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[lpeancnoBue

Llenn, ocHOBHble NPUHLUWUMbLI U NOPAACK NpoBeAeHNsa paboT No MeXrocygapCTBEHHOW cTaHA4apTu3aLmm
yctaHoBneHbl [OCT 1.0—92 «MexrocygapctBeHHasas cuctema crtaHgapTtusaumn. OCHOBHbIE MNOMOXEHUA» U
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N peEKOMEHOAALUWN MO MemrocyﬂapCTBeHHoﬁ CTaHOAapTHN3aL . I'Ipasmna pa3p860TKM, NPUNHATHAA, TIPUMEHEHINA, 00-
HOBJ1IEHNA N OTMEHDbI»

CBegeHUA o cTaHpgapTe

1 1OAIrOTOBJIEH ABTOHOMHOW HEKOMMEpYEeCcKkoW opraHnsauuen HaydyHo-TexHU4YeCckUm LeHTPOM cepTUudon-
kaumm anektpoodbopygosaHus « MC3MM» (AHO HTLIC 3 «AC3IM»)

2 BHECEH ®egepanbHbIM areHTCTBOM N0 TEXHUAYECKOMY perynnpoBaHUiO U METPONOMMN

3 NPNHAT MexrocyaapcTBeHHbIM COBETOM MO cTaHAapTMU3aUUK, MeTPOIormm 1 ceptTudnkaumm (MpoOTOKO
oT 7 noHAa 2013 1. Ne 43)

3a NPUHATIE NMPOTIoJiIocoBall1l.

KpaTtkoe HaumMeHoBaHUe CTpaHbl Koo cTpaHbl CokpalleHHOe HaUuMEHOBaAHWE HaUWOHANBHOro
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 opraHa no craHgaptu3auuu

ApMeHust AM MuH3koHOMUKN Pecnybnunkmn ApmeHus
KasaxcTtaH KZ "occTtaHgapt Pecnybnukn KasaxcraH
Knprmnaums KG {blprel3ctTaHgapT
Poccun RU PoccTaHaapT
TamKNKUCTaH TJ TamKnkcTangapT
Y3bekucTtaH Uz Y3ctaHgapT

4 an/IKEl3OM Cbeﬂepaanoro dlEHTCTBA 10 TEXHUYECKOMY pPerviimpoBaHNO U METPOJIOTNN OT 3 HOFIGDFI

2013 1. Ne 1496-cT mexrocyaapcteeHHbIV cTaHaapT FOCT IEC 60825-1—2013 BBeageH B AeNCTBUE B Ka4eCcTBe
HauuoHanbHoro ctaHgapta Poccunckon @engepauni ¢ 1 nwonga 2014 r.

5 Hactosawny ctaHaapT uaeHTUYeH mexayHapoaHomy ctaHagapTy |IEC 60825-1:2007 Safety of laser products
Part 1. Equipment classification, requirements and user'c guide (besonacHocCTb nasepHoK annapaTypbl HacTb 1.
Knaccndukaumsa obopyaoBaHus, TpeboBaHUA U PyKOBOACTBO 1A MoSib3oBaTENEN).

CtaHgapTt nogrotoBneH Ha ocHoBe npumeHeHnss FTOCT P M3K 60825-1—2009.

CTeneHb cooTBeTCTBUA — naeHTU4Hagqa (IDT).

CBegeHUss 0 COOTBETCTBUU MEXIOCYAdPCTBEHHbLIX CTAHAAPTOB CCbIJ1OHHBIM MEXAYHAPOAHLIM CTaHAadP TdM
npmBedeHbl B 4ONMOJTHATEJ1IBHOM NMPUITOXKEHWIA ﬂ,A

o BBEJEH BINEPBbIE

VIHgbopmauust 06 UsMeHeHUSIX K HacmosueMy cmaHdoapmy rybrnukyemecs 8 eXe200HOM UHopMallUuoHHOM
yKaszamerne «HauuoHanbHble cmaHoapmbl», a mekcm uaMeHeHUU U NMornpasok — 8 exxeMecsyHoM UHbopmaul-
OHHOM YKaszamerne «HauuoHaneHbie cmaHOapmbl». B cniydyae nepecMmompa (3aMeHbl) Unu OmmeHb! Hacmosuieao
cmaHOapma coomeemcemasyioujee yeeoomrieHue bydem onybriukogaHo 8 exxeMeCcsYHOM UHGPopMayUOHHOM YKa-
3amerne «HauyuoHarnbHble cmaHOapmei». Coomeemcmeyrowasl UHghopmMayus, yeeooMIeHue U meKcmsbi pasme-

wiaromes makke e UHopmMalluoHHoU cucmeme obuiez20o rofb3o8aHuUsa — Ha opuluanbHOM caume @eoeparibHo-
20 azeHmemea rio mexHu4yecKkoMy peayrnupogaHuro U Memporoauu 8 cemu MIHmepHem

© CtaHpapTtuHdoopm, 2014
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BBeaeHue

1) MexxgyHapoaHaa dnektpotexHudeckada Komucensa (MOK) BcemupHaga opraHnsauud no ctaHgapTusaumuy,
obbeguHsAoLLAasa BCe HaLUnoHanbHble kKoMmuTeThl (HaunoHaneHble komuteTel M3K). Llens M3OK coaencTeoBaTh MEX-
OyHapoaHoW koonepalun no BcemM KOHUENTYanbHbIM BONpocaM cTaHgapTU3auuy B 3NEKTPUYECKUX U SNEKTPOH-
HbIX HanpaBneHusaX. Kak 3aBeplLUeHue 3TOro U okasaHua noMmoLn B apyrux cpepax, M3K nybnukyet MexayHa-
podHble cTaHAapThl, TeXHUYeckne ycrnoBus, TexHnyeckne goknaasbl, [NybnnyHble TexHudeckne tpedoaHus (MTT)
n PykoBoacTBa (B ganbHeWwem obosHavaemsble Kak «lyonukaumm M3K»). Ix nogrotoBka nopyvaetcs TeXHUYEC-
KUM KOMUTEeTaMm; Nrobon HauuoHanbHbi KomuteT MOK, 3anHTepecoBaHHbIN B 0OBLEKTE pacCMOTPEHNA MOXKET Mpu-
HAMAaTb ydacTue B 3TOM NOAroToBUTENLHOW paboTe. MexayHapoaHble, rocyaapCTBEHHbIE U HErocyaapCTBEHHbLIE
opraHusauumn, nogaepxxuearuwme ceasb ¢ MOK Takke nprvHMMaT ydacTtie B 3ToM nogrotoske. MOK TeCHO U
N10QOTBOPHO coTpyagHnyaeT ¢ MexayHapogHon opraHusaumen no ctaHgaptusaumm (MCQO) B COOTBETCTBUN C CO-
rnalleHuem, NPUHATLIM MeXxay ABYMSA opraHu3aunsMi.

2) opmanbHble pelleHus nnun cornaweHnss MK no TexHru4eckum Bonpocam ycTaHaBIMBAOTCA TaK Onmn3-
KO, KaK 3TO BO3MOXXHO MO MeXAyHapoaHOMY COrnacoBaHUiO MHEHUW BaXKHbIX CYOBbEKTOB, Ha4MHas OT NpeacTaB-
NALLEro KoMuTeTa U ¢ y4eTOM MHEeHUW BCeX 3anHTepecoBaHHbIX HaumoHanbHbIX komuTeToB MOK.

3) lNyonunkaunmn M3K nmetot doopmy pekomeHgaumnm 1 npuHUmMaroTesa HaunoHanbHbIMU KOMUTETAMW NO NPK-
HaaneXHOCTU. B TO e BpeMst NPUHUMAOTCH pa3yMHbI€ Mepbl, YTODObI rapaHTUpOoBaTh TEXHUYECKOE coaepKaHne
[Tyonukaumn M3K Ha gormkHoM ypoBHe. MK He MOXKET HECTU OTBETCTBEHHOCTbL 3a CNOCcobbl X NPUMEHEHNS UM
X MHTepnpeTaLuto JlodbIM KOHEYHbIM NoNb30BaTENEM.

4) [1nsa Toro, YTobbl COAeNCTBOBATL MeXayHapoaHoW YHUpuKkaumn, HaunoHansHele komuteTel M3K bepyT Ha
cebs 006513aHHOCTL C MaKCMManbHO BO3MOXHOW YECTHOCTbLIO NpUMeHsITh [Nybrnnkaummn M3K B cBOUX HaLMOHAbHbIX
n pernoHanbHbIX Nyonnkauusx. Itoboe pacxoxaeHne ctaHgapTomM mexay nodon Nybnunkaunen M3OK 1 cooTeeT-
CTBYIOLLEW HALMOHaNBLHOW UMK permoHanbHoW nydnunkaunen gomkHo bbiTb 0bs13aTeNbHO U YETKO YKasaHo MUCh-
MEHHO.

5) NpeagnoxeHna M3K He o3HavatoT npoLeaypy nx oaodbpeHus N He MOoryT HECTU OTBETCTBEHHOCTL 3a TO,
yTo Ntobast AeknapupoBaHHaga annaparypa cooTBeTcTByeT [yonukaumm M3K.

6) Bce nonb3oBaTen AoMKHbI ObITh YBEPEHbLI, YTO OHU UMEKT NocreaHee n3gaHune aton nybnukaunm.

/) He pornHa ObITb 3aKkpenneHa oTBETCTBEHHOCTL M3K, nnn ee AMpekTopoB, COTPYAHMUKOB, CIYKALLMX UM
areHToB, BKIMOYas 3KCNEePTOB U YJIEHOB TEXHUYECKMX KOMUTETOB 1 HaunoHanbHbIX KoMmuTeToB M3OK 3a nepcoHanb-
HbIW YLLIEepPO, HapyLLleHne CBOUCTB UK ApYrne HapyLleHUs ntobdon Npupoasl, KOTopble MOryT ObITh NPAMbIMKA UMK
KOCBEHHbLIMU, 38 CTOMMOCTb (BKItoMasa neranbHble niaTexu) 1 3atpaTbl Ha NpuobpeTeHne nybnnkaumm, Kotopast
MCMNOMb3YETCA NpU Nonb3oBaHUM aTomn [Nybnukaunmn M3K, nnn ee pasgenos, unu nwdoun apyroun MNydnukaumm M3K.

8) Obpallaetcst BHUMaHKe Ha CnpaBoYHbIA OTTEHOK NPUBOANMbBIX MPUNOXKEHWIA 3TOW nybnukaunn. icnonb-
30BaHWE CnpaBoYHbLIX NyOnuMKaLn noMoraeT B 3aTpYAHEHUAX NMPaBUIbHOMO NPUMEHEHUSA STOW NybrnkaLunm.

9) ObpallaeTcsl BHUMAHUE HAa BEPOATHOCTb TOMO, YTO HEKOTOPbIE anemMeHTbl 3Tou INybnukaunm MOK moryT
ObITb NpegamMeToM nateHTHoro npaea. MOK He HeceT OTBETCTBEHHOCTbL 3a MAeHTUUKALMIO OOHOMO WU BCEX
MaTEeHTHbLIX NMpas.

MexagyHapoaHbein ctaHgapT IEC 60825-1 nogrotoBneH tTexHnyeckum kommtetom MOK 76: besonacHOCTb
ONTUYECKOro N3ny4YeHust M nasepHasi annapaTtypa.

2710 BTOpOe n3aaHue IEC 60825-1 npusHaeT HeaenCcTBUTENBHLIM U 3aMEHSAET NepBOE U3aaHWe nyobnukauunmu
1993 ., ero NonpaBky 1 (1997 .) n ero Nonpaeky 2 (2001 r.). OHO npeacTaBnsieT coboN TEXHUYECKYIO NepecMoT-
peHHYlo Bepcuto. PyKoBOACTBO NMonb3oBaTeNnd N3bATO U3 3TOW YacTk cTaHgapTa cepun MOK, 1 B HacTosLlee
BpemMsa HaxoauTcd B oTaenbHOM gokyMeHTe (MacTb 14). CeeTtomsnydarwme gunoasl (CHL) ncknoyeHsl U3 pamok
atonvacTtu IEC 60825, HO MoryT BbITh BecnpenaTCTBEHHO BKIHOYEHbI B ApYrie YacTu.

OT1avacTb IEC 60825 nmeet ctatyc Nybnnkaumnm no rpynnoson besonacHocT B cooTBeTCcTBUK ¢ IEC Guide
104" oTHOCUTENBHO BE30NaCHOCTM YeroBeKa OT aCreKTOB Na3epHOro N3NYyYeHUs.

TeKkcT aToro CTaHAdapTa ba3n PYETCA Ha ClieAyRLLWUX JOKYMEHTAX.

CcDV OT4yeT 0 ronocoBaHnA

76/338/CDV 76/357/RVC

1 |EC Guide 104:1997, The preparation of safety publication and the use of basic safety publication and group
safety publications ([NogrotoBka nybnukaumm no 6€30nacHOCTU U UCMONb30BAHME OCHOBHbLIX U FPYMNMNOBbIX NyOnmnkaunm
no 6e30nacHoOCTN).

OHO cogepXunT ykasaHus ans TexHun4deckmnx kommtetoB M3OK u aBTopoB crneundukaumn B Hactm cnocoba paspabort-
kn nybnukaymn no 6e3onacHoCTu.

[laHHOE pYyKOBOACTBO HE SIBMAETCHA HOPMATUBHOWU CChINTKON N NPUBEAEHO TONMBKO B KAYECTBE CrpaBKW.
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[TonHyo MHOPMALINIO MO roNI0COBaHUIO A9 0400PEHNS 3TOro cTaHgapTa MOXKHO HAUTU B NPOTOKOSE rono-
COBaHWA, yKazaHHOM B BhilLlenpuBeaeHHOW Tabnuue.

OTa nybnukaumna cosgaHa B cootBeTcTBMK ¢ AupektnBamm ISO/IEC, HacTs 2.

Cnncok Bcex vyacten cepuun IEC 60825, onybnunkoBaHHbIX No4 3aronoBkom «besonacHoCTL nasepHon anna-
paTypb», MOXXHO HAWUTW HA MHTepHeT-canTe MOK.

Hactosawnin ctaHagapT IEC 60825 Takke aHHOTUpOBaHa B 3ToW Nybnukauum kak «Hacts 1».

KOMUTET NpUHAN peLleHne, YTo cogepaHue aTon nybnukaunmn byaeT octaBaTbcHd 6€3 USMEHEHUS A0 TeX
nop, Noka nsMeHeHHoe coaepkaHne He byaeT Ha cTpaHuue NHTepHeTa M3K «http://webstore.iec.ch» B cneyu-
anbHOW nybnukauum c HeobxoanmbiMu 0bocHOBaHUSIMW. Ha 3Ty aaty nybnukauua oyaet

- NoATBEPKAEHA;

- OTO3BaHa;

- 3aMeHeHa nepecMoTPEeHHbIM U3gaHNeM UK

- UCMpaBlieHa.

VI
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M E X I O CVY 3O AP CTUBEMH HH bl W C T AAH O AP T

Be3sonacHocTb nazepHon annapaTypbl

YacTtb 1

KNACCUDPUKALIUA OBOPYOOBAHUA, TPEBOBAHUA U PYKOBOACTBO ANA NONb30OBATENEN

Safety of laser products. Part 1.
Equipment claccification, requirements and user’c guide

Nata BBeaeHna — 2014—07—01

1 O6nactb NPUMEHEeHUsA N Ha3HavYeHue

HacTosiluy ctaHaapT npuMeHseTca anst obecneveHnst 6e3onacHOCTU NasepHon annapaTtypbl, MCNycKato-
LLle Na3epHoe n3nyyeHue B ananasoHe AgnunH BonH oT 180 HM Ao 1 Mm.

ITazepHasi annapaTypa MOXET COCTOATL U3 OTAENLHOro Nasepa ¢ UICTOYHUKOM NUTaHUA N 6e3 Hero nn 13
OQHOMo UM HECKONbKNX N1a3epPOoB B CIIOXKHOW ONTUYECKOW, 3NeKTpuyeckon nnm mexaHmyeckom cucteme. ObbIYHO
fasepHyo annapaTypy UCNonNb3yHT ANs AeMOHCTPaLMN PUINYECKNX U ONTUYECKNX ABTEHMIA, 0OpabOoTKU MaTepu-
anoB, CHATbIBAHUA M 3aNOMUHAHUSA AAHHbLIX, Nepeaadn U BocnponsseaeHnsa nHpopmaunm U T. 4. Takme cuctemsl
MCMONb3YIOT B NPOMBILLIEHHOCTH, BU3Hece, pasBnekaTensHoOW MHAYCTPUK, HayUHbIX UCCreaoBaHUAX, 0bpa3oBa-
HUAW, MeauLUMHe K ApYrux NpoayKTax.

NasepHaga annapaTypa, KOTOPYH NOCTABNAT ApYre N3roToBUTENN AN UCMONbE30BaHUSA B KAYECTBE KOMMO-
HEHTOB B JTIODbLIX CUCTEMAX A1l NOCNeayoLLKMX NOCTAaBOK, HE ABNSAOTCH NPeaMETOM PacCMOTPEHUSA HACTOSALLETO
cTaHOapTa, Tak Kak oKoHYaTeNlbHas annapartypa He MOXET ObITb NpeaMeToM HacTosLero ctaHgapTa. OgHako
ecnuv nasepHasi cCUCTemMa, BXoasilasi B COCTaB NasepHoW annapaTypbl, MOXeT PYHKLUUOHWPOBATbL OTAENbHO OT
annapaTypsbl, TO Ha HEe pacnpocTpaHATCs TpeboBaHUSA AaHHOTo pasaena.

[TpumevaHune 1—JJencryowee 060pyaoBaHUE HE HYXOAETCH B UCMNONb30BAHUN MHCTPYMEHTA AN HAaYana
PYHKLUNOHNPOBAHWAL.

IMobas nazepHas annapaTypa UcKnoYyaeTcs U3 AanbHenLnX TpeboBaHUM HAacToSALLEero cTaHaapTa, ecriv no
Knaccudpurkaummnm U3roToBUTENs annapartypa, COOTBETCTRYOLWAasa pasaenam 3, 8 n 9, nokasbiBaeT, YTO YPOBEHb
3MUCCUW He NpeBblllaeT Nnpeaen aoctynHon amucenn (MA3) ans knacca 1 npu Bcex yenoBusiX pyHKUNOHNPOBA-
HUS1, TEXHUYECKOro 0BCcnyXXnBaHUsa, CepBUCHOrO 0BCNYXNUBAHUA U NPWY aBapUsIX.

[TpumevaHne 2— BoiwenpuBegeHHoOe 0CBODOXKAEHNE HE rapaHTUpPyeT De30nNacHOCTU Na3epHoOn annapaTtypbl
B COOTBETCTBUU C TPEBOBAHNAMM HACTOSILLEro cTaHaapTa.

ﬂ,OI’IOJ’IHI/ITEJ'I bHO K OMNACHOCTHAM J1a3€PHOI O N3JTYHEHUA J1a3EPHOE OGODyD,OBaHME MOXET TadKXKe NpeactaBliATh
Apvrne OrnaCHOCTU, TakKUe KaK OIOHb U yAdp TOKOM.

[MTpunmedyanune 3— OgHako knaccudukaumsa v apyrue TpeboBaHUsA HACTOALWEro craHgapta OTHOCATCS
NCKMIOYUTENBHO K OMNACHOCTU NMa3epHOro UanydeHusa ans rnas n koxu. dpyrne onacHoOCTU He BKITKOYEHbl B €ro obnactb
NENCTBUS.

HacToaL 1 CTaHAaAPT BKJTHOYAET B cebsa MUHUManbHbIE TDESOBHHMFI. CooTBeTCTBUE HACTOALLEMY CTaH-
AadpTy MOXeET ObITh HEAOCTATOHHbIM, YTOObI BbIMOMHATL TDEGOBBHI/IFI MO YPOBHIO be3onacHoCTU dlllfnapartypbl. INa-

3EPHAA alinaparypa 40JDKHAa YAOBI1ETBOPATE COOTBETCTBYHOLLM SKCIMI1YaTauNORHHBIM U UCNBITATEJIbHBIM TDGGOBH-
HUAM ﬂ,EIﬁCTByI-OLLI,I/IM CTaHAapTaM MNo be3onacHoCTK.

U3paaHune ocbmumnanbHoe
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[TpumevaHnune 4 —[pyrvme ctaHgapTbl MOTyT coaepXatb AOMONHUTENbHbIE TpeboBaHusA. PaccmaTpuBaemble
TpeboBaHUA OOMKHbI YYMTbIBATHL NPUMEHEHNE U Knaccudukaymio none3opartens. Hanpumep, knacc 3D unm knacc 4
nasepHoOn annapaTtypbl HE MOXET BbiTb YCTAHOBINEH A8 UCMONb30BAHUA APYIMX NPOAYKTOB.

B Tex cnyvasx, korga nasepHasi cuctemMa siBNSIeTCHA COCTaBHOM YacTbio 000pyaoBaHUS, Ha KOTOPOE pacnpo-
cTpaHatoTCsl TpeboBaHus apyrnx ctaHaapToB IEC no 6esonacHOCTU [HANpUMep, MeaULMHCKOro obopyaoBaHuUs
(IEC 60601-2-22), obopyaoBaHusa nHdopmaumoHHbIX TexHonorui (IEC 60950), ayano- n sBnaeoobopygoBaHus
(IEC 60065), obopyaoBaHudA, npeaHasHauveHHOro Anst Mcnonb3oBaHUA B onacHbiX cpegax (IEC 60079),
anekTpudecknx urpywek (IEC 62115)], HacTosiLmMK cTaHOapT NPUMEHSATCS B COOTBETCTBUN C TpeboBaHUSIMUA
IEC Guide 1047 ByacTu onacHOCTeN, BO3HUKAIOLLMX OT fla3epHOro n3nydeHuna. Ecnv HM 0gWH N3 CTaHAAPTOB MO
besonacHOCTU Ha U3genns He NnpuMeHum, To npumerHstoT IEC 61010-1.

B npegblaywmnx wnsgaHuax ceetousnyvatowme avoabl (CUL) Obinn BkMoYeHbl B obnacte AeNCTBUSA
IEC 60825-1, 1 oHKU Mmornu BbITb BKNOYEHbBI B Apyrne Yyactu cepun ctaHgaptoB IEC 60825. OgHako ¢ pa3Butnem
cTaHOapTOB NO NamMnoBoW besonacHocTM besonacHOCTb onTuveckoro nanyvyeHna CUL B 00NbLLUMHCTBE CBOEM
agpecoBaHa cTaHgapTam no namnoBow besonacHocTU. YaaneHne CU ns obnactn npumeHeHUs1 HacToSLero
ctaHgapTa He ycTtpaHswT CUL n3 gpyrux ctaHgapToB, Bkitodaa CUL, KkoTopble COOTHOCATCA C nasepamMu.
IEC S009 moxeT npumeHATLCA Ans onpeaeneHus knacca CUO vnn annapaTtypsl, cogepallen oanH nnu bonee
Cci.

3HavYeHWs1 MakcumManbHo gonyctumon akcnosnumn (MA3) HacTosiwero ctaHgapTa Oblny paspadboTaHbl AN
na3epHoro N3nyvyeHUs N He OTHOCATCS K COMYTCTRYOLWEeMY nanydeHuto. OgHako ecnu cyLLeCcTByeT BEPOATHOCT,
YTO COMYTCTBYHOLLEE N3NTYyHEHME MOXKET DbITb onacHbIM, 3HaYeHWe naszepHo M3 MOXeET BbITb OLIEHEHO KaK KOH-
cepBaTMBHad NoTeHUManbLHast onacHoOCTb.

M3 nasepHoOro UsnyveHuUs He NPUMEHSIoT K naumeHTam, npu MeguUnHCKOM UK KOCMETUYECKOM/3CTEeTH-
YeCKOM J1eYyeHnN.

[MTpunmevadnune 5—llpunoxennsa A — H BkIOYveHbl ANs BO3MOXHOW 0bLWEN OpUeHTaunum 1 UmmioCTPUpYIoT
TUNMU4YHbIE cnydan. OOHaKo NMPUINOXEHUS HE SIBMAKOTCHA KAaTErOPUYECKUMU UMW NCHEPNbIBAKOLWMMN, U 3TO BCErga MOXHO
YCTAaHOBUTbL B HOPMaTUBHOW YacTy HACTOSALWEro ctaHgapra.

Llenn HacToswWwero ctaHgapTa:

- BBEeHNW cncTeMbl Knaccudumkaunm na3epos 1 nNa3zepHon annapaTypbl B 3aBUCUMOCTM OT CTEMNEHW OMNMacHO-
CTU UX ONTUYECKOro N3nydeHnsa ans Toro, YTobbl OKkasbiBaTb MOMOLLb NOSIL30BATESHO NPUY OLEHKE CTENEeHN OnacHo-
CTW U onpeaeneHnin Mep KOHTPONS;

- ycTaHOBNEHUN TpeboBaHM AN nsrotoBuTenen, Ytobbl cHabauTb nx MHdopMaLunen U NPUHATL Heobxoaum-
Mbl€ Mepbl NPeJOCTOPOXKHOCTU;

- 0IHO3HAYHOM NpeaynpeXxaeHun nepcoHana ob onacHOCTU, CBA3AHHOW € 4OCTYMHLIM N3Ny4YeHWeM OT Na-
3epHOW annapaTtypsbl, C MOMOLLbHO MapPKNPOBOK N MHCTPYKLWIA;

- CHUXKeHMe BEepOSITHOCTUY NofydeHunsa yuepda, nytem goseaeHnst 40 MUHUMYMa HEHYXKHOTO AOCTYMNHOro
N3NYyYeHUA 1 YCOBEPLLEHCTBOBAHNE KOHTPOSIA ONMAacHOCTEN OT NTa3epHOro N3ny4eHns npuMeHeHnem cpeacTs 3a-
LLUTHI.

2 HopmaTBHbIe CCbINKKN

B naHHOM pasgene npeacrasneHsl cneaytoline CeblfioyHble cTaHaapThl, KOTOpbIE COBEPLLUEHHO HEOBX0aK-
Mbl 4NA MPUMEHEHUs HACToSLWEero ctaHaapTta. [Jata cCblTOYHbLIX CTaHAAapTOB YKa3aHa Ha AeWCTBYoLLee n3gaHue.
B cny4yae BbiIxoaa bonee nNo3aHero no garte nsgaHua ctaHgapTta Unn yTBepKaeHHbIX U3BMEeHEHUI K yKa3aHHbIM
CCblNkamM, OHU MOTYT NMPUMEHATLCA HapaBHe ¢ NepevnCrieHHbIMMU.

IEC 60050-845:1987 International electrotechnical vocabulary-Chapter 845: Lighting (MexayHapoaHbIn
anekTpoTexHudeckmn cnoeapb (M3C). nasa 845. OceelleHuKe)

IEC 60601-2-22 Medical electrical equipment — Part 2-22: Particular requirements for basic safety and
essential performance of surgical, cosmetic, therapeutic and diagnostic laser equipment (MeguuMHcKoe aneKkTpu-
yeckoe obopyagoBaHue — YacTb 2-22. HacTHble TpeboBaHUA K 6a30BoK 6€30MacHOCTU U OCHOBHbLIM XapaKkTepuc-
TUKaM XUPYPruiyeckoro, KOCMETUYECKOro, TepaneBTUYECKOro U ANarHoOCTUYECKOro ladepHoro obopyagosaHus)

2 |EC Guide 104:1997, The preparation of safety publication and the use of basic safety publication and group
safety publications ([MogrotoBka nybnukaumm no 6€30nNacHOCTU U UCMONb30BAHME OCHOBHbLIX U TPYNMNOBbIX NyOnmnkaunm
no 6e30nacHoOCTNn).

2



OCT IEC 60825-1—2013

IEC 61010-1 Safety requirements for electrical equipment for measurement, control, and |laboratory use.
Part 1. General requirements (be3aonacHOCTb 3NeKTPUYECKNX KOHTPOSbHO-M3MEPUTENBHBLIX NPpUdOPOB 1 Nabopa-

TopHOro obopyaoBaHus. Hactb 1. ObLine TpeboBaHUA)
3 TepMUHbI U onpeaeneHus

B HacTosiLem cTaHgapTe npuMmeHeHbl TepMnHbl No IEC 60050-845, a Takke crnegytoLne TepMUHbI C COOT-
BETCTBYHOLLUMW onpeaeneHnsMmu.

[TpnmevaHne —na ypobctBa TepMUHbI NPUBEAEHbI B Mopsiake aHrnuuckoro andasuta. OTnvums ot
IEC 60050-845 ykasaHbl B CKODKaxX C MOMETKON «MOANDULIMPOBAHOY.

3.1 naHenb gocTtyna (access panel): HacTb 3alMTHOro KoXXyXa Unu orpaxgeHud, kKotopas gaet 4oCTyn K
nasepHoOMYy U3Ny4vYeHUo, ecny OHa CHATa UK COBUHYTA.

3.2 pocTynHaAa aMmuccua (accessible emission): YpoBeHb N3nydeHUs, onpegeneHHbIv B HEKOTOPOM MNONo-
XEHUN U € anepTypHbIMK gnadgparMamiu [korga npegen aoctynHou asmuccun (INA3) namepsaetca B BT v K] nnu
orpaHuuMBaoLLMMK anepTypamu (korga MNA3 namepsietcs B BT-M 2 unu B [x-M™2), Kak onucaHo B pasgene 9.

[OCTYyNHYHO 3aMUCCUIO ONpeaensawT TaMm, rae npeanofiaraeTcs goCcTyn YeioBeKka, Kak yCTaHOBNEHO B NyHKTE
3.37. docTynHas aMnuccus cpaBHUBAETCA C Npeaenom AOCTYNHOW 3MUCCUM (CM. NYHKT 3.3) AN Toro, 4tooLl
onpegennThb KNacc NasepHoW annapaTtypebl. B HacTodalem cTaHgapTe, ogHako, UCMONb3yeTCcd TEPMUH «YPOBEHb
N3Ny4yeHUa», KOTopbIA cnegyeT NoHUMaTh Kak goCTynHasa 3MUCCUS.

1TpumedaHwune—Korga guamerp nydka bonblie anepTypHoOn gnadparmsl, JOCTYMNHYIIO SMUCCUIO NMPUBOOAT B
egunHMUax BaTT W KOYNb, TakK Kak nonHas MOWHOCTb WU 3HEPrnA, nonagarouwas B NasepHy aneprtypy, MeHbLe
ncnyckaemowu. Korga gnameTtp rny4vyka MeHblle gnameTtpa OrpaHuumBaloleEn anepTypbl, OCTYMNHYIO 3SMUCCUIO, BblPaXKeH-
HYIO B BT-M~2 unn B [Ix-M™2, T. €. SHEPreTUHECKY0 OCBELWEHHOCTb UMM SHEPreTUHECKYIO 3KCMO3ULMIO, YCPEOHEHHbIE MO
orpaHuuMBarOLlLEN anepType, MeHblle YeM OeUCTBUTENbHas 3HepreTnyeckass OCBEWEHHOCTb UMMM 3HEepreTu4ecKkas
aKkcno3anuusa nydka. Cm. Takke anepTypHyro gnadparmy — nyHKT 3.9 1 OrpaHn4vmBaloLLyo aneptypy — MNyHKT 3.52.

3.3 npegen agoctynHou ammuccuu, NI (accessible emission limit, AEL): MakcnmanesHoe 3HavyeHne aoc-
TYNMHOW SMUCCUN yCTaHaBNMMBaeTCA AN onpegeneHHoro Kknaccea.

[TpumeyaHune—lloag BbipaXXeHNEM «YPOBEHb 3MUCCUM He npeBbiwaeT MNO3» unm NoxXoXXmm BbipaXKeHUeM,
noapasymeBaeTcsl, YTO JOCTYyNHAs 3IMUCCUS onpeaensieTcsl u3MepuTernbHbIM KpUTEPUEM, YKa3aHHbIM B pasgene 9.

3.4 agMUHUCTpaTUBHbLIN KOHTPONb (administrative control): HeTexHn4yeckne mepbl 6€30MNacHOCTU, TaKne
Kak Haasop 3a Kno4om, obydeHue nepcoHana obecneveHuUto 6esonacHOCTKY, NpeaynpexagaroLle Hagnucu,
3abnaroBpeMeHHoe onoBeLleHKe O NosIBNeHNUM onacHOCTU METOAOM «0DbpaTHOro oTcHeTa» U KOHTPOSb Mep obec-
nevyeHuns1 besonacHoOCTN.

3.5 anbda MUHUMYM 0., (alpha min o,,): CM. YrnmoBoM pasMep U MUHUMAIbHbIA YIOBOW pasMep
(NYHKTBI 3.7 1 3.58).

3.6 yron npuema v, pag (angle of acceptance): 'nockuin yron, B npeagenax KOTOporo npuemMHuK oyaer
pearMpoBaTb Ha ONTUYECKOE N3NyYeHue.

STOT Yron npuemMa MOXeT yrpaBndaTbCcs anepTypamMy UN ONTUYECKMMU 3neMeHTamMu neped npue MHUKOM
(CM. pUCYHKKN 3 1 4). Yron npyemMa nHorga onpeaensarT Kak rnone apeHus.

3.7/ yrnoBou pa3Mep BUAMMOro UCToUHUKa o (angular subtense of the apparent source): Yron, cTarnea-
eMbI BUAUMBIM UCTOYHWUKOM NpWY HABMoAeHUX U3 TOUKU NMPOCTPaHCTBA, Kak NoKasaHo Ha pUCYHKe 3.

[TpnmeyvaHwms:

1 — lNonoxeHne wn yrnoBou pasmep BUAMMONO WCTOYHUKA 3aBUCAT OT MONOXEHUSA HALMIAEHNS B Ny4YKe (CM.
NyHKT 3.11).

2 — YrnoBsou pasmMmep BUAMMOIo NCTOYHMKA B HACTOSILLEM CTaHOapTe yCTaHaBMBAETCA TONMbKO B AnanasoHe 4NIVH
BOnH oT 400 go 1400 Hm B obnactun peTmHanbHOWU ONACHOCTW.

3 — YrnoBou pasmep BUANMOIro NCTOMHMKA HE crieqyeT NyTaTth C pacxoXgeHuem nydka. Yrnosou pasmep BMaumMoro
NCTOYHUKA HE MOXET BbiTb Bonblle, YeM PacXoasaLWnMNCs NyYoK, 0ObIMHO OH MEHbLLUE PAaCXOoAsILErocs nyudka.

3.8 anepTtypa (aperture): Jltoboe oTBEPCTME B 3aLLIUTHOM KOXKYXE UMW APYrOM 3aLLUTHOM orpakaeHum na-
3epHOW annapaTtypbl, Yepes KOTOPOoe BbIXOAUT NasepHoe N3nydeHne; NocpeaAcTBOM 3TOM0 BO3HMKAeT A0CTYMN Yeno-
BeKa K TaKoOMYy U3NTYYEHUIO.

CM. Takke TEPMUH «OorpaHnyMBatoLLLaga anepTypa», NyHKT 3.52.

3.9 anepTypHaa gnadparma (aperture stop): OTBepcTUe, CNyXKallee And onpegeneHnsa nnowiaan, B Ko-
TOPOW N3MEPSOT U3NyveHne.
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3.10 BUAUMBIU UCTOYHUK (apparent source): [Ang gaHHOro NONOXXeHWa peTuUHaIbHOW ONacHOCTU peallbHbIV
TN BUPTYanbHbIA OOLEKT, KOTOPLIN POPMUPYET HaUMEHbLLIEE BO3MOXKHOE N3obpaxkeHKe (Y4UTbIBAaeTCs AnanasoH

dKKOMOAdallh HeJIoBEYECKOI O )1 838).

[TpnmeyvyaHwms:

1 OwuanasoH akkomogauuu rnasa cumrtarot npumepHo ot 100 mm 4o 6eCkOHEYHOCTU. BManmMbI LCTOYHUK YCTaHAaB-
NUBAIOT NO NONMOXEHUIO Habnaartens B Ny4Yke ¢ pacnonoXeHMeM akkoMOAWPOBAHHLIX Ma3 B Hanbonee 6e30nacHbIX
YCINOBUSAX ONA PETUHBI

2 Takoe onpegeneHne ncnonb3yoT s ycTaHOBNEHNA AEVCTBUTENBHOIO MecTa nasepHoro uany4eHns B gnana-
30He anuH BonH ot 400 go 1400 M. B npeaene ncyesarwWwero pacxoxgeHus, T. e. B cliydae Xopowo KONNMUMMUPOBAHHOIO
nyyKka, MECTONONMOXEHNE BUANMOIrO MCTOYHMKA gaeTtcsa ans DeCKOHEeYHOCTH.

3.11 ny4vokK (beam): JlazepHoe n3nydeHne, KOTOPOE XapaKkTepusyeTca HanpasneHneM, pacxogmMmMocCThbio,
anameTpoM U YCNoBUAMM CKaHUPOBaHNUA.

OTKNOHeHWe N3ny4eHus oT HanpaseHNa He 3epKanbHOro OTpaXXeHUa He onpeaensaeTcd Kak ny4ok.

3.12 ocnabutenb ny4ka (beam attenuator): YCTpOWUCTBO, KOTOPOE YMEeHbLUAET NasepHoe nanyvyeHue ao
onpeaeneHHoro YpoBHS.

3.13 AnameTp nydka d,, WMpUHa nydka (beam diameter,beam width): AnameTp nyyka B TOUKe NpoCTpaH-
CTBa — 3TO AMaMeTp HaUMeHbLLEro Kpyra, KoTopbii coctaBngaeT U % NOJTHOU MOLLHOCTW (MU 3Hepriin) nasepa.

B HacTosileM cTaHgapTe UCMONb3YIOT dgs.

[TpnmeyvyaHwms:

1 B cnydae [ayccoBoro ny4ka dgz OTHOCUTCA K TOYKE, IOe SHEepretudeckas OCBELLEHHOCTb (3HepretTndeckas
3KCNO3numnsa) cHmxkaetcs 4o 1/e o1 ee UeHTPanbHOIo NUKOBOIO 3HAYEHUS.

2 TEepMUH «BTOPUYHBLIN MOMEHT anameTtpar (no onpegeneHunto 1ISO 11146-1) He ncnonbayloT Ans NPodUna ny4ka
C LUEHTPpanbHON BbICOKOW MUKOBOW 3HEPreTUYEeCKOU OCBELWEHHOCTBIO M HU3KUM YPOBHEM (POHA, TAK KAk YMEHbLUEHNE
NPOUCXOANT YCTAHOBKOW pPe3oHaTopa B garbHEM MNorne: MOWHOCTb, NPOXOAsALWAs Yepes aneptypy, MOXeT ObiTb B 3HAYU-
TENbHON CTENEHN HeO4OoOUEHeHa, Korga UCMonb3yloT 2-U1 MOMEHT U PacCYMTLIBAKOT MOLWHOCTL My4Ka, aCUMMNTOTUYECKU
NPUONMXAIOLWETrOCs K rayCCoOBCKOMY MNPOOUNIO.

3.14 pacxoguUMocCTb nNy4ka (beam divergence): JanbHWN NNOCKUA yron KoHyca, onpeaensdemMsii AnameT-
POM My4Ka.
Ecnn gnameTtpbl nydka (CM. NyHKT 3.13) B ABYX ToYKaX, pasaeneHHbIX paCCTOAHUEM r, COCTaBNAIOT dga U
53 ; TO pacxoguMOoOCTb ¢, paguaH, BeIYUCAKT No oopMmyne:

d'en —d
¢ = 2 arctg ( 632r 63).

EanHmnya CU— pagnaHT.

[TpumevaHnune 1— TepMUH «BTOPUYHBLIN MOMEHT anameTtpar (no onpeaenenduto ISO 11146-1) He ncnonb3aytoT
ansa npodpuna nydka ¢ UeHTpanbHOU BbICOKOW MNMUKOBOW 3HEPreTUYECKON OCBELWEHHOCTBIO U HU3KUM YPOBHEM hOHA, TakK
KaK YyMEeHbLUEHNE MPONCXOAUT YCTAHOBKOW pe3oHaTopa B ganbHeEM none npoduns nydka, 4YTo Bbi3biBaeT AU PakUNOH-

Hble KapTWHbI, ODYCNOBNEHHbIE anepTypamMm.

3.15 pacwupuTtenb ny4vka (beam expander): KoMbUHaLUA ONTUYECKNX SNEMEHTOB, KOTOPAasi yBeNUYNBAET
aOvaMeTp nNyyka fnasepa.

3.10 KOMNOHEHT Ha NyTU ny4dka (beam path component): ONTUYECKNN KOMMOHEHT, KOTOPbLIV NEXUT Ha
3aJaHHOM NMyTU NMy4ka (Hanpumep, NyvYoK, oTpakeHHbIN OT 3epkana Unm cpokyCcupoBaHHbLIA NTMH30N).

3.17 6nokupatop ny4ka (beam stop): YCTpOUCTBO, KOTOPOE NpepbIBAET X0 Ny4Ka nasepa.

3.18 nazepHaa annapatypa knacca1 (Class 1 laser product): Iltobasa nasepHas annapaTtypa, KoTopast B
npouecce PYHKLUUOHUPOBAHUSA He AoNyckaeT A0CTyNa YenoBeka K nasepHOMY U3NTyUYeHUto, AN KOTOPOro Ypes-
MepHoe 3HadeHue npegena goCTynHOM 3MUCCUK YCTAaHOBNEHO KnaccoM 1 Angd COOTBETCTBYHOLLMX ANMH BOMH U
ONUTEeNnbHOCTEN SMUCCUN [CM. 8.2 U 8.3, nepedncneHue e).

[TpumevyaHuns

1 CM. TakKe orpaHUYeHus1 cxembl Knaccuukaumm B npunoxeume C.

2 Tak Kak ncnboiTaHus ans yCTaHOBNEHUS Knacca annaparypbl OrpaHn4YeHbl NCNbITAHNAMN BO BPeMA DYHKUMOHW-
POBaHWA, TO A1 HEKOTOPOWN BCTPOEHHOW MnasepHon annapartypbl ¢ nanydyeHmem Bolwe 139 ana knacca 1 Moxert crarb
OOCTYMHbLIM BO BPEMSA NPOBEAEHUS TEXHUYECKOrO OBCNyXMBaHUS, Korga brnokKMpOBKM NaHenu AocTyna OTKMOYEHbI.
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3.19 na3zepHan annapaTtypa knacca 1M (Class 1M laser product): Jltobas nazepHaga annapaTtypa B Ana-
nasoHe anvH BonH o1 302,5 0o 4000 Hm, B KOTOPOM BO3MOXEH B Npouecce PyHKUMOHNPOBAHUA AOCTYN YeioBeka
K nazepHOMY U3Ny4YeHWo, NpeBbIlLatoLlemMy npegen A0CTYNHOM SMUCCUK ANd Knacca 1 Npu COOTBETCTBYHOLLMX
ONHaX BOJTH U ANUTENbHOCTAX 3MUCCUK [CM. 8.3, nepeyncneHue e)], rae ypoBeHb U3NTyUYeHUs1 U3SMEepPSIOT B COOT-

BETCTBUU C 9.2, NepevncneHune g).

[TpumevyaHuns

1 CM. TakKKe orpaHuvyeHus1 cxembl knaccndukaumm B npunoxeHme C.

2 V13-3a TOro 4to namepeHuns NpoBoOAsT C MEHbLLUEN N3MEPUTENBHOW anepTypon unu npu 6onblIeEM pacCcTOAHUN OT
BUOAMMOIro UCTOYHUKA, YeM NCNONb3YyeTCA al1d nasepHou annapartypbl knacca 1M, Bbixog nasepHon annapaTtypbl Knacca
1M noTteHUuManbHO OnaceH, Korga ans HabnwgeHUs UCNonb3ylT ONTUYECKUA NpUbop (cm. 8.2).

3 Tak Kak vcnbiTaHns ans yCTaHOBIIEHUS Klacca annapaTtypbl OrpaHuYeHbl UCMbITaHUAMW BO BPeEMS (PYHKLUNOHU-
POBaHWUA, TO A5 HEKOTOPOW BCTPOEHHON NasepHon annapartypbl ¢ nanydeHmem eoiwe 13 ana knacca 1M moxeT ctaTth
OOCTYNHbLIM BO BPEMSA NPOBEAEHUA TEXHUYECKOTO OBCNyXMBaAHUSA, Korga OrnokMpOoBKM NaHeNu AoCTyrna OTKIMHOYEHbI.

3.20 na3zepHan annapaTtypa knacca 2 (Class 2 laser product): J1tobast nasepHad annapaTtypa B Ananaso-
He anvH BonH oT 400 go 700 HM, B KOTOPOU BO3MOXKEH B npoLlecce PyHKUNOHUPOBAHUA AOCTYN YefioBeka K
nasepHoMy M3nydeHuo, npeBblillaroLLemMy rnpegen AoCTyNHON 3MUCCUX AN Knacca 2 Npyu COOTBETCTBYHOLLMX
ONHaX BOJTH U ANUTENBHOCTAX SMUCCKUK [CM. 8.2 U 8.3, nepedncrneHune ej].

[TpumevaHuna

1 CM. TakKe orpaHU4YeHus1 cxembl Knaccuukaumm B npunoxeume C.

2 Tak Kak vcrnblTaHusa Ons yCTaHOBMNEHUSA Kracca annapartypbl OrpaHUYeHbl UCMNbITAHUAMU BO BPEMST (PYHKLNOHW-
poOBaHWA, TO AN HEKOTOPOWN BCTPOEHHOW NasepHoON annapaTypbl ¢ nanydeHmem Boiwe 113 Ana knacca 2 MOXeT ctaTth
OOCTYNHbLIM BO BPEMS NPOBEAEHUSA TEXHUYECKOrO O0BCNyXMBaHUS, Korga OrnokKMpOBKM NaHENM A0CTyrNa OTKIMHOYEHbI.

3.21 nazepHaga annapaTtypa knacca 2M (Class 2M laser product): Iltobaa nasepHaa annapaTtypa B ana-
nasoHe anvH BonH oT 400 go 700 HM, B KOTOPOU BO3MOXEH B npoLlecce PyHKUMOHUPOBaAHUA AOCTYN YenoBekKa K
nasepHoMy M3nydeHuo, npeBblillaroLLemMy rnpegen AoCTyNHON 3MUCCUX AN Knacca 2 Npyu COOTBETCTBYHOLLMX
ONVHaX BONH U ANTMTENBLHOCTAX 3MUCCUKM [CM. 8.3, nepedncneHune e)], rae ypoBeHb U3Ny4YeHUs U3MepsoT B COOT-
BETCTBUU C 9.2, nepeyncneHune h).

[TpumevaHuna

1 CM. TakKKe orpaHuvyeHus1 cxembl knaccndukaumm B npunoxeHume C.

2 V13-3a TOro 4to namepeHuns NpoBoAsT C MEHbLLUEN N3MEPUTENBHOW anepTypon unu npu 6onbLlIEM PacCTOAHUN OT
BUOMMOIO MCTOYHMKA, YEM UCMONb3YETCs AN Na3epHoOW annapaTtypbl Krnacca 2, BbiXo4 Na3epHOU annapaTtypbl Kracca
2M noteHumnanbHO OnaceH, Korga ans HabnogeHus Cnonb3yioT ONTUYECKMA Npndop (cm. 8.2).

3 Tak Kak ncnbltaHusa 4nst yCTaHOBIMEHUA Kacca annapaTtypbl OrpaHnYeHbl UCNbITAHUSIMU BO BPEMST (PYHKLUMOHU-
POBaHWA, TO A1 HEKOTOPOW BCTPOEHHON NasepHoOn annapartypbl ¢ nanyvenmem eoiwe 13 ana knacca 2M moXeT ctaTth
OOCTYNHbLIM BO BPEMS NPOBEAEHUS TEXHUYECKOTO OBCNyXMBaAHUS, Korga brnokMpOoBKM NaHeNu AoCTyrna OTKIMHOYEHbI.

3.22 na3epHan annapartypa knacca 3R u knacca 3B (Class 3R and Class 3B laser products): Iltobas
nasepHasd annapaTypa, KoTopast B npoLecce pyHKUMOHUPOBAHUA A0NYCKaeT AOCTYN YeNIOBEKA K Na3epHOMY U3STy-
YeHWIo, A9 KOTOPOro Ype3amMepHoe 3Ha4YeHWe npegena AoCTyNnHOW 3MUCCUKX YCTaHOBIEHO KnaccaMu 1 1 2, no
NMPUMEHEHUI0, HO KOoTOopast He A0MNyCKaeT AOCTYMN YefioBeKa K la3epHOMY U3NyYeHUo, ANsl KOTOPOro YpesMmepHoe
3HaveHWe npeaena AoCTynHOW aMnuccm yctaHosneHo knaccamu 3R n 3B cooTBETCTBEHHO AS151 NOOLIX ANUTESb-
HOCTEW 3MUCCUN U ONUHBI BOMHBI (CM. 8.2).

[TpumevaHuna

1 CM. TakKe orpaHU4YeHus1 cxembl Knaccuukaumm B npunoxeume C.

2 Annapartypa knaccos 1M n 2M moxeT mmeTb Bbixod donbwun nnu menbwunn, vem N3 ana knacca 3R B
3aBUCUMOCTU OT OMNTUYECKUX XapaKTEPUCTUK.

3.23 nasepHan annapartypa knacca 4 (Class 4 laser product): Jltobasa naszepHasi annapatypa, y KOTOpou
paspellaeTcs AOCTYMN YefloBeKa K la3zepHOMY U3NTyUYeHUIo ¢ AoNYCTUMbIM NpeadesioM UanyvyeHua angd knacca 3B
(CM. 8.2).

3.24 conyTcTBYLOLWee uanydveHue (collateral radiation): Jlroboe anekTpomarHUTHoOE U3NyyYeHKe B Ananaso-
He anuH BonH oT 180 HM Ao 1 MM, UCKITioYas NasepHoe N3nydyeHne, reHepuypyemMoe lasepHoU annapaTypoun Kak
ero pesynerar, Unu onsmnveckn HeobxoauMbIM ANga PYHKLUNOHUPOBAHUA nasepa.

3.25 KonnuMmupoBaHHbIU Ny4oK (collimated beam): INy4yok nany4vyeHna ¢ odeHb ManeHbKUM YoM CXOaN-
MOCTU UITN pacxoanMOCTI.
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3.20 HenpepbiBHOe U3ny4veHue (continuous wave, CW): B HacTosLleM cTaHaapTe Nnasep, PyHKUUOHUPY-
IOLLLIMN B HEMPEPBLIBHOM peXXnme ¢ ANMMTENBHOCTLIO Ha BbIXoae He MeHee 0,25 ¢, paccMaTpUBaETCH Kak HenpepbIB-
HbI 1a3ep.

3.27 3agaHHbIUA NyTb NyJkKa (defined beam path): OnpegeneHHas YacTb Na3epHOro nydka B nasepHoun
annapartype.

3.28 peMOHCcTpaLuoOHHaA nalepHada annapartypa (demonstration laser product): [ltobasa CKOHCTpyUpo-
BaHHaA MU U3TOTOBIEHHAas lasepHad annapaTtypa, npeaHasHadyeHHasa Unu ucrnonb3yemMaga gnd geMoHcTpaLnu,
pa3BneYvYeHus, peknamMmmpoBaHns, Nokasa Unu XyaoXXeCTBEHHOW KOMMO3ULINN.

TepMUH «geMOoHCTpaLoHHas NasepHaa annapaTypa» He OTHOCUTCA K nasepHoW annapaTtype, KoTopas pas-
paboTaHa 1 npegHasHaveHa ans Apyroro npUMeHeHUs, XoTs OHa MOXET ObITb MCNONb30BaHa AN AEMOHCTpaL UK
3TUX NPUMEHEHNI.

3.29 andbcpy3Hoe oTpaxeHUe (diffuse reflection): MameHeHWe NpocTpaHCTBEHHOro pacnpegeneHuns nyyka
N3ny4yeHNa NOBePXHOCTLIO NN cpeaon BO MHOIMMX HanpaBieHUdAX.

CoBeplUEeHHbIV paccenBaTenb pa3spyLlaeT Bce KoppenaunoHHbIe CBA3W MeXxay Nagatomm U oTpaXKeHHbIM
nanydeHunem [IEV 60050 845-04-47, moanduumpoBaHo].

3.30 BCTpoeHHaa na3zepHada annapartypa (embedded laser product): B HacTodlleM cTaHgapTe — 3TO
flasepHasd annapaTtypa, KoTopast OTHOCUTCS K Doree HU3KOMY Kaccy Mo CpaBHEHWIO CO crieLnasibHbIM Nprudopom
nasepHoro odobeaAnHeHUs, Tak Kak TeEXHUYECKNE XapaKTEPUCTUKN OrpaHUYMBaloT AOCTYMHYH 3MUCCHIO.

[MTpumMedaHwue—Jlasep, KOTOPbIN ABNAETCH YaCTbi0 BCTPOEHHOIO Na3epHoro annaparta, Ha3bliBaloT BCTPOEH-
HbIM Na3epom.

3.31 AnNUTenbHOCTbL 3MUCCUU (emission duration): BpemMeHHaa AnnMTeneHOCTE UMMYyNbCa, nocnegoBaTeslb-
HOCTU UMK cCepPUn UMNYIbCOB UMW HEMPEPLIBHOIO PYHKLUUOHNPOBAHUA, B TeYeHMe KOTOPOW AOCTYN YefloBeka K
nasepHOMY U3NyYeHUIo OKa3biBaeTCHd BO3IMOXXHbLIM BO BpeMsl PYHKLIMOHUPOBAHUA, TEXHNYECKOro UM CEPBUCHOTO
oOCNy>XKMBaAHUA Nla3epHoW annapaTypbl.

[na oguHOYHOro MMNynbca — 3TO AJIMTENBEHOCTL Ha YPOBHE NOJTOBUHLI NMMKOBOW MOLLIHOCTU Ha nepeaHeMm
BO3pacTaroLeM ppoHTe UMMYyNbca U TOYKOW 3adHero cnaga uanydeHua Ha ero xsocte. [nga nocnegoBatenbHOCTA
MMMYINbCOB (MNU Ipynnbl NociegoBaTeSIsHOCTU UMMYINbCOB) — 3TO ANUTENTIbHOCTb MeXay TOUKOW NMOJSTOBUHBLI MUKO-
BOW MOLLHOCTW NepBOro UMNynsca 1 ToUKoW NonoBUHbLI MMKOBOW MOLLIHOCTW NocneaHero MMnynbsca.

3.32 OTKNOHeHHoOe nasepHoe usny4deHue (errant laser radiation): J1azepHoe nsnydyeHune, KOTopoe OTKIIO-
HAETCA OT 3a4aHHOro NyTU NydKa.

Takoe na3nydeHue UCMbITbIBAET HeXenaTenbHble OTPpaXKeHUs1 OT KOMMOHEHTOB Ha NYTK Ny4kKa U OTKINOHEHWe
N3Ny4YeHus1 B pesynbTate NoBpeXxaeHus1 aJIeMeHTOB.

3.33 ANUTEeNbHOCTbL 3KCNO3ULUUU (exposure duration): AnntensHOCTL UMNYINbCa UNK cepuin, UK Nocieao-
BaATEJIbHOCTU UMNYNbCOB, UM HENPEPLIBHOWU 3MUCCUU NA3EPHOT0 N3NTy4YeHUs Npy nonagaHuy Ha Tefo YesioBekKa.

[1na nocnegoBaTenbHOCTU UMMYJTIECOB — 3TO ANMUTENBHOCTE MeXay TOYKOW NMOoJI0BUHLI MMKOBOW MOLLIHOCTI
nepBOro MMNynbca v TOYKOM NOJIOBUHBLI MUKOBOW MOLLIHOCTW rnocneaHero MMnynbsca.

3.34 HabnwaeHUe NpoTAXeHHOro UCToYHKKA (extended source viewing): Ycnosust HabnogeHUs BUam-
MOr0O UCTOUYHUKA Ha paccTosiHUKM He MeHee 100 MM npu yrne cTsarmBaHusa ans rnasa bonbsLie, YemM MUHKUMAaNbHbIN
YrNoBOW pasMep (Ol in)-

B cny4yae gByX NpoTsPKeHHbIX UCTOYHMKOB B HACTOSLLIEM CTaHOapTe paccMaTpUBaAETCHA TepMMYEecKasd onac-
HOCTb NOPaXXeHUS ceTHaTKM rnas: NPOMEXYTOUYHbLIA UICTOUHUK U BONbLUIOW NCTOMHUK. VX MCNoNb3yIoT, YTOOLI pasnn-
YyaTb MO YrJI0BOMY pasMepy BUANMOIo UCTOYHMKA O B MPOMEXKYTKE OT (i A0 Olpiay (MPOMEXKYTOYHBbIE MCTOUYHUKN)
M bonee vyem o, (bonbLINe UCTOYHUKN). (CM. Takke NyHKT 3.80.)

[Tpumepom siBnsieTca HabnogeHne Anddoy3HbIX TasepHbIX MCTOYHWUKOB, AN Y 3HBIX OTPaXKEHWIA U MaTPULL
nasepHbIX AMoa0B.

3.35 be3onacHOCTb Npu HeucnpaBHOCTU (fail safe): KOHCTpyKUMS, NpK KOTOPOW HEUCNPABHOCTL y3Na He
yBeIM4MBaeT ONacHOCTb.

B pexxvme HencnpaBHOCTU CUCTEMa CTaHOBUTCH HepaboTatoLLen nnm 6esonacHon.

3.30 3alWiuTHaAA 6nokupoBKa npu HeucnpaBHocTHU (fail safe safety interlock): bBnokMpoBKa, KoTopas B
peEXMME HEUCNPaABHOCTU NPOACIIKAET BbINOMHSATE CBOK PYHKLUMIO, T. €. 00s13aTeNbHO NEPEBOANT fla3ep B NONOXKe-
HWE «BbIKIMHOYEHO» NMPU OTKPbIBAHUK LLAPHUPHOMO KOXYXa UM Neped yaaneHeM CbeMHOTro KoXyXa U yaepXX1Ba-
€T €ro B 3TOM COCTOSIHUKM A0 TeX Nop, Noka WapHUPHbLIA KOXKYX He ByaeT 3aKpbIT UM CbEMHbLIN KOXYX He byaeT
yYCTaHOBINEH Ha MecTO.

6
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3.37 gocTyn YyenoBeka (human access):

a) BO3MOXXHOCTb 0DNTy4eHUs TeNna YenoBeka onacHbIM nasepHbIM N3Ny4YeHUeMm, NCMyCKaeMbIM NasepHOou
annapaTtypou, T.e. U3fiydeHne MOXXET 0OOWTK 3aLLUTHBLIN KOXYX, UMK

b) BOIMOXHOCTL UMNMHAPWUYECKOro 3oHAnpoBaHMA ¢ anameTpoM nydka 100 mm n annHown 100 MM npeBbI-
LLieHWe YPOBHS Uany4veHusa knacca 3B 1 HuxKe, nnu

C) BOSMOXXHOCTb 0DNYyYeHUs PyKK N npeanieyvss YenoBeka nsnyyeHnem, npesbllarolimmm yposeHs MNAS
Knacca 3B,

d) TaKke 4nga ypoBHSA N3Ny4YeHUd, NpeBbillaoLLLero akBMBasieHTHOE UanydyeHue knacca 3B nnu knacca 4,
BO3MOXXHOCTb N0OON YacTn YenoBe4YeCKOro Tefna BCTPETUTL ONacHoe la3epHoe N3nyvyeHne, HenocpeacTBEHHO
OTPpaXXeHHOE 3NeMEHTOM NOBEPXHOCTW BHYTPEHHEW KOHCTPYKLIMK annapaTypbl Yepe3 Ntodoe OTKPLITOE OTBEPCTME B
3alLUNTHOM KOXYXE.

[MTpunmedyaHnwue— [Ina nazepHon annapatypbl C NPUHATBLIMU MEPaMU UCKIMIOYEHUSA JOCTyNa Heobxoanmmo
YUNTBIBATb U3NTYYEHUE OT BHYTPEHHEN M BHELWHEW CTOPOH 3aAWMTHOIO KOXyxa npu onpeaeneHnn gocTtyna 4denoBeka.
[locTyn YyenoBeka K BHYTPEHHUM YacTsaAM KOpnyca MOXET ObiTb UCKITIOYEH TEXHUYECKUMN CPEACTBAMM KOHTPONMS, TAKNMMU
KaKk aBTOMaTU4YEeCKMEe CUCTeMbl ODHapyXeHus.

3.38 UHTerpanbHas aHepreTuyeckas apkoctb Ix-Mm~2-cp~’ (integrated radiance): UHTerpan sHepreTu-
Yeckou SApPKOCTU 3a AaHHY0 AJTUTENbHOCTb 3KCNO3ULMKY, BblpaXXaeMbl KaK 3Heprma nanydyeHuda Ha eguHuLy
naoLwaan NoBepXHOCTU N3NYyYEeHNAa U Ha eguHULY TENEeCHOTro yrina aMUCCUN.

3.39 HabnwaeHue B nyyke (irradiance): Bce ycnoBua HabnogeHUs, Koraga rnas nogsepraertcs Bo3aeu-
CTBUIO NPAMOTO UNU 3epKaSibHO OTPaXKEHHOro a3epHOoro U3ny4YeHus, KpomMme cnydvaeB HabnogeHUs, Hanpumep
ONPdY3HOro OTpaXKeHUs.

3.40 aHepreTuyeckas ocBelleHHocTb E, BT-M~ (intrabeam viewing): OTHOLLIEHME NOoToKa U3MyYeHus,
nagaroLlero Ha YacTb MNOBEPXHOCTU, K NNoLagn 3TOU YacTU NOBEPXHOCTU:

dd
E = aA

3.41 na3ep (laser): [Ttobon npubop, KOTOPLIN MOXKET co3gaBaTthk UITN YCUNUBATL 3MEKTPOMArHUTHOE U3Nyye-
HWe B ananasoHe annH BonH ot 180 HM ao 1 Mmm, rnaBHLIM 0bpasoMm, brnarogaps NpoLeccy yrnpaBnieMOW BbIHYX-
NeHHOW SMUCCUMN.

[IEV 60050 — 845-04-39, mogndomumpoBaHo].

3.42 KOHTponupyemas nasepHas 3oHa (laser controlled area): 'Nnowagb, BHYTPKY KOTOPOW pacxoau-
MOCTb M aKTUBHOCTb SIBNAOTCA NPeAMETOM KOHTPONA 1 HabntogaeHns ang BO3MOXKHOW 3aLLUXTLI OT ONMacHOro Nany-
YeHus.

3.43 UCTOYHUK Na3zepHOU aHepruu (laser energy source): Nltoboe yCcTpONCTBO, UCMONb3YEMOE COBMECTHO
C Ta3zepoMm, YTobbl BOCNPOU3BOANTL SHEPTXO NPU BO3DYXXAEHWUN 3NEKTPOHOB, MOHOB U MONEKY .

OCHOBHbIE NCTOYHUKN SHEPIUX, TaKUe KaK UCTOUHUKN SNEKTPOoNnTaHNs U baTapelk He paccMaTpMBaloTCS
KaK WCTOYHWKK Na3epHOU SHepruu.

3.44 30Ha naszepHou onacHocTU (laser hazard area). CM. HOMUHaNbHaAA onacHad ONA rnas 30Ha
(MYHKT 3.61).

3.45 nazepHagda annapaTtypa (laser product): Iltobast annapatypa unm coeguHeHne KOMMOHEHTOB, KOTOpPLIE
COCTaBNANT, co34aloT U NPUBOAAT K CO3AaHUI0 Na3epa U Na3epHOU CUCTEMBI.

3.40 nasepHoe usny4veHue (laser radiation): Bce anektpomMarHutHoe nsnydyeHue, ncnyckaemoe nasepHou
annaparypon B ananasoHe anuH BonH ot 180 HM Ao 1 MM, KoTopoe BbipabaTbIBAETCH KaK pe3ynbTaTt BbIHYKAEHHO-
ro UCMYCKaHUSI.

3.47 oTBeTCTBEHHbIN 3a Na3epHylo besonacHocTb (laser safety officer): Jlnyo, kKoMNeTeHTHOE B BONPO-
cax OLIeHKU U KOHTPONs NasepHOoM ornacHOCTU 1 oTBeYaloLLlee 3a opraHu3aLuio KOHTPOoNs NasepHOM onacHOCTH.

3.48 na3zepHan cucrtema (laser system): J1azep B koMOMHaLUWKM C COOTBETCTBYOLLLUM UCTOYHUKOM Nnasep-
HOW 3HEPrnn ¢ AONONHUTENBbHLIMW KOMMOHEHTAMW UK De3 HNX.

3.49 cBeTousny4varwwum auopn,; CHL (light emitting diode, LED): J1toboe nonynpoBogHWKOBOE YCTPOUCTBO
C p-n NepexoaoMm, KOToPOoe MOXKET BbipabaThIBaTh 3NIEKTPOMArHUTHOE N3nyvyeHue nanyvaTtensHon pekoMmobunHaumen
B MNOJTYNpPOBOAHWKE B AMana3oHe ANWH BonH oT 180 HM ao 1 mm.

(OnTnyeckoe M3any4yeHne BbipabaTtbiBaeTcsl rnaBHbIM 06pa3om B NpoLecce CNOHTaHHOW SMUCCUN, XOTS
MOXeT MMeTb MeCTO BbIHY>XXAeHHasi SMUCCHA.)
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3.50 npegenbHbIA yron npyemMa npu oleHUBaHUU POTOXUMUYECKOU ONACHOCTU ANs CeTHATKU ¥,
(limiting angle of acceptance for evaluating retinal photochemical hazards): ['lpu pacyeTe peTUHansHOW POTOXUMMU-
4eCKoW OMacHOCTW ONpeaensatoT NpeaenbHbIN N3MepsieMblv Yron NpueMa Yy,y,. Yron y,, UMeeT OTHOLLIeHWe K afarn-
Tauun rnasa M He 3aBUCUT OT YIrNOBOTo pasMepa BUOUMOro UCToYHKKa. Ecnn yrnoBon pasmep BUANMOIo NUCTOU-
HMKa bonblle, YeM onpeaensemol npeaensbHbIA Yron npuemMa vy,,, To yron npuema y orpaHuuMBaeTcs Yy, U
MCTOYHUK paccMaTpuBaeTCs NoNHOCTLIO. Ecnin nsmepsieMbln yron npruema y He NIMMUTUPOBAaH yKka3aHHbLIM YPOB-
HEeM, TO OMacHOCTb MOXET ObITb NepeoLeHeHa.

[TpumedyaHwne— Ecnu yrnoBon pasmep BUONMOro NCTOMHUKA MEHbLUE, YeM OnpeaerneHHbIn npeaebHbIv
N3MEPSAEMbBIN YIon NpuemMma, To 4eENCTBUTENBbHbLIW YIoN NpUemMa onTuManeH ans n3MepeHns N He MOXeT ObliTb OrpaHUYEH,
T. €. MOXET ObITb NCNONBb30BaH OObIYHBIM «OTKPbLITBIMY YIon npuema pagnomeTpa.

3.51 npeaenbHbLIU Yron npuvemMa npu ouyeHUBaHUU TeNNMOBOU ONACHOCTU ANA ceTyaTKU v, (limiting
angle of acceptance for evaluating thermal hazards): MakcumanbHbIN YINOBOW pasMep Angd UCNoJS1b30BaHNA B
pacyeTax peTUHaNbHOW TENIOBOW ONMACHOCTI.

3Ha4vYeHWe yrna npnemMa MoXXeT BapbUpoBaTbCA MeXAY Omin U Omax [CM. 8.3, NnepevncneHne d); 9.3.2, nepe-
yncneHue b), 2)].

3.52 orpaHuvuBarLwaa aneptypa (limiting aperture): ObnacTb B BUAE Kpyra, Mo KOTOPOW NPOBOASIT
ycpeaHeHe aHepreTnyeckon oceeLlleHHOCTU N 3HepreTu4eckon akCnosuLuu.

3.53 TexHU4YecKkoe obcnyxupaHue (maintenance): BoinonHeHWe perynmpoBoK U METOAUK, OTOBOPEHHbIX
B MHdbOpMaUUK ANd NoTpeduTens U3roToBUTEeNeM lazepHon annapaTypbl, KOTOpble A0SKeH BbIMOSTHATL NoTpebum-
Tenb Ana obecneveHns ycTaHOBMNEHHbLIX XapakTepUCTUK annapaTtypbl.

B 3T0 noHATKE He BKNtovaeTcs PyHKUMOHUPOBaAHUE UNU cepBUCHOE 0DBCTyXXMBaHUE.

3.54 MakCUManbHbIU YIIOBOU pasMep 0, (Maximum angular subtense | max): 3Ha4yeHNe yrnoBoOro
pasmMepa BUOMMOro UCTOUHKKA, cBbille koToporo MAS n A3 He 3aBUCAT OT pasmepa UCTOYHUKA.

[TpumevaHne — oy = 100 mpag.

3.55 MakcumManbHasa MHTEeHCUBHOCTb (maximum output): MakcumanbHas MOLHOCTb N3NyYeHus Unu, rae
3TO NPUMEHNMO, MakKCcMMarbHasa 3Hepria N3nyvYeHus B UMNyibce NOHOro A0CTYMHOro NasepHoro nanyyeHuns,
CO3/aBaeMoro fnasepHoin annapaTypor B Ntobom HanpasneHun Bo BCEM AnanaszoHe BO3MOXHOCTEN oyHKLNOHUPO-
BaHWA B NT0OOM MOMEHT Nocne U3roToBNeHUs.

[TpumeyaHune— MakcumanbHass MHTEHCMBHOCTb — MakKCUManbHasi JOCTYNHAs 3MUCCUS], KOTOPasi UCNOb-
3yeTcs Ans onpegeneHns Knacca nasepHon annaparypbl. Tak Kak onpeaeneHne gocTtyrnHou 3MUCCUKN BKINIOYaeT, Hapsay
C APYIMMM YCIOBUSIMU, YCITOBUS €AUHUYHOW HEMCNPABHOCTU (CM. 9.2), TO MakcumanbHasi MHTEHCUBHOCTb MOXET NPeBbl-
WaTb HAaMbONbLWKNK BbIXOA annapaTypbl B TEYEHUE HOPMAanbHOrO OYHKUMOHUPOBAHUA.

3.50 MakcumanbHoO gonyctumas akcnosmuua; Mo (maximum permissible exposure, MPE): YpoBeHb
nasepHoro obnyveHus, 40 KOTOPOro npu HopManbHbIX YCIOBUAX MOXET 0bNyunTbCH NnepcoHan 6es3 BpeaHbIX
nocneacTsui.

M3 npeactaBnseT cobo MakcuManbHbIW YpOBEHb 0ONYyYEHUS, KOTOPOMY MOXHO NoaBepraTth rfiasa unu
KOXY 63 BO3HMKAIOLLIKMX Cpasy UMK Yepes AnnTeNbHbIN NPOMEXXYTOK BpeMEHW NOBPEXAEHMN N KOTOPbIW CBSI3aH C
OJTMHOW BOMHbI U3NYYeHUs, ANNTENbHOCTLIO UMNYJSIbCa UK ANTUTENBHOCTLIO 3KCMO3ULMKU, OCODEHHOCTAMK Noa-
BEpraemMon onacHOCTU TKaHU, a Takxe Ans BUAUMOro Unm BnukHero MHpakpacHoro nany4eHus B ananasoHe
anvH BonH ot 400 oo 1400 HM — ¢ pazmepomM n3obpaxeHust Ha ceTyaTke. YPOBHU MakCUManbHO AOMYCTUMOW
3KCMo3nLuMm (Npu CoOBpeMEHHOM YpPOBHE 3HAaHUIN) NpUBedeHbl B NPUIOXeHUN A.

3.57 MegMUUHCKaA nalepHan annapartypa (medical laser product): Jltobaa nazepHaga annapaTypa, pas-
paboTaHHas, U3roTOBMNEHHAdA WNU UCMONb3yemMasl B LensiX BO3AeWUCTBUS Ha YenoBeYeCKUA opraHn3m npu
OWnarHoOCTUKE, XMPYpPrun nnu TepaneBTUYECKOro nasepHoro ody4eHns ntobor YacTm Tena vYefioBeka.

3.58 MMUHUManNbHbLIX YITOBOU pa3Mep o, (Minimum angular subtense | min): 3Ha4veHWe yrnoBoOro pas-
Mepa BUAMMOro UCTOYHUKA, CBbILLE KOTOPOro NCTOYHUK cHnTaeTcs NpoTsbkeHHbIM. MO v MO39 He 3aBUCAT OT
pasMepa UCTOYHUKA C YINOBbIM pa3MepoM MeHbLUE, YeM Olyi.

[TpumevaHnune —oy,n, = 1,5 Mpag.

3.59 cuHXpoHU3auuna Mog (mode-locking): [MoCTOAHHBLIM MeXaHU3M UK IBNEHKE B Na3epHOM pe3oHaTope,
cosfaroLlme nocneaoBaTefibHOCTb O4EHb KOPOTKUX (CYOHaAHOCEKYHAHbLIX) MMMNYSbCOB.

XOTS 3TO ABNEHWE BbI3bIBAETCSA NpeaHaMepeHHO, OHO TakKe MOXKET NMPOUCXOANTb CNOHTAHHO KakK « CAMOCUH-
XpoHKU3auma moax. [Nonyvyaembie NUKOBLIE MOLLHOCTU MOTYT 3HAYUTENbHO NpeBbILLAaTL CpeaHIo MOLLHOCTL.
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3.60 Handbonee onacHoe nonoXxeHue (most restrictive position): lNonoXxeHwe B Ny4vke, B KOTOPOM OTHO-
LeHWe gocTynHon amuccun Kk N3 — makcumanbHoe.

[TpnmeyaHne— [ocrynHasa amuncensa v N3 moryT 3aBucetb OT MecTa U3rnydYeHns no OTHOWEHUIO K MOJNTHOMY
pasMepy nydka.

3.01 HoMUHanNbHada onacHada ana rnas 3oHa; HOI' 3 (nominal ocular hazard area NOHA): 3oHa, BHYTpU
KOTOPOW sHepreTuyeckasi OCBELLEHHOCTb U 3HepreTuyeckast SKCnosmuus npeBbIilUaeT NpegnofiaraeMoe 3Have-
HUEe MaKcManbHO AonycTiMon akenosuunmn (MO3), yduTbiBast BO3MOXHOCThL CIy4alHOro U3aMeHeHWd HanpaBn/sie-
HUA Na3epHOro nNy4yka.

Ecnn HOI 3 npeaycmaTtprBaeT BO3MOXHOCTL HAbNoaeHUS Yepes onThuieckne npnbopsbl, TO OHa Ha3bIBAETCS
«pacmpeHHon HOI 3».

3.62 HOMUHanNbHoOe onacHoe And rnas pacctoaHue; HOI'P (nominal ocular hazard distance NOHD):
PaccTtosHne oT BbIXOQHOW anepTypbl, HA KOTOPOM 3HepreTnyeckas 0CBeLLeHHOCTb UK SHepreTudeckas 3KCnosu-
UMK paBHa npeanonaraeMmomy sHadeHnio MIAS.

Ecnn HOIP npeaycmaTpuBaeT BOIMOXKHOCTb HAboaeHust Yepes ontudeckme npndopsbl, ToO OHO HA3bIBAETCH
«pacwnpeHHsIM HOI'P (PHOI P)».

3.03 chbyHKLUOHUPOBaHUe (operation): XapakTepucTuka nasepHon annapaTtypbl B MOJIHOM gManasoHe ero
pYHKLNOHUPOBAHUA.

B 370 NOHATKE He BKItoYaeTCsl TEXHUYECKOE NN CEPBUCHOE 0DbCNyXXMBaHKE.

3.64 npeaen choToxummuveckoun onacHoctu (photochemical hazard limit): MA3 nnn MNA3, koTopbie OLINK
nonydveHsl AN4 3allUTbl NepcoHana npoTUB POTOXUMNYECKUX 3dpdpeKTOoB.

B ynerpadnoneToBoM gnanasoHe npegen goToXMMMYeckor onacHOCTU 3allyLLAeT NpOoTUB 3TUX 3 PeKToBR
POroBULY U XpYyCTallMK, B TO BpeM4d KaKk npeaesl oTOXUMMUYECKON ONaCcHOCTW NS ceTyaTKy, onpeaeneHHbIV B
avanasoHe anvH sonH o1 400 ao 600 HM, 3aLlMLLaeT OT NoBpeXaeHUA 3KCnosnumen nanyydyeHnua cet4yaTky.

3.065 3aluTHOEe orpaxpeHue (protective enclosure): ®usnveckme cpedctea A4ns 3alluTbl YenoBeka oOT
AKCMOo3nuMKM NasepHOoro N3Ny4eHus B criydasax, Korga gocTtyn Heobxoanm ans MoHTaxka obopyaoBaHuUAL.

3.00 3alUTHBLIU KOXYX (protective housing): Te 4acTu nasepHoW annapartypbl (BKoYaa annapaTypy,
cogepXallyto BCTPpOoeHHbIe NTasephbl), KOTOpPble CKOHCTPYMPOBaHbI AN NpegoTBpalleHnst AoCTyna YeroBeka K a-
3epHOMY U3nyveHuto, npeanucadHoro NS (0bbIMHO yCTaHABIMBAETCH U3FOTOBUTENIEM).

3.67 gnuTenbHOCTb UMNyNbca (pulse duration): [NpupalleHne BpeMeHu, UaMepeHHoe MeXay ToUKaMu,
COOTBETCTBYIOLLMMU NOSNTOBUHE NMUKOBOW MOLLIHOCTUY B HA4Yane 1 B KOHLUE MMNynbcea.

3.68 UMNYNbCHbLIW Na3ep (pulsed laser): J1asep, KOTOpLIM reHepupyeT SHepPruo B BUAE OAHOT0 MMMyJibca
M1 nocneaoBaTeNlbHOCTU MMMNYI1BLCOB.

[nnTensHOCTE MMNYyNbca MeHblUe, Yem 0,25 cC.

3.69 aHepreTuyeckas sipkocTb L, Br-M~2-¢cp~" (radiance): Benuuunna, Beluucngemas no coopmyrne:

| — D ,
dA-cos0-gQ

rae d® — MNoTOK U3NydeHUs, nepeHOCUMbIA 3N1eMeHTapHbIM MyYKOM, MPOXoAALWLMM Yepes3 JaHHYH TOYKY U pac-
1POCTPaHAKLMMCA B TENIECHOM yrie d(2, coaepxallem gaHHOe HanpaseHue,;
dA — nnolwagb afleMeHTa Nydka, cogepkallero gaHHyH TOUKY;
0 — yron mexagy HopmMarlblo K 3J1IeMeHTY 1 HanpaBlieHneM nydka.
[IEV 60050 — 845-01-34, moandnumpoBaHo].
3.70 aHeprua nanydveHua Q, Ix (radiant energy): MHTerpan no BpemeHM OT NOToKa UanydeHuna @ 3a
OAaHHYH ONTNTENBHOCTL Af:

Q= |dt
At
[IEV 60050 — 845-01-27]

3.71 aHepreTuyeckas akcnosuyuma H, x-m~—2 (radiant exposure): B Touke Ha NOBEPXHOCTU SHEPTUS U3ITY-
YeHWs, NagaroLLero Ha YacTb NOBEPXHOCTU, AeNeHHas Ha NnoLladb YacTy 3TOW NOBEPXHOCTN.

_dQ _
H =90 = Edt

[IEV 60050 — 845-01-42]
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3.72 MOLWHOCTb U3NyYeHuUus1, NoToK uanydveHuda @, P, BT (radiant power radiant flux): MoLHOCTb aMUC-
CUU, UCTTYCKaeMagd, NepegasaemMas Unu npMHUMaemMas B Buae UanydeHus.

[IEV 60050 — 845-01-24]

3.73 KoadppuLueHT oTpaxeHus p (reflectance): OTHoLEHNE MOLLHOCTU OTPaXXeHHOro N3ny4YeHnsa K MoLL-
HOCTW NagatoLero n3niydeHus npu sagaHHbIX YCIoBUAX.

[IEV 60050- 845-04-58, moandpuLpoBaHO]

3.74 coeauHUTeNnb AUCTaHUUOHHOU OnokupoBKU (remote interlock connector): CoeanHnTens, KOTOPLIN
Nno3BonsieT NogcoeaAnHATL BHELLHWe opraHbl ynpaBleHUs, pacnofloXKeHHble BAanu oT Apyrnx y3foB nasepHou
annapaTtypbl (CM. 4.4).

3.75 3awmTHaA 6noknupoBka (safety interlock): ABTomaTuieckoe yCTpOUCTBO, CBA3AHHOE C 3aLUTHbLIM
KOXXYXOM NTasepHoW annapaTypbl U cnyXallee Angd npeaoTepalleHna AoCTyna YenoBeKka K nasepHoOMY U3NyYeHUo
nasepHon annapatypbl knaccoB 3R, 3B vunu 4, ecnm 4yacTb KOXyXa OeMOHTUpOBaHa, OTKpbITa UMW yaaneHa
(cM. 4.3).

3.70 ckaHUpYyloLlee nasepHoe Usny4deHue (scanning laser radiation): J1asepHoe nanydeHue, umerollee
N3MEHAILLNECH BO BpeMEHW HanpaB/ieHWe, HavyanbHY TOYKY U KapTUHY pacnpegeneHus, OTHOCUTENbLHO Hemnoa-
BUXXHOM CUCTEMbI KoopanHar.

3.77 cepBUCHOe obcnyXuBaHue (service): BolnonHeHne onncaHHbIX B UHCTPYKLIMSIX M3rOTOBUTENSA MO Cep-
BUCHOMY 0OCNYXXMBaHUIO Npoueayp Wnu peryinpoBoK, KOTOPble MOTYT BIIUATE Ha KakoW-nbo acnekT paboThl
annapaTtypbl.

B 3T0 noHATME He BKNtovaeTcs PYHKUMOHUPOBAHWE UITN TEXHUYECKOe 0bCcnyXXuBaHue.

3.78 naHenb cepBUCHOro obcnyXxuBaHuaA (service panel): NaHenb gocTyna K nasepHOMY U3NTy4YeHUto,
KOTOpas CHAMAaeTCHa UMM COBUTaeTCA Npu cepBUCHOM 0DCITY>KMBAHUN.

3.79 ycnoBue eAMHUYHOU HeUcnpaBHOCTHU (single fault condition): Jllobaa eaMHUYHaA HeUCNPaBHOCTD,
KOTOpast MOXKET NOBMNUATL Ha annapaTypy, U NpamMoe rnocneacTemue 3ToM HeUCnpaBHOCTU.

3.80 manbin uctovHUK (small source): ICTOUHKK C YrITIOBLIM pa3zmMepom o He 6onee MUHUMaSTIbHOro Yrino-
BOro pasmepa .

3.81 3epkanbHoe oTpaxeHUe (specular reflection): OTpaxkeHne 0T NOBEPXHOCTU, KOTOPOE MOXHO CUMATATL
MYy4YKOM (CM. MYHKT 3.11), BKNoYada oTpakKeHUda OT 3epKallbHOW MOBEPXHOCTH.

[TpnmedaHwue— [laHHOe onpeaeneHne uMeeT B BUAY NPU3HAHUE HaNn4ns oTpa)karLwen NoBepxHOCTU, TaKoW
Kak napabonunyeckun pednekTop, yMeHbLarWwmn OnacHOCTb NagaroLWeEro N3nyvYeHus nnu, nNo KpamnHen mepe, OCTaB-
NAWUn ee 663 N3MEHEHUS.

3.82 npegen tennoBon onacHocTU (thermal hazard limit): MO3 nnn MNA3, koTopble ObINK YCTaHOBNEHD
ONA 3alUUThl NepcoHana nNpoTUB TeNI0BbLIX 3pdEKTOB Kak NpOoTUBONOCTaABIeHNE DOTOXMMUYECKOTO NoBpeXxaeHUs.

3.83 BpeMeHHas 6a3a (time base): AnuUTenbHOCTE 3MUCCUN, KOTOPYIO UCTMIOMbL3YIOT ANs Knaccudpmnkaumnm
nasepHou annapaTypbl [CM. 8.3, nepevncrneHue e)].

3.84 nHcTpyMmeHT (tool): OTBepTKa, MOHETA UMK APYron NPeaMET, KOTOPbIA MOXHO UCMONb30oBaThL NpK pabo-
T€ C BUHTAMU UM APYTMMK NOAOOHBIMW CpeacTBaMm KpensieHus.

3.85 KoadppuumueHT nponyckaHUA T (transmittance): OTHoWeHWe NOoTOKa npolegLllero N3fydeHusa K no-
TOKY nagaroLlero nany4vyeHus npu sagaHHbIX yCIoBUSIX.

[IEV 60050 — 845-04-59, mogmndpmnumpoaHo]

3.86 onTU4YecKasa NNoOTHOCTb (NNMOTHOCTL NponyckaHuA) D [transmittance (optical) density]: ecatnu-
HblA fTorapudom BeSTIMUnHBLI, 0bpaTHOU KO3 ULIMEHTY NPOMYCKAHUS T.

D=-1IgT

[IEV 60050 — 845-04-00]
3.87 Bugumoe usnydeHue (cBeT) [visible radiation (light)]: OnTuveckoe nany4yeHue, KOTopoe MOXET HEMOC-

pPeEACTBEHHO Bbl3BATb 3PpUNTEJIbHOE OLLYLLIEHAE.
[IEV 60050 — 845-01-03]
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[TpunmedyaHune— B HacToswem ctaHaapTe Tak 0603HAYAETCA SNEKTPOMArHUTHOE U3NYyYEHNE B AnanasoHe
anvH BonH ot 400 oo 700 HMm.

3.88 3aroTtoBka (workpiece): ObbekT, npegHasHa4YeHHbIA N8 06paboTkn nasepHbIM U3NYyYEeHNEM.

4 TexHU4YeCKNe XapaKTepUCTUKWU

4.1 O6wme 3ameyaHus

[na nazepHon annapartypbl HEOOXoANMbI 3apaHee NpeayCcMOTPEHHbIE MepPbl 6e30NacHOCTU, 3aBUCSALLME OT
Knacca, K KOTOpOMY OHW OTHECEeHbI N3rotoBuTenem. TpeboBaHus Ang atoro npueeaeHsl B 4.2—4.12. N3rotosu-
TeNb, obecnevnBatoLLIM NepcoHanbHy0 OTBETCTBEHHOCTE 3a KnaccudmkaL o nasepHoW annapaTypbl 1 flasep-
HbIX CUCTEM, O0MKEH HAY4UTLCS MPUCBOEHNIO YPOBHS, YHeMY CNOCODCTBYET NONHOE NOHUMaHWE UMW CXEMBbI Knac-
cUdpUKaLUUI.

Moandpukaups

Ecnu ocyLlecTBNsieMble UBMEHEHUS paHee KnaccupunumpoBaHHOW Ta3zepHOM annapaTtypbl BNUSIKOT HA KaKoW-
Nnbo acnekT paboThbl annapaTtypbl UNK Ha BbINMOTHAEMbIE el (byHKLUWK B Nnpeaenax obnact npUMeHeHUs HacTos-
LLlero ctaHgapTa, To NMLO UK opraHusaungd, ocyllecTBNdA0WMe TakKue U3MeHeHNd, HeCYyT OTBETCTBEHHOCTE 34
npoBeaeHne NoBTOPHOW Knaccudgukaumm n UsMeHeHe MapKUPOBKM NasepHoM annapaTypbl.

4.2 3alUTHBbIN KOXYX
4.2.1 O6Wwmne nonoxeHus

IMtobas nazepHast annapaTypa gomkHa UMeTh 3aLUUTHbIW KOXKYX, KOTOPbIA, Byayyn yCTaHOBEHHBLIM B OMNpe-
aerneHHoOM MecTe, NpeaoTBpaLlaloT AOCTYN YesioBeka K TasepHOMY U3NyYeHUo (BKMoYast OTKIIOHeHHOoe NasepHoe
nanydeHue), NO3 ana knacca 1, 3a UCKNOYEHWEM, Koraa AoCTyN YenoBeKa SABNAETCH HeobxoanMbIM 47151 BbIMOS-
HeHUs1 PYHKLMOHUPOBAHUSA annapaTypbl.

Koraa knaccudgpukaums nasepHol annapatypsl basnpyeTcsi Ha npeaoTBpaLleHUK A0CTyna YenoBeka K ypoB-
HIO 3HEpPrnun, sKkBMBaNeHTHOW Knaccy 4 (Hanpumep, And npoLecca nasepHon MexaHUKN), 3aLMTHbIN KOXKYX O0)1-
)KEH MPOTUBOCTOATL 0OOCHOBAHHO NPOrHO3MPYyEeMbIM YCNOBUSIM e AMHUYHOW HencnpaBHOCTM (cM. 9.1) be3 BMeLla-
TenbCTBa vYenioBeka. Ecnu pasmepsbl 3alLMTHOMO KOXyXa NO3BONAOT BOWTK YeNoBEKY, TO MPUMEHSIOT TpeboBaHKS
4.12.

[Tpn TexHMYeckoMm obcnyKnuBaHUM nasepHon annapartypsl knaccoB 1, 1M, 2, 2M unun 3R He A0MKHO ObITh
BO3MOXXHOCTW OOCTYNa YefoBeka K YpOBHAM NTasepHOro nanydeHus knacca 3B nnun knacca 4. [NNpy TeXHUYeCcKoM
obcnyXnBaHMM nazepHo annapaTypsl knacca 3B He 40MKHO ObITb BO3MOXHOCTU AOCTYMAa YenoBeKa K YPOBHSM
nasepHoro na3nydyeHus knacca 4.

4.2.2 CepBUCHOE 06CnyXXUBaHue

3akpenneHune NobbIX YacTelr Koprnyca Unn KoXKyxa nasepHon annapaTypbl (BKNHOYast BCTPOEHHYIO Nas3epHYH
annapartypy), KoTopble nNpu cepBUCHOM ODCIYKMBAHUM MOTYT CHUMATBLCH, OTKPbIBAA AOCTYM K Ta3E€pHOMY U3MNyYe-
HWto, NpeBbillatoLemy NO3, u KoTopble He UMerT BITOKUPOBKN (CM. 4.3), TakKnM 0bpasom, 4ToObI ANt UX CHATUS
NN cMmeLLeHna TpeboBanock NPUMEHEHUe MHCTPYMEHTA NN MHCTPYMEHTOB.

4.2.3 CbeMHasda nasepHasa cucteMa

Ecnu nazepHasa cuctemMa MOXET ObITb BbIHYTA U3 3aLLUTHOIO KOXyXa UNK orpaxkaeHust n pabortaTtb 6e3
MoaudpmKaunm, To NasepHasi cCUCTeMa A0/MKHA YOOBNETBOPSTL TPEOOBAHUAM U3rOTOBUTENS COrNMacHo pasaenos 4
NS, BCOOTBETCTBUMN C €€ KITaCcCOM.

4.3 NaHenun gocTtyna n 3awWUTHble 6TOKUPOBKU

4.3.1 Nanenn gocTyna 3alMTHbIX KOXKYXOB A0JTKHbI ObITE 000pya0BaHbI 3aLLUTHOW BNOKMPOBKOW NMpu cre-
OYIOLLUX YCNOBUAX:

a) NaHesNb AoCTyna CHUMAETCS UNU CABUraeTCH B NPOLIECCE TEXHUYECKOTO 0OCYKMBAHUA UITU PYHKLNOHU-
POBaAHUA U

b) Npu nepemeLLeHNU NaHENW OTKPbIBAETCH AOCTYN K YPOBHAM NasepHOro U3anyvyeHus, 0003Hau4eHHOro «X»
B HUXKenpuBeaeHHoW Tabnuue 1.

B Tabnuue 1 3HakoMm «X» ykasbliBaeTcsl He0bXoANMOCTb 3aLLMTHOW ONOKNPOBKA.
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Tadbnwuuya 1 — TpeboBaHus K 3alLMTHOWN DNOKUPOBKE

Knacce ﬂ,OCTyﬂHaﬂ SMACCHUHA B TedeHWne WU nocre ﬂepemeu_lEHHﬂ NnaHesnu ,EI,OCTyI_Ia
annaparypsl 1, 1M 2 2M 3R 3B 4
1, 1M — — X X X
2, 2M — — X X X
3R — — — X X
3B — — — X X
4 — — — X X

[Tpn nepemelleHnU naHenun AommkHa ObiTb UCKIHOYEeHA BO3MOXHOCTb MPOHWUKAHWUA B OTKPbLITOE MNpOo-
CTpaHCTBO M3nydyeHua npesbliwatowero N3 gna knacca 1M mnu knacca 2M npu cOOTBETCTBYIOLWMX ANTMHAX
BOJTH.

B Tex cnyvasx, Korga TpebyeTtcsa 3almMTHas bNoKMpoBKa, OHa A0S KHA NPensiTCTBOBATL AOCTYNY K YPOBHHO
OOCTYMHOW 3MUCCUU, NpeBblllatoLLen npuHuMmaemomy N3 B Tabnuue 1 B criydae CHATUA NaHenn. HeymMblLeH-
Hbll nepes3anyck ONOKUPOBKW He OOMMKEH NPUBECTU K pacnpoCTpaHeHUo aMmuccuun, npesbilatowen N3 B
Tabnuue 1. 311 BNOKUPOBKU A0 KHbBI ObITh COrnacoBaHbl ¢ TpedoBaHUAMU, MPpUMeEHAEeMbIMU B cTaHaapTe M3K no
be3onacHoCcTW annapaTtypsbl (CM. Knacc 1).

[MTpumeyaHwmnme— TpeboBaHna 9.1 TakKke NPUMEHAIOT K DNOKNPOBKaM, T.€. DINOKMPOBKMU AOMKHbI ObIThb
6e3onacHbIMW UNN NErkoCbEeMHbIMWU, HO HE N3DbITOYHbIMM.

4.3.2 Ecnn npegycMoTpeH MexaHn3mM HaMepeHHOro OTKITHoYeHNS BITOKMPOBKK, U3rOTOBUTENb JOMKEH 0bec-
MNeYNTb HanM4ne MHCTPYKLMIA no BesonacHblM MeTogam paboTbl. Korga cHATas naHenb BO3BpalleHa B CBOEe HOp-
MasibHOe NoNoXKeHue, AN BoCCTaHOBNEHNS YHKLNOHUPOBaHNS paHee OTKNtoYeHHas bnoKMpoBKa gomkHa OblTh
BHOBb BK/t0UeHa. BrnokupoBka gosmkHa MMeTb MapKUPOBKY B COOTBETCTBUN € TpeboBaHuaMK 5.9.2. HamepeHHoe
OTKITHOHMEeHMe BNOKUPOBKM JOMKHO COMPOBOXKAATLCA YETKAM BU3YarbHbIM UM 3BYKOBLIM CUrHaNomM TPeBOru, ecni
nasep BKNOYeH Unn baTapen KoHOeHCATOPOB He NOSTHOCTLIO Pa3psKeHbl, eCrni NaHenb CHATa UNU cABUHYTA.
Bu3ayanbHble curHasnbl TpeBorn 4o /MKHbI ObITb XOPOLLO BUAHbLI Yepes 3aLlUMTHbIE OYKK, cneLunanbHo paccyMTaHHbIe
Ha ANWHY(bl) BOMHbI 4OCTYNHOIO NTa3epHOro N3ny4eHus.

4.4 CoegnHUTENb AUCTAHLUOHHOU ONTOKUPOBKIA

Niobas nazepHaa cuctema knaccos 3B 1 4 gomkHa UMeTb coeanHUTENb AUCTAaHLMOHHON BNOKUPOBKN. KOr-
0a KOHTaKTbl coeaUMHUTENA pa3oMKHYThI, AOCTYNHOE U3nydeHue He goJkHO npeBblwaTte 143 ang knacca 1M nnu
kKnacca 2M.

4.5 Py4yHOU nepe3anyck

INMrobast nasepHasi cuctema knacca 4 gomkHa bbiTe CHab)KXeHa yCTPOWUCTBOM PYYHOro nepesanycka, Nno3Bo-
NS0LWLKMM BO30OHOBNSATE 3IMUCCUIO U3NYYEHUST Knacca 4 nocne ee npepbiBaHUS, BbI3BAHHOTO UCMNOSIb30BAHMEM
coeanHUTens gMcTaHUNOHHOW BNOKUPOBKU UK OTKITIOMEHWUEM UCTOMHMKA CETEBOIO 3M1EeKTPONUTAHUA Ha nepuoa
BpeMeHu bonee 5 c.

[TpunmeyaHnune— MN3rotoButenn mMoryt BCTpamBaTb BTOPOU coeanHuTeNnb BrMOKMPOBKKU, KOraa He TpebyeTcs
ObICTPOro BKIMIOYEHMS Ha4vana 3MMccumn, Ho HeobsidaTenbHO B annapaType NMPUMEHsTb ABa COeaUHUTENS.

4.6 YnpaBneHue Kn4yom

ITtobasa nasepHasa cuctema knaccoe 3A, 3B 1 4 gomkHa MMeTb BCTPOEHHOEe YCTPOWCTBO LIeHTpanbHOro
yrpasneHus (NynsT), NpUMBoAMMOE B AENCTBME C NOMOLLLIO KItoda. Knroy gomkeH ObiTh N3BNekaeMbIM, 1 Korga oH
M3BMNeYeH nasepHoe N3nydyeHmne He JOMKHO ObITb JOCTYMHO.

[TpnumeyaHune—B HacTosAWEM CTaHAApPTE TEPMUH «KNIOY» O3HAYaeT Nobble gpyrme yCTpoUCcTBa KOHTPOMS,
TaKne Kak MarHUTHblE KapTbl, KOMOMHAUMKN Wndpa, KOMMNbIOTEPHbLIE NApPOnu u T. n.
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4.7 I'Ipenynpe)l(p,eﬂue IMUCCUUN Na3epPHOro U3fnyvdeHumnA

4.7.1 Ilrtobaga nazepHas cuctema knacca 3R, paboTtatowas B gnanasoHe agnvH BonH Hxke 400 HM 1 BbiLLe
700 HM 1 Ntobag nazepHast cuctema Knaccor 3B 1 4 OomKHbI yOOBNETBOPSITL BCEM HUXKENPUBEAEHHLIM TPeDOBA-
HUSIM.

4.7.2 B Tex cny4dasix, kKorga nasepHasi cuctemMa BKtodeHa Unu korga npoucxoauT 3apsia KoHAeHCcaTOPHbIX
baTapen MMNyNbLCHOro flasepa Unu ecrin 3Tn baTtapen paspsiKeHbl He NMONHOCTLIO, NpeaynpeXjatoLlee yCcTpoun-
CTBO AOJIKHO NoAaBaTh BU3yalnbHbIA UMK 3BYKOBOW cuUrHan. lNpeaynpexaatoLlee yCTpoUCTBO A0MKHO ObITh Ha-
OeXHbIM UNn ayonunpoeaThCcs. BusyanbHeIn NpeaynpeanTensHbll cUrHan AosiKeH ObITe XOpOoLULo BUAEH Yepes
3aLUUTHbIE OYKW, paccUUTaHHbIe HA ANTMHY(bI) BONHbLI NasepHoro nanyveHus. Nprndopsl BU3yansHOW cCUrHansaumm
OOMKHbI ObITh pacnofioXeHbl Tak, YTobbl HAbNaeHWE 3a HUMU He BbINo COMNPsiKEeHO € ONacHOCTbLHO 0bNy4YeHUS
nasepHbIM U3nydeHnem Bolwwe N4 ana knaccos 1M un 2M.

4.7.3 Kaxgbly onepaloHHbIW opraH ynpasrneHUa U nasepHaa aneptypa, KoTopble MOTyT HaXoAUTbLCH Ha
PACCTOSAHUM HE MeHee 2 M OT YCTPOoWCTBA npeaynpexgeHnst 0d nanydveHnm, omKHbl ObITe CHADXEHbI CBOUMU
CODCTBEHHLIMU YCTPOWCTBAMW NpeaynpeXXaeHnsa od nanyvyeHnn. YCTpoOWUCTBO npeaynpexaeHns A0MKHO ObITb YeT-
KO BUOAWMBIM USTX CNbILLKMMBIM 408 JIAL Haxoasawmxcesa BGnmam onepauuoHHOro opraHa ynpasneHUst Unm nasepHom
anepTypsbil.

4.7.4 B mecTe, rge nasepHoe U3nyyeHne MOXET pacnpoCTpaHATLCA LMpe, YeM BbIXoAHAas anepTypa, BU3Y-
anbHoe nNpeaynpeanTenbHoe YCTPOWUCTBO AOJTKHO ACHO YKa3biBaTb BIXOAHYIO anepTypy UK anepTypbl, N3 KOTO-
PBIX MOXET pacnpoCTpaHATLCA NasepHoe n3nyveHue B cooTBeTCcTBUN C4.7.1.

4.8 Bbnokupartop nyvka unu atreHraTop

INMtobasa nasepHasa cuctema knaccoB 3B 1 4 gomkHa bbiTe 0bopyaoBaHa ogHUM UK Bonee NOCTOSAHHO
noacoeanHEHHbIX CPeacTB (Takue Kak brioknpaTtop ny4vka, aTTeHaTop, BelkntodyaTens). bnokupartop nyyka nnu
aTTEeHaToOp AOJIKEH NpeaoTBpaLlaTh, eCnin HeobxoaMMo, AOCTYMN YenoBeKa K na3zepHOMY U3NyYeHNo, NpeBbILLa-
lowemy MNA3 ana knacca 1M nnu knacca 2M.

4.9 OpraHbl ynpaBrneHuUs

INoboi naaeprlﬁ dalifnapart AoJUKEH MUMETb OpPlraHbl YITPABJIEHWUA, PACNOCIIOKEHRHDBIE TAK, YTOObI [P Ha-
CTDOﬁKe 1 beHI{LI,MOHMDOBaHMVI dalllflaparta He NPUBOAWNITIO K 3KCINO3LUWK J1a3€PHBIM U3JTYHEHWUEM OJ14 KITaCCOB 3R,

3B unn4.
4.10 OnTnyeckue cucTemMbl HaG N OEHUA

IMTrobble onTudeckne clucTemMbl HabnoaeHUs, CMOTPOBOE OKHO MW 3KpaH AUcnies, BKNIoYEHHbIe B cocTaB
rnasepHol annapartypbl, 4OMKHbI obecnednBaTth 4OCTaTOYHOE ocnabneHne nasepHoro NanyyeHus, YToobl NpensT-
CTBOBATbL AOCTYMY YefioBeKa K nasepHomy nanydeHuto Beie MA3 ansa knacca 1M. B niobom npepbiBaTene nnu
nepeMeHHOM aTTeHaTope, BCTPOEHHOM B ONMTUYeckMe cucTemMbl HabmogeHusl, CMOTPOBOE OKHO UMK 3KpaH
avncnnes, AoMKHbI NpegycMmaTpyBaTh cpeacTra:

a) Ans nNpegoTBpalLeHuss QoCcTyna YenoBeKka K nasepHomy uany4denuto eoiwe M43 ansa knacca 1M, koraa
npepbIBaTENb OTKPLIT UMW N3MeHseTcs ocnabneHne;

b) Ans npegoTBpaLLEeHNs OTKPbIBAHWUA NpepbIiBaTeNs U M3MeHeHUs ocnabneHns atTeHaTopa, Koraa Bo3-
MOXHO 0bny4YeHne nasepHoiM U3nydeHnem Boile MNA3 ana knacca 1M.

4.11 NpepocTopoOXHOCTL NPU CKAHUPOBAHUU

B nasepHoun annapatype, npegHasHavyeHHOW Angd UCNyCcKaHUA CKaHUPYIOLLEro U3nyvyeHua 1 Knaccugpuumpo-
BAHHOW HA 3TOW OCHOBeE, NMPU 0TKa3e CKaHUPYIOLLLEero ycTpoucTea Unmv npu UsSMeHeHUM CKOPOCTU UMM aMnnnTyabl
CKaHMpOBaHUA obecnevnBaeTcd HEBO3MOXHOCTEL A0OCTYNa YenoBeKa K la3epHOMY U3Ty4eHUIo, NpeBblLLatoLLLeEMY
103 ans onpegeneHHoOro Knacca, ecriv akCcnosnuug niogen B Te4eHne BpeMeHHOro MHTepeassia mexay ob0ocHo-
BAHHO NPOrHO3MpPYEMON SMUCCUEN N CKaHNPOBaAHUEM He YMeHbLLaeTcd HUXKe ypoBHA O3 ans aaHHoro knacca
annapartypbl (CM. Takke 9.1).
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4.12 OToenbHbLIU 4OCTYN

Ecnu 3aWmMTHBIN KOXKyX 060pyaoBaH NaHenbio AoCTyNa K la3epHOMY U3NyYeHuto, KoTopasa obecnedmBaeT
OTAenNbHbIN AOCTYM, TO:

a) YyCTPOWCTBO A0IKHO obecnednBaTh, YTobbl N0OoN YenoBek, HaxoaALMIACS 3a KOXKYXOM, MOT NpeaoTBpa-
TUTb PUCK BKITOYEeHUs fa3epos knacca 3B vnn 4;

b) ycTpocTBO NpeaynpeauTenbsHONn curHanMaawumm pacnonaratoTt Tak, YtTobbl obecneynTb onoBeLLeHne Nto-
Ooro yenoBeka, KOTOPLIA MOXET HaXoANTLCSA BO3Me KoxXyxa, 006 nanydyeHun nasepos knacca 3R B gnanasoHe annH
BOJTH HUXKe 400 Hm 1 Bbiwe 700 HM nnun nasepos knacca 3B nnu 4 ana nioboro YyenoBeka, KOTOPbIA MOXKET ObIThb
BHYTPUW KOXKyXa;

c) Korga npeaycMoTpeH Ui oboCcHOBaAHHO NPOrHO3NMpyeM JOoCTYMN YenoBeKa BHYTPb KOXyxXa annapartypbl
knaccoB 1, 2 unn 3R, gomkHa bbITb NpegycMoTpeHa 3alumMTa TEXHNYEeCKUMM cpeacTBaMm OT SMUCCUKX Na3epHoro

N3NyvYeHus, akBMBaneHTHoro knaccy 3B nnn knaccy 4.

[TpumeyaHune— Meroabl NnpeagoTBpaleHns A0OCTyNna YenoBeKka, Korga NnepcoHan HaxoguTest BHYTPU KOXYXa,
MOIyT BKITIOYATb YYBCTBUTENbHbIE K AABMEHUIO HANONbHbIE MaTbl, MHOPAKPACHbIE AETEKTOPbLI U T. A.

4.13 YcnoBuA oKkpyxarwlLleu cpegbl

INazepHas annapaTtypa AofKHa COOTBETCTBOBATL TpeboBaHKAM be3onacHOCTH, onpedensemMbiM HACTOSILLIM
CTaHOapPTOM, BCEM OXXUAAaeMbIM YCNOBUSIM paboThbl B COOTBETCTBUU C NpeanonaraemMbelM UCNONb30BaHNEM flase-
pa. Heobxoanmo ydnTbiBaTh crieaytollne gakTopbi:

- KNnUMaTU4Yeckme ycrnosusa (Hanpumep, Temnepartypy, OTHOCUTENbHYHO BNaXXHOCTL);

- BUbpauuo 1 yaap.

Ecnn nasepHas annapartypa He Oblia oCHallleHa B COOTBETCTBUKM CO CTaHAapTaMu no 6e3onacHOCTU, PYKO-
BOACTBYIOTCA COOTBETCTBYHOLWMM NyHKTOM IEC 61010-1.

[TpumeyaHnne— TpeboBaHus, CBA3aHHbIE C YYBCTBUTENBHOCTBIO K 3NMEKTPOMAarHMTHbIM hakTopam, B HACTOSI-
Liee BpemMsi paccmMmaTpuBaloTCs.

4.14 3awMTta NpoTUB APYrnxX BpegHbIX (hakTOpOB

4.14.1 HeonTn4yeckne onacHoOCTHU

TpeboBaHWA NO COOTBETCTBUIO NTa3epHOW annapaTypbl CTaHAapTaMm 0e30NacHOCTU O0TKHbI BbIMOSTHATLCA B
TeyeHue Bcero nepmnoaa PyHKUMOHUPOBaHUS M BO3MOXHbIE e ANHNYHbIE HEUCMPABHOCTW ONpeaenanTCH crieayto-
LLLAM

- 3NTeKTPUHECKUMI BHELLHUMIK haKTopaMU;

- 3HAYNTENbHBLIMN U3MEHEHUAMN TEMMNEPATYPHI;

- pacnpocTpaHeHeM noxapa ot cbopyaoBaHUS;

- 3BYKOM W YIIbTPa3BYKOM;

- BpeAHbIMU BeLL,eCTBaAMU;

- B3PbIBOM.

Ecnn nazepHad annapaTtypa He Obla oCcHalleHa B COOTBETCTBUWM CO CTaHdapTaMu no 6e3onacHOCTU, PYKO-
BOACTBYHOTCH COOTBETCTBYHOLWNUM nyHKTOM IEC 61010-1.

[TpnmedaHwne— Bo MHOMMX CTpaHax AEVUCTBYIOT NMpaBura no KOHTPON 3a BpeaHbiMn BewecTteamu. [1o atnm
BOnpocam cneayet obpalaTtecs B COOTBETCTBYIOLWME HALUMOHANbHbIE areHTCTBA.

4.14.2 ConyTcTBYHOLLEE U3NTYHYEHUE

3aLLUMTHBLIM KOXKYX NasepHOoU annapaTypbl 4O/HDKEH 3alluLaTh OT ONacHbIX pakTOpPOB CONYTCTBYHOLLErO U3-
nydeHUsa (HanpuMep, ynsrpagpruoneToBoro, BUANMOro, MHdppakpacHoro). OgHako, ecrnm BO3MOXHO NpeanofioXnTh,
YTO AOCTYMHOE CONYTCTBYIOLLEE U3NTyYeHUe MOXKET ObITb ONacHbIM, TO 41151 OLEHKN 3TOW ONAaCHOCTK € 3anacom,

MOXET ObITb NCMNOSIb3OBAHO 3HAYEHNE [0 ans Jla3epd.

5 MapkupoBKa

5.1 O6WwmMe nonoxeHunN

IMobas JTa3€PHAaA dllllapartypd A0JIXKHa MMETb MEIDKI/IDOBK)/(I/I) B COOTBETCTBNN C TDGGOBEIHI/IFIMI/I AAHHOIO
Pa3aesid. MapI{I/IpOBI{I/I AOJIKHDbI ObITh HaAEXHO 3aKpEelJieHhbl, yﬂ,OGO‘-II/ITHEMbI N XOPOLWO BUAWNMbI BO BPEMH be-II{-
HWOHWUPOBAHWUA, TEXHNYHECKOTIO U1 CEPBUNCHOIO OGCJ’Iy)I(I/IBElHI/IFI B COOTBETCTBUU C MX HAasdHa4veHnemM. OHKM OOSKHbI
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ObITb PAClOJIOXKEHDbI TAK, YTODbLI UX MOXKHO DbINOG NPOHNTATb, HE INOoABEPIaA NepCOHAall 06nyqu|/|+o J1a3€PHbIM N3J1y-
yeHnem Bblille 103 ang knacca 1. PaMKK TekcTa W 0b03HaYeHNA AONKHbI ObITh HEPHBIMA Ha XEJTTOM CbOHe 3d
MCKIoYeHeM Kknacca 1, rge KomobmnHaumo 3TUX LBETOB HE NCNOJIb3YHOT.

TeKcTbl MAdPKWUPOBOK, MNMpHUBeEAEHHbIE B 3TOM pa3delie, HOCAT PpeKOMeHOAaTeE]l bHbIN, @ HEe 0bsA3aTeNbHbIN
XdPdKTep. OHNY MOTYT ObITb 3aMEeHEeHbI Ha TEKCT aHaNorM4YHoro cogepKaHNA.

Ecnu Pa3MeEpPbl NJTN KOHCTPYKUWA alllapaTtypbl HE NMO3BOJIAKOT HAHECTU HAa HEE MaPKUPOBKY, TO OHA A0J1XKHA
ObITb BKITHOMEHA B I/IHCbOpMaLI,I/II-O AJ14 I'IOTFJEGI/ITEJ'IFI TN HAHECEHA Ha YITdKOBKY.

[MTpwumeuyaHwune— J[Jonyckaercsi HENOCPEACTBEHHAs nMevyaTb UMK FPaBUPOBKA MAPKUPOBKU Ha NA3epHON
annapaTtype WUnm naHensx.

) _i¢

r a -

B munnnmeTtpax

a o} 9, r D, D, D, d
25 0,5 1,5 1,25 10,5 I 3,5 0,5
50 1 3 2,5 21 14 / 1
100 2 6 5 42 28 14 2
150 3 9 7,5 63 42 2 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

3HaveHusa pasmepoB D, D, D3, g4 n d peKOMEeHOYIOTCA.

[Tpumevanune 1— CooTHOWEHNE MeXAy HAMDONbLLUM PaCCTOSIHMEM L, C KOTOPOro MapKUpOBKY €LLE MOXHO
Pa3NNUNTb, U MUHUMAaNbHOW MNOWAAb MapKUPoOBKU A BbMMCHAKT no dopmyne: A = L2/2000 (A v L BbipaxeHs! B
KBagpaTHbIX MEeTPax n MeTpax COOTBETCTBEHHO). ATy dhopmyny npumeHsitoT ans L menee 50 m.

[TpnmevaHnne 2—3HadyeHns pasmMepoB — pekomeHayembie. [Jo Tex nop, noka oHW NMponopunoHarbHbl,
CUMBOI U KaMma MOIryT UMEeTb JIIobOoW pasmep, KOTOPbIN YAOBNETBOPSET pa3Mepy NasepHoOn annapartypesbl.

PucyHok 1 — [lpegynpexparwas MapkmpoBka. 3HaK OMNacHOCTU
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r MecTto Ans Haanucu

®
b
B munnnmeTtpax
axb o} 9, g r MuHuMmaneHaa BbicoTa OYKB
26 X 52 1 4 4 2
52 X 105 1,6 5 5 3,2
84 X 148 2 6 7,5 4
100 2.5 8 12,5 5 bykBbl 4OIMKHBI UMETb A4OCTATOYHbIN
140 x 200 2.5 10 10 5 pasmep, 4Tobbl ObITb YMTAEMbIMU
140 2.5 10 12,5 5
140 x 400 3 10 20 6
200 3 12 12,5 0
200 x 400 3 12 20 6
250 x 400 4 15 25 8

Pa3svep g4 pekomeHayembIW.

[Tpumevanune 1— CooTHOWEHNE MEXAY HANDONBLLUM PACCTOSIHMEM L, C KOTOPOro MapKUpOBKY €LLE MOXHO
Pa3NMMUYNTb, U MUHUMAIBHOWM NNOLWAABI0 MapKUPOBKM A BbiumcnawT no dopmyne: A = L2/2000 (A n L BbipaxeHbl B
KBagpaTHbIX METPaxX U MeTPax COOTBETCTBEHHO). ITy dhopmyny npumMmeHsitoT ans L menee 50 m.

[TpnmevyaHune 2— 3HadyeHUs pasmMepoB — pekomeHagyemble. MapkupoBka MOXeT ObiTb NOBOro pasmepa,
HEODXoaMMOro Ansl pasMmeleHnss Tpedbyemoro Tekcta U OKAHTOBOK. MUHMMAaNbHBIN pa3mep KaXgow OKAHTOBKU MO LLW-
pUHE Q> U gz AomxeH cocTtaenAaTe 0,06 ANWMHBI KOPOTKOWU CTOPOHbLI MapKUPOBKMN.

PUCYHOK 2 — [losiCHAIOWAaA MapKnpoBKa

5.2 Knaccbl 1 u 1M

Kpome cny4aes, yka3aHHbIX B Knacce 1, kKaxkaasa naszepHas annapartypa knacca 1 4omkHa UMeTb Npukpern-
NEHHYIO NOSICHSAOLLYIO MapKUPOBKY (CM. PUCYHOK 2) CO cneayolum TEKCTOM:

NASEPHAA ATITTAPATYPA KITACCA 1

MNMobas naszepHaa annapartypa knacca 1M gomkHa MMeTb MPUKPENnnNeHHY MOACHSOWYH MapKUPOBKY
(CM. PUCYHOK 2) CO creayoLMM TEKCTOM:

NASEPHOE U3NYYEHNE
HE CMOTPUTE B NYHOKN HE NMPOBOAVNTE HEMNOCPEOCTBEHHbIX
HABNKOOEHWM C MOMOLW KO ONTUYECKUNX MPUBOPORB
NASEPHAA ATTNMAPATYPA KNACCA 1M

BmecTo BblLLUETNPUBEAEHHBLIX MaPKHPOBOK N0 pellEeHNIO N3TOTOBUTETTA TaKHUE XKE cbopmynvlposl{m MOTYT ObITb
BHECEHbDLI B I/IHCbOpMaLI,I/II-O HJTA NMOJ1b30BaTEJ1A.
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Tun onTuyeckoro nNpubopa, KOToOPbIA MOXET NPUBECTU K MOBbLILLEHUIO CTENEHW ONAaCHOCTWN, MOXET ObITh
OOMONHNTENBHO NpuBeaeH B ckobkax nocne cnosa «nNpubopbl» B MAapKMPOBKe ANa annapaTtypsbl knacca 1M. B
4acTHOCTW AN nasepHoOW anmnapartypbl ¢ KONJIMMUPOBAHHbLIM My4YKoMm BoNbLIOro AnameTpa, KoTopas Knaccudu-
LupyeTca Kak annapaTtypa knacca 1M, moxeT ObiTb gobasneH cnegytowmin tekcT: «(BUHOKIT UNMU

TENECKOIbIl)», T. K. oHa He cooTBeTcTBYET Yenoeuio 1 (cm. pasgen 9) , unun «(YBEITMUHATEIIBHOE CTEKNO )»

0151 NasepHoOU annapartypbl, KoTopagd kKnaccudmumpyetca Kak annapatypa knacca 1M, T. K. oHa He COOTBETCTBYET
ycnoBuio 2 (CM. pasgen 9) (CUNbHO pacxodsaLwmmnca ny4yok).

B KayecTBe anbrepHaTUBbLI BTOpas CTpoka MapKnpoBku Ans knacca 1M, moxet 6biTh: « HE NMPOBOONTD
SKCMNO3UUIO MONb3OBATENEN YUEPE3 BUHOKITN U TENECKOMbI».

Ecnu pgoctynHaga amuccusa npesbilwaeT M43 knacca 3B, onpeaeneHHoro ¢ anepTypon AMamMeTpoM 3,5 MM,
pa3sMeLLEHHOW B 3aKpbITOW TOYKE AOCTYNa YesioBeKa, TO A0JTKHO ObITh ACNONHUTENbLHOE NpeaynpeXxaeHue B Map-
KUPOBKe annapaTypbl 1 MHdopMaLIMKA ANs NoNb30oBaTENS:

SKCMNO3NUNA KOXU BBEJTN3WN ATNEPTYPbBblI MOXXET NPUBECTI
K O>KOI'AM

[TpnumedaHnune— llpumeHsaeTca B yCcrnoeuu 2 npun ucnonb3ioBaHmu onpegenexHus 4.

5.3 Knaccbl 2 n 2M

INMrobaga nazepHas annapaTtypa Knacca 2 4o/KHa UMeTb NPUKpPEenneHHyo NpeaynpexaatoLlyo MapKUpoBKY
(CM. PUCYHOK 1) 1 NOACHSAIOLLYIO MapKUPOBKY (CM. PUCYHOK 2) co cnegyolmMmM TEKCTOM:

NASEPHOE U3NYHYEHNE
HE CMOTPUTE B INY4YOK
NASEPAA AMNMAPATYPA KITACCA 2

ITiobas nazepHaa annapaTtypa knacca 2M gomkHa UMeTb NMPUKPenneHHYo npeaynpeXXgaroLlyo MapKu-
POBKY (CM. PUCYHOK 1) N MOACHSAIOLLYIO MaPKUPOBKY (CM. PUCYHOK 2) CO crneayol MM TEKCTOM:

NASEPHOE U3NYHYEHNE
HE CMOTPUTE B MYYOK U HE HABNIOOAUTE C NOMOLWbIO
ONTNHECKMXTIPUBOPOB
NASEPAA AINTMAPATYPA KITACCA 2M

[ns onTnyeckmnx NnpnbdopoB, KOTOPbIE MOTYT MOBLICUTL ONACHOCTL, TPebyeTcAa AONONHUTENBEHOE NOSICHEHNE
nocne crnoa «npubopoBy». ononHutensHeiMK NpeaynpexageHmamm moryT obiTe «(BUHOKITA NI TEJTECKO-
[1bl)» ans nasepHon annapaTtypbl ¢ KOJIMUMUPOBAHHBIM Ny4YKoM OONbLLOro gnameTpa, KnaccudpuumpoaHHow 2M,
yTOo MeHbLUe ycroBus 1 (cMm. pasgen 9), nnu «(YBEJTMHUTEJBHOE CTEKIIO)» ana nasepHon annapaTypbl Knac-
ca 2M, ecnu Bo3gencTBMe MeHbLLe ycnoBud 2 (CM. pasgen 9) (CUNbHO pacxogdalncs nyvok).

B KadyecTBe anbTepHaTUBLI BTOpad CTPOKa MapPKUPOBKW ANd annapaTtypbl kKnacca 2M, MOXET Co-
nepxarb crnegyowmin TekeT: «HE MPOBOOUTL 3KCNO3MUUMKD MONMb30OBATENEN YEPE3 BUHOKIIN U
TENECKOIbI».

Ecnu poctynHaga amuccuda npesbllwaeT N3 knacca 3B, onpeaeneHHoro ¢ anepTypon AMamMeTpoM 3,5 MM,
pa3MELLEHHOW B 3aKPbITOW TOYKE AOCTYNa YesioBeKa, TO A0JTKHO ObITh ACMNONHUTENBHOE NpeaynpeXXaeHue B Map-
KAPOBKE annapaTtypbl U MHpopMaLLKMKA ANs Noib3oBaTens:

SKCMNO3NUNA KOXW BBEJITM3N ATEPTYPBI MOXET NPUBECTI
K O>KOI'AM

[TpuMedvaHUe—TIpuMeHAETCA B yCNOBUK 2 NpU UCnoNb3oBaHUK onpeaenieHns MNa3.
5.4 Knacc 3R

Ha ntobon nasepHoin annapatype knacca 3R gomkHa dbITh NpUKpensieHa npeaynpexjarLlas MapkMpoBKa
(CM. PUCYHOK 1) 1 NoAICHAIOLWAa MapKUpoBKa (CM. PUCYHOK 2) CO creayioL MM TEKCTOM:

NA3EPHOE U3NYYEHWE
N3BEFATE NMPAMOW 3KCMO3MLIMA ITIA3
NA3EPASA AMMAPATYPA KITACCA 3R

Me4yaHWe— Bo BTOpon CTpoke MapKUPOBKU TaKKe AONYCKAeTCs MCNONb30OBaTb CMNeAyoWWN TEKCT:
= QKCMNMO3NUiA TMTYYKOM».

B
«N3BEIAAT
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5.5 Knacc 3B

Ha niobow nasepHon annapatype knacca 3B gosmkHa ObITk NMpUKpenneHa npeaynpexaarolasd MapkupoBKa
(CM. pUCYHOK 1) 1 nosAcHAOLWAaA MapKUPOBKa (CM. PUCYHOK 2) co crieayHoLWUM TEKCTOM:

NASEPHOE U3NYHYEHNE
M3BEFANTE SKCMNO3NLN MYYKOM
NASEPAA ATTAPATYPA KINACCA 3B

5.6 Knacc 4

Ha nobon naszepHon annapartype knacca 4 gomkHa ObiTb NpUKpensieHa npeaynpexaaroLlas MapKnpoBKa
(CM. pUCYHOK 1) 1 NosICHAIOLWAa MapKUpoBKa (CM. PUCYHOK 2) CO cneayioLMM TEKCTOM!

NASEPHOE U3NYHYEHNE
M3BEFAUTE OBITYHYEHWUA MA3 U KOXXN NPAMbIM UM PACCEAHHBIM U3NYYEHUEM
NASEPAA AMNMAPATYPA KITACCA 4

5.7 MapkupoBKa anepTypbl

INMrobasi nazepHaa annapaTtypa knaccos 3R, 3B n 4 gonkHa MMeTb NPUKPENSIEHHYIO MapPKUPOBKY BOMN3N
KaXkgoWu anepTypbl, Yepes KOTOPYHo UcnyckaeTcd nasepHoe nanydeHue Boilwe NS anga knacca 1 mnu knacca 2.
Mapkuposka(K) gosmkHa(bl) coaepxaTb creayloLW Ml TEKCT:

NASEPHAA ANEPTYPA nnu
AMNEPTYPA OIA NASEPHOIO USINYHEHWA, nnu
M3BEFAMTE SKCMO3NUNN — N3 STOU ANEPTYPbI UICMYCKAETCH
NASEPHOE U3NYYEHNE

5.8 BbIxogHoe nsnyveHune U ctaHgapTHasa nHdopmauua

HanmeHoBaHMe N gaTa nybnukauum ctaHgapTta, Ha KOTopblv KnaccudpunumpyeTca annapartypa, A0MKHbI
BKITHOYATb MOSICHAOLLYIO HAAMNWUCh, UITX OH O0TKEH HAXoAUTbLCA BONU3W annapartypbl rae-H1Mbyab B ApYromM MecTe.
NMrobas nasepHas annapatypa, 3a UCKNoYeHWeM Knacca 1, Ao/KHA UMETbL MOSICHAOLLY 0 MapKUPOBKY (CM. PUCY-
HOK 2), cogepXallyo MHgopMauuio 0 MakCcMMansHOU MHTEHCUMBHOCTU NAa3epHOro NanyvyeHnsa (CM. NMyHKT 3.59),
ONUTENbHOCTU UMNynbca (Npu HeobXoaMMOCTU) N NCNycKaeMbIX AnvHax BonH. Ins knacca 1 1 knacca 1M,
BMEeCTO MapKUPOBKW Ha annapaTtype, COOTBETCTBYOLME CBeAeHUA AonyckaeTcd BKMoYaTh B UHGopMaUnn Ang
NnoJib3oBaTens.

5.9 MapkupoBKka naHeneu gocTtyna

5.9.1 MapkupoBKka naHeneu

Kaxabi coeanHUTENb, Kaxkgasi naHeNb 3alUTHOMO KOXyXa U KaXkaad naHenb 4oCcTyna 3alUTHOro orpax-
OeHWs, NPU CHATUX UM CMeLLLEHU KOTOPbLIX BO3MOXEH A0CTYM YesioBeKa K nasepHOMY U3NTyYeHUIo, NpeBbIiLLato-
wemy NOS ana knacca 1, 40MKHbI UMETE NPUKPENTIEHHYIO MapKUPOBKY C HAANWCLIO (B criydae BCTPOEHHOro
nasepa knacca 1M, BMecTo MapKUPOBKU, COOTBETCTBYIOLLVE CBeAeHNA AonycKaeTcs BKoYaTk B MHGOpMaL UK
ONA NoNb3oBaTensl):

a) BHUMAHWE — JIASEPHOE U3NTYHEHWE KITACCA 1M
PN OTKPbIBAHNW HE NPOBOANTE MPAMbIX HABITKOOEHN
C NMOMOLWBIKO OINTUHECKUX TTIPUBOPOB

ecnn AocTynHoe uanydveHwe He npesbllwaeT [NO3 ana knacca 1M, rge ypoBeHb U3Ny4eHUsa N3MepsIHoT COormacHo
9.2, nepevncneHue g)n 9.3;

b) BHUMAHUE — JNASEPHOE USJTYHEHWE KITACCA 2
[P OTKPLIBAHUW HE CMOTPWUTE B INMYHOK

eclin AOoCTynHoe Uany4yeHue He npesblllaet MNO3 ana knacca 2, rae ypoBeHb U3nyvyeHnst UsSMepsroT cornacHo 9.2,
nepeyncneHne h)n 9.3;

c) BHUMAHUE — INASEPHOE U3NTYHEHWE KITACCA 2M
MPU OTKPLIBAHUWN HE CMOTPUTE B MYYOK UM HE HABNMKOOAUTE
C NMOMOLWBIO OINTUHECKUX TTIPUBOPOB

ecnu gocTynHoe nanydyeHwne He npesbiwaet MNA3 ansa knacca 1M, rae ypoBeHb U3NYyYEeHUSI UBMEPSIOT CorflacHo
9.2, nepeuncneHune h) n 9.3;
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d) BHUMAHWE — INTASEPHOE U3JNTYYHEHUWE KINACCA 3R
MPU OTKPbIBAHUUN U3BEETAUTE MPAMOW SKCMO3ULNN A3

ecnuv gocTynHoe nanyveHue He npesbllaeT INO3 anga knacca 3R

MpumMeyaHune— Bo BTopo CTpoke MapKMPOBKKU Takke gonyckaetca Tekct: «M3BEFAUNTE SKCMO3MUMA
[TYHUKOM»;

e) BHUMAHWNE — NASEPHOE U3JNTYYHEHWE KITACCA 3B
NP OTKPbIBAHNN U3BEFANTE SKCNO3UNLIMN MYYKOM

ecnun AocTynHoe nanydeHune He npesblwaeT NA3 ansa knacca 3B;

f) BHUMAHWE — INASEPHOE U3ITYHEHWE KITACCA 4,
[MPU OTKPbIBAHUN USBETAUTE SKCMO3ULINN ITIA3 UM KOXKA
[MTPAMbIM U PACCEAHHBIM U3NYHEHWEM

ecnu gocTynHoe n3niydeHue He NpeBbillaeT NpedenoB And kKnacca 3B.

2Ta UHOPMaLUUA MOXKET coaepXaTbCst Ha bonee Yyem 0aHON MapKMPOBKe annapaTypsil.

5.9.2 MapkupoBKU NnaHeneun 3alnTHbIX 6T0OKUPOBOK

NMrobas 3almTHaga bnoknpoBKa, KoTopast MOXKET ObITb JIErKo OTKIoYEeHa U NPU 3TOM OTKPbIBAETCH AOCTYI
YyenoBekKa K lasepHoOMYy M3nydeHuto, npesbilatwowemy NOS ana knacca 1, gomkHa MMeTb COOTBETCTBYIOLLYIO
MapPKUPOBKY. Takne MapKNpOBKN A0STKHbI ObITb XOPOLLO 3aMETHbI Kak A0, TaK U BO BpeMsl HaMepeHHOTo OTKITHoYe-
HUS BNOKMPOBKU N pacnofiaratbCa BONU3N OTBEPCTUSA, OTKPbIBAKOLLETOCH MPU CHATUM 3aLLUTHOrO KoXyxa. OTu
MapPKWUPOBKK OOMKHbI cCoaepKaTh TEKCT B COOTBETCTBUU C TpeboBaHUsIMK 5.9.1, nepevncrneHns a) — f) 1 ObITb
OOMONTHEHbLI pa3MelLLleHHbIM HKe NpeaynpeXxgeHnem ¢ TEKCTOM cheayollero cogepXaHus:

N NP OTKNKOYEHHBIX BJIOKUPOBKAX.

5.10 MNpepynpexaeHne o HeBUAUMOM Na3epHOM U3NYYEeHUN

Bo MHorux cnydasix foopmynmpoBKN AN MapKUPOBKKY, NMpUBedeHHbIe B HACTOSILLEM pa3dene, BKoYaloT
TekcT «JIASEPHOE V3ITYHEHWE» . Ecnu BbiIxogHOE n3nyyeHne Nasepa HaxoauTcd BHe glanascHa AJIMH BOJTH OT

400 no 700 HM, TO 3Ta HagnuUck aomkHa belTb nameHeHa Ha « HEBUOVMOE NASEPHOE N3JTYYEHWE», a ecnu
B BbIXOQHOM U3NTy4YeHWUM €CTb AJSIMHbI BOJTH KaK B YKa3aHHOM gManasoHe, Tak U BHe ero, To Heobxoauma Haanucs
«BUWOMMOE N HEBONMOE NASEPHOE N3NYYEHWE».

Ecnu annapatypa knaccudpnunpyeTcs Ha OCHOBE YPOBHSI BUOAMMOTO Nla3epHOro N3nyyeHuUs 1 npeBblLLaeT
[103 knacca 1 HeBUAMMbBIX ANWH BONH, MapKknpoBka BMmecTo cnoB «JIASEPHOE U3NYHEHWE» aonkHa coaep-

xaTtb TekcT « BUWAMMOE NMHEBNWOMMMOE NASEPHOE U3NMTYYEHWUE» .

5.11 NpepynpexageHne o BUGUMOM Na3epHOM U3NTyUHeHUN

TekcT «JIASEPHOE W3NYYHEHUWE» B mMapknpoBkax HacTosiLero pasgena MOXHO 3aMeHUTb Ha TeKCT

«JJABEPHbLIV CBET», ecrnv MHTEHCUBHOCTL N1a3epHOro U3nydeHus annaparypbl 1eXuT B AnanasoHe BOMH OT
400 oo 700 HMm.

6 Opyrve nHcpopmMaunoHHbIe TpedoBaHUSA

6.1 UHdbopmaLna Ana nonb3oBaTenen

NaroToBuUTENNA nasepHoﬁ dlllMapaTtypbl ACJTKHbI NMPEAOCTABIIATD (I/IJ'II/I npeaycMarpmBartb I'IOCTaBKy) MHCTPVYK-
LA OJ14 I'IOTDGSI/ITEJ'IFI 1A PYKOBOOCTBA N0 SKCIJ1yaTtaulii, KOTOPbIE COAEepKaT BCE I/IHCbOpMElLI,I/IOHHI::Ie dClMNeKTbl
besonacHocCTH. COXpHHEI— ne OTBETCTBEHHOCTU 3a obecrneveHue I/IHCbOpMElLI,I/II/I no 6e3onacHOCTU YKa3daHO HAXKE, HO
Takke BaXKHO 0DecnevunTb allfapartypy AoNnoJ1IHUTEe bHOW MHCbOpMaLI,MEﬁ no 6esonacHoCTI.

[TpnumMmedyaHwWe— BaXHOCTb UMM HECYLECTBEHHOCTb MHOpMaUMM 3aBUCUT OT CNeuuduku annapaTypsl,
KOTOpAasi BKMNOYEHA B NPUIMOXEHUN U MOXET gaxe ObiTb npeaMeToM HauuoHanbHOMO 3aKkoHOAAaTernbCTBA.

[ornxHa 6bITb 0becneveHa cneayroLlas MHpopmMmaLma:

a) ageKBaTHble MHCTPYKLMW NO NpaBUbHON COOpKe, TEXHUYEeCcKoMY 0bCnyKMBaHUto 1 6e3onacHoOMy nprUme-
HEHWIO, BKIToHMas YeTKne npeaynpexaeHus o Mmepax npegocTOPOXKHOCTI ANs n3beraHns BO3MOXHOMo obnyyeHus
OnacHbIM NasepHbIM U3NTyYeHUEeM, U onrucaHne npeaensHor kKnaccudurkaumm, ecrnnm Heodxoanumo (CM. MPUoXKe-
HUe A Nno onMcaHuio KNaccoB Y BO3MOXXHOCTW OrpaHnyeHuns );
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b) gononHuTenbHble NpeaynpexgeHna anga nasepos knaccoB 1M 1 2M. [1na pacxoaawmxcd nyykoB 31O
npeaynpexageHne AomkHo coaepkaTb OPMYNMPOBKY O TOM, UTO HAbntoaeHWe BbIXo4a nasepa ¢ COOTBETCTBYHO-
LLIUMW ONTUYECKUMU NMpUbopamMn (HanpumMep, nynamm ang rnas, yBenmuntenbHbIMU CTEKaMmn U MUKPOCKOMamMu) B
npegenax pacctosaHusa 100 Mmm MoXeT NpeacTaBNATL ONACHOCTb ANd rnas. Ana KonnMMmMpoBaHHbIX MYYKOB 3TO
npeaynpexaeHne aomMKHO cogepkaTbe opMYNMPOBKY, YTO HabntoaeHWe BbiXoga nasepa ¢ COOTBETCTBYHOLLNMU
ONTUYECKUMU NPUDOpaMK, CKOHCTPYUPOBAHHLIMW ANS1 UCNONbL30BaHUSA Ha pacCTOSIHUM (HanpuMep, ANs TeNecKo-
MoB NN BUHOKNEN), MOXKET NpeACcTaBNsATbL ONACHOCTL ANA rnas;

C) onucaHue ndoro BpeaHoro U3nyvyeH1s ot 3allUTHBIX KOXKYXOB BO BpeMst PYHKLIMOHUPOBAHUSA Nnasepa U
NpPoBeAeHNA TEXHUYECKOro obCcnyXnBaHna ang ypoBHEW nasepHoro nany4veHusa cebile NA3 knacca 1. [ae ato
NPUMEHSAETCH, OHW ACMKHbI ObITh BKMOYEHbI B COOTBETCTBYOLLUX eAUHULAX:

- ANHa BOJIHbI;

- pacXoAUMOCTb MyJKa;

- ANUTESIbHOCTL UMNYNbca N OTHOCUTENbHAA UHTEHCUBHOCTL (MW onucaHue HeperynapHOCTU BpeaHbIX M-
MNyNbCOB);

- MaKcManbHas MOLHOCTb UM BbIXoAHAsa 3HEPrns.

[ [ne HeobxoaMMOo, BKITHOHMAOT 3HA4YEHUS HAKOMMNEHHbIX HeonpeaeneHHoCTeEN USMepPEeHNI 1 oXXnaaeMble BO3-
pacTaHUst UBMEPEHHbLIX 3HAaYeHUIA B Nt06OK MOMEHT BPpEMEHW NOCIe U3roTOBNEHUA. ANUTENbHOCTL PE3yNLTUPYIHO-
LLIUX UMMNYNbCOB, CBAA3AHHLIX C HEOXKAAaHHO BO3HUKLLEW CUHXPOHU3ALWEeW Moa, onpeaensite HeT HeOBXOANMOC-
TW, 0QHaKO, HEOBXOANMO YKasbIBaTb YCITOBUS, NPU KOTOPbLIX CUHXPOHM3ALMSA MO MOXKET BO3HUKHY Th. L1151 ynbTpa-
KOPOTKUX UMMYMNbCOB AOMKHbI ObITb YKa3aHbl rpaHuLbl M3ny4YeHust (ananasoH sM1uccim nNo 4siHam BOSH);

d) nogobHasa nHpopmaLns AomKHa coaepXaTbCsl B onncaHnm nasepa [CM. nepevncrneHne c)] ansa BCTPoeH-
HOW NnasepHoW annapaTtypbl 1 Apyron npucoegmHeHHOM nasepHon annapaTtypbl. UHopMaumMa AoKHa Takke Co-
aepXaTb COOTBETCTBYHIOLLINE MHCTPYKLMK Mo 6e3onacHOCTK Anst noTpedbutenen, Ytobbl n3dbexaTtb HeYMbILLIEHHOTO
obny4eHUs onacHbIM NasepHbIM U3MYyYEHNEM. 3TO OCODEHHO BaXKHO AN BCTPOEHHOW NasepHOoW annapaTypbl, Knac-
cudpnympoBaHHOW Kak kKnacc 1, knacc 1M, knacc 2 unum knacc 2M, B KoTopoW Npu npoBedeHNN TEXHUYECKOro
obCcnyXMBaHUA BO3IMOXHO HAbnoaeHWe B Ny4Ke AOCTYMNHOMo YPOBHS aMUCCUK, NpeBbllwatoLlero MNA3 anga atux
KnaccoB. B aTomM cny4vae UsrotoBUTenNb A0MKEH 0becneymnTb MHopMaLUio ¢ npeaynpeXXaeHus o ToM, YTo Habno-
OeHWe B Ny4ke AomkHO ObITh NpeaoTBpaLLeHo;

e) npumeHsatoteda M3 n HOIP ana nazepHoit annapaTtypsl KnaccoB 3 1 4, rae HeobxoamMmo 1 onpasaaHo.
Tak kak HOI'P cnnbHO 3aBUCUT OT CUCTEMBI NPOXOXAEHUS NyYKa U ONTUYEeCKUX 3JTEMEHTOB, PacnoNOXXeHHbIX B
ny4yke, Korga a1o Heobxoanmo, pekoMeHayTca pasHble 3HaveHUusa HOMP ans pasnuuHbIX KOMMOHEHT MyJka.
Ecnn pacxoanmocTtb nydvka nameHsetcd, 1o HOMP moxeT ObITh NpuBeaeH AN HEKOTOPLIX BbIOpaHHbLIX 3HAYEHNI
pacxoanmocTiu. Ecnn 3HadveHua M3 n HOI'P ycTtaHoBNeHbI, TO cneayeT Takke YCTaHOBUTL NpednonaraemMylto
ONNTENbHOCTb 3KCNO3nLUMK ANns onpegeneHns aTix s3HavyeHn. [nga nasepo knaccoB 1M v 2M ¢ konnummnpoBaH-
HbIM MYyYKOM O0MKHA ObITh ycTaHoBNeHa paclumpeHHas HOMP (PHOIP), rae Heobxoamumo 1 onpasgaHo.

[TpumeyaHwmne— CneunanbHas nupopmaumnsa no HOIP, kak npaBuno, He TpebyeTtcsa ans KonnmmMmupoBaHHbIX
NYYKOB, KOTOPbIE NPOXOAAT BHYTPWU. B aTOM crny4vae 0bbivHO 4OCTATOYHO yKa3aTh UBMEHEHNE ananasona, rae M3 yeenu-
YNBAETCH;

f) ntHdpopmaumo ana Beibopa 3awuThl rnas, rge Heobxoanmo. JomkHbl ObITh BKITHOYEHbI TpeboBaHMA No
ONTUYECKON NITOTHOCTU KaK AN YPOBHS 3HEPreTU4eCcKOM OCBELLLEHHOCTI, Tak 1 SKCMO3ULIMN U3NTYYEeHUs], KOTopbIe
YMEeHbLLATCA 3aLlUTHBIMKW 3NeMeHTaMn Ha MNOBEPXHOCTU rnasa, U Takum obpasom MoryT BbITb onpeaeneHbl 3a-
LLIUTHBIE YPOBHMW.

[TpunmeyaHn e — HekoTopble CTpaHbl UMEIKOT pernaMmeHTUPOBaHHbIE U CTaHAAPTHbIE NpucnocobneHmns. [ns
3aTUX TpeboBaHU HEODXOAUM KOHTAKT M3rOTOBUTENS U COOTBETCTBYIOLLENO areHTCTBA;

g) YeTkue konum (HeobsAzaTenbHO LBETHbIE) Bcex Tpebyembix MapKMPOBOK 1 npeaynpexaeHuii od onacHoc-
TN, NPUKPENSAEMbIX K STa3epHOM annapartype Uiy noctaBnNsaeMblX BMecTe ¢ Helt. [1na Kaxkaon MapKUpoBKA A0 TKHO
ObITb YKa3aHo MecTo ee NMpUKpenneH1sa K annapaTtype Unu, ecrnn B NocTaBNsieMon BMECTE € U3aeniemM NHCTPYKLMI
yKasaHo, YTO MapKUpPOBKN HEe MOTYT ObITb NPUKPEneHbl K annapaType, HO BXOQUN B KOMMIEKT MOCTaBKM annapa-
TYpbl, TO B UHCTPYKUNW JOSIKHbI ObITh YKa3aHbl MopsaoK 1 cnocob nocTaBk MapKMpoOBOK;

h) YeTKkMe yKkazaHWsl B PYKOBOACTBE O BCEX MOJIOXKEHUAX Na3epHbIX anepTyp, Yepes KoTopble NpoXoaunT
nasepHoe nany4veHue, npeesbiwatowlee MA3 knacca 1;

) NepeveHb 3N1eMeHTOB yrnpaBieHUs1, HACTPOWKN 1 NpoLeayp, NPOBOAUMBIX NPK PYHKLMOHUPOBAHWK N TEX-
HU4EeCKOM obCrnyXnBaHum, B TOM Yncne npegynpexagexHne: « BHnmanne — Mcnonb3oBaHne 31eMeHToB yrnpasiie-
HUA N HACTpPOEK NN nNpoLeayp OTINYHBIX OT YKa3aHHbIX MOXET MPUBECTU K ONacHOM 3KCMO3NLUN N3NyYeHUsa» (Kak
ansTepHaTnBa — 3KBUBANEHTHbIE COOTBETCTRYOLLME NpeaynpeXxaeHns);
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J) COBMELLUEHNE TDEGOBHHI/IFI K MCTOHHUKY naaepHoﬁl SHEPINA C FHDHHTI/IEIZ be3onacHoOCTH, ecrni JTa3€pPHAaA
dalifnapartypa He COEUHACTCA C UICTOYHUKOM J'Ia3epH0|2 SHEPINHA, HeobxoanMbIM AN naaepHoﬁ SMANCCUN.

6.2 UHopmMmalmns, Heobxogumas npu nocTaBke U 06CcNyXMBaHUN

N3roToBuTENM NasepHo annapaTypbl A0MKHbI MPUHUMAaTL Mepsbl, YTOObI 0becnednTs cneayroLLee:

a) BO BCEX KaTanorax, cnpaBoYHbIX TMCTax 1 bpoLutopax ¢ onucaHussMu, OTHOCALLMMKCS K oo nazepHoW
annaparype, AaBaTb KnaccuduKaLnio nasepHor annapaTtypbl 1 Nobble NpeaynpexXxageHus, BKTo4Yasa yCcTaHOBNEH-
Hble B 6.1, nepeydncnerne b), ecnvm 310 He0OXOaUMO;

b) NnpegocTaBNATL cneunannucTam no obCcnyXXMBaHWIo, NOCTaBLLMKaM U APYTMM NLLaM Mo UX 3anpocy NHCT-
PYKLIMWM MO perynimpoBKam 1 npoLeaypam rnpoBoanUMbIM MpU CEPBUCHOM 0DCNYXXMBaAHUK ONSA KaXKAoW Moaenu
nasepHoW annapartypbl, KOTOpble BKITo4YaoT B cebs:

- YyeTKne npeaynpexgeHna 1 Mepbl NPeaocTOPOXKHOCTU, NO3BONAOLLME N30eXaTb BO3MOXKHYH 3KCMO3ULINIO
nasepHOro Uany4eHus cebille 1-ro knacca v gpyrme onacHocTU;

- NepeYveHb MeponpUATUA Mo TEXHUYECKOMY 0DCnyXMBaHWIO, HeOOXoAMMbIX ANA NoAaepXKaHusa annapaTy-
pbl B paboyeM COCTOAHUM;

- NepeyeHb 31EMEHTOB YNpaBreHWs U HACTPOEeK, KoTopble MOr Bbl ObITb UCNONbL30BaHbI APYTMMU NALLAMU,
KpOME N3roToBUTENEN U NOCTaBLUMKOB ANS YBENYEeHUS A0CTYMNHbIX YPOBHEN 3MNCCUN;

- YeTKOEe ONucaHue pacnofoXeHUa cMellaeMblX YacTen 3allMTHOro KoXyxa, KOTopble MOryT OTKPbIThb
OOCTYI K Ta3epHOMY U3Ny4YeHKto BblLLEe JONYCTUMbIX NpeaenoB, ykazaHHbIX B Tabnuuax 4 — 9;

- NpoLieaypbl 3alUThl 0bcnyXXnBatrLLLero nepcoHana u

- pasbopumBble Konun (HeobasaTenbHO LBETHbIE) TpebyeMbiX MapKMpOBOK W npeaynpexgeHuin ob
OMacHOCTW.

7 JononHuTenbHbIe TpeboBaHUA ANA cneundpnyecKkon nasepHoOM annapaTtypbl

7.1 OQpyrue yactu ctaHaapta cepuun IEC 60825

[1ns cneymanbHbIX MIPUMEHEHWA MOTYT ObITb UCMOMNbL30BaHbI HUXKenepevncneHHble Yact cepun IEC 60825
(CM. Tarke bubnuorpadutio).

- |EC 60825-2, «be3onacHocTb nasepHon annapaTtypsbl. HacTe 2. be3onacHOCTb BONMOKOHHO-ONTUYECKMX
CUCTEM CBA3N» (MpUBeadeHHbIe B NMPUIOXKEeHUX 3aMmedaHuns 1 nNpuMepbl);

- [EC 60825-4, «be3onacHoCTL nasepHow annapaTypbl. HacTb 4. YCTpOMUCTBA 3aLLUTbI OT JTA3ePHOro BO3aemn-
CTBUS» (NMPUBEAEHHbIE COCTaBbl U KOHCTPYKLU MKW TAa3epHOW 3aLLUTbl 1 MaTepnanos, 0COBEHHO rae NCNoNb3yeTCs
DosbLUAasA MOLHOCTb);

- [IEC 60825-12, «besonacHocTe nasepHon annapaTtypbl. HacTb 12. besonacHOCTE CUCTEM OMNMTUYECKOU
CBSA3M B CBODOAHOM NPOCTPAHCTBE, UCNONb3YEMbIX ANA nepeaadvm nHgpopmMaLmmny .

B nanbHevlwem nHgopmMaLio MOXHO HAUTK B:

- IEC/TR 60825-3, «besonacHocTk nazepHon annapatypsbl. Hacte 3. PykoBoasiLLMe yKkasaHUs no npuMeHe-
HHO Na3epPoB AN 3peNULLHBLIX MEPONPUATUN Y ;

- IEC /TR 60825-5, «besonacHocTb nasepHon annapatypbl. Hactb 5. KoHTponbHbIN nepeveHs K IEC 60825-1
0N N3rotoBUTENEen» (CUTyauun, UCNoSibayeMble B AoKNaae no 6e3onacHoCTu);

- IEC/TR 60825-8, «besonacHocTk nazepHon annapatypsbl. Hacte 3. PykoBoasiLMe ykasaHUs no npuMeHe-
HIO Na3epoB ANS 3peNULLHBLIX MEPONPUATUNY;

- IEC/TR 60825-9, «be3onacHoCcTb NasepHo annapatypsbl. HacTk 9. Komnunauua makcumanbHo 0Ny CTU-
MOW 3KCMO3ULUMN HEKOrepEeHTHOro ONTUYECKOro NanyvyeHua» (LUMPOKONONOCHbIE UCTOYHUKW);

- IEC/TR 60825-10, «be3onacHocTb NasepHbIX yCTPoWUCTB. HacTb 10. PykoBOACTBO MO NPUMEHEHUIO U NMOSIC-
HUTeNbHble 3amedaHnd K IEC 60825-1»;

- IEC/TR 60825-13, «be3onacHocTb nasepHbIX yCTPOUCTB. YacTb 13. amepeHua, npoBoauMble Ansl Knac-
cudpmKkaLnm NasepHbIX YCTPOUCTBY;

- IEC/TR 60825-14, «bes3onacHoCTb nasepHbiX ycTpoUcTB. YacTe 14. PykoBoACTBO AN MOMNb30-
BaTENA»;

- [EC 62427 (CIE S009), «Xenes3Hble goporn. CoBMecTMOCTb NOABUXKHOIO COCTaBa C cUcTeMaMK onpeae-
neHunsI noesgar.
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7.2 MeguuuHcKana nasepHasi annapartypa

NMrobas meguLUMHCKasa nazepHasi annapartypa A4oJiKHa COOTBETCTBOBATL BCEM TPeboBaHUAM, NpeabsiBIISIE-
MbIM K lTa3epHOM annapaTtype COOTBETCTBYIOLLEro Knacca. JononHutensHo nodasa meguuuHckas iasepHas anna-
paTypa knacca 3B unun 4 gonxHa yaosneTBopsTh TpeboBaHuamM IEC 60601-2-22.

7.3 IlazepHble obpabaTbiBaloLue yCTPONCTBA

NasepHble obpabaTbiBatoLLme yCTpocTBa cneayeT KOMNNeKToBaTk NPUMEHUTENBHO TpeboBaHNAM UX Knac-
ca. [lononHuTenbHO NnasepHble obpabdaTbiBatoLlme ycTpoicTBa MoryT cootBeTcTBoBaTh ISO/ IEC 11553-1.

7.4 AneKTpuUvecKkne UrpyLLKu

DIEKTpUYECKME UIPYLLKK cneayeT KOMNNEeKToBaTh NPUMEHUTENBHO TpeboBaHUSIM X Knacca. [JononHUTeNb-
HO aneKTpuvecKkne UrpyLKnU gosKHbl cooTBeTCcTBORATh IEC 62115.

7.5 MNoTpebutenbcKkas 3nekTpPoHHaA annaparypa

[ToTpebuTenbCKyo 3NEKTPOHHYI0 annapartypy, Kak 1 nasepHyto annaparypy, crieayet KOMMNIeKToBaTb NMpw-
MEHWUTENbHO TpeboBaHUAM CBOEro Knacca. B gononHeHne ata npoaykuus MOXXeT COOTBETCTBOBATL OAHOMY U3
cneayowux ctaHgaptoB: IEC 60950 (MHdopmMaLumMoHHOe TexHoTornyeckoe obopyagosaHe — besonacHocCTh),
IEC 60065 (Ayano-, Bnaeo- n aHanornyHasa anektpoHHas annapatypa. TpebosaHnsi 6€30nacHOCTH).

8 Knaccudukauvs

8.1 BBegeHue

B cBAA31 € LULMPOKMM Anana3oHOM BO3MOXXHOCTEM No ASIMHAM BOJTH, 3HEProeMKOCTU U UMNYNbCHBIM Xapak-
TePUCTUKAM JTa3epHOro Nyvka noTeHumManbHble 0NacHOCTU, BO3HUKAOLLME NPU ero UCNosib30BaHUN, B 3HAYUTENb-
HOW cTeneHu pasnuyHbl. ObbeanHUTb Nasepbl B ogHY rPynmny, K KOTOPOW NpUMeHMbl obLLmMe HopMbl be3onac-
HOCTW, HEBO3MOXHO. [MpunoxeHune C onunckiBaeT 0MacHOCTU, CBA3aHHbIE € KiaccamMu U BO3MOXKHBIM JIMMUTUPOBA-
HUeM (TaKuUM KaK, HarnpumMmep, BOOPY)KEHHOE 3peHne) B AeTansx.

8.2 Knaccudumnkauua orBeTCTBEHHOCTU

OTO OTBETCTBEHHOCTb U3rOTOBUTENA UITX €0 areHTa 3a OCYLLLeCTBIIeHUEe KOPPEKTHOM Knaccudmkaw iy rnasep-
HOW annapaTypbl (0AHaKo cm. 4.1).

AnnapaTypa aomnmkHa obITb KnaccupuunpoBaHa Ha OCHOBE KOMBWHaL MK BbIXOAHOW(bIX) MOLLHOCTU(TEW) U
O1H BOJTH AONYCTUMOTrO NasepHOoro UsnyveHnsa B NONHOM AManasoHe ero XxapakrepuUcTuk npu yHKLMOHUPOBaHUN
B NtoDOe BpeMs nNocre U3roTOBNEHUS, YTO NPUBEAET K OTHECEHUIO €€ K HaWBbICLLEMY COOTBETCTBYIOLLEMY Kaccy.

ITaszepHasi annapaTtypa MOXeT ObITb OTHECEHA K onpeaenieHHOMY Knaccy TONbKO B TOM cliydae, Koraa oHa
OTBEYaeT BCceM TpeboBaHUAMKM HACTOSILLEro cTaHgapTa Ansl 3TOoro Knacca, Hanpumep B 4acTh TEXHUAYECKOTO KOH-
TpONs, MapKUpoBaHUA U MHGopMaLMK ANs NoNb30oBaTENS.

8.3 NpaBuna knaccucdpukauun

[1na npasun knaccudmkaumm cneagyeT UCMONb30oBaTh clieaylollee paHXMpoBaHWe Nno Knaccam (B nopsagke
NoBbILLEHMSA YPOBHSA onacHOCTW): knacc 1, knacc 1M, knacc 2, knacc 2M, knacc 3R, knacc 3B, knacc 4.

[TpunmeyaHwne—[na knaccudpukaumm nasepHon annapatypsl knacca 1M vnu 2M ncnonb3ylot aneptypy no
YCNOBUIO 3, KOTOpAas OMPaHNYnNBaET KONUYECTBO M3NYyYEHUs B Nydke BONbLUEro gnamerpa WUmnm npu WHUPOKO PacKpbITbIX
nyykax. Hanpnmep, ecnn namepeHns NnpoBogaT Npum COOTBETCTBYIOWMX YCNOBUSAX, annapartypa knaccoB 1M u 2M moxeT
NMETb BONbLLYIO 3MEPEHHYIO MOMNHYIO SHEPTUIO NN MOLHOCTL, YeM Knacc 2 nnu 3R. [na takon nasepHon annapaTypbl
npumeHnma knaccudpumkaumsa 1M mn 2M.

MO3 ana knaccoB 1 1 1M, knaccoB 2 n 2M, knaccoB 3R 1 3B ykasaHbl B Tabnuuax 4—9. 3HaveHus
MCNONb3yeMbIX NONpPaBOYHbIX KOSHPULMEHTOB AaHbl B Tabnuue 10, kak doyHKLUWUW ANUHBI BOSHLI, ATUTENBHOCTU
3MUCCUN, YiCia UMNYNBCOB U YINOBOro pasmMepa.

a) N3nyyYeHne Ha oaHoW ASIHe BOJIHbI:

INazepHasa annapatypa, nany4vatoLlas Ha oaHoOW ANWHe BOJSTHbLI, OTHOCUTCA K onpeaeneHHoOMY Knaccy, ecnu

ero naJjiydenne, MamMmepeHHoe Nnpn ycinoBUAX, COOTBETCTBYROLLUNX AadHHOMY KJ1AdCCy, MNMPpeEBbILLAET 13 ana Bcex
boree HN3KNUX KIaccoB, HO HE [peBblWLAET 113 ang knacca, K KOTOPOMY €€ OTHECIIN.
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b) n3nyyeHne Ha MHOMMX ASIMHAX BOSH:

1) naszepHas annapaTtypa, U3ny4daroLlas Ha AByX Unvn 6onee AnnMHax BOMH B CneKkTpanbHbIX AWanasoHax,
KOTOpble NoKasaHbl Kak agguTUBHbIe B TabnuLe 2, 0THOCUTCA K onpeaeneHHoMy Knaccy (M3anyvyeHne, UaMmepeHHoe
MNPy YCNOBUSIX, COOTBETCTBYOLLMX AaHHOMY Knaccy) INA3 Ha aTux agnvHax BonH bonbLue, 4em Ans Bcex HU3LLNX
KIaccoB, HO He MpeBbIllaeT OTHECEHHOro Knaccea;

2) nasepHas annapatypa, nany4armLias Ha AByxX Unn bonee gnnHax BOMH, HE NOKa3aHHbIX B KAYECTBE
OONONHUTENbHbIX B Tabnuue 2, 0THOCUTCA K KNnaccy, rae AonycTuMoe fa3epHoe NanyvyeHne, usmepeHHoe npu
YCNOBUM AaHHOro Knacca, npesbilaeT [NO3 ana sBcex bonee HU3KNX KNaccoB Ha OHOW AfMHe BOJSHbI, HO He
npesbilwaeT MO ana BbibpaHHoro knacca Ha ntobon AnHeE BOSHbI;

Tabnwmnua 2— AgantmeHble 3PPEKTbl BO3AENCTBUA UINYHYEHUS HA [M1a3a U KOXY B Pa3NU4YHbIX CNEKTPallbHbIX
amnanasoHax

CnekTpanbHbIN YO-Cn YO-B Y©O-A Buonmbein n MK-A AK-B u UK-C
nmanasoH 180 — 315 Hm 315 — 400 Hm 400 — 1400 Hm 1400 — 10° um
YO-Cun YO-B 0
180 — 315 HM S
YO-A 0 0
315 — 400 Hm S S
Buanmbinn n MK-A S oP S
400 — 1400 Hm S
NK-B n K-C 0 S O
1400 — 10° um S S
0 — rnas;
S — KOXa

9 Onpegenexnne CNeKTpanbHOro gunanasoHa cm. tadbnuuy D.1.

b Ecnun NAS3 wn okynsipHasa M3, paccuntaHbl BpeMeHHON 6a3bl Unn ANMUTENBHOCTU 3KCNO3nLUmMn He meHee 1 ¢,
apanTnBHble poToxnmmyeckme adpdektol (400—600 HM) n aganTuBHbIE TENNOBLIE 3P PEKTLI AOMKHBI ObITh OrPaHU-
YEHbl HE3AaBUCUMO N Donee BCEro OrpaHnYMBalOTCs UCNOSNb3yEMbIM 3HAYEHUEM.

C) N3ny4YeHune oT NPOTHKEHHbLIX MCTOYHUKOB:
OnacHocTb AN rnas oT NnasepHoro UCTodHMKa B gnanasoHe anuvH BosiH oT 400 go 1400 HM 3aBUCUT OT
YyrNOBOro pasamepa BUJMMOro UCTOUYHMKA O.

[TpumevaHuna«

1 ICTOYHMK CcunTaloT NPOTSXEHHBIM  MCTOYHUKOM, €CIW  YITIOBOW pa3mMep UCTOYHMKA Donblie, YeM Omin
(Cmin = 1,5 Mpag). Y 6onblWMHCTBA NA3epHbIX UCTOYHUKOB YITIOBOW pa3Mep o0 MeHbLUE, YEM Umin, 1 OHU UMEIDT BUA
«TOYEYHOIro UCTOYHUKA» (Manoro NCTOMHUKA), Korga HabnoaarTes U3HYTPU Nydka (BHYTPUNy4YkoBoe HabnwoaeHune). en-
CTBUTEINBHO KPYIMbIX NMA3epHbIN NYYOK HE MOXET ObITb NapannenbHbiM C pacxoXgeHnemMm MeHblle, 4yem 1,5 mpag, kak y
NPOTSXKEHHOINO0 UCTOYHMKA. Takum obpasom, Nnobon nasep, y KOToporo pacxognmocTtb nydka He bonee 1,5 mpag He
MOXET OblTb KnaccnPuumpoBaH Kak MNPOTSXKEHHbIM UCTOYHUK.

2 Ina oueHkn petnHanosHon Tennoson onacHoctn (400—1400 Hm) 3Havenunsa T3 Ana NPOTSXKEHHONO WMCTOMY-
HUKa NMPONOPUMNOHAarnbHbl YIMOBOMY pa3Mepy UCTOYHUMKA. nsa OoueHKn peTnHanbHOU MOTOXUMUYECKON OMACHOCTU
(400 — 600 HM) nNpun 3kcno3nummn donblwe, Yem 1 ¢, 3HaveHus N3 He nponopunoHanbHbl YrNOBOMY pPasMepy NCTOYHUKA.
B 3aBMCMMOCTN OT ANUTENBHOCTU amuccum [cm. 9.3.3, nepeuncnenne b), 1)] ana namepennsa ncnonbayoT NpeaenbHbIv
yron npuema v, = 11 mpag, a oTHoweHne npegensHoro yrna npvema Yy, K yrnoBoMy pasmepy o BUAUMOIO MCTOYHUKA
OKa3biBaeT BIIUSIHUE HA U3MEPEHHOE 3HAYEHMUE.

3 [Insa 3agaHHoro no ymonyanuio ycnoeusa Cg = 1, ynpouweHHas tabnuua 4 nokasoiBaet obecnevenune 113 knaccos
1Tun1M.

1S UICTOUHWUKOB C YINOBLIM pasMepoM He Bonee o, 3HavyeHnsa NA3 n MO3 He 3aBUCAT OT YrnoBOro
pasmMepa ¢ BUAMMOro UCTOYHMKA.
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[nsa knaccudmkauum nazepHor annaparypbl Npu Hanbonee onacHbIX MONOXKEHUAX, Koraa NPUMEHSIOT YCITo-
e 1 (cm. 9.3.3), yBennyeHune B 7 yrnoBoro paamepa o, BUANMOro UICTOUYHMKA MOXHO NMPUMEHUTL ANS onpeaene-
HUA Cg, Tak Kak Cg = 700 /0. BbipaXkeHne 7o orpaHU4MBaET O, Nepea BoldncneHnem Cq. YBennieHme o B 7~
crieayeT Ucnonb3oBaTh Ans onpegenexus T, Tabnuupl 10.

[TpnmedvaHnwuwe — [na cnyvaqa, korga o < 1,5 mpag, Ho 7o > 1,5 mpag, orpaHundeHne gnsa o > 1,5 mpag
npumensieTca tTabnmyamm 5 n 8.

d) HeogHopoaOHas aHepreTuyeckast OCBELLEHHOCTb CeTYAaTKN, HEKPYTOBblE U MHOTO3IEMEHTHbLIE UCTOYHUKN,

[lo cpaBHeHUO € TennoBbIMU peTUHaNbHbIMKW Npegenamu gnanasoH anuvH BosiH 400—1400 um 1 M43
3aBUCAT OT Cg, 30€eChb 3HepreTndeckasa 0CBeLLeHHOCTb N30bpakeHUda Ha ceTyaTKke HepaBHOMePHada U n3obpaxe-
HUe Ha ceTvaTKe COCTOUT U3 MHOMUX ToYeK, Toraa UaMmepeHns 1 pacyeTbl 4OMKHbI ObITb cAenaHbl A4Sl KaXaoro 13
cliegyoLmMx yCroBUK (CLeHapUeB):

- NNA KaXXaou oTAeSIbHOWM TOYUKMU,

- ONS1 pa3znU4yHOW COBOKYMHOCTU TOYEK,

- ANA napunanbHbIX (HEMOMHbLIX) NNoLWaaen.

OTO HEODXoAMMO ANs TOro, UTobbLI OblNa yBepeHHOCTh, YTo N3 He yBenMumBaeTcs B KaXKAoM BO3MOXKHOM
yrne CTArMBaHUA B KaXkaoM cLieHapun. [ns pacyeTta COBOKYNHOCTU TOYEK UM HEMOMNHbLIX Nnollaaen yron npuema
OOMKEH ObITb MEXAY Orin U Olrax, T €. Ohrrin < ¥ < Olax, YTOOBI ONpeaenTb HENOMHYI AOCTYMHYH SMUCCUIO,
CBSI3aHHYIO C COOTBETCTBYHOLLMM cLieHapueM. [N cpaBHEHUA 3TOM0 YPOBHS HEMOMHOM AOCTYMHOW SMUCCUN C
cooTBeTCTBYHOLWMM N3 3Ha4YeHMe yrna o ycTaHaBNMBaeTCs paBHbIM 3HAYEHUIO yrna .

Knaccudpumkaumsa gomkHa 6asnpoBaTbCsl Ha cnydae, Korga OTHOLLeHWe MexXay HenonHoW AoCTYNHOW 3MUC-
CUen BHYTPWU HENMOMNHOW NJioLaan Belile YrIoBOro pasmepa aTtol obnacTtm o K cootTBeTcTBytolen MNA3 makcu-
MaribHoe.

YrnoBow pasmep npsiMoyronsHoro Unn NMMHENHOTo UCTOMHWKA onpeaensatoT cpegHeapnpMeTUIeCcKnM 3Have-
HWEeM ABYX YrNoOBbIX pa3MepoB UCTOYHKMKA. JTloDOWN yron, nsMmepeHHoe 3Ha4YeHNe KOTOPOoro DoNbLUE O,y UITN
MEHbLLE Oy, JIMMUTUPYETCA KaK Olpyay M Oyin COOTBETCTBEHHO U TAKUM MPUHUMAETCH B pacyeTax.

doToxmmmueckme npeaensl (400—600 HM) He 3aBUCAT OT YINIOBOro pasMepa UCTOYHUKA, U UICTOYHUK pac-
cMaTpuBaeTca ¢ nNpedenbHbIM YrNoM npuemMa, ykasaHHbIM B 9.3.3, nepevncneHune b). lna NCTOUYHUKOB, NpeBbI-
LIaoLLMM npeaenbHbIv yron npuema, AonyCcTUMyo SMUCCUIO onpeaensatoT AN HENONHOro BUAMMOro UCTOYHKKA,
KOTOPbIA NPOU3BCAUT MakCUManNbHYH 3MUCCUIO;

e) BDEMEHHI::Ie ba3sbil.

[1ns knaccngpurkauum B HaCTOSILLEM cTaHOapTe UCNONb3YHT cneayoLuime BpEMEHHI::Ie ba3sbl:

1) 0,25 ¢ gna nasepHoro usnydeHuma knaccos 2, 2M 1 3R B guanasoHe anvH BonH o1 400 go 700 Hm;

2) 100 ¢ gns1 nasepHOro nany4eHust Ha gnuHax sBosnH bonee 400 HM, 3a UCKNOYEHNEM ClyYaEB, OrOBOPEH-
HbIX B nepevncneHnax 1) n 3);

3) 30000 c ana nasepHoOro U3ny4eHUs Ha Bcex annHax BonH, He bonee 400 HM 1 AnNa NazepHOro U3nyveHUs
Ha anvHax BonH 6onee 400 HM, eCnin KOHCTPYKLUMS N Ha3HaYeHWe nasepHoW annapaTypbl AoNycKaeT AfINTENb-
HOe HabnwaeHue.

Kaxkgas BO3MOXKHaA ASTMTENbHOCTE SMUCCUN BHYTPWU BpeMeHHO basbl 4oJKHa ObITh paccyMTaHa Npu onpe-
aeneHWn Knaccupukaumm annapartypbel. 3TO 03HAYaeT, YTO YPOBEHb 3MUCCUN OOUHOYHOTO MMMYybca AOMMKeH
cpaBHMBaTbCs ¢ 03, npuMeHseMbIM K ANMTENBHOCTU MMNYyNbCca U T. 4. HeaocTaTtouHO TONLKO YCPeaHATh Ypo-
BEeHb 3MUCCUN AN ANUTENbHOCTU KnaccudnkauuoHHOW BpemMeHHOM Ba3sbl UM TOSILKO NPy BbIMONHEHNUN pacYeTOoB
BpeMeHHON Dasbl 6e3 yueTa KOPOTKUX ANUTENBHOCTEN SMUCCUN.

[TpumedaHne—[lna MHOrOBONMHOBOW 3MUCCUN NasepHas annaparypa, nanydarwas B BAAMMON 1 HEBUAVMOW
YyacTaAX CNekTpa, rage ammccns 06o3HavaeTcs Kak aganTueHas (cm. Tabnuuy 2) u rge Buanmas 4acTtb Knaccnpunumpyertcs
knaccom 2 unu 2M, nnn 3R, a HeBugnmas 4vacTtb knaccuncunumpyetcs knaccom 1 mnm knaccom 1M, BpemeHHas basa
orpaHnyeHa aggntmBHon ammuccunen 0,25 ¢ gaxe anst HEBUANMOW YaCTU;

f) NOBTOPARLLNECH UMTTYITBCbI N1 MOAYJTNPOBAHHDLIE J1a3€Pbl.
Cneﬂyrou_me MEeTOAbl AOJ1>KHbI ObITb UCMONBb30BAHbI AJ14 ofnpeaesieHNA KJlaCCa na3epH0|7| NPOAYKUWUW MNMPI-
MEHWTEJIbHO K J1a3ePdM C NOBTOPARLLINMAUCAH UMNYJ1bCaM UJTA K MOAVITMPOBAHHbBIM J1a3epdaM.
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[1na Bcex 4NVH BONH cnegyeT NpUMeHATb orpaHndeHuda nepedncneHnuin 1) u 2). lononHntensHo ang anivH
BOSH 0T 400 o 10° HM TpeBoBaHWsA NepedncneHns 3) A0MKHbI TaKKe orpaHUYMBaTLCS CPABHEHWEM C TENMOBLIMU
npegenamu. TpeboBaHUsA NepedncieHnst 3) He HYKOAarTCH B orpaHUYeH Npu cpaBHEHUM € POTOXUMUNYECKUMU
npegenamMm.

Knacc (cMm. Tabnunusl 4—9) 0bycnoBnMBaeTcAa NPUMeHEeHNEM OrpaHUYeHUn nepedncneHnii 1), 2) u, rage Heob-
X0OQUMO, NnepevncneHmns 3):

1) akcnosnums ot Nboro oAUMHOYHOro UMNynsLca U3 CEpUN UMNYNLCOB He A0MMKHA npeBbiwaTth N3 ans
OHOro MMNynbea,

2) cpeJHAA MOLLHOCTb 419 cepun UMNYIbCOB € ANMUTeNbHOCTLI0 amuccun T I3 +He gokHa npeBbillaTh
MOLLHOCTb, cooTBeTcTBYoWero A3 ana ognHo4Horo umnyneca gnntenbHoCTn T.

[TpumeyaHwne— dna cpasHenus ¢ OO, v NS 04 wa cepuns 3HAYEHKME 19+ CnedyeT pasgenutb Ha N,
4T0OBI NONyuUnTh MO0 144 T

3) a) Anst NOCTOAHHOMN UMMNYNLCHOW 3HEPIrMK N ANTUTENBHOCTU UMMYIbCA:
3HEeprua MMnNynbca UMMNynbCOB He AokHa npeBbiwaTth M43 oAnHOYHOrO MMNyNbca, YMHOXKEHHOIO Ha Mo-

NpaBoYHbIN KO3SPPUUNEHT C::

I_IDISD,EI,MH. N3 cepun — I_IDISU,EI,MH C5:

rae MO9S . ws cepun — MNAS 0AMHOYHOTO MMNYbCa U3 CEPUN UMIMYITbCOB;

MO39, — MNAOS oanHo4YHoro uMnynsca (cM. Tabnunubl 4—9);

N — adpdpeKkTUBHOE YACNO MMMYNBLCOB B cCepUX MMNYJIbCOB B Npedenax ocnpeaefieHHoW 3aMUCCUM [Koraa UM-
NynbChbl CeayoT B MPOMeXyTke BpeMeHu T; (cMm. Tabnuuy 3)], N MeHblUe Yyncna 4eucTBUTENTbHbIX MMMYbCOB,
(cM. HUXe). MakcuMmanbHyo ANUTEeNbHOCTb SMUCCUKM HeobXoauMMO orpaHudmMBaTte ang anvH sBonH ot 400 go
1400 UM 3HadeHnem T, (cm. Tabnuuy 10) nnn npumeHaemMoun BpeMeHHOU basoin, Kako yrogHo kopoTkoun. na annH

BOJTH 6osiee 1400 HM MakcumManbHyo AnuTenbHOCTbL cunuTaoT 10 C.
— AJ—0,25
C:=N .

C: — NpUMeHSIeTCH UCKNIOUNTENBHO K ANNTEeNbHOCTM MMMYNbLCOB Kopoue, yem 0,25 c.

Ecnn nmeeTtca MHOXeCTBO MMMYNbLCOB B Npeaenax nepuoaa T, (cm. Tabnuuy 3), To npu onpeaeneHn N u
3HEPrUU UX CHUTAKT OAMHOYHBIM UMMYBCOM, KOTOPbIE CYMMUPYHOT, YTobbI cpaBHMBaTth ¢ MO no T, OHeprus
nobon rpynnsl MMNYNbLCOB (MKW NoArpynnbl UMMNYbLCOB B MOCNeaoBaTebHOCTU UMMYbCOB), NONy4YeHHas 3a

noboe onpegeneHHoe BpeMs, He JoJKHa npesbiwaTh MO3 3a 370 Bpems;

Tadbnwuwuya 3 — OTpeskn BPpEMEHU, B KOTOPbIX rPynnbi
NMMNYIbCOB CYMMUPYIOTCS

[1NnHa BOMHbI, HM T, c
400 < A <1 050 18:107°
1050 <A <1400 50-10-°
1400 <A <1500 10-3
1500 <A <1800 10
1800 <A <2600 10-3
2 600 < A < 10° 10~/

b) ANA UMNYNbCOB Pa3NIMYHON ANTUTENBHOCTI U pa3HbIX MHTEPBAIIOB MeXay MMMNynbcamMmm HeobxoaMmo 1c-
Nnonb3oBaTb MeToq NOSTHOW ANNTEeNbHOCTU MMNYNbCOB (fotal-on-time-puls). NMNO3 onpeaensieTca NONHOW ANUTENb-
HOCTW UMNYbCOB, KOTOopas npeacTaBnsaeT cobon cymmy ANNTeNbHOCTEN BCeX MMMNYILCOB B nNpedenax anvutenb-
HOCTW 3MUCCUN UK T,, B 3aBUCMMOCTU OT TOTO, Kakoe 13 3Ha4YeHNin MeHbLUe. MNynbCbl C ANUTENBHOCTLIO MEHee
yem T; npuHUMAOTCA 3a UMNYNbCbl ¢ ANUTenbHOCTBIO T, ECcnun okasbiBaeTcs Aga unv 6onblle MMNYbCOB B
ONMTeNnbHOCTU T;, TO ANUTENbHOCTb TaKoW rpynnbl UMMNYbCOB MPUHMMAaeTCa 3a ANnTenbHocTb T;. [1na cpaBHeHUS
c M3, cooTBETCTBYOLLEN ANUTENBHOCTK, BCE OTAENbHbIE UMMNYbChl YCTPOWCTB CKaabiBatoTCS.
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9 OnpepeneHne npeagena AOCTYNHOU 3MUCCUM

9.1 UcnbiTaHUA

[Mpu MUcCnbITAHUAX NPUHUMAOT BO BHUMAaHWE Bce OLIMOKM UM CTAaTUCTUMECKYHD HeonpeaeneHHOCTb
nameputenoHoro npouecca (cMm. MOK 61040), 1 onacHoCTb YBENUYEHUS 3MUCCUU, WU AerpagaLuio
N3Ny4YeHns B COOTBETCTBUN ¢ Bo3pacToM. OTaenbHbIM Nofib3oBaTeNamM MOryT NoHagobunteca AONONHUTENbHbIE
MenbiTaHns.

NcnbiTaHua Bo BpeMst dYHKLWOHUPOBaAHUSA NCNONb3YHOT, ANS TOro Ytobbl OCYLLECTBUTL KnaccudukaLnio
annapaTypbl. COOTBETCTBYOLWME UCMbITAHUA BO BpeMs PYHKLMOHUPOBAHUSA, TEXHWYECKOTO UM CEPBUCHOIO
obCcnyXMBaHNA TakKe UCMOoNb3YHOT ANs onpeaeneHns TpeboBaHW K 3alLMTHBIM DITOKMPOBKaM, MapKUPOBKaM W
MHpopMaunK Ana nonb3oBaTens. BbllleynomMsaHyTble UCObITAHUA MPOBOAAT NPU Kaxkaom 0OOCHOBaHHO
MPOrHO3MpyemMoM YCnoBUN eAnHUYHOW HeucnpaBHocTWU. OgHako, ecnu 3MUCCUA YMeHbLUaeTca OO0 YPOBHS
Hwke MO3 aBTOMaATUYECKMM M3MEHEeHNe COCTOSIHUA CUCTEMBI 3a BPEMS], B TEYEHWEe KOTOPOro JOCTYI YelloBeKa
K nasepHoMy W3ny4yeHnto oOOCHOBAHHO He MPOrHO3UMpyeTcs, TO Takue HEeMCNpPaBHOCTU He MPUHMMAT BO
BHUMaHWE.

[TpumevaHunaA

1 ABTOMATUYECKOE YMEHbLUEHNE BKIIOYAET (PU3NYECKOE OrpaHNYEHNE 3IMUCCUMN B CBSA3N C 3NIEMEHTHBIMU UIN
CUCTEMHbIMN HapyweHnsamu. Cioga He BKIIOYAaeTCs PyyYHOEe YMEHbLUEHNE UMU MPeKpalleHne 3MUCCUN.

2 Hanpunmep, Oe3onacHoe CKaHWpOBaHME AO0CTATOYHO HAAEXHO NpeaoxpaHnTb OT aMmuccun Bbiwe 103 npwu
YCNOBUMN HEUCNPABHOCTU; OAHAKO 3TO MOXET OblTb AONYCTUMO AN annapaTtypbl, Y KOTOPOW 3KCMO3nUMS NI0AEN Maro-
BEPOSATHA.

3 NMpunemnemble cnocobbl aHanu3a BepoATHOCTU U PUCKA KacaTernbHO HencnpaBHoOCTEW manoxeHo B FMEA
(MOAEenNb HEUCMPABHOCTU U 3PDEKTUBHBIM aHanua), a Takke (cm., Hanpumep, IEC 61508). BepoaTHoCcTHBIN aHanu3
MOXeT ObITb UCMOMNb30BAaH KakK NOMOLb B onpegeneHnn 060CHOBAHHO MPOrHO3UPYEMbIX YCIOBUN €OUHUYHOWN HEWUCTT-
PaBHOCTMW.

4 Knaccnumkauuio yCTaHaBNMBaKT BO BpeMs PYHKUMOHMPOBAHUSA, a ONPaHUYeHUs Ha TEXHUYECKOE ODCIyXUBA-
HWEe 3aBUCAT OT Knacca annapartypsbl.

[Tpy oueHUBaAHUK NPUTOAHOCTU 3aLLUUTHBIX KOXYXOB AN npeaoTBpaLleHUst A0CTyNna YenoBeKa K YPOBHIO
3HEpPrun, COOTBETCTBYOLLEN Knaccy 4, HeobxoaAMMO paccMaTpUBaThk BOSHUKHOBEHME e ANHWUYHON HEUCTPABHOCT
ans Bcex 060CHOBAHHO NPOTrHO3UPYEMbIX UBMEHEHWIA HAanpaBneHus ny4vka. AHanma goMKeH BKoYaTb pacCMOT-
peHNe BO3MOXKXHOCTU BO3HUKHOBEHUS TAKON e AMHUYHON HEUCNPAaBHOCTW, NpUBEAET K BblASNEeHUIO 3Heprn, 4ocTa-
TOYHOW ANs CHUXKEHUS 3aLLUTHBIX CBOWUCTB KOXKYXa UNKW ero paspyLueHus. Hanpumep, ecnn Bo BpeMs yYHKLINOHK-
POBaHUSA U NMPU YCIOBUSIX e ANHUYHOW HENCMNPABHOCTU BMELLATENLCTBO PODOTOTEXHUHYECKNX YCTPOWCTB U APYrnx
yApaBAsIoOLLNX NYYKOM MEXAHU3MOB UITU MPU UCNONb30BAHUKN ONTUYECKUX SNIEMEHTOB UM 3aroTOBOK NpUBEAeT K
nonagaHuto sHeprun HeNocpeacTBEHHO Ha MOBEPXHOCTL 3aLLUTHOIO KOXKyXa, TO A0MKHO ObITb BbINOSIHEHO OAHO
N3 CneayroLLmnX yCroBUIA:

- AVHUYHAS HEUCNPABHOCTL A0SIKHA BbITb UCKNOYEHA NHXKEHEPHBIM YCPEeaHEHUEM U

- MaTepuran Koxyxa Ao/mKeH BblAepXXnBaTb 6e3 agerpagaummn ero 3alUTHbIX CBOMCTB OMAacHYH 3KCMO3ULIUIO
fla3epHOn aHeprum, Nnu

- HEUCNPAaBHOCTL ACMKHA BbITb OOHaApYXXeHa 1 SMUCCUA NAa3epHOro U3nyvYeHus Yepes 3allUTHLIN KOXYX
aomkHa 6bITh NpeaoTBpalleHa, npexae Yem npomsonaeT yxyaleHne ero 3alMTHbIX CBOWCTB.

OueHKka BpeMeHU paboThl 3almnTHOro koxkyxa meHee 30000 ¢, kak TpebyeTtca B IEC 60825-4, He npumeHsieT-
CS1 NpW Knaccudpmkauum annaparypbi.

[TpumevaHunaA

1 MNpegnoxeHne, YTOo KNaccudmkaumsa OomKHa paccmaTpuBaTbesl 663 BMelwaTenbCTBa YeNnoBeKa, MPUHATO MO-
TOM, NO3TOMY 0bBCNegoBaHNE 3aLMTHOIO KOXyXa NOMb30BaTENEM HE NMpeaycMaTpuBaeTCs.

2 OueHKa 3alUTHOro KoOXyxa, KotTopasi NpoBOANTCH YENOBEKOM U Be3 ero BMelwaTensCcTBa, UCNOMb3yeTcs Ans
YCTAHOBIEHUSA YPOBHEN HE30MacHOCTN NN Anst OOHAPYXEHNS NOTEHUNANBHOIO yXyALWEHUS 3alMUTHBLIX CBOUCTB KOXYXA,
KOTOpPOEe MOXET NMPOU3OUTU B pesynbrate HenpeaBuaeHHON HEUCNPAaBHOCTU UM COBOKYIMHOCTU MHOXECTBA HEUCTPaB-
HOCTEN He3aBUCUMO OT Knaccudpumkaumm annapaTtypbl.
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[lonyckatoTcsa aKBMBASIEHTHbIE UCMNbITAHWUS U MPOoLeaypbl.

OnTunyeckne ycunutenu knaccuduuupyoT UCNoNb3oBaHMEM MaKCUMalbHO AOCTUXUMOWM MOSTHON Bbl-
XOAHOW MOLLHOCTU WU SHEPIUN, KOTOPpasa MOXKET BKITOYAaTbh MakCcUMarbHbIA Avana3oH BXOAHOW MOLLHOCTU UMK
3Heprun.

[ PUMMEYWAHWE — B Tex CriyyasdXx, Korga Hen3seCTeH rnpegeri BleO,EI,HOﬁ MOLWHOCTU UITN 3HEePIrn, NCnosib3yroT
MaKCUMallbHYKO MOLWHOCTb UK 3HEPTUIO, ,EI,O6EIBJ'IFI6M}/}O VCUTTUTETEM, ad TAKXe HEO6XO,D,HM)/PO BXOAHYIO MOLWHOCTb WUJITN
SHEPINKO, NMNOIBOJTAKWYHO AOCTUTHYTb 3TOIO COCTOAHUA.

9.2 UamepeHUue nasepHoro U3nyvyeHus

N3mepeHne ypoBHEN NasepHoro nanyyeHns Heobxoanmo ans knaccudurkalmm nasepHon annapaTypsl B
cooTBeTCTBUM € 9.1. B namepeHusax HeT HeobxoaAMMOCTH, eclin don3ndeckue XxapakTepucTUKL N orpaHNYEeHUNs Uc-
TOYHMKa NUTaHWA NTa3epHO annapartypbl UM ee MOHTaX YeTKO COOTBETCTBYHOT onpeaeneHHomMy knaccy. Mamepe-
HUS HeoBXoANMMO NMPOBOANTL NPY CNeayLLMX YCITOBUSAX U NpoLeaypax:

a) NpM YCNOBUSAAX W MeToaAMKax, MNPU KOTOPbIX CYLLEeCTBYHT MakKCcMMalbHble YPOBHW [OOCTYIMHOM
3MUCCUN, B TOM 4YMCNe MNPU BKIHOYEHUU, CTADUNN3NPOBaBLLEMCH U3NYyYEHUU N NPU BbIKITHOYEHNM Na3epHON
annapaTypbl;

b) Npn BCex NONOXEHNAX OpraHoB ynpaBneHUs N yCTaHOBOYHbIX MapamMeTpax, NepeyncrieHHbIX B UHCTPYK-
LIMSIX MO 3KcnnyaTaumm, TEXHUHECKOMY U CEPBUCHOMY ODCIY>KMBaAHMIO B TAKOM COYeTaHWU, Npn KOTOPOM co3aaeT-
CSl MaKCUMarbHbIA YpOBEHb JOCTYMNHOIo U3NyveHusa. MamepsaroT Takke UCrofb3yeMble NPpUHaaneXXHOCTH, KOTo-
pble MOTYT MOBbLICUTbL OMACHOCTb 0ONMy4YeHNs (HanpUMep, KONIMMaTopPbl, KOTOPbIe NOCTaBMATCA U NpeanaratoT-
CA U3roToBUTENEeM A1 UCMoSb30BaHUA ¢ annapaTypon);

[TpumeyaHune— 310 nogpasymeBaeT Nbyto KOHUIrypaumio annapaTtypbl, Kotopas gocturaertcst 6e3 ncnonb-
30BaHNSI MHCTPYMEHTOB UMW YCTAHOBKM DNOKMPOBKW, BKITIOYAs PEerynupoBKy B npouecce MyHKUNOHUPOBAHUS UNU TEXHU-
YeCcKoro obcnyxuBaHma U yCTAHOBKY npeaynpexaeHnn. Hanpumep, Korga onTu4eckue 3rnemMeHTbhl, Takme Kak ounbTpbl,

anpdysHble oTpaXkaTeNu UNKU NWH3bl B ONTUYECKOW YacTU Nas3epHOro nyqka, Moryt nepemewartbca 6e3 npuMmeHeHus

MHCTPYMEHTOB, annaparypa AOIKHa UCNbITbIBATLCA B KOHPUIypaunum Hanbonee onacHoro ypoBHsl. PekomeHgaums naro-
TOBUTENSA HE NepeMeLllaTbh ONTUYECKUE 3NEMEHThI HE O3Ha4YaeT NOHMMXEHUE Knacca NPUHATON Knaccudukaumm. Knaccum-

dbukaumnsa dbasmpyeTcsa Ha MHXEHEPHOW KOHCTPYKUMM annapaTypbl U HE MOXET OCHOBbIBATbLCHA HA COOTBETCTBYIOLWEM
obpase AencTBUs NONb3oBaTeNs;

C) ANs nasepHoW annapaTypbl, He ABNAOLENCSA Na3sepHOW CUCTEMON, MPU NOAKMIOYEHUN K UCTOYHUKY Na-
3€PHOW 3HEPIUK, KOTOPLIN peKoOMeHaYeTCsl U3roOTOBUTENEM Na3epHOoM annapaTypa U KOTOPbIW Bbl3blBAET MaKCK-
ManbHYH 3MUCCUIO AOCTYNHOIo U3Ny4YeHUst annapaTypbl;

d) B ToUKax NpOCTpaHCTBA, K KOTOPbLIM BO3MOXEH AOCTYN NepcoHana BO BpeMsl PyHKUMOHNUPOBaHWA ANS
npoBeaeHUsa N3MepeHn ypoBHEW AOCTYNHOMU SMUCCUK (HanpumMep, ecni Npu PyHKLUNOHUPOBAHUK MOXET MoTpe-
boBaTbCA yaaneHne YacTen 3allUTHOMO KOXKyXa 1 OTKITHYEHME 3aLMTHOMN BNOKUPOBKK, UBMEPEHUS cneayeT Npo-
BOAMTL B TOUKaX, AOCTYMNHbLIX AN1s1 AaHHOW KOHCTPYKLUWK annapaTtypbl);

e) AeTEeKTop N3MepUTENLHOro Npubopa A0SIKEH pacrnofiarateCs U OPUEHTUPOBATLCS TAKUM 00pa3oM, YTOOL
aeTekTupoBaTh U3NTydeHne B MakCUManbHOM CTEMNEHMU;

f) AoMKHbI ObITb CO3AaHblI HEODXOoANMbIE YCINOBUA ANl U3beraHna Unn yctpaHeHUs BINSAHUSI COMYTCTBYIO-
LLIero U3nyveHunst Nnpu UsMepeHun;

g) knaccel 1 n 1M

Knacc 1 npumeHaoT B AnanasoHe anunH BonH oT 180 HM go 1 mMm. Knacc 1M npumeHsaoT B AnanasoHe
anuvH BonH ot 302,5 ao 4000 HMm. Onsa onpeaeneHna OOCTYMHOW 3MUCCUU NMPUMEHSOT ycrnoBuda 1, 2 n 3
(cMm. Tabnunuy 11).

[na ananasoHa anuH BonH ot 302,5 ao 4000 HM, ecnn aocTynHasa aMmuccna meHee N3 knacca 1 npu
yCrnoBuaX 1, 2 U 3, NasepHyto annapaTypy OTHOCAT K Knaccy 1.

Ecnu goctynHaa aMmuccus:

- bonee yem N3 knacca 1 npu ycnosun 1 nnu 2 u

- MeHee YeM N3 knacca 3B npu ycnosun 1 munm 2, n

- MeHee YyeMm 13 knacca 1 npu ycnosum 3,

TO Na3epHyo annapaTypy OTHOCAT K knaccy 1M.
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[TpumevyaHuns

1 ObbIvHO gocTynHas amucens annapatypbl knacca 1M npesbiwaeT N3 knacca 1 npu ycnosun 1 nnn ycnosum 2.
OgHako annaparypy MOXHO KnaccunduuympoBaTb knaccom 1M, korga a1o npeBbilwenne 13 nmeer mecto ana obounx
ycnoeun 1 m 2.

2 [NpnumnHa npuceoenus 19 knacca 3B — npeagen makcmmanbHOU MOLHOCTW, NMPOXoasilen vepe3 OonTUYeCcKUn
npnbop.

Ecnu poctynHasa amuccusa npesbillaeT 3HadeHue, MNO3 ykazaHHyto B Tabnuue 9 ansa knacca 3B, Tak Kak
onpegeneHa c anepTypon AgnameTpom 3,5 MM B HEAOCTYNHOM ANS YenoBeka MecTe, TO A0MKHO ObITb 4aHO A0MNOr-
HUTeNbHOEe NpeaynpeXxaeHne o NoTeHUManbLHOM ONacHOCTU AN KOXK (CM. 5.2).

[TpnmeyaHune— EcnunasepHas annapatypa knacca 1M ¢ CMNbHO pacxoaswmmes Nyykom B utore byget Boiwe
YPOBHS SHEPreTUYECKOW OCBELLEHHOCTU UNU ByaeT OCYWECTBNATBLCH KOHTAKT C UCTOYHMKOM (YCTAHOBKOW BONOKHA), TO
BO3MOMXEH KOXHbIN OXOT;

h) knaccel 2 n 2M

Knaccel 2 1 2M npumeHatoT K gnanasoHy anuvH sBonH oT 400 go 700 Hm. na onpegeneHna AoCTyNHOW
aMUCCUN NpUMeHST ycnosus 1, 2 1 3, cm. Tabnuuy 11.

Ecnu goctynHasa amMuccuUsl NpeBbllLaeT npeaensl, yctaHoBNEeHHbIe TpeboBaHuaMK ans knaccoe 1 n 1M
[cM. nepevncneHne g)], N B TO XXe BpeMs:

- MeHee dYeM O3 knacca 2 npu ycnoBuax 1, 2 U 3, To NasepHyo annapaTtypy OTHOCAT K Knaccy 2.

Ecnu poctynHasa aMuccusl NpeBbllLaeT nNpeaensl, yctaHoBNEeHHble TpeboBaHuaMK ans knaccoe 1 n 1M
[cM. nepevncneHne g)], N B TO XXe BpeMs:

- bonee vyem N3 knacca 2 npu ycnoBusax 1 1 2;

- MeHee YeM 13 knacca 3B npu ycnosmnax 1 n 2,

- MeHee YeM 103 knacca 2 npu ycnosuu 3,

TO JTa3epHyo annapaTypy OTHOCAT K knaccy 2M.

[TpumevaHunaA

1 MNMpnunHa npuceoenuns NS knacca 3B — npeaen makcumanbHOW MOLLHOCTU, MPOXoasilen vepes OnTUYeCKUn
Npndop, N NCKIIOYEHNE BbICOKOIO YPOBHA 3HEPreTUHECKOW OCBELWEHHOCTUN UITN KOHTAKTa C UCTOYHUKOM BONbLUOW pacxo-
OUMOCTH, KOTOPbIU BbI3bIBAET OXOI KOXMW.

2 ObbIMHO gocTyNHAaa aMmucena annapartypbl knacca 2M npesbiwaet N3 knacca 2 npu yenosusix 1 nnun 2. OgHako
annaparypy MOXHoO Knaccuuumposatb kKnaccom 2M, korga 310 npeBbiwenne N3 knacca 2 nmeer mecto ansa obounx
ycnoeun 1 m 2.

Ecnu goctynHas amuccns npesblilaeT 3HaveHne MNA3 knacca 3B, Tak kak onpegeneHa ¢ anepTypoun ana-
MeTpom 3,5 MM B HEAOCTYMHOM /19 YerloBeKa MecTe, TO A0JPKHO ObITh 4aHO ACNONHNTENbHOE NpeaynpeXaeHne
O MOoTeHLUManbHON oNacHOCTK ANs KoXn (cMm. 5.3);

[TpnmevaHune —EcnunnaseprHasa annapatypa knacca 2M ¢ CunbHO pacxogswmmcst My4kom B UTore dbygeT Boiwe
YPOBHS 3SHEPreTU4ECKOW OCBELLEHHOCTU UNKU ByaeT OCYLWECTBNATBCH KOHTAKT C MCTOYHMKOM (YCTAHOBKOW BONOKHA), TO

BO3MOMXEH KOXHbINA OXOT;

1) knaccbl 3R 1 3B

Ecnn ypoBeHb N3nydeHus, onpeaenexHHbin cornacHo 9.3 npu ycnosusix 1, 2 1 3, He bonee NO3 knacca 3R
nnun knacca 3B, To nasepHyto annapartypy oTHOCAT K knaccamMm 3R unu 3B cooTBeTcTBEHHO. CM. TakKe npumMmeva-
H1e K nepBomMy absaly 8.3;

|) knacc 4

Ecnn ypoBeHb U3nydeHud, onpegeneHHbin cornacHo 9.3 U npu ogHOM 13 YCNOBUW: Unn 1, unu 2, nnn 3,
npesblilwaeT A3 anga knacca 3B, To NasepHyto annapaTypy OTHOCAT K Knaccy 4.
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Tabnwuuya 4 — lNpegensl 4OCTYNHOW 3MUCCUN Ans nasepHon annapatypsl knaccos 1 n 1M npu ycnoeun Cg = 12 b

[1nnHa BOJHBI

NnnTenbHOCTL SMUccuun £, ¢

X, HM or 10713 or 107" oT 107 otr107" | o1 18102 or510° | ot 11073 oT 0,35 oT 10 oT 107 ot 103
no 10" no 102 no10~" | no1,810°| no510° | no1102 | 0o 0,35 no 10 no 104 no 103 no 10%
180 — 302.,5 3-1010 B1-m~2 30 ﬂm-m—z
doToxmmmueckas onacHoctb 7,910~ C, Ix .
302,5 — 315 2.4-10% Bt 7,9-107" Cy O
(t>T4)
315 — 400 7.9-10~7 Cq Ik 7.9-10°2 T1x 7.9-10° BT
400 — 450
3.9-103 3.9-10~° C=: BT
5,8:10°Cs Ox | 1,0:t97° Cg Ox 2:10~7 Cg Ox 7-107% -£97° Cg O 3 °
39103 C
450 — 500 ’ 3
I n®
3.9-10% BT
700 — 1050 |5 81072 C,Cs Ok |1,0-1075C, Ce M| 2107 C, CgOx | 71074 -t975 C, Cg O
ANn—4
1050 — 1400 5!8.10—8 C; Ox 10,4'1‘0175 C, Ox 2.10~° Cs C7 Ox 3!5_10_310175 Ce C7 [Ix 3,910 C4 C7 By
1400 — 1500 8-10° BT 8-10~4 x 4.4-1073 {925 102 ¢ OIx
1500 — 1800 8-106 BT 8-10~° Ix 11,8102 {0.7° [Ix
1800 — 2600 8-10° BT 8-10~* [ 4,4-1073 t92° [Ix 102 t [ 1,0:102 Bt
2600 — 4000 8-10% Bt 810~ Iix 4,4-1073 t9% i
4000 — 108 101 B1-m—2 100 56001%:2° Ox-m—2 1000 BT-M~2
k- M2

npu 10713 c.

9 MonpaBoYHbIN KO3IMPULUNEHT 1 eanHuLbl BENMYMH cM. Tabnuuy 10.
> 03 ans amuccumn anutenbHocTHO MeHee 10713 ¢ yecTaHaeBnNuBaoT paBHbIM SKBUBANEHTHON MOLLHOCTU UMY 3HAYEHUIO SHEepreTnyeckon ocseleHHoctu Ma3

¢ B ananasoHe anuvH BonH ot 450 n 500 HM NPUMEHSIOT ABOWHbLIE NPeaensl, 1 AMUCCUS annapartypbl HE AOIMKHA NPeBbIWAaTh Npeaena, ycTaHoBMEHHOro Ans
onpeaeneHHoro Knacca nasepa.

[TpwnmeyaHnune—JlazepHas annapatypa, oTBevawwas TpeboBaHusaM knacca 1, npu COOTBETCTBYIOWMX YCNOBUAX N3MEPEHUN 1 N 2 MOXeT DbITb OnacHa,
KOrga Ucrnonb3yeTcsl ¢ HabnoaaTenbHOW ONTUKOWN, UMEILWEN yBenuyeHue bonee 7, nnn obbektuB anametTpom bonblie, 4yem ykasaHo B tabnuue 11.

1-6¢809 031 L0001
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Tadbnwunua 5— lNpegensl 4OCTYNHOW 3MUCcCUKN AN NasepHon annapartypsl knaccos 1 n 1M B gnanasoHe anuH BonH ot 400 go 1400 um (obnactb peTuHanbHOW

OMacHOCTN): NPOTSXKEHHbIE UCTOYHMKK?: B €. d. €

NnvHa [InntenbHOCTL aMUccun t, ¢
Bf”HHW'fI" or 1013 or 10" oT 1079 ot 1,810°5 oT 51075 ot 10 oT 102 ot 10
’ no 107" no 10~ no 1,810 no 5107 no 10 1o 107 no 10* no 3-10%
400 — 600 HM — peTnHanbHas POTOXMMUNYECKAS
onacHocThd
3,910 C, Ik | 3,910°C, Bt | 3,910°° C; Bt
MNpwv Mnpw Mnpw
400 — 700 | 5,810° Cs Ok | 1,0£975 Ce Ox 2:10~7 Cg Ox 7-10~4 ¢t 0.75 C. Ox Yon = 11 Mpag | Yon = 1,1 £95 Mpaa | von = 110 Mpaa
AND*
400 — 700 HM — peTunHanbHas TennoBast ONacHOCTb
F&N 0_4 CB T2_0’25 BT
(t>T5)
7104 t0.75 G Ox
(t<T5)
7102 C, Cr C T VW (LT
700 — 1050 |5,8-10°° C, Cq x| 1,0t975 C, Cs Ok [2:10~7 C, Cg O 7-10~4 1075 C, Cg IO 4o e Ef> T;g
1050 — 1400 |5,8-10-8 C; C, x| 10,4 975 C4 C- 2:10-8 C¢ C, Ox 3,510 %75 Cq C; x| 7.10-4 1075 C, Cy C- Ik

npu 10~13 ¢.

ornpeaerneHHoro Kriacca.

9 MonpaBo4YHbIW KOIMPPULUNEHT U eanHULbl BENUYMH cM. Tabnuuy 10.
b A3 ans amuccun anutenbHocTHIO MmeHee 10~13 ¢ ycTaHaBnMBaloT paBHbIM 3KBUBANEHTHON MOLLIHOCTU MW 3HAYEHUIO SHEpPreTnyYecKkon oceelweHHocty Mad

4 Vron Yph OTP@HNYeH N3MepPUTENbHBIM YINOM nprema 3,9-1073 C; Ox.
¢ Ecnn ncnonebayioT Bpems akcnoanumm o1 1 ¢ go 10 ¢ B ananasoHe anuvH BonH ot 400 go 484 um anst BMUAMMOro nctovHuka ot 1,5 go 82 mpaa , To0 NpUHUMAIOT

OBOWMHOW npegen hoToOXMMUYeckon onacHoctn 3,9-103 Cs K, yctaHoBneHHbn ansa 1 c.

© B ananasone gnuH BonH o1 450 go 500 HM, NpUMEHAIT ABOUHbIE Npeaenbl, 1 AMUCCUSA annapaTtypbl HE AOMKHA NPeBbIWAaTh Npegena, yCTaHOBNEHHOro Ans

[TpwnmeyaHnne—JlazepHasa annapaTtypa, oTBevarouwas tpebosaHusam knacca 1, npu COOTBETCTBYIOWMX YCNOBUAX N3MEPEHNN 1 N 2 MOXET DObITb ONacHa,
KOrga UCnonb3yeTcsl ¢ HabnaaTenbHOW ONTUKOW, UMEIOLWEN yBenuveHne donee 7, unu obbekTMB anameTpom bornee vyem ykasaHo B Tabnuue 11.

1-6¢809 031 1001
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Tabnwuua 6 — lNpeaensl AOCTYNHOW 3SMUCCUKX ANS NTA3EPHON annapaTypbl KnaccoB 2 n 2M

[InnHa BOMHbI A, HM [INnnTenbHOCTL 3MUccun t, ¢ 3 knacca 2
400 — 700 {<0,25 Takoun xe, kak [103 knacca 1
t> 0,25 CG-'IO‘3 B1*

[TpwumedaHne—JlazepHas annapatypa, kotopasi oTBevaeT TpeboBaHUAM Krnaccudunkaumm, Kak Knace 2
Ha OCHOBE MU3MepPEeHUn no ycrnosusim 1 n 2, MoxeT BbITb OnacHa, Korga ucnonb3yetcsa ¢ HabnwoaartenbHOW ONTUKOW
nMerLLen ygenuyeHmne donbwe 7 nnm gnametpbl aneptyp Oonblue yka3aHHbIX B Tabnvue 11.

* [TonpaBo4HbIN KO3IMDOPUUMEHT U eanHULbl BENWMYMH cMm. Tabnuuy 10.
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Tabnwuua 7 — [Npegensl gOCTYyNHOW aMuccnn ans nasepHon annapartypel knacca 3R n Cg = 1% b,

NnntenbHOCTL 3MUCCUn t, ¢
[1nnHa BOJIHbI
% HM or107% 010" | or10po10®| OT107 | o110 | orq 8495 | 075107 | o1 1107 | 610350010 | or10p0 10° | or 10° oo 3107
po10™" [no1,810°| ,4554905 | Ro1-10° o 0,35
180 — 302,5 1,5:10" B1-m—2 150 Ox-m2
PoTOXMMUNYECKAA OMNacHOCTb
302,5 — 315 4,0:10° C, Ox
(t>T4)°
1,2-10° BT 4,0-107° Cor Ik
Tennoeast onacHocTb(f < T4)°
4,0-10°° C; Ox
4,0:10°° C, Ox
315 — 400 4,0-10~% Ix 4,0-107° BT
5,0:1073 BT
400 — 700 (t>0,25 c)
2,9-108 Ox 5,0-975 x 1-10~6 O 5,010 BT
2 2 2 (f< 0,25 c)
3,5:1073 {0:7°
_ 2 9.10-8 C 5 (0-£0.75 ¢ 1.10-6 ¢ 3,5:1073 - {075 C, Ox
700 1050 \ 4 X , 4 LK 4 LK 20108 C, C, BT
1050 — 1400| 29107 C; Ox | 52:t%/°> C; Ox 1-107° C; Ox 1,8:1072 - 197 C, Ox
1400 — 1500 4-10° BT 4 1072 Ox 2,2:107%:t92° Ix 51072 t Ox
1500 — 1800 4-107 Bt 4-1072 Ox 9-10-2-t0.75 [ 5 0-10-2 BT
1800 — 2600 4-108 BT 4 -10-3 Ox 2,2:1072 925 [ 51072 ¢ Ix
2600 — 4000 4-10° BT 4-10~4 2.2 1072 {925 Ik
4000 — 108 5.101 Br-m—2 500 [x-m—2 2,8:10% - t92° k-m—2 5 000 BT - M2
9 MonpaBo4HbIN KOIDDULMEHT U eanHNL bl namepenHust, cm. Tabnuuy 10.
b 103 ans amMucenn anuTensHocThio MeHee 10~13 ¢ yecTaHaBnMBaloT paBHLIM SKBUBANEHTHON MOLWHOCTU UMW 3HAYEHNIO 3HEePreTu4eckon ocselweHHocTy MNAd
npu 10713 ¢.
¢ [1ns1 NOBTOPAIOWMXCHA MMNYNbCOB B YO® nasepax HU OAWH U3 UMMNYNbCOB HE AOJKEH MPEBbIWATh NpeaenbHOe 3HaYeHue.
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Tabnwuuya 8—llpeagensl AOCTYNHOW 3MUCCUK ANSA NasepHoOn npogykumm knacca 3R B ananasone gnud BornH ot 400 ao 1400 Hm (obnactb peTUHanbHOW ONacHOCTN):
NPOTSXKEHHbIE UCTOYHWKN®: P

[NnnTenbHOCTL 3MUCCUN £, C

[1NMHAa BOJIHLI
A, HM or 10713 or 107" oT 107° ot 107/ oT 1,810 | o1 510> | o1 110> ot 0,35 oT 10 ot 10°
no 107" no 102 no10”’ | po1,810°| po510™ | no11023 | po0,35 no 10 no 10° no 3-10°

5,0-10~3 Cg BT
(£> 0,25 c)
400 — 700 |2,9108 Cs x| 5,0 975 Cs O 1-10-6 Cg M 5,0-10~3 Cg BT
(£< 0,25 c)

3,5-10-3 ¢0.75 Gy [

3,5'10_3 C4 CG C7 T2_0’25 BT
(t>T5)

3,510 %> C, Cs Ox

700 — 1050 | 2,9-108 C, Cs Ox| 5,0t975C, Cs Ox|  1-10°6 C, Ce O
(£< To)

3,5-1073 {9.75C, Cyx C, X

1050 — 1400 | 2,9-10~7 C¢ C, Ox| 52 t975 Cy C, Ox 1:10™ Cg C7 A 1,8:1072 97> Cg C7 I 5,0-10~2 BT

9 [NonpaBo4HbIE MHOXUTENU U €anHULLI BENWMYNH cM. Tabnuuy 10.
b A3 gns amucenn anutenbHOCTEIO MeHee 1073 ¢ AomKHbl BbiTh YCTaHOBMEHbI PaBHBIMU 3KBUBANEHTHON MOLLHOCTM UMM SHEPTreTUHECKON OCBELLLEHHOCTY

npegenos M3 npu 1073 c.

1-6¢809 031 L0001
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Tabnwnya 9— lNpegensl AOCTYNHON 3MUCCUN OANS NA3EpHON annapaTypbl knacca 3B

NnntenbHOCTL aMmuccum f, ¢
[INnnHa BOMHbI A, HM

<1077 10~ no 0,25 0.25 no 3-10%
180 — 302.5 3,8-10° BT 3.8-104 I1>¢ 15-10=5 BT
302,5 — 315 1.25-104 C, Bt 1.25-10~° Co Ix 5-10~° Co, Bt
315 — 400 1,25-108 BT 0,125 Ik
400 — 700 3-107 BT 0,03 [k ana t < 0,06 ¢
0,5Branat>0,06c
0,5 BT
{00 — 1050 3-107 C4 BT 0,03 C, Oxpnat<0,06 C4 cC
0,5Branat=>0,06 C4cC
1050 — 1400 1,5-10% BT 0,15 Ik
1400 — 10° 1,25-108 BT 0,125 Ik

[TonpaBoOYHbIN KOIPDULMEHT N eAnHULLI BENUYMH cM. Tabnnuy 10.

[TonpaBoYHble koapdununeHTol C, — C, 1 TOUKK NpepbiBaHna T, 1 T,, ncnonbsyemble B Tabnuuyax 4—9,
onpeaenstoT U3 NpuBeaeHHbLIX BelpaXkeHu (cMm. Tabnuuy 10).

Tadbnwunua 10 — NonpaBoYvHble KOIDDULMEHTBI U TOUKU NMPepbiBAHUA AN ncnonb3osaHus B pacyetax a3 n MA3

[TapameTp CnekrpanbHbIM AUMana3oH, HM
C,=5,6-103-10.25 OT 180 go 400
T, =100:84-295) .10-15 ¢ Ot 302,5 go 315
C, = 30 Ot 180 go 302,5
C, = 100:2A - 295) Ot 302,5 go 315

T2 = 10-10l{c — o min)/88,5] ~a

T, =10 c gna o < 1,5 mpag OT 400 go 1400

T> =100 c gna o <100 mpag

C3=1,0 OT 400 po 450
C, = 100:02(2 —450) Ot 450 po 600
C,4 = 100:002(# —700) Ot 700 go 1050
Cs=5,0 OT 1050 go 1400
C.=N142 OT1 400 go 10°
Cg =1 OT 180 go 400 u ot 400 go 108

Co =1 4N5 00 < Uy’

Cq = 0 /Omin ANA Opin < 00 < Oy’ Ot 400 go 1400

CG = Umax /amin = 66,7 gna o > amaxb’ c
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OkoHyaHue mabnuubi 10

[TapameTp CnekTpanbHbIM OMana3oH, HM
C;,=1,0 Ot 700 go 1150
C, = 100.018(2 - 1150 Ot 1150 go 1200
C-=28,0 OT1 1200 go 1400

Umin = 1,5 Mpan

Omax = 100 mpapg

N — Yuncno mmnynbcoB, cogepXalmxca Mmexay npuHMMaemMbeIMmn anutensHoCcTsMKU [em. 8.3, nepeuncnenue f)
N NyHKT A.3, npunoxenmsa A)

A Cs NPUMEHSAIOT TONBKO NPU OANMTENBHOCTU MMNYNbCOB Kopode 0,25 c.

b Cq NMPUMEHAIOT TOMBKO K UMMYMbCHBIM Na3epam M HEenpepbiBHbIM Nlazepam Ansi TennoBbIX PeTUHANbHbIX
npeaenos.

¢ MakcumarnbHoe orpaHuyeHve yrna npuemMa Yy, 4OMKHO OblTb PaBHO Oy, [HO CM. 8.4, nepeuncneHve d)].

[TpnmeyvyaHwms:
1 — Bce 310 cBuagetenscTByeT 06 adhdekTax ans sKCno3anumm meHee 10~ ¢ ans ANuH BonH MeHble 400 HM ©

bonbwe 1400 um. MNA33 ansa sTnx ANUMTENBHOCTEN 3MUCCUN N ATNTUH BOINH OCYLLECTBIAIOTCH pacHeTOM 3KBMBATEHTHOM
MOLLHOCTWN N3NYYEHUA NN BHEPrEeTUYECKON OCBELEHHOCTN OT MOLHOCTN U3NYy4YEHUA WU SHEPrETUYECKON 3KCIMO3N-
UK npumenuTensHo k 1072 ¢ ana anvH BonH meHbwe 400 HM 1 6onbwe 1400 HMm.

2 — Cm. Tabnmuy 11 ansa aneptypHbIX gnaddpparm n tabnuuy A.4 (npunoxenne A) anst orpaHU4YNBaOLWLNX anepTyp.

3 — B cdhopmynax tabnuy 4 — 9 n B npumedaHnax AnNvHbl BONH CrieayeT BoblpaXaTb B HAHOMETpaXx, ANUTENb-
HOCTb 3MMUCCUU [ B CEKYHOAX U o0 — B MUNnMpagnaHax. ,

4 — na anntenbHOCTEN 3MUCCUK, KOTOPbIE NEXaT Ha rpaHmuax BpemeHHbiX obnacten (Hanpumep, 10 ¢), B
Tabnuuax 4 — 9 NPUMEHSIIOT HAUMEHbLLMW Npeaen. Tam, rge UCnonb3yeTcsd CUMBOI «<», 3TO 03HAYAET MEHbLUE UMK
PaBHO.

9.3 NleomMmeTpuUa NaMepeHU

9.3.1 O6WwmMe nonoxeHun

Tpn ycnoBus N3amepeHn pekoMmeHayeTca Ang onpeaeneHna goCTynHoOM sMUCcCcun. YecnoBus 1 U 2 npuMeHs-
0T Ha ANUHAaX BOJIH, rae onTuyeckmne npucnocobneHna anga HabnogeHns yBenmyMBatoT onacHOCTh. Ycnosue 1
cneayet NPUMEHSATb K KONNMMUPOBaHHBIM NMy4vKaMm, rge Teneckonsl 1 OUHOKIN yBENUYMBAIOT ONACHOCTh, a YCIo-
BUe 2 crneayeT NpUMEHSITb K UCTOUHUKAM € D0ONbLUIOW BbIXOAHOW pacXoauMOCTbIO, KOraa UCNOMb3YHOT MUKPOCKO-
Nbl, YBeNUYMTENbHbIE CTEKNA W rMa3Hble Nynbl, KOTopble YBeNMUYMBaOT ONMaCHOCTb. YCNoBUe 3 NPUMEHAIOT AN
HEBOOPYKEHHOTO rnasa. Ycnosue 3 cneayeT NpUMeHsiTb Npyu NaMmepeHmnimm MoLLHOCTK 1 3Heprun Habnogaemoro
na3epHOro N3nydeHus.

[Tpn n3amepeHusix cnegyeT NPUMEHATL HaNbOoNbLLWE OrpaHNYEHUs, OTMEYEHHbIE B MPUHATLIX yCroBUaX. Ecnn
HanbosbLUWe OrpaHUYEHUSI HEQYEBUAOHbI, TO NPUHUMAaEMBbIE YCITOBUSA CrieayeT paccHUTbIBaTh.

[TprMeHaAT cnegytole cXxemMbl BbIMUCIIEHUN:

a) YNpoLleHHbIN MeToa (Mo YMOonYaHUIo), rae 3apaHee ycTaHOBNEeHHbIe UCNbITaHWA Oanga Knaccudpukaunmy
NPoBOAAT Ha PUKCUPOBAHHOM PACCTOSAHUM OTHOCUTESIbHO BblIOpaHHOM TOUKK. NSt 3TUX yNPOLLEHHbIX BbIYUCNEHNI
HET HeobXxoAMMOCTW onpeaendaTh YrioBoW pasmMep BUANMOIo UCTOYHMKA, Tak Kak Cg (cM. Tabnuuy 10) npuHUMaltoT
paBHbIM 1.

b) lna nanydyeHuns c anMHamMmu BONH B gnanasoHe petuHansHoW onacHocT oT 400 go 1400 HMm, korga MNA4S
YMHOXa0T Ha napameTp Cg ¢ ApyrMM AnamMeTpoM, Yem 1 ans NpoTsKEHHOro UCTOMHUKA. DTO HEODX0AMMO, YTOOLI
OLEeHUTb Kracc annapatypsbl (T. e. cpaBHUTL 3Ha4YeHWUe AOCTYNMHOM 3MUCCUN ¢ cooTBeTCTBYOWMM [103) npu
Hanbdonee onacHOM NONoXXeHWUK B nyuke. BTopo metoa Ans NpoTsXKEHHOro UCTOYHUKA Boniee YCNOXKHEHHbIN, YEM
MeTod OLEHKW Mo yMOo4YaHUIo B MepedncneHn a), Yto No3BoNdeT TouHee onpeaennTb 3HadyeHne AoCTYNHOW
SMUCCUI.

[TpnumedvaHnune — Bo MHOrMX crniydasix Hanbornee onacHoe nonoXeHne Haxoautcst He Ha paccTostHuK 100 mm
OT TOYKM OTCHETA, KOTOPOE UCNONb3YETCH A1 OCHOBHOIO M3MEPEHUs], a Ha ropasngo dbonbwem paccrosHun. Onpepaerne-
HUE YIMOBOro pasmMmepa BUAUMMOro UCTOYHMKA Ha paccTosiHum 100 mm OT ToYkKM oTcueTa ByaeT B 3TOM Cryvae NCXO4HbIM
nna MNaa, kotopein npesocxoant MO39, onpegeneHHbin Npn Hanbonee onacHOM MONOXEHUMN.

Ecnn ynpolleHHble pe3ynsTtaThl OUEHKM (Mo YMon4aHuio) NpUBoaAT K OXXKKMaaeMoMy Knaccy, To HeT Heobxo-
OMMOCTI BbINMOSTHATL OLLEHOYHbIE NpoLeaypbl B MONHOM ob6beme Ans NpoTsHKeHHOro UcTovHMKa (cMm. 9.3.2) gaxe
He CMOTPS Ha TO, YTO AENCTBUTENbHbIA NCTOYHUK MOXKET ObITb MPOTSXKEHHbIM 1 AeNCTBYOWMUIA KoaddunumeHT Cq
oyaeT 6onbLue 1, n Hanbonee onacHoe NONOXEHNe OTNMYaeTCsa OT NOMOXKEHNS, yKasaHHoro B Tabnumue 11.
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[TpunmedaHMne — Ecnu nctodHnk npeacraensietr cobon BapbepHbIN NasepHbIU ANo4 Un eCrn NCNyCcKaeTcs
XOPOLO KONMUMUPOBAHHLIA NYYOK, TO OObIYHO MPUMEHSIIOT OAWNH U3 YNPOLWEHHbBIX METOAOB OUEHKM (N0 YMOMNYaHUIo), T. €.
annaparypa paBHOUEHHA MO pe3ynbrataM MPOTSKEHHONO UCTOYHMKA, MONyYeHHbIM, Kak onncaHo B 9.3.3.

9.3.2 OueHka no ymon4yaHur (ynpoLweHHbIU MeToa)

PaccTtosaHust, npuBeaeHHble B Tabnuue 11, NpUMEHS0T N0 YMOIYaHUIo NpuY ynpoLLeHHOM MeToae:!

- OIS UICTOYHUKOB ¢ AnnHamMm BoJ1H meHee 400 HM 1 6onee 1400 HM nnu

- ecnu MHOXUTeNb Cg paBeH 1 nnu

- AN POTOXMMUNYECKOrO PETUHANBHOO Npeaena npn s3HavYeHusIX BpemeHHoOn 6asbl 6oniee 100 ¢, korga nsme-
psAeMbIV yron npuema He orpaHnymBaeTtcs (T. €., Mo KpaluHen Mepe, He MeHbLUe YrioBoro pasmepa BMAUMOro
MCTOYHKMKA),

- ANA Apyrux npeaenos, KOTopble He ABNATCA HU POTOXUMUYECKUMU, HU TENNTOBLIMU (T. €. He 3aBUCAT OT
Cg) peTUHaNLHbIMKU Npegenamu (Takne kak [N43 knacca 3B).

PaccTosaHUS, ykaszaHHble B Tabnuue 11, onpeaenstoTcs, Kak pacCTosiHUE OT BbIOpaHHOro nosfioXXeHns Tab-
nuel 12.

Tabnwua 11 — OduameTtpbl UBMEPUTENBHLIX ANEPTYP U PACCTOAHUIN AN OLUEHKU MO YMOMYaHMIO (YNPOLWEHHbIN METOA)

Ycnoeue 1 YcnoBue 2 Ycnosue 1
[pumeHAlT K KonnumupoBaHHoMY | [pumeHsaoT K pacxogawemy | NpuMeHSaT K ONpeaeneHuto 3HepreTu-
NMHa BOSHbI Ny4Ky, KOrga teneckon unu Ny4vKy, KOrga yBenuymnTenb- YECKOW OCBELLEHHOCTM Npu Habnwae-
M | BUHOKNb YBENUYUBAIOT OMACHOCTL Hble CTEeKNna, MUKPOCKOMbI HUWU My4Ka HEBOOPY)XEHHbIM FMNAa30oM
YBEJNINYUBAKT OMACHOCTL
AnepTypHas Pacctosinme, | ANEPTYPHAA | paceroanne, | ANEPTYPHAA AuapparMal | paeerosnne,
onadgpparma, " M anadgparma, M M orpaHu4mMBatoLlas o I
MM M M anepTypa
< 302,5 — — — — 1 0
> 302,5 — 400 25 2000 [4 70 1 100
> 400 — 1400 50 2000 [4 70 I4 100
7% 2000 I4 70 1onat<0,35¢ 100
> 1400 — 4000 | ycnoewe 3 1,538 0,35< t <10c
3,50naf=10c
> 4000 — 10° — — — — 1anat<0,35¢ 0
1,5t3/8 0,35< t <10c
3.5anat>210c
> 10° — 10° — — — — 11 0
[TpumeyaHune— OnucaHHbIE HNXE «YCIOBUSAY, coaepXalme TUNMMYHbIE Criydau, AaHbl A5 CrpaBKku N He
ABMAKTCA UCKNMIOYUTENBHbBIMMN.

Tadbnwuya 12 — BbibpaHHblie TOYKU

Tun annapartypsbl BeibpaHHaa Toudka

[TonynpoeogHukoBble wmanydatenun (CHLH, nasepHble guoabl, cBepx- | Pnanyeckoe pacnonoxXeHne anemMeHTa
NMIOMUHECUEHTHbIE ANOAabl)

CkaHnpyemas aMmuccus (BKMo4vasi CKaHUpyemble NUHEWHbIE nasepsbl) | BepwmnHa ckaHnpoBaHus (To4Yka BpalweHus
CKaHUPYIOLLETrO Mny4Ka)

IlnHenHbIN Nasep dokanbHasa Touka (BEpLUMHA Beepa yrnoB)
Bbixoa BONOKHA KoHey BOIOKHa
[TonHocTbO Anddy3HbIE NCTOHHUKN [loBepXHOCTb paccenBaTens
Opyrve Y3K0oe MeCTO nydka
[TpnmeyaHnune— Ecnn BoIDpaHHaa ToUKa pacnonoXeHa BHYTPU 3aWMTHOMO KOXyxXa (T.e. HEQOCTYNHA) WU

PacCTOSHUE OT 3aKPbITOW TOYKM AOCTYyNa YenoBeka bonblie, YeM U3MEPEHHOE PacCTosIHME, YKazaHHoe B Tabnuue 11,
TO N3MEPEHUS BbINOMHAKT OT 3aKPbITON TOYKM JOCTyNa YenoBekKa.
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9.3.3 YcnoBusA pacyeTa NpoTsXXeHHbIX UCTOYHUKOB

Ona onuH BonH gnanasoHa peTuHanbHoW onacHocTu (400—1400 HM) gocTynHyto smuccuio 1 M43 npu
Knaccudpmkauum cnegyetT onpeaensTb Npyu Hanbonee onacHOM NOJIOKEHUN:

- Korga Bblbupatot 3HadveHne Cg bonblue eanHnubl ans onpegenerdua N3 nnu

- Korga npeaenbHbIA Yron npuemMa BelbupaeTtcs Anst onpegeneHns 4oCTyNHOM 3MUCCUN NPU CPaBHEHUU C
POTOXUMUYECKUMU PETUHANBHBIMU NpeaenamMu.

HoctynHyto amuccuto 1 NO3 onpenensitoT COBMECTHO (T. €. OHU SIBMSIOTCS NapHbIMU 3HAYEHUAMU ) B pasHbIX
MONOXEHUAX BHYTPU Ny4dKa, N 3HAYeHUSA, NOSTy4eHHbIe NpU Hanbonee onacHOM NMosIoXKeHUN, UCNOMb3YIOTCH OS]
yCTaHOBEHNA Knacca annapaTypbl. 3TO nNpegnofaraet, YTo A0CTYNHYH 3MUCCUIO (KOTOopYio cpaBHUBatoT ¢ [143)
1 MNA3 onpegensaoT B HEKOTOPOM MNONMOXEHUU BHYTPU NydKa, T. €. YINTOBOW pasMep BUOAMMOIo UCTOYHUKA o (A
cnepoBatenbHo Cg) onpeaensitoT B NOMNOXKEHUN anepTypHOW gnadyparmMel, UTO UCMOSNb3YeTCs, YTOObI YCTAHOBUTL
OOCTYMHYH 3MUCCUIO.

[TpumevaHuna
1 B cnyvae, rge pacxognmMmocTb NasepHoro ny4vka meHee dyem 1,5 mpag, yrnoson pasmep BUAUMOIO UCTOYHUKA O

COOTBETCTBYET Umin U ONPeaeneHne AoCTyNHONW 3MUCCUN MOXET ObiTb BbINOMHEHO COrNacHoO yCrnoBUSM, YKa3aHHbIM B
9.3.1.
2 Ecnn nctovHnk gnpdysHbin, HanpumMmep nasepHbin Ny4vok nagaet Ha andpdpy3HO NPONycKalowyo MnnocKoCThb,

NOBEPXHOCTb CHUTAKT AN PY30POM N paccMaTpPUBaIOT KaK NONOXEHNE BUAMMOIO NMCTOYHUKA, KOTOPbLIN UCMYCKAET U3ny-
YyeHne gndhdPy3HO, U MOXHO onpeaensiTe YrnoBOW pasmep BUAMMOro nctovHuka [cm. 8.3, nepeuncnexue d)] ans pacyera
HEepaBHOMEPHOCTU 06pa3LOB.

3 B HeKoTopbiX Bonee CNOXHbIX COYMETAHUAX C MHOXECTBOM MCTOYHUKOB UMMM MHOXECTBOM (DOKaINbHbIX TOYeK
BO3MOXHO MPUMEHATL Bonee CNOXHYI0 TEXHUKY, TAKYIO KaK TPACCUPOBKA Iy4YeEN.

a) [lnameTpbl anepTypsbl

Ycnosua 1 U 3 oAuHaKOBO MOAXOAAT Kak Ans onpegeneHuUa gocTynHoU aMUCCUK, Tak U Ang YrioBOro
pasmMepa BUOAMMOTO NUCTOYHMKA (0Da N3 KOTOPbLIX AOSKHbI OnpeaenaTbes Npu Hanbdonee onacHOM NOMOXEHWN B
nyyke). MNpwn aTomMm anepTypHble Anadparmel U MUHUManNbLHOE N3MepPSIEMOe PacCTOsAHWE, KaK YKa3blBaeTCs B Ta0-
nuue 11, AomkHbl ObITb UCMOMNBE30BAaHbI (CM. PUCYHKN 3 U 4).

VrroBoi pazMep Kpyrnasa aneptypHas avadgparma
BAVIMOTO UCTOYHMKA
Yron npuema NMuH3a Kpyrnbln orpaHuanTens Nors

Buavumbin
NCTOYHUK

Pabodyas nnowanb
OeTekTopa

3amepsaemoe PaccTosiHue
paccTosHWe r 00 usocobpaxeHuns

PucyHok 3 — VamepeHne ¢ orpaHnyeHmnem yrna npuema nytem cos3gaHus n3odpaxeHnst BUAUMMOro MCTOYHUKA
B NNOCKOCTU MOMNEBON Anadparmol
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Kpyribi orpaHudUTENDb Nong

Kpyrnas anepTtypHas guadparma

NCTOUHUK Yron npuema

T #

PabGoyaqa nnowaab
NeTeKkTopa

N3mepsaemoe
paccTosiHne r

[ PUMEYaHWNE — YcTaHOBKa He NMPUMEHAETCH, KOIAda BH,EI,HMbIﬁ NCTOYHUK HE O0OCTVYIEH.

PucyHok 4 — amepeHne ¢ orpaHnyveHnem yrrna npmemMa nyTem pasmeLlleHns KPyrion anepTypbl Nnn Macku
(CNY>XUT B KA4eCTBE NOMNeBon gnadparmel) B HENOCPEACTBEHHOW BNMU30CTU C BUAUMBIM UCTOYHUKOM

[1na ycnoeua 2 onpegeneHne AoCTyNHOWM 3MUCCUN, a TakKe YIITOBOro pasmepa BUOUMOro UCTOUHKMKA NMpu-
MEHSOT NMONOXUTENbHYIO JTMH3Y L1 ¢ pOKYCHBLIM pacCToAHMEM 35 MM 1 anepTypy AnaMeTpoM 7/ MM, pasmeLl,eH-
HYI0 (CM. PUCYHOK 5) Ha pacCTOAHUM 35 MM OT BblIOpaHHOM TOUKM, AaHHON B Tabnuue 12. AneptypHaga gnadgpparma
Ons onpegeneHusa 4oCTYNMHON 3MUCCUA, paBHO Kak U ANa onpeaeneHnsa yrinoBoro pasmepa BuanMoro UCTOYHUKA,
OOMKHa ObITh pasmelleHa Ha paccTtosHUK 100 MM OT NKUH3LI L1, 1 AnameTp aTou anepTypHO Anadoparmel AOMKEH
COCTaBNATb 3,5 MM.

[MTpunmeyaHnwue—IJlnH3a L1 npeacrtaenser cobon yBenuunutTenbHoOe CTEKIO ¢ yBenudeHnem 7. Korga pacxoas-
LLIMNCHA UCTOYHUK NMOMELLEH B (POKAINBbHYIO TOYKY NIMH3bI, U3NYy4YEeHWE CTAHOBUTCS NapanmnenbHbIM, N TAaKOE NMpeBpalleHne
BO34ENCTBYET KAk Ha AOCTYMHYIO 3MUCCUIO, OnpeaensaemMylo ¢ anepTypHoOu gnagparmoun, Tak u yrnoBoun pasmep Bugnmoro
NCTOYHUKA. TaK Kak BCE PacCTOSAHUS (PUKCUPOBAaHbI, TO ANSA YCIOBUA 2 HET HEODXOAMMOCTU MAEHTUMOUUNPOBATL HANDO-
nee onacHoe rnonoXeHwue.

AnepTypHas anagparma 3,5 MM
Aneprtypa 7/ MM

L1 f=35mm
- - -—3,5 MM
PaguomeTtp
35 MM 100 mm
- et B o

AnepTtypHasa gnagpparma 3,5 mm

Aneptypa 7 MM L1 f =35 mMm
NCTOUHUK:;
BOJTOKHO - - -—3,9 MM
35 Mm 100 mm
i r o I o -

o
o
HEDEMGHHBFI BeJIMYUHA /

MUHUMU3NPYIOLWAA YITIOBOW
pasmep n3odbpakeHusn

NCTOMHWK:
BOJTOKHO

PUcyHOK 5 — QkcnepmMmeHTanbHasa ycTaHOBKa Ansl onpeaeneHns JOCTYNHOW 3MUCCUK (BBEPXY) M YIMOBOIro pasmepa
BUWOMMOIO UCTOYHUKA (BHMU3Y) NPU YCIOBUN 2, KOrAa UCTOYHUK CHMTAETCH MPOTAXEHHBIM (T.€. HE UCNONb3YIOT YNPOLWEH-
HYIO OLEHKY, METOA NO YMOMYaHUIO)

38



FOCT IEC 60825-1—2013

b) Yron npuema

Yron npnema onpeaensarwT OTHOLLEeHNeM AaMeTpa orpaHMduBaroLLen anadgpparmel M pacCToOAHUEM MexXay
aTon AgnadparMoin 1 NUH30W (paccTosiHne U30bpaXkeHKUs1) (CM. PUCYHOK 3) U OTHOLLEHWUEM AMamMeTpa orpaHnym-
BaloLLen gnadgpparmel U paccTosAHUEM MeXay NCTOUYHWUKOM N MPUEeMHUKOM (M3MepseMoe paccTodHUE) (CM. PUCY-
Hok 4). B pacyeT nprvHUMarTCA NOTeEpU, 0OYCNOBMNEHHbIE NTMH3AMMU,

[ns ycnosuin 2 n 3 yron npuema, onpeaensitol i ypoBeHb AOCTYNMHOW SMUCCUN, OOJTKEH ObITb YCTAHOB-
fleH B COOTBETCTBUU C TpeboBaHUAMUN HMXKeNpUBeaAeHHbIX nepevncneHnia 1) n 2). na ycnosua 1 yron npuema
onpegensoT AeneHnemM sHavyeHUW, AaHHbIX B nepedncneHmsax 1) n 2), Ha KoadppuumneHT 7.

1) @oTOXMMUYECKUE peTUHANBHbIE npeaens

[na namepeHUa NCTOYHUKOB U AanbHEeWLWNX BblYUcneHUU poToxummdecknx npegenoB (400 — 600 Hm)
OrpaHN4YMBaIOTCA YIIIOM NpUema Y, AaHHbIM B Tabnuue 13

Tabnwuua 13 — lNpeaencHbiv yron npuema Ypp,.

ONUTenbHOCTE 3MUCCUU, C Yon ANA ycnosua 1, mpag Ypn 419 YCnosun 2 n 3, mpap,
10 < £< 100 1,57 11
100 < t<10* 0,16-105 1.1-£0.5
10% <t < 3-107 16 110

Ecnu yrnosoit pasmep WCTOYHUMKa o BonblUe, YeM yKasaHHbIA NpedenbHbIA yron npuema vy,,, To Yron
npuema Byaet He Bonblle, YeM 3HaYeHue, ykasaHHoe Ans Y,,. ECnv yrnosoi pasmep CTOYHMKA oL MEHbLLE, Yem
yKasaHHbIN NpeAenbHbIA yron npremMa Yy, To yron nprema byaet nonHoCTbLI0 0XBaTbiBaTb UCTOUHMK, U HET HEOO-
XOAVMOCTU NMPUHUMATL €ro Bo BHUMaHwe (T. . yron npuema He 6yaert orpaHMYnBaTbLCA 3HAYEHUEM Yyp).

[MpumedaHwune— [na namepeHns yrma NCTOYHUKOB, KOrAa o < Yy, HET HEOOXOAMMOCTU B CrneunarbHbIX
N3MEPEHNSX XOPOLLO N3BECTHOroO yrna npuema. Ytobbl nony4nTb onpeaeneHHbIn yron npuemMma, MOXHO onpegennTb Unm

N300paxXeHne WUCTOYHMKA Ha nocnegHen aunadpparme unm MackmMpoBaHME UCTOYHUKA — CM. PUCYHKM 3 N 4 COOTBET-
CTBEHHO.

2) Bce gpyrue petuHaneHble npegens

[1na namepeHus nanyvyeHna y4nTbIBaOT HE TONBLKO POTOXUMUYECKUE, HO 1 Apyrie orpaHUYeHud, yron rnpm-
emMa JOJKeH NOJIHOCTLH OXBaTbIBATh UCTOUHUK (TO €CThb YroS1 NpruemMa AoSKeH ObITh, Mo KpanHew Mepe, Takoro Xe
pasMepa, Kak yrnoBon pasmep UCToYHUKa o). OgHaKo, eCcrin o > Ohay, NPedenbHbIV Yron rnpuemMa paBeH Oy
(100 mpag). B npeagenax gunanasoHa anuH BonH o1 400 ao 1400 HM npu oLeHKe BUAMMOTO UCTOYHKMKA, KOTOPLIW
COCTOUT N3 MHOXXECTBA TOoYeK, Yron npuemMa MeHdeTcs B AnanasoHe o, < V< Oqax [CM. 8.3, NepedncrieHne d)].
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[MpunoxeHwne A
(cnpaBo4HOe)

3Ha4YeHUuda MakcuMarnbHoO .D,OI'IYCTMMOﬁ JKCNo3nuunun

A.1 Obwne samevaHunNA

[1A3 obbivHO aABNsAOTCA Npou3dBoaHbiMu oT MA3. MIAS BKMYeHbl B AaHHOE nMpunoXxeHue, 4YTobbl obecnevnTb
N3roTOBUTENEN AOMNOMNHUTENBHON MHMOPMaLUMENn, KoOTopass MOXET NOMOYb B Pa3BUTUM HanpaBneHun HesonacHocTy,
CBSI3aHHbIX C npeanonaragemMmbliM UCMONb30BaHUEM UX NMPOoAyKUMK (Hanpumep, onpegenenmne HOIP).

[TpumMmedaHwune— YNPOLWEHHbIE BblMUCNEHUA MOryT 3Ha4nTenbHO 3anHn3ntb HOIP. Hanpumep, korga nasepHas
anepTtypa pacnonoxeHa no3agn 60MNbLWOW 30HbI, KOrga MMEETCH BHELLHEE CYXEHME MNydka WUMu Kkorga npodunb nydka
Takon, 4YTO MOLWHOCTb, NPOXoAsiWas Yepes anepTypy, 3aHWXaeTcs, Unu Korga npeanonaraertcs [ayccoB npodunb nydka.
B taknx cny4yasax obbivHO nonesHo onpegenute HOIP namepenHunsamu.

3HadveHus ypoeHen M3, koTopble cogepXXaTtcsa B HACTOALWEM cTaHAapTe, aganTupoBaHbl K 3HAYeHUAM npegena
N3Ny4eHus1, onyonnkoBaHHbIX MexayHapoaHbIM KOMUTETOM MO 3almTe OT HEWOHU3NPOBAHHOIO U3NYyYeHUS. SHAYEHUS
M3, yCcTaHOBMNEHHbIE HMXE HA U3BECTHbIE YPOBHU OMNACHOCTU, OCHOBAaHbI HA OOCTOBEPHON MHdOpMaLUN OT 3KCNepu-
MEHTarnbHbIX LUEHTPOB. 3HaveHuna MO gonyckaeTcsa ncnonb3oBaTh KAk PYKOBOACTBO MPU KOHTPOIIE U3NyYEeHUU U HE
OOJKHBblI paccMaTpUBaTLCH B KAYeCTBE OnNpedeneHHblX pasgennuTtenbHbiX NMUHUKW Mexay 6e30nacHbiIMM U ONacHbIMK
YPOBHSAMU. B HEKOTOPLIX Cryvasix 3KCNo3numsl NnasepHoro nany4YeHust gomnkHa ObiTb HACTONBKO Marna, HaAcKOMbKO 3TO
BO3MOXHO.

[TpnHMaeTCsH, YTO U3NYYEHNA HA HECKONBbKNX ANMMHAX BOMNH UMEKT aggnTUBHbBIN ICPMEKT HA YCNOBUN, YTO CMNEKT-
parnbHble 06NnacTn nokasaHbl Kak 4obaBneHHble cMMBONamMu (0) A4Ns rmasHoro u (s) Ana obnyvyeHus KoXun B matpuue (CMm.
Tabnuuy 2). Tam, rae nanyvyaemble ANMUHbI BOMNHbI HE NOKAa3aHbl Kak aganTUBHbIN 3 MdMEKT, ONACHOCTU AOJIKHbI ObITh
OUEHEHbl OTAENBbHO.
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Tadbnnya A.1— MakcumanbHo gonyctumas akcnodnums (MA3) npu Cg =1 ceTyatkm NpsiMmbiM BO3AEUCTBUEM NA3EPHOIO U3NYyYEHUA

a, b

OdnntenbHOCTE UanydeHua f, ¢
[1NMMHa BOSHbI
A HM oT 10713 ot 107" ot 1072 ot 107" | o1 1,810 | o1 5107 oT 1-1073 oT 10 ot 10% | ot 103
no10™" no 107° no 10~ 101,810° | po510° | po1.107° 1o 10 no 102 no 10° | go 3-10*
180 — 302,5 30 x-m~2
302.5 — 315 doToXMMMYeckast onacHocTbd
3.1010 BT.M—Z (t> T1) CQ ﬂ,}l('l‘u.fl_2
Co Dx-m2
TepMuueckasa onacHocTbd
(t<TH)
Cq Dk-M—2
315 — 400 C—| ﬂ,}K'M_Q 107 ﬂ,]ﬂ*l*i'l’s.e'l_2
400 — 450 100 kM2
100 C; k-M™2
102 M- m—2 0% 10,75 [y p—2 5.10-3 M- m—2 18- 0,75 [oc-p—2 C3 BT-M™2
450 — 500 1,5-107 [k-m 2,7-10% ¢ VGV TK-m J1-m e
10 BT-M~?2
500 — 700 10 BT-M~2
700 — 1050 1,5:10% C, Ox-m—2| 2,7-10% -t 975 C4 Dox-m2 5-10—3 Cy x-m=2 18- 075 C, Dok-m2 10 C,4 C; BT-M 2
1050 — 1400 |1,5103 C; Ox'm=2| 2,7-10° -t 075 C, Dox-m—2 5-107% C; Ox-m 2 90-t 97> C; Ox-m2
1400 — 1500 1012 B1-m~2 103 kM2 5600t 92° x-m—2
1500 — 1800 1013 Br-m~2 10% Ix-m—2 1,000 BT-M~2
1800 — 2600 1012 B1-M~2 10° k-m—2 5600-f 025 [y-m—2
2600 — 108 101 Br-m2 100 Dx-m—2 56001 %4> Mx-m~2

9 MonpaBo4YHbIN KOIPDPUUMEHT U €eaAnHULbI BENUYNH, cM. Tabnuuy 10.

b MO3 ana gnutensHocTen akcnosvumn menee 102 ¢ n ana anuH BonH mexee 400 HM n Bonee 1400 HM yCTaHaBNUBAKOT PaBHBLIM 3KBUBAINIEHTHOMY
3HAYEHWIO SHEPreTUYECKOW OCBELLEHHOCTM OT Npeaena sHepreTmyeckon akcnoamumm npy 10~ ¢. MA3 ana gnutensHocTen akenosnumm meHee 10~13 ¢ yeranas-
NVBAIOT PABHBIM 3KBVMBANEHTHOMY 3HaYEHUIO 3HEpreTuYeckon oceelleHHocTn ot MAO3 npun 10718 c.

“ B ananasoHe gnuH BonH ot 400 go 600 HM NpUMeHsII0T ABOWHbIE NMpeaenbl, U n3nydYeHne nasepa He JOIMKHO MpeBbllaTth NPUMEHAEeMble nNpeaens..

d Ina MMNynbCHbIX yNbTPadUONeTOBbIX NTA3EPOB HU OOUH NMpeaern He MOXET BbiTb NPeBbILLeH.

1-6¢809 031 L0001
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Tabnuya A.2— MakcumanbHo gonyctumas akcrnosmumsa (M3) cetyaTtkm npu NpsamMomMm BO3AEUCTBUN NA3EPHOro U3NyYeHUs

1-6¢809 031 1001

¢€Loc

ONUTenbHOCTE U3nydeHus f, ¢
[1NMHAa BOJIHbI
A, HM oT 10713 ot 107" oT 107° orT 1,810 oT 5:107° oT 10 oT 107 ot 10*
no 10" no 107 no1,8:107> 0o 5107 no 10 no 107 no 10* no 3-10%
o1 400 go 600 HM — hoTOXMMHYeckast
ONacHOCTb 4N1A ceT4yaTkn®
400 — 700 1.5-104 2 7-10%4¢0.75 5.10-3 18:1 075 Cg Ik-M~2 100 Cs Ox-m2| 1 C3BT-M2 | 1 C3BT'M™?
Cq Dx-m2 Cs Dx-m—2 Cs Dx-m2 MCNONb3YKOT | NCNOMNb3YIOT | UCMONb3YIOT
Yon = 11 Mpag | Yon = 1,149 v, =110
Mpan Mpan
b
or 400 po 700 HM — Tepmmnyeckas
OMNACHOCTb ANA CeT4YaTKn
18 CB T2_0’25 BT'M_2
(t>T5)
(t<T5)
18 £ 0:7° Cg Mx-M—2
18 C4 CBC7 T2—0,25 BT'M_2
(t>T5)
(t<T5)
18-f 0.75 C4 CGC7 ﬂ}K'M_Z
700 — 1050 | 1,510%C,Cs | 2,7104t975¢C, Cs | 51073 C, Cq 18:9:/° Cy Cg DM~
K-m—2 K-m—2 K-m—2
1050 — 1400 1,5:1073 Cg C- 2,7-10°t 975 Cy C; 5 _
, : 5102 Cr C- Mox-Mm 0,75 =2
ﬂ}K-M_z D,}K'M_Z b Y/ Dl 90 t CG C? ﬂ}l{ M

2 Yron Y, — OrpaHWYeHHbIV NPY U3MEPEHUsIX yron nprema.

b B ananasoHe anuH BonH ot 400 Ao 600 HM NPUMEHSAIOT OABOMHLIE MPefenbl, U U3NyYeHue nasepa He AOMKHO MPeBbllaTh NPUMEHAeMbIe npeaensi.
Ob6bIvHO Npeaenbl HOTOXMMUYECKOW ONACHOCTU NPUMEHSIIOT TONbKO AN AnutenbHocTen 3kcno3vumm bonee 10 ¢, ogHako Anst ANWH BOMH B AWana3oHe
400 — 484 HM AN BUAMMBIX UCTOYHMKOB YITIOBLIMK pasmepamm ot 1,5 0o 82 mpaa npyMeHsoT ABONMHON npeaen dotoxmmmyeckor onacHocty 100 Cq k-m—2
ans 3Kkeno3munnm He meHee 1 C.
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Ta6nuua A3 — MakcumanbHo gonyctumas skcnoanums (MA3) koxu nasepHbIM uanyyeHnem?))

ONnTenbHOCTL UanydeHus f, ¢
[1NnMHAa BOJIHbLI

A, HM <109 oT 1183 po | ot 1182 ale ot 1072 go 10 ot 10 1o 10° | o1 10% go 3-10*
180 — 302,5 30 Ix-M~2
302,5 — 315 Co Ox-m—2
(t>T4)
3107 Brm Ci Ix-m2 C, Mx-m~2
(t<Ty)
315 — 400 Cqi Ox-m™2 104 Dx-m—2 10 B1-M~2
400 — 700 2.101 Br-M2 200 Ox-m—2 1,1-10% £ 025 Mx-m—2 2,000 B1-M~4
700 — 1400 2-101 C, 200 C,4 Dx-m—2 1,1-10% Cy- £ 025 2,000 C, BT-M™2
BT-M~2 [ox-m—=
1400 — 1500 1012 B1-pm—2 103 Dox-m—2 5600-t V-2° Mx-m—2
1500 — 1800 1013 B1-m—2 10% Dx-m—2
1800 — 2600 | 1012 Br-pr2 103 [ok-m~2 5600-¢ 0:25 [ly-m2 1,000 Brw=©
2600 — 10° 101 BT-m=2 | 100 DM 5600 t 92° x-m2

) NINs1 KOPPEKLMM MONPABOYHbIX KOSMDMPULMEHTOB Y €AVHUL, BEMUYUH CM. Tabnuuy 10.

b) CeBepgennst 06 athdhekTax BO3AENCTBUS obnyyennsa ana anutensHocten mexnee 1072 ¢ orpanmnyens.. M3 ans
TaKux ONMTENbHOCTEN 3KCMO3ULMK MOMyYeHa Kak npous3sogHas ans obnyyeHHocTn, npumMensoweiica Kk 1077 c.

) MNpun obnydeHnn noBepxHocTU koxu 6Gonee 0,1 M2 MO ymenbwawT go 100 Br-m—2. Ona nnowagen
0,01 M2 — 0,1 M2 M3 n3MeHAT 06paTHO NPOMNOPLMOHANBHO B COOTBETCTBUM C OBMYYEHHON MIowanbio KOXMW.

A.2 OrpaHnumBarowime anepTypbl

[Tlpy BCEX WN3MEPEHUAX U BbIHYUCIIEHUAX 3HAYEHUW 3KCNO3MLUMKN HEOBXOAUMO MUCMNONb30BaATh COOTBETCTBYIOLLYIO
anepTypy. ITO OrpaHNYMBaKOLWLLAA anepTypa, onpeaensemas gnameTpom obnactu B oopmMe Kpyra, B KOTOPOU OCYLLLECTB-
NAKT yCpeaHEHNE 3HEPreTUHeCcKon OCBELLEHHOCTU UMM 3HEPreTUYECKON 3KCMO3NUMN. SHAYEHUSA OnamMeTpoOB OrpaHnymn-
BaOLWKMX anepTyp npuBeaeHsl B Tabnuue A4.

Nna MMNYyNbCHO-NEPUOONYECKUX Na3epoB 3KCNO3NLMSA B Npeaenax cnekrpanbHoro gnanasona ot 1400 go 10° Hm
aneptypy gnameTpom 1 MM UCMONb3YIOT AN OUEHKM ONacHOCTU OT OAMHOYHOIO UMMYNbCa; anepTypy AMameTpom 3,5 Mm
npumeHsatoT ana ouenkn MA3 npun akcnosnuum donee 10 c.

[1punmeyaHne— 3Ha4veHnss obny4veHus rmas namepstoT B gnanasone anuH BonH o1 400 go 1400 Hm v anepTtype
anameTpom bonee 7 mm (3pavok). 3HaveHnsa MIOD yctaHasnmBaloT 6e3 yyeta MeHbLUNX ANaMETPOB 3padkKa.

Tabnwya A4 — [uameTpbl anepTyp AN NU3MEPEHNSA SHEPTreTUHECKON OCBELLEHHOCTU U 3HEpPre-
TUYECKOW 3KCNO3NLUUKN NA3ePHOro N3nyyeHus

CnekTpanbHbIn OMana3soH, OuameTtp anepTypbl OnA
HM
rnas, M KOXW, MM
OT1 180 go 400 1
> 400 go 1 400 I4
>1, 400 po 10° 1 0na t<0,35¢C 3,5
1,568 gna 0,35c <t<10 ¢
3,5anaft>210c
> 10° go 10° 11 11

[TpumeyaHwue— llpn MHOrOMMMNyNbCHOM OBNMyYeHUNn — B COOTBETCTBMU C A. 3.
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A.3 Jla3epbl C NOBTOPAKWMMNCA MMNYIIbCAMU N MOAYINPYEeMble na3epbl

[Tpn oueHke M3 ans nosropswowerocs obny4veHnss cnegyet npUMEHsITb HUXE NPUBEAEHHbIE METOAbI.

O6nyyenune o1 Nbon nocneaoBaTenbHOCTU UMMYNBLCOB (UK TPYNNbI UMNYIIBCOB B MOCNeA0BaTENIbHOCTU UMNYIIb-
COB), Npoxoasuen B nNwbdoe ycTaHOBNEHHOE BPEMS, HE AOITKHO npeBbliwaTte M3 ana 3Toro BpemeHu.

MO3 npu obnyyeHun rmas B guanasoHe anvH eorH 400 < A < 10° um onpeaensioT nNpu NCNoNb30BaHUN CaMOrO
XKECTKOro u3 tpeboBaHmn nepedncnennn a), b), ¢). TpeboBaHne nepeuncrneHns ¢) NPUMEHSIOT TONbKO AN TENOBbIX
OrpaHnYeHn BO3LENCTBUA HA CETHATKY U HE NMPUMEHSAIOT ANA POTOXNMUNYECKUX.

M3 npu obnyveHnn rmas npun anmHax BornH meHee 400 HM nnun npu obnyvYeHnmn KOXun onpeaensitoT npu NCrnonb3o-
BaHUM CaMOr0 XeCTKOro n3 tpeboBaHnn nepeuncrneHnn a) mn b).

a) aKcrno3mumnsa ot nNbdoro OgQNHOYHOIO UMMyNbCa N3 CEPUN UMMYNBLCOB HE AOIMKHO npeBbiwaTte M3 ansa oanHou-
HOMo0 WMNynNbCa;

b) cpegHsas 3kCno3numns anst cepumnm MMnNynbCoB € ANUTENBHOCTBIO 3Kcno3vumn T He gorkHa npeBbliwate MOA3,
npuBegeHHble B Tabnuuax A.1 — A.3 (npunoxenne A) ans OAMHOYHOIO UMMynbca ¢ ANUTENBHOCTBID 3KCNO3numn T,

c) 1) Anst NOCTOSAHHBIX 3HAYEHUW SHEPTUKN UMNYIbCa N ANUTENBHOCTN UMIMYNbCA:

- 0bny4veHne OT nMNynbca He AOMKHO npeBbiwate MA3 aAna 0gMHOYHOIO NMNYNbCa, YMHOXEHHOINO HA NONPaBOY-
HbIN KO3PPUUMeHT Cs. KoappuumeHT Cs NPUMEHSAIOT TONBKO K OTAENbHOMY MMNYINbCY ANMUTENBbHOCTBIO MeHee 0,25 C.

MD-SD,ELMH. N3 cepun — Mﬂeﬂ,ﬂ,HH. - Cs,

rae:
MOS0, — MAS ana ognHo4vHoro umnyneca,
MIO30cnen. uwn — MAD ansa nwboro 0aMHOYHOIrO UMNynbca U3 Cepun UMNYbCOB,

Cr = N—1!4!

N — 3MEKTUBHOE YMCNO UMNYNBCOB B CEPUN UMNYINBCOB B TEYEHNE OonpegeneHHoOn ANMUTENbHOCTU 3KCNO3NLUnK
[korga umnynbecbl CNegylotT B NpomexyTtke Bpemenun T; (cm. Tabnuuy 3)], N meHbwe hakTU4Yeckoro Ymcna UmMnynbcoB
(cM. HUXe). MakcumanbHas ANUTENbHOCTE 3KCNO3ULUUK, KOTOPYIO HEOBXO0AMMO yunUTbIBaTb A1 OLEHKU B AMaANa3oHe
anvH BonH ot 400 go 1400 um, paBHa T, (cMm. Tabnuuy 10) nnm npumeHssiemomy 6a30BOMY NPOMEXYTKY BPEMEHU, B
3aBUCUMOCTM OT TOro, Kakoe M3 3Tux 3HadveHmn menbwe . Ana annmi BonH donee 1400 vm MAS, npumensemas no
TpeboBaHMAM ANA oueHkn, onpegensietcsl BpemeHem 10 c.

CCNn B Tedvenne nepuoda T; NOSABNSAETCHA HECKONbKO MMNYNbCOB (CM. Tabnuuy 3), To ana onpeaenenns N nx
CUMTAIOT KaK OAMHOYHbLIN UMNYMbC U 3HEPreTUYECKNE IJKCMO3NLMN KaXXaoro OTAEsSIbHOro MMnynbca CyMMUPYIOT AnNs
cpaBHeHnsa MO T..

2) Ons pasnnyHbiX ANUTENBHOCTEW UMIMYNbCA UMW MHTEPBANOB MEXAY UMNYyNbCaMU NMPUMEHSIIOT METO MOSTHOW
anntenbHoCcTM nvnynescoB. MO onpegensaoT NONHOW ANUTENBHOCTU UMIMYIBCOB, KOTOPAas ABNAETCA CYMMON ONNTESb-
HOCTEN BCEX UMMNYyNbCOB 3a BPEMSA 3KCNO3uuuwn, nnu ansa /o, B 3aBUCUMOCTU OT TOro, Kakoe U3 3Ha4YeHUN MEHbLUE.
Mimnynbcbl gnnTenbHOCTBIO MeHee [, ycTaHaBnMBalTCA AnMuTenbHOCTIO Ti. Ecnn B npegenax [, npoxogAaT aABa WUnu
bonblwe MMNynbCOB, 3Ta rpynna nMNynbca yctaHaenuBarTcsl gnutenbHocTblo 1. Ina cpasHenna ¢ M3 ansa onpeae-
NEHHOW ANUTENTbHOCTU CYMMUPYIOT BCE 3HEPreTUYECKNE 3KCMO3nuUnm OTAeNbHbIX MMMNYIbCOB.

A.4 YcnoBua namepeHus

A.4.100wee

ns oueHkn hakTUYECKOW ODNYHEHHOCTU NPUMEHSIIOT Creayiowme yenoBust U3MEPEHUN.

A.4.2 OrpaHnymBaroLan anepTtypa

3HAYEHUS BHEPreTUYECKON 3KCMO3ULMKN UMK SHEPreTUYECcKOn OBNMyYeHHOCTU, KOTOPble HEODXOAUMO CPaBHUTL C
cooTBetcTByrowmmMmu M3, ycpeaHAaoT ¢ NOMOLWBIO KPYIIIOn anepTypHON agnadparMmbl, COOTBETCTBYIOLLEN pa3Mepam orpa-
HUYMBAKOWNX anepTyp, npuBegeHHblx B Tabnuue A.4. na obnyveHHoOCTH masa B gnanasoHe BonH ot 400 go 1400 Hm
NCNOSb3YIT MUHUMarnbHOE pacctodaHne 100 mm.

A.4.3 Yron npnema

a) PoToXMMMYECKNE OrpaHn4eHnsl, OTHOCSALWMNECH K CeTHaTKe rnasa

dna namepeHnn NCTOYHMKOB M OLEHKM npegena gootoxmmmuydeckon onacHoctu cetyaTtkm (400 go 600 Hm), npe-
AenbHbI yron npuema Yy, paBeH:

Yoh =11 mpag ansa 10 ¢ <t <100 c;

Yon = 1,1 t%° mMpap ans 100 ¢ < < 10% c;

Yon = 110 Mpap ana 10* ¢ < £< 3 x 10% c.

—CINU YITIOBOW pa3Mep UCTOYHMKA o Bonblue, YeMm onpeaenerHHbli npeaenbHblii yron npuema Yphs TO 3Ha4YeHue
yrna npueMa He JOIMKHO NMPeBbilaTe 3HAYeHWsl, ONpeaeneHHoro ans Y,,. Ecnu yrnoBov pasmep UCTOYHUKA ¢ MEHbLUE,
4em onpegeneHHbI NpeaenbHbIM Yron npuema Y,,, TO yron npvema AormkeH MONHOCTbI0 OXBaTbiBaTb paccMaTpuBae-
MbIN UCTOYHMK, N €r0 TOYHOTO ONnpeaeneHns He TpebyeTcs (T. €. ero He HyXXHO OrpaHuyMBaTh A0 Yop)-

[TpnmeyaHune— [Ana namepeHni OOUHOYHbBIX MarbiX UCTOYHWUKOB, KOraa o < Y, HET He0OX0ANMOCTU TOYHO
onpeaensTe yron npuema. Ytobbl nonyuntbe TOYHO ONPeAEneHHbIn Yyron npuema MOXHO UCNonb30BaTh M3obpaxeHue
NCTOYHUKA BHE NOMNEBOU gnagparMmbl UMM HANOXEHUEM NCTOYHMKA Ha NMONeBylo gnagparmy (CM. pUCYHKU 3 U 4 COOTBET-
CTBEHHO).
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b) Bce gapyrne orpannyeHus

[Ipn  namepeHnn wmnanydeHusa ans CpaBHEHUA C MHbIMU OrPaHUYEHUSMU, KPOME (POTOXMMUNYECKON OMAaCHOCTMH,
OTHOCSILLLEENCS K CETHATKE rMnasa, yron npuema AorKeH rnorHoOCTbo OXBATbiIBATb MCTOYHUK (T. €. Yron npuema goreH oObiThb
TAaKUM e, Kak yrmoBoW pasMmep UCTouYHMKa o). OgHako npu o > o, B gnanasoHe anuvH BonH ot 302,5 go 4000 Hm
orpaHnYeHwve yrna npvema He gOJKHO ObiThb Donblue, Yem 0.4y (0,1 pag) ansa npegenos TENOBOW onacHOCTU. B npeae-
nax gnanasoda anuvH sonH ot 400 go 1400 Hm Aansa npeaenoB TEMMOBOW OMACHOCTU MPW OUEHKe BUOMMOIo UCTOYHUKA,
COCTOSILLEro U3 MHOXECTBA TOYEK, Yyron npuema gomnxkeH bbiTb B AManasoHe Oyin < ¥ < Umay [CM. 8.4, nepeuncneruve d)].

Ona onpegenexHna MB3O ansa HEKPYIrnbiX UCTOYHUKOB U3Ny4YeHUA 3HAYEHWE MNMPUEMHOro yrra opToroHanbHOro Unw
NIMHENHOIO UCTOYHUKA ONpPeaensioT Kak cpeaHeapndMeTUHeckoe ABYX YIIMOBbIX pasMepoB NCToYHUKA. JTiobon yrnosBown
pasmep, 6ONbWUN gy MM MEHBLINN Olyin, AOJKEH ObITh OrpaHnYeH nepes BolHUCNEHUAMN 00 Uy WK Olyin COOTBET-
cTBeHHO. [lpegenbl POTOXMMNYECKON OMACHOCTU CETYATKM HE 3aBUCAT OT YIMOBOMo pasMmepa UCTOYHUKA, a UCTOYHUK
N3MEPAIOT C YIMOM MNpUema, Kak onpegeneHo Bbille.

A.5 Jlazepbl ¢ NpOTAXX@HHLIM UCTOYHUKOM

Ob6bIMHO CTPEMATCH HENTPaNM3oBaTb BpeaHoe sBo3genctene MO manbix MCTOMHUKOB Npu HabnwageHmnn andpdys-
HbIX OTPaXXEeHUN U B HEKOTOPbIX CNy4asax Takke rnasepHbiX MaTpuul, NMMHUN N3NyYeHns nasepa, 1asepoB € Ny4KOM guamer-
pom bornee 0,2 MM K pacxogswmmes yrnom bonee 2 mpag unn npoTsKeHHbIX Anddy3HbIX NCTOYHUKOB NAa3epHON anna-
paTypsbl.

Ina npoTaXeHHbIX UCTOYMHUKOB NAa3epHOro uany4veHus (Hanpumep, npu HabnwgeHnn gnpys3HOro oTpaxeHms) B
ananasoHe gnunH BonH ot 400 go 1400 ivm MO TennoBow onacHoOCTM AnNA rnas yBeNnUYMBAaKOT Ha  MOornpaBoud-
Hbln Ko3ppuumeHT Cg Npy YyCNoBWUK, 4YTO YITOBOW pasMep UCTOYHMKA (M3MepsitoT B nasy Habniwpgartens), donbwe
Oin (Omin = 1,5 Mpan).

[TonpaBo4HbIn KO3hduumeHT Cgq onpegensitioT cnegyowmm obpasom:

Ce=1 ana o < Oy
Ce = Q/Cmin  ANA Umjn < O < Oy

CG = Umax /amin Ana o -~ Umax:

45



OCT IEC 60825-1—2013

[MpunoxeHne B
(cnpaBo4HOe)

Mpumepbl pacyeToB

B.1 YcnoBHble 00603HA4YeHUA, UCNONb3yemMmble B OpMynax HACTOSALWEro NPUNOXEHUS:

CumBon EanHnua BennMynHbl OnpepgenexHue
a M OnameTp BbIXOAALWEINO NMasepHOro ny4ka
JHIRC, BT, [k, BT-M™2 [lpegen gOCTYNHOU 3aMUCCUN
nnu bx-m—2
o) pan Yrmoson pasmep BUAUMOIoO MCTOYHMKA (MNn anddpysHoe oTpaxeHwue), Habnto-
OAEeMOro U3 TOYKM B NPOCTPAHCTBE
Cmin paa MunHnmanbHbIN YIosn, CTANTMBAEMbIN UCTOYHUKOM, ONA KOTOPOro NPUMEHNM KPU-
TEPUN NPOTSXKEHHOIO NUCTOYHUKA
Ca, 1 [TonpaBo4Hble KO3 PMUNEHTBI (CM. NnpumedaHusa B Tabnuue 10)
Co,...,C7
PRF YUl YacTtoTa NOBTOPEHUA MMMYNbCOB, [ U
H K-M—2 JHepreTu4veckast 3Kkcno3numns
E BT-M~2 MHTEHCMBHOCTL M3Ny4YeHUA Ha OnpeaesieHHOM PaccToAHUM r OT BUOUMOIO WUC-
TOYHUMKA
Hj K M2 JHepreTnyeckas 3KCno3vuns Ha BbIXo4e nydka
Eq BT -M~2 MHTEHCMBHOCTE M3ny4YeHusa Ons BbIXOQ4HOIO Nny4Yka Ha HYyNeBOM PACCTOSAHMU OT
BUAMMOIO UCTOYHUKA
A HM [1nnHa BONHbLI N3nyveHns nasepa
N 1 YUncno nvmnynbCoB 3a BPEMSA 3KCMO3NL UK
Pq BT [TonHas MOWHOCTL M3Ny4YeHnst (NOTOK MU3NYYEHUS) HENPEPLIBHOIO fasepa uin
CpeaHsAsa MOLHOCTb MU3NMy4YeHUst MMNYNbCHO-NEPNOOANYECcKOro nasepa
Py BT MOLHOCTb N3NyYeHnsa nmnynbca MMNynbCHOro nasepa
0 paa Yron pacxoxgeHust BbIXOOALWEro NasepHoOro nydyka
T 1 UncnenHasa konctaHTa 3,142
Q L1 [TonHasa sHeprua nany4vyeHus MMNynbLCHOro rasepa
t C OnmTenbHOCTE OAMHOYHOIO Na3epHoOro MMnNynbca
T C Obwasn ANUTENbHOCTb 3KCMNO3ULUUU CEPUN UMIYIBCOB
T4, T5 C KOHTPOINbHbIE TOYKK BpemeHun (cm. Tabnnuy 10)

B.2 Knaccudrmkauma nazepHon annapartypbl

BBeneHwne

[Tpnmepbl, NpeacTtaBneHHble B 4aHHOM MPUIOXEHUN, UITTIOCTPUPYIOT BbIMUCTIUTENBHBbIE NMPOoUEaYypPbl ANA Kaccu-
dukKaumn nasepHon annapartypbl, OCHOBbIBAAACb HA U3MeEpPSEMbIX napamMmeTpax, nonyv4aemMbsiX rnpu BbIMONMHEHUN YCITOBUW
N3MEPEHNN, onpeadeneHHbIX B HACTosWeEM ctaHaapTe. bnok-cxembl npuBeaeHsl B JaHHOM MPUITOXEHUU ONS UNIIOCTPa-
UMM OCHOBHbIX LLIAroB, KOTOpble MOryT ObiTb HEOBXOAMMBI AN BbIYUCIIEHUW U MONHOWN Knaccnukaumm nasepHon anna-
paTypbl, OAHAKO HEBO3MOXHO 0ObEeANHUTL Nasepbl B 0gHY BroKk-cxemy.

Kak onpeaeneHo B 8.2 n 8.3, 00643aHHOCTBIO U3rOTOBUTENS UK YINONHOMOYEHHOIO UM NMua SABNSETCH onpeaerne-
HMWE Kracca nasepHon annapatypbl. Annapartypy nocne narotoBrleHus crnegyert KnaccuipmumpoBaTb HA OCHOBaHUWM TaKo-
0 CoYeTaHusl BbIXOAHOW MOLWHOCTU (MOLWHOCTEN) N OANWHbI (O47TMH) BOJNHbI AOCTYMHOIO NasepHOro U3rny4eHmnsi BO BCEM
ananasoHe ero BO3MOXHOCTEN NMpu PyHKUMOHNPOBAHUN B NM0OOe BpeMs nocne U3roToOBIIEHUS, KOTOPOE NO3BONAET
OTHECTU annaparypa K camomMmy BbICOKOMY cooTBeTcTBylowemy knaccy. 143 ana knaccos 1 v 1M, 2 n 2M, 3R v 3B
(NnepevncrnieHHble B NopsaKke Bo3pactaHus onacHoCcTn) npueeaeHsl B Tabnuuax 4 — 9 cOOTBETCTBEHHO.

3Ha4YEHUSA YETbIPEX UCNOMNb3YEMbIX MOMNPAaBOYHbIX KO3MPULUNEHTOB AaHbl B Npumedanunsax K Tabnuue 10 B kavecTBe
dDYHKUMW ONWHBI BOMHbI, AJIUTENBHOCTU 3MUCCUK, YMCIa UMMYINbCOB N YITIOBOro pasmepa.
CCNY NONb30BaTeNb MOANMPULUNPYET NasepHylo annapartypy Tak, YTO U3MEHSETCA AOCTUXKUMOE U3NydYeHune, To OH
HeceT OTBETCTBEHHOCTb 3a obecneveHmne npaBuNbHON Knaccuukauum.

[TpaBunbHas knaccudukaums nasepHon annapartypbl MOXeT BKMoYaTh B cebs Boluncnenne NA3 gna bonee yem
OQHOro Knacca n3 nepedncnerHblx B 8.3, 4tobbl obecneunTb NpaBuIbHYKO Knaccudpunkauuio, Kak NoKasaHo Ha PUCYHKaX
B.1wn B.2. lNpumep NS ana knacca 1 npegcraeneH Ha pucyHkax B.3 — B.S.
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HauaTtb ¢ gaHHbIX
O BbIXOAHbBIX
napameTpax

nsnenus

Nasep Umnynsc-|  Ha Bbixoge Mepuoaun- | BbibpaTthb knacce;
MMMNYFBCHOrO AT OOWNHOYHbIA seckoe | BbIGPaTH 3HaueHue Onpepenute ANMW 4000,
Wi UMIYI1bC N BPEMEHW [cm. 8.3, nepeuncnedue f)];
HenpepbIBHOMO nepuognyeckoe | U3ny4HeHne [cm. 8.3, npumMeyaHue 1
N3Ny4YeHUsa? n3ny4yeHune? nepevyncneHue e
- Onpeaenuts ﬂnMnocnenH. nMn T
CW OANHOYHBIW

[cm. 8.3, nepeuncrieHue f)];

MMNYIbC npuMe4vaHue 1

A HAXOAUTCH B AMana3oHe

400 — 10° HM, MPUMEHSAIOTCA
npeaensl TEPMUYECKON
OnNacHoOCTU?

Bribpate knacc; BeibpaTb knacc; ucnonL3oBaTh HeT
BblOpaTh 3Ha4eHne ONUTENbHOCTE OAUHOYHOO

BpemeHu [cMm. 8.3, UMNYNbCa KaK 3HaYEeHUE BPEMEHN
nepedecneHue f)]

Cepust UMNYNbCOB
HeT yKnagblBaeTcs
B npeaenax nepuoga 7,7

Cwm. Tabnuuy 3

BbibpaTe HaumMeHblLee 3Ha4YeHne AN numoun.
n M nocrenn. umn T 4715 CPaBHEHMS

C NOCTUXUMbIM YPOBHEM U3TNYYEHUA OAUHOMHOIO
UMMYIbCa

Onpepenute AN

OTMETUTE OOCTUTHYTOE
1151 BbIOPAaHHOro Knacea

MaKCUMaJlbHOEe 3Ha4eHWne CM. npuMeyHaHne 2

N [cM. 8.3, nepeducneHue f) |

Onpepenutb

T = ﬂr”/l .N'0,25

O

nocneaH. UM OANHOYH.

BeibpaTh Kracc NamepeHHbIA AOCTUTHYTHIN BeibpaTh HaumeHbluee sHadenue M, o0 »
BbILLE YPOBEHb U3INyYeHUs MeHbLUE, Al ocnean. umn 7Y BN ocnenn. wn

N NOBTOPUTL 4yem pacueTHbin AT ANs CpaBHEHUs C AOCTUKUMbIM YPOBHEM

USMEPEHUA Ans gaHHoro knacca? N3Ny4YeHNsa OQUHOYHOIO UMNYSbCa

BbleHaJ; el{nacc Bam Heo6xoaumo nNpoBepUTh,

1 NOBTOPUTD ”Tg AN vsgenus MO}I:;&T
N3MepeHUst bITb KITACCOM HIKE"

HeT

Ipumevanne 1—I109,,,404s. ONPEAENSAIOT NO ANUTENBHOCTU OANHOYHOTO MMMyIbCA.
1036 apHoun. 7 BbIUMCHAT 13 3+, onpegeneHHoro no BbibpaHHoOW BpeMeHHOW base.
=cnv MJ37 BeipaxeH B [k unu Ipk-m=2, 10 NMASpnous.7 = 1A 7/N7 (B Ik unu [x-m~2).
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=cnv MNO3+ BbipaxkeH B BT nnm BT:m~2, 10 MO390 aumoun.7 = NHO 7/ vacToTy noBTOpEeHUs mmnynbcoB, B [U (DK nnu
x-M—2).

rne T — BbIbpaHHas BpemeHHas 6a3sa;

N+ — 4ncno umnynbCcoB 3a Bpemsa T.

[TpumedaHwne 2— Ecnu cepusa nMNynbCoB yKNaabiBaeTcd B npegenax nepuoga I, 3ameHaoT 4nnMTenbHOCTb
OAWHOYHOIrO UMnynbca Ha I; n BblunCcnAT HoBoe 3HadeHune (119, 04y SAMEHSIOT YacToTy NOBTOPEHUS UMIMYIbCOB
(UMW, T'u) cooTBETCTBEHHO OnNpegeneHHOMY MakcumanbHomy 3HadeHunto N [cm.8.3, nepeuncnienune f)]. denat HoBoe
3HadveHune NO39, 044 HA YNCNO NCXOAHBLIX MMMNYNbLCOB, coAepXalwmxcs B nepuoae I; nepes 3ameHON OKOHYaTeIlbHOro
3HaveHuns MO39, o4y, B YPaBHEHUM ANa NO3q,oun. na cepun:

PUCYHOK B.1 — Cnpaso4Hasa bnok-cxema gns Knaccupukaumm nasepHon annaparypol
MO BbldAaBaeMbIM BbIXOAHbIM XapaKTepUCTUKaMm
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BbiOpaTb 0AWH U3

cneaylowmux KraccoB
1, 2, 3R, 3B

BbibpaTb 3HauYeHue
BpeMeHu [8.3,

nepeuncrieHue e)j

BbliOpaTh BbICILNA
Knacc 1 NOBTOPUTL
BblYMCIIeHUA. Ecnu
BbIOpaHHbLIN Knacc
obin 3B, TO Nasep
OTHOCUTCA K Knaccy 4

BblbpaThb Knacc
HUXe
N NOBTOPUTDL
n3MepeHUd

OUHULLI-Ta3ep
COOTBETCTBYET

Kraccy
1M vnn 2M

N3mepeHHOEe B COOTBETCTBUN
¢ ycrnoeueM 3 Tabnuubl 11
BbIXOAQHOE U3Ny4YeHUe rnasepa
MeHbLUE, Yem A
ans knacca 1 mnu knacca 27

HeT BbixogHO€ U3nyvyeHune

nasepa meHoslle Al
ans ycnosun 1 n 27

Bam HeoOxoanmMo NpoOBEPUTD,
yto AW nasepa MoxeT
COOTBETCTBOBATb Kaccy Hmxe"?

HeT

BaM HeobxoauMo npoBepuTh,

4YTO KNacc rasepa MOXeT
obITb 1M nnu 2M?

M3amepeHHOe B COOTBETCTBUN
C ycrnosnem 1 unmn ycnoBuem 2
BLIXOQHOE N3MNyYeHNe nasepa MeHbLle,
yem AN ons knacca 1 nnu knacca 2,
n meHbLue, yem AN ans knacca 3B
ana obonx ycrnosun?

FOCT IEC 60825-1—2013

Onpeaenutb AN
Onsi BbIBpaHHOro Knacca

N3MepUTE BbiXCOHOE N3nyveHue
nasepa B COOTBETCTBUWU
¢ ycrnopusimmn 1 n 2
[cm. Tabnuuy 11]

PUHNWI-Nasep
COOTBETCTBYET
Knaccy

INazep
He OTHOCUTCHA
K Knaccy 1
NNu Knaccy 2

PUCyYHOK B.2 — CnipaBovHas bnok-cxema ansa knaccudpukauum nasepHon annaparypbl knaccos 1M u 2M
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JHeprmusa nanyyenus, [x

8—

1072 10" c<t<10°% G
t‘=10'1 C
. 3
1072 t=10"c
t=107 ¢
1074 t=10" ¢
10%¢c<t<10%¢c
t=10" ¢

-5
10 3—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|
200 205 300 320 340 360 380 400
[1NnnHa BOSHbI, HM

PucyHok B.3 — MA3 ans ynetpacduronetoBoro nasepa knacca 1 ans gnurensHocten ammcenm ot 1072 go 107 c.

JHeprusa usnydeHust, Ix

1072 315 — 400 HM
e
10Y 10° 10" 10° 10 10* 10° 10% 10" 10° 10" 10 10°

[1NMMTEenbHOCTb SMUCCUN, C

PucyHok B.4 — 1139 ana nany4arowero ynetpadpunonetoBoro nasepa knacca 1 ¢ anmTenbHOCTbIO 3MUCCUN
ot 102 go 10° ¢ ans onpegeneHHbIX ANVH BOH
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JHeprus nanyyeHus, [x
10°

107

107

P 1050 — 1150 HM
10
900 HMm

400 — 700 Hm

10

7 -4 -2 -1

10° 10" 10° 10°
[1NnnTenbHOCTb 3MUCCUU, C

102 10° 107 10° 10° 10 10°  10% 10

PucyHok B.5 — 19 ansa nasepa knacca 1, nanydarowero B BAAMMOM CINeKTpe N B YCTAHOBIIEHHOM NHMPaKpPaCHOM
ananasoHe (ana cnydasa Cg = 1).

B.3 [Npnmepsbl
lpnmep B.3.1
{naccndpunympoBatb HENPEPLIBHLIW MENMEBO-HEOHOBLIN Nnasep (A = 633 HM) C BbIXOAHOW MowWwHOCTBIO 50 mMBT,
anamMmeTpoMm nydka 3 MM 1 pacxogaumMocTbio nydka 1 mpag,
PelleHne
3 xapakTepucTuk nyyka ssICHO, YTO 3TO XOPOLUO KOMMMMUPOBAHHbLIN TOYEYHbIN UCTOYHUK, Tae o < Omin = 1,9 Mpag.
[TocKkOnbKy AnameTp nydka n ero pacxogmmocTb Marlbl, BCA MOLWHOCTb MyYyka NpovgeT Yepes anepTypy AnameTpom 7 M
n oTCroaa npu cobnaeHun yenoBum namepeHmnn 1—3 nony4mm ypoBeHb AOCTYNHOMN 3Muccun. Beibupaem Knacc n coort-
BETCTBYIOLLYIO BpEMEHHYI0 6a3y [cMm. 8.3, nepeuncrnieHune g)].

Boibnpaem knacc 3B n BpemeHnyto 6a3y 100 ¢, He CMOTPSA HA TO, YTO BbIXOAHOE U3Ny4YeHUE rnasepa HaxXoanTcs B
BUAMMOM amnanasoHe anuH BonH oT 400 go 700 HmMm, a BpemeHHas basa 0,25 ¢ He oTHOCUTCA K Knaccy 3B u npegHame-
peHHOe HabnwageHne manoBepoATHO. [na knacca 3B B tabnuue 9 Haxoaum, 4T1o

149 = 0,5 Br.

[1pn nanyvennn 50 mBT1 MNAS ana knacca 3B He npeBbIlWeH, N nasep COOTBETCTBYET knaccy 3B. OgHaKo KOHKPET-
HbIX NTA3ep MOXET HE COOTBETCTBOBATL TpeboBaHuaM Bonee HM3KOro Knacca, Torga B criydae COMHEHUW NPOBEPSIIOT €ro
COOTBETCTBME HONee HU3KOMY KIaccy.

Ina knacca 3R v BpemeHHOn 6a3bl 0,25 ¢ MOXHO MCNONb30BaTh U3nydeHne B gnanasone BonH o1 400 go 700 Hm,
torga N3 =5-107° Cg BT (cm. Tabnuuy 7).

N3 tabrnnubl 10 Cg = 1 ana npamoro HabniwaeHus Xopowo KONMMMUPOBAHHOIO NyYka, T. e. o < 1,5 mpag, noatomy
105 = 5 mBT.

[loka BbIXxogHasa MOLWHOCTL Nasepa paBHa 50 mBrT, oH npeBbiwaet 119 ana knacca 3R, HO meHblue, vem 113 ans
knacca 3B; nostomy nasep cnegyet KnaccnuunpoBaTb Kak COOTBETCTBYHOLWMN Krnaccy 3B.

[Mpumep B.3.2

HenpepblBHBIN Na3ep Ha ceeTogunoae MowHocTeo 12 mMBT (A = 900 HM) 6€3 KONNMMUPYIOLLKX NTMH3 UMEET Pacxo-
ammMmocTb nydka 0,5 pag n nmeert cneaywwme napamerpbl Ans MaMmepeHuin no ycnoBusiM, ykasaHHblM B Tabnuue 11.
[IpyHMMaem, 4TO yrnoBou pasMmep ¢ UCTOYHMKA Ha paccTtoaHnn 100 MM MeHee YeM G-

Yenosue 1: < 20 mkBT vepes aneptypHyto anagpparmy 50 MM 1 Ha pacctosaHnm 2 M OT AnogHOro vmna.

Ycnosue 2: 1,4 mBT vepes anepTypHyto anadpparmy 7 MM U Ha pacctosHuu 70 MM OT AMogHOoro Yumna.

Ycnosue 3: 0,7 mBT vepes anepTypHyto gnadgpparmy 7 Mmm 1 Ha pacctosadmm 100 mm OT AMogHoro yuna.
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PeleHune
Insa Takoro pacxogsilerocss UCTOYHMKA OMEBUAHO, YTO yCnoBue 2 byaet bonee orpaHmnymBarolmm, 4yem ycnosme 1.
Boibupaem knacc 1 n spemennyto 6asy 100 ¢ [cm. 8.3 nepeuncnenune e)]; noatomy, ans nasepa c o < 1,5 mpag v
t>1T,[T,=10conaoa <1,5 mpag (cm. Tabrnmuy 10)] MNA3 onpegensioTt no Tabnuue 4 cnegyrowmm obpasom:

naQ =3,9-10 ¢, C, B,

rae ua Tabnuupl 10 C, = 109:002(4-700) = 2 51 4 C, = 1, noatomy M3 = 0,98 mBT.

OTO MEHbLLE, YeM 3MUCCUA Na3epHOro agnoga vyepes aneprtypy guameTpom 7 Mm Ha pacctodaHum 70 mm OT nasepa,
NO3TOMY MOXHO CHMUTAaTb, YTO Nnasep npesbiwaeT knace 1 npu knaccnukaymm no yenosuio 2. OgHako, Korga Mbl CpaBHU-
BaeM aaHHble ycnoBus 3 ¢ N3 ana knacca 1, nasep cooTBeTCTBYET TpeboBaHusAM ans knacca 1.

[Toka nasep yaosneTsopseT TpeboBaHuaM gns knacca 1, knaccupukauymsa gns ycnoeun 1 n 3, Ho He COOTBETCTBYET
yCNoBuio 2 ans knacca 1, 6e3 npesbiwenuns N3 ana knacca 3B oH cooTBeTcTBYET Knaccy 1M.

CCNU NONb3oBaTeNnb noabepeT KONMUMUPYIoLWME NMUH3bI NS Na3epHoro anoaa, nasep MOXHO He Knaccnuum-
POBAaTh.

lpumep B.3.3

{naccnuunpoBatb HEOQNMOBBLIN Na3ep, r’eHEPUPYIOLWNN OANHOYHbIE NMIMYIBbCbl C YABOEHUEM YacTOTbl U3Nnyde-
HUA, CO CNEeayrWMMN BbIXOAHBIMU XapakKTEPUCTUKAMM U AONYLWEHUEM, YTO Nasep uanydaet Ha obenx annHax BOIH
OJHOBPEMEHHO.

JHeprus BoixogHoro nmnynbca coctaensaetr 100 mx ana A =1, 060 Hm.

JHEPIrns BbIXOAHOIro nmnynbca coctasnset 25 mIbxk ana A = 530 Hm.

OnntenbHOCTL nMnyneca — 25 HC.

HunameTp anepTypbl HA BbIXOA4E — 5 MM.

PacxoauMOCTb My4dKa Ha KaXxgow anvHe BOIMHbl < 1 mpag.

PeleHune
'Ipegnonaraercsi, YTo nasep reHepupyeT TOMbKO OAWH UMNYNbC 3a BpemMmeHHyto 6a3y 100 ¢, Torga AnUTenbHOCTb
MMNyNbCa MOXHO WCMONb30BaTbhb KaK ANMWUTENBHOCTbL 3KCno3umuun. Bbibupaem nasep knacca 3B. B tabnuue 9

ycTtaHoBneH N43:
ana A =1, 060 um MO390 = 0,15 bk = 150 mIx;
ansa A = 530 um MNA3s535 = 0,03 Ik = 30 mIx.

I deKkT 3TUX ABYX ANWH BONH aganTuBHbIN, CM. 8.3, nepeuncnerHune b)) n tabnuuy 2 ansa knaccndukaumm nasepHon
annapartypsbl ¢ U3ny4YeHUem Ha KpaTHbIX ANMMHAaX BOIH.

[loacraensas B ypaBHEHWE 1060 + 530 < 1 3Ha4eHwus
N0310s0  MASs530 ’

nony4aem:

100 | 25
150 30

[Tpn 3HaveHun 6onbwe 1 kKnaccudbukaumsa nasepa gormkHa bbiTb Bbiwe. Takmm obpas3om nasep OTHOCUTCH K
Knaccy 4.
lpumep B.3.4
{naccncuympoBaTb nasep Ha gunokenae yrnepoga (A = 10,6 MKM), NCMONb3yeMbIN C OTKPbITbIM MYyYKOM B CUCTEME
be3onacHocTU. [NpuHMMaem cpegHIo BbIXOAHYI MOWHOCTL 0,4 BT, gnameTp nydka 2 MM 1 pacxogmmocTtb nydka 1 mpag.
PelleHne

Boibupaem knacc 3R n Bpemennyto 6asy 100 c¢; npegHamepeHHoOe HabnoageHmne He npeanonaraeTcs.

B rabnuue 7 NA3 ans knacca 3R paseH 5000 Br-m~2. 3ameTum, 4T0 B Tabnuue 11 AaHa orpaHnuMBaloLLasn anepry-
pa ansa 100 ¢ nanyvyenuns B 3,5 MM, HO AMaMETP My4Ka faszepa COCTaBNAET TONbKO 2 MMm. [nsa pacyerta obrny4YeHHOCTU B
nydke (Ey = Py /nnowaab), ncnone3yloT 4eNCTBUTENBbHLIM AUaMETP MyYka Unu orpaHnymMBalolyto aneprypy, Boibnpas
Hanbonbluee U3 AByX 3Ha4YeHue, Torga

= 1,5 mIx.

. Po 4.0,4
7 nnowaak  g(35.1073)2

=4,16-10% B1-M~2.

210 Bbiwe 143 ana knacca 3R. B tabnuue 9 M43 ans knacca 3B paeen 0,5 BT, noatomy 370T nasep knaccnpuum-
pyeTcsa kak knacc 3B.

lpumep B.3.5
{naccnuunpoBaTtb nasep, nanydarowmm nMnynbCcbl 4nNUTenbHOCTLIO 1MKC ¢ YactoTon nosTopenus 500 [ U, nnko-

BOW BbIXOAHOW MOWHOCTEIO 10 KBT 1 A = 694 HM, gnameTpom nydka, paBHbIM 5 MM, pacxoammocTbio nydka 0,5 mpag.
B nepeuncnerunm f) 8.3 nogpobHO U3NOXKEHbI YCNOBUA N3MEPEHUU ONA UMNYNbCHO-NEPUOOANYECKNX ITA3EPOB,
KOTOPblE MPUBEAEHBLI HUXE.
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NA3 ansa anvH BonH oT 400 ao 10° HM onpeageneHsl ¢ NCNONb30BaAHWEM OrPAHUYMBAIOLWMX TPeBOBaHUIN Nepeync-
nennn a), b) n ¢) bonee yem npegHasHadeHo. [ns ocrtanbHbiX anuH BonH MNA3 onpeaenen ¢ ncnone3oBaHmnem bonee
orpaHu4mMBarWmnx TpeboBaHnK nepeuncneHnn a) n b). TpeboBaHne nepeuncneHnst ¢) NPUMEHSIOT TONbBKO As1 TENNOBbIX
OrpaHN4YeHNn U HEe NMPUMEHSIIOT ANt HhOTOXNMUHYECKUX OrpaHNHYEeHUN.

Boibnpaem knacc 3B n BpemeHHyto 6a3y 100 c. lNpoBepsiem, 4TO cepust UMMNynbsCOB MOXET MPOUTU 3a NepUoa
T, kak paHo B Tabnuue 3. [lna atoro nasepa gnwvHa BONHbI 7; = 18-10° ¢ n BpemsA Mexay MMMynbCammn COCTaBNAET

/MM = 2-1073 ¢, noka nocrnenoBaTenbHOCTb UMMYLCOB HE MPOXOAMT 3a Nepuop T;. Cnegywouwas npoueaypa no nepe-
uncnenuto f) 8.3:

a) ManyyeHune ogmHouHoro nmnyneca. B tabnuue 9 ana t = 10° ¢
HDISD,EI,HHGHH. = 0,03 Ix;

b) B tabnuue 9 ana 7=100 c Mo+ = 0,5 Br.
[leneHve Ha 4acToTy crnegoBaHnUsA UMMNYIbCOB AAaeT 3KBUBANEHTHYIO aHeprmio 1139 nvnyneca, nostomy

_Mgor — 05
nocnea. uMn T U ~ 500

M43 = 11073 x;

¢) MABgmmnoun. us cepuun = MABommoun. * Cs = MA, guoun. N4, HO N OrpaHU4eHo YMCOM MMMYILCOB, NPOXOASLLMX
3a nepuog T, =10 ¢ ana o < A yin (CM. TaONKMLy 10).INoaTtomy:

NS0 auHoun. ns cepun = 0,03+(1 0-500)~%%° O,
nﬂaoﬂMHmH. U3 cepum — 3=57'10_3 X
Hanbonblwee orpaHnyeHmne ans Tpex 3Ha4YeHUn COCTaBnseT

NA9Scaunoun, 7= 141 0~ I

JHEPrnio nazepa 3a nmnynosc, Q, BEIYUCNAIOT NO popmyne:
Q = (NMMKoBasi MOLHOCTL) X (ANUTENBHOCTb UMNYIbCA),

Q=10%10"°= 0,01 Ox.

HocTynHasa amuceus 3a umnynec npesbiwaet 39, ,u0un. 75 N1@3ep npesbiwaeT [N43 ana knacca 3B, nostoMmy OH
OOIKeH ObiTb OTHECEH K Knaccy 4.
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[MpunoxeHne C
(cnpaBo4HOe)

OnucaHue KNaccoB 1 COOTBETCTBYHLWUX NOTEHUMAIIbHbLIX OMNacHoOCTen

C.0 Obwume nonoxeHnAa

[laHHOE nMpunoXeHne CoOO4epPXXUT OMUCAaHME KNacCoB, KOTOPbIM COOTBETCTBYIOT MOTEHUMAlbHbIE ONACHOCTW.

[IpnnoxeHne npeanaraeTcs Kak pykoBOACTBO AN U3ITOTOBUTENEN B UX 3aJadvax OnmcaHusl ornacHOCTEW, CBSA3aH-
HbIX C UX npoaykunewn. [laHHOe MPUNoXeHne Takke yCTaHaBNIMBAET OrpaHnYeHnst Ha CXeMbl Knaccupukaumm, Tak Kak
00beAMHUTDL Na3epbl B OQHY rpynny, K KOTOPON NPUMEHUMbI ODLWKME HOPMbI BE30MacHOCTU, HEBO3MOXHO.

C.1 BBepeHne

Knaccndumkaumsa passuBanacb Tak, YToObl UCKMIOYNTE OMNACHOCTU AN NONb30BaTeNen NnasepHon annapaTtypbl U
onpeaennte Heobxoammbie mepbl KOHTpons. Knaccudukaumsa nasepoB OTHOCUT K NOTEHUMalnbHbIM ONACHOCTSAM BO3-
MOXHOE M3NyYeHne nasepa n COOTBETCTBYIOLLEE MOBPEXAEHUE KOXN W IMa3 U HEe OTHOCUTCA K APYIMM NoTeHUnarnbHbIM
OMacHOCTSIM, TAKUM KaK 3NEKTpU4YeCKne, MexaHn4eckne unm XMMm4veckne Umnm onacHoCTM OT BTOPUYHOIO ONTUYECKOro
nanydeHnsa. OCHOBOW Knaccuukaumum siBNSAETCA NOBbILLEHNE PUCKA MOPaXKEHUA C NOBbILLEHMEM MOLLHOCTU, NPEBbILA-
owen basnc-knacc 1, n bonee To4HOE ONMUCAHUE PUCKA OT MOTEHUMANbHOIO OBMyYeHUs HA ManbIX PACCTOSAHUAX OT
nasepa. OnacHast 30Ha MOXeT CUIbHO OTNMYAaTBLCH AN pa3sHbIX NMa3epoB O0AHOro Knacca. [loteHunanbHas onacHoCTb
MOXET OblTb 3HAYUTENBHO CHUXEHAa 3a CYeT NPUMEHEeHUs1 NMonb3oBaTenemM AONONMHUTENbHbIX 3aWMTHBLIX Mep, BKo4ast
cpeacTtBa AOMONHUTENBbHOMO TEXHUYECKONO KOHTPOMNS, TAKOro Kak OorpaXaeHwusl.

C.2 OnncaHue Knaccos

Knacc 1

NaszepHas annapartypa, kotopass 6e3onacHa npu nNobbIX 0OOCHOBAHHO NpeacKkasyemblX yCrnoBusx paboTsl,
BKIIOYasA ANUTENbHOE Mnpsimoe HabngeHne B Nydke, AaXe B TeX Cny4asiX, Korga 3KCrno3nums NponcxoauTt vyepes ontu-
Yeckne yCcTpoucTea HabnwaeHus, Takme, Kak nyna unm buHokne. K knaccy 1 takke oTHoOCATCS nasepbl 60NbLWON MOLWHO-
CTW, NONMHOCTBI 3aKPbITbIE TAK, YTO UCKITIOYAKTCH MOTEHUMAIIbHbIE ONACHOCTN U3NYYEHUA MNMPU ONUTENBHOM UCMONb30-
BaHMKM (BCTPOEHHAsA nasepHas annapartypa). HabnwgeHne B ny4vke nasepa knacca 1, KOTOpbIN U3NYy4YaeT SHEPTUIO B
BUOAMMOM AuanasoHe, MOXET Bbi3BaTb 3PPEKT NOTEPU UNN NPUTYNNEHNUSA 3PEHUSA MPU HUIKOWN OCBELLEHHOCTU BHELLHEN
cpebl.

Knacc 1M

INazepHasa annapartypa, koTopasi besonacHa, BKIOYas OANMUTENbHOE NPSAMOE HADNIOAEHNE B NyYKe, JaXe B TeX
Cy4vasix, Korga 3KCrno3nmums nponcxoguT 4vepes ONTUYecKkme ycTpoucTBa HabnogeHus, Takue, Kak nyna nnm OUHOKIb.
M3 moxeT 6bITb NPeBbILLEH, 0DNyYeHne MOXET BbI3BaTh MNOBPEXAEHNE MMa3 ¢ OAHUM UITN HECKONbKUMW OMTUYECKNMMU
npubopamu (rnasHole Nnynsl UM BUHOKNN) NPU CNEaYIOLWUX YCNOBUSIX:

a) Ans pacxogsiWerocs ny4ka, ecnv nonb3oBaTenb pacnonaraeTt onTu4eckne KOMNoHeHT bl B npegenax 100 mm ot
NCTOYHUKA COKYCUPOBAHHOIO (KONNMMMUPOBAHHOIO) MNydka wUnn

b) ANa KONNMMUPOBAHHOIO MNMy4ka ¢ gnameTpom bonblue, Yem AnameTp, yKasaHHbIn Anst yernosust 3 (cMm. tabnuuy
11).

IlnanasoH BonH anst naseposB kKnacca 1M orpaHudeH cnekTpanbHbIM AWANa3oHOM, e Yalle BCEro CTEKIAHHbIE
ONTUYECKUE MaTepuansbl, UCMOMb3yeMbIE B ONMTUYECKUX NPpubopax, MOryT 3Ha4YUTENBHO YCUIMUTL Nepepady, T. €. Mexay
302,5n 4, 000 Hm. Habnogenne B nydke nasepa knacca 1M, KOTOpbIN U3Ny4aeT SHEPTUIO B BUANMOM ANANA3OHE, MOXET
Bbi3BaTb 3PP EKT NOTEPU UMK MPUTYNNEHNA 3PEHUSA NMPU HU3KOWN OCBELLEHHOCTU BHELWLHEN Cpeabl.

Knacc 2

INMasepsbl, ncnyckawwme BUANMOE UarnydeHmne B ananasoHe anvH BosiH ot 400 go 700 Hm, 6e3onacHb! Npyu MHOBEH-
HOM OBMyYeHun, HO MOryT ObITb ONACHbLI NMPW HEMOCPEACTBEHHOM OOMYyYEHUN NYyYKOM LUMPOKO OTKPLIThIX rMa3. Bpemen-
Has 6asa 0,25 ¢, npuHsTa Npy onpeaeneHnn Knacca u MUHUManbHOIO PUcKa noBpeXaeHust npu MrHOBEHHOM 0bnyve-
HUW.

Cneagytowme dhaktopbl CnocobCTBYIOT NPeaoTBPALLEHUIO NOBPEXAEHNN NP 0DOCHOBAHHO NPOTrHO3UPYEMBbIX YCI10-
BUSIX:

- HenpegHamepeHHoe obnyvyeHne BO3MOXHO M3peaka rnpu HebnaronpuaTHbIX YCINOBUSIX, HANPUMEP MNPU HaxoXxae-
HUM Ha OO4HOWN NMUHUWM MyYKa U 3padka Npu 3aKpenrieHHON rofioBe, U ABMNSAETCA HanXyaLnum cnydvaem,

- obsazarenbHoe none 6e3onacHocTy nNpn MO3S, npeBbiwatowen MNAS;

- XenatenbHO npeaoTBpawars npu 0bnyvYeHun SApKUA CBeET.

Ina knacca 2, B NpOTUBOMNONOXHOCTL Knaccy 2M, ncnonb3oBaHne ontu4veckux nNpubopoB He MNOBLIWAET PUCK
NOBpeXaeHUs rmnas.
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OpgHako nasepHasi annapartypa knacca 2 MOXET Bbi3BaTb OAJMUTENBbHOE UMM KPATKOBPEMEHHOE OCnensreHne,
NOSABNEHNE OCTATOYHOIO MU300PaXKEHNS NCTOYHUKA, OCODEHHO B YCIMOBUSAX HU3KOW OKPYXAaKOLWEN OCBELWEHHOCTU. ITO
MOXET UMETb KOCBEHHbIE ONacCHble MOCneacTBUA, BO3HUKAKOWME B Pe3ynbraTte BPEMEHHOINO HAPYLWEHUA 3PEHNA UMK
ncnyra. C TakuMn HapyLWEHNSAMW 3PEHNA MOTYT, B YACTHOCTU, BbITb CBA3aHbl ONACHbIE CUTYaUUK NPWU BbIMOITHEHUN HEKO-
TOPbIX KPUTUHECKUX Onepaunmn, Takux Kak paborta ¢ mexaHmamamu unm paboTa Ha BblCcOTe, paboTa € BbICOKMM HaMNpsiKe-
HUEM WU BOXOEHME.

[Tpn nomowm MapKUpOBKM MONb30OBATENSAM OAETCH YKA3aHME HE CMOTPETb B MYYOK, T. €. MPUMEHATb AKTUBHbLIE
npeaynpexgawwme peakummn, 0TBOPaAYMBasiCb UMM 3akpbiBas rmasa n naberaa npoaomKnTenbHOroO npeaHamepeHHoro
HabngeHne B nyudkKe.

Knacc 2M

INTasepsbl, ucnyckarwwme BUANMOE MU3NyveHne n BesonacHble AN KOPOTKOro BPEMEHU 3KCMO3UUUKU TONBKO Ans
OTKPbLITOro (HEBOOPYXXEHHOIO rnasa). [ospexgeHune rmasa MoxXeT ObiTb CBA3AHO € 0bny4YeHnem OAHUM UMMM HECKONbKU-
MU ONTUYECKUMU npubopamu (rnasHble nynbl NN OUHOKNN) NMPU Cneayrwmx yCernoBUsIX:

a) Ans pacxogsilerocs ny4ka, ecnv nonb3oBaTenb pacnonaraeTt onTuyeckne KOMnoHeHTol B npegenax 100 mm ot
NCTOYHUKA CHOKYCUPOBAHHOIO (KONNMUMUPOBAHHOIO) My4Ka, Un

b) ANa KONNMMMMPOBAHHOIO Ny4vka gnameTpom dornee Yem auameTp, ykaszaHHbiM gns ycnosust 3 (cm. tabnuvuy 11).

OpgHako nasepHas annapartypa knacca 2M MOXeT Bbi3BaTb OAJMMTEINBHOE UMMM KPATKOBPEMEHHOE OCNensneHne,
NOSABNEHNE OCTATOYHOIO MU3006paXKEHNS NCTOYHUKA, OCODEHHO B YCITOBUSAX HU3KOW OKPYXaloWen OCBELWEHHOCTU. ITO
MOXET UMETb KOCBEHHbIE ONaCHble MOCNeacTBUA, BO3HUKAKOLWME B Pe3ynbraTte BPEMEHHOINO HAPYLWEHUA 3PEHNA UMK
ncnyra. C TakmnMmmn HapyLweHUSIMN 3PEHNS MOTYT, B HACTHOCTU, BbiTb CBSA3aHbl OMACHbIE CUTYaUUKM MNPU BbINONMHEHUN HEKO-
TOPbIX KPUTUHECKMX Onepaunmn, Takux Kak paboTta ¢ mexaHuamamm unm padboTa Ha BblCOTe, pabdboTa C BbICOKMM HaMpsiKe-
HUEM WU BOXOEHME.

[Tpn nomowm MapKUpOBKM MONb30OBATENSAM OAETCHA YKA3aHME HEe CMOTPETb B MyYOK, T. €. MPUMEHATb AKTUBHbLIE
npeaynpexgawuwme peakummn, 0TBOPaAYMBasiCb UMM 3akpbiBas rmasa n niberasa npoaomKnTeENbHOIO npeaHamepeHHoro
HabnageHne B NyJKe.

Knacc 3R

INMasepsbl, n3any4eHne KoTopbiX MOXeT npesbicnTe MAD npu npamom HabnwgeHun B Ny4dke, 04HAKO PUCK NOBpeXae-
HMA B DONbWKMHCTBE cnydaeB HWxe, nockonbky N3 ana nasepos knacca 3R Tonbko B nsATb pas Bbiwe, Yem A3 ans
nasepoB knacca 2 (B Buanmom gnanasone) vnu N3 ana nasepos knacca 1 ansa apyrnx anvH BonH. Puck noBpexaeHums
NOBbLILWAETCA NMPONOPUUOHANBHO ANMUTENBHOCTU 3KCNO3UUUK, U 0Dny4YeHne onacHee npu npegHamepeHHoMm obnyyeHunn
rnas. [MockonbKy pUCK HE3HAYUTENEH, HEKOTOPbLIE U3rOTOBUTENN MNPUMEHSIIOT TPEebOBaHUA N MEPbI KOHTPOIS, NPUMEHSI-
eMble MONb30BaTENEM MO CPABHEHUIO C TEMU, KOTOPbIE NPUMEHAIOT K Knaccy 3B.

Cnegytowmne hakTopbl CnOCODCTBYIOT NPeaoTBPALLEHUIO NOBPEXAEHNN NPU KOPPEKTHO NPeacKkasyemblX yCroBUSX:

- HenpeaHamMmepeHHoe obny4vYeHne MOXET u3peaka npyu HebnaronpuATHbIX YCNOBUSAX, HANPUMEP MPU HaxoXaeHUn
HA OQHOW JIMHUN MNyYKa U 3padka;

- obsizatenbHoe none 6e3onacHoctu npu MI3;

- 0DObIMHO HEe MPeacTaBnAWUA pucka obny4veHns SIPKUA CBET B Cny4Yae BUAMMOrO U3nNy4YeHUs1 n3-3a peakumm Ha
HarpeB PoroBon 000MoYKkM OT MHPPAKPACHOIO U3NYYEHUS.

OpgHako nasepHas annapartypa knacca 3R moxeTt Bbi3BaTb AJIMTENBHOE UMW KPATKOBPEMEHHOE OCIEneHue,
NOSABNEHNE OCTATOYHOIO MU3006paXKEHNS NCTOYHUKA, OCODEHHO B YCIMOBUSAX HU3KOW OKPYXaloWeNn OCBELWEHHOCTU. ITO
MOXET MMETb KOCBEHHbIE OMNacCHble NOCNEeACTBUSA, BO3HUKAIOWME B pe3ynbraTte BPEMEHHOIo HapyLleHUs 3peHnst Unn
ncrnyra. C TakmnMmmn HapyLweHUS MM 3PEHNUSA MOTYT, B HACTHOCTU, ODbiTb CBSI3aHbl OMACHbIE CUTYaUUKU MNPU BbINONMHEHUN HEKO-
TOPbIX KPUTUHECKNX Onepaunmn, Takux Kak paborta ¢ mexaHmamamum unm paboTa Ha BbiCcOTe, paboTa € BbICOKMM HaMpPsKe-
HUEM WUIN BOXOEHME.

Nasepsbl kNacca 3R Ao0mKHbI NCMONB30BATBLCA TONBKO B TEX CNyYasiX, Koraa npsimoe HabnwgeHue B ny4vke marnoBe-
POSATHO.

Knacc 3B

Ilasepsl, HEnocpeacTBEHHOE HADMIAEHNE NMyYKa KOTOPbLIX BbI3bIBAET 0bnyveHue (Hanpumep, B npeaenax HOM3),
BKIIOYasA KpaTKoBpeMeHHOe obnyyvenne. Habnwogenne gndpdysHoro otpaxeHms He onacHo. Jlasepol knacca 3B, nanyde-
HMe KoTopbIX npubnmxaercs k N3 ana knacca 3B, MOryT Bbi3BaTb HE3HAYUTEINBHOE NOPAXEHNE KOXN U JaXe BbI3BaTb
BOCMNNaMeHeHue noxapoonacHbolx matepuanoB. OgHako 370 BEPOSATHO B TOM Criydae, ecnuv ny4yok Maroro gnamerpa nnm
CPOKYCUPOBaH.

[TpumedyaHune— CywecTByIOT TEOPETUYECKNE (HO MAaNOBEPOSATHLIE) YCNOBUSI HAbNaeHWs, korga Habnogae-
moe andhdy3Hoe oTpaxeHne moxet npeebicnte MAJ. Hanpumep, ans nasepoB knacca 3B MOWHOCTL NpmnbnmnanTecs K
MA3 npy anutenbHOCTU HabNwaeHns anpy3HbIX OTPaKEeHUN BUANMOIo nanydeHmna He meHee 10 ¢ n HabnogeHun ¢
paccTosAHUA MeHee 13 cM mMexay andy3HON MNOBEPXHOCTBIO N POroBULIEN rnasa.
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Knacc 4

INMaszepHas annaparypa, KoTopasi MOXET NpeacTaBnATb COBON ONACHOCTL NPy HABNIOAEHMN B NYYKE U SKCMO3NLUK
KOXWU Unn HabnogeHun andy3Horo otpaxenmsa. Kpome Toro, 3tm nasepbl 4acto NpeacTaBnsitioT OnacHOCTb BO3HUKHO-
BEHUA NoOXKapa.

3ame4vaHne no HoMeHknartype

«M» B knaccax 1M un 2M pononHsietTcs oT ontudecknx npubopoB HabnwoaeHns. «R» B knacce 3R gononHseTcs oT
CHWXeHUS nnun ocnabnenusa TpedboBaHUn. CHUXEHME TpeboBaHMW AN U3rOTOBUTENS U Nonb3oBartens (T. €. OTCYyTCTBUE
TpeboBaHMN MO KMaBULLHLIM MepeknyartensM, bnokupartopamMm nydka WM aTtTeHaTopam u coeguHuTensm Brokm-
POBKMW ).

Heobxoanmo OoTMETUTb, YTO AN BbllWEYKA3aHHbIX ONUCAHUW, BCAKUW pa3 CNOBO «OMNAaCHOCTbY UCMONb3yeTCHA UNK
NMMEETCH CCbINIKA Ha YBEINMUYEHNE PUCKa NOPaXXeHUsl, 3Ta OMNacHOCTb U PUCK CYLWECTBYIOT TONBbKO B npegenax niowagun
BOKPYI Nnasepa, rae cooTtBeTcTByowWmMN ypoeeHb MI3D npesbiweH. Npy obnyvYenHnn He3awmWEHHOTO rnasa ata nnowaib
orpaHndymBaetcs HOI'P nnu ana xopowo KoNnMMmnpoBaHHbIX NMyYKOB Nnasepos knaccoB 1M v 2M Bngnmsim B BUHOKIN UK
Teneckonsl Ha npoTsxeHnn HOIP. MoxeT BbiTh, 4TO HEKOTOpbLIE Nnasepbl (knacca 3B wnu knacca 4) nmerT O4YeHb
maneHbkoe HOI'P, Tak 4TO Anga cneunansHOW YCTAHOBKU UMW NMPUnoXxeHunsa ansa HapyxHow vactm HOI'P sawuTa rnas He
ABNsieTCA HeobxognmoWn. Npumepammn Takmx yCTAHOBOK SIBMAKOTCH CKAHUPYIOLWMWE Nnasepbl UNn NMHEWHbIE Na3epbl, NoA-
HATbIE A0 MNOTONKA NPON3BOACTBEHHOIO NOMELLEHUS, KOTOPbLIE AenatT no obpasuy unm no nmHnm odpadoTKn 3aroTOBOK
B NMPOU3BOACTBEHHOM MomelweHun. [loka ypoBeHb MOLWHOCTU TAKOW, YTO U3NTyYEHUE Ha NPOU3BOACTBEHHOWN Mnowagke
Hxe M3, n nostomy siBnsaetTcs 6€30nacHbIM, TEXHUYECKOE U CEPBUCHOE OBCNYXMBAHME N3MEPUTENBHOW annapaTtypbl
TpebyeT cneunanbHOro obcyxgeHmns. Hanpumep, obny4veHne Ha OTrOPOXEHHOM PACCTOSAHUM MOXET DObITb ONacHbIM ANA
cny4yasi, Korga nonb3oBaTernb HAX0AUTCH Ha NECTHULE U MOET OKHO. [dpyron npumep: pactpoBoe nlobpaxeHune besonac-
HO, OMACHOCTb MOXET BO3HUKHYTb, €CINU My4YOK BO3BpALLAETCHA Ha3ad K HECKAHUPYKOLWEMY COCTOSAHMIO. Hanpumep, ans
nasepoB Knacca 4 cywecteyer HOI'P, cBaszaHHoe ¢ gndpdpy3HbIiMu oTpaxeHussMmu (xots 31o HOIP moXeT 6bITb NonHoC-
TbO OFPAHUYEHO B NPOCTPAHCTBE). XapaKTepPUCTUKN, CBA3AHHbIE C NA3epHON OMACHOCTBLIO, N MPUINOXEHUSA ABNAIOTCA
4YaCTblO CHUMXEHUA PUCKA.

KnaccnpukaymoHHbIE UCTIBITAHUSA ONPEAENSIOT UMY «HAUXYALWWW cny4Yamy, UNn «HWXXKHUA Knace» (T. €. knacc 1) u
OrpPaHNYMBAIOT MPUMEHEHNE NA3EpPOB TaK, YTO HET ONACHOCTU ANS rMa3 Unn KOXN gaxke npm 060CHOBAHHO NPOrHO3UpY-
emMbiX cobbiTuaX. [Moatomy nasepbl knacca 3B wnum knacca 4 moryt odopMnsaTbCsl Takmm 0b6pasom, 4To nx obbivHOE
NCrnonb3oBaHne N PyHKUMOHMPOBaHMUE HBe30nacHbl, a ONACHOCTb MOXET CTaTb BO3MOXHOW B Hamxyawem cnydae. Ons
Cry4asi, Korga nasep nMmeeT 3almnTHbIN KOXYX (KoTopbin cooTBeTcTBYET IEC 60825-4), HO He pocTuraet ypoBHs knacca 1.

- KOPNyC He COOTBETCTBYET TPebOBAHMAM HACTOSALWEND CTaHgapTa Ha ANUTENbHLIW Nepunoa (MeHSIeTCa 4nst MaLwnH
B cooTBeTcTBMM ¢ M3OK 60825-4 n Ha Hebonblwoe BpeMsi MOXET ObITb UCNONb30BaH);

- HE MONHOCTBLIO 0becneumBaeTcs 6e30NacHOCTb AN OKPYXaloLWen cpegbl, rae MOXeT ObiTb YernoBek;

- He obecnevymBaeTcsl aBToMaTUYECKasa NPOBEPKA NPU NPOXOXAEHUN NIOAEN B Orpa)aeHHyro 30Hy. (OgHako B
KOHTPONMUPYEMOW OKPYXaIoLWEN cpeae 3TO BO3ZMOXHO 3aMEHUTb Ha OpPraHn3aunoHHble Mepbl Be30MacHOCTU, NHANBUAY-
anbHbIE KIIOYKM, KOTOPbIE NPeaoTBPAaLLAOT OTKPbIBAHNE ABEPEN, KOrga KTo-nmbo HaxoauTcs No3aan KOXyxa, KOTOPbIN He
BITUSIET HA Knaccudukaumio, HO ABMNSAETCH Npoueaypon, KOTopasl yBeNnMUMBaeT ypoBEHb 6e30nacHOCTN NOnb3oBaTens).

B cny4yasx, korga onacHOCTb CBsidaHa ¢ nasepamm knaccoB 3B v 4, opraHn3aunoHHblie mepbl 6e30nacHOCTH BOMK-
31 KOXXyXa MOryT bbiTb goctatodHbiMn, OBbIMHO ANsl Na3epHbIX CUCTEM, HE 000PYAOBaHHbLIX KPbIWEN UNN B CUTYyaUUSIX,
Korga BO3MOXHO NporopaHve 3awmTbl HACKBO3b MNOCe NnpogorinkKUTENbHON HEUCTPAaBHOCTU, MOIyT OKa3aTbCH 4OCTaTOM-
HbIMW OPraHn3aunoOHHbIE MEpHI.

CyLEeCcTBYIOT gpyrve npumMmepsbl gns nasepos Knaccos 3B v 4, Bo3HMKawWwme TONbKO B Crieunpnyecknx cutyauusix.
Hanpumep, cpaBHUM CUTyauuio, B KOTOPOW KNnaccudpukaumsa OCHOBaHa Ha MPUHAaANEXHOCTAX, TAKUX KakK KONNMUMMUPYIOo-
LLME NUH3bI, NPUMEHAEMbIE K CUITBHO pacxogsawnmMcs NCTOYMHUKAM HU3KOro ypOBHS ANA NasepHon tepanuu. Takow
nasep MOXHO KnaccupunuupoBaTb Kak Krnacc 3B, OCHOBbIBAsiCb HA TOM, YTO NMpuHaanexawmue rMH3bl HOPMAanbHO 3aK-
PENNEeHbl N Yepe3 HUX NPOoXoauT NOoTEeHUMAaNbHO OMacHbIN KOMMMMUPOBAaHHBIM NMy4vok. OgHako ncnonb3oBaHue nasepa
6e3 HOpPMAanbHOMO KPENNEeHUs NMUH3, Pe3yneTaToM Yero MOXeT ObiTh pacxoXAeHue nydka, takke MOXeT bbiTb Besonac-
HbIM (HEKOTOpPOE 0bnydveHue rnas Moxet 6biTe HUXe MOJ). NosTomy onacHas nnowagb MOXET ObiTb TOMBKO BOKPYr
nasepa, korga KonnmMmmpyrowme NnH3bl HOPMarbHO 3aKpenrseHsbl.

C.3 OrpaHnveHunna cxembl Knaccndpukaumm

XOTA ncnblTaHns AN Knaccnukaumm MMeKOT MHOIo NyTen Anst orpaHnyYeHus Xyguwmnx criydaeB, CyLWeCcTBYIOT orpa-
HUYEHUA, KOTOPbIE MOIYT UCKMNIOYUTL OMNACHOCTb, CBA3AHHYIO C paccMaTpuBaemMbiMU Kraccamun. Knaccnopukaums OCHO-
BaHa Ha Tpex noaxoaax:

a) N3 pasnuyHbIX KNaccos,;

b) TpeboBaHUA K U3MEPEHNAM HA DONbLUNX PACCTOSAHUSX U3MEPEHNS, ANAMETP anepTypbl U yron npuema, oTpa-
Karowme nanydeHust. Itn TpeboBaHns K N3MepeHusM Anst UMELWENCH NasepHon annapartypbl onpeaenstoTca gOCTyr-
HOW 3MUCCUMEN, KOTOPYIO cpaBHuBalT ¢ 13 npn onpegeneHnn knacea;
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C) YCNOBUSA UCMbITAHUN, B COOTBETCTBUM C KOTOpbIMK onpegensatoT M3 n goctynnyto amuceunio. [Npu 3TOM NPUHK-
MalT BO BHMMaHWe 0BOCHOBAHHO NPOrHO3MPYeEMblE YCNOBUSA €AUHUYHbLIX HEMCNPABHOCTEW. Takke Heobxogumo pasae-

JINTb YCITOBUA dDyHI{LI,MOHHpOBaHHFI, TEXHNYECKOIO N CeEPBUCHOIO OGCJ’Iy}I{HBaHHFI. Cne,u,yeT pPaCCMOTpeTb NCMNOJIb30BaHNE

OOMNONHUTENBbHbLIX MPUHAANEXHOCTEN U Pa3NUYHbIX KOHMUIypaumn annapaTtypbl, KOTOpble MOryT ObiTb BbINOMHEHbI De3

NCIMoOJ1b30BaHUA WHCTPYMEHTOB.

{aXabl¥ U3 3TUX KOMMOHEHTOB COAEPXNUT AONYLWEHUS, CBA3AHHbIE C ODOCHOBAHHO AOMYCTUMbBIMU CIyYasMun, a npu
HECOOTBETCTBUM ONACHOCTb NMPU MCNONb30BaHUKM Bonee HM3KOro Krnacca sodpacrtaer. Hanpumep, MNO3 ana knaccoB 1 m
1M ans 60NbWOro BpEMEHN N3NyYeHUs OCHOBbIBAETCA Ha ABwxXeHun rmaas. OgHako, ecnv yBenu4vnTtb obny4veHue rnas B
COOTBETCTBUN C ANUTENBHOCTBIO MEAULUMHCKNX Mpoueayp, Toraa ans knacca 1 nazepHasi SMMCCUA MOXET BECTU K NOTEH-
LManbHO ONACHbIM NOCNeaAcTBusIM. Takke TpeboBaHus namepeHnst BasmpyroTcs Ha NPeanonoXeHNsIX N OLUEHKAX BEPO-
ATHOCTU NOCNEACTBUMA C HEKOTOPLIMU TUNAMK onTuYecknx npubopos. Hanpumep, KONNMMUPOBAHHBIM NYy4YOK 60MbLIOro
anameTpa, nepexpadveHHblin bonblnMm TeneckonomMm mor bbl ObIThb OnaceH gaxe ans nasepa knacca 1. OgHako BeposiT-
HOCTb TaKMX Cny4anHbIX Nocneacrtsnm obbiMHO OYeHb Mana M3-3a MareHbkoro nonsa obsopa teneckona. dpyras cutya-
LUS, KOTOPYIO YYMUTBIBAIKOT, COCTOUT B TOM, YTO annapartypa NoMeLgHa B YCIOBUS, KOTOPbIE HEODA3ATENBHO paccMaTpPUBa-
10T ANs Knaccnukauum, HO OT KOTOPOro onacHoe nany4veHne BoO3MoXHO. Hanpumep, gaxe npu Tom, 4TO 370 He obecne-
YEHO U3rOTOBUTENEM, pacxogsawmnca ny4vok ot nasepa knacca 1M nnm knacca 2M moxeT ObiTb NPeobpasoBaH B KOIU-
MUPOBAHHbIA MNYYOK, NOTEHUNANBHO ONACHbIM HA DONLLWIOM PACCTOSAHUN N3-3a KONMUMUPYIOWEWN NUH3bI, NpUaraeMmon K
annapartype. 3170 MOXHO paccMaTpuBaTbh Kak U3MEHEHME annapaTtypbl, N NNLUO, BbIMONMHAKWEE 3TO N3MEHEHNE, OOIMKHO
N3MEHNTb Kracc annapaTypbl.

M3rotoButenb AOMMKEH 3HATb 00 orpaHnyYeHusiX, YTobbl ObINTO BO3MOXHO BKNKOYMTL NMPeaynpexaeHns B PyKOBO-
CTBO Mnonb3oBartens gns annapartypbel. OnpegeneHHble NpuMepbl TakKUX NOTEHUMAalbHbIX OrpaHNYeHnIn gaHbl HUXe (3TU
OrpaHNYEHNs1 BO3MOXHbI, T. K. UX BBEAEHNE 3aBUCUT OT TUNa annaparypbl):

- bonbwon anameTp KONMMMMUPOBAHHOIO MNydka nasepoB knaccoB 1, 2 nnu knacca 3R, kotopbiv HabnwaaoT B
bonblne Teneckonsbl;

- CUIBHO pacxoasaLmncs nNyYok nasepo. knaccos 1, 2 nnu knacca 3R, kotopein HabnwogaroT ¢ nynamm ¢ 6oNbWLNM
YCUITEHUEM,

- BUHOKITb NN TENEeCKOMNbl C YCUINMEHUEM MeHbLlue, Yem 7. B aTom cnyyae ans ycrnoBusi 1 ycuneHmne NCTovHuKa ¢
VITIOM O, KOTOPbIN MOXET BbiTb NpUMeEHeH [cMm. 8.3 C)], unun, ansTepHaTUBHO, YMEHbLUEHUE yImTia npuema [cm. 9.3.2 b)]
OOIMKHO COOTBETCTBOBATL peanbHOMy (PakTopy yCUNeHusl, MeHblue, Yem 77,

- HAbnNaeHne NyYKkoB C Teneckonamu;

- YCITOBUN OBOMHOW HEUCMNPABHOCTU, KOTOPblE MOIyT OblTb BEPOSATHLI, T. €. KaXaoe yCcnoBMe HEUCNPABHOCTU B
OTAENBbHOCTU HE AOIMKHO AaTb AOCTYNHYIO amuceuio Boiwe 13, HO 0ba ycnoBmusi HEUCNPABHOCTU, Nponsoweglune
OOQHOBPEMEHHO — MOryT. Korga 3Tm yCrnoBuUst HEUCMPABHOCTU, KaK OXUOaeTcs, Npon3onayt ¢ OTHOCUTENBHO BbICOKOW
BEPOATHOCTbIO, TOIAa BEPOATHOCTb AN ABOMHOW HEMCNPaBHOCTM Morna Obl ObiTb 4OCTATOYHO BbICOKA, U 3TO HEODXOA M-
MO pacCMOTPETb B MpoLecce NPOeKTUPOBaHUAL.
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NpunoxeHnune D
(cnpaBo4Hoe)

MeanumHcKmne acnekTbl

D.1 AHaToOMuUA rnasa
Ha pucyHke D.1 nokasaHbl aHaTOMUYECKNE 4YacTU CTPOEHUA YeNloBEeYEeCcKoro rrnasa

1 — OpoBb; 2 — pecHuua; 3, 18, 24 — cknepa; 4 — BeHa ceTyaTku, 5 — ONTUYEeCcKUN OUCK;, 6 — BeKO; 7 — pagyxHasa 000noyka;

8 — poroBaa obonioyka (cTeknosugHasa nepegHas NOBEpPXHOCTb rnasa); 9 — 3pavok; 70 — BoaaHUCToe Teno; 77 — KOHBLIOKTUBA;

12 — BbIXO4 ONTUYECKOro HepBa; 13 — apTepua cetyaTku; 74 — KpoBeHOCHble cocyabl; 16 — xpyctanuk; 16 — cTeknosuaHoe Teno;

17 — oBea; 18 — cknepa; 19, 26 — cBeT; 20 — peuenTopHble KMNeTKM (nanoykn mn konboukwn), 271, 28 — anuTenun MUrMeHTa;
22, 27— cocyaucrtas obonoyka; 26 — pelenTopHble KNeTKu (Konboykn)

PucyHok D.1 — AHaTtomuga rnasa
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Ha pucynke D.1 (obnacte A) nokaszaHa guvarpaMmma BHELIHEro Buaa NeBoro rmasa. Kpasi Bek orpaHmnymBatot 06-
nactb Bnaenus rmasa (FOV) go dopmbl muHaanst. OCHOBHbIE YacTu NepeaHen NOBEPXHOCTU Na3sa Ha CXeMe CHaDXeHbI
HAANMUCAMMN U yKa3aHbl NYHKTUPHBIMU JIMHUAMW N CTPENKaMM.

B obnactn B nokaszaHa cxema ropu3oHTanbHOIO CeYeHus1 neBsoro rnasa. [nas pasgeneH Ha ABe 4YacTu:. NnepeaHion
KamMmepy, KOTopasli orpaHM4YeHa poroson 000nNoYKoNn, pagyXHOW 0BOMOYKON U XPYCTannKoM, U 3agHIOK KamMepy, KOTopas
orpaHnYeHa CeT4aTKoOn U COAEepPXUT XerneobpasHoe CTEeKNoBUAHOE BELLECTBO.

B obnactn C nokaszaHa BHYTPEHHAS MOMOCTb HEMNOBPEXAEHHOrO rnasa, Buaumas 4vepes oranbMOCKONn. ITOT
Npnbop HanpaenseT MNy4YoK CBeTa 4Yepes 3paqvoK U OCBEWAaeT BHYTPEHHIOW MNOMOCTb Nasa, No3sBonss BUAETb MasHoe
aHo. OHO MMeeT KpacHOBaTbIM OTTEHOK, O4HAKO XOPOLWO BUAHbI MMaBHble cocyabl cetyaTky. dpyrmmm BaXXHbIMM YacTAMM
ABMAOTCA OenoBaTtbll ONTUYECKMW AUCK U UeHTpanbHasa ssMka. LleHTpanbHasa simka npeacraBnsieT cobon Hebonbluoe
yrnybneHne B cetyaTke, KOTopoe MOXET ObiTb Bonee MHTEHCUBHO OKPALLEHO, YEM OKPYXalLWas ceTvaTka; OHa SIBNAETCA
obnacTblo Hanbonee OCTPOro 3peHus.

B obnactu D nokasaHa cTpyKkTypa ceT4yaTtkm B paspese (CMm. pucyHok D.1, obnacte B), yBennyeHHas no cpaBHEHULO
C HaTyparnbHON BENUYNHOWN B HECKOINBKO COTEH pa3. CeTyaTka COCTOUT U3 psaga CNoeB HEPBHLIX KMETOK, a TaKKe POTOYUYB-

CTBUTEIbHbIX KINETOK. lMNalioveK u I{OJ'IGOLIEI{, T. €. CBET, na,qarou.l,mﬁ Ha MNMOBEPXHOCTb CeTYHaTKu, rnpoxoanTt dvepe3 CIrion
HEPBHbLIX KIEeTOK, a 3arteM AOCTUraeTt dDOTO‘-IyBCTBHTEJ'IbHI:IX KINEeTOK. |_|O,EI, CNOEM nanoyek n kKonbodek HaXO0ANTCH CInow,
I{OTOpblﬁ HA3blBA€TCH NMITMEHTHbIM 3lrnunuTerineMm n CoaepxXnT I{OpH‘-IHEBaTO-‘-IeprIﬁ [MMIrMEeHT — MENTaHWH, HNXEe HaXOOAWnT-
CA CIMOU C TOHKUMM KPOBEHOCHBIMW COCYAaMWN XOPWUOKaAlMUIAapamu.

KOHEYHbIM nornowarnumm crnoem ABIHEeTCH XOpPOoUua, I{OTOpblﬁ coaepXXnT Kak NMIMrmeHTHble KIeTKn, Tak U KPOBEe-
HOCHblIE COCY/blI.

B obnactn E nokasana ctpykrypa obnactn ueHTpanbHOM SIMKW, YBENUYEHHAs! B HECKONBKO COT pa3s. B Heun npea-
CTaBNeHbl TONbKO KONDOOYKM. HEPBHbIE KMETKM pacnonoXeHbl pagnanbHO B 3TOW obnactm Hambonee OCTporo 3peHus.
[TurmeHT nsaTHa, Hanbonee cUNbHO nornowarwmn nanydyenmne B gauanasoHe ot 400 go 500 HmM, pacnonoXxeH B BONTOKOH-
HOM crnoe XeHna.

D.2 BnnaHwne nasepHOro nany4eHuns Ha OMonornvecKyro TKaHb
D.2.1 Obwune nonoxeHus

MexaHnam noBpexaeHuss nNasepHbiM  U3NyYeEHMEM aHalnorudeH anst BCeX DUMONOrMYecKMxXx CUCTEM U MOXET
BKMOYaTh TEMMOBbIE BO34EUCTBUSA, TEPMOAKYCTUYECKMNE NepexogHble npouecchbl, POTOXMMNYECKME NPOLECCHl W
HENWHENHbIE 3hdheKkTbl. CTENEHb YHACTUS KXAO0Io U3 3TUX BO3AENCTBUN B NOBPEXAEHUN TKAHN MOXET ObiTb CBSAA3aHA C
onpegeneHHbiMM  PU3NYECKUMN  NapamMeTpaMmmn UCTOYHUKA 0BnyveHunst, Hanbonee BaXXHbIMU U3 KOTOPbLIX SABMNSAIOTCSH
OJIMHA BOIHbI, ANUTENBHOCTE UMNYNbCA, pasMmep U3obpaxeHusl, 3HepreTnveckass OCBELWEHHOCTb U SHEPreTUYecKas
3KCMNO3NLUA.

[Tpy aKCno3nymax, Bbille NOPOroBbiX, AOMUHUPYIOLLEE BO3AEUCTBME CBA3AHO C ANUTENBHOCTBIO UMMNYNbca 0bny4Ye-
HUA. Tak Npyn yBENUYEHUN ONMNTENBHOCTN UMIMYIbCa OCHOBHbIMU 3dddheKkTamun npu cregyowmx annTenbHOCTAX BO3OEN-
CTBUS SABNSAOTCH:

- aKyCTUYECKME nMnepexogHble MNpouecchbl U HENMHENHbIE 3MMEKTbI NMPU HAHOCEKYHAHbIX U CYOHAHOCEKYHHbIX
0ONy4eHUsX;

- TennoBble apdeKkTsl 0T 1 MC 40 HECKOJIbKUX CEKYHA U

- hoTOXMMUYECKUE 3PP EKTLI NPU ANNTENBHOCTAX CBbilWwe 10 c.

IlazepHoe nany4veHne otnuyaeTtca oT BONbWKMHCTBA APYIMX U3BECTHLIX BUAOB U3INYYEHUSA KONNMUMUPOBAHHOCTLIO
nyyka. IT0T PAKTOP COBMECTHO C BbICOKOW HAYalnbHOW 3HEPIMEN NPUBOAUT K Nepeaaqe TKaHsaMm 60NbLLIOro KonmyecTBa
aHeprun. OCHOBHbIM MOMEHTOM NPU NOBPEXAEHNN NA3EPHLIM U3NTyYeHUEM NIOOOro Tuna sABMNAETCs NOrnoweHne nany-
YeHUs BUONOrMYeckon CTPYKTypou. [ornoweHne nponcxognT Ha aTOMapPHOM UMK MONMEKYNSPHOM YPOBHE U 3aBUCUT OT
ONMHbI  BOMHbI. Takum ob6pasom, AnnHa BOMHbI ONpeaensiet, Kakas TKaHb MOXeT ObiTb MoBpeXageHa OT U3NYyYEHUS
KOHKPETHOro nasepa.
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a — nasepHasi aHeprusi norrowaeTcss 6MONOrMYEcKon CTPYKTYPON; b — MornoLlleHHas aHeprusa co3gaeT Temnno, KOTOpoe pacnpocTpa-

HAETCA B OKpy)Xawlme TKaHW, ¢ — MPu BO3OAENCTBUM HEMNPEPbLIBHbIX NAa3epoB UK Na3epoB C ANIMHHBbIMW UMMYNbCaMWU COXPaHEHUE

TennoBoro d@pPoHTa MNOCTENEHHO YyBenuymBaeT obnacTb nopaxeHus; d — npu BO3OENCTBUM NA3epPoOB C KOPOTKUMU UMMyNbCamMm
BblCOKasl NMMOTHOCTb MOLLUHOCTU CO34a€eT B3pbIBHOE paspylLUeHWe KIEeTOoK U noBpexaeHue B pesynbrate du3ndeckoro cMelleHus

PucyHok D.2 — Cxema noBpexaeHns O1Uonorm4ecknx CTPYKTyp nasepom

TennoBble apdeKThbl

Ecnn CTpyKTypa nornotuna AocTaTouyHOEe KONUYECTBO 3HEPrun U3nyvYeHus, To KonebaHua cOoCTaBnALWNX ee
MOJEKyn yBENMYMBAIOTCA, a 3TO O3Ha4YaeT yBenuyeHune KonndectBa Ttenna. [loBpeXXaeHna OoT Nna3epHOoro U3nyvyeHus B
OONbLLUMHCTBE CNy4YaeB CBA3aHbl C HarpeBOoM nornowjatouien TkaHu(en). OObIYHO Takoe TepMuyeckoe noBpeXxXaeHue
MMeeT OrpaHMYeHHy nnowagb, pacnosioXKeHHY No CTopoHaM ydacTKa nornoweHna nasepHou 3Heprun ¢ LLIeHTPOM B
MecCTe nageHus nydka. Knetkn B npegenax 3Ton obnactn UMeKT NPU3HaAKU OXora, U NoBpeXxaeHue TKaHu CBSA3aHo,
rmaBHbIM 0DOpa3oMm, C paspylleHnemM npotenHa. Kak nokasaHo Bbllle, AEUCTBUE BTOPUYHBLIX MEXaHU3MOB MOBPEXAEHUSA
npy BO3OEUCTBUMN NA3epPHOro U3ny4vyeHnsa MOXET ObiTb CBA3aHO CO BpeMeHeM peakuun HarpeBa TKaHW, T. €. Henocpea-
CTBEHHO CBA3aHO C ANMUTENBHOCTLIO UMMYbca Nnasepa (CM. pucyHok D.2) n BpemeHeM nornowieHna tenna. TepmMmoxmmm-
yecKkne peakunm nponucxoasaT U BO BpeMA HarpeBaHUs, 1 BO BPeMA oxnaxXaeHua n onpenenatoT 3aBUCUMOCTb pa3mMmepa
NATHA OT TEenmnoBOro nopaxeHua. Ecnmnm Ha TKaHb HanpaBneH HenpepbiBHbIM nasep unu nasep ¢ ANUMHHbIMA
nMnynbcamu, TO BCrneacTteme nNpoBOAMMOCTU NAoLWaab CTPYKTYPbI, UCNbITbIBaOLLEN BO3JEUCTBME MOBLILLEHHOU TeMne-
paTypbl, NOCTENEHHO YBENUYMBAETCA. [aKou pacnpoCTpaHAKLIMNCA TENNOBOU PPOHT CO3OAaEeT BO3pacTaloLLyo 30HY Mo-
BpeXOeHUsd, Tak Kak Bce Donbllee YNCNOo KNeTOK HarpeBaeTCs Bbille TENMoBOro npeaena. Pasmep nsobpaxeHna nyyka
TaKkKe nMMmeeT OonbLlIoe 3HAaYeHUe, NOCKONMbKY CTeneHb nepugepunHoro pacnpocTtpaHeHna BcrneacTtenMe NpoBOAUMOCTHU
aBnsaeTca PyHKUMEeWU pasmepa, a Takke TemnepaTtypbl Ha4anbHOW 00nacTu HarpeBa TKaHW. Takou TUN TEnnoBOro Mo-
BpeXXaeHns obblMHO CBA3aH C BO3OEUCTBUEM HENpPepbIBHbIX N1a3epoB, Na3epoB C ANMMHHbLIMU UMNYyNbCaMKU, HO TakKXkKe
BO3MOXEH U OT Na3epoB C KOPOTKMMU umMmnynbcamu. [na obnyvyaembiX MOBEPXHOCTEU C pa3MepoM NATHaA nopsagka
1 — 2 MM UINN MeHee paguanbHopacxoasLWMNCA NOTOK Tenna BedeT K 3aBUCUMOCTU NMOBPEXOEHUA OT pa3MepoB NATHA.

60



FOCTIEC 60825-1—2013

PoToxXxmmmn4eckmne aPPeKTh!

C Apyron CTOPOHbI, CTEMEHb MOBPEXAEHNN MOXET ObiTb OOYCNOBNEHA MOrMOWEHNEM CBETA MOJNEKYNaMU. ITOT
Nnpouecc Bbi3biIBAETCH NOIMOLWEeHNeM CBeTa ¢ onpeaerneHHon aHeprmen. OgHako NoOMMMO OCBODBOXAEHUSA 3HEPIUU BELLE-
CTBO TakXe nogBepraetcs BO3O4ENCTBUIO XMMUYECKOW peakuuun, NPUCYLLEN 3TOMY COCTOAHUIO. ITa POTOXNMUYECKAS
peakuun crnocobHa HAHECTU MNOBPEXAEHNE N MPU HN3KUX YPOBHAX BO3AENCTBUSA. B 3TOM npouecce HEKOTOPbIE BUONOIn-
YeCKNEe TKaHW, TAKME KaK KOXa, XpyCTanuk rnasa n B 0COBEeHHOCTH ceT4yaTka, MOIyT NokasaTb HEODpaTUMbIE U3MEHEHWUS,
BbI3BAHHbIE ANUTENBbHLIM BO3AENCTBUEM OBNMyYeHUNA ynbTpadruoneTom n CBETOM KOPOTKUX ANWH BOMH. Takne poToOXnMK-
YeCKNEe U3MEHEHUS MOTYT MPUBECTU K NOBPEXAEHUIO CTPYKTYPbI, €CNU ANUTENBHOCTL 0DNy4YeHUs1 Ype3mMmepHa Unn ecnu
KPpaTKOBPEMEHHbIE 0DNy4YeHns NOBTOPSOTCHA B TEYEHUE ANUTENBHOMO BpemeHn. OTaenbHble POTOXUMUYECKME peakuunu,
BbI3bIBAEMbIE A3EPHbIM 0DNy4YeHnemM, MOryT HOCUTb NATONMOIMYECKUW WU NMPEeyBENUYEHHbIN XapakTep. PoToXuMmYec-
Kne peakumm B obwem cneayrot 3akoHy byH3aeHa n POCKO v npu NpogoriKUTensHOCTH He bonee vem o1 1 o 3 4 (urpator
POSib COOTBETCTBYIOLWME MEXAHU3MbI) HAYaNoOM SIBMSIETCH 3HEPreTUdeckass 3KCno3mumnsa B NOCTOAHHOM UMW LLNPOKOM
avanasoHe no AJINTENbHOCTU 3KCNO3nunn. 3aBUCUMOCTH pasMepa MNATHA, Kak npoucxoauT B Cly4vasix C TEnnoBbIMU
apPeKTamMm Npuv TENNOBOU ANPPY3nNKN, HE CYLLLECTBYET.

HennHenHble 3 PEKTh!

Jlazepbl ¢ KOPOTKMMN UMNYNbCAMWN, XapaKTEPU3YIOWMNECS BbICOKOW MNMUKOBOW MOLWHOCTBLIO (Hanpumep, ¢ Moaysin-
POBAHHOW JODPOTHOCTBIO UMK C CUHXPOHU3AUUEN MOA), MOTYT BbI3bIBaTh MOBPEXAEHNE TKAHU NPU Pa3NYHbIX KOMOUHA-
LMNAX MEXAHU3MOB Nepeaadn 3HEPrun. IHepPrnsl BO3AeNCTByeT Ha BNONMOrMYECKY0 MULWLEHb B TEYEHNE OYEHb KOPOTKOIO
BPEMEHWM, U NOITOMY CO34aETCAH BbICOKAsH OONYyYEeHHOCTb. TKAHM MULLEHWN HArpeBaroTCs Tak BbICTPO, YTO XUOKNE KOMMNO-
HEHTbI KIETOK Npeobpa3syotcs B rad. B 6onNbWKMHCTBE criydyaeB 3TU PA30Bble U3MEHEHUSI NPOUCXOAAT Tak ObICTPO W
MMEIOT TAKOWN B3PbIBHOW XapakTep, 4TO KNEeTKU paspbiBaloTcAa. Bo3HUKWME nepenagbl AAaBMEHNUS CO34al0T BOKPYI OXOro-
BOrO LUEeHTpa Kpyrnyw 30Hy paspbiBa. [1ogobHble nepenaabl AaBrneHust MOryT co3gaBartbCsl TEMMOBLIM PaACUMPEHNEM W
NPUBOAUTL K TPaBMaM TKaHEN, yaaneHHbIX OT Mormnowarwmx cnoes, B pesynbrate 00beMHOro Punanyeckoro CMeLLEHNS.
[Tpn 06nyYeHnn ¢ cybHaHOCEKYHOAHOW ANUTENBHOCTBIO NPpUbnunanTensHo oT 10 nc Ao 1 HC BCneacTBne camoOOKYCUPOBKN
[Na3 B HUX KOHUEHTPUPYETCS IHEPIUA KONNMMUPOBAHHOIO NMy4ka nasepa, 4to npMBOaUT K NOHMXEHUIO Nopora dbesonac-
HOW 3KCMo3numun. Takke NPOABMATCA Apyrve HENMMHENHbIE OMTUYECKNE MEXAHW3MbI, KOTOPbIE UrpalT Porb B MOBPEX-
IEHUN CEeTYaTKM rmasa B cybHaHOCEKYHAHOM AnanasoHe.

Bce BbIlWEONMCaHHbIE MEXAaHN3MbI NMOBPEXAEHUA BO3AENCTBYIOT HA CETYATKY, BIIUAIOT HA TOYKN NPEPbIBAHUA NPO-
rpaMmMbl UMM U3MEHSAIOT 3HAYEeHUe YPOBHEW DE30NacHOW 3KCMo3nuun, NpUBOANMbIX B HACTOSILLEM CTaHAApTe.

D.2.2 OnacHOCTb NOBpeXaeHUs rnasa

Kpatkoe onucaHue aHatomuu rnasa gado B B.1 (cm. npunoxenune B). [nas cneunanbHO npucnocobnen ans
npuema un npeobpasoBaHnsa ONTUHECKOro uanydenus. ornowatrlwee CBOUCTBO rmasa rno OTHOWEHUIO K U3INTYYEHUIO C
Pa3NNYHbIMKU ANMHAMW BOJIH NOKAa3aHO Ha pucyHke B.2 (cm. npunoxenune B). NaTtonornveckne nameHeHusl, Bbl3blBae-
Mble Ype3MepHbIM 00nyyeHnem, npuseaeHsl B Tabnuue D.1. MexaHmnambl TEPMUYECKOTO BNUAHUSA MOKA3aHbl HA PUCYHKE
D.2. Jlazepbl, nanyvarwowme B ynerpaduoneTtoBoMm M ganbHem MHdpakpacHOM guanasoHe, npeactaBnAlT OMnacHOCTb
ans poroBon o60NoYKM rnasa, a CUCTEMBbI, uany4arowme B BUANMOM N BNMXKHEM MHAPAKPACHOM AnanasoHe, MOryT
BO34ENCTBOBATb Ha CETYaTKy.

JNTasepbl BUAMMOTO N BNMXKHErO MHMPAaKPaCHOro gnanasoHoB 0CODEHHO OnacHbl Ans rmasa, NoOCKOmMbKy rmnas B CUny
CBOUX CBOWUCTB SAABNSeTcs 3P EKTUBHbIM NMPeodpasoBarenem CBeTa, B pedynbraTe Yero TKaHu ¢ CUINbHOW NUITMEeHTaunen
NOABEPraloTCs SHEPreTUYECKON 3KCMO3NLMKN BbICOKOTO ypoBHS. BospactanHne obny4YeHHOCTU OT poroBon 0BONOYKKU CET-
YaTKMU K BHYTPEHHUM YacTsaM rnasa npumepHo NponopuUnoOHanbHO OTHOLWIEHUIO NMOWAaaM 3padka K nnowaam n3obpaxe-
HUA Ha ceT4vaTke. ITO Bo3pacTaHmne 0ByCnoBNeEHO TEM, YTO CBET, NpoLWeaLWni Yepes 3padoK, POKYCUPYETCS B « TOUKE» HA
ceTyartke. 3padvoKk MMEET NePEMEHHYIO anepTypy, HO ero guameTp MOXET gocTuratb 7 MM MNPV MakcumarbHOM paclimnpe-
HUKN, YTO XapakTepHO Ans monogoro so3pacrta. M3obpaxeHne Ha cetyaTKke, COOTBETCTBYIOWLEE TAKOMY 3padky, MOXET

nMmeTb auameTp ot 10 o 20 Mkm. Bospactanue obrny4yeHHOCTH OT POroso 0BonoYkmn K cetyatke cocrasnser ot 2-10° oo
5-10°.

Tabnwuua D.1— lNaTonornvyeckne nameHeHUs1, CBA3aHHbIE C YPE3MEPHBIM OBNyHYEHNEM CBETOM

CnekTpanbHelid AnanasodH MKO? [ na3 Koxa

YnerpadguonetoBbin C Iputema

(180 — 280 HMm) (CONMHEYHbIN OXOr).

doToKkepaTuT [lpouecchbl YCKOPEHHOIO

YnerpaunonetoBbin B CTaApEHUS KOXMW.

(280 — 315 HMm) YBennveHne nurMmeHTaymm
YneTpaunonetToBbin A PoTOXMMUNYECKAS KaTapaKkTta [loTeMHEHME NUTMEHTA. Oxxor

(315 — 400 Hm) POTOYYBCTBUTENBHbIE peaKkunm KO XU

Bunanmbin DOTOXMMUNYECKOE N TEMIOBOE
(400 — 780 HMm) NOBPEXOEHNE CETHATKM
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OkoHyaHue mabnuuest D.1

CnekTpanbHbii AnanazoH MKO? [na3 Koxa

MHpakpacHbin A KaTtapakra, 0XOor ceT4aTKu Oxxor

(730 — 1400 Hm) KO W

NHpakpacHbin B OTeK, KaTapakra,

(1,4 — 3,0 MKM) OXOI POroBon 0H60104KN

NudpakpacHbin C ToNbKO OXOr POroBow

(3,0 MKM — 1 MMm) 000N0YKN

9 CnekTpanbHble Anana3oHbl, onpegeneHHsle MKO, cnegyet ncnonb3oBaTh AN ONMCaHUA BUONMOrnNYeCcKux

N3MEHEHNWN, NPU 3TOM HAAO YYNTbIBATbL, YTO OHU MOIYT HE MOMHOCTBI0 COOTBETCTBOBATL CMNEKTpalnbHbIM AnanasoHam
B Tabnuuax aHadyeHnn MO3.

CCNU MPeanonoXnuTb, YTO BO3pacTaHWe CoCTaBnsieT 510°, TO NyyoK, AdawwWwmnh Ha  poroBon o0b60nouvke
ocBelleHHOCTb 50 BT-M™2, cosgaeT Ha ceTtyaTke ocBeweHHocTb 1-107 BT-m™2. B HacTosilWeMm cTaHgapTe 3paudok
OnameTpom 7 MM paccMaTpuBaETCs Kak OrpaHnYmMBalolLas aneprypa, v4to npu obnyveHumn rnas saBnsieTcsl cambiM MioxXmm
crydaem, nNpu 3ToOM 3padvoKk U3MEPSANCH y NMogen Monogoro Bo3pacra. Kak nckrnoveHmne, 4onyckaeTcs, YTo nNpu onpeae-
NeHUU npegena 3KCno3anuum Ans 3awMTHbIX OrpaHUYeHnin NpoTuB hoTOpeTUHUTa NP HAbMIOAEeHUN APKOro BUOAUMOTIO
ceeta (400 — 700 Hm) nasepa 3a nepuog, npesbiwarowmm 10 ¢, NpUMeHsT 7-MM 3padvok. B aTom cnyvae 3-mm 3paqok
NPUHAT KakK YCNOBUE HaUXyALWEro crny4as; ogHako ansa namepeHnn obrnyyeHHOCTN paccmMmaTpuBatoT yepeaHeHne no anep-
Type 7 MM n3-3a PU3NONOrM4ecKnX ABMXEHUN 3padka B npocTtpancTee. oatomy MNA3 npu npogomxkutensHoCcTH bonee
10 c onpegensaloT Ana anepTypol 7 MM.

= CINU MHTEHCUBHbIW Na3epHbIN NMy4oK POKYCUPYETCH HA ceTyaTke, TO NMUb Hebonblas Yactb ceeTa (40 5 %) byaer
NornowarTbCs NMrMeHTamMmn B nanodkax n konbodkax. bonewasa yacte ceeta dbygeTt nornowaTscs NMrMeHTOM, Ha3blBae-
MbIM MENaHUHOM, cogepxawumesa B anutenun. (B obnactun nsatHa HekoTopoe konudvectBo sHeprum o1 400 ao 500 Hm
byaeTt normowarbcs NMrMEHTOM NATHA. ) [lornoweHHas aHeprnsa byaeT Bbi3biBATb MECTHBIM HArPEB M OXOI KaK SNUTENUS
NMMIMEHTA, TaK U COCEAHNX YYBCTBUTENbHbIX K CBETY NaroYek n Konbo4ek. 3TOT 0XOr Un NOBpeEXAeHne MOXET MPUBECTU
K notepe 3peHus. PoToXMMMNHYECKNEe MNOBPEXAEHUNA, JaXe HETENNOBbIE, TAKXKe OrpaHUYeHbl B 3NUTENUU NMUITMEHTA.

B 3aBUCMMOCTU OT BEMNUYUHbI 3KCMNO3ULUUWN Takass NoTeps 3peHUs MOXET MMETb BPEMEHHbLIN UNU NOCTOSAHHbLIWN
Xapakrep. YxygweHwe 3peHusi obblMHO 3amMedaeTcsl caMmnm NocTpagaBlMM TONMbKO B TOM Cny4vae, Korga nospexaeHa
LeHTpanbHas unm Hanbonee YyBCTBUTENbHAA YacTb NATHA. LleHTpanbHas siMka, yrnybneHmne B UEHTPE NATHA, SABNSETCS
Hanbonee BaXXHOW 4YacTblo CETYATKU, NOCKONbKY B HEW AOCTUraeTcsd Hanbonbwasa ocTpoTa 3peHust. VIMEHHO 3Ta 4vacTb
CeT4YaTKn UCNONb3yeTcH Toraa, Korga Heobxoanmo YTO-TO XOPOLWLO Pas3rmsageTb. Yron BUAEHUS LEHTPANbHOW SAMKWU paBeH
yrny sungenus JlyHoel. Ecnn ata obnacTte noBpexaeHa, TO yxXyaweHne 3peHnst MOXeET cHavana nposiBrsiTbCs B BUAE MNOSIB-
NEHNS pa3MbITOro Benoro NsATHa, 3aTEHSIILWEro LeHTpanbHy obnactb 3peHust. Yepes gse nnu donee Heaenu OHO
MOXET NPEBPATUTLCH B HepHOe NATHO. [locTpagaBwnm gaxke MOXeET nepectartb owyuaTb 310 NATHO U BUAETb HOpMarib-
HO. OagHaKO ero MOXHO cpasy 0DHapYXUTb, ECINN CMOTPETL HA 3KpaH u3 nucta benon bymarun. lNospexaeHns Ha nepude-
PUNHBIX y4YaCTKax MOXHO CyOBEKTMBHO ODHAPYXUTb TONBKO NPU 0BLWINMPHBIX NOBpexXaeHusax cetdatkn. Hebonblwine nepu-
dhepurHble NOBpEXAEHUS MOIyT OCTaBaTbCH HE3aMEYEHHbIMU U HE ODHApYXMBATLCA AaXe NpU CUCTEMATUYECKUX 0O0-
crneaoBaHUsAX OKyIUCTamu.

B ananasone gnvH BonH oT 400 go 1400 Hm camasa Oonblwas onacHOCTb — MOBPEXAEHMe ceTyaTKum rnasa.
PoroBas obonovka, BOOAAHUCTOE Teno, XpycTanuk rnasa n CTeknoBuagHoe Teno npoHuUaembl ANs U3NYYEHUS Ha 3TUX
OnnHax BONH. B cnyyae xopowo KONNMMMUPOBAHHOIO MyYvKa OnacHOCTb PakTUYeCcKkn He 3aBUCUT OT PACCTOAHUA MEeXAy
NCTOYHUKOM M3NYyYEHUSA U TMNa3oM, NOTOMY 4YTO OTHOCSILWEECH K CETYATKe rnasa nsobpaxeHue npegnonaraetcsd B BUAE
NATHA gnameTpom npnbnuantensHo ot 10 ao 20 mkm. B 3TOM cnyvae, ¢ y4eTOM TENNOBOINO PaBHOBECUS, OTHOCALWASACS K
ceTyaTKe rfiasa 30Ha OnacHoOCTU OrPaHUYNBAETCS YIMOBLIM PA3MEPOM Umin, KOTOPbIN B ODLWEM COOTBETCTBYET CETHATKE
rnasa 25 mMkKkm B AnameTtpe.

B cnyyae npoTsiKeHHOro UCTOMHUKA OMNACHOCTb MEHSAETCH B 3aBUCUMOCTU OT PaCCTOSIHUA HaAbniogeHns OT NCTOY-
HUKa 0 rnasa, NoToMy 4YTO MrHOBEHHAs OBNy4YeHHOCTb CETHATKU Ma3a 3aBUCUT OT SHEPIreETUHECKOW APKOCTU U OCOBEHHO-
CTEW XpycTanuka rnasa; repmuyeckas anpdyansa TENMOBON 3HEPIMM OT BONbLIKMX U30OpaXXeHMW Ha ceTdyaTKe rnasa
MEeHee AeNCTBEHHA U NMPUBOAUT K 3aBUCUMOCTU pa3mMmepa MNsTHA Ha ceTyvaTKe rmasa anst TennoBbIX NOBPEXaeHNN, KOTO-
pble HE coaepXar POTOXMMMYECKON onacHOCTU (npeobnapatowen Tonbko ot 400 go 600 Hm). Kpome TOro, ABm>KeHus
rnas ganee pacnpocTpaHAT MOrMOLWEHHYIO 3HEPIMIO OT 3KCMNO3ULUUN HENPEPLIBHOIO rasepa n NpuBOAAT K pa3sHbIM
3aBUCUMOCTSIM PUCKa ANS OTNIMYAKWMXCH pasMepoB N30DpaXXeHUs1 Ha ceTyaTke rnasa.
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OcHOBOM AN OrpaHnyYeHun npu obrnydyeHmnn rmas ABnsaetrcs obnactb CETYATKU rnasa. Takxe NPUMEHSIIOT nornpa-
BOYHbIN KO3(PMUUMEHT, yHYUTBIBAKOLWMIKA ABWXKEHWNE Na3 Npu anutenbHocTn HabnwaeHus 6onee 10 ¢. Npu BbiCTpbIX ABU-
KEHUAX rna3s nornoweHHas 3Heprusl pacrnpocTpaHAeTCsl NpU MUHUMAnNbHbLIX U300paXeHUsIX Ha ceTdyaTke rrnasa (He
bonee 25 mkm) u npu anutenbHoctn ot 0,1 ao 10 ¢, nostomy ycrnoBus HABNKOAEHUA OrPaAHMYMBAIOT C 3aMacom no
besonacHocTn. 3a 0,25 ¢ Ha ceTyaTke rnasa nosiBNseTcs HeEbONbLWoOe OCBELWEHHOE NMATHO NpubnmnantenbHo 50 MKM. 3a
10 ¢ OTHOCALWAACA K CeTYaTKe rnasa OCBeLWeHHaa 30Ha YBENUYUBAETCH NPUBMU3NTENBHO A0 75 MKM, U C 3anacom no
6e30NacHOCTN MUHUMATIbHBIN KO3MODUUMEHT paBeH 1,7 NO OTHOLWEHUIO K CTADUIMBHOMY COCTOSIHUIO TNa3a C y4eToMm
pa3mepa nsaTHa. 3a 100 ¢ ocBelweHHas 30Ha (Mamepenus NpoBoaAT B 50 %-HbiX TOYKax) 0ObIMHO He MeHee 135 MKM,
NO3TOMY C 3anacom no 6e30nNacHOCTU MMHUMAIbHbIN KOSMMULMEHT paBeH HE MeHee 2,3.

IlaHHble nccnegoBaHUM ABUXEHUSA Na3, OTHOCAWMXCHA K CeTyaTke, 1 UccnegoBaHUN TENMOBbIX MOBPEXAEeHUN
Obinn 06beAnHEHbI AN NONYyYEeHUS KOHTPONMBHOW TOYKU BPEMEHUN 5, 3a KOTOPOE ABMXEHUSA IMa3 KOMNEHCUPYIOT YBENU-
YEHHbIN TEOPETUYECKUN PUCK TENMOBOIO NOBPEXAEHUA NMPU YBENMUYEHHOU OANUTENBHOCTU 3KCNO3MUUKN CETHYATKM Nasa B
CpaBHEHMN C HEMOABWMXHbLIM IMAa3oM. Tak Kak TEMNOBOWN MOPOr rNoBpexgeHus, BblpaXeHHbIN Kak MOLWHOCTb U3NyYeHuA,
NPOHUKAKOLWErNO B rnasa, NOHWXAaeTCs MNMpu yBENUYEHUN ANUTENBHOCTU 3KCNO3numun t npun noBbILWEHNN MOWHOCTU 40
ypoBHS 0,25 (1. €. NOHMXeHne ToNbkO Ha 44 % npu AECATUKPATHOM YBENMUYEHUN ANUTENBHOCTU), TO TOMBKO YMEPEHHOE
YBENNYEHNE BO3AEUCTBUS HA CETYATKY INnasa MOXET KOMIMEHCUPOBATb YBEIUYEHNE puUcKa ans 6OnblWero BPpeMeHU Ha-
brnogenna. MNocTosaHHO yBenuumBarLwascsa obnacte BO3AENCTBUA N3NYyHYEHUSI HA CeTYaTKe rmasa, Kak pesynbraTl 3Hauu-
TENbHLIX ABWXEHUW MMa3 NMpu yBeENUYEeHUN BPEMEHU HADNMIAEHUSA, YBENNYNBAET KOMMNEHCALUNOHHOE BPEMS, HEODXOAU-
MO€ AN YMEHbLUEHUA BO3AENCTBUA TENNOBOU AN Py3nm B BONMbIMX NPOTSXKEHHBIX UCTOYHMKAX. Takum obpasom, Ans
YBENUYEHNA YITIOBOIo pasMmepa o KOHTponbHasa Ttodka I, ysenndumeaetca ¢ 10 ¢ gna maneix ncroyHmkos go 100 ¢ an4
bonbwmnx NCToYHUKOB. [pn Bpemenn bonee 100 ¢ HEe NponcxoanT OanbHENLWETO YBENMUYEHUS PUCKA TENITOBOIO rnopaxe-
HUA NPU ManbiX U CPeaHUX pasmepax usobpaxenusi. lpn onpeaeneHnn NnpeaenoB U yCroBUU N3MEPEHUSA YUUTbLIBAIOT
3TN NEPEMEHHbIE C HEKOTOPbLIM YNPOWEHUEM, NPUBOOAWMM K KOHCEpBATUBHOMY onpegeneHunto pucka. [lpegnona-
raeTcsl, YTO OTHOCSLIMECH K CETHATKE rnasa TennoBble NMoporn rnoBpexageHus M3MeHsTcss odbpaTtHO NponopUnoHarnbHO
pasmepy nsobpaxenusa (CtabnnmampoBaHHOMY) NpUbNM3NTENbHO OT 25 MKM 40 1 Mm (1 MKM COOTBETCTBYET YINOBOMY
pasmepy 59 mpag); npu pasmepe nsobpaxeHus cebilwe 1,7 MM (COOTBETCTBYET YIrnoBoMy pasmepy cebilwe 100 mpaa)
3aBUCUMOCTU HET.

na poTOXMMNYECKOro NOBPEXAEHNSI CETHYATKM HET 3aBUCUMOCTU pasMepa nsTHa Anst yCTONYMBOro nsobpaxe-
HUA. B oTnndne oT MexaHuama TENMNOBOIo MNopa)XeHus noporn ansd PoTOXMMUYECKOTO NOPaXXeHUs! CUINbHO 3aBUCAT OT
OJIMHBbI BONHbI U A03bl 0ONy4YeHus, 1. €. Noporn BO3AENCTBUS YMEHbLLAKOTCA 0OpaTHO NMPONOPUMOHANBHO YBENUYEHWUIO
annTtenbHoCTN akcnodnuymn. ccnegoBaHns hoTOXMMNYECKOTO MOBPEXOEHUA CEeTYaTKM Irasa oT AyroBOU CBAapPKU CO
crarmBaemMmbiMn yrnamm ot 1 go 1,5 mpag nokasbiBarkoT, UTO TUMUYHBbIE pa3Mepbl NOBPEXAEHNA NPUONU3NTENBHO OT
185 no 200 MKm (COOTBETCTBYIOT BMU3yarbHbIM yrnam oT 11 go 12 mpag), n ACHO ykasbiBalOT HA BINUSIHUE ABUXEHWUW rnas
BO BpeMs pukcaymn. 3tm n apyrme nccnegoBaHus ABMXXEHUN rnas BO BpemMs hukcauum npmBenu K yctaHosnexHuo M9,
3alULLAIOWErNo OT POTOXUMUYECKOIO MOpaXeHUs CeTyaTKU rmas. 3TU UCCNeaoBaHUS TakKKe NMPUBENN K onpeaeneHuto
M3 npu ycpegHeHun pasmepoB MCTodHUKOB Bbonee 11 mpag ana anutenbHocTn akcno3mumm ot 10 go 100 ¢. Cnepoa-
TEMNbHO, NUCTOYHUKN C YITIOBbIM pa3mepomMm meHee 11 mpag paccmaTtpuBalroT OQNMHAKOBO C TOYEYHbIMWU MCTOYMHUMKAMMU, a
NOHATUE Olpin PACLLMPEHO A0 HABNIOAEHNS HENPEPLIBHONO nasepa. I10T Nnoaxoa He BbiNl CTPOro KOPPEKTHLIM, NOCKONbKY
N3MEPEHNE SHEPreTUYECKON OCBELWEHHOCTM 11 Mpag UCTOYHUKA HE 3KBUBAINEHTHO YyCPEeOAHEHHOWN 3HEPreTUYHECKON OCBE-
LLEHHOCTY NMpu yrnax bonbwe nona 3penna y 11 mpaa, ecnu NCTOMHUK HE UMEN MPSMOYIONbHOIO pacrnpegeneHnst 3Hep-
reTmdyeckon spkoctn. CnegoBaTtenbHO, B HACTOALWLEM CTaHAapTe pasnuymne caenaHo mexay CTArMBaeMbiM YITIOBbIM
pasmMepomM UCTOYHUKA N YCPEeOHEHHOWN 3HEepPreTUYeckon OCBELLEeHHOCTbIO Ans 3dHadveHusa MAS npu oTOXMMUYeCKOM
Bo3aencTBuun. [nsa spemenn HabnwogeHnsa npmnbnmnantenbHo ot 30 go 60 ¢ npepbiBUCTOE ABWMXEHME rnasaMmm 0bbIYHO
ABMNSIETCH MCUXOCOMATUYECKUM, ONpeaensieTcs BU3yarnbHOW 3agadven, n obblMHO HEBEPHO MpeagnonaratoT, YTO UCTOYHUK
cBeTa Obin Obl OTOOpaXeH UCKIIOYNTENBHO B siMKe ¢ AnuTenbHocTbio bonee 100 c. 1o 3Ton npuunHe yron npvema 7y,
YBENUYEH NUHENHO HA KBagpaTHbIM KOpeHb u3 {. MnHumanbHbIM yrnoBOW pPasMep O KOPPEKTHO OCTABUTL YIIIOM MNpuU-
BeaeHus 1,5 mpaa ans Bcex ANUTENBHOCTEN IKCMO3NLNU, UCTMONb3yEMbIX B OLEHKE TENNIOBOU ONAaCHOCTU, OTHOCALLLENCS
K ceTyaTke rnasa. OgHako anst oueHKU POTOXUMUYECKON ONACHOCTU, OTHOCSILLLENCSH K CeTHATKE rnasa, peweHus pasnmnd-
Hbl, MOCKOINbKY Yron Y,, sIBNAETCA NMUHENHbIM YINOM npuema ansi MU3MepeHnst 3HepreTMyeckor OCBEeLWEeHHOCTH, a ans
NPUMEHEHNS K MPOTSXKEHHBIM UCTOYHUKAM, BaXKHO, 4TOObLI yron 6bin 6onbwe 11 mpag.

PaccToAHne HabnwaeHus

CCINMM UCTOYMHUK C pacxogawmmes NMyYKoM TOYEYHOro Tuna, ornacHoCTb YBENUYMBAETCHA C YMEHbLUEHNEM PaCCTO-
AHUA MEXAY CYXXEHUEM NMy4Ka U Ma3oM, TaK Kak ¢ YMEHbLUEHNEM PACCTOAHUA CODpaHHAsA MOWHOCTbL YBENUYUBAETCS, B
TO BpeMsl KaKk pasmep nsobpaxeHmss Ha ceTyaTKke rnasa, MOXHO cuyuTaTb, ocTaeTcsa AMdPpakUMOHHO OrpaHUYeHHbIM
MCTUHHLIMW NAa3€PHbIMU UCTOYMHUKaAMKU A0 paccTtosHus, otnuskoro K 100 mm (BcneagcTBMe akkoMogauWnOHHbIX Cnocob-
HOCTEW rnasa). Camas 6onblas onacHOCTb MPOUCXOAUT HA CAMOM KOPOTKOM paccTtosiHumM akkomogauuu. [pu ganes-
HEWLLEM YMEHbLUEHUWN PACCTOSAHUSA OMACHOCTb A1 HEBOOPYXEHHOIO rnasa Takke NOHUXAeTCs, NOCKONbKY DbICTPO
pacTer wu3obpaxxeHne Ha cert4yaTke rnasa v COOTBETCTBEHHO YMEHbLIAETCH ObNy4YeHHOCTb, Aa)e ecnn cobupaercs
bonbwe mowHocTu. UTobbl CMOgEenupoBaTbk PUCK HaABMOAEHUS KONNMUMUPOBAHHOIO Ny4ka vepe3 BUHOKIb UMKn Terne-
CKOIN, 3a OCHOBY MPUHMMAIOT camoe Dnmn3koe pacctosaHue, NPUMEPHO paBHoe 2 M ¢ 50-MM anepTypon, KOTOpoe MNPUHU-
MarT 0a30BbIM ANA ACHOro HabnwaeHwus.
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[na uenenm HaAcTOAIWEro craHgapra camMoe KOPOTKOE pacCTosiIHME akkomMoauunm 4YernoBEe4YecKoro rnasa
ycTaHoBneHo paBHbiM 100 mm ansa Bcex anmH BonH ot 400 go 1400 HM. 3TO KOMNPOMUCC, NMOTOMY YTO Ha PACCTOAHUN
meHee 100 MM He MOryT akkoMogupoBaTb [Ma3a Monoable Nan N HEKOTOPOEe 4YUCno Brnm3opykux. 3TO PacCCTOSHUE
MOXHO UCNONb30BaTh AN U3MEPEHU 0BNy4YeHHOCTH B criyyae HabnwoaeHus B nydke (cm. tabnuuy 11).

Nnsa anvH BonH meHee 400 Hm nnu bonee 1400 HM camon BONbLION ONACHOCTBLIO ABMAETCH NOBPEXAEHWe INMUH3bI
NN poroson 060NMoYkN. B 3aBUCMMOCTM OT ANMHBI BOJTHbI ONTUYECKOE U3ITYyYEHUE NOrnowaeTcs 6onbwen 4acTblo UNN
NCKIMIOYUTENBHO POroBon 060NoYKon unu nuu3on (cm. tabnuuy D.1). [Ing nCTo4HUKOB C pacxoasilmMmecst NyHkom (NpoTS-
XEHHbBIM NN TOYEYHbIW) Ha 3TUX OANMHAX BOMH criegyeTt nsberatb KOPOTKUX PACCTOAHUN MEXOY UCTOYHUKOM U TTa30M.

B ananasoHe gnuvH BonH ot 1500 go 2600 HM nanydeHne npoHMKaeT B BoAAHUCTOE Teno. [1o3ToMy HarpeearoLwmm
adhhekT paccemBaeTcs no 66NbWemy 06bemy rnasa, n MB3 gns skcnosmunm menee 10 ¢ ysennumsatoT. Camoe bonbluoe
yBenndyeHne MBO npouncxoguTt Ans cambiX KOPOTKUX MO ANMUTENBHOCTU MMMYIBbCOB B Npegenax gnanasoHa gimH BONH OT
1500 po 1800 Hm, korga obbem abcopbunm makcumaneH. Ans spemenn bonee 10 ¢ ¢ y4eTom TENNMONPOBOAHOCTU
TEMNNOBAs 3HEPIUA nepepacnpegensercs Tak, yTobdbbl BO3AEUCTBME OT MMyOWHbI MPOHUKAHUA HE DObINO CYLWECTBEHHBLIM.

D.2.3 OnacHoCTbL NoOBpexXaeHUsA KOXW

Koxa MOXeT BblaepXuBaTb ropasgo bonee cunbHoe BO3AENCTBUE NA3epHOW IHEPrun, Yem rnas. buonormnyeckoe
BO3AENCTBME OONy4YeHnst KOXu nasepamu, pabotarwowmmm B Bugnmom (o1 400 o 700 HM) unn mHpakpacHom (Ot
700 HM) cnekTpanbHOM ananasoHe, MOXET NMPUBOANTb KaK K NErkon 3pUTEME, TakK U K OXOry 2-u cTeneHn. B TkaHax ¢
BbICOKMM MOBEPXHOCTHLIM MOIMOLWEHNEM NOocne 0bnyyYyeHus U3NyyYyeHnemMm asepoB C OYE€Hb KOPOTKUMU U MOLLHBLIMW
nMmnynscamm 60nben YacTblo nponcxoauTt obyrnmBaHne 6e3 NPOMeEXyTOYHOU 3PUTEMBI.

[TurmeHTauUns, U3bA3BNEHNE KOXW, NOSIBNEHNE HA HEW WPAMOB U NOBPEXAEHNE PACMONOXEHHbLIX MO4 KOXEW
OPraHoB MOryT NPOUCXOAUTb MPU YPE3BbIYANHO BbICOKOW ODNYYEHHOCTU. YCTAHOBIMEHO, YTO CKPbITbIE UIMN KYMYISATUBHbIE
BO34ENCTBUA NA3EPHOro U3ny4veHus1 He saBnsTcesa npeobnagawwmmm. OgHako oTAenbHbIE UCCNEeaOoBaHUSA MOKa3sarnw,
YTO NpU onpeaeneHHbIX YCOBUAX HEDOMbLLUME YHACTKMU TKAHEW YENOBEKA MOIyT NPUodpecTn NOBbILLEHHYIO YYBCTBUTEIb-
HOCTb K NOBTOPSIIOWMMCH MECTHbIM ODNy4YeHusiM, B pe3ynbrarte 4Yero ypoBeHb 0bny4YeHnst Anst MMHUMAanbHbIX peakunn
N3MEHSIETCH, a peakuun TKAHEW MPU TAaKOM HU3KOM YpOBHE 0bBnyveHust CTaHOBATCA Bonee CUNbHbIMW.

B ananasone anuH BonH ot 1500 go 2600 Hm wnccnegoBaHms BUONOrMYECcKUX NOPOroB NOKa3sbIBAIOT, YTO PUCK
NOBPEXAEHUA KOXW aHanorndeH pucky gna rmaas. [na gnutensHocten sosgenctensa o 10 ¢ MBO yBennyusaoT B npege-
nax 3Toro CriekrpanbHoOro amanasosHa.

D.3 MakcumanbHO AONyCTUMbIE 3KCNO3MUUMM N ycpeaHeHHaAa obny4YeHHOCTb

B HacTosiwem craHgapte 3Hadennsa M3 6binm aganTupoBaHbl B COOTBETCTBUU C UMEIOLWMMUCHA PEKOMEHOA-
UMAMU. AHaANoOrM4yHo BbINM aganTUPOBaHbl anepTypbl yCPeaHEHHOW O0DNYy4YeHHOCTU (M3MEepPUTENbHbIE anepTypbl) Nnbo
NPUMEHANCA AONONHUTENbHbIA NpakTuiyecknn akrop no desonacHoctn na MIK/TK 76. OnpeaeneHne n nponcxoxae-
Hue 13, B 0buwem ocHoBaHHOro Ha MB3, TpeboBanu aHanusa pucka n onpegeneHmss 060CHOBAHHO MPOrHO3UPYEMbIX
YCNOBUW 3KCNO3nUMKN. BbIbOp nameputenbHOW anepTypbl urpaet pornb B onpegenenun MNA3 n otpaxaer dnodusndec-
Kne u unanonorndeckne paktopbl. B HEKOTOPLIX Cnydasax OUEHKa pucka 1 yrnpouweHne BbipaXXeHnn NpousBoanincb Ha
ocHoBe Tabnuubl D.2, yTo obecneunno nNonHoTy PakTopoB, NPUHATLIX B BbIOOPE N3MEPUTENBHLIX anepTyp. B uenom
peEKOMEHAAaUNN CONpPOBOXAANuUcb yCUNEHNEM Unn gobaBneHnem 3anaca npo4YHOCTMW.

Tadobnwua D.2 — lNosscHeHNE K U3MEPUTENBHLIM anepTypam, npumensiemoeim B M3

CnekTpanbHbIv OnnTtenbHOCTL OuameTp KoMmeHTapuu n oboCHOBaHME Ons
ANanasoH, A 3KCNO3NLIUK anepTypsbl onameTpa aneprypbl
180 — 400 HMm t<310%c 1 MM Pasbpoc B anutenum porosmubl U B CNoe poroBon 060-

NoYvkn 4o 1 MMm; nNpegnonoXXeHne O HENOABUXHOCTY
obny4yaemon TKaHu Ansl yCroBUS HEMPEPbLIBHOIO 06-
nydvenus npuemnemo ana MOK. OgHako u3-3a gBu-
KEHUS Ma3 npu NpoaornKUTENBbHOW 3KCMO3NLUKN pe-
komeHayeTca 3,5 HM

400 — 600 HMm t>10c 3 MM ans onpege- | bokoBoe ABMXKEeHME  3padka gnameTpom 3 MM B
POTOXUMNYECKNIA nednsa MB3, Ho NPOCTPaHCTBE BOCMPOU3BOAUT anepTypy AnamMmeTpom
Onst N3MepeHnin / MM, YCPEOHEHHYIO ANA 3KCMO3nUMN HEMPEPLIBHOIO
NCNonb3yrT 7 HM | nasepa, NPUMEHNMO ANA MeXaHn3ma (POTOXUMUNYEC-
KOro noBpexaeHus

400 — 1400 Hm NMoboe Bpems 7 MM NuameTp pacwmpeHHoOro 3padvka n BoKoBOE ABMXE-
TePMUNYECKNN HUEe 3padka ANl 3KCrno3uuum HenpepbIBHOro rasepa
A > 1400 Hm t<0,35¢ 1T MM TennoBas guddysnsa B Cnoe poroBuubl rrnasa wu

TKaHAX 3IMNUTEITNA
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CnekTpanbHbIv OdnnTenbHOCTL OuameTp KommeHTapun n obocHoOBaHWe Ong
AnanasoH, A SKCNO3MLUK aneprTypobl onameTpa aneprypsl
A > 1400 HM 0,35¢c<t<10c 1.5 - t3/8 mwm Bonbwasa Tennosas anddyana n OBUXKEHNE «TKAHW-
t>10c 3,5 Mm MULWLEHMY» (NPK OBNy4YeHnn) OTHOCUTENBHO My4Ka

nocne 0,35 ¢

10° < A £ 10° Hum o6oe Bpems f 11 MM AnepTypa 6onble, Yyem npegen audpakummn
(T. ., ~10°) ANs TOYHbIX N3MEPEHUN

D.4 CcbiNnoYyHbIe O OKYMEHTBI
1T HENDERSON, R. and SCHULMEISTER, K.: Laser Safety, Institute of Physics Publishing, Bristol, 2003

2 International Commission on Non-lonizing Radiation Protection (ICNIRP): Guidelines on limits of exposure to
laser radiation of wavelengths between 180 nm and 1,000 um. Health Phys. 71(5): 804—819, 1996

3 International Commission on Non-lonizing Radiation Protection (ICNIRP). Revision of guidelines on limits of
exposure to laser radiation of wavelengths between 400 nm and 1,4 um. Health Phys. 79(4).431—440, 2000

4 NESS, J., ZWICK, H.A., STUCK, B.A., LUND, D.J., MOLCHANY, J.A. and SLINEY, D.H.: Retinal image motion during
deliberate fixation: implications to laser safety for long duration viewing. Health Phys. 78(2).131—142

5 ROACH, W.P., JOHNSON, P.E. and ROCKWELL, B.A. Proposed maximum permissible exposure limits for ultra

short laser pulses, Health Phys. 76(4).349—354
6 SLINEY, D.H. and WOLBARSHT, M.L.: Safety with Lasers and Other Optical Sources, New York, Plenum Publishing

Corp., 1980

7 SLINEY, D., ARON-ROSA, D., DELORI, F., et al. Adjustment of guidance for exposure of the eye to optical radiation
from ocular instruments: statement of a task group of the International Commission on Non-lonizing Radiation Protection,
Applied Optics, 44(11), 2162—2176, 2005

8 United Nations Environment Programme (UNEP); World Health Organization (WHO); International Radiation
Protection Association (IRPA). Environmental Health Criteria No. 23: Lasers and Optical Radiation, Geneva, WHO, 1982
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[MpunoxeHwne E
(cnpaBo4HoOe)

MakcumManbHO Bo3MOXHada akcno3suuua u Nasa,
Bblpa)XXeHHble KaK aHepreTudeckasl ApKocThb

E.1 OcHOBHbIe NOnNoXxeHuns

Ina 6onbwnX NPOTSKEHHBIX WUCTOYHUKOB aHanu3 rnoTeHUuarbHbIX ONacHOCTEN BO3AENCTBUSA U3ITYYEHUSA HA CET-
YyatKky rnasa nerde npu MUCnonb30BaHUU 3HEPreTUHYECKOW SIPKOCTU UCTOYHMKA. 3TO NpUNoXeHue obecneyvmBaeT nosb30-
BaTeENen oTaenbHbIMKM Tabnumuamm u rpadpmkamm MakcumarbHO OOMNYCTUMOW 3SHEPreTUYECKON SIPKOCTU, OCHOBAHHOW
Ha 119 ana knaccoe 1 n 1M mn cooTBeTCcTBYIOWMX 3Ha4YeHUAX M3, OTHOCALWKMXECA K ceTHaTKe rnasa B gnanasoHe arivH
BOITH 400 — 1400 vm gnsa TOro, 4ToOLI PACCMOTPETL YCNOBUSA, KOraa yrnoBoOU pasmMmep BUAMMOIO UCTOYHUKA OOCTUTHET
3Ha4YeHNA BONbLUEND, YEM O,y COMMACHO 3aKOHY COXPaHEHUA 3HEPreTUHECKOW APKOCTU BCE MPOTSKEHHbIE AN AY3HbIE
NCTOYHUKN C YPOBHEM 3HEPreTUHECKON APKOCTU HUXE YPOBHSA, YKazaHHoOro B tabnuue E.1 nnu Ha pucyHke E.1, He moryT
npeebicuTb 1O knacca 1 He3aBNCMMO OT ONTUKK, pasMeleHHON neped anpdPy3aHbIM NCTOUHNKOM.

E.2 3Ha4YeHMNA 2HepPreTU1eCKON APKOCTN

3Ha4YeHUs SHepreTnyeckon ApkocTn B Tabnuue E.1 6asupytotesa Ha IEC /ICNIRP M3 ypoBHsaX. [TockonbKy 3Have-
HMAa MOD obblYHO BbIpaXalwT B €AMHULAX SHEPreTUYeckorn akenoanumm (Ixk-M—2) unm sHepreTMYecKon OCBELLEHHOCTY
(BT-M~2%), 6bIn0 Heobxoanmo npeobpasosartb 3HadeHnsa MO B 3HauyeHnsa aHepreTnyeckon apkoctu (Br-m—2-cp~1). Torpga
3HAYEHUS SHEPreTUYECKON SIPKOCTU paccMaTpuBaloT Kak PYHKUMIO OANMUHBI BOMHbI {CM. E.3).

B tabnuue E.1 npeactaBnersl 40NyCTUMbIE 3HAYEHUS SHEPIrETUHYECKOW APKOCTU KakK PYyHKUMA ONMHbI BOMHbI ANA
anutenbHocTn Bo3dgencteus 100 ¢, rae crtarmBaembin yron o He MeHee 100 mpag. [NokasaHbl Hanbornee orpaHnYm-
Bawowme npegensl (hoTtoxmummudeckne nnu tennosblie). [Npegensl HPOTOXMMUYECKON ONACHOCTU CETHYATKU BblAENEHbI
KYPCUBOM.

3HadveHunsa A nanydvenunsa ¢ skcnosmumen 100 ¢ nctoyvHmka co crarvearowmm yrinom 100 mpag

N3nyyeHne, BT'M-Q'Cp-1

250,000

200,000

- — -

100,000

50,000

400 500 600 700 800 900 1000 1100 1200

I1NnnHa BOJSIHbI, HM

PucyHok E.1 — OHepretundeckas ApkoCTb Kak PyHKUMA ONMHbI BOIHbI

Tabnwuuya E.1— MakcumanbHas 3HepreTudeckas apkoctb Anpdy3HOro MCTOUHMKA Ans nasepa knacca

ara Bors, | oara || Anwa Bomk, | oerae
Br-m %cp Br-cm 2-cp ! Br-m %cp Br-cm%-cp”’
430 10000 7,00 505 48316 4,83
450 10000 7,00 520 48316 4,83
460 15848 7,58 555 48316 4,83
465 19967 2,00 565 48316 4,80
470 25119 2,57 595 48316 4,83
480 39811 3,98 610 48316 4,83
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NIrMHa BOMHBI, JHepreTnveckas JHepreTu4veckas [I1MHa BOMHBI, JHepreTuveckas JHepreTnveckas
ny APKOCTh, APKOCTh, ny APKOCTb, APKOCTD,
Brm<cp Br-cmcp™ Brm<cp Brem“cp™

625 48316 4,83 850 96403 9,64

645 48316 4,83 900 121365 12,13
660 48316 4,83 950 152789 15,28
660 48316 4,83 1000 192350 19,24
700 48316 4,83 1050 241580 24,16
750 60826 6,08 1100 241580 24,16
800 76576 7,60 1150 241580 24,16

[TpnmedaHwune— Yucna, BblgeneHHbIe KYPCMBOM, OTHOCATCA K npegeny PoToXMMUYEeCKOU ONacHOCTU
CeTYaTKMN.

E.3 ObocHOBaHue

3HaAYEHUSA IHEPrETUHECKOUN APKOCTU paccynTaHbl ¢ ncnonbdosaHnem M3 ypoHen, yctaHoBneHHbIX B IEC /ICNIRP.
Mockonbky 3HadeHmsas MOO 06bIMHO BbIPAXAKT B €AMHULAX 3HEepreTmydeckomn skcnoavumm (k-m—2) wnu sHepreTu-
yeckon oceelleHHocTH (BT-M™2), 6bino 6bl Heobxogumo npeobpasoBath 3HadeHns MS k aHepreTUyYeckon ApPKOCTU
(BT-M~2-cp~1). Torga 3Ha4YeHUs1 3HEPreTMHecKon APKOCTU PaccMaTpuBalOT Kak OYHKUMIO ONMHLI BONHbLL. [Ona 3HavYeHui
M3, BbipaXXeHHbIX KakK 3HepreTn4yeckas ApKoCTb, NCMNONb30BariCs Cneayrwmm MeTon pacyera.

OHEPreTUYECKYIO APKOCTb BbIYUCIIAKOT Mo popmyne

_ dd
L= dQ2-dA-cosH - (E.1)

rgpe ¢ — MOWHOCTE manydeHus, () — TenecHei yron, A — pasmep uctodHuka. MO 4acto BbipaxalwT B eguHuuax
MHTEHCUBHOCTU U3INYYEHUS, KOTOPOE BbIYUCIIAIOT MO Popmyre

_ do =2
E_dA (E.2)

_ dd
3ameHsas B popmyrne E.1 BeipaxeHne d4A Ha E, nony4aem SHEPreTn4eckyro SpKOCTb Kak yHKUNIO 0ONYy4YEHHOCTH:

___dE =.3
L= dQ-cos® (E-3)
Beivuncnsaem tenecHbin yron €2 no gopmyne
2
_ T _
Q = 4 (E.4)
oL’

3ameHss B hopmyne (E.3) QQ Ha BbipaxkeHne npwu ycnosumn, 4to yron 6 = 0° (xyawun cny4am — HabngaTenb

pl
CMOTPUT NPSAMO BHYTPb Ny4ka), dopmyna E.3 npuHnumaeT BuA:

[ — 41:_2 | (E.5)
o

Ona MIAS, BbipaXeHHOW KakK 3JHepreTnyeckas 3KCMo3vuus, He CYWECTBEHHO pasnnyue B UCNONb30BAHHOM
METOAE. JHEPreTUYECKYIO IKCMO3NLUIO BbIMUCTIAIOT MO PopmMyrie

dQ E.6
H="1 (E.6)
rae Q — sHeprua nanydenus, hx. denum 0b6e vactmn popmynbl (E.6) HA npuBeaeHHOE BpeEMSI:
H dQ = 7
dt  dA-dt (E-7)

67



OCT IEC 60825-1—2013
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©=49. (E.8)
3ameHss B hopmyne (E.7) BbipaxeHue % Ha @, nony4aem:
% _ % . (E.9)
3ameHss B popmyne (E.1) BeipaxeHne % Ha % nony4yaem:
L= dQ-c?tI-_lcose | (E-10)

2
3ameHss B hopmyne (E.1) Q Ha BbipaxeHune Mj [cm. opmyny (E.4)] npu yenoBum, 1uto yron 6 = 0° (Hanxyawun

cry4yan), nony4aem

| _ 4H (E.11)

Ona BbMUCNEHMW Mbl Y4 HaMxXygwum cnydam — yrnoson pasmep 100 mpag gnsa annmtenbHOCTU 3KCNO3NUUN
100 c. 31n pesynbrartbl NpuBeaeHbl B Tabnuue E.1 n HaHeceHbl Ha rpaduke (CMm. pucyHok E.1).
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CBoAaHble Tadbnuubl
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Tabnwuua F.1— Pusmnveckne Benn4nHbel, UCNOMb3YEMbIE B HACTOSILLEM CTaHOAPTE

BenvunHa HaumeHoBaHUE edWuHUUbI EnnHuua OnpeneneHne
BEJTUHMMNHbBI BEJIMHYNHbI
[nvHa MeTp M MeTp — AnuHa nyTtn, NpoxXoanmoro CBETOM B BakyyMe,
3a UHTEpBAaNn BPEMEHM
17229 792 458 ¢
MunnumeTp M M 103 ™
MukpomeTp M KM 10=° m
HanomeTp HM 1079 ™
MNnowaab KBagpaTtHbIn MeTp M2 1 m?
Macca Knnorpamm KI Macca, paBHaa macce MexgyHapogHoro nporortuna
Knnorpamma
Bpems CekyHaa C Bpemsa, paBHoe 9 192631770 nepunogam wany-
YEeHWA, COOTBETCTBYIOLWErO nepexoay mMexagy ABYMS
CBEPXTOHKMMM  YPOBHSAMM  OCHOBHOIO  COCTOSIHWUSA
atomMa uesmsa — 133
HacToTa [epu [ U YacTtoTa nepuognyeckoro npouecca, paBHass 0 aHoOMy
LUKNY B CEKYHAOY
[1nocKkmun yrorn PaaonaH paj Yron mexgy AByMA pagumycamun OKPYXHOCTU, ANVHA
OVIM MEXay KOTopbiMM pasHa paguycy 1072 pan
MunnupagnaH Mpaj
TenecHbn yron CTtepagmnaH cp TenecHbIn yron ¢ BEPLLUMHON B UEHTPE cdepbl, Bbipe-
3alWMN Ha NOBEPXHOCTU chepbl nnowagb, paBHYKO
nnowaan Kkeagparta co CTOpOHOU, paBHOWU pagunycy
chepsl
Cuna Hblo0TOH H 1 M-Kr-C 2
OHEpPrus [>xoyrnb 1>k 1 H-m
SHepreTuyeckas xoynb Ha x-m—2 1 x-m—2
3KCno3nuus KBaapaTHbIN METP
MHTerpanbHas xoynb Ha Mx-m=2 -cp~t | 1 Dxem—2 -cp™’
3HepreTn4veckas KBaapaTHbIN METP
APKOCTb Ha cTepagnaH
MOLLHOCTb Ban BT 1 k¢~
MunnueaTT MBT 1073 BT
OB6Ny4YeHHOCTb BaTT Ha KBagpaTHbIN BT-M™2 1 BT-mM™2
METP
SHepreTudeckas | BartT Ha kBagpaTHbIV Br-m2-cp~! | 1 Brm2-¢cp™’
APKOCTb METp Ha cTepaguaH

[TpumeyaHnne— Tam, rae 310 6bINoO LenecoobpasHo, ObINKM BKMIOYEHbl KpaTHbIE BEMUYUHGI.

B tabnuue npuBogsaTcsa punsnyeckme BENUYMHbLI, UCMOMb30OBaHHbIE B HACTOALWEM CTaHAapTe, U €4uMHULbBI N3Mepe-

HUA (YCNOBHble 0603HAYEHUA €AUHUL, UBMEPEHUS) ANA Kaxaon n3 Hux. Or

peaeneHnst OCHOBHbIX eaunHuL cuctembl CU

npueogaTcsa B ctaHpgapte 1ISO 1000. EgnHuubl n o6o3Ha4YeHns1 B3SATbl U3 |
TpeboOBaHUA K N3rOTOBUTENSIM.

=C 60027 — 1. B tabnuue F.2 npuBogsaTcs
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Tadbnwuua F.2— CBogHasa Tabnuua TpedoBaHUN K U3FTOTOBUTENAM

(cm. npunoxenne C)

npu 0OBOOCHO-
BAHHO nMpoOr-
HO3NPYEMBIX
YCIOBUSIX

HabnogeHne nyyka ¢ | gocturaertcs 3a cyeT
NOMOLWbIO onTu4Yec- | pechnekca MUraHus

KX CpeacCte MOXeET

OblTb OMNACHbIM

HabnaeHne nydyka ¢
NOMOLLbIO ONTUYECKUX
cpeacTB MoXeT ObiTb
OMAaCHbIM

MOXeT ObITb MOXeT ObITh
OonacHbIM ONacCHbIM

Tpe6oBaHme Knaccudpukauus
Knacc 1 Knacc 1M Knacc 2 Knacc 2M Knacc 3R Knacc 3B Knacc 4
OnncaHue knacca Annapartypa | AnanormdHo knaccy 1. | Hnakasa mowHocTb;| AHanorndHo knaccy 2. | lNpamoe nabnio-|[pamoe Habnio- | Boicokasa mou-
ONacHOCTW be3onacHa |HenocpegcTtBeHHOe | 3awmTarnasobeivHo|HenocpeacreeHHoe |aeHne B nydke|geHne B nydke | HOCTb; andhdys-

HOE oOTpaxe-
HUEe MOXeT
OblTb ONAaCHbIM

3alWUNTHbBIN KOXYX
(cm. 4.2)

CBOMX PyHKL MY

pebyeTtcs gnsi Nbon nasepHon annapartypbl; OrpaHNYMBaET AOCTYN, HEODXOAMMbBIM ANS BbINONHEHWUS

annaparypow

3awmnTHasa 6noKMpoBKa B
3AUTHOM KOXYyXe

(cm. 4.3)

[lpegHasHaveHa ans npegoTBpaleHus yaaneHus naHenu go Tex nop, Nnoka 3Ha-
YyeHne QOCTYNMHOU 3MUCCUN HE CTaHET MEeHbLUe, YeM ans knacca 3R

[lpegHa3HavYeHa ans npegoTBpaweHus yaaneHus
naHenu go T1ex nop, Noka aHa4veHmne JOCTYNHOW 3MUC-
CUN HE CTaHeT MeHblue, YeM A8 Na3epoB Knacca

3B vnn 3R

[InctaHUMOHHOE
ynpasneHue (cm. 4.4)

[lepe3anyCck BPpy4HYIO
(Cm. 4.5)

He TpebyeTtca

He TpebyeTtca

BIOKNPOBKU

[lpn ycTaHOBKe nasepa Mo3BO-
NSeT NPOCTYIO YCTAHOBKY BHELLHEW

TpebyeTtca ne-
pe3anyck Bpy4-
HYI0, €CIN MOLLL-
HOCTb Mpepbi-
BaeTCs UNKn pa-
boTaeT gucTaH-
LMOHHOE Y-
paBneHue

YnpaBneHne KIo4om
(cm. 4.6)

He tpebyetcs

BbIHYT

Tazep He paboTaeTt, ecnu KoM

MHaukaTop Hann4us
nany4vexHus (cm. 4.7)

He TpebyeTcs

BoigaeT 3ByKOBOW UMW BU3yanbHbIM CUTHAN, €CNu
rnasep BKIHOYEH UMK €CNU KOHAEHCATOPHbIE BaTapen
MMNYINbCHOro nasepa 3apsxeHbl. OTHOCUTCA TOnNb-
KO K Knnaccy 3R B cny4yae HEBUANMOIO N3nydeHus

ATTeHrartop (cMm. 4.8)

He Tpebyetca

BaTb INy4YOK

[To3BonsieT BPpEMEHHO DNMOKMPO-

PacnonoXXeHne opraHoB
ynpasnexHus (cm. 4.9)

He tpebyeTtcs

OpraHbl ynpasrneHnsl pacrnonoX)eHbl TakK, YToObl HE
ObINO ONACHOCTU 3KCNO3ULUMKU TMPU  BbINONMHEHUY
HACTPOEK nasepHbIM nanydeHmem Boiwe 19 ans

knacca 1 vnm 2
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OkoHyaHue mabnuubs! F.2

TpeboBaHue

Knaccudpukauus

Knacc 1 Knacc 1M

Knacec 2 Knacc 2M Knacc 3R Knacc 3B Knacc 4

OnTtnyeckne npmnbopsl Ansa
HabnogeHna (cm. 4.10)

CkaHunpoBaHue (cm. 4.11)

He Tpebyetcs

ManydeHne o1 Bcex cuctem HabnwoageHnsa AomkHo BbiTb HUXe 3HadeHun (103 ana knacca 1M

[Tpn HapyWeHnn B CKAHMPOBAHUM KNacc annapaTtypbl HE AOMKEH ObiTh BbIWE YKA3aHHOIO B Knaccudukaumm

MapknpoBka knacca
(cm. 5.1 — 5.6)

Tpebyetcsa Hagnucb

PUCYHKM 1 1 2 u cneynanbHas Haanmceb

MapknpoBka anepTypbl
(cm. 5.7)

He Tpebyetca Tpebyetca cneunanbHasi HAAMUCH

MapknpoBka gocrtyna npwu
CEPBUCHOM 0ODCNyXMBa-
HUM (cMm. 5.9.1)

He
Tpebyetcs

Tpebyetca npu gocTyne K Nany4eHnio annapaTypbl COOTBETCTBYHOLLEINO Knaceca

MapKnpoBKa OTKIOYEHUS
bnoknposkn (cm. 5.9.2)

TpebyeTca B 3aBUCUMOCTU OT Knacca AOCTYMNHOIO U3ny4eHus

MapkupoBKa gmnanasoHa
ONnH BONH (cm 5.10 n 5.11)

TpebyeTtcs Ansi yCTAHOBNEHHbIX AMana3oHOB ANMWH BOIH

MHopmaumsa ans noTtpe-
butenen (cm. 6.1)

MHCTpyKUMA no 3kcnnyatauun AomkHa cogep:Katb npasuna 6e3onacHoro npyumeHeHust. JJononHuteneHble TpeboBaHMA ANs1 KIACCOB

TMn 2M

TpeboBaHue

Knaccugpunkaumnsa

Knacc 1 Knacc 1M

Knace 2 Knacc 2M Knacec 3R Knacc 3B Knacc 4

NMHdbopmaumns, Heobxoam-
Mas Npy NOCTaBKE W
obcnyxxmBanmm (cm. 6.2)

B npegnaraembix Opowwopax gormkHa ObiTb yKasaHa knaccmdukaumsi annapaTtypbl; MHCTPYKUMKU MO CEPBUCHOMY ODCNY>XMBaHUIO
OOIMKHbI cogepXaTb nNpaBuna 6e30nacHoro NMPUMMeEHeHus

MeanunHckas
annnaparypa (cm. 7.2)

He Tpebyetcs [lo BeszonacHOCTN MeaUnUNHCKOW
nasepHon annapaTtypbl NPUMEHSI-

1oT MOK 60601-2-22

[TpnmeyaHwune— B ganHon Tabnuue NnpmBeaeHbl OCHOBHbIE TpeboBaHusA B yaobHOM Buge. bonee nonHblie TpedboBaHMsA NpUBEAEHbI B TEKCTE CTaHAapTa.
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[Mpunoxexnne G
(cnpaBo4HOe)

O630p cBA3aHHbLIX YacTen ctaHpgapTa IEC 60825

CBs3aHHble 4actu |[EC 60825 npepgHa3HadveHbl Anga ncnonb3oBaHusa U cBA3K ¢ IEC 60825—1. B kaxxgon vactwn

paccMmaTtpuBaeTcs onpegeneHHas obrnactb n  obecneunmBaeTcs AONOMHUTENbHAs HOPMATMBHAsA WHMOPMaUUS,
NO3BONAIOWANA N3rOTOBUTENMO N NONBb30OBATENIO NMPaBUIbHO KnaccnduympoBaTb M MCNONb30OBaTh Na3epbl B 6€30nNacHOM
PEXUME C Yy4EeTOM cneuynduyvecKknx yCcnoBmnu U KOMMETEHTHOCTU/ODyYeHMsa onepaTtopa/nonb3oBartens. MHhopmaums

MOXET coaep)aTb OOBbSICHEHUSl, MPUMEPLI, METOAbl, MAPKUPOBKY W Apyrue AOMONHUTENbHbIE OrPaHUYEHUs W
TpeboBaHuA.
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Tadbnwuya G.1— Ob630p gononHUTENbHLIX CBEAEHUW O CBA3aHHbIX YacTax ctaHpgapTta IEC 60825

Homep T 0 Paspabotyuk| lMocTtaBuimk [Tonb30- [TocTaBLWUK MeTton QOueHka CBA3aHHbIN
4acTh e canne annapartypsbl | annapartypsl BATElb KPUTUHECKUX | UCNBbITAHUKW | ONACHOCTH craHgapT
annapaTtypbl | KOMMOHETOB
1 CtaHpapT Knaccundpukaumsa obopyaosaHus, TpeboBa- [1a [1a [1a [1a [1a [1a
HUSA U PYKOBOACTBO ANA noTpebutenen
2 CraHgapT be3onacHOCTb ONTOBONOKHA CUCTEM CBSI- [1a [1a [1a I1a [1a [1a
3N (COOAEPXUT COOTBETCTBYIOWMNE MNMPUME-
YaHUS N NMPUMEPDI)
3 TexHnvyecknn | PykoBOACTBO A1 BbICTABOK C NTA3epPHbLIMW HeT HeT [1a Hert HeT [1a
OTYeT ANCnnesmun
4 CtaHgapT | YcTtpowucTtBa 3awmTbl OT NasepHOro uany- [1a [1a [1a [1a [1a [1a
YeHUs1 (TakkKe KacaeTcsl CrnocobHOCTU
MOLLHbIX Na3epoB yaansTtb 3aWNTHbIN Ma-
Tepwuan )
5 TexHn4yecknn| KOHTPONbHbLIM NepeYvYeHb U3roTOBUTENSA [1a [1a Het [la HeT HeT
OTYeT ana MOK 60825-1 (npurogeH ansa ncnosb-
30BaHUA B Kadyecte oT4yeTa o0 DOesonac-
HOCTIN)
6 TexHnyeckoe
onucaHue
I TexHnyeckoe
onucaHue
8 TexHundecknn | PekomeHgaumm no 6e30nacHOMY UCMOSb- HeT HeT [1a HeT HeT HeTt —C 80601-2-22
oTyeT 30BaHNIO MeJUNLMHCKOro rnasepHoro obo-
pyaoBaHuA
S TexHnvecknn | CoctaBrnenHne MJ13 HEKOrepeHTHOro OnTU- HeT HeT [1a HeTt [1a [1a
oTyeT YECKOro MUanydeHus (LWMPOKONONMOCHbIE
NCTOYHWKW )
10 TexHundecku| PekomeHgaumm no nasepHon 6e3onacHo- Na Na HeT HeT Nla HeTt ISO 13694
oTyeT CTU U NOACHUTENbHbIE 3aMeYvYaHUs
12 CraHgapT be3onacHOCTb ONTUYECKUX CUCTEM CBA3W, [1a [1a [1a I1a [1a [1a
NCNONb3yEMbIX ANA nepegaqvn nHopma-
LU
14 TexHnyeckun | PykoBoacTBO nonb3oBaTerns HeTt [1a [1a HeTt HeT [1a
oTyeT
[Tpumedyadnune— [JaHHasa Tabnuua ykasbiBaeT Ha coAepKallnecs B TEKCTE cTaHaapTbl €O BCcemMU TpeboBaHnsamn. HeEKOTOpbIE BbILLEYNOMAHYThIE YaCTW
obcyxaganuck B pabodvem nopsiake u He bObinm onybnmnkoBaHbI.
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[MpunoxeHne QA
(cnpaBo4HOe)

CBegeHUsa o COOTBETCTBUU MEeXIrocyoapCrBeHHbIX CTaHAOaApPTOB
CCbINMOYHbIM MeXAOYHAPOAOHbIM CTaHOapPTaM

(MexxayHapoAHbIM AOKYMeHTaM)

Tabnuua OA.1

OBbo3Ha4vYeHne 1 HAMMEeHOBAaHUE CChbINOYHOro CTeneHb Obo3HavYeHne 1 HaMMeHOBaHKMe
MEXOYHAPOOHOro craHgapTa COOT- COOTBETCTBYHOLLETO MEXrocygapCcTBEHHOIO
BETCTBUA cTaHgapTa
IEC 61010-1-22 — *

Be3onacHOCTb 3MNeKTPUYECKUX KOHTPOIbHO-U3ME-
pPUTENBHBLIX NPUBOPOB N NabopaTopHOro obopyao-
BaHns — Yactb 1. Obwune TpeboBaHms

IEC 60601-2-22 — *
UacTHblie TpeboBaHusa K 6a3oBon 6e30nacHOCTU U
OCHOBHbIM XapakTepUCTUKaAM XUPYPrnyvecKkoro, Koc-
METNYECKOro, TepaneBTUYECKOro n ANarHoCTU4ecC-
KOro nasepHoro odopyaoBaHus

IEC 60050(845). 1987 — ¥
MexagyHapogHbln 3MeKTPOTEXHUYECKUN CIOBapb
(M3C). haea 845. OcBeleHne

* COOTBETCTBYIOWMN MEXIOCYyOAapCTBEHHbIN CTaHAAPT OTCYTCTBYET. O ero yrBepXxgeHusa pekomeHayeTcs
NCMONb3OBaTh NEPEBOL HA PYCCKUU A3bIK AAHHOIO MexayHapoaHoro craHgapra. [lepeBoa 4aHHOro mexgyHapom-
HOro craHgapra Haxoautca B PegepanbHOM MHPOPMAUNOHHOM POHAE TEXHUYECKUX PEernamMmeHToB U CTaH4apTOB.
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Bubnuorpacpusn

Letter symbols to be used in electrical technology — Part 1. General (Ob603HaveHus
OyKBEHHbIE, NPUMEHSAEMbIE B 3MneKTpoTeXHuKe. Hactb 1. OCHOBHbIE MONOXEHUS)
Audio, video and similar apparatus — Safety requirements (Ayano-, Bugeoannapartypa v
aHarnorn4Has anekTpoHHasa annaparypa. TpeboBaHus TEXHMKM De30nacHOCTN)

= lectrical apparatus for explosive gas atmospheres (ObopyagoBaHne anekrpu4veckoe ans
B3PbIBOONACHbIX ra30BbIX cpea)

—lectrical apparatus for explosive gas atmospheres — Part 0. General requirements
(O6opygoBaHne 3NeKTpUYEcKkoe Ans B3pbIBOOMACHbIX rasoBbix cpeq. Yacte 0. Obwme
TpeboBaHusA)

Safety of machinery — Electrical equipment of machines — Part 1. General requirements
(besonacHOCTb MALWMH U MEXAHU3MOB. INEKTPOODOPYAOBAHNE NPOMBbILLNEHHbIX MALUWH.
YacTtb 1. Obwme TpeboBaHmnA)

Safety of laser products — Part 2: Safety of optical fiber communication systems (OFCS)
(besonacHoCTb nasepHbIX ycTpoucTBe. Hacte 2. be3zonacHOCTb BOJTOKOHHO-OMTUYECKUX
CUCTEM CBS3M)

Safety of laser products — Part 3. Guidance for laser displays and shows (be3zonacHocTb
nasepHbix yctpoucts. HacTte 3. PykoBogswme ykasaHus no npuMeHeHuro rnasepoB ans
3pENULLHBLIX MEPOMNMPUATUN)

Safety of laser products — Part 4: Laser guards (be3onacHoCcTb nasepHbIX YCTPOUCTB.
YacTb 4. YcTponcrtea 3amTtbl OT N1A3€PHOro BO3AENUCTBUS)

Safety of laser products — Part 5. Manufacturers checklist for IEC 60825-1 (be3onac-
HOCTb NnasepHbIX ycTpoucTs. YacTte 5. KoHTponbHbIM nepeveHb K IEC 60825-1 ansa naro-
TOBUTENEN)

Safety of laser products — Part 8: Guidelines for the safe use of laser beams on humans
(besonacHoCTb nasepHbIX ycTponcTB. Yacts 8. PykoBoasilume ykasaHus rno 6€3onacHomy
NCMONb30BaHUIO NAa3epPHbIX MyYKOB ANnsl Noaen)

Safety of laser products — Part 9. Compilation of maximum permissible exposure to
Incoherent optical radiation (be3onacHocTb nasepHbiX yctponcte. Hacte 9. Makcumarnb-
HO AONYyCTMMOE BO3AENCTBUNE HEKONEPEHTHOIO OMTUYECKOrO MU3INYyYEHUS )

Safety of laser products — Part 10: Application guidelines and explanatory notes to
IEC 60825-1(be3sonacHocTb nasepHbix yctponcte. Yacte 10. PykoBoacTBO No npumMmeHe-
HUIO N NOAACHUTENbHbIE 3amevaHus K [EC 60825-1)

Safety of laser products — Part 12: Safety of free space optical communication systems
used for transmission of information (be3onacHocTe nasepHbIX ycTtponcte. Yacts 12.
be3onacHOCTb HECTAUMOHAPHbLIX ONTUYECKUX CUCTEM CBSA3WU, MPUMEHSIEMbIX AN nepe-
aavn nHopmaunmn)

Safety of laser products — Part 13. Measurements for classification of laser products
(besonacHocTb nasepHbix yctpoucTs. YacTte 13. MamepeHus, npoBognmMmble O Knaccu-
dmnkaumm nasepHbiX yCTPOUCTB)

Safety of laser products — Part 14: A user’s guide (be3onacHOCTb Na3epHbIX YCTPOUCTB.
YacTte 14. PykoBoacTBO Anst Nonb3oBartens)

Information technology equipment — Safety (ObopyaoBaHue MHPOPMaALUUOHHBIX TEXHO-
nornn. be3onacHoCTb)

Power and energy measuring detectors, instruments and equipment for laser radiation
(JJeTekTopbl, KOHTPONBHO-N3MEPUTENBHbIE NPNBOPLI N 0bopyaoBaHue ANns N3MEPEHUS
MOLLHOCTU U 3HEPIUN NA3epPHOro U3rnyyeHus)

Functional safety of electrical/electronic/programmable electronic safety-related systems
(Cncrtembl anekTprnyeckne/anekKTpPoHHbIe/MporpaMmMmmnpyemMble 3NeKTPOHHbIE, CBA3AHHbIE
C PyHKUMOHANBHON BE30MacHOCTLIO)

Clectric toys-Safety (Mrpywkn anektpuyeckue. besonacHoCTb)

Photobiological safety of lamps and lamp systems (Potobunonornveckas 6€30NacHOCTb
namn 1 NamnoBbIX CUCTEM)

S| units and recommendations for the use of their multiples and of certain other units
(Eavnnubl CU v pekomeHgaumm no NPpUMEHEHUIO KPaTHbLIX N AOJNbHbIX OT HUX U HEKOTO-

PbIX APYrmx eamHuL )
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[22] SO 11146-1

[23] IEC/ISO 11553-1

[24] 1SO 12100-1

25] 1SO 12100-2

26] 1SO 13694
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Lasers and laser-related equipment — Test methods for laser beam widths, divergence
angles and beam propagation ratios — Part 1. Stigmatic and simple astigmatic beams
(llazepbl U cBsAI3aHHOE C HUMKM 0bopyaoBaHue. MeToabl UCNbITAHMW ANSA ONPeaeneHuns
LWWPUHbI NTA3EPHOro nNy4ka, yrrioB pacxoxgeHnsa n Kosp@mUUMeHTOB pacnpocTpaHeHus
nydka. Yacte 1. Cturmatn4veckme n nNpocTble aCTUrMaTUYeCcKNE Ny4yKkmn)

Safety of machinery — Laser processing machines — Part 1. General safety requirements
(beszonacHocTb mawmnH. CtaHku nasepHon obpabotkn. Yacte 1. Obwme TpedoBaHUA
be3zonacHoOCTH)

Safety of machinery — Basic concepts, general principles for design — Part 1. Basic
terminology, methodology (be3onacHocTe mawmnH. OCHOBHbIE MOHATUSA, 0DLWME MPUHLN-
nbl pacyeta. Hactb 1. OCHOBHAsA TEPMUHOMOIMA, METOAOMNOINS)

Safety of machinery — Basic concepts, general principles for design — Part 2. Technical
principles (be3onacHocTb mawwmH. OCHOBHbIE MNOHATUA, OOLWIME MPUHUMNBLI pacdeTa.
Yactb 2. TexHn4yeckme npuHUmnnb)

Optics and optical instruments — Lasers and laser-related eguipment — Test methods
for laser beam power (energy) density distribution (Ontnka n ontnyeckne npnboOPHLI.
INNazepbl n nasepHoe obopygoBaHne. MeToabl UCNbITAHMUSA pacnpeaeneHuss NNoTHOCTY
SHEPIUN NA3ePHOro Ny4ka)
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