CaHMTapHBEIE HOPMEL M [IpaBujla yCTPOMCTBa M 3KCIUIyaTaluM JIa3epOoB
(yTB. IJIaBHEIM I'OCYIapCTBEHHBIM CaHUTapHEM Bpauom CCCP
31 monmg 1991 . N 5804-91)

HacTosmme "CaHMTapHBIE HOPMHEI M IpPaBUjla YyCTPOMCTRBA M SKCIJyaTauuu Ja3epoB"
(B nmanbpHeymeM - llpaBuiia) pas3paboTaHbl Ha OCHOBAHUM PEe3yJIbLTATOB HAYUWHEIX
MCCefoBaHul
Y CJlemyolMX INOKYMEHTOB:

1. CaHMTapHEIE HOPMEl M IpaBuMjla yCTPOMCTBa M BKCIUIyaTauum Jjaszepo N 2392-81;

2. CranmapT MexOyHapOIHOM BJIEKTPOTEXHUUECKOMW koMmmccum (M3K), nybamkaums
825, wusmaHume nepsoe, 1984 - "PammalumoHHasa Oe30MNaCHOCTBb JIa3€PHBEIX M3IeJUM,
KJaccubmraumsa

obopynoBaHMsa, TpebOoBaHMSA UM PYKOBOILCTBO OJd NoTpeburesen";

3. UBMeHeHMsa kK cTaHmapTy MOK, nyommukauwmsa 825 (1987 r.).

[lpaBuia ABJIAOTCA O0A3aTEJNIbHBEIMM OJIS BCEeX NPenIpuUATUl, TOCyIapCTBEHHHX,
KOOINEPATUBHHX, COBMECTHHX, APEHIHEIX M IOP. OPTaHM3aLUMM BCEeX MMHUCTEPCTE U
BEIIOMCTB

(Dajlee B TEKCTe - MNPEONPUATUIN), KOTOPHE NPOEKTUPYIT JIa3€pHBE MU3OEJIMA.
OTBEeTCTBEHHOCTEL 3a BHIIOJHEeHME [IpaBujl BO3JlaTaeTCA HAa PYKOBOICTBO
NpennpuaTmm .
MyHMCTepCcTBa M BEOOMCTBA (accouMalMy, KOHLEPHB, MEeXOTpacJIeBHE
TOCyHnapCTBEHHEE
OOBEeOMHEHMSA M OpP.) IOOJDKHBI OCYULECTBJIATE KOHTPOJIB 3a BBIIOJIHEHMEM TpeOOBaHMM

HaCcTOAWMX HpaBMJ'I Ha T[NOIOBEIOOMCTBEHHEIX IIPEOINIPUATMAX BO BSaMMO,HeﬁCTBI/H/[ C
obmecTBaMu,
copozamy, benmepaumsaMmy norpeduTesiel, MECTHBMM OPT'aHM3aLMAMM.

Ha ocHOBe HacToaAmux I[IpaBuJl MOTYT paspabaTeBaTbCHa HOPMaTMBHO-TEXHUYUECKME
IOOKYMEHTE OJIg OTHEJIbHEIX BUIOB paboT C NIPMMEHEHMEM JIa3epoB.

HpaBMJ'[a BBOOATCA B ,HeﬁC’I‘BMe C MOMEHTa MX YTBEPXIOEeHVA, M C UX MI3OaHUMEM
yTpaumpeaoT cuily "CaHMTapHBEE HOPMB M MpabBuila yCTPOMCTBA M SKCIUIyaTaluM Jas3epoB
N 2392-81, a Takxe BCE HOPMATMBHO-METOOMUYECKME IOOKYMEHTE, pa3paboTaHHEE Ha
X OCHOBEe.

A\

1. OBbume MOJIOXEeHUS

1.1. Hacrosume IlpaBuila yCTaHaBJIMBAIT:

- NpenesyibHO OOIyCTMMEIE ypoBHM (IIIIY) Jas3epHOTO M3JydeHMs B OMalas3oHe IOJIMH
soniH 180 - 10(5) HM NpM pPasJIMUHBIX YCJIOBMSAX BO3INEMCTBMUSA Ha YeJIOBEeKa;

- kJaccubmkalMio Ja3epoB I10 CTEIEHM ONAaCHOCTM TeHepMpyeMOoI'o MMM M3JIYyUYeHUs;

- TpebOBaHMUA K YCTPOMCTBY M 3KCIJIyaTaluM Jia3epoB;

- TpebOOBaHMA K NPOM3BOICTBEHHEM IIOMEUEHMAM, Pa3MelleHrio O00PYyHNOBaHUS U
opraHmsauum paboumx MecT;

- Tpeb®OBaHMA K [IepCOoHAaJy;

- KOHTPOJIb 3a COCTOSHMEM IPOM3BOICTBEHHOM Cpembl;

- TpeOOBaHMA K [NPUMMEHEHMIO CPeICTB 3aliMTH;

- TpeboOBaHMA K MEOUMLMHCKOMY KOHTPOJIO.

1.2. B 3aBUCHUMOCTM OT THIA, KOHCTPYKLMM M LEJEeBOI0O Ha3HadeHUs Jla3epoB
¥ JIa3€pPHBIX YCTAHOBOK (Iajiee IO TEeKCTY — JIa3€PHBIX M3IOeJMM) Ha OOCIIyXMUBAalUWUA
IepcoHajJl MOT'YyT BO3IEMCTBOBATH CJledyllMe OllacHEe U BpelHbee (QaKTOPH:

— Jla3epHOe MaJIydeHMe (npsamMoe, OTPaxeHHOe UM pacCCesHHoe) ;

- CONYyTCTByNUIME YyIbTpaduosieToBOE, BUIMMOE UM MHOpPaAKpaCHOE M3JIyUYeHMUS OT
MCTOYHMKOB HakKadKM, I[1JIa3MeHHOTO (Qakejla M MaTepMralioB MUUIEHU;

— BBEICOKOE HallpAXeHMe B LellAdX YIIPabBJIEHMA UM MCTOUYHMKAX JBJIEKTPOIIMTAaHMA;

- DBJIEKTPOMaTHMTHOE M3JIydYEeHME MNPOMBIJIEHHOM YaCTOTH M PamModacTOTHOIO
ovarnasoHa;

- PEHTI'€HOBCKOE M3IJIydeHMEe OT I'a30pal3pPalHBIX TPYOOK U IOPyIMX DJIEMEHTOB,
paboTamnmyx IIPM aHOINHOM HalpsxeHum 6ojee 5 kB;

- wyM;

- BuOpauusa;

- TOKCMUECKME Ta3BE M [apeE OT JIa3€PHBIX CUCTEM C IPOKAYKOM, XJaZaT'eHTOB
u op.;

- NPOOYKTH B3aMMOINEMCTBUSA JIa3€PHOTO M3JIydeHMs C obpabaTblBaeMbeMU
MaTepuanaamu;

- IOBBIIEHHAafd TeMIepaTypa [IOBEPXHOCTEM JIa3€pPHOI'O M3OENMS;



- OIlaCHOCTBL B3pPHBa B CHCTEeMax HaKaudky Jia3epoB.

[Ipy »KCIUlyaTauuy ¥ pas3paboTKe Jla3epPHBIX U3NeJUM HeOOXOIMMO YUMUTHBATL TakKxe
BO3MOXHOCTE B3PEIBOB M IIOXapOoB IIPM IIOINalaHMM JIa3€PHOI'O M3JIYUYEHMA Ha I'oOprndMre
MaTepMaJibl.

1.3. YPpOBHM OINACHBEIX M BPEIHHBX [MPOM3BOICTBEHHHX GaKTOPOB Ha padoueM MecTe
He IOJDXHBI [IPEBHIATH 3HAUEHUM, YyCTaHOBJIEHHBIX IOEeMCTBYOIMMMY HOPMAaTMUBHEMU
IOOKYyMEHTaMU
(cMm. Ipunoxenue 1) m HacToAwWMMM I[IpaBUIIaMM.

1.4. Buonoruueckue 50OeKTH BO3IEMCTBMS JIABE€PHOI'O M3JIYUYEHUsS Ha OPTaHMU3M
ONpenesyigiTCsa MEeXaHM3MaMM B3aUMMOINEMCTBMSA M3JIYUYEeHMSa C TKaHAMM (TEeIJoBOM,
boTOoXMMMUECKUIN,

YIAaPHO—-aKyCTUUECKUM UM IOP.) M BaBUCAT OT IJIMHE BOJIHE U3JIyUeHUS, OIUTEJILHOCTU
UMITyJibCa (BOBOEMCTBUSA), YACTOTH CJIENOBAHMUS MMIIYJILCOB, ILJlomanu oBJydyaeMoI'o
ydyacTKa, a TakKxXe OT OMOJIOITUUECKUX U QUBUKO-XUMUUECKUX OCOOEeHHOCTeM 00JIyuaeMbIX
TKaHEeY M OPI'aHOB.

1.5. JlasepHOoe wmaIaydeHMe C OamHOM BOJHHE OT 380 mo 1400 HM HamuOOJBUYII
OIACHOCTb
IpencTaBjigeT IJig CeTyaTo¥ OOOJIOUKM IJlasa, a MB3JIydeHre C IJIMHOM BOJIHEL oT 180

no 380 uM m ceeumte 1400 HM - @IJjig [EepemHUX Cpen TJjasa.
1.6. IoBpexIeHMe KOXM MOXET OBITH BEIZBAHO JIA3E€PHBEIM MBJIYUYEeHMEM JIOOV IJIMHEL
BOJIHE PACCMaTPMBAEMOIT'O CIEeKTpajibHOTOo mmanaszoHa (180 - 10(5) HwM).

2. TepMHUHE], ONpPEeNeJIeHUs U yCJIOBHEIE ODO3HAUEHMUS

2.1. Aneprypa - OTBepCTME B 3allUTHOM KOPIIyCe Jlal3epa, dYepes KOTopoe
VCIyCKaeTCcsa
Jla3epHoOe WM3JIydeHUe.

2.2. BJIOKMpPOBKa UM CHUTHaIM3aUUs — CUCTEMH, MUHOoOpMUpyoIMe O paboTe Jjla3epHOI'O
n3nenuns, pexuMe ero paboTH M NPenNaTCTByIMe OOCTYIly IIepcoHasnlia B JIa3epHO OIaCHYI
30HY ¥ K D2JIEKTPUYECKMM LEeISIM BEICOKOI'O HAaINPSIXEHMS .

2.3. InaMeTp NOydka JIa3€pPHOT'O MBJIYyUYEeHUsS — IMaMeTp I[IOMNePedHOTO CEeUYeHUI
Iydka Jla3epHOI'O M3JIyUYEeHMS, BHYTPM KOTOPOI'O NPOXOOUT 3alaHHAas IOJIS 2HEePI'UMU
i MOIHOCTUM.

2.4, IIUTENBHOCTb BO3IEMCTBUA (0OJNIydYeHMS) - IJIMTEJIBHOCTBL MUMIIyJibCa, Cepumn
VIMIIYyJIbCOB MJIM HEINPEPBEIBHOIT'O M3JIyUeHMs, I[IOolIalallel'o Ha TeJIO YeJioBeKa.
2.5. Inbdy3HO OTpaxeHHOE Jlal3€pPHOEe MIJIyUeHUe - M3JIydeHMre, OTpaxXeHHOe OT

IIOBEPXHOCTM, COMBMEPMMOM C IJIMHOM BOJIHE, II0 BCEBO3MOXHEIM HAalpPaBJIEeHMAM B IIpelejax
noJjiychepsr.

2.6. Jo3uMeTpus JlalepHOT'0 M3JIYUYeHMUs — KOMIIJIEKC METOHNOB OIpPenesieHUMS SBHaUYEeHUM
IapaMeTPOB JIa3€PHOTO M3JIyYEHMS B 3aIaHHOM TOUKE IIPOCTPAaHCTBA C LEJIbI BHESBJIEHUSI
CTEeNeHM OIIaCHOCTM M BPEIOHOCTM IJig OplaHMs3Ma uYejioBeKa.

2.7. BaKpbTHE Jla3epHEE YCTAaHOBKM — YCTAHOBKM C BKPAHUPOBAHHEM IIYyUKOM
JIA3EPHOTO WU3JIyUeHUs, Opu paboTe KOTOPEIX MCKJIOUYEHO BO3INEMCTBME Ha YeJIOBeKa
JIa3EePHOTO M3JIydeHMs JIOOBIX YPOBHENM.

2.8. BamMTHEY KOPNYyC (KOXYyX) — UYacCThb JIa3€PHOTO M3IENMd, NPpeOHa3HauyeHHas
IJig NPenNOoTBpalleHMs IOOCTylla UYejioBeKa K JIa3€PHOMY MU3JIYUEeHUI0 M BEICOKOMY
BJIEKTPUUECKOMY

HanpsaXeHMo .

2.9. 3epkaJibHO OTPaXeHHOE Jlal3epHOoe UIJIydeHUe - MUIJIyUeHMre, OTpaxXeHHOoe
Mon yIJIOM, PAaBHBEM YIUly INaIeHUd.

2.10. VMnoysnabcHOE MBJIyUYeHMEe - UIJIyUeHMe, CYULeCTByKllee B OI'PaHUUEHHOM
VHTepBaje
BpeMeHM, MeHbIIeM BpeMeHMV HaOJIoIeHUd.

2.11. KonnmMMuMpOBaHHOE Jial3epHOE MAJIYUYEHME — JIal3epPHOE UAJIyUYEHMEe, 3BaKJIUeHHOe
B OTPAHMUEHHOM TeJIECHOM yTJIE.

2.12. Ko2ddmumeHT NpOonyCKaHMS — OTHOUEHME IIOTOKAa M3JIyUeHMs, IPOoLenuero
CKBO3b TeJIO, K MOTOKY M3JIydeHUs, YIaBueTro Ha HeTo.

2.13. Jlazep - T'€eHepaToOp SJIEKTPOMATHUTHOI'O MIJIyUeHMS OINTUUYECKOT'O IOualla30Ha,
OCHOBAHHEIM Ha MCIIOJb30BAHWM BHEHYXIEHHOTO M3JIYUEHMS .

2.14. JlazepHOoe m3mesmMe - Jlal3€p M yCTaHOBKA, BKJKNUAalIAas Ja3ep M IpyIue
TeXH/UEeCKMEe KOMIIOHEHTEH, ofecrneuuBaniMe ee lleJleBoe HasHaueHUe.

2.15. JlazepHas 0e30IaCHOCTL — COBOKYIIHOCTbL TEeXHMUECKMUX, CaHUTAPHO-

I'MI'MeHn4Ye CKI1Ux,



JIeueBOHO-NPOOMIIaKTUUECKMX U OPTaHM3alLMOHHBEIX MEPOIPpMATHUM, OO0eCleuMBallMx
Oe30nacHee
1 Oe3BpelHEIEe yCJIOBUA Tpyla NepCoHaljla NPM MCIOJIb30BAHUM JIA3EPHBIX M3OEJIMM.

2.16. JlasepHas onacHasa 3oHa (JIO3) - yYacTek NPOCTPAaHCTBA, B IIpemejlaxXx KOTOPOIO
YPOBEHb JIaB€PHOTO WU3JIyYEHMs IIPEBHIAET NIPEelNesIbHO IOINYCTMMEIM.

2.17. JlazepHOoe 0Oe30nNacHOEe PpacCCTOSHME IJid IJlal - HaMMeHbllee pacCTOSHUE,
Ha KOTOPOM 5SHepreTudeckas 5SKCIO3MLUMA (3Heprusa) He npeBmmaeT Y niaa rjasa.

2.18. HemnpephlBHOe Jla3epHOe WM3JIydeHMe - U3JIydeHMe, CyllecTByolee B J0OOM
MOMEHT BPEeMEeHM HaOJIIeHUd.

2.19. OGjy4eHHOCTBb — OTHOLIEHME II0TOKa M3JIydYeHMs, MNafanlero Ha MalJbll yd4acToK

IIOBEPXHOCTM, COZepXalMi pacCMaTpMBaeMyl TOUKYy, K IJIOWAAM 3TOTO ydacTKa.
2.20. OrpaHmumpBaasg aneprypa - Kpyruas auabparMa, oOrpaHMUYMBAWLIAS

[IOBEPXHOCTh,
IO KOTOPOM MNPOU3BOIOUTCSH yCpeOHeHMNe OOJIydeHHOCTM WMJIM BHEepreTUMUeCKOM BKCIO3ULIUN.
2.21. OmHOKpPATHOE BOBIEMCTBMUE JIABEPHOTO MBJIYUEHMsS — CJydalHOe BO3IEVICTBUE
MBJIy4YeHUS C IOJUTEJILHOCTBI0 He npeBbmamer 3 x 10(4) c.
2.22. Ontuueckas IJIOTHOCTL — INEeCATUYHBIM JioTapudM BeJIMUMHEL, OOpaTHOM
ko230 OULIMEeHTY
IIPOIIYyCKaHMA .
2.23. OTKpPBITHE Jlal3€pPHBEE YCTAHOBKM — YCTAHOBKM, KOHCTPYKLMS KOTOPBIX
IOOIIyCKaeT

BEIXOI M3JIyUeHUs B pabouyin 30HY.
2.24. IlpenesbHO OONYCTMMBEIE YPOBHM JIa3€PHOT'O MBJIYUEHUS IIPU OOHOKPATHOM

BO3IEMCTBUM — YPOBHM M3JIyUeHMs, [IPM BO3IOEMCTBUM KOTOPEHIX CYyHNEeCTBYyeT
He3HauuTesJbHas

BEPOSTHOCTbE BOB3HMKHOBEHMS OOPATUMEIX OTKJIOHEHMM B opraHmsMe paborawomero. To
Xe - IOJA NpenejlbHOM OOHOKPATHOM CYyTOWHOM HO3bB M3JIydeHMs B Iuanas3oHe 180 <

Jambma <= 380 um (1).
2.25. IlpeneslbHO HOONYyCTMMbE YPOBHM JIa3€PHOI'O M3JIYyUEeHMs IIPU XPOHUUECKOM

BO3OEMCTBUM — YPOBHM MBJIYUEeHMS, BO3LOEMCTBME KOTOPHEIX NPpK paboTe yCTaHOBJIEHHOM
IPONOJIXMTEJILHOCTM B TeUeHMe BCeIr0 TPYyHOBOI'O CTaxa He MIPMBOIUT K TpaBMe
(moBpexmeHun) ,

3a00JIeBaHMI0 MJIM OTKJIOHEHMIO B COCTOSAHMUM 3I0POBbA paboTawmmero B nNpouecce paboTh
WM B OTHAJIEHHEIE CPOKM XM3HM HACTOAWEI'O M IIoCjenyllero IOoKoJieHuM. To xe -
OJ1a TPenejyibHOM CYyTOUYHOM IOSBE M3JIydeHMSa B OMalnas30He 1.

2.26. IlpenesbHE yI'OJl — COOTBETCTBYET YyIJIOBOMY Ppa3Mepy MCTOUHMKAE, IPU
KOTOPOM IMOCJIeOHMM MOXEeT pacCMaTpMBATBCSA KakK TOYEUHHIM.

2.27. TIPOTSXEeHHB MCTOYHMK — MCTOYHMK JIa3€PHOTO M3JIydeHMs, YIJIOBOM pas3Mep
KOTOPOTI'o DoJiblle MNPelesibHOTO yIvla.

2.28. Pabouas 30Ha - MNPOCTPAHCTBO BEICOTOM IO 2-X METPOB Hall YPOBHEM II0Jia
WM IJIOWAIKM, Ha KOTOPOM HaxoIATcs paboure MecTa HNOCTOSHHOTO MJIM BPEMEHHOTO
npebeBaHra padoTanlux .

2.29. PaccesgHue - MBMEHEHMe NPOCTPAHCTBEHHOI'O paclpenesieHMs MIydKa Jiydel,
OTKJIOHAEMBEIX BO MHOXECTBE HAlNpPaBJIEHUM [NOBEPXHOCTBI MM Ccpenol 6e3 M3MeHEeHUS
OJIVMHEL BOJIHEl M3JITYyYEHMS .

2.30. PaccesHHOe JlaBepHOe WU3JIydeHMe - M3JIydeHMe, PacCesgHHOe OT BelleCTBa,
HaxoIfAlleIrocsa B COCTabBe Cpemr, CKBO3b KOTOPY MNPOXOOUT U3JIyUeHME.

2.31. PacxoIMMOCTb JIA3€PHOI'O U3JIYUYEHMUs — I[JIOCKMM MJIM TeJIeCHBI yI'oJl,
XapaKTepns3ynlumn

LVPUHY OMarpaMMBl HAIPaBJIEHHOCTM JIA3€PHOTO MBJIyUeHMS B HajlbHEelM 30HEe II10 3alaHHOMY
YPOBHI YIJIOBOT'O PAaCIHIpeleJIeHUs BDHEePIUM WJIM MOWMHOCTM JIa3€PHOTO MIJIydYeHUd,
onpenesseMoMy
IIO0 OTHOIEHMI K e€I'O MaKCUMMaJIbHOMY 3Ha4YeHUNIO.

2.32. YTJIOBOMV pasMep MCTOUHMKA MBIJIYUYEeHMS (BUAOMMEBIL) - BeJIMUMHA, KOTOpas
B ofmeM cJiydae onpenejysgeTrcs o dbopmyJe:

S kosTera

2 e}
anbba = - KB. KOPEHb ————————-— ,
1 nm
rne SO - IJoHmalb MCTOUHMKAE,
1l - paccTodgHMe OT TOUKM HabJOIeHMS IO MCTOUHMKAE,
TeTa - YIT'OJI MeXIOy HOpMaJIbIo K IIOBEPXHOCTNM MCTOUYHMKA VM HallpabBJIEHMEM

BU3MPOBaHUA.



2.33. XpoHMUeCKOe BO3OEMCTBME JIa3€PHOT'O MU3JIyYeHMUs - CHUCTeMaTUUeCKM
IOBTOpPSAKIEeCs
BO3IENMCTBMUE, KOTOPOMY I[OOBEPTanTCs JIoOM, NPodeCCUMOHAJIBHO CBS3aHHHE C JIA3E€PHEM
M3JIyYEeHMEM.

2.34. YacToTa CJemOBaHMSA MMIIYJILCOB JIA3€PHOTO M3JIYUEHMs - OTHOIEHMEe UYKcia
VIMITYJIBCOB JIA3€PHOT'O MBJIyUYeHMS K eIOMHMYUHOMY MHTEPBAaJly BPeMeHM HabJomeHMS.

2.35. JOHepreTuyeckas 5SKCIOBULMA - QU3MUecCKas BeJMUMHAa, OolpenesyseMas
VIHTETPaJioM
0OJIYyUYeHHOCTM I10 BPEMEHMU.

2.36. NcTupoBKka Jlazepa — COBOKYIHOCTL OINepaluy N0 PeryMPOBKEe ONTUUYECKUX
BJIEMEHTOB JIA3€PHOTO M3IOeNmMsa IJiS IIoJiydeHMs TpebyeMBIXx IPOCTPaHCTBEHHO-—
OHEPIreTnYEeCKUX

XapaKTEePUCTUK JIa3€PHOTO MBIYUEeHUd.

JamMmbna - IJIMHaA BOJIHBEl JIA3€PHOTO MUI3JIydeHUd (HM) .
aneda - BUIOMMBIM yYIJIOBOM pas3Mep MCTOUYHMKA M3BJIydeHUI
(pam) .
anbda - I[peneJyibHEM BUIMMEBIM yTJIOBOM pPas3Mep MCTOUHUKE,
npen npu KOTOPOM OH MOXeT pacCMaTpMBaTbBCA Kak
TOUEUHEI.
KCHU - apameTp, XapakTepu3ynlny HeCTabMIIbHOCTDb

SHEepI'MM MVMIIYJIBCOB B CEepuUMn.

Tay - IJIMTEJIbHOCTH VIMITYJIbCA JIa3€PHOTO MBJIyUEeHUSI
u (c) .

B - IONPaBOYHEBIN KO2QOMUMEHT, MUCIOJb3YEMBM IIPpU

onpeneneHum IIOY JIA3EPHOT'O MBJIYyUYEeHMA OT

IPOTAXEHHOTO MCTOYHMKA, YIJIOBOM pas3Mep

KOTOPOTI'O IpeBHmaeT anbda npemn.

D — OITUYeCcKasd IJIOTHOCTL.
D - OoInTHMyeckas IJIOTHOCTB CBETOOMIIbTPa Ha OJIMHE
Jambna BOJIHHEL JlaMOna .
d - IvaMeTp Iydka JIa3epHOI'O M3JIydeHMus (M) .
I
d - IvaMeTp OrIpaHuYMBAKIEN anepType (M) .
a
d - IraMeTp 3paudka Ijasa (M, MM) .
3P
E - objaydueHHOCTL (BT x M(-2)).
c
E (t) - OOJIy4eHHOCTh, cosmaBaeMasd Cepuey UMIIYJILECOB

MU3JIyUYeHMs Oobumer OJIMTEeJIbHOCTBI t.

E - I[peneJyibHO HOONYCTMMBEIM YPOBEHbL OOJiydeHHOCTM (BT
nnoy x M(=2)) .
c

E (t) - HOpenejibHO OONMYyCTMMOE 3HAaueHre OOJIyUeHHOCTU
ooy cepuyr MMIIYJLCOB OOWEeN OJIMTEJIbLHOCTLBI t.
c

E (ray ) - [OpenejibHO IOOIyCTHMOe 3HaUeHMe OBOJIyUeHHOCTHU



H

nny

CrIrMa

(3 x 10(4))

(ray )

nny

curMa

nny

oIl

(3x10(4))

OINHOT'O MMIIyJIbCa M3 Cepun.

YyacToTa CJIEONOBAHUS MMIIYJIBCOB MaNydyeHus (I'i) .

SHepTreTHuYecKas SKCIOBULMSA JIa3€PHOTO MUBJIyUYeHUS
(Ix x M2) .

SHepreTmyeckKad SKCIIO3MIIMA i-ro VMITYyJIBCa U3
cepun VMITYyJIBCOB.

CyMMapHOEe BHaueHMVe OSHEepPIeTUUYECKOM 3KCIIO3ULUM
3a paboumit meHs (t = 3 x 10(4) c) - cyrouHasa
mosa.

IpenesyibHO IONyCTMMOE 3HaueHMe SHepreTUUeCcKOn
SKCIOBULUM JIABEPHOTO UBIIYyUESHUS .

NpeneJibHO IOONYyCTMMOE 3HAUYEHMEe BSHEepPreTUdeCcKOM
3KCIO3ULUN VMIIYyJIbCa JIa3€PHOTO UBJIyUEeHUSI
IOJIUTEJIbHOCTBI0 Tay .

)Z8
NpenejyIbHO IOIYyCTMMOE 3HaUEHMEe BDHEPIeTUUYeCKOM
3KCIIOBULIUN cepum MMIYJIbCOB oOOumen
OJIMTEJIbHOCTRID t.

npeneJyibHO JOITyCTMMOE 3Ha4YeHUe SHepPeTquCKOﬁ
SKCIIO3UMLIMN OIOHOI'O VIMITYJIbCa nus3 cepum

VIMITYJIBECOB.

InpenejyibHad CyTOWHaAd »no3a.

KPaTHOCTb (yBeImMueHMe) OINTUYUECKOIT'O CpencTBa
HaOJIIeHNS .
paCCTOHHMe OT MCTOYHMKA MI3JIYUYeHMAd IO TOYKU

HabnogeHmus (M) .

obuee YMCJIO MMIYJIBCOB M3JIydeHMs 3a padboumin
meHb (3 x 10(4) c).

4YnCcJiO MMIIYJIBCOB B CepMM.

MOWHOCTL JIa3€pHOTO M3JgydeHus (BT).

MOIIHOCTb JIA3E€PHOTO M3JIyUeHUsd, [IPOollenmero
yepes OTPaHMUMBAKRIYID alepTypy, PacCIOJIOXEHHYI

B IJIOCKOCTM BXOIHOTO B3pauka ONTUYECKOTO
npubopa.

cpenHsas MOIHOCTEL M3IJIYUEHUS CEPUM MMIIYJILCOB
obmer OIMTeJILHOCThI T.

3HaueHue P (1) IOJg9 NPOTSAXEHHOTO MCTOYUHMKA.

npeneJyibHO ﬂOHyCTMMHﬁ YPOBEHE MOIHOCTN.

3HaueHue P OJid IMNPOTAXEHHOI'O MCTOUYHMKA.



W

W

oIl

CruIrMa

nny

nny

(ray )

(ray )

nny
npenejybHO OOy CTUMOE cpernHee 3HaUeHre
MOWHOCTM HEINPEPEBHOI'O JIa3€PHOTO M3JIydeHMS 3a
BpeMAa t.

NpeneJibHO IOOIYyCTMMOE 3HadeHMe MOULHOCTU CEepUM
VMIIYyJIbLCOB Ofmer IJUTEeJIbHOCThI t.

c
3HaueHue P (t) =1nJig NpOTAXEHHOI'O MCTOUYHMUKA .
nny

JIoWalb OTPAaHMUMBAWLIIEN alepTypel (M2) .

JIOMAIb IIONIEPEYHOTO CEeUeHMs Oyuka (M2) .

JIolanb [IOBEPXHOCTM MCTOUHMKA M3JIydeHUs (M2) .

OJIMTEeJILHOCTD BOBIOEMCTBUS (oBbnyueHMus)
HEIIPEPLIBHEIM U3JIyUeHUEeM WU Cepuel MMIIYJILCOB
JIa3epPHOTO M3JydeHusa (cC).

SHEePI'MA Jia3epHOoTo Mu3nydeHus (IOx) .
SHEePpIUSa UMIyJibCa JIa3epPHOI'o MUBIIyUYeHUS
OJMTEJIbHOCTRI Tay .
SHEPTUS CepUM MMIYJbCOB JIa3€PHOTO U3JIyUYeHUS
obmer IJIUTEeJILHOCThI t.
SHEPIMS OTHEJIbHOT'O MMIIYJIbCAa U3 CEepUM.
c
3HavyeHue W (Tay ) onsa VMIIyJIbCa U3 Cepuu,
n

YMEIET0 MaKCUMMAaJIbHYK aMILJIUTYIY .

CpellHA4d DBHeprrMd OIOHOI'O MMIIyJiIbCa M3 Cepum:

(ray ) = —===--

1z N
SHepIunAa JIa3E€PHOT'O M3JIYyYEeHUHA, npomenumuero
uepes OTPaHMUUTEJIEHYIO arepTypy,

PACIOJIOXEHHYI B IIJIOCKOCTM BXOIHOTO 3padka
ONTUUYECKOTO INpudopa.

CyMMapHOe 3HaAUeHHue SHepIn N3JIydYeHUA
HECKOJIBKMX MCTOUYHMKOB.

penesbsHO IOy C TUMBIM YPOBEHb DHEepIUMU
Jla3epPHOTO MBJIyUeHUH.

npenejibHO OOMyCTMMOE 3HauyeHME DSHEepITUn
VIMITYJIbCa JIA3EPHOTO MUIJIYUEHUS IJIUTEJIBHOCTBIO
Tay .

u

3HaAUEHUE W (ray ) oJisa IPOTSAXEHHOTO



noy u noy u

MICTOYHMKA .

c

W (t) - [OpenesyibHO HOONYyCTMMOE 3HAadeHMEe SHEepIUM Cepumn
nny VIMITYyJIBCOB IJIMTEJIBHOCTBI T.
ch c

W (t) - BHaueHue W (t) 1njig NpOTAXEHHOI'O MCTOUYHUKA .
nny nmy
c

W (ray ) - NIpenesyibHO HOIYyCTMMOE 3HadeHME DHEPTUM OIHOTO
nny " VIMITyJIbCa M3 CEepUM.
curMma

W - IIpenejibHO IOy CTUMBIV YPOBEHb CyMMapHOM
nny SHEPTUMU MBJIydYeHMs HECKOJIbBKUX MCTOYUHMKOB,

OeVICTBMEe KOTOPHX aINAVUTUBHO.

3. IllpemesibHO OONYCTMMEIE YPOBHM JIA3€PHOTO MBJIyUeHMS [IPM BO3IOEMCTBUM Ha IJlasza
U KOXY

3.1. Obume MOJIOXEeHUS

[lpeneJibHO HONyCTMMEIE YPOBHM (IIIIY) Jla3epHOTO MBJIyUeHMS yCTaHaBJIMBAKTCSHA
I0JiS IOBYX YCJIOBUM OOJIydYeHMS — OHHOKPATHOI'O UM XPOHMUECKOTO IJid TPpeX IMala30HOB
OJIMH BOJIH:

I 180 < jambma <= 380 HM
IT 380 < jamBma <= 1400 HM
IITI 1400 < jmamBpma <= 10(5) HM

HopMmpyeMeIMM [HapaMeTpaMy JIa3€PHOI'O M3JIyUeHMA ABJIAKTCA 3HepreTndeckKas
skcnosuuusa H m obiiydyeHHOCThb E, yCpeIHeHHEEe IO OT'paHMuUMBaKUEM alepType.

s onpenesyieHUs NpPenesibHO IOINYyCTMMBEIX ypoBHeM Hnny m Enny Hnpu BO3IOEMCTBUM
JIa3EPHOT'O MBIIyYeHMs Ha KOXYy yCPeIHEeHMEe IPOMBBOIMTCS 10 OT'PaHMUMBAKIIEN alepType
ouameTrpoM 1,1 x 10(3) M (mjuomaznb anepTtypel Sa = 10(6) m2).

g onpenejieHUsa NpPelesyibHO IONYyCTUMMHEIX ypoBHel Hnmy m Enny npu BO3IEVCTBUU
Ha Ivlasa JIa3€pHOI'0 M3JIydeHMsa B OuanasoHax I m III ycpenHeHMre NPpOM3BOIUTCHA
Takxe no amneprype mmamerpom 1,1 x 10(-3) M, a B mmanaszoHe II - 1o amneprype
oamerpoM 7 x 10 (-3) M.

Hapsany C SHepPreTHUYeCKOM 3KCIO3MUMEN M OOJIyYeHHOCTBI0 HOPMUPYEMEIMMU
rnapamMeTpamMu
ABJIAKKTCA TaKXe JBHepIrud W un MOIIHOCTBb P N3JNIydeHnd, Ipoumeuero depes YyKa3aHHBE
oTrpaHMYMBanye alepTypPH.

[Ipy oOlLleHKEe BO3IEMCTBMSA Ha IJlasa JIa3epHOT'O M3JlydyeHus B nmanaszoHe II (380
< nambzma <= 1400 HM) HOPMMPOBaHME DBHEPIUM U MOIHOCTM JIa3epPHOTO M3JIydeHMHd,
Ipolenuero 4depes OoT'paHMUMBAWLIYD alepTypy nuamMeTrpoMmM 7 x 10(-3) M, saBisgercs
IIEPBOCTEIIEHHEBIM .

Yxas3aHHBEIE BHIIE SHEPreTHMUYeCcKMe I1apaMeTphl CBSA3aHEl COOTHOMEHMSIMM

W P

nny ooy
H = -——— ; E = —-——- (3.1)

[MapameTps Hnoy, Enoy u Wnmy, Pnoy MOT'YyT MCHOJIB30BATBCA HE3ABMCHMMO B
COOTBETCTBUMU
Cc pemaemor sBamauert (cMm. [IpuJioxeHue 2) .

3.2. IIOY jazepHOTO u3yydeHus B nmanaszoHe 180 < jambma <= 380 HM OpM OIDHOKPATHOM
oBDJIydeHUMr TJla3 U KOXU

3.2.1. IIOY nnas OIMHOYHEIX MMIIYJIECOB



CooTHomeHMsa njsa onpeznesneHma Hnny, Ennoy u Wnnoy, Pnoy npu OOHOKPaTHOM
BO3IOEVICTBUU
Ha IJlasa M KOXY OIOMHOUYHEIX MMIIYJIBCOB KOJIJIMMMPOBAHHOTO MJIM PAaCCEeAHHOI'O JIa3epHOTIO
UBJIYyYEHUS B ClIeKTpajibHOM nuarnaszoHe I (180 < jmambma <= 380 HM) Opu OT'paHMUMBALIEN
aneprype 1,1 x 10(-3) ™M npuBeneHsl B Tabmuue 3.1 ¥ MWIIOCTPUPYITCS TpadmukamMm
Ha puc.3.1 m 3.2.

3.2.2. TIIY @mja cepuy MMIIYJIECOB

Ina omnpemesyieHMs NpPenejibHO IONYCTUMMBIX YPOBHEM JIa3€pHOTO M3JIYUYEeHUsS B
Iouarnas3oHe
180 < mambpma <= 380 HM IpPM BOBIENUCTBMM Ha IJlal3a M KOXY CEepUM MMIIYJILCOB
HeoOXOoOMMO
PYKOBOILCTBOBATLCS CJelyluMMy TpeBGOoBaHUIMMA :

a) SHepreTudueckas skcrnozmumsa Hi mnm oBiydyeHHOCTH El1 NOBepXHOCTEM POT'OBMULEL
¥ KOXM IPpM BO3OEMCTBUM JIOOOTO OTIEJIBHOT'O MMIYJIbCa M3 paccMaTpUBaeMOM
[IOCJIENOBATEJILHOCTH
HEe IOJDXHEl IIPEBHIATL NPEeIeJIbHO HOONYCTMMBIX BHAYEHUN IJIS OOMHOYHEIX MMITYJILCOB,
onpenejyiseMbx NyHKToM 3.2.1:

H <= H (ray ); E <= E (ray ) (3.2)
i ooy 128 i ooy 128

Eciy BPEeMeHHE MHTepBajl MexIy OOJIyUYeHMSMM OTIEeJIbHBIMM MUMIIYJIbCaMM MeHble
600 c, 3BHaueHus Hnnoy (Enmy) u Wnoy (Pnmy) omnpemesseTcs COIJIACHO PEKOMEeHIAalMSaM
nyHkTa 3.8.2 no ¢opmysnam (3.14) m (3.16).

0) Tak Kak BO3IENVCTBME Ha OMOJIOTMUECKMEe TKAaHM MI3JydeHusa B nmanaszsoHe 180
< g <= 380 HM of6jamaeT CBOMCTBOM aIOUTMBHOCTM, INPU YCJIOBMM BHIIOJIHEHUSI
IpeIenymero
TpeboBaHMSA OIHOKpAaTHas cyTouHas no3a Hcurma (3 x 10(4)) He HOoJrKHa [IPEeBHUIATH
3HA4YEeHMUM, olpenesigseMblx B Tadnuie 3.2:

cuIrMa M curMa
H (3 x 10(4)) = cymma H (ray ) <= H (3 x 10(4))
i1 i 128 ooy

3.2.3. IIIY jasepHOTO MBJIyUYeHMs IJig NYyYKOB MaJIOTO IMaMeTpa

Eciu m3jlydyeHMe KOHLEHTPMPYEeTCS Ha KOXe MM POTrOoBMIEe IJjiala B objacTu,
HaVMEHbBUIMY pa3Mep KOTOPOM pPaBeH MJIM MeHblle OuaMeTpa OI'paHMUMBaklle) alepTyph
1,1 x 10(-3) M, MakCMMaJIbHOE BHaYeHMe OODJIYUeHHOCTM E U BHepreTUMUeCcKOM 3DKCIIO3ULIUN
H He OOJIKHO MNPEeBHIIATHL BHaueHuy Enmy m Homy, onpeneyiseMelx NyHkTamu 3.2.1 u
3.2.2.

3.3. [IOY JjazepHOT0 MBJy4dYeHMS B nuanaszoHe 180<jamMbna<=380 HM OpM XPOHUUECKOM
OBJIyyeHUIM TJlas U KOXU

Ina omnpenejsieHusa NPenesyibHO IONYyCTUMMBIX 3HadveHuy Hnoy m Ennmy , Wnmoy m Pomoy,
a TakxXe NpeIesibHEIX CYTOUHHX o3 H(curma)nnmy (3 x 10(4)) npu XPOHMUECKOM OOJIydYeHUU
TJla3 M KOXM KOJIJIMMMPOBAHHEIM MM PACCESHHEM JIa3€pPHBM M3JIydeHMeM B IOMalla30He
oauH BoJsiH I (180 < jamBma <= 380 HM) HeOoOXOIOMMO COOTBETCTBYIME SHAUEHUS,
IpUBEeIEeHHEe B NOyHKTe 3.2 (Tabmuuwe 3.1 u 3.2), ymMeHbpumTs B 10 pas.

3.4. IIOY jazepHOTO u3yydeHmus B nmanaszoHe 380 <mambma <= 1400 HM OpM OODHOKPATHOM
obJIydyeHUMr I1Jia3

3.4.1. TIIIY npv BO3OEVICTBUM Ha IJlal3a KOJUJIMMMPOBAHHOTO JIABEPHOTO MIJIYUEeHUS
CooTHOWEHMS IOJIs onpenejyieHrs Wnny ¥ Pomy nopM BO3OEMCTBMM Ha IJlasza
KOJIJIMMUPOBAHHOTO
JIa3EePHOTO MBIydYeHMs (HaOJOIeHUM NPSIMOTO MJIM 3ePKaJIbHO OTPaXeHHOT'O IIydKa) B
nuanaszoHe 380 <jambnma <= 1400 HM npmeBemenel B Tadbmuuax 3.3, 3.4 ¥ WUIJIOCTPUPYITCS
rpabvkamMm Ha pmc.3.3.

3.4.2. IIOY npM BOBOEMCTBUM Ha IJla3a HEKOJJMMMPOBAHHOITO JIA3€PHOTO MBJIyUYEeHUS
ECiM MCTOUHMKOM HEKOJUIMMMPOBAHHOI'O (pacCesHHOTO uiau IUdOYy3HO OTpPaxeHHOTIO)
VBJIYUYEHUS SABJISeTCS NPOTSXEHHHM OOBEKT, IIPeleJIbHO IOMNYyCTMMEE 3HAUEHUS DHEePIUU



Wdnoy » mMomHOCTM Pdnmy 3aBMCAT OT BMIMMOIO yIUJIOBOTO pasMepa ajnbda 3TOro
VMCTOYHMKA .

BHaueHrsa Wdnny m Pdomy B 2TOM Cllydae HAXOOATCS YyMHOXEHMEM 3HadeHuM Wrnny
u Prnnoy OJsg KOJUIMMUPOBAHHOTO M3JydyeHMs (rn.3.4.1) Ha NONPaBOUHEIM KO3OOMLMEHT
B:

nnoy nny nny nny

BHaueHMa B onpemensaoTrcsa QOpMyJION:

2
B =B x (ansda) + 1 (anvdba > anbda )
1 npen
B =1 (anmeba <= ajabpbda ) (3.5)
npexn
3meck B - BCroMoTraTeJIbHEM KO2QOULUMEeHT, BaBUCIIMUIM OT IOJIUTEJIBHOCTM 1

obsIyuyeHusa.
BHauyeHUsa ajlepda M aHaAIUTUUECKMEe COOTHOUEeHMA OJid pacdeTa BEJIMUMHE Npel
B mavel B Tabjuue 3.5.
B ciiydyae BO3IOEMCTBUSA CEPUM MMIIYJIBCOB IIONPABOUYHEN KO2QbuUMeHT B npmHMMaeT
3Ha4YeHMe, COOTBETCTBYyKUEE IJIUMTEJIBHOCTM OTIAEJIBHOT'O MMIYyJIbCa B CEPUM.
3aBUCUMOCTEL HNpomsaBeneHusa Bl x anbpda (2) or yrja anbda HOpM pas3JIMUHBIX
OJIMTEJIEHOCTAX
obOJlyueHUs NpPMBENEeHa Ha puc.3.6.

3.4.3. IIIY npv BO3OEVICTBUM Ha IJlal3a CEPUM MMIIYJIBCOB KOJIJIMMUPOBAHHOTO
JIa3EePHOTO UBJIyUYEeHUs

[IpeneJIbHO IONYCTMMEIE YPOBHU IIPM BO3LOEMCTBUM Ha IJlalsa CepUM UMIIYJIECOB
KOJUIMMMPOBAHHOTO M3JIydeHMs B CllekTpajibHOM nmanaszoHe II (380 < jpambnma <= 1400
HM) YCTAHOBJIEHEl IOJI4 CJlydaekB, KOI'qa IOJIUTEJIBHOCTB OTHOEJIBHOI'O MMIIYyJIBCa B Cepumn
Tayn He npemwmaeTr 0,25 ¢, a yacToTa CJI€OOBAHUS MMIIYJIBCOB B cepum Fu ©GoJibue
0,005 T'u (mMHTepBaJl MeXIOy OTIEJILHEIMM MMIYyJbCaMy B cepum MeHbime 200 c).

Ecium Fu <= 0,005 T'u, BO3melCTBME HAa IJla3a OTIOEJIbHEX MVMIYJIbECOB M3JIYUEHUS
CUMTaeTCsd He3aBUMCUVMBIM. HpM OTOM HOPMUPYETCA 3HAUEHME DJSHEepI'UM MMIIYyJiIbBCa, MJMeKIeIro
MaKCVMaJIbHYIO aMILJIMTYynOy :

c
W (Tay ) <=W (Tay ) (3.06)
M max ooy "

Ecam Fu > 0,005 T'u, 3HaueHME NpPelnejIbHO IONYyCTMMOM DHEPTUUM CEePUM MMITYJIECOB
NBJIYyUEeHUs IJIUTEJIbHOCTHI L NpM BOBHOEMCTBMM Ha IJialsa Wenny (t) paBHO MeHbIeMy
V3 OBYX BHaueHuM sHepruu W1 m W2, omnpemessgeMbelx GopMyJiaMu:

W =W (t)
1 nonmy
N 2/3
W =W (ray ) (---) (3.7)
2 ooy u KCHU
roe W (t) m W (Tray ) - OpeneJibHO IOINYyCTMMEIE 3HAUEHUS BHEePpIMY NIy IOy
Y OIOMHOUYHHEIX MMIIYJIbCOB IJIMTEJIBHOCTBIO t M Tay , COOTBETCTBEHHO, IJsA U

KOJIJIMMMPOBAaHHEIX
IIOTOKOB M3JaydyeHusa (m.3.4.1);

KCY — OIpenesyiseTCs OTHOINEHMEM MAaKCUMAaJIbHOM SHEePTUM OTIESJILHOTO MUMIIYJIbCa
B pacCMaTpMBAaEeMOMV CepuM K CpemHeMy BHAaUYeHMU:

c
W (Tay )



M max

KCU = ——————————- (3.8)
_C
W (ray )
B Tex cayuasx, KOT'Ia KCM HEeM3BEeCTHO, CJlIeOgyeT CuMTaTb Kcu = 1.

e +
\ C |
\ W () =W opuy W <= W \
\ noy 1 1 2 | (3.9)
\ c |
\ |
\ W (L) =W opy W > W \
\ noy 2 1 2 |
e +

Hpeneano OOy CTMMOE CpellHee 3HadeHMEe JSHepI'VMM OIOHOI'O MMIIyJIbCa M3 Cepumn
IIpy 5TOM PaBHO

Korzma IJIMTEJIBHOCTBH CEPpMM MMIIYJIBCOB IIpPeBHmAaeT 1 C, Lejiecoobpa3HO ONpeneisaThb
3HAUEeHMEe IMpelesibHO IONYyCTUMOM CpemHEeM MOIHOCTMU.

[IpeneJsIbHO IONYyCTHMMas CpeIHSS MOIHOCTL CEPUM MMIIYJIBCOB JIa3€PHOT'O MBJIyUYEeHUS
opu OBJIydeHUM IJlas KOJUIMMMPOBAHHEIM IIyUKOM Pchnny (t) paBHa MeHbUIEMYy U3 IOBYX
3HaueHuy MomHocTu Pl m P2 onpemesseMelx QOPMYyJIaMM :

P =P (t)
1 nnoy
(3.10)
W (tray ) 2/3
nny u N
L (===)
2 t KCU
rne P (t) - BHaueHMe MNPenesibHO HOONYCTMMOM MOUWHOCTM MMIIyJibCa IOy
OJIMTEJIbHOCTLIO
t IJi9 KOJUIMMMPOBAHHOTO MagydeHmsa (m.3.4.1).
e e L L T T e e +
\ e
\ P (t) = P mopm P <=P \
\ ooy 1 1 2 | (3.11)
\ |
\ e
\ P (t) = P opm P > P \
\ nmy 2 1 2 |
o +

ECM MCTOYHMKOM M3JIyUEHMS SBJSETCS NPOTSXEHHEN OOBEeKT, MNpelesibHO IONYyCTHUMEE
3HAUEHUS DBHEePI'UM CepuM MMIYyJbCOB Wconny (t), cpelHeM MOWHOCTM M3JIyUdEeHMS B CepUMn
Pcaonny (t), 2HepIuM OINHOT'O MMIyJIbCa B cepum Wcdnny (Tayu) ONpelesigioTCsa YyMHOXEeHMEM
NpeneJyibHEIX BHadyeHMM, BamaHHBX o¢opmysamu (3.9) m (3.11) Ha monpaBOUHBIM
kOo2b0bULIMEeHT
B, npuBeOeHHEM B N.3.4.2:

CcLh C

W (t) =B x W (t)
nny nny
Cch C

P (t) =B x P (t) (3.12)



nny nny

cd ch
W (ray ) = B x W (ray )
oy mn ooy n

3.5. IOV jnazepHOTro MaJIydeHMsa B nuanaszoHe 380 < jlambnma <= 1400 HM HOpM XPOHUUECKOM
BO3IOEMCTBMUM Ha IJlal3a

Iiia omnpemesyieHMs NPenelibHO IOONYCTMMBIX SBHAUEeHMM WOy M POOy KOJUJIMMUPOBAHHOTO
WIM PaCCeSHHOTO JIa3€pPHOTO M3JIyUeHMs B amanasoHe II (380<mambpma<= 1400 HwM)
IpM XPOHMYECKOM BO3IEMCTBMM Ha IJlada HeoOxomuMo yMeHbmmTb B 10 pas
COOTBETCTRBYIIME
npeneJyibHEIE 3HAYEHMs IJiS OINHOKPATHOT'O BO3IEMCTBUA, IIPMBEIEHHHE B I.3.4.

3.6. IOV jnazepHOTro MaJdydeHMsa B nuanaszoHe 380 < gambma <= 1400 HM OpM OIDHOKPATHOM
ODJIyYeHUN KOXU

CooTHOUmWeHMa IJid onpenejyieHMsa 3HaueHuy Hony m Ennmy, a Takxe Wnaoy m Pomoy
IpM ONHOKPATHOM BO3IEMCTBMM Ha KOXY KOJUJIMMMPOBAHHOT'O WMJIM PACCESHHOTO JIa3epPHOI'O
MBJIyYeHUs B ClIeKTpayibHoM nmanaszoHe 380 < jambma <= 1400 uM npuBeneHe B Tabjuie
3.6 ¥ uinoCcTpupylTca I'pabukamm Ha puc.3.7 m 3.8.

IraMeTp orpaHMuMBamuel anepTyps paBeH 1,1 x 10(-3) M.

Hpeneano OOIIyCTVIMEIE YPOBHU IIPUN O6queHMM KOXIM CcepuraMM VIMIIYJIBCOB OIllpeleJieHEL
B 1.3.8.2.

3.7. IOY JjazepHOTo MaJIydeHMsa B nuanaszoHe 380 < jlambnma <= 1400 HM HOpM XPOHUUECKOM
OBJIyUEeHUM KOXU

g omnpenejyieHusa NPenesyibHO IONYyCTUMMBIX 3HadveHuy Hnny, Enoy u Wnnoy, Pnoy
IPpY XPOHMUECKOM BO3IEMCTBUM Ha KOXY KOJIJIMMMPOBAHHOI'O MJIM PACCESHHOTO JIa3epHOI'O
n3JIyuyeHmsa B nmanaszoHe II (380 < jambma <= 1400 HM) HeoOBXOOMMO YMEHBIIMTEL B
10 paz cooTBeTCTBylUME NpeleJibHbEEe BHaueHMs, IpMBEeIeHHbBe B II1.3.6.

3.8. [OY jazepHOTO MAJNyYeHMs B nuamnaszoHe 1400 < jgambma <= 10(5) HM npu
OIHOKPAaTHOM
oDJIydeHUMr TJla3 U KOXU

3.8.1. TIIY jasepHOT'O MBJIYUYEHMUs IOJiS OIMHOUHEIX BOBIEVCTBUM

CooTHomeHus nnusa onpenesieHus Hnony, Enny u Wnonoy, Pooy Opr OOHOKPAaTHOM
BOBIEVICTBUU
Ha IJla3a ¥ KOXY MMIIYJIbCHOT'O MJIM HEIPEPHBHOI'O KOJUIMMMPOBAHHOIT'O MJIM PaCCeSHHOI'O
naJlydyeHus B nuanas3oHe III (1400 < mambpma <= 10(5) HM) npuBeneHel B Tabiuie
3.7 n wmocTpupylTCcsa Ipadmuxkamm Ha puc.3.9 m 3.10.

3.8.2. IIIY jas’epHOTO MBJIYUYEHMS IJiS CEePUM MMITYJIECOB

[IpeneyibHO OONYCTMMEE YPOBHM DHEPIEeTUUYECKOM DKCHIO3ULUM U OBJIYyUeHHOCTU
IpY BO3OEMCTBUM Ha IJlaza M KOXYy CepUM MMIIYJIBCOB JIa3€pPHOI'O MBJIyUYeHMS B IMalla30He
IIT (1400 < jambma <= 10(5) HM) ycCcTaHaABAMBAKWTCA IOJS CliydaeB, KOoI'Ia IOJIUTEJIBHOCTHb
OTHOEJIBHOT'O MMIIYyJIbCa B CepUM HE IIpeBHIIaeT lO C, a 4YmCcTOTa cCJIegoBaHMA VIMIIYJIECOB
npeBemaeT 1,7 x 10(-3) T'u (BpeMeHHOM MHTEPBAJ MEXOY OTIEJIbHBEIMM MMITYJIbCaMM
mMeHbme 10 MMHYT) .

IraMeTp orpaHMuUMBamUEelM anepTyps pabBeH 1,1 x 10(-3) M.

3HadeHMe NpenesyibHO IOOINYyCTUMMOM SHEPIeTUUEeCKOM 3KCIO3MLUUM CEePUM MMIYJIbECOB
Henpoy (L) KOJIMMMPOBAHHOTO WMJIM PACCESHHOTO JIa3€PHOTO MBJIYUEHMS ONpenesiseTcs
KakK MeHbllee M3 OBYX 3HauveHur H1 m H2, 3amaHHHX bopMyJiamu:

H=H (t)
1 nnoy
N 1/2 (3.13)
H =1H (ray ) (==-)
2 nny u KCHU

[lapamMeTp KCHU omnpenejyieH B .3.4.3.



\ c |
\ H (t) = H npm H <=H \
| noy 1 1 2 | (3.14)
\ |
\ c |
\ H (t) = H nopm H>H \
\ noy 2 1 2 |
e +

CpenHee 3HadeHMEe MNpeleslbHO IOONYyCTMMOM SHEPIeTUMUYECKOM 3KCHIO3ULMUM OIHOTO
VMIIyJIbCa M3 cepum onpeneindeTcsa nejieHyeM Hcenny (t) Ha 4UMCIIO MMIYJIBCOB B CepuUmn
N.

Ecay IOIMTEeJIBHOCTH CEPMM MMIIYJIBCOB IpeBBIIaEeT 1 C, LeJecooOpasHO ONpeleldaThb
3HaueHKe IpeleJIbHO IONYyCTMMOM CpeIHeM OOJIyUYeHHOCTH.

[IpenesIbHO OONYyCTMMas CpelHsas OOJIydeHHOCTb CepuM MMNYJIbCOB Ecnmy (t) pabBHa
MeHBIIEMY M3 IOBYX 3HaueHulr E1 u E2, onpenensemelx GopmyJiaMu:

E =E (t)
1 nnoy
H (ray ) (3.15)
noy u N 1/2
E = === (=—=)
2 t KCU
e +
\ _c
\ E (t) = E npu E <= E \
\ ooy 1 1 2 | (3.16)
\ |
\ _c |
\ E (t) = E nopm E > E \
\ noy 2 1 2 |
T et it +
Bo Bcex cayuasax
c -6 c
W (t) = 10 X H (t)
nny nmy
c -6
P (t) = 10 X E (t)
nny nny

Ecim yacToTa cJemoBaHUS UMIYJIbCOB Fu MeHpme 1,7 x 10(-3) Tu, TO BO3IOEMCTBUE
Ha ITJla3a ¥ KOXY OTIEJIbHEIX UMIIYJIbCOB MBJIYUYEHMS CUMTAETCs HEe3aBUCUMEIM. [Ipy 3TOM
HOPMMPYETCS SBHAUEHMUE DHEePTEeTUUECKOM DKCIO3ULUM IJIS VMIIYJIBCOB, MMEWIMUX
MaKCUMaJIbHY0
AMIIUTY Y :

c c
H (Tay ) <= H (ray )
1 max nmy u

HpMBeHeHHbIe BEIIIS @opM'yan IIPVMIMEHAITCA ¥V IIPUM PaCCMOTPEHMM
- BOB3IOENCTBUSA Ha IJlaza CepMﬁ VIMITYJIBCOB JIa3€pPHOTI'O MI3JIYUEHMA CIIEKTPAaJIBHOI'O

nmanasoHa I (180 < mambpma <= 380 HM);
- BOBIOEMCTBMSA HA KOXY CEPUM UMIIYJILCOB JIA3€PHOTO MBJIYUEeHMS CIeKTPAaJIbHBIX

omanaszonos I, II (180 - 1400 uwMm) .

3.9. IOV JjazepHOTO MBJNydYeHMsa B nuanaszoHe 1400 < jmambma <= 10(5) HM npu
XPOHUUECKOM



BOBIEVICTBUM Ha IJlazsa U KOXYy

Ina omnpenejieHusa s3HadeHuM Hnny, Enny u Wnmy, Prnnoy Opu XpPOHMYECKOM
BO3IENMCTBUU
Ha IJla3a M KOXY KOJUJIMMMPOBAHHOT'O MJIM PACCESHHOTO JIa3€PHOT'O M3JIyUYeHUS B
CIIEKTPaJibHOM
nuanaszoHe III (1400 - 10(5) HM) HeoOXOIMMO YMEHBUIMTL B 5 pas COOTBeTCTBYyIME
IpeneJyibHEIE 3HAYeHMs IJiS OOHOKPATHOI'O OOJIydYeHMs, I[IPMBEIEeHHEEe B II1.3.8.

3.10. IIIY npm OIOHOBPEMEHHOM BOS3IEMCTBUM Ha ITJlala M KOXY JIa3€PHOTO MIJIyUEeHUS
C Pa3JIMYHEIMM IOJIMHAMM BOJIH

Himmke paccMOTpeHBl NpabBuila ONpenesieHMd MNpenesyibHO IOOINYyCTUMEIX YyPOBHEN IIpU
OOHOBPEMEHHOM BOBﬂeﬁCTBMM Ha IJla3a M KOXY MOHOXPOMATUUECKOI'O MIJIYUEeHNMA
HECKOJIbKUX
PaBJIMUHEIX MCTOUYHMKOB. ITM MCTOUHMKM B OOmWEM Cjiydae MOTYT MMETH Pa3JIMUHEE
XapaKTEPUCTUKNA

— CIIEeKTpaJibHEE (ﬂBa MJI HECKOJIBKO THUIIOB Jia3€epoOB, TI'eHepalrd HECKOJIbKUX
IOJVH BOJIH OIHMM JIa3€pOM, T'e€Hepaluus I'apMOHUK) ;

— BPEMEeHHHBE (pPeXMMbl — HENPEPHBIBHBIM, MMIIYJIbCHBIM, HEIIPEPHIBHEIM C MOIYJSLMelN
MOWHOCTM M T.I.);

- [NPOCTPaHCTBEHHEE (KOJIJIMMMPOBAHHBEY NIydok, IMbOOY3HO OTpaxeHHOe WU
paccesHHOe
U3JiydeHue) .

CTeneHb OMNMACHOCTM IPM OOHOBPEMEHHOM HOEMICTBUM MIJIYUEHMUS Pa3JIMUHBIX MCTOUHMKOB
IBISeTCS aOOIMTUBHOM B CIEOYIMX CJIydasax:

- BOBIEMCTBME Ha KOXYy M3IJNIydeHMUs JIoObX IJIMH BOJIH B mOmanazoHe 180 < jambia
<= 10(5) um;

- BOBIEMCTBME Ha IepelHMe Cpelbl IJlal3a M3JIydeHMsS B IMalasoHaxX OJIMH BOJIH
180 < jmambma <= 380 uM m 1400 < jmambma <= 10(5) HM;

- BOBIENCTBME Ha CeTUaTKy IJlala MI3JIyudeHMsS B IOManasz3oHe IJimH BoJiH 380 <
jgambrna <= 1400 HwM.

IJig9 KaxOoro M3 IIEePEeUMCIJIEHHEIX TpexX CJlydYaeB I[peneJjlIbHO IOOIYyCTUMEE YPOBHU
YCTaHaBJIMBAKTCA HEe3aBUCHUMO. HaanMep, IIpy OOHOBPEMEHHOM BOBﬂeﬁCTBMM Ha TIJla3a
VBJIYUYEHMS aprOHOBOTO Jlalepa (OCHOBHEIE IJIMHEI BOJIH 488 m 514 HM) ¥ Jjazepa Ha
yojekucyoM raze (10600 HM) ycTaHaramBawoTca IIIY O COBMECTHOIO IOEeMCTBUS
KOMIIOHEHT
U3JIydYeHUsa C OamMHaMy BOJIH 488 m 514 HM M oTmesbHO - IIIOY OJsg MBJyUYeHMsS C OJIMHOM
BosiHEL 10600 HM, Tak kKak OOBEKTOM BOB3IOEMCTBMS B II€PBOM CJlydae SBJISeTCsS CeTuaTKa,
a BO BTOPOM POTOBMIA TJiaza (CcM. Takxe [IpuJioxeHue 2) .

[lpeneyibHO OONYCTMMAas CyMMapHas SHEepPIMS MM MOUWHOCTL M3JIYUYEeHMUs OT HEeCKOJIbKUX
MCTOUYHMKOB, INEMCTBME KOTOPHIX SABJISETCS aIOUTKBHEIM, OINpelNejiseTCd CJleIyUyMU
dbopMmyITamMm :

Curma (1) (n) n (1)
W =C x W + ... +C x W = cymma C W
ooy 1 ooy n ooy i=1 i ooy
(3.17)
Curma (1) (n) n (1)
P =C x P + ... +C x P = cymma C P
ooy 1 ooy n ooy i=1 i ooy
roe n - 4YucCJIO MCTOYHMKOB WM3JIYy4YEeHMUHd, HeﬁCTBMe KOTOPBIX agiInMTVMBHO;,
1 - YCJIOBHEIM TOPSNOKOBEM HOMEP MCTOUHMUKA;
(1) (1)
W , P - IpenejibHO HOONYCTMMEE 3HAUeHUS D2HepIuM (MOWHOCTN)
ooy ooy KaXIoI'O MCTOYHUMKA,
C - OTHOCMTEJILHBEI SHEPTOBKJIAN KaXIOT'O MCTOUYHMKA, ONpeleJiSeMbM Kak

i OTHOmWeHMe sHeprUM (MOWHOCTM) BCEX MCTOUHMKOB

(1) (1)
W P



i n (i) n (1)
cymma W cyMmma P
i=1 i=1
opmysiel (3.17), (3.18) npuMeHMMEI B TeX CllydyasxX, KOTIa IJUTEJILHOCTDH

DKCIIOBULIUNA
Wi VIMITYJIBCOB M3JIYYEeHUA paCCManMBaeMBIX VMCTOYHMKOB ¥VMIMEKT OIVMH M TOT Xe HOpH,JIOK.
[Ipy NpoBemeHUM NPAKTUUECKMX PaCUeTOB SBHAYEHMA SHEepPpI'MM (MOWHOCTM) MOTYT OBITh
3aMEHEeHb SKBMBAJIEHTHBIMM SBHAUEHMUAMM DHEPIeTUUECKOM BKCHO3UUMM (ODJIYyUYeHHOCTHU) .

3.11. IIOY wu3ydeHUd Jla3€pPOB, MCIOJNb3YEMEX B TeaTpaJlbHO-3PeJIMUIHEIX MEePONPUSATUIX,
IOJi9 OeMOHCTpalumuM B ydeOHEIX 3aBeOeHMAX M MEeIMLMHCKOM allapaType

[Ipy MCHOJIB3OBAHUM JIA3€POB B TEaTPAaJIbHO-3PEJIMIIHEIX MEPONPUSTUAX M IOJId
IeMOHCTpalLum
B yueOHHX 3aBeIeHMAX MpPemNesIbHO INONYyCTMMEIE YPOBHM IJis BCEeX YUACTHMKOB (3puUTeinu,
aKTeps, CTYHOEHTH, WMKOJIbBHMKM, IIpelnolaBaTesy, OOCIyXMBAKUMM [IepCOHaJl M Ip.)
YCTaHapJiMBaeTCd B COOTBETCTBMM C HOPMaMM IOJId XPOHMYECKOI'O O6J’IyquVIH (HyHKTbI
3.3, 3.5, 3.7).

[Ipy MCIOJIL30BAHUM JIA3€POB KakK BDJIEMEHTOB ONTUYECKUX MEIMUMHCKUX NPpUOOpPOB
IOJIS [ONCBETKM, GOPMMPOBAHMS MNPULEJNLHEX METOK UM IPYTMUX Liejel, He CBSIB3aHHBIX
HENOCPEOCTBEHHO C JiIedeOHEIM IEeVCTBMEM M3JIyUeHUS, NPemOeJIbHO IONYyCTHMBE YPOBHU
OJIsS TJla3 M KOXM [NalMeHTOB, Bpauei M OOCHyXMBAKIETO IepCcoHajla yCTaHAaBJIMBATCS
B COOTBETCTBUM B HOPMaMy IJII XPOHMUYECKOTO OOjgyuyeHms (nyHkTe 3.3, 3.5, 3.7).
Tabamua 3.1

CooTHomeHMsa s onpenesieHusa Hnny, Enoy mu Wnny, Pnoy npu OODHOKPATHOM BO3IEVCTBUU
Ha IJlasa ¥ KOXYy KOJUIMMMPOBAHHOI'O MJIM PACCESHHOI'O JIA3€PHOI'O M3JIyYeHMHA B IOuallasoHe
I (180 < jmambma <= 380 HM) . OrpaHmumBawmas aneprypa - 1,1 x 10(-3) ™

Fom - Fom - o +
| ChnexTpaJibHBM | JMMTelbHOCTD \ Hooy, IIx m(-2), \
| wmHTepras Jjsambpa, |BozmewcTBuUA T, \ Engoy, BT x M(-2)
\ HM \ c | |
Fmm Fmm o +
[£<=10(-9)
180<namBbna<=380 \ H = 2,5 x 10(7) x

Fom - Fom - e et +
| 180<mambma<=302,5 |10(-9)<t<=3 x 10(4) |H = 25
\ | | nmy |
\ | | |
\ | | |
\ | |E = 25/t |
\ | | nmy |
fom fom o +
| 302, 5<nmambma<=315 10(-9)<t<=Ti*

H = 4,4 x 10(3) x

nmy



| |
e it e e e e e e +
| 315<mambna<=380 |10 (-9)<t<=10 |
| | |H = 4,4 x 10(3) x \
\ | | ooy |
\ | | |
| | | KOpeHb YeTBepTOM cTelleHu m3 t |
\ | | |
\ | | |
\ [10<t<=3 x 10 (4) |H =8 x 10(3)
\ | | ooy |
\ | | |
\ | | |
| | |E =8 x 10(3)/t |
\ | | nmy |
\ | | |
\ Bo BCcex clyudasax:
| W = H x 10(6); P = E x 10(-06)
\ nny nny nny nny |
o - +
0, 8 (mambma-295)

*Ti = 10(-15) x 10 , JlamMbma - HM
Tabauua 3.2
[lpeneyibHEIE ONHOKPATHHE CyTOuHBIEe HO3bl Hecurmannmy (3 x 10(4)) npum obiaydeHuM 1Jias
M KOXM JIa3€pPHBIM U3JIydeHMEM B CHeKTpaJibHOM AOmanaszoHe I (180 < mambpma <= 380

HM)

o - o +
\ | curMa |
\ CnekTpallbHEM MHTepBaj Jjambna, HM | H (3 x 10(4)), Ix x M(-2) |
\ | ooy |
R it et o +
| 180<mambma<=302,5 | 25
| | 0,2 (1ambma-295) |
| 302, 5<mambna<=315 | 0,8 x 10
| 305 | 80 |
| 307,5 | 250 |
| 310 | 8 x 10(2) |
| 312,5 | 2,5 x 10(3)
| 315 | 8 x 10 (3)
| 315<mambna<=380 | 8 x 10(3)
o - o +

Tabauua 3.3

CooTHOmEHME NJia onNpenejieHrsa WOy IOIpY OOHOKPATHOM BO3OEMCTBUM Ha ITJlasa
KOJIJIMMUPOBAHHOTO
JIA3EPHOTO MIJIyUeHUs B CIEeKTpaJibHOM amanazoHe II (380 < mambma <= 1400 HM) .

IIMTEeNbHOCTL BO3OEMCTBUA MeHblle 1 c. OrpaHmumBapmasa amneprypa — 7 x 10(-3)
M

o e o +

| CnexTpaJibHEM | IOnuTelbHOCTHL OOJyueHUs t, C \ Wnoy, Ix |

| MHTepBas JamMbma, HM| |

e e i fom e +

| 380<5mambma<=600 \ t<=2,3 x 10(-11) |kOpeHb TpeTbeM CTe-

\
| |meuy us t2

| | |
2,3 x 10(-11)<t<=5,0 x 10(-5) 18,0 x 10(-8) |
| | |
| 5,0 x 10(-5)<t<=1,0 /5,9 x 10(-5) x

| | KOpeHb TpeTber cre- |



| menn mus t2

\

|menm m3 t2
| |
10(-9)<t<=5,0 x 10(=-5) 110(-6) |
| |

5,0 x 10(-5)<t<=1,0 [7,4 x 10(-4) x

| kKopeHb TpeTbel cre-— |

| meHmn m3 t2

|
Fom - o Fom - +
| 600<smambna<=750 \ t<=6,5 x 10(-11) |kopeHb TpeTbeM CcTe- |
\ | |meHn ms3 t2
\ | | |
\ |6,5 x 10(-11)<t<=5,0 x 10(-5) |1,6 x 10(-7)
\ | | |
\ | 5,0 x 10(-5)<t<=1,0 1,2 x 10(-4) x
\ | | KOpeHb TpeThbel cTe-— |
\ | |menn m3 t2
Fmm o Fmm +
| 750<mambma<=1000 \ £t<=2,5 x 10(-10) | xopeHr TpeTben cre- |
\ | |meHn ms3 t2
\ | | |
\ 12,5 x 10(-10)<t<=5,0 x 10(-5) 14,0 x 10(-=7)
\ | | |
\ | 5,0 x 10(-5)<t<=1,0 13,0 x 10(-4) x
\ | | KOpeHb TpeTbel cre- |
\ | |meHn ms3 t2
o o fmm - +
| 1000<mamBbma<=1400 | t<=10(-9) | KOpeHb TpeTbeyr Ccre-

|

|

|

|

|

|

|

+

Tabauua 3.4

CooTHOWEHMS NOJIsS OoNpelejieHrs POy IpY OOHOKPATHOM BO3OEMCTBUM Ha ITJlasa
KOJ'IJ'IMMMpOBaHHOI‘O
JIJA3EPHOTO MIJIyUeHUs B CIEeKTpaJibHOM amanazoHe II (380 < jmambma <= 1400 HM) .

OnmuTesbHOCTL OOJyydyeHus OoJpme 1 c. OrpaHuumBabmas amneprypa — 7 x 10(-3) ™
o - o o +
| CnexTpaJibHEM | HOnuresnbHOCTL O0OJyueHUs L, C \ Pnomy, BT

|MHTepBan gaMbra, HM| |

o bt o +

| 380<mmambma<=500 1,0<t<=5,0 x 10(-2) |5,9 x 10(-5)/
| KOpeHb TpeTbeM cre- |

|menu ms t |

| KOpeHb TpeTbelm cTe-
| menn mus t
|
2,2 x 10(3)<t<=10 (4) 12,0 x 10(=-2)/t
|
t>10(4) 12,0 x 10(-06)

\

|

|
o e T Fmm +
\ | 5,0 x 10(2)<t<=10(4) 13,7 10(-3)/t
\ | | |
\ | £>10 (4) 13,7 x 10(=7) |
e e e +
| 500<5maMbrna<=600 \ 1,0<t<=2,2 x 10(3) 15,9 x 10(-5)/
\ | | KOpeHb TpeTbel cre- |
\ | |meHu us t |
\ | | |
| | 2,2 x 10(3)<t<=10(4) [10(-2)/t
\ | | |
\ | t£>10(4) [10(-6)
o e e +
| 600<ymamMbna<=700 \ 1,0<t<=2,2 x 10(3) [1,2 x 10(-4)/

|

|

|

|

|

|



o e fom +
| 700<51ambna<=750 \ 1,0<t<=10 (4) 11,2 x 10(4)/

\ | | KOpeHb TpeTbel cTe-— |
\ | |menu us t \
\ | | |
\ | £t>10(4) 5,5 x 10(6)
o e e T fom - +
| 750<5mamMbna<=1000 \ 1,0<t<=10 (4) 13,0 x 10(-4)/

\ | | KOpeHb TpeTbeM cre- |
\ | |menn m3 t \
\ | | |
\ | £t>10(4) [1,4 x 10(-5) |
oo R et Fmm +
| 1000<mambna<=1400 | 1,0<t<=10 (4) | 7,4 x 10(-4)/

\ | | KOpeHb TpeTbely cre- |
\ | |menn mus t \
\ | | |
\ | t>10 (4) 13,5 x 10(=-5)
oo o Fmm +

Tabmauua 3.5

BaBUCUMOCTEL BEJIMUMHEL [IONPABOYHOT'O kKO3bOMIMeHTa B OT BMAMMOI'O yIJIOBOI'O pasMepa
NPOTAXEHHOT'O MCTOUHMKA M3IJIydeHMA ajibda IJig pPasJIMUHBIX MHTEPRBAJIOB IJIMTEJIBHOCTEN

obJIyueHus

Fm e e L P L e e P P e fomm +
| JnmuTenbHOCTE OONyueHUs t, | IlonpaBOUYHEI | lpenesbHEM yTOJ|
\ c | xoodbdmumeHT B | anpbanpen, pan |
o et Fom +
\ t<=10(-9) | 10(3) x anbda2 + 1 \ 10(-2)

|10 (-9)<t<=10(-7) | 2,8 x 10(3) x anpdpa2 + 1 | 6,0 x 10(-3) |
|10 (=7)<t<=10(-5) | 8,2 x 10(3) x anbdpa?2 + 1 | 3,5 x 10(-3) |
|10 (=5)<t<=10(-4) | 2,5 x 10(4) x anpdpa?2 + 1 | 2,0 x 10(=3) |
|10 (-4)<t<=10(-2) | 8,2 x 10(3) x anmpda2 + 1 | 3,5 x 10(-3) |
|10 (-2)<t<=1 | 2,8 x 10(3) x anpda2 + 1 | 6,0 x 10(-3) |
| t>1 | 10(3) x anpda2 + 1 \ 10(-2)

e et e Fom e +

Ecim anvbda <= anbdanpen, BedMuMHa B NpMHUMMAaeTCsa PaBHOM eOUVHUIE.
Tabmamua 3.6

CooTHomeHMa mJjia omnpenejyieHusa Hnony, Enmy m Wnnmy, Pooy npM OOHOKPATHOM BO3IEMCTBUMU
Ha KOXYy KOJUIMMMPOBAHHOI'O MJIM PACCESHHOI'O JIA3€PHOI'O MBJIYyUYEHMSA B CIEeKTPalilbHOM

ouanas3oHe 11 (380 < jambma <= 1400 uM) . OrpaHmumBammas amneprypa - 1,1 x 10(-3)
M

e e +

| CnexTpaJibHE InmMTesIbHOCTh |Hnoy, Ix.m(-2); Enmoy, Br.m(-2) |

| MHTepBan JgaMbia, HM obnyueHus t, c \

e +

| 380<mmambna<=500 10(-10)<t<=10(-1) H =2,5x 10(3) x

\ nny

KOPEeHb INATOM CcTeneHu u3 t

10(-1)<t<=1 H = 50 x 10(3) x
nny

KB.KOpPeHb M3 t

1<t<=10(2) E = 5,0 x 10(3)/
nnoy
KB.KOpeHb U3 t
t>10(2) = 5,0 x 10(2)

_———— — — — — — — — + — — 4

+
|
|

| |
| |
| |
| |
| |
! |
| |
| |
\ |
| |
| |

nny



o o et et ittt +
| 500<mambma<=900 | 10(10)<t<=3 | H = 7,0 x 10(3) x

\ | | nny |
\ | | xopeHb NATOM CTeneHu u3 t \
\ | | |
| | 3<t<=10(2) | E = 5,0 x 10(3)/

\ | | nmy |
\ | | xB.KOpPeHb U3 L |
\ | | |
| | t>10(2) | E = 5,0 x 10(2)

\ | | nny |
- - —_—_————— +
| 900<ymambna<=1400 | 10(-10)<t<=1 | H =2,0 x 10(4) x

\ | | nny |
| | | KOPEeHb INATOM cTeneHuM u3 t \
\ | | |
\ | 1<t<=10(2) | E =2,0 x 10(4)/

\ | | nny |
\ | | xopeHb NATOM CTeneHu U3 t \
\ | t>10(2) | E = 5,0 x 10(2)

\ | | nny |
\ |
| W = 10(6) x H ; P = 10(-0) x E

\ nny nny nny nny |
o +

Tabauua 3.7

CooTHomeHMsa mnjsa onpenesieHusa Hnny, Engy mu Wnny, Pnoy Opu OODHOKPATHOM BO3IEVCTBUMU
Ha IJlasa ¥ KOXYy KOJUIMMMPOBAHHOT'O WMJIM PACCESHHOT'O JIA3€PHOT'O MU3JIyYEeHUS B
CIEeKTPaJIbHOM

KOPEeHb NATOM cTeneHu mu3 t

nuanazoHe III (1400 < jmambma <= 10 (5) uM). OrpaHmumBammas aneprypa - 1,1 x
10(-3) ™

o Fom o +
| CnexTpaJibHEM | OIuTeJIbHOCTDL |Hnooy, Ix x M(-2); Enoy, \
|unTepean jgaMmbna, HM | oOsiydeHusa t, cC \ Br x M(-2)
o Fom o +
|1400<maMmbma<=1800 \ 10(-10)<t<=1 | H =2,0 x 10(4) x \
\ | | nny |
| | | KOpPeHb MNATOM CTeleHM u3 t |
\ | | |
\ | 1<t<=10(2) | E = 2,0 x 10(4)/
\ | | nny |
\ | | KOPEeHb INATOM cTeneHM u3 t \
\ | | |
| | £t>10(2) | B = 5,0 x 10(2) |
\ | | nny |
o Fom e o +
| 1800<mambna<=2500 | 10(-10)<t<=3 | H = 7,0 x 10(3) x
\ | | nny |
| | | KOpPeHb MATOM CTeleHu us t |
\ | | |
\ | 3<t<=10(2) | E = 5,0 x 10(3)/ |
\ | | nny |
| | | KB.KOPEHBb M3 T |
\ | | |
| | t>10(2) | B = 5,0 x 10(2)
\ | | nny |
o fom o +
| 2500<mambna<=10 (5) | 10(-10)<t<10(-1) | H = 2,5 x 10(3) x
\ | | nmy

| |

| |



10(-1)<t<=1 H = 5,0 x 10(3) x
nny

KB.KOpPEeHb M3 t

\ \
\ |
\ \
\ |
\ 1<t<=10(2) E =5,0 x 10(3)/

\ nny

\ KB.KOPEeHb U3 t \
\ |
\ t>10(2) E = 5,0 x 10(2)

\ nny |
\ |
| W = 10(6) x H ; P = 10(6) x E

| noy noy — nmy nny

o - +

4. Knaccudmxaums Jia3epoB 10 CTEINEeHM ONACHOCTM I'€HEePpUPYEMOI'O M3IIy4YeHUS

4.1. OnpeneyieHre KJjlacca Jla3epa OCHOBAHO Ha ydYeTe eI'0 BBIXOIHOM B2HepIUU
(MOIWIHOCTM) M HNPeneJIbHO IONYCTMMEIX YPOBHEM NPM ONHOKPATHOM BO3IOENMCTBUMU
TeHEPUPYEMOT'O
UBJIyUYEeHNS .

4.2. Tlo cTeneHM ONaCHOCTM I'€HEePUPYEMOTO M3JIydeHMs Jlal3ephl NoOpas3neiisioTCs
Ha dYeTHpe KJjacca.

4.3. K mazepaM I kJjlacCa OTHOCAT IMOJIHOCTbHI Oes0llacHble Jla3eprl, TO €CThb
Takye Jia3€ephl, BEXOIOHOE KOJIJIMMMPOBAHHOE M3JIyUdeHME KOTOPHX HEe MNpPenCcTaBJIsgeT
OIlaCHOCTHU
nopy OOJIydeHUM TJla3 U KOXU.

4.4, Jlazepel 11 kJjlacca - 2TO Jia3epbl, BHXOOHOE M3JIydeHMe KOTOPHIX NPeICTaBJISEeT
OINACHOCTL IpM OOJIydeHMM KOXM MM IJlas dYeJloBeKa KOJUJIMMMPOBAHHBEIM IIYy4YKOM; IMOPY3HO
OTpaxXeHHOEe M3JIydeHMre Oe30IaCHO KakK IJd KOXM, TakK M Ojaa TJas.

4.5. K ;mazepam III xJjlacca OTHOCHATCS TaKMe Jia3ephbl, BEXOOHOE MU3JIyUeHUEe
KOTOPHIX MNpPeICcTaBJigeT OINAaCHOCTb NpM OOJIydeHMM IJla3 He TOJIbKO KOJIJIMMMPOBAHHEIM,
HO ¥ 1mubdy3HO OTpPAaXEeHHBIM M3JIyUdeHMEM Ha paccTosHum 10 cM OT oTpaxamimen
[IOBEPXHOCTU
u (M) Opu OBJIyUdeHMM KOXM KOJIJIMMMPOBAHHBIM M3JIydeHMeM. [uddy3HO OTpaxeHHOe
M3JIydeHNe He NpelCcTaBJISeT OINAaCHOCTM IJIS KOXM. IJTOT KJacC paclpocTpaHseTcs
TOJILKO Ha Jlasepsl, I'eHepupyollMe M3JIydeHMe B CHeKTpaJiIbHOM ImanasoHe II.

4.6. UYerpepTemt (IV) kJlacC BKJIOUAET TaKMe Jial3epr, IUbbOy3HO OTpaxeHHOE
MN3JIydEeHMEe KOTOPEIX IpencTaBJideT OIIaCHOCTb IOJid IJla3 M KOXM Ha pacCCTOAHUM 10
CM OT OTpaxaplel NOBEPXHOCTH.

4.7. Jlasepr kJacCcUOMUMPYET NPenlpUaTUe-M3TOTOBUTEJIL 10 BEXOIHBIM
XapaKTepuCcTUKaM
MBJIyYeHMsI pacyeTHEIM MeTOIOM B COOTBeTCTBMM C Tabmuuen 4.1.

4.8. Ilpu omnpemejyleHMM KJjlacCa OIIACHOCTM Jlasepa, Majiydaolero Ha IOBYyX U 0Oojee
IOJIVHAaX BOJIH, OCHOBEHBAalTCS Ha 3HAYEHMAX NPENeJIbHO IOONYyCTMMBEIX YPOBHEMN,
PaCcCCUMTaHHEIX
corJylacHo paszeny 3.10.

4.9. Kyjlacc OIacHOCTHM JIa3€pPHOT'O M3IOENMs OoNpelesiseTcs KJIACCOM MCIIOJb3YyeMOoIo
B HeM Jaszepa.

4.10. IlpuMepsl ONIpeneJjieHMUs KJIaCCOB JIa3€pPOB IpPMBeHeHH B [IpuioxeHum 2.

Tabmmua 4.1

CooTHOWEHUS OIS OoripenesIieHMAa KJIaCCOB JIa3€epPpOB II0 CTEIEeHM OIIaCHOCTUM I'€eHeprpyemMoIro
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| | v | P(t) > nm x 10 x B (t) |
| \ | nny |
fomm - e o +
lIpuMeuaHusa K Tabiamuue 4.1.
* - OIMTEJIbHOCTB BO3IEMCTBMSA HENPEePHBHOI'O M3JIydeHMs B OuanasoxHax 180
< gambpma <= 380 HM, 750 <jmambma <= 1400 M m 1400 < jamBbpma <= 10(5) HM

IPVHVMaEeTCH
paBHeM 10 c (Hambojiee BepOATHOE BpeMs NpPebhHBaHMS UYeJIOBeKa B COCTOSHUM I[1OJIHOM
HEeIBUXUMOCTU) ;
** — ONUTEJIbHOCTb BO3IOEMCTBMSA HENPEePHBHOI'O M3JIydeHMs B nuanasoHe 380
<
naMbmna <= 750 uM npmHmMMaeTcs paBHOM 0,25 ¢ (BpeMsS MMI'aTEJILHOTO
pedsexca) ;

*** — npeneJibHO HOONyCTMMBle YyPOBHM Hnnmy m Ennmy nJjis KOXM.
5. KOHTPOJIb ypOBHEM OINAaCHBX M BPEeOHHX (0akTopoB Ipu paboTe C JjlasepaMu

5.1. B Tabmuue 5.1 npencrTarjieHa OPMEHTUPOBOUYHASA CBSA3b HaAJMUMA OIACHEBIX
¥ BPEeOHEIX GakTOPOB, CONYTCTBYyUIMX paboTe Jlal3epHBIX M3OeJMM, C KJIAaCCOM Jiazepa
B coorBeTCcTBMM Cc I'OCT 12.1.040.

5.2. CymHOCTb HOBMMETPUUECKOT'O KOHTPOJISA JIABEPHOTO MBJIyUEeHMAM 3BaKJIyaeTCs
B OLIEHKe TeX XapaKTepMCTMK JIa3€pPHOIO MU3JIydeHMUs, KOTOpHE ONpenesigioT eI'o
CIIOCODHOCTH
BHI3EIBATE OMOJIOTMUUECKUE B(D(DGKTBI, M COIIOCTAaBJIEHUM MX C HOPMMPYEMBIMM BEJIMYMHAMU.

5.3. Crnemyer pazmmuuaTb 2 OGOPMEI DO3UMETPUUECKOTO KOHTPOJIS:

- HpenynpeluTesIbHEM (ONepPaTUBHEN) OO3UMETPUUECKMY KOHTPOJL;

- VMHIOVMBMIOYAJbHBEM HO3MMETPUUECKUM KOHTPOJb.

[IpenynpelInUTEeJIbHEY IO3MMeTPUUeCKMM KOHTPOJIb 3aKJiodaeTCs B Olpelel]IeHUM
MaKCMMaJIbHBIX ypOBHeﬁ OHEPTIEeTUUECKUX IIapaMeTpOBR JIa3€PHOI'O M3JIYUYEHMA B TOoOUKax
Ha TI'paHulle pabouey BOHH.

VHOVBUOYAJILHE HO3UMETPUYUECKMUY KOHTPOJbL BaKJIUaeTCsS B M3MEPEHUM YyPOBHEN
SHEepTreTHUYeCKMX [IapaMeTpoB M3JIydeHMs, BO3IOEMCTBYKOIEIO Ha IJlalsa (KOXy) KOHKPETHOTO
paboTammero B TedeHMe pabouero IOHL.

Tabmmua 5.1

CBA3b HaJMUMA OIACHEIX U BPEeIOHBEIX IIPOM3BOILCTBEHHEIX @)aKTOpOB C KJIaCCOM Jia3zepa

o o +
\ | Knacc jnazepa (J1a3epHOM yCTaHOBKM) |
| o - o fommm— = +
| | I | II | IIT | IV |
o o +-———= F-——————— fo—m—————— +
|lasepHOe U3JIyUeHME : | | | |

| npsiMOe, 3epKajJIbHO OTPaxeHHOEe \ -+ + [+

| Imddy3HO OTpaxeHHOe | - = + [+

| [IoBBIIEHHOE HAaNpPAXEeHMEe 3JIEKTPONMTAaHMUA | -(+) |+ | + |+ |
|[IoBEIIEHHAA BalBJIEHHOCTL, 3ara30BaH- | - | = 1 =(+) [+ |
| HOCTBE | | | | |
| IOBLIIEHHEDT YPOBEHb Y& \ - - 1 =) [+

| loBHIIEHHAS 9PKOCTH CBETa \ - - 1 -(+) [+

| IOBBIIIEHHEI YPOBEHb WymMa ¥ BuOpaumm | - = | =(+) |+

| IOBEINIEHHEM YPOBEHB MOHUBUPYWOIMUX U3— | \ | | |
| TygeHMit | - = - [+

| IOBLHIIEHHBIY YPOBEHB DBJIEKTPOMAT'HUTHHIX | | | |

| moseitr BU m CBU-mgmanasoHOB | - = - [ =(+)

| IOBEIIEHHEM ypPOBeHb UK-u3jydyeHUs \ - | - | = (+) | +
|IoBHIIIEHHAS TeMIepaTypa [IOBEepPXHOCTEeNr | - = | =(+) [+ |
| XuMrueckme oracHeEe U BpelHbe (GaKTOpPH | - = 1 =(+) [+ |



5.4. llpenynpeIlMTeJIbHEM INO3UMETPUYUECKMM KOHTPOJIb MNPOBOAMUTCS B COOTBETCTBUU
C perJlaMeHTOM, YTBEPXIEHHEM aIMMHMUCTPpAaLMelM NPenlpuAaATHs, HO He pexe OIOHOIO
paza B ron B NOPAOKE TEKyHEerO CAaHMTAPHOTO HaA30pa, a TakKXe B CJIelyllMxX CJIydasax:

- [pM IPUEMKEe B 3KCIJIyaTalMio HOBBIX Jla3epHHIX u3meauy II - IV KJIaCcCOB;

- TIPM BHECEHMM M3MEHEHUM B KOHCTPYKLUMIO IeMCTBYOIUMX JIa3€PHBIX M3OEJIUM;

— IIPM M3MEHEHUV KOHCTPYKLUMM CpencCTB KOJIJIEKTUBHOM 3allITEI,

- OpM NPOBENEHMM DKCIEPMMEHTAJIBHEIX M HaJlaIOWHEIX padoT;

- Ipu aTTrecTrauum paboumx MecCT;

- IpM OpTaHM3alMM HOBEIX paboumx MecCT.

5.5. IllpenynpenMTeNbHE OO3UMETPUYECKMUM KOHTPOJIb NPOBOOAT HpM padoTe jasepa
B peXmuMe MaKCMMaJIbHOM OTIAa4YM MOWHOCTM (SHEPIMM), OINPeleJIeHHOM B IAaCIOpTe Ha
musnejmme M KOHKPETHBIMM YCIJIOBMAMM 3SKCIJIyaTalVM.

5.6. VHIMBUOYAJILHEIM OO3UMETPUUECKUY KOHTPOJBL MNPOBOIMUTCS Npu paboTe Ha
OTKPHITHIX JIa3€PHBIX YyCTaHOBKaX (BKCIEPMMEHTAJIbHEIE CTEHIH), a TakXe B TexX Clydasax,
KOTJa He MCKJIOUEeHO CJllydalHOe BO3IOEeMCTBME JIa3€PHOTO M3JIydeHMs Ha IJla3a U KOXY.

5.7. HOo3MMETPH JIa3€PHOT'O M3JIydeHMA IOJIXHEI COOTBETCTBOBATH TPeOOBaAHUAM
TOCT 24469.

[Ipy M3MEPEHUAX SHEPTeTHMUeCKMX IapaMeTpOoB JIa3€PHOTO WU3JIydeHusa Npened
IOOIIyCcKaeMom
IIOTPEUHOCTM He IOoJiKeH npessmmaTb 30%.

AnnapatTypa, IpuMeHseMas IJisg M3MEPEHUM DHepreTHUeCcKMX [1apaMeTpoB JIa3epHOTIO
M3JIy4eHMs, »OOJIXKHAa OBITh aTTeCcTOBaHa opraHaMm l'occraHzmapTa CCCP m mpoxoamThb
TOCYIapCTBEHHYK NPOBEPKY B YCTAHOBJIEHHOM MNOpPAIKE.

5.8. Ina npoeeneHMa OO3UMETPUYUECKOTO KOHTPOJS PYKOBOACTBOM NPEeNIPUATUS
Has3HadaeTCsa CHeluMaJibHOe JIMLO M3 UYMCJla MHXEHEPHO-TEeXHUYECKUX PabOTHMUKOB.
OnHOBPEMEHHO
nojrkHa OBITE paspaboTaHa IOJDKHOCTHAS MHCTPYKUMSA, ONpelefidnlas ero npaBa U
ODSA3aHHOCTHU.

JIniio, Has3HadYeHHOE IJIA NPOBEIEHMS IO3MMETPMUECKOTO KOHTPOJIA, HOOJDKHO NPOMUTHU
crneuraljibHOe OODydeHMe.

5.9. TexHMUeCKMEe XapaKTEePUCTUKM pabouMx CPeICTB M3MEepeHMM, IPMMEHIEMBIX
Npy OO3MMETPUUECKOM KOHTPOJIe, MNPpMBEeNeHH B [IpMIIOXEeHUN.

5.10. MeTomnmel MPOBEHNEeHMS PABJIMUHEIX QOPM HOOBUMETPUUECKOT'O KOHTPOJIS JIa3ePHOTO
naydeHmusa omnpenejienel 'OCT 12.1.031.

5.11. KOHTpPOJIb YyPOBHEM IOPYTIMX ONACHHEX M BPEIHHX NPOM3BOILCTBEHHEIX (OaKTOpPOB,
CONYyTCTBYyIMX paboTe Jla3epHBIX M3OeNulM, [IPOU3BOIUTCS B COOTBETCTBUM C
IOeVC TRy ULMHU
HOPMAaTMBHO-METONUUECKMMM HOOKyMeHTaMu (cMm. IlpunoxeHue 1) .

6. TpeboBaHMSA K M3TOTOBJIEHMIO JIa3€PHHX M3IOEJINM

6.1. TexHMUYECKME YCJIOBMS Ha JlasepHble M3OeNMsa COIJIaCOBHEBAalTCsA B 00sa3aTesIbHOM
nopAankKe C opraHaMu ['OCyIapCTBEHHOT'O CAHMTApPHOTO Hansopa.

6.2. OnelTHEIE OOpas3LBl JIA3EPHBIX M3OENMY IOJDKHEL MMETH 3aKJIUeHMEe BKCIEPTHOM
xoMmccum MmH3npaea CCCP o cooTeeTcTBMM OaHHBIM llpaBmiiaM C IIOCJIEOyOIMM paspelleHUMeEM
Ha CEPUMHBI BEHIIYCK.

6.3. KoHCTpyKLUMs JIa3€pPHHEX M3IeJMM OOJDKHa obecleuMBaTh 3allMTy IIepCcoHaJa
OT JIa3€PHOTO M3JIyUeHMA M OPYTMX ONAaCHEIX M BPEIHHIX NPOM3BOACTBEHHEIX (QaKTOPOB.

6.4. B nacnopre (bopmysnspe) Ha JlasepHOe M3OEJMe INOJDXKHO OBITh yKa3aHO:

- OJMHa BOJIHB M3JIydYeHUsd,

— BEIXOIHAaS MOWHOCTHL (2HepIrud),

- IOJIMTEeJIBHOCTBb MMIIYJIBCE,

- YacToTa CJIefOBaHMA UMIIYJIbECOB,

- OJIMTEJBbHOCTb CEPpUM UMIIYJIBECOB,

- HadaJIbHBIM OMaMeTp IIydKa M3JIydeHMs [0 YyPOBHIO exp(-2),

- PacxoOMMOCTBb IIydyKa II10 YPOBHIO exp (-2),

- KJIaCC ONAaCHOCTHM Jasepa,

- CONyTCTByKIME OINAaCHEIE U BPEeOHEE (QaKTOPH.

6.5. 3Ba omnpenejyieHMe KkJjlacCa OIACHOCTM JIa3€pPOB OTBETCTBEHHOCTH HECeT
NpennpusaTUue —U3TOTOBUTED .

KoHTpoOJIE 3a NPaBUJILHOCTBLI YyCTAHOBJIEHMS Kjlacca Jjiasepa Bo3JlaraeTcs Ha OpTaHb
T'ocynapCTBEHHOTO CAHMTApPHOTO Hansopa.



6.6. Jlazep, He3aBMCHMMO OT KJlacca, IOJIKEeH MMEeTb 3allMTHHM KOPIYyC (KOXYyX) .

6.7. BamMTHE KOPNYyC (KOXYyX) WMJIM €I'0 YacCTM, CHUMAEeMHEe IIPM TexXHUUeCKOM
O6CJ’[y)KI/IBaHI/H/I M OTKPHEBAKIME IOOCTYII K JIA3€PHOMY M3JIYUEHMIO VM BBICOKOMY HAalIPAXEHUMIO
B LeEllAX DBJIEKTPOIIMTaHMA, IOOJIXHBEI MMETH 3allMMTHYIO 6J’[OKI/IpOBKy.

6.8. CpabaTeiBaHve OJIOKMPOBKM Ha padoTawnlel JIa3€PHOM M3OENUM UM He
IIOJIHOCTBIO
PaspaxXeHHOM OaTapee KOHIeHCAaTopa ILOJIKHO COIPOBOXIOATBHCH UYeTKUM BM3YaJIbHEM MIIU
3BYKOBEIM CHI'HaJIOM TpPEBOIM.

6.9. IynpT ynpaBJieHUS Jlal3epHBIX u3nenuyt 1II u IV KJIACCOB HOJIXEH OCHAWlaTbCS
CBEMHBIM KJIOUOM .

6.10. Jlaseprl III um IV kJIacCCOB, IeHepupylllMe M3JIydeHMEe B BMUIMMOM IMalas3oHe,
u Jlazepe IV kJjlacca C TI'eHepaluel B yJabTpadmoseToBOM U MHOpPaKpPaCHOM IMalasoHax
T OJIXKHBL CHab®XaTbCS CBETOBEIMU CUIT'HAJIbLHBMUA yC'I‘pOIZC'I‘BaMM, pa@OTaIOLLU/IMM C MOMEHTa
HadaJla I'eHepaluuM M OO e€e OKOHUaHMAa. CBeTOBOM NpenylpelOuTeJIbHBIM CUI'HAJ IOJIXEH
OBITh XOPOLIO BUIEH UYepe3 3alMTHEE OYUKMU.

6.11. IlynpT (HnaHesb) YyHOpaBJIeHMS JIa3€PHBMM M3OEeNUAMM, HE3aBMCHMMO OT KJlacca,
IOOJIXEH pasMelaTbCsa Tak, YTOOB IPpU PerylMpoBke U paboTe He NPOUCXOAOUIIO OOJIyueHUS
nepcoHaJjJla Jia3epHbM M3aJiydeHreM. KOHCTpykUMSa JiasepHeXx m3pmenuy 11T, IV KjIaccor
nospxkHa obecrneumMBaTh BO3MOXHOCTE IMCTAHUMOHHOT'O YIIPaBJIEHUS.

6.12. Jlaseper III, IV KJIACCOB OOJIKHEI COIEPXATh IO3MMETPUUECKYK arnnapaTrypy .

6.13. Jlazepurle m3nenusa 111, IV KJIAaCCOB OOJDKHEL MMETLH IIPEPHEIBATEJIL IyYKa
WM aTTeHaTOp IJiS OI'PaHUUYEHMS PacCIpPOCTPaHeHUS MBJIyUeHUd.

6.14. B nasepHbex u3nenuax 1I1I, IV KJacCOB HeOoOXOOMMO IIpelyCMaTpUBaThb
BO3BMOXHOCTB CHMXEHNHA BI:;IXO,HHOﬁ MOILHOCTWM (SHepI‘I/H/I) UBJIYUYEHMA IPU X TEXHUNYECKOM
OBOCITyXMBaAHUA .

6.15. JlasepHele mapmenusa 111, IV KJIacCOB, I'eHepupylllMe MU3JIyUeHUEe B HEBUIMMOM
YacTM CIeKTpa, IOJIXKHEI MMETb BCTPOEHHHEe Jiazepr I, II Kjlacca C BUAOMMEIM MBJIyUeHMNEM
IOJiS BU3yaaM3alMy OCHOBHOTO JIa3epPHOT'O IIydKa.

6.16. Bce omnrTuyeckmue CHUCTeMb HabOJOOeHMS (OKYyJSAPE, CMOTPOBEE OKHAa, SKPaHH)
IOOJDKHEI OOecreuMBaThb CHMXEHME SHepruM (MOWHOCTM) IPOXOIOAUETO Yepes HUX MBJIydeHUSI
0O INpelejyibHO INONYyCTUMBIX YyPOBHEMN.

6.17. JlasepHBEe M3IOENIMS MEIULUMHCKOI'O Ha3HAYEeHMS INOJIXHEL OBIThH ODOPYyIOBAaHBL
cpencTBaMM OJId M3MEPEHMS YPOBHS JIA3€PHOTO M3JIyUEeHMsa, BO3IEMCTBYOWEI'O Ha NaluMeHTa
¥ OOCIyXMBaoWMUM [IE€PCOHAJ.

6.18. JlazsepHble M3OEeNMs, B KOTOPHIX MCIOJIE3YETCH BOJIOKOHHO-ONTUYECKAS
nepenaua
UBJIyUYEeHVSs, IOOJIXHE OBITH ODeCleUeHBl ClleUMaJIbHEIM MHCTPYMEHTOM IJiS OTCOEeOMHEHUS
CruCcTeM Iiepernadm ¥ MeXaHMndYeCKVMN ocJlabureasaMmm JIa3E€PHOT'O IIy4YKa Ha COeOMHUTEJIAX.

6.19. B Jla3epHBIX U3OENMAX, [IpelHa3HAUeHHBEIX IJIs MCIOJIbL30BAaHMA B TeaTpPallbHO-—
3PEINIMIHEIX
MEPONPUATUAX, YyUeOHBIX BaBeINeHMSAX, Ha OTKPBITHX IPOCTpPaHCTBax (Tonorpadmueckas
cbeMKa, JIMIOAapH, HaBUITALUMOHHOe OOOpyIOBaHMEe, CBS3b), 3alpelaeTcs IIpMMeHeHUe
Jasepor III, IV kJjlacca.

6.20. Jlasepel M Jla3€epHBEe U3OeNMs JI0OOT'O KJjlacCa IOJDKHE MMETH MapKUPOBKY
B COOTBETCTBUM C TpeOOBaHMAMM, NPENCTAaBJIEHHBEIMM B lIpuioxeHun 4.

7. TpeGOBaHV[H K SKCIIyaTaluuM Jia3€pPHBIX U3 neJmmn

7.1. Ipu skcHojyaTauuy Jas3epHex usnenmy II - IV kJjlacca HaszHadaeTCcsd
VIHXEeHEePHO-TeXHUUECKUM
PaboTHMK, NpOoUWEeImM) CclIeluMajibHOoe OOydueHHMe, OTBeualmMM 3a obeclnedeHue Oes0IaCHBIX
ycJoeuil pa®OoOTH.

7.2. Ilpy MBMEHEeHUM IOTPeOUTENIAMM TEeXHMUEeCKMX [apaMeTpoB JlIal3epHOI'0 MU3neius,
BIAMAKIMX Ha XapakKTep ero pab®oThl MIM BBIIOJIHAEMblEe MM QyHKUMM, JIMLO WMIIN
opraHmus3auug,

OCYLEeCTRBJIALIME 3TU M3MEHEHMs, HeCyT OTBETCTBEHHOCTL 3a [NPpOBeIeHMEe IIOBTOPHOM
KJlaccudmuraluuy U M3MeHeHMe BHaKOB M HaIlMCelM Ha JIa3€pPHOM U3NeJIUM.

7.3. Jlarepuele uznenusa 111 - IV kjlacca OO Hauajla MX DKCIUIyaTaluuy IOJDKHEL
OBITH TPUMHATH KOMMCCHMEM, Ha3HAUYEHHOM aIMMHMCTPALMEYV yupexIeHus, C oD0ga3aTelibHBEM
BKJIOUEHMEM B €€ COCTab IpencraBuTeney ['occaHHan3opa. KoMmccusa ycTaHaBIMBAET
BEIIIOJIHEHME TpeDOoBaHMM HacToAmMX I[IpaBui, pelaeT BOIPOC O BBOAE JIa3€pPHHX M3OeNUMN
B BKCIJIyaTauuo. PelleHre KOMMCCHUM OdopMIISeTCsa aKTOM.

7.4. IOnsa BBOoma JiazepHOoTo um3menmsa IIT m IV kJjlacca B BKCIJIyaTalMio KOMUCCUM
IOoJDkHa OBITH INPEeACTAaBJIEHA CJenyoliasd OOKyMEHTAalMA:



- IacCHopT Ha Jlal3epHOoe Uu3nesue;

- MHCTPYKLMUA IO 3KCIUIyaTaluuy UM TeXHMKe Oe30NaCHOCTU;

- YTBEPXIOEHHBM I1JIaH PasMelleHMa JIa3€PHBIX M3OeJIUN;

- CaHMTapHBE nacnopt (cMm. lIpuiaoxeHue 5) .

7.5. Be30macHOCTb Ha paboumx MecTax IIpY DKCIJyaTaluuM Jia3€PHBIX M3IeJUN
IooJDkHa obecneuMBaTbLCH KOHCTPYKUMEM M3IOeNud. B npernesiax pabouelr 30HH YyPOBHU
BO3IEMCTBMSA JIA3€PHOTO M3JIydYeHUS U IPYyTUX HeOJaTONPMATHHIX NPOM3BOINCTBEHHEIX
@aKTOpOB HEe IOOJIXHEI IIPEBHIIATH SHaquMﬁ, YCTAaHOBJIEHHBIX HaACTOAWMMNA HpaanaMM
¥ IPYyTVMMM HOPMAaTMBHEIMM IOKyMeHTamMm (cMm. IIpuinoxenme 1) .

7.6. [lo okoOHUaHUM PABOTE Ha Ja3epPHHX M3aneausx 111, IV kjacca KJwod
yIIpaBJIeHU A
noJpkeH OBITh yIHaJjleH U3 I'Hesna.

7.7. BanpemaeTrcsa OTKJOUATL OJOKMPOBKY M CUIHAJIM3ALMIO BO BpeMs pabOTH
Jlazepa MM 3apalKM KOHIEHCATOPHEX OaTapel.

7.8. Ilyyok maaydyeHusa Jas3epoB 11 - IV kjlacca IOOJKEeH OTPaHMUMBATHLCS Ha
KOHIIE CBOEM I[OJIe3HOM TpaekTopuM OMOOY3HBEM OTpaxaTelJleM MM [IOTJIOTUTEJIEM.

7.9. IOna npemoTepalleHMsa IoXapa NpM SKCIJyaTaluuM JlasepHBIXx magenui IV kjacca
B KadeCTBe OTPAaHMUMTEJIEN CJenyeT IIPMMEHATBE XOPOWO OXJIaXIaeMble HEIJIOCKUE
MeTaJlindeCcKue
MMIIEHM WMJIM OTHEYINOPHBIE MaTepMaJel JOCTATOYHOM TOJNUWMHEL. [Ipy 3TOM cJjenyeT CcoOJIoIaTb
OCTOPOXHOCTL, Tak KakK OIlJIaBJIeHME 3TUX MaTepMajioB MOXET NPUMBOIMTLE K BepKajibHOMY
OTPaXeHU M3JIydYeHMA.

7.10. Ipu mMcHosb30BaHMM Ja3epHex u3nenuy III m IV kJjacca objacTb
B3aMMOOENCTBUS
JIA3€PHOTO IIydyka M MMUIIEHM »OOJIKHA OTpaxIaThbCsa MaTepMajaMy, HENPO3PadYHBIMM IJId
JIa3€PHOTO UBJIyUeHUd.

7.11. Ilpu TPaHCHOPTUPOBAHUUM M3JIydeHMs OT JilazepoB I1II, IV kJjlacca IOJDKHBL
MCIIOJIB30BATbCHA CIlIIellMaJIbHEIE CHMCTEMBI, MCKJIIIOUWAaKlMe IIolIlaldaHMe B pa6oqme IIOMelle HM A
IIpAMOT'O M 3€pPpKaJIbHO OTPAXEHHOI'O M3JIYUYEHUA.

7.12. 3BammMTHBE BKPAHEl CUMCTEM TPAHCIOPTMPOBAHMS HEe HOOJDKHE pas3pyllaTbCs
OpY CJIy4YaVHOM KPaTKOBPEMEHHOM BO3IEMCTBUM Ha HUX TPAHCHOPTUPYEMOI'O JIa3€pPHOIO
M3JIY4YEeHNA .

7.13. CucTeMBl TPaHCIOPTUPOBAHUSA IIepell HadvaJioOM BKCIJIyaTaluM IOOJDKHEL OBITH
IIPMHSATE KOMMUCCHEMN C COOTBETCTBMM C II.7.3 HacTosammx I[lpaBul.

7.14. OTKPHITHE TPaeKTOPUM M3IJIyUdeHMS Jla3epoB 11 kJjacca IOJIXHBE paclojliaraTbCsd
BHIIE MJIM HMXE YPOBHSA TIJia3 padoTallMx .

7.15. Bepkaja, JMH3BE M OEJIUTENM [NYy4YKOB IOJIKHHE OBTH XECTKO 3aKpeIlJIeHE
OJid rnpenoTBpalleHMA cnyqaﬁme 3E€pPKaJIbHBEIX OTanGHMﬁ MU3JIYyYEHUA JIa3€pPHEIX MBﬂeHMﬁ

IT - IV xJjlacca B pabouyin 30HY; IIepeMelleHMe UX MOXeT NPOM3BOIOUTHLCS BO BpeMS
PaboOTE Jla3epa TOJIBKO IOJ KOHTPOJIEM OTBETCTBEHHOI'O JiMIa C 00g3aTesibHBIM
IpVMEHEHVEM

CPeICTB MHIVBMIYAJIbHOM BalMTH.

7.16. 3BanpemaeTcs OPOBOIUTH BUI3YyaJIbHYI OCTUPOBKY Jas3epoB 11 -IV kjacca
0e3 COOTBETCTBYWUMX CPEACTB B3allMTH.

7.17. Tlpu pabore c JjazepHeMu uznenuaMu 111 m IV KJjlacca 3alpeumaeTrcs
MCIOJIb30BAaThH
ONTHYEeCKMe CHUCTeMbl HabsoneHMsa (OMHOKIIM, MUKPOCKONE, TEOIOJMTH M Op.), HEe
OCHallleHHEIE
cpencrepaMmM 3alMTEl OT MI3JIYUEHMA.

7.18. BesonacHoe NpPpMMEeHEHME JIa3€PHHIX MI3OEJMM Ha CTPOUTEJSILCTBE, IIPU
IOIEeMOHCTpPalUMax
B y4eOHHX 3aBeIeHMAX, B TeaTpallbHO-3PEJIMUHEIX MEPONPUATUAX M Ha OTKPBITHIX
NIPOCTPaHCTBAaX
IOOJDKHO OfecneumMBaTbCH OPTAaHMBALMOHHO-TEXHUMUECKMMM MEPONPMATHAMM, BKJIIOUYA0LYMI
NpeIBapMUTesIbHYD pas3paboTKy CXeMH pas3MelleHMd JIa3€pPOB M TPaeKTOPpMM Jia3E€pPHBIX
Iy4KOB, [IPM CTPOI'OM KOHTPOJIe 3a COoOJIeHMeM HacTosauux [IpaBuil. B ykKa3aHHBIX
Ccllydasax s3alpelaeTcs NpMMeHeHMe Jas3epHex usmenmy III m IV kJjacca.

7.19. 3B0HB pacHpPOCTPaHeHMUs JIa3ePHOTO M3JIydeHMs HOOJDKHEI O00O03HadyaTbCsa 3HaKaMMU

Jla3epHOV onacHocTu (cMm. I[punoxenme 4, puc. 114.2). Ecam Ja3€epHBN IYYOK BHEXOIOUT
3a [NpeleJisl KOHTPOJIMPYEMOM 3OHBI, B KOHIE €TI0 IIOJIE3HOM TPAaeKTOPMM HOOJDKEH OBITh
OTPaHUUUTEE .

7.20. BesomnacHOCTb IpM pabBoTe C OTKPHTHMM JIa3€PHBIMM M3OEIMAMU
obecrieuymnBaeTCcHd
IyTeM NPVMMEHEHMS CPEeACTB MHIVMBUIYAJIbBHOM SallMTEH.



7.21. Ha paboueM MecCcTe HeOOXOIMMO MMETH MHCTPYKLMIO IO TexXHUKe O0e30lacCHOCTHU
ojig paboTaplMx Ha JIa3€pHOM MU3OeNMM, alTeduKy UM MHCTPYKLUMIO 10 OKa3aHUI IIepBOM
noMomy nocrpanasmeMy (cMm. IIpunoxeHme 7 HacToammx [IpaBui) .

7.22. IIpOM3BOLCTBEHHEE I[IOMEIEHMs, B KOTOPHIX SKCIUIYATUPYITCsS Jla3epHEE
MU3OeJinsa, OOJDKHEL OTBedaTh TPeOOoBaHMAX HOEeMCTBYKUMX CTPOMTEJIBHBIX HOPM U IIpaBMUII
n ofecrneumBaTh OE30MNAaCHOCTE OOCIIYXMBAHMUS UIOESJIUN .

7.23. IOna jazepHelx mazmenuyt III, IV kjlacca, MCXOOS U3 KOHCTPYKTUBHEIX U
TEXHOJIOTMYECKMX OCODEHHOCTENM, HOOJIXHBEI OBIThH COOJIOIEHE CJleOyllMe HOPMaTWBEL
CBODOIOHOTO

IIPOCTPaHCTBA :
- C JIMLEBOM CTOPOHBl NyJIbTOB M [aHeJieM yIpaBJieHMS He MeHee 1,5 M nOpu

OOHOPAIHOM

PACIIOJIOXKEHUNM JIABEPHEIX M3OEJIMM U He MeHee 2 M — [IPpY IOBYPSOHOM;

- C 3amHeM 1 OOKOBOM CTOPOH JIA3E€PHBIX MU3OEJMM NPpM HaJIMUMM OTKPBEBAKUMXCS
IOBEepel, CBEMHHIX [IaHeJIel UM OPYyI'MX YCTPOMCTB, K KOTOPHM HeOOXOOMM IOCTYII, -

He MeHee 1,0 M.

7.24. CrTeHB M BBITOPOINKM IIOMEUIEHMUM, B KOTOPHX pasMelalnTCcs Jla3epHBE MU3OeJUsd
ITT, IV KJIaCCOB, IOJIXHBEI M3TOTOBJIATHCS M3 HECI'OPAaeMbIXx MaTepuajioB C MaTOBOMU
IIOBEPXHOCTEIO.

7.25. ECcTecTBEeHHOE UM MCKYCCTBEHHOE OCBEIeHMEe [OMENEHMM OOJIKHO YIOBJIETBOPSATH
TpeOOBaHMAM IEMCTBYOIMX HOPMAaTMBOB. B NOMeNeHMAX WM 30HaxX, I'Ie MUCIOJb3YHTCS
OUKM IJIS BalMTEL OT JIa3€PHOT'O UBJIyUeHUS, YPOBHM OCBEUWEeHHOCTM IOJDXKHBI OBITH I[1OBEHIIEHEL
Ha 1 cTyleHb.

7.26. IlapaMeTphsl MUKPOKJIMMaTa M COIepXaHMe BPpeIOHBIX BelleCTB B BO3OyxXe padbouek
30HBl IOJDXKHEI COOTBETCTBOBATH TPeOOBAHMAM IEMCTBYKIMX HOPMaTMBHEIX NOKYMEHTOB.

7.27. IloMelleHMS, B KOTOPBIX IPY 3KCIJyaTaluM JIa3€pPHHEX M3OeNUM OPOUCXOIOUT
obpasoBaHMe BPEINHBIX I'a30B UM a’p030JielM, HOOJIKHEL OHTb OOOpPyIOBaHH OOLEeOOMEeHHOM,

a B HeOOXOIMMBEIX CJIydasxX M MECTHOM BHTSXHOM BEHTUIISLUMENV OJIS yIaJIeHUsS
3aTrpPsA3HEHHOTO

BO3IOyxXa C IOCJenywnlel OUMCTKOM ero. B ciyuyae MCHNOJb30BaHMs BemecTB 1 m 11
KJIaCCOB OIIACHOCTM M BPEIOHOCTM IOJIXKHa OBITh IIPeOyCMOTPEeHa aBapuMHasd BEHTUIISLMA.

7.28. IOBepu NOMellEeHMM, B KOTOPEIX pas3MelleHH JiasepHele mapgenmsa III, IV kjacca,
IOOJDXKHEL OBITH 3allepThl Ha BHYTPEHHME 3aMKM C OJIOKMPYKRUMMM YyCTPOMCTBAaMM,
VICKJTI0Y A IOU/MIM
OOCTYyIl B IIOMElEeHMs BO BpeMs paboTe Jla3epoB. Ha OBepu OOJDKeH OBITH 3BHAK Jia3epPHOMU
onacHocTr (puc.4ll.2) m aBTOMaTMUECKM BKJUawleecs CcBeToBoe Tabjo "OmnmacHo,
paboraetT Jjazep!"

8. TpeboBaHUsa K II€PCOHAJY

8.1. Ilepcouajy, »nonyckaemel K paboTe C Jla3€epHBIMM MBOEJUSAMM, IOJDKEH MNPOUTHU
VMHCTPYKTaX U CleluajibHoe ofyueHre Oes0lacHBM IpMeMaM M MeToIaM pPaboTH.

8.2. IlepcoHajy, OOCIyXMBAKOIMNI JIa3€pPHBIE U3NEMs, 0083aH UIYUUTH TEeXHUUECKYI
OJOKYyMEHTAalIMK, MHCTPYKIMIO 10 3JKCIIJIyaTalunyu, HacTodAlre Hpaana; O3HaAaKOMUTBCHA
CO CpencTBaMM SBallMTEl M MHCTPYKILMEN 10 OKa3aHMIO I[IePBOY IIOMOIM IPM HEeCUYaCTHBIX
cnyuaax (lIpunoxenue 7).

8.3. IlepcoHajy, BaHATHM MOHTAaXeM, HaJIaIKOM, PEMOHTOM M 3KCIJyaTalueyu

Jla3epos,
OOJIXEeH NVMMEeTb KB&HM@MK&HMOHHYD I'PYIIny IO TEXHUKE 6e30MIacHOCTM B COOTBETCTBUU
c "llpaBuilaMM TEeXHMUECKOM BKCIUIyaTalMM DBJIEKTPOYCTaHOBOK norpedburenen" (IIT3I)
n "llpaBuilaMMy TexXHUKM Oe30INaCHOCTM NPM 3KCIJIyaTaluuM 3JIEKTPOYCTaHOBOK
norpedburesen"

(IITB) .

8.4. Ilpy M3MEHEHMM TEeXHUYECKUX [1apaMeTpOoB JIa3€pPOB MM XapaKTepa BhIIOJIHSIEMEIX
paboT MNPOBOAMTCS BHEOUEPEINHOM MHCTPYKTAaX IO TEeXHMKE Oe30MIaCHOCTU U
IPOM3BONCTBEHHOM
CaHUTapPUN.

8.5. Jluua, BPEeMEeHHO NpuBJIeKaeMbule k paboTe C JjlazepaMy, IOOJDKHEL OBEITH
O3HaKOMJIEHE
C MHCTPYKLMEMN [0 TeXHMKe Oe30IIaCHOCTM U MNPOM3BOICTBEHHOM CaHUTapMUM Opu pabdoTe
C JjlasepaMy ¥ IPUKPEeIJIEHH K OTBETCTBEHHOMY JIMIY M3 IIOCTOSHHOI'O IIepCoHasa
nonpas3nejieHus .

8.6. IlepcoHally 3amnpelaeTcs:



- OCYUWeCTBJIATL HaOJNnIeHMEe NPSMOTO M 3€PKaJIbHO OTPAXEHHOT'O JIa3epPHOIO
UBTYyUYEHU S
OpM sKcIlyaTauum jazepoB II - IV kjacca ©e3 CpenaCTB MHAOMBMIAYAJIbHOM SBallMTH;

- pasMellaTb B BO0HE JIa3€PHOI'O IIydyKa [IpPeIMeTH, BhI3HBAaIMEe eT'0 3epKaJibHoe
OTpaxeHMe, eCJIM DTO He CBSA3aHO C IPOMBBOICTBEHHOM HeOOXOIMMOCTHLIO.

8.7. B ciyyae NONO3PEHUS UM OUEBMIHOTO OOJIydeHMS IJlaz JIa3€pPHBEIM M3JTydeHUEM
cJlenyeT HeMeIJIeHHO O0paTUThbCHS K Bpady OJiS CIelMaJlbHOT'O ODCJieIOBaHMA.

8.8. O Bcex HapyumeHMsAxXx B paboTe Jlasepa, HECOOTBETCTBUM CPENCTB
UHIMBUIOYaJIbHOM
BalUTH [IPEeObABJIEHHEIM K HYM TPpeOOBaHMAM UM IPYTUX OTCTYIIJIEHMAX OT HOPMAJIbLHOTI'O
pexuMa paboTHE IepCcoHaJl O00g3aH HEMEeIJIEHHO IOOJIOXUTH aIMUHMCTPpAaLMM M 3alMcaTb
B XypHaJle OIepPaTMBHEX 3alMCelM 10 BKCIUIyaTaluM M PEMOHTY Jia3epHOM YyCTaHOBKMU.

9. CpencrBa BalMTEL OT JIA3€PHOTO MBJIIyUEeHUS

9.1. CpexncTBa BallMTE HOJDKHEL CHMXATb YPOBHM JIA3€PHOTO M3JIyUEeHUs,
OeMCTBYKIEeIro
Ha 4YeJIoBeKa, OO BeJduuuH Hmxe I[IJIY. OHM He OOJDKHE yMeHbllaTh 20QeKTMBHOCTH
TEXHOJIOTUYECKOT'O
npouecca u paboOTOCNOCOOHOCTh UYeJioBeKa. VX BallMTHEIE XapaKTEePUCTUKM IJOJDKHBI
ocTaBaThbCHa
HEM3MEHHEIMM B TeYeHMe YyCTaHOBJIEHHOT'O CpOoka J3KCIJIyaTaluulu.

9.2. CpencTBa 3alMTH OT JIA3€PHOT'O M3JIYUYEHMUsS IONPa3nesIsgioTCcs Ha KOJIJIEKTMBHBIE
M VMHIVBUIYAaJIbHEIE . BBI@Op cpencTea 3allMTel B KaXIOM KOHKPETHOM Cllydae
OCyHWeCTBJIAeTCH
Cc ydeToM TpebOoBaHMM 0Oe30IaCHOCTM IJIS HAHHOI'O IIpollecca.

9.3. CpencrBa koOJJIeKTMBHOM 3ammThl (CK?3) OOJXHEI COOTBETCTBOBATHL TpebOOBaHMAM
TOCT 12.4.011 m T'OCT 12.2.049.

9.4. CpencrTBa MHIMBMIOyaJIbHOM 3ammTel (CU3) NPUMEHSITCS NPY NPOBeIeHUM
IyCKO—HAaJIagOYHEIX M PEMOHTHHIX paboT, paboT C OTKPEITEIMMU JIa3€PHBEMM M3IeJMAMNI
THUNa Jujapa u T.I.

9.5. CpencTBa MHIMBMIYAJIbHOM 3allMTH HOOJDKHEL COOTBETCTBOBATHL TpeOOBaHMAM
TOCT 12.4.011 m MapkupoBaTbCsa B cooTBeTCcTBMM Cc I'OCT 12.4.115.

9.6. CpencrBa MHIMBMIOYAJIbHOM 3alMTEL OT JIa3€PHOTO M3JIyUeHMs BKJIOUALT B
cebs cpencTBa 3allMTHE IJlas UM JiMla (3alMTHBEE OYKM, WUTKM, HacaIkM), CpelcTBa
3alMTH PYK, CIHELUMaJbHYID ONEXIY .

9.7. Ipu BHOOpPEe CPEeACTB MHAOMBMIYaJIbHOM 3allMTE HEeOOXOIVMMO YUMTHBATH :

- pabouyn IJIMHY BOJIHBEL MU3JIyUYEeHUd;

- ONTUUYECKY IJIOTHOCTbB CBETOOUIILTPA.

9.8. Onrtmueckas IJIOTHOCTb CBETOQMIBTPOB, MNPMMEHSEMEIX B BalMTHEIX OYKaxX,
IMTKaxX M Hacagkax, »OOJDKHa yIOOBJIETBOPATE TPeOOBAHMAM:

unm (ong omanasoHa 380<mamMbna<=1400 uM)

nTaMbma W (P ) (9.2)

roe Hmax, Emax, Wmax, Pmax- MakcuMalibHEIE BHAYEHMA DJHEPTeTHUUYECKUX NapaMeTpoB
JIa3epHOTO M3JydeHusa B pabouey 30He,

Honoy, Enony, Wnnoy, Pnooy - npenesibHO IOONYCTHMMBIE YPOBHM BSHEPreTUUeCKUX
napaMeTposB
IpY XPOHUUYECKOM OOJIyUeHUM.

9.9. 3auMTHHE JIMLEBEE WUTKM HeOoOXOIOMMO NPUMMEHAThL B Tex Ccllydasax, koIza
JlasepHoOe WMBJIydYeHMe IpenCcTaBJjigeT OIAaCHOCTBb He TOJIbKO IJid IJlas, HO UM OJIS KOXU
Jamia .



9.10. IIpy HaCTpOMKe PE30HATOPOB I'a30BHX Jla3epoB, paboTanuMx B BUIMMOM
oBJjlacTK CIeKTpa, MOJ8 3alMTe IJla3 CJedyeT IIPMMEHATh 3alMTHeHEe Hacagku (3H) .
BaLLU/['I‘HBIe HaCalKM MOI'YT MCIIOJIB30OBaATBCA CaMOCTOATEJIBHO MJIM B COYeTaHuMm C
OIITNYEe CKVMMM
YCTPOMCTBaMM, TaKMMM KaK OMONTPpMUMHAS TpyoOka.

9.11. IllepeyeHb OYKOB, WMTKOB M HaCaIOK, BHIIYCKaeMBIX [MPOMEHIJIEHHOCTHIO,
npueeneH B I[IpuUIOXeHUM 6.

10. MeOMUMHCKMUM KOHTPOJIb

10.1. K paboTe C Ja3€pHEMM M3IENMAMM OONYyCKalnTCHa Jiuila, nocTurume 18 Jjer
¥ HEe MMenuMe, B COOTBETCTBMM C NpMKasoM MMHMCTepcCcTBa 3OpabooxpaHeHusa CCCP
N 555 or 27.09.89 r., crnemyouyx MEeOMUMHCKUX NPOTUBOINOKAZBAHUIN:

- XpOHMUECKME peluuauBupyllmre 3aboJjiIeBaHUS KOXU.

- IloHmwxeHMe OCTPOTH 3peHMsa - Huxe 0,6 Ha oxmHoM Tyial’y um Huxe 0,5 - Ha
IOIpyTOM (OCTpoOTa 3peHud oIpelesigseTCcsa C Koppekuuel) . HonyCcKalnTCcsa CclenyllMe Ipelelibl
aHoMaNuM pedpakuuy, yCTaHaBJMBAeMHE CKMACKOIMUECKM Ha XyIOuleM IJla3zy: OJIM30pyKOCTb
He Oojee 6,0 [, npm HOpMaJIbHOM IJla3zHoM nHe - mo 10,0 n; DajlbHO30PKOCTH B
3aBUCUMOCTHU
oT kKOoppekuuMu - 0o 6,0 m; CJIOXHBEIN OIMIOPYKMUM MM IAJILHOBOPKUM aCTUIMATU3ZM B
MepuOMaHax HamOOJIBIETO SBHAUEHUS

- He 6Gojee 3,0 I; npocTol OIM30PYyKMM, IPOCTOM HAJIbBHO3OPKMUM aCTUIMaTU3M
He Oojyee 3,0 I - KarapakTa.

10.2. IlepcoHaly, CBSA3aHHHM C OOCJYXMBAHMEM M BKCIUIyaTalMeM Jla3epoB, IOJDKEH
IPOXOIUTE MPENBAPUTEJILHEE ¥ NePUOOMYECKMEe MeIOUIMHCKME OCMOTPE B COOTBETCTBUN
C BHIIEYNOMSHYTHM IIPUKA30M.

[IepMOINMYHOCTE OCMOTPOB - 1 pas B Ton.

YyuacTue Bpaudey-ClelMajlIMCTOB: TepalleBT, HEeBPONaToJIoT, obTasibMOJIor,
IepMaTOBEHepPOoJior,
aKylep-TMHEeKOJIOT .

JlabopaTopHEe M GYHKUMOHAJILHEE MCCJIEIOBAHMUS: DPUTPOLUTE, TPOMOOLIMTEH,
JeykouMuTapHas
dbopmysia, O3SKI'.

10.3. O6crenmoBaHMe TIJlas IOOJIDKHO BEHIIOJIHATBCS CIEUMAaJIbHO NOAT'OTOBJIEHHEIMU
obranemoyioTaMy C OOS3aTEeJNIbHEIM BKJIOUEHMEM IOINOJIHMTEJIBHEX MEeTOHNOB MCCIJeNOBaHUM
(cMm. [puyoxeHme 8 HacToOAmWMX [lpPaBwM) .

10.4. B criydae OUEBMIOHOTO MM I[IOIO3PEeBaeMOI'0 OMNaCHOIT'O OOJIydueHUSd IJlas3
paboTamnmyx NOJDKHO MNPOBOIMUTBLCS BHEOUEepeIHOEe MeIMIMHCKOEe obcJjenoBaHUE
nocTpanaBmero
CreuraJjibHO MNOATOTOBJIEHHBIMM ClelyanucTaMmu. MenomumHCKoe oOCJiemoBaHME HOOJDKHO
OONIOJIHATBECSA TUTUEHUUECKOV OLEHKOM OOCTOATENIbCTB, [IPM KOTOPHX NIPOM3OIJIO OIacCHOe
obyryueHue.

10.5. IIpw BHABJIEHUM OTKJIOHEHMYV B COCTOSHUM SBI0OPOBLS IIepCOoHala,
NPEenaTCTBYRIMX
IPONOJIXKEHMI0 PabOoOTH C JlasepaMy, aIMMHMCTPAlMsa, B COOTBETCTBUM C PEKOMEHIALMSIMU
MEeOUMLMHCKOM KOMMCCHUM, C CcoTIJlacus pafoTawpmero, pemaeT BOIPOC O €Tro
TPYHZOYyCTPOMCTBE .

[Ipunoxenmue 1

[lepedueHb
T'ocymapCTBEHHEIX CTAHOAPTOB M OPYI'MX HOPMATMBHEIX HOOKYMEHTOB

TOCT 8.357-79 CpemcTBa M3MEPEeHUI [apPaMeTPOB JIA3€PHOTO M3JIyUYeHMs. [ralaz3OoHBL
SHEpTreTHYeCcKyre, CIeKTpaJlbHbe, BPEMEHHEE .

TOCT 12.0.001-82 CCBT. OCHOBHEIE IIOJIOXEHMUS .

TOCT 12.0.002-80 CCBT. TepMHMHE M OINpeneJileHUS.

TOCT 12.0.003-74 CCBT. OmnacHele ¥ BpeIHEE NPOMU3BOICTBEHHHE (QaKTOPH.
Knaccubmkaums.

TOCT 12.1.001-83 CCBT. YmpTpa3Byk. Obumme Tpeb®oBaHUS Oe30MNaCHOCTH.

TOCT 12.1.002-84 CCBT. SOneKTpMUECKMUE I[IOJIs MNPOMBILJIEHHOM YaCTOTH.
TOCT 12.1.003-83 CCBT. llym. Obume TpeboBaHUSA Oe30MNaCHOCTH.
TOCT 12.1.004-85 CCBT. IloxapHasa 6e30mnacHOCTb. OOmme TpeBOoBaHMUA.



TOCT 12.1.005-88 CCBT. OfOmme CaHUTAPHO-IUTMEHMUECKMEe TpeDOBaHMUSA K BO3IOYXY
pabouey BOHH.

TOCT 12.1.006-84 CCBT. 2JyIeKTPOMAaT'HUTHEIE I[I0OJIS PaIMOdYacTOT.

TOCT 12.1.010-76 CCBT. BzprBOOe30NacHOCTL. OOume TpeOOBaAHMUA.

TOCT 12.1.007-76 CCBT. Bpennele BemecTBa. Kinaccubomxkaumsa m odume TpebOoBaHMUS
0e30I0aCHOCTU.

TOCT 12.1.014-84 CCBT. Bozsmyx pabouel 30HE. MeTOon M3MepeHMs KOHLEeHTpauuu
BPEeOHBIX BeUEeCTB MHIOVMKATOPHBEMM pr@KaMM.

TOCT 12.1.016-79 CCBT. Bozmyx pabouell 30HE. TpebOOBaHMA K MeTOOMKAM
VBMEepPeHNI
KOHLIEHTPALMY BPEIHHX BEUEeCTSB.

TOCT 12.1.019-79 CCBT. 32sexTpofesonacHoCTb. OOmme TpeboBaHMS M HOMEHKJIATypa
BMIOOB 3allliTHI.

TOCT 12.1.029-80 CCBT. CpezncTBa M METOHH 3allMTH OT WyMa. Kiaccubmraums.

TOCT 12.1.030-81 CCBT. 25yekTpo0es0NnacCHOCTL. 3alMTHOE Bal3eMJIeHMe, 3BaHyJIEeHUEe.

TOCT 12.1.040-83 CCBT. JlazepHas 0e30nacHOCTL. OOmye MIOJIOXEeHUS .

TOCT 12.1.042-84 CCBT. Bubpaumusa. MeTOHOr M3MepPeHMs Ha paboumx MecTax.

TOCT 12.1.043-84 CCBT. Bubpauusa. MeToIr M3MepPeHMs Ha pabouux MecTax B
IIPOM3BOIOCTBEHHEIX IIOMEUEHMAX .

TOCT 12.2.003-74 CCBT. ObopymoBaHMe IPOM3BOINCTBeHHOe. OOmme TpeboBaHMA
0e300aCHOCTH.

TOCT 12.2.007.0-75 CCBT. M3menusa BJIEKTPOTexXHUYeCkMre. OOmme TpeboBaHMUA
0e30MacCHOCTH.

TOCT 12.2.007.3-75 CCBT. 3JeKTPOTEeXHUUECKME YCTPOMCTBa Ha HaNpsSXeHMNe
ceemie 1000 B. TpeboraHusa 6e300acCHOCTHM.

TOCT 12.2.049-80 CCBT. ObGopymoBaHMEe MNPOM3BOINCTBEHHOe. OO0mMe 3PTOHOMMUECKME
TpeOoOBaHUA.

TOCT 12.2.061-82 CCBT. Ob6opyInoBaHME NPOM3BOINCTBEeHHOe. OOume TpeboBaHUA
0e30MNaCHOCTH.

T'OCT 12.3.002-75 CCET. IIpolLieCCH MNPOMBBOICTBEHHEE. OOmme TpebBoBaHMUS
0e300aCHOCTU.

TOCT 12.4.001-80 CCBT. Ouky 3amMTHEE. TepMMUHBE M OINpPeneJieHUd.

TOCT 12.4.003-80 CCBT. Ouky 3ammMTHBEE. TUIH.

TOCT 12.4.009-83 CCBT. IloxapHas TexHMKa IJIsg 3alUTE O0O0BeKTOB. OCHOBHEIE
BUIOEl. PasmemeHme u OOCIyXMBAHME.

TOCT 12.4.011-87 CCBT. CpemctTea 3aumTe padoranmmx. OOume TpeBoBaHMUS U
kJaccubpmuxkaumg.

TOCT 12.4.012-83 CCBT. Bubpauusa. CpencrBa MU3MEepPeHUS.

T'OCT 12.4.013-85 CCBT. Ouku 3ammTHBEE. OOHmMEe TexXHUMUeCKMe YCJIOBUS.

TOCT 12.4.023-84 CCBT. llMTkM 3alMTHEE JiMlIEeBHe. OOume TexHMUeckue TpeboBaHMUS
M METOHEl KOHTPOJIS.

T'OCT 12.4.026-76 CCBT. llBeTa CHTHAJIbHEE M 3Haky 06e30IacHOCTH.

TOCT 12.4.115-82 CCBT. CpezncTBa MHIMBUAOYAJIbHOM 3amMTE paboTabumx. OOume
TpeBOBaHMA K MAapKUPOBKE.

TOCT 12.4.120-83 CCBT. CpemcTBa KOJUIEKTMBHOM SBallMTH OT MOHMBMPYOIEI'O
NBIIyUEeHUs .

TOCT 12.4.123-83 CCBT. CpencTBa KOJJIEKTMBHOM 3alMTE. OT VK mMaIydyeHMUd.
Ofbmme TexHMUYeCkue TpeOOoBaHUA.

TOCT 12.4.125-83 CCBT. CpencTBa KOJJIEKTMBHOM 3allMTH padoTamolyMx OT
BO3IOEVCTBUA
MexaHnUYeCckux bakTopoB. Kinaccubmxalms.

TOCT 12.4.153-85 CCBT. Ouky 3ammMTHEE. HOMeHKJIaTypa IIoKasaTeJley KadecTBa.

T'OCT 7601-78 dmsmueckasd OINTHKA.

onpeneJyieHns

TepMMHEl, OyKBeHHBIE OOO3HAUEHUS U

OCHOBHEIX BEJIMYMH.

TOCT 9411-81E.
TOCT 15093-75.

YhnpaBJIeHnA

JIA3E€PHBEIM M3JIYUYEHUMEM.

TOCT 16

CTekJIO LIBETHOEe OITUUEeCKOe.
V3menrsa KBaAaHTOBOM DJIEKTPOHUKU.

TexHUUeCcKMe YCJIOBUS.
Jlazeprel u yCTpOMCTRBRa

TepMUHBEL M OIpenesyieHNs .

948-79 JCTOUHMKM CBeTa MCKYCCTBEHHEEe. MeTOonbl ONpelesieHMs IIJIOTHOCTU

[IOTOKa 3Heprur Yd mM3jydeHUd.

TOCT 19

605-74 Opranmsauus Tpyla. OCHOBHbBE NOHATMSI. TEPMUHEl U ONpPEeleJIeHMS .

TOCT 20445-75 3pmaHusa M COOPYXEHMS IMPOMBIJIEHHEIX NPENNPUATUN. MeTon MB3MEepeHUS



mwyMa Ha paboumx MecTax.

TOCT 24286-88 doToMeTpMusa MMIyJbCHas. TEepPMUHE UM ONpPeIeJIeHMS.

TOCT 24453-80 VsMepeHMs [IapaMeTpPOB U XapaKTEPUCTUK JIa3€PHOTO MBJIyUeHMS.
TepMMHE, onpenejyieHMsa U OyKBeHHBIE OOO3HAUEHUS BEeJIMUMH.

TOCT 24469-80 CpemcTBa M3MEpPEHUS [apaMeTPOB JIAB€PHOTO M3JyueHMus. OOume
TexXHUYeCKue TpeboBaHMA.

TOCT 24940-81 3maHMsa M COOPYXEeHMs. MeTOoI M3MEePEeHMS OCBEIEeHHOCTM.

TOCT 25811-83 CpemcTBa M3MEPEHUNM CPENHEV MOUWHOCTU JIa3€PHOI'O M3JIyUYEeHUS.
Tunel. OCHOBHBIE HNapaMeTpEl. MeTOomsl M3MEPEeHUM.

TOCT 26086-84 Jlazepel. MeTOonbw M3MEepPeHMS OMaMeTpa NyYKa M DHEPTeTUYeCKOM
PacxoouMOCTM JIaB€PHOTO MU3JIyUYEHMS .

TOCT 26148-84 doroMeTpmsa. TepMMHE U ONpPeIeJIEHUS.

CH 245-71 CaHuTapHBEE HOPMH IPOEeKTHMPOBAHMSA I[IPOMBIIJIEHHEX NPEeINPUaTUM.

HopMmel pammalumoHHOM GesomacHocTu HPB-76/87.

CaHMTapHBIE HOPMEl yJIbTpadmosgeToBOTO M3nyudeHmsa N 4557-88.

CaHMTapHEIE HOPMEI MUKPOKJIMMATA NPOM3BOACTBEHHEX noMeumeHutrt N 4080-86.

CHull II-4-79. HopMHI NPOEKTMPOBaHMA. ECTECTBEHHOE U MCKYCCTBEHHOE OCBelleHMe.

CaHMTapHHe Inpaemnmiia pa@OTH C MCTOUYHMKAMM HENMCIIOJIBE3YyEeEMOI'O PEHTI'€HOBCKOI'O
nayyyeHus N 1860-79.

CaHMTapHBIE HOPMBEI IONYCTMMEIX YPOBHENM IiyMa Ha paboumx mecTax N 3223-85.

[IpaBUila TEXHUUYECKOM 3BKCIJIyaTallMM 3JIEKTPOYCTaHOBOK HnoTpedburenen (ITI) .
Mockea. AroMm3pmaT. 1972.

[IpaBujla TexXHUKM Oe30MacCHOCTM IPM SKCIIyaTaluuy 3JIEKTPOYCTaHOBOK [OTpebuTresen
(IITB) . MockeBa. AromMmzmaT. 1972.

[IpuyoxeHue 2

[IpyMepsl ONpenesieHUsa NPelesibHO IONYyCTUMBIX YPOBHEM JIa3€pPHOI'O M3JIyUeHMS UM KJIACCOB
JIa3E€PHBIX M3OeJUN

[12.1. Onpenenenue IIIIY M KJIAaCCOB Jla3epoB

Ipumep 1.

OOHOMOIOBEIM Jia3ep Ha MOJIEKYJISPHOM as30Te C IJMHOM BOJHE M3nydeHus 337,1
HM T'€eHepHrpyeT HEIPEPEBHYI I[IOCJIeOOBATEJIBHOCTE PAaBHEIX 10 aMIIJIMTyIOEe MMIIYJIBCOB

c vacTorom Fu = 5 x 10(3) Tu. IOIMTENbHOCTL OTIEJIBHOTO MMIIyJIbCa Tayu = 5 HC.
IyaMeTp nOydYkKa BOJM3M BHXOINHOI'O 3epkajla Jlazepa 10 YyPOBHI MHTEHCHMBHOCTU exp (—2)
paBen du = 3 x 10(-3) M. CpenmHAa MOWHOCTE M3jJgydeHusa  P(t) = 0,5 Br.

HaﬁTM npeneano IOOITy CTVMEIE SHepPeTquCKMe napaMeTpm N3JIYy4JYeHUd Un OHpeﬂeﬂMTb
KJjlacc Jiazepa.

a) IIOY omHOKpPAaTHOTO OOJIydeHMs IJias.

Insa onpeznejyenusa Y HeoOXOOMMO 3HATh MaKCMMAJIbHYID IJIUTEJILHOCTH BO3IOEMCTBUA
t. [pu ciydYayHOM BOBIEMCTBMM Ha IJlala MaJdydeHusa YO nmanaszoHa crnexkrpa (180
- 380 HM) BTa BeJMuMHa NpUHMMaeTcs paBHOM 10 c (kak M IpM BO3OEMCTBMM Ha KOXY) .

TaxkuM oOpaszoM, 3azmada CBOIOUTCHA K onpenesieHuMio Ecnny mnm Pcnoy (t) cepum
VIMITYJIBCOB C 3aIOaHHBEIMM IapaMeTpaMu NPV IJIMTEeJILHOCTM Bo3mercTBus 10 c.

OnpenengeMm Ecnmy (t) B cooTBeTCTBUMM C I.3.8.2 KaK HaMMeHbllee U3 3HAUEHUN
El u E2.

(2I1.1)

BHaueHusa Hnnoy (raymu) u Enny(t) sanmaorcag n.3.2 (radn.3.1l, puc.3.1 um 3.2)
M COCTAaBJAKT, COOTBeTCTBeHHO, 37 IIx x M(-2) m 800 BT x M(-2).
UycJio MMIIYJILCOB B CepuM olpemejiseTrcs no odopwmyse:

N=F¢t+1 (2I1.2)
1Z8

B obmeMm crnyuae BesmumHa N, BHUMCJIJIEHHas 1o topmyse (2[1.2), oOkpyrJjsgeTcs



oo Oumxalumero MeHBUEeTO LEeJIOUMCIJIEHHOTO 3HAaUYeHUS.

Insa paccMaTpuBaeMelx ycjoBuit N = 5 x 10(4). Torma, B COOTBETCTBUU C
dbopmyTamMm
(2I1.1), cpaBHuBas E1 = 800 Br x M(-2) m E2 = 830 BT x M(-2), noaydaem, UTO
IpenejibHO IONYyCTMMOE 3BHaueHMe OOJIYUeHHOCTM IPY OINHOKPATHOM BO3INEVCTBUM Ha
TJjiasa Cepuy MMIYJbCOB pacCMaTPMBAEMOTO JIa3€PHOTO M3JIyUeHMSs CJleOyeT IPMHSATH
paBHEIM E1.

c -2
E (t) = 800 BT x ™
nnoy
CooTBeTCTByKIIEE BHAYEHME DSHEPreTUYECKOM DBKCIO3ULMM PABHO
c c 3 -2
H (t) = E (t) x £t =8 x 10 Ix X M

Ina Yo mmanasoHa CIeKTpa HOPMMPYEMOM BEJIMUMHOM SABJISETCS TaKXe CyTouHasa

nosa Hcurma (3 x 10(4)), xoTopas, B COOTBETCTBMM C Tabiauuer 3.2, He IOJIDKHA
npeppmats 8 x 10(3) IIx x M(-2). PaccumranHas BeUmEe BeJMurHa Hcenmy (t) pasBHa
Hcurmannmy (3 x 10(4)); TaxuMmM obpas3oM, ycJjoBue 8) 1m.3.2.2 BHIIOJIHIETCH.

B ofmeM ciyudae, eCcJM pacueTHas BeJdmumHa Hcnomy (t) Oomnbme Heourmanmy (3
x 10(4)), ee cinemyeT yMeHbIMTHL HO 3HaueHusa Hcurmannmy (3 x 10(4)) u
COOTBETCTBEHHO

OTKOPPEKTUPOBATEL BeJdMumMHy Ecnmy (t) .

©) I[IIOY »nad OOHOKPATHOTO OOJIydeHUS KOXU.

BpeMsa ciiydyaHOT'O BOB3IEMCTBMA Ha KOXy M3JydeHusa YO, Bunumoro MK nmana30HOB,
B COOTBETCTBUM C IEeMCTBYOIMMM MeXOyHapOIHBIMM HOPMaMu, IIPpMHMMaeTCs paBHBEM 10
C.

TakuMm oBpaszoM, Tak Xe Kak M IJg IJla3, pacueTHoe 3HaueHue Ecnoy (t)
cocTaBJseT
800 BT x M(-2), a Hcomy(t) - 8 x 10(3) Ix x M(-2).

B paccmMaTpmBaeMoM Ciydae 3HadeHue Hcnny (t) paBHO CyTOWHOM IO3€e, T.e.
ABJISEeTCs HNpenesibHBEM. JIoOoe MNOBTOPHOE OOJIydeHMEe KOXM HEeIOIYyCTMMO .

B) [IOY HOpM XPOHMUECKOM BOBIEMCTBMM Ha IJlal3a U KOXYy

B coorBeTCcTBUM C N.3.3, NPM XPOHMUYECKOM BO3IOEMCTBUM MNPeIeJIbHO IONYyCTMMOe

3HaueHMe obisiyyeHHoCcTu cocTaBuT 80 BT x M(-2), a COOTBETCTByKIEe BHAUeHUE

npenejyibHO

OOMYyCTMMOV SHEPTEeTUUYECKOV 5SKChnos3mumm 3a BpeMsa t = 10 ¢ - 800 Ix x M(-2).
MakcuMaJsibHasg CyTouHas nosa Takxe cocraByasger 800 Ix x M(-2). CilemoBaTeJyIbHO,

IpY pacCMaTpMBaAEMHX YCJIOBUSAX OJIS ONHOTO paboTanuero IOIYyCTHMMO IIpOBeleHMe He
BoJjiee OINHOM NPOM3BOICTBEHHOM OlepaluM IPOIOJIXMTEeJIbHOCThI 10 C B TeueHME CYTOK.
Ecim IIpakKTnUuuYeCKme YyCJIOBUA Tpe6y10T IIpOoBEeNEeHNMA HECKOJIBKUX IPOM3BOIOCTBEHHEIX
onepauuy B TeueHMe pabouero IOHSA, NPenOeJIbHO IOoNyCTuMas OOJIydeHHOCTHL IJla3 U
KOXM B pabouely 30He IOJIXHa OBITh yMeHblIleHa TakuMm ofpasoM, UYTOOH CcyMMapHas IDo3a
(cm. 1.3.2.2) He MNpeBHIIaJla 3HaueHMI, yKas3aHHOTO B II.3.3.
B WacTHOCTM, €CJM pacCCMaTPMBAEMEM B HACTOAUEM IIpUMepe Jiazep HeoBOXOoIMMO
MCIIOJIE30BAaTh IIPpM IIPOBEOEHUN lO TEXHOJIOT'MMUE CKUMX onepaumﬁ C BPEMEHHBIMNA
IPpOMEXY TKaMM
onpmymm 10 mMmHYyT (cM. 1.3.8.2), OpenesyibHO OONYyCTMMOE 3HaueHMKe OOJIyUeHHOCTU
a3 ¥ KOXM COCTaBUT

B »TOM cCilydae OpM NPOBEOEeHUM KOHTPOJIBHHIX 3aMepoB B pabouel B0HE CpelHSaSd
MOIHOCTEL KOJIJIMMMPOBAHHOTO WMJIM PAaCCEeSHHOTO MBJIYUYEHMs, MNPOXOIAIEeIro dYepes KPYIJIYI
OrpaHMYMBapmyn aneprypy mmamerpoMm 1,1 x 10(-3) M, He OOJkHa _ NPEeBHMATE PcC(t)
=8 x 10(-6) BT.

Eciu npemejibHO HOONYCTMMEE 3HepreTUUeckMe IIapaMeTphl YO uzjiyueHusd B pabdouen
30HEe OIpeneJsieHEl, B KadyeCTBEe HOPMMPYEMOI'O IapaMeTpa, SKBUBAJIEHTHOT'O CYTOYHOM
no3e HCurmannmy (3 x 10(4)), mMoxeT OBTH MCHIOJB30BAHO MAKCHMMAJILHO HOOIIYCTUMOE



YMCJIO BOB3IOEMCTBMM Ha olepaTopa OTIEJIbHEIX MUMIYJbCOB M3JydeHusa M (cM. n.3.2.2).
BHaueHMe M paccumMTEIBaeTCsa IO QopMyJie

Curma 4 Curma 4
H (3 x 10 ) H (3 x 10 )
ooy N nny
M<= - X — = —mmmmm—m——m— - x N (2II.3)
c t o]
E (t) H (L)
nny ooy

Ecay 4UMcJiO MMIYJIECOB B cepumr N IOpu NPpOBeIeHMM OIHOM IIPOU3BOILCTBEHHOM
onepauuy OMKCHMPOBAHO, MaKCMMaJIbHO IONYCTMMOE UMCJIO OllepalMi B TedueHMe padbouero
IoHsa paBHO M/N.

Ina jnazepoB YO mmanasoHa CHekKTpa, paboTanuyx B PEeXVMe ONMHOYHEBEIX BCIIBIIEK,
IOJIUTEJILHOCTE BO3IOeMCTBMSA L paBHA IJIUTEJIBHOCTM MMIYJIbCa M3JIydeHUd Tayu. B sToM
ciiyyae dopMmyJsia (2I1.3) MoxeT OBITH IepelllcaHa B BUIE:

curMa 4

M <= cmmm (211.4)

r) OnpeznejyeHye KJjlacca Jaszepa.

IOnsa Toro, YTOOH ONPEeneNMTh KJlacc Jlasepa, HeOOXOOMMO COIOCTaBUTE QaKTHUUeCKMe
SOHepIreTnmdeCKMe IapaMeTPEl I'€HEePpMPpyeMOoI'O MI3JIYUEeHMA C HOPMMPYEMBIMUM IIPEOeJIBHO
OOIIYCTVIMEIMM 3Ha4YEeHMAMM IOJId OOHOKPATHOI'O BOSﬂeﬁCTBMH.

Kax nokaszsaHo Buue, I[IJIY sHEepTreTUUYeCKOM DKCIO3UMUMM IJiS PacCMaTPMBaeMOIO
Jlazepa OpM OOHOKPATHOM BO3IEMCTBMM COCTABJSET mjg rJia3s u xkoxmu 8 x 10(3) Ix
x M(-2). CoryacHo n.3.8.2, BHepreTHueckas DKCIO3ULUMSA IJIS ONHOI'O MMIYJbCa IIpU
sToM paBHa 0,16 Ix x M(-2).

[IpoBepsaeM BHIIOJIHEHME YCJIOBUM B COOTBeTCTBMM C Tabmmuenm 4.1.

BHasg, 4YTO CpenHsas MOWHOCTL MajaydeHus P = 0,5 BT, njisa omHOTO MMIYJbCA
V3 Ccepum HOoJiydaeM

BrmmmosiHaeTcsa ycinoBue nnsa I kjlacca:

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

[lockoJybpky IIIIY npy OOHOKPATHOM OOJIydeHMM PaBHO 3HadeHmO I[IIIY 06JydYeHHOCTU
IJIS HEINPEPEIBHOTO M3JIyueHMs B TedeHue 10 c, omnpenejyieHmMe Kjacca MOXeT OHTH
NpOBEIEHO
IO PEXVMMY HENPEPBIBHOI'O MU3JIyYEHMHA.

-2 c -2
P(t) = 0,5 <mm x 10 x E (t) = 3,14 x 10 x 800 = 25
nny

lIpumep 2.

Jlazep Ha cCTekJie C HeoOuMmoM, paboTamnumy B PexyMmMe MOOYJISuMy IOOPOTHOCTU
¥ YIOBOEHMsS YaCTOTH, I'€HEePUPYyeT OINMHOUHEIE VMITYJIECH. [[OTOK M3JIyUeHMUsS BKJIIOUAET
IOBe IPOCTPaHCTBEHHO COBMEIEHHHE CIeKTpaJibHEe KOMIIOHeHTH: Jambnal = 1060 HM,
Wl = 0,8 IOx nu jambmna?2 = 530 um, W2 = 0,4 Ix.

ﬂHMTeHbHOCTM VIMITYJIBCOB WM3JIYUYEeHUA obemx CIIEKTPAaJIbHBEIX KOMIIOHEHT Tayun =
2 x 10(-2). ImameTp nyuyka BOJIM3M BHEHXOIOHOTO 3epkaja Jilazepa dm = 1,2 x 10(-2)



M.

HavTu npenejibHO HOONYCTMMEE IIapaMeTphl M3JIyUYeHMS B YCJIOBUAX XPOHUUECKOI'O
BO3OEMCTBMSA Ha IJla3a U KOXY.

OnpenennThs KJjlaCC Jasepa.

B coorBeTcTBUM C Tpeb®oBaHuMaAMM mn.3.10, onpemenum W(l)nny (Taym) u
W(2) ooy (Traymn)
IpY BO3OEMCTBUM Ha Ivlaza KOJUIMMMPOBAHHOT'O M3JIydeHMS C IJuHamu BOJIH 1060 HM
m 530 HM.

Vcnonb3ysa naHHele Tadmauue 3.3 (puc.3.3), C ydeToOM IOINOJIHUTEJIEHOIT'O
kozdbuLMeHTa
3arnaca IJjigd XPOHMUYECKOI'O BO3IeMCTBMA (I.3.5) ooaydmMm:

(1) =7 (2) -9
W =10 Ix; W =8 x 10 Ix .
nny nny
OTHOCHUTEJIbHEE BHEPTOBKJIAIE M3JydeHMa C namHamy BosH 1060 m 530 mm Cl
n C2 papHH

Torma 3HadveHMe WcuIMally COCTaBJIdeT:

CurMma -7 -9 -8
W =10 x 0,67 + 8 x 10 x 0,33 = 6,9 x 10 Ix
nny

BHaueHMe WcuIMalny OJd KOXM ONpeneliseTCsa aHaJIOTMUHBIM 00pasoM C
VICIIOJIb 30BaHMEM
OaHHBIX Tabmuuel 3.6 (puc.3.7) ¥ C yUYEeTOM MOMNPAaBKM IJIS XPOHMUECKOT'O BO3IOEVICTBUS
cocraBusgeT 4,5 x 10(-5) IOIx npm orpaHuMumBawuey aneprype 1,1 x 10(-3) M.
[IpoBepseM BHIIOJIHEHME YCJIOBUM Tabjauuel 4.1, onpeleldolMxX IPMHAIJIEXHOCTH
Jlazepa K OIpeneJIeHHOMY KJIacCy OIlacHOCTHM. Ilojlydyaem, dYTO

curMa 4 curMa
W = 1,2 Ix < m x 10 x W (ray ) =
nny nmy u
4 -4
3,14 x 10 x 4,5 x 10 = 14 IIx

PaccMaTpuBaeMelll jla3ep OTHOCUTCs K III KJjacCcy OINACHOCTM.

lIpumep 3.

Jlazep Ha ULeHTpax okKpackyu LiF:F(-2) reHepupyeT cepuno U3 15 MMIYJIBCOB.
OIIMTEeNbHOCTE KaXIOoro MMIyJibca Taym = 8 x 10(-11) ¢, Fu = 10(8)T'u. MuTepmBalu
Mexny cepuaMy uMMnysnbcoB Oosbme 200 c. InmMHa BOJIHBEL M3JydeHMs Jjambza = 1200
HM. CyMMapHas D2HepIusa cepuu mMmnyjascoB Wc(t) = 10(-4) IIx. OTHOWEHMVEe BHEePI'UMU
VMIIyJIbCa, MMeKUeI'0 MaKCUMAaJIbHYI aMIJIUMTYyNy, K CpelHeM 2HepIMM BCeX MMIIYJIbCOB
B cepum kcu = 2,5. IumameTp nyuka BOJMMBM BEHXOOHOTO 3epkajyia dim = 5 x 10(-3)

M.
HanTu npemejibHO HOONYCTMMEE IlapaMeTphl M3JIyUYeHMS IIPpM BO3IOEMCTBUM Ha IJla3a
n olipenelinTb KJjlaCcC Jia3epa.
INIMTEeNbHOCTE CEePpUM MMIYJIBECOB B pacCMaTpMBAEeMOM CJllydae COCTaBJfgeT (CM.
bopmysty (2I1.2)) :
-7
t = (N-1)/F =1,4 x 10 c



B coorBeTcTBUM C TpebOoBaHMAMU I.3.4.3, OoNpemesMM 3HAUEeHUd NpelelibHO
IOOITy CTUMOM

SHEPTUM MBJIYyUEeHUS OJIsS MMIIYyJIbCOB IJMUTEJNIbHOCTBID Tayum = 8 x 10(-11) cum t = 1,4
x 10(=7) c nJsa OOHOKPATHOT'O BOBIEMCTBMS Ha IJla3a KOJJIMMUPOBAHHOIT'O M3JIYUYEHMS.
CorgytacHo Tabi.3.3 (pmc.3.3), ©TM 3HAUEHUS PaABHH:
-7
W (ray ) = 1,85 x 10 Ix
ooy 128
-6
W (t) = 10 Ix
noy

IIo dopmysie (3.7) HampmeM s3HaueHus W1 u W2:

-6 -7
W =10 Ix, W = 6 x 10 Ix
1 2

[Ipy YyCJOBUM XPOHMUECKOT'O BO3OercTBMSA (m.3.7) »Ta BeaMUMHA [IPUHMMAaeTCs
B 10 pa3s mMeHblEMN, T.e. — 6 x 10(-8) Ix.
IOnsa xoxy Wenmy (t) = 4,65 x 10(-4) IOIx OpM OOHOKPATHOM BO3IEeMCTBMM U Wcnny (t)
= 4,65 x 10(-5) Ix nNpm XPOHUUECKOM BOBIEVMCTBUM.
Ina omnpenejieHusa Kjlacca Jasepa I[IpOBepsaeM BHIIOJIHEHME YCJIOBUM TaOJIMLIEL
4.1, moncTaBJyiggd B HepaBEHCTBA 3HaueHMsa WOy IOJiS OOHOKPATHOI'O BO3IEVCTBUSA.
BrinmosiHdeTcsa ycyiome nJjiga 11 KJjlacca OIlaCHOCTU:

c -4 2 ¢}
W (t) = 10 Ix < 8 x 10 x W (t) =
nny

2 -7 -4
8 x 10 x 6 x 10 = 4,8 x 10 Ix

Ipumep 4.

TexHoJIOTMYUECKaad ycTaHoBka "KeauHT-15".

XapakTepuCTUKa YyCTaHOBKMU:

— IOJMHA BOJIHE MaJyueHus Jjambia = 1060 HM;

- pexmM I'eHepauum - I/IMHyJ'H::CHO—MO,JIyJ'H/IpOBaHHbIﬁ;

- DHEPIMS OOMHOUHOTO MMIyJibca w = 8 IIx;

- OJIUTEJIbHOCTL OIJHOTO MMIyJibca Tayu = 4 x 10(-3) c;

- YacToTa CJieIOBaHusa MMIyJIbCOB Fu = 10 T'u;

- IJIMTEJIbHOCTH OINHOM TEeXHOJIOTMYECKOM olepaumm t = 2 c;

- IOyaMeTp ISTHa M3JIydeHUs Ha [NOBEepPxXHOCTHU obpabaTeiBaeMoy merany din = 3
x 10(-4) wm.

TpebyeTcsa HaWTHU NpPpeleJIbHO IONYyCTMMEE DHEePpTreTUUeCKMEe [HapaMeTphl MU3JIyUeHUS
B YCJIOBUAX XPOHMUECKOI'O BOBIEMCTBMSA Ha IJla3a M KOXYy M OINpemesIMThb KJlaCcC Jla3epHOI'O
U3OeJns .

V3MepeHre ypoOBHS IOUOOY3HO OTPAXEHHOT'O M3IJIydeHMS Ha I'paHulle pabodel 3OHH
opy IMaMeTpax oTrpaHmumBawmen aneptypsl /7 x 10(-3) Mm um 1,1 x 10(-3) M nokasajo,
UTO MaKCMMaJIbHOE 3HaueHMe CYyMMapHOM SHEPIMM BCEX MMIYJIECOB 3a BpeMs OINHOM
TEXHOJIOTMUYEeCKkOoM omnepauumu (t = 2 c) paBHO, CoOoTBeTCTBeHHO, 1,54 x 10(-2) IOx
n 1,9 x 10(-4) Ix. UcTouHuk IOIMOOY3HOT'O OTPAXEHHOIT'O MIJIYUEeHUsS IJiS TOUEK,
PaCIIOJIOXEHHBIX
Ha TI'paHulle pabouey BOHB, ABJIAETCS TOUEUHEIM.

B coorBeTcTBUM C TpeboBaHMaMM .3.4.3, HaAxXOOUM IIPEeNeJjIbHO IONYCTUMEI YPOBEHDb
SHEPIUM CEPUM UMIIYJIBCOB KOJJIMMMPOBAHHOI'O IIOTOKAa JIa3€pHOT'O M3JIydeHMS IJid IJias,
KOTOPEIM PaBeH MMHMMAJIBHOMY M3 OBYX BHAaUeHUNM sHeprum W1 m W2.

W=W (t), rme t = 2 c;
1 nnoy
N (2/3)
W =W (ray ) x (-——-) ’
2 ooy u KCU



roe Tayum = 4 x 10(-3) ¢, N = Fux t + 1 = 21, xcu = 1 (HecTabuUILHOCTHL

SHEPIMM MUMIIYyJIbCOB HEeM3BECTHA) .
Wnoy (t) omnpenmenseM B cooTBeTCcTBUM C n.3.4.1 no Tabmuue 3.4 (puc.3.5)

P (t) = 5,9 x 10(-4) BT
nny
-3
W=W (t) =P (t) x t =1,2 x 10 Ix
1 oy nny

Wnnoy (Taymu) omnpeznejyseM, B cooTBeTcTBMM C .3.4.1, mo Tabn.3.3 (puc.3.4).

-5
W (ray ) = 2.10 IIx
ooy u
-5 2/3 -4
W =2 x 10 x (21) = 1,52 x 10 Ix
2
Tak kak W2 < W1, noayuaem
c -4
W (t) = w=1,5x 10 IIx
ooy 2
[Ipy XPOHMYECKOM BO3IEMCTBMM Ha IJlasa, B COOTBETCTBMUM C II.3.5,
¢} -5
W (t) = 1,5 x 10 Ix
noy
OnpenejysieM NpenejibHO IONYyCTHMEI YPOBEHb SHEPTIUM JIa3€PHOTO MU3JIyUeHUS
wengy (t)

OJI8 KOXM, B COOTBETCTBUM C II.I.3.6 M 3.8.2, KakKk MMHMMaJIbHOEe 3HaueHue mu3 Wl
u W2:

W=W (t), t =2c

1 nnmy
N 1/2
W =W (ray ) x (-—-)
2 ooy n KCHU
[lo Tabmmue 3.6 (puc.3.8) HaxoOUM
-2 -2
P (t) =1,15 x 10 Br, W=W (t) = 2,3 x 10 Ix
noy 1 nny
[Io Tabnuie 3.6 (puc.3.7) HaxoOUM
-3 -3 1/2
W (ray ) = 4,1 x 10 Ix, W= 4,1 x 10 x (21) =
ooy n 2
-3
6,6 x 10 Ix
W2 < Wl. TaxuMm oBpasoM, InJjasa Koxu mMmeeMm Wcnmy (t) = 6,6 x 10(-3) Ix, a

IpY XPOHMUECKOM BO3ImeMcTBUM - 6,6 x 10(-4) Ix.
CpaBHEHME IMpPEeNesyibHO INONYyCTUMEIX BHAUYEHMUM DHEePIUM C COOTBETCTRYIUMMMA

SHaAUYEHMAMUA



Wc (t) Ha rpaHule pabouely BOHH [IOKABHBAET, UYTO OTPAaXEHHOE Jla3epHOoe U3JIyueHUe
npencTaBjgeT ONAaCHOCTb OJiA IJla3 M 0es30MNacHO OJida KOXxM. CTeneHb ONaCHOCTU
OTPaXeHHOTO

MU3JIydYEeHMA IJIA IJla3 pPaBHa

c -2
W (t) 1,54 x 10
T4 = ——————-— = e ———————— = 1027
¢} -5
W (t) 175 x 10
noy

OnpenejieHre KJjlacca OIllaCcHOCTM 1o Tabmuue 4.1 mokxas3pBaeT, UYTO IaHHOe Jial3epHoe
uznenme ortHocuTcda k IIT kJjlaccy:

W(t) = 8 x N IIx = 168 IIx < mm x 10 x W (t) = 207,2 IOx
nny

[Ipy BSKCITyaTauuM yYCTAHOBKM HeOOXOOMMO MCKIIOYMTL BO3IEMCTBUE 3EPKAJILHO
OTPAaXEHHOTO MBJIyUeHMs, a IJg 3amuTe OoT Iubdy3HO OTPAXEHHOTO MBJIyUeHMS HeOOXOIMMO
JMCIIOJIb30BAaTh CPEeNCTBa 3allMTH C ONTMYUECKOM IJIOTHOCThI Dinambnma >= 3,04, rzme
Dnambna= lgarTa.

[Ipumep 5.
YcTaHOBKA IJIS CBapKM CTEKJa.
XapakTepuCcTUKa YyCTaHOBKMU:

- IOJMHA BOJIHEI MaJydeHus Jjambima = 10600 HwM;

- pexyM pabOoTel — HENPEPEIBHBII;

- MOWHOCTBL maJdydueHus P = 30 Br;

- IJIMTEJIbHOCTL OIHOM TEeXHOJIOTMYeCKOoM onepaumm t = 15 c;

- IOraMeTp NATHa M3JIydeHUs Ha NOBepxHOCTM obpabaTeiBaeMol meranu do = 1

MM .

MaxkCHUMaJIbHEIM YPOBEeHb IMOPY3HO OTPAXEHHOIT'O MBJIYyUEeHMs Ha I'paHuile pabouen
30HEI paBeH 1,2 x 10(3) BT x M(-2).

TpebyeTcsa ONpemesIUMTh KJIaCC YCTaHOBKM.

[IpeneIbHO IONYCTUMEM YPOBEHb OOJIYyUeHHOCTM IJiS M3JIyUeHMUS C OJIMHOM BOJIHEL
10600 HM npM OOHOKPATHOM BO3IEMCTBUMM Ha IJjlasa UM KOXy B TeueHue 15 c, B
COOTBEeTCTBUU
c n.3.8.1 (rabn.3.7), paBeH Enmy(t) 1,3 x 10(3) BT X M2, a Opu XPOHUUECKOM
BOBIeMCcTBUM, corjlacHo nm.3.9, - 260 BT x M(-2).

CorytacHo Tabnuue 4.1, Jjlasep, BCTPOEHHHM B YCTAHOBKY, OTHOCHUTCHS k II Kjaccy
OMNAaCHOCTM &

-2
30 Br < im x 10 x E (t)

P(t)

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

CpaBHeHMe OOJIyUEeHHOCTM Ha I'paHuile pabouelr BO0HH C NPelesibHO IOIIYyCTUMBM
3HadYeHMeM OOJIyJdeHHOCTM I[IOKas3eBaeT, 4YTO OMOPY3HO OTpaxXeHHOe M3JIydeHMUe He
npencraBigeT
ONACHOCTM IJid IJla3 U KOXU.

[IpyMmep 6.

YcTaHOBKA IJid CIIEKTPOCKOIINN .
XapaK‘I‘epMCTV[Ka YCTAHOBKUM

- IOJMHA BOJIHE MaJydeHus Jjambia = 340 HM;

- OJIUTEJIbHOCTL OIJHOTO uMMIyJbca Tayu = 10(-5) c;
- YacToTa CJeIoBaHMsa UMMNyJbCOB Fu = 10(3) T'u;

- CcpemHsasg MomHOCTL P = 8 BT;

- IJIMTeJIbHOCTL oInHOM omnepauuu t = 10 c;

- KOJIMYUeCTBO olepauui 3a padoumyt nmeHe n = 250.

MaxkCHUMaJIbHEIM YPOBEeHb IMOPY3HO OTPAXEHHOT'O MBJIYyUEeHMS Ha I'paHuile pabouen



30HBl CcO3maeT oOBJydYeHHOCTb Emax = 10 BT x M(-2). CyTouHas »Oo3a NPM BHIIOJIHEHUMN
250 onepaumyt parHa Hcurma = 25 x 10(3) Ix x M(-2).

HeoBOxomouMmo oONpenesMThb KJIaCC OIaCHOCTM JIa3€PHOM YyCTAaHOBKU.

BHaueHMe I[IIY sHepreTHUYECKOM OOJIYUEHHOCTM 3a BPEMS BHIIOJIHEHMS OIHOM

onepaumum,

coryiacHo Tabn.3.1l, nyHkraMm 3.2.2 m 3.3, paBHOo Enmy = 800 BT x M(-2), a muga
XPOHUYECKOT'O BO3IEMCTBMS, B COOTBeTCTBMM C I.3.3, - 80 BT x M(-2). IlpemenbHad
CyTOuUHas nosa IJigd OIHOKpaTHOTO Bos3ImeMctTBMsa Hcurmannmy (3 x 10(4) = 8 x 10(3)

Ix x M(-2) .
Iys1 ompeneJyieHMs KJjlacCa ONaCHOCTM MPOBEPSEM BHIIOJIHEHUE YCJIOBUM TaOJIMIIED
4.1.

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

YCcTaHOBKaA OTHOCUTCHA KO II KJlaCCy.

CpaBHeHMe Enny m Hcurmanny (3 x 10(4)) Cc MakCuMaJIbHOM OBOJIyUeHHOCTHI Emax
Ha TI'paHulle padouey 3BOHHEI M CYTOUHOM Ho30¥ HcumrMma npm BuNOJIHeHUM 250 omnepaumn
IOKAaBEIBAET, YUTO OTPAXEHHOE M3JIydeHMEe IPM BHIIOJIHEHMM OIHOM Ollepaluuyr He
npencTaBjigeT
OIIaCHOCTM, OIHAKO IIPM BHIIOJIHEHUM 3a pabouuy IOeHb 3allJlaHMpOBaHHHX 250 omnepalum
CcyTouHas nosa HcmuIMa NpeBBIIAET OPeleJIbHO IONYyCTHMMOE 3HaueHMe Hcurmanny (3 x
10(4)) B 31,2 paza.

[Ipy BKCIJIyaTaluuM YyCTAaHOBKM HEeODOXOIMMO MCKJIIOUMTL BO3LOEMCTBME 3ePKaJIbHO
OTPaXeHHOTO M3JIydYeHMs, a OJg 3alMTH OT AMOOY3HO OTpaxeHHOI'O M3JIyUYeHMS HeOoOXOIMMO
MCIOJIb30BAThH CpelCTBa 3allMThl C OITMUEeCKOM IJIOTHOCThI Dyjtambma > 1,5 (Dnambna
>= 1lg 31,2).

[Ipumep 7.

[I[y4oK JIa3epHOTO M3JIyUeHMs C IapaMeTpaMy, [IPMBEINEeHHEIMU B NOpuMmepe 3,
pacumupseTcs
ONTUUECKOM cHucTeMoy no muameTrpa dn = 2 x 10 (-2) M. IIOoTOK MBJIYyYEeHMS HalpaBJIeH

[NEPHEeHOVKYJIAPHO IIJIOCKOM IMOOYy3HO OoTpaxawley NOBEepPXHOCTM. Touka HAOJISHUSI
PacCIoJIOXEeHa Ha NPAMOM, NPOXOnAlleM uepes LeHTP o60JydaeMoM IJIoWaAKM I[IOH YIJIOM
Tera = 60°. PaccTodHME OT MOBEPXHOCTM OO TOUKM Habmomeumsa 1 = 0,5 .

Onpenenuts Wonny s HabjonaTess.

[IpaBuna pacdyetra Y nuddy3HO OTPAXEHHOT'O MBJIYUEHMS M3JIOKEHH B IIyHKTE
3.4.2.

IJ1g9 KOJIIMMMPOBAHHOT'O MBJIyUeHMs 3HadeHMe Wcnny (t) omnpemejieHO B IpUMepe
3 u cocrasngeTr 6 x 10(-7) IIx nNpM OOHOKPATHOM BOBIEVCTBUM.

YTJIOBOM pas3Mep MCTOUYHMKA IUOQY3MOHHOT'O U3JIydeHUS ajibda C IOCTaTOUHOMU
CTENeHbI TOUHOCTM PACCUMUTEIBAETCS IO dopMyJie:

d cos Tera

B HamewMm ciayuae anbbanpen = 3,5 x 10 (-3) pan.
[lonpaBouHE KO3bdmumeHT B npu mauresbHOCTM OoOmyuyenus 1,5 x 10(-7) c,
corylacHo Tabmmuue 3.5 (puc.3.6), paeBeH

3 2
B=28,2 x 10 x amsba + 1 = 4,28

3HauyeHMe MNpenejibHO IONYyCTHMOV SHEepIMM B TOuUKe HaOJIOIeHMs COCTaBJSAeT
I -6
W =B x W = 2,6 x 10 Ix

nny nny

[12.2. OcobeHHOCTM omnpemejeHusa Y Jla3epHOTO MBJIYUYEHMS BUOMMOTO U OJIMXHEI'O
VK Iranas30HOB CIEKTPa IIPU MCIOJb30BAHUM OITHUUECKMUX CPEICTB HaOJonIeHUS



I2.2.1. KonnuMMpOBaHHOE Jla3epHOoe U3JIyueHUe

Ecnm nmnsa HaOJMIIEeHMS MCTOYHMKA JIa3€PHOI'O MBJIYUYeHMS MCIOJIbB3YKTCS OINTUUEeCKMUEe
npubops (OMHOKJIM, TEJIECKOIH M T.H.), DHepreTMUeckasd BKCHO3ULIMA MM ODJIydeHHOCTHb
ceTyaTKM IJlal3a MOXEeT CYUWEeCTBEHHO BO3pacTaThb. Hambojiee HaIeXHBIM METOIOM OLIeHKU
VBMEHEHMS CTElEeHM OIAaCHOCTM MBJIyUeHMS SABJISeTCS COIOCTaBJIeHME pPes3yJibTaToB
U3MEPEeHUI
SHEPI'UM WMJIM MOWHOCTHM, NPOXOIAlleM dUepes OI'PaHUUMBANIYID alepTypy IMaMeTpoM 7/
MM, IIPM HENOCPEACTBEHHOM HaOJIOOeHMM U NpM HAOJOIEHUM C MCIOJIb30BaHMUEM
ONITUUYECKOTO
npubopa. B nocremHeM cilydae OI'paHMUMBAKIAS alepTypa pacliojlaraeTcs BOIM3M OKyJdpa
B IIJIOCKOCTM, COOTBETCTBYIEM IIOJIOXKEHUIO POTOBULE IJiaza. OTHOUIEHME pPes3yJlbTaToB
V3MEPEHUM JaeT ONPAaBOUYHBM KOZOOUUMEHT IJiSd KOPPEeKUUM NPpeneJIbHO IOy CTMMBIX
YPOBHEV MBJIyUeHMS, yCTaHABJMBAEMEIX HACTOSWMM INOKYMEHTOM.

TeopeTuuyeckye OLIEHKM, Kak [IPaBUJIO, ABJALTCS NPUONMXEHHBIMM. B peKOMeHIaluMsax
10 INPMMEHEHMI0 TakMxX OLIeHOK 3IeChb M Iajiee paccMaTpuBaeTcsa Haubojee
pPacrIpoCTpaHeHHEM
TUII ONTUUECKMUX CPEeICTB HAOJIIEeHMA, Yy KOTOPBIX OMaMeTpP BHEIXOINHOI'O 3padka MeHble

min pakedH 7 x 10(-3) M (TeopeTmueckuy IOMaMeTp 3padka IJjasa), a [OTepu MU3JIydeHUd,
CBA3AaHHHE C MNOTJIOWEHMEM M OTPaXeHMEM Ha [NOBEPXHOCTAX ONTUYUECKMX 3SJIEMEHTOB
u T.O., [NpeHeOpexXuMO MaJlbl.

[IpMeHEeHME ONTUYECKOTO CPeACTBa HaOJNoIeHMA C yBeJIMdeHMEeM (KPpaTHOCTHI)
k ¢ nosuumm 0e30MNaCHOCTM DKBMBAJIEHTHO YBEJIMUEHMIO IOMaMeTpa OTI'PaHMUMBaoleM
anepTypH
B k pas.

TaxkuM ofpas30oM, IJisS OIpelesIeHMs [IPelesIbHO HOOIIYCTMMEIX YPOBHEM DHepIUMu
MBJIyYeHNI
IIpy rnpAaMom Ha@J’HO,JIeHMM KOJUIMMVPOBAHHEIX IIYYKOB C IIOMOIBIO OIITUMYECKUX HpM@OpOB
cJyienyeT HOPMMPOBATHB DJSHEPI'MI MJIM MOIHOCTBH M3JIYUYEeHMA, Ipoleuero depes
OTPaHNYMB a0
aneprypy InamerpoM k x 7 x 10(-3) M, PacHOJIOXEHHYI B IJIOCKOCTM BXOIOHOTO 3padka
npmubopa. 3HaueHMsa Wonmniy M Ponmnaoy He OOJIDKHBEI NIPEeBHMATE WHOy ¥ Pnny, onpenesiseMblx
nyHkTaMm 3.4 m 3.5.

[IpumMep 8.

g co3maHMsa ONTUYEeCKUX 5bheKToB NpM NPOBEeIEeHMM My3HKAJLHOTO WOy
VCIIOJIb3YEeTCs
HEIIPEPLIBHEIY I'€JIMM-HEOHOBEI Jlasep, M3JIydeHMe KOTOPOIO IIPUM CKAaHMPOBAHUM MOXET
OoKalz3aTeCHa HaHpaBHeHHbIM B BPMTGJ'H::HBIﬁ 3aJl. OHpe,HeJ'H/I'I‘b npeneano JOITy CTUMYIO
MOIIHOCTE
Jlazepa C ydeToOM TOT'O, YTO OTIEJIbHHE SBPUTesM, 3aHuMaolyie PSaObel Oajiblle CeIbMOTO,
MOTYT IIOJIb30BAaThbCHA TeaTpalJibHEIMM OMHOKJIAMM C KpaTHOCTh k = 2,5. InamMeTp nydka
B nJjockocTu 1l-ro psana d(l)n = 5 x 10(-2) M, Ha ypoBHe 7-1r0 psanma d(2)n = 6
x 10(-2) M. CKOPOCTB CKAHMPOBAHMSA B ILJIOCKOCTM 1-T0 psama vl = 2 M x c(-1),
B IIJIOCKOCTM 7-TO psma v2 = 3 M x c(-1). PacnpeneyseHre MHTEHCUBHOCTU MIJIyUESHUS
B [ONEPEeYHOM CEeUeHMM JIa3€PHOTO MIydKa OJIM3KO K OINHOPOIHOMY .

Bpems oOJjiydeHUS IJla3 COOTBETCTBYEeT BPEMeHU IPOXOXIEHMUS Jia3epHOI'O Iyuka
yepes OT'PaHMUMBAKIYID alepTypy .

Ina 3putesen l1-ro pana

(1) n -2
t = e =2,85x 10 ¢

Ina 3puresier 7-10 pana

(2) -3
d + k x 7 x 10
(2) n -2
t = e = 2,23 x 10 c



COOTBeTCTByIOH.U/Ie SHaAUEeHMA IpeneJyiIbHO OOIIYCTUMMBIX I1apaMeTpPOB MI3JIYUEeHUMA C
OJIVHOM BOJIHEL 633 HM onpeneysnTcs o Tabjauue 3.3 C ydeToM koaddbuimeHTa
TUITMEHNYECKOTO
3arnaca, BsamgaHHOTO NyHKToM 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

Buauenme P (l)nmy ompeneyseT NpemesyibHYID MOMHOCTL M3JIydYeHMs, Npolenmero
yepes aneprypy ImamMerpom 7 x 10(-3) M. IlojlHAsS MOWHOCTEL Jlasepa IPpU STOM
CoCTaBJgeT

(1) (1) n -3
P =P (=== yoesnpTa = 2 x 10 BT
noy 7 x 10(=-3)

AHAJIOTMYHO, HOJA 3puTesiel 7-T0 psala, NOJb3YOWMMMCS TeaTpallbHbEMM OMHOKIIAMU
(orpaHMuMBamuas alneprypa yBeJMueHa B 2,5 pasza):

(2)
d + d -2 -2
(2) n BxX O 6 x 10 + 2,5 x 10 -2
t = - = e = 2,83 x 10 c
¢) v 3
2
(2) -5
P = 3,9 =10 BT
nnmy
(2)
d
(2) (2) n 2 -4
P =P (————————————- ) = 4,7 x 10 BT
ooy -3
k x 7 x 10

TakuM o0OpasoM, MCIOJIb30BaHME TeaTpPaJIbHOT'O OMHOKJISA CYWEeCTBEHHO IIOBHIIAET
ONAaCHOCTE IIOBPEXIOEHMs TJjlal’. MOmMHOCTE Jlasepa MNPV PAaCCMOTPEHHBIX YCJIIOBMSAX HE
nospkHa npeBbmats 4,7 x 10(-4) BrT.

Ipumep 9.

OnTUK MNPOBOIUT NCTUPOBKY BEIXOOHOT'O 3epkajla I'eNMM-KaIMMEBOI'O Jia3epa,
paboTanmero
B HEIPEPBEIBHOM PEeXMuMe, MCIOJb3ysa OUONTPUMHYK TPpyOKy C KpaTHoOCThio k > 1. InuHa
BOJIHH M3JydeHMrs Jjambma = 441 M. MOWHOCTL TEHEPUPYEMOTO MBJIyUeHMS, BOBHUKAKIETO
B [IepBOM CTaIumM OCTUPOBKM, - nmo 1,5 x 10(-3) Br. IuaMeTp Oydyka MU3JIyUeHUS He
[IpEeBHUWAET 3 MM.

OnpenenmTh NPONYyCKAaHME BalMTHOI'O cBeTobmnbTpa T, yCTaHABIMBAEMOIO Iepen



OVONTPUNMHOY TpyOkoM njsa obecnedueHusa 0Oe30r1acHOM paboTH.

INMMTEeNIbHOCTL BOBIEMCTBMSA Ha IJlal3a [IPMMEM pPaBHOM BpPeMeHU peakKLUus MUTaHUS:
t = 0,25 c.

BHaueHMEe NPelejyIbHO IOMIYyCTUMOM MOWHOCTM M3JIyUeHMs C OJIMHOM BOJIHEL 441 HM
Ipy NPsSMOM OBJIyUeHMM TJlas3 M OTPaHMUMBAKIIEN anepType mmamMeTrpom 7 x 10(-3) M
onpenensercs no Tabsn.3.3 (puc.3.4) C OONOJHUTEJNLHEM KOo2dduiIMeHTOM 3anaca s
XPOHUYECKOTO BO3IEMCTBMSA, B COOTBEeTCTBMM C II.3.5.

B paccMmaTpmpBaeMoM Cllydae IOMaMeTp IIydka M3JIydeHMs CyLEeCTBEHHO MeHble
ovaMeTpa
OTPaHMUMBAKIIEN alepTyPE Ha BXOIEe IMUONTPUMHOM TpyOKM, paBHOTO k x 7 x 10(-3)
M. Ha BBIXOIE ONTMYECKOM CUCTEMH TPyOKM OMaMeTp OydKa yMEeHbUaeTCsa IO BEJIMUMHH,
paBHOY HpubamsuTesabHo dn/k, YTO Takxe CyWLEeCTBEHHO MeHblIle TeOopeTUUeCKOT'O IMaMeTpa

3pauka (7 x 10(-3) m). TaxuMm oOpasoM, MNPaKTUUECKM BCe MU3IJIyUeHMEe Jlasepa IPpOXOoIuUT
yepes 3padoK IJlal3a, a [IPMBEIOeHHOE BHIIE 3HAaUeHMEe Pnny omnpelejyisgeT NpenesibHO
OOIIyCTMMOE 3HaueHMue obuelM MOWHOCTMY M3JIydeHusa P', npomenmero 3allMTHBIM
CBETOQUIIBTP :

P' = Pnoy.

AHAQJIOTMYHEM pe3yJbTaT Obll OB [OJIydeH M OJIA CJiydad NpaMoro OOJiydeHMs IJias
0e3 MCHOJIb30BAHUA OINTUYECKOT'O CpeIcTbBa HaOJIoOeHMs, Tak KaK M 3IeCb OMAMETP
nyuka dII MeHblIE TEOPETMUECKOI'O pa3Mepa 3pauka.

VHEIMM CJIOBaMM, MCIIOJNIb30BaHME IUOITPUMHOM TPyOKM He NPUBEJIO K yBeJIMUESHUIO
ONaCHOCTM HOJIA IJlas.

[locnenHmMit BEIBOI MJIJIOCTPMPYET oflee NpaBUIIO, COIJIACHO KOTOPOMY IIPMMEeHEeHMe
ONTUUECKMX MHCTPYMEHTOBR IJig HAOJOOEHMS KOJIJIMMMPOBAHHEIX JIa3€PHHEIX [IYyUYKOB IMaMEeTPOM
MEHBUIMM IMaMeTpa 3padka IJlas3a He IOBHIIAET CTEINEHM ONaCHOCTM IIOBPEeXIEeHMS
CeTUYaTKH.

BosBpaumaschk K peleHui0 [IOCTaBJIEHHOM 3alaul, OIpelefiMM MUHMMAJIBHO HOOIIYCTUMYI
BEeJIMUMHY I[IPOIyCKaHUSA 3alMTHOTO GuiabTpa T OJa M3JIydeHMsa C OJIMHOM BOJIHEL 441
HM.

[I2.2.2. PaccesHHoe unu aubdby3HO OTpaxeHHOE UBJIYUYEHUE

ECiM MCTOYHMKOM M3JIyUEHMS SBJISETCS NPOTSXEHHE OOBEKT, MCIOJIbL30BAaHUE
s HaOJoOeHMs ONTUUEeCKMX NPpUuOOPOB HEe NPUBOIOUT K BaMEeTHHEM M3MEeHEeHNIM
SHepIreTUYeCKOM
SKCHOBZULMM MM OBJYUeHHOCTM CeTYaTKM IJjlal3a (3Iechb, Kak ¥ paHee, pacCMaTpUBaKRTCH
onTUUEeCKME TPUOOPH, Y KOTOPHX OMAMETP BBIXOIHOTO 3pPauyka MEHBIE TEOPEeTUUECKOTO

IoraMeTpa sBpadka IJlasa, a [HOTepM UIJIyUeHUd NpeHeDpexXxyMo MaJibl) . 3TO ODYyCJIOBJIEHO
TEM, UYTO yBeJIMUEeHMEe BSHepIMM M3JIydeHMs, Npolelmero dYepes 3padok Ivlaza, B k2
paz (k>=1 - yBenuueHMe UM KPATHOCTHL Npubopa) COIPOBOXIAETCsS yBEJIMUEHMEeM IJIomann

n300paxeHnss Ha CeTyaTke B Takoe Xe UMCJIO pas. YKasaHHOE IMPaBUJIO IIPUMEHMMO,
€CJM BUIOMMEBIM YIJIOBOM pas3Mep Mu3ajydawnumero obbekTa ajibba 0e3 ONTUUeCKUX CPelCTB
HabOJoOoeHMs NpeBbllaeT ajbdanpen = 2 x 10(-3) pan, a k x ansda >> 2 x 10(-3)
pan.

[Ipr oueHke m3MeHeHuM Y nisa 1Jjas, CBA3AHHBEIX C MCIOJIB30BAaHMEM OINTUUECKUX
npmubopoB, HeOOXOOMMO IIPMHMMATL BO BHMMAaHMEe HabOJOIaeMoe yBeJIMUeHMe BUIMMOI'O
YTJIOBOT'O pa3Mepa MCTOUYHMKA M3JIyUeHMSs, KOTOpoe cocTaBJysgeT ajibdaon = k x anbda.

dopmMmyJia, omnpenesysaolas NONPaBOUHE kosbdmimenT B B n.3.4.2, C yueToMm
BOBMOXHOCTHU
VCIIOJIb30BAHUS OITUUECKOT'O CpelCTBa HaOJIOeHMUs, [NepenuueTcs B BUIE:

2
B (k x amnsoda) + 1 (k x anvda > anvda )
1 npen

B

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



Ipumep 10.

[Ipy MNPOBENEHUM XUPYPIMUECKOM OollepallMy MCIIOJIb3YeTCs JIa3€PHEM CKaJbIelb
Ha OCHOBE apIT'OHOBOTO Jlasepa M OIepalMOHHEI MUKPOCKOIN C yBeJmueHmeMm k = 100.
MOmMHOCTE OTPAaXEeHHOT'O OT TKaHEeM M IIOoNalallero Ha BXOIOHOM 3padokK MMKPOCKOIIA
nanydyenusa P = 0,1 Br. JInmHa BOJHE M3JdydeHMsa 514 HM. IuaMeTp COOKYyCUPOBAHHOI'O
nyduka Ha olhepauuoHHoM noje: dn=10(-4) M. IUTeJIbHOCTL HEIPEepHBHOM paboTH C
JlazepHBIM M3nyueHmeM t = 120 c.

OnpenenmnThs NpolnyckaHue T 3allMTHOTO CBeTOQUIBTPAa, obecnedmpamlero Oe30MNacHYR
paboTy xupypra.

[Io Tabn.3.4 (puc.3.5) C ydeTOM [ONPaBOUHOIO KO3QOMLMeHTa OJIS XPOHUUECKOI'O
BOo3meycTBMA (II.3.5) HaMmeMm NpenejibHO NONYyCTUMYH MOULHOCTBE MNPAMOTO OOJIyUueHUS
a3 KOJUJIMMMPOBAHHEIM IIOTOKOM M3JIydeHMS C IOJIMHOM BOJIHEI 514 HM: Pnmy = 1,2 X
10(-6) Br.

VizobpaxeHre OIEepalMOHHOTO MOJisA HabJoIaeTcsa B MMKPOCKOIIE Ha PacCCTOSHUM
Hauyudumero BuneHusa - 25 x 10(-2) M. TaxuM oOpa30M, BUIMMBIY YITJIOBOM pas3Mep
MCTOYHMKA M3JIydeHUs ajbdaon cocTaBJseT

ansda = —-———————— =4 x 10 pazn

[lonpaBouHE KO®bOMUMeHT B M 3HaueHme Pnny (m.3.4.2) omnpenenseTcs IO
Tabi.3.5:

3 om 2
B =10 (anmbda ) + 1 =2,6
b -6
P =B x P = 3,1 x 10 BT
nmy nnmy

TaxuM oOpaszoM, MNPONYyCKaHME 3allMTHOT'O OMIbTPa Ha IOJjMHe BOJHEL 514 HM He
IOOJDXHO IIPEBHIIATH

T <= ————- = 3,1 x 10

[12.3. IpenmejibHO HOONYCTMMEE DHEPTeTUUYECKME I[IapaMeTPhl HEKOTOPHX TUIIOB JIa3€pPOB
IpY XPOHMYECKOM BO3IOENMCTBUU

[lpeneJibHO HOOIYyCTMMEBEIE BHAYUEHMS HOPMUPYEMEIX SHEPTEeTUUYECKUX [1apaMeTpOoB
U3JIyUYEeHU S
JIa3epoB IIPU XPOHUYUECKOM BO3IOEMCTBUM Ha IJlasa UM KOXy [NpMBeIeHE B Tabiuie 2I1.1.

[IpuMeuaHus K Tabiamue 2I1.1.

IO KOJUIMMMPOBAHHEIX I[IYUKOB M3JIydeHMs B nmarnaszoHe 380 < jlambma <= 1400
HM, T[PEeOCTAaBJISIMX HaMOOJBIIYIO OIACHOCTbL IJid CeTUYaTKM IJla3, I[IpeleJiIbHO IOOIIyCTMMEE
IapaMeTphl 3alalnTCsad B TepMMHAX SHEPIUMM M MOWHOCTM M3JIYyUYEeHMS, NPOXOIAUeIro udepes
OTpaHMUMBANIYD alepTypy amameTrpoM 7 x 10(-3) M. B oCTaJsIbHEIX CJlydasdxX -
BO3OeNCTRBRUE
Ha IJla3a KOJUIMMMPOBAHHOTO WMJIM PACCESHHOTO M3JIyYeHMS B CIEeKTPAaJibHEX IMalla3oHax
I, III, BOBIENCTBME Ha KOXY MBJIYyUEHMS B CIEKTpajibHEIX OManas3oHax 1, II, III
- I[PMBEIEHBE 3HAUEHUS [NPEeNesIbHO INONYyCTUMBIX SHEPIEeTUUYECKUX BKCIO3ULUM U
oBJIyyeHHOCTEN .

InMTelbHOCTE OOJIydeHMSa IJla3 M3JIydeHMEeM BMIMMOI'O IMallasoHa BhOpaHa pPaBHOU
BpeMeHM peakumm MuraHmsa (npmudnmsurenbHo 0,25 c¢) . IUTEIBHOCTL OOJIydeHMsS IJias
YO m UK m3jgydyeHMEeM U OJIMTEJIbHOCTE OOJyUeHMS OOHOT'O UM TOI'O Xe& ydacTKa KOXU’
npuHaTra paBHOoM 10 ¢ (cM. npuMmMep 1 B nm.ll2.1).

s JjlazepoB, paboTamuyx C OOJBIOM YaCTOTOM CJIeNOBaHUS MMIYJIECOB MU3JIyUYeHUS
WM B PEeXMMe MOOYJIALUMM MOWHOCTM, IIPUBOIATCHA 3HadeHusa [IJIY cpenHey 3a BpeMsa
BO3OeMCTBMA OOJIYUeHHOCTM TKaHeM Ecnmy (t) (orpaHMumMBawumas alepTypa MMeeT OuaMeTp



1,1 MM) MIM CPpemHEM MOWHOCTM M3JIydeHMs Pcnay (L) miaM sHepI'MM CEepMM MMIIYJbLCOB
nalydyeHusa Wcnmy (t) (orpaHrumMBawiasg alepTypa MMeeT OuaMeTp 7 MM) . [Ipu 3ToM
napaMeTp KCHM, XapaKTepu3yoluli HeCTabMJIbHOCTb SHEPIMM MMIYJbCOB B Ccepum (CM.
n.3.4.3), NPMHAT pPaBHEM 1.

[Ipy BO3IOEMCTBMM Ha IJla3a UM KOXY M3IJIyUeHMs Jia3epoB Y® nmuanasoHa CIeKTpa
(180 - 380 HM) IOONOJIHMTEJILHO HOPMMPYETCS IpenejibHas CyTouHas no3a (cMm.m.3.2
B »THX Cllydasx, HapAly C [NPenesIbHEIMM 2HEePIeTHUUeCKMMM [IapaMeTpaMM M3JIydeHUd,
B ’I‘&@J’H/H_Le IIPMBOOATCHA 3HAUYEHMA MaKCVMaJIbHO HOOIIYyCTMMOI'O KOJIMYEeCTBa O6J’IyquI/{ﬁ

OTHEeJIbHEIMM MMITYJIbCaMM B TeueHMe pabouero nHa - M (cMm. npumep 1 B m.ll2.1).
Ecay yenoBek noaBepraeTcsa BO3AEMCTBMIO CEPUM MMIYJBCOB, 3HadeHuMe M paBHO
IPOU3BENEHUII

4yciia MMINyJbCOB B cepum N Ha ofllee KOJMYECTBO OOJIyYeHUM.
llcnonp3yemMoe B Tabiuie cokpaleHue "ommH." COOTBETCTBYET pexmuMmaM, Ipu

L2) .

KOTOPHEIX BOS,HeIZC'I‘BMe Ha TIJla3a M KOXYy OTIEJIbHEIX VMIIYJIBCOB CUMTAeTCA He3aBMCHMBIM

(cM. m.3.4.3 m 3.8.2).
Tabmauua 2I1.1

[lpenejibHO IOONYCTMMEE BJHEpTeTHUUeCKMEe NapaMeTphl M3JIyUYeHMsS HEeKOTOPHX Jla3epoB
IpM XPOHUYECKOM BO3IEVCTBUN

- - o +———— o +
| Tyariet | nmua | Jourens- |Yac— | BoszpmencTBMe Ha IJlasa

| 1a3epOB | BOJIHEL | HOCTH | ToTa t-———————-—- tem———————— e — +
| | Manyue- | oguHou- |cJye- |OauTesb-— | Hopmupye- | noy

| | HM S | HOTO | moBa- | HOCTH | MBITE |

| | mambma, | MMnyabca | Husa | oBniyueHus |napameTrp |

\ | HM | rayn, ¢ |mmony-| t, c \ \

\ \ \ | IBCOB | \ | |
\ \ \ [ Fm, | \ | |
\ \ \ [T \ \ | |
- - o ———— +————- o o o +
| 1 | 2 \ 3 |4 5 | 6 | 7 |
t—————— o t—m————— - o ———— o ———— o +
| TRepmo-| 347 | 10(-8) |omuH. | 10(-8) | H [4,4 Ix x M(=2)

| TeJib HELE | \ \ | | nmoy \ |
| 1azeps | | | | | | (M <= 180)

| Ha \ \ | | | ¢ |

| kpucra-| -"- | 10(=8) | 50 | 10 | E (t) | 10 BT x M(-2)

| mmax \ \ | | | oy \

M crex— | \ | | | | (M <=4 x 10(3)) \
| max, | 520 - | 10(-10) |omuu. | 10(-10) | W | 8 x 10(-9) Ix

| akTuBU—-| 535 \ | | | nny \

|poBar- | \ | | |l ¢ | |
| HEIX MO-| ="- | 10(=-10)110(¢(2)| 0,25 | W (t) 16,8 x 10(-8) Ix |
| Hamm \ \ | | | nmy \

|Cr, Ti, | \ | | | c | |
INd, Ho,| -"- | 10(=10)1110¢(3)| 0,25 () (t) 13,3 x 10(=-7) Ix \
|Ex, Yb, | \ | | | ooy \

| Dy; \ \ | | | c |

|1-9a | " | 10(-10)|110¢4)| 0,25 | W (t) 11,5 x 10(-6) Ix
|2-a \ \ | | | nmy \

| rapmo- | -"- | 10(-8) |omuu. | 10(-8) | W | 8 x 10(-9) Ix \
| HKM \ \ | | | nmoy \

\ \ \ | | | c | |
\ | -"- | 10(-8) [10(2)] 0,25 | W (£) 16,8 x 10(-8) Ix \
\ \ \ | | | ooy \

\ | 520 - |5 x loomu. |5 x 10(-4)| W /3,7 x 10(-8) Ix |
\ | 535 [10(-4) | | | ooy \

\ \ \ | | | ¢ | |
\ | ="- |5 x [10(2)] 0,25 | W (t) 11,1 x 10(=7) Ix \
\ \ [10(-4) | | | ooy \

\ | ="- | Hemp \ - \ 0,25 | W 2,4 x 10(-6) Ix \
\ \ | | | \ |

nny
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\ \ | | |
\ | =" | 10(=7)110(3) | 0,25 | W (t) 16 x 10(-7) Ix
\ \ \ | | | ooy \
|Tlony— | 650-75015 x logmu. |5 x 10(-8)| W 1,6 x 10(-8) Ix \
|mpoBo- | [10(-8) | | | oy \
| oHMKO— | \ | | | c | |
| Bole mH-| -"- |5 x [10(2) | 0,25 ) (t) 11,4 x 10(=-7) Ix |
| xexum— | [10(-8) | | | ooy \
| onnele | \ | | | c | |
| mazeper | -"- |5 x |10 (4) | 0,25 | W (t) 13 x 10(-6) Ix \
|lma oc—| [10(-8) | | | nmoy \
| HOBe | -"- | Hemp. | - 0,25 | w 4,8 x 10(-6) Ix
|AlGaAs, | \ | | | ooy \
| GaAs, | 751-90015 x logmu. |5 x 10(-8)| W |4 x 10(-8) Ix
| InGa- | [10(-8) | | | oy \ |
|AsP, \ \ | | | ¢ |
| PbTe, | -"- |5 x [10(2) | 10 | P (t) 14 x 10(=7) BT
| SnPbTe | [10(-8) | | | ooy \
\ \ \ | | | ¢ | |
\ | =-"- |5 x [10(4) | 10 | P (t) 18,6 x 10(-6) BT
\ \ |10 (-8) | | | nmy \
\ | -"- | Hemp. | - 10 | P 1,4 x 10(-5) BT
\ \ \ | | | ooy \
\ | 1300- |5 x loomu. |5 x 10(=-8)| W [10(=7) Ix
\ | 1400 |10(-8) | | | oy \
\ \ \ | | | ¢ | |
| | -"— |5 x 110(2) | 10 | P (t) 110(-6) Br |
\ \ [10(-8) | | | nmy \
\ \ \ | | | ¢ | |
\ | 1300- |5 x |10 (4) | 10 | P (t) 12,2 x 10(=-5) BT
\ | 1400 |10(-8) | | | nmy \
| | -"- | Hemp. | - 10 | P 3,4 x 10(=5) BT
\ \ \ | | | ooy \
\ | 1401- |5 x loomu. |5 x 10(-8)| H [140 IOIx x M(-2)
\ | 1550 [10(-8) | | | oy \
\ \ \ | | | ¢ | |
\ | -"- |5 x [10(2) | 10 | E (t) 1440 BT x M(-2) \
\ \ [10(-8) | | | ooy \
\ \ \ | | | c | |
| | ="- |5 x |10 (4) | 10 | E (t) 1630 BT x M(-2) |
\ \ [10(-8) | | | nmy \
\ | -"- | Hemnp [ = | 10 | E (t) 1630 BT x M(-2) \
\ \ \ | | | ooy \
| | 4000- |5 x loomu. |5 x 10(-6)| H | 44 IIx x M(-2)
\ | 6450, [10(-6) | | | oy \
\ \ \ | | | | |
\ |64-4,6 | | | | ¢ | |
| |x 10(3) 15 x [10(3) | 10 | E (t) 1320 BT x M(-2) \
\ \ |10 (-6) | | | ooy \
\ \ \ | | | | |
| Xuummue—-| 1315 |  10(-8) |omuH. | 10(-8) | W [10(=7) Ix
| ckue \ \ | | | nmy \
|m doTo-| -"- \ 10(-4) |oguH. | 10(-4) | W 1,6 x 10(=7) Ix \
| mmcco- | \ | | | ooy \
| umonueie | 2700, | 1 |ommH. | 1 | H 1000 Ix x M(-2)
|maseper | 3500 | \ | | ooy \ |
|ua CF3, | -"- \ 10 |oomu. | 10 | E |320 BT x M(-2)
|HE, DF | \ | | | ooy \
o t—————— t——————— == o o o +
o o t——————— +———— e +
| TyarIEL | InmHa | InmuTens— |Yac— | BozmemcTBME Ha KOXY
| 1a3epoB | BOJIHEL | HOCTH | tora +-——-——————-— e fo————— = +
| | MBnyue- | ogmuHou— |cJye- |OauTesb-— | Hopmupye- | nnoy
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\ \ | | \ |
| | 1300- |5 x loomu. |5 x 10(-8)| H | 70 Ik x M(-2)

\ | 1400 [10(-8) | | | ooy \

\ \ \ | | | c | |
\ | ="- |5 x [10(2) | 10 | E (t) | 220 BT x M(-2) |
\ \ [10(-8) | | | nmy \

\ \ \ | | | ¢ | |
\ | 1300- |5 x [10(4) | 10 | E (t) | 300 BT x mM(-2) \
\ | 1400 [10(-8) | | | ooy \

\ | ="- | Hemnp. | - 10 | E | 300 BT x M(-2)

\ \ \ | | | nmoy \

\ | 1401- |5 x loomu. |5 x 10(-8)| H | 140 IOIx x M(-2)

\ | 1550 [10(-8) | | | ooy \

\ \ \ | | | ¢ | |
\ | =-"- |5 x [10(2) | 10 | E (t) | 440 BT x M(-2) \
\ \ [10(-8) | | | nmy \

\ \ \ | | | ¢ | |
\ | ="- |5 x [10(4) | 10 | E (t) | 630 BT x M(-2) \
\ \ [10(-8) | | | ooy \

\ | ="- | Hemnp. | - 10 | E (t) | 630 BT x M(-2) \
\ \ | | | | nmoy \

\ | 4000- |5 x loomu. |5 x 10(-6)| H | 44 Ix x M(-2)

\ | 6465, |10(-6) | | | ooy \

\ |64-4,6 | | | | |

\ Ix 10(3) | | | | | |
\ \ | | | | ¢ | |
\ \ |5 x [10(3) | 10 | E (t) | 320 BT x M(-2) \
\ \ [10(-6) | | | ooy \

| Xummmue—-| 1315 \ 10(-8) |oguH. | 10(-8) | H | 50 Ix x M(-2)

| cxme \ \ | | | ooy \ |
lm poTo-| -"- \ 10(-4) |oguH. | 10(-4) | H | 320 BT x M(-2)

| omcco- | \ | | | ooy \ |
| umonuele | 2700, | 1 |oomH. | 1 | H [1000 Ix x M(-2)
|maseps | 3500 | | | | ooy \

|lua CF3,| -"- \ 10 |omuH. | 10 | E |320 BT x M(-2)

|HEf, DF. | \ | | | nmy \

e e fo—m - t-———- fommm - fommm - fom e +

[IpunoxexHue 3
Tabmamua 3.1

TexHMUEeCKMe XapaKTepUCTUKM OCHOBHHIX paboumux CPeICTB M3MePEeHMM, NPMMEeHSIEMEBIX
Opy OO3MMETPUUYECKOM KOHTPOJIE

e fom o +
| Twuno | PaBbouas OJIVHA | XapakKTEpPUCTUKM B PEeXVMe WU3MepeHMd \
\ | BOJIHEL, criexT— | SHEPIreTUUEeCKOM 3KCIO3ULIUN

\ | paJib HBEIVL ouarna- | (pHEPTUM)

| | 30H, JnamMbma, MKM+t—————————————-— o e +
| | | InMTesbHOCTEL | MakcuMaJibHasa | IMMTEesIEHOCTS |
| | | MMIIYJIBCOB, \ JyacToTa | BO3IOEMCTBUHL, |
\ \ | Tayu, C \ IOBTOPEHUH, \ t, c

\ \ | | Fu, Tu \ |
e fom - fomm e fom - fomm e +
|1 \ 2 | 3 | 4 | 5

o fom - fommm e fom - fom - +
|Mminon-2Mm10,63; 0,69; 1,06]10(=-8)-10(-2) | 500 | -

\ |0,49-1,15; [10(=-8)-10(=-2) | 500 | -

\ |1,06 [10(=-6)-10(=-2) | 25 | -

\ \ | | | |
[JIOM-2 10,63; 0,69; 1,06]10(=-8)-10(-2) | 500 | -

\ |0,63; 0,69; 1,006] - | - | 1-10(5)

\ |0,49-1,15 [10(=-8)-10(=-2) | 500 | -



\ |0,49-1,15 | - | - | 1-10(5)

| |10, 6 [10(-6)-10(-2) | 500 | -

\ 110, 6 | - | - | 1-10(5) |
\ \ | | | |
|JIJgM-3 10,26; 0,34 [10(=-8)-10(=-2) | 500 | -

\ 10,26; 0,34 | - | - | 1-10(5) |
\ \ | | | |
| JIOK |0,69; 1,06 [10(=-8)-10(=-2) | 10 (3) | -

\ |0,49-1,06 [10(=8)-10(=-2) | 10 (3) | -

\ \ | | | |
|JIJOOK 10,53-1,15 | 10(-8) | - | -

| 110, 6 | 10(-6) | - | - |
Fo———— Fom e Fom e Fom Fom - +
e Fom e o +
| Twun | PaBbouas \ XapaKTEePUCTUKM B PEXMME MU3IMEPeHUS

| | IJIMHA BOJIHEL, \ SHEepreTUUYEeCKOoM 3KCIO3ULUU

\ | cCieKTpaJibHEI \ (pHEPTUM)

\ | oManasoH JlamMbna, t—————————————————————— e e +
\ | MKM | InanasoH M3MepeHuM, \ [lpeneJsl OCHOBHOM

\ \ | Ix/m;  Ix | OOy CKaeMoM

\ \ | | IOTPEWHOCTH, $ \
\ \ | | |
\ \ | | |
e Fom e e et e +
|1 \ 2 | 6 | 7 |
e o e e B L L S e Fom +
|mino-2m10,63; 0,69; 1,06]1,4 x 10(=5) - 10(4) | +-18(30) |
\ |0,49-1,15; [1,4 x 10(=5) - 10(-1) | +-30

| 1,06 | 10(-1) - 10(3) | +-10 (+-22)

\ \ | | |
|JIIM-2 |0,63; 0,69; 1,06] 10(=5) - 10(3) | +-18 (+-20)

\ |0,63; 0,69; 1,006] 10(11) - 10(8) | +-20(+-26)

\ |0,49-1,15 | 10(=5) - 10(-1) | +-30

\ |0,49-1,15 | 10(-3) - 10(4) | +-35

| |10, 6 | 10(=1) = 10(3) | +-22 (+-206)

\ |10, 6 | 10(1) - 10(3) | +-22 (+-26)

\ \ | | |
|JIgM-3 10,26; 0,34 | 10(=5) - 10(4) | +-25

| |0,26; 0,34 | 10(-3) - 10¢(o) | +-30

\ \ | | |
| JIOK |0,69; 1,06 | 10(-4) - 1 | +-20

\ |0,49-1,06 | 10(-4) - 1 | +-30

\ \ | | |
|JIJOJOK 10,53-1,15 | 10(-4) - 10(3) | +-20

\ |10, 6 | 1 - 10(3) | +-20

Fo————— Fom e e T o +

[IpunoxeHnue 4
BHaKM ¥ HaOOUCU

II.4.1. JlasepHEle M3OeNMsa IOOJDKHEI MAapPKMPOBATBECS B COOTBETCTBMM C NPMBEIESHHBIMM
HIKe TpeOOBaHMAMM. 3HAKM IOOJDKHEI OBITH WETKMMM, XOPOWO BUIMMEIMM M HaIEXHO
YKPEeIJIeHE
Ha u3meamuu. PaMKM TekKcTa M OOO3HadeHMA OOJDKHEI OEITh YEePHEMM Ha XeJToM (QoHe.
Ecim pasMepe MM KOHCTPYKLUA M3IOeJIMA He [IO03BOJIAKNT IIPUMKPENMTh K HeMy 3Hak WIu
HaONMChb, TO OHM HOOJIKHEI OBITE BHECEHEl B IIACIOPT.

[I.4.2. Jlowboe JjlazepHoe maImesnme 1 Kjacca IOJIKHO MMETH IMOSCHUTEJILHEI SBHAaK
(puc.I4.1) Cc HaOOMCBI:

JlasepHoe msznenmue kJjacca I



[14.3. Jloboe JnazepHoe m3menme II Kjacca IOOJDKHO MMETH NpelylpexIanmyy 3Hak
B cooTBeTcTBMM C I'OCT 12.4.026 (puc.ll4.2) u NOACHUTEJbHBI 3Hak C HaOIMCBIO:

JlazepHoOe m3JydYeHue
He cmMmoTpUMTe B NOydOK
JlasepHoe wmsmesnme kJjacca 11T

[14.4. JlazepHoe mazgenue III kJjlacca OOJIKHO MMETh MNpeAylNpexmanlul 3HaK U
MMOSCHUTEJILHEIM 3HAaK C HaOIIVMCBIO:

JlaszepHoe m3sIyueHue
NzberanTe oOJyUeHMUS IJias
JlasepHoe msznenmue kJjacca III

[14.5. JlazepHoe mzzmenue 1V kJjlacca IOOJIXKHO MMeTb MpelylpexlalMi 3HAK U
[IOSCHUTEJILHEY 3HAK C HAONUCHI:

JlazepHOoe m3JIlyuYeHUe
I3beranTte oOOJNlydeHUA IJIa3 M KOXM INPSAMBEM M PACCESHHBM M3JIydeHUEM

JlazepHOe m3mesiMe Kjacca

IV MecTO 1OJi9 HaIOIuUcu

——————— i B
~ | - fomm e +
| | | | | —+————-——- UEepHEI LBET
a \ | [
\ v | i e KEJITE LBEeT
V ommd e +
————— D
|
B | | <===—————= o-————————-- > |

Puc.ll4.1. TOSCHUTEJIbHEIM 3HAK.

[IpyMepHEIE pPa3MepsH (B MM) :

26 x 52 : 4 | 100 x 250 : 8 | 200 x 250 : 12 |
[52 x 105 : 5 | 140 x 200 : 10 | 200 x 400 : 12 |
140 x 250 : 10

lIpuMedaHme: OYKBH IOJDKHH MMETb HOCTATOYHEI pa3Mep, YTOOH OLTb UMTAEMBIMM.
Puc.ll4.2. lpemynpexnamouuyi 3HakK — 3HAK Jla3ePHOM OIACHOCTM.

[14.6. JlazepHoe m3menus 1I - IV kjlacca OOJIXHEL MMETHL y alepTypH, dYepes
KOTOPYI MCIyCKaeTCs M3JIydeHMe, IOSCHUTEJIbHEM 3HaK C HaONMChI:

JlazepHasa aneprypa

[14.7. JlazepHEe MB3IeNMd, 3a UCKIOUEHMEM MK3menuy I Kjlacca, IOOJIKHEL MMETb
Ha [NOSCHUTEJIbHOM 3Hake MHpopMaluMuio 00 M3TOTOBUTEJIE, MaKCUMAJIbHOM BEXOINHOVW BHEPIUMU
(MOWHOCTHK) JIa3€PHOI'O M3BJIyUYEeHMS UM IJIMHE BOJIHBL M3JIyUYeHUd.

[14.8. IlaHeJsb B3aWMTHOTO KOPHNyca (KOXyXa), HOPU CHATUM WM CMENEeHUM KOTOPOM
BO3MOXEH IOCTYyIl deJIOBeKa K JIa3€pPHOMYy M3JIYyYEeHMIO, IOJDKHA MMETHb I[10SCHUTEJbHBI
3HAK C HAINMUCBLI:

Bumumanue! I[lpM OTKPHBaHMUM — Jla3epHOe U3JIydeHUe



[14.9. JlazepHEEe MBIenMd, ITeHepupylllMe M3JIydeHMe BHe namanaszoHa 380 750
HM, OOJDKHEI MMETb CJIEeOYWIYy HAaIONMCh B [IOSCHMTEJIBHOM 3HAakKe:

HeBunuMoe JjiasepHOEe U3BJIydYeHUe

[Ipunoxenue 5

YTBEepXxoan YTBEepXxnamn
(cMm. IllpuMmeuaHme) T'yaBHEM MHXeHep (PpyKOBOOMTEJb
"o 19 T. npennpuaTmusa
"rTo" 19 T.

CaHMTAapHBL NaCIOPT
Ha

MOIIEJIb

1. Tun Jjla3epHOM YyCTaHOBKU

2. OBbyacTb NPUMeHeHUI

3. OCHOBHEE TEXHMUECKME XapPaKTEePUCTUKM YyCTAHOBKU
3.1. [apaMeTpr Ja3epa:

Pexum paboTe

(MMIYJIBCHEIM, MMII.-[I€PUOIUUYECKUM, HEIIPEPHIBHLIM)
InMHa BOJIHEL (OJIMHBI BOJIH) , HM
BrIxOmHasa MOIWHOCTH, BT
sHeprudg, Ix
IIMTEeNIbHOCTL MMIIYyJIbCa, C
YacToTa cijengoraHmda, I
IIMTeIbHOCTh CEPUM MMIYJIBCOB, C
PacxomuMocTh IydykKa, pag
IrameTp OydKa Ha BBIXOOE, M
Knacc omacHocTu Jlazepa
3.2. XapaKTepUCTUKM MCTOUHMKA NUTAHUA:
BelIcOxOe HamnpgXeHMre B Lenax
yhupaBjieHus, KB Ha

(ykazaTb OCHOBHEIE D32JIEMEHTHI)
nmuTaHmda, KB Ha

(ykazaTb OCHOBHEIE 3JIEMEHTEHI)
Pabouuy TOK B LeNsax OuTaHus, A
Koncrpykuma JIa3€pPHOM YCTaHOBKU OTBEUYaeT (He oTBedaerT) 1o
syekTpobesonacHocT - TpeboBaHuaMm I'OCT 12.2.007.3 u "IlpaBUJI yCTPOMCTRA
sJekTpoyCcTaHoBoK" (II¥Y3), mo B3pPHIBOONACHOCTM - TpeboBaHmsam I['OCT 12.1.010-7
3.3. XapakTepuCTMUKa MCIIOJIHEHUS JIA3E€PHOM YyCTAHOBKM:

4. OnacHele M BpenHble (QakTOpPH, CONYTCTByWUMe paboTe YCTAHOBKM U MEPH
BalMTE
CymecTByeT (He CyllecCTByeT) OIIaCHOCTh, TpedbylTCcsa (He TpebywoTCcH) MePEBL

BalWUTE  (HYXHEM KBalpaT BHIOEJIUTH)
4.1. JlazepHOe MBJIyUeHME IIPSAMOE UM 3BepPKaJIbHO OTPaXeHHOoe:
MaKCMMAaJIbHEI YyPOBEHB B padouer 30He IIx, Ix x M(-2) (BT x M(-2))

oy mina rias , HIOY »njda KOXu
BesornacHoe paccTosgHUE

onddy3HO OTpaxeHHoe: Ha paccrtosgHum 10 cm oT skpaHa Ix, Ix x M(-2)
(BT, BT x M(-2))

MakKCMMaJlbHEI YypPOBEHB B pabouel 30He
YIJIOBOM pasMep IIPOTIKEHHOT'O MCTOYHMKA
Iy nonsa nojas fesornacHoe paccTosHMe




TpebyeTcsa (He TpebyeTcCsd) IPUMEHEHME CPeACTB MHAOMBUIYAJILHOM 3alMTEH

Onrtuueckasa NJIOTHOCTE CH3: He MeHee Ha OJIMHE BOJIHE

Tpebyercsa (He TpebyeTcs) INPMMEHEHME CPEeACTB aBTOMATUUECKOI'O KOHTPOJIA U
OVICTAaHLIVIOHHOI'O YIIpaBJIEHMA

4.2. YPOBHM myMa [IPEBHIIAT (He npeBHUAaKT) IOy C TMMEIX 3HAYEHUN,
yCTaHOBJIeHHEIX "CaHMTAPHEIMM HOPMaMM IOONYCTMMEIX YPOBHEM myMa Ha paboumx

MecTax" N 3223-85

Tpebyworca (He TpebylTcsd) CcpelcTBa 3ammra

4.3. YPOBHM HAIPSAXEHHOCTM DJIEKTPOMATHMTHOT'O IIOJIS [IPEeBHUAT (He IIPEeBHIAlT)
HOpPM, ycCTaHoOBJIeHHEx ['OCT 12.1.002 m T'OCT 12.1.006

TpebyeTcsa (He TpebyeTCd) 3allUTh

4.4, YPOBHM MOHUBUPYWOIETO M3JIyUEeHMS [IPEBHIAT (He NPEeBHIIAlT) HOPM,
yCTaHOBJIEHHEIX HPB-76/87

Tpebyercsa (He TpebyeTcs) 3ammra

4.5. KoOHUeHTpaluusa TOKCHUUECKUX BeUleCTB B BO3OyxXe pabouel SBOHH IpeBHIIaeT

(He npeswlunaeT) IIJK, ycraHoBJeHHExX I'OCT 12.1.005

TpebyeTcsa (He TpebyeTcsd) IIPUMEHeHMe Mep CIelMalibHOM 3alMTE: eCTeCTBeHHad
BeHTWMIJIALUMA, O@M&H IIPMTOYHO—BEITAXHaA MeCTHaH4d, cpencrea MHHMBMHyaHbHOﬁ
3alMTEL

4.6. OmacHOCTHL BO3TOPAHMUSI TOPIUYUX MaTepMraJsioB yMeeTCcs (He wmmeeTcs)

OOCTaTOYHO MNPMMEHEHMS OTPaxIeHMs M OTPaHMUYEeHMA XOoOa IydKa
TpeByeTcsa NPMMeHeHMe Mep 3allMTEH

4.7. JIpyrue OIAaCHEE M BpPEeHBE NPOM3BOIOCTBEHHEE (QaKTOPEHL:

5. TpeboBaHMA K pPasMEUEeHMIO YyCTAaHOBKU:

YCTaHOBKa pasMellaeTCsa B OTIOEJIBHOM I[IOMEEeHUN

IOonyckKaeTcsa (He IOONyCKaeTcs) pasMelleHMe B IIOMEUleHUM IPYyTMX YCTAaHOBOK C
OIOHOBPEMEHHHEM BBIIIOJIHEHMEM HECKOJIBKUX OlepalmuM

BHyTpeHHHH oTHmeJyIKa CTeH M IIOTOJIKa: IOOJIXHa MVMeTb MaTOBYIO IIOBEPXHOCTBb
IIPOM3BOJIEHO OKpalleHa

IIBepy HOMEUEHUM HOOJDKHEI OEITE ODOPYyIOBAHBI: BHYTPEHHMM 3aMKOM CBETOBOM
CUTHaNM3aLMey SBHAKOM JIa3ePHOM ONacCHOCTM B cooTBeTcTBMM C I'OCT 12.4.026

HpMMeanme: HaCTOHMMﬁ OJOKYMEHT YyTBEpXOaeT KOMIIETEHTHaA OpIlaHM3aluund
MuHMCTEepCTBAa
3npapooxpaHeHusda CCCP no ykasaHMKO DOCJIEeIHETO.

lIpunoxeHue 6

Cpencrea MHIMBUIYAJIBHOM 3alMTH OT JIA3€PHOTO MBJIyUEHUS

e o o fomm +
\ Mapka OUYKOB |[Mapxka cBeTOo-| Imanaz3oH 3aumMTe, HM | OnTtudeckas \
| | e TPOB | | nJIOTHOCTBH \
o Fom e o Fom e +
| BH22-72-C3C22 | C3C22 \ 630-680 | 3

\ | | 680-1200 | 9 |
\ | | 1200-1400 | 3 |
|BHIO4-72-C3C22-CC23-1| C3C22 | 630-680 | 3

\ | | 680-1200 | 6 |
\ | | 1200-1400 | 3 |
| |0C23-1 \ 400-530 | 6 |
|BH62-J117 | JI17 \ 600-1100 | 4

\ | | 530 | 2 |
| BH62-0X | OX \ 200-510 | 3

o fom o Fomm +

[15.2. BamMTHHEM JIMIEeBOM WUTOK

fomm e Fom e e T Fom e +
| Mapka mmTKa | Mapxa | Inanas30H 3amMUTB, HM \ OonTuueckas \
| | cBeTodunbTpa | | IIJIOTHOCTb |
- e e fomm +
| HOII2 | | 10600 | 2 |



\ | |oT crensmel gpxocTyM (OJ4 IJlal3a) B IualasoHe |
\ \ [400-1100 [

fom o fom +
| Mapxa HacaIku \ InmuHa BOJIHEL, HM (TUI Jas3epa) | MakcuMmaJbHada \
\ | | MomHOCTB, BT \
Fom - e et Fmm +
|3H-0,441 | 441 | 3-4 |
| | (renum—-xaIMMEe B ) | |
|3H-0,488 | 488 | 3-4 |
\ | (2apPTOHOBEI) | |
|3H-0,51(0,58) | 510 m 580 | 3-4

\ | (Ha nmapax Menu) | |
|3H-0, 633 | 633 | 5 x 10(-2) \
| | (renmm—He OHOBEIN) | |
oo o Fmm +

[IpunoxeHue 7

HCcTpyKUMA
IO OKa3aHMK IIEePBOM IIOMOWM IIPM NOBPEXIEHUM OpI'aHa BPeHMS M KOXHEIX ITOKPOBOB
Jla3epPHEIM M3JIydeHMeM

[Ipy HeBJATONPUATHHEX YCJOBMAX Jla3€pPHOE M3JIyYeHME MOXET IIPUBECTU K
[IOBPEXIEHUIO
rasa. CrerneHb TASXEeCTU U XapakTep INOBPEeXIEeHVA 3aBMUCAT OT OJIMHEI BOJIHEI M3JIYYEHWUHA,
ero BPHepIuM, IOJIUTEJIbHOCTM BO3OEMCTBUSA UM IPYyIMUX YCJOBUM.

Bosgpericreue yabTpaduoserororo (180 < mambma <= 315 HM) mim mHOPaAKpPacHOTO
(1400 < mambpma <= 10(6) HM) JAa3epPHOTO MBJIYUEHMS MOXET IPUBECTU K IIOBPEXIESHUIO
POT'OBMULIEL.

BoszercTBMe JIa3epHOTO MAJydeHMs BummMoro (380 < jambna <= 780 HM) wiu
ByxHeTo MHOpakpacHoro (780 < mambma <= 1400 HM) IManas0OHOB CIIEKTPAa MOXET
BEIBBATH I[OBPEXIEHME CETUATKMU.

[Ipy HOBPEXIEHUM POTOBMULH [NOABJISeTCs OOJb B IJlasax, Clla3M BeK, CJie30TedeHMre,
TUIIepeMUs CJIAMBUCTHIX BEK M IJIa3HOT'O g0Jioka, MX OTeK, OTeK DBIUTeJUS POT'OBMULIEL
n 2po3uUn. T axeJisie IIOBPEXIOEHMA POI'OBMILEI COIIPOBOXIOAKTCA IIOMYTHEHMEM BJIAT'U nepe):LHeIZ
KaMepPEHL.

[Ipy NMOBPeXIeHMM CeTUaTKM JIETKOV CTEelNeHM Ha IJIa3HOM IOHe HabJswomaeTcs
HeDOoJIbIOM
Yy4U4aCTOK I[IOMYTHEBIIEM CeTuaTKM. B TIXeJEIX CJlydasxX MMeeTCs ydacCTOok HeKposa
ceTyaTku,

Pas3pEB €e TKaHM, BO3MOXEH BHIOPOC ydaCTKa CeTUaTKM B CTEKJIOBUIHOE TEeJIO. ITu
MMOBPEXIEHNVS COMNPOBOXIANTCS KPOBOMUIJIMIHMEM B CEeTUATKY, B Npel— MM [NOICETUATOUYHOE
IPOCTPaHCTBa WM CTEKJIOBMIHOE TeJio.

[lepBas [OMOIWEL IPK [NOBPEeXIeHUM POT'OBOM OOOJIOUKM 3aKJIUaeTCsS B HaJIOXEeHUU
C’I‘epI/IJ'H::HOﬁ IIOBA3M Ha HOC’I‘pa,HaBLHMﬁ IJla3 ¥ HallpabBJIEHMM IIOCTpandaBlIeTr'O B TJla3HOM
cTauroHap.

B cryyae NOBPEXIOEeHUM CEeTUATKM CBOEBPEMEHHO OKa3aHHasg IepBas IIOMOIb
HanpaeJjieHa
Ha CoO3IaHKe OJIaTONPUATHHEX YCJOBMM GOPMMPOBAHMS XOPMOPETMHAJIBHOT'O pydla 3a
cyeT YyMEHBUEHMA BTOPUUHEIX HBJ’[eHMﬁ, COIIYyTCTBYIMX IOBPEXIEHMIO, ¥V B IIEPBYI OoUepelb
Ha ocJabjieHue oTeKa TKaHel.

[lepBass MOMOIIL MNPV INOBPEXIEHUM CEeTUATKMN:

1) BHYTPMBEHHOE BBeIleHMe pacTBopa Iyoko3el 40% - 20 M ¢ mobaBJeHMEM
pacTeopa
cynpactuHa 0,1% - 1 M

W

2) BHYTPMBEHHOE BBeIeHMe xJopucToro HaTpus 10% - 10 My, BHYTPH IMMEOPOJI
- 0,1 r.

[locJyle oka3aHUs IIepPBOM MOMOULM IIOCTPalaBULIEeTo HAaNpPaBJIAOT B IJIA3HOM CTalLMOHap.
[lpy paboTe C Jla3E€PHHEM M3JIyUEeHMEM ONACHOCTM I[IOIBEPIalTCs TaKXe OTKPHITHE
y4acTKM TeJjla — KOXHEE I[IOKPOBEl. CljlefyeT yuMTHBaTb, YTO SHEPIMS MOIHOI'O JIa3€PHOIO



MBJIy4YeHMS CIOoCOOHa BOBIEMCTBOBATHL Ha KOXYy M Uepes HEKOTOPHE TEeKCTUIIbHBE
MaTepMalibl.
KpomMe TOTO, CylmecTByeT BO3MOXHOCTB BO3TOPAHMSA OHNEXIH I[IPM KOHTAKTE C IIYy4UKOM
JIa3€PHOTO MU3JIydYeHUHd.
CTeneHb TAXECTM [NOBPEXIEHMS KOXM, a B HEKOTOPHIX CJydasxX M BCEIO OpTraHM3Ma
3aBUCUT OT BDHEPIUM MIJIYyUYEeHMSS, IJIUTEJILHOCTM BO3IEMCTBMSA, ILJIOWAIM IOpaXeHUS,
ee Jiokanmuzauumu, nobaBJIeHMS BTOPMUHEIX MCTOUHMKOB BO3INEVCTBUA (T'OpeHMe, TJIEHUE) .
[Ipy KOHTaKTe C JIa3€PHBEIM M3JIydeHMEM IIOABJIAEeTCH OllylleHMe Teljla MM OOoJuM.
VHTEHCUBHOCTb
OO 3aBUCUT OT PACHPOCTPAHEHHOCTM oOuara NOpaxXeHMsS KOXHEIX [IOKPOBOB. [loBpexIeHMe
KOXM BHEepIMeM JIa3epHOT'0 MBJIYyUYeHMS YIbTpadMoJIeTOBOT'O IMala3OHa CIeKTpa
(HeTenyIoBEIE
YPOBHM BHEPIMM) MOXET MNPOUCXOIUTHL 6e3 BO3HUKHOBEHMS KAKUX-JIMOO OUYINEHWN.
XapakTep HOpaxeHMs KOXM IIPM BO3IOEMCTBUM JIA3€PHOIO M3JIyUeHMS aHaJIOTMUeH
TEPMMUECKMM OXOI'aM. B 3aBMCHMMOCTM OT YPOBHS BOS3IEMCTBOBABLIE)M SHEPIMM Ha

[IOBEPXHOCTU
KOXM MOXET IOSBUTHCS B3PUTEMa, YydJaCTOK NOoOJIeNHeHUS (KOoaTyJISLMOHHEI HEeKPO3),
CyxXye U BJIaXHEE Iy3BHPBKM (OTCJIOMKAa POTOBHIX UYellyeK M BCerOo 3NuiIepMuca), BOHa

OOy TJIMBAaHMA BEPXHUX CJIOEB KOXM, BOPOHKOOOpaszsHOe yIyybJjeHue (Ipu COOKYyCHUPOBAHHOM
nyudke) .

OXOTM KOXM JIa3€PHEM M3JIydeHMEeM, IOHOOHO TepMUUYECKMM OXOTaM, MOTYT OHTH
pasneJieHH 10 IUIyOMHE I[IOPaXeHUS Ha YeTHpe CTelleHU:

1 cTeneHb - BpUTeMa KOXM,

2 CcTeneHb - I[OSABJIeHMe IIy3HIpel,

3a cTeneHb - HEKPO3 [NOBEPXHOCTHEIX CJIOEB KOXMU,

30 cTemneHb — HEKPO3 BCEM TOJIUMHEL KOXM,

4 cTemeHb - HEKPO3 TKaHEM Ha pPas3JIM4YHOM IJyOMHe 3a IpenejlaMy KOXMU.

XapaKTep TepaleBTUUECKMX MEPONPUATUNI NPU OXOI'e KOXM JIa3€PHBM M3JIydeHUEM
onpenesyiseTcs He TOJIbKO IJIyOMHOM, HO M PaCHpPOCTPAHEHHOCTHIO INOBPEXIEHUS KOXMU.
OkaszaHmMe MNepBOM MNOMOWM IOJDKHO OBITH HANPAaBJIEHO Ha NPenOTBPAalleHMe 3aTpA3HEeHUA
M TpaBMaTM3aluM OXOTOBOM MNOBEPXHOCTH.

MeponpmaTMa IO OKa3aHMI0 NePBOM [MOMOWM NPM OXOoT'axX KOXM JIa3€PHEM M3JIydeHMEeM:

1) B ciydyae BO3TOpPaHmMA oOnexnpl OBICTPO MNOTYWMTH IJIaMd M yIaJUThb TJelUi
TEeKCTWUJILHE MaTepuall;

2) HeBaMeIJIMTEJILHO OXJIaOMTh ydJYaCTOK IOpaxeHMs KOXu (BoIa, Jiem), Ha
HECKOJIBKO
MMHYT, WYTO IO3BOJIMT CHMU3UTL Ha OIHY CTEeIeHb IUIyOMHY OXora;

3) HaAJIOXUTbL CYyXyl CTEPUJIbHYI INOBSI3KY;

4) npm TayOOKMX M OOWMPHEIX OXOT'aX KOXM HeOoOXOOMMO BBeCTM oOOes30ojMBamlye
cpencTBa (mpomemos 2% - 1 wi);

5) HanpaBUTh NOCTPaZAaBIIETO K XUPYPILy B Onmxaluee JjiedeOHOe yUpexIeHUe.

[IpunoxexHue 8

PexomMeHnmauum
IO HOPOBEeIeHMI OQTAaJIBMOJIOTMUECKMX OCMOTPOB JMl, padboTamuux C Ja3epaMu

Ob6sazaTesibHEE METOIBE MCCJIENOBAaHUA :

- NpoBepKa OCTPOTEL 3PEeHUsd;

— HAPYXHBY OCMOTP IJIa3HOTO A6JI0Ka C OLEHKOM UYYyBCTBUTEJIBHOCTU POTOBOMU
ODOJIOUKM;

IpY MeIOMKaMEeHTO3HO PacCULIMPEeHHBIX 3padkax:

- CKMaCKONUS;

- MCCJeIOBaHMe MNPEeJIOMIIAUMX Ccpeln IJiasa;

- MCCJeIoBaHMe IJIa3HOT'O IHA.

IONOJIHUTEJIbHEIE MEeTONE MCCJEeNOBaHMUL :

- MCCJIeIOBaHMe I[OJIg BPpeHud 10 NOoKazaHUSaM;

- U3MEepeHMUEe BHYTPUIJIAZHOT'O HOAaBJIEHUS:

a) OpM HaIuuuyM Xajob, INOHO3PUTEJIBHEIX Ha IJIayKOMYy, HE3aBUCHMO OT

BO3pacTa obcyenyemoro,

©) JsmuamM B BO3pacTe 40 jeT u BHIIE,

B) OpM yKaszaHUM Ha IJlayKoMy B aHaMHe3e, HauuHasa c 35 JjetT;

- 6MOMMKpOCKOHMH XpycTrajnka,

- HCCJeIOBaHMe M3MEHEHMM IJIa3HOI'O OHAa B OeCKpacCHOM CBeTe;



- dboTorpadupoBaHMEe MBMEHEHMM IJIa3HOTO IOHa (IO BOBMOXHOCTM) .

TpeboBaHMA K OCTPOTE 3PEeHUA OIpeneJieHH B IIpuKasze MuHMCTepCcTBa
3OPaBOOXPaHeHMs
CCCP N 555 (cMm. paszpmen 10 vHacTosaumx [IpaBui) .

VlccrienoBaHMEe NPEJIOMISKRIMX CPeI BEHEIIOJHAETCS 3JIEKTPOOPTalbEMOCKOIIOM IIPU
NSTUKPATHOM YBEJMYEHUM, [OIPpMUEeM OTMeUYalT HajiMuMe Oaxe EeINMHMNUHEIX TOUEUHEBIX,
MTPUXOBUIHEIX
M MHEIX TIOMYTHEHMM U BaKyOJIel KaK B LEeHTPAajIbHOM, TakK M B INepudeprdeCKOM dYaCTaX
xpycrTanuka. l[Ipy HaluMuuy CKOIJIEHMS IIOMYTHEHMM OTMedalnT, B KaKMUX OoTIeslax
XpycTanmka
OHM HaxXOOATCH.

BUOMMKPOCKONMS OCYWECTBJIAETCA N0 INOKAa3aHMAM; IIPM 3TOM OTMEUYalnT BHPAXEHHOCTb
30H pal3nejla xXpycTajMka, OKpAaCKy eI'0 TKaHM, HajludMe IIOMYyTHEHMM, WUX BUI U
JIOKAJNIM3aLMo .

OLeHMBaKnT COCTOSHME KallCyJl XpyCcTalMKa.

[IpuMeyaHre: M3MEHeHMEe XpycTalrka, BUIAMMEE IPpM OMOMMKPOCKONMM B BUIE
TOUYEUHEHX,

LTPUXOBUIOHEIX [IOMYTHEHMM, OIMHOYHEIX BaKyOJIEM M BEPHUCTOCTM C LIBETOBOMU
IepenBYaTOCThH

Ha 3alHeM KalCyJjle xXpyCTajMKa, He ABJISNTCS NPOTUMBOIOKAa3aHMeM K paboTe C JasepHBM
naJlydeHreM. lIpy HalMuuMy KaTapaKTE ONMCEBAT €€ KIMHMYECKME NPOABJIEHUS Kak

B [NpOXOondlleM CBeTe, TaK UM INpU OMOMMKPOCKOIIMM.

OCMOTPp IJIA3HOI'O HOHA BHIIOJHAETCSA MeTOoHaMM NPSAMOM M OOpaTHOM OPTajIbMOCKOINMM,
OpY 2TOM OTMEUalT COCTOSHME OUCKAa 3PUTEJIbHOT'O HepkBa (I'paHMlEbl, OKPacCKy, XapakTep
BACKyJIgpMU3alUMKM) , COCTOSHME COCYINOB (XOmOel, Kaaubp M Op.), COCTOSAHME MaKyJISPHOM
obnacTu 1 nepubepmm ceTuaTkM, OOUKCHUPYS BHUMAaHME Ha BBPAXEHHOCTM MakKyJISPHOIT'O
u GOBeONAPHOTO pedliIeKCOB, XapaKTepe U CTEeNeHM NUIMEeHTAaUMM MaKyJBl, HaJIuduK
Oaxe MeJsibuyalllMx M3MEeHEeHMM B HeM. [lpy HaauuuM M3MEeHEHUM OCYUEeCTBJISeTCS OCMOTP
B OecKpaCHOM cBeTe. [0 BO3MOXHOCTM NPOMBBOIUTCA QoTOoTrpadrpoBaHME ITJIA3HOTO
IoHa.

PaHHee BHABJIEHME TeX WMJIM MHBIX HaudaJIbHEIX MSBMEHEHMY [NO3BOJIMT HadaThb
CBOEBpPEMEHHOE
JledyeHMe, a Takxe OOeCleuMT BHIIOJIHEHME NPOPUIIAKTUUECKUX MEPONPUSATUN.

AHaJM3 Pe3yJIbTAaTOB NepUOOMUYECKMX OCMOTPOB HOOJDKEH MNPOBOINUTHLCS C YyUdeTOM
CAHUTAPHO-TUTMEHMUECKUX XAPAKTEPUCTUK YCJIOBUM TpyZIa.



