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Mpeaucnosue

Lienn n npuHuunel ctaHgapTusaumm B Poccuiickoii ®epepaynum yctaHoBNeHbl degepanbHbiM 3aKOHOM OT
27 pexabpsa 2002 r. N 184-93 «O TeXHUYECKOM perynmpoBaHumn»*, a npasnaa NPUMEeHEeHUs HaLlMoHanbHbIX CTaH-
napToB Poccuiickoit ®epepaymm — FOCT P 1.0—2004 «CTtaHgaptm3auusa B Poccuiickoli ®egepauun. OCHOBHble
NoN0XeHna»

CBejaeHuUs o ctaHgapTe

1 NOANOTOBJ/IEH ABTOHOMHOI1 HEKOMMEPYECKOWN HaLnOHanbHO opraHusayuein «Ex-ctaHgapTt» (AHHO
«EX-CTaHAapT») Ha OCHOBE COOGCTBEHHOIO ayTEHTUYHOTIO NepeBoa cTaHAapTa, yKka3saHHoro B nyHkTe 4

2 BHECEH TexHuyecknm KomMuteTom no ctaHgaptusaumnmn TK 403 «B3pbiBo3alyuleHHOe U pygHUYHOe
3nekTpoobopypoBaHne»

3YTBEPX/EH 1 BBEJEH BAENCTBVE Mpukazom ®efepanbHOro areHTCTBa N0 TEXHUYECKOMY peryiu-
poBaHuio U meTposiornm ot 14 noHa 2007 r. No 130-cT

4 HacTtoswuii cTaHgapT UAEHTUYEH NEPBOMY U34aHUIO MeXAyHapoaHoro ctaHgapta M3K 60079-28:2006
«B3pblBOONAacHbIe cpefbl. YacTb 28. 3awmta 060pyA0BaHNS U NepefaroLinx CUCTEM, UCNOMb3YOLWNX ONTUYeC-
Koe usnyyeHue». (IEC 60079-28:2006 «Explosive atmospheres. — Part 28: Protection ofequipment and transmission
systems using optical radiation»).

Mpu NpYMeHeHnn HacToALWEero ctTaHaapTa peKOMeHAyeTCs UCMO1b30BaTb BMECTO CCbI/TOYHbIX MeXAyHa-
POAHbIX CTAHAAPTOB COOTBETCTBYIOLINE UM HaLMOHabHbIE CTaHAapThl Poccuiickoli defgepauunm, cBeeHns o Ko-
TOPbIX NPUBEAEHbI B 4ONONHUTENIbHOM NPUAOXeHUN E

5 BBEJEH BIMEPBbIE

MHdopmaumsa 06 U3MeHeHNaX K HacTosALeMy cTaHfapTy Ny6nKyeTCs B eXerofHo n3gasaemMom WH-
chopmaLloHHOM yka3aTene «HaunoHabHble CTaHgapThi», @ TeKCT N3MeHeHUI N MOMPaBOK — B €XXeMECAYHO
n3gasaemMbIX MHHOPMALMOHHbIX YKasaTensax «HauvoHasibHble cTaHgapThi». B cnyyae nepecmoTpa (3aMeHbl)
UM OTMEHbI HACTOALEro CTaHjapTa CooTBeTCTBYLee yBefjloM/IeHe ByeT ony6/IMKOBaHO B exeme-
CAYHO M3aBaeMoM MHPOPMALIMOHHOM yKa3aTe e «HalmnoHanbHble cTaHgapThi». CooTBETCTBYOLWAasA UH-
dhopmaums. ysegomaeHme n TeKcT bl pasmeLLarn T ca Takke B UHDOPMaLOHHO cucTemMe o6LLero nosb3osa-
HUSA — Ha ochuumanbHOM caiiTe PefepanbHOro areH TCTBa No TeXHUYECKOMY PeryimpoBaHuio i MeTPosIorMn
B ceTu NHTepHeT

© CraHpgapTuHopm. 2007

HacTosiuii cTaH4apT He MOXeT 6bITb MOTHOCTHIO MY YACTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH 1 pacnpoc-
TpaHeH B KauecTBe 0(hULManbLHOMo U3gaHna 6e3 paspeleHns degepasnbHOro areHTCTBa Mo TEXHUYECKOMY pery-
NINPOBAHMNIO M METPO/IOrnN
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BBegeHune

HacTtoawunin ctaHgapT COAEPXMUT ayTeHTUUYHbI TEKCT NepBOro M3faHnsa MexayHapogHoro ctaHgapra
M3K 60079-28. BK/HOYEHHOTO B MeXAYHapPOAHY cuctemy ceptudukaumm MIK Ex n eBponelickyto cuctemy
cepTudmkauun Ha ocHoBe anpekTuBbl 94,9 EC; ero Tpe60BaHMsA NOTHOCTLIO COOTBETCTBYIOT MOTPEOHOCTSAM 3KOHO-
MUWKMN CTPaHbl 1 MexAyHapoaHbIM 06A3aTencTBam Poccuiickoli egepaunn.

HacTosAwuii ctaHgapT.

paspaboTaH B obecneveHne denepanbHOro 3akoHa ot 21.07.97 No 116-d3 «O npombILLIeHHOW 6e30nacHo-
CTV ONacHbIX NPON3BOACTBEHHbIX 06 BEKTOBY;

ABNAETCA OHUM U3 KOMMNJIeKca CTaH4apToB No BMAam B3pbiBO3aLUTLI 419 31eKTPo06opyf0BaHNs, npume-
HAEMOro BO B3pbIBOONACHbIX cpefax;

npegHasHayeH Ana HopMaTnBHOro obecneyeHns obs3aTesibHON cepTudmkaLm n ncnbiTaHWiA.

YcTaHOBNEHHbIE HaCTOAWMM cTaHgapTom TpeboBaHuss obecneynBaldT BMecTe CO CTaHgapTom
M3K 60079-0:2004 «9nekTpoobopyaoBaHue 415 B3pbIBOONACHbLIX ra3oBbix cpes. YacTb 0. O6Lmne TpeboBaHna»
6e30nNacHOCTb NPUMEHEHMNA 31EKTPOOOGOPYAOBAHMA HA ONACHbIX MPOU3BOACTBEHHbLIX 06 bEKTAX B YroNbHOM’, ra3o-
BOI. HeWTSAAHOW, HethTenepepabaTbiBaloLell v 4PYrMX OTPaC/IAX NPOMbILLTEHHOCTMW.

B HacTosiLee BpeMs OTCYTCTBYET rocyAapCTBEHHbIV CTaHAapT, pernaMeHTUpyoLLmnin TpeboBaHnsa no 3awu-
Te o6opyfoBaHUA M NepealoLnXx CUCTEM, UCNONb3YOLWNX ONTUYECKOE U3NTyYEeHNe.

OnTuyeckoe obopyaosaHune (namnsl, nasepbl, CBETOANOAbI, BO/TOKOHHbIE CBETOBOALI U T.4.) 60/bLUE UC-
nonb3yeTcs B TEXHUKE CBA3MW, reofe3nn, KOHTPOJIbHbIX U U3MEPUTEbHbIX Npubopax. ONTuyeckoe nsnyyeHune
60/bLLOW MHTEHCMBHOCTMN NPUMeHAEeTCS nNpu 06paboTke matepuanos. YacTo onTuyeckoe o60pyaoBaHe HaxoanT-
CS BHYTPU WK PAAOM CMOTEHLMAIbHO B3PbIBOONACHBIMY CPeAaMU, U N3/Ty4eHUe OT Takoro obopy0BaHNA MOXeT
NpPoXoAuTb Yepes B3pbIBOONACHbIE Cpefbl. B 3aBUCMMOCTY OT XapakTepPUCTUK U3NyHEHUS OHO MOXET BbITb CMNO-
CO6HO BOCN/IaMeHUTb OKpYXaloLyto B3pbiBOONAaCHYto cpedy. MpucyTcTBue UAM OTCYyTCTBUE LONONHUTENBHOTO
nornoTUTENS U3NYYEHUSA 3HAYNTENBHO B/IUSET HA BO3MOXHOCTb BOCM/TAMEHEHUS.

B03MOXHbI UeTbIpe MexaHn3ma BocniamMmeHeHus:

a) OnTuyeckoe N3nyyeHne nornoLaeTcs NOBEPXHOCTAMMN N YacTuLLaMu, Bbi3biBas UX Harpes, U B onpege-
JIEHHBIX YC/IOBMAX OHW HarpeBalTCA 40 TeMnepaTypbl, NPM KOTOPOI BO3MOXHO BOCN/1aMeHeHne okpyxatolLei
B3pbIBOONACHOW cpeapbl.

b) TennoBoe BocnaameHeHne o6bema rasa, ecnum onTuyeckasn AsMHa Bo/Hbl cOBNagaeT ¢ N0A0CON Norno-
LeHuns rasa.

c) doToxMmMmnyeckoe BocniamMmeHeHue BcaeacTeme hotogmccoumnanmm Monekyn Kucnopoaa nsnyvyeHmem B
ynbTpacnoneToBom guanasoHe A/VH BOSH.

d) NHAyumnpoBaHHbI Nnazepom nNpo6oii B raze B h0KyCce MHTEHCMBHOIO NyyYka c 06pa3oBaHueMm naasmbl u
YyAAapHOW BOMHbI, KOTOPbIE AEeCTBYIOT KAK UCTOYHMKMN BOCN1aMeHeHus. DTUM npoLeccaM MoXeT cnoco6cTBoBaTh
Hanuyne TBepAOro matepuana B6/m3n ToUku Npo6os.

Haunbonee BepOATHbIN MeXaHN3M BOCM/IaMEHEHWS, MPONCXOAALLMI Ha NpaKTUKe NMPU caMmoii HU3KOW MOLLHO-
CTW U3NyYeHUs, cnocobHO BbI3BaTb BOCN1aMEHEHNE. — @). B HEKOTOPbLIX YCNOBUAX NPU NYNbCUPYHOLLEM U3NY-
YEHUN TaKKe MOXeT UMeTb MeCcTo MexaHu3m d).

OnTunyeckoe o6opyoBaHMe B 60/bLINHCTBE C/ly4YaeB UCMOb3YHT COBMECTHO C 3/IEKTPUYECcKuM 060pyao-
BaHMWEM. N0 NPUMEHEHMNI0 KOTOPOro B NOTEHLMaNbHO B3PbIBOOMNACHbLIX Cpefax CyLWwecTBYOT YeTkme n noapobHsie
TpeboBaHMAa 1 cTaHgapTbl. OAHa U3 Lenei HacToswero ctaHgapTa — MHAOPMUPOBaTh NPOMBILINIEHHOCTb O MO-
TeHLUManbHO 0NacHOCTU BOCN/IaMEHEHWS, CBA3AaHHON C NPYMEHEeHUEeM ONTUYECKUX CUCTEM B ONACHbIX 30HaX, U
COOTBETCTBYHOLLMX METOAAX 3aLUNTbI.

B HacToslwem cTaHAapTe NoAPO6HO paccMOTpeHa KOMNAeKcHasa cMcTtemMa KOHTPO1s 0nacHoOCTU BocniaMme-
HeHnsa oT 060pyA0BaAHNSA, UCMOJL3YOLWEro ONTUYECKOE N3/TyYeHe BO B3PbIBOOMACHbIX 30HaAX.
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HALULWOHANBbHGBLI A CTAHAOAPT POCCUMCKOW SEALEPALUNMN

B3PbIBOOMACHbBIE CPEAbI
YacTtb 28

3awmnta 060pys0BaAHNS M NepesaoLnx CUCTEM, UCMOMb3YIOLUX ONTUYECKOe N3nyyeHune

Explosive atmospheres. Part 28.
Protection of equipment and transmission systems using optical radiation

[ata BBegeHns — 2008—01—01

1 O6nacTb NpPUMEHEHUSs

HacTosiwunii ctaHgapT paccmatprBaeT NoTeHLMasbHbI/ PUCK BOCN/TAMEHEHMWSA OT UCMOJ/Ib3YHLLEro onTuyec-
Koe u3nyyeHne ob6opynoBaHns, npegHasHauYeHHOro 419 NPUMEHEHNS BO B3PbIBOONACHbIX ra3oBbix cpefax. OH
TakKxe pacnpocTpaHsieTcsi Ha o6opyoBaHNe, KOTOPOe HaXoANTCS BHe B3pbIBOOMACHON cpefbl, HO ONTUYeCcKoe
n3flyyeHne oT KOTOPOro nonagaeT B Takyto cpedy. B cTaHAapTe ycTaHOBMEHblI Mepbl NPEA0CTOPOXHOCTU U Tpebo-
BaHMA. KOTOPble HEOBGXOAMMO BbINOMHATL NPU NPUMEHEHNN 060pyA0BaHUSA, NepeaaloLLero onTuyeckoe n3nyye-
HWe BO B3PbIBOOMNACHbIX ra30BbIX CpeAax, U MeToA UCNbITAHUSA, KOTOPbIA fonycKkaeTca NCNonb3oBaTh 415 NPo-
BEPKW TOTO, YTO MYYOK ONTUYECKOTO U3/TyYEeHNSI HE CNOCO6EH BbI3BaTb BOCN/IAMEHEHNE B BbIGPAHHbIX YC/IOBUSX
ncnbiTaHUs, ecNun onTUYeckre npeaesbHble 3Ha4eHNs He MOryT BbITb rapaHTUPOBaHbl OLEHKOW NN n3MepeHmem
WHTEHCUBHOCTY MyyKa.

B HacTosiLeM cTaHfapTe cofepxartcs Tpe6oBaHUsA K ONTUYECKOMY U3/TyHEHUIO B AnanasoHe AJIMH BOJH OT
380 HM o 10 Mkm. CTaHgapT pacnpocTpaHseTcs Ha criefylowe MmexaHn3Mbl BOCN/IaMeHeHNs:

* OnNTUYeckoe N3syyeHune nornaol,aeTcs NOBEPXHOCTAMM UK YacTULLAMW, Bbi3biBasA UX HAarpeBs, v Bonpeje-
JNIEHHbIX YC/TOBUAX OHU HarpeBakTCca 4,0 TeMnepaTypsbl, NpyM KOTOPO BO3MOXHO BOCM/IaMEHEHME OKpYyxXatoLLel
B3pbIBOONACHOW cpeapbl.

* IHAyuMpoBaHHbIl naszepom nNpo6oli B rase B hOKyCe MHTEHCUBHOTO Myyka c o6pa3oBaHMeM nnasmbl u
YyAApHOW BOJTHbI, KOTOPbIE AENCTBYHOT Kak UCTOYHUKM BOCNIaMeHEHUS. DTUM NpoL,eccaM MOXeT Cnoco6CcTBOBaTb
Hanuyne TBEpAOro matepuana B6/1M3n ToUKM Npo6os.

Mpumeuvyanne 1— Cwm. nepeuncnenus a)n d) BBefeHUS.

HacToswuii ctaHfapT He paccMaTpuBaeT BOCNlaMeHeHne oT yNbTpadMoneToBoro 3iy4eHnsa uam norno-
WeHNsa N3yYeHNs B3pbIBYATOl CMecblo. HacTosLWwmMiA cTaHAapT Takke He pacnpocTpaHaeTcs Ha B3pbiBYaTble
norfIoTUTENN UK NOTIOTUTENN, COAEePXaLL e OKUC/TUTE L.

B HacTosuweM cTaHAapTe onpegenerHbl TpeboBaHusa K 060pyA0BaHMI0, NpefHa3HauYeHHOMY A1 NpUMeHe-
HUSA B aTMOCMEPHbIX YC/TOBUSAX.

HacTosiwuii ctaHgapT 4oNoNHsAeT 1 n3aMeHseT TpebosaHna M3K 60079-0. B cnyyae npoTusBopeunii Mmeegy
TpeboBaHMAMU HacTosLwero ctaHgaptTa n MOK 60079-0 TpeboBaHMS HacTosWero cTaHgapTa UMeoT npenmyLle-
CTBEHHOE 3HauyeHue.

MpnmMmeuvaHne 2— XoTA HEOGXOAMMO 3HATL O MEXaHW3Max BoCnameHeHns b) 1 €), ynoMsAHYTbIX BO BBEAEHUN,
OHW He paccMaTpuBaloTCs B HACTOALLEM CTaHAapTe 13-3a 0CO6EHHOCTel ybTpadnoneToBoro nsnyyeHns n abecopoum-
OHHbIX CBOMCTB 6OMbLUMHCTBA ra3oB (CM. NpUIoXeHue B).

MpumeyvyaHne 3— TpeboBaHUs 6€30NACHOCTM /1 CHUXEHWUSA pUCKa BO3AEWCTBUA HA YesloBEKA BOIOKOHHO-
ONTUYECKMX CUCTEM CBA3W npusefeHbl B MAK 60825-2:2000.

MpumeuvaHue 4— Buabl B3pbIBO3AWMUTLI «Op iS», «Op Pr» U «op Sh» MoryT o6ecneunTs YPoBHU 3aLuUThI
o6opypoBaHus (Y30) Ga. Gb nnmn Ge. JononHUTENbHYH0 MHGIOpMaLuio CM. B NpUIoXeHnn E.

W3paHue ouymansHoe

2* 1
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2 HopMaTuBHbIE CCbI/IKU

B HacTosAuWeM cTaHAapTe UCMO/b30BaHbl CCbINIKM HA yKa3aHHble HUXe cTaHfapTbl. A 4OKYMEHTOB C yKa-
3aHHOI faTol AeNCTBUTENbHBIM ABNSIETCS YKa3aHHOoe n3gaHue. [Ins LoKyMeHTOB 6e3 yka3aHHOW AaTbl 4eHCTBU-
TeNbHbIM ABNSAETCA NocnefHee n3gaHne ykasaHHoro JokymeHTa (Co Bcemun nonpaskamu).

M3K 60079 (Bce yacTu) dnekTpoobopyaoBaHue 415 B3pbIBOONACHbIX Fa30BbIX Cpes

M3K 60079-0: 3n1ekTpoobopy0oBaHmne ANA B3pbIBOONACHbIX ra3oBbix cpeg— YacTtb 0: O6ume Tpe6oBaHus

M3K 60079-10: 2nekTpoobopyaoBaHue 4151 B3pbIBOOMACHbIX ra3oBbix cpeg — YacTb 10: Knaccudmkaymsa
B3PbIBOOMACHbIX 30H

M3K 60079-11: SnekTpoobopyfoBaHue 415 B3PbIBOONACHbIX ra3oBbix cpeg — YacTb 11: Mickpobeaonac-
HOCHas anekTpuyeckas uenb «I»

M3K 60825-2: Be3onacHOCTb 1a3epHbIX U3gennii — Yactb 2: 6e30nacHOCTb BOSIOKOHHO-ONTUYECKUX CUC-
TeM CBA3N

M3K 61508 (Bce yactu): PyHKUMOHANbHAasA 6€30NacCHOCTb 3/1EKTPUYECKNX/3TEKTPOHHbBIX/ NnporpamMmmMmupye-
MbIX 3/IEKTPOHHbIX CUCTEM 6€30nacHoCTH

M3K 61511 (Bce yacTtun): PyHKuMOHanbHas 6e3onacHocTb — OCHaLlLeHHble U3MepUTEeNbHbIMU NpUGopammn
cMcTeMbl 6e3onacHocTy 415 o6pabaTtbiBatoLeil NPOMbILLIEHHOCTH

3 OnpepeneHus

B HacToAweM fOKYMEHTEe NPUMEHATCA TeEpPMUHbI 1 onpepeneHna M3OK 60079-0. a Takxe cnegywowne
TEPMUHbI M oNpeAeseHns.

M pnmMmevyaHne — ,ﬂ,OI'IOI'IHVITeI'IbeIe onpenenexHnd, npuMmeHaemMble K B3pbIBOONACHbIM cpefam, npmuBeneHbl B
M3K 60050-426 [1].

3.1 nornoweHune (absorption): MpeBpaLeHne 3HepPruy 3NEKTPOMArHUTHON BOJIHbI B APYryt0 hopmy aHep-
rMW. Hanpumep Tenso, B cpese pacnpocTpaHeHus.

(M3C 731-03-14)

3.2anameTp nyyka oNnTMYecKoro nanyvyeHuns (wmpuHa nydka) (beam diameteror beam width): Paccto-
SiHMEe MeXAy ABYMS AnaMeTpasibHO MPOTUBOMNOMIOXHbLIMU TOUYKAMU, B KOTOPbIX 3HEPreTuyeckasi OCBELEHHOCTb
cocTaBnseT onpefeseHHy0 A0/110 MakCMMa ibHOM 3HepreTnyeckoli OCBELEHHOCTM MyyKa.

(M3C 731-01-35)

MpumeyaHune — lMNMoHATUE «auamMeTpP Myyka ONTUYECKOTO U3/TyHEHUS» NPEXAe BCEro OTHOCUTCA K My4ykam C
KpyrnbiM UNn NOYTU KPYrnbiM nonepevyHbiM cevdeHnem.

3.3 MHTEHCMBHOCTbL My4Yka ONTUYECKOro nsnyyvyeHns (beam strength): TepmMuH, nprMeHsAeMbIit B HACTOSI-
Lem ctaHgapTe, ANA XapakTepUCTUKN MOLLHOCTUN, SHEPreTUYeCKON OCBELLEHHOCTUN, SHEPTUN NN IHEPTreTUYECKON
3KCNO3ULMMN MyYKa ONTUYECKOTO U3TyYEHUS.

3.4 cepAueBMHa ONTUYECKOTO BOSTOKHA (core): LleHTpanbHas yacTb ONTUYECKOro BOJIOKHA, Yepes KOTOo-
pyto nepepaetca 60nblan YacTb MOLWHOCTY ONTUYECKOTO U3NYyYEHUS.

(M3C 731-02-04)

3.5060n04ka onTu4yeckoro BonokHa (cladding): AnanekTpuyecknii maTtepuan onTUYeCKOro BO/IOKHA, OK-
pyXatoLwnin cepaLesnHy.

(M3C 731-02-05)

3.6 xrytontuyeckoro sonokHa (fibre bundle): Komnnekt onTnyecknx BONOKOH 6€3 3aLLMTHOro NOKPbITUSA.

(M3C 731-04-09)

3.7 BONIOKOHHO-ONTM4Yeckoe okoHe4yHoe ycTpoiicTeo (fibre optic terminal device): Mpucnocobnexune,
BK/tOYaloLLee 04HO NN HECKONBbKO ONTO3NEKTPOHHbIX YCTPOWCTB, KOTOPOe NpeobpasyeT 3NeKTpUUYECKnii curHan
B OMTUYECKNA N/MAn Hao60pPOT U KOTOPOE MOXHO MOAK/MII0YAaTb, N0 MeHbLUEell Mepe, K 0O4HOMY ONTUYECKOMY BO-
NOKHY.

(M3C 731-06-44)

MpumeyaHne — BO/IOKOHHO-OMTUYECKOE OKOHEYHOE yCTpOI‘/’ICTBO Bcerga MMmeeT o4nH Nan HeCKO/TIbKO BCTPOEH-
HbIX COE,D,VIHVITGI'IEVI NN TMBKNX BbIBOOB.

3.8 nckpobesonacHoe ontuyeckoe nsnyyerue (inherently safe optical radiation): Bugumoe nnu ungpa-
KpacHoe n3fnyyeHue, KOTOPOe Hecnoco6HO B HOPMasibHbIX YC/IOBUAX WU YKa3aHHbIX YCI0BUSAX HENCNPABHOCTU
NpMBOAUTbL KOGPaA30BaHMWIO IHEPTMM, 4OCTATOYHON AN1A BOCNaMeHEeHNs yKa3aHHO onacHoi atMocdepsbl.
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MpumeyaHune — IT0 onpeaeneHne aHasIoNMMYHO onpeaesieHnto TepMmuHa «I/ICKp0663OI'IaCHbIVI», npnmMmeHse-
MOMY K 3/1EKTPUYECKNM Liensam.

3.9 aHepreTuyeckas oceelleHHOCTb (irradiance): MOLWHOCTb U3/TyYeHNs, NafjaloLLLero Ha 3/IeMeHT noBep-
XHOCTU. OTHECEHHAas K ol aamn aToro afieMeHTa.

(M3C 731-01-25).

3.10 ceeT (unu Bugmumoe nsnyderue) (lightorvisible radiation): /llo60oe onTuyeckoe n3nyyeHne, KoTopoe
MOXeT HEMOCPeCTBEHHO Bbi3biBaTb 3pUTENIbHOE OLLYLEHNE.

(M3C 731-01-04)

MpumeuyaHue 1— paHuLbl CNEKTPasIbHOW 061aCTV BUAMMOTO M3/yYeHNs NPOXOAAT B Bakyyme B AMNa3oHe
[VH BosIH — oT 380 A0 800 HM.

NMpumeyaHune 2— BobnacTv nasepHoii M ONTUYECKOI CBSA3M, NO TPAAULMM U Ha NPAKTVIKE, B aHINIMACKOM A3blke
TEPMUH «CBET» BK/IHOHAET BO/MbLUYI0 YaCTb 3/1EKTPOMArHUTHOTO CNeKTpa, KOTopbIli MOXEeT 06pabaTbiBaTbCs OCHOBHbIMU
onTUYeCKMM MeTodamMu, UCMOMb3yeMbIMU AN BUAMMOTO CrekTpa.

3.11 MUHMManbHaa aHeprua BocnnameHeHusa, M3B (minimum ignition energy. MIE): Camaa MWHuU-
ManbHas afiekTpuyeckas aHeprus, 3anaceHHas B KOHAeHcaTope, pa3psifa KOTOPO J0CTaTOYHO, YTOGbI ocyLye-
CTBUTb BOCM/aMeHeHne Hanbonee BOCM/IaMeHsIeMOoli B3pbIBOONACHON ra3oBoii cpefbl B yKa3aHHbIX YCN0BUAX
UCNbITAHUNA.

3.12 onTnuyeckoe BosokHO (optical fibre): CBeTOBOA B BUAE HUTU, N3TOTOB/IEHHbIN N3 AN3NEKTPUYECKNX
martepuanos.

(M3C 731-02-01)

3.13 BO/NIOKOHHO-ONTUYeckuit kabenb (optical fibre cable): ¥Y3en, cocToAwwmnii n3 04HOTO UMM HECKONbKNUX
ONTUYECKNX BOSTOKOH UM XKIYTOB BHYTPU 06LLL el 060104KN, NpefHa3HaYeHHOM AN NX 3aLUTbl OT MeXaHU4ecKknx
Harpysok v apyrvux Bo3aeicTBuii okpyxatolLei cpefbl, HO coOXpaHsioLLein nepegatoLne cBONCTBA BOOKOH.

(M3C 731-04-01)

3.14 BONOKOHHO-ONTUYeckana cuctema ceasun, BOCC (optical fibre communication system.OFCS): Cne-
LMann3npoBaHHas CKBO3HasA cucTemMa reHepMpoBaHusa, nepegayun 1 npueMa onTUYeCcKoro n3y4yeHns oT N1asepos,
CBeTOANOA0B UM ONTUYECKNX yCUNuTesnei, B KOTOPOI nepegaya C Liesiblo CBA3N N/Man ynpasaeHns ocyLecTs-
nseTcs ¢ NOMOLL b ONTUYECKOTO BOJIOKHA.

3.15 onTuyeckasa cuctema cBs3m B cBoboaHoM npocTpaHcTBe. OCCCII (free space optical communication
system, FSOCS): CtaunoHapHas, NnepeHocHas UM BpeMeHHO yCTaHOB/IEHHAsi cucTema B CBO60AHOM NPOCTpaH-
CTBe. UCMO/Ib3yeMas, npejHasHayeHHasa unu npegnaraemas Aas ronocoBoii CBA3MW, nepefayun JaHHbIX AU Myb-
TUMeAUWIiHOW CBA3W N/MNN ynpaBneHns 3a cyeT NpMMeHeHNs MOAY/IMPOBAHHOIO U3yyeHus nasepa unm M«-cee-
Toamoaa.

MpyMeHeHne B «CBOGOAHOM NPOCTPAHCTBE» O3HAYaeT MPUMEHEHNE B MOMELLEHUIN UK HAa OTKPbLITOM BO34y-
Xe OMTNYeCcKoi 6ecnpoBOAHON CUCTEMbI CBSA3M C HEHaNpPaB/AEHHOW U HanpaBeHHO nepegadyamm faHHbIX.

MpUeMHWKN 1 NepefaTumKn MOTYT GbITb pa3gefieHbl UK He pasaesneHsbl.

MpunmeuyaHune — lNpuBeaeHHoe Bbille onpejesieHne yctaHoBneHo TK 76 M3K. HacToswwmii ctaHgapT
paccMaTpuBaeT He TOJIbKO «CUCTEMbI CBS3W», MO3ITOMY 6blno 6bl M0N1E3HO Gosiee obLee onpeenieHve.

3.16 MOWHOCTb ONTUYecKoro nanydyeHusn (optical (or radiant) power): OTHOWEHNE NOTOKA IHEPTUN U3NY-
YeHNS KO BPEMEHU N3NYUYEHNS.

(M3C 731-01-22)

3.17 ontnyeckoe nsnyyenue (optical radiation): dnekTpomarHuTHOE U3/Ty4yeHUe B BaKyyme C AAINHAMMU
BOJIH, HAXOAALMMUCSA B AnanasoHe Mexay M3NyYeHUAMU peHTreHOBCKOro 1 pajauoBOSIHOBOTO Anana3oHoB, TO
eCTb NpUMepHo oT 1 Hm A0 1000 MKM.

(M3C 731-01-03)

MpumeyaHune — B HacToAWEM CTaHJapTe TEPMUH «OMTUYECKUIA» OTHOCUTCS K A/IMHE BOHbI OT 380 HM 0
10 MKMm.

3.18 3al ML eHHbIn BOTOKOHHO-ONTUYeckuii kabenb (protected optical fibre cable): BonokoHHo-onTun-
YecKmnii kKabenb, 3alinLLEHHbIA OT BblAENEHUS ONTUYECKOTO N3/Ty4eHUA B aTMOCHEPY B HOPMasibHbIX YCNOBUSAX
paboThbl M NPU NPOTHO3UPYEMbIX HEMCMPABHOCTSAX C MOMOLLLbIO JOMO/IHUTETLHOTO apMUPOBAHUSA, N30/ALUOHHON
Tpy6KM, KabenbHOro NoTKa NNn kabenbHOro kKaHana.

3.19 aHeprus nsnyyexusn (radiant energy): dHeprus, koTopasi U3NyyaeTcs, nepesaeTcs Ui NpuHUMaeTcs
nocpeacTBOM 3/1EKTPOMArHUTHbIX BOJH.

(M3C 731-01-21)

3—2182 3
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3.20 sHepreTuyeckas akcnosnuusa (radiantexposure): dHepPrua N3NyvyeHus, nagaroLlero Ha 3n1eMeHT no-
BEPXHOCTW, OTHECEHHASA K N0oWaAn 3TOro afieMeHTa.
[M3C 393-14-84. nameHeHHbIin, n M3C 845-01-42, n3MeHeHHbI)1»

4 O6wue TpeboBaHUA

4.1 OnTuyeckoe obopynoBaHune

Bce anekTpuyeckne aneMeHTbl U Lienn BHYTPY U C BHELLHE CTOPOHbI ONTUYECKOro 060pyA0BaHNA AOMKHbI
COOTBETCTBOBAaTL CTaHAAapPTaM Ha KOHKPETHOE 3N1eKTpoobopyAoBaHMe.

4.2 YPOBHU 3alUTHI

PasnnualoT Tpy ypoBHS 3awWunTbl o6opyaoBaHus — Ga. Gb, Gc (cM. npunoxeHue E). B tabnuuye 1 nokasaHa
CBA3b MEXAY YPOBHEM 3aLNTbl 060pYA0BAHUA N BEPOATHOCTBIO HASIMYUA UCTOYHMNKA BOCTNIAMEHEHUSA.

Ta6nunya 1— 3aBACMMOCTb YPOBHA 3aLLUTbl 060PY0BaHNS OT BEPOSITHOCTU HaMUUA
MCTOYHVKa BOCMIaMEHEHNSI

O603HaqeHVe YPOoBHS 3aLLmTbI 060pYLOBaHMA BeposTHOCTb BOCM1IaMeHeHUs

Ga BocnnaMeHeHne HEBO3MOXHO NpuW 0f-
HOM WM ABYX HE3aBUCUMBbIX MOBPEXAEHN-
AX UM B CNyYae Peakvx HemcnpasBHocTei

Gb BocniameHeHe HEBO3MOXHO MpWU Of-
HOM MOBPEXJEHUN WM B CNy4YaB oxupae-
MbIX HencrnpaBHOCTEN

Gc BocnnameHeHne HEBO3MOXHO B HOp-
MasibHbIX YCNOBUSX paboThl

OLeHKy onacHocTu BocnsiaMeHeHust (cM. npunoxeHvne C) Heo6Xo4MMO NPOBOAUTH C LiefIblo onpeseneHuns
MEXaHW3MOB U UCTOYHWUKOB BOCMN/IAMEHEHUS, CBA3aHHbIX C KOHKPETHLIM NPUHLMUNOM paboTbl 060pyA0BaHNS, UC-
MO/b3YHLLEr0 ONTUYECKOE U3JTyUYeHNe.

Buabl 3alnTbl, BbibpaHHble B pasgene 5 ansa 3awmTbl KOHKPETHOTO 060pyA0BaHUS, 3aBUCAT OT OLEHKM
0MacHOCTV BOCM/IAMEHEHNS C yYETOM NPUBEAEHHOI B Tabuue 1 BEpOSATHOCTM BOCNIAMEHEHWS /151 Pa3HbIX YPOBHE
3aLMThI.

MpumeuvyaHne — TK31 M3K npuHATO pelleHne 0 BBEAEHNM «yPOBHEN 3awuTbl 060pyaoBaHus Ga. Gh. Ge».
5 Buabl 3amThbl

5.1 O6wue TpeboBaHUsA

ﬂ,ﬂﬂ npegorepaweHna Bocni1aMeHeHNA OT ONTUYECKOro U3nydyeHna B N0TeHUaIbHO B3pbIBOONACHbLIX Cpe-
fAax gonyckaeTca NpUMeHsTb TpU BUAA 3aLUThI:

a) nckpobesonacHoe onTUYECKOe U3JTyvyeHne «op is»;

b) 3awuueHHoe oNnTUYecKoe U3nyYeHne «op pr»;

c) onTuyeckas cuctema c 610kMpoBKoii «op sh»

5.2 Tpe6oBaHMa K NCKpo6E30NaCHOMY ONMTUHECKOMY U3TYUEHUNIO «Op iS»

5.2.1 O6uwue Tpe6oBaHunsa

NckpobeaonacHoe onTU4eckoe n3nyyeHme — 3To BUAMMOE UK MHhpaKkpacHoe N3nyyeHne, KOTOpoe B HOp-
MaJsibHbIX YC/T0BUSIX Pa60Tbl MM B yKa3aHHbIX YC/TOBUSIX HEMCNPABHOCTU He CMOCOGHO co3aBaTh SHepruto, focTa-
TOYHYIO /19 BOCM/IaMeHEeHNs onpejeneHHOo B3pbIBYaTON cpefbl. YCN0BMSA 6€30MacHOCTN OCHOBbLIBAKOTCA Ha
orpaHnyYeHNn MHTEHCUBHOCTM NyYKa ONTUYECKOro U3nyyeHns. BocnnameHeHve oT onTuyecku o61yyaemoro no-
rnowjarouero o6bekta TpebyeT onpeAeIeHHOro KosiMyecTsa 3HePrun, MOLHOCTY WX 3HEPTEeTUYECKO OCBELLeH-
HOCTW NPW yCTAHOB/IEHHbIX MeXaHW3Max BocniaMeHeHNs B BUAMMOW U nHdpakpacHoii o6nacTtsax cnekrpa. KoH-
uenuyuna VICKp0683OI'IaCHOFO ONTUYECKOro n3nyvyeHna npuMeHAaeTca K U3nfy4eHunto Nt060oi NUHTEHCUBHOCTU naonyc-
KaeT NpUCyTCTBME NOTNOTUTENSA B OKpYXaloLleii cpege.

Y M3K 60050-393:2003 MexayHapoaHblii anekTpoTexHnyeckuii cnosapb (M3C) — YacTb 393:AaepHble npubo-
pbl — ®un3nUECKNEe SBMIEHNSI 1 OCHOBHbIE MPUHLMAMBI.
M3K 60050-845:1987 MexayHapoaHbIi anekTpoTexHnyecknii cnosapb (MOC) — YacTb 845:0cBeLueHue.
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MpumeuyaHune — o pesynbTaTtamM BbINONHEHHbIX UccnegoBaHuii [17) — [22] onpefeneHbl 6e3onacHble ans
B3PbIBOOMACHbIX Fa30BbIX CPeJ, 3HAUYEHNS VHTEHCMBHOCTM Nyyka B BUAWMMOW 1 MHpakpacHoii o6nacTsax cnekrpa. beso-
nacHble 3HaYeHVs npeaycMaTpuBaloT OrpaHUYeHHbI ypoBeHb 6e30MacHOCTU NPy HEGNAronPUATHBLIX YC0BUAX UCTbITa-
HUIA. MimeloTcst CBefleHNs1 O BOCM/IAMEHEHUM CMecK cepoyrfiepofa C BO3J4yXOM OMTUYECKUM U3/yYeHUEM MOLLHOCTbIO
24 mBT.

5.2.2 HenpepblBHOE U3nyyeHune

MOLWHOCTb ONTUYECKOTO U3NYYEHNS NN IHEPreTUYecKasn OCBELLEeHHOCTb He [Jo/KHa NpeBblwaTth 3Have-
HWIl. NpuBeAeHHbIX B Tabnuue 2. pacnpefesieHHbIX N0 rpynnam 060pyAoBaHns n TemnepaTypHbIiM knaccam. be-
30MacHble 3Ha4YeHNs IHepPreTMyeckoli OCBeLEeHHOCTM YKka3aHbl Npu MakcumanbHol nnowaaun obnyyaemoi no-
BEPXHOCTW. He npeBblwatkowelt 400 Mmm2. 4na nnowaam o61y4yaeMoil NoBEPXHOCTU, NpeBbiwatuieii 400 Mm2,
NMPUMEHAIOT TemMnepaTypHble orpaHnyeHmns 418 COOTBETCTBYOLLero TemnepaTypHoro knacca. B Tabnuue 2 cogep-
XUTCA MHbopmaumsa fNa roproYnx AN HEropymnx nornoTuTteneii. B kayectee anbTepHaTusbl Tabnuue 2 ans
MPOMEeXYTOUHbIX 3Ha4YeHWiA naowageli 06/1y4aeMoil NOBEPXHOCTU, €C/IN FoploYne TBepble 06bEeKTbl UCK/TIOYEHbI,
6e30MacHble 3HaYeHNs MOLHOCTY MOTYT ONpeaensaTbca No pUCyHky 1.

Ta6nuua 2— BesonacHas MOLLHOCTb ONTUYECKOrO U3MYYEHUs N IHEPTeTUYECKAs OCBELLEHHOCTb /15 B3pbiBOONAC-
HbIX 30H. K/1ACCM(MLMPOBAHHLIX MO rpynne 1 TemnepaTypHoMy kiaccy o6opyLoBaHus

pynna o6opyaoBaHus 1 HA VA B HC
Knacc temnepaTtypbl T3 T4 T4 T4 T6
Temneparypa ,°C < 150 < 200 < 135 < 135 < 135 <85
MoLHocTb. MBT 150 150 35 35 35 15
OHepreTnyeckass OCBELLEHHOCTb. - 20a 5 5 5 5

MBT/MM2 (nnowagb MOBEPXHOCTM He
60nee 400 Mm2)

a/lns o6nyyaeMbix yuacTKoB noliafpto 6onee 30 MM2,Ha KOTOPbLIX roplouMe MaTepuasibl MOTYT 3aAepXuBaTb
My4OK OMTUYECKOrO W3/lyYeHusi, Npeaes SHepreTUYeCcKon OCBELLeHHOCTM paBeH 5 MBT/MM2.

MMMBALWM BMXTUAKAK MM MLULHOOM, bIBI

OO0M)4MMBIA YYKTOC, HN2

PucyHok 1 — PuicyHok B.1 ¢ npeAenbHbIMY IMHNSIMU /18 MPOMEXYTOUHbIX 3HaUeHUi niowaaeii 061yyaeMoii nosepxHo-
CTV B NPUCYTCTBMM HErOpIOYMX NornoTuTeneit (knaccol Temnepatyp T1—T4, anektpoobopyaosaHue noarpynn lI1A. MB. HC)

3- 5
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5.2.3 ImnynbcHoe nsnyyexHune

[Onsa ANMTenbHOCTM ONTUYECKOTO MMNYbCca MeHee 1 MC 3Heprus oNTUYECKOro MMNynbLca He Ao/KHa npe-
BbILLIATb MUHUMa/bHYI0 3HEPTMI0 MCKPOBOTO 3aXXKMraHMs COOTBETCTBYIOLL eli B3pbiIBOOMACHON ra3oBoil cpefbl.

[ns onTuyeckoro umnynbca NPoAO/IXKUTENLHOCTLIO OT 1 MC 0 1 € 3HEprusa OoNTMYECKOro UMnysibca He
[0/KHA NpeBbllWaTh 3HaYeHNs ,eCATUKPATHON MUHUMANbHON 3HEePruyM NCKPOBOT0 3aXMUraHnsa B3pbIBOONACHO
rasoBoii cpeasbl.

[na onTuyeckoro nmnybca NPoAO/MKMTENbHOCTLIO 60/1ee 1¢ MakcMMabHas MOLHOCTb He A0/KHa npe-
BbllaTb YPOBHU 6€30NacHOCTY A1 HeNpepbIBHOTo n3nyyvenus (5.2.2. Tabnuua 2). Takme UMNynbCbl paccmaTpu-
BAlOTCA Kak HenpepbIBHOE U3/TyYyeHune.

B cepuyn onTuyecknx MMNyibCOB KO BCEM MMMY/ibCaM NPUMEHAETCSH KPUTePUii O4UHOYHOro nmnynbsca. Mpu
yactoTe nosTopeHusa 6onee 100 'y cpeAHAR MOLWHOCTb He AO/KHA NpPeBbIlWaTh ypoBeHb 6e3onacHoCTn Ans
HenpepbIBHOIO U3nyyeHus. Mpu yactoTe nosTopeHna meHee 100 'y gonycTuma 60/ee BbicOKasa cpeHAS MOLL -
HOCTb. eC/1 3T0 6yeT NOATBEPXAEHO UCMbITAHNAMMN B COOTBETCTBUN C pa3gesiom 6.

5.2.4 NcnbiTaHWA Ha 3aXuraHue

McnbiTaHnA Ha 3auraHme Ana NoATBEPXAEHUA NCXPOOEe30MacHOCTN BbINOHAKT B 0COObIX Cnyyasnx, Ha-
npumep:

- ANA Ny4YKOB CpefHUX pasMepoB UM NPOAOMKUTENBHOCTHN, KOTOPblE MOTYT NMPEBLICUTL MUHUMASbHbIE
KpUTEPUM ONTUYECKOTO 3aXUTaHNsA, HO He CMOCOOHbI BbI3BaTb 3aXuUraHue;

- ANA MYYKOB CO C/IOXKHOI BPEMEHHOI guarpamMmmoit, 415 KOTOPbIX TPYAHO ONpeAeNnTb 3HEPrui0 B UMMy 1b-
ce n/mnu cpeaHo MOLWHOCTb:

- ANA cneynanbHbIX cpef, 06 BEKTOB MU APYTUX KOHKPETHbIX MPUMEHEHWN, KOTOPbIe CO34al0T ABHO MeHee
XXeCTKue yCcnoBus, 4YeM YC/I0BMSA NCMbITAHUNA, 3yYeHHble 40 HACTOSLLEero BpeMeH!.

WcnbiTaHre npoBoAaT Ha 10 o6pasLax UCTOUYHMKA CBETa, KaK yka3aHo B pasgene 6. VicnbiTaHve cuntaeTcs
YA,0BNETBOPUTE/IbHbLIM, EC/IN HW B O4HOM U3 10 NCNbITAHNI HE NPOUCXOANT 3aXUTaHNS.

5.2.5 OnTnyeckne yctpoiictBa, CKOHCTPYMPOBaHHbIe MO NPUHLWNY NCKpOo6Ge3onacHoCTH

OnTuyeckune ycTpoiicTea, CKOHCTPYMPOBAHHbIE MO NPUHLMUMNY MCKPO6e30nacHOCTU. AO/MKHbI 06ecneyunsaTb
3allMTy OT 3/1EKTPUYECKON Neperpyskn'noBpexaeHns 4na npeaynpexaeHnsa n3bbiTOYHOW UHTEHCUBHOCTU Nyyka
ONTNYECKOro U3NYyYeHUs B NOTEHLNaIbHO B3PbIBOONACHbLIX cpeAax. AHa/in3 pucka'onacHoOCTU [lOSIKEH onpefje-
NNTb. KOTrfa 3Tu ycTpoiicTBa Heo6XxoANMbI. Bubl 0TKa30B UCTOUYHMKA ONTUYECKOro N3nyyeHus, 6apbep 6esonac-
HOCTW MCTOYHUKA NUTAHUA N HaNnYKne B3PbIBOONACHON cpefbl AO/MKHbI pacCMaTpuMBaTbCA B HOPMasibHbIX YC/10BU-
AX 9KCnayaTauum v B yC/TOBUSIX HEUCNPABHOCTU ANA onpejeneHus Heo6XxoAnMOCTY LONONHUTENbHON 3aLNThI.

MCTOYHMKM ONTNYECKOTO N3/TyHEHUSA, Takne Kak nasepHble Anobl NIV CBETOANOAbI, BLIXOAAT U3 CTPOSA Npu
neperpese B yCN0BUSAX Neperpyskn. TennoBoi 0TKa3 HEKOTOPbIX ONTUYECKNX MCTOYHUKOB cnoco6eH obecneunTb
Heob6xoAuMYI0 3alLMTy OT neperpysku (ucnoiTaHne Ha 10 o6pasuax).

OneKTpuyeckme Lenu, Hanpumep, orpaHuynTeNnn Toka U/Mav HanpsXXeHus, yCTaHOBIEHHbIE MeXy UCTOUYHU-
KOM ONTUYECKOTO N3YyHEHUSA N UCTOYHUKOM 3/1€KTPUYECKON MOLLHOCTU, CNOCO6HbI 06ecneynTb 3awnTy oT nepe-
rpy3ku kak ncxpobeaonacuble Lenu.

3awuTa oT neperpysku JosmkHa 6biTb 06ecneyeHa B TOV CTeneHu, B KaKO 3TO He06X04MMO AN Nnpeanona-
raemoro ypoBHS 3aliuTbl 06opygoBaHusa (cM. M3K60079-11). Hanpumep, ana o6opyaosaHns Ga orpaHmuntenu
TOKa M/MNN HanpsXXeHns J0/MKHbI 06ecneynBaTth 3alnTy OT Neperpyskun Npu A4ByX yYnTbiBAEMbIX HEUCPABHOCTAX
orpaHnunTens Toka n/unu Hanpsbkeuns. Ana obopyaosaHna Gb Tpe6oBaHne MOXeT 6GbiTb CHUXEHO 4,0 OAHOM
HeucnpaBHOCTW. 1nA o6opyaoBaHUa GC HOMUHaNbHbIE XapakTePUCTUKN AO0MKHbI 6bITb NPUHATHLI 6€3 fonycka
Kaknx-nnbo HencnpasHoOCTeN. TennoBoe paspyLlleHne HEKOTOPbIX ONTUYECKUX UCTOYHUKOB Masioil MOLLHOCTH, Ta-
KUX Kak CBETOANOAbI, AOMNYCTUMO 418 06ecrneyeHmns 3aLlmnTbl OT neperpys3kn obopyfoBaHns ¢ 06bIM ypOBHEM
3awuThbl.

5.3 Tpe6oBaHWA K ONTUYECKOMY U3YYEHUNIO C 3alUTON «Op pr»

5.3.1 O6wwne TpeboBaHusa

Mpu 3TOM BMAe 3alnTbl U3/TyYeHNe AO/KHO BblTh 3aK1I0OUYEHO BHYTPY ONTUYECKOro BOJIOKHA UK APYroi
nepeparoLlein cpelbl K. NpU 3TOM, He AO/DKHO BbIXOAUTb 3a Npejeribl 3TN n3onauun. B atom cnyyae xapakrepu-
CTUKMN U30M15LMM ONpeaensoT ypoBeHb 6€30NacHOCTUN CUCTEMBI.

AHanu3 pucka no3BossieT yCTaHOBUTb Tpeb6oBaHMA 6€30NacHOCTM Ha OCHOBE NpeAnofiaraeMblX yC/10BuUi
(ycnosuii HeMCNPaBHOCTY AN HOPMabHbIX YCNI0BUIA aKCnayaTaumm).

OnThYecKoe BOSIOKHO MOXET UCNO/Ib30BaTbLCA B CUTyaLUsX, KOrAa He CyllecTBYeT 3apaHee 3ajaHHbIX yC-
NIOBUIA. TO €CTb KOTAa BHeLLHee BO34eNCTBME MOXET Bbi3BaTb paspyLleHue 3awutHoro 6apbepa. JononHnTenb-
Hble cpeAcTBa 3awWnTbl (Hanpumep npoyHan KabenbHasa npoBoAka, kabenenposoj nnu kabenbHbI KaHan) cne-

b
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AYCT MCMONb30BaTh, KOrAa BHELWHNe BO34eNCTBUS MOTYT Bbl3BaTb paspyLlleHne B HOpMasibHbIX UKW aBapUnHbIX
yCnoBuaAx akcnayartaumu. 3awmnTtHble Mepbl, He06xoAMMble AN NpeaynpexaeHns Nnpo6os 1 BbIXxoda U3nyvyeHus,
MOryT 6bITb ONpefieNieHbl Ha OCHOBE aHann3a pucka.

Ecnu ncnonb3yoTcs 060/104KN, 4ONYyCKAETCA HaxXoXAeHne NCTOYHMKA BOCN1aMeHeHNst BHYTPY 060104KN
6e3 BocniamMmeHeHns aTMocdepbl CHapyXu, Npy YCNOBUKN, YTO OHU OTBeYaloT Tpe60BaHNAM COOTBETCTBYIOLWNX
cTaHfapToB no Bugam 3awutbl (cepua MK 60079).

5.3.2 U3nyyeHne BHYTPU BONTOKHA U T.A- (MEXaHUYECKOe NOBpexXAeHne ncknroyaetcs)

OnTnyeckoe BONOKHO NpeAoTBpalLaeT BbIX04 ONTUYECKOr0 U3NyyeHns B aTMocepy B HOPManbHbIX YC0-
BMAX 3KCNyaTauun. B cnyyae npegnosiaraeMbiX HEMCNPABHOCTEN 3TO MOXeET 6bITb 06ecneyeHo NpUMeHeHNeM
[OMNOSTHUTENbHOrO 3KpaHMpoBaHua, kabenenposoja, kabenbHOro N0Tka M KabenbHOro KaHana.

5.3.3 I3anyyeHune BHYTpu 0b6004eK

BocnnameHsiouwee n3nyyeHne BHyTpu 060/104eK JonyckaeTcs, ec/i 060/104Kka COOTBETCTBYeT TpeboBaHu-
SAIM K NPU3HAHHbLIM BUAaM B3pbliBO3aLLUTbl 419 3/1€KTPO060PYA0BaHUSA, B KOTOPOM MOXET NPUCYTCTBOBATbL UCTOY-
HUK BOCNameHeHus {B3pbIBOHeNpoHuLaemasn 060n104ka «d». 060/104Ka C NPOAYBKOW NoA faBfieHnem «p», 060-
loyka c orpaHUYeHHol BEHTUNSLMEl), B COOTBETCTBUN CO cTaHZapTaMmu cepun M3IK 60079. OgHako He06X04MMO
y4nTbIBaTb, 4TO NPU MOOGOM BbIXOAE U3NyHYeHUs 3a npegesbl 060104KM A0MKHA BbITh NpefycMOoTpeHa 3awmTa
060pyA0BaHNA B COOTBETCTBUN C HACTOALLUM CTAHAAPTOM.

5.4 BNOKNPOBKA ONTUYECKOTO U3/Ty4YeHUs pa3pbiBOM BOJIOKHA «op sh»

OTOT BUA 3aLLMTbl NPUMEHSIETCA, KOrAa n3nyyeHune He ABNsSeTca nckpobesonacHbiM. PasmbikatoLan 610ku-
poBka cpabaTbiBaeT, Korga salmuta n3onaumeil HapylwaeTcsa U U3yyeHne CTaHOBUTCA HEeOrpaHUYeHHbIM 3a 3Ha-
YnTeNbHO 60s1ee KOPOTKOE BPEMS, YEM BPEMS 3a[ePXKN BOCN/TaMEHEHNUS.

PasmbikatloLwan 610knpoBKa A0/KHA AeACTBOBATL B COOTBETCTBUN C TPE6GOBAHUSAMMU, ONpeenieHHbIMU NpK
aHanunse pucka. MeTtozbl, ykasaHHble B COOTBETCTBYHOLUWMX cTaHAapTax (Hanpumep MOK 61508. MOK 61511)
MOTYT ObITb MCMOJIb30BAHbI 415 aHa/IM3a IKCN/TyaTaunoHHbIX XapakTepucTuk 060pyAoBaHmns, YTobbl yCTAHOBUTH
KO3(hhULMEHT FOTOBHOCTU UM KOS MULMEHT CHUXXEHUS pUCKa B 3aBUCUMOCTY OT YPOBHS 3aLLUTbl 3/1€KTPO06OopY-
[0BaHUA, kak nokasaHo B Tabnuue 3.

Ta6bnuuya 3— KoahhuuneHT roToBHOCTM ONTUYECKOI 6/1I0KMPOBKM MM KOIPMULIMEHT CHUKEHUA pucka Bocniame-
HEHVs1 B 3aBMCUMOCTU OT YPOBHSA 3allnTbl 060pyJ0BaHNA

YpoBeHb 3alWuTbl 060pyAaoOBaHNSA Koat numnmeHT roToBHOCTH KoadhunuymneHT cHuXeHns pucka
(3¢ hekTuBHOCTD)

Ga 0.999 — 0.9999 1000 — 10 000
Gb 0.99 — 0.999 100 — 1 000
Ge 0.9 — 0.99 10— 100

MpumeyaHune — 3HauyeHns, NpuBeAeHHble B TabnuLe 3. 6b1I1 NoMyYeHbl Ha OCHOBE pekoMeHAauui n3 oTueTa
no npoekty SAFEC — OnpegeneHne ypoBHeil 6€30MacHOCTY 3/1EKTPUYECKMX YCTPOICTB, UCMOb3yeMbIX B MOTEHLMaIbHO
B3pbIBOONACHbIX cpedax (Yungei. 2000).

B cnyuyasx, korga c NOMOLL b0 OLLEeHK/M 0NacHOCTM BocnaameHeHunsa (CM. npunoxeHue C) MOXeT 6bITb foKa-
3aHO0. YTO YC/NI0BMS BOCN/IAMEHEHMA HE BO3HUKAIOT cpa3y nocse paspbiBa BO/OKHA, ONYCKAeTCsa UCNONb30BaTb
BPEMS OTK/HOUYEHUS, TPUMeEHAEeMOoe 415 3aWnTbl 3peHns (cm. MOK 60825-2). 3To xapakTepHo gnsi o6opygosa-
HUS C ypOoBHEM 3awuTbl GC, HO NPUMEHNMO 1 K 060PYA0BaHMIO C ypOBHEM 3almnTbl Gb.

5.5 CooTBeTcTBME BN 0B 3alnTbl 3aaHHbIM TpebOBaHNAM

Ecnv oueHka onacHoCTW BOCN/laMeHeHus, npuseeHHas B npuaoxeHun C. nokasbiBaeT, 4TO BOCN1aMeHe-
HMe 0T ONTUYECKOTO N31yYeHNSI BO3MOXHO, HE06X04MMO NPUMEHATbL BUAbI 3aWUThl, NpUBeeHHbIe B Tabnuue 4.

Tab6nuuya 4 — lNpumMmeHeHVe BUAOB 3aLWTbl 415 ONTUYECKUX CUCTEM B 3aBUCMMOCTY OT YPOBHS 3aLLmMTbl 060pyA0BaHNSA
Bua 3awpmbl Ga Gb Ge

Vckpobe3onacHoe onTUYeCKoe W3lydeHne — Buf,
3aLUThI «0p is» (cM. 5.2):

- 6e3onacHoe npu AByX HEUCMPABHOCTSX Oa Ja Ja
- 6e3onacHoe Npu OfHOI HeucnpaBHOCTYH Hert Oa Na
- 6e30nacHoe B HOPMasIbHbIX YC/IOBUSX IKCTyaTa- Het Het Ja

umn
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OKoH4yaHne Tabnuubl 4
Bug, 3awpmbl Ga Gb Gc

3almieHHas BO/IOKOHHO-0ONTUYecKas cpeja c nyy-

KOM. CNOCO6HbIM BbI3BATb BOCM/IAMEHEHNe. — BUf, 3a-

WM TbI «op pr» (cMm. 5.3):
- C [ONOJIHATENbHON MEXaHWYeCKOl 3almTol Het Na na
- 6e3 AONONMHUTENIbHOV MEeXaHUYeCcKon 3aLmThl Het Het Oa

3aumiieHHas BOIOKOHHO-0NTUYeckas cpega c nyy-
KOM. CMOCOGHbIM BbI3BaTb BOCM/IaMeHeHe 610KMpy-
eMbIM  pa3pbliBOM BOJIOKHA. — BWf, 3awuTbl «op sh»

(cm.5.4):
- C [AONOJTHATENIbHON MeXaHWNYecKoli 3aluToi la La Ja
- 6e3 JOoNOSHUTENIbHON MeXaHUYeCKoN 3awuThbl Het la Ja
He NpyMeHsItoT HYU OAUH U3 BUAOB 3aluThbl (He OT- Het Het Het

paHWYeHHbI, CNOCO6HbIV BbI3BaTb BOCM/IaMeHeHne

nyu)

6 TunoBble NMPOBEPKN N NCNbITaHNA

6.1 CTeHA ANS UCNbITAHUI HA BOCN1aMeHeHne

6.1.1 NcnbiTaTeNbHbIN cocyn

AvameTp > 150 MM. BblicOTa Hafi UICTOYHMKOM BOCM1aMeHeHnsa >200 Mm.

6.1.2 I3MepeHns aHeprnm n MOWHOCTHN

O6wasn norpewHoOCTb N3MEPEHNA A0/IKHA 6bITb MeHee 5 %. B TOM YUC/ie CYHEeTOM U3MEHEHUA TUna ncTou-
HUKa ONTUYECKOro N3nyyeHus.

6.1.3 KpuTepuit BocniameHeHus

[MoBbilWeHNe TemnepaTtypbl HO MeHee YyeM Ha 100 K, onpefenieHHoe C NOMOLLLbIO TepMmonapbl AnameTpom
0.5 MM Ha 100 MM BbIlWe MecTa neperpesa, Uan NosBAEHNE NaameHu.

6.1.4 TemnepaTtypa cMmecu

40 °C nnn makcumasibHas TeMmnepatypa /11 KOHKPETHOro NpUMeHeHus.

6.1.51aBneHne cmecu

[aBneHne okpyxatuiei cpeabl B cooTBeTcTBUM ¢ M3AK 60079-0.

6.1.6 KoahpuuneHT 6e3onacHocTun

MpumeHslT KoaduumeHT 6e3onacHocTy 1.5 4N8 HeNpPepbIBHOMO U31y4eHnsa 1 3 N8 UMNYNbCHOTO U3ny-
YeHWsa KO BCeM pesynbTaTtam (pesynbTartamM C OTCYTCTBMEM BOCNIAMEHEHNS), NO/TYYEHHbIM B UCMbITAHNAX B COOT-
BETCTBUN € 6.3 1 6.4. Npexje 4eM UCNo1b30BaThb 3TN JaHHble Kak ncxpobesonacHsle.

Ecnv BO BpeMSA UCNbITaHMA BOCNIaMEHEHWA He NPOUCXOAUT (HanpuMep NOTOMY, YTO 3HaYeHUe MOLLHOCTH
UMW 3HEPTUN He MOXET ObITb JONOMHUTENIbHO YBENIMYEHO BO BPEMSA UCMbITAHNSA), 3TOT KO3 PULNEHT NPUMEHAIOT
K CamMOMYy BbICOKOMY MOJ/Iy4YEHHOMY 3HA4YEHWI0 HEBOCN/TaMeHSOLW el NHTEHCMBHOCTYM Nyyka.

[pyroli cnoco6 nonyyunTb faHHble 0 6e30NacHOn MHTEHCUBHOCTY Nyyka (BkNtovas koadduuyneHT 6esonac-
HOCTW) — MCNONb30BaHNE UCNbITATENIbHOrO rasa, 60s1ee YyBCTBUTENLHOTO K BOCN/1ameHeHuto. [lna obopypaosa-
HUA. KOTOpoe 6yAeT NpUMeHATLEA B cpege [IA/T3. Takum ncnbiTaTeIbHbIM ra3oM MOXeT BbITb 3TUEH MPU NoLLa-
AW nyyka fo 2 MMr.

MpumeyaHue — MOCKOMbKY BOCN/IaMeHeHVe ropsiyeli NOBEPXHOCTbIO Masloit NoLWaAm — npoLecc co
3HAUYNTE/IbHBIMU CTATUCTUHECKUMI OTK/IOHEHUSMU, MPUMEHEHWe KoaduumeHTa 6e3onacHocTn onpasgaHo. Mo 3Toi
Xe MpuuMHe Heo6X0A4MMO MPOSIB/ATL OCTOPOXHOCTb, OLEHMBAs Pe3y/bTaTbl SKCNepUMMEHTa Kak He Bbi3blBatoLLve BOC-
naameHeHre NOTOMY 4YTO He6Oo/blUMe Kole6GaHWs NapamMmeTpoB UCMbITAHUA MOTYT 3HAUYUTENbHO BAUSATL HA Pesy/bTarbl.

6.2. CTaH[apTOB KOHTPO/IbHOE UCNbITaHne

6.2.1 3TanoHHbI ras

CMmecb nponaHa c BO34yXOM B KOHUeHTpauun 5 % nunu 4 % o6bema, cM. Tabnuuy A. 1 (415 UcnbiTaHuii Ha
BOCN/IaMEHEHMNE C HEeNpPepbIBHbIM U3/TyYEeHUEM U/ UMY TbCHbIM U3/TyYEeHUEM C NPOAO/DKUTENTbHOCTLIO UMMY/Ib-
ca 6onee 1c, COOTBETCTBEHHO) UK 4 % o6bema (419 UMNYNLCHOTO U3NYYEHUS C OA4UHOYHBIMU UMMYNbCAMK
NPOAO/IKNTENIbHOCTLI0O MeHee 1 MC) — 3TO CMeCb B COCTOSIHUM NOKOS.
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6.2.2 3TaNnOHHbIV NOrNoTUTENb
MornoweHHo npu n3yyaemoin AnvHe BonHbl — 6onee 80 %. MornoTuTeb HAHOCAT Ha KOHeL, NnepejatLLero
BOJIOKHA (ONTOBOJIOKHA) U/IX HA MHEPTHBIW cybcTpaT (nepegaya cBO60O4HOTO Nyyka).

NMpumMeyaHune — VcnbiTaHns Nokasanu, YTo /151 MUKPOCEKYHAHbIX U HAHOCEKYH/HbIX MMMy IbCOB Yr/1EPOANCTbIN
NornoTUTENlb UMEET HaMEHbLLYH BOCT/TAMEHSIIOLLYH 3HEPrMto UMy bea (nornoweHne — 99 %, roptounii NornoTuTesNb,
BblCOKas TemnepaTypa pasnoxeHua>[17]. [20]. [22].

6.2.3 KOHTpO/IbHOE ncnbiTaHWe 4159 HENPEPbIBHOTO U3/TYYEHUA M UMNY/IbCHOTO U3/TYYEHUS C 4NN~
TeNbHOCTb MMNynbca 6onee 1c

O6nyyaeMblii 3TaNOHHbIA NOTNOTUTENb A0/KEH BbITh (PU3NYECKN N XUMUYECKM UHEPTHBLIM Ha NPOTAXEHUN
BCEro ncnbitTaHns. A6cop6LMOHHas CNOCOGHOCTb MOTNOTUTENS [0/DKHA 6bITh O4EHb BbiCOKas, UTOObI OH AeACTBO-
Ba/1 MOYTM Kak abCOMOTHO YepHOe Teno.

O6paseL, He06Xx04MMO UCMbITATb C 3TA/IOHHLIM ra3om 1 nornoTutenem npu 40 °C. AnA ucnbiTaHWa onTuyec-
KOro BO/IOKHA NOr0TUTENb A0/KEH OblTb HAHECEH HA KOHEL, BOTOKHA 04eHb TOHKUM cnoem (~ 10 MkMm) (B Buge
nopoLlka B CyCrneH3umn, koTopas 3aTeM BbiCyllMBaeTcsa). 3HavyeHus npuBegeHsbl B npunoxeHun A (tabnuua A.1).
KOHCTpyKUMA npuemnemMa, ecnu nonyvyeHHble 3Ha4eHNs BOCNaMeHeHna He npeBbiwatT 6onee yem Ha 20 %
npuBeeHHble B Tabnuue A.1.MornotTutenb 4ONXKeEH 6bITb HE NOBPEXAEHHbIM B KOHLE UCMbITaHWSA.

[ns ucnelTaHnA NPonyckaHWa cBO6OAHOr0 Nyyka ONTUYECKOro U3IyYeHUS 3Ta/IOHHbIM NOrnoTuTENEeM ny-
YOK CaMOro Masnoro gunameTpa LO/KeH nonajatb Ha NIOCKWIA CNoli HAHECEHHOTO Ha Cy6CcTpaT UK CNpeccoBaH-
Horo o6nyvyaemoro matepuana. KOHTpObHble 3HAYEHUA A4NS NyyKa COOTBETCTBYIOLWEro AnameTpa npuBeeHbl B
Tabnuue A.1. KOHCTpyKUUA npuemnema, ecaun noslyyeHHble 3Ha4YeHns BOCNaMeHeHs Ho npeBbiwalT 6onee
yeM Ha 20 % npuBepeHHble B Tabanue A.1. MornoTuTenb 0/KeH 6bITb HE NOBPEXAEHHbIM B KOHLE UCMbITaHUS.

6.2.4 KOHTpONbHOE NCNbITaAHWE 419 UMNYTbCHOTO U3TYYEHUS C ANNTENbHOCTbLIO UMNYyNbCa MeHee
1 mc

OTaNoHHbIN nornoTuTens obnyvaroT cnepenmn (CBOH60AHLIM NYYKOM) BO BpEMS BCEX UCMbITAHWUIA UMNY/IbCHO-
ro u3nyyexus. nsa ucnbiTaHnsa NPonyckaHus cBO6OAHOIO Nyyka oNnTUYECKOTO U3/TyYeHUSA 3Ta/IOHHbIM MOroTuTe-
NIeM Ny4yoK caMoro Masnoro guameTpa AO/DKeH nonagaTb Ha NI0CKuiA cnoil o61yvyaemMoro matepuana, HaHeceH-
HOro Ha cybcTpaT nan cnpeccoBaHHOro A0 o6pasoBaHns Wapuka. KOHTPOoNbHOE 3HaYeHne aHeprun nMnynbca
nona nyyka guameTtpom 90 mkm coctasnaet 499 mkx ansa nmnynscos 90 He 1 600 MK Ana nmnynbcos 30 HC.
KOHCTpYyKLMIO HEOBXOAUMO NPOBEPUTH C 3TANIOHHBIM ra3oM 1 nornoTutenem npu 40 *C. NcnbiTyemasa KOHCTPYKUUA
npuemnemMa, ecnv noslydeHHble 3Ha4YeHa BOCNaMeHeHNs He npeBbiwaT 6onee uem Ha 20 % nNpuBeAeHHbIe B
Tabnuue B.1.

MpumeyaHue — KOHTPONbHbIE 3HAYEHUs NpuseeHs! B [20].

6.3 WNcnbiTatenbHble cMecHn
6.3.1 VicnbiTaHMA Ha BOCN/1aMeHeHne 4151 HENPEPbIBHOTO U3TYYEHUS U UMMY/IbCHOTO U3Ny4YeHus ¢
ANUTeNbHOCTbIO MMNynbca 6onee 1c¢

6.3.1.1 Ona cpen T6/IIC

CS2BB03gyxe — 1.5 % o6bema, U 4U3TUN0BLIA 3chup — 12 % ob6bema.

Ecnv ncnonb3yoT TONbKO 4N3TUNO0BbLIA 3¢hUp, NONYYEHHbIE MUHUMA/IbHbIE 3HAYEHWSI BOCN/IaMeHsa LW e
MOLLHOCTW U 3HEePreTUYecKoli OCBELLEHHOCTY creflyeT pa3fennTb Ha 4 ANs fanbHelero Mcnofib30BaHus.

6.3.1.2 fins cpep T4/11A. T4/11B n T4/IIC
AvnaTtunossblii achup — 12 % obbema.

6.3.1.34na cpeg T3/lIAn |
MponaH B Bo3ayxe. 5 % o6bema.

6.3.1.4 AnA cneynanbHbiX NPUMEHEHN
Cpepfa paccmarpuaeTcs.

6.3.2 McnblTaHUA Ha BOCN/laMeHeHne ANAa UMNYNbCHOTO U3NTYyYeHUA C ANTNTENIbHOCTbLO € 4UHUYHOTO

mMmnynbca MmeHee 1 mc

4 9
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6.3.2.1 Ans cpepn MNC
H2 B BO3ayxe — 12 n 21 % o6bvema nnn CSz B Bo3gyxe — 6.5 % obbema.

6.3.2.2 ina cpep VB
OTuneH B Bo3gyxe — 5.5 % ob6bema.

6.3.2.3 na cpepn I n VA
AnatnnoBbin ahup — 3.4 % ob6bema nnm nponaH B Bo3ayxe — 4 % obbema: pasfenutb MUHUMATIbHYIO

MOIyYEHHYI0 C NPONaHOM BOCMN/IAMEHSIOLLYI0 9Hepruio Ha 1.2 ans fanbHeiwero ncnonb3oBaHus.

6.3.2.4 na cneunanbHbIX TPUMEHEHNN
Cpepfia paccmarpusaeTcs.

6.4 McnbiTaHna ona cepun MMNY/bCOB U MMNY/TbCOB A/INTE/IbHOCTbLIO OT 1 mMc o 1c
MpumeHseTca cxeMa ucnbiTaHnii B cooTBeTCcTBUM € 6.3.1, a 3aTeM cxema B COOTBETCTBUM C 6.3.2; NOrnoTu-

TeIn N CMecun. — Kak ykasaHo B 6.1 — 6.3.

7 MapknpoBska

7.1 O6uwue TpeboBaHuA
O6opyaoBaHune, UCcnob3ylolee ONTUYECKOe U3NTyHeHNE, [O/KHO UMeTb CAeAyioLLY0 A0MOTHUTENbHYIO

MapKUpOBKY.

7.2 NHhopmaunsa ,coaepxaliasca B MapkmpoBke

MapkupoBka o/ XHa BK/loYaTb B cebs:

a) CUMBOJIbI MTPUMEHAEMbIe /1 0603HaYeHNs BUAa 3alUTbl:

- «0op is» — ANnA nckpobes3onacHoro oNTUYECKOro N3TyYeHUs.

- «0p pr» — A9 ONTUYECKOro N3y4YeHuns C 3aLuTo.

- «op sh» — gnda onTnyeckoi cuctembl ¢ 6/10KMPOBKOIA;

b) CMMBON rPynnbl 060PyA0BaAHUSA:

- ANA 3aWmnTbl BUAa «McKpobesonacHoe oNTUYecKoe U3fiydyeHmne» «op is» UCMNo/b3yT CUMBObLI A. B unu C:
- Ana 060pyAOBaHNA, He NOAXOAALLEro ANA YCTAHOBKM B OMACHOW 30HE, HO CO3JalLero onTuyeckoe

n3nyyeHue, He06Xo04MMO NPUMEHATL MapPKUPOBKY CBA3AaHHOIo 060pyAoBaHusA. Ecnv B Tabnuue 2 Takxke npuBo-
antca TpeboBaHne 06 orpaHnYeHUn TeMnepaTypHOro Knacca, 3To JO0/KHO GbiTb yKa3aHo nocse Buja 3awuTbl.
Mpumep: [Ex op is T4 Gb] HC:

C) ypoBeHb 3awWwnTbl 060pyaosaHua Ga, Gb nnun Ge (cm. Tabnuuy 4);
d) cepuitHblii HOMEP, 3a UCKTIDYEHNEM:
- COeAMHUTENbHbIX NPUHAAMEXHOCTel: BOJTOKOHHO-ONTUYECKNX kabenek n .4,
- MUHMATIOPHOro 060pyA0BAHNA C OFPaHNYEHHOW NnoLLablo NOBEPXHOCTH.
7.3 MpumMepbl MapKUupoBKM
O6opyAoBaHne, COOTBETCTBYIOLLLEE YPOBHIO 3anThl Ga:
Exopis lICT6 Ga
O6opyaoBaHne, COOTBETCTBYHOLLEE YPOBHIO 3aLUNTbI Gh:
ExopprliIT4Gb
O6opyaoBaHue, yCTaHOB/IEHHOE 3a NpejeniamMmun ONacHOM 30HbI, HO co3jaloliee oNTMYeckoe n3nyyexue,

nonajalolee B ONacHyo 30Hy (NpegesibHble 3HaUYeHUs B3ATbl M3 TabnnLbl 2):

[Ex op is T3 Ga] HA
B cepTudmnkate fosmkeH 6biTb yKazaH COOTBETCTBYIOLL NI yPOBEHb 3alUTbl 060pyA0BaHUSA (BO3MOXHO He-

CKONbKO YPOBHEW 3alLnThl 415 pasHbiX YacTeli 060pyf0BaHns).
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MpunoxeHune A
(o6s13aTenbHOe)

OaHHble KOHTPO/IbHOTO UCNblTaHUA

Tabnunuya A.l— KOHTPOMbHbIe 3HAYEHWS 4151 UCMbITAHWIA Ha BOCM/JaMEHEeHNe CO CMEeChbI0 NponaHa B BO3Ayxe npu
TemnepaType cmecu 40 "C

[viameTp cepaueBnHbl BOMOKHA, MKM MuHUMasibHas Bocr/laMeHsoLLas MuHMMaIbHas BOCTUIaMEHSIOLLIA
MOLLHOCTb npy 1064 MV MOLLIHOCTb Npn 805 HVI
(nornowigHre —83 % (nornoweHre — 93 %
5% nporiaHa oT o6bema), MBT 1% nponaHa oT obbema), MBT
62,5 (06onouka 125 mMKm) 250

400 842 690

600 1200

1500 3600

MpumeyaHune — Mornotutens 6bl1 HAHECEH Ha KOHeL, ONTMYeCKOro BO/IOKHA Y NOCTOSIHHO 06nyqar|c;|.

MpumMmeuyaHune — [pyrnx AaHHbIX KOHTPO/bHBIX UCMbITAHWIA (Hanpumep AN cepAueBUHbl AMaMeTpom 8 MKM
W OVHbI BOMHbI 1550 HM) B HacTosiLLee BpeMms HeT.

11
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MpunoxeHune B
(cnpaBoyHoe)

MexaHun3mbl BocninaMmeHeHna

MoTeHUManbLHasa oNnacHoOCTb, CBA3aHHAs C ONTUYECKUM U3NyYeHNEM B MHppakpacHoii o6nacTu cnekTpa u
BUAMMOM CMEeKTPe 3/1eKTPOMAarHUTHbIX BOJTH, 3aBUCUT OT CleAyLInX (hakTOpOoB:

e OJIMHbI BO/HbI 1a3zepa (CBOCTBA NOroWeHNs);

e nornowatuwero matepuana (MHepTHbIN, peakTUBHbINA);

* TONAMBA.

* [aBneHus:;

e 06nyyaemoli nnowaam.

* BpeMeHMW 061yUeHus.

CyuiecTByeT OTPOMHOE Y/C/10 CoYeTaHni 3TUX (DaKTOPOB, KOTOPbIE BAMSAIOT HA ONACHOCTb BOCM/IaMeHeHUs
OT ONTUKM BO B3PLIBOONACHOW cpefe 1. N0 MeHbLIeli Mepe, Ha MexaHu3Mm BocniaMmeHeHusi. Haubonee He6naro-
NPUATHbIE YCNIOBWSA BO3HMKAIOT B MPUCYTCTBUM NOrnoTutens. Korga pasmepbl 30Hbl 061y4eHUst nav nornotuTens
CHMXaloTCA A0 3HAYEHNA MeHee pacCTOAHNA ralleHnss B3pbIBOONACHOr0 rasa, BoCnaamMmeHeHne MoXeT paccMmar-
puBaTbCs Kak TodeuyHoe. OIHAKO U3NlyyeHne 0T KOHLA BOJIOKOHHO-0NTUYECKOro kabensa 6bICTPo paccenBaeTcsi 1
06/1y4aeMblil y4yacTOK MOXET fOCTUraTh NoWaan HeCKONbKMUX KBagpaTHbIX CAaHTUMETPOB. YC0BMSA BOocniame-
HEHUSI MOXHO OXapakTepn3oBaTh C TOYKM 3PEHNS OCHOBHbIX MapamMeTpOB 3HePruu, NaoLaamn n BpeMeHN.

Mnowanb cTPEMUTCS K Bpems cTpeMuTcs K KpuTepuii BocnnameHeHus:

(1) nynto 6ecKoHeYHoCTH MWHMMasIbHasA MOLHOCTb

(2) 6eckoHeyHOCTH 6eCcKoHeYyHoCTHn MUHUMa/IbHAA aHepreTuyeckas
0CBELLEHHOCTb

(3) HY /110 HY /110 MUHUMasbHasA 3Heprus

(4) 6eCcKoHeYHoCTHn Hy N0 aHepreTMyeckas aKkcnosnuus

BeckoHeuyHoe Bpemsi 03HaYaeT HeMpepbIBHOE N3/yyeHune. PesynbTaThl NCC/Ie40BaHNA 415 MasbIX U 60/1b-
WnX naowagei npuseaeHbl B Tabnuue B.1.Ha pucyHkax B.1 n B.2. B 0601x pexumax BocnjiameHeHne npoumc-
XOAUT OT ropsiyeii NOBEPXHOCTK, NPU NonNagaHnn fnyyka oONTUYECKOro U3NyYeHnss Ha nornoTuTenb. YUem meHblue
NOBEPXHOCTb, TEM Bbllle BOCM/IaMeHsoLWasa aHepreTuyeckas oCBeLWeHHOCTL. OTO 03HaYaeT, YTO NOBEPXHOCTL
MeHbLUel naowaan Heob6xoANMO HarpeTb 40 60/1ee BbICOKOV TeMnepaTypbl, YTOObI MPON30LL/IO BOCM/IaMEHEHME.
BocnnameHeHne He NPONCXOAMUT NPU MOLLHOCTM OMTUYECKOTO N3/1y4yeHuss meHee 50 MBT HK Ans o4HOI U3 cme-
ceii ras/nap (kpome cepoyrnepoga). 370 noATBEPXAaET, YTO MakCMMasibHO A0NYCTUMOE 3HaYeHNe MOLLHOCTH
cocTtaBnseTt 35 MBT natoc ko3 uumeHT 6e30NacHOCTH, KOTOPLIV [O/MKEH TaKXe y4nTbiBaTh abcopbumnio Henpe-
a/lbHbIM CEpPbIM Te/I0M UHEPTHOTO NOr0TUTENA. DKCNEePUMEHTbI C peakTUBHLIMU NOTNOTUTENSAMU (YrONb, Caxa u
TOHep) nokKasasu, 4To XOTA OHU 1 UMeIoT 60s1ee BbIOOKOE MOor/oLeHne, 04HaKo MeHee 3P eKTUBHbI KaK UCTOUHK-
Ky BoCniameHeHus. N-asikaHbl He Bbi3blBaOT BOCM1AMEHEHUS NPU MOLWHOCTN HMXe 200 MBT (150 MBT. Bk/toYas
KoadhpuumneHT 6esonacHocTu). 4na 60nblnX Naowagen ob6nyyeHma gonyctumoe sHaveHne— 5 MmBt/mm26onee
LenecoobpasHo, YeM KpUTepHii orpaHnymBaroLLeil MOLLHOCTY.

Ha Heb6onblOl Niowaamn B KpAaTKOBPEMEHHOM pPeXnme nasepHblil UMNYbC MOXET Co3faBaTb UCTOYHUK
BOCNAamMeHeHus, NoA06HbI 3NeKTpMyeckoli nckpe, 3a cueT NPo60sa B BO3ayxe. Takaa uckpa [26] c aHeprueli,
npuénanxaroLeincs K MMHUManbHOM 3Hepruy BocniamMeHeHus (M3B). cnocobHa BocnaiaMeHUTb B3pbIBOONACHYO
CMeCb BOMTMMasIbHbIX YC/IOBUAX (MUKPOCEKYHAHbIE U HAHOCEKYHAHbIE UMMY/IbCbI).

S heKkTBHOCTL npoLecca BoCN/laMeHEeHUS 3aBUCUT OT CrieflyoLwnx (pakTopoB:

- ANVHBI UMNY/IbCA U CKOPOCTU NMOBTOPEHUS;

-4V HbI BOJHBI;

-o06nyvyaemoro matepuana (nornotutens);

- 3HepreTUYeCcKoii 0CBELLEHHOCTY 1 3HepPreTUYecKoii 3KCMo3nLum.

YCTaHOBJ/IEHO, YTO MUKPOCEKYH/HbIE Y HAHOCEKYH/AHbIE UMMY/IbCbI CO 3HAYEHWEM 3Heprun, 61mn3kum K MIB.
BOCM/IaMEHSI0T B3pblBYaTbIE CMECH, KaK Noka3aHo B Tabnuue B.2. B aTom cnyyae ob6nyvyaemblii Mmatepman —
caxa — camblil adhheKTUBHbI NornoTuTenb. CBONCTBa Caxu co3aatoT 61aronpuaTHbIE YCI0BUA 415 TPo60os Mo

2| Hdhopmaums, npuBefeHHas B HACTOALLEM NPUNOXeHUU, B3ATa 13 [17].
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CpaBHEHWIO C UHEPTHLIM MaTepranom, BblIGpaHHbIM B UCMbITAHUAX C NOCTOSSHHLIM U3N1y4eHUeM (0YeHb BbICOKOE
nornouwieHve, BbiIcokan TemnepaTypa pasnoxeHus, oboral,eHHasa afieKTpoHamu CTpyKTypa u roptoyecTs). Ana
MWNTMCEKYHAHBIX UMNYNbCOB 63 Npo60s, HO C HarpeBom 061y4aemMoro matepuana, aHeprus BocnsameHeHuns
60/1ee yeM Ha NOpsAAOK NpeBblWaeT 3HavYeHne MIB. NHepTHOe cepoe Teno ABNAETCA uaeanbHbIM MOra0-
TMTeNeM.

NMnynbebl 4ANTENBHOCTLIO 601ee 1 ¢ [O/MKHbI paccMaTpmMBaTbCsa Kak HeNnpepbiBHOE U3/TyYeHue.

[ns cepunii UMNYNbCOB KPUTEPUI BOCNNAMEHEHUSA KAXA0T0 UMNYbCa — 3TO yKa3aHHbIl Bbllle KpuTepuii
3Hepruu, ecnu ANNTeNbHOCTb MMNybca MeHee 1c. Mpu 60nbLIeli YacToTe NOBTOPEHUS NpeAbIAYLLNA UMNYbC
MOXEeT OKa3blBaTb B/IUSHNE HA XapaKTePUCTUKN y4yacTka, 06/1y4aemoro 4eiicTByOLW UM MMNybCcoM. Mpu yactoTe
nostopeHunsa 6onee 100 Ny cpeaHAs MOLWHOCTb J0/KHA ObITh OrpaHuyYeHa 4,0 npegena HesaTtyxatouieli BOsHbI. B
COOTBETCTBUM C3ITUM OFpaHnyeHneM Heobxogmma MakcMManbHas YyactoTa NOBTOPEHNS A1 onpejeneHHo aHep-
M nMnynbca. Yem Kopoye nMnynbC, TEM Bblle AONYyCTUMMAsA MakCumasibHaa MOWHOCTb, HO NPOLO/IXUTE IbHEe
pabounii unkn. 9To faeT Bpems AN oxnaxaeHns obnyyaemoro matepuana, 3aTyxaHus UCKpbl UK OXNaxaeHus
ropsyero matepunana. NcnoitaHnsa nokasanu (20), 4To N8 HAHOCEKYHAHbIX UMNYbCOB B AnanasoHe M3B (g0
400 mk[)X) Bpema cyLlw,ecTBOBaHNSA UCKPbl HE MOXeT 6biTb 60s1ee 100 MKC 418 Myyka ONTUYECKOro U3yYeHns
anameTtpom 90 MKM. lna umnynbca AANTENbHOCTbIO > 1 ¢ MakcMManbHast MOLHOCTb A0/KHA ObITh OrpaHnyeHa
[,0 COOTBETCTBYIOLLEro npegena ANa HeNPepbIBHOTO U3yYeHuUs.

OcTasnbHble coyeTaHUs OCHOBHbIX NapaMeTpoB, HanpumMep KOPOTKoe BpeMs npu 6eckoHeyvHol naowagam,
MOXHO OL,eHNTb MO pe3ynbTaTam UCMbITaHUR ANS 4PYTNX PEXUMOB.

Ta6nuuya B.1 — TCB (Temnepartypa camoBocniameHeHus)). BOM3 (6e30nacHblii 3KCNepUMeHTasbHbIA Makcumab-
Hblii 3a30p) 1 N3MEPEHHbIe 3HAYEHUs BOCT/IAMEHAIOLLEN MOLYHOCTU BblGPAHHbIX FOPIOYMX BELLUECTB A1 WHEPTHBIX Mo-
rnotutenei B kauectse obsyqyaemoro marepmana («1084mi= 83 %. «805m1= 93)

"pynna, Fopouee TCB. BE3M3. KoHueHTpa- MuHn- MuHumans KoHUeHT- MunHn- MuHn- MwuH®-
cM. Bel ecTBo “C MM uus mManbHas Has pauus ManbHas ManbHas ~ ManbHas
M3K (noBbIWEH- ropioyero  Bocniame- soenname roployero Bocnna- Bocnna- socnna-

100794 Has Temne- Belu,ecTBa*  HAwwWwas HAWasn BeljecTBa MEHAW- MEeHSI0 - MEeHSI0 -

paTtypa npu MowHocTe. MOH,-10CTb npu was mMol- uas Moli- wWwas Moly-
cmecu) MUHUManb- BonokHo BonokHo MUHN- HOCTh. HOCTb. HOCTh.
HOA 62.5 MKMm 400 MKM ManbHoOM Bonok- Bonok- Bonok-
socnname- PTB PTB Bocnname- HO HO HO
HA W e (1064 HM). <1064 HMm). HA W e 400 mkm 600 mkm 1500 Mmkm
MOLHOCTKN MBT MBT MOUWHOCTH HSL HSL HSL
pTB- HSL* (803 Hm). (603 HM). (803 Hm).
<1064 HM), <603 HM), MBT MBT MBT
06. % 06. %

A MeTaH 595 1,14 5.0 304 1125 6.0 960 1650 5000
AuUETOH 535 1.04 — — — 8 830 — —
2-nponaHon 425 0.99 4.5 273 660 — - _ —
n-neHTaH 260 0.93 3.0 315 847 3.0 720 1100 3590
ByTaH 410 — _ — 4.6 680 — —

(365) (0.98)
MponaH 470 0.92 5.0 250 842 4.0 690 1200 3600
Hestumpo- 300 44 — _ — 4.3 720 _ 3650
BaHHbIN (350)
6EeH3nH
n-rentaH
(110 'C) 220 091 3.0 — 502 — — _ —
MeTan/
5070POA 595  0.90 6.0 259 848 _ — _ —

VB  [Ouatunosblii
achup/ 200 0.90 4.0 — 658 — _ _ _
n-rentaH
(110 )

13
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OKoH4YaHne Tabnuuybl B. 1

"pynna.

cM.
M3K

50079 0

14

He

Foployee
ecTecTBa
(noBbIWEH-

Has Temne-

patypa
cmecn)

TeTparngpo-
thypaH

[n3Tnnosslii
acpup
MponaHon
(110 ©C)

Aumetuno-
Bblli achmp

3TnneH

MeTtaH/
BOZOPOA,
Cepoyrne-
poA
AueTuneH

Bogopog

TCB.
*C

230

175

190

240

425

565

95

305
560

BE3M3.
MM

0.87

0.87

0.84

0.84
0.65

0.50

0.37

0.37
0,29

KoHueHTpa-
uus
roproyero
Beuectsa*'
npu
MUHUMaNb-
HOA
Bocnname-
HAao el
MOLWHOCTN

PTB'
(1064 Hm),
00. %

6.0
12.0
2.0

8
7.0

7.0

15

25.0
10.0

a KoHUeHTpauusi roptoyero BeLlecTsa.
* HSL — Health and Safety Laboratory of the Health and Safety Executive (UK)$.

PTB = Physikalisch-Technische Bundesanstalt (Germany) $.

MuHn-
ManbHas
socnname-
HAoWan
MOLWHOCTb.
BonokHo
62.5 MKM

PTB

(1064 Hm).

MBT

267

89

280

202

163

50/24

110
140

MuHn-
mManbHas
Bocnname
Ko as
MOLHOCTb.
BonokHo
400 MKM

PTB

(1064 Hm).

MBT

127

617

494

401

149

167
331

KOoHUEeHT-
pauus
ropioyero
BeljecTBa
npn
MUHN-
ManbHoOM
Bocnname
nsouei
MOLHOCTU
HSL*
(603 HM),
06. %

23.0

7.5

8.0

MuHu-
mManbHas
socnna-
MEHSI0-
was mouy
HOCTb.
Bonok-
HO
400 MKm
HSL

(803 HMm).

mMBT

110

530

340

** 3HaueHne 24 MBT 6b110 NONyYeHO AN roptovero 061yvyaemoro BellecTsa (yrns).

MpumeyaHne — TCB u BOM3 B3aTbl U3 nybaukaumm [25] cnucka nutepaTypbl.

MuHu-
ManbHas
socnna-
MeHSI0 -

was moluy-

HOCTb.
Bonok-
HO
600 mMKM
HSL

(803 HMm).

MBT

180

500

MuHn-
ManbHas
socnna-
MeHSI0 -
was moluy-
HOCTb,
BO/IOK-
HO
1500 MKm
HSL
(603 um).
MBT

380

2007
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MUHLW UM KXOK LW W MHLW NOLUNTDL, MBT

PucyHok B.1 — MuHMManbHas BocniamMmeHsowas MOLLHOCTb U3/Ty4eHNs ¢ MHEPTHLIM NOr0TUTENIEM B KaYecTBe 06/1yya-
emoro martepuana (a’bl ** = 83 %. = 93) Npn HenpepbIBHOM 06/1y4eHUM B BOTHOBOM AunanasoHe 1064 Hv

MpumeuvyaHne 1— [JaHHble B3aTbl U3 [17). [23].
MpumeyaHue 2— MNpuBeaeHHbIE 3HAYEHUS AaHbl [A1s1 KKA0r0 ropioYero BelecTsa B ero Hambosnee ferko
BOCMN/IaMEHAEMON CMecH.

0&yw mnYlrwnmK|MH*

PucyHok B.2 — MuHuMasibHas BOCM/IaMeHAIOLLAA MOLLHOCTb U3/TyHYeHVs C VHEPTHBIM NOMI0TUTENIEM B kKayecTse 06/1yya-
emoro matepuana (alBivm=83 %. aB05" =93) npu HenpepbiBHOM 06nyyeHnn (PTB: 1064 HM. HSL: 805 Hm.
[24): 803 HM) A1 HEKOTOPbIX N-asIKaHOB
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Ta6nunuya B.2— CpaBHEHME MUHUMAILHON W3MEPEHHOW BOCM/aMeHsoLWel ONTUYECKOn UMMYNbCHON aHeprumn
(O ,/-") npu gnameTpe nyyka 90 MKM M 3Ha4yeHWAX TemnepaTypbl camoBocnnameHeHus (TCB) U MUHUManbHOM
3Heprun BocnnameHenns (M3B) [25] npu KoHUeHTpauuyu B 06beMHbIX f0NAX ()

Fopioue* Ok \ 15 TCB. M3B, o,/--ImaB

BelecTBo bl * [ * % oC MK * %

OCTPOKOHEYHbIi nMNynbe 70 MKC

n-neHTaH 669 3 260 280 3.3 2.4
>55000 6.4

MponaH 784 5.5 470 240 5.2 3.3

[narnnossbii

3chup 661 34 175 190 5.2 3.5
1285 5.2 6.8

atuneH 218 5.5 425 82 6.5 2.7

Bogopog 88 21 560 17 28 5.2

Cepoyrnepog, 79 6.5 95 9 8.5 9.3

HaHocekyHAHble MnyAbCbl (0T 20 HE A0 200 He)

MponaH 499 4.0 470 240 5.2 21
OTuneH 179 55 425 82 6.5 2.2
Bopgopog 44 12 560 17 28 2.6

46 21 2.7

MpumMmeuaHue — O6ydaeMblii MaTepuan — caxa.
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Mpunoxexve C
(o6sa3aTenbHoOE)

OueHKa onacHoCTW BOCN/aMeHeHus

B3pblBOONacHast BO3AyLUHAsA cpefa MOXET BOCN/IaMEHSATLCS ONTUYECKUM W3/lyYeHNeM MPU YCI0BUW, YTO UHTEH-
CMBHOCTb MyYKa ONTUYECKOTO U3/TyHeHNs MPEBbLILIAET NCKPOGE30MaCHbI yPoBEHb, U B My4Ke NPUCYTCTBYET Mor/iolatoLlee
TBEpAoe Teso, YTO MOXET Bbl3BaTb NOAB/IEHNE MecTa neperpesa U. COOTBETCTBEHHO, UCTOYHMKA BOCM/IAMEHEHUS, UK
MPUMEHSIIOT YC/I0BUSI pa3pbiBa BOSIOKHA (MPEBbILLEHWE NOpora 3HepreTMyeckoii ocseLleHHocTn). CM. prcyHok C.1

30H*2
3oHa 1
MoBepxHocTb  Ykinua OndbIWii My4oK JIMPbB KIKXHE 3oHa i
L_L L m |1
HIM HT wi
S—— Mpynger oEupnn,

rany ML u

PucyHok C.1 — OueHka ornacHOCT BOCN/1aMeHeHUs

Ecnun aTn ycnosus cyLLecTBytoT, cneayeT NpUMEHSTb BUAbI 3awwuTsl b) 1 c), npuBegeHHble B 5.1.

Ecnu 3Tv ycnoBusi OTCYTCTBYIOT, ONMACHOCTU BOCM/ITAMEHEHWUA MOXET He CyLLecTBOBaTh.

Heo6x041MO OCyLLECTBUTL A0NOMHUTENIbHYIO OLLEHKY C Y4eTOM BCEX YC/IOBUIA, HEOBXOANMbIX AN BOCN/IaMEHEHUS:

- B 0CO6bIX Cyyasx wuan gns cneumasibHoro o6opyfoBaHus:

- C y4eTOM TpeboBaHW N5 pa3HbIX YPOBHEN 3aLMTbl 060pyA0BaHUS B COOTBETCTBUM C 4.2 N NPUHATL COOTBETCTBY-
loLe Mepsbl.

MpumeyvaHne 1— XoT 3TO He perfameHTVPYeTCs HACTOSLWMM CTaHAapTOM, BCE BO3MOXHbIe CMOCO6b!
BOCM/TAMEHEHUSI B3PbIBOOMNACHOW CMECU ONTUYECKMM U3/TydeHneM (CM. BBeAEHMEe W HacTosllee NPUNoXeHne) OO/MKHbI
6bITb NPOBEPEHbI, NPeXae YeM UCKUUTL ITOT UCTOYHMK BOCN/IAaMEHEHNS.

BaxHO noHumaTb, YTO flaxe B C/yyas, Korga OTKpbITOe U3/lydeHue npeBblllaeT YPpoBEeHb MCKPOOGE30n3CHOCTH, 3TO
He Bcerga NpyYBOAMUT K BOCM/IaMEHEHUIO, MOCKO/IbKY HE06X0AMMbI AOMOMHUTE bHbIE YCNoBUA (KpOME BOCM/1aMeHeHns
3/1EKTPUYECKOW UCKPOIA), YTOGLI Hayancsa NpoLecc BOCM/IaMEHEHNS.

MpumeyvaHune 2— Hanpumep, cuctema rasoBoro aHansa, B KOTOPOW Ny4HOK ONTUHECKOTO U3NyYeHUs He
COAEPXUT NOTMOLLAKLLErO BELEeCTBa, CMOCOOHOro HarpeTbes 1 cTaTb NCTOYHUKOM BOCN/IAMEHEHUS, HE MOXET COo34aBaTb
OMacHOCTY BOCMIAMEHEHNA C TOUKWN 3PEHUA ONTUYECKOTO U31yyYeHusi. B 3TOM KOHKPEeTHOM cyyaB npou3oiigeT normotle-
HMe ONTMYECKON 3HEpruM B Camoil CMECU, HO BO MHOTMX C/ly4asix MOXET ObITb /IErKO AOKa3aHO, YTO He MPOWCXOAUT
HarpeBa CMecu [0 Takoi CTeneHu, YTo6bl OHa BOCNIaMeHUNach.

OTa oLeHKa OTHOCUTCS Takke K MPUMEHEHMNI0 caMuX NMPUHLMMIOB 3awwmTbl. ECAv ny4yok ncnonb3yeTcsi BHyTpM 060-
JI0YKW. 3TO He NO3BONSIET TBEPAbIM MaTepuanam nonagatb B HEro (X0TA 3TO He NPenATCTBYeT NonajaHunto B3pbiBoonac-
HOI1 cpefbl), BO3HUKHOBEHWE NCTOYHMKA BOCT/TAMEHEHUSI BHYTPU Takoii 060/104KN UCK/TKOHYAETCS MPY YCI0BUK, YTO BHYTPU
HeT gpyroro o6nyyaemoro matepuana.

Ecnvn gonyckaloT pa3pbiB BO/IOKHA, KOrga UCnosb3yroT 6/10KMPOBKM pa3pbiBOM BOIOKHA, A1 6€30MacHOCTM MOXHO
MCNoMb30BaTb BPeMsi OTK/IHUEHWS, NPUHATOE A1 3alumTbl 3peHns (MK 60825-2:2000). ecim MasioBEPOSITHO, YTO NMy4OK
C 3axwuraroLiein sHeprueil nonaget Ha 06/y4Yaemblii MaTepuan.
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MpunoxeHne D
(CnpaBo4Hoe)

TunoBas KOHCTPYKLUSA BOTOKOHHO-ONTUYECKOTO Kabens

aHLWHAS 060/Cbika

PucyHok D.1— Mpumep KOHCTPYKLMM MHOFOBOSIOKOHHOTO ONTUYECKOro Kabesns As SKCN/lyaTauumn B TSHKEbIX YC/I0BUAX

PucyHok D.2 — TunoBas KOHCTPYKLMS O4HOBOJ/IOKOHHOMO ONMTUYECKOro BOJIOKHA
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MpunoxeHune E
(cnpasoyHoe)

MpeacTaBneHve anbTEPHATUBHONO METO/AA OLLEHKN PUCKA, OXBATbIBAKLWLETO YPOBHU 3aLLUTHI
o6opyaoBaHusa ans Ex-o6opyaoBaHus

E.O BeepeHue

B HacTosLEM NPUNOXEHUN AAaHO 06 BACHEHWE MeTOAA OLEHKM pUCKa, OXBATbIBAIOLLErO YPOBHY 3aLLMTbl 060py0-
BaHuna (¥30). 3tn Y30 BBefeHbl, YTOObl cAenatb BO3MOXHbIM MPUMEHeHVWe anbTepHaTVBHOIO MeToda Bblbopa
Ex - 060pyf0BaH/sa N0 CPaBHEHUIO C CYLLECTBYHOLLMMU MeTOAaMM.

E.1 VicTtopuyeckre npeanochbisiku

TpaguLUMoHHO NPU3HAHO, YTO He BCE BUAbI 3aLLMThl FapaHTUPYIOT OAMHAKOBBI YPOBEHb 3aLLMTbLI OT BO3MOXHOCTY
BO3HWKHOBEHWSA YCNOBUS BOCMNaMeHeHns. CTaHgapT no 3afekTpoyctaHoBkaM M3K 60079-14 (8) onpenensieT KOHKpeT-
Hble BUAbl 3aWuTbl A1 KOHKPETHbIX 30H HA OCHOBE CTaTUCTUYECKUX AaHHbIX UCXOAA U3 TOro, YTO YeM 6orblue BEpOAT-
HOCTb W/ YacToTa NPUCYTCTBYSI B3PbIBOOMNACHOI cpeAbl, TeM 60/iee BbICOKWIA YPOBEHb 6€30MacHOCTV HEOGX0AMM AN
npegoTBpaLLeHns akTuBu3aunm UCTOYHMKa BOCMIaMEeHEHNs.

PasfeneHve Ha B3pblBOONAacHbIe 30HbI (33 UCK/HYEHNEM YrofIbHbIX LWaXxXT) OCYLLEeCTBNSETCH B COOTBETCTBUW CO
CTeneHblo onacHocTU. CTeneHb OMAacHOCTU OMNpeAensioT UCXOASA U3 BEePOATHOCTM MOSIB/IEHMS B3PbIBOOMACHON cpefpl.
O6bIYHO HE YYNTLIBAOT HW MOTEHLMasIbHbIE MOCNEACTBUSA B3pbIBa, HU Apyrie hakTopbl, HANPUMep TOKCUYHOCTL MaTepu-
anoB. VICTVHHAsA OLEeHKa puUcka yuuTbiBaeT Bce (hakTopbl.

MpWHATO, 4TO A0NYCK 060PYA0BAHUSA B KOXKAYIO 30HY 3aB/CUT OT BUAA 3aLUUTbI. B HEKOTOPbIX C/lyvasx BUL, 3aLLmUThbI
MOXET pa3fensATbCs Ha HECKOMbKO YPOBHEN 3allmTbl, KOTOPbIE Takke COOTHOCATCA € 30HaMWu. Hanpumep, BUZ, 3alumThbl
«uncKkpobesonacHan anekTpuueckas Lenb» pasgeneH Ha ypoBHu ia u ib. CtangapT no Bugy 3awuTbl «repmeTmsaums
KOMMayHAOM «T» MnpefycMaTpuBaeT ABa YPOBHSA 3alnTbl — «Ta» U «Tbh».

B npolnom TexHuyeckne TpeboBaHusa A41s BbiGopa 060pyA0BaHUS YCrHABAMBAIN TECHYIO CBA3b MeXay BUAOM
3aLnTbl 060pYA0BaHNS U 30HOM, B KOTOPOI 060PYAOBaHNE MOXHO MCMOMb30BaTh. Kak 6bI10 OTMEYEHO paHee, HUrAe B
cucTeme B3pbIBO3aALLUTEI M3K He yunTbIBAIOTCA NOTEHLMa/bHbIE MOCEACTBUA B3pbIBA, €C/IM OH MPOV30oiideT.

OpHako Bnagenblbl NPeanpuaTUiA 4acTo NPUHUMAIOT UHTYUTUBHbIE PELUeHWS OTHOCUTENIbHO paclUMpeHns (Miu
orpaHnyeHns) 30H Ha CBOEM NpeanpuaTMK, YTo6bl KOMNEHCMPOBAaTb 3TOT HEAOCTATOK. TUMUYHBIM NPUMEPOM ABNAETCA
ycTaHoBka 060py0BaHVA 4151 HaBUraumm Ana 30Hbl knacca 1 B 30He knacca 2 Ha MOPCKMX HedpTaHbIX nnardgopmax,
4TOGbI HaBWUrauMoHHOe 060opyLOBaHNe MPOAO/MKaN0 hyHKLMOHMPOBATL AaXe B NPUCYTCTBUM HEOXWAAHHOro NpoAon-
XWUTENbHOro rasosblgesnieHnst. C Apyroil CTOpoHbI, 4N Bnajenbla yaasieHHoW HebonbLoi 1 6e30nacHoin HacocHoM
CTaHUMu NpruemaIeMo yCTaHOBUTbL 3/1eKTpoaBuraTesb [/18 30Hbl Knacca 2 B 30He Kriacca 1. ecnim obLyee KoNnyecTso rasa
npu B3pbiBe 6yAeT HEGONLLLINM U PUCK AJ151 XKU3HU UM COBCTBEHHOCTU OT TaKOro B3pbiBa MOXHO He MPUHUMAaTb B pacyeT.

Cutyaums ctana 6onee C/0XHOW ¢ nybnukaumein nepeoro nsgaHnsa MK 60079-26. KOTOpbI BBEN AOMNONHUTE b-
Hble TpeboBaHUA K 060py0BaHWIO, NpegHasHauYeHHoOMyY A1 NPUMEHEHNs B 30He Knacca 0. [lo aTtoro Ex ia paccmartpu-
Ba/IN KaK eAVHCTBEHHbI BMA 3aWnTbl, NpremMnemslii 15 30HbI knacca 0.

BbIno NpusHaHo, YTO NOME3HO MAEHTUULMPOBATL N Mapk1poBaTb BCE U3LeNns B COOTBETCTBMM C PUCKOM BOC-
nnameHeHusl, KOTOPbIA OHM NpeAcTaBNAlT. ITO 06/1eryaeT BbIGOP 060PYAOBaHNA U AaeT BO3MOXHOCTb Jyylle npume-
HATb MEeTOJ OLLeHKMU pucka Npu Heob6XoAMMOCTM.

E.2 Obuwpe TpeboBaHUs

MeTop oueHkn pucka gns Ex-o6opyfoBaHus Obi1 BBELEH Kak aflbTepHaTuBa CyLLEeCTBYOLEeMY AMPEKTUBHOMY 1
OTHOCUTENbHO HErMbKoMy mMeTody, CBA3bIBaloLeMy 060pyfoBaHne ¢ 3o0HaMu. [ina obneruyeHns 3agayum 6blna cosgaHa
cucTeMa ypoBHel 3alimTbl 060pyf0BaHNS, YTOObI YETKO NoKasaTb NPUCYLLMIA 060pYA0BaHNI0 PUCK BOCN/TAMEHEHUS He-
3aBVICUMMO OT WUCMOJIb3YEMOrO BUAA 3aLUUTbI.

CucTema ypoBHein 3alumTbl 060py0BaHNA cneayroLas.

E.2.1 YronbHas npoMmblIWIeHHOCTb (rpynna l)

E.2.1.1 YpoBeHb 3awwmTbl 060pyfoBaHa Ma

O6opyfoBaHue 41 yCTaHOBKU B YTO/IbHOM LlaxTe, KOTOPoe MMEET O4eHb BbICOKMI YPOBEHb 3aluThl, obecneynsa-
IOLLMIA JOCTaTO4HY0 6€30NacHOCTb, U A1 KOTOPOro MasloBEPOSITHO CTaTb UCTOYHMKOM BOCMN/IaMEHEHUS, ke ecin OHO
6yfeT HaxoAuTbCA MOoJ, HanNpPsHKEHWEM Mpy BHE3ANHOM BblAe/IeHnn rasa.

MpumeyaH ne— OBbIYHO NMHUN CBA3N U ra30aHaIM3aTOPbl KOHCTPYVPYIOT B COOTBETCTBUM C TpeboBaHnAMU
Ma (Hanpumep TenedoHHas nuHUA EX ia).
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E.2.1.2 YpoBeHb 3awuTbl 060pyfoBaHns Mb

O6opyaoBaHve 4151 yCTAHOBKM B YrO/IbHON LIaxTe, KOTOPOe MMeeT BbICOKWIA YPOBEHb 3alLlinTbl, 06eCcneymBatoLLuii
[0OCTaTO4YHY 6e30MacHOCTb, U A1 KOTOPOro MasioBEPOATHO CTaTb UCTOYHWKOM BOCM/IAMEHEHUS B MEpUoj BpeMeHu
MexXzy BbIGPOCOM rasa W OTK/IIOUYEHWEM HAMPSHKEHUS.

Mpumeyanune — O6bIYHO BCe YrnenobbiBatoLLee 060pyfoBaHNE KOHCTPYUPYIOT B COOTBETCTBUM C TpeboBaHu-
amm Mb, Hanpumep anekTpoaBuraTenn 1 pacnpegenuTensHble ycTpolictea Ex d.

E.2.2Ta3bl (rpynna Il)

E.2.2.1 YpoBeHb 3awmuTbl 060pyfoBaHmsa Ga

O6opyAoBaHvie 47151 B3pbIBOOMNACHbIX Fa30BbIX Cpef, KOTOPOe MMeeT OYeHb BbICOKMIA YPOBEHb 3alLuTbl U He ABAsET-
€A UCTOYHUKOM BOCMIaMEHEHNSI B HOPMasIbHbIX YCOBUAX 3KCNyaTauun, nNpu yunTbiBAaEMbIX HEMCMPABHOCTAX WK Npu
pefkmx oTKasax.

E.2.2.2 YpoBeHb 3awuTbl 060pynoBaHusa Gb

O6opyaoBaHve N9 B3pbIBOONACHbLIX ra30BbIX CPef, KOTOPOe WMEET BbICOKW/ YpOBEHb 3aluTbl U He ABNseTCA
WUCTOYHWKOM BOCM/TAMEHEHWNS B HOPMaSIbHBIX YCNOBUAX SKCNTyaTauuy Wi npy yunTbliBaeMblX HEMCMPaBHOCTAX, KOTopble
BO3HMKAIOT HeperynspHo.

MpumeyaHune — BOMbLWMHCTBO CTAHAAPTHBLIX BUAOB 3alUMTbl 06ecneunBatoT 3TOT YpoBeHb 3aluTbl 060pya0-
BaHWA.

E.2.2.3 YpoBeHb 3auutbl 060pyaoBaHus Ge

O6opyfoBaHve 415 B3pPbIBOOMNACHbLIX a30BbIX CPej, KOTOPOe UMeeT MOBbILLEHHbIA YPOBEHb 3aLLUTbI U HE ABNSET-
€S UCTOYHVKOM BOCT/TAMEHEHUS B HOPMaUIbHbIX YC/TOBUAX 3KCTlyaTaumn, a Takke MOXeT 6blTb CHAOXeHO [0NONHNUTE Tb-
HOIA 3aLLMTOW ANA TOro, YTOObl OHO HE CTAHOBUI0Ch UCTOYHUKOM BOCN/IAMEHEHUS MPU YaCTO U PerynsapHO BO3HUKAIOLLMX
HeuCnpaBHOCTSAX, TakMX Kak paspyLleHve namnbl.

MpumeyaHune — OB6bIYHO 3TO 06OpPYyAOBaHMe Ex n.

E.2.3 Mbinb (rpynna lil)

E.2.3.1 YpoBeHb 3awuTbl 060pyfoBaHus Da

O6opyaoBaHue AN NPUMEHEHUSI B Cpefe roproYel Nbln, KOTOPOEe MMEET OYEHb BbICOKMI YPOBEHb 3allnTbl U He
ABMAETCA UCTOYHMKOM BOCM/IaMEHEHNSI B HOPMaUslbHbIX YCIOBUSIX IKCNTyaTaumum Uan npu peakux HemcnpaBHOCTSX.

E.2.3.2 YpoBeHb 3awutbl 060pyaosaHmsa Db

O6opyaoBaHve 4519 NPUMEHEHNS B Cpefie roproyeli Nbln, KOTOPoe NMEET BbICOKWIA YPOBEHb 3aluThbl U He ABASET-
€S UCTOYHVKOM BOCM/IaMEHEHUS B HOPMa/IbHbIX YCTOBUAX 3KCNAyaTauum Uam npu yunTbliBaeMblX HEUCNPABHOCTAX, KOTO-
pble BO3HVKAIOT HeperynspHo.

E.2.3.3 YpoBeHb 3awuTbl 060pyoBaHusa Dc

O6opyaoBaHue 418 NPUMEHEHUS B CPefe roproyen Nbin, MMetoLLee NoBbILLEHHbIN YPOBEHb 3allWTbl, KOTOPOE He
ABMAETCA UCTOYHUKOM BOCTM/IaMEHEHVS B HOPMaUsTbHbIX YCA0BUAX IKCMyaTaumn 1 MOXET 6biTb CHabXeHO A0MNOHUTE Tb-
HOIA 3aLLMTOW ANA TOro, YTOObl OHO HE CTAHOBW/IOCH MCTOYHUKOM BOCM/IAMEHEHWSA MPU YACTO U PerynsapHO BO3HUKAOLLMX
HencrnpaBHOCTAX.

B 60/bLUMHCTBE CUTYaUMA C TUNMMYHBIMW NOTEHUMAaNbHLIMU NOCNEACTBUSAMI B3pbiBa cnedyeT PyKOBOACTBOBATHLCS
cnefyrowmmn npasunamn npuMeHeHust 06opyoBaHnsa B 30Hax (3TO HE OTHOCUTCS K YrOJibHbIM LUaxTam, /15 KOTOPbIX
MPVHLMM 30H 06bIYHO He NpumeHsieTcsa). Cm. Tabnuuy E.1.

Ta6nuya E1— TpaguuvoHHas B3avMOCBSI3b YPOBHel 3alnTbl 060pyf0BaHUa 1 30H
(6e3 fONOMHUTENBHON OLEHKN puUCKa)

YpoBeHb 3aLLyTbl 060pYyA0BaHNS Knacc 30Hb!
Ga 0
Gb 1
Ge 2
Da 20
Db 21
Dc 22

E.3 ObecneunBaemas 3aliuta oT pucka BoCnjiaMeHeHus
PasHble ypoBHY 3alLuTbl 060pyA0BaHNA AOMKHbI AeliCTBOBATbL B COOTBETCTBUM C pabouMMun napameTpamu, ycra-
HOB/IEHHbIMW WU3rOTOBUTENIEM A/ JaHHOrO YPOBHSA 3alLLThbI.
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Ta6nuuya E.2— OnucaHne o6ecneyrBaemoii 3aluTbl OT prcKa BOCTIAMEHEHMS

YpoBeHb 3auhbl
ObecreuvBaemasn 3aLyra 060py0BaHMS XapakTepuCTVKA 3aLLMTbI Ycnosus paboTtbl
Mpynna
Ma ABa He3aBUCUMbIX O6opyaoBaHune pabota-
OueHb BbicOKas CpefcTBa 3almThl v 6e30-  eT B NPUCYTCTBUN B3PbIBOO-
1 NacHOCTb NP ABYX HE3aBW- nacHoli cpefpbl
CUMO BO3HMKAIOLLMX Heucn-
Ga paBHOCTAX O6opyaoBaHune pabota-
OueHb BbICOKas eT B 30Hax 0.1 n 2
n
Da O6opygoBaHne paboTa-
OueHb BbICOKas eT B 30Hax 20. 21 n 22
1l
Mb Moaxoaut Ana Hop- O6opyaoBaHne OTK/o-
Bbicokas MaIbHbIX W TSXESIbIX Yeso-  yatoT OT HanpshKeHUs B Npu-
1 BUWIA aKCNyaTaumm CYyTCTBUW B3PbIBOONACHOWA
cpenbl
Gb Moaxoant Ana Hop- O6opyposaHne pabota-
Bbicokas MaUIbHbIX YCI0BUI 3KCMlya- eT B 30Hax 1u 2
B Tauwv 1 ycnoBuii 4acTo BO3-
HUKaOLWNX HeucnpasHoe-
Db Teli unn pns 06opyLoBaHNS. O6opyaoBaHne padoTta-
Bbicokas HencnpaBHOCTW KOTOPOrO eT B 30Hax 21 u 22
1l 06bIYHO yunTbIBAIOT
Ge Mogxoant ANna  Hop- O6opyposaHne pabota-
MoBblWeHHanA MaUIbHbIX YCNIOBUIA 3KCNlya-  eT B 30He 2
B Tauum
Dc O6opyaoBaHne paboTa-
MoBblleHHasn €T B 30He 22

E.4 OcyuiectBnieHne

B ueTtBepTOoK» n3ganun M3IK60079-14 (Bktovatowem TpeboBaHns MIK 61241-14) 6yayT BBeAEeHbl YPOBHMN 3alUThI
060py0BaHMS, 4TOObI AaTb BO3MOXHOCTb MPUMEHEHNS CUCTEMbI «OLLEHKM pPUCKa» B Ka4eCTBe aslbTEPHATMBHOIO MeToga
BbbOpa obopyzoBaHus (cMm. Tabnuuy E.2). CooTBeTCTBYHOLAA CCbika OyAeT Takke BK/IlUeHa BCTaHA4apThbI Mo knaccudu-
Kaumm B3pbloosiacHbIx 30H M3K 60079-10 1 M3K 61241-10 (14).

[lononHUTENbHAn MapkMpoBKa 1 B3aMMOCBA3b CYLLLECTBYIOLLMX BUAOB 3al/Tbl BBOAATCA B UCNPaB/IeHHble N3AaHns
cne,qylou.mx craHgapros M3K [3]—[7]. [9]—[11]:

M3K 60079-0 (BkntovaeT B cebsl npexHne TpeboBaHns M3K 61241-0 [12])

* MO3K 60079-1

*« M3K 60079-2(BktoyaeT B cebsi npexHue TpeboBaHna MIK 61241-4 [13])

* M3K 60079-5

* M3K 60079-6

* MO3K 60079-7

*« M3K 60079-11 (BkntoyaeT B cebsi npexHue TpeboaHmsa MIK 61241-11 [15])

* M3K 60079-15

« M3K 60079-18 (BktoyaeT B cebsi npexHue TpeboBaHna M3IK 61241-18 [16])

* M3K 60079-26

* M3K 60079-28

[na B1AOB 3aluTbl 415 B3PbIBOOMACHbLIX Fa30BbIX Cpej Heo6xoAvma A0MNoHUTENbHAs MapkupoBKa YpOBHeW
3awuTbl 06opyaoBaHusa. [ns cpefbl B3pbIBYATON MblIM CyLLECTBYHOLAA CUCTEMA MapKMPOBKU 30H Ha 06opyAoBaHUK
3aMeHsieTCsl MapKVpPOBKOI ypoBHEl 3aluTbl 060pYyA0BaHMS.
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MpunoxeHune F
(cnpaBo4yHoE)

CBe/fleHNS 0 COOTBETCTBUMU CChITIOYHbIX HALLMOHAbHBIX cTaHAapToB Poccuiickoit ®eaepaymnm
CCbINOYHBIM MEeXAYHapOAHbIM CTaHfapTam

Ta6bnuua F1

O6o3HaueHNe CCbUIOHHOTO MeXayHapOaHOro Ob0o3HaYeHVe 1 HaMMEHOBaHVE
CTaHgapTa COOTBETCTBYHOLLErO HaUMOMAIbHOTO CTaHaapTa
M3K 60050-426: 1990 FOCT P M3K 60050-426—2006

MexayHapoaHbIii anekTpoTexHnyeckuii cnosapb. [nasa
426: 3nekTpoobopyaoBaHmne 4718 B3pbIBOONACHbLIX CPef,

M3K 60079-0 FOCT P 52350.0—2005 (M3K 60079-0:2004) 3nekTpo-
obopygoBaHue [N B3PbIBOONACHbLIX ras3oBblX Ccpeg.
YacTtb 0. Obwue TpeboBaHusA

M3K 60079-10 FOCT P 52350.10—2005 (M3K 60079-10: 2002) 3nekT-
poob6opyaoBaHue A1 B3PbIBOONACHbLIX ra3oBbIX Cpej.
Yactb 10. Knaccudmkaums B3pbiBOOMACHbIX 30H

M3K 60079-11 FOCT P 52350.11—2005 (M3K 60079-11: 2006) 2nekT-
poo6opyAoBaHue A/151 B3PbIBOONACHbIX a30BbIX Cpef.
Yactb 11. VickpobesonacHas anekTpuyeckas Lenb «i»

M3K 60825-2:2000 .
M3K 60050-731:1991 .
M3K 61508: Yactn 1 —7 .
M3K 61511:2003: Yact 1 1 3 .

* COOTBETCTBYIOLMIA HALMOHAMbHBIV CTAHAAPT OTCYTCTBYET. [l0 €ro yTBEPX/AEHUS PEKOMEH/YeTCA UCMO0/b30BaTh
NepeBoj, Ha PYCCKWii S3bIK 4AHHOMO MeXAyHapoAHOro cTaHgapTa. MepeBof AaHHOTO MexAyHapOoAHOro ctaHgapTa
HaxoauTcs B defepanbHOM MHGOPMALMOHHOM (DOHAE TEXHUYECKUX PErNIaMEHTOB U CTaHa4apToB.
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Mpunoxexve G
(CnpasouHoe)

Bubnuorpacus

MexayHapoaHbIil anekTpoTexHuyeckuii cnoeapb (MOC) — MNasa 426: OnekTpoobopyno-
BaHMe ANA B3PbIBOONACHBIX Cpej,

MexayHapoaHbIii 3nekTpoTexHuyeckuii cnoeapb (M3C)— Mnasa 731: BOMIOKOHHO-ONTU-
Yyeckas CBA3b

OnekTpoobopyfoBaHue A5 B3PbIBOONACHbLIX ra3oBblX cpeg — YacTb 1: B3pbIBOHENPOHW-
uaemasi 060/104ka «d»

OnekTpoobopyfoBaHNe A1 B3PbIBOONACHbIX ra3oBbix cpeg — YacTb 2: O60104KM NOg, 13-
6bITOYHBIM aB/IEHNEM ap»

OnekTpoobopynoBaHue A5 B3pbIBOONACHbLIX ra3oBbiX cpef — YacTb 5: KBapuesoe 3anon-
HeHne 060/104KM ag»

AnekTpoobopyaoBaH/e ANa B3pbIBOONACHbLIX ra3oBblX cpeg — YacTb 6: MacnsHoe 3anon-
HeHne 060/104KN «0»

B3pbiBoonacHble cpefibl — YacTb 7: [oBbllLEeHHAA 3alimTa Buaa *e»
OnekTpoobopyfoBaHNe A5 B3PbIBOONACHBIX ra3oBblX cpef — YacTb 14: DnekTpoycTaHoB-
KN BO B3pbIBOOMACHbIX 30HaxX (KpOMe MOA3eMHbIX BbIpaboTok)

OnekTpoobopyoBaH/e A7a B3pbIBOOMACHbLIX ra3oBbiX cpef— YacTb 15: KoHCTpykums,
UcnbITaHNe ¥ MapK1poBKa He UCKPALLErO 3/1eKTPO060PYA0BaHUA C BUAOM 3aLUUTbI «</1»
B3pbiBoonacHble cpeabl — YacTb 18: 3nektpoobopyaosaHue. TpeboBaHus K repmeTusa-
Lyn KomnayHAaoM am»

3nekTpoobopyAoBaH/e [/ B3PbIBOOMACHBLIX ra30BbiX cpeg — YacTb 26: KOHCTpyKUmS.
ucnbiTaHNe 1 MapkupoBKa 31eKTpoobopyaoBaHusa rpynnbl Il 4ns 30HbI knacca 0
DnekTpoobopyaoBaHue 418 NPUMEHEHNSA B NPUCYTCTBUM roptoyeli nbinn— YacTtb 0: ObLime
TpeboBaHus

3neKkTpoo6opyaoBaHNe 418 MPUMEHEHNST B NMPYUCYTCTBUM roptoyeli Nbinn — YacTb 4: 3awy-
Ta Buga *pD»

QnekTpoobopyfoBaHMe, MNpPUMEHSeMOe B 30HaX, OMacHbIX M0 BOCM/IAMEHEHWIO roproyel
nbin — Yactb 10: Knaccuchukaums 30H. rae npucyTCTBYIOT WM MOXET MpUCyTCTBOBaTb
roptoyas nbiib

OnekTpoobopyfoBaHMe, MPUMEHSIEMOe B 30HaX, OMacHbIX N0 BOCM/IAMEHEHUIO roproyeli
nbi — Yactb 11: 3awmTa Buga uckpobesonacHas Lenb B NPUCYTCTBUM Nblan «HO»
OnekTpoobopyfoBaHMe, MNpPUMEHSeMOe B 30HaxX, OMacHbIX MO BOCM/IAMEHEHUIO roproyeli
nbinn — Yactb 18: 3awmra repmeTtunsauveli komnayHaoM «TO»
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(27]

(28]

[29]

YAK621.3.002.5:006.354 OKC 29.260.20

A. Dx. Bungeii. A. M. Peli. ®. Alikxod), M.YHpyx. C.Xanama. E. ®3, E. KoHge /lasapo.
M. PeiiHa Mepban. OnpegeneHve Kkateropuii 6e30MacHOCTY 3/1EKTPUYECKMX YCTPOIACTB, UC-
nonb3yemblx B MNOTEHUMaNbHO B3pbiBOONacHbIx cpefax (SAFEC) KoHTpakt SMT4-CT98-
2255. hUp:/i'wAd4%'.orosichl.comi'EC-ProiBCls/SAFECIlfinalrD4.Ddf ~ (Safetynet.  Prosicht.
Germany. 2000).

Onpegenenune karteropuii 6e30MacHOCTU 3M1EKTPUYECKNX YCTPOICTB, NCMO/b3yeMbIX B MO-
TeHUmanbHO B3pbiBOOMacHbIX cpedax (SAFEC) KoHTpakt SMT4-CT98-2255.  http#
yn%y.prosichtmconVEC-Proiecls.ISAFEC/finalrh4.odf (Safetynet. Prosicht, Fepmanusi. 2000)
ANSI/ISA —TR12.21.01-2004 MpuMeHeHWe BONIOKOHHO-ONTUYECKUX CUCTEM B OMAcHbIX 30-
Hax knacca |. ISA, Research Triangle Park. CesepHas Kaponuxa, CLUA. 2004

EO02 OKCTY3402

Knouyesble cnoBa: nepegarnLne CUCTEMbI, ONTUYECKOE NU3STyHEeHUEe, UMMY/ILCHOE U3lyyeHune, HenpepbIBHOE U3-
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