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Mpeancnoeue

Llenn, ocHoBHble npuHUMNbl ¥ obluKWe npasuna nposedeHuss pabGoT MO MEXKrocyaapCTBEHHOM
cTaHgapTuaaummn yctaHoenedsl FTOCT 1.0 «MexrocynapcTeeHHasl cucteMa ctaHgaptusauun. OCHOBHbIE MO-
noxenus» n FOCT 1.2 «MexrocynapcTeeHHas cuctema ctaHgaptvaaumn. CTaHaapTbl MeXrocyaapCTBeHHbIe,
npaeuna 1 pekoMeHaaLMmn No MexrocyfapcTBeHHON cTaHfapTMaaumun. Mpasuna paspaboTky, NpUHATMSA, 0B-
HOBMEHWUA U OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOTOTOBINEH ObuecTBOM C OrpaHWYeHHOW OTBETCTBEHHOCTbH HayuyHo-mMeToguyeckuini LeHTp
«3nekTpoMarHuTHan comectumocTb» (000 «HMLL 3MC») Ha ocHoBe COBCTBEHHOTO NEpeBona Ha PYCCKURA
A3bIK @HMMOA3LIYHOM BEPCUM CTaHOAPTA, yKa3aHHOro B NyHKTe 5

2 BHECEH ®epepankbHbIiM areHTCTBOM MO TEXHUYECKOMY peryrnMpoBaHUi0 U MeTPonorun

3 MPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHA4apTM3aUuuW, METPONorum u ceptudukaumm (npo-
Tokon ot 31 aBrycta 2023 . Ne 164-11)

3a NMPUHATKE NporonocoBanu:

KpaTkoe HaumeHoBaHue cTpaHbl no MK Ko ctpaHel no MK CoKkpallgHHoe HaUMeHOBaHWe HaLWMOHANLHOro oprada no
(MCO 3166) 004—97 (NCO 3166) 004—97 cTaHgapTusaumm

ApmeHust AM 3A0 «HauuoHanbHbIA OpraH No cTaHdapTU3auuM u
meTpornorumy» Pecnybnvkn ApmeHua

Benapycb BY locctangapt Pecny6nukn Benapyck

Kupruang KG KelprelactaHaapT

Poccusa RU Pocctangapt

TamKukmucTaH Td TamkukcTangapT

Y3bekuctaH uz Y3ctaHgapT

4 MNMpukasom ®egepanbHOro areHTCTBa N0 TEXHUYECKOMY pPerynnmpoBaHuio u metponorum ot 21 ceHTabps
2023 r. Ne 894-ct mexrocygapctBeHHbii ctaHgapT FTOCT IEC 60825-1—2023 BBefeH B AeCTBUE B Ka4ecTBe
HauwWoHanbHoro ctaHgapta Poccuiickoin Pegepaumm ¢ 1 ceHTabpa 2024 1. ¢ npaBoM AOCPOYHOTO NPUMEHEHUS

5 HacTtodwmin ctaHgapT MAeHTUYEeH MexayHapogHomy ctaHgapty |EC 60825-1:2014 «BesonacHocTe
nasepHon annapartypbl. Yacte 1. Knaccudukaums obopynoBanusa n TpebosaHusa» («Safety of laser prod-
ucts — Part 1: Equipment classification and requirements», IDT).

MexgyHapoaHbli cTaHaapT paspaboTtan TexHudeckum komuTtetom TC 76 «OnTuyeckan pagvalnoHHas
BesonacHocTb 1 nasepHoe obopygoBaHue» MexayHapogHon anekTpoTexHudeckon komuccum (IEC).

Mpy NpMMeHeHWW HaCTOsILEero cTaHAapTa pekoMeHayeTca UCMOoMNb30BaTk BMECTO CChINMOYHbLIX MeXay-
HapofHbIX CTaHA4apTOB COOTBETCTBYIOLME UM MEXrocyfapcTBeHHble CTaHdapThl, CBEAeHUs O KOTOPbIX Mpu-
BeJeHbl B JONONHUTENLHOM npunoxeHun JA

6 BBAMEH IOCT IEC 60825-1—2013

7 HEKOTOPbEe 3reMeHTbl HacTodALlero ctaHgapta MoryT ObiTb 0OBEKTAMWU NATEHTHBIX npas. Nlex(,qua—
poaHasA aneKkTpoTexHnyeckad KOMUCCKA (|EC) HEe HeCeT OTBETCTBEHHOCTHK 3a YCTaHOBNeHne noanMHHOCTHU Ka-
KNX-NBO MNKN BCEX TaKMX NaTeHTHbIX npas
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs 8 ykasamensx HauuoHambHbIX
cmaHdapmos, uzdagaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
FOLWUX HaUyUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHlapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexeocydapcmeerHble cmaHdapmbi»

© IEC, 2014
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2023

B Poccuiickon ®enepaumm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YacTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro
nagaHua bes paspelleHua PefepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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rOCT IEC 60825-1—2023

M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

BE30OMACHOCTb NA3EPHOWM AMMAPATYPbI
YacTte 1

Knaccudumkauma obopygosaHua u TpedboBaHusA

Safety of laser products. Part 1. Equipment classification and requirements

Oarta BeepgeHna — 2024—09—01
C NPaBOM A40CPOYHOr0 NPUMEHEHUA

1 ObnacTb NpMMeHeHUs1 U Ha3Ha4YeHue

HacTtoawwmn ctaHgapT npuMeHsOT B obnacty 6e3onacHOCTU NasepHbIX U3genuin ¢ AuanasoHom AMWHbI
BOMH nasepHoro nanyyeHus ot 180 HM o 1 mm.

HecmoTpsa Ha To, 4TO CyLUeCTBYHOT nasepbl ¢ ANWHOW BonHel MeHee 180 HM (ynbTpadmoneToBoe u3-
ny4yeHve B Bakyyme), B 06nacTb NpUMEHEHWA HacTOALLero cTaHgapTa OHW He BKMHYEeHbl: My4YOK NasepHoro
M3Ny4YeHus, Kak Nnpaeuno, gomkeH ObiTb 3aKMYeH B BaKyyMUPOBaHHbLIN KOPMYC, a 3Ha4MT, noTeHuuansHas
OMacHOCTb N3Ny4eHNA B ONTUYECKOM Anana3oHe ceefeHa K MUHUMYMY.

JlasepHble n3genuss MoryT npeacTaenAaTb COBOM OTAENbHbIM nasep ¢ UCTOYHUMKOM MUTaHusa unu 6es,
a TaKKe 041H UMK HECKOMbKO Na3epoB B KOMIMIIEKCHOW ONTUYECKON, 3MNEKTPUYECKON UMM MEXaHUYECKOW CUCTE-
max. TUnu4Hble Bnabl MPUMEHeHUs NasepHbIX U30ennin: JeMOHCTpaumnsa PU3NYEeCcKUX U ONTUYECKUX ABMEHWNNA,
obpaboTka maTepvanos, cHUTbIBaHWE U 3aNOMUHaHWe AaHHbIX, Nepedavda u BocnpoussefeHne MHopMaLmm
u op. Takne cuCTeMbl UCNOMb3YIOT B MPOMbILLNEHHOCTY, Bu3Hece, pa3BnekaTensHOM MHOYCTPUK, HayYHbIX 1C-
crnepoBaHuax, cdhepe ob6pa3oBaHusA, MeanuHe U NPOAYKTax LWMPOKOro notpebnexus.

INazepHoe nsgenve, noctaensemoe APYrumMu NPOM3BOOAUTENSIMU, KaK KOMMNOHEHT Kakoi-nubo cuctemsl
ANA nocrnepyolein Npoaakn, He ABnNseTcs 06beKTOM CTaHAapTU3aLUuy HacTosLWero cTaHAapTa, Tak Kak Ko-
HeuyHasi npoaykuus B Lenom byaet noanexartb cTaHgapTusaumn. OgHako, ecnv nasepHas cuctema, BXxogsilas
B COCTaB NnasepHoro nsgenusa pabotocnocobHa npu n3sneveHun u3 Hero, TpebosaHWs HacTosILWero ctaHaapTa
NPUMEHAIOTCA K CbeMHON NasepHon cucteme.

MpumedyaHue — DyHKUMOHMPOBaHWe 0BOPYAOBaHUA NOAPa3yMEBAET OTCYTCTBME HEOOXOAMMOCTM B KakoM-
nrbo MHCTpyMeHTe Ans Havana paboTbi.

INazepHoe uzgenue He nonagaeT nop TpeboBaHWA HAcTOAWEro CTaHAapTa, ecnu Mo Knaccudukaluu
NPOM3BOAMTENS COMMAacHO pasgenamM 4 1 5 BbifBNEH YpoBEHb M3NyYeHus U3[enws, He MpeBblluaoLlmMi npe-
LAenbHO JonycTumoro uanyderus (MOW) gna knacca 1 B NobbIX YyCNoBUsSIX YHKLUUOHUPOBAHNUS, PEMOHTHbIX
paboT, cepBucHOro obCnyXMBaHWS, a TaKKe B CINy4yasx 0TKasa. Takoe nasepHoe M3genve MoXeT paccMaTpu-
BaTbCA Kak GesonacHoe.

n punMmedvyaHune — BblUJeyKa3aHHoe WUCKNK4YeHne 03Ha4aeT, 4YTO B pasfenax 6—9 He paccMaTpuBaroTCA 3aBe-
oomMo BesonacHble na3epHble n3genuna.

B pononHeHne K BO3MOXHOMY BpegHOMY (MNy HeraTMBHOMY) BO3OEMCTBUIO NAsepHOro WU3nydeHwus,
HeKOTOpOe NnasepHoe o6opyOOBaHUE MOXET Bbl3BaTb APYre BUAbI ONACHOCTEH, Takue Kak aneKkTpuyeckoe
HanpsKeHue, BpedHble XMMUYECKUE BELLECTBA, BbICOKME UMW HU3KWE TemnepaTypbl. JlazepHoe uany4veHue
MOXET Bbi3BaTb BPEMEHHbLIe HapyLUeHWsa 3peHus], Takne Kak ocnabnernve n tnukn. Takve agpdpeKTsl 3aBUCAT
OT BLINOMHAEMOW onepauuy U oBLEero YpoBHS OCBELEHHOCTH (MNU hOHOBOW OCBELEHHOCTU), HE BLIXOAA
3a pamku HacTosawero ctaHgapTa. Knaccudpmkauma u gpyrue TpeboBaHWa HacTosLWero ctaHgapTa npegHa-
3HaYeHbl 4Na PpacCMOTPEHUS TONbKO OMNAaCHOCTEW NasepHOro Uany4eHus Ans rnas u Koxu. [pyrue onacHocTu
He BXoOAT B 06MnacTk ero NpUMeHeH s,

MapaHune ochbuumnansHoe
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B HacToAwem CTaHgapTe yCTaHOBITEeHbl MUHUMaANbHbIE TDEGOBE{HMH, 1 onsda OOCTUXeHWA HeO6XOﬂVIMOFO
YPOBHA ©GesonacHocTH nagenna MoXet OKa3aTbCA HEeOAOCTAaTOYHbIM coﬁmo,qume TONbKO 3TUX yCl'lOBI/Iﬁ. K na-
3€PHbIM U3gennamMm Takke MOoryTt ObITb NprMeHeHbI TpesoBaHMﬂ COOTBETCTBUA paﬁo‘-ii/lM XapakTepucTtukam mn
YCnoBUAM WCMbITaHURA, YCTaHOBIEHHbIE OPYTUMKW NPDUMEHUMbBIMW CTaHOapTamMu BesonacHocTH NPOAOYKTOB.

MpumMmedyaHue — [pyre cTaHgapTbl MOMYT BKMHOYATL AOMOMHUTENBHbIE TpeboBaHUA. Hanpumep, nasepHoe
nagenue knacca 3B unn 4 MoxeT BbiTb HENPUIOAHLIM AT1s UCTONb30BaHWUA B Ka4eCTBE NPOAYKTa LMPOKOro noTpebneHns.

B Tex cnyuyasix, korga nasepHasl cucTeMa SIBNSAETCS COCTABHOW YacTbid obopygoBaHUsi, HA KOTOpoe
pacnpocTpaHstoTca TpeboBaHua apyrix ctaHgaptoB IEC no 6esonacHocTy, Hanpumep MeguuMHCKoro obo-
pyooBaHus (IEC 60601-2-22), obopynoBaHus MHOPMaLMOHHBIX TexHonornia (IEC 60950), ayamo- n Buge-
oobopygoeanusa (IEC 60065), obopygoBaHus, npegHasHa4eHHOro Ans UCMNoMb30BaHWs B OMacHbIX cpefax
(IEC 80079), nnu anexkTpuyeckux urpywek (IEC 62115), — HacTosAwWwMiA cTaHAAPT NPUMEHSIIOT B COOTBETCTBMM
c Tpeboranuamm IEC «PykoBoagcTtBo 104»1) B uyactu OMacHOCTEN, UCXOOALWMX OT NasepHOro M3ny4vyeHus.
WM3oenwve, K KOTOPOMY HENPUMEHUM HW OAWH M3 cTaHAapToB Be3zonacHocTuU, MoxHo oTHecTu k IEC 61010-1.

Ons odTaneMoONOrM4yeckoro MHCTpyMeHTapus obecneveHue GezonacHoCTU NauueHTa cnegyet cobnio-
4atb B pamkax ISO 15004-2, a kK nasepHOMY M3My4YeHW0 AOMMKHBI NPUMEHSATLCH NPeACcTaBNeHHble Tam orpa-
HU4YMTEeNbHbIE HOPMbI (CM. Takke npunoxexus C u D).

B npeabloywnx M3gaHvwax HacToswero ctaHgapta B obnacte AeNCTBMS BKMOYeHsb! cBeToanogsl (CK),
KOTOpble MOMMK BbITb OXBadeHbl U ApyrMMKu Yactamu cepun ctaHgaptoe |IEC 60825. OgHako ¢ pa3BuTUEM
cTtaHgapToB GesonacHocTk namMn ontudeckoe nanydeHne CUJ ctanu Bce Bonblue OTHOCUTL UMEHHO K 3TOMY
cermeHTy. Wckniouenmne CH u3 obnactn NnpUMeHeHUs HAacTOSLLEro cTaHAapTa He 03HA4YaeT UX YyCTPaHEeHud
W3 Opyrux cTaHZapToB; pedvb uaet Takke o CW[, KoTopble cooTHocsATca ¢ nasepamu. |IEC 62471 pgonycka-
eTcsl NPMMeHsTb 4Ns onpegeneHus rpynnel pucka CUL wnv npogykuumn, cogepxawen ogvH n 6onee CAL.
HekoTopble apyrve (BepTWkamnbHble) CTaHOapTbl MOryT npegycMaTpuBatbe NPUMEHEHWE N3MepUTEeNbHbIX,
KrnaccuukaunoHHbIX, TEXHUYECKUX cneundukaumnin n TpeboBaHUn K MapKMPOBKE U3 HACTOSLLEro cTaHgapTa
B OTHOLUEHWUWN CBETOLOWMOLHOW NPOaYKLMN.

[Mpy OOMNYCTUMOM M3MYYEHUWN HUXKE KPUTEPUEB, YKAa3aHHbIX B 4.4, nasepHble U3Aenus, NpegHasHadeH-
Hble ons PYHKUMOHMPOBaHWS B Ka4yecTBe TPagWuLMOHHbLIX UCTOYHMKOB CBETa W yAOBNeTBopsalLlne TpeboBa-
HUSAM 4.4, MOryT ansTepHaTUBHO OLLEHMBaTHLCH B pamMkax cepun ctadgaptos |[EC 62471 «PoTtobuonormyeckas
BezonacHOCTb NaMmn 1 NaMnoBbIX cUcTeM». Ha Takne Magenusa pacnpoctpaHseTca obnacTe NPUMeHEeHUs Ha-
cToswero ctaHgapTa. MckniodveHvne cocTaBnseT To, YTO BhbilLeyKa3aHHas BerMYnHa ONTUYECKOrO U3Ny4YeHuns
He TpebyeT y4eTa ons knaccudukayun.

3HaveHna makcumansHo gonyctuMoro Bo3nencteua (MIB), npuBeaeHHble B npunoxeHun A, pa3paborta-
Hbl 415 Na3epHOro U3NYy4YeHNs M He OTHOCATCA K COMYTCTBYHOLLEMY U3nyyeHmnto. OQHaKo, ecnu eCTb BEPOATHOCTb
OMacHOCTWM COMYTCTBYIOLLENO M3NnyveHus, 3HadeHne MOB nasepa moxeT ObiTb OUEHEHO kaK noTeHuManbHas
0nacHoCcTb, MO0 HeoOX0AMMO 0OpaTUTBLCA K 3Ha4YeHNsAM NpeaenbHOro BO3AenCTBIS, yKasaHHbIM B IEC 62471,

3Havenns M B, npvBeneHHbIe B NpUNoXeHun A, He NPUMEHSIKOT NpY LieneHanpaBneHHOM BO34eNCTBUM
Na3epHOro M3ny4eHunsa Ha YernoBeka B paMKax NevyeHust UM KOCMEeTUHecKUX (3CTeTMYECKUX) Nnpoueayp.

M pumMmevyaHmne — anﬂO}KBHMH A—G BKMO4YeHbl ansa obLllero 03HakoMIeHUs K npeacTaBnAaAT TUNWYHBbIE
cnyvamn. r]pVIJ'IO)KEHMFl He ABNAKTCA OKOHYaTENbHBIMW UMM UCYepnbiBakOWKWMN.

LlEJ'IVI HacToAwero ctaHgapra:

- BBECTU CUCTEMY Knaccwcwaau,mu na3epoB 1 na3epHbIX n3genni, ¢ guana3oHom AnuH BosH o1 180 Hm
0o 1 MM, B COOTBETCTBMM CO CTEMEHbK ONACHOCTW ONTUYECKOIo n3ny4yeHusa, 4106kl 0BNerYnTbL OLeHKY onac-
HOCTU U NMOMOMb OnpefeniTe Mepbl KOHTPpONA 014 NONb30BaATENA,

- YCTaHOBUTb TDEGOBBHMFI ansa npomsao,qmeneﬂ nyTemM npegocrtaBneHusA I/IHCbOpMaLII/IVI AnA Toro, 4YTOObI
NMPUMEHNTb HeOﬁXO,EI,VIMbIe Mepbl Mo obecneyeHuto 6e3onacHoOCTH (Mepbl F!pE,E!OCTOpO}KHOCTM);

- obecneynTb C NMOMOLBH MapKUpoBKKN WU MHCTDy’r(LlMI;! afeKkeaTtHoe npegynpexgeHune nepcoHana (o]}
0ONacHOCTAX, CBA3aHHbIX C BO3MOXHbIM INa3epHbIM N3NTy4HeHUeM;

- CHU3NTb BEPOATHOCTb Nony4YeHWA TpaBMm 3a CHET MUHUMW3aU MW HEXeNaTernbHOIo BO3MOXHOIo nanyde-
HWA 1 CHU3UTb YPOBEHbL ONacHOCTH (yny‘-IIJJMTI:: KOHTPOIb OI'IECHOCTVI) Na3epHOoro nany4yeHna nytem npuMeHe-
HWA 3allUTHBIX CpenCcTB.

1) |IEC Guide 104:2019 «The preparation of safety publications and the use of basic safety publications and group
safety publications» («[Mogrotoeka nybnukauuin no 6e30nNacHOCTU M UCMNOMb30BaHWE OCHOBHLIX M FPYNMOBbLIX Nyonukaumi
rno 6esonacHoCcTu»).

2
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2 HopMaTuBHbIE CCbINKK

B HacTosiLleM cTaHOapTe UCNonb30BaHbl HOPMATUBHbIE CChIMKM Ha cneaylue cTanaapTel [Ana gatu-
POBaHHbIX CCbINOK MPUMEHSIOT TOMbLKO YKasaHHOe U3AaHWe CChINOYHOro cTaHgapTa, And HeAaTUPOBaHHbIX —
nocnegHee U3gaHue (BKMYasa BCe U3MEHEHUS)]:

IEC 60050 (all parts), International Electrotechnical Vocabulary [MexgyHapoaHblit 3neKTpoTeXHUYEeCKUIA
crnoeapsk (Bce 4acti)]

IEC 62471 (all parts), Photobiological safety of lamps and lamp systems [®oTobuonornyeckasn 6ezonac-
HOCTb Namn ¥ NamnoBbIX CUCTEM (BCE 4acTu)]

3 TepmMuHbI 1 onpegeneHns

B HacToswem cTtaHaapTe npumeHeHsl TepMuHbl no IEC 60050-845, a Takke cnepgytoline TEPMUHBI C CO-
OTBETCTBYHOLLUMUW OMpeaeneHnsMu.

MpumeyvyaHne — [Ona yoobcTBa TepMuHbl NMpUBEedeHbl MO aHrmuickoMy andasuty. OTCTynneHus oT
IEC 60050-845 He cnyyaitHbl. OHn obo3HayeHbl crnegytowM obpa3oM: cebinka Ha onpeaeneHue 13 yacty 845 IEC 60050
yKka3aHa B cKoBKax C MOMETKON «M3MEHEHOY.

3.1 naHenb gocTyna (access panel): HYacTb 3aLMTHOMO KOXyXa, KOTOpas OTKPbIBAET AOCTYI K f1a3epHo-
MY W3MyYeHUto, eCcrii OHa CHATa WKW COBUHYTA.

3.2 pocTynHoe uznydeHue (accessible emission): YpoBeHb M3nyyeHus, onpefeneHHbIl B HEKOTOPOM
NOMOXeHUU C NPUMEHEHMEM anepTypHbIX Anadparm (korga MOV namepsetca B BT unu [Ox) unu ¢ orpaHmum-
BaloLWuMu aneptypamu (korga MNMAW namepsietca B Bt - M2 unu O - M_z), KaK onucaHo B pasgene 5.

MpumeyaHus

1 JonycTumoe w3nydeHue onpefdensiioT Tam, rde npegnonaraercs OOCTYN 4eroBeka, kak ofosHayeHo B 3.40.
[onycTumoe nanyyeHve, yCcTaHOBIMEHHOE BO Bpems paboTbl, CPABHUBAIKT C MPefAenbHO AONYCTUMbIM M3nyyeHnem (3.3)
ONd Toro, 4To0bLl ONpenenvThb Kracc na3epHoro uagenua. B HacTosAwem cTasgapTe, ogHako, MCMosb3yeTca TEPMUH «yYpo-
BEHb M3NYy4YeHWA», KOTOPLIA CnegyeT NoOHMMaTh Kak A0NYCTUMOE U3nyYeHue.

2 Ecnwn gnametp ny4ka GonbLue anepTypHOW avadparmel, 4ONYCTMMOE U3nydeHne npneodaT B BT u [k, Tak Kak nonHas
MOLLHOCTb W 3HEPrvs, Nonagatollas B Na3epHyl anepTypy, MeHbLLE ucnyckaemoin. Ecnv guameTp nyyka meHbLie agvameTpa
OrpaHn4MBAIoOLLEN anepTypPbl, TO AOMNYCTUMOE M3NyYeHre BhIpaxaioT B BT - M2 unm [ - M2, To ecTb 06My4eHHOCTb WN 3Hep-
reTMMeckasl 3KCNno3uUuWs, YCpeoHEHHbIE MO OrpaHUYMBAIOLLIEN anepType, MeHbLUE, YeM AeNCTBUTENbHAA 0BMy4eHHOCTE UMK
aHepreTU4eckasn aKcno3muma nyyka. Cm. Takxke: aneptypHas guadparma (3.9); orpaHnynBatoLLlas aneptypa (3.55).

3.3 npepenbHo gonyctumoe uzny4enuve; N4 (accessible emission limit, AEL): MakcumansHoe 3Ha-
YeHue AoNYyCTUMOro M3NyYeHns, paspeLueHHoe ANy onpegeneHHoro knacca.

MpumedaHue — Ecnu B TEKCTe BCTPEYAETCH BbipaXeHMEe «YpOBeHb ManydeHus He npesbiwaet MOW» wnu
nogobHoe nogpazymeBaeTcs, YTO JOMYCTMMOE W3My4YeHWe OMNpeneneHo B COOTBETCTBUM C M3MEpPUTENbHBIM KpUTeprem,
yKasaHHbIM B pasgene 5.

3.4 agpMMHUCTpaTUBHBLIA KOHTponb (administrative control): HeTexHu4eckne Mepbl 6e3onacHocTH, Ta-
Kne Kak Hagsop, 0byyeHne nepcoHana TexHuke 6esonacHoOCTK, Npegynpexjarlwne Hagnucy, 3abnaroBpemen-
Hoe onoBeLlleHne 06 onacHOCTK MeToOOM «0BpaTHOro oTcYeTa» U KOHTPOINb Mep Mo TeXHWKe Be3onacHoCTH.

MpumedvyaHune — MoxeT BbiTb ONpeadeneHo NnpouM3sogMTenem (cM. pasgen 8).

3.5 yron BocnpuaTtua v (angle of acceptance v): Nnockuir yron, B npegenax KOTOPoOro OeTEKTOP BOC-
NPYHUMaET ONTUYECKOe U3MyYeHne.

MpuMmeyaHus

1 TakoW yron BOCMNPUSTUS MOXKET 3a4aBaThbCHa anepTypaMy UMW ONTUYECKUMW 3reMeHTamMu nepen AEeTeKTOPOM
(cMm. pucyHkn 1 1 2). B HEKOTOPbLIX Cry4asax Yyron BOCNPUATUSA Takke Ha3blBAKT NonemM 3peHus.

2 Egunuua CU: paguaH.

3 He nytaTb yron BOCNpUATUSA C YIMNOBbLIM pa3MepoM UCTOYHMKA WITK YITIOM PacXo4uMMOCTM MydKa.

3.6 yrnoBon pa3mep (angular subtense): MNnockuin yron, cTarMBaeMblid OyroA OKPY>XHOCTW, BENWYUHA
KOTOPOro onpegensierTcs Kak OTHOLEHWe ANWHbLI AYTY K paguycy Oyru.

MpumeyaHnsn

1 EauHuua CW: pagmaH.

2 Npn manbIX yrnax yrnoBon pasMmep oTpeska NpsMoi Ha 3agaHHOM pacCTOAHWMM PacCYUThIBAETCA NyTEM OeNeHns
ONMHBI OTPe3ka Ha paccTosHue. [na 6onblIKX YIMoB A0MMKHA ObiTh yYTeHa pasHOCTb MeXay ANTMHON XOopabl U AyTu.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 10/95
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60825-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67422
https://gostexpert.ru/gost/gost-60825-1-2023?utm_source=pdf&utm_medium=67422&utm_term=page

FOCT IEC 60825-1—2023

3.7 yrnoBoi pasmep BMAMMOro UcTouyHuka o (angular subtense of the apparent source o) Yron,
CTArMBaeMbI BUOUMbIM UCTOYHWKOM, HabrmogaemMsIM U3 TOYKW B NPOCTPAHCTBE, KaK MOKa3aHo Ha puUcyHke 1.

MpumeyvaHus

1 Onsa cnyyas rayccosoro npodung pacnpegeneHua obny4yeHHOCTH M306paxeHns BUAUMOrO MCTOYHUKA, Hanpu-
mep, aAna auddysHoro otpaxenus TEMg, nydka, o. onpeaensaeTca Ha OCHOBE 3HaYeHus guameTpa nydka dg, (em. 3.13).
[ns HepaBHOMePHbIX Npoduneil 06NyYeHHOCTU UMM HECKOMNBbKUX MCTOYHUKOB O, ONpeaenseTca B COOTBETCTBUMM C nepe-
yncrneHuem d) 4.3.

2 Epnnvua CU: paguaH.

3 MNMonoxeHwe 1 yrnoBoW pasMep BUOUMOrO MCTOYHMKA 3aBUCAT OT MecTa Habniogerus B nyyke (cm. 3.10).

4 Yrnoeon pasmep BMOMMOrO MCTOYHWKE NPUMEHUM B HAcTOSLLEM CTaHAapTe TOMbKO B AMana3oHe ANWHbI BOMH OT
400 go 1400 Hm, T. e. B cnekTpanbHoW 0bnacTu NoBpeXaeHUs CeT4aTKu.

5 ¥YrnoeowW pazMep UCTOMHWMKA He crefyeT nyTaTe C YIMOM PacxogMMOCTK Ny4ka. YIMOBOW pasmMep UCTOYHUKE He
MoXeT BbITe Bonblue yrna pacxoguMocTy NyYKa, U OH, Kak NMPaBuno, MeHblUe yrna pacxogumMocTy Nyyka.

3.8 anepTtypa (aperture): MTio6oe oTEEPCTUE B 3aLMTHOM KOXYXe NasepHOro W3genus, Yepes Kotopoe
BbIXOAWT NasepHoe U3nydeHne 1 BO3MOXKEH JOCTYN YeroBeka K 3TOMY U3NyYeHMIo.

MpumeyaHme — CM. Takke TEPMUH «orpaHu4MBaioLiasn aneptypa» (3.55).

3.9 anepTypHana guadyparma (aperture stop): OTBepcTue, crnyxallee ANA onpeAeneHus nnollaau, Ha
KOTOPOW M3MEpAIT UanydyeHue.

MpumeyvyaHne — CM. TakKe TepMUH «OrpaHMyMBatoLLas aneptypay (3.55).

3.10 BuAUMBIA MCTOYHMK (apparent source): PeanbHbIin Mnv BUPTYyanbHbIA 0OBLEKT, KOTOPLIA (hoOpMUpY-
eT HauMeHblLee BO3MOXHOe n3obpaxeHune (C y4eToMm aManasoHa akkomModalunum YenoBeYeckoro rnasa), B 3a-
OAaHHOM MeCTe OLIeHKW OMAacHOCTU ANSA CeTYaTKN.

MpumeyvyaHun

1 dnanaszoH akkoMogdaumuy rnasa NpuUHATO cYnTaTh Bapbupylowmmes ot 100 mm go beckoHeyHocTn. MecTononoxe-
HYe BMOMMOrO UCTOYHMKA NPW onpeaeneHHoM nonoxeHun o63opa B nyyke npeactaenseT coboli MecTo, K KOTOpoMY rnas
npucnocabnueaetca Ans hopMMpoOBaHUA Hanbonee onacHoro YyCrnosusa 0bny4eHHOCTU Ha CETHATKE.

2 Takoe onpegeneHne UCMNONb3yeTca ONA YCTAHOBMEHWA B OMpPederneHHOM MEecTe OLEHKW pacronoXeHus BUOM-
MOro UCTOYHUMKa NasepHOro uanyvyeHusa B AuanasoHe anuHel BonH ot 400 go 1400 Hm. B npepmene wcyesatowero pac-
XOMOAEHWUS, TO ECTb B CMy4Yae XOpOoLIO KOMMMMWPOBAHHOIO Ny4vka, MECTOMOMNOKEHWE BUAWMOTO UCTOMHMKA MEPEXOaUT B
DEeCKOHEYHOCTb.

3 MNpUMEeHNTENLHO K KPYroBbIM M300paXeHUaM pacnpeaeneHHbliX MCTOYHUKOB Ha ceTyaTke C raycCcoBbiMK npoduns-
MUK ANs onpeaeneHns yrmoBoro pasmMepa BUAMMOIO UCTOYHMKA o MOXET MCNOMNb30BaTLCA 3HaYeHne aunameTpa nyyka dgs.

3.11 ny4ok (beam): lazepHoe M3ny4YeHUe, KOTOPOE XapaKTEPU3YETCA HANPaBNeHWEM, PaCXOAMMOCTLIO,
AWaMeTPOM WU YCNOBUAMY CKAHUPOBAHMS.

MpumMmedyaHue — PaccesHHOE M3MydYyeHWe OT HarmpaBneHus He3epKanbHOro OTPaXKeHUs He OmnpenensaeTcs Kak
My4OK.

3.12 ocnabuTens ny4ka (beam attenuator): YcTpoicTBO, KOTOPOE YMEHbLIAET Na3epHoe U3nyyeHne He
Bbllle onpedeneHHoro ypoBHsa nubo Ha onpefeneHHyl 4omto.

3.13 guametp [wwupwuHa] nydka d, [beam diametr (beam width) d ]: InameTp HanmeHbLIEro Kpyra,
KOTOPbIA COCTaBNSAET U % MOMHOW MOLLHOCTM (MW 3HEpPruKn) Manyd4eHwsa nasepa.

MpumeyvaHus

1 B KOHTEKCTE HacTOALLEro cTaHaapTa Ucnonb3yeTcs dgs.

2 MepeTsaxka ny4yka — 370 MONOXKEHWE B NyYKe, rAe ero AMamMeTp MUHUMATEH.

3 EguHuua CU: meTp.

4 [NaHHoe onpeneneHve ouameTpa Nyyka He cnegyeT UCMOoNb30BaTh B LLUMPOKOM CMbicne Ansa obo3HavyeHus yrno-
BOr0 pa3mMepa BUAUMOIO MCTOYHMKA O, BCNIEACTBME pasHuLbl onpefeneHuin. OgHako B OTHOLLEHWM rayccoBa npoduns ob-
ny4eHHOCTH M3oBpaxeHns BUOMMOrO MCTOUYHUKA dgq MOXET NPUMEHATLCA ANA onpedeneHuns yrioBoro paamepa BUauMoro
MUCTOYHMKa o. OndA Herayccoa npoduna obrny4YeHHOCTM n306paxeHnsa YyrmoBoro pasmepa BUAUMMOro MCTOMHMKA crneayeT
MCMNoNb30BaTe METOA, NPMBEAEHHBIN B nepeuncnennn d) 4.3.

5 B cnyyae rayccoBa ny4ka dg; OTHOCUTCA K TOUKE, B KOTOPOW 0BMy4eHHOCTE (BO3LENCTBIE U3NYHEHUs) CHUKaeTCs
0o 1/e oT ee UEHTPaNbHOrO MUKOBOTO 3HAYEHWS.

6 TepMUH «BTOPUYHLIA MOMEHT gMameTpa» (no onpeaeneHno ISO 11146-1) He MCNOMNL3YOT ANA NPOgUNA Nydka c
LIeHTpanbHOW BbICOKOW NMUKOBOW 0OMYYEHHOCTLI0 M HU3KUM YpOBHEM diOHa, Kak, Hanpumep, BblpabaTbiBaeMble HECTaburb-
HbBIMK pe3oHaTopamy B AanbHEM Mone: MOLHOCTL, NPOXOAALLAa Yepes anepTypy, MOXKET BbiTe B 3HAYNTENBLHOW CTEMEHU
HeooLEeHEeHa NMpKU NCNOMbL30BaHWUM BTOPOro MOMEHTa U pacyeTe MOLLHOCTY C AONYLLEHWEM rayccoBa npoduns nyyka.

4
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3.14 pacxogumocTb ny4ka (beam divergence): [nockui yron KoHyca, onpegensaemMbii JUaMeTpoM
nyyka B ganbHewn 30He.

MpumeyaHun
1 Ecnu anametpbl nyyka (cM. 3.13) B ABYX TOMKax, pasfgeneHHbiX paccToAHWEM r, COCTaBNAKT dg, U d’gs, TO pac-
XOAMMOCTb BBIYUCNAKOT No dopmyne

dga — des)
(g3 = 2arctan| —==—2= |,
= ( 2r

2 EguHnua CU: paguat.

3 TepmuH «BTOPUYHBIA MOMEHT anameTpa» (no onpegenenuno 1ISO 11146-1) He MCcnNone3ylOT ANA Npodunen ny4dka
C LEHTparbHOM BbICOKOW MUKOBOW 0BMYyYEHHOCTHH M HU3KMM YpOBHEM hoHa, Kak, HanpumMep, BbipabaTbiBaemMble HecTa-
GUINbHBIMKM pe3oHaToOpaMiK B ganbHem none, Unu Ans npodunei nyyka, 4eMOHCTPUPYIOWMX AMGPaKUMOHHBLIE KapTUHbI,
BbI3blBaeMble anepTypamMu.

3.15 pacwupuTtenb ny4ka (beam expander): KomBuHaumns onTuyeckux 3aNeMeHTOR, KOTOpas yBENUYN-
BaeT AMaMeTp My4Ka Nas3epHoro n3nyvyeHus.

3.16 anemeHT Ha nyTK ny4ka (beam path component): OnTudecknin 3NemMeHT, paCnono}XeHHbINA Ha NyTH
pacnpocTpaHeHUs NasepHoro ny4ka.

Mpumep — 3epkano, OMKIOHAOWEe MYyYOK, (hOKYCUPYIOWas NUH3a Unu pacceueamerns.

3.17 6nokupaTop nydka (beam stop): YCTpoACTBO, KOTOpOE Nperpa;aaeT NyTb NA3epHOMY MyUKY.

3.18 nasepHoe uspgenue knacca 1 (Class 1 laser product): llasepHoe nagenue, npu paboTe KOTOPOro
HEBO3MOXEH 4OCTYM YernoBeka K NasepHOMy M3MNyYeHuo (GoNyCTMMOe M3nyyeHrne cM. 3.2), npesbilanwemy
npefeneHO JOMNYCTMMOE M3nyYeHue Ans knacca 1 gns cooTBETCTBYIOWMX AMNWH BOMH M ONUTENBHOCTEN W3-
nydenus [cm. 5.3 1 nepeyucneHue e) 4.3].

MpumeyaHuns

1 CM. Takke orpaHnyeHns KnaccnuKaunmoHHON CXeMbl B NpunoxeHun C.

2 McnbiTaHWsa Ans ycTaHOBMEHWS Knacca W3aenus orpaHuyeHbl UCNbITAaHUAMU B paboyem pexume, nostoMy Ans
HEeKOTOPbIX M3AENWA CO BCTPOEHHbLIMK NasepaMun nanyyeHune Beiwe MOW ons gaHHoro knacca Wa3genys MoXeT cTaTb 40-
NyCTUMbIM B pPeXMMe TexHudeckoro (cM. 6.2.1) unn cepeucHoro obcnyxunsanuns, korga onoknpoBka naHenu gocTyna oT-
KMIOYeHa UMK U3denue oTKPbITO Unu pasobpaHo.

3.19 nasepHoe usgenue knacca 1C (Class 1C laser product): lazepHoe nsgenue, cneumanbHO npes-
HasHa4YeHHoe AN KOHTAKTHOTO BO3AENCTBMA HA KOXY UMW Ha HernasHyk TKaHb, COOTBETCTBYIOLLeE AeCTBYI0-
MM BEPTUMKAMNbLHLIM CTaHOapTaM, M ANs KOTOPOoro Bo Bpems paboTkl onacHOCTs ANS rmas npedoTepallaeTcs
MHXEHEePHbIMWU CPEeACTBaMM1, T. €. KaK TOMbKO NasepHbIil annnukaTop BbIBOAMTCS W3 KOHTAKTa C KOXEen Unu
HernasHoi TKaHbl, W3Ny4YeHWe NpekpallaeTcs UM OOMYCTUMOE W3NyYeHue YMEeHbLIaeTCs A0 YPOBHA HUXe
npefensHo AOMYCTUMOrO Uany4YeHusa ans knacca 1; Bo Bpems paboTbl MPU KOHTAKTe C KOXeW UNK HernasHowm
TKaHbIO YPOBHM 0BMYyYEHUS UMK SHEPreTUYeCKOR SKCMO3ULMM MOTYT NpeBbillaTe MakcKManbHO OonycTuMoe
BO3AeNCTBME AN KOXU, eCnv 3To HeoBXoaMMo ANns HasHa4YeHHol nevyebHoO Npouenyps.l.

MpuMmeyaHus

1 [dna ycraHoBnenus knacca unsgenusa 1C HepgocTtatouHo TpeboBaHuii Tonbko HacTodAwero ctaHgapTta bes yyeta
TpeboBaHWi, yKazaHHbLIX B COOTBETCTBYIOLUMX BEPTUKANbLHLIX CTaHaapTax no 6esonacHocTu uagenuin. CM. Takke orpaHu-
YeHus KnaccuuKaUuMOHHON CXeMbl B NpunoxeHun C.

2 Tak Kak reHepupyemoe 1any4eHue MOXKeT npeBbllaTe cooTBeTcTByowee MAB ansa Koxu, BeiXogHOE ManyvyeHue
nasepa knacca 1C MoXeT ObITe NOTEHUMANBLHO ONAacHbLIM ANA TKaHu-MuweHn. OnpegeneHne COOTBETCTBYHOLUX OrpaHu-
YeHUWI ANA JONYCTUMOrO U3Ny4YeHns, AOCTYMHOro B YCMOBUAX KOHTaKTa, HANMpUMeEpP BO3MOXHOIO KOHTaKTa C BEKamu, Bbi-
XOAWT 33 pamMKK HacTOALLEro cTaHaapTa v yKasaHo B COOTBETCTBYIOLLMX BEPTMKalbHBIX CTaHOapTax.

3 Tak kak UcnbITaHUA ANA YCTAaHOBMEHWUS Knacca U3Lenus orpaHuyeHsl UCnbiTaHuAMKY B pabodemM pexume, To Ans
HEKOTOpPbIX M3O0ENWIA CO BCTPOEHHLIMUW Nasepamu manydeHune soiwe MOW ona knacca 1 MoXkeT cTate JONYCTUMBIM B pe-
XKUME TEXHUYECKOro (CM. 6.2.1) unn cepBMCHOTO oBCNyXMBaHKA, Korga 6rnokMpoBKa NaHeny gocTyna OTKNHYeHa Unmn mna-
Aenve oTKPbLITO MnK pasobpaHo.

3.20 nazepHoe usgenue knacca 1M (Class 1M laser product): [lazepHoe nagenwe, reHepupyoLlee
uanyyYeHue B guanaloHe AnuwH sonH ot 302,5 go 4000 1M, npu paboTe KOTOPOro HEBO3MOXEH AOCTYN Yeno-
BEKA K Na3epHOMY U3NyYeHUo (4oNyCTUMOE nanyyeHne — cM. 3.2), MpeBbILakLLero npegenbHo onycTMMoe
n3nydeHue Ans knacca 1 Ans COOTBETCTBYOLWMX AMUH BOMNH W ANUTENbHOCTEN U3MNy4YeHWs [CM. nepedvucne-
Hue e) 4.3], Npyyem ypoBEHb M3Ny4eHWs1 N3MepPSIeTCsl B COOTBETCTBMM C MepedncrieHnem a) 5.3.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 12 /95
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60825-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67422
https://gostexpert.ru/gost/gost-60825-1-2023?utm_source=pdf&utm_medium=67422&utm_term=page

FOCT IEC 60825-1—2023

MpumeyvyaHuns

1 CMm. Takke orpaHu4eHns KnaccumkaunoHHOM cxemsl B npunoxernum C.

2 BreixogHoe u3ny4yeHune nasepHoro naaenus knacca 1M noteHuMansHo onacHo npy HabnaeHWW ¢ UCNONB30BaHK-
eM TenecKonuyeckorW ONTUKK, TaKOW Kak Teneckon unvM BUHOKME [cM. nepeduncrneHune a) 5.3].

3 McneiTaHns gns ycTaHoBMeHWs Knacca M3genus orpaHuYeHbl Ucneitaduamm B paboyem pexume, noatomy Ans
HEKOTOPbIX M3OEeNnVin CO BCTPOEHHbIMM Nasepamu nanyyedue seiwe MOV ana gadHoro knacca w3genusa MOXKeT cTaTb 40-
NycTUMbIM B peXxume TexHU4eckoro (cMm. 6.2.1) unu cepBUCHOro oBcnyKMBaHUsA, Korda 6nokMpoBka naHenu goctyna oT-
KMYeHa v uagenue oTKpbITO UNK pasobpaHo.

3.21 nazepHoe usznenue knacca 2 (Class 2 laser product): JlazepHoe uzgenune, reHepupytollee 13-
nydeHue B gnanasoHe AnuH BonH oT 400 go 700 Hm, npu paboTe KOTOPOro HEBO3MOXEH O0CTYN YENOBEKA K
NasepHOMy M3MyYeHWIo (QOonycTMMOoe M3nydYeHre cM. 3.2), npeBbllalLlero npeaenbHo AoNyCTUMOe UanyYe-
HWe ons Knacca 2 ANs COOTBETCTBYHOLMUX ANUH BOMH W ANWTENbHOCTEN M3NyYeHus [cM. nepevucnenme c) 5.3].

Mpumevarnnsa

1 CM. TakKe orpaHu4eHns KnaccumkaumoHHOR cxemsl B npunoxerum C.

2 VcnelTaHma ana ycTaHOBNEHWA Knacca W3Aenusl orpaHuYeHbl UCMbiTaHuAMK B paboyeM pexurmMe, NoaToMmy Ans
HEeKOTOpPbIX M3AenVi CO BCTPOEHHLIMU Nasepamu nanyyenue eelwe [0W ona gaHHoro knacca M3fgenvs MOXeT cTaTb J0-
MycTUMBIM B peXxume TeXHU4Yeckoro (cMm. 6.2.1) unu cepsucHoro obenyueaHua, koraa 6rnokMpoBka naHenu AocTyna oT-
KIOYeHa unu uagenue oTKpeITO unu pasobpaHo.

3.22 nazepHoe uzgenue knacca 2M (Class 2M laser product): llazepHoe nagenue, reHepupyroLlee na-
nydeHuWe B AuanasoHe AnuH BornH oT 400 go 700 HM, npu paboTe KOTOPOro HEBO3MOXEH AOCTYN YernoBeka K
Na3epHOMY M3IyYeHUo (OoNyCTUMOoe U3ny4yeHne — cM. 3.2), NpeBbIilatoLLero npeaenbHo A0MyCTUMOE nany4de-
HWe Ansa knacca 2 4ns COOTBETCTBYOWMX ANWH BOMH W ANUTENbHOCTEN M3NyYeHus [cM. nepedncrieHmne e) 4.3],
npu4eM ypoBeHb U3My4YeHUA M3MepPSeTCA B COOTBETCTBUN C NepevmucneHmnem c) 5.3.

MpumeyvaHus

1 CM. Takke orpaHu4eHns KnaccurkauMoHHOR cXemel B npunoxerHum C.

2 BeixogHoe n3ny4YeHune nasepHoro naaenus knacca 2M noTeHuManesHo onacHo npy HabnoaeHny ¢ UCNONb30BaHu-
&M TerecKonMYecKon ONTUKK, TaKoW KaK Teneckan unm BUHOKMb [cM. nepeyvncrneHue c) 5.3].

3 McnbiTaHns ons ycTaHoBMEeHWs Knacca M3genus orpaHuYeHbl UCnbiTaHuAMKM B paboyem pexume, NoaTomy Ans
HEKOTOPLIX M3AENWA CO BCTPOEHHLIMMW Nasepamu uanydenue Belwe MOV ana gaHHoro knacca W3genus MOXKeT cTaTb A0-
nNycTUMbIM B pexume TexHudeckoro (cm. 6.2.1) unu cepsucHoro obcnyueaHua, Koraa bnokvpoBka naHenu goctyna oT-
KIMOYEHa MW U3OEenNUe OTKPLITO UNK pasobpaHo.

3.23 nasepHble nzgenua knaccoB 3R u 3B (Class 3R and Class 3B products): llazepHoe nsgenue, npu
paboTe KOTOPOro BO3MOXKEH AOCTYN YenoBeKa K NasepHOMY M3nydeHuo (4onycTuMoe nanyyeHne — cm. 3.2),
npeebiWaoLero npefensHo JonycTUMoe UanyvyeHue Ans krnaccoB 1 v 2 B COOTBETCTBYIOLUWX Cry4vasax, HO
He BO3MOXeH A0CTYN YernoBeka K nazepHoMy W3ry4eHuo, npeBbilaolemy npegensHo 4onycTUMoe nanyye-
Hue ons knaccoB 3R n 3B (cooTBeTCTBEHHO) ANs NBbIX ANUTENBHOCTEN W ANWH BOMH M3NydYeHus [cMm. nepe-
yncrieHusa d) n e) 5.3].

MpumeyvaHunsa

1 CM. TakKe orpaHnM4eHns KnaccurkaumoHHOR CXeMbl B npunoxernuy C.

2 WMapenwua knaccos 1M v 2M moryT MMeTb Bbixoasllee nanydernve Boiwe iy Hwke MAW ana knacca 3R B 3aBucK-
MOCTW OT MX ONTUYECKUX XapaKTepUCTUK.

3 WMcnbiTaHuAa ans ycTaHOBNEHWA Knacca U3genua orpaHuYeHbl UCMbITaHUAMKW B paboyem pexume, noatomy Ans
HEKOTOPbIX M3OENMIA CO BCTPOEHHBLIMU NnazepaMu nanyyeHue soiwe MOW ona gaHHoro knacca uagenus MoXeT ¢TaTth J0-
NyCTUMbIM B PEXVME CEPBUCHOrO 0bCcnyxuBaHus, Koraa 6rnokvpoBKka naHenu gocTyna OTKMoYEHA UMW U3OENWEe OTKPLITO
nnu pasobpaHo.

3.24 nasepHoe usgenue knacca 4 (Class 4 laser product): JllazepHoe n3genue, npu paboTte KOToporo
BO3MOXEH JOCTYN YenoBeka K NasepHOMY U3Ny4YeHuio (JonycTumMoe uanyvyeHne — cM. 3.2), NpeBbILLaLLLeEMy
npegenbHo gonycTumMoe uany4veHue and knacca 3B [cm. nepeuncnenue f) 5.3].

MpumeyvyaHume — CM. Takke orpaHuyeHUs KNaccUMKaumoHHOM CXeMbl B npunoxeHun C.

3.25 conyTtcTBYylowee usny4deHue (collateral radiation): Iltoboe anekTpomarHMTHOE M3ny4eHue ¢ gua-
NasoHoOM AMNWHbI BosH oT 180 HM Ao 1 MM, 3@ UCKIOYEeHUEM OCHOBHOIO NasepHoro WU3ny4yeHns oT nasepHoro
n3genus, BO3HMKalolee B pedynbrate paboTel nasepa unuv daktuieckn Heobxogumoe And ero pabotel.

3.26 KonnuMUpoBaHHbLIA ny4ok (collimated beam): My4ok nanyyeHusa ¢ oYyeHb Manow YrmoBOW pac-
XOOUMOCTBLIO UITW CXOAUMOCTBIO.

6
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3.27 KOHTaKTHbIW pexumM (contact mode): Micnonb3oBaHne na3epHOro U3Oenusi B yCroBUsX, KOT4a cu-
CTeMa NepeHoca My4ka HaXxoauTCs B TECHOM KOHTAKTE C HAMEUYEHHOM Lenbio.

MpumeyaHus

1 Cnctema nepeHoca nydka HeobsasaTensHo fomkHa ObiTh B «U3MHECKOM» KOHTaKTe. OHa, HanpyMep, MOXeT Ha-
X0AWMTBCS BNM3KO K HAMeYeHHOIW Lienu nNpu yCrnoBUM COOTBETCTBYIOLMX MeP UHXEHEPHOTO KOHTPONS.

2 [laHHOoe onpeaeneHve COOTBETCTBYET M3OENUAM, OTHECEHHBIM K knaccy 1C.

3.28 HenpepbIBHLIN pexum pabotbl nazepa; CW (continuous wave, CW): Pexum paboTel nasepa,
MpY KOTOPOM Nasep reHepupyeT HenpepbiBHOE NasepHoe U3nyyeHue ¢ OMTenbHOCTEI0 U3y4eHUs He MeHee
0,25 c.

MpumeyvyaHune — [laHHOe onpeneneHre NPUMEHMMO TONBKO ANA (OpaHLy3CKOro sA3slka.

3.29 3apaHHas TpaekTopua ny4ka (defined beam path): Hame4eHHbIM NyTb NaszepHoro ny4ka B nasep-
HOM WM34enuu.

3.30 pemoHcTpauuoHHoe nasepHoe u3pgenue (demonstration laser product): lasepHoe u3genve,
CKOHCTPYMPOBAHHOE, M3roTOBMNEHHOE, NPeAHa3Ha4YeHHoe nnv npucnocobneHHoe Ana uener gemMoHcTpaumu,
pasBrevYeHuns, peknambl, Woy UK co3aHusa XYO0XKeCTBEHHON KOMMO3ULIUW.

n punMedyaHune — TepMMH «1eMOHCTpaUWoHHOE na3epHoe uagenner» HenpuMeHWMM K Na3epHbIiM M3Oennam,
CKOHCTPYWMPOBaHHBIM W NpegHasHa4eHHbIM ONA OPpYTUX I'IpVIMeHeHVIFI, HECMOTPA Ha TO, 4TO MOTYT BbITh MCMOMNbL30BaAHLI AN
OEMOHCTpaLUWK 3TUX I'lpMMEHEHVII:’I.

3.31 pudpdbysHoe oTpaxeHue (diffuse reflection): MiameHeHne npocTpaHCTBEHHOro pacnpegeneHus
nyyvKa uany4yeHus NoBEPXHOCTbIO UMW CPefoi, pacCemnBaloLLel ero BO MHOTMX HanpaeneHnsx.
[IEC 60050-845:1987, 845-04-47, nameHeHo — popmMynvpoBKa onpeaeneHvsi NONHOCTbI0 N3MEHEHa]

MpumedaHue — ABCONKOTHLIA paccemBaTeNb pa3pyllaeT BCe KOPPenAaLUWOHHbIE CBS3W Mexay nagalowym u
OTPaXEHHBLIM U3NYYEHUEM.

3.32 uszpenue c BCcTpoeHHbIM naszepom (embedded laser product): llazepHoe u3genuve, KOTOPOMY
BCNeACTBME KOHCTPYKTUBHbIX 0CODEHHOCTEN, OrpaHnYMBaKLLINX OONYCTUMOE M3My4YeHWEe, YCTaHOBMNEH Knacc
HWXe, YeM Kracc BXOAsLlero B Hero nasepa.

n puMmedaHue — ﬂaaepHoe n3genue, exogdulee B CoCTtae uU3genna Cco BCTPOEHHbIM NMa3epoM, Ha3biBAeTCA
BCTPOEHHbLIM Na3epHbIM n3genuem unu BCTpOEHHOﬁ nasepHoﬁ CUCTEMOMW.

3.33 pnuTenbHOCTbL M3ny4yeHus (emission duration): AnutenbHOCTbL MMNyMbCA, CEPUN UMIMYNBCOB UMK
HEeNpepbIBHOMO M3Ny4YeHus, B Te4EHWE KOTOPOro YenoBeK MOXET NOABEPrHyThCS BO3AENCTBUIO NAa3epHOro u3-
Ny4YeHus Npu NPOBEAEHUW PEMOHTHbIX paboT nnu cepBUcHOro obcnyxuBaHus.

MpumevyaHue — [nd oOMHOYHOrO UMMYMbCA 3TO AMUTENBHOCTE MEXOY TOYKOW MONOBUHBI NMMKOBOW MOLLIHOCTU
Ha nepegHem HpoOHTE MMMyMNbCa WM COOTBETCTBYIOLLUEN TOYKOM 3agHero dopoHTa. [Ina nocnegoBaTenbHOCTU MMMYbCOB
(nnw nogrpynn nocneqoBaTenbHOCTU UMIMYNbCOB) 3TO ANUTENbHOCTbL MEXAY TOYKOW NOMOBWHbLI NMMKOBOW MOLLHOCTW Nep-
BOTO MMMYMbCa W NocrnegHen TOYKOW NMonoBUHbLI MMKOBOW MOLLHOCTY NOCMeaHero UMnynsca.

3.34 oTKNoHeHHoOe nasepHoe uanyveHue (errant laser radiation): JlasepHoe uanyveHune, KoTopoe OT-
KIMOHAETCH OT 3a4aHHOro UM OPUEHTUPOBOYHOTO MYTK MyYKa.

n puMmMmedHyaHne — Takoe n3any4yeHne BKN4YaeT B cebs HexenaTenbHble OTPaXeHuA OT INEMEHTOB Ha NYTW Ny4dKa
N OTKNOHEHWE N3nyvyeHua oT CMeLWeHHbIX UMK NoBpeXXJeHHbIX 3NeMeHTOB.

3.35 pnuTenbHOCTb 3Kcno3uMuuu (exposure duration): JnMTENbHOCTE MMNYMNbCA, UMW CEPUX, UIA
nocrenoBaTenbHOCTU UMMYNbCOB, UMM HEMPEPbLIBHOMO 1a3epHOro M3ny4vyeHus npy nonagaHvy Ha Teno
yenoeeka.

n puMedaHune — [ns oguHO4YHOro nMnNynbCa 310 ANUTENBHOCTE MeXOy TOYKOW NOMOBWHBLI MUKOBOW MOLLIHOCTU
Ha nepegHem CI’JpOHTe nMnyneca u COOTBeTCTByI‘OLLlEI;'I TOYKOW 3agHero CprHTa, [ns nocnegoeaTensHOCTH nMnynbcoB
(I/IJ'IM noarpynn nocnegoBatesibHOCTHU MMI'IyJ'leDB) 3TO ANMUTENBEHOCTE MEXOY TOYKOWM NONOBMHbBI MMKOBOR MOLUHOCTHK nep-
BOro mMmnynbsca u nocne,u,Heﬁ TOYKOM NONOBKWHBI MMKOBOR MOLLHOCTW nocnegHero nMmnynbeca.

3.36 HabniogeHMe NpoTsAxXeHHoro ucTouHuka (extended source viewing): Ycnoeua HabnogeHus, npu
KOTOPbIX BUAMMbIM UCTOYHKK Ha paccTosiHu 100 MM unu Gonee cTArMBAaET yron Ha ypoBHe rmas bonblue Mu-

HUMarnbHOro YrnoBoOro pasmMepa o qin-
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MpumeyvyaHuns

1 B AaHHom cTaHgapTe Npv y4YeTe ONacHOCTM TEPMUYECKOrO MOPaKeHWs CeTyaTku rmas paccMarpuBaroTcs ABa
MPOTSKEHHBIX MCTOYHMKA: NMPOMEXYTOYHBIA 1M Bonblwon. Mx nenone3yoT Ang pa3rpaHUYeHUss UCTOMHUKOB C YTNOBbIMU
pasMepamMn BUOVWMOro UCTOYHMKE O, MEXOY o . W O NPOMEXYTO4HbIE UCTOYHWKKW), a Takke bonbwe o . (bonblive
UCTOYHUKK). CM. Takke 3.82.

2 Mpumepsl, B KOTOPLIX KoadidunumeHT Cq [cM. nepeyncnermne c) 4.3 u Tabnuuy 9] moxeT BbiTe Gonee 1, BKNOYaKOT
NPOCMOTP HEKOTOPBIX MCTOYHWMKOB AMddY3MOHHOIO nasepa, AMddY3NOHHBIX OTPaXKEHWUIA, HEKOTOPLIX NIMHEWHBIX Na3epoB
W psga OUo4HBIX MaTpuLl.

min max ( max

3.37 6ezonacHo onA 3peHun (eye-safe): [JlonycTumoe nanyyeHue Hwke npefernsHo JOonycTUMOro 1a-
nyyeHus knacca 1, UnM 3KCNo3uLKsA HWKe MakcMMarnbHO AONYCTUMOro BO3AelCTBMA ANA rmasa npy 3ajaHHow
ANUTENBbHOCTH 3KCMO3ULUN.

MpumeyvaHus

1 JaHHbIA TEPMWH HEMPAaBUMEHO YNOTPebnAeTcs B HEKOTOPLIX PeKNaMHbIX MaTtepuanax 0 NasepHoOM M3My4eHun .
annHon sonHel Bonee 1400 HM, UCXxoQsa M3 MOBbIWEHHBLIX NPeOenoB BO3AENCTBAS B TAKOM AvMana3oHe ANUHbI BOMHbI MO
CpaBHEHWIO ¢ 0DNacTbi ONacHOCTK AN ceTyaTku. TepMuH «GesonacHbli ANs 3peHUA Nasep» MOXET UCMONb30BaTLCH ANs
onucaHua nasepHelX U3genuii Toneko knacca 1. Oaxe ecnu knacc 1 MoxeT ObiTh yKazaH B kayecTBe GeaonacHoro Ons
3pEHUs], eCN 3TO BUAMMOE M3NyYeHne, KpaTKOBPEMEHHbIE 3pUTENbHbIE PAacCTPONCTBA, TaKUE Kak OCMenneHue BCnbILLKO
1 OCTaTOMHbIE M300paKeHKs!, BCE e BO3MOXKHbI B pesynkTare NpsMOoro Barnsaa Ha ny-4ok.

2 TepMmuH «Be3onacHbiil AN 3peHUst nasep» He MOXET ObiTb MCNONbL30BaH ANs ONUcaHUs Nasepa OCHOBLIBASACH
NULLb Ha BbIXOAHOW ANWHe BonHbl bonee 1400 HM, Tak kKak Bped MOXeT ObiTb MPUYMHEH Nasepamu ¢ NModoi ANNMHOW BOMHbI
npy A4OCTaTOMHOW MOLLHOCTMH.

3.38 6e3onacHo npu oTkase (fail safe): KOHCTpyKTUBHOE UCNONHeHWe, NpyU KOTOPOM OTKa3 O4HOro K3
KOMTMOHEHTOB He NOBbLIWAET CTENEHb OMAaCHOCTH.

M pupMeEeYaHne — B cocToaHnmM oTkasa cucteMa CTaHOBUTCS HepaGOHEFI MM ONacHOCTb HE NOBbILWAETCA.

3.39 oTkasozawmileHHan 3awmnTHana 6nokuposka (fail safe safety interlock): Bnokuposka, koTopas B
pexxuMe OTKaza NpoAormkaeT BhINOMHATL CBOU (PYHKLIUNA.

MpumeyvaHus

1 Hanpumep, BnokvpoBka, KoTopas aBToMaTU4ecku nepeBoauT cuctemy B cocTosHue «BbIKIT» kak Tonbko oTKpbI-
BaETCH BHELLHUIA 3aLLMTHBINA KOXYX MW KPbILLKA W KOTopas yaepKuBaeT cuctemy B cocTosaHum «BblKI» oo momeHTa, noka
He ByaeT 3aKpbIT BHELUHWIA 3aLWMTHBIA KOXYX UMK KPbILLKE.

2 B KoHTekcTe HacToALLero cTaHgapTa 3awmTHana bnokmposka B nonoxeHun «BblKI» nepekpbiBaeT unu ocnabnset
ny4yok Ao 6e3onacHoro ypoBHs.

Mpy UCNENb30BaHUM 3NEKTPUYECKUX, 3NEKTPOHHLIX UM NPOrpaMMUpPYEMbIX KOMMOHEHTOR ANS OLEHKU
HagexHocTu BriokupoBkK gonyckaercs ucnons3oeate IEC 61508 unu ISO 13849.

3.40 pocTtyn 4enoBeka (human access):

a) cnocobHOCTb YeNOBEKa BbiAepKMBaTh NMasepHoe U3NyyeHne, UCMyckaeMoe NasepHbIM U3fgenvem, 1o
ecTb U3nyyeHne, KOTOpoe MOXET BO34ENCTBOBATL 3a Npeaenamu 3allnTHOro KOXyXa;

b) cnocobHocTb LuMnuHapudeckoro 3oHaa guametpom 100 mm u anuHon 100 MM NnepexBaTtbiBaTh YPOBHM
ManydyeHus knacca 3B n Huxe;

C) CNOCOBHOCTEL KACTK YENOBEKA UMK B LENOM PYKU BbIAEPXMBATE YPOBHW Nepexearta Uany4eHus cebille
npegensHO A0MyCTUMOTo uanydyeHust knacca 3B;

d) B OTHOLWEHNM 3ALLUTHOIO KOXYXa MPUMEHWUTENbHO K YPOBHAM WM3MyYEeHWs, SKBMBANEHTHbIM Knaccy
3B vnwm 4, cnocobHocTe Noboi YacTu Tena YernoBeka BbiAEpXWBaTb ONAcHOe Na3epHOe U3Ny4YeHWe, KOTOpoe
MOKET ObITb HANPAMYK OTPa)KeHO OTAEMNbHOW NOABEAEHHOW MMOCKON NMOBEPXHOCTHH OT BHYTPEHHEW 4acTu
n3genusl Yyepes OTBEPCTUE B 3aLLNTHOM KOXYXe.

MpumevaHue — [nsnasepHbiX M3genui, npedycMaTpuBatoWwmx 4OCTyN Nogei, HeoBXoonMo YYUTbIBaTE M3ny-
YeHKe Kak BHYTPM, Tak U CHAPY»KW1 3aLUTHOTO KOXYXa ANs onpeaeneHys 4ocTyna Yenoseka. JocTyn K BHYTPeHHUM HacTam
KOpryca MOXeT ObITb UCKIIOHYEH CPeacTBAMM UHXEHEPHOTO KOHTPOSS, TAKMMW KaK aBTOMaTUYECKUE CUCTEMbI OTKITIOYEHUS.

3.41 nHTerpanbLHoe usny4yeHue (Ao3a usny4venus) L, [integrated radiance (radiance dose) L]: UHTe-
rpan ua3ny4yeHus npy 3agaHHon ANUTENbHOCTW 3KCMOHUPOBAHWS, BbIPEKEHHBINM KakK aHeprus ManyyeHust Ha
eavHVLY nnowanmn NoBEPXHOCTM M3NYYeHWa U Ha eOVHULY TeNecHOro yrna uany4yeHus.

MpumevaHnn

1 B pykoBogcTBax MexayHapoaHon KOMUCCUK MO 3aluTe OT HeMoHuaupytowmx nanyderduin (ICNIRP) nanHoe konu-
YecTBO TAKXKe yKa3blBAETCH B KayecTBe 403kl 06nyyeHns u ncnonesyercs o6o3HadeHue D.

2 Epunuua CU: moynb Ha KBagpaTHbIid MeTp Ha ctepaguaH (k- M2 - cp™1).
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3.42 nabniogeHue B ny4ke (intrabeam viewing): HabnwogeHne B ycnoBuWsX, Korga rrna3s noasepraercs
BO34EMCTBUIO MPAMOro MW 3epKanbHO OTPaXEHHOro Na3epHOro ny4ka, B MPOTUBOMNONOXKHOCTE HabnwaeHwuo,
Hanpumep, Anddy3HOro OTpaXeHus.

3.43 obny4yeHHocTk E (irradiance E): [lonsa noTtoka uanydernus d®, nagawLLiero Ha aneMeHT NoBepx-
HOCTM OT Nnowanu dA Takoro anemMeHTa.

do
E=—1!
dA
MpumeyvyaHue — Egunuua CU: BaTT Ha kBagpaTHbI MeTp (BT - M2).

3.44 nasep (laser): [pubop, KOTOPLIA MOXET CO34aBaTh WM YyCUNMBaTL 3MEKTPOMarHMTHOE UanyyeHve
B AWanasoHe AnuHbl BonH oT 180 HM Ao 1 MM rmaBHeIM 0Bpa3om bnarogaps KOHTpPONUpyeMOMY NPOLECCY Bhbli-
HY>XOEHHOTO U3Ny4YeHus.

[IEC 60050-845:1987, 845-04-39, uameHeHo — chopmynupoBKa onpeaeneHnsi NONTHOCTLI0 N3MEHEHA]

3.45 koHTponupyemas nasepHas 3oHa (laser controlled area): 3oHa, B koTOpoW nNpebbiBaHue W Oe-
ATENBHOCTb TEX, KTO HAXOOAWUTCS BHYTPW, MOAMNEXUT KOHTPOMK M HAA30pY C LENbH 3alMThl OT ONacHOCTEN
nasepHoro UanyyeHus.

3.46 UCTOYHMK Na3epHOM HaKa4Kum (laser energy source): YCTPONCTBO, NpegHa3Ha4YeHHoe 45 UCMOMb-
30BaHWUs1 COBMECTHO C Nasepom, YTobbl NogaBaTh 3HEPruio AN co3gaHust MHBEPCHON HACeNeHHOCTN B akTUB-
HOW cpefe nasepa.

n punMmeyvyaHune — OBLmMe UCTOYHUKIA OHEepPrn, Takne Kak anekrponutaHne Ninn akkymynatopbl, He paccMmaTpu-
BalOTCHA B Ka4eCcTBe NCTOYHWUKOB naaepHoﬁ HaKa4dKkuy.

3.47 obnacTb nasepHon onacHocTw (laser hazard area): 3oHa, BHyTpUM KOTOPOW BO3AeNCTBME Ha Mas3
M/MNn Koy npeBblllaeT COOTBETCTBYHLUME 3HAYEeHWS MakCUMarbHO AOMYCTMMOrO BO34EWCTBUSA [CM. HOMMU-
HanbHas onacHas 30Ha aons rnas (3.64)].

MpumeyaHune — Bo nzbexaHne OBYCMbICIEHHOCTW CrieayeT yKkasbiBaTb, MMeeT N obnacTtb onacHoctn MB
Ha rnaza Unm Koxy.

3.48 nazepHoe nzpgenue (laser product): Magenue unn cbopka KOMMNOHEHTOB, KOTOpbIE NPeaCcTaBNsAT
coboil nasep, BKMNOYAOT UMK NpegHa3HavyeHbl Ans BKITKYEHUS nasepa Uiy nasepHon cMcTeMbl.

3.49 nazepHoe n3ny4yeHue (laser radiation): SnekTpomarHMTHOE M3MNy4YeHWe OT Nas3epHOro M3Nenvs B
AwnanasoHe AnvHbl BorH oT 180 HM Ao 1 MM, KOTOpoe reHepupyeTca MeToAOM KOHTPONMPYEeMOro BbIHYKAeH-
HOTO YCUITEHUS.

3.50 oTBeTCcTBEHHbLIN 3a Na3epHyl 6e3zonacHocTk (laser safety officer): Iluuo, komneTeHTHOE B BO-
npocax OLEeHKW U KOHTPOMA ONacHOCTW NasepHOro UanydeHus U oTBevalollee 3a opraHu3aumio KOHTpons pu-
CKOB NopaxeHWs nasepHbIM UanyyeHuem.

3.51 nasepHasn cuctema (laser system): Jlasep B coyeTaHun ¢ COOTBETCTBYIOL MM MCTOHHUKOM nasep-
HOWN Haka4ku C AONONMHUTENBHLIMW BMOHTUPOBAHHLIMW KOMMOHEHTaMKW 1nu 6e3 HKX.

3.52 ceetoguon; CH[ (light emitting diode; LED): MNMonynpoBogHWKOBOE YCTPOMCTBO C pP-N NEPEXOL0M,
KoTopoe MOoxeT DOblTb CO30aHO Ans MonyYeHust ANeKTPOMarHMTHOro ManyyeHus B AvanasoHe ANWH BOMH OT
180 HM 0o 1 MM NyTEM M3ny4YaTensHON peKoMOWHaL MM B NONYNPOBOAHMKE.

n puMmedaHue — OnTn4yeckoe nanyyeHne BO3HUKaeT NpenmMyLLeCTBEHHO B pe3ynbraTte CMOHTaHHOIoO UCnycka-
HWA, XOTA MOXET NPUCYTCTBOBATE TaKXKe HEKOTOpAaA O0NA BbIHYXXOEHHOIO MCNYCKaHWA.

3.53 npegentHbLIA Yron BOCNPUATUA ANA OLUEHKN (POTOXMMMUYECKON OMacHOCTH ANA ceT4YaTKu Yoh
(limiting angle of acceptance for evaluating retinal photochemical hazards th)5 lMnockuia yron, B npegenax ko-
TOPOro PerucTpUpyeTcsa U3nydyeHwe, UCMonb3yemMblid NS onpeneneHns JOCTYMHOIO U3NyYeHUs U ypoBHel
0bnyveHna onga cpasHeHWs ¢ npedenamMmu hoTOXMMWUYECKOTO NOBPEXAEHWNA CETHATKM.

MpumeyvaHns

1 Yron Yph CBA3AH C ABUKEHNSIMM FNa3 1 HE 3aBMCUT OT YIMOBOTO Pa3Mepa UCTO4HIKE. Ecnu yrnoeoii paamep McTou-
HuUka Bonblue, YeM yCTaHOBMEHHbIW NpedenbHbiiA Yron BOCnpUATUS Yph: TO YoM BOCTPUATUS Y OTPAHUYEH Yy, U NCTOHHNK
CKaHVPYIOT NS BbISBNEHNs ropaYux Todek. Ecnu yron BOCMpUATUA Y HE OrpaHuyeH ycTaHoBNEHHBIM YPOBHEM, TO CTENeHb
OMacHoOCTU MOXET BbITb NEPEOLIEHEHA.

2 Ecnu yrnoeoi pasmep BUOWMOrO MCTOYHUKA MEHbLUE, YeM YCTAHOBMNEHHbIA NpeaenbHLIA yron BOCNpUATUA, TO
OEeACTBUTENBHBIN YTOn BOCMPUSTUS U3MeEpUTENsHOro npubopa He BNUSET Ha U3MEPEHHOE 3HAa4YEHWE U He O0MKEeH ObiTh
OrpaHU4eH, T. 8. MOXET DbITb MCMOML30BaH ODLIYHLINA «OTKPLITHLIM» YTON BOCMPUATUA pagMoOMeTpa yCTaHOBKMN.

3 Egununua CU: paguat.
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3.54 npepenbHbLIA Yyron BOCNPUATUA ANS OLEHKM TEPMUYECKON OnacHoCTH ¥, (limiting angle of
acceptance for evaluating thermal hazards vy,,): MakcumarnbsHbIA YrMoOBOW pa3Mep BUAMMOIO WCTOYHMKA, UG-
NonNb3yemblil NPy OLIEHKe CTEeNeHW ONacHOCTW TenoBOro NOBPEeXAeHUA CeTHaTKN.

MMpumeyaHna
1 3HayeHne yrna BOCNpUATUA Y MOXET BapbMpOBaTLCS MeXay o
2 EguHuua CK: paguaH.

min Y ®max [CM. nepeuncnenun d) 4.3 u b) 2) 5.4.3].
3.55 orpanuuunBarowan aneptypa (limiting aperture): Kpyrnas nnowagb, No KOTOpPOW NPOBOASAT ycpes-
HeHWne 0BNy4YeHHOCTU U SHEPreTUYECKON SKCMO3ULIUN.
3.56 TexHuyeckoe obcnyxuBaHue (maintenance): YkasaHHble B MHOpMaUUK ANA Nonb3oBaTens,
npunaraemMomn npou3BoguTerieM K NnasepHomy U3genuio, cBe4eHUa O PerynMpoBKe UNW npouenypax, Kotopble
crnenyeT BLINOMNHATE B Lensx obecneyeHns NpUMeHeHns M3genusi No HasHavYeHuo.

n pupMeHaHnne — He ekniovaet B cebs JKCcnnyatauno 1 CepBUCHOE OﬁC.ﬂy}KHBaHME.

3.57 MakcMManbHbIN YIMOBOW pasmMep o, ,, (maximum angular subtense o,,,,): 3Ha4eHne yrnosoro
pasmepa BUAMMOro UCTOYHWKA, BbllE KOTOPOro MakcuMarnbHO AOMNYCTUMOE BO3AEWCTBUE U NPeaenbHo Oony-
CTMMOE W3MNYYEHWE HE 3aBUCAT OT pazMepa UCTOYHMKA.

MpumeyvaHus

1 3HayeHue ¢,
Brinuy 9).

2 EgnHyua CW: paguaH.

max MOXET BapbMpoOBaTbCA OT 5 po 100 Mpan B 3aBMCUMOCTKW OT OANUTENBHOCTU U3Ny4YeHUA (CM. Ta-

3.58 MaKcuManbHasi BbIXOAHAA UHTEHCMBHOCTL (MOLWHOCTL/3Heprusa) (maximum output): Makcu-
MarnbHO LOCTYNHAA MOLLHOCTL/3HEeprus (MHTEHCUBHOCTL) U3MyYeHWs, Ucronb3yemas A onpefeneHus Knac-
ca nasepHoro U3genus.

MpumevyaHme — [lMockoneky onpegeneHue JOMYCTUMOrO WU3MyYeHUs, MOMUMO APYrMX YCNOBWIA, BKIOYAET B
cebn yyeT ycnoBuin edMHUYHOrO oTKasa (cM. 5.1), MakcMManbHoe BbIXOAHOE U3MNyYeHre BO BpeMs LUTATHON paboTel MOXET
npeBbilaThe AOMNYCTUMOE BLIXOOHOE U3MyYeHHe.

3.59 makcumansHo gonycTtumoe BozgenctBue; MIOB (maximum permissible exposure, MPE): Ypo-
BEHb NasepHoro obnyYeHusl, 40 JOCTUKEHMS KOTOPOro B HOPMaribHbIX YCMOBWAX BO3OENCTBME Ha Niogen Mo-
eT NpoMCXoouThL 6e3 BpeaHblX NocrneacTBUIA.

Mpumevarnunna

1 Ypoeun MIB npepnctaenaioT cobol npegen, A0 OOCTWXKEHUA KOTOPOTO BO3AEWCTBUE HA rMasa UM KOy MOXeT
He noBsneYb 3a coboil HemMeaneHHoro Wnu oTAaneHHoro nopakerus. YposrHu MIB cBA3aHbl ¢ ONIMHOW BOMHBI Na3epHOMo
W3NyyYeHus, ANUTENbBHOCTBI0 UMMYNBbCa WKW BO3AEWCTBMSA, ONAcCHOCTLI0 AN TKaHW, a Takke Npy BUOMMOM WV Haxogs-
Lemcsa psaoM UHdpakpacHoM M3nydYeHuu B AvanazoHe Anudel BorH ot 400 go 1400 HM — c pasmepoM M3obpaxeHus
Ha ceT4aTke. YPOBHW MakCcMManeHO JONYCTMMOro BO3AEWCTBUA (MO COBPEMEHHBIM Hay4YHbIM CBEAEHWSAM) NpUBedeHb! B
NpUNoXeHuu A.

2 Ypoehuun MIB, npvBeaeHHble B NpUNOXeHUW A, ABNSAIOTCA CNPaBOYHBIMKW U NpeaHasHaveHsl Ana Toro, 4Tobel npo-
W3BOAUTEME MOT paccyvMTaTe HOMWHaNbHoE Ge3onacHoe paccTosHWe ANA rMas, BeiMOMHWUTE aHanu3 pyucka W yBeAOMUTb
none3oeatens o 6e3zonacHocTn paboThl ¢ M3denvem. MNMpegensl BO3AEWCTBMA ANS Ma3 U KOXKM paboTHUKOB Ha paboyem
MecTe W LUMPOKOTo Kpyra UL, 3akoHoAaTeNbHO YCTaHOBMEeHbl BO MHOMMX cTpaHax. Mimerolwme obasaTeneHyo cuny npege-
nbl BO3OEWCTBUS B PasHbIX CTPaHax MOryT OTMMYAETLCA OT MakCMManeHO AONYCTUMOro BO3OEWCTBUA NPUBEAEHHLIX B NPU-
noxeHuu A.

3.60 meauumnHckoe nasepHoe usgenue (medical laser product): [lazepHoe nsgenue, paspaboTaHHoe,
W3roTOBMEHHOe, NpedHasHavyeHHoe Uy npucnocobneHHoe ANs Lenei QUarHoCTUYEeCKOro, XMpYprvyeckoro,
KOCMETUYECKOTO UMM TepaneBTUYECKOro na3epHoro obrny4yeHus Ha 1By TkaHb Ntobon YacTy Tena Yenoseka.

3.61 MMHUManbHbLIA YIMOBOW pasmep o, (Minimum angular subtense o,,,): 3Ha4eHue yrnosoro
pasmepa BMAMMOIO MCTOMHMKA, BbILLE KOTOPOro MCTOYHWMK pacCMaTpMBaeTCs Kak MpPOTAXKEHHbIN.

MpumeyvaHus

1 MIOB v MO He 3aBUCAT OT pasmepa UCTOYHUKA, ECMNK 3TOT pa3Mep MeHee
2 Epnnnua CW: pagwaH.

3 O = 1,5 Mpaga.

min.
3.62 cuHxpoHusauma mog (mode-locking): [OCTOAHHBIN MEXaHU3M UMK ABIMEHME B Na3epHOM pe3oHa-
Tope, co3aatolliee NocnefoBaTeNbHOCTb O4EHb KOPOTKMX MMNYNBCOB (HanpuMep, cybHaHoCeKyHOHbIX).

10

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 17 /95
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60825-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67422
https://gostexpert.ru/gost/gost-60825-1-2023?utm_source=pdf&utm_medium=67422&utm_term=page

FOCT IEC 60825-1—2023

n punMeyaHune — HeCMOTpﬂ Ha TO, YTO 3TO ABMEHWE MOXET BbiTb npegHamMmepeHHbIM, OHO MOXET NMPOUCXo-
OWTb U CNOHTAHHO — KaK «CaMOCUHXpPOHWU3auna Mmoa». I'IonyqaeMble NMKOBbLIE MOLHOCT MOIyT 3HA4YMTENBHO NpeBbILIaTE
CpedHKK MOLWHOCTL.

3.63 Hambonee onacHoe nonoxeHue (most restrictive position): MonoxeHuna B nyuke, rae oTHoLWeHVE
AOMYCTUMOTO U3NYy4eHUs K NnpefdenbHo JONYCTUMOMY U3IMYyYEeHUIO ABMAETCH MaKCUMarbHbIM.

MpumeuvaHune — [Jonyctumoe uanydeHve u MO MoryT 3aBMceTb OT MeCcTa OLEHKA MO OTHOLUEHMIO K MYUKY.
Cwm. Takke 3.36.

3.64 HoMMHanLHaA onacHaAa 3oHa gna rnas; HO3l (nominal ocular hazard area, NOHA): Obnactb
BHYTPW KOTOPOW 3Ha4YeHus obny4eHHOCTW MMM SHEePreTMHecKon 3KCNO3NLUKU NPeBbIlanT COOTBETCTBYOLME
3Ha4YeHUsi MakCUManbHO OOMNYCTMMOrO BO34EWCTBUSA Ha POrOBULY, Y4YUTbIBasi BO3MOXHOCTb CrAy4alHOro OT-
KIOHEHWA NasepHoro ny4a.

MpumeyvyaHne — Ecnue HOSI nveetca Bo3MOXHOCTL HabrniogeHWs Yepes onTU4eckue yCTpoucTea, Torga ee
HasbiBaloT «pacwmperHana HO3M» (extended NOHA).

3.65 HomMHanbHoe Ge3onacHoe pacctofAHme AnAa rnas3; HBPI (nominal ocular hazard distance,
NOHD): PacctosiHue 0T BbIXOQHOWM anepTypbl, 32 nNpegenamn KOTOporo 3HadeHus obrnyuyeHHOCTU Unu 3Hep-
reTUYEecKol 3KCMO3MLMU OCTAEeTCs HMXKE COOTBETCTBYHLUEND 3HAYEHUS MaKCMManbHO OOMNYCTMMOro BO3Aei-
CTBMSI HA POTOBULLY.

MpumeuvaHnune — EcnmHa HBPIM BoamoxHO HabnogeHue ¢ MOMOLLBIO ONTUYECKMX NpUBOPOB, TO 3TOT TEPMUWH
Ha3bIBAKT «pacllMpeHHoe HoMUHanNbHoe BesonacHoe paccrosHue ansa rnas; PHBPM» (extended nominal ocular hazard
distance; ENOHD).

3.66 chyHKUMOHMpoBaHue (operation): BeinonHeHne nasepHbIM U3genvemM B NONHOM obbeMe npegHa-
3Ha4YeHHbIX emMy dYHKLUUA.

n punmeyaHune — He BknoyaeT B cebs TeEXHUYecKoe 1 cepBUCHOe oﬁcnymmsaHMe.

3.67 npegen doToxumuyeckon onacHocTu (photochemical hazar limit): MakcumansHo gonyctumMmoe
BO34eNCTBME UMK NpefensHo oNYyCTUMOoe U3nyvyeHue, onpefeneHHoe ¢ Lenbio 3alnTel Nogen oT BpeaHoro
HOTOXMMUYECKOrO BO3AENCTBUA.

MpumevaHne — B yneTpacdroneToBOM gManaszoHe ANWHbI BOMHbI YCTAHOBNEHWE npeaena oTOXMMUYECKON
ONacHOCTWU HamMpaBNeHo Ha 3allWUTY OT BPe[HbIX BO3AEWCTBUIA HA POrOBULLYY W XpycTanuk, B TO BpeMsa Kak npeagen doto-
XMMUYECKOW OMacHOCTW ANS CeTYaTKW, onpeereHHblid B Auana3oHe AnvHbl BornHbl oT 400 go 600 HM, npegoxpaHseT oT
doTopeTrHMTa — QOTOXMMUYECKOTO NMOPaXKEHWUA CETYATKU BCNEACTBME BO3AENCTBUS U3MNYyYEHNEM.

3.68 3awmMTHBLIA KOXyX (protective housing): YacTtu (ycTpoicTea), BXogsilMe B COCTaB Na3epHOro us-
genuvsa (B TOM yucne u3genvsi, Coagepalline BCTPOEHHEIN rasep), KoTopble NpedHasHaveHbl AN npegoTepa-
LLeHUa ocTyna YernoBeka K Na3epHoOMY M3MnyvyeHwuio, NpeBbillalowemMy npegenbHo ONyCTUMOE U3NydeHune
(Kkak npaBWMo, ycTaHaBMNMBAKTCA N COBUPAKTCA N3rOTOBUTENEM).

Mpumeuvanune — Cm. 5.1, kacarowminca TpeboBaHWA K UCNBITAHWUAM ANS OLEHKW NPUrogHOCTU 3alUMTHOMO KO-
Xyxa Ans npegoTepalleHns 4ocTyna nogei.

3.69 pnuTenbHocTb UMNynbca (pulse duration): NpomexyTok BpEMEHW, MU3MEPEHHBIA MeXay ToYKaMu,
COOTBETCTBYIOLWNMK NOMOBUHE NMUKOBOW MOWHOCTU Ha PPOHTE 1 Cpe3e UMMNyIbCa.

3.70 nmnynbcHbIA Nasep (pulsed duration): Ilasep, ncnyckawwmin nsnyvYeHme B Buge 0gMHOYHOTO MM-
nynbca Ui cepun MMMyrbcoB.

NMpumeyaHue — B HacToAWweEM CTaHAAPTE NPUHATO, YTO ANWTENBHOCTL UMNyNbca MeHee 0,25 c.
3.71 aHnepreTuyeckan ApkocTb L (radiance L): BenuunHa, BbluMcrisemas no opmyne

po_d®
dAcos6dQ
roe d® — noTOK M3NyYeHWs, NepeHOCUMbIA 3MeMeHTapHbIM MYyYKOM, KOTOPbIA MPOXOAMT Yepes3 3afaHHYyH
TOYKY U pacnpocTpaHsaeTca B TenecHoM yrne dQ, B 3agaHHOM HanpasneHnu;
dA — nnowagbs anemeHTa Ny4Yka, CoAepKallero 3agaHHy TOUKY;
6 — yron mexay HOpManbio K CEYEHUIO U HAanpaBneHWeM pacnpocTpaHeHnUs Mny4ka.
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MpumeyvyaHuns

1 JaHHoe onpepneneHne npeacTtaesnaeT cobon ynpouleHHyto Bepcuto [EV 845-01-34, gocTaTouHyO B KOHTEKCTE Ha-
cToswero ctaHgapTa. [pu HeoBxoguMocTy cnedyeT Ucnons3oBaTh onpegeneHue [EV.

2 Eavnuua CU: BaTT, AeneHHbIi Ha KBafpaTHbIii MeTp u cTepagwaH (BT-m—2-cp1).

[[EC 60050-845:1987, 845-01-34, nameHeHo — onpefeneHue yrnpoLLeHo]
3.72 aHeprua uany4vyeHus Q (radiant energy Q): MHTerpan no BpemeHu oT noToka uanyveHua © npw
3aaHHON ONUTENbHOCTIK Af:

Q= [ edt.
At
MpumevaHue — EgnHnua CU: mxoynb (x).
[I[EC 60050-845:1987, 845-01-27, nameHeHo — onpeneneHne ynpoLLeHo]

3.73 aHepreTuyeckan akcnozmuua H (radiant exposure H): SHeprusa manydyeHus, nagaoLlero Ha ane-
MEHT MOBEPXHOCTW, AerNeHHas Ha NnoLab 3TOro 3feMeHTa B TOYKE Ha NMOBEPXHOCTU:

i, 94
dA

MpumeuvyaHue — EguHuua CU: mxoynb, OeneHHbIn Ha KBaapaTHbIA MeTp (O - M~2).

= jEdt.

3.74 mowHoOCTL Many4yeHua P (notok usny4venusa @) [radiant power P (radiant flux @)]: MowHocTs,
ucnyckaemasi, nepegaBaemasl Unu npuHUMaemas B BUAe ManyyeHus.

0-99
dt
Mpumevanne — EgnHmuya CU: BatT (BT).
[[EC 60050-845:1987, 845-01-24]

3.75 koadhdomumeHT oTpaxenun p (reflectance p): OTHOWeEHNE MOLLHOCTW OTPAXKEHHOTO W3NYyYEeHUs K
MOLLHOCTW NagaroLwero nanyyeHrs npy 3agaHHbiX YCIOBUAX.

Mpumevyanune — EgvHmua CH: BespasmepHoe OTHOLLEHKE.

[I[EC 60050-845:1987, 845-04-58, nameHeHO CO CChIMKOW HA MOLLHOCTE U3NY4YEHUS BMECTO MOTOKa 13-
ny4eHud]

3.76 aucTaHUMOHHBLIW BNOKMPOBOYHBLIA KOHHEKTOp (remote laser radiation): KoHHekTop, KOTOPBIN NO-
3BONSeT NOACOEAVHATE BHELLHWE OpraHbl YNpaBneHus, cogepxallmne 6rnokMpoBoYHble YCTPOMCTBA, pacnono-
XeHHble Ha yaaneHuu oT ApYyrux y3nos nasepHoro Usgenus.

MpumevyaHmne — Cm. 6.4.

3.77 3awmTHanA 6nokupoBka (safety interlock): ABTomatnyeckoe yCTpPOWCTBO, CBA3AaHHOE C KaM oW
4acTblO 3alUNTHOIO KOXYXa Na3epHoro U3genusa 1 cryxallee Aonsa npejoTepalleHns ocTyna YernoBeka K na-
3epHOMY M3MNYYEHWIO NasepHbIX YCTPOWUCTB knaccoB 3R, 3B wnu 4, ecnn Takaa 4yacTe 3alMTHOTO KOXyxa Oe-
MOHTUPOBaHa, OTKpbITa UMK yaaneHa.

MpumevyaHne — Cm.6.3.

3.78 ckaHupylolee naszepHoe uanydveHue (scanning laser radiation): JlasepHoe nanyyeHue ¢ name-
HAKLWWMUCA BO BPEMEHW HanpasneHnemM, Ha4yarnbHOW TOYKOW UMW KapTUHOW pacnpefeneHna OTHOCUTENBHO
HernoOBWXHOW CUCTEMBI KOOPOUWHAT.

3.79 cepBuCHOe o6cnyxuBaHue (service): BoinonHeHWe npoLueayp Unn perynmpoBok, ONUCaHHbIX NPo-
N3BOAMTENEM B CEPBUCHON WHCTPYKLMUKM, KOTOPbIE MOTYT MOBAMATL Ha Nobo M3 acnekToB TEXHUYECKON xa-
PakTEPUCTUKN U3OENns.

MpumeyvyaHne — He BknoyaeT B ceba TEXHUYECKOE 0OCMYKMBAHWE UM AKCNyaTauuto.

3.80 cepBucHas naHenb (service panel): [NaHenb 4OCTyNa, KOTOPYK MOXHO CHATb UMW CABUHYTb NpW
BbINOMHEHUMU CEPBVCHOMO 0BCNyKNBaHMS.

3.81 ycnoBue eAMHUYHOro oTKa3a (single fault condition): NtoBoi BO3MOXKHEIN €AMHWUYHBIA OTKa3 B 13-
Jenun 1 NpsamMele NocneacTBus 3Toro.

3.82 TouyeyvHbIn ncTouHMK (small source): IcTouHKK, yrnoBoi pasmep oo KOTOPOTro He NPeBbIWAaeT MUHA-
MarbHOro YrnoBoro pasmepa o ;..
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3.83 3epkanbHoe oTpaxeHue (specular reflection): OTpaxeHue 0T NOBEPXHOCTK, KOTOPOE MOXHO CYM-
Tatb ny4ykom [cM. 3.11] (MMetoLLee NpeMMyLLLeCTBEHHO O4HO HanpasreHue), BKMYasa OTpaxeHUs OT 3epKanb-
HbIX MOBEPXHOCTEMN.

n puMedaHue — [aHHoe onpegeneHve npeHa3HadYeHO OnA Npu3HaHWA TOro, YTO HEKOTOPbIE OTpaXaklne
NOBEPXHOCTH, TAKMe KakK napaﬁonmqecme oTpaxartenu, MoryT yBermmimBaTtb ONacHOCTE OT NafaloLliero ny4a.

3.84 npepen Tepmuueckon onacHoctu (thermal hazard limit): MakcumaneHo gonyctuMoe Bo3gemn-
CTBME UMW NPeAentHO AONYCTUMOE U3NyyYeHue, onpeaeneHHbIe C Lenbo 3alivTsl MI0AEeN OT BpPEAHOMro TEpMU-
YeCKOro BO34enCTBUS.

3.85 Da3oBbIVM NpOMEXYTOK BpemMeHM (time base): OnuTtenbHOCTE M3Ny4eHUsl, UCNOMb3yeMas Ans
KraccuukaLmn nazepHbIX U3genuii.

MpumeuyaHune — Cm. nepeuncnenve e)4.3.

3.86 nHcTpymeHT (tool): OTBepTKa, LWECTUrPaHHbIA raeqHbli KMoy Unu Apyroi npeaMeT, KOTOPbIA MOX-
HO MCNonb30oBaTh Npu pabote ¢ BUHTAMWU 1 ApYruMK NogobHbIMKU CPEACTBAMU KPENMEeHUS.

3.87 koadypmumeHT nponyckaHua T (fransmittance 1): OTHoOWeHWe NoToka NnepegaHHoOro N3any4eHns K
nagawLlemy noToKy Npu 3agaHHbIX YCNOBUSIX.

Mpumeuvanune — EgnHuua CU: BespasmepHoe OTHOLLEHKE.

[IEC 60050-845:1987, 845-04-59, nameHeHo]
3.88 nnoTHoCTb NponyckaHusa (onTuveckaa nnoTtHocTk) D [transmittance density (optical density) D]:
JecatnyHblin norapudm BenuyvHbl, 06paTtHoi KoadpprLMeHTy NnponyckaHus T.

=-lgr.

[IEC 60050-845:1987, 845-04-66]
3.89 BugumMoe nany4veHue (cBeT) [visible radiation (light)]: OnTnyeckoe nanyyeHune, KOTOPOE MOXKET Bbl-
3blBaTb HEMOCPEACTBEHHOE 3PUTElTbHOE BOCMpUATUE.

MpumeyaHue — B HacToslem cTaHaapTe Tak obo3HaqaeTcs cpedHee ANeKTPOMarHMTHOE WU3rydYeHue, npu
KOTOPOM AIWHbI BONH MOHOXPOMHBIX KOMNOHeHTOB cocTasnaoT oT 400 go 700 Hwm.

[IEC 60050-845:1987, 845-01-03, nameHeHo — 3aMeHeHOo npumMedaHme]
3.90 3zaroToBka (workpiece): O6bekT, npeaHasHa4YeHHbIn ona 06paboTkM nasepHbIM U3NyHeHneM.

4 MpuHUuMNbI KNaccudpukaumm

4.1 O6wan uHpopmayus

Knaccudukauma nasepHoro vsgenua OCHOBaHa Ha onpefeneHuyn YPOBHSA AOMYCTMMOrO W3ny4YeHus
(cormacHO npaBwnam, NpeacTaBneHHblM B pasgene 5) v ero conoctasneHun ¢ MOV gna kaxgoro knacca.
Onsg knaccos 1, 1M, 2, 2M n 3R moryT notpeboBaTbecs 4ONOMHUTENbHBIE M3MepeHus, YToObl onpeaennTb He-
00X0OMMOCTE AOMONHUTENbHEIX NpeaynpeanTenbHbIX 3HakoB (CM. pasgen 7). Mpy knaccudvkaun usgenvs
npuMmeHsATca ocobble npaeuna [Hanpumep, no knaccy 1C cm. nepeyncnerHue b) 5.3 n 4.4, roe ykasaHbl KOH-
KpeTHble U3Aenusi ¢ pacnpegeneHHbIM UCTOYHUKOM W3ry4YeHuns).

B cBA3M ¢ WWMpOKMM Anana3oHoOM BO3MOXHbIX AMWH BOMH, SHEPrOEMKOCTU U UMMYTNbCHbBIX XapakTepUCTMK
nasepHoro nyYka noTeHuManbHble ONaCHOCTM €ro UCMOMb30BaHWsA CyLLeCTBEHHO pasnuyatTcsa. ObbeanHnTb
BCE Naszepbl B O4HY TPYNNy, K KOTOPOW MpMMeHUMbl o6LWre HopMbl ©6e30MacHOCTH, HEBO3MOXHO. B npunoxe-
Huv C npuBegeHo geTanbHOE OMMcaHWe OMacHOCTer MO KraccaM M BO3MOXHbIX OrpaHuYeHuid (Hanpumep,
MCNonb3oBaHUe ONTUYECKUX NPpMBOPOB Npu HabnwgeHun).

4.2 OTBeTCTBEHHOCThL 3a Knaccudukauuro

ObecnevyeHne Hagnexatiled Knaccuukauun naslepHOro WM3genus BXoauT B 00A3aHHOCTM MPOWM3BO-
autens (cm. 6.1).

4.3 Npaewuna knaccudmkaummn

WMapenwne nognexur Knac:cmcwaau,mm Ha OCHOBaHMW COYETAHWUSA BLIXOAHOW MOLLHOCTW M OMWUHBI BOI-
Hbl O0NYCTUMOIO WU3Ny4YeHWd (nazepHoe wsnyquMe) BO BCeM Ouana3oHe beHKLI,VIOHaJ'IbHOCTVI npu paﬁo-
Te B noboe BpemMAa nocrne U3rotoBneHusd. an yCnoBMA No3BONAKT OTHECTU M3gerime K COOTBETCTBYHOLWEMY
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HauBbIclieMy knaccy. [pu oueHke oba3aTenbHO cNegyeT y4uTbiBaTe 060CHOBAHHO NPOrHO3MpyeMble YCNoBuMA
eaWHWYHOro OTKasa B mpouecce akcnnyatauum (cMm. 5.1 OTHOCUTENbHO MPUMEHEHWSI OCHOBHbIX MONOMXEHWH
OLIEHKMN CTEMEHW pUcKa, ANS onpedeneHns KOTopbIX eAUHWYHBIN 0TKa3 pasyMHO Npeackasyem).

JlasepHoe v3genve MoxeT ObiTb OTHECEHO K onpefeneHHoMY Kraccy, ecrnv TONMbKO OHO COOTBETCTBYET
BCeM TpeboBaHWsIM HacTosLWEro cTaHaapTa Ang 3T0ro Kracca, Hanpumep CpeacTBaM UHXEHEPHOro KOHTPO-
N, MapkUpoBKe U MHpopMaumu Ans nonb3osartens.

[ns nasepHbIX U30ENWiA, reHepUpYIOLLMX HeNpepbIiBHOE NasepHoe N3ry4YeHne Ha OQHOW ANMHE BOMHbI, My4-
KM KOTOPbIX XOPOLUO KOMTMMUPOBaHBI MV MX MOXHO CHATATE TOYEYHbIM MCTOYHWKOM, MpoLleaypa Knaccuguumpo-
BaHWs1 MOXET ObIThb YNpOoLLEeHa, U criedylollme nepeunucrneHns MoryT He paccMaTpueatkes: b), ¢, d), f) 4.3.

B uenax cobnogeHud npaesun knaccudvkauum HeobxoaMmMo Mcnons3oBaTth cnedylollee pasgeneHue no
Kknaccam (B BO3pacTarolleM Nopsake YpoBHS onacHocTu Ansa rmas): knacc 1, kmacc 1C, knacc 1M, knacc 2,
knacc 2M, knacc 3R, knacc 3B, knacc 4.

MpumeyvaHus

1 Magenuna knacca 1C He cuMTaloTca onacHbIMU Ans rnas (kak v knacca 1), ogHako B crnydae HeHaanexallero uc-
MonbL30BaHWA MOTYT NPeacTaBnaTe ONACHOCTL AN KOXM [CM. Takeke nepeyvncnenue b) 5.3].

2 Ona oTHeceHua nasepHbix uagenun k knaccy 1M unm 2M ucnons3oBaHne anepTypbl, 0603HA4YEHHOW B Ka4ecTBe
yCrnoBusa 3, orpaHNYMBaeT KONUYECTBO M3MNyYeHUs, KOTOpoe MOXeT ObiTb NomyYeHo Yepes 3pavok M3 ny4ykoB BombLuoro
Auametpa. Npun namepeHun cornacHo ycrnosuo 1 naaenusa knaccoe 1M n 2M moryT obnagaTte NOBbILLEHHBIM YPOBHEM
SHEepPrM UNM MOLLHOCTK, YeM NpefenbHo JonycTuMoe nanyyeHune knacca 2 unv 3R. Takne nasepHble n3genws CooTBeT-
cTBytoT knaccy 1M unu 2M.

MpegensHO gonycTuMoe manydyeHue ans knaccoe 1, 1M, 2, 2M, 3R u 3B npuBeneHsl B Tabnuuax 3—8.
Mcnonb3yemble 3Ha4eHMs NONpPaBoYHbIX KO3 MULMEHTOB NpuBedeHbl B Tabnvue 9 B ka4yecTBe hyHKUMIA ONK-
Hbl BOMHbI, ANWUTENBHOCTA M3NYYEHWUA, KONWYECTBa MMNYbCOB 1 YIMOBOro pasmepa.

a) ManydeHwe Ha OgQHOW OMNWHE BOIHbI

JlazepHoe u3genve Ha ogHOW ANWHE BOMHLI, B KOTOPOM CMEKTpanbHbIA AMana3oH MUHUK M3nyvyeHus
Cy>aeTcsl A0CTAaTOUMHO, YTOOLI MCKMHOUNTE aMmeHeHus MOV, oTHocAaT K 04HOMY 13 KNaccoB, ecnn AoNyCcTUMOoe
nasepHoe M3ny4yeHue, U3MepeHHoe Npu yCnoBUsX, COOTBETCTBYIOLLMX TaKoMy Knaccy, npesbiwaet MO Bcex
MEHbLUKX KNaccoB, HO HE NpeBbIlLUaeT 3Ha4YeHNsA NPUCBOEHHOrOo Krnacca.

b) Many4eHne Ha HeCKONbKUX ANMHAaX BOIH

1) NazepHoe w3genue, Manyyawlee Ha AByX unu Bonee anuHax BOMH B CNeKTpanbHbIX AuManasoHax,
KOTOpble NOKasaHbl B Tabnuue 1 kak agouMTUBHLIE ANA rnasa, OTHOCUTCS K OnpegeneHHoMYy Knaccy, Koraa cym-
Ma OTHOLLEHWIA AOMYCTMMOro NasepHoro N3nyyeHus (M3nydveHue, UaMepeHHoe B YyCNOBUAX, COOTBETCTBYHLLMX
OaHHomy knaccy) k MNOW ¢ Takumu gnvHaMy BOMH Bbille e4UMHOr0 LIernoro BCeX HU3LWKX KNaccoB, HO He npe-
BbllIAET egMHOe Lenoe NpUCBOEHHOrO Kracca. Takoe npaBuno NpUMEeHSeTCs Takke K HenasepHoMy nanyde-
HUIO, KOTOpPOE CoBMeLLaeTca Ha ceTyaTke npu AnvHax sonH ot 400 go 1400 HM unu coBnagaeT ¢ anepTypHON
avadparmon gpyrumMmu guana3oHamu OnnHbl BomHbl. Takum o6pa3om, HenasepHoe M3nyyYyeHue OOMKHO ObiTb
knaccuuuMpoBaHO B COOTBETCTBUN C HACTOALMM CTaHOAPTOM.

2) INasepHoMy W3genuio, Uany4awLlleMmy Ha AByX W bonee AnMvVHAax BOMH, HE yKasaHHbIX B Tabnuue 1
KaKk agauTWBHbIE ANS rnas, OTHOCAT K TOMY UMW MHOMY KMaccy, Korga AonycTUMoe NnasepHoe uanyyvyeHue, mns-
MepeHHoe B YCMNoBUAX, COOTBETCTBYIOLLMX TakoMy Knaccy, npesbiwaeT MOV Bcex HU3WKMX KnaccoB He MeHee
4YeM Ha OfHY ASMHY BOMHbI, HO He npeBbiwaeT MNMAW npucBoeHHOro Knacca Ha kakyw-nubo AnuHY BOSHbI.

Tabnuua 1— AQOMTUMBHOCTE BO3OENCTBMA N3Ny4YeHWA Ha rmasaa 1 KOXY B Ppa3nn4HblX CNEeKTPanbHbIX ,unanaaoHaxC

CnekTpaneHbIiA Yo-C un YO-B Yd-A Buaumbin u MK-A ot WNK-B 1 MK-C ot
ananason? ot 180 0o 315 Hm oT 315 0o 400 Hm 400 go 1400 Hm 1400 go 108 um
Y®-C n YP-B o

ot 180 oo 315 Hm &

Yo-A o o
o1 315 0o 400 Hm s s s
b
Buammbiii v MK-A s O s
ot 400 go 1400 Hm -
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OkoH4aHue mabnuus! 1

CnekTpanbHbin YO-C n YP-B YO-A Bugumbin n MK-A ot WK-B u IK-C ot
aunanason? ot 180 go 315 Hm ot 315 0o 400 Hm 400 no 1400 Hm 1400 ao 10° um
NK-B n MK-C 0 ©
ot 1400 go 106 um g 5 5

0 — Ina3s; s — Koxa.

a OnpefeneHWs CnekTpanbHblX AUana3oHoB NpeacTasneHsl B Tabnuue D.1.

b Ecnu NOW v okynapHoe MB oLgHMBaOTCA MO Ga30BbIM MPOMEXYTKaM BPEMEHW WIM MO [ANUTENLHOCTY BO3-
neictena 1 c n Gonee, agouTeHoe doToxumudeckoe BosgencTane (ot 400 go 600 HM) n agaMTMBHOE TENNOBOE BO3-
neicteue (ot 400 go 1400 HM) OOMKHBLI OLEHMBATLCA HE3aBUMCKMMO, NpPW 3TOM HeobxoouMMOo McNonb3oBaTh Haubonee
orpaHuYMBaloLLee 3HavYeHue.

¢ Mpu onpepgenexun MNOW npuMeHUMbl TONBKO NpaBuna aaauTUBHOCTW ANA rnasa.

c) ManyyeHune OT NPOTSKEHHbBIX MCTOYHMKOB

OnacHocTb A4ns rnas oT NasepHoro UCTOYHMKA B AnanasoHe AnuHbl BonH oT 400 go 1400 HM 3aBUCKT OT
YrMOBOro pasmepa BUOMMOro UCTOMHKMKA o. Takas 3aBUCMMOCTb OTpaXKeHa COOTBETCTBYHOLWMMU 3HAYEHUSMU
NAW no koadbdpuumeHty Cq (cM. Tabnnuy 9), a Takke npasunaMi onpeaeneHns 4OonyCTUMOro U3Ny4eHns ¢
3af@aHHbIM YITOM BOCNPUATHSA.

MpumeyaHun

1 MCTOYHMK cunTaeTCA NPOTSKEHHBIM, ECTW YITIOBOM pasMep UCTOYHKKA BbIlE O, MPW o, = 1,5 mpaa. B 6onk-
WWHCTBE Na3epHbIX UCTOYHWKOB YIMOBOW pasMep oL MEHee O, W OHW BbICTYNaloT B Ka4ecTBe BUAWMOID «TOYEYHOTo
NCTOYHMKa» (Manoro MCToYHMKA) Npuv B3rmage, Korga 3paqok HaxoguTca B nydke (HabniogeHwe B nydke). JencTBUTENBHO,
KpYTTbliA NazepHbI My4oK HE MOXET ObITb KONMMMWPOBAHHBIM [0 yrna pacxogumocty MeHee 1,5 mpag, kak y NpoTshkeH-
HOro UcTo4HUKa. Takum obpa3om, nasep ¢ pacxoguMocTeio nydka He Bonee 1,5 mpag He MoXeT BbITe KnaccnduuMpoBaH
KaK MPOTSHHEHHbIA MCTOYHMK. [INA TOYEYHOro NCTOYHMKA o 3aAaH Ha o, = 1,5 mpag u Cg = 1.

2 MNpw oueHke TepMuyeckoi onacHocTy ana cetdyatkm (o1 400 go 1400 HMm) 3Hadvenns MNOW ona npoTsXKeHHbIX UC-
TOYHWMKOB M3MEHSIHOTCA NPONOPLMOHANbHO YINOBOMY pa3mepy UCToYHKKA. [Mpu oueHke hoTOXMMUYECKOW ONacHOCTU And
cetvatkn (ot 400 go 600 HM) npw Bo3aencTBuAx gonbe 1 ¢ MO nameHsTca HENPONOPUMOHANbHO YIMOBOMY pasMepy
WCTOYHWMKA. B 3aBUCHMMOCTWM OT ONMTENBHOCTY M3Ny4eHna [cM. nepevncnerve b) 1) 5.4.3] npenenbHbIA yron BOCNPUATHA
Yoh 11 Mmpag n Bonee vcnonbayeTcs ANA U3MEPEHUS, CBA3AHHOTO ¢ hOTOXMMUYECKON ONACHOCTLIO, 8 OTHOLLEHWE OrpaHu-
HMBAIOLLETO Yra BOCTIPUATUS Yy, K YTNOBOMY pasMepy o BUGMMOTO MCTOHHMKA MOXET OKa3biBaTk BNMAHNE Ha U3Mepse-
MYH BEMUYUHY.

3 B cny4yae ycrnosusa no ymondaxuto, korga Cg = 1, ana NAW knaccos 1, 1M npegycmotpeHa ynpolleHHas Tabnu-
ua 3, ana NAWM knacca 3R — ynpoleHHas Tabnuua 6.

na UCTOYHWKOB C YIMOBLIM pa3MepoM MeHee unu pasHeiM o, MNAW 1 MB He 3aBUCAT OT yrmoBoro
pasmMepa BUOWMOIO UCTOYMHUKA O.

Mpw knaccudukaymm nasepHelx n3genuii B Hambonee orpaHMHUBaOLLEM MONOXKEHWUMU, B KOTOPOM MpU-
mMeHseTca ycnosue 1 (cm. 5.4.3), yBennyeHne B ceMb pa3 YIroBOro pasmepa o BUOMMOIO MCTOYHMKA MO-
KET npumeHsTbea Ana onpedeneduns Cg, To ectb: Cg = 7 - a/o,;,. BolpaxeHue (7o) nepend ebluncneHnem Cg
AOIMKHO BbITb OTPAHUYEHO [0 O 4y SHAYEHWNE CEMUKPATHOTO YBENMUYEHUS yrma o criedyeT UCcnonsL3osaTth Ans
onpefeneHna T, 13 Tabnuubl 9.

MpumeyaHne — B cnyyasax, korga o < 1,5 mpag, Ho 7o. > 1,5 Mpag, npMMeHsatoTCa rpaHuubl 4na o > 1,5 mpag
13 Tabnuuel 4.

d) HeogHopogHble, HEKPYIMbIE WM MHOTO3NEMEHTHbIE BUANMBLIE NCTOYHWKW

[na cpaBHEHWA ¢ TENNOBLIMUW NpeaenamMmu Ansa cet4aTtkn, ecnu:

- AManasoH gnuHel BonHel ot 400 go 1400 Hm,

- NAW sasucut ot Cy,

npu 3TOM €Cun;

- n306paxeHne BMUAMMOro UCTOUHUKA He 0brnagaeT ogHOPOoAHbBIM npodunem 06nyquHocm1) Munn
- n306paxeHne BUANMOro MCTOYHUKA COCTOUT M3 MHOXECTBA TOYEK,

TO M3MEPEHMA UM OLEHKW OOKHbI ObITh BLINMOMHEHbI B OTHOLLEHWUW KaX[0ro U3 crnegyroLnx clueHapues:
- ANS KaXKOoW OTOENbHOW TOYKMU;

- ONS pasnUYHbLIX CKONNMEHWUA TOYEK;

- ANSA YacTUYHbIX obnacTen.

1) s rayccosa npoduns nyyka (cosnaBaeMoro ny4kom TEMg) yrnosoii pasmep MoxeT 6biTb onpeaeneH no au-
ameTpy dg (aHanornyHo onpedeneHInio aMameTpa nyyka; cM. 3.13), Npu 3TOM aHanua YacTu4HbIx obnacTtei He Tpebyertcs.

15

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 22 /95
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60825-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67422
https://gostexpert.ru/gost/gost-60825-1-2023?utm_source=pdf&utm_medium=67422&utm_term=page

FOCT IEC 60825-1—2023

3710 Heobxoanmo Ansa rapaHTiu Toro, 4yto MOV He npeBbilleH ANA KaXa0ro BO3MOXHOIO YrroBOro pas-
Mepa o npu Mobbix ycrioBusax. Mpu oLeHKe CKONMEHW TOMEK UMW YacTUYHbIX obrnacTew yron BOCNPUATAA Y
AOIMKEH BapbMPOBaTLCA B KaXAOM pasmMepe MeXay Cyin N 0may TO CTh! O < Y < G4, — AN ONpeaeneHns
4acTUYHO JOMYCTUMOro U3NYYEHWUS, CBA3aHHOTO C COOTBETCTBYOLWUMHK yCrioBusaMU. 1N cpaBHeHUA npedenos
YaCTUYHO JOMYCTUMOro U3Ny4YeHus ¢ cooTeeTcTByOWMUMK MOV 3HaYeHne o BbIBUPAaOT paBHLIM YITMOBOMY pas-
Mepy, KOTOPbIA CBAA3aH C YacTbl M306paXeHa BUOMMOrO MCTOYHMKA.

Knaccudumkaumnsa gomkHa BbiTb OCHOBaHa Ha clnydae, Korga OTHOLIEHWE MEeXAy 4acTUYHO OOMYCTUMbIM
M3rnyyeHueM B npegenax 4yacTuyHon obnacTu yrnoBoro pasmepa o Takor obnactv n cooTeeTcTByROWMM 10U
ABMAETCA MaKCUMManbHbIM.

Yrnoson paamep NpAMOYrofibHOMo Ui NMMHEWHOrO NCTOYHUKA ONpedensatoT No cpegHemy apudmeTuye-
CKOMY [IBYX YIMOBbIX pa3mMepoB UcTovHuka. Noboi yrnoeoi pasmep bonee o Unu MeHee o, Nepes pac-
4eTOM CpefiHero A0MmKeH BblTh OrpaHUYeH COOTBETCTBEHHO [0 Oy g, UITN Oli.

B uensax onpegeneHus yrnoBoro pasMepa yBennM4YeHHOro HeKpyrnoro MCToMHUKa ang ycnosus 1 cnegyet
NPUMEHSATL CEMUKpPaTHOE yBenuyeHue, onucaHne KoToporo NnpuBefeHo B nepedncrneHnn c) 4.3, oHO OOIMKHO
NPUMEHATLCA OTAENbHO ANA Kax4oW ocu nepen onpegeneHuem cpegHero apupMeTM4eckoro 3Ha4yeHus:.

doToxumudeckre npegens (o1 400 o 600 HM) He 3aBUCAT OT YIMOBOTO pa3Mepa UCTOMHUKA, a8 UCTOYHUK
aHanuM3upyeTcs C YyrnoBbiM pa3MepoM BOCnpuaTUsA, 0603Ha4YeHHbIM B nepeduncneHnun b) 5.4.3. Mo uctoyHmnkam
Bornblie NpedensLHOro yrna BOCNpUATUS AONYCTUMOE U3NyYeHne OOMKHO BbiTh ONpefeneHo Kak ans 4acTtud-
HOro BUAMMOIO UCTOYHUKA, KOTOPbIN hopMUpYEeT MakCUMarnbHY BENUYUHY U3NyHeHus.

e) ba3oBkble NPOMEXYTKM BpEMEHN

[na knaccudmkauum B HACTOALWEM CTaHAapTe UCNONb3YTCA cnefylolne 6asoBbie MPOMEXYTKA BPEMEHU:

1) 0,25 ¢ — ong nazepHbiX U3genuii knaccoe 2, 2M n 3R B gnanasoHe anvH BonH ot 400 go 700 HMm;

2) 100 ¢ — nazepHoe Many4veHue Bcex ANuH BorH bonee 400 HM, 32 UCKMKYEHUEM CMy4YaeB, YKa3aHHbIX
B nepeyncrieHuax 1) u 3).

3) 30 000 c — nasepHoe M3ny4yeHne BCEX OANUH BONMH MeHee unu paeHbix 400 HM, a Takxke nasepHoe
nanyyeHue ¢ gnvmHamun BonH 6onee 400 HM, Npu KOTOPLIX LeneHanpaBneHHoe ANUTenbHoe HabniogeHue He-
OTbEMIEMO MPU NPOEKTUPOBAHUM UMK 3KCNNyaTauunm nasepHoro Uagenus.

Kaxgas BO3MOXHasA ANUTENbHOCTb U3MyYeHUs B TedeHne 6a30BOro NpoMexyTKa BpEMEHW JOMKHA y4u-
ThIBaTbCS NpW oNpedeneHun knaccuukaumm usgenus. 3To 3HaYUT, YTO YPOBEHb U3NYYEHUSA OAMHOYHOMO UM-
nyneca nognexuT cpasHeHuto ¢ MNOW, npuMmeHaeMbIM K ANUTENbHOCTH UMNynbea, U T. 4. [na AnMTenbHoCcTH
KknaccudukaunoHHoro 6asoBoro NpoMexyTka BPeMEeHW He4oCTaTOMHO YCpedHSATb YPOBEHb W3MyYeHUs WK
MPOCTO BLIMOMHATL OLIEHKY 3Ha4YeHWs Ga3oBOro MpoMexyTka BpeMeHu Oe3 yveTa COKpalLeHHOW Mpogoiku-
TENBHOCTU U3MNYyYEeHUs.

max

[MfpumeyaHue — [na nasepHOro M3OENUA C MHOTOBOMHOBLIM M3MyYEHUEM C OOHOBPEMEHHBIM W YaCTUYHO
NepeKpLIBaLLMMCS U3MNYyYeHUEM B BUOWUMON U HEBUAMMO YacTAX CNeKTpa, rae Uany4yeHue oueHNBAETCA KaK afAuTUBHOE
(cm. Tabnmuy 1) 1 ero Bugnmasn yacTe Byget oTHeceHa kK kKnaccam 2, 2M wnun 3R, a HeBugumas — K knaccy 1 unmn 1M,
0a30BbLIA NPOMEXYTOK BpeMeHW A58 OLEHKW HEBUOMMOrO U3MNy4eHusa MoXeT BbiTb paBeH 0,25 c.

f) NMazepbl C MMNYFNBCHO-NEPUOAUYHECKUM UM MOAYIMPOBAHHBLIM U3MYyYEeHNEM

HwuxenpueeneHHbie cnocobebl HEOBXOOMMO MCNOMNbL30BATL NPWU ONMPEAEeneHn Krnacca NasepHoro nage-
1A, UCNONb3YEMOTO AN NONyYeHUs MMMNYNbCHO-MEPUOLMYECKOTO UMM MOLAYNUPOBaHHOIO U3NYYeHUS.

B kavecTBe obuwero TpeboBaHus gonyctumoe usnyveHue nwbon rpynnbl MMAYNbCOB (MW NOArpynnbl
WMMYNLCOB B CEpWK), NepefaBaeMbiX B TeYEHMEe 3aJaHHOT0 BPEMEHMU, He OOMKHO npeBbiwats NOWN ona Ta-
KOro 3ajaHHOro BPEMEHWN [OTHOCUTENBHO YYEeTa Ka 0N BO3MOXHOW ANUTENbHOCTU U3NYYEHWUsT CM. Nepednc-
nexwue e) 4.3].

[ns Bcex AnvH BOSH A0MKHbI ObITe onpeaeneHbl TpeboBaHmsA, yCTaHOBMNEHHbIE B nepeducneHmnsx 1) n 2).
Kpome Toro, ona anunel BonH ot 400 go 1400 HM gomkHo 6bITE onpeneneHo TpeboBaHWe, YCTaHOBMNEHHOE B Me-
pedvcneHun 3), ons cpaBHEHWs C TENNOBLIMU NpeagenamMu. TpeboBaHWe, yCTaHOBMNEHHOE B NepeYncnennm 3), He
rnogpasymMeBaeT HU OLUEeHKM NS cpaBHeHWUs ¢ PoTOXMMUYECKUMU npedenamu, H1 onpedenedns MNAW knacca 3B.

Knacc (cm. Tabnuuybl 3—8) onpegenseTtcs nyTem npumMeHeHus Hambonee KecTKMX OrpaHMYeHun, ycra-
HOBMEHHbIX B Nnepevucrnermsax 1), 2) u 3) 4nA cOOTBETCTBYOLLErO cry4as.

1) Bo3gencTBre noboro ogMHOYHOIO UMMyNbca B Npefenax cepyuy UMMNyNbCOB He JOMKHO NpeBbILUaTh
Mo ona ogMHOYHOro MMNynbca (I'I,EI,VIOQMHOH). [ns onpeaeneHua 4ONYCTUMOrO U3NyYeHUs NPOTHXKEeHHOro Uc-
TOYHMKE LMUTENbHOCTE UMIMYIILCA UCTIONbL3YETCA B LeNsX YCTAaHOBMNEHUS o W yrIa BOCNpUsATUS vy, [cM. ne-
pedncnenue b) 5.4.3 n Tabnuuy 9].
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2) CpefdHss MOLWHOCTL CEepUM UMNYNBECOB ANUTENBHOCTU M3nydeHus T He AOMmKHa MnpeBbiwaTbh MOL-
HOCTb, cooTseTcTyoWwyo MO oanHouHoro umnyneca anutensHoctu T (MAOW). Ons ycTtaHoBneHna oonycru-
MOro M3ny4YeHns MpoTSKEHHOrO UCTOYHUKA ANUTENLHOCTL U3nyvYeHus T UCNoNb3yeTes B Lensax onpegeneHus
o W yrna Bocnpuatus v, [cm. nepeuncriedmne b) 5.4.3 n tabnuuy 9].

[na HeperynspHoi NocnenoBaTenbHOCTU UMMYNbCOB (BKMOYaa U3MEHSALWMecs 3HePrMM UMNYNbCOB)
T pomkHO BapbupoBaTbca Mexay T; (cm. Tabnuuy 2) n 6a30BbIM NPOMEXYTKOM BpeMeHu. [ina perynapHom
nocnenoBaTenbHOCTU UMNYNbCOB AOCTATOMHO yepeaHeHust no 6a30BOMYy NPOMEXYTKY BpeMeHu (T ycTtaHas-
nvBaeTcs Kak paBHoe 6a30BOMY NPOMEXYTKY BDEMEHM).

max

Mpumevanne — [na cpasHenus MOy ¢ MOV, vn ¢ TAW ., 4 B LUENAX ONpefeneHns, Kakol n3
KpUTepues ABnAeTcs Haubonee orpaHwumeatowmm, MOV BbIpaXaeTca Kak SHepris UNM SHEPreTUHECKOe U3MyYeHue,

fenutcs Ha N u Haseisaetca MW, | +

3) OHeprus umnynbca He 4oMmKHa npeebiwath MO 0guHOYHOTO MMMYNbCa, YMHOXEHHOTO Ha NonpaBoY-
HbI KoathuumeHT Cg:

rlﬂ-l/lcepww om- nﬂ-moawHOq +Cs,
roe I'l,[l,l/lcepw,I on — MOV oavHouHOro MMNynbca B cepyuu UMNYNbCOB;
NANp oy — NMAW oanHouHoro umnyneca (cm. Tabnuuel 3—38);

N — adphekTUBHOE HYUCNO UMMYNLCOB B CEPUW UMMYNbLCOB B Mpejenax oueHWBaeMowu
ANUTENBHOCTU ManydeHna. Korga uMnynbcbl BO3HMKaKT B npegenax T, (cM. Tabnu-
uy 2), N MeHbLUe hakTMYeCKOro KonnyecTsa MMNynbCcoB (CM. Hke). MakcumanbHoR
ANUTENBHOCTBIO M3MYYEHWUA, KOTOPYI0 HEOBX0AMMO yunTbIBaTL, ABNAETCA T, (CM. Ta-
vy 9) unn npuMeHaeMbl 6a30BbIA NPOMEXYTOK BPEMEHM — B 3aBUCUMMOCTU OT
TOro, YTO Kopoue;

Cg — NPUMEHSAETCA VCKIMIOYMTENBHO K OTAENbHON ANWUTENbHOCTM MMMYMbCOB, HE MPeBbILLato-
wen 0,25 c.
Ecnn anutenbHocTe uMnynbea f < T;:

- To ora 6a3oBOro NPOMEXyTKa BpeMeHu, He npesbiwatowero 0,25 ¢ C5 =1,0;

- 4ns 6a3oBoro npomexyTka BpemeHn Bonee 0,25 c:

ecnu N < 600, o C5=1,0,

ecnu N > 600, To C5 =5 N-0.25 ¢ muHMManbHbIM 3Ha4YeHneM C5 =04.

Ecnu anutensHocTb uMmnynsca t > Ti,

-ana o< 5 mpag Cg = 1,0,

- ANA S Mpaf < o < Olpyay

Cs = N025 gna N < 40,

Cs=0,4 pna N > 40;

- ANA 0> Olpygy

Cy = N025 ana N < 625,

05 =0,2 ana N > 625, 3a ucknwyeHueM crniydaes, korga o > 100 mpag, 4ns KoTopbIX 3aBegoMo C5 =1,0.

Ecnu vmnynbcel reHepupyoTed B nepuog T, (cM. Tabnuuy 2), OHM YYUTLIBAIOTCA B Ka4eCTBe OIMHOYHOTO
umnynsca Ans onpefenexdus N, npu stom Anga cpaeHeHus ¢ MW, BeiuncnerdHoro Ans nepuopa T;, BbYKACTA-
eTCA CYMMa 3HEepruil OTAeNbHbIX UMMIYIbLCOB.

B HekoTopbix cny4yasix paccyMTaHHoe 3HavyeHue I'I,D,Mcepm o MOxeT BbiTe Huke MW, koTopoe morno
bl NpMMeHATbCS ANA paboThl B HENPEPLIBHOM pPeXUMe Npyv aHanorM4yHoW MMKOBOWM MOLLHOCTKU C UCMNONb30-
BaHWeM Takoro e 06a30BOro NpomexyTka BpemeHu. B Takux ycnoBusax ans paboTbl B HENpPepbIBHOM pexume
MOXeT Kucnone3osatees [N4N.

Tabnuya 2— OTpeskn BPEMEHU, B KOTOPLIX UMMNYNbChI CYMMUPYIOTCS MO rpynnamM

[nuHa BonHbI, HM T.c
400 = A < 1050 5-10°6
1050 < < 1400 131078
1400 < A < 1500 1073
1500 = A < 1800 10
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OkoHYaHue mabnuupbi 2

[n1Ha BOMHbI, HM T.c

1800 = A <2600 1073

2600 <A < 108 1077
MpumevyaHue — [Mpumepel pacyeToB NpUBEAEHEI B NpUNoXeHun B.

4.4 JlazepHble n3genusd, npegHasHadYeHHble OnA pasoTbl B KayecTBe 0ObIYHbLIX NaMn

OTo nasepHble U30enus (3a UCKINIYEHNEM UIPYLUEK), NpegHa3HaYeHHbie aAna paboTel B kadecTBe 06biy-
HbIX Namn 1 reHepupyoLLne BUOMMoe 1 brimxkHee nHgpakpacHoe onTudeckoe uanyyenue (o1 400 go 1400 Hm)
KaK NpoTSXeHHbIE UCTOYHMKKW C YIMOBLIM pa3MepoM o bonee 5 mpag Ha paccTosHun 200 MM, a Takke ume-
toLMe UHTEHCUBHOCTb U3MydYeHus, HopManbHo-pacnpedeneHHyo B yrne BocnpusaTus 5 mpag, He npesbila-
oy Ly 3a umkn paboTsl, 1 060CHOBAHHO CMPOrHO3MPOBaHHLIMU YCMOBUAMU eQMHWYHOTO oTKasza. Mme Lt
onpenenseTca no gopmyne: L1 = (1 MBTt- M2 cp‘1 M.

Many4yeHne moxeT BbiTh anbTepHaTMBHO OLLEHEHO cornacHo cepuu ctaHgapToB IEC 62471 «®oTobuo-
norvyeckasi 6@30nacHoOCTk Namn M NamnoBbLIX cuctem». [ina pacyeta L, yrmoBOW pasmep o BblpaxaeTcs B
paguaHax u onpefensetca Ha 200 MM oT Bnivkalillen ToYkM OOCTyna YenoBeka. BennunHa o B BeIpakeHUn
Ansa L orpaHuyeHa aHadeHnamu mexay 0,005 1 0,1 pag, B cBA3U € YeM AN UCTOYHUKOB, KOTOPLIE UMEIOT Yron
0,005 pag, npUMeHUMBIA KPUTEPUINA IHEPTETUYECKON APKOCTU nanydyeHusa paseH 200 MBT - M2 - cp*1, a ans uc-
TOYHWKOB YINOBOW pa3mep KoTopbix 6onbwe yem 0,1 pag, NpUMEHUMBIA KPUTEPUIA 3HEPTETUYECKON SIPKOCTH
nany4eHus paseH 10 MBT1- M2 cpl.

MpumeyvaHna

1 BhillenpuBEOEeHHbIE 3HAYEHUS MHTEHCUBHOCTM U3NYyYeHUs He SBMNSIOTCA NpedenamMun Bo3gencTBus unu npegena-
MU U3MNYy4YeHWUs, 0OHaKo NpeacTaBnaT coboi ycTaHaBNMBaeMbIe KpUTEPWM, KOMOa UCMYCKaeMOe M3NyyYeHne MOXeT DbiTb
OLIEHEHO cornacHo cepun ctaHgaptoe IEC 62471.

2 OnTnYeckoe U3ny4eHne, UCKIIDYEHHOE U3 KnaccudMkauuy nasepa, MoXeT 6bITb MOHOXPOMHbBIM.

Takoe m3genue OOMKHO COOTBETCTBOBATb W BbiTh KJ'IEiCCVICbMLI,VIpOBaHO CcormacHO HacToduemMy cTaHgap-
TY, 3@ UCKNH4YeHneM TOro, 410 BbllleyKasaHHOe onTu4yeckoe umanydeHue BO BpeMd 0BbI4HOK paGOTbI n c obo-
CHOBaHHO NpOrHosavpyemMbiMi YCNoBUAMKM €JUHWYHOIO OTKa3a He Tp86y|-0T ydvyeTa gna KﬂaCCMCbMKEILLMM (TO eCTb
BbllWenpueeeHHOe ONTU4ecKoe Nanyv4eHme Bo BpeMA 0BbIYHOR paGOTbi HE pacCMaTpMBaeTCH KakK ONMYyCTUMOe
nasepHoe Msnyquwe). M3nenve OOMmKHO COOTBETCTBOBATL TDeﬁOBaHMFIM HacCTOALLEro CtTaHgapTa AnA noboro
Na3epHOro nany4eHnd, JonyctiMMmoro Takke npu nposeeHnn TeXHUHeCKoro unn cepBrncHOro O6Cﬂy}KMBaHMH.

MpumeyaHue — Ecnu nasepHoe uanydYeHue OTCYTCTBYET B npolecce paboTbl TAKOrO M3AENWA, 3a UCKIYe-
HWEeM BbILLENPUBEAEHHOrO, KOTOPOE ONUCEIBAETCA cornacHo cepuun ctanaaptos |EC 62471, To aTo usaenve MoxeT BbiTb
OTHECEeHO K Na3epHoOMy uagenuio knacca 1.

Takomy M3genuio cnegyeT NPUCBOWUTL FPyMMy pUcKka B COOTBETCTBUM C cepueld cTaHgapToB |IEC 62471,
W OHO JOMKHO ObiTb CHabXeHO MapKMPOBKOW C YKasaHUeM rpynmnbl pucka, a Takke Knaccudukaunm nasepHoro
msgenus (npu HeobxooUMOCTK BKMYAA KNacc 1) M COOTBETCTBYHOLLUX NpeaynpexaeHnia.

OonycTumoe nasepHoe nanydeHue ¢ gnuHamu BonH meHee 400 Hm unu 6onee 1400 HM Heobxogumo
YYMTBIBATE B Knaccudurkalmm n3genus B COOTBETCTBMM C HACTOALWMM CTaH4apTOM.

5 OnpepeneHne 4onNycTUMOro npegena u3ny4YyeHus n Knaccupukaumsa nagenumn

5.1 UcnbiTaHuna

MMpy NnpoBedeHUM UCTbITAHWIA HeoBXoaMMO NMPUHMMATL BO BHMUMAHWE BCE MOrPELHOCTU U CTAaTUCTUYECKNE
HeonpeaeneHHoCTH B NPoLLecce U3MEePEHNiA, YyBENUYEHUA MIHTEHCUBHOCTU U3NYYEeHUS U CHUXEHWe apheKTUBHO-
CTW cucTeMbl obecneqeHns 3allMThl OT U3ny4YeHus co BpemeHeM. Ocobble nonb3oBaTtenbckne TpeboBaHusa MoryT
BKIMIOYaTh pPacLUMpeHHble UCMbITaHus. [JononHuTenbHble yKazaHusl no uamepenusm cm. B IEC/TR 60825-13.

TecTupoBaHue B npouecce paboTel HeobxoauMo Ans onpegeneHus knacca usgenusa. Kpome Toro, cne-
OyeT COOTBETCTBYHOLLMM 06pa3omM MCNoNb30BaTh UCNLITAHWA BO BpeMs paboTkl, TEXHUYECKOrO U CEPBUCHOTO
obcnyxuMBaHUa ONSA YCTAHOBNEHWA TpeboBaHWIA K 3alMTHbIM BNOKMpOBKaMm, MapKupoBKaMm 1M MHopMaumum
ONS nonb3oBaTens. BollwenpruBedeHHbIe UCNbITaHWS CrieQyeT BbIMONHATb NPU KaxaoM, 6e3 nckntoyeHuns, obo-
CHOBAHHO NPOrHO3UPYEeMOM YCMNOBWUW eOUHWYHOro oTkasa. [pu 3ToM, ecnu ManyvyeHWe aBTOMaTUYECKA J0-
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XoOuT 80 ypoBHs Hwxe W 3a oTpe3ok BpeMeHu, B TEYEHWe KOTOPOro AOCTYN YenoBeka 0B60CHOBaHHO He
NPOrHO3MPYETCH, TAaKMe 0TKasbl He NMPUHMMAaKTCH BO BHMMaHue. Heobxogvumasi HagexHOCTb aBTOMaTuyecKo-
ro CHWXEHWUSA YPOBHS U3My4YeHUs B Npefernax ofnpefeneHHoro knacca MoxXeT DbiTb OLEHeHa Mo NpuHLMNam
aHanuM3a pUCKOB, Hanpumep, cornacHo onucaHuiw B IEC 61508, B KOTOpOM onpefeneHbl YPOBHU MOMHOTHI
©esonacHocTu (YIB). MNpu onpegenennn ypoeHen YTB Takke JOMKHO BbITb YCTAHOBNEHO pac4YeTHOE BpeMs
peakuun Ha OTKas npv asToMaTU4eckom cpabaTbiBaHuy; TpebyemMoe BpeMsi peakumm Takke SOMKHO ObiTh OC-
HOBaHO Ha aHanu3e puckoB. MonHbli aHanua cornacHo |EC 61508 nnu npumeHexue IEC 61508 He TpebyeTcs.

AHanus pucka MOXeT ObiTb UCMONb30BaH Ans onpedeneHnss 060CHOBaHHO MPOrHO3MpPYeMbIX YCIOBUIA
e0WHWYHOro oTKaza. YTobkl onpefenuTh, yY4UTEIBAETCH UMW HET YCMNOBME eQVWHUYHOIO OTKa3a B kKadecTBe 000-
CHOBaHHO MPOrHO3uMpyeMoro, HeoBXoAMMO NPUHSATL BO BHUMaHWE BEPOSATHOCTL (4acToTy) OTKa3a M pUCK TpaB-
MUPOBaHWSA (BEPOATHOCTbL BO3AENCTBUSA 0 YPOBHS, KOTOPLIA MOXET BbI3BATh TPABMY U CEPLE3HOCTL TPABMbI).
Yem HWKe pUck TpaBMMPOBaHWA MO NPUYMHE AWMHWYHOTO OTKasa, TEM «4Yalle» 0TKas (MPUMBOASLLMIA K onpe-
AENEeHHOMY YPOBHIO M3MyYeHWs) MOKET JOMYCKAaTbCA M HE YYWUTBLIBATLCA Npu Knaccudukauuu. Ana aHanusa
BEPOSATHOCTM W PUCKA BO3HUKHOBEHMWS OTKA30B MOXET npumMmeHsaTecs metogq FMEA (aHanu3 TMnoe oTkasos u
UX NocnefAcTBUiA) U Npouenypbl, npuBeaeHHblie B IEC 61508.

MpumeyaHus

1 ABTOMaTWYECKOE CHIKEHWE BKMtoyaeT B ceba dusuyeckoe orpaHWyeHne Usny4yeHus, npyM KOTOPOM KOMTMOHEHT
unn cuctema nepexofaT B 6esonacHoe coctoaHue. OHo He BKMioyaeT B ceba pyyHoe n3aMeHeHWe Unu npepeiBaHue.

2 Hanpwvmep, 3awmra npy cKaHUpPOBaHUM MOXKET HE CpearMpoBaTh AOCTATOYHO BBICTPO ANA NpeaoTBpalleHWs NpeBbl-
weHua usnyverrem MO npu ycnosuu oTkasa; ogHaKo aTo MOXeET BbiTb AONYCTUMBIM, MCXOAA U3 pe3ynsTaToB aHanu3a PUCKOoB.

3 Knaccudmkauna onpegensercs B npouecce paboTel, a ganee orpaHUYeHns Mo TEXHWYECKOMY OBCMyKMBAHUIO
3aBUCAT OT KnaccuduKauum n3aenus.

4 YcnoBua eQuHUYHOrO OTKa3a MOXHO OLEHVMBaTb MeTodamMu, He CBA3aHHLIMU C (OU3NYECKUM CTUMYMUPOBaHWEM
0TKasa B Liensix UCMbITaHus.

Mpw oueHKe NPUIOAHOCTM 3aLLMTHBIX KOXYX0B B LiefifAX NpeAoTBpaLleHsa 4OCTYNa YenoBeka K U3ny4eHuio
nasepa knacca 4 cnegyeTt yyWTbIBaTb Cnyvan eQUHWYHOMO OTKasa Ans Bcex 0B60CHOBaHHO MPOrHO3vpyeMbiX
M3MEHEHWIA B HaMpaBneHuax nydyka. AHanvM3 JOMKeH BKMNOYaTb pacCMOTPEHWEe BO3MOXKHOCTU BO3HUKHOBEHMS
TaKoro e4MHNYHOIo 0TKAa3a, KOTOPbIA NPUBEAET K BbIAEMEHWUIO 3HEPTMW, OCTATOYHOW ANS yXYALUEeHWUsT 3aLLMTHbBIX
CBOWICTB UK pa3pyLLUEeHus 3aLlMTHOro Koxyxa. Hanpumep, koraa Bo Bpems paboTkl MW B YCNOBUAX eQUHUHHOMO
oTkasa npumeHeHne pobOoTOTEXHWMKWM UMW OPYTMX MEXaHU3MOB yNpaBneHusi My4kom cnocoBHO NpUBECTM K nepe-
HanpaBneHUo N3Ny4eHUsa Ha NOBEPXHOCTL 3aLUMTHOTO KOXYyXa, AOMKHO NPOM30ATH O4HO U3 COBLITHIA:

- e0VHUYHbIW OTKa3 AOMKeH ObiTb YCTPaHEH C MOMOLLLI MHXEHEPHbIX CPeacTB;

- Matepuan 3alMTHOIO KOXYXa AOMKEH BbIAEPXKUBATb 3HEPIMIo U3nyyYeHns 6e3 HapyLUeHWs ero 3aLuT-
HbIX CBOWCTB, AOCTaTOYHbIX Ans obecnedyeHnsa 6e30nacHoOro BO34eCTBUSA Nas3epHOro N3nyvyeHus;

- 0oTKas ponxeH OblTb 06HapyXeH, a NPOHUKHOBEHWE NAa3ePHOr0 M3NyYeHUs Yepes 3alUTHbIA KOXyX
LOMKHO 6bITh NPEAOTBPALLEHO A0 HAYana paspylleHus.

Bpemsi onpegeneHnsi CTOMKOCTU 3aWwmnTHbIX kKoxkyxoB meHee 30 000 c, kak yctaHosneHo B |IEC 60825-4,
ANg Kknaccudurkaunm n3genvsi Henpuemnemo.

MpumeyaHus

1 310 0BycnoeneHo TeM, 4YTO Kracc onpefensetca 6e3 yyeta BMelLaTensCcTBa Yenoseka (cMm. 6.2.1), Takum obpa-
30M, KOHTPOMb 3aLUTHOMO KOXYXa NOMb30BaTENEM HE YYWUTLIBAETCS.

2 OUEHKN 3aLLUMTHOTO KOXKYXa, YYMThIBAKOLINE KOHTPOMbL CO CTOPOHLI YEINOBEKA UMW ero BMELLATENbCTBO, MOMyT UC-
Monb30BaTLCA ANS onpefeneHns YpoBHe 6e30nacHOCTU UK NS BbIABMEHWA NOTEHUMANbHOTO paspyLlleHus 3auTHOro
KOXKyxa, 4YTo 0OYyCrNOBNEHO MOTEHUMArbHO MPOrHO3MPYEMbIMKU CODBITUAMMK OTKa3a UM CODBLITUAMU MHOXECTBEHHbIX OT-
Ka30B HE3aBMCUMO OT KnaccudhMKauum 3nenus.

OnTuyeckue YCUNUTENn OOIXKHbI KﬂaCCVI[bMLI,!/IpOBaTbCﬂ C UCnonb3oBaHMeM MakCuMarnbHO ,El,Ol'!yCTVIMOI?I
OGLLI,EFI BbIXOZAHOM MOLLHOCTW MK JHEPIUN, KOTOPpasd MOXeT BKITH4YaTb HOMUHalNbHYH BXOOAHYH MOLWHOCTL UITA
SQHEPruio. Ecnu HeT 4eTkoro npepena BbIXOAHOW MOLLHOCTI MK SHepruun, ana goCTXXeHnA TaKoro COCToAHMA
crnegyert Ncnosb3oBaTb MakCUMalrbHYH MOLWHOCTD, JJ,O6BBJ'IF|EMy|O ycunutenem, a Takke H906XO,|'J,MMyI-O MOLLL-
HOCTb UITKN JHEPTNK BXOOHOIo CUrHana.

ﬂOI’IyCKaFOTCFI UcnelTaHWA U npouenypbl, COOTBETCTBYHOWME NpMUBELEHHBIM B HACTOALLEM pa3fene.

5.2 UamepeHne nazepHOro U3ny4eHus

I/IsmepeHme ypOBHEﬁ Na3epHoro nany4deHns ABrAeTCA obnazaTenbHbIM npwn K.!'IaCCMCbMKaLI,MVI na3epHoro ma-
Jenua B cooTBeTCcTBUM € 5.1. M3MepeHMﬂ AonyckaeTcAa He NpoBOoAWTbL, €Cnin CbM3W-19CKMe XapaKTepucTuku mn
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npeferibHbleé BO3MOXHOCTW Na3epHOro UCTOYHUKA TOYHO OTHOCAT Nna3epHoe U3gernue Ui na3epHyr yCTaHOBKY
K onpegeneHHoMy Knaccy [ooHako criegyet yduThbiBaTh Tpeﬁoaanﬂ, npuneedeHHbIe B NnepevyncrneHmnax a)—f)]

MSMEDEHMﬂ HeobxoaumMo npoBOAUTL NMPU CneAyrWKrX YCNOBUAX N Npouesypax:

a) ycnoeua 1 npouenypbl, npy npuMeHeHM KOTOPbIX OOCTUTaroTCA MakCMMaribHble BO3MOXHblIe YPOBHMU
n3ny4vyeHua, BKN4Yasd 3anyck, yCTDl‘;'I‘-IVIBOE n3any4vyeHne 1 OTKINYeHWne Nna3epHoro n3gernna;

b) npu BCexX MONOXEeHNAX 3NeMeHTOB ynpaBlieHNA U YCTaHOBOYHbIX NapamMeTpax, nepedyuclneHHblX B
WHCTPYKUMAX NO 3KCnnyatauun, TeXHUYeCKOMY OGCJ’[y}KMBaHVI!-O n CepBUCHOIO 06Cﬂy)KMBaHMﬂ, B TaKOM CO-
YyeTaHMK, NPU KOTOPOM CO34aeTCA MaKCMMarnbHO BO3MOMXHbIN YPOBEHDb U3TNYyHEeHUA; N3MepeHna Takxe Heobxo-
OWMMBI NPWM UCNOMb30BaHUMK MPUHAANEXKHOCTEN, KOTOpble MOTYT MNMOBbICATL ONACHOCTb M3Ny4YeHWA (Hanpwmep,
KonnuMupyrowmne ontu4eckue C!/ICTEMbI), KOTOopble NMOCTaBNAKTCA UNKU npegnaratTca npounisogutenem anAd
Mcnone3oBaHWA C U3gennem, a Takke MoryT BbITb YCTaHOBNEHLI UMW CHATLI bes MHCTPYMEHTOB.

MpumeyvyaHne — Brnoyaer B ceba Nobyro KOHQUIypaunio M3AENUd, KOTOPYH MOXHO Nony4uTs 6e3 ncnons3oea-
HWSA UHCTPYMEHTOB My 6e3 ycTaHOBKW BrOKMPOBKW, BKINOYAs U3MEHEHUS, CONPOBOXAAEMbIE NPEAYNPEXOEHUAMN B MHCTPYK-
LMAX MO 3KCMnyaTaumm U TexHu4eckomy obcryueaHuio. Hanpumep, korga onTUYeckUe aNemMeHThl, Takue Kak ounsTpbl, aud-
chy30pbl MK NWH3bLI, B ONTUYECKOW YacTU Na3epHoro nyyka MoryT BeiTb CHATLI 683 MHCTPYMEHTOB, U3AENWE AOMKHO NPOXOAUTL
VCMbITaHWA B KOHDUIypaumu, NpyBOAsLLEN K HAMBLICLLEMY YPOBHIKO OMacHOCTW. PekomeHaaumsa npon3BoavTENAM HE NEpEME-
LiaTh ONTUYECKME BNEMEHThI HE MOXKET OMnpaBdaTh OTHECEHWE u3nenus Kk bonee HW3KoMy knaccy. Knaccudmkauus ocHoBaHa
Ha VUHXEHEPHOW KOHCTPYKUMWA M3OENNSA U HE MOXKET ONMPaTbCHa Ha COOTBETCTBYIOLUWMIA XapakTep AENCTBWIA NoNb3oBaTens,;

C) ANs nasepHoro U3genus, He SBMSLLErocs NasepHoi CUCTeMOi, B KOTOPOM K Nnasepy nogcoeauHaeT-
CSl TAKOWM TUM UCTOYHUKA, KOTOPLIM YKa3aH M3roToBMTENEM Na3epHoro M3genus Kak CoBMecTUMbIA 1 obecneyu-
BaeT OT U3denusl N3nyYyeHre MakCMMarbHOro AONYCTUMOrO U3NyYeHus:;

d) B TOUKax NpoCTpaHCTBA, K KOTOPLIM BO3MOXKEH OOCTYN YernoBeka B NpoLecce akcnnyatauuy ans npo-
BEeOEHWSA M3MepeHUs JONyCTUMbIX NPeaenoB U3nyYyeHua (HanpyumMep, ecnn Npy aKkcnnyaTauuu MoXeT noTpe-
6GoBaTbCs yaaneHue 4acTeil 3alUTHOMO KOXyXa WM OTKIIOYEHUE 3alUTHON BNOKMPOBKM, U3MepeHUs crnedyet
NPOBOAWUTL B TOYKAX, AOCTYMHbLIX ONA AaHHOW KOHGUrypauum nsnenus);

€) Takoe pacronoXeHue W opueHTauus geTekTopa MaMepuTenbHOro 0BopyaoBaHUA MO OTHOLUEHWUKD K
Nas’epHOMY U3Aenuio, Npu KOTOPOM perMcTpupyeTcs MakcuMarnbHoe NasepHoe Many4yeHue;

f) QomkHbI BbITh CO34aHbLI HEOBX0AWMbIE YCNOBMA AN HeAONYLLEHUS UK YCTPaHeHUA BIIUSHWUSA COMyT-
CTBYIOLLErO U3MNYyYeHUs Npu U3MepeHun.

5.3 OnpeneneHMe Knacca na3epHoro magenusa

MAou knaccos 1 u 1M npeacTtaenexsl B Tabnuuax 3 u 4, MAWM knacca 2 — B Tabnuue 5, MO knacca
3R — B Tabnuuax 6 n 7, NN knacca 3B — B Tabnuue 8. MNonpasoyHble koathduuneHTsl C, n C,, a Takke
KOHTPOnbHbIE AnuTensHocTn T, 1 T,, ucnonssyemsle B Tabnuuyax 3—8, onpeaenexsl B Tabnuue 9.

a) Knaccel 1 v 1M

Knacc 1 cooTBeTcTBYyeT guMana3oHy AnuHbl BonHbl oT 180 HM go 1 mm, knacc 1M — gnanasony ot 302,5
0o 4000 Hm. [ins onpeneneHus 4onycTMMOro n3nyvyeHus cornacHo ycnoeusam 1 u 3 cm. tabnuuy 10.

Ona onvH BonHel MeHee 302,5 n 6onee 4000 HM, ecnv gonycTMMoe uany4eHue meHee unu pasHo MAN
Knacca 1 onsa ycnoeus 3, nasepHoe M3genue oTHOCAT K knaccy 1.

Ecnu gonyctumMoe nanyyeHuve:

- MeHee unu pasHo MNAWN knacca 1 npu ycnoeuax 1 n 3, To nNasepHoe nsgenve oTHOCAT K Kraccy 1.

Ecnu ponyctumoe many4eHue:

- bonee MNMAW knacca 1 npu ycrnoeuu 1;

- meHee N[O knacca 3B npw ycnosum 1;

- MeHee unu pasHo MNOW knacca 1 npu ycnoBuun 3, To NasepHoe nagenue oTHOCAT K knaccy 1M.

Mpumeyvyanune — lNpuceoenune MNAN knacca 3B HanpaBneHo Ha orpaHMYeHre MakcMMarnsHOM MOLLHOCTM, Npo-
X0AsLWen Yepea onTUYecknin Npubop Ha criyyai BO3AeACTBMA Ny4vKka nasepHoro uagenua knacca 1M.

Ecnu gonyctumoe nanyyeHue, onpefeneHHoe ¢ UCNomnb30BaHWeM anepTypbl AuameTpom 3,5 MM, noMe-
LeHHOW B Brivkaiiuen Touke, rae BO3MOXEH OOCTYN YenoBeka, npesbiwaet MOV ons knacca 3B, To gomkHO
BbITh yKa3aHO AOMNOMNHUTENbHOE NpenynpexaeHue O NoTeHLWansHOoM ONacHOCTU ONA KOXWU U/Unu poroBuubl/
pagyHoi obonoyky rmasa (cm. 7.13).

MpumeyaHue — CywecTByeT BEPOATHOCTb, YTO Na3epHoe uagenve knacca 1 ¢ CUNbHO pacxogAwumMes ny4-
KOM MOXEeT (hopMUpPOBaThL AOCTAaTOMHO BLICOKME YPOBHWU U3MYYMEHUsA pAOOM MMM B HENOCPEOCTBEHHOW DNM30CcTWM OT MUc-
TOYHMKA (HanpyuMep, BblBOL BOMOKHA) C PUCKOM MOBPEXAEHMA KOXKW UK pagyKHOM obonoqkn. TpaBMa poroBuubl TaKKe
MOXET MMETb MECTO MpU TaKUX YCNOBMAX, Koraa anuHa BonHel 6onee 1000 HMm.
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b) Knacc 1C

Knacc 1C npumeHsieTcsi, Korga nasepHoe uanydeHue reHepupyeTcsl B HEMNOCPEACTBEHHOW Bnn3ocTu oT
Hame4yeHHOW uenu v obnagaeT cpeAcTBamu 3alUUThl, NPefOTBPALLALWLMMKA BbIXOL Ma3epHOro U3nyyYeHus
Boiwe MOW knacca 1. llazepHoe nagenne MoxeT BbiTh OTHECEHO K knaccy 1C, TONbLKO eCN OHO COOTBETCTBY-
eT komnnekcy TpeboBaHWiA No BezonacHOCTKU ONs Na3epHbIX uagenuii knacca 1C, npuBegeHHbIM B MPUMEHU-
MOM BepTUKanbHoM cTangapTe |IEC.

JlazepHble n3genus, npegHasHadeHHble AnNs UCNONb30BaHUSA B KOHTAKTE C KOXel U HernasHon TKaHbHo,
MoryT BbiTb OTHeceHbl K knaccy 1C Tonmbko B crnyvae npuMeHeHus ydacten cepuu ctaHgaptos IEC 60601
unu IEC 60335, a Takke npu cobniogeHun komnnekca TpeboBaHMii, OAHO3HAYHO OTHOCALLMXCA K NasepHbIM
nagenuam knacca 1C. Takve nasepHbie nagenus knacca 1C O0MKHbI BKNKOYaTb CPeacTBa MHXEHEPHOro KOH-
Tpons AN rapaHTUKM TOro, YTo Na3epHOe U3Ny4yeHue OMs rMa3 He ABnseTcda 0BOCHOBAHHO NPOTrHO3UPYEMBIM.
Knaccudukaumnsa B kadectBe knacca 1C gonyckaeTca TOMbKO MPW HanMyuMu COOTBETCTBYHLLEro cTaHgapTa
|IEC, KOTOpbIf yCTaHABNUBAET CPefCTBA MHXEHEPHOIO KOHTPOMNS ANSA NpefoTBpaLleHUs BbIXoAa U3NyyYeHus B
OKpy»KatloLlee NpOCTPaHCTBO UMK B rNas, ¥ orpaHU4MBaeT BO34eNCTBUE Ha LeneByo TKaHb 40 YPOBHeK, noa-
XOOALWMX ONS UeneBoro npuMeHeHus.

MOV knacca 1 He OOMKHBI ObITh NPEBLILLEHbLI B UCMBITAHUKM PACCEAHHOTO UMM NOBOYHOrO U3NyYeHus npu
ycrnoBuun 3 ¢ nany4artenem, yCTaHOBMEHHbLIM Ha pabodem pacCcTOsHWM UKW B HEMOCPEACTBEHHOW Bnv3ocTy oT
pacceunBatoLein 6enoin NOBepxXHOCTL.

n puMmedaHue — Tunoeble nasepHble n3genna Knacca 1C gomKHbl BKNKOYaTL U3genus, npegHa3Ha4yeHHble OnA
yoaneHua BoNoc, pasrnaxuBaHa MOPLLWMH U neYvyeHnA prEBOI;l CbinK, BKNKYaa nagenna anda goMallHero ncnonb3oBaHWA.

c) Knaccel 2 n 2M

Knaccel 2 n 2M npumeHsoTca Kk gnanasoHy gnuHsl BonHbel oT 400 go 700 M. [na onpegeneHuna gony-
CTUMOTO Many4eHus npu ycnoeusax 1 u 3 cm. tabnumuy 10.

Ecnu gonyctumoe nany4veHwe npesbillaeT npeaensl, cooTeeTcTByowme knaccam 1 u 1M [cm. nepedunc-
neHwue a) Bbilwe], 1

- meHee unu pasHo MNOW knacca 2 npu ycnosusx 1 1 3, To NasepHoe u3aenue OTHOCAT K Knaccy 2.

Ecnu gonyctumoe nanyveHwe npeebilaeT npedensl, ycTaHOBMNeHHble Ana knaccos 1 u 1M [cMm. nepe-
YMCMEHWE a) Bbile], U NPKU STOM:

- bonee MAW knacca 2 npu ycnoeun 1; n

- meHee NAW knacca 3B npwu ycnosuu 1; n

- MmeHee unw pasHo MNOW knacca 2 npu ycrnosum 3,

TO NnasepHoe usgenue oTHOCcAT K kKnaccy 2M.

Mpumeuvanne — lNpuceoenve MNAN knacca 3B HanpaBneHo Ha orpaHMYeEHEe MakCcMManbsHOW MOLLHOCTH, Npo-
XOAsLWen Yepes onTUYeCcKUin Npubop Ha cny4van BO3AeWCTBKUSA MyyKa nasepHoro usgenus knacca 2M.

Ecnu gonyctumoe nanydyeHue npesbiwaeT 3HavdeHwe MNOW knacca 3B B cOOTBETCTBUM C onpedeneHuem
no anepType guameTpoM 3,5 MM, yCTaHOBMNEHHOW B Bnvxanllel Touke OCTyNa YenoBekKa, A0MKHO BbITh yKa-
3aHO JONOMHWTENBHOE NpeaynpexaeHue KacaTernbHo NoTeHUManbHOM ONacHoCTM A8 KOXN U/Mnu poroBulbl/
pagy»kHown obono4kn (cm. 7.13).

MpumeyaHue — CyllecTByeT BEPOATHOCTb, YTO MazepHoe U3denue Knacca 2 ¢ CUNbHO PacxoOaLMMCs NMyyd-
KOM MOXET (DOpPMMPOBaTEL AOCTATOMHO BLICOKUE YPOBHM U3MNy4YeHUs psaoM UMW B HEMOCPEACTBEHHON BNM30CT OT UCTOM-
HUKa (Hanpy¥Mep, BbIBOL, BOMOKHA) C PUCKOM MOBPEXOEHUS KOXM UM pagy»KHOW 0B0MoYKM.

3a npepenamu grvanasoHa AnvHel BonHbl oT 400 oo 700 Hm moboe JoNoNHUTENbLHOE M3NyyYeHue nase-
poB knacca 2 fomkHo 6biTh meHee MOW knacca 1 [cMm. nepeyucneHve e) 4.3 oTHocuTenbHO Ga3oBoro npome-
XyTKa BpemeHu]. KpomMe Toro, ecnuv OnvHbl BOMH ABAAKTCA aganuTMBHBIMKM ANs rmasa (cM. Tabnvuy 1), cymma
OTHOLUEHWI JoNYCTUMOro Buaumoro nanyvenuns k MOV knacca 2 n gonyctumoro BUAMMOro uanydenus k Mo
knacca 1 gorkHa bbiTb MeHee 1.

d) Knacc 3R

Ecnu gonyctumoe nsnyyeHue, onpegerneHHoe cornacHo 5.4 npu ycnosuax 1 v 3:

- MeHee unu paeHo MOV knacca 3R; n

- OOMYCTUMOE W3My4YeHue, onpegeneHHoe Npy yCnosuK 3, B 3aBMCMMOCTKM OT 0DCTOSITENbCTE NpeBbI-
waet NAW knaccos 1 n 2,

TO NasepHoe uagenue oTHocAT K knaccy 3R.
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Ecnu gonyctumoe nanydeHwe npesbiwaet 3HaveHune MO knacca 3B B cooTBeTCTBMM C onpegeneHnem
no aneptype guvameTtpom 3,5 MM, yCTaHOBNEHHOW B Brnuvkalllen Todyke OOCTyna 4YenoBeka, OOMKHO BbiTb
yKa3aHo JOMOIHUTENbHOE NpefynpexaeHne OTHOCUTENbHO NMOTEHLMANBHOMW ONAacHOCTU ONA KOXWU WU/unu po-
roeuLbl/pagyxHoi obonouku (cm. 7.13).

MpumMmeyaHue — CyllecTByeT BEPOATHOCTb, YTO Na3epHoe uafgenue knacca 3R ¢ cunbHO pacxogawmumcs ny4-
KOM MOXEeT (DOpMUpPOBaThL AOCTAaTOMHO BLICOKME YPOBHWU WM3Iy4YEHUsA pAOOM MMM B HEMOCPEACTBEHHOW DNM30OCTKM OT MC-
TOYHUKA (HanpuMep, BbIBOL BOMOKHA) C PUCKOM MOBPEXAEHWUA KOXW UMW pagyxHol obonoyk. TpaBMa poroBuLibl TaKKe
MOXET MMETb MECTO MPU TaKUX YCNOBMAX, Koraa anuHa BonHel 6onee 1000 Hm.

e) Knacc 3B

Ecnu gonyctnmoe UanyyeHwe, ycTaHOBIIEHHOE COrnacHo 5.4:

- MeHee unu pasHo MNAOW knacca 3B npu ycnosuax 1 v 3; u

- npesbiwaet MNAOW ana knacca 3R npu ycnoeuax 1 mnu 3; n

- npesbiwaet MNAOW ansa knaccos 1 1 2 npu ycnosuu 3,

TO Na3epHoe M3aenue oTHOCAT K knaccy 3B.

f) Knacc 4

Ecnun gonyctuMmoe manydeHue, yctaHoBNeHHOE cornacHo 5.4, npu ycnosun 1 unmn 3 npesbiwaet MNAN
Ans knacca 3B, nasepHoe nagenue oTHOCAT K knaccy 4.
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Ta6nuuya 8 — MNpegens! 4ONYCTUMOrO M3NyYeHWa ANs NaszepHblX Madenuia knacca 3B2

[nuTensHOCTb U3nyyeHus t,

[nuHa BonHel A, HM

Menee 102 01102 g0 0,25 OT 0,25 go 3 - 10*

Ot 180 go 302,5 3,8-10° Bt 3,810~ Ox 1,5-103Br

Ot 302,5 no 315 1,25-10¢ G5Bt 1,25+ 1075 C, [k 5+ 10~2'C5 BT

Ot 315 go 400 1,25-108 Br 0,125 Ox 0,5 Bt

OT1 400 oo 700 3-107 Bt 0,03 kpnat<0,06c 0,5Bt
0.5BTanatz0,06c

Ot 700 po 1050 3 107C4 Bt O,OSC4 bk ana t < O,Of:SC4 c 0,5 Bt
0.5Branat=0,06C, c

Ot 1050 mo 1400 1,5-108 Br 0,15 Ox 0,5 Bt

Ot 1400 go 108 1,25-108 Br 0,125 Ox 0,5 Bt

@ MNonpaBo4Hble KoadULMEHTBI M 3HaYEHUS NpeacTaenexsl B Tabnuue 9.

MonpaBoyHble koadduumeHTsl Cy 1 Cy, a Taloke KOHTPONbHbIE ANUTENBLHOCTU T4 1 T,, UCMoNb3yembie

B Tabnuuax 3—8, onpeaenexsl B Tabnuue 9.

Tabnuya 9 — lNonpaBoyHble KO3HOULNEHTEI U KOHTPONbHBIE ANUTENBEHOCTU, UCNone3yemMble B oueHkax MAN v MOB

Mapametp OBnactb cnekTpa, HM

C,=5,6-1030.25 180—400

T, = 100.80=288). 40~15¢ 302,5—315

Cy =30 180—302,5

Gy= 100.2( — 295) 302,5—315

T, =10- 10l = min)/985] ¢ ang o . < o0 < 100 mpag 400—1400
T,=10cans < 1,5 mpag 400—1400

T, =100 c ansa o > 100 mpag 400—1400
Cy=10 400—450

Cs = 100:02(A—450) 450—600

Cy= 100,002(% ~700) 700—1050
C,=5 1050—1400
C;=18 180—400 n 1400—10°
Cy=N-14a 400—1400
Cg=1 180—400 v 1400—10°
Cs=1An8 0 S 0y 400—1400

Cg = 0t/ Oy AT Oy < O S O P 400—1400

Co= Bl Ot TG O 05 C 400—1400
C,=1 700—1150

G, = 1050180 —1150) 1150—1200
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OkoHYaHue mabnuubi 9

Mapametp | ObnacTb cnekTpa, HM
C, = 8 + 100,040~ 1250) | 1200—1400
Onin = 1.5 mMpag
Opax = 2 Mpag ana t < 625 Mkc;

200t95 Mpag ona625mMkc<t<0,25c¢;
100 mpag anat>0,25c¢

N — KonM4YecTBO UMMYNbLCOB B NPUMEHUMON ONUTENBHOCTH [cM. nepeumcnerue f) 4.3 n A.3].

8 Cy5 NpUMEHSAIOTCA TOMbKO NPU ANMTENbHOCTM MMMyNbea kopode 0,25 c. [ina onpeaenenusa Cy cv. npasuna, npea-
CTaBneHHbie B nepeyncrieHun f) 4.3.

b Cg NPUMEHSIOTCA TOMNLKO K TEMMOBLIM Npefenam AnsA CeT4aTku.

¢ MakcumaneHbIi NpeaensHeIA Yron BOCNpUATUSA Yy, AorxeH BbiTe paBeH o,

MpumeyaHus

1 CywecTByeT OrpaHM4eHHOe KONUYeCcTBO CBEAEHUI O MOCNeACTBUSAX BO3AENCTBUA NPOAOIIKUTENBHOCTBIO MEHEE
109 ¢ npy anuHe BonH ke 400 1 Boiwe 1400 HM. MOW ons TakoW ANUTENBHOCTW W3MYYEHWS U ANWH BOMH Gbinu
nony4eHsl NyTeM pacyera MOLWHOCTU U3nyYyeHus NMbo 0BMyYeHHOCTH M3 MOLLHOCTM U3MNYYEHUA UMM 3HEPreTUYecKoro
uanyyeHus, nogasaemoro npu 102 ¢ ona onuHbl BonHbl MeHee 400 1 Gonee 1400 HM.

2 AnepTtypHble guadparMel npvBegeHsl B Tabnuue 10, a orpaHvumnBatollme aneptypel — B Tabnvue A.4.

3 B dopmynax, npegctaBneHHblx B Tabnuuax 3—8 U gaHHbIX NpUMeEeYaHusix, OfVHA BOMHbl BblpaXeHa B HaHo-
mMeTpax, ANUTeNbHOCTb M3Ny4eHus t — B ceKyHOax, o. — B MUNnuMpaguaHax.

4 [Ins onnTENbHOCTU M3MyYeHNUs, KoTopasi NPUXOAWTCS Ha 3HaYeHns B rpaHuuax uHTepeana (Hanpumep, 10 ¢), B Ta-
Bnvuax 3—8 nNpumeHsoT HWKHKUWA Npeden. Korga Ha rpaHuuax uHTepeana (To ecTb He MPUMEHWUTENBHO K YPaBHEHUAM
B IBHOM BMAE) UCMOMNb3YETCA CUMBOI «<», 3TO 3HAYWUT «MeHee Nnbo paBHO». [py yCTaHOBNEHUW OWANA30HOB OUHbI
BOMHbI AMANa30H ANMUHbI BOMHBI Ay — A, 03HAYaeT Ay S A < A,

max [C YHETOM nepeyncnenns c) 4.3].

5.4 leomeTpVA U3MepeHUn

5.4.1 O6wme NnonoxeHnn

[nsa onpegeneHnsa 4ONYyCTUMOro M3Ny4YeHuss NpegycMOTPeHbl ABa YCIOBUA uameperus. Ycnosue 1 npu-
MEHSIIOT NS AMWH BOJIH, NPU KOTOPbIX HabnigeHe KoNNMMUPOBaHHbIX MYyYKOB C MOMOLLbI TerneCKoNUM4ecKon
ONTHKKM CMOCODOHO YBENUYMTb OMAcHOCTb. YCrnoBue 3 MpUMEHSIIOT K HEBOOPY)XEHHOMY rnasy. [1na namepeHus
MOLLHOCTW M 3HEPIUKM CKAHWPOBAHHOMO NAa3epPHOro U3Ny4YeHus 4ONYCKaeTCa UCNONb30BaTh TOMNbKO ycrnosue 3.

Mpy knaccudpukaunmu nasepHbIX W3Oenuin, npegHasHavYeHHbIX AMs WUCMONb30BaHUA WCKIMIOYUTENbHO B
MOMELLEHWUSIX U MPW YCNOBKUSIX, KOTAa HabnogeHne B Ny4Yke ¢ NOMOLLBID TeNEeCKONMYeCcKon ONTUKK, TakoW Kak
BuHOKNK, He aBnsieTca 060CHOBaHHO NPOrHO3UPYEMbIM, YHeT ycrnoBmsa 1 He TpebyeTcs.

MpumevyaHue — YcrnoBue uamepeHus 1 Taike BKMOYaeT B cebA OLEHKY M3NyYeHUs, JONYCTMMOro M Ha-
BbnogeHns ¢ ONTUYECKMM KOMMOHEHTOM, obnajawllyMM ManbiM yeenudeHvem. HabniogeHne ¢ NOMOLLBH ONTUYECKUX
KOMMOHEHTOB C CUNbHBIM YBEMWYEHWEM, KaKk, Hanpumep, BONOKOHHO-ONTUYecKue cuctembl, perynupyet IEC 60825-2.
OrpaHun4deHne cxembl knaccudmkaumm onucardo B C.3, rae nepeducnsanTca cny4dau, Npy KoTopbix MOXeT noTpebosartbea
[ONOMHUTENBHBIA aHanu3 pUCKOB U NpegynpexaeHvs. B npegsiayumx pegakumsx IEC 60825-1 ycnosue 2 6b1no ucnonbs-
30BAHO KaK YCNOBME «YBENUYUTENBHOIO CTEKNAY.

Cnepnyet npyMeHATE Hanbonee orpaHUYMBalOLLIEE M3 COOTBETCTBYHOLMX YCNOBUIA uaMepeHusa. Ecnu ca-
MOE OrpaHuuMBalLLEee YCroBUE He SBMSETCS OYMeBWMAHBIM, OLeHKe noanexar oba ycnoeusa. [nsa knaccor 1M
n 2M oba ycnoBusi Bcerga noanexaT OLEHKe.

YCTaHOBMEHbI ABE CXeMbl OLIeHKU:

a) cTaHOapTHBIN (YNPOLLEHHLIR) METOA;: UCMbITaHWe Ans Lenen knaccudgurkaumm npoBogAT Ha hMKCUpO-
BaHHOM paccTosHuM (cM. Tabnuyy 10) N0 OTHOLLEHMIO K TOYKe KOOPOWHAT, KoTopas Kak mpaBuio onpegenser-
cs (cm. Tabnuuy 11). [Ina Takow ynpoLleHHOW oLeHKn He TpebyeTca onpenenaTb YrioBOW pasMep BUAUMOro
UCTOYHMKA, MOCKonbKy Cg (CM. Tabrmuy 9) NpUHUMAOT paBHbIM eQuHULE;

b) ons nanyyeHus ¢ onHamu BOMNH B onacHon ans cetyartku obnactu ot 400 po 1400 Hm, korpa MNAN
yBenuynsaetca Ha napametp Cg co 3HadYeHnamn Goree 1 Ansa NpOTAXKEHHbLIX UCTOYHMKOB, HeobXxoaumo oLe-
HMBAaTb Knacc uagenusi (To ecTb CpaBHMBaTb 3Ha4YeHWe JOMYCTUMOTO M3MyYeHuss ¢ cooTBeTcTBytowmmM MAON)
B Hanbonee orpaHnYMBaloLLemM NooxXeHu B nyyke. BTopoit meTog AensieTcs Gonee CroXHbiM B OTNK4YMe oT
CTaHOapTHOWM OLIEHKMW, NPEACTaBMNEHHOM B NepeYucneHnn a), O4HaKko Ans NPOTSXKEHHbIX UCTOYHUKOB OH MOXET
obecne4nTb Bonee BbICOKME 3HAYEHUS OOMNYCTUMOIO U3MyYeHUs.
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MpumeyaHue — Hanbonee orpaHuM4MBaloLLEE NONOXEHWE BO MHOMMX CNy4asx HaxogUTCs He Ha PacCTOAHWM
100 MM OT KOHTPOMBHON BA30BOW TOYKKW, UCMOMNbL3YEeMON ANs OUeHKW, a danblwe. OnpeaeneHne yrnoBoro pasMmepa euan-
MO0 UCTOYHKMKA Ha paccToaHMU B 100 MM OT KOHTpOrbHOW Ba30BOM TOYKWU B TAKUX criydasax npusoauno 6.l k MO, npeBkl-
watowmm MNAK, yctaHoBneHHbIM B Havbonee orpaHuynBaloLLEeM NonoXeHUu.

Ecnu ctanpgapTHasa (ynpoleHHas) oLeHKa NpUBOAUT K HEOBXOAMMOWN KnaccudUKauuy, NomnHy oUeHKyY
NPOTAKEHHbIX UCTOYHMKOB (CM. 5.4.3) fonyckaeTcs He NPOBOAUTL HECMOTPSA Ha TO, YTO (DaKTUYeCKUA MCTOY-
HUK MOXeT BbITb NPOTAXEHHbIM, a hakTu4ecknii koabduumeHT Cg MoxeT 6biTh Gonee 1, Torga kak Hanbonee
orpaHuYKMBaloLLee NonoXeHue oTNnYaeTcs OT NONOXKeHWs, ykasaHHoro B Tabnuue 10.

n punMmedvyaHune — Ecrnin nctoyHmMkomM sBnsieTca DT,EleJ'lebIﬁ .I'IaBeprIﬁl Anoa Ui OH BblAAaeT KOJ'II'IHMHPOBEHHI:!I‘/‘I
naaeprlﬁ ny4yokK, ynpouweHHaaA (CTaH,EI,apTHaFl) OUEeHKa, Kak npaBuino, ABNAETCA no,qxo,qnu.geﬁ, TO ecTb oHa obecneuneaet
pe3ynbraTtbl, pABHOUEHHbIE METOAY NPOTAXEHHOIO NCTOYHMKA B COOTBETCTBUK C ONMCaHWEM B 54.3.

5.4.2 CtaHpapTHasa (ynpoleHHasn) oueHKa

PaccTtoanusa, npuBegeHHble B Tabnuue 10, npumMeHuMBl 4N yNPOLLEHHOTO MeToaa:

- 0N UCTOYHUKOB C AnMHamu BonH meHee 400 Hm 1 bonee 1400 HM;

- ecrnv KoathmumneHT Cg 3afaH Kak paeHbli 1;

- 0na hOTOXMMMYECKOro nNpegerna NoBpeXaeHns cetyaTkin Co 3Ha4YeHusaMM Da3oBOro NpoMeKyTKa Bpe-
meHn bonee 100 c, Korga yron BOCAPUATUS MPWU M3MEPEHWW He OrpaHuYeH (To ecTb Mo KpaiHeih Mepe He
MEHbLLE YIMOBOro pasmMmepa BUGUMOTO UCTOYHUNKA);

- AN Apyrnx Npeaenos, He ABNAILWUXCS HY (DOTOXMMUYECKUMMW, HA TEMMOBLIMU (TO €CTh HE 3aBUCSLLNX
ot Cg) npegenamu noBpexaeHus cet4artkm (takumu kak MNOW knacca 3B).

PacctoaHus, ykasaHHble B Tabnuue 10, onpenenswTcsa B KA4eCTBe pacCTOAHWMS OT OMOPHOW TOYKM, Ne-
peYucrieHHblx B Tabnuue 11.

Tabnuya 10 — OuameTpbl anepTypbl M3MEPEHUA U PACCTOAHNA M3MEPEHUA AN CTaHOAPTHOM (YNPOLLEHHOW) OLLEHKK

Ycnoswe 3.
MpumeHsieTcs npu onpegenexduu obnyyeHHOCTH
HEeBOOPYXEHHOrO rnasa, cnaboysennynBarLLmx
yBENUUYNTENbHBIX NPUOOPOR U OT CKAHWPYHOLLMX
ny4KkoB

Ycnoswe 1.
[MpumMeHsieTcs K KONNUMMUPO-
BAHHOMY My4Ky, KOrAa, Hanpu-
Mep, Teneckon unu BUHOKNb
MOryT YBENNYUTb ONacHoCTL?

Ycnosue 2.
MpumeHseTcs K
ONTOBOMOKOHHbBIM
cucTemam CBA3N,

AnepTtypHas T cm. [EC 60825-2 Ane )
i pTypHas gvadparmalorpa PacctosaHwne,
’D'HMHa BOMHbI, HM ﬂ'maﬁ[ﬁrma’ MM HUYMBaLWaa aneptypa, MM MM
Menee 302,5 — — — 1 0
Ot 302,5 go 400 7 2000 — 1 100
Ot 400 go 1400 50 2000 Cwm. npumedaHue 1 T 100
B5.4.1
Ot 1400 po 4000 7x 2000 Cm. npumedarHne 1 | 1 anat<0,35¢c 100
ycnoswve 3 B5.4.1 15688 pna0,35c<t<10¢c

35anatz10c(tBC)

OT 4000 po 10°

1anat<0,35¢c 0
15688 pna0,35c<t<10c
35onatz10c(tBC)

Ot 10° go 108

11 0

aycnosue 1 He NPUMEHART AnAa Knaccmcbmau,mm Nna3epHbIX nagenunn, npegHa3Ha4YeHHbIX O4na MCNonb30BaHWA TOMNb-
KO B NOMELLEHMAX M Korga HabnogeHve B ny4yKe C NOMOLWEBKD TENEeCKONMYECKON ONTHMKK, TaKoW Kak BUHOKIK, He ABNsA-
eTtcs oBbocHoOBaHHO NPOrHoO3npyemMbim.
M pumMmedaHne — OnucaHwna nog 3aronoBkamun «YCrnoBue. .. » ABMASKTCA TUMNOBLIMA cnyvyaaMKn, npenctaeneHHbl-
MW TOMBbKO And MHopMaunmr, U He ABNAKTCH UCKMHYUTENBHBIMMN.

Tatbnuya 11 — OnopHele ToOYkM AnA ycrnoeusa 3

Bupg n3penus

OnopHas To4ka

MonynpoBOAHUKOBLIE M3NyYaTENU (HanpumMep, nasepHsie
OVoAbl, CyneprioMUHEeCUEeHTHbIe AMoab!)

duanyeckoe pacnonoxeHne nany4yarwero aneMeHTa
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OkoH4YaHue mabnuubi 11

Bua wsnenus

OnopHas To4ka

CkaHupyemoe usnyyeHue (BKNOYaA CKaHUpyemble nn-
HeWHblE Nasephbl)

BepLunHa ckaHMpoBaHWs (ToYKa BpalLeHUs CKaHWPYIoLLero
ny4ka)

IvHeHbIN Nasep

dokaneHas To4Ka (BepLUnHa yrra BeepHoro ny4vka)

C BOMOKOHHLIM BbIBOOOM

BbiBOA BONOKHA

McTOYHMK pacceAHoro ceeta

ﬂOBE.‘pXHOCTb pacceuneartend

Opyrve

MepeTsxkka nyqka

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

MprumeyvyaHune — [N M3MepeHUiA COMAcHO YCNOBUIO 3: €CMK OMopHas To4Ka pacnonaraeTcsl BHyTPK 3aLlUTHO-
ro Koxyxa (To ecTb HeoCTynHa) Ha GonbLUeM paccToOSHUM OT BrviKalLLen ToYKK 4OCTyna Yenoseka, YeM paccTosiHue
namepeHus, ykasaHHoe B Tabnuue 10, namepeHuve crniegyet npoBoguTe B Bnvkaniien Todke gocTtyna yenoseka. [Ana
ycrnoeua 1 usmepeHus cnedyeT NPOBOAUTE Ha PACCTOSHUUM MUHUMYM 2 M OT Brivibkailuen TOYKW JOCTyna YenoBeka He-
3aBUCKMMO OT PaCcMONOXeHWs UCTOYHMKA.

5.4.3 YcnoBue OUueHKN NPOTAXEeHHbIX MCTOYHMKOB

B owanasoHe onuH BomH, onacHoM Ang cetyatku (ot 400 go 1400 Hm), gonycTumoe uanydenune v MAN
npu Knaccugukaummn JOMKHbl onpenenstees B Hanbornee orpaHMYMBaKLLEM NONOXKEHUN:

- Korga anga onpepenedus N yauteiBaeTcs sHaveHue Cs bonee 1;

- Korga aons onpegeneHnsa oTOXMMUHYECKOro npeaena noBpexaeHns ceT4aTkn y4nThiBaeTca JOoCTynHoe
B OrpaHW4eHHOM Yrne BOCMPUATUSA U3NYYEHME.

Honyctumoe unanydenne v MNAN (Cg) onpegensioTca BMecTe (TO eCTb 3T0 NapHble 3Ha4yeHus), B pas-
TNIUYHBIX MONMOXEHWAX BHYTPW My4Ka, a 3HAYeHUs, MonyYyeHHble Ana Hanbonee orpaHUYUBAaKOLLErO MOMOXKEHMWS,
WCMOnb3yTCA B LENAX onpederneHnsa knacca Uagenus. 3To 3HAYWT, YTo OOMYyCTUMOE W3nydeHue (KoTopoe
cpasHueaetca ¢ MAOW) n NN onpenenstoTea 4na 0AHOTO NONOXEHUSA B My4vke, TO eCTh YINOBOW pasMep BUauW-
MOT0 UCTOYHMKa 0. (a cnegoBarernbHo, Cg) onpenensieTcs B NONOXeHWU anepTypHOW aAuadparmel, KOTopas nc-
norb3yeTcs ANs YCTaHOBMEHWS A0ONYCTUMOro nanydYeHus. [ns ycnoBusa naMepeHnsa 3 nonoXeHne naMmepeHus
BO BCEX CNy4Yasx He JOIMKHO pacnonaratbesi brnivxe, Yem pacCcTosHWE U3MEPEHUs AN YNPOLEeHHON OLEHKHN,
a ons ycnoeus 1 MECTO U3MEPEHUSA HEe [OMKHO HAXOAUTLCS Aanblle 2 M oT Brivkallen ToUkM 4OoCTyna Yeno-
BeKa K uzgenuio u bonee 4yem Ha 2 M OT ONOPHORN TOYKK, NOAOOPAHHON ANA TOYEUYHOIO UCTOUYHUKA U3MEpPEHUS.
B cnyuae korga yron pacxoxaeHus nasepHoro ny4ka coctaensietr MmeHee 1,5 mpag, yrnosow pasmep BUAUMOrO
MCTOYHUKA oL MEHee o onpefeneHve OONyCTUMOrO M3My4eHUs MOXeT ObiTb BbIMOMHEHO NMPU YCMNOBMWSX,
yKasaHHbIX B 5.4.2.

min’

MpumeyaHnn

1 [lnA MCTOYHMKA pacCesHHOro CBeTa, Hanpumep, Korga nasepHbld My4YoK nagaeT Ha NPOnyCcKalowy MnnacTuHy,
paccemBaTens MOXHO paccMaTpuBaTh Kak MECTOMOMNOXeHWe BUMAMMOTO MCTOYHWMKA, a AuarpaMmma HarnpaBneHHOCTM W3-
nyyeHus B pacceMBaTene UCMNonbayeTcs Ansa onpegeneHvsa YrnoBoro pacnpegeneHus BMOUMOTO MCTOYHMKA [Ons meToda
OLEHKM HeCcTaHAapTHbIX Modenen cMm. nepevncnexve d) 4.3].

2 B HekoTOpbIx Bonee crnoXHbIX YCTPONCTBAX C HECKONBKUMWU UCTOYHUKAMU UMWY HECKOMNBKMMU (POKYCHBIMUW TOYKaMU
MOXKeT okaaaTkes Gonee uenecoobpasHbiM UCNOMNbL30BaTh Gonee CroXHyH TEXHWKY, TAKyH Kak TPACCUMPOBKA NMydeli.

3 [ns nasepHbIX W3genui, Uany4arnllumMx CKaHMpyRLMe My4Ykn, B 3aBMCMMOCTM OT COCTOSIHWMSA akKOMoZdauwuv npu
1N300paXKeHMM BUOMMOrO UCTOYHMKA CKaHWPYHOLWWIA NYYOK MOXEeT NPUBECTM K CKaHMpyeMoMy Mo ceTvyaTke uaobpaxeHuto
BUAMMOrO UCTOMHUKA, BbI3BAHHOMY OBWXKYLUIMMCS BUOUMBIM UCTOYHUKOM. ECnun ABWralolmiica BUOAMMBIA UCTOUHUK ByaeT
YYMTBIBATECA NpK KNaccudukauumn, To Knaccrudukauns N3nenua OCHOBLIBAETCH Ha METOAEe aHanu3a, OnMCcaHHoro 34ech
ANA NPOTAKEHHbIX MCTOYHMKOB (B OTNWYME OT YNPOLEHHOro aHanuaa TO4EYHbIR MCTOYHWMK NMPUHAT B KAYeCTBE HEMOABMXK-
Horo). [Buraiowmincs BUAWMBIA MCTOYHMK NOANEKUT OUEHKE, Kak onucaHo B nepedncneHnmn d) 4.3, ¢ y4eToM NOBTOPSALOLE-
rocs xapakrepa onycTUMOro MMMYMbLCHOIO U3Ny4eHns, oNpeaenaeMoro B COOTBETCTBYIOLLEM YITe BOCTIPUATUA.

a) [lnameTpbl anepTypbl

Ons ycnoeuin 1 1 3 npu onpegeneHnn JONYyCTUMOro U3nNy4eHWUst K YIroBOro pasmepa BUAUMOro 1c-
TouHuKa (06a onpepenstoTca B Haubonee orpaHUYMBalOLEM NONOXEHWUN B My4ke) HeobXxoauMo NCNomb-
30BaTb AMAMETPLI anepTypbl U MMHUMATNbLHBIE PACCTOAHUS M3MEPEHUs, yKka3aHHble B Tabnuue 10 (cMm. pu-
cyHku 1 m 2).
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Yrnosoi pasmep Kpymas aneptypHasi avacpparma
BMAWMOIO UCTOMHWKA

INuHza Kpyrnas onacdparma
nons 3peHus

Yron BocnpusiTus

Buanmbii

WUCTOYHUK AKTUBHaA obnactb

naTynka

PaccTtoaHve uamepenus r PaccrosHue
[0 n3obpaxeHus

PucyHok 1 — HacTpoiika namepeHusi ¢ orpaHu4eHueM yrna BoCnpusaTUS MyTeM NpoeLupoBaHisa BUAUMOTO UCTOYHUKE B
NNocKocTL NONeBoN guadparmMel

Kpyrnasa guadcparma
nons 3peHus

Kpyrnas aneptypHas
Anadparma

W cTOYHMK Yron BocnpusiTus

s
AkTnBHas obnacrb
nartuvka
Paccrosinne namepeHus r
I 1
MpumeyaHune — Ecnn BUOMMBIA UCTOYHWK HEOOCTYNEH, AaHHYK HACTPOMKY HE MPUMEHSIOT.

PucyHok 2 — HacTpoiika M3aMepeHust ¢ orpaHnYeHneM yrna BocnpuaTva nyTem Brmakoro pacnonoxeHns K BUUMomy
VUCTOYHUKY KPYrmoW anepTypbl UNWU Macku (BbICTyNarLWen B ponu noneeon anadgparmbl)

b) Yron Bocnpuatus

Yrnom BOCMpUATUA ABMSAETCS Yromn, CTArMBaeMbid AnaMeTpoM rnorneson gnadparMel M3 TOUKU B LeHTpe
MWH3blI Ha pUCyHKe 1 (Ons ManbiX YrMoB), UMK OTHOLLEeHWe AuameTpa MnonesBor auadparmbl K pacCTOSIHUIO
MEXAY UCTOYHMKOM M AaT4YMKOM (CM. pUcyHOK 2). Heobxooumo y4MTeiBaTh NoTepu, 06ycnoBneHHbIe NMMH30M.

[nsa ycnoBua 3 yron BOCMPUATWMA B LENsAX onpegeneHus AonycTUMOro npegena vanyYeHus OOonXeH
ObITb HVXE, YeM ykaszaHo B nepevuvcneHusax 1) n 2). Aina ycnoeus 1 yron BocnpusiTusa onpependeTcs nytem
AeneHns 3HavYeHUn, ykasaHHbix B nepevmcneHuax 1) n 2), Ha koapdpuumneHT 7.

1) ®oToxumudeckue npegens! NOBpexX4eHUs CeTYaTKu

[na oueHKM NCTOYHUKOB C TOYKW 3peHus hoToxumudeckoro npegena (ot 400 go 600 Hm), B Tabnuue 12
npegcTaBneH npeaerbHbIi Yron BOCNpUATUA Toh-

Tabnwuua 12 — NpegencHblid yron BOCNPUATAS Yoh

AnuTeneHOCTL M3NyYeHus, ¢ Ypn ANS YCNIOBUS 1, Mpag Yph ANA YCNOBUS 3, mpag
10 <£t=<100 1.6 11
100 < t< 10% 0,16t 95 1. 488s
104 <t<3-104 16 110
31
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Ecnu yrnosoii pasmep NCTOYHWKa o GonbLUe 33aHHOTO NPeaenbHOro yrma BOCNPUSTUSA Y,p,, TO yron Boc-
NPUATMS AOMKeEH BbiTh He GonbLUIe 3HAaYeHNNA, 3a4aHHbIX ANS Y,,. Ecnn yrnosoi pasmep UCTOUHMKA MeHbLIe
3a7aHHOTO NPEAENbLHOTO yrna BOCMPUATHS Yy, TO YroN BOCMPUATUS JOMDKEH MOMHOCTLIO OXBaTLIBATE 3aTpar-
BaeMblil UCTOMHWK W HE JOMKeH OblTb 06A3aTENLHO XKEeCTKO onpeaeneH (To ecTb Yron BOCNPUATUA HE OOMKEH
BbITb OrpaHuyeH th)-

MpumedaHune —[Ina OTAENBHbIX NICTOUHUKOB, TAE O < Yy, AONYCKAETCA He NPOBOANTL U3MepEeHUe G NOMOLLbIO
onpefeneHHoro, YeTko 06o3Ha4YeHHoro yrna BocnpuaTng. [Ins TouHOro onpefenerHns yrna BOCNpUSATUS: Yron BOCTIPUSATUS
MoXeT BbITe OnpeaeneH NyTemM NpoeLnMpoBaHva UCTOYHWKA Ha OrpaHuYuBaloLLyio anadparMy Mnu Macky MCTOYHMKA (no-
nesyo anadparmy), cM. pucyHku 1 1 2, COOTBETCTBEHHO.

2) Opyrve npegenbl NOBpeX4eHWs ceTyaTku

Ons namepeHnss U3ny4eHusl, nognexallero cpaBHeHUKD ¢ npegenaMu NoBpPeXJeHWs ceTyaTku, 3a Uc-
KItodeHneMm (hoTOXMMUYECKUX NpeaenoB, Yron BOCNpUATUS JOMKEH MNOMHOCTBIO OXBaTbiBaTb 3aTparnsaembin
WCTOYHUK (TO ecTb BbiTh KaK MUHUMYM TakuUM ke DONbLUMM, KaK U YrMOBOW pa3Mep UCTOYHMKA o). [1pu 3TOM
ECMN O > O, NMPEAENbHBIM YITOM BOCNPUATWS SBRSETCH o,,... B Nnpegenax guanasoHa 4MWHbI BOMHbLI OT
400 go 1400 HM Onst OLEHKU BUAMMOIO WCTOYMHMKA C HEMPaBUIbHBIM Npodunem uany4eHus nzobpaxeHus
BMOWMOrO MCTOMHMKA (MPOMMib MCTOYHUKA U3MYYEeHUs), HANPUMEpP COCTOSLLMM W3 MHOXEeCTBa TOYeK, yron
BOCMPUATUA LOIIKEH BAPbMPOBATLCA B ANANA30HE Oin S ¥ S Opgx [CM. Nepeuncreqne d) 4.3].

6 TexHn4yeckue TpeboBaHUA

6.1 O6wure nonoxeHusa 1 MmogudMKaLum

B 3aBMCMMOCTM OT knacca, K KOTOpOoMY BbinM OTHECEeHbI NasepHble M3aenus Npou3BoauTeneM, B HUX
OOMKHbI BbITh BCTPOEHLI aneMeHThl, obecnedynsatollmne GesonacHocTb. TpeboBaHUs K HUM NpUBEaeHbl B 6.2—
6.13. MNpounsesoanuTens AomkeH obecneynTs, YTo6bl NepcoHan, OTBETCTBEHHbIN 3a KnaccudUKaLM nasepHbIX
W3Aennid U CUCTEM, MPOLLEN NOATOTOBKY COOTBETCTBYHOLLErO YPOBHS, MO3BOMSAOLWY €My MOMHOCTLI MOHU-
MaTb 3Ha4YeHWe CxeMbl Knaccudukasum.

Ecnv Mmogndukauma paHee knaccuuLnMpoBaHHOIo NasepHoro U3genus satparmeaet nobble ero acnek-
Tbl paboTbl UK LeneBbiX hYHKUWUA, paccmaTpuBaeMble B paMKax HAcTOALEero cTaHgapTa, NULO UMK OpraHu-
3auua, BbLINOMHAKLME Takyld MOAUMUKALMIO, HECYT OTBETCTBEHHOCTL 3a obecneveHne NOBTOPHOW Knaccu-
dhvKaLuM U NOBTOPHYH MapKUPOBKY Na3epHOro Uagenus.

I punMmevyaHne — TBpMMH «MO,EIMCDMI{aLlMH» orpaHnyeH MaMeHeHWAMNK, KOTOpbIle MEeHAKT KJ'IaCCMCbI/IKaLI,I/IIO nnu
COOTBETCTBME HACTOALWLEMY CTaHOAPTY.

6.2 3aWNTHBLIA KOXYX

6.2.1 O6GwWwme nonoxeHun

Kaxzoe nasepHoe n3genune AomkHO BbITb OCHALLEHO 3alMTHBIM KOXYXOM, KOTOPbIN NPU PACNONoKeHun
Ha CBOeM MecTe npefoTBpallaeT AOCTYN YenoBeka K NasepHOMY M3Ny4eHuto (B TOM YUCEe K OTKINOHEHHOMY
manyJyeHuto nazepa) c MNAW, npeeeiwatrowum MOV gns knacca 1, 3a UCKNOYEHWEM CUTYaLMIA, KOrga OOCTYN
4yenoBeKa HeobxoauM ANS BbIMONMHEHUA DYHKUUA U3aenus.

Korga knaccudpmkaumnsa nasepHoro n3gennss OCHOBaHa Ha npefoTBpalleHun JocTyna YenoBeka K 1any-
YEHMWI0 NasepHoro M3nenus knacca 4 (Hanpumep, yCTaHOBKWU NasepHoi o6paboTku), 3alLNTHBIA KOXYX O0MKEH
BblAepXUBaTh BO3AENCTBUS NPy 00OCHOBAHHO NPOrHO3UPYEMbIX YCIOBUSAX eOUHUYHOro oTkasa (cm. 5.1) bes
BMeLlaTenscTBa Yenoseka. Ecnm pasmep 3aMTHOroO KoXyxa gonyckaeT 4ocTyn vyenoseka, cMm. 6.13.

Mpy TexHU4YeCcKoM OBCMyXMBaHUKU NasepHbIx uagenui knaccoe 1, 1C, 1M, 2, 2M unn 3R gonxkeH 6biTh
WCKIMOYEH OOCTYN YenoBeKa K NasepHOMY M3My4vyeHuo ypoBHen knacca 3B unu 4. MNpu TexHudeckom obeny-
XMBaHWM NasepHbIX n3genuii knacca 3B gomkeH BbITh UCKIKOYEH OOCTYN YernoBeKa K NTa3epHOMY U3MyYeHUH
YpOBHeW knacca 4.

6.2.2 CepBucHOe obcnyxuBaHue

[eTtanu 3aWmnTHOro KOXyxa NasepHoro u3genus (BknoYas U3genust co BCTPOEHHBIM Nasepom), KoTopble
MOTYT BbITb CHATHI UMK MepecTaBrneHbl ANs BhINONHEHUS CEPBUCHOTO 0BCMyKMBaHWUA, YTO obecneynTt gocTyn
K NTa3epHOMY U3MYy4YeHUI0 C NMpeBbileHneM npegycmoTpeHHoro MO, 6e3 BoamoxHocTy BrniokupoBku (cMm. 6.3),
OOIMXHbI BbITh 3aMKCUPOBAHBI TakuM 0B6pazom, YTobbl BbINO HEBO3MOXHO CHATL UMW NepecTtaBuTb 6e3 uH-
CTPYMEHTOB UITK cneumnanbHbIX MpUcnocobneHui.

32
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6.2.3 CbeMHan nasepHas cuctema

Ecnn nazepHas cuctema MOXET BbiTb M3BNeYeHa M3 3alUMTHOTO KOXYXa, a ee 3KcnnyaTalnsa BO3MOXHa
NPy NPOCTOM MOOKITKYEHWUN K 3MEKTPUYECKON CETU UMK aKKyMynsaTopy, TO NasepHas cucteMa LOMKHa yOoB-
neTeopAThb TpeboBaHUAM U3rOTOBUTENSA COrMAacHoO pasgenam 6 U 7, B COOTBETCTBUM C e KIaccom.

6.3 NaHenwn gocTtyna

6.3.1 lns naHenen gocTyna v 3allMTHbIX KOXYXOB OOMKHaA BbiTb NpeaycMoTpeHa 3alluTHast Brnokupos-
Ka npu cobniogeHun cpasy AByX CrefyLnx YCNoBWUA:

a) naHens AOCTyna nNpegHasHadeHa AN CHATUSA UMW NepecTaHOBKM BO BPEMS TEXHUYECKOro obCmyKu-
BaHWA UMK IKCNNyaTayuu;

b) cHATWME unu nepecTtaHoBKa NaHenun 4oMkHbl 0becnevyrMBaTe AOCTYM K TAa3epHOMY U3IMYyYEHUD YPOBHEN,
OTMEYEeHHbIX 3HaKoM «X» B Tabnuue 13.

MpMeHNMOCTb 3alUTHON BNOKMPOBKKM OTMEYEHa 3HAKOM «X» COrMacHO HWxkKeykazaHHow Tabnuue 13.

Tabnuya 13 — TpebopaHuA K 3aLLMTHOW DNOKMPOBKE

ypOBHM M3ﬂy‘-|eH|ﬁF|, KDTOpb}e MOryT 6b|Tb ,L\OFIyCTI/IMbI B rlpOLleCCe N Nocne CHATUA nNnaHenu
Knace uanenus [0CTyNa, NPy OTCYTCTBWM UM UTHOPUPOBaHNI BNOKMPOBKM
1.1M 2. 2M 3R 3B 4
1,1M. 1C — — X X
2. 2M — — X X
3R — — — X X
3B = - — X X
1 — _ _ X X

CHATMe nnKn oTKpbITUE 3abNOKMPOBaAHHOW NaHenu nasepHoro nagenua knaccos 1, 1C, 1M, 2 n 2M He
OOMKHO NMPUBOAMTE K M3Ny4eHno Yepes obpasoBaBlueecs oTBepcTue ¢ npeeblweHmem MOWM knacca 1M nnu
2M, B 3aBUCUMOCTW OT NPUMEHEHMA COMMacHO ANMHE BOSHbI, 3@ WCKITIOYEHMEM CNyYaeB HapyleHWus Brnoku-
POBKWM MOCME OTKPbITUS naHenun. CHATWE WK OTKPbITUE 3abnoKMpoBaHHON NaHenu Na3epHoro N3genus Knac-
coB 3R, 3B unu 4 He JOMKHO NpUBOOWTL K M3My4YeHUD Yepe3 00pa3oBaBLUEeca OTBEPCTUE C NPEBLILLEHUEM
MOV knacca 3R, 3a ucknoueHnem cny4yaes HapyLleHWs BrnoKMpOBKK Nocrne OTKpbITUS naHenu. [Npu Hapyle-
HUKM BNOKNPOBKU MOXeT 0bpa3oBLIBATLCA MOLLHOCTL/3HEPrUa nasepa bonee BbICOKOro Knacca.

MpumeyaHue — WanyyeHue Boiwe MNMON knacca uzgenus, npegnonaraemoro Bo BpEMS SKCNNyaTauum, MoXeT
cTaTb NPUYUHOI NOBLILLEHWS Knacca nanenus. Nanyyenne eoiwe MNOW knacca wagenus, npegnonaraemoro Bo BpeMs Tex-
HUYEeCKOro 0BCny»KMBaHUA, MOXET NOBAUATL Ha Knaccudukauumio nagenus (cm. 6.2.1).

HeobxoauMocTb 3alwmMTHON BrokMpoBky oBycnoBneHa Tem, 4To oHa crnocobHa npegoTepaTuTh AOCTYN K
YPOBHSAM U3NYyYeHMs, OTMEYEHHbIM 3HakoM «X» B Tabnuue 13, npu cHAToM naHeny. Camonpou3BonbHas nepe-
HacTponka GrNOKMPOBKM He O0IMKHA aBTOMaTUYeCKM BOCCTaHaBNMBaTb 3Ha4YeHWs Bbille npumMmeHuMoro MOW
cornacHo Tabnuue 13. 3Tk BNOKMPOBKW OOMKHBI COOTBETCTBOBaTL TpPeboBaHMAM NPYMEHUMOro cTaHgapTa
©esonacHocTu npogykuun IEC (cm. pasgen 1).

TpeboeaHus 5.1 kacaTenbHo 06OCHOBAHHO NMPOTrHO3UPYeMbIX YCNOBWUI €AVHUYHOTO OTKa3a Takke pac-
NPOCTPaHATCA Ha 3allUTHbIe BNoKNPOBKN.

6.3.2 Ecnu npegycMoTpeH MexaHu3M HaMepeHHOoro CHATUSA GNOKMPOBKM, MPON3BoAUTENL Takke 0bs3aH
NpefocTaBMTb COOTBETCTBYHOLME MHCTPYKUUK Mo BesonacHbiM MeTogam paboTol. MNpu Bo3BpaTe naHenu fo-
CTyna B UCXOQHOE MONOXEHWE He AOMKHO NPOMCXOANTb CHATME BroKMpoBKK. VIcknoveHne aaHHoro Tpebopa-
HUA OOMyCKaeTCs, TONbKO eCcnv BbIBOp CEPBUCHOTO pexmnmMa «CHATUE BroKUpPOBKM» aBTOMATUYECKN U30NUpyeT
nasepHbIA NYYOK 1 NpegoTBpallaeT aBToMatuyeckoe Bo3oGHoeneHue paboTel nagenus. [JaHHoe UCKNYeHne
Takke TpebyeT Hanuuusa GNokMpyeMoro nepeknyaTens pex1umMoBs paboThl U PyYHOTO CHATUSA GNOKMPOBKA Ans
MCMONbL30BaHUS NMy4YKa.

CxeMa BrioKMpOBKM HU MPU KakMx 0BCTOATENLCTBAX HE JOMKHA ObiTb CKOMMNOHOBaHa (MOCPEACTBOM KOH-
TakToB pene ONOKWPOBKM MW OPYrMMUW cpedcTBamMu) Tak, |YToDbl Jaxe B peXume CHATUA DMOKWPOBKW, MpW
3aKpbIBAHMK KPbILLKK, CMCTEMa aBTOMaTUYECKM BO3BpaLlanack kK HopmaneHoW paboTe (yCTpaHsis BEposiTHble
«4ononHUTenbHble GesonacHblie» NPeanonoXeHnsa O NaHeny Unu asepue).
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BriokvpoBka gomkHa 4eTKo COOTBETCTBOBATbL MapKkupoBke, ykazaHHon B 7.10.2. Micnonb3oBaHue yHKUUK
CHATWA BNOKMPOBKM AOMMKHO CONMPOBOXKAATLCA YETKAM BM3yanbHbIM UMK 3BYKOBbLIM NPEaYNPeXaeHNeM — Kaxabli
paz npu BKMKYEHMW NUTAHWUA UMW HEMOMHOM paspsae baTapen KOHOEHCATOPOB, HE3ABWCUMO OT TOrO, CHATA UMK
HET naHenb JocTyna. BuayanbHele NpegynpexaeHns OOMKHbI XOPOLLO NPOCMAaTPUBATLCS CKBO3b 3aLLKTHBIE OYKM,
cneluansHO NpedycMOTPEHHbIE UMW NpedHAa3HaYeHHbIe Ana ANWH BOINH JONYCTUMOro NasepHoro U3nyyeHus.

6.4 INCTaHUMOHHbLIA GNOKNPOBOUYHbLIA KOHHEKTOP

Kaxxgas nasepHas cuctema knaccoe 3B 1 4 gomkHa BbiTh OCHALLEHA OUCTaHUUOHHBIM BrOKMPOBOYHBIM
KOHHeKTopoM. [Mpyn pasoMKHYTEIX KOHTaKTax pazbeMa AonycTUMOe U3fy4YeHue He JOMKHO B YCTAHOBMEHHOM
nopsigke npeebiwats MOW knaccoe 1M n 2M. 3T1oro He TpebyeTcsa Ans NOPTATUBHLIX, C aKKYMYMNATOPHLIM MU-
TaHueM, nasepHbix cuctem knacca 3B.

I pupMmeHaHne — I'Ipowsso,qmenm MOTYT BKIMKQYATE B KOMMIEKT NMOCTAaBKKU BTDpDFI KOHHEKTOP OnA OWCTaHumn-
OHHOM 6]'IDKVIpOBKVI, HE Tpe6y|0u.|,v1171 AKTMBHbIX ,D,Bl?lCTBMﬁ ana 3anycka yManydYeHud, ogHako Hanudue OBYX pa3dbeMOB B
n3genvun He ABnAaeTcA obszaTtenbHbIM.

6.5 Py4yHout cbpoc

Kaxpas na3epHad CcucteMa Knacca 4 nornxHa BbITb 060py,qosaHa PY4YHbIM CGDOCOM ansa BO30OHOBNE-
HWA OONYCTUMOTO Na3epHOro nany4eHnsa Kknacca 4 nocne npepbiBaHnA U3ny4eHUa B CBA3W C UCNONMb30BaHUEM
ANCTaHUWMOHHOIO BJ'IOKVIPOBO‘-IHOFO KOHHEKTOPAa WU OTCYTCTBUEM 3JTEKTPONUTaHUA aonbLue 5c.

6.6 YnpaBneHue ¢ noMoLlbLIO KNKO4a

Kaxpas na3epHasa cucTemMa KrnaccoB 3B u 4 ponxHa ObITh 060py,qosaHa nynsTOM ynpaerneHusa C Krnro-
yom. Knitou nonxeH BObITb M3BNEKaeMbIM, a Na3epHoe unanyveHue HegoCTYNMHbIM MPKU OTCYTCTBUK KNKOYa.

MpumevyaHme — B HacTosAem cTaHOapTe TEPMUH «KMIOY» MoApasyMeBaeT APYrve CPencTsa yrnpasneHus,
TaKWe Kak MarHUTHbIe KapThl, KOMBUHaUKWK WKWK POB, KOMNLIOTEPHLIE NAPONA U T. 4.

6.7 MpepynpexaeHne 06 UCTOYHUKE Na3epPHOro U3nNy4YeHUsA

6.7.1 Kaxxgas nazepHas cuctema knacca 3R B guanasoHe gnuHbl BornHel meHee 400 Hv 1 Bonee 700 HM,
a Tawke nasepHble cuctemMbl knaccos 1C, 3B n 4 gomkHbl yOOBNETBOPATL NpUBegeHHbIM TpeboBaHMsM.

6.7.2 B Tex cnyyasix, Korga nasepHasl cMcTemMa BKIIOYEeHa UMK NpoMcXoauT 3apsi] KOHOEHCATOPHbIX
Batapei MMNynNbCHOrO Nasepa, unu atv 6aTapen paspsKeHbl HE NOMHOCTLIY, YCTPOWCTBO ONOBELLEHNA AOMK-
HO nogaBaTb BWM3yanbHbIA MMM 3BYKOBOW curHan. Cuctema onoBelleHua AomkHa ObiTb 6e30TKaszHoW unm
aybnupytoweica. JlloGoe cpedcTBO OMNOBELLEHWs JOMKHO YEeTKO MPOoCMaTpPMBaTLCSA CKBO3b 3alMTHBIE QYKHM,
crieumarnsHO NpegycMoTpeHHble UK NpegHasHavyeHHble AN AMWH BONH SONYCTUMOTO Na3epHOro UanyyeHus.
YCTpoNCcTBa BU3yanbHOro ONoBELLEeHWSA AOMKHbI BbiTh pacnonoXeHbl TakuM o6pasomM, 4ToObl NpU MX NPOCMO-
Tpe BO34eNCcTBME Na3epHOro uanyveHus ¢ npesbilweHneM MNOW onsa knaccos 1M 1 2M 6bIN0 MCKMOYEHO.

6.7.3 Kaxgblii anemMeHT ynpasneHns u nasepHas anepTypa, KOTopble MOTyT HaX0AUTHLCS Ha PacCTOAHUK
2 m unu Bonee OT YCTPOWCTBA OMNOBELLEHNA 06 M3NyYeHWUU, JOMKHbI ObiTh OCHaLeHbl cOBCTBEHHBIM Nod06-
HbIM YCTPOWCTBOM. YCTPOWCTBO OMOBELLEHWUS OOIKHO YETKO MPOCMaTpPUBaTLCA U ObiTb CrbILLHLIM ANA TOro,
KTO HaxoguTca BBNM3u anemeHTa ynpaBneHusl Uy nasepHor anepTypbl.

I pumedvaHne — Tp86OBaHME K yKa3aTento Uany4yeHna Moxet BbITb YAOBNETBOPEHO Ha NOPTAaTUBHOM M3OeENnKn,
rae aneptypa U aneMeHTbl ynpaeneHnA pacnonoXxeHbl Brmako Opyr K opyry, korga oHo cHabxeHo HOpManbHO OTKNMHOYEHHbIM,
KpaTKOBpPEMEHHO BKMOHYaeMbiM Nepekntovatenem, DGECI‘IEHMBBI'DLLWIM YEeTKO BOCNpUHUMaeMyH UHOWKAUWKD N3Ny4YeHNA.

6.7.4 B mecTe, roe nasepHoe W3Ny4yeHWE MOXET pacrnpocTpaHAaTbCa nocpencTteoM Bonee 4Yem ofHOW
BbIXOOHOW anepTypbl, yCTPONCTBO BM3yanbHOrO OMOBELLEHWS AOMKXHO 0603Ha4YaTh BBIXOOHYIO anepTypy Unu
anepTypbl, B KOTOPbIX MOXET BO3HUKATL Na3epHoOe U3nydYeHUe, B COOTBETCTBUM C 6.7.2.

6.7.5 B cnyuyae nopratueHoro nagenus knacca 3R gna obecneyeHnsa UCnons30BaHUA M3NyYeHUs] BMe-
CTO MHAMKaTOpa U3Ny4YeHus nepeksoyarent JOMMKeH ObiTh HaXaT HenpepbIBHO, a8 He KpaTKOBPEMEHHO.

6.8 bnokupaTtop ny4ka unu atTeHioaTop

Kaxxpas nasepHas cuctema knaccoe 3B v 4 gomkHa ObiTb ocHaleHa ogHUM Wnu Bonee NocTosHHO
noocoeMHeHHbIMKM cpeacTBamMu ocnabneHus Mnn npepbiBaHUS M3NyveHWs (Hanpumep, BnokupaTop nydka,
aTTeHKaTop, ANeKTPUYECKUA PerynaTop Unu nepeknyatens). briokpatop nyyka, nepekniodaTens nubo at-
TeHaTop AOMKHbI BbITb CNOCOGHLI NpefoTBpallaTe 4OCTYN YenoBeKa K MasepHOMY M3MyYeHUo ¢ NpeBbllle-
Huem MNMOW ana knacca 1M unu 2M B cOOTBETCTBYIOLLMX CryYasx.
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6.9 OnemeHTbI ynpaBneHus

Kaxpgoe nazepHoe nsgenve JomkHO ObiTh OCHALLEHO 3aNeMeHTaMy yrpaBneHns, pacrnonoXeHHbIMN Tak,
4TOBbI NPU HACTPOWKE U DYHKLMOHMPOBAHWUM HE BO3HUKANO BO3AENCTBME NAa3epHOro M3ny4eHnsi Ha YenoBeka,
cooTBeTcTByHOWero knaccam 3R, 3B unu 4.

6.10 OnTnyeckue cpeacTea HabnwaeHUs

JTrobbie onTuyeckme cpeacTea HabnogeHWs, CMOTPOBOE OKHO UIMW 3KpaH AUCNIes, BXoasLMe B COCTaB
nasepHOro M3genus, OOMKHLI obecneynBaTh AocTaTouHOe ocnabneHue ApkocTu Bo M3bexaHue goctyna ve-
NoBeKa K nasepHoMy nanydeHuto ¢ npesbiweHnem MOV ansa knacca 1M. MNpu niobom npepeiBaTene unu nepe-
MEHHOM aTTeHKaTope, BMOHTMPOBAHHOM B OMTMYECKWe CMCTeMbl HabnaeHWsi, OKHO NPOCMOTPa UK 3KpaH
auncnnes, JOMKHbl ObITe NPegyCcMOTpeHbl CPeAcTBa AN NpedoTBpalleHns:

a) 4OCTyNa YenoBekKa K nasepHoMY M3ny4yeHuio ¢ npesbiwennem MNAW ana knacca 1M, korga npepbiBa-
TEMNb OTKPLIT UNK ocnabneHve N3MEHEHO;

b) oTkpbITMs NpepbiBaTENA UNKW KonebaHus atTeHwaTopa NpY BO3MOXHOM MPEBLILLIEHUM BO3AEACTBUS
nasepHoro uanydeHus NOW ona knacca 1M.

6.11 3awmTa NpuU cKaHUpPOBaHUMU

IlasepHble nagenud, npegHasHavyeHHble ANS reHepupoBaHUA CKaHWUPYIOLWEro Uany4eHusa 1 Knaccudgu-
LMpyemMble Ha 3TOW OCHOBE, HE AOIMKHBI B pe3ynsrarte 0TKasa CKaHUMPOBAaHWS UMW U3MEHEHWS CKOPOCTW UMn
aMnnuTyabl CKAHWPOBaHUS OTKPbIBaTh OCTYN YENOBEKY K TAa3epHOMY M3nyyeHuto ¢ npeseiweHuem MNMOW ans
HasHa4yeHHOro Knacca, 3a UCKNKYeHNeM Cryyaes, Korga BO34eNCTBME Ha YernoBeKa He siBngeTca 06ocHOBaH-
HO MPOTrHO3MPYEeMbIM 38 BPEMEHHON MPOMEXYTOK Mexdy 0TKaszoM W MOMEHTOM, Korga 3allura npu ckaHupo-
BaHUM COKpallaeT nany4eHune o yposHein Hmxe MW knacca nagenus (cm. Tarke 5.1).

6.12 3awmnTa gnA w3genun knacca 1C

MomumMo npepnonaraemMoro BO3AENCTBMSA Ha TKaHb-MULLEHL, u3genue knacca 1C He gonyckaeT OocTyn
YenoBeKka K NasepHoOMY nany4deHuto ¢ npeskillennem MOV ana knaccos:

a) 1 — npuy M3amepeHMn CornacHo ycroBuio 3;

b) 3B — npu nsmepenun no aneptype 3,5 MM, yCTaHOBNEHHOW HA PacCTOSHUM 5 MM OT M3ny4aTens ¢
©0KOBbLIM NepeMeLLeHWeM M3nydaTens, NPUMEHMMbIX NMPW OANUTEeNbHOCTU U3MYYeHKUs NoCne NOTepu KOHTaKTa.

PykoBogcTBo no TexHw4YeckuMm TpeboBaHMAM W HAL4EXHOCTU CPEeACTB 3alluThl NpeacTaBneHo B
IEC 61508, npn aTOM NOMHLIA aHanM3 MOXeT He noTpeboBaTbCs.

6.13 JocTyn BHYTpb

Ecnu 3awmTHbIN KOXKYX OCHaLLEH NaHenbio 4ocTyna, obecnednsaroLLen JOCTyn BHYTPb, TO:

a) fOomKHbl GbITe MpegycMOTpeHbl CpeacTBa, MNO3BOMAOWME NULY, HaXOOALWEMYCA BHYTPWU 3aLLMTHO-
ro Koxyxa, nsberate 0NacHoOro BO3AEWCTBUS Na3epHOro M3ny4YyeHUsa naszepHoro U3genusi, COOTBETCTBYHLLErO
knaccy 3B unu 4,

b) ycTpoicTBO onoBeLLeHNUst JOMMKHO BbITh PACMONOXEHO Tak, YTobbl obecneunBaTe Hagnexallee npes-
ynpexgeHne 0 NasepHOM WM3nyyYeHun, COOTBETCTByKLWeM knaccy 3R B guanasoHe ANuHbI BOMHbI MeHee
400 Hm n bonee 700 Hm nubo knaccy 3B unu 4 gns nyMua, HAaxXoAsLWerocs BHYTPM 3aLMTHOMO KOXYXa,;

C) MH)XKeHepHble CPeACcTBa AOMKHLI NPeaynpexaaTte O fnasepHoM uanydyeHnn knacca 3B unu 4 npm Ha-
XOXOEHUW BHYTPU 3aLLMTHOIO KOXYyxXa Koro-nubo nagenus knaccos 1, 2 unu 3R, korga goctyn BHYTPe BO Bpe-
Ms paboTbl ABNAETCHA HEOBX0AMMbLIM UNU 0BOCHOBAHHO NPOrHO3UPYEMbIM.

MpumedyaHue — MeTodbl NpenoTBPALLEHUA OOCTYNa YernoBeKa K U3MydyeHWo NPy HaxoXaeHW Nl BHYTPU
3aALUUTHOTO KOXYXa MOTYT BKINOYaTb UCMONb30BaHME YYBCTBUTENbHBLIX K JABNEHUD KOBPOB ANS nona, UHdpakpacHsble
OaTYMKA U T. .

6.14 YcnoBusa okpyxatoLen cpegbl

JlazepHoe uzgenuve OOMKHO COOTBETCTBORATH TpeboBaHuaM 6e30nacHOCTH, YCTAHOBMEHHLIM B HAcTo-
AllleM cTaHZapTe COrflacHO BCEM mpegnonaraembiM YCNOBUAM 3KCMyaTauuM, OTBEHaloWUM LenesomMy uc-
nonb3oBaHuio n3genusa. Heobxognmo y4nTeIBaTh crieqyoline hakTopbl:

- KMMMaTu4eckne ycrioBusi (Hanpumep, Temneparypy, OTHOCUTENbHYH BNaXHOCTh);

- BuBpauuno u yoap.
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B cnyyae oTcyTCcTBMA B OnpegeneHHoM ctaHgapte 6e30nacHOCTU NONoXeHUn ans nsgenusa Heobxoau-
MO MPUMEHSATL COOTBETCTBYOWMe nogpasgenst IEC 61010-1.

I punMevYyaHne — PaCCManMBaI-OTCFl TpeﬁOBaHMﬂ, OTHOCHALLMECH K SﬂeKTpOMarHMTHOﬁ COBMECTUMOCTH.

6.15 3awuTa oT ApYyrux BUAOB OMNacHOCTH

6.15.1 HeonTun4eckne BUAblI ONAacHOCTHU

[omkHbl ObITh BbINOMHEHbl TpeboBaHWS COOTBETCTBYIOLLMX NMPpaBui TEXHWKM Be30MacHOCTM nsgenus B
npouecce ero akcnnyarauum 1 B criyyae eqUHUYHOMO OTKasa B OTHOLLEHWW cneayoLwux (hakTopos:

- ANeKTpUYeckne onacHoCTw;

- n3bbITOYHas (BbICOKaA MNW HM3KasA) TemnepaTypa;

- pacnpocTpaHeHuWe orHa u3 obopyaoBaHms;

- 3BYK W YNbTPasByK;

- BpeaHble BELIECTRa;

- B3pbiB.

B cnyyae oTcyTCcTBMSA B ONpeneneHHoM cTaHaapTe 6esonacHOCTU NONOXKeHW ANA n3genua Heobxogumo
NPUMEHATL COOTBETCTRYHLWME nogpasgens IEC 61010-1.

M pumMmevyaHmne — Bo mHorux CTpaHax NpUMeHATCA HOPMbl KOHTPONA BpeOHbIX BELLECTB.

6.15.2 ConyTcTBylOLEe U3NyYeHue

3alUMTHBIA KOXYX Na3epHbIX U3OENUiA B YyCNOBUSAX ODLIYHOW 3KCNNyaTauum OOIBKEH 3allMlLaTh OT onac-
HOCTEN COMyTCTBYIOLLEro M3ny4yeHua (Hanpumep, ynbTpaduoneToBoro, BUMAMMOrO, WMHdpakpacHoro). [Npu
3TOM, ECNKN €CTb NPeanonoX)eHne, 4To JONYCTMMOE COMYTCTBYIOLLEE M3NyYeHne MOXKET ObiTb ONacHbIM, 3Ha-
yeHus MB nasepa moryT npuMeHATLCA ANA NOoTeHUMansHOW OLEHKW TakoW ONacHOCTM.

6.16 Cxema orpaHM4YeHUA MOLHOCTH

|_|plf'l NCNONb30BaHUW CXeMbl OrpaHn4eHnAa MOLWHOCTK Na3epHOro Uany4YeHuna ona orpaHUYeHnsa anekTpu-
YEeCKOW MOLLHOCTH na3epHoro n3genunAa c Tem, 4TOObI I'ILIVI o603Ha4yeHHOro Knacca nasepa He Bbino npesbl-
LWEHO NpK aKCcnnyaTtauyunn, Takada cxema OOJKHa OrpaHn4YmBaTh U3anydeHue npu oBocHOBaHHO MPOTrHO3NpyeMblX
YCNoBUAX eJUHUYHOTO OTKa3a, y4UTbiBaA TakXXe TeMnepaTtypHyr 3aBUCUMOCTb yCTpOPICTBa.

MpumMmeyaHue — 370, Kak NpaBuUo, NPMMEHAETCH K NasepamM ¢ NOoMynpoBCAHUKOBLIMU AMOAAMU, B KOTOPLIX
BbIBpoc Toka MoxeT o6pa3oBbiBaTh n3nydexuve Beiwe MNAOW. PekomerngoBaHHeie paboyve napaMeTpel ANs AMoAHbBIX nase-
poB (HanpuMep, TOK ¥ TEMMNEPATYpa), Kak NpPaBuno, HaXxoOsTCA 3HAYUTENBHO HKE YCUIEHUSA B PEXUME HACLILWEHWA ONS
obecneyeHnsi XOPOLUMX CNeKTPanbHbIX XapakTepucTuK. Takum oBpasom, 3HaYMTENbHOE YCUIeHWe NasepHoro ManyyeHms
MOXeT BO3HMKaTb 3a npegernamMu pekoMeHayeMblX napamMmeTpoB.

7 MapkupoBKa

7.1 O6wme nonoxeHun

Kaxxgoe nasepHoe u3genve JOMKHO UMEeTh MapKUPOBKY B COOTBETCTBUM CO cnegyrwumn TpeboeaHu-
Amun. MapkvpoBKka omkHa ObITb YCTOMYMBOWM, HAAEKHO 3aKpenneHHon, yaobo4MTaemMon U XOpoLo BUAMMOMN
BO Bpemsi 3KcnnyaTauuu, TeXHUYeCKOro Ui CepBUCHOIO 0OCNyXMBaHMsA B COOTBETCTBUMN C €€ Ha3Ha4YeHueM.
OHa pgomkHa BbiTe pacnonoXeHa Tak, 4ToObl YenoBEK MOT NpoYUTaTEL ee, He nofeeprasl ceba nasepHomy 06-
nydeHuto Bolwe MNOW ons knacca 1. TeKCTOBBIE paMKK U CUMBOIbLI JOIMKHBI BbITE YEPHLIMU HA XenToM doHe,
3a UCKMOYEeHWeM kracca 1, rie MCnonb30oBaHWe JaHHOTO LIBETOBOrO codeTaHus He TpebyeTcs.

TeKCcTbl MapKMPOBOK, NpUBELEHHbIE B pasfene 7, HOCAT He 0bsa3aTenbHbli, 8 peKoMeHAaTenbHbI Xa-
paktep. [lpyrme TekcTbl, 0bnagaroLine aHanorMyHbiM 3Ha4eHneM (BKNYas npegynpexaarime MapKMpoBKM
cornacHo npegbiaywum nybnukaumsam IEC 60825-1), moryT ObiTh 3ameHeHbl. B npunoxennn C nprvsegeHa
OOoMNonNHUTENbLHas MHopMaunsa o Knaccax nasepos, AOMYLWEHWUAX U OrpaHUYEHUsIX.

Ecnu pasMmep vnu KOHCTPYKLMA U3OeNUs HE NO3BONSAT HAHECTU MapKUPOBKY, OHA AOMKHA BbiTh BKMHO-
4YeHa B MHOpMAaLMKO ANA NoNb30BaTens UNu Hane4dataHa Ha ynakoBKe.

JonyckaeTca HenocpeACcTBEHHAA NeYaTh UMK rpaBMPOBKa MapKUPOBKW HA Na3epHOM W3AeNuKn UMK NaHensix.

I pupMmeHaHne — MapKMpDBKa HaHOCHUTCA Ha PYCCKOM A3bIKE. B Heobxogumbix 0BOCHOBaHHLIX cny4dyaax gony-
CKaeTCA HaHeCeHne MapKUPOBKK Ha HIMUACKOM fA3bIKe.
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CUMBON U rpaHuLa; YepHbIi.

QOH: KenTbli

FOCT IEC 60825-1—2023

-
[~}

Pa3amepbl B MUAAMMETpax

a g | g, r D, D, D, d
25 0,5 1,5 1,25 10,5 7 3,5 0,5
50 1 3 25 21 14 7 1
100 2 6 5 42 28 14 2
150 3 9 7.5 63 42 21 3
200 4 12 10 84 56 28 4
400 8 24 20 168 112 56 8
600 12 36 30 252 168 84 12

Paamepbl Dy, Dy, D3, g4 1 d ABNATCA PEKOMEHA0BAHHLIMU 3HAYEHUAMM.

MpumeyaHnn
1 Baaumocenab mexgy HanbonblUMM paccTosiHWEM L, Ha KOTOPOM MapKMPOBKa MOXET BbiTh paznuunMMon, 1 MUHMK-
ManbHOI NNOLLIaALI0 A MapKUPOBKM, BLIMMCIAEMOi No chopmyne: A = L2/2000, rae A v L BuipaxeHs! B KBafpaTHbLIX MeTpax

W MeTpax COOTBETCTBEHHO. [laHHas dopmMyna NpMMEHAETCH K paccTosHUo L meHee 50 M.

2 [laHHble pasMepbl ABNAKTCH PeKOMEHO0BaHHBIMU 3HaYeHNAMN. [OCKOMbKY OHM NMPONOPLMOHAaIbHbI 3Ha4EeHWAM,
CMMBON W rpaHuua moryT BeiTb moboro ygobodnTaemoro pasmepa cornacHo TpeboBaHWIo K COOTBETCTBUIO pasmepa na-

3EPHOro UsgenunAa.

PucyHok 3 — MNMpenynpeguTensHas Mapkupoeka. CMMBON ONacHOCTH

GostExpert.ru
https://GostExpert.ru/gost/gost-60825-1-2023
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Haanuck 1 rpaHuua; YepHbIi,
DOH: 2KenTbIn

MecTo ana Hagnucu

=,
@
S
J|
93
92
91
b
Paamepsl B Munnumerpax
axb g4 95 gs r MuHumaneHas BbicoTa Wpudta
26 x 52 1 4 4 2 Pasmep wpudpta gomkeH obecnevnTb YeT-
52 % 105 16 5 5 32 KOCTb TeKcTa
84 x 148 2 6 7.5 4
100 x 250 2:5 8 12,5 5
140 % 200 25 10 10 5
140 % 250 25 10 12,5 5
140 x 400 3 10 20 6
200 x 250 3 12 12,5 6
200 x 400 3 12 20 6
250 x 400 4 15 25 8
Pasmep g, nmeeT pekomeHgaTenkHbI Xxapaxktep.

MpumeyvaHuns

1 BzaumocBA3b Mexay Hanbonswmnm paccToaHueM L, Ha KOTOPOM MapKUPOBKa MOXET ObITb paznuynuMon, 1 MUHU-
ManbHOM NMoLLaapio A MapKUPOBKM, BLIYUCAISIEMON Mo chopmynie: A = L2/2000, roe A 1 L BblpakeHbl B KBaApPaTHbIX METPAX
1 MeTpax CooTBETCTBeHHO. [JaHHasa opmyra NPUMEHSIETCH K pacCcTosHUIO L MeHee 50 M.

2 [laHHble pasmeps! ABNATCA peKOMEHO0BaHHLIMK 3HaYeHnAMK. MapKkupoBKka MOXeT ObiTe Moboro pazmepa, He-
06X0OMMOro ANsA BKIHYEHUSA HYXHOMO WpndTa U rpaHuubl. MyHMMansHas WypnHa Ka)aoro pasmepa rpaHnubl g, U ga

coctaBnget 0,06 pasa ONWHLI KOPOTKOW CTOPCHBI MapKUPOBKM.

7.2 Knaccbi 1 1M

PucyHok 4 — lNosicHATeNbHasa MapKUpoBKa

Kpome criyyaes, ykasaHHbIX B krnacce 1, kaxgoe nasepHoe nsgenuve knacca 1 SOMmKHO BKIOYaTh Mosic-
HUTENbHYH MapKUPOBKY (CM. PUCYHOK 4), COLepalLlyto CrieayoLnii TeKCT:
TTASEPHOE U3OEJIME KITACCA 1

B kauecTBe anbrepHaTUuBbl Ha n3genue Moxet BObITb HaHeceHa MapKUpOBKa, NOKa3aHHaA Ha PUCyHKe 8.
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E%\%E NA3EP
1

PucyHok 5 — AneTepHaTMBHaa MapkupoBka knacca 1

Ha kaxzgom nasepHom uagenuu knacca 1M gormkHa 6biTh HAHECeHa NOACHUTENbHAS MapKUpPoBKa (puUcy-
HOK 4), coflepxalllasa crneayoLLni TeKCT:
NA3SEPHOE U3NYYEHWE
HE NOOBEPIATL BO3OENCTBUIO
MOJIb3OBATENEW TENECKOMUYECKX ONTUYECKWX NMPUBEOPOB
NA3EPHOE M3OENME KNACCA 1M
B kauecTBe ansTepHaTUBbLI HA M3Oenue MoOXeT BbiTb HaHeCeHa MapKMpPOBKa, NoKasaHHas Ha PUCYHKe 6.

NA3EP
1M

PucyHok 6 — AnsTepHaTuBHaa MapkuMpoBka knacca 1M

BmecTo BbilWenpMBedeHHbIX MapKUPOBOK Ha wu3genve no YCMOTPEHWUK Npoun3BoanTeNnA aHallorMyHble
CbODMyJ'EMDOBKVI MOTYT ObITb BKMIOYEHbLI B WHopMaL Ko And nonb3oBarensd.

7.3 Knacc 1C

Ha kaxpom nazepHom uagenuu knacca 1C AomkHbl 66T HaHECEHbI NpeaynpeanTensHas (PUCYHOK 3) 1
NosiCHUTENLHAs MapKUPOBKK (PUCYHOK 4), copepkallaa cnenyoLluni TeKCT:
NA3EPHOE U3NYYEHWE
COBNKOOATb MHCTPYKLIMMK
NA3EPHOE U3OENWE KNACCA 1C
B kauecTBe ankTepHaTUBLI Ha U3aenue MOXeT BbiTb HaHeceHa MapKUpPOBKa, NoKkasaHHas Ha pUcyHke 7.

PucyHok 7 — AnsTepHaTUBHaa mapkupoBka knacca 1C

7.4 Knaccbl 2 u 2M

Ha kaxgom nasepHom uagenunu knacca 2 fomnxHbl 6biTb HaHeceHb! npegynpeguTensHas (pUucyHok 3) 1
NosICHUTENbHAsA MapKUPOBKK (PUCYHOK 4), copepxallne criefyowui TekcT:
NA3SEPHOE M3NYYEHWE
HE CMOTPETbL B MNMY4YOK
JIABEPHOE M3OENWME KNACCA 2

39

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 46 / 95
CTpaHuua gokymeHTa - https://GostExpert.ru/gost/gost-60825-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67422
https://gostexpert.ru/gost/gost-60825-1-2023?utm_source=pdf&utm_medium=67422&utm_term=page

FOCT IEC 60825-1—2023

B kayecTtse anbrepHaTuBbl Ha n3genne MoxeT ObITb HAHeCeHa MapKUpOBKa, NoKa3aHHaA Ha PUCYyHKe 8.

NA3EP

PucyHok 8 — AnsTepHaTvBHasa MapkupoBKa knacca 2

Ha kaxpgoe nasepHoe nsgenve knacca 2M OomkHbI BbITb HAHeCeHb! NpedynpeauTenbHas (PUCYHOK 3) 1
NOACHUTENbHAA MapKUMPOBKM (PUCYHOK 4), cofepskallue creayoLuil TEKCT:

NNA3SEPHOE U3NYYEHWE
HE CMOTPETb B NMYYOK W HE NOABEPTATbL BO3AEWCTBMIO MONL30OBATENEN
TENECKOMUMYECKNX ONTUYECKWX MPUBOPOB
NA3EPHOE U3OENWE KNACCA 2M
B kavecTBe anbTepHaTUBLI HA M3Aenue MoXeT BbiTb HaHeceHa MapKMpoBKa, NokasaHHasn Ha pucyHke 9.

PucyHok 9 — AnsTepHaTvBHan mapkupoBka knacca 2M

Mpumeuyanme — lNpeactaBneHHas BbilLE MAPKMPOBKa COAEPKUT PEKOMEHOALMIO ANs MonbL30BaTenein He CMo-
TPeTb MPUCTANBHO Ha JyY, TO €CTh NPOABMATH aKTUBHYHO 3aLLMTHYIO PEaKLUMIO — OBUraTh roNoBON UMW 3aKpLIBATL 111as3a 1
He [oNycKaTb HeMpepLIBHOTO HaMepeHHoro HabnoaeHWs B Nyyke. Takke cM. NodpobHy MHOPMaUKWo B NpunoxeHuu C.

7.5 Knacc 3R

Ha kaxpgoe nasepHoe usgenue knacca 3R gomkHbl OblTe HAaHeCeHbl NpedynpeguTensHas (PUCYHOK 3) U
NoACHUTENbHAsA MapKNMPOBKK (PUCYHOK 4), cogepKallie Cregyowmnin TeKCT:
NA3SEPHOE W3NMYYEHWE
M3BETrATb NMPAMOIO BOBJJ,EIHCTBMFI HA ITA3A
JIABEPHOE U3OEJIME KINACCA 3R

MpuMmeuyaHue — TaKke AONYCTMMO BO BTOPOI CTpoke BeipaxeHue «HE OOMYCKATb BO3AEACTBUA
MYYKA».

B ka4ecTBe danbTepHaTuBbl HA U30enne MoXXet ObiTb HAHECEHA MapKMpOBKa, NoKa3aHHaA Ha PUCYHKe 10.

PucyHok 10 — AnbsTepHaTuBHasa MapkupoBka knacca 3R
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7.6 Knacc 3B

Ha kaxpoe nasepHoe vzgenve knacca 3B gomkHbl BblTe HAHeCeHbl NpeaynpeguTenbHas (PUCyHOK 3) 1
NOSICHUTENbHAs MapKUPOBKM (PUCYHOK 4), cogepkaliue cregyoLui TeKCT:

BHUMAHWE: NASEPHOE U3NYYEHWE
W3BETATb BO3AENCTBUA MYYKA
NA3EPHOE U3OENWE KNACCA 3B
B kavecTBe ankTepHaTUBLI HA U3fenve MoxeT BbITh HaHeceHa MapkKUPOBKa, NokaszaHHas Ha pucyHke 11.

PucyHok 11 — AnbTepHaTvBHas MapkupoBka knacca 3B

7.7 Knacc 4

Ha kaxnoe nasepHoe usgenuve knacca 4 OomkHbl BbiTb HAHECEHBI NpeaynpeanTensHas (pucyHok 3) u
NOSACHNTENbHAs MapPKUPOBKM (PUCYHOK 4), cogepaluue CrneayoLui TeKCT:

BHUMAHWE: NASEPHOE U3NYYEHUE
WM3BEMATb BO3AENCTBUA NPAMOIo N PACCEAHHOIO U3NYYEHUSA HA TMA3A M KOXY
NNABEPHOE U3OENME KIIACCA 4
B kauecTBe ankTepHaTUBLI Ha U3genue MoXeT BbiTb HAHeCeHa MapKUpoBKa, MoKasaHHasA Ha pucyHke 12.

PucyHok 12 — AnkTepHaTUBHaa MapKkMpoBKa knacca 4

7.8 MapkuMpoBKa anepTypbl

Ha kaxpoe nazepHoe uagenue knaccoe 3R, 3B u 4 gomkHa BbiTb HAHECEHA MapKUPOBKA BOMM3K Kaxk-
00N anepTypbl, Yepes3 KOTOPYH NMPOUCXOANT U3nydyeHue nasepa c npesbiweHvem MNAW knacca 1 wnm 2. Map-
KMpOBKa [0MKHa cogep}aTb Haanmcu:

NA3EPHAA AMEPTYPA
nnm
AMEPTYPA NA3EPHOIO M3NYYEHWA
Wunu
W3BErATb BO3OEMCTBUA: M3 3TOM AMNEPTYPbI
BbIXOOWNT NABEPHOE M3NYYEHWE
B kauecTBe ansTepHaTMBLI HA U3LENMe MOXET BbiTb HAHECEHA MapKMPOBKA, NOKa3aHHasA Ha pucyHke 13.
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PucyHok 13 — AnsTepHaTMBHAA MapKMpoBKa NasepHo anepTypbl

7.9 BoixogHoe nany4vyeHue n nHdopmauma o ctaHgaprax

HavmeHoBaHWe 1 gaTta nybnukauuu ctaHgapTa, COrfacHo KOTOPOMY KnaccuuLUMpPOBaHO Na3epHoe 13-
Oenuve, AOMKHbI BbiTh BKITKOYEHbI B NOACHUTEMNLHY MapKUPOBKY, MapKMPOBKW No 7.2—7.7 nnn obo3HaveHsbl
B APYrvMX MecTax, B HenocpeacTBeHHON Bnn3ocTu oT Hux. OnucaHue Ka)xgoro na3epHoro u3genus, 3a UCKIo-
JYeHneM nagenuin knacca 1, AOMKHO BbITh BKMKOYEHO B MOACHUTENbLHYI MapKUPOBKY (PUCYHOK 4) unu B Map-
KUPOBKMW NO 7.2—7.7 — C YKaszaHWeM MaKCMManbHOW BbIXOOHON MOLLHOCTW NMa3epHOro ManyyeHus (cMm. onpe-
aenernune 3.58), ANUTENBHOCTU M3Ny4YeHus (Npu HeobXooMMOCTU) U ManydYaeMbiX ANWMH BonH. [ng knaccos 1
1 1M BMeCcTo MapKkMpOBOK Ha M3OENUU CBeAEeHUs MOTyT ObiTh BKIMHOYEHb! B MHOPMaLWK0 AN Nons30BaTens.

Mpw BKMOYEHUU MHOPMAaLIMK 13 7.9 B MApKUPOBKK No 7.2—7.7 ee MOXHO pa3MecTUTb Ha Tabnuuke c
yKasaHueMm knacca nasepa unu Ha otaenibHoin Tabnuyke nog knaccom nasepa, nubo gobaeBnTe B NOACHUTENB-
Hyto MHbopMauno nog TabrnyMyKor ¢ yKkasaHWeM Knacca nasepa, B 3aBUCMMOCTM OT pasmepa Tabnuyku,

7.10 MapkupoBKM AnA naHenewn gocrtyna

7.10.1 MapkMpoBKK Ona naHenemn
Bce coeguHeHWs v nNaHenu 3almnTHOro KoXyxa, KOTOpble BO3MOXHO CHATb WUITM CMECTWUTb, YTO Npeao-
CTaBMAET JOCTYN YENOBEKY K NasepHoOMy UsnyveHuto ¢ npeebllweHnem MOW knacca 1, 4omKHbl 6bITe CHabxe-
Hbl MapKWPOBKORM C HagnucaMu (MPUMEHUTENBHO K BCTpPOEHHOMY Nnazepy knacca 1M dopmynupoBka moxeT
BbITE BKMOYEHA B MHOPMAaLMIO AN NONb30BaTeNs):
a)
OCTOPOXXHO: NASEPHOE M3NYYEHWE KITACCA 1M!
MCKINMOYNTb BOSMOXHOCTbL NMPAMOTIO B3MAQLA
HA OTKPbITbIE YACTW YEPE3 ONTUYECKWE NMPUBOPHI
ecnu JonyctuMmoe uanydeHue He npesbiwaet MOV onsa knacca 1M, npu KOTOPOM YPOBEHb U3NYyYeHUA
N3MepsiIeTcH COornacHo nepeducneHunio a) 5.3 n 5.4;
b)
OCTOPOXHO: NASEPHOE M3NYYEHWE KITACCA 2!
MPW OTKPbIBAHWW HE CMOTPETb HA NyY
ecnu gonyctumoe nanydeHue He npesbiwaet MNAOW ona knacca 2, npyM KOTOPOM YPOBEHb U3MNYYEHUS 13-
MepsieTCA COrmacHo nepevucneHuio c) 5.3 n 5.4;
c)
OCTOPOXHO: NNASEPHOE M3NYYEHWME KNACCA 2M!
MNP OTKPbIBAHWI HE CMOTPETbL HA NYY 1 NCKNIOYXTb BO3MOXHOCTbL NMPAMOIO B3rMAQA
YEPE3 ONTUYECKWE MNMPNBOPHI
ecnu JonyctuMmoe uanyveHue He npesbiwaet MOV onsa knacca 2M, npu KOTOPOM YPOBEHb U3NyYeHus
M3MepSIeTCHA COrMacHO nepevvcnennio c) 5.3 n 5.4;
d)
OCTOPOXHO: TASEPHOE M3NYYEHWE KITACCA 3R!
MPW OTKPLIBAHWW HE JOMYCKATbL MPAMOIO BO3OEUCTBUA HA IMA3A
ecnu gonyctumoe nanydenune He npesbiwaet MOV ona knacca 3R.
TakKe OOMyCTUMO WMCMONb30BaHWe BO BTOPOW cTpoke BelpaxkeHve «HE OOMYCKATb OBNYYEHWNA
MYYKOM»;
e)
OCTOPOXHO: NA3BEPHOE N3NYYEHWE KNACCA 3B! NMPW OTKPbIBAHMW HE OOMNYCKATb
BO3OENCTBUA NYYA
ecnu gonyctuMoe uanyveHune He npesbiwaet MNAW ona knacca 3B;
f)
OTlACHO: NNASEPHOE W3NMY4YEHME KITACCA 4!
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MPW OTKPLIBAHWUW HE OOMNYCKATEL BO3OEUCTBUA HA MMAS3A WX KOXKY MPAMOTO
N PACCEAHHOIO N3NYYEHWA

ecnu OonycTUMoe U3nyyeHue npeBLILWAET Nnpedensl and knacca 3B.

WHhopmaumsi MoXKeT ObITe NpedcTaBrneHa Ha U34ennn He TOMbKO Ha O4HOW MapKWpoBKe, HO WU Ha pac-
NOMOXEHHbIX PAAOM.

7.10.2 MapkupoBKa AnNA nNaHeneu 3awWMTHbIX GNOKUPOBOK

CooTBeTCTBYIOLLNE MapKUPOBKM OOMKHbI ObITE HEMOCPEACTBEHHO COOTHECEHBI C KaX[JOW 3allUTHOWR
OnoKNPOBKOW, KOTOpasi MOXeT BbITb NOSIHOCTLIO CHATa U KoTopas BrnocrneacTeun Byaet obecnednBaTbh O0-
CTyn YenoBeKka K NasepHoMy M3nydyeHuto ¢ npesbileHnem MOW knacca 1. Takme MapkMpoBKWM AOMKHbI ObITh
pasnUYMMbIMU OO U BO BPEMS CHATUSA BIOKMPOBKM 1 OOMKHBI HAXOOUTLCHA B HEMOCPEACTBEHHOW BNM30CcTU OT
oTBEpPCTUNA, 06pa3yoLLEerocs NpyM CHATUKM 3aLLWMTHOMO KOXYyxa. Takas MapKMpoBKa JOMKHA coaepxaTb CrnoBa,
yKasaHHble B nepedncneruax a)—f) 7.10.1, B 3aBMCMMOCTM OT 0OCTOSATENLCTB, C BBEAEHWEM OMNONTHUTENbHOMA
CTPOKMW, pacrnonoXeHHOW Noj, NepBom:

N NMPWN OTKNHOYEHHBIX BITOKMPOBKAX

7.11 MpepynpexaeHve o HEBUAWMOM Na3epPHOM U3Ny4YeHUUN

Bo mHorux cnyyasx doopMynupoBKa, NpeaycMOTPEHHAsa ANA MapKUPOBOK, MPUBEOEHHBIX B HACTOALLEM
pasgene, Bkno4daeT pasy «JTASEPHOE W3NTYYEHWE». Ecnu BeiXogHOE M3nyYeHve nasepa HaxoguTcs 3a
npegenamu guanasoHa AnuHel BorHbl oT 400 go 700 HM, AaHHas hopMynMpoBKa AOMKHA ObiTb M3MEHeHa Ha
«HEBVOWMOE NA3EPHOE N3NYYEHWE» nubo, ecnu gnnHa BOMHbI BLIXOAHOIMO U3NYYEeHUA HAX0OQUTCH Kak
B Npefenax, Tak v 3a npegenamMy OaHHOro AnanasoHa ONWHbI BOMHbI, cnedyeT nomelats Hagnuce «BAON-
MOE M HEBWOWMOE NA3EPHOE M3NYYEHWE».

Ecnn u3genue knaccurLMpoBaHO Ha OCHOBaHWM YPOBHA BUAMMOIO Na3epHoro U3ryyeHus, a ero us-
nyyeHue npesbiwaet MNAW knacca 1 npy HEBUOWMBIX ONWHAX BOMH, MapkKMpOBKA [OIDKHA BKIHYAaTb CNoBa
«BMOMMOE N HEBMOWMMOE NA3EPHOE M3NYYEHME» BmecTto «JIASEPHOE U3NTYYEHUE».

Mpu ncnone3oBaHUK ansTEpPHaTUBHBLIX MapKUPOBCOK, NPeACcTaBNeHHbIX Ha pUCYHKax 5—12, npedynpex-
AEeHWs 0 BUOUMOM W HEBMAUMOM Na3epHOM U3NMyYeHUW AOIKHbI OblTh BKMHOYEHbI B AONOMHUTENLHYO Tabnuy-
Ky, PacnonoXeHHY HUXe UMW PSO0M ¢ MapKUpPOBKOR.

7.12 MNpepgynpexgeHne o BUOWMOM NazepHOM U3MNy4YeHUH

®opmynupoeka «JIASEPHOE U3NYYEHWE», npuBegeHHas B HacToslwem pasjene, MOXeT BbiTb u3-
meHeHa Ha «JIASEPHbIW CBET», ecnu BbiXxogHOE NasepHOe M3My4YeHWe W3Lenus HaxodwTcs B npegenax
(Bgumoro) gnanasoHa AnvHbl BonHel oT 400 go 700 Hm.

7.13 MpepynpexaeHue o NoTeHUMaNLHOW ONAacHOCTM ANA KOXW UMW NepedHero oTaena rnasa

Ons knaccos 1, 1M, 2, 2M v 3R, ecnn gonyctumoe nanydeHue npesocxoauTt NN knacca 3B, B cooTeeT-
CTBWMW C ONpefeneHnemM Nno anepType guaMmeTpoM 3,5 MM, yCTaHOBINEHHOW B Brivkaniluel TouKe 4oCTyna 4yerno-
BEKa, Ha MapK1upoBKe M3genus U B MHpopMaLnM 4Ns nonb3oBaTens OMKHO ObiTh YKasaHo JOMONHUTENbHOoe
npegynpexgexve [gnsa knaccos 1 u 1M cM. nepeuncrieHne a) 5.3; and knaccos 2 1 2M cm. nepevncrneHue c)
5.3; onsa knacca 3R cm. nepedncnenue d) 5.3].

HwxenpusegeHHoe npepynpexaeHne OOMmKHO ObiTb HAHECEHO HAa KOPMYC M3OeNnus U BKIHYEHO B WH-
dopmaumio Ans none3oeatens. MpaHuMLbl TEKCTA U CUMBOMbLI AOMKHLI BbITh YEPHLIMIK Ha XenToM hoHe, B TOM
yucne ans knacca 1.

NA3EPHASA SHEPIMA: OBNYYEHWE PAOOM C ANEPTYPOW MOXET BbI3BATE OXKOIMM

MpumedyaHune — BoaMOXeH PUCK MOPAXKEHUS KOXI NPK KpaliHe HeOAHOPOAHbLIX My4YKax B Criyvae BO34enCcTBUS
pPALOM C anepTypoin.

B 10 Bpemsa KakK pa3melleHue NOSACHMTENbHOW 3TUKETKWM Ha uagenun gna knaccoe 1 n 1M aensaertca He-
obsAzaTenbHbIM (CM. 72), npuBeeHHoOe Bbllle npedynpexneHne ABnAaeTcA 06A3aTenbHbIM.

8 Opyrue TpeboBaHusa K NHopmauumn

8.1 UHdpopmauma ona nonb3oBaTenn

[NMponsBoguTENU NasepHbIX U3Oennn 0ba3aHbl 0becnevnBaTb (MJ'II/I I'Ipe,ElyCManMBaTb) nonb3oBaTternb-
CKME MHCTPYKUWMKM UK PYKOBOACTBO MO 3KCrnyatauunn, cogepxalne BCHO COOTBETCTBYHLLYH nHopMaL o
no besonacHocTU. OTBETCTBEHHOCTL 3a obecnedeHune yKa3aHHOI7I HWXe MHdopMauuen no besonacHoCTM ”
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peweHne 0 TOM, Kakaa gononHuTernbHasA VIHCbOpMaLI,MFl ABNAETCA HEO6XD,EI,MMOI}'I 1, cnegoBartenbHO, O0IMKHA
BbITh npegocTtaBrieHa Nnonb30BaTEN, BO3N0XeHa Ha Npou3BognTend.

I punMmevYyaHne — HeobxoaMmocTb M 4OCTaTOMHOCTb I/IHqDOpMaLI,VII/I 3aBUCAT OT onpeneneHHoro nagennd, BKnio-
4yaA ero ueneesoe UCnonb3oBaHue, U MOryT perynmpoBaTbCA BHYTPEHHMM 3aKOHOOATEeNnbLCTBOM.

Mo mepe HeobxogumocTu AomkHa DbiTe NpegocTaBneHa crnegytowas nHhopmaums:

a) COOTBETCTBYHLIME UHCTPYKLMN ONS Hagnexallen cOopku, TexHUu4eckoro obcnyxueaHmsa 1n besonac-
HOTO WCMOMbL30BaHWUA, BKITOYAA YeTkue npefynpexoeHnua — npegocTepexeHud rno npenoTBpalleHunio Bos-
MOHOIO BO34EWCTBMSA OMacHOTO Na3epHOro ManyyYeH1s 1, Npu HeobXoOMMOCTH, OnMcaHue KrnaccuguKalnoH-
HbIX OrpaHUYeHU (KNnacchkl U BO3MOXHbIE OrpaHMYeHns npuseneHsl B npunoxeHun C);

b) gononHuTenebHoe NpegynpexaeHne Ans nasepHelx u3genui knaccos 1M 1 2ZM. B Takom npegynpex-
OEeHWM OOMKHO ObiTh yKasaHo, 4TO HabniogeHwe 3a BbIXOOHBLIM M3MyYeHWeM fasepa C TenecKonuy4ecKuMmu
ONTWYECKMMW YCTPOMCTBAMM (Hanpumep, TenecKkomnbl u OMHOKNK) MOXET NpeacTaBnATe ONacHOCTb AN rnas,
1, crnegoBaTenbHo, Mofib30BaTeNb He AOMMKEH HanpaenaTe NyY Ha 06nacTb, rge Takue yCTPoOMCcTBa MOryT ObiTh
MCMNonb30BaHbl ¢ BONbLIOK BEPOATHOCTbIO;

C) ons ypoBHeW nasepHoro usnyveHuna eoiwe MNOW knacca 1 onucaHwne nobbix XxapakTepPUCTUK M3nyde-
HWA, NCXOASLLEro U3 3alnTHOro KoXyxa BO BpEMS 3KCNnyaTauum u TexHudeckoro obenyxusanus. [Npu Heob-
XOOQUMOCTH J0MKHa BbITh BKNOYEHa (hOPMYINMPOBKA C YKa3aHUeM COOTBETCTRYIOLLUX eQUHNALL:

- ANVHAa BOMHbI;

- Yron pacxoguMocTW Ny4ka;

- ONATENbHOCTL W YacToTa umnynsca (MMbo apuTMUYHaa NocneqoBaTeNbLHOCTL MMMYILCOB);

- MakcumMmarnbHas MOLHOCTb UMK 3HEPrusa BbIXOAHOMO U3Ny4eHus.

3HayeHNss B COOTBETCTBYIOLLMX CNy4yaax OOIMKHbl BKMHYaTb COBOKYMHbIE MOrPeLIHOCTU U3MEPEHWUA W
npegnonaraemblii pocT M3MEePEeHHOro KonndecTea B niwboe Bpema ¢ MOMeHTa NpOM3BOACTBA. YKaszaHue Onu-
TENbHOCTW UMMYNbCOB, BO3HMKaKLWEN BCneacTBMe HenpeaHamMepeHHOW CUHXPOHW3auuMyM MOoA, He fABMseTcH
o06sA3aTenbHbIM; MpU 3TOM OOMKHbI ObITh yKa3aHbl CBA3AHHbIE C U3AENWEM YCMNOBWS, KOTOPble NPUBOAAT K
HenpegHamMepeHHON CUHXPOHW3aUMn mMog. [nsa CBepXKOPOTKMX MMMYIbCOB AOMKeH BbiTh yKkasaH guvanasoH
4acToT M3ny4eHus (TO eCTb AManascH AMNWHbI BONHbI M3MNYyYeHNs);

d) ona u3genuii co BCTPOEHHbIM Ma3epoM W APYrMx BCTPOEHHbLIX NasepHbIX n3genun uHgopmauuns
OOMMKHA ONMCbIBaTb BCTPOEHHLIM nasep [cM. nepeuncrneHue c)]. ViHpopmaumusa TakKke OOMmKHA BKINHOYaTh CO-
OTBETCTBYIOLUME MHCTPYKUMK No Be3onacHocTy ANS Nonb3oBaTensd BO u3bexaHne caMOnpoW3BONbHOIO BO3-
OEeNCTBUA ONacHOro Na3epHoro nanydeHusi. 31o ocobeHHO akTyanbHO AMNA U3OeNWiA CO BCTPOEHHBLIM Na3epom,
OTHECEeHHbIX K knaccam 1, 1M, 2 unu 2M, Ho Tonbko ecnu HabnwaeHne B Nyyke GyaeT BO3MOXKHO B npoLecce
TEXHMYECKOro obcnyKuBaHusa Npyu ONYCTUMbIX Npefenax uanyyeHus ¢ npesbileHnem MOW Takux knaccos.
B atux cnydanx nponssoguTens 006s3aH BKNKYUTE NpegynpexaeHye o ToM, 4To Heobxodumo npejoTepallarb
npsiMoe HabrogeHue B MyYKe;

e) npumeHumoe MIOB (cm. npunoxenve A) u HEPIN ans nasepHbix usgenui knaccos 3B u 4, npu He-
obxogumocTu. Mockonbky HBPIM no Gonblueil YacTu 3aBUCWMT OT CUCTEMbl NMepeHoca NyYka U ONTUYeCcKUX
3NeMEeHTOB, PacnonoXeHHbIX B My4Ke, Korga 3To cYMTAeTesl YMeCTHbIM, peKOMeHAyeTCcs npuceaneaTh pas-
NUYHBIM MPUCNOCOBNEeHUAM UM cUCTeMaM nepeHoca Mny4dka pasHble 3HaveHusa HBPT. Mpu nameHsowencs
pacxogumocTty nyyka HBPI MoxeT BbITk 3a4aH0 ANS HEKOTOPLIX BhIOpaHHbIX 3HAYEHWI yrna pacxogMMOCTHU.
Mpu ykazaHun 3HavyeHns MOB w HBPI Takke gomikHa ObiTb ykazaHa npegnonaraemas ANUTENbHOCTb M3Ny-
yeHWUs ONA onpefeneHns Takux sHavdeHui. [ina nasepor knaccos 1M v 2ZM ¢ KONNMMMUPOBAHHLIM MYyYKOM B
COOTBETCTBYHLLMX CMy4Yasax AOMKHO ObITk YkazaHo npotskeHHoe HBPI (PHBPT).

MpumeyvyaHue — CneymnansHon Hopmaumnm o PHEPI Ans KonnuMUpoBaHHbLIX NMYYKOB, UCMOMb3YeMblX BHY-
Tpu NOMeLLeHWI, Kak npaBuno, He Tpebyetca. B Takom cnyyae, kak npaBuno, 4OCTaToOMHO yKkasaTb PaccTosHWe, Npu Ko-
Topom MOB MoxeT BbiTb NpeBbILLEHO;

f) nHdopmauwms no BelboOpy 3alWKMThl ANA rMas, npyM HeobxoauMMocTU. JomkHbl ObITh BKNIOYEHBLI HEODXO-
OUMas onTUYecKkas NNoOTHOCTb WM AMANa30H OMWHBI BOMHLI, 8 TAKKe YPOBHU 0BNyYeHHOCTN UMK aHepreTude-
CKOIM 3KCMO3WLMKW, KOTOPLIE MOTYT NMafaTtb HA NMOBEPXHOCThL CPeacTBa 3alluThl rmas, bnarogaps Yemy mMoryT
ObITb ONpeaeneHbl ypoBHK ocriabnexus.

n pupMmeHaHne — Bo mHorux CTpaHaXx WMCnonb3yrTCA HOPMbI W CTaHOapTbl ONA CpegcTB VIH,EIHBVI,D,yaJ'IbHOI?I
3alWnThI;

g) Ha nasepHoe n3gaenne gorKHbI BbITb HAHECEHbI UK NPUNOXEHbLI K HEMY pasﬁopquable Konnn (qepru?l
OAHOTOHHbBIW UK COOTBETCTBYHLWME UBETA, YCTAaHOBIIEHHbIE B pa3gene 7) BCeX HBOGXO.D,]/IMbIX MapKUPOBOK U
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npegynpexaeHun ob onacHoctu. CriegyeT ykasaTb COOTBETCTBYHLLEE MOMOXKEHWNE KaXKAO0W MapKUpOBKMA Ha
u3genun Nnnbo, ecnu MapKMpoBKa NpUNaraeTcs K M30ernuio, CooBLWMTL O TOM, YTO TaKne MapKUPOBKW He MOTyT
ObITb HAHECEHbI HAa U3Jenue, HO MpUNararTCca K HeMy, a Takxke o popmMe 1 cnocobe pasMelleHUs MapKUPOBOK.
[Mpy NCNonb30BaHWKM anbTePHaTUBHBIX rpaMyeckMx MapKUpoBOK Ha nu3gennn na 7.2—7.8 cooTBETCTBYLLME
hOPMYNMPOBKN AOMKHbI ObiTh BKMOYEHbI B PYKOBOACTBO MONb30OBaTENs B AOMOMHEHWE K OTODpaXeHuo rpa-
bUYECKONn MapKUPOBKM;

h) ueTkoe 0603HauYeHUe B PYKOBOOCTBE BCEX MECTOMNONOXKEHWU Na3epHLIX anepTyp, Yepes KOTOpPbLIE Bbi-
XOOWT nasepHoe uanydeHue, npeesiwarwwee MOAW knacca 1;

i) nepevyeHb 3NeMeHTOB ynpaBrneHus, HacTpoeK M NPOoLEeAyp 3KChnyaTauun U TEXHUYECKOro obenyKu-
BaHuWA, BKkNovas npegynpexaeHve «OnacHo! Vicnonb3oBaHWe 3rMeMeHTOR yrpaBneHusa unu Hactpoek nubo
BbINONHEHWE NPOLEeayp, HE yKaszaHHbIX 30eCb, MOXET NPUBECTKU K BO3AENCTBMIO ONACcHOro nany4eHus» (nubo
B Ka4yecTBe aflbTepHaTUBbl PaBHOLIEHHbIE NoaxoasaLwme npegynpexnaeHus);

j) TPMMEHNTENbBHO K NasepHbIM U3OennsiM, KOTOpble He BKMoYaloT B cebs NCTOYHMK Na3epHOo HaKkadku,
HeobxoOQMMbIN ANA NasepHOro UanyveHusi, hopmynupoBka TpeboBaHWn COBMECTMMOCTU AN UCTOYHUKA Na-
3epHO HakadvkM B Luensax obecneveHns GesonacHoOCTH;

k) ans knaccoe 1, 1M, 2, 2M n 3R moxeT noTpeboBaTbCs AOMNONMHUTENBHOE NpeaynpexaeHue; cM. nepe-
4yucnenus a), ¢) u d) 5.3. HeobxogmMmo nNpegocTaBvTb AONOMHUTENBHOE NpeaynpexaeHve, kotopoe obecne-
YWT, HANpMMep, OCBELOMINEHHOCTL Nonb3oBaTenen 06 oNacHOCTM OXOrOB KOXW UMW POroBULbI;

|) BepTukanbHble cTaHaapThl ycTaHaBNMBAKT NpUMeHUMble TpeboBaHWA KacaTenbHO NOMbL30BaTENLCKOW
nHdopmauun gna msgenvin knacca 1C. Npumepbl COOTBETCTBYOWEN MHOpMaLMM NMpY COOTBETCTBYIOLLIUX
yCroBuAX:

- B MpeaynpexaeHuy OOMKHO BbITh yKas3aHO, YTO BLIXOAHOE INasepHoe M3rny4YyeHue OaHHOro usgenus
MOKeT BbITb ONACHbIM MpK HECOBMIAEHMM NONb30BaTENBLCKUX UHCTPYKUWUA;

- Nonb3oBaTenen cnenyeT NpeaocTepeyb OT HanpaBneHUs U34enus Ha Te YY4acTKK KOXu, rae aTto Hebes-
onacHo, Hanpumep Ha BeKu;

- Nonb30BaTenu Takke AOMXKHbl BbiTh NpeaynpexaeHbl 0 NepUoaUHHOCTU MPUMEHEHMWS, KOra4a MHOro-
KpaTHOCTb MOXET NpeAcTaBnAaTh yrpo3y.

8.2 MHdpopmaumsa o npuobpeTeHUn U o6CnyKUBaHUN

MpounseoguTenu nasepHblX W3Aenui OOMKHbl NPefoCTaBNsATh UMW FrapaHTUPOBaTh NpefocTaBneHue
cnefyowmx cBegeHui:

a) KNacc KaXgoro NasepHoro M3genvs U npeaynpexaeHuns, BKoYas Te, YTo onpeaerneHsl B nepedncne-
HUAX b) 1 K) 8.1, oomkHbl ObITb BHECEHLI BO BCe KaTanoru, cneumdpukanmm n onucatensHbie Spolwopbl;

b) ons paboTHUKOB CepBUCHOrO 0BCMYXMBaAHUS M NPOOABLIOB, a TaKkKe OPYrMX nuu no ux TpeboeaHuio,
COOTBETCTBYIOLNE UHCTPYKLLMK NO perynnMpoBkam B npoLecce 3KCnnyataumm 1 nopsaky obenyxmBaHus Kax-
4OV MOLEeNnn NasepHoro M3genuns, BKIoYarwme:

- YeTKMe NpedynpexaeHns 1 npegocTepexeHns, obasatenbHble ANA MCNOMHEeHUs ANA NpeaoTBpaLleHns
BO3MOXHOI0 BO3AEWCTBUA NA3epHOro N3ny4eHus Boilwe knacca 1 u Apyrux BUOOB ONacHOCTH;

- rpadhmk TexHUYecKoro obecnyxueanus, Heobxoaumelin ona obecneveHns dyHKLWMOHUPOBAHUA N3OENns;

- NepeYeHb CPeacTB yNpaBneHus 1 Nnpouegyp, KoTopble MOryT UCMOMb30BaTLCH NMUamMuM, MOMUMO MPOU3-
BOAWTENS UMW ero areHToB, A8 YBeNMYeHUs ypoBHeN JONYCTUMON 3HEPreTUYeCKo SKCMO3NLIUK;

- YeTKOE OMNUcaHne MEecTOMNOMOXEeHUS NEePEeHOCHbIX YAcTel 3alUUTHOIO KOXKYXa, KOTOpPLIE MOTYT OTKpbI-
BaTb AOCTYM K NasepHOMY U3NYyYeHUH C NpeBbilleHMeM OoNYCTUMBIX NPedenoB U3NyYeHus, yKa3aHHbIX B Ta-
6nuuax 3—8;

- Mpoueaypbl 3alKTbl 0OCAYKMBaOLLEro NepcoHana;

- pasbopumBble konuu (LBeT rno BbiIBopy) HeOBXOAMMBIX MapKUPOBOK U NpeaynpexaeHuin ob onacHocTy.

9 lononHuTenbHbIe TpeboBaHUA ANA onpeAeneHHbIX NasepHbIX U3aenun

9.1 Opyrue yactu cepun ctaHgaprtoB IEC 60825

Ha onpeneneHHble 00nacTh NpMMEHEHNA MOTYT pacnpocTpaHAaTbCs ogHa U Bonee HUMKenpUBE4EeHHbIX
yacTen cepum ctaHgapToB |IEC 60825 (cm. Takke bubnuorpaduio):

- IEC 60825-2, Safety of laser products — Part 2: Safety of optical fibre communication systems (OFCS)
[BezonacHocTe nasepHbix n3genuii. Yacte 2. beaonacHoOCTbL BONMOKOHHO-OMTUYECKUX cucTtem ceasu (BOCC))]
(NpuBeOeHbl NPUMeYaHusa 1 NpUMepbl MPUMEHEHNS).

- IEC 60825-4, Safety of laser products — Part 4: Laser guards (be3zonacHocTe nasepHbix uagenuii.
YacTb 4. YcTponcTBa 3aliMThl OT BO3OENCTBUSA Nasepa) (NpeacrasneHa MHopMaLmsi O NPOEeKTUPOBaHUM 1
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KOHCTPYKLMWW CPEACTB 3alluMThl OT BO3AEWCTBUSA Naszepa v maTepuanos, 0COBEHHO B cry4asix UCMOMb30BaHWA
Nna3epoB BbICOKOW MOLLHOCTW).

- IEC 60825-12, Safety of laser products — Part 12: Safety of free space optical communication systems
used for transmission of information (be3onacHocTb NasepHeix nagenuit. YacTte 12. besonacHocTb HecTaluuo-
HapHbIX ONTUYECKUX CUCTEM CBA3W, MPUMEHSIEMBIX ANA Nepefadyu uHopmMaLlmm).

[ononHuTtensHyo MHOpMaUuIo cogepxar:

- IEC/TR 60825-3, Safety of laser products — Part 3: Guidance for laser displays and shows (Besonac-
HOCTb NasepHbIX n3genui. Yactb 3. PykoBogswme ykaszaHus Mo NpMMEHEHUI0 Na3epoB ANS 3penuiHbIX Me-
PONPUATHIA);

- IEC/TR 60825-5, Safety of laser products — Part 5: Manufacturer’s checklist for IEC 60825-1 (Bes-
OMnacHOCThL NasepHbix nagenuin. YacTe 5. KoHTponbHbIf nepeyeHs k IEC 60825-1 ons npouseogutenen) (nos-
XOAWT AFS UCNOMNb30BaHWs B OTHETE NO Ge3onacHocTH);

- IEC/TR 60825-8, Safety of laser products — Part 8: Guidelines for the safe use of laser beams on
humans (BesonacHocTb nasepHeix u3genuin. Hactb 8. PykoBogsuwme ykaszaHusa no 6esonacHoMy UCNONb30Ba-
HUIO Na3epHbIX NyyYen Ans nwogen);

- [IEC/TR 60825-9, Safety of laser products — Part 9: Compilation of maximum permissible exposure to
incoherent optical radiation (BezonacHocTe nasepHbix n3genuid. Yacte 9. Komnunaums makcumanbHO oony-
CTMMOTO BO3AENCTBUS HEKOrepPEeHTHOIO ONTUYECKOro N3Ny4eHus );

- IEC/TR 60825-13, Safety of laser products — Part 13: Measurements for classification of laser products
(BesonacHocTb nasepHbix M3genuid. HYacts 13. MamepeHus, npoBoguMble ANs Knaccugukaumm nasepHbIX 3genui);

- IEC/TR 60825-14, Safety of laser products — Part 14: A user’s guide (BesonacHocTb nasepHeIx usge-
nuin. Yacts 14. PykoBogcTBO ANd nonb3oBaTtens);

- IEC 62471 (CIE S 009), Photobiological safety of lamps and lamp systems (®oTtobuonoruyeckas 6es-
ONAacHOCTL Namn 1 NamnoBbIX CUCTEM).

9.2 MegMUUHCKWE nasepHble n3genus

Kaxxgoe MeaMUMHCKOE NasepHoe uzaenune OoMKHO COOTBETCTROBATL BCEM TpeboBaHUAM, MPUMEHUMBIM
K NasepHbIM U30enuaM Takoro knacca. Kpome toro, nioboe MeauUUHCKOe UMM KOCMeTU4ecKoe nasepHoe 13-
nenue knacca 3B unu 4 moxet perynupoeatsca |IEC 60601-2-22.

9.3 JlazepHble obpabaTbiBaroWwmue cCTaHKK

JlasepHble obpabaTbiBatolwmMe CTaHKW OOMKHbI COOTBETCTBOBaTL BCEM TPebOBaHMAM, NMPUMEHUMbLIM K
nasepHbIM M3genuam Takoro knacca. Kpome Toro, nasepHelie obpabaTbiBatolme cTaHK MOTYT perynupoBaTthb-
ca cepuei ctaHgapToB ISO/IEC 11553.

9.4 SneKkTpUYyecKne UrpyLIKn

OneKkTpUYecKUe UrpyLLKknA, ABMAIOWKMECS NasepHbIMA M3OENUsaMK, OOSKHbI COOTBETCTBOBATL BCEM Tpe-
BoBaHMsAM, NPUMEHMMbIM K NasepHbiM U3gennsiM Takoro knacca. Kpome Toro, nogoGHble uzaenus perynupy-
totes IEC 62115.

9.5 MoTpebuTenbCKUE 3NEeKTPOHHbIe U3genus

MoTpebuTenbckne aNeKTPOHHbIe WM3Aenus, SBNSALWMUECA NasepHbIMA U3OEenuaMU, OOIMKHbBI COOTBET-
CcTBOBaTb BCceM TpeboBaHMAM, MPUMEHUMBIM K NasepHbIM n3genuam Takoro knacca. Kpome Toro, nogobHele
n3genusa moryT perynuposatbed IEC 60950-1 (MHdopmaLumoHHo-TexHUYeckoe obopynosaHue) unu IEC 60065
(ayouoBuayanbHoe obopygoBaHue).
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MpunoxeHune A
(cnpaBo4yHoe)

3Ha4yeHUA MakcUMankLHo Aonyctumoro BD3AEﬁCTBHﬂ

A.1 Obwme nonoxeHUnA

Mpegensl gonyctumoro manyyenuns (MOW), kak npaBvMno, nonyyawT U3 MakcMManbHO OONYCTUMOro BO34EeNCTBUA
(MOB). MIB Bx/OYEHO B HacToALLEE NPUNOXKeHWe, YToObLl NpefoCcTaBMTh NPOU3BOOMTENAM LONONMHUTENLHYH WHpOpP-
Maumnio, KoTopas NOMOXET B OLEHKe BOMNpocoB obecrneveHWs He30nacHOCTW, CBA3AHHbIX C LeNeBblM UCMOMNb30BaHWEM
usgenun (kax, Hanpumep, onpegenexdve HBPT).

MpumeyaHue — YNpOLIEHHbIE pacHeThl MOTYT B 3HAYUTENLHOW CTENEHM 0BYCNOBUTE HEMPABUIBHBIW NMoKaza-
Tene HEPI. Hanpumep, korga nasepHoe M3genuye HaxoguTced B npegenax gansHer 3oHbl Penes, npu HanuyumM BHELUHEN
NepeTAXKM Nyyka, Nrbo Korga npodunb nNyyka Takol, YTO MOLLHOCTL, MPOXOAALLAn Yepes anepTypy, pacCcyHMTLIBAETCH He-
NpaBWILHO NPU B3ATUW 38 OCHOBY rayccoBa npodhuna nyydka. B Takux cnyyasx, kak npaewno, LenecoobpasHo onpeaenaTs
HBEPI nytem namepeHuii.

3Ha4veHMa MakcUManbHO A0MYyCTUMOro BO3AENCTBUA, COAEPKaLUMecA B HACTOSALLEM CTaHaapTe, 3aMMCTBOBaHbI U3
npenenbHbIX 3HAYeHWA BO3OeWCTBMA, onybnukoBaHHbIX MexayHapodHOoW KOMUCCUEN MO 3alunTe 0T HEMOHW3UPYHLLEro
nanyyeHus. 3HaveHns MIB ycTaHOBMNEHbLI HUKE M3BECTHBIX YPOBHEW ONAcHOCTW M OCHOBaHbI Ha Hanbonee 4OCTYMHbIX
CBEAEHUSIX, MOMYYEHHBIX B XOA4E 3KCrepuMeHTanbHbeIX uccrnegosanvin. 3Hadenna MIB cnegyer vcnonb3oBarth B kade-
CTBE WHCTPYKLUMIA NO KOHTPOMIO BO3OEWCTBMA B Lensax 6e3onacHOro NpoeKTUpoBaHWA M3Oenvs B Ka4ecTBe OCHOBbI AnNs
npenocTaeneHus MHopmauuy nonb3osatenam. 3HadeHus MIB He OomkHbl paccmaTpyBaTbCsa B Ka4ecTBe TOYHO onpe-
OeneHHbIX pazaenarwmMx NMHUA mexay 6e3onacHeIMK U onacHbIMK YPOBHAMK. B TakoM cnyyae Bo3AeWCTBME NasepHOro
N3MyYeHWsa JOMKHO ObITh MaKCUManbsHO HU3KUM.

M[IB, npeacTtaBneHHbie B HACTOALLEM MPUIMOXEHUW, HOCAT MH(OPMALMOHHLIA XapaKTep M He OOIMKHbI MHTepnpe-
TUPOBaTLCA B KAYECTBE topuandecky 0bs3aTenbHbiX Npeaenos Bo3nencTBns Ha paboTHMKOB Ha pabo4eM MecTe UM Ha
LIMPOKWUIA Kpyr nuu. Mpenensl BO3OeNCTBUA Ha rna3a U Koy paboTHUMKOB Ha pabodeM MecTe Unv LUMPOKOro Kpyra nuy, Bo
MHOIMX CTpaHax onpeneneHsl Ha YpoBHE rocydapCTBEHHOMO 3aKoHoAaTeNbLCTBA. Takne npeaernsl BO3OencTBUSA MOryT OT-
nu4aTtbes oT 3HadeHun MIB, ykazaHHbIX B HACTOALLEM MPUNOKEHWM.

Mpepnonaraetcd, 4To obryyYeHUe HECKONMBKUMK ANVHAMK BOMH UMEET aAaUTUBHOE AEUCTBME C YYETOM CneKTpanb-
HOW 3dbdEKTUBHOCTH B OTHOLWEHUX 3HadeHnid MOB, ykasaHHbix B Tabnuyax A.1—A.5, npyu ycnoBuuW, 4YTo cnekTpantHble
obnacTti obo3HayeHbl B hopme Tabnumubl 1 kak agauTMBHble 0603HaYeHbl CUMBONaMK: 0 — ANA BO3AEWCTBUA Ha rmasa,
S — ANA BO3AENCTBUA Ha Koxy. Ecnn nanyyaemble AnKHbI BOMH He NMoKa3saHbl B Ka4ecTBe adaUuTUBHbIX, ONacHOCTM MOTyT
OLIEHUBATBLCA OTAEMNBHO.
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Ta6nuua A5 — MakcuManbHo JOMNYCTUMOE BO3AERCTBIUE NA3ePHOTO U3MYYeHUa Ha Koxy?: P

[OnUTenbHOCTb U3nyYeHns f, ¢
[nuHa BOnHbI 5 = 5 5
A, HM 9 O1 107 po OT 107" go o110~ OT 10 OT 10
Mieias 10 107 10-3 10 10 no 10° £o 3- 104
OT 180 go 302,5 30 Oce-m—2
C, Dk-m—2
01 302,5 po 315 3:-10"9Brm2 | C,Oxm2 (t>T,) C, Dk-m—2
(t= T1)
Ot 315 no 400 C, Dem—2 104 Ook-m—2 10 Br'm—2
OT 400 po 700 2-10" Br-m—2 200 Oox-m—2 1,1-10% 1025 Oye-m—2 2000 Br-m—2
2-10M ¢, 200 C e e BEEL o i
Ot 700 go 1400 Br-m-2 ;D)K'M_i 1,1-10%Cy -t ox-m 2000 C4 Br'm
5600t 0:25
12 Ryopg-2 3 M2
Ot 1400 oo 1500 107<B1'™m 10° Ocm Ix-M2
Ot 1500 no 1800 1013 B1-M2 104 Oox-m—2
1000 Br-m—2¢
Ot 1800 go 2600 1012 Br-m2 103 Ox-m—2 56001 020
A Dox-m2

Ot 2600 o 108 10" Br-m2 100 Oxk-m—2 5600t 925 My-m—2

@ MNonpaBo4Hble KoathULMEHTbI U 3HAYeHWsA NpuMBeaeHsl B Tabnuue 9; ypoBeHb BO3AENCTBUS, CpaBHUBaEMbIA GO
3HaveHnamn MIB, nognexuT ycpegHeHUo No COOTBETCTBYHOLWeR anepType (Tabnvua A.6).

b CyuiecTByeT TONLKO OAHO OrpaHUYeHHOe NOATBEPXASHUE O NOCNencTeMAX Bo3aeincTana meHee 1079 ¢. 3HaueHua
M/OB Ans Takoi AnUTensLHOCTY BO3AECTBUA NONyYeHsl NyTem noaaepkaHns obnyyeHHocty npu 1079 ¢.

¢ [1nA y4acTKoB BO3OERCcTBUA Ha koxy Gonee 0,1 M2 MIB cHmxero o 100 Br-m™2. Ot 0,01 go 0,1 M2 MB Bapbu-
pyeTcsa obpaTHO NponopUyoHanbHO nnowaan obny4eHus Koxu.

A.2 OrpaHnuuBalroLWne anepTypbl

[na npoBeaeHMa BCEX U3MEPEHUA U PACYETOB 3HAYEHWI BO3OEWCTBUA CNEeayeT UCNOMNb30BaTe COOTBETCTRYIOLLYIO
anepTypy. 3T0 orpaHUYMBalOLLAn anepTypa, onpedensemas no guameTpy nnowagn OKPyKHOCTK, MO KOTOPOKW ycpenHs-
etcsl 00Mny4YeHHOCTb UMK 3HEepreTUYeckas aKCnosuumsa. 3HadeHnua orpaHrYMBaloLLIMX anepTyp npueedeHsl B Tabnuue A.6.
Mpu vcnonbzoBaHum 3HaveHuii MOB ana obnacty, onacHoW ONA CETYaTKW, BbpaXeHHBIX B BUAE MOLWHOCTU UMW 3HEPTUK
(tabnuua A.3 unu A.4), sHayeHne BO3AENCTBUS AOMKHO BbIpaXaTbCcd B BUAE MOLLHOCTU UMK SHEPrUA U ONpenenaTbecs B
Ka4yecTBe MOLLHOCTW UMW SHEPr1K, NMPOXoasaLLMX Yepes anepTypy ANaMmeTpom 7 MM.

[Mpn obny4eHnn UMNYyNbLCHO-NEPUOAMYECKMM Na3epHbIM M3NYyYeHMEM B cnekTpaneHom avanaszoHe oT 1400 go
105 HM AN OLEHKM OMACHOCTM OAMHOYHOrO UMNYNbca Wcnonb3ayetcs aneptypa 1 mm; npu ouerke MIOB vcnonbsyertcs
aneptypa 3,5 MM NpuMeHUMoro Ansi BozaencTenii gonblue 10 c.

3HaveHWs BO3QeNCTBUIA Ha rMasa B AuanasoHe crnekTpa oT 400 go 1400 HM U3MepsaKTes No AuameTpy 7 MM (3pa-
yok). MOB He noanexuT KOPPeKTUPOBKE AN y4eTa ManbixX AMaMETPOB 3padka.

Tabnuua A.6 — [OuameTpbl anepTypbl N8 U3MepeHus obny4eHHOCTU Na3epa U SHEPreTUYEeCcKon IKCNo3nLmun

OuameTp anepTypbl, Mm

ObnacTte cnekTpa, HM
a3 Koxa
Ot 180 go 400 1 3.5
OT 400 go 1400 7 35
1 ona  t=<0,35c
Ot 1400 go 105 1,568% nna 035c<t<10c 3,5
3.5 ona tz10c
Ot 10° go 108 1 11

MpumevyaHune — MynsTMMMNYNbCHOE IKCNOHUPOBaAHWE NPeacTaBneHo B A.3.
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A.3 UMnynbcHo-nepuoguyeckue nasepbl UK nasepsl ¢ Mmogynsauuen

Onsa onpepenenus MOB, npuMeHsemMoro kK BO3AeNCTBUID MMMYNbCHO-NEPUOAUYECKOTO N3MYYEHWUA, MPUMEHSIOT cne-
OyloLMe MeToabl.

Bosgelicteune no6oii rpynnel UMMyNeLCOB (MK NOArpYnnbl UMMYNBCOB B CEpUM), NepefaBaeMbIX 3a onpegeneHHoe
Bpems, He JoMmkHO npesbiwaTte MAB ana Takoro BpeMeHw.

MIB Ha 3peHre npu anuHax BonH meHee 400 Hm 1 Bonee 1400 HM, a Tarke MIB Ha Koy orpaHuyeHsl Havbonee
cTporumu TpeboBaHUAMU, YCTaHOBNEHHLIMU B NepeyncneHumax a) u b).

MOB Ha 3peHue npu anuHax sornH ot 400 go 1400 HM onpefenseTca no Havbonee cTporoMmy u3 TpeboBaHui, ycTa-
HOBIEHHLIX B Nepedncnennsx a), b) n ¢). TpebosaHue, ycTaHOBNEHHOE B NEPEYNCTIEHNA C), MPUMEHAETCA He K hoToXUMM-
YeckuM npedenam NnoBpexaeHUsa CeT4aTku, a TOMbKO K TENMOBBIM Npeaenam NoBpeKAeHNs CETYaTKM.

a) BozgeiicTBre OOMHOMHOIO UMMynbca B Npedenax cepuv MMNynbCcoB He npeebiwaeT MOB ons oguHoOYHOTO MM-
nyneca.

b) CpegHee Bo3geicTBME ANA CEPUU UMNYMbLCOB AnuTensHocTei T He npeseiwaeT MAB, ykazanHoro B Tabnuuax
A.1—A.3 ons ogMHOYHOrO UMNYNbCa ANWTENbHOCTU Bo3aencTeua T. [Ina apuTMUYHOW NOCNeaoBaTeNsHOCTU UMMYNBLCOB
(BKIHOMas BAPLVPYIOLWWECS 3HEPTUN UMMYNLCOB) T AOMKHO N3MEHATLCA MEXOY T, 1 MakcumansHo JonycTUMOR AnuUTenb-
HOCTBIO BO34eWCTBMA. [Ina perynsipHoi nocnefoBaTensHOCTM MMMNYECOB AOCTATOMHO YCPEOHWUTL ANMTENbHOCTE MaKcu-
ManbHO J4ONYCTUMOro BO34EeNCTBMS.

c) BosgeicTteue Ha MMnynec He npesBbiwaetT MAB Ong oguHOYHOro MMMYNbCa, YMHOXEHHOrO Ha NonpaBoYHbIA KO-
ahduumneHT Cs. KoathpuuueHT Cg NPUMEHRAIOT TOMNBKO K ANUTENBHOCTU OTAEMNbHLIX MMNYNLCoB MeHee 0,25 c.

M'D'Bcepwm om=— M'D'BO,EWIHOH : CS’

roe M,EI,BDMHOq — M[IOB oguHo4HOro MMnyneca;
M'D'Bcepnm ou — MIB oauMHo4HOro MMNynbca B CEPUI MMMNYIbCOB.

Ecnun anutensHocTs < T, TO:

ONA MakcumarnbHO Npeanonaraemon ANUTENbBHOCTU BO3AENWCTBNA MeHee unv pasHoi 0,25 c:

- Cg=1,0;

ANA MakcumarnbsHO Npegnonaraemoil ANUTernbLHOCTHU Bo3adencTBus bonee 0,25 c:

- ecnu N <600, To C5 =10,

- ecrm N > 600, 1o Cg = 5N 925 ¢ MuHUMarnbHbIM 3HaueHuem Cs = 0,4.

Ecnn anutensHocTs t > T, TO:

ana o < 5 Mmpag;

-C5=10;

ANA 5 MPag < o S Oy

- C5 = N"025 gna N < 40,

-C; =04 ona N > 40.

ANA O > Oy

- C5 = N925 nna N < 625,

-C5=0,2ona N > 625.

Kpome cnyyaes, korga o > 100 mpag, rae C; = 1,0 BO Bcex cnydanx.

N — acbdhekTMBHOE KONMMYECTBO MMMYNLCOB B CEPUY MMMYINLCOB B Npedenax oueH1BaeMon AnUTensHOCTU BO3OEn-
CTBUA [Korda MMMynbChbl BO3HWKAKT B Npeaenax T, (cM. Tabnuuy 2), N MeHee (hakTU4ECKOro KoNUYecTBa MMNYNbCOB; CM.
fdanee]. MakcumaneHaa ANMTENLHOCTE BO3AEMCTBUA, NOANEXaLlas y4eTy Ans OLUEHKM, CooTBETCTBYET T, (cM. Tabnuuy 9)
UnKn NpegnonaraemMasn AnMTenbHOCTb BO3AEMCTBUSA, B 3aBMCMMOCTH OT TOTO, Kakas U3 HUX Kopoue.

Ecnmn MHOXeCTBEHHbIE MMYNbChl BO3HWUKAIOT B neprogd T; (cM. Tabnuuy 2), OHW y4nThIBAKOTCA B KAYE€CTBE OAMHOY-
Horo uMmnyneca gns onpegenedus N, a aHepreTuyeckasi IKCNo3uLMA OTAENbBHbIX UMMYNbLCOB A06aBnNAETCA A9 CpaBHEHNS
cMOB T.

A.4 YcnoBuAa uamepeHus

A.4.1 O6WwKre nonoxeHus

[nsa BbINONHEHWUS OUEHKN haKTUYEeCKOro BO3AeNCTBUA CrneQyeT NpuaepKMBaThCs HIMKENPUBEOeHHbIX YCNOBUIA 13-
MepeHUs.

A.4.2 OrpaHvM4yMBalolWlan anepTypa

3HayeHWa 3HEPreTUYECKON IKCNo3mumuy unu obnyyeHHOCTW, Noanexallne cpaBHEHWIO ¢ CoOTBETCTBYoW MM MOB,
YCpeaHAKTCA No KPYrnon anepTypHoW AuadparMe cornacHo orpaHuyYuBalowuM aneptypam u3 tabnuusl A.6. Ona 3pu-
TENbHOrO BO3A4ENCTBUA B AManazoHe AnuHbl BonHbel oT 400 go 1400 HM MCNONb3yeTcs MUHUManbHOe PacCcTOsHUE U3mMe-
pexus 100 mm.

A.4.3 Yron BocnpuAaTKA

a) PoToxMMUYECKME Npederbl NOBPEeXOeHNs CEeTHaTKN

Ona namepeHUsi ICTOMHWKOB, NMoAdnexallux OueHKe cornacHo goToxumudeckum npegenam (ot 400 go 600 HM),
orpaHv4MBaoLWMiA yron BOCNpUATISA Yph PaBeH:
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-ona10c<t<100c: Yoh = 11 mpag;

-ana100c<ts< 104 ¢: Yor = 1,195 Mpag;

-ona10%tc<t<3-10%c Yon = 110 Mpag.

Ecnu yrnoBoii paamep UCTOMHMKA ¢. NPEBLILLAET 3a4aHHbIA NpeaenbHbIA yron BOCNpUSaTAA Yph: YTON BOCTIPUATUA He
[omkeH bbiTh BonblUe 3HaYeHWI, 3agaHHbIX ang Yoh- Ecnu yrnoBeoi paamep UCTOYHMKA oL MEHEE 3aaHHOro npenenkHo-
ro yrna BOCMPUATUSA Yy, YrON BOCTPUATUS JOMKEH MOMHOCTLI0 OXBATBIBATE PACCMATPUBAEMbI UCTOHHNK, HO MPU WHBIX
obcToATensCTBax He JoMKeH ObiTb YETKO BblpaKeHHbIM (TO €CTb YTon BOCNIPUATMA HE AOMKEH ObiTe OrpaHuyeH 4o th)-

M pumedyaHmne — B cny4vae oTaenbHblIX UICTOYHWKOB, rae o < ‘th, He Tpe6yeTcs| BbINONMHATL M3MepeHne nocpen-
CTBOM onpefeneHHoro, YeTKo BbipaXXeHHOro yrna BOCNpUATUA. Y106k nony4ymMTb YETKO Bblpa)KEHHbll;l yron BOCNpUATUA,
ero MOXHO 3a4aTk NyTem NpoeunpoBaHUA MCTOYHWKA Ha NONeByk ,umaq)parmy nnv nocpeCcTBoM Mackn nepen UCTOYHU-
KOM; CM. PUCYHKK 1 1 2 COOTBETCTBEHHO.

b) Opyrmne npenenel

[ns uamepeHus nanyyeHus, NoANEXallero CpaBHEHUIO ¢ NpeaenamMu, 3a UCKIKYeHem npegena hoToXrMUYECKo
OMacHOCTU ANSA CeTYaTKMX, Yron BOCMPUATUA OOMMKEH NOMHOCTLI0 OXBATLIBATL pAcCMaTpPUBAEMbIA UCTOYHUK (TO €CTh yron
BOCMPUATMA AOMKEH ObiTb TakMM ke BOMbLIMM, KaK YIMOoBOW pasMep UcTovHuka o). OgHako ecnu o > o B AManasoHe
AnvHbl BomnHbl oT 302,5 0o 4000 HM, NpeaenkHbIiA Yron BOCMPUATUA HE AOMKEH NPEBLILATh O, ANA Npeaenos TepMuye-
ckol onacHocTu. B npefenax gnanasoHa AnvHel BonHel oT 400 go 1400 HM Ansa npefenoB TEPMUYECKOW ONacHOCTU Mnpuy
NPOBEeAEHWMW OLLEHKM BUAMMOrO UCTOMHWKA, COCTOSLLETNO M3 MHOXECTBA TOMEK, Yron BOCMPUSATUA AOIMKEH DbiTh B AManaso-
He iy S 7S O4pay [CM. Nepeumncnenne d) 4.3].

Mpwu onpeaenexnun MIB ANA MCTOYHUKOB C HEKPYTOBLIMW AMAarpaMMamMy HanpaeneHHOCTM 3Ha4eHue YrroBoro pas-
Mepa NpsIMOYronbLHOIO U NIMHENHOTO UCTOYHMKA ONPEdENHAETCH No CpeaHeEMY apuhMETUYECKOMY ABYX YITMOBbLIX pasme-
poB ncTo4HKMKa. Jio6Goi yrnoson pasmep Gonee o, UM MeHee o, Nepeq pacyeToM CpeHero AoIKeH ObiTb orpaHmyeH
[0 O YVNA O, COOTBETCTBEHHO. MNpeaensl hoTOXMMUYECKOM ONacHOCTM ANA CeTYaTKM He 3aBWUCAT OT YIMOoBOoro pasMepa
VCTOYHMKA, 8 UCTOYHWK U3MEPSETCA MO Yrny BOCMPUATUSA, KaK NOKA3aHo BhILE.

A.5 Nazepsl, npegcraBnaowmne co6on NpoTAXKeHHbIA UCTOYHUK

HwxenpueeneHHsle nonpaeky 3HadeHuss MOB ToueyHOro UCToYHKKA B BOMbLLMHCTBE CNy4aeB orpaHuyeHsbl Habnio-
[OEHWEM PACCEAHHOIO OTPaKEHWUA U B HEKOTOPLIX CNy4asx MOryT NPUMEHATLCA K Na3epHbIM MaTpuLam, NIMHERHLIM nase-
pam, rnasepam c NepeTskKkaMu nydka guametpom 6onee 0,2 MM K yrnam pacxogumocTtu bonee 2 mpag vnu Kk andpdysHo
M3NyYaoL MM NazepHbIM U3OENWAM, NPeaCcTaBnsaoLWLMM COBOM NPOTAKEHHbLIA NCTOYHUK.

[ns nasepHoOro nanyyeHus oT NPOTSXEHHOro UCTOYHMKA (Hanpymep, HabnoaeHWe paccesHHOro OTpaXKeHus) npu
anuHax sonH ot 400 go 1400 HM 3HaveHuss MB TepmMmnyeckon onacHOCTU A4NA OpraHoB 3peHWsa YBENWYUBaKOTCH Ha Koadh-

thuumeHT Cg Npy YCMOBMW, HYTO YITIOBOW pasMep UCTOMHMKA (M3MepeHHbIi no rmasy Habrnogatens) Bbille o, [Ae Oy,
paeHo 1,5 mpag.
MonpaBoMHblid koadhdmumeHT Cg NonyyeH NocpeacTsoM:
-Cg=1ans o< oy
-Cg = ans oo < oS oo
min
o
- Co =—2% anf o > Oy
Umin
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MpunoxeHune B
(cnpaBo4yHoe)

MpumMepbl pacueToB

B.1 O603Ha4yeHus, ucnonb3yemblie B NpMMepax B JaHHOM NMPUNOXeHUH

ObozHaveHune EguHuua namepenns OnpepeneHve
a M [OnameTp nanyyaemoro nasepHoro nyyka
nau BT, Dk, BT- M2 Mpenen oonycTUMOro U3ny4YeHust
v I - M2

o pag Yron, cTArMBaemblid BUOANMbBIM UCTOMHMKOM (MW paccedaHHOe OTpakeHwe)
npu HabniogeHnM B TOUKE NPOCTPaHCTBA

Onin pag MWHUMAanNEHBIN yron, CTArMBaeMbId UCTOYHUKOM, K KOTOPOMY NMPUMEHSETCS
KPUTEPUIA NPOTHXEHHOro uctovHuKa (1,5 mpag)

G pag MWHUMAanEHBIA yron, CTATMBAEMbIA UCTOMHWMKOM, ANS KOTOPOro KpuTepuid
NPOTSHPKEHHOTO UCTOYHUKA BapbUpPYeTCH NMUHEWHO C pasMepoM UCTOYHUKA
(sapbupyetca ot 5 go 100 mpan)

Cy, Coien, Gy 1 Monpaeo4Hble koaduUmeHTsl (cM. Tabnuuy 9)

U, F My YacTora NoBTOpPEHUst UMNynbca

H Ior - m—2 OHepreTuyeckas aKcnosnuusa

E BT -m2 OBny4eHHOCTb Ha 3a0aHHOM PacCTOAHMW I OT BUAMMOIO UCTOYHMKA

Hy Dok - 2 JHepreTMyeckas 3KCrno3nums U3ny4aemoro nyyka

E, Br-m2 OB6ny4eHHOCTb Ha HYNEeBOM PacCTOAHWM OT BUAMMOIO UCTOYHMKA

A HM [nwvHa BOMHLI NasepHOro Ua3ny4yeHus

N 1 Konu4ecTBo MMMNYNbLCOB B TEYEHWE BpeMeHn obnyYeHus

Py Bt Obwan MoWHOCTL M3nyyeHns (0OLWMIA NOTOK U3nydYeHusa) nasepa Henpe-
PbIBHOTO M3MydeHUsa NMbo CpefHAs MOLUHOCTb M3MyYeHUs UMMYMbCHO-Ne-
pvoauyeckoro nasepa

Pp Bt Obny4yeHHOCTL B Npegenax uMnynsca MMMnyneCHOro nasepa

0] pag Yron pacxogvmMocTi M3Ny4aemMoro nas3epHoro nyyka

id 1 YucneHHada noctoaHHasa 3,142 (umcno «nu»)

Q [k Ob6wan sHeprua U3ny4YeHus MMNynbLCHOro nasepa

¢ c JOnnTenbHOCTL 0QMHOYHOMO Nas3epHOro MMNynsca

T c OB6Lwan onUTEeNbHOCTL U3MYYEHUA CEPUN MMMYMNbCOB

T, 75 C KoHTponbHble ANMTENLHOCTKH (CM. Tabnuuy 9)

B.2 Knaccudmkauua nazepHoro uznenus. BeegeHue

[MpymMepsbl, NpeacTaBneHHble B 4aHHOM MPUNOXKEHUW, AEMOHCTPUPYIOT METOAMKW PacyeToB AN Knaccudukaumm
Na3epHOro M3genus no napaMmeTpaM M3MepeHWid, NOMNyYEeHHbIM MPKU HIKEYKa3aHHbIX YCNOBMAX U3MEPEHWS, YCTAHOBIEH-
HbIX HACTOALMM CTaHAapToM. Bnok-cxembl, NpeAcTaBneHHble B AaHHOM NPUNOXKEHUW, JEMOHCTPUPYIOT OCHOBHbLIE MEpbI,
KoTopble MOryT noTpeboeaTecs ANa BbIMOMNHEHUS KnaccuduKalMoHHOro pacyeTa nasepHoro uagenus. OgHako AaHHbIMK
BroK-cxemamMu 0XBayeHbl He BCE NasepHble U3genus.

B cooteetcTBUM C 4.2 1 4.3:

- B 06513aHHOCTM NPOV3BOAUTENS UMW €ro NPeacTaBUTENHA BXOAUT YCTAHOBMEHWE Haanexalwen knaccudukauum
nasepHoro usgenus. Magenve knaccuduuMpyeTcs Ha OCHOBaHWM COBOKYMHOCTU BbIXOAHOW MOLLHOCTM W ANWHbLI BOSHbI
OOMNYCTUMOrO NasepHoro U3ny4yeHus BO BCeM AMana3soHe ero BO3MOXHOCTeW npu paboTe B Moboi MOMEHT BpEMeHW nocne
W3rOTOBMEHMWS, HYTO NPUBOAMT K BO3MOXKHOCTW OTHECTH €ro Kk Hanbonee BbicokoMmy knaccy. [pegens! ONYCTUMOro U3nyye-
Hug (MOW) ana knaccoe 1, 1C n 1M, 2 n 2M, 3R u 3B (nepeuucneHsl B nopagke Bo3pacTaHUs OnacHOCTW) NPUBEAEHLI B
Tabnuuax 3—8;
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- 3HAYEHWA UCMOMb3yEMbIX MONPaBOYHbIX KO3(ULMEHTOR NpUBEaAeHb! B Tabnuue 9 B kayecTBe (OYHKLWIA AMWHBI
BOIMHbI, ONTUTENBHOCTY U3NYYeHWUs, KONUYECTBA UMMYMNLCOB U YIMOBOro pa3mepa.

Ecnu nonbzoBaTtens MoandULMpyeT NasepHoe U3Aenne ¢ U3AMeHEHWEM AOMNYCTUMBIX NPEAEnoB U3Ny4YeHUs, B ero
0bs3aHHOCTU BXOAWT obecnedyeHne Hagnexallei knaccudukaumm uanenuvs.

Hapnexawan knaccudurkaumsa nasepHoro usnenusa moxet Tpeboeate pacdeta 1M Gonee yem ans ogHoro v3
KIaccoB, NepevncnerHbiX B 5.3, B LenAxX yCcTaHOBMNEHWA NpaBWbHOTO KNacca, Kak nokasaHo Ha pucyHkax B.1 un B.2. Mpu-
Mepbl [MOW ana knacca 1 npueedeHbl Ha pucyHkax B.3—B.5.

Crapt
C BbIXOOHLIMW NapameTpamim
NnocTaBnNsAeMoro U3genus
COrMacHo YCroBUsM,
yKasaHHbIM B Tabnuue 10

\ J

IasepHoe nagenve
" Buibpatk knacc;
ABn: A UMMNYNBCHBIM < Oi'l epenute MO
FETC! . YIbC WMHyJ'IbCHDE Beixoa oAMHOYHbINA | ebibpats Gasossiit . | pen; AW nunou
ety | i myniote. |~ pouekyrox spewer [~ [nepoucrono ) 431
! EDEYMCHIEHI 4. CM. NpUMeYaHve
PEXUME? [nepeuncneHue e) 4.3]
Paboraloliee OOUHOYHBIN +
B HEMpPepbLIBHOM Onpepenute MAW, , 1
pexume Y [nepeuncnenne f) 4.3];
v Bbibparth knacc; ucnonb3osatb CM. MpumeyaHue 1
B 6 N ANUTenbHOCTE 0AMHOYHOIO
Bbg gf:‘%:ggg:;ﬁ uMmnyneca anst 6asoeoro *
npomer;(ymx BpeMeHU MPOMEXYTKa BpEMEHW HeT Haxogutca nu A B guanaaoHe
[nepedrcnete e) 4.3] oT 400 go 1400 HM 1 NPUMEHSAIKOTCSH NKU
Tennoeble npenensi?
a
Y yh
BoaHukatoT nn
a
v BbibpaTh HaMMeHbLIee 3HaYeHue Het MHOECTBEHHbIE MMMYMbChi A
MBW6qunous ¥ AW, T ANA GpaBHeHWs 8 nepvog T.?
OnpepenuTs NMON ¢ NpefenomM AoNyCTUMOTO U3MyHeHUs
ans BeibGpaHHoro knacca OAMHOMHOTO MMMYNBCa
Y
Haiitv npumesaxue
Cy MaKcMMarkHO [oMYCTMMOTO Cm. npumevaHue 2;
Y 3HaueHus N v onpeaenits NAN ooy o.u
| ¥ [nepeumcrienue ) 4.3]
ViamepeHHbIi Npeaen JonycTUMOro OnpenenuTb
T HeT | wuanyyenns MeHblue Unu paseH M8 copm o = Moo Cs
parh nogcumTanHomy MAv
—| BbiCOKMu.KNACe nns sbiGpaHHoOro knacca? |
U NOBTOPUTL
acyeTb! da BblbpaTh HauMeHblUee 3HaYeHue
p
| Heobxogumo nu npoeepuTh MW opumow MAVG T
Aa cnoco6HOCTL U3aenius W MW copi 0.4 ANA CPABHEHUA
cooTeeTcTBOBaTh MW HM3Wero C npegenomM JonycTmmoro
Y knacca? W3MyYeHns OOMHOMHOTO UMNyNbca
BuiGpats Gonee
parl 'HeT
—  HWM3KUIA Knacc
W MOBTOPUTE Koneu
pac4yeThl

Mpumevarnnn

1 H-D-Mo,qnnoq onpeaenseTcs No ANUTeNsLHOCTW oguHodHoro umnynsca. MO, |, 1 paccunTeiBaetcs us MNOW,, onpe-
AeneHHOoro no BeibpaHHOMY 0a30BOMY NPOMENYTKY BPEMEHM, Tae:

- ecnu NAW; eoipaxero B [k nnmn [x - M2, TO nav, , r = NANL/Ny (8 eguanuax Dk unu Ox - M2);

- ecnu MNOW BeipaxeHo B BT unu Bt - M2, TO o, , v = NOUMNW (B egunruax Ik unm D M"z).

T — BbiGpaHHbIN Ga30BLIA NPOMEXYTOK BpEMEHU B CEKYHAAX;

N ; — KOnn4ecTBO MMMNYNbCOE 3a Bpems 7.

2 Ecnu MHOXECTBEHHbIE VMMNYMbChl BO3HUKAKT B nepuod T;, ANWTENbHOCTb OAMHOYHOIO UMMYMNbCa MEHAETCA Ha
T, 1 paccHWTbIBAETCA HOBOE 3Ha4YeHWe I'Iﬂ,l/lommq. Yl meHseTcsa COOTBETCTBEHHO AN OnpedeneHns MakcuMarbHO O0-
nyctumMoro 3HadeHus N [nepeyucneHve e) 4.3]. HoBoe 3HaveHue I'I,El,l/!ommN pasgensiT Ha KONMUYEeCTBO UCXOOHbLIX UM-

nynsCoB, COAEPXalnxca B nepuoae T;, A0 3aMeHbl OKOHYaTenbHoro sHadenns MO, B opmyne ansa MO .o, 6 4 -

PucyHok B.1 — Bnok-cxema knaccuurkauum nasepHbix 34enuii no npefocTasneHHbIM BbIXOAHbIM napameTpam
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| Crapt |

\
_ | BuibpaTb 0AuH U3 cnegyowmx - BuibpaTte npumeHnMbIN - Onpepenuts MAX
g knaccos: 1, 2, 3R, 3B " | Ba3oBbIi NPOMEXYTOK BpeMEHU | ansa BeiGpaHHoro Knacca
A
Y
Buibpath Gonee BLICOKUI Knacc BeixogHoe uanydeHue nazepa
1 MOBTOPUTL pacyeThl; - Hert MeHbLue unu pasHo MO - Mzgfgugigﬂﬁcﬂ?ec:mfg ['_'t”e
ecnu bbin BbIGpaH knacc 3B, i ans BbibpaHHOro knacca e P N Taﬁnmu,y 10 !
TO Nasep COOTBETCTBYET knaccy 4 npw ycnoswu 17 ) Y
Ha
\
BeibpaTb Gonee HU3KMIA Ja Heobxogumo nu npoeeputb
Knacc W NoBTOPUTL << cooTBeTcTBUE usgenus MOV
pacyeThl Gonee HW3Koro knacca?
Het
\
KoHeu: nasep Heobxoaumo 1 nposepuTs Het KoHeL: BbIBpaH knacc
COOTBETCTBYET Knaccy COOTBETCTBME NasepHOro Usaenua g 5 epa
1M unu 2M knaccy 1M unu 2M?
A A
Oa
Oa
BuixoAHoe uanyqenue nasepa, BbixoAHOe WanyyeHue nasepa,
“smepeHHoe cornacHo ~ Ha M3MEpeHHOoe COTIacHo YCnoBuio 1, Het | Taaep He cooTreTcTBYET
ycnosuio 3 us Tabnuuel 10, < Gonbiue MNAW ana knacca 1 unu 2 . knaccy 1M unu 2M
MeHblLLe U paBHo u MeHble NAW ana knacca 3B?
NAowv knacca 1 wnu 27
f

Her

Y -

PucyHok B.2 — WHCTpyKuusa B BUOe BNok-cxemMbl Mo Knaccudukaumm nasepHblx nagenuin knaccoe 1M 1 2M
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PucyHok B.3 — MNOW onsa ynetpaduoneToBbix NazepHbIX W30enui krnacca 1 ¢ AnUTenbHOCTbI0 M3nyYeHus
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PucyHok B.4 — MNOW ans ynetpaduoneToBbixX NasepHbIX 30enui knacca 1 ¢ AnuTenbHOCTbI0 U3nyYeHus
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PucyHok B.5 — NV Ana BUAUMBIX W yKa3aHHbIX MHpaKpacHbIX NasepHeix n3aenuii knacca 1 (korga Cg = 1)

B.3 Npumepbl

Mpumep B.3.1

Knaccudmumposats paboTarLuii B HENPEPLIBHOM PEXMME renuit-HeoHoBLIA nazep (A = 633 HM) C BbIXOAHOW MOLL-
HocTelo 50 MBT, onameTpom ny4ka 3 MM M YIIOM pacxoaMMocTy nydka 1 mpag.

Pewenune:

Mo xapakTepncTUKaM Ny4ka MOXHO CAenaTk BbIBOA, YTO 3TO XOPOLUO KOMMUMUPOBaHHBIA TOYEYHbIN MCTOYHUK, rae
o < Ui = 1.5 Mpan. B cBA3u ¢ mansiM AnaMeTpoM ny4ka v yrmomM pacxoauMMOocTi NoMHaa MOLLHOCTL Mydka ByaeT npoxo-
OWTb CKBO3b anepTypy 7 MM, a cnegoBaTenbHo, ycroemsa uamepeHns 1 1 3 obecneyar aHanorv4HelA npegen 4onycTMMOro
nanyveHua. Beibpatk Knacc 1 COOTBETCTBYIOLMN Ba30BbIA NPOMEXYTOK BpeMeHM [CM. nepevncnexuve e) 4.3].

Bruibpate knacc 3B 1 6a3oBbid npomexyTok BpemeHn 100 c. HecMoTpa Ha To 4TO BbIXOAHOE W3MyvyeHue nasepa
HaxooWuTcs B npegenax BMAMMOro auanasoHa AnuHbl BonHbl oT 400 go 700 Hm, 6a30Bbii npoMexyTok Bpemenn 0,25 ¢
He paspelleH ans knacca 3B n npegHamepeHHoe HabniogeHve B nydke sABNAETCA ManoBepoATHbiM. [nA knacca 3B B
Tabnuue 8 gaHo:

noguv=0,5Br.

Mockonbky nasep nanyyaet Tonbko 50 MBT, oH He npesbiwaeT MNOW ansa knacca 3B 1 moxeT ObITh kKnaccuduumpo-
BaH cornacHo knaccy 3B. B nepeuncnenuu a) 4.3 ykasaHo, 4to N0 ons Bcex MeHbLUMX KNaccoB AoMmKeH BbiTh NpeBbli-
WweH, ogHako He Bceraa ObIBaeT O4EBMAHO, YTO M3AENWE HE CMOXET YAOBNETBOPATE TpeboBaHuam Gonee HU3KOro Kknacca,
No3TOMY B CINy4ae COMHEeHWIA HeoBxoaMMO NPOBEPUTE YCNOBUS OTHECEHMWS K 3TOMY KIacey.

[na knacca 3R 6azoBbIf NpoMmexyTok BpemeHn 0,25 ¢ gomkeH ObiTb MCNOMNb30BaH AN U3Ny4YeHus B Npegenax gua-
nasoHa anuHel BonHel oT 400 go 700 HM, TO ecTk cornacHo Tabnuue 6:

ngn=5-10-3 Cg B
CornacHo tabnuue 9 Cg = 1 ans HabnoaeHys B XOPOLLO KOMMUMUPOBaHHOM Ny4dke, To ecTb o < 1,5 mpag, cnego-
BaTemnbHO:
Mouv =5 mBr.
Tak Kak BbIxogHaa MOLWHOCTL Nasepa coctaensaeT 50 MBT, oHa npesocxognT NAW ans knacca 3R, Ho meHbLlwe MO

ana knacca 3B, a nockonbky ycnoBusa 1 1M 3 aHanornm4yHel, oHa He MOXET OTHOCUTbLCA K kKnaccy 1M unu 2M. CnepoBarens-
HO, Nasep ByOeT cUcTeMaTU3NPOBaH KaK OTHOCSALLMIACA K knaccy 3B.

Mpumep B.3.2

HenpepbiBHO paboTatolmii AMOAHBIN Nasep MoLHOCTho 12 MBT (A = 900 HM) 6e3 KonnUMUPYHOLWER NUH3bl UMeeT
yron pacxogumocTti nyyka 0,5 pag. Kak MoxHO KnaccuuumMpoBaTh AaHHOE u3genve, y4uTbiBas HUKenpuBedeHHble napa-
METPb! AN YCNOBUIA U3MEPEHUS, YCTAaHOBMNEHHLIX B Tabnuue 107 JonycTuM, YrnoBor pasmep o UICTOYHUKA Ha pacCTOsAHUK
namepeHus 100 MM MeHbLLE, YEM O,
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YcrnoBue 1: MOLLHOCTE ManyyeHusa meHee 20 MKBT 4Yepes anepTypHyto guadparmy 50 mm Ha paccTosHMM 2 M OT
ny4a nasepHoro gmMoaa.

Ycnosue 3: MOLHOCTE M3nydeHusa pasHa 0,7 MBT yepes aneptypHyto auadparmy 7 MM Ha pacctoaHuu 100 MM ot
ny4a nasepHoro gvoaa.

Pewenne:

Ycnosue 3 4ns Takoro paccemsaloeroca MCTouHnka byner 6onee orpaHVYMTENbHBIM, YeM ycrosue 1.

Belbpathk knacc 1 U BasoBbli NpomMexyTok BpeMeHu 100 c [cMm. nepevucneHue e) 4.3]; Takum obpaszoM, naszep ¢
AnvHoi sonHbl oT 400 oo 1400 HM u o 1,5 mpan Cg = 1 (cm. Tabnuuy 9), B ceaam ¢ Yem N ans knacca 1 onpegenexHHoe
no Tabnuue 3 cnegyowmm obpasom:

non=3.9-10* C,C; Br,
rae u3 Tabnuuel 9: C, = 100,002(2-700) = 2 51 C; = 1. Takum o6pasom,
nan = 0,98 mBT.

[pn cpaBHeHnW gaHHbIX yenoeus 3 ¢ MOW ona nasepHbix nagenun knacca 1 nsgenve 6yaeT cooTBETCTBOBATL Tpe-
BoeaHuaAM ana knacca 1.

Ecnu nons3oeatens 4o6aBuT KONMUMUPYHOLLME MNMH3bI K TAKOMY AMOAHOMY Nnasepy, MoxeT noTpeboBaTsca NoBTop-
Has Knaccudukauma usnenwus.

HabnogeHwe Takoro MCTOYHKMKA C DUKCUPOBAHHLIM YCUIMTENEM MOLLHOCTM MOXET ObITb onacHo. ObnacTe Knaccu-
hvkauum 0aHHOTo CTaHAapTa BKMKYAET TOMLKO NOPTATUMBHLIE YCUMUTENW C CEMUKPATHOW MoLHOCTbH (cM. C.3).

Mpumep B.3.3

KnaccudmumpoeaTts HEOAUMOBbIV Nasep YABOEHHOW YacTOThl C OOUHOYHBIM UMMYLCOM, 0bnagarlwmMin cnegyoLwm-
MU XapaKTEPUCTUKaMK BLIXOOHOMO M3MyYeHUs; 4ONYCTUM, 06e ANWHbI BOMHbI M3My4alTcs OOHOBPEMEHHO.

BbixogHas aHeprusa uMmnynbca: 100 mx npu A = 1060 HMm,

BbixogHas aHeprust uMnynbca pasHa 25 mIx npu A = 530 HMm,

OnuTensHocTb MMMyNbca = 25 Hc,

OuameTp anepTypbl = 5 MM,

Yron pacxoguMMocTy NyYka AN KaXKA0W AMVHbI BONHBI MEHbLLER 1 Mpag,.

Pewenne:

Haubonee orpaHuM4MBaloWLMiA Criyqar ONsA JaHHOroO nasepa, Korga Nydkl pacnpocTpaHAKTCA COBMECTHO MO3TOMY
nasep knaccuduumpyeTca ansa takoro cny4as. [Mockonbky nyyky obrnagatT ManbiM JUaMeTpoM WU HA3KOW pacXxogumocTb,
OYEBWAHO, YTO U3MEPEHUS, BLIMOMHEHHBLIE MPU YCNOBUSAX, YKa3aHHbIX B Tabnuue 10, nokaxyT obLUyo 3HEPruio Ans Kax-
001 AnuvHbl BonHel. Jonyctum, nasep cnocobeH u3ny4arb TONbKO OAWMH MMNYNbC 3a 6a3oBkin npomexyTok BpemeHn 100 c,
TakMMm 0Bpa3om, ONUTENBHOCTE UMMYNbCa MOXET ObITb UCNOMb30BaHa ANA NPOAOIMKUTENBHOCTM BOo3aencTBuA. [pu Bbl-
Bope nasepHoro nagenus knacca 3B N0V 1z Tabnuuel 8 ByayT cnegyowumMu:

- 2 =1060 Hm NON, 60 = 0,03C, Ox = 0,15 x = 150 mIx;

- A =530 um MNANg5, = 0,03 Ok = 30 mIx (Tak kak t < 0,06 ¢).

[MpaBuna knaccugukaumn MHOXeCTBEHHbBIX ONWH BOMH YKa3aHbl B nepeyncrieHnn b) 4.3, a B Tabnuue 1 nokasaHo,
YTO 3TV ABE BOMHLI ABMATCA agaMTUBHBIMUK ONA rnaza.

Takum obpazom, METOAMKY, ONMCAHHYIO B Nepevucneruun b) 1) 4.3, cnegyeTt ncnone3oBaTh ANA NPYCBOEHUSA Kracca
nyTeM OLEHKU:

Quogo b3 4
MW 0e0  NONs30

MogcTtaenswoT COOTBETCTBYHOLLME 3HA4YEHNA B MK

@ - é =15
150 30
Tak kak aTo nony4yeHHoe 3HavyeHve Bonee 1, NasepHOMy U3OEnUIo cneayeT NpUCBOUTL Bonee BLICOKUIA Knacc.
Takvm 06pazom, NasepHoe U3OENME COOTBETCTBYET Knaccy 4.
Mpumep B.3.4
Knaccudmumpoeats paboTatolwmii B HeNpepbiBHOM PEXIMME YINEKUCNOTHLIA nasep (A = 10,6 MKM), Mcnonb3yeMbii B
CMCTEME OXPaHbl C OTKPbITBIM My4kom. [lonycTum, cpegHasa BbixogHaa MolHocTk paBHa 0.4 BT, npyu guameTpe nyyka 2 MM
W YIMOM pacxoxXaeHus nyyka B 1 mpag.
PelueHne:
Beibpath knacc 3R K, Nockonbky HaMmepeHHoe HabnwaeHue He nNpednonaraeTcs, B nepevncneHumn e) 4.3 npuseneH
6a3oBbI npomexyTok Bpemenun 100 c.
B tabnuue 9 ykasaHo, 4TO ANA 4aHHOW ANWHLI BonHel Cg = 1, Takum obpasom criegyet ucrnons3oearte Tabnuuy 6,
a NAW ana knacca 3R ¢ T = 100 ¢ pasHo 5000 BT m~2. B Tabnuue 10 ycTaHOBMEHO, YTO AN AaHHO! ANUHBI BOMHbI NpH-
MeHsieTCA ToNbKO ycnoeue 3 W, Tak kak MW umeeT eamnHuLbl B BT - M2, LenecooBpasHo HaiTK MAOTHOCTL MOLLHOCTM ANS
ycnosua 3. Obpawanck K To4Ke koopauHat B Tabnuue 11 ona ycnoBusa namepeHust 3, MOXHO NpeanonoXunTs, YTo nepe-
TSKKA My4YKa HaxoOouTcs B Mpedenax Koprnyca, B CBSA3W C YeM, YYUTLIBAA TEKCT B HUXKHEN YacTu Tabnuusl 11, NnoTHoCTb
MOLLHOCTU HaxoguTcs B Brivbkanwlei TouKe JOCTYNHOCTU ANsS YenoBeka.
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B tabnuue 10 npuBedeHa orpaHuymMBarollas aneptypa ansa eosgenctema B 100 ¢ npu 3,5 MM, ogHako anameTp
nasepHoro nyyka cocraenseT 2 mm. [InA pacyeTa NNoTHOCTU MOLWHOCTK (Ej = Py/nnowaap) cneayet Ucnons3osaTte 3Ha-
YyeHue, nNpesocxodsllee PakTUHECKMA AMaMeTp MyyKa U OrpaHnYMBatoLLEN anepTypbl. Takum obpasom:

P, 4.0,4

EG = =
SR 1:(3 5107%)

3710 npesocxoguT MNAW ang knacca 3R, B cBA3W € 4YeM criefyeT NpUHATL 3a OCHOBY Gornee BbICOKWIA knacc. B Ta-
6nuue 8 ykasaHo MNAN onsa knacca 3B B kavecTtee 0,5 BT; Takvm 0Bpa3om, NOCKOMbKY 3TO 3HAYEHUE NPeBOCXoauT oLy
BLIXOZHYK MOLLHOCTL Nnasepa, Takol nazep knaccuduumpyertcs kak knacc 3B.

Mpumep B.3.5

KnaccuduympoBaTe UMNYNbCHBIA Na3ep ¢ ANUTEMNLHOCTLIO MMNYNbca B 1 MKC C 4acTOTOM NOBTOPEHUS MMMYNbCOB
(F) 500 Iy, nkoBo BbIXOAHOW MOLHOCTLIO 10 KBT npu A = 694 HM, AnaMeTpoM Nydka 5 MM 1 YIMOM pacxodMMOCTI My4Ka
0,5 mpag. Yrnosou pasMmep AomKeH BbITb MEHLLUE UMK paBeH yriy pacxogumocTtu. Takmm oBpasom Jonyckaerca Toded-
HBIA UCTOYHUK C o < Oty = 1,5 Mpag.

B nepeuncnenun f) 4.3 npuBeneHbl nogpobHele cBegeHnss 0 TpeboBaHMAX ONA CNeaylLwnx MMNynbCHO-NePUoan-
YeCcKMX Nasepos.

[na Bcex ANWH BONMH AomkHbl BeiTe oueHeHbl TpeboBaHua nepevvcnernuii 1) n 2). Kpome Toro, Ana AnvWH BOMH OT
400 go 1400 Hm TpeboBaHWe nepeyvncreHns 3) Takke OJOMKHO BbITe OLEHEHO A1 CPpaBHEHUA C TEMMOBLIMK Npeaenamu.
TpeboBaHue nepeyuncrienna 3) He NpeanonaraeT OLUEHKA ANA CpaBHEHUA ¢ (DOTOXMMMUYECKMMUN Npedernami.

Pewenue:

BuibpaTtk knacc 3B u, B cBA3K ¢ TeM, 4YTO npefHamMepeHHoe HabnogeHwe He npegnonaraeTcs, B COOTBETCTBUM C
nepevncneHvem €) 4.3 npuHUmaoT 6a30BLIA NPOMEXKYTOK BpeMeHu, pasHbid 100 c.

B nepeuncnennu f) 3) 4.3 ykazaHo, 4TO Npu BO3HWKHOBEHWN HECKOMBKMX UMNYNbCOB B nepuon T, (7, npeacrasneHo
B Tabnuue 2), OHM YYUTLIBAKOTCA B KAYECTBE OAMHOYHOIO MMMynbca Ans onpenenenna N, a aHepreTMyeckas 3KCno3nums
OAMHOYHLIX MMNYNLCOB AobaBnaeTca U cpasHuBaeTca ¢ MAW T,. Takum obpasomM, HeobX0AMMO NOATBEPANUTL BOSHWKHOBE-
HWME HECKOMNbLKUX WMMYMNbCOB B Npedenax AnutensHocTu T,. Ecriv nepuo Mexay UMnynescamu nasepa MeHbLue AnuTerns-
HocTw T, HeobxoauMo yunTeiBaThL Crieayollee.

MpoBepuTL BOZMOXHOCTL BO3HWKHOBEHWA HECKOMBKUX MMMYNLCOB B npefenax nepuoga T, cormacHo Tabnuue 2.
Mpu aTOM ONA OaHHOW ANWHLI BOMHbI nasepa T, = 5- 1076 ¢, a chakTMyeckoe BpeMs MEXOY UMMYNbLCAMM COCTABMAeT
1/F =2+ 1073 ¢; 3HAYWT, HECKOMBKO UMMYNbLCOB HE BOZHWKAIOT B MEPUOL, T.. CnenoBaTth NopAaKy, NPencTaBneHHoMY B
nepevmcnenun f) 4.3:

a) g. nepedncneHun f) 1) 4.3 paccmarpuBaeTca BO3JeWCTBME OOMHOYHOrO umnyneca. B Tabnuue 8 ykazaHo
t=1-10"°c,

=4,16-10%Br- M2,

nav

b) B nepeumcnenuu f) 2) 4.3 paccmaTtprBaeTca cpedHss MOWHOCTb CepUM MMNYNbLCOB Npy anuTensHoctu T. B Ta-
6nuue 8 gado NAOW ansa T = 100 ¢, KaK ykasaHo HUXe:!

Mav; = 0,5 Br.

= 0,03 Ox (tak kak t < 0,06 c);

oanHOM

Tak Kak AaHHbIR nasep MMeeT NOCTOSHHYIO NocneaoBaTenbHOCTE MMMYNBCOB, HET HEOBXOAUMOCTY B YCPEeaHEHWUN
Gornee KOpPOTKMX 3HAYEHUI AnuTensHOCTU. [nA yanobeTea cpaBHeHusa [cM. npymedadue k nepedwcnenuio f) 2) 4.3] NMOW,
npeobpasoBaHo ANs COOTBETCTBMA OAUHOYHOMY MMNYNbCy. B Takom crnydae, nockoneky MW, namepsaertca B BT, neneqve
Ha YW paeT paeHoueHHy aHepruto MO Ha uMnynec; Takum obpazom:

_nav;  0,5Bt
°vT 7 4AK ~ 500 Iy

c) B nepeuucnenvn f) 3) 4.3 paccmaTpuBaeTca aHEPrUa OOWMHOYHOMO WMMynbCa, YMHOXeHHasa Ha Cg. To ectb
cepun o = OG04 - Cs. CornacHo nepeuncnenmio f) 3) 4.3:

- t < T; u 6a3oBblil NpoMexyToK BpeMeHn > 0,25 ¢

ecnu N =600 Cg =1

ecnm N> 600 C5 =5+ N-0:25 npu muHuMmyme 0,4. Taoke N orpaHMYeHO KOMMYECTBOM UMMYNLCOB, BO3HMUKAILMX B
npegenax nepwoaa T, = 10 ¢ ANA o € oy, (cM. Tabnuuy 9). Takum obpasom, ¢ noeTopeHuem uMnynsca 500 My 3a 10 ¢
N =500-10 = 5000, yto 6onblwe 600, a 3HAYUT:

Cs =5-5000"0%5 = 0,59,

nam =110 Ox:

nav

Takum obpazom:
H'D'Mcepwm om- 0,030,359 Ox;

I'I,D,i/lcem,IH on = 0,018 Dx.

Bce Tpu BbilwenpuBeaeHHbIX 3HadeHWs MOW oTHOCATCA K 0gHOMY MMMYNbCY U MOTYT BbiTh CpaBHEHB! HAMPAMYH
ONA noucka Hambonee orpaHUYUBAIOLLETO U3 HUX. Takum 06pasoM, Hanbonee orpaHUYMBAaIOLLIAM W3 TPEX 3HAYeHWid ABNA-

etca MOW, , . a aHauur, MNOW ana knacca 3B coctasnset 1 1073 O
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Tak kak nasep obrnagaeT manbiM AMaMeTPOM Ny4YKa U HU3KUM YIMOM PacxOgMMOCTK, UHTEHCUBHOCTE W3MYy4eHWs,
naMmepeHHasa npu ycnosuax 1 u 3 (cm. Tabnuyy 10), ByayT oguHakoBel U paBHbl 0bLel aHeprum nasepa. MNAW (B Takom
cny4ae paBHOE 3HEPrUM UMMYNLCa) U YPOBEHb U3NyYeHWs (3aaaHHasa NMKOBasA MOLUHOCTL) AOMKHbI BbITh BbIpaXeHs! B 04-
HUX 1 TEX e BeNnUYMHaXx, B CBA3M C YeM MUKOBAs MOLLHOCTb M3MyYeHUs NoANexuT npeobpa3oBaHWio B IHEPTMIO MMMYNbCa
(unwn Haobopor).

JHeprua umnynsca nasepa Q paccyMTbIBAETCH MO COOTHOLLEHMIO

Q = (nukoBaa MOLUHOCTL) - (ANWTENEHOCTL UMMYNbCa)
Q=10%-1-10"%=0,01 Ox.

Tak Kak aHeprus OCTYMHOTO M3Ny4YeHUs Ha uMNynsc npesocxoout MAW, , . nasepHoe napenue npesbiwaeT MNON
ans knacca 3B u, cnegoBaTternsHo, AOMKHO ObITe OTHECEHO K Knaccy 4.
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MpunoxeHune C
(cnpaBo4yHoe)

OnwucaHMe KNaccoB U CBA3aHHbLIX C HUMU noTeHUManbHbIX onacHocTen

C.1 O6wme nonoxeHusa

B naHHom npunoxKeH npeacrtaBneHo onncaHWe KNaccoB, a TaKkkKe BO3MOXHbBIX onacHocTeR, KOTOpbIe C HMMW CBA3aHbl.

HDMHO}KQHME CNYXUWUT PyKOBOOCTBOM AOnA npomsao,u,meneﬁ B 4aCTW ONUCaHMA PUCKOB, CBA3AHHbLIX C Na3epHbIM U3-
penvem. 3aech Takke YKa3aHbl orpaHU4eHus KﬂaCCVICbVIKaLI,IAOHHOﬁ CXeMbl — CUTYaUuW, B KOTOPbLIX TOT UMK WMHOK YPOBEeHb
Knacca, Kak npaBmno, HenpumMeHum.

KJ'IaCCVIq)VIKElLlMH paapaGoTaHa B NOMOLLUE NOMNk30BATEN NPy OUeHKe ONacHOCTKM nNasepa v onpeaenedHn Mep BHY-
TPEHHEro KOHTpONA. Knaccmcpmxauwﬂ nasepa UMeeT OTHOLWEHWE K noTeHUMansHOW onacHoCTU AonyCTUMOro nasepHoro
N3ny4vyeHuna, ecnn pedb MOET O Nopa*KeHW KOXK UK rmaas, n He 3atparnBaeTt aApyrme rnoteHumarnbHble ONacHOCTKU, Takne Kak
ANeKTpu4eckne, MmexaHn4eckmne Mnnm XMmMny4eckme, a Takke puckn BTOPUHYHOIO OnTUYEeCKOro M3ny4eHus. Lle]'lb I{J'IaCCMCbI/I-
Kaumnn — VI,EIeHTMCbMKaLI,MFl NOBbILLUEHHOIO pUCKa TpaBMbl C YBENMYEHWUEM MOLLHOCTW OOCTYNHOIO nany4eHua, npu ycnosru
knacca 1, a Takke Hanbonee TOYHOE onNMcaHKne pUCKa noTeHUUanbHOro BO3EWCTBUA Ha BNnaknx pPacCToAHMAX OT Na3epa.
30Ha onacHocTuK gns pa3nnyHbIX Na3epoB MOXET 3Ha4YMTENbHO pa3nuMyaTbCAd B Npegenax 0gHoro Knacca. [NoTeHumMansHas
OMNacHoCTbL MOXeT BbITh CyLeCTBEHHO COKpalleHa C NOMOLLBH pacllMpeHHbIX Mep 3alluMTbl NONb30BATENA, BKMNoYad 00-
NONTHUTENbHbIE CpencTBa MHXEHEPHOINo KOHTPONA, TakMe Kak 3allMTHbIE KOXYXN.

C.2 OnucaHue Knaccos

C.2.1 Knacc 1

INasepHble uagenud, bezonacHsble Npyu 3KCNnyaTauMn, B TOM YMCMe B OTHOLUEHWW NPOAOIKUTENLHOIO HabnaeHus
B My4Ke, JaXe B Cryy4ae BO3AEWCTBMA C WCMOMb30BaHUEM Teneckonuyeckor onTuki. Knacc 1 Takke BKNOYAET BbICOKO-
MOLLHbIE Na3epbl NOMHOCTLIO 3aKPLITOrO TUMNA, Tak YTO MNOTEHUMANsHO ONacHOe U3Ny4YeHUue HeJOCTYMHO MpyY UCMNONL30Ba-
HWUW (U3Oenve co BCTPOEHHLIM naszepom). HabnioaeHue B nyyke B NasepHbIX U3Aenusix knacca 1, nanydanwmx Buanmoe
W3ryyeHue, BCce-Taku MOXET Co34aBaThb OCMennsalLme BuayarnbHble ahekTsl, B YACTHOCTU MpU cnaboM OCBELLEHUN.

TepmuH «Be3onacHbIi A5 rnas» MOXeT UCMNoMb30BaTbCH TOMNBKO B OTHOLLEHWK NasepHbIX uagenui knacca 1. Tep-
MUH «Be3onacHbIW Ans rnaa nasep» He crnegyet ynotpebnaTe Npu onvcaHumn na3epa ToNbKo Ha OCHOBAHWM €0 BbIXOAHON
ONUHbI BonHeI, npeBbiwatowen 1400 Hv. Jlazepbl niobon ANWHBI BOMHBI C [OCTATOYHOW BbIXOAHOW MOLLHOCTLIO MOTYT Bbi-
3bIBaTb TpaBMY.

C.2.2 Knacc 1M

INasepHble usnenus, asnawwmeca 6e3onacHeiMK, B TOM YUCME B OTHOLIEHWN MPOAOIPKUTENBHOrO HabnwaeHws B
ny4yke HEBOOPYKEHHbIM rnasom (6e3 BcnomoratenbHbIX yeTporcTe). MoxeT ObiTe npeBbiweHo MOB, n BoamoxHa TpaBma
rnasa B pesynsraTe BO3OEWCTBUA C UCMONb30BaHWEM TEMNECKOMMYECKOW ONTUKKW, TaKoW kak BMHOKNK ANA KONNMMUPOBaH-
HOro NyyKa ¢ gnameTpom bornee gnamerpa uamMepeHus, sagaHHoro ang ycnoeus 3 (cm. Tabnuuy 10).

O6nacTtb AnvH BonH Ansa nasepos knacca 1M orpaHudeHa cnekTpansHon obnacTbio, B KOTOpol Hanbonee LUMPoOKo
UCMONb3yEMbIE B ONTUYECKUX YCTPOMCTBAX CTEKMAHHLIE ONTUMECKWE mMaTtepuansl 06nagalT XOpoLlen Npo3padHoCcTbio,
T. e. o1 302,5 go 4000 Hm. HabntogeHue B nNy4dke ManyvyeHUs nazepHoro uagenusa knacca 1M, KoTopoe reHepupyeT BUAMW-
MOe M3NnyvyeHne, MOXET co3faTh OCNennaALWMiA acpdekT, ocoBEHHO NpK HU3KOM OKPYXKatoLLlen OCBELEeHHOCTH.

C.2.3 Knacc 1C

IlasepHble nagenus, npeaHa3HavyeHHbIe 414 LeneHanpaeneHHOro NPUMEHEHWA Na3epHOro U3nyyYeHUsa Ha KOXe Unm
TKaHAX BHYTPEHHWUX OPraHoB B MeOMLMHCKMX, TEPaneBTUYECKUX UMM KOCMETUYECKMX LIENAX, TaKUX Kak yaaneHne Bonoc,
pasrnakWBaHWe MOPLLVH WU NeYeHne YrpeBoid cbinu. HecMoTpsa Ha TOo, YTO NasepHoe W3ny4yeHWe MOXEeT COOTBETCTBOBATL
ypoBHaM knaccoB 3R, 3B wunu 4, Bo3agecTBME Ha 3peHWe OOMKHO BbITe NPeaoTBpaLleHo ¢ NOMOLLBK ogHoro unun Bonee
WHXXEHEPHBbIX CPeacTB. YPOBEHb BO3AENCTBUSA HA KOXY 3aBUCUT OT NMPUMEHEHUS, B CBS3W C YEM ITOT acnekT obecneyn-
BaETCHA BepTMKalbHbIMW cTaHZapTaMmu. [aHHblil knacc Obin BBEOEH B HAaCTOALLEM CTaHOgapTe, NOCKOMbKY Takue uagenvs
NMPUCYTCTBYIOT CErOAHSA Ha PbIHKE, a8 CPeACcTBa KOHTPONS, 0OblYHbIE ANA Na3epHbIX U3Zenuii knaccos 3B unu 4, ona HUX He
noaoxoasT. TeXHUYeckne KoMUTEThI, Npumensiowme knacc 1C, B uenax 6esonacHocty 06s3aHbl paspabaTtbiBaTe Heobxoau-
Mble cneumdukalum B BEPTUKanNbHLIX CTaHaapTax.

C.2.4 Knacc 2

IazepHble nagenua, KoTopele reHepupyoT BUAMMOE Na3epHOe U3Ny4YeHue B AuMana3oHe AnuHbl BonHel ot 400 go
700 HM v aBnsOTCS Be30NacHbIMK NPU KPAaTKOBPEMEHHOM BO3AENACTBUN, HO MOTYT NMPUYUHUTL Bpea Npy LeneHanpaeneH-
HOM B3rnage Ha ny4ok. basosbii npomexyTok Bpemenu 0,25 ¢ ABNsSeTcA HEOTbEMIIEMbIM NapaMeTPoM MPWU OLEHUBAHN
3TOro Knacca ¢ NpennonoUTENbHO 04eHb HU3KOIM Yrpo30ii TpaBMbl NMPY HECKONBbKO Bonee NpoaormkKMTENsLHOM KpaTkoBpe-
MEHHOM BO34ENCTBUMN.

MpenoTepalleHnio TPaBMUPOBaHUS MpWM 0BOCHOBAHHO MPOrHO3UPYEMbIX YCMOBUSAX CrnOcoOCTBYHOT criegylolve
dakTopbl:

- HEMpegHaMepeHHOe BO3OENCTBME B PEOKUX Cry4Yasx MOXKET Bbi3BaTe Haubonee HebnaronpusiTHole YCroBWs, Ha-
npuMep, NPy PEryrnMpoBKe MOMNOXeHWA Ny4vKa CO 3padvkoM C HaUXyALIen akkomogaLumneid u 3achMKCUPOBaHHOM rONOBOWA;
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- coBCTBEHHbIM 3anac HagexHocTh MIB, Ha koTopom ocHoBbiBaeTca MON;

- eCTeCTBEHHas HeraTMBHas peakuusa Ha BO3AENCTBUE SPKOro CBETA.

[ns knacca 2 B oTnn4me oT knacca 2M Ucnone30BaHne onTUYECKUX YCTPOWCTB He NOBLILIAET PUCK NOpaXeHWs rnas.

Mpw aTOM Ny4oK NasepHOro U3genusa Knacca 2 MOoXeT Bbi3BaTb BPEMEHHYIO MOTEPIO OCTPOThI 3peHUs, KpaTkoBpe-
MEHHOEe OCrenreHne BCMbILLKOW W NosiBeHWe OCTaTO4HOro M30bpaxeHns NCTOMHWKE, B YacTHOCTK B yCNOBMAX cnabon
OCBELLEHHOCTU. 3TO MOXKET KOCBEHHO NOBNWUATL Ha 06yt 6e30MacHOCTb MO NPUYMHE BPEMEHHOrO HapyLleHUs 3peHns
nnu ucnyra. Takne 3puTenbHble HapyLleHUss MOTyT Bbi3BaTk 0CODeHHbIe 3aTpyaHEHWs B CryYae UX BWSIHUA Ha BbINOMHe-
HUWN KPUTUYHBIX Ans 6e30macHOCTY MaHUNyNAUMA, Taknx Kak akcnnyaTtaumns MexaHW3MOB, BbICOTHbIe paboTel, paboTa ¢
BbICOKUM HaMPsKEHWEM UMK yNpasneHne asTomobunem.

Mone3oBaTeny nony4arnT MHhopMaUKIo Yepes MapkUPOBKY 0 HEAOMYCTUMOCTW NPAMOTO B3rMsAOa Ha Ny4okK, a UMeH-
HO O HEODXOAMMOCTU NPUHATE aKTMBHbBIE 3aLLWTHBIE Mepbl: OTBOpPa4YMBaTLCA UK 3aKpbIBaTh rMasa, — a Takke 0b Ncknio-
YeHUW BO3MOXHOCTU HabniogeHMs B My4kKe.

C.2.5 Knacc 2M

IlazepHbie n3genusa, KOTOpble reHEPUPYIOT BUAMMbBIE Na3epHbIe MyYKK U ABNSKTCA 6e3onacHbIMW NpW KpaTkoBpe-
MEeHHOM BO3LAENCTBUKM WUCKIIOUMTENBHO Ha HEBOOPYXEHHLIN (6e3 AONOMHUTENEHLIX YCTPONCTB) rmas. MoxeT BbITh NpeBbI-
weHo MOB, n Bo3MOXHa TpaBMa rmnasa B pesyfkTaTe BO3AEACTBUS C MCMOMb30BaHWEM TeNEeCKONMYEeCcKoW ONTUKM, Takon
Kak BMHOKNKM NS KONMMMMPOBAHHOIO NMy4Yka ¢ gnameTpomM bonee guameTpa M3MepeHus, 3adaHHoro Ans ycnosusa 3 (cm.
Tabnuvuy 10).

Mpy aToM Ny4oK NasepHoro usgenus knacca 2M MOXeT Bbl3BaTb BPEMEHHYIO NOTEPI0 OCTPOThbl 3peHUs, KpaTKo-
BpeMeHHoe OcrensieHne BCMbILWKOW M OCTaToMHble M30oBpaeHus, B YacTHOCTU B YCNoOBKAX craboil 0CBeLeHHOCTHU. 3T0
MOXET KOCBEHHO MOBMAUATE Ha 0bLyyo Be3onacHOCTL MO NPUYMHE BPEMEHHOTO HapyLlUeHWs 3peHus uiu ucnyra. Takue
3pUTENbHBIE HAPYLLEHWSA MOTYT BbI3BaTk OCOBEHHBIE 3aTPYAHEHUA B CNyYae UX BUSHWA HA BbINOMNHEHUW KPUTWUYHBLIX ONs
6e30nacHOCTV MaHUNYMAUWA, TAKUX KaK aKCrnyaTaumMa MeEXaHM3MOB, BbICOTHbIE paboTel, paboTa ¢ BbICOKMM HanpsiKeHu-
eM 3MeKTpU4ecTBa Wnu ynpaeneHwe asToMobunem.

MonesoBaTtenu nony4akT MHGMOPMALIMIO Yepe3 MapKUPOBKY O HE4ONYCTUMOCTU NPSAMOTo B3rMa4a Ha Ny4oK, a MMeH-
HO © HeoBXOAUMOCTW NPUHATE aKTMBHLIE 3aLLMTHLIE Mepkl: OTBOPa4YMBaTLCA UMW 3aKpbIBATh rMasa, — a Takke 00 ncknio-
YeHU BO3MOXHOCTW HabniogeHns B My4ke.

C.2.6 Knacc 3R

INazepHble n3genus, KOTopble reHepupYOT u3nyyeHue, npesocxogdsiiee MOB npw HabnogeHuu B ny4ke, OgHaKo
yrpo3sa TpaBmel B BONbLLIMHCTBE CNy4aeB CPaBHUTENBHO HU3KA.

MW ons knacca 3R orpaHndeHo go natv pas no cpasHeHwo ¢ MNMOAW knacca 2 (BMaMMoe nasepHoe M3nydeHue)
nnu B NATb pas ot MNAW knacca 1 (HeBManmoe nazepHoe uanyveHue). Huskas yrposa npegbsaBnsieT MeHblue TpeboBaHui
K NPOM3BOACTBY M MepaM KOHTPOns ANs Nonb3oBaTens (B 3aBMCUMMOCTM OT rocyAapcTBEHHbIX HOPM), YeM Ans knacca 3B.
Mputom, YTo nasepHble uagenua knacca 3R He cuyMTaTCA KOHCTPYKTMBHO Be3onacHbIMWM, PUCK OrpaHUuyeH B CBA3W CO
crneaylowmmMm acnekTaMmu:

- HeMpegHaMepeHHoe BO3AEeNCTBUE B PeOKMX Cnyvasx MOXeT Bbi3BaTb Haubonee HebnaronpusTHeIe YCNOBUA, Ha-
npumep, Npu PeryrimpoBKe NMOMoXeHWs ny4vka ¢ BonbLIMM 3pa4KoM 1 HauXy4Luen akkomMmogauneil C NONHOW IHepruen ny4-
Ka, nonagaroLien B rmnas;

- BHYTpeHHUI KoadhuumeHT ocnabnenus (cteneHb 6esonacHocty) B MOB;

- eCTeCTBEHHOE HenpusaThe BO3AEWCTBIMA APKOro CcBeTa B Criyyae BUAMMOTO M3MyYeHWs U peakLus Ha Harpee poro-
BULbI AaNBHUM UHPPaKpacHbIM U3NyYeHneM.

Puck TpaBMbl BO3pacTaeT ¢ ANUTENBHOCTLIO BO3AEWCTBUS, @ OHO MOXKET BbITh ONACHBIM ANA 3peHus npu Haubonee
HeBnaronpusATHBIX YCNOBKUSX WKW B CBA3M C LieneHanpasneHHblM HabniogeHneM B Myyke.

B 3aBMCMMOCTM OT MEHSIOLEroca uanasoHa pucka, CBA3aHHOro ¢ nasepamu knacca 3R, npuMeHMMocTb cneuum-
anbHbIX NOMb30BATENLCKUX CPEACTB KOHTPONS (BKNOYAA aAMUHUCTPATUBHBIA KOHTPOMb M MHOWBUAYANBHYIO 3aLUMTy rnas)
AomkHa 6bITe YeTko 0603HaYeHa B MHCTPYKLUMSAX NOMb30BaTENS.

MpuMeyvaHue — [o cpaBHeHUO co 3HaveHuamun MOB v MO gna knaccoe 1, 1M, 2, 2M n 3R, obo3HayeH-
HbIX BO BTOpoM n3aaHuun |IEC 60825-1, COOTBETCTBYHOLLME 3HAYEHWSA B 3TOM, TPETLEM M30aHMM CHUXKEHBI ANA HEKOTOPbLIX
TOYEYHBLIX WCTOMHMKOB C OOHWMM MMMYNbLCOM, HO MOBbILIEHLI ANS GOMbLWUWHCTBA MMMNYNBCHO-NEPUOANYECKUX UCTOUYHUKOR
1 BOnNbLUMHCTBA MPOTSKEHHBIX UMMYMNLCHBIX UCTOYHUKOR; MOMnpaBoYHble KoadduumeHTsl (cTeneHs 6e3onacHoCcTH) Takux
3Ha4YEeHWn COOTBETCTBEHHO M3MeHeHbIl. Kak cnenctene, HEKOTOpLIE UMMYILCHbIE M3Oennsa, OTHECEHHbIE K knaccy 3R Bo
BTOPOM WM303aHUK, B HAcTosLWem cTtaHgapTe (TpetbeM uzgaHum |[EC 60825-1) oTHocaTCcs K Knaccy 2, a HeKoTopble UM-
NySIbCHbIE U3AENUA, OTHECEHHbLIE K Knaccy 3B Bo BTOPOM M3gaHum Tenepb NpUYMUCreHsl K knaccy 3R B HAcTOSALLEM CTaH-
napte. YTo KacaeTcs NnocnegHero, To NPakTUYECKMA OMNbIT B OTHOLLEHWW PUCKa TPaBMUPOBaHWUA OrpaHUYeH, MOCKOMNbLKY OH
CYLLECTBYET ANA WCTOYHUKOB C HEMPEPLIBHLIM PEXMMOM paboThl ¢ KONMUMUPOBAHHBIMK MyYkaMu MOLLHOCTBIO A0 5 MBT,
MCMOMb3yeMbIMU B TEYEHWE MHOTMX ET B KAYECTBE KOCTMPOBOYHLIX NA3epoB.

BPEMEHHHH noTepAa OCTPOThl 3peHUA, KpaTKOBpeMeHHOE ocnenneHue BCMBILLUKOW 1 OCTaTo4YHbIE MSOﬁpa)KEHVIFI MO-
yT ObITb BbI3BAHLI MNy4YKOM Na3epHOro n3genua Knacca 3R B BMOMMOM gnanasoHe ANUHbI BOMHLI (Kal{ Y nasepa Knacca 2),
B 4aCTHOCTK B YCNOBUAX cnaboil oceeLeHHOCTU. 3TO MOXET KOCBEHHO MOBMUATL Ha DGLLI,yPO BezonacHocTk Nno NnpuynuHe
BPEMEHHOIO HapyweHnAa 3peHnAa Unn ncenyra. Takue SPUTENEBHBIE HAPYLWEHWA MOTYT Bbi3BaThb ocobeHHble 3aTpygHEeHWA B
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cry4ae vx BIMSAHWA Ha BbIMOMHEHWUM KPUTUYHBIX AN 6e30NacHOCTU MaHWNyNAUWIiA, Takux Kak akcnnyaTtalus MexaHu3MoR,
BbICOTHbIe paboThbl, paboTa ¢ BbICOKMM HanpsKeHUeM SNEKTPUYECTBA UMW yNpaBneHne asTomobunem.

INazepel knacca 3R cnegyet ncnonb3oBaTe NpY YCNOBUAX, KOraa NpsaMoe HabnwgeHne B Ny4ke ManoBeposTHO.

C.2.7 Knacc 3B

TlazepHble n3genus, KOTopble, Kak NpaBumo, SBMAKTCH ONacHeIMK NPW HENOCPEACTBEHHOM BO3AEWCTBMM My4yKa Ha
opraH 3peHusa (To ecTb B npegenax HEPI), Bknioyana cnyyanHoe kpaTkoBpeMeHHoe Bo3aencTeue. Barnsg Ha pacceaHHoe
oTpaXeHue, Kak npaBuno, sensetcsa 6esonacHeiM. Jlasepbl knacca 3B, npubnuxerHsle k NOW knacca 3B, MoryT Bbl3BaTh
MWHUMANEHOE MOPaKEHUE KOXKW UNKW AaXe co3aaTe Yrposy BO3ropaHus BOcnnameHsowmxca MatepywanoB. OgHako ato
BEPOSATHO, TONBKO eCny My4YOoK MMeeT Manblid AuameTp Unu SBNsSeTca CoKyCUPOBaHHbIM.

MpumeyaHue — TeopeTU4ecky (HO MaNOBEPOATHO) CTb HECKOMBLKO YCINOBWUIA 3pUTENBHOMO BOCMPUATUSA, MPK
KOTOpbIX OCMOTP paccesHHOro OTPaXKeHUs MOXET Bbi3BaTk npesbiweHue MOB. Hanpumep, NpUMEHUTENBHO K NasepHbIM
nagenuam knacca 3B ¢ MoLHOCTLI0, NpubnmkeHHor K MAW, anutensHbin B3rnan (gonswe 10 ¢) Ha pearnbHble paccesH-
HblE OTpaMEeHWs BUOMMOIO U3Ny4YeHUA Ha paccTosHUU MeHee 13 oM Mexay pacceunBaollei NOBEPXHOCTLIO U POTOBULIEN
MOXKET npeebiwats MAOB.

C.2.8 Knacc 4

IazepHble uzgenusi, ¢ KOTOpLIMU HabnOeHWe B MyYKe U BO3AENCTBUE Ha KOXY NPEACTABMAET ONACHOCTbL U MOXET
ObITb OMacHbIM B3NS4 Ha pacceAaHHOe oTpaskeHue. Takne nasepbl 3a4acTyl HECYT PUCK BO3ropaHus.

C.2.9 NMpumeyaHue NO HOMeHKNaType

«C» B knacce 1C obycnoeneHa 13 pexxvma paboThl, Npu KOTOPOM NasepHoe uany4yexuve Boiwe MNOW knacca 1 moxeT
ObITb NPOM3BEAEHO TOMBKO NPU KOHTaKTe (B HEMOCPEACTBEHHOW BNM30CTH) M3Ny4aTens C KOXEN Uy TKAHAMIW BHYTPEeHHUX
OpraHoB.

«M» B knaccax 1M v 2ZM obycnoeneHa M3 yBenuyuBarLWmx onTUYeckux HabnogaTenbHblX YCTPOUCTB. «R» B knac-
ce 3R oDycnoBneHa M3 CHWKEHHbIX UM CMAMYeHHbIX TpeboBaHWiA: cMArYeHHble TpeboBaHWA Kak aANd NpOU3BOOMTENSA
(Hanpumep, 6e3 HeoGXoguUMOro KIMHOYEBOro NepeknoyaTens, Gnoknpatopa nyyYka unu atTeHwaTopa U GnoKMpoOBOYHOMO
KOHHEKTOpa), Tak W onsa nonb3oBatensd. «B» and knacca 3B umeeT UCTOpUYECKOE NPOUCXOXAEHNE, TaK KaK B NpeabiayLLen
Bepcuu gaHHoro ctaHgapTa (IEC 60825-1:1993) cywectsoan knacc 3A, koTtopbldi obnagan 3HadeHueM, aHanoruyHbIm
TOMY, KOTOpOE B HacTosllee Bpems umetoT knaccsl TM 1 2M.

Cnegyet OTMETUTL, YTO BbILLEYKA3aHHLIE ONUCAHWA BO BCEX CNy4YasX, KOrga UCMonb3yeTcs TEPMUH «OMACHOEY UK
CYLLEeCTBYET Npeanockinika BbICOKOro pyUcka TpaBMbl, aHHas ONacHOCTb U PUCK CYLLECTBYIOT TOMbKO B Npegenax obnactu
BOKPYr nasepa, rage npesbllleHbl COOTBETCTBYOWMe ypoHU MOB. [Ina Bo3AeACTBUA HA HEBOOPYKEHHLIW rMa3 gaHHaa 0b-
nacTb orpaHnyeHa HBPI™ nnn xopowo KonnuMMpoBaHHbBIM ManydeHnemM knaccoe 1M un 2M, Habnogaembl Yepes BUHOKNN
unu Teneckonsl, pacwupeHHsim HBPI™ (PHBPTT). BrnonHe BeposTHO, 4YTO onpedeneHHoe (knacc 3B unu 4) nazepHoe v3-
penve obrnagaeT oveHb kopoTkum HBPT, cBA3aHHbIM ¢ HAM, MO3TOMY NpW ONPEAENeHHOl YCTaHOBKE UM NPUMEHEHIN ANS
nepcoHana, Haxoasuerocs 3a npegenamu HBPI 3awuTel rnas He TpebyeTcs. MNpumepamu Takoro obopyaoBaHWs SABNSAKT-
CSl CKaHuUpYyloLMe Nasepbl UMW NYHEHbIE Na3epbl, YCTAHOBMNEHHLIE HA MOTOMKE NPOWM3BOACTBEHHON NMNoLWankM, npoeLu-
pytoLmne 13obpaxKeHue UM NUHUIO Ha 3aroToBKy B pabo4vert obnacTu cHU3y. B To BpemsA Kak YpOBEHb MOLLHOCTU U Cxema
CKaHVpoBaHWA MOryT ObITb TaKMMK, 4TO Bo3oencTBue B paboyen 3oHe BypeT Huke MOB, a 3HaunT, 6e3onacHbiM, NOpaAaoK
TEXHWYECKOTO U CEpPBMUCHOTO 0bcnyxMBaHua noTpebyeT ocoboro BHMMaHUA. Hanpumep, BozgeicTeue Ha bonee Gnmakmx
pPacCToAHUAX MOXET ObITb ONAacHbIM, K NPUMEPY, Koraa nonb3oBaTenb YMCTUT OKHO, B30OpaBLUMCh Ha NecTHULy. Opyron
npuMep: B TO BPEMSA KaK CXema CKaHMpoBaHuA MOXeT BbiTb Be3onacHo, onacHOCTb BEPOATHA, ECNIU NMYYOK BEPHETCH B He-
CKaHvipyroLuia pexnmM. Kpome Toro, Ans nasepHelx U3genuii knacca 4 cywecteyeT HBPT, ceBsizaHHOe ¢ paccesHHbIMW OT-
paxeHuamMu (HecMoTpaA Ha To, 4yTo Takoe HEPI ¢ Gonblwoi BepoATHOCTEI ByaeT 40BONBEHO OrPaHMYeHHBIM MO MPOTHKEH-
HocTuh). OnncaHne onNacHOCTK, CBA3aHHONM C ONpedeneHHbIM NasepoM U NPUMEHEHUEM, ABMAETCA YacTbK OLEHKU pycKa.

KnaccudumkauoHHele MCnbITaHWSA CneagyeT NpoBoauTh B Havbonee HeBnaronpuaTHLIX YCNOBUSIX C MPUMEHEHUEM
Hanbonee xecTknx TpeboBaHuin, YTOOLI BLINO rapaHTUPOBaHO, YTO M3OEenna HU3LEro Knacca (Hanpumep, knacca 1) He
NpefcTaBnsaT OMacHOCTM ANS [Ma3 W KOXW NpY pasymMHO NpeaBuauMbIX HAaWXYOLIWX CUTYauMsax; YCNOBWUS WUCMbITAHWSA
npenHasHadeHbl AN paccMOTPEHUs pasnuyHbiX HebnaronpuaTtHbIX cuTyauud (cm. Sliney 1 gp.). CnegopartensHo, W3-
penve knacca 3B nnu 4 moxeT BbITe CKOHCTPYWMPOBAHO TakuMm 06pa3zom, YTO OHO MOXET paccMaTpyBaThea BesonacHbIM
[OJ15 Ero UCMonbL30BaHUA MO HA3HAYEHWIO MPY HOPMarbHBIX YCMOBUAX IKCNyaTaunm, Tak KaK ONacHOCTb BOZHUKAET TONBKO
npu Hanxyawmnx cutyaumax. Hanpumep, nanenve MoXeT UMEThL 3aLLUUTHBIA KOXKYX (KOTOPLIN yAOBNETBOPAET TpeboBaHAM
IEC 60825-4), HO He MoxeT OblTb KNnaccMUUUPOBAHO Kak M3genve knacca 1 co BCTPOEHHBIM Na3epom Mo crnegylowmnm
npuyMHaMm:

- 3ALUUTHBIW KOXYX HE NMPOXOAWUT UCMbITAHWE COrMacHO HAacTosLWEMY CTaHAAPTY B TEYEHWE NPOAOIMKUTENBHOTO Nepu-
ofa (Torga kak cornacHo |[EC 60825-4 B OTHOLWWEHMM MaLLMH MOXET BbITk MCNonb3oBaHo Honee KOPOTKOE BpeEMS OLIEHKM);

- U3genve He UMEeeT BEpPXHEN KpbILku, HO Byaet cuntartbea 6e3onacHeiM Ans o6CTaHOBKY, B KOTOPOW NPUCYTCTBUE
noaei Haa 3allMTON UCKITKYEHO;

- U3QEenve He OCHALLEHO aBTOMaTUYECKMM pacrno3HaBaHuemM goctyna niogei. Mpu atoM B KOHTponupyemoi obcTa-
HOBKE 3TO MOXET BbiTb KOMMEHCUMPOBAHO OpraHW3auMoHHLIMK Mepamin B6e30nacHOCTU B BUAE WHAMBUAYaNbHbIX Broku-
POBOK, NpefoTBpaLLakoLLMX 3aKpbITUE ABEPLUEI NPU HAXOXKOEHUM KOro-nMbo BHYTPY 3alMTHOIO KOXYyXa, YTO HE BNUSIET Ha
Knaccuhukauvio, Ho npeacTasnaeT cobon npoueaypy, kotopan obecnevnBaeT HeobxoanMbIA ypoBeHb Be3onacHoCTy Ana
nonb3oBaTens.
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B cny4asx, Korga onacHOCTb, CBA3aHHAs C NasepHbIM 13genveM KrnaccoB 3B u 4 orpaHnyeHa B npegenax Koxyxa,
MOXeT BblTb JOCTATOYHO OpraHM3auMOHHBIX Mep 6e3onacHoCTU. TOYHO Tak Ke Takux Mep MOXeT BbiTb 4OCTaToMHO Ans
nasepHoin cucTemMbl 6e3 KpbllkM NUBo B cUTyauuu, Koraa nocne Hekotopol 6onee ANUTENbHOM OLUMOKM MOXET BO3HUK-
HYTb NPOropaHne 3aLuuThI.

CyLLecTByHOT OpyrMe NpUMepbl, KOrga OnacHOCTW, CBA3aHHble C nasepamu knaccoB 3B un 4, BO3HWKAKOT TONbKO
B OnNpedeneHHblX ycrnoBuax. Hanpumep, cutyauua, npyv KOTOPOW KnaccudmkauMs OCHOBaHa Ha OOMNOMHWTENbHOW npu-
HaONEeXHOCTH, TAKOW KaK KOMMMMUPYOLLAsA NMMH3a, NPUMEHSEMAs K BLICOKO PacXo4siLLEMYCA MYYKY A9 HU3KOYPOBHEBOW
nasepHoi Tepanuun. Takoe muagenue MoXeT BbiTb KnaccuUUMPOBaHO Kak knacc 3B Ha ocHoBaHWW ycTaHaBNMBaeMoW
OOMOMNHUTENBHON NMWH3LI, NOCKONBKY OHA QOPMUPYET NOTEHLMANBHO ONAacHbIA KONNMUMUPOBaHHLIR nyvok. OfgHako ucnons-
3oBaHve 6e3 OoNoNHUTENLHON NPUHAATNEKHOCTH, BbI3bIBAOLLEN JOPMMPOBAHWE PACXOASALLErOCs MyyKka, MOXeT ObiTb 6ea-
onacHbeIM (To ecTb Nboe Bo3gencTBue Ha rmas byget Hke MOB). Takum obpaszom, onacHasa obnacTts BydeT cylecTBo-
BaTb TONbLKO BOKPYT Na3sepa cpasy Nnocrne yCTaHOBKW OOMNOMHUTENBHON NPUHAANEXHOCTH.

C.3 OrpaHu4eHun KnaccugmKaLMOHHON CXeMbl

HecMoTps Ha TO YTO KnaccuPUKaLMOHHbIE MCMNBITAHWS BO MHOTMX CMy4asx ABMASKOTCA OrPaHUMYMBAOWMMKU U He-
BnaronpuATHLIMMK, CYLLECTBYIOT OFpaHUYEHUs, KOTOpbIE MHOrAa crnocobHbl NPUMBOAUTE K OMACHOCTAM MOMWMO TEX, YTO
CBfi3aHbl C COOTBETCTBYOLMMU Kraccamu. Knaccudukauma ocHOBaHa Ha Tpex «KOMMOHEHTaxX»!

a) MOV pasnuyHbIX KNaccoe;

b) TpeboBaHuA kK U3MEPEHUAM B NMEpEBOAE Ha PACCTOAHME U3MEPEHUA, AUaMETP anepTypbl U yron BOCMPUATUA NS
OTpa¥KEeHWs NOTEHUMarnbHLIX YCrNOBUA BO3OENCTBUA. Takue TpeboBaHUsA K M3MEpPEHUAM ANA OnpeferneHHoro nasepHoro
V34Eenusi onpenensioT JoNyCTUMOoe UanydeHne, kotopoe cpaBHueaetcs ¢ MNAW ana yctaHoBneHms knacca,;

C) yCrnoBus UCMbITaHWMIA, NpU KoTopkix onpegensetca MNOM v gonyctumoe uanyyerue. Cioga BxoguT yveT 0bocHo-
BaHHO MPOrHO3MPYEeMBbIX YCIOBMIA €AMHUYHOIO OTKa3a. Takke Heobxoaumo pasrpaHUyYeHue SKCnnyarauuy, TEXHUYECKOTo
obcnykmBaHus U cepsucHoro obecnyxueanua. CnegyeT yYUTeIBATL UCMONb30BAHWE OOMNOMHUTENBHLIX MPUHAANEXKHOCTEN
1 pa3anuyHbIX KOHQUrypauuin M34enus, Kotopsie MoryT BelTe obecneyeHbl 683 MHCTPYMEHTOB.

Kaxgbli 13 3TMX Tpex KOMMOHEHTOB MMEET HEKOTOPbIE Nogpa3yMeBaeMble AONYLWEHWA: B PEOKUX Cly4adax, Korga
Takve JonylleHus He cobnigarTes, MOryT BO3HUKATL ONAcHOCTW 3a npegenamu obblyHoro noHuMaHus knacca. Hanpu-
mep, MO ona knaccoe 1 1 1M npy AnUTensHOM BO3AENCTBMM OCHOBaHO Ha JONYLUEHWM OBMKEHWIA aHECTe3nPOBaHHOMO
rnasa. Takum obpasomM, B cryvyae NpoNOHIMPOBaHHOTO BO3AENCTBUA HA aHECTE3UMPOBaHHbIN Ma3 BO BpeMsa MEeAWLMHCKUX
npoueayp nasepHoe nanyyeHue knaccoe 1 u 1M MOXeT NpUBECTM K MOTEHLMANLHO ONacHoMy Bo3gelcTBuio. Takke Tpebo-
BaHWS K UBMEPEHWAM OCHOBaHbLI HA JONYLLEHUSX W OLIEHKax BEPOATHOCTW BO3OEWCTBUSA C ONpeaeneHHbIMA TUNnamMin onTu-
YEeCKUX MHCTPYMeHTOB. Hanpumep, nonagaHve KonnvMMMpoBaHHOTO ny4dka bonbworo guametpa (6onee 50 mm) B 6onbLwion
Teneckon, MoxeT BbiTb onacHbIM Jaxe Ans nasepHoro u3genua knacca 1. [Npu 3ToM BEPOATHOCTb TaKoro Cry4anHoro
BO30EWCTBUS Ha 3PEHME, KaK NpaBuso, AOBOMbHO HWU3Kas BBUOY manoro nons ob3opa ontuyeckux npubopos. [dpyras
CMTyauus, KOTOpPYH, BO3MOXHO, CNEQYET y4ecTb: U3aenue NoMeLlanT B YCroBKUA, HE3HAYMMBIE AN KNnaccudukauumn, Ho
ONacHOE U3Ny4eHUe TEM HE MEHEEe CTaHOBMTCH OTKPLIThIM. Hanpumep, HECMOTPSA Ha TO, YTO 3TO HE NPEAYCMOTPEHO Mpo-
MN3BOAMTENEM B KQ4€CTBE JOMOINTHUTENBLHOW NPUHAANEKHOCTU K M3GENWI0, PACXOOALMINCA My4HOK n3genusa knacca 1M nnn
2M moxeT 6biTe Npeobpa3oBaH B KONMMMWMPOBAHHBIA MyYOK NMOTEHLMANLHO OMacHbiM Ha BOMbLUIOM pPaccTOAHWUU NMyTEM
3aKpenneHns KonnumupytoLwen nuHasl. OgHaKo 3To CnefyeT yYuThiBaTh B KAa4ecTBe MoguduKauuy U3nenus, a nuiy, Bbl-
MOMHALWEMY Takyt MoaudumKaumio HeobXoaMMOo NOBTOPHO KNaccuuumpoBaTth U3nenve.

Tem He MeHee NPoW3BOAMTENL AOMKEH 0CO3HABATL HaNMYUeE OrpaHMYeHWd, YTOObI OH MOT MPUBECTW NPenynpex-
OEHUA B PYKOBOACTBE MO 3KchnyaTauuu nagenusi. KOHKpeTHbIe NpuMepb! TaKMX NOTEHUUaNbHBIX OrpaHuYeHuii NpuBEeaEHb!
HUKe (cneqyeTt NOMHUTL, YTO 9TU OrPaHUYEHUs SBNSHTCA NMALLL NOTEHUMANBHBIMU, TAK KaK 3TO 3aBUCUT OT TUMNa U34enus,
ECITW OrpaHuYeHNs NPUMEHSIOTCA UMM HE NPUMEHSIHOTCA):

- NasepHbie U3OENWSA C KONMTMMUPOBaHHBIM NyykoM knacca 1, 2 unu 3R Gonblioro guamerpa, paccMaTpvBaseMbie
yepea BonbLIME TENECKONbI;

- NnasepHble M30enua ¢ pesko pacxoaawumcs nyydkom knacca 1, 2 unu 3R, Habnogaemsle Yepes yBenuyuTenn (C.
Take npumedarve 1 8 5.4.1 n IEC 60825-2);

- BMHOKNM UMW TEMECKONbI C YBENUYEHMEM MEHEE YeM B ceMb pas. B Takom cnyyae aons ycrnoBusi 1 yBenuyeHue
YIMOBOIO UCTOYHWMKA ¢, KOTOPbIN MOXET BbITh NpUMeHeH [cM. nepedncnerne c) 4.3], nnbo B ka4ecTBe ansTepHaTUBLI CO-
KpalleHWe yrra BochpuAaTUS [CM. nepevncneHue b) 5.4.3] JOMKHO COOTBETCTBOBaTL AEWCTBUTENBHOMY KO3(UUMEHTY
YBEMYEHWSA, TO €CTb MEHEE CEMUKPAaTHOIO YBEMWUYEHUS;

- CKaHVpYOLLME NYy4Yu npu HabnaeHu Yepes TENecKonsl;

- Npy HabnogeHUM B MyYKe Ha O4eHb BNM3KUX PaCCTOSHUAX MHTEHCUMBHOCTL OT yrbTpadMoneToBoro A nanyyYeHus
nasepHbIx nagenui knacca 1 Moxet npeeblwate MOB ans rnasa npu gnuteneHocTH Bo3aencTeus gonbwe 1000 c.

YcnoBusi ABOWMHOMO 0TKasa, KOTOpble MOTyT ObiTb BEPOATHLIMU. 3TO Crny4yaw, KOraa Kaabld OTOENbHBLIA 0TKas He
npuBedeT K JoMyCTUMOMY nanydyeHuio Beiwe MOW, ogHako oba oTkasa, BO3HMKAKLLNE OOHOBPEMEHHO, CNOoCobHbI Ha 3TO.
Korga Takme oTkasbl BO3HWMKAKT CO CPaBHUTEMNBHO BLICOKOW A0ONEeW BepOSATHOCTM, BO3MOXHOCTL ABOWHOIO O0TKasa MOXET
ObITb AOCTATOYHO BbICOKOW, TAKMM 0Opa3oM, YTO 3TO CriedyeT y4uTbiBaTk NpY NPOEKTUPOBAHWUN M3OENWS;

- Knacc nazepa MOXeT He BbITb noKazaTenem onacHOCTU B MECTax, e BO3MOXHO BO3AENCTBME NAa3epHOro nyyka Ha
niogew. Crnenyet yuuTbiBaTe HBEPI, ocobeHHO B OTHOLIEHWW LUIMPOKUX PACCEMBAIOLNXCA NasepHbIX NYYKOB.
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Buoduanyeckme ocobeHHOCTH
D.1 AHaToMU4YecKoe CTPpOEHMe rnasa

Ha PUCYHKE D.1 npmBegeHo I'IO,D,DOﬁHOE onucaHme aHatToMM4YECKOro CTPOEHKWA MMa3a YeroBeKa.
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PucyHok D.1 — AHaToMu4ecKoe CTpoeHKe rmaasa

Ha pucyHke D.1, cekuus (A), npegcTaBneHa cxema HapyXHbIX YacTel NeBoro rmasa. [poMexyToK Mexay 3aKkpblBa-
HOLLMMMWCA BEKAMWM OrpaHUYMBAET Norne 3peHus rmasa MuHganesuaHon hopmbel. OTMEYEHb!I OCHOBHbIE 3MeMEeHTLI Nepe-
Hero rrnaza.

Ha pucyHke D.1, cekuma (B) npeacraeneHo ropuaoHTansHoe ceveHue nesoro rmasa. a3 pasgeneH Ha OBe 4acTu:
nepenHIo Kamepy, OrpaHNYEHHYH POrOBULIEN, paayKHOM 0DOMOYKOW 1N XPYCTanvWKoM, U 3a4HI0H YacTb rMa3HoM BraawHbl,
OrpaHU4EeHHYH CETHATKOW U NpeacTaBnsawLLyk coboit reneobpasHoe CTEKTOBMOHOE TEMO.

Ha pucyHke D.1, B cekumun (C) npegctaBneHa BHYTpeHHAR obonoyka rnasa, BuaMMas Yyepez odransMockon. 310T
npubop HanpaBnaeT My4YoK CBETa Yepes 3paqvyoK W OCBELLAET BHYTPEHHIOW 060noyky rnasa, no3Bonsas ee pacCMOTPETh.
Habniogaemas npu 3TOM KapTWHa HasbiBaeTca AHOM. OHO BLIMSAAWUT KPAaCHOBATLIM, HO OCHOBHLIE COCYAbLI CETYATKUN MOX-
HO BWMAETb YeTKO. [pyrMMun 3amMeTHbIMM 3nemeHTamy ABnAlTca 6enoBaTbll AMCK 3PUTENBHOrO HEpBa W LEeHTpanbHas
aMka (coeea). LleHTpanbHasa amka npeacraenaeT cobon Hebonblwoe yrnybneHne Ha NOBEPXHOCTU CeTYaTKu, KOTOpOE B
DonblUei cTeneHn NUrMeHTUPOBAHO, YEM OKpYIKaKoLLlaa ceTyaTtka, U ABnAeTca obnacTelo Hanbonee YeTKoro 3peHns. Amka
HaX0oOWTCA B LEHTPE XEeNToro NATHa, OTBETCTBEHHOIO 3a Haubornee aetanbHOe 3peHure.

Ha pucyHke D.1, B cekuyum (D) npegctaeneHa CTpyKTypa CETYaTKM B TOM e CeYEHMM, YTO U B cekumn (B), Ho yBe-
NMYEHHAsA B HECKOMBKO COTEH pa3 Mo CPaBHEHWUID C HATypanbHOW BenuumHol. CeTyatka COCTOMT M3 psaa CrNoeB HEPB-
HbIX KMETOK, KOTOPbIE MOKPLIBAKOT CBETOMYBCTBUTENBHBLIE NANOYKM 1M KONBOoYKW; TO eCTb CBET, NaAalLLMi Ha NOBEPXHOCTL
CeT4YaTKW, OOIIKEH NMPOWATY Yepe3 CroW HEPBHbLIX KIETOK, MpeXae YemM OH O0CTMraeT CBETOMYBCTBUTEMbHBLIX KneTok. [og
crnoem nano4vek n konbodek HaxogUTCA COW NUIMEHTHOrO 3NUTENWA, KOTOPLIA COOepPXWT TEMHO-KOPUYHEBBIN MUTMEHT
MEmnaHWH, a HUXKe — CMOW TOHKUX KPOBEHOCHLIX COCYLAOB, COCYAMCTO-KanUMNspHLIA crioi. MocnegHuii mornowawLuia
crnon — cocyauctaa obono4dka rnasa — xopouva, KOTOpbIA COOEPXUT NUIMEHTUPOBAHHLIE KNETKN U KPOBEHOCHBIE COCYAbI.
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Ha pucyHke D.1, cekuus (E), npegcraeneHa CTpykTypa obrnacTy LeHTpanbHOW MKW, YBENUYEHHOW B HECKOSBKO
coTeH pa3. B Hell npucyTcTBYIOT TONBKO KonbouykKn. HepBHble KNeTkM cMeLleHbl paguanbHo OT 9TOW nnollagky Haunbonee
OCTpOro 3peHus. [MUrMeHT XKenToro NATHA, KOTOpbIA cUnbHO nornowaet B o6nactu oT 400 go 500 HM, pacnonoxeH B BoO-
noxkoHHom cnoe leHne.

D.2 BozgencTBue nasepHoro nany4yeHusi Ha 6MoNornyYecKkyro TkaHb

D.2.1 O0OLwme nonoxeHUs

MexaHn3M, NoCpeacTBOM KOTOPOro NnasepHoe U3nyyeHve Bbi3bliBaeT NopaXkeHWe, aHanorndeH ansa scex buonoruye-
CKMX CUCTEM W MOXET BKMNOYaTb B3aMMHOE BNUsAHME Tenna, TepMoakyCTU4eckne UMNYIbCHble NoMexu, OoTOXMMMUYECcKne
npoLecchl U HeNnMHelHbIe nocneacTeud. CTeneHb, A0 KOTOpoW Niboi M3 AaHHBLIX MEXaHW3MOB OTBEYAET 3a NopaeHue,
MOXeT ObITb CBA3aHAa C onpeferneHHbIMyU (OU3NYecKMMU NapameTpamMii M3ny4arLLero NCTOYHWKa, Hambonee BaXHbIMK U3
KOTOpPbIX ABMATCA AMWHA BOJMHbI, ANMWMTENLHOCTL UMMYMbca, pasmMep M3obpaxeHus, oOny4eHHOCTb U 3HEpreTUYecKas
3KCMo3nuus.

B 06Lmx YepTax npy CBEPXMOPOroBOM BO3AESUCTBMM Npeobnanawnini MexaHuam HanpsaMyo CBA3aH C ANUTENBHO-
CTbO UMNYyNbCa Npy Bo3aencTBUA. Takum 06pas3oM, B Nopsdke yYBENUYeHUsa ONUTenbHOCTM UMNynbca npecbnagarwumm
ABNATCA BO3OEUCTEUSA CO CNeAYLWMMMU BPEMEHHBIMW MHTepBanamu:

- NPY HAHOCEKYHOHOM 1 CyOHaHOCEKYHOHOM BO3AENCTBMN — MUKPOKABUTALMK, aKyCTUYECKUE UMMYNbCHBLIE MOMEXW
N HENMUHEeNHbIE BO3OEWNCTBUS;

- o1 100 MKC 4O HECKONbKNX CEKYHO — TENMNOBOE BO3AENCTBUE;

- ¢ npeBblweHnem 10 ¢ — oTOXMMWUYECKNE BO3AENCTBUA.

INasepHoe nany4eHne oTnMYaeTcA OT DONBbLUMHCTBA NPOYMX U3BECTHLIX BMAOB M3MYYEHUS BbICOKOW WMHTEHCUMBHO-
CTbH0 ¥ KONNMMMWPOBAHHOCTLH MyYKa. 3TO BMECTE C M3HAa4YarbHbIM BbICOKMM COOAEPXKaHUEM IHEPTMM MPUBOAUT K Ype3amep-
HbIM KONMYecTBaM 3Hepriu1, nepegasaemoil Ha Buonoruyeckue TkaHu. OCHOBHOE siBNeHWe npu nboM Buae nopaxeHus
nasepHbIM U3ny4eHvemM G1MONorMYeckon CUCTEMbI COCTOWUT B MOMMOLLEHUA ONTUHYECKOrO M3Ny4YeHus Takoi cuctemoln. Mo-
rMOLEHNE BO3HWKAET Ha aTOMHOM WM MOMEKYNSIPHOM YPOBHE U NpefcTaBnaeT coboi cneumdmnyeckuii npouecc, 3aBuca-
LLWIA OT ANWHBI BOMHLI. Takum 0Bpas3om, AnNvHa BONHbI ONPeaenseT, kakasa TKaHb NoABepKeHa Nopa)KeHuo onpeaeneHHoro
Na3epHoro nydka.

@ NazepHana 3Heprus NOrMoLLAETCH CUCTEMOIA.

MornoluaeMasn sHeprus obpasyeT Tenno, KoTopoe
G nepenaeTcsi OKPYXKaOLLMM TKaHAM.

@ Y na3epoB ¢ ANMHHBIMK UMMNYNbCaMU UaNyYeHus nubo
\.\ \ / / paboTalomx B HENPEPLIBHOM PEXUME OMUTENBHOCTL

e TemneparypHoro hpoHTa oGecneqnBaeT yBenuyieHne
/AR

NOCTeNneHHO HapacTakLero nopaxeHus.

Y nasepoB ¢ KOPOTKMMW MMMYNbCaMU BLICOKaA
0bny4eHHOCTL 06ecnevnBaeT yBenmyeHne B3pLIBHOTO
paspyLUeHWs KIMeToK M NopaXeHWs nyTem ruanyeckoro
3amelleHuns.

PucyHok D.2 — Cxema BbI3BaHHOr0 nasepoM nopa)eHus BUoNorn4yeckux cMcTem
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Teninoesle aghghekma!. Tpy NOMMOLWEHUN CUCTEMOW JOCTaTOYHOIO KONMUYecTBa Many4aeMoi 3Heprun Monekynesl ee
KOMMOHEHTOB WCMbITLIBAKOT NOBLILLEHHYIO BUBpauuto, a ato npeactasnsaet coboi pocT Tennoeoi mowHocT. Hanbonelwee
nopaxeHwe nasepoM obycnoBneHo HarpeBoM NOrnoLlatoLWen TKaH N TkKaHeln. Takoe TENNOBOE NOpaXeHWe, Kak npasu-
10, W30NMPOBaHO B OrpaHuyeHHon obnacTv, npocTuparowencs Ao Nbon U3 CTOPoH y4YacTka, NorMoLLaloLero nasepHyo
3HEPrnio, ¢ LEHTPOM, COBNagatLMM C LeHTPOM manyyatowero nyyka. Knetkw B npegenax Takow obnactv obnagatot xa-
paKkTepucTMKamMu ropeHnsi, N nopameHvWe TKaHW rnaeHbIM 00pa3oM NpoucxXoguT BCNEACTBUE AeHaTypaunn npotenHa. Bos-
HUKHOBEHWE MEXaHW3MOB BTOPMYHOIO MOpaXKeHWs Npu BO3QeNCTBIAX Na3sepoM MOXET ObITh CBA3aHO C QMHAMUKOW peakuum
HarpeBa TKaHW, KOTOpas HanpsaMyr obycrnoBneHa ANUTENBHOCTBEIO MMMYNbCa (CM. pucyHoK D.2) n neprodom oxnaxaeHus.
TepMoMeXaHUYECKUE peakLuM BO3HUKAIOT B NEpMoa Harpesa v oxnaxaeHus, obycnoBnuBas 3aBUCMMOCTb TEMMOBOO Mo-
paxeHust oT pasMepa natHa. Ecnu umnynec nasepa, paboTalowero B HenpepsIBHOM pexume, nbo nasepa ¢ AMNUHHLIM
MMMYNbCOM HanpaeneH Ha TkaHb, TO B CBA3W C TeMMONPOBOAMMOCTLIO 0BnacTe BMONOrMYECKON TKaHW, UCMbIThIBAKOWEN
MOBbILLEHHYI0 TeMnepaTypy, OyoeT HenpepbIBHO pacTu. TakoW pacnpocTpaHsoLWMACA TeMnepaTypHbIil POHT Co30aeT BO3-
pacTaroLLy 30HY NOBpeXAdeHWs, Tak kak Bce Gonbllee 4WCNO KNeTOK HarpeeaeTcs Bobille Tennosoro npegena. Pasmep
NATHA Ny4YKa Takke UMEET BbICOKYIO0 BAXHOCTb, MOCKONLKY cTeneHs nepudepuyeckoro pacnpocTpaHeHus, oBycnoBneHHas
TennonpoBOAMMOCTEIO, NpeAcTaBnseT cobon dyHKLMIO pa3mepa, Takke Kak v Temnepatypa ucxodHow obnacTu Harpesa
TKaHW. TakoW TMN TepPMMYECKOro MopaXeHWs, Kak NpaBuio, CBA3aH C BO3OEeWCTBUEM HEMpPepbiBHBIX Na3epoB, Nas3epos C
AMVHHBIMW UMNYNbCaMKU, HO Taloke BO3HWKAET MPW KOPOTKWX uMmnynbcax. [na obnyyaembix NoBepxXHOCTEW C pasmepom
nsaTHa nopsagka ot 1 4o 2 Mm 1 MeHee paguanbHblid NOTOK TeNMna NpUBOAMT K 3aBMCMMOCTM MOpPaXeHWs OT pa3MepoB NATHa.

®omoxumuyeckue aghghekmbl. C OpYrod CTOPOHbI, 3MMPeKThl MopaxeHUs MOryT ABMATbCHA HenocpedcTBeHHbIM
pe3ynsTatoM (QOTOXMMWYECKOro npouecca. Takoi nMpouect BO3HWKAET 3a CYET MOrMoLeHWs onpeneneHHoW CBETOBOW
aHepruu. B otnuumne oT BeicBOBOXKOEHWNA IHEprUM 0BpasLbl NOLABEPraTCA XMMUYECKOW peakuuu, npucyllen nx sosbyx-
AEHHOMY COCTOSHMWIO. Takaa poToXMMMYecKas peaKkuus CYMTAeTCs OTBETCTBEHHOW 3a MOpaXeHWe Ha HU3KUX YPOBHSX
Bo3fencTeuns. MNpy Takom MexaHu3me HeKoTopble Bronormyeckne TkaHu, Takne Kak Koxa, XpycTanuvk rnasa u, B 4YacTHOCTMH,
ceTyaTka, MOryT WUCMbITbIBaTe HeoBpaTUMble M3MEHEHWS, Bbl3BaHHbIE ANUTENMbHBLIM BO3OEWCTBMEM YMEPEHHbIX YPOBHEN
yNbTpathroneToBoro U3NyYeHus U CBeTa € KOPOTKOW AMWHON BOMHLI. Takne oTOXMMUYECKU MHULMUPpYEMBIE U3MEHEHWS
MOryT NPUBOAWTE K MOPAXKEHUIO CUCTEMBI, €CNIN ANUTENBHOCTE M3NYYeHUs YpeamepHa nubo ecnu Bonee KpaTkOBpPeMEH-
Hble BO34EeWNCTBMA NOBTOPSIOTCA B TEYEHME ANUTENBHBIX NeprofoB. HekoTopble M3 hoTOXMMUHYECKUX PeaKLWIA, Bbl3BaHHBIX
BO3[EWCTBMEM Nnasepa, MoryT BblTb aHOManbHbIMW UMK YCUNMBATL 0Bbi4HbIe Npouecehl. POTOXMMUHECKNE peakunu, Kak
npasuno, cnegytoT 3akoHy byHseHa u Pocko npu gnutensHocTy oT 1 Ao 3 4 M MeHee (Korga BOCCTaHOBUTENbHBIE Mexa-
HW3Mbl HE MOTYT CNPaBWTBECA CO CTEMeHbK MOPaKeHWs); NOPOor, BblpaXeHHbIN B KaYeCTBe 3HEepreTUHeCKOW 3KCMOo3uLuK,
ABNSAETCH NOCTOAHHBIM HA MPOTAXEHWMU LUMPOKOTO AWanasoHa ANUTensHOCTW BO3AercTBMs. 3aBMCMMOCTM OT pasMepa
TOYKM, BO3ZHUKAIOLLER NPU TENMNOBLIX 3dheKTax B CBA3N C pacCeMBaHWeM TEMNNA, HE BO3HUKAET.

HenuxelHbie aghghekmbl. BbICOKOMOLLHEIE Na3epbl C KOPOTKOW ONMUTENBHOCTBIO MMMYMNBLCOB (C MOAYNMPOBAHHON
AO0BPOTHOCTBLIO UMM C CUHXPOHM3ALME MOA) MOryT 00yCnoBMNMBaTE MopaXeHne TKaHW NpY pa3NMYHOM COYeTaHUK U KOM-
BuHaLMM MexaHU3MoB. DHeprus A0CTaBnAeTCs K BMONOrM4eckon Lenn 3a o4eHb KopoTKoe Bpems U, Takum obpasom, op-
MUpYeTCcs BbicOKasa oBnyyeHHOCTh. LleneBble TkaHW MCNBITEIBAIOT TakoW BhICTPLIA pOCT TEMNEPATYPLI, YTO XWUOKOCTHLIE
KOMMOHEHTBI MX KNETOK NpeBpaLyatnTcs B ra3. B GonsWwWMHCTBE criydaes aTh pa3oBble M3MEHEHWSA MPOUCX0AAT Tak BbICTpO
M MMEIoT TaKoN B3PbIBHOW XapakTep, Y4To KNeTku paspbieatoTces. [poueccsl BeICTPOro naMeHeHnst MoryT obpa3oebiBaThCs
B pesynbrare TEeMnnoBoro paclumperuns, v o6a n3 H1x Taioke MoryT NPUBOAUTDL K CABMIaloLLEeMyca NopakeHuio TkaHen, yaa-
MNEeHHBIX OT MOrMoLLaLLMX crnoes nytTem obLero hrandeckoro aameLleHust. Npu cybHaHOCEKYHOHBIX BO3ENCTBUAX CaMo-
dhokycnpoBaHue cpedbl rnasa A0oMNOoNHUTENbHO KOHLEHTPUPYET NasepHylo 3HepPrui KONMMMUPOBaHHOIO My4vka M fanee
cHwxkaeT nopor npumepHo ot 10 nc go 1 He. [dpyrve HeNnWHEWHLIE ONTUYECKUE MEXAHW3MEI, MO BCEW BUAMMOCTW, UrpaloT
pornb NopaxeHus ceTyaTkn B cybHaHocekyHOHOW obnacTw.

Bce BbiWenepeyMcnerHble MEXaHW3Mbl NOPaXEHWA BO3HUKAIOT B CETYATKE W OTPAXKaOTCH B KOHTPOMNBHbLIX ANUTENb-
HOCTAX WM M3MEHEHUSAX HaKMoHa 3aBWCUMOCTW YpOBHel BesonacHoro obny4yeHus OT BpeMeHW, ONWCaHHbIX B JaHHOM
cTaHgaprTe.

D.2.2 OnacHOCTbL NOpaKeHUs rnas

KpaTkoe onucaHwe aHaTOMW4YeCcKOro CTpoeHus rnasa npedctaeneHo B D.1. MMas cneuywansHo npucnocobned ons
npvema v npecbpasoBaHus ONTUYECKOro M3nyveHws. MNaTtonoruv, BO3HUKWKME B CBA3W C Ype3MepHbIM BO3OENCTBUEM,
npuveegeHel B Tabnnue D.1. MexaHM3Me! TENNOBOMO B3anModencTBMA NokasaHel Ha pucyHke D.2. llasepbl, reHepupytowme
n3nyyeHue ynsTpacdmroneToBoro 1 gansHero MHgpakpacHoro AManasoHoB, NPeacTaBnaoT ONAcHOCTb AR POroBULbl, B TO
BpeMs Kak BUOMMOE U3ny4yeHue 1 uanydeHune GnmxHero MHdpakpacHoro Anana3oHOB JOCTUraeT CETHATKU.

Buaumble n GnuxHWe WHpPaKpacHble nasepHble Ny4kW NpedcTaBnsaloT ocobyo onacHOCTe ANNA rMas, NOCKOMbKY
rnas B CUMy CBOMX CBOWMCTB sABMsieTcs adpheKkTMBHbIM Npeobpa3oBaTenieM CBeTa, B pesynbrare Yero TKaHW C CUITbHOM
nArMeHTaunen NoaBeEpPrakwTca IHEPreTUHECKON IKCMO3MLMM BLICOKOrO ypoBHA. BospacTtaHve o6rny4eHHOCTH OT poroBoi
060NOYKN CETHATKM K BHYTPEHHUM YAcTAM rnasa NpMMEepPHO NPONOPLMOHANsHO OTHOLLEHWIO NNOLWaau 3padka K nnowaam
n3obpaxeHns Ha ceTyaTke. 3TO BO3pacTaHue oBycnoBneHo Tem, YTO CBET, NPOoLUedLlMiA Yepes 3paqok, poKycupyeTca B
«TOYKE» Ha ceTyaTke. 3pa4oK MMeeT NepeMeHHyIo anepTypy, HO ero AnaMeTp MOXeT 4oCTUraTe 7 MM MPKY MakCUMarnbHOM
pacllMpeHun, YTo XapakTepHo Ans Monogoro Bo3pacta. MaobpameHne Ha ceTyaTKe, COOTBETCTBYHLLEE TakoMy 3padky,
MoxeT uMeTb anameTp oT 10 go 20 mkm. Mpu BHYTpUIMasHOM paccerBaHU U C YH4ETOM UCKaXEHWIA Ha poroBoi oborno4ke
pocT 0BNy4eHHOCTU MeX/y poroBoii 06oNoYKoil U ceTHaTKol paBeH nopsaka 2 - 105,
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Tabnuua D.1—Ilatonornyeckme ahekTbl, CBA3AHHbIE C YpE3MEPHLIM BO3OENCTBMEM CBETA

Q6nactb cnektpa CIE? a3 Koxa

Ynerpadpuonet C

Aputema (COMHEYHbIA OXOr).
(ot 180 go 280 HMm)

MNpouecc YCKOpPEHHOro CcTapeHus

Ynetpaduonet B KOMMW.
(ot 280 go 315 Hm) YBenu4eHve nurMeHTaumm

doTokepaTuT

YneTpadguonet A

(OT 315 go 400 HM) PoToXMMUYECKanA KaTapakTa

MoTemHeHWe nurmeHTa. POTOYYB-
CTBUTENBHBIE peakunm.

Buanmein POTOXMMUYECKOE W TEMNOBOE MO- | Oor KoKW
(ot 400 go 780 HMm) BpEXOEHME CETHATKN
WHdpakpacHbir A

(OT 780 mo 1400 HM) KaTapakTa, oxor cet4yaTtkm

WHdpakpacHeii B

OTek, kaTapakTa, OOl POroBULibl Oxor KoMK
(ot 1,4 mkm oo 3,0 MkM) P ! P o

WHdpakpacHeii C

(0T 3,0 MKM 70 1 MM) Tonbko oxor poroenubl

a CnekTpanbHele oBnactu, yctaHoeneHHble CIE, SBNATCA YCNOBHBIMM COKpaLLeHUaMK, yaoBHLIMW ANS onucaHua
Buonoruyecknx acpeKkToB, U MOMYT He MOMNHOCTLK COOTBETCTBOBATL CMEKTpanbHbIM MHTepeanam ans MIOB, npuse-
OeHHbIM B Tabnvuax A.1—A.3.

B cryyae gonylueHus ysenuyenus 2 - 10° nyyok 50 BT - M~2 Ha poroBoi oBoroyke ctaHoButca 1 x 107 BT- M2 Ha
cetyaTtke. B HacTosLEM cTaHdapTe 3paqyok AMaMeTpoM 7 MM MPWHAT B KAYECTBE OrPaHUYMBAIOLLEN anepTyphbl, MOCKOMbKY
3To Haubonee HebnaronpusATHOE YCMNOBWUE W MPOUCXOAWT M3 YWCEN, MOMYyYEeHHLIX HA OCHOBE aHanuaa rnasa Monogoro ye-
NIOBEKA, Y KOTOPOro ObINK M3MepeHbl AMamMeTpbl. cKYeHe onyLeHMa 3padka UamMeTpoM 7 MM BbIo NPUMEHEHO MpK
pacyeTe nNpenenoe BO34eNCTBUA AN 3alUMThl OT (DOTOPETUHWUTA B MOMEHT HabnogeHus 3a engumeiMi (0T 400 go 700 HM)
UCTOYHWKaMu nasepa B nepuogbl 6onee 10 c. Npu Takow nocnegHen cUTyauMy 3padok guameTpoM 7 MM Bbin NpUHAT B
kadecTBe Haubonee HeBnaronpUATHOIO YCrOBWA; OOHAKO anepTypa ycpegHeHusa obrny4yeHHoCTU B 7 MM AN U3MEepeHns
Mo-MpexHeMY CYMTanachk COOTBETCTBYHLIEN B CBA3N C (PM3NONOrMYECKMMN ABMKEHUSMW 3padka B NPOCTPaHCTBE. Takum
o6paszom, MAN npu anutensHocTy 6onee 10 ¢ No-NpeXxHeMy pacCcyMTLIBAKOT Mo anepType 7 MM.

Ecnun nHTEHCUBHBIN NazepHbIA Ny4oK hOKYCHMPYETCHA Ha ceTyaTke, To nuib Hebonbluasa YacTs ceeta (0o 5 %) Bynet
nornoLwaTtbLca NMIMEHTaMK B Nanodkax 1 konbodkax. bonkblwasa 4acTe cBeTa BygoeT nornowartsca NMrMeHToOM, HaskbiBae-
MbIM MENaHWHOM, COAEPXaLLMMCS B 3aNUTenuy NnurMeHTa (B 0bnacti Makynsl HEKOTOPOE KONMUYECTBO IHEPTUK B AManaso-
He oT 400 go 500 Hm BygeT nornowaTbea XKeNThIM NUIMEHTOM Makynbl). [NornoweHHana sHepria ByOeT Bbi3biBATb MECTHLIN
Harpee W OXOr KaK 3NWUTENusA NUIMEHTa, Tak U COCEAHUX YYBCTBUTENbHLIX K CBETY Manovek U Konbodek. 3TOT OXor Unm
NOBPEXOEHME MOTYT MPUBECTU K NOTEPE 3peHus. POTOXMMUYECKUE NMOBPEXKOEHNUSA, AAXKE HETENNOBLIE, TAKXKE OrpaHUYeHbI
B AMUTENNK NMUIMEHTA.

B 3aBMCUMOCTM OT BEMWYMHLI BO3ASNCTBUA Takaa notepsa 3peHUA MOXET HOCUTbL BPEMEHHbIA UKW NMOCTOAHHLIA Xa-
pakTep. YxydleHve 3peHusa NocTpagaBLUuni, Kak NpaBuno, 3aMe4aeT ToNbKO B TOM cryyae, Koraa noBpeaeHa ueHTpanb-
Haa unu doBeansHas obnacTb xenToro naTHa. LleHTpanesHas simka, yrnybrneHune B LEHTpe XKenToro nsaTHa, — Havubonee
BaKHasA YaCTb CETYaTKK, MOCKOMbKY OHAa OTBEYaET 3a Hanbonbluyo oCcTpoTy 3peHns. MeHHO 3Ta 4acTb CeTyaTku UCNorb-
3yeTcA Torga, Korga HeobxoaMMo YTO-TO XOPOLIO pas3rnsageTh. Yron BUAEHWUS LEHTpanbHOW SMKW pPaBeH yrny BUOEHWSA
TyHel. B cnyyae noBpexaeHns AaHHOW 0brnacTu yxyalleHne 3peHnsi MOXeT cHavana NposaBnATLCA B BMAE BO3HUKHOBEHUSA
pasmbIToro 6enoro NATHa, 3aTEHALWEro LeHTpanbHy obnacTb 3peHns; 0QHaKo Yepes3 Ase unu Bonee Hedenu oHo Mo-
KET NpeBpaTUTLCS B YepHoe nsaTHo. MocTpagaBlunii Aaxe MOXET NepecTaTh olylaTe Takoe 6enoe naTHO (CKOToMy) Bo
Bpems 06bI4HOro cMoTpeHus. OfHako ero MOXHO cpa3sy 0BHapyKuTb, ECriv CMOTPETL Ha MYCTYI0 BU3YarbHYH KapTUHY,
Takyo kak nuct benoi Gymaru. lNoepexaeHna Ha nepuepuitHbIX y4acTKax MOXHO CyObeKTUBHO OBHaPYXMTE TOSBKO NPU
0BLWMPHBIX MOBPEXOEHUAX ceETHATKW. Hebonbluve nepudepuiiHbie NOBPEXAEHNA MOTYT OCTaBaTbCH He3aMeueHHBIMUA U He
obHapyxMBaTbCA AaXe Npu cUcTeMaTnyeckux obcnenoBaHUaX rnas.

B ananazoHe anuH BonH oT 400 go 1400 HM HamBonbLyO onacHocTb NPeAcTaBnAeT NoBpPeXAEeHWe CeT4aTKu rma-
3a. Poroeasi obonoyka, BOASHUCTOE TEMNO, XpyCTanuK rmasa 1 CTEKNOBUAHOE TEro NpPoHULEeMbl ANA U3NYYEHUS Ha 3TUX
ONMHax BOMH. B cnyyae Xopowo KonnMMMPOBAHHOMO NMy4Yka OMacHOCTb (DaKTUYECKU HE 3aBUCWMT OT PAacCCTOSAHWS MEeXay
WUCTOYHUKOM M3MYYEHUS U Mas3omM, NOTOMY YTO NOBPEXAEHWE CETYaTKW NpeanonaraeTcs B Buae AnpakuMoHHO-0rpaHn-
YEeHHOro NATHa AvameTpom npubnuautensHo ot 10 go 20 mkm. B aTom cnyyae ¢ y4eTom TENNOBOr0 pAaBHOBECUA OTHOCS-
LasAca K CETYaTKe rMa3a 30Ha 0nacHOCTU ONpefensaeTcs ¢ NOMOLLbI0 OrpaHN41BaIOLLEro YIMOBOrO Pa3Mepa U, KOTOPbIN
B 0DLLIEM COOTBETCTBYET CETHATKE rMasa AMaMeTpoM nopsaaka 25 MKM.
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B cny4ae npoTAXEHHOro MCTOYHMKA OMAacHOCTb MEHSIETCH B 3aBUCHMOCTW OT PacCTOAHUA HabnOeHUsa OT UCTOM-
HWKa Jo rnasa, NoTOMY YTO MTHOBEHHAs 00My4YeHHOCTb CETYATKU [11a3a 3aBUCUT OT 3HEPreTUYECKON APKOCTU MCTOYHKKA K
ocoBeHHOCTEN XpycTanvka rnasa; TepMUYecKoe paccenBaHue TENMOBOIN aHeprnM oT BonbLUMX U30BpakeHUin Ha ceTyaTke
rnasa MeHee OEWCTBEHHO W NPUWBOAMWT K 3aBMCUMOCTU pasMepa NATHa Ha ceTyaTke rrasa Ang TennoBbiX NOBPEXAEHUN,
KOTOpbIE He codepXaT hoToxumm4eckon onacHocTy (Npeobnaparwwen Toneko ot 400 go 600 Hm). Kpome Toro, aBvKeHMs
rnas ganee pacnpocTPaHAT NOMMOLEHHYIO 3HEPTMIO OT BO3AENCTBMA HENPEPBLIBHOMO Na3epa, NPYBOASALLYIO K Pasnn4HbIM
3aBMCUMOCTAM OT pUcKa Ans OTNIMYaloLWWXCca pa3mMepoB M3obpaxeHusa Ha ceTyaTke rnasa.

[Mpwv onpeneneHun Npenenos BO3OeNCTBUA Ha 3peHue B 06nacTy onacHouW Angd cetyaTky NonpaBoYHble Koadhduum-
EHTbI ANs OBWKEHWI rMas NpUMEHSNUCE TONMBKO NpU NpoAomKuTensHocT HabnoaeHust bonee 10 c. HecmoTps Ha To, 4TO
hranonormyeckne ABMKEHMA rMas, U3BECTHLIE Kak CKa4koobpasHble ABUKEHUS, pAacnpPOCTPaHSIKOT NOTMOLLEHHYO SHEPTUIO
B MUHMManbHbIX M306paXeHnax Ha ceTyaTke rnasa (nopsagka 25 mkm 1 meHee) B pexume Habnogenns ot 0,1 go 10 ¢,
orpaHnyeHuss obecneynBatoT HeoBXoAUMbIM AOMNOMHUTENBHbBIN KOathdULMEHT BeaonacHOCTK AN Takoro ycnosus Habno-
aenus. 3a 0,25 ¢ Ha ceTyaTke rmasa nosienseTcs Hebonblloe oCcBelleHHOe NATHO pa3mepom okono 50 mkM. 3a 10 ¢ oc-
BelLleHHas 30Ha ceTyaTKu rmaza yBenvyunBaetcs NpuMepHo Ao 75 MkM, a AobaBneHHbI KoadhduuneHT BezonacHoCTU Npuy
MWHUMAanNbLHOM M300paMXeHun cTaHOBUTCA 1,7 MO OTHOLUEHWIO K CTAbUNbLHOMY COCTOSIHWIO rMasa ¢ YYeToM 3aBUCUMMOCTU
oT pasamepa naTtHa. 3a 100 ¢ ocBelleHHan 30Ha (M3MepeHus NPOBOAAT Ha NOMNOBMHE ToYeK) cooTBETCTBYET 135 MKM, YTO
NpWBOAMT K ACMONHUTENBHOMY KoadhdhmumeHTy BesonacHocT 2,3 1 Bonee ANA MUHUMAIbBHOTO M3cbpakeHus.

[aHHble MccneqoBaHWiA OBUMKEHWS a3 WU TEMMOBOTO NOBPEXAEHNS CETHATKW Dbl 00beanHeHb! AN NonyyYeHns
KOHTPOMbHON ANUTENBHOCTU Ty, 38 KOTOPOE ABWKEHUA Ma3 KOMNEHCUPYIOT YBENUYEeHHbIN TEOPEeTUYECKUA PUCK TenmoBo-
ro MOBPEXAEHUs MPU YBENUYEHHOW ANUTENBHOCTY BO3OEWCTBUSA HA CETYATKy NpU HEMOABWXKHOM rmase. Tak kak Tenno-
BOI NOPOr NOBPEXAEHWS, BbIPaXEHHBIN KAK MOLLHOCTL M3Ny4YeHUs, MPOHKKAIOLWEro B rNas, NOHUKaETCH C YBENUYeHUEM
ANUTENBHOCTW BO3AENCTBMA | B cTeneHn MuHyc 0,25 (To ecTb NOHWXKEHWE Torbko Ha 44 % npu OecaTUKpaTtHOM yBenu-
YEHUWU ONUTENLHOCTK), TO TONBKO YMEPEHHOE YBENMYEeHMe BO3OEWUCTBMA Ha CETHATKY rMa3a MOXET KOMMNEHCUPOBATL yBe-
nuyeHue pucka Ana donbluero BpeMeHn HabnwogeHus. MocTosHHO yBenuyMBatoLwaaca obnacTe BO3OENCTBMS U3MYYEHNS
Ha ceTyaTKe rnasza Kak pesynsTaT 3HaYUMTENbHbIX ABWHKEHWIA rna3 npy yBENUYEeHUW BpeMeHU HabniogeHUs yBenuumBaeT
KOMMEeHcaUWOHHOe BpeMs, Heobxoaumoe Ana YMeHbLUeHUs BO3OEWCTBMA Tennoeoi Anddpysmn B Bonee npoTameHHbIX
ncTouHKKax. Takum obpasom, AN YBeNMYMBAKLLErocs YrIoBOro pasMepa o BpeMeHHOW uHTepsan T, yBenuMunBaeTcs ¢
10 ¢ ona To4eyHblx netodHKkoB Ao 100 ¢ ana Gonewwux. MNpu Bpemenn tonee 100 ¢ He NponcxoouT AanbHERLEero yBe-
NYEHUA pUCKa TEMIMOBOrO NOpaXKeHUsa Npy MarnbiX ¥ CpedHuX pasmepax u3obpaxeHuns. Npu onpegeneHn nNpesenos u
YCIMOBWIA M3MEPEHUA YYUTBIBAKOT 3TU NEPEMEHHBIE C HEKOTOPLIM YMPOLLEHWEM, NPUBOAALLMM K KOHCEPBAaTUBHOMY OMNpe-
perneHuo pucka. MNpegnonaraertca, YTO OTHOCALUMECH K CEeTYaTKe rnasa TEnnoBble NMopord NOBpeXaeHUa W3MEHAKTCH
obpaTHO nponopuMoHansHo pasMepy nsobpaxkeHus (ctabunuanposaHHoMy) NnpubnuantensHo ot 25 mkm go 1 mm (cooT-
BETCTBYET yrnoBbIM pasmepam ot 1,5 no 59 Mpapn), Torga kak npu pasmepe msobpaxerun 6onee 1,7 MM (COOTBETCTBYET
yrnoeomy pasmepy ceeile 100 Mpad) 3aBMCMMOCTL OT pa3mMepa NATHa He HabniofaeTtca. T, U NOCTOAHHAsA 0BYy4EHHOCTb,
a TakKe npegernsl MOLLHOCTM COOTBETCTBEHHO OTpakakoT ahbchekT OBWKEHUA TMasa, ToKa KPOBW M OBLLYI0 CHUKEHHYIO
3aBMCUMOCTL NMopora Tpaembl Npu Bonee ANUTENLHOW NPOACMKUTENLHOCTY BO3AEWCTBUS B COOTRBETCTBUM C BPEMEHHOW
3aBUCUMOCTBLIO OT NpefenoB. 3TO He MOXET MPUMEHATLCA K opTansMOnoruyeckuM MHCTpyMeHTam; cM. ISO 15004-2.

[Mpn hOTOXMMUYECKOM MOBPEXOEHUW CETHATKW 3aBUCMMOCTb pasMepa NATHa ANs YyCTOWYMBOro u3obpaeHusa oTt-
cyTCTBYET. B oTnuyme oT MexaHuama TennoBoro NopaXeHus nopory (hoTOXMMWHYECKOTO nopaxeHnsa B bonbluen ctenexnn
3aBUCAT OT ANWHbLI BOMHBI M J03bl 06MNyYeHWs, TO eCTb NOPOTY BO3LEWCTBUA YMEHBLLLAIOTCA C YBENWYEHUEM ONUMTENBHOCTH
Bo3gelcTeus. MccnegoBaHmsa hoTOXMMWYECKOTO MOBPEXOEHWA CETYATKM INasa oT AYroBOW CBapKW C YIMOBLIMK pa3Mmepa-
My oT 1 go 1,5 Mpag nokasanu TUNU4YHbIe pasMepbl NoBpexaeHUA NpubnuantensHo ot 185 o 200 MKM (COOTBETCTBYIO-
wue Bu3yaneHeiM yrnam ot 11 go 12 mpag) v AcHO yKasbiBalT Ha BIWMAHWE ABWXEHUIA rma3 Bo BpeMs ukcaumu. 3ti n
Apyrve vuccrneaoBaHusa OBWKEHWUIA ras BO BpeMs dukcauumn npyeenu Kk yctadoenennio MOB ans aawmTsl oT OTOXUMU-
YEeCKOro MopaskeHWs CceTyaTkn. ITW UCCNef0BaHWUA TakKe NPUBENM K onpeaeneHnto 3HadeHuin MAB, ycTaHoBNeHHbIX Ans
ycpegHeHus cebiwe 11 mpag npu gnuteneHocTn BoadeicTteuA oT 10 go 100 c. CnegoBartenbHO, UCTOMHWKK C YITIOBbIM
paamepoM o MeHee 11 Mpap Bbinv 06paboTaHbl aHANOMMYHO UCTOYHUKAM «TOYEYHOrD TUNay, a NOHATUE O, PACLIMPEHO
00 HabnoaeHUa HenpepeIBHOTO Nasepa. 3ToT noaxon He Bbin abconTHO NPaBUMLHBLIM, MOCKOMBKY U3MEPEHUE 0DMyYeH-
HOCTW UCTOYHMKA 11 Mpaj He cooTBETCTBYET 06MNy4YeHHOCTK, YCpedHEHHON Bhille nongd 3penus (y) 11 mpaf, ecnv UCTOYHUK
HEe MMEN NPSIMOYrONbHOTO («BEPXHErO») pacnpeaeneHns NnoTHOCTK NMoToKa uany4veHwa. CnegoBaTenbHo, B HACTOALLEM
cTaHgapTe pasnuyve COenaHo MeXOy YrNOBblM Pa3MepoM MCTOYHWKE W YCPEeOHEHHOW MMOTHOCTLIO NOTOKa WM3INyYeHus
ans gpotoxuMuyeckux 3HadeHmnid MAB. Mpu BpeMeHn HabrnogeHus, npesbilaowero NpubnmMauTenbHO ANUTENBHOCTL OT
30 po 60 ¢, ckavkoobpa3Hoe ABMMKEHUE a3 BO BpeMsA (OUKCAL MK B LIENOM OMNEPEXAETCA NOBEAEHYECKUMUN ABUKEHNAMM,
yCTaHaBNVBAEMbLIMW 33[a4ell Ha 3pUTErNbHOE BOCMPUATME, M OOBOMBHO HEPA3yMHO npegnonarate, YTO UCTOYHMK CBEeTa
MOKET BbITh OTOBPaKEH UCKIIOYUTENBHO B AMKe AnuTenbHocTeio 6onee 100 c. Mo aToi NpUYmMHE Yron BOCMPUATUA O i
YBEMNYEH NIMHEMHO Ha KBaapaTHbIN KOpeHb 13 t. MUHUMAarbHLI YITOBOW pa3mep o, KOPPEKTHO OCTaBWTb Ha yry nage-
HuA 1,5 mpag npu Bcex 3HaYEHUSAX ANUTENBHOCTM BO3AENCTBUSA, MCMOMb3YEMbIX MPU OLEHKE BEPOATHOCTM MOBPEXOEHUSA
cetyatkn. OgHako npy oueHKe HOTOXMMMUYECKOW ONAacHOCTW NOBPEXOEHWA CETHATKM METOA B AeWCTBUTENBLHOCTY OTNMYa-
ETCS, MOCKOMbKY YTOn Yy, NPEACTaBNsieT coBoi NUHENHBIRA Yron BOCTPUATUS AN U3MEPEHUs 06MyHeHHOCTH, U 3TO BaXHO
ONSA NPUMEHEHMA TONBKO B OTHOLLEHUU MPOTSXEHHBIX MCTOYHKMKOB Bonee 11 mpag.
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PaccmosHue HabmodeHus. Ecnn NCTOYHUK C pacxodalumcs NMy4KoM — TOYEYHOTo TUMa, ONacHOCTL YBeNnvyMBaeT-
€Sl C yMeHblUeHWeM PacCTOsHUA MeXay NepeTsHKKon nyyka u rma3om. [puymMHa cocTouT B TOM, YTO C YMEHbLUEHWEM pac-
CToAHWA cobpaHHaa MOLHOCTL YBENUMYMBAETCA, a pasmep usobpaxeHus Ha ceTyaTKe rmasa MoXeT CYUTaTbed npakTuye-
CKM AMPaKLUMOHHO OrpaHnYeHHbIM AN TOYHBIX NasepHbiX UCTOYHWKOB 0 paccToaHus, bnvakoro k 100 mm (BcnedcTeve
akkoMogauMoHHbIX cnocobHocTel rmasa). Camas Bonbliaa onacHOCTb BO3HWMKAET Ha Haubonee KOPOTKOM pacCTOAHWUM
akkomopauuu. MNMpn ganbHEAWEM YMEHBLUEHUW PAcCTOAHWUSA ONacHOCTb ANs HEBOOPYXKEHHOTO rnasa Takke CHWXKaeTcs,
MOCKOMbKy BbICTPO pacTeT M3obpaxKeHWe Ha ceTyaTke rnasa W, COOTBETCTBEHHO, YMeHbLUaeTcs 0bny4eHHOCTb, Aaxe npu
ckonneHun donbLei MolHocTW. YToBkbl cCMOZenupoBaTe PUCK HAbNIOAEHWA KOMMUMUPOBAHHOTIO My4Ka C MOMOLLBbH0 ONTK-
YecKknx cpeacTs, Yepe3 BGUHOKME UMM TENeCcKon, 3a OCHOBY NPUHUMAKT camoe 6rnv3koe pacctosHue, NPMMEPHO paBHOE
2 M ¢ 50-mM anepTypoK, KOTOpoe NPMHUMAIKT B KayecTBe Ba30Boro Ans 4eTkoro HabnwogeHus.

[nsa uenen HacToALLero cTaHgapTa camoe KOPOTKOe paccTosHUE aKkoMOoOauMK YenoBeyecKoro rmasa yCTaHOBNEHo
paBHbiM 100 MM ansa Becex anuH BonH — ot 400 go 1400 HM. 310 BbINO BEIBPaHO B KAYECTBE KOMMPOMUCCA, MOTOMY YTO
BCE, 38 WCKITIOYEHNMEM HECKOMbKMX MOMOAbIX MOAEA W O4eHb Manoro Yvcna noged, ctpagarwmx bnmM3opykocTeio, He
MOryT NPUCNOcobKTE CBOW rMasa nog pacctosiHue MmeHee 100 MMm. 3To paccTosiHWME MOXHO MCMONb30BaTh AN5 U3MepeHus
06rny4eHHOCTK B criyvae HabnwgeHuns B nyyke (cM. Tabnuuy 10).

Ona pnud BonH meHee 400 Hv unw Gonee 1400 HM camon BonbLLOW ONACHOCTLIO ABMAETCA NOBPEXOEHME XpyCTanum-
ka unu poroBoi obonoykv. B 3aBUCMMOCTM OT ONMHBI BOMHBI ONTUYECKOE M3NyYeHWe nornowaerca Gonbllen YacTbio nnm
UCKMIYUTENBHO POroBOM 0BonoYKkon nnu xpyctanukom (cm. Tabnuuy D.1). [lna ncToOYHMKOB C pacxogawmmcs ny4kom (npo-
TSKEHHBIM UMW TOYEYHBIM) Ha 3TUX ANUHAX BOMH cnedyeT u3berate KOPOTKWUX PACCTOSIHWIA MEXQY NCTOYHWUKOM W rNa3om.

B ananazone anuH BonH ot 1500 go 2600 HM Many4YeHWe NPoHMKAaEeT B BoasiHMcToe Teno. [oatoMy HarpeBatLwmi
atpdbexT paccevBaeTcsa no GonblieMmy obbemy rmasa, U 3HadeHus MOB aBnalTcs yBenuyeHHbIMW Ans ANUTEeNbHOCTU
meHee 10 c. Camoe GonbLuoe yeenuyeHue 3HavyeHuin MOB Bo3HWKaeT Npu o4eHb KOPOTKOW ANUTENIbHOCTU UMMNYNBCOB U B
npegenax AvanasoHa anuHel BonHel ot 1500 go 1800 HM, koraa obbem nornowleHna makcumManeH. [ns spemenn bonee
10 ¢ TeNNoNpoBOAHOCTL NEpepacnpeaenaeT TENMNOBYK IHEPTUIO TAKUM 06pa3oM, YTo BNUAHWE rMyBuHBI MPOHUKHOBEHUS
BonbLue He ABNAETCA BaXHbIM.

D.2.3 OnacHOCTb NopaXeHUs KOXU

B uenom koxa MOXET BblAepKuBaTh ropasno bonee cvnbHOe BO3AEWCTBME NasepHOW aHeprud, yem rnas. bBuo-
nornyeckoe BosgencTere obnydeHUsa Koxm nasepamu, pabotaowmmu B Buanmom (ot 400 go 700 HM) U uHdpaKkpacHoM
(oT 700 HM) cnekTpankHbLIX AMaNasoHax, MOXET MPUBOAWUTL KakK K NErkon apuTemMe, Tak U K CUMbHbIM B3ayTuam. Menenk-
HbIA OxOr npeocbrnafaeT B TKaHAX C BbICOKMM MOBEPXHOCTHLIM MOMMOLUEHWEM NOCNe BO3AENCTBUA Nasepamu ¢ O4eHb
KOPOTKMMWU UMMYNbCAMK NPU MMKOBOW MOLLHOCTU. OTO MOXET HE BbI3BaTh IPUTEMY.

MurMeHTaums, 3bA3BNEeHKe, NOABNEHWE WPaMOB 1 NOBPEXAEHWE PacroNOXeHHbIX MO KOXeN opraHoB MOryT Npo-
MCXOOWTb NPW Ype3Bbl4aHO BbICOKOW 0BNy4YeHHOCTK. YCTAHOBNEHO, YTO CKPbIThIe UMW COBOKYMHbIE BO3AEWUCTBUSA fasep-
HOMO M3nyYeHns He siBnAloTcA npeobnagaowymn. OgHaKko OTAENbHLIE WCCMNEAOBAHWSA MOKa3anWu, Y4To Npu onpeaeneH-
HbIX YCNoBWsX HeBOnbLUWE YY4aCTK TKaHeW YenoBeka MOryT MMeTh MOBBILLEHHYIO YYBCTBMUTENBHOCTE K MOBTOPSIOLMMEA
MECTHbIM BO3AEWCTBUAM, B pe3ynbTare Yero ypoBeHs BO34eWCTBUSA NPY MUHMMANbHOW peakuny U3MEHSIETCH, 8 peakumm
TKaHen Npu TakoM HU3KOM YPOBHE BO3OEMCTBUA CTaHOBATCA Bonee CUnbHbIMU.

B guanasoHe gnwvHel BonHel ot 1500 go 2600 HM nccnegoBaHua BUoNoOrnyeckoro nopora nokasbiBaloT, YTO PUCK
TpaBMUPOBaHUA KOXWM aHanornvyeH pucky ana rmas. MNpwu gnuteneHocTn Bo3gercteus go 10 ¢ MAB yBenuuupaetca B
npefenax aToro CneKTpansHoro gvanasoHa.

D.3 3HaueHnsa MOB v ycpegHeHne oOny4YeHHOCTH

B HacTosilwwem cTaHgapTe npuMmeHsTca 3HadveHua MIB, pekomeHgoBaHHble MexayHapogHoW Komuccuen no 3a-
LMTE OT HeMOHM3MpYtowero nanydeHunsa (International Commission on Non-lonizing Radiation Protection — ICNIRP). Beinu
3aMMCTBOBaHbI ycpegHsioLlwme obrny4yeHHOCTU anepTypbl (M3MepuUTenbHble anepTypbl), pekoMeHgoBaHHble ICNIRP, nubo
OONONMHUTENbHBIA KoaduumeHT BesonacHocTh, yTeepxaeHHbin IEC TC 76. OnpeneneHmne 1 yCTaHOBMNEHUE 3HAYEHUN
Mawn, s obwem ocHoBaHHbix Ha MOB, TpeboBany aHanuaa pucka U onpegeneHys o60CHOBAHHO NPOrHO3MpPYeMbIX YCIo-
BUWA BO3OencTBMA. Boibop M3MepuTENBHOM anepTyphbl Ceirpan pone B ycTaHoBneHur aHadernun MNON n otpaxaet bruodusu-
Yyeckue K ncuxonormyeckne chaktopbl. B HEKOTOPLIX Criy4asx UrpaeT posb YYET OLEHKM PUCKA W YNPOLLEHUSA BbIPaKEHUS.
B tabnuue D.2 npuBegeHa ceogka hakTopos, AONYLLEHHLIX NPY BbiDOpe n3MmepuTensHbIX anepTyp. B uenom cobnioageHsl
pekomeHgaumm ICNIRP nnun npumeHeHbl gobaBneHHble KoahduumeHTbl Be3onacHoOCTK.

Tabnwua D.2 — lNoAacHeHWe K U3BMEPUTENBHLIM aneprypam, NpUMeHseMeiM K 3Hadenuam MOB ans rmas

CnekTpanesHas OnutensHocTb [uameTp anepTypbil, MpumedaHns 1 obocHoBaHWe AnameTpa anep-
nonoca i, Hm Bo3gencTeua t MM TYpbI

Pa3bpoc Toyek B anuUTenuu poroBuLbl U po-
rOBOM Croe Koxu goxoguT ao 1 mm; gony-
LLIeHWe OTCYTCTBUS ABMXKEHUS 00My4aemoi
Ot 180 oo 400 Becb nepuog ¢ 1 TKaHW NPy YCroBUAX OANWTENMBHOMO BO3AEN-
cTBuA npumMmeHsieTca B IEC. OgHako B cBA3K
C ABWXKEHUAMMW rMa3 ans AnuTernsHoro Boa-
neuncteus ICNIRP pekomeHayeT 3,5 mm
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OkoHYaHue mabnuuyesi D.2

CnekTpanbHas
nonoca A, Hm

[OnuTenbHocTb
BosgencTena t

OuameTp anepTypsl,
MM

[MpumMevaHna n obocHoBaHWe aguameTpa anep-
TYpbl

Ot 400 go 600

3 — ang onpegene-
Hua MOB, ogHako ans

BokoBoe [OBWXEHMEe 3padka OMaMeTpoM
3 MM B MPOCTPAHCTBE BOCMPOU3BOAUT anep-
TYpYy OVaMeTpoM 7 MM, YCPEOHeHHYI Ans
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t>10c N M
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Banca gnamveTp 7 MEHMMOIo Ana MexaHuama CbOTOXVIMVI‘-IE-
CKOro noepexgeHua
namet acLUMPEeHHOro 3payka 1 bokoBoe
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Becb nepuog t 7 JOBMKeHWe 3padka Ana BO3OeHCTBUIA Herpe-
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PbIBHOrO na3epa
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t>035¢ 1 P P Y
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<< 108
1400 =2 <10 YBenn4eHHoe Tennopoe paccenBaHne wu
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10°< A <108 Beck nepwvog, t 11 Aneptypa bonslue npegena audpakumum (To

ecTb nopsagka 10x) 4ns TOYHbIX M3MEPEHUIA
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MpunoxeHue E
(cnpaBo4dHoe)

3HauveHua MOB u MAOW, BbipaXeHHbIe B KAYECTBE NMOTHOCTU NOTOKAa U3NY4YEHUA

E.1 Npepnockinku

Mpwn GonbLUMX NPOTAXKEHHBIX MCTOYHWKAX aHanua noTeHUMarnbHbIX ONacHOCTEN BO3OEWCTBUS W3NyYeHWUs Ha CeT-
yaTKy rnasa MoxeT ObiTb obneryeH 3a cHeT UCMOMNb30BaHMA MITOTHOCTKU MOTOKA M3nyyYeHus UCTouHMKa. Llenb gaHHoro
npunoxeHns — obecnevyeHre nonb3oeartenein oTaensHoM Tabnuuen 1 rpadorukaMmmn MakCcMmMarnsHO 4oNYCTUMOM NNOTHOCTU
noToka uanyveHus, ocHoBaHHow Ha [MOW ana knaccoe 1 n 1M u cootBeTcTBylOWMX 3Ha4YeHuax MOB, oTHocawmMxca K
ceTyaTtke rmasa B guanasone gnvH BorH ot 400 go 1400 1M ong ycnoBui HabnogeHus, Npyu KOTOPLIX YINOBOW pasMep
BUAWMOTO UCTOUHUKA MPUHAT B Ka4yecTBe 3HayeHus bonee o,,,. CornacHo 3aKoHy COXPaHEHUs 3HepPreTUYecKon APKOCTH
BCE MPOTSMXEHHbIE UCTOYHUKK, SBNALWMECH MPOCTPaHCTBEHHO-pacnpeaeneHHbIM U UCMYCKaWMMKU N3NYyYeHne Huke
YPOBHSA 3HEPreTUYEecKon APKOCTW, YKkasaHHoW B Tabnuue E.1 unn Ha pucyHke E.1, He moryT npeBbiwate QW knacca 1
HEe3aBMCUMO OT ONTUYECKMX CPEACTB, YCTAaHOBINEHHbLIX Nepes NpoCTPaHCTBEHHO-PacnpeaeneHHbIM NCTOYHUKOM.

E.2 3HayeHusn aHepreTUUYECKOU APKOCTU

3HadeHun aHepreTuyeckon apkocTk B Tabnuue E.1 ocHoBaHbl Ha npegenax MAB IEC/ICNIRP. MNockonbky 3HayeHust
M[B, kak npaBKno, BulpaxeHsl B AVMHNLLAX 3HEPreTUYeckoi skcnoanumm ([x - M—2) unu obnyyeHHocTH (BT - M~2), Heobxo-
AMMO WX Npeobpa3oBaTk B 3HAYEHUS 3HepreTnyeckoit apkoctn (BT M2 - cp~1). Toraa aHaueHus: sHEPreTUYECKOil APKOCTU
paccMaTpuBaloTcd B KayecTBe yHKUMW ANUHEBL BOMHLI (cM. E.3).

B tabnuue E.1 npuBeneHsbl JONYCTUMEBIE 3HAYEHWA 3HEPreTUYECKOW APKOCTW B Ka4ecTBe (PYHKLUWMW ONUHBLI BOMHLI
ana onutensHocTn BosaencTena 100 ¢, roe o ctarmBaeT yron, paBHeld unv 6onee 100 mpag. MNokasaHnbl Hanbonee orpa-
HUYMBaKLWMe npegens (hotoxummuyeckue nnu Tennoesbie). MNpepensl QOTOXMMWYECKON ONAcHOCTU CETYATKU BbiLENeHbI
KYPCHMBOM.

3HayveHua MOB aHepreTuyeckor SPKOCTUM C BosdenctBuemM B TedeHue 100 ¢ MCTOMHWMKA, CTArMBAKLLErO Yron
100 mpag.

OHepreTuyeckas ApKoCTb, BT-M'Z-cp'1
250000

200000

150000

100000

50000 ’-/GG -

T T T T T T T
400 500 600 700 800 900 1000 1100 1200
[rvHa BOMNHbI, HM

PucyHok E.1 — 3HepreTudeckas SpKOCTb Kak OyHKUWA ANUHbBI BOMHbI

Tabnuua E.1 — MakcumansHada aHepreTuyeckas SpKocTb NPOCTPaHCTBEHHO-pacnpeneneHHoro MCToMHNKa Knaccea 1

3 3
[nvHa 80NHkI, HM Hepr%i”_”;f;?;‘pﬁemcm’ Hepré“?‘"‘;:(i'fisgmﬁb,
430 10 000 1,00
450 10 000 1,00
460 15 848 1,58
465 19 952 2,00
470 25119 2,51
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OkoHYaHue mabnuubi E. 1

finuHa BONHEL HM SHQDFBB';M'RSEZI(.aipF19KOCTb, 3Hepr§:|f|:neﬁ|é§1;5kocm,
480 39 811 3,98
505 48 316 4,83
520 48 316 4,83
555 48 316 4,83
565 48 316 4,83
595 48 316 4,83
610 48 316 4,83
625 48 316 4,83
645 48 316 4,83
660 48 316 4,83
660 48 316 4,83
700 48 316 4,83
750 60 826 6,08
800 76 576 7,66
850 96 403 9,64
900 121 365 12,14
950 162 789 15,28
1000 192 350 19,24
1050 241 580 24,16
1100 241 580 24,16
1150 241 580 24,16
Kypcueom oTMeyeHb! npegernsl (PoTOXMMUYECKON OMacHOCTH A8 CETHaTKK.

E.3 O6ocHoBaHue

3HavyeHVa 3HepreTMYecKoW APKOCTU paccyMTaHbl € Mcnonb3oBaHuem ypoBHen MOB ypoBHeR, ycTaHOBNEHHbIX
IEC/ICNIRP. Mockonbky 3HaveHus MB, kak npaBuno, BuipaxkeHs! B eAMHALAX 3HEPreTUYecKoii akcnoanumn (Ox - M—2) unu
MNOTHOCTM noToka (BT - M™2), Heo6xoaMMo NpeoBpasoBbiBaTh 3HadeHns M/B B aHepreTudeckyio apkocTb (BT- M2 - cp™?).
Torga 3Ha4YeHWs 3HepreTMYeckor APKOCTU paccMaTpuBalOTCH B KayecTBe OyHKUMW ANWHBI BOMHLL. Ona sHaveHuin MIOB,
BbIPaXEHHbIX B KayecTBe 0OMy4eHHOCTM, MCMOMb30BaNCs HWXeyKas3aHHbIM MeTof pacyeTa 3HepreTMYeckoW SPKOCTM.
OHepreTUyeckylo ApKOCTb BIMUCASAIOT No hopmMyne

do

[ = —m— :
dQ-dA cos@ EN

rne @ — MOLWHOCTb U3MYyYeHus;
) — eduHULA TEMNECHOTO yIMa C BEPLUMHOM yIna B NNOCKOCTU U3MEPEHUs 0BNy4YeHHOCTH;
A — nnowapab, Ha KOTOPOW onpeaenseTca 06rny4eHHOCTb.
3HaveHua MIB, kak npaBuno, Bblpa)eHbl B eAMHMLax 0brny4eHHOCTH, BbIMUCNIAEMOR No dhopMmyne

£_do

=— E.2
aA (E-2)
[pwn 3ameHe chopmynel (E.2) dopmynoit (E.1) nony4yaroT aHEPreTUYECKyHo APKOCTb KaK yHKUWI oBny4eHHOCTH:
dE
L= ———. E:3
dQ-cos® (E=)
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Heobxogumo HanTy TenecHel yron v yron nona 3peHus 6. 3aMmeHA0T cneayollee ypaBHeHue Ha Q:

fl'l:G(2

Q=—. (E.4)

Mpwn ycnoeur Hambonee HebnaronpuATHOTO yrna nons 3pexHus, rae 6 = 0° (HabnogaTtens CMOTPUT NPAMO B MYYOK).
®opmyna (E.3) npuHumaeT Bug

L="=. (E.5)

Ona 3HaveHun MB, BeipaeHHbIX B KAYECTBE 3HEPreTUHECKOW IKCMO3WULMK, UCMOMNb3YIOT APYrod MeTod. QHepreTu-
YECKYH 3KCMO3ULMIO BEIMUCNAIOT No dopMyne

dQ
H=—, E.6
oA (E.B)
roe Q npeacrasnseT coboi AHEePruio U3NyYeHus, BeIpaXeHHyo B Jxkoynax. [py aeneHuy Ha BpeMs UMeeT BUA:
H dQ
dt  dA-dt’ E7)
Tak Kak MOLHOCTE M3MNYYEHNs BbipaXeHa B BUAE:
dQ
O = :
T (E.8)
chopmyna (E.8) moxeT ObiTh 3ameHeHa dopmynon (E.7), npu atom nony4yaior:
H do
—_—=— (E.9)
dt dA
Npw Bo3Bpate k dopmyne (E.1) cnegyet sameHuts dhopmyny (E.9):
dH
L= E:10
dQ-df-cos@ ( )
Cnepnyet noBTOpHO 3aMeHUTb hopmyny (E.4), nonyckan Hanbonee HebnaronpuaTHbIA cueHapuin 6 = 0°:
4H
L=—0r. E.A1
no’t ( )

Mpwn pacyeTax 66N gonylleH Hanbonee HebnaronpUATHLIA cueHapuid yrnoeoro pasmepa 100 mpag npu AnuTens-
HocTu BoagencTema 100 c. Peayneratel npyuBeaeHsl B Tabnunue E.1 1 Ha pucyHke E.1.
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MpunoxeHue F

(cnpaBo4Hoe)

CBogHble Tabnuubl

B tabnuue F.1 npuBeaeHsbl dusnyeckre BeNnYUHbI (MapameTpel), UCNonb3yeMble B HACTOALWEM cTaHdapTe, U nped-
cTaBneHbl eduHUUBI WX n3mepeHusa. OnpeneneHusa eanHuy CU 3aumcteoBaHbl 3 1ISO 80000-1. EQuHWMUBI M CUMMBOMEI
B3ATbl 3 [EC 60027-1. B tabnuue F.2 kpaTko cdhopmynvpoBaHel TpeboBaHMa K MpOu3BOOUTENIO.

Tabnuua F.1— ®uanyeckme BENUYMHLI, UCNOMb3YEMbIE B HACTOALLEM CTaHAapTe

HavwmeHoBaHue eau- Sl aMcliHG
HanmeHoBaHWe sennyunHbl A eANHNLbI 13- Onpepgenexune
HUUbI U3MepeHusa
MEepeHnsa
OnuHa MeTp M MeTp — pgnuHa nyTW, NPOWMAEHHOrO CBETOM
B Bakyyme 3a BPEMEHHOW  WHTepBan
1/299 792 458 ¢
MUIAUMETP MM 103 M
MWUKPOMETP MKM 108 m
HaHoOMeTp HM 1079 m
O6nacTb KBaApaTHBIA METP M2 1 m2
Macca KMnorpamm K Macca, paBHas Macce MexayHapogHoro npoTo-
TUNa KmnorpammMa
Bpems cekyHaa c Bpems, pasHoe 9 192 631 770 nepuogam u3-
ny4YeHusi, COOTBETCTBYIOLLErO NEPEXoay Mexay
ABYMSsi CBEPXTOHKMMMW YPOBHAMW OCHOBHOTO CO-
CTOAHWSA aToma Le3us-133
YacrtoTa repy My Yactota nepuoavyeckoro npouecca, paBHasi
OLHOMY LIMKMY B CeKyHOY
¥Yron Ha NnocKocTH paguaH pag Mnockuin  yron Mexagy ABYMS paguycamu
OKPYXHOCTH, OTCEKAIOLWMMN MO  OKPYXHOCTK
Ayry, paBHylo ANWHe paguyca
MUnnMpagvaH Mpag 10-3 pan
TenecHblA yron cTepaguaH cp TenecHbln yron ¢ BEPLUMHOW B LEHTPE cdepsbl,
oTCeKaloLWwmiA nnowade cdepbl, paBHylO NMno-
Laam KBaaparta co CTOPOHaMW AMWHBL, PaBHbI-
MU paguycy cepbl
Cuna HbIOTOH H 1M-Kkr-c2
OHeprusa OPKOYIb O 1TH-m
OHepreTUYeckaa 9KCMo3W- | mKoyne Ha  KBa- Iox - m—2 1 Do M2

uma

OpaTHbIA MeTp

WMHTerpanbHas aHepreTu- | mrkoynb Ha kea- | Ow-m2-cp~! | 1 Dk-m2-cpT
Yeckas spKkocTb ApaTHLI MeTp Ha
cTepaamaH
MolwHocTb BaTT BT 1 Ok-c!
MUNAMBATT mMBT 103 Br
O6nyyeHHOCTb BaTT Ha KBagpar- Br-m2 1Bt -mM2

HbI METp

JHepreTuyeckasa ApKOCTb

BaTT Ha Keagpart-
HbIi METp Ha cTe-
pagunaH

Br-m2- pr1

1Br M2 cp!

Mpumeyvyanne — [OnaynobcTea KpaTHbIE U A0MbHEIE e0WHMLBI YKa3aHbl B COOTBETCTBYIOLLIMX CNyYanx.
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FOCT IEC 60825-1—2023

Mpunoxenue OA
(cnpaBo4Hoe)

CBEAEHMH O COOTBETCTEWU CCbINOYHbIX MeXAyHapOoAHbIX CTaHOAAPTOB CChLINOYHbIM
MeXrocyaapcteeHHbIM CTaHOapTam

Tabnuuya JA1

O6o3HaveHne CCblNOYHOrO CreneHb 060o3Ha4eHWe CChlnoYHOre
MeXayHapoaHoro craxsaapTa COOTBETCTBUSA MEXKIrocyJapCTBEHHOMO CTaHaapTa
IEC 60050 (all parts) IDT OCT IEC 60050 «MexagyHapoOoHbI 3NeKTPOTEXHUYECKUIA CrOBapb»

(BCE YacTn)

IEC 62471 (all parts) — "

* COOTBETCTBYIOLUMIA MEXIOCYAAPCTBEHHLIN cTaHAapT oTcyTCTBYeT. [o ero NpuUHATUS PEeKOMEHAOYETCH MCMOoNb3o-
BaTb NepeBoq Ha PYCCKWIA A3bIK AaHHOMO MeXayHapoaHOoro cTaHgapTa.
MpumeyaHune — B HacTodAWel Tabnuue UCNONb30BAHO CNeayiollee YCnoBHoe 0603HauyeHue CTeNeHn cooT-

BETCTBMSA CcTaHdapTa:
- IDT — MAOEeHTU4YHBIN CTaHOapT.

84

GostExpert.ru
https://GostExpert.ru/gost/gost-60825-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67422
https://gostexpert.ru/gost/gost-60825-1-2023?utm_source=pdf&utm_medium=67422&utm_term=page

IEC 60027-1

IEC 60065

IEC 60079 (all parts)
IEC 60079-0:2011

IEC 60204-1

IEC 60601-2-22

IEC 60825-2

IEC/TR 60825-3

IEC 60825-4

IEC/TR 60825-5

IEC/TR 60825-8

IEC/TR 60825-9

IEC 60825-12

IEC/TR 60825-13

IEC/TR 60825-14

IEC 60950 (all parts)

IEC 61010-1

IEC 61508 (all parts)

IEC 62115
IEC 62368-1

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

FOCT IEC 60825-1—2023

Bubnuorpadcun

Letter symbols to be used in electrical technology — Part 1: General (Obo3Ha4yeHns ByKkBeHHbIE,
npuMeHsieMble B aneKTpoTexHuke. Yactb 1. ObLme nonoxeHus)

Audio, video and similar apparatus — Safety requirements (Ayouo-, BMOEO- 1 aHanorn4Has
aneKTpoHHaA annapartypa. TpeboeaHnsa BezonacHoCTH)

Explosive atmospheres [BapbiBoonacHbele atMmocdepsl (Bce YacTu))

Explosive atmospheres — Part 0: Equipment — General requirements (BapbiBoonacHele aTMoc-
bepbl. YacTs 0. ObopynoeaHue. OcHOBHbIE TpeboBaHWA)

Safety of machinery — Electrical equipment of machines — Part 1: General requirements (bes-
0onacHoCTb MalWH U MEXaHW3MOB. JNekTpoobopyaoBaHWe MpPOMBILNEHHBIX MawuH. Yactb 1.
Obwwe TpeboraHUA)

Medical electrical equipment — Part 2-22: Particular requirements for basic safety and essen-
tial performance of surgical, cosmetic, therapeutic and diagnostic laser equipment (Annapatypa
anekTpuyeckas MeguumHekasa. Yacte 2-22. YacTHele TpebosaHusa k 6a3oBol BezonacHoOCTH U oc-
HOBHbIM XapaKTepuCTUKaM XMPYpPruyeckoro, KOCMeTUYECKOro, TepaneBTUYECKOro U AuarHocTuye-
CKoro nasepHoro o6opygoBaHus)

Safety of laser products — Part 2: Safety of optical fiber communication systems (OFCS) [Bes-
OMacHoOCTb NasepHbix M3genuid. Yactb 2. be3onacHoCTb BOMOKOHHO-ONTUYECKUX CUCTEM CBA3M
(BOCC)]

Safety of laser products — Part 3. Guidance for laser displays and shows (BesonacHocTe na-
3epHbIX n3genuin. Yacte 3. PykoBogsdlwmMe ykazaHusa no NpyMEHEeHWH0 Na3epoB ANA 3penvLHbIX
MeponpUaTUIA)

Safety of laser products — Part 4: Laser guards (besonacHocTb nasepHbIX nagenuin. Yacte 4.
YCcTpoWcTBa 3almThl OT BO34eNCcTBMA Nasepa)

Safety of laser products — Part 5: Manufacturer’'s checklist for IEC 60825-1 (besonacHocTb
nasepHbIx u3genui. Yactb 5. KoHTponbHbelM nepedeHb K MOK 60825-1 ana nponasogntens)

Safety of laser products — Part 8: Guidelines for the safe use of laser beams on humans (Bes-
onacHoCThL MasepHblx u3genuin. YacTe 8. Pykoeogsiime ykasaHus no 6esonacHomy MCMonbL3oBa-
HUIO NasepHbIX fNydeir gns nwogei)

Safety of laser products — Part 9: Compilation of maximum permissible exposure to incoher-
ent optical radiation (BesonacHocTb nasepHblx u3genui. Yacte 9. KoMnunauma makcumarnbHO
O0MNyCTMMOro BO34eNCTBUA HEKOTePEHTHOMO ONTUYECKOrO U3NMy4eHus)

Safety of laser products — Part 12: Safety of free space optical communication systems used
for transmission of information (BesonacHocTb nasepHbIx nadenuin. Yacte 12. besonacHocTb
HecTaLMOHaPHbBIX ONMTUYECKMX CUCTEM CBA3W, NPUMEHAEMBIX ANs nepedadu nHdopmMaumm)

Safety of laser products — Part 13: Measurements for classification of laser products (be3sonac-
HOCTb NasepHbIxX n3genui. Yacte 13. MamepeHns, NnpoBoAMMble ANA KNaccudukaumum nasepHbolx
n3genuim)

Safety of laser products — Part 14: A user’s guide (bezonacHocTs nasepHbIx U3genuin. Yacts 14.
PykoBogcTBo Ans nonb3oearens)

Information technology equipment — Safety [OBbopygoeaHne ons MHOOPMaLUNOHHBLIX TEXHOOMMIA.
BesonacHocTk (Bce YacTn)]

Safety requirements for electrical equipment for measurement, control, and laboratory use — Part 1:
General requirements (TpeboeaHus k Be3onacHOCTH anekTpoobopynoBaHWs ANA NpoBeneHus 13-
MepeHWI, yrnpasrneHna u nabopatopHoro ucnons3oBaHus. Yacte 1. Obwmne TpeboBaHua)

Functional safety of electrical/electronic/programmable electronic safety-related systems [PyHk-
unoHansHas 6e30NacHOCTb 3MEeKTPUYECKUX/3NEKTPOHHBLIX/MPOrpaMMMUpyemMbIX 3NEKTPOHHBIX CU-
cTeM, cBA3aHHbIX ¢ Be3onacHocThio (Bce YacTu))

Electric toys — Safety (MrpyLukn anektpuyeckme. beszonacHocTs)

Audio/video, information and communication technology equipment — Part 1: Safety require-
ments (Ayavo/Bvgeo-, MHPOPMaLMOHHOE U KOMMYHUKaUWOHHOe TexHonornyeckoe obopygoea-
Hue. YacTb 1. TpebosaHua GesonacHoOCTU)
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FOCT IEC 60825-1—2023

ISO 11553 (all parts)  Safety of machinery — Laser processing machines [Be3sonacHocTe MalwmnH. CTaHKM NnasepHoi
obpaboTku (Bce YacTu)]

ISO 11553-1:2008 Safety of machinery — Laser Processing machines — Part 1: General safety requirements (bes-
onacHocTb MalunH. CTaHku nasepHoi obpaboTkn. YacTe 1. Obwme TpeboBaHus BesonacHoCTK)

1ISO 11146-1 Lasers and laser-related equipment — Test methods for laser beam widths, divergence angles and
beam propagation ratios — Part 1: Stigmatic and simple astigmatic beams (Ilasepel U cBsi3aHHOE
€ HMMK oBopygoeaHue. MeToAbl CNBITaHWMIA AN onpeaeneHns WWPWHBI Ma3epHOro ny4yka, Yrioe
pacxoxaeHns u koahduumneHToB pacnpocTpaHeHus nydka. Yacte 1. CTurmatnyeckue v npocTeie
acTUrMaTU4eckue nyykum)

1ISO 12100 Safety of machinery — General principles for design — Risk assessment and risk reduction (bes-
onacHocTb MawwmH. OBme npvHUMNbl KOHCTPYMpoBaHus. OLeHKa PUCKOB W CHKEHWE PUCKOB)

1ISO 13694 Optics and optical instrument — Lasers and laser-related equipment — Test method for laser
beam power (energy) density distribution (OnTtuka n ontnyeckne npubopel. Jlazepebl 1 NaszepHoe
obopyanosaHue. MeToabl cnbiTaHua pacnpegenerdua 06ny4eHHOCTV NasepHoro ny4ya)

ISO 13849 (all parts)  Safety of machinery — Safety-related parts of control systems [BesonacHocTe MawwuH. Oetanu
CUCTEM ynpaBneHusi, cBAsaHHble ¢ obecneveHrem BezonacHocTu (Bce YacTu)]

ISO 15004-2:2007 Ophthalmic instruments — Fundamental requirements and test methods — Part 2: Light haz-
ard protection (Odpranbmonoruyeckue npubopel. PyHaameHTanbHble TpeboBaHWA W MeTOo4b
ucnelTaHui. YacTtb 2. 3alimTa oT ONacHOCTM CBETOBOIO U3Ny4YeHUs )

ISO 80000-1 Quantities and units — Part 1: General (BenuuuHel n eguHuyel. Yacts 1. Obwimne nonoxeHus)
YOK 681.3:331.4:006.354 MKC 13.110 IDT
31.260

Kntouesbie crnosa: nasepHasa annapartypa, oonyctuMmas aMuccua, yron npuemMHuKka, CTATMBAKLLNIA yron, anep-
Typa, p,wadsparwla, My40K, pacxoguMOCTb, KNnaccCbl annapartypbl

Pepaktop E.B. Akyboea
TexHuyeckui pegaktop B.H. lNpycakosa
Koppektop M.U. MNepwuHa
KoMmneloTepHas BepcTtka E.O. AcmawiuHa

CpaHo B Habop 22.06.2023. [MognucaHo B nedats 12.10.2023. dopmar 60x84%. [apHuTypa Apuan.
Yen. ney. n. 10,70. Y4.-u34. n. 9,68.
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