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CAHUTAPHBIE HOPMBI ! ITPABHUJIA

YCTPOUCTBA U DKCILTYATAIIAM JIABEPOB

BBEJAEHUE

Hacrosiue "CanurapHbsie HOpMBI U TTpaBHJIa yCTPOUWCTBA U DKCIUTyaTalluy Ja3epoB’ (B JalbHEUIIEM -
[IpaBuna) pa3paboTaHbl HA OCHOBAHUHU PE3YJIbTATOB HAYYHBIX UCCIICIOBAHUM U CICTYIOIINX JOKYMEHTOB:

1. CaHuTapHbIC HOPMBI U TIPAaBHJIA YCTPOKCTBA M dKCILTyaTanuu ja3zepoB N 2392-81.

2. Crangapt MexnyHapoaHo# anekTporexuuueckoil komucenn (MOK), mybnukanus 825, usnanue
nepsoe, 1984 - "PagnannonHas 6e30MacHOCTb Ja3epHBIX U3/1EIUH, KnaccupuKaius 000py10BaHus,
TpeOOBaHUs U PYKOBOJICTBO JJIA MOTpeduTenei".

3. Usmenenus k crannapty MOK, nmybnukarus 825 (1987 1.).

[IpaBuna sBnsit0TCA 0043aTENBHBIMU JUISI BCEX MPEAIPUITUN, TOCYapCTBEHHBIX, KOOTIEPaTUBHBIX,
COBMECTHBIX, apEH/IHBIX U JIp. OpraHU3alMii BCeX MUHUCTEPCTB M BEJJOMCTB (Jajiee B TEKCTE -
MPENNPUATHI ), KOTOPbIE IPOEKTUPYIOT JIa3epHbIE U3AEIHS.

OTBeTCTBEHHOCTH 32 BbINoJgHeHHe [IpaBui Bo3naraercss Ha pyKOBOJICTBO NMPEATIPUSATHI.

MunucTepcTBa M BEZIOMCTBA (aCCOLMALUN, KOHIIEPHBI, MEKOTpAceBble TOCYAAPCTBEHHBIE
00BEIMHEHNUS U JIp.) JOJDKHBI OCYILECTBIIATH KOHTPOJIb 32 BBINOJIHEHHEM TpeOoBaHuil HacTosmux [IpaBumn
Ha M0/IBEJOMCTBEHHBIX MPEANPUATHIX BO B3aUMOJICHICTBUH C 001I[eCTBaMU, CO03aMH, (eaepanusiMu
notpeduTeneil, MECTHBIMU OpraHU3aIUsIMU.

Ha ocHoge nacrosmux [IpaBui MmoryTt pazpabaTbiBaThCsi HOPMATUBHO-TEXHUYECKUE TOKYMEHTBI JJIs1
OT/ENbHBIX BUJIOB pabOT C MPUMEHEHUEM J1a3epOB.

[IpaBuna BBOASATCA B IEWCTBHE C MOMEHTA UX YTBEPKIAEHUS, U C UX U3AHUEM YTPAuUBAIOT CUTTY
"CaHuTapHbIe HOPMBI U MTPAaBWJIa YCTPOMCTBA U dKCIuTyaTanuu jgazepoB’ N 2392-81, a Takxke Bce
HOPMAaTUBHO-METOAMYECKUE JOKYMEHTBI, pa3padoTaHHbIE HA UX OCHOBE.

He sBnsercst opunmanbpHOM Bepcreid, OECIUTaTHO MPEA0CTaBIIACTCS YieHaM ACCOIMAIY JIECOTIOIb30BaTENCH
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1. OBIIME ITOJIOXKEHUA

1.1. Hacrosimue I[TpaBuiia ycTraHaBiIuBaroT:

- OpenejyibHO HONYyCTMMEE yPOBHM (I[IOY) Ja3epHOTO M3JIyueHUsS B

IyarnasoHe  IJIMH BOJIH 180 - 10 HM IPY PAaBJIMUUYHEIX YCJOBUAX
BOBIEMCTBMS Ha UYeJIOBEKa;

- KJIACCU(DMKAIIHMIO JTA3€POB 10 CTETICHU OIMTACHOCTH T€HEPUPYEMOTO UMH HU3ITYUCHUS;

- TpeOOBaHUs K YCTPOUCTBY U IKCILTyaTalllH JIa3€pOB;

- TpeOOBaHUS K IPOU3BOICTBCHHBIM TOMEIICHUSAM, PA3MEIICHUIO 000PYIOBAaHUS M OPTaHU3aINN
pabouux MecT;

- Tpe6OBaHI/I$I K IICPCOHAITY;

- KOHTPOJIb 3a COCTOAHUEM HpOI/I3BOI[CTBeHHOI71 CpEAabI;
- Tpe6OBaHI/I$I K IPUMCHCHUIO CPCIACTB 3allUThI;

- Tpe6OBaHI/I$I K MCAULIMHCKOMY KOHTPOJIIO.

1.2. B 3aBUCMMOCTH OT TUIIA, KOHCTPYKIIMH U I[EJIEBOI0 HA3HAYCHHUS J1a3€POB U JIa3ePHBIX YCTaHOBOK
(mayee 1Mo TEKCTY - JIa3ePHBIX U3/IENINI) HAa OOCITYKHBAIOIINI TIEPCOHANI MOTYT BO3/ICHICTBOBATH CIIEIYIOIIIE
OTIaCHBIC U BPEAHbIE (PaKTOPHI:

- JIa3CPHOC U3JTYYCHUC (HpSIMOC, OTPAKCHHOC U paCCGHHHOC);

- COMYTCTBYIOIINE yAbTpadrOIeTOBOS, BUIUMOE U HHPPAKPACHOE U3TYyUYEHHUS OT UICTOYHUKOB HAKAYKH,
MIa3MeHHOro (hakena U MaTepraioB MHUILICHU;

- BBICOKOC HAIIPSAKCHUE B LICIIAX YIIPABIICHUA U UCTOYHHUKAX 3JICKTPOIIUTAHU,
- JICKTPOMArauTHOC U3JIYYCHHC HpOMLIH.IJ'IGHHOfI YaCTOThI U paJUOYACTOTHOI'O JUAITa30HA,

- PEHTT€HOBCKOE M3JIy4Y€HHUE OT Tra30pa3psaHbIX TPYOOK U IPYTHX AJIEMEHTOB, paOOTAIONINX MIPH
aHOJIHOM HarpsbkeHuu oosee 5 kB;

- IIYM;

- BUOpanus;

- TOKCHYECKHE Ta3bl U Maphl OT JIA3EPHBIX CUCTEM C MPOKAYKOM, XJIaIaT€HTOB | JIp.;

- MPOAYKTHI B3aUMOJICUCTBUS JTa3€PHOTO U3TyUeHHUS ¢ 00pabaThIBAEMBIMH MaTEpHAIaAMU,
- IOBBIIIICHHAS TEMIIEpaTypa MOBEPXHOCTEHN JTa3€PHOTO H3ICIIHS;

- OMAaCHOCTH B3PhIBA B CUCTEMAaxX HAKAuKH JIa3€POB.

[Tpu skcmmyaTanuu U pa3paboTKe JTa3epHbIX U3/IEIHI HE0OX0IMMO YUUTHIBATh TAK)KE BOZMOKHOCTh
B3PbIBOB U [10’KApPOB MPU MONAJaHUH JJA3€PHOI0 U3ITyYEHUs Ha TOPIOYNE MaTepHalIbl.

He sBnsercst opunmanpHOM Bepcreid, OECIIaTHO MPEA0CTaBIIACTCS YieHaM ACCOIMAIIIH JIECOTO0Ib30BaTe e
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1.3. YpoBHH ONIaCHBIX U BPEIHBIX MTPOU3BOJICTBEHHBIX (JaKTOPOB HA pabodueM MECTE HE JOJKHBI
MIPEBBINIATh 3HAYCHUH, YCTAHOBJIEHHBIX JIEHCTBYIOIMMHA HOPMAaTUBHBIMU JOoKyMeHTaMu (cM. [Ipuiokenue
1) u Hacrosiuumu [IpaBunamu.

1.4. buonorudeckue 3(hHeKTh BO3ACHCTBHS JTa3ePHOTO U3ITyUEHHUS HA OPTaHU3M OIPEIEIISTFOTCS
MEeXaHU3MaMH B3aUMOJICHCTBUS U3TYUYEHHS C TKaHSIMHU (TEIUIOBOM, (POTOXMMHUYECKU, yIapHO-aKyCTHUYECKHI
U JIp.) ¥ 3aBUCST OT JUIMHBI BOJIHBI U3JIYUCHUS, JITUTEIbHOCTH UMITYJIbCa (BO3CHCTBHUS ), YACTOTHI
CJIEJOBaHMSI UMITYJIbCOB, TUIOIIAIU O0IYy4aeMOro y4acTKa, a TakKe 0T OMOJIOTHYECKUX U (PU3UKO-
XUMHUYECKUX OCOOEHHOCTEH 00IydyaeMbIX TKaHEH U OPTaHoB.

1.5. JIazepHoe u3inyuenue ¢ AauHoi BoiaHbI OT 380 10 1400 HM HauOONBIIYIO OMTACHOCTH MPEICTABIIAET
JUTsl CeTYaTo 000JIOUKH TJ1a3a, a u3iaydeHue ¢ JyiuHor BoaHBI OT 180 1o 380 M u cBeimie 1400 HM - 11
NepeHNX cpej riasa.

1.6. IloBpexOeHME KOXM MOXET OBTbH BBI3BAHO JIA3EPHBIM M3JIYyUEHUEM
JI060Y IJIMHEL BOJIHEI PACCMATPUBAEMOI'O CIEKTPAaJIbHOT'O aOuanasoHa (180 -
5

10 uwM).

2. TEPMUHBI, OIIPEJAEJEHUA U YCJIOBHBIE OBO3HAYEHUA

2.1. Aneprypa - OTBEpPCTHE B 3aIIMTHOM KOPITyCe Jia3epa, 4epe3 KOTOPOe UCIYCKASTCs JIa3epHOe
U3ITy4YCHUE.

2.2. bnokupoBKa U CUTHAJIM3AIMS - CUCTEMBI, HH(POPMUPYIOIIHE 0 paboTe JIa3epHOT0 U3EHs,
pexXuMe ero paboThl U MPENATCTBYIOIINE JOCTYIY IIEpCOHANIA B JIA3EpPHO ONACHYIO 30HY U K 3JIEKTPUUECKUM
LEMSIM BBICOKOTO HaNPSKEHMSL.

2.3. HI/IaMeTp IMy4dKa JIa3€pHOI'0 U3JIIYUCHUA - AUAMCTP IMOIICPECYHOI'0 CCYCHUS ITyYKa JIa3€pHOT'0
HU3JIY4YCHUS, BHYTPU KOTOPOI'O NPOXOAMNT 3aJJaHHAaA JOJIA SOHCPIUH UJIIH MOIITHOCTH.

2.4. InurenpHOCTh BO3JEHCTBUS (00IyUeHus) - JUINTENbHOCTh UMITYJIbCa, CEPUU UMITYJIBCOB HIIN
HENPEPBIBHOIO U3JIy4EHUs, MONAJAI0IIET0 Ha TEJIO YEIOBEKa.

2.5. Iuddy3Ho oTpaskeHHOE Ja3epHOE U3ITYUSHHE - U3TyYeHHE, OTPAKEHHOE OT TOBEPXHOCTH,
COM3MEPUMOH C IJTMHOM BOJIHBI, IO BCEBO3MOXKHBIM HAIIPaBIEHUSM B Mpesenax noirychepsl.

2.6. Jlo3umeTpus JIa3€pHOTO U3ITYYEHUS - KOMIUIEKC METO0B OIPECIICHNS 3HAYEHU I TapaMeTPOB
JIA3€PHOI0 U3JIyYEHUS B 3aJaHHON TOUKE IPOCTPAHCTBA C LIEJIbIO BBISBIECHUS CTEIIEHU OMIACHOCTH U
BPEJIHOCTH ISl OpraHU3Ma 4eJI0BEKa.

2.7. 3aKpbITHIE JIA3€pHBIE YCTAHOBKHU - YCTAHOBKH C SKPAaHUPOBAHHBIM ITYYKOM JIA3EPHOTO U3TyYEHUS,
pu paboTe KOTOPHIX UCKIIIOYEHO BO3/ICHCTBHE HA YETIOBEKa JIa3ePHOT0 H3JIyUeHUs JIIOOBIX YPOBHEH.

2.8. 32[H.IHTHBII>1 KopmmycC (KO)KYX) - H4aCTb JIA3€PHOI'0 U3acinsd, MpCaAHa3HAYCHHAA IJId MPEAOTBpAICHUSA
AOCTYIIA YE€JIOBCKA K JIA3€PHOMY HU3ITYUYCHUIO U BBICOKOMY DJICKTPUYCCKOMY HAIPSKCHUIO.

2.9. 3epKabHO OTPAXKEHHOE JIa3epHOE U3IIyUYEHHUE - U3TyYE€HUE, OTPAKEHHOE M0 YIJIOM, PaBHBIM YTy
MaJCHMUSL.

He sBnsercs opuunanbHOR Bepcrel, 0eCIIaTHO IPeAO0CTaBIsAETCA WieHaM ACCOLUAIMY JIECOTI0NIb30BaTeNeH
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2.10. IMnynpCcHOE M3JIy4€HHUE - U3JIy4YE€HUE, CYIIECTBYIOLEE B OTPAaHUYEHHOM UHTEPBAJIE BPEMEHU,
MEHbILIEM BPEMEHU HaOII0AEHUS.

2.11. KonnuMupoBaHHOE J1a3epHOE U3ITyYEHHE - JTa3epHOE U3ITYUCHHE, 3aKIII0UEHHOE B OTPAaHUUYEHHOM
TEJIECHOM YTJIE.

2.12. Koa¢punmeHt npornyckanus - OTHOLICHUE TOTOKA U3Ty4EHUs, TPOLIEIIEro CKBO3b TN, K
MOTOKY U3JIy4€HUs, YIABILEro Ha HEro.

2.13. JIa3ep - FCHEPATOP SJICKTPOMArHUTHOI'O U3JIYUYCHUA OIITUYCCKOr'O JUalasoHa, OCHOBaHHBIN Ha
HCIIOJIb30BAHHUHU BBIHYXJICHHOI'O U3JTYyYCHHA.

2.14. JIazepHoe u3aenue - jJa3ep U yCTaHOBKA, BKIIIOUAIOLIas JJa3ep U Ipyrue TEXHUUECKHUE
KOMITOHEHTHI, 00€CIICUNBAIOIIIE €€ [EJICBOE Ha3HAUCHHE.

2.15. JIazepHas 6€30M1aCHOCTH - COBOKYITHOCTh TEXHUYECKUX, CAHUTAPHO-TUTHEHUYECKHX, JIe4eOHO-
NpOoUIAKTUIECKUX U OPTaHU3AMOHHBIX MEPONPUATHI, 00eCTIeYMBarOINX Oe30MacHbIe 1 Oe3BpeIHbIE
YCJIOBUSI TPYy/la IEPCOHAIIA TP UCTIOIB30BAHNH JIA3EPHBIX H3/EIUH.

2.16. JIazepHo omnacHas 30Ha (JIO3) - yacTh NpocTpaHCTBa, B Mpejieiax KOTOPOTo YPOBEHbB JIa3epHOTO
M3JIY4CHUS TIPEBBIIIACT MPEACIBbHO JOMYCTUMBIH.

2.17. JIazepHo Oe30I1acHOE pacCTOSTHUE JUIs IJ1a3 - HAMMEHBIIIEEe PacCTOSHUE, HA KOTOPOM
SHepreTuyeckas 3Kkcrno3unus (sHeprus) He npesbimaet [TY ans raasa.

2.18. HenpepbIBHOE J1a3epHOE U3IyUEHHUE - H3ITyICHHE, CYIIECTBYIOIIEE B JTIF000H MOMEHT BPEMEHH
HaOJIIOECHUS.

2.19. O0Iy4eHHOCTh - OTHOIIEHHE OTOKA U3ITyYSHHS, TIa/IAI0IIEeT0 Ha MaJIbIil y9aCTOK ITOBEPXHOCTH,
COZIep KAl paCCMaTPUBAEMYIO TOUKY, K IJIOIIAAH 3TOTO y4acTKa.

2.20. OrpannuuBarolias aneprypa - Kpyriaas auagpparma, orpaHU4MBaroNIas MOBEPXHOCTb, IO KOTOPOM
MIPOU3BOJIUTCS YCPEIHEHUE O0IYUEHHOCTH U SHEPTeTUUECKON IKCIIO3ULIUH.

2.21. OOHOKpPaATHOE BOB3IEMCTBME JIA3€PHOTO MIJIYyUYeHUMS — CJydalHoe
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BOBIEMCTRBME WUBJIYUEHUS C OJIUTEJIbHOCTBIO, He IpeBbmakmer 3 x 10 cC.

2.22. Ontuyeckast INIOTHOCTD - JIECSITUYHBIHN JIorapu(M BeJIMYUHBI, 00paTHON KO3 PULIUEHTY
MIPOITyCKaHUSI.

2.23. OTKpBIThIE Ja3€pHbIE YCTAHOBKHU - YCTAHOBKH, KOHCTPYKIIHS KOTOPBIX AOMYCKAET BBHIXO]
U3Iy4YeHUs B pabouyro 30HY.

2.24. TlpenenbHO TOMYCTUMBIE YPOBHU JIa3€PHOT0 M3JIy4EHHsI IPH OJTHOKPATHOM BO3/IEHCTBHH -
YPOBHH U3JTYy4YCHUA, IIPpU BOSHeI\/’ICTBI/II/I KOTOPBIX CYIIECTBYCT HE3HAYHUTECIIbHASA BEPOATHOCTHE BOBHUKHOBCHUA
00paTUMBIX OTKJIOHEHUH B opraHu3me padoratorero. To xe - 11 npeaeabHON OJJHOKPATHOM CyTOUHON
1036l u3y4deHus B nuamnazone 180 < asmbna <= 380 um (1).

2.25. IlpenensHO 1O0NyCTUMBIE YPOBHH JIA3EPHOIO U3JIY4EHUS IIPU XPOHUYECKOM BO3/IEUCTBUM -
YPOBHH U3ITYYCHHUS], BO3JICHCTBUE KOTOPHIX MPH pabOTE YCTAHOBIEHHOU MPOJOIKUTEILHOCTH B TEUCHUE
BCETO TPYAOBOTO CTa)Ka HE MIPUBOJUT K TpaBMe (TIOBPEKICHUIO), 3a00JICBAaHUIO UM OTKJIOHCHUIO B
COCTOSIHUH 3I0POBbsI pabOTAIOIIEero B Mpoiiecce padoThl WK B OT/IAJICHHBIE CPOKH JKU3HH HACTOSIIIIETO U
MOCTEAYIOEro NOKOIEHUU. To ke - 11 NpeIeIbHOW CyTOYHOM J03bI U3JIyYeHUS B IHana3oHe 1.

He saBnsercs O(I)HI.[H&J'IBHOIZ Bepcneﬁ, OeCIIIaTHO MpeaOCTaBIACTCA YJICHAM ACCOI_II/IaI_II/II/I JIECOIIOJIb30BaTe e
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2.26. IIpenenbHbIN yroi - COOTBETCTBYET YIJIOBOMY pa3Mepy UCTOUHUKA, IPU KOTOPOM IOCIIEIHUN
MOJKET pacCMaTpUBAThCsI KaK TOYEUHBIH.

2.27. TIpoTsKEeHHBIN UCTOYHUK - HCTOYHHK JIa3€PHOTO M3JIyUEHHs, YTIIOBOW pa3Mep KOTOPOro OOJIbIIIe
IIPEIEIbHOrO yria.

2.28. Pabouasi 30Ha - MPOCTPAHCTBO BBICOTOM JI0 2-X METPOB HaJ YPOBHEM I10JI1a MJIH IIJIOIIAIKU, HA
KOTOPOW HaXOAATCs pabodre MecTa HOCTOSHHOTO WIIM BPEMEHHOTO PeObIBaHHS PAOOTAIOLIHX.

2.29. PaccesiHue - M3BMEHEHHE IPOCTPAHCTBEHHOTO paclpe/iesieHus yyka Jy4eil, OTKIOHSEMbIX BO
MHOECTBE HaAIlpaBJICHUI MOBEPXHOCTHIO WM Cpeior 0€3 M3MEHEHUS JUTMHBI BOJIHBI U3JIYyYCHHUS.

2.30. PaccesiHHOE J1a3epHOE U3JIYYEHHE - U3JIYYCHHUE, PACCESIHHOE OT BEIIECTBA, HAXOSIIETOCs B
COCTaBE CPEe/Ibl, CKBO3b KOTOPYIO MTPOXOAHUT U3ITyUCHUE.

2.31. PacxoauMocCTh JIa3€pHOT0 U3IYUYCHUS - TIJIOCKUM WIIM TEJIECHBIN yroJi, XapaKTepU3 YOIl
HIUPUHY JUArpaMMbl HAIIPaBJICHHOCTH JIA3EPHOT0 U3JIYYCHHS B JaJIbHEH 30HE MO 3aIaHHOMY YPOBHIO
YIII0BOTO paclpeaeNeHIs] SHEPTUU WM MOIIHOCTH JIA3€PHOTO U3ITy4eHUs, ONPeIesIeMOMY 1O OTHOLICHHUIO
K €r0 MaKCUMaJIbHOMY 3HaY€HUIO.

2.32. YrioBoii pa3Mep UCTOYHHKA U3ITyYeHUs! (BUAMMBIN) - BEJIMYMHA, KOTOpas B 001eM ciy4yae
omnpeaensercs no hopmye:

/S cos TOTA

2 /0
anedpa = -——- \/ ———————————- ,
1 nm
rme:
S - I[Jomanb MCTOUHMKA;
0
1l - paccrosHMe oOT TOUKM HAOJIOOEHMI OO MCTOUHMKA;
TOTA - YIT'OJI Mexny HOpMaJIbD K I[IOBEPXHOCTM MCTOUHMKA U

HallpaBJIEHVMEM BU3VPOBAHNMA.

2.33. XpoHu4eckoe BO3CHCTBHE JIA3ePHOT0 U3JIyUEHHSI - CHCTEMaTHUYECKH ITOBTOPSIOIIEECS
BO3/IeIiCTBHE, KOTOPOMY HOBEPTAOTCS JIIOIH, TPO(ECCHOHANBHO CBSI3aHHBIE C JTa3€PHBIM N3Ty4YCHHEM.

2.34. YacToTa cneaoBaHUs UMITYJIBCOB JIA3EPHOTO U3JIyYEHHS - OTHOUIEHUE YHUCIIA UMITYJIBCOB
Ja3€pHOT0 U3ITYyYECHUs K €IMHUYHOMY MHTEPBAJy BPEMEHU HAOII0ICHHS.

2.35. DHepreTuyeckas 3KCIO3UIus - (U3nYecKas BeIUYMHA, ONpeelisieMasl HHTerpajoM
00JIy4EeHHOCTH 10 BPEMEHH.

2.36. FOcTupoBka na3epa - COBOKYITHOCTh OTIEPAIMH 1O PETYIMPOBKE ONTUYECKHUX AJIEMEHTOB

He sBnsiercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIUH JIECOTIO0Ib30BaTeNeH
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Ja3€pHOTO W3NS TS TTOJTyYeHHsI TPEOYEMBIX MPOCTPAHCTBEHHO-HEPTETHUECKUX XapaKTEPUCTUK
JIa3€pHOI0 U3JIy4YEHHUS.

aambna - IJIMHA BOJIHEL JIA3€PHOT'O MBJIyUyeHUsa (HM) .
anoda - BUIOMMEI YIJIOBOM pPasMep MCTOUYHMKA MBJIYyUeHUS
(pam) .
ansoda — NpPeneJIbHEM BUIOMMEIM YIJIOBOM pas3Mep MCTOUYHUKAE,
npen IpY KOTOPOM OH MOXeT pacCMaTpuBaTbLCHA Kak
TOUYEUHE.
KCU - [HapaMeTp, XapaKTepu3ylur¥ HeCTabMIbHOCTHb

SHEepI'VMM MVMIIYJIBCOB B CEPpUN.

Tay - IJIUTEJIBHOCTBH MMIIYJIBCA JIA3EPHOTO M3JIyUYEeHUS
u (c) .
B — NONPABOYHEM KO3QOMUMEHT, MCIOJb3YyEMBIM IIPU

onpenesyieHum IIIIY Jla3€epHOTO MI3JIYUEHMHI OT
IPOTAXEHHOTO MCTOUHMKA, YIJIOBOM pPas3Mep

KOTOPOT'O MNPEeBHIAeT aJjibda .

npen

D — OITHYecKasd IIJIOTHOCThb.

D - OInTMUEecKasd IJIOTHOCTL CBeTOOMUIIbTPAa Ha IJIMHE
Jambna BOJIHHL JiaMOIa.

d - IMaMeTp IydKa Jal3epPHOTOo M3JydueHUsa (M) .

II

He sBnsieTcst opunmanpHOi Bepcreid, 0ecIiaTHO MpeAoCTaBIseTCs WieHaM ACCOIUAIUY JIECOTI0Ib30BaTeNe i
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d - IMaMeTp OTI'paHMUMBaKUEN alepTypH (M) .

a
d - IMaMeTp B3paudka njasa (M, MM).
3p
-2
E - ofOJydeHHOCTbL (BT X M ).
c
E (t) - OOJIyU4eHHOCTb, CO3IOaBaeMas cepMuel MMIYJbLCOB
UBJIYUEeHUS OOuel IJIMTEeJLHOCTBI T.
E - INPEenNEeJIbHO OONYCTHUMEIM YPOBEHBL OOJIYyUYEHHOCTU
oy -2
(B x m ).
c
E (t) — TpelejyibHO JONYyCTHMOE 3HaueHMe OOJYyUeHHOCTHU
noy cepumM MMIIYyJIbCOB OOMeM IOIMUMTEeJIbLHOCThI T.
c
E (Tay ) — HOpenejyibHO IOONyCTUMOE 3HadeHue OOJIYUeHHOCTHU
nny u OOHOT'O MMIIYJIbCa M3 CEPUN.
F - YacToTa CJedoBaHMSa UMIYJIbCOB M3JyueHmda (I'1r) .
u
H - DHepTreTMUecKas D3KCIO3ULMA JIa3ePHOTO
-2
uzsnyueHusa (Ix x M ).
H - DHepreTuyeckas SKCIO3MLMA 1-T0 MMIyJbCa U3

He sBnsiercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIUH JIECOTIO0Ib30BaTeNeH
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i cepnunmM VIMITYJIBCOB.

CUI'MA 4
H (3 x 10 ) - cyMMapHOE SBHAUEHME DSHEPIeTUUECKOM DKCIIO3ULUM
4
3a pabouun meHb (t = 3 x 10 c¢c) - cyTouHasd
mosa.
H - [IpenejibHO IONyCTMMOE 3HaueHMNe sHepreTUUeCKOU
noy DKCIO3ULUM JIa3€PHOTO MBJIyUEeHUId.
H (Tray ) — INPEenNeJIbHO IOONYyCTHMMOE 3HAUEeHME BHEPIEeTUUECKOU
oy u DKCIOBULUM MMIIYJIbCa JIal3epPHOT'O UM3JIyUeHUS
OJIMTEeJIbHOCTLIO Tay .
u
c
H (t) - IpenejyibHO IONYyCTHMOE 3HaueHMe BHepI'eTUMUeCKOMU
noy DKCIIOBULIMY CEPUU UMITYJIBCOB OOIEen
OJIMTEeJIBHOCTBIO T.
C
H (Tay ) — TpPelejibHO JONyCTUMOE 3HaueHMe BHepIreTUMUeCKOU
noy u DKCIIOBULMM ONHOTO MMIIYJIbCa U3 CEePpUU
VIMITYJIECOB .
CUI'MA 4
H (3 x 10 ) - npexneJsbHas CyToOdUHasa IO3a.
nny
k - KPATHOCTHL (yBeJMUEHMEe) ONTUUYECKOIT'O CpencTBa
HabJoOoeHu .

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH



[Mpunanoxss, [Tomopes u [Ipuonexss — Www.alppp.ru. [TocTosiHHO AEHUCTBYIOIIUI TPETSHCKUIT Cy/I.


http://www.alppp.ru/

1 — PacCCTOAHME OT VMCTOUWHMKA MIJIydeHMA OO TOUKU

HabOJoneHus (M) .

M - oflmee UMCJIO MMIIYJIBCOB MBJIYUYeHMs 3a pabouuit
4

meHs (3 x 10 ¢).

N — UMCJIO MMIIYJIbCOB B CEepUM.
P - MOWHOCTL JIa3€pPHOT'O mu3jJydeHusa (BT).
on
P — MOWHOCTB JIA3€PHOT'O MBJIYYeHMs, [IPOolenmero

yepes OTPAHUUMBANIYD alepTypPy, PAaCIOJIOXEHHYI

B IIJIOCKOCTM BXOIOHOI'O 3padkKa OIITUYEeCKOI'O

npmubopa.
e
P (t) — CpenHSd MOIHOCTB M3JIYUEHUS CEePUM UMIIYJIbCOB
obmer IOIuTeJILHOCTBI t.
d
P (t) - BHaueHue P (L) IJ19 NPOTAXEHHOTO MCTOUHMKA.
P - TIpeleJibHO JOINYCTUMHM YPOBEHB MOUHOCTMU.
nny
d
P - BHaueHue P OJIg TIPOTHAXEHHOI'O MCTOUHMKA.
ooy nnmy

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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P (t) - NpemejibHO IONYyCTMMOE CpelHee 3HaueHUe

noy MOIHOCTM HEIPEPBEIBHOT'O JIa3€PHOTO M3JIyUEeHMS 3a
BpeMa t.

c
P (t) - [IpenejibHO IONYyCTMMOE 3HaueHMe MOWHOCTU Cepumn
noy VMIIYJIbLCOB OOIeNr OJIMTeJIbHOCThI t.

cd c
P (t) - BHaueHue P (t) mJIg NpoTAXEeHHOTO MCTOUHMKA.
nny nny
S - [JIOWAanb OTPaHMUYMBAaKIIEN alepTyps (KB. M) .

a
S - IJIOWaLb IIOIIEPEYHOI'0 CedeHud IIydKa (KB. M) .

I
S — IJiomanb INOBEPXHOCTU MCTOUHMKA MUIJIYyUEHUS

0 (kB. M) .
t - IJIMTEeJILHOCTbL BO3IOeMCTBUSA (0OJIyueHMUs)

HEeIIPEPEBHEIM MI3JIYYEHUMEM WMIIN cepmeﬁ MMITYJIBCOB

JIaBepHOTO M3JydeHusa (c).

W — DHepIHMsS Jlal3epHoro u3ajgydeHus (IIx) .
W(ray ) — DHEPITUA UMMIYyJbCa JIa3€PHOTO UBJIYUEeHUS
u OJIUTEJIBHOCTRIO Tay .
n
c

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEI0CTaBIIACTCS WieHaM ACCOIMAIIH JIECOIOIb30BaTENCH
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W (t) - DHEePIUs CepuM MMIIYJIECOB JIA3€PHOT'O MBJIYyUEeHUS

obmerm IJIMTeJILHOCTBLI T.

c
W (ray ) - DHepIMa OTIAEeJIBHOT'O MMIYyJIbCa U3 CepUlM.
171
C C
W (ray ) - BHaueHMe W (Tay ) OJI4 uUMIyJbCca M3 Cepuy,
M max u
VMEKIET0 MaKCUMAaJIbHYID aMIJIUTyIOy .
e
W (ray ) — CpenHad DHepI'Md ONHOI'O MMIYJIbECa M3 CEPUNM:
171 C
_c W (t)
W (ray ) = —-———-— .
n N
oIl
W — DHepIMS JIa3epPHOTO MI3JIyUeHMsd, [IPOoMeIuero
yepes OT'PaHUUUTEJIBHYID alepTypy,
PACIOJIOXEHHYK B IIJIOCKOCTM BXOIHOTO 3padka
ONITUUECKOTO Mnpubopa.
CUT'MA
W - CyMMapHOE€ 3BHauUeHMUEe DHEPIUM UBJIYUEeHUS
HECKOJIbKMX MCTOUHUKOB.
W - [penejibHO IONYyCTHUMHM YPOBEHbL DHEPITUU
noy JIa3EPHOTO M3JIyUEeHUS.
W (ray ) - IpeneJyibHO OONYyCTHMOE 3HaudeHMEe BHepIUU

He sBrsercst opunmanpHON Bepcreid, OECIUIaTHO MPEA0CTaBIIACTCS YieHaM ACCOIMAIH JIECOTIOIb30BaTeNeH
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nmy u

W (Tay )

ooy "

noy

cno

W (Tray )

ooy u

CUT'MA

nmy

VIMITyJIbCa JIa3€PHOTO MBJIYUYEHMUS IJIUTEJIbHOCTHIO
Tay

u

3HaueHmue W (Tay ) ZIJg OPOTSXEHHOTO
ooy u

MCTOYHMKA .

npenejibHO IOOIIyCTVMMOE 3HAYEHME JSHepI'VM Ccepumn

VIMIIYJIBECOB IJIMTEJIBHOCTBI t.

c
3HaueHue W (t) ImjIg OpoOTAXEHHOTO MCTOUHMKA .

nny

npeageJIbHO IOOIIyCTMMOE 3HaA4YEeHME DSHepI'VMMrM OIOHOI'O

VMIIYJIbCa M3 CEPpUN.

npenesibHO IONYyCTUMMBEIYM YPOBEHB CyMMapHOM
DHEPTUM MBJIYUEHUS HECKOJIBKMX MCTOUHUKOB,

OencTBue KOTOPEIX aIIMTVBHO.

3. NPEAEJIBHO JOITYCTUMBIE YPOBHU JIABEPHOI'O U3JIYUEHUSA

IPU BO3JENCTBUU HA I'JIA3A U KOXKY

3.1. O01mue moJ0KeHus

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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[IpenenbHo nonycrumsie ypoBuu (I11Y) nazepHoro usinydeHus: yCTaHABIUBAIOTCA JJIS IBYX YCIIOBUM
00 Iy4eHHsI - OTHOKPATHOTO M XPOHUYECKOTO ISl TPEX JUAa30HOB JJIMH BOJIH:

T 180 < mambpa <= 380 HM;
IT 380 < ;maMmbpma <= 1400 HM;
5
I1T 1400 < ;ambma <= 10 HM.
HopMMpyeMBEIMM T1apaMe TpaMu JIa3E€PHOTO NBITYUYSHUS ABJISIOTCS

sHepreTMyuecKas »Bkcno3mumsa H wm  obraydeHHOCThL E, yCpeOHeHHBE IO
orpaHMUYMBaKIIEeY anepTrype.
[nsa onpeneseHMsa NPeneJibHO IONYyCTMMBIX YypOoBHeM H Z npm
nomy nomy
BOBIENCTBUM JIA3E€PHOTO MBJIYUYEHMS Ha KOXY YyCPpeIHEHME NPOM3BOAMTCS IO
3
orpaHMUMBaKey aneprype InuamMerpom 1,1 x 10 M (mjaomanb anepTyph

6

Iisa onpenesieHMa NpeleslbHO OONYyCTMMEBIX ypoBHel H n E npu
nny nny

BO3IEVICTBMM Ha IJlal3a Jla3epHOT'0 M3JydeHMsa B IOuanasoHax 1 m IIT

-3
yCpeIHeHHMe NPOMBBOOMTCSA TakxXe O aneprype muamMerpom 1,1 x 10 M,
-3
a B mmanazoHe II - 1o aneprype nuameTrpom 7 x 10 M.
Hapsany c DHEPIEeTUUYEeCKON BDKCIOBULMEN n OOJIy4EHHOCTHIO

HOPMMPYEMEIMM IIapaMeTpaMM ABJIAKTCA TaKXe SHepI'ud W 12 MOIHOCTbBb P
U3JIy4YeHMrda, Ipoulemero 4depes YKa3aHHBE OI'PaHMUMBAIME all€epPTYPHL.

[lpy OLEeHKe BO3IEMCTBMSA Ha IJlasa Jla3epPHOTO UBITYyYEeHN S B

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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ouanazoHe II (380 < JjamBma <= 1400 HM) HOPMMPOBAHUE BZHEPTUM U

MOWHOCTY JIa3€PHOT'O MBJIyUYeHUS, [POUeIero Yepes’ OTPAHUYMBALIYIO
-3

aneprypy aouamerpom 7 x 10 M, SBJISETCH [NEPBOCTEIEeHHEM.

YKas3aHHBIE BHIIE SHepIreTndYeCKMe IlapaMeTpPhl CBA3adHBI COOTHOIEHVMAMMN :

W P
nny nmy
H = ————; E = ———= (3.1)
ooy S nny S
a a
[TapameTprr H ’ E n W : P MOTYT MCIOJB30BaATLCHA
nnoy nny nny nny

HEe3aBUCKMMO B COOTBETCTBUM C pellaeMoM 3amauelr (cM. [IpuiioxeHue 2) .

3.2. II1Y na3zepHoro u3aydenus B nuana3zone 180 < aamoaa

<= 380 HM NpU OAHOKPATHOM 00JTyYE€HHH 1123 U KOKH

3.2.1. IIIOY nmag OOMHOUHEIX MMIIYJIECOB
CooTHomeHMda n0j4 onpenejeHma H ;, E n W ;, P npu
ooy nny nny nny

OOHOKPATHOM BO3IEVICTBUU Ha jasa n KOXY OIOVIHOUYHBIX VIMITYJIBCOB

KOJIJIMMMUPOBAHHOT O WU PaccesdaHHOTO Jla3epHOTO UBJIyUEeHUS B
CIIeKTPaJiIbHOM ovanasoHe I (180 < Jjgambma <= 380 HM) npu
-3
orpaHmuMBamilen amneptrype 1,1 x 10 M OpuBeleHH B Tabiauie 3.1 n

WUIIIOCTPUPYITCa I'pabukamMy Ha puc. 3.1 m 3.2 (He HPMBOIOATCSH) .

3.2.2. IOY Onsa cepur UMIIYJbCOB

s onpeneyieHMUSA npenejibHO IOIIY C TYMEIX YPOBHEN JIa3EepPHOTO

He sBnsieTcst opunmanbHOi Bepcreid, 0ecIiaTHO MpeA0CTaBIseTCs WieHaM ACCOIUAINY JIECOTI0Ib30BaTeNe i
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n3JgydveHud B guanaszoHe 180 < jgambma <= 380 HM

Jiasa 12 KOXY

CJle Oy uyiMM Tpe6OBaHMHMMZ

a)

HOBerHOCTeﬁ POTOBMLEL M KOXWM

MMITYyJIBECa "3 paCCManMBaeMOﬁ IIoCJIeIoBRaTEeJIbHOCTUM

NnpeneJibHO

ornpenejideMbeIX IIYHKTOM

Ecam BpeMeHHHM
VMIIYyJIbCaMM MEHbIe
onpeneygeTcs

(3.14) n (3.16).
©)
IoMarnasoHe
YCJIOBMNM BBHIIIOJIHEHMA
CUT'MA

noza H (3 x 10 )

B Tabnuue 3.2:

CUIT'MA

(3 x 10

3.2.3.
Ecau msnydeHue

obnacTu,

He sBrsercst opunmanbpHON Bepcreid, OECIUIaTHO MTPEIOCTABIIAETCS YieHaM ACCOIHAIIMH JIECOTIOIb30BaTeeH

QHSPPSTMQSCKaH

IJOITYy CTVMMBIX

COIJIaCHO

Tak Kak BO3IEMCTBUE

npeplayiero

[IOY Jjas3epHOTO

HaMMEHbBIIMM pasMep

3HAUEeHUN
3.2.1:
H (Tay

nmy

MHTEPBAJ

600 ¢,

Ha

180 < g <= 380 HM objylamaeT CBOMCTBOM aIIMTUBHOCTH,

He OOJIXHa IIPEBHIIIATDb sHaqumﬁ,

M

) = SUM H (Tay )

i=1 1 "

KOHLEHTPUPYETCSA

KOTOpPOU

IOJIA

MeXIOy

SHAYeHMA

pPeKoMeHOaluuaM

BuoJyiorMueckKue

TpeboBaHUA

IpM BOB3IOEMCTBMM Ha

cepuM MMIYJIBCOB HeOOXOIOMMO PYyKOBOICTBOBATBLCH
SKCIIO3ULIMUA H ZRpaZ OBJIYyUeHHOCTb E

i i

IpM BO3IEUCTBMM JIOOOTO OTIAEJBHOTO

He IOOJIXHEI IIPEBHIATH

OIOVIHOYHEBIX VIMITYJIBCOB,

(Tay ) .

nny

O@queHMHMM OTOeJIbHBIMU

H (E ) u W (P )

noy noy oy nny

nyHkTa 3.8.2 1o dopmysiaM

TKAHM N3JIYy4YEeHNA B

npu
OOHOKpAaTHas CyTOYHAasd

onpenesiseMbIx

CUIT'MA

<= H (3 x 10 ).

nnmy

NBJIYy4YEeHMA OJId IIY4YKOB MaJIoOI'O AOMmaMeTpa

Ha KOXe My poroBuLe IJla3a B

raBeH mJin MEHBIIE OraMeTpa
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-3
orpaHMuUMBamEen aneprypel 1,1 x 10 M, MaKCHMaJIbHOE 3HadeHUe
OBJlydeHHOCTU E ¥ B3HepreTHuUeckoM B3KCHNo3mMuuM H He IOJIDXKHO IIpeBHUAaTb
3HAUEeHUM E m H , OIpenejyiseMbIx NyHKTaMu 3.2.1 m 3.2.2.

nmy nmoy

3.3. II1Y na3epHoro u3aydenus B nuana3zone 180 < iamoéga

<= 380 HM NPU XPOHUYECKOM O0JIyYEeHHH IJIa3 U KOKHU

Iiia omnpenejyieHMsS IIpenesyibHO HOONYCTMMHEIX 3HaueHur H nu E p
nnmy nny
CUT'MA 4

W u P , a Takxe IpeleJibHEIX CYTOUHHIX O3 H (3 x 10 )
nny nny nny
IpM XPOHMUECKOM oBJIydeHUNn ras M KOXM KOJIJIMMMPOBAHHBIM  MJIU
PaCCesHHEIM JIa3€PHEIM M3JIYUeHMEM B OMalasoHe IOJIMH BOJH 1 (180 <
naMbana <= 380 HM) HeOOXOIMMO COOTBETCTBYKIIME 3HAUEHUS, IIPUBEIESHHLE

B nyHkTe 3.2 (Tabmguue 3.1 m 3.2), yMeHbumuTs B 10 pas.

3.4. I1/1Y na3epHOro u3JIy4yeHus B 1Mana3oHe

380 < 1amOaa <= 1400 HM npu OAHOKPATHOM 00JIyYCHHH IJ1a3

3.4.1. IOY mopM BO3IEVCTBUM Ha IJla3a KOJUJIMMMPOBAHHOTO JIa3€PHOTO
U3JIy4YEeHU I
CooTHOUmeHMA nOj4a onpenesieHusa W n P opu BO3IEVCTBUM Ha
nny nmy
TJla3a KOJUIMMMPOBAHHOTO JIa3€PHOTO MBJIyUeHMSa (HaOJIIeHUM OPpAMOITO WU
3epKajibHO OTPAaXeHHOTO Nydka) B amanaszoHe 380 < jgambma <= 1400 HM
npuBeneHel B Tabauuax 3.3, 3.4 v WIIOCTPUPYITCS TpadmkaMm Ha

puc. 3.3.

He sBnsercst opunmanbpHON Bepcreid, OeCIaTHO MPEA0CTaBIIACTCS YieHaM ACCOIMAITUH JIECOTIOIb30BaTeeH
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3.4.2. IOy npm BO3IEVICTBUU Ha TJlasa HeKOJJIMMMPOBAHHOTO
JIaBEepPHOTO MU3JIyUeHUS
EciM MCTOUHMKOM HEKOJUJIMMUPOBAHHOI'O (pacceguHoro mnn oMddy3HO
OTPAXEHHOTO) M3JIyUeHUS SABJISETCS NPOTSXEHHBEM OOBEKT, NIpelesyibHO
d d
OONYyCTHMBIE SBHAUYeHUs »sHepruu W ¥ MOWHOCTM P 3aBUCAT OT
nny nny

BMOVMMOI'O YIJIOBOI'O pa3Mepa anb¢>a STOI'O MCTOUYHIMKA.

d d
3HaueHuda W m P B DBTOM CJlydae HaxXoOaTCd YMHOXEHMEM
nny nny
3HauveHum W m P OJI9 KOJIJIMMMPOBAHHOTO M3nydyeHusa (. 3.4.1) Ha
nny nny

[IONPaBOYHEM KODQOULIMeHT B:

ooy nny nny nny

BHaueHusa B onpenmendaonrca GOpMyJION:

2
B =B x (anbdpa) + 1 (aneda > anwda ) ; (3.5)
1 npen
B =1 (anmbpda <= anbpda ) .
npen
Snecr B - BCIIOMOT'@Te&JIb HEIM konbduLMeHT, 3aBUCAINUN oT
1
OJINTEJILHOCTU OOJIydeHUd.
3HaueHUsa ajabbda ¥ aHaJlMTUYEeCKMe COOTHOUEHMS JJid pacueTa

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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npen
BeJIMUMHE B maHel B Tabjauue 3.5.

B ciyyae BO3OENMCTBUA CEPUM MMIIYJIbECORBR INONPaBOUYHBIM KO30OMLMeHT B
IpUHVMaeT 3HadeHue, COOTBETCTBYyKIEE OJIVNTEeJILHOCTHU OTIOeJILHOTO

VIMITYyJIBCa B Cepumn.

3aBUCHMMOCTE NpOoM3BeneHus B X anbbda or yrjua aJgbbda npu
1

PAa3JIMUHEIX OJIUTEJBHOCTAX OOJIydeHMs NpMBEIEeHa Ha puc. 3.6.

3.4.3. IIOY 1npwu BO3IEVICTBUU Ha TJjasa cepum VIMITYJIE COB
KOJIIMMMPOBAHHOTO JIABEPHOTO UBJIYUYEHUS

[lpenenbHO OONMYCTMMBIE YPOBHM INPM BOBIOEMCTBMM Ha IJla3a Cepun
VIMITYJIBCOB  KOJUJIMMMPOBAHHOTO MBJIYUYEHMs B CIHEKTPaJIbHOM nuanaszoHe I1
(380 < Jgambzma <= 1400 HM) YCTaHOBJEHH IJId CJy4Yaes, Korma
OJIMTEJIbHOCTE OTHOEJIbHOT'O MMIIYJIbCa B CcepumM Tay He npeswmmaetr 0,25 ¢,

u
a uyacrToTa CJemoBaHuSa MMIYJLCOB B cepum F Gonpbme 0,005 T
u

(MHTepBaJl MexXIy OTIEJIbHEIMM MMIyJIbCaMu B cepum MeHbme 200 c).

Eciom F <= 0,005 T'u, Bo3gelcTBMe Ha IJla3a OTIEJIbHHX MMIIYJILCOB

"

UBJIYyUYEeHUSI CUMTAEeTCs HEe3aBUCUMBEM. [IpM 3TOM HOPMUPYETCS SHAaUeHUe

SHepI'VM ¥VMIIyJibCa, MJMeKIeIl'O MaKCVMMAJIBHYK aMIIJIMTYIOY :

W (Tay ) <= W (Tray ). (3.0)

M max ooy 12

Ecaim F > 0,005 Twu, =sHaueHUe [OpPeHeJIbHO IONYyCTMMOM DHEPIUU
n
cepuM MUMIYJBCOB M3JIydeHMUs OJIMTEJbHOCTBIO T HNpM BO3OEMCTBUM Ha IJasa

He sBnsercst opunmanbpHON Bepcreid, OeCIaTHO MPEA0CTaBIIACTCS YieHaM ACCOIMAITUH JIECOTIOIb30BaTeeH



[Mpunanoxss, [Tomopes u [Ipuonexss — Www.alppp.ru. [TocTosiHHO AEHUCTBYIOIIUI TPETSHCKUIT Cy/I.


http://www.alppp.ru/

W (t) paBHO MeHbBIlEMY U3 IOBYyX 3HaueHuM osHeprum W u W,
nny 1 2

oripeneJideMbIX @OpMyHaMMZ

W =W (t); (3.7)
1 oy
N 2/3
W =W (tray ) (=—-) ’
2 nny u KCU
rme:
W (t) m W (Tay ) - OpenejyibHO IOOINYyCTMMEE SHAUYEHUS DBHePpIUM
nny nny 17

OIOMHOUHEIX MMIIYJIbLCOB IJIMTEJILHOCTBI t M Tay , COOTBETCTBEHHO, JJIdg
u
KOJIJIMMMPOBAHHEIX IIOTOKOB MaJyueHusa (. 3.4.1);
KCHU — OIpeneyiseTcs OTHOUEeHMEM MaKCUMAaJIbHOM DHEePIUM OTIEeJIBHOTO

VIMITYyJIBCa B paCCManMBaeMOﬁ cepmum K CpeaHeMY 3HAYEHMIO:

C
W (ray )
M max
KCU = ——————————— . (3.8)
_C

W (ray )

m
B Tex CJIydasdax, KOI'a KCM HeM3BeCTHO, CJleagyeT CUMTaTb KCUM = l.

He sBsercst opunmanbpHON Bepcreid, OECIUIaTHO MTPEI0CTABIIICTCS YieHaM ACCOIHAIIIH JIECOTIO0Ib30BaTeeH
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' W (t) =W mpu W <= W | (3.9)
| noy 1 1 2 :
i C |
| W (t) =W nmpm W > W :
i nny 2 1 2 !

HpeHeHbHO OOIIyCTMMOE cpelnHee 3HaUeHNMEe DSHepIrrM OIOHOI'O MMIITYyJIBCa

13 CEepUM INPU BTOM PaBHO:

C
W (t)
_c nny
W (ray ) = —====—=
nny n N
Korna OJIMTEeJIbHOCTb cepmumn VIMITYJIBCOB IIpeBeIIacT 1 C,

nejiecoobpas3HO ONpenesyiATh 3HAUeHMe [IPelneJibHO HOOIYyCTUMMOM CpenHel
MOIHOCTH .
[lpenesabHO IOMNYCTUMASI cpenHsas MOIHOCThb cepumn VIMITYJIbCOB

JIA3E€PHOI'O UM3JIYyYEHUA npm O6HyHeHMM nJjias KOJIJIVIMMP OBaHHBEIM ITYYKOM

P (t) paBHa MeHbIIEMY M3 »OBYX 3HauUeHMM MOWHOCTHU P u P,
ony 1 2

onpenensaeMelx QOpMyJIaMM :

P =P (t); (3.10)

1 nmy

W (Tay )

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH



[Mpunanoxss, [Tomopes u [Ipuonexss — Www.alppp.ru. ITocTosiHHO AEHCTBYIOIIU TPETSHCKUIT Cy/I.


http://www.alppp.ru/

roe P (t) - 3BHaueHMe OpPemeJIbHO IONYyCTUMMOM MOWHOCTM MMIIyJIbCa
nny

OIUTENbHOCTH T OIS KOJJIMMMPOBAHHOTO M3JydeHMa (n. 3.4.1).

i _C :
P (t) =P npm P <= P | (3.11)
: nny 1 1 2 I
| |
i |
. _C |
| P (t) =P mpm P > P |
i nnoy 2 1 2 !
L ______________________________
Ecay MCTOUYHUKOM UBJIy4YEeHU I aBJgeTCcsH IIPOT SXEHHEBIN oOBeKT,
ch
IpenejibHO OONYyCTMMBIE BHAUEHMS DHEPIUM Cepumn MMIYyJILCOB W (t),
nny
_ca
cpenHeM MOWHOCTM M3JIydeHusa B cepum P (t), oHeprUM OIOHOT'O
nny
cd
VMIIyJIbCca B cepum W (Tay ) omnpenesdonTCcsa YMHOXEHMEM IIpeIelibHBIX
ooy u
3HaAYEeHUM, 3amaHHeIX GQopMmyJsamu  (3.9) wm (3.11) Ha I[IONPaBOYHEIN

konbbuumenT B, nOpuBeleHHBM B . 3.4.2:

cn C

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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W (t) =B x W (t) s (3.12)

nnoy nny
_co e
P (t) =B x P (t) s
nny nny
cd ch
W (ray ) = B X W (Tay ).
nnoy " noy "

3.5. II1Y nazepHoro usay4denus B nuana3zone 380 < aamoaa

<=1400 HM Npu XPOHUYECKOM BO3/IeliCTBMH HA IJIa3a

IOisa onpenejieHMa IpenejibHO IONYyCTMMEIX 3HadveHuUM W nu P
noy noy
KOJUIMMMPOBAHHOT'O MJIM PACCESHHOT'O JIA3€PHOT'O M3JIydeHMs B JOualasoHe
IT (380 < mambma <= 1400 HM) OpM XPOHMUECKOM BO3INEMCTBMM Ha IJas3a
HeobxonouMMo yMeHbIMThL B 10 pas COOTBETCTBYyHIME NpelelibHEE SHAUEHUSA

I0JiS OOHOKPATHOI'O BO3OEMCTBMSA, IPUBEINEHHEE B II. 3.4.

3.6. II1Y na3epHoro uzayvenus B nuanazone 380 < iamoOaa

<= 1400 HM NpU OAHOKPATHOM 00JIyUYEHHHU KOKHU

CooTHOWEHMSA »OJid ONpelesieHud 33HadeHuM H n B , a Taxkxe W
nny nny nny
nu P IpY OIOHOKPATHOM BO3IEMCTBMM Ha KOXY KOJUJIMMUMPOBAHHOTO WMJIM
nny
pPaccesaHHOTO JIal3epHOTO U3IJYyUYeHMs B CIeKTpallbHOM amanaz3oHe 380 <

aambrna <= 1400 HM §$puBezZeHsl B Tabauie 3.6 U MWIIIOCTPUPYITCS

He sBnsiercst opunmanbpHON Bepcreid, OECIUIaTHO MPEA0CTaBIIAECTCS YieHaM ACCOIMAIIIH JIECOIIOIb30BaTeeH
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rpadmkaMmu Ha puc. 3.7 m 3.8.
-3
OvaMeTp oTrpaHMuMBaKley anepTyps paBeH 1,1 x 10 M.
[IpeneslbHO HOONYyCTMMEE YPOBHUM IIPU OBJIyUeHUN KOXMU cepusaMu

MMIIYyJIbCOB OIpeneJyieHEl B . 3.8.2.

3.7. 1Y na3epHoro uzaydenus B auana3zone 380 < iamoéaa

<= 1400 HM NpU XPOHUYECKOM 00JIYYEHUH KOKH

Iiia omnpenejyieHMS NpPeleJibHO OONYCTMMHBIX 3HadueHur H , B u
nny nny
W , P IpM XPOHUUYECKOM BOBIEMCTBUM Ha KOXY KOJIJIMMMUPOBAHHOI'O
nny nny
WM PAaCCEeSHHOTO JIa3epHOI'0 M3JIydeHUs B nuanas3oHe II (380 < jambma
<= 1400 HM) HeoOxoOouMoO yMeHbIMTL B 10 pas CoOOTBETCTBYHIME

nperneJjibHEE 3HAUEHUS, IIPUBEINEeHHEEe B II. 3.6.

3.8. MY JazepHOTO MBJIYUEHMs B OMala30He
5
1400 < ;mambma <= 10 HM OpM OIOHOKPATHOM OOJYyUYEeHUMU

IJla3 "M KOXM

3.8.1. IIOY Jjla3epHOTO M3JIYyUYeHUS OJIS OINMHOUHEIX BO3IOEMCTBUM

CooTHomeHMda nOj4 onpenejeHma H ;, E n W ;, P npu
nny nny nny nny
OOHOKPaTHOM BO3IENCTBUN Ha ryasa M KOXYy MMIIYJIbCHOT'O WJIM
HEINPEPEBHOTO  KOJJIMMMPOBAHHOT'O 1Z8p8%1 PacCcesdaHHOTO NBIIydEeHU S B
5

ouanaszoHe IIT (1400 < mambpma <= 10 HM) npmuBeneHwel B Tabiauie 3.7 u

WILJIIOCTPUPYITCA TI'pabukamMmu Ha puc. 3.9 m 3.10.

He sBrsieTcst opunmaabHO Bepcueid, 6ecruiaTHO IpeoCTaBIIseTCs WieHaM ACCOLMAIMH JECOMOIb30BaTeNei
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3.8.2. IOY Jja3epHOTO MINYUYEeHUS IOJId CEPUM UMIIYJIbCOB
[IlpeneslbHO IOONYCTMMEE YPOBHU SHepTreTUUYeCKOM BKCIO3ULUN u
OOJIyUEeHHOCTM IpPM BO3OEMCTBMM Ha IJlala U KOXYy CepHuM MMIIYJILCOB
5
Jla3epHOTo MBJydeHmda B amamnaz3oHe IIT (1400 < ;pambma <= 10 HM)
YCTaHaBJIMBAITCH oJisd cly4Jaes, KoTr'ma OJIUTEeJIbHOCTL OTIOEJIBHOTO
MMIIyJIbCa B cepum He mnpespmaeT 10 ¢, a 4umMCcTOTa CJIeHOBAaHUSA UMIIYJIECOB
-3
npepbmaer 1,7 x 10 I'uy (BpeMeHHOM MHTEepBRaJl MexOy OTIeJlbHEMU
VMITyJIbCaMy MeHbme 10 MuHyT) .
-3
IramMeTp oTrpaHMUMBAKULEN alepTyps pakeH 1,1 x 10 M.
3HaueHMe NpenejibHO IOONYyCTUMOM SHEePIreTUMUeCKOM BKCIOBULIUM CepUmn
c
UMIyJibCOB H (t) KOJIIUMMPOBAHHOI'O UM PAaCCedHHOTO JIal3epHOTo
nny

U3JIydeHMs OoIpelnejyiseTcsa KaK MeHbllee M3 I»OBYX 3HaueHuy H wm H ,

1 2
3alaHHEIX QopMyJiaMu:
H =H (t) s (3.13)
1 noy
N 1/2
H =H (ray ) (=--)
2 noy u KCU
[lapaMeTp KCM onpeznejieH B II. 3.4.3.
i c l
. H (t) = H mpm H <= H | (3.14)

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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| nny 1 1 2 !

i c l
| H (t) = H mpm H > H :
| noy 2 1 2 :
L ______________________________
CpenHee 3HadYeHUE npenesbHO OOy CTUMOM DHEPTeTUUYEeCKOM
c
DKCIO3ULMM OOHOT'O MMIIYJIbCa M3 CepuM olpelessgeTcs nejieHueM H (t)
nny

Ha UYMCJIO MMIYJbLCOB B cepumu N.
Ecay OIMTEeJIbHOCTL CEPMM MMIYJILCOB HNpPeBHIIaeT 1 C, LejecoobpasHo

ONnpenesiadTh BHAUEHMUE NPEeNesyIbHO IOMNYyCTUMOM CcpenHelM OBJIyUeHHOCTMH.

[lpenmesibHO monycTmUMad cpenHad OOJIYUJEeHHOCTb CEepUM UMIIYJIbCOB
e
E (t) pPaBHa MeHbIIEMY M3 IBYX 3HaueHUM E u B, onpenesisaeMblxX
ooy 1 2
bopmysiamm:
E =E (t) (3.15)
1 nnoy
H (Tay )
nny u N 1/2
E = —=-------- (==-)
2 T KCHU
i _C l
! E (t) = E mnpum E <= E l (3.106)
| noy 1 1 2 !

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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| E (t) = E mopm E > E |
| noy 2 1 2 :
L ______________________________
Bo Bcex crnyuasax:
c -6 c
W (t) = 10 x H (t)
nny nny
c -6
P (t) = 10 x E (t) .
nny nny
-3
Ecim yvacTtoTa CJIemoBaHMUS UMMIYJIBCOB F Menpme 1,7 x 10 T'u,
u

TO BO3IEMICTBME Ha jasa n KOXY OTOeJIbHBIX VIMITYJIBCOB N3JIYy4YEeHNMA
cymuTraeTcd He3aBUMCHMMBIM . HpM S5TOM HOpMMpPpYyeTCH SHaAYeHIUe
SHepI‘eTquCKOﬁ SKCIIO3MLI VN IOJIAa VIMITYJIBCOB, VIMemrx MaKCVMaJIbHYIO

AMILJIUTYOY :

H (ray ) <= H (ray ).

M max ooy 12

HpMBe,JIeHHI:Ie BHIIIE @OpMyJ'[bI IIPVMMEHAKTCA M IIPM PAaCCMOTPEHMNM:
- BOBIEMCTBUS Ha IJlal3a CepuM UMIIYJIbBCOB JIA3EPHOTO MBJIYUEHUS
crnexkTpanbHOTO muanaszsoHa I (180 < mambnma <= 380 HM);

- BOBIEVCTBUMA Ha KOXY CEepuM UMIIYJIbCOB Jla3epPHOTO MIJIYyUeHUS

He sBnsiercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIUH JIECOTIOIb30BaTeeH
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CIeKTpaJibHEIX aOmanazoHoB I, II (180 - 1400 HwMm).

3.9. [IY Jas3epHOro MBJIYUEHMs B OMala30He
5
1400 < ;paMmbpma <= 10 HM IpM XPOHUUECKOM

BOBIEVICTBUM Ha IJial3a U’ KOXY

IOiia omnpenejyieHus 3HAUEHUN H , E u W , P opu
nmy nny nny nny
XPOHMUECKOM BO3IOEMCTBMM Ha IJla3a UM KOXYy KOJUJIMMMPOBAHHOTO WJIM
PacCedHHOI'O JIa3€epHOI'0 M3JIyUeHMS B CIeKTpaJIbHOM 1OuanasoHe III
5
(1400 - 10 HM) HeOoOXOoOoMMO yMEHBUIMTHL B 5 pas COOTBETCTBYyIIME

npenejibHeIe SHaAUeHMA IOJIA OOHOKPaTHOI'O O6queHMH, IIPVMBEIOECHHEBIE B

n. 3.8.
3.10. II/TY npu ofHOBpeMEHHOM BO3/1eiiCTBHM HA I71232 U KOKY
JIa3€PHOIo M3JIy4YeHHUS C PasIMYHBIMHU JJIUHAMHA BOJIH
Hmxe paccMOTpeHBEl OpaBuUila ONpelesieHMs IIpelesibHO IOOIIYy C TMMEIX
YPOBHEN npu OOHOBPEMEHHOM BO3IOENCTBUU Ha rJjasa N KOXY
MOHOXPOMATUUECKOT'O MBJIYUEHUS HECKOJIbKUX PAa3JIMUHEIX MCTOUHUKOB. OTHU

UCTOYUHMKM B OOmEeM CJydae MOI'yT MMETb PAa3JIMUHEE XAPAKTEPUCTUKMU :

— CHEeKTpaJibHEE (OBa MJIM HECKOJBbKO TMIIOB Jla3epoB, I'eHepauusda
HECKOJIbKMX IOJIMH BOJIH OIOHMM Jla3€epoM, I'eHepalusd IapMOHUK) ;

— BPEMEHHEE (pPeXMMBl — HEIPEPBIBHBIM, MMIIYJIBCHEI, HEIPEPEBHEIN C
MOIOYJIALUMEM MOWHOCTM UM T.IH.);

— IIPOCTPAHCTBEHHEE (KOJIJIMMMPOBAHHEIM Ny4dOK, IMOOY3HO OTpPaXeHHOE
WM PacCesHHOe M3JIy4deHHue) .

CTeneHb ONACHOCTU npu OOHOBPEMEHHOM OEeVICTBUM N3JIydeHUs

Pa3JIMYHBEIX VMCTOYHMKOB ABJIA€TCHA AIINTUBHOM B CJlegynirx CJjlydadaXx:

He sBnsieTcst opunmanbHO# Bepcueid, 0ecriaTHO Mpea0CTaBIseTCs WieHaM ACCOLMAINK JIECOTOIb30BaTeIeH
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- BOB3IEMCTBME Ha KOXY MIJIyUeHUS JIOOBIX IJMH BOJIH B OMAalla30He
5

180 < jaMmbma <= 10 HM;

- BOBIEMCTBME Ha I[IepenOHMe Ccpelbs IJlala MI3JydeHMs B OranasoHax

5

oamuH BoOJH 180 < mambma <= 380 M m 1400 < mambma <= 10 HM;

- BOBIOENVCTBME Ha CeTUaTKy IJlasa MIJyUeHUusa B Oualal30He IJUH
BoJiH 380 < mjambna <= 1400 HM.

Irisa Kaxmoro ms IIEePpedYrMCIJIEHHEIX TpeX CJlydaeB IIpeleJIbHO IOOITyCTVMEBIE

YPOBHM yCTaHaBJIMBAKTCA He3aBMCHMMO. Hamnpmmep, HOpM OOHOBPEMEHHOM
BOBIENMCTBMM Ha IJlalsa M3JIYUYEHMs apI'OHOBOTO Jlasepa (OCHOBHEIE  IOJIMHEL
BoJiH - 488 m 514 HM) um Jlazepa Ha yrJyekucyaoMm Traszse (10600 HM)

ycTaHaBauBawoTcg IIIOY IOJjid COBMECTHOTI'O IeMCTBUA KOMIIOHEHT MI3JIYUEeHUS C
onvHaMy BOJH 488 m 514 HM m oTmenbHO - IIIY OJaa MI3JIYyYEeHUS C OJIMHOMU
BoJsiHEl 10600 HM, TaK Kak OOBeKTOM BO3IEMCTBMS B I[I€pPBOM CcJydae
ABJIS€TCS CceTdyaTKa, a BO BTOPOM - pPOTOBMIA IJlala (CM. Takxe
[IpuyoxeHue 2) .

[IpenesIbHO IONYyCTHMMAas CyMMapHas S2HEePTUS MM MOIMHOCTL MIJTYyUeHUS
OT HECKOJIbKMX MCTOUHUKOB, HOEMCTBME KOTOPHIX SABJISETCS aIIWTUBHBEM,

onpenendgeTcs cjaemyouuMMu GopMyJIaMu :

CUI'MA (1) (n) n (1)
W =C x W + ... + C x W = SUM C W ; (3.17)
noy 1 noy n oy i=1 i ooy
CUIT'MA (1) (n) n (1)
P =C x P + ... +C x P = SUM C P , (3.18)
noy 1 noy n noy i=1 i ooy
Tme:
n - UMCJIO MCTOYHMKOB MBJIYUEHMUHS, INEMCTBME KOTOPHX aOIMTUBHO;
1 - VYCJIOBHEIM MHOPSAOKOBEIM HOMEP MCTOUHMKA;

He sBrsercst opunmanpHON Bepcreid, OECIUTaTHO MPEA0CTaBIIACTCS YieHaM ACCOIMAIIiU JIECOTOIb30BaTeeH
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W , P — IHpeneJibHO IOOITyCTMMBIE 3HAUYEHNMA SHEepI'VHn (MoOmHOCTM)
nny nny

KaXagoro MCTOUYHMKA,
C — OTHOCWUTEJILHEIM SHEPITOBKJIal KaXIOoI'O MCTOYHMKA, onpenen,qubHZ
i

Kak OTHOUIEHME DJSHEPI'UN (MOWHOCTM) MCTOUYHMKA C IIOPAOKOBEIM HOMEPOM i

K CyMMapHOM DHepIUM (MOUWHOCTM) BCEeX MCTOUYHMUKOR:

(1) (1)
W P
C = ——m———— =
1 n (1) n (1)
SUM W SUM P
i=1 i=1
dopmyJier (3.17), (3.18) IPMME HMMEL B Tex CcJydasax, Kkorma

OJIMTEJIbBHOCTE OJOKCIIO3MUIMNM WJIN VIMITYJIBCOB N3JIYy4YEeHNA paccMaTpmMBaEeMBIX

VMCTOUYHMKOB MerT OIOVH 1z TOT Xxe IIOPAIOOK. HpI/I IIpoBEeIEeHNA
IMIPaKTUYECKUX pracueToB SHaAUeHMdA SHepI'um (MOH_[HOCTI/I) MOTYyT OBITb
3aMEeHEHEBI SOKBMBaAJIEHTHBIMM SHaAYEeHMAMN SHepI‘eTI/[T:IeCKOﬁ SOKCIIO3MLIMMN
(oBbnryueHHOCTH) .

3.11. IIAY u3iyuyeHus j1a3epoB, HCIOJIb3yeMbIX
B TeaTPaJbHO-3PEJIMIIHBIX MEPONPHUATHAX, I AeMOHCTPAL Ui

B YUeOHBIX 3aBeJeHUNAX M MeIUIIMHCKOM annaparype

[Tpu ncnonp30BaHNM JIA3€POB B T€ATPATBHO-3PETHITHBIX MEPOTIPUATHSIX U IS JEMOHCTPAIAN B
y4eOHBIX 3aBEICHUAX MPEAEIIBHO JOMYyCTUMbIE YPOBHU JIUIsl BCEX YUACTHUKOB (3pPUTEINH, AKTEPHI, CTYCHTHI,
IIKOJILHUKH, TIPETOIaBaTeI I , 00CITY>KUBAIOIINI TIEPCOHAN U JIp.) YCTAaHABIUBAETCS B COOTBETCTBHUH C
HOpMaMH JJIsi XpOHUYECKOro obmyyenus (myHkTs 3.3, 3.5, 3.7).

HpI/I HCIIOJIb30BAHHNH JIa3€POB KAK 3JIEMCHTOB OINTHUYCCKUX MCAUIIUHCKUX HpI/I60pOB JJIs1 ITIOJCBETKU,

He sBrsieTcst opunmanbHO BepcHeid, 0ecIuiaTHO MpeaoCTaBIseTCs WieHaM ACCOLMAIMH JECOTOIb30BaTeNei
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(bopMUpPOBaHHUS TPHUIIETBHBIX METOK M APYTHX LENEH, HE CBA3AHHBIX HEMOCPEACTBEHHO C JICUCOHBIM
JEHCTBUEM HM3JIYUCHHUS, IPEIEIBHO JOIYCTUMbIE YPOBHH [UTA TJ1a3 M KOXKH TTAI[MEHTOB, Bpauch 1
00CTY’KHBAIOIIIEro MEPCOHANA YCTAHABIMBAIOTCSA B COOTBETCTBHU B HOPMAaMH JUISI XPOHHUYECKOTO OO TydeHHMSI
(mynkTsI 3.3, 3.5, 3.7).

Tabnuna 3.1
COOTHOUIEHMA @OJI4 OIIPEIEJIEHVA H , B m W , P
noy noy nny nny
1P OIOHOKPATHOM BOBHEﬁCTBMM HA TJIA3SA U KOXY
KOJIJIVIMMPOBAHHOT'O MJIMM PACCEAHHOI'O JIABEPHOI'O U3JIYUEHUA
B IMAIIASOHE I (180 < jmambma <= 380 HM) .
-3
OT'PAHMUMBAIONAA AINEPTYPA - 1,1 x 10 M
______________________ T_____________________T________________________
I CrneKTpaJibHEM : IIMTeIbHOCTD : -
2 -2
| umMHTepBaJa JgaMbia, HM | BO3ImemcTBUS t, C ' H , Ax x M ; E , BT
X M !
| i ooy
noy i
e o o -
—————— +
| | | —_
L I | |
|
| i -9 I 7 3/
2 |
1180 < jsiambma <= 380 't <= 10 'H = 2,5 x 10 x \/
t I
| i |
nnoy l
fom e fom e it
—————— +
| -9 1
| i
1180 < jambma <= 302,5 110 < t <=3 x 10 ' H =

He sBnsieTcst opunmaabHO# Bepcueid, 6ecIuiaTHO MpeoCTaBIIseTCs WieHaM ACCOLMAIMH JIECOM0Ib30BaTeNeiH
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25 l

nmy |

: i 'E = 25 /
t i

nmoy |

e e e
—————— +

| -9 ) 3 4 -—-
1302,5 < ;mambma <= 315 |10 <t <=T <*> 'H = 4,4 x 10 x \/
t l

| l 1 i
noy l

| | 4 |

0,2 (nmambma-295) |

| T <*> < t <= 3 x 10 I H = 0,8 x
10 |

| .t i
noy I

0,2 (nambna-295) |

: | | 0,8 x
10 |

| i B = e
| | | ooy

t i

e e T e
—————— +

| P9 | 3 4 -
315 < jmamBma <= 380 110 < t <= 10 'H = 4,4 x 10 x \/
t l

He sBnsieTcst opunmanbHOi Bepcueid, 0ecIiaTHO MpeA0CTaBIseTCs WieHaM ACCOIMAIUY JIECOTI0Ib30BaTeNe i
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I ! ' E =8 x 10 /

' Bo Bcex
caydyasax:

l nnoy nny noy

<*> T =10 x 10 , Jn1amMOma — HM.

Tabmnuma 3.2

[IPENEJIEHHE OIHOKPATHHE CYTOUHHE ITO3E

CUT'MA 4

H (3 x 10 ) IIPY OBJIYUEHMN TIJIA3 U KOXU
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nny
JJASEPHEM M3JIYUEHVEM B CIEKTPAJIBHOM IOMAIIAS0HE I

(180 < jgambma <= 380 HM)

————————————————————————————————————— e
| CnexkTpasibHEIM MHTepBaJj JjaMbIa, HM | CUT'MA 4 -2 |
| I H (3 x 10 ), IOIx x M |
: | nmy :
e it o +

1180 < jiambma <= 302,5 125 |

! ! 0,2 (nambna-295) i

1302,5 < nambma <= 315 10,8 x 10 |
1305 1 80 i
1 307,5 1250 !
| I 2 |
1310 18 x 10 i
| I 3 |
1312,5 12,5 x 10 !
| I 3 |
1315 18 x 10 i
| | 3 |
1 315 < jmambma <= 380 18 x 10 |
L mmmmm e o

Tabmumna 3.3
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COOTHOUWEHME IJIA OINPEIEJIEHVA W [PV OOHOKPATHOM
nny
BOBIEMCTBYM HA TJIARA KOJUIMMVPOBAHHOI'O JIASEPHOI'O
N3JIYUEHVA B CIEKTPAJIBHOM IOVAIIASOHE IT
(380 < jgambma <= 1400 HM) .
IJINTEJIBHOCTE BOBIEMCTBUS MEHBIE 1 c.
-3

OT'PAHUMUVBAKIASA AINEPTYPA - 7 x 10 M

| CriexTpaJibHEM \ InuTeslbHOCTBL OOJyuyeHuMsa L, C | W P

Ix |

| uHTepBaJ JgaMbra, HM !
noy :

1380 < ;ambma <= 600 't <= 2,3 x 10 PN/
t |

| 12,3 x 10 <t <= 5,0 x 10 18,0 x

l 15,0 x 10 <t<=1,0 15,9 x 10 x \/

He sBnsieTcst opunmanbHOi Bepcueid, 0ecIiaTHO MpeA0CTaBIseTCs WieHaM ACCOIMAIUY JIECOTI0Ib30BaTeNe i
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———t
! ! -11 13/
2 |

1600 < jmambma <= 750 't <= 6,5 x 10 '\/
t |

| : -11 -5 | -
I |

l 16,5 x 10 < t <=5,0 x 10 11,60 x
10 |

| | -5 | -4 3/
2

l 15,0 x 10 <t <=1,0 11,2 x 10 x \/
t |

S iy Sy Sy sy S Sy
_———

l l -10 '3/
2 |

1750 < jambna <= 1000 't <= 2,5 x 10 '\ /
t i

! ! -10 -5 | -
7 |

I 12,5 x 10 < t <=5,0 x 10 14,0 x
10 i

! ! -5 ! -4 3/

He sBnsieTcst opunmanbHOi Bepcueid, 0ecIiaTHO MpeA0CTaBIseTCs WieHaM ACCOIMAIUY JIECOTI0Ib30BaTeNe i
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! 15,0 x 10 <t <=1,0 13,0 x 10 x \/

t i

e e Fmm e

———t

| i -9 13/

2 i

11000 < ;ambma <= 1400 't <= 10 PN/

t |

| -9 -5 I

6 i

I 110 < t <=5,0 x 10

110 |

| i -5 i -4 3/

2

! 15,0 x 10 <t <=1,0 V7,4 x 10 x \/

t |

Lmmmmmmm e T e
Tabmuna 3.4

COOTHOIEHRMA IJIA OIPEIOEJIEHVA P
nmy
TPV OINHOKPATHOM BO3AEMCTBUYM HA TJIABZA
KOJUIMMMPOBAHHOTI'O JIASEPHOI'O M3JIYUEHVA B CIIEKTPAJIBHOM
OVATIASOHE IT (380 < mambma <= 1400 HwM).
IJIMTEJIBHOCTEL OBJIYUEHMA BOJIBIE 1 c.
-3

OTPAHVMUVBANIMAS AIEPTYPA - 7 x 10 M

He sBnsieTcst opunmanbHOi Bepcueid, 0ecIiaTHO MpeA0CTaBIseTCs WieHaM ACCOIMAIUY JIECOTI0Ib30BaTeNe i
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—————————————————————— e Lttt L

| CriexTpaJibHEM | INMTEeNbHOCTE OOJyUYeHUsS | P , BT

| MHTepBaJ JgaMbia, HM | t, c | nny i
o o Fmm e +

| | -2 -5 3 --- |
1380 < jmambma <= 500 '1,0 < t <=5,0 x 10 '5,9 x 10 / \/ t

| | 2 4 -3 |
| 15,0 x 10 < t <= 10 13,7 x 10 / t

| : 4 : -7 |
| 't > 10 13,7 x 10 i
Fmm Fmm Fmm e +

| i 3 i -5 3 -—— |
1500 < jmambma <= 600 11,0 < t <= 2,2 x 10 15,9 x 10 / \/ t

| | 3 4 1 -2 |
I 12,2 x 10 < t <= 10 110 / t |
| i 4 i -6 i
| 't > 10 110 :
Fm o Fmm e +

| : 3 SVRR QS
1600 < ;mambma <= 700 '1,0 < t <= 2,2 x 10 11,2 x 10 / \/ t

| | 3 4 -2 |
! 12,2 x 10 < t <= 10 12,0 x 10 / t

| | 4 | -6 |
! 't > 10 12,0 x 10 |
e it e P o m Fom e +

He sBnsieTcst opunmanpHOi Bepcreid, 0ecIiaTHO MpeAoCTaBIseTCs WieHaM ACCOIUAIUY JIECOTI0Ib30BaTeNe i
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1700 < mambma <= 750 11,0 < t <= 10 11,2 x 10 / \/ t |
| | 4 | 6 |
! 't > 10 15,5 x 10 l
e e e +

| | 4 | -4 3 -—=
750 < ;mambma <= 1000 1,0 < t <= 10 13,0 x 10 / \/ t !
| | 4 | -5 |
| 't > 10 11,4 x 10 i
e e e +

| | 4 | -4 3 -—=
11000 < ;mambma <= 1400 /1,0 < t <= 10 17,4 x 10 / \/ t

| | 4 | -5 |
| 't > 10 13,5 x 10 i
Lm—— e e

Tabnuua 3.5

3ABUCUMOCTD BEJIMYUHBI IOITPABOYHOTI'O
KO2®PUIIUEHTA B OT BUIANUMOI'O YIVIOBOI'O PABMEPA
HPOTA’KEHHOI'O HCTOYHUKA U3JIYUYEHUSA AJIb®A JTJIAA PASJIMYHbBIX

UHTEPBAJIOB JJIMTEJbHOCTEN OBJIYUEHUA

——————————————————————— e et
| InmurenbHOCTE OONydeHUsa | [lonpaBOdUYHEM ko2dbuumeHT B | IIpemesbHEM yTOJ |
| t, c i i anbda , Panm. |

| | | Hpeﬂ |
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! -9 | 3 2 : -2 |
't <= 10 110 x ansda + 1 110 |
| -9 =7 | 3 2 I -3
110 < t <= 10 12,8 x 10 x ansda + 1 16,0 x 10
| =7 -5 | 3 2 I -3
110 < t <= 10 18,2 x 10 x ansdpa + 1 13,5 x 10
! -5 -4 : 4 2 | -3
110 < t <= 10 12,5 x 10 x ansda + 1 12,0 x 10
! -4 -2 ! 3 2 I -3 !
110 < t <= 10 18,2 x 10 x anvpa + 1 13,5 x 10 |
! -2 ! 3 2 I -3 !
110 <t <=1 12,8 x 10 x anspa + 1 16,0 x 10 !
| b3 2 P2 |
rt > 1 110 x anppa + 1 110 |
L———— fm o fom -
Ecim anvda <= anbda , BeJIMUMHA B [OpMHMMaeTCsa PaBHOMU
npen
eIMHULIE .
Tabnwuia 3.6
COOTHOIWEHVA HOJIA OIPEIEJIEHMA H , B m W ;, P
ooy nny nny nny

[PV OIOHOKPATHOM BO3IEMCTBUM HA KOXY KOJIJIMMUPOBAHHOI'O

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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Wit PACCEAHHOI'O JIASEPHOI'O M3JIYUEHVA B CIEKTPAJIBHOM
OVATIASOHE IT (380 < mambzma <= 1400 HwM).
-3

OT'PAHUMUVBAKIAA AIEPTYPA - 1,1 x 10 M

_____________________ T_________________T_____________________________
| CriexTpaJibHEM | INMMTesIbHOCTE | -2 -
2|
| MHTepBaJ Jaumbna, HM | oOJjydeHmda t, C ' H , Ix x M ; E ;, BT X M
|
| | | ooy nnoy
|
Fm e Fom e e ettt
-+
: ! -10 -1 | 3 5 —-——=
1380 < gamBma <= 500 |10 < t <= 10 'H =2,5x 10 x \/ t
|
| | ooy
| I |
| I |
i boo-1 ! 3 R
|
! 110 <t <=1 'H =50 x 10 x \/ t
|
| | | ooy
| I |
| I |
|
| I 2 : 3 ——
|
! 'l < t <= 10 ' E =50=x 10 / \/ t
|
i | ooy

He sBnsieTcst opunmanbHO Bepcueid, 0eCIuiaTHO MpeoCTaBIIseTCs WieHaM ACCOLMAIMH JIECOOIb30BaTeNeiH
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| > 10 | B = 5,0 x 10
i i | oy
o e o
-+
l |10 : 35
1500 < ;mambma <= 900 |10 < t <=3 | H = 7,0 x 10 x \/ t
i I | oy
; | 2 ! 3 R
| 13 < t <= 10 B =50 x 10 / \/ t
i I | oy
! 't > 10 B = 5,0 x 10
i I | oy
fmm fom - Rt
-+
| | -10 | 4 5 —-——-
1900 < ;mambpma <= 1400 |10 <t <=1 | H =2,0 x 10 x \/ t
: | any

He sBnsieTcst opunmanbHOi Bepcueid, 0ecIiaTHO MpeA0CTaBIseTCs WieHaM ACCOIMAIUY JIECOTI0Ib30BaTeNe i
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5/ 4

/ \/ t

Taomuua 3.7

I 2 l 4
11 < t <= 10 B = 2,0 x 10
: | ooy
| |
i i
I 2 l 2
't > 10 I E = 5,0 x 10
: | any
____________________ o
6 -6
W = 10 x H ; P = 10 x E
any nny nny nny
COOTHOUWEHVSA I OIPEIEJIEHUA H , E n W , P
noy nny nny nny

[PV ONHOKPATHOM BO3JEWCTBUY HA TJIABA U KOXY
KOJUIMMMPOBAHHOT'O WMJIM PACCEAHHOI'O JIASEPHOI'O U3JIYUEHVA

5

B CHEKTPAJIBHOM IMAIIABOHE III (1400 < mambnma <= 10 HM).

-3

OTPAHMUVBAKIASA AIEPTYPA - 1,1 x 10 M

He sBrsercst opunmanpHON Bepcreid, OECIUTaTHO MPEA0CTaBIIACTCS YieHaM ACCOIMAIH JIECOTIOIb30BaTeNeh
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I CrexTpaJlibHEM | IamMTelbrHOCTh | -2 -
2|
| MHTeprBaJj JjgamMbnma, HM | objayduenumsa t, c¢ | H , Ix x M ; E ;, BT X M
|
| i ooy nnoy
|
Fom Fom - e et
-+
i | 10 ! 4 5 ———
|
11400 < jambpma <= 1800 |10 <t <=1 'H =2,0 x 10 x \/ t
|
| i | ooy
| i |
| | 2 : 4 5 ——-
|
! 11l < t <= 10 B =2,0 x 10 / \/ t
| i | ooy
| | |
i | |
| i 2 l 2
| rt > 10 ' E = 5,0 x 10
| i | ooy
|
fom e fom - o
-+
i | -10 | 3 5 ——-
|
11800 < mambpma <= 2500 |10 < t <=3 I'H = 7,0 x 10 x \/ t
|
i | ooy

He sBnsieTcst opunmanbHOi Bepcueid, 0ecIiaTHO MpeA0CTaBIseTCs WieHaM ACCOIMAIUY JIECOTI0Ib30BaTeNe i
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i 13 < t < =10 | E =50=x10 / \/ t

i : | ooy

; l 2 I 2

| 't > 10 B = 5,0 x 10

i : | ooy

T b e

-+

| 5 ' 10 -1 3 5 ——-

12500 < mambma <= 10 110 < t <= 10 'H =2,5x 10 x \/ t

i l | ooy

; bo-1 I 3 -—-

: 110 <t <=1 ' H =50 x 10 x \/ t

i l | ooy

| 11 < t <= 10 ' E =50 x 10 / \/ t
: | any

He sBnsieTcst opunmanbHO# Bepcueid, 0ecriaTHO MPeoCTaBIIseTCs WieHaM ACCOLUAIMH JIECOMOIb30BaTeNIeH
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't > 10 P E = 5,0 x 10

| | H.Hy

10 x E

=
I

10 x H ;

av)
I

noy nny ooy nny

4. KIACCUDOUKALIUA JIABEPOB I10 CTEIIEHU OITACHOCTH

I'EHEPUPYEMOTI'O U3JIYYEHUSA

4.1. OnpeneneHI/Ie KJ1aCcCa J1a3€pa OCHOBAHO Ha Y4Y€TEC €ro BBIXO,I[HOﬁ OHEPIrun (MOH_[HOCTI/I) u
npeaAcIbHO JOITYCTUMBIX ypOBHeI\/JI IIpru OAHOKPATHOM BOSI[CfICTBI/II/I TCHCPUPYEMOI'O U3JTYyYCHH.

4.2. Ilo cTeneH” ONaCHOCTH I'€HEPUPYEMOTO U3TYUCHHUS JIa3ephl OIPa3eIIAIOTCs Ha YEThIpE Kilacca.

4.3. K nazepam I ki1acca OTHOCST MOJTHOCTBIO O€30MaCHbIE Ja3epbl, TO €CTh TAKHE JIa3€Phbl, BBIXOIHOE
KOJIJTMMUPOBAHHOE U3JTYy4E€HUE KOTOPBIX HE MPEACTABISIET ONMACHOCTH MPH O0IYUYEHUH I71a3 U KOXKH.

4.4. JIazepsl II kitacca - 3T0 na3epsl, BBIXOJIHOE U3JIyY€HNE KOTOPBIX MPEACTABIISAET ONACHOCTD NIPU
00JIy4eHHH KOXKH WJIU TJ1a3 YeJIOBeKa KOJTTMMUPOBAHHBIM MTy4YKOM; TU(P(PY3HO OTPAKEHHOE U3ITyUEHUE
0e30macHoO Kak JJIsl KOXKH, TaK U JJis TJa3.

4.5. K nazepam III knacca OTHOCATCS TaKUE JIa3ephbl, BBIXOAHOE U3IYYEHHE KOTOPBIX IPEACTABIISIET
OIACHOCTb MPH OOJIYYEHUH TJ1a3 HE TOJIBKO KOJUTUMHPOBAHHBIM, HO U AU(PPY3HO OTPasKeHHBIM U3ITy4EHUEM
Ha paccTtostHuU 10 cM 0T oTpaskarolieil TOBEpXHOCTH U (MITH) IIPU O0IyuYE€HUH KOXKH KOJUTMMHUPOBAHHBIM
usnydeHueM. JIuddy3Ho oTpakeHHOE N3ITydeHNEe He MPECTABISAET OMACHOCTH JUIsl KOXKH. JTOT Kiacce
pacnpoCTpaHsAETCs TOIBKO Ha Ja3epbl, TEHEPUPYIOIINE U3TYyYEHHUE B CIIEKTpaIbHOM AuanasoHe II.

4.6. Yetrseprtslii (IV) kitacc BkItoyaeT Takue ja3zepsl, TUPPY3HO OTPAKEHHOE U3TydeHHE KOTOPhIX
MIpeJICTaBIsIeT ONACHOCTh JJIS TJ1a3 U KOXKU Ha paccTostHUM 10 ¢M 0T oTpakaroliel HOBEpXHOCTH.

4.7. Jlazeps! K1acCHPUIIUPYET MPEATPUITHE-U3TOTOBUTEIH IO BHIXOAHBIM XapaKTEPUCTUKAM
W3ITy4eHUs] paCYETHBIM METOJIOM B COOTBETCTBUU C Tadnuuei 4.1.

4.8. HpI/I OIPCACIICHUH KJIaCCa OIMMACHOCTH Jia3€pa, U3JIYyHaroUICro Ha AByX U Ooiee JJIMHax BOJIH,

He sBnsercst opunmanpHOM Bepcreid, OECIIaTHO MPEA0CTaBIIACTCS YieHaM ACCOIMAIIIH JIECOTO0Ib30BaTe e
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OCHOBBIBAIOTCS HA 3HAUEHUSX MPEAEIBHO JOMYCTUMBIX YPOBHEH, PACCUMTAHHBIX COTIIacHO paszaeny 3.10.
4.9. Kiacc onacHOCTH JIa3€pHOr0 U3/IEIUs ONPEAEIAETCS KIacCOM MCIIONIb3yEMOI0 B HEM JIazepa.

4.10. IIpumeps! onpeneneHyst K1accoB JiazepoB npuBeaeHs! B [Ipunoxennn 2.

Tabnuma 4.1

COOTHOHMEHUA 1A ONPEIAEJEHUA KJIACCOB JIASEPOB

ITO CTEIIEHHU OITACHOCTU 'EHEPUPYEMOI'O U3JIYYEHUSI
_____________________ T_____T_________________________________________
| CIeKTpaJibHBEIY MHTEp-—
| Kimacc | Pexum
TeHepaluumu
UBIIydeHUA |
| B&Jl, HM | OMaC— +—————————————————-————————————————————————
_T ___________________________________________ T _______________________
_____________________ _|_
| | HOCTU | OIOMHOUYHEIE MMIIYJIb CEI
| cepmumM MMIIYJIbCOB | HeIllpEepLEIBHOE
U3JIydeHue |
fom e t————= o
__|_ ___________________________________________ _|_ _______________________
_____________________ .I_
| 1 P2 3
| 4 |
S) i
o — +————= i it ittt
_+ ___________________________________________ + _______________________
_____________________ +
1180 < jmambpma <= 380 VI ‘W (Tay ) <= H (ray ) x S
e
P> |
| ! o1 " oy " n
‘W (Tay ) <= H (ray ) X S 'P(t) <= S x E
(t) i
i Vi ooy V7 n ! n
nnoy |

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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| | 1 SUM W (ray ) <= H (3 x 10 ) x S

M c CUI'MA 4 M

CUTMA 4 |

: : ri=1 1 " oy n

'SUM W (ray ) <= S x H (3 x 10 ) 'SUM P (£t ) x t <= S x
H (3 x 10 ) i

| I |

| I |

Pi=1 i " n nnoy ri=1 1 1 i n
nny |

| to———- o
__I_ ___________________________________________ + _______________________
_____________________ _|_

| | | -2

e -2

<> :

l VIT 'W (ray ) <= om x 10 H (Tay )

‘W (ray ) <= mom x 10 H (Tay ) l -

2 I

| | Do u nny u

i n nny u 'P(t) <= o x 10 x E
(t) |

| I |

; - :

nny I

| | I M -2 CUI'MA 4
M C -2 CUT'MA 4

| |

I l 'SUM W (ray ) <= mmu x 10 H (3 x 10 )
'SUM W (ray ) <= nu x 10 x H (3 x 10 ) i
M -2 CUTMA 4 !

| | Pi=1 1 " nnoy

ri=1 i u nny ' SUM P (t ) x t <= nom x
10 H (3 x 10 ) !

| I |

| I |

| ri=1 1 i

i noy i

| - o
__l_ ___________________________________________ + _______________________
_____________________ _|_

: : : -2

e -2

<> :
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IV 'W (ray ) > o x 10 H (Tay )
W (ray ) > mm x 10 H (Tay ) | -

| | P " oy "

boi u ooy n 'P(t) > mm x 10 x E
(t) |

| I |

; - :

nny I

| | I M -2 CUTMA 4
M c -2 CHUI'MA 4

| |

I I ISUM W (Tay ) > o x 10 H (3 x 10 )
I'SUM W (ray ) > om x 10 H (3 x 10 ) M

-2 CUT'MA 4 l

| ! li=1 1 u noy

bi=1 1 " noy i'SUM P (t ) x t > moum x
10 H (3 x 10 ) |

| I |

| I |

: ri=1 1 i

i noy i

Fmm t———- o
_+ ___________________________________________ + _______________________
_____________________ _|_

| 5 1 T W(Tay ) <= x H (Tay )

e c

P <F> I

11400 < jsambma <= 10 ! ! " n ooy "

'W (t) <= S x H (t) 'P(t) <= S x E
(t) i

| i I

| n noy | n
noy i

! to———- o
__I_ ___________________________________________ + _______________________
_____________________ +

! 'IT ! -2

! -2 C

<> :

| | IW(ray ) <= mm x 10 x H (Tay )

'W (t) <= mm x 10 H (t) i -
2 I

| | l " noy 1zt

! nny 'P(t) <= mm x 10 x E
(t) |
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ecan d > 7 MM

! R e
__I_ ___________________________________________ + _______________________
_____________________ _|_

| P IV | -2

! -2 C

P <E> |

| ! 'W(ray ) > mmu x 10 H (ray )

'Wo(t) > m x 10 H (t) ! -
2 |

| | I u nny u

I ooy 'P(t) > mm x 10 x B

(t) I

| I |

| |
noy l
——_—_———————_ - ——_—_—_——_—_——
__|_ ___________________________________________ _|_ _______________________
_____________________ _|_

1380 < jmambpma <= 750 I ! -

: - C :<**> _

| | | W (ray ), eciim d <= 7 MM

| PW (t), ecim d <= 7 MM ! i P (t), ecnm
d = 7 MM !

| i | i ooy 17t n

| | ooy n i R 614%
n i

| i | I

| | |

| |

| | | i 2

NG b2 | |
2 |

| | i W(ray ) <= { d

Wo(t) <= { d T P(t) <= {
d |

! | : 17 i N

| i n c i |
n |

| i | o= W (ray ), ecim d > 7
MM | - W (t), ecim d > 7 MM ! i —— P (t),

|
|
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i 49 nnoy n ! ' 49
nny n i
| | I L
| L |
L |
T e e e T
__|_ ___________________________________________ + _______________________
_____________________ +
| P IT | 2
e 2 c
:<**>
| | I W(ray ) <= 8 x 10 W (Tay )
'W (t) <= 8 x 10 x W (t) |
2 |
l | | 12 nmy "
! ooy ' P(t) <= 8 x 10 x P
(t)
| I |
| I |
| :
noy l
e e e
_+ ___________________________________________ + _______________________
_____________________ _|_
| JITIT | <xrH> 4
KK L<HR>,
<~k**> :
| | 'W(Tay ) <= mm x 10 W (Tay )
e 4 i
4 I
| | : 17 nny "
'W (t) <=mm x 10 x W (t) 'P(t) <=mm x 10 x P
(t) i
| | I
| noy i
nnoy l
e T S T T
__I_ ___________________________________________ + _______________________
_____________________ _|_
| LIV <xER> 4
LKk x> L<x>,
<~k**> :
| | IW(ray ) > o x 10 W (Tay )
e 4 i
4 |
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| | | 12 nmy "
|
|

W (t) >om x 10 x W (t) 'P(t) > x 10 x P
(t) i

| | I

| nnoy i
noy I
fom e t————- i ettt
__|_ ___________________________________________ + _______________________
_____________________ +

| - cC P <> -
| | | W (ray ), ecaim d <= 7 MM
| W (t), ecim d <= 7 MM ! I P (t), ecnm
d <=7 MM |

| | | lonmy u n

| L IOy n ! ooy

n |

| I | |

| I | |

| |

| | | P2

e b2 i |
2 |

| | i W(ray ) <= { d

W (k) <= { d T P(t) <= {
d i

| i | " i n

| i n c i |
n |

| | | Po-= W (ray ), ecim d > 7
MM | - W (t), ecom d > 7 MM ! I —— P (t),
ecim d > 7 MM :

| | | 49 noy u n

| 49 nnoy n | I 49
noy n |

| i I L

| L |

L I

! - e it ettt e b
—_ _|_ ___________________________________________ + _______________________
_____________________ _I_

| P IT I 2

e -2 c

P <H> I
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| | I " noy 12

| nnoy 'P(t) <= 8 x 10 x P
(t) i

| | I

| i

nmoy |

! - o
__|_ ___________________________________________ + _______________________
_____________________ _|_

| | IIT | <x%*>

:<~k~k~k> :<*>,
<***> :

| | | -2

e -2 c ! _
2 I

| | IW(ray ) <= o x 10 x H (Tay )

W (t) <= mm x 10 x H (t) 'P(t) <= mm x 10 x P
(t) |

: | I " nny u

| noy i

noy |

! t-———= e
__|_ ___________________________________________ _|_ _______________________
_____________________ +

! VIV R GRED=

Dxok ok > L<H>,
<***> :

: | | -2

e -2 c ! _
2 I

l l 'W(ray ) > ou x 10 H (Tay )

'W (t) > mm x 10 x H (t) 'P(t) > mm x 10 x E
(t) |

| | | 178 noy u

| noy i

nnoy |

L-———m— - t-———- o
__|_ ___________________________________________ + _______________________
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<*> [INIUTEeJIBHOCTD BOBIENCTBUA HEIIPEPEIBHOTO UBIIyYeHMUs B

omanasoHax 180 < jgambma <= 380 M, 750 < jgambma <= 1400 um m 1400
5

< Jgambma <= 10 HM HOpMHMMaeTcsa pabBHEIM 10 c (HamboJjiee BepOSATHOE
BpeMda [NPpeOblBaHMSA YeJIOBeKa B COCTOSHUM IIOJIHOM HEeIBWXMMOCTM) .

<**> INMIUTEeJIBHOCTD BO3IENCTBUSI HEIIPEPEIBHOT'O MBIIyYeHNU S B
onanazoHe 380 < ;mambma <= 750 HM npmHmMMaetTcsa pasHoum 0,25 ¢ (BpeMmsa
MMUTATEJILHOTO pediekca) .

<x*x*> [IpenelibHO IOONyCTHUMBE ypOBHM H n E OJId KOXU.

nny nny

5. KOHTPOJIb YPOBHEM OITACHBIX M BPEJIHBIX ®AKTOPOB

IIPU PABOTE C JIASEPAMU

5.1. B tabnuue 5.1 npeacrabiieHa OpUEHTUPOBOYHAS CBS3b HAJIUUUS OMACHBIX U BPEAHBIX (PAKTOPOB,
COIYTCTBYIOIIMX paboTe JIa3epHBIX U3/ENUH, ¢ kiaccoM na3epa B coorBerctBuu ¢ 'OCT 12.1.040.

Tabnuna 5.1
CBS3b HAJIMYUSA OITACHBIX U BPEJIHBIX
MPOU3BOJACTBEHHBIX ®AKTOPOB C KJIACCOM JIA3BEPA
—————————————————————————————————————— T e e e e e
| | Knacc sasepa !
: ! (J1TaBepHOM YCTAaHOBKU) i
! R Tem—mm i i +
| T oy IT  IIT | IV |
o - - t-————= t-————= +
| lazepHOEe MBJIyUyeHUE : | | | |
| npAMOe, 3epKaJibHO OTpakeHHoe | - 0+ + +
| 1bdy3HO OTpaxeHHOEe | - = + +
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| [IOBHIIEHHOE HalpPSXeHMe DBJIEeKTPONMUTaHMS o= () + | + | + |

| [IoBBIIEHHAS BalbJIEHHOCTL, =ara30BaH-— | | | |

' HOCTB | - 0 - () o
| [lOoBBIIEHHEI ypOBeHb YO | - ! - b= (+) + :
| lloBHIIEHHAS SPKOCTH CBeTa | - - R 0 + |
| [JOBBHIIEHHEIY YPOBEHbL WiyMa M BUOpaumun | - | - b= (+) + !

| [JOBBHIIEHHEIY YyPOBEHb MOHUBUPYIOUMX U3Iy-— | | | |
! yeHU | - o= - | +

| IOBHIIIEHHBIY YPOBEHbL BJIEKTPOMAaTHUTHEIX | | | |

| mosten BU u CBU-OManasoHOB ! - | - | - I (b B
| [loBHIIEHHEV ypPOBeHb VMK-uszaydeHUsd | - ! - b= (+) + :
| [IoBHIIEHHAS TeMIepaTypa [IOBEPXHOCTEN | - - R O b B + |
| | | | | |
| XyMMUeCcKMe OIacCHBE ¥ BpPenHbe (GaKTOPH : - | - o= () + |
I---—-—-———------—-—-—-— . ——— = +—————- +—-———- - +-—————

5.2. CyuHoCTh 103UMETPUUECKOT0 KOHTPOJIS JIA3€PHOT0 U3TyYEHUS 3aKIII0YAETCs B OLIEHKE TeX
XapaKTEPUCTHK JIA3EpPHOT0 U3JIy4YEHHUs, KOTOPBIE ONPEAEIISAIOT €0 CIOCOOHOCTh BBI3bIBATH OMOJIOTUYECKHE
3¢ EKTHI, U COMOCTABICHUN UX C HOPMUPYEMBIMH BETHUUHAMH.

5.3. Caenyert paznuuaTh 2 GOpPMBI JO3UMETPUUECKOTO KOHTPOJIS:
- IpeayNpeIUTEIbHBIN (ONepaTUBHBIN) 103UMETPUUECKUN KOHTPOJIb;
- UHAWBUYAJIbHBIM JO3UMETPUUYECKUNA KOHTPOJIb.

[IpenynpenurenbHplii JO3UMETPUYECKUN KOHTPOIIb 3aKJIFOYAETCS B ONPEACICHUY MAKCUMAJIbHBIX
YpOBHEH SHEPreTUYECKUX ITapaMeTPOB JIA3EPHOT0 U3JIyUYEHHUs B TOUKAX Ha rpaHulie pabouell 30HbI.

NHnuBuayansHBIN 103UMETPUYECKHN KOHTPOJIb 3aKJIFOYAETCS B U3MEPEHUN YPOBHEN YHEPTE€THUECKUX
apaMeTpoB U3ITyYeHHMs, BO3/IEHCTBYIOLIETO Ha I1a3a (KOKYy) KOHKPETHOIO pabOTaloOIIEero B TeYeHHe
pabouero JHsl.

5.4. [IpenynpeaAnuTENbHBIA JOZUMETPUUECKHIT KOHTPOJIb TPOBOJAUTCS B COOTBETCTBUH C PETIIAMEHTOM,
YTBEPKIACHHBIM aIMUHUACTPALIMEN IPEANPUATHS, HO HE PEKE OJHOTO pas3a B roJ B NOPSAKE TEKYILETO
CaHUTApPHOIO HA/I30pa, @ TAKKE B CIEAYIOIINX CIydasx:

- IIpY IIPUEMKE B IKCIUTYaTallMI0 HOBBIX JIazepHbIX uzaenuii 11 - IV knaccos;

- IPY BHECEHUU U3MEHEHHUI B KOHCTPYKIMIO AEHCTBYIONINX JIA3€PHBIX U3/IETUN;
- IPY U3MEHEHUU KOHCTPYKIIMHU CPEJICTB KOJIJIEKTUBHOM 3aIUTHI;

- IPU MPOBEICHUN YKCIIEPUMEHTATBHBIX M HATaI0YHBIX paboT;

- [IpU aTTeCTAllUU pa60q14x MCECT,
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- IPU OPTaHU3AIMH HOBBIX PaOOYMX MECT.

5.5. llpeaynpeauTenbHbIN JO3UMETPUUYECKHI KOHTPOJIb MPOBOAST IPU paboTe Jazepa B pexkuMe
MaKCUMaJIbHOM OTJaudl MOILHOCTH (SHEPIUHM), OIPEAEICHHOM B IaCIOpTe HA U3JeJINe U KOHKPETHBIMU
YCIIOBUSIMU DKCILTyaTaluu.

5.6. UHuBUAYyalbHBIA JO3UMETPUIECKAN KOHTPOJIb TPOBOIUTCS MIPU PAOOTE HAa OTKPBITHIX JIA3E€PHBIX
yCTaHOBKaX (3KCIIEPUMEHTAJIbHBIE CTEH/IbI), @ TAK)KE B TE€X CIydasiX, KOI/la HE HCKIIKOYEHO CIydaiiHoe
BO3JICMCTBUE JIA3EPHOr0 U3JIy4EHUS Ha I71a3a U KOKY.

5.7. Jlo3UMEeTpHI JIa3epHOTO U3IYyYEHUs JOJDKHBI COOTBEeTCTBOBATh TpeboBanusiM ['OCT 24469.

[Ipu u3mepeHusx SHEPreTUUECKUX MapaMeTPOB JIA3EPHOT0 U3IYUCHHS TIpeies I0MyCKaeMon
MIOIPEUIHOCTH HE JTOJKEH MpeBbiarh 30%.

Anmnaparypa, npuMeHseMas Uil U3MEepEeHU SHePreTHYECKUX MapaMeTpoB JIa3epHOr0 U3ITy4eHus,
noJpkHa ObITh aTTecToBaHa opranaMu I'occrannapra CCCP 1 mpoXoauThk rocy1apcTBEHHYIO TPOBEPKY B
YCTaHOBJICHHOM MOPSAKE.

5.8. Jlns mpoBeieHHs JO3UMETPUYECKOT0 KOHTPOJIS PYKOBOJCTBOM MPENIIPUATHS Ha3HAYAeTCs
CTIEMAIBHOE JIMIIO U3 YKMCIIa MHKEHEPHO-TEXHHUECKUX PaOOTHUKOB. OTHOBPEMEHHO JTOJIKHA OBITH
pa3paboTaHa JOKHOCTHAsI MHCTPYKIIMSL, ONIpeleNoas ero npasa u 00g3aHHOCTH. JIuI10, Ha3HaYeHHOe
U1 IPOBEJIEHUS JO3UMETPUUECKOI0 KOHTPOJISL, JODKHO IIPONTH ClieluanbHOE O0yUYeHHE.

5.9. Texauueckue XapakTEPUCTHKH pabounX CPeCTB U3MEPEHUN, TPUMEHSEMBIX TIPH
J03UMETPUYECKOM KOHTpOJIE, MpuBeieHb! B [Ipunoxenun.

5.10. MeTozp! IpoBeieHHS PA3THYHBIX (POPM JO3UMETPUIECKOTO KOHTPOJIS JIA3EPHOTO H3ITydEeHUS
onpeaenensl [OCT 12.1.031.

5.11. KoHTpoJib ypOBHEH IpYrUX OMACHBIX U BPEIHBIX IPOU3BOJCTBEHHBIX (DAKTOPOB, COMYTCTBYIOIINX
paloTe J1a3epHbIX U3ENUH, TPOU3BOAUTCS B COOTBETCTBUU C JIEHCTBYIOIIMMU HOPMAaTHUBHO-
MeTOJIMYeCKUMU ToKkyMeHTamHu (cM. [Ipunoxenue 1).

6. TPEBOBAHUS K U3TOTOBJIEHUIO JIABEPHBIX U3JIEJIUI

6.1. Texaudueckue YCJI0BHS Ha JIa3€PHBIC U3ACIINA COTrJIaCOBBIBAIOTCS B 00513aTeIbHOM MopsAaKe €
OopraHaMi rocyiapCTBEHHOI'0 CAHUTAPHOI'O HAaZA30pa.

6.2. OnbITHBIE 00pa31Ibl JIA3EPHBIX U3ENIUH TOKHBI UMETh 3aKII0UEHHE SKCIIEPTHONH KOMUCCHH
Munszapasa CCCP o cootBeTcTBUM JaHHBIM [IpaBuiiamM ¢ mociaenyronmm paspeiieHneM Ha CepUuitHbIN
BBIITYCK.

6.3. KOHCprKI_II/IH JIA3CPHBIX I/IB,[[GJII/Iﬁ JOJDKHa obecneunBaTh 3alIUTYy IIEpCOHAJIa OT JIAa3€PHOI'0
HU3JTY4YCHUSA U APYTHUX OMMACHBIX U BPCIAHBIX NPOU3BOJCTBCHHBIX Q)aKTOpOB.

6.4. B macniopre (dhopmysisipe) Ha Jla3epHOE U3IeTUe JOHKHO OBITh YKa3aHO:
- JJIMHA BOJIHBI U3JTYYCHHA,

- BBIXOJIHAsI MOUTHOCTH (3HEPTHUs);
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- JUINTETBbHOCTh UMITYJIbCA;

- 4acTOTa CJI€ZJ0BAHUS UMITYJIbCOB;

- JUINTEIBHOCTb CEPUU UMITYJILCOB;

- HAYaJIbHBIH JJHaMeTp MydKa U3Iy4eHHs [0 YPOBHIO exp(-2);

- PacXoIMMOCTb Iy4Ka 10 YPOBHIO eXp(-2);

- KJIaCC OIaCHOCTH J1a3epa;

- COIIYTCTBYIOIIIME OMACHBIE U BPEIHBIC (PaKTOPHI.

6.5. 3a ompeesieHUe KJIacca OMaCHOCTH JIa3€POB OTBETCTBEHHOCTh HECET MPEANPUATHE-U3TOTOBUTED.

KOHTpOJIL 34 NPAaBUJIIBHOCTBIO YCTAHOBJICHUS KJIaCCa JIa3Cpa BO3JIaracrcda Ha OpraHbl
rocyaapCTBEHHOI'O CAaHUTAapHOI'O HaaA30pa.

6.6. Jlazep, HE3aBHCUMO OT KJiacca, JOHKEH UMETh 3alllUTHHIN KOpIyc (KOXYX).

6.7. 3aUTHBIN KOPIYC (KOXKYX) WM €ro 4aCcTH, CHUMAaeMble PU TEXHUYECKOM 00CTYKUBAaHUU U
OTKPBIBAIOIIUE JOCTYI K JTa3€PHOMY U3JIYYCHHUIO U BHICOKOMY HANPSKEHUIO B IETISAX AJICKTPOMUTAHUS,
JOJKHBI UMETh 3aIIUTHYIO OJOKHPOBKY.

6.8. CpabarbiBanue OJOKUPOBKH Ha PabOTAOIIEM JTa3€pPHOM U3ENIUU WK HE TIOTHOCTHIO
pa3pspKEHHOM OaTapee KOHJIEHCAaTOpa IOJKHO COMPOBOXKAATHCS YETKUM BU3YaJIbHBIM WM 3BYKOBBIM
CUTHAJIOM TPEBOTH.

6.9. IlyneT ynpasnenus nazepubix uzaenuii 111 u IV kiiaccoB noimkeH ocHamaTbCsi CbeMHBIM KITFOYOM.

6.10. JIazepsr III u IV xitaccoB, renepupyomuye u3Iy4eHUe B BUIMMOM JHaIa30He, U aazepsl [V
KJlacca ¢ reHepanueil B yabTpaduoneToBoM U HHPPAKPACHOM JIhana3oHax JOHKHBI CHA0KAaThCsl CBETOBBIMU
CUTHAJIBHBIMHU YCTpOMCTBaMH, pabOTaOLIMMH C MOMEHTA Hayasla TeHepaluy U 10 ee okoHuaHus. CBeToBOM
MpeNyNpeaUTENbHbIN CUTHA JOKEH OBITh XOPOIIO BUJEH YePEe3 3alIUTHBIE OUKH.

6.11. IlynbT (MaHenpb) ynpaBiaeHUs JTa3epHbIMU U3EIUSIMH, HE3aBUCUMO OT Kjlacca, JOJKEH
pa3Meniarbes Tak, YT00bl IPU PEryIUPOBKE U paboTe HE MPOUCXOIUIIO OOITYUYEHHUS [TepCOHaa JIa3epHbIM
uznyuenueM. Konerpykuus nazepusix u3aenuit 11, IV kinaccoB gomkna obecrnednBaTh BO3SMOXKHOCTD
JVCTAHIIMOHHOTO YIIPABJICHUS.

6.12. Jlazepsr 111, IV ki1accoB m0JKHBI COZIEpKaTh TO3UMETPHUUECKYIO amnmnaparypy.

6.13. Jlazepusbie uznenus 111, [V knaccoB A0MKHBI UMETh PEPHIBATEINb MTyUKa UM aTTEHI0ATOP IS
OTPaHUYEHUS PACIIPOCTPAHEHUS U3ITyUEHUS.

6.14. B nazepubix m3aenusx I, IV kimaccoB He0OX01uMO peaycMaTpruBaTh BO3MOKHOCTh CHUIKEHUS
BBIXOJHON MOIIHOCTHU (HEPTUN) U3ITYUEHUSI IPU UX TEXHUYECKOM 00CITY>KHBAHUU.

6.15. Jlazepubie uznenus 11, IV kimaccos, reHepupyronye n3ydeHrue B HEBUIUMOM YaCTH CIIEKTPA,
JOJKHBI UMETh BCTpOEHHbIE Ja3epsl I, II kitacca ¢ BUAMMBIM M3Iy4eHUEM Ul BU3yaIu3allid OCHOBHOTO
JIa3€pHOTO MyYKa.

6.16. Bce ontuyeckue cucteMbl HaOMOAEHUS (OKYJISIPbl, CMOTPOBBIE OKHA, SKPaHbl) TOJIKHBI
obecreynBaTh CHIXKEHHE YHEPTUU (MOIIHOCTH) MPOXOASIIET0 Yepe3 HUX HU3IIyUYEHUs J10 MPeIeIbHO
JOMYCTUMBIX YPOBHEH.
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6.17. JlazepHble N3N MEAUIIMHCKOTO HA3HAYEHUS JTOJKHBI OBITh 000PYAOBaHbI CPEACTBAMU JIJIS
W3MEPEHUs YPOBHS JIA3€PHOT0 M3JIy4eHHs], BO3ACHCTBYIOLIETO Ha MAllMEHTa U 00CITyKUBAIOIINI TIEPCOHAIL.

6.18. JIazepHble n3AenMs, B KOTOPBIX UCIOJIB3YETCA BOJIOKOHHO-ONTHYECKAS NIepeaadya U3J1ydeHus,
JOJI?KHBI GBITB O6CCHC‘ICHBI CricnuaJIbHbIM UHCTPYMCHTOM IJId OTCOCAMHCHUSA CUCTEM IICPCaAAvIn U
MEXaHUYECKUMHU OCIIa0UTEISIMU JIa3epHOT0 IMy4Ka Ha COeIUHUTEIISIX.

6.19. B nazepHbIX u3enusX, NpeJHa3HAYeHHbIX Ul UCIIOJIb30BAHUS B Te€aTPaIbHO-3PEIUIIHbBIX
MEPOIPHUATHIX, Y4COHBIX 3aBEICHUSAX, HA OTKPBITBHIX MPOCTPAHCTBAX (TOMorpaduieckasi CheMKa, JIUIapHhl,
HaBHTalIMOHHOE 000pYAOBaHUE, CBA3b), 3ampemnaercs npuMenenue jgazepos 11, IV knacca.

6.20. Jlazepsl 1 J1a3epHble U3/1€HA JTF000r0 Kilacca AOJKHBI UMETh MapKUPOBKY B COOTBETCTBHUHU C
TpeOOBaHUAMH, MTpeCcTaBIeHHBIME B [Tpunoxenuu 4.

7. TPEBOBAHMUS K DKCILTYATAIIAN JIASEPHBIX W3IEJAIA

7.1. Ilpu skcrutyatanuu na3epHsix uznenui I - IV knacca Ha3zHayaeTcss MHKEHEPHO-TEXHUYECKUM
pabOTHUK, TPOIICIIIHIA CTICITHAIbHOE 00YUICHHE, OTBEUAIOIINH 3a o0ecTieueHrne 0€30MacHBIX YCIOBHIA
paboTHI.

7.2. [Ipn u3MeHEHUH MOTPEOUTENIMU TEXHUYECKUX MapaMeTPOB JIA3epHOTO U3/AEIUS, BIUAIOIINX Ha
XapaKkTep €ro pa6OTI)I WJIN BBIIIOJIHACMBIC UM (1)YHKIII/II/I, JIMIO0 WK OpraHusanus, OCymCcCTBIAIOIMUC OTU
M3MEHEHHUS, HECYT OTBETCTBEHHOCTD 3a MPOBE/IEHNE MOBTOPHOH KiIaccu(UKaIMi U U3MEHEHHE 3HAKOB U
HAJIMUCEN Ha JJA3€PHOM U3JICTIUH.

7.3. Jlazepnsie uznenus III - IV knacca 10 Hayasia ux 3KCILTyaTalluy JA0JKHBI ObITh IPUHSTHI
KOMHCCHEl, Ha3HAaUeHHO! aJIMUHUCTpaliel YUpexxIeHHs, C 00s3aTeIbHBIM BKJIIIOUCHHEM B €€ COCTaB
npeAcTaBuTeNei roccannaazopa. Komuccust ycranaBinBaeT BbINOJMHEHUE TpeboBaHuil HacTosmux [Ipasun,
pelaeT BONpoc 0 BBOJIE JIa3epHBIX U3JIENUI B 3KCIITyaTaluto. Pemenne komuccuu ohopMIisieTcst akToM.

7.4. 1ns BBona mazepHoro uzaenus I u IV kimacca B akcrutyatanuio KOMUCCUH JTOJDKHA OBIThH
MpeACTaBJICHA CIEAYyIoas JOKYMEHTALUS:

- [IaCIOPT Ha JIA3€pHOE U3JIEIHE;

- HUHCTPYKIHMS 1O HKCIUTyaTallM1 U TEXHUKE 0€30MacHOCTH;
- YTBEPKACHHBIN IIJIaH Pa3MELICHUSA JIa3€PHBIX U3JEIUN;

- caHMTapHbIi nacnopt (cM. [punoxenue 5).

7.5. be3omacHOCTh Ha paboYMX MECTax MPHU IKCIUTyaTaAllMH JTa3ePHBIX U3AETHI T0DKHA
o0ecrieunBaThCsl KOHCTPYKIMEH u3aenus. B mpenenax pabodeii 30HbI ypOBHU BO3JICUCTBHS JIA3€PHOTO
M3ITy4eHUs U IPYTUX HEeOIaronpusITHBIX IPOU3BOJICTBEHHBIX ()aKTOPOB HE JIOJKHBI MTPEBBIIATH 3HAUCHUH,
YCTaHOBJIEHHBIX HacTosmMuMHU [IpaBuiiamMu u ApyruMu HOpMaTUBHBIMU JoKyMeHTaMmHu (cM. [Ipunoxenue 1).

7.6. 1o okonyanuu padoTs! Ha nazepHbIx u3genusx 11, IV kinacca kiatod ynpasiieHus: J0MKEH ObITh
yJlaJ€H U3 THe3/a.

7.7. 3anpeniaercst OTKII0YaTh OJOKUPOBKY M CUTHAIM3ALINIO BO BpeMsl pabOThI Jla3epa WK 3apsiIKu
KOHJICHCATOPHBIX OaTapeil.

He sBnsercs opuunanbHOR Bepcrel, 0eCIIaTHO IPeAO0CTABIsAETC WieHaM ACCOLUAlMHY JIECOI0NIb30BaTeNeH
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7.8. Ilydok nzmyuenus naszepos Il - IV knacca 1o/keH orpaHuYMBaThCS Ha KOHIE CBOEH IOJIE3HOM
Tpaekropuu 1u(p(y3HbIM OTpaXxKaTeIeM HIN HOITIOTUTENIEM.

7.9. 1ns npegoTBpanieHus noxapa npu dKCIuTyaTaluuy Ja3epHbix n3genuit [V kimacca B kauecTe
orpaHHqHTeneﬁ CIICAYCT NPUMCHATH XOPOUIO OXJIAXKAACMbIC HCIIJIOCKHUEC METAJINIMYCCKUEC MUILICHU WUJIU
OTHEYIIOPHbIE MaTepHallbl IOCTATOYHOM TONIKHEL [Ipu 3TOM cienyeT cobio1aTh OCTOPOKHOCTD, TAK KAk
OINIAaBJICHUC 3TUX MATCPHUAJIOB MOXKCT MPUBOJUTH K 3CPKAJIbHOMY OTPAKCHUTIO U3JTYyHYCHHA.

7.10. Tlpu ucnonszoBanuu nazepubix uzaenuii Il u IV knacca obnacte B3auMoAeMCTBUS Ja3€pHOTO
My4yKa U MUIICHU JOJHKHA OTPaKIaThCsl MaTepuaiaMu, HEMPO3pauHbIMU JIJIsI TA3€PHOTO U3ITY4EHUS.

7.11. Ilpu TpancniopTupoBaHuu usnydeHus ot jaszepos III, IV knacca 1omKHBI KCTIOIB30BaTHCA
CHeIHANIbHBIC CUCTEMBI, UCKITIOYAOIINE TIONaaHie B pabovre MOMEIICHHUS IPSIMOTO U 3epKaIbHO
OTPaKEHHOTO U3JTyYCHHUS.

7.12. 3auiuTHBIE SKPAHbI CUCTEM TPAHCIOPTUPOBAHUS HE JIOJDKHBI Pa3pyIIaThes MPHU CIIydyaliHOM
KPaTKOBPEMEHHOM BO3/ICHCTBUU HA HUX TPAHCIIOPTUPYEMOTO JIA3EPHOTO U3ITYUECHUSI.

7.13. CucreMsl TpaHCIIOPTUPOBAHUS MIEPE HAYAJIOM 3KCIUTyaTallluy JOJKHBI ObITh PUHSATHI
KOMHCCHUEH C COOTBETCTBHH C 1. 7.3 Hactoamux [IpaBu.

7.14. OTKpBITHIE TPACKTOPUH H3IIydeHUs Ja3epoB Il kiacca T0MKHBI pacioaraThCs BhIIIE WA HUXKE
YPOBHS TJ1a3 paOOTAIOIIHNX.

7.15. 3epkana, TUH3bI U JEJIUTEIH ITYYKOB JOJIKHBI OBIT )KECTKO 3aKpPEIUICHBI ISl IPEJOTBPAILCHUS
CIIy4alHBIX 3epKaJIbHBIX OTpaKeHUH U3IydeHus nazepHbix u3aenuit Il - IV kmacca B pabouyio 30Hy;
nepeMeIeHIe UX MOKET MPOU3BOJUTHCS BO BpeMs pabOTHI Ja3epa TOIBKO MO/ KOHTPOJIEM OTBETCTBEHHOTO
JMIA ¢ 00s13aTeIbHBIM IPUMEHEHUEM CPEJCTB UHANBHIyaIbHOMN 3aILUTHI.

7.16. 3anperaercs NpoOBOIUTh BU3YaJIbHYIO FOCTUPOBKY J1azepoB I - IV kmnacca 6e3 coOoTBETCTBYOLIUX
CPEZCTB 3allUTHL.

7.17. Ilpu pabote c nazepusiMu uzaenusmu 11 u IV kiacca 3anpemaercst UCronb30BaTh ONTHYECKUE
cucTeMbl HaOIroAeHHs (OMHOKIIM, MUKPOCKOIIBI, TEOJOIUTHI U Ap.), HE OCHAIIICHHBIE CPEJICTBAMH 3aIIUTHI OT
U3JIyYEHUSL.

7.18. bezonacHoe NPUMEHEHHUE JIa3epHbIX U3JEIUNA HAa CTPOUTEILCTBE, IPU IEMOHCTPALUIX B
y4eOHBIX 3aBEICHUSX, B T€ATPATbHO-3PEIUIIHBIX MEPONPUATHIX U Ha OTKPBITHIX MPOCTPAHCTBAX JIOJIKHO
o0ecrneunBaTbCs OpraHU3alMOHHO-TEXHUYECKUMHU MEPOTIPUATUSAMH, BKIIOYAIOIIUMHU MTPEIBAPUTEIIbHYIO
pa3paboTKy cXeMbl pa3MeIleHus J1a3epPOB U TPAEKTOPUH JIA3€PHBIX MYYKOB, IIPU CTPOrOM KOHTPOJIE 32
cobmoaenneM HacToamux [IpaBui. B ykazaHHBIX citydasx 3arpelaercsi HpuMeHeHue JlazepHbix uznenui [11
u IV knacca.

7.19. 30HBI pacpOCTpaHEHUS J1a3epHOr0 U3TYUYEHUS TOJKHBI 0003HAYaThCs 3HAKaMHM Ja3epHON
onacHocTH (cM. [Ipunoxenue 4, puc. [14.2). Eciau nazepHblil y4OK BBIXOJIUT 3@ IPEEIIbl KOHTPOIUPYEMOM
30HBI, B KOHIIE €TI0 MOJIE3HON TPAeKTOPUU JOJKEH OBITh OIpaHUYUTENb.

7.20. be3onacHOCTh npu pa60Te C OTKPBITBIMHU JIA3CPHBIMU U3CITUAMU obecneunBaeTCs nyTeM
MPpUMEHECHUA CPEACTB I/IH}II/IBI/II[yaJ'II)HOI\/'I 3alllUThI.

7.21. Ha paboyem MecTe HEOOXOJMMO UMETh MHCTPYKIIUIO IO TEXHHUKE 0€30MacHOCTH AJIs
paloTaronux Ha Ja3epHOM U3JIeNUH, anTeuKy U MHCTPYKIUIO IO OKa3aHMIO MEPBOI OMOIIH
noctpanasmemy (cm. [Ipunoxxenune 7 nacrosmux [Ipasun).

7.22. IIpon3BOJICTBEHHBIE TOMEIIECHHMS, B KOTOPBIX dKCIUTYaTUPYIOTCS JIA3€PHBIC U3/1EIHUs, JOJIKHBI
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OTBEYATh TPEOOBAHMSIM JICHCTBYIOIIUX CTPOUTEIBHBIX HOPM U IPaBUII U 00ecieunBaTh 0€30MacHOCTh
o0CITy>)KUBaHUS U3JICTTUH.

7.23. Jlns nazepubix uznenui 111, IV knacca, ucxoas u3 KOHCTPYKTUBHBIX M TEXHOJIOTHYECKHUX
0COOCHHOCTEH, TOJKHBI OBITH COOJIIOICHBI CISAYIONINE HOPMATHUBEI CBOOOHOTO IPOCTPAHCTBA!

- C JINLIEBOM CTOPOHBI ITYJIBTOB U MaHENEH yIpaBlleHUs HE MeHee 1,5 M npu 0THOpAIHOM
PacCIOJI0KEHUH JIA3EPHBIX U3ICINN U HE MEHEE 2 M - IIPU ABYPSIIHOM;

- ¢ 33/1Hel 1 OOKOBOM CTOPOH JIa3€pHbIX U3EIUI IPU HAIMYMU OTKPBIBAIOLIUXCS ABEPEH, CbEMHBIX
MaHeJNel U APYrux yCTPOMCTB, K KOTOPBIM HEOOX0AUM I0CTYI, - He MeHee 1,0 M.

7.24. CTeHbl U BBITOPOJKY IIOMELIEHHH, B KOTOPBIX pa3melnarorcs aasepubie usaenus I, IV knaccos,
JOJKHBI U3TOTOBIISAITHCS U3 HECTOPAEMbIX MaTEPHAJIOB ¢ MATOBON IIOBEPXHOCTBIO.

7.25. EcTecTBEHHOE U MCKYCCTBEHHOE OCBEIICHUE TTOMEIICHHH JTI0JDKHO YIOBIETBOPITH TPEOOBAHUAM
JEUCTBYIOLIMX HOPMATHUBOB. B moMeleHusx uimn 30Hax, r71€ UCIOIb3YIOTCS OYKHU JUIsSl 3alIUThI OT JIA3€PHOTO
U3ITy4YeHUs, YPOBHU OCBEIIEHHOCTH JOJIKHBI OBITh MOBHIIICHBI HA 1 CTYMEHbD.

7.26. IlapaMeTpbl MUKPOKJIMMATA U COACPkKAHIE BPEAHBIX BEIIECTB B BO3AyXe paboyeil 30HbI TOKHBI
COOTBETCTBOBATh TPEOOBAHUSM JICUCTBYIOIMNX HOPMATUBHBIX JOKYMEHTOB.

7.27. IlomelieHus1, B KOTOPBIX MPH 3KCILTyaTallUH JIa3€PHBIX U3JEIUNA TPOUCXOJUT 00pa3oBaHue
BPEJIHBIX Fa30B U a3p030JIeH, T0JIKHBI ObITh 000pY0BaHbl 00I1IE0OMEHHOMN, a B HEOOXOAUMBIX CIy4asx U
MECTHOH BBITSKHOM BEHTHIILIUEN I YAAJICHHUS 3aTPA3HEHHOTO BO3/1yXa € ITOCJIEYIOLIEN OUNCTKOM ero. B
cllyyae ucnoib3oBaHus BemecTs | 1 11 ki1accoB omacHOCTH U BpeTHOCTH 10JI’KHA OBITh MPETyCMOTpEHA
aBapuiiHas BEHTUJIALMSL.

7.28. JlBepu nmomenieHui, B KOTOPbIX pa3melnensl tazepusie uzaenus I, [V kmacca, 1omkHbI OBITH
3anepThl Ha BHYTPEHHHE 3aMKH C OJIOKHPYIOIIKUMHU YCTPOUCTBAMU, UCKIIOYAIOIIUMU JOCTYII B TOMEILIEHUS
BO BpeMs paboThI 1a3epoB. Ha nBepu moipkeH OBITh 3HAK Ja3epHOl onacHocTH (puc. 114.2) u
aBTOMaTHYECKH BKJItOUaroIieecs cBeroBoe Tabuo "OnacHo, paboraet naszep!".

8. TPEBOBAHMUS K IEPCOHAJIY

8.1. [lepconain, gomyckaembiii K paboTe ¢ Ja3epHBIMU U3ENUIMU, TOJDKEH MPONUTH HHCTPYKTAXK U
crienuagbHoe O0ydeHrne 0e30MacHbIM TpreMaM U METo1aM PabOTHI.

8.2. [lepconai, oOCyKUBAIOLIUH JIa3epHbIE U3JIENHsI, 00s13aH U3yUUTh TEXHUYECKYIO JJOKYMEHTAIHUIO,
MHCTPYKLHIO 10 3KCIUTyaTaluuu, Hactosmue [IpaBuia; 03HaKOMUTBCS CO CPEACTBAMU 3aILUTHI U
WHucTpyKimei no oKa3aHuIo MepBOi MOMOLIM Mpu HecuacTHbIX ciydasx ([Ipunoxenue 7).

8.3. IlepcoHas, 3aHATHII MOHTaXOM, HAJaJKOW, PEMOHTOM U JKCILTyaTalen J1a3epoB, JOJIKEH UMETh
KBAJTM(HUKAIMOHHYIO TPYIITY MO TEXHUKE 0€30MacHOCTH B COOTBETCTBUH C "lIpaBuiaMu TeXHHUECKOM
SKCIUTyaTaluu 3J1eKTpoycTanoBok norpedureneit” (IITI) u "[IpaBunamu TexHuKU 0€30MaCHOCTH TpU
HKCIUTyaTalK J1eKTpoycTaHoBok norpeduteneit” (I1TH).

8.4. Ilpu U3MEHEHUH TeXHUYECKUX ITapaMeTPOB JIa3epOB MIIM XapaKTepa BHIMOIHIEMBIX paboT
MIPOBOAMTCS. BHEOUEPEAHON MHCTPYKTAX 10 TEXHUKE OE30MMaCHOCTH U MTPOU3BOJCTBEHHON CaHUTApUU.
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8.5. JIuna, BpeMeHHO MpUBJIeKaeMble K paboTe ¢ JlazepaMu, TOJKHbBI ObITh O3HAKOMJICHBI C
MHCTPYKLMEH 10 TEXHUKE 0€30IaCHOCTH U MPOU3BOJICTBEHHON caHUTapuu pu padoTe ¢ JazepaMu u
IIPUKPEIIEHB] K OTBETCTBEHHOMY JIMILY U3 IOCTOSHHOI'O IIEPCOHAJIA TIOAPA3ACICHUS.

8.6. Ilepconany 3anpemaercs:

- OCYIIECTBIIATH HAOIIOICHUE TIPSIMOTO U 3€PKAITBHO OTPAKEHHOTO JIA3EPHOTO U3IIYUCHUS TIPH
akcruryaTaruu sasepos 11 - IV kiracca 6e3 cpeacTB MHAWBUIYAIbHOM 3aIHTHI;

- pasMelIaTh B 30HC JIA3CPHOTO ITyUKa MPECAMETHI, BBI3BIBAIOIIKUEC €T0 3EPKATIBbHOC OTPa)KECHUEC, €CIIN 3TO
HC CBsA3aHO C HpOI/I3BOI[CTBeHHOI71 HGO6XOI[I/IMOCTBIO.

8.7. B cityuae nof03peHuUs UIM OYEBUHOTO OOIyUSHHUS T71a3 Ja3epHbIM U3ITyUYCHUEM CIIEIyeT
HEMeJUIEHHO 00paTUThCs K Bpady JUlsl CIELMaIbHOIO 00CIe0BaHMS.

8.8. O Bcex HapylIeHHsIX B paboTe ja3epa, HECOOTBETCTBUH CPEACTB UHIUBUAYATbHON 3aLUTHI
MPEIbSIBICHHBIM K HUIM TPEOOBAaHHSM U IPYTHX OTCTYIUICHHSIX OT HOPMAJIBHOTO peXrUMa paboThI IepCcoHal
00s13aH HEMEJIEHHO JI0JIOKUTh aJIMUHUCTPAIIMH U 3alUCATh B KypHAaJIe OIEPATUBHBIX 3aMUCEH 110
AKCIUTyaTally U PEMOHTY JIa3€pHON YCTaHOBKHU.

9. CPEACTBA 3AILIIUTHI OT JIASEPHOI'O U3JTYUYEHUA

9.1. CpencTBa 3aIMThI TOJKHBI CHUKATh YPOBHU JIA3€pPHOT0 U3JIY4Y€HUs, JEHCTBYIOLIETO HA YEJIOBEKA,
1o BesinuuH Hwke I1J[Y. Onu He A0KHBI yMeHbIIaTh 3()()EKTUBHOCTh TEXHOIOIMYECKOI0 IIpoliecca U
pa6OTOCHOCO6HOCTB yenoBeka. Mx 3aIIUTHBIC XaPAKTCPUCTUKHU JOJIPKHBI OCTaABATHCSA HCU3MCHHBIMU B
TEYEHHUE YCTAaHOBJIEHHOI'O CPOKa KCILTyaTalluy.

9.2. CpencTBa 3alUThl OT JIA3EPHOTO U3JTyUEHHS TOIPA3AEISIOTCA Ha KOJUIEKTUBHBIE U
WH/IMBUyalIbHBIC. BBIOOP cpencTBa 3aUThl B KQXKJOM KOHKPETHOM CITy4dae OCYIIECTBIISIETCS C YIETOM
TpeGoBaHUi 0€30MaCHOCTH /ISl JAaHHOTO MpoLecca.

9.3. CpenctBa komnektuBHOM 3amuThl (CK3) nomkubl coorBeTcTBOBaTH TpeboBanusm 'OCT 12.4.011
u I'OCT 12.2.049.

9.4. Cpencta nnauBuyanbHoM 3amuTel (CU3) npuMeHs0TCS IpU MPOBEIEHUH TYCKOHAIAJOYHBIX U
PEMOHTHBIX PaboT, paboT ¢ OTKPBITHIMU JIA3€PHBIMU U3JEIUAMH TUIIA TUAApa U T.I1.

9.5. CpencTBa HHAWBHIYATLHOM 3aIIUTHI JOIKHBI COOTBETCTBOBATh TpeboBanusiMm ['OCT 12.4.011 u
MapkupoBatbesi B cootBeTcTBUM ¢ [[OCT 12.4.115.

9.6. CpencTBa MHIUBUIYATBHON 3aIUTHI OT JIA3€PHOTO MU3JTYUYCHHsI BKITIOUAIOT B ce0st CpeIcTBa
3aIUTHI TJ1a3 U M1 (3alUTHBIE OYKH, IUTKH, HACAJIKH ), CPEJICTBA 3AIIUTHI PYK, CTICIUATHHYIO OJCKIY.

9.7. Ilpu BeIOOpE CPENCTB MHAMBUYAIHHON 3aIIUTHl HEOOXOIUMO YUUTHIBATD:
- pabouyIo JUIMHY BOJIHBI U3ITYy4YEHUS;
- ONITUYECKYIO INIOTHOCTH CBETOQMIBTPA.

9.8. OnTHueckas MIOTHOCTh CBETO(PUIBTPOB, IPUMEHSIEMbIX B 3aIIUTHBIX OYKAaX, IIUTKAaX M HACAJIKaX,
JIOJKHA YIOBJIETBOPSTH TPEOOBAHUSAM:
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Jambna H (E )

nny nmny

unu (ona ouanasoHa 380 < mgambma <= 1400 HM) :

namMbna W (P )

nmy Loy

roe H ’ E ’ W ’ P - MakKCuMaJlbHEIE 3HAUEeHUd
max max max max
DHEPTETUUYECKMX IapaMeTPOB JIa3epPHOTO M3BJIydyeHUs B pabouel 30He,
H , B ’ W ’ P - npenejyibHO IOOINYyCTMMBIE YPOBHU
noy nny nny nny
SHEPTETUUECKUX [NapaMeTpPOBR IPU XPOHUUECKOM OOJIyUeHUU.

9.9. 3amuTHBIE JIUIEBBIE MIUTKH HEOOXOIMMO IPUMEHSTH B TE€X CIIy4asiX, KOT/a JIa3epHOE U3ITyYCHHE
MPEACTABIISIET OMACHOCTh HE TOJIBKO JIJIS TJ1a3, HO M Il KOKU JIMIIA.

9.10. IIpu HacTpoiike pe30HATOPOB I'a30BbIX JIA3€POB, paOOTAIOIIUX B BUAUMOM 00IaCTH CIIEKTpa, A
3alUTHI TJ1a3 ceyeT NPUMEHTh 3amuTHble Hacaaku (3H). 3amuTHbele HacaaKu MOTYT UCHIOJIB30BaThCS
CaMOCTOSITENTEHO MJIM B COYETAaHUH C ONITUYECKUMHU YCTPOUCTBAMH, TAKUMH KaK TUONTpUNHHAS TpyOKa.

9.11. IlepeueHb OYKOB, IUTKOB U HACAJOK, BBIITYCKAEMBIX IPOMBILIUIEHHOCTbHIO, IPUBEJIEH B
[Ipunoxennn 6.

10. MEJJALIMHCKHUIA KOHTPO.Ib

10.1. K pabGoTe ¢ na3epHBIMU U3ACTUSIMH JOMYCKAIOTCS JTUIIA, JOCTUTIIHNE 18 JIeT 1 He UMEIoIue B
cootBercTBUH C [Ipukazom Munucrepctsa 3npaBooxpanenuss CCCP N 555 ot 29.09.89 cnenyrommx
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MEAULMHCKUX NTPOTUBONOKA3aHUM:
- XpOHUYECKHE PELUANBUPYIOIIHNE 3a00I€BaHUS KOXKU;

- IOHM>KEHUE OCTPOTHI 3peHus - Huke 0,6 Ha onHOM ria3y u Huxke 0,5 - Ha Jpyrom (ocTpoTa 3peHus
orpezenseTcs ¢ Koppekiueit). JlonyckaroTes cieayrolue npeaebl aHoMalluid pepakiuu,
YCTaHABIIMBaeMbIC CKHACKOMYECKH Ha XY/IIEM ria3y: 01u30pykocTs He 6onee 6,0 JI, mpu HopMaasHOM
razHoMm jHe - 10 10,0 JI; 1ambHO30pKOCTh B 3aBUCUMOCTH OT KOPPEKIUH - 10 6,0 J1; CIIOXKHBIN OJIU30pYyKHit
WIN JaJTbHO30PKHIA aCTUTMATU3M B MEpHAMaHaxX HauOoJbIero 3HaueHus - e 6omnee 3,0 J; mpocroii
OJIM30PYKHUIA, TPOCTON JAIIBHO30PKHM acTurMaru3m He 6onee 3,0 J1;

- KaTapakTa.

10.2. Ilepconai, cBsI3aHHBIN C OOCTY)KHBAaHUEM M SKCILTyaTalUEH J1a3epOB, JOHKEH MPOXOIUTh
MpeABapUTEIIbHBIC U IEPUOINYECKUE METUIIMHCKUE OCMOTPBI B COOTBETCTBHUH C BBILICYTIOMSIHYTHIM
[Tpuxazom.

[TepuoaruHOCTh OCMOTPOB - 1 pa3 B roA.

VYyactue Bpauel-CeaaucToB: TeparneBT, HEBPOIMATOJIOT, OPTATBEMOJIOT, I€pPMAaTOBEHEPOJIOT,
aKyIiep-ruHeKOoJIor.

JlaGopatopHbie U GYHKIMOHAIBHBIE UCCICAOBAHUS: SPUTPOLIUTHI, TPOMOOIUTHI, JTCHKOIUTApHAS
dbopmyna, OKT'.

10.3. O6cnenoBanue ri1a3 JOMKHO BBITOIHATHCS CIIEHUATBHO MOATOTOBICHHBIMH 0()TaTbMOJIOTaMH C
00s13aTeTLHBIM BKJIFOUCHUEM JIONIOJTHUTEIIBHBIX METOIOB HccienoBanuii (cm. [Ipunoskenne 8 HacTosIImx
[TpaBun).

10.4. B ciiy4ae 04€BHIHOTO HIIM TIOJI03PEBAEMOI0 OIMIACHOTO OOIY4YEeHHUS IJ1a3 pabOTAIOUINX JOHKHO
MIPOBOJIUTHCSI BHEOUEPETHOE METUIIMHCKOE 00CIIeI0BAaHNE MTOCTPAIABIIETO CICIIUAIBHO MOATOTOBICHHBIMU
cnenuanucTamu. MeauiuHckoe 00cae10BaHue T0KHO TOTIOTHATHCS TUTHEHUYECKOM OIeHKOM
0OCTOSITENLCTB, MPU KOTOPBIX MPOU30IILIO OMTACHOE 00JyYEHHE.

10.5. ITpu BBISIBICHUH OTKJIOHEHUH B COCTOSIHUM 3/10pPOBbsS ITEPCOHANA, IPEMATCTBYIOIINX
MPOJOIDKEHHIO pabOoThI € JlazepaMH, aIMUHUCTPAIMs, B COOTBETCTBUM C PEKOMEHIAMSIMU MeTUIIMHCKON
KOMUCCHH, C coriacus paboTaroIlero, pemaeT Bopoc 0 ero TpyI0yCTPONCTBE.

[Ipunoxenue 1

HEPEYEHDb

IFOCYJAPCTBEHHBIX CTAHJAAPTOB U IPYI'UX HOPMATHUBHbBIX TOKYMEHTOB
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[Mpunanoxes, [Tomopsst u [Tpronexss — WWw.alppp.ru. [TocTOSTHHO IEHCTBYIOIIHIA TPETCHCKHIMA CY/I.


http://www.alppp.ru/

I'OCT 8.357-79. CpenctBa n3mepeHus napaMeTpoB JIa3epHOTo U3nydeHus. /lnanazonsl
JHEPreTUYecKue, CIIeKTpaIbHbIE, BDeMEHHEIE.

['OCT 12.0.001-82. CCBT. OCHOBHBIE MOT0KEHHUS.

I'OCT 12.0.002-80. CCBT. TepMunsl u onpeaeacHusl.

I'OCT 12.0.003-74. CCBT. OnacHsie 1 BpeaHbIe MPOU3BOACTBEHHBIC (pakTopbl. Kinaccudukarusi.
I'OCT 12.1.001-83. CCBT. Yuprpaszsyk. Obmue TpedoBaHus 6€30MaCHOCTH.

I'OCT 12.1.002-84. CCBT. DnekTpruyecKue mosisi IPOMBIILICHHOW YaCTOTHI.

I'OCT 12.1.003-83. CCBT. Illym. Obumue TpeboBanust 6€30MaCHOCTH.

I'OCT 12.1.004-85. CCBT. Ioxapnas 6e3onacHocts. O0mme TpeGoBaHMs.

I'OCT 12.1.005-88. CCBT. O0miue caHuTapHO-TUTHCHHYECKHE TPEOOBaHUS K BO3AYXY pabouei 30HbI.
I'OCT 12.1.006-84. CCBT. DnekTpoMarHiuTHBIC MOJISI pau04acToT.

I'OCT 12.1.010-76. CCBT. B3psiBo6e30omacHOCTh. O0mIHe TpeOoBaHUS.

I'OCT 12.1.007-76. CCBT. Bpenusie BemectBa. Kitaccudpukamnus u obmue TpeboBanust 0€30MacCHOCTH.

I'OCT 12.1.014-84. CCBT. Bo3nyx paboueii 30HbI. MeTO M3MEpPEHUSI KOHLIEHTPALUU BPEIHBIX
BEILIECTB MHIUKATOPHBIMH TPYOKaMH.

['OCT 12.1.016-79. CCBT. Bo3nyx padoueii 30Hb1. TpeboBaHUS K METOAMKAM U3MEPEHUS
KOHIIEHTPAIIUX BPEHBIX BEIIECTB.

I'OCT 12.1.019-79. CCBT. Dnekrpobde3onacHocTh. OOmue TpeOOBaHUS 1 HOMEHKJIATYpa BUIOB
3aIUTHI.

I'OCT 12.1.029-80. CCBT. CpenctBa 1 METO/bI 3alIUTHI OT mryma. Kiaccudukarys.
I'OCT 12.1.030-81. CCBT. DnexTpo0e30macHOCTh. 3alluTHOE 3a3eMIIEHUE, 3aHyJICHHE.
I'OCT 12.1.040-83. CCBT. JlazepHas 6e30macHOCTb. OOIIUE OI0KEHUS.

['OCT 12.1.042-84. CCBT. Bubpanus. Metoabsl u3MepeHus Ha pabodnx MecTax.

I'OCT 12.1.043-84. CCBT. Bubparus. Metoasl u3MepeHus Ha pabounx MecTax B IPOU3BOACTBEHHBIX
MTOMEILEHUSX.

I'OCT 12.2.003-74. CCBT. O6opynoBanue mnpoun3BoacTBeHHoe. O0mue TpedoBanus 6€30MacCHOCTH.
I'OCT 12.2.007.0-75. CCBT. U3nenus snexkrporexuudeckue. O6mue TpeboBaHus 6€30MacHOCTH.

I'OCT 12.2.007.3-75. CCBT. DnekTpoTeXHUYECKUE YCTPOICTBA Ha HanpsbkeHue cebime 1000 B.
TpeOGoBaHus 0€30MaCHOCTH.

I'OCT 12.2.049-80. CCBT. O6opynoBanue mpou3BoacTBeHHOE. OOIIHE S)PrOHOMUYECKHE
TpeOoBaHUSI.

I'OCT 12.2.061-82. CCBT. O6opynoBanue npou3BoacTBeHHOE. O01Iue TpedoBaHus 6€30MacHOCTH.

He sBrsercst opunmanpHON Bepcreid, OECIUTaTHO MPEA0CTaBIIACTCS YieHaM ACCOIMAINU JIECOTOIb30BaTeNeH
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I'OCT 12.3.002-75. CCBT. Ilpouecch mpou3BoacTBeHHbIe. O01IMe TpeOoBaHU 0€30MaCHOCTH.
I'OCT 12.4.001-80. CCBT. Oukwu 3amuTHble. TepMHUHBI U OTIpe/IEICHUSI.

T'OCT 12.4.003-80. CCBT. Ouku 3amautHbie. THIIBL.

I'OCT 12.4.009-83. CCBT. IloxapHast TexHUKA JJIs 3a1UThl 00beKTOB. OCHOBHBIE BUbL. Pa3menienue
1 00CITy)KMBaHUE.

I'OCT 12.4.011-87. CCBT. CpeactBa 3anmuThl padoTtaromux. O0mue TpedoBaHus U KiaccuDuKaIus.
I'OCT 12.4.012-83. CCBT. Bubpanus. CpeacrBa u3aMepeHus.
I'OCT 12.4.013-85. CCBT. Oukwu 3amuTtHbie. OOIHE TEXHUYECKUE YCIOBUS.

I'OCT 12.4.023-84. CCBT. l{uTku 3amuTHbIC JulieBbie. OOmMe TeXHUIECKUE TPEOOBAHUSI U METOIbI
KOHTPOJIS.

I'OCT 12.4.026-76. CCBT. LiBera curHajibHbIC U 3HAKWA OE30MACHOCTH.

I'OCT 12.4.115-82. CCBT. CpenctBa MHAUBUYAIbHOM 3a1IUThl padoTatomux. Oo1me TpedoBanus K
MapKHpOBKE.

['OCT 12.4.120-83. CCBT. CpeacrBa KOJUIEKTUBHOM 3alIUThl OT HOHU3UPYIOIIETO U3TyYEHHUS.

['OCT 12.4.123-83. CCBT. Cpencrtna komuiekTuBHOU 3amuThl 0T UK n3nydenus. O0uue TeXHu4eckue
TpeOOBaHUSI.

I'OCT 12.4.125-83. CCBT. CpencrBa KOJUIEKTUBHOW 3alUTHI pabOTAIONINX OT BO3/ICHCTBHA
MexaHndeckux (aktopo. Kinaccudukarus.

I'OCT 12.4.153-85. CCBT. Ouku 3amuTHble. HOMeHKIaTypa nokasareneil KauecTsa.

I'OCT 7601-78. ®uznueckas ontuka. TepMHUHbI, OyKBEHHbIE 0003HAYEHUSI U ONPEIEIIEHUST OCHOBHBIX
BEJIMYUH.

I'OCT 9411-81E. Ctekio uBeTHOE onTuyeckoe. TeXHUUeCKue yCaoBusl.

I'OCT 15093-75. N3nenust KBaHTOBOM 2JEKTPOHUKH. JIa3ephl M yCTpONCTBaA yNIpaBICHUS JIa3€PHBIM
u3nydyeHueM. TepMHUHBI U OIIpe/IeIeHHUS.

I'OCT 16948-79. cTounuku cBeTa UCKyCCTBEHHBIE. MeTO/Ibl onpesiesieHus INIOTHOCTU TTOTOKa
sHepruu Y D usirydeHus.

I'OCT 19605-74. Opranusanus tpyna. OCHOBHbIE NOHATUA. TepMUHBI U OIIPEETICHMUSL.

I'OCT 20445-75. 3nanus 1 cOOpYKEHUS IPOMBILUIEHHBIX IPEANPUATHI. MeTo n3MepeHus nyMma Ha
pabounx mMecTax.

I'OCT 24286-88. ®oToMeTpusl NMITYJIbCHAsA. TepMHUHBI U OIIPEIETICHUS.

I'OCT 24453-80. 3mepenus napaMeTpoB U XapaKTEPUCTHK Ja3€pHOro U3IydeHUs. TepMuHslI,
orpesiesieHUs] U OyKBeHHbIE 0003HAYEHHUS BEIIUYHH.

I'OCT 24469-80. CpexnctBa u3mMepeHHst MapaMeTpoB Ja3epHOro u3nydenus. OOume TeXHuuecKkue
TpeOoBaHUsI.

I'OCT 24940-81. 3manus u coopyxeHuss. MeToa u3MepeHus: OCBEIICHHOCTH.

He sBnsieTcst opunmanbHOi Bepcreid, 0ecIiaTHO MpeA0CTaBIseTCs WieHaM ACCOIUAIUY JIECOTI0Ib30BaTeNeH
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I'OCT 25811-83. CpencrBa usMepeHuit cpeiHeld MOIIHOCTH J1a3epHOTO u3nyueHus. Tumnbl. OCHOBHBIE
napaMmeTpbl. MeTOoIbl UBMEPEHU.

I'OCT 26086-84. JIazepbl. MeToabl U3MEPEHHS AUaMETpa MyYKa U SHEPreTHYECKON PacXxoauMOCTH
JIA3€PHOT0 U3ITyYEHHUS.

I'OCT 26148-84. ®oromerpusi. TepMuHbI U ONpeneacHUs.

CH 245-71. CanutapHbie HOpMbI IPOEKTUPOBAHUS MPOMBIIIICHHBIX TPEATPUATHIN.

Hopwmsl pagunanimonnoit 6e3onacuaoctr. HPB-76/87.

CanuTapHble HOpMBI yabTpaduoneToBoro u3nydeHus N 4557-88.

CanuTapHble HOPMbI MUKPOKJIIMAaTa POU3BOJICTBEHHBIX ToMereHuit N 4088-86.

CHull 1I-4-79. HopMmbl nnpoekTupoBaHusi. ECTeCTBEHHOE U UCKYCCTBEHHOE OCBELICHHUE.

CanurapHble npaBuiia padoThl ¢ UICTOYHUKAMU HEUCIOIb3YEMOI'0 PEHTTEHOBCKOT0 U3itydeHus N
1960-79.

CanuTapHble HOPMBI IOIYCTUMBIX YPOBHEH ITymMa Ha pabounx mecrax N 3223-85.

[IpaBuna TexHMUECKOH 3KCIUTyaTalllu IeKTpoycTaHoBOK noTpedureneit (I1TD). Mocksa. ATtomusaar.
1972.

[IpaBuna TexHUKHU 6€30MACHOCTH MPU IKCILTyaTaIluu AIEKTpoycTaHoBok norpeduteneit (I1TH).
Mocksa. Aromusgat. 1972.

[Ipunoxenue 2

IHPUMEPDBI

OINPEJEJIEHUA ITPEJAEJIBHO JOITYCTUMBIX YPOBHEM JIABEPHOT'O
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W3JTYYEHMS Y KJTACCOB JIAZEPHBIX U3JIEJIAM

I2.1. Onpenenenue IIJIY M KJIAaCCOB JIa3epPOB

[Mpumep 1.
ODHOMOIOBHIM Jla3ep Ha MOJIEKYJISPHOM asoTe C OJIVIHOM BOJIHEI
U3JIyUYeHUS 337,1 HM TeEeHepUpPYeT HEIPEPHBHYI II0CJIIeIOBaATEJIbLHOCTDL
3
PaBHEIX 10 aMIIJIUTyIoe MMIYJBCOB C yacToTom F = 5 x 10 I,
u
OIMTeJIbHOCTE OTIOEJIbHOTO MMIYJibca Tay = 5 Hc. ImaMeTp nydka BOIM3U

12
BEIXOOHOT'O 3epkajla Jla3epa N0 YPOBHIO MHTEHCUMBHOCTU exp(-2) paBeH d

u
— 3 _
= 3 x 10 M. CpeznHasa MOWHOCTL mM3aydeHusa P(t) = 0,5 Br.

HanTy npenesbHO OONYCTUMBIE DHEPTETUUYECKME IapaMeTph M3JIyUeHMS
U OINpenesiMTh KJlacC Jaszepa.

a) IIOY OomHOKPpATHOT'O OOJydYeHMd IJlas.

IOna onpemesieHus [IIIY HeoOXOOMMO 3HATh MAaKCUMAJIBHYI OJIUTEJIBHOCTDb
BOo3mevicTBRuA t. IlpM ciaydayHOM BO3IEVMCTBMM Ha IJlaza Uu3JydeHus YO
ouanaszoHa crnexkTtpa (180 - 380 HM) ®Ta BeJiMUMHA [NPUHMMAETCS PaBHOM
10 ¢ (xkak M OIpPM BOBIEVCTBUM Ha KOXY) . c

TakuMm obpa3oM, 3ajada CBOIOMTCSH K OINpenejyieHuio E (t) wmm

nny
e
P (t) cepum UMIOYJLCOB C 3alaHHBIMM ITapaMeTpaMu OPpY IOJIUTEJILHOCTU
noy
BosmevicrBus 10 c.
c

OnpemensgeMm E (t) B cooTBeTCTBMUM C II. 3.8.2 KakKk HaMMeHbllee U3

nnmy

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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3HaueHuM E u E

1 2
E =E (t); (2I1.1)
1 oy
H (Tay )
nnoy 17 N 1/2
E = ——=------- (===)
2 t KCHU
SHaueHusa H (Tray ) u E (t) 3ajgaprcd n. 3.2 (raba. 3.1,
nnoy n nmy
-2
puc. 3.1 u 3.2) U COCTaBJAKRT, COOTBeTCTBeHHO, 37 IIX X M mu 800

-2
Br x M

UKCJio MMNOYJILCOB B Cepumu onpenenseTrcs no dopmyse:

N=F¢t + 1. (21I1.2)

B ofmeM cjaydae BeJaumumHa N, BHUMCJIEHHas 10 QopwmyJse (2I1.2),

OKpyIJideTCc4d 1o Oavxanmero MeHbHIEeTO LEeJIOUMCJIEHHOT'O 3HAaUeHUS.

4
g paccMaTpUBaeMBIX YCIIOBUM N = 5 x 10 . Toroa, B
-2
cooTBeTCTBUM C bopmyJamm (2I1.1), cpaBHuBasa E1 = 800 BT x M u
-2
E =830 Br x m , IoJiydaeM, UYTO NPpenNejibHO IOONyCTHMMOE 3HadeHUEe

2

O6queHHOCTM IIpmM OIOHOKPATHOM BOBIEVCTBUM Ha TJlaz3a cepunum VIMITYJIBCOB

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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paccMaTpMBaeMOI'O JIa3€pPHOI'O MI3JIYUYEeHMA cCJlegyeT IIPMHATE PaBHEBEM E

c -2
E (t) = 800 BT x M

nny

CooTBeTCTByKlIlEE 3HAUEHME BDHEPTEeTUYUECKOM BKCIO3ULMM PaBHO:

H (t) = E (t) x t =8 x 10 Ix x M

nny nmy

Onsa YO mmanasoHa CIeKTpa HOPMUPYEMOM BeJIMUMHOM ABJISETCH TakKxe

CUT'MA 4
cyTouHasa @mo3a H (3 x 10 ), KoTopad, B COOTBETCTBUU C
3 -2
Tabauuern 3.2, He IJoJrkHa npeBpmaTs 8 x 10 Ik X M . PaccumTaHHad
C CUT'MA 4
BRILE BemumHa H (t) paBHa H (3 x 10 ); TaxuMm oOpas30M,
ooy nny
ycJjoBue 8 1. 3.2.2 BHIIOJIHSETCH.
c
B obumeMm craydae, eCiIM pacyeTHasa BeJauumHa H (t) Bosblie
nny
CUT'MA 4 CUT'MA 4
H (3 x 10 ), ee cyemyeT yMEHBUIMTL JO 3HaueHmusa H (3 x 10 )
nny nny
c
Y COOTBETCTBEHHO OTKOPPEKTUPOBATEH BeJIMUMHY E (t) .
nny

©) IIIOY nygsa OOHOKPATHOT'O OOJIydeHMHI KOXMU.

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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BpeMmsa clydyaMHOT'O BO3IOEMCTBMA Ha KOXY M3aIydeHud Y&, Bumgumoro UK
orarnasoHOB, B COOTBETCTBUM C OEUCTBYOIMMM MEXIYHAPOIHEIMM HOPMaMM,
npuHuMaeTcs pabBHeM 10 cC.

TaxkmM o6pa30M, Tak Xe, Kak n oJid IJias, racuyeTHOE 3Ha4YeHMe

c -2 c 3 -2

E (t) cocramByger 800 Br x m , a H (t) - 8 x 10 IIx x M .

nny nnoy
c

B paccMaTpmBaeMoM Cilydae 3HaueHue H (t) PaBHO CYTOUYHOM

nmy

nose, T.e. HABJAETCHA [penejbHeEM. JobOoe NOBTOPHOEe OOJIydeHMEe KOXU

HEeOONYyCTUMO .

B) I[OY nOpM XPOHMUECKOM BO3INEMCTBUMM Ha IJlaza U KOXY.

B cooTBeTCTBUM C II. 3.3 HOpM XPOHUUECKOM BO3IEMCTBUM MNPEeOeJIbHO

-2
IOONIyCTMMOE SBHaueHMue objsiydeHHocTM cocraBur 80 BTt X ™M , a
COOTBETCTBYyKIlEEe 3HAUEHMEe MpelejibHO OOy CTUMOM SHEePTeTUUEeCKOM
-2
skcrnosuuum 3a BpemMs t = 10 ¢ - 800 IIx x m .
-2
MakcuMaJibHAag CyTOuHas IJosa Takxe cocrapjasgeT 800 Ix x M .

ClenmoBaTesIbHO, IPM pacCMaTpMBaEeMBIX YCJIOBMAX IOJIS OOHOI'O paboTamnmero
OONyCTMMO INpPOBemeHMe He 0o0Jiee OINHOM IPOMBBOIACTBEHHOM Ollepalumn
nponoJjxuresnbHoCcThio 10 C B TeueHMe CYTOK.

Eciy npakTuUUYecKue YCJIOBUA TPedyioT IpoBeleHUs HECKOJIbKUX
IPOM3BOLOCTBEHHEIX onepauumt B TedeHMe pabodero IOHA, IIpenesibHO
oonycrmMasa OOJydeHHOCTH IJla3 M KOXM B pabouer 3B0He OOJDKHa OBIThb
yMeHblleHa TakuMm ofpas3zoM, UYToOH CyMMapHasd »nosza (cM. . 3.2.2) He
[IpeBHlIajla 3HaueHMs, YKasaHHOTO B II. 3.3.

B yacTHOCTM, €CJM pPacCMaTPMBAEMEIM B HACTOSAUIEM [IPMMepe Jia3ep
HeOOXOOMMO MCIIOJNIL30BaTh NPM NpoBeldeHuM 10 TEeXHOJIOTMUECKUX OollepaluM

c BPEeMEHHBEMM HOpoMexyTkamMu OojnbumMmu 10 wMmMHYT (cMm. m. 3.8.2),

He sBnsieTcst opunmanpHOi Bepcreid, 0ecIiaTHO MpeAoCTaBIseTCs WieHaM ACCOIUAIUY JIECOTI0Ib30BaTeNe i
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npeageJIbHO IOOIIyCTHMMOE 3HaA4YeHMe O6J'IyquHOCTM IJlas3 M KOXM COCTaBUT:

nny

B sTOM ciyyae HOpM NPOBEIESHMM KOHTPOJIBHEIX 3aMepoB B pabouen
30HEe CpelHAsa MOIHOCTBE KOJUIMMMPOBAHHOI'O WMIIM PACCEAHHOI'O M3JIyYEeHNA,
NPOXOOAWETrO UYepes KPYyIVIyl OTpaHMUMBaIyl anepTrTypy ImameTrpom 1,1 x

-3 e -6
10 M, He IJOoJiXHa npeBbmaTs P (t) = 8 x 10 Br.

Eciam npezneijbHO OOIIy CTVMEIE SHepreTmuecKue napaMeTpPH Yo

n3JIydeHusa B pabouer 30HEe OIpeneJieHB, B KadeCTBE HOPMUPYEMOI'O
CUT'MA 4

rnapameTpa, 3KBMBAJIEHTHOTO CYTOUHOM nose H (3 x 10 ),
nmy

MOXEeT OBTb MCIOJIE30BAHO MAaKCHMMAaJIbHO IOOIYyCTMMOE YMCJIO BO3OENCTBUM

Ha oIlepaTopa OTHEeJIbHEIX MMIYJIBCOB M3JyuyeHus M (cMm. m. 3.2.2).

3HaueHMe M paccumMTEHIBAEeTCHd O QopMyJie:

CUTMA 4 CUTMA 4
H (3 x 10 ) H (3 x 10 )
nny N nny
M <= —————————————— X === = ——————————————— x N. (211.3)
c t c
E (t) H (t)
nny nny
Ecny umciio wmMIOYJBECOB B CepuMu N npm NIpOoBEeOeHUN OOHOM
IPOM3BOLNCTBEHHOM oOIepaumuu OQUKCUPOBAHO, MakKCUMaJIbHO  IOIIYyCTMMOE

UMCJIO Ollepalui B TeueHue padbouero mOHa paBHo M / N.

Isa JjlasepoB Yo ovarnasoHa criexkTpa, paboTapmyx B @ pPEexXuMe

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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OOWHOUHEIX BCIHIIEK, IJIMTEJILHOCTL BO3NEMCTBUS T paBHA IJIUTEJILHOCTHU
VMIIyJIbCa MBJIyYeHus Tay . B sToM ciayuae dopmysa (2I1.3) MoxeT OBTH
u

IiepelirMcCaHa B BUIE:

M <= ——=—————————— : (211.4)

nny

T) OmnpenejieHue KJjlacca Jla3epa.

IOina Toro, UTOOBL ONpenesinTh KJlacc Jasepa, HeoBXOoOmMO
COIIOCTaBUTE (QaKTUUECKMe BHepreTUMUecKHMe IIapaMeTphE I'eHepUupyeMoI'O
U3JIYyUYEeHMS C HOPMMPYEMEIMM IpPeleJibHO JONYCTUMEIMM 3HAUEeHMAMM OJI9
OOHOKPaTHOTO BOB3IEMCTBUSA.

Kak moxkasaHo BEHIIE, gy DHEPTIEeTUUYECKON SKCIIO3ULIUM OJis
paccMaTeMBaeMoI'0 Jla3epa IIPYM OINHOKPATHOM BOB3IEMCTBUM COCTABJAET IJIA

3 -2
a3 u koxm 8 x 10 IoIx x Mm . CoryacHo n. 3.8.2 »HepreTmueckas
-2
SKCHOBULMS IJIS OOHOTO MMIyJbca npu sToM paBHa 0,16 IIx x M .

[l[poBepsSeM BEIIOJIHEHME YCJIOBUMM B COOTBETCTBUM C Tabauuenm 4.1.

3Hasg, 4YTO CpelHsas MOWHOCTL MajayueHus P = 0,5 BT, 1jsg OIOHOTO

VMITYyJIBECa M3 CepumM II0oJIydaeM:

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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BrmmosiHdgeTcsa ycysoBue njig 11 kjacca:

c -4 -2 -3

H (ray ) = 10 < 3,14 x 10 x 0,16 = 5 x 10

[lockoJabky IIIY NnpM OIOHOKpPATHOM OOJIydeHMM pPabBHO 3HadeHuwo 1Y
OOJIYYEeHHOCTM IJI HEINPEPBBHOI'O M3JIydeHUS B TeUeHNE 10 c,

ompemeJyieHMe KJjlacCa MOXeT OHTb [IPOBEIEHO 10 PEXMMY HEIPEPEIBHOTO

U3JIYUEeHNd .
_2 C —2
P(t) = 0,5 < mm x 10 X E (t) = 3,14 x 10 x 800 = 25.
nnmy
Ipumep 2.

Jlazep Ha CTeKJle C HeoIuMMoM, paboTawuui B pPexyMe MOIYJISLUM
OOBDPOTHOCTU UM YyIOBOEHMS UYaCTOTH, TE€HEepUPYyeT OOMHOUHBIE MMIIYJIbCEH.
[ToTok N3JIy4deHUs BKJIIOUAET oBe IIPOCTPAaHCTBEHHO COBMEIEHHEIE
CreKTpaJibHEIE KOMIIOHeHTH: JsaMmbma = 1060 vm, W = 0,8 Ix u gambna

1 1 2
= 530 um, W = 0,4 IOx. OIUTEeNIbHOCTM MMIIYJIBCOB M3IJIYyUdeHUusa o0eux

2

CIIEKTPaJIbHEIX KOMIIOHEHT Tay = 2 x 10 . IwuamMeTp 0nydka BOIM3U

-2
BRIXOOHOTO 3epkajla Jjlazepa d = 1,2 x 10 M.
I
Hanru npenejibHO IOOITYy CTVMEBIE InapaMe TPl N3JIYy4YEeHNMA B YCIIOBUMAX
XPOHMUYECKOTO BOBIOEMCTBMSI Ha ITJiazsa UM KOXY.

OHpeHeﬂMTb KJIaCC Jla3epa.

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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B coorBeTCcTBUM C TpeboBaHuaAMM 1. 3.10 onpenesamm W (Tay )
noy Vi
(2)
u W (Tay ) OpM BOBIEMCTBUM Ha IJla3a KOJUJIMMMPOBAHHOITO U3JIyUYeHUS
ooy u
¢ mauHamy BoJIH 1060 HM m 530 HM.
Mcrnojib3y s IOaHHEBIE TaOJIMLIEL 3.3 (puc. 3.3), C ydyeToM
OOINOJIHUTEJIBHOTO KOBQOUIIMeHTa 3anlaca OJig XPOHMUUEeCKOTO BO3LOEMCTBUA

(1. 3.5) nosryumm:

nny nmy

OTHOCHUTEJIbHEIE DHEPTOBKJIAIE M3INyUyeHMs C mimHamm BoJsiH 1060 m 530

HM - C m C paBHHL:
1 2
0,8
C = -—————-—- = 0,67;
1 0,4 + 0,8
0,4
C = -—————-—- = 0,33
2 0,4 + 0,8
CUT'MA
Torma 3HaueHue W cocTaBJfgeT:
nny
CUTMA =7 -9 -8

He sBnsiercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIUH JIECOTIOIb30BaTeeH
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W = 10 x 0,067 + 8 x 10 x 0,33 = 6,9 x 10 Ix .

nmy

CUI'MA
B3HaueHue W IOJIA KOXWM ornpenejideTCc4d AHAJIOIT'MIUHBIM o6pa30M C
nny

MCIIOJIb30BaHMEM HAHHBIX Tabamuel 3.6 (puc. 3.7) M C ydeTOM MNONPaBKMU

-5
OJis XPOHMYUECKOTO BOBImemcrBusa cocTarjager 4,5 x 10 Ix npu
-3
orpaHMuMBaluen aneprype 1,1 x 10 M.

[IpoBepsgeM BEHIIOJIHEHUE YCJIOBUM Ta6bJIMLEL 4.1, Oolpenesglnx
NPUHAOJIEXHOCTEL Jla3epa K ONpeleslIeHHOMY KJlacCy olacHocTu. Ilojydaewm,
YyTo:

CUTMA 4 CUTMA
W = 1,2 Ix <mum x 10 x W (ray ) =
nny nmy n
4 -4
= 3,14 x 10 x 4,5 x 10 = 14 IIx.
PaccMaTpuBaeMel Jjla3ep oTHocuTca K 111 KjlacCcy ONAacCHOCTHM.
Ipumep 3.
-2
Jlazep Ha LeHTpax okpackm LiF : F TeHepupyeT cepuio u3 15
-11
MMIYJILCOB. IJIMTEJIBHOCTE KaxmoIro uMnyJsrca Tay = 8 x 10 c,
u
8
F =10 Tu. VHTepBaJ MeXIy CepuaAMM MMIyJbCOB Ooisbme 200 c. [InuHa
n

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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BOJIHEL usnydyeHusa Jgambina = 1200 HMm. CymMMapHas DHepIuUs Cepuu
c -4
uMnyJgbcoB W (t) = 10 Ix . OTHOWEHVE DBHEPI'UM MUMIYJIbCa, MMEOIETO
MakKCUMAJIbHYID aMIJIMTYyIOy, K CPeIOHEeM DHepI'MM BCeX MMIIYJILCOB B CEpUM
-3
kcu = 2,5. ImnamMerp nyuka BOJIM3M BHIXOOHOTO 3epkajia d = 5 x 10 M.
I1

HamTy npenesibHO OONYyCTMMEE [apPaMEeTPH M3JIydYeHMS NPU BO3IEUCTBUMU
Ha IJlala M OIpelesiMTh KJacc Ja3epa.

IMUTEeNnbHOCTE CEPUM VIMITYJIECOB B paccMaTpMBaeMoM craydae

cocraBugeT (cM. OQopmysy (2I1.2)) :

t = ——————- = 1,4 x 10 C.

B coorBeTcTBUM C TpeboBaHuMAMM II. 3.4.3 oOnNpeneyuM 3BHaUeHUS
IpeneJjIbHO IONYyCTUMMOM DHEPTUU MUIJIYUeHUS IJIA MMIIYJIBCOB OJIUTEJIbEHOCTHLIO
-11 -7
Tay = 8 x 10 c u t =1,4 x 10 c oJisg OIOHOKPAaTHOTO
n
BOBIEMCTBMA Ha IJlal3a KOJUIMMMPOBAHHOT'O M3jyueHus. CorjacHo TabJl.

3.3 (puc. 3.3), D>THU BHAUEHMUS PaBHH:

-7
W (ray ) = 1,85 x 10 Iox;

ooy u

nnmy

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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IIo dopmyJie (3.7) Haumem sBHaueHus W u W :

VickoMOe 3HadYeHMEe MNPeIeJIbHO IONYyCTMMOM BHEPTIUM CEPMM MMIYJILECOB

C =7
oJjga TJasa cocTaBuT W (t) = 6 x 10 Ix .
nny
[Ipy yCJIOBUM XPOHMUECKOIT'O BO3IEUCTBUS (m. 3.7) »Ta BeJIMUMHA
-8
npuHmuMaeTrcsa B 10 pazs MeHbmey, T.e. — 6 x 10 Ix.
c -4
Ona koxu W (t) = 4,065 x 10 I’k [pM OIOHOKPATHOM BO3IEMCTBUU
nny
c -5
u W (t) = 4,65 x 10 Ix MIpM XPOHUUECKOM BO3IOEVCTBUM.

noy
IOisa onpenesieHMda Kjlacca Jaszepa [OpOoBepsSeM BHIIOJIHEHME  YCJOBUM
TaOJIMLIBL 4.1, rnomcTaBJigad B HepaBeHCTBAa 3HauveHuda W oJid
nny
OIHOKPaTHOTO BOBIEMCTBUS.

BrimmosiHgeTcsa ycijioBMe g 11 kjlacca OIacCHOCTM:

-4

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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= 4,8 x 10 Ix .

[lpumep 4.
TexHoOJIOTMUEeCcKasa ycTaHoBka "KmsaHT-15".
XapakTepucTmuka yYyCTaHOBKU:
- IOJMHa BOJIHBE M3jyueHmsa Jjgambma = 1060 HM;
- pexuM TI'eHepaluuMX — MUMIYJIbCHO-MOIYJIMPOBAHHLIM;
- DHepIrMda OIMHOYHOIO uMIyJjibca w = 8 IIx;
-3
- OJIUTEeJIbBHOCTBL OIOHOI'O MMIyJibca Tay = 4 x 10 c;
u
- YacToTa CcJjlemdoBaHmUsa uMMIyJjbcoB F = 10 T
u

- OJIUTEeJIbHOCTb OHOHOM TEeXHOJIOTMUEeCKOM omepauum t = 2 c;
- IVaMeTp NSTHa M3JydeHMS Ha [IOBEePXHOCTM obpabaTeiBaeMOoM IeTaliu

-4

d =3 x 10 M.

TpebyeTcsa HaMTM NOpPenesbHO HOONYCTMMEIE SHEepreTUUYecKHUe lapaMeTpE
M3BJIY4YeHUA B YCJIOBUAX XPOHMUECKOTO BO3IEMCTBMA Ha IJla3a M KOXYy U
ONpeleNnTh KJACC JIa3€PHOTO M3IOEeNMA.

VismMepeHMe ypoOBHA IMOPY3HO OTPAXEHHOTO M3JIyYeHMHa Ha TPaHule

-3
pabouey BOHE IPM IOMaMeTpax OoTpaHMuUMBalmey anepTypsl 7 x 10 M "
-3
1,1 x 10 M I0Ka3aJio, dYTO MaKCMMaJIbHOE 3HAadeHMe CyYMMapHOMU
SHEPIMM BCEeX MMIIYJBCOB 3a BpeMs OIHOM TEeXHOJIOTMUECKOM onepaumm (t
-2 -4
= 2 C) paBHO, CcooOTBeTCTBeHHO, 1,54 x 10 I m 1,9 x 10 Ix .
VicTouHUK OUOOY3HOTO OTPAXEHHOTO MIJIyUeHMS IJIS TOUek, PacClOJIOXEeHHBIX
Ha TI'paHulle pabouey BOHB, SABJAETCH TOYEUYHEM.

B coorBeTcTBUM C TpeboBaHuMAMM . 3.4.3, HaxomouMm penejyibHO

He sBnsieTcst opunmanpHOi Bepcreid, 0ecIiaTHO MpeAoCTaBIseTCs WieHaM ACCOIUAIUY JIECOTI0Ib30BaTeNe i
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,JIOHyC’I‘I/IMbIﬁ YPOBEHE JSHEPIUM CePVM VMMIIYJIbCOB KOJUJIMMMMPOBAHHOI'O IIOTOKA
JIa3epPHOT'0O M3JIydYeHMA IOJI4d IJlas, KO’I‘Oprﬁ PaBeH MMHMMAJIBHOMY W3 IBYX

3HaueHuy sHepruu W um W

1 2
W =W (t), mme t = 2 c;

1 noy

N 2/3

W =W (tray ) x (-—-) ’

2 nny u KCU

-3
roe Tay = 4 x 10 c, N= F xt + 1 = 21, xcm = 1
u u

(HeCTabUIIBHOCTE DJHEPIUM MMIIYJIBECOB HEMS3BECTHA) .

W (t) omnpenmessemM B COOTBETCTBMM C 1II. 3.4.1 no Tabmuue 3.4
nny
(puc. 3.5).
-4
P (t) = 5,9 x 10 Br;
nny
-3
W =W (t)y = P (t) x t =1,2 x 10 Ix
1 nny nny
W (Tray ) onpenensem, B COOTBeTCTBUM C . 3.4.1, mo Tabmn. 3.3
noy n
(puc. 3.4).
-5
W (ray ) = 2 x 10 Ik ;

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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nmy u

-5 2/3 -4

W =2 x 10 x (21) = 1,52 x 10 Ix .

Tak kak W < W , mojgyyaem:

[Ipy XPOHMYECKOM BO3IEMCTBMM Ha IJla3a B COOTBETCTBMM C II. 3.5:

W (t) = 1,5 x 10 Ix.

noy

OmnpenengeM OpenejibHO IONYCTUMBEI YPOBEHb DBHEepTUU JIa3EepPHOTO
c
uaaydyeHmus W (t) @mjIg KOXM B COOTBETCTBMM C Hn. I. 3.6 um 3.8.2,
nnmy

KakK MMHMMAaJIbHOEe 3HadeHume m3 W m W

1 2
1 ooy
N 1/2
W =W (ray ) x (=--)
2 noy u KCU

He sBnsiercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIUH JIECOTIO0Ib30BaTeNeH
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Ilo Tabmuue 3.6 (puc. 3.8) HaxoIMM:
-2 -2
P (t) = 1,15 x 10 Br, W =W () = 2,3 x 10 Ix .

noy 1 oy

[lo Tabmuue 3.6 (puc. 3.7) HaxoOuM:

-3
W (ray ) = 4,1 x 10 Ix;
ooy u
-3 1/2 -3
W =4,1 x 10 X (21) = 6,60 x 10 IIx .
2
c -3
W < W. Taxum obpasomMm, IOJ9 KOXM uMeeM W (t) = 6,6 x 10 Iox,
2 1 nmy
-4
a npu XPOHMYECKOM BO3meucTBuM - 6,6 x 10 IOx .
CpaBHeHME NpPEeneJIbHO IOOIIYy C TMMEIX 3HAYEHUN SHEPpIUM C
c
COOTBETCTRYKUMMM 3HaueHMaMmu W (t) Ha TpaHuLE pabouen 3OHBL
[IOKas3EBaeT, uTo OTpPaxeHHOEe Jla3epHoOe UMBJIydeHMe [IpelcTaBJdeT
OIAaCHOCTL IJjiad IJla’s u 0es30omnacHo njua koxu. CreneHb OIACHOCTU
OTPaXEeHHOTO MBJIyUeHMs IJid IJla3 paBHa:
c -2
W (t) 1,54 x 10
3Ta = ——————-— = ——-——————— = 1027.

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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W (t) 175 x 10

nny

Onpeﬂenel—me KJIaccCa OIIaCHOCTIM no Tabmuue 4.1 IIOKa3kIlBaeT, gTOo

ODaHHOe Jla3epHoe m3mesyime oTHocuTcAa kK III kJjaccy:

4 C
W(t) = 8 x N IIx = 168 Ix < mm x 10 x W (t) = 207,2 Ix.

nny

[Ipy BKCIJIyaTalMM YCTaHOBKM HeODOXOOMMO MCKJIOUUTL BO3IEMCTRBUE
3epPKAaJIbHO OTPaXeHHOTO U3JIy4deHMrsda, a OJI8g 3ammMTel oT OMddysHO
OTPAXEHHOT'O MBJIyUYEHMHI HeOOXOOMMO MCIOJIB30BAThH CpencTBa 3allMTEl  C
ONTUUECKOM IIJIOTHOCTBI D >= 3,04, rme D = lg »sTa.

JgaMbna JgaMbna

[Ipumep 5.

YCTaHOBKA HOJiS CBapkKM CTeKJa.

XapakTepucTuka YCTAHOBKM:

- IOJMHa BOJIHE M3ayueHmsa jgambma = 10600 HM;

- pexuM paboThl — HEINPEPHBIBHEI;

- MOIHOCTBL u3ayueHmsa P = 30 BrT;

— OJIUTEJIbBHOCTBb OHOHOM TEeXHOJOITMUYeCKOoM omnepaumm t = 15 c;

- IOMaMeTp OATHA M3JIydeHMd Ha [NOBEPXHOCTM obpabaThHBaeMOM IeTalu
d =1 mmMm.
I

MaxCcUMaJIbHEM YPOBEHb IOUOOY3ZHO OTPaAXEHHOT'O M3JIyUEeHMS Ha IpaHULe

3 -2

pabouey 30HH paBeH 1,2 x 10 BT x M .

TpebyeTca onpenesiuTh KJIACC YyCTaHOBKMU.

[lpemelbHO HOONYCTMMEBEIM YyPOBEHBL OOJYUEHHOCTM IJId M3JIydeHus C

nnmuuoy  BoJiHel 10600 HM OpM OOHOKPATHOM BOB3IEMCTBMUM Ha IJla3a UM KOXY

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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B TeueHMe 15 ¢ B coorTBeTcTBMM Cc IoI. 3.8.1 (Tabn. 3.7) paBeH

3 -2
E (t) 1,3 x 10 Br x m , a OpM XPOHUUECKOM BO3IEMCTBUU
nny
-2
corjacHo n. 3.9 - 260 Bt x M .

CoryjacHo Tabmuue 4.1 jla3ep, BCTPOEHHEM B YyCTAHOBKY, OTHOCUTCH

k IT xJjlaccy OIaCHOCTM:

-2
P(t) = 30 Br < i x 10 x E (t) =
nmoy
—9 3

= 3,14 x 10 x 1,3 x 10 = 40,8 Br.

CpaBHeHMe OOJIydeHHOCTM Ha I'paHulle pabodel BOHBL C [OIPemesIbHO
LOOITY C TUMBIM 3HaUYEeHMEM ODJIYyUYEHHOCTH nokaswBaeT, d4YTo IOMbdy3HO
OTPaXeHHOEe M3JIydeHMe He MNPeCTaBJIgeT OIaCHOCTM IJid IJlas UM KOXMU.

IpuMmep 6.

YCTaHOBKA nOJIS CIEKTPOCKOIUU.

XapakTepucTuka YCTAHOBKM:

- IOJMHa BOJIHE M3JayueHmusa jgambma = 340 HM;

- OJUTEeJILHOCTL ONHOT'O MMIyJbca Tay = 10 c;

- YacToTa CJIedoBaHMsa UMIYJILCOB F 10 Tu;

- CpemHsas MOWHOCTHL P = 8 BT,

- OJIUTEeJNIbHOCTbL OomHoOM omnepaumm t = 10 c;

- KOJMYECTBO oIepauuyr 3a paboumyt meHb n = 250.

MakKCMMAaJIbHEM YPOBEHb IMbbOYy3HO OTPaXeHHOTO MIJIyueHMS Ha I'pPaHulle

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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pabouey 30HEI CO3TaeT OOJIydeHHOCTH E 10 BT x M . CyTouHasa
max
CUTMA 3 -2
nosa npu BRIOJHeHMM 250 onepaumyt pabsHa H =25 x 10 IIx x M
Heobxomumo onpenesiMThb KJIACC OIACHOCTM JIa3€pPHOM YyCTAHOBKU.

BHaueHue I[IIY sHepreTUUeCKOM OOJIydeHHOCTM 3a BpPEeMHA BHIIOJIHEHUS

OOHOM oIepauum corjacHo Tabjn. 3.1, nyHkraMm 3.2.2 u 3.3 pPaBHO

-2
B = 800 BT x M , a IJja XPOHUMUECKOTO BO3IEMCTBUA, B
noy
-2
coorBeTCcTBMM C . 3.3 - 80 Bt x M . IllpemenbHad CyTOUYHasa Ho3a IJs
CUTMA 4 3 -2
OOHOKpPaTHOTO BO3IeMcTBUA H (3 x 10 ) = 8 x 10 IIx x ™

nny
71 omnmpemesyieHMs KJjlacCa OIIACHOCTM IIPOBEPSEM BHIIOJIHEHME YCJIOBMM

Tabauuer 4.1.

-2 -2
P(t) = 8 Br < i x 10 X B (t) = 3,14 x 10 x 800 = 25 BrT.

nmy

YCcTaHOBKA OTHOCHUTCHS KO II KJlaccy.

CUTMA 4
CpaBHeHUue E n H (3 X 10 ) C MaKCUMaJIbHOM
nny nny
CUT'MA
OBJIydeHHOCThO E Ha I'paHulle paboduey 30HBL M CYyTOUYHOM »HO30M H

max
npM BeIOJHeHUM 250 omepaumiyt NOKasHBaeT, UYTO OTPAaXEHHOEe M3JIyUdeHUe

IIpM BEBEIIIOJIHEHUMM OIOHOM oriepalMnm He InpeacTaBjideT OI1aCcHOCTIN, OIOHAaKO

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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IpY BHIIOJIHEHMM 3a paboumy m»OeHb BaljaHupoBaHHEIX 250 onepauun

CUTMA
cyTouHas moza H [IPEBHIIAET INPEeleJIbHO HOONYyCTMMOE S3HaUYEHUE
CUTMA 4
H (3 x 10 ) B 31,2 pasa.
noy

[Ipy 3KCIJTyaTauMy YCTAHOBKM HEOOXOOVMO MCKJIOUMTH BO3INEVCTBUE
3€pPKAJILHO OTPaXeHHOTO M3JIydYeHUd, a oOJjid 3alMTH oT omddy3HO
OTPAXEHHOTO M3JIydyeHUs HeoOXOIOMMO MCIIOJIb30BATH CPEACTBa SBallUTH C
ONTUUECKOM IIJIOTHOCTBI D > 1,5 (D >= 1g 31,2).

Jambna Jambna

Mpumep 7.

[[ydoK JIa3€pPHOTO MBJIyYeHUs C [apaMeTrpamu, IPVBEIEHHBIMU B
npuMmepe 3, pacumpsaeTcs ONITUUYECKOMN CHUCTEMOM oo oramMeTpa

-2
d =2 x 10 M. [IOTOK M3JIydeHMS HANpPaBJIEH NEePHEeHIMKYJISPHO I[IJIOCKOM
ini
IMddy3HO oTpaxawlely NOBepxXHOoCTM. Touka HaOJIeHMS pPacloJioXeHa Ha

NpaMoOM, IHNPOXOIAlEel dYepes LeHTp oO0JydaeMoM Ijomalky non yrjom TOTA

= 60 rpam. PaccTosHME OT IMOBEPXHOCTU IO Touku Habjgomenus 1 = 0,5
M.
pis
Onpenenure W ojs HabjomaTesd.
noy

[lparuna pacduera Y momddy3HO OTPAXEHHOTO MUBJIYUYEHMSA MBJIOKEHH B

nyHkre 3.4.2.

c
018 KOJIIMMMPOBAHHOTO M3JIyUeHMS 3HaueHue W (t) ompenejyieHO B
nny
-7
npuMmepe 3 u cocraBuasgeT 6 x 10 Ik mIpM OOHOKPaTHOM BO3IEMCTBUU.
YTJIOBOV pasMep MCTOUHMKA IUGPY3BMOHHOTO M3IJIydeHUs aJibda C

He sBrsieTcst opunmanbHOM Bepcreid, 0ecIuiaTHO IpeaoCTaBIIseTCs WieHaM ACCOLUAINH JIECOMOIb30BaTeNen
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OOCTaTOUYHOM CTENEeHbI TOUHOCTU paccdmMTeEIBAE€TCHA II0 @opMyne:

d cos TOTA

B wHameMm ciiyuyae ajabda = 3,5 x 10 pan.

npen
[lonpaBOUHEM kO02QOULIMEeHT B Opm IOJIMUTEJbHOCTM objiydyeHusa 1,5 X
=7

x 10 C corJylacHO Tabiuue 3.5 (puc. 3.6) paBeH:

B =28,2 x 10 x ansda + 1 = 4,28.

B3HadyeHue npeaeJiIbHO ﬂOHyCTMMOﬁ SHepI'um B TOUKE H&@HDEGHMH
I -6
cocraBjgeT W =B x W = 2,6 x 10 Ix .

ooy nny

[12.2. OcobeHHOCTH onpenejseHus Y Ja3epHOTO MINYUYEHUS BUIMMOTO
n  OamxHero MK 1OuanasoOHOB CIeKTpa I[IPM MCIOJb30BaHUM OITUUECKUX

cCpencTre HabOJoOeHUS

12.2.1. KoanuMMpOBaHHOE Jial3epHOoe UuIJIyueHUe

Ecam nna HabOIoOeHMS MCTOYHMKA JIa3€PHOTO MBJIIYYEHMS MCIOJb3YKTCH
onTudUeckue Npubopsl (OMHOKIM, TEeJIECKONH M T.I.), DHeprerudeckKas
SKCIO3ULMA MM OOJYyYeHHOCTHL CeTUaTKkM IJlal3a MOXEeT CYIeCTBEHHO
BO3pacTaThk. Hambojsiee HaOeXHBEIM MEeTOIOM OLEHKM M3MEeHEeHMS CTEIleHU

OITIaCHOCTNM WU3JIYUYEHUMA HABJIA€TCA COIIOCTAaBJIECHUE PeE3IYIILTATOB M3MEPEHNA

He sBnsiercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIUH JIECOTIOIb30BaTeeH
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SHepI'Mnm i MOIHOCTWV, HpOXOHHM@ﬁ gepe3s OT'PaHMUMBAKIYIO aAllepTypy
IMaMeTpOoOM 7 MM, IIPV HEeIIOCpeICTBEHHOM HabOJOOeHUM U npm HabJoOeHum cC
VCIIOJIBE3OBAHMEM OIITNMYECKOTI'O anGOpa. B IIOCJIEedJHEM ciiydae
OTrpaHMUYMBaAIlad aliepTrypa pacliojlaraeTCAd BOJIU3U OKYJIApPa B IIJIOCKOCTWN,
COOTBeTCTBmeeﬁ ITIOJIOXEHUMIO PoOoroBMIE I'Jla3a4d. OTHOWEeHME Pe3yJIibTaTOB

MBMEPEHUM IaeT IONPaBOYHHM KO3OOMUMEHT IOJI9 KOPPeKUMM IIpenelibHO

IOy CTVMMEIX YPOBHEN MBJIy4YeHUd, YCTaHaBJIMBaEMEIX HaCTOAIMM
OOKYMEHTOM.

TeopeTHUeCKME OLI€HKM, KaK [NPaBMJIO, SBJIAOTCA NPUOIMXEHHBMM. B
PEKOMEeHIaLUMAX [0 [IPUMEHEHU TAKUX OLIEHOK 37ecChb u majee

paccMaTpuBaeTcsa Haubojiee PAaCHPOCTPaHEHHEM TUIl OINTUUECKUX CPelCTB

HaOJIIIOeHMI, Yy KOTOPHBIX IMaMeTp BEXOIHOI'O 3pauka MeHblle UM pPaBeH
-3

7 x 10 M (TeopeTuUUYeCKUMN OMaMeTp 3padka rjasa), a I[norepu

U3JIyUYeHMsa, CBS3aHHBIE C IOIJIOUIEHMEM M OTPaXeHMeM Ha IIOBEPXHOCTAX

ONITUYECKUX BJIEMEHTOB U T.H., [IPeHeDpeXMMO MaJlHl.

[l[pMeHeHMe OINTUUECKOTO cpencTrBa HabOJoOeHMsa C yBeJIMUeHUEeM
(kpaTHOCTBRIO) k Cc mno3uMuM¥ ©e30I0acCHOCTM DKBMBAJIEHTHO YBEJMUEHUI
IMaMeTpa OTpaHMUMBAKIEN alepTypeHl B k pas.

TakuMm obpa30oM, IJIA OINpPeleJIeHUd NPpelesibHO JONYyCTUMEIX YPOBHEM

SHepI'um N3JIy4dEeHNA npm InIpAMOM HaOJIOOeHUNU KOJUIMIMMPOBAHHEIX IIYYKOB C

[IOMOIBI OINTUYUECKMX NPMOOPOB CJedyeT HOPMUMPOBATE SHEPIUI 1N
MOWHOCTb MBJIYyUYEeHMsa, [NOpolleIlero UYepe3 OTIPaHMUMBAKIYD alepTypy
-3
ouameTpoMm k x 7 x 10 M, PacCIOJIOKEHHYK B IIJIOCKOCTM BXOIOHOTO
omn omn
3pauka npubopa. 3HaueHuda W n P He IOOJIXHEl MNpeBHIaTb W
nmy nny nny
nu P , omnpenejysgeMblx NyHKTaMu 3.4 m 3.5.
noy
Ipumep 8.

Ii1sa cos3IaHMs ONTUUEeCKMX 20PeKTOBR MNPM [NIPOBEIEeHUM MY3BEKAaJIBHOTO

He sBnsieTcst opunmanbHO Bepcueid, 0eciiaTHO MPeoCTaBIIseTCs WieHaM ACCOLMAIMH JIECO0Ib30BaTeNIeiH
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moy VCIIOJIB3YyEeETCA HerepHBHHﬁ Ten—HEOHOBEIM JjJlasep, n3JIydeHre

KOTOpPOTO npm CKaHMPOBaAHUMA MOXeT OKas3aTbCHd HallpaBJIEHHBIM B
BpMTeHbHHﬁ 3all. OHpeHeﬂMTb InpeageJIbHO IOOIIyCTUMMYK MOIIHOCTBEB Jia3epa C
ydyeToM TOTITO, qTOo OTOeJIbHEIE pureIin, SaHVMaKmme PAObBL JaJiplie

ceagpMoro, MOr'yT IOJIB30BaATbCHA TeaTpaJlbHBEIMM OMHOKJIIMM C KPaTHOCTBIO k

(1) -2
= 2,5. JIuamMeTp InOydka B IJIOCKOCTM 1-TO0 psanma d = 5 x 10 M,
II
(2) -2
Ha ypoBHe 7-T0 pgma d = 6 x 10 M. CKOpPOCTb CKAHMPOBAHMA B
II
-1
jockocTu l-ro pama voo= 2 M X C , B IIJIOCKOCTM /—-T'0 psAna
1
-1
v =3 M X C . PacnpeneneHue MHTEHCMBHOCTM M3JIyUYeHUHA B

MIOMNEPEYHOM CEeUEeHUM JIa3€PHOTO MydkKa OJIM3KO K OIHOPOIHOMY .
BpeMma ob6nydeHUs TJas COOTBETCTBYET BpEeMeHu IPOXOXIOEHUS
JIa3epHOTO MNydYyKa uyepes OTPaHUYMBAaKIYyn anepTypy .

IOinsa spuresnen 1-ro pdna:

t = e — =2,85X10 C.

IOnsa spurenem 7-ro pdana:

(2) -3

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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CooTBeTCTBYyKRIME 3HAUEHUA npenesbHO OOy C TVMBIX napaMeTpoOB
MBJIyUYEeHMsa C IOJMHOM BOJIHEL 633 HM oIpezendanTcsa no Tabimie 3.3 C

yuyeToM KO3QPUIMEeHTa IUIMEeHMUYEeCKOI'O 3alaca, 3alaHHOT'O IyHKToM 3.11.

(1)
W
(1) nny -5
P = -———— = 3,9 x 10 Br;
noy (1)
t
(2)
W
(2) nny -5
P = -——— = 4,3 x 10 Br.
nny (2)
t
(1)
3HaueHue P onpemesder npenejyibHyKn MOIIHOCTb UBJIYYEHUS,
nny
-3
npomenuero uepes anepTypy IouameTrpom 7 x 10 M. [lolHass MOIHOCTH
jlasepa IIpU 3TOM COCTAaBJIAET:
(1)

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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(1) (1) I IEJBTA -3
P = P (-———————- ) =2 x 10 Br.
noy -3
7 x 10
AHAJIOTMUHO OJid SPMTeHeﬁ 7—PO pgna, IIOJIb3YKIMXCHA TeanaﬂbHHMM

OMHOKIIAMM (OTpaHMUMBaolasa alepTrypa yBeJumdeHa B 2,5 pasa):

(2)
d + d -2 -2
(2) I bx menrvTa 6 x 10 + 2,5 x 10
t L gy =
nesbTa v 3
2
-2
= 2,83 x 10 C;
(2) -5
P = 3,9 = 10 BT;
nmy
(2)
d
(2) (2) n 2 -4
P = P (- ) =4,7 x 10 Br
noy -3
k x 7 x 10

TaxkmM o6pa30M, MCIIOJIB30BaHMeE TeaTpaJIbHOI'O OMHOKJIA CYHECTBEHHO

IIOBHIIAET OIIaCHOCTb IIOBPEXIOEHNMA Jjias. MomHOCTB Jlazsepa npm

He sBnsiercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIUH JIECOTIOIb30BaTeeH
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-4
PACCMOTPEHHEIX YCJIOBMAX He IOJIXKHa npeBbmaTs 4,7 x 10 Br.
pumep 9.
ONTMK NPOBOIUT NCTUPOBKY BEHXOIHOT'O 3epkKajla TIeJIMi-KaIMMeBOTO

Jasepa, paboTapmero B HENPEPLIBHOM PEXMME, MCHONb3YS AOUOITPUMHYIO

TpyOKy C KpaTHOCThIO k > 1. [JjnMHa BOJIHBEL M3JydeHUsa JjaMbia = 441 HM.

MoOmHOCTE TeHepUupyeMOoT'0 WUBJIYyYeHMs, BO3HMKAKIETIO B IepBOM CcTamumu
-3

OCTUPOBKH, - mo 1,5 x 10 Br. ImnamMeTp Iyuyka WMIJIYyUYeHUs He

npeBemaeT 3 MM.

OnpenenmTb OPONyCKaHME 3aLUTHOTO cBeToduIIbTPA T,
yCTaHaBJIMBAEMOT'O Iepel IOUONTPUNHON TPpyOKOM oinsa obecreueHmd
BeszonacHOY pPaboOTH.

OIMTesIbHOCTh BO3IEMCTBMA Ha IJlazsa IIpUMEM paBHOM BpEMEeH!U
peakuusa MmuraHmusa: t = 0,25 c.

3HaueHMe NpenejibHO IOONYyCTMMOM MOWHOCTM M3JAy4YeHUS C OJIMHOU
BOJIHEL 441 HM OpuM OpSMOM OOJIydeHMM IJlas M OI'PaHMUMBAKLIIEN alepType

-3
ovameTrpoMm 7 x 10 M onpenenserca no Tabx. 3.3 (puc. 3.4) cC
OONOJIHUTEJIBHEM KO3OOMUIMEHTOM 3alnaca IOJig XPOHUUECKOI'O BO3LOEMCTBUA

B COOTBETCTBMUM C II. 3.5.

nnoy t

B paccMaTpupBaeMoOM cllydae IOMaMeTp NydKa WMBJIydeHMHd CyLeCTBEHHO

MEHbBIIEe IMaMeTpa OTI'pPaHMUMBAKUIEN alepTypbl Ha BXOOe OUONTPUMHON
-3

TpyOkM, paBHOTO k x 7 x 10 M. Ha BEIXOHE ONTUUECKOM CHUCTEME]

pr@KM IMaMeTp IIydKa YMEHBRIAaETCHA page; BEJIMYMHEL, paBHOﬁ

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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~d / k, UYTO Takxe CYLECTBEHHO MeHbIle TeOpPeTUUEeCKOTO IMaMeTpa
I
-3
3pauka (7 x 10 M) . TaxuMm ofbpasoMm, T[NOPaAaKTUUECKM BCe UIJIydeHUe

jaszepa INOpOXOoOMT dYepes 3paudyok IJlaska, a I[IPMBEIEeHHOEe BHIIE 3HAUEHNE

P omnpenejyigeT INpeleJjibHO IONYyCTUMMOE 3HaueHMe ofumeM MOIHOCTU
noy
nsJydeHusa P', nOpoumenumero 3alMUMTHEM CcBeTOoduiIbTp: P' = P .

nny

AHAJOTUYHEY pel3yJbTaT Ovl OB [NOJIyYeH M IJig Ccjiydasd IOIpaMoTo
oByyuyeHud 1Jjlaz 0e3 MCIOJIBE30BaHMSA OITMUECKOI'O CpencTBa HabOmowneHud,
Tak kKak UM 3Iechb IJuaMeTp nOyuka d MeHblle TeOpeTMUeCKOoI'o pa3Mepa

IT
3pauka.

VueIMM CJIOBaMu, VCIIOJIb30BaHME IMOITPUMHOM TPyOKM He IIPUBEJIO K
YBEJIMUEHUI0O OIIaCHOCTM IJIA IJlas.

[locyenHMM BEIBOL MJIJIOCTPUPYET obllee MNPaBUIIO, COIJIACHO KOTOPOMY

IIpMMEHEHNME OIITUYECKMX MHCTPYMEHTOB IIJIA HaOJOOeHUS KOJIJIVIMMPO OBAaHHEBIX

JIJa3epHHX [IYYKOB IMaMeTpPOM, MEHBLIIMM IMaMeTpa 3padka I1Jiala, He
[IOBHIIAET CTENEeHM OIMACHOCTM I[OBPEXIEHMS CEeTUaTKM.

BosBpamasachs k peleHno [IOCTaBJIEHHOM 3amaun, onpenesmMm
MMHMMAJIbLHO HOONYCTUMYI BEeJIMUMHY [IPONYCKAaHMS S3allMTHOTO obuiabTpa T nJjsa

MUBJIYUYEeHUS C OJMHOM BOJIHEL 441 HM.

[12.2.2. PaccesHHoe wnu muddy3HO OTpaXeHHOEe UBJIyUEHUE
Fcim mMcTouHMKOM N3JIYy4YeHNHA ABRJIdeTCH HpOTHXeHHHﬁ O6%€KT,

VCIIOJIB30OBAHME IJIA HabJoOoeHn s OIITMYECKUMX HpM@OpOB He IIpumBOIMUT K

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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3aMETHEIM VM3MEHEHMAM SHepPeTquCKOﬁ SOKCIIO3MII VN mJin ODOJIYUEHHOCTH
CeTUaTKM Jiasa (BHer, KaK U paHee, paccMaTpMBaAKRTCA OIITHUYECKHUEe
HpM60pH, Y KOTOPBIX IOMaMeTpP BEIXOIOHOI'O 3padKa MEHblIEe TeopeTUdYeCKOI'O
IrMaMeTpa 3padkKa IJlas3a, a IoTepn M3JIYy4UYEeEHUA npeHe6peXMMo MaJisl) . 39TO

OBYCJIOBJIEHO TeM, UTO YBeJVUeHMEe DBHEePTUM UIJIyueHus, [OIpomenmero

2
yepes Bpadok 1mjaasza, B k pas (k >> 1 - ypelMueHMe MM KPATHOCTDb
npmbopa) CONPOBOXIAETCS YyBEJIMUESHUEM njiomanm n300paxeHus Ha
ceTyaTKe B Takoe Xe UMCJO pas3. YKa3aHHOEe [NPaBUIIO NPMMEHMMO, €CJMU

BUIMMEIM YIJIOBOM pas3Mep Muajydawnmero obwekTa ajibdha ©06e3 ONTUUYeCKUX
-3
CpencTB HabOJIOIeHMS OpeBbIIaeT ajboa = 2 x 10 pazn., a k x
npen
-3
anbda >> 2 x 10 pran.

[lpn oueHke maMeHeHuM IIIOY nmda riaas, CBA3AaHHEBEIX C MCIIOJIB30BaAHMEM
ONTUYECKUX NPUOOPOB, HeOoOXOoOMMO IIPMHMMATE BO BHMMAaHMe HabJwImaemoe
YyBeJIMYEeHVE BUIMMOTO YIJIOBOT'O Pa3Mepa MCTOUYHMKA MBJIyUYeHMS, KOTOopoe

om
cocTaBJygeT aJjbda = k x ansda.

dopmMmyJia, onpenensonas [IONPaBOUHHM ko3dbuumenT B B m. 3.4.2, cC

Yy4eTOM BO3MOXHOCTM MCIIOJIb30BAHMUA OITUUECKOT'O CPpeIcTBa HabOJoIeHUd

rnepenumeTcd B BUIOE:

B =B (k x anbda) + 1 (k x aneda > anabda ) ;

1 npen

B =1 (k x anbdpa <= anbda ) .

npen

pumep 10.

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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[Ipy ODPOBEIEeHUM XUPYPIMUECKOM OIlepaluuy MCIOJIb3YETCHS Jia3€pHHM

CKaJIbIleJIb Ha OCHOBE€ apI'OHOBOTI'O Jia3epa OHepaLU/IOHHbIﬁ MVKPOCKOII C

yBeaudeHueM k = 100. MOWHOCTBE OTPaXeHHOTO OT TKaHeM M IoNalalleIro
Ha BXOIHOM 3padoK MUKpOCkoIa uajdydeHus P = 0,1 BrT. [nMHa BOJHH
nsaydeHusa - 514 HM. uaMeTp COOKYyCHPOBAHHOTO IIydKa Ha OIepalMOHHOM
-4
none: d = 10 M. JIMTENbHOCTb HEIPEPEBHOM paboTel C JIa3€PHEM
II

nanyueHmem t = 120 c.

OnpeneyiMTe NPONYCKaHME T 3alMTHOTO CBeTOQUIILETPA,

obecrneumBapmero 0e30NacHyKn padoTy xupypra.

[Io Tabn. 3.4 (puc. 3.5) C ydyeToOM IMONPaBOYHOTO kO30dUlIMeHTa IJig
XPOHMYUECKOTO BO3IOENCTBUSA (m. 3.5) HaMmeM OpenejibHO IOONIYCTUMYIO
MOIWHOCTE MNPAMOTO OOJIYyUeHMS TJla3 KOJIJIMMMPOBAHHBIM [TOTOKOM M3JIyUEeHUS

-6
C OauHOM BOJIHH 514 HM: P =1,2 x 10 Br.
nny

V300paxeHre OIepalMOHHOT'O IIOJId HablowmaeTcsa B MUMKPOCKOIE Ha

-2
paccTosHUM Haujaydmero BuieHumsa - 25 x 10 M. Taxum obpasouM,
omn
BUIVIMEM YTIJIOBOM pa3Mep MCTOUHMKA MIJIydeHUd ajlbda COCTaBJISET:
k x d
omn I -2
anbda = ————————- =4 x 10 pan.
-2
25 x 10
[lonpaBOUHEM KODOOMLUMEHT B u 3HauUeHue P (m. 3.4.2)

nny

omnpemenigercsa no Tabjg. 3.5:

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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o
Il

10 (ansda ) + 1 = 2,6;

av)
Il
o

X P 3,1 x 10 Br.

nny nny

TakuM 00paz30M, NPONYCKAHME 3alMTHOTO QUIBTPa HA OJMHE  BOJIHH

514 HM He IOJIXHO [IPEBHUATH :

[12.3. IllpeneJIbHO HOONYCTHMEE DHEPIeTUMUYeCKMe IIapaMeTpPhl HeKOTOPHX
TUIIOB JIa3€pPOB IIPU XPOHUYECKOM BO3IENCTBUMU

[IpenesbHO IONYCTUMEIE 3HaAYEHUH HOPMUPYEMBIX SHEepreTUUeCKUX
napaMeTpoB MBJIyYeHUs Jla3epoB IIPM XPOHMUECKOM BO3IEMCTBMM Ha IJlasza

U KOXy MNpuBeleHbl B Tabiuue 2I1.1.

Tabmuma 2I1.1

HPEAEJBHO JOITYCTUMBIE DOHEPTETUYECKHUE ITAPAMETPBI

U3JIYUYEHUA HEKOTOPBIX JAZEPOB ITPM XPOHUYECKOM BO3JIEACTBUA

TR | DmHa V Inurens—- | Yac- | BozmencTBMe Ha IJiasza
BozmencTBMEe Ha KOXY !

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH
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|oany | i
| | -6 | 3 | e | -2
e l -2 i
! 110 110 110 B (t) 1320 BT X M
10 Y (t) 1320 BT x M l
l | l l | OOy |
|Ooy | i
| | -6 | 4 | e | -2
e : -2 i
! 110 110 110 B (t) 1320 BT X M
10 B (t) 1320 BT X M :
l i | | POy |
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I I I I o IOy I

o IOy | I
| | | | | |
| | | | | |
I I |
I I |
: =7 L3 | c : -1
| c : -2 |
po="— 110 110 10,25 ' W (t) 16 x 10 Ix
10 B (t) 1160 BT x M :
I i I I | OOy |
| IOy i i
| | | | | |
| | | | | |
I I |
I I |
: | -8 | : -8 | : -8
-8 | | -2 :
Moy - 1650 - '5 x 10 loomu. |5 x 10 W 11,6 x 10 IIx
5 x 10 |H 124 Ik X M !
nposon- | 750 ! ! ! | ooy |
| OOy | i
HUKOBLIE | | | | i |
| | :
UHXEeK— \ -8 | 2 : e : -7
| c | -2 :
LMOHHEIE | —-"- 5 x 10 110 10,25 W (t) 11,4 x 10 Ix
10 B (t) 176 BT X M !
Jla3eps | | I I POy |
| OOy i i
Ha oc- | : : : : :
| | i
HOBE ! : -8 | 4 ! ! ! -6
] | -2 i
AlGaAs, | -"- 5 x 10 110 10,25 W (t) 13 x 10 I
10 B (t) 1160 BT X M !
GaAs, | ! ! : U nmy !
| OOy i i
InGa- : | ! ! ! !
i i |
AsP, : | : | | | 6
| | -2 |
PbTe, L =" | Hermp . ! - 10,25 W 14,8 x 10 Ix
10 VB 1160 BT x M |
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: : -8 2 | | c . -6
e | -2 i
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l | I I POy |
| OOy | |
| | -8 4 L c | -5
e | -2 i
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meco- | L4 o4 : -1

-4 | -2 :

| HLMOHHEIE | —"-— 110 loouu. | 10 ‘W 11,6 x 10 Ix
110 ' H 1320 BT X M !

| Ja3epH | ! ! ! |onny |

| | OOy | |

iHa CF3, | ! ! ! ! !

| I I |
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I 12700, 1 loomH. | 1 'H 11000 IOIx x M |
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| 1 3500 : ! ! ' onoy !

| | OOy | i

| I | | | i |

| I I |

| I I |

| : | : : | | -2
| | | -2 |

| =" 110 loomH. | 10 ' E 1320 BT x M
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| l i l | P OOy |

| | OOy | i

L-—————- pomm - pomm o t-———= pomm o pomm - i
e fom— fom e

[IpumeuaHmsa k Tabauue 2I1.1.

O KOJIJIMMMPOBAHHBEIX IIYUKOB M3JIydyeHMsS B IOmanasoHe 380 < jaumboa
<= 1400 HM, OpencCcTaBJILKIMX HaMOOJBLIUIYID ONAaCHOCTbL IJid CeTyaTkM IJjas,
NpenejibHO HOOIYyCTHMMBIE I[apaMeTph 3amdalTca B TepMMHAX DHEPIUM U
MOWHOCTHU WU3BJIYyUeHUs, I[POXOIOAINErO uUepe3 OI'PaHUUMBAKIYID alepTypy

-3
ovaMmeTpoM 7 x 10 M. B ocTanbHEIX CJlyuyasax - BO3IEMCTBME Ha IJiasa
KOJIJIMMUPOBAHHOT'O WUII pPaccesaHHOTO UBJTYyUYeHUs B CIIEKTPaJlbHHX
ouarnasoHax I, 1171, BO3IEVCTBME Ha KOXYy MBJIyUYEeHMSI B CIEeKTpPaJibHEX
ouarnasoHax I, 11, ITT - npuBeOeHB BHAUEHMA [NPpenejibHO HOOIIYCTMMEBIX
DSHEPTEeTUUECKUX DKCIO3UUUN U ODOJIydeHHOCTEM.

JInTesIbHOCTh O@J’IyquMF{ nJjas N3JIydeHNEeEM B IOVMOTI'O Irallia3OoHa
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BHIOpaHa PaBHOM BpeMeHU peakuum MuraHmsa (~ 0,25 c). IJIUTEJIbHOCTb
obnydeHusa 1Jas Y& um UK masaydeHmMeM U IJIUTEJIEHOCTL OOJIyUeHUMS OIHOTO
“ TOTO Xe& YyuacTKa KOXM npuHaTa paBHov 10 ¢ (cMm. npumep 1 B II.
nm2.1).

IOisa Ja3eposB, paboTanmmx c ©oJpumomn YacTOTOM CJIeIOBaHUA
VMMIIYyJIbECOB M3JIyUdeHMS MM B pPexXyuMme MOIOYJALUMM MOIHOCTM, NIPUBOIOATCH

3HaueHusa [IIIY cpenHel 3a BpeMsa BOBIEMCTBUA OOJYUEHHOCTU TKaHEN

c
E (t) (orpaHMUMBAaKIAg alepTypa uMeeT 1nuamMeTrp 1,1 MM) VI
noy
e
cpelHeM MOIHOCTM U3JIydeHusa P (t) wmiIu 2HepPIUM CepUM UMIIYJIECOB
nny
c
u3ajgydeHmsa W (t) (orpaHmMuMBaKUasag alepTypa MMeeT OuMamMeTp / MM) .
nny

Ipy 5TOM IHapaMeTp KCM, XapaKTepusyoliny HeCcTabuJIbHOCTL SHEePIUMU
VMIIYyJILCOB B cepum (cM. 1. 3.4.3), OPUHAT paBHBEM 1.

[lpy BOBIEMCTBUM Ha IJlal3a M KOXYy M3JIyUeHHus JiazepoB YO amamnaszoHa

crnexkTpa (180 - 380 HM) HOONOJIHUTEJILHO HOPMUPYeTCsS IpeneJibHas
cyTouHas pmosa (cM. m. 3.2.2). B nTHMx ciaydaax, Hapsanoy C OpeleibHBMU
SHEPTEeTUUECKMMM I[apaMeTpaMy U3JIydYeHus, B Tadbnauie IPUBOOATCS

3HAUEHMSI MaKCUMaJIbHO IOONYCTMMOT'O KOJIMUEeCTBa OOJYyUeHUM OTIeJIbHBMU
VMIIyJIbCaMM B TeueHue pabouero ngHa - M (cM. nOpuMmMep 1 B . I[2.1).
Ecnm deyoBek HNomBepraeTcs BO3IEMCTBUIO CEpUM MMIYJIECOB, 3HaueHue M
PaBHO TNPOM3BEINEHMIO UMCJla MMIIYJILCOB B cepum N Ha oflee KOJIMUECTBO
OBJIyUEeHUN .

McnonpsyeMoe B Tabnuue COoKpalleHue "oouH." COOTBETCTBYET
pexyMmamMm, IOpM KOTOPHIX BO3IEMCTBME Ha IJlala M KOXY OTIeJIbHHX

MMIIYJILCOB CUMTAaeTCsa He3aBUCHMMBEIM (cM. . 3.4.3 m 3.8.2).
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[Ipunoxenue 3

Tabauua 31I1.1

TEXHUYECKHUE XAPAKTEPUCTUKHU
OCHOBHBIX PABOYMX CPEJICTB U3MEPEHUI, TPUMEHSEMBIX

P 1O3UMETPUYECKOM KOHTPOJIE

_______ T____________T________________________________________________
_______ |
i Tun | Pabouasa | XapakTEepPUCTUKM B PEeXMME MU3MEPEHUHA
SHEPIETUUYECKON |
| | OJIMHAa BOJIHHI, | SKCIIO3ULLUM
(pHEPTUH) !
| | CIEKTPAJIbHEN +t——————————— T-—————- T-—————- T-—————————- T-——-——-
——————— +
| | ImarnasoH, | OJIMTeJIb— | MAKCHU— | OJIMU— | IOmarasoH | Ipene
OCHOBHOM
| | 1amMbna, MKM | HOCTb WUM-— | MaJIbHALg | TeJIb— | MBMepeHun, |
OOoNnyCcKaeMom
! ! | IYJILCOB, 'yacToTa | HOCThb I Ik /M; Ik
[IOTPEMHOCTH, 3
| | \Tay , C | IOBTO— | BO3OEeM—
| I
| I

| | u | pesusa, | CcTBUA, |
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o= e s pomm - e o fomm - tomm
——————— +

: : . -8 -2 -

fng-2m 1 0,063; 0,69; 110 - 10 i 500 | 11,4 x I +/- 18
(30) :

: /1,06 : | : -5 4

: : : : : 110 - 10

| : -8 -2 | |

| 10,49 - 1,15; 110 - 10 i 500 I 11,4 x L/ -
30 |

: : | | | -5 :
1! :

: : : : : 10 - 10

: : . -6 -2 : -1 3

| 11,06 110 - 10 i 25 b 110 - 10 I +/- 10
(+/- 22) |

: : -8 -2 : . -5 3
PJIoM-2 10,637 0,69; 110 - 10 i 500 b 110 - 10 | +/- 18
(+/- 20) |

: 11,06 | | | |

: : | | | 5 1 11 g

| 10,063; 0,69; | - I - 'l - 10 110 - 10 ' +/- 20
(+/- 26) |

: /1,06 | | | |

: : -8 -2 : . -5 -
11 l
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| 10,49 - 1,15 110 - 10 i 500 b= 110 - 10 P/ -
30 l

: : : : | 5 1 -3 -

| 10,49 1,15 | - | - ‘1 - 10 110 - 10 P/ -
35 I

: : . -6 -2 : -1 3

| 110,606 110 - 10 i 500 b= 110 - 10 P +/- 22
(+/- 26) |

: : | | | 5 1 1 3

| 110,606 | - | - i1 - 10 | 10 - 10 L +/- 22
(+/- 26) |

: : -8 -2 | -5 4

PJoM-3 1 0,26; 0,34 110 - 10 i 500 P 110 - 10 P/ -

: : -8 2 3 4

JIOK 10,69; 1,06 1 10 - 10 i 10 P 1 10 -1 Pt/ -
20 |

| : -8 2 0 3 4
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| 10,49 - 1,06 110 - 10 P10 - 110 -1 L/ -

30 I

: : : -8 | | 4 3

1 JIDOK 10,53 - 1,15 | 10 | - b= 110 - 10 P/ -
20 |

: : | -6 | | | 3

| 110,06 | 10 | - P | 1 - 10 L/ -
20 |

L-————- pom - pomm e - - pomm e tommm -

[Ipunoxenne 4

3HAKH 1 HAAITUCHU

I1.4.1. .HaBepHBIC N3JACIINA JOJIZKHBI MAapKUPOBATHCA B COOTBETCTBUH C IIPUBCACHHBIMH HUKE
Tpe6OBaHI/I$IMI/I. 3HaKku JOJIXKHBI OBITh YETKHUMHU, XOPOIIO BUANMBIMHU U HAACKHO YKPCIIJICHBI HA U3ACITIUN.
Pamku TexcTa u 0003HaAUCHUS JOJIDKHBI OBITh YCPHBIMU Ha KCIITOM (I)OHC. Ecmu pa3MEPhI UJIN KOHCTPYKI A
H3CJIMA HE TO3BOJIAIOT MPUKPEIIUTE K HEMY 3HAK WJIW HAAIMUCh, TO OHHU TOJIKHBI OBLITH BHECEHEI B nacropr.

[1.4.2. JTro6oe nazepHoe uzaenue | kmacca JoMKHO UMETh NOSCHUTENbHBIN 3HaK (puc. [14.1) ¢
HAAMKCHIO:

JIABEPHOE U3JIEJIME KJIACCA 1
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[14.3. JIro6oe nazepuoe uzaenue Il kacca J0IKHO UMETH MPEyNPEKAAIONINI 3HAK B COOTBETCTBUU C
I'OCT 12.4.026 (puc. 114.2) 1 mOSCHUTENbHBIN 3HAK C HAAMHUCHIO:

JIABEPHOE U3JIYYEHHUE

HE CMOTPUTE B IITYYOK

JIABEPHOE U3JEJIME KJIACCA 11

[14.4. JTazepnoe uznenue 1l knacca 10KHO UMETh PEAYNPEKAAIONINN 3HAK U MOSCHUTEIbHBIN 3HAK C
HAAMKCHIO:

JIABEPHOE U3JIYYEHHUE

W3BETAWTE OBJIYYEHUS I'JIA3

JIABEPHOE U3JEJINE KJIACCA III

[14.5. JIazepHoe uzgenue IV kiacca JOMKHO UMETh IPEAYIPEKIAIOMINNA 3HAK U MOSICHUTEIbHBIN 3HAK C
HAJIIUCEIO:

JIABEPHOE N3J1YYEHHUE

U3BEr'AUTE OBJIYUEHMUS T'JIA3 U KOXHU ITPIMbIM

N PACCEAAHHBIM U3JTYYEHUEM

JIABEPHOE U3JIEJIMNE KJIACCA 1V

[14.6. JIazepusbie uznenus II - IV kinacca n0KHBI IMETH y anepTyphl, 4EPE3 KOTOPYIO UCITYCKAETCS
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H3JIyUCHHUC, MOSCHUTEIBbHBIN 3HAK C HaAIIMCBIO:

JIABEPHAS AIIEPTYPA

[14.7. JIazepHble uznenus, 3a UCKIOUCHUEM U3ennil | kinacca, JOJKHBI UMETh Ha MOSACHUTEILHOM
3HaKe HH(POpPMAIHIO 00 H3TOTOBHUTENE, MAKCHMAIILHOUM BBIXOHOW YHEPTUH (MOIIHOCTH) JIA36PHOTO
W3JIYYCHHS U JJIMHE BOJHBI U3TYYCHHUSI.

[14.8. TTanens 3aIMTHOTO KOpITyca (K0KyXa), IPpU CHATUU HIIM CMEIIEHUU KOTOPOH BO3MOXKEH JOCTYII
YeJIOBEKA K JIa3epHOMY U3JIYYEHUIO, JOJIKHA UMETh MOSCHUTEIbHBIN 3HAK C HAJIIUCHIO:

BHUMAHMUE! ITPU OTKPBIBAHUM - TIASEPHOE U3JIYYEHUE

[14.9. JlazepHble u3aenus, reHepupyromue u3nydeHue Bue quanazona 380 - 750 HM, TOJDKHBI UMETh
CJIEYIOIYIO HA/AMKUCh B MOSICHUTENILHOM 3HAKe:

HEBUJIUMOE JJASEPHOE U3JIYYEHHUE

[Ipunoxenue 5

YTBEPXIA YTBEPXIAI
(cm. IlpumeduaHue) I'yaBHEIM MHXEeHep (PpyKOBOIOUTEJID)
"o 19 . npennpmuaTmusa
"o 19 T.

CAHVTAPHHM TACIIOPT

Ha

MOIIeJIb
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1. Tun Ja3epHOM YyCTaHOBKU

2. OblacTb NPUMEHEHUS

3. OCHOBHBIE TEXHMUECKME XAPAKTEPUCTUKM YyCTaHOBKU
3.1. [apameTpe Jazepa:

PexuMm paboThl

(MMIOYJIBCHEIM, MMII. [NEPMOIUUYECKUM, HEIPEPHIBHLIM)

InyvHa BOJIHBEL (OJIMHBI BOJIH) , HM

BeixomHasa MOIWHOCTL, BT

sHepruda, IOx

OImMTenbHOCTh MMIOYJIbCa, C

YacToTa cijemoraHmsda, I'n

OIMTeJIbHOCTE CEPUM MMIIYyJIBCOB, C

PacxommMocThs Inydyka, pan.

ImaMeTp OydkKa Ha BHXOIE, M

Krmacc omacHocCTHM Jlazepa

3.2. XapakTepuCTUKU MCTOUHMKA MNUTAHMUSI:
BrICOKOE HaNpsSXeHMe B Lellax

yhnpapJjieHrsa, kB Ha

(ykasaTb OCHOBHHEE BJIEMEHTHI)

nmMTaHmsa, kB Ha

(ykKasaTb OCHOBHHE BSJIEMEHTHI)

Paboumm TOK B LEeNAx OUTaHusda, A

KoHCcTpykUMA JIAa3€PHOM YCTAHOBKM OTBEUaeT (He oTBeuaeT) 1o
BIJIEKTPOOE30NaCHOCTHU - mTpeboBaHuaM I'OCT 12.2.007.3 wu "IlpaBun
YyCTPOMCTBa BIJIEKTPOYCTaHOBOK" (I1ys) , 1o B3PEBOOINACHOCTHU -

TpeboBaHusaM I'OCT 12.1.010-7

3.3. XapakTepucCcTMUKa MCIIOJIHEHUS JIA3€PHOM YCTaHOBKU:
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4. OnacHbele U BpenHbEEe QakKTOPH, CONYTCTByIMe paboTe YyCTAaHOBKU U
MEPHl BallUTEL

CymecTByeT (He CylWleCcTBYeT) OINAaCHOCTbL, TpebywonTrca (He TpebyinTcH)
MEpPH BallMTE (HYXHBIM KBaZpaT BHIOSJIUTDH)

4.1. JlazepHOe UBJIyUEHUE

npAaMoe M 3€pKaJIbHO OTpaXeHHOe:

-2 -2
Ix, IIx x M (BT x M )
MaKCMMAaJIbHBEM YPOBEHBL B pabodel 30HEe
IOy mpiia ojias , IOV niiga KOXm
BeszonacHoOe pacCcTodaHME
Inddy3HO OTpPaXEeHHOE:
-2 -2
ok, IIx X M (BT, BT x M )
Ha paccrosHumM 10 CcM OT »KpaHa
MaKCHUMAJIbHE YPOBEHb B pabouey 30He
YIJIOBOVM pa3Mep NPOTSAXEHHOI'O MCTOUYHMKA
oy gprmsa oias
fesonacHoe pacCToSHUE
TpebyeTcsa (He TpebyeTcsd) TNPUMEHEHME CPEeINCTB MHIOMBUIOYAJIbHOM
3aUMTE
OnTmueckasd IJIOTHOCTHL CHU3: He MeHee Ha IOJIMHE BOJIHEL
Tpebyerca (He TpebOyeTcs) IpPUMEHEHME CPeICTB aBTOMaTUUYECKOTO

KOHTPOJIS M IMCTAHLUMOHHOTO YIPaBJIEHUS

4.2. YpPOBHU IIlyMa I[IPEBHUAKT (He IPEBHIIAKT) INOINYCTMMEIX SBHAYUEHUN,
YCTaHOBJIEHHEIX "CaHMTapPHEIMM HOpMaMM JONYCTUMHX YPOBHEM UlyMa Ha
paboumx MecTax" N 3223-85

Tpebywrca (He TpebyrnTCcd) CpencTBa 3alMUTH

4.3. YPOBHM HaIPSAXEHHOCTHU DJIEKTPOMATHUTHOTO IIOJIA IPEeBHIAIT (He
[IPEeBHIIAnT) HOPM, ycCcTaHOBJeHHHx I'OCT 12.1.002 m T'OCT 12.1.006

TpebyeTcsa (He TpebyeTcs) BzBammTa
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4.4. YPOBHM MOHMBUPYKUETO MIJIYUEHMS [NPEBHUAIT (He [IPeBHUAIT)
HOPM, YCTaHOBJIEHHEIX HPBE-76/87

Tpebyerca (He TpebyeTcsd) zBammTa

4.5. KoHLeHTpaluusa TOKCUUECKMX BelleCTB B BO3Oyxe padouey 3OHH
npesemaeT (He npesbiuaeT) I[IIK, ycrarHormeHHEIXx I'OCT 12.1.005

TpebyeTcsa (He TpebyeTcs) NPUMMEHEHMNE Mep CIelMaJIbHOM 3allMTH :
ecTecTBeHHAasa BeHTuUAaluMsa, oflasd NPUTOUHO-BEITSAXHAS MEeCTHad, CpencTiBa

VHIVBUOYAJILHOM BallThH

4.6. OmacHOCTbL BO3TOPaHMA TOPRUMX MaTepraJjioB MMeeTCsd (uHe
VMeeTCcs)
JOCTATOUYHO IIPMMEHEHUA orpaXxigeHmd 12 OI'PaHMYEHMA Xomoa IIydKa

TpebyeTcda NPUMMEHEHME MEp 3alMTEHL

4.77. Jpyrue olnacHbEe M BPeNHEE NPOU3BOINCTBEHHEE (QaKTOPEH:

5. TpeboBaHMA K pPasMelleHUI0 YCTaHOBKIU:

YCTaHOBKA pasMelaeTcsa B OTIOEJIbHOM IIOMEUEHUN

OonyckaeTcsa (He IONyCKaeTcCcsd) pa3MelleHMe B I[IOMEUeHUM OPYyIUX
YCTaHOBOK C OIHOBPEMEHHEIM BEHIIIOJIHEHMEM HECKOJIBKUX Ollepalnu

BHYyTpeHHAS OTIOeJIKa CTEeH UM [IOTOJIKA:

OOJIDKHa MMEThb MAaTOBYK IOBEPXHOCTHb

IIPOMBBOJIEHO OKpalleHa

IBepM MOMENEHUM OOJIKHEI OBITb OOOPYIOBAHH:

BHYTPEHHMM 3aMKOM

CBETOBOV CUT'HaIM3aluemn

3HAKOM JIa3epHOM ONlacHOCTM B coorTBeTcTBUM c I'OCT 12.4.026

[IlpuMeuaHre . HacToammn IOOKYMEHT yTBEpXOaeT KOMIIETEHTHAasA
opraHm3almng MuHMCcTEepCTBa 30PaBOOXPAaHEHMA CCCP 10 YyKasaHMUKo
[IOCJIeOHEeTO.

He sBnsercst opunmanpHOM Bepcreid, OECIUIaTHO MTPEA0CTaBIIACTCS YieHaM ACCOIMAIIMH JIECOTIO0Ib30BaTeeH



[Mpunanoxss, [Tomopes u [Ipuonexss — Www.alppp.ru. [TocTosiHHO AEHUCTBYIOIIUI TPETSHCKUIT Cy/I.


http://www.alppp.ru/

[Tpunoxenue 6

CPEJCTBA UHJIUBUJIYAJTBHOM 3AIIATHI OT JIASEPHOI'O U3JITYUEHUS

I15.1. 3amuTHbIEe OYKHU

——————————————————————— et B B
| Mapka OUKOB | Mapka ceBeTO- | IranasoH | OnTmueckasa |
| | QUIIBTPOB | 3alUTE, HM | IJIOTHOCTH

fmm fomm fomm - fomm +

| BH22-72-C3C22 1 C3C22 1 630 - 680 | 3

| | 1 680 - 1200 | 6 |
| | 11200 - 1400 | 3

| BHO4-72-C3C22-CC23-1 1 C3C22 1 630 - 680 | 3

| | 1 680 - 1200 | 6 |
| | 11200 - 1400 | 3

| 1 0C23-1 1400 - 530 | 6 |
| BH62-J117 VJI17 1 600 - 1100 | 4 |
i i 1 530 | 2 |
| BH62-0X | OX 1200 - 510 | 3 |
r------—-————-————————- +t--—-———- +t--—-—————- +t--———————-

115.2. 3ammMTHEIN TAIIEBON MUTOK

——————————— ettt B st
i Mapka | Mapka | Imanas30H 3alllMTh, HM | OnTrueckasa

| WMTKa | cBeTOQUIIBTPA | | IJIOTHOCTb |
fom— fomm oo e et +

| HOTI2 P JI17 | 10600 | 2 |
| i I 10600 ! 4 !
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! ! T o m - +

| I | OT cJendmer ApKoCcTHM (OJg IJial3a) B Ouamna-—
I I | 3oHe 400 - 1100 !

L-————————- tom e e

I15.3. 3amuTHbIe HACAAKH /11 HACTPOUIIIUKOB PE30HATOPOB ra30BbIX JIA3E€POB

——————————————— R e it
| Mapka Hacanoku | IivHa BOJIHE, HM (TuMI Ja3epa) ! MaxkcuMaJlbHasa i

| | | MOIIHOCTL, BT |

Fom————— o F——_— +

I 3H-0,441 1441 (renmn-xKaIMMeEeBEI) l 3 -4 !
| | | |
1 3H-0,488 1 488 (aprOHOBELINM) : 3 -4 !
| | | |
1 3H-0,51(0,58) 1510 m 580 (Ha nmapax mMenu) | 3 -4 |
| i | |
I i I -2 |
1 3H-0, 633 | 633 (reaumm—-HEeOHOBHI) | 5 x 10 |
L-————————————— e tamatat L L o m e

[Ipunoxenue 7

NHCTPYKIUA
O OKA3AHHWIO ITEPBOM ITOMOIIHY ITPY ITOBPEKIEHVHN OPTAHA 3PEHUSI

N KOKHBIX ITIOKPOBOB JIABEPHBIM U3JITYUEHUEM
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[Tpu HEOMAaronpUSATHBIX YCIOBUSAX JIA3EPHOE U3ITYYCHHE MOXKET IPUBECTHU K MOBPEXKICHHIO TJ1a3a.
CTGHGHL TSIOKCCTU U xapaKTep HOBpe)KI[eHI/Iﬂ 3aBUCAT OT QJINHBI BOJIHBI I/I3JIyIIeHI/ISI, cro 3Hepr1/11/1,
JUTUTEIbHOCTH BO3JICUCTBUSA U IPYTUX YCIOBUU.

BosmerncTeue yabtTpaduoseTrororo (180 < mambma <= 315 HM) wuIu
6
nHbpakpacHoro (1400 < jambma <= 10 HM) JIa3€PHOTO MBJIYUEHUS MOXET

IIpmMBeECTM K IIOBPEXIEHMI POI'OBUIIEIL.

BoszneiictBue nazeproro uznydeHus Buaumoro (380 < jmsimoma <= 780 HM) win OIM>KHETO
uHppakpacHoro (780 < msmOaa <= 1400 HM) 1MANA30HOB CIIEKTPA MOKET BBI3BATH MOBPEKACHNE CETYATKH.

[Ipu noBpexIeHUH POrOBUIIBI TIOSBIISIETCS OOJB B TJ1a3aX, CIIa3M BEK, CIIE30TCUCHHE, TUTICPEMUS
CIIM3UCTBIX BEK U IJIa3HOTO sI0J10Ka, X OTEK, OTEK 3MUTENIUS POrOBULIBI U 3pO3HH. TspKenble MOBPexKICHHs
POTOBUIIBI COTIPOBOXKAAOTCS IOMYTHEHHUEM BJIaru nepegHeil KaMmepsl.

[Tpu moBpeXIeHUH CETYATKH JIETKOIM CTENIeHN Ha TJIa3HOM JTHE HAOI0aeTcsl HEOOJBIIOH y4acToOK
IIOMYTHEBLIEH ceTyaTKu. B TSHKENbIX Cydasx MMEeTCsl y4acTOK HEKpOo3a CeTYaTKH, pa3phlB €€ TKaHH,
BO3MOJKEH BBIOPOC y4acTKa CETYATKH B CTEKJIOBUIHOE TEJIO. DTH TOBPEKIACHHUS COMTPOBOKIAIOTCS
KPOBOU3JIMSHUEM B CETUATKY, B IIPE- WIIM NOJCETYATOUHOE IPOCTPAHCTBA WIIN CTEKJIOBUIHOE TEIIO.

[TepBast TOMOIIB MTPH MTOBPEKICHUU POTOBOM 000IOYKHY 3aKIIFOUACTCS B HAJIO)KEHUU CTCPUIIBHON
MOBSI3KM HA MOCTPAJIaBIINH TJ1a3 U HAIPABJICHUU MTOCTPAAABILIETO B IVIA3HOW CTAILIMOHAP.

B cirydae noBpexaeHuu CeTYaTKU CBOCBPEMEHHO OKa3aHHas I1epBasi IOMOLIb HAIIpaBJIcHa Ha
CO3JIaHKe OJIArONPUATHBIX YCIOBUN (POPMHUPOBAHHUS XOPUOPETHHAIBHOTO PyOIIa 3a CUET YMEHBIICHUS
BTOPUYHBIX SIBJIEHUI, COMYyTCTBYIOIMX MOBPEXICHUIO, U B IEPBYIO OUYEpe/ib Ha OCJIablIeHHe OTeKa TKAHEH.

HepBa;I ImomMouib MMpu NMOBPEIKACHUU CCTYATKHU:

1) BHyTpHBEHHOE BBeIeHHE pacTBopa Itoko3bl 40% - 20 M1 ¢ 106aBIeHHEM pacTBOpa CylpacTuHa
0,1% - 1 M

WIH
2) BHYTpUBEHHOE BBeeHUe xyiopuctoro Hatpus 10% - 10 mi, BHyTph qumenpou - 0,1 .
ITocne oxazanus mepBOM MOMOIIY MOCTPAJABIIETO HAMPABIISIIOT B TIa3HOM CTalMOHAP.

[Ipu pabote ¢ n1a3epHBIM U3TyYEHUEM ONACHOCTHU MOJIBEPTaIOTCS TAaK)KE OTKPBIThIE YYaCTKH Teja -
KO>KHbIe TOKPOBBI. CllelyeT yUuThIBaTh, YTO SHEPTHUS MOIIHOTO JIA3€PHOT0 U3Iy4eHUs CIIOCOOHA
BO3/ICHICTBOBATh Ha KOXKY U Uepe3 HEKOTOpble TEKCTHIIbHbIE MaTepualibl. Kpome Toro, cymectsyer
BO3MO>XHOCTb BO3TOPAaHUS OEKIbI IPU €€ KOHTAKTE C ITyYKOM JIA3E€pPHOTO U3ITYy4ECHHUS.

Crenensp TSHKECTH MOBPEXKIACHUS KOXKH, @ B HEKOTOPBIX CIydasiX U BCEr0 OPraHu3Ma 3aBUCHUT OT
SHEPTUH U3ITYYECHUS, JIIUTETLHOCTH BO3CHCTBHUS, TIJIOMIAIN TTOPAKEHHUS, €€ JTIOKAIU3aIlu1, J00aBICH U
BTOPUYHBIX ICTOYHUKOB BO3JIEHCTBUS (TopeHue, TineHue). [Ipu KoHTakTe ¢ Ta3epHbIM U3Ty4YeHUEM
MOSIBJISIETCA OIYILIEHKE Teruia WK 607u. IHTeHCHBHOCTH 00U 3aBUCUT OT PACIIPOCTPAHEHHOCTH oYara
MOpaXEHHs KOKHBIX TTOKPOBOB. [ToBpekIeHNE KOKU IHEPTHEH Ta3epHOro U3yYeHHs yIbTPaQHOoIeTOBOTO
JMarna3oHa CIeKTpa (HEeTEIIOBbIe YPOBHU SHEPTHH ) MOXKET MPOUCXOIUTh 0€3 BOSHUKHOBEHUSI KAKUX -TTHOO

OILYILLIEHH.

XapaKTep IMOpaKCHUA KOXKU IMPU BO3CHCTBUU JIA3CPHOI0 U3JTYUYCHUA aHAJIOTHUYCH TCPMUYCCKUM
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oxxoraM. B 3aBucumMocTu ot YPOBHA BO3,Z[CfICTBOB8.BI.HCﬁ OHCPIUr Ha MMOBCPXHOCTU KOXKHU MOXKCT MMOABUTHCA
IpUTEMA, YIaCTOK NoOIeqHEHUS (KOAryIIIMOHHBIN HEKPO3), CYXHE U BIIAYKHBIE My3bIPHKH (OTCIIONWKA
POTOBBIX YENIYEK U BCEro AMUAEPMUCA), 30Ha OOYTIIMBAHUS BEPXHHUX CIIOEB KOKU, BOPOHKOOOpa3HOe

yriyosienue (mpu chOKyCUPOBAaHHOM ITYUKe).

O’KOru KOKH JIa3epHbIM U3ITy4EHHEM, I0J0OHO TEPMUUYECKUM 0KOraM, MOTYT ObITh pa3zeeHbI 110
riyOuHe MOpaKeHUs Ha YEThIPE CTEIICHHU:

1 crenens - apuTEMa KOXH;

2 creneHs - MOSIBICHUE ITy3bIpEil;

3a cTeneHb - HEKPO3 MOBEPXHOCTHBIX CIIOEB KOXKHU;

30 cTeneHp - HEKPO3 BCEU TONIIUHBI KOXKHU;

4 creneHb - HEKPO3 TKAHEH Ha PA3TUYHON TITyOMHE 3a peeiaMH KOXKH.

Xapakrep TepaneBTUYECKUX MEPONPUATHI IIPU 03KOTe€ KOKH JIA3EPHBIM U3JIyYEHHEM OINPEIEIISIETCS HE
TOJIBKO ITYOMHOM, HO M paclipOCTPaHEHHOCTHIO MOBPEXIeHHsI KOxkH. OKazaHue MepBOM MOMOIIH JOKHO
OBITh HAIIPABJICHO HA PEAOTBPAIICHUE 3arPSI3HEHUS U TPAaBMATHU3ALMU 0KOTOBOW MTOBEPXHOCTH.

MeponpusTus 0 0Ka3aHUIO IIEPBOM ITOMOILH ITPH 0KOTAX KOXKH JIA3EPHBIM U3IIy4CHUEM:

1) B citydae Bo3ropaHusi 0J1€X/1bl ObICTPO MOTYIIUTD IJIaMS M YAAJIUTh TICIOLUN TEKCTUIIbHBIN
Marepuail,

2) HE3aMCAJIUTCIIbHO OXJIAAUTh YYaCTOK IMOPAKCHUSA KOXKU (BOI[a, J'Ie,[[) Ha HCCKOJIbKO MUHYT, YTO
IMO3BOJIMT CHHU3UTH HA OAHY CTCIICHDb FJIy6I/IHy 0JKora,

3) HaJIOXKUTD CYXYyIO CTEPUIIbHYIO MTOBSI3KY;

4) npu ri1y0OKHX U OOIIMPHBIX 0KOTax KOXKM HEOOXOAMMO BBECTH 00€3001MBalOIIME CPEACTBA
(mpomenon 2% - 1 mn);

5) HampaBUTh NOCTPAIABILIETO K XUPYPry B Ommkaiiiee eueOHOe yUpeKIeHHE.

[Ipunoxenue 8

PEKOMEH/IALINH
1O MPOBEJEHUIO O®TAJIBMOJIOT' TYECKAX OCMOTPOB JINL, PABOTAIOLIAX

C JTABEPAMHA
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OO0s3aTeNbHBIE METOBI UCCIICOBAHMUS

- IPOBEPKA OCTPOTHI 3PEHUS;

- HapYXHBIA OCMOTP TJIA3HOTO SI0JI0KA C OLIEHKON YyBCTBUTEIBHOCTH POTOBOM 000IOYKH;
IIPYU MEIMKAMEHTO3HO PACIIMPEHHBIX 3paUyKax:

- CKHACKOIIHUSI;

- HCCIIEJOBAaHUE IIPEJIOMIISAIOIINX CPEJl IJ1a3a;

- UCCIIEJOBAHUE TJIa3HOTO JIHA.

JlononHuTENbHBIE METOBI UCCIEAOBAHUS:

- UCCIIEJOBAHUE T0JI 3PEHMUS 110 MTOKA3aHUSIM;

- U3MEPEHUE BHYTPUTIIA3HOTO JABJICHUSA:

a) MPU HAJIMYHH K00, MOJ03PUTENBHBIX Ha II1ayKOMY, HE3aBUCHUMO OT BO3pacTa 00cieayeMoro;
0) muiam B Bo3pacte 40 JIeT U BhIIIIE;

B) MpU yKa3aHUU Ha IIayKOMY B aHAMHe3e, HauuHas ¢ 35 JeT;

- OMOMHMKPOCKOIIHS XPYCTAIHKA;

- KCCleIOBaHNEe U3MEHEHHH II1a3HOr0 JHA B OECKPACHOM CBETE;

- (hoTorpadupoBanue U3MEHEHHI I1a3HOTO JHA (IO BO3MOXHOCTH).

TpeGoBanust kK OcTpOTE 3peHus onpenenensl B [Ipukasze Munucrepcersa 3npaBooxpanenuss CCCP N
555 (em. paznen 10 vacTosimumx [IpaBun).

HccnenoBanue npenoMiIsIIOIINX CPEJl BBIMOIHIETCS AIEKTPOO(PTaTIbMOCKONIOM MPHU MATUKPATHOM
YBEIUYECHHUH, IPUYEM OTMEUAIOT HAIMYUE JAKE EAUHUYHBIX TOUECUHBIX, INTPUXOBUIHBIX U UHBIX
MIOMYTHEHHUI 1 BaKyoJiel KaK B [IEHTPAJIbHOM, TaK U B epu(pepruyeckoi yacTsax xpycraiuka. [lpu nannuun
CKOIJICHUS IOMYTHEHHUI OTMEYalOT, B KAKUX OTJEeIaX XPYCTaaIuKa OHU HAXOAATCS.

brnoMHuKpOCKOMIMSA OCYLIECTBIAETCS 10 MIOKA3aHUAM; IIPU DTOM OTMEYAIOT BBIPAKEHHOCTH 30H pas3zeiia
XpyCTaJuKa, OKpacKy €ro TKaHu, HaJu4ue NOMYTHEHHM, X BU U JIoKaau3anuio. OIleHUBalOT COCTOSHUE
KarcyJi XpyCTaJIuKa.

[Ipumeuanue. 3MeHeHus XpycTanuka, BUAMMbIE IPH OMOMUKPOCKOIHMHU B BU/I€ TOYCUHBIX,
IITPUXOBUIHBIX IOMYTHEHUH, OUHOYHBIX BAaKyOJIEH U 36pHUCTOCTH C I[BETOBOM MEPEINBYATOCTHIO HA
3aJiHel Karlcyse XpycTaluKa, He SBIISIOTCS POTUBOIIOKA3aHUEM K padoTe ¢ Ja3epHbIM u3iaydenueMm. [Ipu
HaJIM4YUH KaTapaKThl OMHUCHIBAIOT €€ KIMHUYECKHE MTPOSIBJICHUS KAK B IPOXOIAIIEM CBETE, TaK U IPU
OMOMHKPOCKOITHH.

OCMOTp T1a3HOTO JHA BBIMOJIHACTCS METOJaMU IPSAMOM U 00paTHON 0()TAITEMOCKOIIUH, IIPU ATOM
OTMEYaIOT COCTOSIHME JIMCKa 3pUTENIbHOTO HepBa (TpaHMIIbl, OKPACKY, XapaKTep BaCKyJIIpU3allliu), COCTOSHUE
COCYJIOB (X0, KanuOp U JIp.), COCTOSIHME MaKyJIsIpHOI obiacTu u nepudepun cetTyaTku, GUKCUpys
BHHUMaHHE Ha BBIPAXKEHHOCTH MaKYJISIPHOTO U (POBEOISIPHOTO pehIeKCoB, XapaKTepe U CTENEHU
MUTMEHTALUU MaKYJbl, HATMYUH JJaKe MeTIbUalIuX u3MeHeHui B Heil. [1pu Hanmuuum nsmeHenuit
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OCYIIECTBISIETCS OCMOTP B OeckpacHOoM cBeTe. [1o Bo3MokHOCTH npou3BoauTCs poTorpadupoBaHme
IJIA3HOTO JTHA.

PaHHee BbIsABIIEHME TEX WINM UHBIX HAYaJIbHBIX H3MCHEHHUM MTO3BOJIUT HAYaTh CBOCBPEMEHHOE
JIeYeHHe, a TAaKKe 00eCIEUUT BHITOTHEHNE MPOPHIAKTHUECKUX MEPOTIPUSTHIA.

AHanu3 pe3yabTaToB NEPUOUYECKUX OCMOTPOB AOJKEH MPOBOJUTHCS C yU€TOM CaHUTAPHO-
TUTHEHUYECKUX XapaKTePUCTUK YCIOBUH Tpya.

He sBnsieTcst opunmanbHOi Bepcreid, 0eciaTHO MpeAoCTaBseTcs WieHaM ACCOIUAIUY JIECOTI0Ib30BaTeNei
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