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CAHUTAPHbIE HOPMbIl U TMPABWIA
YCTPOWCTBA U 9KCMNYATALIUM NIASEPOB

BBEOEHUE

HacTosiwme "CaHuTapHble HOpMbl M MpaBuna YCTpOWCTBA W 3KcnnyaTauum nasepos"” (B ganbHenwem -
MpaBuna) paspaboTaHbl Ha OCHOBAHUWM Pe3YNbTATOB Hay4HbIX UCCREAOBaHUA W CriedyoL X 4OKYMEHTOB:

1. CaHnTapHble HOPMbI M MpaBuna yCTpoMcTBa M akcnnyataumn nasepos N 2392-81.

2. CtangapT MexagyHapogHown anektpoTexHudeckon kommccum (MOK), nybnukauma 825, nsgaHve nepsoe,
1984 - "PapguaumoHHasi ©6e3onacHOCTb NasepHbIX W3LEnun, Krnaccudukaums obopyaoBaHus, TpeboBaHUs K
PYKOBOACTBO A5 notpebutenen”.

3. ameHenus k ctaHgapty MOK, nybrnukaums 825 (1987 r.).

MpaBuna aBnsAOTCA 00si3aTeNbHbLIMKM AN BCEX MPeanpusiTMii, TrOCyAapCTBEHHbIX, KOooMepaTUBHbIX,
COBMECTHbIX, apeHAHbIX U Ap. OpraHMsauuii BCeX MUHUCTEPCTB M BeAOMCTB (manee B TekCcTe - npegnpusaTuin),
KOTOpble MPOEKTUPYIOT Ia3epHble U3genus.

OTBETCTBEHHOCTL 3a BbINOMNHeHWe [lpaBun BO3naraeTcsl Ha PyKOBOACTBO MpeanpUsITUiA.

MwuHucTepcTBa U BegomcTBa (accoumnaumm, KOHLEPHbI, MeX0oTpacrieBble rocyfapCTBEHHbIE 00bEANHEHNS ©
Op-) DOIMKHbBI OCYLLLECTBISATb KOHTPOITb 3a BbINONHeHMeM TpeboBaHu HacTosw Mx NpaBun Ha NOABEgOMCTBEHHbIX
npegnpusTusSX BO B3aumMmogenctBum C obuiectBamu, cowsamy, degepaunsMmu notpedbutenen, MeCTHbIMU
OopraHmM3aumsaMu.

Ha ocHoBe HacTtoswmx [lpaBun MoryT padpabaTbiBaTbCsi HOPMAaTUBHO-TEXHUYECKUME [OKYMEHTbl [Ans
oTaenbHbIX BMAOB paboT € NMPUMEHEHMEM Na3epoB.

MpaBuna BBOAATCA B [OeNCTBME C MOMEHTa WX YTBEPXKOEHMWS, U C WX WU3OaHMEM YTpaumBaloT Ccuny
"CaHuTapHble HOPMbI W nNpaBuila YCTpouWcTBa W 3kcnnyataumm nasepoB” N 2392-81, a Takke Bce
HOpPMaTVBHO-MeTOAMYECKNE [OKYMeHThl, pa3paboTaHHble Ha X OCHOBe.

1. OBWME TMONOXEHNA

1.1. Hactosawwme lMpaBuna yctaHaBivBaioT:
- IpenejyIbHO OOIIyCTUMEE YPOBHM (I1oy) JIa3€pPHOTO M3JIyYeHUA B
5

IoranasoHe IOJIMH BOJIH 180 - 10 HM TIIPM Pas3JIMYHBIX YCJOBUAX
BO3IEMCTBUA Ha dYeJIOBeKa;

- KnaccugvKauuilo 1na3epoB MO CTEMEHU OMNACHOCTU FEHEPUPYEMOrO UMW U3NYYEHUS;

- TpeboBaHNA K YCTPOWCTBY M SKCMNSyaTaumm rasepos;

- TpeboBaHMsA K NPOM3BOACTBEHHBIM MOMELLEHUSIM, pa3MeLLeHnio 000opyAoBaHNA 1 opraHusaumm paboumx
MECT,

- TpeboBaHuNs k nepcoHarny;

- KOHTPOIb 33 COCTOSIHMEM MPOU3BOACTBEHHOW Cpefbl;

- TpeboBaHNA K NPUMEHEHWMIO CPEACTB 3allUTbl;

- TpeboBaHNA K MEeOMLMHCKOMY KOHTPOIO.

1.2. B 3aBMCMMOCTU OT TuNa, KOHCTPYKLMKN M LENeBOoro Ha3Ha4yeHus na3epos U nasepHbiX yCTaHOBOK (Oanee
Nno TEKCTy - NMa3epHbIX U3Aenun) Ha 06CNy>XMBaKLWMIA NepcoHan MoryT BO34eNcTBOBaTh cCrnefytolime onacHble 1
BpeaHble hakTopbl:

- NasepHoe u3ny4yeHve (NpsiMoe, OTPaXKEHHOE W pacCesHHOe);

- conyTcTByOLME ynbTpadmoneToBoe, BUAMMOE U WHAPaKpacHoe U3NyYeHUs OT MCTOMHWUKOB HaKaudku,
nnasmeHHoro dakena u matepuanoB MMULLEHW;

- BbICOKOE HamnpsikeHue B Lensdx ynpaBneHns M UCTOYHUKaX 3NeKTPOnuUTaHus;

- ANEKTPOMAarHNTHOEe W3fyyYeHne MPOMBbILLSIEHHOW 4YacToTbl M paguo4acToTHOrO AManasoHa;

- PEHTTEHOBCKOE W3ryyYeHne OT rasopaspsigHbiXx TpyOOK U Apyrnx anemMeHToB, paboTarol, ux npu aHO4HOM
HanpshkeHun Gonee 5 kB;

- wym;

- Bubpauus;

- TOKCUYEeCKMe rasbl U napbl OT fla3epHbIX CUCTEM C MPOKAYKOW, XNagareHToB u ap.;
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- MPOAYKTbl B3aUMOAENCTBUSI NA3EPHOro U3nyyeHus ¢ obpabaTteiBaeMbiMK MaTepuanamu;

- NOBbILWWEHHaa TemnepaTtypa MOBEPXHOCTEN Nas3epHOro U3genus;

- OMacHOCTb B3pblBa B CUCTEMAx Hakadku fla3epos.

Mpwn akcnnyaTtauum n paspaboTke NasepHbIX U3Lenun HeobxoauMo yuYnTbiBaTh TakkKe BO3MOXHOCTb B3PbIBOB
1 NOXapoB Mpu NonagaHvn NasepHoro M3nyyeHus Ha roproyve matepuvans.

1.3. YpOBHU onacHbIX U BpegHbIX NPOU3BOACTBEHHbLIX (PakTOPOB Ha paboyem MecTe He OOJTKHbI MpeBbIaTb
3HaYEHUIN, YCTAHOBIEHHbIX OENCTBYIOLLMMA HOPMATMBHbIMKM AOKyMeHTamu (cM. [NpunoxeHue 1) n HacTOAL UMK
Mpasunamu.

1.4. Bbuonorndyeckne a3ddeKkTbl BO3OENCTBUA FA3€pPHOro U3MyYeHUs Ha opraHusMm onpenenstTcs
MeXaHn3MamMu B3anMOLENC TBUSA U3NyYEHMS C TKaHAMM (TENTOBON, POTOXUMUYECKMIA, YOAPHO -aKyC TUMECKUIA 1 Ap.)
W 3aBUCAT OT AMMHbI BOSMHbl W3fyYeHus, ANMTENbHOCTA WMNyrbca (BO3AEWCTBUSA), 4YacToTbl CrneaoBaHus
UMMYynbCOB, Nrowaan obnyyaemoro y4yacika, a Takke OT Bmonormyeckux u gusunko -XxmMmnd eckmx ocobeHHocTen
obrnyyaembIx TKaHeW W OpraHos.

1.5. JlazepHoe mnsnyvenne ¢ gnuHon BosHebl oT 380 go 1400 HM HambonbLUy0 ONacHOCTb NMpeacTaBnaAeT Afs
cetvaTon o60no4KkK rnasa, a nsnyyeHme ¢ anvHon BonHel oT 180 go 380 Hm un cebiwe 1400 HM - AN nepegHUx
cpep rnasa.

1.6. HOBpe)K,Z[eHMe KOXIM MOXeT OBITbL BHEIB3BAHO JIa3€PHBIM U3JIYyUYEeHMEM
Jo00M OJIMHE BOJIHEL pacCMaTpMBaeMOI'O CIEeKTpaJibHOTO nmanasoHa (180 -

5
10 HM) .

2. TEPMUHbI, ONPEAENEHNA N YCITOBHLIE OBO3HAYEHNA

2.1. AnepTypa - oTBEpCTME B 3alLMTHOM KOpnyce rasepa, 4yepe3 KOTopoe WCMyCKaeTcs fasepHoe U3ryyeHue.

2.2. BnokupoBka 1 curHanusaums - cuctemsl, nHopmupyrome o pabote nasepHOro U3genusi, pexrMme ero
paboTbl 1 NpensTCTBYKOLME OOCTYNY MepcoHana B Na3epHO OMacHy 30HY U K SMEKTPUYECKUM LIENSIM BbICOKOro
HanpsPKEeHWS.

2.3. IvameTp ny4yka NnasepHOro U3nyyeHuss - guameTp NONepevHOro cedeHns nyvka nasepHoro UsnyyeHus,
BHYTPM KOTOPOro NPOXOAMWT 3afaHHas OOns 3HEPrnv UM MOLLHOCTU.

2.4. [OnuTenbHOCTb BO3AENCTBUA (0OMyYeHUs1) - AMMTENbHOCTL MMMyfbCa, CEepunM UMMNYyNbCOB  WMKU
HenpepbIBHOrO M3Ny4eHnsl, NonagaroLLero Ha Terno 4ernoseka.

2.5. OuddysHo oTpaxkeHHOe nasepHoe WusflydeHue - U3fyvyeHue, OTPaXeHHOe OT MOBEepPXHOCTH,
COM3MEPUMON C ASIMHOW BOSHbI, NO BCEBO3MOXHbIM HanpaBneHusm B npegenax nomnycdepsbl.

2.6. [JosumeTpua nasepHOro u3nyvyeHuss - KOMMJIEKC MeToOOB OnpedenieHnsa 3HayeHun napameTpoB
nasepHoro nanyyeHus B 3afaHHOM TOYKE MPOCTPaHCTBA C LENbI0 BbISIBIIEHUA CTEMNEHU ONacHOCTU M BPEeaHOCTH
ANs opraHn3mMa 4YerioBeka.

2.7. 3aKkpblTble NnasepHble YCTAHOBKMW - YCTAHOBKU C 3KPAHMPOBAHHLIM MYYKOM Fa3epHOro M3nyyeHus, npu
paboTe KOTOpbIX WUCKMOYEHO BO3LAENCTBME Ha YerioBeka fa3epHoro usnyyeHus mobbix ypoBHEN.

2.8. 3awutHbIM Kopnyc (KOXYX) - YacTb Na3epHoOro msgenus, npegHasHavyeHHas ONs npeao TBpaleHus
AOCTyna 4yerioBeka K na3epHoMy M3MyYeHUIO 1 BbICOKOMY 3MEKTPUYECKOMY HamnpsiKeHUto.

2.9. 3epkanbHO OTPaXEeHHOEe fa3epHoe M3fydYeHue - U3NyyeHue, OTPaXeHHoe Mog YriioM, paBHbIM Yriy
nageHus.

2.10. NmnynbcHoe W3nydYeHne - U3NyyYyeHUe, CyLlecTBylllee B OrpaHWYEHHOM WHTepBare BPEMEHMW,
MeHbLLEM BpeMeHM HabmoaeHus.

2.11. KonnumupoBaHHOe na3epHOe MU3NyvyeHue - Nas3epHoe MU3INy4vyeHue, 3aKkoYEHHOe B OrpaHMYeHHOM
TENnecHoMm yrre.

2.12. KosdnumeHT nponyckaHnsa - OTHOLWIEHMEe NOTOKa M3NyYeHusd, npollefliero CKBO3b Teno, K MOTOKY
U3My4YeHnsl, ynaBLLEro Ha Hero.

2.13. INazep - reHepaTop SMNEKTPOMArHUTHOrO W3NyYeHUs OMNTUYECKOrO [Auanas3oHa, OCHOBaHHbIN Ha
MCNOMb30BaHUM BbIHY>XAEHHOIO U3NyYeHUs.

2.14. JlazepHoe mnsgenue - nasep M ycTaHOBKa, BKMYaloLWas nasep u gpyrme TexHUYeckme KOMMOHEHThI,
obecneuvBalolLe ee LerneBoe HasHauyeHuve.

2.15. JlasepHas ©e3onacHoc b - COBOKYMHOCTb TEXHWY €CKMX, CaHUTapPHO-T UTMEHNYECKUX,
ne4yebHO-NPodMNaKk TUHECKMX N OpraHn3auUMOHHbIX MeponpuaTMn, obecnevmBarowmx 6esonacHble N 6e3BpenHbie
yCrnoBus TpyJda nepcoHarna npv UCMOnb30BaHWU NasepHbIX U3Aernui.

2.16. JlazepHo onacHasi 3oHa (J1O3) - yacTeb MpocTpaHCTBa, B Npedenax KOTOpPOoro YypoBEHb Jla3epHoro
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N3MNy4YeHns1 NpeBbIlLaeT NpeaernsHo 4onyCTUMbINA.

2.17. JlasepHo 6e3onacHoe paccTosiHMe ANs a3 - HaMMeHbllee PacCcTosHUe, Ha KOTOPOM 3HepreTny eckas
akcnosmums (3Heprusi) He npesblwaeT MNAOY ana rnasa.

2.18. HenpepblBHOE na3epHOe MW3Ny4vyeHue - Uu3fyyeHue, cyllecTBylollee B NOOOA MOMEHT BpEMEHU
HabnoaeHus.

2.19. OOny4YyeHHOCT> - OTHOLUEHME MOTOKA M3NydYeHusl, Nagallero Ha Manbli ydacToK MOBEPXHOCTH,
cofepxall i paccmMaTtpuBaeMyto TOYKY, K MIiOLaamM 3Toro yyactka.

2.20. OrpaHuumBatowasi anepTypa - Kpyrnas guadparma, orpaHu4umBarol,as NMoBEpXHOCTb, MO KOTOPOW
Npon3BOAUTCA YCpeaHeHWe OBNy4YeHHOCTM WM IHEePreTMYeckor IKCMO3ULMM.

2.21. OOHOKpPaATHOE BOB3IEMCTBME JIA3€PHOTO MIJIYyUYEeHUS — CJydalHoe

4
BOBHeﬁCTBMe N3JIydyeHMd C IOJIMTEeJIBHOCTBIO, He npeBumawmeﬁ 3 x 10 C.

2.22. Onnyeckast NAOTHOCTL - AECATUYHbLIA florapndm BenMYUHbLI, 0BpaTHON KO3MUMEHTY MPOMYyCKaHUs.

2.23. OTKpbITble Na3epHble YCTAaHOBKU - YCTAHOBKW, KOHCTPYKLMS KOTOPbLIX AOMyCKaeT BbIXOA4 M3INy4YeHus B
pabo4yto 30Hy.

2.24. MpepenbHO AoNyCTUMbIE YPOBHMW FA3epHOro U3NlydeHWUst NPy OfHOKpa THOM BO34EWCTBUM - YPOBHMU
N3ny4YyeHusi, Npu BO3AENCTBUMN KOTOPbIX CYLLECTBYET He3Ha4YuTesSlbHas BEPOSTHOCTb BO3HMKHOBEHMUS 0OpaTUMbIX
OTKINOHEHUI B opraHusme paboTatouiero. To xe - AnA npefenbHo O4HOKPATHOM CYTOYHOW [03bl M3NyYeHUs B
AvanasoHe 180 < nambga <= 380 Hm (1).

2.25. lMpepenbHO AONYCTMMbIE YPOBHM Fa3epHOro U3IyYeHUst NMpuU XPOHUYECKOM BO3AEWCTBUM - YPOBHMU
N3nyyeHusi, BO34encTBNE KOTOPbIX Npu paboTe YyCTaHOBEHHOW NPOAOIPKUTENIBHOCTM B Te4eHME BCEro TpyAOBOro
CTaXa He MpYMBOAWT K TpaBme (MOBpeXAeHu), 3aboneBaHWMi0 UMW OTKIIOHEHUIO B COCTOSIHUM 340POBbS
paboTatowero B npouecce paboTel iy B 0TAaNEHHbIE CPOKU XMU3HN HACTOSALL ero M nocriegytoL ero nokoneHnn. To
Xe - 4N NpefensHoi CYTOYHOW A03bl U3NyYeHns B Avanas3oHe 1.

2.26. lNpepenkeHbIA yron - COOTBETCTBYET YIMOBOMY pasMepy UCTOYHWUKA, NPU KOTOPOM MocreHUn MoxeT
paccMaTtpmMBaTbCsl Kak TOYEUHbIN.

2.27. TIpOTSKEHHBIA WMCTOYHUK - UCTOYHMK ITa3epHOro M3ry4yeHus, YrroBOW pa3mep KOTOporo Oonblue
npegensHoro yrna.

2.28. Paboyas 30Ha - NpOCTPaHCTBO BLICOTOM A0 2-X METPOB Haj, YPOBHEM Mofia Unu NoLW agku, Ha KOTOPOK
HaxogsTcs paboyne MecTa MOCTOSIHHOrO Wi BPEMEHHOro npebbiBaHusi paboTaroLy mX.

2.29. PaccesiHne - wnsMeHeHWe MPOCTPAHCTBEHHOrO pacnpefeneHns nyvka Jnyyen, OTKMOHSEeMbIX BO
MHOXECTBE HarnpaBlieHU MOBEPXHOCTLI0 UM cpenon 6e3 U3MeHeHUS OMUHbI BOMHbl U3NyYeHus.

2.30. PaccesiHHOe nasepHoe u3fnlydyeHune - U3rlydeHue, paccessHHoe OT BellecTBa, HaxosL,erocs B coctaBe
cpenbl, CKBO3b KOTOPYHO MPOXOAMUT U3NyYeHue.

2.31. PacxoguMocTb nasepHOro U3nyyYeHwWs - MAOCKUM UMW TeNecCHbI Yromn, XapakTepusyloLui LUNPUHY
AauarpaMMbl HanpaBfieHHOCTU Fa3epHOro U3nyyYeHus B AanbHeW 30He Mo 3ajaHHOMY YPOBHIO YIrOBOro
pacnpedeneHns 3HeprMn MM MOLLHOCTM fasepHOro WU3NyyvyeHus, onpegensdemMoMmy Mo OTHOWEHWO K ero
MaKCUMarnbHOMY 3Ha4eHuIo.

2.32. YrnoBoi pasmep WUCTOMHMKA MW3nyyYyeHusa (BMOMMLIA) - BenMYuMHA, KOoTopasd B obuwem crnyyae
onpegensietca no dopmMyrne:

2 /0
anedpa = --- \/ ———————————- ,
1 nm
rae:
S - mjgomalb MCTOYHUKA;
0
1l - paccTosHuMe OT TOUKM HaAOJNOOEHUS OO MCTOUHUKA;
TSTA - yIT'oJl Mexnoy HOPMAaJIbID K TI[IOBEPXHOCTM MCTOUHMKA U

HallpaBJIEHVMEM BU3MPOBAHMA.

2.33. XpoHu4yeckoe BO3[ENCTBUE NMA3EPHOr0 MU3NYyYEHMSA - CUCTEMaTUYECKM NMOBTOPSIOLLEECA BO3AEeNnCTBuME,
KOTOPOMY MofBepratTcs ntoau, NpodeCcCnoHanbHO CBsi3aHHble C fla3epHbIM U3ITyYEHUEM.

2.34. YacTtoTa crnegoBaHus MMMNYfbCOB Na3epHOro U3MyYeHUsi - OTHOLLEHME YMCna MMMNYNbCOB Nla3epHOro
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U3MNyYeHUs K eOUHUYHOMY MHTEpBany BpeMeHW HabniopeHus.

2.35. OHepreTuyeckasa akcnosuuust - manyeckasl BenmumHa, onpegensemas uHterpanomMm obryyeHHOCTU No
BPEMEHM.

2.36. KOcTnpoBka nasepa - COBOKYNMHOCTb OMepauvii Mo perynmpoBKe OMTUYECKMX 3NEMEHTOB MasepHor o
nsaenust ons nonyvyeHns TpebyembiX NPOCTPAHCTBEHHO-3HEPreTUYEeCKMX XapaKTEPUCTUK Ia3epHOro M3nyveHust.

aaMmbna — OJIMHA BOJIHHL JIa3€PHOTO M3JIydeHMUsa (HM) .
anbba - BUIOVIMBIM YIJIOBOM pa3Mep MCTOUHMKA M3JIyUeHUS
(paxm) .
anbbda — IpeneJsibHEM BUIOMMEIN yIJIOBOM pasMep MCTOUYHUKAE,
npen OpM KOTOPOM OH MOXET pacCMaTpMBaTBCHA Kak
TOUEUHEIN .
KCU - apaMmMeTp, xXapaKTepusayouyyi HeCcTaOuJIbHOCTb

SHepIruyM MMIYJIBCOB B CepUM.

Tay - OJIMTEJIbHOCTB MMIIYJIbCa JIa3€PHOTO M3JIyUYeHUd
u (c) .
B — IONPaBOUHHBIM KOB3QOMUMEHT, MCIOJIb3YEMBIM IIPU

onpenesieHun IOY Jla3epHOTO MIBJIyUYEeHUS OT
NPOTAXEHHOTO MCTOUHMKA, YIJIOBOM pas3Mep
KOTOPOTI'O INpeBHIaeT ajbda

npen
D - omnTmyeckasd I[JOTHOCTLb.

D - onTuUeckas IJIOTHOCTHL CBEeTOOMIILTPA Ha IOJMHE
JIaMbna BOJIHEL J1AMOnOa.
d - OMaMeTp IydYKa JIa3epHOI'O M3JIydeHMs (M) .

I
d - IVaMeTp OTpaHMYMBAUEN alepTypb (M) .

a
d - IMaMeTp 3padka Irjaas3a (M, MM) .

3p

-2

E - oBJayudyeHHOCTL (BT X M ).

c
E (t) - OOJIy4eHHOCTbL, CO3IaBaeMas CepMuey UMIIYJILCOB

n3JyyeHus obumer IJIUTEeJIbHOCTBI t.

E - IIpenejyibHO HOONYCTMMHY YyPOBEHb OOJIYyUEeHHOCTU
ooy -2
(BT x M ).
c
E (t) - IpenejibHO OOIYyCTMMOEe 3HaudeHMe OOJIYYeHHOCTU
ooy cepum MMIYJIBCOB OOIEeN OJNUTEeJLHOCThI t.
¢}
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H

(ray )

noy

CUTMA

nny

(3 x 10

(ray )

nny

CUTMA

noy

oIl

(3 x 10

)

)

npenejyIbHO IOOIIYyCTMMOE 3HaudeHNMe ODJIy4YEeHHOCTH
OOHOT'O MMIIyJIbCa M3 CeEPpUN.

YyacToTa CJeOOoBaHMUS MMIIYJIbBCOB ManyueHus (I'i) .

SHepreTuueckas DKCIO3MULMA JIa3€pPHOTO
-2
uznydeHusa (Ix x M ).

SHepreTmdyecCKad 3JSKCIO3MUMA i-To VMITYyJIBCa U3
cepur MMIIYJIBCOB.

CyMMapHOEe B3HAaYeHMEe DHEePreTUUYEeCKON 3KCIIO3ULUN
4

3a paboumit meHp (t = 3 x 10 <¢c) - cyTouHasd

nosa.

npeneJyIbHO IOOIIyCTMMOE 3HaUYeHUe SHepPeTquCKOﬁ
OKCIIO3ULINNM JIa3€PHOI'O MI3JIYUYEeHMHA.

InpenejylbHO IOOIIyCTMMOE 3HaA4UYeHUe SHepPeTquCKOﬁ
SKCIIO3MIMM VMIIYyJIbCa JIa3€pPHOI'O MI3JIYyUYEeHUA
OJIMTEJIBHOCTBIO Tay .

u

npeneJjyIbHO IOOIIyCTMMOE 3HadeHNMe SHepPeTquCKOﬁ

SKCIO3ULMM CEPUM MMIYJIECOB oOfOulen
OJIMTEJIbHOCThIO t.

InpeneJjyIbHO IOOIIYyCTMMOE 3HaUeHUe SHepPeTquCKOﬁ
SKCIIO3MLIMNM OIOHOT'O MMIIYyJIbCa M3 Cepum
MMITYJIBCOB.

InIpenejyibHad CyTO4WHad »nosa.

KPaTHOCTE (yBeJIMUEHME) ONTUYECKOTO CpeAcTBa

HaOJoIeHUS .

paCCTOHHMe OT MCTOUYUHMKA MI3JIYYEeHMA OO TOUKM
HabmogeHmus (M) .

oblee UMCJIO MMIYJIBCOB M3JIydeHMs 3a padbouun
4
neHs (3 x 10 c¢).

YMCJIO MIMIIYJIBCOB B CepHun.

MOWHOCTL JIa3epPHOTO M3JIydyeHus (BT).

MOUWHOCTBE JIa3€pPHOIT'O M3JIy4UYeHMd, IIpolmenuero
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W(Tay

)

yepes OIPAaHUYMBANIY alepTypy, PaCIOJOXEHHY
B IIJIOCKOCTM BXOIOHOI'O 3padkKa OITUUEeCKOIO
npmubopa.

CpenHsas MOUWHOCTBL MBJIYUEHUS CEePpUM MMIIYJIbCOB
obmer OJIUTEeJIbHOCTBIO T.
3HaueHMe P (t) mOag NpoTAXEeHHOTO MCTOYHMKA.

npenejibHO ﬂOHyCTMMHﬁ YPOBEHBE MOUWHOCTM.

3HadveHue P pARES=] HpOTHXeHHOPO VICTOYHMKA .
noy

npenejibHO OONYyCTMMOE CpelHee 3BHaudeHMe
MOLHOCTY HENPEPBIBHOTO JIA3€PHOTO M3JIyUYeHUA 3a
BpeMda t.

IpenesyibHO HOONYyCTMMOE 3HadYeHME MOIHOCTM Cepumn
MMIYyJIbECOB OOllel OJIMTEJbHOCTBI t.

c
3HadeHue P (t) Ona DpOTHAXEHHOTO MCTOYHMKA.

nny

Jiomalb OTpaHMUMBAaUEN alepType (KB. M) .
Jomalb I[IOINePeuHOoI'0 CedeHMs Nydka (KB. M) .
Jiomalb IMOBEPXHOCTU MCTOUHMKA MIJIYyUEHUST
(kB. M) .

OJIMTEJILHOCTE BO3IOEMCTBUA (0OIydYeHM)
HEIPEPLIBHEIM M3JIyUeHMEM WMJIM CepMeN MUMIIYJILCOB
JIa3epPHOTO M3JydeHus (cC).

SHEPI'MA Jla3epPHOTro Mu3jydeHusa (IOx) .

SHEPI'MSA MMIYJIbCa JIa3€PHOTO M3JIyUYeHUSd

IOJINTEeJIbHOCTBRIO Tay .
u

SHEepIrmMAad cepun MMIIYJIBCOB JIa3€PHOI'O M3JIYyUYEeHMA
obumer OIMTEeJIbHOCTBhI t.

SHepIrud OTIOEJIBHOI'O MMIIYJIBECa U3 CepuM.
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W

(ray )

n max

(ray )

oIl

CUTMA

nny

(ray
nny

(Tay

CUTMA

noy

)

)

c
3HaueHre W (Tay ) OJ8 MMIOYyJibCa M3 Cepuwu,
17
VMERIETO MaKCHUMAaJIbHYK aMIJUTYIY .

CpelHAAd SHepI'Md OIOHOI'O MMIIyJIbCa M3 Cepum:

SHEePI'MA JIa3epPHOT'O M3JIydeHud, Ipollelmero
uepes OT'PaHUUMTEJIEHYK alnepTypy,
PACIOJIOXKEHHYID B IIJIOCKOCTM BXOIHOI'O 3paukKa
ONTUYEeCKOTO INnpubopa.

CYMMapHOE€ 3HadYeHMEe DJSHepI'uM M3JIYy4dYeHUMA
HEeCKOJIbKMX MCTOYHMKOB.

InpenejyibHO HOHycTMMHﬁ YPOBEHDbL JSHEepIrmn
JIa3€epPHOT'O MI3JIYUYEHMA.

npeneyibHO HONYyCTVMOE 3HAadeHMe BSHepTUu
UMIyJIBCa JIA3€PHOTO M3JIyUYEHMS IJIMUTEJIBHOCTLI
Tay

)z

3HaueHue W (Tay ) InJjsg OPOTSXEeHHOTO
ooy u
VCTOUHMKA .

InpenejylbHO IOOIIyCTMMOE 3HaAUEeHMEe SHepI'UuM Ccepumn
VMIIYJIbCOB IOJIUTEJIBHOCTBI t.

c
3HadeHue W (t) InJIsg OPOTAXEHHOTO MUCTOYHMUKA.
nnoy

IpenesyibHO HOONYyCTMMOE 3HAaUeHMEe DBHepIUM OIHOI'O
VMIIyJIbCa U3 CEepUN.

InpenejyibHO HOHycTMMHﬁ YPOBEHDBb CyMMapHOﬁ
SHEPpIUM UIJIYyUYEeHMA HECKOJIbKMX MCTOYHMKOB,
OeViCTBUE KOTOPEIX aIOOMTUMBHO.

3. MPEAENBHO JOMYCTUMbIE YPOBHW JTASEPHOIO U3NTYYEHNA

NPV BO3LENCTBUM HA IMA3A N KOXY
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3.1. O0OW re nonoxeHus

MpepenbHo gonyctumblie ypoBHu (MOY) nasepHOro u3nyyYeHus ycCTaHaBMBalOTCA ANA ABYX YCIIOBUWA
0bry4eHns - OQHOKPaTHOro M XPOHWYECKOro ANs TpeX OMana3oHOB AfMH BOSH:

I 180 < mambpma <= 380 HM;
II 380 < jgambpma <= 1400 uwm;

5
ITI 1400 < mambpma <= 10 HM.

HopMupyeMBIMM IHIapaMeTpaMu JIa3epHOTO NBIIy4YEeHUS ABJIAITCA
SHepreTuueckas sSkcno3mumsa H u  0oOJydeHHOCTb E, yCpeOHeHHHE IO
OoTpaHMUMBaLIEN alnepType.

Ina onpenesieHMsa MNpPenesjibHO HOONYCTMMHX ypOoBHeM H n E npm

noy nmy
BO3IEMCTBMM JIa3€PHOTO M3JIyUYEHMA Ha KOXY yCPeOHEeHHME INIPOU3BOAMTCH IO
3
oTrpaHMYMBAaKIeEN aneprype nmumamerpoM 1,1 x 10 M (njomanb anepTypsl
6
S =10 xB. M).
a
Ina onpegnejyieHMA MNpenejibHO NONYyCTUMEX ypobBHel H n E npu
noy noy
BO3OEMCTBUM Ha IJlasa JasepHOIro M3JIyueHMsa B IOuanasoHax 1 m IIT
-3
yCpeIlHeHMe NPOM3BOIOMUTCS TakKXe MO anepType amamerpom 1,1 x 10 M,
-3
a B mmanas3oHe II - mo aneprype amameTrpoMm 7 x 10 M.

Hapany c SHepreTUudeCcKoMn SKCHO3MLUEN " OOJIYy4eHHOCTbI
HOPMMPYEMBIMM HapaMeTpaMyM ABJISNTCA TakXe sHeprusa W M MOIHOCTBL P
M3JIydeHMsa, Npollefier0 dYepes yKa3aHHBEe OlPaHMUMBaKIME alepTypPEH.

[Ipu oLeHKe BO3IEMCTBMS Ha IJlasa JIa3epPHOTO NBIIy4Ye HUA B
nuanasoHe 11 (380 < gambma <= 1400 HM) HOPMMPOBAHME DHEPTUU U
MOWHOCTM JIa3€PHOTO M3JIyUeHUs, [Npolledmero uYepes OT'PaHUUYMBALIY0

-3
aneprypy amamerpoMm 7 x 10 M, SBJSETCHS [IEePBOCTEIIEHHEIM.

YKas3aHHBIE BHIIE SHepreTmdyecKue IlHapaMeTphl CBA3aHbl COOTHOUEHMAMM:

W P
noy noy
H = -—-———; E = —-——-. (3.1)
nny S nny S
a a
[TapameTpe H ’ E nu W ’ P MOT'YT MCIIOJIB30BaATLCHA
nny noy noy noy

HEe3aBUCKMO B COOTBETCTBMM C pellaeMoiy 3amadel (cMm. lIpuyoxeHue 2) .

3.2. NOY nasepHoro uany4yeHus B ananasoHe 180 < nambaa
<= 380 HM Npy OQHOKPATHOM OOIyYeHUM Nna3 n KoXu

3.2.1. [IIOY Oonga OIOMHOUHEIX MMIYJILCOB
CooTHOWEeHMA nOjd onpenesieHmsa H , E m W , P npu

noy noy noy noy
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OOHOKPaTHOM BO3IEMCTBUU Ha IJjiasa 128 KOXY OIOIVMHOUYHEIX VIMITYJIBCOB

KOJIJIMMUPOBAHHOT'O NI PaCcCessHHOTO JIa3EepPHOTO NBIIYyUYEHUI B
CIIeKTPaJIbHOM omarnas3oHe I (180 < gjgambma <= 380 HM) npu
-3
orpaHmumBanmen aneprype 1,1 x 10 M HOpMBeneHH B Tabauue 3.1 "

WILJIOCTPUPYITCS Tpabukamy Ha puc. 3.1 m 3.2 (He OpUBOIOATCH) .

3.2.2. IOY nnsa cepuy MMIIYJILCOB

Isa onpeneJieHMUd npenesbHO IOy CTUMBIX YPOBHEN Jla3epHOT O
nsJjydyeHus B nuanaszoHe 180 < jmambnma <= 380 HM HOpu BO3IOEMCTBUM Ha
Tasa n KOXY cepu¥ MMIYJbCOB HeOOXOOMMO pPYKOBOINCTBOBAaTLCSH
clenyouyMy TpeOOBaHUAMM :

a) OHeprerTuueckas SKCHIO3MLMUA H WJIN OBOJIy4YeHHOCTb E

i i

IIOBEPXHOCTEN POTOBMLE M KOXM INIPM BO3IOEMCTBMM JIOOOTO OTHEJIBHOTO
MMIIyJIbCa M3 paccMaTpMBaeMOM MOCJeIOBATEJIbHOCTM HE HOJDKHEl NPEBHIATH
npenejbHO IOy C TUMBIX 3HAYEHUN s OIOVMHOUHEIX VIMITYJIBCOB,
ornpenesyiseMbex NyHKTOM 3.2.1:

H <= H (ray ); E <= E (ray ). (3.2)

i ooy 178 i ooy 178
Ecyy BpeMeHHHMN VHTepBall MEeXIy oBJIyUyeH IMU OTIHeJbHEIMMU
uMnyJbcamMm MeHbme 600 ¢, 3HaueHus H (E ) u W (P )
noy nny noy nny

onpenesysgeTcsa COIJIACHO pPeKOoMeHIauuaM nOyHkTa 3.8.2 1o dopmysam
(3.14) n (3.106).
6) Tax Kak BO3OEMCTBME Ha OMOJOTMUECKMEe TKaHU UIJIYUEeHUs B

nuanaszoHe 180 < g <= 380 HM o6jlamaeT CBOMCTBOM aigOAMTMBHOCTM, MpU

YCJIOBMM BEHIIOJIHEHMsS MNPEeIHIOymero TpebOoBaHMSA ONHOKpaTHas CyTOYHAas
CUTMA 4

nosza H (3 x 10 ) He IOOJIXHAa [PEeBHUATb 3BHAYEeHUM, ONpelneisaeMEIX

B Tabmauue 3.2:

CUT'MA 4 M CUT'MA 4
H (3 x 10 ) = SUM H (ray ) <= H (3 x 10 ).
i=1 i 128 ooy

3.2.3. IOY ja3epHOTO M3JIYyYeHMs OJd [IYyUYKOB MaJloTo IMaMeTpa
Eciu m3jydyeHMe KOHLUEHTPMPpYyeTCd Ha KOXEe MM POTOoBMIE ITJjas3a B

oBynacTy, HaMMEHBIIMM pa3Mep KOTOPOM paBeH MIM MeHble OuaMeTpa
-3
orpaHmumeammey anepryper 1,1 x 10 M, MakKCUMaJIbHOE 3HadeHue
OOJIy4yeHHOCTM E ¥ 2HepreTHMUeCcKOM DBKCHO3ULMM H He HOOJIKHO IpeBHIaTh
3HaUeHUm E u H , ompeznejyigeMHx OyHKTamm 3.2.1 m 3.2.2.
nnoy noy

3.3. MOY nasepHoro usnyyeHus B guanasoHe 180 < nambaa
<= 380 HM NpU XPOHUYECKOM OOITy4EeHMM Na3 n KOXu

Ina omnpenejieHuda MOpenesbHO HOONYyCTUMEIX 3HaueHuM H u E ,
noy nny
CUT'MA 4
W u P , a Takxe IpelesyibHEIX CYTOUHHBIX 03 H (3 x 10 )
noy noy noy
IPY XPOHUUECKOM oBJIyye U rjas M KOXM KOJIJIMMMPOBAHHEIM  WJIU
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PaCCeAHHEIM JIa3€PHEIM M3JIy4eHMeM B OualasoHe OJIMH BOJH I (180 <
aambna <= 380 HM) HeOoOXOIMMO COOTBETCTBYHIME 3BHAUEHMs, [IPUBEIEHHHE
B nyHkTe 3.2 (rabmuuer 3.1 m 3.2), yMeHpuuTs B 10 pas.

3.4. MY nasepHoro msnyyeHus B gnanasoHe
380 < nambga <= 1400 HM npwn ogHOKpPaTHOM OGMy4YeHun rrnas

3.4.1. TIOY nopM BO3OEMCTBUM Ha IJla3a KOJJIMMMPOBAHHOTO JIa3€pPHOTO
VBIIyYeHUS

CooTHOWeHMA mOJida onpenejyieHus W n P opM BOBIEWCTBUM Ha
nmy nny
TJla3a KOJIJIMMMPOBAHHOTO JIA3€PHOT'O MBJIyueHMus (HabJoOeHUM OPSAMOTO WK
3epKaJIbHO OTPa)XeHHOTOo Iyuka) B amanazoHe 380 < jambna <= 1400 HM
npmueeneHe B Tabauuax 3.3, 3.4 wm wninocTpupyoTCca TI'pabukamm Ha
puc. 3.3.
3.4.2. 11Oy npu BO3IOEMCTBUN Ha TIJlaza HEeKOJUJIMMUPOBAHHOTO
JIa3€PHOTO M3JIydeHUSd
EciM MCTOYHMKOM HEKOJUJIMMMPOBAHHOTO (paccesgHHOTO MM IUGPY3HO
OTPaXeHHOTO) WM3JIyYeHUs HABJISeTCS MNIPOTSIXKEHHE OOBeKT, IIPpenesibHO
d d
OONyCTMMEIE 3HAUYeHUs DSHeprum W ¥ MOWHOCTM P 3aBUCAT OT
nny nny
BUIMMOTO YIJIOBOTO pasMmepa ajibda 3TOI0 MCTOUHMKA .
d d
BHaueHusa W u P B BSTOM CJydYae HaxOoOaATCs YyMHOXEHUEM
nny nny
3HaueHum W u P I0Jis KOJUIMMMPOBAHHOTO M3JydeHMsa (. 3.4.1) Ha
nnoy nny

[IONPAaBOYHEN KO20buuMeHT B:

W =B x W ; P =B x P . (3.4)

BHaueHus B omnpezmensonTcsa QOpMyJIOn:

2
B =B x (amnbda) + 1 (anmbda > anboda ) (3.5)
1 npen
B =1 (amedba <= anbbda ) .
npen
3necp B - BCIIOMOT'@TeJIb HEI xkonbbuuMeHT, 3aBUCAMLUN oT
1
OJIMTEJIBHOCTU OOJIYyUeHMS.
BHaueHUsa anboda ¥ aHaJUTMUECKMe COOTHOUIIeHMA nIJid pacderTa

npen
BeJIMUMHEL B maHel B Tabauie 3.5.

B cniyuyae BO3OENMCTBUSA CEPUM MMIIYJILCOB IIONPaBOUYHHN kKOo3dduiMeHT B
NpUHYMaeT 3HadeHue, COOTBETCTBYyWIEE OJIUTEJIbLHOCTH OTHOEeJIbHOT'O
VMIIyJIbCa B CEepUN.

2
B3aBUCUMOCTbL IpouU3BeneHUs B X anbbda oT yrJja aJjbba [0pu
1
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PasJIMYHEIX IOJIMTEJIBHOCTAX OOJIydeHMs NpMBeIEeHa Ha pPUC. 3.6.

3.4.3. IOY npwm BO3IOEMCTBUNU Ha TJasa cepun VIMITYJIECOB
KOJIIMMUPOBAHHOTO JIA3EPHOTO MUBJIyUeHUI

llpenelyibHO IOONYyCTMMEIE YPOBHM IIPM BOS3OEMCTBUM Ha IJlal3a Cepun
VMITYJIBECOB  KOJIJIMMMPOBAHHOTO MBJIYUEeHMS B CIeKTpPalibHOM nuamnasone IT
(380 < g;mambma <= 1400 =HM) YCTAaHOBJIEHH IJIS CJyudaes, xoTrma
IJUNTEJILHOCTL OTHEJLHOTO MMIYyJIbCa B cepuMu Tay He npesmmaetr 0,25 c,

"
a uyacToTa CJenoBaHusS MMIYJLCOB B cepuu F Bonpme 0,005 T
"

(MHTepBaJl MeXOy OTIeJIbHHEMM MMIyJbcaMu B cepum MeHbume 200 c).

Ecom F <= 0,005 I, BO3IOEMCTBME Ha IJla3a OTIOEJIbHEIX MMIIYJIECOB

"

NBJIyUYEeHNSs CUMTAETCsS HEeB3aBUCHMMEM. [IpM 53TOM HOPMUPYETCS SHAUYEHUE
SHEePIUM MMIYJIbCa, MMEnIeI'0 MaKCHMMAJIbHYKOD aMIJIUTYIY :

c
W (Tay ) <=W (ray ) . (3.6)
¥ max ooy "

Ecim F > 0,005 Tu, =BHaueHMe IpenejibHO IONYyCTMMOM BHEepITUM
n
cepmMmu MMIYJbBCOB UBJIYyUEeHUS OJIUTEJLHOCTBI t NpM BO3IENUCTBUM Ha IJjas3a
c
W (t) pPaBHO MeHblIEMYy U3 IOIBYX 3HA4YeHUM DBHeprum W u W,
noy 1 2
onpenesyigeMeXx QOpPMyJIaMM:

W =W (t); (3.7)
1 nny
N 2/3
W =W (ray ) (=--) ’
2 ooy 18 KCU
TIe:
W (t) m W (Tay ) - HOpemesbHO IOONYyCTMMEBIE 3BHAUEHMS DHEPIUHN
nmy noy u
OIOMHOUHEIX MMIIYJIbCOB IJUTEJLHOCTBI t M Tay , COOTBETCTBEHHO, OJdg
"
KOJUJIMMMPOBAHHBIX [IOTOKOB M3JydeHusa (n. 3.4.1);
KCHU - OIpenejigseTCs OTHOWEHMEM MaKCUMAJIbHOM B3HEePI'MM OTIOEJIBHOIO

MMITYyJIbCa B paCCManI/IBaeMOVI cepunm K CpeOgHeMY 3HAUEHMIIO:

C
W (Tay )
VM max
KCU = ————————=——— . (3.8)
_C

W (ray )

jZ8
B Tex CllydadaXx, KOoI'Ja KCUM HeM3BeCTHO, cCJjienyeT CUMTaTb KCUM = 1
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c
W (t) =W mpm W <= W (3.9)
ooy 1 1 2
c
W (t) =W nopm W > W
nny 2 1 2

Hpenenbﬂo OonyCcTmuMoe CcpellHee 3HadeHMe DJSHepIrruyM OIOHOI'O MMIIYyJibCa
n3 cepunr Inpm 3TOM PaABHO:

C
W (t)
e nny
W (ray ) = —-————--
nny iz N
Korma OamMTesIbHOCTB cepumn UMITYyJIbCOB nIpeBHIIaeT 1 c,

uejiecooBpasHO ONpenejiaTh 3HaueHMe IpelesibHO IONYyCTUMOM CpelHel
MOWHOCTM .

[IlpeneslbHO HOoNyCTMMasd cpenHAas MOIIHOCTB cepun VIMIIYyJIBCOB
JIa3€PHOTO M3JIydeHud Npu OOJIydeHuM IJla3 KOJIJIMMMPOBAHHBIM IIYYKOM
e
P (t) PaBHa MeHblIeMYy M3 I»OBYX 3HAUYEHWUM MOWHOCTM P m P

ooy 1 2
onpenensaeMelx QopMyJaMm :

P =P (t); (3.10)
1 noy
W (ray )
nnoy " N 2/3
P = -——------—- (=—-) ’
2 t KCU
roe P (t) — 3HadYeHMue IpeleJIbHO HOHyCTMMOﬁ MOIIHOCTWM MITYyJIBCa

ooy
OJIMTEJILHOCTLIO t IJig KOJIJIMMMPOBAHHOTO M3nydeHmsa (m. 3.4.1).

c
P (t) = P npm P <= P (3.11)
ooy 1 1 2
e
P (t) = P nopm P > P
ooy 2 1 2
Eciu MCTOYHMKOM UBJIy4YeHUs ABJISAETCSA PO T sIXEHHEIN oBBEeKT,
ch
npenesibHO IONYyCTMMBE BHAaYeHMA SHEPTUUM CepuUn MMIOyJbCOB W (t),
nmy
_CI[
cCpenHeM MOWHOCTM M3JIydyeHus B cepum P (t), oHepruUnN OOHOTO
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noy
cd
uMInyJgbca B cepum W (Tay ) onpeneygonTCcs YMHOXEHMEM [penesibHEIX
noy u
3HAUEHUM, 3aIaHHBEIX GdQopMyJaMu (3.9) u (3.11) Ha T[ONPAaBOUYHBIM
konbbdmumeHT B, NpMBEmeHHHM B . 3.4.2
co c
W (t) = B x W (t) (3.12)
noy nny
_co e
P (t) = B x P (t);
noy noy
cd co
W (ray ) = B x W (ray ) .
nny 1 nny 1z

3.5. NOY nasepHoro uanyyeHus B ananasoHe 380 < nambaa
<= 1400 HM NpU XPOHMYECKOM BO3AENCTBUM Ha nasa

Iys omnpernesieHMs [OpPeleslbHO HONYCTMMEIX 3HaueHuym W n P
noy noy
KOJUIMMMPOBaHHOTO MJIM PaCCEeSHHOTO JIa3€PHOTO M3JIyYeHMs B IOMalasoHe
IT (380 < ;mambma <= 1400 HM) NOpM XPOHMUUYECKOM BO3IEMCTBMM Ha IJjasa

HeoOxOoOMMO yMeHbIMTEL B 10 pa3 COOTBETCTByKIME MNPeNesibHEE 2RHAYEHMI
IJig OODHOKPATHOIO BO3IOEMCTBUSA, IPMBENEHHHEe B . 3.4.

3.6. MY nasepHoro wmany4venus B avanasoHe 380 < nambaa
<= 1400 HM Npu OOHOKPATHOM OOMNyYEHUN KOXMU

CooTHOWEHMA OJII ONpeleJieHMsa 3HadeHum H n E , & Takxe W
noy noy noy

n P IPpY OOHOKPATHOM BOBIENMCTBMUM Ha KOXY KOJUJIMMMPOBAHHOTO MK

noy
PaCCesSHHOT'O JIa3epPHOI'0 M3JIydeHusa B CIeKTpalJibHOM ImanaszsoHe 380 <
nambna <= 1400 HM n#OpuBeneHn B Tabjauue 3.6 U UIJIOCTPUPYITCS
rpabuxkamMm Ha puc. 3.7 m 3.8.

-3
IraMeTp OoTpaHMUYMBapIEN anepTyps pasBeH 1,1 x 10 M.
lIlpenesIbHO IOONYCTMMEE YPOBHU IIPU OBJIydYeHUN KOXMU cepuaMmu

MMIYJIBECOB ONpeneJieHel B H. 3.8.2.

3.7. MAY nasepHoro usny4veHus B guanasoHe 380 < nambaa
<= 1400 HM NpU XPOHUYECKOM OBITyYEHUN KOXM

Iisa oInpenejyieHMs NPenejyibHO IONYyCTMMBIX BHadeHuM H , E n
noy noy
W , P IpM XPOHUUECKOM BOB3IEMCTBUM Ha KOXY KOJUJIMMMPOBAHHOTO
nny noy
WY PaCCesHHOI'O JIa3epPHOT'0 M3JydeHMs B nuanasoHe II (380 < jambzoa
<= 1400 uM) HeoOxonmumo yMeHbuMThL B 10 paszs cooTBeTCTByWIME
npenejibHEIE BHAUEHMs, IIPMBEOeHHHEe B II. 3.6.

3.8. [IY Jaz3epHOTO M3IJIydYeHUS B OMalla3oHe
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5
1400 < ;mamBbpma <= 10 HM OPM OOHOKPATHOM OOJIyYEeHUU
TJjas M KOXM

3.8.1. IOY Jjla3epHOTO MBJIYyUEHMs OJIsS OINMHOUHEIX BOBIEVCTBUMN

CooTHOWeHUA nOJjid onpenejsieHusa H , E m W , P npu
nny nny nny nny
OOHOKPaTHOM BO3IEMCTBUU Ha TJjasz3a Y KOXY MMIYJbCHOTO WU
HENPEPBIBHOTO  KOJIJIMMMPOBAHHOTO UM paccesaHHOTO UBIIYUYEeHUS B
5

ouanaszoHe III (1400 < mambpa <= 10 HM) npuBeneHHE B Tabmiauue 3.7 U
WIIJIOCTPUPYTCa Ipadukamm Ha puc. 3.9 m 3.10.

3.8.2. IOY Jja3epHOTO M3JIYyUEHMUS IJId CEePpUM MMIYJIbLCOB
[lpeneylbHO OONYyCTMMEIE YPOBHU DHEPTEeTUYECKON DKCIIO3ULUU "
OOJIy4deHHOCTM IIPM BOBIEMCTBMM Ha IJla3a UM KOXYy CepuM MMIYJILCOB
5
JlaBepHOT0 Uu3JydeHMs B nuanasoHe IIT (1400 < jmambnma <= 10 =HM)
YyCTaHaBJIMBAKTCSH OJist criydaes, KOTOga MOJIMTEeJIbHOCTB OTHOEJIBHOTO
VMMIIyJIbCa B cepum He npesBemaeT 10 c, a uMcCTOTa CJIeIOBAaHMSA MMIIYJILCOB
-3
npeswbmmaer 1,7 x 10 T'uy (BpeMeHHOM MHTEepBaJl MexXxOy OTIeJlbHBMU
UMIIyJibcamm MeHbme 10 MMHYT) .
-3
IraMeTp oTpaHMuMBallel anepTyps pabeH 1,1 x 10 M.
3HadueHUEe NpenesyibHO OONYyCTUMMOM SHEPTEeTUYUECKOM SKCIO3ULMM CEepUM
c
yMIyJascoB H (t) XONNIMMMPOBAHHOTO MUY PAaCCEesSHHOTO Jla3epHOTIOo
nny
M3JIy4eHM s olpenejyisgeTcsa KaK MeHbllee M3 IOBYX 3HaueHur H u H ,
1 2
3aIaHHEX QOopMyJlaMM:

H =H (t); (3.13)
N 1/2
H =H (ray ) (=—-)

2 ooy 18 KCU

llapaMeTp KCHU oInpenejieH B n. 3.4.3.

CpenHee 3HauUeHUE npenejbHOo IOIIYy CTUMOM SHEpPTeTUYeCKOM
c
SKCHO3ULUM OIHOTO MMIYJbCa M3 CEepuM ONpeneyiseTcs nejieHmem H (t)
noy
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Ha UMCJIO MMINOYJILCOB B cepuu N.
Eciu OJMTEeJIbHOCTL CepuM MMIYJIbCOB [peBHmaeT 1 c, LejecoobpasHo
ompenesiaTh BHAUYEHMEe IIpenejibHO INONYyCTUMOM CcpelHel OOJIyUYeHHOCTM.

[lpeneJjibHO OOIyCTMUMas cpenHsas OOJIY4deHHOCTb Cepuy MMIIYJILCOB
e
E (t) paBHa MeHblleMy M3 IOBYyX 3HaueHUM E n E , onpeneiisgeMblx
ooy 1 2
dbopmyamm:
E =E (t) (3.15)
1 noy
H (ray )
ooy u N 1/2
E = - (==--)
2 t KCU
_c
E (t) = E npm E <= E (3.16)
ooy 1 1 2
_c
BE (t) = E npm E > E
ooy 2 1 2
Bo Bcex ciyuadax:
c -6 c
W (t) = 10 x H (t);
nmy noy
c -6
P (t) = 10 x E (t)
nny nny
-3
Ecnm uacToTa CJemoBaHUS UMIYJILCOB F MeHpme 1,7 x 10 T,
"
TO BOBIEMCTBME Ha IJla3a U KOXY OTIHOEJIbHEIX MUMIYJIBCOB MIJIYyUEeHUS
cuyTaeTcsa HE3aBUCHUMEIM. Ipn 2TOM HOPMUPYeETCS 3HaUYeHue

SHEPreTUUYECKOM SKCIOO3UUMM OJd MMIYJbCOB, MMENIMX MaKCUMAJIbHYIO
AMILJINTY Y &

c c
H (ray ) <= H (ray ) .
¥ max ooy "

lIpyBeleHHBEe BHIE GOPMYJIE MPUMEHSITCS M [IPU PACCMOTPEHUN :

- BOB3IENVCTBUSA Ha IJlal3a Cepu¥ UMIYJILCOB JIa3€PHOTO UIJIyUeHUS
crnexTpasibHOTO mmanazoHa I (180 < mambma <= 380 HM);

- BOB3OEMVCTBUSA Ha KOXYy CepuM UMIYJLCOB JAa3€pPHOTO UIJIyUeHUS
CHeKTpaJibHEIX numanasoHoB I, II (180 - 1400 HwMm).

3.9. [OIY Ja3epHOTO M3JIydYeHuS B IOMalla3loHe
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5
1400 < mambpma <= 10 HM NpM XPOHUYECKOM
BOBIEMCTBMM Ha IJlasa U KOXY

g onpenesieHusa 3HAUEHUN H , E u W ’ P npu
noy nny nny nny
XPOHMUECKOM BOBIEMCTBMM Ha IJla3a U KOXY KOJUJIMMMPOBAHHOTO  WJIMU
pPaccesHHOT'O Jla3epPHOTO WMBJIYyYeHMs B CIeKTpaJIbHOM nOuanasoHe 111
5

(1400 - 10 uM) HeoOXOOMMO yMeHbUMTHL B 5 pas COOTBETCTBYyLIINE
npeneJyibHEIE S3HAUYEHMUsS IOJ8g ONHOKPATHOTO OOJiyueHUs, [PUBEIOEHHBEE B
m. 3.8.

3.10. MAY npv ogHOBpeMeHHOM BO3AEWCTBUM Ha rfasa U KOXy
Na3epHoOro M3nyyeHust ¢ pasnnyHbIMM OfMHaMK BOSH

Huxe paccCMOTPEeHE IpaBujla OIlpelesyieHusa [IpelesibHO IOOIY CTUMBEIX
YPOBHEMN npm OIOHOBPEMEHHOM BO3IEMCTBUN Ha rjasa N KOXY
MOHOXPOMATUUYECKOT'O MUBJIYUEHUSI HECKOJIBKMX PasJIMUHBIX MCTOUYHMKOB. OTU
MCTOUYHMKM B OOIeM cjiydyae MOI'YT MMETL Pas3JIMUHEE XAPaKTEPUCTUKM:

- CHekTpaJibHEE (IBa MJIM HECKOJIbKO TMIIOB Jla3epoB, I'eHepauus
HECKOJIbKMX IJIMH BOJIH ONOHMM JasepoM, TeHepauus TapMOHUK) ;

- BPEMeHHHE (pPexXMMbl — HEINPEPBIBHHEIM, MMIIYJIbLCHEIM, HENPEePLIBHBEI C
MOOyJSUMeM MOWHOCTM M T.XH.);

- OPOCTPAHCTBEHHHE (KOJIJIMMUPOBAHHEIM IIyUok, IMbOGY3HO OTpaxeHHOE
WM paccesaHHOe WMBJIydeHMe) .

CrerneHb ONACHOCTU npu OIHOBPEMEHHOM OecTBUU MU3JIYyYeHUS
PAaBJIMUHEIX MCTOUHMKOB SBJISAETCS AONOUTUBHOM B CJIEOYRIMX CIYyYasix:

- BOBIOENCTBME Ha KOXY MIJIyUeHUs JIOOBIX IOJMH BOJIH B OMalla30He

5
180 < jambma <= 10 HM;
- BO3IEMNCTBME Ha I[epelHMe Cpens IJlaza M3JIydeHMsa B IOualla30Hax
5
oauH BoJiH 180 < mambma <= 380 HM m 1400 < jgambma <= 10 HM;

- BOBIENCTBME Ha CeTUaTKy IJlalsa MUIJIydeHMusda B OMalal30He IJIMH
BosiH 380 < ;mambpma <= 1400 HM.

IJIg KaxIoT'o M3 I[IePEeuUMCJIEHHEIX Tpex CJydaeB MpelesibHO OOIIyCTUMHE
YPOBHM YCTaHAaBJMBAKTCS He3aBUCUMMO. HanpumMep, IIp¥ OIOHOBPEMEHHOM
BO3IOEMCTBUM Ha TJjla3a MIJydeHUs apIT'OHOBOT'O Jlalzepa (OCHOBHEIE  IJIMHE
BOJIH — 488 m 514 HM) u Jazepa Ha yrJygekucjgoM rasze (10600 uwM)
ycTaHaBamupanTca Y IOJi9 COBMECTHOTO IEMCTBMSA KOMIIOHEHT M3JIYyUYeHUd C
oamHaMy BoJH 488 m 514 M m oTmesibHO - IIIIY O M3JIydeHUS C OJIMHOM
BoJiHEI 10600 HM, Tak Kak OOBEKTOM BOB3IEMCTBMA B IEepBOM CJydae
aBJIfeTCsa CceTyaTka, & BO BTOPOM - POTOBMLA IJlasza (cMm. Takxe
[IpunoxeHue 2) .

[IlpemesIbHO IONyCTMMAas CyMMapHas DHEPIMS MM MOWHOCTL M3JIYyUeHUS
OT HECKOJIbKMX MCTOUYHMKOB, IEeMCTBME KOTOPHX HSBJSETCHS AIIOUTUBHEM,
omnpenesnfgeTcsa cienyouuMy QOopMyJiaMu :

CUT'MA (1) (n) n (1)

W =C X W + ... +C x W = SUM C W ; (3.17)
ooy 1 ooy n ooy i=1 i ooy

CUTMA (1) (n) n (1)

P = C x P + ... + C x P = SUM C P , (3.18)
ooy 1 ooy n ooy i=1 1 ooy
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roe:

n - 4YMCJIO MCTOYUHMKOB M3BJIyYeHUS, HOEeMCTBME KOTOPHEX aOOIUTUBHO;

i - YCJIOBHBEI MNOPSAOKOBBEIM HOMEP MCTOUHMKA;
(1) (1)

W , P - HOpenejibHO OOINYyCTMMEIE BHAUYEHUS BDHepruyr  (MOUHOCTM)
nny nnoy

KaxIoT O MCTOUHUKA;
C - OTHOCMTEJIbHBEIM DHEPTOBKJIAL KaxXIOoI'0 MCTOUHMKA, OIpenejiseMbl

i
KaK OTHOUIeHMEe DBHepI'uM (MOWHOCTM) MCTOUYHMKA C NOPAIOKOBHIM HOMEepOM i
K CYMMapHOM 3HepIuM (MOWHOCTM) BCEeX MCTOUHMKOB:

(1) (1)
W P
C = e e — = e ———
i n (1) n (1)
SUM W SUM P
i=1 i=1
dopmysier (3.17), (3.18) IpMMe HMMEL B Tex cCcJayuasgax, xoTrma
IIVNTEJILHOCTL B3KCIOZULIUM MM MMIYJILCOB M3JIYUYEeHUS pacCMaTpUBaeMBIX
VMCTOUHUKOB VIMET OnoMH " TOT Xe T[OopSIoK. IIpu OpOoBeIeHUM
IPpakKTUUYECKMX pPacueToB SBHAUYEHMS DSHepTuM (MOIHOCTM) MOTYT OHTH
3aMeHeHH SKBMBAJIEHTHBEMU 3HAUYEHUAMU DSHEPTETUUECKON BSKCIO3ULUU

(0BIyUueHHOCTH) .

3.11. MAY un3nyyeHna nasepoB, MCNOSb3yeMbIX
B TeaTpasibHO-3peNMLLHbIX MeponpuUATUAX, AN AeMOHCTpaumn
B y4ebHbIX 3aBefeHusX U MeOULMHCKON annapatype

|_|pl/l ncnosfb3oBaHM nNa3epoB B TeaTpallbHO-3pEeJIMWHbIX Meponpunammax n ana ,El,eMOHCTpaLI,I/IIZ B y‘-leﬁHbIX
3aBefleHnax npenenbHo AonyctMMble YPOBHU ONA BCeX y4YaCTHUKOB (3pVITeJ'II/I, aKTepbl, CTYAEHTbl, LWKOJIbHUKN,
npenogasaTtesnu, OGCJ'Iy)KVIBHPOLLLI/IIZ nepcoHan wu ,El,p) yCTaHaBMBaeTCd B COOTBETCTBMM C HOpMaMu AO5A

XpoHu4yeckoro obrnyyeHusi (myHksl 3.3, 3.5, 3.7).

Mpyv wucnonb3oBaHWM nas3epoB Kak 3NEMEHTOB ONTUYECKUX MEAULMHCKUX NpubopoB ANA MNOACBETKU,
POPMMPOBaHMA NPULETbHBIX METOK U APYrMX LEenen, He CBA3aHHbIX HEMNocpeaCTBEHHO C neyYyebHbIM AeiCc TBUEM
n3nyyeHus, npegenbHo 4oNyCTMMbIe YPOBHU ANSA rNa3 U KOXWU NauneHToB, Bpayer u obCyxmBaroLL ero nepcoHana
yCTaHaBNMBAKOTCS B COOTBETCTBUM B HOPMaMW ANt XPOHMYECKOro obnyderus (nyHktwl 3.3, 3.5, 3.7).

COOTHOIEHMSI IJI9 ONPEIEJIEHMI H , E uw , P
ooy  nomoy ooy  nomoy
NP OOHOKPATHOM BOSBIEMCTBMM HA TJIABA M KOXY
KOJUIMMYPOBAHHOT'O WMJIM PACCESHHOTO JIASEPHOT'O U3JIYUEHMUA
B IMANAROHE I (180 < mnambma <= 380 HM) .
-3
OTPAHMUMBAIIAS ANEPTYPA - 1,1 x 10 M

Tabrnmua 3.1

CriexTpaJibHbIM O TEeJIbHOCTD -2
MHTepBaJ JjgamMbna, HM BO3IeMcTBMUA t, C H , Ix x M ; E ,
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-9 7 3/ 2
180 < ;mambma <= 380 t <= 10 H =2,5x 10 x \/ t
nmy
-9 4
180 < jmambpma <= 302,5(10 < t <= 3 x 10 H = 25
nny
E =25/t
nny
-9 3 4
302,5 < mambma <= 315(10 <t <=T <*> H =4,4 x 10 x \/ t
i nny
4 0,2 (nambnona-295)
T <*> < t <= 3 x 10 |H = 0,8 x 10
i noy
0,2 (nambmna-295)
0,8 x 10
B —
ooy t
-9 3 4 --
315 < jgambpma <= 380 10 < t <= 10 H =4,4 x 10 x \/ t
noy
4 3
10 < t <= 3 x 10 H =8 x 10
noy
3
E =8 x 10 / t
nmy
Bo Bcex cayudasx:
6 -6
W = H x 10 ; P = E x 10
noy noy noy noy
-15 0, 8 (1ambma-295)
<*> T = 10 x 10 , Jambma - HM.
i
Tabrmua 3.2
[IPEOEJIBHHE OIOHOKPATHHE CYTOUYHHE IO3H
CUT'MA 4
H (3 x 10 ) I[PV OBJIYUEHUNM TJIA3 U KOXU
nny
JJABEPHEM M3JIYUEHVMEM B CIEKTPAJIBHOM IOVMAIIASOHE I
(180 < jmambma <= 380 HM)
[ ]
CnexTpalbHBM MHTepBaj JjgaMmbna, HM CUT'MA 4 -2
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H (3 x 10 ), IIx X ™M
nny
180 < m;mambpma <= 302,5 25
0,2 (nambma-295)
302,5 < mambma <= 315 0,8 x 10
305 80
307,5 250
2
310 8 x 10
3
312,5 2,5 x 10
3
315 8 x 10
3
315 < ;mambma <= 380 8 x 10
COOTHOUWEHME »OJiId OIIPEOEJIEHUMA W 1PV OOHOKPATHOM
nny

BOBHEﬁCTBMM HA TJIA3A KOJUIMMMPOBAHHOT'O JIABEPHOTO
MN3JIYUEHVA B CIEKTPAJIBHOM IOUMAIIASOHE IT

(380 < jyambma <= 1400 HM) .

OJIMTEJIBHOCTbB BOBﬂEﬁCTBMﬂ MEHBIIE 1 c.

Tabnmua 3.3

-3
OI'PAHUUMBAIONIAA AINEPTYPA - 7 x 10 M
CriexTpaJibHEIM InmMTesbHOCTL ob6jydeHusa t, cC W Ix
uHTepBaJs JgaMbna, HM nny
-11 3/ 2
380 < mambma <= 600 t <= 2,3 x 10 \/ t
-11 -5 -8
2,3 x 10 < t <=5,0 x 10 8,0 x 10
-5 -5 3/ 2
5,0 x 10 <t <=1,0 5,9 x 10 x \/ t
-11 3/ 2
600 < mambma <= 750 t <= 6,5 x 10 \/ t
-11 -5 -7
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6,5 x 10 <t <=5,0 x 10 1,6 x 10
-5 -4 3/ 2
5,0 x 10 <t <=1,0 1,2 x 10 x \/ t
-10 3/ 2
750 < jmambpma <= 1000 |t <= 2,5 x 10 \/ t
-10 -5 -7
2,5 x 10 < t <=5,0 x 10 4,0 x 10
-5 -4 3/ 2
5,0 x 10 <t <=1,0 3,0 x 10 x \/ t
-9 3/ 2
1000 < ;mambma <= 1400t <= 10 \/ t
-9 -5 -6
10 <t <= 5,0 x 10 10
-5 -4 3/ 2
5,0 x 10 <t <=1,0 7,4 x 10 x \/ t
|

COOTHOWEHMA IJIA OINPEOEJIEHUA P

nny

MIPY ONHOKPATHOM BOB3IEUCTBUM HA TJIAZA
KOJUIMMMPOBAHHOT'O JIASEPHOT'O M3JIYUEHMA B CIIEKTPAJIEHOM

IOVATIASOHE II

(380 < jambpma <= 1400 uMm) .

IJIMTEJIbHOCTb OBJIYUEHMA BOJBIE 1 c.

-3
OT'PAHMUVBAIIASA AINEPTYPA - 7 x 10 M
CriexTpaJibHEI INMTEeJIbHOCTE OOJIyUeHUs P , BT
MHTepBaJs JjaMbna, HM t, c nny
-2 -5 3 --
380 < mambpma <= 500 1,0 < t <= 5,0 x 10 5,9 x 10 / \/ t
2 4 -3
5,0 x 10 < t <= 10 3,7 x 10 / t
4 =7
t > 10 3,7 x 10
3 -5 3 --
500 < mambma <= 600 1,0 < t <= 2,2 x 10 5,9 x 10 / \/ t

Tabrmua 3.4
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3 4 -2
2,2 x 10 < t <= 10 10 / t
4 -6
t > 10 10
3 -4 3 -—-
600 < mambma <= 700 1,0 < t <= 2,2 x 10 1,2 x 10 / \/ t
3 4 -2
2,2 x 10 < t <= 10 2,0 x 10 / t
4 -6
t > 10 2,0 x 10
4 4 3 -——-
700 < npambma <= 750 1,0 < t <= 10 1,2 x 10 / \/ t
4 6
t > 10 5,5 x 10
4 -4 3 ---
750 < jmambpma <= 1000 [1,0 < t <= 10 3,0 x 10 / \/ t
4 -5
t > 10 1,4 x 10
4 -4 3 -—-
1000 < mambma <= 1400|1,0 < t <= 10 7,4 x 10 / \/ t
4 -5
t > 10 3,5 x 10

KO3®dMLIMEHTA B OT BUOAMMOI'O YITIOBOIrO PASMEPA
NPOTAXEHHOIO NUCTOYHUKA UBNYYEHUA ANb®A ONA PA3ITNYHBIX

3ABNCUMOCTb BEJIMYMHBLI NMOMNPABOYHOI O

WHTEPBAIOB ANUTENBHOCTEN OBNYYEHUSA

INMMTeNbHOCTE OOJyUYeHUS

[lonpaBOUYHEM KO2dbuuMeHT B

[IpenesbHEM yT'OJI

t, c ansba , pan.
npen
-9 3 2 -2
t <= 10 10 x amnsda + 1 10
-9 -7 3 2 -3
10 < t <= 10 2,8 x 10 x anpda + 1 6,0 x 10
-7 -5 3 2 -3
10 < t <= 10 8,2 x 10 x amvda + 1 3,5 x 10
-5 -4 4 2 -3

Tabrnmua 3.5
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10 < t <= 10 2,5 x 10 x amspa + 1 2,0 x 10
-4 -2 3 2 -3
10 < t <= 10 8,2 x 10 x anpda + 1 3,5 x 10
-2 3 2 -3
10 < t <=1 2,8 x 10 x anpda + 1 6,0 x 10
3 2 -2
t > 1 10 x ansda + 1 10
Ecam asnedpa <= anbda p BeJMUYMHaA B NpuHMMaeTCHa pPaBHOU
npen
eOVHULIE .
COOTHOWEHMA IJid ONPENEJIEHMSA H , B n w , P
noy noy noy noy
[P OJHOKPATHOM BOBIEMCTBUM HA KOXY KOJUIMMMPOBAHHOI'O
WJIM PACCESHHOI'O JIABEPHOT'O MIJIYUEHMS B CIEKTPAJIEHOM
IOVAIIASOHE II (380 < jambma <= 1400 uwMm).
-3
OT'PAHMUVBAIIASA AINEPTYPA - 1,1 x 10 M
CriexTpaJibHEIM IV TEeIBbHOCTD -2 -2
MHTepBaJs JgaMbna, HM obnyueHusa t, c H , OIx x M ; E , BT x M
nnoy nnoy
-10 -1 3 5 -—-
380 < jgambpma <= 500 [10 < t <= 10 H =2,5x 10 x \/ t
nny
-1 3 —_
10 <t <=1 H =50 x 10 x \/ t
nony
2 3 -——-
1 <t <=10 E =5,0x 10 / \/ t
noy
2 2
t > 10 E = 5,0 x 10
noy
10 3 5 ——=
500 < mambnma <= 900 |10 < t <=3 H = 7,0 x 10 x \/ t
nny
2 3 -——-
3 <t <=10 E =5,0x 10 / \/ t
ony
2 2

Tabnmua 3.6
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t > 10 E = 5,0 10
nny
-10 4 5 ——
900 < mambma <= 1400(10 < t <=1 H =2,0 10 x \/ t
nny
2 4 5 / 4
1 <t <=10 E =2,0 10 / \/ t
nnoy
2 2
t > 10 E = 5,0 10
nny
6 -6
W =10 x H ; P =10 x E
noy noy ooy noy
COOTHOUWEHNUA IOJId OINPEIEJIEHVA H , B um W , P
ooy Oomy ooy Oomy

MIPY ONHOKPATHOM BO3IEWCTBUM HA TJIABA U KOXY
KOJUIMIMMPOBAHHOT'O WJIM PACCEAHHOT'O JIASEPHOT'O M3JIYUEHNA

5
B CIEKTPAJIbBHOM IIMAIIA30OHE III (1400 < jambma <= 10 HM).
-3
OT'PAHMUVBAIOIAS AIIEPTYPA - 1,1 x 10 M
CriexTpaJibHEIM INMTEeJIbHOCTh -2 -2
uHTepBaJ JjaMbna, HM obnyuenusa t, c |H , OIx x Mm ; E , BT x M
nny ooy
10 4 5 -——-
1400 < mamBbpma <= 1800(10 < t <=1 H = 2,0 10 x \/ t
ony
2 4 5 ——-
1 <t <=10 E =2,0 10 / \/ t
nnoy
2 2
t > 10 E = 5,0 10
nny
-10 3 5 ——-
1800 < mamBbpma <= 2500(10 < t <=3 H =7,0 10 x \/ t
nny
2 3 -——-
3 <t < =10 E = 5,0 10 / \/ t
nny

Tabnmua 3.7
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2 2
t > 10 5,0 10
noy
5 10 -1 3 5 ——
2500 < jmambma <= 10 10 < t <= 10 2,5 10 x \/ t
nny
_1 3 _—
10 <t <=1 5,0 10 x \/ t
nny
3 —_
1 <t <=10 5,0 10 / \/ t
nny
2 2
t > 10 5,0 10
ooy
6 6
W = 10 x H ; = 10 E
nny nny nny nny
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4. KNACCNDNKALNA NASEPOB IO CTEMNEHN OMNACHOCTA
FrEHEPUPYEMOI'O U3NYYEHUA

4.1. OnpepeneHne knacca nasepa OCHOBaHO Ha yyeTe €ro BbIXO4HOW SHepruu (MOLLHOCTU) U MpeaenbHO A0My CTUMbIX YPOBHEN MpU O4HOKPaTH OM
BO3OENCTBUM FEHEPUPYEMOrO U3MYyYEeHUs.

4.2. Mo cTeneHn onacHOCTU FeHepupyemoro WsnyvyeHus riasepbl NoApasfenstoTca Ha YeTbipe Kracca.

4.3. K nasepam | knacca OTHOCAT MOMHOCTLI0O Oe3onacHble nas3epbl, TO €CTb Takve Ias3epbl, BbIXOAHOE KOMMMMUPOBAHHOE M3My4YeHue KOTOpbIX He
npeacTaBnseT OnacHOCTU Mpu OBnyYeHur rnas n KOXw.

4.4. Nasepbl Il knacca - 9TO0 nasepbl, BbIXO4HOE W3Iy4YeHWE KOTOPbIX MNPEACTaBMsSET ONacHOCTb Mpu OBGNyYeHUM KOXM MMM rna3 4eroBeka
KOMNMMMMPOBAHHBLIM MYYKOM; ANGy3HO OTpaKeHHoe u3nydeHne 6e3onacHo Kak Ans KOXW, Tak U Ans rnas.

4.5. K nazepam lll knacca oTHoCATCA Takme nasepbl, BbIXOAHOE M3NyYeHMe KOTOpbIX MPEeAcTaBNsieT OMacHOCTb Npy OONyYeHUn rras3 He TONbKO
KONMIMMUPOBAHHBLIM, HO M ANAdQY3HO OTPaAKEHHbIM M3NyYeHMEeM Ha paccTositHun 10 CM OT OTpaxatollerd MOBEPXHOCTUM M (MfM) NMpU OBNYyYEHUUN KOXKM
KOMNMMMUPOBAHHBLIM M3nyyeHneMm. OunddysHo oTpakeHHOe M3nyvyeHne He npeacTaBnseT ONacHOCTU ANS KOXW. JTOT Kracc pacnpocTpaHsie Tc TOMbKO Ha
nasepbl, reHepupyloLLmMe M3nyvyeHve B cnektpansHoM guanasoHe |l

4.6. YetBepTbit (IV) Knacc BknoyaeT Takne nasepbl, ANPGY3HO OTPAKEHHOE M3NyYeHUe KOTOPbIX MpeacTaBfsieT OnacHOCTbL ANA a3 U KOXW Ha
pacctostHum 10 CM OT OTpaXkaroLen NOBEPXHOCTU.

4.7. Jlasepbl knaccuduvuupyeT npeanpusTMe-u3roToBMTENb MO BbIXOAHbIM XapakTepucTMKam MU3nyvyeHus pacyeTHbIM METOAOM B COOTBETCTBUMU C
Tabrmuen 4.1.

4.8. Tpwu onpepeneHvn knacca onacHOCTU nasepa, uM3nyvawouliero Ha ABYX W Gonee [nMHax BOJSH, OCHOBLIBATCH Ha 3Ha4YeHWAX npenernbHO
[ONyCTUMbIX YPOBHEW, pacCUUTaHHbIX cornacHo pasgeny 3.10.

4.9. Knacc onacHOCTX fasepHOro usgenusi onpefensercs Krnaccom MCNonb3yemoro B HEM nasepa.

4.10. MNpumepbl onpeaeneHns Krnaccos fa3epoB npusBefeHbl B MNpunoxeHun 2.

Tabnvua 4.1
COOTHOWEHNA AnA ONPEAENTEHNA KITACCOB JTASEPOB
MO CTEMEHW OMNACHOCTU TEHEPUPYEMOIO M3NYYEHUA
I T T
L
CrleKTpaJIbHEM MHTEp — |K.nacc| PexyiM reHepauyyt W3JIydYeHUS
BaJl, HM
onac—l T T I
| HOCTH | OOVIHOUHEIE WVMITY JIb CEI | cepr MMIIYJIb COB I HEeIIpepPrBHOE
Ifzﬂyqume | | | |
! | I I I
—_—]
1 | 2 | 3 | 4 | 5
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180 < jambma <= 380 |I |W (ray ) <= H (ray ) x S | c |<*>
| | i u oy u n |W (ray ) <= H (ray ) x S |P(t) <=S x E (t)
| | | i n noy " n | n ooy

| | ™ CUTMA 4
| | |suM W (ray ) <= H (3 x 10 ) xS | M ¢ CUT'MA 4 | M CUTMA
4
| | | [i=1 1 u oy n |suM W (ray ) <= S x H (3 x 10 ) |suM P (£t ) xt <=S xH (3
x 10 )
| | |1=l i 128 n oy |l=1 i i i n oy
| | | |
I I I 1
| | -2 | < -2 <>
|II |W (ray ) <= mt x 10 H (Tay ) |W (ray ) <= nu x 10 H (ray ) | -2
| | i n noy u | i u Iy u |P(t) <=m x 10 x B (t)
o | | nay
| | M -2 CHUIMA 4 M c -2 CUTMA 4
| |SUM W (ray ) <= mt x 10 H (3 x10) |SUMW (ray ) <= mt x 10 x H (3x10) | M -2 CUIMA
4|

| | |i=1 i u oy |i=1 i u oy ISUM P (t) xt <=mmx 10 H

(3 x 10 )|

| | | |l:1 i i i

oy |
| | | |
I [ I
| | -2 | < -2 <>
|IV |W (ray ) > mm x 10 H (Tay ) |W (ray ) > mm x 10 H (Tay ) | -2
| | i u oy u | i u nny u |P(t) > nu x 10 x B (t)
L | | ny
| | M -2 CHIMA 4 M c -2 CHIMA 4
| | |suM W (ray ) >mmx 10 H (3x10) |SUMW (ray ) > mt x 10 H (3 x 10) | M -2 CHUIMA
4
| | |i=l i u nny |i=1 i u noy |SUM P (t) xt >rmnomx 10 H
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5|1 |W(ray ) <= x H (ray ) | c c | <*>

| |W(Tay ) > m x 10 H (ray ) |W (t) > om x 10 H (t) | -2

| | u noy u | nny |P(t) > nu x 10 x B (t)

380 < ;maMbma <= 750 |I | r | r c |<**> r
| | | w (ray ), ecom d <= 7 mm | | w (t), ecom d <= 7 mm | | P (), ecm d <=7

MM |
o | ny " | |y S | |y "

7 MM
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| | 49 ooy 128 n | 49 nnoy 49 nnoy n
| | L | L L

| | | |

| | | |
|11 | 2 | ¢ 2 <HEE>
| |W(ray ) <=8 x 10 W (ray ) [w (t) <= 8 x 10 xw (t) | 2
| | u oy u I Iy |P(t) <=8 x 10 x P (t)
L | | ny

I I I I
|TIT  |<Hxe> 4 | <Hxx> RS, <HE S
| |W(Tay ) <= mm x 10 W (Tay ) | c 4 | 4
| | u nny u |W (t) <=mm x 10 x W (t) |P(t) <=mum x 10 x P (t)
I I I nay I nay

I I I I
| Tv [ <Ho x> 4 | <o x> K>, KRR
| |W(Tay ) >noum x 10 W (Tray ) | c 4 | 4
| | u nny u |W (k) >m x 10 x W (t) |P(t) > x 10 x P (t)
| | | nny | noy

| | |
| | I
750 < mpamBbma <= 1400|I | | r ¢ |<*> r
| | | | W (ray ), ecom d <= 7 MM | | W (t), ecim d <= 7 MM | P (t), ecm d <=7
MM

| | | nmy " n | | ooy n | nmy n
I | | I | | |
I | 2 | |2 | | 2
| |W(Tay ) <= { d [w (t) <= { d [P(t) <= { d
I | n n I | n ¢ I | n
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| | | ——w (ray ), ecom d > 7 my| | —w (t), ecm d > 7 mMm | | -- P (t), ecom d >
7 MM
| | | 49 ooy n n | 49 ooy n | I 49 nnoy n
| I L | L | L
| | | |
I | |
|II | 2 | c -2 c <xE>
| |W(ray ) <=8 x 10 W (ray ) [w (£) <= 8 x 10 xWw (t) | 2
| | u noy u | nmny |P(t) <=8 x 10 x P (t)
| | I | nay
I I I {
|TIT  |<rxe> | <o x> K>, <KRR>
| | -2 | ¢ -2 c | -2
| |W(Tay ) <= nm x 10 x H (ray ) |W (t) <= nm x 10 x H (t) |P(t) <= nu x 10 x P (t)
| | u nny u | nny | nny
I I I |
|IV |<***> |<***> <HE>, <K
| | -2 | ¢ -2 c | -2
| |w(ray ) > ms x 10 H (Tay ) |w (t) > m x 10 x H (t) |P(t) > mm x 10 x E (t)
| | u nmy u | nny | nny
| | |
e
<*> JMTeJIbHOCTh BO3OEMCTBUA HeIIpe PEIBHO I'O M3JIydEeHNA B
nuanasonax 180 < ;mambnma <= 380 uMm, 750 < mamBpma <= 1400 M m 1400

5
< Jjambpa <= 10 HM HNpuHMMaeTrcs paBHEIM 10 c (HamboJiee BepOsSTHOE
BpeMa npefeBaHMA deJloBeKa B COCTOSHMM IIOJIHOM HEeIBMXMMOCTM) .
<**> JIJINTeJIb HOCTh BO3LENCTBUA HEIIPE PIBHO 'O NBITyd eHYs B
ouanasoHe 380 < mambpma <= 750 HM npuHmMaercs pasHou 0,25 ¢ (Bpemsa
MUT aTeJIb HOTO pediexca) .
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<K *x> TlpenesnbHO OONYyCTMMEE YyPpOBHM H u E
nny nny

5. KOHTPOJlb YPOBHEW OMACHbIX U BPEOHbLIX ®AKTOPOB
NP PABOTE C NNASEPAMU

JId KOXM .

5.1. B Tabnuue 5.1 npeacrtaBneHa OpMeHTMPOBOYHAS CBA3b HANMMYUSA OMACHbIX U BpeAHbIX hakTopoB, COMy TCTBY OLIMX paboTe nasepHbIX usgenun, c
krnaccom nasepa B cootBetctBuM ¢ FOCT 12.1.040.

CBA3b HANMMYNA OMACHbBIX M BPEOHbIX
NPOM3BOOCTBEHHbBIX ®AKTOPOB C KITACCOM JIA3EPA

Knacc masepa

(J1a3epHOV YyCTaHOBKU)

I II III v
JlazepHOoe Mu3JIyUYeHM e :
npaMoe, 3epKajlbHO OTpaxeHHOoe - + + +
onbdy3HO OoTpaxeHHOEe - - + +
[IoBHIIEHHOE HANPAXEeHMEe 3JIeKTPONMTAaHNA - (+) + + +
[TOoBHIIEHHAS SBaMNBJIEHHOCTH, SBaras30BaH-—
HOCTb - - - (+) +
[IOBHIIEHHE YyPOBEHB YO - - - (+) +
lloBHIIEHHAS APKOCTH CBETa - - - (+) +
[IOBHIIEHHE YPOBEHBL WyMa ¥ BUOpAaLUN - - -(+) +
[IOBEILEHHE YPOBEHL MOHUBUPYOIUMX W3JIY—
YeHUM - - - +
[IOBHIEHHE YyPOBEHL B3JIEKTPOMATHUTHEX
nosien BY u CBU-mmManasoHOB - - - - (+)
[IOBHIIEHHBI ypPOBEeHb MVK-M3IydeHus - - -(+) +
[IoBHIIEHHAS TeMIepaTypa IOBEPXHOCTEMN - - -(+) +
XyYMMUEeCKMe OIaCHHE UM BpelHble (GaKTOPH - - - (+) +

Tabrmua 5.1
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5.2. CywWHOCTb [03MMETPUYECKOTO KOHTPOMNS Jla3epHOro W3MnyyYeHusl 3akmo4vaeTcs B OLEHKe Tex
XapaKTEPUCTVK Fas3epHOro MU3Ny4vyeHusl, KOTOpble OMNpPenensioT ero CrnocobGHOCT> Bbi3biBaTh Ouonorndeckue
3¢hdeKThbl, 1 COMOCTaBIIEHNM MX C HOPMUPYEMbBIMU BEMUYUHAMM.

5.3. Crnegyet pasnuyats 2 oOpMbl LO3UMETPUYECKOrO KOHTPOS:

- NpenynpeaunTenbHbI (ONepaTMBHbLIN) LO3MMETPUYECKUIA KOHTPOIb;

- ntHAMBUAYanbHbIM JO3UMETPUYECKUA KOHTPOSb.

MpeoynpeouTenbHbIA AO3UMETPUYECKNIA KOHTPOMb 3aKsovyaeTcd B onpedesieHMn MakCumarsbHbIX YPOBHEN
9HepreTMyecKkMx napameTpoB Ma3epHOro U3fnyyeHus B TouKax Ha rpaHuue paboyven 30Hbl.

MHaomBuayanbHbl  LO3MMETPUYECKUA KOHTPOSb 3akfodaeTcsl B U3MEPEHMUM YPOBHEW 3HepreTU4ecKmx
napamMeTpoB WU3My4YeHusi, BO3OENCTBYIOLLEro Ha rnasa (Koxy) KOHKpeTHoro paboTarolwero B TedeHue pabodero gHs.

5.4. lMpepoynpeonTenbHbIn LO3UMETPUYECKUA KOHTPOSIb MPOBOAUTCA B COOTBETCTBUM C perfiaMeHToM,
yTBEPXAEHHBIM aAMUHUCTPaLMen NpeanpuaTus, HO He pexe OQHOro pasa B rof B NOPsAKe TeKyLLero CaHMTapHoro
Haf30pa, a Takke B CrneayloLux criyyasx:

- MpY NpYemMKe B 3KCNyaTaumio HOBbIX flasdepHbix usgenun |l - IV knaccos;

- MPY BHECEHUUN M3MEHEHWI B KOHCTPYKLMIO AEWCTBYIOLLMX NasepHbIX U3genun;

- PN U3MEHEHUN KOHCTPYKLUMM CPedcTB KOMMEKTMBHOM 3allUThl;

- MPY NPOBEAEHUN 3KCMEPUMEHTASbHLIX U HanaAo4HbIX padoT;

- Npn aTrecTaumMmn paboumx MecT;

- P OpraHM3auMm HOBbIX pabo4ymx MecCT.

5.5. TlpegynpeguTenbHbIA  [O3MMETPUYECKUIA KOHTPOSMb MNPOBOAAT Npu paboTe nasepa B pexume
MaKCUMarnbHON OTAa4YM MOLLHOCTU (3HEPrMM), ONpPEAENeHHO B NacnopTe Ha U3Lennue U KOHKPETHLIMWU YCIOBUSIM U
aKcnnyarauum.

5.6. VHouBuayanbHbli O03MMETPUYECKUA KOHTPOSb MPOBOAUTCA MpUM paboTe Ha OTKPbITbIX Jla3epHbIX
YyCTaHOBKax (3KCMepuMMeHTarnbHble CTEHAbI), @ TakKe B Tex Cry4dasx, Korga He UCKITIYEHO cryyaliHoe BO3JencTBue
Na3epHOro U3ny4yeHusl Ha rrnasa u Koxy.

5.7. [Jo3MeTpbl NasepHOro M3ny4YeHnss JOImKHbl COOTBETCTBOBAaTL TpeboaHuam OCT 24469.

Mpy n3MepeHusix 3HepreTUYEeCKUX napamMeTpoB Na3epHOro U3ryyeHwus npeaen AornycKkaeMoW MorpeLiHOCTM
He gorpkeH npeebiwats 30%.

AnnapaTypa, npuMeHsiemas ans U3MepeHun aHepreTMHEeCKMX napameTpoB Na3epHOro U3ryyeHus, JOIbKHa
OblITb aTTecToBaHa opraHamu [occTaHgapta CCCP n npoxoauTs rocygapCTBEHHYO MPOBEPKY B YCTAHOBIIEHHOM
nopsiake.

5.8. [Ina npoBeneHunsa A03MMeTPUYECKOro KOHTPONA PYKOBOACTBOM NpeanpusTust HasHadaeTcs cneumarnsHoe
NMUO M3 YMCIa UHXEHEPHO-TEXHUYECKMX paboTHMkoB. OgHOBpPEMEHHO AoJmKkHaA OblTb paspaboTaHa gormkHOCTHas
WHCTPYKLUS, onpedensiolasi ero npaga u 06s3aHHOCTU. JlMLo, HasHavYeHHoe AN NPOoBeaeHns 403MMeTPUY eCKOro
KOHTPONS, AOIMKHO MPOWTUM cneuwansHoe obydeHue.

5.9. TexHuuyeckme xapakTepuUCTUKm pabovyumx CpeacTd M3MEPEHWUN, MPUMEHSIEMbIX NPU A03MMETPUY eCKOM
KOHTpOre, npuBedeHsl B [punoxeHuu.

5.10. MeToabl npoBedeHUs pasnMYHbIX OPM [O03MMETPUYECKOrO KOHTPONS NasepHOro U3nyyvyeHus
onpegeneHsl NOCT 12.1.031.

5.11. KoHTponb ypoBHEN Opyrux onacHblX U BpedHbIX MPOM3BOACTBEHHbLIX ()AKTOPOB, COMYTCTBYHOLLUX
paboTe nasepHbIX WM3gernuin, NPOU3BOAUTCA B COOTBETCTBMM C AEUCTBYHOLWMU HOPMATUBHO-MeTOANYECKUMU
AokymeHTamun (cm. Mpunoxenune 1).

6. TPEEOBAHWSA K M3rOTOBNEHUIO NTASEPHbIX U3OENMIN

6.1. TexHU4ecKkue ycrioBusi Ha fasepHble U3genus cornacoBbiBaTCA B 0bs3aTensHOM nopsigke C opraHamu
rocyfapCTBEHHOro CaHUTapHOro Hagsopa.

6.2. OnbITHble 06pasLbl Na3epHbIX U3OENNIA OOMMKH bl UMETb 3aKIoYeHue 3KCNepTHON komuccum MuHsgpaea
CCCP o cootBeTcTBMM AaHHbIM [lpaBunam c nocrefyow M paspelieHneM Ha CepuiHbIA BbinyCK.

6.3. KOHCTpYKUMS nasepHbIX 13genuin 4omKHa obecneunBaTh 3aLluTy NepcoHana oT fa3epHoro U3nyyeHns u
OPYrux OnacHbIX U BpeaHbIX NPOU3BOACTBEHHbLIX (PAKTOPOB.

6.4. B nacnopte (dopmynsipe) Ha nasepHoe m3genue OOMMKHO OblTb yKas3aHo:

- ANHA BOIHbI U3MNYyYeHus:;

- BbIXOOHAs MOLLHOCTb (3Heprus);

- ONUTENBbHOCTE  MMMNYMbCa;
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- yacToTa cnegoBaHus MMMYMbCOB;

- ANUTENBHOCTE  CEPUN UMMYIIbCOB;

- HavarnbHbIN OMaMeTp My4kKa M3MNy4vyeHus No ypoBHIO exp(-2);

- pacxogAuMOCTb My4yKa no ypoBHO exp(-2);

- KIacc OonacHOCTV fa3epa;

- COMyTCTBYIOLL ME OMNacHble W BpeaHble (akTopbl.

6.5. 3a onpeneneHne knacca OnNacHOCT Na3epoB OTBETCTBEHHOCTb HECET npeanpusaTMe-U3roToBuTErb.

KoHTporne 3a npaBuNbHOCTBIO YCTAHOBIIEHMS Kfacca fa3epa BO3naraeTcsl Ha opraHbl rocygapcTBEHHOT O
CaHUTapHOro Hapgsopa.

6.6. Jlasep, HeE3aBUCMMO OT Kracca, AOIKEH UMETb 3aLlUTHBIA KOpPMyC (KOXYX).

6.7. 3awuTHbli Kopnyc (KOXyX) WM €ero 4acTi, CHUMaeMble MpPU TEXHUYECKOM OOBChy>XMBaHUM W
OTKpbIBaOLMe AOCTYM K fla3epHOMY M3MYyYEHU0 U BbICOKOMY HampshKeHUI0 B LensX 3NeKTPonuTaHus, OOSDKHbI
UMETb 3aLLUTHYHO BrIOKMPOBKY.

6.8. CpabaTtbiBaHne 6rOKMPOBKM Ha paboTarwem nas3epHOM MU3OENUM UAN HE MOSIHOCTBIO Pa3psKeHHOW
Gatapee KoHOeHcaTopa OOSDKHO COMPOBOXOAaTbCH YETKUM BU3yarbHbIM WM 3BYKOBbIM CUrHarom TpeBOTW.

6.9. NynbT ynpaBneHua nasepHbix ngenun Il n IV knaccoB [OMmMKeH OCHaLLaTbCs CbEMHBLIM KITHOYOM.

6.10. J1lasepsbl Il n IV knaccos, reHepupylowne mM3nydeHme B BUAMMOM AuanasoHe, u nasepbl IV knacca ¢
reHepaumen B ynbtpaduoneTtoBomM u MHpakpacHOM guana3oHax AOMMKHbI CHabXaTbCst CBETOBbLIMU CUrHASbHbIMU
ycTporcTBaMmu, paboTaroLMmMu C MOMEHTa Havyana reHepauum u Jo ee okoH4yaHus. CBeTOBOW NpeaynpeamnTenb Hbli
curHan forpkeH ObiTb XOPOLIO BUAEH Yepes3 3allUTHblE OYKMU.

6.11. MNynbT (NaHenb) ynpaBneHUs nasepHbIMAU U34ennaMu, He3aBUCMO OT KIacca, JOIDKEH pas3MellaTbes
Tak, 4T0Obl NpuW perynupoBke M paboTe He NPOUCXOAWUIIO 0BNyYeHUs nepcoHana mnasepHbIM U3NyYeHUeM.

KoHcTpykumst nasepHbix usgermi I, IV knmaccoB posmkHa obecneymBaTb BO3MOXHOCTb  OUCTaHLMOHHOIO
ynpasneHus.

6.12. Nasepnl I, IV knaccoB AomKHbI cogepxaTtb 4O3UMMETPUYECKYO annapaTypy.

6.13. NasepHble usgenusa lll, IV knaccoB [OMKHbI UMeTb MpepbiBaTernb MNydka WM aTTeHwaTop Ang
OrpaHM4eHUs pacnpoCcTpaHeHNUs U3nyyYeHus.

6.14. B nasepHbix usgenusx I, IV knaccoB HeobxoguMmo npeaycMaTpyBaTb BO3MOXHOCTb CHUXKEHUS

BbIXOLHOW MOLLLHOCTU (3HEPTUM) U3MYYEHUS NPU UX TEXHUHECKOM OOCMYXMBAHUN.

6.15. JlasepHble nsgenus lll, IV knaccos, reHepuvpytoLie nsny4yeHne B HEBUOAUMOW YacTU CneKTpa, AOMKHbI
UMETb BCTPOEHHble nasepsbl |, Il knacca ¢ BUOUMBIM U3Ny4YeHMeM A8 BU3yanuM3auum OCHOBHOrO Ila3epHoro nydka.

6.16. Bce onmueckne cnuctembl HabngeHUs (OKynsapbl, CMOTPOBbIE OKHa, 3KpaHbl) AOMKHbI 06ecneynBaTth
CHWDKEHME 3Heprnm (MOLLLHOCTU) MPOXOASALLEro Yepes HUX U3nyyeHus 40 npefernbHO OOMNYyCTUMbIX YPOBHEW.

6.17. JlasepHble un3genus MegWLMHCKOrO HasHadeHus AOofkHbl ObiTb 060OpyAoBaHbl cpegcTBamu  Ans
N3MEpPEHUsT YPOBHS Na3epHOro M3ny4eHuns, BO3OEeNCTBYIOLLEro Ha naumeHta v obCcny>xmBaloLLmMn nepcoHarn.

6.18. JlasepHble u3genus, B KOTOPbIX UCNOMb3yeTCH BONIOKOHHO-OMTUYEcKas nepegada usnyyeHus, LOMmKHbI
ObiTe 0becneyeHbl cneunanbHbIM WHCTPYMEHTOM [Ans OTCOEAMHEHMS cucTeM nepefadyn n MexaHU4ecKuMu
ocnabutensamMu nasepHoro nyvka Ha CoeguHUTENsX.

6.19. B nasepHbix u3germax, npegHasHadYeHHbIX ANA WCMNONb3OBaHWA B  TeaTpanbHO-3penuL HblX
MeponpuaTAAX, Y4YebHbIX 3aBegeHusiX, Ha OTKPbITbIX MpOCTpaHcTBax (Tonorpadmyeckas Cbemka, nvgapbl,
HaBMraumMoHHoe obopyaoBaHWe, CBSA3b), 3anpelaetcs npumeHeHne nasepos lll, IV knacca.

6.20. Jlasepbl M nasepHble u3genusa noboro knacca AOMKHbI MMETb MapKUpPOBKY B COOTBETCTBUM C
TpeboBaHuAMK, MpeacTaBneHHbiMU B [punoxexHun 4.

7. TPEBOBAHWSA K SKCMNYATALMN NASEPHbLIX N3OENNA

7.1. Mpwn akcnnyaTauuy nasepHoix nsgenun Il - IV knacca HasHa4YaeTCcsa MHXEHEPHO-TEXHUY ECKUIN paboTHUK,
npoLLeaLwmi cneumansHoe oby4veHne, oTBevatoLL M 3a obecnedeHne 6e3onacHbIX YCrioBuiA paboThl.

7.2. Tlpu U3MEHEHUM NOTPEOUTENSIMM TEXHUYECKUX MNapamMeTpPoB fa3epHOro u3genusi, BIMSIIOWUX Ha
XapakTep ero paboTel WNM BBINOMHSAEMblE WM (QYHKLUMMW, NMLO UMW OpraHusauus, OCYyLLeCTBRsOWME 3TU
M3MEeHEeHM s, HeCcy T OTBETCTBEHHOC Tb 3a NPOBeAeHUe NOBTOPHON KnaccugukaLumm u uaMmeHeHne 3HakoB 1 Hagnucen
Ha Na3epHOM M3genun.

7.3. JlazepHbie uzgerusa Il - IV knacca go Havyana vx aKcnnyataumMm OOJDKHbI ObiTb MPUHSATHI KOMUCCUER,
Ha3Ha4YeHHOW agMUWHUCTpauMen yupexaeHus, ¢ obsizaTernbHbIM BKIIOYEHMEM B €€ COCTaB NnpeacTaBuTeENen
roccaHHag3opa. Komuccusi yctaHaBnmBaeT BbiNonHeHne TpeboBaHum HacTosawmux [lpaBun, peliaeT BOnNpoc O
BBOAE MNas3epHbIX U3Jenun B aKcnnyataumioo. PelleHne KoMmccum ogopMnsgeTca akToM.
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7.4. lna BBoga nasepHoro musgenus |l n IV knacca B akcnnyaTaumio KOMUCCUM AOKHA ObiTb NpeacTaBreHa
criegytollas AoKyMeHTaums:

- MAcnopT Ha na3epHoe u3Jenve;

- MHCTPYKUUSI MO SKCNyaTaumm u TexHuke 6e3onacHocTy;

- YTBEPXKAEHHBIA MIaH pa3MeLleHus Na3epHbIX M3Oenuii;

- caHuTapHbIn nacnopt (cm. MNpunoxeHue 5).

7.5. besonacHocTe Ha pabouyux MecTax Mpu SKCNfyaTauuu nasepHbiX U3genMn OorkHa obecnevnBaTbCs
KOHCTpyKunen usgenus. B npegenax paboven 30HbI YPOBHM BO3AEWCTBUS JTA3E€PHOrO U3My4YeHuUs U OpYyrux
HebnaronpusiTHbIX MNPOM3BOACTBEHHbIX (PAKTOPOB HEe [OSKHbl MpeBblllaTb 3HAYEeHWUW, YCTaHOBMEHHbIX
HacTosw MK MNpaBunamm 1 ApYyrMMyM HOPMATUBHBIMKU AOKyMeHTamu (cM. Npunoxexue 1).

7.6. Mo okoH4YaHuM paboTbl Ha nasepHbix uagenmax lll, IV knacca kN4 ynpaBneHns goskeH ObiTb yaaneH
u3 rHesga.

7.7. 3anpewiaetcs OTKMoYaTb OMOKMPOBKY M CUrHanM3aumio BO Bpems paboTbl flasepa vnu 3apsgku
KOHAEHCATOPHbIX OaTapen.

7.8. Ty4ok wusnydeHuss nasepoB |l - IV knacca [oOmMKeH orpaHMYMBaTLCA HA KOHLE CBOEW MOSEe3HOM
TpaekTopun Anddy3HbIM OoTpaXateneMm WM norrnotmrenem.

7.9. [Ona npepoTBpalleHMsa noxapa Mpu 3KcnnyaTauuMm nasepHbix usgenuin IV knacca B KayecTse
orpaHn4MTENEen crnegyet MNPUMEHSITb XOPOLWIO OXJIaXAaemble HEMJoCKMe MeTaniMYeckme MULEHU unu
OrHeynopHble MaTepuarnbl AocTaToduHOW TonwuHbl. [Mpn 3aTom criegyeT cobniogaTs OCTOPOXHOCTb, TaK Kak
OMNmaBfieHNe 3TUX MaTepuanoB MOXET MPUBOAUTL K 3epKarbHOMY OTPaKEHWUI WU3My4YeHus.

7.10. MNpu ncnonb3oBaHnu nasepHoix nsgenui Il n IV knacca obnacts B3anmMogencTBUS NasepHOro nyyka u
MULLEHM [0IPKHa orpaxaatbCsl Matepuanamu, HenpospayHbIMU A5 Ma3epHOro U3rydeHus.

7.11. Tpn TpaHcnopMpoBaHuM wusnyyvyeHuss oT nasepoB lll, IV «knacca [omkHbI MCNOMb30BaTbLCA
cneumanbHble CUCTEMbBI, UCKMYaKLW e nonagaHve B paboume nomMeleHus NpsiMoro u 3epkanbHO OTPaKeHHOro
N3ny4deHus.

7.12. 3alWiuTHble 3KpaHbl CUCTEM TPAHCMOPTUPOBAHWS HE [OOJDKHbI paspylwlateCa MNpu  Cry4vyaiHoM
KpaTKOBPEMEHHOM BO3AEVCTBUM HA HUX TPAHCMOPTUPYEMOrO Ma3epHOro U3nyyeHus.

7.13. Cuctembl TpaHCMOPTUPOBAHUA Nepes Havyanom 3KcnnyaTauuum OOIPKHbI ObiTe MPUHATLI KOMUCCUEN C
COOTBETCTBMM C M. 7.3 HacTodAw mux [pasun.

7.14. OTKpbITble TpPaekTopuM U3nyyeHusi nasepos Il knacca AOMMKHbI pacnonarateCH BbILLE UIK HUXE YPOBHSA
rnas paboTaroLy ux.

7.15. 3epkana, NMH3bI U OENUTENW MYYKOB AOIPKHbI OblTb XECTKO 3aKkpenneHbl AMA NpeaoTBpalleHus
CIyYanHbIX 3epKallbHbIX OTPAXEHUA M3NydeHus nasepHoix ngemmii Il - IV knacca B pabo4yto 30Hy; nepemeLleHne
UX MOXeT Mnpou3BOaMTbCH BO BpeMsi paboTel nasepa TOMbKO MO4 KOHTPONEM OTBETCTBEHHOro mnmua ¢
obsi3atenbHbIM NPUMEHEHWEM CPeaCcTB MHAUBMAYaNbHOW 3allUTbl.

7.16. 3anpewaetcss NpoBoaMTb BU3yanbHYH OCTUPOBKY nasepoB Il - IV knacca ©e3 coOTBETCTBYHOLLUX
cpencTs 3alluThbl.

7.17. MNpu pabote ¢ nasepHbiMn msgermamu Il n IV knacca 3anpewjaetcss MCnNonb3oBaTb ONTUYECKME
cuctembl HabmnogeHusa (BUHOKMM, MUKPOCKOMbI, TeOA4OSMTbl M Ap.), HE OCHalWeHHble CpeAcTBaMu 3awWuTbl OT
N3nyyeHus.

7.18. besonacHoe MpuvMeHeHWe na3epHbIX M3Lenui Ha CTPpoUTENbCTBE, MPU AEeMOHCTpauuax B y4YebHbIX
3aBefeHusx, B TeaTpanbHO-3penuLHbIX MEPONPUATUAX U Ha OTKPbITbIX MPOCTpaHCTBaxX AOMKHO obecnevmBaTtbCA
OpraHM3aLMOHHO-TEXHUYECKMMU  MEPONPUATUSAMY,  BKMIOYaLW UMW  npeaBapuTenbHyo  pa3pabotky  cxembl
pasmeLleHns Na3epoB M TpaeKTopuu NasepHbIX MY4YKOB, MPU CTPOroM KOHTpone 3a cobnogeHnemM HacToSLLUX
MpaBun. B ykasaHHbIX criyvyasx 3anpellaetcs npuMmeHeHve nasepHbix mnagenun Il n IV knacca.

7.19. 30HbI pacnpoCcTpaHeHUs1 Na3epHOro N3ny4vyeHus AomkKHbl 0603Ha4YaTbCs 3HaKaMu Nas3epHoO onacHOCTU
(c™m. MpunoxeHue 4, puc. M4.2). Ecnm nasepHbln Ny4OK BbIXOAMT 3a Npederbl KOHTPONMPYEMON 30HbI, B KOHLE ero
MornesHon TPaeKkTOpUM [OIPKeH ObITb OrpaHuyuTerb.

7.20. BesonacHoc T Npu paboTe C OTKPbITEIMU Na3epHbIMU N3genMaMm obecnednBaeTcs Ny TeM NPUMEHEH NS
CpencTB MHOAUBMAOYaNbHOW 3allUTbl.

7.21. Ha paboyem MecTe HeEOOXOQUMO MMETbL MHCTPYKLMIO MO TEXHMKe GesonacHOCTV ANs paboTarwux Ha
NasepHoOM u3gernuu, anTeuky n MHCTpyKUumMo Mo oka3aHu NepBOM NomoLLn noctpagaswemy (cm. MpunoxeHue 7
HacTosawux MNpasun).

7.22. Npon3BOACTBEHHbIE NOMELLEHWS, B KOTOPbIX 3KCMIyaTMPYIO TCA NasepHble U3genns, AoMKHbl OTBeYaTb
TpeboBaHNAM [ENCTBYIOWNX CTPOUTENbHbLIX HOPM W npaBun u obecnevvBate 6e30mMacHOCTb O6GCHyXMBaHMWSA
n3aenui.
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7.23. Ana nasepHbix n3genui lll, IV knacca, ncxogst u3 KOHCTPYKTUBHbBIX Y TEXHOMOMMYE€CKMX O0COBEHHOCTEWN,
OOIKHbI ObITb COOMIOAEHBI CrneayoL e HopMaTMBbl CBOOOAHOIO MPOCTPaHCTBA:

- C NUEeBON CTOPOHbI NYMbLTOB W NaHenewn ynpasrieHns He MmeHee 1,5 M Npu OQHOPSAHOM PacnofioKEeHNK
nasepHbIX U3genun M He MeHee 2 M - Npu OBYPSAHOM;

- C 3agHel 1 BOKOBOW CTOPOH NMa3epHbIX M3AEeNUiA NPpY HanM4Mn OTKPbIBAKLL UXCS ABEPEN, ChEMHbIX NaHenemn
N OpYrux yCTPOMCTB, K KOTOpbIM Heobxoaum AocTyn, - He meHee 1,0 M.

7.24. CTeHbl M BLIFOPOAKM MOMELLEHNI, B KOTOPbIX pasmelialnTcs nasepHble msgenus lll, IV knaccos,
OOJDKHbI U3rOTOBNATLCS M3 HECTOPAEMbIX MaTepuarioB C MaToBOW MOBEPXHOCTbIO.

7.25. ECTeCTBEHHOE W WCKYCCTBEHHOE OCBELLEHME MOMELLEHMN OOIPKHO yAOBMETBOpPATL TpeboBaHMAM
OENCTBYOLWMX HOpMaTMBOB. B nomewleHusX wnu 3oHax, roe MCMnomnb3yrTCA OYKM OIS 3awMTbl OT Na3epHoro
M3NyYeHNsl, YPOBHM OCBELLEHHOCTU OO0SKHbI OblTb MOBbIWEHBLI HA 1 CTyMEHb.

7.26. MapameTpbl MUKpPOKNMMaTta U cogepaHue BpefHbIX BeLecTB B Bo3gyxe paboyer 30Hbl JOJDKHbI
COOTBETCTBOBATL TPEeOOBaHMAM OENCTBYIOLLMX HOPMATUBHBLIX [OKYMEHTOB.

7.27. lMNMomeLlyeHnsi, B KOTOPbIX MPW 3KCMnyaTauuMn nasepHbIX M3genMn npoucxoanTt obpasoBaHuMe Bped HbIX
rasoB M as’po3ofien, OOmMKHbl OblTb 060pyaoBaHbl 06L,e0OMEHHON, a B HeoOXOAMMBbIX Crydasx M MEeCTHOW
BbITS)KHOM BEHTMNAUMEN ONA yAaneHus 3arpsi3HEHHOro Bo3dyxa C nocriegyrowen odmucTkonm ero. B cnydae
ncnonb3oBaHnsa BewiectB | u |l knaccoB onacHOCTM M BpegHOCTM AofbkHa OblTb NpegycMOTpeHa aBapuiHas
BEHTUNALMS.

7.28. [1Bepu nomeLleHnin, B KOTOpbIX pas3MeLleHbl nasepHble nagenusa lll, IV knacca, gomkHbl ObiTb 3anepTsbl
Ha BHYTPEHHME 3aMKK C BNOKMPYOLW MM YCTPOMNC TBAMU, UCKIHOYaoLW MM AOCTYN B NOMELL eHus BO BpeMsi paboThl
nasepoB. Ha pgBepu foskeH OblTb 3HaK nasepHon onacHocTh (puc. MM4.2) n aBTOMaTMdYeCKM BKIKYaOL eecs
cBeToBoe Tabno "OnacHo, pabotaeT nasep!".

8. TPEBOBAHWMA K MEPCOHAIY

8.1. lepcoHan, gonyckaemblli K paboTe C mnasepHbIMU U3AENUAMMW, [OOIMKEH MPOATM UHCTPYKTaX W
cneumansHoe ob0y4veHne Ge3onacHbIM Mpuemam 1 Metogam paboTs.

8.2. TlepcoHan, obcnyxuvBalLW Wi na3epHble usgerms, 0b6s3aH U3YyYUTb TEXHMYECKYID [LOKYMeHTauuio,
WHCTPYKLUMIO MO 3KcniyaTauun, HacTosiwme lMpaBmna; 03HaKOMUTLCA CO CpeAcTBamy 3awiuTtel U VHCTpyKUMen no
OKasaHWio NepBOM NOMOLL U Npu HecvacTHblx criydasx (Mpunoxexne 7).

MpumeyaHne.

MpaBuna TexHWKM ©Ge3onacHOCTM MpW  3KChnyaTauunm  SIeKTPOyCTaHOBOK  MoTpebuTenen”, yiB.
maBrocaHeproHagsopom CCCP 21.12.1984, ytpamnu cuny Ha Tepputopumn Poccuickon depepaunm ¢ 1 mons
2001 roga B cBA3M ¢ u3gaHueMm [llpukasza MuHaHepro P® ot 27.12.2000 N 163.

Mpukazom MwuHTpyaa Poccuum ot 24.07.2013 N 328H, ymBepxaeHbl [lpaBunia no oxpaHe Tpyda npwu
aKkcnnyataumm 3nekTpoyCTaHOBOK.

8.3. lMepcoHan, 3aHATbHIN MOHTaXXOM, HanagkoW, PEMOHTOM M 3KCMyaTaumen nasepoB, AOIKEH MMETb
KBannguKaLMOHHYO rpynny no TexHuke 6e3onacHocTM B cooTBETCTBUM C "lMpaBunamm TeXHUYECKON SKCMyaTaumm
anekTpoycTtaHoBok notpebutenen” (MT3) wn "lMpaBunamm TexHUKM GesonacHOCTM Mpu  IKCNyaTaumm
anekTpoycTaHoBoK notpedutenen” (MTH).

8.4. Npn UsMeHeHnn TexXHNYECKNX napameTpoOB fla3epoB UM XapakTepa BbIMOMHAEMbIX paboT npoBoamnTCs
BHEoYepeaHON WHCTPYKTaX MO TeXHMKe BGe30macHOCTM U NPOU3BOACTBEHHON CaHUTapuw.

8.5. Jluua, BpemMeHHO NpuBrekaemble k paboTe ¢ nasepamu, AOMKHbI OblTb O3HAKOMMEHbI C MHCTPYKUMEN NO
TexHuke 6Ge3onacHOCTM U MPOU3BOACTBEHHOW CcaHuMTapum npu paboTe € nasepamuM U MpUKpenneHbl K
OTBETCTBEHHOMY Iy M3 MOCTOSIHHOTO MEepcoHana noApasfeneHus.

8.6. MNepcoHany 3anpellaeTcs:

- OCyLLecTBNATb HabmogeHre NPAMOro U 3epkanbHO OTPaXEHHOro Nas3epHOro U3Ny4YeHust Npyu aKcnyaTauum
nasepos Il - IV knacca 6e3 cpenctB MHAUBMAYANbHOW 3allUTbI;

- pa3mellaTb B 30HE Nla3epHOro ny4ka npeameThl, Bbi3biBalOLNE ero 3epkasribHOe OTpaXeHue, ecnun 370 He
CBSI3aHO C NPOU3BOACTBEHHON HEOBXOAMMOCTBIO.

8.7. B cnyyae nogospeHns unu o4eBMaHOro obnyvyeHns rnas fnasepHbiM U3nyyYeHnem crnegyeTt HeMeaNeHHOo
obpamTbCcs Kk Bpady Ans cneumansHoro obcrieqoBaHus.

8.8. O Bcex HapyweHusx B paboTe nasepa, HECOOTBETCTBUM CPEACTB MWHOAUBUAYalbHOW 3alyuThbl
npeabsiBNEHHbIM K HAM TpebOoBaHMAM 1 ApYrux OTCTYMNNEHNAX OT HOPMarbHOro pexuma paboTbl nepcoHan o6s13aH
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HeMeSIeHHO AONOXMTb agMUHUCTPaALUMM M 3anucaTtb B XKypHane onepaTMBHLIX 3anucen no aKcnayatauum wu
PEMOHTY Jla3epHON YCTaHOBKMW.

9. CPEACTBA 3AWUTLI OT JIASEPHOIO U3NYYEHNA

9.1. CpencBa 3aliMThl JOSDKHbBI CHWXaTb YPOBHU NA3epHOro M3nyyvyeHus, OeWCTBYHOLLEro Ha yenoseka, A0
BenniunH Hwke [OY. OHM He [oKHbl yMeHbwaTb 3PEEKTMBHOCTL TEXHOMOrMYECKOro mnpouecca WU
paboTocnocobHOCTs YernoBeka. VX 3aliuMTHble XapakTepUCTUKM AOIPKHbI OCTaBaTbCsl HEU3MEHHBIMU B TeYeHue
YCTaHOBMNEHHOrO CpOKa JKCMnyaTaumu.

9.2. CpencTtBa 3aluThl OT Na3epHOro U3nyyYeHusi NoLpasaensaioTCs Ha KONMEKTUBHbIE U MHAMBUAYAaIbHbIE.
Bbibop cpeacTtBa 3aWwuThl B KaX40M KOHKPETHOM Crlyyae ocyllecTBnseTcs ¢ ydetom TtpeboBaHuii 6e3onacHoCTU
ANs AaHHOro npouecca.

9.3. CpeactBa konnektmBHon 3awutbl (CK3) gosmkHbl cootBeTcTBOBaTh TpeboBaHuam MOCT 12.4.011 n
FOCT 12.2.049.

9.4. Cpenctea uHausumgyanbHon 3awntbl (CU3) npumeHsaoTca npy NpoBeAeHWMM MNYyCKOHanago4HbIX W
PEMOHTHbIX paboT, paboT C OTKPbITEIMW Na3epHbIMW U3AENUAMKU TUNa nvgapa w T.n.

9.5. CpencteBa wvHOMBMAYanbHOW 3aWiuTbl LOMMKHbI cooTBeTcTBOBaTh TpeboBaHuam [OCT 12.4.011 n
MapkmpoBaTtbcsi B cootBetcBuMM ¢ FOCT 12.4.115.

9.6. CpeacTtsa uHAMBMAYarNbHOW 3aLLUTbl OT Na3epHOro M3nyvyeHus BKMOYaAlT B cebs cpeactBa 3aluThbl
rrnas v nMua (3awutHble O4YKM, LUTKK, Hacadku), CpeacTBa 3alluTbl pyK, CneumansHyo ogexay.

9.7. Mpwn BbIOOPE CpeacTB MHAMBUAYAmNbHOW 3allWTbl HEOOX OAMMO YUUTLIBATH:

- pabo4yto OSMHY BOJSHbI U3MyYeHUs;

- ONTUYECKYHO MIIOTHOCTL CBETOGMIbTpa.

9.8. OnTuyeckass MMOTHOCTL CBETOUIMLTPOB, MPUMEHSIEMbIX B 3aLUTHBbIX OYKax, LLUTKAX W Hacagkax,
OOIDKHa yOOBNETBOPsSiTb  TPeOOBaHUSIM:

D >= 1g ——=—=——=———- ; (9.1)
nambna H (E )

unm (oaa guanasoHa 380 < jgaumbma <= 1400 HM) :

W (P )

max max
D >= 1g —————————- ’ (9.2)

gambnoa W (P )

nny nny
roe H , E y W y P - MaKCUuMaJIbHEE 3HaUeHUd

max max max max
DHEPreTUUEeCKUX NapaMeTpOoB JIa3€pHOT'O M3JydeHusd B paboduen 30He,

H , E , W , P - npeneyibHO IOONYCTUMMEIE YPOBHU

noy nmay nmay nmay
SHEpIreTnudYeCKMX IapaMeTpOB IIPUM XPOHMUECKOM OGJ’IY‘I@HMT/{.

9.9. 3awuTHble NuueBble LWUTKU HEOOXOAMMO MPUMEHATb B TeX crydvasx, KOrga na3epHoe u3nydeHue
npeacTaBnsieT OMacHOCTb He TOMbKO ANS a3, HO M 4SS KOXK nuua.

9.10. lNpn HacTpoWke pe3OoHaATOPOB ra3oBLIX JlazepoB, paboTawlmMx B BMOMMOM OGnact cnekTpa, And
3awWmnThl rna3 crnegyeT NPUMeEHsATb 3aluTHble Hacagku (3H). 3awutHble Hacagkym MOryT WUCMoSib30BaTbCs
CaMOCTOATENMbHO WM B COMETAaHUM C ONTUMECKUMU YCTPOMCTBaAMM, TaKUMWU Kak AUONTpUHas Tpyobka.

9.11. MNepeyeHb OYKOB, LLUTKOB M HAacafokK, BbiNyCKaeMbIX MPOMbILLSIEHHOCTbIO, npuBedeH B [NpunoxeHun 6.

10. MEQULIMHCKNW KOHTPOIb

10.1. K paboTe ¢ nasepHbiMM M3genMaAMU [OMycKalTCa nuua, gocTuruuve 18 net m He uMmewowne B
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cootBeTcTBUMM C [Npnkaszom MuHucTtepctBa 3gpasooxpaHeHus CCCP N 555 ot 29.09.89 cnegytoLmx MmeguuMHCKNX
NPOTUBOMOKa3aHUI:

- XpOHUYECKUE peumanBupytoLL e 3aboneBaHns KOXu;

- MOHWKEHMNE OCTPOThbl 3peHusa - Hwke 0,6 Ha ogHoM rnady u Hwke 0,5 - Ha gpyrom (ocTpoTa 3peHus
onpegenseTca C koppekuuewn). [onyckalTca criegyroline npegenst aHoManun pedppakuum, ycTaHaBliMBaeMble
CcKMackonmyeckn Ha xygwem rnasy: brmsopykocts He 6onee 6,0 [, npu HopmanbHOM rnasHom gHe - go 10,0 [;
0arnbHO30PKOCTb B 3aBMCMMOCTU OT Koppekumu - go 6,0 [1; cnoxHbii 6nn3opykuin nnm aarnbsHO30pK1In ac Tur MaTmuam
B MepuamaHax Hamborsbluero 3HadyeHus - He 6Gonee 3,0 [; nmpocTton OGrM30pYyKMi, NPOCTON AarbHO30pPKUI
acturmamsam He 6onee 3,0 [;

- KaTapakTa.

10.2. TllepcoHan, cBA3aHHbLIA C OOCINyXMBAHMEM W 3KCMOyaTaumen nasepoB, [AOSMKEH MPOXOAUTb
npegBaputenbHble U NEpUoAUYecKkne MeauuMHCKME OCMOTPbl B COOTBETCTBMM C BbILLEYNOMsSHYTbIM [1pukasom.

MepuoanyHocTs ocmoTpoB - 1 pa3 B rog.

Yyacme  Bpayen-cneumManucToB: TepaneBT, HeBpornaTtonor, odTanbmonor, AepmaToBeHeposior,
aKyLuep-ruHeKoror.

JTabopaTopHble N yHKUMOHASbHbIE MCCMen0BaHUS: 3pUTPoLMTLI, TPOMBOoUMTLI, NenkoumMTapHas dopmyna,
OKT.

10.3. ObcnegoBaHue rras AOJMKHO BLINOMHATLCHA ChneumanbHO MOAroTOBMEHHbIMU OodTanbmonoramu ¢
obs3atenbHbIM - BKIOYEHNEM [OMNOMHUTENbHBLIX METOAOB MccrnefoBaHuin (cm. MNpunoxeHue 8 HacToAw ux [Mpasun).

10.4. B cnyyae 04eBMOHOrO WM NOAO3PEBAEMOro onacHoro ob6nyyeHust rna3 paboTarwmx OOSPKHO
npoBOAMTLCS BHEOYEepenHOe MeauuMHcKkoe obcrefoBaHvMe nNocTpagaBLIEero crneunanbHO MoAroTOBMEHHBIMU
cneumamuctamu. MeguumHckoe obcrnenoBaHWe OOJDKHO LOMOJSHATLCS TMIMEHWYECKOW OLEHKOM 06CTOATENLCTR,
Npu KOTOPbIX MPOM3OLLNO OMacHoe obnyyeHue.

10.5. Tpn BbISBNEHUM OTKIIOHEHUIA B COCTOSSHUM 3[00POBbS MEpCcOHana, npensiTcTBYHOLUX MPOAOIPKEHUO
paboTbl C Nasepamu, agMUHUCTPALIUS, B COOTBETCTBUM C PEKOMEHOALMAMM MEANLMHCKOW KOMUCCUK, C cornacus
paboTatoLero, peliaeT BOMPOC O €ro TpyAoyCTPONCTBeE.

Mpunoxenune 1

MEPEYEHb
FOCYOAPCTBEHHBIX CTAHOAPTOB W APYIMX HOPMATUMBHbLIX OOKYMEHTOB

FOCT 8.357-79. CpenctBa M3MepeHNs napaMeTpoB Na3epHOro manyyeHus. [uanasoHbl 3HepreTm4eckue,
cnekTparnbHble, BpeMEHHbIE.

FOCT 12.0.001-82. CCBT. OCHOBHbIe MOMNOXEHWS.

FOCT 12.0.002-80. CCBET. TepMuHbl 1 onpeaeneHus.

FOCT 12.0.003-74. CCBET. OnacHble n BpegHble Npou3BOACTBEHHbIE dhakTopbl. Knaccudwmkaums.

FOCT 12.1.001-83. CCBT. Ynbtpassyk. O6wme TpeboBaHuss 6e3onacHoOCTU.

FOCT 12.1.002-84. CCEBET. Onektpuyeckue nomns NpoOMbILLSIEHHON 4acToTbl.

MOCT 12.1.003-83. CCBT. Wym. O6wune TpeboBaHmsa 6GesonacHOCTW.

FOCT 12.1.004-85. CCBT. lNoxapHasi 6e3onacHocts. OO ue TpeboBaHus.

MOCT 12.1.005-88. CCBT. O6uiure caHuTapHO-rurneHnyeckne TtpebosBaHusa K BO3OyXy paboyeit 30HblI.

FOCT 12.1.006-84. CCBT. OnektpoMarHuTHble MoOns paguMovacToT.

FOCT 12.1.010-76. CCBT. B3pbiBoGe3onacHocTs. OO e TpeboBaHus.

OCT 12.1.007-76. CCBT. BpeaHble BellectBa. Knaccudwmkaumsa n obwune tpeboaHmsa GesonacHOCTW.

FOCT 12.1.014-84. CCBT. Bo3gyx paboyeli 30Hb. MeTog m3MepeHus KOHLEeHTpauuMun BpedHbIX BeLecTB
WHOVKATOPHBbIMK TPy OKamMu.

FOCT 12.1.016-79. CCBT. Bo3gyx paboyeli 30Hbl.. TpeboBaHMA K METOOAMKAM M3MEPEHUS KOHLEHTpaLMK
BpeOHbIX BELLECTB.

FOCT 12.1.019-79. CCBT. OnektpobeszonacHocTs. OO ue TpeboBaHMA ¥ HOMEHKNATypa BWUAOB 3aLlUTbl.

FOCT 12.1.029-80. CCBT. Cpenctsa v MeToAbl 3awWuTsl OT Wyma. Knaccudmkaums.

FOCT 12.1.030-81. CCBT. Onektpobe3onacHoCTs. 3alinTHOE 3a3eMreHue, 3aHyIneHue.
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FOCT 12.1.040-83. CCBET. NasepHasa 6e3onacHocTb. OOLLMe NONOXEHUS.

FOCT 12.1.042-84. CCBT. Bubpaumsa. MeTtogbl U3amepeHuss Ha paboumx MecTax.

FOCT 12.1.043-84. CCBT. Bubpaumsa. Metoabl usmepeHuss Ha paboumx MecTax B MPOU3BOACTBEHHbIX
NMOMELLL EHUSIX.

FOCT 12.2.003-74. CCBT. ObopynoBaHue npounsBofcTBeHHoe. O6uue TpeboBaHMa GesonacHOCTU.

FOCT 12.2.007.0-75. CCBT. V3genusa anektpoTexHudeckne. O6Lme TpeboBaHust 6e30nacHOCTU.

FOCT 12.2.007.3-75. CCBT. OnekTpoTeXHUY eCK1e YyCTPOMCTBA Ha HanpsbkeHune cabilwe 1000 B. TpeboBaHus
6e3onacHoCTU.

FOCT 12.2.049-80. CCBT. ObopynoBaHve npousBoactBeHHoe. O6Lyme aproHomMmmuyeckmne TpeboBaHus.

FOCT 12.2.061-82. CCBT. Ob6opynoBaHne npousBoacTBeHHoe. OO6Line TpeboBaHMs 6Ge30nacHOCTU.

FOCT 12.3.002-75. CCBT. lMpoueccbl nponssogcteBeHHble. Ob6Lme TpedoBaHnst 6e3onacHoOCTH.

FOCT 12.4.001-80. CCBT. Ouku 3awutHble. TepMUHbI 1 ONpeaeneHuns.

FOCT 12.4.003-80. CCBT. Oukun 3awutHble. Tunbi.

FOCT 12.4.009-83. CCBT. lMoxapHasa TexHuka ana 3awutbl 06bekToB. OCHOBHble BuAbl. PasmelyeHne n
obcnyxmBaHue.

FOCT 12.4.011-87. CCBT. CpeagctBa 3awutbl pabotatowmx. O6wme TpeboBaHus © knaccudwmkaums.

FOCT 12.4.012-83. CCBT. Bubpauus. Cpencrtsa nsmepeHust.

FOCT 12.4.013-85. CCBT. Oukn 3awutHble. OB Me TEXHUYECKUE YCIIOBUS.

FOCT 12.4.023-84. CCBT. Wutkm 3sawutHble nuueBble. O6wmMe TexHudeckue TpeboBaHMA U MeToabl
KOHTPOIS.

FOCT 12.4.026-76. CCBT. LiBeta curHanbHble 1 3HaKu Ge30nacHOCTU.

FOCT 12.4.115-82. CCBT. CpegctBa mHaovBuayanbHon 3awutbl paboTaiowux. Obwwme TpeboBaHma K
MapKUPOBKE.

MOCT 12.4.120-83. CCBT. Cpeactsa KOMMEKTUBHOW 3allnTbl OT MOHU3UPYIOLLEro U3NydeHns.

FOCT 12.4.123-83. CCBT. Cpegcta konnekmBHoW 3awutel oT UK wmanydyeHmsa. O6GLiMe TexHudeckue
TpeboBaHus.

FOCT 12.4.125-83. CCBT. Cpenctea KONNeKTMBHOW 3aluTbl paboTaoLmx OT BO3AENCTBUS MeEXaHUYECKUX
daktopoB. Knaccudwmkaums.

FOCT 12.4.153-85. CCBT. Ouku 3awmtHble. HomeHknatypa nokasatenen kadectsa.

FOCT 7601-78. ®wusmyeckad ontuka. TepMuHbl, OyKkBeHHble OGO3HAYEHUA W OMpefeneHuMs OCHOBHbIX
BENMUYUH.

FOCT 9411-81E. Ctekno uBeTHoe onTtuyeckoe. TexHU4eckune ycrioBus.

FOCT 15093-75. UNsgenusa KBaHTOBOW 3NEKTPOHWMKW. Jlasepbl M ycTpomcTBa YnNpaBrieHUs Na3epHbiM
nsnyyeHvem. TepMuHbl 1 onpeaeneHust.

FOCT 16948-79. NCcTOYHMKKM cBeTa UCKyCCTBEHHble. MeToabl onpeaeneHns NNOTHOCTM NoToka aHeprun YO
n3nyyeHus.

FOCT 19605-74. OpraHusaumsa Tpyaa. OCHOBHble MOHATUA. TepMUHbI U OnpeaeneHust.

FOCT 20445-75. 3gaHua n COOpYXXEHUA MPOMBILIEHHbIX NpeanpusaTui. MeTog u3MepeHus Lwyma Ha
pabo4ynx mecTax.

FOCT 24286-88. ®otomeTpusa mmnysnbCcHas. TepMUHbI 1 ONpeaeneHusl.

FOCT 24453-80. UamepeHna napameTpoB 1 XapakTepUCTUK Na3epHOro nanyyeHus. TepMuHbl, onpegeneHuns
1 ByKBEeHHble 0B03HAYEHUs] BENUYMH.

FOCT 24469-80. CpeactBa M3MeEpeHUss MnapamMeTpoB fla3epHoro wusnyyvyeHusa. OOWume TexHudeckue
TpeboBaHus.

FOCT 24940-81. 3gaHusa n coopyxeHus. Metoq namMepeHus OCBELL,EHHOCTU.

FOCT 25811-83. CpeaciBa M3MepeHUA CpeaHen MOLLHOCTW NnasepHoro uanyyeHus. Tunbl. OCHOBHblE
napameTpbl. MeToabl M3MepPEHUiA.

FOCT 26086-84. Jlasepbl. MeToabl u3MepeHuss AMameTpa Myvyka W SHEPreTUYECKOM pacxogvMmocTu
Na3epHOro U3nyyeHus.

FOCT 26148-84. ®otomeTpuss. TepMuHbI U onpeaeneHust.

KoHcynbTaHTlInioC: npumevaHue.

CaHunTapHble HOPMbl NMPOEKTUPOBaHMA NPOMbIW NEHHbIX npegnpua™in. CH 245-71, ytB. [locTaHOBReHMEM
locctposs CCCP ot 05.11.1971 N 179, yTpaTtnnu cuny Ha Tepputopumn Poccuiickonn ®enepaunm ¢ 25 moHs 2003
roga B CBA3n ¢ u3gaHuem [locTtaHoBneHus ['naBHOro rocygapcTBeHHOro caHutapHoro Bpada P® ot 30.04.2003 N
89.
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lMocTaHOBNEHWeM [NaBHOro rocygapctBeHHOro caHutapHoro Bpadya P® ot 30.04.2003 N 88 yTtBepxaeHsbl
lMrueHnyeckne TpeboOBaHMA K MPOEKTMPOBAHMIO BHOBb CTPOSLLMXCA W PEKOHCTPYMPYEMbIX MPOM bILLTEHHbIX
npegnpusamn. CI 2.2.1.1312-03.

CH 245-71. CaHuTapHble HOPMbl NMPOEKTUPOBaHWS MPOMBbILMEHHbIX MNpeanpUsTUi.

KoHcynbTaHTlInioC: npumevaHue.

Hopmbl paguaumnoHHon 6ezonacHoc. HPB-76/87, yTB. [MaBHbIM rocygapCTBEHHbIM CaHUTAPHbIM BpayoM
CCCP 26.05.1987 N 4392-87, ytpamnu cuny Ha Tepputopuu Poccuiickon denepaumm B CBA3U C M3OaHUEM
MocTtaHoBneHna [ockomcaHanugHagsopa PO ot 19.04.1996 N 7.

MocTaHOBNEHNEM [MaBHOro rocygapc TBEHHOro caHnTapHoro Bpada PO o1 07.07.2009 N 47 yTBEpXAEHbI U
BBedeHbl B pgencmBue ¢ 1 ceHtadbps 2009 roga canuTapHble npasuna CadluH 2.6.1.2523-09 "Hopwmbl
paguaumoHHon 6GesonacHoctn (HPB-99/2009).

Hopwmbl paguaunoHHon 6esonacHocm. HPB-76/87.
CaHutapHble HopMbl ynbTpadwmornietoBoro manydexms N 4557-88.

KoHcyneTaHT In0C: npumeyaHue.

CaHuTapHble HOPMbl MUKPOKIIMMaTa NPOM3BOACTBEHHbLIX NomeleHnit, yT8. MuHsgpasom CCCP 31.03.1986
N 4088-86, ytpamnu cuny Ha Tepputopumn Poccuitckon ®epnepaumu B ¢BA3n ¢ usgaHmem CaHUTapHbIX NpaBun u
HOpM "lMrneHunyeckmne TpeboBaHMA K MUKPOKNMMaTy Npon3BoACTBEHHbIX nomel,eHni. CanlluH 2.2.4.548 -96", yTB.
MocTtaHoBneHnem [ockomcaHanugHagsopa P® o1 01.10.1996 N 21.

CaHuTapHble HOpMbl MUKPOKMMMaTa MNpon3BoACTBEHHbIX nomelteHnn N 4088-86.
CHuIT 1I-4-79. HopMmbl npoekTvpoBaHuns. EcTecTBEHHOE W UCKYCCTBEHHOE OCBELL EHME.

KoHcynbTaHTlInoC: npumevaHue.

MocTaHoBNEHMeM [MaBHOro rocyaapcTBeHHOro caHutapHoro Bpada P® ot 15.10.2010 N 132 yTBepXaeHbl
CaHluH 2.6.1.2748-10 "TurneHundeckune tpeboBaHnsa no obecneyeHno pagunaymoHHon 6esonacHoc nNpu paboTe
C UCTOYHMKaMWN HEWUCNOob3yeMOoro PEHTTEHOBCKOro W3ny4veHus".

CaHvtapHble npasuna paboTbl C UCTOYHUMKAMU HEMCMonb3yeMoro peHTreHoBcKoro usnyyernms N 1960-79.

KoHcynbTant Inoc: npumedanue.

CaHuTapHble HOPMbl AOMYCTUMbIX YPOBHEW wWyma Ha paboynx MecTax, yTB. [MaBHbIM rocyaapcTBEHHbIM
caHuTapHbiM Bpadom CCCP 12.03.1985 N 3223-85, yTpatunu cuny B ¢BA3n ¢ usgaHnem CaHutapHbix Hopm "Lym
Ha pabo4yux MecTax, B MOMELLEHMAX XMWMbIX, OOLECTBEHHbIX 34aHWA U Ha TeppuTopuM Xunow sacTpovikn. CH
2.2.4/2.1.8.562-96", y1B. lNocTtaHoBneHnem [ockomcaHanugHaasopa P® ot 31.10.1996 N 36.

CaHvTapHble HOPMbI OMYCTUMbIX YPOBHEN LymMa Ha paboymx mectax N 3223-85.
MpaBuna TeXHWYECKOW JKCMyaTauum 3MeKTpoycTaHoBoOK notpebutenen (MT3). Mockea. Atomusgar. 1972.

KoHcynbTaHTlInoc: npumMedaHue.
Mpukasom MuHTpyga Poccum ot 24.07.2013 N 328H, ymBepxaeHbl [lpaBuna no oxpaHe Tpyda npu
aKcnnyatauum 3neKTpoyCTaHOBOK.

MpaBuna TexHukn GesomacHOCTVM NMpu aKcnnyaTauum 3nekTpoycTaHoBok notpebutenen (MTB). Mocksa.
Atomusgat. 1972.

MpunoxeHne 2
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NMPUMEPBI 3
OMPEAENEHVA NPEAENBHO AOMNYCTUMbLIX YPOBHEW NNASEPHOIO
N3NTYHEHNA W KITACCOB JTASEPHbBIX U3OENNN

[12.1. OnpeneneHue IIIIY M KJIAaCCOB JIa3epoOB

Ipumep 1.

OODHOMOIOBEIM Jla3ep Ha MOJIEKYJISPHOM as3oTe C OJIMHOM BOJIHEL
UBJIyUYEeHUs 337,1 HM TeHepupyeT HEIPEepHBHY I[OCJEeOOBaTEeJIbHOCTDL

3
PaBHEIX IO aMIJIUTyIoe MMIYJbLCOB C dYacToToum F = 5 x 10 T'ir.
"

OIMTEeJIbHOCTL OTHEeJIbHOTO MMIyJibca Tay = 5 Hc. [uamMeTp nyuka BOJIM3U

1%

BEIXOIHOT'O 3epKaja Jjla3epa N0 YPOBHI MHTEHCUBHOCTU eXxp (—-2) pabeH d
)2
_3 _
= 3 x 10 M. CpemHsasg MOWHOCTbL M3JaydeHusa P(t) = 0,5 Br.
Hanrum npeneJyibHO IOOIIYCTMMEIE DJZHEpreTUudeCKMe IllapaMeTpPERl N3JIydeHnd

M OINpenesiMTh KJIacC Jas3epa.
a) IIOY omHOkpaTHOTO OOJydeHMs IJas.
Ina onpenesneHusa I[IIY HeoOXOIMMO 3HATh MaKCHUMAJIbHYK IJIMTEJIBHOCTD

Bo3meMcTBua t. Ilpu ciaydaMHOM BO3IEMCTBUM Ha IJlala uzjaydeHus YO
ouanasoHa crnekrpa (180 - 380 HM) »Ta BeaMUMHA OIPUMHUMAETCS PaBHOMU
10 ¢ (xkak ¥ IpM BOBIOEMCTBUM Ha KOXY) . c
TakuM oOpaszowm, 3anauya CBOIMTCH K OolpenejyieHuMio E (t) wnm
noy
e
P (t) cepuy MMOYJBCOB C BalaHHEIMM NapaMeTpaMyu IOPpU OINTEJIEHOCTU
nny
BozmemcTeusa 10 c.
c
OnpenensgeMm E (t) B coorBeTcTBMM C . 3.8.2 KaK HaMMeHblee U3
noy
3HaueHum E u E
1 2
E =E (t); (2I1.1)
1 noy
H (Tay )
ooy " N 1/2
E = - (==-)
2 t KCU
BHaueHus H (ray ) u E (t) 3apganrca n. 3.2 (rabn. 3.1,
nmy u noy
-2
puc. 3.1 m 3.2) M COCTaBJANT, COOTBETCTBEHHO, 37 Ik x M n 800
-2
BT x M
UycJio MMIIYyJILCOB B CepuM oIpemnejisgeTcs o bopmyJe:
N=F¢t+ 1. (2I1.2)
n
B obmem crnyuae BeJmuumHa N, BHUMCJIEHHasa 1o ¢opmyse (2I1.2),
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oKkpyITJdeTcd nOo OImxammero MeHbIIEeTO LEJIOUMCJIEHHOTO SBHAYeHUSd.

4
g paccMaTpuBaeMBIX YCJIOBUMN N = 5 x 10 . Torma, B
-2
coorBeTCcTBUM C dopmysiamm (2I1.1), cpaBHuBasg E1 = 800 BT x M u
-2
E =830 Br x m , nojiydyaeMm, UYTO IpelesibHO OONYyCTMMOE 3HaueHUe

2
O6ﬂyquHOCTM IIpM OOHOKPATHOM BO3IOEMCTBUM Ha IJla3a cepun VIMITYJIBCOB

praccMaTpmMBaeMOI'O JIa3€PHOI'O MI3JIYUYEeHMA CJjienyeT IPVMHATB PaBHBEIM E
1

nny
CooTBeTCTByKIEE BHAUEHME BHEPIeTUYECKOM 3SKCIO3MLUM PABHO:
c c 3 -2

H (t) = E (t) x t =8 x 10 Jx x M .

IOna YO mgmamnasoHa CHOeKTpa HOPMMPYEMOM BEJIMUMHOM SBJISETCS TakKxe

CUT'MA 4
cyTouHas gpmo3a H (3 x 10 ), KOoTOopas, B COOTBETCTBUM C
3 -2
Tabnuuen 3.2, He OOJXHa npeBbmaTb 8 x 10 IOIx X M . PaccuuTaHHAasa
C CUT'MA 4
BEHIIE BeauumHa H (t) paBHa H (3 x 10 ); TaxmMm oOpasoM,
nmy nmy
ycyjioBue 8 1. 3.2.2 BHIIOJHAETCH.
c
B obumem ciiydae, ecyu pacdyeTHas BeJauumHa H (t) BoJiblue
noy
CUT'MA 4 CUTMA 4
H (3 x 10 ), ee cjmemyeT yMeHBUIMTBH 1O 3HaueHus H (3 x 10 )
nny nny
c
U COOTBETCTBEHHO OTKOPPEKTUPOBATL BeJIMUMHY E (t) .
nny

©) HNOY njasg OOHOKPATHOTO OOJIydeHMS KOXMU.

BpeMsa ciiydaMHOT'O BO3IEMCTBMSA Ha KOXYy M3JIydeHUsa YO, Bunmmoro UK
IMallal30HOB, B COOTBETCTBUM C IOEeMCTBYOUMMM MeXIYHAPOIHBIMM HOPMaMM,
npuHMMaeTcsa pabHeM 10 C.

TaxuM oOpaszoM, TakKk Xe, Kak WU OJgd IJla3, pacCdeTHOe 3HadeHUue

c -2 c 3 -2
E (t) cocraBmger 800 Br x M , a H (t) - 8 x 10 Ix x M .
nny nny

B paccmaTpmBaeMoOM CllydYae 3HadeHue H (t) pPaBHO CYyTOYHOM
noy
nose, T.e. ABJAeTCHA INpenesbHEM. JloOoe MNOBTOPHOE OOJIyYeHME KOXM
HEeIOONyCTMMO.
B) IOY npM XPOHMUECKOM BOB3IEMCTBMM Ha IJlal3a M KOXY.
B cooTBeTCcTBUMM C . 3.3 NPU XPOHUUYECKOM BO3IOEMCTBMM NPENEJIbHO
-2
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OONyCTMMOE 3HaueHuMe obOjyyeHHOCTM cocTaeuT 80 Br x ™M , a
COOTBETCTBYyNIEe 3BHAUEHMEe IIpenejibHO OOy CTUMOM DHEPTIeTUYEeCKON
-2
skcnosuuum 3a Bpems t = 10 ¢ - 800 IOx x M .
-2
MakcuMaJibHass CyToOYHas Io3a Takxe cocraejseT 800 IoIx x M .

CrnemoBaTeJyIbHO, IIPY pPacCMaTPMBAEMHBIX YCJOBUAX OJid OOHOTO paboTawnmero
OONyCTMMO IpoBeleHMe He 0OoJiee OIOHOM IMNPOM3BOINCTBEHHOM Ollepaluu
nponoJixuTesbHoCcThio 10 ¢ B TeuyeHMEe CYTOK.

Eciy npakTuUueckKue YyCJIOBUS TpebyoT NIpOBEeIEeHUS HECKOJIbKUX
IPOM3BOLOCTBEHHEX omnepaumuii B TedueHMe pabouero InOHsA, IIpenesibHO
nonycrmMas OOJIydeHHOCTb TJla3 M KOXM B pabouey 3B0He OOoJKHa OBThb
yMeHblleHa TakuM ob6pasoM, UYToOOH CcyMMapHas mo3a (cMm. 1. 3.2.2) He
IpeBbllajla 3HaueHMs, yKasaHHOTO B II. 3.3.

B uacTHOCTM, €CJM pacCMaTpMBAEMHIN B HaCTOAILEM IpMMepe Jia3ep
HeOoOXOIMMO MCIIOJIL30BAaTh Npu NpoeeneHuy 10 TEeXHOJOI'MYECKMX Ollepaluit
c BPEeMEeHHEIMM IpoMexyTkaMm Oosnpmymmy 10 wMmeyT (cM. 1. 3.8.2),
IpeneJIbHO IONYyCTMMOE 3HaueHMe OOJIydeHHOCTM IJla3 UM KOXM COCTAaBUT:

B sTOM cJydyae Ipu NPOBEIEeHMM KOHTPOJIBHEIX 3aMepoB B pabouen
30HE CpenHss MOWHOCTL KOJUJIMMMPOBAHHOTO WMJIM PACCESHHOTO MBJIydeHUs,
NPOXONANETO UYepes KPYyIUIyld OTpPaHMUMBAKLIY alepTypy amuamerpom 1,1 x

-3 e -6
10 M, He IOJIXKHa npeBeRmaTb P (t) = 8 x 10 Br.
Ecnu npenesyibHO OOy CTUMEIE SHepreTmudyeckKue napaMe Tpel Yo
n3JlydeHusa B pabouey 3B0HEe ONpeneJjieHB, B KadeCTBe HOPMUPYEMOI'O
CUT'MA 4
napameTpa, SKBUBAJIEHTHOT O CYTOUHOM mose H (3 x 10 ),
noy
MOXeT OBITb MCIIOJIb30BAHO MaKCHUMAJIbHO IONYyCTMMOE UMCJIO BO3IEeUCTBUMN
Ha oIepaTopa OTIEJIbHBIX UMIYJbCOB M3JIydeHMs M (cMm. . 3.2.2).
3HayeHMe M paccumMTEHBaeTCsa IO QopMyJe:
CUTMA 4 CUTMA 4
H (3 x 10 ) H (3 x 10 )
nnoy N ooy
M <= ——————————————— X === = mmm——————————— x N. (2I1.3)
c t c
E (t) H (t)
noy noy

Ecam umcio wuMIOyJIbCOB B Cepumn N npun NpoBeIeHUN OnHOM
IPOMBBOLCTBEHHOM olepauur OUKCUPOBAHO, MaKCMMAaJIbHO IOINYyCTHUMOE
YMCJIO onepauurt B TeueHue pabouero nHg paBHoO M / N.

g Jj1a3epoB N4 ouarnasoHa criexkTpa, paboTanmux B pexuMme
ONOVMHOYHEIX BCIEHIEK, »IOJIUTEJBHOCTL BO3OeMCTBMA L paBHa IOJIUTEJBHOCTU
VMIIyJIbCa M3Jy4deHus Tay . B »ToM ciaydae dopwmysia (2I1.3) moxeT OHTH

n

IneperimcaHa B BUOE:

CUTMA 4
H (3 x 10 )
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M <= cmmmem , (211.4)

r) OmpezejyieHye KkJjlacca Jaszepa.

IOna Toro, YTOOH onpenesuThb KJjlacc Jasepa, HeOoBXOIOMMO
COMOCTaBUTL G(akTHMUecKkMe DHEepPreTHUUYecKMe apaMeTphH I'eHEepUMpyeMOoTO
MBIIyYeHUsT C HOPMUPYEMEIMM MNPEeIesibHO HOONYCTMMBIMM 3HAUYEHUAMU  OJIA
OIHOKPATHOTO BOB3OEMCTBUS.

Kaxk nokaszsaHo BEHILIE, oy SHepIreTUuUeCcKoOn SKCIIO3ULUU OJis
paccMaTpmMBaeMoOT O Jiazepa IIpYM OIHOKPATHOM BO3IEMCTBUM COCTaBJAET IJid
3 -2
a3 u koxm 8 x 10 Ix x M . CorjmacHo . 3.8.2 o2HepreTuueckas
-2

SKCHO3MLMA IOJIg ONHOTO MMIyJjbca Hopu 3ToM paBHa 0,16 Ix x M .
[I[poBepsAeM BHIIOJIHEHME YCJIOBUM B COOTBETCTBUM C Tabmmuen 4.1.
3Hasg, YTO CpeIHsas MOWMHOCTb majydenus P = 0,5 BT, 1OJas OXHOTO

MMIIyJIbCa U3 Cepumn IHoJlydaeM:

BrimosiHdeTcsa ycJjgoBue nyid 11 kjlacca:

c -4 -2 -3
H (ray ) = 10 < 3,14 x 10 x 0,16 5 x 10 .
u

[lockomnbky Y HOpu OOHOKpPATHOM OOJIydeHMM PaBHO 3HaudeHMo [IIOY
OOJIYy4deHHOCTM [OJI1 HENPEPHEBHOI'O M3JIyUYEeHUH B TedeHMre 10 c,
onperneJyieHMe KJjlacca MOXeT OBTb MNIPOBEHEHO [I0 PeXMMy HENPEPEBHOI'O
MN3JIYYEeHUA .

-2 c -2

P(t) = 0,5 < mm x 10 x B (t) = 3,14 x 10 x 800 = 25.

ooy

IpumMmep 2.

Jlazep Ha CTekJle C HeoIuMoM, paboTaommMii B PeXuMe MOOYJIALUM
DOOPOTHOCTM M YyOBOEHMS UYAaCTOTHE, TI'E€HEepUPYeT OIOMHOUHHE MMIIYJILCEH.
IToTox NBIIYyUYEHUI BKJIOUAET oBe IPOCTPAHCTBEHHO COBMEIIEHHEIE
CIIeKTpaJibHBle KOMIIOHEHTH: JamMbma = 1060 vm, W = 0,8 Ix u jaubnoa

1 1 2
= 530 M, W = 0,4 Ix. IIMTesIbHOCTY MMIIYJIBCOB N3JIYyUEeHU A obeux
2
-2
CIeKTpPaJIbHEIX KOMIIOHEeHT Tay = 2 x 10 . IuameTp nydka BOIMBYU
n
-2
BHIXOOHOT'O 3epkajia Jazepa d = 1,2 x 10 M.
I

HanTwn npeneJjyibHO IOy CTUMEIE ImapaMeTPE N3JIYyYEeHUA B YCIIOBUAX
XPOHMUECKOTO BO3IEMCTBMS Ha IJlaza u KOXY .
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OnpenmennTb KJacc Jas3epa.

(1)
B cootrBeTcTBUM C TpeboBaHuMAMM . 3.10 onpeneynmuMm W (Tay )
ooy "
(2)
u W (Tay ) Opv BO3OEMCTBUM Ha TJla3a KOJJIMMMPOBAHHOTO MBJIYyUYEHUI
noy "
c pgnuHamu BoyiH 1060 M m 530 HM.
Vcnonbsysa IOaHHBE TaBOIUILIE 3.3 (puc. 3.3), Cc yueToMm

IOOTIOJIHUTEJBLHOTO KOo3bbuiiMeHTa 3anaca OIS XPOHUUYECKOTO BO3IOEMCTBUI
(m. 3.5) momyumum:

(1) =7 (2) -9
W = 10 Ox; W = 8 x 10 Ix .
noy nmy

OTHOCHUTEJIbHEIE 2HEPTOBKJIAIb M3JydeHMsa C piamHammu BoyiH 1060 m 530

HM - C wm C paBHH:
1 2
0,8
C = - = 0,67;
1 0,4 + 0,8
0,4
C = -——=-—-=-—- = 0,33
2 0,4 + 0,8
CUT'MA
Torma 3HaueHue W COoCTaBJIALT :
noy
CUT'MA =7 -9 -8
W =10 x 0,67 + 8 x 10 x 0,33 =6,9 x 10 Ix .
ooy
CUT'MA
3HaueHUe W OJIA KOXM oOIpenesyigeTcsa aHaJIOPMUHBIM 00pasoM C
noy
MCNOJIb30BaHMEM JaHHBIX Tabiamuel 3.6 (puc. 3.7) M C ydeTOM MNOIpPaBKU
-5
oisa XPOHMUYECKOTO BO3IemcTBMUsa cocraBiasger 4,5 x 10 Ix  Tnpu
-3

orpaHmumeammen aneprype 1,1 x 10 M.

[IpoBepsaeM BEIIOJIHEHME YCJIOBUMN TaOJIMLEL 4.1, onnpenesIanlnx
NPMHAOJIeXHOCTh Jiasepa K OlIpeneJIeHHOMY KJjlacCy onacHocTu. llonydaew,
4To:

CUT'MA 4 CUT'MA
W = 1,2 Ix < i x 10 x W (Tay ) =
nny nny n
4 -4
= 3,14 x 10 x 4,5 x 10 = 14 IIx.

PaccMaTpuBaeMsllt Jla3ep OTHOCMTCA K III Kjaccy ONaCHOCTH.
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IpumMmep 3.
-2
Jlazep Ha UeHTpax oKpacku LiF : F reHepupyeT cepuo u3 15
-11
VMMIIYJIbECOB. JJINTEJIbBHOCTDb KaxIoTIo nMnyyibca Tay = 8 x 10 c,
n
8
F =10 Tu. VMHTepBaJ MexIOy cepusaMu uUMIyJbcoB Oojybme 200 c. OiuHa
"
BOJIHEL nanydyeHus Jgambna = 1200 HM. CymMMapHas 2Heprus Cepuu
C -4
uMnysjgecoe W (t) = 10 Ix . OTHOWEHME BSHEPIMM MMIYyJbCa, MMeBnIeI O
MaKCMMAJIbHYD aMIJIMTYyOy, K CPEeIHEeM SHEPIUM BCEeX MMIYJIBCOB B CEPpUU
-3
xcu = 2,5. IumameTp nydka BOJM3BM BHXOIHOTO 3epkajla d = 5 x 10 M.
I

HanTy npemesjibHO HOONYCTMMEE IIapaMeTphl MBJIyUYeHUS IPU BO3IENCTBUMU
Ha IJla3a M OINpenesyIMTh KJlacC Jlasepa.

IINTEJILHOCTL Cepun VIMIIYJIECOB B paccMaTpuBaeMoM criyuyae
cocramByseT (cM. dbopmysy (2I1.2)):

t = ————— =1,4 x 10 c.

B coorBeTcTBUMM C TpebOoBaHUAMM . 3.4.3 onpenejauMmM BHAUEHUS
IpenesyibHO IOONYCTMMOM DBHEPTUM M3JIyYeHMS IOJIS MMIYJIbCOB IJIMTEJIbHOCTBIO

-11 -7
Tay = 8 x 10 ] u t =1,4 x 10 ] oyisa OOHOKPATHOTIO
n
BO3IOEMCTBMUA Ha IJlasa KOJUIMMMPOBAHHOTO M3JIydYeHMU. CorytacHO TabJ.
3.3 (puc. 3.3), >Tu 3HAUYEHUS PaABHH:
-7
W (ray ) = 1,85 x 10 Ix;
ooy 18
-6
W (t) = 10 Ix .
noy

[Io dopmyse (3.7) HammeM 3HadeHus W u W
1 2

VckoMoe 3HadYeHMe IpeleJiIbHO ,HOHYCTMMOIZ SHEepIrmm cepumnm MMIIYJIBCOB

c -7
OJd TJjasa cocTaBuT W (t) = 6 x 10 Ix .
noy
[Ipy YyCJOBUM XPOHMUECKOTO BO3IOEMCTBUI (m. 3.7) sTa BeJMUMHA
-8
npuHmuMaeTrcsa B 10 pas MeHbmelr, T.e. - 6 x 10 Ix.
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¢} -4
Insa xoxu W (t) = 4,65 x 10 Ik IpY OOHOKPATHOM BO3IENCTBUU
noy
l¢] -5
nu w (t) = 4,65 x 10 Ix TIpM XPOHUYECKOM BOB3IEMCTBUM.
nny
I omnpenesyieHus KJjiacca Jasepa I[OIpOoBepseM BHIIOJIHEHME  YCJIOBUM
TaOIULIE 4.1, MOOCTaBJISS B HepaBeHCTBa 3HaueHusa W ojsa
nny
OOHOKPATHOTO BOBIEVCTBUS.
BrimosiHdeTCcsa ycJjgoBue njid 11 kjlacca OINIaCHOCTHU:

c -4 2 c 2 -7
W (t) = 10 Ix < 8 x 10 x W (t) = 8 x 10 x 6 x 10 =
noy

-4
= 4,8 x 10 Ix .

[Ipumep 4.

TexHoJIOTUUEeCKasd ycTaHoBka "Keaur-15".

XapakTepuCcTUKa YyCTaAHOBKM:

- IJIMHAa BOJIHH M3JydeHus jaambma = 1060 HM;

- PexuMM TeHepauumM - MUMIIYJIECHO-MOOYJIMUPOBAHHEIN;

- DHEePIMS OOMHOYUHOTO MMIyJbca w = 8 IIX;

-3
- OJIUTEJIBHOCTL OIJHOTO muMIyJbca Tay = 4 x 10 c;
n
- YacToTa CJlenoBaHusa uMmnyjgbcos F = 10 Tu;
n
- IJIMTEJIbHOCTH OIHOM TEeXHOJIOTMYECKOM olepaumm t = 2 c;
- IMaMeTp NATHA M3JIydeHMHA Ha [NOBEPXHOCTU obpabaTelBaeMOM IeTalu
-4

d =3 x 10 M.
hui

TpebyeTcsa HaWTU [OpelejibHO IOIYyCTMMEIE BHepreTHMUecKMe IapaMeTphH
MBJIyYEeHMS B YCJIOBUAX XPOHUUECKOT'O BOBIEMCTBMSA Ha IJla3a U KOXYy U
onpeneyMTh KJIaCC JIa3€pPHOTO M3Oesud.

VisMepeHMe ypoBHSA IMbGOY3HO OTpPaXeHHOTO WU3JIydeHMd Ha TI'paHuUlle

-3
pabouel SOHE IIPM OMaMeTpax oTrpaHMuMBammey aneptyps 7 x 10 M n
-3
1,1 x 10 M Ioxasajio, 4YTO MaKCKMaJIbHOE 3HAauUeHMe CyMMapHOM
DHEePIMM BCeX UMIYJbCOB 3a BpeMs OIHOM TEeXHOJIOTMYEeCKOM omnepaumm (t
-2 -4
= 2 c) paBHO, coorBeTCcTBeHHO, 1,54 x 10 Iox m 1,9 x 10 Ix .
VicTouHMK OUOPY3HOTO OTPAXEHHOTO M3JIyUYeHMS IJid TOUEeK, PAaCIOJIOXEHHEIX
Ha TI'paHule padouel 3SOHBE, ABJIAETCA TOUYEUHEM.

B coorBeTcTBUM C TpeboBaHuAMM II. 3.4.3, HaAxXOIOUM npenejbHO
IONYyCTHUMBIM YPOBEHb DHEPIMM CEPUM MUMIIYJIbCOB KOJIJIMMUPOBAHHOI'O IIOTOKA
JIa3€epPHOTO M3JIy4YeHMus Ojg IJias3, KOTOPHM paBeH MUHMMAJIBHOMY M3 OBYX
3HAUEHUM sHepruu W wm W .

W =W (t), me t = 2 c;
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N 2/3
W =W (ray ) x (---) ’
2 nnoy u KCU
-3
roe Tay = 4 x 10 c, N= F xt + 1 = 21, xcum = 1
u u
(HeCcTa®UIILHOCTL DHEPITUM MMIYJILCOB HEM3BECTHA) .
W (t) omnpenemnsem B cooTBeTCcTBMM C II. 3.4.1 no Tabauue 3.4
nny
(puc. 3.5).
-4
P (t) = 5,9 x 10 BT;
noy
-3
W =W (t) = P (t) x t =1,2 x 10 IIx
1 nny nny
W (Tray ) onpenenseMm, B cooTBeTCTBUMM C . 3.4.1, mo Tabmn. 3.3
ooy u
(puc. 3.4).
-5
W (ray ) = 2 x 10 Iox;
ooy "
-5 2/3 -4
W =2 x 10 x (21) = 1,52 x 10 IIx
2
Tak kak W < W , moJjsydaem:
2 1
¢} -4
W (t) =W =1,5 x 10 Ix .
ooy 2

HpM XPOHMYECKOM BO3OEMCTBUM Ha IJla3a B COOTBETCTBMM C II. 3.5:

c -5
W (t) = 1,5 x 10 IIx
nmy
OnpegnengeM NpeneyibHO IHOONYCTUMHM YPOBEHbB DSHEPI'UMU JlasepHOTro
c
uz3nydyeHus W (t) oJi9a KOXM B COOTBETCTBMM C . . 3.6 m 3.8.2,
nnoy
KaK MMHMMAJIbHOE 3HadveHume 3 W wm W :
1 2
W =W (), t = 2 c;
1 noy
N 1/2
W =W (ray ) x (==-)
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2 nny u KCU

[lo Tabmuue 3.6 (pmc. 3.8) HaxoOMM:

[Io Tabnuue 3.6 (puc. 3.7) HaxOoOMM:

-3
W (ray ) = 4,1 x 10 I ;
ooy "
-3 1/2 -3
W = 4,1 x 10 x (21) = 6,6 x 10 Ix .
2
c -3
W < W. TakuMm oOpazoMm, IOJsd KOXU umeem W (t) = 6,6 x 10 Ix,
2 1 ooy
-4
a IpM XPOHMUECKOM BO3IeMcTBuUM - 6,6 x 10 Ix .
CpaBHeHUE MpeneyibHO OOITY C TUMBIX 3HAUEHUN SHEPTUMU c
c
COOTBETCTBYOIMMM 3HadeHuaMm W (t) Ha rpaHuLe pabouelt 3O0HH
noxKasLBaeT, uTo OTpaxeHHOE JlasepHOe UBJIyYeHMEe I[IpelCTaBJIsgeT
OMacCHOCThL mOJig TJla3 u ©0esonacHo njasg Koxu. CTeneHb OMNaCHOCTU
OTPaXeHHOTO MBJIyUYeHMUs IJid TJla3 pPaBHAa:
c -2
W (t) 1,54 x 10
T4 = —————-—-— = —————————— = 1027
¢} -5
W (t) 175 x 10
noy
OmpemejieHMe KJjlacca oOllacHocTu 1o Tabmnuue 4.1 nokaswBaeT, UYTO

IOaHHOE Jla3epHOoOe m3nmejie OTHOCUTCA K IIT xJjaccy:

4 l¢]
W(t) = 8 x N IIx = 168 Ix < mum x 10 x W (t)
nny

207,2 Ix.

HpM SKCIIJIyaTaluunm YCTaHOBKU HeoOXOoOMMO MCKJIOYNTDb BO3IEVICTBUE

3epKaJIbHO OTPaxXeHHOT'O WBJIydYeHus, a OJasg sammMTe oT aubdy3HO
OTPaXeHHOTO MBJIy4YeHMS HeOOXOIMMO MCIIOJIb30BATH CPEeICTBa 3allMTH C
ONITUUECKOM IIJIOTHOCTBLI D >= 3,04, rme D = 1lg »rTa.
aaMOna aaMOna
Ipumep 5.

YCcTaHOBKA IJid CBaApKM CTEeKJIa.
XapaKTepMCTMKa YCTaHOBKM :

- IOJMHa BOJHHE M3aydeHuda aambma = 10600 HM;

- pexuM pPaboThl — HENPEPHIBHLI;

- MOIHOCTL M3AyueHus P = 30 BT;

- IOJIMTEJIbHOCTb OIHOM TEeXHOJIOTMYEeCKkOM omnepaumm t = 15 c;
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- IMaMeTp NSATHAa M3JIyYeHUs Ha [NOBEPXHOCTU obOpabaTeiBaeMOll IeTaliu

d =1 Mm.
I
MaxcuMaJIbHENM ypPOBeHb IOUODPY3HO OTPaXeHHOTO M3JIyUeHMS Ha I'paHule
3 -2

pabouer 30HE paBeH 1,2 x 10 BT x M

TpebyeTcsa ONpeleNuThb KJacC YyCTaHOBKU.

lIlpemesIbHO IOONYCTMMHM YyPOBEHB OOJYYEeHHOCTM IJIS M3JIydeHusd C
nnmuo¥ BoJiHEL 10600 HM IIpM OOHOKPATHOM BO3IOEMCTBMM Ha IJla3a UM KOXY

B TeueHme 15 ¢ B cooTBeTcTBMM C . 3.8.1 (Tabm. 3.7) paBeH
3 -2
E (t) 1,3 x 10 Br x m» , a TIpM XPOHUYECKOM BO3IOEMCTBUMU
nny
-2
corynacHo . 3.9 - 260 Bt x M .
CorsacHo Tabmnuue 4.1 Jjazep, BCTPOEHHBY B YCTAaHOBKY, OTHOCUTCH

k IT xJjaccy OIaCHOCTM:

-2
P(t) = 30 Br < mr x 10 x E (t) =

-2 3
= 3,14 x 10 x 1,3 x 10 = 40,8 BT.

CpaBHeHme OBJIYydeHHOCTHM Ha I'paHMLe paéoqeﬁ 30OHEI C npeneJyibHO

OOy CTUMEIM 3Ha4YeHueM ODJIYy4EeHHOCTH rnokaselBaeT, uro gubddbysHO
OTPaXeHHOEe M3JIydeHMEe He MNPencTaBJIfgeT OMNAaCHOCTM OJd IJla3 UM KOXU.
lpuMep 6.

YcTaHOBKA IJIsI CIEKTPOCKONUM.
XapakTepucTuKa yYyCTAHOBKMU:
- IJIMHA BOJIHHE M3JdydeHusa jgambma = 340 HM;

- IJIMTEJILHOCTB OJHOTO MMIyJdbca Tay = 10 c;
u

- YacToTa cjlegoeaHusa umnyiaecos F = 10 Tu;
n
- CcpenmHsas MomHOCTL P = 8 BT;
- OIUTEeJIbHOCTL onHOM onepaumum t = 10 c;
- KOJMUYECTBO olepaumuy 3a pabouuit meHb n = 250.
MaxkCHMaJIbHBEIM ypoBeHb Oubdy3HO OTPaXEHHOTO M3JIyUeHMS Ha I'PaHulle
-2
pabouey 3OHE Cco3ImaeT OOJIYyYeHHOCTH E =10 BT x M . CyTouHasa
max
CUT'MA 3 -2
noz3a npu BHNOJHeHMM 250 onepaumit paeHa H =25 x 10 Ix x M
HeobxomouMo omnpenesMThb KJIACC ONACHOCTM JIA3€PHOM YyCTAaHOBKU.
BHadeHue IIJIY sHepreTUYeCcKOM OOJIydEeHHOCTM 3a BpeMdA BHIIOJIHEHUA
OOHOM omepaumm corjlacHo Tabn. 3.1, nyHkram 3.2.2 w 3.3 pasBHO

-2
E = 800 BT x ™M , a IJjsa XPOHMYECKOT'O BOBIEWCTBUA, B
noy
-2
coorBeTcTBMM C 1. 3.3 - 80 Br x M . IlpemenbHas CyTOdHas nosa IOJdg
CUT'MA 4 3 -2
OOHOKPATHOI'O BO3IencTBMUA H (3 x 10 ) =8 x 10 IOx x M
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noy
Iia oIpenesyieHMsa KJjlacCa OIACHOCTM IIPOBepSAeM BHIIOJIHEHUE YCJIOBUM
Tabauuer 4.1.

-2 -2
P(t) = 8 Br < mm x 10 x B (t) = 3,14 x 10 x 800 = 25 BT.

YCcTaHOBKa OTHoOCUTCHA KO II kJjaccy.
CUTMA 4
CpaBHeHUe E u H (3 X 10 ) C MakKCUMaJbHOM
nny nny
CUT'MA
OBJIYyU4eHHOCTh E Ha TI'paHulle paboudey BOHB M CYTOUHOM mo3o¥ H
max
npu BHIOJHeHuM 250 omepaumyt NOKa3EBaeT, YTO OTPAXEHHOE MBJIIYUEHUE
IPM BHIIOJIHEHUM OHHOM Ollepaluy He IIpencTaBJjiseT ONacHOCTHM, OIOHakKoO
IpM BEHIIOJIHEHMM 3a paboumit m»eHb 3aljlaHupoBaHHExX 250 onepaumn
CUT'MA
cyTouHas pmosa H IpeBHIIAET MNPEeNejIbHO HOONYyCTMMOEe 3HaueHUue
CUTMA 4
H (3 x 10 ) B 31,2 paza.
noy
[Ipy »sKCOJyaTaluuM YCTAHOBKM HeOOXOOMMO MCKJIOUUTL BO3IOEMCTBUE
3epKaJIbHO OTPAaXEeHHOTO M3JIyUYeHMsa, a »OJsg 3alUTH oT onddby3HO
OTPaXeHHOTO WM3JIydyeHMs HeOoOXOIOMMO MCIOJIB30BAaTh CPEeICTBa 3allMTHE C
ONTUUECKOM IIJIOTHOCTBI D > 1,5 (D >= 1g 31,2).
nambna nambna
Ipumep 7.
[Iydyok JIa3€epHOTO M3JIydeHus C IapaMeTpaMy, IPpUBeIeHHEIMU B
npumepe 3, pacuupsaeTcs ONTUUECKON CUCTEeMOM’ o ouaMmeTpa
-2
d =2 x 10 M. [loTOok MBJIydYeHMI HAIpaBJIeH NepPlIeHOUKYJISPHO I1JIOCKOM
I
orbddy3HO oTpaxamumely I[IOBepxXHOCTM. Touka HaOJOIEHMS pacIoJjioXeHa Ha
OpsaMOM, MNPOXOOAlleld uepes LeHTp objiydaeMoM Mjomanky non yrjom TIOTA
= 60 rpam. PaccTosHME OT [NOBEPXHOCTM IO Toukyu HabmomeHus 1 = 0,5
M.
I
OnpenmenuTs W I0Jisa HabJwonaTesis.
nny
[lpaBuiia pacdera Y mouddy3HO OTPAXEHHOTO MBIIyYUEeHMS MBJIOKEHB B
nyHkTe 3.4.2.

c
L7 KOJIIMMMPOBAHHOT'O M3JIydeHMs 3HadeHue W (t) onpenejyieHO B
noy
-7
npuMepe 3 m cocrTaBjsgeT 6 x 10 Ix NIpy OOHOKPATHOM BO3HOEMCTBUM.
YDJI0BOM pasMep MCTOUHMKA OUODPYBMOHHOTO U3JIyUeHUs ajbda l¢]

OOCTATOUHOM CTEeNeHb TOUHOCTHU paccuuTeEIBA€TCHA II0 @opMyne:

d cos T3TA
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-3
B HameMm cJjyuae ajbda = 3,5 x 10 pazn.
npen
[lonpaBOUHEN ko2bduLUMeHT B npm IOauUTeJbHOCTM ob6JjaydeHus 1,5 x
-7
x 10 c corjyacHo Tabsmuue 3.5 (puc. 3.6) paBeH:

3 2
B =28,2 x 10 x anpda + 1 = 4,28.

3HadyeHue npenesibHO ﬂOHyCTMMOIZ SHEepIum B TOUKE Ha@J‘IIOﬂeHMFI
I -6
cocraByadgeT W =B x W = 2,6 x 10 Ix .
nny nny

[12.2. OcobenHocTu omnpemejieHusa IIIIY Jjla3epHOTO MBJIYUYEHUS BUIOMMOTO
n OamxHero VK 1ImanasoHOB CIEeKTpa I[IPU MCIOJb30BaHUM OITUUECKUX
CpeICTB HaOJOOeHUSA

[12.2.1. KonauMMuMpOBaHHOE JialepHOe MuIJIydeHUe

Ecnmv nia HaOJOIEHMS MCTOUHMKA JIa3€PHOTO MIJIYUYEeHMUS MCIHOJb3YITCH
ONTHUYUECKMe NpUOOPEH (buHOKIIM, TEeJIECKONH UM T.I.), SHepreTuyeckas
DKCIOB3ULUS UIM OOJYUeHHOCTHb CeTUaTKM TJlal3a MOXeT CYHIEeCTBEeHHO
BO3pacTaTh. Hambojee HaOeXHBM METOIOM OLEHKM M3MeHEeHUS CTeleHU
ONIACHOCTM M3JIyUeHUs SABJISETCS COINOCTAaBJIEHME Pe3yJIbTaTOB MBMEpPEeHUs
DHEPTUM MM MOWHOCTM, IPOXOondllel uYepe3s OIPaHMUMBANIYD alepTypy
ouaMeTpoM 7 MM, IIPM HENOCPEeICTBEHHOM HaOJIOOeHUM M HPpY HADOJOIEHUM C
VICIIOJIb 30BaHUEM OIITUYECKOTO npudopa. B IoCcJIeOHEM criyyae
OoTrpaHMUMBAaLIag alepTypa pacloJjlaraeTcs BOIM3M OKyJdpa B IJIOCKOCTH,
COOTBETCTBYWIEN IIOJIOKEHMIO POTOBMUB IJiasa. OTHOIWEHME pe3yJibTaTOB
M3MEPEHMUM IaeT IIONPAaBOUYHEINM KO3QQUUMEHT OJId KOPPeKUMM [IpenelibHO
IOOIY C TUMBIX YPOBHEMN U3JTyUYeHus, yCTaHaBJIMBAaEMBIX HaCTOAWUM
OOKYMEHTOM.

TeopeTuyeckue OLIEHKM, KakK IIpaBuiio, ABJIAITCS NPUOJIVMXEHHBEIMM . B
pPeKoOMeHIauusax [0 [IPMMEHEHUIO TaKUX OLIEHOK 31Iechb u nainee
paccMmaTpuBaeTcsa HaumboJjiee PaCHPOCTPAaHEeHHB THUII OMNTUYECKMX CPpeInCcTB
HabJIOeHMsA, Yy KOTOPHX IOMaMEeTP BHEXOIHOTO 3padka MeHblle MM paBeH

-3
7 x 10 M (TeopeTuyecKum ouaMeTp 3paduka riasa), a rnorepu
U3ITyUYEeHUd, CBS3aHHBIE C IMOIJIOUWEHMEM M OTpaXeHMeM Ha I[IOBEPXHOCTAX
ONTUYECKUX DJIEMEHTOB M T.I., IpeHeOpexXuMO MaJlbl.

[IpuMeHeHMEe OITUUYECKOTO cpencrTBa HabOJIIeHss C YBEJIUUEHUEM
(kpaTHOCTBI0) k C nDo3MuUMM ©Oe30IaCHOCTM SKBMBAJIEHTHO YBEJMUYEHMIO
IraMeTpa OI'paHMUMBALIEN alepType B k pas.

TaxuM oOpaszoM, IJid ONpeleJjieHMs IIpelesibHO IONYyCTMMBEIX YPOBHEMN
SHEePpIMM MBJIYyUYEeHMS IIPM OIPSMOM HAOJOOEHUM KOJIJIMMUPOBAHHEIX IIYUKOB C

[IOMOIIBID OINTUMYUECKMX NpuOOPOB ClledyeT HOPMMPOBATBH DBSHEPIUO VLIV
MOIHOCTBb M3JIy4eHMsa, [Opoleluero dYepes OI'PaHUUMBARIYD alepTypy
-3
nuameTpoM k x 7 x 10 M, PaCHOJIOKEHHYID B IIJJOCKOCTM BXOIOHOI'O
omn omn
3padka npubopa. 3BHaueHumsa W nu P He IOOJIXHEl IIpeBHIATbL W
nnoy nnoy nnoy
u P , oInpenernseMex nyHkTammu 3.4 m 3.5.
nny
Ipumep 8.

CrpaHuua 50 u3 71



"CaHuTapHble HOpMbl M MpaBuWsia YCTPONCTBA U 3KCTyaTaumm fa3epoB”
(yTB. MNaBHbIM FrOCY AapCTBEHHbIM CaHUTapHbIM Bpadom CCCP 31.0...

Insa cosznmaHusa onTudeckux 30PexToB HNpM NPOBENEHUM MYy3BIKAJBHOIO
Oy MCIIOJIb3YyEeTCS HEIPEPLIBHBIM T'eJIUM-HEeOHOBHN jasep, UBJIydeHUe
KOTOPOI'O IPM CKAHMPOBAHUU MOXeT oKaszsaThbCsa HalpaBJIEHHBIM B
3PUTENIbHEM 3aJi. OnpenenuTb NPpelesyibHO NONYyCTUMMYK MOIWHOCTL Jlalepa C
ydyeToM TOT'O, YTO OTIEJIbHEE 3pUTeu, 3aHUMawye  PsSOb oanbile
cembpMOTO, MOTYT IOJIb30BATbLCSA TeaTpPaJIbHEIMYM OMHOKJIIAMM C KPATHOCTHIO k

(1) -2
= 2,5. [Iuamerp nyuka B IJockocTu 1-170 psanma d =5 x 10 M,
ui
(2) -2
Ha ypoBHe 7-r0 psaza d = 6 x 10 M. CKOPOCTE CKaHMPOBAHUA B
ot
-1
IJIOCKOCTM 1-TOo pama vo= 2 M X C , B JIOCKOCTM /-TO pfana
1
-1
v =3 M X C . PacnpenesieHne MHTEHCUMBHOCTM UBJIYUYEHU:S B
2
IIONIEPEYHOM CEeUEeHMM JIaBepPHOTO Iydka OJIM3KO K OINHOPOIHOMY.
Bpems oOnyuYeHUSH rias COOTBETCTBYyET BpPEeMeHU IPOXOXIEHMS
JlaBepHOT0 NydyKa uYepes OI'PaHMUMBAIYID alepTypy .
IOnsa 3pureser l-To papa:
(1) -3
d + 7 x 10
(1) I -2
t = - = 2,85 x 10 c.
v
1
Insa 3puTesie 7-T0 pana:
(2) -3
d + k x 7 x 10
(2) i -2
t Sl e L LR T E = 2,23 x 10 c.
v
2
CoOTBETCTBYyIME SBHAUSHUS IpenejbHO IOy C TUMEIX napaMeTpoB

M3JIyUYeHMsa C IOJMHOM BOJIHEL 633 HM onpemendwnTcs no Tabiauue 3.3 C
yyeToM KO3QIMIMEeHTaA IMIMEeHMUYEeCKOI'O 3alaca, 3aldaHHOTO NyHkKToMm 3.11.

(1)
W
(1) noy -5
P = -—— = 3,9 x 10 BT;
nny (1)
t
(2)
W
(2) noy -5
P = -—-——— = 4,3 x 10 BT
nny (2)
t
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(1)
BHauyeHue P onpenesseT IpeneJibHYo MOIIHOCTb UBJIyUYEeHUs,
nny
-3
npoumenmero uyepes anepTrypy amamerpoM 7 x 10 M. [losTHag MOIHOCTB
Jazepa IpM 3TOM COCTAaBJISAET:
(1)
d
(1) (1) n IIEJILTA -3
P =P (———————- ) =2 x 10 BT
ooy -3
7 x 10

AHAJIOTMUYHO OJIAg BPVITeHeVI 7—I‘O p;ma, IIOJIE3YIMXCHA TeanaHbeIMV[
OMHOKIIAMM (OTpaHMuMBamlas aleprypa yBeJuueHa B 2,5 pasa):

(2)
d + d -2 -2
(2) I bx pmenbTa 6 x 10 + 2,5 x 10
t = e —— = e —— =
oenbTa v 3
2
-2
= 2,83 x 10 (oF
(2) -5
P = 3,9 =10 BT;
noy
(2)
d
(2) (2) I 2 -4
P = P (——————————— ) =4,7 x 10 BT
ooy -3
k x 7 x 10

Taxum o6pa30M, MCIIOJIb30OBaAHME TeaTpaJIbHOTI'O OMHOKJIA CYULEeCTBEHHO

[IOBHIIAET OIIACHOCTb IOBPEeXIOEHMA riaas. MomHOCTBL Jlazepa Opu
-4
PaCCMOTPEHHEIX YCJIOBMAX He IOoJiXHa nNpesBbmaTb 4,7 x 10 Br.
Ipumep 9.

ONTMK HPOBOIUT KNCTUPOBKY BEIXOOHOT'O 13epKajla Telui-KaIMMeBOI'O
jlaszepa, padoTammero B HENPEPHBHOM pexXuMe, MCIOJb3YysS OUONTPUMHYIO

TpyOKYy C KpaTHOCTbI k > 1. [JJnMHa BOJIHE M3JydeHMsa JjaMbia = 441 HM.

MOmWHOCTL T'EeHepUPyeMOoI'o M3JIyUeHMS, BOB3HMKAKIEI'O B IIEePBOM CTaIuu
-3

IOCTUPOBKMU, - mo 1,5 x 10 BT. InameTp nyyka MIJIy4deHUs He

npeBnimaeT 3 MM.

OnpenenuTb NPONyCKaHMue 3alUTHOTO ceBeTOobOMILTPA T,
yCTaHaBIMBAEMOT'O Iepen OUONTPUMHOM TpyOKOM s obecrneueHus
OesonacHOM paboOTH.

IOIMTENBbHOCTE BO3IEMCTBMA Ha IJlas3a [OIpUMeM paBHOUI BpPEMeHU
peaxkuusa ummraHma: t = 0,25 c.
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3HauyeHMe IpenesibHO OOINYyCTMMOM MOWHOCTM M3JIyUYeHMsa C IOJIMHOM
BOJIHEL 441 HM HOpu OpsAMOM OOJIyUEeHMM IJlas M OTPaHMUMBALIEN alepType
-3
ouameTrpom 7 x 10 M omnpeznenseTrcs no Tabdmg. 3.3 (puc. 3.4) ¢
OOMIOJIHUTEJIbHEIM  KO2QOMLUMEeHTOM 3alaca IJjid XPOHUUECKOTO BO3OEMCTBUA
B COOTBEeTCTBUM C II. 3.5.

B paccMaTpumBaeMOM CJlydae IMaMeTp NydKa M3JIyYeHUsa CYHLEeCTBEHHO
MeHblle IMaMeTpa OrpPaHUYMBAKIEN aNepTypsl Ha BXOIEe OMONTPUMHOM

-3
TpyOkM, paBHOTO k x 7 x 10 M. Ha BHXOOEe ONTUYECKOM CHCTEME
TPyOKM ovaMeTp nydKa yMeHbpllaeTCAa o BEJIMYUHEL, paBHOUI
~d / k, dYTO Takxe CyWEeCTBEHHO MEHbIle TEOPEeTUUECKOTO IMaMeTpa
I
-3
3pauka (7 x 10 M) . Taxmum obpas3oM, OpakTUUECKM BCe U3JIydYeHUe
jlazepa [OIPOXOIOUT dYepes3 3padok IJlasa, a IPMBEINEeHHOE BHIIE 3HadeHUe
P ompegzesigseT NpenejibHO HOONYyCTMMOE 3HadeHMe oOmel MOWLHOCTHU
nny
naJydYeHusa P', Opomenmero 3aulMTHHEM cBeTodunbTp: P' = P .

nny
AHAJIOTUYHHYN pe3yJibTaT Ol OB I[OJIydeH M IOJd cjydas IpsaMOoTo
obny4d4eHMrsa IrJjas 0e3 MCHOJIb30BaHMUSA ONTUUECKOTO CcpencTBa HabOJoOIOeHUd,
Tak kKakK WM 3OecCb IOuaMeTp nydka d MeHblle TeOpeTHUUYeCKOoT'o pasMmepa

I
3padka.

VIHEIMM CJIOBaMM, MCIIOJIb30BaHME IOMONTPUNMHOM TPyOKM He IHNPUBEJIO K
YBEJIMUYEHMI0 OIIaCHOCTM IJjid IJias.

[locyenHMM BHBOI WMJIJIOCTPUPYET oOllee NPaBUIJIO, COIJIACHO KOTOPOMY
IIpMMEeHEHMEe OITUMUYeCKUX MHCTPYMEHTOB IJig HaOJnIeHUS KOJIJIMMMPOBAaHHBIX
JlasepHBIX [IYyYKOB IMaMeTpoM, MeHbIIMM IMaMeTpa 3padka IJlasa, He

[IOBHIIAET CTEINEeHM OINaCHOCTM IOBPEXIEHMUS CETUATKH.

BosBpamasach K peleHmo IOCTaBJIEHHOMN 3amauu, onpenesnMm
MUHMMAJIbLHO OONYyCTUMYI BEJMUMHY [NPONYCKaHMS 3allMTHOTO oGuiabTpa T njada
MUBJIYUYEeHMSI C IOJIMHOM BOJIHE 441 HM.

T <= ——= = ———-—- =6,3 x 10 .

[12.2.2. PaccesHHoOe miu OndDPy3HO OTPaAXEeHHOE MBIIYUEHUE

Eciu mcTouHMKOM N3JIydeHnd aBJjideTcd HpOTH)KeHHBIﬁI O6"beKT,
VICIIOJIB30OBAHUE OJIAg Ha6HIOHeHV[H OIITNYUECKUX HpVIGOpOB He INIpuMBOIMUT K
3aMETHEIM M3MEHEeHMUSIM BHEePpTeTUUYeCKOM BKCIOO3ULUUM WM OOJIYUYeHHOCTU
ceTyaTkM TIJla3a (3ODecb, KakK M paHee, pacCMaTpMBAKTCHa OITHUUYECKUE
OpuOOPL, Yy KOTOPHX IOMAMETP BHIXOOHOI'O 3pauka MEHbIIe TEeOPeTUUYeCKOIO
ovaMeTpa 3padka IJlal3a, a [NOTEePM MUIJIYUeHUsS NpeHeOpeXyMo MaJjikl) . 2TO
0DYyCJIOBJIEHO TeM, 4yTO yBEeJIMUeHMe SHEepIuM WUIJIYyJYeHUd, npoumenmero

2

yepes 3padok 1mjaza, B k pasz (k >> 1 - yBeJlMueHMe MM KPATHOCTH
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npudopa) CONIPOBOXIOAETCHA YBeJIMUEeHNEM nJjiomanm n300paxeHmsa Ha
ceTyaTKe B TaKOe Xe UYMCJIO pal3. YKasz3aHHOe NpaBMJIO IIPMMEHMUMO, €CJu
BUIMMEI yIJIOBOM pas3Mep uajydaolero obwekTa ajbda 6O6e3 ONTUUYEeCKUX
-3
cpencTtB HabjgoOeHMs IpeBHmaeT ajibba =2 x 10 pan., a k x
npen
-3
anbba >> 2 x 10 pan.

[Ipu oueHke M3MeHeHuN IIOY nmsa rjaas, CBSABAHHEIX C MCIOJIb30BaHMEM
ONTUYECKUX NPpUOOPOB, HeOOXOOMMO NPMHMMATL BO BHMMaHMe HabjomaeMoe
yBeJIMYeHMe BUIMMOTO YIJIOBOT'O pa3Mepa MCTOUHMKA MBJIYyUEeHMs, KOoTopoe

on
cocrTaBysgeT anbbda = k x anbda.

dopmyJia, omnpenmesydomas I[IONPaBOUHHBM kosxbdmumenT B B nn. 3.4.2, C
y4eToOM BO3MOXHOCTM MCIIOJIb30BAHMUSA OITUUYECKOT'O CpelcTBa HaOJOIeHUS
IepenuumeTcs B BUIOE:

2
B =B (k x ansoda) + 1 (k x anbda > anwbda )
1 npen

B =1 (k x anvda <= anbda ) .
npen

Ipumep 10.
[Ipy NPOBEIEHUM XUPYPTMUECKOM oIepaluy MCHIOJIb3yeTCs JIa3epPHHM
CKaJIbIleJIb Ha OCHOBE apTOHOBOTO Jla3epa M OIEPALMOHHBIM MUKPOCKOI C

yBenudeHreMm k = 100. MomHOCTB OTPaXeHHOTO OT TKaHeM U nolajammero
Ha BXOIHOM 3pPadokK MMKPOCKOIa majaydenHus P = 0,1 Br. JaMHa BOJIHH
nanydeHusa - 514 M. JJuamMeTp COOKYCHMPOBAHHOT'O IIyukKa Ha OIepalMXOHHOM
-4
none: d = 10 M. [JIMTeJbHOCTBb HENPEPHBHOM paboTEl C JIa3EePHBEIM
I

uznyueHumeM t = 120 c.

OnpenenuTb MNPONyCKaHMUE T 3alUTHOT O ceeTodbmIbTPA,

obecrneuupanmero HeszonacHywon paboTy xupypra.
IIo Tabmn. 3.4 (puc. 3.5) Cc ydeToM MONPaBOYHOTO Ko3bdmuMeHTa O

XPOHNYUECKOT'O BO3IOEMCTBUSI (m. 3.5) HaMmemM MOpeneyibHO HOMNYCTUMYIO
MOWHOCTL NPAMOTO O6JIyUueHMS IJla3 KOJIJIMMMPOBAHHEIM [IOTOKOM M3JIYyUYeHMUS
-6
Cc ninmuHOWM BOJIHEL 514 HM: P =1,2 x 10 Br.
noy
300paxeHMne ONepalMOHHOI'O NOJia HabjowmaeTcsa B 2 MMKPOCKOIE Ha
-2
PAaCCTOSHMM Hauaydmero BumeHus - 25 x 10 M. Taxum obpasom,
on
BUIMMEI yIJIOBOM pa3Mep MCTOUHMKA M3JIydeHMUA ajbda cCoCTaBJIgEeT:
k x d
on I -2
ansba = ————————- =4 x 10 pan.
-2
25 x 10
[IonpaBOUYHEN KO2bOULIMEHT B " 3HaUeHMe P (m. 3.4.2)
noy
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onpemenseTcsa no Tabia. 3.5:

3 omn 2

B =10 (anmeda ) +

bis -6

x P = 3,1 x 10
ooy

P
ooy

Il
o

TakuM oBpas3oM, [IpolyCcKaHMe 3alMTHOIO (QuIbTpa Ha
514 HM He IOJIXHO IPEeBHIATH :

OJIMHE BOJIHEL

[12.3. [IpenejbHO IONYyCTHMEE SHepreTudYecKue IIapaMeTpH HEeKOTOPHX
TUIIOB JIa3€pPOB IIPU XPOHMUECKOM BO3IENCTBUMU

[lpenejyibHO IOMNYCTYUMHE 3HAUEHUS HOPMUPYEMEIX SHEepTreTuYeCKUX
napaMeTpoOB M3JIYyUEeHMs Jla3epOoB IIPM XPOHMUECKOM BO3IEMCTBMUM Ha IJlasa
¥ KOXy npuBeneHsl B Tabiauue 2I1.1.

Tabnmua 2I1.1

MPEOENBHO AOMYCTUMbBIE SHEPTETUYECKWE TMAPAMETPbI
N3NYYEHNA HEKOTOPbLIX JIASEPOB MNMPU XPOHNYECKOM BO3OENCTBUU

Twrer Inuua Jmmrens- |Yac— BozmericTBre Ha IJia3a Bo3mericTBME Ha KOXY
J1a3€pP OB | BOJIHEL HOCTbBb TOTAa T
U3Jlyde— [OOMHOU— |CJle— |OJmMTesib— |HOpMUpye-— oy OJIMTEeJIb— | HOPMUPY e~ oy
HYSA HOTO ¥MM- [IOBa-|HOCTbH MBIV Tapa- HOCTb MBI Napa-
naMboa, |mysbca HUSA obnyuye- |MeTp obnyuye— |MeTp
HM Tay , C |vmMIOoy-|HMA t, cC Hua t, C
n JIbCOB
Fy,
"
T
) ) I
1 2 3 4 5 ) 6 ) 7 8 | 9 I| 10 |
Teepno- -8 -8 -2 -8 I I -2
TesibHEe | 347 10 onuH. 10 H 4,4 IIx x M 10 H 4,4 'xk x M
Jia 3epHl nmy (M <= 180) oy (M <= 180)
Ha KpuU-—
cTamiax -8 c -2 c -2
n crex—| -"- 10 50 10 E (t) 10 Br x M 10 E (t) 10 BT x M
Jax, nmoy 3 noy 3
aK TVIBV— (M <=4 x 10 (M <=4 x 10 )
POBaH-—
HEIX MO-— -10 -10 -9 -10 =2
HaM 520 - 10 onuH. 10 W 8 x 10 Ibx 10 H 7 Ox x M
Cr, Ti, [535 nmy noy
Nd, Ho,
Er, Yb, -10 2 c -8 c -2
Dy; =" 10 10 0,25 W (t) 6,8 x 10 IDx 10 E (t) 22 BT x M
l-au nny nmoy
2-5
TapMo - -10 3 c =7 c -2
HUKM ="- 10 10 0,25 W (t) 3,3 x 10 Ihx 10 E (t) 70 BT x M
noy noy
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-10 4 c -6 c -2
="- 10 10 0,25 W (t) 1,5 x 10 Ik 10 E (t) 160 BT x M
nnoy nny
-8 -8 -9 -8 -2
- 10 ommH. (10 W 8 x 10 Ihx 10 H (ray ) |18 Ik x M
nmy nny u
-8 2 c -8 c -2
="- 10 10 0,25 W (t) 6,8 x 10 Ik 10 E (t) 57 BT x M
nmy noy
-4 -4 -8 -4 -2
520 - 5 x 10 onmu. |5 x 10 W 3,7 x 10 Ik 5 x 10 H 150 x x ™
535 nmy noy
-4 2 c =7 c -2
-"- 5 x 10 10 0,25 W (t) 1,1 x 10 Ik 10 E (t) 160 BT x M
nnoy nny
-6 -2
-"- HEeIp . - 0,25 W 2,4 x 10 IIx 10 E 160 BT x M
nny nny
-8 -8 -8 -8 -2
694 2 x 10 onuH. 2 x 10 W 1,6 x 10 IDx 2 x 10 H 20 Ix x M
nny nny
-8 c -8 c -2
="- 2 x 10 25 0,25 W (t) 5,3 x 10 Ik 10 E (t) 31,6 BT x M
nny noy
-4 -4 -8 -4 -2
=" 5 x 10 oovH. |5 x 10 w 7,5 x 10 Ibx 5 x 10 E 150 BT x ™M
nnoy nny
-8 -8 -8 -8 -2
750 - 10 omnmH. (10 w 4 x 10 Ibx 10 H 18 Ik x M
900 nmy nmy
-8 2 c =7 c -2
-"- 10 10 10 P (t) 4 x 10 BT 10 E (t) 57 Br x M
nmy noy
-6 -6 -8 -6 -2
-"- 5 x 10 ommH. 5 x 10 W 4 x 10 Ibx 5 x 10 H 61 Ix X M
nny nny
-6 c =7 c -2
=" 5 x 10 25 10 P (t) 1,6 x 10 BT 10 E (t) 96 BT X M
nmy nny
-10 -10 -8 -10 -2
1040 - (10 onuH. [10 W 2,2 x 10 Ik 10 H 20 IIx x M
1070 nnoy noy
-10 2 c =7 c -2
" 10 10 10 P (t) 2,2 x 10 Br 10 E (t) 63 BT x M
nmy noy
-10 3 c -6 c -2
1040 - (10 10 10 P (t) 10 BT 10 E (t) 200 Br x M
1070 nny noy
-10 4 c -6 c -2
-"- 10 10 10 P (t) 4,7 x 10 Br 10 E (t) 320 BT x M
nnoy nny
-8 -8 =7 -8 -2
="- 10 onuH. 10 W 10 IS 10 H 50 Ix x M
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1340
1370

1540
1640

1540
1640

2060
2180

2700
3000

Herp .

2,5 x

10

2 x 10

10

OINVIH .

10

OnMH .

OOVH .

25

OOVH .

OOVH .

OOVH .

25

OOVH .

25

OOVH .

25

OOVH .

10

5 x 10

10

10

10

5 x 10

10

10

10

10

5 x 10

10

2,5 x
-4
10

10

2 x 10

noy

4,7 x

Br x M

870

870

Br x M

Ix

10

5 x 10

10

10

10

5 x 10

10

10

10

10

5 x 10

10

2,5 x
-4
10

10

2 x 10

noy

160 BT x ™

440 Ix X M

320 BT x M

320 BT x M

50 Ik x M

440 Ix x M

160 BT x M

870 IIx x M

870 Ik X M

630 BT x M

150 BT x M

14 IIx x M
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Jlazepsl
Ha LEeH-
Tpax
OKPaCKM
Ha OC-—
HOBE
Kpuc-—
TaJJIOB

Jlazeper
Ha op-
TaHU—
4e CKMX
Kpacu-
TEJIAX

800 -
900

381 -
500

501 -
600

-10
10

-10
10

OOVH .

10

OOVH .

50

OINVIH .

10

OnMH .

50

OOVH .

10

OOVH .

50

OOVH .

10

OOVH .

10

OOVH .

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

2,5 x 10 BT

6,8 x 10 Ix

-9
8 x 10 Ix

-8
6,8 x 10 Ix

10

10

10

10

10

10

10

10

10

10

10

10

10

10

-10
10

320 BT x M

50 Ix x M

160 BT x ™
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T'azoBEE
Jia 3epbl
Ha ArkF,
KrCl,

601 -
750

193,
223

Hermp .

-10
10

-10
10

OOVH .

10

OOVH .

25

OOVH .

10

OOVH .

10

OnMH .

OOVH .

10

OOVH .

25

OOVH .

10

5 x 10

10

5 x 10

nny

10

10

5 x 10

10

10

-10

10

10

10

10

5 x 10

10

10

10

10

nny

18 Ik x M

57 Br x M

96 BT x M

-2

160 BT x M

7 IOIx X M

22 IIx X M

18 Ik x M

57 Br x M

61 Ix x M

96 BT X M

57 Br x M

61 IIx X M

96 BT x M
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N2,
XeF,
He-Cd,
Ar ma-
pax Cu,
He-Ne,
Kr, Co,
Co2

348,
353

488 +
514

510,
578

634,
647

1150

3390,
4500 -
5700,
10600

5 x 10

Herp .

Herp .

Herp .

Hemnp .

Herp .

Herp .

10

OOVH .

10

10

OOVH .

10

OOVH .

10

10

OIVIH .

10

10

10

10

3 x 10

10

10

5 x 10

10

10

10

10

10

10

6,6 IIx X M
(M <= 120)

-2
21 BT x M
(M <= 3800)

-6
2,4 x 10 Ix

4,8 x 10 Ibx

3,4 x 10 BT

320

10

10

3 x 10

10

10

5 x 10

10

10

10

10

10

10

10

10

10

10

10

nny

nny

nny

nny

10,4 BT x M
(M <= 7700)

-2

33 Br x M 4
(M <= 2,4 x 10 )

-2
6,6 IIx X M
(M <= 120)
-2
21 BT x M
(M <= 3800)
-2
160 BT x M

-2
160 BT x M

160 BT x ™

160 BT x M

320 BT x M

320 BT x ™

32 IIx X M

-2
100 BT x M

-2
320 BT x M
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Togty—
IpoBO O~
HMKOBBIE
Jla 3epEH
c
BIIEKT —
POHHOM
HaKad-—
KO

Ha oC-—
HOBe
InS,
LnO,
LnSe,
cds,
Cds (x)
Se (1-x)

340 -
360

450 -
470

520 -
600

10

OINVIH .

10

OOVH .

10

OOVH .

10

OOVH .

10

OnMH .

10

OOVH .

10

OOVH .

10

OnMH .

10

10

10

10

10

10

25 BT x M
4
(M <= 3,2 x 10 )

8 x 10 T

-7
3,3 x 10 I

10

10

10

10

10

10

10

25 BT x M
4
M <= 3,2 x 10 )

160 BT x ™
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Moty — 650 - 5 x 10 ommH. 5 x 10 W 1,6 x 10 IIx 5 x 10 H 24 Ix X M
nposon-|750 Iy noy
HUKOBBIE
VIHXEK — -8 2 c =7 c =2
LMOHHBE | —"— 5 x 10 10 0,25 W (t) 1,4 x 10 Ibx 10 E (t) 76 Br x M
Jia 3€pPEl nnoy nmy
Ha oc-
HOBe -8 4 c -6 c -2
AlGaAs, | -"- 5 x 10 10 0,25 W (t) 3 x 10 Ibx 10 E (t) 160 BT x M
GaAs, nmoy oy
InGa-
AsP, -6 -2
PbTe, ="- Hemnp . - 0,25 W 4,8 x 10 Ik 10 E 160 BT x M
SnPbTe nmoy nmy
-8 -8 -8 -8 -2
751 - 5 x 10 ommH. 5 x 10 w 4 x 10 Ibx 5 x 10 H 24 x x M
900 nmy nmy
-8 2 c =7 c -2
-"- 5 x 10 10 10 P (t) 4 x 10 BT 10 E (t) 76 BT x M
nny ooy
-8 4 c -6 c -2
- 5 x 10 10 10 P (t) 8,6 x 10 BT 10 E (t) 160 Br x M
noy nmy
-5 -2
="- Hemnp . - 10 P 1,4 x 10 Br 10 E 160 BT x M
nmy nny
-8 -8 -7 -8 -2
1300 - [5 x 10 onuH. |5 x 10 W 10 Ix 5 x 10 H 70 Ik X M
1400 nnoy noy
-8 2 c -6 c -2
-"- 5 x 10 10 10 P (t) 10 BT 10 E (t) 220 BT x M
nmy noy
-8 4 c -5 c -2
1300 - |5 x 10 10 10 P (t) 2,2 x 10 BT 10 E (t) 300 BT x M
1400 nny noy
-5 -2
-"- HEeIp . - 10 P 3,4 x 10 Br 10 E 300 BT x M
nny ooy
-8 -8 -2 -8 -2
1401 - [5 x 10 omuH. |5 x 10 H 140 IIx x ™ 5 x 10 H 140 Ik x M
1550 nmy noy
-8 2 c -2 c -2
="- 5 x 10 10 10 E (t) 440 BT x M 10 E (t) 440 BT x M
nmy nny
-8 4 c -2 c -2
="- 5 x 10 10 10 E (t) 630 BT x ™M 10 E (t) 630 BT x M
nnoy nny
-2 -2
-"- HEerp . - 10 E (t) 630 BT x M 10 E (t) 630 BT X M
noy noy
-6 -6 -2 -6 -2
4000 - [5 x 10 oovH. |5 x 10 H 44 TIx x M 5 x 10 H 44 TIx X M
6450, nmy nmy
64 -
4,6 x -6 3 c -2 c -2
3 5 x 10 10 10 E (t) 320 BT x M 10 E (t) 320 BT x M
10 ooy noy

CrpaHuua 62 us 71



"CaHuTapHble HOpMbl M MpaBuWsia YCTPONCTBA U 3KCTyaTaumm fa3epoB”

(yTB. MNaBHbIM FrOCY AapCTBEHHbIM CaHUTapHbIM Bpadom CCCP 31.0...

-8 -8 =7
Xuvmue- 1315 10 omnmH. (10 w 10 Iox
CcKMe ooy
n dporo-
IOMCCO— -4 -4 =7
LMOHHEBE | —"- 10 onmH. |10 W 1,6 x 10 Ibx
Jia 3€PEl nmy
Ha CF3,
HF, DF -2
2700, 1 oomH. | 1 H 1000 Ix x M
3500 oy
-2
-"- 10 onuH. |10 E 320 BT x M
noy

10

noy

noy

nny

nmy

50 Ix x M

-2
320 BT x M

-2
1000 IOIx x M

-2
320 BT x M

IpyMeuaHrsa K Tabmumue 2I1.1.

I KOJIJIMMMPOBAHHEIX IIYYKOB M3JIyueHMs B Imanas3oHe 380 < jaubnoa
<= 1400 HM, OpPenCcTaBJIAOIMX HaMOOJbIIY OIACHOCTbL IJIS CETUATKM IJiasz,
IpenejlbHO IOIYyCTMMEE IapaMeTPpH 3alaloTcsa B TEepMMHAX SHEPIMM U
MOIWHOCTY MUBJIy4eHMs, [POXONANEr0o uYepe3 OTPaHMUYMBALLYD alepTypy

-3
nmamerpoMm 7 x 10 M. B ocTajsbHBIX ClydYasax — BO3OEMCTBME Ha Ivlasza
KOJIJIMMMP OBa HHOT'O I paccesHHOT'O VI 3JIy Ue Hus B CIIeKTpaJlbHbX
IouanasoHax I, III, BOBIEMCTBME Ha KOXYy M3JIydEeHMs B CIEKTPaJibHBIX
omamnasoHax 1, 1T, ITIT - npuBeOeHH 3HAUEHMA [PenesibHO IOIIY CTUMEIX
DHEPTe TUUECKMX BKCIO3MIM U OOJIydeHHOC TeM.

,I[J'II/IT@J'H:HOCTI: oGnyquMq Jias N3JIydYe HueM B IOVMOI'O Ioraria30oHa
BEIOpaHa pPaBHOM BpeMeHM peakuym Mmuranus (~ 0,25 c). IJmMTesnbHOCTHb
obnyuyenusa 1uias YO um VK MBIyUYeHMEM U OJIMTEJIbBHOCTHL OOJIydeHMS OOHOI'O
M TOTO Xe YydacTka KOXM NpumHaTa paBHOM 10 ¢ (cM. mnpmmep 1 B 1.
m2.1).

Insa jasepos, pabo Tanoumx c 00 JIb oM YacTOTOM CJlelOBaHUA
VIMITYJIb COB UBJIYYEHUS MIJIM B PEXMME MOIYJIALMM MOWHOCTM, IPMBOOATCSA
3HauveHMsa I[IJIY cpenHey¥ 3a BpeMd BO3IEMCTBMS OOJIyYeHHOCTM TKaHeM

c

E (t) (orpaHMuMBapmas anepTypa mMeeT mmaMeTp 1,1 Mwm) VI
noy
e
CpeIHEe)M MOWNHOCTM M3JIydeHus P (t) MM SHeprMM CEePUM MMIIYJIbCOB
nny
c
uanyyeHmusa W (t) (orpaHMuMBamm@s aleprypa MMeeT IMaMeTp / MM) .
nny

[Ipy o5TOM HapaMeTp KCHM, XapaKTepusyluui HeCcTabWIbHOCTE 3DHEPIUMU
VMMIYJIbCOB B cepuMu (cM. . 3.4.3), NPUHAT paBHEM 1.

[Ipy BO3IEVCTBMM Ha Ivla3a M KOXy M3JIyUeHMs Jlas3epoB YO nmamnaszoHa
crnexTtpa (180 - 380 HM) [OONONHMTEJIELHO HOPMMPYyeTCHa MNpenesbHas
cyTouHas mosa (cMm. 1. 3.2.2). B oTuX ciydasx, HapsaOy C I[IpeneJibHEMU
SHEPpreTUUeCK/MM [apaMeTpaMs MU3JIydeHMHd, B Tabnule NIPUBOOATCA
3HA4YEeHMsA MaKCMMaJIbHO HOIIYCTMMOI'O KOJIMYECTBa OOJIyUeHMM OTIeJIbHBEMU
VMIIyJIbCaM B TedueHue pabouero mHa - M (cM. npmvep 1 B m. [12.1).
Ecnm desoBek MNOOBEPraeTCs BO3OEMCTBMIO CEPMIM MMIIYJIbCOB, 3HadeHre M
PAaBHO MNPOM3BEIEHMIO UMCJla MMIYJIBCOB B cepym N Ha ofmee KOJMUECTBO
oBJIyUYe HUM .

Jlcrionp3yemMoe B Tabnule COKpalle Hue "omH." COOTBETCTBYET
pexrmvawm, npn KOTOPEBELX BOSHeﬁCTBVIe Ha TJjiasa )Z8 KOXy O THOeJIb HEIX
VIMITYJIb COB CUMTAeTCd He3aBUCUMEIM (cM. . 3.4.3 m 3.8.2).

MpunoxeHne 3

Tabnuvua 3.1
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TEXHWHECKUE XAPAKTEPUCTUKU
OCHOBHbIX PABO4YMX CPEACTB U3MEPEHNN, MPUMEHAEMbIX
NP1 JOSNMETPUYECKOM KOHTPOIJIE

Tun Pabouas XapakTepUCTUKM B PeXVMe MU3MEePpeHUsS BHepreTUUeCcKOoM
IOJMHa BOJIHEL, SKCHO3UUUM (DHEePpIUM)
CIIEKTpPaJlbHBEM
IuanasoH, OIUTeJb— MaKCHU— | OJaU-— OrarnasoH npenej OCHOBHOM
naMbna, MKM [HOCTB MM-— MaJjibHasd | TeJlb— M3MEepEeHN, monyckKaeMmon
yJbCOB, JacToTa |HOCThb Iox/mM;  Ix IIOTPEWHOCTH, %
Tay , C IIOBTO- |BOBIEN-
n peHus, |cTBUL,
F, T'u |t, c
"
1 2 3 4 5 6 7
_8 _2 -
wig-2Mm|(0,63; 0,69; |10 - 10 500 1,4 x +/- 18 (30)
1,06 -5 4
10 - 10
-8 -2
0,49 - 1,15;(10 - 10 500 - 1,4 x +/- 30
-5 -1
10 - 10
-6 -2 -1 3
1,06 10 - 10 25 - 10 - 10 +/- 10 (+/- 22)
-8 -2 -5 3
JommM-2 [0,63; 0,69; [10 - 10 500 - 10 - 10 +/- 18 (+/- 20)
1,06
5 11 8
0,63; 0,69; - - 1 - 10 (10 - 10 +/- 20 (+/- 26)
1,06
-8 -2 -5 -1
0,49 - 1,15 [10 - 10 500 - 10 - 10 +/- 30
5 -3 4
0,49 - 1,15 - - 1 - 10 (10 - 10 +/- 35
-6 -2 -1 3
10,6 10 - 10 500 - 10 - 10 +/= 22 (+/- 26)
5 1 3
10,6 - - 1 - 10 10 - 10 +/- 22 (+/- 26)
-8 =2 -5 4
JIM-3 [0,26; 0,34 10 - 10 500 - 10 - 10 +/- 25
5 -3 6
0,26; 0,34 - - 1 - 10 (10 - 10 +/- 30
-8 -2 3 -4
JIOK 0,69; 1,06 10 - 10 10 - 10 -1 +/- 20
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-8 -2 3 -4
0,49 - 1,06 |10 - 10 10 - 10 -1 +/- 30
-8 -4 3
JIIOK 0,53 - 1,15 10 - - 10 - 10 +/- 20
-6 3
10,6 10 - - 1 - 10 +/- 20
| |

MpunoxeHune 4
3HAKW N HAOMNCK
M.4.1. JlazepHble M3genus OOMmMKHbI MapKMpoBaTbCs B COOTBETCTBUUN C MPUBEL EHHLIMU HINke TpeboBa HUSIMMU.
3HakM [OIKHbI OblTb YETKUMK, XOPOLIO BUAMMBIMM U HAOEXHO YKpenneHbl Ha wu3genun. Pamku Tekcta u
0603Ha4YeHUs AOIMKHbI BbITb YEPHBIMU Ha XXenToM ¢oHe. Ecnu pasmepbl Unu KOHC TPYKUMS U3OEN1si HEe NMO3BONSAT
NPUKPENUTb K HEMY 3HaK UMM HAAMNWUCb, TO OHW AOIMKHbI ObITb BHECEHbLI B MACMOPT.
1.4.2. Jlloboe nasepHoe usgenue | krnacca OOIMKHO MMETb MOSICHUTENbHBIA 3HaK (puc. 4.1) ¢ Hagnucbio:

JIABEPHOE M3AEJIME KNACCA |

M4.3. Nio6oe nasepHoe msgenue Il knacca AOPKHO UMETL NpeaynpexaaroLui 3Hak B cootseTctBun ¢ FOCT
12.4.026 (puc. 4.2) 1 NOACHUTENMbHLIN 3HaK C HAAMUCbIO:

JNNABEPHOE U3NTYHEHWE
HE CMOTPUTE B NMy4OK
NA3EPHOE N3OENUE KITACCA I

M4.4. NazepHoe u3genve Il knacca QOMKHO MMeTb Npegynpexgarw i 3HaK M NOACHUTENbHbIA 3HaK C
HaAnNUCbIo:

JIASEPHOE M3NYYEHNE
W3BEFANTE OBNTYYEHUA IMMA3
NASEPHOE U3AENUWE KNACCA Il

M4.5. JNlazepHoe usgenve IV knacca OOMMKHO uUMeTb MNpeaynpexgalowmin 3Hak U MNOACHUTENbHBLIN 3HaK C
HaZMUCbIO:

JIABEPHOE M3NYYEHVE

WM3BETAUTE OBNYYEHUSA TNA3 U KOXN MPAMbIM
N PACCEAHHBIM N3JNTYYEHVEM

JIASBEPHOE U3OENVE KNACCA IV

M4.6. JlazepHble usgenma Il - IV knacca AOPKHbI MMETb Y anepTypbl, Yepe3 KOTOPYyl MChnyckaeTcs
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MSHyHeHMe,HOﬂCHMTeﬂbHHﬁ 3HaK C HaANUCbHO:

(cMm.

NNABEPHAA ATIEPTYPA

M4.7. NlazepHble n3genus, 3a UCKMOYEHNEM usgenui | knacca, OSPKHbI UMETb Ha NOSCHUTESNTbHOM 3Hake
MHGOopMaLmMio 06 n3rotoBuTENE, MakCUMarnbHOW BbIXOAHOW 3HEPrMn (MOLLHOCTU) Na3epHOro M3snyvYeHuss u anuHe
BOIMHbI U3MNy4eHus..
M4.8. MaHenb 3awWMTHOrO kopnyca (Koxyxa), Npu CHSATUM WIN CMELLEHUM KOTOPOW BO3MOXEH OOCTYynM
YyenoBeKka K fla3epHOMY M3NyYeHUIo, AOIPKHA MMETb MOSICHUTESNbHBIA 3HAK C HA4MUCHIO:

BHUMAHWME! NP OTKPbIBAHWUU - TIASEPHOE M3NYYEHNE

M4.9. JlazepHble u3genusa, reHepupytowme manydeHne BHe auanasoHa 380 - 750 HM, OOJDKHbI UMETb
crnefyoLLyi HaaNUCh B NOSICHUTENbHOM  3HaKe:

HEBMOMMOE JTASEPHOE U3NTYHEHWE

YTBEPXIAI YTBEPXIAI
[IpuMeuaHue) T'JIaBHBM MHXeHep (PpyKOBOIOUTEJIb)
" 19 T. Npennpus TS
_____ o "o 19 T.

CAHUTAPHHI MACIIOPT
Ha

MOIIeJib

1. Tun JasepHOM YyCTaHOBKU

2. O6lacTb NPMMEHEHUS

3. OCHOBHEE TexXHUYECKME XaPaKTEPUCTUKM YCTAHOBKU
3.1. [apamMmeTps Jiazepa:
PexyMm pa®oOTH

(MMIOYJIBCHBIY, MMII. IepUOIUYECKUN,
InmHa BOJIHEL (IOJIMHBEL BOJIH) , HM

HEIPEePEIBHEIN)

BelIxomHadg MOWHOCTL, BT

sHeprusa, Ix

IIMTeJsIbHOCTh MMIIYJIbCa, C

YacToTa ciaenmoBaHuM4ag, I

IIMTesIbHOCTh cepunm MMIIYyJIbCOB, C

PacxommmocTe nyuka, rano.

ﬂmaMeTp IIydyKa Ha BBEXOIOEe, M

Kimacc onacHocTuU Jlasepa

3.2. XapakTepUCTUKM MUCTOUHUKA MIUTAHUA:
BEICOKOE HaNpsSXeHMVe B Lenax
ynpaBJjieHusa, kB~ Ha

(yxaz3aTb OCHOBHEIE 3JIEMEHTHI)

nuTaHusg, kB Ha

(yxa3aTb OCHOBHEIE 3JIEMEHTH)

Pabouuy TOK B LeNsax NOUTaHUA, A

MpunoxeHne 5
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KoHCcTpykLMSa JIa3€pPHOM YCTAHOBKM OTBedYaerT (He oTBeuaerT) no
BIIEKTPOO6Ee30NacHOCTHU - TpebBoraHmam I'OCT 12.2.007.3 wu "IpaBui
yCTpOMCTBa BJIEKTPOYCTaHOBOK" (IIys) , 1o B3PEIBOOIIACHOCTH -

TpeboBanuaMm I'OCT 12.1.010-7
3.3. XapakTepucCTuKa MUCIIOJIHEHMS JIa3€PHOM YyCTAaHOBKM:

4. OnacHbele M BpenHble GaKTOPH, CONYyTCTByluMe padoTe yCTaHOBKMU U
MEPHl 3allMTEHL

CymecTByeT (He CyLeCTByeT) OIaCHOCTbL, TpebyilTcsa (He TpebyoTcsd)
MEPH 3alMTHE (HYXHBIY KBaIpaT BHBOEJIUTH)

4.1. JlazepHOe WUBJIyUYeHUE

IpsaMOe M 3epKaJIbHO OTpPaxXeHHOoe:

-2 -2
IOx, Ik X M (BT x M )
MaKCHUMAaJIbHEIM yPOBEHB B pabouel 30He
oy nona niaas , HIOY nima xKoxu
BEezonacHoe paccTosHMe
onddy3HO OTpaxeHHOEe:
-2 -2
Ix, IIx X M (B, BT x M )
Ha paccrosHum 10 CcM OT »KpaHa
MaKCHUMaJIbHEM YypOBEHB B pabouel 30He
YTJIOBOM pas3Mep MNPOTSAXEHHOTO MCTOUHMKA
oy nmnda rias
fOes30omnmacHoOe pacCTOsHUE
TpebyeTcsa (He TpebyeTcsa) NpPUMEHEeHME CPenACTB MHIMBUILYAJIbHOM
3aUMTH
OnTuueckasa njaoTHOCTb CM3: He MeHee  Ha IJIMHE BOJIHEI
TpebyetTca (He TpebyeTcsa) NPMMEHEHMEe CPeICTB aBTOMaTUUECKOI'O

KOHTPOJIS M IOUCTAaHLUMOHHOTO yINpaBJIEHUS

4.2. YpPOBHM WyMa IpPeBHIIADT (HE MNPEeBHWAKT) IONYCTUMHX SBHAUEHUN,
YCTaHOBJIEHHEIX "CaHMTApPHEIMM HOPMaMyM IOIYyCTMMEIX YPOBHEM WyMa Ha
paboumx mecTax" N 3223-85

TpebywoTca (He TpebyonTCcd) cpencTBa 3allUTH

4.3. YpOBHM HANPSXEHHOCTM DBJIEKTPOMATHUTHOTIO IOJIS MNPEBHIAT (He
IPEBLIIAIT) HOPM, YyCTaHOBJIeHHEIXx I['OCT 12.1.002 m T'OCT 12.1.006

TpebyeTcsa (He TpebyeTcs) zBammTa

4.4. YpPOBHM MOHMBUPYOUETO M3JIYyUYeHUS IpeBbIlalnT (He I[IpeBbIlainT)
HOPM, YCTaHOBJIEHHHX HPB-76/87

TpebyeTcsa (He TpebyeTcs) 3ammTa

4.5. KoHLeHTpaLuMsa TOKCUYECKMX BelleCTB B BO3Oyxe pabouey 3OHEH
npepbliaeT (He npesBeumaeT) I[IIK, ycraHoBJeHHBX I'OCT 12.1.005

TpebyeTcsa (He TpebyeTcs) NPMMEHEHMEe Mep ClIelMaJIbHOM 3allMTH :
ecTeCcTBeHHAasa BeHTUIAumsa, oblasd NPUTOUHO-BHITSAXHAS MeCTHAasd, CpencTBa
VMHIOVBULOYAJIbHOM BallMUTEHL

4.6. OnacHOCTb BO3IOpaHUsa TOpPUMX MaTepraljioB MMeeTCs (He
uMeeTcd)
OOCTaTOYHO NPMMEHEeHMS OTpaxIeHUs n OTpPaHMNYEHMS xoma nydxa

TpeByeTcs NpUMEeHeHMEe Mep BallUuTH

4.7. IOpyrue oONIacCHBE U BPEIHHE NPOM3BOICTBEHHHE (QaKTOPH :

5. TpeboBaHuMsa K pas3MEUEHUI YCTAHOBKM:

YCTAHOBKA pas3MemaeTCs B OTIOEJIbLHOM I[IOMEIeHUM

mornyckaeTcs (He IomyckaeTcsd) pasMelleHue B IIOMEUNeHUM IPYTUX
YCTAHOBOK C OINHOBPEMEHHEM BHIIOJIHEHMEM HECKOJIbBKUX Ollepalui
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BHYyTpeHHAA OTHeJIKka CTEeH M IIOTOJIKA:

IOOJIDXKHA MMETBH MAaTOBYI [NIOBEPXHOCTH

IPOMBBOJIBHO OKpalleHa

IBepu NOMENEeHUY IOJIKHEL OHTHL ODOPYyINOBAHH:

BHYTPEHHMM 3aMKOM

CBETOBOM CUTHaJdM3aluuem

3HAKOM JIa3€pPHOM ONIACHOCTM B cooTBeTcTBUM Cc I'OCT 12.4.026

lIpuMeuvaHue. HacToammum OOKYMEHT yTBEepXOaeT KOMIIeTeHTHAasda
opraHM3alLmnsg MuHMCTEepCTBa 30PaBOOXPaHEeHMsA CCCP 10 YKa3aHMD
[IOCJIEOHEeTO.

CPEACTBA VHOMBUOYANBHOW 3ALMTHI OT TABEPHOIO U3NYYEHWA

M5.1. 3awntHble OYKK

Mapka OUKOB Mapka CBeTO- IranasoH OnTtuueckasa
duIIETPOB 3alMTH, HM IJIOTHOCTH
BH22-72-C3C22 C3C22 630 - 680 3
680 - 1200 6
1200 - 1400 3
BHO4-72-C3C22-CC23-1 C3C22 630 - 680 3
680 - 1200 6
1200 - 1400 3
0C23-1 400 - 530 6
BH62-J117 J17 600 - 1100 4
530 2
3H62-0X OX 200 - 510 3
M5.2. 3aWwnTHbIA NMLEBON LU UTOK
Mapka Mapka Immamnas30H 3alMTH, HM OnTuueckasda
myTKa ceeTobUIBTPA IIJIOTHOCTB
HOII2 J17 10600 2
10600 4

OT cJensumey ApKOCTM (OJd TJjasa)

30He 400 - 1100

B IIMaria-

I15.3. 3awuntHble Hacagky AN HAaCTPOMLLMKOB PEe30HATOPOB ra30BLIX fla3epoB

[
|MapKa HacaIKu |

[ [ |
IOnvHa BOJIHHE, HM (TuUN Jlasepa) | MakcuMaJibHa g |

| | MOIHOCTbL, BT |

MpunoxeHne 6
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3H-0,441 441 (renmum-KaIMMEBEN) 3 -4
3H-0,488 488 (apIT'OHOBEINM) 3 -4
3H-0,51(0,58) 510 m 580 (Ha napax mMenm) 3 -4
-2
3H-0, 633 633 (TenIui—-HeOHOBEM) 5 x 10
MpunoxeHune 7
VMHCTPYKLUWA

MO OKA3AHMIO MEPBOV MOMOLM MPU MOBPEXIOEHMM OPFAHA 3PEHUA
N KOXHbIX NMOKPOBOB JIASEPHbLIM N3NTYYEHMEM

Mpy HebnaronpuATHBIX YCINOBUSAX Fa3epHOe M3Ny4vyeHue MOXET NMpUMBECTU K noBpexaeHuio rrnasa. CteneHb
TSKECTU M XapakTep MOBpexXAeHWs 3aBUCAT OT AfWHbI BOMHbl U3MNYyYEeHUsi, ero 3Hepruu, AnNuUTenbHOCTU
BO3AENCTBUS U OPYTNX YCITOBUNA.

BoszpgericrBue yiabTpabmoserororo (180 < mambma <= 315 HM) WIIN

6
nHbpakpacHoro (1400 < mambnma <= 10 HM) JIa3€pPHOTO MBJIYUEHMS MOXET
IIpMBECTNM K IIOBPEXIOEHMI POI'OBMIHL.

Bosgencteue naszepHoro mnanyyeHus sugmumoro (380 < nambga <= 780 HM) unu 6nmkHero nHdpakpacHoro
(780 < nambga <= 1400 HM) Anana3oHOB CMEKTpa MOXET Bbi3BaTb MOBPEXAEHME CeT4aTKu.

Mpwn noBpexaeHun poroBuLbl nosBndgeTca 60nb B rmasax, cnasm Bek, CriesoTeyeHue, rmnepeMunst Crm3nc Tbix
BeK W rnasHoro sbroka, UX OTeK, OTeK 3NUTenusa poroBuLbl U 3po3nU. Taxenble NOBPeXAeHWUs porosuLbl
COMPOBOXAAOTCA NOMYTHEHMEM Braru nepegHen Kamepbl.

Mpyn noBpexaeHWM ceTyaTkKM MEerkom CTeneHn Ha rnasHoMm [AHe HabnogaeTcs HebonbWOon y4acTok
NoMy THEBLLEN ceTdaTku. B Tskenbix cryyasx MMeeTcs y4acTOK HeKpo3a CeTyaTKu, paspbiB ee TKaHW, BO3MOXeH
BbIOpPOC yyacTka ceTyaTKu B CTEKNMOBMAHOE Teno. 3TM MOBPEXAEHUS COMPOBOXOATCA KPOBOUINMSHUEM B
cetyatky, BNpea- UM nogcetdatodHoe NPOCTpPaHCTBA WM CTEKMOBMOHOE Tero.

MepBas nomoLb Npy NOBPEXAEHUN POrOBON OOOMOYKM 3aKMOYAETCS B HANIOXKEHUM CTEPUIIbHON MOBA3KMW Ha
nocTpagaBLUMiA [Na3 W HanpaBfeHWn nocTpagasllero B rfasHoOM CTauuoHap.

B cnyyae nospexgeHWn cetHaTkm CBOEBPEMEHHO OKaszaHHasd nepsas MOMOLW b HamnpaBfneHa Ha co3gaHue
GnaronpusiTHbIX YCroBui opMmMpOBaHNS XOPUOPETUHANMBHOMO pyOLa 3a CYET YMEHbLUEHNST BTOPUYHbIX SBIEHUN,
COMyTCTBYHLL UX NMOBPEXAEHNIO, U B MEPBYIO odepedb Ha ocrabneHve oTteka TKaHew.

MMepBas momoLyb NpU MNOBPEXOEHUN CETYATKU:

1) BHy TPMBEHHOE BBeaeHue pacTBopa rioko3bl 40% - 20 mn ¢ gobaBneHem pacTtBopa cynpactuHa 0,1% - 1
M1

unm

2) BHyTpMBeHHOE BBefeHue xnopuctoro Hatpuss 10% - 10 mn, BHYTpb Aumeapon - 0,1 r.

Mocne okasaHusa nepBoM MOMOLLW NOCTpagaBLUEero HamnpaenstoT B rfasHOM cTauuoHap.

Mpn paboTe ¢ nNazepHbIM U3Ny4YeHWEM OMNacHOCTV NOABEPralnTCs TaKkKe OTKPbITbie y4acTKu Terna - KOXHble
nokpoBbl. CrieqyeT yunTbiBaTb, YTO SHEPrUsi MOLLLHOTO a3epHOro n3nyvyeHns cnocobHa BO34encTBOBaTb Ha KOXY U
yepes HEKOTOpble TEKCTUNbHblIE MaTepuanbl. Kpome Toro, cyl,ecTtByeT BO3MOXHOCTb BO3ropaHus oaexabl npu ee
KOHTaKTe C NMYy4YKOM Na3epHOro M3ryyeHus.

CTeneHb TSXKeCTU NOBPEeXOEHMA KOXW, a B HEKOTOPbIX CryyasiXx M BCEro OopraHmsMa 3aBUCUT OT JHeprum
U3nyyeHus, ANUTENbHOCTM BO3AEVCTBUS, NNowagnm nopaxeHus, ee rnokanusauuu, [obaBneHuss BTOPUYHbIX
WUCTOYHWKOB BO3AENCTBUA (FropeHune, TrieHue). Npu KOHTaKkTe C NasepHbIM U3fyYyeHUeM MOoSBNSAETCHA OL YL eHue
Tenna unu 6onu. MMHTeHCUBHOCTL 6OMNM 3aBMCUT OT pPacnpoCTPaHEHHOCTWN o4yara MOPaKeHUS KOXHbIX MOKPOBOB.
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MoBpexaeHne KOXWM 3HEepruert na3epHoro ManyvyeHus ynbTpaduoneToBOro AuanasoHa crnekTpa (HeTennoBble
YPOBHMW 3HEPIUMN) MOXET MPOMCX0AUTb 6e3 BO3HMKHOBEHUST KaKMX-NMOO OLLYLL EHUIA.

XapakTep nopaxeHusi KoKW Npu BO3OENCTBMU NA3EepHOro N3NyvYeHuUs aHanorudyeH tepmMuyecknum oxoram. B
33aBMCMMOCTU OT YPOBHSI BO34EWCTBOBABLUEN SHEPTMN HA MOBEPXHOCTU KOXU MOXET MOABUTLCA 3pUTEMA, yyacToK
nobnegHeHWs (KoarynaUMOHHBIA HEKPO3), CyxXMe W BriaxHble My3bipbky (OTCMOMKA POroBbIX YELlyeK U BCEero
anugepmuca), 3oHa OOyrnMBaHUs BEPXHUX CIOEB KOXW, BOPOHKOOGpasHoe yrrnyobneHne (npu ¢doKyCcMpoBaHHOM
nyyke).

OXorm KoXu nasepHbiM M3nyvYeHneMm, nogobHO TepMUYECKUM OXoram, MoryT ObiTb pasgernieHbl no riybuHe
nopaxeHns Ha YeTbipe CTeneHu:

1 cTeneHb - apuTeEMa KOXW;

2 cTeneHb - NoOsABrieHWe My3blpew;

3a cTeneHb - HEKPO3 MOBEPXHOCTHLIX CrIOEB KOXMW;

36 cTeneHb - HEKPO3 BCEW TOSMLLMHbI KOXU;

4 cTeneHb - HEKPO3 TKaHEN Ha pasnMyHon rnybuHe 3a npegenamm KoXu.

XapakTep TepaneBTUYECKMX MEepOonpUATAN MpU OXOre KOXW NasepHbIM U3NyvyeHuem onpenensetcs He
TONbKO rNy6uHOM, HO M pacnpoCTPaHEHHOCTLI0 MoBpeXAeHUs Koxn. OkasaHue nepBor MOMOLLW OOMKHO OblTh
HanpaerneHo Ha NpedoTBpalleHne 3arps3HeHUs U TpaBMaTtU3aummn OXOroBOW NMOBEPXHOCTU.

Meponpuams No okasaHuio NMePBOA MOMOLLLM NPU 0XOrax KOXW NasepHbIM U3NyYeHneMm:

1) B cny4ae BO3ropaHusi ogexabl 6bICTPO NOTYLWWUTL MfaMs W yAanuTb TreloL Ui TeKCTUNbHBIN  MaTtepuan,

2) He3aMeanUTeNbHO OXNaAUTb y4acTOK MOPaXeHus KoXu (Boaa, nes) Ha HECKOJIbKO MUHY T, YTO NMO3BONUT
CHU3UTbL Ha OfHY CTeneHb rnyobuHy oXora;

3) HaNOXWTb CYXYI0 CTEPUSIBHYIO MOBSA3KY;

4) npu rny6okmMx 1M OOLIMPHBIX OXOrax KoXxu Heobxoammo BBecTu obe3bonuBarolimne cpeacTtea (MpomMenon
2% - 1 mn);

5) HanpaBWTbL NocTpagaBLUEro K Xupypry B brivxaniiee nedyebHoe yupexaeHue.

MpunoxeHne 8

PEKOMEHOAL WA
Mo NPOBEJEHNIO OPTANIBMONOIMMYECKMNX OCMOTPOB NL, PABOTAIOLLINX
C NABEPAMU

ObsA3aTenbHble MeToAbl UCCrenoBaHUs:

- MpoBepKa OCTPOTbl 3PeHUs:;

- Hapy>XHbI OCMOTP Na3Horo s6sioka C OLEHKON YyBCTBUTENBHOCTU POroBOM 0BOMOYKM;

Npu MeANKaMEHTO3HO PacLUMPEHHbIX 3pavkax:

- cknackonusi;

- uccrnefoBaHue MNPerioMIsioLWNX Cpeq rnasa;

- UccrnefoBaHWe rnasHoro AHa.

[ononHutensHble MeToabl UCCIen0BaHUS:

- UccrnefoBaHWe Morns 3peHUst Mo NoKasaHUsiM;

- U3MEpPEHNEe BHYTPUIIasHOro [aBfieHust:

a) Npu HanMMuuM ano®, NoAo3pUTENbHBLIX Ha rNMaykoMy, HE3aBUCMMO OT BO3pacTa 00Ccrneayemoro;

0) nuam B Bo3pacTte 40 neT U BbILLE;

B) MPU yKa3aHWM Ha rnaykoMy B aHamHe3e, HauuHasi ¢ 35 ner;

- BMOMUKPOCKONNSA XpyCTanuka;

- NccrnefoBaHMe U3MEHEHWUI Mas3Horo gHa B 6ecKpacHOM CBETE;

- cboTorpachmpoBaHne M3MEHEHU NA3HOrO AHA (MO BO3MOXHOCTH).

TpeboBaHua k ocTpoTe 3peHns onpegeneHsl B Npukase MuHucTepcBa 3gpaBooxpaHeHnss CCCP N 555 (cwm.
pasgen 10 HacToAw ux MNpasun).

WccrnegoBaHve MpenomnsiloWMX Cped  BbIMOMHAETCS 9NeKTpoodTanbMOCKONOM MpU  NSATUKPaTHOM
yBENMYEHUN, NMPU4EM OTMEYalDT Hanuuine faxe eOUHUYHbIX TOYEYHbIX, LUITPUXOBMOHBLIX U MHbLIX MOMYTHEHUN U
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BaKyonen Kak B LUeHTpanbHOW, Tak M B nepudepunyeckon YacTax Xpyctanmuka. [lpu Hanmyum cKonneHus
NOMYTHEHUA OTMEYaloT, B KaKUX OoTAenax XpycTanMka OHW HaxodsTcs.

Buomukpockonusa ocyLlecTBnaeTcs MO NoKasaHusM; Mpu 9TOM OTMeYalT BbIpaXXEHHOCTb 30H pasgena
XpyCTanuka, OKpacKy €ero TKaHu, Hanuuve nomyTHEHWUW, UX Bua u nokammsaumo. OLeHMBaT COCTOSIHUE Karncyn
XpycTanuka.

MpumeyaHue. NameHeHna xpycTanuka, Buaumble npu GMOMMUKPOCKONMU B BUOE TOHEYHbIX, LUTPUXOBMUAHbIX
NOMY THEHWUW, OAMHOYHLIX BaKyonem U 3epHUCTOCTU C LBETOBOW NepenvBY4aTOCTLIO Ha 3agHen Karncyne
XpycTanmka, He SBATCA MPOTMBOMNOKa3aHMEM K paboTe C fasepHbIM M3nydeHnem. [py Hanuuum KaTapakTbl
ONUCLIBAIOT €€ KIMHMYECKME MNPOSIBNIEHUSI KaK B MPOXOASLLEM CBETE, TaK M Npv BMOMUKPOCKONUN.

OcMOTp rnasHoro AHa BbINOMHSAETCS MeTogamMu NpsiMon 1 obpaTHON oddTansMOCKONUK, Npu 3TOM OTMeYar T
COCTOSIHME OMCKa 3pUTENIbHOro HepBa (rpaHuLbl, OKpaCcKy, XapakTep Backynspusaumun), COCTosiHUE COCyAoB (xoa,
KanMbp 1 gp.), COCTosAHME MaKy NApHON obracTn n nepudepun ceTdaTkyn, UKCMpPYs BHUMaHME HA BblpaXXE€HHOCTU
MaKysfsipHOro 1 (OBEONSIPHOIrO pedhriekcoB, XapakTepe W CTeneHn MNUrMEeHTauuMM Makyfbl, HanmMy4um paxe
MenbYanmx M3MEHeHUNn B Hel. lNMpu HamMumMn M3MEHeHWIn ocyliecTBnsieTcss ocMoTp B BeckpacHom ceeTe. [lo
BO3MOXXHOCTU NPOM3BOAUTCS ¢hoTorpadhmpoBaHUE rnasHoro gHa.

PaHHee BbisiBNEeHME TeX UMM MHbIX HavallbHbIX M3MEHEHUW NO3BOMMUT HadaTb CBOEBPEMEHHOE flevYeHune, a
Takke 06ecneynT BbINOMHEHNE MNPOGMITaK TUY ECKUX MEPONPUATUN.

AHanuns pe3ynbTaToB NEepUoOaNYECKUX OCMOTPOB AOIPKEH MPOBOAUTLCSA C YYETOM CaHWUTapPHO -rUr UEHUYECKUX
XapakTepuCcTUK YCrioBun Tpyaa.
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