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MpegncnoBue

1M104rOTOBJ/IEH ABTOHOMHOW HEKOMMEpPYECKOI OpraHu3auneil «Hay4yHo-TeXHUYECKUIA LEHTP cepTudunka-
ummn anekTpoobopygosaHus «MC3M» (AHO «HTLLC3 «MC3M») Ha 0CHOBE COBCTBEHHOrO ayTEHTUYHOr0 Nepesoja
Ha pPyCCKU A3bIK MEXAYHapOAHOIo fOKYMEHTa, Yka3aHHOro B NyHKTe 4

2 BHECEH TexHuyeckum KommTeToMm no ctaHgaptusauun TK 452 «besonacHocTb ayfno-, BUAe0-, a1eKT-
pOHHOI annapatypbl, 060pyA0BaHUA MHOPMAaLMOHHbIX TEXHOIOTNI Y TENEKOMMYHUKaLMOHHOT0 060pyA0BaHNA»

3YTBEPX/AEH WBBEJEH B IEVICTBWE Mpukaszom ®egepansHOro areHTCTBa N0 TEXHUYECKOMY peryni-
poBaHuio n metponorumn ot 13 aekabpsa 2011 r. Ne 1248-cT

4 HacToswuii cTaHfapT nAeHTUYeH MexayHapoaHoMy okymeHTy MOK/TO 60825-14:2004 «be3onacHoCTb
nasepHoli annapatypsbl. YacTb 14. PykoBogcTBo nonb3oBatens» (IEC/TR 60825-14:2004 «Safety of laser products
— Part 14: A user's gukle»)

5 BBEJIEH BIMEPBbIE

MpaBnno NpUMEHEHNA Hac T osLLEero cTaHgapTaycTaHosneHsl BOCTP 1.0—2012 (pa3gen 8). NHdop-
Maumsa 06 M3MEeHEHUAX K Hac T osLeMyY CTaHgap Ty Ny6nkyeTCa B eXerofHoMm (Mo cocTosHU Ha 1aHBaps
TekyLiero roga) MHoOpMaLMOHHOM ykasaTesne «HaumoHanbHble CTaHAapThi», @ 0ULManbHbIi TeKCT usme-
HeHWI 1 NoNPaBoK — B eXXeMeCAYHOM MH(POPMaLMOHHOM yKasaTesne «HaunoHanbHble cTaHgapThi». B cnyyas
nepecMoTpa (3amMeHbl) MM OTMEHbI HACTOALLEr0 CTaHAapTa cooTBe TCTBYLLee yBeJoMNeHe byaeT onyo6-
NIMKOBAHO B B/1mxKalilieM BblNyCke eXXeMecsiYHOro MHPOPMaLMOHHOr 0 yKkasaTens «HauuoHanbHble cTaHaap-
Tbi». CooTBeTCTBYOLWas nHhopmaLys, ysegomneHme 1 TeKCcT bl pa3MBLLAKMIICH TaKxe B UHOpMaLMOHHOM
cucTeMe 06LLLero nob30BaHNa — Ha ohuLManbHOM cainTe defgepanbHOro areH TCTBa N0 TEeXHUYecKony pe-
rynMpoBaHuio u MeTPosioruv B ceTn HTepHeT (gost.ru)

©CTaHgapTuHdopm, 2014

HacTtosiwuii ctaHaapT He MOXeT 6bITb MOMIHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH U pacnpoc-
TpaHeH B kayecTBe o(hULManbLHoOro n3faHna 6es paspelleHns defepanbHOro areHTCTBa No TeEXHUYECKOMY pery-
NIVPOBaHMI0 U METPOIOTUN

n
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MpegncnoBue

MexayHapogHas a/iekTpoTexHnyeckas kommccus (M3K) aBnseTca BCeMUpHOM opraHm3auueil no ctaHgap-
Th3aymun. BKAoYaL el Bce HaunoHanbHble kKomMuteTsl (HaumoHanbHble komuTeTol M3K). Liensio M3K ansetca
passBuTue MexayHapoaHOro coTpyaHuyecTsa no BCEM BONpocam cTaHgapTm3aunm B 061acTn a1EKTPUYECKOW U
3/1eKTPOHHOW annapatypbl. Mo ykazaHHOMY U ApYTUM BuAaM AeAaTenbHoCcT MIK ny6nkyeT MexayHapoaHble
cTaHfapTbl. IX NoAroToBKa Bo3naraeTcs Ha TeXHUYeckme komuTeTbl. Jlo60i HaumoHanbHbIi komuteT M3K, 3aunH-
TepecoBaHHbIli JaHHbIM BONPOCOM, MOXeT y4acTBOBaTb B 3TON NOArOTOBUTENbHOW paboTe. MexayHapoaHble,
npaBuUTeIbCTBEHHbIE Y HENpPaBUTeIbCTBEHHbIE OpraHu3auumn, coTpygHudarmne ¢ MOK. Takxke y4acTBYOT B NOA4-
roToBuTENbLHOW paboTe. M3K TecHO coTpyaHnyaeT ¢ MexayHapoaHo opraHu3auueli no ctaHgaptusaummn (MCO) B
COOTBETCTBUM C YC/TOBUAAMU, ONpefie/IeHHbIMN B COOTBETCTBYIOLEM COrnatleHnm Mmexay ByMs opraHnsaunamu.

OdunumnanbHble peweHna nnmn cornaweHnsa M3K no TeXHUYeCKMM BONPOCaM BbipaxatT, HACKO/IbKO 3TO
BO3MOXHO, MeXAyHapoJHOe CoriacoBaHHOe MHeHWe Mo OTHOCALMMCS K fie/ly BONpocaMm, Tak Kak KaXAblli TeXHU-
Yeckuii KOMUTeT UMeeT npefcTaBuTenell OT BCEX 3aUHTEPECOBaHHbIX HALMOHA/IbHbIX KOMUTETOB.

BbinyckaeMble JOKYMeHTbl UMeoT (hOpMy pekoMeHAaL i 419 MeXAyHapoAHOro UCNOMb30BaHWs, Ny6anky-
I0TCA B BUAE CTaHA,apToB, TEXHUYECKUX OTYETOB NN PYKOBOACTB U NPUHMMAIOTCA HaLMOHaIbHbIMU KOMUTETaMn
MMEHHO B TAKOM MOHUMaHUN.

B uensx cogeliicTeus MexayHapoaHoi yHudukaLmm {eguHoi cncteme) HaumoHasnbHble komuTeTsl M3K 065-
3yl0TCA NpU paspaboTke HaLMOHabHbIX N PeroHabHbIX CTaHAapTOB 6paTh 3a OCHOBY MeXAyHapoAHble CTaH-
AapTbl M3K, HACKONbKO 3TO NO3BOMAKT YCNOBUA faHHOW cTpaHbl. JTlo60oe pacxoxaeHne mexay ctaHgapramu
M3K 1 cooTBETCTBYOLWUMN HALMOHAIbHBIMU UIW PETMOHANbHBIMU CTaHAapTaMu A0/KHO 6biTb ACHO 0603Ha4YeHO
B MOC/IeAHNX.

M3K He npegycmaTtpuBaeT npoueypbl MapkMpoBKMN Y HE HeCceT OTBETCTBEHHOCTM 3a Ntoboe o6opyaoBaHme,
3aAB/IEHHOE Ha COOTBETCTBME OAHOMY 13 cTaHgapToB M3OK.

Heob6xo04MM0 06paTuUTb BHUMAHME Ha TO. YTO HEKOTOPbIE 3/1EMEHTbI HACTOSALLEN0 MEXAYHapPOAHOT0 A0KY-
MeHTa MOryT ABAATLCA NPeAMEeTOM naTeHTHOro npasa. MOK He HeceT OTBETCTBEHHOCTb 3@ yCTaHOB/IEHME NH060ro
TaKoro NaTeHTHoro npasa.

naBHOI 3afaveii TexHnyeckmx komutetoB M3K aBnseTca paspaboTka MexayHapoAHbIX CTaHAapTOB. TeM
He MeHee TEXHUYECKNI I KOMUTET MOXeT NPeAnoXnTb NybaunkaLmio cTaHgapTta, koraa om cobpan faHHble pasnnyHo-
ro Bufa 13 Toro, 4YTo 06bIYHO NYBNNKYIOTCA B KAYECTBE MEXAYHapoAHOro cTaHfjapTta, Hanpumep otTpaxaiwLwue
COBPEMEHHbIV TEXHUYECKNI YPOBEHb.

MexayHapogHblli fokymeHT MOK/TO 60825-14 noaroToB/eH TEXHUYECKMM KOMUTETOM 76 «Be3onacHocTb
OMTUYECKOro U3TyHeHna 1 nasepHas annaparypa».

MepBas pegakuusi MpoToKON ronocoBaHns

76/271/DTR 76/282/RVC

TeKCT MexAyHapoHOro OKYyMeHTa OCHOBaH Ha CneAyrLWwnx 4oKyMeHTax:

MonHyto MHopmMaLmio No roN0COBaHNI0 N8 0406pPEHNS HACTOALWEro MexayHapoAHOro OKYMEeHTa MOXHO
HaliTu B NPOTOKO/1e r0/10COBAHUSA, YKa3aHHOM B MpUBeLEeHHOI Bbile Tabnuue.

My6nunkauns HacTosLWero MexayHapoHOoro fokyMeHTa ABAseTcsA N1aHoBOl B COOTBETCTBUM C AupekTnBa-
Mn MCO/M3K. yacTb 2.

MepeyeHb Bcex yacTeli cTaHaapToB cepun MOK 60825, nmerowmnx obu,ee HamMmeHoBaHne «besonacHocTb
nasepHoli annapaTypbl», MOXHO HalTK Ha Be6-caiiTe M3K.

KomMuTeT NpuHAN pelleHne o TOM. 4TO CoAepXaHne HacToALLero MexayHapoaHoro okyMmeHTa 6yaeT octa-
BaTbCsl 6€3 n3mMeHeHus fo 2007 r., nocne Yero MexayHapoaHbl JOKYMEHT MOXET ObITb.

-yTBEPXAEH;

- OTMEHeH;

- 3aMEeHeH Ha NepecMOTPEeHHOe n3faHue;

-,0MOJIHEH.
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BeepgeHune

[na nomolwn nonbL3oBaTenaM ganee npuBefeHbl OCHOBHbIE MOJIOXEHUS HacToALlero ctaHgapta. OcHoB-
Hble NOSIOXEHMNA NpeAcTaB/ieHbl B NOpsAKe, B KOTOPOM OHM 06bIYHO paccMaTpuBalTCA Kak YacTb NporpaMmbl nNo
nasepHoli 6es3onacHocTu:

- 06a3aHHOCTMN Mo 6e30MacHoOCTK Npu paboTe C nasepamu 1 He06Xo4MMOe B CBA3N C 3TUM 0byyeHne —
pasgen 3;

- MOHAATME O Knaccax NasepHbiX U34ennii n oLeHka 06/1y4eHns nasepom — pasgen 4:

-onpejeneHie MakCMMabHOW BO3MOXHOI akcno3uymm (MB3) n noHsATMe 06 onacHOM paccTOsHMU 1 onac-
HOW 30He, B NnpeAenax KOTOPOW MOXeT 6bITb NpeBbileHa MB3. - pa3gen 5;

- CBA3aHHble C N1a3epoM OMAaCHOCTU (T. €. ONACHOCTMN 06/1y4eHUs Tna3 UK KOXW NasepHbIM MyYykoMm) —
pasgen 6;

- TpexaTanHblli NpoLecc OLEeHKN prucka (Kak pe3ysbTaT onacHOCTM Na3epHOro 06/1y4eHuns, onucaHHbIX B pas-
fenax 4 un 5. aTakxe CBA3aHHbIX C 1a3epoM OnacHocTeld, onucaHHbIX B pasgene 6) — pasgen 7:

1) ngeHTUdMKaLNS BCEX NOTEHLUMANBbHO BPeAHbIX CUTYaLNiA.

2) oueHKa pucka, SBNALLEeroca pe3ybTatoM 3TUX cuTyaLmii.

3) onpegeneHvie HEO6XOAMMbIX 3aLLUTHLIX Mep;

- MPUMEHEHNE KOHTPOJIbHbLIX U3MEPEHWUIA C LLe/TbH0 YMEHbLUNTL PUCK 40 NPUEMIEMOTO YPOBHS — pasaen 8;

- Tpe6oBaHusa, obecneynBatoLLme 6e3onacHyto akcnayataunio nNasepHoi annapartypbl B TeYeHne ANuTenb-
HOro BpemeHu. — pasgen 9;

- 0TYeTbl 06 HUKUAEHTAX, CBA3AHHbIX C 1a3ePHOI ONACHOCTbLIO, K UCCNIeA0BaHUSA HECHACTHbIX C/lyYaeB —
pasgen 10;

- ponb MeauLMHCKOro HabnoaeHns (nposepka rnas)— pasaen 11;

- LOMOJSIHUTENbHAA NH(OPMAaL WA OTHOCUTENIbHO NCMNOJIb30BaHNS 3aLUTHON G/TOKUPOBKN — NPUIOXEHNE A;

- NpUMepbl BblYNCNEHWI, CBA3A@HHbIX C Na3epHOil 6e30NacHOCTbI0. — Npuoxexune B;

- 06bsiICHEHNE Buodnsnyeckux aPeKToB Na3epHOro 061yYeHuns rnas n Koxum — npunoxenue C.
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HALULMWOHANBbLHBLMN CTAHOLAPT POCCUMCKONMN SGEALEPALUNMN

BE3OMACHOCTb JIA3EPHOW AMMAPATYPbI
YacTtb 14
PykoBOACTBO Nosib30BaTeNSA

Safely of laser products. Part 14. A user's guide

[ata BBegeHns — 2013—09—01

1 O6nacTb NPUMEHEHNS U Ha3HaYeHNEe

Hactoawwnii ctaHgapT npeAcTaBaseT NpakTuyeckoe PYKOBOACTBO MO 6€30MacHOMY MCMNO/b30BaHUI0
nasepHbix u3genuii B cootseTcTeun ¢ MOK 60825-1. TepMuHbl «1asepHas annapartypa», «Jjla3epHoe usgenuve» u
«nasepHoe 060pyfoBaHme», NPUMEHEHHbIE B HACTOSALLEM CTaHJapTe, Takke OTHOCATCSA K 1I0ObIM yCTPOCTBAM,
y3nam uam cuctemam, Cnoco6HbIM KCMycKkaTb ONTUYECKOE U3flyyeHne B npouecce CTUMYINPYEMO amuccum.
OpHako B oTinyme oT M3K 60825-1 B HACTOALWMIA cTaH4apT He BKIOYEHbI CcBeToM3nyvawwme ganogas (CUL).

NasepHble n3genus knacca 1 06bI4HO 6e30nacHbl, a 1asepHble n3genus knacca 2 npeAcTaBaAloT MUHN-
MaJsibHYI0 0nacHocTb. [lna 6e3onacHoi akcnayatauum aTuX n3gennii 06bI4HO 4OCTATOUYHO NpeaynpexaatoLnx
3HaKOB W WHCTPYKLMUIA n3rotosutens. ipyrne salwmnTHble Mepbl, B COOTBETCTBUMN C TPE6OBAHUAMU HACTOSALLEro
cTaHfapTa, He ABMAITCA HE0OX04UMbIMU.

B HacToAwem cTaHfjapTe npugaeTcs ocob6oe 3HayeHWe onacHOCTU OT 1a3epoB BbICOKNX MOLLHOCTEN;
nonb3oBaTenn fasepoB Cc 60/ee HU3KOW MOLHOCTLIO Takxe MOryT BOCNO/1b30BaTbCA cofepxalleiics B Hem
nHopmMaumei (cm. Tabnuyy 1).

TpeboBaHuA HacToALWEro cTaHgapTa NPUMEHSAIOT K II60MY 1U3fenunio, BKvaloliemy B cebs nasep, npo-
AaHHOMY WM NpeAnoXeHHOMY AN Npogaxu. [03TOMy HaCTOALWMIA CTaHAAPT NPUMEHNM K CneuuanbHbIM nasep-
HbIM U3fenunam (Bkovas aKcnepumeHTasibHble 1 OMbITHbIE 06pasLbl).

HacToswuii ctaHgapT npegHasHaveH 415 nosb3oBaTesieil NasepHbiMy usgenuamu n paborogareneil nycra-
HaBMBaeT 06l Me NPUHLUUMLI yNpasB/ieHns 6e30nacHOCTLIO (CM. pasfen 3) ¢ Lenbio naeHTUuLmpoBartb onacHo-
CTK, KOTOPble MOTYT 6bITb BbIiBIEHbI (CM. pa3gebl 4—6), C TeM YTOObI OLeHNTb BO3MOXHBIA Bpeg (cM. pasgen 7),
co3gaBaTtbh 1M NoAAepXuBaTb COOTBETCTBYOLLME MepPbl KOHTPONSA (CM. pasgesnbl 8— 11).

Na3epHble n3MepeHns Kak Mepy KOHTPOSA NPUMEHSIOT LLMPOKO. 3TN Mepbl KOHTPO/IA 3aBUCAT OT TUNa 3KCn-
nyaTupyemoro s1iasepHoro o6opyaosaHuns, 3ajay Uy BbiNoJIHAEMbIX MPOLECCOB, OKPYXatLieii cpefbl, B KOTOPOI
060pyAoBaHMe aKCNyaTMpyeTcs, U nepcoHana, KoTopblii MOXeT NoABEPrHyTHCA BPeAHbIM BO3AeiCTBMAM nase-
pa. CneyuanbHble Tpe60BaHUA 419 KOHKPETHbIX 1a3epPHbIX 3AeNnii NpuBeeHbl B APYTX YacTsaX cepum cTaHgap-
ToB M3K 60825 (cm. pa3gen «npeaucnosue» nnm 6ménvorpaduio aTux CTaHAapToB).

TepMuH «060CHOBAHHO OXUAaemMoe» UCMN0Jb30BaH B HACTOSILLEM CTaHJapTe Mo OTHOLWEHWIO K onpeesieH-
HbIM CieydUYecKnM cobbITUAM, CUTYaLnAM U ycnosuam. OTBETCTBEHHOCTbL 3a OnpejesieHne Toro, 4To OTHO-
CUTCA KOBOCHOBAHHO OXMAaeMOMy COBbITUIO, U CNOCOGHOCTb NPEANPUHATL HA OCHOBE OLeHKWN KpuTepmes pucka
no6ble He06xoANMbIe AeiCTBUA HeCceT KOHKPETHOE M0, NCMO/b3YloLlee HaCTOALNIA cTaHaapT.

HacToawwii ctTaHgapT npegHasHadeH Ans nosb3osatesneil. MogpasymeBaeTcs, 4TO B YNC/10 Nosb3oBartenei
BKJ/IIOYEHbI /VLa, KOTOPblE BMECTE C oneparopamu, akcrayaTupynwmmm nasepHoe obopygosaHme, HecyT OTBET-
CTBEHHOCTb 3a 6€30NacHOCTb.

M3paHve oduymansHoe
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2 TepMuHbI 1 onpeaeneHns

B HacTosllwem cTaHgapTe NPYMeEHEeHbI CleayloL e TEPMUHbI C COOTBETCTBYIOLLMMM ONpefeeHNsIMu:

2.1 agMuHucTpaTuBHbIN KOHTpob (administrative control): Mepbl no o6ecneveHunto 6e30NacHOCTU He-
TeXHUYeCKOro Tuna, Takme Kak 4oCTyN C «K/14YOM», 06y4eHne nepcoHana mepam 6e3onacHocTu, npegynpeau-
Te/NbHble HaANNcK, pacyeTHble onepaLun 1 KOHTPO/Ib frana3oHa 6e30NacHOCTH.

2.2 anbha muHMMym aTr (alpha min CTArnBaemMblit UCTOYHUKOM yron (cm. 2.4).

2.3 yron npuemay. pag (angle of acceptance y): Mnockuii yron, B npegenax KOTOporo npuemMHuk éyger
pearupoBatb Ha ONTUYECKOe U3/yYyeHne; 06bIYHO N3MepseTCs B pagnaHax. Yron npuema MoXxeT KOHTPOIMpOBaTh-
cA anepTypHbIMUM gnadparmamm uam onTUYeCcKUMmn aieMeHTamMmn nepes NpUuemMHUKOM.

MpumevyaHuns

1 Yron npuema nHorga HasbiBalT «Mosem ob63opax.

2 Ansi oueHKM hOTOXMMUYECKOW ONacHOCTM onpeAenieH NpeAenbHblil yron npuemMa yp. Yron yp cBsidaH ¢ 6uonorueii
OBWKEHWA T1a3 1 He 3aBUCUT OT CTATMBAEMOr0o MCTOYHUKOM yrna. Ecnu cTarmBaemMblit ICTOYHUKOM TeNeCHbI YroN MeHb-
e npefesibHOro yrsia npuema yp. T0 U3Mepsiemblil yron npveMa He orpaHuuymBatoT. Ecnm cTarmBaemblii MCTOYHMKOM
TesnecHsblli yron 6onblie NnpefensHOro yrna nprema, To yron npuema fo/IXeH OblTb OrpaHUYeH, a UICTOYHUK paccmartpu-
BalOT Kak onacHblii. Ecnn TenecHblit yron npuema He orpaHvyeH A0 OnNpeAesieHHOro YPOBHSA, ONacHOCTb MOXeT ObiTb
3aBbllleHa.

2.4 cTarnBaeMblii UICTOYHUKOM yron u (angular subtense a). TenecHbIn yron, B KOTOPbIA cTArMBaeTcs
NasepHblii UCTOYHUK, BUAUMBIN TNa30M HabtoaaTens kKak Touka B NpOCTpaHCTBeE.

MpumeuvaHuns

1 B HacTosilemM cTaHfapTe CTArMBaeMblii MICTOUHWKOM Yron Npu knaccudukauuy onpeaensioT Ha paccTofAHUN He
MeHee 100 MM OT BUAMMOrO UCTOYHMKA (MM BbIXOAHOTO OKHA, WAV NIVH3bI U3fenus, ecnn BUANMbIA UCTOYHUK pacnoso-
XeH Ha paccTosiHun 6onee 100 MM OT OKHa WAM AWH3bI). [NA aHanu3a ypoBHe MakCMManbHOW BO3MOXHOI 3KCNo3u-
un (MB3) cTArmBaeMblii UCTOUHWKOM Yron onpeAensioT Ha paccTosAHUW HabnogeHWs OT BUAMMOrO UCTOYHMKA, HO He
MeHee 100 MM.

2 CTtaruBaeMblii UICTOYHMKOM Yro B HacTosLWeM CTaHfapTe NPUMEHSIOT TO/IbKO B Avana3oHe A/IMH BOMH OoT 400 fo
1400 HM B 06/1aCTU peTUHANbHOW ONacHOCTY.

3 CTArnBaemblii ICTOYHUKOM Yron He criefyeT nyTaTb C pacxoXgeHnem nyuka.

2.5 anepTtypa (aperture): Jllo6oe oTBEPCTUE B KOPMNYCE UIN 3aLWUTHOM YCTPOICTBE N1a3epHOT0 U3aenus,
yepes KOTOpoe NPOXOAMUT Na3epHoe U3fyyeHue, u. ciefoBaTeslbHO, BO3HUKAET BO3MOXHOCTb 40CTyNa YesoBeka
K 3TOMY U3/yUYEHNUIO.
25.1 anepTypHas guadparma (aperture stop): OTBepcTue, npejHasHaueHHoe 415 onpefenieHns naowa-
L. B KOTOPOI U3MEPSIOT U3NyuyeHue.
2.6 BUAUMbI NCTOUYHMK (apparent source): PeasibHblii MU BUPTYasibHbIA MCTOYHMK ONTUYECKOTO U3/yYe-
HUS1. KOTOPbI (hOpMUPYET HAMMEHbLLIEE BO3MOXHOE M306paxeHne Ha ceTuaTke.

MpumedyaHune — Takoe onpegesneHne UCMONb3YIOT AN YCTAHOBNEHUA MecTa BUAWMOIO un3obpaxeHus
Nas3epHoro usnyyeHus B auanasoHe AsnH BosH OT 400 o 1400 HM € fonyweHnem pacrnosioXeHUs BUAMMOro NCTOUYHMKA
B npegenax akkomogauumn rnas (06bi4Ho 2 100 MM). Mpu 04EHb Ma/IOM PACXOXAEeHWUW, T. e. B C/lyvyae XOPOoLO KOMIUMU-
pPOBaHHOTrO My4Ka, pacnosiokXeHne BMAUMOro pasmepa MCTOYHUKA faeTcs A8 6eCKOHEeYHOCTU.

MoHATME BUAVMOro MCTOYHUKA UCMO/b3YIOT B pacllMpeHHoM AnanasoHe AsnH BosH 302.5— 4000 HM, noka B HEM
BO3MOXHa (POKYCHpPOBKa OGbIYHBIMU INH3AMU.

2.7 ny4ok (beam): /lazepHoe U3nydyeHue, KOTOPOE XapakTepmsyeTcs HanpasfieHNeM, PacXoANMOCTbI0, AN-
aMeTpOM UM YC/TOBUSMMN PA3BEPTKM.

MpumeyaHue — OTKIOHEHNE U3MTyYEHUS OT HanNpaB/ieHUs He3epKaslbHOTro OTPaXeHUs He onpejenseTcs Kak
My4oK.

2.8 ocna6utens nyuka (beam attenuator): YCTpoiicTBO, KOTOPOE YMeHblIAeT flasepHoe UsnyyeHne Ao
onpegenieHHoro ypoBHsi.

2.9 anameTp nyuka AU, (wunpuHa nyuka): AuameTp HaUMEHbLIEro Kpyra, KOTOpbIil COAEPXUT U % NOMHO
MOLLHOCTU (MM aHEeprun) nasepa. B HacToswWwem cTaHaapTe MCnosb3yoT d63.

MpumeyaHune — Bcnyyae Nayccosoro nyyka 053 OTHOCUTCA K TOUKE, rae aHepreTuyeckas OCBELLEHHOCTb
(aKkcno3numa m3nyyenus) cHnxaetca o l/e oT ee LeHTPasibHOrO MUKOBOTO 3HAYEHUS.

2
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2.10 pacxoaumocTb nyuyka (beam divergence): KOHYCHbI yron pacxogMMocTu Nons B AanbHeli 30He,
onpegensemblii fuaMeTpom nyyka.

MpumevyaHus
1 Ecnu gnameTpbl nyyka B [ABYX TOYKax, pasfesieHHblX paccTosHueM r, paBHbl d63 u d'63, To pacxogumocTb
BbIYMCNAOT N0 hopmyne

2 Eannnuya CW: paguaH.

2.11 npepbiBaTenb nyyka (beam stop): YcTpoiicTBO, KOTOPOE NpepbiBaET X04 Ny4yka nasepa.

2.12 na3epHas annapatypa knacca 1 (Class 1laser product): J/llobas nazepHas annapatypa, B npouec-
ce paboTbl KOTOPOIi He paspellaeTcsa AOCTYN YenoBeKa K 1a3epHOMY U3/TyHeHNI0, NpeBbIllaloLWwemMy npeaen usny-
YyeHUsa Ans knacca 1 npu coOTBETCTBYOLWUX ANNHAX BOH U ANNTENbHOCTAX 06/1yYeHus.

2.13 na3epHad annapatypa knacca 1M (Class 1M laser product): Jllob6as nasepHasa annapartypa c gua-
nasoHoMm AnuH BonH oT 302.5 80 4000 HM. B npouecce paboTbl KOTOPOI He paspeluaeTcsa fOCTyN YyesoBeka K
nasepHoMy U3nyyeHuto, NpesbillalLLeMy 4oNyCTUMbIA Npeaen n3nyyeHns 4ns knacca 1419 cooTBETCTBYIOLMX
ONVIH BOJH M ANinTeNbHOCTel 061yYeHns; Npy pacyetax MOXHO OL,eHUTb YPOBEHb U3/TyYEHUS C MEHbLUER n3mepu-
TeNbHOV anepTypoii iy npy 601blWEeM PacCTOSSHAM OT BUAMMOTO UCTOYHMKA, YEM UCNO/b3yeMble AN Ta3epHoii
annapartypbl knacca 1.

MpumMmeuyaHue — BbixogHoe yCTPoiCTBO na3epHoii annapaTypbl knacca 1M MoTeHUMasibHO OMacHo npu
Ha6/IIOAEHUN C UCMO/Ib30BAHNEM OMTUYECKUX CPEACTB.

2.14 na3epHas annapatypa knacca 2 (Class 2 laser product): /lio6as nazepHas annapaTtypa, B npouec-
ce paboTbl KOTOPOIi He pa3peluaeTcs 4OCTYN YenoBeka K 1a3epHOMY N3/TyHEHUI0, MpeBblLLaloLemMy 4ONyCTUMbIA
npegen n3nyyeHns Ansa knacca 2 npym COOTBETCTBYHOLWMX ANIMHAX BOMH U 4INTENBHOCTAX 06/1yHEHNS.

2.15 na3epHas annapatypa knacca 2M (Class 2M laser product): /llob6aa nasepHas annapaTypa B gua-
nasoHe A4/MH BoaH oT 400 Ao 700 HM. B npouecce paboTbl KOTOPOi He paspeluaeTcsa 4OCTYN YeoBeka K 1a3epHo-
MY M3/Ty4EeHUI0, MPEeBbILAKLLEMY AONYCTUMbIA Npeaen n3nyyeHns 4nsa knacca 2 npyM COOTBETCTBYOLWUX A/INMHAX
BOJIH U ANNTENbHOCTAX 061yYeHns; Npy pacyeTax MOXHO OLLeHUTb YPOBEHb U3/Ty4YEHUSA C MEHbLUEW N3MepUTenb-
HOll anepTypoii nnn 60/blLeM paccTOSHUM OT BUAVMOrO UCTOYHMKA, YeM NCNOob3yeMble A5 Na3epHoi annapary-
pbl Knacca 2.

MpumMmeuyuaHue — BbixogHoe YCTPOICTBO NasepHoii annapaTypbl knacca 2M noTeHuuasbHO OnacHo npu
Ha6MIOAEHUN C UCMONb30BAHNEM ONTUYECKUX CPEACTB.

2.16 nasepHasa annapatypa knaccos 3R 1 3B (Class 3R and Class 3B laser products); /llo6as nasepHas
annapaTypa, B npoLecce paboTbl KOTOPOI paspellaeTca A4OCTYN Ye0BeKa K/1a3epHOMY U3/Ty4YeHNIo, YCTaHOB/IEeH-
HOMY A5 knaccoB 11 2, HO He paspeluaeTcs AOCTYN YesloBeka K Ta3epHOMY M3/Ty4yeHUio, npeBbialnlyemMy
JonycTuMblil npegen nsnyyenus gns knaccos 3R n 3B cOOTBETCTBEHHO, 415 N06bIX ANNTeIbHOCTEN U3NyyeHus
N ANVH BOJH.

2.17 na3epHas annapatypa knacca 4 (Class 4 laser product): /lio6as nazepHas annapaTtypa, B npouec-
ce paboTbl KOTOPOIi paspellaeTcs AOCTYN YenOBeKa K Ta3epHOMY U3/Ty4YeHUI0, NpeBbilaLwemMy 4oNyCTUMbIA
npepen nsnyvyeHunsa ana knacca 3B.

2.18 conyTcTBytouiee nsanyyerHue (collateral radiation): Jllo60e anekTpomarHMTHOE M3lydeHne B guanaso-
He A/IMH BOSIH OT 180 HM A0 1 MM, KpOME /1a3ePHOro U3/Ty4YEeHUS, TeHEPUPYEMOTO 1a3epHbIM Usfennem B pesyrib-
TaTe paboTbl Nasepa unm msnyeckn HeobxoamMMoro AnsA paboTsbl Nasepa.

2.19 konnuMmupoBaHHbIi ny4vok (collimated beam): My4yok M31y4eHMs C 04E€Hb MaNI€HbKUM YI1I0M CXO4N-
MOCTMN N PaCXOANMOCTH.

2.20 HenpepblBHaa BonHa; HB (continuous wave CW): BeixogHoe nsnyyeHue nasepa, paboratwliero B
HenpepbIBHOM, @ He B UMMY/IbCHOM pexume. B HacTosweM cTaHgapTe nasep, paboTaroLmnii npn HenpepbIBHOM
BbIXOAHOM U3NyyYeHUn ¢ nepnogom 6onee 0,25 c. paccMaTpmMBaeTCca Kaknasep HeNpepbIBHOTO pexuMma padoThbl.

2.21 3apaHHas TpaekTopua nyyka (defined beam path): OnpegeneHHoe HanpaBsieHVe N1a3epHOro nyyka
B Mpegenax na3epHoro nsgesnus.

2.22 andbhysHoe oTpaxeHue (diffuse reflection): N3meHeHne NnpocTpaHCTBEHHOrO pacnpegeneHuns nyyka
N3My4YeHNs NOBEPXHOCTbIO NN CPefoil BO MHOTUX HANpaBieHNAX.
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MpumeyvyaHnsa

1 VipeanbHblii anddpysop paspyliaeTt o6y KOppensuyuio Mexay HanpasfeHUsMU NnajaloLlero u oTpaxeHHoro
N3NyveHns.

2 JTO0 onpefenieHne oTiMyaeTca OT onpefenieHns, npuseneHHoro B M3OK 60050, TepmuH 845-04-47.

2.23 BcTpoeHHOe nasepHoe n3genune (embedded laser product): B HacToswem cTaHgapTe 370 na3epHoe
n3genue, KOTopoe U3-3a TEXHUYECKUX XapakTepUCTUK, orpaHnyYnBaoLWnx 4OCTYyNHOE N3nyvyeHne, OTHECEHO K 60-
nee HU3KOMY Kflaccy, YeM Knacc, NpucyLnii BCTPOEHHOMY nasepy.

MpumeuaHune — Jlasep, KOTOPbI ABAAETCS YACTbIO BCTPOEHHOTO /la3epa, Ha3biBAT «BCTPOEHHbIN azep».

2.24 pnnTtenbHOCTb U3ny4vyeHus (emission duration): AnnTenbHOCTb BO BpEMEHW UMMybca, nocnenosa-
TENbHOCTW N CEPUM MMNYNLCOB UK HENPEPbIBHOW paboTkl nasepa, Korga BO3MOXEH AOCTYN yenoBeka K nasep-
HOMY M3Ny4eHUto Npu paboTe, peMOHTe UAn 06CNYXNBAHUM Na3epHOro n3genns.

[na nocnepoBaTenbHOCTW MMNY/ILCOB — 3TO AANTENBHOCTb MeXAY NOSIOBMHON NUKOBOW MOLLHOCTU Ha
nepejHem Bo3pacTtarllem (QpoHTe NepBOro MMNybca U NOJI0BMHON MMKOBOW MOLHOCTY Ha cnage nocnegHero
nmnynbca.

2.254nnTenbHOCTb 3Kcno3nuymm (exposure duration): Bpems akcnosuuyum (cm. 2.26).

2.26 Bpemsa akcno3muum (exposure time): NNTENLHOCTb UMNY/bCA, CEPUN UK NOCEA0BATENBHOCTHU
MMMYNbCOB UM HENPEepPbIBHON paboThl nazepa nNpu nonajgaHuy nasepHoro n3nyvyeHns Ha Teno yenoseka. na
nocnefoBaTeNlbHOCTM UMNYbCOB — 3TO A/IMTENLHOCTb MEXAY NOSIOBUHOWN NUKOBOW MOLHOCTY HA NepegHeM
BO3pacTatLiem (POHTE NepPBOro NMMyAbca 1 NOJIOBUHOI MMKOBOW MOLHOCTY Ha cnaje nocneAHero UMnysbca.

2.27 HabnwoaeHne NpOTAXEHHOTO NCToYHMKa (extended source viewing). YcnoBusa HabnogeHns Bugmn-
MOTr0 UCTOYHMKA Ha pacCTOAHUN He MeHee 100 MM. yron BUAEeHUs KoToporo 60/bwe MUHUMaIbHOTO yria BUAeHns
<W

NMpumeyaHue — BHacTosieM cTaHAapTe paccMaTpmBaeTcs TepMuUyeckast onacHOCTb NOPaXEHNUs CETYATKM
rnas B cfiydyae ABYX NMPOTAXEHHbIX MCTOYHUKOB: NPOMEXYTOUYHOIo U 60/1bLIOr0 NCTOYHMKOB. VX NCNOoNb3YHT, YTOGbI pasnu-
4yaTb MO CTATMBAEMOMY YrNy BUAWMbIA UCTOYHUK @ B NPOMEXYTKE OT [0 a<,a, (NPOMEXYTOUHbIE UCTOYHUKM) U Gonee
yem Ouwa, (60MbLINE UCTOYHUKM).

Mpumepamu cnyxat HabnwgeHns And dy3sHbIX NasepHbiX UCTOYHUKOB, ANGEY3HbIX OTPaXeHWA 1 maTpuy, nasep-
HbIX ANO/0B.

2.28 6e3onacHocTb Npu HencnpaBHocTK (fail safe): CneynanbHas KOHCTPYKUUS, NPU KOTOPOIA Hencnpas-
HOCTb y3/1a He yBe/imynBaeT onacHOCTb. B pexume HencnpaBHOCTU cucTemMa CTaHOBUTCA HepaboTaloLein nam
6e3onacHoii.

2.29 pocTtyn yenoBeka K nazepHomy nsnydyeHuiw (human access):

a) BO3MOXHOCTb 06/1y4eHUs yacTu Tesa YesoBeka onacHbIM a3epHbIM U3/Ty4eHneM, NPOXOASALLUM Yepe3
anepTypy, W11 BO3MOXHOCTb HENOCPEACTBEHHOIO NepeceyeHns NpyM 30HaMpoBaHUM feTeKTOPOM gnameTpom 12 u
Ann(4oit o 80 MM 1 061y4eHMA Na3epHbIM U3yyeHnem knaccos 2,2M unum 3R. nam

b) 4N YPOBHEW N3NYYEHNS, NPEBbIWALWLNX AONYCTUMbIE NPefesibl BHYTPU 3aLLMTHOTO KOXyXa, yKa3aHHble
B NepeyncrieHnn a); BO3MOXHOCTb 110601 YacTbio Tena YenoBeka nepeceyb onacHoe nasepHoe n3nyyeHue, He-
nocpefCcTBEHHO OTPaXKEHHOE 3/IEMEHTOM MOBEPXHOCTU BHYTPEHHEe! KOHCTPYKLMK annapaTypsl Yepes nto6oe oT-
KpbITOE OTBEPCTUE B 3ALUTHOM KOXYXE.

2.30 uHTerpupoBaHHas ApKocThb (integrated radiance): HTerpan ApKoCT NpUAaHHOM BPEMEHMW 3KCNO3M-
LiMW. BbIPaXXEHHbIN Kak 3HepPrns n3nyyeHnsa Ha eguHULY Naowasy NoBEPXHOCTU U3/TYYEHNA U HA eAUHNLY Tene-
CHOrO yrna usnyvexms (06bi4Ho [ m"2cp'l).

2.31 HenocpeacTBeHHOe HabnwaeHne naszepHoro nyyka (intrabeam viewing): Bce ycnosus Habnoge-
HUA, Korga rnas obnyvyaeTcs npsaMbIM UK 3epKasibHO OTPaXKEHHbIM 1a3ePHbIM U3/TydYeHneMm, Hanpumep Habnwae-
Hue AN Py3HbIX OTPaKEHWIA.

2.32 06nyyeHHoCTb E (irradiance £): B Touke Ha NOBEPXHOCTM OTHOLLEHME NOToka usnyyenus dd. nagato-
LL|ero Ha 3/1IEMEHT NOBEPXHOCTH, CoAepXalleii faHHY TOUKyY, K niowaan atoro anemenTa dA:

MpumeyaHune — EgnHuua CW: BaTT Ha KBagpaTHbIi MeTp (BTM-2).

2.33 nasep (laser): /llo6oii Npnbop, KOTOPLIV MOXET co3AaBaTh WM YCUNBATb 3/IeKTPOMArHUTHOE usnyye-
HVWe B AnanasoHe A MH BOAH OT 180 HM Ao 1 MM, rnaBHbIM 06pa3om 6narogaps Npoueccy KOHTPOAMpyemoit
BbIHY)XEHHOW amuccum.
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MpumeuvaHune — flaHHoe onpegeneHne otnmyaetrca ot M3K 60050. TepmuH 845-04-39.

2.34 xoHTponmpyemas 30Ha nasepa (laser controlled area): 3oHa, 3aHATOCTb U AEATENBHOCTb B KOTOPOI
SAIBNSAOTCA NPeAMEeTOM KOHTPOS M HaGMIOAEHUS C LeNbio 3awnTbl OT ONACHOCTY NOpPaXeHNst Na3epHbIM N3ny-
YeHunem.

2.35 ncto4yHunk aHeprun nasepa (laser energy source): /1060 Npub0op, NCNONb3YEMbIA COBMECTHO C
nasepoM 4151 COO6LLEHUS IHEPTUMN BO3OYXAEHUSI 3NEKTPOHAM, MOHAM UK MOJIEKY1aMm.

NMpumMeyaHune — O6LWME UCTOUHUKN NUTAHUS, HANPUMEP UCTOYHUKM 3NEKTPONUTAHUS UK GaTapeun, He MoryT
paccmaTpuBaTbCs Kak WCTOYHWKW 3HEpruu nasepa.

2.36 nasepHas annapartypa (laserequipment): Jllo6oe n3genve nav KOMNOHEHTbI B cbope, KOTopble npea-
CTaBnAlT cob0ii nasep nan cogepxar ero.

2.37 na3epHblii npoAaykT (laser product): /llo6oe usgenune nam KOMNOHEHTbI B c6ope, KOTOpble coCTaBNA-
I0T. CO34al0T UK NPUBOAAT K CO3[jaHuNI0 la3epa Uam nasepHoil CUCTEMbI U KOTOPbIE He NpoAaHbl 4PYroMy U3roTo-
BUTESIO /151 UCNOJIb30BaHNA B KAYECTBE KOMMNOHEHTa (UM 3aMeHbl TaKOTO KOMMOHEHTA) 3/1IEKTPOHHOTO U3aenus.

2.38 naszopHoe nsnyyenue (laserradiation): Bce anekTpoMmarHnTHOe M3sly4eHne, UCnyckaemoe na3epHbiM
nsfenvem B fuanasoHe AnH BOAH oT 180 HM 40 1 MM. B pe3ynibTaTe ynpas/isieMoro MHAYLUPOBaHHOTro u3nyye-
HUs.

2.39 HavanbHUK cnyX6bl pagunaunoHHoi 6esonacHocTyu (laser safety officer): /o, kKomneTeHTHOE B
BONpPOCAaXx OLLeHKN 1 KOHTPOJISi ONAaCHOCTM NOpaxeHus nasepHbIM U31yYeHNEeM U OTBevalollee 3a opraHnsaLuio
pajunaLnoHHOI 3aWunTbl.

2.40 nasepHas cuctema (laser system): /lazep B KOMM/IeKTe C COOTBETCTBYHOL UM /la3ePHbIM UCTOYHUKOM
3HEpPruu ¢ AONO/IHUTENIbHO NOACOEANHEHHBIMMN y3NaMu U 6e3 Hux.

2.41 orpaHunuyunBatwan anepTypa (limiting aperture): Kpyrnas nnouiazka, no KOTopoii NpoBoAAT ycpea-
HeHne 06/1y4eHHOCTN N IHePreTUYecKoil 3KCNo3nLNN.

2.42 TekywWwnin peMoHT (Maintenance): BbinosiHeHne perynnpoBoK U METOANK, OTOBOPEHHbIX B MHhopmaLum
[ANs noTpebutens, KoTopble NpeAoCcTaBNATCA NOTPEO6UTENI0 NPON3BOANTENIEM BMECTE C 1a3ePHbLIM U3Je/IneM n
KOTOpbIe A0/DKHBI BbINO/THATLCS NOTpebuTenem Ana obecneveHns 3afaHHblX XxapakTepucTuk nsgenvs. B ato noHs-
TMe He BK/0YaloTCA aKCnayaTauus n o6¢cnyxmsaHue.

2.43 makcumasnbHbIi CTATMBaAEMbI yron (maximum angular subtense ttmiU): 3HauyeHune yrna, cTa-
rmMBaemMoro BUANMbIM UCTOYHUKOM, CBbiLe KoToporo MB3 u MW He 3aBUCAT OT pasMepa UCTOUHMKA.

2.44 makcumanbHO BO3MOXHasa akcno3nuuna (MB3) [maximum permissible exposure (MPE)]: YpoBeHb
Na3epHOoro U3y4yeHuns, 0 KOTOPOro NPU HOPMasibHbIX YC/IOBUAX MOXET 06/1yUnTbLCA NepcoHasn 6e3 BpeHbIX no-
cnencTenii. MB3 npeacTtaBnseT co60i MakCMasibHbI yPOBEHb U3/TyHEHNSA, KOTOPOMY MOXHO NOoABEpPraTh rnasa
NN KOXY 6e3 BO3HMKAIOLUX Cpa3y uav yepes A/nTe bHblii TPOMEXYTOK BpeMeH) NoOBPeXAeHNA 1 KOTOPbIl CBSA-
3aH C A/INHOW BOJIHbI U3/TYYEHNA, 4IMTENBHOCTBIO UMMNY/1bCa NN BpEMEHeM 3KCNO3NL KU, 0CO6EHHOCTAMYU NoA-
Bepraemoi onacHoOCTM TKaHu, a Takxe A8 BUAMMOro Uan 6/1M3K0 pacnosioXeHHOro K nHpakpacHomy CnekTpy
13nyyeHunsa B AnanasoHe ANuH BonH oT 400 o 1400 HM € pa3mepoM M306paxeHns Ha ceTyaTke.

MpumevaHus

1 3HauyeHns MBJ. ucnonb3yemble B HACTOSILLEM CTaHAApTe, ABAAIOTCA PEKOMeHAYyeMbiMU MexayHapoAHOR Ko-
MuUccreit no 3awmTe OT HEMOHN3NPOBAHHOIO M3/lyYeHNs U OCHOBaHbl Ha TeKyLlem COCTOSAHWM 3HaHUA MOPOroBblX YPOB-
Hell nasepHoli onacHocTu.

2 lMpumepsbl BblYMCIEHNUA YPOBHSA MBQ3 npusefeHbl B NpuaoxeHun B.

2.45 MMHUMAanbHbI cTATMBaeMblii yron omin(minimum angular subtense ow,): 3HayeHue yrna, cTarnea-
eMOoro BUANMbIM UCTOYHUKOM, CBbILLE KOTOPOro MCTOYHUK CHUTAIOT NPOTSXKEHHbIM.

n punMmevyaHune — MB3 He 3aBUCUT OT pasmepa UCTOYHUKa ANnA CTArnBaeMblX yriioB MmeHee ann.

2.46 HOMNHanNbHas onacHasa Ansa rnas 3oHa (HOI3) [nominal ocular hazard area (NOHA)]: O6nacThb, B
npegenax KoTopoi 06/1y4eHHOCTb NMYYKOM WU/IM 3HEPreTUYeckasi IKCNo3nLmsa NpeBbILLaT COOTBETCTBYOLW Y MBDO,
y4nTbiBaA BO3MOXHOCTb CIyYaHOro M3MEHEHNSI HanpaB/eHNs Na3epHOro nyyka.

MpumevyaHune — Ecnm HOM3 npegycmatpuBaeT BO3MOXHOCTb HAab04eHNA yepe3 onTuyeckne npnbopsbl, 7o
OHa HasblBaeTCcs «paclumpeHHas HOI3».

2.47 HoMUHanbHOe onacHoe Ang rnas pacctoanune (HOMP) [nominal ocular hazard distance (NOHD)]:
PaccTosiHne, Ha KOTOPOM 06/1yHEHHOCTb MYYKOM WK 3HEpreTuyeckas aKCNo3uLma paBHa COOTBETCTBYHOLEMY
3HauyeHuio MB3.
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NMpumeuyanne — Ecnn HOTP npegycmaTpmBaeT BO3MOXHOCTb Habl04eHNs yepe3 onTuyeckne npméopsbl, To
OHO HasblBaeTcsA «pacwmpeHHbiM HOIP (PHOIP)».

2.48 pa6oTa (operation): Pa6oTa na3epHoro n3genvs BO BCeM gunanasoHe 3afaHHbiX yHKLMIA. B 3T0 noHsA-
THE He BK/TYaeTCsA «TeKYL N PEMOHT» UNN «06CNYXMBaHNE».

2.49 onTnyeckas nnoTtHocTb O (optical density D): lecATUYHbIA norapnugm BeNnUnHbI, 06paTHOR Koadhdu-
LMEeHTY NponyckaHmsa T

D* - IgT.
[M3K 60050. TepmuH 845-04-66]

2.50 npegen poToxmmmnyeckoin onacHocTu (photochemical hazard limit): MB3, koTopas MoXeT 6bITb
nosyyeHa, Npy 3TOM NepcoHasn NpefoxpaHseTcs oT BpeAHbIX (hOTOXMMUYECKUX BO3AENCTBUIA.

MpumeuaHue — MNpUMEPOM TakMX BPeAHbIX BO3LENCTBUIA ABMAETCH (POTOPETUHUT — (hOTOXMMUYECKAs
0NacHOCTb, OTHOCALLASCS K ceTyaTke Tasa, npu 06aydeHUn B AnanasoHe AvH BOMH oT 400 fo 600 HM.

2.51 3awwunTHbIA Kopnyc (protective enclosure): ®usnyeckne cpefcTea 4Na npegoTepalleHns o6nyyeHns
YyenoBeka f1a3epHbIM U3/lyYeHeM BO BCEX CyvasXx, KpOMe Tex, Koraa Takoii AoCTyn HeE06X0ANM ANA MOHTaXa

o6opyaoBaHus.
2.52 3alMTHBIA KOXYX (protective housing): Te yacTu nasepHoro n3genus (BkawYasa nsgenus, cogepxa-

e BCTPOEHHbIe N1a3epbl), KOTOPbIE NpefHa3HaveHbl 41 npejoTBpalleHnsa 4oCcTyna YenoBeka K nasepHoMy
N3y4eHNto NpU NpeBbIEHNN NPesyCMOTPEHHOrOo knaccudrkauneli nasepHoro nsgenus npegena (06bI4HO ycTa-
HaBMBaETCA U3rOTOBUTENIEM).
2.53 anutenbHocTb UMNynbca (pulse duration): MpupaleHne BpeMeHn, 13MepeHHoe Mexy TouKamu,
COOTBETCTBYIOLLMMM NOMOBMHE NMUKOBOI MOLLHOCTU B HaYasie 1 B KOHLe umnysbcea.
2.54 nmnynbCcHbI1 nasep (pulsed laser): Nlazep, reHepupyoLLnii 3HEPTUIO B BUAE OAHOT0 UMNynbca unm
nocnepfosaTesibHOCT MMNYNbLCOB. B HacTosiem cTaHAapTe NPUHATa A/IMTENbHOCTb UMNYbca meHee 0,25 c.
2.55 sHepreTnyeckas apkocTb L (radiance L): BenuuuHa, Beluncnsiemasi no coopmysne
La £
‘dA-cose-dD’
roe d® — noToK M3NlyYeHns, NepeHoCUMBbI 31leMeHTapHbIM NYYKOM Jlyyeid, NPOXOAALLUM Yepes AaHHYI TOUKY 1
pacnpocTpaHsaoWmMcs B TesiecHoM yrne dii. cogepxaliem jaHHoe HanpaB/ieHne:
dA — nnowaab aneMeHTa nyyka, CoAepxallero AaHHy TouKy:
0 — yros Mexgay HopMasiblo K 3/1IeEMEHTY U Hanpas/ieHNeM Mnyuyka.

MpumevyaHnsa

1 EgmHnua: Bt m-2cp-\

2 MogudmumpoBaHo B CpaBHEHUU C onpeAenieHnem, npusefeHHbiM B M3K 60050. TepmuH 845-01-34. goctaTtou-
HO AN Leneli HacToAWero cTaHgapra.

2.56 aHeprua usnydenuns Q (radiantenergy O): MiHTerpan no BpemMeHun oT NOTOKa U3nyvyeHns @ 3a gaHHyto
AnnTenbHocTb At

O = j dc/l.
i g

MpumeyaHune — EanHnua CU: pxoynb (k) (M3K 60050. TepmuH 845-01-27).
2.57 aHepreTnyeckas akcnosnumusa «(radiant exposure H): B Touke Ha MOBEPXHOCTW 3HEPTUSA U3NTYyUEHNS,
najgatouian Ha 3/IeMeHT NOBEPXHOCTH, AiefIeHHasa Ha naolaab 3TOro anemMeHTa.
H.A"MJEdt.
NMpumeyaHnune — EanHnua CU: axoynb Ha KBagpaTtHblii MeTp ([ XM '2).

2.58 MOLWHOCTb M3y4YeHUsi, NOTOK nanydyenus (®. P) [radiant power, radiant flux (®. P)]: MowHocCTb,
ucnyckaemas, nepejasaemas uam npuHuMaemas B BUfe n3nyyeHus

[M3K 60050. TepmuH 845-01-24]

MpumeuyaHune — Egunuua CW: BatT (BT).
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2.59 koachpuuyneHT oTpaxeHus p [reflectance (p)]: OTHOWEHNE OTPAXKEHHOTO NOTOKA U3NYYEHUA K naja-
IoLWeMy NOTOKY MPU AaHHbIX YC0BUSX.

NMpumevyaHune — EguHnua CU: 1.

2.60 coegnHUTENb AUCTAHLUOHHON 610kMpoBKK (remote interlock connector): CoeagnHuTeNb, KOTOPLIN
no3Bo/iseT N0ACOeANHATL BHELLHNE YCTPONCTBA yNpaB/eHns, pacnosioxXeHHble BAann oT Apyrnx y3nos nasepHo-
ro usgenus.

2.61 3awmTHaa 6noknpoBka (safety interlock): ABTomaTMyeckoe ycTpoiiCTBO, CBA3AHHOE C 3alUTHbIM
KOXYXOM Nla3epHOro n3genns u cayxatiee s npegoTepalleHnsa 4ocTyna YesoBeka Kk 1azepHoMy U3fyvyeHuio
n3gennin knaccos 3 nam 4. ecnu HacTb KOXyXa CHATA.

2.62 o6cnyxunsaHue (service): BoinoNHEHWE ONNCAHHbIX B 3KCN/TyaTauMOHHbIX UHCTPYKLUAX N3rOTOBUTENSA
MEeTOAMK N PeryimpoBOK, KOTOpble MOTYT BANATL Ha Kakoli-nn6o acnekT paboTbl n3aenvs. B noHATMe aToro onpe-
[eNleHns He BXOAUT «TeKyLUii PEMOHT» Unn «paboTta».

2.63 ycnoBue ofnMHO4YHOro otkasa (single fault condition): /llo60/ OAWHOYHbI OTKa3, KOTOPbIA MOXeT
noBAUATbL Ha U3denune, 1 NPAMoe NocneAcTBme 3TOro oTkasa.

2.64 mansblii ncTouHuk (small source): ICTOYHUK, KOTOPbIV CTATMBAET Yro/l, He NpPeBbIWaloW il MUHUManb-
HbI yronou,.

2.65 3epkanbHoe oTpaxeHue (specular reflection): OTpaxeHne 0T NOBEPXHOCTU, NPU KOTOPOM COXpaHs-
eTcAa Koppenauusa Mmexay naganlwyMm u oTpaXKeHHbIM NMYYKOM U3/TyYeHUsi, BKIOYas OTPaXeHWs 0T 3epKasibHOW
NMOBEPXHOCTW.

2.66 npepen Tennosoit onacHocTu (thermal hazard limit): MB3. koTopas MOXeT 6bITb NOMyYeHa, npu
3TOM NepcoHasn NpeAoXpaHaeTcs OT BpeAHbIX TEMN0BbIX BO3AENCTBUIA 1 B paBHON cTeNEeHN OT (POTOXMMUYECKNX
NoBpeXAEeHWA.

2.67 BpemeHHas 6a3a (time base): NUTeNIbHOCTb 3MUCCUMN, KOTOPYI UCNOML3YIOT 415 Knaccudukaumm
nasepHoi annapatypsbl.

2.68 MHCTpYMeHT (tool): OTBepTKa, MOHeTa WNun Apyroi npeameT, KOTOPbI MOXHO MCNONb30BaTb Npu
paboTe C BUHTAMU UK APYTUMU NOJOOHBIMU CpefcTBaAMU KPENIeHus.

2.69 koathhuumeHT nponyckaHua t (transmittance 1): OTHOLWEHWNE NOMIHON MOLHOCTY NPOLLE/LIEero ns-
Ny4YeHUsa K NOMHOW MOLHOCTY NajatoLLero n3nyyeHuns B aHHbIX YCNOBUAX.

MpumevyaHne — Eguunya CU: 1.

2.70 Bugnmoe nsnydeHune (ceer) [visible radiation (light)): OnTuuyeckoe n3nyyeHne, KOTOpoe MOXeT Henoc-
peACTBEHHO BbI3BaTb 3pUTE/IbHOE OLL YL EeHNe.
[M3K 60050, TepmuH 845-01-03)

MpnumeyaHune — B HacToAWEM cTaHAapTe 3/IeKTPOMarHUTHOe U3flyvyeHve, ANA KOTOPOro [AfnHa BOJIHbI
MOHOXPOMaTUYECKNX KOMMOHEHTOB HaxoauTtca mexay 400 n 700 HM.

3 AOMUHUCTpAaTUBHbIE MNpaBuia

3.1 OTBeTCTBEHHOCTb 3a obecnevyeHne 6e3onacHoOCTU

Mepbl 0TBETCTBEHHOCTU 3a 06ecneyeHne 6e30NacHOCTU MOTYT PeryiMpoBaTbCsl 3aKOHOAATENbCTBOM U/
MHCTPYKLMSIMW HA MecTax c onpefiesleHMeM COOTBETCTBYHOLLMX 06513aHHOCTeli. B 0OTCyTCTBME 3aKkoHOAaTebCTBA
NAWN MHCTPYKL M JODKHBI 6bIThb ONpeAenerHbl 06l ee pykoBoACTBO 1 0653aHHOCTM NO 6e30MacHoi akcnayarayuu
nasepos.

PaGoTogaTtenu u ciyxauiue, Bce Nonb3oBaTeNy nasepHoii annapaTypoii (Bkiouyas CTyAeHTOB) U Te. KTO
KOHTpONMpPYyeT unu HabaaeT 3a HUMU, J0/IKHbI 3HATb NpaBuia 6e3onacHOCTV Ha pa6oyem MecTe U He fonyc-
KaTb AeiiCTBMIA, BNeKyLNX HeJ0NyCTUMbIe YPOBHU pUcka 415 ce6a unv gpyrux.

Ha nio6om pa6ouyem mecTe, rAe UCNONb3YOTCS Nasepbl, paboToaartesb AO/KEH OLEHUTL BCE PUCKU ANs
3/10pPOBbS, CBA3aHHbIEe C BO3MOXHbIM HEMPaBW/IbHLIM UCMNO/Ib30BaHNEM Nla3epHOro o6opyAoBanus. Pa6otoaa-
TeNnb [O0/DKEeH nNpeanpuHATbL BCe HeOGXO,EI'I/IMbIe warwu, 4TO6bI rapaHTupoBaTb yCTpaHeHNne 3aTUX PUCKOB NN UX
CHWXEHMWE [0 NPUEMSTIEMOFO HU3KOTO YPOBHS.

Besge, rae noTeHUManbHoO CyLWecTByeT ONacHOCTU, CBA3aHHbIE C UCNOMb30BaHWEM flazepHOro o6opyaoBa-
HuA, paboTogaTenb (MW APYroii YenoBek, HeCYLL A NOTHYI0 OTBETCTBEHHOCTb) A0/KEH NPeANPUHATE Mepbl ANA

7
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6e3onacHoli paboTbl, NPy 3TOM BO3MOXHO AieNiernpoBaHue onpegeneHHbix 3agay aApyrum nuuam. Cnegyet npe-
AYCMOTpEeTb U naeHTUMULMPOBaTL BCE pa3yMHO 0603p1Mble OMAacHOCTU, CBA3aHHbIE C UCMNO/Ib30BaHNEM Sla3epHO-
ro o6opyaoBaHus, 1 o6ecneynTb KOHTPOIb HaZ HAMK. Pe3ynbTaTbl Takoi OLEHKN J0/KHbI OblTb 3a,0KYMEHTUPO-
BaHbl. U, rae Heo6xoaMMO, NPeanpPUHATLI COOTBETCTBYOLWME 3alUTHbIE MepPbl, NO3BONSAOLWME CHU3UTL PUCKK
3[,0pOBbIO M 6e30MacHOCTU. SPEKTUBHOCTb TAKUX 3aLUTHBIX Mep A0/KHA perynsapHo paccmaTpmsatbes. Tpebo-
BaHUs. NpejAnonarawline NpuHsATME onpeaeneHHbIX Mep 6€30MacHOCTM A na3epHoii annapaTypsl, He 0653a-
TeNbHbl NpW 3KcnayaTauum nasepos Knaccos 1 unm 2 n He Bcerga Heo6xoAuMbl Npu aKcnayaTaunum nasepos
knaccos 1M unm 2M, ogHako B Tabnumue 1ykasaHbl 3aWUTHbIe Mepbl KOHTPOS. OTHOCUTEIbHO BCTPOEHHbIX Nase-
poB cM. 4.1.3, a 4NA BpeMeHHbIX BU3yasnbHbIX 3 hekToB CcM. 4.2.2.

3.2 KoMneTeHTHble nunua

Ecnu pa6oTogartesb Uan NoNb30BaTe b HE B COCTOSHUM A0/KHLIM 06pa30M ONpeAesinTs HE06XoAUMblE
Mepbl 6€30MacHOCTY W 3aWUTHbIE Mepbl A1 YCTPAHEHUS UM CHUXEHWUSA PUCKOB A5 340P0BbS, CBA3AHHbIX C
akcnnyaTaumeii nazepHoro o60pya0BaHus, cneayet npruBaeyb COTPYAHMKA, OTBETCTBEHHOTO 3a 6€30MacHOCTb
npu paboTe c Na3epom. Y TaKkoro COTpyAHMKA AO/IKEH OblTb OCTATOUHbLIE HABbLIKW, 3HAHUS 1 OMNbIT Pa6OThI, OH
[A0/KeH 06ecneynTb COOTBETCTBYIOLLYIO MOMOLLb paboTogartesnto (Unu ero npeacTaBuTesnto, Ui nosib3osaTesnto) B
onpeaeneHnn onacHoCT, OLEHKe PUCKa NPU 3HAYUMbIX U3MEHEHUSIX YC/I0BWIA UK pa6oyero pexuva o60pyAoBa-
HUSA.

COTpPYAHUK, OTBETCTBEHHbII 32 6€30NaCHOCTb NpK paboTe € 1a3epoM, He LOo/MKeH GbiTb CYXalluM 3anHTe-
pecoBaHHOii opraHnu3aumm, Ho MOXET 6bITb BHELUITATHBLIM COBETHUKOM. MOMOLLb TAKOTO COTPYAHMKA 4acTo HE06X0-
AMMA BPEMEHHO: HanpumMep, Npu HayasbHOM YCTaHOB/IEHUM COOTBETCTBYIOLMUX 3ALUTHLIX MEep KOHTPOS nUn
OLeHKe p1cKa 10 CYL,eCTBEHHbIX N3MEHEeHWA yCNOoBUil nnmn paboyero pexuma o60pyaoBaHus.

3.3 HayanbHUK cNyX6bl pagnaunoHHOW 6e3onacHoCTH

HauanbHuka cnyx6bl pagnayMoHHO 6e30NacHOCTM Ha3HavyalT B OpraHm3anynax, aKCnayaTupynwmux na-
3epHble n3genus knaccos 3B nnu 4. HasHaueHune HavanbHUKa cnyx6bl pagnaLnoHHoi 6€30NacHOCTY Takxe peko-
MeHAyeTCs Npu aKkcnayatauum nasepHblix n3gennit knaccos 1M u 2M, nsnyyatrowmnx KoAANMIUPoBaHHbIE NYYKH,
KOTOpble MOTYT 6bITb ONACHLIMU NPY Hab04eHUN Yepe3 6UHOK/Ib UV TENECKON Ha 3HaYNTEIbHOM PacCTOAHUMN OT
nasepa. [3T0 OTHOCMTCA TakXe K yCTaHOBKE 1 06CY)XNBaHUI0 BCTPOEHHbLIX S1a3epoB, B C/ly4ae ec/in BO3MOXeH
focTyn K 6051ee BbICOKUM YPOBHAM M3nyyeHus (cM. 4.1.3), uam korga ncnonb3oBaHue a3epoB K1acCcoM Huxe
yeM 3B unn 4 MOXeT BHECTM CyLL,eCTBEHHbIV PUCK, ecnin paboTaeT NepcoHasl, He npoLleALnii COOTBETCTBYIOLLYIO
NnoAroToBKy, WK N3-3a CyLW,eCTBOBAHNA CBA3AHHbIX ONacHocTel (cM. pasaen 6)).

HavanbHuk cnyx6bl pagnaunoHHoi 6e30NacHOCTH J0/KEH B3Tb Ha cebs OTBETCTBEHHOCTbL OT MMeHM pabo-
TogaTena npu agMUHUCTPUPOBAHUN eXeAHEBHbIX BONPOCOB /1a3epHoi 6e3onacHocT. OTBETCTBEHHOCTbL paboTo-
faTens — HasHayeHue YyenoBeka KOMMNETEHTHOro M CNOCOBHOTO Y/0BNEeTBOPUTE/IbHO BbINOJTHATL CBOM 06513aHHO-
cTn. B cnyyae Heo6Xxo4MMOCTN OPraHn3yloT COOTBETCTBYOL ee 0byyeHmne.

0653aHHOCTN Haya/bHUKa CYX6bl pagnaluMoHHOl 6e30NacHOCTUN A0/KHbI 6bITh COrlacoBaHbl ¢ paboTo-
fatenem (Mnw ero npeacTaBuTenieM) n ohopMIEHbI JOKyMeHTanbHO. [na 6e3onacHoli skcnayaTauumn na3epos
TpebyeTcs Kak MUHUMYM:

a) 3HaHue 1, ecnm Heobxo4MMO, Hanmune B MMCbMEHHOM BU/E MOJIHOTO NepeyHs NoTeHynasbHO ONacHbIX
nasepHbIX n3genuii (BkYas ngeHTudnkaymio, cneyudmrkanmio, knacc MocobeHHOCTU NPUMEHEHNS Na3epHOro
n3genus, ero pacnosioxexue, obole cneynanbHbie TPe60BaHNA UK OrPaHNYeHUs, KacaloLMecs ero akcnayara-
Lun):

b) OTBETCTBEHHOCTb 3@ COOTBETCTBUE TEXHNYECKNM YCN0BUAM C CO6/I04eHNEeM OpraHn3aLunoHHbIX npoLe-
Ayp C uenbio obecneynTs 6e€30NacHyo aKCnayaTaluunio: CocTaB/leHne COOTBETCTBY LW UX MMCbMEHHbIX OTYETOB,
BO3MOXHOCTb NPeANpuHATL HeMeA/leHHble HeobxoAnMble AeiicTBMA NpK 1I060M Hecob/1 4eHNN UM O4EBUAHOM
HecooTBeTCTBUM Takux npowueayp.

B0O3MOXHOCTb HavasibHUKa CNyX6bl pagnalMoHHoi 6e30NacHOCTU NpUKasaTb UM pekoMeHA0BaTb YenoBe-
Ky. MMetoLjemMy AOMYCK, MpepBaTh 0nacHyto paboTy 1 CKOppekTNpoBaTb CBOV AeicTBMUSA, A0/KHA 6bITh CcOrnaco-
BaHa nonpejesieHa B COOTBETCTBYHOLNX JOKYMEHTAX.

O6bI4HO HavaIbHUK CNYX6bl paanaLnoHHon 6€30NacHOCTN He 3aHAT NOCTOAHHO. Ha ero MecTo MoxeT 6bITb
Ha3HayeHo KOMMeTeHTHOe Lo (CM. 3.2)— COTPYAHUK AaHHOM opraHn3aLum (4acto Takoi COTPYAHNK HE0BX04NM
B OpraHmsauunsx, WUpoKo UM pa3HoobpasHO UCNO/b3YIOLW KX 1a3epHoe 060pyAoBaHmne).

8
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B 60/1bLINX OpraHn3aunsx, WNPoOKo UCNONb3YLWNX Na3epHoe 060py0BaHne, Takue COTPYAHUKNA MOryT
CHayana geicTBoBaTb B OrpaHNYeHHbIX 30HaX UM MOMOraTb HavyasabHUKY CYX6bl pagnaluoHHol 6e3onacHocTH
nobecneumBaTb OT UMeHV paboTogaTena 6e3onacHoe UCMOb30BaHVe Na3epHOro 060pyA0BaHNSA B OpraHn3aLmm.
(JonyckaeTcs coBMeLLEHME AO0/MKHOCTER HavanbHMKa CNyx6bl pagmaunoHHoli 6€30MacHOCTM U TNaBHOMO Hava lb-
HUKa CNyx6bl pagmaunoHHon 6e3onacHocTn.) MNpu Taknx 06CTOATENLCTBAX AO/HKHA COXPAHATLCA perynspHas
CBSI3b MeXAY 3TUMU NI0AbMU, C TEM YTOObI rapaHTUpoBaTh HENPOTUBOPEUNBOE U 3P HEKTUBHOE NOMHOE yNpaBsie-
HUe nasepHoN NnporpammMoi 6e30nacHoOCTH.

3.4 WHpopmaumna n obyyeHHo

K pa6oTe ponyckaloTcs TO/bKO Cnyxaliue, npowejlwmne cooTBeTCTBYOLULee cneymanbHoe obyyeHmne u
03HaKoMJ/IeHHble C npouedypamu, obecneynBaoLLMm 3aLmnTy, T. K. BO BpeMsi paboTbl 1a3epHOro 060pyAoBaHna
OHV MoJBeprarTcsa BO3AeCTBUIO OKPYXaloLleii cpebl (BkoYas ConyTCTBYOLWME (hakTopbl ONACHOCTH, CM. pas-
fAen 6). [Jo/MKHbI UICMO/Ib30BaThCA COOTBETCTBYOLME 3HAKN NpeAynpexaeHnsa 06 onacHOCTU. OTU 3HAKUN JO/IKHbI
BK/OYaTb B Ccebs CUMBOM /la3epHOI onacHOCTU, NMokasaHHbI Ha pUCYyHKe 1, 1 COOTBETCTBYIOLLYIO HAAMUCH.
Cnyxalyne fo/MKHbI NPORTU MHCTPYKTaX Un obyyeHne n 061afatb HE06XOAUMbIMY 3HAHUSMU, NO3BONSAOLWUMN
He noAsepratb cebs 1 oKpyxXatLnx HegonycTumomy pucky. CneymanbHoe obyyeHne oCoO6eHHO BaXHO ANA TEX.
KTO paboTaeT c nasepHbIM 060pyAoBaHnem knaccos 3B nnmn 4.

WNHCTpYyKTaX 1 06y4eHne [0/MKHbI Copa3MepsAaTbCs C TUMOM OMACHOCTU U COOTBETCTBOBATbL KOHKPETHOI kaTe-
ropun cayxawux. MIHCTpykTax n o6yyeHune [O/KHbI BKAOYaTh B Ce6a (NepeyeHb He ABNSeTCA ncyepnblBato-
Wum):

a) Kypc opranusauuy no 6e3onacHoMy MCMob30BaHWI0 1a3epHOro 060pyA0BaHUS;

b) pucku Bpefa, KOTOpbIii MOXeT BO3HWKHYTb MPK HEMPaBW/IbHOM UCMNO/Ib30BaHMMN UM 060CHOBAHHO OXWMAa-
€MOM HenpaBubHOM NPVIMEHEHUN Na3epHOro 060pyf0BaHNA:

C) HasHaveHue yKasblBalLWnx NnpeaynpexgatoLlnx 3Hakos;

d) npaBuNbHOE UCMOb30BaHWE 1 IKCNIyaTaL s na3epHOro 060pyAoBaHNsA, CBA3aHHOIO C HUM 06opyAoBa-
HWSA. BKMlOYaa cpeAcTBa UHAMBUAYaNbHON 3aWwnTel (NpUMeHeHne — cm. 8.4.5);

e) paboyve MeTOAUKMN 1 NpaBuaia MECTHOTO AelCTBUS;

f) nopagokgelicTeniA, KOTOPOMY HEO6XOANMO CNefoBaTh MPU HACTYNIEHNN HECYACTHOrO CalyyYas Uamn Apyro-
ro CBSI3aHHOTO C 6€30MNaCHOCTbLIO NPONCLLECTBUS.

WHCTpykTax n o6yyeHne NpoBOAAT A0 Hayana paboTbl Uam o6CnyxunBaHna nasepHoro 060pyfoBaHns u
NOBTOPAIOT N0 MEPO HEOGXOAMMOCTH, 4TO6bLI 06ecneynTb NOCTOSIHHOE cobtodeHne Mep 6esonacHocTu. Heobxo-
VMO Takxe BeCT COOTBETCTBYHOLLUIA XypHar.

PucyHok 1 — CuMBO/ NnasepHoii onacHocTu
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4 OnacHocCTu a3epHoro mn3ny4vyeHunsd

4.1 NasepHas annapatypa

4.1.1 Knaccudukaumsa naslepHoin annapatypbl

Knacc nasepHoii annapatypbl onpegenseT 415 N0/ib30BaTe s YypOBEHb OMACHOCTY AOCTYNHOrO 1a3epHOr0
N3/1y4yeHns, KOTOpoe MOXeT NPUYNHNTL Bpes 340p0BbI0. Jllobas nponssegeHHas nasepHas annapaTypa fo/KHa
6bITb KNnaccucuymposaHa B cooTBeTcTBUN ¢ MIK 60825-1 1 oTMapknpoBaHa Cc Lenbio gaTb Nosb30BaTeNto BCHO
Heob6xogumyto nHdopmaumio. Knaccudmkaumus nasepHoii annapaTypbl 06bIYHO NPOBOAUTCSA U3rOTOBUTENIEM, HO B
HEKOTOPbIX CyYasx, HanpuMep ANA NPon3BoAUTENEN Na3epHbIX KOMMNOHEHTOB, 3KCNePUMEHTaIbHbIX 06pa3LoB
NN MakeToB, NO/Ib30BaTE N0 HEOBXOANMbI rapaHTWUKM TOro, YTO KNnacc nasepa onpejeneH, OCHOBbIBAACh Ha YPOB-
He JOCTUXMMOI aMUCCUM B COOTBETCTBUM C Tpe6oBaHMAMM MOK 60825-1.

Ecnu nonb3oBaTtesnb BKIOYAET Na3ep B 4pyroe o6opygoBaHne, TO KOHEYHbI NPOAYKT AO/KEH COOTBET-
CTBEHHO knaccuduumposatbeca (cM. 4.1.3). Kpome TOro, [JO/XHbI O6blTb OnpefeneHbl BCe 0COOEHHOCTH,
KacatoLmnecs 6e30nacHOCTN KOHEYHOrO NMPOAYKTa, BKOYasa MapkMpoBKy, C TeM YTOObI COOTBETCTBOBATL Tpebosa-
HMAM M3K 60825-1. B cnyyae He06X04MMOCTHY NPU BbIABAEHHbLIX 0COOEHHOCTAX pPaboTbl KOHEYHOTO NPOAYKTa
rapaHTun 6e3onacHol akcnayatayum O/KHbI O6bITb NOATBEPXAEHDI, TN60 B HUX HEOOXOAMMO BHECTH COOTBET-
CTBYIOLLME NUBMEHEHUSA.

4.1.2 Knaccol nasepos

Knaccudunkauma nasepoB gaeT cBefeHns 06 X NoTeHuuanbHoi onacHocTu. Knaccudmkaums nasepos oc-
HOBaHa Ha MakCMMasibHOM YPOBHE N1a3€pPHOT0 N3/y4YeHUs, KOTOPbI BO3MOXEH B YC/MIOBUSIX HOPMasIbHOW 3KCNy-
atayuun. ConyTcTBytowme hakTopbl onacHocTy (M. pasgen 6). KoTopble MOTyT NPUCYTCTBOBATbL NPY NCNONb30BA-
HUW Nas3epos, K knaccudukayum nasepos He OTHOCATCA.

Hwxe npuBefeHbl Knacchl 1a3epoB BMECTE C KpaTKMM OnMcaHueM COOTBETCTBYHOLWMX TpeboBaHuii no 3a-
WUTHLIM MepaM, KOTOpble J0/KHbI 6blTh BbIMOMHEHbI 418 KAXA0ro knacca. 3a UCKIloYeHnem knaccos 2 u 2M,
nasepHoe nsnyyeHve MOXeT 6biTb BUAUMbIM UM HEBUAUMBIM (60n1€e NosIHO 0 knaccudgukaumm cm. M3K 60825-1):

a) knacc 1

Nasepsbl, KOTOpble 06bIYHO 6e30MacHbl NPM 060CHOBAHHO OXMAAEMbIX YCNOBUAX UCNONb30BAHUA NN NO
KOHCTPYKL MK, KOTOpasi Npu HOpMasnbHOW 3KcnayaTauumn NckayaeT 4ocTyn nogeli K ysnam ¢ 6o1ee BbICOKUM
YPOBHEM 1a3€PHOT0 U3NyYeHUs.

TpeboBaHuA No 3aluTe Ana Knacca 1 obecneynBalTcs yCAoBUAMUN aKCNayaTaLmy nasepos knacca 1 Ha
[O/KHOM ypoBHe (cM. 4.1.3). Ecnun BepoATeH AOCTYN K YPOBHAM /1a3ePHOr0 U3NyYeHUs CBepx npeaesios Anas
Kknacca 1, Hanpumep BO Bpems 06CyXUBAHNA BCTPOEHHOIO N1a3epHOro nU3fenns unun B caydyae paclinpeHms
nyyka npu UCNosib30BaHUN BHELHEN ONTUKKN, TO A1 TOF0, YTOObI YMEHbLIUTbL Ppa3mep Uan pacxoxgeHue nyuka,
NPUMeHAT TpeboBaHNA 3aLnTbl, COOTBETCTBYOLKE 6oNee BbICOKOMY Knaccy fa3epa;

b) knacc 1M

Nasepbl, KOTOpble NPeBbLIWAT paspelleHHble npeaenbl aMMccum ansa knacca 1. Ho 1M3-3a reomeTpuyeckux
CBOWCTB pacnpocTpaHeHNs NCNyCKaeMoro N3ly4eHunst He MOryT NPEBbICUTb BPeHblli ypOBEHb 06/1y4eHNs HEBOO-
pyxeHHoro rnasa. OgHako 6e3onacHsblii npegen 061y4YeHns rnas MoXxeT 6biTb NPEBbILIEH U NPUYUHEH Bpea, ecnn
MCNONb3YTCA YBENUUUTENbHbIE ONTUYECKNE NHCTPYMEHTbI. TaKUMU MHCTPYMEHTaMW SSBNAOTCA GUHOKAW 1 Tene-
CKOMbl B C/lyYae UCnosib30BaHNsA KONIJIMMUPOBAHHbBIX NMYYKOB 60/1bLLIOT0 AramMeTpa uan yBennuyntesibHble IMH3bI U
MUKPOCKONbI B C/ly4yae pacxoasawmxcsa nyyko. OnacHoe 06/1yd4eHne MOXeT CIyUUTbCS, ecnm pa3mep nas3epHoro
nyyka (ero gmameTp UAU PacxoxgeHune) yMeHbLleH Npy NoMOLLLM ONTUYECKUX NHCTPYMEHTOB N0 TPAeKTopumn pac-
NpoCTPaHeHUA Nnyyka.

TpeboBaHWAa no 3awmTe ANns knacca 1M: cnegyeT nsberatb UCNOb30BAHNSA YBENUYNTENbHbBIX ONTUYECKNX
NHCTPYMEHTOB, TaKUX Kak GUHOKNN, TeNecKonbl, MUKPOCKONbI 1 yBENNYNTENbHbIE NMNH3bI (K HUM HE OTHOCATCSA OYKK
UN KOHTaKTHbIe /INH3bI). Henb3a nomeLlaTb ONTUYECKNe NHCTPYMEHTbI B U3/lydaeMblii My4okK, YTO MOXET Bbl3BaTb
KOHLleHTpauuo nyyka B 30He, rge MoryT npucyTCcTBOBaTb /II0AN, NN €CTb BEPOSATHOCTb UCNOJ/Ib30BAHUSA B 3TUX
30Hax Tefieckonbl UM GUHOKAW C NeNblo HENOCPeACTBEHHOTO HABNIOAEHNS NYYKa,;

c) knacc 2

Nasepsbl, u3nyyarouime B BUAMMOM AranasoHe AnnH BosH (400—700 HM), npu 3TOM M3nyyeHune 6e3onacHo
[ONA KOXW, HO MO CBOE NpMpoje MOoXeT 6biTb ONacHbIM ANA rNa3s, 04HaKo A4NS 3alnUTbl 3peHNA 06bIYHO foCTaTOou-
HO eCTeCTBEHHOI peakuumn rnas Ha Apkuii ceeT. MoaTomy cnyyaiiHoe 061yyeHne rnas 06b6I4HO 6e30MacHo, XoTA
BO3MOXHO NpegHamepeHHoe HabnaeHne nyyka nog BAMAHUEM ankorons uam HapKoTUKOB.

Tpeb6oBaHUA No 3aluTe ANs Knacca 2: cnegyet usberaTb HenocpeacTBEHHOIO HabngeHns nyyka, T. e.
CO3HaTesbHOro Hab1lAeHUsI Na3epHOro NCTOUYHMKA UK OTPaXEHNSA Myyka OT APYTuX N04eil;
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d) knacc 2M

Nasepsbl, N3nyyeHne KOTOPbLIX B BUAUMOM Auana3oHe AJIMH BOJH NpeBbiaeT npefen 414 knacca 2, HO U3-
3a TpaekTopumn pacnpocTpaHeHus ANs 3alnTbl 06bIYHO OCTATOYHO €CTeCTBEHHON peakyuu rnas Ha spKuii ceeT.
OpfHako ecTecTBEHHAs peakuus rnas He Bcerga obecneumsaeTt 4OCTATOYHYIO 3aLUUTY, 1 BO3MOXHO UX NOBpexje-
HWe B crlyvyae NPYMeHEHNS ONTUYECKUX MHCTPYMEHTOB. K TakuM MHCTPYMEHTam OTHOCATCA BUHOKN U TesTIeCKOMbI
(B cnyyae 601bLWOro gnameTpa KONIMMUPOBAHHOTO NyyKa), @ Takxke yBeNUUYNTEeNbHbIE TNH3bl U MUKPOCKONbI B
cnyyae pacxogaumxcsa nyykos. OnacHoe o61yyeHne BO3MOXHO Takxke, ecin pa3mepbl 1a3epHoro nyyka (ero
AnameTp unm pacxoxeHune) yMeHbLleHbl UCNOb30BaHNEM ONTUYECKUX KOMMOHEHTOB MO TPAeKTOPUN Nnyyka.

Tpeb6oBaHua 3alWuTbl 4N knacca 2M: cnegyeT usberatb UCNONb30BaHUSA YBENUYUTENbHbBIX ONTUYECKUX
NHCTPYMEHTOB, TaknX Kak 6UHOKIN, TeNeCKOomNbl, MUKPOCKOMbI 1 yBENNYNTENbHbIE NTINH3bI (K HAM HE OTHOCATCA OYKU
WAV KOHTaKTHbIE TMH3bI). Henb3a nomelaTb ONTUYECKNE MHCTPYMEHTbI B U3/1yHaeMblil Ny4oK, 4TO MOXeT npusec-
TV K KOHUeHTpauun nyyka. Cnegyet nsberatb HenocpeCTBEHHOro HabnAeHNS Nyyka, T. €. CO3HATENbHOrO Ha-
6/1104eHNS Na3epHOro NCTOUYHMKA NN OTPAXKEHUS NyYKa OT A4PpYrUX Noaei:

e) knacc 3R

Nlasepbl, ypoBEHb 3IMUCCUN KOTOPbIX NPeBbIWAaeT Nnpeaesns! 418 Knacca 1B nATb u 60nee pas (419 HeBUAW-
MOTFO U3/Ty4eHnAa) UNn Ana knacca 2 (419 BUAUMOro nsnyyenuns). M83 MOXeT 6bITb NPEBLILLIEHA, HO PUCK NOBPEX-
[EeHNS HeGONbLUOWA.

Tpeb6oBaHuA 3awunTthl A4ns knacca 3R: cnefyeT usberatb HeNocpeacTBEHHOIO HabNOAEHNA Nyyka, T. e.
CO3HaTesbHOro Hab1lAeHUsI Na3epHOro NCTOUYHMKA UK OTPaXEHNSA MyyKa OT APYTrnX 04eil;

f) knacc 3B

Na3sepbl, ypoOBEHb 3MUCCUN KOTOPBIX MOXET ObITb BPefeH A4N1A rNa3 He3aBUCUMO OT NPUMEHEHUSA OnTuyec-
KX MHCTPYMEHTOB. Jlazepsbl knacca 3B MOryT 6bITb BpeHbl /151 KOXW NPU YPOBHAX U3/TyYEHUSA, NPUGINXKA L UNX-
Cs KBEpXHeMy npejesny 3Toro Knacca.

TpeboBaHuna 3aWuThl 4N Knacca 3B: cnefyeT nsberatb 06/1y4eHNA NYYKOM rnas (M. COOTBETCTBEHHO, KOXMN).
CnepyeT NpVHATbL Mepbl 415 UCKNIOYEHUS CyYaiHbIX 0OTPaXeHWN NyyKa;

a)knacc 4

Nasepbl, ypOBEHb 3IMUCCUN KOTOPbIX MOXET BbITb BpeAeH A5 rnas un Koxu. AuddysHblie oTpaxeHua nasep-
HOTO NU3/Ty4eHUs TakKxe MOryT 6bITb ONacHbIMU.

YpoBeHb aMuUccuy MoXeT NpeAcTaBnAaATb NOTEHLUMANbHYI 0NAacHOCTb NOXapa, Bbi3blBaTb BpeAHble nocnes-
CTBUA OT 06/1yHEHUS UM ONACHOCTb 3abIMIEHNS MATEPUAOB.

TpeboBaHuA 3alWnTbl 418 kKnacca 4. cnefyet npefoTBpaTuTb BO3MOXHOCTL 061yHeHNUS rNnas3 u KOXu oT nps-
MOrO BO34€elCTBUA NyyKa Au 3epKanbHbIX U AU PY3HbIX OTPaXeHnin. HeobxoanMMbl 3aLLMTHbIE MepPbl OT TaknX
onacHocTeli B3auMoelicTBUA Nyyka C TakKuMy matepuanamMmu, Kak OroHb U AbIM.

Na3epHana annapatypa knaccos 2.2M. 3R. 3B 1 4. noctaBnsemMas KOHe4YHOMY Nosib30BaTesto B COOTBET-
cTBuM ¢ TpeboBaHnAMN M3K 60825-1, onmkHa 6bITb CHaGXeHa NpeaynpexaanwmnumMmm 3HakaMu, ykasbiBaloLwmmm
KNacc 1 OCHOBHbIE Mepbl NPeA0CTOPOXHOCTU, KOTOPLIM HEO6X04UMO cnefoBaTh. JlTasepHasa annapartypa Knaccos
11 1M Ha ycMOTpeHune U3rotoBuTesns MoxeT 6biTb CHabXeHa npegynpexaanolnmMmm 3HakaMm, ofHako BMeCTO
3TOro paspeluaeTcs BKOYATb B MHCTPYKLMIO 419 NONb30BaTe NS HEO6X04MMbIe NpeaynpexaeHns.

PekomeHpyeTcs, UTOObl HEMapkUpoBaHHas nasepHas annapartypa (Bknovas nasepHble KOMNOHEHTbI UK
M3MEeHEeHHble NoJib30BaTesIeM CUCTEMbI), KOTOpas aKCNAyaTupyeTcs NOCTOSHHO, 6bl1a MapkupoBaHa B COOTBET-
cTBUK c TpeboBaHnaMn MIK 60825-1.

Bo MHOrux cnyvyasx, Korga ncnosb3yeTtcs nasepHas annapartypa He Bbiwe knacca 3R (knaccel 1. 1M, 2.2M
nnu 3R). Nonb30BaTelb MOXET OCYLLEeCTB/IATb MEPbl KOHTPO/IA A1 CAMOro BbICOKOrO k/lacca 1a3epHoil annapaTty-
pbl 6€3 HE06X0AMMOCTY AeTaNbHON OLLEeHKN pPUCKa UN OLLEHKM BO3MOXHbIX YPOBHEN 06/1yUYeHnss YenoBevyeckoro
opraHusma. 3T Mepbl KOHTPO/A AN18 KOHKPETHOTO k/iacca 1a3epHoii annapaTtypbl 0606w eHb! B Tabnuue 1.

Mpu HE06X0AUMOCTY e Ta/IbHOr0 aHann3a ¢ Lesbio onpejeneHns afekBaTHbIX 3alMTHbIX Mep paccMmaTpu-
BaloT.

- BCe BO3MOXHble CNOCO6bI NCMO/Ib30BaHUA Na3epHoil annapaTtypbl knacca 3B nnu 4;

- UCNoNb30BaHMe 3alUTHbLIX O4KOB:

- HaAEeXHOCTb 3alWTbl HA MUHUMaNIbHOM 6€30NacHOM PacCTOsIHUM OT Nnasepa;

- Apyrve cutyauun, korga cpeactea KOHTPos, onpegesieHHble B Tabnuue 1. MoryT 6biTb HECOOTBETCTBYHO-
LWMMU. He40CTaTOYHbIMU NN HEO6OCHOBAHHO OrpaHnyYnBaloLW My PakTUYecKyo CTeneHb pucka.

NMpumeuyanune — NlasepHan annapaTypa fJo/xHa 6blTb knaccuuumpoBaHa cCornacHo NpefnoxXeHHol cxeme
knaccos 1. 2. 3A. 3B u 4. [ins onpefeneHus knacca, KOTOpoMy M3fenne COOTBETCTBOBANO 6Gbl N0 Tekylieil cucreme

Knaccudmkaymmn, MoXHoO npumeHsaTe MOK 60825-1. 1na 601blUMHCTBA Na3epHbIX n3genunin knaccos 1. 2. n 4 HUKaKMX
M3MeHeHWli He Gyaer.

n



FOCT P 54840—2011/IEC/TR 60825-14:2004

Ta6nuua 1— YcTaHOBMEHHblE 3alLUTHbIE Mepbl KOHTPOAS A/1s Na3epHoit annapaTypbl

3alyTHbIE Mepbl KOHTPOSIS.

Knace PeannsyloTca He3aBNCMMO OT OLIEHKU pUCKa, ONpaBAblBAIOLLEN MPUHATUE BApUAHTOB 3aLUMTHLIX MEpP KOHTPOsA

1 B ycnosusax HopmanbHoli pa6oTbl 3aLliUTHble MepPbl KOHTPOISI HE HYXHbI (3TO HE OTHOCUTCA K YC/TIOBUAM
MOHTaxa unuM obcayxunBaHus).
B cnyyaB BCTPOEHHbIX N1a3epHbIX n3genuii, cogepxalymx nasep 6osee BbICOKOW MOLHOCTM, cneayioT
MHCTPYKUMAM, NOCTaBAAEMbIM U3roTOBUTENEM, U NpeaynpexjanWwmnM 3Hakam.
CneuuanbHble Mepbl NPefoCTOPOXHOCTA MOTYyT 6blITb HEOOXOAWMbI MPU JIOKATLHOM 06CYXUBaHUN
BCTPOEHHbIX N1a3epHbIX nsgenuii (cm. 8.5)

M He gonyckaloT HenocpeACcTBEHHOro HabloAeHNA Na3epHOro UCTOYHMKA Yepes3 yBenYnTe bHble OnTu-
YyecKkne WHCTPYMEHTbI, Hanpumep, 6UHOKAN, TeNecKornbl, MUKPOCKOMbI U YBENNUYNTENbHbIE JINH3bI, €CMN
He NpeAnpuHATHI afekBaTHble Mepbl NPefoCTOPOXHOCTU*1
MpepoTepalanT MCNonb3oBaHne N060i BHELWHEV ONTUKK, KOTOpas MOXET YMEHbLNTb PacxoxaeHne
nyyka wnau ero gunametp

2 He cMOoTpAT B Ny4oK.
He HanpaBnsaloT Ny4yoK Ha APYruX OAEN UK B 30HbI, B KOTOPbIX MOTYT 6biThb pYrue oA, He CBA3aHHble
C akcnnyaTtauueli nasepa

2M He cmoTpAT B My4okK.
He HanpaBAsT yHOK HA APYTUX N0Aei NN B 30HbI, B KOTOPbIX MOTYT BbITb APYrne M0An, He CBSA3aHHble
C aKkcnnyartauuen nasepa.
lapaHTUpytoT, 4TO6bI My4YOK BCErAa nafan Ha He oTpaxaloulyilo (Hanpumep, He 3epkasibHylo) NMoBepx-
HOCTb.
MpepoTBpalaloT HenocpeAcTBEHHOE HabMOAEHNe Na3epHoro UCTOYHUKA Yepe3 yBenmuuTesbHble on-
TUYECKME MHCTPYMEHTbI, Hanpumep, GUHOKAN, TENEeCKOMNbl, MUKPOCKOMbI U yBEINYUTE bHbIE JINH3bI,
ecnn He NpefnpuHATL afekBaTHble Mepbl NPefoCTOPOXHOCTU*L
MpepoTepalaloT NCNob30BaHe N060i BHELIHeRd ONTVKK, KOTopas MOXeT YMEHbLNTb pacxoxaeHune
nyyka wnu ero gnameTp

3R MpepoTBpalaloT npsamMoe o6ayyeHue rnas nyykom.
He HanpaBAsiloT Ny4oK Ha APpYTUX t0Ael UNKN B 30HbI, B KOTOPbIX MOTYT ObITb APYrne 04N, He CBA3aHHble
C aKcnnyaTauwueli nasepa

3Bu4 Nasepbl knaccoB 3B 1 4 He NCnonb3yloT 6e3 BbINOSIHEHVNS NEPBUYHON OLLEHKW pucka, No3BOSsAoLLei

onpefenuTb 3alWnTHble Mepbl KOHTPOJS, Heo6XoAuMble, YTO6bLI rapaHTUpoBaTh Ge30nacHyl paboTy.

Tam, rge 3To 0OGOCHOBAHO Ha MpPaKTUKe, MCMOJb3YI0T TEXHWYECKUE CPeacTBa B COOTBETCTBUM C
M3K 60825-1 c Lenblo NOHU3NUTL Knacc nasepa Huxe 3B (3T0 06bIYHO JoCTUraeTcsl MomelleHuem
nasepa B KOpMyc, ¢ TemM 4To6bl chopMupoBaTh fasep knacca 1)

al Tun uHCTpyMeHTa AN HabnAeHNs, KOTOPbIi MOXeT ObiTb ONacHbiM, 0603HaYalOT Ha NpeaynpexaatoLux
3HaKax N B MHCTPYKLMAX, NOCTaBAAEMbIX U3rOTOBUTENEM.

4.1.3 BcTpoeHHble nasepbl

NasepHas annapatypa knaccuduympyeTcs no ypoBHIO 1a3epHOro N3nyyeHns, BO3MOXHOI0 BO BpeMs HOp-
ManbHOI aKcnayaTtaummn, O4HaKo NasepHas annapaTypa Of4HOro kiacca MOXeT CoAepXxaTb BCTPOEHHbI nasep
60nee BbICOKOrO knacca. Hepeako nasepHas annapatypa, aTtecToBaHHas Ha knacc 1, BkntovaeT B cebs nonHoc-
Thl0 3aKpbITbI/ Na3ep, KOTOPbI cooTBETCTBYET TpeboBaHnsam MK 60825-1. OTKpbITMe, yaaneHne unm cmeleHne
no60ii YacT BCTPOEHHOTO /1a3€PHOro M3Aens, KOTOpoe KOHCTPYKTUBHO He npeAnosaraeT 6biTb OTKPbITbIM, yaa-
NEeHHbIM UK NnepemeLLaemMbiM BO BpeMs akcnayatauum, MoOXeT OTKPbITb 4OCTYN K BPe4HbIM YPOBHSIM /1a3epHOro
n3nyyenus. Mpouenypbl N0 06CNYXNBAHNIO BCTPOEHHbIX 1a3epoB cM. 8.5.

Mpumepamu nasepHoi annapaTtypsbl knacca 1, BkaovatL,eil B ce6a BCTPOEHHbIE 1a3epbl, HO UCKI0Yalo-
el OTKpbITOE NasepHoe N3nyyeHne BO BpeMs HOPMasbHOM akcnayatauuu, ABNAIOTCA NPOUrpbIBATENN KOMNAKT-
OWNCKOB, Na3epHble NPUHTEPbI, BCTPOEHHbIE HAYCTPUanbHble nasepbl. IpMMEpPOM BCTPOEHHbIX U3NyYaloLmnx na-
3epoB ABMIAKTCA CKaHUpyloLwmne nasepbl (HanpumMep, yCTPONCTBA CHMTBIBAHUSA WTPUXOBOTO KOga), knacc nasepa
KOTOpPbIX U3-3a 6bICTPOro NepemMelLeHns Nyyka yMeHbllaeTCa B CPaBHEHMM C MOCTOSAHHbIM U3NTyYEHUEM, a TakKxe
nasepbl, UICNONb3yeMble B Pa3/IMYHbIX ONTUYECKUX CUCTEMAX, B KOTOPbIX NYYOK paclimpaeTcs, CTaHOBATCSA MeHee
onacHbIMU.
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B M3K 60825-1 TpebyeTcs, 4TOObl ypOBEHb AOCTYNHO 3MUCCMM BO BpEMS paboTbl 1azepa Obls1 HUXE Mak-
CUMasibHOro. onpefenieHHoro 415 oTkasa npu 060CHOBaHHO OXuUAaeMom cobblTuK. SlazepHasa annapaTypa B npe-
Aenax n6oro knacca, KpoMme knacca 4. MOXeT BKOYaTh B cebs nasep, aMUCCUA KOTOPOro, orpaHuYeHHas B
npegenax faHHOro knacca, Haxogmnacb B COOTBETCTBMM C MPOEKTOM 3anycka 3/IeKTPOHHOW CXeMbl ABuratens
NN ApyruMun cpecTsamu, gaxe ecnm nasep cnocobeH n3nyyatb Ha ypoBHe 60/1ee BbICOKOro knacca. Monb3osa-
Tesv Takoi nasepHoil annapaTtypbl f0/DKHbI 3HATb, YTO NPV ONpPefesieHHbIX YCI0BUSAX UKW MPU UCMO/Ib30BaHUN
nasepa He B COOTBETCTBUM C HA3HAYEHUEM, OnpeAe/ieHHbIM U3r0TOBUTEIEM, MOXET 6bITb AOCTYNHbIM 60/1€€e BblI-
COKWiA ypoBeHb M3nyyeHunsa nasepa. [na 1oro 4tobbl n3bexarb NOTEHLMANbLHO ONACHOro 061yYeHuns, NonbL30Ba-
Tesnb AO/HKEH NPUAEPXKMNBATHCA MHCTPYKLMI NO IKCNAyaTaunm.

4.1.4 OnTnyeckne BOJIOKHA

OnTuyeckne BOIOKHA, NPOBOAALLME Na3epHOe N3nyvyeHne, 06bIYHO 06ecneynBatoT NOTHYO 3awuTy (orpax-
[eHune) oT ero n3nyyeHnsa u npegoTepallarT 4oCcTyn K HeMy. O HaKo ec/im BOJIOKHO pa3beAUHEHO UK NPOn30-
Wes ero pa3pbiB, BO3MOXHbI OMacHble yPOBHU /1a3€PHOr0 U3yYeHus.

TpeboBaHusA 6€30NacHOCTU, NPUMEHNMbIE KONTUYECKUM CUCTEMAM CBA3U, U3/10XKeHbl B M3K 60825-2. 3Tun
Tpe6oBaHMA BKOYAIOT B Ce651 HEOBXOANMOCTb OLEHKM NOTEHLMaNbHO BO3MOXHOTMO YPOBHSA 1a3€PHOI0 U3NyYyeHns
OT ONTMYECKOrO BOSIOKHA HA OCHOBE YPOBHel onacHocTu (Hanpumep. 1.1M, 2,2M. 3R. 3B nnu 4), aKBUBANIEHTHbIX
Knaccy nasepHoi annapartypbl. YpOBeHb ONacHOCTN NPUMEHSIOT TO/IbKO K KOHKPETHOMY pPacrnosioXeHuto, B cryyae
eCc/l paspblB BO/IOKHA BO3MOXEH Npn 060CHOBAHHO 0XWAaeMOM COObITUK, a He K CUCTEMe UK YCTaHOBKe B
uenoM. MoaTomy B pasfINyHbIX MecTax B npegenax o4HON CUCTEMbI, B KOTOPbIX BO3MOXHa 3MUCCUSA BOOKHA,
MOTYT 6bITb HA3HAYEHbI Pa3/INYyHble YPOBHM ONACHOCTU. 3TO He TpebyeTcs ANA na3epa, KNacc KOToporo 0OCHoBaH
Ha CamMOM BbICOKOM YPOBHE WU3/1y4EeHMNA MOJIHOTO KOMMJIEKTa na3epHoro n3genus.

4.1.5 NMpoBegeHne 3pennHbIX MEPONPUATUI C NPUMEHEHUEM Na3opoB

[na npoBefeHns 3pennLLHbIX MEPONPUATUI C NPUMEHEHNEM NTa3epPOoB UK B LLeNAX pa3BievyeHns B HEKOHT-
ponmpyembix 061acTaX 40/KHbI UCNOMb30BaTLCA TO/ILKO /1a3epsl knaccos 1.2, nav 3R ¢ BUAUMbIM MYUYKOM.

Mcnonb3oBaHue Apyrux Knaccos f1a3epoB B TaknX LLeNax paspeltaeTcs To/bKO:

1) nocne oueHKn pucka n onpefeneHnsa Heo6XoAMMbIX 3aLUTHbIX Mep KOHTPONS:

2) ecnu nasep aKcnayaTupyeTtcs noj KOHTPONEeM OMbITHOIo, XOpoLWwo 06y4eHHOro onepartopa u/vuan Korga
NCKOYEHO 061yUYeHne 3puTeneii o0 ypoBHeli, npeBblwaknwmnx MB3.

B M3K 60825-3 1n310XeHbl 0OCHOBHbIE NOMOXEHNS ANA AEMOHCTPaLUii 1 N0Ka30B C NPUMEHEHNEM N1a3epos.,
XOTS BO MHOTUX CTpaHax AelicTBYOT COOCTBEHHbIE PYKOBOACTBA.

4.2 O6ny4yeHue nasepHbIM U3NYyYEHNEM

4.2.1 MakcumanbHas BO3MOXHas akcnosuuns (MBI)

OfiHa U3 OCHOBHbIX Lien1eil nazepHoii nporpamMmmbl 6€30NacHOCTU COCTOUT B rapaHTUpPOBaHWUM TOTO, YTOGBI
no6oe 061yyeHne oT nasepa, KOTOpoe MOXET NPOM30iTH, 6b1N10 B 6e3onacHbix npegenax. NMNosaTomy Heo6xo04MMO
OLEeHUTb MakcuManbHoe o6nyyeHne npyu BCeX 060CHOBAHHO OXMAAaeMblX CO6bITUAX (CM. 4.3) U Ha 3TOW OCHOBE
onpefenutb MB3. 0 KOTOpPOW Nogpo6Hee cM. B pasgene 5.

MpumeyvyaHmne — MoTpebHOCTb rapaHTUPOBaTh, YTO YPOBHU 06/1y4eHns He npeBbiwaoT MB3. He oTHOCKTCA K
HaMepeHHOMY 06/ly4eHMNI0 nayMeHTa BO BPeMs JleueHus.

Ona nwo6oro nasepa, n3nyvyeHne KOTOPOro NOTEHLUMANbHO onacHo (06bIYHO 3TO Na3epbl N060ro knacca,
Kpome knacca 1 nnm 2), 3aWwuTHble Mepbl MOTYT 6bITb HEOOXO0AUMbIMU, YTOOLI FApaHTUPOBATh, YTO OXUAaeMble
YPOBHU BO34ENCTBMA HA YeN0BEYeCKUA opraHM3m fa3epHoro M3nyyeHns He npesbicAT MB3. Be3sge, rae ato
o60CHOBaHO, NpeAycmMaTpuBaloT NPOX0XAEHNE NyyKka B 3alMTHOM KOPNyce 1 NOJIHOE yCTPaHeHne onacHocTu oT
NCTOYHMKA. TaMm. rae 370 HEBbLINOMHNMO, HEO6X0AUMbIE 3aLLNTHbIE Mepbl A0/KHbI 6bITb ONpeaeneHbl Ha OCHOBa-
HUW OLEeHKN pucka (cM. pasgen 7). OgHako npexje Bcero Heo6xo4MMO OLEHUTb YPOBHM 061yYeHUS, KOTopble
MOTYT BO3HWKHYTb, U YCNOBUSA, NMPU KOTOPbIX MOTYT C/IYYUTLCA ONacHble YPOBHU 06/1yYeHus.

3HauyeHna MBDJ npu 061y4YeHUn r1as n KoXu Kak YHKL MU ANUHBI BOMHbI Nasepa v A/IMTEeNbHOCTH 06/1yYeHns
npvBegeHbl B Tabnuuax 5—7. bonee nogpo6Ho cM. pa3gen 5. ICNIRP (MexayHapogHas KoMuccus no 3awute ot
HEVNOHWU3NPOBAHHOIO N3/TyYEHNS) OTCNEXMBAET 3TN 3HAYEHUSA, KOTOPblE YCTAHOBJIEHbI HV)XXE NOPOroB NoBpexje-
HUSA 1 OCHOBaHbI Ha U3BECTHbIX MaTepuanax. MB3 cneayeT ncnonb3oBaTb Kak pyKOBOACTBO NPW KOHTPOJIE 3KCMOo-
3ULMIA N He paccMaTpmMBaTb Kak CTPOro onpegeneHHoe pasgeneHne mexay 6e3onacHbIMy U onacHbIMU YPOBHAMMU.
Mockonbky 06n1yyeHune Huxe MB3 npu onpefeneHHbiX 06CTOATENbCTBAX MOXET 6bITh AUCKOMMOPTHLIM U MOXET
Bbl3BaTb BTOPUYHbIE ONACHOCTU (CM. HUXE), OHO B 1I060M c/lyyae AO/DKHO 6bITb MUHUMATbHO BO3MOXHbIM.
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4.2.2 BpeMeHHble Bu3yasnbHble 3P eKThI

Buanmoe nsnyyeHue na3epos MOXeT Bbl3BaTb TPEBOXAaLLMe N NOTeHUNaIbHO onacHble aphekTbl ocnenne-
HUA NPU YPOBHAX 061yUYEHUSA 3HAUNTENBHO HUXE MBO (cM. 4.2.1). He HaHOCALWMX NPAMbIX (PU3NONOrNYECKNX
nospexaeHuii. Mpexae BCero 3To 0THOCUTCS K flazepam knaccos 2.2M u 3R (Bkntoyasn nasepHble ykasaTenu un
MasIOMOLLHbIe I0CTUPOBOYHbIE /1a3epbl). M03TOMy UX NpefHaMEPEHHO U HEYMbILW/TIEHHO HENb3A HanpasnATh B
rnasa yenoseka. TO MOXET BbI3BaTb UC/Yr. OTB/IEYb YENI0BEKA, 3aCTaBUTb NOTEPATH KOHL,EHTpaL o, 0CO6EeHHO
€CJIN OH BbINOJIHAET KPUTUYECKYIO N0 OTHOLEHUI0 K 6e30NacHOCTM 3agady, HanpuMep, BOXAEeHWE TPAHCNOPTHOroO
cpeAcTBa UM ynpasneHne o6opygoBaHneM. Bo3aMOXHO Takxe NosiBfieHne TpeBoXallMx 0CTaTouHbIX M3o6paxe-
HWUI. YyBCTBa CTpaxa, Takux peakuuii, Kak ciesbl U ro/10BHble 6011, 0COB6EHHO ecn YeNOoBEK nonaraeT, YTo OHU
ABNAITCA CNeAcTBUEM 06/1ydYeHuns. MpofomKuTeNbHOE NpoTUpaHne rnas (PykaMmu) MoxeT Takxe NpuBecTu K 60-
Ne3HeHHOMY pasfpaxeHuto poroBuLbl.

4.3 OnpopgesieHVe ypoBHSA 1a3epHOro U3nyyeHusa

4.3.1 3ddekTnBHas akcno3nunsa

OLueHKa 1a3epHOro N3ny4yeHnst MoxXeT 6bITb HeobxoAnMa AN onpegeneHmns rpaHnLbl 30HbI Ta3epHol onac-
HOCTU NN HEOBXOANMOr0 YPOBHS 3alnTbl (HANpUMep, NCMOb30BaHMNE 3aLUTHBLIX O4KOB /N 3aLUTHBIX CMOTPO-
BbIX OKOH).

YpoBeHb 06/1yueHuns YesioBeka, ABNSALWMNIACA pe3ybTaToM BO34eNCTBMA Nasepa, onpefesnsaioT C y4eTom
BO3MOXHbIX 060CHOBaHHO 0OXMUAaeMbIX COObITUIA, KOrAa YeNOBEK MOXET HAXOAUTLCA B 30HE C CaAMbIMU BbICOKUMY
YPOBHAMU 061y4YeHunsA. OLeHNBalOT TakKe BCe YCN10BUS BO34eCTBMA NPSAMOro 1 OTPaXKEHHOT0 MyyKa.

Oxunpaemsblii yposeHb MBO Heo6513aTelbHO HEMeAIEHHO BO3HUKHET pAAoM C anepTypoii nasepa, XoTa aTo
BO3MOXHO N5 N04el, HaXoAAWMXCA B HeNnocpeaCcTBEHHON 61130CTM OT Nasepa, U3ny4varLero KoAAMM1MpoBaH-
HbI NYYOK.

[na nazepoB HenpepbIBHOIO U3/TyYEHUS 3KCMO3MLMIO BbipaxXatoT B euHNLax 06/1y4eHHOCTH najatoLlero
n3nyyeHnsa. BT-m"2. Jnsa MNynbCHbIX 1a3epoB CpefHAA aHepreTnyeckas OCBeLwWweHHOCTb. BTM~2. naHepreTu-
yeckas 3KCno3unumnsa ogMHOYHOro umnynsca. [k M~2. f0/1XHbl 6bITb U3BECTHLI. MPY OLLEHKE YPOBHSA 3KCNO3UL MK
ocob6oe BHMMaHWe yaensawT orpaHuymBatollein aneptype (CM. 4.3.2) U NPOTAXEHHbLIM 1a3epPHbIM UCTOYHUKAM
(cm. 4.3.3 1 5.4). BO3MOXHO, YTO 3HAYEHWE MPUMEHSAEMOI 3Kcno3nmumn (HasbiBaeMoi 3 DeKTUBHOW 3KCNO3U-
Luelt). KOTOPYIO NCMONbL3YIOT 418 CpaBHeHMsA ¢ MB3O. moxeT oTanyaTbes 0T pakTMyYeCcKoi akcnosnymm.

FnaBHble NnapameTpbl OL,eHKN 3KCNO3ULUN MOTYT 6bITb CIefyoLWnMu:

-O1MHa BOJIHbI;

- pasMepsbl Nyyka Ha Bbixoje fasepa;

- pacxoxgeHune nyyka u nosI0XKeHNe CyXXeHHOW YacTu nyyka,

- npodunb nyyka (pacnpegesnieHne MOWHOCTU WU SHEPTUW B MONEPeYHUKe nyyka);

- 060CHOBAHHO OXMgaemas makcumanbHasa A4MTeNbHOCTb 3KCNO3MLMK;

- MUHMMasibHast 060CHOBAHHO OXuAaemas AucTaHuma 061yyeHmns:

- CTArMBaeMblil BUANMbIM UCTOYHUKOM Yron [06bIYHO HEO6X0AMMO A1 MATPUYHbIX 1a3€POB U OLeHKN And-
hy3HbIX (He3epKabHbIX) OTPAXeEHWI NyyKa Npy onpeaeneHnn CooTBETCTBYIOLWMX NapaMeTpoB 06/1y4eHuns 1 Bbl-
YUCMIEHNA 3HAYEHNS NONPaBoOYHOro KoaduuynenTta C6. B cnyyae naszepHbIX UICTOYHUKOB C O4MHOYHBIMU UMY b-
camu KoatpuuneHT C606bI4HO paBeH 1J;

-4NA CKaHNPOBAHMUA NYYKOB — XapaKTePUCTUKMN CKAHUPOBAHUA U TEOMETPUI0 CKAHUPOBAaHUS.

Kpome Toro, Ana nasepos HENPEPbLIBHOIO U3/TyHEeHUss HEO6XO4UMbI:

- MOLLHOCTb Myu4Ka;

-ON8 UMMNYNBCHOTO U3NTyYeHUs:

3Heprua umnysnbcea,

ANNTEeNbHOCTb UMNYNbCA,

yacTtoTa MoBTOPEHUS UMMNYbCOB.

dopma nmnynbca n pacnpegeneHme MnNyabca BO BpEMeHM (B COBOKYMHOCTM).

YPOBHU U3M1y4eHUsA MOryT 6bITb onpegeneHbl PU3NYeckKuMn N3MepeHnamMmmn uau BblYncaeHnem no napameT-
pam amuccun nasepa, kak onpefesieHo U3rotosuTenem.

Mpochunm 60NbLINHCTBA Na3ePHbIX MYYKOB HEOAHOPOAHbI, NO3TOMY 06/1yYEHHOCTb UM IHEpPreTMyeckas ak-
CNo3nLKnA Kak pe3ynbTar aKCno3nuyum nyyka 6yget MeHATLCA B NONepPeyHoM cevyeHun (B 60/1bLUIMHCTBE CrlyvyaeB
MakcumasnbHoe 3HayeHne byfeT B LeHTpe nyuyka). MB3 cBfA3aHa CO 3HaYeHNeM 3KCMo3nLmmn (IHepreTnyeckom
OCBELLEHHOCTbI0 UM aHepreTUYecKoli akcnosuuunein), npu ee ycpegHeHUn no Kpyrosoi o6nactu, 3afaHHoi cooT-
BETCTBYIOLWEW OrpaHnymnBatoLLein aneptypoii (cm. 4.3.2). Mpu cpaBHeHUM ¢ MBD 3KCNO3MLUMI0 CUNTAKOT 3KBMUBA-
NIEHTHOW MOLLHOCTU (B C/lyYyae aHepreTM4eckoi 0CBeLeHHOCTN) UK aHeprum (B C/lyyae aHepreTM4eckoi akcno-
31LMK) B Npejenax ykasaHHo orpaHnymnBaioLLein anepTypbl, 4e1eHHON Ha naowab 3TON anepTypbl.
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ECnu 9KCNo3uumMs NokpbiBaeT naowanb, KoTopas HaMHOTo 60/blie orpaHuynBaloLL el anepTypsbl, TO UC-
nosib3ylT MakcumasbHoe (06bIYHO MO OCK) 3HAUYEHNEe IHEPTETUYECKON OCBELLEHHOCTN UM SHEPTETUYECKON IKC-
nosuumu.

MpumeyaHune — [INa KPYrbiX My4ykoB, UMEOLUX NPM6M3NTENbHO ayccoB Npotnb, 3Ha4eHne No ocn paBHO
NOIHOW MOLLHOCTU WU SHEPruM Mnyyka, AeneHHol Ha naowaab nyyka, onpegensiemMoli No ee guameTpy ¢ MHOXUTENemM
1/e. 3Ta nnowanb cogepxnTt 63 % NOMHON MOLLHOCTY UM IHEPTUM Nyyka. inameTp ¢ MHOXMTenem 1l/e — aTo anepTypa,
B KOTOpPbI 06/ly4EHHOCTb, aHepreTnyeckas aKCNO3ULMSA UM MHTEHCUBHOCTb U3/TyYeHUs yMeHbluaeTcst B Ue pas. unm ao
3HaueHus, pasHoro 0,37 nukoBoro no ocu. OfHaKo 4acTo AnameTp Nyyka onpeAensieTcs U3rotoBuTesIeM ¢ MHOXUTeNeM
1/e2. 7. e. amameTp, paBHbIii 1/e. yMHOXaOT Ha 1.4.

B HEKOTOpbIX C/lyyasix MOXeT 6bITb HeobxoANMa 60/1ee 0CTOPOXHAA OLeHKa MOTHOW MOLHOCTM UAN 3HEp-
rMn. cogepxatlieiica B npegenax orpaHnunsatolleii aneptypbl. 18 Ny4koB, KOTOPble MEHbLUE OrpaHnynBaLL e
anepTypbl, ahheKkTMBHASA IKCNO3NLNA (B LieNsX cpaBHeHns ¢ MB3O) paBHa NOMIHON MOLLHOCTU U SHEPTUN NYyYKa,
[eNeHHOoN Ha nowaab orpaHnynBaloLL el anepTypsbl, a He Ha hakTuyeckyto naowagb nyyka.

4.3.2 OrpaHuuyunBawlwmne aneptypsbl

Mpu BCEX M3MEPEHUAX U BbIYUCTEHUAX 3HAYEHWNI IKCNO3UL MM HEOBXOAUMO MCNONb30BaTbL COOTBETCTBYIO-
Wwune ycpegHawLwmne anepTypbl. OrpaHuynsaloLme anepTypbl - 370 anepTypbl, onpejensaembie AuaMeTpom Kpy-
ra. B KOTOPOM OCYLLeCTB/SAETCA yCpeJHEeHe 3HepreTUYeckoi OCBELLeHHOCTN UK SHEPreTUYeCcKOoi akCcnosnLmu.

3HaueHuns 418 orpaHnyYnBaloLLMX anepTyp npeacTaseHsl B Tabnuue 2.

Ta6nuua 2— AvameTp orpaHuyvBaloLLeil anepTypbl, NPUMEHSAEMON NPU N3MEePEeHUsIX 061yHEHHOCTH UKW 3HEpreTu-
YecKoW akcmosuunu

[JvameTp orpaHnuMBatoLLeli anepTypbl, MM. /s
CneKTpasibHbIiA AyanasoH, HV

rnas KOXW
Cs. 180 go 400 1 35
OT 400 fo 1400 7 35
1 pna 1<0.35c:
Ot 1400 go 105 1.5fM gna0.35c</< KOc: 35
35ana/r 10c
Ot 105480 106 11 11

[na nasepos ¢ NOBTOPAKWMUMUCA UMNYIbCAMMN 3KCMO3NLMKN B Npejenax CNeKkTpasbHoro gnanasoHa ot
1400 go 105HM 415 OL,EHKM ONacHOCTU OT O4MHOYHOTO MMMy bca ASINTENbHOCTLIO He 6onee 0,35 ¢ ncnonb3ywT
anepTtypy 1 Mm; anepTypbl 3.5 MM NpUMEHAIOT 415 oueHkn MB3 npu akcnosuuun 6onee 10 c.

MprumeyaHune — 3HayeHUss 06yyeHna rnas N3MepsaIoT B gnanasoHe ANUH BoiH 400— 1400 HM anepTypoii
AnameTtpom 6osnee 7 MM (3payvok). 3HaveHma MBO ycTaHaBimBaloT 6e3 yyeTa MeHbLUMX AuaMeTpoB 3padka.

4.3.3 Yron npuemMa npu oueHKe 3KCNO3UL MM NPOTAXEHHbIX NCTOYHUKOB

BONbLWMNHCTBO N1a3ePOB OTHOCATCA K MasiblM UCTOYHMKAM CO CTATMBAEMbIM YI/IOM MeHee (1.5 mpaa).
OMuUCCUA Takux MCTOYHWMKOB, Haxogauwanaca B 06/1acTh OnacHOCTW ANA ceTyaTtku rnasa (T. e. mexgy 400 n
1400 HMm), fleniaeT BO3MOXHbIMU (POKYCUPOBKY Nyyka n hopMmmrposaHune aphekTMBHOro n306paxeHnsa Ha ceTyaTke.
OT0 HEBO3MOXHO C NPOTAXEHHbIMU UCTOYHUKAMMN, NOITOMY OHU A/19 AAHHOTO YPOBHSA U3/Ty4YEeHUS MEHEE ONacHbI
ANA rnas. YcNoBusa N3nyvyeHnsa NpoTaXeHHbIX UICTOYHUKOB NpU Habnl4eHN Ha f0CTaToOuHO 6/1M3KOM paccTosHUN
npuemaemsl Npu AN y3HbIX OTPaXKEHUAX AN MATPUUHbIX Na3epoB UK Na3epHbiX n3genuii c anddysopamu.

Mpwn onpeaeneHnmn ypoBHA 3 heKTUBHON 3KCNO3ULUMN NPOTAXEHHOTO /Ta3€PHOr0 UCTOYHMKA {T. €. No6oro
MUCTOYHMKa C a > 1.5 Mpaj, B NON0XEHUN, NPU KOTOPOM 3KCNO3ML U0 BO3MOXHO OLLEHUTb) criefyeT UCNONb30BaTb
yribl npuemMa, ynoMmsaHyTble Huxe. JIlo60i Bknag B 3KCNO3MLMI0, NONYYEHHbIV BHE TaKOro yrna, u3 oueHkn addek-
TUBHOI 3KCMO3ULUM [0/TKEH BbITb UCK/TIOYEH.

CTArmBaeMsblii BAAUMBIM UCTOYHUKOM YrO/1 U3MEPSIOT Ha TAKOM PacCTOAHUMN, YTOGbI 3KCNO3ML U0 MOXHO
6bI10 OLEHUTb, HO He MeHee 100 MM. YrnoBOIi pa3mep a NCTOYHMKA He [0/KeH 6blTb UCKAXEH U3-3a pacxosLue-
Hus. Ecnu B3ATb B Ka4YeCcTBe Npumepa CosHue, TO ero yrnoBoi pasmep npu HabnwogeHun ¢ 3emnu paseH 0.5°, HO
pacxoxjeHue ero nsnydyeHus coctasnset 360e
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a) LN M3MEePEeHNiA CTOYHWKOB NpU ol eHKe npegena hoToXnmmyeckoin onacHocTn B Tabnuue 6 (ot 400 go
600 HM) NpeAenbHbIA Yyron npuemMa yp paBeH:

-ana 10c <15 100 c: % = 11 mpag;

-ans 100c<t£ 104c: y, =1.1*05 mpan:

-ans 104 ¢ < f1i 3 104c: yp= 110 mpag.

Ecnu cTarnBaemblit ICTOYHMKOM yron a 6onblie, Yyem onpefeneHHbl NnpeaenbHblil yron npuemayp, To yron
npuema He fONXEH NpeBblWaTh 3Ha4YeHne yp. Ecnv ctarnBaemblil UICTOYHUKOM Yron MeHblUe, YeM onpefesieHHbli
npegenbHbIii yron npuema yp. To yron npuema nosIHOCTbi0 OXBaTbiBaeT pacCMaTprMBaeMblii UICTOYHUK, U €70 Heo-
6A3aTenibHO onpeAenAaTb TOYHO (Hanpumep, yroa npuemMa MOXHO He OrpaHnyYnBaTb OTHOCUTE/TLHO Yp).

NMpumeyaHune — [na nsmepeHnit 04NHOYHbIX MasbIX NUCTOYHUKOB, Korga « < yp. HET He06XO0ANMOCTMN B TOUHbIX
M3MepeHnsax NpuemHoro yrna. MonyuynTb KOHKPETHbI NPUEMHbI/ YTON MOXHO, NO/b3YSACh OFPAHNYNTENAMMU NOAS Ha
nonesoii guadparme uav NepekpbITUEM UCTOYHUKA (CM. PUCYHOK 2).

NMpumeyaHune — Mpumep N3MepUTENbHON yCTaHOBKK, o6ecneynBatolleil YeTkuii yron npuema ¢ ucnosnb3oBa-
HWEM NINH3bl ANS OTPaKEHUs BUAMMOIO UCTOYHMKA Ha AETEKTOP. DTO PacnosioXeHWe UCNosb3yT, Korga BUAWUMbIA
MCTOYHUK HEMOCPEACTBEHHO HEOCTYNeH.

2a) VismepuTenbHOEe YCTPOINCTBO C UCMO/Ib30BaHNEM JINH3bI

Kpyrnbiii Kpyrnas orpaHuyvsatoLas
orpaHu4mTesb nons anepTtypa
o Pabouyas
Buaymbliii o N
NCTOYHMK tan
JeTekTopa

MpumeyaHune — M3veputenbHasa ycTtaHOBKa C UCNOJIb30BAHMEM anepTypsbl, pacnonomeHHon BO3/1€ BUAnNMoro
NCTOYHMKa, OoNnA onpeneneHnsa nNnpuemMHoOro yrna getekropa.

2b) YcTpoWCcTBO NPsSIMOTO M3MepeHus

PUCyHOK 2 — V3mepuTenbHble ycTpoiicTBa
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b) npv U3MepeHny YpoBHA N3NYyYEHNA 415 OLLEeHKN 3HaYeHuli Bcex MB3, npuBefeHHbIX B Tabnuue 6, yunThbl-
BalOT HE TO/IbKO (POTOXMMUYECKNE, HO U APYT e OFpaHNYeHns, a MPUEMHBIA Yroa A0/KEeH NOMHOCTbIO 0XBaTbiBaTb
NUCTOYHUK (T. €. MPUEMHbIIi Yyron fo/MKeH 6bITb N0 KpaliHel Mepe paBeH CTSiIrMBaeMOMY UCTOUYHUKOM yry a). OaHa-
Ko ecnu a > TO B AManasoHe gnunH BoaH 302.5—4000 HM npegebHbIl NPpUEeMHbI Yron He 40/HKEeH NpeBbl-
watb Obl, (0.1 pag) ans npegena TepmMmumyeckoii onacHocTu. B npegenax gnanasoHa AsvH BosiH 400—1400 HM
npu oLeHKe TEPMUYECKOI ONacHOCTU BUAMMOTO UCTOYHMKA, COCTOSLLENO N3 MHOXECTBA TOYEK, MPUEMHbIN yron
[lo/IXeH 6bITh B AnanasoHe «mn£ yin OTax.

Mpu namepeHnn MB3 HEKPYTbIX UCTOYHUKOB MPUEMHBINA Yroa NPSMOYro/ibHOro WU TIMHENHOT0 NCTOYHUKA
onpefensaT Kak cpegHeapnmMeTMyeckoe 3Ha4YeHne ABYX YIN0OBbIX pa3MepoB NCToYHMKa. /1060l pasmep yria
6onee <x,gaunn meHee [0/MKeH 6bITb 0 HaYana BblYMCNEHUI OrpaHUYeH 3Ha4YeHNAMM <v,a, Uau cooTBeT-
CTBEHHO. MB3 (hoTOXMMMUYECKOA ONACHOCTUN, OTHOCALLAACA KCeTyaTKe rnasa, He 3aB1CUT OT CTATMBAEMOTO UCTOY-
HWKOM yrnia, n 3KCNo3uuuio onpesensoT, MCNONb3ys MPUEeMHbIN yros, onpeAeneHHblil B4.3.3. nepeyncreHune a).

4.3.4 WNcnonb3oBaHue 6UHOKNEN

Mpwn HabnAeHNN UCTOYHMKA Na3epHOro N3nyyeHnsa yepes 6MHOKb yBenimyeHne acppekTUBHO 3KCNO3ULLNK
noBepxHocTu rnasa 6yaet menbwe M2unu (Did?, rae M — yrnoBoe yBenmueHne 6UHOKAA. D — HapyxHbiii
anameTp NnH3 o6bekTnBa N d — grameTp COOTBETCTBYHOLWEN orpaHnymnBatoweli aneptypbl (6UMHOKAN 06GbIYHO
onpepensoT B popme M xO , Hanpumep 7 x 50). JonyweHna MoryT 6bITb CAeNaHbl N3-3a NOTepb NpU Nnepegaye
yepes 6MHOK/Ib 1a3ePHOT0 U3YYEHUS HA KOHKPETHOW ANNHE BOMHbI. TUNUYHbIE NPOLEHTHbIE COOTHOLIEHMWS NPO-
nyckaHmsa gnsa 6UHOKNSA:

O/IMHA BOMHbI, MKM: % nponyckaHusa:

0.18—0.302 <2
0.302—0.4 70
0.4—0.7 90
0.7—2.8 70
2.8—103 <2

CTArmBaemblit yron NpoTSAXEHHOro MCTOYHMKa, Habngaemoro yepes 6MHOKNbL, cneayeT yBeNMyunTb Ha
Ko3adppumumeHT M.

5 OnpepgeneHne MakCMMasibHOM BO3MOXHOI akcnosvunn (MBJ)

5.1 O6wune 3ameyaHuns

YpoBHu MB3 ocHoBaHbl Ha 3HauYeHusx, onpegesneHHblx ICNIRP. npusefeHsl B Tabnuuax 5—7 Kak hyHKLMmn
ONVHbBI BOSTHbI U3/TyYEHUA U ero ANuTenbHoCcTW. Tabnuubl 5— 7 cnegyeT MCNOMNb30BaTb COBMECTHO C KOPPEKTUPYIO-
Wumm KoadppuymeHTammu, npuBeaeHHbLIMU B Tabnuue 8.

B tabnvue 5 onpegeneHo 3HavyeHne MBO A4 rna3 B yC10BUAX NPAMOTo 06/1y4eHns na3epHbIM NyYKom (1
BO BCEX [pYrux cayvaax, korga cTarnBaemblil yron BUAMMOrO 1a3epHOro NCTOYHUKA He npesBbiwaeT 1.5 mpag,.
cm. 4.3.3). Ans npsamoro o6nyyeHuns rnas Ha gnmHax BonH 400— 1400 HM (onacHOCTb, OTHOCALWASACA K ceTyaTke
rnasa) 661bWNUM BULUMBIM UCTOYHUKOM, T. €. HE NPU HENOCPEeACTBEHHOM HabNAeHNN na3epHoro nyyka (4ns
HECKO/TbKMX MM NPOTSXEHHbIX NCTOYHUKOB, KOTOPbIE CTATMBAIOT B r1a3 yron 6onee 1.5 mpag). BO3MOXHO yMeHb-
weHve (yBenuuexnve) MB3. 3To npoucxoauT, NOoTOMY 4TO rna3 He MOXeT CpOKycupoBaThb Takne UCTOUYHMKN B
MasieHbKoe NATHO Ha ceTyaTke, T. €. MakcumanbHasa 6es3onacHas MOWHOCTb W 3HEPruA, nonajatLwas B rnas,
6onblie. CooTBeTCTBYOWMNE 3HaYeHUss MB3 npuBefeHbl B Tabnuue 6.

B Tabnvue 7 npuBefeHbl 3HadeHns MB3 gns Koxu.

AnnTtenbHOCTb 061yYeHus, ncnonb3yemas npu onpegeneHun MB3 B Tabnvuax 5—7. fomkHa 6bITb OCHOBaA-
Ha Ha MakcuMasbHON 4ANTEeNbHOCTH CyYaiiHOro 06/1y4yeHns, KOTopoe NpyM 060CHOBAHHO OXUAAEMOM COObITUM
MOXeT NPOU30iTU, C YY4eTOM [/IVHbI BOJIHbI 1a3€PHOr0 U3/TyYeHUsi N YCNOBUIA, NPN KOTOPbIX MOT 6bl MCNO/b30-
BaTbcA nasep. MNpu cambix He6NAronPUATHLIX YCNOBUAX CAYYaHOro 061yYeHna NCnonb3yT 4ANTENbHOCTb Cy-
yaiHoro 06s1yyeHmnsa 100 c kak MakcumasnbHy Npu gnnHax BosiH 6osee 400 HM 1 30 000 ¢ AN 4NVH BOSTH MEHee
400 HMm, KOrga MoryT HauaTbCsl A/IMTeNbHble hoToxXxrMmyeckune adpchekTbl. Takyto 6051ee f/IMHHYI0 BpeMeHHYo 6asy
NPUMEHAIOT Npn 06CTOATENLCTBAX NOBTOPHOMO UAW ANNTENBHOTO 06/1yYeHns B ynbTpanonetoBom cnektpe 6e3
HenocpeACcTBEHHOT0 04eBUAHOro addhekTa, HO NPV NCKTYEHNN MPSMOro C/Ty4anHOro 06/1yYeHUs MOLHbBIM Y/lb-
TpadnoneToBbIM S1a3epoM, Korja BO3MOXHO HENOCPeACTBEHHOE 1 04eBUAHOE NoBpexaeHue. [nsa cnyyaiiHoro
06/1y4yeHnsa nasepHbIM Ny4YkoM B BUANMMOM AunanasoHe (400—700 HM), korga HenocpeacTBeHHoe HabnwgeHue He
npegnonaraeTcs, fonyckaeTca UCNOMb30BaTbh BpeMs peakuyuu rnasa 0.25 c.
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Lpyrve coobpaxeHuns 0 A4/INTeNbHOCTN 06/ly4eHNs BK/1IOUEHbl B OLleHKWN pUcKa, npuBefeHHble B 7.3.

5.2 ImnynbcHO-nepunogunyeckne nam MoaynupyemMsole asepbl

MOCKOMbKY laHHbIE MO KpUTEpPUsAM 06/1y4yeHns oT Noc/ie0BaTe/IbHOCTU UMMNY/ILCOB OYEHb OTPAHUYEHbI,
oco60e BHMMaHWe yaenseTcsa oLeHke 061y4yeHns noBTopsalWUMncs nmnynscamu. Mpu oueHke MB3 ansa obnyue-
HUA NOBTOPAKLWMMUCA UMNY/IbCAMK cnefyeT NPUMEHATL NPUBEAEHHbIE HUXE METO/AbI.

MBQ3 npu o6ny4yeHun rnas ans gAuH BoNH B gnanasoHe 400— 10s HM onpeaensatoT Npu Mcnonb3oBaHun
CamMoro XecTKoro n3 TpeboBaHmnii No nepevncrieHnsam a). b) nnam c).TpeboBaHne No NepeyvncsieHno C) NPUMEHSIOT
TO/IbKO KTE€MN/I0BOMY Nnpefesy, HO He K (DOTOXMMUYECKUM Npejeniam.

MB3 npu o6nyveHunmn rnas ansa aavH BonH meHee 400 HM 1 MB3 npu 061y4eHumn Koxun onpegeneHa npu
MCNo/Ib30BaHUN CaMbIX XECTKUX N3 TpeboBaHUii No nepeyncneHnsam a) n b):

a) 06/1yyeHue ot N11060ro OANHOYHOTO MMNYJ/bCa B NOCNeA0BaTENIbHOCTU UMMNYIbCOB HE JO/IXKHO NPeBbl-
waTtb MB3 gNns 04UHOYHOTO UMMYbCA;

b) cpefHAsA 06/1y4eHHOCTb 419 NoCNef0BaTe/IbHOCTU UMMY/ILCOB A/IMTENIbHOCTLIO 7 HEe JO/KHA NpeBbIwarb
MB3. npuBefeHHbIX B Tabnmuyax 5—7 Ana o4UHOYHOro UMNynbca AINTENBHOCTLIO 7 (7 — ANINTENbHOCTb, UC-
nosib3yemas npum oueHke 061y4eHHOCTH B 4.1);

C) cpefHAa 06/1y4eHHOCTb OT UMMy bca A4/15 nocnefoBaTe/IbHOCT UMNY/1bCOB He [0/KHa npesbllaTe MBS
N5 OJMHOYHOTO UMNY/bCa, YMHOXEHHON Ha NonpaBoYHbIi KO3 duumneHT C5.

MpumeuyaHnne — O6GAYYEHHOCTb 418 NOCNef0BaTE/IbHOCTA UMMNY/LCOB YCPEAHAOT AN TOW Xe ANNTeNbHOCTH
3MUCCUU, KOTOPYIO MCnonb3yloT npu onpegenenun N. Kaxgoe ycpefHeHHOe 3HauyeHue 3KCNOo3nLUM UMMNYNbCOB CPpaBHU-
BalOT 4N1A YMeHblleHns MB3rocneaoo, kak onpeAenieHo Huxe:

MB3nocrgooa = MBOQIWVOF X Cj,

rae MB3Onoa,cooB — MB3 gnsa no60oro 0ANHOYHOTO MMMNYbCca B NOCNEL0BaTENbHOCTU UMMNY/bCOB;

MBIQ/HMH, — MBS ans ogMHOYHOrO MMnynbca:

C5=/1M'4;

N - 4ncno umnynbLcoB B NocnefoBaTeNlbHOCTA UMNYNbCOB, OFPAHUYEHHOE A/IMTENIbHOCTbIO AMUCCUN.

(C5 npuMeHSAI0T TONbKO K MMNYAbCY A4NUTENbHOCTbI0O MeHee 0,25 c).

B HEKOTOPbIX CIy4asxX 3TO 3HAYEHNE MOXET CTaTb HUXe 3HavYeHns MBO, KOTOpoe NPMMEHAN0CH A8 Henpe-
pPbIBHOTO 06/1y4eHUA NpY TOW Xe NUKOBOM MOLLHOCTM C TEM Xe BpeMeHeM 061y4eHus. B Taknx ycnosuax gonyc-
KaeTca ncnonb3osatb MB3 gna HenpepbiBHOTO 06/1y4eHns.

Ecnu vcnonb3yloTcs UMNYNbCbl MEPEeMEHHON aMNauTyAbl, cnegyeT oueHMBaTb UMNYNbCbl KaXAOW aMn-
NUTYAbl OTAENBbHO, UCNOMb3ysa 1 Tpe6oBaHMe No NePEYNCIeHNIo a), U A8 NOCefoBaTENbHOCTM UMNY/bCOB B
Liesniom.

MakcumanbHaa ANUTENbHOCTb 06NyYeHns, NS KOTOPOW cneayeT NpuMeHWTb TpeboBaHue nepeyucne-
HUA c), paBHa T2 B gnanasoHe AuH BoaH 400— 1400 Hm (cm. Tabnuyy 8) n 10 ¢ — ansa 66AbWUX 4NUH BOSH.
Ecnun B npegenax nepuoga 7, NpoxoAAaT HECKO/IbKO UMMNY/bCOB (CM. Tabnuyy 3). TO X paccmaTpuBaloT Kak
OAMHOYHbIV uMNynbe Npu onpegeneHun N. a aHepreTnyeckas aKCno3nuUnsa 0ANHOYHOIo MNynbca fobasnseTcs
npu cpaBHeHun ¢ MBSO 3a nepuof 7, C y4eTOM TOrO, YTO A/IMTENbHOCTb OAMHOYHOTO UMMy/nbCa NPEeBbl-
waet 10~3c.

MpumevyaHnsa

1 C5nNpuMEHSAI0T UCKIIUYUTE/IBbHO K A/INTENIBHOCTU MMNYNbLCOB Kopoye 0,25 c.

2 DHeprua no6oii rpynnbl UMMNYAbLCOB (MM NOATPYNMbl UMMY/1bCOB B NOCNEA0BATE/IbHOCTU UMMYbCOB), NOMYYeH-
Has 3a nboe onpefeneHHoe Bpems, He Ao/XHa npesbllwaTb MBS 3a 310 Bpewms.

3 NS UMNyNbCOB Pa3/INYHON LMPUHBI U Pa3HbiX MHTEPBANIOB MEXZY MMMNynbcaMu BMecTo Tpe6GoBaHusi no nepe-
YNCNEHWNIO C) UCMOMb3YIOT MeTO[ «0bLero Yiucna MnysibCos 3a NPOMeXyToKk BpemMeHu». MB3 onpegensetcsa gauTesb-
HOCTbIO MO MeToAy 06LLero yncna MMNybCoB 3a NPOMEXYTOK BPEMEHU, T. €. Kak Cymma A/ nTelbHOCTel BCeX NMMNYTbCOB
B MHTepBase A/IMTeNbHOCTUN U3NTyYEHUS UNW A/INTENIBHOCTM, KOoTopas MeHble T2. UMNynbCbl C A4/INTENBHOCTLIO MeHee T,
onpefensoT Kak UMNYbCbl C A4NIUTeNbHOCTbIO T{ Ecnn B AnnTensHoCcTM 7, okasbiBaeTcs [Ba uin 6os1ee UMnysibcos, TO
ANNTENbHOCTb TakoWi rpynmbl UMMY/IbCOB NPUHUMAaeETCS paBHO 7,. 1ns cpaBHeHna ¢ MB3 cooTBeTCTBYIOLWEN ANNTENBHO-
CTU BCE OTAE/NbHbIE UMMY/bCbl SHEPTEeTUYECKON 3KCMO3NLUN CYMMUPYIOT.

OTOT MeTo/ 3KBMBANEHTEH TPe6OBaHMUIO N0 NEPEYNCIEHUNIO C), KOTAa CPEHIO0 IHEPTETUYECKYH0 3KCNO3M-
L0 MMMNYNbCOB CpaBHUBaOT ¢ MB3 0AMHOYHOTO MMNynbca, YMHOXeEHHOTo Ha Cb5.
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Ta6nuya 3— AnutensHocTb I, HUXE KOTOPOIi rpynnbl UMMNYAbCOB CYMMUPYIOTCS

Anuna BONMHbI, HM AnuTenbHocTb Tf c
400 SX < 1050 18 X 10®
1050 SX < 1400 50 x 10-*
1400 SX< 1500 ro-3
1500 £ A< 1800 10
1800 ¢ X< 2 600 10-3
2600 SXt 106 ro-7

5.3 KpaTHble ANUHbI BOJIH

Ecnun nasep nsnyyaeT Ha HECKOIbKUX CU/TbHO pasnunyaloWwnxcs 4AnNHax BOSH UAN €CNN Ha HenpepblBHbI
pexum HaknaablBalwTCAa UMNY/bCbI, TO ONpeAesieHne CTENEHN ONacHOCTU MOXeT ObITb CIOXHbLIM.

Heo6x04MMO yunTbiBaTh, YTO 06/1yHEHMSA HA Pa3INYHbIX A/IMHAX BOIH OKa3biBaloT [ONO/HUTEIbHOE BO3Ael-
CTBME NPONOPLMNOHANbHO CNEKTPabHOM ahheKTUBHOCTM B cOOTBETCTBMM ¢ MB3. npuBeaeHHoi B Tabnmuyax 5—7,
ecnu.

a) 4NTEeNbHOCTb UMMYbCA UM BPEMS 3KCMO3ULUKN UMEIOT OAUH NOPAJ0K U

b) cnekTpasbHble Anana3oHbl NOKa3aHbl Kak afANuTUBHbIE C NOMOLL b0 0603HayYeHunli O ana 06nyveHuns rnas
n S ansa obnyvyeHnsa Koxu B Tabnuue 4.

Ta6nuua 4 — AAAUTUBHbIe 3DHeKTbl BO3AENCTBUS N3NyUYeHUst Ha rnasa O W KOXY S B Pas3/MuHbIX CNEKTPasibHbIX
AmanasoHax

CnekTpanbHbIii Y®-C nyo-B Yo -A Buanmeii n MK— A MK-B nu WK-C
AvanasoH*' 180-315 Hn 315-400 Hm 400— 1400 HMm 1400-106 HMm
Yo—C n YO—B (o] —_ — —
180—315 Hm s
YO—A - o s o
315-400 Hm s
Bugumblii n NK-A _ s o*» s
400—1400 Hm s
NK—B n NK—C — [o] s [o]
1400— 10e Hm s s

a>[lns onpefeneHus cnekTpanbHOro guanasoHa cMm. Taénuyy C.1.

5> MBO ansa rnas paccumtaHa Ans 6a3oBoro BpeMeHW WK AIMTENbHOCTU 3KCNO3UUMM He MeHee 1 ¢, Torga
aganTuBHble hoToxumnueckne achpektol (400—600 HM) U aaAnTMBHbIE TennoBble ahdeEKTbl AOMKHbI ObITb OrpaHu-
YeHbl Hanbosee XecTKUM MCNO/b3yeMbiM 3Ha4YeHneMm.

Ecnv 4NUHbI U3/1yYaeMblX BOJSIH HE NoKasaHbl Kak aaAnTUBHbIE, TO ONACHOCTM /151 [1a3 U KOXMN OLeHNBatoT
oTAeNbHO. Mpy ANMHAX BOMH, NOKA3aHHbIX KaK aaAUTUBHbIE, HO UMEILWUX ANNTENLHOCTA UMNYILCOB U BPEMS
3KCMO3MLMM OAHOTO NopsaaKa, Heobxog1MMa 0co6as 0OCTOPOXHOCTbL (HanprUMep, NP1 0L4HOBPEMEHHOM 06/1yUeHUN
MUMMY/bCHBIM U HEMPEPbIBHLIM U3/TyYeHNEM).

5.4 MBO3 npoTAXeHHOro NCTOYHUKa

Mpu 0671y4eHN rNas oT NPOTAXEHHbLIX UCTOYHWNKOB S1a3ePHOro N31yYeHns B AnanasoHe onacHoOCTU AN rnas
(Hanpumep, ana AnuH BonH 400— 1400 HM. cM. 4.3.3) ucnonb3yoT MB3, npusegeHHble B Tabnuue 6. Cnepyet
OTMETUTb, YTO 0ObLIYHO Yrofl, CTATMBAEMbI UICTOYHUKOM &, YMEHbLIAETCA NPU YBENIMYEHUN PACCTOAHNUS OT UCTOY-
HMKa 1 COOTBETCTBYOL ee 3HauYeHne MB3 moxeT yBenuuuntbes. (CTarmBaemblii yron ciegyet onpefensth B TOM
Xe MO0XeHNN, B KOTOPOM ONpefenatoT aKCNo3nLmMio.) 3To 0CO6EHHO BaXXHO Npu onpeAesieHun paccTosHMs onac-
HocTu (Hanpumep, HOMP) NpOTSHXeHHOTo UCTOYHUKA, TaK Kak 3HayeHne MBO MOXeT He 6biTb MOCTOSAHHbLIM, a
MOXeT YBE/IMYNTLCA C pacCTOAHNEM A0 a = («umn = 1.5 Mpag).
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3HayeHna MBO TennoBoi onacHoOCTM A4NA Ta3. NpuBefeHHble B Tabnuue 6. sBNATCA PyHKUMeli nonpaBoy-
Horo koadpduumnenta CB 41 NCTOYHUKA CO CTATMBAEMbIM YrioMm, 60nbwnm Yyem o™*, rae amex = 100 mpag,
3HauyeHne ClinocTOsiHHO U paBHO 66.7 (T. e. ama/a min). 118 UCTOYHMKA CO CTATMBAEMbIM YIIOM, MEHbLUNM YEM
OTi1, CepaBeH 1, nNpuMeHAI0T 3HaveHna MBO. npuBegeHHble B Tabnumue 5.

MonpaBo4HbI KoaghurumeHT C6onpenenstoT cneayoumm 06pasom:

CO=1 e, ona a < omu,:
C6=a/amlin............ ana «mn<as amajl:
ce=«W t0*n. . ..pgnaa><w

5.5 OnacHble pacCTOAHUA U 30HbI

5.5.1 HomnHanbHOe onacHoe ANA rnas3 paccrosaHue

[na HEeKOTOpbIX YyCNOBUIA NPYMEHEHUS Na3epoB, 0COGEHHO CBSA3aHHbIX C PaCXOASALWUMUNCA UK CKAHNUPYIO-
LWMMY NyYKamu, ANHHOW TpaekTopuel nyyka nnm andysHbiMu OTpaXKeHAMUN Myyka, N0Ne3HO 3HaTb paccTos-
HMe. KOTopoe SABNAETCSA ONaCHbIM.

HOTP paBHO paccTosiHWIO, C KOTOPOr0 3HaYeHMe U3NyyeHns ycpegHaeTcs B npegenax nusmepsemoin anep-
TYypbl U CTAHOBUTCA HUXeE 3HavYeHus MBD Ana onTMyYeckn HEBOOPYXEHHOro rnasa. Mpu 60nbWNX pacCcTOAHNAX
OMacHOCTN ANl HEBOOPYXEHHbIX a3 HeT. HO BO3MOXHa ONacHOCTb B C/yvyae NPUMeEHEHUs YyBEeNUYNTE NbHbIX
ONMTUYECKNX CPeACTB.

CnepyeTt yunTbiBaTb BO3MOXHOE UCNOJIb30BaHNE YBE/TMUNTENbHbIX ONTUYECKUX CPEACTB Kak 060CHOBaHHO
oxugaemoe cobbiTue, Torga Ucnonb3yoT paclinpeHHoe HOMUHabHOe onacHoe Ans rnas pacctosHme (PHOTP).
JT0 paccTosfiHue onpeaenstoT Ha OCHOBE yBenuMyeHns o61y4eHHOCTU (Ha NOBEPXHOCTH rnasa, B npefenax cooT-
BETCTBYIOLLEN orpaHnynBaloLLeli anepTypbl), KOTOpas MOXeT BO3HUKHYTb NPU UCNOMb30BaHUN YBETNUNTENbHbIX
onTuyecknx cpencTs. 3a npegenamm PHOTP BO3MOXHO UCMONb30BaHNE YBENIMUYNTENIbHbLIX ONTUYECKUX CPeCTB
(cm. 4.3.4).

3HaHue paccTosaHUA, 0NacHoro Ans rnas, nose3Ho NP NCNob30BaHUKN 1a3epoBs C PacxoAAaLNMCS MYYKOM,
KOrfja OHO MOXeT 6bITb OTHOCUTE/IbHO KOPOTKMM, M ONACHOCTb onpefenseTcs HenocpeAcTBEHHOI 61130CTbIo Na-
3epHOoii anepTypbl. DTO MOXET TakXe 6biTb BAXHO 419 KOTMMUPOBAHHbIX MYyYKOB 1a3€POB, KOTOPbIe NCMOMb3YIOT-
€5l Ha 60/1bWNX PaccTOAHMAX BHe NomelleHnin. Ocoboe BHUMaHWe cnegyeTt yaenuTb UCNOb3yeMbIM BHE NOMe-
L eHuii nazepam knaccoB 1M u 2M c KONMMUPOBAHHBIM MY4YKOM (T. €. KOrga npu 601bWOM AnameTpe nyyka
n3nyyeHne npesbilaeT ypoBeHb knacca 1 no ycnosuio 1u3 npoueaypbl knaccudukauumn, onpegesieHHol B
M3K 60825-1). XoTa 3TV nasepbl He NpeAcTaBAAT ONacHOCTU 415 HEBOOPYXEHHOrO rnasa, pacctosHue, Ha
KOTOPOM MpKW UCMNOMb30BaHUN YBENNYNTENbHbBIX ONTUYECKNX CPEeACTB BO3HMKAET ONacHOCTb ANA rnas, MOXeT 6bITb
oYeHb 60nbWNM. Ecnn BO3MOXHO 06/1y4YeHne B 06 eCTBEHHbIX MecTax, He06X04MMO YUnTbIBaTb BO3MOXHOCTb
MCNONb30BaHNA YBENNYNTENbHbLIX ONTUYECKNX CPEACTB, TAKUX Kak GUHOK/Ib.

HOTP n PHOTP 3aBuCAT OT reoMeTpumn nyyka TaK Xe CU/IbHO, KakK U OT 3HAYEeHUS BbIXOAHOTO curHana
nasepa. Hanpumep, BO3MOXHO nepeokycuposatb v KOMMUPOBaTb NMy4YOK NOCPeCTBOM ONTUYECKOTOo KOMMO-
HEeHTa. NOMEeLLEeHHOro Ha HEKOTOPOM PacCTOAHUM OT UCTOUHMKA, U Takum o6pasom ysenniunte u HOMP, n PHOIP.

B HekoTOpbIX C/iyyYanax Nosie3Ho onpefesinTb pacCTOAHNE OMAaCHOCTU 418 KOXKW aHanornyHo HOMP.

5.5.2 HomnHanbHaa onacHasa ANA rnas 3oHa

Mpwu n3BecTHbix HOMP n PHOTP n mecTax 6e30nacHoro pasmellieHuns nasepa, 06CToATeIbCTB €10 UCMOSb-
30BaHUA ONpefesnsaT 30HY UM TpeXMepHoe NPOCTPaHCTBO BOKPYT 1a3epHOi anepTypsbl, B npeAenax KoTopbIix
BO3MOXHO MOBbILLEHNE ONACHOCTN 06/1y4eHNs1. DTO NPOCTPAHCTBO, 30HY ONACHOCTU Ha3bIBAIOT «HOMWHAJIbHO ONACHOM
ANnAa rnas 3oHol» (HOI3). ecnu kputepun aHanornyHbl ansa HOMP. nnn paclwmpeHHon HOMUHaNBLHO onacHol ANns
rnas 3oHoli (PHOTI3). ecnu kputepun aHanormyubl ans PHOIP.

M3-3a BO3MOXHOro MCMNoJib30BaHUA YBEIUUYNTESbHbLIX ONTUYECKNUX CPeACTB /II04bMU, HE CBA3AaHHbIMU C
akcnayaTaumei nasepa, 0CO6EHHO ecnun asepbl MCNOMb3YIOTCSA BHE NOMELLEHUS, BaXHO BbIACHUTb OMACHOCTb
06n1y4yeHus no Bceit PHOI3. a He Tonbko B HOM3. Mpu paboTe BHe NomeLeHns, eCn pacnpocTpaHeHme nyuka
OrpaHN4YeHo rPyHTOM, AepeBbAMU WAN WHbIMU OCOBeHHOCTAMU naHAawadTa, HOMP He MoxeT npesblWwaTtb
paccTostHUA NPSAMOWN BUANMOCTU A0 HUX.

Ecnn goctyn B PHOI3 MoXeT 6biTb OrpaHWYeH M HaAEeXHO KOHTPONMpYeTCs, TO orpaxgeHue 30HbI
onacHoCTU HeobsA3aTeNbHO.
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6 ConyTcTByloWMe (DaKTopbl OMacHOCTU

6.1 lonoNTHUTENbHbIE OMNACHOCTU ANA 340POBbA

Mcnonb3oBaHne na3epoB MOXET NOB/eYb 3a CO60i CONYTCTBYIOLME ONACHOCTH B AONO/IHEHNE K NPAMOMY
06/1yYEHUIO T/1a3 I KOXU N1a3ePHbIM U3/TyyeHrneM. STW ONacHOCTU He 3aTparuBaloTcs Npu knaccudukaumum nase-
pOB. T. K. MOTYT CONYTCTBOBATL AaXe Na3epHbIM U3genusam knacca 1. HekoTopble U3 HUX. Hanpumep, yaap TOKOM,
MOTYT 6bITb OMACHLIMU A5 XU3HU.

KOHTPO/1b COMYTCTBYIOLUX ONACHOCTEN OTHOCUTCA NPEXAe BCEro K M3roToBMTENIIM NPOEKTMPOBLLMKaM 060-
pyfoBaHus. npeanonaraeT Hanuune NMCbMeHHbIX MHCTPYKLMI No 6€30NacHOCTU, KOTOPbIE N3rOTOBUTENb NPeaoc-
TaBnseT nosb3osaTento. OAHAKO TakMe ONacHOCTU HE MOTYT 6bITb MOTHOCTLIO YCTPAHEHbI NPK paspaboTke NpoekTa
(Hanpumep, 3afbIM/IEHME), HO. EC/TN 1a3ep UCMOMb3YeTCs B UHbIX LeNsX an Henogo6atLwmm o6pa3om, oTamny-
HbIM OT NPSIMOTO HAa3HAYEHMS!, NOJIHYH OTBETCTBEHHOCTbL HECET N0/1b30BaTE b,

MepeyeHb HEKOTOPbIX CONYTCTBYIOLLMX ONACHOCTER npuBeaeH Huxke. Mob3oBaTeny A0/KHbI MPOBECTU He-
06X04MMble MEPONPUATUSA C Le/blo 06ecneynTs afleKBaTHY0 3aluTy 0T BCeX ONacHOCTelN, KOTopbie MOTyT Npo-
U30WTW NpU IKCNyaTayum nasepHoro 060pyaoBaHus. Beugy pasHoo6pasuns onacHocTel, CBA3aHHbIX C aKCnya-
Tauuei nasepHoro 060pyA0BaHUs, B HACTOSLLEM pa3ae e U3NoXeH MUHUMYM Tpe6oBaHuii, a nonb3osaTenu 4os-
XXHbl YUUTbIBATbL N1t06bIE HALMOHA/IbHBLIE UK PErYOHA/IbHbIE TPeGOBAHUA UMW pernameHTsl. Mpy opraHusauum Mep
no NpefoTBpaLLeHN0 ONACHOCTEN, OT/IMYHBIX OT N1a3epHbIX, LenecoobpasHo NpUBAeKaTb KOMNETEHTHbIX UL,
MMEIOLUX COOTBETCTBYHOLL UM ONbIT.

6.2 ConyTcTBytlow e hakTopbl onacHoCTN npu paboTte c nasepamu

6.2.1 SnekTpnyecTso

B 60/1bLWINHCTBE Na3epoB UCMNO/b3yeTCA BbICOKOE HamnpshkeHne, 0CO6eHHO ONacHbl UMMNYbCHbIE Na3epbl U3-
3a 9HEepXMK, HAKONEHHOW B 6aTapesx KoHAeHcaTopoB. (HakonneHHas aHeprua MOXeT 0CTaTbCsa faxe nocse Toro
Kak 060opyaoBaHue 6b1s10 OTK/IHOYEHO OT 3/1IEKTPUYECKON ceTn.) HOMMHaNbHOe 3HaYeHne MOLHOCTUN 31ekTponuTa-
HVA Nasepa 06bIYHO HAMHOTO Bbille, YeM 3HaUYeHue n3nyyaemoli na3epomM aHepruun. MNpu HopManbHOI akcnayara-
L1n nasepHoe ob6opyaoBaHne AOMKHO ObITb NOMHOCTHIO 3aLMLLLEHO OT BO3MOXHOCTU NOPAXEHNA YenoBeKa anek-
Tpuyeckum TokoM. O HaKo BO BpeMs 06CNyXunBaHua, Korga 3awmntHas 6/10KMpoBKa MOXeT 6bITb OTK/I0YEHA, a
3alYUTHBIA KOXYX CABUHYT, MOXET CyLlecTBOBaTb Cepbe3Has onacHocTb. CnefyeT npeanpuHATL BCe Mepbl npe-
[OCTOPOXHOCTU. BK/lOYasA yaaneHne HakonaeHHoW aHeprum 4o Hayana paboT No 06CyXMBaHUIO.

6.2.2 ConyTcTBYylO UL EeEe N3NydyeHne

MoTeHuManbHO onacHble YPOBHU U3TyYEHUS, KDOME U3/TyYeHuns fla3epa, BO3MOXHbI OT Jla3epHOro o6opypo-
BaHMWSA, NNa3mbl, KOTOpPas MOXET reHepMpoBaTbCA KOCBEHHO NPW B3aMMOAeNCTBMM Na3epHOro nyyka n matepunana
MULWeHW. Takme n3nyvyeHns MoryT BKoYaTb B Ce65 peHTTeHOBCKMUe Nyyn, ynbTpaduonetosoe, BUANMOeE, MHGpa-
KpacHoe. MUKPOBOJTHOBOE 1 paAnoYacToTHOE u3flyyeHue. MoTeHynanbHble MCTOYHUKN 3TUX U3YYEeHUIA yKasaHbl
HUXe.

PeHTreHoBCKME Ny4n MOryT NOSABUTHLCA Yepes B3auMOAeNCTBME MOLLLHbIX Ta3ePHbIX MYYKOB C MULLEHAMMN
13 TAXEbIX MeTasI/I0B U BbICOKOBO/IbTHBIMW 3/IEKTPOHHbLIMM /laMnamMmu ¢ TepMOKaToA0M, UCNOJb3YyeMbIMU 415
3/1eKTponuTaHusa nasepa.

YnbTpacunonetosoe nsnyyeHune, Bugnmoe, nHpakpacHoe n3syuyeHne MoryT nosBUTLCA OT paspas-
HbIX TPY6OK HEMPEPbIBHbIX /1a3€POB, S1aMM BCMbILEK M UICTOYHNKOB HaKaukv U 1a3epHo-ULAYLMPOBAHHOI Nna3mbl.

MWKPOBONHOBOE N3y4YeHUe N pagnovyacToTHOe U3NyyeHne MOryT NosBUTLCA B na3epax C BbICOKO-
4aCTOTHOW Hakaykon n n3nyyatbca 060pyf0BaHMEM NPU OTCYTCTBUN AO/KHOTO OFPaXAeHNs.

6.2.3 lpyroe nasepHoe nsny4vyeHue

NaszepHoe n3nyyeHne BO3MOXHO NPY ANHAX BOSTH, OTIMYHbLIX OT OCHOBHOW AINHbI BOSHbI U3/lyYeHNA nase-
pa. Ans oTAeNbHbIX TUMOB /1a3epoB, 0COGEHHO NPU NCMOMbL30BaHUM ONTUYECKMX Npeobpa3oBaTesieil YacToThl (Ha-
npuMep. yABOEHWNE YACTOTbI) M ONTUYECKOI HaKauKu.

6.2.4 OnacHble Belw,ecTBa

Wcnapsawwumneca matepuanbl MULLEHN U NPOAYKTbI peakumMm MHOTMX na3epos (0OCOOGEHHO Kpacku v rassl,
MCNONb3yeMble B 3KCMMEPUbIX Nlasepax) MOoryT 6biTb A40BUTLIMU U KAHLEPOreHHbIMK. Y pacTBOpuUTENei Kpacok,
MCNOMb3yeMblX BO MHOTMX na3epax, eCTb CNOCOOGHOCTb NPOHUKHOBEHUS Yepe3 KOXY B Teno. OHU MoryT coaep-
XaTb NleTyyne BellecTBa U He AO/MKHbI BAbIXaTbCA. XKNAKOCTU, UCNOSIb3YEMble B HEKOTOPbIX ONTUYECKN aKTUBHbIX
KOMMNOHEeHTax (Hanpumep, Npu MoAyNALMM LOGPOTHOCTU Nasepa v yABOEHUA YacTOThl), TakK Xe kak MotLime pa-
CTBOPbI U Apyrue matepuansl, UCNOMb3yeMble B paboTe c nasepamu, Hanpumep NINH3bl U3 CeNeHnaa LMHKa, Takke
MOryT 6bITb OnacHbIMU. CrieflyeT o6ecneynTb UX Hagnexatiee xpaHeHne n o6paboTky.
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6.2.51bIm

NasepHble n3genusa knacca 4. 0CO6EHHO NCMNOMb3yeMble NMPU UHAYCTPManbHON 06paboTke maTeprnanos u B
nasepHoit Xnupyprum, MoryT BblbpachiBaTb ONacHble YacTulibl M N060YHbIE ra3006pasHble NPoAyKTbl B aTMoctepy
npv B3aMmogeincTeny na3epHoro nyyka c obpabaroiBaeMbiM MaTepuanom. [lbiM MOXeT 6bITb AA0BUTbIM, Bpef-
HbIM. ONAaCHbIM AaXKe NPy KpaTKOCPOYHOM BO3AENCTBUN.

BospgeiicTBue OT AblMa 3aBUCUT Npexe BCero ot o6pabartbiBaemMoro matepuana, AanMTenlbHOCTU U KOHLEHT-
pauun.

6.2.6 Wym

Pa3psag koHAeHCcaTOpHOW 6aTtapen, cnyxalleli ICTOYHUKOM 3/1eKTPONUTaHMA nasepa, MOXeT CUIbHO NOBbI-
CUTb YPOBEHb LyMa 1 Bbi3BaTb NoBpexaeHune yxa. CBepx3ByKOBble N3/TyYEHUS, NEPUOANYECKMN MOBTOPAOLWMIACA
LWYM OT UMMY/IbCHbIX 1a3epOB TakXe MOoryT 6biTb BpeAHbIMW. HekoTopble Nasepbl C BO3AYLHbIM OXJaXAeHNneM
CyLWeCTBEHHO NOBbLILWAIT YPOBEHb LWyMa. [Tpn HEBO3MOXHOCTUN YCTPAHUTL LWYM cleayeT 3aluiiarh yu.

6.2.7 MexaHnyeckme onacHocTun

MexaHnyeckue onacHOCTM MOryT UCXOANTb HEMOCPEACTBEHHO OT 1a3epHOro 060pyAoBaHus, BKAOYas BCMO-
mMoraTtesibHoe 060pyaoBaHue, Hanpumep razosble 6a10Hbl, 0CO6EHHO ecin 060pyA0BaHME [OHKHbIM 06pa3om
He 3alMLLEeHo K nepemellaeTcs BpyyHyto. Mepemellermne kabeneii u LWIaHroB HACOCHO-KOMMPECCOPHbIX TPY6
LMPKYNAUUN BOAbI MOXET NpeACcTaBNATb ONAacHOCTb AN1S HOpMasbHOl paboTbl. [Tope3bl BO3MOXHbI OT OCTPbIX
06BbEKTOB, HaNnpUMep oNToBO/IOKHA. CpefcTBa NepeHoca nyyka n poboToTeXHNUYECKNE CUCTEMbI, U3MEHSAIOLWNE
NoJIoXeHne nNpu AUCTaHLMOHHOM YNpaB/ieHUn, MOTYT HaHeCTU cepbe3Hoe nospexaeHne. bonbline 3aroToBku
(Takune Kak NMCTOBOI MeTasnn) NPy Py4YHOM TPaHCNOPTMPOBaHUMN MOTYT MPMBECTM K NOpe3amM, pasMo3XeHuio Tka-
hfs

6.2.8 BocnnameHeHune, B3pbIB U TEPMUYECKNE NMOBPEXAEHNSA

N3nyyeHne Mol HOro (knacc 4) naszepa MOXeT Bbi3BaTb BO3ropaHne Matepnanos muleHn. ekt MoxeT
BO3pacTu B 6orartoii KNCNOPOLOM Cpe/ie, UCMO/b3YeMOii B HEKOTOPbIX Ciyyasx 1asepHoil 06paboTkn maTepuanos.

N3nyuyeHve faxe OT Na3epoB HU3LIEro Knacca, 0CO6EeHHO B MasiblX MPOCTPAHCTBaX, MOXET Bbl3BaTb B3Pbl-
Bbl FOPIOYMX ra30B UK MbIAN, leTalolleil B BO3gyxe.

YpoBeHb MOLHOCTK CBblWe 35 MBT. BbixoAsLLed OT 0JHOMOJ0BOr0 ONTUYECKOro BOSIOKHA, MOXET 6bITb
[ocTaToYHbIM, 4TOObI BbI3BaTh BO3ropaHue B OKpyxatolyeii cpege.

Namnbl BbICOKOTO faBNeHNs, UCMO/b3yeMble B ONTUYECKNX CUCTEMAX HaKauku, Apyrne KOMMOHEHTbI, Takue
KaK KOHJeHcaTopHble 6aTapen, MOryT B3opBaTbCs. BHelHWe 3epkaia ¢ ynpasiseMbIM NON0XKEHNEM gnarpaMmmbl
HanpaB/IEHHOCTU, KOTOPbIE MOTYT paccensaTtb 3HaYNTENIbHbIE KO/IMYECTBA 3HEPTUM OT NajatoLnx MOLWHbIX nasep-
HbIX MYYKOB, MOTYT Pa3pyLNTbCA.

NasepHoe o6opyAoBaHne MOXeT BbITb MOXApPOONacHbIM 13-3a OTHEONACHbLIX KOMMOHEHTOB, M/1aCTMAaCCOBbIX
yacTeli M T.4.. KOTOpble MOTYT MeperpeTbCs UM 3aropeTbCs B C/lyyae ero HenpaBUbHON aKcnyaTaumm.

6.2.9 Bbicokaa TemnepaTtypa v Xonop

BHYTpeHHME YacTh HEKOTOPbLIX 1a3epOB MOTYT 6bITb TOPAYMMU, & UCMO/Ib30BaHNE 3epKasl C yrpaBisieMbIM
NoNOXeHNem guarpammMmbl HanpasEHHOCT B MOLLLHbLIX MPOMbILLJIEHHbIX S1a3epax MOXeT NPUBECTU K BbICOKUM
Temnepartypam. OnacHo Takke KpMoreHHoe oxiaxjeHune nasepHoro o6opyaosaHus.

6.3 OnacHocTu, BO3HMKalOWMe OT OKpyxatlu e cpefbl

6.3.1 TemnepaTtypa u BNaxHoCTb

Ype3mepHO BbICOKMNE WM HU3KME TeMMepaTypbl OKpyXatLieii cpe/bl UM BbICOK/NE YPOBHU BIAXHOCTU MO-
ryT NOBNANATL Ha paboTy NasepHOro 060py0BaHns, BKIOUYAA XapakTePUCTUKN BCTPOEHHbIX 3aLUTHbIX YCTPONCTB,
1 cosfartb yrposy 6e3onacHoili akcnayarauumn. KoHgeHcaums Ha ONTUYECKUX KOMMNOHEHTaX MOXeT NOBUATL Ha
nepegauy nyyka yepes cucremy.

6.3.2 MexaHunuyeckoe coTpsAceHne n Bubpaumsa

MexaHnyeckoe coTpsiceHue v Bubpauus MoryT noB/iMATbL Ha paboTy na3epHoit CUCTEeMbI U BbI3BATb OTK/IOHE-
HMe MyyKa OT 3af,aHHOI OCK. KOTOPOe MOXEeT 6bITb OMaCHbIM.

6.3.3 ATmocdepHble adhhekTbl

My4y0oK MOLLLHOTO /1a3epa MOXeT 3axedb cofepxallecs B OKpyxaloLlei cpeje napbl pacTBOPUTENS, Nblb,
BOCMN/aMeHsaLWmecs rasbl. Takoe BoCnjaMeHeHne MOXeT TakXe Bbl3BaTb B3PbIBbI.

6.3.4 3nekTpoMarHMTHaa U pagmoyacTtoTHas UHTEPKHOPOHLMA

O6nyyeHne n3nyvyaemMbiMn 3N1EKTPOMArHUTHBIMU, MAarHUTHLIMU UK 3/1IEKTPUYECKUMU MOMSAMU, BbICOKME UM-
NyAbCbl HAMPSHKEHUA B Kabensax nMTaHnsa Uan nepegayn AaHHbliX MOryT MeLwaTtb paboTe AelicTBYIOLWEro na3epHo-
ro o6opyaoBaHus, BK1OYAs XapaKTepPUCTUKN BCTPOEHHbIX 3alUTHLIX YCTPONCTB, U NOCTaBUTb NO4 Yrpo3y 6eso-
nacHyt paborty.
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6.3.5 MNpepbiBaHWe 3HeprocHabXeHWst NN OTK/IOHEHUe ero oT 3afaHHOro pexuma

npoprBaHl/Ie 3HeprOCHa6)KeHI/IH NN OTK/TIOHEHWE ero OT 3ajaHHOT0 peXxXnMma MOXeT NOBANATL Ha pa60Ty
cmcTembl 6€30NacHOCTU Nasepa.

6.3.6 NMpo6nemMbl, cCBA3aHHbIE C NPOrPaMMHbIM 06ecneyeHnem

OwnoéKn npun nporpammmnpoBaHun, Korga pa60Ta nasepaunero3awluTHbIX CUCTEM NOMTHOCTLH NN YAaCTUYHO
onpegensieTcs NporpaMMHbIM oGecnevyeHneM, MOTYT MPUBECTU K CEPbE3HbIM U HenpeackasyeMbiM nocnepn-
CTBUSM.

6.3.7 OueHKka 3proOHOMMNYECKOTO M Ye/10BEeYeCKOro pakTopos

HenpaBuibHOe pacnosioxXeHue nasepa v cBA3aHHOIO C HUM 060PY/A0BaHUS, HELOCTATOK MECTa, OC/TOXHSI0-
Lme pabounii npoLecc, MOryT yBe/IM4NTb BEPOATHOCTb BOZHUKHOBEHWSA HECHACTHbIX C/lyYaeB. Kpome Toro, 4yeno-
BeYecKuit CbaKTOp KakK pe3ynbTaTt AeAaTe/IbHOCTN YesioBeKa B NPON3BOACTBEHHbIX YC/TOBUAX MOXET NOB/IUATb Ha
noBejeHne YesnoBeka, CBsi3aHHOEe ¢ 6e30NacHOCTb0. DTN hakTOPbl BKOYAKT B Ce6si:

-IMYHble Ka4yecTBa, KOTOPbIE BKIOYAIOT UHTENNEKTYalbHble, YMCTBEHHbIE U (Pr3nyeckme 0Co6eHHOCTH
yenoseka v onpeaensoT ero paboTocnocobHOCTb, BOCNPUATAE PUCKOB Ha paboyem MecTe, OTHOWeHne K 6e30-
nacHocTy;

- pabouune kayecTBa, onpejensiemMble OTHOWEHNEM K 3ajayam UAN YHKUUSAM, KOTOpble Heo6X0AUMO
BbIMO/IHATb, BAWSHME NCMOMb3YyeMOoro o60pyaoBaHus;

- OpraHu3aunoHHble acnekTbl, onpegensolmne KynbTypy 6e30nNacHOCT B opraHusauuu, B npegenax
KOTOpPbIX YENOBEK A0/HKEH paboTaTh, pa3/iMyHble BAUAHUSA U BO3A4ENCTBUS (peasibHble Au npeanonaraemMblie),
nepea KOTOpPbIMU YeJsTIOBEK MOXET OKa3aTbCA.

YenoBeueckuii hakTop nposiBNsieTcs B 60/bLINHCTBE CBA3AHHbLIX C PA60TOI HeCUACTHbIX C/lyvyaeB U Tpeby-
eT L,e/1eBOro KOHTPOs hM3nyecKknx onacHoCTel, KOTOPble MOTYT BbISSBUTLCS MPY MCNOJIb30BaHUN N1a3epHOro 060-
pyAoBaHus.

6.4 KOHTPO/Ib CONYTCTBYHWUX hAKTOPOB ONacHocTel

Niob6as 060CHOBAHHO OXMAaemas OMacHOCTb, KOTOPas MOXeT BO3HWKHYTb BO BPEMS YCTaHOBKU, 3KCMY-
aTaumm. o6cnyxXmBaHusa nasepHoOro 060pyA0BaHNSA UM U3-3a €70 PACNOIOXKEHUS, f0/XHA 6bITb MAEHTUdMLMPOBa-
Ha 1 COOTBETCTBEHHO OLeHeHa. Heob6xoauMble 3aliUTHbIE MePbl AO/KHbI ObITb ONpeaesieHbl U NPUMEHATLCA Ha
OCHOBE OLLeHKM pucka (CM. pasgen 7) c y4eTOM BCEX COOTBETCTBYOLWMNX HALMOHANBbHbIX NN PErMoHabHbIX Tpe-
60BaHwui.

7 OugeHKa pucKoB

7.1 OnacHOCTU U PUCKKN

KOHTpPONb OnacHOCTel, KOTOpble MOryT BO3HUKHYTb BO BpEMS YCTAHOBKM, 3KCNyaTauum, 06CnyxmBaHus
nasepHoro o6opyaoBaHuns UNmn n3-3a ero pacnonoXxeHus, 4o/mKeH 6bITb OCHOBAH Ha oL eHKe pucka. OnacHoCTb —
n6oe m3nyeckoe cocTosHUE, XMMUYECXnit nnn 6ruonoruyecknii haktTop, KOTopblii cnocobeH HaHecTu Bpes. Bpeg
B 0ObIY4HOM MOHMMAHWU O3HA4YaeT Te/flecHOe NOBPEeXAeHNe, HO MOXET Takxe BKIYaTb B ce6 (huHaHCOBbIe
noTtepu, Hanpumep noBpexgeHne o060pyAoBaHNA UM CO6CTBEHHOCTM AN NoTepu u3-3a npoctos. EcTb onacHoc-
TW. BKlOYaloLLMe BCe acnekTbl. B KOHTEKCTe na3epHoro 060py0BaHua nasepHoe n3nyyeHme — onacHoCTb, HO
€CTb AONO/IHUTEIbHbIE OMNACHOCTMW, KOTOPble MOTYT GblITb CBA3aHbl C UCNO/Ib30BAHWEM /1a3epHOro 060pyA0BaHNS
(Hanpumep, anekTpuyeckne ABNEHUN, AbIM. ra3bl C BbICOKUM AaBNeHNEM), HEKOTOPbIE U3 KOTOPbIX ONUCaHbl B
paspene 6.

Punck— coyeTaHue BEpPOATHOCTM NOSABMIEHNSA N CEPbE3HOCTN Bpeaa, KOTOPbI MOXeT 6bITb NpuYnHeH. Korga
€CTb BO3MOXHOCTb NOABNEHUA ONACHOCTUN, eCTb TaKXXe PUCK HAHECEHWA TpaBMbl, HO HE BCerga Heo6xoAnmMo nnm
BO3MOXHO MOSIHOCTbIO UCKNIOYNTL pUCK. HEO6XO0A4MMO YMEHbLINTL PUCK BO BpeMsa paboTbl naszepHoro obopyaosa-
HUA (a TakKe 060CHOBAHHO OXMNAAEMYI0 BEPOATHOCTb OTKa3a 1 HenpasubLHOTO NPUMEHEHKS) 4,0 NPUEMIEMOTO
ypoBHS. Mpremnemsblii ypoBeHb BapbupyeTCs LWMPOKO B 3aBUCMMOCTN OT Tpe6OBaHMN 1 06CTOATENLCTB MCNOMb30-
BaHWA f1a3epHoOro o6opyfoBaHnsa 1 ABNAETCSA BONPOCOM A8 06CYXAeHNA. B HEKOTOPbIX Cayyasx BO3MOXHO
conocTaB/ieHne pucka ¢ Nof06GHbLIMN pUCKaMu B APYTUX BUAaxX 4eATENbHOCTH.

Knaccudpumkauma (cm. 4.1.2) ocHoBaHa Ha MakCcMMasbHOM BO3MOXHOM YPOBHE BO3AeliCTBUA U3NYUYEHUA Ha
yesioBeKa BO BpeMS HOpMasbHbIX YC/T0BUIA 3KCnyaTaumm na3epHoro o6opygosaHusi. Knacc nasepHoro o6opygo-
BaHWA onpegensieTcs o6LWMMU NpU3HaKkaMy ONacHOCTU M3/TyYeHNs n npegnonaraet onpefesieHHble 3alnTHble
Mepbl KOHTPONSA, NpuBeAeHHbIe B Tabnuue 1. bonee o6wme npobaemsl, BKNOYAA HENPaBUIbHOE NPUMEHEHNE U
0TKa3, Takxe B/IMAIT Ha YPOBEHb pucKa. bonee geTanbHoe paccCMOTPeHNE BEPOATHOCTU U CEPbE3HOCTY NOBPEeXe-
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MWi1 B COOTBETCTBUM C OLLEHKOI prcka AaeT Nonb30BaTesto 60/blie BO3MOXHOCTE B BbIGOpE COOTBETCTBYHOLLMNX
Mep KOHTPOSA. 9TO 0COGEHHO NOJIE3HO NPV ONpeaesieHHbIX hopMax NPYMeHEeHUs, KOrga Mepbl KOHTPOAA, NpuBe-
[eHHble BTabnvue 1. ABNSATCA HECOOTBETCTBYIOLWMMN, HELOCTATOUYHLIMU UM HEOBOCHOBAHHO OrpaHNyYUTE Nb-
HbIMU.

Korpa aTo BO3MOXHO, OLLeHKa pUCKa, CBSA3aHHOI0 CO cneunduyeckMmM NnpoLeccom NpUMeHeHns na3epHoro
o6opyaoBaHNs, 4OKHA ObITb NPeANpPUHATA Nepes ero NOKynkoi. Torga npeanonaraemslii nonb3oBaTtens bygeT
NOJIHOCTbI0 M3BelleH 060 Bcex acrnekTax 6e30MacHOCTU, CBA3AHHbLIX C PACMONOXEHNEM U UCNONb30BAHUEM
nasepHoro o6opygoBaHusi. COOTBETCTBEHHO BCE HEOOGXOAUMbIE MPUTOTOBEHNUA MOTYT GbiTb CAENaHbl A0 ero
NnocTaBKu.

CokpalleHune pucka f,0 NpMeMsIEMOro YpoBHA — UTepaLMoHHbIi npouecc. Mpu oLeHKe pucka BO3MOXHbI
pasnunyHble NOAX04bl, CAMble CYLLECTBEHHbIE LIArn onncaHbl HNXe.

7.2 OueHka pucka: atan 1 — onpegefieHne NOTEHUMANBLHO ONACHbIX CUTYaLUid

CamMoli BaXXHO 4acTbHo OLLEHKM pUCKa ABNSETCA pacCMOTpPeHne Kaxaoii 060CHOBAHHO OXuaaemoii onacHoim
cuTyauumn, kKotopas MOXeT BO3HUKHYTb NMPU UCMOb30BaHUW Na3epHOro o6opyaoBaHns, BKIOYasA YCTaHOBKY, HOP-
MasibHYH 3KCnyatauuo, 06CnyXuBaHue, PEMOHT M 060CHOBAHHO OXMUAaeMble HENpPaBubHOE NPUMEHEHUE NN
0TKa3. YunTbiBaloT cneumndguky o6CnyxmBaHus, perynnpoBaHma napyrue pabotbl, pekomeHgyemble n3rotopute-
nem. NepeyeHb HeWTaTHbIX CUTYaUNA MOXET 6bITb COCTaB/IEH NMPU CUCTEMHOM PacCCMOTPEHUN BCEX AeNCTBUIA UK
6eccMcTeEMHO METOAO0M MO3TOBOTO LWTYpMa.

Tpy OCHOBHbIX BOMPOCA, Ha KOTOPbLIX A0/IKEH COCPEA0TOUUTHLCA NONb30BAaTE b NPYU PACCMOTPEHUMN NOTEHLUN-
afibHO onacHbIX cuTyauuii, cm. 7.2.1.7.2.2 n 7.2.3.

7.2.1 ConyTcTBylOUWMe hakTOpbl ONACHOCTKN

BaXxHO paccMOTpeTh B Le/IOM BCE BO3MOXHble ONacHOCTUN M 06CTOATENbCTBA, NPU KOTOPbLIX 3T ONACHOCTMH
MOFYT BO3HUKHYTb, NPUHUMAs BO BHUMaHWe TUn nasepHoro o6opyaosaHns (ero knacc, ycnoBus, npum KOTOPbIX
onacHoe o6/1y4eHVie MOXeT NPOon30iiTK, BUA BO3MOXHOIO Bpeja), BbINOMHsAeMble 3a4aHna unu npouecc. Xots
061yyeHune oT nasepa ABNSETCA O4EBUAHON ONACHOCTbLIO, HO OHA. Kak NPaBu/o, He ABNSETCA eAUHCTBEHHON. B
pasgene 5yka3aHbl MHOTME CONYTCTBYIOLLME ONACHOCTU, KOTOPbIE MOTYT BbIABUTLCA NPW 3KCNyaTaunmn nasepHo-
ro o6opyfoBaHunsa. Mepbl KOHTPONSA, NPUHATbIE HA MeCTe NPW OL,eHKe pucka, cCNoco6HbI 3t HeKTMBHO NpefoTBpa-
TUTb HEKOTOPbIE N3 3TUX ONACHOCTEN (3a UCKNYEHNEM PaBOT N0 TEXHNYECKOMY 06CNyXMBaHUW). CocTaBneHne
HauyasibHOro CNMcKa yyeta cpeAcTB KOHTPOA (OHM BKIOYAKOTCA B 1a3epHoe usgenme n3rotoButenem Uam ocylue-
CTBAIAOTCSA NPU €ro yCTaHOBKE) OTHOCUTCA K KOMNETEHUMUM Nofb3oBaTens.

7.2.2 BHewHne ycnoBus npu pabote nasepa

Bo3gelicTBMe nasepa Ha OKpyxalLyo cpeay BkaovaeT B cebs:

- MECTONOJI0XEHNE na3epHoro o6opyAoBaHunA, Hanpumep, B 34aHuUn B Nnpejenax BblAeNeHHON Ans nasepa
paboyeii o61acTu: BHYTpU, B npegenax 4OCTYNHOrO Wan OTKPbITOro paboyero NnpocTpaHCcTBa, CHapyXu;

- COCTOsAIHNE paboyeil 061acTn CTOUYKMN 3peHUs pa3melleHns 060pya0BaHnsa, Hanpumep, BMsHUE Ha o6opy-
[oBaHVe Temnepartypbl, BNaXHOCTU, BUGPaL MK, NbIAN U T. 4. 1 BO3MOXHOCTb MOMEX, NOBPEXAEHNSA NPU CTONKHO-
BEHWUW C NIOABMU UK ABUXYLLMMCA 060pyA0BaAHNEM.

- cocTosiHMe paboyeit 061acTu ¢ TOUKM 3peHUsa nepcoHana, HanpuMmep, cBoO60AHasA UM 3arpOMOXAEHHas,
yb6paHHas unu 3arpsa3HeHHas, XopoLo OCBeLLeHHasa nan TeMHas, NpocToTa UCNOb30BaHUA U OTCYTCTBUE fUC-
KomcpopTa npu onepaumax c nasepHbiM 1 CBA3aHHbIM C HUM 060pyA0BaHUEM, NPOCTOTA UAW C/IOXHOCTb BbIMO/HA-
eMoWi 3agauu;

- YPOBEHb A,0CTYNa, HAaNpUMep: NoKanM3oBaHHas orpaHMyeHHas obnacTb B npejesax NnoMeLweHus, He ume-
IOLLLEr0 OTKPBITOr0 4OCTYNa; HeorpaHMyeHHas o6nacTb B npegenax noMeLLeHns, He UMEeoLLero OTKPbLITOro A0CTY-
na; Bo6nacTn OTKpbITOro gocTyna.

7.2.30nacHocTu gnsa nwogei

Mpo6nemsbl, kacatLmecs onacHocTel ANa No4ei, BKNoYaloT B ce65 YNC/10 0NacHOCTEN, YPOBEHb UX MOHM-
MaHug, 3almnTy n obyyeHne nepcoHana. Cpeaun nogeii, NoLABEPXEHHbIX 0NACHOCTAM, MOTYT 6bITb KBANNPULNPO-
BaHHble N obyyaemble paboune, 06CnyxmBatoLWmii NepcoHan, cayxalyne, KOTopbie MOTYT He 0CO3HaBaTh UX Ha-
Nn4ns, NoceTUTenn, f,eTn, KOTOpble He NMOSTHOCTbLI0 NOHUMAIOT NpeAynpeAnuTe bHbIe 3HAKN UM HEe NPaBUIbHO
oL eHVBalOT MMeloLLecs onacHoCTH.

7.3 OueHka pucka: atan 2 — OL0HKa puUcKa 415 NOTEHLMANIbHO ONACHbIX CUTyaLuit

PaccmaTpuBaloT iBa (pakTopa pucka: BeposTHOCTb MOPaXKEHMUSI U CEPbE3HOCTb NOPAXEHUS, KOTOPbIE MOTYT
6bITb PACCMOTPEHbI OTAE/BHO A1 KaX40r0 3/1IEMEHTA B CNUCKE NOTEHLMAIbHO ONACHbIX CUTYaLUiA.
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WNHorga cnoxHo onpefenuTb YACNO BANAOLWMX (DaKTOPOB, HO 3TO He Bcerga Heob6xoaMmo. HekoTopble cTa-
HOBATCS OYEeBMAHBIMM MOC/e 3Tana 1 oueHKN pucka, Korga BbisiBNsSeTCA, YTO HEAO0MNYCTUMbIA PUCK CYLLECTBYET 1
HEO6X0AUMO YCTPAHUTb UM YMEHbLINTL €r0.

OCHOBHO€ BHUMaHWe B Npumepax yaensercs nasepHomy nyuyky. Monb3oBaTenn AOKHbI TakKKe U3yunTb
CONYTCTBYIOLLME ONACHOCTU U PUCKU, BO3HMKAIOLLME OT 3TUX ONacHOCTEeN.

BepoATHOCTb M CepPbEe3HOCTb MOpPaXeHUs ABMAAITCA COCTAaBAAWMMY pUCKa, UX U3yYeHne NoNe3Ho 1
BaXHO 13-3a HeoNpeAeneHHOCTN CTeNeHN Bpesa, KOTOPbIi MOXeT 6bITb HAHECEeH, He3aBUCUMO OT (haKTUYeCKNX
nocneacTBuid, ecnn yaensaTb BHUMaHWe TO/IbKO BEPOATHOCTM 06/1yueHuns cebilie MBO. Takas oueHka pucka,
M3BeCTHAas Kak «4eTePMUHNPOBaHHAN», ABNSIETCSA OCHOBHOI Npu onpegeneHnn pucka B nasepHoi 6e3onacHocTy.
AKLEHT fenaeTcs Ha oueHke 06CTOATENbCTB, YCNOBUIM U COBLITUIA, NPU KOTOPbIX ONAaCHble YPOBHW 061yYeHns
MOT/IM NPOM30ITH, a MePbI KOHTPONS (CM. 6.4) CBA3bIBAIOT C HEO6XOAMMOCTbLIO rapaHTMK TOro, YTOo cneyuduyeckne
06CTOATENbCTBA, YCM0BUSA MU COBBLITASA, KOTOPbIE MOT/IM MPUBECTM K TpaBMe (He3aBNCUMO OT ee Cepbe3HOCTH),
6051ee He MOBTOPATCS.

Bonee nofpo6HbIi cnocob OUEeHKW pucka, KOTOPbI B HEKOTOPbIX CAy4vyasx WCNOMAb3YKT, OnucaH B
7.3.1—7.3.3.

7.3.1 YactoTa

CnepyeTOTHECTV BEPOSITHOCTb MOPAXEeHWs, KOTOPOe MOT/10 cTaTb pe3ybTaToM 1060 N3 onacHocTell, npu-
HUMas BO BHUMaHMWe 4acToTy 06/1y4eHns, NPOA0MKUTENBHOCTL 061y4eHUA U BEPOATHOCTb TOTO, YTO ONACHOCTH
Henb3sa n3bexaTb, KOAHOW U3 TpeX KaTeropuii:

-BOPOATHO — NopaxeHune 6yAeT NPOUCXOANTL 4acTo;

- BO3MOXHO — NOpPaXeHne MOXeT MPOUCX0LUTb NHOTAA/M3peaka;

-MasnioBepoOATHO — BEPOATHOCTb NOPAXEHUS OYEHb HU3KAS.

7.3.2 TAXeCcTb nopaxeHns

CnepyeT OTHECTU TAXECTb NOPaXeHWs K O4HON U3 Tpex KaTeropuii (ueTeepTas KkaTeropmsa MoxeT 6bITb
fob6aBneHa nNpu NoBpeXAeHMM NPOU3BOLCTBEHHOTo 060PYyAOBaHUA UAU NPUYMHEHWA Bpeda oKpyxatLliein
cpege):

- He3HauuTenbHass — He60/blIOe Hey406CTBO; MOXeT N0Tpe60BaThLCA CKOpas NOMOLLb, HO MO/THOE BOC-
CTaHOB/IEHVE NPONCXOANT BbICTPO:

-yMmepeHHas — 6onee cepbe3Hblil ahdhekT: 60nee ANUTeNbHOE BpeMS BOCCTAHOBEHNS, BEPOSITHO, YTO
notpebyeTcs Kypc nevyeHus;

-60/blIas — cepbesHas paHa, TpebytoLas CpoOYHOro MeMLMHCKOro BMeLlaTeibCTBa; BO3MOXHa noteps
TPYAOCNOCOBHOCTM (BKAOYAA NOTEPIO 3PEHNS) N CMEPTb.

7.3.306wWwuii puck

OueHunBaloT 06 NI pUCK M ONpeaensaloT ero npuemMaemMocTb.

HekoTopble oueHkn onucaHbl B 7.3.3.1—7.3.3.3.

7.3.3.1 'nasa unu Koxa

a) MocneacTBmA nopaxeHus rnas 06bI4YHO 6bIBAIOT 60/1€€e CEPbe3HbIMU, YEM aHAaNTOTUYHbIE NOPAXKEHNS KOXN.

b) Ha Nto60M KOHKPETHOM YpOBHE 06/1y4EeHNS 0XOrM 60/bLWOI 06/1acTh KOXN 6yayT 60/1ee cepbe3HbIMY,
YeM 0XOrnm He6obLOW 06nacTu.

) /lazepbl 04EHb BbICOKOW MOLLHOCTW MOTYT Bbl3BaTb Ype3BblUaHO Cepbe3Hble Te/leCHbie MOBPEXAeHNS, B
TOM yMcne NpUBOAALLNE KCMEPTH.

7.3.3.2 AnnHa BOMHbI Nasepa

a) BO3MOXeH «HaKOMEeHHbI» PUCK NOPaXeHWs opraHn3ma, B TOM Y1C/ie MPUBOAALLErO K paky, 0T NOBTOp-
HOro NV ANNTETBHOTO 06/1y4EHNS KOXMN Y1bTPanMoneTOBbIM N3/ly4eHNEeM.

b) FNa3a MoryT 6bITb NOBPEXAEHbI Ta3ePHbIM U3/Ty4eHNeM A0CTaTOYHON MOLLHOCTY Ha /060 A/INHE BOMHbI
(ananasoHa BO/MH, 6€30MacHOro AN rnas, He CyLWecTByeT).

c) Jaxe nokanv3oBaHHble, OTHOCSALLMECS K ceTyaTKe rn1a3a, NOBPeXAeHNS MOTyT NPUBECTU K Cepbe3HOl
noTepe 3peHus.

d) PaHbl Npy NOBEPXHOCTHOM MOBPEXAEeHNN POroBOoi 060/104KM MOTYT 3aXWUTb; B C/lyvyae NPOHUKHOBEHUS X
rny6xe B poroByt 060/104KYy — HET.

e) BHe3anHoe n HeoxungaHHoe o61yyeHne Ta 3 BUANMBIM Na3epHbIM U3NTYYEHUEM aXe Ha YPOBHSAX 3HAUMN-
TeNbHO HMXe MBO MOXeT 0TB/I€Yb U OCMIENUTD.
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7.3.3.3 TpoaomKMTeNnbHOCTb BO34EACTBUSA Na3epHOro N3iyyeHns

MpoAoMKUTENBHOCTL BO3AEWCTBUSA Na3epHOro N3lyyeHuss MoxeT 6biTb OrpaHMyeHa CKOpPOCTbi0 nepe-
MelleHnsa Npyu peakuum Ha 60/b, CUIbHBIM CBETOBbIM BO3JeNCTBMEM WAN YyBCTBUTE/IbHOCTbIO K TEMJI0BOMY
BO34elCcTBMI0. DOTOXMMMYECKNE NOBPEXAEHNA 06bIYHO HE BO3HMKAKT N3-3a HENOCPEACTBEHHbIX 3pUTENbHbIX
OLLYLLeHWHA.

7.4 OueHka pucka: atan 3- BbI6OpP Mep KOHTpoONS

Ecnv ypoBeHb pucka HeJonyCTUMO BbICOK, BBOASAT MePbI KOHTPO/IA, KOTOPbIE CHUXKAIOT ero 40 NpruemMaemMo-
ro ypoBHS. Mepbl KOHTPONS NpeAcTaB/eHbl B pasgene 8. MNpu BbiGope COOTBETCTBYOLWMX MeP KOHTPONSA TEXHU-
4yecknii KOHTPOb MPUMEHSIOT B NpeAeniax yCTaHOBMEHHO NONNTHKM B YacTu TEXHMKM 6e30nacHoCTu, paccMaTpu-
BalOT Kak OCHOBOMoOJ1arawlee CpeCcTBO /19 YMEHbLEHNS pUcka NopaxeHus nasepom. J/InyHble 3alnTHbIe cped-
CTBa UCMO/b3YIOT B KAYeCTBE Noc/efHeli Mepsbl, KOrga COBOKYNMHOCTb TEXHUYECKNX N aAMUHUCTPATUBHBIX CPEACTB
He MOXeT o6ecneynTb AOCTaTOUYHbI YPOBEHb 3aALUUTHI.

Mocne Toro Kak Mepbl KOHTPO/ISA, CBA3aHHbIe CO CHUXEHNEM PUCKOB, ONpejesieHbl, NpoLieaypa oLeHkn puc-
KOB. OMMCaHHas Bbllle, J0/KHa 6blITb MOBTOPEHA, U B C/ly4ae HeE06X0AMMOCTN BCe paboTbl MOBTOPSAIOT CHOBA,
nokKa puCcKu 0T BCeX NOTeHLNabHO BPeAHbIX CUTyaLnii He yMeHbLIaTCcsa 40 NPYeMIeMOro ypoBHA. OTu fJeicTBus
cnefyeT NOBTOPATb, NOKa NpPeA0XEeHHbIE Mepbl He 6yAyT peann3oBaHbl NPY HOPMasrbHOM (OYHKLMOHUPOBaHNN
nasepHoro 060pyA0BaHNA C Lenbio NoOATBEPAUTL, UTO OCTATOUHbIA PUCK IBASIETCA NPYEeM/IEMbIM.

8 Mepbl KOHTpONA

8.1 O6Wwue NoN0XOHNSA

Ecnu npu ouexke pucka (cm. pasfen 7) BbIACHUIOCb, YTO €ro YPOBEHb BbICOK, TO MPUMEHSAIOT 3alUTHbIe
MepPbl KOHTPONA. 310 TpeﬁOBaHI/Ie OTHOCUTCS K UCMOIb30BAHMI0 06 bIX nasepos, KI'IaCCVICbI/ILU/IpOBaHHbIX N3roToBu-
Tenem unu npofaHHbix 6e3 knaccudukalmm Ana BCTpavBaHNs B KOHEUYHbIA NPOAYKT, UK cneLlunanbHO CKOHCTPYK-
pOBaHHbIX /19 KOHKPETHOrO NCNO/Ib30BaHNA, NPOBEAEHUSA IKCNEPUMEHTOB UK NOMTYYEHUS OLLEHOYHbIX pe3y/bTa-
TOB (OLEeHKa pucka /1 na3epHoro o6opyaosaHus knaccos 1 n 2 06bI4HO He TpebyeTcs, HO Npu 3TOM BCerga
paccmaTpuBaloT HeObbIUHbIe UKn cneuudurnyeckne 06CTOATENLCTBA, KOTOPbIE MOTYT NOTPe60BaTh CneLnasnbHbIX
Mep KOHTPONA).

B nepByto ouepe/b BCcerga paccmatpmBaloT TEXHUYECKYH0 BO3MOXHOCTb UCMOIb30BaHUA nasepa HU3LWero
knacca. Heo6xoANMOCTb NPUMEHEHNSI ONAaCHOro 1asepa Ao/KHa 6bITb onpasAaHa 40 ero nokynkuM n UCnosb3o-
BaHMA.

Ecnv nasepHoe nsgenvie MCNosib3yoT B Lensax (Ui cnocobom), He NpefyCMOTPEHHLIX(OM) U3rOTOBUTESIEM,
MOTYT BO3HUKHYTb ONaCHOCTU, KOTOpPLIE HOTpeﬁyIOT,qOI‘IOﬂHI/ITeI‘IbeIX 3alUTHbIX MepP KOHTPONA, OT/INYako W NXca
oTonpeneneHHbIX N3roToBUTENEM.

Mepb! KOHTPONA AO/IKHBI 6bITb CKOHLLEHTPMPOBAHbI M0 TPEM HanpaseHUAM: TEXHUYeCcKe CpefCcTBa KOHTPO-
NnA, afMUHUCTPaTUBHbIE CPEACTBA KOHTPOIA U /INYHbIE 3aliuTHble cpeAcTBa. TaM. rge BO3MOXHO, ONacHoCTH
MOJIHOCTHI0 YCTPaHAT HENOCPELCTBEHHO B UCTOUHMKE U3/TYHEHUA NPY NMOMOLLM Pa3paboTkm TEXHNYECKUX CPpeAcTB
KOHTpONSA (Hanpumep, 3ak/Ilo4YeHneM nyyka B KOXYX).

TexHuuyeckune cpeCcTBa KOHTPO/A BKAOYAKOT B Ce65 KOHCTPYKTMBHbIE 0COBEHHOCTUN Na3epHoro obopyao-
BaHWs, CBA3aHHble C MPOXOXAEHNEeM N1a3epHOro nyyka, yuTeHHble M3roToBuTesIeM Uu nonb3oBaTesieM, yCTaHoB-
Ky 3alMTHbIX 6apbepoB 1 OXpaHbl C Liefiblo NpefoTBPaTUTbL AOCTYN /I0AER K Na3epHOMY U3TyUYeHuto.

AOMUHUCT paTUBHbIE CPEACTBa KOHTPOJIA 0XBaTbiBAOT BCE 06LIME BONPOChI, NPoLefypHbIe BOMPOChI
(npaBuna, cBA3aHHble C KOHKPETHbIM MeCTOM paboTbl 1a3epHOro 060pyAoBaHns), MCNOb30BaHMe Npegynpexja-
IOLL X 3HAKOB OMAaCHOCTH, 3anpeTbl, 06yYeHne, MHCTPYKTax, pacnpejenerHme o6s3aHHoOCTeN.

CpegcTBa nHAMBUAyanbHol 3aWwmnTbl (C/13)— 3To 3aWnTHbIe CPeACcTBa, KOTOPbIe UCMNO/b3YET NepCoHa.
B KOHTeKcTe nasepHoii 6e30NacHOCTN OHU OTHOCATCS NPeX/e BCEero K CMNo/ib30BaHNI0 1a3ePHbIX 3aLWMUTHbIX 04-
KOB. HO MOTYT TakxXe BK/llouaTb B ce6s5 yacTu cneymanbHol ogexabl (Hanpumep, nepyaTku U Macku Ha L) ANs
3allMThl KOXW, pecnupatopbl ANSA 3aWUTbl OT NbIIW U AbIMa, HAYLWWHUKK AN 3alUTbl OT YPE3MEPHOTO WyMa.

Mocne yTBepXAeHNs BCEX MeP. CBA3AHHbIX C UCNOJIb30BaHNEM N1a3epHOro 060py0BaHUsA, OCHOBHOE BHU-
MaHue yaensT cpecTBaM TEXHUYECKOro KOHTPO/IA C Lie/lbio YMEHbLINTL PUCKW, CBAA3AHHbIe C NOpaxeHnem
nasepom.
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PaccmaTpuBaloT afMUHUCTPATUBHbIE CPeACcTBa KOHTPO/IS, OXBaTbiBaloLLMe 06LLMe BONPOChH! 1 Ge3onacHble
cucTembl pa6oTbl. Micnonb3oBaHne CpeAcTB MHAMBUAYANbLHON 3aLKUTbl paccMaTpuBaeTcs Kak kpaliHuii cnyyai,
KOTia COBOKYNHOCTb TEXHUYECKNX U aAMUHUCTPATUBHBIX CPEACTB KOHTPO/ISA HE 06ecneynBaeT LOCTATOUHOMO YPOBHS
3aluThbl. Mpu ncnonb3oBaHum CU3 TpebyeTcs afekBaTHbIN YPOBEHb afMUHUCTPATUBHOTO KOHTPO/IS, NO3BONSIO-
LMt NOSTHOCTbLIO KOHTPOIMPOBATH X UCMONb30BaHMeE.

CHMXeHNe pucka 40 NPMeMIEMOT0 YPOBHS — UTePaLUOHHbIV NpoLecc, CBA3aHHbI ¢ ngeHTudukaymei
onacHocTell npu akcnayaTauuu NasepHoro 060pyA0BaHUsS UM 060CHOBAHHO OXMAAEMbIM HeNpaBuibHbIM €ro
“cnonb3oBaHneMm (C TeM. YTOGbI y4ecTb 060CHOBAHHO OXMAaeMble BO3MOXHOCTY 0Tka3a), OLleHkKa prcka Bpesa
Kak pesynibTata 06/1y4eHNs U yCTaHOB/IEHUE MeP KOHTPOJIS, KOTOPbIe MOTYT CHU3UTb PUCK.

Ecnv akcnnyartauneii 3aHUMatoTCsl HECKO/IbKO OpraHn3aLuii, ToO TEXHUYECKMMY TPe60BaHUAMY U YCTAHOB-
KoV nasepHOro 060py0BaHNA [OMKHA 3aHUMATLCA 0TAE/bHAA KOMMNaHUs (BO3MOXHO NPUBEYEHNEe U3TOTOBUTE-
ns), ynoSIHOMOYEHHan NoCcTaBAATb M yCTaHaBNMBaTb 060PyAOBaHKeE, a TaKkke COTPYAHMKM NokynaTens. BaxHo,
uT06bI UX 0683aHHOCTU GbININ ACHO ONpegesieHbl. Bonpockl 0TBETCTBEHHOCTY 3a KaXAbIi onpegeneHHblii acnekT
6e30NacHOCTU 1 CUCTEMY B LLe/IOM flyyllle cornacoBaTh 3apaHee B NMCbMEHHOI (hopme.

8.2 CHMXeHne onacHoCTKn

AHann3 npeanonaraeMoro UCnonbL30BaHus nasepa B 3aBUCMMOCTU OT YPOBHS PUCKOB AaeT BO3MOXHOCTb
[OCTUTHYTb MUHUMA/bHOTO YPOBHS OMACHOCTU (M. COOTBETCTBEHHO, CHUXEHUS YPOBHSA pucka). CHUXEHNE YPOBHS
pvcka 4OCTUraeTcs, HanprUMep, yMeHbLIeHeM 3MUCCUM Nla3epa, YBe/IMYyeHneM grnameTpa nyyka uam ucnosb3o-
BaHVWEeM pasfinyHbIX ANUH BO/H. M0/b30BaTe b BCErAa f0/MKEH 6bITh YBEPEH B OCTUXEHUN MUHUMAIbHOI cTene-
HW ONACHOCTU, COPA3MEPHO C HAaMeYeHHbIM NPUMEHEeHNEM fasepa.

8.3 OrpaxgeHua Ansa 3alWnTbl OT ONACHOCTU

8.3.1 3ak/oyeHne nyyka B 3alLUTHbIA KOopnyc

Mcnonb3oBaHue 3aliMTHOrO Kopnyca cnefyeT paccMaTpuBaTbh Kak CpefCcTBO NpeAoTBpalleHma goctyna
nepcoHana Kk onacHbIM YPOBHSAM /1a3epPHOro n3nyvyeHuns. 3awmTHblli KOPMyC N03BOASeT NpegoTBPaTUTbL IMUCCUIO
nasepHoro n3nyyeHuns ot 06opyAo0BaHNs M A0CTYN NepcoHana B 30HbI BO3MOXHOMO /1a3€PHOT0 U3/TyYeHNS.

Bce 3aluTHble KOpNycbl 1a3epoB N3roTaBAUBaKT U3 COOTBETCTBYIOLWNX Matepnanos, KOTopble 6e30nacHbl
1 NpUrogHbl 415 Lenei npegnonaraeMoro NCnosib30BaHus € y4eTOM YCI0BUIA OKpyXXatoLLeii cpegbl.

YHuBepcanbHbIM Martepuasiom g8 U3roToBAEeHUA 3aLUTHbLIX KOPNYCOB ABNAETCA MeTas/l, a B HEKOTOPbIX
AvanasoHax 4/IH BONIH — CTeKN0 unn nnactmaccbl. Heob6xoammble cBoicTBa MaTepmnanos 419 3aWUTHbIX KOpy-
COB — YCTOWYMBOCTb K BHELLUHWM BO34eUCTBUSAM (B HACTHOCTU, MHANMD D EPEHTHOCTb K MEXaHNYeCcKoMy Bo3aeli-
CTBMIO. BbICOKOW TemnepaTtype v CBeTy) MAocTatoyHas onTuyeckasi NI0THOCTb Ha f/INHE BOJTHbI 1a3€PHOT0 U3Ny-
yeHusa. CTeHbl NOMeL,EeHNss MOXHO pacLeHuBaTb Kak 3alUTHbIA Kopnyc, ecnm ecTb HE06X0AMMOCTb N36aBUTL
nepcoHan ot hnM3n4ecKoro NpucyTCTBMA B 30He paboThl nasepa.

MouyHble nasepsbl knacca 4. UCnosib3yemMble 471 pe3ku, cBapku n Apyrux oopm o6paboTkm maTepunanos,
npeacTasAT AOMNOMHUTESIbHYIO ONACHOCTb U3-3a BO3MOXHOCTU 1a3epHOro nyyka NPpoOHUKHYTbL Yepes Henpo3spauy-
Hblli MaTepunan nocpeacTBOM pacnnaBneHus, NPpoXuraHua, ncnapeHna Unu paspylueHns. B kayecTse pykoBoa-
cTBa Npu OLEeHKe NPUro4HOCTN MaTepurasioB A1 MOLLHOIO 1a3epHOro n3nyvyeHus cm. M3K 60825-4. B uenom
3alMTHbI/ KOPNYC A0/MKEH 06ecneynBaTth 3alnTy OT Ia3ePHOTO N3/ly4YeHUsl, KOTOpPoe MOXeT nonajaTtb Ha ero
BHYTPEHHIOIO MOBEPXHOCTb.

[na 3awnuTHOro Kopnyca npeaycmaTpuBaloT BO3MOXHOCTb NpefoTBpaLleHns HenpegHaMepeHHOoro Uan He-
CaHKLMOHNPOBAHHOTO NepeMeLLeHNs ero Namn Kakoi-nmbo ero 4actu, Korga oTkpbiBaeTCcs 4OCTYN K 1a3epHOMY
n3nyuvexuto (cm. 8.3.3).

8.3.2CmMOTpOBble OKHa

[Ana HabnoaeHna (ocMoTpa) MOXHO UCMO/Ib30BaTh OKHA, NO3BOMAIOLME BUAETb YaCTH /1a3epHOro kopnyca
BO Bpems paboTbl nasepa, 04HaKo NpeAnoyTuTeibHee yCTaHOBUTbL CUCTEMbI fla/ibHero HabnwgeHus (Tenesuge-
Hue). CMOTpOBbIE OKHA J0/KHbI ObITb U3rOTOB/IEHbI U3 HAAEXaLLUX MaTepuasnos, YTOObl HabMaeHe BHYTpeH-
HUX YacTel Kopnyca He CTaBW/10 NOJ Yrpo3y ero 3awnTHble CBONCTBA.

MeToz Bbl4MCNEHNA HEO06X0AUMOI ONTUYECKO NNOTHOCTU MaTepuana okHa Ha AnHe(ax) BO/IHbI(BOJH) na-
3EPHOr0 U3/ly4eHNs — TOT Xe, YTO U NPU BblYUCEHUN ANA 3alUTHbLIX 04KOB (CM. 8.4.5.2), HO oueHKa 060CHOBaH-
HO OXMAAeMoro MmakCcMmManbHOro 06y4yeHunsa 6yaeTt pa3iMyHoli. B 4acTHOCTM, Yepe3 CMOTPOBOE OKHO C/lyvaiiHoe
06/1y4yeHne MoXeT UMeTb HaMHOro 60/1bLY NPOAOIKUTENBHOCTb, YEM NPU UCMOMb30BAHUN 3aLLUTHbLIX OYKOB
(cm. M3K 60825-4).
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8.3.3 3awwuTtHasa 6n1oknpoBKa

8.3.3.1 HasHaueHue 3aLlnTHO 6/IOKMPOBKK

[ocTyn KycTaHOB/IeHHOMY Mo/ib30BaTesieM 3alUTHOMY KOPMyCY A0/KEH KOHTPOMPOBaTbCA copasmepHo
YPOBHI0 pucka (cMm. Tabnuuy 9). Ecnu cywectsyeT 060CHOBaHHO OXUAAEMbIl pUCK HAHECEHWUS Cepbe3HOro Bpea
3[,0pPOBbI0 U3-3a HEOPEXHOTO, CyYaliHOIo UK faxe 3/10HAMEPEHHOT0 OTKPLITUS MW YA aneHns 4yacTu Kopnyca,
cnepyeT KOHTPONIMPOBATL 1a3ePHY0 ONACHOCTb TEXHUYECKUMM cpeacTBaMu (Hanpumep, Npy NOMOLLLM 3alMTHOM
6/10KMPOBKM), MO3BOMALWMMN NPEAOTBPATUTL 0CTYN K Na3epy UM OTKAUYNTL Ta3epHY0 aIMUCCUL0 (CM. Takxe
8.4.2 v npunoxeHue A).

WNHCTpyKUUKN ANs ycTaHaBIMBaeMbIX NOMb30BaTeIeM 6/10KMPOBOK NMPUBEAEHBI HUXE 1M NpeaaratTcs B Ka-
yecTBe pekoMeHfaLmii, HO He pacCcMaTpMBalOTCA Kak NPON3BOACTBEHHbIe TpeboBaHUA (NPON3BOACTBEHHbIE Tpe-
60BaHnA 4NA nasepHbIX n3genuii onpegeneHsl B MOK 60825-1).

8.3.3.2 KoHCTpyupoBaHue 3aLuTHbIX CUCTeM 610KMPOBKMN

[Ons 6N0KMPOBOK, NpeAHa3Ha4YeHHbIX A1 BbINOMHEHWA PYHKLUIA NO 6€30NacHOCTU B KPUTUYECKUX CUTYa-
LMSAX, PEKOMEHAYITCA:

a) MexaHun4yeckme BblkoYaTe M, KOHCTPYKTUBHO 06ecneunBarLLme NpuHyaMTENbHbIA pas3pbiB Lenu (Cm.
A.2.2, npunoxeHue A). MpyxuHa pacnpamnseTcs npu cpabatbiBaHWW BbikoYaTens 6/10KMPOBKM, NpefoTBpaLLas
ob6pasoBaHue Ayrn Nam puck HeycTonunBon paboTbl:

b) 6eCKOHTaKTHble nepekayaTenn; nonesHbl Ha pasfBMXHbIX ABepsax. Takue nepeknyarTenn Koau-
pylT (T.e. 06€ 4YacTW KOHCTPYKTMBHO paboTalT Kak eAuHoe YCTPOWCTBO), 4TOGblI mM3bexaTb CnyyainHoro
packpbITUS;

C) cucTembl 6/10KMPOBKUN; KOHCTPYKLMS cMCTEM A0/DKHa obecneunBaTth, YTOObI 0AUHOYHAS oW MbKa B 110601
4yacTu Lenu He Bena K noTepe 3awuTHoi pyHkuun. OAnHOYHasA ownbKa AoKHA GbiTb O6HApPYXeHa npexae, Yem
cuctema byaeT Bo3BpalleHa B UCXO4HOe NonoxeHne (Mpumep 060CHOBAHHO 0XNAaeMOoro co6bITUS — 3amblka-
HWe KOHTakKTa pene);

d) npepbiBaHne nasepHoOit aMnccun; BO3MOXHO MPU BbIKTIOYEHWUN 3N1EKTPONUTAHUS Nasepa, a 419 UMNyJ/ibC-
HbIX S1a3epoB A0/HKHO CONPOBOXAATLCA COPOCOM N06OIN OCTATOUHON SHEPrUK, KOTOPas MOXET CTaTb UCTOYHUKOM
cnepyloLero umnynbca, 4tTo 06bIYHO 0b6ecneynBaeTCsa N3roTOBUTENEM NPU NPOEKTUPOBAHUN U34enuns.

8.3.3.3 B/10KMPOBKM C BO3BPATOM B UCXOAHOE MOJIOXEHNE

Xopoluo 3apekoMeHA0Banun cebsi Ha npakTuke 6/10KMpPYHOLLLME CUCTEMbI, CKOHCTPYMPOBAaHHbIE Tak, 4TOObI
nocne cpabartbiBaHusi cucTemMa morsia 6biThb 1€TKO NepesarpyxeHa (Hanpumep, KHONKoi cépoca).

C6poc 6nokupytoLLeit cucteMbl He AOMKEH ObiTb BO3MOXEH, NOKa He YCTpaHeHbl OLWNOKM BCEX 3aLyUTHbIX
PYHKLMIA 1 3aLUTHBIX YCTPOCTB.

Mpu Bo3Bpate 610KupyloLLeli CMCTEMbI B UCXOAHOE NOMOXEHNE [0/KHA OblTb UCKNOUYEHA BO3MOXHOCTb
CamMoCTOSITE/IbLHOrO Nepe3anycka fasepa fj0 TOTOBHOCTW CUCTEMbI NPUHATbL KOMaHAy 3anycka.

8.3.3.4 BNOKMPOBKM C NePexo0M Ha py4yHOe ynpasieHune

Bnokupytolime cuctembl C BO3MOXHOCTbIO Mepexoa Ha pyyHoe ynpaBneHune, paspellatllee 4ocTyn Ans
06CNyXNBAHUA UMW PEryNNpOoBaHNs, A0/KHbI COOTBETCTBOBATH C/eAyoLW UM TpeboBaHUAaAM:

npegnonaraeTcs, YTO HOpMasbHaa paboTa Npy OTKAOUYEHUN 6/TOKUPOBKK He ByAeT BOCCTaHOBEHA, Korga
naHenb A0CTyNa K 1a3epHoOMY M3/1y4eHUI0 BO3BPATUTCA B CBOe 06blYHOE NosioxeHne. 3To TpeboBaHue obecneyn-
BaeTCA. Hanpumep, orpaHnyeHnem NPoOAO/IKUTENIbHOCTN PYYHOTO YyNpaBieHNsa Ui NpoekTupoBaHnemM nsgenus c
MexaHU3MOM nepexofa Ha pyyHoe ynpas/ieHue.

HamepeHHOe oTktoueHne 6/10KMPOBKN AO/HKHO COMPOBOXAATbLCA YETKAM BU3yasibHbIM WU 3BYKOBbLIM CUT-
HasloM TPeBOTW.

Ecnun 610kMpOBKOI MOXHO ynpaBnATh U3 BHelWHel o61actu paboTatoLiero nasepa, To 370 A0/DKHO ObITb
BO3MOXHO TO/IbKO NOCPEeLCTBOM 3aKOAMPOBAHHOIO UM YNPaBAAEMOro K/1l04O0M BbiKIloYaTens 4nsa npefoTepadye-
HWUS TaKOl BO3MOXHOCTU AN HEYNOSIHOMOYEHHOTO NepcoHana.

8.4 CHMXeHne onacHoCTu

8.4.1 [lpepoTBpalweHue goctyna

[LocTyn nogeit npy 060CHOBAHHO OXMAaeMOil 0NacHOCTW Ta3epPHOro N3Ny4yeHns fomxkeH 6biTb NpegoTBpa-
LWeH TeXHUYeckumMm cpecTBamMu. Ecnm Heo6xoAnMbIA YpOBEHb 3alynTbl He JOCTUIHYT, TO 4OCTYN NtoAel k onac-
HbIM YPOBHSAM /1a3€PHOT0 U3/TyYeHUs UK K APYTMM ONacHOCTAM, CBA3aHHbIM C paboToli nasepa, 40/KeH 6bITb
npegoTepalleH, HacKo1bKO 3TO MPaKTUYeCKN BbINOSTHUMO, C UCMO/Ib30BaHNeEM 6apbepoBs, kKaHana A5 BbiBOAA
nyuyka, nokanusauuvein B kopnyce, o6ecneuyeHmem [JOCTyna TO/bKO yNOJIHOMOYEHHOMY NepcoHasny, Korga ato
Heob6xoAuMmo.
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8.4.2 30HbI, rae ucnosb3lyeTca nasep

30Hy, rfe ncnosb3yeTtca nasep, onpeaensaoT Besje, rie 060CHOBAHHO OXUAaeTCa PUCK Bpeja Kak pesy/ib-
TaT UCNONb30BaHUA NasepHoro 06opyaoBaHus. B 06bIHHOM NOHUMAHNUM 30Ha, FAe UCMO/b3yeTcs nasep. — 3To
MecTo, B fnpejesiax KOTOPOro CyLiecTByeT ONacHOCTb /1a3epPHOro U3/ly4eHUst U, COOTBETCTBEHHO, HEOBXO0ANM
3(h(heKTNBHbIV KOHTPO/b. Takne 30Hbl JO/MKHbI 6biTh ACHO 0603HAaYEHbI, AOCTYM K HAM pa3peLleH TO/IbKO YMOHO-
MOYEHHOMY 0O6y4YeHHOMY MepcoHany 1 NIAAM Mo UX KOHTPOJIEM.

IpaHunLbl 30HbI, e UCNob3yeTcs nas3ep, A0/KHbI ObITb OTOPOXEHbI Be3fe, rge 060CHOBAHHO OXunaaeTcs
pUCK NnpuunHeHusa speja (Bkovasa 060CHOBaAHHO OXM4aeMble HEUCTPABHOCTY /Ta3ePHOT0 UK CBA3aHHOIo 060py-
[OBaHNA U HEUCNPABHOCTW NPV NPaBUIbHOM NPOBeAEHUN nNpoLeayp).

MpepynpeaunTenbHble 3HaKM HAHOCAT C BHELLHEN CTOPOHbLI 30HbI, e ucnosb3yetcs nasep. OHU JOMKHbI
OblTb YETKMMMU, XOPOLLIO BUANMBIMU N YnTaeMbIMU. 3HAKN AO/KHbI COAEpPXaTb CUMBO/ Na3epHO onacHocTy,
nokasaHHbIN Ha pucyHke 1, ykasaHue(s) Tuna(os) o1aCHOCTU(el). Ha orpaHMyeHmne 4ocTyna u Mepbl NPeAoCcTOPOX-
HOCTW. KOTOpble criefyeT NPefnpuHATL Ha BXoAe. MOXeT 6blTb MO/IE3HO BKIOUYNTL B YKa3aHUA NMS YenoBeka,
OTBETCTBEHHOr0 3a 6€30MNacHOCTb B 30HE, OT KOTOPOr0 MOXET 6bIThb NoslyYeHa Heob6xoAnMasn nHopmaums.

MonHoe dumsnyeckoe orpaxeHne 30HbI, r4e UCNosib3yeTcs nasep, 06bIYHO XenaTesibHO, HO He Bcerga
Heo6XxoANMO Npu YCNO0BUK, YTO:

a) ,0CTyn B 30HY KOHTPOIMPYeTCA U

b) NOAN BHE 30HbI HE NOoABepraTcsa HebaropasyMHOMY PUCKY.

BnoknpoBKky iBEpU UK Apyrux nyTein BxoAa B 30Hy, B KOTOPOIi UCNO/b3yeTca nasep, cnegyet paccmaTpu-
BaTb CTOYKW 3PEHUS HANIMUUNSA CYLLLECTBEHHbIX OMAcHOCTEN N HEBO3MOXHOCTU KOHTPOA AOCTyNna aAMUHNCTPaTUB-
HbIMW cpefcTBaMu U. 0CO6EHHO, Npu Heo6Xxo4MMOCTH ncnosib3osaHna CK3 B 30He ncnosib3oBaHuA nasepa. Ecnu
6n0KMpytoL e yCTPOCTBA YCTAHOBIEHbI HAa NYTAX BXOAa B 30HY, OHN MOTYT 6bITb NOAK/IOYEHbI COEANHNUTENEM
ANCTaHLMOHHON 6/10KMPOBKM K Naszepam knaccos 3B 1 4 ¢ Lenbio npepbiBaHNA 3MUCCUM B CriyYae, ecnun 6,10Kkmpy-
foLLee yCTPO/CTBO aKTMBM3MPOBAHO NMPY BO3MOXHOCTM BXOAa B 30HY. [lonyckaeTcs NCNo/ib30BaHNe Apyrux Bos-
MOXHOCTe (hyHKLMOHMPOBaHNA 6/I0KMPOBKM C Lief1blo NpepbiBaHNS amuccumn (Hanpumep, coeguHeHune ¢ ycTpoii-
CTBOM MOJauun 3/1eEKTPUYECKOTO NUTAHUA Nasepa Ui npepbiBaTenem nyuka). lipumepbl 30H UCMONbL30BAHNUA f1ase-
pa c y4yeToM Knacca nasepa npusegeHsl B tabnuue 9,

Ecnu no akcnnyaTtauMoHHbIM NPUYMHAM HEO6XOAMM BXO/ UMW BbIXO[, B KOHTPOIMPYEMYIO 1 3aLLULLEHHYIO
610KMpPOBKaMU 30HY UCMONb30BAHMA N1asepa, J0NycKkaeTcs UCNoJb30BaHe 6/10KMPOBOK C NepexooM Ha pyvyHoe
ynpasneHue (cm. 8.3.3.4). Takas cuctema SiBSETCA OTKPbITO, NO3TOMY BO3MOXHA 3KCNyaTauus ¢ HapyLlweHnem
npasu, 0gHaKo He06XOAMMO HaTN KOMIPOMUCC Mexay 3t heKTUBHOCTbIO IKCNAyaTaLm 30HbI UCNO/b30BaHNA
nasepa n BO3MOXHOCTbIO XOTS 6bl BpEMEHHOT0 NpekpaLleHns paboTbl CUCTEMbI 3alMTHOV 610KMPOBKK. Annapa-
Typy 6/10KMPOBKU C MEPEXOOM Ha PyYHOe ynpas/ieHne He cnefyeT NpUMeHATL 6e3 TwaTtelbHOro nuccnefoBaHus
ee 1Cnosib30BaHus, BK/IOYas HenpasuabHOe. Ecnun npepbiBaHne nas3epHoil amuccumn Henpuemaemo, a 6710knpos-
Ka C nepexofjoM Ha py4Hoe ynpaBieHue He obecrneynBaeT y0BeTBOPUTENIbHOE peLleHne (Hanpumep, Npu uc-
No/Ib30BaHNN B MEAULMHCKUX Lieifax), TO MOXHO UCMOMb30BaTh, HanpuMep, 3aKo4MpoBaHHbIe UK yrnpasiseMble
KMIOYOM NpefoxpaHnTebHble 3/IEKTPOMArHMTHbIE ABEPHbIE 3aMKN, UMEOLL e KHOMKX, NO3BONSAIOLWME OTKPbIThL
[BepHble 3aMKU B C/lydyae Heo6X0A4MMOCTU 1 BbINYCTUTbL NI0AE B upe3BblyaiiHoi cuTyauum (1. e. 4OCTYNHbIE
BHYTPW 1 CHapYXW 30HbI UCNO/L30BAHUA Nasepa).

OcBeleHHble NpegynpexjarLyne 3Haku MoryT UCNOoNb30BaThLCA 3a NpejesnaMut 30Hbl MCNOJIb30BaHMA Na-
3epa /19 yKa3aHus Ha TO. 4TO akcnayaTupyetcsa nasep uasepb (ecav yctaHoBneHa) 3a610kMpoBaHa. OTu 3Haku
[OJIKHbI AICHO yKa3blBaTb Ha TO. KOrfa BXo/ B 30HY 6e30MnaceH, a Korfa onacHocTb cylecTByeT (CM. 2.5).

Mpu ycTaHOBKe KHOMNOK aBapuiiHOro ocTaHoBa (06bIYHO KHOMKA KPACHOTO LiBETA) BO BHYTPEHHEN 4acTu 30HbI
N5 npekpalleHns onacHoi Na3epHoi aMuccum B ciyyae YpessblualiHol cutyalmm cnegyet pacCMoTpeTh Takke
BO3MOXHOCTb BO3HUKHOBEHUSA APYrMX pUCKOB. CneunasbHble Tpe6oBaHNA OTHOCUTE/IbHO 6e30NacHOCTH Ha pabo-
yeM MecTe AN pas3HbiX CTPaH Takxe A0/KHbl cobgaTbes.

8.4.3 MecTHble npasuia n npouenypsbl

ALMUHUCTPATUBHbIN KOHTPOJIb AO/HKEH NPOBOAUTLCA B (DOPMe YyTBEPXKAEHHbIX JOKYMEHTOB U1 npoueayp,
KOTOpPble MOTYT 6bITb COCTaB/IEHbI [1/11 KOHKPETHOI OpraHn3anumn, No MecTy pacnosioxeHns 060py0BaHNs 1 COOT-
BETCTBOBAaTb CTaHAAPTHbIM 06pasuam. lokyMeHTbl 1 NpoLeaypbl AO/MDKHbI BKIKOYATL B CE6S:

a) onucaHune 1 HasHavyeHue o6opy0BaHNA UK NpoLecca,;

b) uMs 1 paboyee MecTO HauaibHUKa CNyXObl NasepHoii 6e30NacCHOCTU 1 COTPYAHVKA, OTBETCTBEHHOTO 3a
nasepHoe o6opyaoBaHue;

C) UMeHa paboTHUKOB, MMEILLMX pa3peLleHne Ha paboTy, PEMOHT Un o6CnyxunsaHve nasepHoro o6opyao-
BaHus;
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d) npoueaypbl, KOTOpble BYAYT NPUHATLI 418 SKCNAyaTauumn, peMoHTa nmn ob6CcnyxmBaHns nasepHoro o6opy-
foBaHuA (r4e 3To CYyWeCTBEHHO); OHU [O/KHbI BKNOYaTb B Ce64 HE06X04MMble Mepbl NPe0CTOPOXHOCTH, B TOM
yucne ncnosb3oBaHne cpeAcTB MHAMBUAYANbHOI 3aLuThl, UCMONb30BaHNeE N 6e30MacHoe XpaHeHve ynpasisto-
LMX KNoYel;

e)feicTBusA, KOTopble HEO6X0ANMO NPeANPUHATL B ClyYae oTkaza 060pyA0BaHNSA NN HACTYNEHNS ApY-
rMX Ype3BblyaliHbIX CUTYaUNIA;

0 npouegypy cocTaBneHUs panopTa 0 NPOUCLLECTBUN U AENCTBUAX, NPeANPUHATLIX NPU HECYACTHOM C/ly-
vae;

) nogpo6Hble TpeboBaHUA, pernaMeHTUpyoLLne paspeLleHe NpoBeAeHns onacHblx onepayuii, Hanpumep
npoueaypbl yTBEPXAEHNS Ha TekyLee 06CnyxnsaHue (paspelleHne Ha paboTy).

MecTHble npaBuia AO/HKHbI NepecMaTpnBaTbCa PerynspHo, C TemM 4Tobbl rapaHTMpoBaTb COOTBETCTBUE UX
TekyLum Tpe6oBaHnaM.

8.4.4 JlokanbHOe YMeHblleHne pucka

8.4.4.1 O6uwMme mepbl NPEfOCTOPOXHOCTH

B npegenax 30H NCNOb30BaHMA Nasepa f0/KHbI 6bITb NPEANPUHATLI MEPbI, MO3BONAIOLWNE YMEHbLWNTD
puUCK nopaxeHus Naen, 4onyweHHbIX K paboTte. 3TN Mepbl AO/KHbI BKOYATb B Ce6S:

a) COOTBETCTBYHOLNII ypOBEHb 06YUYEHNA NepcoHana;

b) AOCTaTOYHOE OCBELLEHNE MOMELLEHUS;

C) HOpMasibHble YC/I0BUS OKpYXatoLlell cpefibl, XOPOLUYI0 opraHusaymio paboyero mecra,;

d) obecneyeHne KOHTPONA HaZ YNPaBASAOLWMMN KNKoYamMu;

e) 6e30nacHyl yCTaHOBKY S1azepa U BCEX KOMNOHEHTOB OTHOCUTE/IbHO HanpasB/eHnsa pacnpocTpaHeHus
nyuka;

f) 6e3onacHbIii MeToA BbipaBHUBAHUS NyuKa;

L) NpepbiBaHne nyyka B KOHLe 3a4aHHON TpaekTopum (ecnm Heo6xo4MMo):

h) ncnonb3oBaHue aTTeHoaTopa nyyka uav npepbiBaTens, yCTAHOB/IEHHOIO Ha la3ePHbIX U34eNnsax knac-
coB 3B n 4. onsa npepbiBaHNS Na3epHO IMUCCUN HA KOPOTKUIA Mepuog BpeMeHn B ciyyae HeobxogumocTu. Ecnu
nasepHas amuccusa He TpebyeTcs B TeueHne 60nee A/IMHHbIX NPOMEXYTKOB BPEMEHU, Na3ep A0/KEH OblTb BbIK/0-
YeH;

i) 3aK/0YeHNe MOLLHOTO NyyKa B KOPNyc (eC/v 3TO NPaKTUYECKN BbINOSHUMO);

j) yaepxaHue nyyka BblLle UK HUXE YPOBHSA rnas (ecsm 3To NpakTU4ecku BbINOMHNMO);

k) 3akntoueHune nyyka B npefenax onpefeneHHbix o6nacteil, KOTopble ABASIOTCA HACTONIbKO ManbiMu, Ha-
CKOJIbKO 3TO pa3yMHO 1 NpakTU4Yecky BbINOJHMMO (HanpruMep, yaepxaHue nyyka B npegenax rpaHul, onTuyeckoi
Tabnuubl; pasmelleHme 6apbepoB, NpefoTBpaLLaloLW X JOCTYN I0AEN, eC/iv OTKPbIThIV My4OK NepecekaeT nos);

1) M1CNONb30BaHNE 3KPAHOB, Xaso3un UIn 3aHaBeCOK /151 OTPaHNYEHNS 1a3epHOro n3nyyeHns (B kayecTse
pykoBoAacTBa B BbI6ope noaxoaawmnx matepmanos cM. MK 60825-4);

T) MCNONIb30BaHNe TEXHOOTNYECKNX KapT.

8.4.4.2 3epkasibHOe OTpaxeHue

Cnepyet obpalaTb 0c060€e BHUMaHVe Ha npeaoTBpalleHme CnydaiiHblX 3epKanbHbIX OTPaXeHuii nasepHo-
ro n3nyyeHuns. 3epkana, MMH3bl U AENNTENN NYUYKA O/KHbI 6bITb XECTKO 3aKpenaeHbl, U UX KOHTPONUpyeMble
nepemelLleHns A0/HKHbI NPOBOAUTLCA TONILKO BO BpeMsa paboTsl nasepa.

3epkanbHOoe OTpPaXeHNe U3NyvyeHuns nasepHbix nsgenuii knaccos 1M 1 2M oT NOBEPXHOCTEN, KOTOPbIE MOTYT
chokycnpoBaTb Ny4YoK, MOXeT NpefcTaBNATbL COO0I onacHOCTb 419 He3al L eHHbIX rnas (npsamoe o6nyyeHne
n3nyvyeHmeM OT nasepHbIX U3genunin knaccos 1M 1 2M gnsa Hesal U eHHOro rnasa 06bIYHO HEONACHO).

OTpaxatoLe NOBePXHOCTU, KaxyLimecsa AN y3HbIMU, MOTYT OTPa3nTb 3HAYUTESbHYIO YaCcTb MyyKa 3ep-
KasbHO. 0COH6EHHO B MHIpaKpacHOM CNekTpasbHOM AnanasoHe, 4TO MOXeT NpeAcTaBAsATbL NOTEHLabHYI0 onac-
HOCTb Ha 66/1bLLNX PACCTOAHUAX, YEM OXMAAETCA OT 0ObIUYHBIX AN PY3HBIX OTPaxXeHuii (JlambepTunan).

MoTeHUManbHO onacHble 3epKasibHble OTPaXeHNA NPOUCXOAAT OT BCEX NOBEPXHOCTEN NnepefaoLmnx onTm-
Yeckne KOMMOHEHTbI, TaKUX KaK IMH3bl, NPU3Mbl, OKHa 1 Aenintenn nyyka. Ocoboe BHUMaHWe cnepyeTt yaenntb
BbIGOPY ONTUYECKUX KOMMNOHEHTOB A/18 Na3epoB knaccoB 3B n4 n nogaepxaHnio YNCTOTbl X NOBEPXHOCTEA.

MoTeHunanbHO onacHoe n3yyeHne MoXeT Takxe OblTb NepefaHo Yepes HeKOTOpble OTpaxaloLe onTuyec-
Kne KOMMNOHEHTbI, Takue, Hanpumep, Kak 3epkana (Hanpumep, nHdpakpacHoe n3nyyeHue, npoxoasiiee yepes
oTpaxaTesnb BUAMMOro n3siy4eHuns). MHorne noBepxHOCTU CTAHOBATCSA 3epKasibHO OTpaXaloLWmMu npu cKonb3s-
lem nageHun nyuka.
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8.4.5 WMHpguBnayanbHasn 3awmuta

8.4.5.1 Ncnonb3oBaHWe CPeACcTB NHANBUAYANbHOW 3aLLUTBI

CW3 (Takne, Hanpumep, Kak la3epHble 3alUTHbIE 04KM) MCNOMb3YIOTCA NPU HEO6XOANUMOCTHN NepCcoHanomM
npu paboTte B pabouyeii 30He nasepa C Lenblo 3aWmnTbl OT onacHocTel. Takas 3alwmTa AOKHA UCNOIb30BaTbCA
npy HanMunm 060CHOBAHHO OXMAaeMol ONacHOCTW, NPU 3TOM criegyeT 06ecneyunTb afekBaTHYO 3amnTy Apyru-
MU cpegcTBaMu, NpeanoyYTUTENbHO 3aKN0YeHNEM Na3epHoro nyyka B 060/104Ky, HO B HEO6XOAUMBIX Cnyyvanx
CW3 gonxHbl o6ecneynsaTb OCTATOYHYIO 3aLUUTY.

Korpa CW3 o6ecneuynBalT YMEHbLUEHE puUcKa, UX UCNONb30BaHNE AOMKHO ObiTb 06A3aTeNIbHbIM, @ He
OCHOBbIBATbLCA HA MHAUBKUAYANBHOM pelleHun. CU3 goxHbl Noa6upaTbCca UHAMBUAYANBHO U NO TMTMEHNYECKUM
TpeboBaHNAM ObITb JO/MHKHLIM 06Pa30M OYMLLEHbI Nepes UCNOMb30BaHWEM APYTUM YenoBeKOM. B pasHbix cTpa-
Hax MOryT CyL,ecTBoBaTh 40NO/IHUTE IbHbIE TpeboBaHusa K CU3.

CneymnanbHble Tpe6oBaHNS, yuuTbiBalLe cneundunky, MapkupoBKy 1 MPOBEPKY 3aLuUThbl r1a3 oT 1a3epHo-
ro U3Ny4eHns B KOMNEKce, a He TObKO ONTUYECKYH NNOTHOCTb, NpuMeHsatoT B EBpone (cm. EH 207 n EH 208).

8.4.5.2 3awuTa rnas

[nA 3awmnTbl rnas ncnonb3yT cneunasnbHble 04K UK C ONpaBoii A4NA Ylel, unn 3akpensseMble BOKpyr
rosioBbl. Takme 3alnTHbIE 04K UMEIOT ONTuYeckme hnabTPbI 4719 YMEHbLUIEHUS Nepejayn na3epHoro n3fnyyeHmns K
rnasam B npejgenax 30Hbl, r4e UCNosb3yeTcs Nasep. 3aknloyeHne nyyka B KOpNyc, 4TO ABASETCA rNaBHOW rapaH-
Tueli 6e3onacHOCTV NnepcoHana, 06beAUHAIOT, Korga Heo6xo4MmMo, C AUCTaHLMOHHBIM HabnogeHnem (Hanpumvep,
TeneBuaeHuem).

8.4.5.2.1 3awuTy rnas Mcnosib3yrT Npu cneayoLmx o6cToaTenbcTBax:

a) ecnu cylwecTByeT He3HauYnUTe bHbIN PUCK NOBPEXAEHUS, ABNAOLWMNIACSA pe3ynbTaTtoM cay4vaiHoro o6ay-
YeHus rnasnasepHbIM U3nyyeHnem cebile MB3,

b) eCnin HeT cepbe3HOro pMcka NoBPeXAeHNs KOXM, IBNSAIOLWerocs pesynbTaToM cayvyaiHoro o6ayvyeHus
nasepHbIM U3nyyeHnem (4ONOSHUTENLHO cM. 8.4.5.3). Takoli puCK BO3MOXEH, eCNN ANS 3alUThl /1a3 UCNOoMb3y-
0T OYKM C BbICOKOW ONTUYECKON NIOTHOCTbIO PUNbTPOB;

C) ecnn npakTMyeckn HEBO3MOXHO 06ecneynTb NOTHYI0 3alUTy NPU NOMOLLWN TEXHNYECKUX U/MNN afMUHK-
CTpaTUBHbIX CPeCTB KOHTPONS;

d) ecnn 3aWwnTHbBIE 04YKM 0BecneymBatoT:

1) NOHMXEeHNe MaKCUMalbHOro 060CHOBAHHO OXWAAEMOro f1a3epHOro M3nyyeHns A0 6e3onacHoro
YPOBHSA,

2)cnoco6HOCTb BblAEpXMBaTb MakCUMaibHOe 060CHOBAHHO OXMAaeMoe a3epHoe n3nyyeHne, gocra-
TOYHOE A1 NPUHATUA Mep NO ero npekpaLLeHnio BpemMs, n

3)uenoBek, HageBLlWMWii 04kM, cnocobeH Mcnonb3oBaTh UX 6€3 guckomdopTa n 6e3 CyL,ecTBeHHOro
yXygleHusa o63opa.

8.4 5.2.2 MNpwu BbIGOpE 3alUTHLIX OYKOB CNeayeT yunTbiBaTh cregytowme akTopsbl.

a) paboyas ANnHa BOMHbI (ANUHBI BOMH). B dhnnbTpax 3aMTHbIX OYKOB MCNONbL3YIOT Martepuansl, obecneyu-
BawLue 3aLlmnTy B onpeAesieHHOM gnanasoHe A/IUH BOJIH;

b) 060CHOBaHHO OXMUAAEMbIN XyALINIA cnyyait adphekTuBHOro 061ydyeHuns (onpeaensoT B COOTBETCTBUAN C
pasgenom 3). BbIpaXeHHbI Wan B eAnHMULaX NajatoLero notoka nsnyyennsa (B tm'2), unv B eguHnuax aHepretu-
yeckolt akcnosuuymn (4x-m'2);

C) npuMeHsemoe 3HayeHne MBO ans rnas (onpefensiioT B COOTBETCTBUN C pa3feniom 4), BbipaxXeHHoe B
eAnHnLax athhekTMBHOro 06/1y4eHns;

d) dhakTuueckoe obnyyeHme n guameTp nyyka (3TM napameTpbl onpeenstoT nog60p OYKOB, 3aLuLatoLLLnX
0T NajaroLLero 1a3epHoOro U3nyyeHns),

€) ONTUYeCKyto NJIOTHOCTb OnnasepHbIX 3aLlUTHLIX O4KOB B 3aBUCMMOCTU OT AJINHbI BOJTHbI. OnNTUYeckas
NAOTHOCTb A0/HKHA 6blTb 4OCTATOYHON, YTO6bI YMEHbLLNTL U3/Ty4eHNe 40 YPOBHSA Hxe MBS B TeueHne 060CHO-
BaHHO OXMAaeMoro BpeMeHun obnyyeHunsn. 3HavyeHne O*, Heo6xoanmoe ANa obecneyeHmns 3awnTbl a3, MOXHO
BblUMCNUTL N0 hopmyne

D = 10p10 [(makcumanbHOe 060CHOBaHHO oXxugaemoe ob6nyvyeHneyY(MBI)].

8.4.5.2.3 [lpyrue BaxHble hakTopbl BK/OYAIOT B CE6SA:
a) MponyckaHne BUANMOro cBeTa, CNoCcO6HOCTb BUAETL NpeAynpexaaloLw il CBeTOBO CUrHan unv gpyrue
VHAVKATOPbI Yepe3 PUNbTPBbI.
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b) 3awunTHbIE 0YKM AOMKHBI BbITh YA0OHbLI ANS HOWEHUA, co3haBaTb Kak MOXHO 6onee wupokoe none
3peHus, UMeTb MOJTHOE MpuaeraHne Npu OCTaTOYHOW BEHTUNALMM AN N36eXaHus 3anoTeBaHnsa n obecneyeHns
[OCTaToO4YHOW BMAMMOCTU. BaxHo, uTob6bl onpaBa M GOKOBble y4yacTku cOo3faBanu 3aluTy, IKBUBANEHTHYIO
NH3am.

C) DHepreTnyeckas 3KCNo3nLmsa UM 061y4eHHOCTb, NPU KOTOPOI NPOMCXOANT NOBPEXAEHNE 0UYKOB.

d) MpoyHoCTb MaTepranos {CTOWKOCTb Kyaapy).

e) /llobble COOTBETCTBYIOLLME HaLMOHANbHbIE NpaBuia.

8.4.5.2.4 Bce nasepHble 3alUTHbIE OUYKN AO/IKHbI UMETb YETKY0 MapKUpPOBKY C yKa3aHueMm:

a) pa6oueli 4NHbI BOJTHbI;

b) ONTMYECKOW NIOTHOCTK Ha paboyeli f4INHE BOSHbI.

8.4.5.2.54nA 3aUTHbIX 04KOB HEOHXOAMMO TaKXKe YYnUTbIBaTb, 4YTO:

a) LO/KHbI 6bITb U3BECTHbI N1106ble OrpaHNYeHNA MakCMMaIbHOIo YPOBHA 1a3ePHOro N3/Ty4eHus, Kotopoe
MOXeT BO3/jeliCTBOBATb Ha 3aLUTHbIE OYKM (C y4eTOM BO3MOXHOCTM NOBPEXAEHNA MaTepuana ounbTpa npu Bbl-
COKMX YPOBHAX 0611y4eHNs);

b) NP NCMONb30BAHUMN PA3/INYHbIX BUAOB 3aWUTHbBIX OYKOB NOIE3HO HAHOCUTL LIBETHYI0 MapKUpOBKY Unn
Apyrve 3Haku, ykasblBawlne Ha NpUMeHeHne C KOHKPETHbLIM S1a3epom;

c) npu paboTe C BUAUMbBIM fla3epHbIM U3lyYEHNEM WHOTAa XenaTeslbHO BUAETb lasepHblii yd B Lenax
BblpaBHWBAHWA UNW MO APYTUM 3KCNAyaTauMOHHbIM NpuynHamM. B aTom cnyuyae 3awuTHble hunbTpbl 4N rnas
onpefensitoT Ha OCHOBE CHWXEHUs cly4yaiiHoro o6ayyYeHns 40 YPOBHA, 3KBUBASIEHTHOTO Knaccy 2, ecnv gns
3alnTbl 4OCTATOYHO eCTeCTBEHHOI peakuuu rnas (MopraHme).

Mpu onpepeneHnn MB3 B ypaBHeHun ana D, 3a ocHoBy 6epyT Bpemsa 0,25 c;

d) 3aWMTHbIE 04YkM pa3paboTaHbl AN4 3aWnTbl OT CAyYaiHOro 06/1yYeHns nasepHbIM nUsnyyeHnem. Vx e
cnefyeT UCNOJb30BaTbL /15 3aWUThl OT NpejHaMepPEeHHOro 061y4eHns nan HenocpeAcTBEHHOIO HablAeHns na-
3epHOro nyuka. 3aluTHble 04K AO/MKHbI NePUOANYECKN NPOBEPSATLCA A1 yyeTa M3Hoca Wan NoBpexAeHuni.
[lata npoBepkun AoMKHa 6bITb 3aperncTpupoBaHa, a 3alMTHble O4KM 3aMeHeHbl (ec/in Heo6Xxo4MMo). 3alnUTHbIe
OYKM JO0/MKHbI 6bITb MPOBEPEHBI HA MPUTOAHOCTb KaXKAbIA pa3 nepej NCnonb30BaHNEM:

€) MOLHOCTb NajatoLLero nyyka, yposeHb 3Hepruu, nornoweHHoe n3nyyeHne B matepuane uabTpa MoryT
NPUBECTN K CEPbe3HOMY NOBPEXAEHMNIO N BHE3ANHOMY BbIXOAY (DMAbTpa U3 cTpos. NMo3TOMy 3alUTHbIE OYKK
nocne 04MHOYHOrO C/Iy4yainHoro 06/1y4eHuns N3sy4yeHneM BbICOKOTO YPOBHS cneAyeTt 3aMeHsITb.

8.4.5.3 3awuTHaa ogexpaa

Ecnn nepcoHan moxeT o61yyaTbCca U3nyyeHmeM, ypoBeHb KOTOPOro npesbiwaet MB3 gna koxu, To npe-
AycmaTtpuBaloT COOTBETCTBYIOLW YO 3aLlUTHYO ogexay. O6bIYHO NPUMEHSAIOT MaCKW UKW NepyaTku, HO UHoraa
TpebyeTcs NCnosib3oBaHue 3alnTbl BCEro Tena.

Takylo 3alWuTy cnegyeT npegycmarpuBath Be3je, rae BO3MOXEH Cepbe3Hblii pUCK NpuYnHeHNs Bpeaa 340-
pPOBbIO (A0MNOMHUTENBHO KONACHOCTM ANA rnas) (CM. pasfaen 7), HO Npu Taknx 06CToATeNbCTBaX CTeNeHb ONacHo-
CTW YUYUTbIBAKOT KOMMIEKCHO.

8.5 O6cnyxumBaHne obopygosaHusa

8.5.1 YBenuyeHne puckoB BO BpeMsi 06CNyXMBaHUA na3epHOro o6opyaoBaHuns

Na3sepHoe o6opyAoBaHmMe KnaccuuLUpyoT Ha OCHOBE YPOBHS /1a3€PHOM0 U3/Ty4yeHuns, 4OCTYNHOro BO Bpe-
M 06cnyxunBaHusa. Mpu 06CNyXMBaHUM M 3KCnayaTaLMm MoryT notpeboBaTbCs yaaneHe npeaoxpaHnuTesnbHbIX
KpblLek, pa3bopka 3alWmnTHbIX YacTell n3genus n/mnum cylecTtBeHHoe nsMeHeHne B paboTe nasepHoro 06opygo-
BaHUS. YTO yBe/IMYnBaeT PUCK TpaBMaTu3ma. Bo3MOXHbI JONOTHUTEIbHbIE ONACHOCTU, HaNpuMep asiekTpuyec-
Kas. Onepauun no 06CNyXMBaHUIO U 3KCNyaTauum MoryT notpe6oBaTh 60/1€e BbICOKOr0 YPOBHS 06y4EeHUSA TEXHU-
Ke 6€30MacHOCTU, YeM HEO6X0AMMO A1 HOPMa/IbHOW 3KcnyaTaLm nasepHoro 060pyL0BaHus.

Mepep o6cnyxrBaHNeM Na3epHOro 060pyA0BaHuUs cefyeT OLeHUTb BCe puckn. Heo6xoaMmo BecTu yueT
BCeX onepauuii n NobbIx M3MeHeHWli B paboTe 1a3epHOro 060pyAoBaHua.

O6cnyxmBaHue BCTPOEHHbIX 1a3ePOB MOXET YBEIMYNTb PUCK NOPaXeHMA Na3epHbIM u3nyyeHvem. B one-
paummu no o6CcnyXMBaHWIo BKIOYAKT BbipaBHUBaHWeE Nyyka, ApyTe onepayuu perynnpoBaHuns n nosiBneHve 6ec-
NOPSAA0YUYHBIX 1a3epHbIX NYYKOB (T. €. MYYKOB, NPOXOASALLMX B HEOXMNaHHbIX HanpaBneHuax). nsa 6esonacHoro
06CMYXNBAHNA 4aCTO HEO6XOAMMO BOKPYT /1a3epHOro 060pyA0BaHNSA YCTaHOBUTbL BPEMEHHYO 30HY, COOTBETCTBY-
I0LLYI0 YBE/TMYEHUIO YPOBHS pucka (CM. HUXE) U BBeCTU 0cobble npoueaypbl 1 NnpaBuia 6e3onacHocTy (Hanpu-
Mep. ec/in He06X0AUMO CUCTEMATUYECKN BbIpaBHUBATb Ny40oK). I3roToBMTENN NOC/e 3anpoca 06CNyXMBatLLero
nepcoHana fo/HKHbl faBaTb peKoMeHAaLm OTHOCUTE TIbHO 6e30NacHbIX NpoLefyp BO BPEMS 06CTYXNBAHUS.
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8.5.2 BpeMeHHble 30Hbl NCNONb30BaHUA nasepa

BpemeHHy0 30Hy UCMO/Ib30BaHUS la3epa ycTaHaBAVBaloT, €C/IM BO3MOXEH JOCTYN /10 eil K ONacHbIM ypOB-
HSIM 1a3epHOro n3nyyeHus (Hanpumep, BO BpeMa 06CAYXUBaHUA) U eCNu AN, He MMeloLLne npasa focTyna, He
0CO3HAalT NPUCYTCTBUA N1a3epPHOI 0NacHOCTU /WM COOTBETCTBEHHO He 06y4YeHbl HE06X04MMbIM NpoLeypam
6e3onacHocTu.

[na BpeMeHHbIX 30H UCMOMb30BaHNA Nasepa cefyeT PykoBOACTBOBATLCSA TEMM Xe NpaBuaamu, 4to n ans
30H Mcnonb3oBaHus nasepa (cM. 8.4.2). Ecnn HopmaTuBHble Tpeb0BaHNA K TEXHUYECKOMY KOHTPO/IIO focTyna
TPYAHOAOCTMXUMBI, TO N8 06ecneyYeHnss BpeMeHHOro orpaHuyeHns ocTyna ycuansarT Mepbl afMUHUCTPaTUB-
HOro KoHTpona. Ecnv 6e3onacHblil 4oCcTyn B 30HY He o6ecneynBaeTCcsA TEXHUUECKMMU CpeAcTBamMu, TO y BXxoja B
30HYy crieflyeT pa3mellaTtb COOTBETCTBYIOLWME NpeAynpexAeHns v 3anpeLtatouine sHaku. Mpu onpegenerHHbix
06CcTOATENLCTBAX /151 06ecneyeHns BpeMeHHbIX OrpaHnyeHnii JocTyna MOXeT BbiThb XeslaTesIbHO NPUCyTCcTBue
[leXypHOro.

8.5.3 Mopbl KOHTPO/IA BO BpeMsa 06CnyxunsaHua obopynosaHmns

Mpu ycTaHOBNEHUN MeP KOHTPO/IA BO BpeMs 06CNyXnBaHMa 060pyAoBaHns Tam, rae eCTb CepbesHblii puck
nopaxeHus nasepHbIM U3nyvyeHnemM, ocoboe BHUMaHue cnefyeTtynenunTb:

a) YMEHbLUEHUNIO YPOBHA 3MUCCUMN [0 HEOBXOAUMOTO MakcuMyma,

b) orpaHnyeHnto fnanasoHa nepemelleHuns nyyka B NpOCTPaHCTBE /15 YMEHbLUEHUS HeonpeaeneHHoCTH
Hanpas/ieHUs Ny4yKa BO BPEMS BbIPaBHUBAHUSA:

C) NpefBapuTenbHOI NpoBepKe BbIpaBHWBAHUSA Nyyka 6/113KO0 K 1a3epy 1 TOIbKO 3aTeM yBE/TMYEHNI0 pac-
CTOSAHWA A4/19 MUHVMWU3NPOBAaHNS HEYBEPEHHOCTMN B MOTOXEHNMN MYYKa,;

d) pasmelieHunto npepbiBaTenei nyyka B 601bLLIONM 30HE NOC/e 3KPAHOB MULLEeHeli BO BpeMs BbipaBHMBa-
HUA. C TeM 4TO6bI NpepBaThb 1a3epHbIi MY4OK, KOrga oH He nonajaeTt B MUALEHb:

e) obecneyeHunto BbipaBHMBAHMSA MyyYKka BCNOMOraTeibHbIMU BU3yasibHbIMU CpeAcTBaMmn (Hanpumep, kame-
pamu, plyopecLeHTHbIMWU NAN YYBCTBUTENbHBIMY K HArpeBy akpaHaMmu 1 cpeacTsaMu npocmotpa). Mx Takxe
MCNOJb3YIOT B C/ly4ae BUAMMOIO N1a3epHOro N3fiyvyeHus, Korga nosiBNseTcs He06Xo4MMOCTb CHATL 3allUTHble
OYKW, YTOObLI ACHEE BUAETh NyYOoK:

0 ya06CTBY Na3epHblX 3alMTHbIX 04KOB, NOAXOAALMNX ANS NCNONb30BaHUS B TeYeHUe 4ANTENbHOTO nepu-
oAa, Korfja ajieksatHas 3aluTa pyrmmm cpefcTBamu HeBbINoHMMA!

[l) o6ecrneyeHnto TEXHNYECKMMM CpeicTBaAMM /15 Nepejayun KOHTPOsA 3a1a3epom (Hanpumep, nepeHocu-
MbIMU BPYUHYI0 Noxapobe3onacHbIMU ycTpoiicTBaMu), Korga Ana o6cnyxunBaHus Heo6XxoAnMbl 4BOE WU He-
CKOJIbKO Yel0BeK, 0CO6EeHHO ec/iM O4UH Ye/N0BEK HaXOAUTCS B OTAANIeHNN OT nasepa A5 Toro, 4Tobbl AaTh APYro-
My KOMaHfy 3anycTutb nasep;

h) ncnonb3oBaHNo HeOTpaXatoLW X MOKPLITUIA UM AN G Y3HO OTPaXaro WX NOBEPXHOCTEN Ha MHCTPYMEH-
Tax, Tpe60BaHNI0 HaKpbIBAHWNA WK yaaneHns AparoLeHHoCTe, YacoB 1 T.4. U3 30Hbl MCMONb30BaHMA Nasepa,
4YTO6bI MUHUMU3NPOBATL C/yYaiiHble OTPaKEeHUs.

8.5.4 Ycnyru Apyrux opraHunsanmnii No TexHM4eckoMy 06CNyXnBaHWN0 na3epHoro o6opyaoBaHns

Ecnu gpyras opraHusauns (HanpuMep, NOCTaBLLMK 1a3epHOro 060py0BaHNsa) 3anHTepecoBaHa B 06¢cny-
XWBaHUK NasepHoro obopyaoBaHus, To npoueaypa 4o/xHa npegycMartpueaTth nepejady ero Ha TexHuyeckoe
o6CcnyXnBaHne N NPUHATKE B 3KCMIyaTauunio nocne 3apeplieHns paboTbl. 158 4OCTUXEHUSA pe3ynbTarta MOXeT
6bITb MONIE3HOI NpeBapuTe/bHAA Nepenncka nosib3osaTesisi 1a3epHoOro 060pyA0BaHuUs C opraHnsaumeit, kotopas
6yaeT npoBOAUNTL TEXHUYECKOe 06CnyxuBaHue. MNposepka, BOCCTAHOBNEHNE 6/10KMPYIOLUX YCTPONCTB [O/IKHbI
6bITb YACTbIO NOCTABKM 060PY/A0BAHMSA N0JIb30BATENIO.

Heobxoavnma oLeHKa pyucka npu BHEWHEM 06CYyXNBAHUK, fiaxe eCNn 06CNyXuBatoLwas opraHusauus nos-
HOCTbIO KOHTPONUPYET akcnayaTaymto. OTBETCTBEHHOCTb 3@ yCTaHOB/IEHME 30Hbl MCNO/Ib30BaHUSA a3epa [0 Hava-
na obcnyxusaHuna (ecnu Takas 30Ha TpebyeTcs) onpefenseTcs Ha [OroBopHO ocHoBe. [pn OTCYTCTBUM ,0r0BO-
pa 0TBETCTBEHHOCTL 3a NPOBe/eHne BCeX HEOOXOANMbIX MEePONPUATUIA Ha MecTe HeceT Nosb3oBaTeslb.

9 MoppepxaHne 6e3omacHoO paboThbl

[O/MKEH BbINOMHATLCA PEryAPHbIA KOHTPOb 30H UCMNOMb30BaHWUSA Nasepa u 40/IKHA BECTUCH LOKYMEH-
Tayms, rae 4O/KHO PerncTprpoBaThLCs NPOBeAEeHNe BCEX HEOGX0AUMbIX NpoLeAyp No KOHTPO/I0, NO3BO/IALLUX
LOCTUTHYTL MPUEMIEMOrO puUcka. B cnyyaB HEO6XOAMMOCTM [O/XHbI 6bITb NEPECMOTPEHbl 3alUTHbIE
npoueaypsl, o6ecneunsaiouine 6esonacHyto pa6oTy. PesynbTathl pacc/iefoBaHus NPoWCLIecTBUli (CM. pas-
aen 10) Lo/MKHBI NCNONb30BaTLCS A5 OLEHKU 3 (DEKTUBHOCTM 1 afeKBATHOCTU MEP KOHTPONS.
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O6CTOATENbCTBA, KOTOPbIE MOTYT BbIBUTb HEO6XOANMOCTb B NEPEOLEHKE prCKa U NepecMoTpe 3alyUTHbIX
npoueayp v Mep KOHTPO/A, BKOYaloT B ceba:

a) MoandvKaumio, UM USMeHeHne MecToNoOXKEHNS, UK 3aMeHY S1la3epHOro 060pyAoBaHNA:

b) U3MeHeHne yCoBuiA aKcnayaTaumm:

C) U3MeHeHMne oKpyxatoLlei cpefbl, B KOTOPOI aKcnayaTupyeTcsa nasepHoe o60pygoBaHue:

d) nsmeHeHne Tpe6oBaHMii kK NepcoHany, UMetLemMy fOCTYN K 1azepHOMY 060pyA0BaHUI0, WU K TEM. KTO
noTeHUMasbHO MOXeT 6bITb 06/1yueH;

€) NpusHaku N 60ro OTCTyN/IeHNs OT TpeboBaHNii TEXHUKM 6€30NacHOCTH.

10 PanopT o npowucLlecTsun N UccnegoBaHne HecyacTHOro cnydasi

B cnyyae hakTM4eCcKoro v npeanosaraemMoro onacHoro 061yyeHmns nasepHbIM U3NyYeHUEM UN APYTnX
nopaxeHuii 0T nasepa (HecuacTHbI cnyyait), Uy HapyLleHWii HopManbHO paboThl 3aLUThl, CNOCOGHbIX MOB/EYbL
3a co60ii HecuacTHbI cnyyaid, aMuccus nasepa fosxHa 6biTb HEMeANeHHO npekpalieHa. O npoucllecTBMmM J01-
XHO 6bITb COO6LLEHO PYyKOBOACTBY, OTBETCTBEHHOMY 3a 3KCMyaTaL o N0 MecTy NPOUCLLECTBUSA.

Ha mecTe (pakTMueckoro unu npegnosiaraeMoro onacHoro 06/yyeHns nNo Mepe Heo6xXoAUMOCTU AOSIKHO
6bITb 06ECNEYEHO MeAULMHCKOe 06CnyxXnBaHue. B cnyyae hakTMYECKOTro UM NPenosiaraeMoro nopaxeHus rnas
B TeyeHune 24 4 ohTasbMOIOrOM O/KHA GblTh NPOBEEHA MeAULMHCKast 3KCNepTr3a. JTo NoMe3HO ANs Nosyye-
HUA BCEX XapaKTepUCTUK Ta3epHOoro nyyka v noMmoxeT opTasibMo10ry npu nevyeHun. Bo Bcex cnyyasax haktnyec-
KOro Wv npegnosiaraemMoro onacHoro o61y4eHus Heo6xo4MMo UccnefoBaTh BCe 06CTOATEIbCTBA NPOUCLLIECTBYS,
onpeaenuTb BEPOATHYIO 403y 06/1yYeHNs U 0pOpMUTL AOKYMEHTAIbHOE 3ak/oueHune. Mepes NOBTOPHbIM UCNOJb-
30BaHMEM nasepa f0/kHa 6bITh ONpeesieHa NpMuMHa BO3MOXHOr0 0TKa3a U NpoBeAeHbl HEO6X0ANMbIE U3MEHE-
HWS B CUCTEME 3aLLUTHBIX MEP KOHTPOSS.

11 MegmuuHcKoe HabogeHve
OO6blyHas NpoBepka 3peHns y nepcoHana, paboTalLiero ¢c na3epHbiM 060pyf0BaHMEM, HE OTHOCUTCS K
nporpaMmme HabnwaeHus 340poBbs. NMPOBEPKY 3peHUA UHOrga NPOBOAAT ANA APYIUX Uenei, Hanpumep ans

IOPUANYECKOI 3KCNepTM3bl. HekoTopble ncnonb3yemble NpoueAypbl C MEAULUHCKOM TOYKM 3peHNs camu no ce6e
onacHsbl, NPOBOASATCSA TOJIbKO B C/ly4aB HEO6X0AMMOCTU N HE MPUMEHSIOTCA NPU 06bIYHbIX NPOBEPKAX.
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Ta6nuua 7— MBI KOXW Na3epHbIM U3NTyYEHNEM

[mHa BOMHbI
I wm <10® o °
180—302.5
302.5—315
3-l010BT ™ 2

315—400

400—700 20" BTm 2 200 Oxm'2
700— 1400 2-101 C4 200 CAQx m"2

BTm-2
1400— 1500 1012BT ™ 2 103 Ox-m"2

1500—1800 1013BT-Mm-2

1800—2600 1012 BT m-2 103 x-m"2

2600— 10® 101BTm2 100 Ox-m"2

FOCT P 54840—2011/IEC/TR 60825-14:2004

[nuTensHOCTb UanyyeHus 1. ¢

10°*-10 10- 10* KP-3 10*

30 [x-M-2

C2ax-m~2.ecnn t> T,

C2 [Mx-m-2

C, Ox-m"2.ecnu t>T,

10* Ax-m'2 10 BT ™ 2

1.1-10* /025 Mm-2 2000 Btwm 2

1.1-10* CN/° 25 Ox-M-2 2000 C, B1tnr2

5600 t°-2S 1-M-2
1000 BT- m-2+>

5600 t°-2S 1-M-2

5600 t° 25 Ix-m"2

a lMpu 061yyeHnn NoBepxHOCTH koxu 6onee 0,1 M2 MBS ymeHbLliaoT o 100 BT-m"2.
Ans nnowapeii 0,01 M2—0,1 M2 MB3 n3MeHsA0T 06paTHO NPOMNOPLMOHA/IbHO 06/1YHEHHO NaowWaAn Koxu.

NMpumeuaHuns

1 NonpaBouHble KOIPPULNEHTbI 1 eAVHNLbI BENNYNH — MO Tabnuue 8.
2 CBepfieHunst 06 agphekTax Bo3aelicTBMA 06/1yYeHnsa AN AnMTenbHocTel MeHee 103 ¢ orpaHuyeHbl. MBS ans
Taknx 4nvTenbHocTel 061ydYeHns nosyvyeHa kak npoumsBogHas 06/yd4eHHOCTH, NpuMeHsLeiics k 10~9 c.

Ta6nuuya 8 — MNonpaBoyHble KOahuLmeHTbl ana MB3

MapameTp
C, =5.6-103 25
L,=10 80.-2951.10-'BC
C2: 10 -20S
T2= 10-101'°-*1T711B.51CBH
a= O
C3 = H00.02(X-450)
C4 = 10P.002P.-7001
C4=5
C5= bi- 1w
Cé=1npunatf
Ce =al/a™ npu <at

= «ffli./a™ = 66.7 npn x> <W*>

CneKTpaUibHbIA AvanasoH, HM
302.5—315
302.5—315
302.5—315
400— 1400

400—450
450—600
700— 1050
1050— 1400
400— 106
400— 1400
400— 1400

400— 1400
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OkoH4YaHne Tabnuubl 8

Mapavetp

Cr=1

¢ 7= 100018P- 1,50>

Oz@

OnexTparbHb A [yiarasoH, Hu

al] T2= 10c npu a < 1,5 mpag n T2 = 100 c npu « > 100 mpag.

5> C5 NnpvMeHs0T TOMbKO Npu AINTENbHOCTAX uMmnynbca meHee 0.25 c.

c) C6 npyMeHSI0T TONIbKO K UMNY/IbCHBIM fla3epam W nasepam HenpepbIBHOTO U3NyYeHus, Kkorga npeo6nagatt
TennoBble NOBPEXAEHUS.

&> OrpaHnymBaloLWnii NPUEMHbIA yron '/fonxeH ObiTb paBHbIM Ctmax.

«nun = 1.5 mpag:
«Ta» = 100 mpag,.

700—1150

1150—1200

1200—1400

N - 4ncno uMnNynbLCOB Npu oNpeAeneHHol ANUTeNbHOCTU n3nydenuns (cm. 5.2).

MpumevyaHus

1 CBepeHuna 06 adhdpekTax BO3AENCTBMA 061yUYeHUs Ana gnutenbHocTeli 0bnyyeHns meHee 10~9 ¢ gna AnvH

BO/IH MeHee 400 HM n 6onee 1400 HM OrpaHuUyeHbl.

2 MonpaBoyHble KoahduuneHTbl C,—C7 N KOHTPONbHbIe ToukM T. M T2. ucnonb3yemble B Tabnuuyax 5—7.

onpeaeneHbl ganee.

3 O6 orpaHuyeHumn anepTyp cMm. Tabnuuy 2.
4 B chopmynax B Tabnuuax 5—7 1 B HaCTOAWMX NPUMeYaHUAX 4/IMHY BOJIHbI BbipaXaloT B HAHOMeTpax, A/un-
TeNbHOCTb 06/1y4YeHus | B cekyHAax u yron a B MuianpagnaHax.

Tabnuuya

Knacc nasepa

Knacc 1,
Knacc 2

Knacc 1M.
Pacxogsawuiica nyyok.
Knacc 2M.
Pacxogsawuiica nyvok
(T. e. u3genusa, He cooT-
BeTCTBytoLWMe knaccam 1
1AV 2 No ycnosuio 2)

Knacc 1M.
KonnvmunpoBaHHbIii
ny4oK.

Knacc 2M.
KonnnmunposaHHblit
ny4ok (1. e. u3genus, He
COOTBETCTBYIOLME KNac-
cam 1 nam 2 no ycno-
Buo 1)

38

9 — 30HbI, rAe ucnonb3yeTcsa nasep

XapakTepucTuka ornacHocTu

MuHumManbHas.
MpumevyaHune
BCTPOEHHbIE fla3epbl MO-
ryT nopoxpaartb conyT-
CTBYlOLLME ONacHOCTH

JlokanbHas onacHocCTb
ONA rnas, ecnvM Ucnosb-
3yloTCA onTuyeckne

cpeacTBa HabnogeHus,
Hanpumep nynbl

CepbesHas 0onacHoCTb
Ana rnas, ecnam ncnosb-
3yrTCcAa onTnyeckue

cpeacTBa HabnwaeHus,
Hanpumep GUHOKIN UK
Teneckonbl

Mpumep 30HbI

HeorpaHuyeHHas.

30Ha npu akcnayatauuu
nasepa 06bI4HO He Tpe-
6yeTcs

JNlokanbHas.
[onyckaeTcsa cBoboaHas
nnaHNUpoBKa, ecnu Henoc-
peAcTBEeHHO Haf 06nacTbio
BOKpPYr flasepa oCyLl|ecTs-
nsetcs 3hheKTUBHBI
KOHTPO/b

OropoxeHa nun6o ceobos-
Has naaHupoBka.

Hoctyn B PHOI'3 KOHTpO-
NUpYT NpoueaypHbIMU
cpeAcTBaMu, Hanpumep c
NOMOLLbI 3HAKOB, WHCT-
pykumii n o6yyeHus. B cny-
Yyae cBO6OAHOWN nnaHu-
poBku gocTtyn B PHOI3 ans
ny6nvkn [fo/mkeH  6biTb
3akKpbIT

Mnam 3aLWmTHLIX Mep XOTpons

B uenax 6e3onacHocTM Heob6-
XOAMMO ClefoBaTh MHCTPYKLUSAM
N3roToBUTENA U nNpeaynpexge-
HWSM Ha 3HaKax

PekomeHgyeTcs obyyeHue.
MpepoTBpalyeHne Kcnosb3osa-
HUS nyn Ana rnas, Apyrux yse-
NUYMBaKOLWNX NPUGOPOB  (NTMH3)
B6/1M3N nasepa.
MpepoTepalieHne nepedokycu-
pPOBKU WN KONI/IMMUPOBaHUA
nyyka

TpebyeTcs 06yyeHune.
PekomeHAyeTCcs UMeTb LITATHOTO
COTpPYZHUKA, OTBETCTBEHHOrO 3a
6e3onacHoCcTb npu paboTte ¢ na-
3epom.

MpepoTBpalweHne mMcnonb3osa-
HWA TeNneckonoB W GUHOKNENA.
MpepoTBpalieHne nepedokycu-
POBKM Myuka



OkoH4YaHne Tabnuubl 9

Knacc nazepa

Knacc 3R

Knacc 3B

Knacc 4

XapakrepucTuka ornacHocTu

Hun3kuii ypoBeHb onac-
HOCTU ANns rnas

OnacHocTb An1a rnas.
Bo3moxHa onacHocTb
[AJ151 KOXW B BEPXHEM AU-
anasoHe knacca

OnacHoOCTb ANns rnas u
KOXMW.

Bo3moxHa onacHoOCTb
BO3HUKHOBEHMUA noxapa
1 3aAbIMNeHns

FOCT P 54840—2011/IEC/TR 60825-14:2004

Mpumvep 30HbI

HeorpaHuyeHHas, T. e. OT-
BETCTBEHHOCTb 3a 6€30-
nacHoOCTb HeceT N0Nb30-
BaTesNb

OropoxeHa v 3awuuieHa
6N10KUPYOLWNUM YCTPOW-
CTBOM.

[loCTyn KOHTPONUPYIOT TEX-
HUYECKUMU cpefcTBamu

OropoxeHa 1 3auuieHa
6N10KUPYOLW MM YyCTPOW-
CTBOM.

[ocTyn KOHTPONVPYIOT Tex-
HUYeckUMu cpegcTeamu

MnaH 3aWmTHBIX MEP KOHTPONA

PekomeHayeTcsa obyyeHue.
MpepgoTepalleHne npamoro o6ny-
YyeHus rnas

TpebytoTca 06yyeHne n WwraTHbI
COTPYAHWK, OTBETCTBEHHbI 3a
6e3onacHocTb Npu paboTte ¢ na-
3epom.

O6ecneunBaloT 6e30MacHOCTb C
NOMOLLbIO KtoYa.

3aKkpbiBalOT Ny4oK, HACKOJIbKO
BO3MOXHO, BK/tOYas NOJIHYO U30-
NAUMI0. TaM. rge 370 BbINO/IHUMO.
BBoaAT komnnekc mep no 6e3o-
nacHoctTn Ha pabouem mecTe.
Ncnonb3ywT CU3. ecnun HeBO3-
MOXHO NpefoTBPaTUTb pUCK 06-
nyyeHuns

TpebytoTca 0byyeHne n WraTHbI
COTPYAHUK, OTBETCTBEHHbIN 3a
6e3onacHoCcTb npu pab6oTe ¢ na-
3epom.

ObecneunsBaldT 6€30MacHOCTb C
noMoLL b0 K/tova.

3akpbiBalOT My4yoK,  HACKObKO
BO3MOXHO, BK/1l0YAs MOJHYIO0 N30-
nsauvio, TaM. rge 370 BbINO/IHUMO.
BBoAAT komnnekc mep no 6eso-
nacHocTu Ha paboyem mecTe.
Wcnonb3ywT CU3, ecnn HeBO3-
MOXHO NpefoTBPaTUTb pUCK 06-
NyYeHuns.

MpuHUMalOT Mepbl 3aluTbl Npo-
TUB COMYTCTBYIOLMX ONacHocTei
(Hanpumep, Bo3ropaHue, 3agbim-
nexue)

MpumeuyaHune — CBefeHUss B HacTosilell TabnmLe onuCbIBalOT HOPMasbHy0 paboTy na3epos (T. e. He
o6cnyxnBaHNe WA PEMOHT) U SIBAAIOTCSA TOMbKO PYKOBOACTBOM MpW MCMO/Ib30BaHUM nasepos. OLeHKka pucka mMo-
XEeT ykasaTb Ha TO. 4YTO nasep JaHHOro knacca fo/keH 6biTb OTHECEH K 6osiee BbICOKOW Mnn 6onee HU3KOW kaTtero-
pUW. UN Ha TO. YTO HEOBXOAMUMbI Pa3INYHbie CUCTEMbI 3aLYUTHBIX CPEACTB KOHTPOA 41 YMEHbLUEHNS pucka.
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Mpunoxexnne A
(cnpaBoy4HOE)

O6pasubl cucteMm 6/710KUPOBKN 418 30H UCNONb30BAHUSA Na3epoB

MpumeuyuaHune — B HacTosAWeM NPUIOKEHUU NpuBeAeHa UH(OPMALMS OTHOCUTENIbHO BO3MOXHOCTEN Mo
NPOEKTMPOBAHWNIO CUCTEM KOHTPOJISi OMACHOCTER HA OCHOBE CUCTEM 6/10KMPOBKM, CBSA3AHHBIX C UCMO/b30BAHUEM Nase-
poB. HacTosllee NpuoXeHne npegHasHaueHo 415 TeX. KTO He3HAKOM C UCMO/Ib30BaHUEM 3TUX CUCTEM, HO He oTBepra-
€T MHblE PELUEHNs, KOTOPbIE MOTYT 06€eCneUYnTb HeO6X0ANMbIA YPOBEHb 3aLMThI B KOHKPETHLIX 06CTOsITeIbCTBax. Bos-
MOXHOCTU. ONUCaHHbIe 34ecb, NpUBeAeHbl B KauecTBe npumepa.

A.1 BeepeHue

Cuctembl 6/10KMPOBKM MOFYT MCMOMb30BAaThCA AN MpeKpalieHns na3epHoii aMuccum BCAKWIA pas. Korga [ABepb,
oTKpbiBatoLaa AOCTYN B 30HY, rA4e UCMOMb3YTCS Na3epbl, OTKPbITA.

ECTb MHOro pasfinuHbix cnoco6os hopMUpoBaTh CUCTEMbI B/TOKMPOBKM B 3@aBUCMMOCTU OT cneyudurueckmnx Tpe6o-
BaHWii. KOoTOpble AeNnAT Ha fABe OCHOBHbIX kaTeropuu: G/0KMpPOBKa C 3anMpaHueM W 6GnokMpoBka 6e3  3anupaHus
(cm. pucyHkn A.1—A.3). He BCce anemeHTbl cucTem 6/10KMPOBOK BCerga Heo6xoAnMbl, OHW NpUBEAEHbI B AAHHOM NpUo-
XEHUWN AN NONHOTHI ONMCaHUS.

A.2 Tpynnbl 3an1eMeHTOB
A.2.1 bBnokupylouias KOHTpoOIbHaA cuctema
KoHCTpyKuMa 610KipyloWein KOHTPONbHON CUCTEMbI A0/MKHA GbiTh OT-
Ka30yCTOMYMBON 1 NOAAEePXMBATb 3alMTHYI DYHKUWIO B C/lyyaB Heucnpas-
HOCTU 3/IeMeHTa CUCTeMbl (MPUMEPOM OTKasa 3sieMeHTa MOXeT CMYXWUTb 3a-
MblKaHWe KoHTakTa perne). [lo/mkHa 6bITh Takke npegycMoTpeHa kHomka copo-
ca. obecneunBaroLlas oTKIOHEHNE CUCTeMbI (MPU OTKPbIBAHWUM fBEpU), COOT-
BETCTBEHHO HE06XOAUMO HaMepeHHoe fAelicTBue (He NPOCTbIM 3akpbiBaHMEM
ABepu), 4To6bl BO306GHOBUTL aMUCCUIO nasepa. lMNpumeyatenbHo, YTO coefun-
HUTENb AUCTAHUMOHHON 6/T0KMPOBKM B COOTBETCTBUMU ¢ MK 60825-1 TpebyeT-
cA ANA BCeX NnasepHbiX ngenuii knaccos 3B 1 4 1 eT0 MOXHO MCMO/b30BaTb
AN CBA3W C [BEPHbIMU BbIKOYATENAMM, NOITOMY Ha/Mune mexaHuama c6po-
ca He TpebyeTcs W. Takum obpa3oM, NnpegnonaraeTcs, 4To NosibL3oBaTeNn pac-
cMaTpvBaloT YCTaHOBKY COGCTBEHHOrO MexaHu3ma cépoca camoCTOATeNbHO.
A.2.2 Bbikntoyatenu 6 10KMpOBKK ABEPY
MexaHunyeckue BbikntouaTenn 610KMPOBKM ABEPU SABASIOTCS CaMbiMy
npocTbiMK. VX KOHCTPYKUWA AO/XHa obecneunsBaTb NPUHYAWUTENbHbIA pas-
pbIB Lenu (T. e. KOHTaKTHas MNpYXWHa AO/MKHA cpabaTbiBaTb HE3aBUCUMO OT
OTKpbIBAHWA ABEpK), 4TO6bLI NPeA0TBPaTUTL 3anunaHne WK 3aMblkaHue KOH-
TakToB. MarHWTHble Unu gpyrne G6eCcKOHTaKTHble nepekayaTeny NpuUrogHsbl
Ha pasfBUXHbIX ABEPAX WAN Tam, rae TpebyeTcs BbICOKWA YPOBEHb MMIUEHbI.
Takve nepeknoyatenn KOAWPYIOT (T. e. 06e YacTu nepeknoyaTenss KOHCTPYK-
PucyHok A.l — HasHaueHne cucTe- TMBHO paboTalT Kak efuHOoe YCTPOCTBO), YTOGbI M36exaTb CryyaliHoro
Mbl G/I0KMPOBKY packpbITUsi, Takke B KOHCTPYKLWUW NepeknoyaTens 4o/HKHO 6biTb NpegycmoT-
pPEeHO yCTpaHeHne BO3MOXHOCTW 3aMblKaHUA KOHTAKTOB.

A.2.3 MNepekntoyaTenu ¢ pyyHbIiM ynpasseHnem

CpefCcTBO pyYHOro ynpasfieHns 6/10KMpyoLMM YCTPONCTBOM NO3BO/SET NMOArOTOB/IEHHOMY NMepcoHasny BpeMeHHO
OTK/IOUNTL 3aLYUTHYIO GSIOKMPOBKY, €C/IN UCMO/b30BaHNe PYYHOro ynpas/ieHus paspelueHo, a 6e30nacHoCTb He nocras-
neHa nopg yrposy (cMm. 8.4.2). Heo6x04MMO MCKIIOUYNTb BO3MOXHOCTb /1a3€PHOI0 U3/TyYEeHUA Yepe3 OTKPbITbIl fBEepHON
npoem BO BpeMsi MPOBeAEeHUA perfameHTHbIX pa6orT.

Ecnu ycTaHOB/IEHHAA cucTemMa pPy4yHOro ynpas/ieHUsl He OXpaHaeTcs, crefyeT pasMecTUTb KHOMOYHbIV nepekio-
yaTeflb BHe nomelleHuns. Ecnu yctaHOBNEHHbIN py4YHOW nepekntoyatesib pacnonoXeH BHe noMelleHus (CylecTBeHHO,
eC/ NMoMeLeHe MOXHO OCTaBUTb HE3aHATbIM B TO BPEMS, KOrga BO3MOXHO MPOXOXAEHWe fa3epHoro nyuyka), To Ans
ynpaBiieHns [OCTynoM LiesecoobpasHo NCNob3oBaTh KNaBULLHbLIA NepeknoyaTenb, knasmatypy Wan 3akoAVpOoBaHHY0
MarHWTHyl kapTy. PyyHoe ynpaBneHue camo no cebe [O/KHO ObiTb HAAEXHO, ero AeiicTBMe OrpaHNyYeHO No BPeMEHMU,
He3aBMCKMMO OT nepeknoyaTenein n Takum ob6pasom Ao/xHa 6bITb o6ecneyeHa 3alwura oT ero 4MTeNbHOro NCnosb3o-
BaHUS. Aaxe Npu oTkase PY4YHOro nepeksoyarenss B MOMOXEHUN «BkIuyeHo».

A.2.4 NpepbiBaTenb

Ecnu gns npekpaljeHns nasepHoil aMuccum Ucnonb3yeTcsi npepbiBaTeslb nyyka 6e3 BblKNIOYEHUA UCTOYHUKA
3/1eKTponuTaHna nasepa, TO [O/MKHO OblTb KOHCTPYKTMBHO ob6ecneyeHo, YTo6bl NpepbiBaTeNb BCerja octasascsi B
3aKpbITOM MOJIOXEHWUMW, flaXe ecnu nuTaHue npepbiBaTens GyAeT OTK/OYEHO, U BblfepxuBan cnydaiiHoe Bo3sgeicTeme
nasepHoro nyuyka 6e3 nMoBpexaeHuii.
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A.2.50cBeleHHbI NnpeaynpeAnTenbHbIA 3HaK
OcCBELLEHHbIV NpeaynpeauTeNbHbIA 3HAK None3eH 415 afMUHUCTPATUBHOIO KOHTPO/S, OCOGEHHO Tam. rae uc-
nonb3yeTcs cuctema 6e3 GIOKMPOBKM, M NomoraeT n3beratb HEHYXHbIX NPepbiBaHUA NasepHoro n3nyyeHusi. OcBeLlyeH-

HblIli NpegynpeauTenbHbIA 3HaK AO/MKEH NokasbiBaTb «BkayeHo» npu pa6oTe nasepa. OcBelleHHble nNpegynpeau-
TesnbHble 3HaKu, ynpasiseMble BPY4YHYl, 00bIYHO He3a(heKTVBHbI.

A.2.6 Cuctema 6n10kMpoBKu 6e3 3annpaHns (CM. pUCYHOKA.2)

Takne cucTembl SIBASKOTCA CamMbiMW pPacnpoCcTpaHeHHbIMU. OHM BbINOAHAIT YHKUMUIO 6e30nacHOCTH, npepbiBas
nasepHoe usnyyeHve B Cay4yaB OTKPbIBAHWUA ABepu, B UX KOHCTPYKL MK Takxe npegycMaTpusatoT npegoTBpalleHe nepe-
3anycka. noka Bce ABepuW He 3aKkpbiTbl. PyyHOe ynpaBfieHne MOXeT MCMO/b30BaTbCs, YTO6bl MO3BOMNTb YNO/THOMOYEH-

MepBkoyaTesnb nepexoaa
Ha pyyHoe ynpas/eHue

MpepbiBaTens

IV — Hu3Koe HanpsxeHune. M — nutawu as ceTb
PucyHok A.2 — Cuctema 6710kMpoBKM 6€3 3anupaHus

HOMY MepcoHasly BXOAUTb B ONACHYH 30HY U NOKMAATL ee 6e3 NpepbiBaHUsA N1a3epHOro usnyyeHns (cm. A.2.3), npu atom
UCMNO/b3yeMble OCBeLLeHHble NpeaynpesuTesibHble 3HaKK yKasbiBaloT COCTOSIHUE nasepa Mnpu OTKPbITbIX ABepsiX. Kax-
[l0e YCTpOIiCTBO, NMpepbiBaloLLee fa3epHoe n3yyeHue, 4OMKHO OTK/IYATb 3NEKTPONUTaHNE, XOTS BO3MOXHbI Heratus-
Hble NOoCNeACcTBUS Ansi paboTbl nasepa (Hanpumep, HecTabunbLHOCTL ero paboTbl UK YCKOPEHWE OTKA30B €ro KOMMo-
HEHTOB). 3a UCK/IOYEHMEM OTHOCUTE/IbHO HU3KMX MO MOLLHOCTY AMOAHLIX la3epoB. YacTo Mo npuuMHaM npakTU4HOCTH
Takve pelleHus OTKIOHAT. Mpy OCyLeCcTBEHNN afeKBaTHbIX NPOLEeYyPHbIX CPEACTB KOHTPONsA cnyyaiiHoe cpabaTbiBa-
HUE 6/I0KUPOBKN MPU HECAHKLMOHUPOBAHHOM AOCTYME CUMTAETCs KpaiiHe MasioBEpOSTHbIM. ASIbTEPHATUBHBLIM METO-
[,0M G/IOKMPOBKM SIBNSIETCS 0TKA30YCTOWUMBLIA NpepbiBaTesib, Npekpaliaolluii nasepHoe nsnyyenune (cm. A.2.4).
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A.2.7 MepeknoyaTenb aBapuiitHOro octaHosa

Ecnun Ans KHOMKU aBapuiiHOro ocTaHoBa 1a3ePHOT0 U3/TyYEHUs HeT Ierkoro ocTyna BO BCeX YacTsX NOMeLLeHus,
TO B CUCTEMY B6/I0KMPOBKM BK/IKOYAOT HEO6XOAMMOE UX YNCHO.

A.2.8 Cuctema 6/10KMPOBKY C 3anupaHnem (CM. pUCyHOKA.3)

Mepeknoyarens nepexoga
Ha py4Hoe ynpas/iieHne

MpepbiBaTesnb

LV - Hu3KOoe HanpsaxeHue; M - nutatouwas ceTb

PucyHok A.3 — Cuctema 6/710KMpPOBKM C 3anmpaHuem

CucTembl 6/I0KMPOBKM C 3anupaHueM (U3NYecKM NpefoTBPaLLaloT HECAHKLUMOHUPOBAHHbIA AOCTYN B 30HY Aeii-
CTBWSI N1a3ePHOT0 M3yYeHUs U YCTPaHAIOT ero HexenatesbHble npepbiBaHus. BnokupoBka na6opaTopHoOii ABepu BpyY-
HYI0 HEMPUEM/IEMA, T. K. YE/IOBEK MOXET OKa3aTbCs 3a6/10KMPOBAHHBLIM BHYTPU B C/lyyae aBapun. XpaHeHue K/iodeii BHe
NOMELLEHNsI HENPUEMIEMO, T. K. B Ype3BblYaiiHOW CUTyaLMu NAK NpK Noxape UX MOTyT He HaiTu. Cuctema 6710KMPOBKY
[O/MKHA 6bITh OTKA30YCTOWYMBOIA, NPEpbIBaTL M3/lydeHMe fla3epa U MO3BOJIATH LOCTYN NepcoHasa B MOMELLEHNe Mpu
HapyLlweHUn 3HeprocHaGXeHUs WM aBapuu. YnpasrieHue 3/eKTPOHHLIMU 3aMKamy BO3MOXHO MPU NMOMOLLM KOLOBOTO
K/0Ya VAU MarHUTHOM KapTbl MpW YC/I0BUMM 06ECMeYeHns 4OCTyna C BO3MOXHOCTbIO yrpaB/ieHUss 6/10KUPOBKOM A/is
no6oro nuua 6e3 knoya uan KapTbl. lonyckaeTcs 6/10KMPOBKa ABEpW 3ax/onbiBaHnem (CM. A.2.9) Npy ycnoBum, YTo6bl
€e MOXHO 6bl/I0 JIErKO OTKPbITL MPY BO3HUKHOBEHWM Ype3BblYaiiHONi cuTyauun. s npekpauieHus n1asepHoro usnyde-
HUA. Korga TpebyeTcs aBapuiiHblii 4OCTyN, nasep 670KMPYIOT NMPY NOMOLLM NPEpPbIBATENs UM OTK/IOUEHUEM 3/1eKTPONu-
TaHus. [lonyckaeTcs MCMO/b30BaTh Nepek/iioyaTesniv 6/10KMPOBKU ABEPU NMPU YC/IOBMM, YTO MPU OTKPLITON ABEpW 3anyck
nasepa HeBO3MOXEH, W o6ecneuynBaeTcs ero OTK/YeHUe, ecnu ABepb OTKPbITa.
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A.2.9 DneKkTpuyeckne 3amkun (31eKTpoMexaHnyeckne 3allesnkm)

HapgexHble anekTpuyeckne 3aMku MOTyT 6biTb YCTAHOB/IEHbI 418 YAEPXaHUS ABEPU B 3aKPbITOM NOMIOXEHUN NpuY
nofgaye HanpsxeHus ANs npefoTBpaLleHNs HeCaHKUMOHMPOBaHHOro BxoAa. (OObluHble 3aMKu, 3aKpblBaeMble K/0YOM,
He Mcnosb3ytoT.) Takme ycTpoiicTBa ycTaHaBAMBAOT Ha ABEPHbIX KOPOOKaX M 3aKpbIBalOT ABEPHYIO 3a4BUXKY Npu nogaye
HanpshxeHus. (3afgBuxka He JO/DKHA yNpaBnATbCSA Py4vkoil ABepu.) [lBepb 3akpbiBaeTcA Npu nojave Hanps>KeHUs, HO
He oTKpblBaeTCcs. Ecnu anekTpomexaHuyeckas 3aliesika He Haxo4WUTCA NOA HanpshXeHUeM, ABEepPb OTKPbIBAIOT KakK 00blY-
Ho.

MepeknioyaTenn asapuitHOro octaHoBa ycTaHaB/NMBAlOT 3a KaxAoi 4Bepblo, rae Ucnosb3yeTca cuctema 610ku-
poBKW. 4TOGbI 06ecneynTb BXOA B Crlyvae YpesBbluaiiHoi cutyaunmn. KHonka Ha Kaxaoi ABepy BHYTPU NMOMeLLeHNs cBa3a-
Ha Cc nepeknioyatenem u obecneyrBaeT BbIXOA, NPW 3TOM MO KpaiHell Mepe ofHa NerkofocTynHas KHOMka ocTaHoBa B
ypesBbluaiHoOi CMTyaunn Ao/kHa 6biTb ycTaHOBMeHa B koMHaTe. [pn HaxaTuu nepeksyvareslb ocTaHOBa A0/IKEH
o6ecneynBaTb 6e30NacHOCTb, OJHOBPEMEHHO MpepbiBasi fa3epHblii Ny4yok, o6ecTounBas aneKkTpomexaHuyeckme 3a-
Lenkn 1 Takum 06pa3om MO3BONAA BbIXOA,.

HasHauyeHune cuctembl 610KNPOBKU

CTeHbl 1 ABepU npegnonaralT HanuyMe onacHoCTU B Npefenax 30Hbl, KOHTPONMPYEMON Nasepom.

Bnokmpytolasa cuctema, coeguHeHHasn ¢ ABepsMu, cnocobHa npu HaaU4YMM 0NacHOCTM OFrPaHNYUTb AOCTYN TOMIbKO
[ANS NOArOTOB/IEHHOrO MepcoHana v YNoSIHOMOYEHHbIX /ML, B Hajnexaliem 3aluTHOM CHapshXeHUu.
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Mpunoxexve B
(cnpaBoy4HOE)

MpuMepbl pacyeTos

B.1 BBegeHue

B HacTosAwweM NpuioxeHun npeactassieHbl paboyne npumepbl C UCNOMb30BaHWeM [ONOMHUTENbHON MHopma-
uun n chopmyn ns M3K 60825-10 n M3K 60825-1. Onpegenenne MB3 npepgctaeneHo B B.3 ¢ npumepamu gnsa manoro
MCTOYHMKA, f1asepa C HenpepbiBHbIM U3NyYeHnem unm B B.4 — ana nasepa, reHeprpytoLiero oANHOYHbIE UMNYNbChI, UK
B B.5 — Ans cuctem c nepuopmueckn NosTopsiloWMMUCA umnynbcamu. Onpegenenne HOIMP gns manbiX UCTOYHUKOB
npveefeHo B B.6, a 4N15 NpoOTsXeHHbIX — B B.7. BbluncneHve onTnyeckoin NAOTHOCTH 3alUTHBIX O4YKOB NpeAcTaBNeHo B
B.8. a BbluMCNEHNE COCTaBHbIX MasiblX UCTOUHNKOB — B.9.

B.2 CuMBO/bI, UCMONb3yeMble B NpUMepax, NPUBEAEHHbIX B HACTOALLEM NPUTOXKEHNN

Ta6bnuya Bl

CvmBon Eavriua OnpepeneHue
13mMepeHumn
a M [nameTp BbIXOAALLETO Na3ePHOro myyka
a pag Yron, cTArmBaemMblii BUAUMbBIM UCTOYHUKOM (UK Audpbchy3HOEe OTpaxXeHue), KOTopblid Ha-

6104aeTcsA Kak ToYka B MpocTpaHcTBe
a, pag Yron, Ha KOTOpbIiA B rnasy cTArmBaeTcs BUAUMbIA UCTOYHWUK HA PAcCTOSIHAM T, - 100 MM

nmn paa MUWHUMasbHbIA Yron, CTATMBaeMblii ICTOYHWMKOM, 411 KOTOPOro NPUMEHNM KpuTepuii npo-
TSXXEHHOTO UCTOYHUKA

aTax pag Yron, cTArMBaemblii BUAUMbIM UCTOYHUKOM, CBbille KOTOPOro MB3 He 3aBUCUT OT pasme-
pa uctouHuka (comg( = 0,1 pag)

C, 1 MonpaBoyHble KO3 uLmeHTbl (CM. Tabnuuy 8)

du M [vameTp HauMeHblLero Kpyra Ha onpejesieHHOM PacCTOAHUNU T OT BUAUMOIO UCTOYHUKA,
yepes KOTOPbIA NPOXoAWUT 1 % NosHOM MOLWHOCTU (MK 3Heprusa) nasepa. B cnyyae rayc-
COBCKOro nyy4ka (*6s OTHOCWUTCS K TOUKe, B KOTOPOW 06/)y4EeHHOCTb (3HepreTnyeckas aKkcno-
31LMA) CHWXaeTcs 4o 1/e OT ero LeHTpasibHOro NMKOBOTO 3Ha4YeHUs

DO M [nameTp BbIXOAHOTO 3payka ONTUYECKOW CUCTEMbI
DO M [OnameTp 06bekTnBa ONTUYECKON CUCTEMbI
n 1 YacTb NosiHOl MOLHOCTU (MK 3Heprum) nasepa, cobpaHHas Yepes anepTtypy, pacrnoso-

)KEeHHYI0 Ha onpegeneHHOM pacCToAHUM T OT BUAMMOTO UCTOYHUKa
A ry YacTtoTa NOBTOPEHUA MMMY/LCOB

1 KBagpaTtHblii KOPeHb M3 OTHOLUEHWSI Majallieil Ha ceTyaTKy ONTUYECKM BOOPYXEHHOTO
rnasa sHepreTU4eckoii OCBELLEeHHOCTN (IHepreTU4eckoii 3KCMo3nLUMn) K ee 3Ha4YeHuo B
cnyyae ONTUYECKN HEBOOPYXEHHOrO rnasa

H Ox-m-2 OHepreTuyeckas aKkcnosmumsa

E BT-m-2 O61y4eHHOCTb Ha PaccTOAHUN FOT BUAVMOIO NCTOYHMKA

Ho [x-m-2 OHepreTnyeckas 3KCNO3nULMA BbIXOLHOIO Myyka

S» BT-m-2 O6/1y4eHHOCTb BbIXOAHOrO NMyyka Ha Hy/1€BOM PacCTOSAHUU OT BUAMMOIrO UCTOYHMUKA

K 1 KoathpuuneHT MoaoBOIi CTPYKTYpbl nasepa CO 3HaYeHusMW B npegenax oT kK = 1 ans
Ny4KOB C raycCcoBCKUM npocuiem o Kk = 2.5 415 Ny4YKOB C HEN3BECTHO MOA0BOW CTPYKTY-
poii nasepa

19 Lx-M"2cp'l WHTerpupoBaHHas 3aHepretnyeckas ApPKOCTb MPOTSXEHHOIO UCTOYHUKA

X HM [nuHa BOMHbI U3NyyeHns nasepa

M 1 YcuneHne onTUYeCcKOro MHCTPyMeHTa
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OkoHuaHue Tabnuubl B.1

Cumson Epunuua Onpepenexne
HamepeHuii

AmBs Lxm-2 MakcuManbHasi BO3MOXHas 3KCno3uyus
£«83 BT-m-2
M- ATMocdepHbIi KoathduuneHT ocnabnenna ANA ykasaHHOW ANNHbI BOJHbI
1 Yuncno umnynbcos B npegeniax AMTeNbHOCTU 3KCNO3nLun
NA 1 Yucnosasa aneprypa N1a3epHoOro UCTOYHMKa
NAM 1 Yucnosas anepTypa o6bekTuBa MUKpoOckona
HOrpP Y] HomuHanbHoe onacHoe Ans rna3 paccrosiHue
oD 1 OnTnyeckas NAOTHOCTb (KO3 PULMEHT NponyckaHus), onpeaeneHHas Kak norapugm no
ocHoBaHuio 10 13 aHanora koadppuumnenTa nponyckanus (cMm. Takke M3K 60050. TepxTuH
845-04-66; B HacTosLleM cTaHfapTe cumBon D He ncnonb3yeTtcs BO n3bexaHne BeposT-
HOCTW MmepenyTaTb €ro ¢ CMMBOJIOM, 0603HavawWwmmM guameTp)
Po BT MonHaa MOWHOCTb U3NTyYeHNs (MK NOTOK N3yYEHUs) Ha BbIXOAE HEeMpepbIBHOTO nasepa
UK CpefHAs MOLLHOCTb M3MyYeHWUsa AN nasepa ¢ NOBTOPSAOLWMUMUCS UMMYNbcamu
) BT BbixogHasa MOLWHOCTb M3/yYeHUs MXTynbCa UMMY/bCHOTO nasepa
P pas Yron pacxoxfeHus BbIXOAALLEro f1a3epHoro ny4ka
K 1 Yucnosas nocrtosiHHas 3,142
0 Ax MonHaa BbIXOAHAA 3HEPrUs U3NYYEeHUS UMMNYNbCHOTO nasepa
T M PaccTosiHve oT BUAMMOro NCTOYHMKA A0 HabnoaaTens, nsmepsemMoii anepTypbl uam aund-
Py3HOI MULIEHU
n M PaccTosiHme OoT nasepHoli MuweHn A0 HabngaTens unm UaMepsieMoi anepTypbl
M rax M MakcmmanbHOe paccTosiHMe OT Sla3epHoi MULIEHN A0 HabngaTens, Korga npUMEeHNXTbl
KpUTEPUU NMPOTAXEHHOr0 UCTOYHUKA
t c ANnTenbHOCTb OAMHOYHOTO Na3epHoOro umnyabca
T c O6wWwasn ANNTeNbHOCTb 3KCNO3ULMKN ANA NoC/ief0BaTe/IbHOCTU UMMNY/bCOB
m T2 c KOHTpO/bHbIe TOYKM BpemeHun (Ccm. Tabnuuy 8)

B.3 MakcumanbHO BO3MOXHas akcnosuumna (MBO)— BBegeHune

MakcumanbHO BO3MOXHAasA 3KCNo3numsa onpeAenieHa B 2.44 Kak ypoBeHb /la3epHOro o61yyeHus, 40 KOTOPOro npu
HOPMasibHbIX YC/I0BUSAX MOXET 06/1y4nTbCA NnepcoHan 6e3 BpefHbIX MOCNeACTBUIA, BO3HMKAOLWMUX Cpa3y Wan Yepes Anu-
Te/bHbIA NPOMEXYTOK BPEMEHU MOBPEXAEHWA. 3HauYeHNs MakcyManbHO BO3MOXHOI 3KCMNO3ULMU YCTaHOBMIEHbl HUXE
N3BECTHbIX YPOBHEl onacHocTW. 3HayeHns MBO go/kHbI OLleHNBATLCA Kak OpYeHTUpbl 6e30nacHoro o6nyyeHus, a He
Kak rpaHumubl Mexay 6e3onacHbIMU U ONACHBIMU YPOBHAMU 0O/yHEHUS.

3HauveHns MBO3 3aBuUCAT OT:

- AJIMHbI BO/HbI U3NyYeHNs:

- BPEMEHMN 3KCNO3ULMN UNWN AINTENBLHOCTU UMNYNbCa;

- cnekTpa f/INH BOJIH, €CNN TKaHb 06/1y4aeTca 6onee Yem OfHON ASIMHOW BOJHBI;

- Npupoabl 06/1)y4aeMoit TkaHu 1

- CTATMBAEMOro UCTOYHMKOM yrna (KoTopblii onpegenseT pasmep n306paxeHusi, OTHOCSLLLErocs Kk ceTyaTke rnasa)
B Avana3oHe ANuH BOsIH 0T 400 go 1400 Hm.

Mpumepsl, npeAcTaB/eHHble B 3TOM NPUIOXKEHWUN, UAMOCTPUPYIOT NpoLeaypbl BbIUNC/IEHUS NPU HENOCPeCTBEeH-
HOM HabnAeHUN AN AY3HbIX OTPAXEHNA N MPOTAXEHHbIX UCTOYHWUKOB, a Takke AN UMMNYNbCHOrO UIN MOAY/TMPOBaH-
HOro U3/y4YeHus.

Bbl6Op BpeMeHM 3KCNo3nLUM OYEeBUAEH Kak B ClyyaB MMMY/IbCHOrO flasepa, Tak U nasepa C HenpepbiBHbIM
n3nyyeHneMm unv nasepa c nepuogmyeckn nNoBTOPAOLWMMUCA UMNY/IbCAMK B BUAMMOM AnanasoHe AsiMH BoAH oT 400 go
700 HM. a npu 06ayYeHun rnas ucnonb3ytoT Bpems 0,25 c. 115 na3epoB C HENPEPbLIBHbIM U3/TyYEHWEM UKW Nepuoguyec-
KN MOBTOPAKLWMMUCA UMNy/ibCaMu, paboTalwmx Ha AMHaX BO/IH BHE BUAMMOrO Auanas3oHa, TpebyeTca 3akilueHve
COTpYAHUKa, OTBETCTBEHHOrO 3a 6e30MacHOCTb Npu paboTe C 1a3epoM, 0O BEPOSITHOM BpeMeHu 061yuveHus.
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MpumeyaHune — 3HavyeHns MBS npu 061ydeHnn rnas npusefeHbl B Tabnuuyax 5 v 6. a npu 0671y4eHnn Koxm —
B Tabnuue 7.

B npvmepax npuBeAeHbl MoLaroBble npouesypbl BbIYUCIEHUS A1 TUMUYHBLIX AJIMH BOJIH U APYTUX NapameTpos
06/1yyeHns. Korga Heo6xo4uMO BblYMCUTL MB3. nosib30BaTeNlb MOXET MPUMEHUThL 3TV Mpouegypbl ANS KOHKPETHOM

cuTyauuu.
B.4 MB3 — 0AMHOYHbI Manblii NCTOYHMK
Mpu Ha6NOAEHUN MANOro NCTOUYHUKA CTATVBAEMbIi ICTOYHWKOM Yron i Cnepytolme yeTbipe npumepa uasno-

CTPUPYIOT CNOCO6LI BbluncNeHns MB3 ANA OAMHOYHOTO Masioro UCTOYHMKA AN Na3epoB C HEMPEPbIBHLIM U3/TyYEHNEM
WI¥ nNepuoanyecky MOBTOPSAKLWUMUCA UMMYIbCAMMU.

Mpumep B.4.1

Onpegennte MB3 gnsa renunit-kagmuesoro nasepa A = 325 HM ¢ 4nUTeNbHOCTbIO n3nyyeruns / = 0.1 c.

PeweHnune: ans onpegenedns MB3 B Tabnuue 5 Ha nepeceyeHnMn CTPOKM AuanasoHa ANWH BOSH 315—400 HM u
KOJIOHKM C ANUTENbHOCTbIO0 n3nyyeHnss 1x10~3—10 ¢ Haxogum C,, a ero 3HauyeHue. M-Kr2, npusegeHo B Tabnuue 8:

C, =5.6-103/°25;
HwmB3 = 5.6-103 0.1025 = 3,15-t03 [k-M~2.
MB3 B efunHMLax aHepreTnyecKkoil OCBELEHHOCTN Noce fefleHUs Ha A4NTeNIbHOCTb amuccun / paBHa
HMB3 =H «B3 It = 3.15-103/0.1 = 3.15-10* BT-M2

Mpumep B.4.2

Onpegennts MB3 ognHO4YHOro nmnynbca pybuHoBoro nasepa X = 694 HM ¢ ANUTENbHOCTbLI0 06/1yveHusa t= 10°3c.

PeweHve: B Tabnuue 5 3HaveHne MBO HaxoAsiT Ha nepeceyYeHUU CTPOXU Anana3oHa AJsMH BosH 400—700 HM un
KOJIOHKM C A/INTENBbHOCTbIO M3nyyeHnsa | = 5-10“5¢c — 10“3c.

3HayeHne MB3 HuBa = 18 /°'75 Ix-M"2.

Torga

HuB3 = 18(10-3)° 75= 0.1 [x-Mm-2.

Mpumep B.4.3

OnpegenstoT MB3 ogMHOYHOrO MMnynbca nasepa Ha apceHmge rannma X = 905 HM ¢ ANNTENbHOCTLIO MMNyNbca
/=100 Hc.

PeweHune: no Tabnuue 5 HaxogAaT 3HavyeHne MB3 Ha nepeceyeHun cTpoku AnnH BonH 700— 1050 HM € AnuTeNb-

HOCTbIO n3nyyenus / = 10-7—1.8-10-5 c.
MB3. BblpaxXeHHas Kak aHepretuyeckas 3KCMno3uuus, paBHa

HunB3 = 5103 C4 [x-M-2
KoadhpuuneHT C4 BbluncnsAT no dopmysne, npuBefeHHoln B Tabnuue 8:
C4 =100 «T (>-700)- 2.57.

Torga
Huea = 5-10~3-2,57 = 12.9-10-3 A m'2

Mpumep B.4.4

OnpegensawT MB3 gns renveBo-HEOHOBOrO /1a3epa HenpepbiBHOTO u3ny4vyeHns (He-Ne) X = 633 Hwm.

PelweHve: nockonbky nasep pa6otaeT B BUAWMOI YacTu cnekTpa U He npefHasHayeH 415 HenocpeacTBEHHOro
HabMAeHNSA, UCNOMb3YIOT ANNTENbHOCTb n3nydenns I = 0,25 c. Mo Tabnuuye 5 HaxoaAT 3HaveHne MB3 Ha nepeceuyeHunmn
CTPOKW ANNH BOMH 400—700 HM C ANUTENbHOCTLIO M3nyyeHus / = 1-10-3— 10 c.

MB3. BblpaXeHHas Kak aHepretTmyeckas 3KCMo3uuusa, pasHa

HwmB3 = 181075 4x1n-2
HVB3 = 18 (0.25)° 75 = 6.36 [IX-M*2.
MB3 B eAuHMLax 3HEPreTMYeckoil OCBELLEHHOCTN Noc/e AeNeHnsa Ha A4NTenbHOCTb aMuccun / = 0.25 ¢ paBHa
EmBa=25BTM-2.

B.5 MB3 — cucTemMbl CNOBTOPALWMUMUCA UMNYIbCAMU

MpaBuna, npuMeHUMble K Nasepam C NOBTOPAOWMUMUCA MMAyAbcaMn (MKW K NOoBTOpALWMMCA 06/1yYeHusM oT
CKaHMpYOLWNX na3epHbiX cuctem), npuseseHsl B 4.2 M3K 60825-10 n o6ecneunBatoT getanusanmio 6710K-CXeMbl ¢ nowa-
roBbIM BbluMcneHnem MB3 gns nasepa c NoBTOPANLWUMUCA UMMY/IbCAMU.

Mpumep B.5.1

OnpegenaoT MB3 manoro McTouHvWKa Npu HenocpeAcTBEHHOM HabnAeHWn nyuyka Ans U3yYeHUs aproHoOBOro
nasepa (X =488HM). paboTalowero ¢ 4actoToli MOBTOPEHUs MMNysabcoB A=1 MIL W AAUTEIbLHOCTbIO MMMY/LCOB
/=10**c.
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PelweHune: nockonbky 3aToT nasep pabotaeT B BUAMMOI 061acTu cnekTpa, HaMepeHHoe HabnAeHne He npeano-
naraeTcs. a A/INTENbHOCTb 06/1yyYeHnsa b6yaeT orpaHnyeHa pedpaiekcom muranmsa ao 7 = 0,25 c. Ecnu npeanonoxunTtb
BO3MOXHOCTb HaMepeHHOro HabnloAeHns n3nyyeHns B gnanasoHe AaAWH BoaH 400—600 HM 1c nnu 6onee, TO oueHU-
BalOT npefen PoTOXMMUYECKOro BO3AECTBMA Ha rnasa [OMNOo/IHUTENIbHO K TeNI0BOMY U NPUMEHSOT caMoe orpaHunyu-
TenbHOe 3HayeHne MB3.

Moapasgen 5.2 BknoyaeT B ce6A TPU KPUTEPUs, KOTOPbIe HYXHO PacCMOTPeTb M ANA OLEHKN NPUMEHUTb caMblii
orpaHnyYnTe NbHbIN.

3 5.2, nepeuncnexune a), 061yyeHne oT N11060ro 0AUHOYHOIO UMMYbCa He AO/HKHO npeBbiwats MB3 ana oanHou-
HOro umnysnbca. TakuMm o06pa3oM, aHepreTuyeckas aKkcnosmuus Ana nepvwoga spemMeHn 107 ¢ no Tabnuue 5:

Hofn-01 = 5-10-3 [k-M-2.
M3 5.2. nepeuncnenune b). cpefHee o6yueHne ANnA NocnefoBaTe/IbHOCTV UMMYILCOB C ASIMTENBHOCTbIO 061yye-

HUS 7 He [O/MKHO npeBbiwate MB3 Ans oAMHOYHOrO MMMynbca C ANUTENbHOCTbIO 06n1yvyeHua 7. Ans AnutenbHoCcTn
o6nyyeHuns 0,25 ¢ npegen aHepreTMHecKoi IKCNO3nLKUM onpeaensnoT no Tabnuuye 5:

HT= 18 /°-75/[1x n'2= 18(0.25)° 75 = 6.36 [X M' 2.

Ana N = 2.5-105 nmnynbcoB 3a nepuog 0,25 ¢ kpuTepuem cpefHeli 06/1y4eHHOCT OAUHOYHBLIM UMMY/IbCOM A/1A
3HepreTUYeECcKoi akcnosnymu asnsetcs

Hop-vou mcpepHem = HTIN = 6,36/2,5-105 = 2,55-10-5 [IxM*2.

N3 5.2. nepeuncneHune c), cpegHee obnyyeHne oT MMNynbca B npefenax nocnefoBaTeslsHOCTW WMMYNbCOB He
[O/KHO npeBbiwaTtb MBO 0T 0AMHOYHOrO MMMNyNbCca, YMHOXEHHOTO Ha MonpaBoyHbli koadduumeHT C5 (rge G, = W~1IM).
MakcumanbHas ANUTeNbHOCTb 06yYeHns, A1A KOTOPOl JO/MKHO 6biTb NpUMeHeHO TpeboBaHWe nepeyncneHns c),
aBnsaetca 2 B guanaszoHe gaunH BonH 400— 1400 HM. rge T2 = 10 c gna a £ awy,

Mockonbky nasep paboTaeT C BbICOKOW 4acTOTO/ MOBTOPEHUS WMMNY/NbCOB, NPUMEHAOT npumeyaHue 3 k 5.2,
nepeuncnexue c). Torga Tpebyetcs, 4To6bl €CNN B Npegenax nepuoga 7, (M. Tabnuuy 3 gna 7, = 18-10"®c) npoxoaar
HeCKO/IbKO UMMYNbCOB, TO ANA onpedesieHnss N OHU cuuTannChb Kak OAMHOYHBIA UMNYNbC, U 3HEPreTUYeckyt 3KCno3u-
LMI0 OAMHOYHOTO UMNynbca cpaBHMBalT ¢ MB3 3a Bpems Tt CneposaTenibHO, adhhekTBHAA yacToTa NOBTOPEHMUA
MMMYNbCOB

FE= 1/7, = 1/ (18-10-6) = 55.56 KL,
MBQ3 gnsa umnynbca ANnMTeNnbHOCTbIO 7, NpuBeAeHa B Tabnuvue 5 u paBHa 5-1Q- 3 x-M-2.
A hekTnBHOE Ycno umnynbcos 3a 0.25 c:

HE= 7 ¢ =0,25 55.56-103= 1.39-104.

Ansa Ne = 1,39-104umnynbcoB v AnuTensHocTu nepuoga Th pasHoit 0,25 ¢. aHepreTuyeckas aKCno3uymna no aTomy
KpuTepuio 6bina 6bl paBHa

HK.cn.po.HTONWOCTN = «af-you U, = 5-103(1,39-104I ,M = 4.6-10-* Ox-M-2.

Ycnosua 5.2, nepeuncnexnve a), u 5.2, nepeuncnenne b), npumeHnmbl K umnynbcy aHeprun O. B TO BpeMms Kak
ycnoeue 5.2. nepeyuncneHue c), NpUMEHUMO K MUMNynbCy 3aHeprum = Q 7, F = 18 O. CneposartenbHo, geneHune
~nocncaosarenvbimi 13 18 (uto A3eT 2.55-10-5/[ M*2) n03BONAET CPaBHNBATL BblYNC/EHHbIE B 5.2 Tpu 3HaveHna MBO. B
3TOM npumepe kputepun 5.2, nepeuncneHue b), n 5.2. nepeuncneHvie c), pasHbl, ABAAIOTCA CaMbIMU OTPAHNYNTESbHbI-
MK: noaToMmy MBSO 0gMHOYHOro nMnynbca ANsA 3Toi cuctembl paBHa 2,55-10-5 [k-m-2.

Mpumep B.5.2

OnpegensoT MB3 npu HenocpeACcTBEHHOM HaboAeHUN nyyka ANs nasepa Ha UTTpUeBOo-a/IloMUHMEBOM rpaHaTe
¢ Heogmmom (X = 1064 HM), yacToToil F =20 'y n ANnTenbHOCTbIO MMNynbca / = 1 mc.

PeweHune: nasep pabotaet B HEBUAMMOI 4acTu cnekTpa, noaTomy pechiekC MUTaHUs HWKakol 3alyuTbl He AaeT.
Mpremnemas oueHKka BPEMEeHW C/y4YaliHOro onacHoro o6ay4YeHus gaet 3Havenue 10 c. [ina 3TOoro nepuoja BpemeHu
obuiee 4Mcno UMNYNbLCOB

NV =74 = 10-20 = 200.

Moapasgen 5.2 BkaoyaeT B ce6s TPU KpUTEpHs, KOTOPbIE HYXXHO PacCMOTPETb, U ANA OLEHKU NPUHUMAIOT caMblii
orpaHnyYnTeNbHbIN.

N3 5.2. nepeuncneHue a), ob6nyyeHme OAMHOYHBIM MMMNY/ILCOM HE AO/DKHO npeBblwarte MB3 Ans oAMHOYHOro
umnynbca. Mpu 061y4eHun nyykom OT Masioro uctouHmka MB3 onpegensT u3 Tabnuubl 5 3Havenne C7 = 1. a gnvHy
BOMHbI 1064 HM — no Tabnuue 8. Taknm o6pa3om, aHepreTmyeckas akcnosmuma no tabnuue 5 Ana nepuoga BpeMeHU
1 mc:

Hopguu,** =90 /075 C7 x-m-2 = 900.0010-75-1 = 0,506 [x-M 2.

N3 5.2. nepeuncnenve b), cpegHee obnyyenne AnA nocnefoBaTeslbHOCTW UMMYNLCOB C A/IMTENbHOCTLIO 06/yYe-
HUS 7 He [O/MKHO npeBbiwate MB3 A4ns oAMHOYHOrO MMMynbca C ANUTENbHOCTbIO 06nyvyeHua 7. Ans AnuTenbHOCTU
06nyyeHnsa 10 c (obuwee Bpemsi 06/1yuyeHUs) Npefen aHepreTUYeckol aKCnosnummn onpegenstoT no tabnuue 5:

HT= 90 107 C7x-m-2 = 90-10° 75-1 = 506 Jx nr2.
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Ons N = 200 nmnynbcoB 3a nepuog 10 ¢ kpuTepmem cpefHel 06/1y4eHHOCTU OANHOYHBIM UMMYILCOM A5 AHEp-
reTMYecKoi 3KCNo3uLun sBseTcs

wolynoun. mepogHelt ~ u' = ?88‘ T 0Co M-

N3 5.2. nepeuncnexHve c), cpegHee obnyyeHne oT umnynbca B Npejenax nocnefoBaTe/IbHOCTU UMMYNbCOB He
[OJDKHO npeBbiwarte MB3 0T 0AMHOYHOTO MMNYNbCa, YMHOXEHHOTO Ha NonpaBoYHblii koadduumeHT C5{raoe C5= N~14).
Ana N = 200 umnynbcos 3a nepuog 10 ¢ kpuTepuem cpegHeli 06/1y4eHHOCTH ABNAETCA

"nocnBpo-T.c--™ = «oan™n /N 25 =0,506-(200)-°-25= 0.135 Ox mM~2

Moka npepen Ana nocnefoBaTtesibHOCTU UMMNY/ILCOB MO KpUTepusiMm 5.2. nepeuyncrieHve c), ABASETCA CambIM
orpaHnymTenbHbIM. MB3 0AMHOYHOrO MMnynbca AN aToli cuctembl paseH 0,135 [hk-M~2. MB3 mMoxeT ObITb BbipaXeHa
B einHnLax 061y4eHHOCTN ANA ANNTENIbHOCTM UMMy bca no gopmyne

Hrocnog 0,135 0k ™
10"3c

= 135BT-M"2.

B.6 HomuHanbHoe onacHoe gns rnas paccrosHue (HOMP)

Kak ykaszaHo B 5.5. HOI'P onpegensioT Kak paccTosiHue OT BbIXOAHON anepTypbl, HA KOTOPOM 06/y4EHHOCTb WKW
3HepreTMyeckas 3KCno3uuMa nagatT HUXKe cooTBeTCTBYW el MBS, O6/1y4YeHHOCTb HA PACCTOSIHUM T OT S1a3epPHOro UC-
ToyHuKa onpegensT (cM. M3K 60825-10) no cdopmyne

APO <>

B.1
x(a + np)2 (B.1)

MpumeyaHune — an<p usMepsaloT Ha Npodmae nyyka B Toukax ¢ ypoBHem 1l/e, ecnu npegnonaraeTcs, 4To
npodn/b Nyyka rayccoBCKUA. Ha npakTnke TOMbKO ra3oBble Sla3epbl MMET raycCoBCkMii Mpoub nyyka, 601bWNHCTBO
TBEPAOTE/bHbIX 1a3epOB MEIT OTHET/IMBO HEPErysipHyl0 MHOrOMOAOBYO CTPYKTYpY nyuka, U B 3TOM c/y4yae cnegyet
npvMeHATb hopmyny

rae |/ — WHTeHCUBHOCTb u3nyuyenus (BT-cp~').

Ecnu 3HaueHne /| Hen3BECTHO M He MOXEeT 6bITb U3MepeHo, 3HadeHne PO B ypasHeHun (B.1), npuBeAeHHOM Bbille,
cnepyet yBenunuuTb B 2,5 pa3a, €C/iM M3BECTHO,UTO Nla3epHble CUCTEMbl MMEIOT MHOrOMOJOBYIO CTPYKTYypy mnyuka.
B M3K 60825-10 cuMBON K MCMOML3YIOT AN pacyeTa Ny4koB HeperynsipHoil MoJ0BON CTPYKTYPbl, U 3HAYEHUS PaHXUpY-
10TCA B Npefgenax oT K= 1415 ny4YkoB C rayCCOBCKUM npoduniem Ao K = 2.5 AN ny4yKkoB HEM3BECTHON MOAOBOI CTPYKTYPbI.

BblpaxeHue e"M yuuTbiBaeT NnoTepun Ha 3aTyxaHue B aTmMocdepe W B 60/bLINHCTBE Clly4aeB UM MOXHO NpeHe6-
peub. Torga ypasHeHue (B.1) c yueTom KoadhdmumneHTa K

APO
ala + (V)2 82
B cnyyae 3ameHbl £ Ha EMB3 © cTaHOBMTCA paBHbiM HOMP. 1 BbipaxeHne MoxeT 6biTb peweHo agna HOMP:
orp=A EH N7,
nore YynEunes < &3
nnm
o
norp = —J 4° -£ (B-4)

4U>1*«M B3 <P
rae O — aHeprus B uMmnysnbce n HeiBa — MBO B nMnynbce, BblpaXeHHas Kak aHepreTnyeckas aKCnosnuus.
Ecnun TpebyeTcs yunTbiBaTb BANAHNE 3aTyxaHua B aTMocdepe, To pelueHne ypasHeHus (B.1) ¢ ucnonb3osaHuem r
HEBO3MOXHO. [loCTaTO4YHO TOYHOE pelleHne 4ns atMoctepHoro koaduuneHta ocnabneHms 1, MOXeT 6blTb MOSYyYEHO
13 popmynbl

AN 033%1 (550)7-,.
roe A =0.585 V033

V — Bu3yasibHOe paccTosiHue, KM;
X — AnvHa BoMHbI B HM (400 < X < 2000).
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MprvMeHeHne oNTUYeCcKNX cpefCcTB HabnaeHns

Mpy MCnonb30BaHUN ONTUYECKUX CPeACTB (Tenieckonbl, OUHOKAM W T. A4.) ANA HAbNOAEHUSA UCTOYHMKA /la3epHOro
nsnyyeHus npu pacyete HOIP cneayeT yunTbiBaTb yBeNWYeHWe nonagaroLlero B rnas3 nusnyyeHus.

Monagawllee B rnas nsnyyeHne oT nasepa, HabnwogaeMoro yepes 6MHOK/b, YBE/IMUMBAETCA Ha KOSULMEHT
onTuyeckoro ycuneHus G. B M3OK 60825-10 npusefeHbl cnegyole pekoMmeHgaumm:

a) Ana 400 HM £ X <1 400 HM. ecnu gnameTp nyyka 60nblie gnameTpa NuMH3bl 06bekTMBa
G=tM2 (B.6)

nnu, ecnn gnaMeTp nydyka fiasepa MeHblle guamMeTpa 3padvka rnasa:

(B-7)

Mcnonb3yloT TOT. 3HAaYEHMe KOTOPOro MeHblue, U rae

T — KO3(hpMLUMEHT Nnepesaumn 415 COOTBETCTBYIOLWEN ANNHBI BOMHbI (= 1. €CNU HEN3BECTEH):
M — KoadhpMLMeHT ycuneHusa cpeacta HabnwaeHns, n

DO — anameTp 06beKTMBa /INH3bI, MM:

b)ans 320 HM A A< 400 HM 1 1400 HM < K < 4 500 HMm:

G=rmM2.

B aTOoM AnanasoHe u3nyyeHue Mornowaetca npexge AOCTUXEHUA UM CeTHaTKu;

c)ans A< 320 HM 1 A >4 500 HMm.

ManoBepoaTHO, 4TO B 3TOM AnanasoHe u3fyyeHune byfeT nepefaHo Yepes CPefCcTBO HabnwaeHns. PaclimpeHHas
HOIP Tenepb CTaHOBWUTCA PaBHOWA

4AGQ a
VOrPpacump - ~ (B-8)
n"mB3y @

Ecnn He ncnonb3yloTca cneuunanbHble nasepHble ocnabnswoume puabTpbl AW HEW3BECTEH hakTuuecknii Koad-
ULUMeHT nepegayn UCNonb3yemMbix ONTUYECKUX CPEACTB Ha A/IMHE BOJHbI Na3epa, TO NOTEpPKU Ha NMponyckaHue B ONTH-
Yyecknx cpefcTBax HabNogeHus HefonyCTUMbl, Tak Kak MHOrne ontuyeckue npubopbl MMEIT BbICOKOE npomnyckaHue
(> 0.8). pacnpocTpaHsitoweecs B MHpakpacHy o06nactb cnektpa csbiwe 2000 HM.

MpumeuaHune — BbixogHoe usnyyeHve nasepos knaccos 1; 1M; 2; 2M n 3R MOXHO Habnoaatb yepes
yBENNYNTENbHYI0 ONTUKY NPU OTPaxeHun oT Andy3HOro akpaHa UM HesepkasibHOW NOBEPXHOCTW, ecnn yAoBeTBOPS-
eTcsa KpUTepuini HenocpeACcTBEHHOTO HabMAEHNS NPOTSHXKEHHbIX NCTOYHUKOB M U3/TyYeHne HaxoanTca B o6nactu oT 400
00 1400 Hm.

B M3K 60825-10 npegocTtaBneHbl ABe 6/10K-CXeMbl, NoMoratwme npu sbluucneHnn HOMP nasepoB HenpepbIiBHO-
o U3y4YeHns N UMNYIbCHO-NEPUOANYECKNX Na3epoB, NCNYyCKaloLWNX 04HY unvn 6onee ANVH BOSH, U paclunperHoii HOMP,
npu MCNoJsb30BaHUN ONTUYECKUX CPEeACTB HabMAEHUS.

Mpumep B.6.1

Y nasepa c rayccoBckum npodmnem nyyka (A = 1) BbIxoAHas MOLWHOCTb 4 BT. pacxogumocTb nyuyka 0,7 mpag u
BbIXOAHON AnameTp nydyka 1 mm. Mpu cooTBeTcTBYOWeEl MB3. paBHoil 10 BT kT2, BbluncnAwT HOMP, npeHebperas 3aty-
XaHuem B atmoccpepe.

PelweHve: BbilenpmBeAeHHblE 3HAYEHUS NOACTaBNAT B ypaBHeHue (B.3):

HOrP = ! 1193, jo1e- 1,4 = 1018 m = 1.02 km.
0.710 '3 0,7-10 3
Mpumep B.6.2
OnTuka, pacwupsaowas nyyok v nogobpaHHas K nasepy 13 npefjbiayliero npuMepa, yMeHblliaeT pacxogumocTb
nyuka fo 0,1 mpag v yBennunBaeT BbIXOAHON gnameTp nyyka Ao 7 MMm. Beruncnaiotr HOMP.
PelweHne: HoBoe 3HayeHne HOIP:

HorP |4~4~ 7-10-3
= — - = 7136 - 70 = 7066 m = 7.07 .
0110'3 TAO 0.1-10 3 M kM

CnepyeT 0TMETWTb, YTO Npu onpeaesnieHnn HOMP pacxofuMMOCTb Myyka UMeeT BaXHOe 3HaueHue.

Mpumep B.6.3
Nazep B npumepe B.4.2 pa6oTtaeT Ha AnNHE BOMHbI 550 HM. BbluncnsawoT HOMP npu ycnosuu, 4To BU3yasibHOE
pacctosHue pasHO 10 Kwm.
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PelwweHve: aTMocdepHbIi k0ahULMEHT ocnabneHnn L, NoayyYeH ¢ NCNoNb3oBaHNeM ypaBHeHus (B.5):

HOIP moxeT Tenepb 6bITb NOMyYeHO U3 ypaBHeHUs (B.3) BkAoUYeHnem atmocdepHoro koadduruymeHta ocnabne-
Hus:

HOTP =- ij4*h? .?1-£m

o 1 *=MB?3 Y

n. pewasn nosTopHo (ansa r = HOMP), nonyvatt

Horp 1 {44 er-3n,04p 7-10"3 - 3.52 .

0.1-l0™ ! * 10 0.1-10™

Mpumep B.6.4

lenwii-HeoHoBbIli (He-Ne) nasep gns Tonorpaduyeckoli cbemMku (> = 633 HM) C BbIXOAHON MOLHOCTbIO 3 MBT
n3nyyaeT Myyok C HayasbHbIM AnameTpom 13 MM. KOTOpbI Ha paccTosiHMu 50 M OT nasepa paclupsieTca Ao 18 mm,
BbIYNCIAIOT.

a) CKO/IbKO BPEMEHU MOXHO 6e30MacHO HernocpeAcTBEHHO HabnwaaTb U3NyyeHue nasepa c paccTosHus 60 m;

b) KaKOBO MWHMMasbHOe paccTosiHue 1A 6e30nacHOro HemocpefCcTBEHHOro HabMlAeHUS U3yYeHns 3Toro na-
3epa B TeYeHue 3 MUH.

Pewenue:

a) BbIxogHas MowWHOCTb PO = 3-10'3 BT; HayasbHbI guameTp nyyka a = 0,013 m. Mo3aTomy pacxoxaeHune nyya

0.018-0.013

P= 50 = 10-4pag,.

MprHUMatoT, 4TO NPOUNL Nyyka nasepa rayccoBckuit {k = 1). Torga aHepreTuyeckas oCBeLeHHOCTb B AuanasoHe
I MOXeT GbiTb ONpeAesieHa C UCNo/b30BaHneM ypasHeHus (B.2):

4P0
x(a + n?)2

Torga

4-3-10'3

= 10.58 BT-mM*2.
11(0.013-60 10"*)2

Ons ANUTenbHOCTU M3nydYeHus B guanasoHe oT 10 go 3-104 ¢ cooTBeTCTBYWLlee 3HauyeHne MBI npusegeHo B
Tabnuue 5 n paeHo

EmMBa = O Brm-2.

Tak KaK 9TO 3HaYeHNe MeHbLUe M3/yYyeHWs Myyka Ha paccTosHun 60 M. TO A/IMTENbHOCTb U3NyYyeHns byaeT MeHee
10 c. B Tabnuue 5 ana AgNnTenbHOCTM M3nyyeHus B gnana3oHe ot T10*3a0 10 c cooTBeTCTBYOWEe 3HavYeHne MB3 paBHo

HmB3=181°-750x-M~2
1 3KBMBA/IEHTHO
e,Ba= 18f"026 BT-m-2.
Takum 06pa3om, MakcMMasnbHas 4/IMTENIbHOCTb U3yYeHUs NosyvyeHa npupaBHMBaHWEM 3TOr0 3HavyeHuss EMBI K
10,58 BT-M-2 v pelieHnem ans t:
18T 025= 10.58 BT-m‘2.

Torpat=|— ) =8.38c;

b) MUHUMasbHbIA AnanasoH Ans 6e30nacHoOro HabnlAeHUs MOXeT 6GbiTb NMONYYEeH pelleHneM ypaBHeHus (B.3)
ana HOIMP. B atom cnyyae A/vTeNnbHOCTb u3nyuyeHus /= 180 ¢ (3 MyH) 1 n3 Tabnuubl 5 £mB3 = 10 BT-M-2:

3. * -10'*
HOrP 1 4-3-10 13-10 pe——
0.1-10'3 1 *'10 0.1-}0-3
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Mpumep B.6.5

MepeHocHolt npubop Ana Tonorpaduyeckoii CbeMku ¢ MHPPaKpacHbIM Na3epoM MMeeT creaylolue xapakrepu-
CTUKK:

- AiNINHA BOJIHbI A

- 4yacToTa MOBTOPEHUA UMMNYNLCOB A ...

- MMKOBas MOLLHOCTb MMNynbca PB

- 3Heprua umnynsca 0

- pacxo4MMocCTb nyyka

- 3ah(heKTMBHbIN BbIXOAHONW AnameTp anepTypsbl a......55 MM.

MpuHUMatoT, YTO Npodhuab Nyyka nasepa rayccosckuii u onpegensioT HOIP:

a) npu HabNogeHUN HeBOOPYXEHHbIM 1a3oM 1 npu

b) HabnwgeHnn ¢ ncnonb3oBaHnem 6uHoknA 8x50.

PeweHne:

a) npu HabNloAEHUN HEBOOPYXXEHHBIM [1a30M.

W3 cneundmkauun Ha nasep AAUTENbHOCTb UMMynbca

. 903 Hwm;
.. 300 Iy,
....30 BT;

. 600 HAX:

tn= O/Pg, = (6-10-7)/30 = 20 Hc.

B 3aTOM npumepe npeanosiaraeTcsi, YTo Yrosl a MeHblue Ecnn HeT HenocpefcTBEHHOro HabnwoaeHus, anu-
TeNbHOCTb U3/lyYeHusi NpUHUMatoT paBHoit 100 c: 3a 3TO BPEMS YWC/0 UMMY/1bCOB

N =F t= 300 lu-100 ¢ = 3-10*.
Mo 5.2 npuHumaem MB3 npu HenocpeAcTBEHHOM Hab/IOAEHUN KaK caMOe OrpaHuunTesibHoe.

OueHka 061y4YeHns Ha OCHOBE BO3A€elCTBMS OAMHOYHOTO MMNynbca [cM. ycrnosue 5.2. nepeyncneHune a)l
Mo Tta6bnuue 5 MB3 0AUMHOYHOTO MMNyNbCa Takoro U3/lyYeHUs € ASIMTENbHOCTLIO U3nyyeHns 20 He:

MbiB3 = 5-10"3 C4 [1X-M'2,
roe C4 = 100002 (903-700) = 2,55, cnegoBaTeibHO
HwmB3 = 5-10~3-2,55 = 1.275-10 2 1-M-2,

OueHka ycpeagHeHHOro o6nyyeHus [cMm. ycnosue 5.2, nepeuncnexuve b))
Ans onpegenerHua MB3 gna gnutensHoctTn o06nydeHus 100 ¢ npumeHsatoT Tabnuyy 5. Mpuas 1,5 mpag T2= 10 c.
no3ToMy nNpumeHsem ycnosue t > T2:

£«B3 cpegy = KO C4 C7 BT-M"2.

rpe C4—2.55n Cr—1L
Tak kak yactoTa NoBTOpeHUsA UMnynbLcos coctasnsAsr 300 u. ycpeAHeHHoe 3HaveHne MBD3 3a UMnynbCc cocTaBut

AMEL1=8.510-* 4%

OueHka 06n1yYyeHnsa 4Na nocnefoBaTeNbHOCTY UMNYbLCOB [CM. ycnoBue 5.2. nepeuncneHue c))

CpefHee 3HaueHne 06/1y4eHHOCTU 418 NocnefoBaTe/lbHOCTW WMMYNbCOB He JO/DKHO mpeBbiwate MB3O ans ogu-
HOYHOTO MMNY/NbCa, YMHOXEHHOIO Ha MOMNPaBOYHbI KoadhduumeHT C5 (rae C5 = AHW). MakcuManbHas AUTeNIbHOCTb
061y4YeHuns, 4N KOTOPOI AO/KHO 6biTb MPUMEHEHO Tpe6oBaHWe nepeyncrneHns c), asnseTcs T2 B AnanasoHe A/UH

BOMIH 400— 1400 HM. rge 2= 10c npn a < CnepoBartesnibHO
«MB30aUMOM. =HwMB3 = 5-«-*-2.55 = 1.275-10"2 ] X ™M 2
HMB3 ncer-w. -mMn = HMB3 «UHb. U-, "N = 1.275-10-2 (FO-300)' ™ [Ox ™ '2.

HwmBa nochag, vm = 0.135-1,275-H0-2 = 1.72-1Q-3 Ox-m 2.

BbiBOoA — ycnoBue 5.2, nepeuncneHve c), ABNAETCA cambiM OrpaHuynsanowum gna MB3 B umnynbce, no3aTomy npu
HenocpefCcTBEHHOM HabnwaeHnn HbiBa = 1,72-10~3 [ M*2. MofcTaHOBKa 3TOr0 3HavyeHns MB3 B ypaBHeHue (B.4) paet

LATT 1 /4 600-10" 0.055
HOMP = clUT| nl1.72-10~3 ~ W =211- 55=-3.39 m.

MockonbKy pesynbTaT oTpuUATENbHbIA, Nasep 6e3onaceH nNpu HenocpeAcTBEHHOM Ha6naeHUn Ha N6om pac-
cTosiHun. CnepgosaTenbHO, NpU HabAAEHUN HEBOOPYXEHHbIM [1a30M 3TOT flasep 6e3onaceH, U COOTBETCTBYlOLee
3HavyeHne HOIP paBHO Hynto:

b) HabnogeHne ¢ NCMOb30BaHNEM OGUHOKASA.

[Ans Toro 4to6bl onpefenuTb pacwmnpeHHoe HOIMP, onpefensitoT KOaguUneHT onTuyeckoro ycuneHns G 6UHok-
neii 3 ypasHeHuii (B.6) n (B.7> 1 meHbLlee U3 ABYX 3HAYEHUI NOACTaBNAOT B ypaBHeHune (B.8).
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MpuHUMaloT, 4TO cneyunanbHble nasepHble ocnabnawwme GuabTPbl HE UCNOMb3YOTCS,
(T = 1). Torga 3 ypasHeHus (B.6) nonyvaem

G =M 2=82=64hypaBHeHne (B.7) gaet G = =51. Torga noAcTaHoBka

49 49
G =51 BypaBHeHue (B.8) naeT

HOrpP 1 (4 51600-10-° 0,055
pecuvpeHoe 001 y nl72.10-3 " 0,01 =3-6Mm-

CnepoBaTenbHO, Habnwaate paboTy Takoro nasepHoro npuéopa B 6MHOKNL 8X50 C paccTosHUS MeHble 9.6 M
onacHo.

Mpumep B.6.6

Vi3mepuTenb fanbHOCTM Ha OCHOBE sla3epa Ha CTek/ne C HeoAWMOM C MOZAY/MPOBaHHON [O6GPOTHOCTbLIO MMeeT
cneayoue xapakTepucTuku,

-A/INHA BOJHbI \

- NUKOBasi UMNyNbCHAsA MOLWHOCTb Pp .

- aHeprmsa UMNynbca Op .....cccvevvveenne.

- yactoTa NOBTOPEHMSA UMNYbCOB A ...

- BbIXOJHOI AnameTp anepTypbl Myyka a

- YroN PacXoANMOCTUN MYYUKA <P..coeerevererereneennns .. 1 mpag.

OnpegensioT:

a) HOI'P gns HeBOOPYXeHHOro rnasa:

b) HOIP ons HEBOOPYXEHHOTro rnasa, korga Ha aneptype fanbHomepa yctaHoBneH 10 %-Hblii nponyckatowmii
hunbTp 1

c) HOI'P npu HenocpeACTBEHHOM HabNlOAEHWM C UCNOb30BaHWEM ONTUYECKUX CPeacTB gnameTpoM 50 mm.

MpeHeb6peraoT adhpekTamy ocnabneHns nyyka unm npenomneHms okyca us-3a nponyckaHus atmocdepbl.

PelweHne:

a) WuprHa UMNynbca tp MOXET ObITb BbluMCNEHA M3 ycnoBusa P,- » - Op.

npu 1.5 10° /p = 45-10"3 nonyunm tp = 30 Hc(T. e. 109 < fp<5-10"5c). YacTtoTa NMOBTOpEHMA NynbCOB A paBHa
12/60 = 0.2 'y,

B atom npumepe a £ 0,™. Ecnn HeT HeNoCpeACTBEHHOrO HabMOAEHUSA, NCNOMb3yeM AINTENbHOCTb 06/yYeHus
100 c; 3a 3TO BPEMSA YMUCN0 UMMNY/IbCOB

. 1060 Hm;

W=4ef=0.2 'y -100 c = 20.

cnonb3yloT camyl orpaHuumMTensbHyto MB3 npu HenocpeACTBEHHOM HabnAEeHUN, BblYMCIEHHOE U3 nogpasge-
nabs.2.

OueHka 06/1y4yeHnss Ha OCHOBE BO34elCTBUS OA4MHOYHOTO UMNynbca [CM. ycnoBue 5.2, nepeuncnexve a))

Mo Tabnuue 5 MBSO 0AMHOYHOTO MMMy IbCA TAKOTO U3MYYEHWUS C A/IMTENbHOCTbIO M3nyvyeHus 20 He:

HbIB3 =5X KO2CT X M-2.
no tabnuue 8 Ct = 1, noatomy
HMB3 ogJwod. vbin = 5-10~2 [x-m"2.
OueHka ycpeiHeHHOTo 061yyeHuUs [cMm. ycnosue 5.2, nepeuncneHue b))
Mo Tabnuue 5 MB3 ansa gnutenbHocTn nanyvenns 100 c:
HbiBa =90 /°-75C6 C7 0x-m-2,
rae C7 = 1. Mpu 20 nmnynscax 3a 100 ¢ cpegHaa MB3 3a nmnynbc

90-K00075
HwmB3 cBey 2Q =142 Ix-m-2.

OueHka 06n1yyYyeHUs AnA nocnenoBaTeIbHOCTU UMNYNbLCOB [CM. ycnoBue 5.2. nepeuncneHue c)|

MakcumanbHasa ANNTENbHOCTb W3My4YeHWs, ANS KOTOPOW AO0/KHO 6biTb MPUMEHEHO TpeboBaHWe nepeuucre-
HUs c). ABnsieTca T2 B AuanasoHe f/MH BoMH 400— 1400 HM, rge T2=10c. npu a £ a,,T. [103TOMY Npu BblYUCIEHUN
HwB3 nocrenos, nun UCNObL3YT NONPaBoYHbIi koadduumeHt N ~'/n=(100,2)"= 0,84:

HwB3a cocnogps ven H,,83 ogyvount. ibn W -,.M = 5-10-2-0,84 = 4.2-10-2 X-M-2.

BbiBOA: ycnosue 5.2, nepeuncneHue c), npegnonaraeT camoe orpaHuyuBarliee 3HaveHne MB3 gna umnynsca,
No3TOMy NpW HenocpeAcTBEHHOM HabniogeHun Hmea = 4.2-10-2 [x-m-2. [ocne noAcTaHOBKM 3TOr0 3HaveHus MBI B
ypaBHeHue (B.4) ¢ yueToM TOro, 4TO MOA0BasA CTPYKTypa 3TOro TBEpPAO0TE/IbHOIO 1asepa HeM3BeCTHAa, SHEPrus nMnynbca
[OJ/KHA 6bITb YBENNYEHA Ha KO3hULMEHT K = 2.5. MoaTomy
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4250
HOrP =-1
I * "MIMB3 nocrnpgos. umn

HOrp= 1 -
10-3f « 42-102 1837 m.
Moatomy HOI'P gns nasepHoro usmeputens fasnbHOCTW paBeH 1.84 km:
b) ecnu Ha anepType ganbHomepa yctaHoBneH 10 %-kbiii nponyckawowmnii dunbtp. HOMP ymeHblwaeTca. B atom
cnyvae, uUCnonb3ys npegbigyuiee ypasHeHue ana HOMP, yMHOXalOT 3Hepruo umnynbca Ha koadduumeHt 0.1 u
yunTbiBaloT BmsAHne 10 %-Horo counbTpa. Torga HoBoe 3HaveHne HOIP onpepensieTcs ypaBHeHMEM

Horp= 1 — 574
10-3J  n42-10 2 T
c) HOIP npu HenocpeAcTBEHHOM HabMAAEHUM Nnasepa C WMCMNOb30BAHMEM ONTUYECKWX CPeAcTB AvameTpoMm

50 MM yBenuumMBaeTca Ha KOapULMEHT ONTUYECKOro ycuneHnsa G u MoxeT OblTb onpefeneHo U3 ypasHeHus (B.7);
nocne nofctaHoBky B ypaBHeHue (B.8) nonyuatoT HOT P PacuvpevHas.
3 ypaBHeHua (B.7). npuHuman T = 1. G = 502/49 = 51. n u3 ypasHeHus (B.8):

1 (4-2551-45 19-3

HOMP pacuvperus
) 10-3 | n4.2 102

= 13.18 km.

Taknum 06pa3oM, Npu OYeHb KOPOTKOW ANNTENbHOCTY MMMybca nasepa C UCMOb30BaHMEM OMTUYECKUX CPefcTB
flaxe camoe KpaTkoe no BpemeHu o6/yyeHue rnasa MoxeT OblTb OMacHbIM Ha paccTosiHum MeHee 13,18 kv oT nasepa.

B.7 And dy3Hble OTPaXXeHUsA N NPOTSXKEHHbIE UCTOYHUKN

Mpumepamy NPOTSKEHHbIX NCTOYHWUKOB SABASIOTCS:

a) nasepHoe n3nyyeHue B AnanasoHe AnnH BoNH 400— 1400 HM Npu oTpaxeHuax ero ot Audy3HON NoBepXHOCTH
(BUANMBIT NCTOYHUK):

b) nsobpaxeHvne, chopMMpoBaHHOE Ha ceTyaTke rnasa Anddy3HbIM oTpaxeHnem, 6onbluee, Yem onpefeneH-
HOE MUWHMMasbHOe 3HauyeHWe OTHOCSLLeroca K ceTyaTke rnasa usobpaxeHus, onpegenseMoro npegenom CTAru-
BaemMoro yrna o”n, rae paseH 1.5 mpaj # “3MepeH Ha pacCToAHUN He MeHee 100 MM OT BUAMMOTO UCTOYHMKA
(cm. 5.4).

B M3K 60825-10 onpegeneHbl Tpu obnactn Ana HabnwoaeHns anddysHoro oTpaxeHus. Mpegnonaraercs, 4to
MCTOYHMK AN Py3HOro oTpaxeHusa ¢ AgnameTpom nAtHa D, Torga onpegensetcsa B AnanasoHe meK (= D/o”). 3a
npejenaMmun KOTOpPOro CyLiecTByeT Masblii ICTOUHUK. DTUM onpefenseTca nepsas u3 aTux Tpex obnacteii ana Habnwoge-
HUst AnchdpysHoro oTpaxeHusi. BTtopas o6nacTb cywecTByeT, Korga ctarnsaemslii yron r Owg, = 0.1 paf cooTBeTcTBYyeT
AvanasoHny /m* (= Dfama,)- Mexay rmnun r, ecTb 30Ha nepexoga Mexay o4eHb 60/bLINMK, OTHOCALMUMUCS K ceTyaTke
rnasa n3obpaxeHnsMu, 1 ycnoBuaMn HabnwheHuss manoro nctodyHvka. B M3K 60825-10 npegnoxeHa 610k-cxema,
KoTopasi nomoraeT BblYMC/IEHUIO AMana3oHOB ONACHOCTU, OfHAaKO nepej NepexoAoM K MOAY0 2 3TOW 6/10K-CXeMmbl
NpoBepsIoT, YTO rTax2 100 MM; ecn HeT. NepexoasaT K Moayto 7A unu 7B 610K-CXxeMbl B 3aBUCMMOCTU OT 3Ha4YeHnss MB3.
TOYHO Tak e MpoBepsatoT, 4To rmn 2 100 MM; ecnv HeT. NepexoaAT K Moayno 5A nnu 5S 610k-cxemMbl B 3aBUCHMOCTU OT
3HayeHua MB3.

Mpumep B.7.1

M3nyyeHne nasepa c MOAy/IMPYyeMOii LOGPOTHOCTLI0 HA UTTPUA-aNtoMUHUEBOM rpaHaTe ¢ HeoAuMoM (X = 1064 HMm,
| = 10~s c), npexAe 4em 6bITb OTPaXEHHbIM OT UAeasnlbHOro paccenBaTesns, pacliMpeHo U cchpopMupoBaH Ny4yok guamet-
pom 2 cm.

a) OnpepensaT JanbHOCTb, Ha KOTOPOW 6yAyT ycnoBusi HabnofeHns NPOTSHKEHHOro UCTOYHMKA.

b) BbluncnsatoT 3HayeHne MB3 Ha pacctosHuu 2.5 M OT pacceuBaTens.

PeleHve: 3HaueHne CTANTBAEMOro yrna onpeAensoT ypaBHeHnem

<43 B
a = 2 arctg »
6
rae des — anameTp /1a3epHOro ny4yka nepej paccenBatLieil MULLEHbIO,
a) B npegensHom cnydyae a = noatomy
A= <8
®min
[nsa aToro npumepa
0.02 m

ri Ta*= 1,5-10"3 pag =13-3m

53



FOCT P 54840—2011/IECn-R 60825-14:2004

Ha pacctosHusx, 60Mblimnx, 4Yem r, me, = 13 M, BO3HMKAIOT YCOBUA HABNIOAEHNA Manoro NCTOYHKKA.
MB3 mManoro uctouHuka ANsi ykasaHHOW ANUTENbHOCTU U3NyYeHns onpegenstoT no tabnuue 5:

H,Ba =510 -2C7x m 2.
roe C7=1pana X= 1064 Hm (cm. Tabnuuy 8).
Takum o6pasom.
HUB3 =5-10-M X M-2=5-10' 2[1X-M'2.
b) Ha pacctosHuax meHblle r, Ta, = 13 M BO3HWKAOT YCNOBUA HAGMOAEHUA NPOTSAXKEHHOr0 UCTOYHMKA.
MB3 Manoro ucTouyHuka Ansa ykasaHHol ANUTENbHOCTU U3/TyYeHUss onpeaensitoT no Tabnuue 6:
H"B3 =5-10-2 C6C7[x-m-2.

roe Takke CT= 1un C6=al/a” gna <a<atwa(a” =0.1 pag).
Ha pacctosHun r, = 2.5 m

0.020 m
- 8.10-3 pa,
25 m 8-10-3 pag u

a _ 8,0 10 3pag _
Ce= «1* 150 ~3 pag =5,33-

CneposatenibHo. MB3 npu HabnofeHnn NpoTSXXEHHOro UCTOYHMKA Ha paccTosiHun 2.5 M paBHa
HwmB3 = 5-10'2-5,33-1 1x-M’ 2= 0.27 [x-M-2.

Mpumep B.7.2

Haiitn makcumanbHylo 3Hepruio usnyyeHus oT nasepa B npumepe 7.1, nossonswouylo 6e3onacHoe HabnogeHne
OTPaXeHHOro OT COBePLUEHHOro Auddy3opa nsnyyeHmsa ¢ pacctosHusa meHee 0.2 M OT rnasa Habnwogarens.

PeweHne: ¢ pacctosHua MeHee 0.2 M ycnosus HabMwAeHWA TakoBbl, 4TO Yron npuema a 6onblue, Yem
aTtax = 0.1 pag;

_"es. 0.020m _
a= n 25 =0.1 pag.

OHepreTnyeckas 3KCNO3MLMA Najarollero nyyka MOXeT Bbi3BaTb onacHoe Auddy3Hoe oTpaxeHue B YCMOBUAX
HabnoAeHNs 3TOro MNPOTSHKEHHOTO UCTOYHMKA M MOXeT 6biTb BbipaxeHa kak MB3 WHTerpanbHoi aHepretTuyeckoi
APKOCTW. DTO BbINONHAETCA AeneHnem gupdy3Horo oTpaxeHns n3nyyeHns, pasHoro MB3. Ha TenecHbli yron, paBHbIii
MakcMmasibHoOMYy npuemMHomy yrny. Korga makcumarsnbHblii npuemHblidi yron «ag, = 0.1 paf cCoOOTBETCTBYET TE/IeCHOMY Yy
£2. BbIpaxeHHOMy kak £2 x (0Wx/2)2= 7.85-10-3 cp. n andpchy3Hoe oTpaxeHne n3nyyeHns, pasHoe MBO. kak uHTerpanb-
Has sHepreTnyeckas APKOCTb PaBHO:

LfiBo = (C&/£2) «MB3 Mgio<oucToqHuKa = (66.66/7,85-10 3) «MB3 MasIoro YCTO-MMa;

£133 = 8.5-103-HrB3 MarorokcToubHa [)k-M-2-cp-1.

VIHTerpanbHyto aHepreTnyeckyto ApkocTb B AaHHOM criyyaB MB3 BbluMcnaloT nofgcTaHoBkoin MB3 Manoro nctouHu-
ka n3 B.5.2:

Lwea = 8.5-103-5.0-102 Ax-M-2-cp-' = 425 [Ix m*2-cp-'

WHTerpanbHas sHepreTuyeckas sApKocTb ANY3HOr0 OTPaKeHUsi CBA3aHa C IHepreTUYeckoil akcrnosuuymein na-
[aLLero nyyka Yyepes BblpaxeHue

H=xLp.

CnepoBaTenbHO, aHepreTnyeckass 3KCMO3ULMA Kak MCTOYHWK onacHocTu npu 100 %-HoM oTpaxeHuu oT 6enoro
andppy3sHoro oTpaxatensa paBHa

«MB3 =X Cp - 2-MB3 [IX-M-2-cp-' = 1.34-103 1 mM"2.

Torga, npegnonaras, 4To 3HEPrUs U3NyYeHUsi PpaBHOMEPHO pacnpejesieHa Mo nowaAn yyactka noBepxHocTh A.
3HepreTnueckas aKCNo3uLUus, 4OCTaToYHas!, YTO6bI MPOU3BECTM OMACHOE OTPAXKEHUEe, paBHa:

OMB3 = «MB3 A =« MB3 (n/4) d 263 = 1.34-103(x/4) 0.022=0.42 [Ix.

Mpumep B.7.3
HaiitTn MmHumanbHoe 6e3onacHoe paccTosiHne HabnlAeHUs No Hopmasnan OT aKpaHa coBeplueHHOoro guddysopa,
ecnu BbIXOAHOE M3nyyeHne nasepa B npuMepe B.5.2 cchokycmpoBaHO Ha akpaH.
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PelleHve: B AaHHOM Criydae M3fiydeHne OTpaxeHo Nnonycthepuyeck 1 HanpasAeHO HapyXy OT TOuku hokyca Ha
Anddy3Hol noBepxHOCTM JlambepTa, NO3TOMY NPUMEHUMbI YC/T0BUSI HAGMIOAEHNA Ma/IOro UCTOYHMKA. Ha paccTosiHun T,
oT JlambepToBa WCTOYHMKA 3HepreTnyeckas 3KCMO3MLUA paBHa

rae 0 — yron Habnlo4eHUss OTHOCUTENIbHO HOpMasn K MOBEPXHOCTU.
HOIP gns NambeptoBa MCTOYHMKA ONpefensetca C UCnosb3oBaHnem MBO mManoro MCTOYHMKA:

QcosO

MB3 Manblii XCTOUMM

HOTP =

MakcumanbHoe BbIXOAHOE M3NyveHue nasepa, onpejesieHHoe B NpedbigylieM npumepe, pasHo 0,42 [Ix. a yron
HablAeHNa OTHOCUTENIbHO HopMasnun K nosepxHoctn 0 = 0 pag. C yyeTom uaeasnbHOro OTpaXeHWs OT NOBEPXHOCTU
HOTIP paBHO

LI, rr, J0.42 cosO _
HOfP-j .0.05 *1'6 M.

B.8 3awurta rnas

OnTuyeckas NAOTHOCTb 0> 3aLUNUTHbIX OYKOB OObIYHO CW/IbHO 3aBUCUT OT A/IMHBI BOJIHbI M3My4YeHUs nasepa u
[O/KHA 6bITb [OCTATOYHOW, YTOObI YMEHbLWNTL M3NYyYeHWe A0 YPOBHSA Huxe MBO Ha makcumanbHO 060CHOBaHHOE
oxugaemoe Bpems akcnosnuum (cm. 8.4.5.2.2). 3HaueHne D,. obecneumBatolee HeO6XO0AUMbIA YPOBEHb 3aLUTbI 3pe-
HUSA. BbIYNCNAKT 13 ypaBHeHua (B.9) nnu ypasHenusa (B.10). roe

(B.9)

ecnn £3 — MakcumasnbHas npegnosiaraeMas MHTEHCUBHOCTb Najalolwero B Hesalw L eHHbI rna3 usnyyexuns, a MB3
BblpaXeHa Kak MHTEHCUBHOCTb Majalolero usnyyeHna unu ecnm

D>=‘guiir. (B.O)

rae  Hg — makcumanbHas npegnosiaraemasi aHepretTuyeckas 3Kcnosnumsa B HesaluuweHHom rnasy, a MBO BbipaxeHa
KaK aHepreTnyeckasa 3KCnosuuus.

Mpumep B.8.1

Haiitn onTuuyeckyto NAOTHOCTbL 3aliUTHLIX OYKOB A/1A Onepartopa flasepHoro ganbHomepa u3 npumepa B.6.6.

PeweHve: MB3O 04MHOYHOIO MNynbca ¢ A/IMTENbHOCTLIO 3Keno3uuun 100 ¢ 6bina BbluncieHa B npumepe B.6.6 1
paBHa 4.2-10~2 [x-M-2. DHepreTnyeckas 3KCNo3nuUuUs, UCNbiTaHHAA 4Ye/0BEKOM NpW HernocpeAcTBEHHOM HabnwaeHun
Nla3epHOro U3nyyeHus, pasHa

4K Q
*als '

rae d63 paBHo 10 Mm. O =45 M 1 K = 2.5 4NA HeU3BECTHO MOAOBOV CTPYKTYpbI, Toraa HO = 1432 [1>)KM ~2 1 onTuyeckas
NNOTHOCTbL onpefenserca ypasHeHuem B.HO

1432
°* =19 42 0-2 =453

OO6bIYHO B MHTepecax 6e30MacHOCTU pe3ynbTaT OKPYrAAT 40 CleAyloLero Lenoro s3HadeHns, Torga ontuyeckas
NA0THOCTb GyfeT paBHa 5.

Mpumep B.8.2

HaliT onTuyeckyto NIOTHOCTb 3alMTHbIX OYKOB A1 onepaTopa Na3epHoro gasbHomepa v3 npumepa B.6.1.

Pewenve: MB3 paBHa 10 BT-m-2. QHepreTnyeckas aKCMO3ULWA, UCMbITAHHAS Y€/I0BEKOM MPW HENocpeAcTBEH-
HOM HaGMlOAEHUN NasepHoro usnyyeHusi. Ho pasHa

4kQ
HO=
*dL '
rae dg3 paBHsetca 1 mm. P = 4 BT u. kak onpefeneHo B npumepe B.6.1. k = 1.
Mockonbky AnameTp nyyka B 1 MM MeHblUe orpaHuyvBatoLleii aneptypbl 7 MM (CM. Tabnwuuy 2) Ha A/IMHE BOJIHbI
n3nyuyeHus (550 HM B npumepe B.6.3). TO MUHTEHCMBHOCTb NafaloLWero N3ny4YeHust BbIYUCASIOT C Y4EeTOM OrpaHuumBaloLL e

anepTypsbl, a He hakTMYeckoro gnameTpa nyyka, cnegosartenbHo. Eo = 1.04-105 BT-M-2 1 onTuyeckas N1I0THOCTb onpeje-
nsetca ypasHeHuewm B.9

1.04-10s

B=l0 "o

Takum obpa3om, onTuyeckas NAOTHOCTb paBHa 4.
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B.9 CocTaBHble Masible UCTOYHUKN

B.9.1 KoMnneKcHbI na3epHblii NCTOYHUK HA ANOAHOW MaTpuue

HaiitTn MB3. npumeHuMyto AN HENocpeACcTBEHHOrO HabMAeHNa nyyka, Ana BpemeHn 10 ¢ npu 06nyveHun Ha
paccTosHWM 1 M OT KOMMIEKCHOrO f1a3epHOro UCTOYHMKA Ha AVOAHOW mMaTpuue Ha apceHuge ranaus (905 Hm). icTouHmk
COCTOMT 13 ABYX PsA0B No 10 AMOA0B B KaXAOM, KOTOPble YCTaHOB/IEHbI NO3aAN KONIMMUPYIOLLE ONTUYECKOW CUCTEMBI.
BbIxogHasa MOLHOCTb UCTOYHMKA 6 BT. yactoTa NMOBTOPEHUs UMNYNbCOB F cocTaBnsAet 12 kly. ANMTeNbHOCTL uMmnynbca
80 Hc. BbixogHaa anepTtypa (konnumupylolwas MH3a) cocTaBnseT 5 cm B guameTpe, gnaMeTp BbIXOAAWEro nyyka
cocTaBnseT 3.5 CM B Touke MaKkcMMasibHOW aHepreTnyeckoi ocselleHHoOCTH 1l/e (T. e. n3mepsiemas kpyrnas aneprypa
3.5 cm MoxeT cobpatb 63 % MowHOCTM nyyka). OceBas aHepreTMyeckas OCBELEHHOCTb Myyka (B cpeAHem) Ha
pacctosHun 1 m pasBHa 3,6X 103BT M 2. PacxoxgeHue nyyka 25 mpag no ropusoHTanu u 3 mpag no sepTukanun, paccro-
AHVEe OT BbIXOAHON anepTypbl 1 M. pasmep nyuyka cocTaBnseT Npu6an3nTenbHo 3.0x 3.8 cM COOTBETCTBEHHO.

doTorpachmsa BHYTPU MNyuka (MCNONb3YIOT MHpaKpacHbIii hubM) Ha paccTosiHMM 1 M OT BbIXOAHOIN anepTypsbl
nokasblBaeT, UTO KaxAblil Ao CTArMBaeT NPOEKUVOHHYI0 TMHNI0 n306paxenHuns 2.2 mpaj B AAWHY 1 MeHee 0.5 mpag B
lWnpuHy. Kaxpabii gnon otaeneH yrnom 3.0 mpag (0T UeHTpa [0 LUeHTpa), a psAAbl oTAeneHsl yrnom 2.3 mpag
(cM. pucyHok B.1). Vcnonb3oBaHWe WMHpPaKpacHOro 3/1eKTPOHHO-ONTUYECKOro npeobpasosartens ¢ MUILTPOM, UMeo-
LM ONTUYECKYH MNOTHOCTb 4. ANA YyMEHbLUEHUs 6/IMKOB NOKa3ano, 4To 3TV YrNoBble pa3fesieHns NOCTOSHHbI 415 BCeX
paccTosiHWii npu HabnaeHnn mexay 10 cm n 2 mYy

PucyHok B.1 — Jla3epHblii UICTOUYHMK HA AMOLHON mMaTpuue ¢ ABYMS rpynnaMu

Pewenne: MB3. npumeHnMas Kk na3epHOMy UCTOYHWKY Ha AWOAHON MaTpuue, fo/kHA 6biTb Hanbonee orpaHnyn-
BaloLWein. UCXOAS U3 OLEeHKN KaXAOoro OTAENbHOI0 UCTOYHUKA U KaXAO0W BO3MOXHOW rpynnupoBKN AWOAHOW MaTpuLbl.
OfHako oLeHka MOXeT 6biTb ynpoljeHa Npu WCNosib30BaHWW KOHCEPBATUBHOIO NPEANnonoXeHNs, YTO BCA MOLHOCTb
N3N1y4YeHNs UCXOAUT OT OAHOT0 TOYEYHOro NCTOYHUKA. DTO BCerAa yBennuynBaeT ypoBeHb OMacHOCTU W. ecnin 6bl OHa He
npvBoAnaa K YpesMepHO OrpaHnyYnTesIbHbIM MepaM KOHTPO/SA, TO He 6bin 6bl HyXXeH 60/iee CMNOXHbIA aHanus npoTs-
XEHHOTo MCTOYHUKA.

Onpepenexne npumeHsemoli (Hambonee orpaHnynsatolleit) MB3 TpebyeT amnupuyeckoro noAxoaa, HaunHas c
MBO3 gnsa ogHoro gnoga, ABYX COCeAHMX AMOAOB, TPYNMbl U3 TPEX UM YeTblipex U T. [. U BCEro MHOXeCTBa, 3aAaHHOoro 4
BbIYMC/IEHWIA: MPU3HAHKE, YTO B KAXAOM C/ly4ae MOLLHOCTb W/W 3HEPrusi yCpeAHEeHbl Mo CTArMBaeMoMy yray a, npuMeHu-
MOMY K TakOMy PacnoslOXeHW0 WCTOYHMKOB. MMonesHo BOCCO3faTb KapTy pacrnofioXeHUs WCTOYHWKOB, ANSA WU3y4YeHus
pasNyHbIX KOMOMHaUWI 4MoAoB (CM. pucyHok B.1). O6wwee uncno umnynbcos N 3a Bpems akcnosuuymm 10 ¢ coctaBnseT
120000

MB3 oAnHOYHOro uMnynbca ANS yCpeAHEHHOW OLeHKN MOLLHOCTM 3aAaH (CM. Tabnuuy 6 Ans umnynbca gantenb-
HOCTbl0 80 HC) cnefylowWwmnM BblpaXeHneMm:

H«Ba nocneso» *« = CB-5-107CiC» [ M-2= 120000 °25-5t0-3-2.57 C* [lk-M'2 = 6.9-10-* C6 [)k-M'2

>3T0 CBOWCTBO 06bACHEHO B rnase 15 Sliney n WoJbarsht. besonacHOCTb na3epHbIX ¥ 4PYTUX ONTUYECKUX UCTOY-
HWKOB. Hbto-Mopx: Plenum Publishing Co.. 1980.
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Onsi Toro yTo6bl CPaBHNTL MBD 04MHOYHOMO UMMYy/bCA CO CPeAHel MHTEHCUBHOCTLIO U3/yUYeHUs nyuyka, yAo6HO
BbIPa3nTb BbILLEYNOMSHYTYI0 MBS (BblpaXeHHY0 B eAMHULAX 3HEPreTUUYecKoi 3KCNo3nunmn) Kak 06/lyYEHHOCTb, YCpea-
HEHHYI0 M0 YacToTe UMNYNLCOB F B CeKyHAY Cneaytolnm o6pasom:

MB3 ««/1af0B. w»n 5 = MVMB3nacrigoga. ivn ' E = 6.9 « 104 Cg [pK'M2* 1.2+ 104 'y = 8,28 -Cg BT-M 2.

MB3 04MHOYHOTO MMNYy/bca ANS YCPEAHEHHON OLeHKM MOLYHOCTY 3afaHa (cM. Tabnuuy 6 Ans akcnosvuun 10 c)
CMefyloLWmnM BblpaXeHNeM:

«MB3 «af = 18r075C,Ce I M-2= 18/ 0752,57 C6 1k M"2 = 260-C6 [Ix M"2

BbilweynomMsiHyTylo MB3. BbIpaXeHHYH Kak 3HepreTnyeckas aKCcrosuuusl, MOXHO TakkKe BblpasuTb Kak aHepreTu-
UECKYI0 OCBELYEHHOCTb, YCPEeAHEHHYIO MO 3kcnosuuyum 10 c. crnegyowmm o6pasom:

HmMB3 cpag = «MB3 «pag/l» 260-C6 [x m-2/(10 c) = 26-CB BT-m-2.

Tak kak Cg 3aBMCUT TO/IbKO OT CTArMBaAeMoro rpynnoii AWOA0B yrna, B ypaBHEHUSAX AN £MB3 NOCIGA0B ML A 1
EMB3. cpefi coxpaHseTcsl TO Xe 3HavyeHue, cnefoBaTesibHo, 418 3TOro npumMepa £1B3 rocrofoo. vvr, Al ABnsieTca Hanbonee
OorpaHnuYMBaloLInM.

YcTaHoBKa C OAHUM NO0M

OTpensHbill guop ctarusaet yron 0.5 mpag (no Beptukanu) n 2.2 mpag (no ropusoHtanu). MB3 gns npsmMoyrob-
HbIX WCTOYHWKOB ONpeaenawT cpegHeapumeTnyeckuMm 3HavyeHuem cTarnBaembix yrnos. Mo 3.3.3 nepep onpegene-
HYeM 3HayeHusa Nboi cTarnBaemsblit yron meHee 1,5 nnm 6onee 100 mpag 3ameHsoT Ha 1.5 nan 100 mpag cooTBeT-
CTBEHHO. [103TOMy cpefiHee 3HauyeHne AO0/IKHO 6biTb

(1.5 + 2.2Y2 mpag =1.85 wmpag,.

3ro 3HavyeHue 6onblie 1.5 Mpag. N03TOMY OTAE/NbHbI N0 CYUMTAOT NPOTSKEHHBIM UCTOYHUKOM W NOMNPaBOYHbI
KoadpuuymeHt Cs = 1,85/1.5 = 1.23. MNpumeHsiemada MB3 gosmxHa 6bITb

£bIB3. ayopa = EmBS rocrnogoo. uvn. A = 8.28-1,23 = 10,2 BT-m 2.

OT0 3HauyeHne MB3 He nNpUMEHSIOT K 0OLWeli 3HepreTuyeckoli OCBELLEHHOCTW, a npefnouvTUTENbHEE K
3HepreTNYeckoil OCBELLEHHOCTW OTAefnbHOro guopa. lNpegnonaras, YTo BCe AMOAbI WMEOT OAWHAKOBYIO MOLLHOCTb
n3nyyeHns, 3To 3HayeHne MB3 cpaBHUBAIOT C 06LLE/ 3HEPreTMYeCKOoW OCBELLEHHOCTbIO, Ae/IEHHYI0 Ha YNCN0 ANOAOB,
T.e. Ha 20.

£[VER = £<*»» [20 = 3 600/20 = 180 BT-M-2.

3HavyeHne MB3 npeBbiWEHO Ha paccTosHUM 1 M Ha MHOXMTenb 180/10.2 = 17.6.

FopusoHTanbHas rpynna u3 gsyx AM0OA0B

Bo3moxHa pacctaHoBKa rpynnbl W3 ABYX AWOA0B, PACMOMIOXEHHbLIX PAAOM MO FOPU30HTANIN, CTATUBAIOLWNX YIIbl
0.5 mpag (no BepTukanu) n 5.2 mpag (no ropusoHtanu). MNpu 3ameHe 0.5 mpag Ha 1.5 mpag B cootBeTcTBUM € 4.3.3
cpefHeapugMeTMyeckoe 3HayeHue [BYX YIN0BbIX pa3mepoB paBHo (1.5 + 5,2)/2 mpag = 3.35 mpag. MonpaBouyHbIii
KoadhumumeHT C6 = 3,35/1,5 = 2.23. cnepgoBaTeibHO, NPUMEHSIOT cneaytowyo MB3:

EmB3a -op. iga= EMB3 «.Crigaos, . A = 8.28 2,23 = 18.5 BT-M"2.

OHepreTuyeckasi OCBELLEHHOCTb 3TOW rpynnbl BABOE 60/blUE 3HEPreTUYECKOl OCBELLEHHOCTU OHOro AMoAa,
noaTomy cpasHuBalT MB3 cneayowum o6pasom:

mvepa = E, poca-2= 1802 =360 Br m"2.

Ha pacctosHun 1 M MHOXWTeNb OnacHoOro gpaktopa paseH 36CY18.5= 19.5. CnepoBartenbHO, Takas paccTaHOBKa
[BYX ANOAOB yBennumBaeT onacHblii hakTop, T. e. TpebyeTca 6onee koHcepBaTuBHas MB3. yem Ana ogHoro Auopja.

BepTukanbHas rpynna v3 4Byx AM040B

Bo3MOXHa paccTaHOBKa rpynnbl M3 [BYX AWOAOB, PACMONIOXEHHbIX PAAOM MO BepTUKanW, CTATUBAIOLLNX YI/bl
2.8 mpag (no sBepTukanu). 2.2 mpaf (no ropusoHTtanu). CpegHeapudmeTMyeckoe 3HavyeHue [BYyX Yr/0BbIX pasmMepos
2.5 mpag. CneposartenibHO, NONpaBoOYHbIA KoadhduuymeHT Ca = 2,5/1,5 = 1,67. NpumeHsemaa MB3:

AMB?D, aopr, fo3 = *MB3 cocrigaoo. i«r. 1 = 8.28 1,67 = 13.8 BT-m-2.

Tak Kak aHepreTMyeckas OCBELLEHHOCTb 3TOW rpynnbl BABOE 60/blue 3HepreTUYeckoil oCBeLeHHOCTN OAHOTo Aun-
ofa. NoaToMy cpaBHuBaloT MB3 cnegytowum o6pasom:

£2 opvepp = E' pnag2= 180-2 =360 Br m 2.

Ha paccTtosiHum 1 M MHOXUTeNb onacHoro thaktopa paseH 360/13.8 = 26.1. CnepgoBaTenbHO, NpWM TakoM pacno-
NOXEeHUN onacHbIii hakTop 6onblue, YeM B NpeAbiAylleM npuvepe.
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Fpynna u3 yeTbipex AUoA0B

Bo3MOXHa paccTaHoBKa rpynmnbl U3 ABYX ANOL0B, PACMNOIOKEHHbIX PAAOM (2X 2) 1 cTarusarowmx yrasl 2,8 mpag (no
BepTukanu) n 5.2 mpag (no ropusoHtanu). CpegHeapudmeTnieckoe 3HaueHve AByX YrN0BbIX pasMepoB paBHO 4 Mpag,.
CnepoBartesibHO, NONPaBOYHbIA Ko3adhuymeHT C6 = 4/1.5 = 2.67. MpumeHsemas MBI:

EbIBS, 4pvaga = EMB3 nocnegos, mur 1= 8.28- 2,67 BT-mM-2 = 22|l BT-M-2.

Tak Kak aHepreTnyeckas OCBeLLeHHOCTb 3TO rpynnbl BUeTBEPO 6OMblue IHepPreTNYeckoit 0CBELLeHHOCTN OAHOro
avoga, To MBO cpaBHuBaloT cnegylowmm 06pasom:

*4 pyopa = £+ o4 = 180-4 = 720 BT-m-2.

Ha paccTosiHun 1 M MHOXMTeSNIb onacHoro gakropa paseH 720/22.1 = 32.5. CneposaresibHO, Npy TakoM pacnoso-
XeHWn onacHbIii hakTop 60nblie, Yem BO BCeX NpeapblayLunX.

FopusoHTanbHas rpynna s gecatn uMoaos

Bo3moxHa pacctaHoBka rpynnbl u3 10 AMOA0B, PACMO/IOKEHHbIX PSALOM MO TOPU3OHTANN, CTATUBAIOLWLNX YT bl
0,5 mpap, (no Beptukanu) n 29.2 mpag (no ropusoHtanu). 3ameHnsatoT 0,5 mpag Ha 1,5 mpag B cooTBeTCTBMM € 4.3.3. Torga
cpefHeapudmeTMyeckoe 3HaveHue [BYX Yrnosbix pasmepos (1.5 +29.2y2 mpag = 15.3 mpag. [onpasBouyHbIii kO3g-
uyneHt Cb= 15.3/1,5 = 10.2.

MB3. 10avon08 = £MB3 nocneaes, vmn. « = 8.28-10.2 = 84.5 BT-m 2.

Tak kak rpynna cogepxut 10 gnogos. MB3 cpaBHuBaloT criefyowmnm o6pasom:
Mopsogos = *1 aman KO = 180-10 = 1800 BT-M-2.

Ha pacctosiHum 1 M MHOXWUTENb onacHoro dgakrtopa paseH 1800/84.5 = 21,3.

Fpynna n3asaguatv AUo408

MocnepHas paccmaTpuBaemas pacctaHoBka — rpynna n3 20 4MofoB, pacnosioXeHHbIX PAAOM MO TOPU3OHTaNN B
ABa paga. CTaruBaemblii N0 BEpTUKaIN Yron aHanornyeH rpynne u3 4 guonos, T.e. 2,8 Mpag v no ropusoHTanu 29,2 mpag,.
CpefiHee 3HauyeHue cocTaBnseT 16 mpag. MNonpaBoyHblii kKoadduumneHt C6 = 16/1,5 = 10,7 . COOTBETCTBEHHO, 3HAUEHNE
MB23 paBHO:

£MB3, Qpauoaos = £EMB3 nocnegos, ML F = 8,28-10.7 = 88.3 BT-M 2.

Ha pacctosHun 1M MHOXMTeNb onacHoro chaktopa paseH 3600/88.3 = 40.7. CnepgoBaTtesnibHO, NpU Takom pacno-
NOXEHUN onacHbIi dhakTop 60MbLUe, YUeM BO BCEX MPeAblAYyLX.

Mocne BbIYNCNEHWIA ACHO, YTO ApYrue rpynnbl, HaNnpMMep TPW PacnosioXeHHbIX PSAOM MO rOPU3oHTaNN Auoaa,
LeCTb pacnosioXeHHbIX pAgoM Anoaos (2 X 3) U T. 4.. AatoT onacHble dpakTopbl MeHee 40.7. M03TOMy 3Ha4yeHne onacHo-
ro cpaktopa 40.7 UCMNONb3YIOT ANA OLEHKM ONACHOCTU MaTpuLbl.

JononHuTtenbHble 3ameyaHns

BaxHO OTMETUTb, YTO NPU APYrMX PacnosioXeHUsx AN0A0B NpeAesbHbIi cayvai MOXHO NOMYUYUTbL U3 TPYNMUPOBKM
TO/IbKO YacTV UCTOYHMKA, & HE U3 COBOKYMHOCTU BCEX 3/1IEMEHTOB. Hanpumep, gonyckaeTca paccuntbiBaTb [pYroe MHo-
XecTBO, cocTaBfieHHoe u3 20 4Mof0B, PacMO/IOKEHHbIX B ABYX psagax no 10 AMoA0B B KaXAOM, C TakKUMu Xe YTNOBbIMU
pasmepamu 1 TEMU Xe PacCTOSAHUAMU NO BEepPTUKa/IN, KakK B NMpumepe, ONncaHHOM Bbllle, HO C pacCTOAHWEM OT LeHTpa
[0 ueHTpa gmoga no ropusoHTanu 6 mpag.

B aTom cnyuaB cTsirMBaeMblili Yron, KOTOpblii UCNOb3yeTcs AN BCero MHOXecTBa, paseH (2.8 +56,2)/2 mpag =
= 29,5 mpag, n Hanbonee orpaHnumBatowas MBSO 3agaetca Emsa.oacnBgoa. u«n. f - CnefoBartesibHO, NONPaBOYHbIA KO3
puumnent CE=29,5/1.5 = 19,7 v npumeHsIoT cneayiouyo MB3:

MB3 Z)AMDADB = £MB3 nocnepos, nun F= 8,28-19,7 = 163 B1-m-2.

OnacHblil hakTop BCero MHoxecTsa paBeH 3600/163 = 22.1.
Torpa C6=11.5/1.5 =7.67. CTaruBaemblii 37Ol rpynnoii yron paBeH (2.8 + 20,2y2 = 11,5 wmpag. Torga
Cg = 11.5/11 = 1,05. CneposaTenbHO, NpuMeHsemas MB3:

MBD. socems = *MB3 niccrienosd /wn. - = 8.28-7,67 Bt-m 2= 63.5 BT1-m-2.

37O 3HAYEHWE CPaBHMBAKOT C/efylL M 06pa3oMm:

£,,BB. B AvOfO0B = Avop - 8 =180 . 8= 1440 Bt-m*2.

OnacHbIii thakTop Takol rpynnMpoBku paBeH 1440/63.5 = 22.7. Tak kak 3HayeHune 22,7 sBnsetca HanbonbLlwmMm, To
OHO paccmaTpuBaeTCcs kak onacHblii hakTop 415 3TOr0 MHOXecTBa.

®akT, 4To Lenas martpuua gaet onacHblli hakTop, MeHbLUWIA, YeM ANSA rpynnbl U3 BOCbMU NOA0B, HE O3HAYaeT, YTo
Luenasa matpuua n3 20 AMOA0B MeHee onacHa, YeM co6paHHas 13 BOCbMU AMOA0B. 3TO 3HAYMT, UTO B KOHKPETHOM Crlyyae
npasu/ibHas OLueHKa OMacHOCTW He nonyuyeHa, T. K. 20 AMOA0B paccMaTpvBannChb Kak OAWH OJHOPOAHbIA UCTOYHWK CO
cTArMBaeMbiM yriom 29.5 Mpaj. a aHaan3 yacTu NpoBOAWICS Kak fi/19 BCEro MHoxecTBa. Heo6Xxo4MMo yunTbiBaTh hakT,
4YTO B L,€/IOM UCTOYHUK HEOJHOPO/EH.
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Tpeb6oBaHMe KONTUYECKOW NIOTHOCTH

[ns 3aWmnTbl Nonb30BaTeNs Ha paccTosHUMM 1 M OT na3epHOro n3nyyeHusi TpebyeTcs 3alnTHbIA UILTP ¢ KO3g-
huuneHTom ocnabnenus 40.7. OnTuyeckas NNoTHOCTL 1.7 cornacyeTtca ¢ koaddumumeHTe»» ocnabnexnusa 50 n obecneym-
BaeT aflekBaTHy0 3aluTy OT nasepa Ha paccToaHun 1 m.

Takxe Heo6xoAnMmo, YTo6bl hubTp obecneynBan 3alWnTy OT U3/TlyHaemMol MOLLHOCTH, T. K. AaxXe npu J0CTaTOYHOM’
ONTUYECKOW MIOTHOCTW BO3MOXHbI MOBPEXAEHUSA OT W3NTy4YEeHUs .

Mcnonb3ys ynpoLeHHbli NoAxo4 v annpoKCMMUPYS TOYEUHbI NCTOYHUK BMECTO BblYMCAEHWUIA ANSA Fpynnbl, NoAy-
yalT MB3 gns Bcero mHoxecTsa 8,28 BTM~2. Takum 06pa3om, nocse annpokcumauny TOYeYHOro NCTOYHKNKA Ha paccTo-
AHUKM 1 M nonydyaloT 06/yYeHHOCTb, npeBbiwatowyto MB3 B 3600/8.28 = 435 pa3. Tpebyemas onTuyeckas nNa0THOCTb
[OMxHa 6biTb Ig 435 = 2.64 nnn 6onblwe. CnegyeT OTMETUTb, YTO annpoKCUMaLMa TOYEUYHOTO UCTOYHMKA MPUBOAUT K
oLleHKe onacHocTu, 6osiee yem B YeTbipe pas3a npesbilaloWe OLeHKy, MoslyyeHHylo npu 6osiee TOYHOM noaxofe
K rpynne gmMopos.

Mcnonb3oBaHue oNnTMYeckoro yctpoicrea

O6blYHble TeNeckonbl U 6UHOKIN He NO3BO/AIOT ChOKycMpoBaTb 06bEKTbI Ha paccToaHUM 1 M. OfHaKo Ana HacTo-
AlLero npuMepa BO3MOXHO UCMO/b30BaHWe YCTPOCTBa C KpaTHOCTbIO 3* AnsA HabnwogeHnsa nasepa ¢ paccTosHus 1 m.
[Ons atoro TpebyeTcss AONOMHUTENbHBIA aHanus.

AnepTypa 3Toro ycTpoiictea — 21 MM. T.e. MeHee pa3Mepa nyyka. [103ToMy yBenuynBaloT MOLLHOCTb Ha KO3d-
huuneHT 32=9. CTaruBaemsblii BNPOCTPAHCTBE Yro/ YBe/IMUMBAOT Ha KOI(DULMEHT 3 N5t YCTPOCTBA C KPATHOCTbIO 3*.
3T0 Heo6x04MMO ANS BbINOTHEHUSI paHee NpUBeAEHHbIX BblYNCIEHWNIA, HO C Y4eTOM HOBbIX 3HAYEHWIA AN YrN0BbIX pas-
MEPOB U MOLLHOCTW KaXAO0MN rpynmbl.

Tak kak mMeTof W3mepeHus TpebyeT MakCMMasbHOro NpPMeMHOro ytna atax = 100 mpag Ans npuema nsnyvyeHus
(cm. 4.3.3.). kOrga oAvH 13 ABYX YII0BbIX Pa3MepoB rPynMbl, HaNnpUMep ropusoHTanbHbI (0603HaYeHHbIN a,”), 6onbLue,
4YeM TeX. MOLWHOCTb Fpynnbl A4O/KHA ObiTb YMEHbLIeHa Ha Ko3dhMULUMeHT «Tax /a,”, ¢ TeM YTOObl UCKIIOUUTL YacTb
MCTOYHMKA, HAaXOASLLYIOCA BHE NpUeMHOoro yria. Kpome Toro, /1t060i cTarmBaemsblii yron AomkeH 6biTb OrpaHnyeH [0 «Tax
Ans onpefeneHns cpegHeapudMeTNYeCcKoro 3HauyeHus, MCNosib3yeMoro npu Bbluncaenun C6. kak ykasaHo B 4.3.3.
OfHako B 3TOM KOHKPETHOM MNpUMepe BCe CTArMBaemble Yr/bl MeHblue 0", .

AHanus HabngeHNs C NOMOLLbI0 ONTUYECKUX YCTPOWCTB Pas/IMUHbIX ANOAHBIX FPYNM NoKasbliBaeT, YTO MakcuMasb-
HOe 3HayeHue onacHoro gpakTopa nosy4yeHo B rpynne n3 20 anofoBs. ITO 3HaYeHne, paBHoe 122. TpebyeT AONOHUTENb-
HOI onTuyeckolt nnoTHocTh Ig 122 = 2.1.

CnepyeTt OTMETUTb, YTO B APYIMX CUTyaLUsAX OLEeHKa npoLie, eCn UCTOYHWK ABIAETCSA PaBHOMEPHbLIM, UK Ny4OK
60/blle anepTypbl 3X ONTUYECKOro YCTPOWCTBA, WAW CTArMBaeMble Kaxpgol rpynnoii yrnbl (BkAouyaloT BCHO nowanb)
HaxogATca mexgy ¢, u npu HabAEHUN KaK BOOPYXXEHHbIM, Tak 1 HEBOOPYXEHHbIM rna3oM. ®akTuyeckn B 3TOM
cny4yaBs ONTUKA MOXeT cobpaTb NpUGAN3NTENBHO B AEBATb pa3 60/bLUY0 MOLWHOCTb, HO UCTOYHKK ByAeT kasaTbca B Tpu
pasa 6onblwe. CnepoBaTesibHO, NOKa MONPABOYHbIA KoadhuumeHT C6 B Tpy pasa 60o/blie, 0NacHOCTb, Kcxoasuas ot
3TOro ONTMYECKOro YCTPOCTBA, B TPM pasa Bbille ONacHOCTU A4/11 HEBOOPYXEHHOro rnasa.

B 3TOM KOHKpPETHOM ciyyae, Aiaxe eC/u UCTOYHWK SABMSIETCS HEeO4HOPOAHbIM, OMacHbIii thakTop NpubAn3UTeNbHO
B TPV pasa Bbillie A5 HEBOOPYXXEHHOrO rnasa. OAHaKo B APYrux cayvasx pesynbTatbl MOTYT 6biTb WHBIMU.

OG6bIYHO GUHOK/Ib MponyckaeT Npu6an3nMTensHo 70 % M3NyYeHUst Ha KOHKPETHOW ANvMHe BOMHbI ¢ nogsogom 0.15
[ONONHNTENBHON onTuyeckoit nnoTHocTn. CnefoBaTenbHO, HEO6XoAMMas ONTUYECKas NMOTHOCTb C TPexKpaTHbIM yBe-
nnyeHvem coctasnset OD = 2.1 - 0.15 = 1.95. Takum obpaszom. OD 1.95 unun 6onee obecneunmsaeT 3alUTy Kak 4nsa
BOOPYXXEHHOr0, Tak ¥ ANA HEBOOPYXEHHOro rnasa npu NpsMoOM HabnlAeHUW nyyka Ha paccTosHuM 1 M OT BbIXOAHOW
anepTypsbl.
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Mpunoxexne C
(cnpaBoy4HOE)

YueT 6uodmnsnyecknx pakTopos

C.1 AHaTtomusa rnasa (cm. pucyHok C. 1)

C.1.1 PucyHok C.1 (A) AHaToMWuS rnasa

[varpamma BHellHero BuAa /eBoro rnasa. Kpas Bek orpaHuumBaloT nose 3peHus rnasa Ao @opmbl MUHAANS.
OCHOBHble YacTu nepefHeli NOBEPXHOCTK [Na3a Ha CxeMe CHaGXeHbl HaAMUCAMU W yKasaHbl NMYHKTUPHBIMU JIMHUSIMU U
cTpenkamu.

C.1.2 PucyHok C.1 (B) Cxema noBpexaeHuns 61010rmyecknx CTpyKTyp 1asepom

Cxema ropu3oHTasIbHOro ceyeHus neBOro rnasa. [nas3 pasgeneH Ha fBe 4yacTu: NepefHIol kamepy, koTopas
orpaHvuyeHa poroBoil 060/104KON, pafdyxHo 060/104KOW U XpyCTasIMKOM, U 3afHI00 KaMepy, KoTopas orpaHuyeHa cet-
4yaTKoW 1 CopepXnT xeneobpasHoe CTEKNOBUAHOE BeLLECTBO.

C.1.3PucyHok C.1 (C)

BHYTpeHHAs NON0CTb HEMNOBPEXAEHHOTO rnasa, BuanmMas yepes oranbMockon. 3TOT NpM6Op HanpaBnseT nyyok
cBeTa yepes 3payok 1 ocBellaeT BHYTPEHHIOW NOMOCTb rnasa, N03BOAS BUAETL [Na3Hoe AHO. KOTOpoe UMeeT KpacHoBa-
Tblli OTTEHOK, OAHAKO XOPOLLO BUAHbI [NaBHble COCYAbl ceTYaTKu. [pyrMMn BaXKHbIMU YacTAMU SABNAIOTCA 6enosatbii
ONTUYECKUI AUCK W LeHTpanbHas AMKa. LieHTpanbHaa simka npefcTtaBnseT coboii He6onblwoe yrnybneHve B cetyatke,
KOTOpoe MOXeT 6biTb 60/ee WHTEHCMBHO OKpalLleHO, YeM OKpyxawlias ceTyaTka: oHa sBnseTca obnacTbio Hanbonee
OCTPOro 3peHus.

C.1.4 PucyHok C.1 (D)

CTpykTypa ceTyaTkm B paspese [cMm. pucyHok C.1(B)), yBennyeHHas no CpaBHEHWIO C HATypasibHON NpUMEpHo B
320 pas. CeTuaTka COCTOMT U3 psifja C/I0EB HEPBHbIX, @ Takke (hOTOUYBCTBMTE/bHbIX KIETOK: Masoyek u konbouek, T. e.
CBET, NajalwLuii Ha NOBEPXHOCTb CeTYaTKW, NPOXOAUT Yepes C/I0M HEepBHbIX KIETOK, a 3aTteM gocturaet poTo4HyBCTBU-
TenbHbIX KNeTok. Mo cnoem nanoyek U koN6oyYek HaXOAUTCS CMON, KOTOPbI Ha3biBAETCSH «MUTMEHTHLIM 3NUTENMeM» U
COAEPXNT KOPUYHEBATO-YEPHbIA MUIMEHT — MEeNIaHUH; HWKEe HaxOAWUTCA CMOW C TOHKMMMW KPOBEHOCHbIMW cocydamu
xopuokanunasipamu.

KoHeuHbIM mornowanLyM cfoem SBASEeTCS XOPOouA. KOTOPbIA COAEPXMT Kak MUIMEeHTHble KIeTKU, Tak U KpoBe-
HOCHbIE COCY/bl.

C.1.5PucyHok C.1 (E)

CTpykTypa o06nacT¥ LUeHTpanbHON SIMKW, yBennyeHHas npumepHo B 150 pa3. B Heil npepgcTaBneHbl TONbKO
KON6oukn. HepBHble KNeTKW pacnofioxXeHbl paguanbHO B 3Tol o6nacTu Hambonee ocCTpPOro 3peHus. MUrMeHT NATHa,
Hanbonee CWIbHO MOrNOWAWMNA n3nyyeHne B fuanaszoHe oT 400 fo 500 HM. pacnosioxeH B BO/IOKOHHOM Cnoe
XeHna.

C.2 BAuaHne na3epHoOro n3nyyeHns Ha 6Monornyeckyto TkaHb

MexaHu3M MoBpexXAeHUs na3epHbIM U3/lyYeHNWeM aHasiormyeH ANs BCeX OMOMOrMYeckux CUCTEM U MOXET
BK/MlOYaTb B CeO6si TensoBble BO3AENCTBUS, TepMOakyCTUYeckne nepexofHble npouecchl, PoToXMMUYeckne npoLeccsl
N HenuHeliHble addekTbl. CTeneHb y4acTUA Kax[oro U3 aTUx BO3AEWCTBMIA B NOBPEXAEHUWN TKaHW MOXeT ObiTb
cBfi3aHa C onpejesieHHbIMU PuU3nyeckMMn napameTpamu UCTOYHMKA 06ny4YeHUs, Hanbosiee BaXHbIMU U3 KOTOPbIX
ABMAIOTCA [A/IMHA BOJHbI, A/UTENbHOCTb MMMNy/nbCa, pasmMep n306paxeHus, O06/YYEHHOCTb W 3JHepreTuyeckas
3KCMO3ULUUA.

Mpyn 3KCMo3UUMAX Bbllle MNOPOroBbIX AOMUHMpPYIOLLEe BO3[eicTBMe CBA3AHO C [A/IMTENIbHOCTbI0 MMMybca
06n1y4eHns. Tak. Npy yBeNUYeHUN ANNTEIbHOCTM MMMNYNbCA, T. €. MPU HAHOCEKYHAHbIX Y Cy6GHaHOCEKYHAHbIX 061yYeHunsX,
OCHOBHbIMW SIBSIOTCS akycTuyeckue nepexofHble Mpoueccbl W HenuHeliHble 3MMEKTbl; NPU AINTENBHOCTSAX OT
1 MC [0 HecKonbkMX CeKyHA — Tennosble addekTbl; nNpu  AAUTeNbHOCTAX cBbiwe 10 ¢ — droToxumuyeckne
ahhexTbl.

NazepHoe n3nyyeHune oTM4aeTcs OT GOMbWMHCTBA APYTNX U3BECTHbIX BUAOB WN3/lyYEHUS KONMMUPOBAHHOCTbLIO
nyyka. OTOT PakTOp COBMECTHO C BbICOKO/ Ha4yasibHOW aHeprueli NpMBOANT K nepegaye TkaHAM 60/bLIOrO KonMyecTBa
3Heprun. OCHOBHbIM MOMEHTOM MpPY NOBPEXAEHUN Na3epHbIM N3yYeHnem N60oro Tuna ABAAETCA NOrIoWeHNe n3ny-
YyeHuns 6uonornyeckoii cTpykTypoii. MornouieHne NpoMcxofnT Ha aTOMapHOM UKW MOJIEKYISPHOM YPOBHE U 3aBUCUT OT
[ANMHBI BONMHbI. Takum o6pa3om, ANMHAa BOMHbI onpejenseT, Kkakas TkaHb MOXeT 6biTb MOBpPeXAeHa OT U3Ny4YeHUs KOH-
KpeTHoro nasepa.
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1— 6poub; 2 — pecruya; 3 — cxnepa. 4 — Bewa ceTyancu: 5 - onTuueckuii auck; 6 — seko; / — pajyxHas o6onouka: 9 — porosas
o6onouka (CTeKNOBUAHAR NepeAHAs NOBEPXHOCTL rnasa): — spavox: 10 — soganuctoe teno; 11 - komwvwrusa; 12 — suixon
onTuueckotl Hepsa; 13+- apTepus ceTuaTtkn: 14 — kpoBeHocHble cocyas: 15 — xpyctanuk: JO— creknosugnoe TEMO; 17 — dosea;
18 — cknepa. 19 — ceet; 20 — peuenTopHbie kneTkn (nanouku M kon6ouku); 21 — anutenmii nurmenta. 22 — cocyancrtas o6onouka;
23 — cetuatka. 24 — cxnepa; 25— cset; 26 — peuentopHbie kneTtkm (kon6ouku). 27 — cocyauctas o6onouka; 28 — anutenwmii

nurmMeHTa

PucyHok C.1 — AHaTomuA rnasa

Tennosble apdexTbl

Ecnu cTpykTypa nornoTuna AoctaToyHOe KOSIMYECTBO SHEPTUN N3NTYHYEHNS, TO Kofie6aHna CoCTaBNALWMUX ee Mosle-
Kyn yBENNYMBAIOTCA, @ 3TO 03HaYaeT yBe/IMYeHne Konuyectsa Tenna. MoBpexaeHus oT na3epHoro usnyyeHns B 60/b-
LUMHCTBE C/lyYaeB CBSA3aHbl C HArpeBOM MNoraowawlell TkaHn unn TkaHer. OB6bIYHO Takoe TepMuyeckoe NoBpexgeHue
MMeeT OrpaHuyYyeHHylo naowanb, pacnosoXeHHY No CTOpoOHaM y4yacTka Mor/oWeHns Na3epHoi aHeprum ¢ LeHTpoM B
MecTe nageHus nyuyka. KneTku B npefenax 3toil 06/1acTu UMEKT NPU3HAKM 0XOra, U NOBpeXAeHne TKaHu CBA3aHo,
rnaBHbIM 06pa3oM, C pa3spylleHnem npoTenHa. Kak nokasaHo Bbllle, AeiiCTBME BTOPUYHbIX MEXaHU3MOB NOBPEXAEHUS
npu BO3AEWCTBUMN Na3epHOr0 M3Ny4YeHUs MOXeT OblTb CBSA3aHO C BPEMEHEM peakuuu HarpeBa TKaHW, T. e. Henocpeq-
CTBEHHO C A/INTENIbHOCTbIO MMMynbca nasepa {cM. pucyHok C.2) N BpeMeHeM nornioweHns Tenna. Tepmoxumuyeckme
peakLun NPoNCXoASAT BO BPEMSA HarpeBaHUs 1 BO BPEMS OXNaXAEHWA U onpefensatT 3aBUCMMOCTb pasMepa nATHa oT
TensoBOro nopaxeHus. Ecnu Ha TkaHb HanpaBfieH HenpepbIBHbIA Nasep uav nasep, reHepupyoLWnUii ANNHHbIE UMNY/b-
Cbl. TO BC/IeCTBME NPOBOAMMOCTM NNOWab CTPYKTYpPbl, UCMbITbIBAIOLLEV BO3AECTBUE MOBbILLEHHON TemnepaTypsbl, No-
CTeneHHo yBenuunBaeTcs. Takoli pacnpocTpaHsAoLWMiAcs TennoBoi hpoHT co3gaeT Bo3pacTaloLLylo 30Hy NOBpPeXAeHus,
T. K. BCe 60/blUee YMC/O KNeTOK HarpeBaeTCcs Bbllle TEN0BOro npefena. Pasmep n3obpaxeHns nyuvka Takxe nmeeT
60/blIOe 3Ha4YeHWe, MNOCKO/bKY CTeneHb NnepudepuitHoro pacnpocTpaHeHns BCNeACTBME NPOBOAUMOCTU fBNsSeTCA
dyHKUMel pa3mepa, a Takke TemnepaTypbl Haya/lbHOW 06n1acTu HarpeBa TKaHW. Takoi TUM Tens0BOr0 NOBPeXAeHWs
06bIYHO CBA3aH C BO3AelCTBMEM HENpPepbIBHbIX Na3epoB, N1a3epoB C AIMHHLIMU UMMYNbCAMU, HO Takke BO3MOXEH W OT
na3epoB C KOPOTKMMMK umnynbcamu. na obyvaeMblx NOBEPXHOCTEN C pasMepoM nAaTHa 1—2 MM UM MeHee OT /ly4yeBo-
ro Tens0BOro NOTOKa onpejenserca pasMep NOBPEXEeHHOro nsATHa.

61



FOCT P 54840—2011/IEOTR 60825-14:2004

AL

a -- nasepHas 9HEpPrus NOrNoUW AeTCsA 6UONOTUYECKONH CTPYKTYPOil, 67 nornoujeHHas 3Heprus cosgaeT Tenno, KOTopoe pacnpocTpa-
HAEeTCHA a oKpyxXawuue TKaHu: ¢ — npwu BOBAeﬁCTEMVI Henpepb BHbIX Nasepos WAW nas3epos C ANUHHBIMW MMNynbCaMu coxpaHeHue
TennoeBoro wpDHTa nocrteneHHo yeenunuuneaert o6bnacTb nopaxeHus: d — npu BDBAeﬁCTBMM nasepoB C KOPOTKMMMU mmMnynbcamu

BbICOKAs NNOTHOCTb MOUWHOCTM CO3J4aeT B3PLIBHOE paspyuweHue KNETOK M NoBpeXjeHue B pesynbtate (U3UYECKOTO CMeEU eHUs

PucyHok C.2 — Cxema noBpexaeHuss 6MoN0rnyecknx CTpyKTyp nasepom

doToxmmMmyeckne appekTbl

CTeneHb MOBPeXAEHU MOXeT 6bITb Takke 0bycroBneHa NoraolweHnem ceeta Mosiekynamu. STOT NpoLecc Bbl-
3bIBAETCA MO0 EHNEM CBeTa C onpefeneHHo aHeprneil. OgHako NOMMMO 0CBOGOXAEHUS 3HEPrun BELLecTBO Takxe
noasepraeTca BO3[eNCTBMIO XMMNUYECKO peakuun, npucylieil aToMy cocTosiHuioo. 3Ta hoToxumuyeckas peakuus cno-
Cco6Ha HaHeCTU NoBpexXAeHne 1 Npu HU3KUX YPOBHAX BO3AeiCTBMSA. B 3TOM npoLecce HekoTopble 6uonoruyeckme TkaHu,
Takme Kak Koxa, XpycTanuk rnasa u. B 0CO6EHHOCTW, ceTyaTka, MOryT nokasatb HeobpaTuMble U3MEHEHUS, Bbi3BaHHbIE
ANUTeNbHbIM BO3AelcTBUEM 061yveHns ynbTpadunoneToM n CBETOM KOPOTKUX AJIMH BOMH. Takne hoTOXMMUYECKUe n3-
MEHEHNS MOryT NPUBECTU K MOBPEXAEHNIO CTPYKTYPbI, ECAN ANTENbHOCTL 06/1yYeHNa ABNAETCA Ype3MepHOi unn kpat-
KOBpeMeHHble 06/1yYeHns NOBTOPAIOTCA B TeyeHue ANUTeNbHOro BpemeHu. OThesnbHble (DOTOXMMUYECKNE peakumu,
Bbl3blBaeMble S1a3epHbIM 06/1y4eHNeM, MOFYT HOCUTb XapakTep NaTtofornn unmn yxyaweHusa. ®oToxrMuueckne peaxkuun B
obuwem cneayloT 3akoHy ByH3eHa 1 Pocko 1 Ansa gavTenbHOCTU NPUMEPHO oT 1 40 3 4 nan MeHee (MrpatoT posib COOTBET-
CTBYIOL4ME MEXAHU3Mbl) MOPOroBOW BENNYWNHOI SBNSIETCS aHepreTUyeckas 3KCMO3ULKUA B NOCTOAHHOM WAW LUMPOKOM
fAvana3oHe No AMTENbHOCTU BO3AeNCTBUA. 3aBUCUMOCTb pa3Mepa MATHA, Kak NPoUCXOAWUT B C/ydyasix C TenjoBbIMW
aphekTamu, Npu Ten0BONK AU DY31N He cyLiecTByeT.

HenuHelHble ach ekt

Naszepbl C KOPOTKMMU UMMYNbCAMU, XapaKTepU3yoLMecs BbICOKOV NUKOBOW MOLLHOCTbIO (Hanpumep, ¢ MOAynu-
POBaHHOI [OGPOTHOCTLIO UM CUHXPOHM3ALMER MOA), MOrYT Bbi3blBaTb NOBPEXAEHUE TKaHU NPU pas3NyHbIX KOMOUHA-
LMAX MexaHW3MOB nepejaun sHeprun. JHeprus Bo3fAeicTByeT Ha 6MOOTNYECKYI0 MULLEHb B TEYEHUE OYeHb KOPOTKOro
BPEMEHM, 1 NO3TOMY CO34aeTcs BblCOKast 06/ly4eHHOCTb. TKaHW MULLEHWN HarpeBalTCs Tak ObICTPO, UYTO XUAKME KOMMO-
HeHTbl KNeTok npeobpasyloTca B ras. B 60/blIMHCTBE CnyvYaeB 3T (ha30Bble U3MEHEeHWUS NPOMCXOAST Tak 6bICTPO 1
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MMeIoT Takoll B3pbIBHOW XapakTep, YTO kNeTku paspbiBaloTcs. MNepenajsl AaBNeHNs, BO3HUKLWME B pe3ynbTate, co3aanT
BOKPYT 0XOrOBOro LEeHTpa Kpyrny 30Hy paspbiBa. MNofo6Hble nepenajbl aBneHust MOryT co3faBaTbCs TEMIOBLIM pac-
LUMPEHNEM W NPUBOANTL K TPABMaM TKaHel, yAaneHHbIX 0T NOr/oLarLLMx CNoeB, B pesyibTate 06eMHOT0 (hM3NYECKOro
cmeleHuns. Mpu 06/1yYeHnn ¢ cyGHaHOCeKyHAHOW ANNTENbHOCTBIO NpubausnTensHo mMexay 10 nc u 1 HC BcnencTeue
camMoOKyCHPOBKM FNa3 B HUX KOHLLEHTPUPYETCSH SHEPrUst KOMIMMUPOBAHHOTO Myyka nasepa, 4To NMPUBOAUT K MOHMXKe-
HWIO nopora 6e3onacHoi akcnosuuun. Takxe NPOABAAIOTCA APYrne HenuHeliHble ONTUYECKUe MexaHU3Mbl, KOTopble
UrpatoT posib B NOBPEXAEHUN ceTyaTku rnasa B Cy6GHaHOCEKYHAHOM AuanasoHe.

Bce onucaHHble Bbllle MeXaHW3Mbl MOBPEXAEeHUs BO3AEeNCTBYIOT Ha ceTyaTtky, BAIMSIOT Ha TOYKM MpepbiBaHUA

nporpamMMbl WKW U3MEHSIOT 3HAYEHWe YPOBHE 6e30MmacHOl 3KCNO3nLWUKU, NPUBELEHHbIX B HACTOSILLLEM CTaHAapTe.

Tab6nwu ya C.1 — Martonornyeckne n3MeHeHus, CBA3aHHble C Ype3MePHbIM oﬁnyqumeM cBeToMm

CnekTpanbHblii gnana3oH MKO'>

YnbTpaduonetossiii C
(180—280 HMm)

YnbTpacuoneToBbliii B
(280—315 Hm)

YnbTpacuonetoBbiii A
(315—400 Hm)

Bugumblii
(400—780 Hm)

WNHdpakpacHbli A
(730— 1400 Hm)

VHdpakpacHblii B
(1,4—3.0 mKMm)

VHpakpacHblii C

fnas

doToKEpPaATUT

PoToXuMMUecKan KaTapakra
doTOXMMUYECKOE U TENNOBOE
noBpexaeHne cetyaTkm
KaTtapakTa, 0Xo0r ceTyartku
OTek, katapakra,
0XOr POroBOil 060/104KN

TONbKO 0Ol POroBoit

Koxa

Sputema
(conHeuHbIn oxor).
Mpoueccbl yCKOpPeHHOoro —
cTapeHns Koxu.
YBenuyeHne nurMmeHtauum

MoTemMHeHne nurmeHTa. Oxor
POTOYYBCTBUTESIbHbIE peakunu KOXW

(o1 3.0 MkM fo 1 MMm) 060/104KN

CnekTpanbHble gnanasoHbl, onpegeneHHble MKO. cnegyeT ucnonb3oBaTtb ANS ONUCAHUA GUONOTUYECKUX
U3MEHEHUIA, NPy 3TOM HAAO0 YYUTbIBATb, YTO OHW MOTYT HE MOJIHOCTbIO COOTBETCTBOBATL CMEKTPA/IbHLIM AManasoHam
B Tab/muax 3HavyeHnii MB3.

C.2.1 OnacHOCTb NOBpPexXAeHunsa rnas

KpaTkoe onucaHnne aHatomuun rnasa npusegeHo B C.1. na3 cneuunanbHO Npucnoco6aeH Ana npuema u npeobpa-
30BaHNA ONTMYECKOTro M3nyyeHus. Mornouwatoiee CBONCTBO rna3a No OTHOLWEHMWIO K U3/TYYEHWIO C Pa3/IMYHbIMU AJIMHAMMN
BOJIH MOKa3aHO Ha pucyHke C.2. a nNatonornyeckme W3MEHeHWs, Bbi3blBaeMble Ype3MepHbIM 06/ly4eHneM, npuseeHbl
B Tabnuue C.1. Tak. HanpumMep, fasepbl, U3nyvawlne B ynbTparmoneToBoM U fasbHEM WHPaKkpacHOM AuanasoHe,
npefCcTaBNAlOT ONACHOCTb A/15 POroBOi 060/104KM a3a, a CUCTEMbI, U3nyyawLne B BUAUMOM 1N GAKHEM UHGpakpac-
HOM Auanas3oHe, MOryT BO3/[eiicTBOBaTb Ha ceTyaTky.

JNlasepbl BUAVMOrO 1 6/MXKHEr0 MHGPaKpPacHOro AvanasoHa 0CO6eHHO onacHbl ANA a3, NOCKOJbKY rnas B cuiy
CBOWX CBOIACTB fiBNAeTCcA ah(hekTUBHbIM NpeobpasoBarteniem cBeTa, B pe3dy/ibTaTe Yero TKaHU C CUIbHOW NUrMeHTauuen
NnoABepralnTCs 3HepPreTM4ecko 3KCNO3nLMM BbICOKOTO YPOBHSA. Bo3pacTaHue 06/1y4eHHOCTV OT POroBoi 060/104kMN ceT-
YyaTKu K BHYTPEHHUM YacTAM rnasa NpvMepHO NPONOPLMOHANbHO OTHOLIEHMWIO NAoWaAn 3padka K naowagm nsobpaxe-
HMA Ha ceTyaTke. 3TO Bo3pacTaHvne 06yC/MOBMNEHO TEM. UTO CBET, NpoLWeWwnii Yepes 3payok, DOKYCUPYeTCa B «TOUKE» Ha
ceTyaTke. 3payok MMeeT nepemMeHHYyIo anepTypy, HO ero AnaMmeTp MOXET JOoCTUraTb 7 MM Npu MakcumasbHOM paclumpe-
HWW. YTO XapakTepHO ANA MOJOAOro Bo3pacta. V3ob6paxeHne Ha ceTyaTke, COOTBETCTBYHOLLEE TakOMy 3pauky, MOXeT
umeTb anameTtp oT 10 Ao 20 MKM. /13-3a BHYTPUINa3HOro paccemBaHusi n abeppauuii porosuibl Bo3pactaHue o6/yyeH-
HOCTW OT pOroBoi 060/104KM K ceTyaTke cocTassieT npumepHo 2x105. Ecin npefnonoxuTb, YTO BO3pacTaHue cocTas-
nsiet 5x 105, To Ny4ok, fawwuii Ha poroBoi 060/104Ke 3HEPreTUYeCcKy OCBeLLEHHOCTb 50 BT-M'2. KoTopasi Ha ceTyaTtke
COOTBETCTBEHHO OyaeT paBHa 1x107 BT-m"2. B HacTosweM cTaHAapTe npejnonaraetcs, 4To 3payvok AguameTpom 7 Mm
npeAcTaBnseT coboii npeAenbHy0 anepTypy, YTO Npu 06/1y4yeHnn rnas SBASeTca cambiM MN0OXMM cydyaem (3pavyok nsme-
psancs y niofeit monogoro sospacTa).
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B kayecTBe WCKNOYEHUA JonyckaeTcs, YTO Npu onpeAenieHnn npegena akCno3nuyun ANs 3aluTHbIX OrpaHuyeHni
npoTnB YOTOpPETMHNTA NPU HabIOAEHUN APKOTO BUAUMOrO N1a3epHOro uctouHuka (400—700 HM) Ana nepuoga, nNpesbl-
watouiero 10 ¢, NPUMEHAIOT 3payok AnameTpom 7 MM. B aTom cnyvae 3 MM 3payok MPUHAT Kak yCnoBue Hauxyglero
c/yyasi; 0fHaKo ycpefHeHVe N3MepeHuii aHepreTMyeckoil OCBELeHHOCT J0 anepTypbl 7 MM cUYATaeTCcs npuemaeMbim
ANns PU3NoNornyecknx ABMXEHNA 3payka B NPOCTPaHCTBE.

ECnu MHTEHCUBHbIN NasepHblii Ny4yok hokycupyeTca Ha ceTyaTke, TO UL b Heboblas yacTb cBeTa (8o 5 %) 6yaeT
nornowaTsCcs NMUrMEeHTaMu B nasioykax u konboukax. bonblias yacTb cBeTa GyAeT noriowarbCcs NUTMEHTOM, HasbiBae-
MbIM MeNaHUHOM, cofepxaliumcs B anutenuun. (B o6nact niTHa HEKOTOPOE KO/IMYECTBO 3Heprun B AnanasoHe ot 400
[0 500 HM 6yaeT nornowarbca NMIMEHTOM NATHA.) MNornolwerHHas aHeprua 6yaeT Bbi3biBaTb MECTHbBI HArpeB 1 0XOr Kak
3ANUTENNA NUTMEHTA, Tak 1 COCeAHNX YyBCTBUTENbHbIX K CBETY Nasioyek 1 konboyek. STOT 0XOT UMW NOBPEXAEHNE MOXeT
NpMBECTU K MoTepe 3peHns. PoToXMMUYecKMe NOBPEeXAEeHUs, AaXe HeTennoBble, Takke /I0Kann3ylTca B aNUTenmn
nurmeHTa.

B 3aBMCMMOCTM OT 3KCMO3ULWK Takas NOTeps 3peHUs MOXET MMeTb BPEMEHHbIi WAn MOCTOSIHHbIA XapakTep.
YxypweHve 3peHns o6bl4HO 3amMevyaeTcsi caMUM NocTpajaBlUMM, TOMbKO €c/iv NoBpexXAeHa LeHTpanbHas uam Haun6o-
Nee 4yyBCTBUTENbHAS YacTb NATHA. LieHTpanbHas AMka — yrny6neHne B LEHTpe NsATHA, ABASETCS Hanbonee BaxHOM
4yacTblo ceTyaTkn, MOCKO/IbKY B Hel gocTuraeTca Hanbosnblias ocTpoTa 3peHus. VIMEeHHO 3Ta YacTb CeTyaTKu MCNosb3y-
eTca Torga, Koraa Heo6Xo4MMO «YTO-TO XOPOLIO PasrisifeTb». Yron BUAEHUS LEHTpasibHOW SIMKU paBeH Yrny BUAEeHWs
NyHbl. Ecnun ata 061acTb NoOBpexaeHa, To yxyALWeHre 3peHns MOXeT cHavana nposiBNATLCS B BUAE MOABIEHUA pa3mbl-
TOro 6en0ro NsATHa, 3aTEHSIOWEro LeHTpanbHylo 061acTb 3peHus. Yepes ABe nnu G6onee Hefenn OHO [I0XeT npespa-
TUTbCA B YepHOe NATHO. MNocTpajaBLInil faxe MOXeT nepectaTb OullylaTbh 3T0 NATHO U BUAETb HOpManbHO. OfHako ero
MOXHO cpas3y 06HapyXuTb, €CIM CMOTPETb Ha NYCTOl BM3yasibHbI 06LEKT. HanpuMep NUCT G6enoii 6ymarn. MoBpexae-
HUS Ha nepudepuiiHbiX yyacTkax MOXHO Cy6beKkTUBHO 0O6HapYXWTb TOMbKO NPV OBLWMPHLIX NOBPEXAEHNAX CeTyaTku.
Heb6onbwune nepudepuiiHbie NoBpexXAeHNs MOryT ocTaBaTbCA He3aMeYeHHbIMWU U He 06HapyXuBaTbCsA faxe npu cuc-
TemaTuyecknx obcnefoBaHNAX OKynUcTamu.

B ananasoHe AnuH BosH 400— 1400 HM camas 60/bluas ONacHOCTb — MOBPeXJeHne cetyaTtku rnasa. Porosas
060n104Ka, BOASHHUCTOE Te0, XpyCTanukK rnasa 1 CTEKNOBUAHOE Te0 NPOHULaeMbl AN U3NYYEHNSA HA 3TUX A/INHAX BOJH.
B cnyyaB xOpoLO KONNMMWPOBAHHOIO Myyka ONAaCHOCTb (PAKTUUECKN HEe 3aBUCUT OT PacCTOAHWUA MeXAYy UCTOUHWKOM
M3Ny4YeHns 1 rnasom, NoToOMy YTO OTHOCSALLEECS K ceTyaTke rnasa M3obpaxeHune npegnonaraeTcs B BuAe nsTHa guamer-
pom npubamsnTensHo ot 10 Ao 20 Mkm. B aTom ciyyae € yueToM TensI0BOro paBHOBECUA OTHOCALLAACS K ceTyaTke rnasa
30Ha ONacHoOCTK orpaHnynBaeTcs cTarmsaembiM yrinom OTL, KOTOPbIV B 06LEeM COOTBETCTBYeT ceTyaTke rnasa gnamer-
poM npubAn3nTeNbHO 25 MKM.

B cnyyae NpoTSHKEHHOro MCTOYHMKA ONACHOCTb MEHAETCA B 3aBUCUMMOCTW OT pacCTOSHUS Hab/ioAeHns OT UCTOoY-
HMKa A0 Ta3a, NOTOMY 4YTO MIHOBEHHas 06/lyHEHHOCTb CETHYATKM rnasa 3aBUCUT OT U3/y4YeHUs UCTOYHMKA U 0COBGEHHOC-
Tell xpycTanuka rnasa: Tepmuyeckas Anddys3ns TennoBoil 3Heprun oT 60MblIMX M306paXeHuii Ha ceTyaTke rnasa
MeHee AelicTBEHHa M NMPUBOAUT K 3aBUCUMOCTM pasmepa MNsiTHa Ha ceTyaTke rnasa AN TENI0BbIX NOBPEXAEHWNA,
KoTOpble He codepxaT hoToxuMmyeckoit onacHocTu (Nnpeobnagatouieli Tonbko B AgnanaszoHe 400—600 HM). Kpome Toro,
[ABWKEHUA rna3 fanee pacnpocTpaHAaoT MOTMOWEHHYI0 3HEPrio n3nyyeHns nasepa, paboTalowero B HeNpepbIBHOM
pexumMe, N NPMBOAAT K PasHbiM 3aBUCUMOCTAM pucka ANS OTANYaKOLWMUXCS pa3MepoB U3obpaxeHns Ha ceTyaTke rnasa.

B kauecTBe OCHOBbI A/11 OrpaHVyYeHnin Npu 061y4eHun rnas B 06/1acTu ceTyaTku rnasa NpUMEHSIOT NONPaBOYHbI
KO3(PPULMEHT, yunTbiBAOW NI ABUXKEHME TNa3 Npu ANUTENbHOCTU HabnogeHna 6onee 10 c. Mpu GbICTPBIX ABMKEHUAX
rnas norfolweHHas aHeprua pacnpocTpaHAaeTca npy MUHUMasbHbIX WM306paxeHusix Ha ceTyaTtke rnasa (25 Mkm wnm
MeHee) npu gnutenbHoctn 0,1—10 c. NO3TOMY yCnoBuSA HabMIOAEHUS OrpaHMyMBatoT € 3anacoMm no 6esonacHocTu. 3a
0,25 ¢ Ha ceTuyaTke rnasa nosiBAseTCs He6O/blIOe OCBELLEHHOE MATHO AnamMeTpom npubnusntensHo 50 mkm. 3a 10 ¢
OTHOCALLASACA K ceTyaTke rnas3a OCBEeLEeHHas 30Ha yBe/nmumBaeTCcss Npuban3nTeNnbHO A0 75 MKM U MUHUMasbHbIA KO3M-
umuneHnT. c 3anacom no 6e3onacHoCT, paBeH 1.7 NO OTHOLIEHWIO K CTabUILHOMY COCTOSIHWIO rasa c y4eToM pa3mepa
naTHa. 3a 100 c o6bIYHO Ob6pa3yeTcsA oOcCBelleHHas 30Ha He MeHee 135 MkM (M3MepeHus NpoBoAAaT Ha 50 % Touek),
no3ToMy € 3anacom no 6e30nacHOCTY MUHUMasbHbIN KO3hULMEHT paBeH 2—3 nnu 6onee.

[laHHble nccnefoBaHWii ABMXEHUA a3, OTHOCALMUXCA K ceTyaTke, U UCCNeA0BaHU TensioBblX MOBPEXAEHWi
6bl/IM 06beAVHEHbI AN NOMYYEHUA KOHTPO/IbHOM TOUKN BpeMeHn T2, 3a KOTOpOoe ABUXEHUS r1a3 KOMNEHCUPYIOT yBenn-
YeHHbIli TeopeTNYeCcKNin pUCK TENI0BOrO NOBPEXAEeHNSA NPU NOBbILLEHHOV 06/1y4eHHOCTU CeTYaTkn rnasa B CPaBHEHUM C
HenoABMXHbIM rNasoM. Tak Kak TensioBov NOpor NOBPeXAeHNs, BblPaXEHHbIR Kak MOLWHOCTb U31yYeHns, NpOoHMKaKLe-
ro B rnasa, NoHWKaeTcsa Npu yBeNnyeHUn AanTenbHOCTN BO3AEWCTBUS t MPY NOBbILWEHNN MOLLHOCTW [0 ypoBHA 0.25 (T. e.
NMOHVKEHMEe TONbKO Ha 44 % npu AecATUKPATHOM YBE/IMYEHUWU ASIMTENbHOCTU), TO TO/IbKO YMEpPEHHOe yBesmyeHune
BO3/eiCTBMSI Ha ceTyaTKy rnas3a MOXeT KOMNeHCUpoBaTb yBeNMYeHne pucka ANS 60nblero BpeMeHn HabnogeHus.
MocTosiHHO yBennumsarwLasca 061acTb BO3eCTBUA U3NyUYeHNA Ha ceTuaTke Ta3a Kak pesy/nbTar 3HaunTesbHbIX ABU-
XeHW rnas npu yBennyeHun BpemMeHn HabnloAeHNa yBenMunBaeT KOMNeHcaLnoHHoe Bpems, Heo6xogumoe AN YMeHb-
lWeHnsa Bo3feicTBus Tennosoi Anddysun B 60MbWNX NPOTSHKEHHbIX UCTOYHMKAX. Takum obpasom, AN yBenyeHus
CTArMBaeMoro yrna a KoHTposibHas Touka T2 ysenunumsaeTcs ¢ 10 ¢ 4na ManibiXx MCTOYHMKOB A0 100 ¢ — Ana 601bLwmnx
MCTOYHMKOB. TMpn BpemeHn 6onee 100 ¢ He NpoucxoAuT AanbHeliliero yBesMyeHnss pucka TenaoBoro nopaxeHus npu
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MasnblX U CpefHUX pasmepax nsobpaxeHus. Mpu onpegeneHnn npefesnos v yC0BUA U3MEPEHUS yYnTbIBAIOT 3TU nepe-
MEHHble C HEKOTOPbIM YMpoLieHneM, NPUMBOAALLMM K KOHCepBaTMBHOMY onpejeneHuto pucka. MNpepgnonaraeTcs, 4To
OoTHOCALWMECS K ceTyaTke rnasa TenoBble MOPOrM NOBPEeXAeHWs W3MEHATCA 06paTHO MPOMOPLUUOHANBHO pa3mepy
n3obpaxeHus (CTabunnsmpoBaHHOMY) NpUGAN3NTENBHO Mexay 25 MKM 1 1 MM (1 MKM COOTBETCTBYET Yr/10BOMY pa3me-
py 59 mMpag); npu pasmepe nso6paxeHus cebile 1.7 MM (COOTBETCTBYET Yr/10BOMY pasmepy csbiwe 100 mpag) 3aBucu-
MOCTW HeT.

[ns noBpexAeHnit ceTyaTkn Tasa, BbI3BaHHbIX POTOXMMUYECKUM MyTeM, HET 3aBUCUMOCTU pasmepa NATHa 45
yCTONuMBOro nsobpaxeHus. B oTanyne oT mexaHW3ma TemnsioBOr0 MOPaXeHus noporn AN hoTOXMMNYECKOro nopaxe-
HUSI CU/TbHO 3aBUCAT OT A/INHbI BOSIHbI U A03bl 06/1y4eHNs, TakumM 06pa3oM noporn Bo3aeiicTBUA yMeHbLllalTca o6paTHo
NpoNopLMNOHaNbHO YBETMYEHNIO BpeMEeHU BO3AeNcTBNA. MiccneqoBaHunsa hOTOXMMNYECKOTo NOBPeXAeHNs ceTyaTkn rnasa
OT [yroBOW CBapku cO cTArMBaembiMn yrnamu oT 1 o 1.5 mpaj nokasbiBalT, YTO TUMUYHbIE pasmMepbl MOBPEXAEeHUs
npumepHo oT 185 Ao 200 MKM (COOTBETCTBYIOT BU3yaslbHbIM yrnam oT 11 Ao 12 mpaf). U AICHO yKas3blBalOT Ha BAUAHMWE
ABWXEHWUA rnas Bo Bpemsa dukcaummn: 3T 1 Apyrue nccnefoBaHus ABUMXEHWUIA rnas3 Bo BpeMsa dukcauun npuBogaT K
ycTaHoBneHntio MBO. sawuwaiouwieid oT (POTOXMMUYECKOro NOpaeHUs ceTyaTku rnas. AT uccnefoBaHua Takxke
npusenun k onpegenexdnio MBO npu ycpegHeHun pasmepoB MCTOYHMKOB 6onee 11 mpaf ANA ANUTENbHOCTW BO3fei-
cTBusA oT 10 go 100 c. CnepoBaTenbHO, UCTOYHUKM CO CTATMBAeMbIM YrioM MeHee 11 mpaf paccMaTpuBaloT OfWHAKOBO
C TOYEeYHbIMU MCTOYHMKAMW, a BenuyMHa a,,|n pacwmpeHa A0 HabMwAeHNs HenpepbiBHOrO nasepa. 3TOT NOAXO[4 He
SIBNSIETCS CTPOro KOPPEKTHbIM, NMOCKO/IbKY M3MEepeHWe 3HepreTnyeckoli oCBeLeHHOCTU UCTOYHWKOB CO CTSArMBaeMbIM
yrnom 11 mpaj He3KBMBA/IEHTHO YCPEJHEHHOW 3HEepreTMYeckoil OCBEeLLeHHOCTU Npu yrnax 6osnblue Mons 3peHus y
11 mpag. ecny UCTOYHWK He MMesn MPAMOYTofibHOro pacnpegeneHuns usnyvyeHusi. CnegoBaTesibHO, B HACTOALWEM CTaH-
fapTe pasfiMuuB cAenaHo Mexay CTArMBaeMbIM YrIoM UCTOYHWUKA W YCPEAHEHHOI 3HepreTMyeckoi oCBeLLeHHOCTbIO AR
3HaueHuss MBS npu hoToxmMmMyeckom Bo3aeincTeun. s BpeMeHn HabnwoaeHust npuénmsntensHo ot 30 Ao 60 ¢ npepbl-
BUCTOE ABMXEHWe rnasamy 06bl4HO ABNASETCA NCUXOCOMATUYECKUX», onpejenseTcs BU3yanbHOW 3ajadveli, © 06bl4HO
HEBEPHO npeanonaratT, YTO WCTOYHMK cBeTa Obl1 Obl OTOGPaXKEH UCKIUYUTENBHO B IMKE C A/IMTENbLHOCTLIO 6onee
100 c. Mo aToil NpuunHe yEYyBenuueH NNHeRHO Ha KBaApaTHblli KOpeHb W3 /. MUHUMaNbHbIA CTATUBaeMbIli yron
KOPPEKTHO OCTaBWTb YINOM npueefenusa 1.5 mpag Ana BCex ANTeNbHOCTel BO3AENCTBUA, UCNOMb3YEMbIX B OLEHKe
TennoBOI onacHOCTW, OTHOCALLelica k ceTyaTke rnasa. OgHako AN oLeHKN hoTOXMMUYECKOW onacHoCTH, oTHocALelics
K ceTyaTke rnasa, pelleHns pas/imyHbl, MOCKOJIbKY Yron yp ABASETCA NNHENHbIM 4718 N3MEPeHNs aHepreTyeckoli ocee-
LLIeHHOCTU. a A1 NMPUMEHEHNA K NPOTSXEHHbIM UCTOYHMKAM BaXKHO, YTOObI yron npuban3nTenbHo npesbiwan 11 mpag.

PacctosiHne HabnwogeHns

B cny4yaB TOYEYHOro Tna WCTOYHMKA C PACXOAALLMMCSA MYYKOM OMAaCHOCTb yBENNUYNBAETCA C YMEHbLUEHUEM pac-
CTOSIHNA MeXAy CY)XeHWEeM nyuyka W rnas3oMm, T. K. C YMeHblleHNeM paccTosaHUA cobpaHHas MOWHOCTb yBenMunBaeTcs, B
TO BpeMs Kak pasmep M306paxeHus Ha ceTyaTke rnasa, MOXHO cuuTaTb, ocTaeTcs AU PaKLUOHHO-OrpaHNYEHHbIM
MUCTUHHBLIMU Na3epHbIMW WUCTOYHMKAXMM [0 paccTosHus, 6amnskoro k 100 mx» (BCneAcTBne akkOMOAALMOHHbBIX CNOC06-
HocTeli rnasa). Camas 60/bluas ONacHOCTb MPOUCXOAWUT HA CAMOM KOPOTKOM paccTOsiHUM akkomogauuu. Mpu ganb-
HelilleM YMeHbLUeHNN PacCTOAHWSA OMacHOCTb AN HEeBOOPYXEHHOro rnasa Takxe MOHWXaeTCsi, MOCKOsbKY 6bICTPO
pacTeT usobpaxeHne Ha ceTyaTke rnas3a M COOTBETCTBEHHO YMeHbLaeTcs 06/1y4eHHOCTb, faxe ecnu cobupaeTtca 60/b-
e MOLHOCTU. [1Ns TOro 4To6bl CMOAENNPOBaTb PUCK HAGNIOAEHUSI KONIMMUPOBAHHOIO Nyyka ¢ 6GUHOKNEM WA Tenecko-
noM. MPUHUMAIOT 3a OCHOBY camoe 6/1M3Koe paccTosiHie, paBHOE NpuMepHo 2 x> ¢ 50-MuNnIMmMeTpoBOil anepTypoi,
KoTOpoe npuHUMaloT 6a30BbIM A5 SICHOrO HaGNOAEHNS.

[ns uyenei HacTosLWero ctTaHgapTa camoe KOpPOTKOe pacCTOsiHME akkoMOJalun 4esl0BEeYeCKoro rnasa YCTaHoB-
NleHo paBHbIM 100 MM ANs BCeX ANWNH BOMH OT 400 Ao 1400 HM. 3TO SIBNAETCSA KOXIMPOMMUCCOM. MOTOMY YTO Ha paccTosi-
HWM MeHee 100 MM He MOTYT akKOXrofupoBaTb Fnasa MooAble fI0AN N HEKOTOPOE YMC0 6M30PYKNX. DTO paccTosHne
XTOXHO MCNO/b30BaThb A1 U3MEPEeHUsi 06/lyHEeHHOCTW B C/lyyae HemnocpeAcTBEHHOro HabMlogeHNs nyyka.

Ana gnvH BonH MeHee 400 unn 6onee 1400 HM camoii 60/bLION ONACHOCTbIO ABNAETCA NOBPEXAEHVEe NINH3bI UK
pOroBoi 060/104KN. B 3aBUCKUXTOCTY OT [/IMHbI BOJTHbI ONTUYECKOE U3NyYeHune nornowaeTcs 6o/blueli YacTbio AN UCKIo-
YNTeNbHO POroBoi 060104KOM UM NNH30M (cM. Tabnuyy C.1). AN UCTOYHMKOB C PacXOAALWMXICA NYUYKOM (MPOTSXKEHHBI
MW TOYEUHbIN) HA 3TUX ANVHAX BOMH cnefyeT usberatb KOPOTKMX PACCTOSHUI MeXAy UCTOYHUKOM U F1a3oM.

B ananasoHe AnvH BOMH 1500—2600 HM M3nyvyeHMe NpPOHWKaeT B BOASIHUCTOE Teno. Mo3ToMy HarpeBarwoLuii
ahhekT paccensaeTca no 6onbwemMy obbexry rnasa, n MB3 gns akcnosuummn mexee 10 ¢ ysennumsatot. Camoe 60onblioe
yBenunyeHne MB3 npoucxofuT ANS caMblX KOPOTKMX MO ANWTENBHOCTW UMMY/LCOB B NpeAenax gunanasoHa A/IMH BOJH
1500— 1800 HMm, Korga o6bem abcopbunn makcumarsnbHbli. s oTpe3koB BpemeHun 6onee 10 ¢ C yueTom TensjonpoBoA-
HOCTW TensioBas 3Heprus nepepacnpefenserca Tak, 4Tobbl Bo3aelicTBUE OT rNy6UHbI NPOHWKHOBEHUSA He 6blN0 cylle-
CTBEHHbIM.

C.2.20nacHOCTb NOBPEeXAeHUA KOXU

Koxa rnoxeT BblgepxusaTb ropasgo 6o/ee cunbHoe BO3eliCTBME Nas3epHOi aHeprun, Yem rnas. buonoruyeckoe
BO3AElCTBME 06/lyYeHUs KOXM Nnasepamu, pabotawwumum B Buauxrom (o1 400 go 700 HM) unu nHdpakpacHom (oT
700 HM) cnekTpanbHbIX AuanasoHax, MOXeT MPUBOAMTL Kak K SIerkoil aputeme, Tak 1 K 0Xory 2-ii cTeneHn. B TkaHsax ¢
BbICOKMM MOBEPXHOCTHbLIM MOr/IOWeEHNEM Nocne 06/yYeHUs U3NyYeHMeM Nas3epoB C OYEHb KOPOTKUMU U MOLLHbIX»U
nmnynbcamu 60nblieli YacTblo NPOMCXOAUT 06yrIMBaHNe 6e3 MPOMEXYTOUYHOW apUTEMbI.
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MurmeHTaumns, N3bA3BAEHNE KOXW, NOSAB/IEHME Ha Heli LpaMoB W MOBPEeXAEHWEe PacrnonoXeHHbIX NoA Koxel
OopraHoB MOTyT NPOMCXOAUTL NPK Ype3BblYANHO BbICOKOV 06/1yHEHHOCTN. YCTAHOB/IEHO, YTO CKPbITbIE WU KyMYNSTUBHbIE
BO3/eiCTBUS N1a3ePHOr0 MU3NyYeHnUs He ABAATCA npeobnajawowmnmn. OgHako OTAesNbHble UCCefoBaHWsA nokasanu,
4YTO Npu onpefeneHHbIX YC0BUAX HeGoNbLUME YYacTKn TKaHeli YyenoBeka MoryT NpruoGpecTy NOBbILWEHHYO YyBCTBUTE b-
HOCTb K MOBTOPAOLWMMCS MEeCTHbIM 06/1yYeHNsAM, B pe3ynbTaTe Yero ypoBeHb 06/y4eHUs AN MUHUMalbHbIX peakuuii
M3MeHsieTCsl, a peakumn TkaHel npu Takom HU3KOM YpOBHE 06/ly4yeHUs CTAaHOBSITCSt 6osiee CUMbHbIMU.

B avanasoHe AnuH BosiH 1500—2600 HM mccnefoBaHns 6GMOIOTMYECcKUX MOPOroB MOKasblBaloT, YTO PUCK MOBPEX-
[leHNA KOXMN aHanornveH pucky Ansa rnas. Ana gnutensHocteil Bosgeiicteus go 10 c MB3 yBenuuusatoT B npegenax 3Toro
CrneKTpasbHOro guanasoHa.

C.3MB3 nycpegHeHHass 06/1y4eHHOCTb

B HacToswem cTaHfapTe 3HadeHns MB3 6blan aganTupoBaHbl B COOTBETCTBUM C UMEOLWMUMUCA peKOMeHAaumns-
My ICNIRP. AHanornyHo 6binn afganTupoBaHbl anepTypbl yCpeAHEeHHO! 06/1yYeHHOCTU (M3MepuTeNbHbIE anepTypsbl),
pekomeHAoBaHHble ICNIRP. nn60 npuMeHANCsA AONONHUTENbHbIA npakTuyeckuii hakTop No 6e30nacHOCTU TexHuyec-
Koro komuteta MIK TK 76.

Tab6nunya C.2— lNosAICHEHNe K M3MepuUTEe/IbHbIM anepTypamM, NPUMEHSAeMbIM K COOTBETCTBYIOLWMUM 3HavyeHnam MB3

CnekTpanbHbl it Bpemsa akcnosuuyun AvnamerTp KommeHTapuun u o6ocHoBaHue

Anana3oH K. HM 1. C anepTtypbl, Mbl AvameTpa anepTypbl
180—400 K3-10* 1 Pa36bpoc B anMTeNMn poroBuubl W B C/I0E POroBoO
060M104kM [0 1 MM; NPeAnonoXeHne 0 HenogBUXHO-
CcTn 0651y4aemoil TkaHu A1 YCNOBUA HENpepbiBHOTO
06nyyeHusa npuemnemo ans M3K. OgHako n3-3a ABU-
XEeHWsA Ta3 npu NpPoO/KUTENbHON 3KCNO3ULMN pe-
KomeHayeTcsa 3,5 mm
400—600 /> 10 3 ana onpepene- BokoBoe [ABWXeHMEe 3payka agumameTpom 3 MM B
(thoToxumuyecknii) HUa MB3, HO A4na npocTpaHCcTBe BOCNPOU3BOAUT anepTypy AuaMeTpoMm
n3mepeHunii 7 MM. yCpeAHEHHY ANA HenpepbiBHOTO W3/y4YeHus
ncnonb3yT 7 nasepa, 4TO NMPUMEHNMO A5 MexaHu3ma PoTOXUMU-
4YecKoro noBpexpaeHns
400— 1400 No6oe 7 [vameTp pacwmnpeHHOro 3payka u 60koBoe ABUXe-
(Tepmuueckuii) 3HaueHue 1 HWe 3pauka A15 HenpepbIBHOrO U3NyvyeHns nasepa
k > 1400 t<0,35 1 Tennosasa Anddy3na B C0e poroBulibl rnasa n Tka-
HAX anuTenus
>.>1400 0.35</<10f> 10 1.54m Bonbwas tennosas guddysna n gBNKeHNe «TKaHb-
3.5 MULLEeHW» (NpW 06/1yYeHUN) OTHOCUTENBHO Myyka noc-
ne 0.35c¢
10ss X' s 106 No6oe n Aneptypa 6onble, 4Yem npegen gudpakuyun (T. e.

3HaueHne 1 npu6An3nTenbHO 10X) ANS TOYHBIX U3MepeHWi
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Bubnuorpadus

O603HayeHus 6yKBeHHbIe, npuMeHAeMble B 3JIEKTPOTEXHUKE. YacTtb 1. OCHOBHble MO0~
XeHuna

(Letter symbols to be used in electrical technology — Part 1. General)

MexyHapoAHbIli 3n1eKTpoTeXHNYeckunii cnosapb — nasa 845: OcselyeHne
(International Electrotechnical Vocabulary (IEV) — Chapter 845: Lighting)

Dependability management — Part 3: Application guide — Section 9: Risk analysis of
technological systems

IAedical electrical equipment — Part 2: Particular requirements for the safety of diagnostic
and therapeutic laser equipment

Safety of laser products— Part 1. Equipment classification. requirements and user's
guide

BesonacHoCTb nasepHbiX YCTpoOicTB. YacTb 2. Be3omnacHOCTb BOJIOKOHHO-OMTUYECKUX
cuUcTeM CBA3U

[Safety of laser products — Part 2: Safety of optical fiber communication systems (OFCS)]
Be3onacHocTb na3epHbIX yCTPoicTB. YacTb 3. PykoBogsLine ykasaHUs no NpUMeHeHuio
nasepos A9 3pesIMLLHbIX MepPONnpUATUiA

(Safety of laser products — Part 3: Guidance for laser displays and shows)
Be3onacHOCTb Na3epHbix YCTPOWCTB. YacTb 4. YcTpoiicTBa 3alyuTbl OT Sla3epPHOr0 BO3-
faelicTBus

(Safety of laser products — Part 4: Laser guards)

Be3onacHoCcTb nasepHbiX ycTpoicTB. YacTb 5. KoHTponbHbI nepeyeHb k MAK 60825-1
ana nsrotoButenei

(Safety of laser products — Part 5. Manufacturers checklist for IEC 60825-1)

Safety of laser products — Part 6. Safety of products with optical sources, exclusively used
for visible information transmission to the human eye

Safety of laser products — Part 7: Safety of products emitting infrared optical radiation,
exclusively used for wireless 'free air' data transmission and surveillance

Be3onacHOCTb NasepHbiX ycTpoicTB. YacTb 8. PykoBogsume ykasaHusa no 6e3onacHomy
NCNoNb30BaHUIO Na3epHbIX Nyyei Ana nopgei

(Safety of laser products — Part 8: Guidelines for the safe use of laser beams on humans)
Be3onacHocTb nasepHbIX YCTPOicTB. YacTb 9. MakcumanbHO AonycTuMoe BO3feiicTeue
HEKOrepeHTHOro onTn4eckoro nusnydyeHus

(Safety of laser products — Part 9: Compilation of maximum permissible exposure to
incoherent optical radiation)

Be3onacHocTb nasepHbixX ycTpolicTs. HacTb 10. PykoBOACTBO NO NPUMEHEHWIO U MOSACHU-
TesfbHble 3ameyaHnsa Kk MIOK 60825-1

(Safety of laser products — Part 10: Application guidelines and explanatory notes to
IEC 60825-1)

Safety requirements for etectncal equipment for measurement, control and laboratory use
— Part 1: General requirements

[leTekTopbl, KOHTPO/IbHO-U3MeEpUTENbHbIE NPUGOPLI U o6opyfoBaHWe ANA WU3MepeHus
MOLWHOCTU N 3HEPIrun nasepHoro nsnyyeHus

(Power and energy measuring detectors, instruments and equipment for laser radiation)

Standardization and related activities. General vocabulary

Safety aspects — Guidelines for their inclusion in standards

S| units and recommendations for the use of their multiples and of certain other units
Personal eye-protection. Filters and eye-protectors against laser radiation (laser eye-
protectors)

Personal eye-protection. Eye-protectors for adjustment work on lasers and laser systems
(laser adjustment eye-protectors)

1999/519/EC. Council Recommendation of 12 July 1999: On the limitation of exposure of the general public to
electromagnetic fields (0 Hz to 300 GHz)

Guidelines for Limiting Exposure to Time-Varying Electric, Magnetic, and Electromagnetic Fields (up to 300 GHz).
Health Physics. 1998. Vol. 74. No 4. pp. 494—522

International Commission on Non-lonizing Radiation Protection (ICNIRP): Guidelines on limits of exposure to laser
radiation of wavelengths between 180 nm and 1.000 urn. Health Phys.. 1996. 71 (5). 804—819
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