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MpeaucnoBue

Llenun, ocHoBHble MPUHLWMLI U NOPSACK NpoBeAeHs paboT No MexXrocyaapcTBeHHON cTaHAapTU3aLum
yctaHosnensl [OCT 1.0—92 «MexrocygapcTseHHasas cuctemMa craHgaptmaauun. OCHOBHbIE NONOXKEHUSA» U
MOCT 1.2—2009 «MexrocyaapcTeBeHHasi cucteMa cTaHgapTuaaumm. CTaHgapTbl MEXXrocyaapCcTBEHHbIE, NpaBuna
1 pexoMeHAaaLmmn No MexrocyAapCTBEHHON cTaHgapTusauuu. Mpasuna paspaboTku, NPUHATHS, NPUMeHEHNS, 06-
HOBIEHWS 1 OTMEHbI»

CBeaeHuA o cTaHgapTe

1 NMOArOTOBJIEH ABTOHOMHOI HEKOMMEPYECKOW opraHusaumel Hay4Ho-TeXHUYeckUM LeHTpoM cepTudon-
kauwmm anektpoobopyaosaHua «MCIM» (AHO HTLIC3 «MC3MM»)

2 BHECEH ®epepansHbIM areHTCTBOM MO TEXHUYECKOMY perynMpoBaHuio U MeTpoorum

3 NPUNHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHA4apT13aLmnm, MeTporormn n cepTudpukaLm (NpoTokon
oT 7 nioHa 2013 1. Ne 43)

3a npuHATME NPOroocoBarnu:

KpaTkoe HavmeHOBaHMe CTpaHbl Kon ctpaHbl CokpalleHHOe HauMEHOBaHWEe HaLWOHaNLHOTo
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 opraHa no craHjapTtusauun

Apmenns AM MwuHskoHOoMUKM Pecnybrnivku Apmexus
KasaxctaH KZ locctangapt Pecnybnukm Kasaxcrtan
Kuprusus KG Kblpreiactangapt
Poccus RU Poccrangapt
TapxukucraH TJ TagXukctangapT
Y36ekucraH uz Y3ctaHgapt

4 Mpukasom PegepancHOro areHTCTBa Mo TEXHUYECKOMY perynupoBaHUIo U MeTponoruu oT 8 Hoabps
2013 r. Ne 1496-cT mexrocyaapcTeeHHbIi ctTaHgapT FOCT IEC 60825-1—2013 BeeaeH B AeNCTBUE B Ka4yecTBe
HauuoHanbHoro ctaHgapta Poccuitickon ®eaepaumn ¢ 1 uions 2014 r.

5 Hacrosiuuii ctaHaapT ngeHTu4eH mexayHapoaHomy ctaHgapty IEC 60825-1:2007 Safety of laser products
Part 1. Equipment classification, requirements and user’c guide (be3sonacHocTb nasepHol annapatypbl YacTs 1.
Knaccudmkauus o6opyaosaHusi, TpeboBaHWA U pyKOBOACTBO AN NoSib3oBaTENEN).

CraHgapT nogrotoeneH Ha ocHose npuMeHeHust FOCT P MGK 60825-1—2009.

CreneHb cooTBeTCTBUA — MaeHTUYHasA (IDT).

CBefaeHusi 0 COOTBETCTBUM MEXIOCYapCTBEHHbIX CTaHAAPTOB CCbITOYHLIM MEXAyHapoAHbLIM cTaHAapTaM
npveeaeHbl B A0MNONHUTENLHOM NpuioxeHun OA

6 BBEJEH BIMNEPBGIE

Unebopmayus 06 usmeHeHusIx K Hacmosiuemy cmaxOapmy rnybnukyemcsi 8 exxe200HOM UHOPMaUUOHHOM
yKkaszamene «HayuoHanbHble cmaHOapmbl», & MeKCM U3MEeHeHULl U Nonpasok — 8 exeMecsYHOM uHghopmayu-
OHHOM yKa3amene «HauyuoHansHbie cmaHGapmbi». B criyyae nepecmompa (3ameHbl) Uiy OmmeHbl Hacmosuwe2o
cmaxdapma coomeemcmeyroujee yaedomneHue bydem ornybnuKo8aHo 8 exxeMeCcsiHHOM UHGhOPMAaULIOHHOM yKa-
3amene «HayuoHanbHble cmandapmbi». Coomeemcmesyiowas UHhopmauusi, yeeOoMIIEHUE U MEKCMbl pa3me-
watomesi makke 8 UHghopmayuoHHol cucmeme obuezo nonb3o8aHus — Ha oguyuansHom catime ®edeparibHo-
20 azeHmMcemaa 1o MexXHUYECKOMY pe2yruposaHuto U Memposoauu e cemu MiHmepHem

© CraHgaptuHdgopm, 2014

B Poccuiickoii ®egepauumn HacToALWMIA cTaHAApT He MOXET GbITb NOAHOCTBLIO MW YaCTUYHO BOCTIPOU3-
BeAeH, TMPaXXMPOBaH 1 pacnpocTpaHeH B kKavecTBe ocuumnanbHoro nagaHus 6es paspewexHusa degepanbHoro
areHTCTBa Mo TEXHUYECKOMY perynMpoBaHuio U METPOSIOrn
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BBegeHue

1) MexxayHapoaHas OnektpoTtexHuyeckas Komucensa (MOK) BcemmnpHas opraHnsaums no craHgaptvsaumm,
obbeamnHsioLLas BCe HaLMoHanbHble koMuTeTbl (HauuoHaneHble komuteTel MOK). Liens MOK cogeiicTBoBaTE MeX-
AyHapoaHoW KoonepaLum no Bcem KoHLenTyarbHeIM Bonpocam cTaHAapTh3auum B 3NEKTPUHECKMX N SNEKTPOH-
HbIX HanpasneHusx. Kak 3aBepLueHne 3Toro 1 okasaHus nomolum B apyrux cchepax, MK nybnukyet MexayHa-
pogHble cTaHAapTbl, TexHuueckue ycrnoBusi, TexHudeckue goknagel, MybnuyHele TexHudeckune Tpebosarms (MTT)
1 PykoBoacTBa (B AanbHeuem obo3Havaemble kak «ybnukaumm MOK»). Mx nogrotoBka nopyyaeTcs TexHuyec-
KUM komuTeTam; ntoboii HaumoransHbI komuteT MOK, 3avHTepecoBaHHbIN B 06beKTe pacCMOTPEHUSt MOXKET Mpu-
HMMaTb y4acTue B 3ToV NoAroToBuTeNsHOM paboTe. MexayHapoaHble, rocyAapCTBEHHbIE U HerocyAapCTBEHHbIe
opraHusauuu, nogaepxmearoLLne cea3b ¢ MOK Takke npuHMMaloT yyacTue B aTol nogrotoske. MOK TecHo 1
Nno4oTBOPHO coTpyaHUYaeT ¢ MexayHapoaHol opraHmsavmeit no ctaHgaptusaummn (MCO) B COOTBETCTBUN C CO-
rnaleHnem, MPYHATLIM Mexay ABYMS OpraHu3aLmUsamu.

2) dopmarbHble pelleHns nnu cornatleHuss M3K no TexHryeckum Bonpocam ycTaHaBNMBatoTCA Tak 6rnms-
KO, KaK 3TO BO3MOXXHO MO MeXAyHapoAHOMY COrllacoBaHUI0 MHEHWI BaXKHbIX CyObeKTOB, HAaYMHast OT NpeacTas-
NSOLLEro KoMMTeTa U € Y4eTOM MHEHUI BCEX 3anHTepecoBaHHbIX HauroHanbHbIX komuTeToB MOK.

3) My6nukaumm MOK nmetoT hopmMy pekomeHaauum 1 npuHmmatotest HaumoHanbHeIMU KoMUTETaMU MO NpU-
HaanexHocTW. B To e BpemMsi MpUHMMatoTCS padyMHble Mepbl, YTOObI rapaHTMPOBaTh TEXHUYECKoe coaepkaHne
My6nukaunii MOK Ha aomkHoM ypoeHe. MOK He MOXeT HeCT1 OTBETCTBEHHOCTb 3a CNOCO6bLI UX MPUMEHEHUS UNK
UX MHTEepnpeTaLmio NobbIM KOHEYHLIM MONb30BaTENEM.

4) Oinsa Toro, 4Tobbl cogencTBOBaTL MeXAyHapoaHoW yHUdmMKaLmm, HaumoHansHble komuteTbl MOK 6epyT Ha
cebs1 06513aHHOCTb € MaKcMManbHO BO3MOXKHOW HECTHOCTLIO MpumMeHsTh Mybnukaummn MOK B cBOMX HALMOHANBHBIX
1 pernoHanbHbIX Nybnukaumsx. Jllo6oe pacxoxageHue ctaHgapTom Mexay noboii MNybnukaumein M3K n cooteeT-
CTBYIOLLEN HauMOHanbHON UNn perioHansHoW Nybnukaumen 4oMKHO BbiTb 06s13aTeNbHO U YETKO yKa3aHo NUCh-
MEHHO.

5) MNpeanoxeHuns M3K He o3HavaroT npoueaypy Ux 04obpeHVa U He MOryT HECTU OTBETCTBEHHOCTL 3a TO,
yTo nobas AeknapuposaHHas annaparypa cootBeTcTByeT My6nukauum MOK.

6) Bce nonb3oBartenu AoskHbl 6bITb YBEpPEHbI, YTO OHW UMEIOT NocsiegaHee nsgaHue aToi nyGnukaumn.

7) He ponxHa 6bITb 3akpenneHa oTBeTcTBeHHOCTb MOK, nnv ee anpexkTopos, COTPYAHUKOB, CRyXaLmnx Unm
areHToB, BKOYas 3KCNEPTOB 1 YNEHOB TEXHUYECKUX KOMUTETOB U HaumoHanbHbIX komuteToB M3OK 3a nepcoHanb-
HbIl yLLep6, HapyLLeHe CBOCTB UMK Apyrue HapyLleHWs Nto6oi Npupoabl, KOTOpble MOMYT BbITb NPSAMBIMUA UK
KOCBEHHbIMU, 32 CTOMMOCTb (BKI1to4ast NeranbHbie NnaTtexu) u 3aatpatbl Ha NpuobpeTeHue nybnvkaumu, kotopasi
ncnonbayeTcsa Npu nonb3osaHum atol Mybnukauun MK, unu ee pasgenos, unu noboii apyroi Mybnukaumm MIK.

8) O6paLLaeTcs BHUMaHe Ha CnpaBoYHbIA OTTEHOK MPUBOAVMMLIX NMPUIOXKEHUIA 3TOI nybnukaumu. Ucnonb-
30BaHWe cnpaBoYHbIX NyBMKaumii nomoraeT B 3aTpyaHEHUSIX NPaBUITbHOTO NMPUMEHEHMUS 3Toi Nybnukauuu.

9) O6paLlaeTcs BH/MaHWe Ha BEPOSITHOCTb TOTO, YTO HEKOTOpLIE aneMeHTh 3Toi Mybnukaumn M3K moryT
6bITb NpeaMeToM naTeHTHoro npasa. MOK He HeceT OTBETCTBEHHOCTb 3a MAEHTUdMKALMIO OHOrO UMK BCex
naTeHTHbIX Npas.

MexayHapogHbii ctaHgapT IEC 60825-1 nogrotoBneH TexHu4eckum komutetom MOK 76: BesonacHocTb
OMTUYECKOro U3nyveHus 1 nasepHas annapaTypa.

OTto BTOpOE M3daHue |IEC 60825-1 npuaHaeT HegencTBUTENLHLIM U 3aMEHSIET NepBOe U3aaHue nyenukaumm
1993 r., ero MNonpagky 1 (1997 r.) n ero Monpaeky 2 (2001 r.). OHo NpeacTaensieT cobol TEXHUYECKYIO NepecMoT-
PEeHHYo Bepcuio. PykoBoaCTBO nonb3oBaTensi U3bATO U3 3TOM YacTu ctaHgapTta cepun M3K, u B HacTosiwee
BpeMsi HaxoauTcsa B oTaenbHoM AokyMmeHTe (HacTb 14). CBeTousnyyaroLme anoasl (CU) ucknoveHsl 3 pamok
atoiyacTu IEC 60825, Ho MoryT 6bITb BecnpensiTCTBEHHO BKITFOUEHbI B ApYrie YacTu.

OtavacTtb IEC 60825 nmeert ctatyc Nybnukauum no rpynnoeoit 6esonacHocTy B cootBeTcTBUM € IEC Guide
104" oTHoCKTeNbHO 6e30MACHOCTY YenoBeKa OT acTeKTOB Na3epHOro U3MyUEeHNS.

TekcT aToro cTaHAapTa 6asupyeTtcsi Ha cneayoLLMX JOKYMEHTax:

CDhv OT4eT 0 ronocoBaHUn

76/338/CDV 76/357/RVC

T IEC Guide 104:1997, The preparation of safety publication and the use of basic safety publication and group
safety publications ([MogroToeka nybnukaumin no 6e3onacHOCTU M UCMNONb30OBaHWE OCHOBHLIX M FPYMNNoOBbIX NyGnvkaumn
no GesonacHoctu).

OHO CoAEpPXUT yKasaHWA Ans TexHnyecknx kommtetoB MOK n aBTOpoB cneuudmkauuii B Yactu cnocoba paspaboTt-
KM nybnvkaumin no 6eaonacHocTy.

[HaHHoe pyKOBOACTBO He ABISIETCS HOPMATUBHOW CChINKOW M NPUBEAEHO TONMBbKO B KA4ECTBE CMPaBKM.
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MonHyto nHbopmMaLmio Mo ronocoBaHuio Ans 0AobpeHUs 3Toro cTaHaapTa MOXHO HalTU B NPOTOKoNE rono-
COBaHWA, ykazaHHOM B BblLLierpuBeaeHHo Tabnuue.

Ota nybnukauus cosgaHa B cooTBeTcTBUM ¢ JupekTusamu ISO/IEC, YacTb 2.

Cnucok Bcex vacTeli cepun IEC 60825, ony6nukoBaHHbIX Mo 3arofioBkoM «besonacHocTk fasepHoii anna-
paTypbl», MOXHO HAUTW Ha UHTepHeT-cainTe MOK.

HacToswumi ctaHpaapT IEC 60825 Takke aHHOTUpOBAHA B 3TO NyGnukauum kak «HacTs 1».

KoMuTeT npuHAn pelleHune, YTo cogepxaHue aTon nybnukaumm byaeT octaBatbea 6e3 UsMeHeHUs 4o Tex
rnop, noka n3mMmeHeHHoe cogepxaHue He byaeT Ha cTpaHuLe UHTepHeTa M3K «http://webstore.iec.ch» B cneum-
anbHo nybnukauum ¢ HeobxoauMeIMu o6ocHoBaHUAMW. Ha aTy gaty nybnukauus 6yaet

- noaTBepXaeHa;

- 0TO3BaHa;

- 3aMeHeHa NepecMOTPEHHBLIM U3gaHneM Ui

- UcripaBneHa.

Vi
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M E XTOCVYAAPCTUBETHHUB # C TAHAOAPT

BesonacHocTb nasepHow annapartypbl
YacTtb1
KNACCUDUKALIUA OBOPYJOBAHUA, TPEBOBAHUA U PYKOBOACTBO ANA NONb30OBATENEN

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

DaTta BBegeHna — 2014—07—01

1 O6nacTb NPMMEHeHUsA N Ha3HaYeHue

Hacrosiwmii ctangapT npuMmensieTcs A4ns obecneveHns besonacHoCT nasepHol annapaTypel, UCnyckato-
el nasepHoe nany4veHve B guanasoHe ANnH BoSH oT 180 HM Ao 1 MM.

JlasepHast annapaTypa MOXeT COCTOSITb U3 OTAEbHOro Jlazepa ¢ UCTOUHUKOM NUTaHUs Unu 6e3 Hero unu us
O[HOrO NN HECKOSbKUX Na3epoB B CIIOXKHOA ONTUYECKOW, 3NEKTPUYECKOM NN MexaHudeckon cucteme. OBbIYHO
nasepHyto annapaTypy UCNonb3yoT AN AEMOHCTPALMN (DUSUYECKUX U ONTUHECKWX ABNEHUIA, 06paboTkv maTepu-
anoB, CYUTLIBAHWSA 1 3arOMUHaHWUSA OaHHbIX, Nepeaaqn U BocnpousseaeHus nHdopmaumu u T. 4. Takue cuctemsl
MCMOSbL3YIOT B NPOMBILLIIEHHOCTM, BU3Hece, passriekaTensHON MHAYCTPUK, Hay4HbIX UCCneaoBaHusX, o6pasosa-
HAW, MeauUnHe 1 Apyrx npoaykTax.

JlasepHasi annapatypa, KOTOPYH MOCTaBMSAOT APYrie N3roTOBUTENN Afs UCNOSb30BaHWSA B KA4ECTBE KOMMO-
HEeHTOB B NtoBbIX cMcTeMax Ans nocrneayoLLmMx NocTaBok, He ABRATCS NPeAMETOM pacCMOTPEHUSI HACTOSALLLETO
cTaHgapTa, Tak Kak okoHYaTenbHas annapaTtypa He MOXeT ObiTb NpeAMEeTOM HacTosiLLero ctaHgapTa. OgHako
€Ccnv NasepHas cuctema, BXoAsiLLasi B COCTaB NasepHoli annapaTtypbl, MOXET (YHKLUOHMPOBATL OTAENLHO OT
annapatypsl, TO Ha Hee pacnpocTpaHsaTCs TpeboBaHNS AaHHOro pasgena.

MpumeyaHune 1— Hencteyowee o60pyaoBaHNE He HYXAAeTCs B UCMONb30BaHUN MHCTPYMEHTa Ansl Havana
YHKLMOHMPOBAHUA.

Tio6as nasepHas annapaTypa uckrniodaeTcsl M3 AanbHerwmMx TpeboBaHuWii HacTosiLLero cTaHgapTa, eciu no
KnaccuukaLmm n3roToB1TENs annaparypa, CooTBeTCTBytoLLas pasaenam 3, 8 n 9, nokasbIBaeT, YTO YPOBEHb
3MUCCUU He NpeBebiaeT npeaen goctynHon amuccun (MA3) ans knacca 1 npy Beex ycrnosusix yHKLMOHUpOBa-
HWS1, TEXHUYEeCKoro o6cnyxmBaHusi, CEpBUCHOIO 06CAYXMBaHUS U MPY aBapUsIX.

NMpumeuyaHune 2— BolwenpueegeHHoe ocBOGOXAEHNE HE rapaHTUpyeT 6e30NacHOCTM Na3epHoN annaparypsbi
B COOTBETCTBUM C TpebOBaHUAMM HACTOALLErO CTaHAapTa.

[lononHWTensHO K onacHoCTsM nasepHoro nanyy4eHus nasepHoe o6opy,qoeaHV|e MOXeT Taloke NpeaAcTaBNATb
Aapyrue onacHoOCTU, Takne Kak OroHb U yaap TOKOM.

MpumeuaHnwue 3— OpgHako knaccudmkaumsi u gapyrme TpeboBaHUA HACTOSILLErO CTaHAapTa OTHOCATCS
MCKIIOYNTENBbHO K ONacHOCTU Na3epHOro ManyyeHust Ans mas u koxu. [lpyrme onacHocTu He BKIIOYeHbl B ero obnactb
OencTBus.

Hacroawuii craHgapT BkntoyaeT B cebs MuHMManbHble TpebosaHuA. CooTBeTCTBME HACTOSLLLEMY CTaH-
AapTy MoXeT 6bITb HeJoCTaTOYHbIM, YTOGbLI BLINOMHATL TpeboBaHMA NO YpoBHIO 6e3onacHocTy annapatypsl. [la-
3epHasi annapatypa AoiDkHa YAORNETBOPSATL COOTBETCTBYIOLLIMM 3KCNyaTauMOHHbIM U UCTbITaTesIbHbIM TpeboBa-
HUSIM Ae/CTBYIOLLMM cTaHgapTaM no 6e3onacHocTu.

Uzpanve ocpnynanbHoe
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NMpumeyaHune 4 —[lpyme ctaHgapTbl MOryT cogepxaTtb AONONHUTeNbHbIEe TpeGoBanusa. PaccmatpuBaemble
TpeboBaHMA AOMKHbLI YYUTHIBaTb NPUMEHeHWe u Knaccudmkaumio nonb3osatens. Hanpumep, knacc 3D unu knacc 4
nasepHoii annapatypbl He MOXeT ObiTb YCTaHOBNEH AN UCNONb3OBaHUSI APYMMX NPOAYKTOB.

B Tex cny4asix, korga nasepHas cuctemMa sABNseTCs COCTaBHOM HYacTbio 060pyaoBaHMA, Ha KOTopoe pacrnpo-
cTpaHsoTca TpeboBaHua Apyrux ctaHaapTos IEC no 6e3onacHocTu [Hanpymep, MeauuuHCKoro o6opyaoBaHus
(IEC 60601-2-22), o6opynoBaHusi nHopMaunoHHbIX TexHosoruii (IEC 60950), ayavo- v BuaeooGopyaosaHust
(IEC 60065), obopyaoBaHus, MpegHa3HAa4YeHHOro ANA WUCNoNb3oBaHWs B onacHblix cpedax (IEC 60079),
anekTpuyeckux urpywek (IEC 62115)], HacToAWwMmMN cTaHAApT NPUMEHSITCA B COOTBETCTBUM C TpeGoBaHUSMM
IEC Guide 1042 B yacTu onacHOCTe, BOZHUKAIOLLMX OT nasepHOoro nanyyeHunsi. ECnu Hm oawH ns ctaHgapToB Nno
6e30nNacHOCTU Ha U3genus He NPUMeHUM, To npumensiloT IEC 61010-1.

B npeppigywix usgaHusx ceeTousnyyatrowme guoabl (CUA) 6binu BkAtoveHbl B o6nacTe AedcTBUS
IEC 60825-1, 1 oH1 Mornv 6bITh BKIOYEHDI B Apyrne YacTu cepun ctaHaapTos IEC 60825. OaHako ¢ passuTem
cTaHAapToB No naMnoBoi besonacHocTn 6e3onacHOCTL onTudeckoro nanyvenna CUL 8 6onblUMHCTBE CBOEM
agpecosaHa cTaHgapTam no namnosov 6esonacHocTu. YaaneHne CUL 13 obnactu npuMeHeHUs1 HacTosILLEero
ctaHgapTa He yctpansioT CUL 13 gpyrux ctaHgapTos, Bknovaa CU[, koTopble COOTHOCATCS C flasepamu.
IEC S009 moxeT npumeHsITbes Ans onpeaenexuns knacca CUL unu annapatypbl, cogaepxatlein oauH unu 6onee
cuma.

3HaveHWs1 MakcumarnbHo gonycTUMol akcnosuumn (MOJ) HacToawero ctaHagapTa 6biv paspaboTaHbl 4ns
NasepHOro UsryvyeHusi U He OTHOCATCA K CONYTCTBYOLEMY UanydeHuo. OgHako ecnu CyLwecTByeT BEPOSITHOCTb,
YTO COMYTCTBYIOLLEE U3NyYEHUE MOXKET BbITb ONacHbBIM, 3HaYeHne nasepHoin MAS MoxeT 6biTb OLLEEHEHO KaK KOH-
cepBaTUBHas MOTeHLUMaNbHasi ONnacHOCTb.

M3 nazepHoro nsnyyeHnst He NPUMEHSIIOT K NaumeHTam, NPy MEAUUMHCKOM Wi KOCMEeTUYECKOM/3CTETU-
YecKoM NnevyeHun.

MpumeuvaHnune 5— Mpunoxenna A — H BknoveHbl ANa BOSMOXHOM 0OWeNn opueHTauum n UnsocTpupyiot
TUNMYHble cnyyan. OpHaKO NPUNOXEHWUA He SBNAIOTCA KaTeropuyeckuMn Unu UCHEPNbLIBAIOWWMM, U 3TO BCErda MOXHO
yCTaHOBUTb B HOPMATUBHOMN YacTW HACTOALWEro cTaHgapTa.

Llenv HacToswero cTaHgapTa:

- BBEAEHWM CUCTEMbI KnaccudpukaLmm nasepos 1 flasepHoi annapaTypbl B 3aBUCUMOCTU OT CTENEHMW OMNacHo-
CTW UX OMTUYECKOTrO NU3NYyYeHUs Ans TOro, YTo6bl OKa3bIBaTh MOMOLLL MOML30BATENNO MPU OLIEHKe CTeNeHW OonacHo-
CTV 1 onpeaeneHn Mep KOHTPOnNs;

- ycTaHoBNeHWUN TpeboBaHWi Ans usrotoBuUTeNewn, Ytobbl cHabaUTbL MX MHdOpMaLIMen U NPUHATL Heobxoau-
Mble Mepbl NMPeaoCTOPOXKHOCTH;

- 0AHO3HaYHOM NpedynpexaeHnn nepcoHana 06 onacHoCTU, CBA3aHHOW € AOCTYMHbLIM U3NyHeHWeM OT na-
3epHoii annapaTypbl, C MTOMOLLbH MAPKUPOBOK 1 MHCTPYKLNIA;

- CHUXEHVe BEpOsATHOCTM nonyyveHns yuepba, nytem AoBegeHUst 40 MUHUMYMA HEHYXXHOTO AOCTYMHOro
N3NyYeHUs 1 YyCOBEPLIEHCTBOBAHWE KOHTPOMS OMacHOCTEN OT N1a3epHOro NanyyeHUsi MIpUMeHeHWeM cpeacTs 3a-
LWMThI.

2 HopmMmaTUBHbIe CCbINIKK

B paHHoM pasaene npeacTasneHbl criegyroLLe CChllIoYHbIe CTaHAapThl, KOTOpbIe CoBEPLUEHHO Heobxoau-
MblI Ansi IPUMEHEeHWs HacTosLLero cTaHAapTa. [lata cebioYHbIX CTaHAapTOB Yka3aHa Ha AecTByoLLee 3aaHue.
B cnyyae BhIxoga 6onee nosgHero no gate UsgaHua ctaHgapTa Unn yTBEPXKAEHHbIX U3MEHEHW K ykasaHHbIM
CCblfIKaM, OHW MOTYT MPUMEHSATLCA HapaBHE C NepeYnCrieHHbIMM,

IEC 60050-845:1987 International electrotechnical vocabulary-Chapter 845: Lighting (MexayHapoaHsbli
aneKTpoTexHu4yeckuii cnosaps (M3C). Maga 845. OceellieHue)

IEC 60601-2-22 Medical electrical equipment — Part 2-22: Particular requirements for basic safety and
essential performance of surgical, cosmetic, therapeutic and diagnostic laser equipment (MeguuuHckoe anekTpu-
yeckoe o6opyaoBaHe — YacTb 2-22. YacTHele TpeboBaHWs k 6a30Boii 6€30MacHOCTM 1 OCHOBHbBIM XapakTepuc-
TKaM XMPYpPr4eckoro, KOCMeTU4ECKOro, TeparnesTUYeckoro U AMarHocTyeckoro nasepHoro o6opyaosaHvs)

2 |[EC Guide 104:1997, The preparation of safety publication and the use of basic safety publication and group
safety publications ([MogroToeka nybnukaumin no 6e30MNacHOCTU M UCMONb30BaHWE OCHOBHbIX M FPYMNNOBbIX NyGnvkaumn
no 6e3onacHocTy).

2
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IEC 61010-1 Safety requirements for electrical equipment for measurement, control, and laboratory use.
Part 1. General requirements (EeaonacHoCTb 3N1eKTPUYECKNX KOHTPONbHO-N3MePUTENBHLIX NpUBopoB 1 nabopa-
TopHoro obopygoeaHust. YacTs 1. ObLwme TpebosaHms)

3 TepMUHbI U onpeaeneHus

B HacTosLLeM cTaHpapTe nprMeHeHbl TepMuHbl no IEC 60050-845, a Takke cnegytoLne TePMUHbI C COOT-
BETCTBYHOLLMMU OMpeaeneHnsIMu.

MpumeyvyaHune—/[na ygobcTBa TepMuHbl MpuBeAeHbl B MOpsigke aHrnuinckoro andaeuta. OTnvuma ot
IEC 60050-845 ykasaHbl B CkoGKax ¢ MOMETKON «MOANDULIMPOBAHOY.

3.1 naHenb gocTtyna (access panel): YacTb 3aLLMTHOrO KOXYyXa Unn orpaxkaeHus, Kotopasl AaeT A0CTYN K
Na3epHOMY U3NYYEHWIO, eCNK OHa CHATa UK COBUHYTA.

3.2 pocTtynHast aMmuccusn (accessible emission): YpoBeHb U3nyyeHusi, onpegeneHHbIi B HEKOTOPOM Moso-
XEHUW 1 ¢ anepTypHbIMK Anadbparmamu [koraa npeaen goctynHon amuccun (MA3J) namepsietcsa B BT n k] nnu
orpaHnumMBatoLLMMm aneptypami (koraa MNA3 uamepsietca 8 Br-m~2 unu 8 Ix-M™2), Kak onucaHo B pasaene 9.

JocTynHyto amuccuto onpegensoT Tam, rae npearionaraeTcsi 4OCTYN YerioBeKa, Kak yCTaHOBMEHO B NyHKTE
3.37. ocTtynHasa aMuccus cpaBHUBaeTCs € NpegenomM AOCTYMHON aMUCCUK (CM. NYHKT 3.3) ans Toro, 4Tobbl
onpegenvTb Kinacc 1a3epHoii annapatypsbl. B HacTosiLem cTaHAapTe, ogHaKko, UCMoMb3yeTcsl TEPMUH «YPOBEHb
M3NyYeHnsi», KOTOPbIA cnedyeT NoHMMaTh Kak A4OCTYNHAas 3MUCCHS.

MpwumeyaHune— Korga ganametp nydka Gonblie aneptypHon anadparmel, 4OCTYMHYO 3MUCCUIO NPUBOAAT B
equHMLax BaTT M OXOyNb, TakK Kak MonHas MOWHOCTb U SHeprus, nonajarlwas B nasepHylo aneptypy, MeHblue
ncnyckaemon. Korga gmameTtp nydka MeHblue gnamerpa orpaHvMYMBaloLLEen anepTyphbl, AOCTYNHYIO 3MUCCUIO, BbiPaXXeH-
Hylo B BT-M~2 unn B ‘M2, T. . 3HEpreTM4eckylo OCBEeLLEHHOCTb UM SHEPTEeTUHECKYIO SKCMO3ULMIO, YCPEaHEHHbIE Mo
OorpaHVyMBaLLEN anepType, MeHblle 4YemM AeNCTBUTENbHAs 3HepreTnyeckasl OCBEWEHHOCTb UNKU 3HepreTuyeckas
akcnoanums nyydka. Cm. Takke anepTypHylo guadparmy — nyHKT 3.9 1 OrpaHMuMBaIoLLYIO anepTypy — nyHkT 3.52.

3.3 npepen goctynHon amuccuum, NAI (accessible emission limit, AEL): MakcumanbHoe 3HaveHue aoc-
TYNHOW aMUCCUM YCTaHaBNMBaeTCA A5 onpeaeneHHoro Knacca.

MpwumedyaHune— lNog BoipaXeHNemM «ypPOBEHb SMUCCUM He NpeBbiwaeT MNA3» nnu NOXoxuM BeipakeHuem,
nogpasymMeBaeTcs, YTO AOCTYNHAs 3MUCCUA onpeaenseTcs U3MEpUTENbHBIM KPUTEPUEM, YKadaHHbIM B pasgene 9.

3.4 apMUHUCTPATUBHbIW KOHTPONL (administrative control): HeTexHu4eckne mepbl 6€30nacHOCTU, Takue
Kak Hagsop 3a ko4voMm, obydeHue nepcorHana obecneveHunio 6esonacHoCTH, Npegynpexaaolime Hagnucu,
3abnarospemeHHoe onoseLLieHne 0 NOABMEHNN ONACHOCTN METOAOM «0BpAaTHOIo OTCHETa» U KOHTPONL Mep obec-
neyeHns 6e3onacHoCTU.

3.5 anbda MUHUMYM o, (alpha min a,,,): CM. yrnoBol pasmep U MUHUManNbHLIA YINOBOW pasmep
(nyHKTBI 3.7 1 3.58).

3.6 yron npuema v, pag (angle of acceptance): MNnockuit yron, B npegenax KoToporo npuemHuk byaet
pearnposaTb Ha ONTUYECKOe U3NyHeHue.

OTOT yron npyema MoXeT yNpasisaTbCA anepTypaMu Unm onTUYECKUMU 3NIEMEeHTaM1 Nepes NPUeMHUKOM
(cm. pucyHkn 3 1 4). Yron npuema nHoraa onpeaensiioT Kak nosne apeHust.

3.7 yrnoBsow pa3mep BUAUMOro UCTOYHUKa o (angular subtense of the apparent source): Yron, ctsrnea-
€MblIi BUAUMBIM UCTOMHUKOM NpY HabnNogeHUN U3 TOYKU MPOCTPaHCTBA, Kak NMoka3aHo Ha pUCYHKe 3.

Mpumevaunwnsa:

1 — Monoxexne W yrNoBOM pasMep BUAUMOIO MCTOYHMKA 3aBUCSIT OT MONOXEHUs1 HAbnaeHNs B nyyke (CM.
nyHkT 3.11).

2 — YrnoBow pasmep BMAUMOIO UCTOYMHUKA B HACTOSILLEM CTaHAapTe yCTaHaABNMBAETCS TONbKO B AnanasoHe AfvH
BonH ot 400 go 1400 HM B 06nacTu peTuHanbHOM ONAacHOCTY.

3 — Yrnoeomn pasmep BUAMMOIO UCTOYHUKA HE CrieayeT nyTaTb C pacxoxAeHneM nyyka. Yrnosow pasmep BUaUMOro
MCTOYHMKA He MOXeET OblTb Gonblue, YeM pacxoasaLmincs nyyok, 06bIMHO OH MEHbLUE PaCcXoAALWErocs nyyka.

3.8 anepTypa (aperture): ltob6oe oTBEpPCTUNE B 3aLLUTHOM KOXYXE UMW APYrOM 3aLUTHOM OrpaxkaeHun na-
3epHolt annapaTypbl, YHepes KoTopoe BbIXOAUT asepHoe UsnydyeHve; NOCPEACTBOM 3TOro BO3HUKAET AOCTYN Yeno-
BEKa K TaKOMY U3ry4eHuio.

CM. Takke TepMUH «orpaHUYnBatoLLas anepTypar, myHKT 3.52.

3.9 anepTtypHas anadparma (aperture stop): OTBepcTue, cnyxatlee aAns onpeaeneHna NNowaau, B Ko-
TOPOW N3MEepPSIOT NanydeHue.
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3.10 BuAUMBIN UCTOUHUK (apparent source): Ina AaHHOro MOMNoXeHUs peTUHaNBLHON 0NacHOCTU pearibHbIA
U1 BUPTYanbHbIA 0BGBLEKT, KOTOPLIA hopMUPYET HAUMEHbLLIEE BO3MOXKHOE U30DpaXkeHue (yuuTbiBaeTcs AuanasoH
aKkKkoMoAaLMK YenoBeYecKoro rnasa).

Mpumevaununs:

1 [vana3oH akkomogaumm rmasa cHmtairoT npumepHo ot 100 mm o 6eckoHeu HOCTU. BuanmMbii NCTOYHUK yCTaHaB-
NMBAIOT NO NofoXeHuto HabrnogaTens B nNy4ke C pacnonoXeHWeM akKkOMOAMPOBAaHHbIX rMa3 B Hanbonee 6Ge3onacHbix
YCMOBUAX AN PETUHDI

2 Takoe onpegeneHne UCMonb3yloT ANs YCTaHOBNEHUA AEWCTBUTENBHOIO MECTa Na3epHOro U3nyveHusl B auwana-
30He anvH eonH ot 400 Ao 1400 HM. B npegene ncuesaiowero pacxoxaeHusl, T. €. B CNy4ae Xopowo KOnNMMUPOBaHHOTO
nyyka, MecTononoXeHne BUOUMOIO UCTOYHUKA paeTca Ans 6eCKOHEYHOCTU.

3.11 nydok (beam): IlazepHoe U3nyveHUe, KOTOPOE XapakTepusyeTcs HanpasneHWeM, pacxoanuMoCThIO,
AVaMeTPOM UKW YCIOBUSIMU CKaHUPOBaHUSA.

OTKNOHEeHWe N3nydeHusl OT HanpaBNEHUsI HE 3epPKanbHOro OTPAKEHUS He onpeaensieTcsa kak Myyok.

3.12 ocnaburenb nyuka (beam attenuator): YCTpoNCTBO, KOTOpOE YMeHbLUAeT nasepHoe uanyyeHue Ao
orpeAeneHHoro ypoBHs.

3.13 anameTp nyuka d,, WMpuHa nyyka (beam diameter,beam width): Auametp nyyka B TOUKe NpocTpaH-
CTBa — 3TO AMaMeTp HanMeHbLLEro Kpyra, KOTOpbIA COCTaBNAET U % NONHOW MOLLHOCTK (MNK 3Heprun) nasepa.

B HacTosiLLeM cTaHgapTe UCMosb3YHoT dgs.

MpumedaHus:

1 B cnyyae [ayccoBoro ny4ka dgz OTHOCMTCA K TOuKe, rAe SHepretmyeckas OCBeWEeHHOCTb (dHepreTmyeckasi
3KCNO3WLUMs) CHUXaeTcs A0 1/e OT ee LEeHTPanbHOrO NUKOBOFO 3HAYEHUS.

2 TepMUH «BTOPUHHBIN MOMEHT gnameTpay (no onpegenexunio 1ISO 11146-1) He ucnonbayloT Ana NPodunsa nyyka
C LEeHTParnbHOWM BbICOKOW MUKOBOW 3HEPreTUHECKOW OCBELWEHHOCTBIO U HU3KUM YPOBHEM (POHA, TaK KaK yMEHbLUeHue
NPOVCXOAUT YCTaHOBKOWM pe3oHaTopa B AanbHEM Mone: MOLWHOCTb, NPOXOAALLANa Yepes anepTypy, MOXeT ObiTb B 3HauUM-
TENbHOW CTENeHU HeJooUEHeHa, KOTAa MUCMONb3YIOT 2-1 MOMEHT W PacCYMTLIBAIOT MOLHOCTL NyYKa, acUMMTOTUYECKM
NpubnmxaroWwerocs K raycCCoBCKOMY Npounio.

3.14 pacxogumocTb ny4ka (beam divergence): [lanbHuiA nnockuid yrosn KoHyca, onpegensieMblii gnameT-
POM ryuKa.

Ecnn gnameTpbl nyyka (cM. NyHKT 3.13) B ABYX TOUKaX, pasfeseHHbIX pacCTOSIHUEM 1, COCTaBNAIOT dgz U
d's3 , TO pacxoaAMMOCTb @, paguaH, BLIMMCASIOT No hopMyne:

d'g3 —d,
¢ =2 arctg (%).

EavHvua CU— pagumaHT.

MpumeuvaHnune 1 — TepMuH KBTOPUUHBIA MOMEHT anameTpax (no onpegenenuio ISO 11146-1) He ucnonbayiot
Ans npocunsa nyyka ¢ LEHTpanbHOW BbICOKOMN NMUKOBOW 3HEPreTMYECKON OCBELLEHHOCTBIO M HU3KUM YPOBHEM (DOHA, Tak
KaK yMeHbLUEHUe NMPOUCXOoANT YCTAHOBKOWN pe3oHaTopa B AarbHeM rorne npodurs nyyka, Yto Bbi3biBaeT AUdpaKkLMOH-
Hble KapTuHbI, OBYCNOBNEHHbIE anepTypamMu.

3.15 pacwupurens nyyka (beam expander): KoMm6uHaLms onTuyeckvx aneMeHToB, KoTopast yBeiMunsaeTt
AnameTp nyyka nasepa.

3.16 koMnoHeHT Ha nyTu ny4ka (beam path component): OnTuyeckuii KOMNOHEHT, KOTOPbIA NEXUT Ha
3aaHHOM NYTU Ny4yka (Hanpumep, MyYoK, OTPaXKEHHLIA OT 3epkana U cpoKyCUpOoBaHHbLIW NTUH30M).

3.17 6nokupartop ny4ka (beam stop): YcTpoicTBO, KOTOpOE NpepbIBaET xo Myyka fiasepa.

3.18 nasepHas annapartypa knacca 1 (Class 1 laser product): Jlio6as nasepHas annapatypa, koTopasi B
npouecce hyHKUMOHUPOBaHUS He JomnycKkaeT AoCTyMna YenoBeka K lTa3epHOMY U3Ny4deHuto, Arist KOTOpOoro Ypes-
MepHoe 3HavYeHue npeaena OCTYMHOW SMUCCUN YCTAHOBMEHO KaccoM 1 Ansi COOTBETCTBYIOLLUMUX ASIUH BOSH U
anutensHocTen amuccun [cm. 8.2 n 8.3, nepeuncneHue e)].

MpumevaHusn

1 Cwm. Takke orpaHuyeHus cxembl knaccudmkaumm B npunoxenune C.

2 Tak KaK ucnbiTaHusi sl yCTAHOBMNEHUS KIlacca annaparypbl OrpaHUyeHbl UCTIbITAHUSIMU BO BPeMS1 (pyHKLIMOHU-
pOBaHuA, TO ANA HEKOTOPOW BCTPOEHHOW Na3epHoN annapartypbl ¢ uanydexnuem soiwe MAS ana knacca 1 moxet crarb
AOCTYNHLIM BO BPEMsi NPOBEAEHUS TEXHUUYECKOTO 06CNyXMBaHus, koraa GriokKMPOBKY MaHenu AoCTyna OTKIMIOYEHbI.

4
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3.19 nasepHas annapaTtypa knacca 1M (Class 1M laser product): INiobasi nasepHas annapaTypa B gva-
nasoHe AnuH BonH o1 302,5 ao 4000 HM, B KOTOPOW BO3MOXKEH B NpoLiecce (pyHKLMOHUPOBAHUS AOCTYN YenoBeka
K NazepHOMY U3ryyeHuio, NpessblLlatoLemy npeagen AoCTYNHON 3MUCCUM AnNd Knacca 1 npu CooTBETCTBYIOLLMX
AnNvHax BOSTH U ANMUTENbHOCTAX aMuccuu [cMm. 8.3, nepeuncneHue e)], rae ypoBeHb U3nyvyeHus UsmepsioT B COOT-
BETCTBUM C 9.2, nepevuncneHue g).

MpumevaHusn

1 Cm. Takke orpaHuM4eHus1 cxemMbl Knaccudukaumm B npunoxexue C.

2 W3-3a TOro 4Yto uamMepeHust NPOBOASAT C MEHbLUEWH M3MEePUTENBHON anepTypon unm npu 6onbwem paccToaHUn oT
BMAMMOIO MCTOYHMKA, YEM UCMONB3YeTCA AN NasepHow annapatypbl knacca 1M, Bbixoa nasepHoi annapaTypebl knacca
1M noTeHumanbHO onaceH, koraa Ans HabmoaeHWA UCNonNb3ylT oNTUYECKMiA Npubop (cm. 8.2).

3 Tak kak ncnbiTaHWsa Ans yCTAHOBINEHUS Knacca annapartypbl OrpaHUYeHbl UCTBITAHUSAIMU BO BPpeMs (OyHKLMOHU-
pOBaHUs1, TO ANSA HEKOTOPON BCTPOEHHOM Na3epHoN annapaTtypsl ¢ usnyyenunem Boiwe M3 ansa knacca 1M moxeT cratb
OOCTYNHBIM BO BPEMS NPOBEAEHUs1 TEXHUYECKOro o6CcnyXuBaHus, koraa GrnokMpoBKU NaHenu [oCTyna OTKIOHYEHsbI.

3.20 nazepHasn annapaTypa knacca 2 (Class 2 laser product): Itobasi nazepHasi annapaTtypa B Ananaso-
He AanvH BonH ot 400 Ao 700 HM, B KOTOPOW BO3MOXEH B npouecce PYHKLMOHMPOBAHUS AOCTYN YenoBeka K
NasepHoOMy U3MydeHuto, MpeBblilLatoLLLeMy npeden 4OCTYNHOW 3MUCCUK AnNst Kracca 2 Npyu COOTBETCTBYHOLWMX
ONNHaX BOSTH U ANUTENLHOCTAX amuccum [cMm. 8.2 n 8.3, nepeuncnenue e)).

MpumevyaHunsa

1 Cm. Takke orpaHnyeHnss Cxembl Knaccumkaumm B npunoxexne C.

2 Tak kak ucrbiTaHus Arsl yCTAHOBMEHUs Knacca annapatypbl OrpaHUYeHbl UCTIbITAHUSIMU BO BPeMsl (pyHKLMOHU-
poBaHus, TO ANA HEKOTOPOW BCTPOEHHON NasepHoN annapaTypbl ¢ u3nydexnnem Boiwe M3 ans knacca 2 moxet cratb
OOCTYMHLIM BO BPEMs NPOBeAEHNs1 TEXHWYECKoro obcnyXvBaHus, koraa G6nokMpoBKM NaHenu [oCTyna OTKIOHEHbI.

3.21 nasepHasa annapaTtypa knacca 2M (Class 2M laser product): INio6asi nasepHasa annapaTypa B gva-
nasoHe AnuH BonH oT 400 go 700 HM, B KOTOPOI BO3MOXKEH B NpoLecce (pyHKLMOHUPOBAHWA AOCTYN Yenoseka K
NnasepHOMY U3ny4YeHuto, npessillatoLemy npegen JOCTYNHON aMUccUn Ans knacca 2 npu CoOOTBETCTBYIOLNX
ANNHaX BOMH Y ANUTENBHOCTAX aMUccKm [cM. 8.3, nepevncneHue e)], rae ypoBeHb U3riydeHUs U3MepsIoT B COOT-
BETCTBUM C 9.2, NnepeuncneHue h).

MpumevaHuns

1 CM. TakKe OrpaHu4eHunss cxembl Knaccuoukaumm B npunoxexue C.

2 W3-3a TOro Y10 N3MepeHusl NPOBOAAT C MeHbLUEW M3MEPUTENBHON anepTypon unm npu Gonbluem paccTosiHM OT
BUAMMOIO UCTOYHMKA, YeM UCMONb3yeTCA ANA NasepHON annapaTtypbl Kracca 2, Bbixof Na3epHoOW annapartypbl Knacca
2M noTeHuManbHO onaceH, korga Ans HabnioaeHUst UCNornb3ayloT onTuyeckuii Nnpubop (cm. 8.2).

3 Tak Kak ucnblTaHuA AnsA YCTAHOBMNEHWUs Knacca annaparypbl OrpaHuyeHbl UCTBITAHUSIMU BO BpeMsi (hyHKLMOHU-
pOBaHusi, TO ANA HEKOTOPOW BCTPOEHHON Na3epHoN annapaTtypbl ¢ uanydenHnem Boiwe M3 ans knacca 2M moxeT cratb
OOCTYMNHbIM BO BPEMs NMPOBEAEHUA TEXHUYECKOro o6CcnyxXmBaHus, korga GrokMpoBKM NaHenu AocTyrna OTKIOYEHbI.

3.22 nasepHas annapartypa knacca 3R u knacca 3B (Class 3R and Class 3B laser products): Ilio6ast
nasepHasi annapaTypa, KoTopas B npouecce pyHKUMOHMPOBaHMWS AoMycKaeT [OCTYN YeroBeka K 1azepHoMy Uany-
YeHWIo, 419 KOTOPOro YpesmepHoe 3HaveHue npegena AoCTynHOW SMUCCUM YCTaHOBIIEHO Knaccamu 1 1 2, no
NpUMEHEHUIO, HO KOTOopas He AonyckaeT AOCTYN YenoBeka K nasepHOMY U3ny4eHuto, 4151 KOTOpOro YpesmepHoe
3HaueHWe npegena AOCTYNHON SMUCCUU YCTaHOBAEHO knaccaMmu 3R 1 3B cooTBETCTBEHHO Anst NMoObIX AnUTeNb-
HOCTeN sMUCCUN U ANUHLI BOMHBLI (CM. 8.2).

Mpumevaununs

1 Cm. Takke orpaHuqeHnsa cxemsl knaccudmkaumm B npunoxenue C.

2 Annapatypa knaccoB 1M n 2M moxeT umeTb Bbixog Gonblumii unu meHblvin, yem MAS gns knacca 3R B
3aBMCUMMOCTU OT ONTUHECKUX XapakKTepUCTUK.

3.23 nasepHas annapatypa knacca 4 (Class 4 laser product): [Tllobas nasepHast annapatypa, y KoTopoi
paspeluaeTca AOCTYN HYenoBeka K nasepHOMY U3NyYeHUIo ¢ 4OMYyCTUMbIM NpeaerioM usnydeHus ans knacca 3B
(cm. 8.2).

3.24 conyTcrByloLee usnydeHue (collateral radiation): Iloboe anekTpomarHUTHOE M3ny4eHue B AManaso-
He AnuH BorH oT 180 HM Ao 1 MM, UckIoYasa Na3epHoe UsnyvyeHue, reHepMpyeMoe nasepHoi annapaTypoil kak
ero pesynsrar, unm cmandeckn HeobxoauMbIM AN PYHKLUMOHUPOBaHUS Nasepa.

3.25 konnuMupoBaHHbIN Ny4ok (collimated beam): Myyok usnyyeHusi ¢ o4eHb ManeHLKUM YrrioM CXOau-
MOCTU UINN PacXoaUMOCTH.
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3.26 HenpepbIBHOE U3ny4eHue (continuous wave, CW): B HacTosilLem cTaHaapTe nasep, OyHKUMOHUPY-
IOLLMIA B HEMPEPLIBHOM peXmMe C A/IMTeNbHOCTbIO Ha BbiXode He MeHee 0,25 ¢, paccmaTpryBaeTCcs kak HenpepbIBs-
HbIli Nasep.

3.27 3apaHHbIM NyTb ny4ka (defined beam path): OnpeagenerHas yacTb 1a3epHOro nyyka B NasepHomn
annaparype.

3.28 pemoHcTpaLMnoHHas na3epHas annapartypa (demonstration laser product): Nto6asi ckoHCTpyupo-
BaHHasi v U3roTOBMNEHHas NasepHas annapaTtypa, NnpeaHasHavyeHHas uimn ncnosnbsyemas 4nsa AeMOoHCTPaLmK,
pasBfievyeHns, peKramnpoBaHusl, Nokasa Uin Xy40XKeCTBeHHON KOMNOo3ULmK.

TepMUH «AEMOHCTpaLOHHasA NasepHas annapaTypa» He OTHOCUTCS K nasepHon annapaType, koTopas pas-
paboTtaHa 1 npegHasHayveHa Ans ApYroro NPUMEHEHs!, XOTsl OHa MOXeET BbITb UCMONb30BaHa A1 AeMOHCTPaLMm
3TUX NPUMEHEHNIA.

3.29 audbdpysHoe otpaxeHue (diffuse reflection): UsmeHeHue npocTpaHcTBEHHOrO pacnpeaeneHuns nyyka
N3y4eHUsI NOBEPXHOCTLIO UK CPeAon BO MHOMMX HanpasiieHUsIX.

CoBepLLUeHHbI paccenBaTenb paspyLuaeT BCe KOpPensLUUOoHHbIE CBSA3U MeXay Nagaowmnm U OTPaXXEHHbIM
nanydeHvem [IEV 60050 845-04-47, moandpuumnposaHo).

3.30 BcTpoeHHasn nasepHas annapartypa (embedded laser product): B HacToswem cTaHgapTe — 3T0
nasepHas annapaTtypa, KoTopast OTHOCUTCSl K 6osiee HA3KOMY Kraccy Mo CpaBHEHWIO €O cneunanbHeiM npubopom
nasepHoro obbeAnHeHWs], Tak Kak TEXHUYECKNE XapakKTepUCTUKM OrpaHAYMBAIOT JOCTYNHYHO SMUCCUIO.

MpumeyaHue—Jlasep, KOTOPbIA SIBNSIETCA YaCTbI0 BCTPOEHHOTO NA3epHOro annapara, HasblBaloT BCTPOEH-
HbIM la3epom.

3.31 gnuTtenbHOCTb aMUccUum (emission duration): BpemeHHast AnuTensHOCTbL UMNYbCa, NocneaoBaTesb-
HOCTWU UMK cepun MMMYbCOB UMW HeMpepbIBHOTO (hYHKLUMOHUPOBAHUS, B TEHEHNE KOTOPOI AOCTYN YenoBeka K
nasepHOMY U3NYYEHWIO OKa3blBaeTCs BO3MOXHbIM BO BpeMst (hyHKLIMOHUPOBaHUSA, TEXHUHECKOTO U CEPBUCHOTO
obcnyXmBaHNa NasepHo annapaTtypbl.

[ns ogMHOYHOro MMMNyNbca — 3TO ANUTENIbHOCTb Ha YPOBHE NOMOBUHBI IMKOBOW MOLLHOCTW Ha NepeaHem
BO3pacTatoLLieM hpoHTE UMMYbca M TOUKOW 3aAHEero cnaga usnydeHus Ha ero xsocte. [ins nocneaosaTensHOCTU
UMMYbCOB (MW rpYNMbl NOCeAoBaTENbHOCTA UMMYSIbCOB) — 3TO ASIMTENBHOCTb MEXAY TOYKOW NOSIOBUHDBI NUKO-
BOW MOLLHOCTW NEPBOro UMMynbca U TOUKOW NMOMNOBUHbBI MMKOBOW MOLLHOCTU NOciieHero MMnynsLea.

3.32 oTknoHeHHOe NazepHoe usny4eHue (errant laser radiation): llazepHoe uanyyeHue, Kotopoe oTKO-
HsIeTCA OT 3a4aHHOro Ny T NyYKa.

Takoe 13nyveHune NCMbITEIBAET HeXenaTesbHble OTPaXeHUA OT KOMMOHEHTOB Ha MyTU Ny4Ka U OTKITOHEHKe
N3NyYeHUs B pesynbTaTe NoBpeXaeHUs 3NeMEHTOB.

3.33 anuTenbHoCTL 3Kcno3uLUK (exposure duration): AnuTenbHOCTL UMMYNbCA UMK CEPUM, UNK Nocedo-
BaTESIbHOCTU MMMYMLCOB, UM HENPEPLIBHOW 3MUCCUM Na3ePHOro U3Ny4eHus Npu nonagaHun Ha TeNo YenoBeka.

Ons nocnegoBaTenbHOCTU UMY ECOB — 3TO ANIMTENbHOCTL MEXAY TOUKOM MOSIOBUHBI NMMKOBOWM MOLLHOCTM
MepBOro MMMyNbCa U TOUKON MONOBUHBI MUKOBOW MOLLHOCTW NOcneaHEero MMmnynbca.

3.34 HabnrogeHWe NnpoTshkeHHOro UcTovHUKa (extended source viewing): Ycrnosus HabnogeHust Buan-
MOro UCTOUHMKA Ha paccTosiHUM He MeHee 100 MM npu yrne cTsaruBaHus ans rnasa 6onbsLwe, Yem MUHUMaIbHbINA
YrNoBoW pa3Mmep (min)-

B cnyyae AByXx NpoTsPKEHHbIX UCTOYHUKOB B HACTOSALLEM CTaHdapTe paccMaTpuBaeTcsl TepMuyeckas onac-
HOCTb MOPaXKEeHUs CETYATKM rNas: MPOMEXYTOHHbIA UCTOUHUK U BOSLLLION UCTOUHVK. VX MCTIONb3YIOT, YTOGhI pasnu-
yaTb M0 YrI0BOMY pa3Mepy BUAVMOro UCTOYHMKA Ol B TPOMEXKYTKE OT Oyin 4O Oinay (MPOMEXYTOUHbBIE NCTOUHMKM)
1 Bonee YeMm 0, (bonbLume NCTouHUKK). (CM. Takke nyHKT 3.80.)

Mpumepom siensieTcst HabntogeHue AnddysHbIX NasepHbIX UCTOMHUKOB, ANMdY3HBLIX OTPaXKEHWIA 1 MaTpUL
nasepHbIX ANOA0B.

3.35 6e3onacHocTb Npu HeucnpasHocTU (fail safe): KoHCTpykumWs, Npy KOTOPOI HencnpaBHOCTL y3na He
yBeNM4MBaET OMacHOCTb.

B pexxume HencnpaBHOCTM cUCTEMa CTAHOBUTCS HepaboTaroLwel unu 6esonacHol.

3.36 3awMTHan 6nokupoBKa Npu HeucnpaBHocTHU (fail safe safety interlock): Brioknposka, koTopas B
pexume HeucnpaBHOCTW NPOAOMKAET BbINOMHATL CBOIO OYHKLMIO, T. . 06s13aTeNIbHO NepeBoaunT flasep B Nonoxe-
HUe «BbIKITIOYEHO» NPU OTKPbIBAHWM LUAPHUPHOTO KOXYXa UK nepeq yaaneHmemM cCbeMHOro KoXyxa 1 yaepxuiea-
eT ero B 3TOM COCTOSIHUW A0 TeX Nop, noka WapHWPHbIA KOXYX He ByaeT 3aKkpbIT UM CbeMHbIN KOXYX He ByaeT
YCTaHOBMEH Ha MeCTO.
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3.37 pocTtyn yenoBeka (human access):

a) BO3MOXHOCTb 06nyyeHuUs Tena YenoBeka onacHbIM fla3epHbIM U3NyYeHneMm, UcnyckaemMbiM nasepHo
annapaTypoWw, T.e. Usny4yeHue MoXeT 060MTH 3aLLUTHBIA KOXKYX, UK

b) BO3MOXHOCTL LMNUHAPUYECKOro 30HANPOBaHUA ¢ anaMeTpoM nydka 100 Mm 1 anuHoi 100 MM npesbl-
LeHWe YPOBHA U3nydyeHns knacca 3B v Huxe, unu

C) BO3MOXXHOCTb 0BnyYeHus pyku Unu npeannedbs YesioBeka uanydeHvem, npessiwarowmnm yposeHs MAS
knacca 3B,

d) Takke ANA YpOBHS M3SyYeHUs, NpeBbILlatoLLero skBUBaneHTHoe uanydeHune knacca 3B unu knacca 4,
BO3MOXHOCTb J1l0601 YacTy YenoBeYeCKoro Tefna BCTPETUTL OnacHoe NnasepHoe U3nyveHne, HernocpeacTBeHHO
OTPaXKeHHOEe 3NEMEHTOM MOBEPXHOCTW BHYTPEHHEN KOHCTPYKLMM annapaTypbl Yepes ntoboe oTKpbIToe 0TBEpCTUE B
3aLLUMTHOM KOXYXe.

MpwumeyaHune— [Ina nasepHoi annapaTypbl C NPUHATEIMU MEPaMN UCKMIOHYEHUA AOCTYNa Heo6xoanmo
YUMTBIBATb M3MyYeHWe OT BHYTPEHHEN WU BHELWHeW CTOPOH 3alMTHOrO KOXyxa Npu onpeaeneHnn JOCTyna YenoBeka.
JocTyn YenoBeka K BHYTPEHHUM YacTAM KOPMyca MOXeT GbiTb MCKNIOYEH TEXHUHECKUMU CPEACTBAMU KOHTPONS, TakKuMK
KaK aBTOMaTU4eCKue CUCTEMbl OBHapyxXeHus.

3.38 uHTerpanbHas aHepreTuyeckas apkocTb [k-m~2cp~! (integrated radiance): UHTerpan aHepreTu-
YyecKo/ SIPKOCTU 3a AaHHY0 ANUTENLHOCTL 3KCMO3ULIMK, BhipaXXaeMblil Kak SHEPrua U3nyv4eHns Ha eauHuLy
rnnoLiaam noBepxXHOCTH U3MYYEHUA U Ha eANHULY TENECHOro yrna 3MUCCUN.

3.39 HabniogeHue B nyuyke (irradiance): Bece ycnosus HabniogeHus, Koraa rnas nogsepraeTca Bo3aew-
CTBWIO MPSIMOTO UMW 3epKarnbHO OTPaXKEHHOro Na3epHOro U3NyveHus, KpoMe cnyyvaes HabnogeHus, Hanpumep
Avchdpy3HOro oTpaKeH s,

3.40 aHepreTMyeckas ocBewWeHHOCTb E, BT-M~2 (intrabeam viewing): OTHOLWIEHNE NOTOKA U3NYYeHUs,
nagaroLLero Ha YacTb MOBEPXHOCTHU, K NNOLLAAW STON YacTW NOBEPXHOCTU:

E=92.

3.41 nasep (laser): [Tlo6ow npubop, KOTOPLIA MOXET co3AaBaTh UMW YCUNUBATE SNEKTPOMArHUTHoe Uanyde-
HWe B gvanasoHe AvH BorH oT 180 Hm Ao 1 Mm, rasHeIM 06pa3oM, Bnarogaps npoueccy yNpasnsieMoi BbIHYX-
[eHHOM SMNUCCUN.

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

3.42 koHTponupyemas nasepHasi 3oHa (laser controlled area): Mnowage, BHYTPWU KOTOPOI pacxoau-
MOCTb U aKTVBHOCTb SIBSIOTCA NPEAMETOM KOHTPONA U HabnioaeHWa ANna BO3MOXHOW 3aLLMTbl OT ONacHOro Uany-
YeHus.

3.43 ncrouHuk nasepHou aHepruum (laser energy source): flio6oe yCcTporicTBO, UCMONb3yeMOoe COBMECTHO
C nasepom, UTobbl BOCNPOU3BOANTE 3HEPIUI0 NPU BO3BYKAEHUN 3N1EKTPOHOB, NOHOB UMM MOSEKYI.

OCHOBHbIE UCTOUHUKY 3HEPTUM, TaKUe Kak UICTOYHUKW 3NeKTPoNUTaHnA nnn 6atapeikv He paccMaTpuBaloTcst
KaK UCTOYHMWKM NIa3epHOW SHepruu.

3.44 30oHa nasepHo# onacHocTu (laser hazard area): CM. HOMWHanNbHas onacHas Ans rnas 3oHa
(NyHKT 3.61).

3.45 nazepHan annapartypa (laser product): Nlto6as annapaTtypa unu coeguHeHne KOMMOHEHTOB, KOTOpLIe
COCTaBNSIIOT, CO3AAI0T UMK NPUBOASIT K CO34aHUI0 Nlaszepa Unu nNasepHon CUCTEMBbI.

3.46 naszepHoe usny4veHue (laser radiation): Bce anekTpomarHuTHoe nsny4veHue, Ucnyckaemoe riasepHou
annapartypoii B gvanasoHe AnuH BofH ot 180 HM 4o 1 MM, KoTopoe BbipabaTbiBaeTCs Kak pe3ynbTaT BbIHYKAEHHO-
ro ucnyckaHms.

3.47 oTBeTCTBEHHbIN 3a Na3epHylo 6e3onacHocTb (laser safety officer): Nluuo, kKomneTeHTHOE B BOMpO-
cax OLEHKU 1 KOHTPOIsl flasepHOI 0NacHOCTU U OTBeYaloLLee 3a OpraH13aumnio KOHTPONS a3epHOI ONacHOCTY.

3.48 nasepHan cuctema (laser system): lNlasep B KOMBUHaLWMW C COOTBETCTBYHOLWUM UCTOUHUKOM fasep-
HOW 3Heprum ¢ AOMNONHATENbHLIMU KOMMOHEHTaMU UK 6e3 HUX.

3.49 ceeTouznyuatowmn guoa; CUL (light emitting diode, LED): NMio6oe nonynpoBoaHWKoBOE YCTPOUCTBO
C p-n Nepexodom, KoTopoe MOXeT BbipabaTbiBaTb 31eKTPOMArHUTHOE U3NyYeHUe nsnyvaTensHoN pekoMbuHaumel
B NOSYNPOBOAHMKE B Anana3oHe AvH BoSiH OT 180 HM 4o 1 Mm.

(OnTuyeckoe unsnyuyeHve BolpabaTbiBaeTCA rnaBHLIM 06pa3oM B NpoLecce CNOHTaHHON IMUCCUU, XOTS
MOXET UMETb MECTO BbIHYXXAEHHas SM1uccus.)
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3.50 npeAenbHbIA yron npueMa Npu oLleHUBaHUU POTOXMMUYECKON ONACHOCTU ANsi CETHATKU Yy,
(limiting angle of acceptance for evaluating retinal photochemical hazards): MNpwn pacyeTe peTUHaNLHON OTOXUMM-
Yeckol onacHOCTW onpeaenstoT npeaensHbI sMepaeMblid yron Npuema y,p,. Yron y,, MMeeT oTHoleHve K agarn-
Tauum rnasa v He 3aBUCUT OT YITIOBOro pasMmepa BUAUMMOro UCToUHUKa. Ecrnv yrnosoii pasmep BUAMMOrO UCTOY-
Huka Gonblle, Yem onpeaensemMbli NpeaenbHbli yron npuema Yy, TO Yron nprema y orpaHuunBaeTcs Yo, U
WCTOYHUK paccMaTpuBaeTcs NonHoCcThLI0. Ecnu nsmepsiemeli yron npremMa y He MMMUTUPOBaH yKkazaHHbLIM ypOB-
HeM, TO OMacHOCTb MOXET BbITb NepeoLieHeHa.

MpumedyaHnwue— Ecnn yrnoeon pasmep BUAMMOro UCTOYHMKA MEHbLUE, YeM OnpeaeneHHbIi npeaenbHbIi
M3MepPSIEMbIN Yrorn NpuemMa, TO AeWCTBUTENbHbLIN Yron npueMa onTUManeH Ans 3MepeHusi u He MOXeT ObiTb OrpaHuUYeH,
T. €. MOXeT 6bITb UCMONB30BaH OBbIYHLIA «OTKPBITHINY Yron npuema paguomerpa.

3.51 npeAenbHbLIA yron npuemMa npu oLeHUBaHUU TENMOBOW ONAcHOCTU AN ceTYaTKU ¥y, (limiting
angle of acceptance for evaluating thermal hazards): MakcumansHbIN YrioBow pasMmep Ans UCMoNbL3oBaHUSA B
pacueTax peTVHanbLHON TEMOBOM ONacHOCTY.

3HadeHue yrna npruema MoXeT BapbUpoBaTLCA MEXAY Oimin Y Omax [CM. 8.3, NepevncreHne d); 9.3.2, nepe-
yucneHwve b), 2))].

3.52 orpaHuuuBarollas aneptypa (limiting aperture): O6nacTb B BuMAe Kpyra, N0 KOTOPOI NpoBoasT
ycpeaHeHVe 3HepreTUYECKon OCBELLEHHOCTU U 3HEPTrEeTUYECKOR SKCMO3ULIMN.

3.53 TexHnyeckoe obcnyxuBaHue (maintenance): BeinonHeHWe perynmpoBoK U METOANK, OTOBOPEHHbIX
B MHbopMaLMmn Ans NOTpedbUTENS N3roTOBUTENEM fasepHOV annapaTypbl, KOTOpbIe AOMMKEH BbIMNONHATL NoTpebu-
Tenb ANns obecnevyeHns ycTaHOBNEHHbIX XapakKTepuUCTUK annaparypsl.

B 310 noHsiTve He BktovaeTcst PyHKLMOHNPOBAHWE UM CepBUCHOE 00CyXBaHWE.

3.54 MakcUMarbHbIX YIIIOBOW pa3Mep O,.x (Mmaximum angular subtense | max): 3Ha4veHue yrnoeoro
pasmepa BUAMMOro UCTOUHNKKA, cBbllle kKoToporo MAD v MAS3 He 3aBUCAT OT pazMepa UCTOYHMKA.

MpumevaHune—om = 100 mpag.

3.55 MakcuMarnbHas MHTEHCUBHOCTb (maximum output): MakcumansHas MOLLHOCTb U3MyYeHUs Unu, rae
3TO NPUMEHUMO, MaKCUMasbHas 3HEPTUS U3NYYEHNs B UMNYNbCe NOSHOMo AOCTYMHOrO NasepHOro U3nyyeHus,
C03aBaeMoro JlasepHoii annapaTypoii B Jlo6om HanpaeneHuM BO BCeM AnanasoHe BO3MOXHOCTEN (OYHKLMOHUPO-
BaHUs1 B Nto6O MOMEHT NOCe U3roTOBMEHMSI.

MpurvMmedyaHue— MakcumanbHas MHTEHCUBHOCTb — MaKCMMaribHast JOCTYNHAsA SMUCCUS, KOTOpasi UCMOSb-
3yeTcs AN onpedeneHus knacca nasepHon annaparypbl. Tak kak onpegeneHue JOCTYMHON SMUCCUMM BKIIOYAET, Hapsaay
C APYrMMM YCIOBUSAIMU, YCNOBUA €AUHUYHON HEUCNIPABHOCTU (CM. 9.2), TO MaKCUMarbHasi UHTEHCUBHOCTb MOXET MPEBbI-
WwaTbh HanBonbLlWKii BbIXOA annapaTtypbl B TEUYEHUE HOPMAMNbHOMO (hyHKLMOHUPOBAHUS.

3.56 MakcuManbHO gonycTuman akcnosuuusa; MO (maximum permissible exposure, MPE): YpoBeHb
nasepHoro obnyveHuns, 40 KOTOPOro NpU HOpMaribHbIX YCIOBUSIX MOXeT 0bnyunTbes nepcoHan 6e3 BpeaHbIx
nocrneacTBui.

MAS npeactaenseT coboit MakcUMarbHbIA YpoBeHb 0briydeHust, KOTOpOMY MOXHO noABepraTh rfasa unu
KoXy 63 BO3HUKaOLWUX Cpasy Unu Yepes AnuTernbHbI NPOMEXYTOK BpeMeHU NoBpexXaeHW U KOTOPbINA CBsi3aH ¢
ANUHOW BONHBI N3NYYEHUs, ANUTENbHOCTBIO UMIMYMbCA UMW ANUTENBHOCTBLIO 3KCNO3ULUUKU, 0COBEHHOCTAMY Noa-
BepraeMow onacHOCTU TKaHW, a Takxke AN BUAUMOro Ui 6nmxHero nHdpakpacHoro Usny4eHus B gvanasoHe
AnuH BonH ot 400 ao 1400 HM — ¢ pasmepoM nsobpaxkeHus Ha ceTyaTke. YpOBHU MakCUManbHO A0NyCTUMON
AKCNO3ULUKU (NPpY COBPEMEHHOM YPOBHE 3HAHWUIA) NPUBEAEHbI B MPUMOXEHUN A.

3.57 meauuUHcKan NasepHan annapartypa (medical laser product): Nio6as nazepHas annaparypa, pas-
paboTaHHas, W3roToBNEHHaA WU UCNOMb3yemasl B Lensix BO3AEWCTBUS HA YEOBEYECKUIN OpraHusm npu
AnarHocTuKe, XMpyprumn Unu TepanesTudeckoro nasepHoro obnydeHust nobol 4acTu Tena Yenoseka.

3.58 MUHUManNbHBLIN YTNOBOKW pa3mep o, (minimum angular subtense | min): 3HavyeHue yrnosoro pas-
Mepa BUAUMOro UCTOYHUKA, CBbILLE KOTOPOro UCTOYHUK cuUTaeTcs NpoTskeHHbIM. MAD 1 MAS He 3aBUCAT oT
pasMepa UCTOYHWKA C YTNOBbLIM Pa3MepPOM MEHbLLE, YEM Oyin-

MpumevwaHune-oy,=1,5wvpaa.

3.59 cuHxpoHusauua mopg (mode-locking): MocTOsIHHLIA MEXaHW3M UMW ABNEHUE B fla3epHOM pe3oHaTope,
cosgaloLume nocneaoBaTenNbHOCTb O4YeHb KOPOTKUX (CyBHaHOCEKYHAHBLIX) UMNYSIbCOB.

X0oTA 37O AABNEHUE Bbl3bIBAaeTCA NpeaHaMepeHHO, OHO Takke MOXET NPOUCXOAUTb CNOHTAHHO Kak « CAMOCUH-
XpoHuU3auua moar. MonyvyaemMsle NUKOBLIE MOLLHOCTU MOTYT 3HAUUTENBHO NPEBLILLATL CPeaHION MOLLHOCTb.
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3.60 Hanbonee onacHoe nonoxeHue (most restrictive position): MNonoxeHwe B Nyuke, B KOTOPOM OTHO-
WeHWe ocTynHoM amuccum K NAS — MakcumansHoe.

Mpwumeyanwue— floctynHaa amucens u N3 MoryT 3aBuceTb OT MECTA U3NYHEHUSA MO OTHOLLIEHUIO K MONHOMY
pasmepy nyuka.

3.61 HoMMHanbLHan onacHan Ana rnas 3oHa; HOIM3 (nominal ocular hazard area NOHA): 3oHa, BHyTpU
KOTOPOW 3HepreTUyeckasi OCBELLEHHOCTb UIW SHepreTMyeckasl aKCrnosuLus NpesbIWaeT npearnonaraemoe sHave-
HWe MakcumarbHo AornycTuMol akcnosuuum (MAJ), yunTeiBast BOSMOXHOCTL CRy4aiHOro U3MeHeHUs1 Hanpaene-
HWA fIa3epHOro Nyyka.

Ecnu HOI'3 npegycmaTpuBaeT BO3MOXHOCTb HabrogeHusi Yepes ontuieckue Nnpubopbl, To oHa HasbiBaeTcs
«paclumpeHHoi HOI 3».

3.62 HoMuHanbLHOe onacHoe AnA rnas paccrosaHue; HOMP (nominal ocular hazard distance NOHD):
PaccrosiHve OT BbIXO4HOW anepTypbl, HA KOTOPOM 3HepreTUdeckasi OCBELLEHHOCTb WU SHepreTuyeckas aKkcnoau-
uusl pasHa npegnonaraemomy 3HadyeHuo MAD.

Ecnu HOI'P npegycmatpvBaeT BO3MOXHOCTb HabntogeHus Yepes ontudeckue Nnpubopskl, To OHO HasbIBaeTcs
«pacwmpeHHbim HOIMP (PHOIP)».

3.63 chyHKLUMOoHUpoBaHue (operation): XapakTepucTuka rasepHoi annapaTtypbl B NOSIHOM AvanasoHe ero
cbyHKUMOHNPOBAHNSA.

B 370 noHATME He BKNtouaeTcs TeXHUYeckoe v cepBucHoe obenykusaHue.

3.64 npenen doToxumuyeckon onacHocTu (photochemical hazard limit): MA3 wnu NA3, koTopble 6binu
nonyyeHbl Ans 3aLMTbl NepcoHana npoTus oToXUMUYECcKUX 3 deKToB.

B ynsrpadmonetoBom gnanasoHe npeaen GoTOXUMUYECKON ONacHOCTU 3alLMLLaeT NPoTUB 3TMX adycekToB
pOroBULly 1 XpycTanuk, B TO BpeMsl kak npegen choTOXMMUYECKO ONacHOCTU A4NA ceTYaTKW, onpeAeneHHbIi B
AvanasoHe AnuH sBorH oT 400 Ao 600 HM, 3aLLMLLaeT OT NOBPEXAEHUS IKCMO3ULUMEN N3MyYeHUs ceT4aTky.

3.65 3awuTHOE orpaxaeHue (protective enclosure): dusnueckue cpeactesa AnNa 3awWnThl YeNOBEKA OT
9KCMO3ULIMK NTa3epHOro U3nyyeHus B criyyasix, korga AocTyn Heobxoanm ans MoHTaxa o6opyaoBaHus.

3.66 3awmnTHBIA KOoXyX (protective housing): Te yacTu nasepHon annapatypbl (BKNKOYasa annaparypy,
cofiepxallyto BCTPOEHHbIE Nasepbl), KOTopble CKOHCTPYMPOBaHbI AN NpeAoTBpaLLeHna 4oCTyna YeroBeka K fa-
3epHOMY ManyYeHuto, npeanucanHoro MNA3 (06bI4HO yCTaHaBNIMBAETCS UTOTOBUTENEM).

3.67 anuTtenbHOCTb UMNYynbcea (pulse duration): MpupalueHue BpemeHu, UaMmepeHHoe MeXay ToYKamu,
COOTBETCTBYHOLLMMM NONOBYHE NMKOBOW MOLLHOCTU B HAYane v B KOHLE MMNynbea.

3.68 uMnynbcHbIA na3sep (pulsed laser): Nasep, kKOTOpbI reHepupyeT aHepruio B BUae ogHOro MMnysbca
W1 ocneaoBaTebHOCTU UMY LCOB.

OnvTensHOCTb UMMYybca MeHbLUe, Yyem 0,25 c.

3.69 aHepreTuueckas apkocTb L, BT-m~2-cp~! (radiance): Bennuunna, seiuncnsiemas no copmyne:

L=_—9 .
dA-cos6-dQ
roe d® — noToK U3NYyYeHWs, NepeHOCUMBbIA SNeMeHTapHbIM MyYKOM, MPOXOASLLMM Yepes JaHHY TOYKY U pac-
NpocTpaHsoLWLMMECs B TENECHOM yrie df, cogepXalleM AaHHoe HanpasfeHne;
dA — nnolladb aneMeHTa Mydka, cogepkallero 4aHHY TOUKY;
6 — yron mexay HopMasnbto K 31eMeHTY U HanpaBfieHWeM nyydka.
[IEV 60050 — 845-01-34, mogudpuunposaHo].
3.70 aHeprus uany4veHua Q, Ix (radiant energy): MHTerpan no BpemMeHn oT NoToka manyyeHusa & aa
AaHHYI0 ANNTenNbHOCTb At:

Q= [@dt

At

[IEV 60050 — 845-01-27]
3.71 aHepreTuyeckan akcnosuuma H, [x-m~2 (radiant exposure): B Touke Ha NOBEPXHOCTU BHEPr1s U3Ny-
YeHus1, NagaroLLero Ha YacTb NOBEPXHOCTU, AeNeHHas Ha NioLlafb YacTu 3TON MOBEPXHOCTU.

_dQ _
H =99 = Edt

[IEV 60050 — 845-01-42]
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3.72 MOLWHOCTb U3Ny4eHus, NOoTok usnyyeHus ®, P, Bt (radiant power radiant flux): MowHocTb aMuc-
cun, ucryckaemasl, nepegasaemasi Unv NpMHMMaemasi B BUae U3nyyveHusl.

=9

dt

[IEV 60050 — 845-01-24]

3.73 koacpcpuumeHT oTpaxeHus p (reflectance): OTHoOLLIEHNE MOLLIHOCTM OTPAXXEHHOIO U3NYYEHUS K MOLLL-
HOCTW NafatoLLLero U3nyyeHunst Npu 3agaHHbIX YCII0BUSIX.

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

3.74 coeguHuTeNnb AUCTaHUUOHHOM GrokupoBku (remote interlock connector): CoeauHuTens, KOTOPbIA
Mo3BONSIET NOACOSANHSTL BHELIHWE OpraHbl YrpaBrieHusl, pacnonoXeHHble BAany oT ApYrX y3nos nasepHoi
annapatypbl (CM. 4.4).

3.75 3awmTHan 6nokupoBka (safety interlock): ABTomaTuueckoe yCTpoNCTBO, CBA3AHHOE C 3alUTHLIM
KOXKyXOM flasepHoli annapaTypbl 1 criyxallee Ans npegoTBpalleHns 4oCTyna Yenoseka K nasepHoMy U3nyYeHno
nasepHoit annapatypsl knaccoe 3R, 3B nnu 4, ecnu vactb koXxyxa AeMOHTUpOBaHa, OTKpbITa UNW yaaneHa
(cm. 4.3).

3.76 ckaHUpyloLee NasepHoe Usny4eHue (scanning laser radiation): JlazepHoe nsnyyeHve, umeroLee
N3MEHSIIOLLMECSI BO BPEMEHW HarpaB/ieHWe, HavarbHyo TOUKY U KapTUHY pacripegeneHus, OTHOCUTENbHO Herog-
BUXXHOW cUCTEMbI KOOPAWHAT.

3.77 cepBUcHOe ob6cnyxuBaHue (service): BoinonHeHne onucaHHbIX B UHCTPYKLMSIX U3rOTOBUTENS NO cep-
BUCHOMY OBCRy>XMBaHMWIO NpoLieayp WNn peryimpoBok, KOTopble MOryT BMMSATL Ha Kakoi-nnbo acnekt paboThbl
annaparypbl.

B 370 noHsATME He BKNtoYaeTCs hYHKLMOHMPOBaHWE UKW TeXHUYeCcKoe obcnyxueaHme.

3.78 naHenb cepBUCHOro o6cnyxuBaHuUA (service panel): MNaHenb gocTyna K 1asepHOMY U3NyYeHUIo,
KOoTOpasi CHUMaeTCsi U CABUraeTCs Npu CePBUCHOM OBCNYXUBAHUN.

3.79 ycnoBue egMHUYHOMU HeUcnpaBHOCTH (single fault condition): Nio6as eagnHUYHas HeucnpaBHOCTb,
KOoTopasi MOXET MOBMWSATL Ha annapaTtypy, 1 NpsiMoe NocrneacTBUe 3TOoN HEeUCNpPaBHOCTY.

3.80 manbIi uctouHUk (small source): ICTOMHUK C YII1I0BbIM pa3MepoM o He 6oriee MUHUMANbLHOTO Yriio-
BOrO pasmepa .-

3.81 saepkanbHoe oTpaxeHue (specular reflection): OTpaxeHne 0T NOBEPXHOCTU, KOTOPOE MOXKHO CUUTaTh
My4KkoMm (cM. NyHKT 3.11), BKNtoYas OTpaXkeHWs OT 3epKarbHOMN MOBEPXHOCTH.

MpwnmeyaHn e — [JaHHoe onpegeneHne MMeeT B BuAy NPU3HAHME HANU4MA OTPaXalowen NOBEPXHOCTU, Takon
Kak napabonuyeckuin pedrekTop, YMeHbLIAIoWMi ONacHOCTb NajaloLero U3ny4eHns unu, nNo KpavHen mepe, ocTas-
naowun ee 6e3 N3MeHeHus1.

3.82 npepen TennoBo# onacHocTH (thermal hazard limit): MAS wnn NA3, koTopble 6biK ycTaHOBMNEHDI
AN 3aLLmMThbl NepcoHana NpoTUB TeroBbIX 3¢hdpeKToB kak NPOTUBONOCTaBREHWE (HOTOXMMUYECKOTO NOBPEXAEHMS.

3.83 BpemeHHas 6a3a (time base): InuTensHOCTL 3MUCCUN, KOTOPYHO UCMONB3YIOT ANa knaccudukaumm
nasepHoi annapaTypsl [cM. 8.3, nepeuucrieHue e)].

3.84 unctpymeHT (tool): OTBepTKa, MOHETA UK ApYrol NpeaMeT, KOTOPbI MOXHO UCTONb30BaTh Npu pabo-
Te C BUHTaMU UNu ApyrumMu nogobHbIMKU CpeacTBaMM KpenseHus.

3.85 koachcbuumeHT nponyckaHus T (transmittance): OTHoWeHWe NoToka npoLueAero Usny4eHus K no-
TOKY NagaroLLero U3nyyeHns npu 3agaHHbIX YCroBUsIX.

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

3.86 onTuyeckasn NNOTHOCTDL (MNOTHOCTL Nponyckanus) D [transmittance (optical) density]: OecaTuu-
HbIlA fTorapudM BENMUUYUHLI, 06paTHON KO3 PULIMEHTY NPONYCKaHWUA T.

D=-IgT
[IEV 60050 — 845-04-66]
3.87 Buaumoe usnyuerue (cBet) [visible radiation (light)]: OnTuyeckoe nsnyqeHune, KOTopoe MOXeT Heroc-

peACTBEHHO BbI3BaTh 3pUTeNbHOE OLLYLLIEHNE.
[IEV 60050 — 845-01-03]
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MpwumeuyaHune— B HacTosiwem ctaHgapTe T1ak 0603HA4aeTCA 3NEeKTPOMarHMTHOE U3nyveHne B ananasoHe
anvH BonH ot 400 ao 700 Hm.

3.88 3arotoBka (workpiece): O6bekT, NpeaHasHaqYeHHbIV 4nst 06paboTky asepHbIM U3NydYeHneM.

4 TexHUYeCKNE XapaKTePUCTUKU

4.1 O6wue 3ameyaHus

[ns nasepHoit annapaTypbl He0BXoAMMbI 3apaHee NpeayCcMOTpEHHbIE Mepbl 6e30MacHOCT U, 3aBUCsILLIME OT
Knacca, K KoTOpPOMY OHW OTHeceHbI narotosmTenemM. TpebosaHua Ans aToro npueegeHsl B 4.2—4.12. Narotosu-
Tenb, 0b6ecnevnBatoLLMii NepcoHasbHy OTBETCTBEHHOCTL 3a KaccuduKkaLyio nasepHoi annapaTypsl U nasep-
HbIX CUCTEM, JOSDKEH HAYYUTHCA NPUCBOEHMIO YPOBHS, YeMy crnocobCTByeT NOSIHOE MOHUMaHWEe UMK CXeMbI Knac-
cndpmkaumn.

Moaudukaums

Ecnu ocyliecTensiemMble nameHeHUs paHee knaccuuLMpoBaHHON NasepHO annapaTypbl BUSIOT HA KaKoi-
nm6o acnekT paboTsl annapaTypbl UK Ha BeINOSTHAEMbIE e dyHKLMM B Npeaenax obnacTv npMeHeHUst HacTost-
Lero cTaHgapTa, TO L0 UK OpraHM3aLns, OCYLLECTBSOLME TaKNEe U3BMEHEHUS, HECYT OTBETCTBEHHOCTD 3a
npoBedeHne NoBTOPHOI KnaccudmkaLmmn U nsMeHeHWe MapKMPOBKX Na3epHO annapaTyphbl.

4.2 3alUTHbIA KOXYX
4.2.1 O6Wwme nonoxeHun

Irobas nasepHas annapaTypa A0MKHA UMEeTb 3aLUMTHbINA KOXYX, KOTOpbIA, Byay4n ycTaHOBNEHHbLIM B onpe-
AeneHHOM MecTe, NpeAoTBpaLLaroT AOCTYN YenoBeKa K nasepHOMY U3NyYeHUIO (BKIOHYaA OTKIOHEHHOE flazepHoe
nsnydeHue), N3 ana knacca 1, 3a UckNo4eHNeM, Korga AOCTYM YenoBeka ABMAeTCA HeobXxoauMbIM 4ns BbINOM-
HeHWs OYHKLMOHNPOBaHKSA annapaTtypbl.

Koraa knaccudukaums nasepHoi annapatypbl 6a3vpyeTtcs Ha npegoTepalleHnn 4oCTyna YesoBeka K ypos-
HIO 3HEpru, 3KBMBaNeHTHON knaccy 4 (Hanpumep, 4N NpoLecca nasepHol MeXaHUKK), 3aLLMTHBIA KOXyX AOM-
YKeH NpOTUBOCTOATL 060CHOBAHHO NPOrHO3UPYEMbIM YCIOBUAM e AUHUYHOIK HencrpaBHocTy (cM. 9.1) 6e3 BMeLwa-
TenscTBa Yenoseka. Ecnv pasMepbl 3aLUMTHOTO KOXKYyXa MO3BOMSIOT BOUTY HYENOBEKY, TO MPUMEHSOT TpeboBaHWS
4.12.

Mpu TexHN4Yeckom 0b6CnNyXMBaHUM NasepHol annapatypsbl knaccos 1, 1M, 2, 2M unu 3R He gonmkHo GbITb
BO3MOXHOCTU AOCTYMNa YenoBeKa K ypoBHsIM Nla3epHOro usnyyeHust knacca 3B unu knacca 4. MNpu TexHn4eckom
obcnyxusaHun nasepHoii annapaTypbl knacca 3B He OMKHO 6bITb BO3MOXHOCTU A0CTYNA YenoBeka K ypOBHAM
nasepHoro usny4veHus knacca 4.

4.2.2 CepBUCHOe 06CnyXuBaHue

3akpenneHwe niobbIx YacTei Kopryca Unm Koxyxa JiasepHol annaparypbl (BkoYas BCTPOEHHYIO Nla3epHyto
annapartypy), KOTOpble Npy CEPBUCHOM 0BCITY>XXMBAHWN MOTYT CHUMATLCS, OTKpbIBasA AOCTYM K STa3epHOMY ManyJe-
Huto, Npesbiwatolwemy MA3, u koTopble He UMetoT BroKUpPoBKY (cM. 4.3), TakuM 06pa3oM, YToGbI AN UX CHATUS
Unn cMmeLLeHna TpeboBanock NpUMeHeHUe UHCTPYMEHTA UIM UHCTPYMEHTOB.

4.2.3 CveMHan nasepHasi cuctemMa

Ecnu nasepHasi cuctema MoXeT ObiTb BbIHyTa U3 3aLLUTHOIO KOXYXa WU orpaxaeHust u pabotatb 6e3
MoaudvKaumn, To nasepHas cucTema AoshkHa yAoBeTBOpsATe TPeGoBaHUAM U3roTOBUTENSI corflacHo pasaenos 4
N 5, B COOTBETCTBUM C €€ KNacCoMm.

4.3 NaHenu poctyna U 3aWUTHbIE 6NOKMPOBKU

4.3.1 NaHenu gocTyna 3almUTHBIX KOXYXOB A0MKHbI 6bITb 060pyAoBaHbI 3aLLUTHON BNOKUPOBKOI NpU cne-
AYIOLLMX YCIOoBUSIX:

a) NaHenb 4OCTYyMNa CHUMaeTCs UNW cABUraeTesl B NpoLiecce TeXHUYECKOro o6CnyXnBaHusa unu pyHKUMOHU-
POBaHUs U

b) npv nepemeLLeHnM NaHenn oTKPbIBAETCS AOCTYN K YPOBHAM 1a3€PHOIo U3NyHeHns, 0603HAYEHHOTO «X»
B HWXenpuseaeHHow Tabnumue 1.
B tabnuue 1 3Hakom «x» yka3sblBaeTcsi He06X0AMMOCTb 3aLLIMTHOM GNOKUPOBKU.

1
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Tab6nuua 1— Tpe6oBaHuA K 3aWMTHOIN BNOKNpPoOBKe

Knacc .U,OCTyI'IHaH 3AMUCCUA B TeHYEeHUe nnn nocne I'IepeMeLLleHMﬂ naHenu ,qOCTyI'Ia
annaparypel 1,1M 2,2M 3R 3B 4
1, 1M — — X X X
2, 2M — — X X X
3R —_ — —_ X X
3B — — — X X
4 — — — X X

Mpu nepemelleHUN NaHenn AOMMKHA 6bITb UCKIOYEHA BO3MOXHOCTb MPOHWKAHWA B OTKPbITOE Npo-
CTPaHCTBO M3ny4veHust npesblwaroLlero MNAS ana knacca 1M nnu knacca 2M nNpy COOTBETCTBYIOLLMX ANUHAX
BOJSTH.

B Tex cnyvasix, korga TpebyeTca sawmuTHan 6nokMpoBka, OHa AoSKHA NPEensTCTBOBATL AOCTYNY K YPOBHIO
OOCTYIMHOM aMuccuu, npesbllatoLLeid npuHumaemomy MNMA3 B Tabnvue 1 B cnyyae cHATMA naHenu. Heymbiwnex-
Hbll nepesanyck BGnokMpoBKW He A0MMKeH NPUBECTU K pacnpocTpaHeHuo amnccuu, npesblwatowen MAS B
Tabnumue 1. 3T BNOKUPOBKU A0MKHbLI BbITh CornacoBaHbl ¢ TpeboBaHUAMU, MPUMEHsIEMbIMU B cTaHAapTe M3K no
6esonacHocTy annapaTypsbl (CM. knacc 1).

MpurvmedaHwue— TpeboBanua 9.1 Takke NPUMEHSIIOT K BNOKMPOBKaM, T.e. BNOKMPOBKN AOMKHbI GbiTh
6e30nacHbIMN UNMKU NIETKOCLEMHLIMU, HO HE M3BBITOYHBIMU.

4.3.2 Ecnv npeaycMoTpeH MexaHU3M HaMepeHHOro OTKIoHYeHUs1 BrIoKMPOBKU, U3roTOBUTENb AoMmkeH obec-
neynTb Hanu4ne UHCTPYKLMIA No BesonacHbiM MeTogaM paboThl. Korga cHaTas naHenb BO3BpaLleHa B CBoe Hop-
MarbHoe NonoXeHue, Anst BOCCTaHOBNEHUS (DYHKLUMOHUPOBaHWSA paHee OTKNoYeHHaa 6noknposka 4omkHa 6biTb
BHOBb BKItoYeHa. BrnokupoBka g4omkHa UMeTe MapKUPOBKY B COOTBETCTBUM ¢ TpeboBaHusmu 5.9.2. HamepeHHoe
OTKITHOHEHME BNOKUPOBKM AOMKHO CONMPOBOXAATLCS YETKUM BU3YarbHbIM UK 3BYKOBLIM CUrHAroM TPEBOTU, ECIN
nasep BKOUeH Unn baTapen KOHAEHCAaTOPOB He MOSTHOCTbLIO PaspsiKeHbl, ecriv NaHesb CHATa UK COABUHYTA.
BusyanbHble curHansl TpeBory AoKHbI ObITb XOPOLLIO BUAHbLI Yepe3 3alLUTHLIE O4KK, cneuparibHO paccuMTaHHbIe
Ha A/IMHY(bl) BOSHbI 4OCTYMHOMO fTa3epHOro U3NyYeHusl.

4.4 CoegUHUTENb OUCTAHLMOHHOMU GNTOKUPOBKHU

Tiobas nasepHas cuctema knaccoB 3B 1 4 gormkHa MMeTb coeanHUTerNb AMCTaHLMOHHOW BriokupoBku. Kor-
[a KOHTaKTbl COeANHUTENS pa3oMKHYThI, AOCTYNHOE U3nyveHue He AomkHO npeBbiwaTts M3 ana knacca 1M unu
knacca 2M.

4.5 Py4Hou nepe3anyck

Tiobas naszepHasi cucTema knacca 4 gonmkHa bbITb cHabeHa yCTPOUCTBOM pyHHOro nepesanycka, no3so-
NA0LWLMM BO306HOBNATL 3MUCCHIO U3NyYeHUs knacca 4 nocne ee npepbiBaHUA, BbI3BAHHOMO UCMOSIb30BAHUEM
coeaVHUTENS AUCTaHLMOHHONM GrIOKMPOBKM UMK OTKITIOYEHUEM UCTOYHIUKA CETEBOro 3NEeKTPONMTaHUs Ha nepuos
BpemeHu bonee 5 c.

MpumeyaHne— M3rotoBATENN MOryT BCTPamBaTb BTOPOW coeanHuTens 6nokMpoBku, koraa He Tpebyercs
GbICTPOro BKIOYEHUSI HAYana 3MMCCHK, HO Heobs3aTenbHO B annapaTtype NpUMeHaTb ABa COeaUHUTENS.

4.6 YnpaBneHue Kn4om

Tiobasa nasepHas cuctema knacco 3A, 3B 1 4 gonxHa UMeTb BCTPOEHHOE YCTPONCTBO LeHTParnbHOro
ynpaeneHus (MynsT), NPUBOAMMOE B AEACTBUE C MOMOLLLIO kKNtova. Ko gomkeH 6bITb U3BNekaeMbIM, U Korga oH
M3BMEYEH fla3epHoe N3nydYeHre He AOIMKHO BbITb AOCTYMHO.

MpumedaHune— B HacTosweM CTaHAapTe TEPMUH «KIIOY» O3HaYaeT nobble gpyrve YCTPOWCTBa KOHTPOS,
Takme Kak MarHWTHble KapTbl, KOMEMHALMKM Wwndpa, KOMNLIOTEPHLIE NAPONK U T. M.
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4.7 NpepynpexaeHue 3MUCCUN NTA3EPHOTO UINyHeHUs

4.7.1 Nio6as nasepHan cuctema knacca 3R, paboTtatowwan B AnanasoHe AnNuH BosH Hke 400 HM 1 Bhille
700 HM 1 ntobasn nasepHas cuctema knaccos 3B 1 4 AonMKHbLI yAOBNETBOPATL BCEM HIbKeNnpuBeaeHHbIM Tpebora-
HUAIM.

4.7.2 B Tex cny4asix, korga nasepHasi cuctema BKIoYeHa Unum Korga npoucxoauT 3apsig KOHAEHCATOPHbIX
6aTtapei UMNYNbLCHOTO Nasepa Unu ecnu aTu batapewn paspsbkeHbl He NOHOCTLIO, NpeaynpeXxaatoLLee YCTpon-
CTBO AOMKHO NogasaTh BU3yanbHbIN UK 3BykoBow curHan. Mpeaynpexaarowee yCTPOMNCTBO [OSMKHO BbIThb Ha-
AeXHbIM unn ayénuposaTbeca. BusyanbHbiv npegynpeavTentHbelil curHan goskeH 6biTb XOpoLwo BUAEH Yepes
3aLUMTHBIE 04K, paccHUTaHHbIE Ha ANUHY(bI) BOMHbLI NazepHoro uanydeHus. Mpubopb! BU3yanbHoi curHanusaumm
DOMXKHBI BbITb pacnonoXeHbl Tak, 4Tobbl HabnogeHne 3a HUMK He Bbio CoNpAXXEeHO € ONAacHOCTLIO 0ByYeHUs
nasepHbIM nanydveHvem eoiwe MAS ana knaccos 1M n 2M.

4.7.3 Kaxaplin onepaumnoHHbIin opraH yrnpasneHua U nasepHasa anepTypa, KOTopble MOryT HaxoaAUThCS Ha
paccToAHUU He MeHee 2 M OT YCTPOWCTBA NpeaynpexaeHna 06 nsnyveHnmn, AoMKHbl 66iTb cHabXkeHbl CBOMMMU
coBCTBEHHBIMW YCTPONCTBaMU NpeaynpexaeHns 06 uanyveHun. YCTpoicTBo NpeaynpexxaeHns 4oMmMKHO ObITs YeT-
KO BUAUMBIM WY CALILLMMBIM 19 NUL HAaXoAsLLMXCS BONW3W onepauMoHHOro opraHa ynpaeneHus Unv nasepHoi
anepTypbl.

4.7 .4 B mecTe, rae nasepHoe Uany4eHne MoXeT pacnpoCcTpaHATLCA LWNpe, YeM BbIXOAHAsA anepTypa, BU3Y-
anbHoe npeaynpeanTenbHoe YCTPONCTBO AOMKHO ACHO YKasbliBaTb BbIXOAHYIO anepTypy Uiv anepTypsbl, U3 KOTO-
pbIX MOXET pacnpoCTPaHATLCSA NasdepHoe U3nyyYeHue B cooTBeTcTBUM c4.7.1.

4.8 Bnokupatop ny4yka unu aTreHraTop

Jliobas nasepHas cuctema knaccos 3B n 4 gonxkHa 6biTb 060pyaoBaHa oaHUM unu 6onee NOCTOSIHHO
noAacoeanHeHHbIX cpeacTB (Takue Kak Brokupartop nyyka, aTTeHaTop, BelknodaTens). Bnokupartop nyvka unm
aTTeHaTop AOMKeH NpeaoTepaLlaTth, ecnvm HeobxoanMMo, AOCTYN YenoBeka K NasepHOMY U3NYYEHWIo, NPeBbILLa-
towemy MAS onsa knacca 1M unu knacca 2M.

4.9 OpraHbl ynpaBrneHusa

ToBol nasepHbIA annapaTt AOSMKEH MMEeTb OpraHbl yrnpaBreHusl, pacrorfoXeHHbIe Tak, YTobbl Npuy Ha-
CTpOIiKe U (PyHKLMOHUPOBaHNM annapaTa He MPUBOAMIIO K 3KCMO3MLMKM NTa3epHbIM U3nydeHnem ans knaccos 3R,
3B unu4.

4.10 OnTu4yeckue cucTeMbl HaGnaeHUA

ITrobble onTuyeckme cnuctembl HabogeHUsl, CMOTPOBOE OKHO UMW 3KPaH AUCTINEs, BKNOYEHHbIE B COCTaB
nasepHol annapaTypsbl, A0KHbI 0becrneunBaTe 4OCTaTOMHOE OcrabneHne nasepHOro UsnyyeHus, YtTobbl npensT-
CTBOBaTbL AOCTYMY YerioBeka K nasepHoMy nanydexuto Boiwe MNAS ansa knacca 1M. B niobom npepuiBaTtene unu
nepemMeHHOM aTTeHloaTope, BCTPOEHHOM B ONTUYEcKWe cUcTeMbl HabntodeHusl, CMOTPOBOE OKHO UMW aKpaH
Avcnnesi, 4oMKHbI NpegycMaTprBaTh cpeacTsa:

a) Ans npedoTBpaLLeHWs 4OCTyNa YenoBeka K nasepHoMy usnydeHuto soie MNAS Ans knacca 1M, korga
npepbIBaTeNb OTKPLIT UM U3MEHSIETCS ocnabneHue;

b) Anst npegoTBpaLleHus OTKpbIBaHWS NpepbIBaTeNs UMM N3MeHeHNs ocnabneHnsa aTTeHaTopa, Koraa Bos-
MOXHO 06ryyeHne nasepHelmM n3nydeHnem Boile MO ansa knacca 1M.

4.11 MpepocTopoXXHOCTL NPU CKAHUPOBAHUU

B nasepHoli annapaType, NpeaHasHauYeHHOW Ansl UCNYCKaHUSl CKaHUPYHLLLEro U3NyYeHUs 1 knaccuduumpo-
BaHHOW Ha 3TO OCHOBE, MPW OTKa3e CKaHUPYHOLLLEro yCTPONCTBA UM NPY U3MEHEHWUU CKOPOCTU UMM aMNnuTyabl
cKkaHMpoBaHUsi 0becneyrnBaeTcs HEBO3MOXHOCTbL AOCTYNA YeSoBeKa K lazepHOMY U3NydeHuto, NpeBsbiatoLemy
NA3 onsa onpegeneHHoOro Knacca, ecnv aKCrno3nums Nioaei B TeveHne BpeMeHHOro MHTepBsana mexay o6ocHo-
BaHHO NPOrHO31PYEMON 3MUCCUEN U CKAHMPOBAHWEM HEe YMeHbLLaeTcst Huxke ypoBHSA MO ans AaHHoro knacca
annapaTtypbl (CM. Takke 9.1).
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4.12 OTaenbHbIN AOCTYN

Ecnu 3aluTHBIN koXKyXx 060pyoBaH NaHesbio 4OCTYMa K lasepHOMY U3nydYeHuto, koTopas obecneunsaet
oTAenbHbIM AoCTYN, TO:

a) yCTpoicTBO AoMmkHO obecneumBaTh, 4To6bI No6oI YenoBek, HAXOAALMIACA 3a KOXKYXOM, MOr NpeaoTepa-
TWUTb PUCK BKIIOYEHUSA Na3epoB Knacca 3B nnu 4;

b) ycTpoiicTBO NpegynpeavTensHOM curHanMaaumm pacnonaratoT Tak, YTo6bl 06ecneynTb ONnoBeLLeHue nto-
60oro yernoBeka, KOTOPbLI MOXET HAXOAUTLCA BO3r1e KOXyxa, 06 M3nyyeHum nasepos knacca 3R B agnanasoHe AnvH
BOJTH Hke 400 HM 1 Bbiwe 700 Hv nnn nasepos knacca 3B unu 4 gns nioboro Yenoseka, KOTOPLIN MOXET BbITb
BHYTPU KOXYXa;

C) koraa npegycMoTpeH unu o60CHOBaHHO MPOrHO3UpyeM AOCTYN YenoBeka BHYTPb KOXyxa annaparypbl
knaccoB 1, 2 unu 3R, gomxkHa 6bITb NpegycMoTpeHa 3almTa TEXHUYECKUMU CPeaCcTBaMu OT SMUCCUN Na3epHOro
n3ny4eHusl, akBMBaneHTHoro krnaccy 3B unu knaccy 4.

MpumeuaHune— Meroas NpepoTBpaLIeHNs 4OCTYNA YeMOBEKa, KOIa NepcoHan HaxoauTCa BHYTPU KOXyXa,
MOIyT BKIIOYaTbh YyBCTBUTENDbHbIE K AABINEHUIO HAMNONbHbLIE MAThI, VIH(bpaKpaCHble AETEKTOpbI N T. A.

4.13 YcnoBus okpyxatollei cpefbl

JlasepHasi annapaTypa AofmkHa COOTBETCTBOBaTL TpeboBaHusIM BesonacHoCTW, onpeaensieMbiM HACTOALLMM
CTaHAapTOM, BCEM OXnaaeMbIM YCNoBusM paboThbl B COOTBETCTBUM C NpeAfoniaraembIM UCMoNb30BaHWEM fase-
pa. Heobxoavmo yunTbiBaTh creaytoLme daktopbl:

- KNUMaTUYecKWe ycrioBus (Hanpumep, TeMnepatypy, OTHOCUTENbHYHO BMAaXKHOCTb);

- BUbpauuio n yaap.

Ecnu nasepHas annapatypa He 6bia ocHalleHa B COOTBETCTBUW CO cTaHAapTaMu no 6e3onacHoCTH, pyko-
BOACTBYIOTCSI COOTBETCTBYOLWMUM NyHKTOM IEC 61010-1.

MpumeuyaHune— TpeGoBaHus, CBA3AHHLIE C HYBCTBUTENBHOCTLIO K ANEKTPOMArHUTHLIM ¢hakTopam, B HACTosI-
ee BPEMSI pacCMaTpuBaloTCA.

4.14 3awuTa npoTUB APYrux BpeaHbIX dhakTopos

4.14.1 HeonTU4yeckue onacHOCTU

TpeboBaHusi O COOTBETCTBYIO Ta3epHOM annaparypbl cTaHaapTam 6e30nacHOCTY AOMKHbI BLINOHATLCA B
TeuyeHue Bcero neproaa pyHKLMOHNPOBAHKS U BO3MOXKHbIE €AMHUYHbIE HEUCTIPABHOCTU ONpeaensoTCA creayto-
WUMm:

- ANEKTPUHECKUMU BHELLHUMU chakTopamu;

- 3HaUUTENBHLIMUA U3MEHEHUSIMW TeMMepaTypb;

- pacnpocTpaHeH1eM noxapa ot 060pyaoBaHUS;

- 3BYKOM U1 YNbTPasByKoMm;

- BpeHbIMY BeLLeCTBamu,;

- B3pPbIBOM.

Ecnu nasepHas annapatypa He 6bl1a ocHalleHa B COOTBETCTBIUM CO cTaHAapTamMu no 6e3onacHOCTH, PyKo-
BOACTBYHOTCS COOTBETCTBYIOLMM ryHKTOM IEC 61010-1.

MpwnmeyaHmne— Bo MHOMMX CTpaHax AeWCTBYIOT NpaBuna Mno KOHTPOMo 3a BpeAHbIMU BewecTBamu. 1o atum
Bonmpocam cregyeT obpalaTbcs B COOTBETCTBYIOWME HAaLUMOHalbHbIe areHTCTRa.

4.14.2 ConyTcTBYIOLLEE U3NTyYEeHUE

3alLUTHbIN KOXKYX flazepHolt annapaTypbl JOMMKeH 3alLMLLaTh 0T OnacHbIX hakTOpPOB CONYTCTBYHOLLEro U3-
nyyeHust (HanpumMep, yrsTpadroneToBoro, BUAMMOro, nHdpakpacHoro). OgHako, ecriv BO3MOXHO MPpeanonoXvTb,
YTO AOCTYNHOE CONYTCTBYIOLLIEE U3NyveHWe MOXeT BbITb onacHbIM, TO ANs OLIeHKU 3TO onacHOCTW € 3anacom,
MOXeT BbITb MCMofb3oBaHo 3HaveHue MAW ans nasepa.

5 MapkupoBka

5.1 O6wune nonoxeHusn

IMo6as nasepHas annapaTypa AoMmkKHa UMeTb MapKUpoBKY(M) B COOTBETCTBUM ¢ TpeBGoBaHUAMM AaHHOTO
pasgena. MapkvpoBKv A0MKHbI BbITb HaAeXHO 3aKpenieHsl, yaobounTaembl 1 XOPOLLO BUAWMbI BO BpeMst (hyHK-
LIMOHNPOBaHWSI, TEXHUYECKOTO UM CEPBUCHOTO OBGCMYXUBAHWS B COOTBETCTBUM C MX HasHaveHWeM. OHU AOIKHbI
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6bITb PACMNOIOKEHbI TAK, UTOGbI X MOXHO 6bI/10 NPOYNTATL, HE NoABepras nepcoHasn 06y4YeHunto na3epHbIM U3ny-
yeHuem Bbiwe MO Ans knacca 1. Pamku TekcTa M 0603HAYEHUS A0MKHbI GblTh UEPHBLIMUW Ha XeNToM poHe 3a
UCKNtoueHnemM knacca 1, rae KOMGUHaLMIO 3TUX LBETOB HE UCMNO/b3YIOT.

TeKcTbl MapKWPOBOK, NMPUBEAEHHble B 3TOM pasfefie, HOCAT peKoMeHAaTe NbHblli, a He 06s3aTeNbHbli

xapaktep. OHM MOTYT 6bITb 3aMEHEHbI Ha TEKCT aHaOTMYHOTO COAepXaHus.
Ecnu pasmepbl UM KOHCTPYKUUS annapaTypbl He NO3BO/SAOT HAHECTN HAa HEe MapKMPOBKY, TO OHA A0/TXKHA

6bITb BK/IlOUEHA B MH(pOPMaL U0 AN NOTPEe6GUTENss UKW HaHeceHa Ha YNakoBKy.
MpumeuaHune — [lonyckaeTcss HENocpeAcTBEHHas nevyaTb WAU rpaBUpOBKA MApKUPOBKM Ha fla3epHoii

annapartype unm naHenax.

B MmunnnmeTtpax

a or 7] r o .3 d
25 0,5 15 1,25 10,5 7 3,5 0,5
50 ) 3 2,5 21 14 7 .
Lo . 5 5 42 28 14 .
150 3 9 7,5 63 42 21 3
200 4 e Lo 84 56 28 4
400 . 24 20 168 L1 56 s
600 e 36 30 252 168 84 Lo
3HaueHua pasmepos D, >D2, D., ... u d pekoMeHAyTCA.

MpumMeuaHne 1— COOTHOLWEHNE MEXAY HAUGO/MbLUIMM PACCTOSHUEM L, C KOTOPOro MapKUPOBKY eLie MOXHO
pasMunTb, ¥ MUHUMANIbHOW NMOLLAAbLI0 MApPKMPOBKM A BbIUMCAAIOT Mo dopmyne: A = L22000 (A u L BbipaxeHbl B
KBaApaTHbIX MeTpax U MeTpax COOTBETCTBEHHO). DTy hOPMy/y NpUMeHsIoT Ans L meHee 50 M.

MpumMeuyaHne 2— 3HauyeHUs pasmMepoB — pekoMeHayemble. [Jo Tex Nnop, Noka OHU NPONOpPLMOHANbHbI,
CMMBO/ 1 KaiiMa MOryT MMeTb Nto60oit pa3Mep, KOTOpblii yaoB/feTBOpSieT pasmepy fasepHoii annapaTypsl.

PucyHok 1 — MMpeaynpexjatowas MapkupoBka. 3HaK onacHoCcTu
15



FOCT IEC 60825-1—2013

B Mmunnnmetpax

axb 9i ® foe) r MuHMaIbHas BbicoTa GykB
26 x 52 . 4 4 .
52 x 105 5 5 3,2
84 x 148 2 6 75 4
1o 2,5 . 12,5 5 ByKBbl [O/MKHbI MMETb AOCTATOYHbIN
140 x 200 2,5 1o 1o 5 pasmep, 4Tobbl ObITb YMTAEMbIMU
140 2,5 Lo 12,5 5
140 x 400 3 1o 20 6
200 3 . 12,5 5
200 x 400 3 12 20 6
250 x 400 4 15 25 .

Pasvep & pekomeHAayemblii.

MpunmeuvaHune 1— CooTHOLWEHNE MEXOY HAMOObLUMM PacCcTosHUEM L, C KOTOPOro MapKMpOoBKY eLle MOXHO
pasnMunTb, U MUHUMaIbHOM NAOLWAAbI0 MapkMpoBkM A BbluMCAAT no copmyne: A = L22000 (A n L BbipaxeHbl B
KBagpaTHbIX METpax U MeTpax COOTBETCTBEHHO). ATy hOpMysly NpUMeEHAT 418 L meHee 50 m.

MpumMmeuyaHue 2— 3HaUeHNss pa3MepoB — peKoMeHayemble. MapKMpoBKa MOXET 6biTb 06Or0 pasMepa,
HEOBXOAMMOro A1 pasMeLLeHUs TpebyeMoro TeKCTa W OKAHTOBOK. MUHMMasbHbIA pa3Mep KaXoi OKaHTOBKW MO M-
puHe A2 U A. JO/MKeH cocTaBnaTb 0,06 A/IMHBI KOPOTKOW CTOPOHbLI MapKUPOBKY.

PucyHok 2 — loscHAWas mMapkupoBka

5.2 Knaccbl 1 u 1M

Kpome cnyuaeB, yka3aHHbIX B knacce 1, kaxjasa nasepHas annapatypa knacca 140/mkHa MMeTb npukpen-
NEHHYI0 NOSAICHSIOLLYI0 MapKUPOBKY (CM. PUCYHOK . ) CO CNeayouLMM TeKCTOM:

NA3BEPHAA ATIMAPATYPA KNACCA 1
Niob6as nasepHas annapatypa knacca 1M fo/kHa MMETb MPUKPENIEHHY MOSICHSAKLWYI MapKupoBKY
(CM. pUCYHOK . ) CO cnenyloWwmnM TEKCTOM:

NNABEPHOE MU3NYYEHUNE
HE CMOTPUTE B NYYOK W HE NMPOBOAWNTE HEMOCPEACTBEHHbIX
HAB/IIOAEHNI C MOMOLULbIO ONTUYECKUX MPUBOPOB
NTABEPHAA AMNMAPATYPA KJTACCA 1M

BMeCTO BbilWENPUBEAEHHbIX MApPKNPOBOK MO PELLUEHUI0 N3TOTOBUTENA Takne e DOPMYMPOBKN MOTYT 6biTb
BHECEHbI B MUH(DOpMaL Mo A5 Nosib3oBaTess.
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Tun ontudyeckoro npubopa, KOTOPLIN MOXET NMPUBECTU K NOBbLILLIEHWIO CTEMEHU ONAaCHOCTU, MOXET ObITb
[A0MoSIHUTENbHO NpUBeAeH B ckobkax nocne cnoea «npubopel» B MapkupoBKe Ans annapaTtypbl knacca 1M. B
YacTHOCTW A1 NasepHol annapartypbl C KONAMMUPOBaHHBLIM Ny4koM 6onbLLIOro AMaMeTpa, koTopas knaccudu-
uupyeTca kak annapartypa knacca 1M, moxeT 6biTb aobasneH cnegyowmii TekeT: «(BUHOKNUA UNU
TENECKONMbI)», T. k. oHa He cooTBeTCTBYET Ycnosuto 1 (cM. pasgen 9), unu «(YBENMNMYUTENbHOE CTEKNO)»
Ans nasepHol annapartypbl, KOTopas KnaccudpuumpyeTcs Kak annapaTypa knacca 1M, T. K. OHa He COOTBETCTBYET
ycrnosuio 2 (cM. pasgen 9) (CUnbHO pacxogAaLLWUACA NY4YOK).

B kavecTBe ansrepHaTUBbI BTOpasi CTpoka MapkupoBku Ans knacca 1M, moxert 6biTb: «HE MPOBOAUTD
3KCNO3nUUIO MOSL30OBATENEN YEPES BUHOKNMN U TENECKOTNbI».

Ecnu poctynHas amuccus npesbilaeT MNAS knacca 3B, onpeaenexHoro ¢ aneptypoii gnameTpom 3,5 MM,
pasmeLLEeHHON B 3aKpbITOW TOUKe AOCTYNa YenoBeka, To AOMKHO BbITk AOMONHUTENBHOE NpeaynpexaeHue B Map-
KUpOBKe annapartypbl U UHopMaLum Anst nonNb3oBaTens:

3KCMO3nLUUA KOXN BENN3UN AMEPTYPbI MOXKET NMPUBECTU
K OXOrAm

MpwumeyaHune— lNpumeHsieTcs B ycnoBun 2 Npu ucnonb3oBanuu onpeaenenus MNAo.
5.3 Knaccbl 2 1 2M

Nio6ana naszepHas annapaTypa krnacca 2 AoMmKHa UMETb NPUKPENNEHHYI0 NpeaynpeXaatoLLyto MapkUPOBKY
(cM. pUCYHOK 1) 1 NOSICHAIOLLYI0O MapKUPOBKY (CM. PUCYHOK 2) CO CrneaytoLMM TEeKCTOM:

JIASBEPHOE U3ITYYEHWE
HE CMOTPUTE B INMYYOK
JIASEPAA AMNMAPATYPA KNACCA 2

No6as nasepHas annapatypa knacca 2M AomkHa UMeTb NpUKpPensieHHyto NpeaynpeXaatoLLyo MapKu-
POBKY (CM. PUCYHOK 1) N NOACHSIIOLLYYIO MApKUPOBKY (CM. PUCYHOK 2) CO CneayroLum TEKCTOM:

NA3EPHOE U3NYYEHUE
HE CMOTPUTE B MYYOK UNW HE HABNIKOAAMTE C NOMOLLIO
OMNTUYECKUX NPUBOPOB
NASEPAA AMNMNAPATYPA KITACCA 2M

Ons onTnyeckmx npubopoB., KOTOPbLIE MOTYT MOBLICUTL OMACHOCTbL, TPEBYETCA AONONHUTENBHOE NOACHEHUe
rnocne crnosa «npubopoBy. [JJononHUTeNbHLIMU NpeaynpexaeHusMu moryT 6biTb «(BUHOKITA UNW TENECKO-
Mbl)» onst nazepHol annapaTypbl € KONAMMUPOBAHHBIM NMYYKOM BorbLLIOrO AnameTpa, KnaccudpuumpoBaHHoi 2M,
yTO MeHbLUe yenosus 1 (cm. pazaen 9), unu «(YBENTUMHUTENBHOE CTEKNO)» ans nasepHoii annapaTypbl krnac-
ca 2M, ecnv BosgelicTBME MeHbLUE yCroBus 2 (M. pasaen 9) (CunbHO pacxogsaLmiicst myyok).

B kauecTBe anbrepHaTUBbl BTOpas CTpoKa MapKUpPOBKW ANSA annapaTtypbl knacca 2M, MOoXeT co-
aepxartb cneaytowmin TekeT: «HE MPOBOAUTL 3KCNO3NLUIO MONb3OBATENEN YEPE3 BUHOKINA U
TEJNECKOIMbI».

Ecnu goctynHas amuccmsa npesbiwaeT MO knacca 3B, onpegenexHoro ¢ anepTypoii anameTpoM 3,5 MM,
pasMeLLeHHON B 3aKpbITOM ToUKe AOCTYMa YeroBeka, To AOIMKHO bbITb AONONHUTESNBHOE NpeaynpexaeH1e B Map-
KpOBKe annapaTypbl M UHOpMaLIMK 4711 NOSNb3oBaTENS:

SKCMNO3NLINA KOXN BBITU3U ATNEPTYPLI MOXET NPUBECTU
K OXXOrAm

MpumeyaHue—TlpuMeHsieTcs B yCrnoBuu 2 npu ucnonb3osaHum onpegenenvs Mao.
5.4Knacc 3R

Ha nro6oli nasepHolt annapatype knacca 3R gomkHa 6bITs NpUkpenneHa npegynpexajaroLlast MapkupoBska
(cM. prcyHOK 1) 1 NoAICHSOLLLast MapKUpoBKa (CM. PUCYHOK 2) CO cneayoLmMm TEKCTOM:

NA3EPHOE U3NYYEHME
MU3BETAUTE NPAMOU SKCIMO3UUMNN TTIA3
JNTASEPAA AMNMAPATYPA KNACCA 3R

MpumeyaHue— Bo BTOpoit CTPOKE MAPKMPOBKM TAKKE AOMNYCKAETCA WCMONb30BaTb CreyloWmii TEKCT:
«N3BETAVTE 9KCMO3ULIMM NMYUKOM».
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5.5Knacc 3B

Ha nto6oit nasepHoii annapaType knacca 3B gomkHa 6Tk NpukpenneHa npegynpexaatoLlas MapKMpoBKa
(cM. pucyHoK 1) 1 NOAICHAIOLLLAA MapKUPOBKa (CM. PUCYHOK 2) CO CeayHoLLM TEKCTOM:

NA3EPHOE M3MYYEHVE
N3BEFAUTE SKCIO3NUNN MYYKOM
NA3EPAA AMMAPATYPA KITACCA 3B

5.6 Knacc 4

Ha nto6oit nasepHolt annapaType knacca 4 omkHa BblTb NPUKpenneHa npeaynpexgatowas MapkupoBska
(cM. prcyHoK 1) M NosicHAOLLAs MapKMpoBKa (CM. pUCYHOK 2) co criegytoLLMM TeKCTOM:

JTASEPHOE U3NYYEHUE
W3BEFAVMTE OBJTYYEHUA A3 UM KOXU NMPAMBIM UNM PACCEAHHBLIM U3NYYEHUEM
JIASEPAA AMNMNAPATYPA KITACCA 4

5.7 MapkupoBka anepTypbl

JTiobas nasepHas annapatypa knaccoB 3R, 3B 1 4 gomkHa UMeTb NPUKPenieHHY MapkupoBKy BGIM3N
Kaykaow anepTypebl, Yepea KOTOPYHO UCTyCKaeTCs nasepHoe nanydyerue Bollle MOS ans knacca 1 nnu knacca 2.
Mapkuposka(1) gormkHa(bl) coaepxaTe creaytoLLnii TekeT:

NA3EPHAA ANEPTYPA nnu
AMNEPTYPA ONA NASEPHOIO U3NYYEHUA, unu
W3BETANTE SKCMO3MLUNN — U3 STOW AMNEPTYPbI UCIYCKAETCSA
NA3SEPHOE M3NYYEHUE

5.8 BbixogHoe nsnyveHue u ctaHgapTHasa UHcdopmauua

HavmeHoBaHue 1 garta nybnvkauuu cTaHaapTa, Ha KoTopbIi knaccuduumpyeTca annaparypa, 40MKHbI
BKtOYATb MOSICHAIOLLLYIO HAANWUCh, UIM OH ACIKeH HaxoauTees BONU3n annapatypbl rae-Hubyas B Apyrom MecTe.
INiobas nasepHas annapaTypa, 3a UCcKIoYeHneM knacca 1, AoMKHa UMeTb NOACHAIOLLYH0 MapKUPOBKY (CM. pUcy-
HOK 2), coflepXaLLyto nHpopMauuio 6 MakcuManbHON MHTEHCUBHOCTU NasepHOro nany4eHus (cM. nyHkT 3.55),
ANUTenbHOCTW uMnynbca (Npy HeobxoaMMOCTH) U UCNycKaeMbIX AnUHax BonH. Ans knacca 1 v knacca 1M,
BMECTO MapKUPOBKX Ha annapaTtype, COOTBETCTBYOLLME CBEAEHUS A0NYyCKaeTCs BKToYaTh B UHopMaumy Ans
nono3oBaTtens.

5.9 MapkupoBka naHenen gocryna

5.9.1 MapkupoBka naHenen

Kaxgplil coeguHUTenNb, KaXaas naHenb 3aLllMTHOrO KOXyXa W Kaxaasi NnaHenb AoCTyna 3aLUTHOro orpax-
OEHVS1, NPU CHATUW UM CMELLLEHWUN KOTOPbLIX BO3MOXKEH [JOCTYM YeroBeKa K 1a3epHOMY U3NyYeHUIo, NpeBbiLLato-
wemy MOS ansa knacca 1, AOMKHBI UMETb MPUKPENeHHY0 MapKUPOBKY € HAAMUChIO (B Cryyae BCTPOEHHOro
nasepa knacca 1M, BMeCTO MapKnpOBKU, COOTBETCTBYHIOLLME CBeAEHUS AoNycKaeTcs BKNtoYaTb B MHopMaLnm
Ansinonb3oBaTtens):

a) BHUMAHWE — NA3EPHOE U3NYYEHUE KITACCA 1M
MPU OTKPLIBAHWW HE MPOBOAUTE MPAMbIX HABJTKOOEHIA
C NOMOLBIO ONTUHECKUX NMPUBOPOB

ecnn JocTyrnHoe nanyyexue He npesbiwaet MAD ans knacca 1M, rae ypoBeHb U3NyYeHrs U3MepsoT CornacHo
9.2, nepeuncnenve g)n 9.3;
b) BHUMAHWE — TASEPHOE N3NYYEHUE KNACCA 2
MPU OTKPbIBAHWW HE CMOTPUTE B NMY4YOK
ecrnv AoCTynHoe uanydeHve He npesbiwaeT MNAS ans knacca 2, rge ypoBeHb U3NyYeHrs amepsiioT cornacHo 9.2,
nepeyvcrnerdve h)n 9.3;
c) BHUMAHUE — JTASEPHOE N3NTYYEHUE KNACCA 2M
MPU OTKPLIBAHUM HE CMOTPUTE B MYYOK UMW HE HABNIOOANTE
C NOMOLLBKO ONTUYECKUX MPUBOPOB

ecnu AoCTynHoe uanyyeHune He npessbiwaet MA3 Ans knacca 1M, rge ypoBeHb U3NydYeHWs N3MepsIHoT COrfacHo
9.2, nepeuvcneHve h)u 9.3;
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d) BHUIMAHNE — NNASEPHOE N3NYYEHUE KINACCA 3R
MPW OTKPbIBAHUWN N3BEFANTE NMPAMOIN 3KCMO3NLIMN TTIA3

ecnu gocTynHoe nanydeHue He npesbiwaet MO anst knacca 3R

MpuMeyaHue— Bo Bropoii CTPoke MapKMpoBKM Takke gonyckaetcsa TekcT: «MI3BEFANTE 3KCNO3NLIMA
MYYKOM»;

e) BHUMAHUE — JTASEPHOE U3NTYYEHWE KINACCA 3B
MPU OTKPbIBAHUW M3BEEFANTE 3KCMO3LIM MYYKOM

ecnv gocTynHoe nanyyeHue He npesblwaet MAS gns knacca 3B;

f) BHUMAHNE — NA3EPHOE NU3NYYEHUE KINACCA 4,
MPU OTKPBIBAHUW USBETAUTE SKCMO3ULIUU TNA3 UINU KOXN
NPAMbIM UM PACCEAHHBIM U3NYYEHMEM

ecnv JocTynHoe usnydeHne He npesbIaeT Nnpeaenos Ans knacca 3B.

OTa nHopmaLmnst MOXET coaepxaTbcsl Ha 6ornee YemM 0gHOM MapKUpOBKe annapaTypbl.

5.9.2 MapkupoBKW naHernen 3aluTHbIX 61TOKMPOBOK

Nio6as salwmTHasa bnoknposka, kKoTopast MOXeT BbITb Nerko oTkroueHa 1 Npu 3TOM OTKpbIBAETCS AOCTYN
YerioBeKa K nasepHoMy usnyyeHuto, npeseiwatowemMy MAS ansa knacca 1, 4o/mkHa UMETb COOTBETCTBYIOLLYIO
MapK1poBKy. Takue MapkupoBKy A0MKHbI BbITb XOPOLLO 3aMeTHbI Kak [0, Tak 1 BO BpeMsi HamepeHHOro oTKIioYe-
HUs1 BNOKUPOBKY U pacrnonaraTbcsl BONN3M OTBEPCTUS, OTKPbIBAIOLLErOCs MPY CHATUM 3aLLMTHOrO KoXyxa. JTu
MapK1pOBKM JOMKHbI coflepXaTb TEKCT B COOTBETCTBUU € Tpeboranmamu 5.9.1, nepevncnenns a) — f) u 6biTb
AoNosHeHbl pasMeLLeHHbIM HUKe MpeaynpexaeHeM ¢ TEKCTOM crieayoLLero cogepXXaHust:

N MPU OTKIMKOYEHHBIX BNOKNPOBKAX.
5.10 MpeaynpexaeHue o HEBUAUMOM NlasepHOM U3NyYeHUU

Bo MHorvx cnyyasx doopMynnMpoBK/ 4151 MapKUPOBKK, MPYBEAEHHbIE B HACTOALLLEM pa3aene, BKIoYaloT
TekeT «[TASEPHOE U3NYYEHUE». Ecnu BbIXodHOE N3nydeHWe nasepa HaxoauMTCs BHe AvanasoHa AIMH BOrH oT
400 oo 700 HM, To aTa HaanNWUcb AomkHa eItk MameHeHa Ha « HEBUOWMOE NTASEPHOE U3NYYEHUE», a ecnu
B BbIXOAHOM M3MyYeHUN eCTb ANUHBI BOSTH KaK B yKa3aHHOM AgnanasoHe, Tak U BHe ero, To HeobxoauMma Haganucb
«BMONMOE N HEBUOMNMOE NA3EPHOE U3NYYEHUE».

Ecnu annapatypa knaccuduumpyeTcs Ha OCHOBE YPOBHS BUAUMOro STa3epHOro U3nyyeHus U npeebilaeT
MAS knacca 1 HeBUAMMBIX A4NWH BOSH, Mapkuposka BMecTo croB «JTASEPHOE U3INYYEHUE» gonxHa coaep-
*aTb TekcT «BUOAMMOE N HEBUOANMOE NA3SEPHOE U3JTYHYEHUE».

5.11 NpeaynpexaeHue o BUAUMOM NasepHOM U3NyYeHUU

Teket «JIASEPHOE W3JIYHEHME» B MapkupoBkax HacToOsLLEro pasaena MoXHO 3aMEeHUTb Ha TeKcT
«JTASEPHbBIV CBET», ecnv MHTEHCMBHOCTL Na3epHOro usny4YeHus annapartypbl NEXUT B AuanasoHe BOSIH OT
400 go 700 Hm.

6 [lpyrve nHcopmaumoHHble TpeboBaHus

6.1 UHdopmaLma ansa nonb3oBaTenen

M3roTtouTenu nasepHoil annapartypbl A40MKHLI NPegocTaBnsATh (MM NpegycMaTpuBaTh NOCTaBKY) UHCTPYK-
umun ans noTpedbutensa unu pykosoAacTea No aKkcrnyaTauun, KOTopble cofepXxaT Bce MHopMaLMOHHbIe acnekTbl
6e3onacHocTu. CoxpaHeHue 0TBETCTBEHHOCTU 3a obecneyeHne nHdopmMaLmm no 6€3o0nacHOCTU ykasaHo HUXeE, HO
Takke BaxHO obecnevnTb annapaTtypy AononHUTENLHOW HdopmaLmel no besonacHocTu.

MpumeyaHne— BaxHOCTL UNMU HECYLLECTBEHHOCTb MH(MOPMaLUMKU 3aBUCUT OT cneumdukn annapartypsl,
KOTOpas BKNIOYEHA B MPUNOXEHUN N MOXeT gaxe ObiTb NpegMeTOM HaLUMOHANbHOIO 3aKOHOAATENbLCTBA.

HonxHa 6bITb 06ecneveHa cnegytoLlast uHpopmauus:

a) agekBaTHbIEe UHCTPYKLUK MO NpaBunbHoOM cGopke, TexHnYeckomy obcnyxveaHuto n besonacHomy npume-
HeHWIo, BKNIOYas YeTkue npeaynpexaeHns o Mepax npeaocTopokHOCTU Ans usberaHnsi BO3MOXHoOro obrnyyeHus
onacHbIM NasepHLIM U3NyYeHUeM, U onucaHve npegenbHol Knaccudurkaumm, ecnm Heobxogumo (CM. Npunoxe-
Hue A Mo ONUCaHWIO KNAcCoB Y BOZMOXKHOCTU OFpaHUHEHNR);
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b) pononHutensHLIe NpeaynpexaeHns ansa nasepos knaccos 1M 1 2M. [ina pacxogsawWmxcsl Ny4ykos 310
npeaynpexaeHue A0MKHO coaepkaTb hopMyIMPOBKY O TOM, YTO HabniogeHWe Bbixoaa fia3epa ¢ COOTBETCTBYHO-
MMM onTUYecKUMM Npubopamu (Hanpymep, Nynamu 4ns rnas, yBenuumMTenbHbLIMU CTeKIIaMu U MUKpOCKonamn) B
npegenax pacctosiHus 100 MM MOXXeT NpeAcTaBNATL ONacHOCTL AN rnas. [ns KonnMMUpoBaHHbLIX Ny4KOB 3TO
npegynpexaeHne AOMKHO coaepxaTtb hopMynUpoBKY, YTO HabnoaeHWe Beixoga nasepa ¢ COOTBETCTBYHOLLMMU
onTU4eCKUMU NpUbopamm, CKOHCTPYMPOBaAHHLIMU NSt UCTMIOSNb30BaHWA HA PacCTOSIHAW (HanpumMep, Ans Tenecko-
nos unu BUHoKNen), MoXeT NPeACTaBNATb ONACHOCTL AJ15 rNas;

c) onucaxue noboro BpeAHOro Uany4eHrs OT 3aLUUTHBIX KOXKYXOB BO BpeMsl (DyHKLIMOHUPOBaHUS nasepa v
npoBeAeHs TexHU4ecKoro obcnyXXneaHus Ans ypoBHel nasepHoro nsny4veHus cabiwe MA3 knacca 1. Mge ato
NPUMEHSIETCS, OHW A0IKHbI BbITh BKIOYEHbI B COOTBETCTBYHOLWMX €4MHULAX:

- ANVHA BOIHbI;

- pacxoAnMOCTb MyYKa;

- ONUTENbLHOCTb UMNYNbCa U OTHOCUTENbHAS UHTEHCUBHOCTb (MW ONUCaHWE HeperynsipHOCTU BpeAHbIX M-
nynbCcoB);

- MaKcuMarnbHasi MOLLHOCTb UMW BbIXOAHAS SHEePrusl.

'ae HeobxoaUMO, BKMIOHAIOT 3HAYEHUS HAKOMMEHHbIX HeonpeaeneHHoOCTel U3MepeHnil U oxugaemble BO3-
pacTaHu1sl U3aMepPeHHbIX 3Ha4eHUI B 111060 MOMEHT BpeMeHU Nocsie N3roToeneHus. InMTenbHOCTb pe3ynsTupyto-
LLIMX UMITYJIbCOB, CBA3AHHbLIX C HEOXUAAHHO BO3HWKLIEN CUHXPOHU3aUMen Mo, onpeaensTe HeT Heo6xoauMoc-
T, 0AHaKo, HeobxoAMMO yKasblBaTb YCIOBUS, MPU KOTOPBIX CUHXPOHWU3aLUWSA MO MOXKET BO3HUKHYTb. [ns yneTpa-
KOPOTKMX UMMYSbCOB AOMKHbI BbIThb YKasaHbl rpaHuLbl U3y4eHUs (ananasoH 3MUCCHUM NO AfIHAM BOSH);

d) nogobHas nHdopmaLums 4oskHa cogepaTbea B onncaHum nasepa [CM. nepevncneHne c)] ans BCTpoeH-
HOW NtasepHol annapaTtypbl U ApYrov npucoeaMHeHHoW nasepHo annapaTtypsl. UHdopmauma aonxkHa Takke co-
AepxaTb COOTBETCTBYHOLLME UHCTPYKLIMM Mo BesonacHocT ansa noTpebutenen, Ytobbl n3bexartb HeYMbILLNEHHOMO
06nyyeHnst onacHbIM fasepHbIM UanydeHneM. 3To 0coBeHHO BaXKHO Ansi BCTPOEHHOM fla3epHol annapaTtypbl, knac-
cudunLmpoBaHHoii kak knacc 1, knacc 1M, knacc 2 unu knacce 2M, B KOTOpOWH Npu NpoBeAeHUN TEXHUYECKOro
obcnyxueaHus BO3MOXHO HabniogeHve B nyyke AOCTYNHOrO YPOBHS SMUccun, npessiwatowero MNAS ana aTux
knaccoB. B atom cnyyae narotosuTens gormkeH obecneunts HopMaumio ¢ NpeaynpexaeHnsa o Tom, YTo Habnto-
JAeHue B nyyke AoMKHO BbITb NpegoTBpaLleHo;

e) npumensitotess MOS n HOMP ans nasepHow annapatypsl knaccos 3 1 4, rae HeobxogrMmo 1 orpasgaHo.
Tak kak HO'P cunbHO 3aBMCUT OT CUCTEMbI MPOXOXKAEHMWS MyUKa U ONMTUYECKUX 3NIEMEHTOB, PACNONOXEHHbIX B
rMydke, Korga aTo HeobxoaMMO, pekoMeHAyrTcs pasHble 3HavyeHust HOIMP ans pasnuuHbiX KOMMNOHEHT nydka.
Ecnu pacxoammocTb ny4dka nameHsieTcsi, To HOMP moxeT 6bITb NpuBeaeH Ans HEKOTOPbIX BbIGpaHHbIX 3HaYeHW I
pacxogumocTu. Ecnu snavenust MO3 n HOIP ycTtaHoBneHbl, To criedyeT Takke yCTaHOBUTL NpegnonaraemMyro
ANUTENbHOCTL 3KCMO3ULMK AN onpedeneHus aTuX 3HadeHunid. na nasepos knaccos 1M 1 2M ¢ konnummnposaH-
HbIM NMy4YKoM AormkHa 6bITh ycTaHoBneHa paclumpeHHast HOMP (PHOITP), rae Heobxogumo 1 onpasaaHo.

MpwnmeyaHue— CneunansHas nHopmaumsi no HOMP, kak npaenno, He TpebyeTca ANa KONNMUMUPOBAHHBIX
My4KOB, KOTOPbIE NPOXOAAT BHYTPU. B aTOM cnyyae o6bI4YHO OCTAaTOMHO yKa3aTb U3MeHeHue gnanasona, rae MAS yeenu-
JYvBaeTcs;

f) MHdpopmauwmo ansa Beibopa 3aWwuTel rnas, rae Heobxoaumo. JormkHel BbITb BKNOYEeHb! TpeGoBaHUA No
OMTWUYECKOW NNOTHOCTU KaK AN1sl YPOBHS SHEPreTUYECKON OCBELLEHHOCTU, TaK U 3KCMO3ULMN U3NTYYEHUS, KOTOopble
YMEHbLUAITCA 3aLUTHLIMU 31EMEHTaMM Ha MOBEPXHOCTM rnasa, U Takum o6pasomM MoryT GbiTb onpeieneHbl 3a-
WATHbIE YPOBHW.

MpurmedyaHue— HeKoTopble CTpaHbl UMEKOT PernaMmeHTUPOBaHHbIE U CTaHOapTHbIE npucnocobnexus. Ans
3TUX TpeBOoBaHUI HeOBXOAMM KOHTaKT U3rOTOBUTENS M COOTBETCTBYIOLLErO areHTCTBa;

g) YeTkve konumn (Heobs3aTenbHO LiBeTHbIE) Bcex TpebyeMbIX MapKMpPOBOK 1 NpedynpexaeHuii 06 onacHoc-
TW, NPUKPENnseMbIX K lasepHolt annaparype U NocTaensieMbIX BMECTE C Hel. [1s1 Kaaoi MapKUPOBKY JOSHKHO
6bITb YKa3aHO MECTO ee NPUKPENIEHNS K annapaType U1, ecru B NocTaBNsSEMO BMECTE ¢ U3fenemM UHCTPYKLMA
yKasaHo, YTO MapK1pOBKW He MOTYT BbITk NPUKPEeneHbI K annapaTtype, HO BXOAUIIW B KOMMNEKT NOCTaBKM annapa-
TYpbl, TO B UHCTPYKLUMW A0SKHBI BbITh YKasaHbl NOpsiaok 1 cnocod NOCTaBKY MapKUPOBOK;

h) yeTkne ykasaHWs B pyKOBOACTBE O BCEX MOSIOXKEHWSIX fTasepHbIX anepTyp, Yepes KoTopble NpoxoanT
nasepHoe nanydeHue, npesbiwatowee MA3 knacca 1;

i) NepeyeHb anemMeHTOB yrpaBneHWsl, HAacCTPOVKU U MpoLiedyp, NPOBOAUMBIX MK DYHKLMOHUPOBAHUMN U TEX-
HUYeckom 06CnyXmBaHWUK, B TOM YACNe NpegynpexaeHue: «BHuMaHne — McnonbaoBaHue aeMeHTOoB yrpasne-
HUSA 1 HACTPOEK U NMpoLLeyp OTIMYHBIX OT yKasaHHbLIX MOXET NPUBECTY K ONacHOM 9KCMO3ULMM M3nydveHnsy (kak
ansTepHaTVBa — 3KBUBANEHTHbIE COOTBETCTBYIOLLME NPEAYNpexXaeHns);
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j) coBMeLLieHMe Tpe6GoBaHUSA K UCTOUHUKY Nla3ePHOIN 3HEPTUU ¢ rapaHTUel Ge3onacHOCTU, ecnu nasepHas
annapaTypa He COeUHSIETCS C UCTOYHUKOM J1a3epHON 3Heprun, HeoBXxoaUMBIM A7is NlasepHOR 3MUCCUN.

6.2 Undbopmauus, Heo6xoaMMas Npy NocTaBke U 06cnyXUBaHUU

MarotoButenu nasepHoi annapaTypbl 4OMKHbLI NPUHUMATL Mepbl, 4Tobbl 06ecneunTs cnegytoLee:

a) BO Bcex kararsiorax, CnpaBo4HbIX TMCTaxX U GpoLuopax ¢ onMcaHNAMU, OTHOCSAILLMMUCS K Nto6oit nasepHoi
annaparype, AaBaTb Knaccudukalmio nasepHol annapartypbl U fiiobble NpegynpexaeHuns, BKoYas ycTaHoBeH-
Hble B 6.1, nepeuncneHue b), ecnu aT1o HeobxoaANMo;

b) npegoctaBnaTs cneuvanicTam no obcny>KMBaHWO, NOCTaBLLMKAM U APYTMM NULLAM MO MX 3aMpocy NHCT-
PYKLMU MO perynuposkam v npoLegypam npoBoAMMbIM NpU CEPBUCHOM 0BCTyXMBAHWUM ANS KaxK4oW Moaenu
nasepHol annapaTypbl, KOTOPbIe BKHOYatoT B cebs:

- yeTKue npeaynpexaeHus U Mepbl NpeaocTOPOXKHOCTU, MO3BOMSOLLME N3GeXaTb BO3MOXKHYH SKCMO3NLMI0
NasepHoro Uany4eHus cabllle 1-ro Knacca v gpyrme onacHocTy;

- NepeyeHb MepornpUATAA No TEXHUYEeCKoMY 0BCnyXMBaHWo, HeoOXoaAMMbIX A4N15 NoAAepXKaHUs annapaTy-
pbl B paboyem cocTossHUY;

- NepeyeHb 31eMeHTOB YrpaBfieHWsl U HACTPoeK, KOTopble MO Bbl BbITb MCMOSL30BAHBI APYTUMU NILAMM,
KpoMe U3roToBuTenew 1 NocTaBLLUKOB ANSA YBEMYEHNUS AOCTYMHbLIX YPOBHEN aMuccuny;

- YeTKoe OonucaHue pacrofioKEHUss CMeLLaeMbiX YacTei 3alUTHOrO KOXyxXa, KOTopble MOryT OTKPbITh
AOCTYN K NlasepHOMY WM3/TyYeHWIo BbilLe 4ONYCTUMbIX NPEAerioB, ykasaHHbIX B Tabnuuax 4 — 9;

- npoLiedypbl 3auTsl 06CNyXUBatoLLLEro NepcoHana u

- pasbopunBble konun (HeoGs3aTenbHO LBETHble) TpeGyeMblX MapKMpOBOK W npeaynpexaeHuid ob
onacHocTy.

7 JononHuTtenbHble Tpe6oBaHus Ans cneumMcduyeckon nasepHon annapartypbl

7.1 Opyrue yactu ctaHpapta cepuu IEC 60825

N8 cneumnanbHbIX TPUMEHeHUIA MOTYT BbITb UCMONb30BaHbI HUXenepeuncneHHble Yactu cepumn IEC 60825
(cm. Taoke 6ubnuorpacmio).

- IEC 60825-2, «besonacHocTb nasepHoi annapaTypbl. HacTb 2. 5e3onacHOCTb BOSIOKOHHO-OMTUYECKUX
cUCTeM CBsI3W» (NpUBeAEHHbIE B NPUMOXEHUU 3aMeqaHUsl U NPUMEpGI);

-IEC 608254, «besonacHocTb nasepHoi annapatypbl. HacTb 4. YcTpoicTBa 3aLUuThI OT fla3epHOro Bo3aeit-
CTBUSA» (NpUBEAEHHbIe COCTaBbl U KOHCTPYKLIMMK Na3epHON 3aLwuTbl U MaTepuanos, 0COBEeHHO rae Cnonb3yeTcs
6onbluas MOLWHOCTL);

- IEC 60825-12, «be3onacHocTb nasepHoit annapaTypbl. YacTb 12. BeaonacHOCTb cUCTEM ONTUYECKOW
CBs131 B CBOBOAHOM MPOCTPaHCTBE, UCMONb3yeMbIX 4NA nepegaqy MHhopmaLmmny .

B panbHeiwem uHdopmaLmio MOXKHO HaTU B:

- IEC/TR 60825-3, «be3onacHocTb nasepHoii annapatypbl. Hacts 3. PykoBoasiLme ykazaHusi o npuMeHe-
HUIO Na3epoB A5 3pENULLHBLIX MEPONPUATUIAY;

-IEC /TR 60825-5, «besonacHocTb NasepHol annapaTypbl. HacTte 5. KoHTponbHbIi nepeyeHs K IEC 60825-1
[ns U3roToBUTENEe» (CUTyaLuu, Ucnonb3yemble B Aoknage no 6e3onacHocTH);

- IEC/TR 60825-8, «be3onacHocTb nasepHoil annapatypbl. HacTb 3. PykoBogsLume ykasaHus o NpUMeHe-
HWIO Na3epoB AN 3pervLLHbIX MeponpUATUA»;

- IEC/TR 60825-9, «be3onacHocTb nasepHoli annapaTypbl. Hacts 9. KoMnunsiumsi MakcumarnsHo 4onyctu-
MO 3KCMO3WLIMA HEKOrePEHTHOrO OMTUYECKOTO U3NYYEHUA» (LUIMPOKOMOMNOCHBLIE UCTOYHUKN);

- IEC/TR 60825-10, «be3onacHocTb nasepHbIX ycTpoicTs. YacTts 10. PykoBoacTBO MO NPUMEHEHUIO U Nosic-
HUTeNbHble 3aMeyaHust K IEC 60825-1»;

-IEC/TR 60825-13, «be3onacHocTb NladepHbIX YCTPOUCTB. YacTb 13. UaMepeHus, nposoavuMble AN Knac-
cudrKaLMm NasepHLIX YCTPOWCTBY;

-IEC/TR 60825-14, «besonacHocTb nasepHbIX ycTpoicte. YacTte 14. PykoBoacTBo AnA Monb3o-
BaTens»;

- 1EC 62427 (CIE S009), «XKenesaHble goporn. COBMeCTUMOCTb MOABUKHOIO cocTaBa ¢ cUcTeMaMu onpeqe-
neHva noesaar.
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7.2 MeguuuHcKasi nazepHasa annapartypa

TMiobast MeguUMHCKas na3epHas annapaTtypa AoMmkHa COOTBETCTBOBAThL BCeM TpeboBaHUAM, NpedbsaBnse-
MbIM K Nla3epHoli annapaTtype cooTBETCTBYOLLErO knacca. flononHuTenbHo niobas MeauumHckasa nasepHas anna-
patypa knacca 3B unu 4 gomkHa yaoBneTeopsite TpebosaHuam IEC 60601-2-22.

7.3 NazepHble o6pabaTbiBaloLue yCTPOUCTBA

JasepHble 06pabaTbiBatoLme yCTpOACTBA criedyeT KOMMNEKTOBAaTb MPUMEHUTENbHO TpeGoBaHUAM UX Krac-
ca. [lononHuTenbHo NasepHble cbpabaTbiBaloLume ycTporicTBa MoryT cootBeTcTBoBaTh ISO/ IEC 11553-1.

7.4 dnekTpuUveckue UrpyLKu

OnekTpuyeckue UrpyLLKK cregyeT KOMMIeKToBaTb MPUMeHUTeNLHO TpeboBaHWaM ux knacca. [lononHuTenb-
HO aneKTpUYecKue UrpyLLIKN OomKHbI cooTBeTcTBOBaThH IEC 62115.

7.5 NoTpe6uTtenbckas aneKTpoHHas annaparypa

MoTpebuTenbckyto anekTPoHHY0 annaparypy, Kak U nasepHyto annaparypy, cnefyet KOMNIeKToBaTh npu-
MeHuTenbHo TpeboBaHusiM cBoero knacca. B gononHeHne ata NnpoayKLUmMsi MOXET COOTBETCTBOBATL OAHOMY U3
cnegyrowmx ctaHgapTos: |IEC 60950 (MHdopmMaumoHHoe TexHonornyeckoe o6opyaosaHne — besonacHocTb),
IEC 60065 (Ayavo-, Bugeo- v aHanornuHas anektpoHHasi annapartypa. TpebosaHua 6e3onacHocTK).

8 Knaccudukauus

8.1 BBegeHue

B cBsian ¢ LWMPOKMM ANanasoHOM BO3MOXHOCTEN MO AMHAM BOSH, SHEProeMKoCTU U UMMYNbCHLIM Xapak-
TepucTMKam NasepHoro nyyka noTeHumasnbHbIe 0NacHOCTY, BO3HWKaOLLME NPU €ro UCMOSIb30BaHWUU, B 3HaYUTESb-
HOWM cTeneHn pasnuyHbl. O6beaUHUTL la3epbl B OAHY rPyrmny, K KOTOPON NpUMeHUMbI 06LLMe HopMbl 6esonac-
HOCTW, HEBO3MOXHO. MpunoxeHue C onncbiBaeT onacHOCTH, CBA3aHHbIE C KnaccaMun U BO3MOXHbLIM [IMMUTUPOBa-
HWeM (TakuM kak, HanpyMep, BOOPYXXeHHoe 3peHue) B AeTarnsix.

8.2 Knaccudukauus oTBeTCTBEHHOCTU

3T0 OTBETCTBEHHOCTL U3rOTOBUTENS UMW Ero areHTa 3a ocyLLecTBNEeHUe KOPPEKTHO knaccudmkaLmm nasep-
HoW annapaTypbl (ogHaKko cM. 4.1).

AnnapaTypa gomkHa 6b6iTb kKaccudrLnpoBaHa Ha OCHOBE KOMBUHALMM BLIXOAHOMW(bIX) MOLLHOCTU(TENR) 1
ANVH BOSH A0MNYCTUMOro NasepHoro UanyyYeHus B NofIHOM AnanasoHe ero xapakTrepucTuk npu dyHKLUMOHMPOBaHUM
B Nntoboe BpeMsl nocne U3roToBNEHNS, YTO MPMBEAET K OTHECEHUIO €€ K HAaUBbICLLIEMY COOTBETCTBYHOLLIEMY KIaccy.

TlasepHast annapaTypa MOXeT BbITb OTHeCeHa K onpeaerneHHoMY Kraccy TONbKO B TOM cliydae, Korga oHa
oTBevaeT BceM TpeboBaHUSAMW HAcTosILLiero cTaHaapTa Afsl 3TOro kiacca, HanpuMep B YacT TEXHUYECKOTO KOH-
Tpons, MapKupoBaHWs 1 MHpopMaLmm ANs Nonb3osaTens.

8.3 lNpaBuna knaccudukauumn

[Ons npaewn knaccudmkaumm cnegyeTt UCNOMb3oBaTh ClieaytoLlee paHXUpoBaHMWE Mo Knaccam (B nopsigke
NoBbILLIEHUS YPOBHSA onacHocTK): knacc 1, knace 1M, knacce 2, knacc 2M, knacc 3R, knacc 3B, knacc 4.

Mpumeyanune— na knaccudukaumm nasepHon annapatypel knacca 1M unu 2M vcnonb3yioT anepTypy no
ycroBuio 3, KOTopasi orpaHnyMBaeT KONMMYECTBO M3MyYeHns B Mydke Oonbluero guaMeTpa Uim npy LWMPOKO PacKpbiTbiX
nyykax. Hanpumep, ecnvu namepenns npoBoAsAT NPy COOTBETCTBYIOWMX YCrOBUSIX, annapaTtypa knaccoB 1M u 2M moxeT
uMeTb 6ONbLLYIO N3MEPEHHYIO NMOMHYI0 SHEPIUI0 MNU MOLWHOCTL, YeM knacc 2 unm 3R. [insa Takon na3epHon annaparypbl
npumeHmMa knaccudumkaumusa 1M n 2M.

Ma3 ana xnaccos 1 1 1M, knaccos 2 n 2M, knaccoB 3R v 3B ykasaHbl B Tabnuuax 4—9. 3HaueHus
ncnonbayeMblX MonpaBoYHbIX k03 dULEHTOB AaHbl B Tabnuue 10, kak dyHKLUM ANWHBI BOMHbI, ANUTENLHOCTH
3MUCCUU, YUCIIa MMITYIBCOB W YTIIOBOro pasmMepa.

a) M3ny4YeHve Ha 0gHON ANNHE BOSTHBI:

NasepHas annapaTtypa, usnyyatoLiast Ha 04HON ANMHe BOSTHbI, OTHOCUTCS K onpeaeneHHOMY Kraccy, ecnu
ero naflydyeHve, NamepeHHoe Npu YCroBusiX, COOTBETCTBYIOLLMX AaHHOMY Knaccy, npesbiwaeT M43 ana Bcex
6onee HU3KNX KNaccoB, Ho He npeBbiwaeT MNA3 ans knacca, K KOTOPOMY ee OTHECHU.
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b) nsnyyeHne Ha MHOMMX ANMHAX BOJTH:

1) nasepHas annapaTypa, U3nyJatoLlas Ha AByx unv 6onee AnnHax BOMH B CNeKTpanbHbIX gnanasoHax,
KOTOpble NMoKasaHbl Kak aaanTUBHbIE B TaBnuLe 2, 0THOCUTCA K oNpeaeneHHoMY Kraccy (M3nyYeHne, uamepeHHoe
npy YCNOBUSX, COOTBETCTBYIOLNX AaHHOMY knaccy) MNA3 Ha 3Tux gnuvHax BonH 6onble, YeM 4715 BCeX HU3LWnX
KnaccoB, HO He NpeBbIllaeT OTHECEHHOro Kaccea;

2) nasepHas annapaTypa, nanyJawowas Ha AByx unn 6onee AnvHaXx BOJSH, HE MokasaHHbLIX B Ka4ecTee
AOMONHUTENbHbLIX B Tabnuue 2, OTHOCUTCS K Kraccy, rae JoNyCTUMOoe NnasepHoe UanydeHue, M3MepeHHoe npu
YCNoBUW AaHHoro knacca, npesbiwaeT MNOO ansg sBcex bonee HU3KMX KNAcCOB Ha OAHOW ANMHEe BOHbI, HO He
npeseiwaeT MO ans BLIOpaHHOro kKnacca Ha Jto6oi ANWMHE BOMHBI;

Tabnwuuya 2 — AgautueHble ahdekTsl BO3AENCTBUSA N3MYYEHWSI HA 1M1a3a W KOXKY B Pa3nuuYHbIX CneKTpanbHbIX
ananasoHax

CnekTpansHbii Y®-C u Yo-B YO-A Bugumeii 1 UK-A NK-B n NK-C
auanasoH? 180 — 315 um 315 — 400 Hm 400 — 1400 Hm 1400 — 108 Hm
Yo-Cn YO-B o]
180 — 315 Hm s
Yd-A o] o]
315 — 400 Hm S S
Bugumbiin n UK-A s oP s
400 — 1400 Hm s
WK-B n MK-C 0 s o]
1400 — 108 Hm s s
0 —rnas;
$ — KoXxa
@ OnpefenexHne CnekTpaneHOro auanasoHa cM. Tabnuuy D.1.
bEcrm NA3 u okynsipHasa MA3, paccuntaHbl BpemeHHOl 6asbl WK ANUTENbHOCTU IKCMO3NLMK He MeHee 1 ¢,
apanTvBHble hoToxnmuyeckune apdektsl (400—600 HM) M apaUTUBHBIE TenrnoBble 3MEKTbl 4OMKHbI ObITb OrpaHu-
YeHbl He3aBMCMMO U Boree BCEro OrpaHNYMBaKOTCH UCMOMNb3YEMbIM 3HAUYEHWEM.

C) ManydeHue oT NPOTSPKEHHBIX UCTOUHMKOB:
OnacHocTb gnisi rnas oT fla3epHOro UCTOYHMKa B ananasoHe anvH BonH oT 400 ao 1400 HM 3aBUCUT OT
YrNoBoro pasmepa BUAUMOIo UCTOYHUKA (.

MpumeuvaHusn

1 UCTOUHMK CcuMTaloT NPOTSKEHHBIM WMCTOYHWKOM, €CNU  YITIOBOW pa3mep WCTOYHMKA Gonblue, YeM Oyin
(®min = 1,5 mpag). Y GonblunHCTBA NasepHbIX UCTOYHUKOB YINOBOW pasMep O MEHbLLE, YEM Cyin, M OHU UMEIOT BUA
«TOYEYHOrO MCTOYHMKA» (Manoro NCTOYHKKA), Korga HabnioaalTCa U3HYTPK Myyka (BHYTpUNydkoBoe HabnogeHue). [eii-
CTBMTENbHO KPYIMbIA NasepHbiit NyHOK He MOXeT OblTb NapannenbHbIM ¢ pacXoXgeHueM MeHblue, YeM 1,5 mpag, Kak y
NPOTAXEHHOro UCTOYHMKA. Takum obpasom, nobon nasep, y KOTOpOro pacxoaMMmocTb nydka He Gonee 1,5 mpap He
MOXeT 6biTb KnaccunUMpoBaH Kak NPOTAXEHHBLIN UCTOUHUK.

2 ins oueHkM peTMHanbHON TennoBol onacHocTn (400—1400 HM) 3HaveHust TAD AnNSA NPOTSHKEHHONO MCTOM-
HUKa NPonopLUMOHarnbHbl YIMOBOMY pa3mepy MCTOYMHUMKA. [lns OueHKkM peTUHanbHOW (OTOXMMUYECKOW OMacHOCTU
(400 — 600 HM) npu akcnoavumn 6onble, Yem 1 ¢, 3HaueHust N0 He NponopUMOHarbHLI YIITOBOMY pa3Mepy UCTOYHUKA.
B 3aBucumocTu oT gnutenbHocTu amuccum [cm. 9.3.3, nepeuncrienune b), 1)] Ana namepeHus UCnonb3yioT npeaenbHbIN
yron npuema Yp, = 11 Mpag, a oTHoWeHue NPeaenbHOro YIma Npuema Yo, K yINoBOMY pasmepy o BUAMMOTO MCTOHHWKA
OKa3blBaeT BMMSIHME HA U3MEpPEeHHOe 3HauyeHue.

3 nsa 3apanHoro no ymonyanwmio ycriosusi Cg = 1, ynpouieHHasi Tabnuua 4 nokassieaeT o6ecnevenue M0 knaccor
1Tn1M.

[nsa UCTOYHWKOB € YrNoBbIM pasMepoM He Bonee o, 3HavyeHus MO u MO He 3aBUCAT OT yrroOBOro
pasmepa o BUAUMOro UCTOUHMKA.
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[ns knaccudukaummn nazepHo annapartypbl Npy Hanbonee onacHbIX MOIOKEHNUSIX, Korga NPUMEHSIIOT YCro-
Bue 1 (cm. 9.3.3), yBenmueHre B 7 yrnoBoro pasmepa o BUAMMOro UCTOYHMKA MOXHO MPUMEHUTL AN onpeaene-
HUSA Cg, Tak Kak Cg = 70 /Oy, BblpaXKEHWE 700 OrPaHUYNBAET (ypay NEPES BblUMCTIEHEM Cg. YBENNYEHME 0B 7
criegyeT Ucnonb3oBatk 4ns onpeaenenus T, Tabnumuei 10.

Mpwnmeyanune— Ina cnyyan, korga o < 1,5 mpag, Ho 7a > 1,5 mpag, orpanHnyenne ans o > 1,5 mpag
npumensietTcsa Tabnuuamun 5 n 8.

d) HeogHopoaHas aHepreTUYeckasi OCBELLEHHOCTb CeTYaTKW, HEKPYTOBbIE Y MHOFO3NIEMEHTHbIE UCTOYHWIKM.

Mo cpaBHEHWIO C TEMMOBLIMU PETUHANBHLIMK NpeaenamMmu auanasoH giunH sonH 400—1400 1m 1 M43
3aBucaAT oT Cg, 34eCh 3HepreTnyeckas OCBeLLEeHHOCTb U30BpaXkeHUsl Ha ceTyaTke HepaBHOMePHas N n3obpae-
HWe Ha ceTyaTKe COCTOUT U3 MHOTUX ToYeK, Toraa M3MePEHMS U pacHeTbl A0SKHbI ObITb caenaHbl ANs KaXaoro 13
crneayoLwmnx yenosui (cueHapues):

- AN KaXkaon oTAeNbHOM TOUKN,

- ONS1 pa3fMYHOWM COBOKYMHOCTM TOMYEK,

- ANdA napumManbHbIX (HENonHbIX) nnowaaen.

OT0 HeobxoauMo Ans Toro, UTobbl 6bina yBepeHHoCTs, UTo MO3 He yBenMUnBaeTCs B KaXgoM BO3MOXHOM
yrne CTArMBaHus B KaxX4oM clieHapuy. [nst pacyeTa COBOKYMHOCTU TOYEK UMW HEMONHbIX MnoLwaaen yron npuema
JOIKeH BbITb MEXAY Onin M Olmaxs T- €. Olmin < ¥ < Olpax, UTOOBI ONpeaennTs HEMOSHYH AOCTYMHY 3MUCCUIO,
CBSI3aHHYIO C COOTBETCTBYOLLUM cleHaprueM. [nsa cpaBHEeHWs 9TOro YpOBHSI HEMOMHON AOCTYMHOW 3MUCCUMN C
cooTBeTCcTBYOWMM N3 3HayeHWe yrna o ycTaHaBNUMBAETCS PABHbIM 3HAYEHWIO yria vy.

Knaccudukauusi gomkHa 6a3npoBaTthesi Ha cnyyae, korga oTHOLLEHWE MeXay HEernonHom 4OCTYMHOM aMuc-
Cuel BHYTPUW HEeMOsHOM NoLLaan Bbille YrIoBoro pasMepa ato obrnacTtu o k cooTBeTcTBytoLLen MNO3 makcu-
MasibHoe.

YrnoBoli paamep NpSMOYToNbHOIo UM MMHEAHOTO NCTOYHKKA orpeaensitoT cpegHeapndMeTMIecKuM 3Havde-
HYeM ABYX YIMNOBbIX pa3MepoB UCTOYHWKA. [lobol yron, namepeHHoe 3HavYeHNe KOTOPOro BOMbLUE Oy UK
MEHbBLUE Clppyiny, TUMUTUPYETCS KK Oy WIN Oy, COOTBETCTBEHHO U TAKUM MPUHUMAETCS B pacyeTax.

doToxmmMudeckue npeaensl (400—600 HM) He 3aBUCAT OT YINOBOro pasMmepa UCTOYHMKA, U UCTOYHKK pac-
cMaTpuBaeTcsi ¢ npedenbHbIM YoM NpuemMa, ykazaHHbIM B 9.3.3, nepeyuncnenue b). [ns UCTOUHWUKOB, NpeBbI-
LALLM NpeaenbHblid yron npuemMa, AoNyCTUMYH 3MUCCUI0 onpedenstoT Ans HeMOMHOro BUAUMOrO UCTOYHWKA,
KOTOPLIN NPOU3BOAUT MakCUMasbHY 3MUCCUIO;

e) BpemeHHb'le 6asbl.

[na knaccudmkalmm B HacTosiLLeM cTaHgapTe UCMOoNb3yoT criegytowne BpemeHHb'le 6asbl:

1) 0,25 ¢ ansa nasepHoro nanyyerus knaccos 2, 2M 1 3R B gnanasoHe anuH BonH ot 400 go 700 Hm;

2) 100 c gns nasepHoOro nany4eHust Ha AnnHax BonH 6onee 400 HM, 3a UCKITIOYEHMEM CIy4aEB, OrOBOPEH-
HbIX B NepeuncieHnsx 1) un 3);

3) 30000 c anst nazepHoOro Usny4eHNst Ha Bcex AnnHax BosH, He 6onee 400 HM 1 Ansa nNasepHOro NanyveHns
Ha gnuHax BorH 6onee 400 HM, eCrv KOHCTPYKLMS U Ha3HavYeHKe flasepHo annapaTypbl 4onycKaeT agnuTernb-
Hoe HabnoaeHue.

Kaxxgas BO3MOXXHAs ANUTENbHOCTL SMUCCUN BHYTPU BpeMeEHHAI Hasbl osmkHa BbITb paccumTaHa npu onpe-
geneHun knaccudukaumm annapatypbl. 3TO 03HAYaET, YTO YPOBEHb 3MUCCUM OOUHOYHOrO UMMYbCca AOMKEH
cpaBHuBaTthes ¢ MA3, npMMeHseMbIM K ANUTENbLHOCTU UMMybca U T. 4. HegoctaTouHo TONbKo yepeaHsaTh ypo-
BEHb 3MUCCUW ANS ANUTENBHOCTU KnaccudUKaLMoOHHON BpeMeHHAI 6a3bl Un TOMbKO NPW BbINOSHEHUW PACHETOB
BpeMeHHOW 6a3bl 6e3 yueTa KOPOTKUX ANUTENbHOCTENR SMUCCUN.

MpwnmedaHune— [Ina MHOrOBOMHOBOWM 3MMCCMK NA3epHas annapaTypa, usnyyaroLas B BUAMMOW U HEBUAVMON
4acTsIX CNekTpa, rae ammuccusi 06o3Ha4aeTcs kak agauTuBHast (Cm. Tabnuuy 2) v rae BUAUMas 4acTtb Knaccupuumpyercs
knaccom 2 unu 2M, unn 3R, a HeBuamMmas 4acTb knaccucmumpyetcs knaccom 1 unum knaccom 1M, BpemeHHas 6asa
orpaHuyeHa agauTuBHowm amuccren 0,25 ¢ gaxe ons HEBUAMMOW 4acTu;

f) NoBTOpSIOLLMECS UMMYBCLI UM MOAYNUPOBAHHbIE Nasepsbl.
CregaytoLlye MeTofbl A0MKHbI BbITh UCMONb30BaHbLI A1 ONpeaeneHns Knacca nasepHoi npoayKLum npy-
MEHUTENBHO K Nlasepam ¢ MOBTOPSIOLLYMUCS UMIMYTbCAMMU UMK K MOAYIIMPOBAHHLIM Nasepam.
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[lns Bcex AnNuH BOSH criegyeT NPUMEHSITL OrpaHUYeHus nepedncneqnii 1) n 2). JononHUTensHo ANa AnuvH
BOMH oT 400 o 108 Hm TpeBoBaHMs nepeumncrierns 3) AoMKHbI Takke OrpaHUYNBaTLCA CPABHEHEM C TeNNOBLIMM
npegenamu. TpeboBaHWsA nepevncneHus 3) He HyXXAalTCA B OrpaHUYeHUN NpU cpaBHEHUU € POTOXMMUYECKMMM
npegenamu.

Knacc (cm. Tabnuusl 4—9) obycrioBnvBaeTcs npUMeHeHeM orpaHnyeHuii nepeuncnennii 1), 2) u, rae Heo6-
XOAMUMO, NepeyncneHus 3):

1) akcnosuuus oT Noboro OAMHOYHOIro UMMYIbLCa U3 CepUn UMNYNLCOB He oNKHA npeBbiwaTth MA3 ans
oAHoro UMnyrbea,

2) cpeHss MOLLHOCTL Al CepUn MMMYNbCOB C ANUTENbHOCTbI0 aMuccur T N3+ He gomkHa npeBbIwaTh
MOLLIHOCTb, cooTBeTcTBYoLero MAS ansa oanHOUHOro MMnynsca AMTensHoCTU T.

Mpwvwmeyanue—[Onacpasterms ¢ MASguu, i NMAS o 44 s cepuns 3HAUEHME M3 cnepyet paspenuts Ha N,
uto6bl nonyunts MOBgaum. 7

3) a) Ansi NOCTOSAHHON UMMNYNBCHOM 3HEPrUU U ANUTENLHOCTU UMNYIbCA:
3HEeprust UMNynsca MMMNYbCOB He AOoMmKHa npeBbiwaTth MNA3 oAMHOYHOro UMNYbca, YMHOXEHHOTO Ha No-
npaBoYyHbIiA koadbduumeHT Cs:

nﬂaoﬂMH. un3 cepun = nluaoﬂl/lH CS’

rae NA3oauk. vs cepin — MOS 0ANHOYHOTO UMMYNbCA U3 CEPUU UMMYITBCOB;

MNA3,un. — MAS oanHouHoro MMnynbca (cM. Tabnuub 4—9);

N — acbpekT1BHOE YNCIO UMMYNBLCOB B CEpUM UMMNYIBLCOB B Npeaenax onpeaeneHHon SMUccun [korga nm-
nynbChl CeayroT B NpoMexyTke BpemeHu T; (cM. Tabnuuy 3)], N MeHbLue yncna AeNCTBUTESNbHBIX UMIMYSLCOB,
(cM. Huxe). MakcMmanbHylo ANUTeNbHOCTb 3MUCCUM HEOBXOAMMO orpaHUuMBaTh ANa AnvH BonH ot 400 ao
1400 Hm 3HaveHrem T, (cm. Tabnuuy 10) unu npumeHaemon BpeMeHHOI 6a30oi, kakon YroaHo KOPOTKOW. [ins AnuH
BofH 6onee 1400 HM MakcuMarbHyo AIMTENbHOCTL ciMTatoT 10 C.

Cs = N2,

C5 — NpuMeHsieTCs UCKMIOUNTENBHO K ANIMTENbHOCTU MMMNYIILCOB Kopoue, yem 0,25 c.

Ecnu nmeetcsa MHOXeCTBO MMMyNbLCOB B NpeAenax nepuoaa T; (cMm. Tabnuuy 3), To npu onpeaeneHun N v
BHeprn X CHUTAT OQNHOYHBIM MYIILCOM, KOTOpbIE CYMMUPYIOT, 4To6kl cpaBHUBaTh ¢ MA3 no T;. SHeprus
noboN rpynnsl UMAYLCOB (MW NOArPYNMbI UMMYILCOB B NOCNeA0BaTENbHOCTA UMIMYILCOB), NOSIyYEeHHas 3a
noboe onpeaeneHHoe Bpems, He AomkHa npesbiwaTts MAJ 3a aTo Bpems;

Ta6bnwuuya 3 — OTpeskn BpeMeHu, B KOTOPbIX Ipynnbl
MMMYNbCOB CyMMUPYIOTCSI

[nuHa BONHLI, HM T, ¢
400 <A <1050 18-1076
1050 <A <1400 50-10-6
1400 <A <1500 10-3
1500<X<1800 10
1800 <X <2600 10-3
2600 <A< 108 107

b) Ans MNynNbLCOB pasnUUHONR ANUTENIbHOCTU U PasHbIX MHTEPBaNoB MexXxay UMNynbcamun Heobxoanumo uc-
nonb3oBaTb MeToA NONHON ANMTENLHOCTU UMNYILCOB (fotal-on-time-puls). MNAS onpegensieTca NonHOW AnuTerb-
HOCTW UMNYSbCOB, KOTopast NpedcTasnsieT coboil cyMMy ANUTENbHOCTEN BCEX MMNYNBbCOB B Npeaenax Anutenb-
HOCTW AMUCCUUN UNKU T, B 3aBUCUMOCTU OT TOTO, KaKoe U3 3Ha4YeHUI MeHbLUe. Mnynbebl ¢ ANUTENbHOCTLIO MeHee
yeM T; NPUHUMALOTCA 3a UMMYNbLChI ¢ AnuTenbHocThio T, Ecnu okasbiBaeTcs ABa unu Gornblie UMNYSIbCoB B
AnUTeNbHOCTU T, TO ANUTENBLHOCTL TAKOW rpymnmbl UMNYNLCOB NPUHUMAETCS 3a ANUTeNbLHOCTL T;. [INs cpaBHeHUs
cNAS, cooTBeTCTBYIOWEN IITUTENBHOCTU, BCE OTAENbHbBIE UMNYNLCLI YCTPOUCTB CKMaAbiBalOTCA.
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9 OnpeaeneHue npeaena AOCTYNHON 3MUCCUMN

9.1 UcnbiTaHuA

Mpu wucnbiTaHUAX MPUHUMAOT BO BHUMAHWE Bce OLWMGKM U CTAaTUCTUHECKYHO HeonpeaeneHHOCTb
usMeputensHoro npouecca (cM. M3K 61040), M onacHocTb YBENMYEHUS 3MUCCUKW, W Aerpagaumio
U3NyyYeHUs B COOTBETCTBUU € BO3pacToM. OTaernbHLIM Nofb30BaTeNsiM MOryT NOHaA06UTLCA AONOSIHUTENbHbIE
UCTbITaHKA.

UcnbiTaHnsa Bo BpeMs PYHKUMOHUPOBAHUST UCTMIONBL3YIOT, AS TOro YTobbl OCYLWECTBUTL Knaccudukauuo
annapatypbl. CoOTBETCTBYIOLLME UCTbITAaHUA BO BpeMsl hyHKLUMOHUPOBAHMUSA, TEXHUYECKOTO U CEPBUCHOTO
obcnykuBaHNUa TaKke UCMonNb3yT ANA onpeaeneHus TpeboBaHuiA K 3salMTHLIM BNOKUPOBKaAM, MApKUPOBKaM U
uHdopmauum ana nonb3osaTtens. BblleynomsiHyTble MCNbITAHUS MPOBOAAT MPU Kaxaom 0BOCHOBaHHO
NPOrHO3NpyeMoM yCnoBun eauHWYHON HeucnpaBHocTU. OgHaKo, ecnu aMUCCUA YMEHbLUAETCA A0 YPOBHSA
Hwke MOO aBTOMATUYECKUM U3MEHEHWE COCTOSIHUS CUCTEMbI 3a BpeMmsl, B TeYeHMe KOTOPOoro AoCTyM YenoBeka
K nasepHOMy W3nydYeHuto OBOCHOBAHHO HE MPOrHo3vMpyeTcsl, TO TakWe HEUCMNPABHOCTU HE NPUHUMAIOT BO
BHUMAaHMe.

Mpumevaunusn

1 ABTOMaTU4eCcKkoe yMEeHblIeHWe BKMoHaeT uanyeckoe orpaHMyYeHUe 3MUCCUM B CBSI3WU C 3NEMEHTHBIMU UIU
CUCTEMHbIMU HapyweHnuamu. Ciloaa He BKNIYAETCA PyYHOE YMEHbLUEHUE UMW NnpekpalieHue 3MUCCUN.

2 Hanpumep, 6e3onacHoe CkaHWpOBaHWE AOCTATOMHO HAAEXKHO NPefoXpaHUTb OT amuccuun Bbiwe 03 npu
YCMOBUM HEWUCNPABHOCTU; OAHAKO 3TO MOXeT ObiTb AOMYCTUMO Arisl annapaTtypbl, Y KOTOPOIA 3KCNO3ULMs niogei Marno-
BeposiTHA.

3 Mpuemnemble cnocobbl aHanu3a BEpPOATHOCTM M pUCKA KacaTernbHO HeucrnpaBHOCTeln uanoxeHo B FMEA
(Mogenb HencnpaBHOCTU U 3hDEKTUBHLIN aHanu3), a Takke (cM., Hanpumep, |IEC 61508). BeposATHOCTHLIN aHanu3
MOXeT ObiTb MCNONBb30BaH Kak Nomowpb B onpeaeneHnun o60CHOBaHHO NPOrHO3UPYEMbIX YCIOBUIA 6OUHWMYHON HEUCH-
paBHOCTU.

4 Knaccuoukaumio yctaHaBnuBalT BO BpeMsA (OYHKUMOHWPOBAHUS, @ OIPaHNYEHUs Ha TeXHMYeckoe obcnyxmea-
HWe 3aBUCAT OT Krnacca annapaTypbl.

Mpwv oLeHWBaHWN NPUrOAHOCTUN 3aLLUTHBLIX KOXKYXOB 4NA NpeAoTBpaLleHns AocTyna YenoBeka K ypoBHIO
3Hepruu, CooTBETCTRYHOLLEN knaccy 4, He06X0AMMO paccMaTpuBaTe BO3HUKHOBEHWE eAVHUYHON HEUCTIPaBHOCTU
Ans Bcex 660CHOBaHHO NPOrHO3UPYEMbIX U3MEHEHWIA HaNpaBeHWs Ny4Yka. AHanu3 goMmKeH BKIoYaTb paccMoT-
peHue BO3ZMOXXHOCTN BO3HUKHOBEHWS TAKOW eAWHNYHOW HEUCNPaBHOCTU, NPUBeAET K BblAeNeHUIo 3Hepruu, JocTa-
TOYHOW ANA CHWKEHWS 3aLLMTHbBIX CBOWCTB KOXYXa U ero paspyLueHusi. Hanpumep, ecnu Bo BpeMst yHKLIMOHN-
POBaHUA UIN MPU YCIIOBKSIX €QMHUYHON HEUCTIPaBHOCT N BMELLATENbCTBO POBOTOTEXHWYECKIX YCTPOACTB UK ApYriX
ynpasnsoLLKX NyYKOM MEXaHU3MOB WU NMPU UCTIONb30BAHUM ONTUYECKUX 3/1€MEHTOB UMW 3aroTOBOK MPUBEOET K
nonagaHuio 3Hepruv HenocpeacTBEHHO Ha NOBEPXHOCTL 3aLLUTHOIO KOXYyXa, TO JOSKHO BbITh BbINOMHEHO O4HO
13 criegyoLmMx YCroBWiA:

- 6AVHUYHAs HeNCNPaBHOCTb A0SMKHA BbITb NCKITIOYEHA MHKEHEPHBIM YCpeaHEHeM 1N

- MaTepwuan Koxyxa JosKeH BelaepkuBaTh 6e3 Aerpagalmm ero 3almuTHbIX CBOMCTB ONACHYH0 3KCTTO3ULMIO
nasepHon aHeprum, nnm

- HEMCnpaBHOCTb A0MXKHa BbITh 0BHapYXeHa 1 3MUCCUS NasepHOro N3nydeHWsl Yepes 3aLUmUTHBIR KOXKYX
AonkHa bbITb NpeoTRpaLLleHa, Npexae YeM Npon3onaeT YXYALUEHWe ero 3aLlUTHbIX CBOICTB.

OueHka BpeMeHW paboTbl 3awmnTHOro koxxyxa meHee 30000 c, kak TpebyeTcs B IEC 60825-4, He npumeHsieT-
sl Npu KNaccudmrKaumMm annapaTtypbl.

MpumedvaHuns

1 Mpeanoxexune, YTo knaccudmkaums JorkHa paccmaTpuBaThesl 6e3 BMewaTenbCTBa YenoBeKka, NPUHATO Mno-
TOM, noaTomy obcnegosaHve 3alMTHOIO KOXyXa Nnosib3oBaTeNieM He npegycMaTpuBaeTcsl.

2 OueHka 3alMTHOro KOXyXa, KoTopasi MPOBOAMNTCA YenoBekoM unm 6e3 ero BMelLaTensCcTBa, UCNoNb3yeTcs Ansi
yCTaHOBeHU ypoBHen 6e3onacHoCTy Unu Anst obHapyXeHnst NOTeHUManbHOro yXyALWEHWs 3alMUTHbIX CBOMCTB KOXyxa,
KOTOPOE MOXET NPOU3ONTU B pesynsrate HenpeaBuAeHHOW HEeMCNPaBHOCTU MU COBOKYMHOCTM MHOXECTBa Heucnpas-
HOCTel He3aBWCHMO OT Knaccudukaumu annaparypbi.
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JonyckaloTca aKBUBANEHTHbIE UCTIBITAHWUS MU NPoLEeaYPbI.

OnTudeckne yCUnuTenu KnaccuduumpyoT UCNonNb3oBaHMEM MaKCUMasribHO AOCTWKUMON NOMHONM Bbl-
XO/IHOM MOLLHOCTU UIA SHEPIUK, KOTOPAst MOXET BKITHOYATb MAaKCUMaSbHbI AXana3oH BXOAHOWM MOLLHOCTU UK
3Hepruu.

MpwumeyaHune— B Tex cnyyasx, kKorga HeM3BeCTEH NPeAen BbIXOAHONW MOLWHOCTU MW SHEPTUU, UCTIONb3YIOT
MaKCUMarbHYI0 MOWHOCTb UMW 3HEPIuio, o0aBnsAemMylo ycunutenem, a Takke Heo6XoaMmyto BXOAHYIO MOLWHOCTb Unn
HEpPruo, NO3BONAIOLLYIO0 JOCTUrHYTh 3TOFO COCTOAHUS.

9.2 UsmepeHue nasepHOro U3NyyvyeHus

MNamepeHne ypoBHel nasepHoro nanyveHns Heobxoammo ansa knaccudmkauum nasepHoli annapaTypbl B
cooTeeTcTBUM € 9.1. B MamepeHuax HeT HeoBXoauMOocCTH, ecniu dnsndecke XxapakTepucTUKL U orpaHUYeHUs Uc-
TOYHUKA NUTAHWA fTa3epHoli annapaTypbl UM ee MOHTaX YeTKO COOTBETCTBYHOT onpeaeneHHoMy Knaccy. MaMepe-
HUSt HeOBGXOAMMO NPOBOAUTL NPU CrEAYIOLLMX YCNIOBUAX W NpoLieaypax:

a) Npy¥ YCNOBUAX W MeToAMKax, MpU KOTOPbIX CYLUECTBYIOT MaKcUMalbHble YPOBHU OOCTYMHOM
SMUCCUU, B TOM uuUcCre MNpU BKIHOYEHUM, CTaBUNN3NPOBABLLEMCS U3NYHEHUN U NPY BbIKITIOYEHUW NasepHON
annaparypbl;

b) Npy1 BCex NONOXeHUSIX OPraHOB YMpaBNEeHUA U YCTAHOBOYHLIX NapameTpax, nepeuncrieHHbIX B MUHCTPYK-
LMAIX MO SKCNNyaTaLum, TEXHUMECKOMY U CePBUCHOMY OBCTYKUBAHMIO B TAKOM COMETaHUM, MPU KOTOPOM co3aaeT-
CSA MaKCUMaNbHbIA YPOBEHb AOCTYNHOMO U3nydeHUs. UamepsiioT Taioke UCMosb3yeMble NPUHAANEXHOCTM, KOTo-
pble MOryT NOBLICUTL OMACHOCTL 0GNYYEHUs] (HaNPUMep, KONMUMATOPEI, KOTOPbIE NOCTABAAIOTCA WU NpesiarakoT-
CA U3roToBUTENEeM AN UCMONb30BaHUA C annapaTypoii);

MpwumeyaHwue— IT10 NnogpasymeBaeT niobyto koHbUIypaumio annaparypbl, kotopasi gocturaeTcs 6e3 ucnorsb-
30BaHUA UHCTPYMEHTOB UMK YCTaHOBKU GrOKMPOBKM, BKIIOYAs PeryrvpoBky B npouecce (hyHKLUMOHMPOBAHUSI UMKN TEXHU-
Yeckoro obcnyxuBaHusi n yCTaHOBKY npeaynpexaeHuin. Hanpumep, korga ontuyeckue 3neMeHThl, Takue Kak unbTpebl,
anddysHble oTpaxarenu UM NH3bl B ONTUYECKON YacTu Na3epHoro nyyka, MoryT nepeMewiarbcsi 6e3 npumeHeHust
MHCTPYMEHTOB, annaparypa [0/KHa UCTIbITbIBAaTLCA B KOHGUrypauum Hambonee onacHoro ypoBHsl. Pekomenaaums uaro-
TOBUTENSA HE MepemMelLaTh ONTUYECKNE 3MIEMEHTLI He O3HaYaeT MOHMXKEeHNe Knacca NpUHATON knaccudukaumm. Knaceu-
rkaumsa 6as3MpyeTcs Ha WHXEHEPHOW KOHCTPYKUMM annapaTtypbl U HE MOXET OCHOBLIBATLCA Ha COOTBETCTBYIOWEM
obpase geicTeusa Nonb3oBaTens;

C) AnNs nasepHol annapaTypbl, He ABNAOLLENCA NasepHO CUCTEMO, NPK NOAKMIOYEHUN K UCTOYHUKY Na-
3epHOW aHeprn, KOTOPLIA pekoMeHayeTCA U3roTOBUTENEM NasepHoli annapaTypa U KOTOPbIN Bbi3blBaeT Makcu-
MarbHY 3MUCCUIO AOCTYMHOrO U3NyYeHUsi annapaTtypbl;

d) B TOUKax MPOCTpaHCTBA, K KOTOPLIM BO3MOXEH AOCTYM NepcoHana 8o Bpemsi pyHKLUOHUPOBaHNS ANst
npoBeAeHNs U3MepeHuiA YpoBHeN A0CTYNHOW aMUccUm (Hanpumep, ecrnu npu yHKLUMOHUPOBaHUM MOXET noTpe-
6oBaTbcs yaaneHne YacTel 3aLMTHOrO KoXyXa U OTKoYeHWe 3aLnTHOR BIoKMPOBKM, USMEepeHUst criegyet npo-
BOAUTL B TOUKaX, AOCTYMHbIX ANsl 4aHHOW KOHCTPYKUUK annapaTyphbl);

€) OeTeKTop 3MepUTenLHOro Npubopa AoskeH pacnonaraTbCsl U OPUEHTUPOBATLCSA TakUM 06pa3om, YToObI
AeTekTMpoBaTh U3Ny4yeHue B MakcuMaribHOW CTeneHu;

f) AomkHbI BbITh co3aaHbl HeobxoanMble YCroBUs A5 M3beraHns Unu ycTpaHeHUst BIIUSIHUS COMYTCTBYO-
LLLero N3nyyeHus npu nsmepeHnm;

g) knaccel 11 1M

Knacc 1 npumeHsitoT B avanaszoHe AnuH BonH oT 180 HM go 1 mm. Knacc 1M npumMeHsitoT B AvanasoHe
anvH BonH ot 302,5 go 4000 Hm. Ons onpedeneHust QOCTYMHOW aMUCCUU NPUMEHSIIOT ycnosust 1, 2 n 3
(cM. Tabnmuy 11).

Ons gnanasoHa anuH BonH ot 302,5 ao 4000 HM, ecnn gocTynHast amucenst MeHee MA3 knacca 1 npu
ycrnoBusx 1, 2 1 3, nasepHyto annapatypy OTHOCSIT K knaccy 1.

Ecnu goctynHas amucems:

- 6onee vem MNAS knacca 1 npu ycnosun 1 unnu 2 n

- MeHee yeM M3 knacca 3B npu ycnosun 1 nunu 2, n

- MeHee yeM MA3 knacca 1 npu ycnosuu 3,

TO NasepHyto annapaTtypy oTHocsT K knacey 1M.
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MpumevyaHnwusa

1 O6bIMHO JoCTynHasA aMucens annapatypel knacca 1M npessiwaeT MNA3 knacca 1 npu ycrnoeum 1 unm ycrnoemm 2.
OgHako annapatypy MOXHO knaccuduumporatb knaccom 1M, korga ato npesbiwenne M09 umeet mecto ana obomx
ycnoeui 1 m 2.

2 MpvunHa npuceoenns MNMAS knacca 3B — npegen makcumanbHON MOWHOCTU, MpoXodsiwen vYepes onTU4eCcKun
npubop.

Ecnn gocTynHas amuccust npesblllaeT 3HaveHue, MO ykasaHHyo B Tabnuue 9 ana knacca 3B, Tak Kak
onpeaeneHa c anepTypoi aAvametpom 3,5 MM B HEAOCTYNHOM ANs YesloBeKka MecTe, TO A0SKHO BbITb AaHo Aonon-
HUTenbHOe NpegynpexxaeHne o NoTeHUMansHoM onacHOCTU Anst KOXKK (cM. 5.2).

MpwnmedyaHune— Ecnnnasepras annapartypa knacca 1M ¢ cuneHO pacxogAawmumcst nyykom B utore byaeT Bbilwe
YPOBHS 3HEPreTMYecKon OCBELLEHHOCTU nnu OyaeT OCYLLEeCTBRSATECA KOHTaKT ¢ UCTOYHMKOM (YCTaHOBKOW BOJOKHA), TO
BO3MOXEH KOXHbIN OXOr;

h) knaccel 2 n 2M

Knacckl 2 1 2M npumeHsiioT K gnanasoHy anunH BonH oT 400 go 700 Hm. Ons onpegeneHns 4OCTYNHOW
3MUCCUMN NPUMEHSAIOT ycrosus 1, 2 1 3, cMm. Tabnuuy 11.

Ecnun gocTtynHas smuccust npesblllaeT Npegensl, ycTaHOBMEHHble TpeboBaHmsaMu ans knaccos 1 u 1M
[cM. nepeyncneHne g)], U B TO ke BpeMs:

- MeHee YeM MAS knacca 2 npu ycroeusax 1, 2 1 3, To NasepHyo annapaTypy OTHOCAT K Knaccy 2.

Ecnun gocTtynHasi amuccust npesblilLaeT Npeaensl, ycTaHoBMEHHble TpebGoBaHusiMK aAns knaccos 1 1 1M
[cM. nepeyvncneHne g)], U B TO ke BpeMst:

- 6onee yem NA3 knacca 2 npu ycnosusix 1 u 2;

- MeHee YeM MO3 knacca 3B npu ycnosuax 1 n 2,

- MeHee 4yeM NO3 knacca 2 npu ycnosun 3,

TO NasepHyto annapaTypy OTHOCAT K knaccy 2M.

MpumeuaHnsa

1 MNpuvunna npuceoenus MNA3 knacca 3B — npegen MakCcMmManbHOW MOLWHOCTH, NPOXOAALWEN Yepes ONTUIECKUN
npr6op, 1 UCKIMIoUYeHUE BbICOKOTO YPOBHSI 3HEPreTUUECKON OCBELEHHOCTU UMK KOHTaKTa ¢ UCTOYHUKOM BonbLIOn pacxo-
ANMOCTWH, KOTOprﬁ BbI3bIBAET OXOI' KOXXW.

2 O6b1MHO fOCTYNHAasA aMuceus annapaTtypel knacca 2M npeesiwaeT MNA3 knacca 2 npu yenoeusax 1 unu 2. OgHako
annaparypy MOXHO knaccuduumposarb knaccom 2M, korga ato npeesiwenune MNA3 knacca 2 nmeet mecto Ansa oboumx
ycnoeun 1 m 2.

Ecnu gocTtynHas amuccus npesbilaeT aHadeHue MOS knacca 3B, Tak kak onpeaeneHa ¢ anepTypon ava-
MeTpom 3,5 MM B HeQOCTYMHOM AAr1s1 YeroBeka MecTe, TO A0MKHO BbITb AaHOo AoNONHUTENbHOE NpeaynpexaeHue
0 NoTeHUuManbLHOW ornacHoOCTU Arist KoXu (cMm. 5.3);

Mpunmevanne —EcnunasepHas annapatypa knacca 2M ¢ cunbHO pacxoasimmcs Ny4kom B utore 6yaeT Boiwe
YPOBHA 3HEpreTM4eckon OCBELLEHHOCTU Unu ByaeT ocyweCcTBNATBCA KOHTAKT C UCTOUHUKOM (YCTAHOBKOW BOMNOKHA), TO
BO3MOXEH KOXHbIA OXOr;

i) knaccel 3R u 3B

Ecnu ypoBeHb usnydeHus, onpeaeneHHsiin cornacHo 9.3 npu ycnosusix 1, 2 u 3, He 6onee MNAS knacca 3R
unu knacca 3B, To nasepHylo annapaTtypy oTHOCAT K knaccam 3R nnu 3B cooTBeTCcTBEHHO. CM. Takke npumeya-
Hue K nepsomy ab3aLly 8.3;

j)knacc 4

Ecnu ypoBeHb nanydeHusi, onpeaeneHHui cornacHo 9.3 1 npyv ogHOM M3 yCNoBUiA: unu 1, unu 2, unm 3,
npesbiwaeT MAS ans knacca 3B, To NasepHyo annapaTypy OTHOCAT K Knaccy 4.
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Ta6nwuuya 4 — MNpegensl 4OCTYNHOI 3MMCCHM ANA NasepHoi annapatypsl knaccos 1 u 1M npu ycnoeun Cg = 1% °

OnutenbHoOCTb aMuccuu £, ¢
OnuHa BONHbI
A, HM ot 1073 or 107" ot 107° ot 107 | o7 1,8105| 015107 | or 11073 ot 0,35 ot 102 ot 10°
no 10~ no10°° po107 | po18105| po510% | po1102% | po0,35 no 10 no 102 no 10% no 104
180 — 302,5 3100 B7-m2 30 Mx-m—2
doTtoxumnyeckas onacHoctb 7,910~ Cp Ix .
302,5 — 315 2,410 Bt 7,9-10~" Co O
(t>Tq)
315 — 400 7,9-10~7 C4 Ox 7,9-1073 Ox 7,910 Br
400 — 450
3,9:1073 Ox 3,910°° C; Bt
5,8109C Ox | 1,0t975 Cg Ox 2107 Cg Ox 7:1074 -£0.75 Cg O A 8
3,91073 C
450 — 500 ) 3
Ik n®
3,910 BT
500 — 700 3,910 Bt
700 — 1050 |5,8:10°° C,Cq A [1,0:075 C, Ca x| 2107 C4 Cg Mk | 7-1074 {975 C, Cg Ak B
1050 — 1400 | 5,810° C; x| 104497 C7 fix | 2107 Cg C7 I 3,5-10-3£0.75 Cg C; fIx 39107 Cy G B
1400 — 1500 8:105 Bt 8107 Ox 4,4-1073 1025 f1x 102 ¢ [Ix
1500 — 1800 8-108 Bt 8103 Iix 11,8102 1975 [
1800 — 2600 8-10° BT 810~ Ix 4,4-1073 £0.25 fixc 1072 ¢ Ox 1,01102 Bt
2600 — 4000 8-104 Bt 8107 [Ix 4,4-1073 1925 fix
4000 — 106 10M Br-m=2 100 5600{%25 hx-m2 1000 BT-M~2
Doxk-m—2
@ MonpaeoYHbii KO3HULMEHT N eanHULLI BENWUYMH cM. Tabnuuy 10.
b O3 ans amuceum aAnmTensHOCTLIO MeHee 10-13 ¢ yecTaHaBNMBaIOT paBHLIM 3KBMBANEHTHON MOLLHOCTU UMK 3HAYEHUIO 3HEPreTUYEecKol ocseweHHocTn M3
npn 10~13 ¢.
¢ B ananasoHe anuH BosH oT 450 n 500 HM NpUMeHsIlOT ABOWHbBIE Npeaentl, U SMMCCUS annapaTtypbl He AOMKHA NpeBbIWaTh Npeaena, yCTaHOBIEHHOTO ans
onpeaeneHHOro knacca nasepa.
MpwnmedaHune—JlasepHas annaparypa, oTBevarouasn TpeboBaHuam knacca 1, Npy COOTBETCTBYIOLMX YCIOBUSIX M3MEPEHNA 1 n 2 moxeT BbiITb onacHa,
KOrga ucrnonb3yeTca ¢ HabnigaTernbHON ONTUKON, UMetoLWeln yBenuyeHne Gonee 7%, unu o6bekTMB amametpom Gornblie, Yem ykasaHo B Tabnuue 11.
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Q@ Tab6nwuua 5— Mpegensl QOCTYNHOM 3MMCCUM ANA NA3epHON annapatypel kiacco 1 u 1M B amanasone anud sBonH ot 400 go 1400 HM (oBnacTb peTuHanbHoOM

o
ONacHOCTM): MPOTSKEHHBIE UCTOYHMKN P ¢ d. €
[runa [dnutenbHocTb 3amuccun £, ¢
o or 10°13 or 101 or 100 ot 1,810°5 ot 51075 ot 10 ot 102 or 10
’ no 10~ po107° £01,8107° Ao 5107 1o 10 10 102 no 104 10 3-10%
400 — 600 HM — peTuHanbHas doToxuMHnyeckas
onacHocTed
3,910 C3 A 3,9105 C; Bt 3,910° C; Bt
9 0,75 7 -4 £0,75 npu npu npu
400 — 700 5,810_ Ce ,D,)K 1,0 tY CG u)K 210~ CG D,)K 71074 t% CG u)K 'th =11 Mpag, ,th = 1‘1 t0,5 mpag »th =110 mpag
AND°®
400 — 700 HM — peTuMHanbHasi TENMOBasi ONAcHOCTb
7104 Cg T, 025 Bt
(t>T)
71041975 Cg Ox
(t<Ty)
7104 C, Cg C; T 0B W (t< T,
700 — 1050 |5,8:107° C, Cg x| 1,0 1275 C, Cg x| 2107 C4 Cg O 7-104 1975 C, Cg x 476 =7 72 Et> ng
1050 — 1400 |5,8-10°8 Cq C; Ox| 10,4 t975 C4 C; 21078 C4 C; Ox 3,5103t%75Cy C; M| 7.10-4 £0.75 C4 Cg C7 Ix
@ MonpaBoYHbIN KOIMMULNEHT U eaUHML LI BENWYMH cM. Tabnuuy 10.
b NA3 ans smucenm anuTensHocTh0 MeHee 10~13 ¢ yecTaHaBnMBaloT paBHLIM 3KBMBANEHTHON MOLLHOCTY MMM 3HAYEHUIO SHepreTYeckoli ocselwenHocTv MAd
npu 10-13 ¢,
¢ B gnanasone gnvH BONH oT 450 go 500 HM, NpUMeEHsIIOT ABOWHBIE NpeAernsl, 1 3MMCCUS annapaTypbl He AOMXKHA NPEBbLIATEL Npeaena, ycTaHOBNEHHOO AN
onpeaeneHHoro knacca.
9 Yron Yph OrPaHU4EH N3MEPUTENbHBIM YIIOM nprema 3,9410°3 C; Ox.
€ Ecnv ncnonb3yoT Bpems aKkenoavumm o1 1 ¢ go 10 ¢ B gnanasoHe anvH BonH ot 400 ao 484 Hm ans Buaumoro nctoqHuka ot 1,5 ao 82 mpag , To npuHumaiot
ABOWMHON Npeaen oToXMMMUYeckoit onacHocTh 3,9:1073 C; [, ycTaHoBNeHHbIN ans 1 ¢.
MpumeuyaHune—JlazepHas annapatypa, oTeevatowas Tpe6oBaHMAM Knacca 1, Npu COOTBETCTBYIOLMX YCIOBUAX n3mepennit 1 u 2 moxeT 6biTb onacHa,
Korga mcrionbayetcst ¢ HabnogaTtensHOn onTUKON, nmetowelr yBenvueHne Gonee 7%, unu o6bekTUB auametpom Goree yem ykasaHo B Tabnuue 11.
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Tab6nunuya 6 — MNpegens AOCTYNHOW 3MWCCUW ANS NA3ePHON annapaTypsl knaccos 2 n 2M

[nuHa BonHbI A, HM

OnutensHoOCTL dMuceun £, ¢

NA3 knacca 2

400 — 700

1<0,25
{>0,25

Takol xe, kak M43 knacca 1
Cg1072 BT*

MpwumeyaHune— JlazepHas annapaTtypa, kotopas oTBevaeT TpeboBaHusM knaccudmkaumm, Kak knacc 2
Ha OCHOBE M3MepeHWi Nno ycrioBusiMm 1 u 2, MoxeT ObITb OnacHa, Korga UCronb3yeTcs ¢ HabniogaTenbHON ONTUKOW
nmMetowwel yBennyeHne Gonblue 7> unu anameTpbl aneptyp Gonblwe ykasaHHbix B Tabnuue 11.

* MonpaBoyHbI KO3DDUUMEHT M egUHULbI BENMUYMH cM. Tabnuuy 10.
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@ Ta6nuua 7— lNpegens 4OCTYNHOM SMUCCHN ANA Na3epHoil annaparypsl knacca 3R u Cg = 126, ¢

1-62809 2311001

£L0e

N
[dnutenbHOCTL 3mMuccun ¢, ¢
OnuHa BOMHbI
AHm or 1013 10 10" or10 " go109| o110 [ ot 107 | 145405 | 01510 | 01110 | 510357010 | or 1040 103 | o7 10° g0 31074
po 10 n01,810°| ;55105 | 80110 | 100,35

180 — 302,5 1,5-10" Br-m2 150 Mx-m—2

doToXmmMHUYeckaa onacHoCTb
302,5 — 315 4,010 C, Ix

(t>Tq)°
1,2-105 Bt 4,010 C, Ox
Tennoeasi onacHocTb(f < T4)¢
4,010 Cy Ix
4,010°8 ¢, Ox
315 — 400 40102 0x | 4,0010°°Br
5,010 Bt
400 — 700 (t=0,25¢c)
2,9-1078 Ox 5,0-£9.75 [Ix 1-10-8 Ox 5,0-10-3 Bt
A A A (t<0,25¢)
3,51073 {075 I
— 2,910 C 5,0-1075 C 1106 C 3,507 - 975 C, Ax

700 — 1050 4 X 4 K 4 K 20103 G4 € B
1050 — 1400| 29107 C, Ok | 52:t975 ¢, Ox 11075 C; Ox 1,8:1072 - {075 ¢, Ix
1400 — 1500 4108 BT 4 1073 Ox 2,2:1072-10.25 [ 51072 ¢ Ox
1500 — 1800 4107 BT 41072 [Ix 9-10-2:£0.75 1x 5.0-10-2 BT
1800 — 2600 4108 BT 4 1073 Ox 2,2-1072 025 [k 51072 t Ox
2600 — 4000 4105 BT 410 2,2 1072 0,25 [
4000 — 108 5-10™ Br-mM—2 500 Ox-m2 2,8:10% - 1925 I-m—2 5 000 BT - M2

@ MonpaBo4HbIN KOSPMULMEHT M eNHULLI M3MEpeHns], cM. Tabnuuy 10.

b NA3 ans sMuconn gnuTenbHOCTLIO Meree 10-12 ¢ yCTaHaBNWBAIOT PaBHbIM 3KBMBANEHTHON MOLHOCTY UMW 3HAYEHWI0 SHepreTUyeckon oceeleHHocTm M43
npn 10~ ¢

¢ [Ins noBTOPSAIOWMXCA UMNYNBCOB B Y& nasepax HW 0QMH M3 UMMYNbCOB HE AOMKeH NPeBbIlaTh NPeaeribHoe 3HaveHue.
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Tabnwnuya 8— MNpeaens 4OCTYNHOW aMuccum Ans nasepHo npoaykuum knacca 3R B gnanasore gnuH BonH ot 400 go 1400 Hm (obnacTb peTuHanbsHOM onacHoOCTH):

NPOTSKEHHbIE UCTOYHMKND: P
OnutenbHOCTL amuccun f, ¢
[OnuHa BONHbI
A HM or 10713 or10M ot 107° oT 1077 ot 1,810° | 015107 | or1-1072 ot 0,35 ot 10 ot 108
no10™ no107° po107 [po1,810°%| po510° | no1102 | po0,35 no 10 no10° no 3-10*
5,0:103 C¢ BT
(t=0,25¢)
400 — 700 |2,9-10°8 Cg Ox 5,0 t%75 Cg Ox 11078 Cg Ox 5,0-1073 C4 BT
(t<0,25c)
3,5:1073 t0.75 Cg Ik
3,51 0_3 C4 Cﬁ C7 T2_0’25 Bt
3,51073 t975 ¢, Cg Ik (t>Tp)
700 — 1050 | 2,9-10°8 C, C x| 5,0 {975 C4 Cg O 1-10% C, Cg Ox
(t<Ty)
3,5:1073 t975¢C, Cg C; Ox
1050 — 1400 | 2,9-107 Cg C; x| 52 t%75 C5 C; x 1:107° Cg C7 M 1,81072 {975 Cg C7 5,0-1072 Br
@ MonpaBo4Hble MHOXWUTENWU W eQUHULBI BENWUYMH cM. Tabnvuy 10.
b A3 ans smuceun anutensHocTblo MeHee 1073 ¢ forKHBl BbiITh YCTAHOBMEHb PaBHLIMU SKBUBANEHTHON MOLLHOCTU UM SHEPreTUHECcKOl OCBELLLEHHOCTH
npegenos M43 npn 103 c.
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Tab6nwnuya 9— MNpegensl 4OCTYNHOM 3MUCCUM AN Na3epHON annapartypsl knacca 3B
[InHa Bonkbi A, Hy OnutenbHOCTL amuccum ¢, ¢
<107 10° 000,25 0,25 fo 3-10*

180 — 302,5 3,8-10° Bt 3,8-10% Ox 1,5103 Bt
302,5 — 315 1,2510* C, Bt 1,25:10°5 C, Ox 5105 C, Bt

315 — 400 1,25:108 Bt 0,125 fx

400 — 700 3107 Bt 0,03 Ox ana t < 0,06 ¢

0,5BTanat=>0,06c
0,5BT
700 — 1050 3-107 C4 Bt 0,03C, Mxanat<0,06 C; ¢
0,5Branat=>0,06 C4c
1050 — 1400 1,5-108 Bt 0,15 Ox
1400 — 108 1,25108 Bt 0,125 Ox
MonpaBouHbIN kKO3thUUMEHT U eanHULBI BEnUuMH cm. Tabnuuy 10.

MonpaBo4Hble koaddpuuneHTsl C; — C; 1 ToUkM NpepbiBaHuA T, u T, ucnonbayemole B Tabnuuax 4—9,

onpeaensiioT U3 NpusegeHHbIX BelpaXkeHur (cM. Tabnuuy 10).

Tab6nuuya 10 — MonpaBo4Hble kKO3MDULUMEHTLI U TOUKM NPEPLIBAHNA ANA UCMONb30BaHuA B pacveTtax NA3 n MO
CnekTpanbHbiii AManasoH, HM

MapameTp

Ot 180 go 400

Cy = 56108025

T, = 1008(x~295) .10-15 ¢ Ot 302,5 po 315

C,=30 Ot 180 po 302,5

C,= 100:2(» - 295) Ot 302,5 po 315

T, = 10-10l(c — o min)/98,5] ~a

T, =10cana o < 1,5 mpag Ot 400 go 1400

T, =100 c gnst o < 100 mpag

C;=1,0 OT1 400 pgo 450
OT 450 po 600

C3 =1 O0,0Z(L —450)

C4 = 1000021~ 700) OT 700 go 1050

C4=50 Ot 1050 go 1400
OT 400 go 108

Cs= N-V4a

Ce=1 OT 180 go 400 u ot 400 go 108

Ce =140 0 < Opg®
OT1 400 go 1400

Ce = 0 /Oyin ANA Oy < O S Oy

Cs = Cmax /Omin = 66,7 ANA 0L > Ol ©
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OkoHuyaHue mabnuysi 10

MNapametp CneKkTpanbHbii [uanasoH, HM
C;=1,0 Ot 700 po 1150
C; = 100018 - 1150) Ot 1150 go 1200
C;=8,0 OT1 1200 go 1400

Omin = 1,5 Mpag

Omax = 100 mpag

N — Yucno umnynbcoB, cogepXalmxcsi Mexay nprHumMaemMbiMy gnutensHocTsamm [cm. 8.3, nepeuncnerwe f)
1 nyHKT A.3, npunoxexus A)

@ Cg NPUMEHSIOT TOMBKO NpW ANUTENBHOCTU MMMYNbCOB Kopoye 0,25 c.

b Cg MPUMEHAIOT TONBKO K UMMYILCHBIM 1a3epam U HenpepbIBHbIM Nasepam 4nsi TENNOBbIX PeTUHAMNBHbIX
npeaenos.

¢ MakcumanbHoe orpaHuyeHue yrna npuema Yy, AOIKHO BbiTh PABHO Cimay [HO CM. 8.4, nepeumncnexue d)].

MpumedaHwms:

1 — Bce 570 cBuaeTenbcTByeT 06 achdexTax ans skcnoavumi menee 10~° ¢ Ana AnvH BonH MeHblue 400 HM U
6onbwe 1400 Hm. MO Anst 3TMX ANUTENBHOCTEN 3MUCCHUM W AJIMH BOIH OCYLLECTBIISIIOTCSI pacyeToOM 3KBUBaINEeHTHON
MOLLHOCTU U3MNYYEHWUs UMW SHEPreTUYECKoW OCBELEHHOCTM OT MOLLHOCTW U3NyHEeHUs! UMW SHEPreTUHECKOW IKCMNO3K-
LMK npuMennTensHo k 1072 ¢ ans AnvH BonH MeHblue 400 HM 1 Gonbwe 1400 HM.

2 — Cwm. Tabnuuy 11 ansa anepTypHbIx gnadparm v Tabnuuy A.4 (npunoxeHve A) Ans orpaHMYMBAIOLLMX anepTyp.

3 — B copmynax 1abnuy 4 — 9 1 B npuMeYaHnax ANWHbl BOMH CneayeT BblpaXaTb B HAHOMETpax, ANuTenNb-
HOCTb 3MUCCUM { B CEKyHAaX U o — B MUMNMpaguaHax. ,

4 — [Ina anutenbHOCTEN 3MUCCUK, KOTOPbIE NEXaT Ha rpaHuuax BpemeHHbIX obnactei (Hanpumep, 10 c), B
Tabnmuax 4 — 9 NPMMEHSIIOT HauMeHbWWI nNpegen. Tam, rae NCNoNb3yeTCA CUMBON «<», 3TO 03HAYAET MEHbLLE UMK
paBHo.

9.3 N'eomeTpuUna UsmepeHUn

9.3.1 O6LiKe NnonoxeHusn

Tpw ycnoBusl UaMepeHUiA pekoMeHayeTcs Anst onpeaeneHnst AOCTYNHON aMmmuccum. Yenosust 1 1 2 npuMeHs-
0T Ha AMHaX BOSH, rae onTuyeckue npucnocobneHus ansa HabnogeHWs ysenvumeatoT onacHoCcTb. Yenosue 1
cneayeT NpUMEHSTb K KONNMMMUPOBAHHBLIM NMyYkam, rae Teneckornbl M GUHOKNW YBENUYMBAIOT OMACHOCTb, a YCIo-
BUWe 2 crieyeT NPMMEHSITb K UCTOYHMKaM ¢ 60MbLUIOI BLIXOAHOW pacxoAnMOCTbio, Koraa UCTofb3YT MUKPOCKO-
Mbl, YyBENUUMTENbHbIE CTeKNa U rnasHble JyMbl, KOTOPbLIE YBENUYMBAKOT ONACHOCTb. YCioBUe 3 NpUMEHSIIOT AN
HEeBOOPYXXEHHOTO rnasa. Ycnosue 3 criegyeT NPUMEHSITb NpY U3MepeHUM MOLLHOCTU U 3Hepruv Habniogaemoro
Na3epHOro Uany4eHus.

Mpu n3amepeHusix cnegyeTt NPUMEHSITL HAMGONbLUME OrpaHUYEHUS, OTMEYEHHbBIE B MPUHATLIX YCroBusiX. Ecnun
HaunBonbLUMe orpaHNYeHUs HeoueBUAHbI, TO NMPUHUMAaeMbIE YCIOBUS! CriedyeT pacCuuTbiBaTh.

MpyMeHSOT crneaytoLume cXembl BbIMUCTIEHWIA:

a) YnpolleHHbIi MeToa (Mo yMonJyaHuio), rae sapaHee ycTaHOBNEeHHbIe UCTbITaHUS ANa knaccudmkauum
NPOBOAAT Ha (PUKCUPOBAHHOM PACCTOSIHUMA OTHOCUTESILHO BbIGPAHHOM TOUKW. [iNst STUX YNPOLEHHbIX BbIMUCNEHNI
HeT HeoBXoAMMOCTH OnpeaenTh YIIoBOi pasmep BUAUMOTO UCTOYHUKA, Tak kak Cg (cM. Tabnuuy 10) npuHumaloT
paBHbIM 1.

b) ns nanyveHns c ANMHaMu1 BOIMH B AMana3oHe peTMHanbHoli onacHoct ot 400 go 1400 Hm, korga MNAS
YMHOXaIOT Ha napameTp Cg C APYTMM AMaMeTPOM, YeM 1 AN NPOTSHKEHHOro UCTOHYHMKA. 3TO HE0BX0aANUMO, 4ToOhI
OLEeHWUTb Knacc annaparypbl (T. €. CpaBHUTL 3HaYEHUe JOCTYMHON aMUCCUK ¢ cooTBeTCTBYOWMM MNO3) npu
Hanbonee onacHOM NonoXxeHuW B nydke. BTopoit MeTod Anst NPOTSHKEHHOro UCTOYHMKA Gonee yCnoXHEHHbIM, Yem
MeTod OLEHKM MO YMOMYaHWIo B MepevnCiieHni a), YTo No3BoNsAeT ToMHee onpeaenunTb 3HaYeHne AOCTYMHOM
3MUCCUN.

MpumedaHune — Bo MHorux cnyyasix Haubonee onacHoe MonoXeHne HaxoguTcs He Ha paccTosiHumn 100 mm
OT TOYKM OTCYETa, KOTOPOEe UCMONb3yeTcs AMsi OCHOBHOIO M3MEpEHMs], a Ha ropasgo Gonbwem pacctosHum. Onpeaene-
HWe YrnoBoro pasmepa BMaMMoro NCToyHmka Ha pacctosHum 100 Mm OT Toukmn oTcyeTa BydeT B 3TOM Cityyae NCXOOHbIM
ansa NA3, koTopbii npeBocxoaut MAS, onpeaeneHHbIn nNpyu Hanbonee onNacHOM MOMOXEHUN.

Ecnv ynpolueHHble peaynsTaTsl OLEeHKM (Mo YMOnYaHuio) NpusogsT K 0XMaaeMoMy Knaccy, To HeT Heobxo-
AMMOCTU BbINOMNHATL OLEHOYHbIE MpoLeaypbl B NOHOM o6beme Ans MPOTsHKEHHOro NcTouHuKa (cm. 9.3.2) aaxe
He CMOTPSA Ha TO, YTO AENCTBUTENbHBINA UCTOYHUK MOXET BbITh NPOTSXKEHHBIM 1 AeicTBYOWMIA koadduruneHT Cq
6yneT 6onblue 1, n Hanbonee onacHoe NONOXeHWe OTNNYAETCH OT NONOXEHUS!, ykazaHHoro B Tabnuue 11.
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MpumeyaHwne— Ecnm nctoynnk npeacraensiet cobon GapbepHbIi NasepHbIn Quoa Un ecnu ucnyckaeTcs
XOPOLLIO KOMNMMUPOBaHHbLIA My4OK, TO 06bIMHO NPUMEHSIIOT OAUH U3 YNPOLLEHHBIX METOAOB OLEHKM (MO YMOMUaHMIo), T. €.
annapaTypa paBHOLEHHa MO pesynbratam MPOTSKEHHOMO UCTOYHMKA, MOMyYeHHbIM, Kak onucaHo B 9.3.3.

9.3.2 OueHKa no ymon4aHuto (ynpolueHHbIA MeTon)

PaccTosHus, npyBeAeHHbIe B Tabnuue 11, NPUMEHSIHOT MO YMOSTYaHMIO NPU YNpOoLLIEHHOM MeToae:

- ANS UCTOMHUKOB C ANHamMu BonH MeHee 400 HM 1 6onee 1400 HM nnu

- ecnv MHoxutenbs Cg paBeH 1 1nu

- Ana hOTOXMMMYECKOro peTUHANBLHOro Npeaena npu 3HaveHUaAxX BpemeHHON 6askbl 6onee 100 ¢, korga usme-
PAEMbIN Yron Npuema He orpaHudmMeaeTcs (T. e., Mo KpaiHel Mepe, He MeHbLUE YINoBOro pasmepa BUOAUMOTO
NCTOYHWKA),

- ANA ApYTVIX Npeaernos, KOTopble He ABMS0TCA HA (hOTOXUMUYECKAMU, HU TENSIOBLIMU (T. €. He 3aBUCAT OT
Cg) peTuHanbHbIMW Npedenamm (Takue kak M43 knacca 3B).

PacctosiHus, ykasaHHble B Tabnuue 11, onpeensitoTcsl, kak paccTosiHue OT BbIGpaHHOro nonoxeHus tTab-
bl 12.

Tab6nunua 11— [OuameTpbl M3amMepuTeribHbIX aNepTyp U PACcCTOSIHWUI AN OLEHKW NO YMOMUaHMIo (YNPOLLEHHbI METos)

Yenoeue 1 Yecnosue 2 Yenosue 1
MpumMeHsAT K KonnuMuposaHHomy | MpumenstoT K pacxopawemy | MpumeHsioT K onpeaeneHnio sHepretTu-
[nvHa BOMHbI MnydKy, Korfa Teneckon unu nyyKy, Koraa yBenuuutens- 4YeCKOW OCBELLEHHOCTM Mpu Habnofe-
HM " | BUHOKNL YBENMYMBAIOT OMACHOCTL Hble CTekna, MUKPOCKOMbI HWKU NyYKa HEBOOPYXXEHHLIM Na30M
YBENMYMBAIOT ONACHOCTb
AnepTypHas PaccrosHue, | ANEPTYPHAS | paccrosnme, | AnepTypHas anadparmal [ pacerosmue,
Avadpparma, MM onadparma, MM orpaHuuuBaioLlas MM
MM MM anepTtypa
< 302,5 — — — — 1 0
> 302,5 — 400 25 2000 7 70 1 100
> 400 — 1400 50 2000 7 70 7 100
7% 2000 7 70 1onat<0,35c¢ 100
> 1400 — 4000 ycnoewe 3 1,538 0,35< £ <10c
35anat=>10c
> 4000 — 10° — — — — 1anat<0,35c¢ 0
1,5t3/8 0,35< t <10c
35anat>10c
>105 — 106 — — — — 1 0

MpumeyaHnune— OnucaHHble HMXKE «YCNOBUSAY, COgepXallMe TUMUYHBIE CIyYau, AaHbl ANS CrPABKA 1 He
ABMSIOTCHA UCKIIOUNTENBHBIMM,

Tabnwuua 12 — BeibpaHHble TOUKM

Tun annapaTtypbl BbibpaHHas Touqka

MonynposogHukoBble wmanydatenn (CW, nasepHbie gnopgbl, cBepx- | dusnyeckoe pacnonoxeHne aneMmeHTa
TNIOMWHECLEHTHbIE ANOAbI)

Ckanvpyemasi amncens (BKIIOYasa ckaHupyemble NHeliHble nasepsl) | BepwuHa ckaHmpoBaHus (TouKa BpalleHust
CKaHMpYIOLWero nyyka)

InHeriHbIn Nasep dokanbHas Tovka (BepluMHa Beepa YrnoB)
Bbixog BonokHa KoHeu BonokHa

MonHocTbo AU Y3HBIE UCTOYHUKK MNoBepxHoCTb paccemBaTensi

Opyrve Y3koe MecTo nyuyka

MpwnmeyaHue— Ecnu BoibpanHas Touka pacrnonoXeHa BHYTPW 3alMTHOIO KOXyXa (T.€. HeQoCTyrnHa) 1
paccTosiHMe OT 3aKpbITOW TOUKM AOCTYNa YenoBeka 6onbLue, YeM N3MepeHHoe paccTosiHue, ykasaHHoe B Tabnuue 11,
TO U3MepeHUs BbIMOMHSIIOT OT 3aKPbITOW TOYKM JOCTYyNa YeroBeka.
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9.3.3 YcnoBuA pacyeTta NpoTsiXeHHbIX UICTOYHUKOB

Ons anuH BoMH AnanasoHa peTuHanbHow onacHocTu (400—1400 HM) aocTynHyto amuccuio 1 MO npu
Knaccudpukaumm cnegyet onpeaenatb NpyM Hanbonee onacHOM MOMOXEHUN:

- korda BelbupatoT 3HadeHue Cg Bonblue eguHuubl 4na onpeaeneHus NMAS nnu

- Korda npegenbHbIf yron npyema Bbibupaercs Ans onpeaeneHns A0CTYNHOM 3MUCCUM NPU CPaBHEHWUM C
doTOXMMUYECKMUN PETUHANBHBIMW NpeaenamMu.

HocTynHyto smuccuto 1 NA3 onpeaensiioT COBMECTHO (T. €. OHW ABMSIOTCSA NAapHbIMU 3HAYEHUSIMU) B Pa3HbIX
NONOXEHUAX BHYTPY Ny4Ka, U 3HAYEHWS, MONy4eHHbIe Npy Hanbonee onacHoOM NOMOXEeHUW, UCNOMb3YoTCA AN
YCTaHOBINEHWA KIiacca annaparypbl. 3To npegnonaraeT, YTo A0CTYNHYI0 aMuccuio (kotopyto cpasHusatot ¢ NAJ)
1 NAO3 onpeaensitoT B HEKOTOPOM MOMOKEHUW BHYTPU MyYKa, T. €. YINOoBOW pa3mep BUAMMOIO UCTOUHUKA o (U
cnepgoeaTtencHo Cg) onpedensitoT B NOMOXeHWU anepTypHO Anadparmbl, YTO UCTIONb3yeTcsl, YUTO6bl YCTaHOBUTL
AOCTYMHYI0 3MUCCULO.

MpumeuaHnsa

1 B cniyyae, rge pacxoguMoCTb Na3epHOro nyyka meHee vyem 1,5 mpag, yrmoeou pasMmep BUOMMOTO UCTOHHUKA O
COOTBETCTBYET CUlyin M ONpeAeneHme JOoCTYNHON 3MUCCUMU MOXET BbiTb BbINONMHEHO COIMACHO YCNOBUSAM, YKa3aHHbIM B
9.3.1.

2 Ecnn nctounnk auddy3Hbid, HanpuMep nasepHbiil Ny4ok nagaet Ha amddy3HO NMPonycKaowylo NnockoCTb,
MOBEPXHOCTb cunTaloT Anddy30poM M paccmaTpyBaloT Kak NonoxeHne BUAUMOIO CTOYHMKA, KOTOPLINM UCNyCKaeT uany-
YeHne gnddy3Ho, U MOKHO ONpeaensTh YIMOBOW pasMep BUAMMOro nctouHuka [cm. 8.3, nepeuncnenue d)] ansa pacuyerta
HepaBHOMEpPHOCTU 06pas3LoB.

3 B HekoTopbix Boree CroXHbIX COYETAHUAX C MHOXECTBOM WCTOUHMKOB MITM MHOXECTBOM (hOKasfbHbIX TOYEK
BO3MOXHO NMPUMEHSITb Boree CrnoXHy TEXHWKY, TaKylo Kak TpaccupoBKa Iydei.

a) QuameTpbl anepTypsl

Yecnoeust 1 1 3 ogMHAKOBO MOAXoOAT Kak Ans onpeaeneHust AOCTYNHOW 3MUCCUKW, Tak U AN YyrnoBoro
pasmepa BUOMMOro UCTOUHUKA (06a U3 KOTOPbIX AOMKHBI onpeaensiTeea Npyu Hanbonee onacHoM NONOXEHUN B
nyyke). MNpw aToM anepTypHbIe gnadparMmbl U MUHUMaNbHOE U3MepsieMoe PaccTosiHUe, Kak yKkasbiBaeTcsl B Tab-
nuue 11, 4onXkHbl BbITb NCNOMNb30BaHbI (CM. PUCYHKN 3 1 4).

YrnoBow pasmep Kpyrnas anepTypHas guacgparma
BMOVMOTO UCTOUHUKA

Yron npuema IWH3a Kpyrmblid orpaHnantens nons

Buavimbin

WUCTOYHUK Pabovas nnowagb

d / ZieTekTopa

M3mepsiemoe PacctosiHue
paccTosiHve r A0 nsobpaxeHns

PucyHok 3 — MN3mepeHne ¢ orpaHnyeHnem yrna npvema nyTeMm cosgaHusi n3obpaxeHws BUOUMOrO UCTOYHMKA
B NMOCKOCTN NOnesow guadparmsl
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Kpyrnbiii orpaHu4uTenb nons

Kpyrnas aneptypHas guadparma

McTouHuk Yron npuema
PaGouas nnowaab

/ AeTeKTopa
o

Namepsiemoe

paccTosHue r

MpumeyaHwne— YcTaHOBKA HE NMPUMEHSIETCH, KOTAA BUAVMBIA MCTOYHUK HE JOCTYMEH.

PucyHok 4 — MN3mepenne ¢ orpaHvyeHvem yrna npyema nytem pasMeLLeHusi Kpyriol anepTypbl UMK Macku
(cnyxuT B Ka4ecTBe noneeow gvadparmbl) B HENOCPEACTBEHHON GMM30CTN C BUAUMBIM UCTOYHWUKOM

Ons ycnosus 2 onpegeneHve QOCTYMHON SMUCCHK, @ Takke YINoBOro pasmepa BUAMMOro NCTOYHMKA Npn-
MEHSII0T NOMOXUTENbHY0 NMH3Y L1 ¢ poKycHbIM paccTosiHueM 35 MM 1 anepTypy AameTpom 7 MM, pasmeLLieH-
Hyt0 (CM. pUCYHOK 5) Ha paccTosiHUK 35 MM OT BbIBpaHHOW TOUKW, AaHHOW B Tabnuue 12. AnepTypHas anadparma
Ans onpegeneHns AoCTYNHOW 3MUCCUW, PAaBHO Kak 1 Ans onpeaeneHns YriioBoro paamepa BUAMMOro UCTOYHMKA,
O0IKHa BbITh pasmeLleHa Ha paccTosiHUM 100 MM OT H3LI L1, 1 grnameTp 3Tol anepTypHOR aAnadparmel A0MKEH
COCTaBMSATb 3,5 MM.

MpumedaHue—IuH3a L1 npeacraenser coboli yBenuunTersHOE CTEKIO ¢ yBenudeHnem 7. Korga pacxoaa-
LMIACH NCTOYHMK NOMeLLeH B hokarnbHYI0 TOYKY NMH3bI, N3MNyYeHWe CTaHOBUTCH MapannenbHbiM, U Takoe npeBpaleHne
BO3[ENCTBYET KaK Ha AOCTYIMHYIO 3MUCCUIO, ONpeaenaemMyto C anepTypHOW gnadparmon, Tak u yrinoeon pasmep BUAUMOro
MCTOYHMKA. Tak Kak BCe paccTosiHWA (OUKCUPOBaHbI, TO Ans YCIoBUA 2 HET HeobxoanmocTn naeHTudurumposarte Hanbo-
nee onacHoe MnonoXxeHue.

AneptypHas anagparma 3,5 MM
Aneptypa 7 MM L1f=35mm

NeTounuk:
BOINOKHO [—-——————-—35 MM{‘
- Paguometp
100 mm
AneprtypHas guagparma 3,5 mm
Aneptypa 7 MM L1f=35mm
McTounuk: * ,\/a_l
BOMOKHO ————-—-—35 MM* d\J
100 MM
1

MepemeHHas BenuymMHa /
MUHUMWU3NPYIOLLIAA YITIOBOW
pasmep usobpaxeHus

PucyHok 5 — QkcnepumeHTanbHas yCTaHOBKa Ansl onpeaeneHusi AOCTYNHON ammuccum (BBEPXY) U YIMOBOTO paamepa
BMMMOTO UCTOYHUKA (BHU3Y) NPU YCNOBUM 2, KOIJAA UCTOYHUK CHATAETCS MPOTSIKEHHBIM (T.€. He UCNONb3YIOT YNPOLWEH-
HYIO OLIEHKY, METOA NO YMOITYaHUIO)
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b) Yron npnema

Yron npuemMa onpeaensoT OTHOLLEHWeM AuameTpa orpaHW4MBatoLLei gnadparMbl U pacCcTosHUEM MEXAY
aTol AnadbparmMoi v NINH3oM (PacCTosIHNE N30BPaKeHUs) (CM. PUCYHOK 3) NI OTHOLLIEHWEM AnaMeTpa orpaHnIi-
BatoLLelt Avadparmel U pacCTOSHUEM MEXAY NCTOYHUKOM 1 NPUEMHUKOM (M3MepsSeMoe paccTosiHWe) (CM. puCy-
Hok 4). B pacueT npvHMMaroTcs notepu, 0bycnosneHHbIe NIMH3aMu.

Onsa ycnosuid 2 1 3 yron npvema, onpeaensitoLLnii ypoBeHb AOCTYNHOR aMUCCUU, AOSKEH BbITb yCTaHOB-
NeH B COOTBETCTBUU C TPeBOBaHUSAMU HKENPUBEAEHHbLIX NepedncneHni 1) u 2). Ans ycnosus 1 yron nprema
onpegenstoT AeneHneM 3HaueHWn, AaHHbIX B nepevncneHunsix 1) n 2), Ha koadpuuneHT 7.

1) PoToXUMUYECKUE PETUHANBbHbLIE Mpeaensl

[na namepeHns UCTOUMHMKOB M AanbHEUL X BblMUCEHUA hoToxummudecknx npegenos (400 — 600 Hm)
OrpaH1uMBaIOTCA YIIIOM NpUema Yy, AaHHLIM B Tabnuue 13

Tabnwuuya 13 — lNpeaeneHbIv yron npvema Yoh-

OnMTenbHOCTb 3MUCCUN, C

Yph ANS yCNOBUA 1, mpag

Yph ANA ycnosuin 2 u 3, mpag

10 <£t<100 1,57 1
100 < t<10* 0,16-t05 1,1:£05
104 < t<3-10* 16 110

Ecnu yrnosoit pasvep UCTOYHMKA o Gonblue, YeM ykasaHHbIN NpeaenbHbIi yron npuema Yy, To yron
npvema GyaeT He BosblUe, YeM 3HaueHure, ykazaHHOe AN Yo,. ECNn yrnosoi pasmep UCTOYHWKA oL MEHbLUE, YeM
yKasaHHbIA npeaesibHbIA yromn npuema Yy, T yro npuema 6yaet NoTHOCTLIO OXBaTLIBATL UCTOYHWK, M HET Heob-
XOAMMOCTY NPUHAMATL €ro BO BHUMaHUE (T. €. Yron npuema He Gyaet orpaHnIMBaTbLCA 3HAUYEHNEM Ypp).

MpumeyaHwne— [Ina namepenns yrma MCTOUHNKOB, KOIAA & < Yp,, HET HEOBXOANMOCTM B CNELMasnbHbIX
U3MEepEHMsIX XOPOLLIO U3BECTHOrO yrra npuema. Ytobbl nonyunTb onpeaeneHHbi yron npuema, MOXHO onpeaenuTb unm
nsobpaxeHme WCTOMHMKA Ha nocnegHen avadparmMe WM MackMpoBaHWE UCTOYHWKA — CM. PUCYHKM 3 U 4 cooTBeT-
CTBEHHO.

2) Bce gpyrue peTuHanbHble npedensl

Ons nsmepeHns N3nyyYeHns yunTbiBatoT He TonbKo hoToXxnMUyeckue, Ho U Apyrue orpaHUYeHusl, yron npu-
ema [JOoSKeH MoNHOCTLI0 OXBaTbIBaTh MCTOUHMK (TO €CThb Yron npuema AosmkeH 6biTb, No kKpaHeln Mepe, Takoro xe
pa3smepa, kak yrioBOi pasmep McTouvHWKa o). OAHAKO, €CNU O > Olyax, MPEAENbHBIA YroN NpuemMa paBeH Oyay
(100 mpag). B npegenax gnanasoxa AnvH sonH ot 400 ao 1400 HM Npy ouEeHKe BUANMOTO UCTOUHUKA, KOTOPGIN
COCTOMWT U3 MHOXECTBa TOYEK, Yron npuema MeHsIeTCsl B ANANa3oHe Oy, <Y< Olmax [CM. 8.3, nepeuncnerue d)].
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MpunoxeHune A
(cnpaBo4Hoe)

3Ha4YeHUAA MaKCUMarbHO AOHYCTVIMOI';I JKcno3uuuu

A.1 OOwume 3amevaHus

MAS obbivHO ABnNsATCA npouaBogHsiMu oT MA3. MAD BknioueHbl B AaHHOe npunoxeHue, Ytobbl o6ecneuntb
M3roToBMTENElN AONONHUTENBHON MHMOPMAaLUMen, KOTopas MOXeT MOMOYb B pasBUTUMU HanpasneHnin 6e3onacHocTy,
CBSI3aHHbIX C MnpegrnonaragMbiM UCNOMb30BaHNEM UX Npodykumun (Hanpumep, onpegeneHne HOIMMP).

MpyvMeyaHne— YNPOLWeHHbIE BLIHMMCIEHNA MOTYT 3HauMTenbHo 3aHmnante HOMP. Hanpumep, korga nasepHas
anepTypa pacrnonoxeHa nosaau 6onblON 30HBI, KOrAa UMEeTCs BHELLHee CYXeHue Mnydka Unu korga npodunb nyuka
TaKoOMN, YTO MOLLHOCTb, MPOXOAALLAA HYepes anepTypy, 3aHNXaeTcs, Unu Korga npegnonaraetcs [ayccos npodunb nyYka.
B Takux cnydyasix 06bi4HO noneaHo onpeaenuts HOMP namepeHusivu.

3HaveHns yposHen MO, kOTOpbIE cogepaTca B HACTOAWEM CTaH4apTe, afanTUpPOBaHbl K 3HAYEHUsIM npegena
nanyyenus, onybnukoBaHHbIX MexayHapogHbIM KOMUTETOM MO 3aliuTe OT HEUOHWU3UPOBAHHOIO M3NydeHusl. 3HayeHus!
M3, ycTaHOBNEHHbI® HUXE HA M3BECTHblE YPOBHU OMNACHOCTU, OCHOBAHbI HA AOCTOBEPHOW MHGOPMaLUKN OT IKCrepu-
MEHTanbHbIX UEHTPOB. 3HaveHnsa MOS gonyckaeTcsa nCnonb3oBaTh KAk PYKOBOACTBO MPU KOHTPONE M3Ny4YeHWn U He
JOIMKHBI paccMaTpuBaThCA B Ka4ecTBe onpedeneHHbIX pasgenuTenbHblX NMHUKA Mmexay 6e3onacHbiMM M onacHbIMK
YPOBHSIMWU. B HEKOTOPBIX Cny4asix IKCMO3WUMs NasepHOro UanydeHust AomkHa ObiTb HACTOMNBKO Mana, HACKONbKO 3TO
BO3MOXHO.

MpvHYMaeTcs, YTO U3NYyYeHUs] HAa HECKOMNBKUX A/IMHaX BOMH UMEIOT aaanTUBHBIN 3ahekT Ha yCnoBun, UTO CNeKT-
panbHble 06nacTy nokasaHsl kak gobaBneHHbIe cMMBONaMK (0) ANA MasHoro U (s) Ans obnyveHns Koxu B matpuue (CMm.
Tabnuuy 2). Tam, rge uany4aemble AnWHbI BOMHbI HE MOKasaHbl Kak aaauTUBHLIN 3ddeKT, ONacHOCTU AOMKHbI BbiTh
OUEHeHbl OTAENBHO.
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Ta6nuua A.1— MakeumansHo gonyctumas skcrnoauums (MO3) npu Cg =1 ceTyaTkn NpsAMbIM BO3AENCTBMEM Na3epHOro nanyderns® b

AnutenbHocTe nanyyeHus f, ¢
OnuHa BONHbLI
A, HM oT107" or 107" ot 1070 ot 107 | 011,810 | o1 5107° ot 11078 ot 10 ot 102 | or 10°
po10" po 107° o107 001,810°%| 005105 | po1-1073 no 10 no 102 po 10 | po 3-10*
180 — 302,5 30 Dx-m2
302,5 — 315 doToxMMmYeckas onacHocTb?
31010 Br-m—2 (t>Ty) Cy Ox-m2
C, Dxem—2
Tepmuueckas onacHocTbd
(t<Ty)
Cq Dxm—?
315 — 400 Cq Dxem? 104 Do-m2
400 — 450 100 x-m—2
100 C; Ox-m—2
10~ M m2 404 £ 075 2 10-3 Dox-m2 £0.75 Qyc-m=2 C3; Brm2
450 — 500 1,510~ x-m 2,710% t hm 5 bk-m 18-t Oxm uc
10 BT-m2
500 — 700 10 BT-M~2
700 — 1050 | 1,510 C4 x-m=2| 2,7-10% -t 075 C, k-m2 51073 C4 Ix-m~2 18:1975 Cy -2 10 C4 C; Br-m2
1050 — 1400 | 1,510 C; Ox-m2| 2,7-10° -t 075 C; Mhic-m2 51072 Cy Ox-m2 90+t %7° C; Qx-m2
1400 — 1500 10" Br-m~2 103 x-m2 5600t %25 x-m—2
1500 — 1800 103 Br-m2 10% Dox-m2 1,000 Br-mM2
1800 — 2600 1012 Br-m—2 103 Ox-m2 5600-t 925 Mox-m—2
2600 — 108 10" Br-m2 100 [x-m—2 5600t .25 [x-m2

@ MonpaBo4HbIi kKO3HMULUEHT N €OUHULEI BENWYWH, CM. Tabnuuy 10.

b MA3 ans gnutensHocTel akcnoavummu meHee 1072 ¢ n ansa anue BonH meHee 400 HM n 6onee 1400 HM yCTAHABNMBAIOT PaBHLIM 3KBUBANEHTHOMY
3HAYEHWNIO IHEPreTUUECKOI OCBELLLEHHOCTM OT Npeiena aHepreTuyeckon akcnoauummn npu 10~2 ¢. M3 ana anutensHocTer skcnosuumn menee 10-13 ¢ yeranae-
NMBAIOT PaBHBLIM SKBUBANEHTHOMY 3HAYEHMIO 3HepreTuYeckon oceeleHHoctn oT M3 npu 1013 ¢

¢ B awanasoxe anuH BonH ot 400 Ao 600 HM NPUMEHSIIOT ABOMHbIE Npegensl, U U3fy4YeHne nasepa He AOIMKHO NPEBLIWATb NPUMEHAEMbIE NMPeaensi.

4 InA uMNYNbCHBLIX YNBTPadNONETOBLIX NAa3epoB HU OAMH Npeaer He MOXeT GbiTb NPeBbILIEH.

1-62809 0311001
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Ta6nuuya A.2— MakcumansHo gonyctumas akcrnosuums (MIO3) ceTyaTku Npy NpsiMOM BO3AENCTBUM NA3EPHOrO N3nyYeHus

OnutensHocTe uanyvexun f, ¢

OnvHa BonHbI
A, HM or 10713 or 107" ot 10°° or 1,8:107° o1 5108 ot 10 ot 10 ot 10*
no 107" no107° no1,810° n00510°° no 10 no 102 po 10* no 3-10*
oT 400 go 600 HM — choTOoXMMMYECKas
OnacHoOCTb AnsA ceTtyaTkn?
400 — 700 1,510~ 2,7-10% 0.75 5.10-3 181075 Cg w2 100 C3 Mxm=2| 1 C3BT'M2 | 1 C3BTM2
Cs Ook-M—2 Cg Dx-m—2 Cg w2 MUCMONb3YIT | UCNONb3YIOT | UCMONb3YIOT
Yon = 11 Mpag | Yon= 1,112 vy, =110
mpag mMpag
ub
ot 400 go 700 HM — Tepmudeckasn
OnacHoOCTb ANA ceTvyaTku
18 C T, 225 BT-m2
(t>T)
(t<T)
18 $0.75 CG .u)K.M—Z
18 C4 C6C7 T2_0’25 BT‘M_2
(t>To)
(t<Ty)
18-t 0,75 C4 C6C7 H)K'M_2
700 — 1050 1,5104C, Cs | 2,710%t975C, C5 | 5102 C4 Cg 181975 C4 Cg MM~
Oox-m—2 Oox-m—2 Iox-m—2
1050 — 1400 1,5-1073 C5 C; 2,7:10%:¢0.75 Cg C; 5102 C C s 075 9
,u)K'M_Z ,u)K'M_z 6 L7 hox-m 90t™ CG C7 x-m

& Yron Ypp — OrpaHuu4eHHbIA NPpU M3MEPEHWAX Yron npuema.
b B auanasoHe anuH BorH OT 400 70 600 HM NPUMEHSIOT ABOVHbLIE Npeaensl, W U3fyYeHne nasepa He JOMKHO MpeBbillaTh NPUMEHsieMble Npeaesb.
O6bIYHO Npegerbl POTOXMMNYECKOW ONAcHOCTU NPUMEHSIIOT TOMBKO AJsl AnuTenbHOCTel akcrnoanumm Bonee 10 ¢, ogHako Ans OANWH BONMH B JAManasoHe
400 — 484 HM Anst BUAMMBIX UCTOYHUKOB YITOBLIMW pa3mepamu oT 1,5 g0 82 mpag NpuUMeHsIoT ABOMHONM npeaen doToxumudeckoi onacHocT 100 Cz Ix-m—2
ONs 3KCMNo3numn He meHee 1 C.

1-62809 2311001
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Ta6nuuya A.3— MakeumansHo goryctimasn skcroanums (M3) koxu nasepHsIM UarnyyeHnem®):o)

OnntensHOCTL uany4venus , ¢
OnuHa BOSHbI 5 -
%, HM <1079 or 11(()):7;@ oT 11(()):3ﬂ0 or 1073 0o 10 ot 10 go 10° ot 102 go 3-10*
180 — 302,5 30 Ox-m2
302,5 — 315 C, Dxm2
{t>Ty)
1010 B2
310" Bt'm Cy Doww2 C, Oxem-2
(t<Ty)
315 — 400 Cq Dx-m2 10* O-m—2 10 Br-m~2
400 — 700 2-10M Br-m—2 200 Ox-m—2 1,1-10% £ 025 fiye-m—2 2,000 Bt-m—2
700 — 1400 2-10" C,4 200 C, Ox-m—2 1,1-10% C, £ 925 2,000 C4 B1-m2
BT M2 Mox-m—2
1400 — 1500 1012 B1-m2 108 Ox-m—2 5600-f 925 fx-m—2
1500 — 1800 1013 B1-M—2 104 x-m—2
.M-2 €)
1800 — 2600 | 1072 Bry2 103 Dr-m-2 5600-¢ 025 [y-m~2 1,000 Br-m
2600 — 108 10" Br-m—2 100 Ox-m2 5600 £ 925 w2
a) [Ins KOPPeKLMM MOMPaBOYHbLIX KOSMULMEHTOB U 8ANHUL, BENUYNH CM. Tabnuuy 10.
b) CBeaeHns 06 achchekTax BO3AEHCTBIS o6nyyenuns ana amvtenbHocTen menee 1072 ¢ orpannuensl. M3 ans
TaKUX ANMTENbHOCTEN SKCMO3NLMKM MOMy4YeHa Kak NpouasogHas Ans obnyyeHHocTH, npumensioweiica k 1072 c.
S Mpu oBny4eHun noBepxHocTM koxu Gonmee 0,1 M2 MOS ywmenbwaiot go 100 Br-m~2. Ana nnowapeii
0,01 M2 — 0,1 M2 M3 nameHsiioT 06paTHO MPOMNOPLNOHANBHO B COOTBETCTBUM ¢ 0BNYYEHHOI NNOWAABI0 KOXMU.

A.2 OrpaHnumnBarLLme anepTypbl

Mpy BCEX W3MEPEHUSsIX W BbIMUCMEHMUSX 3HAYEHMWI IKCNO3ULMM HEOBXOANMO WCMONb3OBaTh COOTBETCTBYIOLLYIO
anepTypy. 9To OrpaHuYMBaloLWan aneptypa, onpeaensiemasl guaMmeTpomM obnactu B hopme Kpyra, B KOTOPOW OCYLLECTB-
NAT yCpeaHeHne SHepreTM4eckor OCBeLWEHHOCTM UMM 3HEPreTUYeCcKoN SKCNo3nuun. 3Ha4yeHus AMamMeTpoB OrpaHnym-
BaKOLWWMX anepTyp npueedeHbl B Tabnuue A4,

Ans UMNYyNbCHO-NEPUOANYECKUX Na3epoB 3KCNO3MLMA B Npeaenax crekTpansHoro ananasona oT 1400 go 10° um
anepTypy guameTpoM 1 MM MCMonb3yIoT Ol OLEHKM ONAacHOCTU OT OAWMHOYHOIO MMINYNbCa; anepTypy avameTpom 3,5 MM
npumeHstoT gnsa ouerHkn MOS npw akcnoanuum Gonee 10 c.

MpwnmeyaHue— 3Ha4deHns obBnydeHus rmas uaMepsiioT B gnanasoHe gnvH sonH ot 400 go 1400 HM n aneptype
avameTpom Gonee 7 mm (3padok). 3HaveHuss MO ycTaHaBnmBaloT 6€3 y4eTa MeHbLWMX AMAMETPOB 3padka.

Tab6nuuya A4 — [QuameTpbl anepTyp Ans N3MEPEHUs1 IHEPrETUHECKON OCBELLEHHOCTU U 3Hepre-
TUYECKOW IKCMO3NLMM Na3epHOro M3ny4eHus

CnekTpanbHblii guanasoH, AuameTp aneptypbl Ans
nM rnas, Mm KOXW, MM
Ot 180 po 400 1
>400 go 1 400 7
>1, 400 go 108 1 ans £<0,35¢ 3,5
1,56 pnsa 0,35c <t <10 ¢
35anat=10c
> 105 go 10° 1 1
MpumeyaHne—py MHOrOMMNYNBCHOM OBMNyYeHMM — B COOTBETCTBUM € A.3.
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A.3 lasepbi ¢ NOBTOPAWUMNCH UMMYNbCaM1 U MOOYNUPYeMble nasepbl

Mpu oueHke MO ans noeTopsiowerocs obnyyeHns cnegyeT NPUMEHSATb HWXe NpUBedeHHbIE METOAbI.

O6nyyeHune ot noboii NocnedoBaTensHOCTU MMMYNBCOB (MNK TPYNIMbl MMMYNBCOB B NOCNEA0oBaTENBHOCTU UMNYNb-
COB), Npoxoasiwer B noboe ycTaHOBNEHHOE BPEMs, He AorkHO npesbiwaTte MOS ansa storo Bpemexn.

MO3 npu obnyyeHuy rmas B AnanasoHe AnvH BorH 400 < A < 108 Hm onpeaensioT MpyM MCnonb3oBaHUKU Camoro
XKecTkoro u3 TpeboeaHuii nepevncnenuin a), b), c). TpeboBaHue nepeuncneHunsi ¢) NPUMEHSIIOT TONBbKO ANA TeNnNOoBbIX
OrpaHuYeHnn BO3OENCTBUS Ha CeTHATKY U HE NPUMEHSIIOT Anst (hOTOXUMUHECKUX.

MAO3 npu obny4veHnu rmas npu gnvHax sonH meHee 400 HM nnu npu o6ny4YeHUN KOXKn onpeaensiioT Npu UCNonb3o-
BaHUM CaMOro XeCTKOoro ua TpeGoBaHui nepedncrieHnin a) u b).

a) akeno3nuusi ot NMboro OAMHOYHOrO MMMNYNBCa N3 CEPUN MMNYNBCOB HE AOMKHO NpeBbiwaTte MA3 ana oguHou-
HOIo MMNynbca;

b) cpegHsia akcno3uuma onNsA CEpUM UMMYNbCOB € ANUTENBHOCTLIO 3KCNo3numMn T He AomkHa npesbiwaTte MAS,
npueegeHHsele B Tabnmuax A.1 — A.3 (mpunoxeHne A) Ans OAUHOYHOTO MMMNYNbCa C ANUTENBHOCTBLIO 3Kcno3numn T;

¢) 1) Ans NOCTOSIHHBIX 3HAYEHWI SHEPTMM MMNYNbCA WU ANUTENBHOCTU UMNYMbCa:

- 06ny4yeHne oT uMnyneca He AOMmKHO npeBbiwate M3 Ana 0ANHOYHOrO MMNYNBbCa, YMHOXEHHOTO Ha MONPaBOM-
HbIl koadbpmumeHT Cs. KoathpdmumeHT Cg NPUMEHSIOT TONBKO K OTAENBHOMY UMNYNbLCY ANUTENBHOCTEIO MeHee 0,25 c.

M-Daeonuu. U3 cepvm = Mueonwu. - Cs,

rae:

M3y, — MOS Ans ogmHouHOro MMNynbCea,

MAOBocnen, uun — MOS ANA No6oro 0AMHOYHOIO MMMNYILCa U3 CEPUN MMNYILCOB,

C5 = N_1/4,

N — achhekTVBHOE YMCIO MMMNYNBCOB B CEPUU UMITYTILCOB B TEHEHUE ONpeaeneHHOW ANUTENbHOCTN 3KCNO3NLNK
[korga wmnynbebl cnegyloT B NpomexyTke Bpemenu T; (cm. Tabnuuy 3)], N MeHbwe dakTM4eckoro yncna uMnynbcoe
(cMm. Huxe). MakcumaneHasi ANUTENBbHOCTb SKCMO3ULMK, KOTOPYIO HEOBX0AMMO y4uMThIBaTh ANS OUEHKWM B Anana3oHe
AnvH BonH oT 400 go 1400 Hm, paBHa T, (cm. Tabnuuy 10) unu npumeHsemomy 6a30BOMY NPOMEXYTKY BPEMEHU, B
3aBUCUMMOCTU OT TOrO, Kakoe U3 3TUX 3HadeHuli meHbwe . [na anuH sonH 6onee 1400 vm MAS, npumeHaemasn no
TpeboBaHMsIM ans OueHkW, onpegensietcs BpeMmeHem 10 c.

Ecnu B TedeHne nepuopa T, NOABNAETCA HECKONBLKO MMnynbcoB (cMm. Tabnuuy 3), To gna onpegenenna N mnx
CUMTAIOT KaK OAMHOYHbIA MMNYNbC U 3HEPreTUHecKNe SKCNO3NLUUWM KaxZoro oTAeNbHOro MMNynbca CyMMUpYIOT ansi
cpaeHeHus MO T.

2) Ansa pa3nuyHbIX ANUTENBHOCTEN MMMYNbCa UMW MHTEPBANoB MeX4y MMIyNbCaMmyu NPUMEHSIIOT MeTod MOMHON
anuteneHocTM umnynecoB. MO onpegensoT NONHON ANUTENBHOCTM MMMYNBCOB, KOTOPas ABMSIETCA CYMMOW ANUTESb-
HOCTeW BCeX MMMyNbCOB 3a BPEMSI 3KCMO3nLMM, unu ans T,, B 3aBUCUMMOCTM OT TOrO, Kakoe U3 3HAYEeHUIA MeHblue.
MmMnynecel AnMTenbHOCTBIO MeHee T; ycTaHaenueawTea gnutensHocTeio 7. Ecnn B npepenax T; npoxogAat Asa wnu
6onblwe MMNYNbCOB, 3Ta rpynna MMNynbca ycTaHaBnvBalTes gnutensHocTeio T, [ns cpaBHenms ¢ MAS ans onpeae-
NEHHOW ANWTENBHOCTU CYMMUPYIOT BCE SHEPreTUYECKNe 3KCMO3MUMKM OTAelbHbIX MMMYNbCOB.

A.4YcnoBua namepeHus

A.4.1 O6wee

Ans oueHkn hakTMHeckon o6MyHEeHHOCTU MPUMEHSIIOT CreaytoLlmne YCIoBUS U3MEPEHUIA.

A.4.2 OrpaHnumBaoLwan aneprypa

3Ha4YeHUs1 SHepPreTMHecKoW 3KCMNO3ULMKN UMW 3HepreTuyeckon obny4eHHOCTU, KOTOpble HeOBXOOMMO CPaBHWUTL C
cooteeTcTBYOWMMY M3, yCpeaHsIoT ¢ NOMOLLBIO KPYIIon anepTypHON gnadparmel, COOTBETCTBYIOLLEN pasmMepam orpa-
HUUMBaIOLMX anepTyp, NpuBeaeHHbIX B Tabnvue A.4. [ina obnyyeHHOCTM rmasa B guanasoHe BorH ot 400 go 1400 Hm
UCIMONb3ylT MUHUMarbHoe paccTtosiHue 100 mm.

A.4.3 Yron npuema

a) doToxMmMMYecKkme orpaHnyeHnsl, OTHOCALMECH K ceTuaTke rnasa

Ana namepeHuii NCTOYHMKOB M OUEHKN npegena oToxmmmuyeckon onacHoctu cetyatkm (400 go 600 Hm), npe-
AEnbHbIA Yron Npuema Yo, PaBeH:

Yoh =11 mpag ansa 10 c < £ <100 ¢;

Yon = 1,1 195 mpap ans 100 ¢ < £< 104 c;

Yon =110 Mpag ans 10* c <£<3 x 10%c.

Ecnn yrnoeoi pasmep UCTOYHMKa o Bonblue, Yem onpedeneHHblii NpeaenbHbIA yron npuema Yons TO 3HaYeHne
yrna npuema He [OIDKHO NPeBbIlaTh 3Ha4eHUs, OnpeaerneHHoro Ans Y, ECnv yrnosoi pasmep NCTOYHMKA o) MEHbLUE,
ueMm orpefeneHHbIl NPeAerbHbIN yron npuema Yo, TO yron nprema AOMKeH NOMHOCTBIO OXBATbIBaTb paccmaTpuBae-
MbIA MCTOYHMK, U €10 TOYHOTO Onpeaernerusi He TpebyeTcs (T. €. ero He HYXHO OrpaHUuMBaTL A0 Yon)-

MpumedaHue— [na n3avepeHuin 0OOMHOYHbLIX ManbIX UCTOYHWKOB, KOTAA (. < Ypp, HET HEOBXOAMMOCTH TOUHO
onpegensaTte yron npvema. Ytobbl Nony4nts TOYHO ONpeAeneHHbIN Yron npMemMa MOXHO MCMONb3oBaTe M3obpaxeHwe
MCTOYHVKa BHE NoneBov guadparmbl UM HANOXeHemM UCTOYHMKA Ha NoneByto gmadparMy (CM. pucyHku 3 u 4 cooTBeT-
CTBEHHO).
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b) Bce apyrve orpaHuyeHus

Mpu M3MepeHUn Wn3ny4YeHus Ans CPaBHEHWUSI C UHBIMU OFPaHUYEHUSIMU, KPpOoMe (DOTOXMMUYECKON OMacHoCTH,
OTHOCSILLENWCH K CEeTYaTKe rnasa, yron npuema AOSKeH NoMHOCTBI0 OXBAThIBATb MCTOYHUK (T. €. Yron npuemMa AormkeH ObiTb
TaKUM e, KakK YINOBOW pasmep UCTOYHMKA ). OgHaKo npu o > Oy B AManasoHe anuH BomnH ot 302,5 go 4000 Hm
orpaHuyeHue yrna npuema He gornxHo 6biTb Bonblue, Yem oyay (0,1 paa) Ans Nnpegenos TennoBor onacHocTw. B npege-
nax guanasoHa anuH BonH ot 400 go 1400 Hm Ansa npeaenoB TENMOBOW OMACHOCTM MPKW OLEHKE BUOMMOIO UCTOYHUKA,
COCTOSILLErO U3 MHOXECTBA TOYEK, YIron npueMa JomkeH ObiTb B AUanasoHe Oyyin £ ¥ < Onax [CM. 8.4, nepeuncnenue d)].

Ons onpegenernns MBO anst HEKPYIMbIX UCTOYHWMKOB U3INyYeHWs 3HA4YEHUe NPUEMHOTO Yrra OpTOrOHaNbHOIO Unu
TNIMHEWHOTO UCTOYHUKA ONMPedensioT kak cpeaHeapudmeTnyeckoe ABYX YITOBLIX pasmMepoB UCTOYHUMKA. JTobol yrnosou
pa3smep, 6ONbLNIA Olpgyx UM MEHBLWIA Ui, AOMKEH ObITh OFpaHUYeH nepes BbIMUCIEHNAMMN 80 Clygy UIN Oy, COOTBET-
CTBEHHO. Npeaernbl POTOXMMUYECKOW OMACHOCTU CEeTHYATKU He 3aBWUCAT OT YITIOBOrO pasMepa UCTOYHMKA, a8 UCTOYHUK
M3MEPSAIOT C YINOM NpuemMa, kak onpeaerneHo Bbille.

A.5 INazepbl ¢ NPOTAXKEHHLIM UCTOYHUKOM

O6bI4HO CTPEMATCSl HeMTpanu3oBaTh BpegHoe BosgelicTere M3 Manbix NCTOYHMKOB Npu HabnwoaeHun anddys-
HbIX OTPaXKEHWUI U B HEKOTOPLIX CIy4Yasix TAKKe Na3epHbIX MaTpuLl, NMMHUK U3NYyYeHUs Nasepa, NasepoB ¢ Ny4kom anameT-
pom Gornee 0,2 MM 1 pacxogsawWwmmes yrrom 6onee 2 mpag nnm npoTsbkeHHbIX Andy3HBIX NCTOYHMKOB Na3epHON anna-
parypsl.

Ansi NpOTSXKEHHBIX UCTOUYHUKOB NMa3epHOro MUanydveHust (Hanpumep, npu HabnogeHun auddysHoro oTpaxeHus) B
gvanasoHe anuH BonH ot 400 go 1400 v MAS Tennosowm onacHoCcTM Ansd rnas yBENWUMBAIOT Ha  MOMPaBOY-
Hbll ko3hdnumeHT Cg NpU YCNOBWM, YTO YITIOBOW pas3Mep WCTOYHMKA (M3MepsiioT B rnasdy Habniogartens), Gonblue
Omin (Omin = 1,5 Mpan).

MonpaeouHbIn kKoaddnuneHT Cg onpeaensioT cnedyowmm obpasom:

Cs=1 ana a < dyins
Ce = tlOlmin  ANA Olyin < O S Uy

C6 = Omax /(Xmin AN O > Clyax-
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Mpunoxenne B
(cnpaBouHoe)

Mpumepbl pacueToB

B.1 YcnoBHble 0603HaueHns1, ucrnonbdyemsie B GOpMynax HaCTOSILLEro MPUIOXKEHUS:

Cumson EanHuua BenuuuHbI OnpepeneHue
a M HvameTp BbIXOAAWErO NAa3epHOro nyyka
naa Br, [, BT-m~2 Mpepen goctynHown ammncemn
vnu Di-m—2
o paa Yrnoeon paamep BMAWMOIO UCTOUHMKA (Mnu auddy3Hoe oTpaxeHue), Habnio-
[AeMOro U3 TOYKM B MPOCTPAHCTBE
Cmin paa MuHUManbHbIiA yron, CTAMMBaeMbIA UCTOUYHUKOM, [irsl KOTOPOrO NMPUMEHUM KPU-
TEPUN NPOTSKEHHOIO UCTOYHMKA
Cy, 1 MonpaBouHble koahdULMEHTHI (CM. NpumevaHust B Tabnmue 10)
Co,....Cq
PRF Ynm YacTtoTa noBTOpEHMsI MMNYINbLCOB, L
H Dok-m—2 OHepreTuueckasl 3KCro3nuums
E BT-m—2 MHTEHCUBHOCTL M3Ny4YeHus1 Ha onpeaerneHHOM pacCTOsIHUM I OT BUAWMOIO UC-
TOYHMKA
Hy ok -m—2 OHepreTnyeckasl SKCMo3uLUs HA BbiXoAe My4ka
Ey BT M2 WHTEHCUBHOCTb M3NyYeHUst A BIXOQHOTO My4YKa HA HYIEBOM PacCTOSIHUM OT
BUAMMOIO UCTOYHMKA
HM AnvHa BoNHbI M3ny4veHns nasepa
N 1 Uuncrno nMnyneCcoB 32 Bpemsl 3KCNo3vumm
Py Br MonHas MOLWHOCTb U3Ny4YeHus (MOTOK U3Ny4YeHus1) HENPEepLIBHOMO nasepa wnu
CpeaHAs MOLHOCTb M3INyYeHUsi UMIMYNbCHO-MepPUOaMYEecKoro nasepa
Po Br MoLWHOCTE M3nyyYeHnss UMNYNbCa MMMNYIBCHOTO rnasepa
(0} pag Yron pacxoxaeHusi BoIXOOALWEro Na3epHoro nyudka
T 1 YuncneHHaa koHcTaHTa 3,142
Q Ox MonHas sHeprus ManydeHUst UMNYNbCHOrO nasepa
t AnvtenbHOCTE OOVHOYHOIO Na3epHOro MMMynbca
T c O6wasn A4NUTENbHOCTL 3KCMO3NLUKM CEPUN MMIYIILCOB
T, To c KoHTpornbHble ToYkM BpemeHu (cm. Tabnuuy 10)

B.2 Knaccudmkaums nasepHoi annapaTtypbl

BBepeHne

MpvMepsbl, NpeacTaBneHHbIe B AaHHOM NPUMOXEHWUMW, UNMIOCTPUPYIOT BblMMCIIMTENBHBIE Npouedypbl ANs Knaccu-
hvKaLmm nasepHoW annapaTypbl, OCHOBLIBAsICb Ha U3MepseMblX NapaMeTpax, Nory4aembiX Npyu BbiMONIHEHWN YCIOBUNA
M3MepeHuii, onpedeneHHbIX B HacTosiweM cTaHgapte. bnok-cxeMbl NpUBeaeHsl B fAHHOM NPUINOXEHUU NS uNncTpa-
LN OCHOBHbIX LLAroB, KOTOpble MOryT BbiTb HEOBXOAMMBI ANS BbIYUCNEHUI U MOMNHONW Knaccudukaummn nasepHon anna-
paTypbl, O4HAKO HEBO3MOXHO 06beaMHUTL nasepbl B 0gHY Orok-cxemy.

Kak onpegeneHo B 8.2 u 8.3, 06513aHHOCTBIO M3rOTOBUTENSI UITK YTNONHOMOYEHHOTO UM NULLAa SIBNSIETCA onpeaerne-
HVe Knacca nasepHon annapatypsl. AnnapaTypy nocne marotoBneHust cnegyet KnaccuduumpoBaTb Ha OCHOBAHWUW TaKo-
ro CoYeTaHus BbIXOOHON MOLLHOCTM (MOLWHOCTEN) U ANMVHLI (ANWH) BOMHbI AOCTYMHOIO 1a3epHOro U3ny4yeHnss BO BCEM
JnanasoHe ero BO3MOXHOCTeW npu hyHKUMOHMpoBaHUM B Moboe BpeMsi Nocrne M3roTOBIEHUsl, KOTOpoe No3BonsieT
OTHECTM annaparypa K camoMy BbICOKOMY COOTBETCTBylowWwemy knaccy. 143 ans knaccoB 1 m 1M, 2 n 2M, 3R n 3B
(nepeuncneHHbIe B NopsaKe BO3pacTaHusl ONacHOCTW) NpueedeHsbl B Tabnuuax 4 — 9 COOTBETCTBEHHO.

3HaqeHns YeTbipex UCMonb3yeMbIX NONPaBOYHbIX KO3hULUNEHTOB AaHbl B NpuMeyaHusix kK Tabnuue 10 B kavecTBe
PYHKUMIA ANWHBI BOMHbI, ANUTENBHOCT 3MUCCUM, YMCNa MMNYNBbCOB U YITIOBOrO pasmepa.

Ecnu nonb3oBatens mogudmumpyeT NasepHyto annapaTtypy Tak, UTo U3MEHSIeTCS AOCTUXMMOE M3nydeHue, TO OH
HeceT OTBETCTBEHHOCTb 3a obecneveHne NpaBuNbHOW Knaccudukaumm.

MpaeunbHas knaccudumkauma nasepHon annapaTypbl MOXET BKIlouarb B ce6s Bolumcnenue M3 ana 6onee yem
OQHOIO KNnacca u3 nepeuncrieHHslx B 8.3, 4tobbl 06ecnevnTs NPaBUIbHYIO KNAacCcuUKaLMIO, Kak MOKa3aHo Ha PUCYHKaX
B.1 n B.2. Mpumep MNA3 ana knacca 1 npeactaBneH Ha pucyHkax B.3 — B.5.
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0 BbIXOAHbIX
napameTpax
vsgenus
A
TNasep MMnynbe- Ha Bbixoge Mepuoau-
UMMYNBCHOTO HBIN OZMHOMHBIIA yeckoe
unu UMMNYNbC Unu -
HenpepbIBHOMO nepuoandeckoe | Usny4yeHue
N3My4eHusi? uany4eHue?
CwW OQMHOuHBIN
UMNynbC
] ]

BbiGpaTh knacc;
BblGpaTb 3HayeHue
BpEMEHU
[cm. 8.3,
nepeyncnenue e)j

Onpegenutb JJTIVIOA“HWH'
[em. 8.3, nepeuncnenue f)J;
npumevaxue 1

BuiGpats knace;
BbIGpaTh 3Ha4YeHVe
BpemeHnu [cm. 8.3,
nepeyvecnenue f)]

\

BeiGpaTb knacc; ucnons3oearb
ANUTENbHOCTb OANHOYHOIO
UMMYNbCa KaK 3Ha4YeHUe BpemMeHU

A

 J

Onpepenntb ﬂl‘ll/lnocnen". wan T

[cm. 8.3, nepeuucnenue f)];
npumedaxue 1

!

A HaxopuTCA B AvanasoHe

Her 400 — 10° um, npumensioTes
npeaent! TepMUIECKO
OnacHoOCTU?
Aa

Y Y

n O

nocneaH. umn

uMnyrnbsca

BbiGparb HaumeHbluee sHadeHne AN, oun.
T ANA CpaBHEHUNA
C AOCTWKUMbIM YPOBHEM U3NYYEHUS OAUHOMHOIO

Cepus uMnynbcos
yknagblBaeTcs
B Npeaenax nepuoaa T,;?
Cwm. Tabnuuy 3

Het

Ha

Onpepenute AN
OJ1s1 BBIOPAHHOro Knacca

Y

) J

OTmMeTUTb AOCTUrHYTOE
MaKCUManbHoOe 3HaveHue
N [em. 8.3, nepeuncnenue f)]

I CMm. npumeyaHue 2

Onpepenutb

AMocnemn. wnan T = M gpumuoum. N 025

) 4

Beibpartb Kracc
BbILLE

Y NOBTOPUTL

n3MepeHust

Het

M3MepeHHbIN OOCTUTHYTHIN
YPOBEHb U3MNy4YeHUs MeHbLUe,
Yyem pacyetHbin M
AN JaHHoro knacca?

BeibpaTh HauMeHbLIee 3HaUYeHe ﬂl'lmomuuoq“',

nn”nocnenu_ umn TY ﬂn“nocnenu. wMn
Ana cpaBHEHUs C AOCTWKUMbIM YpOBHEM
usnyyeHua OQuHOYHOIO UMnynbca

Oa

BeiGpartb knacc
HuXe

N NOBTOPUTL

nsMepeHust

Y

22

Bam Heo6xopuMo NpoBEpPUTD,
- yT0 AN nsgenunst moxer
ObITb KITACCOM HWXe?

Het
\

PrHMW

Mpumedanune 1 — MOS0y, ONPEAENSIOT MO ANNTENBHOCTY OQNHOYHOTO MMIYIIBCA.
MASoaunoun, 7 BeMcnsior na NA37, onpeaeneqHoro no BeiGpaHHoOM BpemMeHHON Gase.
Ecnvn NO37 BoipaxkeH B [k unu kM2, 10 NO3ounoun.7 = MAS 7/N7 (B O vnn Dox-m—2).
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Ecnun N3 sbipaxeH B BT nin Br-m—2, 1o MO3oaunoun. 7= MA37/ vactoTy nosTopeHna umnynbeos, B My ([x nnm
Ix-m2).

rae T — BbibpaHHas BpemeHHas 6a3a;

N7 — uucno umnynecoB 3a epems 7.

MpumeyaHue 2— Ecnu cepus nMNynNbCoOB YKNaabIBaeTcs B npegenax nepnoga T;, 3aMEHAIOT ANUTENbHOCTb
OAMHOYHOTO MMNynbca Ha T; n BbUMCNAT HoBoe 3HaveHne M3,y 3AMEHSIOT YaCTOTY NOBTOPEHNS MMNYNbCOB
(UMK, Mu) cooTBeTCTBEHHO OnpeaeneHHOMY MakcumarnbHOMy 3HadeHuio N [cm.8.3, nepeuncnenue f)). [lenar HoBoe
anavenme MNA3g 0wy, HA YMCIIO NCXOQHBIX UMMNYNBCOB, COAEPXKaWMXCa B nepuoae T; nepeq 3amMeHON OKOHYATENbHOro

3naqenust NMASq yuoun, B YPaBHeHMM ansa MAS o1 uuoun. us cepuu-

PucyHok B.1 — CnpaeovHas 6nok-cxema ans knaccudukaumm nasepHon annaparypbl
No BbIJABAEMbIM BbIXOAHbLIM XapakTepucTukam
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Crapt
\ i
BbiGpaTtb 0guH u3 Bbi6patb 3HauYeHue
— cneayowmx Knaccos > BpemMmeHm [8.3, > ﬂogggn:ﬂ:;:oﬂxﬂgcca
1,2, 3R, 3B nepeuucrnieHue e)j An P
A
Bubi6paTh BbiCILNN Y

Knacc U NOBTOPUTL
Bbluncnienms. Ecom | Her
BbIGpaHHLIN Knace |
6611 3B, 10 nasep

OTHOCUTCA K Knaccy 4

M3mepuTb BLIXOAHOE U3nydeHne
nasepa B COOTBETCTBUM
¢ ycrosusimm 1 u 2
[cm. Tabnuuy 11]

BuixoaHoe nanyvyeHue
nasepa MeHblue AMNA |-
ana ycnosun 1 u 27

Da

A

BbiGpatb kn
6p:mke ace Da Bam HeobBxogumo npoBepuThb,
W NOBTOPHT - yto AN nasepa Moxet
UMEPEHUA COOTBETCTBOBATDb KIaccy HUxe?
Het
Y
Bam HeobxoaumMo npoBepuTb, Het duHmw-nasep
YTO KNnacc nasepa Moxer »-| cooTBeTCTBYET
6biTe 1M unn 2M? Knaccy
dunnw—naszep
COOTBETCTBYST A
Kraccy
1M vnun 2M
/' Ha
Oa
Y
” — VM3MepeHHoOe B COOTBETCTBUU
gMgEg::gz %CT‘;%LBV?JST1 1 C yCrIoBUEM 1 UnK YCrIOBUEM 2 TNasep
BbIXyOAHoe ManydeHVe nasepa | Ha | suixogHoe nanyuenme nasepa menswe, | HeT | e otHocutes
MeHbLUe, Yem MU h yem AMNN ons knacca 1 vnm knacca 2, ~] «kknaccy 1
ANs Knacea 1 unu knacca 272 1 MeHbLLe, Yyem NN ans knacca 3B unu knacey 2
Ans obonx ycnosun?

Her

PucyHok B.2 — CnpaBoyHast briok-cxema Ans kiaccudukaumm nasepHon annapatypsl knaccos 1M u 2M
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SHeprvsi uanydenns, x

PucyHok B.3 — MA3 gns ynbTpadnmoneToBoro fasepa knacca 1 ana gavrensHoctel amuccum ot 10 . go 10. c.

SHeprua usnyyeHus, x

PucyHok B.4 — M43 ansa vanydarowero ynbTpaguoneToBoro nasepa knacca 1 ¢ gMTenbHOCTbHO 3MUCCUMN
OT 10-5 A0 105 C ANSA ONPeAeNeHHbIX A/INMH BOJH
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SHeprusa usnyyveHus, Ix

PucyHok B.5 — MA3 ans nasepa knacca 1, nsnyvawowero B BUAUMOM CMeEKTPe U B YCTAHOBIEHHOM MH)pakpacHOM
ananasoHe (gns cnyyas C6 = 1).

B.3 Mpumepsbl

Mpumep B.3.1

KnaccuduumposaTb HenpepbiBHbIA refineBo-HEOHOBLIN nasep (1. = 633 HM) C BbIXOAHON MOLHOCTbIO 50 MBT,
AnameTpoMm nyyka 3 MM 1 pacxoAMMOCTbIO Myyka . mpag.

PelweHune

M3 xapakTepucTumK nyyka sCHO, YTO 3TO XOPOLLO KO/IJIMMUPOBAHHbI TOYEUHbIA UCTOYHWK, rae a <amn = 1,5 mpag,.
Mockonbky AnameTp nyyka 1 ero pacxogMMOCTb Masibl, BCA MOLLHOCTb Ny4yka NpoigeTt yepes anepTypy AvaMeTpom 7 MM
1 oTco4a npu cobnaeHnn ycnoBuii usmepeHmnin 1—3 nonyumm ypoBeHb AOCTYNHOW amuccun. Bbibrpaem knacc u cooT-
BETCTBYIOLLYIO BpeMeHHYyIo 6a3y [cM. 8.3, nepeuucneHune e)).

Bbi6upaem knacc 3B n BpemeHHyto 6a3y 100 c, He CMOTpS Ha TO, YTO BbIXOAHOE M3Ny4yeHue nasepa HaxoauTcsa B
BUAUMOM Auana3oHe AsnMH BosH oT 400 go 700 HM, a BpeMeHHasa 6a3a 0,25 ¢ He OoTHOCMTCS K knaccy 3B v npegHame-
peHHoe HabnwgeHve manoBeposiTHO. Ana knacca 3B B Tabnuue 9 Haxogum, yTo

nas = 0,5 Br.

Mpu n3nyuennn 50 mBT MA3 ana knacca 3B He npesbllleH, U fla3ep COOTBETCTBYeT knaccy 3B. OgHako KOHKpeT-
HbIi Na3ep MOXeT He COOTBETCTBOBaTb TpeboBaHMAM 60nee HWU3KOro knacca, Torja B C/lydyae COMHEHW NpoBepSIoT ero
COOTBETCTBME 6OMee HU3KOMY Knaccy.

[nsa knacca 3R 1 BpeMeHHoI 6a3bl 0,25 ¢ MOXHO MCMNONb30BaTh M3/1yyeHne B gnana3oHe BOJsH OT 400 ao 700 HMm,
Torga MA3 = 5-10-3 C6 BT (cm. Tabnnuy 7).

M3 Tabnmubl 10 C6 = 1 onsA npsamMoro Habni4eHns XOpoLwo KOSIJIMMUPOBAHHOIO nyuka, T. e. a < 1,5 mpag, noatomy
na3 =5 wmBr.

Moka BbIxoAHAA MOLWHOCTbL asepa pasHa 50 MBT, oH npesbiwaet MA3 ansa knacca 3R, HO MeHbLe, Yem M43 anda
Knacca 3B; N03aTOMy fa3ep cnegyeT knaccuuunpoBaTb Kak COOTBETCTBYHOLWMUMI knaccy 3B.

Mpumep B.3.2

HenpepbiBHbIV Nasep Ha cBeToAnoAe MOLWHOCTbI 12 MBT (1. = 900 HM) 6€3 KONIMMUPYIOLWNX IMH3 UMeeT pacxo-
aumocTtb nyyka 0,5 pag v umeeT cnegywowme napameTpbl 418 U3MEPEHW Mo YyC/oBWUAM, yKkasaHHbIM B Tabnuue 11.
MpuHMUMaeM, 4To Yr/0BOW pasMep a MCTOYHMKA Ha paccTtosHun 100 MM MeHee yem amin.

Ycnosue 1: < 20 MKBT yepes anepTypHyto gvadparmy 50 MM 1 Ha paccTossHMM 2 M OT AWOAHOrO YMna.

Ycnosue 2: 1,4 MBT yepe3 anepTypHyl anadgparmy 7 MM U Ha pacctosiHum 70 MM OT AMOAHOIO uuna.

Ycnosue 3: 0,7 MBT yepe3 anepTypHyt gnadparmy 7 MM 1 Ha pacctosHum 100 Mm OT AMOAHOr0 uuna.
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Pewenwne

Insi Takoro pacxoAsiLLerocs NCTO4HKKa OYMeBUAHO, YTO yerosue 2 6yget 6onee orpaHnyumsalolmm, Yem ycnosme 1.

Beibupaem knacc 1 u BpemeHHyto 6a3y 100 c [cM. 8.3 nepeuncnenve e)]; nostomy, ans nasepa c o< 1,5 mpag un
t>T,[T,=10c ana a < 1,5 mpag (cm. Tabnuuy 10)] M3 onpegensiot no Tabnuue 4 cneayowmm obpasom:

nao =3,9-104 C, C, By,

rae ua Tabnuupl 10 C, = 100.002(-700) = 2 59 y C, = 1, noatomy MAD = 0,98 mBT.

370 MeHbLUe, YEM 3MUCCUA NA3epHOro AMoaa Yepes anepTypy AvameTpoM 7 MM Ha paccTtosiHum 70 Mmm oT nasepa,
NoaToOMy MOXHO CUMTaTb, YTO Nasep npeebiwaet knacc 1 npu knaccudukaummn no ycnosumio 2. OgHako, Korfga Mbl CPaBHU-
BaeM gaHHble ycnoeusi 3 ¢ M0 ansa knacca 1, nasep cootBeTcTBYET TpeboBaHusamM ansa knacca 1.

Moka nasep yaoBneTBopsieT TpeboBaHnam Ans knacca 1, knaccndukauma gna ycnoseuii 1 n 3, Ho He cooTBeTCTBYET
ycnoBwmio 2 ans knacca 1, 6e3 npesbiwenuns MO ans knacca 3B oH cooTBeTcTBYET Knaccy 1M.

Ecnn nonb3oBatens noabeper KONNMMUPYIOWME MNWH3bI ATs1 Na3epHOro auoaa, nasep MOXHO He knaccuduum-
poBaTtb.

Mpumep B.3.3

KnaccucduumpoBate HEOAWMOBLIN Nasep, reHEPUPYIOLMIA OAUHOYHBIE UMNYNBLCHI C YABOEHNEM YacTOTbl U3Ny4e-
HWS1, CO CNneayloWUMN BbIXOAHBIMW XapakTepucTUkamMmm 1 JonylleHUeM, 4To nasep uanyyaeT Ha obenx AnuHax BOMH
OQHOBpPEMEHHO.

OHeprus BbixogHoro umnyrnsca coctaensiet 100 mx ans A = 1, 060 Hm.

OHeprusi BbIXOAHOrO uMnynbca coctaensieT 25 mbx ans A = 530 Hm.

AnnteneHoCTL Mmnyneca — 25 HC.

HrameTp anepTypbl Ha Bbixoge — 5 MM.

PacxogumocTb nyyka Ha Kaxaow AnvHe BonHbl < 1 mpag.

Pewenne

MpepnonaraeTcsi, 4To Nasep reHepupyeT TONbKO OAUH UMNYNbLC 3a BpemeHHyo 6a3y 100 c, Torga AnNMTEeNbHOCTL
MMMNyNbCa MOXHO WCMNONb30BaTb Kak ANUTENbHOCTb 3kcrno3uumu. Beibupaem nasep knacca 3B. B tabnuue 9
ycraHoeneH MA3:

ana A =1, 060 Hm MO39 = 0,15 Ik = 150 mIx;
anst & = 530 um MNA3530 = 0,03 x = 30 mx.

OdbhekT aTMX ABYX AMNVH BONH agauTUBHLIA, cM. 8.3, nepeumncrieHue b) n Tabnuuy 2 Ansa knaccudmkaumm nasepHon
annapartypbl C U3ny4YeHWeM Ha KpaTHbIX ANMHAaX BOMH.

MopcTaenssa B ypaBHeHWe Qo6 + Qs <1 3Ha4eHuns
N300 = MA3s3 ~ ’

nony4aem:

100 , 25 _
150 * 30 = 1.5 mx.

Mpy 3HaveHumn Gonble 1 knaccudukauma nasepa QonxkHa ObiTe Bblwe. TakuM 06pa3omM nasep OTHOCUTCA K
Knaccy 4.

Mpumep B.3.4

Knaccuduumposatb nasep Ha auokeunge yrnepoga (A = 10,6 MKM), UCnonb3yemblii C OTKPLITEIM MYYKOM B CUCTEME
6esonacHocTu. MpuHMMaeM cpeHIoD BbIXOAHYI0 MowHOCTb 0,4 BT, gnameTp nyyka 2 Mm n pacxogumocTtb nydka 1 mpaa.

Pewenne

Beibupaem knacc 3R n Bpemennyio 6a3y 100 ¢; npegHamepeHHoe HabniogeHue He npegnonaraeTcs.

B tabnuue 7 NAS ans knacca 3R paeen 5000 Br-m—2. 3ameTtum, uto B Tabnuue 11 gana orpaHMuMBaiowLan anepry-
pa gana 100 ¢ uany4enns B 3,5 Mmm, HO AMaMeETP Nydka nasepa cocraenseT Tonsko 2 MMm. [ina pacyera obny4eHHoCTH B
ny4ke (Eq = Py /nnowagp), ncnonb3yoT AeNCTBUTENbHBIM AWaMeTp Ny4Kka unu orpaHWqMBaIoWLYIO anepTypy, Bbibupas
Hanbonbluee M3 ABYX 3HaueHue, Torga

Po 4.04
Eo = = ! = 104 =2
0 = Anowaab n(3,5~10'3)2 4,16-10° BT-mM4.

3970 Beiwe MNA3 ans knacca 3R. B Tabnuue 9 NA3 ana knacca 3B paeex 0,5 BT, noatomy atoT nasep knaccuguum-
pyetca kak knacc 3B.

Mpumep B.3.5

KnaceucduumpoBats nasep, n3ny4arowmini UMNynbsCbl ANUTENBHOCTBIO 1MKC ¢ YacToTon nosTopenust 500 'y, nNuko-
BOW BbIXOAHOW MOWHOCTHIO 10 KBT M A = 694 HM, AMaMeETPOM ny4ka, paBHbIM 5 MM, pacxoauMocTblo nydka 0,5 mpag.

B nepeuncnenun f) 8.3 nogpo6HO M3noxeHsbl yCNnoBuA M3MEpeHWin anst UMNynbCHO-NePUOANYECKUX a3epoB,
KOTOpble NPUBEAEHBI HUXE.
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NA3 ans anuu Bonk ot 400 go 108 HM onpeaeneHsbl ¢ MCNonb3oBaHMEM OrpaHMuMBaOWMX TPeBoBaHMIi nepeumnc-
nexwit a), b) u c) 6onee yem npegHaanaueHo. [ns octaneHeIX AWK BonH M3 onpepeneH ¢ ucnons3osaHnem Gonee
orpaHuumnsalowmx TpeboBaHuii nepeuncrieHnit a) u b). TpeboBaHe nepeuncrneHus ¢) NPUMEHSIIOT TONMbKO ANA TENNOBbLIX
OrpaHNYeEHNi U He NPUMEHSIIOT Ans POTOXMMUYECKMX OrpaHNYEHUN.

Boibupaem knacc 3B v BpemeHHyio 6a3y 100 c. [Mpoeepsiem, UTo cepus UMMNYNbCOB MOXET NPONTK 3a Nepuoa
T, kak naHo B Tabnuue 3. [Ins atoro nasepa anuHa BornHbl 7;=18-10"% ¢ u Bpema mexay nmnynscamu coctagnser

1/MMNK = 2-10-23 ¢, noka nocneaoBaTeNbHOCTL MMNYIILCOB HE NPOXoAMT 3a nepuoa T;. Cnegylowas npouedypa no nepe-
uncnenuio f) 8.3:

a) Wanydenmre omHouHoro umnynbca. B Tabnuue 9 gna ¢ = 106 ¢

NA3ounoun. = 0,03 [x;
b) B tabnuue 9 gns T=100 c NA3+=0,5 BT.

HeneHve Ha YacToTy cnegoBaHMA UMIYNLCOB AaeT 3KBMBaNEHTHyI0 aHeprmio M3 nmnynbca, noatomy

noo;r _ 05
nuanocne,q. umn T = qniMT = 500

=1-10-23 Ox;

¢) MABopumoun. us cepun = MABomuoun. * Cs = MABgpuuoun"N02%, Ho N orpaHnueHO HNCNOM MMNYTLCOB, NPOXOASILMX
3a nepuwog T, =10 ¢ AnA o < oy, (cM. Tabnuuy 10).Moatomy:

MAS0quoun. us cepun = 0,03+(10-500)70:25 1
MO opunoun. ws cepun = 3,57-1073 [k
Haunbonblwee orpaHnyeHune Ans Tpex 3Ha4YeHWid CocTaBnseT
MASonunoun. 7= 1-1073 k.

OHepruio nasepa 3a umnynec, Q, BoMUCHAIOT Mo dhopmyne:
Q = (nMKkoBas MOWHOCTL) X (ANMUTENBbHOCTbL UMNYIbCA),

Q=10%10-6=0,01 Ox.

Hoctynnas ammccus 3a umnynec npeebiwaeT M3 uuou, 7 Nasep npesblwaeT MAS ana knacca 3B, noatomy oH
JormkeH OblTb OTHECEH K Kraccy 4.
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Mpunoxenne C
(cnpaBo4HOE)

OnucaHue knaccoB U COOTBETCTBYHOLUX NOTeHU{MUaNbHbIX onacHocTen

C.0 O6LwKe nonoxeHnsa

[aHHoe npunoXeHue COAEpPKMT OMNMCaHWe KIacCOB, KOTOPbIM COOTBETCTBYIOT MOTEHUMArnbHblE OMacHOCTU.

MpunoxeHne npeanaraeTcs kak PykOBOACTBO ANl U3TOTOBMTENEN B UX 3aa4ax OnucaHwusi OracHOCTEN, CBsI3aH-
HbIX C MX Npogykumein. [lJaHHoe NpunoXeHwe Takxke ycTaHaBNMBaeT OfPpaHUYeHUsl Ha CXeMbl Knaccudmkaumm, Tak Kak
06beauHNTL Nnasepbl B OAHY rpynny, K KOTOPON NpuUMeHnMbl obwme HOpMbl 6e30MacHOCTH, HEBO3MOXHO.

C.1 BBegeHue

Knaccucukauus paserBanach Tak, YToObl UCKIIOHUTL OMACHOCTU Ansl NONb30oBaTeNien nasepHoi annapaTypbl 1
onpegenute HeobxoanMMmble mMepbl KOHTpons. Knaccudukaums nasepoB OTHOCUT K MOTEHUMAarnbHbIM ONacHOCTAM BO3-
MOXHOE M3IyYeHUe fnasepa W COOTBETCTBYIOWEE NOBPEXOEHNE KOXM U IMa3 U HE OTHOCUTCS K APYMMM NOTEHUUAIbHbLIM
ONacHOCTSIM, TAKUM KaK 3MeKTpUYeckme, MexaHU4eckne Unmv XMMUyYeckue Wrm OnacHOCTW OT BTOPUYHOIO ONTUYECKOTO
nanyudermsi. OCHOBOW Knaccudmkaumm SIBNSeTCs NMoBbIWEHNE pUCKa MOPaXeHWs C NOBbILWEHWEM MOLHOCTH, NpeBbllua-
tower basuc-knacc 1, n Gonee ToHHOE onNUcaHWe pucka OT NOTeHUManbHOro obny4YeHusi Ha ManblX PacCTOSHUSIX OT
nasepa. OnacHasi 30Ha MOXET CUIBbHO OTNMYAaTBLCA ANA Pa3HblX Na3epoB OAHOro knacca. [MoTeHumansHasi onacHOCTb
MOXeT OblTb 3HAUMTENBHO CHUXEHa 3a CHeT NPYMEHEHWUs Norb30BaTeneM AOMNONHUTENBHLIX 3aUTHBIX Mep, BKIo4ast
cpefcTBa OOMOSHUTENBHOMO TEXHUHYECKOrO KOHTPOIS, TAKOro KaK OrpaskaeHust.

C.2 OnucaHue KnaccoB

Knacc 1

JlasepHas annapaTypa, koTopasi 6e3onacHa npu nb6bIX 06OCHOBAHHO NMpedcka3yeMblxX yCrnoBusix paboTol,
BKIIOYasi ANWUTenbHOE Npsimoe HabngeHne B Nydke, Aaxe B TeX cryYasix, Korga 3KCro3uums NpOUCXOAUT Yepes OrnTu-
Yeckue ycTponcTBa HabnwaeHws, Takme, kak nyna unu 6mHoknb. K knaccy 1 Takke OTHOCATCS nasepbl 60nbLIOH MOLLHO-
CTK, MONHOCTBIO 3aKPbIThle TaK, YTO UCKIUYaKTCA MOTEHUUanbHble ONacHOCTW U3MyyYeHust Npy ArUTeNIbHOM WUCTONb30-
BaHWM (BCTpOEHHas nasepHasi annapatypa). HabniogeHne B nyuke nasepa knacca 1, KOTOPbIi U3Ny4aeT 3HEPIVIO B
BUAMMOM OUaNa30He, MOXET Bbl3BaTh ahEKT NOTEPU UMK NPUTYNIEHNA 3PEHUsi NMPU HU3KOW OCBELEHHOCTU BHELHEN
cpegbl.

Knacc 1M

JlasepHas annapaTypa, koTopas Ge3onacHa, BKMOYas AnuTenbHoe npamoe HabnogeHue B nydke, gaxe B Tex
Crny4asix, KOrga 3KCro3numsa MpoMCXoauT Yepe3 ONTUYECKMe YCTPOMCTBA HabnaeHus, Takue, Kak nyna wnu GuHoknb.
MA3 moxeT ObITb NpeBbIWeH, 06nyYeHMe MOXET BbI3BaTb MNOBPEXAEHWE IMa3 ¢ O4HUM UMN HECKONbKUMMW ONTUHECKUMU
npubopamu (rnasHble Nynsl U GUHOKIN) NPU CNEYIOWMX YCIOBUSIX:

a) Ans pacxopsLLerocs nydka, ecrnv nonb3oBaTenb pacnonaraeT onTUYeckue KOMMNOHEHThI B npeagenax 100 mm ot
MCTOYHMKa COKYCMPOBAHHOIO (KOMMMMMUPOBAHHOIO) My4ka unu

b) Ana konnMMupoBaHHoro Nydvka ¢ guameTpom Bonblle, YeM guameTp, ykasaHHbIi gns ycnoeus 3 (cMm. Tabnuuy
11).

AwanasoH BonH Ans nasepoB knacca 1M orpaHWYeH cnekTpanbHbIM AUana3oHOM, I[e Yallle BCEro CTEKNSAHHbIe
onTuyeckue martepuarnsl, UCNONb3yeMblE B ONTUYECKUX NpWBopax, MOryT 3HaYMTENBHO YCUMUTL Mepeaaqy, T. €. Mexay
302,5 n 4, 000 HM. HabntogeHue B nyuke nasepa krnacca 1M, KOTOpbIl U3nyYaeT 3HEPIUIO B BUAMMOM AUana3oHe, MOXeT
Bbl3BaTb 3HEKT NOTEPU NN NPUTYNIEHNS 3PEHUS NPU HU3KOW OCBELLEHHOCTU BHELLHEN cpeapi.

Knacc 2

Ilasepbl, ucnyckawowpe BUaMMoe nanyyveHve B guanasoHe anvd BonH ot 400 go 700 HM, 6e3onacHbl NPy MIHOBEH-
HOM OBny4eHWUn, HO MOryT BblTb OMAacHbl NMPU HEMOCPEACTBEHHOM OGMYYEHUU MYYKOM LUMPOKO OTKPLITLIX Ima3. Bpemen-
Hasa 6asza 0,25 ¢, NpuMHATa Npu onpedeneHMn kKnacca U MUHUMaNBHOIO pycKa NOBPEXAEHUS! NMPU MIHOBEHHOM 06rnyYe-
HUM.

Cnegytolwime akTopbl CNocobCTBYIOT NPeaoTBPALLEHUIO NOBPEXAEHUIA NPU 060CHOBAHHO NMPOrHO3UPYEMbIX YCIo-
BUSAX:

- HenpegHamepeHHoe 00rnyYeHne BO3MOXHO U3PeaKa npy HebrnaronpusATHLIX YCIOBUSIX, HANPUMEP NpU HAXOXe-
HUM Ha OOHON NWHMK MyYKa U 3padka NMpy 3aKpenneHHON rornose, U sIBISIETCA HAaUXyALWUM CryYaem;

- o6sAsatenbHoe none GesonacHoctu npu MAJ, npeebiwalowen MNAJ;

- XKenartenbHO NpegoTBpawarb npu obnyyeHUn APKUA CBeT.

Ansa knacca 2, B NpOTMBONONOXHOCTbL Knaccy 2M, ucnonb3oBaHue onTuyeckux NpMbOpPOB He MOBbIWAET pUCK
NnoBpexaeHnsa rnas.
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OpHako nasepHasi annapaTtypa knacca 2 MOXeT Bbi3BaTb ANUTENbHOE WM KPATKOBPEMEHHOE OCnenneHue,
NosIBNEHWE OCTATOYHOIO M306paXKeHus MCTOYHUKA, OCOBEHHO B YCMOBUSIX HU3KOW OKPYXalowenh OCBeLEHHOCTU. JTo
MOXET UMETb KOCBEHHbIE OMacHble MocneacTBus, BO3HUKAOWMNE B Pe3ynbrate BPEMEHHOTO HAPYLEHUS 3PEHUs unu
ucnyra. C TakuM1 HapyLLeHUsIMW 3pEHUs1 MOTYT, B 4aCTHOCTH, BbITb CBSI3aHbl ONACHbLIE CUTYaLMU NMPU BbINOMHEHUN HEKO-
TOPbIX KPUTUYECKMX ONEepaumii, Takux kak pabota ¢ mexaHmamamm unu pabota Ha BbicoTe, paboTa C BbICOKMM Hanpsixe-
HUEM WUINK BOXEHue.

Mpy nomowy MapKUPOBKM MONb30BaTENAM AAETCA YKa3aHWe He CMOTPETb B MyYOK, T. €. MPUMEHSATb aKTUBHbIE
npegynpexgalwme peakuum, OTBOPaYMBasiCb MNWN 3akKpbiBas rmasa n nsberas npoaonnkMTensHOro npegHamepeHHoro
HabnogeHne B nyuke.

Knacc 2M

Iasepsbl, ucnyckawwme BuaMMoe manydeHne n 6esonacHble ANsa KOPOTKOrO BPEMEHU 3IKCNO3WULMKU TOMNbKO AN
OTKPLITOro (HEBOOPYXXEHHOTO rma3sa). [MoBpexaeHue rmasa mMoxeT 6biTb CBA3AHO C 0ONyYeHnemM OgHUM MNKU HECKONBKK-
MM ONTUYECKMMU Npubopamu (rmasHblie nyrbl unu BUHOKNN) NPU cneayLWUX YCNOBUAX:

a) Anst pacxodsiLerocsi Nyyka, eCrv rnorb3oBaTent pacnonaraet onTU4eckue KOMNoHeHTel B npegenax 100 mm ot
MCTOYHMKA CHOKYCUPOBAHHOIO (KONNMMMUPOBAHHOIO) Myydka, unu

b) ans konnMMMpoBaHHOTO Ny4yka avameTpom Gonee yem AnameTp, ykasaHHbI ansa ycnoeusa 3 (cMm. Tabnuuy 11).

OpHako nasepHasi annapatypa knacca 2M MoxeT Bbi3BaTb ANUTENbHOE UMK KPaTKOBPEMEHHOe ocnennexHuve,
NosiIBfiEHMe OCTaTOYHOIO U306paXeHUsi UCTOUHMKA, OCOBEHHO B YCMOBUAX HU3KOW OKpYyXalolwen OCBEeWweHHOCTN. JTo
MOXET MMETb KOCBEHHbIE OMacHble MOCneACTBUA, BO3HUKAOWWNE B pe3ynbrate BPEMEHHOTO HapyWeHUsA 3PEeHus unm
ucnyra. C TaKUMK HapyLIEeHUAMW 3peHUs1 MOTYT, B YaCTHOCTH, BbiTb CBA3AHbI ONACHBIE CUTYaUMKN NPU BbINOMNHEHUN HEKO-
TOPbIX KPUTUHECKMX Onepauunin, TakMx kak paboTta ¢ mexaHmamammn unu paborta Ha BbicoTe, paboTa ¢ BbICOKMM HarpsiKe-
HUEM WIn BOXOEHUe.

Mpy NOMOLLY MAPKUPOBKM NOSNb30OBATENsAM AAaeTCsA yKasaHWe He CMOTPETb B MyYOK, T. €. NMPUMEHSITb aKTUBHbIE
npegynpexaatowue peakumm, OTBOpa4YnBasiCb UK 3akpbiBasi rmnasa u u3beras NpogonKMTENbHOro NpegHaMepeHHoro
HabnogeHve B nydke.

Knacc 3R

Jlazepbl, nany4eHve KOTOpbIX MOXeT npeBblcuTb MO npu npsiMom HabnogeHun B nyyke, OQHaKO PUCK NOBpexae-
HUs1 B GonbWIMHCTBE cnyvaeB Huxe, nockonbky M3 anst nasepos knacca 3R Tonbko B nsiTb pa3 Bbiwe, Yem MNA3 ans
nasepoB knacca 2 (B Bugumom avanasore) unu NA3 gna nasepos knacca 1 ans apyrux 4nvH BoNH. PUCK NnoBpexaeHns
NOBLILLAETCH NMPONOPLMOHAINBHO AIMTENBHOCTU 3KCMO3uumn, u obnydeHne onacHee npv npegHamepeHHOM o6nydveHum
rnaa. Mockonbky pUCK HE3HAUMTENEH, HEKOTOPbIE U3FOTOBUTENN NPUMEHSIOT TpeGoBaHUA U Mepbl KOHTPONSA, NPUMEHSI-
eMble MoNb30BaTENeM Mo CPaBHEHUIO C TEMU, KOTOPLIE NPUMEHSIOT K knaccy 3B.

Cnegytowme hakTopbl CnocobCTBYIOT NpeAoTBPALLEHUIO NOBPEXAEHUI NPY KOPPEKTHO NPEACKa3yeMbIX YCNOBUSIX:

- HenpegHamepeHHoe obrnyyeHWe MOXET u3peaka Npu HebNaronNpUATHLIX YCNOBUAX, HaNpUMep Npu HaxoxaeHUn
Ha OJHOWN NUHMM MyYKa W 3padvka;

- obsizaTenbHoe none GesonacHocty npu MJ;

- 0ObIYHO He NpeacTaBNSAIOWMIA pyucka 06MNyYeHnst SPKMI CBET B CNyYae BUAMMOTO U3NYyYeHUsl M3-3a peakumm Ha
HarpeB poroBoii 060MoYkn o1 MHPAKPACHOTO U3ITYYEHUSI.

OpHako nasepHasi annapartypa knacca 3R mMoXeT Bbi3BaTh ANUTENbHOE UMW KPAaTKOBPEMEHHOE OCrernsieHue,
NMosIBNIEHWE OCTAaTOYHOIO U306paXeHUs1 UCTOUHMKA, OCOBEHHO B YCMOBUSIX HU3KOW OKPYXalolel OCBELEHHOCTU. OTO
MOXET UMETb KOCBEHHbIE OMacHble MOCneACTBUA, BO3HMKAOWWE B pe3ynibTate BPEMEHHOIO HapYLIEHUsI 3PEHUs unu
ucnyra. C TaKMMKU HapyLEHNUSIMU 3PEHUS MOTYT, B YACTHOCTH, ObiTb CBSAA3aHbI ONACHbIE CUTYaLUK MPU BbIMONMHEHUN HEKO-
TOPbIX KpUTUYECKMX OnepaLuii, TakMx kak paboTta ¢ MexaHmamamu unu paborta Ha BbicoTe, paboTa ¢ BbICOKMM HarpsiKe-
HUEM WUINK BOXEHue.

INasepbl knacca 3R gonxHbI MCNONb30BaTLCS TONBKO B TEX CIy4asix, korga npsimoe HabnogeHue B nyyke Marogse-
POSITHO.

Knacc 3B

Jlasepbl, HenocpeACTBEeHHOE HabnAeHUe Myyka KOTOpbIX Bbi3biBaeT 0bnyyeHne (Hanpumep, B npegenax HOMM3),
BKII04as KpaTkoBpemeHHoe obnyyeHve. HabniogeHve anddysHoro orpaxeHusi He onacHo. Jlasepol knacca 3B, nanyqe-
Hue koTopbix Npubnuxaetcs k MNA3 ana knacca 3B, MoryT Bbi3aBaTb HE3HAUMTENBHOE MOPAXKEHNE KOXU U [laXke BbI3BaTb
BOCIIITAMEHEHME NMOXApPOOoMNacHbIX MaTepuanos. OgHaKo 3TO BEPOSITHO B TOM criy4yae, €Crny My4oK mMaroro gvameTtpa unm
¢chOKyCMpOBaH.

MpunmedaHwue— CywecTeyloT TeopeTudeckne (HO ManoBeposiTHbIE) yCnoBMA HabnogeHws, korga Habnioaae-
moe auddysHoe oTpaxeHne MoxeT npebicuTb MOS. Hanpumep, ana nasepoB knacca 3B mowHOCTb NpubnmnanTea K
MNA3 npu anutensHocTM HabnopgeHns AnddY3HBIX OTpaXKeHUH BUAMMOIO M3nydeHust He meHee 10 ¢ n HabnogeHun ¢
pacctosHusa meHee 13 cm mexay anddy3HON NOBEPXHOCTHIO U POroBULIEN [rasa.
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Knacc 4

JlazepHas annapatypa, koTopasi MOXeT NpeAcTaBnATb CO60N ONacHOCTbL NpY HabnNIoAEHUN B NyYKe U 3KCNO3NUUn
KOXM unu HabnogeHun auddysHoro otpaxeHusi. Kpome Toro, 3Tu nasepbl 4acto NpeacTaensioT OnacHOCTb BO3HUKHO-
BeHUs noxapa.

3ameuyaHne no HOMeHknartype

«M» B knaccax 1M u 2M pononHsieTcs OT onTuuecknx Npubopoe HabnogeHun. «R» B knacce 3R gononHaetca ot
CHWXEHUA unu ocnabneHus TpeboBaHWi: CHUXeHne TpeboBaHWi Ana U3roTOBUTENA W Nonb3oBaTens (T. €. OTCYTCTBUE
TpeboBaHWi NO KNABUWHLIM NepeknoyarensmM, 6nokMparopaMm ny4ka WU aTtTeHlaTopam U COeauHUTENAM Gnoku-
POBKM).

Heobxoanmo 0TMETUTL, YTO ANA BbilEYKa3aHHbIX ONUCaHUIA, BCAKWIN Pa3 CNOBO «ONACHOCTbY» UCMONb3yeTcs unu
MMeeTCsl CChifka Ha yBenu4eHWe pucka NnopakeHwsl, 3Ta ONacHOCTb W PUCK CYLLECTBYIOT TONBKO B Npegenax nnowaam
BOKPYI nasepa, rge coortBeTcTBylowmii yposeHb MO npesbiweH. MNpu obnyvennn HesawmweHHOro rmasa ata nnowaap
orpaHnumBaetca HOIMP nnu ana xopoLwwo KONNMMUPOBaHHbLIX My4KOB Nna3sepos knaccos 1M n 2M Bugumeim 8 GUHOKNN unm
Teneckonbl Ha npoTsxkeHnn HOMP. Moxet 6biTb, 4TO HekoTopble nasepsbl (knacca 3B wnu knacca 4) UMelT OYeHb
manenbkoe HOIMP, Tak 4to gnsa cneumansHON YCTAHOBKU UMM NPUNOXeHUs ans HapyxHon Yactn HOMP 3awwra rnas He
siBnsieTcsl Heo6xoaumoMn. MpuMepammn TakMx yCTaHOBOK SIBMSIOTCA CKaHWpYyloWmMe nasepbl UNu NUHeHbIe nasepsl, noa-
HATbIE A0 NOTOMNKa NPOU3BOACTBEHHOIO NOMELLEHUs!, KOTOpble genatoT no o6pasuy unu no NMHUKM 06pPaboTkM 3aroToBOK
B MPOM3BOACTBEHHOM MOMeLLeHUN. [Toka ypoBeHb MOLHOCTU TakoW, YTO U3NyYeHne Ha NPOU3BOACTBEHHOW Nrowanke
Huxe M3, n noatomy aBnseTca 6e3onacHbiM, TEXHUUYECKOE U CEPBUCHOE OGCNYXMBaHWE U3MEPUTENBHOW annapaTtypsbl
TpebyeT cneunanbHoro obcyxaeHusi. Hanpumep, obnyyeHne Ha OTFOPOXEHHOM PACCTOAHUN MOXET BblTb ONacHLIM Ans
cny4asi, Korga nonb3oBaTent HaXoauTCs Ha NecTHULE u MOeT okHo. [pyron npumep: pactpoeoe n3obpaxeHne 6esonac-
HO, OMacHOCTb MOXEeT BO3HWKHYTb, €CIN My4OK BO3BpaLLaeTcsl Ha3ag K HeckaHupylowemy coctosHuo. Hanpumep, ans
nasepoe Knacca 4 cywecrteyer HOIMP, ceazannoe ¢ guddysHeiMu oTpaxennamm (xota ato HOMP moxet 6biTb nonHoc-
TblO OFPaHMYEHO B NPOCTPaHCTBE). XapakTepUCTUKU, CBAI3aHHbIE C Na3epHON ONaCHOCTLIO, U NPUNOXKEHUA ABNAOTCA
YaCTbIO CHIDKEHUSI pucKa.

KnaccnthunkaumoHHble MCnbiTaHUs ONpPeaensiioT UNKU «HAUXYQLWWIA Cry4Hany», UNn «HWKHUIA Knace» (T. e. knacc 1) n
OrpaHM4nBaloT NPUMeHeHVe Na3epoB TaK, YTO HET OMAaCcHOCTW ANA rNas UNn KOXKU gaxe npu 060CHOBaHHO NPOrHO3UpY-
embix cobbiTuax. MoaTomy nasepsl knacca 3B unu knacca 4 moryt odopMnaTbCA TakMM o6pasom, 4To ux obbluHOe
Mcrnonb3oBaHne u OyHKUMoHMpoBaHe 6e3onacHbl, a ONacHOCTb MOXET CTaTb BO3MOXHOW B Hauxyglwem cnyyae. Ons
cny4asi, Korga nasep nMeeT 3alUTHBIN KOXYX (KoTopbili cootBeTcTBYeT IEC 60825-4), HO HE gocTuraeT ypoBHsl kracca 1:

- KOpNYC He COOTBETCTBYET TPeBOBaHNAM HACTOSLLEro cTaHAapTa Ha ANUTENbHLIN Nepuog (MeHSIETCA 4N MaLUWH
B COOTBETCTBUM ¢ MOK 60825-4 1 Ha Hebonbwoe BpeMst MOXET BbiTb UCMONb30BaH);

- He nonHocTbio obecneqnBaeTcsl 6e30MacHOCTb Ansl OKPYXalLWen cpedbl, rae MOXeT OblTb YenoBek;

- He obecneynBaeTcsl aBTOMaTM4eCKasa MPOBEPKA MPU MPOXOXAEHUM Niogel B orpaxaeHHylo 3oHy. (OgHako B
KOHTPONMUPYEMOI OKpYKaloLWweln cpefe 370 BO3MOXHO 3aMeHWUTb Ha OpraHM3auuoHHble Mepbl 6e30MacHOCTH, MHAUBUAY-
anbHbIe KIIoYW, KOTOpble NPegoTBPAaLLaloT OTKpbIBaHUE ABEpeW, Korga KTo-nmbo HaxoamTCst No3aau KoXyxa, KOTOPLIA He
BMNMSAET Ha Krnaccumkaumio, HO ABNSAETCH Npoueaypo, KOTopasl YBENnMYMBaeT ypoBeHb 6e30MacHOCTU Nonb3oBaTernsl).

B cnydvasx, korga onacHoCTb CBA3aHa ¢ nasepamu knaccos 3B u 4, opraHm3aumnoHHble mepbl 6e3onacHocTn BOMW-
31 KOXyXa MOryT ObITb AocTaTtouHbIMU. OBbIYHO ANs NasepHbIX CUCTEM, HE 0BOPYAOBaHHbLIX KPbILLEH NN B CUTYaLMSIX,
KOr4a BO3MOXHO NMPOropaHve 3almThl HACKBO3b MOCIe NMPOAOIPKUTENBHOW HEMCNPABHOCTH, MOTYT OKa3aTbCs A40CTaTou-
HbIMW OPraHn3aLMOHHbIE MepbI.

CyLwiecTBYIOT Apyrve npyvMepsbl 415 Nasepos krnaccoB 3B 1 4, Bo3HMKkalowme TOMNbko B cneundunHecknx cutyauusix.
Hanpumep, cpaBHMM cuTyaumio, B KOTOPOW Knaccuukaums OCHOBaHa Ha NMPUHAANEXHOCTSX, TaKMX Kak KOMMMUpYo-
WMe NUH3bI, MPUMEHAEMbIE K CUITBHO PacxodsiluMcst UCTOYHMKAM HU3KOro YPOBHSI AN na3epHOn Tepanvu. Takon
nasep MOXHO KraccuduumnpoBaTb Kak knacc 3B, OCHOBbIBasicb HA TOM, YTO MpuHagnexawme nH3bl HOPMarnbHO 3ak-
pernneHbl U Yepes HUX NPOXOOUT MOTEHUMAarnbHO OMNACHbIA KONMMMUPOBAaHHLIN ny4ok. OgHako UCronb3oBaHuWe rasepa
6e3 HOpMarbHOMO KpenneHWs NH3, pe3ynsTaToM Yero MOXET ObiTb pacxoxgeHue nydka, Takke MOXeT ObiTb 6esonac-
HblM (HekoTopoe obny4eHue rmas MoxeT ObiTb Hwke MAJ). MoaTomy onacHas Nnowagb MOXET OblTb TONBKO BOKPYT
nasepa, korga Konnumupyiolwme nyMH3bl HOPMaribHO 3aKpernseHsbl.

C.3 OrpaHnveHnA cxembl Knaccudpmkaumm

XOoTA ucneiTaHus gns knaccuukaumm MMEIOT MHOTO NyTen Ans orpaHuydeHnst Xyawmnx cry4Yaes, CyLWecTBYIOT orpa-
HUYEHUSA, KOTOPbIE MOTYT UCKMIOYMTb OMacHOCTb, CBSA3AHHYIO C paccMmaTtpuBaeMbiMK kraccamu. Knaccudmkaumsi ocHo-
BaHa Ha Tpex nogxodax:

a) MNO3 pasnnuyHbIX KNaccoB;

b) Tpe6oBaHusi kK n3MepeHUsiM Ha GONbLIKMX PACCTOAHUSIX U3MEPEHUS, AMaMeTp anepTypbl U yron npuema, otpa-
Xawowme nanydeHus. 3tm TpeboBaHus kK U3MEPEHUAM AN UMEIOLLECsl NasepHol annapaTypbl onpeaensaTcst 4OCTyn-
HOW 3MMCCUer, KOTopyto cpaBHuBaloT ¢ MOS npu onpegeneHun knacca;
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C) YCINOBWS UCTbITaHWIA, B COOTBETCTBUM C KOTopbiMK onpedensioT MOS v goctynHyto amuceuio. Mpyu 3ToM NpuHK-
MaloT BO BHMMaHWe 060CHOBaHHO MPOrHO3MpYyeMble YCINOBUSI AMHUYHBIX HEeUCNpaBHOCTeN. Takke Heobxoammo pasae-
NWTb YCNoBWs OYHKLUMOHNPOBAHUS, TEXHUYECKOTO U CepPBUCHOrO obcnyxmeanns. CnegyeT paccMoTpeTb UCNOMNb30BaHNE
JOMONHUTENbHBIX NPUHAANEXKHOCTEN U Pa3NUYHbIX KOHMUIYpaLWMin annapaTypbl, KOTOpble MOryT ObiTb BbINOSNHEHbI Ge3
NenonbL3oBaHNA UHCTPYMEHTOB.

Ka>|<p,bu7| N3 3TUX KOMNOHEHTOB COAEPXUT AoNnyLleHud, CBA3aHHbIE C 060CcHOBaHHO AONyCTUMbIMUK CliyvasaMu, a npu
HECOOTBETCTBUM OMACHOCTb MNP MCNonb3oBaHUM Bonee HKU3KOroO krnacca Bospacrtaet. Hanpumep, MAS ansa knaccos 1 u
1M gns 6onbLWOro BpeMeHW U3fnyveHusi OCHOBbIBaeTCH Ha ABWXeHuUM rmas. OgHako, ecnu yBenuunte obnydeHve rnas B
COOTBETCTBUU € ANMUTENBHOCTBIO MEAMUMHCKUX Npoueayp, Torga ans Knacca 1 nasepHas SMUCCUA MOXeT BECTU K NOTEH-
unanbHO onacHbIM NOoCcNeacTBUAM. Takxe TpGGOBaHVIFl namepeHus 683VIpyPOTCF| Ha NpeanonoXeHnsax U OueHKax Bepo-
SATHOCTU MOCNEACTBUA C HEKOTOPbIMW TUNaMKM onTU4Yeckux NpubopoB. Hanpumep, kKONMMMUPOBaHHbIV Ny4oK 60MbLLOro
avameTpa, nepexeadeHHbI Gonblumm Teneckonom Mor 6bl 6biTe OnaceH gaxe Ans nasepa knacca 1. OgHako BeposiT-
HOCTb TaKMX CrydYaliHblX NOCNeACTBUMI OBbIYHO OYeHb Mana M3-3a maneHbKoro nons o63opa Teneckona. [pyras cutya-
LmMs1, KOTOPYIO YYMTLIBAIOT, COCTOUT B TOM, YTO annapaTtypa NoMeLLeHa B YCNOBUS, KOTOpbie Heobs3aTenbHo paccMaTpuBa-
10T AN Knaccudmkaumm, Ho OT KOTOPOro ornacHoe Many4eHne BO3MOXHO. Hanpumep, paxe npu ToM, 4To 370 He obecne-
YEHO M3rOTOBWTENEM, PACcCXOAAWMNCA Ny4oK OT nasepa knacca 1M unu knacca 2M moxeT 66T NpeobpasoBaH B KOMNnu-
MWPOBaHHLIMA My4OK, NOTEHLMANBHO ONacHbIf Ha GOMbLLIOM PacCTOSHUM U3-3a KONNUMUPYIOWEN NWH3bI, MpUnaraemoin K
annapartype. 3T0 MOXHO paccMaTpMBaTh Kak M3MeHeHWe annapatypbl, U NMuo, BINOMHAWEE 3TO U3MEHEHUE, [OIDKHO
M3MEHUTL Krnacc annapaTypbl.

M3roToBmTene JOMKEH 3HAaTh 06 OrpaHNYeHusx, HTobbl 6bINO0 BO3MOXHO BKNIOHYUTE NPEAyNpeXaeHusl B pyKOBOA-
CTBO Nnornb3oBaTtens gns annapartypbl. OnpeaeneHHbIe NPUMepbl Takux NOTEHUNaNbHbIX OrPaHUYeHUA AaHbl HUXE (3TK
orpaHuyeHusi BO3MOXHbI, T. K. UX BBEAEHWE 3aBUCUT OT TUMNa annaparypbl):

- BonbloK AnameTp KOMNMUMMPOBAHHOTO Ny4ka nasepoe knaccoe 1, 2 unu knacca 3R, koTopbld HabnoaaoT B
6onblure Teneckonsl;

- CUINBHO PacxodsLLMINCA My4oK Nasepoe knaccos 1, 2 unu knacca 3R, koTtopbiii HabnogaioT ¢ nynamm ¢ Gonblumm
YCUNEHNEM;

- BMHOKITb UM TEMECKONbI C YCUINIEHWEM MeHbLue, YeM 7. B aTom cnyuae ans ycnosust 1 ycuneHme ncTouHunka ¢
YITIOM O, KOTOPbIA MOXET ObiTb NpuMeHeH [cM. 8.3 c¢)], unun, ansTepHaTMBHO, yMeHblUeHne yma npuema [cm. 9.3.2 b)]
JOIMKHO COOTBETCTBOBATh peanbHOMy hakTopy YCUMeHusl, MeHbLUe, Yem 7%;

- HabngeHe Ny4YkoB ¢ Teneckonamu;

- YCNOBUW OBOWHON HEMCNPaBHOCTW, KOTOPbIe MOMyT ObiTb BEPOSITHLI, T. €. KaXA0e YCIIOBME HEUCNPABHOCTU B
OTAENbHOCTU HEe [AOIMKHO AaTh AOCTYNHylo ammcemio Beiwe MNA3, Ho oba ycrnoBusi HemcnpaBHOCTH, Npou3oweawme
0gHOBpeMeHHO — MoryT. Korga 3Tm ycnoBusi HEMCIIPaBHOCTW, Kak OXWAAETCH, NPOM30AAYT C OTHOCUTENBHO BLICOKON
BEPOATHOCTbIO, TOAa BEPOATHOCTb ANs ABONHOW HEMCNPABHOCTU MOMMa Obl ObITb AOCTATOUHO BLICOKA, U 3TO HeobXxoau-
MO paccMOTpeTb B NMpoLecce NpOeKTUPOBaHUSI.
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MpunoxeHne D
(cnpaBo4HOE)

MeaAnUMHCKME acneKTbl

D.1 AHaTomMuA rnasa
Ha PUCyHKe D.1 nokasaHbl aHaTOMWYECKUE 4yactu CTPOEHUA 4enoBevyecCcKoro rasa

1 — 6poBb; 2 — pecHuua; 3, 18, 24 — cknepa; 4 — BeHa ceTyaTku; 5 — onTnuecknii guck; 6 — Beko; 7 — pagyxHasa 06050uka;

8 — poroBas o6oso4yka (CcTeknoBuaHas MnepefHAs MNOBEPXHOCTb rnasa); 9 — 3pavok; 10 — BoAsHUCTOe Teno; 11 — KOHbLIOKTUBA;

12 — BbIXOJA ONTUYECKOrO HepBa; 13 — apTepusa ceTyaTku; 14 — KPOBEHOCHbIe cocyfAbl; 15 — xpyctanuk; 16 — CTEeK/I0BUAHOE TeNo;

17— dhoBea; 18 — cknepa; 19, 25— cBeT; 20 — peuenTopHble KAeTku (nasoukm u konbouku); 21, 28 — aNUTENUIA MNUTMEHTA;
22, 27— cocyauncTtas 060/104ka; 26 — peuenTopHble KNeTku (KON6ouku)

PucyHok D.1 — AHaTtomusa rnasa
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Ha pucynke D.1 (obnacte A) nokasaHa guarpamMma BHELWIHEro BUAa NeBoro rnasa. Kpasi Bek orpaHuumeaior o6-
nactb BuaeHus rmasa (FOV) go dopmbl MuHaans. OCHOBHbIE YacTy nepeaHei NOBEPXHOCTU 1a3a HA CXxeMe CHabXeHbI
HaANUCAMU U YKa3aHbl MYHKTUPHBLIMW MUHUSIMU W CTPenKamm.

B obnactn B nokasaHa cxema ropu3oHTanbHOro ceueHusl NeBoro rmasa. [nas pasgeneH Ha ABe YacTu: NepeaHIoio
Kamepy, KOTopasi orpaHMyeHa poroBoi 0BONOYKON, paayXHOW OBONOYKOW M XpYCTanukoMm, u 3adHIOI kamepy, KoTopast
OrpaHuYeHa CeT4YaTKOW U COAEPXUT Xerneobpa3Hoe CTEeKNOBUOHOE BELLECTBO.

B o6nactn C nokasaHa BHYTPEHHSIAA MONOCTb HEMOBPEXAEHHOIO I1a3a, BuaMmMasl vyepes odranbmockon. IT1oT
npubop HanpaensieT My4Yok CBeTa Yepe3 3pavok U OCBewaeT BHYTPEHHIOW MOMOCTb 11a3a, No3Bonsii BUAETb rMa3sHoe
AHo. OHO MMeeT KpacHOBATbIA OTTEHOK, OHAKO XOPOLWO BUAHBI IMAaBHble COCyAbl ceTyaTku. [ApyruMmn BaXHbIMU YacTsMu
siBnsitoTcsl GernoBaTtbiil ONTUYECKUI AUCK U LeHTpanbHasa siMka. LleHTpanbHasi siMka npegcraensieT coboi Hebonboe
yrnybneHue B ceTuatke, KOTOpoe MOXeT ObiTb 6onee MHTEHCUBHO OKpaLLEHO, YEM OKPYXaloLLasl ceTyaTtka; oHa sIBMsieTca
obrnacTblo Hambonee OCTPOro 3peHus.

B obnactu D nokasaHa cTpykTypa ceTyaTku B paspese (cM. pucyHok D.1, obnacte B), ysennueHHasi no cpaBHEHNIO
C HaTypanbHOW BENWYNHON B HECKOMNBKO COTEH pa3s. CeTyaTtka COCTOMT U3 psija CNoeB HEPBHbLIX KINETOK, a Takke hoToqyB-
CTBUTEIbHbIX KIIETOK: narno4vek U kornboyek, T. €. CBET, Najalolmi Ha NMOBEPXHOCTb CETYaTKU, NpoXoauT Yepes Cnowv
HEPBHbIX KIETOK, a 3aTeM AocturaeT (HoTOUYBCTBUTENbHbLIX KneTok. [Noa crnoem nanodek n konboyek HaxoauTcst Cnom,
KOTOPbIA HA3bIBAETCHA MUIMEHTHBLIM 3MUTENUEM U COAEPKUT KOPUYHEBATO-YEPHbIW NMUIMEHT — MENaHWH; HYKE HaxoauT-
CSl CNOW C TOHKMMWU KPOBEHOCHBLIMW COCYZIAMU XOPUOKaNumrsipamm.

KoHeuYHbIM MOIMOoLLAIWMM CITOEM SIBMSIETCA XOPOWUA, KOTOPLIN COAEPXKUT KaK MUIMEHTHLIE KINEeTKW, Tak U KPOBe-
HOCHbIE COCyfbl.

B obnactu E nokasaHa cTpykTypa obrnacty ueHTpanbHON sIMKM, YBENUYEHHasi B HECKOITbLKO COT pa3. B Hew npeg-
CTaBrneHbl Tonbko Kornboykn. HepBHble KIeTkM pacnonoxeHsl pagvanbHo B 3Ton obnactn Hambonee ocTporo 3peHus.
MurmeHT NATHa, Hanbonee cunNbHO NornowarLWmik n3nydeHne B guanasoHe ot 400 go 500 HM, pacnonoXeH B BONOKOH-
HOM cnoe XeHna.

D.2 BninaHne nasepHoro nany4yeHuns Ha 6nonorn4eckyto TkaHb

D.2.1 O6wue nonoxeHus

MexaHu3Mm noBpeXAeHNA nNa3epHbIM M3MNyYeHUeM aHanornyYeH Ans Bcex 6MOoNorm4ecknx CUCTEM M MOXET
BKIIOYATL TEMNMOBble BO3AEUCTBUA, TEPMOaKyCTUYECKME MepexogHble npouecchl, (OoTOXMMUYECKMe MPOLECCh M
HemnunHelHble achdekTbl. CTeneHb yHaCTUA KAXA0ro U3 aTuX BO3ASNCTBUI B NOBPEXAEHUN TKaHW MOXET ObiTb CBAI3aHa C
onpegeneHHbiMU  OU3NYECKUMU  NapamMeTpamm UCTOYHMKA obnydeHus, Hanbonee BaxHbIMW U3 KOTOPLIX SABMAIOTCA
ONVHa BOJHbI, ANUTENBHOCTL UMMNYMNbCa, pasMmep U3o6paxeHus, 3HepreTMYeckas OCBELWEHHOCTbL U dHepreTuyeckas
3KCNo3nuusi.

Mpy 9KCNO3ULMSIX, BbilLe NOPOrOBbIX, AOMUHMPYIOLLEE BO3AEUCTBME CBA3AHO C ANUTENBHOCTBLIO UMNYINbCa obnyye-
Husi. Tak Npy yBenu4YeHun AnvTernbHOCTM UMMYNbCca OCHOBHbIMKM 3dhdpekTamm Npu crneaylowmx anmTenbHOCTAX BO3AEN-
CTBUS SIBNSIOTCA:

- aKycTU4eckne nepexofHble MpOoUecchl M HeMMHeEWHble 3hdekTbl NPU HAHOCEKYHAHBIX U CyBHaHOCEKYHAHbIX
00nyyeHusx;

- TennoBble 3ddekTl OT 1 MC A0 HECKONbKUX CeKyHA, U

- hoToXxumMmUUeckne ahekTbl NPU ANUTENBHOCTAX cBbiwe 10 ¢.

JlazepHoe nanyueHme otnuyaeTcsi OT BONbLIMHCTBA APYIMX U3BECTHBLIX BUAOB U3NYYEHNA KONITMMUPOBAHHOCTBIO
ny4ka. OTOT hakToOp COBMECTHO C BbICOKON Ha4arnbHOW 3Hepruen NpuBoauT K nepegaqe TkaHam 6orbLIOro Konuyecrsa
aHeprnn. OCHOBHbIM MOMEHTOM MNPV NMOBPEXAEHUN Na3epHbIM M3nyYeHnem nboro Tuna ABNAETCs NOMMNOLWEHNE U3Ny-
YeHUs1 BUONOrNyecKkol CTPYKTYpOR. MOrmoweHne npoucxoauT Ha atToOMapHOM NN MONEKYNAPHOM YPOBHE U 3aBUCUT OT
ONVHBbI  BOMHbl. Takum o6pasoM, ANvHAa BOMHbI ONpeensieT, Kakas TKaHb MOXeT ObiTb NoBpexaeHa OT U3Iy4eHus
KOHKPeTHOro nasepa.
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1 uuL

ly U T-

a — NasepHast 3Hepr1si MOr/IoLWAETC BMOMOrMYECKOl CTPYKTYPOI; b — norsiolyeHHast sHeprusi cosaaeT Tenso, KOTOpoe PacnpocTpa-

HSIETCS B OKPYXaloLye TKaHW; C — Mpu BO3AENCTBUN HEMPEPLIBHLIX IA3€POB WM N1a3ePOB C A/IMHHBIMU UMIY/IbCAMM COXpaHeHue

TEN/IOBOr0  (PPOHTA MOCTENEHHO YBEe/MuMBaeT 06/1acTb nopaxeHns; d — Mpu BO3AEHCTBMM /1a3€pPOB C KOPOTKAMY MMMy bCaMM
BbICOKasi MIOTHOCTb MOLLUHOCTY CO34aeT B3pPbIBHOE paspylleHWe KNETOK U MOBPEXAEHWe B pesynbTare (IU3MUECKoro CMeLeHUst

PucyHok D.2 — Cxema noBpexaeHuss 61Mosiormyecknx CTpykTyp sa3epom

Tennosble agdeKTbl

Ecnn cTpykTypa noriotuna [OCTaTOYHOE KOMIMYECTBO 3HEPrnv M3yveHus, To KonebaHus COCTaBMAKLWUX ee
MO/IEKY/T YBEIMYMBAKOTCH, a 3TO O3HA4YaeT yBe/IMYeHWe KonuyecTBa Tenna. [oBpexaeHWs OT Na3epHOro M3syvyeHus B
60/bLINHCTBE C/lyvyaeB CBsA3aHbl C HarpeBoM nornouwiawuein TkaHu(elr). O6bIYHO Takoe TepMuyeckoe MOoBpexAaeHune
UMEET OrpaHMYeHHYH NoWaAb, PacrnosioKeHHYH MO CTOpPOHaM y4yacTka MOr/IOWEHNsT /Ta3epHO 3HEPTMM C LEHTPOM B
MecTe nafeHus nyudka. Knetku B npegenax 3Toil 06/s1aCTM MMEKT MPU3HAKM 0XOra, U MOBPEeXAeHVe TKaHW CBS3aHo,
rnaBHbIM 06pa3oMm, € paspyleHvem npoTtenHa. Kak nokasaHo Bbille, AeCTBME BTOPUYHbLIX MEXaHU3MOB MOBPEXAEHUSA
npy BO3LENCTBUM /TAa3epPHOr0 M3/lyyeHnss MOXeT ObiTb CBA3aHO CO BPEMEHEM peakuuu HarpeBa TkaHu, T. e. Hermocpef-
CTBEHHO CBSA3@HO C AJ/IMTE/IbHOCTbI0 UMNybca nasepa (CM. pucyHok D.2) u BpemeHeM noraoweHns tenna. TepMoxXnumu-
yeckne peakuun NMPoOUCXOAST U BO BPEMS HarpeBaHusi, U BO BPEMS OX/1IAXAEHWS W OnNpefenstoT 3aBUCMMOCTb pa3mepa
nNsTHa OT TEen/J0BOro nopaxeHus. Ecnm Ha TkaHb HanpaB/eH HenpepbiBHbIA Na3ep uav nasep ¢ AJUHHBIMU
umnynbLcamun, TO BCNeACTBME MPOBOAMMOCTM MNoWajb CTPYKTYpbl, UCNbITbIBAIOLWEN BO3AENCTBME MOBbLILWEHHOW Temne-
paTypbl, NOCTENEHHO yBennynBaeTcs. Takoil pacnpocTpaHALWMACA TeNI0BO (DPOHT cO34aeT BO3pacTatoLlyt 30HY Mo-
BpPEeXAeHUsi, Tak Kak Bce 60J/ibliee YUC/IO KNEeTOK HarpeBaeTCs Bbille TEN/I0BOro npegena. Pa3mep n3obpaxeHus nydka
Takke MMeeT 60/blIOE 3HAYeHWe, MOCKOJMbKY CTeneHb nepudepuiiHOro pacnpocTpaHeHus BcAeAcTBME MPOBOAMMOCTM
aBnseTca pyHkunen pasmepa, a Takke TemnepaTypbl HaudasbHOW 06/1acTu HarpeBa TKaHW. Takoi Tun TensoBOro no-
BpeXAeHnss 06bI4YHO CBSA3aH C BO3AENCTBMEM HEMNPEpPbIBHbIX N1a3epoB, N1a3epoB C AJIMHHBIMU MMMOY/NbCamu, HO Takxe
BO3MOXEH W OT /la3epoB C KOPOTKMMM umMnynbcamu. [na o65yvyaemMbix MOBEPXHOCTEN C pasMepom MsTHa nopsgka
1— 2 MM UM MeHee pajuasibHOpacxXxoAsALMACA NOTOK Tenna BeAEeT K 3aBUCUMOCTU MOBPEXAEHMA OT pa3MepoB nsTHA.
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doToxmmuyeckme ahdeKTbl
C ppyroii CTOPOHbI, CTeNeHb NMoBpeXaeHUit MoXeT 6biTb 06ycnoBneHa nornoweHMeM ceeta Monekynamu. dtoTt

npoLece BbI3bIBAETCS NOMMOLWEHNEM CBeTa ¢ onpeAeneHHon aHepmen. OgHako NOMUMO OCBOOOXAEHUA SHEPTUN BeLle-
CTBO TaKke NoABepraeTcsi BO3AEVWCTBUIO XMMWYECKON peakumm, NPUCYLLEW 3TOMY COCTOSAHMWIO. 3Ta (HOTOXMMUYEeCKas
peakumm cnocobHa HaHeCTU MOBPEXAEHNE U MPU HU3KUX YPOBHSIX BO3OelcTBUS. B aTom npouecce HekoTopble 6uonoru-
Yeckme TKaHW, Takue Kak Koxa, XpycTanuk rnasa u B ocobeHHOCTU ceTyaTtka, MOryT NokasaTb HeobpaTuMble U3MEHEHUS,
BbI3BaHHbIE ANUTENbHLIM BO3AEUCTBUEM 00My4eHus yrnbTpadmoneTom u CBETOM KOPOTKUX ANMH BOMH. Takne dotoxmmm-
Yeckme U3MeHeHWs MOryT MPUBECTW K NOBPEXAEHWUIO CTPYKTYPbl, €CNU ANUTENBbHOCTL 00NyYeHns Ype3MepHa um ecrnm
KpaTkoBpeMeHHble 0Bny4YeHnst MOBTOPSIOTCS B TEYEeHUe ArMTENbHOMO BpeMeHn. OTaenbHble hoToXMMHUYecKkMe peakumm,
Bbl3bIBaeMble Na3epHbIM 0BnyyYeHnem, MOryT HOCUTb NaToNOIMUYECKUIA NN NpeyBENUYEHHbIN XapakTep. dPoToxmmmuyec-
Kue peakumu B obLiem crepytoT 3akoHy byH3eHa n Pocko u npy npogomxkutenbHocTn He Gonee vyem ot 1 Ao 3 u (urpaiot
ponb COOTBETCTBYIOLME MEXaHU3Mbl) Ha4anoM SIBMSIETCS 3HepreTMyeckasl 3KCNO3nUWA B NOCTOSHHOM WM LWMPOKOM
Avanas3oHe Mo AMUTEeNbHOCTM 3KCMOo3uUMK. 3aBMCUMOCTU pa3mepa NsiTHa, Kak NpouCXoauT B CNy4asx C TennoBbIMU
achdekTamm Npm TennoBon anddysun, He CyLeCcTByeT.

HenvHenHble adhdekTh

Jlazepbl C KOPOTKMMMW UMMNYyIbCaAMKN, XapakTepU3yloLmecsl BEICOKOW MUKOBOW MOLWHOCTHIO (Hanpumep, ¢ MOAynu-
poBaHHOW fOBPOTHOCTBIO MM C CUHXPOHU3ALUMENA MOA), MOMYT BbI3biBaTb NOBPEXAEHNE TKAHW NPU Pa3NUYHbIX KOMBUHA-
LMSIX MEXaHW3MOB Mepenaqn aHeprnn. SHeprusi BO3AeHCTBYET Ha BMONormyeckyio MULWEHb B TEYEHNE OYeHb KOPOTKOFO
BPEMEeHW, U NO3TOMY CO3AaeTCs BbicoKasi 00Ny4eHHOCTb. TKaHW MULWEHN HarpeBaloTcs Tak BbICTPO, YTO Xuakue KoMno-
HeHTbl KNeToK npeobpasyoTcs B ras. B 6onbwMHCTBE cnydaeB 3TU (hasoBble U3MEHEHUA NPOUCXOAAT Tak BbICTPO U
MMeIOT TakoW B3pbIBHOW XxapakTep, YTo KNeTku paspbialotcsl. BosHukwme nepenagbl AaBNeHWA co3[at0T BOKPYr 0XOro-
BOMO LieHTpa Kpyrny 30Hy paspbiBa. [TogobHble nepenagbl gaBneHua MOryT co3AaBaThCA TENSOBLIM PaCLUMPEHUEM U
NpUBOAUTL K TPAaBMaM TKaHel, yaaneHHbIX OT NOMOLLAIWMX CNoeEB, B pesynbrate 06beMHOro U3nHeCKoro CMewweHus.
Mpw obnyyernmn ¢ cybHaHocekyHOAHONM AnUTenbHOCTHIO MpubnmanTensHo ot 10 nc Ao 1 He BcneacTBre camothoKyCUPOBKU
rnas B HUX KOHLUEHTPMPYETCsl 3HEPrnsi KONNMMMUPOBAHHOMO My4ka nasepa, YTo NPUBOAUT K NMOHWXEHWUIO nopora Besonac-
HOWM 3Kcrno3nummn. Takke NPOsIBMSTCA APYIMe HeNMVHeNHbIe ONTUYEeCKME MEXaHU3Mbl, KOTOPbIe UrPatoT ponb B NOBPEX-
JeHUn ceTyaTku rnasa B CyOHAHOCEKYHOHOM Auana3soHe.

Bce BbllweonvcaHHble MeXaHu3mbl NOBPEXAeHWs BO3OENCTBYIOT Ha CeTYaTKy, BNMAIOT Ha TOYKW NpepbiBaHuA Npo-
rpamMmbl UMW M3MEHSIIOT 3HaYeHne ypoBHel Be3onacHon 3KCNo3uUuW, NPUBOAUMBIX B HacTOsILEM CTaHAapTe.

D.2.2 OnacHoCTb NoBpeXaeHus rnasa

KpaTtkoe onucanne anatomumn rmasa gavo B B.1 (cMm. npunoxenue B). MMa3s cneunansHo npucnocobnen ans
npuema u npeobpasoBaHWs ONTMYECKOrO M3nydeHus. [ornowatowee CBOWCTBO IMa3a Mo OTHOLWEHUIO K U3NYYEHUIO C
pasnu4YHbBIMK ANMHAMMW BOMH MOKA3aHO Ha pucyHke B.2 (cm. npunoxenwe B). MNMatonormueckue mameHeHusl, Bbi3biBae-
Mble Ype3amepHbIM 06nyyeHmem, npueedeHsl B Tabnuue D.1. MexaHnambl TEPMUYECKOTO BNUSAHUSI NOKa3aHbl HA PUCYHKE
D.2. Nasepel, nanyvawowme B ynsTpadmoneToBOM U farnbHeM MHMpakpacHOM AuanasoHe, NpeAcTaensitoT OnacHOCTb
Ans poroBovi o6onouYkK rmasa, a cUCTeMsbl, Uany4awwme B BUAMMOM U GrvxHEM MHpaKpacHOM guanasoHe, MOryT
BO3JENCTBOBATb HAa CeTHYaTKy.

Jlazepbl BUAMMOIO M GNnXHEro MHMPaKPacHoOro AMana3oHOB 0COBGEHHO OMacHbl AN rra3a, MOCKONbKY Ma3s B CUny
CBOMX CBOWCTB siBNsieTcA acbbekTUBHLIM Npecbpa3oBaTenem CBeTa, B pe3ynbraTe Yero TKaHu ¢ CUIIbHOW NUIMeHTaunen
NOABEPraloTCA SHEPreTUHECKON 3KCMO3NLMK BbICOKOrO YPOBHS. BospactaHue ob6ny4eHHOCTM OT pOroBow 06ornovku cer-
YaTKy K BHYTPEHHUM YacTAM rnasa NpuMepHO NpOonopumMoHanbHO OTHOWEHUIO NMNOLWaan 3padka K nnowaan naobpaxe-
HUA Ha ceTyaTke. OTO BO3pacTaHune oByCNOBMNEHO TEM, YTO CBET, NPOLUEALLMIA Yepesd 3paqok, (hOKYCUPYETCs B « TOUKE» Ha
ceryaTtke. 3paqok MMeeT NePeMeHHyYIo anepTypy, HO ero AuameTp MOXeT AOCTUraTh 7 MM Mpy MakCMMarbHOM paclmpe-
HUW, YTO XapakTepHO Ans MONodoro Bospacrta. M3obpaxeHue Ha ceTyaTke, COOTBETCTBYIOLWLEE TaKOMy 3padky, MOXKeT
umeTb anametp ot 10 go 20 mkm. BospacTtaHue oBny4eHHOCTM OT poroBoit 060MoYKM K ceTHaTke cocTasnsieT ot 2:10% go
5:10°.

Tabnwuuya D.1— Matonornyeckne n3aMeHeHWs, CBSI3aHHbIE C YPE3MEPHLIM 0BNy4YeHMEM CBETOM

CnekTpanbHblid auanason MKO? nas Kosxa

YnetpaduonetoBein C Oputema

(180 — 280 Hm) (CONHEYHbIN oXor).

doTokepaTnT Mpouecchl YCKOPEHHOTO

YnetpaguonetoBein B cTapeHust KOXW.

(280 — 315 Hm) YBenvyeHve nurMmeHtTauum
YnbTpaduoneToBbii A doTOXMMMYEecKas kaTapakTa MoTeMHeHWe NUrMeHTa. Oxor

(315 — 400 Hm) doTOUYBCTBUTENBHBIE peakuun KOXMK

Bugnmbli DOTOXMMMYECKOE U TEMMNOBOE
(400 — 780 Hm) noBpexgeHne ceT4HaTku
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OkonyaHue mabnuyst D.1

MudpakpacHbit B
(1,4 — 3,0 mkm)

Ortek, kaTapakra,
OXOr poroBon 060no4Ku

MudpakpacHbii C
(3,0 MkM — 1 MM)

Tonbko OXOr POroeomn
o6onouvkn

CnekTpanbHbiii avanasoH MKO? a3 Koxa
MudpakpacHein A Katapakra, oxor cetyatku Oxor
(730 — 1400 Hm) KOXW

2 CnekTpanbHble guanasoHbl, onpeaeneHHble MKO, cnegyeTt ucnonb3oBatbh 4ns onMcaHus GUONOrMYecKUx
M3MEHEHWI, Npy 3TOM HaAO YYUTbIBATL, YTO OHW MOFYT HE MONHOCTBIO COOTBETCTBOBAaTL CNEKTPanbHbIM AnanasoHam
B Tabnuuax aHavennin M3.

Ecnn npeanonoxmtb, 4TO BO3pacTaHwe coctaenseT 5-10°, To nydok, palowmii Ha poroeol 06onouvke
oceeleHHocTb 50 BT-M2, cosgaeT Ha ceTtvaTke oceelleHHocTb 1-107 BT-M=2. B HacTosilem cTaHgapTe 3pavqok
ANamMeTpom 7 MM paccMaTpMBaeTCA Kak OrpaHMHYMBaloWas aneprypa, 4ro npu obnyvyeHnn rmas sensaeTca cambiM MoxXum
crny4daem, npu 3TOM 3payvok 3MepsAnca y niogen monoaoro Bospacra. Kak ucknioveHve, gonyckaercs, 4to npu onpeage-
NeHun npegena 3KCno3vumMn Ans 3aWwmnTHBIX OrpaHuHeHnin NpoTue hoToPeTUHMTA NpU HaAbNIAEHUN APKOro BUOUMOTO
ceeTa (400 — 700 Hm) nasepa 3a nepuog, npesbiwaowmit 10 ¢, NPUMEHAIOT 7-MM 3padok. B aTom cnyuae 3-mMMm 3paqok
NPUHAT KaK YCNOBWE HaUXyALWero cny4as; oaHako gnsa nsMepeHuit 06ny4eHHoCTn paccMmaTpuBaloT ycpeaHeHne no anep-
Type 7 MM un3-3a (hn3nMonorm4ecknx ABMxeHnin 3padka B npoctpaHcree. Moatomy MAS npu npogomkutensHocTn Gonee
10 ¢ onpegensAlT A4na anepTypsl 7 Mm.

Ecnu nHTeHCHBHBIN NasepHbI Ny4oK hokycupyeTes Ha ceTHaTke, To nuwb Hebonbwas JacTe ceeTa (8o 5 %) byaet
nornowaTbCca NUrMEeHTamMm B nanodkax n konbodkax. bénbwas vacte ceeta 6yaeT nornowaTbCa NUIMEHTOM, Ha3biBae-
MbIM MENaHMHOM, cogepxawmmca B anutenuu. (B obnactn nAtHa HekoTopoe konudecTBo 3Heprumn oT 400 ao 500 Hm
6ydeT NOrnowaThcst NIMIMEeHTOM NATHA.) MornoweHHan aHepms 6yaeT Bbi3blBaTb MECTHBIN HAarpeB W OXOF KakK anuTenus
NUrMeHTa, Tak n COCeaHNX YyBCTBUTEIbHbIX K CBETY Narno4vek u konboyek. ATOT OXOor Unn noBpexaeHne MoXxeT NnpnBecTtun
K notepe 3peHuns. doToxummyeckne noBpexaeHus, gake HeTenmnoBble, Takke OorpaHu4YeHbl B 3NUTenun nurMmeHTa.

B 3aBucumocTn OT BENMWYMHbI 3KCNo3numn Takasi noTepsa 3peHnss MOXeT UMEeTb BpeMeHHbIﬁ WUIN NOCTOSAHHBIA
xXapakrtep. YXy,qmeHme 3peHuns OObIYHO 3aMeyaeTcd CaMuMm nocTpagaBllnM TONbKO B TOM crniydyae, Korga noBpexgeHa
UeHTpalbHaa nnu Hanbonee YyBCTBUTEIIbHAA YacCTb NATHA. Ll,eHTpaanaﬂ AMKa, yrny6neHV|e B LEeHTpe NsATHa, SABNAETCA
Hanbornee Ba)KHOW 4acTblo CeTHaTKn, NOCKONbKY B Hen AocTuraeTcsd HamnbonbLuas OCTpOTa 3peHus. MmeHHo ata yactb
ceTyaTtku UCnonb3yeTcs Toraa, korga HeobxoauMo YTO-TO XOPOLO pasrmsageTb. Yro/l BUAEHUs! LEHTPArbHOWN SIMKM paBeH
yrmy BnaeHus ﬂyHbI. Ecnu ata obnactb noppeXxaeHa, 1o yxyaleHne 3peHna MOXET CHaYana nposenATbCA B BUAE NosiB-
neHns pasMbiToro 6enoro NsATHa, 3aTEeHSIOLWEro LeHTpanbHyo obnacTe 3peHusi. Yepes ase nnm Gonee Hegenu oHo
MOXET NPEBPaTUTLCA B HYEPHOE NATHO. [ocTpagaswmni gaxke MOXeT nepecTtaTth Oyl aTh 3TO NATHO U BUAETb HOpMarb-
HO. OHaKo ero MOXHO cpa3y 0bHapYXUThb, €CINU CMOTPETbL Ha 3KpaH 13 nucta 6enoii Gymarn. MNMoepexaeHns Ha nepude-
PUNHBIX y4acTKax MOXHO CyObEKTUBHO OOHapyXMTb TOMNbKO NPy OBLWMPHLIX NOBpeXaeHusix ceTuatky. Hebonbluve nepu-
hepyiiHble NOBPEXAeHUs MOTYT OCTaBaTbCsl He3aMeYeHHbIMM U He OBHapyXMBaTbCsl Aaxe Npu cuctemaTnyeckmx ob-
cnegoBaHuAX OKynuctamu.

B ananasone gnvH BonH o1 400 go 1400 HM camasi Gonbluasi ONacHOCTb — MOBPEXAeHUe ceTvaTku rnasa.
Poroeast 060noq|<a, BOOAHUCTOE TeNno, XpycTtaluvkK rnasa n CTeKnoBuagHoe Teno npoHuuaembl ansa nanyyYeHns Ha 3Tux
ANMnHax BOIH. B chny4dae Xopowo KOINNMMMUPOBAaHHOIO Ny4ka OnacHOCTb CbaKTVIHeCKVI HE 3aBUCUT OT pacCTOAHUA Mexay
NCTOYHUKOM MN3Ny4YeHUa U rnasom, notomMy 410 OTHOCAULEeeCHd K ceTvaTke rnasa V|306pa>|<eHV|e npeanonaraeTcsd B Buge
nsaTHa guameTpoM npubnuautensHo ot 10 go 20 mkm. B aTom cnydae, ¢ y4eTOM TEMNMOBOrO PaBHOBECWS, OTHOCSLLASCS K
ceTyaTke rnasa 30Ha OnacHOCTW OFPaHNYMBAETCS YITIOBLIM PA3MEPOM Clyin, KOTOPbLIN B OOLLEM COOTBETCTBYET ceT4aTke
rmasa 25 MKm B gnamertpe.

B crnyyae npoTsKEHHOrO UCTOYHUKA OMAaCHOCTb MEHSIETCSl B 3aBUCUMOCTU OT PaccTosHUsl HabnogeHus oT UcTou-
HWKa Ao rmasa, NOTOMY YTO MIHOBEHHas1 0BNy4YeHHOCTb CETYATKM INasa 3aBUCUT OT SHEPreTUUecKol SPKOCTU U 0COGEHHO-
CTeN XpycTanuka rnasa; Tepmmdeckas guddysns TennoBow sHeprum oT GonblumMX 3obpaxeHuin Ha ceTqaTtke rnasa
MeHee AeliCTBEHHa U NMPUBOAMT K 3aBUCMMOCTM pa3mepa MATHA Ha ceTyaTtke rnasa gns TenoBbiX NOBPexXaeHui, KoTo-
pble He copepxaTr (hOTOXMMUYECKON onacHocTu (npeobnaparowel Toneko ot 400 go 600 Hm). Kpome TOro, ABMXEHWS
rnas pganee pacnpocTpaHsioT NOIMOWEHHYI0 3HEPIMI0 OT SKCMO3WULMKN HEeMNpepbIBHOMO nasepa M NpUBOAAT K pasHbIM
33aBMCUMOCTSIM pUcCKa Anst OTNUYAOWMXCA Pa3MepoB U300paxeHnsa Ha ceTqaTtke rnaasa.
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OcCHOBOW Ansi orpaHuyeHuin npu obnyyeHun mas siBnsiercs obnacTb ceTyaTku rmasa. Takke NPUMEeHsIIoT nonpa-
BOUHbINA KO3(hULMEHT, YUNTLIBAIOWMIA ABWKEHME T1a3 Npu AnuTenbHocTy HabnoaeHust 6onee 10 c. Mpu GbicTpbIX ABU-
XKEHUSIX I11a3 MornoweHHasi 3Heprusi pacrnpocTpaHsieTcs NPY MUHUMArbHbLIX M306paxeHusX Ha ceTyaTtke rnasa (He
6onee 25 mkm) n npu gnutensHoctn ot 0,1 go 10 ¢, noatomy ycnoeusi HabnoAeHW OrpaHMYMBAIOT C 3anacom Mo
6esonacHocTu. 3a 0,25 ¢ Ha ceTyaTke masa nosiBnseTcsi HebonbLoe OCBeLEHHOe NATHO NpUbnuantenbHo 50 mMkm. 3a
10 ¢ oTHOCsLAsACA K ceTyaTke rna3a OCBELUEHHasi 30Ha yBernuuuBaeTcsl NpubnuanTenbHo 4o 75 MKM, U ¢ 3anacom no
6e30MacHOCTM MUHMUMArbHBIA KO3thdULMEHT paBeH 1,7 N0 OTHOLWEHWIO K CTaGUINBbHOMY COCTOSIHMIO Fna3a C y4eToMm
pasmepa nsitTHa. 3a 100 ¢ ocBeleHHas 30Ha (M3amepenusi NpoBoasT B 50 %-Hbix Toukax) o6blMHO He MeHee 135 MKM,
noaTomy ¢ 3anacoM no 6e3onacHOCTM MUHUMAIbHbLIN kO3MULMEHT paBeH He MeHee 2,3.

JaHHble nccnegoBaHU ABVMXKEHUS Ma3, OTHOCAWMXCA K CeTyaTke, U uccnegoBaHui TENMOBbLIX NOBPEXAEHUN
66N 06beanHEHbI AN NOMy4YeHUs1 KOHTPONBHOW TOUKM BpeMeHun T,, 3a KOTOpoe ABMXKEHUS a3 KOMNEHCUPYIOT YBENu-
YEHHbIW TEOPETUUECKUIA PUCK TEMIOBOIO NMOBPEXAEHUS NPU YBENUYEHHOW ANUTENBHOCTU 3KCNO3MUMK CeTqaTKu nasa B
CpaBHEHWWN C HEMOABWKHBLIM Ma3oM. Tak Kak TEnnoBoW Mopor NOBPEXAEHUs!, BLIPKEHHbIN KaK MOLWHOCTE U3NyYeHus,
NMPOHMWKAIOLLETO B I11a3a, NOHMXAEeTCsl NPU YBENWYEHUN ANUTENIbHOCTU 3KCNO3vUUK { NpU NOBbILWEHMU MOLLHOCTH A0
ypoBHs1 0,25 (T. €. MOHWXeHne TONbko Ha 44 % npu AECATUKPATHOM YBENMUYEHUN ANMTENBHOCTU), TO TOMNBKO YMEPEHHOe
yBernuyeHne BO3OENCTBUSI HA CETYATKY rrasa MOXeT KOMMNEHCUPOBaTh yBenuyYeHne pucka ans 66nbwero BpemeHn Ha-
6niogenus. MocTosiHHO yBenuumBalLwWwasics obnacTb BO3AEWCTBUSI U3NYYEHUsI HA CeTYaTKe rnasa, Kak pesyneraT 3Hauqu-
TeNbHbIX ABWKEHWI IMa3 Npu yBeNnUYEeHWM BpeMeHW HaOnioaeHusl, yBenuuuBaeT KOMIMeHCaunoHHoe Bpemsi, Heobxoau-
MOe OISl YMEHbLUEHUs BO3AENUCTBUS TEMoBoi auddysumn B 6onbluMX NpOTSKEHHbIX UCTOYHMKAX. Takum o6pasom, gns
yBENUYeHuUsl YImoBoro pasmepa o KOHTponbHas Touka T,, yBenuumBaetcsi ¢ 10 ¢ ans manbix uctounukos go 100 ¢ ans
6onbLwmx uctouHnkos. [Npu Bpemenn 6onee 100 ¢ He NpoucxoauT AanbHENLEro YBENUYEeHUs pucka TeNnNoBOro nopaxe-
HWUS NpW ManbIX M cpegHuX pa3mepax usobpaxenus. [pu onpegeneHWn npesenos v YCNOBUN U3MEPEHUS YUNTHIBAIOT
3T MepeMeHHble C HEeKOTOPbIM YIpPOLLEHWEM, MPUBOASLLMM K KOHCEPBATMBHOMY onpeaeneHuio pucka. Mpegnona-
raeTcsl, YUTO OTHOCSILLMECH K CETYaTKe IMa3a TenrnoBble Nopory NnoBpeXaeHUs U3MEHSIIOTCA 06paTHO NPONOPUMOHANBHO
pa3mepy n3obpaxeHus (CTabunuampoBaHHoMy) NpubnuanTensHo oT 25 MkM A0 1 MM (1 MKM COOTBETCTBYET YINOBOMY
pasmepy 59 mpag); npu pasmepe n3obpaxeHusi cebile 1,7 MM (COOTBETCTBYET yrmoBomy pasmepy cebiwe 100 mpag)
33BUCUMOCTHN HET.

Ana hoTOXMMNYECKOTO NOBPEXAEHUS1 CeTYaTKM HeT 3aBUCMMOCTM pasmepa MsiTHa Ans yCTOMYMBOro usobpaxe-
HUsi. B oTnMume OT MexaHn3ma TEernsioBoro nopaxeHusi Noporu Anst GoTOXMMUYECKOTO NOPAXEHUs1 CUNBbHO 3aBUCAT OT
ONWHBI BOMHbI M A03bl 0bnyYeHus, T. . NOporM BO3AENCTBUSI YMEHbLLAIOTCS 06paTHO NponopunoHanbHO YBENUYEHMIO
ANUTENbHOCTM 3kcno3uummn. MccnegoBaHus hoTOXMMMYECKOTO NOBPEXAEHUsI ceTyaTku rnasa oT AYroBoW CBapku co
cTArMBaembIMM yrmamu o1 1 go 1,5 mpag NOKa3biBaloT, H4TO TUNWHYHBLIE pa3Mepbl NOBPEXOeHUs NpUGNUaNTENnLHO OT
185 oo 200 MKM (COOTBETCTBYIOT BU3yanbHbIM yrnam oT 11 ao 12 mpaa), u ACHO yKasbiBaloT Ha BNUSIHME ABWKEHWIA a3
BO Bpems cumkcaumm. 3TN 1 gpyrve nccrnegoBaHus ABMKEHUN rnas Bo BpemMs cdukcauum npmusenu K ycraHoenexuo M3,
3aWMLLAIOWEro OT (POTOXMMUYECKOIO MOPAKEHNA CeTHaTKM Ma3. 3T uccnegoBaHusi Takke NPUBENU K onpeaerneHuio
MAS npu ycpeaHeHun pasmepoB UCTOUHUKOB Gonee 11 Mpag ansa gnutensHocTH akcnoauumm ot 10 go 100 c. Cnepoea-
TENbHO, UCTOYHUKK C YITIOBBIM pa3mepom MeHee 11 Mpag paccmatpuBaloT OAMHAKOBO C TOUEYHBIMWM MCTOYHMKAMMU, a
MOHSITWE Oy, PACLUMPEHO A0 HabnogeHUs1 HenpepbIBHOTO Nasepa. 3ToT Noaxoa He Gbin CTPOro KOPPEKTHLIM, MOCKONbKY
M3MepeHne SHepreTU4ecKon OCBELLLEHHOCTU 11 Mpaa UCTOYHMKA He SKBMBANEHTHO YCPEeAHEHHOW 3HEepreTMYecKol ocBe-
WEeHHOCTM Npu yrnax Gonble nons 3pexHust ¥ 11 Mpag, ecnm UCTOYHUK He UMeN NPSIMOYTONbLHOTO pacnpeaeneHust aHep-
retny4eckon sapkoctu. CnegosarternbHO, B HACTOAWEM CTaHOApTe pasnuyne CAenaHo Mexay CTSrMBaeMbiM YITOBbIM
pa3amepoM UCTOYHMKA U YyCPEeAHEHHOW 3HepreTN4yeckon OCBEeLLEHHOCTbIO AnsA 3Havenns MAD npu doToxmmmuueckom
Bo3gelicteun. [nA BpemeHn Habnwoaenus npubnuantensHo ot 30 go 60 ¢ npepbiBUCTOE ABUXEHUE fnasaMu 06bIYHO
SIBMNSIETCS MCMXOCOMAaTUYECKUM, OnpeaensieTcsl BU3yanbHol 3agadvei, u 0OblMHO HEBEPHO NPeanonaraloT, YTO UCTOUHUK
ceeTa 6bin Bbl 0TOGPaXKeH UCKIIOUMTENBHO B AMKE ¢ AnuTensHocTeio 6onee 100 ¢. Mo 1ol NpyymnHe yron npuema Yo,
yBenn4eH NMHeNHO Ha KBagpaTHbIN KopeHb 13 {. MWHYManbHbIA YINOBON PasMep Oy, KOPPEKTHO OCTaBUTb YINIOM MNpu-
BegeHvsa 1,5 Mpag ana Bcex AnMTenbHOCTEN SKCMO3ULMK, UCTIONBb3YEMbIX B OLIEHKE TEMNMOBOW ONacHOCTW, OTHOCSLLENCS
K ceTyaTke rnasa. OgHako Ans oueHkn POTOXMMUYECKON ONACHOCTU, OTHOCSALLIEICA K ceTHaTKe Masa, peleHus pasnmu-
Hbl, MOCKOMbKY YoM Yun SIBMIAETCA NUHEWHBIM YIMOM Npuema Ans W3MepeHust SHepreTMUYecKon OCBELLEHHOCTH, a ans
NPUMEHEHUA K NPOTSPKEHHbIM MCTOYHMKaM, BaXXHO, 4To6bl yron 6bin Gonbwe 11 mpag.

PaccTosiHne HabnogeHus

Ecnu uCTOYHMK € pacxogawmmcs MyYKOM TOYEYHOro TUMa, ONacHOCTb YBENMMYMBAETCS C YMEHbLUEHUEM PACCTO-
SIHWA MeXAY CY)XEHWEeM Mydka W [MasoMm, Tak Kak ¢ YMeHbLeHUeM pPaccTosiHusl cobpaHHas MOWHOCTb YBENWUMBAETCA, B
TO Bpemsl kak pasmep u3obpaxeHusi HA ceT4aTke rnasa, MOXHO CYMTaTh, OcTaeTcs ANMPAKUMOHHO OrPaHUYEHHbIM
MCTUHHBIMU Na3epHbIMWM UCTOYHMKaMKU OO0 paccTosiHus, 6nmakoro Kk 100 MM (BCneacTere akkOMOAALMOHHBLIX cnocob-
HocTel rnasa). Camasi 6onbluasi oNacHOCTe NPOMCXOAMT Ha CamMOM KOPOTKOM paccTosiHuM akkomogauwu. Mpu gans-
HelleM YMeHbLUEHUWN pacCTOAHMA OMNacHOCTb A1 HEBOOPYXXEHHOIo rnasa Takke MOHWXaeTCsl, NOCKONbKY GbICTPo
pacteT u3obpaxeHMe Ha CceTyaTKe rrasa U COOTBETCTBEHHO yMeHbluaeTcsl 06nyyYeHHOCTb, Aaxe ecnu cobupaercs
6onbwe MowWwHOCTH. YToBEI cMOAenVpoBaTh PUCK HAOMIOAEHWA KONNMMWPOBAHHOMO Nyuyka Yepe3 GMHOKIb UNK Tene-
CKOM, 32 OCHOBY NMPVMHUMAIOT camoe OrvM3koe paccTosiHue, NPpUMEpPHO paeHoe 2 M ¢ 50-Mm anepTypoi, kKOTopoe MPUHU-
mMatoT 6a30BbIM ANA ACHOrO HabnogeHus.
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Ons uenel HacTosilero craHgapTa camMoe KOPOTKOE pacCTOsiHUE aKKOMOZauuu 4YernoBeYeckoro rrasa
ycTaHoeneHo paeHeiMm 100 mm gna Bcex gnuH BonH ot 400 Ao 1400 HM. 3TO KOMMPOMUCC, NOTOMY YTO Ha PacCTOSIHUN
meHee 100 MM He MOryT akkOMOAMPOBATH [Ma3a MonoAable NAW U HEKOTOpoe YMcno OnNU3opykux. ATo paccTosiHue
MOXHO MCMOMb30BaTh ANsl M3MepeHust obny4yeHHOCTH B cnydae HabniogeHus B nydke (cMm. Tabnuuy 11).

Ona anvd BonH meHee 400 HM nnu 6onee 1400 HM camon 6ONbLWON ONMACHOCTLIO ABNAETCS NOBPEXAEHNE NNH3bI
UNU poroeoi 060M04KM. B 3aBMCUMOCTU OT AMNWHbI BOMNHBI ONTUYECKOe M3fydYeHue nornowaetcs 6onbluei YacTblo unm
UCKMIOUMTENBHO POroBoi 060no4Kon unm nmH3orn (cm. Tabnuuy D.1). [N MCTOYHMKOB C pacxogsiMMCs NMyYKkoM (NpoTs-
KEHHBIN UMK TOYEYHBIN) Ha 3TUX JMHax BOMH cnegyeT n3berate KOPOTKUX PaCcCTOSIHAN MeXAY UCTOYHMKOM M [Ma30M.

B ananasone gnuH BonH oT 1500 go 2600 HM nany4YeHne NnpoHnkaeT B BoAAHMCTOE Teno. [oaTomy Harpesaiowmin
ahbekT paccenpaeTcsi no 66nbWemy o6bemMy rnasa, u MBO ans akcnoavuum menee 10 ¢ yeenuumsaiot. Camoe 6onbwoe
yBenuyexnne MB3 nMponcxoguT Anst camblX KOPOTKMX MO ANUTENBHOCTM MMMNYNBbCOB B NpeAenax guanasoHa AnvH BOMH oT
1500 go 1800 HM, korga o6bem abcopbuumn makcumaneH. ns BpemenHn Gonee 10 ¢ ¢ y4eToM TennonpoBOAHOCTU
TEnnoBas SHeprvsa nepepacnpegensiercs Tak, YTobbl BO3gecTBMe OT rMyOuHbI NPOHUKAHWUA He ObINO CYLECTBEHHbIM.

D.2.3 OnacHocTb NOBPEXOeHUNA KOXHN

Koxa mMoxeT BblaepxuBaTb ropasgo 6onee cunbHOe BO3AEWCTBME NA3epHON aHeprun, 1em mas. buonornyeckoe
BO3aevnicTBMe obnydveHust kOXu nasepamu, pabotawowmmu B Bugumom (o1 400 go 700 HM) wnu uHdpakpacHom (oT
700 HM) cnekTpanbHOM AuanasoHe, MOXEeT NMPUBOAMTL Kak K NErkoi aputeme, Tak U K oxory 2-i crenenn. B TkaHsix ¢
BbICOKMM MOBEPXHOCTHBLIM MOIMOWeHMeM nocrne obnyYeHns uany4eHmeMm NasepoB C OYMeHb KOPOTKUMM U MOLLHbIMM
umnynecamy 66nbluelt YacTblo npoucxoaut obyrnveaHne 6e3 NPoOMeXyTOYHON 3pUTeMBI.

MurmeHTauns, 3bs3BINEHNE KOXW, MOSIBNEHWE Ha Hell WpaMOB W MOBPEXAeHMe pacrnofioXeHHbIX Mo KoXen
OpraHoB MOryT NPOUCXOANTE NPY YPE3BbLIYaNHO BbICOKON 0BNy4YeHHOCTU. YCTaHOBMEHO, YTO CKPbITbIE UMW KYMYNSITUBHbIE
BO3AENCTBUSA Na3epHOro Many4veHus He aenswoTcsa npeobnagatowmmmn. OgHako oTaenbHble UCCNEeAoBaHUS MoKasarnw,
YTO MNpu OnpeerieHHbIX YCroBUAX HeBomblIMe y4acTKM TKaHel YenoBeka MoryT npuoGpecTy NOBbIWEHHYIO YyBCTBUTENb-
HOCTb K NOBTOPSIIOWMMCH MECTHbIM OOnyYeHusiM, B pesynsraTte Yero ypoBeHb obnyveHns gns MUHUMANbHBIX peakuui
M3MEHSIETCSl, @ peakuMn TKaHEeW Mpyu TakoM HU3KOM YpOBHe 0bnyueHusi cTaHoBaTcs Gonee cunbHbIMU.

B granasoHe anvH BomH o1 1500 go 2600 HM nccrnegoBaHWst GMOMNOrMYEcKMX NOPOrOB MOKA3bIBAIKOT, UTO pUCK
NOBPEXAEHNA KOXM aHanorn4eH pucky ans rmaa. [ina anutensHocTten sosgericteus go 10 ¢ MB3 yeenuuusalot B npeae-
nax 3Toro CrnekTpanbHOro AuanasoHa.

D.3 MakcumanbHO AONYyCTUMbIE SKCNO3NLINKM N yCpeaHeHHasi 06ny4YeHHOCTb

B HacTosiwem craHpgapTte 3HadeHnss M3 Obinv aganTupoBaHbl B COOTBETCTBUM C MMEKOWUMUCH peKOMeHaa-
umaMK. AHanornyHo 6binyv aganTupoBaHbl anepTypbl ycpeaHeHHOW 06ny4YeHHOCTU (M3MepuTenbHble anepTypsl) Nubo
NPVUMEHSINCA OONOMHUTENbHLIN NpakTudeckuin aktop no 6esonacHoctn uza M3IK/TK 76. Onpegenenne n npoucxoxae-
Hue MO3, B obwem ocHoBaHHoro Ha MBD3, TpeboBanu aHanuaa pucka u onpegeneHusi 060CHOBaHHO NMPOrHO3UPYEMBbIX
yCrOBUIA 3KCMo3numn. Beibop nameputensHoW anepTypbl UrpaeT ponb B onpeaenenum MO u oTpaxaet 6uocusnyec-
Kve n dmanonorndeckue daktopel. B HEKOTOPBLIX Cry4Yasx OUEHKa pycka W YrnpoLeHWe BbipaXeHUi Npou3BoauIINGCG Ha
ocHoee Tabnuupbl D.2, 4to oBecneunno nonHoTy hakToOpoB, MPWHSATLIX B BbIOOpE M3MepUTENbHLIX anepTyp. B uenom
pekoMeHgauMm ConpoBOXAANWCL ycuneHmem unu gobaeneHmem 3anaca NpoYHOCTY.

Tabnwuya D.2 — lNoscHeHWe K M3MepUTENbHBIM anepTypam, npumeHsiemeim B M

CnekTpanbHbIi OnutensHoOCTh OuameTp KommeHTapuu u obocHoBaHue ansi
LManasoH, A 3KCNO3nLUMK aneprypsl AuameTpa aneprypbl
180 — 400 Hm t<310%c 1 Mm Pa3bpoc B anMTenum poroBuLibl M B Croe poroBoii 060-
nodku 0o 1 MM; NpeanonoxeHne O HEMNOABWXHOCTU
obnyyaeMol TKaHu Ans YCroBUsi HENpepbIBHOIO 06-
nyyeHus npuemnemo ans MOK. OgHako n3-3a aBu-
XEHWsl rna3 npyu NpoaoIKMTENBHON 3KCMO3ULMKN pe-
KomeHgyetcs 3,5 Hm
400 — 600 Hm t>10c 3 mm ansa onpepe- | bokoBoe aBwXeHMe 3pavka guameTpoMm 3 MM B
hoToXMMnUeckui nexnna MB3, Ho NPOCTpaHCTBE BOCMPOU3BOAUT anepTypy AMaMeTpoM
AN n3mepeHnn 7 MM, yCpeOQHEHHYIO Onsl 9KCMO3ULUMIA HENpPePbLIBHOTO
ncnonb3yoT 7 HM | nasepa, NPUMEHUMO AN MeXaHn3ama OTOXUMUYEC-
KOTO MOBpEXAeHUs!
400 — 1400 Hm Mo6oe Bpems t 7 Mm HdvameTp pacwmpeHHoro 3pavka u G0KOBOe ABWDKE-
TEepMMYECKUA HWe 3pauka AN 3KCMOo3WUMK HENPEPLIBHOIO nasepa
A > 1400 Hm t<0,35¢ 1 Mm Tennoeass auddysuss B crnoe poroeuubl fnasa u
TKaHAX anuTenusi
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OxonvaHue mabnuusi D.2

CnekTpaneHblii OnutensHocTb OuameTp KommeHTapun u o6ocHoBaHue ans
[manasoH, A 3KCno3uLmuu anepTypsbl avameTpa anepTypebl
A > 1400 HMm 0,35¢c<t<10¢ 1,5 - 138 mm Bonbwas Tennosas anddyansa u OBUKXEHNe «TKaHW-
t>10c¢ 3,5 mm MuweHny (Npy o6ny4YeHWM) OTHOCUTENbHO MyYka

nocne 0,35 ¢

105 <1 < 10° um Moboe Bpems 11 MM AnepTypa GonbLue, yem npegen andpakumum
(T. e., ~10%) ANA TOYHBIX U3MEPEHUI

D.4 CcbinoYHble 4OKYMEHTbI

1 HENDERSON, R. and SCHULMEISTER, K.: Laser Safety, Institute of Physics Publishing, Bristol, 2003

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

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

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

5 ROACH, W.P., JOHNSON, P.E. and ROCKWELL, B.A. Proposed maximum permissible exposure limits for ultra
short laser pulses, Health Phys. 76(4):349—354

6 SLINEY, D.H. and WOLBARSHT, M.L.: Safety with Lasers and Other Optical Sources, New York, Plenum Publishing
Corp., 1980

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

8 United Nations Environment Programme (UNEP); World Health Organization (WHO); International Radiation
Protection Association (IRPA): Environmental Health Criteria No. 23: Lasers and Optical Radiation, Geneva, WHO, 1982
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MpunoxeHne E
(cnpaBo4HOE)

MakcumanbHO BO3MOXHasa akcnosuuna u MNas,
BblpaXeHHble Kak aHepretnyeckas ApKocTb

E.1 OCHOBHble MOJIOXEeHUA

[nsa 60NbWKNX NPOTSHXKEHHBIX WCTOYHUKOB aHasnv3 noTeHuuasibHbiIX OnacHocTell BO3AENCTBUSA U3NYYEHUSA Ha ceT-
yatky rnasa nerdye npu MCNOMb30BaHWM IHEPreTUYecKon SAPKOCTU UCTOUYHMKA. DTO NpunoxeHne obecneymsaeTt NoNb30-
BaTefniel oTAeNbHbIMKW Tabnuuamu u rpadukaMym MakCUMasibHO [ONYCTUMOW 3HepreTMYeckol SAPKOCTU, OCHOBAHHOM
Ha MA3 ana knaccos 1 m 1M 1 cOOTBETCTBYHOLWMX 3HAYeHUAX MAS, OTHOCALLMXCA K ceTyaTke rnasa B guanasoHe AJIVH
BONMH 400 — 1400 HM Ans Toro, Yto6bl paccMOTpPeTb YCNOBUSA, KOrAa YrnoBOi pasmep BUAMMOIO UCTOYHMKA AOCTUrHET
3HayeHus 6onbluero, Yyem ocrax. CornacHo 3akoHy COXpaHeHUst IHepreTMYeckoin ApPKOCTU BCe MPOTSAXEHHble Anddy3Hble
WUCTOYHVKN C YPOBHEM 3HEPreTUYECKOl APKOCTU HWXE YPOBHSA, yKaszaHHOro B Tabnuue E.1 wnn Ha pucyHke E.1, He moryT
npesbicuTb MASD knacca 1 He3aBMCUMO OT ONTWKWU, pasmelLleHHoW nepen AMddY3HbIM UCTOUYHUKOM.

E.2 3HauyeHNs aHepreTMYeCcKon ApKOCTK

3HayYeHus aHepreTMyeckon spkoctn B Tabnmue E.1 6asumpytotcs Ha IEC /ICNIRP M3 ypoBHsX. [OCKO/bKY 3Ha4ve-
HMUA M3 06bI4HO BbipaXatoT B eAuMHMLAX 3HepreTudeckoin akcnosvumm (Ik-M~2) Win 3HepreTuyeckol OCBeLLeHHOCTU
(BT-M~2), 6b1510 HEO6XOAMMO NMpeobpasoBaTb 3HayeHUs M3 B 3HauYeHus aHepreTuyeckoi sipkoctn (BT-m_2-cp-1). Torga
3HaYeHUss IHepPreTMYeckon APKOCTM paccMaTpuMBaloT Kak PYHKUMIO OAMHBI BOMHbI (cMm. E.3).

B Tabnvue E.1 npeacTaBneHbl AOMNYCTUMbIE 3HAYEHUS 3HEPreTUYECKON SAPKOCTU KakK PYHKUUS AJIMHbI BOJSHbI ANS
AnuTenbHocTn Bo3geicTBusa 100 ¢, rge cTArMBaemblii yron a He MeHee 100 mpag. MNokasaHbl Hanbonee orpaHuyun-
Bawowue npegens (poTtoxumuyeckme wnnu Tennosble). lMpegenbl POTOXMMUYECKON OMACHOCTM CeTYaTKM BblAeNeHbl
KYPCUBOM.

3HauveHns OMN unanyyenunsa c akcnosuymeli 100 ¢ MCTOYHMKA €O cTArMBarowmmMm yrnom 100 mpag,

W3nyueHve, Br-m2 -cp'1

[/ IMHa BO/MHbI, HM
PucyHok E.1 — DHepreTuyeckas ApKoCTb KakK PyHKUUSA AVHbI BOMHbI

Ta6nuua E1— MakcumanbHasa aHepreTnyeckas sipkoCTb AMGY3HOro UCTOUHMKA A4N1a nasepa knacca 1

[LnnHa BOMHbI, OHepreTuyeckas OHepreTuyeckas [lnnHa BONHLI, OHepreTnyeckas SHepreTnyeckas
HM APKOCTb, APKOCTb, HM APKOCTb, APKOCTb,
Brm~2'Cp~1 Btcm 2cp 1 Brm~2Cp 1 BT cm 2i0p~1
430 10000 7,00 505 48316 4,83
450 10000 7,00 520 48316 4,83
460 15848 7,58 555 48316 4,83
465 19952 2,00 565 48316 4,80
470 25119 2,57 595 48316 4,83
480 39811 3,98 610 48316 4,83
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OkonyaHue mabnuue! E.1

[InuHa BonHb, BHepreTuueckan Snepreuieckas || Nnuwa sone, BHepreTuueckan BHepreTudeckan
M APKOCT, APKOCT, . APKOCTb, APKOCTB,
Br-m2-cp” Brem2cp ™! Br-m 2-cp” Brem2cp™!
625 48316 4,83 850 96403 9,64
645 48316 4,83 900 121365 12,13
660 48316 4,83 950 152789 15,28
660 48316 4,83 1000 192350 19,24
700 48316 4,83 1050 241580 24,16
750 60826 6,08 1100 241580 24,16
800 76576 7,66 1150 241580 24,16

MpumeyaHune — Yucna, BolaeNeHHbIE KYPCUMBOM, OTHOCATCS K npeaeny hOTOXMMUYECKOW ONacHOCTM
ceTyarku.

E.3 O6ocHoBaHne

3HaueHus 3HepreTUHeCcKon APKOCTU paccumMTaHsl ¢ ncnoneaoeanmem M3 ypoeHeld, yctaHosneHHbiX B IEC /ICNIRP.
Mockonbky 3Ha4veHust MOO o06bIYHO BbIpaXalT B €QUHULAX 3HEePreTUHeCcKOn SKCro3numm (k'M™2) unn anepreTn-
yeckoli oceeleHHocTH (BT-M~2), 6bino Bel Heobxoaumo npeobpasosath aHaveHus MO K 3HepreTM4eckon ApKOCTH
(BT-m~2-cp~"). Torma 3HaueHns SHEPreTUYECKON SPKOCTU PacCMaTPUBAIOT KAaK (PYHKUMIO ANWHLI BOMHLL. [Ans 3HaueHud
MO, BblpaxeHHbIX Kak aHepreTu4eckas ApKoCTb, UCMONB3OBAIICA CleAyIOWMIA METOA, pacyeTa.

OHepreTUYeckylo pKoCTb BbIYUCNAIOT No opmyne

L= dQ-dijl\q?cos(-) ’ (EN
rae @ — MOLWHOCTb M3ny4eHusi, 2 — TernecHoli yron, A — pasmep uctodHuka. M3 vacTto BeipaxalwT B eguHMUax
MHTEHCUBHOCTU U3MYyYeHUs], KOTOPOE BbIMUCASIIOT no dopmyne

— do | E.2
E A (E.2)

3amensia B popmyne E.1 BoipaxxeHne % Ha E, nony4yaem 3Hepretu4eckylo apkocTb Kak PyHKUUIO 06Ny4eHHOCTH:

L= ﬁ. (E.3)
Bbiuncnsiem TenecHsi yron € no dopmyne
%
Q= 4 (E4)
o?

3ameHsa B opmyne (E.3) Q Ha BbipaxeHue npu ycnoeuu, 4To yron 6 = 0° (XyaLwwuii cnyvan — Habniogarens

4
CMOTPUT NPSIMO BHYTPb Ny4ka), popmyna E.3 npuHumaet Bua;
L=4E (E5)
oL

Ona MAS, BbIpaXXEHHOW KaK SHepreTudeckasl SKCMO3WUWSA, HEe CYLWECTBEHHO Pasnvuyve B MCMOoMb30BaHHOM
meTode. SHepreTUYECKyHo SKCMO3ULMIO BbIMUCHSIOT NO hopmyre

-4dQ E.6
H=a (E.6)
rae Q — sHeprus nanydenwns, Ix. Jenvm o6e vactn dpopmynsl (E.8) Ha npuBeaeHHoe Bpems:
H _ _dQ
dt ~ dA-dt’ E7)
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BblpamaeM MOLWHOCTb U3INy4YeHnsa Kak

o= % . (E.8)
B3awmeHss B hopmyne (E.7) BolpaxeHue % Ha ®, nony4aem:
% = % . (E.9)
BawmeHsas B dopmyne (E.1) BeipaxeHve % Ha % nonyvaem:
L= m - (E.10)

2
3awmeHsns B popmyne (E.1) Q Ha BbipaxeHue % [em. chopmyny (E.4)] npu ycnosuum, yto yron 6 = 0° (HamxygLumi

cnyvai), nony4aem

| = 4H (E-11)

Ans BbMUCNEHMI Mbl 4N Hauvxygwunm cnydan — yrnoson pasmep 100 mpag ana AnuTenbHOCTM 3KCNOo3nuum
100 c. 3Tn pesynerathl NpvBedeHsl B Tabnuue E.1 n HaHeceHbl Ha rpadvke (M. pucyHok E.1).
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MpunoxeHne F
(cnpaBo4HoOe)

CBogHble Tabnuubl

Tabnuuya F.1— dusndeckne BenuYMHbI, UCMONB3YyEMbIE B HACTOSILLEM CTaHAapTe

BenuuuHa HaumeHoBaHue eaunHuLIbl EauvHunua Onpegenetne
BENUYUHbI BENUYUHbBI
Onvna Metp M MeTp — gnuHa nyTu, NPOXoAMMOro CBETOM B BaKyyMe,
3a WMHTepBasl BpEMEHHU
1/229 792 458 ¢
MunnumeTp MM 103 m
MukpomeTtp MKM 106 m
HanomeTtp HM 109 m
Mnowaae KeagpaTHbiii meTp m2 1 m?
Macca Kunorpamm Kr Macca, paBHass Macce mexayHapogHOro npoTtotuna
Kurorpamma
Bpems CekyHpa c Bpema, pasHoe 9192631770 nepuogam wu3ny-
YeHusl, COOTBETCTBYIOWENO nepexody Mexay ABymsi
CBEPXTOHKMMW  YPOBHAIMW  OCHOBHOTO  COCTOSAIHUSA
atoma uesuss — 133
YactoTa lepy, My YacTtoTa nepuogn4eckoro npouecca, paBHasi oqHOMY
LMKITY B CEKyHOY

Mnockwn yron PapwaH pan Yron mexay AByMSA pagvycamu OKPYXXHOCTM, ANvHA

oy Mexay KoTopsiMu paeHa paamycy 1072 pan
MwnnupaguaH mMpap,

TenecHbIN yron CrepaguaH cp TenecHbIli yron ¢ BepLUMHOW B LeHTpe cdepsl, Boipe-
3aI0WMUIA Ha NOBEPXHOCTU cdepbl NNowadb, PaBHYIO
nnowiaam KkeBagpaTta co CTOPOHOW, PaBHOW paguycy
chepsl

Cwuna HetoToH H 1 Mkr-c2
OHeprus xoynb x 1 Hwm

OHepreTuueckas Dxoynb Ha Dox-m—2 1 Oxm—2

aKkcnosnums KBagpaTHBIN METp

WHTerpanbHas Dxoynb Ha Oxem=2 -cp™ | 1 Dx-m2 -cp™?

3HepreTU4eckas KBagpaTHeI METp
SAPKOCTb Ha cTepagmaH
MoLwHocTb BarT Br 1 Oxc?
MunnmearT mMBT 103 BT
Ob6ny4yeHHOCTb BatT Ha kBagpaTHbIN Br-m—2 1BT-M2
MeTp
OHepreTnueckas | BarT Ha kBagpaTHbIN Brm2cp! | 1Brm2cp
APKOCTb MeTp Ha cTepaguaH

MpuMeyaHue— Tam, rae 310 6bino LenecoobpasHo, BbINU BKMKOYEHbI KPaTHbIE BENNYMHDI.

B Tabnuue npueoaatcst huamueckue BErNUYMHbLI, NCMONMb30BAHHbLIE B HACTOAWEM CTaHAapTe, U eanHULbl n3mepe-
HWs (YCroBHble 0003Ha4YeHUs1 eguHUL, M3MEpeHnsl) Ansi kaxaon ua Hux. Onpegenennsi OCHOBHbIX eauHuL, cuctembl CU
npusoasAtcs B ctaHgapte 1SO 1000. Eaunnupl v 0603HaveHus B3ATel u3 IEC 60027 — 1. B Tabnuue F.2 npnBogsaTtcs
TpeboBaHUsl K U3roTOBUTENSIM.
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Ta6nuuya F.2— CeogHas Tabnuua tpeboBaHni K 3rotoButENsam

(cm. npunoxexue C)

npu o60ocHo-
BaHHO Npor-
HO3UPYEMBbIX
YCIOBUWSAX

HabniogeHune nyyka ¢
NOMOLWbIO ONMTUYEC-
KUX CpeacTB MOXeT
6bITb ONACHbLIM

AocTuraeTcs 3a cyer
pednekca MuraHun

HabniogeHne nyvka c
MOMOLLBIO ONTUYECKUX
cpeacTe MoxeT 6biTb
OnacHbIM

MOXeT ObITb
onacHbIM

Knaccudukauun
TpebosaHue
Knacc 1 Knacc 1M Knace 2 Knacc 2M Knacec 3R Knacc 3B Knacc 4
OnucaHne knacca Annapatypa | AranornqHo knaccy 1. | Huskas mowHocTb;| AHanornyHo knaccy 2. | lNpsamoe Habnio- |Mpsamoe  Ha6nio- | Buicokaa mouy-
OnacHoOCTH 6esonacHa | HenocpeacTtBeHHoe | 3awmTa rnas obbiuHo| HenocpeacteeHHoe | aeHne B nMyuke|AeHue B nyudke | HOCTb; anddys-

MOXeT 6biTb
ONacHbLIM

HOe oOTpaxe-
HUE MOXET
6bITb ONAaCHbIM

3aWwmTHBIN KOXYX
{cm. 4.2)

Tpebyetca ana mobon nasepHoi annapaTypbl; OrpaHUyMBaeT AOCTYN, HEOBXOAMMBIN ANA BLINOMHEHUsT annaparypoi

cBOMX hyHKLMIA

3awuTHas GnokMpoBka B
3aLLUMTHOM KOXyXe
(cm. 4.3)

MNMpeagHasHaveHa ans npeAoTBpaLEeHUa yganeHusl naHenu o Tex nop, noka 3Ha-
YeHMe OOCTYMHOW 3MUCCHUN HE CTaHeT MeHbLue, Yem ans knacca 3R

MpepHasHayeHa Ana NpeAoTBpaLLEHUs yaaneHus
naHernu A0 TexX nop, Noka 3Ha4YeHue JOCTYINHO| 3MUC-
CUM He CTaHeT MeHblue, YeM ANA NnasepoB Knacca

3B nnu 3R

IvcTaHuMOHHOE
ynpaenexue (cwm. 4.4)

He TpebyeTcs

Mpn ycTaHoBke nasepa nNoO3BO-
nAeT NPOCTYIO YCTaHOBKY BHELUHEN
6NOKMpPOBKU

Mepesanyck Bpy4HYIO
(cm. 4.5)

He Tpebyetcs

Tpebyetca ne-
pesanyck Bpyy-
HYI0, ECNU MOLLL-
HOCTb Npepbl-
BaeTCcA unu pa-
6oTaet gucrau-
UMOHHOE yr-
paBnexHue

YnpaeneHue Knouom
(cm. 4.6)

He TpebyeTtcs

INasep He paboraet, ecnu ko4
BbIHYT

MHgvkaTop Hanmuus
nanydexus (cm. 4.7)

He Tpebyetca

BbigaeT 3BykoBOW vnu Bu3yanbHbIA CUTHAamM, ecnuv
nasep BKITIOYEH UMN €CNU KOHAeHcaTopHele baTapeu
MMMYNbCHOrO nasepa 3apsbkeHbl. OTHOCKTCA TONb-
KO K knaccy 3R B cnyyae HEBMOMMOIoO uany4exus

ATtTeHioatop (cm. 4.8)

He tpebyeTcs

Mo3BonsieT BpeMeHHO B6NoKUpo-
BaTb Ny40K

PacnonoxeHne opraHoe
ynpasnexus (cm. 4.9)

He tpebyetcs

OpraHbl ynpaeneHust pacnonoXeHbl Tak, 4Tobbl He
6bl0  ONACHOCTU  3KCMO3ULMW NPU  BbINONHEHUN
HACTpOeK nasepHbiM uanydvenvem eoiwe 13 gna

knacca 1 unm 2

€102—1-62809 031 100
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OkonyaHue mabnuupi F.2

TpebGosaHue

Knaccudukauun

Knacc 1 |

Knacc 1M

Knacc 2

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

OnTnueckne npnbopbl Ans
Habnogenms (cm. 4.10)

He tpebyeTtca

ManyueHune ot Bcex cuctem HabnogeHusi AomkHo GbiTe HUXe 3Havenui MO ana knacca 1M

Ckanuposanue (cMm. 4.11)

Mpw HapylweHun B ckaH

MPOBaHMW KIacc annapaTtypbl He AOMKeH GbiTh BblWe YKa3aHHOro B Kraccudmkaumm

MapkupoBka knacca
(cm. 5.1 — 5.6)

TpebyeTtca Hagnucb

PucyHkn 1 v 2 n cneuunanbHas Hagnmcb

MapkupoBka aneprypbl
(em. 5.7)

He tpebyeTtcs

Tpebyetcsa cneumansHass HagNUCh

MapkvpoBka goctyna npu
CepBUCHOM OBCnyXMBa-
Hum (cm. 5.9.1)

He
TpebyeTtcs

Tpebyertca npu QocTyne K UanyYeHuio annapaTtypsl COOTBETCTBYIOLWLEro Knacca

MapkupoBka OTKMOYEHUS
6nokupoBkn (cM. 5.9.2)

TpebyeTcs B 3aBUCHMOCTM OT KIlacca JOCTYMHOIO U3My4eHusl

MapkupoBka ananasoHa
ANvH BOIH (em 5.10 n 5.11)

TpebyeTcs ANA yCTaHOBINEHHbIX AMana3oHOoB AnWH BONH

Wudpopmauma gna notpe-
6utenen (cm. 6.1)

MHCTpyKUMA No akcnnyaTtaumum JomxHa cogepxaTb npasuna 6e3onacHoro npumeHeHua. [JononHuTeneHble TpeGoBaHWA AnNa KNaccos

1Mn2M

Tpebosanue

Knaccudukauus

Knacc 1 Knacc 1M

Knacc 2

Knacc 2M Knacc 3R Knacc 3B Knacc 4

Mudopmaumsn, Heobxoam-
mMast Npy NOCTaBKe U
o6enyxuBanun (cMm. 6.2)

B npegnaraembix 6powopax pomkHa ObiTb ykasaHa knaccudukaums annapaTypbl; MHCTPYKUWMM MO CEPBUCHOMY OBCIy>XMBaHUIO
BOMXHbI cogepxaTb npaBuna 6e30MacHOro NMPUMEHEHUs!

MeauunHckas
annnapatypa (cm. 7.2)

He 1pebyetcs

Mo 6e3onacHOCTU MeaULMHCKOM
nasepHow annaparypbl NpuMeHs-
o1 MOK 60601-2-22

MpwmeuyaHue— B paaHHoii Tabnuue NnpueBeaeHb OCHOBHbIe TpeGoBaHus B yao6Hom Buae. Bonee nonHble Tpe6oBaHWA NpuBeaeHbl B TEKCTe cTaHgapTa.

1-62809 0311001
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MpunoxeHne G
(cnpaBo4Hoe)

0630p cBA3aHHbIX YacTel cTtaHgapta IEC 60825

CesizaHHble YacTu IEC 60825 npegHasHadeHbl Anst ucnonb3oBanusa u cesasm ¢ IEC 60825—-1. B kaxgon vactm
paccMmatpuBaeTcs onpegeneHHas obnacte u obecneuvBaeTcs [OMNONHUTENbHas HOpPMaTMBHAas WHOpMauws,
No3BOINSAOLLAS N3rOTOBUTENNIO U MOMb30BATENIO MPABUIBHO KraccuuunpoBaTh M UCMONB30BaTL Nasepsl B 6e30nacHoOM
pexvMe ¢ y4eToM cneuuryecknx ycrnoBui U koMNeTeHTHOCTU/OOyYeHnst onepaTtopa/nons3oeartens. Mudopmaums
MOXeT cofepxaTb OObSACHEHUsl, MpUMepbl, MEeTOAbl, MAPKUPOBKY W ApYyrue AOMNOSHUTErNbHbIE OrpaHUYeHuss u
TpeGoBaHus.
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Tab6nuuya G.1— O630p AONONHUTENbLHLIX CBEAEHUI O CBSAI3aHHBIX YacTsix cTaHgapTa IEC 60825

Homep u Paspa6otuuk| MocTaBwmk Monb3o- MocraBwmk MeTon OueHka CBfi3aHHbIi
p Tun OnucaHnue .
yacTh annapartypsbl | annapaTtypbl BaTtensb KPUTUYECKUX | ucneiTanuid | onacHocTu craHgapt
annapartypbl | KOMNOHETOB
1 Crangapt | Knaccudwmkaums ob6opynoBaHus, TpeboBa- Ha Ha Ha Na Na na
HUS1 U PYKOBOACTBO Ans notpebutenei
2 Crangapt | BesonacHocTb ONTOBONOKHA CUCTEM CBSI- Ha Ha Ha Ha Na Ha
31 (coaepXuT COOTBETCTBYIOLLME NpUME-
YaHWsl U NpUMEPHI)
3 TexHn4eckui| PykoBOACTBO ANsl BbICTABOK C NA3epHbIMU Het Het Ha Het Het Ha
oTyer aucnnesimm
4 Crangapt | YcTpoWcTBa 3aliuThbl OT f1a3epHOro M3ny- Ha Ha Na Ha Ha Ha
yeHust (TaKke KacaeTcsi CnocobHoOCTU
MOLLHbIX NTa3ePoB yaansTh 3alUTHLIN Ma-
Tepuan )
5 TexHnyeckuin| KOHTpOnbHbIA NepevyeHb U3roToBUTEns Ha Na Hert Ha Het Het
oTyer Ana M3K 60825-1 (npurogeH ans ncnonb-
30BaHMsl B kavecTe otyeta o Gesonac-
HOCTH)
6 TexHnueckoe
onucaHue
7 TexHuueckoe
onucaHue
8 TexHuyeckuii | Pekomengaumm no 6eaonacHomy UCnorb- Het Het Na Het Het Het IEC 60601-2-22
oTyer 30BaHUI0 MeaWLMHCKOro rnasepHoro o06o-
pyAoBaHus
9 TexHuueckuin | CoctaBnenne M3 HekorepeHTHOro onTu- Het Het Oa Het Oa ha
oTyer YECKOro M3ny4YeHusi (LWMPOKOMNONOCHbIE
NCTOYHWKM)
10 TexHu4eckuii | PekomeHgauum no nasepHoli 6eaonacHo- a a Het Het Ha Her 1ISO 13694
oTyer CTW U NOSICHUTEINbHbIE 3amMeYaHus
12 CraHgapt | BesonacHocTb ONTUYECKMX CUCTEM CBSI3M, a Oa Qa Qa a Oa
MCMonb3yeMbIxX Ans nepegadv nHhopma-
ummn
14 TexHunyecknin | PykoBoacTBO nonb3oBaTensi Het Oa a Het HeTt Ha
oTyer
MprvmedaHue— [anHasa Tabnuua ykasblBaeT Ha codepallmecsl B TEKCTe CTaHO4apTel co Bcemu TpeboBaHnAMU. HekoTopele BbilLeynoMsAHYThIe HacTu
obcyxpganuck B pabodem nopsigke v He Bbiny onyBnmuKoBaHsl.

1-62809 0311001
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MpunoxeHne A
(cnpaBo4Hoe)

CBefeHUA o COOTBETCTBUU MEXIOCYAapCTBEHHbIX CTaHAAPTOB
CCbINOYHbIM MeXAYHapoAHbLIM cTaHgapTaM
(MexgyHapoAHbIM JOKyMeHTaMm)

Ta6nuua JAA

O603Ha4YeHMe N HAUMEHOBAHUE CCbINTOYHOrO CreneHb O603Ha4YeHMe 1 HaMMeHOBaHWe
MeXyHapoaHoro craHgapTa cooT- COOTBETCTBYIOLLENO MEXIOCyapCTBEHHOIO
BETCTBUA ctaHpapra
IEC 61010-1-22 — *

Be30onacHOCTb ANEKTPUHECKUX KOHTPONBHO-U3MeE-
puTenbHbIX NpUBoPOB U nabopatopHoro obopyao-
BaHuss — YacTtb 1: O6wme TpeboBaHusi

IEC 60601-2-22 — *
YacTHble TpeboBaHus k 6a3zoBoii 6e3onacHoOCTM U
OCHOBHbIM XapaKTepUCTUKaM XMPYPruyecKoro, Koc-
METUYECKOro, TepaneBTUYECKoro U AnarHocTuyec-
KOro nasepHoro o6opyaoBaHus

IEC 60050(845): 1987 — *
MexgyHapogHbIVi 3NeKTPOTEXHUYECKWI CrOBapb
(M3C). Maea 845. OceelueHne

* COOTBETCTBYIOLWMI MEXIOCYOapCTBEHHbIM CcTaHAapT oTCyTcTBYeT. [lo ero yTBepXaeHusi pekomeHayercsi
MCMonb30BaTh NepeBod Ha PYyCCkUI fA3bIK 4aHHOTO MeXAyHapoaHoro ctaHaapTa. NepeBog AaHHOro MexgyHapoa-
HOro ctaHgapTa HaxoauTcs B ®PegepanbHoM MHBOPMaUMOHHOM POHAE TEXHWUYECKUX PernaMeHToB U CTaHAapToB.
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FOCTIEC 60825-1—2013

Bubnuorpacusn

Letter symbols to be used in electrical technology — Part 1: General (O603Ha4eHns
OyKBEeHHbIe, NpUMeHsieMble B anekTpoTexHuke. Yactb 1. OCHOBHbIE NMONOXeHWs)
Audio, video and similar apparatus — Safety requirements (Ayavo-, Bugeoannapartypa u
aHanorM4Has anekTpoHHas annapaTtypa. TpeGoBaHusl TeXHWKU Ge3onacHoOCTH)
Electrical apparatus for explosive gas atmospheres (O6opygosaHue anekTpuyeckoe ans
B3PbLIBOONACHLIX [A30BbIX cpes)

Electrical apparatus for explosive gas atmospheres — Part 0: General requirements
(O6opyaoBaHue anekTpuyeckoe Ans B3pbIBOONACHLIX raszoBbix cped. Yacte 0. O6wue
TpeboBaHus)

Safety of machinery — Electrical equipment of machines — Part 1: General requirements
(Be3onacHOCTb MalLMH M MeXaHU3MOoB. ONekTpoobopyAoBaHWE NPOMBIWIEHHBIX MALLWH.
YacTtb 1. Obwme TpeboBaHus)

Safety of laser products — Part 2: Safety of optical fiber communication systems (OFCS)
(BesonacHocTb NnasepHbIX YCTPOWUCTB. HYacTe 2. be3onacHOCTb BONOKOHHO-ONTUHECKNX
CUCTEM CBA3M)

Safety of laser products — Part 3: Guidance for laser displays and shows (be3sonacHocTb
nasepHbIX ycTponcTe. Yacte 3. PykoBopdwme ykasaHns No NpMMEHEHUo nasepos ans
3penULLHbIX MepPonpUATUIA)

Safety of laser products — Part 4: Laser guards (besonacHocTe nasepHbix yCTPOWCTB.
YacTtb 4. YCTPONCTBa 3aWyThl OT N1a3epHOro BO3aencTBus)

Safety of laser products — Part 5: Manufacturers checklist for IEC 60825-1 (be3onac-
HOCTb Na3epHbIX YCTPorcTB. YacTe 5. KoHTponeHbin nepeverb k IEC 60825-1 gna wnaro-
TOBUTENEN)

Safety of laser products — Part 8: Guidelines for the safe use of laser beams on humans
(BesonacHocTb NasepHbIX yCTponcTe. YacTe 8. PykoBogsawme ykaszaHusa no 6e3onacHomy
MCMOMNb30BaHMWIO Na3epHbIX MyYKOB ANs Nogen)

Safety of laser products — Part 9: Compilation of maximum permissible exposure to
incoherent optical radiation (be3onacHocTb nasepHbix ycTporcTB. Hactb 9. Makeumans-
HO JONyCTUMOE BO3AENCTBME HEKOTEPEHTHOTO ONMTUYECKOrO M3Ny4YeHus )

Safety of laser products — Part 10: Application guidelines and explanatory notes to
IEC 60825-1(Bbe3onacHocTb nasepHbix yerporcTs. YacTtb 10. PykoBoaCTBO No NpuMeHe-
HUIO 1 NOsICHUTENbHbIE 3ameuaHust kK IEC 60825-1)

Safety of laser products — Part 12: Safety of free space optical communication systems
used for transmission of information (be3onacHocTb nasepHbix ycTpoincts. Yactb 12.
Be3onacHOCTb HECTaUMOHAPHBLIX ONTUYECKUX CUCTEM CBA3M, MPUMEHSIEMbIX ANs nepe-
Aaum nHdopmauum)

Safety of laser products — Part 13: Measurements for classification of laser products
(besonacHocTb NasepHbiX ycTponcTs. Yacte 13. Nameperuns, nposogumbie Anst Kraccu-
dukaunm nasepHbiX yCTPOUCTB)

Safety of laser products — Part 14: A user’s guide (be3onacHoCTb NasepHbIX YCTPOWUCTB.
Yactb 14. PykoBogcTBO ANs nonb3oBarternst)

Information technology equipment — Safety (O6opyaoBaHne nHthopMaLUOHHBIX TEXHO-
norvi. besonacHocTb)

Power and energy measuring detectors, instruments and equipment for laser radiation
(deTtekTopbl, KOHTPONBLHO-U3MEpPUTErbHbIE NPUbopLl U 060pygOBaHUE Anst N3MepPeHUs
MOLLHOCTM U SHEPIVU NTA3EPHOTO M3ny4veHust)

Functional safety of electrical/electronic/programmable electronic safety-related systems
(Cuctembl anekTpuyeckne/3NeKTpoHHbIE/MPOrpaMMUpPyEMbIE 3NEKTPOHHbLIE, CBS3aHHbIe
¢ hyHKUMOHArNbHOW 6e30NacHOCTLIO)

Electric toys-Safety (Urpywkn anektpuyeckue. bezonacHocTs)

Photobiological safety of lamps and lamp systems ($®oTo6uonornyeckan 6esonacHocTb
namMr U NamnoBbIX CUCTEM)

Sl units and recommendations for the use of their multiples and of certain other units
(Eaynnubl CU 1 pekomeHaaumMm no NpUMMEHEHUIO KPaTHBIX U AOMNbHBIX OT HUX M HEKOTO-
PbIX APYIMX eOuHUL)
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[22] 1SO 111461

[23] IEC/ISO 115531

[24] 1SO 12100-1

[25] 1SO 12100-2

[26] 1SO 13694
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Lasers and laser-related equipment — Test methods for laser beam widths, divergence
angles and beam propagation ratios — Part 1: Stigmatic and simple astigmatic beams
(llasepbl 1 cBazaHHOe ¢ HUMKM obopyaoBaHue. MeToabl UCMbITAHWMIA ANS OnpeaernexHns
WWPUHBI Na3epHOro Myyka, YrioB pacxoxgeHus n koaddULMEHTOB pacnpocTpaHeHus
nyuka. Yacte 1. CTurmatudeckne n NpocTbie acTUrMaTtuYeckme ny4km)

Safety of machinery — Laser processing machines — Part 1: General safety requirements
(BesonacHocTb malwwuH. CTtaHku nasepHon obpabotkn. Yacte 1. Obwue TpebGoBaHus
6e3onacHocTh)

Safety of machinery — Basic concepts, general principles for design — Part 1: Basic
terminology, methodology (BesonacHocte mawmH. OCHOBHbIE NMOHATUSA, O6LWMeE NPUHLK-
nel pacyeTa. Yactb 1. OCHOBHas TEPMMHOMNOIUS, METOAOINOMNS)

Safety of machinery — Basic concepts, general principles for design — Part 2: Technical
principles (besonacHocTb mMawwH. OCHOBHblE MOHSITWUSI, OOWME MPUHLMMBI pacyeTa.
Yactb 2. TexHn4eckue npuHUmnbI)

Optics and optical instruments — Lasers and laser-related equipment — Test methods
for laser beam power (energy) density distribution (OnTnka n onTudeckue npnbopsl.
Ilaszepbl 1 nasepHoe obopygoBaHve. MeTogbl UCNbITaHUA pacnpegeneHnst NNoTHOCTU
3HEPIrMn NasepHoro nydka)
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