbIMOMHATLCA crieny-
toLLMe YCNOBUS:

a) NnpuMmeHsieMble ONA yKa3aHHOW Lenu KOHTaKTbl AOMKHbI ObiTh 3allULEHbl OT CAMOOTBMHUYMBAHMS,
W X KOHCTPYKUWS OOMKHA NpefoTBpallaTh BbICKANb3bIBAHWUA NPOBOOHWMKOB M3 NMpeayCMOTPEHHOro ONs HUX
MecTa;

b) morxHo EbITe 06ecneveHo HagexHoe coeguHeHve 6e3 noBpexaeHnin NPOBOOHUKOB, OaXKe eCriv Uc-
Nonb3yHTCA MHOTOMPOBOSIOYHbIE UMbl B KNEeMMax, NpeaHa3HaqyeHHbIX NS UX HeNoCcpeaCTBEHHOMO 3aXnma;

C) COedWHEHWNE He OO0IMKHO HapyLlaTbCs Mpy U3MEHEHUAX TeMNepaTypbl B HOPMalbHbIX YCIOBUAX pa-
60ThI;

d) KOHTaKThbl, NpefHa3Ha4YeHHble AN NOACOeAMHEHWA MHOMOXUMBHLIX NPOBOOHUKOB, OOMXKHLI codep-
XaTb YNPYrMi NPOMEXYTO4YHbIA KOMMOHEHT;

€) KOHTaKThbl 4515 NPOBOAHWKOB C NMOLaabio cedeHns go 4 MMZ [OMKHBI BbITb paccUUTaHbl Ha MOAKIHO-
YeHMe NPOBOAHWMKOB C MEHbLUER NNowaabo CeveHus.

KoHTakThl, KoTopkle cooTBeTCTBYOT TpeboraHusam MOCT 31610.7 K aNeKTPUYECKUM COEIMHEHUSIM, CHU-
TaKTCA COOTBETCTBYHLLMMK BhillenpuBeaeHHbIM TpeboBaHuaM.

Hepmonyctumo cneayrollee:

- MCMNOMb30BaTb KOHTaKTbl C OCTPLIMW KPOMKaMW, KOTOpbIe MOTYT NOBPEeAUTb NPOBOAHUKN;

- WUCNONb30BaTb KOHTAKTbI, KOTOPLIE NP 3aTArMBaHUKM 0ObIYHBIM CNOCOBOM MOryT BpallaTbCs, CKPY4u-
BaTbCA MUK AedhopMUpPOBaTLCH;

- MCNOMb30BaTh M30MNSALUMOHHLIE MaTepuansl, nepejatolme NpUXMMHOE OaBNeHWe Ha KOHTaKTbI.

6.3.3 Wtekepbl M rHe3na

Ecnu B ycTponcTBe MCMOMb3YHT HECKOMBKO LUTEKEPOB WM THE3[ NS BHELIHUX COedMHEHWA WU Henpa-
BUMbHOE COEAMHEHWE MOXET OTPULUATENBHO NOBAMATL Ha MCKpOoGEe3onacHoOCTb, TO MPUMEHSIOT cregyloLlue
TpeboBaHus:

a) WTeKkepbl U rHe34a, UCMoMb3yeMble ANA NOAKMKHEHWUA BHELWHUX MCKPODe3onacHbIX Lenei, JOMKHbI
BbITb OTOENEHbI OT MCKPOONACHLIX LIENEN U He JoNycKaTbk B3aMM0O3aMeHAEMOCTY;

b) wTekepsl U rHe3da, UCNONb3yeMble ANS NOOKMHOYEHUST OTOENbBHLIX UCKpoBe3onacHkIX Lenein unum oT-
OenbHbIX UCKPOOMAaCHbLIX Lenen, OOMKHbI:

1) ©bITb yCTPOEHbI TakMM 06pa3om, 4TO6bI CKoYanack BO3MOXHOCTb UX HEMPaBUNBEHOTO COEANHEHWS,
HanpuMep, Npu NOMOLLMW KnYa;

2) BbITb MAEHTUULMPOBAHEI MApPKUPOBKOW MW LBETOBLIM KOAOM, YTOObI HEMPaBMUAbHOE NOAKMIYEeHWe
OTBETHbIX YacTen coeanHUTENen GbiNo oYeBUOHbLIM.

Ecnu k wtekepam 1 rHezgam He NpUCOedUHEHbI NPOBOLA HA UX 3aBOAE-U3rOTOBUTENE, TO QOMKHO Bbl-
nonHatecs Tpeboeanue 6.3.1. Ecnv npucoeanHEHWEe BbIMOMIHEHO HA MX 3aBOAE-U3rOTOBUTENE UMK eCcTb He-
0OX0AMMOCTb MCMOMb30BaHWS CreunanbHOro MHCTPYMEHTa, HanpyuMep, C MOMOLLbI0 ODXUMKM, NCKITI0YatoLLEN
BO3MOXHOCTL OTCOEAWHEHWUS UMbl MPOBOAHUKA, TO pasbeMbl AOMKHLI OTBe4YaTh TOMbKO TpeboBaHUaAM Ta-
Bnuy 7, 8 unu 9 Npu BeINOMHEHUN ycroBuid 6.2.2, 6.2.3 unn 6.2.4 COOTBETCTBEHHO.

Ecnu yepes coeguHUTENb NPOXOAAT UENW 3a3eMIeHns U MCKpobes3onacHOCTbL 3aBUCKUT OT 3a3eMITeHuUs,
TO COEANHUTENb OOMKEH BbITh BLINONHEH B COOTBETCTBUM C 6.4.4.

6.3.4 NMocToAHHO NoacoeAUHEHHbIe Kabenu

YCTpONCTBO, CKOHCTPYMPOBAHHOE C MOCTOSIHHO NoACOoeAMHEHHbIM Kabenem Ans NOgKITHYeHUS BHELIHMUX
Lernei, JOMKHO NMPOMTM UCMbITaHWE Ha 3akpenneHue kabena B cOOTBETCTBUU C 9.4.4 nNpu yCroBuu, 4TO Mo-
BpeXAeHNe BbIBOLOB B YCTPOWCTBE MOXET MPUBECTM K HapyLleHWo nckpobesonacHocTn, HanpyMep, ecnun B
kabene HeckomnbKo UCKpobesonacHblX LEenen U NOBPEeXOeHNEe MOXKET Bbl3BaTb ONAacHOe 3aMblKaHUe.

6.3.5 CoeguHeHUA n akceccyaphbl ANA UcKpoGe3onacHbIX YCTPOMUCTB ANA HEB3PLIBOONACHbIX 30H

6.3.5.1 Obwme TpeboBaHus

WckpobesonacHoe yCTPOWCTBO MOXET MMETb COeAMHWTENbHbIE KOHTaKTHble CpeacTBa, NnpegHa3HaqyeH-
Hble UCKMIYUTENbHO ANs NOAKMIOYEeHUs akceccyapoB ANsl HEB3PbLIBOOMACHbLIX 30H, HanNpumep, Ans 3apsaku
aKKyMynsiTopa Unu 3arpyskm MHopmMaumm. 3T CoefMHEeHNs JOIMKHbI COoTBeTCTBOBaTh 6.3.5.2 1 6.3.5.3.

TpeboeaHua 6.3.5 He pacnpoCTPaHSATCA Ha COeOUHUMENbHLIE KOHMaKmHbIe cpedcmea:

- UCMNOMb3YeMbIE KaK MexXHONo2u4yecKue Npyu U3roToBNEHUN, UCMbITAHUAX, PEMOHTE UMY KanuTansHOM
PEMOHTE; NN

- He[OCTYMNHbIe KOHEYHOMY NONb30BaTEN0.

Mpumevyanune — TpeboBaHuA K peMOHTY U KanuTansHOMY peMoHTy ycTaHoBneHsl FOCT 316710.19.
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6.3.5.2 3awmnTta oT UCKPOBOro BOCNNaMeHeHUs BO B3PbIBOOMNACHOW 30HE

YKasaHHble coegMHEHUs OOIMKHbI OblTh 3aLUULLEHBI OM B03MOXHO20 803HUKHOBEHUS UCKPLI, CrIOcOBHOU
gsocriaMeHuUmb @83pbieoonacHyo cpedy, Korga YCTPONCTBO HaxOO4WTCS BO B3PLIBOOMACHOA 30HE, OOHUM U3
cnenywoLmx cnocobos:

- OorpaHu4eHneM BbIXOOHbLIX ANEKTPUYECKUX NapameTpoB cornacHo TpeboBaHuaAM gaHHOro cTaHgapTa,;

- Ansa uckpobesonacHbIX YCTPOWCTB rpynnbl || coeguHUTeNbHbIE KOHTAKTHbBIE CPEACTBa, NpeaHasHaqeH-
Hble Ons NPUMEHEHNS BHE B3PbIBOOMNACHOM 30HbI, A0MKHbI ObITh 3aLLMLLEHLI 000MOYKOWM CO CTEMNEHbID 3alLUTbI
He Huke IP3X. Ha ycTpoiictee gomxHa 6biTb HAaHECEeHa MapKWpOoBKa C NpeaynpeavTeribHON HaanMcbhlo B COOT-
BeTcTBUM C 11.2 d), a paccToAHUS Mexay KOHTakTaMu AOMKHbI COOTBETCTROBATh 6.5.1 ¢ y4eToM HanpsKeHus!
pacnonoXeHHON BHYTPW pa3oMKHYTOM Lienu, HanpuMmep 6atapeu.

6.3.5.3 3awmTa KOMMOHEHTOB, OT KOTOPLIX 3aBUCUT UCKPOBEe30nacHOCTb

[nsa ypoBHel BUuaa B3pbIBO3aWMTLI «ia» U «ib» coeguHUTEnNbHbIE KOHTAKTHbIE CPeacTBa AOMKHbI ObiTh
obecneyeHbl 3aLUMTON, YTOObI FAPAHTMPOBATh, YTO HOMUHAMbHLIE XapakTepPMCTUKA KOMMOHEHTOB, OT KOTOPbIX
3aBMUCUT MCKpoBE30NacHOCTE BHYTPKU MCKpOoBe3onacHoro yCTpoWCTBa, COOTBETCTBYIOT 7.1, Mpy 3TOM NOOKI0-
YeHue OCYLLEeCTBNAETCH BHE B3pPbLIBOONACHOW 30HbI, B TOM YMCNe Yepes ranbBaHWYecKyo pasBsa3ky.

Mpumep — BecnposodHas 3apsidKa ebINonHsIem 2anbLe8aHUYecKyHo pa3esasKy coeduHeHUs.

B 32aBMCMMOCTM OT PACTONOXeHNa CXeM 3allUThl U KOMMOHEHTOB NMMBO0 B UCKpOBEe30nacHOM YCTponcTBe,
nnBo B akceccyape Ansi HeB3PbIBOOMACHOW 30HbLI, MPUMEHSIETCS OAHO W3 CMedyoLIMX YCIOBWA:

a) ecnu NOAKMIYEeHWe K COEAUHUTENbHLIM KOHTaKTHbIM CPEACTBaM WCKPOGEe3onacHbIX YCTPONCTB He
OrpaHMyYMBAaETCS MCMOMb30BaHMEM aKCECCYyapoB As HEB3PbIBOOMACHOI 30HbI, YKa3aHHbIX B CepTUduKare, To
MakcumarnbHoe HanpsbkeHue U, kKoTopoe MoXeT BbiTb MPUMOXEHO K 9TUM KOHTaKTHbLIM CpeAcTBaM, JOMKHO
ObITh YKa3aHo B cepTUdUKaTe 1 NPOMapKMpOBaHO Ha YCTPONCTBE;

b) ecnu kakaa-n1MbBo YacTb UCKPO3ALIMTHOM LEnu pacrnonoXeHa B aKkceccyape ANns HEB3PbIBOOMaCHON
30HbI, TO TAKOM akceccyap OomkeH ObiTb YKkazaH B cepTudvkare. B ceptudmkare 0omkHO BbiTh yKasaHo Mak-
CUManbHOe HOMUHaNbHOE BXOAHOE HanpskeHne U, KoTopoe MOXeT BbiTbh NPUNOXEHO K COeAUHUTENbHBLIM
KOHTaKTHLIM CPEeACTBaM akceccyapa A5l HEB3PbIBOOMACHbLIX 30H, KOTOPbIA MOAKMHOYAKT K MCKPOOMacHOMY
oBopynoBaHWio, @ MapKMpOBKa akceccyapa OoMKHa cooTeeTcTBoBaTh 11.1.5.

n pumedyaHune — HaCTOﬂLLI,VII;I CTaHOapT He yCTaHaBnMBaeT TPEGOBEHMG o] HEDGXOA:[MMOCTVI YKa3blBaTbk Napame-
TPbl COEOVMHEHNA MEXY aKCeCCyapamMmun Ona HEBSPbIBOOI'IaCHOﬁ 30HbI K Mc:Kpoﬁesonac:thn.q yCTpOl:‘ICTBaMI/I.

B oTHoweHwuK aKCecCCyapoB OnA HEB3PbIBOOMACHOW 30HbI HE TpeﬁyETCﬂ BbIMOMHATL aHalun3 y4YnTblBae-
MbIX MOBpeXaeHUn no 5.2, npoBoauTb OLUEeHKY pasfernunrernbHbIX paccTOSAHWMN, TEMMNOBOTO UMK MCKPOBOTO BOC-
nnamMmeHeHunsA, HO 3allTHblIe KOMMNOHEeHTbl OO0JTKHbI COOTBETCTBOBATh TpeﬁOBaHMﬂM 7.1 nocne NpUMEHEHUS K
KOMMOHEHTaM HEeYYUTbIBa€MbIX HOBPE)KE,EHMﬁ.

lpumep — lMpedoxpaHumens u 0GuH cmabunumpoH, coomeemcmeyrowull 7.1, ydoenemeopsirom amomy
mpe6oeaHuro.

MpumedvyaHnune — FOCT IEC 60079-14 onpegensier TUNbl Lenen UM NCTOMHUKOB MUTaHWS, KOTOopble AonycKa-
€TCA NPUMEHATL CO CBA3aHHLIM ycTpoicTeoM ¢ U, meHee 250 B.

3apsgka BTOPUYHbBIX 3NeMeHTOB U baTtapel OomkHa NPOM3BOAUTLCA TOMbKO B Npefenax, ycTaHoBMNeH-
HbIX U3rOTOBUTENEM 3MEMEHTOB UNu baTtapein U B COOTBETCTBUK ¢ Tabnuuein FOCT 316710.0, oTHOCALWENCS K
BTOPWYHBLIM 3[TIEMEHTAM.

6.4 BHyTpeHHMWe coegUHEHUA U pa3beMbl

6.4.1 O6wme TpeboBaHnA

[na ypoBHel Buaa B3pbiBO3awWUThl «ia» 1 «ib», ecnu He BeinonHaATcA TpeboBaHua 6.4.2, noBpexae-
HWe Ha obpbiB Lenu Noboro NPoBOAHMKA, pasbeMa Ui JOPOXKKK NeYaTHOW NiaThkl, BKAKYas UX coeguHeHMs,
OOMKHO paccMmaTprBaTbLCA Kak:

- yJYdTbiBaeMoe MOBpEXAeHWe, eCl OHO PacCYMTaHO Ha MakcUmanbHbI TOK UCXOoQsd M3 OOCTYMHbIX
OaHHbIX;

- HEey4YUThbIBaemMoe NnoBpexaeHue.

MpumeyaHns

1 HacTosiwmii ctaHgapT He TpebyeT NpoBepKM COOTBETCTBUS crelundmrKaumm M3rotoButens obopyaoBaHus HOMU-
HanbLHOTO TOKa NPOBOAHUKOB, pa3bema UMW JOoPOKeK NeYaTHOW NNaThl.

2 [5] v [6] aBnstOTCA NpUMepamm AOCTYMNHbIX AaHHbIX.
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Ecnu nocne obpbiBa uenn coeguHeHne MOXeT cBoOOOHO nepemellaThbecs, TO KOPOTKOe 3aMbliKkaHue B
nobon yacTy uenu B npegenax avanasoHa nepemeLleHns JOMKHO paccMaTpyMBaThCs Kak yYyuTbiBaeMoe no-
BpeXaeHue B JOMNOMHEHNE K NOBPEXOEHU, KOTOPOE NPUBENO K 00pLIBY.

[ns ypoBHS BMOA B3PLIBO3ALUTLI «iC» COEAUHEHWE AOMKHO OblTh paccyuTaHO Ha MakKCUMarbHbIA TOK
Npw HOpPMAarnbHLIX YCNOBUAX 3KCMNyaTauuu, Bknodasa 5.2.1 f), npu 3ToM He AOMKHbI BBOAUTLCS NOBPEXOEHWSA
B BUOe obpbiBa Lenu.

[Ons Bcex ypoBHEW BMAaA B3pbIBO3ALLMUTLI, NPU KOTOPbIX MOXET MPOWU30NTK MNOMHOE OTCOeANHEeHWEe pasb-
emMa, Lilenv OoIMKHbl ocTaBaTbca MCKpobesonacHbIMMN.

6.4.2 HenoBpexpaembie coeUHEHUSA

6.4.2.1 Obwwme TpeboBaHus

CoeauHeHWs1, BbINOMHSAEMbIe C MOMOLLLID pa3beMOB, NMPOBOAOB, NeYaTHbIX NnaT unu Apyrux cpeacTs,
coOTBETCTBYOWMNX 6.4.2.2,6.4.2.3, 6.4.2.4 1 6.4.2.5, ecnn npUMEHNMO, 1 3aLlMLLIEHHbIEe 060NOYKOM Co cTene-
HbIO 3alWUThl He MeHee |P2X, B TOM YMCre Npu OrofeHn coeguHUTENbHbIX KOHTAaKTHbIX YCTPOWCTB, CHUTAaKT-
CA HeMnoBpeXaaeMbIMU C TOYKKM 3peHns obpbiBa Lenu.

6.4.2.2 Pazbemsbl

PasbeMbl cuMTarTcs HENOBpeX4aeMblMU, eCrnv COeAMHEHUEe COOEPXUT HE MeHee Tpex He3aBUCUMbIX
COEAMHUTENbHbBIX KOMMOHEHTOB AN LUenel ypoBHS BUAA B3PLIBO3ALMTLI «ia» U HE MeHee OBYX Ons Lenen
YPOBHS BMAA B3pbiBO3aLLMTLI «ib» (CM. pUCYHOK 2). 3TU KOMMNOHEHTbI AOMKHbLI OblTb COEAMHEHbI napannens-
Ho. Ecnn coeguMHuTens MOXET CMeLWaTbes Nog YrfoM, TO Ha KaXKOOM KOHUEe COeAMHUTEeNs WNn psagoM C HUM
LOMKHO BbITh MO OAHOMY COEAMHEHUIO.

Nnbo:

- Kawabl coeqUHUTENbHBLIA KOMMOHEHT OOMKeH BblOepUBaTe NpoTeKkaHWe Toka B MoNHOM obbemMe B
YCNOBUSAX, YKa3aHHbIX B 5.2; unu

- ecnv ANsi NpoTeKkaHusa Toka B nonHom obbeme TpebyeTcs Bonee ogHOrO NPOBOAHWMKA, TO MPW YCNOBU-
AX, yKasaHHbIX B 5.2, ocTanbHble NPOBOAHWUKW SOSMKHbBI ObiTh CNOCOBHLI NpoNycKaTk TOK B NOMHOM o6beMe.

b— TPWU COEOUHUTEINBHBIX KOMMOHEHTA, HE ABNAKLLMXCA HE3AaBUCUMbIMA

PldcyHOK 2 — ﬂpMMprl HE3aBNCUMBIX N HE ABNAKOLWKMXCA HE3aBUCHMMbBIMI KOMMOHEHTOB
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6.4.2.3 MNpoeogka

Cuntaetcs, 4TO NpoBoAKa obecnevymBaeT HENoBpeXaaeMoe coeaMHEeHWE:

a) ecnu ABa NpPoBOAA COeAMHEHL! NapannenbHO ¥ KaxXablA U3 HUX OTAEMNbLHO pacCYUTaH Ha NpoTekaHue
TOKa B NOMHOM 0ObeMe B YCMNOBUSAX, yKa3aHHbIX B 5.2, ¢ NICNONb30BaHWEM AOCTYMHLIX AaHHBIX, U B 3TOM CITy-
Yyae cYMTaeTCs, YTO TOMbKO OAWH U3 MPOBOAOB MOXET ObITh OTKITHYEH.

n puMmedvyaHune — nOBTDpHDe NOAKNHYEHWE OTKINMKYEHHOIO NPoOBo4a pacCMaTtpuBarkdT B COOTBETCTBUN C 6.4.1;

b) ecnu ogWMHOYHLIM NPOBOA UMEET ANaMeETP NPoBOAHUKA He MmeHee 0,5 mm 1 cBobogHy ANUHY MeHee
50 MM MNKU MEeXaHU4YeCcKM 3aKpenneH psaaoM ¢ TOYKOW COeOMHEHWS; UNn

C) ecnv OAWHOYHBIA MHOTOXWABHBIA MW TMOKMIA NPOBOA NEHTOYHOrO TUMa UMEeT Ce4YeHue He MeHee
0,125 Mm2 (anametp 0,4 mM), He M3rnbaeTcs NpM aKCNnyaTauuu U UMeeT ANuHY MeHee 50 MM, UMK HAaOEeXHo
3aKpenneH B TOYKe COeAUHEHNS.

6.4.2.4 MeyaTHble NnaTkl

Cnegytowwme JOPOXKKA U MEKCIOMHbIE OTBEPCTMSA NEYaTHON NnaThl CHUTAIOTCA HEMOBPEXKAAEMbIMU CO-
SOWNHEHUAMN:

a) MeaHble JOPOXKM U MEXCIOMNHbIe OTBepCTUA, COOTBETCTBYOWMe Tabnuue 6;

b) ogWHOYHLIE OOPOXKM M MEXCNONHbIE OTBEPCTUHA, MUHUMANBLHAA LIMPUHA AOPOXKA UMK OANMHA Mo
OKPYXHOCTWU MEXCNONHOIO OTBEPCTUS KOTOPLIX COCTABRMAET 1 MM U KOTOpLIE:

1) cooTBeTcTBYIOT TpebBoBaHUSAM NO UCNbITaHUAM 9.5; unu

2) C MCMonb30BaHMeM MMEKLWMXCS AaHHbIX MOXHO MOKa3aTb, YTO OHW MMEKT 40CTaTOYHble pasmepsl,
YT0DObl BbIAEPHKUBATL MAKCUMaNbHbIA TOK.

Tabnuya 6 — TpeboBaHuA K HENOBPEXOAEMbIM OOPOXKKAM M MEXKCIONHBIM OTBEPCTUAM NEYaTHOW NNathbl

VpoBeHs Buaa MWHUManNbsHOe KONU4YecTso MUHMMAaNLHAS TomnwWMHa MuHumaneHan LMpUHa nNnpoBOaHMKa
Bsp bB03a Vﬁbl LOPOXKEK U MEHKCTIONHbIX ADOBOAHIKA MI'(':‘ UMW ANKHA NO OKPYKHOCTW MEXCOMHOMO
p K OTBEpPCTUIA posen ’ OTBEpPCTUS, MM
1 30 (BHeLwHWe crioun) 5
24 (BHYTPEHHKWE Crou)
«ia» 2 30 (BHeLwHWe crioun) 1
24 (BHYTPEHHUE cnoun)
3 Moaxopawuia pasmep Moaxopawwmia paamep
1 30 (BHeLwwHWe crnown)
i 24 (BHYTPEHHKWE Criou)
2 MNooxoaswuia pasmep Mooxopawmia pasmep
Mpumep — [5] u [6] senswomca npumepamu OocmyrHbIX OaHHbIX On8 deMOHcmpayuu adexkeamHo20
pasmepa.

6.4.2.5 [pyrve coegnHeHuUs

Opyrve coeMHEHWA CUMTATCHA HEMNOBPEXAaeMbIMK, eCriu:

a) umMeloTca ABa CoOedMHEHUA B Mapannenu, Kaxabii 3 KOTOpPbIX paccyMTaH Ha nepeaady norHoro Toka
B YCNOBUAX, YKa3aHHbIX B 5.2;

b) mmeetca ogHoO NasHoe coeguHeHWe, B KOTOPOM NPOBOA NPOXOAMT Yepes nnaTty (Bknio4vas CKBO3HbIe
OTBEPCTUA) U:

- NpUNanBaeTcs K OTBEPCTUIO U PAAOM C HUM;

- nmeeT obxaToe coeuHEHWE;

- NasiHO UMW CBapeHo;

C) UMeeTcs nasiHoe coedWHEeHWe KOMMOHEeHTa NOBEPXHOCTHOTO MOHTaXa, YCTaHOBMEHHOe B COOTBET-
CTBMMW C PEKOMEeHAAaLMAMN U3roTOBUTENS KOMMOHEHTa UMW MPUMEHUMBIM NPOMBILLMEHHLIM CTaHapTOM.

MpumevyaHue — [7]u[8] aBnsawTcs npumepamMu NPUMEHUMBIX NPOMbILIIEHHbIX CTaHOAPTOB;

d) umeeTca oQHO cCoefMHEHWe, COOTBETCTBYHOLLEE YPOBHIO BUOA B3pbiBO3awwmThl «eb» TOCT 316710.7.
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6.4.3 Pazbembl gna BHYTPEHHUX COeAUHEHWUA, CMEHHbIX NNaT U KOMMNOHEHTOB

[aHHble pazbembl JOMKHEI OblITe CNPOEKTUPOBaHLI TakuM 0b6pa3oM, YToObl HeENpaBUIibHOE coeqUHEHNe
UMM B3aMM0O3aMEHAEMOCTE C APYIMMIK pa3beMamMu B TOM e YCTPONCTBE BbINM HEBO3MOXHBI, €CMNU TOMBKO He
HapyLlaeTcsl UCKpoBe30nacHOCTb UMK pa3beMbl MAEHTUDULMPYIOTCHA TaKuM 06pa3oM, YTO HeNpaBUIbHOE CO-
edWHEHWEe CTaHOBUTCS OYeBUOHbLIM.

[ns ypoBHSA BUAA B3pbIBO3ALMWThI «iC» 3TO MPUMEHUMO TOMbKO B TOM Crnyyae, ecnu AOCTYN K Lenu ocy-
LLEeCTBMNSAETCA B HOPMalbHOM pPEXUMe 3KChnyaTaumu.

[nsa ypoBHeW BMAa B3pbiBO3aLWMUTLI «ia» 1 «ib» npumeHsioTes TpeboBaHus 6.4.2.2, ecnun coeguHeHve,
obecne4ynBaeMoe pasbemMoM, TpebyeTca ana obecnevyeHns UCKpobe3onacHoCTu.

6.4.4 3azeMmnAOLWMe NPOBOAHUKN U cOeqUHEHUSRA

Ecnu ana nogaepxkaHua nckpobesonacHocTu TpebyeTca 3azemrneHue, To Noboi NpoBOAHMK, pa3beM U
LOpOKKa ne4yaTHON NraThl, NCNOMb3yemble 715 3TOW Lenu, AOMKHbI COOTBETCTBOBaTh TpebosaHusam 6.4.2 npu
YCrOBWSAX, YKa3aHHbIX B 5.2.

Mpumevanme — [Ona nogaoepxaHnsa nckpobesonacHocT MoxeT noTpeboBaTbea 3azemneHne 0bornodek, npo-
BOLOHWKOB, METANNUYECKUX IKPAHOB, JOPOXEK HA Ne4YaTHON Nnnare, pasnenuTenbHbIX KOHTAKTOB BCTABHbLIX COEANHUTENEN
W AVOOHbIX Bapbepos.

6.5 PazgeneHue ToKONpoBOAALMX YacTel

6.5.1 PazgeneHus, oT KOTOPbIX 3aBUCUT UCKpOoOe3onacHOCThb

Ecnu nckpobesonacHoCTb 3aBUCUT OT pasgeneHnsa Mexay TOKONpoBOOAWLMMM YaCTAMM:

- nckpobes3onacHbIX M UCKPOOMAaCHbLIX LIenen;

- pasHblX MCKpobe3onacHbIX uenemn;

- pasHbiX Yacteln nckpobesonacHoM Lenu, HanpUuMep MeXxay TOKOOrpaHUYUTENBHBIMU KOMMOHEHTAMU;

- Mexay Uernbio U 3a3eMINeHHbIMU WX M30NUMPOBaHHBIMKW MeTannmM4yeckuMm YacTamu,

TO pasfgeneHns OoMmKHbl obecneynBaTbca, NpU HeobBXoAMMOCTM, B COOTBETCTBUM ¢ 6.5.2 1 6.5.3 nocrne
aHanu3a HeucnpasHOCTEW, ykazaHHoro B 6.5.4.

[Ons ypoBHEW BUAA B3pbLIBO3ALUTLI «ia» 1 «ib» gaHHoe TpeboBaHWe NPUMEHSAETCH K BHYTPEHHUM pas-
OENeHUsIM BHYTPU KOMMOHEHTOR, €CN MHOE HE NpeayCMOTPEHO HACTOSLW MM CTaH4apTOM.

[ns ypoBHSA BMAA B3pLIBO3ALLUTHI «ic» aHHOoe TpeboBaHMe He pacnpocTpaHAaeTCa Ha BHYTPEHHME pas-
OeneHust BHYTPYU KOMMOHEHTOB, €CIM MHOE He NpeJycMOTPEeHO HAcTOSLWUM CTaH4apToM.

MpumeyvaHunna

1 IOCT 31610.0 pononHutensHo TpebyeT pasgeneHvs Ons BeINONHEHWUA NPUMEHUMbIX TpeboBaHun BezonacHoCcTH
COOTBETCTBYHOLLUMX NPOMbILLMEHHbIX CTaH4apTOoB.

2 MogpoBHOCTK O pasnMyHbIX TUNax pasgeneHns npueedeHsl B 6.5.6.

PasgenutencHbie PacCTOoAHUA OOIMKHbI ObITb N3MepeHbl UM OUEeHEeHbl C Y4eTOM nboro BO3MOXHOIO
nepemMelwieHna NnpoBOOAHUKOB MNK TOKONMPOBOOALLMX yacTen. rlpOVIE!BO,EI,CTBEHHbIe AONYCKN He JOIKHbl YMEHb-
LWaTk PpacCToAaAHNA HUXE MUHUMarnbHOIo Tpeﬁyemoro bonee yem Ha 10 % wunu 1 MM, B 3@aBUCMMOCTK OT TOrO,
4YTO MEeHbLUE.

I pupMmeHaHne — METDﬂbI OUEHKWN NpUBEOEHBI B NPUINOXEHUA C.

[ns ypoBHel BUAa B3pbIBO3aLLMThI «ia» 1 «ib», korga ana obecnedeHuns nckpobesonacHocTi TpebyeTca
paccToaHWe A0 KopnycoB habpuyHO U3roTOBNEHHOW MOAYNbHOW COOPKM M3 3MEeKTPOHHLIX KOMIMOHEHTOB, U30-
NALNA KOMMNOHEHTOB AN 0BecneyYeHns pasaeneHns He YYuTbiBAETCH, ECNM TOMNbKO TOMLMHA 3TOW M30MsALmUm
He yKasaHa W3roTOBMTENeM KOMMOHEHTAa.

Mpumepbi
1 Ecqiu KOMOHeHm ycmaHoeJsieH Had Q0PoXKKaMu Ha reYyamHotl niaame unu padoM ¢ HUMU, Mo paccMampu-
eaemcs paccmosiHue Mexdy mokonpoeodauel Yacmbio 8HYMpPU KOMITOHeHMa U A0pPoXKOoL.

2 Mexdy uzonupoeaHHbIM Pe3UucmopoM U cocedHUM KOMITOHEHIMOM UJ1U moKonpoegodsiyell Yacmeio,

KopoTkue 3ambiKaHus Mexay nobbiMK BHYTPEHHUMIK TOKONpoBOoAAWMMKM HaCTAMKW KOMMNOHEHTa W €ro
KOHTaKTHbIMW NnowagkaMn He HYXHO YYWTbIBaTb, €Cl Nnolwaika and naviku CKOHCTPYWPOBaHa B COOTBET-
CTBMKU C peKOMeHO4aUuMnAMKU N3roToBUTENA KOMMOHEHTA.
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6.5.2 PazgenuTenbHble PacCTOAHUA cOornacHo Tabnuue 7
PazgenvTtenbHble paccTtosHWa cornacHo Tabnuue 7 npedctaBnsaoT cobol cTaHgapTHbie pasgenurenb-
Hble pacCTOAHWSA MpU YCnoBuAx 6.2.2 unm npuMeHMbIX TpeboBaHuax 6.2.4.

MpumedaHue — TpeboBaHWA K pasgenuTenbHbIM PacCTOAHUAM, YKaszaHHbIe B Tabnuue 7, aHanornyHel Tpebo-
BaHWAM, ykasaHHeiM B [OCT IEC 60664-1 ona cTenenn 3arpsasHenuns 3 u kateropuu nepexHanpskexus .

6.5.3 YMeHbLleHHbIe pa3gaenuTenbHble PpacCcTOAHUA

6.5.3.1 Obwune TpeboBaHus

Tabnuua 8 unm 9 B ycrnoeusax 6.2.3 unu 6.2.4 obecnednBatoT yMeHblUEHHbIe TpeboBaHMA K pasneneHuto
no cpaBHeHWo ¢ Tabnuuen 7 ans:

- coOpaHHbIX NeYaTHbIX Nnar;

- W30MAUWOHHBLIX MaTepuanos, 3a UCKITKYEeHWEM CNyYaeB, Korga HacToALWUM cTaHaapToM AonycKaeTcs
NPUMEHATE TOMNBKO Tabnuuy 7;

- KOMMOHEHTOB C ranbBaHUYECKOM pa3BA3KOM, TAKMUX KaK PENE U N30NATOPbLI CUrHAMOB, 33 UCKITIYEeHWEM
TpaHcopmaTopoB.

MpumeyaHue — [OnA NpUMEHEHUS YMEHLLUEHHBIX pPAa3OENUTENbHBLIX PACCTOAHWIA, MOMYYEHHbLIX U3
MOCT IEC 60664-1, B Tabnmuax 8 1 9 MCNONbL3YHTCA NPEUMYLLECTBA NOHWXEHHOW CTENEHW 3arpsasHeHns U yCTaHOBMEH-
HOI KaTeropus NepeHanpsiKeHus.

6.5.3.2 YMeHbLUEHHbIE pa3genuTenbHble paccTossHUA B COOTBETCTBUM ¢ Tabnuuein 8

YcTpoiicTBo, oTBeqatoLee TpeboBaHWSM K pasfgeneHuio, ykaszaHHelM B Tabnvue 8, 4oMKHO COOTBETCTBO-
BaTb CneayowmM YCNOBUSM.

[ns nuTalowerocs oT CeTW CBA3aHHOIO YCTPOWCTBa npegnonaraeTtcs, YTO CeTeBoe NnuTaHue COOTBeT-
cTByeT TpeboBaHuaAM kaTeropuu nepeHanpsxenus lll, kak onpenenero B FOCT IEC 60664-1, ecnn N3roToBu-
Tenem He ycTaHOoBMNeHbl AONOMNHUTENbHbIE orpaHuydeHus. Ecnn kateropua nepeHanpsXeHus orpaHn4MBaeTcs
| nnn Il, TO 370 QOMKHO BbITb OTPaXeHo B AOKYMEHTaLWW, NpefoCcTaBNsAeMOn M3roTOBMTENEM B KayecTBe
YCIOBWI MOHTaM)a.

Takoe obopynoBaHue OOMKHO UMETb B MapKUPOBKE «X» B COOTBETCTBMM C TpeBOBaHMAMMU K MapKMPOB-
ke no MOCT 31610.0, a B cneyunanbHbIX YCNIOBUAX NPUMEHEHUNA OOMmKHbl BbiTh nogpobHo onucaHebl TpeboBa-
HUA K YCTaHOBKE.

[ns uenei, koTopble NMBO HE NOAKNKYEHbI K CeTU ANEKTPONUTaHUsA, NMB0 Ha KOTOPbIX BO3HUKAKOT NOHW-
KEHHble KpaTKOBPEMEHHbIE NepeHanpaXKeHUs, Kak yKka3aHo Ons kaTeropuv nepeHanpsikeHus | unum |, énaro-
4apsa COOTBETCTBYIOLLEW BHYTPEHHEN 3alunTe YCTPOWCTBA, C TOYKU 3pEeHUA OrpaHWYeHWs OOMKHbI MCNOoMNb3o-
BaTbcAa rpadhbl «Kateropus nepeHanpsikeHus | unu ll» tabnuubl 8.

6.5.3.3 YMeHbLUeHHbIE pa3genuTenbHble PacCTOAHWA AMs YPOBHA BMAA B3PbIBO3aLLWTbI «iC»

Tabnuuy 9 MOXHO MCNONb30BaTh ANS YPOBHA BUAA B3pbIBO3aLLMThI «ic» Ao 250 B (gencTeylowero 3Ha-
YEHUA NepeMeHHOro TOKa/MOCTOAHHOIO ToKa) Unv 375 B NMKOBOro 3HAYEHWA HamnpsXeHusa npu ycrioBUK, HYTO
cobnwgarTca cnegyowme TpeboBaHnsa:

a) uenw, koTopble NMBO He NOAOKMNIYEHbl K CETU 3NEKTPONUTaHWsA, NMB0 Ha KOTOPbLIX BO3HUKAKT MOHK-
KEHHbIE KpaTKOBPEMEHHbIE NMepeHanpsiKeHUs!, Kak yKka3aHo Ona KaTeropuu nepeHanpsikeHus | unu |, énaro-
Oaps COOTBETCTBYIOLLEW BHYTPEHHEN 3allnTe YCTPOUCTBA, C TOYKWN 3pEeHUS OrpaHUYeHUsl OTHOCAT K KaTeropum
nepeHanpskeHus uenu | nnw ll;

b) ona nuTawoweroca OT CeTW CBA3aHHOINO YCTpoWcTBa 6e3 COOTBETCTBYIOLLEA BHYTPEHHEW 3alluu-
Tbl MUTAHWE OT CETM AOMKHO BbITb OrpaHMyYeHo OO YPOBHSA KaTeropuu nepeHanpsxkenus | unu ll, cornacHo
OCT IEC 60664-1, uTo 0OMKHO ObITe OTPaXeHo B AOKYMeHTauuu, NpefocTaBnsaeMon N3roTOBUTENEM B Ka-
YecTBe YCMOBWW MOHTaxa. Takoe obopyqoBaHWe OOMKHO UMEThL B MapKUpoeKe «X» B COOTBETCTBUM ¢ Tpebo-
BaHUAMU K MapkupoBke no FOCT 31610.0, a B cneunanbHbIX YCNOBUSAX MPUMEHEHUS OOMKHEI BbITE NoApobHO
onucaHsl TpeboBaHWSA K YCTAHOBKE;

C) ecnu HOMWHaNLHOE HanpsKeHWe YCTPONCTBA UMW HOMWHANbHOE HanpsiKeHWe NMboi YacTu oueHu-
BAeMOro ycTpoWcTBa He npeBbiwaeT 60 B oencTeyloLLero 3HayeHus nepeMeHHoro Toka unu 85 B noctosiHHoro
TOKa, TO HUKakue TpeboBaHMA K pasnenuTenbHbBIM paccTosHMAM, NOMUMO TpeboBaHuin 0B EenpoOMbILLNEHHbIX
CTaH4apTOB, HE NPUMEHSAKOTCH.

6.5.4 MoBpexpgeHune pasgeneHUn

6.5.4.1 O6bwune TpeboBaHug

MoepexaeHue pazaeneHnii BHyTpKU 0B0NOYKM, COOTBETCTBYHOLLEN 6.2, AOMKHO paccMaTpuBaTLCA B CO-
oTBeTcTBUM € 6.5.4.2, 6.5.4.3, 6.5.4.4 unun 6.5.4.5. PazgeneHuns criegyet paccMaTpyBaTh TOMbKO KaK NOBPEX-
OanLlprecs Ha KOpOTKOe 3amblkaHue.
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6.5.4.2 HenoBpexagaembie pasgeneHuns

PasgenutenbHble paccTOAHUA, COOTBETCTBYHOLLME 3HA4YeHMaM Tabnuy 7, 8 unv 9, npu BbIMONMHEHUN YC-
noeumn 6.2.2, 6.2.3 nnn 6.2.4 cuntatoTca HenoBpeXxjaemMbiMuy.

Ecnuv Kk coeQUHUTENBHLIM KOHTAKTHLIM CPEACTBAM UMEeEeT AOCTYM KOHEYHbIN NOoNb30BaTeNns, TO pas3genu-
TernbHble PAacCTOAHUA CYUTAKTCA HEMOBPEXKAAEMbIMIM TONBKO B TOM Clydae, ecrniv pasgeneHue:

a) obecrie4unBaeTcs TBEPLOM N30NSLMEN, BKIIOYAA PACNONOXEHWNE JOPOXKEK HA BHYTPEHHUX CNOSAX MHO-
rocrnorHOW nevyaTHoW nNnaThbl;

b) repmeTn3npoBaHo;

C) MMeeT NOKPbLITUE B COOTBETCTBUMW C HACTOALLMM CTaHOAPTOM; UMK

d) sawumueHo obonoykoi, obecnevymBatoLlein cTeneHe 3aWmnThl He HUXKe IP2X cornacHo FOCT 14254.

6.5.4.3 PaccTtosiHMs B COOTBETCTBUK C Tabnuuen 7

[na ypoBHen 3awnThl «ia» 1 «ib» pasgenvTenbHble paccToAHMA, COOTBETCTBYOWME HE MeHee 1/3 oT
3Ha4YeHW, NpUBEOeHHbIX B Tabnuue 7, OOMKHbI paccMaTpuBaTbCsl Kak MOABEpPXKEeHHbIE YYUTbIBaeMOMY Mo-
BPEXAEHWIO.

Ons ypoBHS BMAa B3pPLIBO3ALUTLI «ia», roe obllee 3HA4YeHWe paccTosiHuA no Tabnuue 7 cocTouT K3
OBYX 4YacTei, obbegUHEHHbIX B COOTBETCTBUN C 6.5.7, Npu oLleHKe pa3neneHns BBeAEHHOE YyYUThLIBAeMoe MNo-
BpeX4eHne OOMKHO NPUMEHATLCS K Niobor U3 yactel, Ho He K obeum.

[nsa ypoBHeR 3awmThl «ia» v «ib» pasgenuTenbHbie pacCcToAHWS, COOTBETCTBYOWME MeHee 1/3 oT 3Ha-
YEeHWN, NpUBEAEHHbIX B Tabnuue 7, 4OMKHbI paccMaTpyMBaTbCA Kak MOOBEPKEHHbIe Hey4YuTbiBaeMoMy Mo-
BPEXAEHWIO.

[Ons ypoBHS 3alWThI «iC», 33 UCKITIOYEHUEM pa3pelleHHBIX CMy4YaeB B COOTBETCTBUM ¢ 6.5.7, pazgenu-
TernbHble PAcCTOSIHUA, KOTOPble MEHbLLE 3HAYeHWI, yKa3aHHbIX B Tabnuue 7, 0OMKHBI paccMaTpuBaThes Kak
NnoABepPKEHHbIE HEYUNTLIBAEMOMY NMOBPEXAEHUIO.

6.5.4.4 PaccTtoaHusa, B COOTBETCTBUM ¢ Tabnuuen 8

[ns ypoBHen 3awmThl «ia» 1 «ib», 3a UCKNoYeHneM cnydyaes, Koraa OHW UCMOIb3YHTCA B COOTBETCTBUM
c 6.5.7, pasgennTencHble pacCTOAHWS, KOTOpble MeHbLUe 3HAYeHWW, yKasaHHbiXx B Tabnuue 8, Ho Bonblue
UMK paBHbl MOMOBMHE YKa3aHHbIX 3HAYEHWIN, OOIBKHBI PACCMaTpPUBATLCS KAk NOABEPKEHHLIE YYUTLIBAEMOMY
noepexaeHuto. McnbiTaHne QUaneKTpPUYecKorW NPOYHOCTU NPOBOLAT C MPUNOXKEHUEM HaNPSKEHUSA COrMacHo
yKa3aHHbIM B 9.7 1 9.8, B 3aBUCMMOCTW OT MPUMEHUMOCTH.

[na ypoBHA BMAA B3PbIBO3aLLMTbI «ia», I4e MOMHOe 3Ha4YeHWe paccTosHua no Tabnuue 8 coctomT M3
OBYX YacTeW, o6beAMHEHHbIX B COOTBETCTBMM € 6.5.7, Npu oueHKe pa3feneHus B LEernoM y4uTbiBaemoe no-
BpeXaeHWe AOMKHO NPUMEHATLCA K Nioboi U3 yacTel, HO He K obeunm.

[ns ypoBHel BMaa B3pbIBO3ALWUTHI «ia» M «ib» pasgenutenbHble paccTOAHUSA, COCTABNSAKLLNE MEHEE
OQHOW NOMNOBWHEI, YKa3aHHbIX B Tabnuue 7, OOMKHbLI NOABEPraTbCsl BBOAY HEYUUTLIBAEMOrO NOBPEXOEHUS.

[ns ypoBHS BMAA B3pbIBO3ALLUTLI «iC» pa3fenuTernbHble pacCTOAHUSA, COCTABMAKLIME MEHEE 3HAYEHWUNA,
yKa3saHHbIX B Tabnuue 8, 4OMKHbI NOABepratbCs BBOAY HEYHMTHIBAEMOro NOBPEeXOeHus.

Mpumep — K uyenu kamezopuu nepeHanpsixeHus Il ypoeHs euda e3pkigo3zaliumsl «ic» He Moxem 6bimb
npumeHeHa ma6nuya 9, Ho donyckaemcs npuMeHamMs mabnuyes! 7 u 8.

6.5.4.5 PaccTosHWs B COOTBETCTBUN ¢ Tabnuuein 9

[ns ypoBHS BMAa B3pbIBO3ALLMWTLI «iC», 3@ UCKMIDYEHUEM CIyYyaeB, pa3pelleHHbix 6.5.7, pasgenntens-
Hble pacCTOAHKUSA, COCTABNAKLLNE MEHEE 3HAYEHWN, YKa3aHHbIX B Tabnvue 9, JomKHbBI NoABepraTbcsi BBOOY
HEey4YUTbIBAEMOTO NOBPEXAEHUS.
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1 — 3asemfieHHas 4acTb;, 2 — Harpyska, 3 — uckpoonacHas uene ¢ U, ; 4 — yacTb uckpobesonacHoW uenu, He ABNALAanca

uckpobesonacHol; 5 — uckpobesonacHaa uens; 6 — pasMmepsbl, onpegensemsle no Tadnuuam 7, 8 unu 9; 7 — pasmMepsl, onpegensemole

no obLMM NPOMbILINEHHBIM cTaHgapTam; 8 — pa3mepbl B cooTBeTCTBMM € 7.11; 9 — pasmepbl B cooTBETCTBUK C 6.3.1 AnA BbIXOOHbIX

KOHTaKTOB MeXy pasnuyHbiMi Uckpobe3onacHeiMU LENSMIA M MeXy McKpobe3onacHbIMU U UCKpoOoNacHbIMK Uensmu; 70 — 3almnTHble
KOMMOHeHTbI cornacHo 7.8.4.2 unn 7.10.2

PucyHok 3 — Npumepbl pazgeneHvin Mexay TOKOMPOBOAALMMU YacTaMM

6.5.5 HanpsxeHue mexgy TOKOBeAYLW UMW YacTAMU

Mpw ncnonb3oBaHumn Tabnuy 7, 8 unu 9 aHauyeHne HaNpPsKEHUs, NpUHUMaemMoe Mexay NbeiMu OBYMSA
TOKOBeOyLUMN YacTaMK, B 3aBUCHMMOCTU OT MPUMEHUMOCTM, AOIBKHO OblTb OAHUM M3 CIEeAYHLLMX:

a) Ansi ranbBaHWM4ecku pasBasaHHbIX LLenei BHyTPW YCTPONCTB: Havbonbluee HanpsKeHrne, KoTopoe Mo-
ET BO3HWKHYTbL Yepes pasfeneHune, Korga ABe Lenn coeguHeHbl BMecTe B Noboi ogHOM Tovke, Nonyvyaemoe
MCXoas 13:

- MakCUManbHOro HanpsXeHusi Uenewn; unu

- MobbIX HANPSHKEHWA, CO3aaBaeMbIX BHYTPW OAHOIMO U TOTO Xe YCTPOWCTRA.

Ecnu ogHo 13 HanpskeHuin cocTaensaeT meHee 20 % Opyroro, To ero He y4nTblBakoT. HanpskeHvwe nuta-
HWUA ceTW criegyeT NpyMHMMaTh Oe3 y4eTa cTaHOapTHbBIX A0MYCTUMbIX OTKIOHEHWIA. [1Ng Takmx CMHyconganbHbIX
HanpsKeHW NMUKOBOE HAMpPSKEHUE CNeAyeT CYMTaTk PABHbLIM \/? YMHOXEHHbLIM Ha AeACTBYHLLEE 3HAYEHME
HOMMWHAaNbLHOIO HaNpPsKeHUs;

b) mexay YacTaMu Lenu: MakCymarnbHOoe NMMKOBOe 3HAYeHWe HaNpPsKeHUs, KOTOPoe MOXET BO3HUKHYTh
MeXOy ABYMsS TOKOMPOBOAALMMK YacTAMKU. OObIMHO 3TO MaKCUManbHOe HanpsiXeHuwe B 3TOR Uenu, HO OHO
MOKET BbITb CYMMOW HAaNPSKEHUIA pasnUYHbIX UCTOMHUKOB, NMOAKIKYEHHBIX K 3TOR uenu. Ecnu aTto cymma Ha-
NPSXXEHUA U OOHO U3 HanpsbkeHun coctaenseT meHee 20 % gpyroro, To ero crnefgyeT UrHOPUPOBAaTL.

Bo Bcex crniyyasx ons onpegeneHns MakcMmMansHOro HanpspKeHWs AOMKHbI MPUMEHATHCH YCIOBUSA, yKa-
3aHHbIE B 5.2.

MpegnonaraeTcs, 4To Noboe noslyyaeMoe BHELLHEe HanpsXeHme UMeeT 3HadeHne U, unu HoMuHarb-
HO€e HamnpshkeHWe Npu NpuMeHeHun 5.2.5, unu U, 3asBneHHoe Ona COeAMHUTENbHbLIX KOHTaKTHbIX CPEeAcTB,
uYepes KOTOpble OHO MOCTYNAET, UMM MakCUMansHOE HaNpsiKeHWE, JOMNYyCKaeMoe 3alUTHEIMU KOMMNOHEHTaMU
YKa3aHHOro akceccyapa Ans HEB3PbIBOOMACHOW 30HBI.

lMpyvMep pasgeneHrst TOKOMPOBOASALLMX YacTen NpUBEOEH HA pUCYHKe 3.
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6.5.6 Tunkl pasgeneHun

6.5.6.1 3NekTpUYeCcKUin 3a3op

PaccToaHua anekTpu4ecknx 3a30poB yKka3saHbl B rpade 2 tabnuy 7, 8 unv 9 v npuMeHnMbl ans:

- MCcKpoDbe3onacHbIX YCTPOWCTB ANA UCMONb30BaHUA Npy aTMocdhepHoM aaeneHumn ot 60 go 110 klMa; u

- CBfI3@aHHbIX YCTPOWCTB ANd UCMNOoNb3oBaHWA npyu atmoctepHom daenedHuu ot 80 go 110 kla.

[ns cBA3aHHbIX YCTPOWCTB, NpegHa3HayYeHHbIX M5 UCMOoMNb30BaHMA NpU aTMOcepHOM AaBneHuu ot
60 go 80 «klla, anekTpUYecKni 3a30p, yKasaHHbIM B rpade 2, yMHOXaKT Ha MonpaBoYHbIM KOahpuumeHT
aTMmocdepHoro gaeneHunsa 1,34 ons KPUTUHHLIX pasgeneHuin B UCKPOOMacCHbIX LUensax W pasgeneHun mexay
nckpobe3onacHbIMW M MCKPOONaCHLIMU LEeNsIMU.

MpumeyaHue — [Ana pasHbix A2BNEHNIA MOXHO YKa3aTb pa3Hble BXOOHLIE HAMPSKEHWSA UK KaTeropum nepe-
HanpsbkeHna. Hanpumep U, = 250 B ana ncnons3osanusa B auanasoqe ot 80 o 110 kMa wn U, = 125 B ona ucnonsaosa-
HUsA B ananasoHe ot 60 go 110 kMa.

MapkupoBKa CBA3aHHbIX YCTPOWCTB, NpedHaszHayeHHbIX ONA WCMNOoMb30BaHWs B OuMana3oHe OaBreHus
okpyKatowwein cpegel ot 60 go 80 klMa, gomkHa BKNoYaTe NMOO CMMBON F‘a nunn Pamb BMEeCTe C BepXHUM W
HWXHUM OaBMEeHWEM OKpyKatollen cpefbl. Ecnu aTo npakTUYeckn HEBO3MOXHO, TO 0BopynoBaHMe OOMKHO
MMEeTb MapKUpPOBKY «X» B COOTBETCTBMM C TpeboBaHuAMU K mapkuporke no FOCT 31610.0, a cneyunarnesHbie
YCIOBUS NPUMEHEHNUA B cepTUdMKaTe OOMKHbI COAepXaTb NogpobHoe onucaHne orpaHUYeHui, KOTopbie He-
obxoanmo cobnwaats.

Ecnn ons ysenuueHusi anekTpUYecKoro 3asopa WCNonb3yeTcsl U3onupyrollas neperopofka, To OHa
JOMmKHa cooTBeTCTBOBaThL TpebosaHuam 6.5.10. [pyrue naonupyioLine 4acTu AOMKHbI COOTBETCTBOBaTb rpa-
de 4 Tabnuuwbl 7, rpade 6 Tabnuubl 8 unu rpade 5 Tabnuubl 9, B 3aBUCUMOCTH OT NPUMEHWUMOCTH.

6.5.6.2 PazgenuTenbHble paccTOsHWUSA Yepes 3annBo4HbIA KOMNayHa

Ecnu 3anuBoYHbIN KOMNayHA cooTBeTcTByeT TpeboBaHusam 6.6.1 n 6.6.5, To NnpumeHAOTCA pasgenu-
TeNnbHble PAacCTOSHMS, COOTBETCTBYOWMe rpade 3 Tabnuubl 7 unu rpadpe 5 Tabnuubl 8 nnu 9. [aHHble pas-
OeneHnsl Takke MOXHO NPUMEHATbL Ha rpaHuLe MeXay 3anvMBOYHbIM KOMMNAyHOO0OM U TBEpOOoN M30NALMEN Mpu
YCIOBUW, YTO 3aMNMBOMHbLIA KOMMAyHA CLUENMeH Kak ¢ TOKONPOBOAALWMMK YacTAMMW, Tak W ¢ TBepaon uaonaymen
(HanpuMep, AOpPOXKaMKW HA NeYaTtHon nnare).

[unanekTpuyeckne CBOMCTBA 3aNMBOYHOIO KOMMNayHAa AOMKHbI COOTBETCTBOBaTL TpeboBaHMaM rpadbl 7
Tabnuuel 8. [insg nogTBEpXOEHWA COOTBETCTBUA 3TOMY TpeboBaHWo MOTyT BbITh MCMOMbL30BaHbI TEXHUYECKME
XapaKkTepuCTUKK, NpeaocTaBNeHHble U3roToBUTENEM MaTepuana, Unu NnpoBoasaT UCnbiTaHua no 9.7.

MpumeuvaHune — Wcknoyenve TpeboBaHUi K NyTH yTEYKM Yepes 3annBoYHbIN KoMnayHa obycnoeneHo ycTpa-
HEHWEM BEPOSATHOCTW 3arpsa3HeHus.

6.5.6.3 PasgenuTtenbHble paccTosaHWA Yepes TBepayo U30NALuo

PasgenuTtensHoe paccTosiHWe Yepes TBepAyH U30NALUI0 OOMXHO COOTBETCTBOBATh!

- rpace 4 Tabnuubl 7,

- rpade 6 Tabnuubl 8 unn

- rpadche 5 Tabnuubl 9.

[dwnanekTpuyeckne CBOMCTBa TBepAON n3ondauun no tabnuue 8 4OMKHbI COOTBETCTBOBAThL TpeboBaHUAM
rpadpel 7 Tabnuuel 8. [ins noaTBEPXKOAEHUSA COOTBETCTBMS 3TOMY TpeBoBaHWK0 MOTyT ObITb NCNOMNbL30BaHbL! TEX-
HUYeCcKUe XapaKTepuUCTUKK, NpedocTaBneHHble N3roTOBUTENEM MaTepuana, Unu NpoBOAST UCMbITaHWsA o 9.7.

Ecnu B cooTBeTcTBUM C Tabnuuen 8 ogHo3HAYHO TpebyTcs TUMOBLIE UCTILITAHUS YMEHbLIEHHBLIX pac-
CTOAHWI Yepe3 TBepaylo M30MAUKMI0, TO TUNOBOE WCMbITaHWe JOMMKHO NPOBOAUTLCH B COOTBETCTBMM C 9.7 C
NPUMEHEHNEM UCTLITATENBHOIO HANPSXEHUs B COOTBETCTBUK ¢ rpachon 7 Tabnuubl 8. McnbiTaHne Ha yacTuy-
HbIA paspsn TpebyeTcs TONbKO B TOM crnydae, ecnuv B rpade 7 Tabnuupbl 8 ykazaHo HanpsKeHWe YacTUYHOro
paspsga.

Ecnu n3onatop narotoBneH cbopkoi AByX UMK Bornee YyacTel 3NeKTPoM30nALMOHHOIO Matepuana, Ko-
TOpble HaeXHO COefMHEHbI Mexay cobOoW, TO Takyk KOMMO3WUTHYH W30MSALUMK0 MOXHO paccMaTpuBaTb Kak
TBEpAY!o.

B HacTodAwWwem cTaHgapTe nog TBepaoM u3onauuen nogpasymMmeBaeTcs M30MsLMa 3aBocKkoro U3rotoene-
HWUS (Hanpumep, NnacTyvHa, u3onupytowme TpybkM UNKu M30MsLMa Ha NpoBoAKe) UNn hopMoBKa.

Jlak n nogoBbHble NOKPLITUA, HAHOCUMbIE 8 MPOoLUEecce U320moeneHuUs ycmpolcme, TBepaoi n3onaunein
He cuYMTaloT.

PasgeneHve mexay cocegHUMKU OOpPOXKaMW Ha NPOMEXYTOYHbIX CMOAX NedartHblX nnaTt cregyeTt pac-
cMaTpvBaTb Kak pasgenurenbHOe paccTosHWe Yepes TBepay N30naumio.
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6.5.6.4 lMyTb yTe4km

[Ons nyTen yTeukun, ykaszaHHbIX B rpade 5 tabnuubl 7, W30NsUMOHHBLIA MaTepuan gOMmMKeH COOTBETCTBO-
BaTb rpadpe 7 Tabnuubl 7.

Ons nyTen yTedkn, ykazaHHbIX B rpacde 3 Tabnuubl 8 unu 9, U3oNAUWOHHBIA Matepuan OOMMKeH UMeTh
COOTBETCTBYHOLLYIO rpynny matepuana unu sHavyeHme CUT.

Onsa noaTBep»KoeHWa COOTBETCTBUA TpeboBaHMAM MOXET UCrnonb3oBaTbea cneuudukaumna CHUT, npego-
CTaBneHHasa naroToBuTENneM MaTepuana.

Ons M30nAaUMOHHBIX MaTepranos, sHadeHe CUT KoTopbix HeusBecTHo, npeanonaraetca, Yto CUT pa-
BeH 100. [ing cTekna, KepaMuku Unu Apyrux HeopraHUYeckUx U30NSLNOHHEIX MaTepManos, HEe Bbi3biBaKOLMX
TpekuHra, TpeboBaHMA K NyTAM YTEYKN He NpedbABMNAKTCS.

B Tabnuue 8 nyTun yTeukn, ykasaHHble ANS rpynn Matepuarnos, AOMKHbI NPUMEHATLCA K KOMMOHEHTaM U
YacTsiM, PacnoNOXeHHbIM Ha rarbBaHWYEeCKOW pas3sBsiske, AnA HanpstkeHu Bolwe 50 B (geicTeyiowero sHa-
4yeHus1). B npoTMBHOM cryyae paccTosiHve, ykasaHHoe B rpade «llevaTHas nnata», NPUMEHSIETCS Takke K
KOMMOHEHTaM 1 4YacTAM.

ONeKTpUYECKUA 3230p UMK NYTb YTEUYKM Yepe3 CoeMHEHWEe He YYUTLIBAKT, ecrni U30NSALUOHHBIE CBOMR-
cTBa repMeTuvka, NpMMeHseMoro Ans repMeTu3MpoBaHHOTO COeAMHEHWUS, HE XYXe, YeM Y npurerawLlero K
HeMy maTepuana.

MeTog M3amMepeHus UMM OLEHKWU 3TUX PACCTOAHWIA OOMKEH COOTBETCTBOBATbL PUCYHKY 4. 3Ha4eHwWs pac-
cTosiHMA X, npuMeHsieMble B Tabnuue 7, 8 unu 9, a Takke ypoBeHb BUAa B3PbIBO3aLLMTbI NOKa3aHbl B Tabnvue
10. Mpwu oueHke NyTen yTe4dkn NPUMEHSIOT cregyloLlee:

- eCNnu paccTosHWe paBHO UK Bonblle YCTAaHOBMEHHOIO 3Ha4YeHusa X, NyTb YTEYKW OOMKEH UBMEPATLCA
BOOMb KOHTYPOB; U

- noboe paccTosiHUe, MeHbLIEE YKA3aHHOIo 3Ha4YeHus X, cuMTaeTcsa NponaeHHBIM M30NUPYIOLLLER nepe-
MbIYKOW, pacnonoXeHHoN B Hanbonee HebnaronpuaTHOM nonoxeHun. Cm. pucyHok 4, npumepst 1 1 3.

Tabnuua 10— MyTb yTeukn u 3a3op X Ha pUcyHke 4

PacctosHue X, mm

YpoBeHb B1UAa B3pLIBO3ALWNTSI

Tabnuua 7 Tabnuua 8 Tabnuua 9
«ia» 1 «ib» 3,0 2.0 He npumeHseTcs
«ic» 1,5 1,0 1,0

Ecnun MNyTb YTE€YKM CKNafblBaeTCA N3 bonee KOPOTKMX OTPE3KOB NyTW, HAanpumep, pasgernieH ToKonpoeo-
OALen YacTbio, TO ANnuHa nyTn O0JKHa PacCHUTbIBATbCA KaK CyMMa OTPE3KOB NMYTK B COOTBETCTBUNM C 6.5.7.

lpumep 1

— — — — —oanekTpudeckni 3asop; [ ]— nyTb yTeukn

Ycnoeve: gaHHbIA OTPE30K COAEPXWUT Na3 ¢ napannent- [1paBuno: nyTb YTEYKM K SNEKTPUYECKUIA 3a30p M3MEPSIHOT
HBIMMA UNA CXOOALWMMWUCA KpasaMu MGoi rmyOuHbl U WKM-  HEMoCPeACTBEHHO MOoMepek nasa, Kak nokasaHo Ha pu-
PVHOM MeHee X MM. CYHKE.

PucyHok 4 — OnpegeneHune nyTen YTEYKU W ANEKTPUYECKUX 3a30P0B
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lpumep 2

————— anekTpudeckni sasop; [ ] — nyTb yTeuku

YcrnoBve: OaHHbIM OTPE30K COOEPXKMT Ma3s ¢ napannens- [paBuno: anekTpuyeckuii 3a30p — 3TO PACCTOAHWUE «Mpsi-
HbIMW Kpasimu rny6uHon d, pagHon unu Gonee X Mm. MNyTe MoK BUAUMOCTU». [yTb YTEYKM NOBTOPSIET KOHTYP nasa.
YTEYKM NOBTOPHAET KOHTYPLI Nasa.

lpumep 3

SREEBBA
RN
SN

(RIS TI
CRRRKL

o0

————— anekTpuueckuit 3asop; [ ] — nyTs yTeuku

YcnoBue: OaHHbIA OTPe30K codepkuT V-0BpasHein nas  [1paBwno: anekTpUYeckMin 3asop ABNAETCA NUHMEN «npa-
wupuHoi 6onee X MM. MOW BUOUMOCTU». [TyTb YTEUYKM MOBTOPSET KOHTYPbI Ma3a,
HO «YKOpauyMBaeT» HW3 nasa 3a cYeT oTpeska X MM.

Tpumep 4

————— anexTpudeckui sasop; [_____]— nyTe yTeuku

Ycnoeue: paccMaTpuBaeMblli OTPE3oK MMeeT opMy Bbl-  paBuno: anekTpUYeckMM 3a30poM SIBMSETCA KpaTdai-
cTyna. Liee paccTofHME 4Yepes BEepLUMHY BbICTYNa Mo BO3OyXY.
MyTb YTEYKM NOBTOPSAET KOHTYPLI BLICTYMA.

PucyHok 4, nnct 1
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Tpumep 5

XX v

— = = = — anekTpudeckui 3asop; [ ]— nyTb yTeuku

YcnoBue: paccMaTtpuBaeMblli OTPE30K COOEPKWUT Herep-  [paBwnno: aNeKkTpUYecKMe 3a30p U NyTb YTEYKW HaxoaaTca
METU3MPOBaHHOE COEOQUHEHWe C NasaMu C OBYX CTOPOH MO MIMHWMKW «NPAMON BUOAMMOCTWY.
LWMPUHON MeHee X MM.

lMpumep 6

\/x >

— = = — —anekTpudeckuit sazop; [____]— nyTb yTeuku

YcnoBre: paccMaTpyvBaEMbIl OTPE30K COAEPKWT Herep- [lpaBuMno: aneKkTpUMYecKWe 3a30pbl HAXoOATCA MO NMHWMK
METU3MPOBAHHOE COEAMHEHWEe C MasaMu € OBYX CTOPOH  «MPsSMOA BUAMMOCTM». [MyTb yTeuKWM MOBTOPSET odepTa-
LUMPMHON MEHee X MM. HMA Nasa

PucyHok 4, nuct 2
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lpumep 7

A

————— anekTpudeckni sasop; [ ] — nyTb yTeuku

YcnoBume: paccmaTpvMBaeMblii OTPE30K codepUT Herep- [paBwuno: anekTpuyveckue 3a3opel U NyTU YTEYKU M3Meps-
METU3NPOBaHHOE COEAVHEHWE C NAa30M C OAHOW CTOPOHBLI 10T, K&K NOKa3aHo Ha PUCYHKeE.

LWMPUHOW MeHee X MM W KaHaBKY Ha OpYroy CTOpPOHe LUK-

PUHOIA, paBHo unu Gonee X M.

Mpumep 8

NS

————— anekTpuyeckni sasop; [ ] — nyTb yTeuku

YcnoBue: NyTb YTEUKW Yepes HEerepMeTU3WpoBaHHoe co- [1paBuno: anekTpUYeckuid 3a3op — KpaTyaillee npaAMoe
enuMHeHNe MeHbLUE NYTW YTEUKU Yepes Neperopoaky paccTosHWE MO BO3AYXY Yepes BEPX Neperopomku

PucyHok 4, nuet 3
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Tpumep 9
. 2X
Y
| | I |
th
|
<X
]
4 Y
/|
7/
1
|

= = = = — anekTpudeckuii 3azop; [____]— nyTe yTeukn

3a3op Mexay ronoBKOM BUHTa U CTEHKOW yrnyBrneHna 4oCTaTouHO WWPOKWIA, U ero cnefyeT yYUThIBaTh.

PucyHok 4, nuct 4
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lpumep 10

————— anexTpudeckni 3asop; [ ] — nyTe yTeuku

OneKTpUYecKUin 3a30p MeXay roNoBKOW BUHTA U CTEHKOW yrnybrneHua CrivKOM Y3KUW, U ero He Y4uThIBaloT. Vame-
peHve MyTU YTeYKN — OT BUHTA 40 CTEHKW, ECIK 3TO PaccTosiHME paBHO X.

lpumep 11

.

d & D
|
|
|

————— anekTpudeckii sasop; [ ] — nyTe yTeuku

OneKkTpu4eckuin 3asop paseH d + D.
MyTb yTeuku Takxe paeeH d + D.
C’'— TOKONpOBOAALLASA YaCThb, MOMELLEHHAA B U30MNALMOHHOM OTPE3Ke MeXAy NPOBOAHUKaMMU.

PucyHok 4, nnuct 5
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6.5.6.5 PasgenuTenbHble paccTOAHWSA, 3alUWLLEeHHbIe NOKPbITUEM

Paspenexus, 3aluieHHbIe NOKPLITUEM, AOMKHbLI COOTBETCTBOBAThL rpade 6 tabnuubl 7, rpade 4 unun 5
Tabnuukl 8 unu rpace 4 Tabnuukl 9, B 3aBMCUMOCTU OT MPUMEHUMOCTH.

MoKpbITUE OOMKHO repMeTU3npoBaTh OTPE30K Mexy NpoBoAHMKaMMK, TPEOYLWMMIK 3aLKMTEl OT Npo-
HMKHOBEHMWS BMnarn 1 3arpsaHeHnin, n obecneunsatb 3 EKTUBHOCTL, AONTOBEYHOCTb, LIENOCTHOCTL M OOHO-
POOHOCTL repMeTusanmnu. Y NokpbiTUs OOMKHA ObiTh aare3vs Kak ¢ TOKONPOBOAALWMMU YAaCTAMM, TAK U C U30-
NAUMOHHBIM MaTepuanom.

HaHeceHWe nokpbITWA, a Takke ero nocnegyrwmin KoHTpornbe cornacHo 10.4 gomkHel rapaHTUpoBaTh
LIeNOCTHOCTL M OQHOPOOHOCTL MOKPLITUS.

Temnepatypa npu nNpofornkKUTENbLHON paboTe MOKPLITUSA, yKa3aHHAs M3roTOBUMTENEM Mamepuana no-
KPbITUS, OMKHA ObITb KAK MUHUMYM paBHa MakCUManbHOW M MMHUMAaNbLHOW TEMNepaType aKkcnnyaTauum nwo-
BOro KOMMOHEeHTa UMK YacTW C KOHOPMHbLIM NOKPbITUEM.

[Onsa gocTkeHWst OAHOPOAHOIO HAAEXHOTO NOKPLITUS cnedyeT cobniogate pekoMeHgaumMm n3roToBuTe-
A MaTtepuana rnokpbiTUA U, NPU HEOBXOAMMOCTHN, BHEAPWUTL NOAXOAALMA MeTo NPOBEPKMU.

Mpumep — BapuanHm memoda npoeepku onucaH e [8].

MoKpbITUe, UCNornb3ayemoe A8 OCTUKEHMS 3alMThl Tuna 1 unu 2, 4oMKHO OblTb NOABEPTrHYTO TUMOBLIM
WCMbITAHUAM, YKa3aHHbIM B 9.8.

Onsa pasgenuTenbHbIX paccTOSHWMIA HA NeYaTHOW nnarte nasanbHas macka, oTeBevawowas TpeboBaHUaM
3awmtel TMNa 1 unu 2 B cootBetcTBum ¢ FTOCT IEC 60664-3, MmoxeT paccmMaTpuBaThCa Kak KOHhOPMHOE No-
KpbITUE MpW YCNOBUK, YTO BO BPEMS NalKK HE NPOU30AAET HUKAKNUX MOBPEXOEHWA.

MokpelTna B cooteeTcTBumM ¢ FOCT IEC 61010-1 unu [9] MOryT NpMMEHSATLCA 15 JOCTUKEHUS 3allnThl
Tuna 1 6es ucnoiTaHuii B cootBeTcTBumM ¢ FOCT IEC 60664-3, Kak yka3aHo BbllLe, MPUHUMAs BO BHUMaHWe, 4TO
CYLLEeCTBYIOT OrpaHM4eHMs Mo MPUMEHEHUWIO, KOTOPbIe YKa3aHHble CTaHgapTel TPeOyoT yunThiBaTh.

MpumedaHMe — HacToslWmMiA cTaHOapT He TpebyeT NPOBEpPKM COOTBETCTBUS MOKPLITUA Ccreundukauum
W3rOTOBUTENS.

MeTog HaHeceHWs MOKPbITUA U MEPbl KOHTPOMS, eCl NPYMEHMMO, AOIMKHLI DbITh YKaszaHbl B JOKYMEH-
TauuWm B COOTBETCTBUM ¢ TpeboBaHusMu K gokymeHTauuum no FOCT 31610.0. Ecnv nokpbiTMe cynTaeTca 4o-
CTaToOYHbIM ANs NpefoTBpalleHus BbICTYNaHWsa TOKONPOBOAALLMX YacTel, HanpuMep, nasiHblX coeguHeHnn 1
BbIBOOOB KOMMOHEHTOB, CKBO3b MOKPLITUE, TO 3TO AOMKHO ObiTh YKa3aHO B AOKYMEHTALWUU U NOATBEPXKOEHO
TUMNOBOW NPOBEPKOMN.

Ecnu oroneHHble NPOBOAHMKM MMM TOKONPOBOASILWME YacTU BBICTYNAOT U3-Nog nokpeitusa, To CUT no-
KpbITUS1 OOMKEH COOTBETCTBOBaTE rpadpe 7 Tabnuubl 7 unu cOOTBETCTBOBATE ONpeAeneHHol rpynne Marepu-
anos vnu 3Hadennio CUT Tabnuubl 8 mnn 9.

6.5.7 KomGuHMpoBaHHbIe pasgeneHus

Ecnu pasgeneHus cocTtoAaT U3 KOMBMHALKMKW PasnMyHbIX TUNOB pasgeneHnin, HanpyuMep, aNeKTPUYecKoro
3aszopa u TBepAor M3oNALUK, Yy4acTKoB pasfeneHus 04MHaKoBOro Tuna WM Nyt yTeUykn Ha nevaTtHon nnarte,
npepbIBAEMOro TOKOMPOBOAALLIMM MaTepuarnomM, TO 3KBMBaNeHTHoe obliee pasfeneHve OOMKHO paccunThi-
BaTbCH cnegyowum obpaszom.

PaspeneHus nomkHbl BbiTb Npeobpa3oBaHbl B MPOLEHT OT MUHMManbHO HeobxoouMoro pasfgeneHus
OIA COOTBETCTBYHOLWEN rpadbl Tabnuubl.

OkBuBaneHTHoe obliee pasgeneHue npeacTaBnsieT coboW CyMMY BCEX PaCCHUTAHHbIX MPOLEHTOB.

Ons pasgeneHvns B COOTBETCTBUN ¢ Tabnuuen 7:

- ONS ypoBHel BMAA B3pbIBO3aWmMThl «ia» n «ib» moboe pasgeneHve meHee 33,3 % QOMKHO WUTHOpU-
poBaTbCs; ANs Toro, 4Tobbl 0blwee pasgeneHve ObINO HemoBpexAaemblM, CyMMa AOMkHa BbiTb He MeHee
100 %; n

- ONSA ypOBHS BUAa B3pPbIBO3aLLKUTLI «iC» CyMMa A0MKHa cocTaBnAaTh He MeHee 100 %.

Ons pasgeneHvii B cOOTBETCTBUKM ¢ Tabnuuen 8 unm 9:

- ONS ypoBHeW BuAa B3pbIBO3aWNTHI «ia» 1 «ib» mwoboe pacctosHue meHee 0,2 MM unu meHee 50 %
OOMKHO WUrHOPMpOBaThLCH; YToOw 0bLwee pasfgeneHune ObiNo HeEMoBpeXAaeMbIM, CYMMa AOMMKHa ObITh He Me-
Hee 100 %:;

- ONSA ypPOBHS BMAa B3pbIBO3aALLNTBI «iC» cymMMa gomkHa bbiTe He MmeHee 100 %; u

- K KOMBUHUPOBaHHOMY pa3ferieHnIo JOMKHbI BbiTb NPUIOXKEHBLI HANPSAXKEHWA cornacHo rpade 7 Tabnu-
Lubl 8 v rpache 6 Tabnunubl 9.

MpumevyaHue — [anbHenluve yKkasaHua npuBedeHsl B npunoxeHun C.
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Ecnun ons ceaAsaHHOro yctponcTtBa TpebyeTcss ucnonb3oBaTh NONPaBOYHbIA KO3I(MULUMEHT OaBMEHUS
OKpy»KaloLLen cpedbl B COOTBETCTBUM € 6.5.6.1, TO OH JOMKEH NPUMEHATLCA TOMbKO K 3HAYEHUAM aneKkTpude-
CKMX 3330p0B, KOrAa NpoBepSOT, [OCTUraeT N1 cyMma KOMBUHUpoBaHHoro pasgenenusa 100 % ot Tpebyemoro
3HadeHus. [MonpaBoYHbIN KO3 ULMEHT HE MCNOMb3YeTCs NpU onpedeneHuy Toro, JOCTaToOMHO N BenuK 3a-
30p, YTOObLI €ro MOXHO BbINO YYMUTEIBATL B OTHOLUEHUM KOMOWHUPOBAHHOTO pa3feneHuns.

6.5.8 Cbopka Ha neyaTHOW nnaTe

MyTW yTEYKN N SNeKTpMYeckMe 3a3opbl COOPOK NeYaTHbIX NiaT 4OMMKHBI COOTBETCTBOBATL Creaytolemy
(cM. pUCyHOK 5):

a) ecnu cbopka Ha ne4yaTHOW nnaTe MoKpbiTa KOH(OPMHBIM MOKPEITUEM B COOTBETCTBUM C 6.5.6.5, TO
TpeboBaHUA K NyTAM YTEYKU U 3NEKTPUYECKMM 3a30paM LOIKHbI NPUMEHATLCSA TOMBKO K TOKOMPOBOOALLIUM
YacTaM, HaxXo4SLWMMCH BHE MOKPLITUSA, BKINKOYas, Hanpumep:

- OOPOXKKM, BbIXOOALLWE 3a Npedenbl MOKPbITUS;

- cBODOOOHYO NOBEPXHOCTEL COOPKM HA MeYaTHbIX NNaTax, MMEeHLLYH MOKPbITUE TOMNBKO Ha OOHOW CTOPO-
He; Un

- OroreHHble YacTu KOMMOHEHTOB, KOTOPble MOTYT BbICTYNaTk CKBO3b MOKPbLITUE;

b) TpeboraHusa 6.5.6.5 OOMKHLI NPUMEHATLCA K LEensM UMM 4acTam Lenen U UX HenOABWXHbLIM KOM-
NOHEHTaM, KOrga MoKpbiTUe MOKPbIBAET COegMHUTENbHbIE WTLIPK, NasiHble coegUHEeHUs U TOKOMPOBOAsLLMeE
YacTu NobbIX KOMMNOHEHTOB.
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a) Cbopka Ha neyaTHOW nNnarte ¢ YacTUYHLIM MOKPLITUEM NNaThbl
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b) CGopKa Ha ne4YaTtHon nnaTe ¢ BbICTYNAanLWMMK U3 NOKPbITUA NPpUNadHHbIMI BeIBOOAMW
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C) CﬁopKa Ha NneYaTHOW nnaTte ¢ BblBO4aMM, CIOXEHHBIMW Min OGPESGHHbIMM C NMONHBIM NOKPbITUEM
M pumedyaHmne — TonwwnHa NOKPbITUA YKa3aHa He B MacwTabe.

a — NpUMeHATCH TpeboBaHKus K INEeKTPUYeCcKUM 3a30pam cornacHo 6.5.6.1;
b — npumeHsoTeA TpeboBaHUsa K NyTAM yTedkn cornacHo 6.5.6.4;
C — NpUMEHAIOTCA TpeboBaHWA K pacCTOsSIHUSIM Nod NokpbiTuem 6.5.6.5;
1 — obnacTk 6e3 NokpLITUA; 2 — 0BNacTb C NOKPLITUEM;
3 — nepexofHas 0bnacts, NPUMEHAKTCA KOMDUHMPOBaHHLIE pasaenedus ans a, b, ¢

PucyHok 5 — [yTW yTEYKM 1 anekTpu4Yeckue 3a3opsl Ana cBOpoK HA NedaTHbIX nnaTax
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6.5.9 PazpeneHue meTtannM4yeckKMMn 4YacTaMu

6.5.9.1 O6wwue TpeboBaHus

PazgeneHve MeTannMuyeckumMin 4acTaMU OOIMKHO MCMNONb30BaThLCA TOMBKO B TOM criyvae, ecnv npoboi
Ha MeTannu4Yeckyr YacTb NPUBOOUT K BO3HWKHOBEHWIO NOTEHUMana (Hanpumep, 3eMnei Unu KOHTaKTHbIM Bhbli-
BOAOM DaTapeu), KOTOpLIA He HapyLllaeT uckpobesonacHocTb. B 3ToM cnyyae TpeboBaHua pasgenuTenbHbIM
pacCcTOAHUAM MEeTannM4ecKon YacTh He NPUMEHSIOT.

Ecnun coeguHeHne ¢ MeTanfM4ecko YacTblo NPUBOAWUT K NOTEPe M30MsLMUM MeXay MCKpobesonacHon
Lenbio 1 KOPNYCOM MW 3eMIel, YTO MOXET HapyLnTbe MCKPODe3onacHoCTb, TO B MapKUpo8Ke OOMKEH ObiTb
yKasaH 3Hak «X» cornacHo TpeboeaHuaM K mapkupoeke FfOCT 31670.0, a B cneymansHeIX YCNOBUSIX NpuMe-
HEHWS1 JOMKHbI BbITh YKa3aHbl OrpaHuyeHns cornacHo 6.9.

Mpumep — Ecniu mokoozpaHuYuUmMernbHbIl pe3ucmop MoxHo o60limu nymemM KOPOMmMKo20 3aMbIKaHUS MeX-
Oy uenkio U 3azeMneHHOL Memannuyeckol Yacmnio, mo uckpobesonacHocmes 3agucum om pasdeneHus 9o 3a-
3eMIIeHHbIX Memasnuyeckux Yacmedl.

Ecnn npomexyTovHble JOPOXKKM NevyaTHON nnaTthl (Hanpumep, 3a3eMneHHas JOPOXKa) pa3gensoT pac-
cmaTpuBaeMbie TOKONPOBOOALLNE JOPOXKM, TO TpeboBaHMA K MYTAM yTEYKN HE NPUMEHSKOTCH, HO MPUMEHSIIOT
TpeboBaHus kK 3azopam. TpeboBaHMA K 3a30pamM He NPUMEHSIOTCS, eCcni MeTannuyeckan neperopogka uMeeT
AOCTaTOYHbIA pasmMep, He NO3BOMSLWWA BO3HMKATL paspsagy Mexay KOMMoHeHTamu, TpebywowmMmin pasge-
TNMeHns.

MeTannuyeckas 4acTb, UCNONb3yeMas 4N pa3geneHus, AomkHa obrnagaTe MPOYHOCTBIO U XKECTKOCTbH,
MCKMIOHaoLWMMKM BEPOATHOCTL €e NOBPEeXAEHUA, a TakKe MMEeTb JOCTaTOMHY TOMWKWHY U OOCTATOYHYHO TO-
KOMpoBOAALLYH cnocoBHOCTE ANA NpegoTBpaLLeHua NPoropaHnsa unu notTepu coeguHeHUsa B YCIOBUAX, yKa-
3aHHbIX B 5.2.

6.5.9.2 YpoBHM BMOA B3PbIBO3ALUKUTHI «ia» U «ib»

[na ypoBHeW BMaa B3pbIBO3aLLMWTHI «ia» U «ib»:

a) ecnu MeTannuyeckas YacTb (HanpuMmep, AOpoXKa NeYaTHoW nnatbl, 3KpaH WK neperopogka) otge-
nsAeT uckpobeszonacHyk uenb oT Apyrux Lenen, To MeTannuyeckas 4acTb, a Takke Mobbie coegMHeHne ¢ Hel
JOMKHbI COOTBETCTBOBAThL 6.4.2;

b) ecnu coeguHeHWe OCyLLECTBNAETCA Yepes3 coequMHUTEeNb, TO COeQUHUTENb AOMKeH BbiTb CKOHCTPY-
WpoOBaH B COOTBETCTBUMK C 6.4.2.2;

c) ecnv nckpobe3onacHOCTb 3aBUCHUT OT METannNM4eckon Neperopodkn, To oHa gomxHa bbiTe Nnbo Ton-
LWKHON He meHee 0,45 mMm, nubo cooTBeTcTBOBaTh 9.4.3, ecnu ee TOMLWKWHA MEHbLLE.

6.5.9.3 YpoBeHb B1Uaa B3pbIBO3ALMWTLI «iC»

[ns ypoBHA BuOa B3pbLIBO3ALLWTLI «ic», B Criyvasx, Korga pasgenuTernbHbie paccTossHUA 00 MeTannuye-
CKOW 4acTu, NOOKITHYEHHOW K KOHTPONMMPYEMOMY MOTeHUMany, He COOTBETCTBYHOT TpebyeMbiM paccToAHUAM,
MeTannuyeckas 4acTb AomKHa BbiTe cnocobHa BelAepXMBaTh MaKCMMarnbHbIA TOK, KOTOPOMY OHa MOXeT Anuv-
TenbHOo NogBepraTbes.

6.5.10 PazpeneHna HemeTannU4ecKMMM M30NUPYIOLMNMKU neperopoakamMmm

[ns ypoBHe BMaa B3pbIBO3ALLUTLI «ia» W «ib» HeMeTannuyeckasa n3onupyroLwwas neperopogka, UCnosb-
3yemas aons obecneyeHnsa pasgeneHus, OOMKHa COOTBETCTBOBATb NMPUMEeHUMbIM TpeboBaHuAM K pasgene-
HUIO, a TaKkKe:

a) BeiTb ToNwWMHON He MeHee 0,9 MMm; unu

b) cooTeetcTBOBaTH 9.4.3.

Ha HemeTannuyeckue 1sonupyloLne neperopodku Ans YPOBHSA BUAA B3pPbIBO3aLUTEI «iC» He pacrpo-
cTpaHsatTes TpeboBaHMs K MUHMMAaNbLHON TOMLWKWHE, KpOMe NpUMeHUMbIX TpeboBaHWIA K pa3geneHuto, a Takke
He npumeHsaeTca 9.4.3.

6.5.11 Usonsaumna BHYTpeHHEN NPOBOAKU

6.5.11.1 Obwwme TpeboBaHus

3a ucknioyeHreM naka v NogobHbIX NOKPLITUIA, M30NSALKS, MOKPbIBaKOLWAs NPOBOAHWKN BHYTPEHHEN Npo-
BOOKW, MOXET paccmaTpuBaTbCA kak TBepaas nsonaums (cM. 6.5.6.3).

Paamep pasgeneHuns NnpoBOAHWMKOB M30MNMPOBaHHbLIX MPOBOAOB ONpPeAensAioT NyTeM CroXeHuUs paguanb-
HOW TOMLMHbI N30MNAUNK NPOBOAOB, BbINOMHEHHOW METOAOM 3KCTPY3WKU, KOTOPbIE MOTYT conpukacaTtbes nubo
Kak oToenbHble npoBoaa, nnbo B Buae kabens, nnbo B kabene.

MakcuManbHbIA TOK, MPOTeKaloLWnn Yepes U30NMPOBaHHY NMPOBOAKY, HE [OMKEeH Bbl3bliBaTk NpeBbILle-
HWS HOMUHaNbLHOW TeMNepaTypbl, YKazaHHON U3roToBUTENEM NPOBOAA.
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M3onauua nposBogoB, COOTBETCTBYHOWAA pasgennTenbHOMY PacCTOsHUMI0 Yepe3 TBEpAyl WU30NnAuuIo,
CYMTAETCs HeMOBPEXAAEMON UMK HE YMEHbLUAKLW e TOMNWKUHY M30Naunn B criydyae obpbiBa NPOBOOHMKA.

6.5.11.2 Mzongauma Mmexay UCKpobe3onacHLIMU U UCKPOOMNACHLIMM LlenamMu

PaccToaHne mexay NpoBogHUKaMK NGO XKunbl NCKpobe3onacHoM Lienu 1 Nuboi KMkl ICKPOONacHoOR
Llenu OOMKHO COOTBETCTBORATL rpade 4 Tabnuubl 7 ¢ yyetom TpeboBaHua 6.5.7, 3a UCKMNKOYEHUEM CIy4aes,
Korga npyvMeHsieTcsi O4HO U3 cnegywmnx yernoBuiA:

- Wbl MCKpoDBEe3onacHOW MM UCKPOOMACHOW Lenuy 3aluuiLeHbl 3a3eMNeHHbIM 3KpaHoM, COOTBETCTBY-
owum 6.4.4; unn

- B YCTPOWCTBaX C YPOBHAMMK BUAA B3PbIBO3aWUTHI «ib» W «ic» ¢ MakcMmaneHbIM HanpsxkeHuem 375 B
(NMMKOBOE 3Ha4YeHKe) Mexay NPOBOAHUKAMM M30NALKUSA UCKPOoBe3onacHbIX XU OOMKHA BblAepXUBaTh UCMbITa-
HWe B COOTBETCTBUM C 9.6 C NnpunoxeHneM ucnoitTatensHoro HanpspkeHus 2000 B (geicTeyrolero sHaueHus ).

MpumevyaHme — OgHMM M3 METOOOB OBECNEYEHNA M30NALMK, CNOCOBHON BblAEPXKaTh TAaKoe UCMbITATeNnsLHoe
HanpskeHWe, ABNAETCA YCTAaHOBKA U30NMUPYIOLLEH TPYBKM NOBepX Wb,

6.5.11.3 N3onauuwsa mexay pasgensHbIMU Mckpobe3onacHbIMU LensiMu

PaccTosHne Mexay NPoBOgHWKaMM N0D0W XKunbl pasgensHbIX MCKpobe3onacHbIX Liene AoMMKHO CooT-
BETCTBOBaTL rpadpe 4 Tabnuubl 7 ¢ y4eTom TpeboBaHuin 6.5.7, 3a UCKIIOYEHUEM CNy4aeB, Kor4a NpyMeHaeTcs
0HO U3 cneayrLnX YCIoBUIA:

- *unbl 06enx nckpobesonacHbIX LEenei 3akNioYeHsl B 3a3eMNEHHbIN 3KpaH; Unu

- M30MAUMA MeXay pasfenbHbIMW Uckpobe3onacHbIMU LenaMu ¢ MakcumanbHbiM HanpsbkeHuem 90 B
(NMKOBOE 3HaYeHWEe) Mexay NPOBOAHMKAMKM CnocobHa BelAepXaTk UCMNbITAHWE B COOTBETCTBUM € 9.6, ¢ npu-
JNIOXKEHWEeM K N30MAL MK AeACTBYIOLEero 3Ha4yeHus ucnbitatensHoro Hanpskedua 1000 B (unu 500 B geictey-
IOLLIEr0 3HAYEeHWs HanpPsKeHWs MPUMOXKEHUEM K M3OMALLMW XKUIbl ).

6.6 NlepmeTnsauunsa

6.6.1 O6wme TpeGoBaHUA

lepmeTn3aunsa MOXET UCMNONb30BATLCS, HO HE OFPaHUYMBAACh, AN peanv3aumMyM ogHOW UM KoMBUHa-
LMK cneayowmx Lueneum:

- MpefoTBpaLleHus OocTyna B3PbIBOONACHLIX cpef:

- 3alMTbl OT MCKPOBOrO BocniaMmeHeHns (cMm. 6.6.2.1);

- 3alWTLI OT TENMOBOrO BoCnnameHeHus (cm. 6.6.2.2);

obecnevyeHns MEXaHUYECKOW 3aLLMTLI OT AOCTYMA K TOKONPOBOAALLUM YacTam (cm. 6.6.3);
3alWuThI NpegoxpaHuTenen cornacHo Tpeboeanuam 7.11 (cm. 6.6.4);

obecneyeHns pazgenuTenbHbIX PAcCTOSHMIA cornacHo 6.5.6.2 (cm. 6.6.5);

YCTaHOBMEHMWS HOMMHaa 3alMTHbIX KOMMOHEHTOB (CM. 6.6.6).

FepMmeTu3auns MoxeT ObiTb MpOBeaeHa NyTeM NMUTbS, 3anvMBKM UM hopMoBaHus. B criyyae npuMeHe-
HWSA repMeTU3aUMmM B JOKYMEHTALMM OOMKEH BbiTh YKa3aH MeTo NPOBEPKU B COOTBETCTBUM C TpeboBaHMAMYK
NPOBELEHNs KOHTPOMLHbIX NpoBepok cornacHo 10.4.

MMoBpexaeHWe Neperopofok U KOMMOHEHTOR B KOMMNAayHAe OOIBKHO OLEHUBATLCH NPU YCNOBUSX, YKA3aH-
HbIX B 5.2.

[na vckpobesonacHoro ycTponcTBa Bce Lenw, NOOKIOYEeHHbIE K repMeTU3MpoBaHHbLIM TOKONPOBOASA-
MM YacTaM, a Taleke KOMMOHeHTaM UMM OrofeHHbIM TOKONPOBOASLUUM YacTAM, BbICTYNALWKUM U3 KOMMayH-
03, OOmKHb! BbiTe NMBo nckpobezonacHeiMK, MO0 3aLULLEHBI APYTMM BUAOM B3pbIBO3ALLUTLI, YKA3aHHBIM B
FOCT 31610.0. Bo3MOXHOCTb MCKPOBOIO BOCMNAMEHEHWS BHYTPW rEPMETU3MPOBAHHOIO y3na He yuYuThIBaeT-
cs, ecnu repMeTr3auns cootTeeTcTeyeTt 6.6.2.1.

K repmeTusvpyloliemMy KomnayHay W, rae 370 NPUMEeHUMO, K MioboMy KOHTenHepy AN repmMeTusauuun
nnu Yactu oboNoYKN NPUMEHSIIOTCS crneyrline TpeboBaHNUA:

a) Temnepartypa KomnayHAa npv NpPOOOIKMTeNnbHOW paboTe, yKasaHHas ero M3rotToBMTeneM, AOoMmKHa
BbITE KaK MUHUMYM paBHa MAKCMMaNbHOW U MUHUMAaNbBHON TEMMepaType Ha rpaHuue Mexay KOMNayHOoM
1 niobbIM repMeTU3NPOBaHHLIM KOMMOHEHTOM MMM €ro 4acThio MpUM HOPMAarnbHbIX YCNOBUAX SKCMnyaTauuu.
HonyckaTcs TemMnepaTtypbl Bbille HOMWHANbHOIMO 3HAYEHWs TEMMNEPATYpPbl NpW NPOAOIMKUTENBHOW paboTte
KoMnayHza, ecrnv B YCNOBMAX, YKasaHHbIX B 5.2, OTCYTCTBYIKOT MOBPEeXAeHUs KOMNayHOa Kak BHYTpW, TakK U
CHapy»u1, KOTopble MOTYT HapPYLWNTb NCKPODEe30MacHOCTb.

Mpumep — MoepexdeHuaMU, KOMopbLIe MO2ym MpuUsecmU K HapyueHUlo uckpobe3onacHocmu, Aensomcs
mpewjuHbl @ koMnayHde, o6Ha¥eHUe zepMemu3uposaHHbIX Yacmell, omcnausaHue, Hedonycmumas ycadka, Ha-
6yxaHue, paznoXxeHue, pasMsi24eHUe UM NpusHaku nepezpeea;
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b) ecnu kakme-nnbo oroneHHble TOKONPOBOAALLME YACTW BbICTYNAKT M3 KOMNayHaa, To 3HaveHne CUT
cBOBOAHOW NOBEPXHOCTM KOMMAayHAa AOMKHO COOTBETCTBOBATb, MO KPANHEN Mepe, 3HAYEeHUAM, YKa3aHHbIM B
Tabnuue 7, 8 unu 9, B 3aBUCMMOCTM OT NPUMEHUMOCTH;

C) TonbKo MaTepwarnsl, NpolweaLlve UcnelTaHue no 9.4.1, OMKHLI UMETb OTKPLITYH U HE3aLLULLEHHYHO
cBODOOHYI0 MOBEPXHOCTE, 0DpasytoLLyo, TakMM 06pa3oM, YacTe 0BONOYKY;

d) komnayHAa gomkeH OblTb CLENMeH CO BCEMW TOKONPOBOAALLMMMW HaCTAMM, KOMIOHEHTAMWU M NOANOX-
Kamu, 3a UCKIMYEHUEM CIy4aeB, KOrga OHW MOMHOCTBK MOKPbIThl KOMNayHAoOM. [epmeTv3aums OOMmKHa co-
XPaHATbCA TaMm, roe kKakaa-nubo yacTb Leny, Hanpumep OroneHHbIN WM N30MMPOBAHHLIA NMPOBOOHWMK UK
KOMTMOHEHT UMW MOAMOXKA NeYaTHOW NnaThkl, BeICTYNAaeT U3-NoJ repMeTu3aLmum, 1, cnefoBaTensHo, KOMMayHa
OOIMKeH ObITh CLEeNMneH ¢ 3TUMKU KOHTaKTaMu;

e) Mepbl No npegoTBpalleHuio obpa3oBaHUs MycTOT B KOMMNayHOEe BO BpeMs npolecca repMeru-
3aunn OoSMKHbl OblTh ONpedeneHbl B AOKYMEHTauun B COOTBETCTBUM ¢ TpeboBaHWsMM K AOKYMEHTauuW no
rOCT 31610.0.

CsobogHoe npocTpaHCTBO [A0MYCKAETCA BHYTPWU repMeTu3auuMy npu YcrnoBWKM, Y4TO OHO COOTBETCT-
ByeT 6.6.7.

6.6.2 NrepmeTu2ayunA, ucnonb3yemMan ANA NpefoTBpalleHUA OCTYNa B3pbIBOONAaCcHLIX cpeq

6.6.2.1 3awmTa OT UCKPOBOro BOCMNaMeHeHUs

Ecnun nuThe nnu 3anmBKy MCNOMb3YKOT ANA MCKITKYEHWS 0OCTYNa B3pbIBOONACHOW cpedbl K KOMMOHEH-
Tam 1 TOKONPOBOAALLMM HacTsM, TO MUHUMAaTbHas TonwMHa 4o cBo6O4HON NOBEPXHOCTN rePMETM3UPYIOLLETO
KoMriayHOoa AOMmKHa ObiTb HE MeHee MOMOBMHbI 3HaYEeHMI, yKkasaHHbix B rpade 3 Tabnuubl 7 unu rpade 5
Tabnvu 8 n 9, Ho He MeHee 1 MM (CM. pUCYHOK B).

Korga repMeTuanpyoLlmnin kKoMmnayHz Haxo4uTCs B HENOCPEeACTBEHHOM KOHTaKTe M cLienneH ¢ 06ono4Ykon
13 TBEpPAOro U30NSALMOHHOIO MaTepuana, cooTBeTcTBytoLero rpade 4 Tabnuubl 7, HUKaKoro Apyroro pasgene-
HWs He TpebyeTcsa (cMm. pucyHkn 7—39).

Ecnn repmeTnanpyowmii KomnayHg HaxoguTca B HEMOCPEeLCTBEHHOM KOHTaKTe ¢ MeTannMyeckum Kop-
MycoM W CLenmneH ¢ HAM, TO:

a) TpeboBaHWUS K MMHUMAIbLHOW TOMWMWHE He MPUMEHSIOTCSH MpU YCIOBUM OTCYTCTBUA CROBOAHOrO npo-
cTpaHcTBa (cM. 6.6.7) W ecnu NoBpexOeHUe pasgeneHus 0o MeTannMyeckon oBonoYkn He HapyLuaeT UCKPO-
6e3onacHoCTb;

b) TpeboBaHMs K MMHUMAaNbLHOW TOMNWMHE He NPUMEHSIOTCS, ecriv 0Bono4dKka ABNASTCS METaNMMYeCKON;

c) ecnv aTta obonodvka Tawke obpazyeT BHELLHOW 0B0MNOYKy YCTPOWCTBA, OHa TakkKe AOMKHA COOTBET-
cTBOBaTh 6.2 (CM. pMCyHOK 9).

MpumeyvyaHne — TpeboeaHua 6.2 1 6.9 ocTaroTCA NPUMEHUMbBIMA.

NN
NN

L,

DONSNNNNS

(74}
SOOUSRNN

1 — cBoGoHas NOBEPXHOCTL, BHELLUHAS CTEHKA; 2 — KOMMayHA,
3 — KOMNOHEHT — KOMNayH[, HE AOIMKEH NPOHUKATE B KOMMOHEHT

PucyHok 6 — N epmeTunaauyus, ucrnonb3yemas 6e3 oTAenbHOM BHELLHEW 060M04KN
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3

1 — KOMMOHEHT — KOMMNayH[ He JOMKeH NPOHUKATL B KOMMOHEHT; 2 — KomnayHz 6e3 HopMUpPOBaHUA TOMNLLWHBI;
3 — meTannuyeckas unu nsonupytowias obonoyka

PucyHok 7 — OBonouka uenvkom Be3 0TBEPCTUM U KPbILIEK, CHAMaEMbIX NOMNb30BaTENEM

L%

1 — cBoBGoaHasa NOBEPXHOCTb, BHELLHAS CTEHKA; 2 — KOoMNayHA, 3 — KOMMOHEHT — KOMMayHA He JOSKEH MPOHMKaTb B KOMMOHEHT;
4 — meTannuyeckas unu nonupyoLlan obonoyka

PucyHok 8 — Kopnyc, B KOTOpoM coeguHeHWe 0bpasyeT ofiHy U3 BHELLHUX CTEHOK

3

3

1 — KOMMOHEHT — KOMMayH[ He OMKEH NPOHUKATL B KOMNOHEHT; 2 — KOMNayHA;
3 — meTannuyeckas unu usonupytowias obonoyka

PucyHok 9 — KopnyC € KpbILLKORA

Ecnu ona ncknioyeHWs B3pbIBOOMNACHOW Cpefbl U3 KOMMOHEHTOB W UCKpOBe3onacHbIX Lienen Ncnonbay-
eTcs hopMOBaHME, TO MUHUMAanbHaA TonwnHa ceBobogHON NOBEPXHOCTM AOMKHA COOTBETCTBORATL rpade 4
Tabnuuel 7 ¢ MMHUManeHOW TonwuHoi 0,5 mm (cm. pucyHkn 10 n 11). Hukakoro gpyroro pasgeneHus He
TpebyeTcs, Korga nnacTuK HaxogMTcs B HENOCPeACTBEHHOM KOHTaKTe M CLEMNMeH ¢ TBepAblM U30NALMOHHBIM
mMaTepuanom, COOTBETCTBYIOLLMM rpadpe 4 Tabnuubl 7, C MUHUMAaNbHOW TonwmuHoM 0,5 MM.
Ha pucyHke 10 nokazaHa hopMOBKa NOBEPX HECMOHTUPOBAHHOIO KOMMOHEHTA.
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1 — dhopmoBKa; 2 — KOMMOHEHTLI

PucyHok 10 — dPopmoBka NoBepx HECMOHTUPOBAHHbBIX KOMMOHEHTOB

Ha pucyHke 11 nokasaHbl KOMMOHEHTLI, KOTOPLIE CHAYana MOHTUPYKTCS Ha MevaTHyto nnaty (nos. 3), a
3aTem nogseprarTcs hopMOBaHKIO Mo AABNEHWEM, KOTOPOE UHOTAA Ha3blBaT (POPMOBaHWEM CO BCTABKOM.

2

1 — chopmoBKa; 2 — KOMMNOHEHTLI; 3 — NevaTHasa nnata MUHUManNLHOWA TonwuHow 0,5 MM

PucyHok 11 — dopmMoBKa KOMMOHEHTOB, YCTAHOBINEHHBLIX HA NEYaTHoW nnare

Mpumep — lpumepamu npumeHeHuss hbopMogaHUs KOMITOHEHMOoe siensiomcs npedoxpaHumernu, nNbe3o-
anekmpuYyeckue ycmpolicmea ¢ Ux KOMNoHeHmamu nodasnieHus U ycmpolicmea HaKonaeHUsi aHepaul ¢ UX KoM-
noHeHmMamu nodaaseHusl.

6.6.2.2 JJononHUTENbLHLIE TPEDOBAHMA K 3aLlMTE OT TENMOBOro BOCMNIIaMeHeHus

B uckpobezonacHom ycTpONCTBe, Ae ANS CHUXEHWSA BOCMNAMEHAEMOCTU OT ropsAYNX KOMMNOHEHTOB, Ha-
npyMep OWOAOB WM Pe3vCTOPOB, UCMOMb3yeTca KomnayHa, obbemM u TonwWHa KoMnayHOa OOMKHbI COOTBET-
cTBOBaTh 5.4.

6.6.3 MexaHu4eckas 3awWwuTa oT 4OCTYNa K getanam

Ecnu ona npegoTtBpalleHus OOCTyna K geTansmM MCnorb3yeTcs repMmeTusauuns, To MUHUManbHas Ton-
WKHa cBobBOOHON NMOBEPXHOCTWU AOMKHA COCTABRMNAThL HE MEHee MOMOBUHbLI 3HAYEHUA, yKa3aHHoro B rpadge 3
Tabnuubl 7, HO He MeHee 1 MM.

6.6.4 N'epmeTnaaynna, ucnonb3yemasn A5A 3allMTbl NpegoxpaHUuTens

MwuHuManbHasa TonwmnHa cBobogHOM NOBEPXHOCTU NPU OTIIMBKE UINW 3anvBKe KOMMayHAOM [AOMXKHa co-
CTaBNATb HE MEHee MOMOBUHbLI 3HAa4YeHWs1, ykasaHHoro B rpadie 3 Tabnuubl 7, HO He meHee 1 MM. MyHUManb-
Has TonwuHa cBOBOOHOM MOBEPXHOCTWU NMpu (POPMOBAHMM OOIMKHA ObITh HE MeHee 3HaYeHWsl, YKasaHHOro
B rpacde 4 Tabnuubl 7, Ho He MeHee 0,5 mm. KomnayHa He OomkeH nonagaTb B cBOOOAHOE NMPOCTPaHCTBO
BHYTPMW Kopryca npegoxpaHuTens.

6.6.5 NepmeTnsauun, ucnonb3yeman gns obecneveHus pasgeneHns

Ecnu TpebyeTtcsa repmeTusauunn gns obecnevyeHns pasgeneHnsi B COOTBETCTBUM € 6.5.6.2, TO MMHUManb-
HOE paccTosHWe Mexay CBOGOOHON NOBEPXHOCTBIO repMEeTU3UPYIOLLErO COCTaBa M repMeTU3npoBaHHbIMU TO-
KOMPOBOAALLMMKM YaCTAMU UMM KOMMOHEHTAMW JOMKHO COCTaBMATL HE MeHee MONOBUHbI 3HAYEeHWUI, yKa3aH-
HbIX B rpadhe 3 Tabnuubl 7 unu rpade 5 tabnuukbl 8 nnu 9, B 3aBUCUMOCTH OT 0BCTOATENLCTE, MUHUMYM 1 MM.
Koroa repmeTnavpyolwmnii KoMnayHa Haxo4UTCA B HEMOCPEACTBEHHOM KOHTAKTe M MpUKpenneH K obornouke
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M3 TBEPAOro MU30MALMOHHOIO Marepuana, cooTBeTCTBYLW e rpade 4 Tabnuubl 7, rpade 6 Tabnuubl 8 nnu
rpache 5 Tabnuubl 9, B 3aBUCMMOCTHM OT Crny4Yas, HMKaKoro Opyroro pasfeneHus He TpebyeTcs.

6.6.6 NepmeTUzauuA, UCcnonb3yemMasl ANA NOBbIWEHUA HOMUHANbHbLIX XapaKTepPUCTUK 3aLUUTHBLIX
KOMMOHEHTOB

FepMeTn3aumns MoXeT UCMoNb30BaThLCA ANSA NOBbLIWEHUS HOMUHAMNBHBLIX XapakTePUCTUK 3aLLUUTHBIX KOM-
MOHEHTOB, Hanpumep cTabUNUTPOHOB, C MCMONb30BaHMEM MOBbLILLEHHOW TENNONPOBOAHOCTU NMPWU YCNOBUMK,
YTO MOXHO NMPOAEMOHCTPMPOBATh, YTO YCTPOWCTBO AOCTATOMHO 3(EKTUBHO B YCNOBUSIX, yKa3aHHbIX B 5.2.

6.6.7 CBoGOAHOE NPOCTPAHCTBO BHYTPU repMeTU3MPOBaHHOIo o6bema

6.6.7.1 Obwme TpeboBaHusa

Ecnu repmeTnsauua ucnonb3yeTcs AN UCKIHOYEHWS OOCTyNa B3pbiBOOMACHLIX cpefd, To cBobogHoe
NMPOCTPAHCTBO BHYTPU FrEpMETU3MPOBaHHOro 06bemMa JOMKHO COOTBETCTBOBATL 6.6.7.2 1 6.6.7.3, ecnn npume-
HWMO, 3a UCKITIOYEHMEM TOTO, YTO CBODOAHOE NPOCTPAHCTBO BHYTPU KOMMOHEHTOB (HanpuMep, TPaH3ucTopos.,
perne, NPeAoXpaHNTENe) He HY)KHO YYNTLIBATb, CrM 06beM KoMNoHeHTa MeHee 1 cmS.

CBobogHOE NPOCTPaHCTBO BHYTPU repMeTM3annn He OMKHO MCNoMb30BaThCs ANA 3allnThl KOMnayHaa
OT NOBpPEXAEHWS KOMIMOHEHTaMMW BHYTPUW HETO.

6.6.7.2 O6bem cBOBOOHOIO NPOCTPAHCTBA

Ons obopynoraHua rpynn | u |l otoensHoe cBobogHOE NPOCTPAHCTBO AOMKHO COOTBETCTBOBATL 3HA-
YyeHusM obbemMa M TOMLWMHbBI KOMMayHaa, ykasaHHblM B Tabnuue 11, a cymma oTAenbHbIX cBOOOOHbIX Npo-
CTPaHCTB B OOHOM repMeTU3npoBaHHOM 06beMe He JoMmKHa NpeBbIlaTh:

a) 100 cm3 ONs YpOBHEN BMAa B3pbiBO3aLWmMThl «ib» 1 «ic»;

b) 10 cm’ L0151 YPOBHS BUAA B3pbIBO3ALLNTEI «iax».

Ons obopynosaHus rpynnel Il cymma cBoBGogHbLIX MPOCTPAHCTR HE OfpaHUYeHa, HO 0b6LEeM Kaxaoro oT-
JenbHoro ceobogHOro NpoCTpaHCTBa AOMKEH COOTBETCTBOBATL 3HAYEHUAM 0ObeMa U TOMNLUHBI KOMNayHAaa,
yKasaHHbIM B Tabnuue 12.

6.6.7.3 3awuTa cBoBGOAHOrO NpoOCTpPaHCcTBa

HocTyn K cBo6OAHLIM NPOCTPAHCTBAM BHYTPU Y3na AOMKeH BbiTh OrpaHuyeH repmetusalen unu obo-
TNIOYKOW, KOTOpkLie 0Dpa3yoT HeBOCCTaHaBNMBaeMbIl Brnok u 0bpa3yloT eQuHoe Lenoe.

3a ucknoueHnem cBoBOAHLIX NPOCTPAHCTE BHYTPU KOMMOHEHTOB, yKa3aHHbIX B 6.6.7.2, TonwmMHa KoM-
nayHaa, Heobxooumas Ons 3aluTbl cBODOAHBIX NPOCTPAHCTB, OOMKHA COOTBETCTEROBATh Tabnuue 11 ans
rpynn obopynoeanus | v Il v Tabnvue 12 ana rpynnel o6opyaosanHus Il

Tabnuua 11 — MuHMmanbHas TOMWMHA KOMMayHAa, rpaHnyallero ¢ OTAenbHbIM CBODOAHLIM NPOCTPaHCTBOM ANS
rpynn o6opyaosanusa | u ll

YpoeeHb MuHMManebHaa TonuwuHa cnos CeobogHoe CeobogHoe CeobogHoe
BMAa B3PbIBO- KOMMayHAa, rpaHnyaLLero co NPOCTPaHCTBO NPOCTPaHCTBO NpOCTPAHCTBO
3aLWnTbI cBOBOAHBLIM MPOCTPAHCTBOM <1cmd >1cmd <10 cm3 > 10 cm3
[o ceobopgHoro npoctpaHcTea
. 3 Mm He ponyckaetca He ponyckaetca
unu ceobogHOM NOBEPXHOCTU
[o HeMeTannM4eckon Unu
. 3 MM, BKITo4aa
: MeTannuyeckoin obonoykM co Y He pgonyckaetca He ponyckaetca
«ia» CTeHKy 0B0no4Ku
CLENMNeHNEM C KOMNayHOoM
[o HeMeTannM4yeckon Unu
4 3 MM Bes ydeTa
MeTannuyeckon obonoykn 6ea He ponyckaetca He ponyckaetca
CTeHKK 000moYKu
CUEensieHns C KOMNayHOoM
[o ceobBopgHoro npoctpaHcTea
" 1 MM 3 MM He ponyckaetca
unu ceoboHOM NOBEPXHOCTU
[o HeMEeTannM4eckon Unu
_ 1 MM, BKMtOYas 3 MM, BKIKOYaA CTEHKY
. MeTannuyeckoin 0bonoykn co a a He ponyckaetca
«ib» CTEHKY 000no4Ku obono4ykn
CLEMMEHUEM C KOMMAYHOOM
[lo HeMeTannM4yeckon Unu
. 1 mm Be3 yyeta
MeTannuyeckon obonoykm 6e3 3 Mm He ponyckaetca
CTeHKK 000MoYKK
cLenneHns ¢ KoMnayHaom
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cuenneHnda ¢ KomnayHgom

YpoBeHb MuHUManbHas TonwmHa crnos CeobogHoe CsobogHoe CobopgHoe
BUOA B3PbIBO- KOMMayHaa, rpaHuyalLero co NPOCTPAHCTBO NPOCTPAHCTBO NPOCTPaHCTEO
3aWmnTel cBOOOAHBLIM MPOCTPAHCTBOM <1 cm® >1cm® =10 cm® > 10 cm®
0 cBoBogHOro NpocTpaHcTBa
A A oL 1 Mm 3 MM He pgonyckaetcs
vnu ceobogHOM NOBEPXHOCTU
o HemeTannu4eckon unm 1 MM, 3 MM,
«icn MeTannu4yeckorn obonoykn co BKINHOYast CTEHKY BKNHOYAA CTEHKY He ponyckaetca
cuernrneHueM ¢ KoMmnayHaoMm oBonoukuP o6onouku®?
Lo HemeTannU4eckon unm
MeTannu4eckon obonoykm 6es 1 MM 3 MM He gonyckaetca

2 TpW yCNOBKUM, YTO TOMLLMHA CTEHKM 0BOMOYKM = 1 MM, TOMLWMHA KOMMNayHaa AomkHa BbiTe 4OCTaTO4HON, YTOGbI
obecneymBaTb cUeNNeHne.

b [ns ypoBHS BYOA B3PLIBO3ALLMTLI KiC» OTCYTCTRBYIOT TPEBOBAHWS K MUHMMANBHO TOMNLLMHE CTEHKW.

CooTBeTCTBME TOMLLWHLI MATEPUATIOR 3HAYEHUAM, YKa3aHHLIM B HACTOALLEN Tabnnue, He 03HAYaET, YTO Marepu-
an BblAEPXUT APYrMe UCMbITaHUA MeXaHUYecKnx cBOWCTB, Tpebyembix no FOCT 31610.0.

Tabnwuua

rpynnel obopynosanusa Il

12 — MuHumMansHas TOonuwMHa KoMmnayHaa, rpaHuyallero ¢ otaenbHbiM CBOGO,EI,HbIM npoCTpaHCTBOM AOnA

©e3 cuenneHusa ¢ koMnayHgom

YpoBeHb BUAa MuHUManbHas TonNwWwuHa cnos CeobogHoe CeobogHoe CeobogHoe
B3pLIBO- KoMnayHAaa, rpaHuyaLlero co NPOCTPaHCTBO NPOCTPAHCTBO NPOCTPaHCTBO
3aWmnTsl cBODOAHLIM NPOCTPAHCTBOM < 1cmd >1 cm® £ 100 cmd > 100 cm3

0 cBoBOAOHOrO NPOCTpaHCTBa
A A HRGTR 3 MM 3 MM He ponyckaertca
unu cBoBOAHOM NMOBEPXHOCTH
[o HeMeTannM4eckomn nUnu 3 MM, BKNtO-
2 3 MM, BKNiOYas CTEHKY
MeTannuyeckoil obonodkM co 4yasa CTEHKY oGonouKud) He ponyckaetcs
' CUEeNMNeHeM C KoMNayHaooM o6ono4kn®)
«la»
[o HeMeTannM4yeckom nnu
MeTannM4eckon obonoykm 3 MM 3 MM He ponyckaertca
6e3 cuenneHns c KoMnayHaom
0 cBODOOHOrO NPOCTpaHCTBa
A A  pocTp 1 MM 3 MM He ponyckaetca
unu ceBoboaHOM NOBEPXHOCTH
[o HemeTannuyeckon nnu 1 MM, BKIIO-
i 3 MM, BKNioYasi CTEHKY
MeTannuyeckoin obonoykM co 4Yasa CTEHKY i He ponyckaetca
CUENMeHneM C KOMNayHaoM obonoykn?
«ib»
[o HemeTannM4yeckon 1nu
MeTannM4eckon obonoykm 1 Mm 3 MM He ponyckaertca
0e3 cuenneHns ¢ KomnayHaom
[o ceobogHoro npocTpaHcTea
: 1 MM 1 Mm He ponyckaertca
UNn1 cBOBOAHOI NMOBEPXHOCTH
[o HemMeTannM4yeckon 1nm 1 Mm, 1 MM,
. MeTannuieckoin obonodkm co BKIHOYAHA CTEHKY BKITHOYAA CTEHKY He ponyckaetcs
cuenneHneM ¢ KoMnayHaoom o6onoyku® obonoyku®
[o HeEMEeTannM4YecKon 1nm
MeTannMyeckon obonoykm 1 Mm 1 Mm He ponyckaertca

@ MNpw ycnoBWW, YTO TOMLWMHA CTEHKKM 060MN0YKM = 1 MM, TOMNLWMHA KOMMOayHAa AormkHa 6biTe AOCTATOYHOM, YTOOLI
obecneuymBaTh CLENMNeHne.

b INa ypoBHA BUAA B3PLIBO3ALLUMTEI «iG» OTCYTCTBYHT TpeBOBAHUA K MUHUMATBHOM TOMLMHE CTEHKW.

CooTBeTcTBME TOMWMHBI MaTepuanos 3Ha4YeHUsaM, ykazaHHbIM B HacTosWwen Tabnuue, He 03Ha4vaeT, 4To MaTepu-
an BblAEpXUT ApYrMe UCNbITaHUA MexaHU4ecknx ceorcTB, Tpebyemeix no FOCT 31610.0.
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6.7 TpeGoBaHMA K MaTepuanam, NPMMeHseMbIM ONsA NOKPbITUA U repMmeTr3auum

B pokymeHTax, cornacHo TpeboBaHuaM cooTBeTcTBYOWero pasgena fOCT 31610.0, pomkHbl BbiTh yKa-
3aHbl MaTepuansl, UCNoNb3yemble AN KOHOPMHOIO MOKPLITUS U repMeTr3alninu, Korga OHW NpUMEHSHTCA
ONA gocTvKeHus uckpobesonacHocTH. [JomKkHbl ObiTh yKasaHbl cnegyloLlmMe napaMmeTpbl Matepvana:

a) Temnepartypa npw NpogormKuTensHon padoTe;

b) ecnun npumeHumo, aHavyeHne CUT;

C) AnA maTepuanoB MOKPbLITUIA NpW NpMMeHeHun Tabnuubl 8 unn 9: knaccudukaLums UX NOKPbLITUA Mo
Thny 3awmntbl 1 nnu 2;

d) ana martepuanoB NOKPbITUA: ecnu npuMeHumo, Tpebyemaa obpaboTka MOBEpXHOCTM, Takas Kak
OYUCTKA, BblOepKMBaHWE NpKU OnNpedeneHHoW TemnepaType U T. 4.;

€) Ana maTtepuanos, UCMOMb3yeMblX ANA repmeTvsauuu, rge 3To npuMeHumo gns obecneveHusa npa-
BWMBHOTO CLenneHnsa KoMnayHaa ¢ KoMnoHeHToMm: nobble TpeboBaHud No npedBapuTensHoi obpaboTke KOM-
MOHEeHTa, Hanpumep O4YUCTKE, TPaBNEHMHO.

Ecnv maTtepuan nogesepratoT TUMOBLIM UCMbLITAHWAM, TO TakkKe HEOBXOAMMO KOHTPONMMPOBaTL Creayto-
iee:

1) HasBaHWe WNY 3aperucTPUMpOBaHHbIA TOBAPHbLINA 3HAK M3rOTOBUTENA MaTepuana NnokpbiTvs;

2) npgeHTUdUVKaUMio MaTepuana, BKnYas ero Tunosoe obo3HavyeHne 1 LBeT.

HomxeH BbITk yKa3aH MCTOYHUK AaHHBIX O XapakTepucTukax Matepvana.

MpumeyvaHns

1 NameHeHns Tuna u NPOUEHTHOro cogepXxaHuAa HanonHuTenen, adHTUNNPEHOB, CTaSMJ'JVLBaTOpOB yanpachonem-
BOro ceeta v T. N. MOIyT OKa3blBaTb CYLWECTBEHHOE BITMAHWE HA cBOWCTBA mMatepuvana.

2 HacTtoawmid CTaHaapT He TpeﬁyeT NpoBEPKKU COOTBETCTBUA MaTepunanoB CI'IELIVICbI/IKaLIIAM N3rotoBUTENA.

6.8 3awunTa oT NnepeMeHbl NOASAPHOCTHU

B MCKDOﬁeSOI’IaCHOM YCTpOI:‘ICTBE OOoIxHa ObITb npegycMmoTpeHa 3awkTta And npegoTepalleHnAa Hapy-
LHeHWA MCKDOﬁeBOI’IaCHOCTH B pe3ylnbraTte nepemMeHbl NoONApHOCTW, rae 310 MOXeT MPON30MTK, B OTHOLLEHWN:

- WCTOYHWKOB NMUTAaHUA TaKoro MCKpOGESOI‘IaCHOTO yCTpOI?ICTBa;

- COeUHEeHWN Mexay anemeHTamm ﬁaTBDEM NI MOHNCTOPAa.

,D,HFI 3TON uenu OonyckaeTca ucnonb3oeBaHuWe ogHOro anoaa, pacC4MTaHHOro B COOTBETCTBUK C T

6.9 TpeboBaHUA K AUINEKTPUYECKOMA MPOYHOCTH

Ecnu TpebyeTtca obecne4nTb MCKpOOEe30nacHOCTb, TO M30NALKUS Mexay Mckpobe3onacHON Lenbio 1 Kop-
NMycoM yCTPOWCTBA UMK YacTaAMU, KOTOPkIe MOTYT BbiTh 323eMMeHBl, AOMKHA BLIAEPXKMUBATL UCMNbITAHUE, OMNKU-
caHHoe B 9.6, npu UcnbITAaTENLHOM HaNPSXKEHUN HE MEHEE YABOEHHOMO HANpsiKeHUs uckpobesonacHon Lenu
unu gencteyowlero 3HavyeHns 500 B nepemeHHOro Toka, B 3aBMCUMMOCTUY OT TOro, Yto 6onbwe. Ecnu uens He
y4oBneTBopseT 3aToMy TpeboBaHWI0, TO B Mapkupogke AOMKeH ObiTb YKasaH 3Hak «X» cornacHo TpeboBaHusaM
FOCT 31610.0, a B cepTuthukaTe B cneymarnbHbIX YCIIOBUAX MPUMEHeHUs AOMKHbI ObiTe NOAPOBHO onucaHsl
TpeboBaHUs K yCTaHOBKe.

Maonauma mexay ranbBaHUYEeCKU pa3Ba3aHHbIMU Mexady cobon nckpobesonacHom U UCKPOONAacHOW Lie-
MAMW OOMKHA BblOEPKUBATE MCMbITATENBHOE HanpsixkeHne He meHee 2U + 1000 B npu MmHUMansHom gen-
cTeytowem 3HaqdeHuu 1500 B nepemeHHoro Toka, rae U — HanpsihxeHue, NpuMeHnMOoe B COOTBETCTBUM C 6.5.5.

Ecnu npoboit mexady oTaenbHbIMKA MCKpobe3onacHbIMK LensiMyu MOXET co3faTb HebesonacHoe cocTo-
SIHME, TO U30NALUSA MeXay 3TUMU LiensiMi JOMKHa BblAepKUBaTbh UCMbITATENbHOE HaMNpsXKeHne He MeHee 2U
npu gencreymollem 3Ha4eHun He meHee 500 B nepemeHHoro Toka, rae U — HanpsikeHve, NpUMEHNUMOE B CO-
oTBeTCTBUMK C 6.5.5.

CootBeTcTBME 3TOMY TpeboBaHU MOXET BbiTh NOATBEPXKOEHO cneundukaumnen N3roToBUTENsT KOMMO-
HeHTa unu matepuana.
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7 TpeboBaHUA K KOMMOHEHTAM U COOpPKaM, OT KOTOPbLIX 3aBUCUT
McKkpobezonacHOCTb

B yenax noomeepxdeHuss coomeemcmeus mpebosaHusaM Hacmosuwe2o cmaHoapma us2omosumerb
domkeH npedocmasume 6 opaaHd Mo cepmughukayuu pacdems! rnapamMempos HOPMAanbHO20 U agapulHbix
peXUMO8 pabombl KOMMOHEHMOE, OM KOMOPbIX 3agucum uckpobezonacHocms, crneyugukayuu Ha makue
KOMMOHeHMbI, a makxe nodmeepxdeHue ebinonHeHUss mpebogaHul coomeemcmeyrowux cmaHdapmos Ha
uzdenus obuweao HazHavyeHus.

71 Harpysi(a KOMMNOHEHTOB, OT KOTOPbLIX 3aBUCUT MCKpOGEIiOH&CHOCTb

[ns ypoBHEN BYOa B3pbIBO3AWMTLI «ia» K «ib», eCru MHOe He yKasaHo B HacTOsALLEeM cTaHaapTe, npu
YCMNOBUSIX, YKa3aHHbIX B 5.2.2 U 5.2.3, KOMMNOHEHTbI, OT KOTOPbIX 3aBUCUT UCKpOBE30MacHOCTb, HEe OOIKHbI
ObITb HarpyxeHbl Ha Bonee YeM [Be TPETU MaKCUMarnbHOIO TOKA, HamnpsKeHUs U MOLLHOCTW, YKa3aHHbIX U3-
rOTOBUTENEM KOMMOHEHTA.

[ns ypoBHA BMAa B3pbLIBO3ALLUTLI «iC», €CNIN MHOe He yKasaHOo B HacTosLeM cTaHgapTe, Npu YCrnoBuaXx,
yKasaHHbIX B 5.2.4, KOMMNOHEHTLI, OT KOTOPbIX 3aBUCUT MCKpPo6e3onacHOCTL, He OOMKHLI paboTaTb Mpu Ho-
MUHaNLHOM TOKE M HanpsKeHWW, NpeBbillaoeM MakcuManbHble 3Ha4eHus], yKkasaHHble UX M3roToBUTenem
KOMMOHEHTA, a TaKKe NPy CNegyLMX NoKasaTenax MoWHOCTH:

a) Npy MakcyMMarnsHOM 3HaYeHWW MOLLHOCTU, YKa3aHHOM W3roTOBWTENEM, C BHECEHWEM Hey4duTbIBae-
MbIX MOBPEXAEHWIA;

b) Npun sHa4YeHWsAX, NpeBbLILALNX ABE TPeTW HOMMHANbLHOW MOLHOCTM B peXuMe HopMarnbHOW JKC-
nnyaTauuu.

[ns Bcex ypoBHel BMAa B3pbLIBO3aLWMTLI He TpebyeTcs BbIMOMHATL UCMLITAHWE UMM aHanu3 KOMMOHEH-
TOB 1 cBOPOK KOMMOHEHTOB ANSA onpeaeneHns NnapameTpoB, HanpuUMep, HanpsHkeHUsa U ToKa, K KOTOpbIM NpK-
MEHSIOTCH KoaduLUmMeHTLl 6e30MacHOCTM, eCni NapaMeTpbl NPefoCTaBMNATCS M3rOTOBUTENEM KOMIMOHEHTA,
NOCKOMbLKY KoathdULKMeHTbl 6e3onacHoCTy No 5.2 UCKNYanT HeobXoAUMOCTb UCNbITAHWMIA UMW aHanuaa.

lMpumepsbi

1 Koaghgbuyuenm 6e3zonacHocmu nNPUMeHUM K HOMUHabHOU MOUWHOCMU cmabunumpoHa, HO He K Hanpsi-
JKEHUr cmabunumpoHa, MOCKOILKY cmabuiumpoH ogpaHu4usaem ceoe cobcimeeHHoe HanpsKeHue, HO He Mo-
JKem ozpaHu4ueambs C80H MOUWHOCMb.

2 Onsa nonynpoeodHUKOE020 KOMIMOHEeHMa, ycmaHO8/IeHHO20 Ha neYyamHoll nname, MakcumanbHo do-
nycmumasi pacceugaemasi MOWHOCMbL cocmassisien dee mpemu MouwHocmu, Heo6xodumol dns docmuXeHus
MakcumasnibHo donycmumoll memMnepamypbi nepexoda, ¢ y4emoM KOHKPemHbIX ycnoeull MOHmaxa u ycnosud
oKpy#aruiell cpedb! NosynpoeoOHLKa.

3 Y cmabunumpoHa, 3af8/eHHo20 us2omoeumenemM Ha HanpsbkeHue 10 B + 10 %, 3a MakcuMaribHoOe Ha-
npsikeHue npuHumaemcs 11 B 6e3 Heobxodumocmu yyumesleames makue 3ghghekmsl, Kak nogbiwieHuUe Hanpse-
HUA U3-3a NoebIWeHUs meMnepamyphbi.

Heobxodumo makxe y4dumsbigame &uUAHUE yCcrnosuli MOHmMaxXa u konebaHull memnepamypbi OKPyXak-
wel cpeodsbi, ykazaHHbIX uzzomogumernem obopydosaHus u 8 mpebogaHUaX K 8MUAHUK OKpyxarouwel cpedbl
u K akcrnyamauuoxHHol memnepamype no FOCT 31610.0. Hanpumep, 0na nonynposoOHUKa pacceugaemas
MoWwjHOCMb He OO/MKHa npesbliwamb 2/3 3Ha4YeHUA MOWHOCMU, Komopas onpedensem MakcuMmanbHO 0omy-
cmumyro memiepamypy nepexoda 8 0aHHbIX yCrI08USAX MOHMaxXa.

7.2 NoBpexaeHWe KOMNOHEHTOB

[ns ypoBHen Buaa B3pbIBO3aLWUTLI «ia» 1 «ib», KOrga xapakTepucTUKM KOMMNOHEHTa COOTBETCTBYIOT 7.1,
€ro NoBpexaeHne OOMKHO CHUTaTbCH YYUThbIBAEMbLIM NMOBPEXOAEHUEM, €CMNUN TOMBLKO KOMMOHEHT HE cYMTaeT-
CHl HEMOBPEXAaeMblM B OTHOLLEHMUM 3TOrO BUAa nospexzaeHusi. NoBpexaeHue KOMMOHEHTa, XapakTepuUcTUKK
KOTOPOro He COOTBETCTBYHOT 7.1, CUMTAETCA Hey4YUThIBAEMbIM NOBPEXOEHUEM, eClM MHOE He yKasaHo B Ha-
CTOsiIlleM cTaHdapTe.

[na ypoBHs BMAa B3pbIBO3ALLMTLI «iC», €Cnn B yKasaHHbIX B 5.2.4 ycnoBMsX KOMNOHEHT paboTtaet 3a
npegenamn HOMWHamMNbHbIX 3HAYEeHWIA, YCTAHOBMNEHHbLIX M3rOTOBUTENEM, TO NOBPEXAEHWE B BUAE KOPOTKOrO 3a-
MbIKaHWS Unu oBpeIBa LENW CHNTAETCS HEYHUTLIBAEMbBIM NOBPEXAEHUEM, ECINIU MHOE HE YKa3aHOo B HACTOALLEM
cTaHgapTe. [pu Bcex OpYrMx yCrnoBUAX U BUAaxX NOBPEXAEHWUIA MNOBPEXAEHWE KOMMNOHEHTOB HE YYUTbLIBAIOT.
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7.3 Yyet Tpe6oBaHui cKkpoGe30nacHOCTU NMPU U3roTOBNEHUN

,D,J'[Fl ypOBHef"l BWAa B3PbIBO3ALLNTDI «ia» n «ib» n onNAa oueHKn WCKPOBOIro BOCnamMmeHeHuAa Onda ypoBHA
BWOa B3PbIBO3ALWNThI «ic» NP oLEeHKe NpuMeHeHns yCJ'IOEVIﬂ 5.2 OOMKHbI YYUTBIBATbLCA Haubonee onacHbie
3Ha4YeHWd, BOSHWUKaLWmMe B pesyrnbrate npouecca npon3soacTEa. B kaxgoom paccmaTtpuBaemMom Cny4vyae OHK
MOryT ObITb pPa3HbIMW.

Ana KoOMNOHeHTOB AONYCKN Ha 3Ha4YeHWUA MOryT COOTBETCTBOBATL 3HAa4Ye€HWAM, YKa3aHHbIM U3roToBUTE-
nem KomnoHeHTa. B ka4yectBe anbTepHaTUBbl N3rOTOBUTEINDb oGopy,qosanﬂ MOXET YKa3aTb abconTHbie Mak-
CUMYMbl UITKH MUHUMYMbI (B 3aBNCMMOCTH OT yCJ'IOBVII?I OUeHKU, HanpumMmep, Makcumym ona emKocmu U MUHU-
MyM ons ConpomueneHUH), KOTOpbIe obecne4nsaroTcs Nnpon3BoACTBEHHBIM NMpoLEeCcCOM.

TMpumepbi

1 [na uenel oueHKu us2omoeumerib UCMO/b3yem abconrmHoe MUHUMalbLHOe 3Ha4YeHue conpomueasieHus
pesucmopa, om Komopoz2o 3asucum uckpobeszonacHocmsb. Tozda e npouzeodcmee donyckaemcs UsMeHeHUe HO-
MUHaNLHO20 3HaYeHUsT UCNofib3yeMo20 pesucmopa 6e3 dansHellwel oyeHKU npu ycrnoauu, Ymo HOMUHAaILHOe
3HayeHue 3a ebivemomM dornycka cocmassisiem, o KpatiHel Mepe, abCoTIOMHbIG MUHUMYM, UCNIONbL3yeMbll ons
OUEHKU.

2 KomnoHeHmb! Onst npoussodcmea emGupafom Ha OCHOgee KOHMPOJ/IbHO20 U3MepeHUsa Ux 3Ha4eHus, asiu-
sArwouweao Ha UCKp06830ﬂaCH06m.b.

,D,J'lﬂ YPOBHA BMOa B3pbIBO3aLLNTbI «ic» COOTBETCTBUE MO TennoesomMy BOCNIaMeHeHUK MOXHO OUEeHUTb
Ha npencrtaeBMTeribHOM oGpaau,e 060py,E|OBaHMFI, YTO Ha MNMpakKTUKe CHUTaeTCA HauxXyolunm crnydaem, bes He-
DGXOJJMMOCTM YHNTbIBaTb HAUXYyOLWKME OTKITOHEHWA XapaKTepUCTUK, 3aABNEHHbIX N3rOTOBUTENEM O11A KaXX40oro
KOMMOHEHTA.

7.4 Pe3uctopsbl

7.4.1 O6wne TpeboBaHUA

[ns ypoBHel BUAa B3pLIBO3ALUTLI «ia» U «ib», ecrnv peanctopsl He COOTBETCTRYIOT 7.4.2, 0bpbIB Lenwy,
KOPOTKOE 3aMbIKaHWe U NPUHATME NOOro 3Ha4YeHUst CONPOTUBIIEHMA MeXay 0BpbLIBOM LIEMW U KOPOTKMM 3a-
MbIKGHWMEM CHUTAETCH HeY4YMTbiBAEMbIM NOBPEXOEHUEM.

[Onsa ypoBHs BUAa B3pblBO3aLWUThl «iC» Pe3nCTOpbl, He CooTBeTCTBYOWMe 7.4.2, cunTaloTCA noBpexaa-
eMbIMW, KakK ykazaHo B 7.2.

7.4.2 Pe3aucTopbl, OT KOTOPbIX 3aBUCUT UCKpoBe3onacHoOCTL

PesucTtopbl, paccuntaHHble B COOTBETCTBUM ¢ TpeboBaHUAMMK 7.1 1 COOTBETCTBYHOLLME CrieyOWUM Tpe-
BoBaHWSAM, CUMTAKOTCH HENOBPEXAAEeMbIMW B COOTBETCTBMM ¢ Tabnuuen 13.

PesuncTopbl [OMKHbLI BbITE OQHOIO U3 CneayoLWnX TUMOB:

a) NneHo4YHOro TUna;

b) npoBono4HoOro TMNa ¢ 3alWMTON OT pasMaTtkLIBaHKs NPoBoAa B clyyae ero obpbiBa;

C) nevaTHble pPe3ncTopbl, UCMONb3yeMble B TMOpUOHLIX M NOAOOHLIX CXeMax, C NMOKpbITUEM B COOTBET-
CcTBMU € 6.5.6.5 nnn repMmeTU3NpPoOBaHHLIE B COOTBETCTBUU C 6.6.

Tab6nuua 13 — HoMuHanbHBIE XapakTepUCTUKA U BUAbI MOBPEXAEHUA pe3ncTOpoB

KoadhcpuumeHT be3o-
NacHOCTU, NPUMEHSIE-

B Bua noepexaeHnsn
MbIA K HOMUHAMNBHBIM A pexa

YpoBeHs BMAA |  xapakTepucTukam? Pexim
B3pbIBO- HOpMarnbsHoW
3alWKThI < (R — ponyctumoe aKcnnyataymm

b Kopotkoe OTKINOHEHWe)
U 4 2 Obpeie.ugmn 3aMblkaHue unu > (R + gonycTtu-

MO€ OTKIOHEHWe)

R+
; : YunuteiBaemoe
«ia» n «ib» 15 1,5 1,5 He npumeHsaetcs He npumenseTcs aonyctumoe
roBpexaeHue
OTKIOHEHWe
1 54 Rt
«ic» 1,0 1.0 1’0d He npumensaetca | He npumensetca He npumexseTtcsa aonyctumoe
i OTKNOHEHWE
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OkoHyaHue mabnuus! 13

2 KoadhhuumeHT BesonacHocTi 1,0, NpUMEHAEMBbIA K HOMWHAMNBHOM XapakTepUCTHKe AR OLEHKU COOTBETCTBUS
no TENNOBOMY BOCMIAMEHEHUIO B COOTBETCTBMK C 5.4.

b HomuHanebHoe HanpaxeHwe OnAa OUeHKW pe3ncTopa OOMKHO COOTBETCTBOBATb YKa3aHHOMY 3HaYeHWH OnA
CEPWMKX pe3ncTopoB, a HE YMEHbLUEHHOMY HanpsXeHWo 3a CHET J0MYCTUMbIX OTKIMOHEHWIA CONpPOTUBNEHUA.

© HoMuHanbHbIN TOK 0BLIMHO He YKa3blBaeTCA, HO MOXET NPpUCYTCTBOBATb A4A Pe3NCTOPOB C HU3KMM 3Ha4YeHnem
CONpoTUBNEHKA.

dCcm. 7.1.

BHellHne coeovHeHusa peauctopa OOMKHbI COOTBETCTBORATL 6.5.1, 3a ncknioveHweMm cnydaes, Korga
peancTop obecne4YnBaeT TONbKO COOCTBEHHYIO YCTOWYMBOCTL K TENNMOBOMY BOCNNamMeHeHuto. TpeboBaHus o6
obecneueHnn pasgeneHunin He JOMKHbI MPUMEHSATLCA K BHYTPEHHER YacTu peauctopa. He cnenyet yunthiBath
HEWCMNPAaBHOCTM MEXIY BUTKaMW NPOBOMOYHOIO pe3ncTopa ¢ NpaBuiibHbIM HOMUHANOM 1 OBMOTKaMK C NOKPbI-
TUEM, HaHECEHHbLIM U3roTOBUTENEM peaucTtopa. [pegnonaraeTcs, YTo M30NUPYOLLAs NOBEPXHOCTb Pe3ncTopa
cooTtBeTcTByeT Tpebyemomy 3HadeHuto CHT, ykazaHHomy B rpacde 7 tabnuubl 7 unm cHocke d) B Tabnuue 8
npu HOMMHANBLHOM HanpsKeHWWU, onpedeneHHOM W3roToBuTenem peauctopa. lNpu npuMeHeHun Tabnuubl 9
M30MMPYIOLLYH NOBEPXHOCTL pe3nucTopa crieqyeT cuuTate Matepuanom rpynnet llla, ecnu narotoButenem pe-
3MCTOpA HEe YKa3aHo WHOoe.

Ecnn pesncTop 1 KOHOEHCaTop UMMM MOHWUCTOP NOCNeAoBaTeNbHO COeAMHEHbI ONs OrpaHMYeHWs 3apsaga
Wnn paspaga KoHAeHcaTopa Ui MOHUWCTopa, TO HOMWUHAaNbHAas MOLLHOCTb Pe3ncTopa O0M¥Ha OCHOBbLIBATLCS
Ha MEHbLUEM W3 3HaYeHWA MOLLHOCTW, PACCYMTAHHOWM C NCMOMNb30BaHNEM HaNPsHXKEHW Ha eMKOCTK (Kak ecnn
Okl koHOeHcaTop bbin 6aTapeei) Ny obLWaa 4OCTYNHAA MOLLHOCTb B BaTTaX, SKBUBANeHTHas cu? (Bm-c), roe
C — mMakcuManbHasa eMKoCTb, a U — MakcumanbHOe HanpsikeHue.

Pe3ucTophkl, COOTRETCTBYHOLLME AaHHOMY MYHKTY, CYMTAOTCSA CNOCOBHBIMU BhIAEPXKMBATE NobLIE OXMUaa-
eMble nepexofHble NPoLecchl, 3a UCKNHYEeHUEM HOMUHANbLHOW MOLLHOCTU NOCNenoBaTenbHO COeaUHEHHbIX
pe3McTOpPOB BO BPEMS 3apsafa UMM paspana KOHAEHCATOPOB UMM MOHUCTOPOB.

[nsa orpaHnyeHns Npu oueHke McKkpobe3onacHOCTU MOXET UCMOMb30BaThbCA BHYTPEHHEe CONpoTUBIe-
Hue BaTapen unu MoHUcTopa. B aTom cnyyae MUHUMaNbLHOE 3HAYeHWEe CONPOTUBMNEHNS OOMKHO BbITh yKazaHo
W3roTOBUTENEM 3MEMEHTA UIKX ONpPeaeneHo B cooTBeTCcTBMM € 9.14 .5,

ConpoTueneHue:

- NpenoxpaHuTens;

- HWUTW HaKanUBaHWs B PYYHbLIX UMW FOMOBHbLIX CBETUMbHUKAX; UMK

- MHdpakKpacHbIX UCTOYHUKOB B AeTeKTopax rasa

NPUMEHAEBTCH ANS OrpaHMYEHUs TOKa NpWU YCNOBUU, YTO 3TW KOMMOHEHTHI UCMOMNL3YTCA B npegenax
MX HOMWHAanNbHbIX XapakTepucTuk. [JonKHO MCNONb30BaTLCS CONPOTUBIEHWE B XONOAHOM COCTOSHUW NMPU MKU-
HUManNbLHOM 3KCNNyaTauWoOHHOW Temnepartype, onpegensemol nubo B cooteetcTBuM ¢ 9.8, nubo cormacHo
yKa3aHWUAM U3roTOBUTENS KOMMOHEHTA.

n puMedvyaHune — ,D,J'lﬂ namnbl MOXET HDTPEGOBaTbCﬂ J:prFDﬁ BWUA B3PbIBO3AWKNTbLI, KDOME MCKpDGE‘3OI‘IaCHOCTM.

7.5 KonpgeHcaTtopbl

7.5.1 O6wme TpebGoBaHNA

[ns ypoBHel BMAa B3pbIBO3ALWUThI «ia» U «ib», ecnn oHW He cooTBeTcTByOT 7.5.2, 7.5.3 nnu 7.5.4, no-
BpEeXOEHNE KOHOEHCATOPOB B BUae 0bpbiBa LEenu, KOPOTKOro 3aMblkaHWs U Noboro 3Ha4eHMs EMKOCTU HUXKE
MaKCUManbHOro cnegyet cyuTaTh Hey4YMTbiBaeMbiM noBpexgeHreM. CumMTaeTcs, YTO eMKOCTb He yBenu4nea-
€TCH N0 CPpaBHEHUID C MaKCcMManbHbIM HOMWHANbHLIM 3HA4YeHWeM.

[nsa ypoBHS BUAa B3pLIBO3ALWNTLI «iC» KOHAEHCATOPbI, He COOTBETCTBYLWME 7.5.2, CHUTAIOTCS NOBPEX-
OaeMbiMU, KaK yKasaHo B 7.2.

KoHgeHcaTtopsl criegyeT paccMaTpuBaTh Kak KOMMOHEHTLI, HAKannNMBaKLLMe SHEPTUIO.

Camopa3zorpeB KOHAEHCATOPOB Y4YUTBIBATH HE HYXHO.

MpumeuyaHnune — TpeboBaHua kK MOHUCTOpPaM NpuBeneHbl B 7.15.

7.5.2 KoHaeHcaTopbl, OT KOTOPbIX 3aBUCUT UCKpo6Ge30nacHoOCTL
KoHOeHcaTopbl, XapakTepPUCTUKM KOTOPLIX COOTBETCTBYIOT 7.1, a Takke cnegyowmm TpeboBaHuaMm, cHy-
TalTCA NOBPEeX4aeMbiMM B COOTBETCTBUKM C Tabnuuen 14.
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Tatnuua 14 — HomMuHanbHbIE XapakTepPUCTUKA U BUALI NOBPEXAEHWIA KOHOEHCATOPOB

KoadhchbmumneHT BGesonacHocTy,
YDOBeHb npuMmeHsaemMbl K HOMWUHanbHbIM BI.’I,Cl nospexaeHus
Buna XapakTepucTukam Pexum
B3PLIEO HOpManbHOM
N c<(C, . — aKkcnnyaTayum
HOM
JalnTsl u ! P Obpsle Lenu 32:12?;::5& ponyctumoe
OTKNOHEHKe)
YyuTbiBae- YuntbiBae- C,.., *Oony-
. . He npume- | He npume- YuutbiBaemoe Hom = A0TY
«ia» n «ib» 1.5 MOE MOBPEeX- | MOE NOBPEX- CTMMOE OTKMO-
HAeTCcH HaeTcA a noBpexaeHue
neHue OeHue HEHWe
C, ., * Oony-
. He npume- | He npume- | He npumens- | He npumeHsa- | He npumensa- Hom = A0y
«ic» 1,0 CTUMOE OTKMNOo-
HAETCA HAeTCA eTca eTcsa eTcs
HEeHWne
a8 KoHaeHcaTopbl C BHYTPEHHMMW 1 BHELLHUMIM pasfderneHnsammn, oTeeqarollme TpeboeaHnsam 6.5.4.2, omKHbI cyn-
TaTbCA HECMOCOBOHBIMU K KOPOTKOMY 3aMbIKaHWIO LiEnn.

BHelHne coegMHeHUst KOHAEHCATOPOB AOMKHBI COOTBETCTBOBATL 6.5.1. TpeboBaHWA K pasgeneHnto He
OOMKHbl MPUMEHATLCH K BHYTPEHHEWN 4acTW KOHAEHCAaTOpOoB B CIiyyasx, KOrAa NoBpexaeHWe KoHAeHcaTopa
B (hopMe KOPOTKOrO 3aMblKaHWA (B CryyYasx KOPOTKOro 3aMblKaHWsl KOHAeHcaTopa) ABMASETCH YYUThIBAEMbIM
noBpexaeHneM, ¥ ANns YPOBHS BUAa B3pbIBO3ALLUTHI «ic».

Ecnu KoHOeHcaTopkl pacnonoxeHsl Mexay uensmMu, Tpebytowmmu ons obecneyveHus uckpobesonacHo-
CTW ranbBaHWYECKON Pa3BA3KM, TO M30NALMSA KaXA0ro KOHAeHcaTopa OoMXKHA COOTBETCTRBOBaThL TpeboBaHmam
no AWANEeKTPUYECKON NMPOYHOCTH, YKa3aHHbLIM B 6.9, MpMMeHAeMbIM MeXay ero afekTpogamMu, a Tacke Mmexay
KaObIM 3NeKTPOoAOM W BHELUHWMMW TOKONPOBOAALWMMM HacTAMU KOHOeHcaTopa.

7.5.3 Bnokupyrouwme KoHAeHcaTOPbI

OneKTponMTUYecKe KOHOEHCaTopbl, B TOM YMChe TaHTanoBkle, He OOMKHbI MCNOMNb30BaThCs TaMm, rae
nckpobesonacHoCTb 3aBUCUT OT BNOKMPOBKK NMOCTOSIHHOIO TOKA.

Cnenyet y4nTbiBaTh 9hpeKT EMKOCTHON CBA3N. [LOMmKeH y4UTbIBaTLCS TOK, BbI3BAHHBIN CAMOKN BbICOKOM
HOMWHanbHOW pabodell YacTOTOM B 3TOW YACTW LENU (Kak yKasaHo W3roToBuTeneM). SHeprus nepexoqHoro
npouecca oT MCKPOONacHOW Lenn K uckpobesonacHon uenu (Hanpumep, B pe3yrnbsTate NpUMeHEeHWs MMKOBOro
3HaveHus U, ) AOMKHA COOTBETCTBOBATL AOMYCTUMON 3HEPrMM BOCTIaMmeHeHns no 9.11.

[nsa ypoBHA BMOa B3pLIBO3aWMTEl «ia» BNOKMpOBKa MOCTOSAHHOIO TOKa MOXET DbiTb AOCTUrHYTa C Mo-
MOLLIbIO ABYX MocrnefoBaTenbHO COeAMHEHHbIX KOHAEHCATOPOB MPUY YCNOBUK, YTO KOHAEHCATOPbI:

- cooTBeTcTBylOT 7.5.2;

- C TBepAbIM AN3MEeKTPUKOM,;

- Ka¥ablil U3 HUX COOTBETCTBYET TpeboBaHMAM K OUINEKTPUYECKOR MPOYHOCTU cornacHo 6.9.

B kauecTBe yuuThiBaemoro noepexaeHus nwboi u3 OBYX KOHOEHCATOPOB AOIMKEH pacCcMaTpuBaTbes
Kak noBpexgaembll Ha KOpoTKoe 3aMblkaHue unu obpbie. OgHako BTOpoe y4uThIBAEMOE MOBPEXKAEHUE K
cbopke KOHOEeHCATOPOB HEe MPUMEHSIOT, ecnu obLee paccToAHMe MeXAY KpanHUMK y3naMu cOopkn cooTBeT-
cTeyeT 6.5.4.2 1 paccTofiHUE MeXay y3namMu Kax[ooro KoHAeHcaTopa CocTaBnaeT no KpanHen mepe NnonoBuHy
3Ha4YeHus, HeobXxooMMOro ANA HAAEKHOro pasgeneHuns.

MpumevyaHmnme — Tpebyerca TONbKO OOWMH KOHOEHCATOP, ECNW €r0 BHYTPEHHEE W BHELLHEE pa3faeneHns cooT-
BeTCTBYIOT 6.5.4.2.

7.5.4 HenoBpexpaeMble KoHOeHcaTopbl thunbTpa

KoHgeHcaTophbl, NnogkroYaemMble MeX4y KOpnycoM YCTPONCTBa U McKpobe3onacHoW Lienbto, JOMKHbI Co-
oTBeTcTBOBaTh 6.9. Ecnn B pesynbrate NOBpeXKAEHUSA HAa KOPOTKOE 3aMblKaHWe Npon3ongeT 00xon KOMMOHEH-
Ta, OT KOTOPOro 3aBUCUT MCKPODE30nacHOCTL LEMM, TO OHW TaKKe A0IKHbI:

a) CoOXpaHsTb COOTBETCTBME TPEBOBAHUAM K HENOBPEXOAEMbIM BHYTPEHHUM W BHELLHMM pa3feneHuam
cornacHo 6.5.4.2;

b) cooteeTcTBOBaTH TpeboBaHMAM K DNOKMPYIOLLMM KOHOEHCaTOopaMm, yKkasaHHbiM B 7.5.3.

MpumeyaHnune — OBbIMHOE HA3Ha4YeHWE KOHAEHCATOPOB, MNOAKIIOYAEeMbIX Mexay ObLUen TOYKOW U Uenblo, —
nogaeneHne BY nynbcauuin, Hanpymep NpoxoaHble KOHOEHCATOopLI.
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7.6 KaTywkn MHOYKTMBHOCTU U OOMOTKM

7.6.1 O6wme TpeboBaHMA

KaTywkn nHOyKTMBHOCTU 1 0BMOTKM OOMKHbI COOTBETCTBOBATh 7.6, 3@ MCKMYeHUneM 0BMOTOK TpaHc-
thopmMaTopoB, ONNUCaHHLIX B 7.8.

MpumeuvaHnune — 3nadvennsa R unu L/R ona obMoTok TpaHcdhopmaTopa MOXHO onpeaennTs ¢ nomollesto 7.6. K
obmMoTkam TpaHchopmMaTopa MoXeT BbiTb NPUMEHUMa OLEeHKa, onucaHHas B 7.6.3.

[na ypoBHel B1uaa B3pbIBO3aLWMTEI «ia» v «ib», ecnu He BeinonHstoTca TpeboBaHna 7.6.2, 7.6.3, 7.6.4
unu 7.6.5.2, noBpexaeHne KaTyllek MHAYKTMBHOCTM Ha noboe 3HayeHWe COMpOTUBIEHWA MeXady pasoM-
KHYTOW Lienbio MU KOPOTKUM 3aMblKaHUMEM CUMTAeTCs HeyuyuThIBaeMbIM NoBpexdeHeM B COOTBETCTBUN C 7.2.
[OMKHbI YHUTBIBATLCA TOMBKO OTHOLUEHWUS MHOYKTMBHOCTW K CONPOTUBMEHUIO, MEHbLUME WNU pPaBHble 3Have-
HWIO, YKa3aHHOMY B TEXHWYECKUX XapakTepucTUKax KaTyLKn MHAYKTMBHOCTW. CyMTaeTcs, 4TO NO CpaBHEHUIo
C MaKkcuManbHbIM HOMWUHAMNbHbLIM 3HAYeHUEM WHAYKTUBHOCTb HE YBENM4YMBaeTcs.

MHAOYKTUBHOCTL CUHA3HOW KaTyLLKW MHAYKTUBHOCTU OLEeHMBaT no 7.6.5.

[na ypoBHSA BMOA B3PbIBO3ALMTLI «iC» KaTYLWKN WHOYKTUBHOCTUW, HE COOTBETCTBYOWMWe 7.6.2 unu 7.6.4,
cuuTalTCs NnoBpexaaemMbiMu, Kak ykasaHo B 7.2.

KaT}/LUKI/I WHOYKTUBHOCTK cnefnyet paccMaTpyBaTh Kak KOMMOHEHTbI, HakannmBaklwne aHepruto.

MpumevaHnune — [nga uenei 7.6 0BMOTKM CHMTAKOTCA KaTyLLKaMN MHOYKTUBHOCTH.

7.6.2 KaTyLIJKVI WHOYKTUBHOCTH, OT KOTOPbLIX 3aBUCUT MCKpOGESOﬂaCHOCTb
KaT}/LLIKM WHOYKTUBHOCTK, XapaKTepUCTUKN KOTOPbLIX COOTBETCTBYIOT 7.1 n cnegyrowmm TDEGOBBHHFIM,
OOIMKHbI pacCMaTpuBaTbCA Kak noBpexgaembie B COOTBETCTBUN C TaﬁﬂMLI,E.‘I:’i 15:

Tabnuuya 15— HomuHanbHble XapakTepUCTUKKA W BUObl NOBPEXAEHWIA KaTylleK MHAYKTUBHOCTH

KoadpdpmumeHT GesonacHo-
YpoBeHs CTW, NPUMEHAEMBIA K HOMU- Bua nospexaeHus
Buoa HanbHBIM XapakTepucTrukam Pexum
B3PBIBO- HOpMansHon
< _ < =
S u / P s Kepafigs Ron(‘cq?womoe Lon“(-:#mnoe L/R > makc M
uenun 3amMblKaHue Aoy Aany!
OTKIIOHEHKWE) | OTKNOHeHuKe)
LHOM Es
Yuntel- YunTbl- Yunthbl- YunTel- OOMycTUMOE
«ia» 1 He npu- 15 He npu- | Baemoe Baemoe Baemoe Baemoe He npu- | oTknoHeHwWe;
«ib» MeHseTca | ' [ MeHseTca | noBpex- | noBpex- | noepexne- | moBpexge- | MeHaeTca R i
neHve neHue @ Hue @ Hue @ OOnycTUMOe
OTKIMOHEHWE
LHOM E=
LOnycTumoe
ik He npu- 10 He npu- | He npu- | He npume- | He npume- | He npume- | He npu- | oTKNoHeHWe;
MeHseTcs | ' [ MeHseTca | MeHaeTca | HAeTcA HAeTCH HAeTCcA MEHSIeTCA s ®
LOnNyCTUMOE
OTKIMOHEHME

a KaTyLIJI{IA MHAOYKTUBHOCTW, COOTBETCTBYIOLLIME 7.6.3, He cunTatoTCA noepexgaemMmbiMn NpK CONMPOTUBIIEHNIN HXKE
NX HOMUHanNbHOro 3Ha4eHUA.

TpeboBaHus k pazgeneHuam cornacHo 6.5.1 pacnpocTpaHaTCA Ha BHELLHWE COEOUHEHUS KaTyLleK UH-
LYKTMBHOCTM U HE NPUMEHSIIOTCS K COEAUHEHNAM BHYTPU HUX.

7.6.3 HenoBpexgaemble KaTyLWKNW MHOYKTMBHOCTU, COCTOSILLME U3 U3ONMUPOBaHHbIX MPOBOOHUKOB

KaTywku MHOYKTUBHOCTU, COCTOSILLUE U3 U3DMMPOBaHHLIX NMPOBOAHUKOB, CHMTAIOT HEMOBPEXOaeMbiMu
Ha WU3MEHeHWe COMPOTUBMEHWUS HUKE HOMUHAMBHOFO 3HAYEHUs (C y4eTOM AOMYCTUMBIX OTKMOHEHWIH), ecru
OHW COOTBETCTBYIOT BCEM CNEeAyoL MM YCNOBUAM:

a) kaTywka WHOYKTMBHOCTM AOMKHA COOTBETCTBOBAThL 7.6.2;

b) HOMWHaNbLHLIN gMamMeTp NPOBOAHWKOB NPOBOAA, UCMOMb3yeMbIX ANsS 0OMOTKM KaTyLKW MHOYKTUBHO-
CTUW, JomkeH bbiTe He MeHee 0,05 mMm;
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C) NPOBOAHMK OOMKeH ObITb MOKPBLIT MO KpaWHel Mepe OBYMSA CMOSAMW WU3ONALMK WM OOHUM CIOEeM
TBEpAOoN u3onayun TonwmHon 6onee 0,5 MM Mexay COCEAHMMW NMPOBOLHWKAMMW, UIM BbITb M3rOTOBMEH W3
3ManvpoBaHHOIO NPOBOAA KPYrnoro ceYeHns B COOTBETCTBUY C OOHUM W3 ClefyroLux TpeboBaHuii:

1) KpyrnbliA amanuvpoBaHHbIA NpoBof TUNa 1, KOTOPLIA COOTBETCTBYET MUHUMAIbLHLIM TPebOBaHMAM K
OUu3anekTpudeckomy npoboto ana Tuna 2 1 uMeeT He Bonee wwecTy noBpexaeHuin Ha 30 M NpoBofa He3aBUCK-
MO OT AuamMeTpa Mnpu UCNbiTaHUKM Ha LenocTHOCTb uaonauumn no FOCT IEC 60851-5; unu

2) Kpyrnblii dManvMpoBaHHbIi NpoBog Tuna 2.

Mpumevannn

1 HeobxoanmocTb NPOBEPKW COOTBETCTBUA XapaKTePUCTUK N30NALKUK, YKa3aHHbIX N3roToOBHUTENEM, TUMNaM 1n 2 Ha-
CTOAWKMM CTaHOapTOM He pernaMmeHTUpyeTcA.

2 Tune! nposodos ycmaHoeneHs! [10].

d) oBmMOTKM OOMmKHbI BbITb MPONUTaHbl COOTBETCTBYHOLLMM BELLECTBOM, HANPUMEP NYTEM OKYHaHWs, Ka-
nensHOM UMK BaKyyYMHOW NPOMUTKKX, MPUHUMAas BO BHMMaHWE crefytoLlee:

1) nponuTKa OoMmKHa NPOBOAMTLCSH NOCNE 3aKPENNEHUS UMW HAMOTKW, a TakkKe Nocne CyLKW Ans yaa-
neHus Bnaru;

2) nponuTKa ocyllecTBnfAeTca ¢ cobniogeHnem cneumnanbHbIX MHCTPYKUWIA M3roTOBUTENS COOTBETCTBY-
HoLero BMaa NpPonUToYHOro BELWECTRa;

3) nponuTka gomkHa obecneyvMBaTe MaKCMMAalbHO MOMHOE 3anofHeHWe MPOMEXYTKOB MexXay npo-
BOOHMKAMW 1 OOCTMXEHWE XOPOLLEro CLENMEHUs MeXOy NPOBOAHUKAMM;

4) ecnu ucnonb3yrTCA NPOMUTOYHLIE BELLECTBA, COAepKallne pacTBOPWUTENM, NMPOUECC MPOMUTKU U
CYLLKM OOMKEH OCYLLEeCTBNATLCHA HE MEHEE ABYX pas; U

5) NOKpbITUE NYTEM OKPACKW UMK HaMNbINEHNA HE CYMTAETCH NPOMUTKON.

7.6.4 OemndcepHble OGMOTKM

OemndepHble 0BMOTKW, BLINONHEHHbIE B BUAE KOPOTKO3AMKHYThIX BUTKOB AN1S CHUMXEHUS BNUAHWUA UH-
OYKTUBHOCTW, CYMTaKOT HEMOBpPEXAaeMbIMU Ha pasMblkaHUe, eCv OHU UMEKOT HageXHY MexaHUYecKyH KOH-
CTPYKLMWIO, BbIMOIMTHEHHYH, HAMpUMep, B BUAe DeCLUOBHbIX MeTannmyeckux Tpybok unm obmoTok U3 Hemsonu-
POBaHHOr0 NOCTOSAHHO KOPOTKO3aMKHYTOro NPoBoAa, COeAMHEHHbIX NanKkow.

7.6.5 CuHdasHble KaTyWKN MHOYKTUBHOCTU ((puNbTPbl NogaBrneHUA 3NeKTPOMarHUTHbIX NoMex)

7.6.5.1 Obwue TpeboBaHua

Ecnu cymmapHasa aHeprusi mepexodHOro npolecca, cosfaBaemasi Lenbi W 3anaceHHas B cuHdas-
HOWM KaTyLUKe MHOYKTUBHOCTK, NpW ucnbiTaHnax no 9.15 He npeBbillaeT Npedenbl SHEPrUMKM, yKa3aHHble B Ta-
Bnuue D.1, To cynTaeTcs, YTO MHAYKTUBHOCTbE CUHGDA3HOM KaTyLKW COOTBETCTBYET MHOYKTMBHOCTU pacces-
HWA. Ecnu BbILLEN3NOXEHHOE He BbIMOMHAETCA, TO MPMMEHATCH cnefyoLve npasuna:

a) Ansa ypoBHel BWAa B3pbIBO3aLWMUTHI «ia» U «ib», ecnu cvHdrasHas KaTyLlKka MHOYKTUBHOCTW He co-
oTBeTCTBYET 7.6.5.2, ee MHOYKTUBHOCTbL AOMKHa ObiTh paBHa MHOYKTUBHOCTWU OOHOW OBMOTKM Npy pa3oMKHY-
TOW Uenu apyrom;

b) aAns ypoBHA BMAa B3pbIBO3aLLMTLI «ic», rde oOpaTHbIA NyTb TOKa MOXET NMPOXOAWTb TOMBKO Yepes
KaTyLUKy MHOYKTMBHOCTW, CHATAETCH, YTO CUHMA3HbIE KaTYLUKN MHOYKTUBHOCTM MMEKT UHOYKTMBHOCTb, COOT-
BETCTBYIOLLYIO MHOYKTMBHOCTW paccesHns. B npoTMBHOM crnyvae MHOYKTMBHOCTb ACMKHA ObITh paBHa MHOYK-
TUBHOCTW OZHOW OOMOTKW NpWU pa3oMKHYTOW Lienu Apyron.

Mpumeyanue — CuHdasHble KaTyLWKU MHAYKTUBHOCTU 0BbIMHO paboTtaloT B AuddepeHUMansHoM pexnme u
npedHasHavyeHb! AN YMeHbLIEHWUS 3NeKTPOMarHUTHbIX NOMeX.

7.6.5.2 Henospexgaemble cUH(asHbIe KaTyLLKU MHOYKTUBHOCTH

CuHbasHble KaTyWwKM MHAYKTMBHOCTW ANSA YPOBHEW BWAa B3pbiBO3aLLMTbl «ia» 1 «ib» MOXHO cuuTaTb
UMELMMK 3HaYEeHMEe UHOYKTMBHOCTU, PaBHOE MHOYKTMBHOCTU paccesiHWus, eCrii OHM COOTBETCTBYIOT crnefy-
oLemMy:

a) KaTyLKM WHAYKTUBHOCTU OOMKHbI MMETb HOMMUHaMbHbIE 3HAYEHUs B COOTBETCTBMM C TpebosaHu-
ammn 7.6.2;

b) obpaTHbIi NyTh TOKa OOMKEH NPOXOAUTL TONbKO Yepes CMHMAa3HY0 KaTyLIKy MHAYKTUBHOCTH;

c) nubo:
1) OHW BOMKHBI COOTBETCTBOBATL TpeboBaHuam 7.6.3;
2) OHUW JOMKHbI COOTBETCTBOBAaTL TpebOBaHUAM AMANEeKTPUYECKON NPOYHOCTM B COOTBETCTBMUK C 6.9;
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3) pasgeneHve BXOL4OB W BbIXOAOB OOMKHO COOTBETCTBOBATh 6.5.4.2, HO TpeboBaHUA k pasgeneHunto He
LOIMKHbI MPUMEHSATLCA K BHYTPEHHEN YacTu,
4) KOHCTPYKUMS foMmKHa obecnedynBaTh pasfaeneHne obMOTOK M X COeAUHEHWIA B COOTBETCTBUN C 6.5.4.2.

7.7 NonynpoBoaHUKU

7.7.1 NoBpexaeHne nonynpoBoAHNKOB

[aHHbIM CTaHOapTOM He AoMyCcKaeTcsl MPOBOANTL aHanM3 MHTerpanbHbIX CXEM HA OCHOBE UHTEHCUBHO-
CTW MOBPEXAEHWA B ONpedeneHHbIX pexnumMax NoBpexaeHnn, OTNUYHbLIX OT YKa3aHHbIX.

Mpy UCNbITAHUAX U MPOW3BOACTBE YCTPONCTB MOXET UCMONb30BaTLCA MporpaMMHoe obecneveHue.

lMpumep — Ananus coznacHo FOCT IEC 61508 HedocmamoyeH Ons nodmeepkoeHus UCKpobe3onacHocmu.

[na ypoBHen BMAa B3pbLIBO3ALUTLI «ia» unu «ib» nonynpoBOOHWKA CHMTAKOTCA MOBPEXAAEMbIMU NpPU
cnenyroL X yCroBMaX:

a) ecnu He COOTBETCTBYET 7.7.2 u 7.7.3, o6pbIB LEeNu Unu KOpoTKoe 3aMblKaHUe CUMTAETCA HEYUYUTbIBa-
eMbIM MoBpeXaeHuemM;

b) WHTerpanbHble CXeMbl CHUTAIOTCS MOBPEXAAEMbIMMW, NOCKOMBKY MEXAY UX BHELUHMMMN KOHTaKTHBIMM
cpeacTBaMu MOXeT MMeTb MecTo nobas kKoMbuHauWa 3amblikaHuiA (pa3MblkaHuin). HecmoTpsi Ha To, 4TO MO-
XeT ObiTb NpuHATa Nbas kKoMBUHaLWS, nocne BBOAA NOBPEXAEHMSA €r0 HEeNb3s MEeHsiTb, HanpuMep, nyTem
BBOOA BTOPOro MOBPEXOEeHUsA HeucnpaBHOCTU. B ycnoBusx nospexaeHus niobaa eMKocTe U MHOYKTUBHOCTb,
NOAKIMOYEHHBIE K YCTPOWCTRY, JOMKHbI pacCMaTpuUBaThLCs B UX Haubonee onacHOM COeAMHEHUW B pesynkraTe
NPUMEHEHHOTO NMOBPEXOEHUSA;

C) NpyM paccMOTPEHUM HanpPsKEHWS, UMEIOLLErocs Ha BHELUHUX BbiBOOAX MHTErPanbHOW CXEeMbl, BKIHO-
YawLwen npeobpazoBateny HanpsHkeHns (HanpyuMep, A7 NOBbIWEeHUs HanpsKeHUA MW MHBEPCUM HanpsKe-
HWS BO (PNALW-NAMSATH), BHYTPEHHUE HANPSKEHUS YHMTbIBATh HE HYXHO, MPW YCIOBUK, YTO NPW HOPMarnbHOR
paboTe NoBhILLIEHHOE HANPSXeHWe He NPUCYTCTBYET HU HA OOQHOM BHELLHEM BLIBOAE, U ANA npecbpa3oBaHus
HE MCMOMb3yHTCA BHELIHUE KOMIMOHEHTHI, TAKUe KaK KOHOEHCATOpbl UMK KaTyLKM MHOYKTMBHOCTW. Ecniv npu
HOPMaIbHbIX YCMOBUSX 3KCNMyaTalMy Ha KaKoM-NMBo BHELLHEM BbIBOAE MHTErpansHOMW CXEMbI MPUCYTCTBYET
NOBbILLIEHHOE HaNPsBKEHWME, TO CYUTAIOT, YTO MOBbILLIEHHOE HaMpsXKeHWe NPUCYTCTBYET TOMNbKO Ha 3TOM BbiBOJE
1 ntobbix BbIBOZAX TOTO Xe Kopnyca.

MpumedyaHue — Hactoawwuit cTaHgapT He TpeByeT NpoBepKu cneunduKaLmm M3roTOBUTENS NoNynpoBOAHYKE;

d) npw oLEeHKe TENMOBOrO BOCMNaMeHeHWUst ANA YPOBHEW BUAA B3pbIBO3aALLKUTHI «ia» 1 «ib» noBpexae-
HWe NonynpoBOLHWKA CrefyeT pacCcMaTpuBaTh Kak HeyYUThLIBAEMOE MOBPEXAEHWE, NPWU KOTOPOM OH pacceu-
BAET MaKCMManbHy MOLLHOCTb, BO3MOXHYH B MECTE €ro YCTAHOBKMW NPK YKa3aHHbIX B 5.2 yCNOBUSAX, ECNN He
NPUMEHAETCS OOHO U3 CNedyrLnX YCNoBUIA:

1) guogpl (BKM4Yasi cBeTogModbl M CcTabunuTpoHbl), paboTawline B COOTBETCTBUMM C TpeboBaHu-
AMW 7.7.2, OOMKHbI YYUTbIBATLCS TOMBKO MO MOLLHOCTW, KOTOPYHD OHW MOTYT paccemBaTb B peXxumMe Npsamon
NPOBOAUMOCTM MU PEXUME CTabunnTpoHa, ecrnv NPUMEHUMO;

2) HecnoXHble ynpasnsieMbie MOMyMNpOBOAHUKKA, TAKWE KaK TPaH3UCTOPblI, TUPUCTOPbI U CUMWUCTOPSI,
paboTatowme B npegenax TpeboBaHuin 7.7.2, AOMKHbLI pacCMaTpPUBaTLCH Kak HECMOCOBHbLIE K NOBPEXOAEHNIO
KOPOTKUM 3aMblKaHueM vuiy obpbiBoM Lenu. Kpome TOro, oLeHKa no TenfoBoMY BOCMIaMeHeHUo ynpaense-
MOro MONynpoBOAHKMKa AOMMKHa BKMoYaTh ero paboty 6e3 cboes B N0OOM aKTUBHOM MK KIMKOYEBOM pEXUME
paboThl, a Takke B NOOOM COCTOSAHMM, B KOTOPOE OH MOXET ObiTb NepeBefeH Npy NOBPEXAeHUN APYTMX KOM-
MOHEHTOB B LIENW, B KOTOPOW OH yCTaHOBNEH. Hanpumep, noBpexaeHune B Uenu ynpaeneHuss 3aTBOPOM none-
BOTO TPaH3MCTOpPAa MOXET NPUBECTU K HArpeBy U3-3a BbICOKOTO COMPOTUBMNEHUS OTKPbITOrO KaHana CTOK-UCTOK.

[na ypoBHA BMAa B3pbLIBO3ALMTLI «iC» MOMYNpPOBOOHUKKM, HE COOTBETCTBYHOLWME 7.7.2, cH4MTaloTCa no-
BpeXgaembIiMK, Kak YKkaszaHo B 7.2.

7.7.2 MonynpoBOAHWUKW, OT KOTOPLIX 3aBMCUT UCKpoGe3onacHoOCTb

MonynpoBOOHWKK C XapaKTepucTMKamMmn cornacHo 7.1 u cooTBETCTBYOWMWE cneayowmm TpeboBaHmsam,
CUMTaKTCA NOBPEXOAaeMbIMN B COOTBETCTBMM C Tabnuuen 16.
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Tadtnuua 16 — HomMuHanbHbIE XapakTEPUCTUKA U BUALI NOBPEXAEHWIA NOMYNPOBOAHUKOB

KoadhdomumeHT BesonacHoCTH,
y;JOBeHI: Buaa I'IpMMeHHEMbII;I K HOMWUHAarbHbIM BIA,[L nospexaeHus
RAPLIEOSALMTH xapakTepucTukam
up | P | PP OB6pbis Lenu KopoTkoe sambikaHne | [pyrue nospexaeHus?
. . YuntbiBaemoe YunteiBaemoe YuuteiBaemoe
«ia» n «ib» 1,5 1,5 15
rnoepexaeHue noBpexaeHne noespexaeHue
. 1,5¢
«ic» 1,0 1,0 108 He npumeHsaetcsa He npumenseTca He npumeHseTca

2 TMospexaeHus no 7.7.1.

b KoacbprLmeHT BE30nacHOCTM He NPUMEHUM K HOMWHAMBHLIM NapaMeTpam rNoNyrnpoBOAHWKOB, BKIIOYas UHTe-
rpanbHble CXeMbl, KOTOpble 0BecneYnBaloT BHyTPEHHEE OrpaHMYeHe, COOTBETCTRYHOLLES STOMY NapameTpy, Hanpumep
HOMWHAaIbHOE HaMnpsKeHne NPoBOAUMOCTM AWOAOR M HOMWUHAIBHBIA TOK BCTPOEHHBIX LIENeA orpaHNYeHns Toka.

¢ Cm.7.1.

BHelHWe coegmnHeHMs NoNynpoBOAHUKA AOMMKHLI COOTBETCTBOBAThL TpebosaHuam 6.5.1, ecnv 310 npu-
MEHUMO, HO TpeBOoBaHUA K pasgeneHnio He OOMKHbI NPUMEHATLCA K BHYTPEHHEN 4acTu repMeTu4YHOoro nony-
NPOBOAHMWKA.

7.7.3 Bo3pencTBuA nepexofHbIX NPOLECCOB Ha MOMynpoOBOAHUKKN, OT KOTOPbIX 3aBUCUT UCKPO-
6ezonacHoOCTb

MonynpoBOOHWMKKM, OT KOTOPbIX 3aBMCUMT MCKpOoDe3onacHoCTb, 3allullieHHble NIaBKUM NpegoxpaHuTenem
WM C OrpaHUYeHWEM TOKa ynpasBnsieMbiM NMONYNpPOBOAHWKOBbLIM OrpaHUYMUTENEM, OOMKHbI PAcCYUTLIBATLCH
c koadhdmumeHTom BezonacHocty 1,0 ANA MakcUmManbHOro MMMynbca NepPexXoaHoro Toka, BO3HMKAaKLWEero Bo
BpeMs NMepekroYeHns orpaHndeHusa (Hanpumep, npy cpabaTbiBaHUKM NpegoxpaHvuTens unu Bpemsa cpabarbi-
BaHWs1 OrpaHWYeHnss ToKa ynpaensieMbiM NMonynpoBOAHMKOBEIM OrpaHuynTenem). 310 AOMKHO ObiTe Npoge-
MOHCTPUPOBAHO B COOTBETCTBUM C 9.16.

MonynpoBOAHMKM, OT KOTOPbIX 3aBUCUT NCKpODE30NacHOCTh M KOTOPble 3allMLLeHbl ypaBnsaeMbiM Mony-
NPOBOAHWKOBbLIM OTpaHUYUTENEeM HanpsKeHua (HanpyvmMep, 3akopaduBalLnM Ha 3eMITK LUYHTOM), JOIKHbI
BbITh paccunTaHbl ¢ koadduuneHTom besonacHocT 1,0 Ha MakcMManbHOe HanpsXXeHue, KOTOPOMY OHW Nog-
BeprawTcs Bo Bpems cpabaTbiBaHWA orpaHuHeHuns. Ons CHUKEHUA MakCUManbHOro HanpskeHus BO Bpems
3TOr0 MEepPEexo4HOro Mpouecca MOXHO MCMNoMb30BaTe COOTBETCTBYOLWMM 00pa3oM 3alyvieHHoe OOQMHOYHOe
WYHTMPYIOLLIEE YCTPOMCTBO, OrpaHMyMBaloLLEee NepexogHble NpoLecchl, Takoe Kak CTabuimmTpoH.

NMo6ble apyrve nepexoaHbie NPOUECCh!, BKNYas nepexogHsblie Npoueccsl nepeHanpsxeHns Ha U, u U,
He OOMKHbl YH4UTLIBATLCA NPWU pacHeTe NePeXOo4HbIX XapakTepUCTHK NonyrnpoBOgHUKOB.

Hpumep s nepexoaubfe npouyeccsl, co3zdasaemMbie nepeknw4YaeMbIMU UCMOYHUKaMU numaHua, He HYXHO
yyumbieamb npu oUyeHkKe no.nynpoeoduuuoe.

[nsi ypoBHSA BUAA B3pbiBO3aLWMTbI «iC» BbllLleyKa3aHHbie TpeboBaHWA NPUMEHSIOTCA TOMBKO K OUOOHBbIM
Bapbepam Be3onacHoCTH.

7.7.4 MonynpoBOAHUKW B LUYHTaX, OrpaHU4YUBaOLUX HaNpsaxXeHue

MonynpoBOAHWUKKM MOTYT UCNOMb30BAThCA B KAYECTBE LWYHTUPYHOLLUX YCTPONUCTB OrpaHnuveHmns Hanpsxe-
HWA NPKU YCNOBWMW, YTO OHW COOTBETCTBYIOT 7.7.2 1 7.7.3 C npUMeHUMbIM KoadbduumeHToMm BesonacHocTy Ans
cnegyouwero:

a) AMOoOoB, TPAH3WCTOPOB C AMOOHbIM COEOUHEHNEM, TUPUCTOPOB W 3KBMBANEHTHbLIX MM MOMYNpOBOLHM-
KOBBIX YCTPOWCTB: HOMWHAMBHbLIN TOK B MPSAMOM HanpaesneHWy GonbLUe UM paBeH TOKY KOPOTKOTO 3aMblKaHUs,
KOTOphLIA DyOeT NnpoTekaTb B MECTEe UX YCTaHOBKM;

b) cTabunutpoHoB:

1) paccyMTaHHbIX Ha MOLLHOCTb, KoTopas ByaeT paccemBaTbCcsa B pexume crabunusaumm,

2) MMEeKLNX HOMWHANbHLIN TOK B MPSIMOM HanpaBneHUW, NPeBbILLAKLLMA MM PaBHbIA TOKY KOPOTKOMO
3aMblKaHWUA, KOTOPbIA ByaeT npoTekaTb B MECTE UX YCTaHOBKMU.

MpumMeyaHune — MakcumareHbld TOK B NPSAMOM HanpasneHun Heobxooum Ons obecnevyeHus cnocobHOCTH
BCEWN KOHCTPYKUMM cTabunutpoHa BelgepxuBaTe nobon Tok, komopbil bydem rpomekams 8 Mecme ux ycmaHosKU npu
NOBPEXOEHWM.

B HopmansHOM pexume paﬁoTbl WYHTUPYyHOLne yCTpOI;‘ICTBa MOTYT NMPOBOONTEL TOK.
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7.7.5 COOpKa WWYHTOB, OT KOTOPOW 3aBUCUT UCKpobBe3onacHOCTb

Llenb mnm cbopka KOMMOHEHTOB, BKMOYAKOLLAa YNpaBnAaeMbli LWYHTUPYIOWKWA NONYNPOBOAHWK, MOXET
MCMNOMb30BaTbCA B KAYECTBE LWWYHTUPYIOLLETO OrpaHUYMTenNs NPy YCNOBUK, YTO BbIMOMHAKTCS criegyloLlme Tpe-
BoBaHuA:

a) BCe KOMMOHEHTbI JAOMKHbI UMETE HOMWMHAaMNbLI B COOTBETCTBUM € 7.7.2, 7.7.3 n 7.7 .4,

b) NpW HanUYMM HECKOMbKWMX HE3aBUCMMbIX LYHTUPYIOLMX Lenen HanpshkeHue cOopKku AOMKHO COOoT-
BETCTBOBATb HAMNPMKEHMIO LWYHTA C CAMbIM BbICOKMM HanpshKeHWeM;

C) ecnv LyHTUPYIOWMIA y3en, He obecnevymBatoMii ranbBaHWYeCcKoW pas3Ba3kv, N3roTaenMBaeTcsa Kak
OTOeNnbBHOE YCTPOMCTBO, @ He Kak YacTb Bonee KpymnHoro ycTpoNCTBa, KOHCTPYKUMS cOOpKU JOMKHA COOTBET-
cTBoBaTh 8.1.2.

MpumeyaHue — Ecnu LYHTUPYIOLLKWIA KOMMOHEHT MCMONb3YeTCcA ANA NpefoTBpaLleHna MCKPOBOro Bocnname-
HEHWA KOMMOHEHTA, Hanpumep, KaTyLlKW MHAYKTUBHOCTU, TO MOXKeT noTpeboBaTbCs NpMMeEHeHWe repmeTmM3annmn B COOT-
BETCTBUM C 6.6.2.

7.7.6 3awmnTHbIEe COOPKKM, He AoNyCcKakLWue NPeBbiWeHUs NpegenbLHOro HanpsXXeHua

[na ypoBHSA BuAa B3pbIBO3aLWKThI «ia» B 4acTy cnocoBHOCTH OrpaHUYeHUS BLIXOQHOTO HAMNPSIXXEHWS CYM-
TalTCA HENOBPEXOAEMbIMU CNEeAYIoLLNE KOHCTPYKLMM LWYHTUPYHLWKMX COOPOK, ECNM OHU COOTBETCTBYHT 7.7.5:

a) OABe pasfenbHble NapanmnenbHO BKMIOYEHHbIE JOPOXKA OMOO0B MMM cTaBUNUTPOHOB UMW OWOLHBIX
LlenoYek; BbIXO4 W3 CTPOS TONbKO OOQHOM0 AMOAa Wiv cTabunmMTpoHa 13-3a pa3mblKaHusl Lenu UM KOPoTKOro
3aMblKaHUA CYMTAETCH e0UHUYHBIM YYMTbIBAEMbIM MOBPEXAEHUEM;

b) anopgHasa cbopka, coeguHEHHas MO MOCTOBOW CXEME;

C) OABe He3aBUCMMbIE yrnpaBnsieMble MONynpoBOAHWMKOBLIE LENW OrpaHUYEHWUs HaNpsKeHWs, ecrnu n
BXOOHAs, U BbIXOAHAsA Lenu ABMSKTCA uckpobesonacHbIMKU LIENSMW UMM €CNM MOXHO [0KasaTh, YTO OHW He
MOryT NoABepraTbCA BO3OENCTBMIO HAaNPAXeHUs Npy NepexoqHoM npoLecce;

d) Aons CBA3aHHOIO YCTPOWCTBA — TPW HE3aBWCKMMbIE ynpaBsnsiemble NoAynpoBOAHMKOBLIE Lienn orpa-
HUYEHWA HANPSHKEHUS, KOTOPbLIE MOTYT NOABEPraTbCsl BO3OENCTBMIO HANPAXEHUA NpU NepexoHOM NpoLecce.

7.7.7 NonynpoBoAHUKOBbLIE OrpaHU4YUTENM TOKa

YnpaBnsiemble U Heynpaenaemble NonynpoBOAHMKA MOTYT MCMNOML30BATLCA NS KOMMYTaLWWM Unu orpa-
HUYEHWA TOKa NPW YCNOBWUKM, YTO OHW COOTBETCTBYIOT 7.7.2 u 7.7.3.

7.7.8 Ucnonb3oBaHWe NporpaMmmMmuUpyeMbIX KOMMOHEHTOB

[MporpaMmupyeMbiMi KOMMOHEHTaMKU, paccMaTpuBaeMbiMK B JaHHOM pasfgene, sABMNsTCH MUKPOKOH-
Tponnepbl, MUKPOMNPOLLECCOPbl, CXEMbl C NPOrpaMMupyeMor NOruKoN U KOMMOHEHTbI, OCHOBHOW (hYHKLMEeN
KOTOpbIX sIBNsieTcA obecnevyeHne SHepro3aBnCUMON U SHEProHe3aBUCMMON namaTi. KomnoHeHTel Bonee Bbi-
COKOW CTEeMeHn MHTerpaunm, coaepxaline MMKPOKOHTPONNEpbl, MUKPOMPOLIECCOPLI UMK CXeMbI C MPOrpaMmmMu-
pyeMoKr NOTMKOW B Ka4ecTBe NoAgyHKUWK, TAKKe CYMTAKTCA NPOrpaMMMpyeEMbIMU KOMMOHEHTaMM.

MpuMmedyaHue — MUKPOKOHTPOMMEPLI U MUKPOMNPOLECCOPLI NpeaHas3HaveHbl ANs BbINMONHEHUS NPOrpaMMHOro
Koda, Torga Kak nporpaMMupyeMbie Normyeckne KOMMOHEHTLl MOTYT BbITb CKOH(WUIYPUPOBaHB! C MOMOLLBIO A3bIKa onuca-
HUS annaparypbil.

Ona Bcex ypoBHeil 3alMThl NP onpeaeneHny sKCnnyataunoHHbIX TeMnepaTyp npeanonaraeTcs, 4To
nporpaMMupyeMble KOMNOHEHTLI paboTalT B HOMMHANBHOM pexunMe.

[ns ypoBHel BUAa B3pbIBO3aLLNTLI «ia» U «ib» noBpexaeHve NporpamMmMnupyemMoro KOMMoHeHTa cYMTaT
Hey4YUTLIBAEMbIM NOBPEXOEHNEM.

Ons ypoBHS BAa B3pbIBO3aALWMUTLI «iC» NPOrpaMMUpyeMble KOMNOHEHTLI:

a) MOryT UCMONb30BaTLCHA ANSA YCTAHOBKM YPOBHER annapaTHOro ynpasneHusa LuensaMu (HanpuMep, ans
yNpaerieHnss Hanps:KeHMeM, TOKOM, TeMnepaTypoi), rae nckpobe3onacHoCTL 3aBUCUT OT KOHTPOIMPYEMOro
YPOBHS;

b) MOXeT coCcTaBNsATL YacTb KOHTYpa yNpaBneHus Lensamu ¢ uensto obecnedeHnss CoOOTBETCTBMSA Mo Te-
NAOBOMY BOCMNaMEHEHUIO M HOMUHATBHBIX XapakTePUCTUK KOMMOHEHTOB;

C) He OOMMKHbI NPUMeHATLCS Ans cpabaTblBaHUs NpW U3MEeHEeHUU YCMOBWIA, KOTOpble NMpeacTaBnsoT
PUCK UCKPOBOTrO BOCMNaMeHeHUs.

TMpumepsbt
HAns ypoeHs euda e3pbigso3auwjumsl «icy»

- ecnu 0nsa obecneyeHus 3awjumel om UcCKpoegoz20o eocnaMeHeHUsa Ucnonb3yemcs 36“0.08‘"138}0“4!1& Ha
3eMJTHo WyHIM, Mo npoepamMmMupyeMbie KOMITOHeHMbI MOcym Ucnosib308aimbCs onsa ynpaeneHus noposomM cpaGa-
mkbleaHUs annapamHoz0 mpuzzepa 3moeo WwyHma, Ho He ansa cpaGambreaHu;l amoeo wyHma;
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- npozpaMMupyeMbie KOMMOHEHMbI He MO2YMm UCMOoNb308ambCsl 8 KOHMype ynpaesieHus pezynsmopa
HanpsikeHusi, komopelll onpedensem U,, ecnu dauHblll napamemp Heobxodum dns npedomspauieHus UCKPEI,
cnoco6Holi npueecmu K 80CMNIaMeHeHUI, HO Mpo2paMMupyeMbie KOMIOHEHMbI MO2Ym UCMOb308ambCcs 0ns
yCmaHo8KU ycmaeku pez2ynsmopa HanpsiKeHUs:;

- npozpaMMupyeMbie KOMITOHeHMbLI He MO2YMm UCIO0/1L308aMmkbCa 8 KOHMYpe yrnpaaneHus 8bixo00HbIMU Ma-
pamempamu, Komophble ozpaHuy4uearom |, eciiu om Hezo 3aeucum coxpaHeHue |, 8 npedenax, He 8bI3bIGAIOUILX
LICKpPOB020 80C/TaMeHeHUs  MPpU KOPOMKOM 3aMbIKaHUU, HO MPo2paMMUpyeMbie KOMITOHEHMbI MO2Yim UCMOoNb30-
8ambcs ONs yCMaHOBKU yCcmaaKu pezyrismopa moka.

Lughpoeoti nomeHuyuomemp (unu dpyaoe nodobHoe ycmpolicmeo), Komopkil Ofs yCmaHOo8KU 3Haqe-
HUST CONPOMUEGNEHUS LUCMONb3yem CYUMbI8aHUE U3 NaMsamu uiu eHyYmMpeHHe2o0 peaucmpa mosbKo 80 8pemMs
UHUYUanu3ayuu, He MoXxem ucnonb308ambecs 8 Kayecmee KOMIIOHEeHMa, 0m Komopozo 3asucum uckpobe-
30MacHOCMb MpU YPOBHSAX euda 83pbigo3aliumebl «ia» U «ib», MOCKOMLKY cHumaemcs npozpaMmupyemMbim
KOMMOHEHMoM 8 coomeemcmeuu ¢ 7.7.8, u e2o pexumbl c6oea O0/IKHbBI yJUMbI8ambCsa COOMeemcmeywum
obpasom. lNamame umeem ocHogononazaroujee 3HadeHue 05 OCHOBHOU hyHKUUU KOMMOHEHMa.

K yughpossim nomeHyuomempam (unu opyaum modobHseIM yecmpolicmeam), Komopble MO2ym Ucnofns30-
8ambCs 8 Kauecmee KOMMNOHEeHMO8, 0m KOmopbix 3agucum uckpobeszonacHocms € coomeemcemeuu ¢ 7.7.2,
omHocsmcs me, y KOmopbix:

1) conpomuenerue (unu Opyeoe 3Ha4YeHue) ycmaHaenueaemcs npu u3zzomoeneHuu obopydosaHus
Uu KoOMRoHeHma (Hanpumep, KoHuaypayuoHHbIe HAKOHEYHUKU M1agkux npedoxpaHumernel unu nasepHas
peaynuposka);

2) cpabameigaHue He 3a8UCUM OM CHYUMBbIBAHUS U3 NaMamu Uiu 8HYMPEeHHUX Peaucmpoe, Komopble
npedHazHadeHsl Ons nepenpoapamMmuposaHus Ons YCmaHo8KU CONMPOMUBneHus;

3) He Mozym Bbimb U3MEHEHbLI KOHEYHbIM Nofb308amenem 0bopydosaHus.

7.8 TpaHcopmaTophbl

7.8.1 O6wume TpeboBaHKUA

He pomxHa yunThiBaTHCHA KOMOWHALWMA HEWCNPABHOCTEN BHYTPKU TpaHcdopMaTtopa, KOTopas MOXeT nNpu-
BECTU K YBEMNUYEHWIO BBIXOOHOMO HANPSXeHUA UM TOKa.

TpaHcdopmaTtopbl cnefyeT pacCMaTpyMBaTh Kak KOMMNOHEHTLI, HAKANNUBaKLLME SHEPTUIO.

TpaHcdopmMaTopkl, He COOTBETCTBYKOLWMe 7.8.2, oLeHBarT cregyowmum obpasom:

a) KOpOTKOEe 3aMblKaHWe ranbBaHU4YecKol pa3Bsi3km Mexay obMoTKamMu TpaHcopMaTopa cYMTaloT He-
YYNTBIBAEMbIM NOBPEXOEHUEM;

b) ons ypoBHel Buaa B3pbIBO3aLWKUTLI «ia» 1 «ib» BbIXod M3 cTpoA 06MOTOK npu Nobom 3Ha4YeHun co-
NPOTUBIMEHUA MEXAY PA30MKHYTOW LEMNb U KOPOTKMM 3aMbIKaHWEM CHMTAETCS HEYYUThIBAEMbIM MOBpeXae-
HWEeM, 3a UCKIMOYEeHNEM crny4aeB, Koraa obmoTka cooTeeTcTByeT 7.6.2 unu 7.6.3;

C) Ans ypOBHA BMAA B3PbIBO3aALMTHI «iC» HEODXOOUMO YYMUTbIBaTh MOSBIEHWE KOPOTKUX 3aMblKaHWMA
unu obpbIBOB BHYTPU OOMOTOK, 3@ WCKMIOYEHNEM CITy4aeB, Korga TpaHCc(opMaTop CKOHCTPYMpOBaH B COOT-
BETCTBMM C COOTBETCTBYIOLWM NPOMbILLISIEHHLIM CTAaHAApPTOM AN18 AaHHOro Tuna obopygoBaHus.

7.8.2 TpaHccopmaTOpbl, OT KOTOPbIX 3aBUCUT UCKpOGe3onacHOCTb

Ona ypoBHel BMaa B3pbIBO3aLWWNTHI «ia» WU «ib» TpaHcdopmaTopsl, UCNOMNb3yeMble B npegenax cBoux
HOpPMarnbHbLIX HOMWHAmMbLHLIX XapakTepucTuK U oTBedvalwwmne TpeboBaHuam 7.8.3 n 7.8.4, ecnn NpMMeEHUMO,
OOIMKHbI paccmMaTprBaTtbhCsl kak obecneunBatoLLve HageXHYo ranbBaHUYeCKy pasBa3Ky Mexay NPUMeHUMBbI-
MK 0BMOTKamu.

[nsa ypoBHe Bu4a B3pbIBO3aLUNTEI «ia» M «ib» TpaHcopMaTopbl, OT KOTOPLIX 3aBUCUT UcKkpobesonac-
HOCTb, QOMKHbLI MPOATN TUNOBbIE UCMbITAHUSA B COOTBETCTBUM ¢ 9.17.2 unn 9.17.3, B 3aBUcMMocTH oT obCcTOo-
ATENLCTB.

[ns ypoBHA BYAA B3PbIBO3ALUTHI «iC» TpaHCOPMAaTopbl, pacciMTaHHbIe Ha HopMmanbHoe paboyee Ha-
NpsbKeHne, TOK M MOLLHOCTb B LEenu 1 oTBevawwme TpeboBanvam 7.8.5, ecnv npuMeHnMo, OOMKHbI paccMa-
TpuBaTLCA Kak obecnevnBarolne HageKHYI0 ranbBaHMYECKY0 pas3Ba3Ky Mexay NpyMeHuMbIMU OOMOTKaMMU.

TpaHcdopMaTopbl, OT KOTOPbIX 3aBUCUT MCKPODE30NacHOCTL, AOMKHbI MOABEPraTbCs KOHTPOMbHBIM UC-
nbiTaHuamM B cooTeBeTcTBUKM ¢ 10.3.

7.8.3 KoHcTpyKkuma TpaHccopMaTOpOB, OT KOTOPbIX 3aBMCUT MCKpobe3onacHoOCTb

KOHCTpYyKTMBHO 06MOTKM TpaHcgopmaTopa AOMKHbI BbITh 06befMHeHbl B eQUHYI0 KOHCTPYKLUMWIO, HAanpu-
Mep, NyTeM MPONUTKN UNu repMeTnsaunm.

MpumeyvyaHune — Vcnone3oBaHue NpoONUTKKM ANA 3akpenneHusa obmoTok He obecneynBaeT COOTBETCTBUA Tpe-
DoBaHUAM K pasgeneHusm.
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Bce 06MoTKM nuTaHna nckpobesonacHbiX Lener AomKkHbl BbiTe OTAENEeHbl OT BCEX OCTanbHbIX 0BMOTOK
nyTeM NpUMEHEeHWA OQHOro U3 CreayoLWnX TUMNOB KOHCTPYKLMK.

[na koHcTpyKkuuK Tuna 1 obMOoTKM AOMKHbBI pacnonaratsca nubo:

pagoM — Tun 1a); nnm

Ha pa3HbIX CTEPXHAX cepaedHuka — tun 1b).

OBMOTKM OOMKHbI ObITh pasfaeneHbl B COOTBETCTBUM ¢ Tabnuuein 7.

[nsa KOHCTPYKUMKM TUNa 2 0OMOTKW JOMKHbBI OblTb HAMOTaHbI OgHa Ha APYrYIO C UCMONb30BaHUEM:

CMMOLWHOW N30MALMN B COOTBETCTBMM C Tabnuuein 7 mexay obmMoTkaMmu — Tun 2a); unu

3KpaHa u3 MefHON onbrv, cOOTBETCTBYHOLWero 6.5.9, Mmexay o6MoTKaMy UMM 3KBMBANEHTHOW MPOBO-
NOYHOM OOMOTKM (MPOBOMOYHLIA 3KpaH) — Tun 2b). TonwmHa meaHoW honbrii UM NPOBOMOYHOTO 3KpaHa
OO0MKHa cooTBEeTCTBOBaTh Tabnuue 17.

MpumeyaHue — [laHHas KOHCTPYKUUWA rapaHTUPYET, 4To AnA Tuna 2b) B crnyyae KOpOTKOTO 3aMbIKaHUs Mexay
noGo 0OMOTKON M 3KpaHOM 3KpaH Bblaep1T 6e3 Npobos TOK, KOTOPbLIM NPOTEKAET 40 TeX Nop, noka He cpaboTaeT npeno-
XpaHWUTemNb UM aBTOMaTUYECKMIA BLIKMIOYaTENb.

[onyckn M3roToBUTENSA HE JOMKHbI YMEHbLIATL 3Ha4YeHWs, NpuBeaeHHbIe B Tabnuue 17, bonee yem Ha
10 % wvnu 0,1 MM, B 3aBMCMMOCTKM OT TOTO, YTO MEHbLLE.

Tabnuuya 17 — MuHUManeHas TonwmHa onbr UM MUHMMANbHbBIA JUaMeTp NPOBOMOKK 3KpaHa

HomuHan npegoxpaHurens, A 0,1 0,5 1 2 3 5 10
MakcumarnbHbliA Tok, A 0,17 0,85 1,7 3.4 5.1 8,5 17
MuHUMansbHas TonwmMHa 3kpaHa U3 onsr, Mm 0,05 0,05 0,075 0,15 0,25 0,3 0,5
MUHUMAnNbHBIA MAMETP NPOBOSIOKW 3KpaHa, MM 0,2 0,45 0,63 0,9 1.12 1,4 1.8

SKpaH n3 CbOJ'IbFVI AOIMKEeH MMEeTb ABa He3aBMCUMbIX BbIBOOA K ONMOPHOMY NMOTEHUMany, Hanpumep semne
nnn OTpI/IL]aTEJ'IbHOl?I KnemMmme 6ETBDEM, Kawabln U3 KOTOPbIX paccy4MTaH Ha MaKCUMarbHbIA ONMUTENBHBLIA TOK,
KOTOprF‘I MOXET NpoTeKaTb.

Mpumep — MpumepamMu MaKCUManLHO20 AnumesiHO20 moka sensomca mok 0o cpabamesieaHuss agmoma-
mu4eckozo ebikntoyamens unu 1,7-1, dns npedoxpaHumens.

[MpOBONOYHbLIN 3KpaH JOMKEH COCTOATb KAk MUHUMYM W3 ABYX 3NIEKTPUYECKN HE3ABUCUMbIX CNOEB Npo-
BOMOKW, KaXXAblA M3 KOTOPbIX CHabXeH coeAMHEeHUEM, PacCYMTaHHbIM Ha NPOTEKaHWe MakcUManbHOro Anu-
TENMLHOIrO TOKA, KOTOPLIN MOXET NpoTekaTb. EAMHCTREHHOE TpeboBaHUe K M30MALUM MEXOY CIOSIMA COCTOUT
B TOM, YTO OHa OOMKHA BblOEepXMBaTb UCMbITaHWE OeWCTBYOLWMM HanpskkeHem 500 B gna Bcex cocegHux
Cnoes B COOTBETCTBUMK C 9.6.

Ona tpaHcopmaTtopoB ¢ heppUTOBBIMU CepAedyHuKamMu He TpebyeTcsa 3asemMneHve cepaedHuka, Ho
deppuT cnegyeTt cHMTaTh TOKONPOBOAALMM ANA Lenen pasgeneHus, ecrnv ToNbKO He MMeeTcs 4OCTaTOYHON
nHopMaLmnuM, NoaATBEpPHAatoWen, 4TO MaTepvan cepaeYyHnka SBNAETCH N30NUPYIOLLUM.

7.8.4 3awunTHble Mepbl ANA TpaHcoOpMaToOpOB, OT KOTOPLIX 3aBUCUT MCKpobezonacHoCcTbL ANA
YpOBHEN BMAAa B3pLIBO3aWMUTLI «ia» U «ib»

7.8.4.1 CeTeBble TpaHcdopmMmaTopbl

CepaeYvHunkn Bcex ceTeBbiX TpaHchopmMaTopoB, BKMYas TpaHchopMaTopbl, ¥ KOTOPbIX XOTA Obl ogHa
0bMOTKa He 30nMpoBaHa ranbBaHUYEcKW OT CETH, JOMKHbI DbiTh CHabXeHbl BbLIBOAOM ANA NOAKIOYEeHUs 3a-
3eMIEeHUs, 3a NCKMIDHYEHWEM Cry4vaeB, Korga 3azemneHne He TpebyeTcs B Lensx nckpobesonacHocT, Hanpu-
Mep, Korda UCronb3yloTcs TpaHcopMaTopbl ¢ U30NMPOBAHHEIMUK CepaeHHUKaMN.

BxogHaa obMoTKa ceTeBbIX TPaHCOPMATOPORB, NpeaHasHa4YeHHbIX Ana NMTaHus UcKkpobesonacHbIX Le-
new, 4omkHa ObITh 3awumuleHa NMbo NpegoxpaHUTeneM, COoTBeTCTByWMUM 7.11, nnbo aBToMaTUYeCKUM Bbi-
KrnioyaTtenem COOTBETCTBYHOLLEro HOMUHana.

Ecnun BxogHble W BbixoaHbIe 0OMOTKM pasfgeneHbl 3a3eMNeHHbIM MeTansIMyeckmM 3KpaHoM (KOHCTPYK-
uus TMna 2b), To Kakaan HesasemneHHas BXOO4Has NMUHUSA JoMmkHA ObiTh 3allUlieHa NpeaoxpaHuTenemM unm
aBTOMAaTU4YEeCKMM BbIKMHOYaATENEM.

Ecnn nomumo npefoxpaHnTens unv asToOMaTUYeCKOro BbIKNOYaTensa Ang 3awuThl OT Neperpeea TpaHc-
dopmaTopa NpUMEHSIETCH BCTPOEHHOEe YCTPOWCTBO, MCMNONb3yeMoe AN orpaHWyYeHus TemnepaTypbl, COOT-
BeTcTBytoWee 7.16.2.1 n 7.16.2.3, TO 4OCTAaTOMHO OOHOMO YCTPONCTBA.

7
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[MpepoxpaHuTenu, gepxaTtenu npegoxpaHuTenen, asToMaTU4eckme BbIKNYaTenn u ycTponcTea, uc-
nonb3yembie Ans OrpaHuYeHusa TemnepaTypbl, AOMKHbl COOTBETCTBOBATL MPUMEHMMOMY MPOMbILLAEHHOMY
cTaHgapTy.

TpaHcdhopmaTopbl NPOMBILLNEHHOR YacToThl OOMKHbI ObITh UCNbITAHBlI B COOTBETCTBUKM ¢ 9.17.2.1, a
ocTankbHbIe TpaHcopMaTopbl — B COOTBETCTBUKM € 9.17.2.2.

Mpumevyanune — Hactoawun ctaHaapT He TpebyeT npoBepky cneyndukaluvini M3roTOBUTENS NPeaoXpaHuTe-
nenl, gepxatenein npegoxpaHnTenei, aBTOMaTUYECKUX BbIKIOYATENel M yCTPOWCTB, UCMONb3yeMblX ANA OrpaHuyeHuns
TemnepaTypebl.

7.8.4.2 TpaHcdopmaTtopsl, ranbBaHNYeCcKn pasgerneHHble OT CeTM NUMTaHNUA
Mockonbky TpaHcOpMaTopbl, ranbBaHUYECKW pa3feneHHble OT CeTU MUTaHWA, He MOAKMYAKTCA Ha-
NPAMYK K CETEBOMY HaNpPsKEHU, MPUMEHSIOTCS NOHWXEHHbIe TpeBOBaHUA K UCNbITAHUSIM cornacHo 9.17.3.

MpumevyaHume — TpaHcOPMATOPLI, HE MOAKMKIYEHHBIE HAMPAMYIO K CETU MUTAHWUA, CHATAOTCH NOOKIHOYEHHbI-
MW K BTOPUYHBIM Lenam Gonee HU3KOW KaTeropun nepeHanpsikeHus. Takue TpaHcdopMaTopbl MOTYT GbITb TpaHcdopmMa-
TOpamMu CBS3W, HanpyUMep UCNoNb3yeMbIMUA B CUrHaMNbHBIX LEMNAX UMK UMMYNbCHBIX UCTOYHUKAX MUTaHUA.

Ecnu Takne TpaHchopmMartopb! NOAKNIOYAIOTCA K MCKPOONACHbIM LeNsAM, MMTaeMbIM OT CETU, TO JOITKHbI
BbITb NpUMeHeHbl NMBO 3aLLMTHbIE Mepbl B COOTBETCTBUM ¢ 7.8.4.1, nMbo B NOgKMOYEHUE MUTAHUA OOMKeH
ObITb BKMHOYEH OAMHOYHBIMA LWYHTUPYIOWMA CTAabUNUTPOH, 3aliuLLieHHbId ¢ koadduuneHTom BesonacHocTu
1,0 NnpegoxpaHuTenem COOTBETCTBYHLLErO HOMVYHAaNa B COOTBETCTBMM € 7.11, 4Tobbl HeyKazaHHas MOLLHOCTb
He HapylLuana HaAeXHOCTb ranbBaHWYecKown paseaAsku, obecneunsaemoin TpaHcdopmaTopoM. HoMuHansHoe
BXOOHOE HanpsbkeHue, ykasaHHoe B 9.17.3, OMKHO COOTBETCTBOBATL HAMpPsKeHWo cTabunutpoHa.

Ecnu Takne TpaHcopmaTopbl NOOKNIOYAKTCA TONBKO K McKpobesonacHbIM Lensam 1 NpefoxpaHuTenb
OTCYTCTBYET, TO Ha Kaxayt 06MOTKY JOIMKEH BO34ENCTBOBATL MaKCUMAarbHbIA TOK, KOTOPbLIA MOXET NPOTEKaTb
Nnpu yCrnoBUAX, yKasaHHbIX B 5.2.

7.8.5 TpeboBaHusA K TpaHccopMaTOopaM YPOBHA BUAa B3pbIBO3aALWNTLI «ic»

[Ons ypoBHA BMOA B3pLIBO3ALLUTHI «ic» TpaHcOpMaTopbl, OT KOTOPbLIX 3aBUCUT MCKpoBe3onacHoCTh,
AOSDKHBI MMETb HOMVHanNLHOE BXOOHOE Hanpshxkenue, skeusaneHtHoe U, wnu U;, n cootBeTcTBOBaTL NpU-
MeHVUMbIM TpeboBaHWusiM 6e30MacHOCTM COOTBETCTBYHLLUMX MPOMbILUNEHHBIX CTAaHAAPTOB, 0becneynBarLLmMx
BasoBy nsonauuo. TpeboBaHua Tabnuubl 7 nnu 9, B 3aBMCMMOCTIW OT 0BCTOATENLCTB, MPUMEHSIHOTCS K BHELL -
HUM COEaNHEHUSAM TPAHC(OPMATOPOB, HO HE NMPUMEHSAIOTCH K BHYTPEHHUM pazfeneHnsaM Mexay obMoTKamu.

TpaHcdopmaTopbl YPOBHS BMAA B3PbIBO3aLMThI «iC» AOMKHbI BblAEpKaTb TUNOBLIE NCMBITAHWS B COOT-
BeTcTBUM ¢ 9.17 4.

7.9 Pene

7.9.1 O6wme TpeGoBaHUA

KaTywky pene cnegyer paccMaTpuBaTh Kak KOMMOHEHT HAKOMMNEeHWsA 3Hepruv. [JOomkHbl yYuTLIBATLCA
TOMbKO OTHOLIEHUSI UHAYKTUBHOCTM K COMPOTUBMNEHUIO, MEHbLUWE UMK PaBHblE 3HAYEHUID, MOMy4YeHHOMY U3
TEXHUYECKMX XapaKTepUCTUK KaTyLUKW MHOYKTUBHOCTU. CUMTaETCS, YTO MHOYKTUBHOCTbL HE YBENMYUBAETCS Mo
CpaBHEHU C MakCUMaribHbIM HOMWHaNbHbLIM 3Ha4eHneM. Ecnu pene He COOTBETCTBYHT 7.9.2, TO UX OLEHU-
BAKOT cneayroLlumM obpasom:

- KOpOTKOE 3aMblKaHWe Yepes U3oNsLUI0 pene Mexay 06MOTKON 1 NIOBLIM KOHTAKTOM, U MEXOY KOHTaK-
TaMU CYATAKOT HEYUUTLIBAEMbLIM MOBPEXOEHWEM;

- ON8 YPOBHEW BMAA B3pPbIBO3AWMTHI «ia» 1M «ib» OTKNOHEHWe HOMMWHANBHOIO CONPOTUBIIEHUA 0BMOTKK
KaTyLK1 oT obpbIBa 40 KOPOTKOMO 3aMblKaHWSA CHATAKOT HEYYUTLIBAEMbIM NOBPEXKIEHUEM,;

- ONA YPOBHSA BMAA B3pbIBO3ALLKUTHI «iC» 00OpbIB 0OMOTKM KaTyLUKKW Ha M KOPOTKOE 3aMblKaHue cYMTarT
Hey4YUTbIBAEMbIM NOBPEXOEHUEM.

7.9.2 Pene, OT KOTOPLIX 3aBUCUT UCKpoOE30nacHoOCTb

Pene, oT koTOpbIX 3aBUCKUT UCKpOBE30MacHOCTL, AOMKHbI COOTBETCTBOBATL TPEDOBaAHUAM AU3NEKTpUYe-
CKOW MPOYHOCTH, YKasaHHbIM B 6.9. [1nA ypoBHEW BUAA B3PbIBO3aALWUTLI «ia» K «ib» pene, oT KOTOPbIX 3aBUCUT
nckpobesonacHoCTb, KOTopble paboTalT B Npegenax CBOMX TeXHUYECKUX XapaKTepWUCTMK MpWM HOpMarbHOM
paboTe 1 COOTBETCTBYIOT BCEM CrieyHLWKUM TpeDoBaHMAM, eCniv NPMMEHUMO, AOMKHBI paccMaTpMUBaThLCs Kak
obecneynBalLe HAOEXHYK ranbBaHUYECKYH Pa3BA3KY MeXAY KaTYLUKOW M KOHTaKTaMun UM mMexay paszHbi-
MW KOHTaKTaMM:

a) paccTosiHWe Mexay KaTyLKON W KOHTakTaMu OOIMKHO COOTBETCTBOBATL 6.5.4.2;
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b) katywka gomkHa BbITb cnocobHa paccenBaTb MakCMMarnbHYH MOLLHOCTb, KOTOPOW OHA MOXET nof-
BEpraTbCs B YCNOBUSAX, YKa3aHHbIX B 5.2;

C) ecnu KaTyLlKa NOLKMYeHa K UCKpoOe3onacHol Lenu, To B HOpMankHOM pexume 3KCnnyaTtauuu Ha
KOHTaKTax He JOIKHO BO3HMKATb 3HAYeHW, NpeBbIlaloLlMX HOMUHAIbHbIE 3HAaYeHUS, YKa3aHHbIEe U3roTOBK-
Tenem;

d) ecnu HOMUHaNBHbIW KOHTAKTHBIN TOK cocTaBnaeT oT 5 A (gelcTeytowee 3HaqeHune) o 10 A (genctsy-
lolee 3Ha4YeHue), K NonHas MOLHOCTE HaxoauTes B npegenax ot 100 B-A go 500 B-A, unn HanpshkeHne
npeBbiwaeT 250 B nepemeHHOro Toka (OeNCTBYIOLLErO 3Ha4YeHUs1), TO NPUMEHSIETCA OOHO U3 Creayrowmx yc-
TOBWIA:

1) TpebyeMble NyTb YTEYKM W 3a30p BHYTPU perne AOMKHbl BblTb YBENMYEHb! BABOE,

2) ecnu Ons pene UCNonb3yrTCA YMEeHbLIEHHLIE paccTOAHUA pasdeneHus cornacHo 6.5.3, pene, cooT-
BetcTBytowme FOCT IEC 61810-1, gonyckatoTcsi NpyU YCroBUK, YTO:

- perne COOTBETCTBYET yCUNeHHON nsonsumm cornacHo FOCT IEC 618710-1 ¢ HOMUHANbHBLIM HaNPsXKeHN-
€M M30MALMK He HUXKe HanpsikeHus, Tpebyemoro 6.5.5,

- oueHka pene B cooTtBeTcTBUM ¢ FOCT IEC 61810-1 Ha HOMUHaNbLHOE HaNpsXXeHWe M30NALUK NPOBO-
OUTCA, No KpaHel Mmepe, ANS TOW e KaTeropuu nepeHanpsiKeHns, B KOTOPOWM UCNONb3YeTCs Pere B KOHTEeK-
CTe JaHHOro cTaHaapTa,

- oueHka pene cornacHo [OCT |EC 61810-1 Ha HOMWHaNbHOE HanpsiKeHue N30NALUK NMPOBOAUTCA KakK
MUHUMYM ONSA CTEMNEHW 3arpA3HeHns 2,

- KOHTaKTbl B HOPMarnbHOM pexume paboTbl MCMOMb3YHTCA B Npegenax HOMUHANbHbIX 3HAYEHWUIA OLEeH-
km FTOCT IEC 61810-1 gna atoro pene.

TpeboBaHua kK pazgeneHnio U AU3NEKTPUYECKON NPOYHOCTU COMMacHO AaHHOMY CTaHAapTY No-NpexHeMy
NPUMEHSAIOTCH K TAKUM pene, 3a UCKMIYEeHWEM TOTO, YTO A5 TaKUX pere He TpebyeTca ucnbiTaHue Ha YacTuu-
HblA pa3psag;

€) MpuW 3Ha4YeHWUAX TOKa WM MOLLHOCTM, NPEBbIWAaWMX YKkasaHHble B d), nckpobesonacHble U UCKpO-
onacHble Lenu JOMKHbl OblTe NOAKMIOYEHBI K OQHOMY M TOMY K€ pesie TONMbKO B TOM Clydae, ecrnv npuMeHs-
€TCcsa 0OHO U3 CreayLWnUX YCIIOBUA:

1) OHMW pasgeneHbl MeTannMYeckor Neperopoakon, cooTBeTCTBYOWeR 6.5.9, nnu usonupytollen nepe-
ropofkon, cooteetcTBytower 6.5.10. Paamepbl Takor M3oNupYyoLen neperopofky OMKHbl YYUThIBATb MOHW-
3auuio, BO3HUKatoLWyo npu paboTe pene, Ans 4ero o6bl4HO TPeByIoTCs NYTU YTEYKU 1 ANEKTPUHECKMe 3a30pbil,
npeeblllaKLne ykasaHHole B 6.5.4.2,

2) NpW UCMONb30BaHUK ANs pene yMeHbLUeHHbIX pas3aenuTenbHbIX pacCcTOAHWUIA B COOTBETCTBUN € 6.5.3
JonyckaeTcs NpUMEHATE pene, cooteeTcTByowme FOCT IEC 61810-1, npn ycnoBuM, 4To:

- pene cCOOTBETCTBYeT TpeboBaHWUAM K YyCUINEeHHON n3onayum cornacHo FOCT IEC 61810-1 ¢ HOMUHANb-
HbIM HanpPsBKEHWEM U30MSLMK, pacCYUTaHHBIM Ha HanpsKeHWe, No KpanHeln mepe, Tpebyemoe 6.5.5,

- BbINONMHEeHa oUeHKa pene B cooTBeTcTBUKM ¢ [OCT IEC 61810-1 AN HOMUHANBHOIO HANPSKEHUS 130-
naAuKUK, No KpanHen Mepe, AN TOW e KaTeropuun nepeHanpsikeHus, 4To U pene, UCNonb3yeMoe B KOHTEKCTe
HacTosALWero ctaHgapTa,

- BbINOMHeHa oueHka pene cornacHo [OCT IEC 61810-1 Ha HOMUHANBLHOE HANPSXKeHWe U30NALUN KakK
MUHUMYM ONSA CTENEHU 3arpa3HeHns 3.

MpuMmedaHue — XoTdA perne UCNONb3YeTCcs NPY CTENeHW 3arpasHeHns 2, BHYTPEHHME PacCcTOsHMA pene pac-
CYMTaHbl Ha CTeNeHb 3arpsaHeHns 3, YToObl Y4ecTb MOHU3ALMI0, BO3HUKAIOLLYH Npu paboTe pene;

- B pexuMMe HOpManbHOW paboTbl KOHTAKTbl MCMOMb3YHTCA B npegenax HomwuHanoB oueHkn [OCT
IEC 61810-1 gna atoro pene.

TpeboBaHuA K pasgeneHunto U AUanNeKTPUYeCcKoW MPOYHOCTU COrMacHo AaHHOMY CTaHAapTy No-npexHeMy
NMPUMMEHSAITCA K TaKUM pene, 3a UCKI0YeHUeM TOro, YTO ANA Takux perne He TpebyeTca ucneiTaHne Ha YacTuy-
HbIA pa3psag;

f) ecnu pene MMeeT KOHTaKTbl B MCKpoBe3onacHbIX Liensx U Opyrue KOHTakTbl B MCKPOOMNACHbIX Lensx,
TO nckpobesonacHble U UCKPOOMNACHbIE KOHTAKThl AOMKHbI BbiTh pasgeneHbl M30MUPYOLLER NeperopoaKon,
cooTBeTcTBYOWeEN 6.5.10, N1 MeTannMyeckon NeperopogKkon, cooTeeTcTeyowen 6.5.9 B gononHeHue K Ta-
onvue 7. Pene fomkHO ObITb CNPOEKTUPOBAHO TakMM 0BpasoM, YToDbl CIOMaHHbIE UMK MOBPEXOeHHbIe KOH-
TakTbl HE MO CMECTUTLCS Y HAapYLWUTh LerNOoCTHOCTL PasfdeneHunst Mexay nckpobesonacHbIMU M MCKpoonac-
HbIMK LIENAMUA,
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g) ecnu u3onupyloLwas unM 3azeMneHHas metannudeckas neperopoika BCTPOEHA B 3aKpbIThIA KOPNYC
pene, To 9.4.3 gomKeH NPUMEHATLCA K 3aKPbITOMY KOPNyCy perne, a He K CaMon N30NUPYoLWen unu 3asemMneH-
HOW MeTannuMuecKkon Neperoponke.

Ons ypoBHst BUAA B3pbIBO3aLWMTEI «ic», KOrQa pene CKOHCTPYMPOBaHO B COOTBETCTBUM C COOTBETCTBYHO-
LWMM MPOMbILLMEHHBIM CTAHAAPTOM AnNS YCTPOWCTBA, 38 UCKMNIOYEHeM OU3NeKTPUYeCcKUX U pasgenurenbHbiX
PaccTOSHWIA, HUKaKNX OONOMHUTENbHbBIX NOBLILWEHHbIX TPeG0BaHWMIA K KOHCTPYKLMW HE NpeabsBnsioT.

7.10 U3onATOpPbI CUTHanNoB

7.10.1 Obwue TpeboBaHuA

K n3onstopam curHanoe, MCNonNb3yrLWwmUM ONTUYECKNe, MarHUTHbIe, EMKOCTHLIE CBSI3W U ranbBaHW4Ye-
CKU pazfensrolne KOMMNOHEHTLI, NpMMeHstoTes TpeboBaHusa 7.10, kpoMme TpaHcdhopmaTopos (cM. 7.8), pene
(cMm. 7.9) unn ogMHOYHbIX KOHAEHCATOPOB (CM. 7.5).

Onsa ypoBHen Buaa B3pbIBO3aLLNTLI «ia» W «ib», ecrniv oHn He cooTBeTcTBYOT 7.10.2 1 7.10.3 unn 7.10.4,
BbIXOO M3 CTPOS M30NATOPOB CUrHana 13-3a KOPOTKOro 3amMblKaHWA ranbBaHUYECKOW pa3BA3ky 1 noboro 3Ha-
UYeHUs1 CONPOTUBMNEHUSA CYUUTAETCH HEYUUTBLIBAEMBIM NOBPEXAEHUEM.

[ns ypoBHA BUA A B3pLIBO3ALLUTHI «iC» M30NATOPLI CUTHAINOB, He cOOTBETCTBYOWMe 7.10.2, a Takke 7.10.3
unu 7.10.4, DOMKHBI CHNTATLCHA NOBPEXOaeMbiMU, KaK yKasaHo B 7.2, B TOM YWUCIIE MO UX rarieBaHUYECKOW pas-
BA3KE.

[nsi cCOOTBETCTBMSA HACTOALWEMY CTaHOApTy K aBTOHOMHbIM ONTUYECKUMM U3onaTopam He obAsaTensHo
OOMKHbI NpUMeHsThea Tpebosanna FOCT 31610.28.

7.10.2 U3onATopbl CUTHANoOB, OT KOTOPbLIX 3aBUCUT UCKpoBGe3onacHOCTb

3onaTopbl CUrHanoB, paccyMTaHHbIE B COOTBETCTBUM C TpeboBaHusiMK 7.1 1 COOTBETCTBYIOLLME crieny-
oL KM TpeBboBaHUAM, CYMTAKTCS NOBpEX4aeMbIMU B COOTBETCTBMM C Tabnuuen 18.

Tabnuua 18 — HoMmuHanbHBIE XapakTEPUCTUKA U BUAbI MOBPEXAEHWA N30MNGTOPOR CUrHamNoB

KoadbchuumeHT GesonacHocTw,

NPUMEHSAEMbIA K HOMWUHANBHLIM Bug noepexaeHns
YpoeeHb BUAa XapakTepucTukam
B3prSO3BI.I.WITbI
3amblkaHue Yepes
G . 3 ranbBaHUYECKy0 paseaA3Ky Apyrve nospakaoHrA
: ; YunTeiBAEMOE YuuTteiBaEMoE
«ia» 1 «ib» 1,0 1,0 1,0 Y
noepexgeHue noBpexaeHue
«ic» 1,0 1,0 1,0 He npumeHsieTca He npumeHseTcs

2 MaonATopkl cUrHanoBs, cooTeeTcTBytowmMe 7.10.3 unu 7.10.4, c4nTaloTcA HEMOBPEXAaeMbIMI Ha KOPOTKOE 3a-
MbIKaHWe U30NALMK.

Ecnn BHewHMe 3alWTHbIE KOMMOHEHTbl AOMKHbI COOTBETCTBOBATb HOMWHAMNbHLIM XapaKTepucTUuKam
WM30MATOpPa CUrHanoB, TO K 3alWTHLIM KOMMOHEHTaM He OOMMHbI NPUMEHATECA YHUTLIBAEMbIE NOBPEXOEHUS,
a HOMWHAanNbHbIE XapakTepPUCTUKKA 3aLMTHOTO KOMMOHEHTa OOMXHbl UMeTk koadduumeHT BesonacHocTtu 1,0.
Hanpumep, gocTaTtouHom 3alMToN CYMTAETCS OOWH WYHTUPYHOLWNIA CTaBUMUTPOH, 3aLULLEHHbLIR C KO3d UL M-
eHTom BezonacHocTu 1,0 NpegoxpaHuTenemM COOTBETCTBYHOLLEro HOMUHANAa B COOTBETCTBUM ¢ 7.11. [1Ng Takux
KOMMOHEHTOB AOSHKHO NPUMEHATLCA pasgeneHune no obLLenpoMbILLNEHHbIM CTaHAapTaM (CM. PUCYHOK 3).

BHellHMe coegnHeHns Yyepes M3onauu M30NATopa CUrHanoe AOMKHbLI COOTBETCTBOBAaThL 6.5.1, HO Tpe-
BoBaHMs K pasneneHno He OOMKHbI MPUMEHSTLCH K BHYTPEHHER YacTu repMeTU3MPOBaHHbLIX UMW repMeTny-
HbIX M30NATOPOB CUrHAMOB, 32 UCKMYEHWEM Crny4YyaeB, NpedycMoTpeHHbIx 7.10.3.

M3onaTopbl CUrHANOB OOMKHbI COOTBETCTBOBATb TPeDOBaHUAM OWINEKTPUYECKOW MPOYHOCTH CO-
rnacHo 6.9 no ranbBaHWYeCcKoW pasBsizke. HoMWHanbLHoe HanpsiKeHue U3onauum, ykasaHHoe U3roToBUTENEM,
OIS Ha[eXHOro pasfeneHusi KOMNOHEHTa OOMKHO ObiTb HE MeHee WCMbITAaTENbHOTO HanpsXeHus, Tpebye-
moro 6.9.

HeonTn4eckne n3onaTopbl CUrHANOB N ONTUYECKWE M30NATOPbLI C NpegHaMepeHHoW nepegaYyen MOoLLHO-
CTU OOIKHBI COOTBETCTBOBATL Npefeny nepenayn guddepeHunansHoro Toka ytedkn 50 MkA npu Hanbonee
ONacHbIX YCNOBUSX CKOPOCTH Nepedayn AaHHbIX NS paccMaTpyuBaeMoro NpMMeHeHust, KoTopele onpegeneHsl
cornacHo 9.9 unw npeacTaBneHbl U3rOTOBUTENEM M3onaTopa curHana. MNMpu oueHke 0bopydoBaHUSA HET HeOb-
XOOMMOCTH Y4UTbIBaThL Nepegadvy Toka Yyepes U30onaTop CUrHanoB.

74

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 98 /218
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-31610.11-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70517
https://gostexpert.ru/gost/gost-31610.11-2025?utm_source=pdf&utm_medium=70517&utm_term=page

roCT 31610.11—2025

MpumeyaHune — ONTUYECKWE M3ONATOPbLI CUTHANOB MCKITIOYAKTCA U3 OLEHKWM NepefaBaeMoro Toka Ha OCHO-
BaHWK MPEANONOXEHNUs, YTO IHEPrUA, NepeaaBaemas ONTUYECKW C MOMOLLBIO U3BECTHLIX APXUTEKTYP, He crnocobHa Ha-
pYLIWUTL Npeaen nepeaayn Toka.

7.10.3 U3onAaTopbl cMrHanoB Mexay UCKpoBe3onacHbIMU U UCKPOONacHbLIMWU LenaMm

CuuTaeTtcs, YTO N30MATOPLI CMrHanoB obecne4YnBaoT HAAEXHOe pasfeneHue Mexay uckpobezonacHbl-
MU M UCKPOONACHbLIMW LENsiMKU, ECNIN OHWM COOTBETCTBYHOT OQHOMY WIW HECKOMNMbKUM M3 criegyolmnx TpeboBa-
HUR:

a) ONTUYECKWE M3ONATOPbLI CUrHaN0B C HOMWHAMNOM U30MALIMKA HE HUKE HanpsbkeHus, Tpebyemoro 6.5.5.
Ma3onaTop curHana gononHUTENbHO OOMKeH cooTeeTcTBoBaTh 7.10.2;

b) HeonTUyeckne M3CNATOPLI CUTHANOB C HOMWHAMNOM U30MNALUK HE MEHEee HanpsxeHusa, Tpebyemoro
6.5.5. M3ongaTop curHana AonornHUTENBHO OOMKeH cooTBeTcTBOBaTL 7.10.2;

C) M3onATOpbI cCUrHanoB, cooTeBeTcTByOWMe 7.10.2, a Takke TpeboBaHWMaAM K pasgeneHuto 6.5.4.2, npu-
MEeHSeMbIM K BHYTPEHHEN 4acTu yYCTPOWCTBA, 3a UCKMYeHMeM cny4daes, 4Tto TpeboBanma rpad 5, 6 n 7 Ta-
ervubl 7 unu rpad 3 v 4 Tabnuy 8 n 9 He NPMMEHSIIOTCA K BHYTPEHHUM YacTaM repMeTUYHbIX YCTPOWCTB;

d) n3onATopLl ONTUYECKMX CUTHAINOR, COOTBETCTRYLNE TpeboBaHMAM 6.9 No ranbBaHWYecKol pa3Bas-
Ke W Ong ypoBHeW BMAa B3pbIBO3aWUThl «ia» u «ibx», npownu ncneitanug no 9.10. HoMuHanbHeLIe Xxapakre-
PUCTUKKU M30MATOPA ONTUYECKOro CUrHana He 0bs3aTenbHO JOMKHBI COOTBETCTBOBaTL TpebosaHuam 7.1 unu
7.10.2, 32 UCKIMKOYEHNEM TOTO, 4TO TpeboBaHus K pasgeneHuio 6.5.4.2 AOMKHbI NPUMEHATLCA K BHELIHWM CO-
e0VHeHWAM Yepe3 U30MALUMIO U K BHYTPEHHEW YacTu M30MATopa ONTUYEecKoro curHana. TpeboBaHus rpad 5,
6 n 7 Tabnuubl 7 unu rpad 3, 4 1 5 Tabnuubl 8, a Takke rpad 3 1 4 Tabnuubl 9 He pacnpocTpaHATCa Ha
BHYTPEHHIOK YacTb repMeTUYHbIX YCTPONCTB.

MpumedaHue — Onmuyeckue U HEOMMUYECKUE U30SMOPkLI CU2HaNloe u32omaenueaom ¢ yCcuneHHou u3o-
nayued e coomeemcmeuu ¢ [11] u [12]. HacTtoswmin ctangapT He TpebyeT NpoBepKn COOTBETCTBUA cneundukaumum uaro-
TOBUTENSA M30NATOPA CUrHANOB MPUMEHVUMbIM NPOMBILLNEHHBIM cTaHgapTam, Hanpumep [11], [12] unu [13].

7.10.4 U3onAaTopbl CUrHaNoB MeXAy oTAeNbHLIMKU UCKPpoOe3onacHbIMU Liensamu

CnegyeT cuutaTk, YTO U30MATOPLI CMrHaNoB obecnevrBaloT HagexXHoe pa3feneHne OTAenbHbIX UCKPO-
BesonacHbIx Luenei, ecnu oHW cooTBeTcTBYOT 7.10.2 unn 7.10.3 d). MoryT noTpeboBaTthbcs 3alUTHEIE METOLAbI
(Hanpumep, ykasaHHble B 7.10.2), yTobbl M3bexaTe NPEeBLILEHUA HOMWHAMNBHbBIX XapakTepUCTUK U30MN1pyo-
LLIero KOMMoHeHTa.

7.11 MNpepoxpaHutenun

Ecnun vckpobe3onacHOCTb 3aBUCWMT OT pasMblKaHWA NpefoxpaHuTens, To AN uenei OueHKW cneayet
CUNTaTh, YTO NpeaoxpaHuTens cnocobeH HenpepbIBHO NPOBOAWTL ToK cunon 1,71,. insa obecneveHns sawnTbl
OOCTaTOMHO OOHOTO NpeaoXpaHuTens NOAXOAsILLEro HoMHana.

Ons nckpobesonacHoro o6opyaoBaHusl C YPOBHSMW BUaa B3pbIBO3aLWUTLI «ia» U «ib» npegoxpaHutenu,
KOTOpble MOTYT NPOBOAUTEL TOK NPW Pacrnono)XeHUn BO B3pbIBOONACHbLIX Cpeaax, AOMKHbl OblTe repMeTnanpo-
BaHbl B COOTBETCTBUN C 6.6.

[nsa ypoBHA BMAa B3pbIBO3ALLUTHI «iC» pa3MblkaHWe NpenoxpaHwuTens OOMKHO paccMaTpuBaThCH Kak
PUCK BOCMNaMEHeHMA TOMBKO B TOM Cly4Yae, ecry Takoe pasMblKkaHue ABMAETCS oXMaaeMbiM cobbiTueM, Ha-
npMMep KOrga KOpoTKOe 3aMblKaHWe Unv Neperpyska B COeaMHMTENbHbIX KOHTAKTHLIX CPeacTBax MOXeT npu-
BECTUM K cpabaTbiBaHWIO NMpeaoxXpaHnuTens.

Ecnu npegoxpaHuTenu repMeTM3npoBaHbl UM UMEKT NOKPbITUE, TO KOMNAYHZ UMW NOKPbITUE He JOMXK-
Hbl MOMagaTe BHYTPb NpegoxpaHuTens. 3T0 AOMKHO ObiTe NOATBEPXAEHO OAHKMM U3 CredyLWwux MeTo4oB:

a) ucnbiTaHusMK 0bpasLoB B COOTBETCTBUM € 9.4.2;

b) meknapauuei U3roToBUTENSA NpeLoXpaHMTENs, NOATBEPKOANOLWEN NPUroAHOCTL NpeaoXpaHuTens K
repmMeTu3aumy UM HAHECEHUIO MOKPbITUS;

C) ynnoTHeHWeM npefoXpaHuTens nepes repMeTusaumeil N HaHeceHMeM NoKPbITHS.

3ameHa npegoxpaHuTenen, UCNonb3yeMblX ONS 3alWThl KOMMNOHEHTOB, OOMKHA BbIMOMHATLCA TOMBKO
nyTeM OTKPbITMUA KOpMNyca yCTpoMcTBa. PAA0OM CO CMEHHBIMU MPeaoXpaHuTens M1 JOSDKHbI BbiTh YKka3aHbl 0bo-
3HAYeHMe TUNa n HOMUHaN NPeaoXpaHNTens |, UN XapakTepUCTUKK, BaXHbIE AN NCKpo6e3onacHoCTw.

HoMmuHanbHoe HanpsikeHWe NpeaoxpaHuTener OOMKHO ObiTb HE HUXKE MakKCUMAaNbHOrO HanpshKeHus,
KOTOPOMY OHW MOTYT NOOBEPraThCs B YCNOBUSIX, YKA3AHHLIX B 5.2 NpW pasoMKHYTOW Lenu, XOTs OHW He 0bA3a-
Hbl cooTBeTCTBOBaTh 6.5.4.2. MpeaoxpaHUTenn U UX aepxaTenn AormKHbl ObiTb U3rOTOBNEHbLI B COOTBETCTBUN
C OOLUMMK NPOMBILUNEHHBIMKM CTaHAapTaMK, a METOL MX MOHTaXa, BKIT0Yas COeaMHUTENbHYI0 NPOBOAKY, He
OOMKEeH yMeHbLUaTh 3a30pbl, NYTU YTeYKU U gpyrue pasgeneHusa, obecnednBaemble npegoxpaHuTesnieM 1 ero
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nepxatenem. Ecnu Tpebyetca ansa obecnederns nckpobeszonacHoOCTKU, TO PACCTOAHUA A0 OPYIMX HacTen Lenu
JOMKHbI COOTBETCTBOBaThL 6.5.1.

[Ons ypoBHelW BUAa B3pbIBO3aLLUTLI «ia» U «ib» cpabaTbiBaHWe NpefoXpaHUTENEen He ABMAETCH YYNThI-
BaeMbIM NOBPEXOEHUEM U OOMMKHO ObITh PACCMOTPEHO.

MpenoxpaHWuTenb OOMKEH MMEThb OTKIHOYaKLLYH CMOCODHOCTL (MepeMeHHOro UMM NOCTOSIHHOIo TOoKa,
B 3aBMCUMOCTWN OT 0BCTOATENbCTB) HE MEHEE MaKCMMAanbHOMoO OXWAAeMOoro Toka Lenu, B KOTOPOW OH ycTa-
HoBMeH. [Ina cucTem anekTpocHabXeHWs, OeNCTBYILWee HanpshkeHUne KoTopbix He npesbiwaet 250 B ne-
PEMEHHOIO TOKa, OXMAaemblil Tok obbl4HO cHuTaeTcs paBHbiM 1500 A nepemeHHoro Toka. Pasmbikatolas
cnocoBOHOCTL NpeaoxpaHuTensa onpegenseTca B cooTeeTcTBUM ¢ FOCT IEC 60127-1 — TOCT IEC 601274,
FOCT IEC 60127-7 vnu [14] n ponmxHa BbITe yKa3aHa M3roToBMTeNnem npegoxpaHutenein. XonogHoe conpo-
TUBMEHWE He [OIIKHO YYUThIBATLCS NpW oueHke TpeboBaHui K obecrnedeHno OTKMNKYakLen cnocobHoCTu
npegoxpaHuTens.

MpumevyaHue — [laHHoe TpeGoBaHWE HE UCKMIOYAET UCMONL30BAHKUSA XONOAHOMO CONPOTUBIEHWSA ANS OrpaHn-
YeHWs TOoKa B OCTaNbHOM YacT¥ Lenn Mnu Ang 3alutel ApYrMX KOMAOHEHToB. Cm. 7.4.2.

Ona coenHUTENbHLIX KOHTAKTHLIX CPEACTB, Y KOTOPLIX YKa3aHo U, OTKMoYawuas cnocobHOCTL npe-
OOoXpaHmTens MoxeT BbiTe He 1500 A. B Takom crnyyae M3roToBUTENb OOIMKEH ykasaTb B PYKOBOACTBE MO
akcnnyaTauun makcuManbHblid oXuoaeMblid TOK, 4ONYCTUMbIA AN Uenu.

Ecnu gons orpaHudeHnss oxXuMOaemMoro Toka 40 3Ha4YeHWUs, He NMPEeBLILIAKLLEr0 HOMUHAMNBHYO OTKITHO4Ya-
HOLLYH CNOCOBHOCTE NPefOXpaHNTENs, HEOBXOOUMBLI TOKOOrPaHUYMBAKOLWMIA KOMMNOHEHT UNW YCTPOWCTBO, TO
OH(0) AoMXeH (OOMKHO) BbITh KOMMNOHEHTOM, OT KOTOPOTo 3aBUCUT UCKPOBE30MacHOCTb C HOMWHAMBHBLIMK Xa-
pakTepucTUKaMn He MeHee:

- HOMWHanbHbIA TOK 1,7/, C y4eTOM NMPUMEHUMbIX KO3 MHDULNEHTOB 6e30macHocTy;

- HOMWHanbHOe HanpsikeHwe ¢ npuMeHeHneM koaduunerTa 6esonacHoctn 1,0, Hanpumep U, nnu

U:n

i
- HOMWHanbHaa MOLWHOCTb (1 ,T'J,n)z, YMHOXEHHaA Ha MakKCumMalribHOe CONpoTUBIeHne orpaHM4YnTesbHO-
ro yCTpOﬁCTBa C y4eTOM NPpUMEHAEMbIX KO:BCbelAU,MEHTOB Be3onacHocTu.
PaSﬂeﬂMTeanHe PacCTOAHUA MeXxOy pe3ncTopamMn crnegyet onpefenAaTb C UCMOJIb30BaHMEM Hanpaxe-
HINA (1’7.1,1'7)’ YMHOXEHHOIo Ha MakCMMalibHOe CONPOTUBIEHNE pe3nucTopa.
7.12 NepBUYHLIE 3NeMeHTLI, 6aTapen, akKyMyNATOPLI M aKKyMYNATOPHbIe GaTapen

7.12.1 Obwune TpeboBaHuA

Bonpeku tpeboranusim [OCT 316710.0 k anemeHTam n Batapesm, B uckpobesonacHbIX yCTPONCTBAx
aneMeHTbl U OaTapen paspeluaeTcs NOAKM4aTe napanfenbHo NpyM YCNoBUK, YTO MCKpoBe3onacHOCTb He
HapywaeTtcd. Hanpumep B 5.3, 5.4.4, 7.12.3 1 9.14.3.3 paccMarpmealoTCca B YCIOBUAX KOPOTKOIO 3aMblKaHUA
OAHOro MIN HECKOMNbKMX NapanfenbHbIX 3a1IeMeHTOB Ui MOHUCTOPOB.

Mpumevyanune — Tpeboeanne MOCT 31610.0 o napannensHOM MNOAKNOYeHUU BaTapeil NpUMeHseTcs K ane-
MeHTaM 1 Gatapesam B CBA3aHHLIX YCTPOWCTBAX, KOTOPLIE 3alUMLLEHbI APYrMM BUOOM B3pbIBO3ALUWTHI, YKasaHHbIM B
OCT 31610.0.

HekoTopble TUNbI aneMeHTOB 1 batapei, HanpumMep HEKOTOpkIE M3 MUTWEBbLIX, MOTYT B30PBaTLCSH NMPU KO-
POTKOM 3aMbIKaHUK N1 0BpaTHON 3apsake. Takue TUMbl 3NEMEHTOB JOIMKHLI COOTBETCTBOBATL NPUMEHUMBIM
TpeboBaHuAM 6e30MacHOCTM COOTBETCTBYHLUMX NPOMBbILWMNEHHbIX CTAHAAPTOB, Hanpumep [15], [16] unu [17].

PykoBoacTBa no akcnnyartauuuy 1, ecriv 3TO BO3MOXHO, MapKUpoBKa YCTPOWCTBA LOMKHbI oTobpaxartb
nobble Mepbl NPeJOCTOPOXKHOCTA B OTHOLUEHWKM 3NEMEHTOB 1M BaTapen, KoTopble [OImKeH cobnogaTh Nosb-
3oBaTtensb.

Ecnu 6atapeu npedHasHayeHbl ONs 3aMeHbl Nofb3oBaTenem (Hanpumep, ecnu npuMeHuMel 7.12.7 unu
7.12.8), TO Ha yCTPOWCTBO JOMKHa ObITe HAHeCceHa NpedynpeduTensHas Hagnuck, Kak yKkasaHo B nepevucrne-
Hum a) 11.2.

Ecnu ucnonbaytoTca akkymynaTopHble 6aTapen, HO UX HEMb3A 3apsaXaTh B OMacHOW 30He, TO Ha YCTPOW-
CTBO OOmkHa BblTb HAHECeHa NpefynpeanTenbHas HAAMUCb, Kak yKkasaHo B nepeducneHuun c) 11.2.

Ecnu anemeHThl Ny BaTtapen 3apsaxaloT B OMacHbIX 30HaxX, TO NPW OLIEHKe YCTPOWCTBA Lenu 3apsaaku
OOMKHbI BbITb MONHOCTEIO ONpedeneHsl U oueHeHbl. CucTeMa 3apsaku AoMmKHa DbiTb Takoi, 4Tobbl B YCNOBU-
AIX, YKa3aHHbIX B 5.2, HanpskeHne U TOK 3apafHOro yCTPOMCTBA He npeBbilanu npeaenos, ycTaHOBNEHHbIX
M3roTOBUTENEM 3nemMeHTa unu batapeu.
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Ecnu B nckpobesonacHom obopygosaHuy ANs YPOBHEN B3pbiBO3aluTel obopygosanuns Da wnv Db npwm-
MEHSIIOTCA aN1eMeHTbl U baTtapen, KOTopbie 3apsKalT BO B3PbIBOOMACHLIX 30HAX, TO MPW UX UCMBITAHWUAX Ha
NOBLILLEHWE TEMMEpPAaTYpbl 1 YTEYKY aNeKTponuTa, ykasaHHelx B 9.14, Takke HeoBXoAWMO y4uTeIBaTh YCNOBMS
3apsAaKu.

7.12.2 KoHCTpyKUMA 3neMeHTOB U 6aTapel, MCNonb3yeMbIX B UCKpobGe3onacHbIX yCTPOMUCTBAX

OnemeHTbl M Batapeu, ucnonbayemMble B MCKpobe3onacHbix yCTPONCTBAX, OOMKHbI ObiTh UCMbITAHBI UK
oueHeHbl B cooTBeTcTBMM ¢ 9.14.3 Ha cnocoBHOCTL K MCKPOBOMY BOCMNAaMEHEHWIO M HArpeBy MOBEPXHOCTU.
KoHcTpykumMs anemeHTa unu 6atapen gomkHa 6blTb OAHOMO U3 CneayroLwmx TUMNOoE:

a) repMeTuYHbIEe 3MEMEHTHI;

b) anemeHTbl UNK BaTapewn ¢ perynupyemsim KnanaHowm;

c) anemeHTbl UnW GaTapew, KOTopble MpefHasHavyeHbl ANS repMeTM3auny aHanoruyHo a) u b), sa mc-
KM4YeHNeM ycTporicTBa cbpoca gaBneHus.

[nsa Taknx anemeHToB UNK 6atapen He fgomkHO TpebosaTbest fo6aBNEeHWs ANEKTPONUTa B TEYEHWNE CPO-
Ka KX cny»0bl, 1 OHW JOMKHBI BbITb CHABKEeHbl FepMETUYHBIM METanMYeCcKUM UMK NNAcTUKOBbIM aKKyMYyns-
TOPHbBIM KOHTEAHEPOM CO CrefyloLlen KOHCTPYKUNEN:

1) uenbHOTSIHYTOW (6eCLIOBHOM), LUTAMMOBAHHON UMW NMUTOW, BLIMOMHEHHOW NMaBNEHWEM, CBApPKON UMK
CKMENKON ¥ YNNOTHEHHOW Pe3WHOBBIMW WMWM MacTMacCoBLIMU TEPMETU3NPYIOLWMMUN YCTPONCTBaMMU, OUKCH-
pyeMbIMWU KOHCTpYKUMen obonoykn u obecneynBatwMMy NOCTOAHHOE YNNOTHEHUE, TAKUMW KaK NpOKNagku
(LWanbbl) M KONbLEBLIE YNNOTHEHWUS;

2) yactn obOMoYKK, BbINOMHEHHbIE MeToaoM ofxaTus, roppupoBaHus, ycaaku, a Takke cknagdvartble
KOHCTPYKUWW, HE YOOBNETBOPSAIOLLME NepeyYncreHHbiM Bbille TpeboBaHuaM, Uiy YacTn obonoyek, B KOTOPbIX
MCMNOMb3yKT MaTepuansl, NPoOHVLaeMble AN rasa, Hanpumep Ha byMa)KHOW OCHOBE, He CHUTaKTCH repMeTuy-
HBIMU;

3) ynnoTHeHWe BOKPYT BbIBOAOB AOMKHO BblTb CKOHCTPYMPOBAHO, KaK ONUCAHO BbILE, UMW 4OCTUrATbLCH
3anNMBKON TEPMOYCaXXMBaKLWMMCH UM TEPMONAacTUYHBIM KOMNayHOOoM;

d) anemeHTbl Mnu Batapewn, repMeTU3MPOBaHHbIE KOMMAaYHOOM, W3rOTOBWMTENMb KOTOPOro rapaHTupyet
BO3MOXHOCTb €r0 UCNOoMb30BaHUA C AaHHBIM 3MEKTPONMTOM U ero cooTBeTCTBUE 6.6.

CoctBeTcTBME a) Mnu b) noaTeepxaaeTcs Aeknapauven narotosuTens anemeHTa unu barapen. Coot-
BETCTBUE MepedyucrneHnsM c) unu d) oueHMBaeTcsd NPOBepKOW HenocpeAcTBEHHO anemeHTa unu batapeu u,
roe HeoBxoauMo, UX KOHCTPYKTOPCKUX YepTexen.

Mpumeuyanue — [eknapauneil 0 COOTBETCTBUMN CHUTAETCH CrieunduKaLmMsa M3roToBUTENs, B KOTOPOI yKasaHo
COOTBETCTBUE NPUMEHUMbIM CTaHAAPTaM AN repMeTHMYHBIX SNIEMEHTOB UMK ANEMEHTOB C PerynupyeMbIM KrnanaHom. He-
06X04MMOCTb NPOBEPKA COOTBETCTBUA aNeMeHTa UNnn 6atapeu cneundukaluuy U3aroTOBMTENA HAaCTOSLLMM CTaHOapTOM He
pernaMmeHTUpYeTCS.

Ecnu 6aTtapes cOCTOUT U3 HECKOMNbKUX OTAEMNbHbLIX 3NIEMeHTOB unu 6atapeid MeHbllero pasmepa, 06b-
€0WHEHHbIX B 3aKOHYEHHY KOHCTPYKUMIO ¢ cobniogeHnem TpeboBaHui K pazaeneHno u apyrux TpebosaHui
OaHHOro ctTaHgapTa, TO KaXKAblA TN OTAENbHbLIX 3NeMeHTOB unn GaTapen MeHbluero pasmepa gonxeH bbiTb
MOABEPrHYT MCMbITAHUAM, yKazaHHbiM B 9.14.3. [Ina BaTapei, CKOHCTPYWPOBaHHbBIX C BHYTPEHHUMW pasfe-
neHuaMu, oTBevalLwwMn TpeboBaHmam 6.5.4.2, KOpoTKoe 3aMblKaHue MeXay SMeMeHTaMu He y4MTbiBaeTcA.
OpHako noBpeXgeHne KOpOoTKMM 3aMblKaHWeM O4HOro aneMeHTa cnejyeT paccmMaTpyBaTth Kak HeyduThiBae-
MO€ MOBpexaeHue, 3a UCKMIYEeHWeM TOro, 4TO NPKW UCMbITAHUK MO ONPeaeneHuio TemnepaTypbl MOBEPXHOCTH
YYUTbIBAETCH TOMBKO OAWH 3NEMEHT, HEe UMEIOLLMA KOPOTKOro 3aMblKaHUSA.

Ecnu To4YHble cBegeHUsA O KOHCTPYKLMW OTCYTCTBYIOT, TO CHMTAOT, YTO MEexAy BHELHUMW KnemMmamu
DaTapeu BO3HWKAET KOPOTKOE 3aMblKaHUe.

7.12.3 YTeuka anekTponuTa

OnemMeHThl ¥ DaTapen JOMmKHbI ObiTe MMO0 TAKOro TMNa, U3 KOTOPOro He MOXET BbiTh YTEYKN 3NeKTponu-
Ta, b0 OHWM JOMXKHbI BbiTk 3aKPbIThl, YTOOLI NPEQOTBPaTUTL NOBPEXKAEHWE 3MEeKTPONTMTOM KOMMOHEHTOB, OT
KOTOpbIX 3aBUCUT MCKpobe3onacHOCTb. 3nemMeHTel U BaTapen, He 3akpbiTbie ONs NpegoTBpalleHnsa NoBpeX-
OeHUA NckpobesonacHon Uenu anekTponMToM, A0 KHbl ObiTb UCMbITAHbI B COOTBETCTBUK C 9.14.2 UNK A0NKHO
ObITb NOMyYeHO NMCbMEHHOE NOATBEPXAEHME OT U3roToBMTENs aneMeHTa/6batapen o ToM, YTO M3OenuMe cooT-
BeTcTByeT 9.14.2. Ecnv anemeHThl 1 6aTapeun, U3 KOTOPbLIX NPOTEKaeT aNeKTPonuT, repMeTU3npoBaHbl B COOT-
BETCTBMK C 6.6, TO Nocne repMeTM3aLUn OHU JOIMKHbI DbITh UCMbITAHbLI B COOTBETCTBMU ¢ 9.14.2.

7.12.4 BeHTnnauua

Ecnn nckpobesonacHoe yCTPONCTBO COAEPXKUT 3apsiKeHHbIe aneMeHTbl v 6atapeu, To M3roTOBUTENDb
OOMKeH NPO4EMOHCTPUMPOBATh, YTO KOHLIEHTPAaLMA BOOOpOo4a He MOXeT npeBbiwaTh 2 % no obbemy B nwbom
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cBobogHOM 0B6beme YCTPOWCTBA, COAEPKALLEro SMeKTPUYECKNE UMM 3NEeKTPOHHbLIE KOMMOHEHTbLI UMM coeau-
HeHusA. B kadyecTBe anbTepHaTuBbI, €CMYM YCTPOWCTBO COOTBETCTBYET TpeboBaHWsiM YPOBHEN BUAA B3pPbIBO-
3aWwmThl «ia» unu «ib» n nogrpynnsl 1IC, TpeboBaHWe HanNWUUA OTBEPCTWUIA ONSA Aerazauun UM orpaHuyeHus
KOHLeHTpauumM Bogopona He NpuMeHseTcs.

I puMmedYyaHne — HacTtosawmi CTaHOapT He Tpe6yeT NpoBepPKM COOTBETCTBUA KOHUEHTpauun Bogopoda TexHu-
YECKUM XapaKTepuCTUKamM N3rotoBmTend 6aTapeM.

KoHTelHepel ans Gatapell AN NepBUYHLIX 3NEMEHTOB U BaTtapei U akkyMynsiTOPHbLIX 3MEMEHTOB U
Batapei ¢ perynupyemMelM KnanaHom B nckpobesonacHbIX YCTPOMCTBAX, KOTOPbIE rEPMETUYHO 3aKpbiThl (6e3
BUOWMbIX BEHTUMASLWOHHBIX OTBEPCTUI, TAKUX KaK OTBEPCTUSA, MPOTEYKW UMW LLENN), LOIDKHLI ObiTh UCMbITAHBI
B cooTBeTCTBMU € 9.14.4, a AaBneHne BHYTPU KOHTelHepa A1 DaTapein JOMKHO ObiTh Bbile aTMocdepHoro,
Ho He npesbliwaTth 30 kMMa (0,3 bap).

[epMeTUYHbIE 3NEMEHTHI, U3 KOTOPbIX BHO HE MPOMCXOAUT YTeYKa raza BO BpEMS UCMbITAHWIA, yKa3aH-
HbIX B 9.14, n KOHTeNHepbl Ansa 6aTapen, B KOTOPLIX 3aKMNOYeHbl TAKMe 3NeMEeHThI, HEe NMO4NEeXaT UCMNbITaHUAM
B cooTBeTcTBUM C 9.14 .4,

M pnMmevYyaHne — Bonee Bbicokue gaeneHus MOryT BO3HWUKHYTb B repMETHYHbIX 3NemMeHTax U C perynmpyeMbim
KnanaHoM. JNeMeHThIl C perynupyemMbiM KnanaHomMm orpaHnymMBaloT gaBrneHue o 3Ha4YeHWA, KOTOpoe MOXET BblOepXKaTb
aneMeHT, Kak YKa3aHO N3rotoBuTenem.

7.12.5 HanpsaxeHue Ha aneMeHTax

[nsi OUeHKN 1 UCNBbITAHUIA HanpsKeHWe Ha 3neMeHTax JOMKHO COOTBETCTBOBAThL 3HAYEHMID, YKa3aHHO-
My B Tabnuuax MOCT 371670.0, OTHOCALLMXCA K MEPBUYHBLIM 3NeMeHTaM U akkyMmyrnstopam. Ecnv anemeHT He
yKasaH B aTux Tabnuuax, To ero HeobxoguMMo UCMbITaTb B cOOTBETCTBUM € 9.13 Ana onpedeneHus makcumans-
HOrO HanpsbKeHWst XonocToro xoga npu Temnepatype (23 + 5) °C v nocne 3apagky No yKasaHHOMY W3roTo-
BUTENEeM YCTPOWCTBa MeTody. HoMuHanbHoe HanpseHue OOMKHO COOTBETCTBOBATh 3HAYEHMIO, YKasaHHOMY
W3roTOBUTENEM 3MEMEHTA.

7.12.6 bBatapeu B oGopygoBaHum, 3alMLEHHOM pa3fMYHbIMA BUAAaMU B3PbiBO3aLWMThI

Mpumep — faHHbIl noGNyHKM MOXem NPUMeHsIMbCS K 06opydoeaHuro ¢ py2um eudoM 83pbIso3aujumbl
(Hanpumep, e3pbigoHenpoHuyaemMoli obono4koll), 8 cocmae komopozo exodum 6amapes u yenu, mpebyroujue
npumeHeHus euda 83pLIso3aliumbl «UcKpo6Ge3onacHas aneKmpuYeckas uernb», KOMopkle MPUMeHSIIomcs, kozda
8HEeUWHUL UCMOYHUK NUMaHus OMK/Yarom U omKpbIearom Kopryc eo e3pbieoonacHoli cpede.

[OaHHble TpeboBaHWA OONONHAKT TpeboBaHUA APYrX BUAOB B3PbIBO3ALLMTHI.

BaTapelHbIn oTCek MUNu cpefcTBa KpenneHus BatapelHoro otceka K obopyaoBaHUK OOMKHbI BbITh
CKOHCTPYMpPOBaHbI Tak, YTOObl MOXHO BbINO YyCTAHOBUTL M 3aMeHWUTL BaTapelo Unu Bech GaTaperHbln OTCEK,
He Hapylwas uckpobesonacHocTb 0bopygoBaHms.

Mpy NpUMEHeHWM pesncTopa Ans orpaHudeHna Toka Datapeun ero HOMWHAan OOM¥eH COOTBeTCTBO-
BaTh 7.4.2.

TokoorpaHUYMBaKLLME PE3UCTOPLI, BKMHOYEHHbIE MOCNenoBaTeNnbHO C aneMeHTamu unu batapesamu,
AOMKHbI BbITh paccynTaHbl Ha MakcuManbHoe HanpsikeHue U, ecnv He npegycMoTpeHa uHas 3awmra. B
3TOM Criyyae 3aliuTa MoXeT OblTb AOCTUIHYTa UCNOMNb30BaHWEM OAHOro CTabMNMTPOHa, pacCHUTaHHOIO B CO-
oTBETCTBUM C 7.7.2.

TokoorpaHu4MBatoLne ycTponcTea, Heobxogumele ans obecnedvenns 6esonacHocTy batapewn, He 0bs-
3aTeNbHO AOM¥KHbI BbITb HEOTHLEMMNEMON YacTeio BaTapen.

7.12.7 Batapewu, ucnonb3yembie U 3aMeHsieMble BO B3pbIBOONACHLIX cpefax

Ecnu baTtapes npegHasHayeHa onsa UCNonb30BaHMS U 3aMeHbl BO B3pbIBOOMACHOW cpeae u ans obe-
cnedveHust ee BesonacHocTy TpebyeTcsa NpUMeHeHWe TOKOOrpaHUYMBaIoLLIEero yCTPOMCTBa, To DaTapes 1 TOKO-
orpaHvMYMBaloLLMe YCTPONCTBa AOMKHbI NPEACTaBNATe COD0M NONHOCTEK 3amMeHseMblin brok. 3ToT 6nok gon-
XeH ObITb repMeTU3VpoBaH UMK 3aKpbIT TakMuM 0Opa3om, 4ToObl ObiNKM JOCTYNHEI TOMLKO UCKpobe3onacHble
BbIXOOHbIE KMEMMbI UMNKU MCKpobesonacHble KNeMMbl, 3alliULLEHHBIE COOTBETCTBYOLWUM 0bpasom ons uenen
3apaaKu.

Brnok gonxkeH 6bITh NoABeprHyT UcneiTaHuo cbpacsiBaHmem no FOCT 371610.0, npu 3TOM NpeaLlecTBy-
lollee eMy UCMblTaHWe Ha YAapoCTOMKOCTb He NpoBodAT. KOHCTPYKUMIO CHMTAIOT BhlAepXaBLUen UChbliTaHue,
eCcnu Npu UCNbITaHUU He NPOUCXOANT BbINadeHUs UM OTCOeQUHEHUS TOKOOrpaHW4MBatoLLEero yCTPOUCTBA UMK
3MEeMeHTOB NUTaHMs OT Bnoka TakMMm 0Bpasom, 4ToObl HapyLWKTb MCKpODEe3onacHoOCTb Brnoka.
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7.12.8 CMmeHHble GaTapeu, UCMONb3yeMble, HO He 3aMeHsieMble BO B3pbIBOONACHbIX cpegax

Ecnun ona snemeHTa unu 6atapeun TpebylTcs YCTPOWCTBA OrpaHuydeHns Toka ans obecnedeHusa 6es-
OnacHOCTKU camon batapeun U OHU He NpefHa3HavyeHbl ANS 3aMeHbl BO B3PLIBOONACHOW Cpee, TO OHW AOIMKHbI
ObITb 3aLWMLLeHbl cornacHo 7.12.7 unu, B Ka4ecTBe anskTepHaTUBbl, MOMELLEHbI B KOPNYC, KOTOPbLIA MOXHO OT-
KPbITb TOMBKO C NOMOLL LI UHCTPYMEHTa UK BrIOKMPOBOYHOTO YyCTPOMCTBA B cooTBeTcTBUM ¢ FOCT 31610.0.
YCTpOMCTBO TalkKe JOMKHO COOTBETCTBOBATL CNeayLWUM YCNoBUAM:

a) baTapelHblil OTCEeK UMK CPeacTBa KPenneHUs AoMKHbl BbiTh YCTPOEHb! Tak, YTobbl 3aneMeHT unmn 6a-
Tapew MOXHO Obifo ycTaHaBNMBaTh U 3aMEHATb, HE Hapylasi MCkpobes3onacHOCTb YCTPONCTBa;

b) nepeHocHble roToBbIE K MCMOMB30BAHUIO YCTPOWCTBA, Takue Kak paguonpuemMHUKU U npuemonepe-
OaTynKn, JOIMKHbI BbITh McnbiTaHbl cbpackiBaHvem no FOCT 31610.0, npu 3TOM NpedLUecTByOLlee eMy UC-
NblTaHWe Ha YOapoCTOMKOCTb He NMpoBoAAT. KOHCTPYKUMIO cUMTaKT NpUemMneMon, ecrniv npu UCMbITaHUU He
NPOMCXOAUT BbiNageHUst MW OTCoeauHEHWS BaTapen WiKn 3MemMeHTOB OT YCTPONCTBA, B Pe3ynbTate KOTOPbIX
MOXeT BbITh HapyLweHa nckpobesonacHOCTb YCTpoNcTBa unu batapew;

C) YyCTPOMCTBO AOMKHO BbiTb CHabXeHO npegynpeauTensHON Haanuckto, Kak ykasaHo B 11.2 b).

7.12.9 BHellHMe KOHTaKThbI ONA 3apagku 6aTtapen

BHelHWe 3apagHble KOHTaKTbl GaTapei AoMmkHbI 0TBeYaTh TpeboBaHMam no 6.3.5.

7.13 Nbe3oanekTpuyeckme ycTpoucTea

|_|b93OSJ'IEI{TpW-IECKMe yCTDOi?ICTBa, KpomMe KBapLUeBbIX reHepaTtopoB (Hanpwmep, TaKTOBbLIX reHeparto-
pOB), AOIMKHbI BbITk MCNbITaHbLI B cOOTBETCTBMM € 9.11.

,D,J'IFI YPOBHA BWAa B3PbIBO3aLLNTbI «ic» ucneltaHue no 9.11 BLIMOMHSAKT TOMLKO B TOM crniydae, ecnun
NbE303NEeKTPUYeCKad Uuenb MOXeT BbITb 3aKopo4eHa HanpAaMyr, HanpuMep M3-3a HeCOOTBETCTBYKLWKMX pac-
CTOAHUIA UNK npAMOro nogkKni4vYeHMa UCKPOBbLIX KOHTAKTOB. PazpenutensHiie pacCcToAaHuA onpenensaT C npun-
NOoXXeHWnem HanpsaxXeHud, KoTopoe 3aBUCUT OT yCHOBI/l]?I JKcnnyataunu:

Ei) HOpMarnbHOIo paﬁoqero HanpsxeHuqa uenu, Korga I'IbeBOBJ'IEKTDH‘-IECKMPI SNeMeHT He noaBepraeTcs
yoapam B HOpMalibHOM pexXxume 3Kcnnyaraunn;

b) MaKCUManbHOro HanpsaXxeHnsda, co3gaBaemMoro npu UCnbiTaH o 9.11, korga F]I::ESDSJ'IQKTDW-IECKMI;'I
ANEMEHT NoABepKeH yaapaM B HOpMarnbHOM peXume akcnnyarauumn.

7.14 dnemMmeHTbI AnNA oGHapyXeHWUA ra3os

7.14.1 dneKkTpoxnmu4yeckue

[Mpw oueHke COOTBETCTBUA MO NCKPOBOMY BOCMMNaMEHEHWUI0 cneayeTt Yy4UThiBaTb BAMAHWE SMNeKTPOXUMU-
UYECKUX 3NeMEHTOR AN oBHapyKeHUs ra3oB Ha HanpskeHne 1 Tok. OQHAKO He HYXKHO YUYMTbIBaTh UX BIIMAHME
Ha MOLLHOCTb MpUW OLEeHKe TenmnoBoro BOCNnaMeHeHus.

7.14.2 KaTanutuyeckue

Katanutudeckne paTyvki OOMNYyCKaeTcAa MPUMEHATb TONMbKO Ansi uckpobeszonacHoro obopyaoBaHus
rpynn | v Il v nogrpynn [IA n 11B.

[Mpn oueHke TeNNOBOro BOCMNMaMEHEeHUs cnefyeT y4uTbiBaTh MOBbILWEHWEe TemnepaTtypbl BCneacTeue
Harpesa Npw KaTanuTU4ecKon peakumu cornacHo 5.4. 3To MOXHO caenartb NyTemM NpUMeHeHUs UCNbiTaHUaA Ha
BOCMIaMeHeHWe ManbiX KOMNOHEHTORB, NpuBegeHHoro B FOCT 371670.0.

7.15 WoHucTopbl (CynepkoHAeHCaTOPbI)

VoHwcTOopbl paspeluaeTca NOAKMKYaTh NapannensHo B uckpobesonacHom obopyaoBaHUW Npu yCrioBuK,
4YTO McKkpobesonacHoCTb He HapyLuaeTcs.

HanpshkeHue, nogaBaemoe Ha MOHUCTOP, HEe OOMKHO NpeBbIlWaTe Npefen, ykasaHHbl U3roToBUTeneM,
Jaxe Mpy HanM4YuMn HEUCNPaBHOCTEN B COOTBETCTBUM € 5.2. JKCNnyaTauuoHHasa TeMnepaTypa MOHUCTOPOB He
OOMKHa NpeBbiWaTte AOMNYCTUMbIE Npeaernbl, yCTaHOBMEHHbIE U3roTOBUTENEM MOHUCTOPOB.

[Mpu paccMoTpeHun BAUAHNA MOHUCTOPA Ha HOMWHAIBbHYI0 MOLHOCTE KOMMOHEHTOB, OT KOTOPbIX 3aBu-
CcWUT Mckpobea3onacHOCTb, a TaKkke Ha ONacHOCTb TEPMUYECKOr0 BOCMIAMEHEHWA, MOXHO NPEANONoOXnTb, YTO
OH MMEET 3anaceHHy dHEepruni, orpaHNYeHHy0 yKa3aHHOW EMKOCTLIO.

Ona ypoBHel B1uaa B3pbIBO3aALWNTLI «ia» U «ib»:

a) NoBpeXOeHWe NOHUCTOPOB B (DOpPMeE KOPOTKOrO 3aMbIKaHUS AOIMKHO DObITe HEYYNThIBAEMbLIM MOBPEX-
OeHuewm;

b) ecnu k moHUcTOpam MoxeT BbiTb NpUMeHeHa obpaTHas NonNAPHOCTbL, JomKkHa BbITh NpegycMoTpeHa
3alunTa B COOTBETCTBUM € 7.7.2; 1
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C) MOHWUCTOPLI OOMKHbI ObITk MOABEPrHYTLI UCTLITAHWIO Ha YTeYKy anekTponuTa no 9.14.2 unu cooteeT-
cTBOBaThL TpeBOBaHUSAM K KOHCTPYKLMKU U XapakTepucTukam no [718]. Kpome Toro, MOHUCTOPLI AOMKHBLI NoaBep-
raTbCA UCMbITAHUAM Ha MCKPOBOE BOCTNNAMEHEHWEe U TEMMNepaTypy NOBEPXHOCTH, yKasaHHbIM B 9.14.

MpumeyvaHue
voHucTopa [18].

— HacToawmn CTaHOdapT He Tp86y9T NPOBEPKN COOTBETCTBUA CI'Ieu,MCpMKaLI,MM N3roToBUTENA

,D,J'[FI YPOBHA BUOA B3PbIBO3ALWUATHI «icy» WNOHWUCTOPbI CHNTAKT NOBpexXaeMbIMU, KaK YKa3aHO B 1:2.

7.16 YcTponcTBa, ucnonb3yeMble ANA orpaHUYeHMA TeMNepaTypbl

7.16.1 Obwue TpeboBaHuA

[na ypoBHel BUAA B3pbIBO3aALWMTI «ia» 1 «ib», ecrnv oHW He cooTBeTcTBYIOT 7.16.2 unn 7.16.3, noBpex-
LeHve YCTPOWCTB, UCMONb3yeMbiX 48 OFPaHNYeHMs TemnepaTypbl, npu nioboM 3Ha4YeHWM COonpoTUBMEHWUS
MEXOY Pa3oMKHYTOW LieNbl U KOPOTKMM 3aMbIKaHUEM [OIMKHO CYUTATLCH HeYUYMThIBAEMBIM NOBPEXAEHUEM.

[Ons ypoBHA BMOa B3pbIBO3ALUNTHI «iC» PE3MCTUMBHLIE YCTPOWCTBA, MCMOMb3yeMble ANsl OrpaHU4eHus
Temnepatypsbl, He cooTBeTCcTBYOWMe 7.16.2 unun 7.16.3, cunTaloTes BhilWeAWUMK U3 CTPOS, Kak YKaszaHo B 7.2.

TpeboBaHua 7.16 He pacnpoCTPaHsIOTCH Ha Pe3nCTOPbl, yKasaHHble B 7.4, UnWM npegoxpaHuTenu, yka-
3aHHble B 7.11.

7.16.2 YcTpoiicTBa, Ucnonb3yemMble AN OrpaHU4eHusi Temnepartypbl

7.16.2.1 Obwwme TpeboaHua

YcTponcTea, UCNoNb3yeMble AN OrpaHWYeHus TeMNepaTyphl, BKIKYAsa AATYUKM TEMNepaTyphl, MOryT
WCMOmNb30BaTbCA ANSA OrpaHUYeHns TeMnepaTypsl B Lenax obecnedeHusa nckpobesonacHocTH, eCni OHU COOT-
BeTcTBylOT 7.16.2.2 unn 7.16.2.3, unu 7.16.2.4, a Taioke npu crnegyowmx ycrnoBusx:

a) OHMW OUEeHeHbl B COOTBETCTBMK C TpebGoBaHuamu 7.1;

b) MmeeTca [OCTaTOYHLIA TEMNMOBOW KOHTAKT MeXay YCTPOWCTBOM, MCMONb3yeMbIM AMsi OrpaHuyYeHus
TeMnepaTypsbl, U 3aliullaeMbIMK YaCcTAMU, KOTOPbIA HEOBXOOMMO NPOBEpPUTL B COOTBETCTBMMU € 9.3;

C) BHelUHWe COeAWHEHUs] YCTPOWCTB, UCMOMNb3YEMbIX OIS OFPaHUYEHUS TEMMNEPATYPbl, COOTBETCTBYOT
6.5.1, Ho TpeboBaHWA K pazgeneHnd He AOMKHLI MPUMEHATLCA K BHYTPEHHEN YacTu YyCTPOWCTB, UCnonb3aye-
MbIX AN OrpaHUY4eHns Temnepartypsbl.

7.16.2.2 laT4nkn Temneparypsbl

[atynkmn TemnepaTypbl AOMKHbI COOTBETCTBOBATL CriegyroLmnm TpeboBaHmam:

a) MCNonb30BaTLCA B LENW ynpaeneHus (Hanpumep, UCMOMNb30BATLCS B COMETAHUWU C YMNPaBMSAEMbIM
OrPaHUYUTENBHLIM NONYNPOBOAHUKOM); 1

b) paccmatpuBaTbhCs Kak cnocobHble K MOBPEXAEHUIO B COOTBETCTBUM € Tabnuuen 19.

Tabnuua 19 — HomuHanbHble XapakTepUCTUKKA U BUABI NOBPEXAEHWUI OATYMKOB TEMMNEPATYPHI

KoadpdpmumeHT BesonacHocTy,
ﬂpMMEHﬂBMbIﬁ K HOMWUHanNnbHbLIM BM,E[ noBpeXxaeHua
YpoBeHb BUAa Xapaktepuctukam®
B3pbIBO3aALLUTLI
KopoTkoe
a a < c <
U I P O6peie uenn AN CIAETE 0<R; =
; . YunTeiBaEMOE YyuTeiBaemoe YyuTteiBaemoe
«ia» n «ib» 1,0 1,5 1,5
noBpexaeHue noBpexgeHue noBpexgeHne
. 1,50
«icy 1,0 1,0 100 He npumenseTtca He npumensetca He npumenseTtca

bCm. 71.

a [me ykasaHo.

¢ HanGonee onacHoe CONPOTUBIEHUE UMW Er0 SKBUBANEHT (HanpuMep, HanpskeHWe TepmMonape!) npu Tpebyemoi
MaKCcUMarnsHOM TeMnepaTtype.

7.16.2.3 KoMmmyTauuoHHbIE YCTPOWCTBA, UCMNONb3yeMble 515 OrpaHnYeHna TeMmnepartypbl

HeBoccTtaHaenueawWwmMecs TepMonpeaoxpaHuTenn, a TakkKe camoBOCCTaHaBNUBAOLWMECH TepMOBbI-
KNioYaTenu Unu TennoBbie pacLuennTenu SOMKHbI paccMaTpuBaTHCH Kak CNocobHbIe K MOBPEXOEHMIO B COOT-
BETCTBUK ¢ Tabnuuen 20.
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Tabnuua 20— HoMmWHanbHbIE XapakTEPUCTUKMA WU BMAbI NOBPEXOEHWIA KOMMYTaLMOHHBIX YCTPOUCTB, UCMOSb3YEeMbIX
ONs OrpaHUYeHns TeMMNepaTyphbl

KoadhdmumeHT BesonacHocTw,

yDOBeHb BMaA npuMeHAaemMbl K HOMUHanbHbIM BI/!,CI, nospexaeHua
B3pLIBO3ALLMTEI XapakTepucTUKam
u ! P ObpbiB uenm @ 0<R<=
. . Yunteisaemoe D ©
«ia» n «ib» 1.0 1,0 He npumeHsetca He npumenseTca
noBpexaeHue
«ic» 1,0 1,0 He npumeHsaetca He npumeHseTcsa He npumeHseTcs

2 Mpn MakcMmansHo TeMnepaType OTKPbIBaHUSA.
b CyuTaloT, YTO Ha YCTPOICTBE, COOTBETCTBYIOWEM MOCT IEC 60691, He NpousoiaeT oBpbIB Lenu.

¢ 3a ucknodeHWem crnyvaes, Korha LOMNYCKaeTcs UCNonb30BaHWe OQHOIO YCTPOWCTBA B COOTBETCTBMM ¢ 7.8.4.1
vnu 7.10.2, korga noppexageHne B hopme 0OpbiBa LMW He yYUThIBAETCA.

7.16.2.4 YcTpoicTBa C NONOXUTENbHBLIM TEMAepaTypHbIM KO3MMULNEHTOM, UCNOMNb3yeMble Ans orpa-
HUYEHWA TemMnepaTypbl

YCcTponcTBa ¢ NONOXUTENBHLIM TEMMNEPATYPHLIM KO3 (ULMEHTOM, BKMOYasA NONMMEpPHbIE YCTPONCTBA
C MOMOXWUTENbHBLIM TeMNepaTypHbIM KO3(ULMEHTOM, MOFYT UCMONbL30BATLCA ANA OrpaHUYeHKUs TeMnepaTy-
pbl 6e3 MCNonNbL30BaHWA OONONMHUTENLHLIX Lienel ynpaBneHus Npy ycroBuK, YTo:

a) OHW BbIAEPXUBAKT UCMbITaHUs no 9.12;

b) npumeHnsitoTca 3anacel no Temnepatype, Tpebyemble FOCT 371670.0 npu UCMbITAHWAX HA MaKkcUMarb-
HYH TemnepaTypy NOBEpPXHOCTH;

C) y4MTbIBAETCH BNUsIHME CKOPOCTWU MEePEeKioYeHs Ha 3alinLaeMble KOMNOHEHTbI;

d) OHW cuUTaKTCSl CNOCODHLIMU K NOBPEXAEHWO B COOTBETCTBUM ¢ Tabnuuein 21.

Tabnuuya 21— HoMuHanbHble XapakTepUCTUKM M BUObI NOBPEXAEHWIA YCTPOWCTB C NOMOXWUTENBHBIM TEMMNEPaTYPHbBIM
KO3 DULMEHTOM, UCNOMb3YEMbIX AN OrpaHUYeHns TemnepaTypbl

KoadpcpuumeHT GesonacHocTwm,
npUMeHsieMblil K HOMUHAMNBHBIM Bug nospexagexuns
YpoBeHb BUOa XapakTepucTmkam
B3pbliBO3alUUTbI
U I p O6pbIB Lenw Kopaorkas 0<R<w
3aMblKaHne
«ian i «iby 15 He npumens- He npumens- YyutbiBaemoe YyutbiBaemoe YyuTtbiBaemoe
! eTcs eTcs noepexaeHue noepexgeHue noBpexaeHne
; He npumensa- He npumens- He npumeHa- He npumens-
«ic» 1,0 He npumenseTca
eTcs eTcs eTcs eTcs

7.16.3 MNonumepHble yCTPOWCTBA C NONOXUTENbLHbLIM TEMMNEPaTYPHbIM KO3d(pMLIMEHTOM, UCNONb-
3yemMble ANA orpaHU4eHns ToKa

[MonvmepHble YCTPOWUCTBA C NONOXUTENbHLIM TEMNEPATYPHbLIM KO3 PULUEHTOM C HOMUHANbBHLIMY Na-
paMeTpamMun B COOTBETCTBMM C TpeboBaHMAMM 7.1 MOryT MCMoNb30BaTe CaMOHarpeBs ANs orpaHuyeHus ToKka B
Lensix COOTBETCTBUA MO TENNOBOMY BOCNaMeHeHWo, HOMUHAIbHbLIX NapaMeTpoB KOMMOHEHTOB U onpegene-
HUA P, Mpy yCroBnK, 4TO OHU COOTBETCTBYIOT BCEM CMEAYIOLMM YCIIOBUAM:

a) Npw TENNOBON OLEHKE YYMTbIBAETCA MakCumanbHas MOLLHOCTb, OCTYNHAA ONns YCTPOWCTBa, U OHa
He OoMKHAa 3aBUCETb OT TeMnepartypbl cpabaTbiBaHWS;

b) BHewWwHWe coegMHEHNA MONMMEPHBIX YCTPOWCTB C MONOKMTENBHBIM TeMnepaTypHEIM Ko dumumneH-
TOM COOTBETCTBYHOT 6.5.1, HO TpeboBaHWA K pa3geneHvio He JOMKHbl PacnpoCTPaHATLCA Ha BHYTPEHHWE Ya-
cTH;

C) OHM cYMTaKTCHA CNOCOOHLIMW K MOBPEXAEHWIO B COOTBETCTBUM C Tabnuuen 22.
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Tadtnuua 22 — HoOMWHaNbHbIE XapakTEPUCTUKA KU BUOLI NOBPEXOEHWIA MONMUMEPHBLIX YCTPOMCTB C NONOMMUTENLHLIM
TemnepatypHbIM KO3 dUUUEHTOM, UCNOMb3YEMbIX ANS OrpaHUYeHusa Toka

KoadhdomumeHT BesonacHocTy,
NPUMEHSAEMbIY K HOMUHAIBHBIM Bua noepexaeHus
YpoBeHb BUaAa XapakTepuctukam?
BapLIBO3ALLUNTI
5 b KopoTkoe cp<
u beoiig -~ O6pbIB Lenu S 0<R<w
. . YunteiBaemoe YyutbiBaemoe YuntelBaeMoe no-
«ia» 1 «ib» 1,5 1,0 1,5
NoBpeXaeHne noBpexaeHue BpexaeHue
«ic» 1,0 1,0 1,0d He npumeHsetca He npumeHseTca He npumensetca

8 MakcuManbHbIA TOK, MPU KOTOPOM YCTPOWCTBO MEPENAET B PEXUM BbICOKOTO UMMEAaHca Npu MUHUMarbHOM
TemnepaType OKpyXawLlei cpegpl.

b MakcvManbHbIA TOK, KOTOPbIA YCTPOICTBO MOXET BhidepxaTb 6e3 noBpexaeHuii. Ero HeoBxogumo cpaBHWUTL
C MakcUMarnbHBIM NepexoaHslM TOKOM, AOCTYMHBIM B YCMNOBUSAX, yKasaHHbIX B 5.2, KOrga Bce COOTBETCTBYOLME NOMu-
MepHbIE YCTPOINCTBA C MONOXUTENbHLIM TEMMEPATYPHBIM KO3 (ULMEHTOM 3aKOPOYEHbI.

7.17 MexaHu4eckne BbIKNOYaTenum

MexaHn4yeckne BbIKMOYaTeNn, ABNAOWMECH YacTbio yCTpOﬁCTBa, DaGOTaFOLLI,MEE B COOTBETCTBMM CO
CI'ISLI,MEbMKaLI,I/IHMVI N3roTtoBUTENA U B YCITOBUAX, YKa3aHHbIX B 5.2, AOIMKHBbI paccmaTpuBaTbCA TOJTBKO KaK pa-
3O0MKHYTbI€ UITN 3aMKHYTbIE.

8 NlononHuTenbHbIEe TPeOOBaHMA K 0COOLIM yCTPOUCTBaM

8.1 luogHble bapbepbl 6e30NacHOCTH

8.1.1 O6wune TpeboBaHUA

Owvogel BHYTpu avogHoro bapbepa 6@30MacHOCTM OrpaHUYMBaOT HanpsbkeHne, NPUIOKEHHOE K NCKPO-
BesonacHoR Lenu, a NocrneaoBaTenbHO BKITKOYEHHbIA PE3NCTOP OrpaHUYmMBaeT TOK, KOTOPbLIA MOXET NPoTeKkaTb
B Lenu. Juonbl OMKHbI BbiTh 3alUMLLEHEl NPEAOXPaHUTENEM UMM pe3ucTopom(amu). 3T cbopkn npegHasHa-
YeHbl ANA MCMOMNb30BAHWA B KA4YeCTBE CPEACTB COMPSXEHUA MeXOy MCKpobe3onacHbIMU U MCKPOOMNacHbIMU
LensiMy U AOMKHbBl NOABEpPraTbCs CTaH4aPTHLIM UcnbiTaHKMsaM no 10.2.

CnocoBbHoCcTb ANMoAHOro 3alnTHOro bapbepa BblAepKMBaTh NepexoaHble NPoLUecchl AomkHa ObiTh Mpo-
BepeHa B COOTBETCTBUN € 9.16.

OvogHble Bapbepbl 6e3omacHOCTUM, cogepXalme ToNbKo ABa Avoda M AWoAdHble Leny M UChomnb3y-
eMble OnA YPOBHA BUOA B3PbIBO3aLLUTLI «ia», 4OMNYCKAETCs NPUMEHAThL Kak HenoBpexaaemble cOoOpku B co-
OTBETCTBUKM C 7.7.6 Npu yCnoBuKW, 4TO AWMOAbLI BblAEpKanu TUNoBbIe UCMbITaHuA, ykazaHHbie B 10.2.2. B atom
cny4yae nNpy npuMeHeHun 5.2 cnefyeT y4uTbiBaTh BbIXO W3 CTPOSA TOMLKO OOHOMO Anoga.

[nAa ypoBHA BMAa B3pbIBO3aLUMTLI «ic» AMogHble Dapbepbl 6€30MacHOCTH OOMKHBI MMETh Kak MUHUMYM
OAWH OWOL Y TOKOOrpaHMYMBaOLWMiA peancTop, paboTatoWwmnin B COOTBETCTBUM C 7.1.

8.1.2 KoHcTpykumsa

8.1.2.1 MoHTax

Mpw ycTaHoBKe rpynnbl 6apbepoB KOHCTPYKUMA OOMKHA UCKITHHAaTh BO3MOXHOCTE HEMPABUITBHOTO MOH-
Taxka, HanpuMmep, ¢ NOMOLLBI acCMMMETPUYHOCTM (DOPMbI KpenneHusa anemeHTa bapeepa unv LBETOBOW Map-
KUPOBKM.

8.1.2.2 CpencTtea ansa nogknovyeHns 3azemneHus

B pgononHeHue K niobomy CpeAcTBy MOAKMIOYEHMS K LEnW, KOTOpoe MOXeT MMeTb MoTeHUWan 3eMu,
Bapbep gomkeH BbiTb OCHALLEH MO KpanHelW Mepe O4HWMM W3 CnefyrLluMx YCTPOWCTB ANs NMOOKIMIOYEHWUs 3a-
3eMNeHuns:

- KOHTaKTHbIMW BbiBOOAMMW B COOTBETCTBMK C 6.3.2,

- OBYyMS OTAENbHbIMY M30NUPOBAHHLEIMWU NPOBOAAMMW, KaX bl U3 KOTOPbLIX paccynTaH Ha MakcuMmanb-
HbIll TOK, KOTOPbI MOXET NPOTEKaTb HENPEPLIBHO, KaXablii ¢ MUHUMaNbHLIM ceveHreM 1,5 Mm2 meau,

- W30MMPOBaHHbI NPOBO C MUHUMATbHbLIM cedeHneM 4 MM2 Meau.
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8.1.2.3 3awmTa KOMMNOHEHTOB

Cbopka gomkHa bbiTh 3aluMiLeHa oT gocTyna, 4Tobbl NpefoTBpaTUTbL PEMOHT UK 3aMeHy MobbiX KOM-
MOHEHTOB, OT KOTOPLIX 3aBUCUT UCKpobezonacHocTs, MMbo nyTemMm repMeTv3alu B COOTBETCTBUM ¢ 6.6, nubo
C nomollb obonoyku, obpasyoLlen He NogaalLWMIACA BOCCTAHOBNeHUIo Brnok. Bea cbopka pgomkHa cocTas-
NATb €AWHOE Lenoe.

8.2 YcTtpoictea FISCO

YcTponcTBa, koTopble ByayT ncnons3oBartbes B cucteme FISCO, gomkHbl COOTBETCTBOBAThL MPUITOXKE-
HUto E 1 BbITb MapKkMpoBaHel B cooTBeTCTBUKU € 11.1.3.

9 TunoBbIe NPOBEPKN U UCNbITAHUA

9.1 UcnbiTaHUA Ha UCKPOBOE BOCNNaMeHeHue

9.1.1 O6wme TpeboBaHMA

KcnblTaHMe Ha UCKpoBOe BOCNamMeHeHne HeobxoaMmMo NPOBOAUTL Ha NpeacTaBUTENbHOR Lienn, KoTo-
pas no KparlHen Mepe MMeeT TakyH Xe BOCNNaMeHsloLyo cnocobHOCTL Kak camas HebnaronpuaTHasa pac-
cmaTpuBaemMas Lenb ¢ no3uuumu uckpobeszonacHocTu. Ecnu He npegcTaBnseTcsa BO3MOXHbIM UCMONb30BaTh
KOMMOHEHThLI B NMpegenax ux LOonycka, YCTAHOBMNEHHOrO W3roTOBUTENEeM (Hanpumep, cTabunuTpoH), mo He-
06Xx00UMO UCMOMb308aMb CXeMY C 3K8UBANeHMHbIMU 3HaYeHUSMU pacHemHbiX Xxapakmepucmuk ¢ y4emom
donyckog u32omosumesss KOMIoHeHma 0/ caMoao Hebna2onpusamHbIl craydYas (C MakcumanbHoU UHOYK-
MUuBHOCMbI/@MKOCMbH0).

Heobxoaumo yunteiBath ko3adduuneHT besonacHocTn cornacHo nepevvcnenuo d) 5.3.4.1 unu nepe-
yucneHuio d) 5.3.4.2, B 3aBMCMMOCTMW OT MPUMEHUMOCTH.

Mpy npoBegeHUN UCMbITAHUSA NPeaCcTaBUMTENbHOW Lenu cornacHo 9.1.2 He OOMKHO BO3HMKATL BOCMNA-
MeHEeHMA.

9.1.2 Uckpoobpasytoliee yCTPOWCTBO

Wckpoobpazylollee yCTPOWCTBO JOMKHO COOTBETCTBOBATh NPMBEAEHHOMY B MpunoxeHunn B, 3a nckmio-
YeHWeM cry4aes, Korga B npunoxeHun B ykazaHo, 4To OHO MOXeT BbiTh Henogxogsawmm. B atux cnydasx cne-
AYET UCMoNb30BaTh Apyroe uckpoobpasylee ycTporncTBo, obecneynBaioLLee OAUHaKoBYLO CO CTaHAapTHLIM
YCTPOWCTBOM YYBCTBUTENBHOCTL. [1pK 3TOM A0MKHO BbiTe 060CHOBAHKME ero MCNONb30BaHUS.

YyBCTBMTENBHOCTL MCKPOODpasytolero ycTpoicTea JomkHa ObiTb npoBepeHa cornacHo 9.1.3 nepen
KaX4oW cepuen NpoBoAMMbIX MCMbITaHWIA. [Insa aToro nckpoobpasytouiee YyCTPOMNCTBO SOHKHO ObITh BKITHOYEHO
B LieNnb NOCTOSIHHOTO TOKa C HampsikeHueM (24 + 0,24) B, cogepkallyto KaTylwKy MHAYKTMBHOCTM ©Oe3 cepaedy-
HWKa M MHOYKTMBHOCTBIO (95 £ 5) MIH. Tok B Lenu gormkeH ObiTb YCTAHOBNEH Ha 3Ha4YeHUsAX, NPUBEOEHHbIX B
Tabnuuax 23 n 24 B 3aBUCHMOCTM OT NPUMEHUMOCTH, UCTONb3yA rpady ¢ BOCMNaMeHsAoWMM TOKOM Ans Co-
OTBETCTBYIOLLEN rpynnel/noarpynnsl obopyaoBaHua u koadduumeHTa 6€30nNacHOCTM MCNbITAaTENBHOW CMECHU.
YyBCTBUTENBHOCTL CYMTAETCA YO0BNETBOPUTENIBHOM, €CNK BOCNNIaMEeHEHWE B3PbIBOOMACHOM MCNbITATENbHON
cMecK npoucxoanTt He Bonee Yem 3a 440 0BOPOTOB AepKaTensa NPOBONOYEK NPW ero NoNoXMUTENbHOW Nonsap-
HOCTW. [pKM HeJOCTaTOMHOM YPOBHE YYBCTBUTENBHOCTHM HEOOX04MMO PYKOBOACTBOBATLCA NonoKeHusamu B.3.

Kaxpgas uenb JomkHa ObiTh UCNbITAHA HAa yKa3zaHHOE HbKe Y1cro o60poToB AepKaTensa NpoBOnoYeK B
nckpoobpasyowem ycTponcTee, Npyu 3TOM BOCMNIaMEHEHWE HE JOMKHO NPOUCXOAWTD!

a) 4Ns uenen NOCTOSIHHOTO TOKa W eMKOCTHbIX Lenen — 400%40 obopoToB (5"3'9C MUH), NO 200*20 o6o-
POTOB Ha KayKAOoW NMONMAPHOCTH;

b) ansa uenei nepemerHoro Toka — 10007190 o6opoTos (12,5175 Mun).

Heobxooumo obecneuntsb, YTOGbI Mexay KaxgbiM pa3MblkaHMEM W NocnefyroLlMM 3aMbiKaHeM Lienu
OblNo 4OCTATOYHO BPEMEHW ANSA BOCCTAHOBMNEHUS (HE MEHee TPEXKPATHON NOCTOAHHOW BpeMeHN eMKOCTHOM
uenun). HopManbHoe BpeMsi BOCCTaHOBNEHWUS Lienl JOMKHO cocTaBnsaTh MeHee 20 MC Npu HOpMarnbHON CKO-
pPOCTW BpaLLeHUsl MCKPOODOpasyoLero ycTponcTBa U NCMNOMb30BaHMM YETbIPEX NPOBOMOYEK.

Ecnu atoro HegocTaTouHO ANs BOCCTAHOBIEHUS Lienu, TO NPOLOIMKUTENBHOCTE MeXY pasmblkaHueM
M NocneayLnM 3amblkaHUeM MPOBOMNOYKU U AWMCKA OOMKHA ObiTb YBENWYeHa NyTeM yoaneHusi OqHOW UMn
HEeCKOMbKWMX MpOBOMoYeK, a Yncno obopoToB JOMKHO BbiTb COOTBETCTBEHHO yBenudeHo. Ecnu Bpems, go-
CTaTO4HOE AMNA BOCCTAHOBMNEHWUS Lenn, HEBO3MOXHO MONYYNTh, yAarMe BCE NPOBOMOYKM, KPOME OAHOW, Torga
AONyCcKaeTCcs YMEHbLUWTL CKOPOCTh BpalleHusi MckpoobpasyoLwero yCTPONCTBa, HO A8 eMKOCTHBIX Lenei He
HUXe, Yem Heobxoaouma ANnA OOCTUMXKEHUS YeTklpeX MOCTOSHHbLIX BpeMeHu, obecnedynsas npy aToM AocTaTou-
HYH 4yBCTBMTENBHOCTE UCKpooBpa3sytoLLero yCTpoincTea.
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Mocne Kaxgoro UCnbiTaHWA B COOTBETCTBUM C nepeydyucneHnem EI) nnum b) HEOGXO,EI,I/IMO NnpOBEPUTL 4yB-
CTBUTEINBbHOCTbL I/ICKpOOGpaEyIOLLI,E‘FO yCTpOPICTBa. Ecnn HYBCTBUTEJTBHOCTb HE COOTBETCTBYET 9.1.3, 10 pe3yrib-
TaTbl UCTILITAHUS Ha BOCMMaMeHEeHUe UCMbITEIBAEMOW Lernu JOMMKHbI ObITb NPU3HaHbI HeOeWCTBUTENbHBIMU U
UCNblTaHne HEOGXO,EI,MMO NOBTOPUTDb.

|_|plf'l UCNblITaHUM MHOYKTUBHbIX Lenemn HEO6XO,EI,VIMO Y4UTbIBaTb BIiUAHKE SKCFIJ'IyaTaLIMOHHOFI TemMnepa-
TYPbl HAa CONPOTUBIIEHNE KaTYyLUKW NHOYKTUBHOCTW, 4yTOOLI 0becne4YnTb NnpoTeKaHne 4Yepea Hee TOKa OAnA Hau-
Xyguwero crny4as. BnusHne CamMoHarpeBaHWA BO BpeM#A UCMbITAHUA HE YHUTbIBAETCA.

Ecnu ectb nogo3peHune B TOM, 4TO yCTpOl?ICTBO nmeeT CIMIMLLUKOM 60]'IbLIJy+O HyBCTBUTEITBHOCTb (Hanpw—
Mep, eCli Npyv UCNbITAHUKU NMPOU3OLWIO HEOXKXNOaHHOE BOC]'IJ'IaMeHeHI/IE.‘), TO HYBCTBUTEINBbHOCTE MOXHO NpoBe-
PWUTb NO rpacbe CO 3Ha4YeHuUsaAMN1 HeBOCNNaMeHAK WX TOKOB TBﬁJ’IVILIbI 23 nnn 24, B 3aBUCUMOCTM OT npUMeHu-
MocTh. Ecnm BocnnameHeHue nponcxognT B TedeHne 400 OGODOTC}OB1 TO HE.‘OSXO,E[VIMO onpenenntb MCTOYHUK,
Bbl3bIBaOLLNIA NOBbLILLEHHYH YYBCTBUTEIIbHOCTE, a pe3ynbTaTbl NCNbiITaHNA Ha BOCNNaMeHeHWne OOJKHbI ObITb
NMPU3HaHDbI HEOeNCTBUTENbHBLIMW U NOBTOPEHbI rocrie ycmpaHeHus no8bILLEHHOU yyecmeumerbHocmu.

MpumevaHue — CorHyTble, U3HOLIEHHbBIE UMK MOKPLIThIE KAAMUEM BONbL(PAMOBbLIE MPOBONOYKU UCKpooBpasy-
HOLLLETO YCTPOMCTBA MOTYT U3MEHWUTL Er0 YYBCTBUTENBHOCTE. JTOT MOXKET NPUBECTM K HEBEPHBIM PE3yrnsTaTam UCMbITaHWS.

9.1.3 WcnbiTatenbHble ra3oBbie CMECUM WM TOKUM KOHTPONMbHOM LenuM UucKpoobpasylouwero
yCTPOWCTBA

9.1.3.1 B3pbIBoONACHbLIE UCMLITATENBHBIE CMECU M TOKWU KOHTPOMBHON Lienu uckpoobpaaytouero ycTpoi-
CTBa 4ns UCnblTaHWi ¢ koadduumneHtom bezonacHoctn 1,0

BapbiBoOnacHble UCnbITATENBHLIE CMECU, YKa3aHHble B Tabnuue 23, 4OMKHbI MCNONMbL30BaTLCA B COOT-
BETCTBMM C YKa3aHHOM rpynnoi/nogrpynnoi ncnsiTyemoro obopynosaHus.

Tatnuua 23 — Cocraebl B3pbIBOONACHLIX WUCMbITATENBHBIX CMecelt, obecneymBaromnx koaduumneHT 6esonacHo-
ctm 1,0

Mpynna vnv noarpynna Coctae B3PLIBOONACHIX ToK KOHTPOMLHORM Leny MWHUMAaNEHEIA TOK KOHTpOJ‘IbNHOﬁI
oBopynoBaHUS wcnt.ggzzn;:;g;ilneecew, (BOCNNAMBHSIOLLMA), MA uenu (HeBOCr;I'I;MGHHlOU-lMM)y
I (8,3 £ 0,3) % meTaHa 110—111 87
1A (5,25 + 0,25) % nponaHa 100—101 79
1B (7,8 £ 0,5) % atunena 65—66 51
Ic (21 £ 2) % Bogopopa 30—30,5 23

B cny4asx, ecnum OGODVQOBEHVIG MCMNbITBIBAKOT U MapKUPYIOT ONA NpMMeHeHUA B cpefe onpefereHHoro
raza unu napa, ero ucneiTaHue NpoBOOAT Npu Hanbonee nerko BocnnamMeHsiemMon KOHUEeHTpauun 3TOro ras3a
1N napa B Bo3gyxe.

He A0NyCKaeTcda MCNnonb30BaTk rOPHOYKME radbl UK Napbl C ymuctoTon meHee 95 %.

[MpumeyvyaHne — BnusHWe M3MEHEHWA HOPManbHbIX YCNOBMA (3HAYEHUA TeMnepaTypbl, AaBMeHUa U Bnax-
HOCTIW BO34yXa BO B3PbIBOOMNACHOW CMECK) CHMTAIOT HE3HaYMTEMBHBIM. JIloboe 3HAYUTENBHOE BNUSHUE 3TUX OTKIOHEHWIA
ByaeT BbISBMEHO NpW NpoBeAeHnM KanubpoBkM UCKpooBpasytoLero yCTpoMCTEA.

9.1.3.2 B3pblBoONacHble UCMNbITAaTENBHLIE CMECH 1 TOK KOHTPOMLHOWN Lienu UckpoobpasyoLlero ycTpoi-
CTBa 4N UCnbITaHWi ¢ KoadhduumneHtTom besonacHocTn 1,5

[Ons npoBegeHns ucnbitTanus no 9.1.2 pekomeHOYeTCs UCNONb30BaTh UCMbITATENbHLIE CMECK, YKa3aH-
Hele B 9.1.3.1, a koachpurumeHT He30nacHOCTM AOCTUrAETCs C MOMOLLBIO YBENUYEHUSA HaNPsKEHUst UM TOKa
cornacHo 5.3.4.2 d) 1) B 3aBMCMMOCTK OT NpMMeHUMocTU. [Ins nonyyeHus koadduumnerTa bezonacHocTu 1,5
MOXeT UCNonbL30BaThcs bonee arpeccuBHas UCNbITaTenbHas CMeCchb, COCTaB KOTOPOW OOMKEH COOTBETCTBO-
BaTb Tabnuue 24.
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Tabnuua 24 — CocTaBbl B3pbIBOOMNACHLIX UCMbITATENBHLIX CMecel, obecneymBaowmx KoadduumeHT GesonacHo-
ctn 1,5

CocTaBbl B3pbIBOONACHLIX UCMbITATENBHEIX CMecen, 0bbem, % -

Mpynna unu TOK KOHTpOnEHOM MMHMMaanbMu
noarpynna KucnopoaHo-eogopogHo-eo3ayLluHas KucnopoaHo- uenu TRKKOHTRONEHON,

3MNeKTpo- cMmech BOAOpOAHAs CMEech (BocnnameHs- Hem
oBopyaosaHns HOLLMIA), MA (HBBOC”FBMTXHQ'

Boaopon Boaayx Kucnopon | Bomopon | Kwcrnopogn HoLUMA), M

| 52+05 48 £ 0,5 — 85+0,5 15+0,5 73—74 57

A 48 £ 0,5 52+05 — 81+0,5 19205 66—67 51

1B 3805 62+0,5 — 75+£0,5 25105 43—44 33

IC 30+£0,5 53+0,5 1720,5 60+0,5 40+ 0,5 20—21 16

9.2 OueHka WUCKPOBOIro eocnnamMmeHeHUA No XxapakTepuctukam MCKp0693OI'[aCHOCTM
M TABNUYHLIM 3HAYEHUAM

9.2.1 O6wme TpeboBaHUA

Ecnu uenb, oueHMBaemas Ha COOTBETCTBME 3axKMraHuto, npubnuxkeHa K NpocTon Lenun, Ha 0CHOBE KOTO-
poW Mony4eHa xapakTepucThka nckpobeaonacHoCcTH, TO MpY OLLEHKE MOXHO MCMNONb30BaTh pucyHkn A.1—A.6
unu Tabnuubl A.1 n A.2.

Heobxoaumo ucnonb3oBats CreayoLwyio MeTOANKY:

- onpegenuTs Hanbonee CrNOXHYH KOHUIypaLuuio Lenu ¢ y4eToM JOMYCKOB KOMMOHEHTOB, KonebaHui
Hanpsa»KeHMsa UCTOHMHWKA NUTaHWA, HEMCNPAaBHOCTEW pasgereHnsa U HemcnpaBHOCTeW KOMNOHEHTOB B YCNOBU-
AIX, YKa3aHHbIX B 5.2;

- NPUMEHUTb KoadhuuneHTsl Be3onacHoOCTM No 5.2, UCNoNb3ya METOAMKKW, YKa3aHHble B 5.3.4;

1 NPOBEpPUTb, YTO COOTBETCTBYKLLME NapameTpbl NONy4YeHHoOW Lenyu HaxodsaTces B npedenax npuMeHu-
MbIX XapakTepucTUK nckpobesonacHocTh Ha pucyHkax A.1—A.6 unu 3HayeHni, ykasaHHbIX B Tabnuuax A.1
mAZ2

9.2.2 OueHKa NpPOCThbIX PE3UCTUBHbIX Lenen

9.2.2.1 Obwume TpeboBaHus

[MpocTas pe3ancTuBHas Uenb nokasaHa Ha pucyHke 12. OHa COCTOMT M3 UCTOYHMKA HaNpsHKeHWs, orpa-
HUYEHHOTO PE3UCTOPOM C MOCTOAHHLIM 3Ha4YeHUEM COMPOTMBNEHNS, U He BKMNO4YaeT B cebs eMKOCTHbIe unu
MHOYKTUBHbIE 3NEMEHThLI, CNocobHble HaKonNUTek 3Hepruo. OUeHKa MCKPOBOro BOCMIIAMEHEHUS TakuxX Lenei
MOKeT ObITb BbIMOMHEHA HA OCHOBE 3Ha4YeHui Ha pucyHke A.1 nnu B Tabnuue A.1.

=300 Om

<20B X
HOMWHANBHOE ™

PucyHok 12 — lNpumep NpocTon pe3sUcTUBHOW LiENN
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9.2.2.2 lNprmep oUEHKN NPOCTON PE3UCTMBHOW Lienu

MpyHUMNUManbHaa cxema MpoCTONA Pe3WCTUBHON Uenu npveBedeHa Ha pucyHke 12. OueHka MCKpPOBOro
BOCMNIaMeHeHWs OaHHOW Lienu NpoBOOUTCS crefyluM obpasom:

a) onpefensioT 3HAa4YeHWE CONPOTUBINEHNA. Pe3ancTop cOOTBETCTBYET 7.4.2 N ero 3Ha4YeHue 3a0aHo Mu-
HUMyM 300 OM, NO3TOMY HE HYXHO YYMTbIBATh AOMNYCTUMbIE OTKNOHEHUS;

b) onpenensioT MakcumanbHOE HanpsPKeHWe XOroCTOoro Xo4a B uenu cornacHo 7.12.5. B gaHHom npu-
Mepe ONs OLUEHKU WCKPOBOro BOCMMNAaMeHEeHUs 3a MakCuManbHOoe HanpskeHue npuHumMatoT 23,5 B;

C) onpenensitoT MakCMMasbHbIA TOK KOPOTKOTO 3amblkaHns. [ns pacyeTa MakCHMalibHOro TOKa KOpOT-
KOro 3aMblKaHWSA HEeoDXOOAMMO MaKCUMManbHOe HanpsKeHwe pasfenuTb Ha MUHUMAanbHoe COMPOTUBMNEHME:
23,5 B/300 Om = 78,3 MA. MNockonbKy Lenb ABNSeTCcs pe3ucTUBHON, HeobXoaMMO NpUMeHsTbL TpeboBaHus,
ykazaHHele B 5.2 1 5.3.4, B pe3ynsTaTe Yero TOK KOPOTKOro 3aMblkaHus ¢ y4eToM KoadhduumeHTa besonacHo-
cty coctaBuT: 1,5 - 78,3 mA = 117,5 MA;

d) noaTBepx4alT cooTBETCTBME TPEDOBaHUAM K MCKPOBOMY BocnnameHeHuto. CornacHo tabnuue A.1
ans nogrpynnel [IC MUHMManNbHBIA BOCMNaMEHAOWMA TOK ANs pe3ucTUBHOW uenu npu 23,5 B coctaenset
275 mA. CnegoBaTtensHo, Lenb MoXeT OblTb Npu3HaHa McKpobe3onacHoM B OTHOLWEHMM MCKPOBOMO BOCMNAa-
MEHEHMS.

9.2.3 OueHKa NpPoCTbIX EMKOCTHbLIX Lenen

9.2.3.1 Obwme TpeboBaHusa

lMpocTast eMKOCTHas Lienb nokasaHa Ha pucyHke 13. Ecniu coyeTaHue HanpsXeHWs M CONpOTMBIIEHWSA
OrpaHMYMBAET TOK KOPOTKOTO 3aMbIKaHWA Ha YPOBHe, 3Ha4YeHWe KOTOPOro COOTBETCTBYET rpynne/moarpynne
obopynoBaHus, yunThiRas KoachuuneHT Be3onacHoOCTM NpK OLEeHKe cornacHo 9.2.2, To AonyckaeTcs UCMnofb-
30BaThb UcKpobesonacHble XapakTepPUCTUKU cornacHo pyucyHkam A.2 n A.3 unu aHadeHusa tTabnuubl A.2.

2 10 kKOm

<30B = <10 mxd
===
PucyHok 13 — lNpumep NpocTon eMKOCTHOW Lenu
MpumevyaHne — bnarogaps pa3BsasKke UCTOMHWKA HanpsxeHus, obecneyvwBaeMoli 3aBefoMO UcKpobesonac-

HOW Pe3nCTUBHOWM Lemnbto, U BbICOKMM KoadbduumeHTom Be3onacHOCTW, Ha OCHOBE KOTOPLIX ObiNv NonyyeHbl AaHHbIE O
BOCMNNameHeHWY, ykasaHHble Ha pucyHkax A.2 n A.3 u B Tabnuue A.2, HeT HeoBXoAUMOCTU YYUTBIBaTE BIIUAHWE 3HEPTUAN
PE3NCTUBHOIO OrpaHUYeHns NPy OUEHKE EMKOCTHOMO BOCMMAMEHEHUS B COOTBETCTBUM C 33AaHHBIMY YCNOBUAMM.

9.2.3.2 lMpumep OUEHKN NPOCTON EMKOCTHOW Lienun

PaccmoTpum Lenb Ha pucyHke 13, koTopas npedHasHadeHa aAnst obopygoeaHua rpynnel |. OHa cocTtouT
13 30 B uctodHrka nuTaHusa, NOOKMTHYEHHOrO K KoHAeHcaTopy eMKocTbio 10 MK®P 4yepes pe3ncTtop conpoTuB-
nenvem 10 kKOm. B gaHHom npumepe 3Ha4veHnsa 30 B 1 10 Mk® npyMHMMalOTCs 3a MakcUManbHble 3HaqYeHus, a
3HadveHne 10 KOM — 32 MUHUMAanbHOE 3Ha4YeHue.

OueHKa MCKPOBOro BoCNNameHeHWa AaHHON Lenu NpoBoauTcs cneylwumM obpasomMm:

a) BbIMOMNHSKT OLEHKY BO3MOXHOCTU B BOCNNIaMEHEHWS C PE3UCTUBHBIM OrpaHuyYeHWeM cornacHo 9.2.2;

b) cnpegensioT makcmaneHoe HanpsxeHve. B gaHHOM nprvmMepe 3ajaHHOe MakCHManbHOoe Hanpshke-
Hue coctaendet 30 B. BHeceHne noBpexaeHUn He paccmaTpusaeTcs, nockonbky pesuctop 10 kOm coot-
BeTcTByeT TpeboBaHuaM 7.4.2, a KOpOTKOE 3aMblKaHue My obpbiB KOHAEHcATopa NPUBOOUT K 06pa3oBaHmio
NPOCTON pe3ncTUBHOM Lenu, kak onucaHo B 9.2.2. Ecnu Tpebyetca koagpdpuuymeHT BesonacHoctn 1,5, TO He-
00X0AMMO PYKOBOACTBOBATLCS:!
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- rpadon ana koadduumenTta besonacHocty 1,5 n3 Tabnuubl A.2 npn 30 B; unu

- McKpobe3onacHbIMU XapakTepUCTUKaMM COMMacHoO PUCYHKY A.2; unn

- rpachoin ans koadpduumeHTa besonacHocTM 1,0 Npu yMHOXEHHOM Ha 1,5 3Ha4YeHUM HanpsKeHWUs
(30 B - 1,5=45B);

C) onpepensitoT MakCcMMansHy eMKocTb. B naHHoM npumepe 10 Mk® — 3To 3agaHHOE MaKcMMarnsHoe
3Ha4YeHne emMKocTWU. Ecnun 3agaHo HOMUHaNbHOE 3HaYeHue emMKoCTH, TO Heobxogumo 4obaBuTb AOMYCTUMOE
OTKINMOHEHMWE;

d) nogTBEPKAAOT COOTBETCTBME TPebOBaHMAM K UCKPOBOMY BOchnameHeHuto. Ha pucyHke A.2 gns
rpynnel | nokasaHo, 4To NMpu HanpsxeHun 45 B makcumanbHO OONYCTUMOE 3HadYeHue eMKOCTM — 3 MK®.
MpuBegeHHas B NpMMeEpPe CXeMa COAepXUT MakCuManbHyo eMmkocTb 10 MKD 1 NO3ATOMY He MOXET cuUMTaThCs
nckpobesonacHom.

MpumeyaHue — CylWecTBYET HECKOMNBLKO CrocOBOB W3MEHEHWUA LEMW, YTODbl ee MOXHO DbINo cyMTath uc-
KpobeszonacHo. MoXHO YMEHbLUNTL 3HAYEHWA HaMNPSXEHWA MMM eMKOCTW B LEMW UMW YCTAHOBWTL MOCINEAoBaTeNbHO C
KoHgeHcatopoM 10 MKP pesucTop, COOTBETCTBYIOLWMIA 7.4.2, B COOTBETCTBMM € 9.2.3.3 UK MCNONbL30BaTh repMeTU3auunio
B COOTBETCTBMM C 6.6.2.

9.2.3.3 fdonyctuMoe ymeHblleHe 3hPeKTUBHON EMKOCTU NpW NoclenosaTenbHOW 3allnuTe ConpoTMB-
neHnem

Korga conpoTvBneHue Mcnonb3yeTca nocnefoBaTenbHO C EMKOCTBIO ANS OrPaHUYeHUs 3HEePrun, KoTo-
pasi MOXeT paspaguTbCcsa M3-3a COYETaHus 3TUX KOMMNOHEHTOB (3Heprua mexay yanamu A u B Ha pucyHke 14),
OLEHKY 3(D(DEKTUBHON EMKOCTY MeXxay 3TUMKM ABYMS Y3MaMu MOXHO YNPOCTUTb, UCKIIOYMB CONPOTUBIIEHWE U
YMHOXWB €MKOCTb Ha MOHMXKaWKWA KO3 duumeHT. MNoHmKanwmin Koap@uumueHT onpeaensaerca Ha OCHOBE
AaHHbIX Tabnuuel 25, a ecnn 3Ha4yeHWe conpoTuerneHus npeebiwaeT 40 Om, MOXHO MCNOMNB30BaTh Cleayto-

wyto popmyny:
p=r—bn~ 5
[”EJ (5)

roe f — noHwkawwmin KoadPULIMEHT;
R — conpoTuBneHune.

B kauecTBe ankTepHATUBLI MOXHO MCMNbITATh Lenb UK, Ana rpynnel |, uIcnons3oBaTh pUCYHOK A.2 Ans
onpegeneHnsa 3eKTUBHOW EMKOCTW C pe3NCTOPaMK, 3Ha4YeHUS KOTOPbIX YKa3aHbl Ha JaHHOM PUCYHKE.

Pesuctop gomxkeH cooTBeTcTBOBaTh 7.4.2, a y3en X OOMKEH UMeTb pasfereHrWe OT BCEX OCTallbHbIX
TOKONpOBOAALLMX YacTen no 6.5.4.2.

A/
R
Coi= C - koaththuyueHm yMeHbLWSHUR
x——]
B
PucyHok 14 — 3dodheKkTMBHAA eMKOCTb
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Tadtnuua 25— [onycTumoe CHeHue 3hdeKTUBHOM eMKOCTM NpKW 3aliuTe NocrnefoBaTerbHO BKIIOYEHHBIM pPesu-
CTOpOM

ConpoTtuenenne R, Om KoadhdpuumeHT ymeHblueHus
0 1,0
1 0,97
2 0,94
3 0,91
4 0,87
5 0,85
6 0,83
7 0,80
8 0,79
9 0,77
10 0,74
12 0,70
14 0,66
16 0,63
18 0,61
20 0,57
25 0,54
30 0,49
40 0,41

9.2.4 OueHka NpocTbIX UHOYKTUBHLIX Lienen

9.2.4.1 Obwme TpeboBaHusa

Ha pucyHke 15 npuBegeH npumep NpocTon MHAYKTUBHOW Lienn. Takme npocTblie MHAYKTUBHbIE Lenu Mo-
ryT ObITb OLleHEeHbl Ha MCKPOBOE BOCMIaMeHeHne C MOMOLbIO pucyHkoB A.4, A.5 nnun A.6.

2 300 Om

KaTyllka WHAYKTUBHOCTH

e M

PucyHok 15 — lNMpumep NpocToi MHOYKTUBHOW Lienu
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9.2.4.2 lNMpumep oueHKW NpOCTON MHAYKTUBHOW Lenu

Paccmotpum uens gns noagrpynnsl 1IC, ona kotopoi Heobxooum koaddmumeHT BesonacHoctn 1,5,
COCTOSILLYIO U3 UCTOMHUMKA nuTaHusa 23,5 B ¢ ycTaHOBMEHHLIM COOTBETCTBYHOLMM 0Opa3oM TOKOOTrpaHU4u-
BalowumMm pezuctopoMm 300 Om, nuTawWMM KaTywky MHAYKTUBHOCTM 1100 Om, 100 MIH, Kak MokasaHo Ha
pucyHke 15. B gmaHHom npumepe 3HaveHus 300 Om 1 1100 OmM yKazaHbl Kak MUHUMAarnbHbIE 3HAYeHUs, a
100 MM — mMakcumanbHOe 3HaYeHune.

OueHKa NCKpoBOro BOCNTaMeHeHWUs JaHHOW Lenu NpoBogMTCs cnegyroLwmm obpasom:

a) onpenensioT MakcKmalnbHOe 3HadYeHue HanpsKeHWs B cooTBeTcTBUM ¢ 7.12.5. B aTom npumMepe gns
OLEHKM UCKPOBOMo BOCNNaMeHeHUsa NPMHUMAaKT MakcuMansHoe HanpsikeHue 23,5 B;

b) BBINOMHAKT OLIEHKY MCKPOBOrO BOCMNaMeHEeHUs Pe3NCTUBHON Lienu B cooTBeTCcTBUM ¢ 9.2.2. B paH-
HOM MpUMepe Pe3nCcTUBHAas 4acTb Lenu cumTaeTcs uckpobesonacHom, T.K. MakCUManbHbIA TOK KOPOTKOro 3a-
MblKaHUsA, BKMo4an koadduumeHT 6esonacHocTu, coctasnsieT 118 MA, a npefenbHoe 3HavYeHne, ykazaHHoe
B Tabnuue A.1, coctasnaert 275 MA;

C) onpenensitoT MakcMMarbHbIA TOK, MPOTEKalWWUA Yepe3 KaTylwKy WHOYKTMBHOCTU. Tak Kak 3Ha-
yeHus 300 Om 1 1100 Om ykazaHbl Kak MUHUMarkeHble, MaKCUMarbHO BO3MOXKHLIA TOK B Harpyake 23,5 B/
(300 Om + 1100 Om) = 16,8 mA. BHeceHue NOBpeXOeHWUA He paccMaTpuBaeTcs, nockoneky pesuctop 300 Om
paccyUTaH Ha 3Ha4YeHUs, yKasaHHble B 7.4.2, 1 KOPOTKOE 3aMblKaHUe KaTyLKN UHOYKTUBHOCTH NPUBOAMUT K 3a-
MbIKaHWIO, PACCMOTPEHHOMY B NyHkTe b) Beiwe. CornacHo TpeboeaHusm 5.2 npu koadhduuneHTe 3anaca 1,5
TOK B Lenu Heobxogmmo yBenuynTe 0o 1,5 - 16,8 MA = 25,2 MA;

d) nogTBEPKAAOT COOTBETCTBME TPebOBaHUAM K MCKPOBOMY BocrnameHeHuto. CornacHo pucyHky A.4
ansa nogrpynnst IC ans kaTywku uHOYKTUBHOCTW 100 MITH, MMHMMAanNbLHLIA TOK BOCMNAMeHEeHWA 0N UCTOYHMKA
24 B coctaenaet 28,3 MA. Llenb MoxeT BbITb NpM3HaHa Kak uckpobeszonacHasa B OTHOLIEHWM MCKPOBOMQ BOC-
nnameHeHua ans nogrpynnsi lIC.

MpumedyaHue — PucyHkn A.4—A.6 nonyyeHbl C UCMOMNb3OBAHMEM KaTylUEK WHOYKTUBHOCTW C BO3OYLUHBIM
cepae4Hrkom. OBbIMHO AaHHbIE Npefenbl CnedyeT UCNoNb3oBaTh AN KaTyleK MHAYKTUBHOCTU C HEBO3AYLIHLIM Cepaey-
HUKOM, XOT$l MHOIda BMECTO 3TOro Heo6XoAMMO UCMONb30BaTh UCMbITAHUE HA MCKPOBOE BOCMNaMeHeHne no 9.1.

9.2.5 Onpepenexwue L /R, ANA NCTOYHNKA NUTAHWUA C OFPaHM4YeHMEeM NO CONPOTUBIIEHUIO

Ans nuHenHbIX Lenen MakcMMarnbHOe OTHOWEHWE BHELHEeN VHAYKTUBHOCTYM K conpoTusnexuio (L /R,),
KOTOpOE MOMET ObITb NOAKIHYEHO K UCTOYHUKY NMUTAHUA C OrpaHuyeHueM No COMNpPOTUBMEHWID, MOXHO pac-
cuuTaTtb Nno cnegywouen gopmyne.

NMpumedanune — TpeboBaHua HACTOALLErO CTaHAAPTa He 3a0akT aHaqeHuns L /R .

OaHHaa dopmyna yuuteiBaeT koaddprumeHT 6esonacHocTn no Toky 1,5 1 He JoMmKHa Mcnonb3oBaThes
TaMm, rAe MakcumarbHas eMKOCTb Ha BbIXOfe UCTOUHUKA NuTaHus npesbiwaet 1 % ot C.

[, 8eRs+ J(64e2R§ ~720ZeL ) -
R, 4,502

roe L, /R, — MakcumarnbHOe OTHOWEHNE BHeLHEeN WHAYKTUBHOCTM K COMPOTUBNEHUID, H/OM;
€ — MWHWUMAanbHasA 3Heprus BOCMIaMeHEHNUA B [IKOYNAX, ONs yCTpoONcTBa:
- rpynnsl 1 525 mr[x;
nogrpynnbl [HA: 320 mk[x;
nogrpynnei [IB: 160 mk[x;
noarpynnel 11C: 40 mk[x;
Ry — MUHMManbLHOE BbIXOAHOE COMPOTUBNEHNE NCTOYHMKA NuTaHua, Om;
U, — makcumanbHoe HanpsikeHue XonocToro xoaa, B;
L

o
s — MakcumanbHas NHOYKTUBHOCTb Ha KnemMmax MCTOYHUKA NUTaHnA, H.

Ecrm L =0,
TOrOa
L, 32eR; 7)
R, 9u?
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Ecnu Heobxogmmo wcnonb3oBath KoadduumeHT BesonacHoctn 1,0, To monyyeHHoe 3Ha4eHwe AnA
L /R, cnenyeT yMHOXUTb Ha 2,25.

MpumevaHne — OBbIYHO COOTHOWeEHKME L /R, NpUMEHAETCA K pacrnpedeneHHbIM NapameTtpam, Hanpumep
kabenam. Ero vcnone3oBaHve Ons COCPEAOTOMEHHbLIX 3HAYEHWA WHAYKTUBHOCTWM W conpoTuBneHus Tpebyet ocoboro
pPaccMOTPEHMSA.

Opyrum BapuaHTOM onpeaeneHus gonyctumoro L /R, ABNAETCA 3KCriepuMeHTarbHbIi cnocob ansa He-
TNIMHEWHbIX NCTOYHMKOB NUTAHWUSA, 3aKN0YalWMNCs B NPOBEAeHNAX NCNbITAHMI Ha UCKPOBOE BOCNNaMeHeHue
uenu cornacHo 9.1 Ans HecKoNbKWUX AUCKPETHbIX 3HadeHuid L) u R . Wicnonbayemble 3Ha4eHus R, OOMKHbI
BapbMUPOBATLCSH OT KOPOTKOTO 3aMblkaHus (koraa /, MakcumarnbHo) 40 NPakTUHEeCKU pa3oMKHYTOM uenu (koraa
|, MouTM paBHO HyMi0), M YCTaHOBMNEHa 3aKOHOMEPHOCTb, rapaHTUpyioLLas, 4To sHaveHue L /R, He npueener K
OTpULATENBHBIM pe3ynsTataM npy UCMbITAaHUU HAa UCKPOBOE BOCMIIAMEHEHWE.

9.2.6 Uenu, cogepxawme Kak MHOYKTMBHOCTb, TaK U eMKOCTb

Ons uenel, cofepXallmx KaTyLlKM MHOYKTUBHOCTU M KOHAEHCATOPbI, 1€ eMKOCTHAas 3anaceHHas aHep-
TMS1 MOXET YCUITUTb 3HEPTeTUYECKYH CNOCODHOCTb MCTOYHMKA MUTaHWSA, MATAKOLLEro KaTywwKy MHOYKTUBHOCTH,
nnu1 HaobopoT, COOTBETCTBME Lienu JOIMKHO BbiTh NOATBEPXKAEHO OQHUM U3 CnefyoLmMx cnocobos:

a) vcnbiTaHa B cooTBeTcTBUU ¢ 9.1 unu npunoxeHnem F ¢ komBuHauven eMKocTv U MHAYKTUBHOCTH;

b) oueHkon TOro, YTO0 KOMBUHALMA E€MKOCTU M MHOYKTUBHOCTW coxpaHseT Tpebyembiin koaddnumneHT
©e30nacHOCTK MPW NOAKTHYEHWMU K MCTOYHNKY MUTaHKS.

Mpumep — KoHdeHcamop wyHmMupyem 3Hepauro om Kamyuwiku UHOYKmMUueHoCmU rfpu ecex ycJioeusx, yKka-
3aHHbIX 6 5.2;

C) ucnonb3ysa npunoxeHue G; unm

d) ecnu paccMmaTpyBaloTCH NMMHENHbIE (C PE3UCTUBHBIM OrpaHWYEHWEM TOKA) LIenu, TO MOXET UCMNOMNb30-
BaTbCA OA4HO M3 nepedyncneHuin 1) unu 2):

1) 3Ha4YeHWs MHOYKTUBHOCTU M EMKOCTUW, onpeaeneHHsble cornacHo 9.2.3 n 9.2.4, gonycTumel, Korga:

- BCHA WHAYKTMBHOCTb M EMKOCTb pacrnpefeneHbl, Hanpumep, Kak B Kabene; unu

- obwas nHayKTUBHOCTb uenu (Be3 yyeta kabens) coctaBnseT meHee 1 % OT JOMYCTUMOrO 3Ha4YeHUd
WHOYKTUBHOCTW; UMK

- obwas emkocTb Lenu (Mcknoyan kabenb) coctaensetr MeHee 1 % OT 4ONYCTMMOro 3Ha4YeHUs EMKOCTH;

2) roe obwan MHOYKTMBHOCTL M @MKOCTh Lenu (ucknioyas kabens) 6onblue nnm pasHel 1 % AONYCTUMBIX
3Ha4YeHUn VHAOYKTMBHOCTU U eMKOCTM, onpefensembix no 9.2.3 u 9.2.4, gonycrtumMble 3Ha4eHUs yMeHbLIaT
BOBOE.

MoHWXXeHHasa eMKOCTb Lienu (BkN4Yas coepuHswowmii kabens) ana rpynn |, [l v nogrpynn lIA, 11B He
gomkHa npesblwatb 1 Mk®, a gnsa nogrpynnsl 1IC He gomkHa npeBbiwaTts 600 HO.

3HavyeHnss JoNyckaeMon NHOYKTMBHOCTU U EMKOCTU, OnpedeneHHble B COOTBETCTBUN C AAHHBIMW METO-
OaMW, He JOMKHbI NpeBbIlWark CYMMapHOe 3Ha4YeHue BCeX COCPeoTOMEHHbIX M pacnpedeneHHblX MHAYKTUB-
HOCTEW U CYMMapHoe 3HavyeHWe BCEeX COCPedOoTOYEeHHbIX W pacnpeferneHHbiX eMKOCTeW B LEenu COoTBeTCT-
BEHHO.

B kavecTBe anbTepHaTUBbI OLEHKE C UCMOSb30BaHWEM OOMYCTUMOro 3Ha4YeHUs UHOYKTUBHOCTU, O0NYy-
CKaeTCcH UCMOMb30BaTb OTHOLWEHWe MHAYKTUBHOCTK K COMPOTUBIIEHMNIO.

Ecnun npumeHeHne BbILLeN3NOXeHHOTo MPUBOANT K YMEHbLUEHWIO 3HadYeHni L, n C, ana ucnonb3osaHus
C COCPEeA0TOYEHHBIMU UHAYKTUBHOCTBIO M EMKOCTbIO, TO 3TO A0MKHO BbITh YKa3aHO B PYKOBOACTBE UMW CepTU-
cdhukaTe NnpousBoauTENs, YTODObl COCPEefOTOYEHHbIE MHOYKTUBHOCTE M €MKOCTbL MOIMK DbITh NOgKNUYeHb! be3
JOMNOMNMHUTENBHOTO NOHWXKEHUS.

9.3 TemnepaTypHbie UCNbITAHUA

3a wnckno4YeHneM anemeHToB, bamapel, akKyMynsTOPOB W MOHWCTOPOB, WCMbITaHHbIX Mo 9.14, ons
YPOBHEW BMAa B3pbIBO3aAWMWTLI «ia» U «ib», ecnn Tennosas XapakTepucTuka KOMMOHeHTa HenuvHenHas, uc-
NbITAHUA JOMKHbLI NPOBOAUTLCA MPU MakcMMarbHOW TeMMepaType OKpyxatoLlen cpefbl UK, ecnu U3BecTHa
JocTtatoqHas MHopMaLuMsa O TENMOBbLIX XapakTepUCTUKaX KOMMOHEHTa, 3KCTpanonupoBarbLCcs Ha Temnepary-
py UCMbITAHUMA.

Temnepartypy MOXHO U3MepATb NtobbiM cnocobom. MsmepuTenbHbIi KOMMOHEHT He JOMKEH 3Ha4YMTeNb-
HO CHWXAaTb M3MEpAEeMYto TeMrepartypy.

JonycTumMbiM METO4OM onpefeneHns NoBbILLEHNA TeMnepaTypbl 0BMOTOK SBNSAETCA:

- M3MepsAT conpoTusneHne oBMOTKM 1 perMcTPUPYIOT TemnepaTtypy OKpyxatLlen cpeabl;
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- NPUKNaAbIBaKT UCMbITATEMNBHbIA TOK UMK TOKK, M3MEPSIOT MakCMManbHOe ConpoTUBNeHne oBMOoTKM 1
PEerucTpUpyHT TeMNepaTypy OKpyKatolieil cpegbl Npyu U3MepeHnsx;
- paccuYMTLIBAOT NpeBbILEHUE TeMMNEPaTYpbI MO cneayollen dhopmyne:

AT =Bk +t) - (k +1), (8)

r

roe AT — noBblleHWe Temnepatypsl, K;
r — COMpoTuBIIeHe 0GMOTKU Npu TeMnepaTtype oKpyxawulen cpeapl ty, OMm;
R — makcumanbHoe conpoTUBneHue obMOoTKKM nocne NpunoXxeHus UcnoblTatensHoro toka, Om;
t, — Temneparypa oKpyxatoLiei cpefbl Npu U3MepeHusXx r, o
t, — TemnepaTypa OKpyXalLlen cpedbl Npu usmepeHusx R, i
k — BenuyuHa, obpaTtHasa TemnepaTypHoOMy KoadduumneHTy conpoTusnenns obmotku npu 0 °C, koTo-
pas, HanpuMmep, 4nsa meaun paeHa 234,5 K.

lMMpumevyaHue — lNodpobHas Memoduka usnioxeHa g FOCT 22765.

9.4 MexaHW4YecKue UCNbITAaHUA

9.4.1 3annBO4YHbLIA KOMNayHA

[nsa ypoBHSA BMAA B3pbIBO3ALLNTEI «ia» W «ib» neprneHguMKynspHO K OTKPbITOM MOBEPXHOCTU 3aMUBOYHO-
ro KoMmnayHza c NOMOLLLH KPYrMoro MeTannuyeckoro ctepxHa guametpom (6 £ 0,2) MM € rmagkuM niocKkum
KOHLOM B TedeHue He meHee 10 ¢ gonxHa BbiTh npunoxeHa cuna He meHee 30 H. He gomkHel Habnwgateca
NOoBpeX4eHus, ocTaTodHas gedopmauns v nepeMeLleHns kKomnayHaa oonee yem Ha 1 mm.

[na Bcex BUAOB B3pbIBO3alMUTbl, €CMNK OTKPbITAs MOBEPXHOCThL 3aNMBOYHOIO KOMMayHOa SABMsiercs
yacTelo obonodkn, obecnedyneatolLler MCKpobe3onacHOCTh, TO UCMBITAHWMIO Ha YOAapOCTOMKOCTL AOSHKHA Noa-
BepraTbcsl NOBepXHOCTL KoMnayHaa no fOCT 31610.0 c eeicoTon cbpackiBaHus h ana obonodek u BHELWHUX
yacTten obornovek (KpOMe CBETONPONYCKAOLLMX YacTel), KOTOPYH ONpefensoT cornacHo Tabnuue B cOOTBET-
cTByoLweM pasgene FOCT 31610.0.

MpumeyaHue — TpeboBaHue K NPOBEAEHUIO UCTILITAHWA HA YAAPOCTONKOCTE HE 03HAYaET NPUMEHEHNSA OPYTUX
TpeboBaHwii no FOCT 371610.0, Hanpumep TENMOCTOMKOCTb M XONO4O0CTOMKOCTb.

9.4.2 UcnbiTaHMA NpeAoXxpaHUTENEN C 3aNMBKOW KOMNAayHAOM UMW NOKPbITUEM

Ecnuv Heobxoguma 3anvBKa npedoxpaHvTenei KoMnayHOoM UK ero NoKpbITUE M MaTepuan MOXeT no-
nacTb BHYTPb NPeAoXpaHuTens 1 HapywnTb 6e30MacHOCTb, TO HeODX0QMMO BLIMOMHUTE CNeayLlee nenbiTa-
HWe Ha NATK obpasuax KaXgoro NpedoxXpaHuTens 40 3anuBKU UKW MOKPbITUS.

KMcnbiTeiBaemble 06pa3subl ¢ McxogHon TemnepaTypon (25 £ 2) °C HeobXoaAnMO MIHOBEHHO MOrpy3nTh B
Bogy ¢ temnepatypon (50 * 2) °C Ha rnybuHy He MeHee 25 MM He MeHee 4YeM Ha 1 MUH. YCTpPOWCTBa CHMTAKT-
CSl BblAEPKaBLUMMW UCTLITAHWS, €CNW BO BpeMsi UCNbiTaHuA U3 obpasua He BbIAENATCA Ny3bIpbKy.

B aneTepHaTMBHOM chny4ae McnbiTaHWe MPOBOGAT NMyTem MPOBepKu NsATW 0OpasuoB npedoxpaHvTenen
nocne repMeTM3auuy Ny NOKPbITUS B COOTBETCTBUM C OOKYMeHTauuel, 4yTobel ybeguTecs B OTCYTCTBUM MO-
nagaHusa KoMnayHaa unu NoKpbiTUS BHYTPb.

9.4.3 Neperopoakm

[na ypoBHA B1Aa B3pbIBO3aLLMTLI «ia» 1 «ib» Neperopogku OOMKHbI BbIAEPKUBATL MUHMMAaNbHOE YCU-
nue 30 H, npunoxeHHoe TBEpPAbIM UCNbITATENbLHLIM CTEPXKHEM AnameTpoM (6 + 0.2) mM. Ycunue npuknagbl-
BalOT MPMMEpPHO MO LEHTPY Neperopogku B TevyeHne He meHee 10 c. He gomkHo GbiTe gedopMaumy nepero-
POAKW, KOTOopas Morna Okl HApYLWUTE ee NPUrogHOCTE ANA NOCNeAyLEero NCNonNb30BaHMs Mo Ha3Ha4YeHWH.

[nsa ypoBHS BuAa B3pbIBO3aLUThI «ic» He TpebyeTcsa NpoBOAUTE UCMbITAHWE NEpPeropofok.

9.4.4 NcnbiTaHUA Ha 3aKpenneHue Kabens

KMcnbiTaHue Ha 3akpenneHune kabensa OOMKHO NPOBOAUTLCH MYTEM NPUNOXEHUA K Kabento pacTarmBao-
Lero ycunusa MuHuMansHon senudnHel 30 H B HanpaeneHwun ot BBoga kabens B ycTponcTBO. [pogormKuTens-
HOCTb UCMbITAHWA JOIMKHA COCTaBNAThL HE MeHee 1 4.

JonyckaeTcqa cmelleHne obonodvkn kabens, HO He OMKHO HabmwgaTecs BUAWMOIO CMeLleHWs BbIBO-
J0B.

[aHHOe ncnbiTaHWe He OOIMKHO NPUMEHATLCH K OTAENMbHbIM NPOBOAHMKAM, KOTOpblE MOCTOAHHO coeau-
HEHbI M HE ABNAKTCSA YacTbio kabens.
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9.5 TOKOﬂpOBOHFII.IJ,aﬂ cnocobHoOCTb HenoBpexgaemMbiXx COE,EIMHEHMﬁ nevyaTHbIX nnart

[ns ypoBHA BUAA B3pbiBO3aLWTLI «ia» W «ib» TokonpoBogslan cnocobHOCTb COeANHEHNS NCMNbITbIBA-
ercs B TedeHune 1 4 npy makcumarnsHOW 3KCnyaTalMoHHOW TeMnepaTtype ¢ Tokom, B 1,5 pasa npeseiliawmm
MaKcHMalbHbIi JONTOBPEMEHHbI TOK, KOTOPbLIA MOXET NpoTeKaTb B COeAMHEHUW NPW YCMOBUAX cornacHo 5.2.
[NpMMeHeHWe 9TOro UCMbITATENBHOIO TOKa HE LOMKHO Bbi3blBaTb pasMblkaHWe COeQMHEHUsA UMK ero oTaene-
HWA OT NOANOXKN B MoBON TouKe.

9.6 UcnbiTaHue SHEKTDHHECKDﬁ NMPOYHOCTWN MU30NAUNK

VMcnbiTaHne 3NeKkTpUYecKon NPOYHOCTY OOMKHO NPOBOAUTHLCS C YY4ETOM CrefyoLero:

a) cornacHo COOTBETCTBYIOLLEMY MPOMbILLITEHHOMY CTaHOapTY; UMK

b) nepemeHHbIM HanpsXKeHWeM NpeuMyLLecTBEHHO CUHYCOUOAanbHOM (DOpPMbl YacToToW OT 48 oo 62 u;
nnu

C) HanpshkKeHWeMm MOCTOSHHOrO TOKa, MMEeRLWUM nynbcauno He Bbiwe 3 %, u 3HadveHuewm, B 1,4 pasa
NPEBbLILIALLINM 3HAYEeHNE YKa3aHHOTO HarnpsbKeHWUs nepemMeHHoro Toka.

[ns nepevyncneHnin b) u c) HaNpsKeHWe OOMKHO YBENUYMBATLCH MOCTENEHHO A0 YKA3aHHOTO 3HAYEHMUS
3a Bpemsi He meHee 10 ¢, a 3aTem nogaepxmMBaTbcsa B TedeHne He meHee 60 c. MNpunoxeHHoe HanpsxXeHue
OOIMKHO OCTaBaTbCA MOCTOSIHHLIM B TEYEHWE UCNbITaHWI, a TOK He JOMKEeH MpeBblllaTh AEWCTBYOLLErO 3Have-
HUsA 5 MA B N060IN MPOMEKYTOK BPEMEHW.

9.7 OueHKa TBEpAOWA U30MALMMK U PACCTOSHUA Yepe3 3aNMBOYHLIA KOMNayHA
ONsA NpUMeHeHUs YMeHbLIeHHbIX pasfeneHun

9.7.1 Obwume TpeboBaHuA

[aHHble TUMOBbIE UCMbITAHUA MO3BONAKT OLUEHUTH TBEPAYIO U3OMSALMIO U pacCcTOsIHWE Yepes 3annBoy-
HbIW KOMNayH 418 NPUMEHEHUs] YMeHbLUEeHHbIX pa3feneHuni.

[JaHHoe TMNOBOE UCMLITAHWE COCTOWUT U3 CNeayrLMxX 3Tanos:

a) npeaBapuTenbHOE KOHOULMOHWPOBAHWE no 9.7.2;

b) ucnbiTaHne HanpskeHWeM NepeMeHHOro ToKa NPOMBbILLNEHHON YacToTkl no 9.7.3;

C) UCNbITaHWE Ha YacTWYHbIA paspsag no 9.7.4.

Bo Bpems ucneiTaHuin obpasLbl 00ecTodmMBaloTCs.

9.7.2 NpegBapuTenbHOe KOHONLUOHUPOBaHUE

9.7.2.1 lNpeneaputensHoe KOHAULUNOHUPOBAHWE CYXMM HarpesoM

LUlecTts obpasLioB JOMKHbI BbITh BbliAEpXKaHbl B BO3AYLIHOW Ne4Yn B TeYeHue He MeHee 48 dacos npwu
Temnepatype oT 10 K u 15 K Bbile makcumManbHOW 3KCnnyaTaunoHHOW TeMnepaTtypel, HO He meHee 80 °C.

Mpumevyanwne — [aHHaa meToOgvKa COOTBETCTBYET UCNbITAHUAM [19].

9.7.2.2 lNpegeaputenbHoe KOHAUUWMOHMPOBAHWE CYXUM LMKINNYECKUM Harpesom

3OTa npoueaypa TpebyeTca TONMbLKO B TOM Cryvae, ecrnu NPUMeEHSeTCs UCTbITaHWe Ha YacTUYHBIN pa3psa.

MNMocne NpeaBapuTENbHOrO KOHOWUWMOHWPOBaHWA Cyxum HarpeBom no 9.7.2.1 Te xe wecTb obpasuos
OOIMKHbI BbITh NOABEPTHYTHI LIMKMMYECKOMY M3MEHEHWIO TEMNepaTypbl cnedyrwmnmM obpasom:

MWHUMalbHad TeMnepartypa: MWHUMarnbHas 3KCnnyatauMoHHad TemMmnepaTtypa, CHUXEeHHaAa Ha
5—10K;
MaKCMManbHad TeMnepartypa: KaK YKa3aHo B 9.7.2.1 Ana npeaBapuTeribHONo KOHOWMUWMOHUMPOBaAHWA

CyXrM HarpeBoOM;

NPOAOIHKMTENBHOCTL LMKNa: 24 yaca, MuHMMyM 10 YacoB Npu Kaxxgon Temneparype;
CKOPOCTb U3MEHEHUS: B TEYeHWe 2 Yacos;
KOMU4YEeCTBO LMKIOB: 3

Mpumevyanune — [laHHaa meToOvKa COOTBETCTBYET UCNbITAHUAM [19].

9.7.2.3 MNpepgBapwWTenbHoe KOHAVMLNOHMPOBaHME Npy ObICTPOM M3MEHEHUN TeMMepaTyphbl

3OTa npoueaypa TpebyeTcs TONMBKO B TOM Cry4vae, ecrnu NpUMeHsIeTCs UCMbITaHWe Ha YacTUYHbIN pa3psa.

Mocne yukna cyxoro Harpeea no 9.7.2.2 Te xe wecTk 06pa3yoB JomkHbI BbITe NOABEPrHYTEl BeICTPOMY
W3MEHEHMWIO TeMMepaTypbl cneayrwum obpasom:
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MWHUMarbHasa TeMneparypa: MUHUManbHaA 3KcnnyataumoHHaa TeMmnepartypa, CHUXeHHaA Ha
5—10K;
MaKCuManbHaA TeMnepartypa: KaK YKa3aHo B 9.7.21 gn4a npeaBapuTenbHOro KOHAMUMOHWUPOBa-

HWA CYXUM HarpeBOM;

NMPOACITKUTENBHOCTL LIMKNA: 60 MuH (30 £ 2) MWH NpK KaxOoWn Temneparype;
CKOPOCTb U3MEHEHMUSI: B TeyeHue 30 c;
KOJTMY4ECTBO LIMKMOB: 50.

MpumedyaHune — [aHHaa MeToaOMKa COOTBETCTBYET UCMbITaHUAM [20].

9.7.2.4 MpegBapuTenbHOE KOHOAWLWMOHUPOBAHWE C BO3OENCTBUEM BMNAXHOCTU

LUlecTs obpasuor, Npolenunx NpeasiayLline UCNbITaHUA, OOMKHBI ObITe NOABEPTHYTHI NpedBapuUTenb-
HOMY KOHOWLMOHWPOBAHWUIO C BO3AENCTBUMEM BNaXKHOCTU Nepes UChblTaHMeM HanpsKeHUeM NpoMbILLIIEHHOW
4acTOThbl NepeMeHHOoro Toka no 9.7.3.

WMcneiTaHne ¢ BO30eNCTBMEM BIIaXXHOCTU NPOBOAAT B KAMEpPE Npu OTHOCUMTENbHOM BriaxHocTh (93 = 3) %.
TemnepaTypy Bo3ayxa B kKamepe NoafepKUBaKT Ha ypoBHe (40 + 2) °C. MNepen Bo3AeNCTBUEM BMNAXHOCTH 00-
paseL HarpesaloT o TeMmnepatypbl (42 + 2) °C, nogoepxuBasa ee B TeUeHUe KaKk MUHUMYM 4 4 nepef npes-
BapuTeNbHbIM KOHOMUMOHUPOBaAHUEM C BO34ENCTBMEM BnaxHocTU. Bo3gyx B kamepe nepemelunBaeTtcs, a
Kamepa [ormkHa bbiTb CKOHCTPYupoBaHa Taknum obpa3om, 4Tobbl Ha obpasLe He ocenan koHaeHcat. Obpasel
OCTaeTcs Nog BO3LENCTEBMEM BMAXXHOCTM He MeHee 96 4acoB.

MpumeuvaHnne — [aHHaa MeToauKa COOTBETCTBYET UCTbITAHUAM [217].

9.7.3 UcnbiTaHue Hanps>XeHNeM NepeMeHHOro Toka NPoOMbILINeHHON YacToThl

VcnblTaHMe HanpsKeHem NepeMeHHOro ToKa NPoMbILLNEeHHOW YacToTkl NPOBOAUTCS U 3aBepLUAEeTCa B
TeYyeHne OHOro Yaca Nocne OKOHYaHWs! UCNbITaHWS Ha BO3AENCTBME BNaXHOCTK cornacHo 9.7.2.4.

VcnbiTaHMe QOMKHO NpoBoAUTLCA Npu YactoTe oT 48 0o 62 Ny, Mcnonb3oBaHne HaNpsikeHUs NoCTOSH-
HOro TOKa NS AAaHHOMO UCMbITAHUSA HE AOMYCKaeTcs.

dopma curHana WCMbITATENBHOMO HaMpsKeHWs AoMmKHa ObiTb NPEeMMYLLECTBEHHO CUHYCOWAANbHOM.
NaHHoe TpeboBaHWe BLINOMHEHO, €CNM OTHOLEHWE MUKOBOIO 3HAYEHWA K AEWCTBYIOLEMY 3HAYEHUIO COCTaB-

nsaet \E * 3 %. VMicnblTatensHoe HanpsikeHne ykasaHo B Tabnuue 8, rpada 7.

VCTOYHUK NUTaHUA OOMKEeH MMEeTb AOCTATOYHYH BOSMLT-aMMEPHYH MOLLHOCTb ANA NOAAEPXKAHUS UC-
NbITATEMNBHOIO HAMPSKEHWSA, C Y4ETOM BO3MOXHOIO TOKa yTeykW. [punoxeHHoe HanpsxXeHne OOMKHO ocTa-
BaTbCA MOCTOSIHHBLIM B TEYEHME UCMLITAHUA. TOK BO BpEMS UCTILITAHUS HE JOIMKEH NPERLILIATL AeACTBYHLLErO
3HadyeHusa 100 MA B NtoOON MOMEHT BPEMEHMN.

HanpsikeHne gomkHo nocteneHHo yeenuumeathesa ot 0 B oo 3apgaHHoro 3HavyeHus B TedeHue 5 ¢, a 3a-
TeM COXpaHATbLCA He meHee 60 c.

Bo Bpems ucnbiTaHus He A0MKHO NpoM30onTU npobos.

9.7.4 UcnbiTaHKe Ha YAacTUYHbLIW pa3pag

[laHHOe ucnbiTaHWe AOMKHO ObiTb NPOBEAEHO MOCMe MCMNBITAHWA HanpsKeHWem NepeMeHHoro Toka
NPOMBILLNEHHOM YacToTkl cornacHo 9.7.3. ®dopma cMHYyCoMaanbHOro UCNbITAaTENBHOMO HANPSXKEHUS MPOMbILL-
MEHHOW YacTOTbl AOMKHA BbITh NpeUMyLLLECTBEHHO CUHYCOMAansHOW. [laHHoe TpeboBaHWe BLINMOMHEHO, eCNK

OTHOLUEHME MUKOBOro 3Ha4YeHWs K OeNCTBYKLEeMY 3HaYeHW cocTaensaet \/2 + 3 %. WcnbiTaHMe OOITKHO
npoeoanTLCA NMpu Yactote oT 48 oo 62 Ny, NukoBoe 3HavyeHue Ur — 3TO YyKa3aHHOe 3Ha4YeHWe HanpsKeHns
YyacTuyHoro paspsaga B Tabnuue 8.

n pumedyaHune — Ecrms Taﬁnwu,e 8 He YKa3aHO 3Ha4eHne HanpaXeHna 4aCTU4HOro paspana, 1o uCnbitTaHne Ha
YacTUYHbIA pa3pan He Tp96y9TC$| B COOTBETCTBMW C HACTOALWMM CTaHOapTOM.

MeToabl UCNBITAHUA HA YacTUYHLIA paspsad OOMKHbI ObiTb Takumu, kak onncaHo B [OCT IEC 60664-1.

B cooTBeTcTBAM C rMCTEPE3MCOM YacTUYHOMO paspsga OOMKHO MPUMEeHSATbCA UCXOAHOEe 3HadYeHue, B
1,25 pasa npesblllalollee UCMbITaTeNbHOE HanpsxeHwe U,

HanpspkeHne gomkHO noBbllaThca paBHOMepHO oT 0 B 4o Ha4anbHOro MCnbiTaTenbHOro HanpsKeHns
B 1,25 pasa U, 3agaHHoe HanpsieHue LOMKHO MOAAEepKUBaTLCH MOCTOSIHHLIM B TeYeHWe 3a0aHHOro Bpe-
MeHu t;, paBHOro 5 c. Ecnu YacTMyHbIX paspsigoB He NMPOM3OLWINO, TO UCTbITAaTENbHOE HaMNpsKeHWe LOMKHO
BbITe yMEHbLUIEHO [0 HynsA nocne t,. Ecnn npousoLen YacTuyHbIn paspsas, HanpskeHne AOMKHO BbiTe yMEeHb-
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LIEHO [JO UCMbITaTeNbHOro HanpsmkeHnsa U, KOTopoe JOMKHO OCTaBaTbCH NOCTOAHHLIM B TeHeHue onpeaeneH-
Horo Bpemenn t, 15 ¢, noka He BydeT n3amepeHa BenuHMHa 4acTUHHOTO paspaaa (CM. pucyHok 16).

[V 3

1,25U,

Uy

t, & t

PucyHok 16 — McnbeiTaTenbHoe HanpskeHue

M3onsauus COOTBETCTBYET TDEGOBHHHHM, ecnu:
s I'IDOGOFI n3ondaunuK He NMpon3oLUno; 1

- BO BpeMs Nnofayu NcrbiTaTenbHOro HanpsKeHUa YacTUYHbIX PaspsgoB He NMPOW3OLLNO Unv nocne ty
BeNnWYMHa paspaga He npesbliliaseT 5 nkn.

prBEHb WwymMa He OOIDKEeH BbIHUTAaTbCA U3 nokasaHum cpeacTtea uaMmepeHna 4YaCTUYHbIX Pa3pAanos.
9.8 TunoBble UCNLITAHUA nOKpI:ITVIﬁ nevyaTHbIX nnaT

MoKpbITUA, UCnonb3yeMble Ans obecnedyeHus 3alWnThl Knacca 1 wnu 2, 4OMKHbLI NOABEPraTbca TUMO-
BbIM MCMBITAHUSIM, YKasaHHbIM B MOcrnegoBatensHocTu ucnbitanuin 1 FOCT IEC 60664-3, npunoxeHune A,
Tatbnuua A.1.

TunoBble UCNLITAHWSA OOMKHBI MPOBOAUTLCH C NPUMEHEHUEM CMNEQYHOLLETO:

- MWHMManbHas 3KCNnyaTauuoHHasa TeMnepaTtypa OOMmKHA ObiTh CHMXEHa Kak MUHMMYM Ha 5 K B ka-
4YecTBe MWHUMAILHOW TeMnepaTypbl ONs NpeaBapUTENnbHOTO KOHOWULWMOHUPOBAHUS HA XONOAOCTOWMKOCTh W
ObICTPOro N3MeHeHWs1 TeMneparypbl;

- ONA 3aWuThl Knacca 1 ucnbiTaTterbHOe HarnpsikeHue ANa UCMbITaHUs UMMYIMbCHBIM HanpsKeHunem
OOIMKHO ObITh HanNpsKeHneM NepeMeHHoro ToKa, ykasaHHbIM B rpadie 7 Tabnuubl 8 unu rpade 6 Tabnuubl 9,

npy HEOBXOAMMOCTH YMHOMEHHbBIM Ha \/? Ana 3awuTtel Knacca 1 ucneiTaHWe Ha YacTUYHbLINA paspaa He Tpe-
Byetcs; 1

- ONA 3aWMThl Knacca 2 UCNbiTaTenbHoe HanpskeHue AM4 UCMbITaHUA HanpsKeHnem npoMbILLNeHHOoK
4acToTbl NepeMeHHOro Toka (cm. 9.7.3) u U; Ans ucnbiTaHns Ha 4acTuyHbIn paspsag (cm. 9.7.4) fomkHo BbiTe
TaKMMW, KaK yKa3aHo B rpadpe 7 tabnuuel 8 unu rpadpe 6 Tabnuubl 9 cOOTBETCTBEHHO. McnbiTaHKe Ha YyacTuu-

HbIA paspsan TpEGyeTCH TOJITEKO B TOM Chny4ae, eClii B JadHHbIX Ta6nmu,ax YKa3aHO 3HadeHue OnAa nedaTtHblX
nnart.

9.9 UcnbiTaHua Ha gudpdpepeHUManbHbIA TOK YTEYKU ANA U30NATOPOB CUTHaNoOB

Tpw obpasua nsonaTopa curHana, MMerLero KneMmMbl NMTaHusa U 3a3eMreHust Ha BbIXOAe CWUrHarnos,
OOMKHbI ObITb MOABEPrHYTHI UCMBITAHWIO Ha AudydpepeHunaneHbid Tok yTevku. CTopoHa Bxoda curHana uso-
ngTopa gomkHa pabotaTe NPY HOMWHAMBLHOM 3KCNNyaTaluWoHHOM HanpsaxXeHun. BxogHkele curHanel BbICOKOTO
NOTUHECKOro YPOBHSA, HU3KOTO NIOMMYECKOro YPOBHA U MepekioYeHrns NpyM MakcuMarbHOW CKOPOCTY nepeaaqu
AaHHBIX MPUNOXKEHWSA UMK Bbile U ¢ KoadhuumeHTom 3arpy3kn 50 % O0MmKHbI NPUMEHATLCS KO BCEM BXOAAM
Ha CTOpOHe MUTaHWUA U3onATopa CUrHanoB. HanpseHue, reHepupyemMoe Ha BbIXOAHOW CTOPOHE AN KaX4oro
YCMNOBWSA UCMBLITAHUA, JOMKHO ocTaeatbea MeHee 0,5 B npu Harpyaske 10 kOm. Harpy3ka 1 % ycTaHoBneHa
MeXOy KnemmMamu NMMTaHus KOMMNOHEHTAa W 33a3eMIIeHUs, Kak MoKasaHo Ha pucyHke 17.
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PucyHok 17 — PekomeHayeMas cxema CMeLLeHna ana naMmepenna anddepeHumnanbHOn yTedku

n pumedyaHne — 3HayeHus pESMCTVIBHDI:’I Harpy3kv Ha BbiXO4E WM NOpora HanpaXXeHna BblﬁpaHbl AnA NpocToThl
N3MepeHna n He MMeoT OpYyroro 3Ha4yeHuA.

9.10 UcnbiTaHMA pa3genuTenbHbIX YCTPOUCTB

9.10.1 Obwme TpeboBaHUA

[ns ypoBHen B1uAa B3pblBO3alUUTbl «ia» U «ib» AaHHble UCMbITAHWUA MPOBOAAT, €CINKM ONTUYeCcKne pas-
OEenUTenbHbIe YCTPONCTBA UCNONb3YIOT AN pazaeneHnsi MCKpobe3onacHbIX U MCKPOONAaCHbIX Lienen.

O6pasLbl 4OMKHbI MPOATK UCMbITAHWA, YKazaHHble B 9.10.2 1 9.10.3.

9.10.2 TennoBoe KOHAULWOHMPOBaAHUE N UCMLITAHWE Ha 3NEKTPUYECKYIO MPOYHOCTDL

9.10.2.1 Obwwme TpeboBaHus

MakcuManeHas Temnepartypa Ans TennoBoro KOHOWLMOHUPOBAHKWS onpefenseTcs nyTeM NpoBefeHus
UCNbITAHWIA Ha Neperpysky Ha NsaTyM obpasuax And NpMeMHOR CTOPOHbLI U NATK obpasuax aAna nepefawLLei
cTopoHbl. 3aTem Bce 10 obpaszuoB fomkHbl BbiTb NOABEPrHYTHI TENNOBOMY KOHOWULWOHWPOBAHWKO WU UCNbITa-
HUAM Ha 3MEKTPUYECKYI0 NPOYHOCTb.

9.10.2.2 VicnbiTaHne Ha neperpysky Ha NpUeMHou CTOpoHe

MepepatoLwan cTopoHa pasgenuTenbHOro yCTPOWCTBa AoMmKHa paboTaTb ¢ HOMUHAMBHBIMK 3HAYEHUSIMU
Harpysku (Hampumep, I¢= Iy).

lMpuemHas cTtopoHa gomkHa paboTaTh C YCTaHOBNEHHON MOLWHOCTBLIO (HAanpUMep, Mexay TOKONpUeMHN-
KOM 1 M3rnyyaTenem), KOTopasa He OOMKHA NoBpeXaaTh KOMMNOHEeHThI. [JaHHble 3Ha4eHnsa OomKHbl BbiTe onpe-
OeneHbl Npu npeaBapuTernbHbIX UCMBITAHWAX UMW B3ATbl U3 cneundukaumm N3roToBUTENS pasnenuTensHoro
ycTpoicTBa.

Mocne OOCTMXEHWA TePMMYECKOro paBHOBECHS AOMxHAa ObITb yBenvyeHa MowHoCTe. [locne nosTop-
HOTo JOCTWXKEHUS TEPMUYECKOro paBHOBECKSA MOLLHOCTL OMMKHA YBENWYKMBATLCS CTYNeHYaTo, noka He byger
TepMUYEeCcKOro paBHOBeECUS U Tak garnee, noka:

a) NpUeMHbI NONYNpoOBOAHMK He ByaeT noBpexaeH. ATO OrpaHNyUT UM 3HAYUTENBLHO CHU3WT pacceu-
BaHWEe MOLLHOCTW;

b) mMolHOCTE Ha NOMYNPOBOAHUKOBOM MPUEMHUKE He AOCTUrHET 3Ha4YeHWst, 0O KOTOPOro OHa orpaHunye-
Ha 3aWWUTHLIM KOMMOHEHTOM UMK Y3NoM, SBNSILWAMCS YacTbio Lenu.

Heobxoaumo 3aperMcTpupoBaTh MaKCUMarnbHyH Temnepartypy MOBEPXHOCTU MPUEMHONM CTOPOHbI ANS
kaxgoro obpasua BMecTe ¢ TemnepaTypoln OKpyatLlen cpebl.

9.10.2.3 VcnblTaHne Ha neperpysky Ha nepegaroLLein CTOpoHe

[MpremHasa cTopoHa pas3fenuTenbHOro yCTpoNCTBa AoMmKkHA BbiTh MOAKMHYEHA K MCTOYHUKY HaNpPAXXeHWs
U c nocnegoBaTentHbIM pesnctopoM R, rae:

U=4,Pmax; (9)
Imax

p U (10)
"max

rae Pmax — MaKkcumanbHasa gonyctmmad MOLWHOCTb B MPUEMHUKE]

Imax — MaKCuMalbHbIM 0ONYCTUMbIN TOK B NMPUEMHUKE.
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Mepegatowan ctopoHa gomkHa paboTaTh ¢ yCTAHOBNEHHOW MOLLHOCTbLI, KOTOpas He JOMKHA NOBPEX-
0aTb KOMMNOHeHTbl. [laHHoe 3Ha4YeHue AOMKHO ObiTh onpeaeneHo Npy NpeaBapUTenbHbIX UCMbITAHUAX UMK
B35TO M3 creundmKaLmm U3rOTOBUTENS pazfenuTenbHOro yCTpoNCTBa.

Mocne OOCTUXEHUA TEPMUYECKOTO paBHOBECUSA OOMkHa ObiTh yBenuueHa MolHocTs. Mocne noeTop-
HOro AOCTUXKEHWS TEPMUYECKOTO paBHOBECUS MOLLHOCTEL AOMKHA YBENUYMBATLCS CTYNeHYaTo, Noka He byaet
TEPMWUYECKOro paBHOBECKSA U Tak aanee, noka:

a) nepeparoLLMiA NOMYNPOBOAHUK HE DydeT noBpexaeH. OTO OrPaHUYnUT UK 3HAYUTENbHO CHU3UT pac-
cenBaHWe MOLLHOCTW; UMK

b) MowHOCTL HAa NONYNPOBOAHWKOBOM NepefaTyuke He JOCTUrHET 3HaYeHusl, 4O KOTOPOro oHa orpaHu-
YeHa 3alUTHLIM KOMMOHEHTOM UMK Y3IOM, SIBMIAOLLUMCS YacTbio LEenu.

Heobxogumo 3aperucTpyvpoBaTh MakCMMarnbHYH TemnepaTypy MOBEpPXHOCTU Nepefatollei CTOPOHbI
48 kaxkgoro obpasua BMecTe C TeEMMNepaTypon OKpy>KatoLed cpeabl.

9.10.2.4 Tennosoe KOHOULMOHUPOBAHWE U UCMbITAHWE Ha 3NEKTPUYECKYI0 MPOYHOCTb

Bce obpasupbl, ucnonbsyemble B 9.10.2.1 1 9.10.2.2, fomKHbl OblTb NOMELLEHbl B MeYb Ha 6+0.2 ya-
COB NpW MaKkcMmanbHOW TeMnepaType NOBEPXHOCTH, 3anMcaHHON Npu NpoeBedeHun ucnelitadnuii no 9.10.2.2 u
9.10.2.3, yBenuyeHHoM He MeHee Yem Ha 10 K, Ho He Bonee yem Ha 15 K.

Mocne paznenuTenbHble YCTPONCTBA OOMKHBLI OCThITh A0 (23 + 5) °C. 3atemM oHU JOMmKHbl BbIT Nog-
BEPXKEHbl UCMBITAHMIO 3NEKTPUYECKON NPOYHOCTM U3onsuKMKM HanpsixkeHvem 1,5 kB (nepemeHHoro toka ot 48
40 62 '), NpUNoXeHHbIM MeXay KneMMamMun MckpobesonacHbIX M MCKPOONacHbIX Lenew, n B TedeHune 10 ¢ oHo
LOMKHO BbITh YBEMWYEHO A0 3*0,15 yB. [aHHoe HanpsikeHWe JOMKHO OblTe NPUNOXEHO B TedeHue (65 + 5) c.

Bo BpemMsl JaHHOro MCMLITAHUS HE OOMKHO BbiTh Npobosa M3oNALMM MeXay NPUEMHMKOM U NepefaTyu-
KOM M TOK YTEYKU HE OOIDKEH NpeBbillaTh AeUCTBYIOLWEro 3HavyeHusa 5 MA.

9.10.3 UcnbiTaHMe Ha 3NEKTPUYECKY O NPOYHOCTb U KOPOTKOE 3aMblKaHue

9.10.3.1 Obwune TpeboBaHWA

Ons npoBedeHnsa JaHHbIX UCMbITAHWIA HeobXoaMMbI TPU HOBbIX 00pasLa, He UCMOoNMb30BaBLUMXCA B UC-
neiTaHuax 9.10.2.

OnTuyeckue pasgenuTensHble YCTPOUCTBA OOIMKHBI BbITh NOABEPrHYTHI NPEABAPUTENBHOMY UCTIBITAHUKD
Ha anekTpuyeckyk npodHocTb (9.10.3.2), 3aTem UcnbITaHU TOKOM KOPOTKOro 3ambikaHus (9.10.3.3) n 3atem
WCMbITAHWIO HA 3MeKTpU4eckyto npodvHocTh (9.10.3.4).

9.10.3.2 lNpegBapuTtensHOe UCMbITAHWE Ha ANEeKTPUYECKYH0 NMPOYHOCTL

o npoBeaeHWs UCMbITAHUIA TOKOM KOPOTKOro 3amblkaHua obpaslbl AOM¥HLI BbioepxaTk 6e3 npobosa
UCMbITAHUE Ha 3NEKTPUYECKYID MPOYHOCTL B COOTBETCTBMU C 9.6 b) 4eNCTBYIOWMM 3HAYEHWEM HaMpPsKEHUS
4%0.2 g, NMPUINOXEHHOro Mexay WCKpobes3onacHOW M UMCKPOOMNAaCHOW CTOPOHaMu pasfenuTensHOro ycTpoi-
cTBa. Bo Bpemsa faHHOro UCMbITaHUS Ha 3NeKTPUYECKYH NPOYHOCTL cornacHo 9.6 b) M3aMepeHHEIA TOK YyTe4Ku
He JomxeH npeBbiwaTte 1 MA OeNCTBYHOLLEro 3Ha4YeHs.

9.10.3.3 VMcnblTaHMe TOKOM KOPOTKOrO 3aMblKaHUA

Bce obpasubl 4OMKHbI ObiTh UCTIbITAHEI TOKOM KOPOTKOIO 3amblikaHus. HanpspkeHne B pasoMKHYTOM Wc-
NblTaTenbHOM Lenu AOMKHO DbiTb MakcMManbHbIM HanpsbKeHWeM A5si ONTUYECKOTo pasfenMTenbHOro yCTpon-
CTBa Npu YCoBUAX, yKasaHHbIX B 5.2 (Hanpumep, nukosoe 3HadeHune U,,). [locTynHaa MrHoBeHHas Harpysou-
Has cnocobHOCTb UCMbITaTENBHOM Lenu gormkHa ObiTb He MeHee 200 A. McnbiTaTenbHas Lenb gormkHa obiTb
COEMHEHA C ONTUYECKUM pa3fenuTerbHbIM YCTPONCTBOM Tak, UTOBbl UCMbITATENLHbLIA TOK MPOXOAWUN Yepes
WCKpPOONAaCHYK CTOPOHY OMTUYECKOro paszfenuTeribHOro ycTponcTea. [pu ucnbiTaHuk OOnyckaeTcs OCTaBUTb
NOOKITHYEeHHBIMW 3aLLUTHBIE KOMMNOHEHThI UMK y3Mbl, ABASOWKMecs YyacTelo Lenu. OnTuyeckne pasgenitens-
Hble YCTPOWCTBA He AOMKHbI B3pbIBATLCS UMW 3aropeThbeCsi Npu UCMNbITAHUU TOKOM KOPOTKOTO 3aMbIKaHUS.

9.10.3.4 VcnblTaHne Ha anNekTPUYeCcKy NPOYHOCTL

Kaxgbin obpa3zel, fomkeH Bbigepkueath 6e3 npobos ucneiTaHne Ha 3NeKTPUYECKY NPOYHOCTL Cornac-
Ho 9.6 b) HanpsbkeHuem 2U + 1000 B vnu 1500 B pencTByOWEro 3Ha4eHUs, B 3aBMCUMOCTU OT TOrO, Kakas
13 BENWYUH Donblue, NpUNoXeHHOro Mexay ckpobesonacHoM 1M MCKPOONacHON CTOpPOHaMKM OMTUYECKOro pas-
OenuTernbHOro ycTponcTea. Bo BpemMs JAHHOMO UCMbITAHMA Ha 3MeKTPUYECKYH NPOYHOCTb M3MEPEHHbLIN TOK
yTe4kn cornacHo 9.6 b) He fomKeH NpeBbllwaTte 1 MA 4eACTBYIOLEro 3Ha4YeHus!.

9.11 UcnbiTaHua uckpoGesonacHbIX YCTPOWCTB, CoAepKalMX Nbe303NeKTpMYecknue ycTponcTea

HeobxoauMo NpoBecTu M3MmepeHue Ha ogHoM obpasue:

a) eMKOCTU yCTPOWCTBa;

b) HanpskeHWsl, BO3HMKAKLLEro B HEeM, KOrga AOCTYMHYIO NpW 3KCMyaTalun 4acTb MCKpobe3onacHoro
YCTPOWCTBA UCMLITLIBAKT YAApOM B COOTBETCTBMU C MapameTpamMu, NpuUBeAeHHLIMU B Tabnvue no ucrbita-
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HWAM Ha yaapocTolkocTb (rpada «Bbicokas») no FOCT 31670.0 npu Temnepatype (20 + 10) °C ¢ ucnonbao-
BaHMeM ucnbiTaTensHoro obopynosanus no MOCT 31610.0. McnbiTaHne HeobxogMmo NpoBoguTb Ha OOHOM
obpasLe, HO OH MOXET BbITb NOBPEXOEH NPU UCMLITAHWUU, MO3TOMY MOXET NoTpeboBaTLECH BTOpoiA obpa3el.

Ecnu uckpobeaonacHoe yCTPOWCTBO, CoAepXkallee Nbe303NekTpUYecKoe YCTPOMCTBO, NpedoXpaHeHo oT
NPSIMOrO MeXaHW4YeCcKoro BO3AeNCTBUA, TO UCMbITEIBAKOT YAapOoM NpefoXpaHUTENsHOe YCTPONCTBO NMpuM pacno-
MOXEHWMN MCKPODE30NacHOro YCTPOMCTBA M NPefoXpaHMTENbBHOrO YCTPOMCTBA B MOMOXEHUN, NPeayCMOTpeH-
HOM WM3rOTOBUTENEM.

MakcumanbHasa aHeprus, HakonneHHas eMKOCTb0 KpucTanna npyM MakcumMansHOM M3MepeHHOM Hanps-
KEHUW, He JOMKHA NpPeBLILWATL Ans 0bopyaoBaHUSA:

- rpynnbi | — 1500 mkx,

- nogrpynnsl 1A — 950 mk[x,

- nogrpynnsl 1B — 250 mi[x,

- nogrpynnel IC  — 50 mkx.

Ecnu anekTpu4eckuin BbiIXo Nbe3oaneKkTPUYecKoro yCTpONCTBa OrpaHUYeH 3aLlUTHbIMU KOMMOHEeHTaMM
UINW NpefoxXpaHUTenbHbIM YCTPOMCTBOM, 3T KOMMOHEHTHI UMW MpegoXpaHuTeNbHbIe YCTPONCTBA He JOMKHbI
ObITb NOBpeXaeHkbl B pe3ynstaTe yaapa Takum obpasom, YTobbl HapyLllanack MCKpobe3onacHoCTb.

Ecnu nckpobesonacHoe obopynoBaHue HeOOXOOMMO 3alNTUTE OT BHELUHEro MexaHW4ecKoro Bo3aem-
cTBMA, YTOObI HE JONYCTUTL MPEBbLILEHNA YKAa3aHHbIX 3HAYEHWN YOAAPHON 3HEpPruK, TO Mapkupoeka LOormkKHa
cofepxaTtb 3Hak «X» cornacHo TpeboBaHusaM k Mapkuposke no fOCT 37670.0. CneunansHble yCroBuUst Npu-
MEHEHMWS OOSKHBI cogepaTb noapobHble TpeboBaHus K yCTaHOBKeE.

9.12 UcnbITaHWA YCTPOWUCTB C NONOXMUTENLHbLIM TEMNepPaTypHbIM Ko3dhuumeHTOM

He meHee 10 obpa3uoB Ons ypoBHS BMAA B3pbIBO3aLWTHI «ia» u «ib» 1 He meHee ogHoro obpasua
ONSA YPOBHSA BMAa B3PbIBO3ALUMTbI «iC» AOMKHbLI BbITh UCMbITAHBI HA CMOCOBHOCTbL YNPaBNATh 3allULLaeMbIMUI
KOMMOHEHTaMW 1 YCTPOWCTBaAMMK C Y4ETOM TeMnepaTypbl MOBEPXHOCTU YCTPOWUCTB C NOMOXMTENbHbIM Temne-
paTypHbIM KoadhtuumeHToM. TeMmnepaTtypHas 3aBUCMMOCTb A0MKHa OblTh MPUHSATA 3a HaWXyALWWA crnyYan,
BbISIBNEHHLIM B pe3ynsTate UCMbITaHUA 3TX 06pasLoB.

9.13 Onpe.qeneHMe napameTpoB KOMMNOHEHTOB, UMeHLWKWUX HeonpegereHHbIe XapakKTepPUCTUKHN

[ecaTb Heucnonb3oBaHHbIX 06Pa3LOB KOMMNOHEHTOB AOMKHbI BbITh MOMyYeHbl U UX COOTBETCTBYHOLLME
napameTpbl OOMKHbI ObITb M3MEpeHbl. 3a UCKINKYEHWEM CIy4YaeB onpenerneHusa TennoBoN XapaKTepUCTUKMI,
ncnbiTaHus obbIYHO NMPOBOOATCA B HaMXyOLIMX YCMOBMAX TemmnepaTypbl 3KCniyaTauuu WK COOTHOCHATCH C
HUMU, HO NMPU HEODXOOMMOCTU YYBCTBUTENBHBIE K TEMNEpPaType KOMMOHEHTh! LOMXKHbI ObiTb UCMBITaHbLI NPY
Oonee HM3KUX TeMnepaTypax, YTobbl co3gaTe Hanbonee HeEBNAroNPUATHLIE YCNOBUA ANSA KOMMNOHEHTOB.

Hawnbonee HebnaronpusiTHble 3Ha4eHWA NMapamMeTpoB, MOMYYeHHbIE BO BpPEMsi UCTMLITAHUA Ha OecATu
obpa3suyax, AOMKHbI pacCMaTPUBATLCA Kak NpeacTaBUTeNbHbIE NapaMeTpbl KOMNOHeHTa. [lapaMeTpbl AOMKHbI
ObITb 4OKYMEHTarNbHO OhOPMITEHBI B COOTBETCTBUM C TpeboBaHmamu [OCT 31610.0.

9.14 UcnbiTaHKA anemMeHTOB, baTapel U MOHUCTOPOB

9.14.1 YcnoBusa NnpoBeAeHUA UCTNbITAHUKA

9.14.1.1 Obwwne TpeboBaHusa

[o npoBeneHus MiobbIX UCMbITAHWA BTOPWMYHbIE 3MNEMEHTbl Unu BaTapen, WM MOHUCTOPbLI HYXKHO He
MeHee [ByX pa3s MoMHOCTbI0 3apaguTb M paspaguTb. [py BTOpol u, ecnu aTto noTpebyeTcs, nocneayoLnx
pa3psakax Heobxogumo ybeaouTecs, YTO EMKOCTb 3neMeHTa unu batapeun, UM MOHUCTOpAa HAaxo4uTcs B npe-
Jenax XxapakTepuUCTUK, yKazaHHbIX 3roTOBUTENEM, YTO rapaHTUpyeT NpoBeAeHUe UCMNbITaHUA Ha MOMHOCTLH
3apsKeHHOM 0Dpasle B Npefenax XxapakTepuCcTUK, YKazaHHbIX N3roTOBUTENEeM.

VMcnbiTaHua HeobxoouMo NMPOBOANTE HA HOBbLIX M HEUCTNOMNbL30BAHHbLIX NEPBUYHbLIX 3NEMEHTaX.

Ecnwn nHoe He npegycMoTpeHo B cooTBeTcTBMM € 9.14.3.3 b), korga onsa npoBegeHns ucnbiTaHun Tpeby-
eTCH KOPOTKOE 3aMblkaHue, To COBCTBEHHOE CONPOTUBIEHME 3aKOpaYNBaoLLEn NEPEMbIYKN, 38 UCKITHYEHUEM
COEONHEHWUA C HERN, AOMKHO BbITh He Bonee 3 MOM, UNKM NageHne HanNpPsXKEHUA Ha KNneMmax NogKMo4YeHHON
nepemMblYkn OOMKHO ObITe He Bonee 200 mMB, nubo He bonee 15 % ot 30C anemeHTa. KopoTkoe 3ambikaHue
HeobXoOAMMO OCYLLECTBNSATE MAKCMMAansHO OMM3Ko OT KNemMM 3nemMeHTa unu 6atapeu, Unu noHUCTopa.

Bo Bpemsa pa3psiga TOK M HanpsKeHWe OOMKHbI ObITe HenpepbiBHbIMKU. He OomkHO BbITe BHE3anHoro
nageHns TOKa UMy HanpsXeHnsa 40 Hyns.
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MpumevaHue — OxuaaeTcs, YTO HANPSXKEHUE U TOK ByOyT yMeHbLIATLCA N0 eCTECTBEHHON KPUBOW ANA ane-
MEHTa UNK MoHWUCTOpa Besa NpepbiBaHUNA.

KMcnblTaHuA Ha KOpoTKoe 3aMblkaHue Ons yTedku anektponuTta no 9.14.2 n onpegeneHve temnepaTypbl
noeepxHocTK no 9.14.3 gOMmKHbI NPOBOAUTBECHA NPU CHATbLIX, 000MAEHHBIX UMM MHBIM 0OPAa30M OTKITHYEHHbIX
BCEX TOKOOrpaHW4MBalLWMX YCTPONCTBAX, BHYTPEHHUX UMW BHELLIHWX MO OTHOLUEHWID K KOPMycy anemMeHTa
unu kopnycy 6atapeun. Obpasubl, MMeKLe BHYTPEHHEE TOKOOrpaHW4YMBalLLlee YCTPOWCTBO, CHATbIE, WC-
KIMHOYEHHbIE UITW MHbIM 00pa3oM OTKMIOYEHHbIe, JOMKHbI BbiTh MOMyYeHbl OT M3rOTOBMTENsS BMECTe CO BCEMM
cneynaneHbIMU PYKOBOACTBAMUW MO 3KCANyaTauMu UM Mmepamu NpefocToOpoXKHOCTU, HeobxoanmMeiMuy Ans 6es-
OMacHOro MCNonbL3oBaHWA N UCNbITaHM obpasuoB. OcobeHHoCTH aneMeHTa UM MoHMcTopa, obecne4ynBato-
Lero OCHOBHbIe (DYHKLUMMW, TakMe Kak cenapartop ¢ oyHKUMEen OTKMHYeHUs UKW OMUYeckoe COnpoTUBNEeHue
ANeKTPonuTa, He CHUTAaKTCH TOKOOrPaHMYMBaOLWMMM YCTPOWCTBAMMW B COOTBETCTBMM C OaHHbLIM NMYHKTOM W HEe
TpebyT yaaneHus, NCKIIOYEHWUS UM OTKMIOYeHMs. TakMe aneMeHTbl UMM MOHUCTOPEI MOTYT paccMaTtpuBaThk-
Cs OIS YPOBHA BUOA B3PbIBO3aALUUTLI «ia» Unu «ibx.

Ecnu npu McnbiTaHUKM Ha KOPOTKOE 3aMblkaHWe NPOMCXOAMT B3PbIB UMW BO3ropaHWe anemeHTa unu ba-
Tapewu, TO ero Herb3s UCMNoNb30BaTh ANA YPOBHEN 3alUnThl «ia» unu «ib».

9.14.1.2 UcnbiTaHnsa 6e3 cnoes Nbinu

[ns ypoBHen B3pbiBo3awMTLl 0bopynoBaHus Ma, Mb, Ga, Gb v Db, roe He ykasaH croi nbinu, ucneita-
HUS, ykasaHHble B 9.14.2 1 9.14.3.3, npoBoaaTcs crnegylwum obpasom:

a) Ha Tpex obpa3suax Ana UCNLITAHWA NPU MUHUMAarbHOR 3KCNNyaTaunoHHOW TemnepaTtype Unu MUHYC
20 °C, c ponyckom *2 °C;

b) Ha Tpex obpa3suax ons MCNLITAHUIA NPU MakCMManbLHOW 3KCNNyaTaunoHHo Temnepartype 2 °C; n

c) Ha Tpex obpasuax aAns ucnbiTaHuin npu Temneparype (23 £ 5) °C.

9.14.1.3 VMcnblTaHns co Criosamu MNbiniu

Ons ypoBHs B3pbiBO3aluThl obopypoBaHua Db, roe 3neMeHT unu MOHUCTOP MOXET HaxOauTbes B
NPAMOM KOHTAaKTE C Mbifbio, a Takke AN YPOBHA B3pbIBO3alUThI obopyaoraHma Da, UCnbiTaHWA COrmacHo
9.14.3.3 LOMKHbI NPOBOOMTLCA C COOTBETCTBYHOLLEN TOMLWMHOR cnos neinu B cooteetcTBUM ¢ FOCT 31610.0
nubo:

1) Tpw obpaszua Ana UCMbITAHWA NPY MaKCMMAanbHOW 3KCNNyaTaluMoHHon TemnepaType 2 °C u Tpu 06-
pasua gnst ucnbitaHui npu (23 £ 5) °C; nnn

2) npu OTCYTCTBUM BO3MOXHOCTW BO3HUKHOBEHUS TeMMepaTypHOro pasroHa Tpu obpasua aonsa neneita-
HWIA Npu TemnepaType (23 £ 5) °C. B 3TOM cny4yae K MakcumMarbHOMY YBENUMYEHWUIO TeMNepaTyphbl, MOMy4YeHHO-
My B BO34yXe, NpubaBnaeTcsa MakcuMansHoe NoBbIleHWe TeMnepartypbl, NonyYeHHOe nog cnoem neinu. Ang
WCMbITAHUA 3NEMEHTOB UMM MOHWCTOPOB Ha BO3ayxe ucnbiTaHus no 9.14.2 n 9.14.3.3 Heobxogumo NpoBoauTb
cnegyrowmmM obpasom:

- Ha Tpex obpa3uax Ana UCnbITaHUA NpU MUHMMAanNbLHOW 3KCNIyaTauMoHHOW TeMnepaType Ui MUHYC
20 °C, c ponyckom %2 °C;

- Ha Tpex obpasuax 4ns UCMbITaHWA NPY MakCcUMarnbHOM 3KCnnyaTauuoHHoOW Temnepatype +2 °C; u

- Ha Tpex obpasuax Ana ucneiTaHuii Npyu Temnepatype (23 £ 5) °C.

[ns ypoBHA B3pbiBO3alLnThl 0bopynoBannsa Da unun Db ncneitadus no 9.14.2 n 9.14.3.3 gomkHbl NpoBo-
OUTbCS B COOTBETCTBWMW C 3a4aHHbLIMW CROAMU MbIfIM BHYTPW UMW CHapY»K KOpnyca ycTponcTea.

9.14.1.4 JononHUTENbHbIE NCMNbITAHWS

Mocne ucneiTaHuid No 9.14.1.2 1 9.14.1.3 elle cemMb 00pa3LOB OOMKHEI ObITb UCMLITaHbI NPKU TEMMEpaTY-
pe cornacHo a), b) unu c), Bellle KOTOPOW JOCTUraeTcs MakcumarbHas TeMmnepaTypa NoOBEPXHOCTH afeMeHTa
WK MOHUCTOPA.

9.14.2 AcnbiTaHnA anemMeHTOB, 6aTtapeil N MOHUCTOPOB Ha YTe4Ky 3aNeKTponuTa

Bo BTOpPMYHBIX NMUTUMA-MOHHLIX 3NeMeHTax, UCMNbITAHHbIX C MCMNOMb30BAHUEM anbTepPHaTUBHOMO COMNpo-
TUBMNEHWA 3akopadnBatoller nepemblydkn B cootBeTcTBUM ¢ 9.14.3.3 b), npegnonaraetcs Hanuume yTedku
3NeKTPonuTa U NpUMeHsTcs TpeboraHua 7.12.3, B NPOTMBHOM clyyae obpasLbl AN UCNbITAHWA, YKa3aHHbIe
B 9.14.1, 0OMKHbI ObITE NOOBEPTrHYTHI HAUDOMEE KECTKUM U3 CredyHLLINX UCMbITAHWUIA:

a) Ons YpOBHS BMAA B3PbIBO3ALUUTHI «ia» U «ib» KOPOTKOMY 3aMbIKaHWIO 4O NOMHOM pa3psaky 3NeMeHTa
unu 6atapen. [Ins ypoBHA BMAa B3pbIBO3ALLNTLI «iC» HE NMPUMEHSETCS, HO TEM HE MEeHee O0CTaTovHoe Ans
NnoaTBEPXKOEHWA COOTBETCTBUA TpeboBaHuaM 9.14.2 anemeHTOB, BaTapen N NOHNCTOPOB; UMK

b) npunoxeHWem BXOOHOMO NN 3apAAHOMO TOKOB B Npedenax, PeKOMeHA0BaHHbIX W3roTOBUTENEM; UK

c) 3apsany 6aTapew B COOTBETCTBUM C PYKOBOACTBOM MO 3KCANyaTalMM U3roTOBUTENS C OLHWUM MOMHOCTLH
paspsKeHHbIM UMK C HapyLUeHWeM MoipHOCTU ANeMeHTOM.
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lMpvBegeHHbIe Bbille peXMMbl UCMbITAHWIA BKNOYAKT MDY NepenonCcoBKy Npu 3apsake, MMeIoLLyio
MEeCTO B CNy4asx, ykasaHHbix B 5.2. OHM MCKMI0YAT MCNOMNb30BaHWe BHELIHEero 3apagHoro yCcTponcTea ¢ 3a-
PSAAHBIMW XapakTepucTUKaMu, NpeBbilakLnMy peKoMeHOoBaHHbIE M3rOTOBUTENEM anemeHTa unu Gatapeu,
M1 noHucTopa.

Mocne BbINOMHEHWA YKa3aHHbBIX UCNbITAHUIA NCNbITyeMble 06pasLibl AoMKHbI BbiTh MOMeLLeHbl HE MeHee
4YeM Ha 12 YyacoB Ha npoMokaTtenbHy Bymary Takum obpasom, 4To6bl coeaAvHEHWs Kopnyca, HanpuMep MecTa
YNNoTHEHWA, BbINK PacnonoXeHbl BHU3Y UMW YCTAHOBMNEHbI B COOTBETCTBMM C YKa3aHUaMW uarotoBuTens. Mo
OKOHYaHWKM UCMbITAHWIA Ha NPOMOKaTENbHOW Bymare UnuM BHELLHWX NOBEPXHOCTAX MCMbITyeMblX 06pasLoB He
[AOIMKHO DbITh BUAMMBIX CNEAOB 3MEKTponuTa.

Ecnuv ona goctuxkeHus cooTBeTcTBUA TpeboBaHuam 7.12.2 6bina npumeHeHa repmeTv3auns, TO Mo OKOH-
YaHWW UCMBITAHWIA NPU OCMOTPE He OOIKHO ObiTh OOHapYXKeHO NOBPEXAEHWUIA, KOTopble MOrmu Obl HapyLWUTh
cooTBeTcTBME TpeboBaHuam 7.4.2. B kayecTBe anbTepHaTWBbl COBMECTMMOCTb 3MEKTPONUTA C repMETUKOM
MOXXHO NPOBEPUTL NYTEM HAHECEHWS SMNEeKTPonWMTa HEMOCPEACTBEHHO Ha obpasel repmeTuka. TonwwmHa o6-
pas3La JoMKHa COOTBETCTBOBATEL TOMLMHE UCNOMb3yeMoro repMeTunka. o ncredeHnn kak MuHMMym 12 vacos
He A0MKHO ObiTe BUAWMBIX NOBPEXOEHWUA HA repMeTUKe, KOTOPbIe NMPUBEAYT K HeCcooTBeTCTBUI 7.12.2.

[na ypoeHs B3pbIBo3awmTel 0bopyaceaHvs Da n Db, roe anemeHT MoXeT BCTyNaTk B MPAMON KOHTaKT C
MbINbIO, UCMBITAHME Ha YTEYKy aneKkTponuTa AonyckaeTcs npoBoguTe 6e3 cnos neinv, HO NpyY MakcuManbsHoR
Temneparype, nony4yeHHon cornacHo 9.14.1.

n puMmedyaHune — BoamoxHo, I'IC]TpEGyBTCH 06paTI/ITbCF| K M3rOTOBUTENIO 3NEMEHTOB ONA onpeaeneHna npuroa-
HOCTW anemMeHTOB OAnd AaHHOINo UCNbITaHWA.

9.14.3 UckpoBoe BocnaMeHeHUe U TeMnepaTypa NOBEPXHOCTU 3NieMeHTOB, 6aTapeil U MOHWUCTO-
poB

9.14.3.1 Obwmne TpeboBaHusA

B 9.14.3 TepMUH «3NeMeHT» TaKKe OTHOCUTCS K MOHUCTOpPaMm.

MpumeyaHus
1 HekoTopble TUMbl 3NEMEHTOB, HaNpYMeEpP HWKENb-KagMUEBbIE, MOTYT BblAENATE MaKCUMAanbHLIA TOK KOPOTKOMO
3amMblKaHWsa NpU TEMMEpPATypax HKe, YeM HOpMarnbHas oKpyxatollias cpena.

2 HekoTopble anemeHThl, BaTapen UM MOHWUCTOPLI MOTYT 3aropeTbCHd UMM B30PBaTbLCS BO BPEMSA WCMNLITAHUA Ha
KOPOTKOE 3aMblKaHWe.

3nemMeHTbl M baTapeu JomKHbl BbiTh UCMbITAHBI UKW OLEHEeHbl B cooTBeTcTBUM € 9.14.3.2 1 9.14.3.3, ¢
yuetom TpeboBaHui 9.14.1.

9.14.3.2 OueHKa Ha MCKPOBOE BOCMNamMmeHeHue

OueHKy unu UcnbiTaHnsl Ha UCKPOBOE BOCMNameHeHre cnedyeT NPOBOAUTL Ha BHELWHWX BbIBOAAX ane-
MeHTa unu 6aTapeu, 3a MCKITYEHMEM CITy4aeB, KOrga BKITHYEHO YCTPOMCTBO OrpaHnyeHns ToKa U Lemnb Mex-
Oy OaHHbIM YCTPONCTBOM W 3NemeHToM 1unu Batapeei:

- obecrne4vBaeT HEMOBpeX4aeMoe pa3feneHne, B TOM Y1Ucne Mexay TOKONpPOoBOOAWMMN YacTAMMK pas-
HOW NMONSIPHOCTW Ha CAMOM KOpPMyCce 3NeMeHTa; unu

- TepMEeTU3NPOBaH cornacHo 6.6,

B 3TOM CIy4ae MCMbiTaHne WK OLieHKa MOXKeT BKMovaTh B cebsi TOKoorpaHM4YuBatoLLee YCTPOMCTBO.

Ecnn ycTponcTBO cogepxuT OAWH UMW HECKOSMbKO 3MeMEeHTOB, KOTOpble HEe [AOM¥Hbl 3aMEHATLCS BO
B3pbIBOOMNACHOW cpeae, TO UCMbITAHWE UCKPOBOrO pa3psana Ha BbiBOAAX €AWHWMYHOMO anNemMeHTa He NpPoBOauT-
CHl MpW YCNOBKUK, 4YTO MakCHMarnbHOE HanpsKeHWe XONMOCTOro Xo4a eguMHWYHOro anemeHTa meHee 4,5 B, 3a
NCKNIOYEHNEM MOHUCTOPOB, NMUTUN-MOHHbIX 3NEMEHTOB U GaTtapei C BbLICOKMM TOKOM KOPOTKOIO 3aMblKaHWs,
rae cnegyeT yuuTbiBaTb PUCK UCKPOBOIO BOCMMNaMeHEHUS.

MpnmeyaHus

1 Wckni4veHne UCnbITaHWa Ha WUCKPOBOE BOCMNIAaMEHEHWE ANS eAWHUYHBLIX 3[TEMEHTOB C MUKOBbLIM HanpsmeHnem
KOPOTKOTO 3aMblKaHWA MeHee 4,5 B ocHOBaHO Ha HaNWYUKM HE3HAYMTENbHON WHOYKTUMBHOCTU MeXOY KnemMmmamMu arnemeHTa,
4YTO NPMBOOWT K NONHOCTLIO peBVICTMBHOIZ Uuenn c HanpaxeHuem HKe HeobxoaMmoro, 4Tobbl BbI3BATL MCKpOBOﬁ I'IpOﬁOI?I
MeXay aneKkTpogamMmun B BO3OyXe. [aHHoe oBocHOBaAHME HE OTHOCUTCH K UCMBITAHUAM Ha WMCKpOBOE BOCNNameHeHWe B
nodom Apyrom cny4dae, npeyCMOTpEHHOM HAacTOALWMM CTaHOaAPTOM, NOCKONbKY nobele coegUHUTENBHLIE NpOBOAHWKKA
6y,qu MMETb MHOYKTUBHOCTb B LIEMA.

2 [ns NITUA-MOHHBIX 3NEeMEHTOB WHOYKTUBHOCTbIO MeXy BbiBOOJAMW 3NeMeHTa HENb3A npeHeﬁperaTb, MOCKOINbKY
HEKOTOpblE 3NeMeHTbl MOTYT obecneymeaTbk O4YEHL BLICOKOE 3HAYEHWE TOKA KOPOTKOro 3aMblKkaHWA M UCKPOBOE BOCTNamMe-
HEHWE OT 3NeMEHTOB C HanpAXeHWeM KOPOTKOro 3aMblkaHWUA HUXKe 4,5 B, gokasaHo Ha OCHOBE WCMbITaHWA.
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3 OOHMM 13 METOOOB AOCTUMKEHUS HEOBXOOMMbIX KOSCDQJHHMEHTOB BesonacHocTH npn ncnbiTaHUAX Ha UCKPOBOE
BOCnnameHeHne OTAenbHbIX 3NemMeHTOB MNi NOHWUCTOPOB ABNAETCA NpUMeHeHue C60pKVI aNeMeHTOB. OBYX 3NeMEHTOB,
COoeUHEHHbBIX NocnejoBaTeNnbHO N0 HANPAXEeHWI0, UNM OBYX 3NeMeHTOB, COeMHEHHbLIX NapannenbHo No TOKY.

9.14.3.3 OueHka TennoBoOro BocNaMeHeHus

YKasaHHOe KONMUYecTBO 3MeMeHToBR unK batapei JOMKHO MMETb KOPOTKOE 3aMblKaHMe B COOTBETCTBMU
c 9.14.1, n namepeHHoe 3Ha4eHue TemnepaTypbl cnegyer UCNoNb30BaTh NPW OLEHKe TennoBoro Bocnname-
HEeHKA.

MpumevyaHne — [ONs MamepeHust MakcMManbHOW TEMMNEPAaTypbl NOBEPXHOCTU ANns rpynnel || npymeHseTcs
TemnepatypHbelid 3anac 5 K unn 10 K, Tpebyembii cornacHo FOCT 371670.0.

an MOHTae 3N1eMeHTOB OOIMKHO MogennpoBaTbCA Tennoesoe BO34eWCTBME UX 3a4aHHOr0 pacnonoxe-
HWA B 3aKOHYEHHOM yCTpOﬁCTBe. B kayecTBe 3HayeHus TeMnepartypbl NTPUHUMAKT MakCuMalibHOe 3Ha4YeHune,
n3MepeHHOoe Ha BHELWHe obonoyke KaXXgoro anemeHTa unu SETBDEM, KOTOprfI MOXeT noasepraTbCcA BO34EM-
CTBUKD BprJBOOI’IaCHDI}"I cpedbl. I'IpM MCNbITAHUN €OUNHUYHBIX SNEeMEHTOB JOCTAaTOYHO M3MEPUTEL TEMMNEPATYPY
B cepednHe anemeHTa OTHOCUTENbHO ero rlpO,D,OJ'IbHDI:‘I ocu. Ecnn YyCTaHOBIlEH BHELLHWIA KOXYX, TO TeEMnepary-
PY N3MEPAKT Ha NOBEPXHOCTU KOXYXa U Ha MeTann4yeckomn NOBEPXHOCTW 3nemMeHTa Unmn GaTapeM.

MakcumansHas TeMnepartypa noBepxHOCTK O0JKHaA onpenenAaTbCcA cnegyrwnm 06p83DMZ

EI) Aans prBHEﬁ BuAa B3pPbIBO3aALLUNTDbI «ia» n «ib», ecnu yTedKa arnekTponnuTa npouncxoanT npun ncnboita-
HUW MakcUMansHown TeMnepaTtypbl MOBEPXHOCTHU, TO CrieflyeT TakKXKe Yy4YUTbIBaTb TPEGOBaHMH 7123,

I'IpM onpepeneHun MaKCUManbHOoW TeMnepatypbl NOBEPXHOCTHU ﬁaTapem, COCTOSILLLEN M3 HECKOINbKUX
3NeMeHTOB, eCll ArNeMeHTbl COOTBETCTBYHLLMM 06p830M pasfneneHbl Mexay coboit, TonbKo OOWH 3NNeMeHT
OOJKeH ObITb 3aKopo4eH B OaHHbIN MOMEHT BpeMeHW OnA onpeneneHus MaKkcuMMarnbHON TeMnepartypbl no-
BEPXHOCTH.

I pupMmeHaHne — OTO OCHOBaHO Ha TOM, 4YTO KpaﬁlHe MarnoBepoATHO, 4YTObLI NMPON3OLLNO KOPOTKOE 3aMblKaHWne
Bonee yem OAHOro anemMeHTa OOHOBPEMEHHO;

b) ans ypoBHS BuAa B3pbIBO3aWMThl «ib», ecniu:

- MpW UCMbITAHMW Ha KOPOTKOE 3aMblKaHWe, KOTOpoe MPOBOAMTCH C COMNPOTUBMEHMEM NepemMblYKM KO-
POTKOro 3amblKaHWs B COOTBETCTBMM € 9.14.1, nponcxoguT npepbiBaHue WK peskoe nageHne Toka 1 Hanps-
WKEHUNA; 1

- UCMbITAHWE Ha YCTOMYNBOCTL K KOPOTKOMY 3aMbIKaHUIO B cOOTBETCTBUM C 9.14.1 He NpuBENO K B3pbIBY
UMW BO3ropaHunio aneMeHTa unv batapeu;

- obpasubl ¢ yaaneHHbIMW, UCKIMOYEHHBIMK WUITM MHBIM 00Pa3oM OTKOYEHHBIMW BHYTPEHHUMM TOKOO-
rpaHWYMBaOLLMMK YCTPOMCTBAMIN HE MOTYT ObITh MOMYYeHbl,

TO BTOPWUYHbBIE MUTUA-UOHHBIE 3NEMEHTbI MOXHO anbTEPHATUBHO UCMbITATh C MOMOLLLH KOPOTKO3aMKHY-
Tor uenu conpoTtuenenunem (80 + 20) MOM B COOTBETCTBUU C UCMbITAHMEM HA KOPOTKOE 3aMblKaHWe B COOTBET-
CTBUWN C MPUMEHAEMbIM MPOMbILWNEHHBIM cmaH0apmoM Npu ApYrMX WAEHTUYHbBIX YCNoBUAX cornacHo 9.14.1.
[laHHOEe ankTepHaTUBHOE UCMbITAHWE Ha KOPOTKOE 3aMblKaHWe He A0MKHO UCMOoNb30BaThLCA ANS NoOATBEpXKAe-
HUA cooTBeTCcTBUA 9.14.2.

Mpumevarnue — [lpumepom npombiluneHHo20 cmaHdapma aensemcs [16];

C) ANSA YpOBHA BWAa B3pbiBO3aWUTEl «ic» MakcumankHas TemnepaTypa MoBepXHOCTW onpefensercs
npwv UcnbiTaHUM ogHoro o6pasLa B HoOpManbHbIX YCIOBUAX SKCNyaTaunmn CO BCEMW YCTAHOBMNEHHbBIMK 3aLLNT-
HbIMW YCTPOWCTBaMM.

9.14.4 UcnbiTaHMe oGono4ku Gatapen nog gaBrneHUEM

MaTe 0bpasuoe obonoykn bBaTapeu UCNbITEIBAKT NOA AaBNEeHWEeM Ans onpedeneHus gaeneHusa cbpoca.
[aBneHve npuknagbiBatoT BHYTpM 0DOMOYKM M MOCTENEHHO YBENUYMBALKOT, MOKa He npousongeT copoc. Mak-
cvManeHoe gaeneHve cbpoca perucTpupytoT. OHO He gomkHo npeBbiwaTe 30 kMa.

MakcumansHoe 3aperucTpupoBaHHoe gaeneHue cbpoca npuknagbiBatoT K obpasuy obonoyku GaTtapew
B TeyeHne He MeHee 60 c. MNocne ncnbiTaHWa obpasey OOMKEH NPOWTM BM3yanbHbin ocMmoTp. Obpasel He
OOMMKEH MMETb BUAMMBIX MOBPEXOEHUA UMW OCTATONHON gedhopmaunn.

Ecnu 3a3opbl BHyTpW obonodvkn Gatapen COOTBETCTBYIOT 3Ha4YeHUsM no Tabnuue 5, To ucneiTaHue Aae-
neHvem obpasua, KoTopbIA NPoLLEen UCNbITaHKE Ha TennocTorkocTe no FOCT 31610.0, He Tpebyetca. Ecnu
3a30p Ha nevyaTHON nnate B cbope BHYTpWM 0BOMOYKM COOTBETCTBYET 3HavyeHuam Tabnuukel 8 unm 9, To Heob-
X0OMMO NMPOBECTW MCMbITaHWe AdaBneHrwemM Ha obpasue, KOTOpPbIA NpoLen UChnbiTaHWe Ha TennoCTOMKOCTb, U
OOMOMHUTENBHO, ECINM 3TO NEPEHOCHOE YCTPONCTBO, MPOBECTU UCNbITaHWe cbpackieaHmem no FOCT 31610.0.
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9.14.5 ConpoTuBneHue 6atapeu

[na onpegeneHns Toka KOPOTKOTO 3ambiKaHUA Heobxoaumo npoBecTu ucnbiTaHusa 10 oGpasuos ane-
MEHTOB UNnu Batapei.

MWHMManbHOe BHYTPEHHEee CONMPOTUBIEHME PACCUYUTLIBAETCH NPU MMKOBOM HaMNpPsKeHUW KOPOTKOro 3a-
MbIKaHWA cornacHo 7.12.5 1 HanbonbleM U3MEPEHHOM 3HAYEHWUM TOKa KOPOTKOTO 3aMblKaHUS.

9.15 OnpegeneHne 3anacaeMon 3HepruM B cMHgasHbIX gpoccensax

[na uaMepeHns MakcumarbHOW dHepruu, KOTopasi MOXXEeT HAKOMUTLCSH B CMH(a3HOM Apoccene, cneayet
MCMONb30BATL YCTAaHOBKY Ha pucyHke 18.

Us

A

L — ucnbiTblBaeMblii CMHa3HbIN Apoccenb, 0OMOTKM KOTOPOro CoeAnHeHbI NOCNeaoBaTensHo;
Ug — makcumarnsHoe HanpskeHue B OLgHUBaemMoi Lenu; R — peancTop, KOTOpbIi B codeTaHnmn ¢ Ug OnpeaenseT UenbiTatersHbIi TOK;
S — MeXaHW4YeCKWIA KOHTaKT C NpoTUBOLApebe3roBor 3alWmMTon UnKn NnepexknYaTens TpaHancTopa.
[Mpu ucnone3oBaHWM TPAH3UCTOPA ero BHYTPEHHAA eMKOCThb AoMmkHa BbiTe AobasneHa kK C npu pacyeTe pesynsrara;
C — KoHAeHcaTop, UCNonNb3yeMbld ANs U3MEPEHUsA 3HEPruK, BO3BPAaLLAEMON Apoccenem

PucyHok 18 — WcnbiTatenbHas Uens ¢ MHOYKTOPOM

C pomxkeH BblTb KOHOEHCATOPOM MONMMMEPHOrO UMW NAeHoYHOoro Tuna. ns MuHUMKU3agum ownbok name-
peHWs UCNONb3yeTcs NepekntoYarens ¢ apgekTBHON eMKOCTbIO MeHee 10 % 3HadveHusa emkocTu C. EMKOCTb
JormkHa GbITe Takon, YToObl NMPW 3aMKHYTOM NepeknoYaTene 3Heprus, 3anaceHHas B KoHgeHcatope, bbina
MeHee 1 % 3Heprun, 3anaceHHon B gpoccene

2
0,5LU
E-—S (1)
(R +Rppoc )
rae Ry poc — COMPOTUBIEHNE UCTILITLIBAEMOTO APOCCENS.

UC HEOGXO,EIMMO KOHTPONMMPOBAaTL C NOMOLUBH ocu,wnnorpacba.

WcnbiTaHme npoBoaMTCA Npwu 3aMblKaHUK M MOBTOPHOM pa3MbIKaHUWN Sn N3MepeHnn UC’ NMUKOBOE 3Ha-
HYeHne HanpsaxeHWA, gocturaemMoe B nepsomM nonynepunoge konebaHui, Kak nokasaHo Ha PUCYHKe 19. I'Iepe-
Kno4aTtenbs S MoXeT PasmMblKaTbCA U 3aMblKaTbCA HEOOHOKPATHO; B 3TOM Clny4dae UWMKIl Harpy3kn JOJDKEeH ra-
paHTupoBaTh, YTO Harpes CMHCDaGHOFO Apoccena HeaHa4dyuTeneH.
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2
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PucyHok 19 — M3mepeHHble konebaHua

3Hepn»1;|, 3anaceHHasl B CMH(a3sHOM gpoccerie, pacCYMTHIBAETCH Kak:

E:%CUCZ, (12)

WcnbiTaHve HeobxoaMmo NOBTOPWTL HA OfHOM 06pa3Lie Npu pasnuyHbIX TeMnepaTypax B AvanasoHe pa-
Bounx Temnepatyp Apoccens, 4To6bl onpeaenuTb Haubonee onacHblin ciyyai (Hanbonblee sHaveqne Ug).
WcnbiTaHne He obsizaTensHO NPOBOAWUTL NpY TemnepaType Bhilwe TeMmnepatypbl Kiopu ans depputoBoro Ma-
Tepuana.

[ns ypoBHei BUAa B3pbIBO3aLLUTLI «ia» U «ib» W3MepeHUe JOMmKHO NPOBROOMTLCA NpU Haubonee onac-
HOM TemMnepaType elle Ha AeBATM obpasuax cMHgasHoro gpoccens.

9.16 TunoBbIe UCNbLITAHMUA KOMMOHEHTOB, 3aLMLLEHHbIX YCTPOﬁCTBOM orpaHM4YeHnA ToKa
C 3aBUCUMOMN OT BpeMeHU XapaKTepHCTMKOﬁ

Ecnu nonynpoBOAHUKOBLIA KOMMOHEHT, OT KOTOPOTO 3aBUCUT MCKpOoBe30nacHOCTb, 3alUMLLIEH MMaBKUM
npefoxpaHuTenemM UK ynpasnseMbiM NonynpoBoAHUKOM OrpaHWYeHUsi TOKa, TO ero cnocoBHOCTL BhIAEPKM-
BaTb NepexofHble NPoLecch B TeYeHUe BpeMeH 0eWCTBUS orpaHudeHns Toka AomnkHa BbiTe NpoaeMoHCTpU-
poBaHa, Kak ykasaHo Janee.

Mpw HanM4“K COOTBETCTBYHOLLMX AaHHbLIX OT M3rOTOBUTENEN YCTPOWCTB MOXHO NOKasaTk, YTO HOMUHarb-
HbI/ TOK 3aLLMLLAEMOro yCTPOMCTBA NpeBLILAaeT UM paBeH NepexofHon XapakTepucTUKe OrpaHnyuTensHoro
yCTPOWCTBA, HaNpUMep, €CriM HOMUHAN NPeAoXpaHnTens /2t MeHblUe, YeM HOMUHan /2t 3aluMiaeMoro TUpu-
cTopa.

B NpoTUBHOM cny4yae 3Ha4YeHUsi NepexoaHoro npouecca HeobxoQUMO CPaBHUTL CO CNOCOBHOCTLIO 3a-
LMLLIaeMOro YCTPOMCTBA BbiAepKaTb NepexoaHsblid npouecc. BennunHy nepexodHoro npouecca onpegensior
crnegyrowmm o6pasom:

a) onpegensioT MakcUuMarbHbIA TOK Nepexo4HOoro npoLuecca Npu YernoBusix, ykasaHHbix B 5.2.

Hpumep — HpUMepaMU MakcumManbHO020 MOoKa A8JIAKIMCAH:

- nukoeoe 3HaveHue U, U; unu HanpsixeHue 6amapeu, pasdeneHHoe Ha nocnedosamernbHoe Conpomue-
fieHue nIoc xonodHoe conpomueneHue npedoxpaHumens;

- nmepexodHkIll MoK co emopuYyHol 06MomKu mpaHcghopmMamopa, U3MePeHHbI e HauxyduieM cocmosiHUU
uenu numaxus;

= II- Ha coeduUHUMeTbHbIX KOHMAaKMHBbIX cpedcmeax afleKmponumaHus;

b) Bpema cpabaTbiBaHWS TOKOOrpaHWYMBAKLLErO YCTPOWUCTBA OMpedensercss OAHWM W3 cregyroLnx
cnocoGoB:

1) NO AaHHLIM M3rOTOBWUTENS TOKOOrpaHWYMBaloLlero ycTpoicTea. Hanpymep, ecnm ncnonb3yeTcs Ho-
MUHanN npegoxpanunTens f2t, To BpemMs cpabaTbiBaHUs PaBHO HOMWHany, pasgeneHHoOMy Ha KBagpaT Toka,
onpegeneHHoro no nNepevyvcrneHuto a);
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2) ons npepoxpaHuTens: Haubonbliee M3 3HadeHnidn — 50 MKC WM MakcumarnbHoe Bpems pasMbika-
HWS NPEeAOXPaHNTEnNs, yKazaHHOe W3roTOBUTENEeM MpesoxXpaHuTens, npu Toke, onpeaeneHHoM no nepe4mc-
neHuto a). Ecnu 310 Bpems He ykasaHo, TO MakcuManbHoe BpeMs paszMblKaHWUs NpeqoxpaHuTenein onpedens-
0T Ha OecATH NpefoXpaHuTenax nyTem nogadv ykasaHHoro Toka;

3) NpW OrpaHUYeHUN ¢ UCMOMNb30BaHUEM MONYNPOBOOHWKOBOIO YCTPOWCTBA — ANUTENbHOCTL MMMYMb-
ca, NPy KOTOPOW TOK MpeBbIlLaeT MakCUMarbHbIA HEMPepbIBHLIA TOK, KOTOPLIN MOXeT npoTekaTtb 6e3 npume-
HEHWs OrpaHM4YeHns B Hauboree CMOXHbIX YCNOBUAX (BKMOYas 3HA4YEHWUS KOMMOHEHTOB, HanpshkeHue, TOK,
BpeMsa 1 TeMnepaTtypy). 3To Bpems JOMmMKHO bbiTb Nnbo:

- paccyMTaHO Ha OCHOBE OAaHHbLIX KOMMNOHEHTa (Hanpumep, ¢ UCNONb30BaHWEM MOLENUPOBAHUS Lienu),
nubo

- U3MepeHo B Lienn, NpeacTaBnsowein Hanxygwmin cnydai, u ¢ nobaeneHnem koadduumeHTa 6esonac-
HocTK 1,5 K UBMEPEHHOMY BPEMEHM.

CnocoBHOoCTb 3alMLLaeMoro YyCTPONCTBa BblAepK1BaTh NepexodHble NPoLecchl 4OMMKHA OnpeaenaThes
OOHWUM U3 creayroLmx crnocobos:

C) CpaBHEHMEM C MepexofHbIMU XapaKTepUCTUKAMKM 3aLLULAeMOro KOMMOHeHTa, YKa3aHHbIMU U3roTo-
BUTENEeM KOMMOHEHTa, Unu

d) nyTem ucnbITaHWI cnegytowum obpazom:

1) namepsioT nepBuyHoOe(ble) 3HavYeHne(s) 3alMLLLaeMoro KOMMOHEHTAa A5 BbINONHEHWS ero 3aLUTHOW

DYHKUNK.
Mpumep — lMpumepamu NepeuyHbIX 3HaYeHull AGNASIOMCA:
- npsaMoe HanpshkeHue duoda;
- HanpspxkeHue cmabunusayuu Onsa duoda 3eHepa;
- HanpspkeHuUe HacbIUWEeHUs mupucmopa unu 6unofspHoO20 MmpaH3ucmopa;
- cofpomuenieHUe OMKPLIMO20 U 3aKphimMo20 KaHalla CMoK-UCMOK 110718020 MpaH3UuCmopa;

2) Ha Kax[OblA 3aliMUlaeMblii KOMNOHEHT BO3OENCTBYIOT HE MEHee YeM NATbK NPSAMOYronbHLIMU UM-
nynbcamMu ToKa ¢ MakCUMarbHbIM NepPexoaHbiM TOKOM, paccynTaHHbiM U3 9.16 a), ¢ ANMTENbHOCTBIO UMMYIb-
ca, paBHOW BpeMeHW cpabaTbiBaHus, onpeageneHHoro B 9.16 b), NpUNoXeHHOro ¢ MHTEPBanom NpUMepHo
20 mc. [Ina uenei, B KOTOPbIX NMPUMEHSAIOTCA BOCCTaHABNMBAEMble YCTPOWCTBA OrpaHMYeHWst ToKa, Konn4e-
CTBO UMMYNbCOB A0MKHO ObiTh BonbLIe, YeM pacyeTHOe MaKkcuMansHoe noTpebneHue;

3) nepBuyHoe(ble) 3HaYEeHUe(s) 3alLKLLLaeMOro KOMMOHEHTA NOBTOPHO U3MEPSIOT MPU TOM Xe TOKE, YTO
1 9.16 d) 1), u 3HA4YEHWSI HE OOIMKHBI OTNMYATLCS OT 3HAYEHWIA, NONYYEHHbIX 40 TOro, Kak KOMMOHEHT NogBepr-
CHl BO3AEWCTBUIO MMMYTMNbCHbLIX TOKOB Bonee yem Ha 5 % (BkMYas NOrpeLlHocTH ucnbiTatensHoro obopynosa-
HWS), @ TaKKe He BbIBOOWMTL KOMMOHEHT 3a Npefens! cneyudukann n3roToBUTeNst KOMMNoHeHTa. lNocne ucnbi-
TaHW HeoBX0AMMO NPOBEPUTL COOTBETCTBME OCHOBHOWN (DYHKLIMM KOMMNOHEHTAa crneuyduKalum N3roToBUTENS.

3 obLuero guanasoHa, BbiNMyCcKaeMOro KOHKPETHLIM U3rOTOBUTENEM, MOXHO MCMONb30BAThL HAUXYALLUMWIA
cnydamn, Yytobel NPoAEMOHCTPUPOBATE NPUEMMNEMOCTL MEHEE OMNAacHLIX ClydYaeB B 00LWeM AnanasoHe.

Mpumep — CHumaemcs, 4mo ucnbimaHue ¢ NpuMeHeHUeM moka npedoxpaHumerns Ha cmabunumpoHe Ha
12 B nodmeepxdaem npuzodHocme cmabunumpoHa Ha 5,2 B mozo e muna npu mom e moke npedoxpaHumens.

9.17 UcnbiTanmna TpaHcdgopmaTopa

9.17.1 Obwwme TpeGoBaHUA

TpeboeaHue no 6e3onacHoOn 3aNeKTPUYECKON N30NSALMK YOOBNETBOPAETCH, ecn TpaHcgopmaTop Bhbi-
OEepXUBAET TUMNOBOE UCMbLITAHWE, ONMCAHHOE HWXKE, M NOocne oxnaxaeHua TpaHcdopmaTopa go (23 £ 5) °C
BblAEPXKUBAET UCMNbITaHWE Ha ANEKTPUYECKYI0 NMPOYHOCTb COrMacHo 9.6 ¢ NpUMeHAeMbIM HanpskeHueM co-
rmacHo 6.9.

Ecnu nocnenoBaTenbHbIA pe3ancTop NMbo BCTPOEH B TpaHcdopMarop, NMbo repMeTuanpoBaH BMecTe
¢ TpaHcdopmaTopoM Tak, 4ytobbl Mexay TpaHcopmMaTopoM U pe3ncTopomM He BbiNo OroneHHoW YacTu noa
HanpsbkeHMeM, Nbo ycTaHoBNEH Tak, 4Tobbl obecneynTs HagexHoe pa3geneHne B COOTBETCTBUM € 6.5.4.2, n
eCcrny pe3ncTop OCTaeTcs B Uenuy nocne npumeHeHnsa 5.2, To BbixogHas obMOTKa He JoMKHa paccMaTpyuBaThCs
Kak NofBep#eHHasa KOPOTKOMY 3aMblKaHWIO, KpOMe KaK Yepes pesucTop.

9.17.2 CeTeBble TpaHcthoOpMaTOpbl ANA YPOBHA BMAa B3pbIBO3aWwMThl «ia» U «ib»

9.17.2.1 CeTeBble TpaHCOPMaTOPbI MPOMBbILLMEHHOR YacTOThi

TpaHcdopmaTop BMECTE CO CBSI3@HHLIMW C HUM YCTPOWCTBaMK, HanpvMmep npefoxXpaHvuTensamMu, aBTo-
MaTUYECKMMW BbIKNKOYaTENAMMW, YCTPONCTBAMM, UCMONb3yEMbLIMU A8 OrpaHUYeHnsa TeMnepaTyphbl, U pe3ucTo-
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pamMu, NogKIKYeHHBIMK K BbiBogaM 0BMOTOK, 40MmKHbI obecneunBaTth 6e30nacHy0 aNeKTPUYeCcKyo N30NALNMI
MeXOYy MCTOYHMKOM NUTaHus U nckpobesonacHoW Lenbio, axe ecnu Ha Kakon-nubo M3 BbIXOAHbLIX 0OMOTOK
Npou3oiaeT KOPOTKOE 3aMblKaHWe, a Ha BCEX OCTalbHbIX BbIXOAHbIX 0OMOTKax ByoeT makcMmansHasi HOMU-
HanbHas anekTpu4Yeckas Harpyska.

BxoaHoe HanpsikeHwe ycTaHaBMMBAaeTCsl paBHbIM HOMWMHANbHOMY HanpsbKeHuo TpaHcdopmartopa.
BxogHol TOK fomkeH OblTh YCTaHOBMEH B AuanasoHe oT 1,70-1, no 1,871, npeaoxpaHUTens Unu Ha Makcu-
ManbHbI MOCTOAHHBIA TOK, MPW KOTOPOM BblKtodaTenb He ByaeT cpabaTbiBaTh 3a CHET YBENUYEHWUST HArPY3KK
Ha BTOpWMYHOW obmMoTKe. Ecnn yBenuyeHne Harpysku orpaHM4eHo BO3HWMKHOBEHMEM KOPOTKOIO 3aMblkaHus Ha
BCEX BTOPUYHbLIX 0OMOTKaxX, TO UCMbITAHWE JOMKHO NPOBOAUTLCSA C UCMONb30BaHUEM HOMWHANBHOIO BXOOHOIO
HanpspKeHns U MakCcMMarbHOro BXOAHOMO TOKa, OOCTUTHYTOMO NpW OAaHHBIX YCNOBUSX.

Mpu ncnonb3oBaHMKM caMOBOCCTaHaBMNMBAKLLETOCH TEPMOBLIKIIHOYATENSA UCMbITAHWME LOMKHO Npogon-
XaTbca He MeHee 12 4 ecnu He yKazaHo MHOTo, TO UCMNbITAHWEe AOMKHO NPOAOMKaTLCA He MeHee 6 4 unun Jo
Tex nop, noka He cpaboTaeT HEBO3BPATHbIM TEPMOBbLIKITHOYATENb.

9.17.2.2 CeTeBble TpaHcOpPMaTOpPbl HEMPOMbILLNEHHOW YacTOThbl

TpaHcdopmaTophl, He pasaeneHHble ranbBaHUYecKn OT CeTU U He paboTatol e Npu 4YacToTe CeTu, JONXK-
Hbl ObITb UCMbITaHbI B OYHKLWOHANBHOW Lienn, COOTBETCTBYHOLLEN YCMOBUAM, YKazaHHbIM B 5.2, BKNto4asd, rae
3TO NPaKTUYECKU BO3MOXHO, BO3MOXHbIE M3MEHEHUS AMana3oHa 4acToT, Alana3oHa BXO4HOMo HanpsikKeHus
1 Harpysku. BxogHon Tok gomkeH ObiTb YCTaHOBMEH A0 MakcMManbHOro 3HavdeHus B guanasoHe ot 1,70 1, no
1,87 [, npegoxpaHnTens Wnu MakcMMarbHOro NOCTOSHHOTO TOKa, Npu KoTopoMm He ByaeT cpabaTbiBaTh Bbi-
KryaTenb, yCTaHOBUB BXOOQHOE HanpsKeHwe, 4acTOTy M Harpyaky B npegenax guManasoHoB, NPUMEHUMbIX B
Lenu npeobpa3soBaTtensi NOCTOAHHOIO TOKA, B KOTOPOW UCMONb3yeTcsa TpaHcdopmaTop.

lMpn ncnonb3oBaHMM caMOBOCCTaHABNMBAKILLETOCA TEPMOBBIKIHOYATENSA UCMbITAHWME LOMKHO Nponon-
XaTbca He MeHee 12 4 ecnu He yKaszaHo MHOTO, TO UCNbLITaHWe OOIKHO NPOAoMkKaTbLCH He MeHee 6 4 unu Jo
Tex nop, Noka He cpaboTaeT HEBO3BPATHbIA TEPMOBbLIKITHYATENb.

9.17.2.3 KpuTepuin oLueHKN pe3ynbTaTtoB UCMbITaHWI

Ona TpaHchopmaTopoB TMMNOB 1 1 2a TeMnepatypa o6MOTKM He AOMKHA NpeBbIlaTh JONYCTUMOE 3Ha-
yYeHWe Ans AaHHOro Knacca usonauuu no [22] nnu nocTossHHOW TemnepaTypbl aKCnnyaTauuu N3onauuoHHbIX
MaTepuanos.

Ons TpaHcdopmaTopos Tuna 2b, ecnu Heobxoguma u3onAuMa OT 3eMnu 0OMOTOK, MCNONb3yeMbIX B
nckpobesonacHoi Lenu, NpUMeHAETCA ykasaHHoe Bbiwe TpeboeaHne. OgHaKo, ecrnv U3oNsaLMUs OT 3eMITK He
TpebyeTcs, TpaHcthopMaTop CYATAKT NPoLUeAW MM UCMbITaHWe, eCNW OH He BOocnraMeHunca. TemnepaTypa
0BMOTKM fOonkHa BbiTh U3MepeHa B COOTBETCTBUA ¢ 9.3.

9.17.3 TpaHccopmaTophl, ranbBaHU4YECKW pa3geneHHbIe OT OCHOBHOW ceTW ONs YPOBHeW BMAa
B3pbIBO3aWMTLI «ia» n «ib»

TpaHcdopmaTop BMeCTe CO CBS3aHHbIMW C HUM YCTPOWUCTBAMU, Hanpumep npeaoxpaHvuTensamu, aBTo-
MaTUYECKUMU BbIKIIOYATENAMM, YCTPONCTBAMU, UCMONb3YEeMbIMWU AN1A OrpaHUYeHus Temneparypbl, U pesncTo-
pamu, NOOKMYEHHLIMK K BbiBOAaM 0OMOTOK, JOIMKHbLI oDecneynBaTe De30NacHy0 3NeKTPUYEeCKYo N30NAaLM
npW Harpyske, kKoTopas AaeT MakCuMalbHOe paccevBaHWe MOLLHOCTM B TpaHcopMaTope 0e3 pasMblKaHWs
06MOTOK, AnA obecnevyeHns NpaBUIbHON HArpPy3Kn U3oNaUnn.

TpaHcopmaTopbl OOMKHLI BbITE MCNbITaHbI B OYHKLMOHAIMBLHOM Lenu, KOTopas MOoXeT CMOOENUpoBaTh
camble Mnoxue ycnoBus sKcnnyaTtayum c ydetom TpeboeaHuin 5.2.

Camblie nnoxve ycroBusi 3KCnyaTaLMm BKNYakT BO3MOXHbIE M3MEHEHWS B AManasoHe YacToTbl, BXO4-
HOM HanpsKeHWM 1 Harpyake.

BxogHoe HanpsikeHve ycTaHaBNMBAETCH pPaBHbIM MakCUMarnbHOMY HanpsKeHwio TpaHcgopmaro-
pa, yCTaHOBMB BXOAHOE HanpsikeHwe, YacToTy UMM Harpys3ky B AuanasoHax uenu, B KOTOpPOW UCNOoNb3yeTcs
TpaHcdopmaTtop. [na orpaHuyeHust NpefoxpaHuTens BXOOHOW TOK OOMMKEH ObiTb YCTAHOBMEH B AMana3oHe
ot 1,70 - [, 8o 1,87 * |, , ANA BbIKNOYATENS TOK AOIHKEH ObITh paBeH MakCMMansHOMY NOCTOAHHOMY TOKY, NpW
KOTOPOM BhiKtoYaTenb He OyneT cpabaTtbiBath. Ecnv ncxoas 3 npakTudeckux coobpaxkeHuin paboTta TpaHe-
dopmartopa HeBO3MOXKHa MpW NepemMeHHOM ToKe, TO Ha Ka4oh oOMoTKe OoMmkeH ObiTb MOCTOSIHHLIA TOK B
AvanaszoHe ot 1,70 -/, no 1,87 -/, ¢ ydeTom KoahmLMeHTa nepeaaqn no ToKy, eCnu Npy aToM TOK YBENU4K-
BaeTCcH.

[Mpn ncnonb3oBaHNMM CaMOBOCCTAHABNMBAKLLETOCA TEPMOBbLIKITHOYATENA UCMbITAHKME LOMKHO Npogon-
XaTbca He MeHee 12 4 ecnu He yKaszaHo MHOTo, TO UCMNbITAHWEe OOIMKHO NPoAormKaTbca He MeHee 6 4 unu go
Tex nop, Noka He cpaboTaeT HEBO3BPATHbIA TEPMOBBLIKITKYATENb.

PeayneTathl UCNbITAHUIA AOMKHbI ObITh OLIEHEHbI COrnacHo KpuTepuam 9.17.2.3.
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9.17.4 TpaHccopmaTopbl YPOBHA BUAA B3pbIiBO3aWMUTbI «ic»

[na TpaHcdopmaTtopoB Tuna 2b), ecnu He TpebyeTca M3onALMs OT 3eMnn 0OMOTOK, UCMONb3yeMbIX B
uckpobesonacHom Lenu, NnpuMeHsaeTca TpeboBaHue cornacHo 5.2.4, Temnepartypa obMoTOK TpaHcgopmaTopa
He JOoMKHA NpeBbIWaTh AONYCTUMOE 3HAYEeHWe Knacca M3onsauun Unu NocTOSHHOW TeMNepaTyphl 3KcnnyaTa-
UMM M30MNALMOHHBLIX MaTepuanos.

lMpumevaHue — Knacc uzonsyuu onpedensom no [22].

10 KOHTpOnbHbIE NPOBEPKX U UCTbITaAHUA

10.1 Opyrve ponycTtuMble YMEHbLIEHHbIEe PACCTOAHUA

Ecnu cornacHo TpeGoBaHWsM K ApyrMM AOMYCTUMBLIM paccTosiHMAM rpadbl 5 Tabnuubl 8 Tpebyetcs npo-
BeEHNE KOHTPOIbHbLIX MCMLITAHWIA Ha 3MeKTPUYECKY MPOYHOCTL M30MALUWM, TO UCMbLITAHWA cornacHo 9.6
Heo6X0AMMO NPOBOAWTL B KAYECTBE KOHTPOIBHLIX NPW HanNpshkeHWK cornacHo 6.9.

MockonbKy BCE KOHTPOMbHbLIE UCMBITaHUA MOTYT MPOBOAUTLCS TOMBKO MPU ranbBaHUYECKN PA3LeNeHHbIX
Lenax, NpedcTaBUTENbHbIE UCMbITATENbHbIE NMPOBOLHUKWA MOTYT GbiTh BKMKOUYEHBI B KOHCTPYKLUIO MEYaTHOM
nnaTbl ANA NPOBEPKWA NPaBUNbHOCTM METOOVKU, ONpeaeneHHON U3roTOBUTENEM.

10.2 KoHTpoOnbHbIE UCMNbLITAHWA OUOAHbLIX GapbepoB 6e30NacHOCTHU

10.2.1 Bapbepbl 6ezonacHOCT 3aKOHYEHHOW KOHCTPYKLUKN

KoHTponbHOe ucnbiTaHne JOMKHO NPOBOAMTLCS Ha KaxaoM bapbepe 6e30macHOCTU 3aKOHYEHHOW KOH-
CTPYKUMK ANS NMPOBEpPKM NpaBuIibHONA paboThl Bcex KOMNOHEHTOB Bapbepa 1 CONpPOoTUBNEHNA BCeX Npeaoxpa-
HuTenen. PaspelleHo UCNoNb30BaHWE CbeMHbIX BCTAaBOK A5 NPOBEdeHUs] JaHHOTO UCMbITaHWS, eClik UCKpOo-
Be3onacHOCTbL CoOXpaHaeTCs NPy CHATLIX BCTaBKax.

MpumeuvyaHune — [na Gapbepos BezonacHOCTM C YPOBHEM BUAA B3pPbIBO3aLUNMThI «ic» 0ObIYHO He TpebyeTca
CHEMHbIX BCTABOK.

10.2.2 lnopgbl onsa AByxOnoaHbIX 6apbepoB YPOBHSA «ia»

HanpsxeHune Ha 3akMmax guodoB AOMKHO BbiTb U3MEPEeHO, Kak yKa3zaHo NX U3roTOBUTENEM, Npu Temne-
paType OKpyXalLen cpedbl 4O ¥ MOCME CNeayLwnx NCMbITAHUA Kax4oro gmoaa:

a) BoageincTeremM Temnepatypsl 150 °C B TeueHue 2 u;

b) umnynscamu Toka B cooTBeTcTBUU C 9.16.

10.3 KoHTpoOnkHbIe UCNbITAHUA TpaHcOpMaToOpoB

10.3.1 YpoBHM BMAa B3pbIiBO3aWnThl «ia» n «ib»

[py KOHTPOMBHBIX UCMBLITAHUAX NPUKNaAbiBAEMoe K TpaHcdopmaTopamM HanpsKeHue OOMKHO COOTBET-
CTBOBaTb 3HA4YeHUsAM, NpUBeAEHHLIM B Tabnuue 26, roe U — HanpsxeHue, onpefeneHHoe cornacHo nepe-
yucneHuto a) 6.5.5. Bpema npunoxeHnst ucnbITaTenbHOro HanpsKeHusa 4oMKHO BbiTe He MeHee 60 c.

B kauyecTBe ansTepHaTUBLI, UCMbITaHUE MOXET NPOBOANTLCS € 1,2-KpaTHbIM UCMBITATENbHEIM HamnpsKe-
HMEM, HO B TedeHne Bonee KOPOTKOro Nepvona, paBHOro He MeHee 1 c.

[Mpunaraemoe HanpsKeHWe JOMMKHO OCTaBaTbCH MNOCTOAHHbLIM BO BPEMSA UCMbITaHWA. TOK BO BpeMs 1c-
NbITAHWA HEe OOMKEeH BO3pacTaThb Bbille OXWAAEMOro 3Ha4yeHusa AN uenu v B niwboe Bpemsa He JOMKEeH npe-
BbllLATL JeACTBYlOLLEee 3Ha4yeHne 5 MA.

Bo Bpems aTux ucnbiTaHWi He OOMMKHO NPOUCXOANTb Npobos M3onaumMmM Mexay obMoTKkaMy nunu Mmexay
nobon oBMOTKON U cepaeYHUKOM UMKU 3KPaHOM.

Tabnuya 26 — HanpskeHua ana KOHTPOMbHLIX UCMbITAHWIA TpaHCOpMaTopoB

Y a
MeCTO NPUIOKEHMS NCLITATENBHOMD WcnbiTaTteneHoe HanpskeHne, AerMcTByloWwee 3HaveHne, B, TpaHccopmatopa
HaNPIKSHUA ceteBoro HeceTeBoro
Me WCKPOONacHbIMW BXOOHbIMMA
ALY TR A 4U, Ho He meHee 2500 (2U + 1000), Ho He meHee 1500
1 BbIXOAHLIMKW 0BMOTKaMu
Me nobo 06MOTKOW 1 cepaguHn-
KAY PR 2U, Ho He meHee 1000 2U, Ho He meHee 500
KOM WM 3KpaHoM
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OkoHYyaHue mabnuus! 26

(A a
MeCTO NPUNOKEHUS HCMBITATENLHONO McnblTaTensHoe HanpsikeHue, OeicTByoWee 3Ha4eHne, B, TpaHcdopmaTopa

HanpsHxeHua

ceTeBoro HeceTeBoro

Mexay kaxnon oBMOTKOR, NUTaloLWwen
uckpobesonacHyo Uenb, 1 nwobon (2U + 1000) , Ho He meHee 1500 2U, Ho He meHee 500
Opyroi BbIXOAHOW 0BMOTKON

Mexpny kaxnon obMmoTkon nckpobeso-

. 2U, Ho He meHee 500 2U, Ho He meHee 500
NacHoW uenun

N ,EIOI'IyCKaeTCFl MCNonNe30BaTh HANPMAKEeHUE NOCTOAHHOIO TOKa, paBHOe 1,4-KpaTHOMy 3Ha4YeHW ,qeﬁCTByrou.l,ero
3Ha4YeHWA NnepemMeHHOro Toka.

10.3.2 YpoBeHb BM4a B3pbIBO3aWMNThI «ic»

[ns ypoBHSA BMAA B3PbIBO3ALMUTLI «iC» AOMYCKAETCA NPUMEHATb TpebBoBaHWA K KOHTPOMNbHbLIM UCMbITa-
HUAM Ha MPOYHOCTb M30MALMW, NPUBELAEHHbLIE B COOTBETCTBYHOLLMX MPOMBbILLNEHHBLIX CTAaHOapTax Ha AaHHbINA
Tun obopynosaHua. [poBefeHE KOHTPOMNbHLIX UCMILITAHWIA He TpebyeTcs cormacHo HacTosALWEMY CTaHOAPTY,
ecnu AaHHoro TpeboBaHUA He COOEepXKUTCS B COOTBETCTBYHILLMX MPOMBbILMNEHHLIX cTaHgapTax. Mpu oTcyT-
CTBUMW COOTBETCTBYHLLMX NPOMbILUNEHHbIX CTAHAAPTOB KOHTPOMbHbIE UCTbITAHWMSA TpaHcopMaTopoB Heobxo-
OUMO NPOBOAMTL cornacHo TpeboBaHuAM AN ypOBHEW BMAA B3pbIBO3aALLKUTHI «ia» U «ib».

10.4 KOHTpOﬂbeIe UCNbITaHMA ONA 3allUTHOINoO NOKPbLITUA UNU repMeTU3alnu

YCcTpoNCTBO, B KOTOPOM MCMONb3yeTCs 3allMTHOE MOKPbITUE UMW repMeTu3aLmsa Kak 4acTb obecrnevyeHuns
nckpobeszonacHOCTU, AOMKHO NOABEPraTbCs KOHTPOMNBHOW NPOBEpPKE.

Ha 3alMTHOM NOKPbLITUM UMW repMeTU3aunmn He JOMKHO BbiTb O4EBMAHBIX NOBPEXAEHUA (BKIOYAA, HO
He OrpaHn4MBasCh):

- TpeLLnH;

- HEeOOHOPOAHOro NOKPLITUS FTEPMETU3UPOBAaHHBIX UMK NMOKPLITLIX AeTanen;

- HefonycCTUMON YyCaaKu;

- MPUNYXNOCTU,

- PasnNOXeHWs;

- HapyweHus aare3vu (OTAENEeHWE CNUMLLUXCA YacTen) UM OTCNnanBaHus; n

- pasMsardeHus.

KoHTponbHasa npoBepka MoxeT ObiTe 3aMeHeHa NPOBEepPKOW NapTuK, ecnv ecTb YBEPEHHOCTb B NPOU3-
BOOCTBEHHOM MpoLecce, U B 3TOM cryyae AOMKHbI MPUMEHATLCS credyoLlme KpUTepun:

- ANA Npou3BOACTBEHHOMW NapTum 4o 100 — Bocemb 06pa3uoB AOMKHLI ObITh MPOBEPEHEI HA NpeaMeT
OTCYTCTBUS NOBPEXAESHUN;

- onsa npoussoacTeeHHon naptuK ot 101 ao 1000 — 32 o6pa3sua AomKHbl ObITb NPOBEPEHbI HA NpeaMeT
OTCYTCTBUS NMOBPEXJEHUS,;

- Ana npoussoacteeHHon naptum ot 1001 go 10 000 — 80 obpa3uoB OOMKHLI ObITh NPOBEPEHbI Ha
npegmMmeT OTCYTCTBUA NOBPEXAEHUN;

- naptum ceeiwe 10 000 gomkHbl ObITh pasgeneHsl Ha bonee Menkue NapTUN.

Mpumevarnue — Kpumepuu nodpobHo onucaHsl 8 [23].

[MpW HaNM4YUM HeCoOTBETCTRYILW KX pedynbTaToB KoHTpons 100 % Bcex ocTtaBwmxcs obpasuoB B naptum
nognexaT npoeepke. [Mocneaywme NapTun SOMKHbI PEerynspHo NpoBepATLCH A0 Tex nop, noka He byget
YCTaAHOBMEHO, YTO JOMNYCKAeT KOHTPOMb NapTUm.

B cnyuasax, korga ons npoBepky npolecca repMeTusanunmy UCMomnb3yrTea paspyLllatolline UCTbITaHWS,
OOMycKaeTca NpoBOAUTE MPOBEPKY Ha MEHbLUEM KonudecTBe 0b6pa3uoB Ana ucnsiTaHuin. Ecnu He ykazaHo B
KOHTPOMbHbIX YepTexax, TO pa3pyluawLlmMe UCNbITaHUs OOMKHbI MPOBOAUTLCSH MO KPaWHen Mepe B Ha4yane u
B KOHLE Ka)OoW NpOWM3BOACTBEHHOM napTuu. [lonyckaeTcs MCNonb30BaTh NpeacTaBuTenbHble obpasybl 4ns
3TOW NPOBEPKN.

MpumMmevyaHne — Bcnyyae npoBepok, He COOTBETCTBYHLMX TpeBoBaHUAM, OpraH, BbIAaBLUWIA CepTMdUKaT co-
OTBETCTBUS, MOXET NEPECMOTPETL BO3MOXKHOCTb NMPUMEHEHUA 4AHHOTO NOAXOAA K MCMBITAHUAM NapTUN.
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11 MapkupoBka

11.1 UckpobezonacHble U CBA3aHHbIE YCTPOUCTRA

11.1.1 O6wme TpeboBaHuUA

MuHMManbHbll 0BbeM CBEAEHWH, ykasbiBaeMblX B MapKvpoBKE WCKpoOe3onacHbIX W CBA3aHHbIX
YCTPOWNCTB, AormkeH cooTBetcTBoBath [OCT 31670.0. TekcT npegynpeauTenbHbIX HAONUCEN, eCrA OHW MpU-
MEHSAITCH, JOIKEH COOTBETCTBOBATL TEKCTAM NpeaynpeauTenbHbix Hagnucen FOCT 31610.0.

CornacHo TpeboaHusam 6.5.6.1 MapKkMpoBKa QOMKHA BKIIOYATb AManasoH AaBrneHus.

MpumeyaHue — MpUMepbl MapKUPOBKM NPUBEAEHE! B NpUnoxeHun H.

11.1.2 Uckpobe3onacHble napamMeTpbl

Tawm, rge npeacTaBnseTcs BO3MOXHbIM, MApKMPOBKa OOMKHA BKMYaTbL BCe NapaMeTphbl, OTHOCsLWMeCS
K uckpobesonacHoctu. Ecnn 3HadveHus L u oTHoweHus L /R yKasaHbl B MapkMpoBKe, TO OTHoLeHue L /R,
AOMKHO BbITh YKA3aHO B KA4eCcTBe ansTepHaTUBbl MCNONb3oBaHMA L, Hanpumep, Yepes «unm».

MpumeyaHune — CraH@apTHbIE CUMBOIbLI NS UCMNONB30BAHUA B MapkMPOBKE M AOKYMEHTaUUW NpUBedeHbl B
pasgene 3 HacTosawero ctaHaapta u B FTOCT 31670.0.

Mo npaktudeckum coobpaxeHWsiM MOXeT OblTb OrpaHWYeHO UMM UCKIDHYEeHO UCMONb30BaHne Kypcusa
WA NOACTPOYHBIX 3HAKOB M MCMOMNbL30BAHO YMPOLLEHHOE Hanmcanne cumBonos, Hanpumep «Uo» emecto U,,.

11.1.3 KoHuenuusa nckpobesonacHoW cuctemMbl noneBou WwWuHbl (FISCO)

Kaxpas eguHMUa ycTpoicTBa, KOTOPOE COOTBETCTBYET TpeboBaHusM npunoxexHna G, gomxHa ObiTb Jo-
nonHUTENLHO NpomMapkupoBaHa crnoeoM «FISCO» nocne ykasaHus ero chyHKLMIA, HAanpuMep UCTOYHUK NUTa-
HWS, NOreBoe YCTPOWCTBO UMM OKOHEYHOE Cornacylllee YyCTPOUCTEO.

MpK UCNONb30BaHKMKM YCTPOWCTBA, MMEIOLLETO OBOMHYH MapKUpOBKY, MO3BONALLYK €0 UCMONb30BaTh
kak B cuctemax FISCO, Tak 1 B 0BbI4HbBIX UCKpoBezonacHbIX cucTemMax, HeobxoauMMo pasaenuTe MapKMpoBKY
FISCO n mapkmpoBKy 00bI4YHON MCKpoDe3onacHoW CUCTEMBI.

Ana ncrtounukos nutaHns FISCO HeobxogumMo ykaswiBaTe BbixodHble napamertpsl Uy, I, C,, L, P,y w
b /RO, a ons nonesbix yctponcTe FISCO v orpaHuyMTEnen BeIXOOHbLIE U BHYTPEHHUE NapaMeTphl U, 1, CI-, L,
P;n L;/R, yxa3biBaTth He TpebyeTcs.

11.1.4 MapkupoBKa coeAUHUTENbHbLIX KOHTaKTHbIX CpencTB

CoeanHUTENbHbIE KOHTaAKTHbLIE CPeaCcTBa, KNeMMHble KOPoBKK, LITekepbl 1 rHe3na UckpobesonacHbIX U
CBSI3aHHbIX YCTPOWCTB JOMKHbI ObiTh HETKO MPOMapKMPOBaHbI U MErko naeHTuguumuposartees. [pu ngeHTudu-
KauMu LBETOM MCKpoOe30onacHbIX CoOeQUHEHUN HEOOXOAUMO UCMONL30BAaTL rony6oi ueeT.

Ecnun yacT yCcTpOWCTB MW PasnuyYHble KOMMOHEHTHI YCTPOUCTE COBOAUHEHBI Mexay COBOW C NOMOLLEH
LUTEKEePOB W rHe3n, TO nocnegHue OOMKHbI OblTh MOEHTUMULMPOBaHbI, Kak CogepXxallMe TonbKo nckpobeso-
nacHele uenu. MNMpu ngeHTndrkaunm LBeToM HeobXoaMMOo MCnonb30BaTk ronyboit LBeT.

[ononHutenbHo AomkHa bbiTh obecnedyeHa OOCTAaTOYHAA M NOHATHAA MapKupoBka Ana obecnedyeHus
NpaBUbHOIO coegMHeHns Ons Bcen uckpobeszonacHoM Lenun B Lenom.

MpumevaHue — [AnA aTol Uenn MoryT notpeboBarbes OOMONHUTENbHbIE TaBNWYKK Ha LITeKepax 1 rHesgax
U1 oKomno Hux. Ecnv npaBnnbHOCTbL COEOMHEHUA HE BbI3biBAET COMHEHWI, TO AOCTaTO4HO Tabnuykn Ha yCTponcTBe.

11.1.5 Akceccyap AnA HeB3pPbIBOONACHOW 30HbI

B cooteBetcTBMYK € 6.3.5.3 akceccyapbl 45 HEB3PbIBOONACHOW 30HbI AOMKHbBI UMETh, KaK MUHUMYM, crne-
OYIOLLYH MapKUpPOBKY:

a) HauMEeHOBaHWe W3roTOBMTENSA WUITKM €ro 3aperncTPUPOBaHHBIN TOBAPHLIA 3HAK;

b) obosHayeHWe TNa U3roTOBUTENS; U

C) MakcumanbHOe HOMUHaNbHOEe BXO4HOE HamnpskKeHue.

Ha akceccyapbl ANs HEB3PbIBOONACHbBIX 30H HE JOMKHbI HAHOCUTBECS Kakas-nubo Ex-mapkvpoBka, Ho-
Mep cepTuuKaTa COOTBETCTBUA UK BbixoaHble napameTtpol Uy, 1, C, L, P,

n punMmeyaHune — MapKMpOBKa Ha aKcecCCyapbl HAHOCWUTCA ONA TOro, 4yToObl NOKa3aTb, YTO OHW HE SABMANTCS
CBA3AHHbIMKA yCTpOVICTBaMVI.

11.2 MNpegynpegnTenbHbie HAAMUCH

Ecnu Ha ycTponcTBe HE0BX04MMO HaHECTU Kaky-nibo 1u3 cnefywLwmux npeaynpeguTenbHbIX Haanucen,
TO TeKCT 13 Tabnuubl 27 nocne cnoea «MNPEOYMNPEXOEHWE» MOXHO 3aMeHATL TEXHWUYECKA PAaBHO3HAYHbIM.
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Heckonbko npegynpeguTenbHbIX HAAMWCEN MOXHO 00bedWnHATbL B OAHOW 3KBMBAIEHTHOW NpeaynpenuTenb-
HOWM HaAMUCK.

Tabnuua 27 — TekcT npeaynpeauTenbHbIX HAONUCEN

”ﬁgi:‘gc MyHKT NPELYNPEXOEHUE
a) 7121 MPEOYTPEXKAEHWE — NCIMONb30BATE TOJIbKO BATAPEN YYYYY
o (roe Y — HammeHoBaHWe M3roToBUTENEeN areMeHTOB WM TUM anemMeHTa unv batapen)
b) 7128 MPEOYIMPEXAEHWME — HE 3AMEHATL BATAPEIO MNMPU BO3MOXXHOM MPHUCYTCTBUA
o B3PbLIBOOMNACHOW CPELI
c) 7.12.1 | NPEAYNPEXAEHUE — HE 3APAXATE BATAPEKD BO B3PLIBOOMACHOW 30HE
d) 6.3.5.2 | MPEOYMNPEXXOEHWE — HE OTKPLIBATL MPU MPUCYTCTBWW B3PLIBOOMACHOW CPELLI

12 Pykosodcmea no akcniayamauuu

12.1 O6wue TpeboBaHuA

B pononHeHve k TpebosaHuam FOCT 316710.0 akcnnyaTaumoHHasa AOKYMeHTauWs JoMKHa Copgepxarth
cnegyrowyo MHopMauno, ecrnv oHa NpuMeHnmMa:

a) vckpobesonacHble NnapameTpbl:

1) ANs MCTOMHMKOB MWTaHWA — BbIXOAHbLIE NapameTtpbl, Hanpumep U, 1, PO, Co, L, n gonyctumoe oT-
Howewwne L /R ;

2) Ana NpYMeMHUKOB 3HEPrMn — BXOAHbIE MapameTpbl, Hanpumep u, 1, P, C;‘: L;n oTHOWeHWe L,-/R,-;

b) makcumaneHoe 3HadeHne U, ,, KOTOpoe MoXeT BbiTb MPUMOKEHO K COEAWHUTENbHBIM KOHTaKTHLIM
CpeAcTBaM MCKPOOMACHbLIX Lenen;

C) MakcumaribHOe HOMMWHanbHOe HanpshkeHwe cornacHo 5.2.5;

d) nwobble cneyunansHble TpeboBaHNA NO YCTAHOBKE, TEXOBCNYKMBAHUIO MO HANPSXEHUEM W IKCMNya-
Taymn.

m?

M punMe4YaHHUe — I/IchopMau,mo O NOOKI4YeHMn U cnednanbHbIX TDEGOBBHMHX Nno MOHTaXyY WU aKkcnnyaTtauunn
PEKOMEHAOYETCA PAa3sMeCTUTb Ha KOHTPOJTIbHOM YEPTEXE;

e) nobble ycnoBusl, KOTOpble NPUHATHI Ans obecnevyeHns BuAa B3pbIBO3ALUWTLI, HANPMMEpP, YTO Ha-
npsXeHWe OOMKHO NOCTYNaThk OT 3aLUMTHOro TpaHcopmMaropa Unu Yepes AuoaHelin bapbep Ge3onacHocTy;

f) obo3HauyeHWe pacnonoXeHWin NMOBEPXHOCTEN KOPMNyca, MMeKLWNX OTHOLeHWe K nckpobe3onacHoCTH;

g) ycrioBus OKpyKatoLLleln cpelbl, B KOTOPbIX MOXET UCNONb30BATLCH YCTPONCTRO;

h) ecnu pasgenuTensHble paccTOsAHUS 3aBUCAT OT 0DONOYKM B cooTBeTcTBMKM ¢ 6.2.3 a) n 6.2.4 a), cTe-
neHb 3awWwuTel, obecnevrsaemoir obonodkamu (IP), n mepbl, Heobxoaumble ONs NOAEPKaHUS LEenoCTHOCTM
0b0on04KkKM M BBOOOB B 000M0YKY;

i) paspelleHHble akceccyaphkl 45 HEB3PbIBOOMACHbLIX 30H;

j) coeguHUTENBHLIE KOHTAKTHBIE CpeAcTBa C yKkasaHueM 3HadveHus U
TOKa, 4OoNyCTUMOro Ang uenu, ecnv Tok MeHee 1500 A.

YkasaHHan MHopMaLma sBnaeTcs YacTbio TpebosaHuil kK gokymeHTaumm FOCT 31610.0.

mp MakcuManbHOro oXxuagaemoro

12.2 CneymnanbHble YCNOBUSA NPUMEHEHUA

Ocobble TpeboBaHUs, KOTOpblE HEOBXOANMMO YYUTLIBATL BO BpeMS YCTAHOBKW, HACTOSALLMM CTaH4APTOM
JonycKaeTcs yKa3blBaTbk B Ka4ecTBe cCreuMnarnbHbiX YCNoBUM NpuMeHeHus. B aTux cnyyasx Ex-mapkuposka
OOIMKHa BKMoYaTb 3HaK «X» B COOTBETCTBUM ¢ TpeboBaHuaMmn K mapkuposke MOCT 316710.0 u cneuuansHble
YCMOBWS NPUMEHEHWA OOMKHbI cogepxaTb Ux nogpobHoe onucaHue. [JonyckaeTca oObednHATbL HECKOMbKO
creuManbHbIX YCrioBuin B ogHo. B gononHeHnue Kk chakTopam cornacHo MOCT 31610.0 B Tabnuue 28 npusene-
Hbl (DaKTOPbl, ONACHOCTb KOTOPbIX MOXKET BbITh y4TEHa 3a CHET NPUMEHEHMWS CreLuanbHbIX YCIOBUA.
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Tabnuua 28 — PakTopbl, ONACHOCTb KOTOPLIX MOXET ObITh Y4TEHa 3a CHET MPUMEHEHNS CrieumarnbHbIX YCIoBUIA NpU-

MEHEHNS
MNepeuucneHue Flynkr dakTop, oNacHOCTb KOTOPOro MOXET BbITh yuTeHa 3a CHET NPUMEHEHNS
cneynanbHbIX YCNoBUA
TpeboBaHus, KOTOpLIE MPUMEHAIOTCA K 0DOPYAOBaHMIO UMK CUCTEMaM ANS
a 5.2.5 c) COEOWHEHWS C COEOMHWTENbHBbIMW KOHTaKTHbIMW CPEACTBaMW, M Makcu-
- MarnbHOE HaMpsKeHWe, KOTOpoe MOXET DbiTb MeXay MCKPoOMacHbIMU CO-
€OUHUTENBHBIMW KOHTAKTHBIMW CPEACTBaMU
b) 6.2.3 ¢) OrpaHU4eHHbIE YCNOBUS YCTAHOBKU
c) 6:5:13.2 OrpaHU4eHHbIe YCNOBWSA YCTAHOBKU
B ycTpoicTBax [OMyckaeTcsa WCMoNb30BaTb TOMBKO KabenbHble BBOAbI,
d) 6.2.5.1 pe3bb0oBble NEPeXOOHUKM WM 3arnyliky, COOTBETCTByKLKMe TpeboBaHusaM
FOCT 31610.0
e) 6.5.3.3 OrpaHnYeHHBIe YCIOBUA YCTAHOBKK
f) 6.5.6.1 [onycTumbli OnanasoH AaBneHnsa OKpy»KatoLwen cpeapbl
6.5.9.1 z
g) 6.9 Heobxogumasa nHdopmMauua ona npaBunbHON YCTAHOBKA
h) 9.1 TpeboBaHus Kk ycTaHOBKe
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MpunoxeHune A
(o6azaTtensHoe)

Xapakmepucmuku UCKpoBe3onacHoCTH

[MpuBegeHHble B 4aHHOM MPUMOXEHWM XapaKTepucTUKM MckpobesonacHOCTU WM Tabnuubl NnonyyeHbl Ha OCHOBE
WCKpPOBOro BOCMNaMEHEHUs NPOCTbIX NMUHENHbIX uenel. Ecnn xapakrepucTukn uenu, oLeHWBaemon Ha uckpobesonac-
HOCTb, NPUBMAMKAIOTCA K XapakTepucTUKam NpocThiX Lenen, yKkasaHHbIX Ha pucyHKax A.1—A.6, To Takue Luenu MoryT BbiTb
oueHeHbl cornacHo TpeboeaHuam 9.2. Llenun, xapakTepuCTUKKM KOTOPLIX He MPUBMMKaTCs K XapakTepyucTUKam npocTbixX
NUHENHBIX Uener, yKa3aHHbIX Ha pucyHkax A.1—A.6, TpebytoT ansTepHaTUBHOM OLEHKW: OONOMHUTENbHbIE TpeboBaHUA
npuvBedeHsbl B 5.3. XapakTepucTukM LUeNen, ykaszaHHble Ha pucyHkax A.1—A.6, cooTBeTcTByIOT koadpdmumeHTy Besonac-
Hocti 1,0.

Cnedyem umems 8 gudy, 4mo 3Ha4YeHUs: MUHUMalbHO20 HarpsXXeHUs eocrameHeHus Ofsi eMKOCMHbLIX uenell Ha
pucyHkax A.2 u A.3 NPpUMEHSIOM K 3apsXKeHHOMY KOHOeHCcamopy, Komopbit He coedUHEH HENocpedcmMeeHHO ¢ UCMOYHU-
KOM numaHusi. Ha npakmuke, npu ycriosuu, Ymo caM UCMOYHUK MUmaHusi uMeem 8bICoKUl koaghghuyueHm besonacHo-
cmu, Kak & npusedeHHOM 8bitle pumMepe, Mo2ym bbimb NPUMEHEHB! Xapakmepucmuku uckpobesonacHocmu, npedcmas-
NeHHbie Ha pucyHkax A.2 u A.3. O0HaKo, ecru UCIMOYHUK NUmaHus UMeem MuHUManbHbIlU KoaghghuuueHm bezonacHocmu,
€20 NOOKMoYEHUE K KOHOEHCamopy MoXem Apusecmu K cumyauyuu, kozda yens bydem UCKpoonacHou HECMOMPS Ha Imo,
4mo oueHKa o xapaxkmepucmukam uckpobesonacHocmu Ha pucyHkax A.2 u A.3 nokaasigaem uckpobe3onacHocmb Uenu.
OueHky uckpobesonacHocmu makux uenel HeobxoduUmMo secmu ¢ NpUMeHeHUeM uckpoobpasyroweao ycmpolcmea (npu-
noxeHue B).
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PucyHok A.1 — Omuyeckue Lenm
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PucyHok A.2 — EMKOCTHbIE Lenu rpynnbl |

112

GostExpert.ru
https://GostExpert.ru/gost/gost-31610.11-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70517
https://gostexpert.ru/gost/gost-31610.11-2025?utm_source=pdf&utm_medium=70517&utm_term=page

roCT 31610.11—2025

\ I
100 ; U=|'A J_ c
[

30 \

: \

e
ne

|

1 X \
T\
1 kY
1 h
\\ \
0,3 \
] \‘ \
\
N
0.1 X x
h AY
k ‘\ \'\ —lIA
\ N\
.4
0,03
cH \ ”Bf \

0,01 \ \

1 3 10 30 100 300 1000
2

17— emkocTe C, MK®; 2 — MUHUManNLHOE BOCNNaMeHsolee Hanpsaxenue U, B

PucyHok A.3 — EmkocTHbele uenwu rpynnel

113

GostExpert.ru
https://GostExpert.ru/gost/gost-31610.11-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70517
https://gostexpert.ru/gost/gost-31610.11-2025?utm_source=pdf&utm_medium=70517&utm_term=page

FOCT 31610.11—2025

1 v]'\ . \\\
N i
\ ANHAN R . _

o \ \ \\ 24 B = TN

0,1
LY \
AY \
N AN
\
0,03 \\ \ \
N\
\\ \‘\
1 0,01 LY
hY
\ AN\ 1A (320 mflx) —
\ AR« RN
\ | 1B (160 mxx) |
0,003 /)\ \\\
IIC (40 -
(40 MK[Dx) \\\
LN
)
0,000 3
0,000 1
0,01 0,03 0,1 03 05 1

2

1 — MHAYKTUBHOCTL L, MH; 2 — MWHMManbHbIA BOCNNaMEHRAOLWMIA TOK [, A

MpumeyvaHus
1 WcnelTatensHoe HanpsbkeHwe Lenu 24 B.
2 YxasaHHble YPOBHW IHEPIM OTHOCATCH K MOCTOSAHHOMY 3HAYEHWMIO HAKOMNMEHHON B MHOYKTMBHOCTA SHEPTUW.

PucyHok A.4a — MHgykTvBHbBIE uenu rpynnel |
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MpumeyaHns
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MpumeyvaHns
1 XapaKkTepucTuKkM MCKPOBE30NACHOCTM COOTBETCTBYIOT 3HaYEHUAM HanpsKeHWa Lenu U, Kak yKasaHo Ha pUCYHKe.
2 YpoeeHb aHepruv 40 Mk cOOTBETCTBYET MOCTOAHHOMY 3HAYEHWIO HAKOMMEHHOW B UHOYKTUBHOCTU SHEPIUN.
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Tabnuua A.1— JonycTUMbIA TOK KOPOTKOrO 3aMblKaHWUs B 3aBUCUMOCTM OT HaMpsKeHWsa 1 rpynnsl anekTpoobopyno-

BaHWA

JonycTUMbIiA TOK KOPOTKOTO 3aMbiKaHus, MA, 4Ns NOArpynnbl v rpynmbl
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il lc 1T 17
Aeke, B KoacpcbmumeHT BesonacHocTm
x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x1,5
12,0 — — — — — — — _
12,1 5000 3330 — — — — —_— —
12,2 4720 3150 —_ — - _— — —
12,3 4460 2970 — - — — = -
12,4 4210 2810 — —_ — — = —
12,5 3980 2650 — —_ — — — —
12,6 3770 2510 — — — — — —
12.7 3560 2370 — — = — — —
12,8 3370 2250 — — - — — i
12,9 3190 2130 — - —_ — - —
13,0 3020 2020 — —_ — — — —
13,1 2870 1910 — —_ — —_— — —
13,2 2720 1810 — — — — = -
13,3 2580 1720 — — = i - i
13,4 2450 1630 — —_ — — — —
13,5 2320 1550 5000 3330 — — — —
13,6 2210 1470 4860 3240 — — — —
13,7 2090 1400 4720 3140 — — = 2o
13,8 1990 1330 4580 3050 — = = —
13,9 1890 1260 4450 2970 — — — —
14,0 1800 1200 4330 2880 — — — —
141 1750 1160 4210 2800 — s — —
14,2 1700 1130 4090 2730 —_ — = -
14,3 1650 1100 3980 2650 — — = —
14,4 1600 1070 3870 2580 — — —_ —_
14,5 1550 1040 3760 2510 — — — -
14,6 1510 1010 3660 2440 — s — _
14,7 1470 980 3560 2380 — - — -
14,8 1430 950 3470 2310 5000 3330 — —
14,9 1390 930 3380 2250 4860 3240 — —
15,0 1350 900 3290 2190 4730 3150 — —
15,1 1310 875 3200 2140 4600 3070 — —
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lpodomxerHue mabnuuet A. 1

[lonycTuMbIid TOK KOPOTKOTO 3aMblkaHus, MA, na NoArpynnbl U rpynne
Hanpsi- I[e: 1B 1A
Kerue, B KoadhpuumeHT BesonacHocTu

x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
15,2 1280 851 3120 2080 4480 2990 — —
15,3 1240 828 3040 2030 4360 2910 — —
15,4 1210 806 2960 1980 4250 2830 — —
15,5 1180 784 2890 1920 4140 2760 — —
15,6 1150 769 2810 1880 4030 2690 — —
15,7 1120 744 2740 1830 3920 2620 — —
15,8 1090 724 2680 1780 3820 2550 — —
15,9 1060 705 2610 1740 3720 2480 — —
16,0 1030 687 2550 1700 3630 2420 5000 3330
16,1 1000 669 2480 1660 3540 2360 4830 3220
16,2 980 652 2420 1610 3450 2300 4660 3110
16,3 950 636 2360 1570 3360 2240 4490 2990
16,4 930 620 2310 1540 3280 2190 4320 2880
16,5 910 604 2250 1500 3200 2130 4240 2830
16,6 880 589 2200 1470 3120 2080 4160 2770
16,7 860 575 2150 1430 3040 2030 4080 2720
16,8 840 560 2100 1400 2970 1980 4000 2670
16,9 820 547 2050 1370 2900 1930 3740 2490
17,0 800 533 2000 1340 2830 1890 3480 2320
17,1 780 523 1960 1310 2760 1840 3450 2300
17,2 770 513 1930 1280 2700 1800 3420 2280
17,3 750 503 1890 1260 2630 1760 3390 2260
17.4 740 493 1850 1240 2570 1720 3360 2240
17,5 730 484 1820 1210 2510 1680 3320 2210
17,6 710 475 1790 1190 2450 1640 3300 2200
17,7 700 466 1750 1170 2400 1600 3260 2170
17,8 690 457 1720 1150 2340 1560 3230 2150
17,9 670 448 1690 1130 2290 1530 3200 2130
18,0 660 440 1660 1110 2240 1490 3170 2110
18,1 648 432 1630 1087 2188 1459 3083 2055
18,2 636 424 1601 1068 2139 1426 3000 2000
18,3 625 417 1673 1049 2091 1394 2935 1956
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lMpodomxkeHue mabnuyst A. 1

JonycTumbIi TOK KOPOTKOrO 3amblkaHus, MA, BNA NOATPYNNbLI U rPyNMbI
Hanpsi- lnc 1B 1A
xeHue, B KoadhdbuumeHT BesonacHocTH

x 1 x 15 x 1 x5 x 1 x15 x 1 x5
18,4 613 409 1545 1030 2045 1363 2871 1914
18,5 602 402 1518 1012 2000 1333 2807 1871
18,6 592 394 1491 995 1967 131 2743 1828
18,7 581 387 1466 977 1935 1290 2679 1786
18,8 571 380 1441 960 1903 1269 2615 1743
18,9 561 374 1416 944 1872 1248 2551 1700
19,0 551 367 1392 928 1842 1228 2487 1658
19,1 541 361 1368 912 1812 1208 2465 1643
19,2 532 355 1345 897 1784 1189 2444 1629
19,3 523 348 1323 882 1755 1170 2423 1615
19,4 514 342 1301 867 1727 1152 2401 1600
19,5 505 337 1279 853 1700 1134 2380 1586
19,6 496 331 1258 839 1673 1116 2359 1572
19,7 448 325 1237 825 1648 1098 2337 1558
19,8 480 320 1217 811 1622 1081 2316 1544
19,9 472 314 1197 798 1597 1065 2295 1530
20,0 464 309 177 785 1572 1048 2274 1516
20.1 456 304 1158 772 1549 1032 2219 1479
20,2 448 299 1140 760 1525 1016 2164 1443
20,3 441 294 1122 748 1502 1001 2109 1406
20,4 434 289 1104 736 1479 986 2054 1369
20,5 427 285 1087 724 1457 971 2000 1333
20,6 420 280 1069 713 1435 957 1924 1283
20,7 413 275 1053 702 1414 943 1849 1233
20,8 406 271 1036 691 1393 929 1773 1182
20,9 400 267 1020 680 1373 915 1698 1132
21,0 394 262 1004 670 1353 902 1623 1082
211 387 258 989 659 1333 889 1603 1069
21,2 381 254 974 649 1314 876 1583 1055
21,3 375 250 959 639 1295 863 1564 1043
21,4 369 246 945 630 1276 851 1544 1029
21,5 364 243 930 620 1258 839 1525 1017
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lpodomxerHue mabnuuet A. 1

[lonycTuMbIid TOK KOPOTKOTO 3aMblkaHus, MA, na NoArpynnbl U rpynne
Hanpsi- I[e: 1B 1A
Kerue, B KoadhpuumeHT BesonacHocTu

x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
21,6 358 239 916 611 1240 827 1505 1003
21,7 353 235 903 602 1222 815 1485 990,0
21,8 347 231 889 593 1205 804 1466 977,3
21,9 342 228 876 584 1189 792 1446 964,0
22,0 337 224 863 575 1172 781 1427 951,3
221 332 221 851 567 1156 770 1394 929,3
222 327 218 838 559 1140 760 1361 907,3
22.3 322 215 826 551 1124 749 1328 885,3
224 317 211 814 543 1109 739 1296 864,0
225 312 208 802 535 1093 729 1281 854,0
226 308 205 791 527 1078 719 1267 844,7
227 303 202 779 520 1064 709 1253 835,3
22,8 299 199 768 512 1050 700 1239 826,0
22,9 294 196 757 505 1036 690 1225 816,7
23,0 290 193 747 498 1022 681 1211 807,3
23,1 287 191 736 491 1008 672 1185 790,0
23,2 284 189 726 484 995 663 1160 773,3
23,3 281 187 716 477 982 655 1135 756,7
23,4 278 185 706 471 969 646 1110 740,0
23,5 275 183 696 464 956 638 1085 723,3
23,6 272 182 687 458 944 629 1079 719,3
23,7 270 180 677 452 932 621 1073 715,3
23,8 267 178 668 445 920 613 1068 712,0
23,9 264 176 659 439 908 605 1062 708,0
24,0 261 174 650 433 896 597 1057 7047
241 259 173 644 429 885 590 1048 698,7
242 256 171 637 425 873 582 1040 693,3
243 253 169 631 421 862 575 1032 688,0
244 251 167 625 416 852 568 1024 682,7
24,5 248 166 618 412 841 561 1016 677,3
246 246 164 612 408 830 554 1008 672,0
247 244 163 606 404 820 547 1000 666,7
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JonycTumbIi TOK KOPOTKOrO 3amblkaHus, MA, BNA NOATPYNNbLI U rPyNMbI
Hanpsi- 1C 1B 1A
xeHue, B KoadhdbuumeHT BesonacHocTu

x 1 x 15 x 1 x5 x 1 x15 x 1 x5
24,8 241 161 601 400 810 540 991 660,7
249 239 159 595 396 800 533 983 655,3
25,0 237 158 589 393 790 527 975 650,0
251 234 156 583 389 780 520 964 642,7
25,2 232 165 578 385 771 514 953 635,3
25,3 230 163 572 381 762 508 942 628,0
25,4 228 152 567 378 752 502 931 620,7
25,5 226 150 561 374 743 496 920 613,3
256 223 149 556 371 734 490 916 610,7
25,7 221 148 551 367 726 484 912 608,0
25,8 219 146 546 364 77 478 908 605,3
25,9 217 145 541 360 708 472 904 602,7
26,0 215 143 536 357 700 467 900 600,0
26.1 213 142 531 354 694 463 890 593,3
26,2 211 141 526 350 688 459 881 587,3
26,3 209 139 521 347 683 455 871 580,7
26,4 207 138 516 344 677 451 862 574,7
26.5 205 137 512 341 671 447 853 568,7
26,6 203 136 507 338 666 444 847 564,7
26,7 202 134 502 335 660 440 841 560,7
26,8 200 133 498 332 655 437 835 556,7
26,9 198 132 493 329 649 433 829 562,7
27,0 196 131 489 326 644 429 824 549,3
271 194 130 485 323 639 426 818 545,3
272 193 128 480 320 634 422 813 542,0
27,3 191 127 476 317 629 419 808 538,7
27,4 189 126 472 315 624 416 803 535,3
27,5 188 125 468 312 619 412 798 532,0
27,6 186 124 464 309 614 409 793 528,7
27,7 184 123 460 306 609 406 788 525,3
27,8 183 122 456 304 604 403 783 522,0
27,9 181 121 452 301 599 399 778 518,7
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lpodomxerHue mabnuuet A. 1

[lonycTuMbIid TOK KOPOTKOTO 3aMblkaHus, MA, na NoArpynnbl U rpynne
Hanpsi- I[e: 1B 1A
Kerue, B KoadhpuumeHT BesonacHocTu

x 1 x 1,5 x 1 x 1,5 x 1 x 1,5 x 1 x 1,5
28,0 180 120 448 299 594 396 773 515,3
28,1 178 119 444 296 590 393 768 512,0
28,2 176 118 440 293 585 390 764 509,3
28,3 175 117 436 291 581 387 760 506,7
28,4 173 116 433 288 576 384 756 504,0
28,5 172 115 429 286 572 381 752 501,3
28,6 170 114 425 284 567 378 747 498,0
28,7 169 113 422 281 563 375 743 4953
28,8 168 12 418 279 559 372 739 4927
28,9 166 111 415 277 554 370 735 490,0
29,0 165 110 411 274 550 367 731 487,3
29,1 163 109 408 272 546 364 728 485,3
29,2 162 108 405 270 542 361 726 484,0
29,3 161 107 401 268 538 358 724 4827
29,4 159 106 398 265 534 356 722 481,3
29,5 158 105 395 263 530 353 720 480,0
29,6 157 105 392 261 526 351 718 478,7
29,7 155 104 388 259 522 348 716 4773
29,8 154 103 385 257 518 345 714 476,0
29,9 153 102 382 255 514 343 712 474,7
30,0 152 101 379 253 510 340 710 473,3
30,2 149 99,5 373 249 503 335 690 460,0
30,4 147 97,9 367 245 496 330 671 4473
30,6 145 96,3 362 241 489 326 652 4347
30,8 142 94,8 356 237 482 321 636 4240
31,0 140 93,3 350 233 475 317 621 414,0
31,2 138 92,2 345 230 468 312 614 409,3
31,4 137 91,0 339 226 462 308 607 404,7
31,6 135 89,9 334 223 455 303 600 400,0
31,8 133 88,8 329 219 449 299 592 394,7
32,0 132 87,8 324 216 442 295 584 389,3
32,2 130 86,7 319 213 436 291 572 381,3
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JonycTumbIi TOK KOPOTKOrO 3amblkaHus, MA, BNA NOATPYNNbLI U rPyNMbI
Hanpsi- 1C 1B 1A
xeHue, B KoadhdbuumeHT BesonacHocTu

x 1 x 15 x 1 x5 x 1 x15 x 1 x5
32,4 129 85,7 315 210 431 287 560 373,3
32,6 127 84,7 310 207 425 283 548 365,3
32,8 126 83,7 305 204 419 279 536 3567,3
33.0 124 82,7 301 201 414 276 525 350,0
33,2 123 81,7 297 198 408 272 520 346,7
334 121 80,8 292 195 403 268 515 343,3
33,6 120 79,8 288 192 398 265 510 340,0
33.8 118 78,9 284 189 393 262 505 336,7
34,0 "7 78,0 280 187 389 259 500 333,3
34,2 116 77,2 277 185 384 256 491 3273
34,4 114 76,3 274 183 380 253 482 321,3
34,6 113 75,4 271 181 376 251 473 315,3
34,8 112 74,6 269 179 372 248 464 309,3
35,0 111 73,8 266 177 368 245 455 303,3
35,2 109 73,0 263 175 364 242 450 300,0
354 108 722 260 174 360 240 446 297.3
35,6 107 71,4 258 172 356 237 442 2947
35,8 106 70,6 255 170 352 235 438 292,0
36,0 105 69,9 253 168 348 232 434 289,3
36,2 104 69,1 250 167 345 230 431 287,3
36,4 103 68,4 248 165 341 227 429 286,0
36,6 102 67,7 245 164 337 225 426 284,0
36,8 100 66,9 243 162 334 223 424 282,7
37,0 99,4 66,2 241 160 330 220 422 281,3
37,2 98,3 65,6 238 159 327 218 419 279,3
37,4 97,3 64,9 236 157 324 216 417 278,0
37,6 96,3 64,2 234 156 320 214 414 276,0
37,8 95,3 63,6 231 154 317 211 412 2747
38,0 94,4 62,9 229 153 314 209 410 273,3
38,2 93,4 62,3 227 151 311 207 408 272,0
38,4 92,5 61,6 225 150 308 205 407 2713
38,6 91,5 61,0 223 149 304 203 405 270,0
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OkoH4YaHue mabnuupbi A. 1

[onycTuMbIA TOK KOPOTKOMO 3aMblkaHus, MA, AN\ NOArpynnbl U rpynnsl
Hanpsi- I[e: 1B 1A
Kerue, B KoadhpuumeHT BesonacHocTu

x 1 x 15 x 1 x 15 x 1 x 15 x 1 x 15
38,8 90,6 60,4 221 147 301 201 404 269,3
39,0 89,7 59,8 219 146 298 199 403 268,7
39,2 88,8 59,2 217 145 296 197 399 266,0
39,4 88,0 58,6 215 143 293 195 395 263,3
39,6 87.1 58,1 213 142 290 193 391 260,7
39,8 86,3 5,5 21 141 287 191 387 258,0
40,0 85,4 57,0 209 139 284 190 383 2553
40,5 834 55,6 205 136 278 185 362 2413
41,0 814 54,3 200 133 271 181 342 228,0
41,5 79,6 53,0 196 131 265 177 336 2240
42,0 77,7 51,8 192 128 259 173 331 220,7
42,5 76,0 50,6 188 125 253 169 321 214,0
43,0 74,3 49,5 184 122 247 165 312 208,0
43,5 72,6 48,4 180 120 242 161 307 2047
44,0 71,0 47,4 176 117 237 158 303 202,0
44,5 69,5 46,3 173 115 231 154 294 196,0
45,0 68,0 45,3 169 113 227 151 286 190,7

Tabnuua A.2— [JonyctuMas eMKOCTb B 3aBMCUMOCTW OT HaNpsKeHWs W rpynnbl 06opyaoBaHns
Honyctumas emkocTb, MK®, AN NoAgrpynn v rpynnel
Hanpsi- I[; 1B 1A
werue, B KoadhpmumeHT GesonacHocT

x 1 x 1,5 x1 x 1,5 %1 x 1,56 x1 % 1,5
5,0 — 100 — — — — — —
5,1 — 88 — — — — — —
52 — 79 — — — — — —
53 — 71 — — — — — —
54 — 65 — — — — — —
55 — 58 — — — — — —
5,6 1000 54 — - — - — _
57 860 50 - — — — — —
5,8 750 46 — — — - — i
59 670 43 — — — — — —
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lMpodomxeHue mabnuusi A.2
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Jonyctumas emkocTb, Mk®D, AN NOArPYNN U rpynns
Hlanse lc B lIA
Hfiiey B KoadhdpuumeHT BesonacHocTr
x 1 x15 x 1 x15 % 1 x15 x 1 x15
6,0 600 40 — 1000 — — = =
6,1 535 37 — 880 —_ — —
6,2 475 34 — 790 — — — —
6,3 420 31 — 720 — e — —
6,4 370 28 — 650 — == — -
6,5 325 25 — 570 — — — —
6,6 285 22 — 500 — — —
6,7 250 19,6 — 430 — — — —
6,8 220 17,9 — 380 — — —
6,9 200 16,8 — 335 — — s
7,0 175 15,7 — 300 —_ — —
71 155 14,6 — 268 — — —
7,2 136 13,5 — 240 — — — -
7.3 120 127 — 216 — —_ — —
7.4 110 11,9 — 195 — e — -
7,5 100 11,1 — 174 — — —
7,6 92 10,4 — 160 — — —
7.7 85 9,8 — 145 —_ —_— —
7,8 79 9,3 — 130 — = —
7,9 74 8,8 — 115 — — = -
8,0 69 8,4 — 100 —_ — —
8,1 65 8,0 — 90 — —_ — —
8,2 61 7,6 — 81 — e = —
8,3 56 7,2 — 73 — = -
8,4 54 6,8 — 66 — — = =
8,5 51 6,5 — 60 —_ — —
8,6 49 6,2 55 — —_— —
8,7 47 5,9 50 — 1000 — —
8,8 45 55 46 — 730 — —
8,9 42 5.2 43 — 590 — —
9,0 40 4.9 1000 40 — 500 — —
9,1 38 4,6 920 37 — 446 — —
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lpodomxeHue mabnuyel A.2

lonyctumas emkocTb, MK®, AN NOAPYNN 1 rpynnbl
Hanpsi- I[® 1B 1A
HEHAS B KoadhdumumeHT 6esonacHocTu

x1 x 15 %1 x 15 x1 x 1.5 x1 x1.5
9,2 36 4,3 850 34 — 390 — —
9,3 34 41 790 31 — 345 — —
9,4 32 3.9 750 29 — 300 — —
9,5 30 S 700 27 — 255 — 1000
9,6 28 3.6 650 26 — 210 — 500
9,7 26 35 600 24 — 170 — 320
9,8 24 3.3 550 23 —_ 135 — 268
9,9 22 3,2 500 22 — 115 — 190
10,0 20,0 3,0 450 20,0 — 100 — 180
10,1 18,7 2,87 410 19,4 — 93 — 160
10,2 17,8 2,75 380 18,7 —_ 88 — 140
10,3 17,1 2,63 350 18,0 —_ 83 — 120
10,4 16,4 2,52 325 17.4 — 79 — 110
10,5 15,7 2,41 300 16,8 — 75 — 95
10,6 15,0 2,32 280 16,2 — 72 — 90
10,7 14,2 2,23 260 15,6 —_ 69 — 85
10,8 13,5 2,14 240 15,0 — 66 — 80
10,9 13,0 2,05 225 14,4 —_ 63 — 70
11,0 12,5 1,97 210 13,8 — 60 —_ 67,5
11,1 11,9 1,90 195 13,2 — 57,0 — 60
11,2 11,4 1,84 180 12,6 — 54,0 — 58
11,3 10,9 1;79 170 12,1 — 51,0 — 54
11,4 10.4 1,71 160 11,7 — 48,0 — 52
11,5 10,0 1,64 150 11,2 — 46,0 — 48
11,6 9,6 1,69 140 10,8 — 43,0 — 46
11,7 9,3 1,54 130 10,3 — 41,0 — 42
11,8 9,0 1,50 120 9.9 — 39,0 — 40
11.9 8,7 1,45 110 9,4 — 37,0 — 38,6
12,0 8,4 1,41 100 9,0 — 36,0 — 38
12,1 8,1 1,87 93 8,7 — 34,0 — 36,6
12,2 7.9 1,32 87 8,4 —_ 33,0 — 36
12,3 7.6 1,28 81 8,1 — 31,0 — 34,3
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lMpodomxeHue mabnuusi A.2

roCT 31610.11—2025

[Lonyctumas emkocTb, mkd, Ans NoArpynn u rpynnol

Hanpsi- 1c 1B 1A
xeHue, B KoadhdpuumeHT BesonacHocTr

%1 x1,5 %1 x15 %1 x 1,5 x 1 x1.5
12,4 7,2 1,24 75 7,9 — 30,0 — 34
12,5 7,0 1,20 70 i — 28,0 — 32,3
12,6 6,8 135 66 7.4 — 27,0 — 32
12,7 6,6 1,10 62 7.1 — 254 — 30,5
12,8 6.4 1,06 58 6,8 — 24,2 — 30
12,9 6,2 1,03 55 6,5 — 23,2 — 29
13,0 6,0 1,00 52 6,2 1000 225 — 28,5
13,1 57 0,97 49 6,0 850 2.7 — 278
13,2 54 0,94 46 58 730 21,0 — 27
13,3 53 0,91 44 5,6 630 20,2 — 26
13,4 51 0,88 42 55 560 19,5 — 25,6
13,5 49 0,85 40 53 500 19,0 — 24.8
13,6 4,6 0,82 38 5,2 450 18,6 — 244
13.7 4.4 0,79 36 5,0 420 18,1 — 2358
13,8 4,2 0,76 34 4,9 390 17,7 — 23
13,9 4.1 0,74 32 47 360 17.3 — 22
14,0 4,0 0,73 30 4,60 330 17,0 — 21,5
14,1 3,9 0,71 29 4,49 300 16,7 — 20,5
14,2 3,8 0,70 28 4,39 270 16,4 1000 20
14,3 3,7 0,68 27 4,28 240 16,1 800 19,64
14,4 3,6 0,67 26 4,18 210 15,8 500 19,48
14,5 35 0,65 25 4,07 185 15,5 360 19,16
14,6 3,4 0,64 24 3,97 160 15,2 320 19
14,7 3,3 0,62 23 3,86 135 14,9 268 18,6
14,8 3,2 0,61 22 3,76 120 14,6 220 18,4
14,9 3,1 0,59 21 3,65 110 14,3 190 18
15,0 3,0 0,58 20,2 3,55 100 14,0 180 17,8
15,1 2,90 0,57 19,7 3,46 95 13,7 170 17,48
15,2 2,82 0,55 19,2 3,37 9N 13,4 160 17,32
15,3 2,76 0,53 18,7 3,28 88 13,1 140 17
15,4 2,68 0,521 18,2 3,19 85 12,8 130 16,8
15,5 2,60 0,508 17.8 3,11 82 12,5 120 16,48
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FOCT 31610.11—2025

lpodomxeHue mabnuyel A.2

lonyctumas emkocTb, MK®, AN NOAPYNN 1 rpynnbl
Hanpsi- I[® 1B 1A
HEHAS B KoadhdumumeHT 6esonacHocTu

x1 x 15 %1 x 15 x1 x 1.5 x1 x1.5
15,6 2,52 0,497 17,4 3,03 79 12,2 110 16,32
15,7 2,45 0,487 17,0 2,95 77 11,9 100 16
15,8 2,38 0,478 16,6 2,88 74 11,6 95 15,8
16,9 2,32 0,469 16,2 2,81 72 11,3 90 15,4
16,0 2,26 0,460 15,8 2,15 70 11,0 87,5 15,2
16,1 2,20 0,451 15,4 2,69 68 10,7 85 14,8
16,2 2,14 0,442 15,0 2,63 66 10,5 80 14,64
16,3 2,08 0,433 14,6 2,57 64 10,2 75 14,32
16,4 2,02 0,424 14,2 2,51 62 10,0 70 14,16
16,5 1,97 0,415 13,8 2,45 60 9.8 67,5 13,8
16,6 1,92 0,406 13,4 2,40 58 9,6 65 13,64
16,7 1,88 0.398 13,0 2,34 56 9,4 60 13,32
16,8 1,84 0,390 12,6 2,29 54 9,3 58 13,16
16,9 1,80 0,382 12,3 2,24 52 9,1 56 12,8
17,0 1,76 0,375 12,0 2,20 50 9,0 54 12,64
171 1,71 0,367 1,7 2,15 48 8,8 52 12,32
17,2 1,66 0,360 11,4 2,11 47 8,7 50 12,16
17,3 1,62 0,353 11,1 2,06 45 8,5 48 11,8
17,4 1,59 0,346 10,8 2,02 44 8,4 46 11,6
17,5 1,56 0,339 10,5 1,97 42 8,2 44 11,2
17,6 1,53 0,333 10,2 1,93 40 8.1 42 11
17,7 1,50 0,327 9,9 1,88 39 8,0 40 10,64
17,8 1,47 0,321 9.6 1,84 38 7.9 39,2 10,48
17,9 1,44 0,315 9,3 1,80 37 7.7 38,6 10,16
18,0 1,41 0,309 9,0 1,78 36 7,6 38 10
18,1 1,38 0,303 8,8 1,75 35 7,45 37,3 9,86
18,2 1,35 0,297 8,6 1,72 34 7,31 36,6 9,8
18,3 1,32 0,291 8,4 1,70 33 7,15 36 9,68
18,4 1,29 0,285 8,2 1,69 32 7,0 34,6 9,62
18,5 1,27 0,280 8,0 1,67 31 6,85 34,3 9,5
18,6 1,24 0,275 7.9 1,66 30 6,70 34 9,42
18,7 1,21 0,270 7.8 1,64 29 6,59 32,6 9,28
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roCT 31610.11—2025

lMpodomxeHue mabnuusi A.2

Jonyctumas emkocTb, Mk®D, AN NOArPYNN U rpynns
Hanpsi- 1c 1B 1A
xeHue, B KoadhdpuumeHT BesonacHocTr

%1 x1,5 %1 x15 %1 x 1,5 x 1 x1.5
18,8 1,18 0,266 7,6 1,62 28 6,48 32,3 9,21
18,9 1,15 0,262 7.4 1,60 27 6,39 32 9,07
19,0 1,12 0,258 72 1,68 26 6,3 31,2 9
19,1 1,09 0,252 7,0 1,56 25,0 6,21 30,5 8,86
19,2 1,06 0,251 6,8 1,65 24,2 6,12 30 8,8
19,3 1,04 0,248 6,6 1,52 23,6 6,03 29,5 8,68
19,4 1,02 0,244 6,4 1,51 23,0 5,95 29 8,62
19,5 1,00 0,240 6,2 1,49 22.5 5,87 28,5 8,5
19,6 0,98 0,235 6,0 1,47 22,0 5,8 28 8,42
19,7 0,96 0,231 59 1,45 21,5 5,72 27,5 8,28
19,8 0,94 0,227 58 1,44 21,0 5,65 27 8,21
19,9 0,92 0,223 57 1,42 20,5 5,57 26,5 8,07
20,0 0,90 0,220 5,6 1,41 20,0 55 26 8
201 0,88 0,217 55 1,39 19,5 5,42 25,6 7,87
20,2 0,86 0,213 54 1,38 19,2 5,35 25,2 7,8
20,3 0,84 0,209 53 1,36 18,9 5,27 24,8 7,75
20,4 0,82 0,206 52 1,35 18,6 5,20 244 7,62
20,5 0,80 0,203 5,1 1,33 18,3 5,12 24 7.5
20,6 0,78 0,200 5,0 1,32 18,0 5,05 23,5 7,42
20,7 0,76 0,197 4,9 1,31 17,7 4,97 23 7,33
20,8 0,75 0,194 4.8 1,30 17,4 49 225 7,16
20,9 0,74 0,191 4,7 1,28 17,2 4,84 22 7
21,0 0,73 0,188 4,6 1,27 17,0 4,78 21,5 6,93
21,1 0,72 0,185 4,52 1,25 16,8 4,73 21 6,87
21,2 0,71 0,183 4,45 1,24 16,6 4,68 20,5 6,75
21,3 0,70 0,181 4,39 123 16,4 4,62 20 6,62
21,4 0,69 0,179 4,32 1,22 16,2 4,56 19,8 6,56
21,5 0,68 0,176 4,25 1,20 16,0 45 19,64 6,5
21,6 0,67 0,174 4,18 1,49 15,8 4,44 19,48 6,37
21,7 0,66 0,172 4,11 i 5 74 15,6 4,38 19,32 6,25
21,8 0,65 0,169 4,04 1,16 15,4 4,32 19,16 6,18
21,9 0,64 0,167 3,97 1,15 15,2 4,26 19 6,12
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FOCT 31610.11—2025

lpodomxeHue mabnuyel A.2

lonyctumas emkocTb, MK®, AN NOAPYNN 1 rpynnbl
Hanpsi- I[® 1B 1A
HEHAS B KoadhdumumeHT 6esonacHocTu

x1 x 15 %1 x 15 %1 x 1.5 x1 x1.5
22,0 0,63 0,165 3,90 1,14 15,0 4,20 18,8 6
221 0,62 0,163 3,83 142 14,8 4,14 18,6 5,95
22,2 0,61 0,160 3,76 1,1 14,6 4,08 18,4 5,92
22,3 0,60 0,158 3,69 1,10 14.4 4,03 18,2 5,9
224 0,59 0,156 3,62 1,09 14,2 3,98 18 5,85
22.5 0,58 0,154 3,65 1,08 14,0 3,93 17,8 5.8
22,6 0,57 0,152 3,49 1,07 13,8 3,88 17,64 577
227 0,56 0,149 3,43 1,06 13,6 3,83 17,48 5,75
22,8 0,55 0,147 3,37 1,05 13,4 3,79 17,32 5.7
229 0,54 0,145 3.3 1,04 13,2 3.75 17,16 5,65
23,0 0,53 0,143 3,25 1,03 13,0 3,71 17 5,62
23,1 0,521 0,140 3,19 1,02 12,8 3,67 16,8 5,6
23,2 0,513 0,138 3,13 1,01 12,6 3,64 16,54 5,55
23,3 0,505 0,136 3,08 1,00 12,4 3,60 16,48 55
23,4 0,497 0,134 3,03 0,99 12,2 3,57 16,32 5,47
23,5 0,490 0,132 2,98 0,98 12,0 3,53 16,16 545
23,6 0,484 0,130 2,93 0,97 11,8 3,50 16 5,4
23,7 0,478 0,128 2,88 0,96 11,6 3,46 15,8 5,35
23,8 0,472 0,127 2,83 0,95 1.4 3,42 15,6 5,32
23,9 0,466 0,126 2,78 0,94 11,2 3,38 15,4 5,3
24,0 0,460 0,125 2,75 0,93 11,0 3,35 15,2 5,25
241 0,454 0,124 2,71 0,92 10,8 3,31 15 5,2
242 0,448 0,122 2,67 0,91 10,7 3,27 14,8 517
243 0,442 0,120 2,63 0,90 10,5 3,23 14,64 5,15
244 0,436 0,119 2,59 0,89 10,3 3,20 14,48 5,1
245 0,430 0,118 2,55 0,88 10,2 3,16 14,32 5,05
24,6 0,424 0,116 2,51 0,87 10,0 3,12 14,16 5,02
247 0,418 0,115 2,49 0,87 9,9 3,08 14 5,0
24,8 0,412 0,113 2,44 0,86 9,8 3,05 13,8 4,95
249 0,406 0,112 2,40 0,85 9,6 3,01 13,64 4,9
25,0 0,4 0,110 2,36 0,84 9,5 2,97 13,48 4,87
25,1 0,395 0,108 2,32 0,83 9,4 2,93 13,32 4,85
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lMpodomxeHue mabnuusi A.2

roCT 31610.11—2025

[Lonyctumas emkocTb, mkd, Ans NoArpynn u rpynnol
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Hanpsi- 1c 1B 1A
xeHue, B KoadhdpuumeHT BesonacHocTr

%1 x1,5 %1 x15 %1 x 1,5 x 1 x1.5
25,2 0,390 0,107 2,29 0,82 9,3 2,90 13,16 4,8
253 0,385 0,106 2,26 0,82 9,2 2,86 13 4,75
25,4 0,380 0,105 2,23 0,81 9,1 2,82 12,8 4,72
255 0,375 0,104 2,20 0,80 9,0 2,78 12,64 4,7
25,6 0,370 0,103 217 0,80 8,9 2,75 12,48 4,65
25, 0,365 0,102 2,14 0,79 8,8 2,71 12,32 4,6
25,8 0,360 0,101 2,1 0,78 8,7 2,67 12,16 4,57
259 0,355 0,100 2,08 0,77 8,6 2,63 12 4,55
26,0 0,350 0,099 2,05 0,77 8,5 2,60 11,8 4,5
26,1 0,345 0,098 2,02 0,76 8,4 2,57 11,6 4,45
26,2 0,341 0,097 1,99 0,75 8,3 2,54 11,4 4,42
26,3 0,337 0,097 1,96 0,74 8,2 2,51 11,2 4,4
26,4 0,333 0,096 1,93 0,74 8,1 2,48 1 4,35
26,5 0,329 0,095 1,90 0,73 8,0 2,45 10,8 4,3
26,6 0,325 0,094 1,87 0,73 8,0 242 10,64 4,27
26,7 0,321 0,093 1,84 0,72 7.9 2,39 10,48 4,25
26,8 0,317 0,092 1,82 0,72 7,8 2,37 10,32 4,2
26,9 0,313 0,091 1,80 0,71 77 2,35 10,16 4,15
27,0 0,309 0,090 1,78 0,705 7,60 2,33 10 412
27,1 0,305 0,089 1,76 0,697 7,50 2.31 9,93 4.1
27,2 0,301 0,089 1,74 0,690 7,42 2,30 9,86 4,05
27,3 0,297 0,088 1,72 0,683 7,31 2,28 9,8 4,0
274 0,293 0,087 1,71 0,677 7.21 2,26 9,74 3,97
27,5 0,289 0,086 1,70 0,672 7,10 2,24 9,68 3,95
27,6 0,285 0,086 1,69 0,668 7,00 2,22 9,62 3,9
27,7 0,281 0,085 1,68 0,663 6,90 2,20 9,56 3,85
27,8 0,278 0,084 1,67 0,659 6,80 218 9,5 3,82
27,9 0,275 0,084 1,66 0,654 6,70 2,16 9,42 3,8
28,0 0,272 0,083 1,65 0,650 6,60 2315 9,35 3,76
28,1 0,269 0,082 1,63 0,645 6,54 2,13 9,28 3,72
28,2 0,266 0,081 1,62 0,641 6,48 2,11 9,21 3,70
28,3 0,263 0,08 1,60 0,636 6,42 2,09 9,14 3,68
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FOCT 31610.11—2025

lpodomxeHue mabnuyel A.2

lonyctumas emkocTb, MK®, AN NOAPYNN 1 rpynnbl
Hanpsi- I[® 1B 1A
HEHAS B KoadhdumumeHT 6esonacHocTu

x1 x 15 %1 x 15 %1 x 1.5 x1 x1.5
284 0,26 0,079 1,59 0,632 6,36 2,07 9,07 3,64
28,5 0,257 0,078 1,58 0,627 6,30 2,05 9 3,6
28,6 0,255 0,077 1,57 0,623 6,24 2,03 8,93 3,57
28,7 0,253 0,077 1,56 0,618 6,18 2,01 8,86 3,55
28,8 0,251 0,076 1,55 0,614 6,12 2,00 8.8 3,5
28,9 0,249 0,075 1,54 0,609 6,06 1,98 8,74 3,45
29,0 0,247 0,074 1,53 0,605 6,00 1.97 8,68 3,42
29,1 0,244 0,074 1,51 0,600 5,95 1,95 8,62 3.4
29,2 0,241 0,073 1,49 0,596 5,90 1,94 8,56 3,35
29,3 0,238 0,072 1,48 0,591 5,85 1,92 8,5 3;3
29,4 0,235 0,071 1,47 0,587 5,80 1,91 8,42 3727
29,5 0,232 0,071 1,46 0,582 5,75 1,89 8,35 3,25
29,6 0,229 0,070 1,45 0,578 5,70 1,88 8,28 3,2
29,7 0,226 0,069 1,44 0,573 5,65 1,86 8.21 3,15
29,8 0,224 0,068 1,43 0,569 5,60 1,85 8,14 3,12
29,9 0,222 0,067 1,42 0,564 5,55 1,83 8,07 3,1
30,0 0,220 0,066 1,41 0,560 5,50 1,82 8 3,05
30,2 0,215 0,085 1,39 0,551 5,40 1,79 7,87 2,99
30,4 0,210 0,064 1,37 0,542 5,30 1,76 7,75 2,96
30,6 0,206 0,0626 1,35 0,533 5,20 1,73 7,62 2,93
30,8 0,202 0,0616 1,33 0,524 5,10 1,70 7.5 2,90
31,0 0,198 0,0605 1,32 0,515 5,00 1,67 7,33 2,87
31,2 0,194 0,0596 1,30 0,506 4,90 1,65 7,16 2,84
31,4 0,190 0,0587 1,28 0,497 4,82 1,62 7 2,81
31,6 0,186 0,0578 1,26 0,489 4,74 1,60 6,87 2,78
31,8 0,183 0,0569 1,24 0,482 4,68 1,58 6,75 2,75
32,0 0,180 0,0560 1,23 0,475 4,60 1,56 6,62 2,72
32,2 0177 0,0551 1,21 0,467 4,52 1,54 6,5 2,69
32,4 0,174 0,0542 1,19 0,460 4,44 1,52 6,37 2,66
32,6 0,171 0,0533 1,17 0,452 4,36 1,50 6,25 2,63
32,8 0,168 0,0524 1,15 0,444 4,28 1,48 6,12 2,6
33,0 0,165 0,0515 1,14 0,437 4,20 1,46 6 2,54
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lMpodomxeHue mabnuusi A.2

roCT 31610.11—2025
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Jonyctumas emkocTb, Mk®D, AN NOArPYNN U rpynns
Hanpsi- 1c 1B 1A
ez, B KoadhmumeHT BesonacHocTu

x 1 x 1,5 x 1 x 1,56 x 1 x 1,5 x 1 x 1,5
33,2 0,162 0,0506 1,12 0,430 4,12 1,44 5,95 2,49
33,4 0,159 0,0498 1,10 0,424 4,05 1,42 59 2,45
33,6 0,156 0,0492 1,09 0,418 3,98 1,41 5,85 2,44
33,8 0,153 0,0486 1,08 0,412 3,91 1,39 5,8 2,42
34,0 0,150 0,048 1,07 0,406 3,85 1,37 5,75 2,4
34,2 0,147 0,0474 1,05 0,401 3,79 1,35 8,T 2,33
34,4 0,144 0,0468 1,04 0,397 3,74 1,33 5,65 2,28
34,6 0,141 0,0462 1,02 0,393 3,69 1,31 5,6 2,26
34,8 0,138 0,0456 1,01 0,390 3,64 1,30 5,55 2,22
35,0 0,135 0,0450 1,00 0,387 3,60 1,28 5,5 2,2
35,2 0,133 0,0444 0,99 0,383 3,55 1,26 5,45 2.2
35,4 0,131 0,0438 0,97 0.380 3,50 1,24 54 2,2
35,6 0,129 0,0432 0,95 0,376 3,45 1,23 5,35 2,2
35.8 0,127 0,0426 0,94 0,373 3,40 1,21 53 2,17
36,0 0,125 0,0420 0,93 0,370 3,35 1,20 5,25 2,15
36,2 0,123 0,0414 0,91 0,366 3,30 1,18 5,2 2,15
36,4 0,121 0,0408 0,90 0,363 3,25 197 5,15 2,1
36,6 0,119 0,0402 0,89 0,359 3,20 1,150 5,1 2
36,8 0,117 0,0396 0,88 0,356 3,15 1,130 5,05 1,99
37,0 0,115 0,039 0,87 0,353 3,10 1,120 5 1,98
37,2 0,113 0,0384 0,86 0,347 3,05 1,100 4,95 1,96
37,4 0,111 0,0379 0,85 0,344 3,00 1,090 4,9 1,95
37,6 0,109 0,0374 0,84 0,340 2,95 1,080 4,85 1,94
37,8 0,107 0,0369 0,83 0,339 2,90 1,070 4,8 1,93
38,0 0,105 0,0364 0,82 0,336 2,85 1,060 4,75 1,92
38,2 0,103 0,0359 0,81 0,332 2,80 1,040 4,7 1,91
38,4 0,102 0,0354 0,80 0,329 275 1,030 4,65 1,9
38,6 0,101 0,0350 0,79 0,326 2,70 1,020 4.6 1,87
38,8 0,100 0,0346 0,78 0,323 2,65 1,010 4,55 1,86
39,0 0,099 0,0342 0,77 0,320 2,60 1,000 4,5 1,85
39,2 0,098 0,0338 0,76 0,317 2,56 0,980 4,45 1,83
39,4 0,097 0,0334 0,75 0,314 2,52 0,970 4.4 1,82
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FOCT 31610.11—2025

lpodomxeHue mabnuyel A.2

lonyctumas emkocTb, MK®, AN NOAPYNN 1 rpynnbl
Hanpsi- I[® 1B 1A
HEHAS B KoadhdumumeHT 6esonacHocTu

x1 x 15 %1 x 15 %1 x 1.5 x1 x1.5
39,6 0,096 0,0331 0,75 0,311 2,48 0,960 4,35 1,8
39,8 0,095 0,0328 0,74 0,308 2,44 0,950 4,3 1,79
40,0 0,094 0,0325 0,73 0,305 2,40 0,940 4,25 1,78
40,2 0,092 0,0322 0,72 0,302 2,37 0,930 4,2 1,76
40,4 0,091 0,0319 0,71 0,299 2,35 0,920 4,15 1,75
40,6 0,090 0,0316 0,70 0,296 2,32 0,910 4,1 1,74
40,8 0,089 0,0313 0,69 0,293 2,30 0,900 4,05 1,73
41,0 0,088 0,0310 0,68 0,290 2,00 0,890 4 1,72
41,2 0,087 0,0307 0,674 0,287 2,25 0,882 3,95 1,7
41,4 0,086 0,0304 0,668 0,284 2,22 0,874 3.9 1,68
41,6 0,085 0,0301 0,662 0,281 2,20 0,866 3,85 1,67
41,8 0,084 0,0299 0,656 0,278 2,17 0,858 3.8 1,66
42,0 0,083 0,0297 0,650 0,275 2,15 0,850 3,75 1,65
42,2 0,082 0,0294 0,644 0,272 2,12 0,842 3,72 1,62
42,4 0,081 0,0292 0,638 0,269 2,10 0,834 3,68 1,61
42,6 0,079 0,0289 0,632 0,266 2,07 0,826 3,64 1,6
42,8 0,078 0,0286 0,626 0,264 2,05 0,818 3,6 1,59
43,0 0,077 0,0284 0,620 0,262 2,02 0,810 3,55 1,58
43,2 0,076 0,0281 0,614 0,259 2,00 0,802 3.5 1,56
43,4 0,075 0,0279 0,608 0,257 1,98 0,794 3,45 1,55
43,6 0,074 0,0276 0,602 0,254 1,96 0,786 34 1,54
43,8 0,073 0,0273 0,596 0,252 1,94 0,778 3,35 1,53
44,0 0,072 0,0271 0,590 0,250 1,92 0,770 3,3 1,62
442 0,071 0,0268 0,584 0,248 1,90 0,762 3,25 1,5
44,4 0,070 0,0266 0,578 0,246 1,88 0,754 3,2 1,48
446 0,069 0,0263 0,572 0,244 1,86 0,746 3,15 1,47
44.8 0,068 0,0261 0,566 0,242 1,84 0,738 3.1 1,46
45,0 0,067 0,0259 0,560 0,240 1,82 0,730 3,05 1,45
45,2 0,066 0,0257 0,554 0,238 1,80 0,722 3 1,42
454 0,065 0,0254 0,548 0,236 1,78 0,714 2,98 1,41
45,6 0,064 0,0251 0,542 0,234 1,76 0,706 2,96 1,4
45,8 0,063 0,0249 0,536 0,232 1,74 0,698 2,94 1,39
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[Lonyctumas emkocTb, mkd, Ans NoArpynn u rpynnol

Hanpsi- 1c 1B 1A
xeHue, B KoadhdpuumeHT BesonacHocTr

%1 x1,5 %1 x15 %1 x 1,5 x 1 x1.5
46,0 0,0623 0,0247 0,530 0,230 1,72 0,690 2,92 1,38
46,2 0,0616 0,0244 0,524 0,228 1,70 0,682 29 1,36
46,4 0,0609 0,0242 0,518 0,226 1,68 0,674 2,88 1,35
46,6 0,0602 0,0239 0,512 0,224 1,67 0,666 2,86 1,34
46,8 0,0596 0,0237 0,506 0,222 1,65 0,658 2,84 1,33
47,0 0,0590 0,0235 0,500 0,220 1,63 0,650 2,82 1432
47,2 0,0584 0,0232 0,495 0,218 1,61 0,644 2,8 1.3
47.4 0,0578 0,0229 0,490 0,216 1,60 0,638 2,78 1,28
47,6 0,0572 0,0227 0,485 0,214 1,59 0,632 2,76 1,27
47,8 0,0566 0,0225 0,480 0,212 1,57 0,626 2,74 1,26
48,0 0,0560 0,0223 0,475 0,210 1,56 0,620 2,72 1,25
48,2 0,0554 0,0220 0,470 0,208 1,54 0,614 2,7 1,22
48,4 0,0548 0,0218 0,465 0,206 1,53 0,609 2,68 1,21
48,6 0,0542 0,0215 0,460 0,205 1.52 0,604 2,66 1,2
48,8 0,0536 0,0213 0,455 0,203 1,50 0,599 2,64 1,19
49,0 0,0530 0,0211 0,450 0,201 1,49 0,594 2,62 1,18
49,2 0,0524 0,0208 0,445 0,198 1,48 0,589 26 1,16
49,4 0,0518 0,0206 0,440 0,197 1,46 0,584 2,56 1,156
49,6 0,0512 0,0204 0,435 0,196 1,45 0,579 2,52 1,14
49,8 0,0506 0,0202 0,430 0,194 1,44 0,674 2,46 1,13
50,0 0,0500 0,0200 0,425 0,193 1,43 0,570 2,46 112
50,5 0,0490 0,0194 0,420 0,190 1,40 0,658 2,43 1,1
51,0 0,0480 0,0190 0,415 0,187 1,37 0,547 24 1,08
51,5 0,0470 0,0186 0,407 0,184 1,34 0,535 2,3 1,02
52,0 0,0460 0,0183 0,400 0,181 1,31 0,524 2,25 1
52,5 0,0450 0,0178 0,392 0,178 1,28 0,512 2,2 0,99
53,0 0,0440 0,0174 0,385 0,175 1,25 0,501 2,2 0,97
53.5 0,0430 0,0170 0,380 0,172 1,22 0,490 2,2 0,96
54,0 0,0420 0,0168 0,375 0,170 1,20 0,479 215 0,95
54,5 0,0410 0,0166 0,367 0,168 1,18 0,468 2,15 0,94
55,0 0,0400 0,0165 0,360 0,166 1,16 0,457 2 0,94
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MpunoxeHune B
(o6azaTtensHoe)

Uckpoobpasylowee YCTPOWUCTBO ANA UCNLITAHUA UCKpobe3onacHbIX Leneu

B.1 MpuHUMN npoBegeHUA UCNbITAHUA

ANEKTPUYECKYIO LieNb NOAKIIOYAKT K KOHTaKTaM MCKpoobpasyoLero yCTpoRCcTea, KOTOpble HaXOAATCA BO B3PbIBHOM
Kamepe, 3anonHeHHOW UCMNbITAaTENBLHOW B3PLIBOONACHOWM CMECHIO.

MapameTpkl Lenu perynupytotca ona obecnedeHns 3agaHHoro koadpuumeHTa 6e30nacHoOCTM M MPOBOAMUTCA WUCTbI-
TaHWe ¢ Lenbko onpeneneHns, NPoOM3oNaeT UMM He NPOU30WOET BOCMNNaMeHeHWe UCTbITAaTENBHON B3pbIBOOMACHON CMecK
npu onpeaeneHHoOM KonvdecTee cpabaTbiBaHWA KOHTAKTHOW CUCTEMBI.

Ecnu He ykasaHo MHOe, TO AOMyckW Ans pasmepoB obpaboTaHHbIX geTanei cocTaBnaiT +2 %, a ona HanpmKeHns
n ToKa 1 %.

B.2 Uckpoobpasyrliee yCTPOUCTBO

Mckpoobpasytollee YCTPOMCTBO OOMKHO COCTOSATE M3 KOHTAKTHOTO YCTPOMCTBA, PacnonNoXeHHOro B COCYAe B3pbIB-
HOI kamepbl 06LEMOM He MeHee 250 cM3, 1 NpeaHasHaYeHo ANA CO3AaHUS NEKTPUHECKUX Pa3pSaA0E NPY 3aMblKaHUn 1
pa3MbIKaHUM 3MEKTPUYECKON LUENU B CPEOE UCMbITATENBHON B3PLIBOOMACHON CMECH.

MpumeyvyaHne — KOHCTpyKUMS WCKpooOpasyloLWero YCTPOWCTBa M B3PbIBHOW Kamepbl MpUBedeHa Ha pu-
cyHke B.4. (CxeMa pacnonoxeHusi KOHTaKToB npuBedeHa Ha pucyHkax B.1, B.2 n B.3.).

OaWH M3 KOHTaKTHBIX 3MeKTPOAOB AOMKEH NPeacTaBnaTe COBON BpalLaoLWMACA KagMUeBbIA OUCK C ABYMS Nasamu
(pvcyHok B.2).

Mckpoobpasytolee yCTPOWUCTBO, onncaHHoe B B.2, cOOTBETCTBYET UCMNLITAaTENBLHOMY YCTPOWCTBY C OrpaHuyYeHnem
ToKa 3 A. Mckpoobpasytollee yCTpOUCTBO, onucaHHoe B B.7, COOTBETCTBYET UCMbITATENbHOMY YCTPOWCTBY C OrpaHUYEeHU-
em Toka 10 A.

[pyron KOHTaKTHEIA ANEKTPOA COCTOMT M3 YeTkipex BonbdpamoBbix NpoBonodek anameTtpom (0,2 £ 0,02) mm, 3akpe-
NMAEHHBIX MO OKPYXXHOCTK AMameTpom 50 MM Ha gepxaTene aneKTpoga U3 NaTyHW WNu ApYroro Nogxogsllero Matepuana
(pucyHok B.3).

M pupmedHyaHumne — B mectax KpennexHus BOﬂbd}paMDBbIX NPOBONOYEK XKENaTernbHO 3akKpyrmATb YITbl AEepXaTensd,
4yTObbI npefoxpaHnTe NPOBOMOYKK OT OCTPBIX KPOMOK.

CxeMa pacnonoxeHns KOHTAKTOB NpueeaeHa Ha pucyHke B.1. [epxaTens BpalawT TakuMm obpazom, YTobel BOMNb-
thpamMoBble MPOBOMOYKW CKOSML3WUMK MO LLEPOXOBATON NOBEPXHOCTU KaOMUEBOTO Aucka. PaccTosHue Mexay aepxarenem
nposonoYek 1 anckom coctaenaeT 10 mm. CeobogHas anvHa nposornovek — 11 mm. [poBONOYKM BLINPAMMAIOT W yCTaHaB-
NMBAIOT NEPNEHANKYNAPHO K MOBEPXHOCTU AMCKA, KOTAa OHW HE KOHTaKTUPYIOT C HWM.

Ocu Banos, BpallawlMx OUCK U AepXaTenb NPOBOSIOMEK, pacnonokeHsl Ha paccToaHuu 31 MM Opyr oT gpyra u
3NEKTPUYECKM U30MMPOBaHLI Mexay CODOIM 1 OT LLOKONA OCHOBaHUA YCTPOWCTBA. SMeKTPUYECKUIA TOK NMOABOOAT U CHUMAaKT
CKOMb3SLWMMI KOHTAKTaMK HA Banax, KoTopble NPUBOAAT B ABWKEHWE C NMOMOLLBK TOKOHENPOBOOALLMNX LWECTEPEH C COOT-
HolleHuem 3ybeer 50:12.

[epxaTenb NPoBOMOYEK BpaLLakoT ¢ YacToTomM oT 78 Ao 82 0b/MWH 3neKTpudeckuM aBuratenemM, KOTopbli B cnyyae
HeoOXOAMMOCTH MOXET UMeTb peayKTop. [IMCK BpalLlaoT MeaieHHee B MPOTUBOMNONOXHOM HanpaeneHuu.

[a3oHenpoHMLaemMble NOOLWNMHUKA CKOMBKEHWA HEOBX0OUMB! B LLIOKOMNE OCHOBAHWS, ECINW HE UCMONb3YETCH CUcTe-
Ma pacxofa raza.

Ecnu He ucnonbayloT cUCTEMY CBODOOHOW LMPKYNALMW UCMLITATENBHOW B3pLIBOONACHOW CMECH, TO HeobXxoaumo
MCMNOMb30BaTh ra3oHeNpPoOHULI@EMbIE NOALLWIMHWKA B ONOPHON MnuTe.

[na pernctpaumn Yvcna o6opoToB Bana Aep)KaTens NpoBOSOYEK MCMOMb3YIOT CHETYMK UMM U3MEPUTEND BPEMEHN
Ana onpefeneHns Yucna obopoToB Bana gepxaTens.

I punMmedyaHne — MNocne BocnnameHeHUs BapblBOOI’IaCHOI:‘I CMecCH XenaTtenbHo aBTOMatu4eckn OCTaHOBUTb
ABvratens unv cyetyuk. Ans perncTpauun socnnameHeHus B3pblBOOI’IaCHOI7I CMeCK MOXEeT, HanpumMmep, UCnorb30BaTbCA
CbOTOSJ'IEMEHT nnn gatynk gasneHund.

Cocyn B3pbIBHOW Kamepbl A0MKEH BbiAepXuBaTh B3pbiB AaBneHvem He meHee 1500 klla (15 6ap), ecnu He npea-
ycMoTpeH cbpoc gaBneHus.

EMKOCTb Ha 3a)KMMax KOHTaKTHOrO YCTPOWCTBa MCKpoobpasyLwero yCTPONCTBa He A0MKHa npeBbiwaTe 30 nd npu
Pa30MKHYThIX KOHTaKTax, CONpOTUBIIEHUE He JoMmKHO npeBbiwarth 0,15 Om npu noctosaHHoM Toke 1 A u cobcTBeHHas UH-
OYKTUBHOCTb HE JOIMKHA NpeBblwaTh 3 MKIH Npy 3aMKHYTLIX KOHTaKTax.
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B.3 KannbpoBKa UcKpoobpasyruero ycTpoucTea

Ecnu yyBcTBUTENBHOCTE UCKPOOBPa3yLLEro YCTPOINCTBA HE COOTBETCTBYET YKa3aHHON, TO AN ee BOCCTAHOBNEHNS
HeoBx0AMMO BbINONHUTE OAHO MW HECKOMNBKO CNeayowmnx AeACTBUA:

a) NpoBepuTE NapamMeTpbl KOHTPOMNBHOW INEKTPUHECKOW Lienu;

b) npoBepuTb cOCTaB UCMbITATENLHOW B3PLIBOONACHOW CMECH;

C) O4UCTWUTL BOMb(PaMOBLIE MPOBOMOHKM;

d) 3ameHWUTb BOMbbpamMoBLIe NPOBOMOYKMY;

e) NOAKMHYUTL BbIXOAHbLIE 3aXUMbl UCKpoOBpasyoLwero yCTpOMCTRa K Uenu ¢ napameTrpamm 95 mMH/24 B/100 mA
B cootBeTcTBMM C 9.1.3 1 caenate He meHee 20 000 oBopoToB oepxatena BonbpamMoBbIX NPOBOMOYEK B aTMocdepe
BO3AYXa;

f) 3aMeHWTL KaaMUEBbLIM AUCK U OTKanNMBpoBaTb UCKpoobpasytollee YCTPOUCTBO cornacHo 9.1.3.

B.4 NogroroBka U o4NCTKa BoNb(pamMoBbIX NPOBONOYEK

Bonbthpam — o4eHb XpynKuii MaTepuarn, W Bons(paMoBble NPOBONOYKM PacLLennATCa Ha KOHLaX nocrne OTHOCK-
TENbHO HEMPOOOIMKUTENEHOTO BPeMeH! paboThbl.

PekoMeHayeTca OOWH U3 creayiowmx cnocoboB NoAroToBKM BONLMPaMOBLIX 3MEKTPOAOR K NCMBITAHUAM:

a) ONnaBuTb KOHLIbI NPOBOMOYKK C NMOMOLLBK YCTPONCTBA, NOKA3aHHOMo Ha pUcyHke B.5 Npu aToM Ha Kaxdoi npo-
BOMOYKE 00pa3yeTcs LWapUK, KOTOPLIA MOXKHO NEerko yaanuTb WUnYMKamu.

MpumeuvaHune — lNocne Takon NOArOTOBKKW, B CPEOHEM, OOHY M3 YETbIPeX KOHTaKTHbLIX MPOBOMOYEK HYKHO 3a-
MeHATL Torbko nocne 50 000 uckpeHuiA;

b) HapesaTb NPOBOMNOKY, HANPUMER C MOMOLLEH YCUMEHHBIX HOXHULL.
3aTteM NpoBOMOYKN YCTAHOBUTE B AePXaTeNb U BPYYHYH OYUCTUTL BCHO MOBEPXHOCTL MPOBOMNOYEK, BKIKHAA KOHLIbI,
Havkga4Hoi 6ymaroi knacca 0 Unu aKBMBanNeHTHbIM abpasuBHBEIM MaTEPUATOM.

Mpumeuvanune — [pn ouncTke npoBonoyek Heobxoaumo ybrupaTe U3 NCKpoobpasyiolLero ycTponcTBa Aepxa-
Tenb 3MeKTPOoAOB.

Kak nokasklBaeT onwIT, gnsg crabunuaaumm YYBCTBUTENBHOCTH MCKpOOﬁpaSyIOLLI,EFD yCTpOFICTBa BO BpemA UCNbI-
TaHWA KenaTenbHO O4YUCTUTDL U BbINPAMNTb MPOBONOYKKW Ha paBHOM pPacCTOAHWMA. nepMO,D,VI'-IHOCTb OYUCTKK 3aBUCUT OT
CKOpPOCTH, C KOTOpOFl Ha NPOBONO4Ke DGPaSnyTCH oTNnoXeHuaA. I1a CKOPOCTE 3aBUCKUT OT VICI'IbITyeMOﬁ uenu. I'Iposonqua
JormkHa BbiTe 3aMeHeHa, ecrnu ee KoHel| pacwenneH Nnu NnpoBONOYKY HEBO3MOMXHO BbINPAMUTL.

B.5 NogrotoBka HOBOro KagoMMeBOro AuUcKa

YUtobbl cTabunuanpoBaTe YyBCTBUTENBHOCTE MCKpOOBpasyloLlero yCcTporMcTBa, pekoMeHayeTca cnegylolwas npo-
Ledypa ycTaHOBKM HOBOTO KagMWeBOro gvcka:

a) ycTaHOBWTL HOBLIA AWCK HA UCKpooBpasyioLleM YyCTPOUCTBE;

b) nogkmoYUTb BhIXOAHBLIE 3aXUMbI UCKpOODpasyoLWwero YCTpOMCTRA K Uenu ¢ napametrpamu 95 mMH/24 B/100 mA
B cootBeTcTBUMM G 9.1.3 1 caenatb He meHee 20 000 obopoToB AepKaTena NPOBOMNOYEK, YCTAHOBNEHHBIX COTMAacHo pu-
cyHky B.1, B aTmocdepe Bo3ayxa;

C) yCTaHOBWTb HOBbLIE MPOBOMOYKU, NMOATOTOBMEHHbIE U O4ULLEHHbIE B COOTBETCTBUM C B.1.4, M NogKnio4nTE BbIXOA-
Hble 3aXWMbl MCKPOOBpa3yioLero YyCTPOMCTBa K HE3MNeKTPONUTUYEeCKOMY KOHAEHCATOPY eMKOCThIo 2 MK®, 3apsiKaeMoMy
Yepes pe3ncTop conpoTueneHvem 2 kOwm;

d) 3anonHUTb cocyn B3pbIBHOW KAMepk! MCMNbITaTeNsLHON B3pbIBOOMACHOW cMecko ansa noarpynnsl A (vnv rpynne 1)
(9.1.3.1) n nopate HanpsxkeHue 70 B (gns rpynnel | — 95 B) Ha emkocTHYO Lenb 1 Bpawarts nckpoobpasytollee ycTpon-
CTBO, MOKa He BOCNNaMeHWTCs B3pblBOONacHas cMeck unun He npounsongeT 400 obopoTor gepxatens nposonoyek. Ecnu
BOCM/IaMEeHEeHUs He MPOM30LLIO, TO CneayeT NPOBepUThL CMECh, 3aMeHWUTL NPOBOMNOYKM MK NPOBEPUTE CKpoobpa3syLlee
ycTpoicTBo. Ecnu BocnnameHeHue KOHTPOMNBHOW B3PLIBOONACHOW CMECU MPOM30LWLNOo, TO CnedyeT CHMKaTk HanpsKeHue
Ha 5 B 1 NOBTOPATL ONMCAHHYI0 NpoLeaypy A0 TeX Nop, Noka He NpekpaTuTbCA BO3HWKHOBEHWE BOCMNAMEHEHWIA;

€) HanpsKeHue, NPy KOTOPOM OOMMKHO NPOM30WTK BocNnameHeHue, pasHo 45 B ana noarpynnel [IA (55 B ans rpyn-
nel 1), 1 HANpsXeHWe NpY KOTOPOM BOCNIaMeHeHWe He AOoMKHO npoucxoguTb pasHo 40 B ona nogrpynnel lIA (50 B gna

rpynnsi I).
B.6 O6nacTb npuMeHeHUs UCKpooObpasyrolero ycTpoucTBa

3a uckntoveHem criydaes, YkasaHHblx B B.7, ucnonb3oBaHne MckpoobpasytoLiero yCTpoWcTBa OrpaHU4eHo ans uc-
NbITaHMA nckpobezonacHbIX Lienei co crnegyowumy napaMmeTpamu:

a) ucnblTaTenbHbld TOK — He Bonee 3 A,

b) paboyee HanpsxeHWe UCNbITYEMbIX OMUYECKUX UITM eMKOCTHbIX Lieneil — He Bonee 300 B;

C) ANst UHOYKTUBHbBIX Lenei — WHAYKTMBHOCTL He Gonee 1 H;

d) yacToTa ToKa B anekTpudeckux Lenax — He bonee 1,5 Mlu.

Wckpoobpasyiolee yCTPONCTBO MOXHO NPUMEHATL ANS UCTBITAHWIA Lenei ¢ napamMmeTpamu, BbIXOAALWMMM 38 yKa-
3aHHble npegerbl, HO MPKY 3TOM BO3MOXKHbI M3MEHEHWUSI YYBCTBUTENBHOCTHU.
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Ecnu ucnbiTatensHeIR TOK npesBblllaeT 3 A, TO Harpes BOJ'IbepaMOBbIX npoBonoveK MOXeT CTaTb LOMONHUTENBHOM
I'Ipl/l‘-ll/lHOﬁI BOCNNamMeHeHnA 1 NOBNMATL Ha pe3ynbraThl ncneiTaHuin. ns WHOYKTUBHbIX Luenen HeobxogMmo NMPUHATL Mepbl
K TOMY, 4yTobGLI cobecTREHHAs WHOYKTUBHOCTb M NOCTOAHHLIE BpEMEHW Lenn He OKa3biBanu HeEraTMBHOrNo BNUAHWA Ha pe-
3ynerarthbl.

EMKocTHEIE 1 WHOYKTUBHBIE LieNnn C BBICOKMMK 3Ha4YEeHNAMW NMOCTOAHHbBIX BpEMEH MOXHO UCMbITbIBATb, HANPUMED,
YMeHblWana 4acToTy BpalleHWnA HCKDOOGDESVIOLLLBFO yCTpDﬁCTBa. EMKOCTHbIE Luenn MmoXXHO UCNbiTblBaTb, CHAB ABE UMK TPpU
MPOBONOYKN. |_|pVI 3TOM Heobxoanmo Y4YUTbIBaThb, YTO CHMXEHWEe 4YacCcTOThl BpalleHnA ncxpooﬁpasylou.lero yCTpOFICTBa MO-
KET USMEHUTb ero 4yBCTBUTENbHOCTb.

MCKpooﬁpaayroLu,ee yCTpDFICTBO He NpUuMeHAeTCcA ONnA UCNbiTaHWuA uenen, KOTOpPbI€ BbIKNMHO4YaT TOK UMW CHUXKAKT
aNneKTpu4yeckue 3Ha4eHMUA B pe3ynbrate pa3MblKaHUA M 3aMblKaHWA KOHTakTa B MCKpOOGpa.ByIOLIJ,BM yCTpDI:’ICTBe npu Tpe-
6yeMDM Konn4yecrtee OﬁOpOTOB. [ns vcnbiTatenbHbIX Lener cozgatT Hanbonee HEGJ'IBFOI'IDVIHTHbfe BbiXOAHblE YCNOBWUA
Ha NPOTAXEHWWN BCEro UCMNbiTaHWA.

Mpumevanune — [Anga nogobHeix Luenen B npunoxennsax E v A npuBegeHa gononHUTeNbHas MHOpPMaUWs.

B.7 Mogudmkaummn nckpoobpasyrouero ycTpoicTBa gnsa 6onbwmx TOKOB

Wckpoobpasytollee YyCTPOMCTBO MOXHO NPUMEHATE AN UCNbiTaTenbHbIX TokoB 0T 3 go 10 A, ecnu ycTponNCTBO M3-
MEeHeHO creywmum obpazom:

BonbgpamoBkie NPOBONOYKM 3aMEHEHBI NPOBOMNOYKaMK C AUaMeTpoM, yeenmyeHHsiM ¢ 0,2 mm o (0,4 £ 0,03) mm,
1 cBobogHas anvHa ymeHblweHa go 10,5 mm.

M pPuMeEYaHNE — YMmeHbLleHe cBoBOOHON ONWHBI CHMMXKAET M3HOC KagMWeBOro gucka.

Obuiee conpoTUBneHVe MCKpoobpasylowero yCTpoicTBa, BKMKOYaA CONPOTUBNEHUE KOMMYTUPYHOLLErO KOHTaKTa,
OOMKHO BbITe cHKeHO Ao MeHee 100 MOM UK UchbITyeMas Lenb AoMkHa BblTb M3MeHeHa TakuM 0bpasoM, YTobbl KoM-
NMeHcupoBaTh BHYTPEHHEE COMPOTUMBMNEHME UCKPOOOpasyroLLero ycTponcTea.

I pumevyaHne — OOHO 13 BO3MOMXHbBIX peLIJEHIIII?I — NpMMeHeHWe LWEeTOK TaKOoro Xe Tuna, Kak B aBToMOBUNL-
HoM NPOMBILLNEHHOCTH, B COYETAHWMKW C NAaTyHHbIMW BTYINKaMn Ha Banax MCKpOOﬁpaByIOLIJ.EFO yCTpDﬁCTBa Ana yBenu4eHmnsa
nnowann KOHTakTa.

O6Lwan MHOYKTMBHOCTbL MCKpoOOpasyoLLEero yCTponcTea n MHOYKTMBHOCTL OT MOACOEAUHEHWA K UCMbITYEMON Lienu
AOIMKHbI BbiTe CBEAEHb! K MUHMMYMY. MakcumanbHoe 3HaveHne formKHO BbiTe pasHo 1 MkH.

Mckpoobpasytollee yCTPOWCTBO MOXET MCMOMb3oBaThcA AnA 6onee BbICOKMX TOKOB, HO MpU aTOM MHTEPNPETUpO-
BaTb pesynsTaTtbl He0Bxo4Mmo ¢ 0coboi OCTOPOKHOCTbLIO.
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1 — BbIBOAOLI AN NOAKMHYEHNA UCMBITYEMOW LEnK

PucyHok B.1 — Wckpoobpaasyiolliee YCTPOMCTBO ANg UCNbITAHUA UcKpoBesonacHbIX Lenei
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PucyHok B.3 — [epxaTenb npoBonoyek
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PucyHok B.4 — lNpumep npakTUYeckon peanusaumm nckpooOpasylolwero ycTponcTea
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1 — n3onupyrLas NnacTuHa; 2 — nogeof Toka; 3 — M3onupoBaHHbIA 60NT; 4 — M30NMPOBAHHbLIA NOALWWNHKK; 5 — BbIXOQHOE OTBEpCTUE
ans rasa; 6 — LUokonk 0OCHOBaHWsA; 7 — BofbgpamoBas NpoBonoyka; 8§ — aepkarens NPoBonaYex; 9 — 3aknMHon BUHT; 10 — HaxuMHas
nnactuHa; 11 — samum; 12 — kamepa; 13 — kagMUeBbIN KOHTaKTHBIA AUCK; 14 — pe3nHOBOe ynnoTHeHue; 15 — BXofHoe oTBepcTMe
ans rasos; 16 — wWecTepHA C cooTHoLWeHnemM 3ybees 50:12; 17 — n3onuvpoBaHHaa mydTta; 18 — npvBo4HOW ABUraTenes ¢ pegykropom
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1 — noagod nuTaHus; 2 — MeaHbli 6pycok; 3 — BonbghpamMoBas NPOBONOYKa; 4 — M30NMpYyHOLWAas nnacTuHa

I puMmedYyaHne — OnnaeneHHble LWAPWKKU CHATb WKNYMKaMn.

PucyHok B.5 — YcTpoicTBO A4na NogroToBKK BOMNb(PamMoBbIX MPOBOMIOYEK METOAOM ONaBMNeHuA
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MpunoxeHune C
(cnpaBo4Hoe)

HNamepeHue I'IYTEFI YTe4KW, aNeKTPpU4YeCKUX 3a30POB U pas3gefniMTeNnbHbIX paCCTOﬂHMﬁ
Yyepe3s 3anvMBOYHLIA KOMnayHO U TBepayw uU3onauuio

C.1 3neKkTpuyeckue 3a3opbl U pasgenurenbHble pacCTOAHUA Yepes3 3anMBOYHbIA KOMNayHA U TBepAyH
nionAauunro

HanpsxeHne ons npoBegeHUs oUeHKM AOMKHO BbITh onpeaeneHo B coOTBETCTBUM ¢ 6.5.5.
OneKTpUYecKkui 3a30p paccMaTpyBalOT Kak CaMmoe KOPOTKOE pacCcTOsiHUE MO BO3OyXy MeEXAy ABYMs TOKONpOBOAA-

WUMK YacTamu. Ecnu medxay TOKONPOBOAALLMMM YACTAMKU UMEETCS M30NUpYoLWan AeTanb, HanpuMep, Neperopogka co-
rnacHo 6.5.10, To paccTosiHWe M3MepAIT BAOMb NYHKTUPHBIX NTMHWIA, KaK Noka3saHo Ha pucyHke C.1.

1 — NpoBOAHMK; 2 — 3NEKTpPUYecK i 3asop; 3 — neperopogka

PucyHok C.1 — MamepeHne anekTpuyecKoro 3asopa

Ecnu pacctosiHue Mexay TOKOMPOBOAALMMK YacTAMM COCTOMT YacTUYHO M3 3MEeKTPUYECKOro 3asopa M HacTUYHO
W3 pasgenuTenbHOro paccTosHMA Yepe3 3anMBOYHbIN KOMMayHa M (MNKn) TBEPAYH WM30NAUMK, TO 3KBUBANEHTHbLINA 3nek-
TPUYECKUIA 3330p UMW PacCTOAHWE pPa3feneHus Yepes KoMNayH[ MOXHO paccyvTaTth, KaKk ONMUCAHO HVBKE, a Nony4YeHHoe
3Ha4YeHWe 3aTeM CPaBHUTL CO 3HaYeHWeM B COOTBETCTBYIOLLEN KONMoHKe Tabnuy 7, 8 1 9.

. C

v

AN N Y

1

1 — NpoBOAHMK; A — 3nekTpU4ecK1ii 3a3op; B — pasgenutensHoe paccTosiHue Yepes KoMnayHa,;
C — pasgenutensHoe paccTosiHWE Yepes TBePAYH U30NSLu

PucyHok C.2 — NamepeHmne KOMBUHUPOBaAHHLIX PacCTOSAHWUIA
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Ha pucyHke C.2, ecnu s3Ha4yeHMe A MeHbLLE, YEM COOTBETCTBYHOLLEE 3HAYEeHWe, NpUBegeHHOe B Tabnuue 7, To pac-
CTOSHUS, COCTaBNSOLLME KOMOVHMPOBaHHbLIE pa3aeneHns, AoMKHbI BbiTe NepeBEAEHbI B MPOLEHTBI OT COOTBETCTBYHOLLETO
3Ha4eHus B Tabnuue 7. IioBoi npoueHT MeHee 33,3 % cnenyeT UrHOPUPOBaTh, ocTansHoe — npubasnaTte. Ecnu peayne-
Tat 100 % wnnu Bonee, To pasaeneHne CHUTAKOT HEMOBPEXKAAEMbIM.

[nsa ypoBHen BMaa B3pbIBO3ALWNUTEI «ia» K «ib» ecnu pesynetat HaxoauTea mexay 33,3 % n 100 %, To noBpexae-
HVe pasfaeneHna ABNAeTcA yYnTbiBaeMbiM. [1Ns ypOoBHA BMAa B3pbIBO3aWWTI «ic», ecnn pesynetat meHee 100 %, Torga
pazgeneHue He pa3peLuaeTcs UCNonb3oBaTh Ans obecneyeHua nckpobe3onacHoCTy.

Hanpumep, ecnu HanpsikeHwe pasaeneHusa coctaenset 25 B, a pacctoanma A= 1,0 mm, B=0,25 mm u C = 0,2 MM,
TO HEOBXOAMMO BBLINOMHWTL CNEAYHLWMIA pacyeT:

A=(1,0/2,0 mm) - 100 % = 50,0 %

B =(0,25/0,7 mm) - 100 % = 35,7 %

C = (0,2/0,5 mm) - 100 % = 40,0 %

Wtoro = 125,7 %

[NockonbKy nony4yeHHoe 3HadeHre npesbiwaeT 100 %, pasgeneHue aBnaeTca HenoBpexgaeMblM. [JaHHbIA Noaxon
npumeHnm anga tabnuy 8 n 9, Ho BMecTo TpeboBaHui kK Tabnuue 7 HeoBxogumo ncnone3oBaTe TpebosaHwa 6.5.7 k Tabnu-
uam 8 n 9.

C.2 MNMyTK yTeuykmn

HanpsxeHnve ons npoBeOeHWs OUeHKW OOMmKHO BbITe onpegeneHo B cooTBeTCTBUM C 6.5.5.
LOnuHa nyTu yTeuky gomkHa ObiTe M3MEPEHA BOOMb MOBEPXHOCTU U30MSALWK, Kak Noka3aHo Ha pucyHke C.3.

1 — noanoxka; 2 — Goposaka; 3 — neperopogka; 4 — knen

PucyHok C.3 — NamepeHne OAnuHbl NyTen yTeukn

Heobxogumo caoenaTe cnegyoliMe M3aMepeHus, nokasaHHble Ha pucyHke C.3:

a) OnuvHY NyTU YTEYKWU U3MepsatoT BOKPYT MO0 BLIEMKA Ha NMOBEPXHOCTW, €CNK LWMAPKMHA BbIEMKM HE MeHee COOT-
BETCTBYIOLLEro 3Ha4YeHua ana X cornacHo 6.5.6.4;

b) ecnw uzonsuMoHHasa neperopoaka B COOTBETCTBUM ¢ 6.5.10 ycTaHoBNEHa, HO HE NpUKNeeHa, ANVHY NyTU YTEYKN
1n3mMepsalT NMbo Haa neperopoakon, NMbo nog Hel, B 3aBUCUMOCTK OT TOTO, Kakoe 3HavyeHne MeHbLUe;

C) ecnu neperopogka (CM. nepedncrieHne b) npukneeHa, ANUHY NyTU YTEYKN BCErda M3MepsaoT Hag Neperopodkon.

L =/

1 — KOH(hOPMHOE NOKPLITUE;, 2 — NPOBOAHUK; 3 — NOONOKKa
A — paccrosiHie nog KOHOPMHBIM NOKPLITUEM; B — paccTosHue 6e3 noKpbITusa

PucyHok C.4 — NamepeHue koMOVMHUPOBaHHLIX pasgeneHui, BKYas Nyt yTeYKu
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Ecnu ona cokpalleHus AnvHBl NyTU YTEYKWM UCNOMNb3YT KOHOPMHOE NOKPbITUE, U KOHJDOPMHBIM MOKPLITUEM Mo-
KpbITa TOMNBKO YacTb MYTU YTENKW, Kak nokasaHo Ha pucyHke C.4, To obLylo 3keusaneHmHyo ANUHY NyTW YTeYKn onpe-
OensioT pacyeToM MpoLUeHTa paccTosaHUA A OT COOTBETCTBYIOLLEro 3Ha4eHua B rpadhe 6 Tabnuuel 7 (unu rpade 4 unm 5
Tabnuubl 8, unu rpadge 4 Tabnuubl 9), pacyeT npoueHTa paccTosHWe B COOTBETCTBYHOLLEro 3HadyeHus B rpache 5 (unu
rpadoe 3 Tabnuupl 8 unu Tabnuubl 9) N CNOXUB ABA NPOLEHTHLIX 3HAYEeHWs.

C.3 NyTn yteukn

1 — nedvaTHas nnaTa; 2 — 3NeKTPUHECKMIA KOMIMOHEHT; 3 — NoKpbITHE

PucyHok C.5 — lMevatHas nnaTta ¢ ABYMS KOMIMOHEHTaMK C NMOKPbITUEM,
paccyuTaHHasa Ha JaeneHue okpyxailleln cpeapl oT 60 go 110 klMa

Janee npueBegeH npyMep C AMana3oHOM AaBneHus okpyxatouwen cpeabl ot 60 go 110 klMa, HanpsxkeHvem 375 B
Mexay ABYMS KOMMOHEHTaMK U YPOBHEM BMAA B3PbIBO3aALUMTHI «ia» Unu «ib».
PacctosHnsa cornacHo Tabnuue 7:

3asop ana 80—110 kla 6,0 MM
3asop ana aasneHuwa ot 60 go 110 kMa = 6,0 mm - 1,34 8,0 Mm
MyTb yTeYkn 10,0 mm
PaccTosiHue noa nokpbiTem 3,3 MM

Ona pucyHka C.5:

PaccToaxve nog nokpelTMEM COCTOMT M3 ABYX paccToaHui no 1,1 MM, KaKgoe N3 KOTOPbLIX PAaBHO UMW NMpeBbIlaeT
1/3 ot 3,3 MM, MO3TOMY €ro MOXHO MCMNOSb30BaTh B Ka4ecTBe KOMBUHUPOBAHHOIO pasgeneHus.

3HayeHve 3,4 MM ABNAETCA KOMOMHMPOBAHHBLIM 3330POM U NMyTEM yTeuyku. MOoCKOoNbKy AONYCTUMBIA NyTh YTEYKU
npeBbILLAaeT OONYCTUMMBIN 3a30p, 3Ha4YeHne 3,4 MM crielyeT paccMaTpyBaTh TOMbKO Kak 3a3op.

3asop 3,4 mm paBeH nnu npesbiwaet 1/3 ot 8,0 MM, NO3TOMY €ro MOXHO UCMOMNBL30BaThL B KAYECTBE KOMOUHUPOBAH-
HOTo pasfaeneHus.

Takim obpazom, obuiee KoMBUHMpPOBaHHOE pa3sfeneHne ¢ 3a30pom 3,4 MM cocTaBnseT:

paccTosHue nog nokpeituem/3,3 mm + 3a3op/8,0 mm = (1,1 + 1,1)/3,3 + 3,4/8,0 = 109,1 %.

MyTe yTeuku 3,4 mm paBeH unu npebiwaeT 1/3 ot 10,0 MM, NO3TOMY MOXET MCMONB30BATLECA B KAYECTBE KOMBUHU-
poBaHHOro pasgeneHus. Takum obpazoM, obLlee KOMBUHUPOBaHHOE pa3feneHue ¢ BENUYUHOW yTedkn 3,4 MM COCTaBnsAeT:

paccTosiHWe rnog, nokpbiTuem/3,3 MM + nyTb yTeukn/10,0 mm = (1,1 + 1,1)/3,3 + 3,4/10,0 = 100,6 %.

CnepogaTtensHo, AaHHOe 3HaYeHne COOTBETCTBYET TpeboBaHuio.

Ona pucyHka C.6:

3a3op 9,0 mm Gonewe gonyctMmoro 8,0 mm. MyTb yTevkn 10,0 MM COOTBETCTBYET AOMNYCTUMOMY paccTosHMID. Cne-
[OOBaTemnbHO, JaHHOE 3HAaYeHWe COOTBETCTBYET TpeboBaHMio.
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1 — nedyarHas nnara; 2 — aNekTPUYEeCcKUn KOMNOHEHT; 3 — nas3

MpumevyaHue — [IBa anekTpu4ecknx KOMMNOHEHTA, MUTAHWE HA KOTOPLIE UOET OT ABYX Pa3nuU4YHbIX 3MeKTpuye-
CKUX Lenewn, pasgeneHHbix 40 NMKOBOro 3HaveHns 375 B

PucyHok C.6 — lNeyaTHana nnara c na3om 3 MM, pacc4uMTaHHas
Ha OaeneHne okpyxatowen cpedbl ot 60 oo 110 klMa

Mpumep — Mymb ymeyku coznacHo mabnuue 7 unu 8: 10 MMm. 3azop e coomeemcmeuu ¢ mabnuuel 7 unu
8: 6 MM - 1,34 = 8,04 mm (c koagppuyuenmom 1,34 dna ceazaHHo20 ycmpolicmea @ duanazoHe daeneHuil om
60 do 110 klla)
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MpunoxeHune D
(obsAzaTensHoe)

McnbiTaHWe Ha npeBbIWEHUE 3HEePrun NepexogHoro npouecca

D.1 MpuHUMN

B npunoxeHunn D npuvBedeHbl TpeboBaHWA No NpoBeAeHWI0 aHanu3a U U3MepPEHNiA, HEOBXOAUMBIX ANA YyCTaHOBMe-
HWA TOro, YTO B TEYEHWE BPEMEHMU, KOTopoe TpebyeTcs ANA pearnpoBaHusa KOHTPONMPYeMoro NonynpoBoAHMKOROMO orpa-
HWYMTENS TOKa UMW HaNpPsHKeHWsA Ha U3MEeHEeHWe NUTAHWUS UM HarpyaKku, S3HePrus UCKpPbl AOCTATOYHO Mana, 4Tobbl Bbi3BaTb
BOCMMaMeHeHUe, YYUTLIBAA NPUMEHUMBbIA YPOBEHb B3pblBO3aLLMTLl 060PYAOBaHWS, BbIXOOHbIE XapaKkTepUCTUKK, Tpynny/
noarpynny obopyaoeBaHus 1 KoadppuumneHT Be3onacHoOCTH.

MamepeHue BbIXOOHOW 3HEPruM NepexodHoro npouecca HeobXoguMo MPOBOAWMTL, HACKOMBKO 3TO BO3MOMHO, MO
METOAMKE HACTOALLErO NMPUNOKEHUS, YYUTEIBASA TO, YTO B NPUNOKEHUU NpUBEAeHbl 0bLLMe peKkoMeHaaLUmMK, KOTopele MOryT
NoOOXOOWTb HE ANst Bcex crnyyaes. [Ans onpegeneHns MakCMManbHOW SHEPrMM NEPEXOAHOro npouecca MoxKeT notpebo-
BaTbCA NpoBeaeHWe BONbLIOMO KONMYECTBA MCMbITAHWIA C pa3nUYHbIMU KOMBMHaLMAMKM Harpy3kiM U MCTOYHKUKOB. McnbiTa-
HWA HeOBXOAMMO NPOBOAMTL 4O NPaKTUHECKOro Npedena ¢ y4eToM HangeHHoro koadduumeHTa besonacHocTu n Tpebye-
MOrO YPOBHS B3pPbIBO3aLUMTbI. Ha MakcUMarnbHyH0 BbIXOAHYH 3HEPr1io NepexXoaHbIX NPOLECCOR B YCINOBUSX, YKazaHHbIX B
5.2, MOTYT BINUATb pa3nuyusi B NPOM3BOACTBEHHbIX OMYCKaX, HANPSKEHUW, TOKE, BPEMEHMW OTKIMKA, NOPOrOBbIX 3HAYEHWA,
BpeMeHW cpabaTbiBaHWA, NONynpoBOAHWKM, YYUTEIBAEMbIE MOBPEXOEHUS U HArpy3kW, a Takke TeMnepaTtypa. 3HayeHus
NPEeACTaBUTENLHOW LIEMM U UCMLITATENBHOW YCTAHOBKW OOMKHBI MMEThL Haubonee BOCNNaMeHaoLWwne 3HayeHsa B npege-
nax 3agaHHbIX OOMYCKOB.

M3mepeHune aHeprum nepexofHoro NpoLecca oT MCTOMHMKA NUTaHus B MckpoBesonacHyo Harpyaky. SHeprus, KoTo-
pas MOXeT ObITb Mony4YeHa OT HAarpy3ku, He YYUTbIBAETCH, CNeAoBaTENBHO, HE YYUTLIBAETCA U NOMOXEHUE Lyna aAns u3-
MepeHusa Toka Ha pucyHke D.1. Hanpumep, KopoTKoe 3amblkaHue BbIXOLHOW XapaKTEPUCTUKM MCTOYHUKA MUTAHWUA MOXET
BKIIOYaTL B ceBS IHEPTMI0 OT UCTOYHMKA NUTAHKUA WU HArPYy3KK, HO NPU aHanMae U M3MepeHuK Y4MTEIBAETCA TONBKO IHEPrMa
OT UCTOYHMKA NUTAHKS.

XOTAa UcnbiTaHus HeoBXo4UMO NOBTOPATE C Pa3HLIMKU UCTOYHMKaMKW NMUTAHWA W Harpyskamu, oTcyTcTBYET Tpebosa-
HWe NOBTOPHOMO NPOBEAEHUs AaHHOIO UCMbITaHUs Ha Bonee Yem OgHOM Lienu.

CregyeT y4uTbiBaTh BpEMSs NepexofHoro npouecca Ana AByX TUNOB U3MEHEHWIA, KOTOPbIE MOFYT MPUBE3TH K aKTu-
BaLMM orpaHW4yeHnsa ynpasnsemMoro nonynpoBogHWKa: U3MEHEHWEe NUTAaHUA B Uenu (McXoadllve napameTpbl) U M3MeHe-
HWe Harpysku (Bxogawime napameTpel). OBbMHO ONS yNpaBnaeMoro nonynpoBOAHWKOBOMO OrpaHUYUTENsa HanpaXeHWs
TpebyeTcs U3MEHEHWE HaNPSKeHWA NUTaHWA, a 4nA YNpaBnaeMoro nosnynpoBOAHWKOBOIO orpaHWYMTens Toka TpebyeTcs
n3meHeHue Harpysku. OgHako oba BapuaHTa crnegyeT yuuTbiBaTb 47151 BCeX Lenel, Tak Kak, Hampumep, obpbiB Lenu B
Harpyske MOXET MPUBECTM K TOMY, YTO PErynaTop HanpsbKeHUs B LEnW Npu UCNbITaHWW MOXET MepeperynupoBaTtbes U
NPEeBLICUTE Mpefensl ycTaHoBUBLIEroca HanpsaxeHwa. B tabnuue D.1 npenctaBneHsl npefeneHble 3HAYeHUA SHepruu,
KOTOpLIE CYUMTAIOTCA 4OCTATOYHO ManoBepoATHEIMM, YTOBEI BhI3BaTE BOCNIAMEeHeHUe 4MA KOHKPETHOM rpynnel/nogrpynnel
obopynoBaHus.

Tabnuya D.1— lNpeoenbHble 3Ha4EHWA 9HEPTUM OTHOCUTENBHO rpynnbl cbopygoBaHusa

pynna/nogrpynna obopyaosaHusa 3Heprus nepexogHoro npouecca, Mrdx
| 260
A 160
1B 80
lnc 20
Ml 80

D.2 Cxema uenu

Ha pucyHke D.1 npeactaeneHo KOMBUHMpOBaHHOE M30DpaXeHne BO3MOXHBIX CXeM Lenn 1 UcnbiTaTeneHon yeta-
HOBKW AN UCMbITaHUA Ha MaMeHeHue nutanusa (D.6) c ncnonb3oBaHuem nepeknodatens 7, Tak v AnA UCnbITaHUa Ha 13-
mMeHeHwne Harpyaku (D.7) ¢ ucnonesosaHvem nepeknioyarens 70. Ecnu uens He COOTBETCTBYET AaHHOW cxeme, To creayeT
MCMoNb30BaTe NOAXOOALLYI0 ansTePHATUBHYI0 UCNLITATENBHYIO YCTaHOBKY.
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1 — nepekn4artent ANA WCMbITAHUMA HA M3MEHeHWe nutadus;, 2 — Rg, CONPOTMBNEHME WCTOMHMKA NWUTaHWs (Mpu Hanudum);
3 — nonynpoBOAHWKOBbLIE YCTPOWCTBA KOHTPONA, COEAMHEHHbIE MOCNeAoBaTelNbHO WNW  LWYHTUPYIOWWIA OrpaHuyuTens Toka
anst uckpobesonacHocT (MOXET WMETb pesepsupoBaHWe), 4 — perynsaTop HanpshkeHWus, KOTOPbIA MOXEeT WMCMNonb3oBaTbcA AN

hyHKUMOHaNELHLIX Lienen nnu nckpobezonacHocTH; 5 — LWYHTUPYIOLWWIA OrpaHuymMTENb HanNpsXeHWs, McNonbayoLwmia nubo ynpaensemMsin

NnonynpoBOAHWKOBLIA KOMNOHEHT, NMD0 orpaHW4MTeneHbIi Auog; 6 — ynpaBnsemsblii NonynpoBoAHNKOBLIA OrpaHUYMTENE ToKa (MOXeT

MMETb pesepBupoBaHne); 7 — R , BEIXOAHOW PEBNCTOP C HAUMEHBLUMM COMPOTUBNEHUEM, YKA3aHHbIM B 3anaHMPOBAHHLIX YepTexax;

8 — lyn Ans UsMepeHus BENUYKHEI TOKA; 9 — NOCTOAHHAS Harpy3ka (KoTopas MoxeT BkniodaTe L 1 C, B 3aBUCMMOCTU OT 06CTOATENLCTB);

10 — nepekn4aTens AN UCNBITAHWUA HA U3MEHEHKWE Harpysku; 11 — KOMMYyTUpyemas Harpyaka (KoTopas MoXeT Bkinosdats L 1 C, ecnu
NpUMeHNMO); 12 — LWyn ANS U3mMepeHnsa BeNW4nHbl HanpsxeHns; 13 — ocumnnorpad

KoMMNOHeHTbI BHYTPU MyHKTUPHOW NIMHUKM, KOTOPbLIE OTCYTCTBYHOT B UCMbITHIBAEMON Lienu
UMK KOTOpble HeoBX0AMMO UCKMIOUUTE B YCIIOBUSX HEUCMPABHOCTH, HE CrefyeT yYUTbIBaTb.

Pucyrok D.1 — lNpumep cxembl uenu

[JononHuteneHble NapaMeTpbl, YNOMAHYTHIE B 3TOM NPUMNOXEHUW, CNEYIOLne:

Upax — MakcuManbHoe HanpshkeHue, KOTOPOMY MOMET NOABEPraThCA MCTOYHWUK MMTAHUA UCTILITYEMOR Lenu, npu
YCMNOBUAX cormacHo 5.2;

Uy — HOMWHamNBHOE UCTLITATENBHOE HAMNPSKEHWE [0 BHECEHWA W3MEHEHWIA B UCTOYHWK NuTaHnsa. Bo Bpema mc-
MbITaHWA MOTYT noTpeboBaTtecs Gornee HU3kUe sHaveHust Uy, 4ToBbl YCTAHOBUTL SHEPTUK ANA HAUXYALIEro cry4as na-
MepeHus;

U\ — MakcumansHoe KOHTPONVPYeMOoe UMK HEeKOHTPONWpYemoe OrpaHuyeHne HanpsaxeHus, ykasaHHoe B 5, nc-
nonb3yemoe AN OUEHKW YCTaHOBMBLUEro CocTosAHMA no 5.3.6. Ha coeanHUTeNbHbIX KOHTaKTHbIX 3axumax: U, = U v

I, im — MaKCHManbHOE KOHTPONMPYyeMOoe UMM HEKOHTPONMMPYEMOE OrpaHuYeHne ToKa, ykasanHoe B 3 unu 6, ncnonb-
3yeMoe [N OLEHKU YCTaHOBMBLIEro COCTOSAHMA No 5.3.6. Ha coeMHNTENbHbIX KOHTaKTHBIX 3aumMax: I, =/

P\ |\ — MUKOBasl MOLLIHOCTb AOMYCTUMOW BbIXOAHOW XapaKTepUCTUKA YCTaHOBUBLUIErOCA COCTOSHWA LMW C Y4eTOM
Heobxoaumoro koadhdmumeHTa besonacHocTy.

Llens ¢ ynpaenaeMbiM NonynpoBOAHUKOBEIM OrpaHUYeHMeM MaxkeT BelTe paccunTaHa Ha bonee HU3Koe Hanpsxe-
HWe UNny TOK B TOYKax cpabaTbiBaHus, YeM Npefernsl HanpsmHKeHUs UM TOKa, UCMOoMb3yeMble NS OLEHKU YCTaHOBUBLLETO
cocToAHuA no 5.3.6.

MNpumep — Ecnu U, onpedensemcs kak 12 B Ona wynmupyouie2o gaeHmuns, cpabamsigarouiezo no
HanpsxeHUro, Mo Ha npoussodcmee WyHMUpPYOWUU eeHMUIbL MoXem 6bimb npedHaszHayeH On1a 3anycka npu
MakcuManbHoM HanpsikeHuu 11 B, noamomy cyuwecmeayem 3anac 1 B do npeewiweHust Uy ;. dmo moxem obe-
creqyums ycmouU4ugocnb CXeMbI 8 10JI€8LIX YCI/I08USIX.

Tawm, rge uenu ¢ ynpaensemMsiM NonynpoBOAHUKOBLIM OTpaHUYEHUEM UCMONb3YHT Pe3epBUPOBaHME ANA COOTBET-
CTBUS YYMTHLIBAEMOW HEUCMPaBHOCTW cornmacHo TpeboBaHusM 5.2, a Takke B Cny4yasx, Koraa B3auMOOEUCTBUE Mexay
pe3epBHbIMU LEMAMU MOXET cAenaTh HeAeNCTBUTENbHBIMU Pe3yNbTaThl UCMbITAHWURA, MX CIeAyeT NOBTOPUTL G BKIKOYEHHbI-
MW 1 OTKITKOYEHHBIMU PE3EPBHLIMU Lensmu. [ToMUMO yyeTa pe3epBHbIX Lenen, HET HeoBX0AMMOCTH NPUMEHATL BonbLue
YYUTBIBAEMBIX HEUCTIPABHOCTEN, YeM TpebyeTcs cornacHo 5.2 npu yyYete HeMCNpaBHOCTEN NOAaun MUTAHUA U HArpyaku.

KOMMOHEHTBI, KOTOpbIE MPUCYTCTBYKT NO (hYHKUMOHAMNBHLIM NPUYMHAM W KOTOPLIE HE BNWAKT Ha obecnevyeHune
nckpoBesonacHocTu, cnegyeT nnbo ocTaBuTb B CXeme, NMbo yaanuTe U3 Hee, B 3aBUCMMOCTM OT TOrO, YTO CO34aeT caMble
HebnaronpusiTHbIE YCINOBUA MCNbITaHKWA. Hanpumep, perynsTtop HanpskeHus (4) MOXHO paccMaTpuBaTh Kak KOpPOTKOe
3ambiKaHWe NpW YCNOBUAX, YKasdaHHbIX B 5.2, U, CrieoBaTernbHO, AOMKEH ObiTb 3aMEHEH LIENbH KOPOTKOTO 3aMblKaHUWs
npu ucnbitadui. 3atem U,y ByneT ycTaHOBNEHO COOTBETCTBYOLMM 06pasoM, 4Tobsl 06ecneunTs AManasoH BbIXOAHOrO
HanpsKeHWs, BO3MOXHOIO OT perynsatopa.

D.3 UcneiTaTenbHoe oGopygoBaHue

[ns npoBedeHua wucnbiTaHuiA TpebyeTcs BO3MOXHOCTb M3MEPEHUst TOKa M HanpsKeHWs C 4acToToW He MeHee
100 Mlu. Uwndposoi 3anomuHaowuin ocuunnorpad 73 ¢ nonocoi nponyckaHus He meHee 100 MIy. Ocuunnorpad
06bI4HO MOXKET 3anMChbiBaTb OCLMMNorpamMmmy M3genua Ana AByx KaHanos U MHTerpaumnio Mexay onpegeneHHbiMy none3o-
BaTernem To4KaMu no ocy BpeMeHu. Ecnv aaHHaa dyHKUMS HEQOCTYNHA, TO MX MOXHO paccynTaTb ApYrumMu cnocobamu.

150

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 174 /218
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-31610.11-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70517
https://gostexpert.ru/gost/gost-31610.11-2025?utm_source=pdf&utm_medium=70517&utm_term=page

roCT 31610.11—2025

BbixogHowm Tok cnegyeT UaMepsATb C NOMOLWBK rafibBaHUYeCKM pa3geneHHoro wyna oc:u,Vlnnorpacba Aans UaMmepeHna
BEMMYMHBI TOKA NN Knewamn 8 ¢ COOTBETCTBYHOLWMM OMana3oHOM U3MEepPEeHUA YacTOoThl, BbIXOOHOE HanpsAXXeHne namepa-
€TCA C NOMOLBK WYyna Ana namepeHua BenU4nHbl HanpaXeHuA 12¢ conpoTuBneHnemM He MeHee 1 MOwm.

MpumeyaHune — COOTBETCTBME LLUMPWHBI MOOCHI NPOMNYCKaHWA TOKOBOrO LLYNa MOXHO ONpedennTb, CPaBHUB
€€ CO BpemMeHeM HapacTaHMAa M3MepsaemMoro TOKOBOro CurHana.

Ocuunnnorpad gomkeH BblTb HACTPOEH Ha 3anyck OT NoaxoasLien TodkM nnbo no kaHany Toka, Nbo no Hanps-
KEHWI0, noaxodswemy ans vcneitaHusa. Ocumnnorpad gomkeH GbiTe HACTPOEH Ha 3anUCh OOCTATOMHOE Bpems Nepeq
MycKoM, 4ToDbl yBeamTeCs, YTO BCA M30bITOMHAA 3Heprusa NepexodHoro NpoLecca yy4TeHa npy oUeHKe.

MepekntoveHne HanNpsKeHWA NCToYHWKa 1 unu Harpy3kn 70 4OMKHO NPOVM3BOANTLCS C MOMOLLBIO KOMMYTaLWOHHOTo
ycTporicTBa bes gpebesra koHTakToB, Takoro kak MO[-TpaH3ucTop unu pTyTHLIA nepeknodaTens, obnagawLwlero gocra-
TOYHOW CKOPOCTBLIO NEPEeKNioYeHns. STOT CnegyeT NpoBEPUTb U3 CTATUCTMKM NEPEKMNIOYEHNS NOCNe Havyana UChbITaHns.

Mpumep — Ana nposedeHus daHHO20 UCMbIMaHusA nodxodum ycmpolicmeo KoMMymauyuu, komopoe nepe-
knoyaemcs 8 medyeHue 5 % apemeHu, mpebyemozo 0nsi nepexo0HO20 npouyecca yenu.

HanpﬂmeHwe Ha yc:TpoFlcme KOMMYTaunn BO BKIMHOYEHHOM COCTOAHWUKM OOMKHO ObITh OorpaHu4eHo BO nabexaHve
BMellaTenbCTEa B pe3ynbraTt UCNbITaHUA. OrpaaneHme AOCTUraeTcAa 3a CHeT HWU3KOro ConpoTUBNEeHUA BO BKIMKOYEHHOM
COCTOAHMIA MINW HU3KOTO HAacbILWEeHHOIo HanpAXXeHna, And rapaHTin Toro, 4T1o HanpAaxeHmne KOMMyTaunoOHHOIo YCTpOﬁCTBa
cocTaBnaeTt meHee 5 % OT HOMUHAaNLHOrO, NPUNOXEeHHOTo HanpaXeHna unn ana WCMbITAHWA Ha U3MEHEHWE NUTaHKS, 3a
CYeT yBenn4eHus UMAX Ona KoMmneHcauun nepekniyeHna HanpaxeHuA.

D.4 Harpyzaka npu UcnbITaHUAX

Harpysku npu ucneiTaHWax 408 NOOKNHYEHWA Ha Bbixode ucnbiTyemol uenv 9 n 11 cnegyet Buibupatb Ana nony-
YEHWUHA MaKCUMarbHOW 3HEPTUK B KOHLIE NMEPEXOOHON0 NpoLecca BO BPeMsA UCMbiTaHus. [JaHHble 3HaveHus obbivHO onpe-
OensATCA 3KCNeEpPUMEHTaNLHO. TUM 1 pa3Mep Harpyaok bByayT pasnuyathbcs B 32aBUCMMOCTU OT LEMW U €€ BXOAHbLIX Xapak-
TepucTuk. Hanpumep, ato MmoxeT ObITh MoDoe codeTaHue:

a) cTabunuTPOH C NaBUHHEBIM HaNpskeHnem BrimKanwero JOCTYNHOIo HanpsKeHua Huxke U

b) pesucTop;

C) eMKOCTHas Unv UHOYKTUBHAS Lienw (Hanpumep, Brniodas C v L, Ha COBAMHWTENbHLIX KOHTAKTHbLIX 3a0KMMax);

d) HarpyzKku nocTOsHHOIO TOKa.

Harpysku B ycTaHoBMBLIEMCA pexuvMe 9 HE OOMKHbI Bbi3blBaTh CpabaThiBAHUS OrpaHUYUTENEN HaMNpsHKeHUs Unm
TOKa [0 3aMblKaHWA NepeknioyaTens, UMUTUPYIoLLEro HemcnpaeHocTe T unu 70.

D.5 HanpsixeHue nutaHus

HanpseHne nutanus (Uy) B yCTAHOBMBILEMGS GOCTOSHWUM AOMKHO COOTBETCTBOBATHL UCTOYHUKY MUTaHMA B CO-
OTBETCTBWW C YCMIOBUAMM, yKasaHHbIMK B 5.2, BKMioYas COMPOTUBMEHME MCTOYHMKA (R) M miobylo MHAYKTUBHOCTE Unu
eMKOCTb. [INa 3Toro MOXHO WMCMNONb30BaTb UCTOYHWMK NUTaHWA cTeHaa. HanpshkeHue JOMmKHO M3MEHATLCA BO BPEMs WC-
NbiTaHus oT 0 B 10 camMoro BbICOKOro 3HAYEHWS HaNpsiKeHna, JOCTYMHOrO ANs Lenu, UMM CaMmoro BbICOKOTO 3HaYeHWs Ha-
NPsKEeHWs, KOTOPOE He NMPUBOAWT K cpabaTbiBaHWIO UCTLITYEMOTO OrpPaHUYUTENS HANPSXEeHUs 5, B 3aBUMCUMOCTH OT TOrO,
KaKoe 3Ha4YeHVe MEHbLLE.

ANns NCnbiTaHna Ha M3MEHEHWE MUTAHNA HaNPSHKEHWE, UMUTUPYIOLLEE HencnpaBHoCcTb (Uyay) MOXeT nogasaTbes
OT CTaLMOHAPHOrO UCTOYHMKA MUTAHUA W 3HAYEHWE OOIMKHO M3MEHATLCS B XOOE UCMLITAHUS, MOCKOMBKY MakcuMarnsHas
3HEeprysa NePexoaHOro NpoLEecca MOXET BO3HWUKHYTL NPy 3HaYeHun Uy ay, YCTaHOBNeHHOM B mobom mecTe mexay Uy v
MaKCUMarbHbIM HanpsXKeHUEM NUTaHWUS CXEMbI MPU YCNOBKSAX, YKa3aHHbIx B 5.2.

lpumepsbi
1 [ns ceszanHozo o6opydoeanus Uy, ,, Moxem cocmaensams 3Ha4eHus HanpsbxeHus do U,

2 Haubonee obpeMeHUMeNbHbLIM YcriogueM Moxem 6bimb KOPOMKOe 3aMbiKaHue pezynamopa Hanpsixe-
Hus Ha 4.

3 Haubonee o6peMeHUMenbLHoe ycriogue Moxem 6biMb C853aHO C 8bIXOOOM U3 CMPOSA Uenu ynpaeneHus,
pabomarouieli mam, 20e ebix00HOL cuzHal Mocmynaem om 8mopuy4YHol cMopoHbl mpaHcghopmamopa, a ynpas-
naouwull cuzHan usMeHssem npueod nepeuYyHol o6MomkKu.

D.6 UcnbiTaHWA HA U3MEHEeHUe NUTaHUA

Ona ucnbiTaHWs OTKNMKA Ha M3MEHEHWEe HanpsbkeHWs NUTaHWS crnedyeT BKMKYMTb HaMpsiKeEHWE MOBPeXAeHWs
(Upax) B uens ¢ nomowsto 6e3apebesroBoro nepexnioyatens 7 1 3aperucTpupoBaTh HaNPsKEHWe Ha Harpyake W TOK Ye-
pe3 Harpysky B TEYEeHWE OnpedeneHHoro BpeMeHu ¢ NoMOLLLI0 ocuunniorpacgom.

Heobxoanmo y4nTbiBaTh M3MEHEHWNE COYETAHUS KaK YCTAHOBMBLLIETOCA HaMPSKEHWUs, Tak U HanpshKeHUs NoBpexae-
HUA (U, Upyax). @ Takke cneyet yunTelBaTk Harpysky 9.
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[ns ypoBHel BuAa B3pbIBO3aALWMTHI «ia» W «ib» YCNOBUS WCNbITAHUA OOMKHBI BKMKOYMaTbL U3MepeHue BbIXOLHOMW
3HEPr1U NePexXofHbIX NMPOLECCOB Kak Mpy BKMHOYEHWW, Tak U NpW BeiknoveHun obopynosaHwa. [na atoro Heobxoaumo
06eCcToHUTL YCTaHOBUMBLUEECA HanpsikeHne (U)y).

D.7 UcnbiTaHWA HAa U3MEHEHUe Harpys3ku

[na venbiTaHna OTKIIMKA Ha U3BMEHEHWE Harpy3ku crnefoyeT U3MEeHWTb YCTAHOBMBLLYHOCA Harpy3ky B 9, nyTem BKMIO-
YEHWS UMW OTKIMHYEHUA U3MEHEHHON Harpy3ku 17 B Lenb ¢ NOMOLLLIO nepeknoyaTtens Harpyaku 710. HanpsxeHue Ha Ha-
rpy3Ke W MorHbIA Tok B 06beanHeHHbIX Harpyakax 9 u 11 cnefyeT 3annckiBaTh MO OCUM BPEMEHW Ha ocuunnorpade.

PasnuyHble KoMBUHaLUM pasnU4HbIX YCTaHOBMBLUMXCS HanpsbkeHui (0T Uy 8o U ;) M YCTaHOBMBLUMXCS HAarpyaoK 9
crnegyeT paccmaTpuBaTh C YY4ETOM Harpy3ku nepexogHoro npouecca 77.

D.8 PacueTt aHeprum nepexodHoro npouecca

Ha pucyHke D.2 npegctaBneHbl NpUMeEpPb] BbIXOAHbBIX CUTHAMO0B, M3MEPEeHHbIX BO BPEMS UCMbITAHWA C M3MEHEHUEM
Harpysku ynpaensemasi NonynpoBO4gHMKOBas Lenb orpaHu4eHus Toka:

a) Ana orpaHWYeHWs Toka NonyrnpoBOAHMKOBLIX YCTPOWCTB, COEQVHEHHbIX MOoCnefoBaTenibHO AN YPOBHA BMAa
B3PLIBO3ALUNTEI «ia», SHEPris, ONpeAeneHHas B TeMeHne BpeMeHu £, korga Beino nonyyeHo npessiwenne U vunn |l .
[OMKHa HaxoauMThCA B Npegenax 3HavyeHnn, ykasaHHelx B Tabnvue D.1 [eMm. pucyHok D.2a]. Ecnu gokasaHo, 4To obecne-
YyuBaeTcs UckpobesonacHoCTb, TO MOTyT BbiTk 3agaHbl Bonee BbiCOKUe Npefdernkbl 3Hepruu.

Mpumep — [lepedaya oueHKU 3KeUBaIEHMHOU Uenu, NposepeHHasl C MOMOWLI0 UCKpoobpasyruiezo
ycmpolicmea;

b) Ans uenen, OTNWYHLIX OT @), SHEPTUs, NPeBbILLIaoLWan SHePruio, MoNyYeHHyo oT P, [cMm. pucyHok D.2b], onpe-
[lerneHHan B Te4eHWe BpemeHn f, korda 6bino nonydYeHo npesbieHne U, unm /|, OoMmKHa HaxoaMThes B npeaenax
3Ha4YeHui, ykasaHHblX B Tabnuue D.1.

I pnmevyaHne — nOCKOJ'ley MMEEeTCA orpaHn4yeHHas VIHCbOpMaLI,Mﬂ O PUCKe MCKpOBOro BocnnameHeHwWA, CBA-
3aHHOM C nepexogHbIMKW npoueccaMin BO BpeMA KOHTPONMpyeMOro nonynpoBoaHMKOBOroO orpaHUM4eHuA, Tekyllasa paﬁoTa
MOXET NPUBECTU K NOABNEHWUIO B 6y,qyu.|v|x n3gaHnAX orpaqueHmﬁ no 3Heprun, He cBA3aHHbLIX C MOLWHOCTbHO B YCTaHOBUB-
LemMca pexmmMe, 4To NpuBoanT K YMEHbLUEHWIO ﬂOﬂyCTMMOI‘fl QHEPrMn NepexoaHoro npouecca.

I'Ipm Hanm4nn nepexogHoro npouecca B BUOE 3aTyxakowmnx konebaHuin BpemMA t moxeT BkniovaTe bonee OHOro
y4yacTKa.

MpumevaHue — 3Hepaus NepexodHO20 MPOYEcca OUeHU8AeMcs No peaynbmamam usmepeHrul, 8 eduHuYax
LDk, kak npouseederue moxa (I, ,,) Ha nanpskerue (U, ,,), m. e. kak mowHocms (P ) 3a onpedeneHHbid mpoMexymok
epeMeHu nepexodHozo npouecca (t) 8 uHmMezpanbHoOM ebipaxeHuu, m. e. kak Ej . =1y, U ps t = Py t. ymo npedcmae-
JIEHO Ha pucyHKe 8 sude 3alimpuxosaHHoU obracmu.

HanpsixeHue 7
Tok

MowHoeTs
A

Bpems

a) Mpumep obLLEl BbIXOLHOW 3HEPrK NepexogHoro npouecca
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HanpsikeHue 7

Bpems

b) Mpumep npeBbILLEHUS BLIXOAHOW 3HEPrMKM NEPEXOAHOro npouecca

7 — M3MepeHHOe BbIXO[LHOE HanpsiKeHne; 2 — M3MePEeHHbIN TOK Harpyakn; 3 — 1amepeHHas BbIX0AHAA MOWHOCTL; 4 — /i & — Uy
6 — P 7 — Bpema t; 8 — BbIxo[HAsA 9HEPrusA NepexoaHoro Npouecca nokasaHa Ha J4aHHOM yqacTke; 9 — NpeBbileHWe BbIXOAHOMW
3HEPrvK NepexoaHoro npouecca Ha AaHHOM y4acTke

PucyHok D.2 — MNprMep BbIXOOHOTO HANPSKEHWUA, TOKa, MOLLHOCTH W aHEpPriu,
M3MEPEHHLIE MPU U3MEHEHWWN HATPY3KK
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MpunoxeHue E
(ob6azaTtensHoe)

UckpobezonacHasa cuctema nonesoi wWuHbI (FISCO) — Tpe6oBaHusA K ycTpolcTBam

E.1 BeBegeHune

HacTosiwee npunoxeHve cogepXuT NogpobHy MHGOPMaLMIo O KOHCTPYKLMM YCTPOWCTB C NPUMEHEHUEM WNCKPO-
BesonacHoi cucTembl Nnonesoi WuHbl (FISCO), ocHOBaHHOM Ha NpUHLUKMNAX MaHYeCTePCKOro KoAMpoBaHUs ¢ NUTaHWeMm oT
LLUWHBI, CKOHCTPYMPOBAHHbLIX B COOTBETCTBUM C NPUMEHAEMBIM [TIPOMBILUNEHHBIM CmaHAapmom, KOTOPLIW ABNSETCA CTaH-
AapTom h3MYecKoro ypoBHS A5 YCTaHOBOK G LUMHOM.

MpumevarnHue — [Mpumepom npoMbilLNEHHO20 cmaHdapma aensemcs [2].

Ha koHcTpykumio yctponcts FISCO pacnpocTtpaHstoTca TpeboBaHMA HACTOALLEro ctaHgapTa, ecriv HacTosLWUM
npUnoXeHWeM He NpeaycMoTpeHo nHave. Yacte nonesoro yctponctBa FISCO mMoxeT MMeTk 04MH U3 BUOOB B3pbIBO3aALUM-
Tbl, ykazaHHblXx B [OCT 37670.0, npyMeHUMBbIN 5151 UCNOMb30BaHMsA B COOTBETCTBYIOLLEN 30HE UMK MPU COOTBETCTBYIOLLIEM
ypOBHe 3alumTel 0bopyaoBaHus. B atom cnyyae, TpeboBaHWa HACcTOALLErO NPUMOXEHNUA MPUMEHSIOTCA TOMBKO K TOW YacTu
YCTPOWCTBa, KOTOpas HernocpeacTBEHHO MPUCOedMHEHa K WckpobesonacHoOMY marucTpansHOMY WNW OTBETBUTENBHOMY
kabento.

MpumeyvyaHua

1 CepTudukaums B cooTBeTcTBMM € TpeboBaHuamKM FISCO He npenatcTByeT TOMY, YToBObl YCTPOWUCTBO Takke Obino
cepTMdULMPOBAHO M MapKMPOBaHO B COOTBETCTBMM C A@HHLIM CTaHAAPTOM 06bIYHBIM cnocobom, 4ToBbl OHO MOMMOo KC-
Nnonb30BaThbCH B APYIMX CUCTEMAX.

2 Tunu4vHasa cuctema euaos obopyposaHus FISCO nokazaHa Ha pucyHke E. 1.

E.2 TpeGoBaHuA K yCTpPOWACTBaAM

E.2.1 O6wme TpeGoBaHusA

KoHCTpyKUMS yCTPOIACTBa A0MKHA COOTBETCTRBORATL TpeDORAHUAM HACTOALLEro CTaH4apTa, eCnv HACTOALWLMM Npu-
NOXEHUEM HE NPedyCMOTPEHO MHAYE.

B gokymeHTauMm ycTpoWcTBa AOMKHO BbITh yKazaHo, YTO OHO NoaxoawuT Ans npumeHeHus B cucteme FISCO co-
rnacHo MOCT 31610.25.

E.2.2 UcTtouHukun nutaHua FISCO

E.2.2.1 Obwue TpeboBaHus

MICTOMHWMK NUTaHWA OOMKeH MMETb MO0 NUHERHYI0 HAarpy304HYIO XapakTepUCTUKY C OrPaHUYeHHbIMY NapaMeTpa-
MU, NGO TpaneumeBnaHYIO UK NPAMOYTOMNBHYI0 BEIXOAHYIO XapakTepucTuky. MakcumansHoe BeixoaHoe Hanpsikenne U
OOMKHO HaxoauTbcs B AvanasoHe oT 14 go 17,5 B npu ycnoBuax, onpefeneHHbix B HACTOSILLEM CTaHAApTe ANA COOTBET-
CTBYHLLErO YPOBHA BMAA B3pbliBO3aLUUTLI.

MakcumanbHble 3Ha4eHUA BHYTPEHHe! He3alULLeHHOR eMKocTh C; N MHOYKTUBHOCTW L; komnoHeHmoe, He cHab-
KEeHHbIX 02paHuYumensMu MokKa unu HanpsxeHus, JomkHbl BeiTe He bonee 5 H® 1 10 MkH COOTBETCTBEHHO.

BbixoOHbIE LIENU MCTOYHKMKA NUTAaHWA MOTyT ObITh 3a3eMINEHbI.

E.2.2.2 lononHuTenbHble TpeboBaHUA K UCTOYHWKaM NUTAHWS YPOBHeW «ia» unu «ib» FISCO

MakcumanbHbIA BbIXOAHOW TOK [/, Ana nioBoro Tuna UCTOYHUKA NUTaHWsA YPoBHEW «ia» unu «ib» FISCO porkeH
onpenenaTbcd B COOTBETCTBUM € HACTOALLMM CTaHO4APTOM, HO He JomkeH npeebiwats 380 MA. [Ing oueHKN NCTOYHUKOB
NUTaHUS ¢ NPSIMOYTONbHOW BbIXO4HOW XapakTepUCTUKOM MOXHO KUcnonb3oBaTe Tabnuuy E. 1.

Tabnuua E.1 — OueHka MakcKMManbHOro BbIXO4HOMO TOKa ANA UCTOYHUKOB NUTaHWA YpoBHel «ia» unu «ib» FISCO ¢
NPAMOYronbHON BbIXOAHOW XapakTepucTUKOM

U B Jonyctumbiin Tok gna lIC HonycTtumbin Tok ans 1B
o (c koadhbdprumeHTOM BesonacHocTu 1,5), MA (c koadbdmumneHTom BezonacHoct 1,5), MA
14 183 380
15 133 354
16 103 288
17 81 240

11D 75 213

Mpumevyanue — [Ba HanbonbluMx 3Ha4eHUs Toka ong noarpynnel [IB BeiBegeHsl Ans mowHoctn 5,32 BT

MakcvumansHas BbixogHas MOLWHOCTL P He forkHa npesbiwate 5,32 Br.
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E.2.2.3 [JononHutenbHble TpeboBaHUA K MCTOMHMKaM MUTaHWS YpoBHSA «ic» FISCO

MakcrmanbHbIA BbIXOAHON TOK /, ANA UCTOYHMKE NuTaHus ypoBHs «ic» FISCO morvkeH onpeaensaTscs B COOTBET-
CTBUUM C HacToAWMWM cTaHaapToM. [ns OUEeHKM UCTOYHWMKOB NUTaHus ypoBHA «ic» FISCO ¢ npsaMoyronsHOW BbIXOAHOW
XapakTepUCTUKON MOXHO UCMONb30oBaTh Tabnuuy E.2.

Tabnuya E.2 — OueHka MakcMManbHOro BbIXOOAHOMO TOKa ANA MCTOYHWMKOB NUTaHus ypoBHa «ic» FISCO c npamo-
YTONbHOW BbIXOAHOW XapaKTEpUCTUKOM

u,B HonycTtumeln Tok gns [IC, MA OonycTtumeii Tok ans 1B, mA
14 274 570
15 199 531
16 154 432
17 121 360

17.5 112 319

MpumMmevyaHne — MakcumarnbHas BblxodHas MOLUHOCTE P, UCTOMHMKOB nNuTaHusa «ic» FISCO He orpaHuuu-
BaeTCs.

E.3 MNoneBbie ycTponctBa FISCO

E.3.1 O6wue TpeboBaHUs

HacTosawme TpeboBaHna NpUMEHSIIOTCA K YCTPOWCTBAM, KPOME OKOHEYHbIX COrMacyroWmnX YCTPOWCTB NCTOYHUKOB
nMTaHua 1 npoctoro obopyaoBaHus, NOACOEANHEHHbIX K MCKPOBEe3onacHow LKnHe, yCTaHOBMEHHOW BO B3pbiBOOMACHOW
30HE WK BHE B3PbLIBOOMNACHOW 30HbI:

a) YCTpOWCTBO JOMKHO UMETL MUHUMATILHOE BXOAHOE HanpskeHue U, 17,5 B;

b) BbIBOALI LUMHBI JOMKHBI BbITE U30MMPOBaHLI OT 3€MNM B COOTBETCTBUM C HACTOALLMM CTaHAapPTOM;

C) BbIBOAb! LUMHBI MOMEBbIX YCTPOWCTB, MOAKIIOYEHHbIX K Pa3HbIM UCTOMHUKaM NUTaHWUS, 4OMKHbI ObIiTh ranbBaHuye-
CKW pasfeneHebl B COOTBETCTBUM C HACTOALLMM CTaHAAPTOM, 4TOBbI 9TW BbIXOALI OCTABANWUCh NacCUBHEIMU, ¥ UCKNIDYANock
MHOrOKpaTHoe 3a3eMIieHne LUWHbI;

d) makcumanbHas HesallWiLeHHas eMKOCTb C; KaJoro nonesoro yCTpocTea AomkHa bbiTh He Bonee 5 HO. Yka-
3bIBaTb BXOAHLIE U BbIXOAHLIE NapaMeTpel B cepTudvKaTe Unm Ha atukeTke He TpebyeTcs;

€) B HOpMarbHbIX YCMOBMAX UMK B YCNOBUAX HEMCNPABHOCTM, YKa3aHHbIX B HACTOALLEM CTaHAAPTE, BbIBOAbI! LUKHbI
OOMKHbI OCTaBaTbCs NAacCMBHBLIMU, T.€. BbIBOAb! HE AOMKHbl ABMATECS UCTOMHUKOM SHEpPruM Ans CUCTEMbI, 32 WCKIoMe-
HWEeM TOKa yTeykun He Bonee 50 MKA,

f) noneskImM ycTpolicTBam JormkeH BbITe NPUCBOEH YPOBEHb 3aLUMThLI M OHW OOMKHBI COOTBETCTBOBATL rpynne | unm
11l unu nogrpynne |IC, unu ntobor KoMBUHAUKMK SaHHbIX FPYNm;

g) nonesbiM ycTpoicTBam nogarpynnel 1IC, npegHaszHa4eHHbIM ANs YCTAaHOBKWM BO B3PbIBOONACHbIX Cpedax, JOMmKeH
GbiTb NPUCBOEH TEMMEPATYPHBIA Knacc. [ina ycTpoicTs rpynnsl I, npeaHasHavyeHHbIX 4Ns YCTaHOBKU BO B3PLIBOOMNACHBLIX
cpefax, AomkHa BeITb onpefeneHa MakcumanbHas Temrneparypa NoBepxHOCTU.

E.3.2 lononHuTenbHbIe TpeGoBaHUA K NONeBbLIM YCTPOUCTBAM YpoBHeH «ia» unu «ib» FISCO

OononHuTencHele TpeboBaHWA K NONEBLIM YCTPOMUCTBAM YpoBHe «ia» unu «ib» FISCO:

a) MUHMManbHbIE BXO[AHBIE NapamMeTpbl NOMEeBbIX YCTPONCTB AoMmKHbI BbiTh — /2 380 MA u P 5,32 BT;

b) BHYTPEHHAS UHOYKTUBHOCTbL MOMEBLIX YCTPOWCTB L; AomkHa BbiTb He 6onee 10 MKIH.

E.3.3 JononHuTenbHble TpeGoBaHWA K NoONeBbLIM YyCTPOUCTBaM ypoBH#A «ic» FISCO

OononHuTtensHoe TpeboBaHWe K NoneBbIM YCTporcTBam ypoBHS «ic» FISCO — BHyTpeHHAA UHOYKTMBHOCTE None-
BbIX YCTPOWCTB L; Aon#Ha BbiTe He Gonee 20 MKIH.

E.3.4 OkoHeuHoe cornacyrouliee yCTPOUMCTBO

JIHeRHble OKOHEYHbIE cOormacylowme yCTPOMCTBa, HeobxoauMble ANs CUCTEMBI, AOMKHBI BKMHOYETE PE3NCTOPHO-
KOHOEHCATOPHYIO CXeMy, Ha BbIXO4ax KOTOPOW Pe3ncTop ¢ HOMWHanoMm He meHee 90 Om coeguHeH nocnegosaTenbHO C
KOHOEHCaTOpPOM HOMUHAaNoM He Bonee 2,2 MK (BKNoYas JONYCKU).

MpumedaHue — B [2] pernaMeHTUpoBaHbl TpeboBaHMA K 3HAYEHWAM KOMMOHEHTOB, HeoBGXoouMMbIM MpU
aKcnnyaTauuu.

OkoHevHOe cornacyoLlee YyCTPOWUCTBO AOMKHO!
a) UMeTb ypoBEHb B1AA B3pPbLIBO3ALUUTHI;
b) coorBetcTBOBaTH rpynne |, Il unu Il unn komBuHaumm aTux rpynm;
1) OKOHeYHbIM corfacyrLwmumM ycTporcTeam noarpynnel [IC, npegHaszHayYeHHBIM AN YCTaHOBKWM BO B3pblBOONAc-
HbIX cpefax, AOMmKeH BbITk NPUCBOEH TeMMnepaTypHbINA Knacc;
2) OKOHe4YHbIM cornacytolwmm ycTpolicteam rpynnel |, npegHasHaYeHHsIM ANA YCTAHOBKW BO B3pPbIBOOMACHBLIX
cpefax, AomkHa BeITb NpUCBOEHA MaKcUManeHas TemnepaTtypa NoBepxXHOCTH;
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C) eCnu CYMTaEeTCs, YTO EMKOCTHbIW(E) KOMMOHEHT(bI) MOXET (MOryT) ObITh NOBPEXOeH(bl) U Co3gaTk KOPOTKOE 3a-
MbIKaHUE, TO HOMUHANbLHaA MOLLHOCTL TAKOro pesucTopa gorkHa beite 5,1 BT;

d) umeTb BXogHble NapameTpsl U, He MeHee 17,5 B;

€) ObITb M30MUPOBAHO OT 3EMMM B COOTBETCTBMM C HACTOALLMM CTaHOAPTOM;

f) MMETh MaKCUManbHyK He3aLMLIEHHYIO BHYTPEHHIOK WHOYKTMBHOCTL L, He Bonee 10 MkIH.

Mpumevarnnn
1 OKOHe4HblE COrMacyloLme YCTPONCTBa MOMYT BXOAWTE B COCTAB MOMNEBLIX YCTPOWCTB MMM MCTOYHUKOB MUTaHUSA.

2 I'Ipw npoeefeHnn OUeHKKN 6e3onacHOCTU CHUTAETCH, YTO EMKOCTbL OKOHEYHOMO cormacytoulero yCTpOﬁCTBa C’- He
OKasblBaeT BO3AEUCTBMA Ha UCKpobe3onacHble CBOMCTBA CUCTEMBI.

E.3.5 MNpocToe ycTporcTBO

[lpocToe ycTpoOWCTBO, UCNONb3yeMoe B MCKpobesonacHoW cucTteme, AOMMKHO COOTBETCTBOBATL TpeboBaHWAM Ha-
cTodwero ctaHgapTa. JononHuTensHo 0bWwas MHOYKTUBHOCTE M EMKOCTb KaXO0oro NpoCTOro YCTPONCTBA, NOAKMHHYEHHOTO
K cucteme FISCO, gomxHbl BbiTh He 6onee 10 MKIH 1 5 HP COOTBETCTBEHHO.

MpumeyaHue — [Ina ypoBHEN BMAA B3PbIBO3AWMTEI «ia» Unn «ib» mMakcumansHas OCTYNHaA MOLHOCTL MO-
xet gocturate 5,32 B, 4TO MOXeET caenaTbh HegenCTBUTENbHBIM NPeanonoKeHWE O NOBbILLEHW TEMMNepaTypbl COrMacHo
nepeyucrieHuto 6) 5.5.

|
|y

9 | U —0

| U

I | o
1 |

T | I f
7 | 1
|
4110 3
|
v |
5 |
|
1
BSpbiBOOI’IaCHaH 30Ha HeB3pbiBOOI’IaCHaF| 30Ha

1 — okoHeyHoe cornacylulee yctporctso FISCO; 2 — uctouHuk nutanus FISCO; 3 — paHHble; 4 — NepeHOCHOE OKOHEYHOEe
cornacytouiee ycrponcteo FISCO; 5 — noneesle ycTponctea FISCO; 6 — maructpansHeiv kabens; 7 — 0TBETBUTENBLHLIN kKabenb

PucyHok E.1 — Tunoeas cuctema
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MpunoxeHune F
(obaAzaTensHoe)

McnbiTaHue Ha BocnnaMmeHeHue nonynpoBoAHUKOBLIX HCKpOGGSOI‘IaCHbIX uenen

F.1 OBwmne nonoxeHunna

B HacToAleM NpUnoxeHun 3a BepOSATHOCTb BOCNNaMEHeHWs MPUHUMAlOT OTHOLLEHWE Yuchna BOCMnaMeHeHUi K
YWUCMY NCKPEHWIA, 3aperMcTpUpPOBaHHLIX BO BPEMS NPOBEAEHUSA NOCNEAOBATENBHOCTU UCMbITaHWA. ABconioTHas norpeLu-
HOCTb MPKU 3TOM HE YYWUTEIBAETCS.

B HacTodAwemM mpunoxeHuu npuBedeHa MeTodMKa WCMbITAHWA Ha WCKPOBOE BOCMnameHeHWe WMckpobesonacHbIX
BbIXOOHbIX Lenen UCTOYHWKOB MWTaHWS C ynpaBnseMblM MOonynpoBOOHWKOBBIM OrpaHWyeHvem napametpoB. Metoguka
OCHOBaHa Ha WMCMONb30BaHUM UCKPOODPasyIoLWero yCTporWcTBa cornacHo npunoxenuto B npu ucnsimanuu 0dHol u mod
JKe 8bIXOOHOU Uenu ucmoYHuKa numakxus, ¢ NPUMeHeHUeM He MeHee TPeX 83PbIB00MNAacHbIX UCMbIMamersHbIX ra3oBbiX
cmecen, obecnedynBanLlLMX pasuyHble (MOBbILEHHbIE) KOadhhmuMeHTsl Be30nacHOCTM NS onpeaeneHus BepoATHOCTH
BOCTM/IaMEHEHUS U ONPEeNEeneHnn XxapakTepa N3MeHeHUs BePOATHOCTW 8OCIIaMEHeHUs NpuU U3MeHeHuUU KoaghguuueHma
b6esonacHoCmuU, cpasHeHuu yana Hak/iioHa 8epOoAMmHOCIMHOU XapakmepucmuKu 8biIXO0HOU Uernu UCmOoYHUKa numaHus ¢
yaroM HakmoHa 8eposimMHOCMHOL XxapakmepucmuKu 0718 Npocmol KOHMPOALHOL Yeru, Ipu 3momM 8eposmHOCMb gocrnna-
MeHeHUs npedcmasumeribHOU 2a3080U cMecu (¢ KoaghghuyueHmom besonacHocmu, pagHoM eQuHUUe) rpu KOMMymauuu
8bIX0OHOU Uenu UCMOYHUKa NUManUs ¢ HOMUHaNbHLIMU napamempamu donxHa Geite meHee 1,16 - 108, MeTtoauka He
npefHasHavYeHa 4Ana Ucnonb3oBaHus, ecny koaddmumeHT BesonacHocTy obecneumBaeTcs 3a CYET YBENUYEHUA HANpsiKe-
HWS UNW TOKa B UCMbITEIBAEMON LIEnu.

B HacToslleM NpunoxeHun TEPMUH KUCTOYHUK MATaHUA» sBNseTcs o6LWMM TepMUHOM NS Bcex Lenei nutaHus. K
TaKUM UCTOYHWKAM NUTAHWUHA OTHOCWUTCSH CneuuannuavpoBaHHoe obopyaoBaHWeE 3MEKTPONUTAHUA, BHYTPEHHUE PErynsaTopbl
TOKa UMK Lenu AN NoBbILWEHWSA HanpshkeHWs, a Takke Lenu, ANs KOTopbIX Nogada nuTaHus He ABNSEeTCs OCHOBHOW (PyHK-
Lmen.

HacToswwee npunoxeHve NpUMeHMMOo ANSA NONynpPOBOAHWKOBbLIX MCTOMHUKOB MUTaHWA C OrpaHudeHneM Toka n(uau)
HanpsXXeHusa n(uu) ONUTENbLHOCTM paspaaa, KOTOpble OrpaHWYMBaI0T MMM OTKIOHAOT TOK MPW KOMMYyTauuu n(uiu) npu
NpeBbILLIEHWU NPeSenbHOro 3Ha4eHMsA TOKa UMW HanpsKeHUs!, HO AOCTaTO4HO BbICTPO BOCCTaHABMWBAKTCH 0O HOMUHAMb-
HbIX 3Ha4YeHW BbIXOOHbLIX NapaMeTPoB MeXOy KaOblM pasmblKaHMeM KOHTaKTa WCKpoobpasylLlero ycTporucTea U no-
cnedyloLWmMmM 3aMbIKaHUEM.

Bpems soccmaHosenenust uyenu 0omkHO cocmaesnsamb MeHee 20 Mc Npu HOPManbHOU CKOPOCMU 8palleHUs LCKpPOo-
obpasyroujezo yecmpoulcmea ¢ Ucrone308aHueM Yembipex npoeonovek. Ecnu 3moeo Hedocmamo4yHo 018 eoccmaHoere-
HUS uenu, mo npodomKumensHocme Mex0y pasMbiKaHUueM U nocriedyrowuM 3aMbikaHueM npoeosioyku U ducka OomkHa
b6bImb yeenuyeHa rnymem ydaneHus o0OHOU UNU HECKOMLKUX MPOBO/IOYEK U COOMeemcmeeHHo O0/KHO Obimb yeernu4yeHo
Konudyecmeo obopomos fpu ucnsimaHuu. Eciiu Heobxodumo20 speMeHu Onsl 8occmaHos8neHUs Yernu Hee03MOXKHO Moy-
yume, ydanus ace rpPo8ooYKU, KpoMme 00HoU, mozada donyckaemcs yMeHbLWUMb CKOPOCMb 8palweHuUs uckpoobpasyiowe-
20 ycmpoticmea, obecneyus rpu 3mom 00Cmamo4HyIo 4y8cmeumernbHOCMb UCKpoobpa3syroweao ycmpolcmsa.

F.2 NepBoHayanbHOe UCMbITaHWE

VICTOYHUMK NUTaHUSA Npy NepBOHAYanbHOM WCMLITAHWMW A0MKEH ObiTb UCMbITAH C UCNONb30BaHMEM UCKpoobpasyto-
wero yctpoucTtea npu 400 obopoTax ¢ NpUMEHEHWEM 83PbI800MNacHOl NUCMLITATENbLHOW ra3oBo cMecu, obecnedyneato-
wel koadppuumeHT BesonacHocTn 1,5 cornacHo 9.1.3.2, 6e3 perMcTprMpyeMbiX BOCNNaMeHeHWA.

F.3 NMocnepywluue ncnbiTaHua

McTouHMK nuTaHns gormkeH BbiTe MCMBITAH HE MEHEee Tpex pas CormacHO NOoCrnegoBaTeNnbHOCTH (o4epedHocmu),
ykaszaHHoi B Tabnuue F.2. MNocneaywwme MCNbITaHUA O0MKHbI OblTb NPOBEAEHbI C UCMONb30BAHWEM 83PbLIB00NACHbBIX
ucnbimamerbHbIX ra3oBbIX cMecel, obGecnednBaloWmMx pasnuyHble (NOBbIWEHHLIE) KO3 dUUMeHTEI Be3onacHoCcTK (Npu
HeobxooumocTu).

Tabnuua F.3 cogepvT cocTaBbl B3PLIBOONACHBIX UCMLITATENBHBIX FA30BbIX CMECEN M COOTBETCTBYIOLLME TOKW AN
CTaHOapTHOW KOHTPOMNbLHOM Lenu ¢ napamerpamu (24 + 0,24) B, (95 £ 5) mlH.

Tabnuua F.1 cogepxnT onpegeneHne TepMUHOB ANs UCMONb3oBaHua Tabnuubl F.2.

Tabnuya F.1— TepMuHbI, UCNOMB3YEMbIE B NPUNOKeHMM F

TepmuH OnpegeneHue

ny McnblTebiBaEMOE YCTPOWMCTBO — WCMbIThIBAEMBIN MCTOYHWK NUTaHua, moguduumpo-
BaHHbIN C y4eToM TpeboBaHuii 5.2, BpeMsi BOCCTAHOBIMEHUS KOTOPOro YMEHbLUEHO A0
TpebyemMoro 3HayeHusi, obecnevnBaoLLEero NoONHOe BOCCTAHOBNEHME 00 HOMUHArb-
HbIX 3HaYeHUU 8bIXOOHbIX MapamMempos Mex Oy KaabiM pasMblkaHneM W nocnenyto-
UMM 3aMBIKGHWEM MPU UCTILITAHUSX, € yYemom oBLUX MOMOKeHUL, U3NoxXeHHbIx @ F1
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OkoH4YaHue mabnuubi F.1

TepmuH Onpepenexne
[poctaa — cmaHdapmHas | Llenb MocmosiHHO20 MoKa ¢ HanpskeHuem (24 + 0,24) B, codepxawias kKamyLwKy UH-
KOHTpONbHAA Uene (Qanee — | dykmusHocmu 6e3 cepdeyHuka u uHOykmugHocmeio (95 + 5) mIH (coanacHo 9.1.2).

npocmas KoOHmMponbHasa uens) | Tok e yenu domkeH BbImb ycmaHOoaneH pagHbIM 3Ha4YeHUSM, npueedeHHbIM 8 mabnu-
uye F.3 e 3agucumMocmu om npuMeHUMOCMU, C Y4emoM 3HaYeHUl 80CnnaMeHsIIoLLX
mokog dng coomeemcmaeyrowel epynnbel U nodzpynn obopydoeaHusl, a markxe Koagh-
uyueHma b6e3zonacHocmu 83pbI800NAacHoOU UchbimamernsHoU 2a3080l cMecu

F.4 NMpumepb! UcnbITaHWKA pa3nUyHbIX vener MUY c nonoXxuMTenbHbIM M OTpUUaTeNnbHbIM pe3ynsraTamMmu

B Tabnuue F.4 npegctaeneH npumep nocrnedosamernsHocmu ucnsimanul uenun 1Y, komopas moxem 6bimbs omHece-
Ha K ducny uckpobesonacHsix U ebidepxarna Ux ¢ rMofoxumernbHbIMU pe3yrbmamamu, NnpueegeHHsIMy B Tabnuue F.2. Be-
pPOATHOCTHAs XapaKkTepucTuka gaHHou uenu UY npeacraeneHa Ha pucyHke F.1 1 oBozHaveHa «BepoaTHocTHaa xapaktepu-
cTuka — Tabnuua F.4 — cooTBeTcTBYET». [1pK CpaBHEHUWN BEPOATHOCTHOW XapakTepUCTUKM JIaHHOW Leny ¢ BepOATHOCTHOM
XapaKTEPUCTUKON NPOCTOW KOHTPOMBLHON Lenn, 0603Ha4eHHon «BepoAaTHOCTHAs xapaKkTepucThka — NPocTas KOHTPONbHasA
uenb», BUOHO, YTO MPW MCnbiTaHuAax ¢ Bonee BblCOKMMK KoadbduumeHTamm BesonacHocti, 1,67 n 2,5, COOTBETCTBEHHO,
NPOMCX0AWT BonbLUEE KONMMYECTBO BOCNIAMEHEHNIA, HO MO MEpe yMeHbLueHns koaddurumeHTa 6e3onacHoCcT BEPOATHOCTD
BOCMMaMEHEHNA CHMXaeTcA BbicTpee, Yem AN NPOCTOW KOHTPOMNBHOM Lenu 1, crnegoBaTensHo, AaHHasa uens NY nveet
NpUeMnemMo HWU3Koe 3Ha4YeHWe BEPOSTHOCTU, Npu koahuumeHTe 6e30nacHOCTH, CHUXKaeMoM 40 eguHWLbI.

B tabnuue F.5 npeacrtaBneH npumep nocrnefqoBaTensHOCTU UcnbiTaHui uenu WY, komopas He moxem 6bimbs om-
HeceHa K yucny uckpobesonacHslx (ensemcs uckpoonacHol), ompuuamensHble Pesyfbmambl KOmopbix NPUBEAEHb] B
Tabnuue F.2. BepoaTHOCTHaa xapakTepucTMka AaHHOW Leny npeacraeneHa Ha pucyHke F.1 n obo3HayeHa kak «Bepoar-
HOCTHasdA xapakTepucTuka — Tabnuua F.5 — He cooTBeTCTRYET». [1pM CpaBHEHWW BEPOATHOCTHON XapaKTePUCTUKM JaHHOM
Lenn ¢ BEPOATHOCTHOW XapakTepuUcTUKOW NPOCTOW KOHTPOMbHOW Uenu, obo3HavyeHHOW «BepoATHOCTHaA XapakTepucTu-
Ka — NpocTas KOHTpOMbHaA Lenky, BUOHO, YTO NpW ucieITaHum uenn MY ¢ bonee Beicokum KoadiprumeHTom Besonac-
HocTu, npu 1,67 1 2,5 npoucxoguT MeHbLLee KONMUYEeCTBO BOCMMNAMEHEHWH, HO Mo Mepe yMeHblleHUs koadduumneHTta
He3onacHOCTV BEPOATHOCTL CHWKAETCA MEAMEeHHee, YeM AMA NPOCTOW KOHTPOMbHOW Lenn W, CregoBaTenbHo, BepoaT-
HOCTHaA XapakTepucTuka gaHHon uenvn MY He umeeT HaknoHa, obecneyrBaroL,ero BEPOATHOCTL 40 NPYEMIIEMO HWU3KOMo
3HaYeHUs NPU CHKeHUM KoadduumeHTa Be3onacHoCTU A0 eAUHMLI.
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KoachdbmumneHT MekpobesonacHOCTH MCNBITATENLHOMO rasa

PucyHok F.1 — 3aBucumMocTs BEPOATHOCTM BOCMNAMeEHeHUA OT koadydpuumeHTa 6esonacHocTn
(koaghpuyueHm bezonacHocmu, obecnedyusaeMeill 83PbIBOONACHBIMU UCTLIMAamensHbIMU 2a308bIMU CMECSMU)
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Ta6nuuya F.3 — CocTaBbl B3pbIBOONACHbLIX UCTLITATENBHLIX FA30BbIX CMECEN U COOTBETCTBYHLLME BOCNNAMEHSALINE
TOKW MPOCTON KOHTPOMNBHOW LenW, KOTopble MoryT GbiTe MCMONb30BaHbl AnA obecnevyeHna pasnuuHbiXx KoaduuneHToB
©Ge3onacHoCTM NpKU NpoBeAeHUKM UCNbITaHUA uenein MY cornacHo Tabnvue F.2

CocTasbl B3pbIBOONACHLIX
MCNbITaTeNbHbLIX ras3oBbIx

KoadhdpumumeHT BesonacHocTn Ansa

BocnnameHsaowmin
rpynn v nogrpynn obopyaosaHus

TOK KOHTPONBHOM

% K o6$$iméosgyxe Mo, | A B Iic
(8,3 +£0,3) % meTana 110—111 1,00 — —_ —_
(5,25 £ 0,25) % nponaHa 100—101 1,089—1,11 1,00 — —

(52 £ 0,5) % Bogopoga 73—74 1,49—1,52 1,35—1,38 — —

(48 + 0,5) % Bogopoaa 66—67 1,64—1,68 1,49—1,53 — —

(7,8 £0,5) % atuneHa 65—66 1,67—1,70 1,62—1,565 1,00 —

(38 + 0,5) % Bogopoaa 43—44 25—258 2,27—2,35 1,47—1,53 —

(21 £ 2 ) % Bogopoaa 30,0—30,5 3,60—3,70 3,27—3,36 2,13—2,20 1,00
((23 : 8:2; D//: :ﬁfﬁgggﬁé 20,0—21,0 523555 | 476—505 | 309—330 | 1,42—153
(70 £ 0,5) % Bopopopa/

(30 £ 0,5) % kucnopoga 15,0—15,3 — S —_ 1,96—2,03
nog gaenenvem 0,22 Mla
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FOCT 31610.11—2025

MpunoxeHue G
(o6azaTtensHoe)

VHMBepcan bHbl€ BbIXOOHbIE XapaKTepUCTUKH

G.1 O6wue TpeboBaHuA

B npunoxeHun G npveegeH MeToq Ha OCHOBE NMPUMEHEHWSA XapaKTepUCTUK MCKPODe3onacHOCTU, KOTOPLIW 3aMeHsi-
€T UCMbITaHUE Ha UCKPEHME NPW NPOBEAEHVN OLIEHKA UCKPOBOIO BOCNNaMEHEHWs MCKpoBe3onacHbIX MCTOMHUKOB MUTaHUs.

XapakTtepucTukn uckpobesonacHoctu npueedersl Ang nogrpynn |IB v IIC. Ona rpynn | v Il u nogrpynne 1A gony-
CKaeTCA UCMOoMb30BaTh XapakTepucTuky uckpobedonacHocTh Ans noarpynnsl [IB B kayecTBe BEPOATHOrO NOATBEPXAEHUSA
nckpobesonacHoCT. XapakTepucTUKM nckpobesonacHocTK Ha pucyHkax G.1, G.2 n G.3 npueeneHbl Ans koadduuneHTa
BesonacHoctK 1,5.

MpumMmevyaHue — XapakTepucTUkK Uckpobe3onacHOCTU B AaHHOM MPUNOKEHUN MOEHTUYHBI XapaKkTepuUcTKamM
nckpobesonacHoctn B FOCT 371610.25. B otnundme ot TOCT 31610.25 xapakTepuCcTUKKM Mckpobe3onacHOCTU B JaHHOM
NMPUMOXKEHUN NPUMEHSIOTCA HE TOMbLKO A8 YPOBHA BMAA B3pbIBO3ALLMTLI «ib».

G.2 JINHeMHBIW UCTOYHMUK

Tpe6oBaHWsa HACTOALLETO NPUMNOXKEHUS A0OMYCKAETCA NPUMEHATL ANA NUHERHBIX UCTOYHUKOB NMUTAHWA, ECINW UX Mak-
CMMankbHoe HanpskeHWe He BLIXOAMT 3a npefenbl XapakTepucTukn nckpobe3onacHocTy AnA NMHENHOro MCTOYHUKA CO-
rmacHo guarpamme Ha pucyHke G.2 unn G.3.

G.3 HenuHeWHbIW UCTOYHUK

TpeboBaHWsA HACTOALLErO NMPUNOXKEHUSA OOMYCKAETCA NMPUMEHATH ANS HEMWHEWHbIX UCTOMHWKOB NUTaHWA (Hanpu-
Mep, C NPAMOYTONBHEIMA UMW TpaneuveBUOHbBIMM BbIXOOHBIMU XapakTepUCcTUKaMu), ecnv cobniogakTcs TPy YCIoBUS:

a) xapaKTepucThka MCKpoDEe30nacHOCTU BbIXOAHOW XapaKTEPUCTUKWM HE JOIMKHA BbIXOOUTL 3a Npedensl xapakre-
PUCTMKK UCKPODE30MacHOCTW ONS MPAMOYroNbHOr0 MCTOYHMKA M3 COOTBETCTBYIOLLEW CXeMbl Ha pucyHke G.2 nnmn G.3.
CnnowHaa cuHas nuHua Ha pucyHke G.1 npegctaBnseT cobol NpMMep BbIXOAHOW XapakTepucTuki ang nogrpynnel 11C;

b) Touka Ha ucnonb3yemom rpadhmke, NpeacTaBnsaloLLLan MakCUMansHOE HaNpPsXXeHNe U MakcumarbHbIN TOK, OOMK-
Ha He BbIXOOWTL 3a Npefernbl XapakTepUCTUKA MCKpoBe30nacHOCTM ANS NMHEMHOTO UCTOYHKMKA Ha COOTBETCTBYIOLLEH ana-
rpamme Ha pucyHke G.2 unmn G.3. NyHKTUpHaA CUHAA NUHKUA Ha pyucyHke G.1 npegctaensaeT coboin npumep OaHHOW TOYKM,
OTHOCALLENCA K CMMOLUHOW CUHEN BbIXOOHOW XapaKTepucTUKe;

C) MakcumarnbHbIe 3HaYEHUSA TOKa KOPOTKOMO 3aMblKaHWA, EMKOCTU U MHOYKTMBHOCTW AOMKHbLI ObITE MEHbLLE 3HaYe-
HWIA, NOMYYEHHBIX HA OCHOBE BhILLIEU3NOXEHHOTO UMW COMMAacHO NMPUNoXeHuo A.
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G.4 XapakTepUCTHUKN UCKpobBe3onacHoOCTH
B nanHom pasnene Ha pucyHkax G.2 n G.3 npueegeHbl npedenbHble XapakTepUcTMKN nckpobe3onacHoCTy.
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1 — npeaeneHas MHAYKTMBHOCTE ANA UCTOYHWKA C NPAMOYTONbHON XapakTepuCTUKON;
2 — npegensHas MHAYKTUBHOCTE AN UCTOYHUKA C NMHEMHOW XapaKkTepUCTUKON

a) Ouarpamma anga aHaveHusa 0,15 mMH
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1 — npepensHas UHAYKTUBHOCTL AN UCTOYHUKA C NPAMOYIONLHOW XapakTepucTUKON;
2 — npegeneHas MHAYKTUMBHOCTL ANS MCTOMHUKA C NMHENHOW XapakTepucTUKO

b) Ouarpamma ans 3HadveHns 0,5 MMM

169

GostExpert.ru
https://GostExpert.ru/gost/gost-31610.11-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70517
https://gostexpert.ru/gost/gost-31610.11-2025?utm_source=pdf&utm_medium=70517&utm_term=page

FOCT 31610.11—2025

8 UsB

50 HO
35

30
70 v

25
100 1o

150 HO
20

200 v

300 HO

15

500 Ho

1MK¢10

2 mxd

5
5 MKD
10 Mk

170

1 — npegenebHas UHAYKTMBHOCTE AN UCTOMHUKA C NPSMOYrONbHON XapakTepucTUKON;
2 — npegensHas MHAYKTUBHOCTE AN UCTOYHWUKA C NUHEMHOW XapaKkTepucTUKON
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c) Ouarpamma ans aHaveHus 1 MM

\
)
[
u IC; 1 mlH
NS
h
\
S
\ ,
& 1
N S >
\ . A :
\ SN AN
\ ."'h- \‘\
\"'-..._ - \‘.
N[\ - Lt
A I\ I - = >
S N
{:"')*c- = hink 2 2
=~ \ === : ::::f: _ \\
b I PN ‘\~
oy | \
\ --—-...._._.- N
N K
— e, ] \.
"-._.k T _-"""‘"-...
ey i il I
N T=l-
\\ \\
B =ty Ll SR mezm P pp—
— \_-‘—— —
""'"'--"'-....____ \\ B e e
—"."'-r-......_=._ — [ \
o el e SN .
"‘a________-_-- C - -g-,__—__‘ el S ) W :\_
- —-""""---......__“__; —-...\"-..
L e e R
= === = = = - —r= R e
5 100 150 200 A
0, M.


https://gostexpert.ru?utm_source=pdf&utm_medium=70517
https://gostexpert.ru/gost/gost-31610.11-2025?utm_source=pdf&utm_medium=70517&utm_term=page

roCT 31610.11—2025

m
3
40
I HEEN
LY IC; 2 MM
A
A
Y
35 3
3
\
50 HY o 2
\[>A ] \
N\ [+ N
30 \ s
N 3
\ T4 \
70 r i \\
\ L - oL s N 2
~ " \
25 = i
\ ...""-- - \
om0 |l LN Fedd LI
\ K[ rrFeil _ ik \\
15010 1N }.\%.___ Ta==l L
200 HO 20 i IN—N A :
\'h.._\\ \\- = + %
\ \ T b - - \
- N
"h... \
300 Ho o 3
=N Y
15 RS (TTTT95
\‘\ N 1 e \‘
\.\ N A\
500 o B s g e Y 1 L O Y \‘ N
e T~ NN L R
~ b i T -l
1 MkD e
e, - -'h\ S
o, [ \- N
"...__“-.. ‘\\ ‘\ "
2 MKD — B [ b
N 1T I e el oy ‘“ﬁ.\%
5 MK¢ ) o e i N O e e e e B B -::-.;h-s ) ‘\\
--E_
10 M ===t F T CEE P S,
0 >
0 20 40 60 80 100 120 140 £, mA

1 — npenenbHas MHAYKTUBHOCTb ANA UCTOYHKUKA C NPAMOYTONEHON XapakTepucTUKON;
2 — npefenbHast UHAYKTUBHOCTL ANA UCTOYHMKA C NMMHERHON XapakTepucTUKor

d) Ouarpamma Onsa aHadeHua 2 MM
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1 — npegeneHas MHAYKTMBHOCTL AN UCTOMHWKA C NPAMOYrONbHON XapakTepucTUKOW;
2 — npepenbHast MHAYKTUBHOCTE AN UCTOYHWUKA C NUHEMHOW XapakTepucTUKON

e) Ouarpamma ang aHaveHus 5 MM

PucyHok G.2 — lNpefenbHble xapakTepucTukM UckpobesonacHoCTH
A YHUBEPCAanbHbIX XapakTEPUCTUK UCTOYHMKOB NTanusa — nogrpynna lIC
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1 — npenenbHasi UHAYKTUBHOCTL ANS UCTOYHMKA C NPAMOYTONbHOW XapakTepUCTUKON;
2 — npefenbHasa MHOYKTUMBHOCTL ANS UCTOMHMKA C NMUHENHOW XapakTepuUcTUKoN

a) Anarpamma gna aHavenma 0,15 mIH
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1 — npegenbHas UHAYKTMBHOCTb AN UCTOMHWMKA C NPSAMOYrONbHON XapakTepucTUKON;
2 — npegensHast MHAYKTUBHOCTE A1 UCTOYHMUKA C NUHEWHOW XapaKkTePUCTUKON

b) Anarpamma gns sHavenua 0,5 MM
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1 — npeaenbHas UHAYKTUBHOCTL AN UCTOYHUMKA C NPAMOYTONbHOW XapaKTepUCTUKOM;
2 — npepenbHas MHAYKTUMBHOCTL ANA UCTOMHUKA C NMHENHOW XapakTepucTUKon

¢) Qmarpamma gnsa 3HadeHnst 1 mMH
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1 — npepensHas UHAYKTMBHOCTb AN UCTOMHMKA C NPSIMOYTONbHON XapakTepUcTUKON;
2 — npegensHast MHAYKTUBHOCTE AN UCTOYHWKA C NUHENHOW XapakTepucTUKON

d) Ouarpamma ans 3HaveHus 2 MM
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1 — npenenbHasi UHAYKTUBHOCTL ANS UCTOYHMKA C NPSMOYTONbHOW XapaKkTepUCTUKON;
2 — npegensHast UHAYKTUBHOCTL AR UCTOYHKMKA C NTMHERHON XapaKTepucTUKOr

e) Ouarpamma ans 3HadeHus 5 MM

PucyHok G.3 — lNpenenbHble XapakTepUcTUKKA MCKpobe3onacHOCTH
AN yHUBEpCcanbHbIX XapakTePUCTUK MCTOYHWKOR NUTaHMA — noarpynna 1B
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Mpunoxenne H
(cnpaBo4Hoe)

MpuMepbl MAPKUPOBKU

H.1 O6wwne TpeGoBaHuna

B maHHOM pasgene npvBefeHsl NpUMepsbl MapKUPOBKK.

LaHHaa uHdopmMaumsa ykasaHa ang yaobcTea nonb30BaHUA HACTOALMM CTaHAAPTOM U He ABNAeTCA NoATBepKae-
HUEM TOrO, YTO YKa3aHHbIe U3Oenusa NpoLUny Npouenypy NoATBepXXAEHUA COOTBETCTBUA NONOXUTENBHO. Mioboe CxoacTBO
C peanbHbIM M3OENMEM COBEPLLEHHO Cry4aHo.

H.2 UckpobesonacHoe yCTPOUCTEBO, NPUMEHAEMOe CAMOCTOATENLHO (AaBTOHOMHOE)
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OEx ia llIC T4 Ga
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M HULOT (opeaHu3zayus)
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Ly 20 MIH C, 4,6 MKk®D
unu

Lo/Ry: 20 MKITH/OM

60klMas<P 110 kMNa

<
amb =
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H.5 CBAzaHHOe YCTPOUCTBO, 3aljMlleHHOe B2PbIBOHENPOHULIaeMOW 060NOYKON

PIZZA ELECT. SpA (opaaHusayus)

Tun 6789

3aeogckoi Homep 12345

1Ex db [ia Ga] IIB T6 Gb
XXXX X XXXXX/XX (Homep cepmucbukama)
U,:250B P,:0,9Br

U, 368 1,100 mA

Co: 0,31 Mk® LO: 15 MmlH

H.6 UckpobezonacHoe yCTPOWCTBO C YPOBHEM BMAA B3pPbIBO3aLMUThI «ic»

M HULOT (opeaHusauus)
NMPEOBPA3OBATEIb TUMA 12A
3aBogckoi Homep 12345

Z2Exic 1IB T4 Gec
XXXX X XXXXX/XX (Homep cepmucbukama)
U;:28B C =0

H.7 UckpobeaonacHoe yCTPOMCTBO C YPOBHEM BUAAa B3PbIBO3aWMTEI «ib» ¢ BbIXOAHLIMU NapaMeTpamMu,
COOTBETCTBYHLUME YPOBHIO «ia»

PRAHA ELECT

Mpeobpa3zoeatens TuNa f ¢ OTAENbHLIM YYBCTBUTENBHBIM KOMMOHEHTOM
3aeoackoi Homep 12345
1Exib [ia lIC Ga] IIB T6 Gb

XXXXXXXXXXIXX (HoMep cepTudomkaTta)

Ui:SOB U,:568B
1;:93 MA P,:0,014 Br
L;:0,01 mlH l,:10 MA
C,.: 0,031 mkd LO 10,15 mlMH
C,: 35 mkd
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H.8 UckpobesonacHasa cuctema noneBou WKHbI (FISCO)
H.8.1 UcToYHMK nUTaHnA

WMeTodnuk nutanma FISCO

U,:250B

[Ex ia Ga] lIC

John Jones Ltd

SW99 2AJ UK

Twn: DRG OOl

-20°C=T,=+50°C
XXXX X XXXXXIXX (Homep cepTudpmkarta)
3aeopgckon Homep: 014321

H.8.2 MNoneBoe ycTpOWCTBO

[Moneeoe yctpoincteo FISCO

OEx ia liIC T4 Ga

Paul McGregor plc

GL99 1JA UK

Tun: RWS 001

-20°C=sT,=+60°C
XXXX X XXXXXIXX (Homep cepTudmkaTta)
3aBopgckon Homep: 78745A

H.8.3 OkoHeuyHoe cornacywllee yCTPOMUCTBO

OkoHe4vHoe cornacytollee yctporcteo FISCO
OExia lIC T4 Ga

James Bond plc

MK45 6BY UK

Tun MI5 007

XXXXXXXXXXIXX (HoMep cepTudpmkaTta)
3asopackor Homep: 012345
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H.8.4 NoneBoe YyCTPOUCTBO C ABOWHOW MapKUPOBKOW

roCT 31610.11—2025

A McTavish plc GL 98 1BA UK

Tun RWS 002

-20°C=T,=+60°C

XXXXXXXXXX/XX (Homep cepmucdbukama)
3asoackoi Homep: 060128

Moneeoe yctponcteo FISCO
OExiallC T4 Ga

OExia llC T6 Ga l: 200 mA
U:28B Ly 10 mxlH
Ci:3HO P:12Bt
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MpunoxeHwe |
(cnpaBo4Hoe)

Cxema UcnbITaHUI oBonovyek UnNu 4yactein obonovek

Ha pucyHke |.1 nokaszaHa cxema UcnelTaHuid, Heobxoaumblx ans obonoyvek 1 vyactein obonoyek nckpobesonacHoro
YCTPOWCTBA, ecnu TpeboBaHWs K pacCTOSIHWMAM COOTBETCTBYIOT Tabnuvue 7.

| Yerpoictao cooteeTcTyeT Tabnuue 7 (6.2.2)

|

v
O6ono4ku ans QOGonoyky gna uekpofeaonacHoro YeTpoicTea nogrpynnsl |IC (6.2.4)8
uckpoBesonacHoro
YCTPOWCTBA MPYTNbI * ‘ ‘ ‘ *
I, 1un n i
B v n?grpyn A PasneneHus, Paaneny- Pasgenm- Paanenetius, PasfqeneHus,
S EAHHOLD SAILMLLGHHBIE TemnbHbIe TenbHble PECTIONOKEHHBIG | an)) 1) @HHLIE
yCTpOWCTE AN NOKPLITUEM paccToAHMA PAcCTOAHUA HaBHYTROHHWX oGono4keit
e (cM. 6.5.6.5) uepea uepea wios®
BANNBOHHbIA TBEPAYID MHOTOGTIONHON
KoMnayHz HSOMALMIO neYaTHoI nnaTel
{cm. 6.5.6.2) {cMm. 6.5.6.3)
v ¥ ' v v
TpeGoBaHuA kK
Wcneitanne cpaceinaHuem cornacHe FMOCT 31610.0 aons nepeHocHom unu I'OOCD'lr'nI:‘IciLO.O
nepcoHansHore oGopyaesaHus® Tabnuue 1°
\ 4
He meHee IP2X cornacHo FOCT 14254° He menee IP5X
cormacHo
{Tpebyeman cTeneHb 3aLNTLI ByAer OTNM4aTLCA B 3aBMCMMOCTH OT HASHaYeHWA) FocT 14254
@ WcneiTanua o6onoyku cornacHo FOCT 31610.0 He TpebyIOTCA, 8CMH HBT BHYTPEHHUX PasfeneHu i, oT KOTOpbIX 3a8BWCHT
uckpobesonacHocTb. [JaHHOEe YGNOoBUE NPUMEHAETCSH AaXe B TOM cnyyvae, ecnu oGonovka Heobxoguma Ans  obecneueHuA
McKpoBe30nacHoOCTH No APYTUM NPUHMHAM, HaNpUMep MCKIOHEHWE NbINK NS COOTBETCTBUA TPeGoBaHMAM K TENNOBOMY
BOCNIAMEHEHUIO.
bB NYHKTe No UcneITaHuAM obonodek cornacHo FOCT 31610.0 onpegeneHo MMHUMANEHDS® KONMWYecTBo obpasuos,
KOTOPLIE MOXHO MCMNONb30BaTh; ABa obpasla ANA METANNMMECKMX, CTEKMAHHBIX UK KEpaMuecknx obornovek unu
vyacTeid obonoyek, nubo No Apa UNW YeTkipe 0GpasLa aAna HeMeTannW4eckix obonodek NK YacTei obonovex.

PucyHok |.1 — WcnbiTarus pazgenuTenbHbIX paccTosHUI obonoyek
unn yacten obonodek cornacHo Tabnuue 7
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Ha pucyHke |.2 nokazaHa cxema WUcnbiTaHui, HeobxoauMblx Ansg obornodek U yacter obonovek nckpobesonacHoro
YCTPOWCTBA M CBA3aHHLIX C HAM YCTPOWCTB, ecrn TpeboBaHnsa K paccTOsHWIO COOTBETCTBYIOT Tabnuuam 8 u 9.

YetpoicTeo cooTeercTByeT Tabnuue 8 unu 9 (6.2.3)

y

0OB6ono4KM McKpoBesonacHOro YCTPOMCTEA M ANA CBAIAHHOM YCTPOWMCTEA ANA BCeX rpyrnna

v v v

v b v
ObopynoeaHue ¢ PasgeneHus, Paanenu- Pasgenu- PasgeneHus, PaspensHus,
OrPaHMMEHNAMM MO 3alMIIeHHbIe TenbHLIE TeNbHbIe pRCTioNaHHND 3aALMILISHHDIS
YCTAHOBKE W NOKPLITHEM PAcCTOAHWNA paccToAHNA Ha BHYTPEHHUX oBono4Koi
MCTIONBSOBAHNIC B (cMm. 6.5.6.5) yepes yepes c"‘”'"ﬁ .
cpedaX co cTeneHbk 3NMBOMHBIN TEOPOYIO ng:mon::m
sarpaaHeHuA 2 unu 1 KoMnayHa M30MNALUIO
no FOCT IEC 60664-1 (cm. 6.5.6.2) {cM. 6.5.6.3)
¥ v v v v v
Wenbitanve cBpaceiBaHmem cormnacHo FOCT 31610.0 ana nepeHocHOro nnu ;5%6;;?2';3 '5
b .
nepcoHaneHee oGopynoeaHua
cornacHo
Tabnvue 1°

A

He meree IP2X cornacHo FOCT 14254°

{TpeGyemas cTeneHb 3alWThl GyQeT oTNMMaTbLCA B 3aBMCUMOCTU OT Ha3HaYEHWS )

He meHee IP54
cornacHe FOCT
14254 "

|

|

TpeﬁOBaHHﬂM K TennosoMy soCnnamMeHeH!o.

A enbiTaHKus oBoroHM cormacHo FOCT 37670.0 He TpeByIoTCA, @CN HT BHYTPOHHUX PasneneHud, oT KOTOpbIX
3aBucuT MckpobeaonacHocTs. [laHHoe yenoBue NPMMEHASTCA O2Ke B TOM clydae, ecni oSonodka HeobGxoguma ans
ofiecneyeHns MckpobBe3onacHoCTH No APYTMM NPUYMHAM, HEMPUMER MGKITICHEHME MBI 4717 GOOTBETGTBUA

P B nyHKkTe no ueneiraHuaM oGonoyek comacto FOCT 31670.0 onpeeneHo MAHVMANBHOS KONMHesTBO 0GpasLos,
KOTOpble MOXHO HCMONb3oBaTL, ABa obpasla AN MeTannMYeckux, cTeKNAHHBIX MK KepaMuyeckux oGonodek unu
vactei obonovek, nbe no ABa unW YeTbipe oGpasua Ans HeMeTann14eckx obonoMek UNK YacTel obonouexk.

PucyHok 1.2 — McnbitaHnsa pasgennTensHbix obonodek
1Ny YacTten obonoyek cornacHo Tabnuue 8 unu 9
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Mpunoxenue OA
(cnpaBo4Hoe)

Brnok uckposawuTbl Ha CTaGMnHTpOHaX

OA.1 Bnok uckpozawmnTel Ha ctabunutpoHax (BMC) npeactaBnser cobon y3en 3aKoHYEeHHON KOHCTPYKUWMW, YO0B-
netsopstowen TpeboBaHmaM HacTosAwero ctaHgapta. OH CnyXWT B Ka4eCTBE Pa3fenvTenbHOro KOMMOHEHTa Mexay 1c-
Kpobe3onacHeIMKM 1 MCKpoonacHelMu Lenamu. BAC cocTounT M3 LWyHTUpYoLWWX CTabunMTpoHOB M NOCNEAOBATENLHO BKIO-
YeHHbIX Pe3MCTOPOB UMK Pe3UCTOPOB K1 NpegoxpaHuTeneit (pucyHok A, 1). Bce komnoHeHTsl BUC gomkHel NpeacTaBnaTh
coboi eguHbIA Hepa3BbopHbLIA Briok, 3anUTblil KOMNayHAO0M, YCTOMYMBBLIM B YCMOBUAX 3KCNTyaTaunin.

[A.2 Ha nepemeHHoM Toke npuMeHaeTcsa cxema BC co BcTpeyHo BKNKYeHHbIMY cTabunutpoHamu (pucyHok JA.16).

[OA.3 B yactHom cnyyae B BUC moxet otcyTeTBoBaTh BannacTtHelli peanctop R2 (pucyHok [JA.1B).

[OA.4 MolHOCTb, paccerMBaemasn pe3vcTtopoM R1, onpedenserca MCXO4s U3 penma C 3aKopodeHHbIMU cTadbumnun-
TpoHamu. MoLwwHocTe, paccenBaemasi pe3anctopom R2, onpegensieTcs no opmyne:

UZ
p>2_.15, (AA.1)
R2

roe U — HanpsxeHve Ha ctabunutpone V1, B.

OA.5 Lenb BUC, He cogep:allan npeqoxpaHUTENa UMK pe3ncTopa, A0MKHa 3a3eMNATbCS.

[OA.6 [onyckaetcs He 3a3eMnaATh Lenb Broka MCKpo3aLMUThLl MPKU YCIOBKUM, YTO MYTK YTEYKM U 3MeKTpUYeckue 3a-
30pbl MEXY CBA3aHHLIMU C HUM UCKPOOMACHLIMU LENAMWU U 3EMMEN HE HIKE 3HAYEHUI, yka3aHHbIX B Tabnuue 6 HacTo-
Alero cTaHgapTa.

OA.7 VickpoBeaonacHOCTb aNEKTPUYECKMX LIENEN C YPOBHEM BMAA B3pbIBO3aLWNTEI «ib», «ic» obecnevnsaetca BMC
(pwvcyHok JA.1 a, 6, 8), UMELWMMK ransBaHU4eCKyt0 CBA3b ToveK 1, 2 ¢ ceTeBbIMK TpaHcdopMmaTopamm obLLero HasHave-
HWUS, YOOBNETBOPSAIOLWMMY YCINOBUSM 3KCNNyaTaumm.

[A.8 WckpobeszonacHOCTL aneKkTpUYeckMx Lenen ¢ ypoBHEM BMAa B3pblBO3aLlLMThl «ia» obecneynBaetcsa bBUC (pu-
cyHok A.1 2, 8), ycTaHaBMMBaeMbIMW BHE B3pPLIBOOMNACHbLIX NOMELLEHWIA, UMEeHLWMMW CBA3b ToMeK 1, 2 ¢ ceTeBbIMU TpaHC-
chopmaTopamu 06LLEro Ha3HaYeHUs, KOHCTPYKLUWS U 3NEeKTPUYECKME napaMeTpbl KOTOPbIX YA0BMNETBOPSAIOT YCIOBUAM 3KC-
nnyaraumu.

0A.9 YcTpoitcteo ansa npucoeguHenus BUC (cormacHo [A.8) K 3a3eMneHnto 4omKHO AyOnnMpoBaTbecs U, COBMECTHO
C 3a3eMMALMM NPOBOAOM, paccunTbiBaTbcA Ha 10-KpaTHBLIM HOMUHAMBLHBLIM TOK MpefoXpaHUTENEN, YCTaHOBMEHHLIX B
BWC. OHM JOMKHBI BEIAEPKUBATE MEXAHWYECKUE HArPY3KW, BO3MOXKHLIE B YCNOBUAX IKCMMyaTaLuu.

0A.10 B BNC (pucyHok A.13) HanpsxeHue cpabatelBaHusa ctabunutpoHor V1, V2, 4omKHO BbITh BhILLE, YeM cTa-
BunuTtpoHoB V3, V4, a MolHOCTL, paccenBaemMasn peauctopamu R1, R3, paccunTeiBaeTcs no popmyne:

P

2
> Ag 15, (0A.2)

rne AUZ — pasHocTb HanpsikeHWi cpabaTbiBaHus ctabunutpoHos V1, V2 u V3, V4, B;
R — conpotuBneHue pesvnctopos R1, R3, Om.

OA.11 BUC no OA.7 n OA.8 gomnxHbl BbITh paccyMTaHbl HA NonagaHue B TOMKW 1, 2 HanpsbkeHUsa CeTu.
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1 A R R2 3 1 F1 R ViR2 3
a Wi 6 V2

o o o o
2 -~ 4 2 - 4
1 A ™M Vi 3 1 M ™ VIR2 3
e 2

o o

2 4 2 F2 R3 R4 4

a — cxema bnoka ¢ GannacTtHelM pesuctopom; 6 — cxema Onoka ¢ 6annacTHeIM Pe3nCTOpPoM AN NEepemMeHHoOro Toka, 8 — cxema
6noka bes GannacTHoro pesncropa; 2 — cxema 0noka Ans nepemeHHoro Toka ¢ annacTHeIMKM Pe3McTOpaMM U 3a3eMINeHHol cpeaHen
TOYKOW CTabunuTpoHoB; d — cxema Bnoka Ana nepemMeHHoro Toka ¢ BannacTHbiMK pesucTopamu ¢ aybnupoBaHuem cTabunmuTpoHoB
W 3a3eMMeHHO Ux cpegHen Todkon; 1—2 Kk uckpoonacHol uenu; 3—4 k uckpobesonacHow uenw; V1, V2, V3, V4 — wyHTupyowme
cTabunutpoHsbl; F1, F2 — npepoxpanuTtenn; R1, R3 — orpaHnyuntensHele pesnctopsl; R2, R4 — GannacTtHble pesncTopsl

PucyHok JA.1 — MNpuHUMnManbHble anekTpuyeckme cxemMbl BNoKoB MCKpo3aLWmMTel Ha cTabunuTpoHax
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Mpunoxexune b
(cnpaBo4Hoe)

MeTogouka onpefeneHUA BOCNNMaMeHAKOLWMWX TOKA U HANPSKeHUA.
HOCTPOEHME XapakTepUucTUK MCKpOSESOHaCHOCTH

OI'IpE,D,EHEHMB BOCMNNaMeHALLEero Toka (,D,J'I}'-l OMWYECKON UMK MH,ElyKTMBHOﬁ LI,EI'IVI) nnn BoCnnameHAawLWero Hanpsa-
KeHna (,EI,J'IH eMKOCTHOW LI,EI'II/I) NMPpon3BOONTCA C NOMOLLbH YCTAHOBOK OJ1A NPOBEAEHNA KOHTPONbHbIX WCMbITAHWA ANEKTPU-
YecKuX uenen Ha MCKDDGBBOI’IBCHOCTb.

[0B6.1 OnpegeneHve BocnnamMeHsOLWEro ToKa

06.1.1 B uccnegyemoi ueny NocTOSHHOMO UMW NEPEMEHHOrO TOKa NpY 3a4aHHOM MOCTOSHHOM HanpskeHwn (ana
OMWYECKOW Lienn) Unm npy nocTOAHHOM HanpshkeHWW 1 WHOYKTUBHOCTY (4Ns MHOYKTWBHOW Lienu) onpeaensieTcs TOK, Bbl-
3bIBAOLLMI BOCMNaMEHEHUE CMECH C BEPOSTHOCTBI (2+5) - 1071 (1-a Touka); 1072 + 10" (2-9 Touka) u 1073 + 1072
(3-a Touka).

[0B.1.2 MNo nony4yeHHLIM TpeM 3KCMepUMEHTanbHEIM TOYKaM B MPAMOYTONLHON CUCTEME KOOPAMHAT C paBHbIM flora-
pudmmdeckuM Maclitabom no ock abecunce M opavHat cTponTca 3aBrucumMocTe P = f(I). Mo ocy opavHaTt oTKnagbiBaeTca
nory4YeHHas BEPOATHOCTb BOCMNAaMEHEHWSA, a No ocKu abcuncc — COOTBETCTBYIOWNIA el ToK. B cnyyae, korga no Tpem
TOYKaM NOCTPOEHWE MPAMOM NUHUM 3aTPYAHEHO, B MPOMEXYTKE MEXOY MMEHLMMUCA HaXoOAT eLle HECKONbKO TOYeK
(1—2 wr.) TeM xe cnocobom.

[06.1.3 MpaAMyio nuHKUKO 3aBucuMocTi P = f (1) npogorkarT A0 nepecedeHnss ¢ ocbio abCumce rnpyu BEpPOATHOCTK
10-3. Tok, COOTBETCTRYIOLIMIA TOUKE NEPECEYEHNs, NPUHUMAETCS B KAYECTBE BOCMNNAMEHSIOLLErO.

[06.1.4 [1na pacyeTa BEpPOATHOCTX BOCMMNAaMEHEHWA B KAXO0W SKCNepUMEHTansHOW TOYKEe JOMKHO BbITe Nony4eHo
He MeHee 16—20 BocnnameHeHWU cmeck. BeposaTHOCTE BOcnnameHeHWs onpenenseTca no opmyne

p=1, (0B.1)
n

roe m — KOInn4yecTBO BOCMMaMeHeHUn CMecH;
n — obuee KonuM4yecTeo NPOU3BEOEHHbBIX HCKPEHMﬁ.

[0B6.2 OnpegeneHve BOCNNaMeHsHOLWEro HanpsiKeHus

[0B.2.1 B uccrnenyemoi Lenu NOCTOAHHOIO MM NePeMEHHOr0 TOKa MpW 3a4aHHOM MOCTOSHHOM 3HAaYeHWW eMKO-
CTW W NOCTOSHHOM COMPOTUMBMNEHUW Pa3pAOHOrO pPe3ncTopa yCTaHaBNUBAKTCA TaKUe HAMpPshKeHWs, KOTOPLIE BbI3bIBAKOT
BOCMNameHeHue cMeck ¢ BepoaTHocTamu (2+5)-107T; 1072 + 10~ n 1073 = 1072, aHanoruyHo TOMy, KaK aTo yKasaHo B
06.1.1— [0B.1.3 HacToAwero npunoxeHus.

[0B6.2.2 Mo nony4eHHbIM gaHHBIM CTpouTca 3aBucumMmocTe P = f (U) aHanornyHo [B6.1.2 HacTosLwero npunoxeHus.
Ho npw aTom no ocu abecumce OTKNaabIBalnTCa HanpsiXeHus.

[6.2.3 Touka nepecedeHus NOMyYEeHHOM NPAMOIA NMHUKM C ocklo abeuuce npu BepoaTHocT 1072 npuHuMaeTcs 3a
BOCMNNameHsilllee HanpsaxeHue. PacyeT BepodTHoCTen NpousBoauTca aHanoruydHo [16.1.4.

[0B.2.4 MNpw onpenenelyn BOCMNaMEHALWMX HANPSKEHWI Be3 OTKMIOYEHNS EMKOCTW OT MCTOMHMKA 3apaaa, TOK B
3apsgHoi uenu gomkeH 6uiTh He Gonee 2 MA. Mpu onpegeneHni BOCNNAMEHSIOLLENO HANPSXKEHUS C OTKMHOYEHUEM EM-
KOCTM OT MCTOYHUKA 3apaga, HeobxoauMmMo cnefuTs 3a TeMm, YToDbl MOOKIHYEHWE 3aPSHKEHHOW EMKOCTM MPOUCX0AMMO B
MOMEHT Pa30OMKHYTOr0 COCTOSIHUA KOHTaKTOB MCKPOOOpa3yLLlero ycTpoicTea.

[B.2.5 Mpadvkv nonyyaemblx 3asucumocten P = f (1) unu P = f (U) , a Takke anekTpuyeckue cxembl, Ucnornbaye-
MblE ANF UX NONYyYEeHWs], NoKasaHsl Ha pucyHke 1.

Yron HaknoHa npamon P = f () unu P = f (U) x ocu abcumce BeluucnsieTca no popmyne

_lgh, -Igh,

t
o8 lgls —lgly

(0b.2)

rae P,, P, — nony4eHHble BEPOATHOCTU BOCMNIAMEHEHUS;
I4, I; — coOOTBETCTBYIOLME MM TOKW (HANPSHKEHNS ) NOMKNTaHNA.
06.3 YnpolweHHbIA MeTOoA onpeaerieHMA BocnnaMeHAKLWMWX napaMmeTpoB

06.3.1 Ecnun xapakTep vccneayemMon Leny U3BecTeH, a Takke W3BeCTeH Yron HaknoHa (fge) Ang OaHHOro MCKpo-
06pa3syoLLero yCTpPOWUCTBA U aHanorn4yHoW Uenu, To onpedeneHne BOCNMaMeHSWMX napaMeTpoB (ToKa Unk HanpsKe-
HWUA) MOXET BbITb BbINOMNHEHO MO OAHOW 3KCNepUMeHTaneHOW Todke. BeinonHsioT 310 cnegyowmum obpasom.
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Tabnuua [Ob.1 — OnpeneneHve BOCNNAMEHSALWMX NapaMeTPoB (TOKa UKW HaNPsKEHUS) MOXKET OblTb NPOM3BEOEHO
no OJHOWN 3KCNEPUMEHTaNbHOW TOYKE

BZ?;;.?SE?:?.:. MepecueTHbli koadhduumeHT K npu P = A - 1073, dns A*, paBHoro
e
nacHocTu 1,5 2 3 - 5 6 7 8 9
i 0,91 0,85 0,784 0,728 0,69 0,66 0,626 0,608 0,605
77°30° 0,914 0,857 0,785 0,725 0,698 0,67 0,628 0,619 0,61
78° 0,916 0,862 0,788 0,736 0,698 0,68 0,656 0,636 0,625
78°30° 0,918 0,87 0,8 0,759 0,72 0,69 0,672 0,654 0,64
79° 0,924 0,874 0,806 0,774 0,731 0,698 0,684 0,669 0,663
79°30° 0,927 0,88 0,815 0,779 0,74 0,71 0,695 0,68 0,67
80° 0,93 0,89 0,885 0,824 0,784 0,752 0,709 0,69 0,678
80°30° 0,932 0,89 0,832 0,804 0,763 0,735 0,721 0,705 0,681
81° 0,934 0,895 0,841 0,824 0,774 0,749 0,733 0,72 0,705
81°30° 0,939 0,901 0,85 0,824 0,784 0,761 0,744 0,73 0,72
82° 0,944 0,908 0,859 0,824 0,799 0,774 0,76 0,74 0,735
82°30° 0,947 0,913 0,865 0,834 0,798 0,784 0,757 0,745 0,74
83° 0,951 0,918 0,872 0,845 0,798 0,785 0,758 0,75 0,745
83°30° 0,953 0,923 0,881 0,858 0,82 0,804 0,786 0,773 0,767
84° 0,956 0,928 0,89 0,862 0,842 0,824 0,814 0,796 0,79
84°30° 0,959 0,933 0,90 0,874 0,856 0,837 0,827 0,813 0,807
85° 0,962 0,938 0,91 0,880 0,87 0,85 0,84 0,83 0,824
85°30° 0,966 0,94 0,918 0,897 0,88 0,864 0,85 0,846 0,839
86° 0,97 0,95 0,926 0,908 0,89 0,879 0,87 0,862 0,854
86°30’ 0,975 0,957 0,934 0,919 0,9 0,893 0,888 0,874 0,872
87° 0,98 0,964 0,942 0,930 0,91 0,908 0,900 0,896 0,89
87°30° 0,982 0,967 0,951 0,94 0,927 0,921 0,918 0,912 0,906
88° 0,984 0,972 0,96 0,95 0,944 0,935 0,93 0,928 0,922
* 3Havalwasn yudpa B 0603HaYEHMM NOMYYEHHOW BEPOATHOCTH.

[6.3.2 B uccnegyemMoit Lenun yctaHaBnMeaeTca Takol Tok (f) (Ona oMUYecKor unum MHAYKTMBHOW LUEnu) v Hanps-
weHue (U) (Ans eMKOCTHOI Lenu), KoTopkle BbI3bIBAIOT BOCNNaMEHEHWE ¢ BepoaTHoCTIo (1,5+9)-10-35.

065.3.3 Mo tabnuue 6.1 HaxoguTca nepecyeTHbIM KoadduumeHT K Anst COOTBETCTBYHOLLEro yrna HaknoHa BepoaT-
HOCTEW XapakTepMCTUKK McKpobesonacHOCTH (¢) U MONYYEHHOIO 3Ha4YeHNA BEPOATHOCTI BOCMTAMEHEHNS.

BocnnameHswoWwmi napameTp onpegensaetcs no opMynam:

Ig =K, (0B.3)

fo= KU, (0B.4)

roe lg Ug — BOCMNaMeHsoLLME TOKU UMK HAMPsKEHWUS, COOTBETCTBYIOLME BEPOsiTHOCTH 10-3;
[; U — ToKun unu HanpsxxeHus.
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Mpumep — B pesynbmame 3Kkcrepumerma 6bifo ycmaHoeseHo, Ymo & uccredyeMoll 3nekmpuyeckol
uenu npu moxe (l), pagHom 100 MA, nonyuaemcs seposmMHocme gocnnameHeHus P = 4-10-3. Mpeduidywumu
3KCrepuMeHmMamu ycimaHoesIeHo, Ymo ucrnonb3yemMoe UcKkpoobpaz3syroujee ycmpolicmeo 1A aHano2uyHoll yenu
daem y2051 HaK/TIOHa eeposimHOcmell xapakmepucmuku uckpobeszonacHocmu, pasHbil 85°30°. (¢ = 85°30°). INo
maénuuye ons amozo yena Haxodum K = 0,897. Omcroda eocnnaMeHsOW Ul MoK, coomeemcmsyouuil eeposm-
Hocmu 1073, pasen

Iz = 0,897 - 100 = 89,7 = 90 MA

0B.4 XapakTtepucTUKU UCKpODGEe30nacHOCTH

[0B5.4.1 XapakTepucTUkn Uckpobe3onacHOCTU CTPOATCA B NPAMOYrofsHOW cUCTEME KoopauHaTt ¢ norapudMmuyeckum
MaclTabom. kcnepMMeHTansHbLIE TOUKM (BOCNNaMEHSAOLLME NapaMeTphl) oNpeaensanTea ANna uenen ¢ MHOYKTUBHOCTLIO!
1,10, 100 mkl; 1, 10, 100 mI"; 1, 10 T m T.4. K ¢ emkocTbio 100, 1000, 10 000, 100 000 nd; 1, 10, 100 MkP M T. A.; C
paspagHbiMu pesnctopamu 1, 10, 100, 1000 Om u T.4. BENnynHbl HANpPAXEHWS MPUHUMAKTCA MCXoaa U3 yaobCcTe X aanb-
Hewnwero ncnonbaoBaHusa. ObbIYHO 310 7,5; 15; 24; 30; 45; 70; 120 B.

[0B.4.2 Ha pucyHkax B NpuUnoXeHun A NpuBedeHbl 3aBMCUMOCTA MUHUMAaSIbHbBIX BOCMITAMEHAILLMX TOKOB 1 Hanpsi-
KEHWIA ONSA BCEX NPEACcTaBUTENBHBIX B3PLIBOOMNACHBIX CMECEN ONTMMAnNbLHOMO COCTaBa, NoMyYeHHbIE C MOMOLLBLI YHUDU-
LIMpoBaHHoro UckpoobpasyloLlero ycTponcTea.

XapaKTepucTUKuU NpuBedeHb! K BeposTHocTH P = 10-3,

[ns onpegeneHusi No xapakTepucTukam uckpobezonacHoro 3HadeHnsn Toka (HanpsikeHust) Heobxoaumo ansa 3afaH-
HbIX 3NEKTPUYECKUX MapaMeTpoB LENW onpeaeniTe MUHUMArbHbIA BOCMIaMEHSOLWNNA TOK (HANpsSXeHWe) Ana 3agaHHon
B3pLIBOOMACHOW CMeCcH 1 3aTeM pasgenuTb ero Ha koadduuneHT nckpobeaonacHocTK, T. e. Ha 1,5.

Mpwn pacyeTe Leneil NnepeMeHHOro Toka HeobXoauMO NPUHMMAaTEL aMMNUTYAHLIE 3HAYEHUA TOKa U HanpsKeHus.
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OkoHyaHue mabnuuesl JA. 1

roCT 31610.11—2025

MpunoxexHwne OB
(cnpaBo4HOE)

CBe,D,EHMﬂ O COOTBETCTEMWU CCbINOYHbIX MEXrocynapcrteeHHbIX CTaHOapTOB
MeXxOgyHapoadHbIM CTaHAapTaM, NCNONb30BaHHbLIM B Ka4eCTBe CChINOYHbIX
B NTPpUMEHEHHOM MeXAOyHapoaAHOM CTaHOapTe

Tabnwuua OB.1

OBosHaveHWe cCblNoOYHOro CreneHb OBosHaveHne 1 HaMMEeHOBaHWe CCbINOYHOro
MEXrocynapCcTBeHHOro ctaHgapTa COOTBETCTBUA MexXayHapoaHoroe ctaHgapra

[OCT 31610.0—2019 MOD IEC 60079-0:2017 «BapeiBoonacHble cpegbl. Yacte 0. Obo-

(IEC 60079-0:2017) pynosaHve. Obuwue TpebosaHna»

FOCT 31610.7—2017 MOD IEC 60079-7:2015 «BapeieoonacHble cpefbl. Yacte 7. O6o-

(IEC 60079-7:2015) pygoBaHue. [NoBbllWeHHasn 3aliMTa BUaa «e»»

[OCT 31610.25—2022 MOD IEC 60079-25:2020 «BapbiBoonacHele cpeapl. HYactb 25. Wc-

(IEC 60079-25:2020) kpobesonacHble aneKTpUYecKne CUcTEMbI»

FOCT 27473—87 NEQ IEC 60112:1979 «Matepuansl aneKkTpou3onsLUMoHHLIE TBEp-

(M3K 112—79) Able. MeToq onpegeneHusi CpaBHUTENBHOMO U KOHTPONBHOMO
WHAEKCOB TPEKMHIOCTOMKOCTY BO BNAXKHON cpeaen

[OCT IEC 60127-1—2010 IDT IEC 60127-1:1999 «[MpegoxpaHuTenu nnaskue MWHUATIOp-
Hele. Yacte 1. OnpegeneHus Ans MWHWATIOPHbIX MMAABKWUX
npedoxpaHutenei 1 oblime TpeboBaHWA K MUHWATIOPHBLIM
NNaBk1UM BCTaBKaM»

[OCT IEC 60127-2—2010 IDT IEC 60127-2:2003 «[lpemoxpaHuTeny nnasBkue MWHMAaTIOP-
Hble. YacTb 2. TpybuaTtble nnaBKkue BCTABKU»

[OCT IEC 60127-3—2010 IDT IEC 60127-3:1988 «[lpegoxpaHiTeny nnaeBkue MUHUAaTHOP-
Hble. Yactb 3. CyBMuHMaTIOpHEbIE NNAaBKUE BCTABKU»

[OCT IEC 60127-4—2011 IDT IEC 60127-4:2005 «[lMpemoxpaHuTenu nnaeBkue MWHMAaTIOP-
Hble. YacTb 4. YHnBepcanbHble MOAYMbHblE NNaBkMe BCTaB-
KW. YHuBepcanbHble MoZyrbHble NnaBkvMe BCTaBKW Ons 00b-
€MHOr0 ¥ NOBEPXHOCTHOrO MOHTaXa»

[OCT IEC 60127-7—2016 IDT IEC 60127-7:2013 «[lpemoxpaHuTeny nnaskue MWHMAaTIOP-
Hble. YacTb 7. MuHMaTIOpHbIE MaBKkue BCTaBKW ANS cheuu-
anbHbIX MPUMEHEHWIN»

[OCT 14254—2015 MOD IEC 60529:2013 «CteneHn 3awuTtbl, obecne4ynBaembie 060-

(IEC 60529:2013) noukamu (Kog IP)»

[OCT IEC 60664-1—2023 IDT IEC 60664-1:2020 «KoopavHauwa nsonauum ana obopynoea-
HWA HW3KOBOMbLTHBIX CUCTEM MuTaHus. YacTte 1. MpuHUMABI,
TpeboBaHWA W UCNbITaHUS»

[OCT IEC 60664-3—2013 IDT IEC 60664-3:2010 «KoopgwHaums usonsumvi ans obopyno-
BaHWSA HW3KOBOMBLTHBIX cucTeM. YacTe 3. Micnonek3oeaHue no-
KPbITUIA, repMeTu3aumy n hopMOBKM ANS 3aLUUTbl OT 3arpas-
HeHUs»

[OCT IEC 60691—2017 IDT IEC 60691:2015 «BcTtaBkm nnaekme. TpeboBaHUA 1 PYKOBOA-
CTBO N0 NPUMEHEHWIO»

[OCT IEC 60851-5—2017 IDT IEC 60851-5:2011 «[poeoga obmoTouHble. MeToas! UchbiTa-
HWA. YacTe 5. 3nekTpuyeckue cBOWCTBa»
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OkoHYaHue mabnuus B.1

OBo3Ha4veHue CChINMoYHOro CreneHb Obo3Ha4eHWe 1 HAaUMEHOBaHKE CChINOYHOMo
MEXrocyaapcTBeHHOro crasfgapra COOTBETCTBUSA MeXOyHapoaHOoro ctaHjapra

[OCT IEC 61010-1—2014 IDT IEC 61010-1:2010 «BezonacHOCTb aNeKTPUHYECKUX KOHTPOmb-
HO-N3MEpPUTENBHLIX NPMOOPOR 1 NabopaTopHOro YCTPOWCTRA.
Yacte 1. O6bwme TpeboBaHus»

[OCT IEC 61810—2013 IDT IEC 61810-1:2008 «Pene nornyeckue anekTpoMexaHu4eckue
C HEHOPMUpPYEMbLIM BpemeHeM cpabatkieaHua. Yacts 1. OB6-
wue TpeboBaHua»

OTBETCTBWA CTAHOAPTOB:
- IDT — maeHTU4HblE CTaHAAPTLI;
- MOD — moguduunpoBaHHbie cTaraapThl;
- NEQ — HeakBMBaneHTHLIN cTaHaapT.

l punMmedyaHUue — B HacTosLen Tabnuue ncnonb3oBaHsbl cnegywoume yCcnoBHble 0603Ha4YeHnsa CTeNeHn co-
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Bubnuorpadcun

[1]  1EC 60050-426:2020 International Electrotechnical Vocabulary (IEV) — Part 426: Explosive atmospheres
[MexgyHapogHei anekTpoTexHudeckuin cnoeape (M3OC). Yacte 426. B3apbiBo-
ornacHble BellecTBa atmocdepa]

[2] |EC 61158-2:2023 Industrial communication networks — Fieldbus specifications — Part 2: Physical
layer specification and service definition (MpoMbIWINeHHbIE CETU CBA3W. TexHUYe-
CKME XapakKTEPUCTUKM NONEBLIX WWH. YacTb 2. TexHn4Yeckne XapakTepUCTUKK hu-
314EeCKOro YpOBHS W onpedeneHne cepeurca)

[3] 1EC 60050-114:2014 International Electrotechnical Vocabulary (IEV) — Part 114: Electrochemistry
[MexayHapofdHeIA anekTpoTexHudeckuin cnoeaps (IEV). Yacte 114. BnekTpoxu-
Musi]

[4] |EC 60364-4-41:2017 Low-voltage electrical installations — Part 4-41: Protection for safety — Protection

against electric shock (Hu3koBonbTHele anekTpudeckne ycTaHoBKKW. Yactb 4-41.
3awmTa 6esonacHocTH. 3aluTa OT NopaMeHUsa ANekKTPUYECKUM TOKOM)

[5] 1PC-2221 Generic Standard on Printed Board Design (O6wu1id cTaHOapT NpoekTUpoBaHWs
ne4arHblx nnar)

[6] IPC-2152 Standard for Determining Current Carrying Capacity in Printed Board Design
(CTaHgapT Ana onpeaeneHys onycTUMOR Harpyaky no TOKY Npu NpoeKkTUpoBaHUM
neyYarHelx nnar)

[7] 1EC 61191-2:2017 Printed board assemblies — Part 2: Sectional specification — Requirements for
surface mount soldered assemblies (MeuyaTHble nnatel B cbope. YacTe 2. Cneun-
dukaums cekumin. TpeboBaHUs K nasHoW cbopke Ana NOBEPXHOCTHOrO MOHTaXa)

[8] IPC-A-610 Acceptability of electronic assemblies ([pyemnemocTe anekTpoHHbIX cBOpOoK)

[9]  ANSI/UL 746E Polymeric Materials — Industrial Laminates, Filament Wound Tubing, Vulcanized
Fibre, and Materials Used In Printed Wiring Boards ([NonumepHele Matepuansl —
MpOMBbILNEHHbIE NaMWHAaTLI, TPYOKM C HAMOTKOW HWUTWK, BYNIKAHW3MPOBaHHOE BO-
MOKHO W MaTepuarnbl, UCNOMbL3yeMble B NeYaTHbIX nnatax)

[10] 1EC 60317-0-1:2019 Specifications for particular types of winding wires — Part 0-1: General require-
ments — Enamelled round copper wire (TexHnyeckne ycrioBuss Ha oBMOTOYHbIE
npoBofda KOHKpeTHbIX TunoB. YacTte 0-1. Obwme TpeboBaHud. Nporoga MegHble
Kpyrrble aManupoBaHHbIie)

[11] 1EC 60747-5-5:2020 Semiconductor devices — Discrete devices — Part 5-5. Optoelectronic devic-
es — Photocouplers (lMNpubopel nonynpoBogHUKOBbIE. [JUCKpPETHBIE YCTPOWCTBA.
YacTb 5-5. OnToanekTpoHHble npnbopbl. ONTPOHbI)

[12] |EC 60747-17:2020 Semiconductor devices — Part 17: Magnetic and capacitive coupler for basic and
reinforced insulation (MonynpoeoaHnkoBbie Npubopsl. YacTts 17. MarHUTHbIE 1 em-
KOCTHbIE coeauvHuTeny Ans 6a3oBoi U YyCUNEHHOW U30NALMK)

[13] DIN VDE V 0884-11 Semiconductor devices — Part 11: Magnetic and capacitive coupler for basic and
reinforced isolation (MonynpoBogHukoBkblie npubopel. Yacte 11. MarHuTHelE 1 eMm-
KOCTHblE COEAUHWUTENN AN OCHOBHOW W YCUMEHHOW M30Nsumnm)

[14]  ANSI/UL 248 (ece wacmu) Low-Voltage Fuses (HM3KOBOMNbLTHLIE NPeOOXpPaHUTENN)

[16] IEC 62133-1:2017 Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Safety requirements for portable sealed secondary cells and for batteries made
from them for use in portable applications — Part 1: Nickel systems (Akkymyns-
TOpHLIE 3rEMEHTHI U BaTapen, cofepallne WenovHbIe UMW OpYrve HEKUCIOTHLIE
aneKkTponuTel. TpeboraHns 6e30NacHoOCTU K MOPTATMBHLIM rEpMETUYHLIM aKKyMy-
NATOPHBIM 3NEMEHTAM U K DaTapesam, 3roTOBMEHHBLIM U3 HUX, A8 UCMONb30BaHNSA
B NOPTaTMBHbIX YCTporcTBax. YacTe 1. HuKeneBble cUCTEMbI)
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[16]
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[20]

[21]

[22]

23]
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IEC 62133-2:2017

UL 1642
UL 810A

IEC 60068-2-2(2007)

IEC 60068-2-14:2023

IEC 60068-2-78:2012

IEC 60085:2007

1ISO 2859-1:1999

Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Safety requirements for portable sealed secondary cells, and for batteries made
from them, for use in portable applications — Part 2: Lithium systems (Akkymyns-
Topbl W Gatapeu, cogepKalimne LWenoyyn UM apyrne HEKUCNOTHBIE 3MNEKTPONUTEHI.
TpeboBaHus He30NacHOCTY K MOPTATUBHLIM repMETUYHBLIM aKKyMynsaTopaM 1 K Co-
cTosAWMM M3 HUX Batapesm, ANA MCNONbL30BaHWA, nepeHocHele. Yacts 2. Nlutue-
Bbl€ CUCTEMbI)

Standard for Lithium Batteries (CtaHgapT Ans nutneBbix batapei)

Standard for Electrochemical Capacitors (CtaHgapT Ha anekTpoXUMUYeCcKne KOH-
JeHcartopbl)

Environmental testing — Part 2-2: Tests — Test B: Dry heat (HMcrisimaHusi Ha 803-
delicmsue sHewHUX chakmopos. HYacme 2-2. WMcnbimaHus. Mcneimarue B: Cyxoe
menno)

Environmental testing — Part 2-14: Tests — Test N: Change of temperature (3ko-
nornyeckue ucnoitaHus. Yacts 2-14. Ucneitanus. Meneitanue N: MiameHeHue Tem-

nepaTypbl)

Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state
(Sxonornyeckne ucnbiTanusa. Yacte 2-78. MceneltaHua. MenoitatensHas kabuHa:
BMNaxHbIA HAarpeB, yCTOMYMBOE COCTOSIHUE)

Electrical insulation — Thermal evaluation and designation (3nexTpuyeckasa uso-
naumsa. Knaccudumkauma n obosHaveHne no TepMUYECKMM CBOMCTBaM)

Sampling procedures for inspection by attributes — Part 1: Sampling schemes
indexed by acceptance quality limit (AQL) for lot-by-lot inspection [[Mpouenypel oT-
6opa npob ana nposepkx no npusHakam. Hacte 1. CxemMebl oTBopa npob ¢ ykazaHu-
eM npuemnemoro ypoBHs kadecTtea (AQL) ANSA npoBepKn Kaxaow napTuu]
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YK 621.3:006.354 MKC 29.260.20 MOD

KntoueBbie cnoea: I/ICKpOGeaOl'IaCHaFl ANeKTpn4ecKas uenb, MCKD06830HECHOE yCTpOI?ICTBO, CBA3aHHOe yCTpOI?'I-
CTBO, 3MEKTPUYECKUI 3a30p, ONNHa NyTU YTEHKH, MCKpooﬁpasyroLuee YCTDOI;/'ICTBO
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117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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