"CaHUTapHbIe HOpMbI U
npaBuia YCTPOUCTBA U
3KCnnyaTaumm
nasepoB" (yTB. [NaBHbIM
roCcyAapCTBEHHbIM
CaHuTapHbIM BpadoM CCCP
31.07.1991 N 5804-91)


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

HMcTouyHuk nydankamuu
M., HuadpopManmoHHO-U3IATETBCKUHA  IEHTP
IN'ockomcananugHaazopa PO, 1993

IIpumeyanne K J0KyMEHTY
Hauano neiictBus qokymenra - 31.07.1991.

C 1 sauBaps 2017 ropma, OaHHBIM JOKYMEHT
MPUMEHSETCS B YacTH HE MPOTHBOpEUAIICH
CaunlluH 2.2.4.3359-16 "T'uruennyeckue
TpeboBaHus K (usnyecknum (akTopaM Ha
pabounx mecrax" (Ilmcemo PocmorpeOnam3opa
ot 10.02.2017 N 09-2438-17-16).

Ha3Banue noxymeHTa
"CaHuTapHbIE HOPMBI U NpaBWIa YCTPONCTBA U
SKCILIyaTaluy Ja3epos”
(ytB. I'maBHBIM TOCYZapCTBEHHBIM CaHWTAPHBIM
Bpagom CCCP 31.07.1991 N 5804-91)



VYT1Bepxaaro

3amecTuTtens [1aBHOTO
TOCyIapCTBEHHOTO
canutapHoro Bpaua CCCP
A .H.CKJISIPOB

31 mroms 1991 1. N 5804-91

CAHUTAPHbLIE HOPMbI U NMPABUJIA
YCTPOUCTBA U SKCIMNYATALWUU NNIASEPOB

BBEJIEHUE

Hacrosmue "CaHuTapHble HOpPMBI M TIpaBHiIa
YCTPOMCTBA M IKCILTyaTaIuy JiazepoB" (B MabHEHIIIEM
- IlpaBmiia) pa3paboTaHbl HA OCHOBAHWH PE3YNIHTAaTOB
Hay4YHBIX I/ICCHGI{OBaHI/Iﬁ " CJICAYIOMUX TOKYMEHTOB!

1. CanurtapHbsle HOPMBI U NIPaBUIIA YCTPOICTBA U
3KcIUTyaTanuu jazepoB N 2392-81.

2. Cranpgapt MexayHapoaHoin
aneKTpoTexandeckoil komuccun (MOK), mybmukanms
825, wuspmanue mnepBoe, 1984 - "Pammanumonnas

0€30MacHOCTh JIa3ePHBIX H3ICNUH, KIacCUPUKAIHS
obopymoBanus, TpeOOBaHWS W PYKOBOJACTBO IS
norpedureneit’.

3. U3menenns x craumapty MOK, myOnukanms
825 (1987 r.).



IlpaBuma gBNAIOTCA 00A3aTENBHBIMH IS BCEX
HOpEeINpUATUH, TOCYIapCTBEHHBIX, KOOINEPATUBHBIX,
COBMECTHBIX, ApEHAHBIX M Jp. OpPraHU3alUN BCEX
MHUHHCTEPCTB M BEIOMCTB (jaimee B TEKCTe -
MPEANPHUATHI), KOTOphle MPOEKTHPYIOT JIa3epHBIC
M3JEIHs.

OTBeTCTBEHHOCTh 3a BbIMoJHeHUe [IpaBui
BO3JIaraeTcsi Ha pyKOBOJCTBO MPEANPHUSATUH.

MuHHCTEpCTBA W BEAOMCTBA  (ACCOIMAIINH,
KOHLIEPHBI, MEXKOTpAacIeBbIE roCyapCTBEHHBIC
00BETMHEHUS M JIp.) TOJDKHBI OCYIIECTBIIATH KOHTPOIIb
3a BBHITIOJTHEHWEM TpeboBaHmi Hactosmux [IpaBni Ha

IIOABCIOMCTBCHHBIX Hp CI[HpI/ISITI/IﬂX BO
B3aMMOJIEHCTBUN c 0011IeCTBAMH, COIO3aMH,
benepanusmu norpeduTene, MECTHEIMHU
OpraHI/I?;aHI/IS[MI/I.

Ha ocnHoBe Hacrosmmx IlpaBunm  Moryr
pa3pabaThIBaThCs HOPMaTUBHO-TEXHUYECKUE
JNOKYMEHTBHl  JIIsl  OTACTBHBIX BHIOB paboT ¢
MIPUMEHEHHUEM JIa3€POB.

[IpaBuna BBOAATCS B JEHCTBHE C MOMEHTA HX
YTBEPXKACHUSA, U C UX H3IaHUEM YyTPAUYHBAIOT CHITY
"CaHHuTapHble HOPMBI W IIpaBHJA YCTPOHCTBA U
skciutyatanuu jazepoB” N 2392-81, a Takxke Bce
HOPMAaTHUBHO-METOIMIECKUE JTOKYMEHTBI,
pa3paboTaHHBIC HA MIX OCHOBE.



1. OBILME ITOJIOXKEHU A

1.1. Hacrosimue IIpaBuna ycraHaBIMBarOT:

- mpemensHo monmycTuMmie yposku (IIIY) JIA3EPHOTO MBNyHeHMs B

mmanasose s Boms 180 - 10  HM [P DASIMUHEX  YCIOBMAX
BO3IEMCTBUSA Ha YeJIOBeKa;

- KIaccupUKAIMIO J1a3epoOB MO  CTEMEHH
OIMMaCHOCTHU I'CHECPUPYEMOT'O UMU U3TTYUCHUS,

- TpeboBaHMA K YCTPOHCTBY W OKCIUTyaTaluu
JIa3€pOoB;

- Tpe60BaHI/I${ K IMPON3BOJACTBCHHBIM
MOMEIIEHUSIM,  pa3MemIeHnio  00OpyIOBaHUSA U
OpraHu3aIyy pabovYnX MecT;

- TpeOOBaHMS K TIEPCOHATY;

- KOHTPOJIb 32 COCTOSIHHEM IPOU3BOACTBEHHON
Cpebl;

- TpeOOBaHUS K TPUMEHEHHUIO CPEJICTB 3aIHUTHI;
- TpeOOBaHMS K MEAUITMTHCKOMY KOHTPOITIO.

1.2. B 3aBHCHMOCTH OT THIIA, KOHCTPYKLUHU U
LIEJICBOTO HA3HAUCHUS JIA3€POB U JIA3EPHBIX YCTAHOBOK
(mamee MO TEKCTy - Ja3epHBIX H3JENWi) Ha
00CITyKMBAIOIMH IIEPCOHAI MOTYT BO3AEHCTBOBATH
CJIEYIOIINE OIACHbBIE U BPeJHbIE (haKTOPHI:



- Ja3epHOe M3IyuYeHHe (TMpsSMoe, OTPAKECHHOE H
paccesiHHOE ),

- COITyTCTBYIOIIHE YIbTPa(dHOIETOBOE, BUANMOE
1 HH(paKpacHOe M3IYYECHUS OT NCTOYHWKOB HAKAUKH,
TUTa3MEHHOTO (pakea 1 MaTepralioB MUIIICHH;

- BBICOKOC HaNPsHKECHUE B LCIAX YIIPAaBJICHUA U
HUCTOYHHUKAX JJICKTPOIIUTAHUS,

- AIEKTPOMATrHUTHOE W3ITyUCHUE
MPOMBIIIUICHHON  9acTOTHI M PaguovYacTOTHOTO
JTara3oHa;

- PEHTTEHOBCKOE HM3IYYCHHE OT Ta30pa3psaHbBIX
TpyOOK W JPYTHX DJIIEMEHTOB, paOOTAIOMHUX TMIPH
aHOJTHOM HampspKeHUH Oonee 5 kB;

- Iy M;

- BUOparws;

- TOKCHYECKHE Ta3bl W TMapel OT JIA3ePHBIX
CUCTEM C TIPOKAYKOHU, XJTaTaTCHTOB U JIp.;

- TPOAYKTHl  B3aWMMOJCWCTBHS  JIA3€PHOTO
M3ITydeHus ¢ 00pabaThIBaeMBIMI MaTEpHUATaMU;

- MOBBIIICHHAs TEMIIEpaTypa HOBEPXHOCTEH
JIa3€pHOTO U3AENHS;



- OHNAaCHOCTh B3pbIBa B CHUCTEMax HaKa4YKu
Ja3epoB.

Ilpn oskcrmmyaTtanny W pa3pabOTKE JIa3epHBIX
M3JIeTTN He0OXOIMMO YIUTHIBATh TaKk)Ke€ BO3MOKHOCTh
B3PBIBOB ¥ TIOXKapOB TMPH IMOMAJaHUHM JIA3€PHOTO
W3Ty9YeHHUs Ha TOPIOYHE MaTepHaIbI.

1.3. YpoBHU OMACHBIX u BPEIHBIX
MIPOM3BOJCTBEHHBIX (PAKTOpOB Ha pabodueM MecTe He
JOJDKHBI  MPEBBINIATH  3HAYECHUH, YCTAHOBJIEHHBIX
JEeWCTBYIONIMMHA HOPMATHUBHBIMH JOKYMEHTaMH (CM.
[Tpunoxenue 1) u Hactosmmmu [IpaBrmamu.

1.4. buonorndeckne >¢QeKTsl BO3AEHCTBUA
JIA3epHOTO HM3IYYEHHS Ha OPTaHW3M OIPENelsoTCS
MeXaHM3MaMH{ B3aMMOJEHCTBHS M3ITyUeHHS C TKAHIMHA
(TerutoBoH, (OTOXMMUYECKHH, YIOapHO-aKyCTHUECKHH
W Jp.) W 3aBUCAT OT JJIMHBI BOJHBI W3JTy4eHUS,
JUTATEIBHOCTH HMITYyJibca (BO3MCHCTBHSI), YacTOTHI
CIIEZIOBAaHMS HWMITYJIbCOB, IUIOMAAN  OOJIy4aeMoro
y4acTka, a Takke OT  OWOJIOTMYECKHX U
(U3UKO-XMMHUYECKNX  OCOOCHHOCTEH  00JydaeMbIxX
TKaHEN U OpTraHoB.

1.5. JlazepHO€ H3IyuY€HUE C JUIMHOW BOJHBI OT
380 mo 1400 HM HamMOONBIIYIO  OMACHOCTH
MPENCTaBIsIeT JJIT CeTYaTol OOOJIOUKHM Tia3a, a
u3iyyeHue ¢ UMHOM BoJHBI OoT 180 mo 380 HM u
cBbitie 1400 HM - U1 IepeTHUX cpej riasa.



1.6. ToBpexmeHue KOXM MOXET OHITb BHI3BAHO JIA3EPHBEM WU3JIydYeHMEM

NGO INVHEL BOJHEL PACCMATPUBAEMOTO CHEKTPANBHOTO mManasona (180 -
5

10 umM).

2. TEPMUHBI, OITPEJEJIEHWA 1 YCIIOBHBIE
OBO3HAYEHUIA

2.1. Aneprypa - oTBepcTHE B 3alIUTHOM
KOpITyCe JIa3epa, 4epe3 KOTOpOe UCITyCKAETCs Ta3epHOe
U3ITy4CHHE.

2.2. BiokupoBKa M CUTHAJIM3AIMS - CUCTEMBI,
nHpOpMHUpYIOIIKE O pabdoTe JA3epHOTO W3JEIHs,
pekuMe ero padoThl W TPEISITCTBYIONINE JOCTYITY
IepcoHaJla B  JIA3€pHO ONACHYK 30HYy U K
3JIEKTPUUECKUM IETSIM BBICOKOT'O HANPSKEHUSI.

2.3. JluameTp myuyka Ja3epHOrO W3JIy4EHUS -
JIFaMeTp TOMEepedyHOro CeYeHHWs ITydka JIa3epHOTO
H3JIyYCHHUA, BHYTPU KOTOPOro IPOXOAUT 3aJlaHHasd
JO0JIsI SHEPTUU UJIKX MOIIHOCTH.

2.4. JlnurenbHOCTh BO3AEHCTBHA (0OTydeHus) -
JUTTETIFHOCTD MUMITYJIbCA, CEPHUH HWMITYJIbCOB  WIIH
HETIPEPHIBHOTO M3IY4€HHs, IONAJAIoIIer0 Ha TeJIo
4eJI0BeKa.

2.5.  [uddy3HO  OTpaKeHHOE  Ja3epHOE
U3ITyYeHHUE - U3TYYCHHE, OTPaKEHHOE OT MOBEPXHOCTH,
COM3MEpPUMOM C JJIMHOM BOJIHBI, MO BCEBO3MOXKHBIM
HAINpaBJICHHUSM B Ipeeiax norychepsl.



2.6. JlozumeTpus Ja3epHOTO H3IYYEHUS -
KOMITJIEKC METO/IOB ompeneNeHUs  3HAUYCHUI
MapaMeTpoB JIa3epHOTO M3TY4YEeHHUS B 33JaHHOW TOUYKE
IIPpOCTpaHCTBa C OCIIBIO BBISIBJICHUS CTCIICHU
OITaCHOCTH M BPEIHOCTH JUISI OpraHu3Ma 4elloBeKa.

2.7.  3aKphITble  Jla3epHbIE  YCTAHOBKU -
YCTaHOBKHM C OSKPaHHPOBAaHHBIM IYYKOM JIA3€PHOTO
W3Ty4YeHus, TpH paboTe KOTOPBIX  HCKIIOYEHO
BO3JCHCTBHE Ha UEJIOBEKA JIA3€PHOIO H3IIydCHUS
JOOBIX YPOBHEH.

2.8. 3ammTHBI KoOpmyc (KOXYX) - HacTh
JIa3epHOTO u3genus, MpeaHa3HaYeHHAas IS
IPefOTBPAIEHUs JOCTyNa 4ENIOBEKa K JIa3epHOMY
W3ITY9IEeHUIO " BBICOKOMY JNEKTPHIECKOMY
HaNpPsHKEHUIO.

2.9. 3epkanbHO  OTpPaKEHHOE  Ja3epHOe
W3ITy4YeHHEe - H3Iy4deHHE, OTPAKEHHOE IIOf YTIIOM,
paBHBIM YTy MaJCHUA.

2.10. HMmnynbCHOE W3IYUYEHUE - H3IIyUYECHHE,
CYILIECTBYIOIIIEE B OTPAaHUYEHHOM MHTEPBAJIE BPEMEHHU,
MEHBIIIEM BPEMECHH HAOITIOICHYISL.

2.11. KoanuMupoBaHHOE JIa3epHOE U3IIYUYECHHE -
JIa3epHOE M3IIy4YCHUE, 3aKI0YEHHOE B OIPAaHUYECHHOM
TEJIECHOM YIJIE.



2.12. KoaddunneHT nporrycKaHus - OTHOIICHHE
MOTOKA W3JIyYeHHs, TPOILIECIIIEr0 CKBO3b TeNo, K
MOTOKY M3JTyYeHHs], YIIaBIIEro Ha HETO.

2.13. Jlazep - reHeparop 3JEKTPOMArHUTHOTO
H3JIYYCHUA OINTUYCCKOr'o Jguaria3soHa, OCHOBAaHHBIN Ha
HCHOJIB30BAHUM BBIHYXJICHHOT'O U3JTYUCHUA.

2.14. JlazepHoe u3zenue - jlazep U YCTAHOBKA,
BKIIIOYAIOIIass Jlazep W Jpyrue  TeXHHYECKHe
KOMITOHEHTHI,  OOecleuynBamome ee  IellieBoe
Ha3HaYCHHE.

2.15. JlazepHast 6e30macHOCTh - COBOKYITHOCTB
TEXHHYECKUX, CaHUTaPHO-TUTUCHUICCKHX,
Ne4eOHO-TIPODIIIAKTHIECKUX W OPTaHU3ANIOHHBIX
MEpONpPUATHI, 00eCIeYnBaroIX Oe30MacHble |
Oe3BpelHbIE  YCIIOBHS  TpyJAa IIepCcOHAlla  TpH
WCIIONIb30BAHUH JIa3EPHBIX U3CIHH.

2.16. Jlazepno omachas 3oHa (JIO3) - gacTh
MPOCTPaHCTBA, B TIpelenax KOTOPOTO  YpPOBEHB
JAa3epHOTO  W3JYyYCHUs  MPEBBIIACT  IPEIeNTbHO
JIOITyCTUMBII1.

2.17. JlazepHO Oe30macHOE paccTOSTHHUE IS T1a3
-  HaWMEHbBIIEe  pacCTOSHHE, Ha  KOTOpOM
SHEepreTHYecKast SKCIIO3UNHNS (PHEPTHs) HE MPEBbIIIaeT
Y nng rnaza.



2.18. HenpepblBHOE mHa3epHOE U3IY4YCHHE -
W3Ty4eHHe, CyIIeCTByomee B JO00H MOMEHT
BPEMCHH HAOIIOICHISL.

2.19. OOny4eHHOCTh - OTHOIIEHHE TIOTOKA
W3IydeHUs, TaJafoliero Ha  Majblii  y4acToOK
MTOBEPXHOCTH, COJICPKAIINN PacCCMaTPHBACMYIO TOUKY,
K TUTOIIA/IN 3TOTO yJacTKa.

2.20. OrpaHuuuBarolas amneprypa - Kpyrias
nuadparMa, OTpaHWYMBAIONIAsl  MMOBEPXHOCTh, IO
KOTOPOH MPOM3BOIAUTCS YCPEAHEHHE OOIy4YeHHOCTH
WM SHEPreTUYECKOU IKCIO3ULINH.

2.21. OnHOKpaTHOE BO3IEMCTBME JIa3€PHOTO M3JydYeHus - ClydalnHoe
4
BOBNENCTBME UBNyUYeHUS C IIUTENLHOCTLO, He Npesemaomei 3 x 10 c.

2.22. Onruyeckas IUIOTHOCTb - JIECATHYHBIN
JorapugmM BeNMYMHBL, 0OpaTHOW Ko3dduImeHTy
MIPOITYCKaHHS.

2.23.  OTKphITBIE JIa3€pHBIE YCTAHOBKU -
YCTaHOBKH, KOHCTPYKIHS KOTOPBIX JOIYCKAeT BBIXOJ
M3ITyYeHUS B pab0dyIo 30HY.

2.24. IlpemenbHO  AONMYCTUMBIE  YPOBHU
JIa3epHOT0 M3TYYEeHHUS IPH OJTHOKPATHOM BO3JICHCTBUH
- YpOBHHM W3IIy4eHHS, TpPU BO3AEHCTBHH KOTOPBIX
CYILECTBYET HEe3HAYUTEIbHAS BEPOSITHOCTH
BO3HHKHOBEHHS OOpPaTHMBIX OTKJIOHEHHWH B OpraHW3Me
paboratomiero. To xe - I peeTbHONH OTHOKPATHOM
CYTOYHOM [103bl H3JIydeHuss B JuamasoHe 180 <



nsmona <= 380 um (1).

2.25. IlpemenbHO  AONMYCTUMBIE  YPOBHU
JIA3EPHOTO M3ITyUEHUS TIPU XPOHUIECKOM BO3ICHCTBIH
- YpOBHH W3IYUYCHUs, BO3ACUCTBHE KOTOPHIX TIPH
paboTe  YCTAaHOBJICHHOW  MPOJOKUTEIBHOCTH B
TEUCHHE BCETO TPYIOBOTO CTaka HE TPUBOJHUT K
TpaBMe (TIOBpEXICHIIO), 3a00IIeBaHUIO TN
OTKJIOHCHHIO B COCTOSIHHUH 370pOBbS paboTaroImero B
mporiecce paboTHl WM B OTAAJICHHBIE CPOKH JKU3HU
HACTOSIIEro M MOocienyromero nokoneHu. To xe -
JUIsL  TpeleIbHOM CYTOYHOM J03bl M3Iy4YEHUS B
nuamasone 1.

2.26. IlpenenabHblii yrod - COOTBETCTBYET
VIJIOBOMY  pa3Mepy HCTOYHHKA, TMpPH  KOTOPOM
MTOCITICTHUN MOXKET PACCMATPUBATHCS KaK TOUCUHBIM.

2.27. TIpoTsKeHHBIA HUCTOYHUK - MCTOYHHUK
JIA3€PHOTO M3JIYy4EHHs, YIJIOBOM pasMep KOTOpOro
00JIBIIIe TIPEeTFHOTO YTIIA.

2.28. PabGouas 30Ha - MPOCTPAHCTBO BEICOTOU 10
2-X METpPOB HaJl ypOBHEM IIOJIa WM IUIOMIAJKH, Ha
KOTOpOU HaxXxomsTcs paboune MecTa MOCTOSIHHOTO HITH
BPEMEHHOTO TPeOBIBaHMUS pabOTAIOMITHX.

2.29. Paccesanue - U3MEHEHUE
MPOCTPAHCTBEHHOTO PACHpPEEIICHUsT ITydKa JIy9eH,
OTKJIOHSACMBIX BO MHOXCCTBEC HaHpaBJ'ICHI/Iﬁ



MMOBEPXHOCTBIO WIIM Cpefioil 0e3 WM3MEHEHWS JTUHBI
BOJTHEI H3ITy4CHUS.

2.30. PaccesdHHoe JazepHOE H3IIyYEHUE -
U3JIy4CHUE, PACCESHHOE OT BELIECTBA, HAXOSIIETOCs B
COCTaBE€  Cpeabl, CKBO3b KOTOPYK)  IPOXOAUT
U3JIy4CHUE.

2.31. PacxoauMOCTh J1a3€pHOTO H3Iy4YCHHUS -
IUVIOCKUHA WM TEJIECHBIH YTroJl, XapaKTepU3yHOIIUN
OIMPUHY JUarpaMMbl HalpaBICHHOCTH JIA3€PHOTO
W3Iy4YeHUs B JalbHEH 30HE IO 3aJaHHOMY YPOBHIO
YIJIOBOIO PACIPENEICHUS HSHEPrUM WM MOIIHOCTH
JIa3€pHOTO W3ITy4eHUs, OIIPENENIIEMOMY 10
OTHOIIECHHUIO K €r0 MaKCUMAJIbHOMY 3HAYECHHIO.

2.32. YrioBod pa3Mep HMCTOYHHKA HU3TyYEHUS
(BUIMMBI) - BeNWYMHA, KOTOpas B OOmmIeM ciydae
ompeAenseTcs Mo Gopmyie:

/S cos TOTA

rne:
S - nomwame UCTOYHMKA;
0
1 - paccTosHMe OT TOYKM HaOJOOeHUS IO MCTOYHMKA;
T3TA -  yrom  Mexgy ~— HOPMAJbld X [IOBEPXHOCTY WCTOUHMKA U
HanpaBJieHVeM BU3MPOBAHMA .

2.33. XpoHHYecKoe BO3JECHCTBHE JA3EPHOrO
H3JIy4YCHUA - CHCTCMATHYCCKHA TIOBTOPSAIOMICECH
BO3JEHCTBHE, KOTOPOMY  IIOABEPralOTCs  JIOIH,
npodeccroHansHO CBSI3aHHBIC c Ja3epHBIM



U3JTyYCHUEM.

2.34. Yacrora  cleoBaHUS ~ HMITYJIbCOB
JIa3epHOTO M3IYy4€HHUs - OTHOIICHHUE YHCIIA UMITYJIbCOB
JIa3epHOT0 WM3IYyYeHHS K EIMHHYHOMY HHTEepBaITy
BpeMEHH HAOJIOICHUS.

2.35. DHepreTudeckas 9KCHO3UIUS -
¢u3udeckas BeNWYHMHA, OIpeneNsieMas HHTETpajoM
00 Ty4eHHOCTH TI0 BPEMEHH.

2.36. HOctupoBka mnazepa - COBOKYMHOCTb
omnepalnuii Mo PeryJupoBKE ONTHYECKUX IIIEMEHTOB
JA3epHOTO W3AEIHMS Ui TONYyYeHHs TpeOyeMBbIX
MIPOCTPAaHCTBEHHO-OHEPTCTUICCKUX XapaKTCpUCTUK
JIa3epHOTO M3ITyYeHHS.

nambna - IUIMHa BOJIHE JIa3€PHOTO M3JyYeHMs (HM) .
anbda - BUIMMET YTJIOBOM pasMep MCTOYHUKA WBJTyUeHMs
(paxn) .
anbda - NpenesibHE BUIMMENA YTJIOBOM PasMep MCTOUHMKA,
npex IPY KOTOPOM OH MOXET PacCMaTpUBATHCA Kak
TOUYEUHENA .
KCH - napameTp, XapakKTepusyolui HeCTaObWIbBHOCTh

SHEPTMM MMIYJIECOB B CEPUM.

ray - IIMTENBbHOCTE MMIYJIECA JA3EPHOTO UBIyHeHUs
u ().
B - NONPaBOUHEN KOSOOUUMEHT, WUCIONbIYEMHIt mpy

onpenenenuy Y JNaSepHOTO USJIyUeHMA OT
NPOTAXEHHOTO UCTOUHMKA, YTJIOBOM pasMep
KOTOPOTO MpeBsmiaeT aisda

npen
D - onTMEecKas MIOTHOCTE.

D - onTMueckas MIOTHOCTE CBETOQMILTPA Ha ANMHE
nambna BOJIHE JIAMOZa .

d - IMaMeTp Nyuxa NAaSepHOrO WBMydYeHMs (i)

n



E

H

H

H

3P

nay

(ray )

nay

CUTMA

nay

(3 x 10

(ray )

nay

(t)

nay

CUTMA

nay

(3 x 10

)

)

IMaMeTp OTpaHMuMBALNEN anepTyPH (M) .

mvaverp spauka riasa (M, M) .

-2
obnyuennocTs (BT x M ).

OBJIyueHHOCTE, CO3NaBaeMas Cepuell MMIYJILCOB
UBNyueHMa obWelt ANUTENLHOCTLR t.

NpenensHO HOMYCTUMENT YPOBEHb OBJIyMEHHOCTH
-2
(Br x M ).

NpenesbHO NOMNYCTUMOE 3BHAueHMe OBIJIYUeHHOCTH
CepuM MMIYNIECOB OOLel ANMTENbHOCTBO t.

NpesiesIbHO ZIONYCTVMOE 3HAYEHME OBJYIEHHOCTH
OIHOTO MMMYJECA U3 Cepuu.

YacToTa ClIENOBAHMA MMIYJIbCOB Manydenmsa (Tu) .

SHepreTUYecKas SKCIOSULUS JIa3EPHOTO
-2
usnyuenna (Ix x M ).

SHepreTMueckas SKCMNOSMLMA i-TO UMIYNBCA U3
cepun MumyJIsCOB .

CyMMapHOe 3HaueHMEe SHEPTEeTHHECKONH SKCMOSULIMAM
4

sa paGoumit mems (t = 3 x 10 c) - cyrouxas

noza.

NpesieNibHO IONYCTMMOE 3HAYEHME SHEPIeTUYeCcKOl
SKCHOBULMM JIABEPHOTO UBJYUEHUSA .

NpesieNibHO IONYCTMMOE 3HAYEHME SHEPIeTUYeCcKOl
SKCHOBULMM MMITYJIECA JIA3€PHOTO M3IYyYEHNS
IUTATENBEHOCTB0 Ty .

n

NpesieIbHO ZIONYCTVMOE 3HAYEHUE SHEPTEeTHHEeCKOl
SKCNO3MUMM CEPUM MMIYJIbCOB OOmen
IUMTETIEHOCTED .

NpeseNibHO IONYCTMMOE 3HAaYEHME SHEPIeTUYeCcKOl
SKCHOBULMM OJIHOTO MMIYJIbCa U3 Cepum
MMITYJI5COB .

npenenbHas CyTOYHas HO3a.



on

nay

nay

nay

cd

nay

KPaTHOCTE (yBeJMueHMe) ONTUMYECKOTO CpencTBa
HaBoneHus .

PacCTOSHME OT MCTOYHMKA MBNyHeHMS OO TOHUKM
HabyoneHus (M) .

obliee UMCIO UMMYNLCOB MBJNydeHMs 3a padoumit
4

mere (3 x 10 c).

YUCIIO UMIYTLCOB B CEpUM.

MOWHOCTL JIA3€PHOTO Maiyuerus (Br) .

MOWHOCTEL JIA3€PHOTO UBJYHEeHUs, NPOLeNUero

Yepes OTPAHMYMBAKILYI ANEPTYPY, DAaCIONOKEHHYO

B MJIOCKOCTY BXONHOTO 3pau¥Ka ONTUYECKOTO
npubopa.

CpenHas MOWHOCTb U3Jy4YeHUS CEPUM UMIYJILCOB
o6l ANMTENEHOCTEO t.
3nauenue P(t) IS NPOTAXEHHOTO UCTOUHMUKA.

NpesiesIbHO JIOMYCTUME YPOBEHb MOUHOCTH .

sHauenye P [UIS NPOTAXEHHOTO MCTOUHMKA .
nny

NpenensHO NOMYyCTMMOE CpefHee 3HauyeHue
MOWHOCTY HENPEepHEHOTO JIAZEPHOTO WUBIydYeHus 3a
Epems t.

npenenbHO HOMYCTMMOE 3HAYEHME MOUHOCTM CEepum
UMITyJIECOB OOWEN MIMTENbHOCTBI t.

c
sHauenme P (t) AN NPOTAXEHHOTO UCTOUHMKA.

nny

omans orpaHudYMBapUe anepType (KB. M) .
njowank NONEePeYHOTO CEedeHUsd Nydka (KB. M) .
nomane MNOBEPXHOCTM UCTOYHMKA MBJIyUeHUS
(kB. M) .

IUTATENBHOCTL BO3NEHCTEUA (OBIydUeHns)
HETIPEPEIBHEIM UBJIyYEHUEM WMIIM CEpUeil UMITyJlbCOB
nasepHoro mamydenus (c).

SHepTMA nasepHOTO Manyuenus (Ix) .



W(ray ) - SHEPTMA MMIYJBCA JIAa3EPHOTO USJYHEHMA

n IIMTENEHOCTED Tay .
un
c
Wo(t) - SHEpTMA CepuM UMIyJIbCOB JIABEPHOTO UZJTYyHEHUS
ofweit OIUMTEeNbHOCTBO t.
c
W (ray ) - BHEpPTMA OTHAEJBEHOTO MMIYJIbCa U3 Cepum.
n
c c
W (ray ) - suauenue W (ray ) M8 MMOynbCca U3 cepum,
¥ max n
MMEDIIETO MAKCUMAJIBHYD aMIUIATYIY .
_c
W (ray ) - CpenHss 3HEPTUs ONHOTO MMIYJbCa U3 Cepun:
n c
_c Wo(t)
W (ray )
n N
on
W - SHEPTWA JIa3EPHOTO WBJYYEHUS, NPOUEINETO
Uepes OrpaHMYMTENEHYK anepTypy,
PaCIONOKEHHYD B IJIOCKOCTM BXONHOTO 3padka
ONTMUECKOTO MpUBOPa.
CUTMA
W - CyMMapHOE 3HAUEHME SHEPTUM UBJydYeHUs
HECKOJBKMX UCTOYHUKOB .
W - NpenenbHO NOMYCTMMEN YPOBEHb SHEPIMU
nny JIa3EPHOTO UBJYYEHUA .
W (ray ) - NpeniesibHO [ONYCTVMOE BHAYEHME SHEPTUM
nay un VMIYJIECa JI2a3EPHOTO UBMy4eHUs OJUTENEHOCTHD
Tay .
un
x
W (ray ) - 3Hauenue W (Tay ) IJIs NPOTSXEHHOTO
nay un oy un
McTouHMKa .
c
Woo(t) - NpenenbHO NOMYCTMMOE 3HAUEHUE SHEPTUM Cepuut
nay VMIYTIECOB NUTENBEHOCTED €.
cn c
Woo(t) - 3Havense W  (t) ZAJA NPOTAXEHHOTO UCTOUHMKA
nny nny
c
W (ray ) - NpenesibHO [ONYCTVMOE SHAUEHME SHEPTUM OIHOTO
nay un MMIynECa M3 Cepun.
CUTMA
W - NpenesibHO NONYCTUMENE YPOBEHE CyMMApHOV
nny SHEPTUM MBJIyUEHUS HECKOJBKUX MCTOYHMKOB

[eicTBME KOTOPHX aIIUTMEHO .



3. IPEJEJIBHO JOITYCTUMBIE YPOBHU
JIABEPHOI'O U3JIVHEHWA
TP BO3AENCTBUN HA T'JIA3A U KOXY

3.1. O0mre mMOI0KEHNS

IIpenensHo  momyctumere  ypoBHH  (IIJ]Y)
JIa3epHOTO W3JIyYeHHWsS YCTaHABIMBAIOTCS JUIA JABYX
YCIIOBHH OOJTy4eHHS - OJHOKPATHOTO M XPOHUYECKOTO
JUTA TpeX AWAna30HOB JUTMH BOJIH:

I 180 < saMbna <= 380 my;
11 380 < nambma <= 1400 nu;
5
111 1400 < nambpa <= 10 =M.
HOpMUpYEeMEMY [apaMeTpaMyi — JIA3€PHOTO  UBJyYeHus  ABJADTCA

sHepreTuueckas sSkcrmosuums H M oOnydeHHocTs E,  yCpemHEHHie Mo
OoTpaHuYMBabIe) anepType.
lIns onpeneneHus NpeNeNbHO HONYCTMMHX ypPOBHeH H u E npu
nany nny
BOBOEMCTBMM JIA3EPHOTO UBJIYYeHMs Ha KOXKY yCPeIHEeHUe [POU3BOOUTCH I10

orpaHMuUMBaKmE aneprype mmamerpom 1,1 x 10 M (mwomame anepTyps

S =10 xB. M).

[If1A oNpeneNeHys NPemesbHO HOMYCTUMEIX ypoBHEH H u E npu
nny nny
BOBmEMiCTBMM Ha Tyjasa JIa3epHOTO M3NyYeHus B guanasoHax I u ITT
-3
YyCpeIHeHMe NPOM3BOOMTCA Takxe IO aneprype mmamerpom 1,1 x 10 M,
-3

a B muanazsoHe II - no aneprype mmamerpoM 7 x 10 M.

Hapsmy c SHEpTeTHYecKo sKCrO3MLMEl ¥ OBIYyYEeHHOCTHO
HOPMMpYeM:sMy NapaMerpamy ABJIAIOTCA Takke SHEpTMa W M MOWHOCTH P
MByueHNs, MNPOWeNNero 4Yepes yKasaHHHe OTPaHMYMBable anepTypE .

Mpy OLEHKe BO3IEMCTBUA Ha TJasa Jla3epHOTO UBIy4YeHUS B
mmanazode II (380 < uaMBpa <= 1400 HM) HOPMUPOBAHME SHEPIUM U
MONHOCTM JIA3€PHOTO M3JIy4YeHMs, MNpOWEmuero dYepes OTPaHMYUBADILYO

-3
aneprypy muamerpom 7 x 10 M, ABJISETCH NEPBOCTENEHHHM.
YKasaHHHE BHlle SHEPTeTHYeCKye NapaMeTpsl CBA3aHs COOTHOWEHMAMI:

W P
nny nny
H =---=; E = - (3.1)



Napamerps H , E w w , P MOTYT MCHONB30BaTHCH
nny nay nny nny
HE3aBUCMMO B COOTBETCTEMM C pellaeMoit sajaueit (cM. Ipumnoxenue 2) .

3.2. IIAY nazepHoro uznyueHus B quanazone 180 <
1sMO1a
<= 380 HM MIpU OAHOKPATHOM OOJIYIECHUH TIa3 ¥ KOXKHI

3.2.1. MY 074 ONMHOYHEX UMITYJ5COB

CoorHomerus mis onpenejess H , B w W, P npu
noy noy nny nny

ONHOKPAaTHOM BOZNECTEMM Ha TJasa ¥ KOXy OMNMHOYHEX MMIYJECOB

KOJUIMMMPOBAHHOTO ~ MJIM  PacCesHHOTO  JaSepHOTO nsnydeHns B

crnexrpansHoM — mmanazone I (180 < ;amBaa 380 uM) mpu

-3
orpaHuuMBamme aneprype 1,1 x 10 M npuBeners B Tabmuue 3.1 n
unmocTpupyoTcs rpagukamy Ha puc. 3.1 u 3.2 (He npueomaTcs)

3.2.2. NIV Ans cepuit MMIyIsCOB

Insa onpeneneHus npenensHO IOMYCTMMEIX ~ YPOBHEN  JIa3€PHOTO
usnyuenus B muanasose 180 < saMGna <= 380 HM [pM BOSHENCTEMM HA
Dnasa M KOXy  CepWif  JMIYJ5COB HEOGXOIMMO DPYKOBOLCTBOBATHCA
CrenyomMs TPeGOBAHMAMIA

a) Snepreruueckas sxcrozmmsa  H wmi  oBnyuenHocTs E

i i

[OBEPXHOCTEN POTOBMUB ¥ KOXM [pPM BOSLEACTBMM JHOGOTO OTAEILHOTO
UMIYJECA U3 PACCMATPUBAEMON NOCIENOBATENLHOCTY HE NOJIKHE MPEBHATE
npenessHO IOMYCTUMEIX BHAUESHUN st ONMHOUHEIX UMITYJIECOB,
onpenensemsx nyHxToM 3.2.1:

H <=H (ray ); E <= E (ray ). (3.2)
i nony u i nny "
Eciy BpeMeHH: vHTepBan Mexny — OBNy4eHMAMM  OTAEskHEMK
munynscamy  menewe 600 ¢, sHauesua H (E ) u W (P
noy naoy nny nay

omperneyigseTCsa COTJIACHO peKoMeHmauuMaAM nysxkra 3.8.2 mno dopmyrnam
(3.14) n (3.16).

6) Tak Kak BO3NECTBME HA OUOJOTVMUSCKME TKAHU WBJTYUEHUS B
mmanazoHe 180 < g <= 380 M obGjlanmaeT CBOWCTBOM aIOUTWMBHOCTM, IPU
YCIIOBMM BEIIOJHEHMA MPENLIyNEero TPeBOBaHMA ONHOKPATHAA CyTOYHAS

CUTMA 4
nosa H (3 x 10 )  He HONXHA NpEBHNATL SHAYEHM, ONPEIENAEMEHX
B Tabmue 3.2

CUTMA 4 M CUTMA 4
H (3 x 10 ) = SUM H (ray ) <= H (3 x 10 ).
i=1 i n nny

3.2.3. IV nasepHOTO M3NyueHMs WIS NYYKOB MAJOTO IMAMETPA

Ecim uajyuense KOHLEHTPUPYETCS HA KOXE JUIM POTOBMUE IUasa B

06NacTM, HaUMEHBUMIA PAa3MEP KOTOPOJ DABEH WM MEHBUE AMAMETDA
-3

orpanuuseanmet aneprypm 1,1 x 10 M, MaKCUMAJILHOE BHaueHMe



0BNyueHHOCTY E M SHEPUeTMUECKON SKCHosuuMM H He IOJKHO [peBNaTh
3nauenuit E u H , onpenesnsemux mysxrams 3.2.1 u 3.2.2
noy noy

3.3. IIAY nazepHoro uznyueHus B quanazone 180 <
MO
<= 380 HM MIpH XPOHUIECKOM OOJIYICHUH T3 ¥ KOXKHI

Iis onpenenieHus NpeNeNbHO NOMYyCTUMEX —3HAYeHuit H uE
noy noy

CUTMA 4

W M P, a Taxe NpeleNLbHHX CyTOuHHX 103 H (3 x 10
nny nny nny

NpU XPOHMYECKOM  OBJIyYEeHMM  TJIa3 M  KOXM KOJUIMMUDOBAHHEM  MAJIM
pacCesdHHEM Jla3epPHBIM M3JIydeHMEM B AManasoHe mumH Boyme I (180 <
nambpa <= 380 HM) HEOGXOIMMO COOTBETCTBYWIME 3HAUYEHMS, NPUBEIEHHHE
B nysxre 3.2 (rabmuum 3.1 u 3.2), ymeHeumrs B 10 pas

3.4. TIY nazepHOro U3JIy4YeHUs B JUaNla30HE
380 < nmambaa <= 1400 HM TIpH OAHOKPATHOM
00IydeHHUH TI1a3

3.4.1. MY Npy BOBHEACTBMM HA TJIa3a KOJUMMUPOBAHHOTO JIA3E€PHOTO
nanyueHns

CooTHowenns mia onpenenexus W u P npu  BoamedicTEMM Ha

nny nny

Tylasa KOJUIMMMPOBAHHOTO JIa3€PHOTO M3NydeHMdA (HaONDIeHUM NPAMOTO MM
3epKabHO OTPAaXEHHOTO Myuka) B mManasose 380 < jambna <= 1400 wum
npusenexsr B Tabmax 3.3, 3.4 u wumOCTpMpyRTCA Tpabduxamu Ha
puc. 3.3.

3.4.2. MY n0pu  BO3NENCTBMM  Ha TNa3a HEKOJUIMMUPOBAHHOTO
Jla3epHOTO MaJyueHNs

EcCnM MCTOYHMKOM HEKOJUIMMMPOBAHHOTO (paccedHHOTO uiu nuddysHo
OTPaXEHHOTO) W3Jy4eHUs ABJASTCHA NPOTAKEHHHI OOBEKT, MNPENENbHO

d d
HONMyCTMMEe 3HaueHMs SHeprmu W ¥ momHocTM P saEucaT or
nny nay
BUIMMOTO YTJIOBOTO pasMepa anbda ITOTO MCTOUHMKA.
d
3uavenns W u P B 3TOM CIydYae HaXONATCA YMHOXEHMEM
nny nay
sHaueHuit W u P IS KONIMMMPOBAHHOTO Wanyuenus (n. 3.4.1) Ha
nay nay
NONpaBouHEN x03QPuUMeHT B:
d d
W =BxW ;P =BxP . (3.4
nay nmy ooy nay

3Hauenus B ONpeneNAnTCs QOPMYIION:



2

B =B x (amspa) + 1 (anmeda > amsoa )i (3.5
1 npexn
B=1 (anpda <= ansda ).
npen
3peck B - BCHOMOTATeNbHEN — KOSQOUUMEHT,  BaBUCAWMIA  OT
1
AnMTensHOCTH OBNyUeHNUs .
3Hauenus anbba ¥ aHamMIMHEeCKMEe COOTHOWEHMA A pacdera
npen

BenuuuHe B nauel B rabmiue 3.5.
B Cilyuae BOBNENCTBUA CEpUM UMMYIIbCOB MONPABOUHEIA KOSOOUUMEHT B

NpMHMMaeT 3HAaueHMe, ~ COOTBETCTBYMWEE  MIMTENLHOCTM  OTHENBHOTO
uMnynECa B Ccepun.
2
3aBucuMocTs mpousBemenus B X  ameda or yrma amsdpa npu

1
PasIMUHEIX IUIATENIEHOCTAX OOJIydeHMsd NpMBeleHa Ha puc. 3.6.

3.4.3. IOV npu  BosjeiicTEMM  Ha  Tiasa  Cepwii  MMOYJICOB
KOJUIMMVPOBAHHOTO JA3EPHOTO W3ITydeHus

[IpenenbHO HOMyCTUMEle YPOBHY NpM BOBLEACTBMM HA TUasa  Cepuit
UMIYJECOB  KOJUIMMMDOBAHHOTO M3JIyYeHMs B CNEKTPajbHOM mManasoxe LI
(380 < nam6ma <= 1400 HM) YCTAHOBNEHH IIA CiydaeB,  KOTHA
IIMTENEHOCT OTAENBHOTO MMOYJBCA B Cepuu Tay He mpessmaer 0,25 c,

n
a wuacrora cremoBamms uMnynecoB B cepu F Gosmswe 0,005 Iu
u

(MHTEpBAN MeXIy OTHENBHEMYM MMIYJbCaMy B cepuy MeHsume 200 c) .

Eciu F <= 0,005 Ty, BOSHE/CTBME HA IJasa OTHENbHEX MMIYIbCOB

u

UBJIyUEHMS CUMTAETCS HesaBMCHMEM. [IpM BTOM HOPMUPYETCA SHAUEHME
SHEPTMM MMIYJILCA, MMEWLETO MAKCUMAIbHYO aMIUIATYZY :

c
W (ray ) W (ray ). (3.6)
¥ max nmy n

Ecom F > 0,005 Tu, 3HayYeHMe MNpeleNbHO MHONYCTUMOM SHEPIMM
n
CepMM UMITYJIbCOB MUBJyYeHUS INIUTENLHOCTBO t NPYU BOBNEACTBMM HA Tiasa
c
W (t) paBHO MeHbmeMy M3  IBYX 3HaueHuii sHeprvM W om W
nmy 1 2
OmpeneNaeMix HopMyami:

W w (t); (3.7)
1 nny

W W (ray ) ,
2 noy n
THe:
W (t) MW (ray ) - NpeMesbHO NOMYCTMMIE 3HAYEHWS SHEPTMI
nny nny u
ONVHOUHHIX MMMYNBCOB INMTENEHOCTO t M Tay , COOTBETCTBEHHO, A

u
KOJUMUPOBAHHEX MOTOKOB Manydenus (m. 3.4.1);
KCU - OINpEeMeNifeTCA OTHOUEHMEM MaKCUMAJlbHOM SHEPTMM OTHENIbHOTO



UMIyJECA B PACCMATDUBAEMOJ CEPMM K CDELHEMY 3HAUEHMO:

c
W (ray )
¥ max
. . (3.8)

w (ray )
n

B Tex ciiyuasx, KOTHA KCM HEUSBECTHO, CNEIyeT cuMTars kcu = 1.

c
W (t) =W mpuW W (3.9
nny 1 1 2
c
Woo(t) =W mpuW >W
nny 2 1 2

N[pefieNlbHO NOMyCTHMOE —CPEejiHee 3HAUYeHME SHEPTWM ONHOTO MMIYJNbCa
M3 CepuMM Npy 3TOM PaBHO:

Korma mymrensHOCTH cepun MMITYJIECOB npeBsaeT 1 c,
LenecoobpasHO ONpeneNaTs SHAadYeHMEe [NpeleNlbHO MONyCTUMOV CpemHei
MOWHOCTH .

[lpeesbHO oMy CTUMas CpenHss  MOWHOCTE  CepMM  MMIOYJIECOB
JABEpHOTO MBJIYUEHMs [Py OOJYYEHMM TJla3 KOJUIMMUPOBAHHEM My9YKOM
_c
P (t) paBHa MeHblieMy W3 MBYX 3HaueHwi MomwHocTr P ou P,

nmy 1 2
OmpeneNaeMix HopMyami:
P =P (t): (3.10)
1 nny
N 2/3
P = (==-) .
2 t KCcu
roe P (t) - 3HayYeHue nNpenesyibHO NOMYCTUMOM MOWHOCTU MMIyJIbCa
noy
IIMTENBHOCTRR t IJIA KOJUIMMMPOBAHHOTO Manydenms (n. 3.4.1).
c
P (t) = P P (3.11)

~

a
3]
<
-



ECIM UCTOYHMKOM  WUBJYHYeHUs  ABJNAETCH  NPOTAKEHHEE  OGBEKT,

cn
NpefessHO [OMyCTMMEE 3HAYEHMA SHEPTWMM Cepwy  MMOyiscos W (t),
nny
_cn
CpemHel MOWHOCTM u3NydeHus B cepuu P (t), SHeprMM  OmHOTO
nny
cd
umunynsca B cepum W (Tay ) ONPeReNaoTCs yMHOKXEHMEM MpeNellbHHX
nny u
3HaueHuit,  3amaHHEX Qopmynams (3.9) w (3.11) Ha nompaBOYHEN
KO3QOUUMEHT B, NpuBeneHH:N: B m. 3.4.2:
cn c
w (t) =B xW (t); (3.12)
nny nny
cn c
P (t) =BxP (t);
nny nny
cd cn
W (ray ) =B x W (ray )
nny u iy n

3.5. ITAY nazepHoro uznyudeHus B quanazone 380 <
MO
<= 1400 HM py XPOHUYECKOM BO3/JCICTBUU Ha rias3a

Iis onpeneNieHUs NpEeNeNbHO MOMYyCTUMEX —3HAYeHuid W u P

noy nny
KOJUIMMAPOBAHHOTO WM PaACCeSHHOTO JIa3EepHOTO M3JyYeHus B OuanasoHe
II (380 < mambna <= 1400 HM) NpY XPOHMUECKOM BOBHECTBMM Ha IJia3a
HeoOXoImMMO yMeHbIMThL B 10 pa3 COOTBETCTByUME NpeNeJIbHEE 3HadyeHUs
INA ONHOKPATHOTO BO3NEMCTEBMA, NPMBENeHHElE B M. 3.4.

3.6. ITAY nazepHoro uznyuenus B quanazone 380 <
nsMOa
<= 1400 HM TIpH OAHOKPATHOM OOJTYIEHUH KOXKH

COOTHOWEHNUA WA OnpeneleHus 3Hauenwit H uE , a tamxe W
noy nmy noy
u P NpM ONHOKPATHOM BO3IEMCTBUM HAa KOXY KOJJIMMMPOBAHHOTO MM
nay
PACCESHHOTO JIa3EPHOTO M3JyYeHMs B CHEKTPajbHOM Iuanasoxe 380 <
naubna <= 1400 uM npueeneHsl B Tadmaue 3.6 U WIULOCTPUPYOTCA
rpaguxams Ha puc. 3.7 u 3.8.



-3
IMaverp orpaHuuMBanuel aneprypu pasex 1,1 x 10 M.
[lpefeNbHO NONMyCTUMEE YPOBHM NPy OGJNYUEHMM  KOXM  CepuaMM
MMIYIECOB ONpenenes B M. 3.8.2.

3.7. IIAY nazepHoro uznyueHus B quanazone 380 <
1sMO1a
<= 1400 HM TP XPOHUIECKOM OOIYUCHUH KOXKH

Jlia onpeneNeHus NpelelbHO MOMNYCTMMEX —3Hadeswi H , E n
nny nny
w o, P NPy XPOHMUYECKOM BOBJEHCTBMM HA KOXY KOJUIMMVPOBAHHOTO
nny nny
WM PACCESHHOTO Ja3epHOTO MaNyueHns B iuanasoke 11 (380 < yamGma
<= 1400 HM) HeobxommMO yMeHemmTE B 10 Ppas  COOTBETCTBYMIME
npenesnbHEle 3HAaYeHMs, NPMBEJEHHHE B II. 3.6.

3.8. [IY nas3epHOTO M3JIydYeHMs B OualasoHe

1400 < mambma <= 10 HM HpM ONHOKPATHOM OOJIydYeHUM
Tjas U KOXM

3.8.1. IV Na3epHOTO M3NydeHMA M4 ONMHOUHHX BOBIENCTBMI
CoorHomerus ans onpenenesys H , B u W ., P npu
nny nny nny nny
OIHOKPaTHOM BO3OEACTBMM Ha rasa U KOXY MMOYJBCHOTO WU
HENPEPHBHOTO KOJUMMMPOBAHHOTO  MIM  DACCEsHHOTO  M3NydeHus B
5
nmanazodHe IIT (1400 < sjamBpa <= 10 HM) npusBeneHsl B rabmuue 3.7 u
unmocTpupyoTcs Tpagukamy Ha puc. 3.9 u 3.10.

3.8.2. IIY Na3epHOTO MBIyYEHMA IUIA CEpWii UMIYJNBCOB

IpefenbHO HOMyCTUMBlE YPOBHM — SHEPTETUUECKON — SKCHOSMULMA 1
OGNyUEHHOCTV NpU BOBHEHCTEMM Ha TJIa3a ¥ KOXY CEpUii UMIYJCOB

5
NasepHoro uanyuemus B muanasose III (1400 < nau6ma <= 10 Hu
YCTaHaBIMBALTCH nns cnyuaes, KOTIa JIMTENBHOCTL  OTIAEJIEHOTO
uMnyneca B cepuu He mpeBsmaer 10 C, & UMCTOTA CNENOBAHMA UMIYJbCOB
-3
npeesmaer 1,7 x 10 Tl (BPEMEHHOM MHTEPBAJ MEXHY OTAENbHHMMA
uMnysnecamu Mexbwe 10 MuHYT) .
-3
IMaverp orpaHuuMBanuel aneprypu pasex 1,1 x 10 M.
3HaueHME NPENENBHO NOMYCTUMON SHEPTETUUECKON SKCIOSMLMA Cepun

c
munynscos H () KOJUMMMPOBAHHOTO  WJM DACCEAHHOTO JIa3E€PHOTO
nny
WByueHMs ONpeHesyAeTCA Kak MeHsllee U3 OByX SHadeswi H u H ,
1 2

3amaHHbX (bopMyTIaMu:

H =H (t): (3.13)

1 nny

N 1/2
H =H (ray ) (---)



Napamerp xcu ompemener ® m. 3.4.3.

c
H (t) =H npu H <=H (3.14
nny 1 1 2
c
H (t) =H npm H >H
nny 2 1 2
CpenHee 3HaueHMe npenensHO IOy CTUMOL SHEepreTHUueCcKOoi
c
SKCMOSMUMM ONHOTO MMIYJBCA M3 CEpuM ONpefeNseTcs nenenuem H  (t
nny

Ha YMCNIO MMIYNBECOB B cepuu N.
ECM INMTENBHOCTL CEPMM MMIYJbCOB NpeBmmaeT 1 ¢, LejlecoobpasHo

OnpenesaTL 3HAUEHME NPENeNbHO HNOMyCTMMONA CPenHed OBJIYUeHHOCTH.
NpefleNibHO NOMyCTMMAA — CPElHAS OGJYYEHHOCTb CEPUMM  MMIYJbCOB

(t) paBHa MeHblleMy u3 AByxX SHauenmit E ¥ E , ONpenesseMux
1 2

Gopmynamu:

E =E (t); (3.15)

E (t) =E mpu E <=E (3.16
nny 1 1 2
c
E (t) =E mpuE >E
nny 2 1 2
Bo BCex ciydasx:
c -6 c
W (t) =10 xH ()
nny nny
c -6
P (t) =10 xE (t
noy noy
-3
ECIM 4acToTa CIIENOBAHMA MMIOYNbCOB F menbwe 1,7 x 10  Tu,
u

TO BO3ZECTBME HA TJA3a M KOXY OTHAENbHEX JVMIYJI6COB  M3JydeHus



cunraercs HezaBUCHMEM . Tipy sTOM HOpMMpyeTCs  3HaueHue
SHEPreTUYECKOH SKCHOSULMM IJIS  WMIYJLCOB, VMEWIMX MAKCUMATIbHYO
aMnTyay :

c c
H (ray ) (ray ).
¥ max nmy n

llpuBeneHHEe Bhule QOPMYJIE MPUMEHSOTCS M NMPYU PACCMOTDEHMM:
- BOSNEMCTBMA Ha TIJasa CepUit MMIYNbCOB JasSepHOTO MUSJyHeHMs
cnexTpanbHoro mmanazoxa I (180 < nauBna <= 380 Hm)
- BOSNENMCTBMA Ha KOKY Cepuii MMOYIbCOB JasSepHOTO MUSJyHeHus
crexTpanbHux mManaszoxoB I, IT (180 - 1400 mm)

3.9. [V NnasepHOro UajydyeHus B IuanasoHe
5
1400 < sam6na <= 10 HM OPU XPOHUUECKOM
BOBIEMCTBUMM Ha TUlasa U KOXY

Ina onpenenenus — sHauwenmmit H , E “u W , P npu
noy noy noy noy
XPOHMUECKOM BO3IENCTBMM HA TJla3a U KOXY KOJUIMMMPOBAHHOTO MM
PACCEsHHOTO JIa3ePHOTO M3NydeHMs B CHEKTpaisHOM auanasore IIT
5

(1400 - 10 HM) HEOOXOOMMO YMEHBWMTL B 5 pas  COOTBETCTBYWUME
npenesibHEle 3HAUEHMS IS ONHOKPATHOTO OOJyueHUus, NpUBENeHHHEe B
n. 3.8.

3.10. ITY npu ogHOBpeMEHHOM BO3/IEUCTBUU Ha
rJ1a3a u KOXy
JA3ePHOTO U3TYUCHUS C PA3TUIHBIMY JUTHHAMH BOJTH

Huxe pacCMOTDEHEl MpaBMila ONPEeNeNIeHMs NPENebHO  HOMyCTUMEX
VPOBHE)t NPy  ONHOBPEMEHHOM  BOBIEMCTBMM  Ha  TJasa U KOXY
MOHOXPOMATHUYECKOTO MBJTYUEHUS HECKOJBKUX DABJIMUHEIX UCTOYHUKOB. DTU
UCTOYHUKM B OOueM Cjlydae MOTYT UMETh Pa3JIMYHEe XapaKTepUCTMKU:

- ChekTpasibHEE (IBA WM HECKONBKO TUIOB JIasepoB, DeHEpalyus
HECKONbKMX NJIUMH BOJIH ONHMUM Jla3epoM, TIeHepauus TapMOHMK) ;

- BpeMeHHHE (DPEXJME - HENDPEPHBHEM, MMIOYJBCHEI, HENPEPHBHEN C
MOIyJISALUMEeN MOWHOCTM U T.XH.);

- [POCTPaHCTBEHHEE (KOJUIMMMPOBAHHEN My4oK, MMAOYSHO OTPaxeHHOE
UV paccesHHOe M3TyueHue) .

CTeneHb OMACHOCTYM  MPU  ONHOBPEMEHHOM  NIEMCTBUM  UBJyHeHUs
PasIUUHEIX MCTOUYHMKOB ABJIAETCH ANNUTUBHONA B CIEIYRIMX CIydYasx:

- BOBIEMCTBME HA KOXYy WBJTYUEHMS JIOOHX IUIMH BOJH B IMAanNazsoHe

5
180 < nambpa <= 10 =HM;
- BOBAEiCTBME HA [epenHMe CPEemE TiIasa UBNyYeHUS B IMANazoHax
5
nnuu Bons 180 < mambna <= 380 M u 1400 < nmambna <= 10 HM;

- BOBIENCTBME HA CETYATKY TIjla3a W3JyYEeHMs B [MaANas0HE MIIMH
1400 mM.

I8 KaxZOTO U3 NEepeuyuClIeHHHX TPex CJlyYaeB NpelesibHO HOMYCTHMHE

BomH 380 < nambma <

YPOBHM YCTAHABIMBAOTCA HEe3aBMCMMO. Hampumep, NPM OHNHOBDEMEHHOM
BOSNEMCTBMM HA IJasa USJIyHEeHUs apTOHOBOTO Jla3epa (OCHOBHHE  LIIMHEL
Bonn - 488 m 514 uM) ¥ 7nasepa Ha yruekuciom rase (10600 nu

ycraraemueaorca NIV AN COBMECTHOTO HENCTBMA KOMIOHEHT U3JIyHeHUs C



mwmamy  Bons 488 ¥ 514 mM u ormenbHo - [IY LA UBNYYEHUS C LIMHOM
BonHe 10600 HM, Tak kak OCBEKTOM BO3NEHCTEMA B [eEPBOM Clyuae
ABNAETCA ceTuaTKa, a BO BTOPOM - POTOBMUA TNasa  (CM. Takke
Npunoxenue 2) .

lpenesbHO HONyCTMMas CyMMapHas SHEepTUS WM MOWHOCTE M3JIYYeHMUs
OT HECKOJILKMX WUCTOUHUKOB, [EACTBUE KOTOPHX ABJIAETCH  aINUTUBHLIM,
ompernendeTcsa ClemyouMMy GopMyramm:

CHrMA (1) (n) n (i)
W =C x W + ... +C xW = SUM C W 7 (3.17)
nay 1 nay n  nmy i=1 i may
CHrMA (1) (n) n (i)
P =C x P + +C x P = SUM C P , 3.18)
nay 1 nay n  nmy i=1 i may

N - YMCIO MCTOUHMKOB M3JyHeHWs, NEACTBME KOTOPHX aIAMTUBHO;
i - YCIOBHHA MOPANKOBBII HOMEP MCTOUHMKA;

(1) (i)
w , P — NpelesbHO HONYCTUMHE BHAYEHMS SHEepTUMM  (MOWHOCTM
nny  nay
KaXIOTO MUCTOUHMKA ;
C - OTHOCUTENbHENT SHEPTOBKJIAL KaXNOTO UCTOUYHMKA, OINpEeNeliseMEl

i
KaK OTHOWEHME SHepruM (MOWHOCTM) MCTOUHMKA C [OPSANKOBHM HOMEpoM i
K CYMMapHO} 3HepruM (MOWHOCTM) BCEX MCTOYUHMKOB:

(1) (i)
W P
c - -
i no(i)
SUM W SUM P
i=1 i=1
dopuynat (3.17),  (3.18)  npumema B Tex ciydasx, KoTAa

IJTATENEHOCTE SKCMOSMLMYA WM MMIYJIbCOB  MBJIyYEHMA DPacCMaTPUBAESMBIX
MCTOYHMKOB  MMEOT — ONMH ¥ TOT Xe TNOPANOK. [lpu mnposeneHuu
NpakTMYECKMX pacyeTOB 3HAdYeHMs SHEepPrMM (MOWHOCTM) MOTYT OHITH

SKBUB SHAYEHMAMM OHEPTETUYECKON SKCHOSMULMM

(oBnyuennocTH) .

3.11. ITAY uznydyeHus ga3zepoB, UCIOJIb3YEMBIX
B T€aTPaIbHO-3PEIUIIHBIX MEPOTIPUATHSAX, IS
JIEMOHCTpALUN
B yueOHBIX 3aBEJCHMAX U MEANLIMHCKOH armaparype

IIpn HCIIOIb30BaHAN J1a3epOB B
TE€aTPAIbHO-3PCIIUITHBIX MEPOIIPUATHAX u JJIA
JIEMOHCTpAalMii B yqe6HHX 3aBEICHUSIX IIPEIEIBHO
JOIMYCTUMBIC YPOBHHU IJIsI BCEX YYACTHUKOB (3pI/ITeJ'II/I,



AKTEpPbl, CTYIACHTHI, IIKOJBHUKH, IIPEIIogaBaTeliu,
00CITy’)KMBAIOIINI MEPCOHAN H JIp.) YCTaHABIMUBAETCS B
COOTBCTCTBHU (¢ HOpMaMH1 JUIA XPOHHUYECKOT'O
obmyuenwust (myHkTH 3.3, 3.5, 3.7).

[Ipy WCTONB30BaHUU JIA3epOB KaK dJIEMEHTOB
ONTHYECKUX MEAMIUHCKUX MPUOOPOB ISl TOJCBETKH,
(GhOpMHUPOBaHUS NPUIEIBHBIX METOK M JIPYTUX IIEJCH,
HE CBS3aHHBIX HEMOCPEACTBCHHO C  JICUCOHBIM
JNCUCTBHEM  H3JIyueHHs, TMPEACIbHO JOIMYCTHMbIC
YPOBHH Il TJa3 M KOXM MAlMEHTOB, Bpadedl u
00CITY»KMBAIOIIETO TEpCOHalla YCTaHAaBIHMBAIOTCS B
COOTBETCTBMM B HOPMaMu Ui  XPOHHYECKOTO
obmyuenwust (myHkTH 3.3, 3.5, 3.7).

Tabmmma 3.1



COOTHOWEHMA 1JIA ONPEIEJIEHMA H , E n W , P
nmy gy nny  nmy
MPY OOHOKPATHOM BO3OEVCTBUM HA TJIABA U KOXY
KOJUIMMVPOBAHHOT'O WMJIM PACCESHHOI'O JIABEPHOI'O M3JIYUEHNA
B IVAINA3OHE I (180 < jambma <= 380 uwm) .
-3
OT'PAHMUMBAIOINAS ANEPTYPA - 1,1 x 10 M

CrieKTpaJibHBI IIMTeNbHOCTE -2 -2
MHTepBasy JjaMbna, HM BO3gencTBMa t, C H , Ix x M ; E , Br x M
nay nny
-9 7 3/ 2
180 < smambma <= 380 t <= 10 H =2,5x%x 10 x \/ t
noy
-9 4
180 < ;mambma <= 302,5|10 <t <=3 x 10 H = 25
nny
E =25/t
nny
-9 3 4 ---
302,5 < ;maMbma <= 315]|10 <t <=T <*> H =4,4 x 10 x \/ t
i nny
4 0,2 (nambmna-295)
T <*> < t <= 3 x 10 |H =0,8 x 10
i nny




0,2 (nambma-295)

0,8 x 10
nny t
-9 3 4 --=
315 < ;mambma <= 380 10 < t <= 10 =4,4 x 10 x \/ t
nny
4 3
10 < t <= 3 x 10 8 x 10
nny
3

nny

8 x 10 / t

Bo Bcex crnydasax:
6

nny

10 ; P =E

nny

10

0,8 (mambna-295)
x 10 ’

naMbma - HM.




TPENIEJIbHHE OIIHOKPATHHE CYTOUYHHE IO3H

CUTMA 4

H (3 x 10 ) TPU OBJIYYEHMM TJIA3 U KOXU

nny

JIABEPHHM M3JIYYEHVEM B CIEKTPAJILHOM IMATIA3OHE T
(180 < nambna <= 380 um)

Tabmma 3.2

CrexTpasbHEl MHTEPBAN JAMEGIA, HM CUTMA 4 -2
H (3x10), Ik x M
nnoy
180 < nambma <= 302,5 25
0,2 (AMBna-295)
302,5 < naubna <= 315 0,8 x 10
305 80
307,5 250
2
310 8 x 10
3
312,5 2,5 x 10
3
315 8 x 10
3
315 < namBma <= 380 8 x 10

Tabmmma 3.3



COOTHOUWEHME [JIs1 ONPEINEJIEHMA W

nny

P ONHOKPATHOM

BOBIEVCTBMM HA TJIAZA KOJUIMM/POBAHHOT'O JIA3EPHOT'O
M3JIYUEHMA B CIHEKTPAJIBHOM IMAIABOHE IT
(380 < mambma <= 1400 uwMm) .
IJIMTEJIBHOCTL BO3OEVICTBMA MEHBUE 1 c.

-3

OT'PAHMUMBAINIAA ANEPTYPA - 7 x 10 M

CriexTpaJibHE InurenpHOCTL OOJIydeHMs t, C w Ix
MHTEepBaj JjgsaMbna, HM nny
-11 3/ 2
380 < smambma <= 600 t <= 2,3 x 10 \/ t
-11 -5 -8
2,3 x 10 <t <=5,0x 10 8,0 x 10
-5 -5 3/ 2
5,0 x 10 <t<=1,0 5,9 x 10 x \/ t
-11 3/ 2
600 < ;ambma <= 750 t <= 6,5 x 10 \/ t
-11 - -7
6,5 x 10 < t <=5,0 x 10 1,6 x 10




-5 -4 3/ 2
5,0 x 10 <t<=1,0 1,2 x 10 x \/ t
-10 3/ 2
750 < ;mambma <= 1000 |t <= 2,5 x 10 \/ t
-10 -5 =7
2,5 x 10 <t <=50x10 |4,0 x 10
-5 -4 3/ 2
5,0 x 10 <t <=1,0 3,0 x 10 x \/ t
-9 3/ 2
1000 < ;mambma <= 1400t <= 10 \/ t
-9 -5 -6
10 <t <=5,0x10 10
-5 -4 3/ 2
5,0 x 10 <t <=1,0 7,4 x 10 x \/ t




COOTHOWEHRKA OJ1d ONPENEJIEHMA P

nay

NPV OIHOKPATHOM BO3IEVCTBMM HA TUIA3A
KOJUUIMMMPOBAHHOT'O JIABEPHOT'O M3JIYUEHMA B CIEKTPAJILHOM

Tabmmmna 3.4

IMANAZOHE II (380 < nambma <= 1400 Hu) .
IUIMTEJILHOCTE OBJIYYEHMS BOJIBIE 1 c.
-3
OTPAH/UMBAIONAS AIEPTYPA - 7 x 10 M
CriexTparts Helt [TensHOCTE OBydYeHus , Br
MHTepBan JaMona, HM t, c nny
-2 -5 3 -
380 < nambma <= 500 1,0 < t <= 5,0 x 10 5,9x 10 /\/t
2 4 -3
5,0 x 10 < t <= 10 3,7x 10 / t
4 -7
t > 10 3,7 x 10
3 -5 3 -
500 < nambma <= 600 |1,0 < t <= 2,2 x 10 5,9x 10 /\/t
3 4 -2
2,2 x 10 < t <= 10 10 /t
4 -6
t > 10 10
3 -4 3 -—
600 < mambna <= 700 |1,0 < t <= 2,2 x 10 1,2 x10 /\/t
3 4 -2
2,2 x 10 < t <= 10 2,0x 10 /t
4 -6
t > 10 2,0 x 10
4 4 3 -
700 < nambma <= 750 1,0 < t <= 10 1,2 x10 /\/ t
4 6
t > 10 5,5 x 10
4 -4 3 -—
750 < ;mambma <= 1000 [1,0 < t <= 10 3,0 x 10 / N/t
4 -5
t > 10 1,4 x 10
4 -4 3 -—
1000 < mamBpa <= 1400(1,0 < t <= 10 7,4 x 10 / N/t
4 -5
t > 10 3,5 x 10




Tabmma 3.5

3ABHUCUMOCTD BEJIMUYMHBI ITIOITPABOYHOI'O
KO2ODOUIMEHTA B OT BUAMMOI'O
YI'JIOBOI'O PASMEPA
MMPOTAKEHHOI'O UCTOYHUKA U3JTYUEHUA
AJIb®A JIJIA PA3JIMUYHBIX
WHTEPBAJIOB JJIMTEJILHOCTEM OBJIYUEHUS

IirensHoCTs OBIyYeHns | lonpaBouskit kosdduument B|lpenesnsHet yron
t, ¢ anbda , pan.
npex
-9 3 2 -2
t <= 10 10 x amsga + 1 10
-9 -7 3 2 -3
10 <t <=10 2,8 x 10 x amsga + 1 6,0 x 10
-7 -5 3 2 -3
10 <t <=10 8,2 x 10 x amsda + 1 3,5 x 10
-5 -4 4 2 -3
10 <t <=10 2,5 x 10 x amsga + 1 2,0 x 10
-4 -2 3 2 -3
10 <t <=10 8,2 x 10 x amsda + 1 3,5 x 10
-2 3 2 -3
10 <t<=1 2,8 x 10 x amsga + 1 6,0 x 10
3 2 -2
£>1 10 x amsga + 1 10

Eciu  amspa <= ansda

enuHuLe .

npen

BeMumHa B NpuMHMMAeTCA pABHOMN

Tabsmma 3.6



COOTHOUWEHMSA IJIA ONPEIEJIEHVA H

noy

E

nmy

u W ’

oy

P

I1

ny

MPY ONHOKPATHOM BO3IENCTBUYM HA KOXY KOJUIMMVPOBAHHOT'O
W PACCEAHHOT'O JIASEPHOT'O M3JIYUYEHNMA B CIEKTPAJIBHOM

IOVAIIASOHE II

(380 < mambpma <= 1400 HM) .

-3
OT'PAHVMUVBAKIAS ANEPTYPA - 1,1 x 10 M
CrieKTpaJibHE JIIMTeNIbHOCTDL -2 -2
MHTepBaJ JjsaMbra, HM obnyueHus t, c H , Ix x M ; E , BT x M
nny nmy
-10 -1 3 5 -——-
380 < ;mambma <= 500 |10 < t <= 10 H =2,5x10 x \/ t
nny
_l 3 _
10 <t<=1 H =50 x 10 x \/ t
nny
2 3 -—=
1 <t <=10 E =50=x10 / \/ t
noy
2 2
t > 10 E = 5,0 x 10

noy




10 5 ——-
500 < ;mambma <= 900 |10 <t <=3 H = 7,0 x 10 \/ t
noy
2 —_—
3 <t <=10 E =5,0 x 10 \/ t
noy
2
t > 10 E = 5,0 x 10
noy
-10 5 ——-
900 < mambpma <= 1400(10 <t <=1 H =2,0 x 10 \/ t
noy
2 5/ 4
1 <t <=10 E = 2,0 x 10 \/ t
noy
2
t > 10 E = 5,0 x 10
noy
6 -6
w =10 x H ; P =10 x E
noy ngy ooy noy







COOTHOUWEHMSA IJIA ONPEIEJIEHVA H

noy

, E

nmy

u W , P
noy

MIPY ONHOKPATHOM BO3IEMCTBMM HA TJIA3A U KOXY
KOJIJIVIMVPOBAHHOT'O WJIM PACCEAHHOI'O JIASEPHOTI'O M3JIYUEHMA

nmy

5
B CHEKTPAJIbHOM IOMATA30OHE III (1400 < mamBpma <= 10 HM) .
-3
OT'PAHVUYMBAKIAA ANEPTYPA - 1,1 x 10 M
CrnexTpaJsibHbBIM IIMTEeJIbHOCTh -2 -2
MHTepBay JjgaMmbna, HM obnyuenus t, c [H , Ik x M ; E , BT x M
noy nmy
10 4 5 -——-
1400 < ;mambma <= 180010 <t <=1 H =2,0 x 10 x \/ t
nny
2 4 5 -——-
1 <t <=10 E =2,0x10 / \/ t
nny
2 2
t > 10 E = 5,0 x 10
nny

Tabmmma 3.7



-10 5 ——=
1800 < mamBma <= 250010 <t <=3 7,0 10 \/ t
noy
2 —_—
3<t< =10 5,0 10 \/ t
nny
2
t > 10 5,0 10
nmoy
5 10 -1 5 —--
2500 < samBma <= 10 10 < t <= 10 2,5 10 \/ t
noy
_1 —_—
10 <t <=1 5,0 10 \/ t
nny
2 —_—
1 <t <=10 5,0 10 \/ t
noy
2
t > 10 5,0 10

noy




10 x H ; P 10 x E
noy noy ooy nmy




4. KITACCUDPUKALIMA JIASEPOB I10 CTEIIEHHA
OITACHOCTH
I'EHEPUPYEMOTI'O U3JIYUEHUA

4.1. Ompegenenue Kiacca ja3epa OCHOBAHO Ha
y4eTe €ro BBIXOMHOW »JHeprum (MOIMHOCTH) W
MIPENEbHO JIOMyCTUMBIX YPOBHEH TMpH OJHOKPATHOM
BO3JICHCTBUM TCHEPUPYEMOTO U3TYUCHHS.

4.2. Tlo creneHH ONAcCHOCTH TE€HEPHUPYEMOTrO
W3Iy4YeHHUS JIa3epbl MOIAPa3leNIAIOTCS Ha  4YeThIpe
KJacca.

4.3. K nazepam I kiacca OTHOCSAT MOJIHOCTBIO
6e30omacHbIE Ja3epsl, TO €CTh TaKUE JIa3ePhl, BEIXOIHOE
KOJIJTIMHAPOBaHHOE M3ITyYeHUE KOTOPBIX HE
MPENICTABISICT OMACHOCTH TpH OONYYeHWH Ti1a3 u
KOXHU.

4.4. Jlazeps! 11 kyacca - 3T0 J1a3epsl, BBIXOAHOE
M3Ty4eHHEe KOTOPBIX IMPEICTaBIIeT OMACHOCTh MpH
o0myueHUH KOXU WU a3 4yeaoBeKa
KOJUTMMHUPOBAHHBIM ITyYKOM; IU(PQY3HO OTpakeHHOE
M3ITy4eHue 0e301acHo KaK JUIsd KOXKH, TaK M JUIS TJ1a3.

4.5. K nazepam IIl kmacca oOTHOCSTCS Takue
Jla3epsl, BEIXOHOE M3ITyYeHHE KOTOPBIX MPEICTaBISET
OMMacHOCTh TpPH  OOMy4eHHH TJla3 HE  TOJBKO
KOJUTIMHPOBaHHBIM, HO W IU(PQY3HO OTpaKECHHBIM
U3ydeHHueM Ha pacctosHuu 10 cM OT oTpaxaromen
MOBEPXHOCTH ¥ (WAM) TpH OOMYy4YEHHH KOXH



KOJUTUMUPOBAaHHbBIM H3IIyYeHHEM. HuddyszHo
OTPaXCHHOE HM3IYUCHUE HE TPEJCTABIISIET OMACHOCTH
JUTS KOKH. DTOT KIIACC PaCIpPOCTPAHSIETCS TOIHKO Ha
Ja3epsl, TCHEPHUPYIOMAE W3ITyUYeHUE B CIEKTPATLHOM
nuamasone I1.

4.6. Yerseptrnii (IV) kimacc BKIIOYAET TakKue
nazepsl, MU Y3HO OTPaKEHHOE HMIIYICHHE KOTOPHBIX
MPEJCTaBIsIeT OMACHOCTh JUIS TJla3 M KOXH Ha
paccrosiHuu 10 cM OT oTpaxaromeil TOBEpXHOCTH.

4.7. Jlazepsl KIJIacCu(UIHUpyeT
Mpe NP THE-N3TOTOBUTEIH o BBIXOJHBIM
XapaKTePUCTUKAM W3ITyYeHUS PacUeTHHIM METOJIOM B
COOTBETCTBHUU ¢ TaOmmien 4.1.

4.8. Ilpm ompenenenun Kiacca ONACHOCTH
Ja3epa, N3TyJalolero Ha AByX M Oojee JIMHAX BOJH,
OCHOBBIBAIOTCA Ha 3HAYCHUAX MPEACIIBHO OOITYCTUMBIX

YPOBHEM, pacCCUMTAHHBIX COTJIacHO pazjaeny 3.10.

4.9. Krnacc OmacHOCTH Ja3epHOTO W3AENUd
oTIpeieNIIeTCs KJIacCOM MCIIONIb3YeMOTO B HEM Jla3epa.

4.10. TIpumepsl onpeeneHus KIaccoB JIa3epoB
npuBeeHsl B [Tpunoxenun 2.

Tabnuma 4.1

COOTHOHEHWA VTS OITPEJNEJIEHU A



KJIACCOB JIA3EPOB
I1O CTEIIEHUN OITACHOCTU 'EHEPUPYEMOI'O
N3JIYYEHUA



CrnexrpanbHeii uHTep- |Knacc PexuM TeHepaluy U3IydeHus
Ban, Hu onac-
HoCTH OIMHOUHHE MMITY T CE cepuy mnyEcoB HeNpepHBHOe M3NyHeHye
1 2 3 4 5
180 < nambna <= 380 |I |w (ray ) <=8 (ray ) x S c <k>
i u nmy  u n W (ray ) <= H (ray ) x S B(t) <=8 x E (t)
iow ny  ou nonay
M CUTMA 4
SUM W (ray ) <= H (3 x10) x 8 M CUTMA 4 M CUTMA
i=1 i u nny n SUM W (ray ) <= S x H (3 x 10 ) SUM P (£t ) xt <=8 xH (3 x 10 )
i=1 i u n onay i=1 i i i n onay
c <*F>
I W (ray ) <= mu x 10 H (ray ) W (ray ) <= mu x 10 H (ray )
i ny  ou i ow ny  ou xE (¢
ny.
M 2 CHUI'MA 4 M c 2 CUTMA 4
SUM W (ray ) <= m« x 10 H (3% 10) [SUMW (ray ) <= ma x 10 x H (3x10)| M -2 curMA 4
i=1 i n oy i=1 i n oy SUM P (t ) x t <=mmx 10 H (3 x 10 )
i1 i i i nny
c -2 <E>
v W (ray ) > ma x 10 H  (ray ) W (ray ) > mx x 10 H (tay ) -2
i u noy u i n nny n P(t) > mx x 10 x E (t)
ny
M -2 CHUTMA 4 M c -2 CHUTMA 4
SUM W (ray ) > max 10 H (3x10) |SUMW (vay ) > mu x 10 H (3 x10) M -2 curma 4
i=1 i ow nay i=1 i u my SUMP (L) xt >mx 10 H (3 x 10
i=1 i i i my
5|1 |W(ray ) <= s x H (ray ) c c <*>
1400 < maubma <= 10 | | u n nny u |w (t) <=5 xH (t) |p(t) <=8 xE (1) |
| | | 0 onny n oy |
I I I I |
k t t t 1
11 | c -2 ¢ <k
Ho (ray ) Ho(t

|W(ray ) <= mt x 10 x




| | " noy  u | noy |P(t) <=mx 10 xE (t) |
| | | | ny |
I I I I I
t t t t !
v | -2 c -2 <*>
W(ray ) > ma x 10 H (ray ) Wo(t) >mtx 10 H o (t) -2
u my  ou nay P(t) >max 10 xE (1)
ny
380 < nambma <= 750 |I | r | r c <HE>
r
| w (ray ), ecm d <= 7 mm | W (), ecrd <=7 mm | P (), ecmd <=7 mm
| noy n | ooy n | ooy n
| 2 c | 2 | 2
W(ray ) <= { d Wo(t) <= { d P(t) <= ( d
u | o | n ¢ | o
| =-w (ray ), ecmd > 7 um | -w (t), ecnmd > 7 mm | -7 (t), ecnmd > 7 mm
| 49 nmy n | 49 nmy n | 49 nmy n
L L L
11 | 2 | < 2 kx>
W(ray ) <= 8 x 10 W (ray ) W(t) <=8x10 xW (t) 2
u my  ou nny P(t) <=8 x 10 x P (1)
ny
IIT  |<ee> 4 <HEE> <E>, <HrE>
W(ray ) <= mu x 10 W (ray ) c 4 4
u my  u Wo(t) <=max 10 xW o (t) P(t) <=mmx 10 x P (1)
nay ny
|1V |<xxe> 4 <HREES <H>, RS
W(ray ) > max 10 W (ray ) c 4 4
u my  ou Wo(t) »max 10 x W () P(t) >mux 10 x P (1)
nay nny
750 < naubpa <= 1400|I | r | r c <*>
r
| | | w (ray ), ecnmd <=7 mm | | W (), ecmd <=7 mm | | P (), ecmd <=7 mu
| | | may = n | nay n | nay n



| 2 E | 2 I
W(ray ) <= { d Wo(t) <= {d P(t) <=
“ | = | n o<
| =-w (ray ), ecmd > 7 mm | =W (t), ecnmd > 7 mm | P o(t), ecmd > 7 mm
| 49 nmy n | 49 nmy | 49 nay n
L L L
| 2 | ¢ -2 <*>
W(ray ) <= 8 x 10 W (ray ) W(t) <=8x10 xW (t) 2
u ny  ou ny P(t) <=8 x 10 x P (t
nay
|T1T  |<rre> <EEE> RS, <EEAS
-2 c
W(ray ) <= mu x 10 x H (ray ) x H (t) x P (t)
u nny u nny nny
[TV | <rxr> <HEHS <E>, <HEEES
| | -2 | e -2 c -2
| | |W(ray ) > mx x 10 H  (ray ) |w (t) >mex 10 xH (t) |p(t) > mex 10 xE (t
| | u nay o | nay nay
L I I

HENPEepEBHOIO  MBIydYeHMs B
750 < mambpa <= 1400 M m 1400

<*> JIMTENLHOCT: — BO3HEHCTBUA

mmanazoHax 180 < nmambpa <= 380 um,
5

(HauBoree BeposTHOE

< naubma <= 10 s npummMaeTcs pasmemM 10 ©

BpeMs NpeGHBaHMA YeNOoBEKa B COCTOSHMM [OJIHOM HEXBMAUMOCTH) .

<**> IMUTENbHOCTL BOBIEACTBUS HENpPEepEBHOTO UBITydeHUS B
mmanasone 380 < namGma <= 750 HM npuHMMaeTca paBHO# 0,25 C (Bpems
MUraTensHOTO pedrexca) .

<***> lpenenbHo monmycTuMee ypoBHyx H  u E  [iA KOXM.

nny nny



5. KOHTPOJIb YPOBHE OITACHBIX U
BPE/THBIX ®AKTOPOB
TP PABOTE C JIASEPAMU

5.1. B Tadnuie 5.1 TIpeICTaBICHA
OPHUCHTHUPOBOYHAA CBA3b HAJIMYUS OIMMACHBIX U BPECAHBIX
(akTOpOB,  CONMYTCTBYIOIIHUX  padoTe  JIa3epHBIX
u3aenui, ¢ kiaaccom nazepa B coorserctBuu ¢ I'OCT
12.1.040.

Tabmmma 5.1

CBA3b HAJIMYMA OITACHBIX 1 BPEJTHBIX
MMPON3BOACTBEHHbBIX ®AKTOPOB C
KIIACCOM JIA3EPA

Knacc nasepa
(mazepHoit ycranosku)
1 11 111 v
JlazepHoe uanyueHue:
NpsAMOe, 3EepKaNbHO OTPaKEeHHOE - + + +
mibdy3HO OTpaxeHHOe - - + +
TOBEIIEHHOE HanpsXeHUe 3JIEKTPONMTAaHUS = (+) + + +
NOBHIEHHAS 3aMEUIEHHOCTE, 3arasoBaH-
HOCTE - - —(+) "
TIOBHIEHHET YPOBEHE Y& - - - (+) +
[oBHIeHHAA APKOCTE CBeTa - - -(+) +
IOBHIEHHET YPOBEHE WyMa M BUODPALMit - - - (+) +
TIOBLIIEHHET YPOBEHE MOHUBUPYOUMX UBITY—
geHmit - - - +
TIOBLIIEHHEIT YPOBEHE 3JIEKTPOMATHUTHEX
nomeit BY u CBU-muanasoHos - - - - (+
TIOBHIEHHENT yPOBEHE VMK-U3nyuenus - - - (+) +
[IOBHIEHHAA TeMIepaTypa NOBEpXHOCTEN - - -(+) +
XUMMUUeCKMe ONACHHE ¥ BpEIHHE (QAaKTOPEH - - -(+) +

5.2. CyuHocTh J03UMETPUUYECKOTO KOHTPOJIS
JMA3EPHOTO M3IYUYCHHS 3aKIIOYaeTcs B OIICHKE TeX



XapaKTePUCTUK  JIA3epHOTO  HM3IIYYCHHUs, KOTOPHIC
OTIPENIeIIIOT ero CIIOCOOHOCTH BEI3HIBATH
omonormueckue 3PQPEKTH, W COMOCTABICHUH WX C
HOPMHUPYEMBIMU BEIMYHHAMU.

5.3. Cnepyer  pasnuuatb 2 (hopmbl
J03UMETPUUECKOTO KOHTPOJISL:

- MpeaynpeauTeNbHbIN (oTiepaTHUBHBII)
JIO3UMETPUUECKUN KOHTPOIIb;

- VMHIVBUYaJIbHBIN JIO3UMETPUUECKUI
KOHTPOJIb.

[IpenynpeautenbHblil JIO3UMETPUUECKUN
KOHTPOJIb 3aKJIFOUYAETCS B OInpeAeICHUH

MaKCHUMAaJIbHBIX YPOBHEH YHEPTETHUECKUX ITapaMeTpPOB
JIa3epHOT0 M3Iy4YeHHs B TOYKAaX Ha IpaHHIe pabouei
30HBI.

NHauBuyanbHBIA TO3UMETPUUECKUI KOHTPOJIb
3aKJIFOYACTCS] B M3MEPEHUN YPOBHEH DHEPreTHUIECKIX
MapamMeTpoB M3Iy4YeHHUs, BO3ACHCTBYIOIIEr0 Ha rias3a
(KOXy) KOHKPETHOTO paboTafomero B TeUCHHE
pabodero mHsl.

5.4. IlpeaynpeauTenbHbIl JO3UMETPUUECKUI
KOHTPOJIb ~ TIPOBOJWUTCS B COOTBETCTBHH  C
pEeTIIaMEeHTOM,  YTBEPXKICHHBIM  aIMUHHUCTpAICH
MPEeNIpUATHs, HO HE pEeXEe OJHOTO pa3a B TOA B
MOpsIKE TEKYIIEro CaHWUTApHOTO HA/I30pa, a TakKe B



CIIEYOIINX CITyJasiX:

- HOpu TOPUEMKE B OKCIUIyaTallUu0 HOBBIX
nazepHbix n3aenuit I - IV kiaccos;

- IpU BHECEHUH HU3MEHEHMH B KOHCTPYKLIHIO
JEUCTBYIOUIUX JTA3€PHBIX U3IEIH;

- TMpU U3MEHEHHH KOHCTPYKIMU CpEJICTB
KOJUICKTUBHOM 3aIIINTHI;

- TpH TPOBEACHWH OKCIEPHUMEHTAIBHBIX U
HaJIQJI0YHBIX padoT;

- TIpH aTTECTALMH paboYNX MECT;
- IIpY OpPTaHU3AIHNN HOBBIX Pa0OYHX MECT.

5.5. IlpeaymnpeauTenbHbIl JO3UMETPUUECKUI
KOHTPOJIb TIPOBOAAT TIPH paboTe Jlazepa B PEXHMeE
MaKkCHUMaJbHOH  OTHAaYM  MOIMHOCTH  (PHEPTHH),
OTpeNleIeHHON B Iacmopre Ha  HW3AEIHE W
KOHKPETHBIMH YCIIOBUSIMH IKCILTyaTaI|H.

5.6. UnnuBuayanbHbIA — JO3UMETPHUYECKUN
KOHTPOJIb TIPOBOJAWTCS TPH pabdoOTe Ha OTKPHITHIX
JIA3EePHBIX YCTAHOBKAX (PKCIIEPUMEHTAIBHEIC CTEHJIHI),
a TakKe B TEX CIy4asx, KOrja HE HCKII0UYeHO
Clly4ailHOe BO3ACHUCTBUE JIA3€PHOTO WU3IYdYEHUs Ha
TJ1a3a M KOXY.



5.7. Jlo3UMeTphI JIa3epHOTO U3ITYUYEHUS JTOJKHBI
cootBeTcTBOBaTh TpeboBaumsam I'OCT 24469.

Ilpn m3MepeHMsIX SHEPreTHYECKHX MapamMeTpoB
Ja3epHOTO  W3IyYeHHs  Ipefesl  JOILyCKaeMoi
MOTPELIHOCTH He JOJKeH npeBbimath 30%.

Anmapatypa, mnpuUMeHseMmas Uil W3MEpEeHU
SHEPreTUUYECKUX MNapaMeTpOB JIA3€PHOrO H3IIy4CHHS,
JODKHa OBITH aTTeCTOBaHA OpraHamu loccranmapra
CCCP u nmpoxoIuTh TrOCYyIapCTBEHHYHO IHPOBEPKY B
YCTaHOBJICHHOM MOPSIIKE.

5.8. Onsa mpoBeaeHHS  JO3UMETPHUYECKOTO
KOHTPOJII PYKOBOJCTBOM TPEANIPHATHS HA3HAYACTCS
CHETMaThHOE JINIIO W3 YMCIIa WHKCHEPHO-TEXHUICCKIX
PabOTHHKOB. OHOBpEMEHHO JIOJKHA OBITH
paspaboTana JIOJDKHOCTHAS WHCTPYKIHS,
ompejeNAomas ero mpaBa W oO0s3aHHOCTH. Jluro,
Ha3HAYCHHOE IS TPOBEACHUS TO3UMETPUICCKOTO
KOHTPOJISA, TOJDKHO MTPOUTH CIICITHANTBHOE 00YUICHHE.

5.9. TexHuueckwe XapaKTepUCTUKH pPaOOUNX

CpeAcTB U3MEPEHUH, MPUMEHSEMBIX npu
JO3UMETPHUYECKOM KOHTpOJIE, MPUBEICHBI B
Ipunoxxenum.

5.10. Metonsl TpOBeNEHHUS pPA3TUUHBIX (HOpM
JO3MMETPUYECKOTO KOHTPOJIS JIa3€PHOTO H3ITyUYeHHUS
onpenenensl [OCT 12.1.031.



5.11. KoHTponb ypoBHEH Apyrux OHAcHBIX U
BPETHBIX MIPOM3BOICTBEHHBIX (akxTOpOB,
COIYTCTBYIOIIMX  padOTe  Ja3epHbIX  U3AENHUi,
MPOM3BOJUTCA B COOTBETCTBUH C JEHCTBYIOUIMMHU
HOPMAaTHBHO-METOIUYECKUMH  JOKyMEHTaMH  (CM.
[Ipunoxenue 1).

6. TPEBOBAHN’ K U3I'OTOBJIEHNIO
JIA3EPHBIX U3 AEJINN

6.1. TexHuueckue yCIOBUS Ha Ja3€pHBIC
U3JENUS COINIACOBBIBAIOTCS B 005A3aTEIBHOM MOPSIIKE C
OpraHaMH TrOCyAapCTBEHHOTO CAaHUTAPHOTO HAA30pa.

6.2. OmupITHBIE O00pa3nbl JTA3ePHBIX W3ICIHA
JOJDKHBEI UMETh 3aKIIIOUEHHUE DKCIEPTHOW KOMUCCHU
Munzapasa CCCP o0  coOTBETCTBHM  JaHHBIM
[IpaBumaM ¢ TOCIEAYIONUM  pa3pelicHHEM Ha
CEpUIHBIN BBITYCK.

6.3. KoHCTpyKIMS Jla3epHBIX U3JENUM JTOJKHA
o0ecrieynBaTh 3alIUTy TEPCOHATA OT JIA3€PHOTO
H3JIy4YCHUA u ApyTUXx OIIaCHBIX u BPCIHBIX
MIPOM3BOJICTBEHHBIX (DaKTOPOB.

6.4. B macmopre (dopMymspe) Ha Ja3epHOE
U37eNne JOIDKHO OBITh YKa3aHo:

- IJINHA BOJIHBI U3JTY4YCHUSA



- BBIXOJTHASI MOIITHOCTH (PHEPTHS);
- IUTUTETHFHOCTh UMITYJIBbCA;

- 4aCTOTAa CIICOBAHUS UMITYJIbCOB;
- IUTATETHFHOCTh CEPUH HUMITYIIECOB;

- HaAYaIBHBIA IWaMeTp MydKa HU3Iy4eHHUs TI0
ypoBHIO exp(-2);

- pacXoIMMOCTB ITy4Ka MO YPOBHIO exp(-2);
- KJIacC ONACHOCTH J1a3epa;

- CONYTCTBYIOIME ONACHbIE W  BpPEIHBIC
(axTopEI.

6.5. 3a ompeneneHue Kilacca OMaCHOCTH JIa3€pOB
OTBETCTBEHHOCTH HECET NMPCANTPUATUC-USTOTOBUTECIID.

KonTpoms 3a NpaBMIIEHOCTBIO YCTAaHOBJICHUS
KJacca Jazepa BO3JIaraeTcst Ha OpTaHbI
TOCYJapCTBEHHOT'O CAHUTAPHOTO HAI30pa.

6.6. Jlazep, HE3aBUCUMO OT KJjacca, JIOJDKEH
MMETD 3aIIUTHBIN KOPITyC (KOXKYX).

6.7. 3amuTHBIN KOpIyC (KOXKYX) WM €ro YacTH,
CHUMaeMble TIpU TEXHUICCKOM OOCITY>KWBAaHUU U



OTKpBIBAIOIIME JOCTYN K JIA3EPHOMY H3JIYUYECHUIO U
BBICOKOMY HANpPSDKCHHUIO B LEMNSAX 3JICKTPOIUTAHUSA,
JIOJDKHBI IMETh 3aIl[UTHYTO OJIOKMPOBKY.

6.8. CpabarpiBanne OIIOKUPOBKH Ha
paboTaroneM J1a3epHOM H3JCIUN WIH HE IOTHOCTHIO
paspsokeHHOM — Oatapee  KOHAGHCATOpa  JOJDKHO
COIIPOBOXAATHCA YCTKUM BU3YAJIbHBIM WJIM 3BYKOBBIM
CUTHAJIOM TPEBOTHU.

6.9. [lynbT ynpaenenus nazepubix uzgenui 11 u
IV xnaccoB JTOJDKEH OCHAIIATHCSI ChEMHBIM KITFOUOM.

6.10. JIazepsr III u IV knaccoB, reHepupyroniye
U3IydeHUEe B BUAMNMOM JHama3oHe, W Jasepel [V
Kjlacca C TeHepamued B yibpTpaduomeToBOM H
nH(QPAKpPaCHOM JUama3oHaX JOJDKHBI CHa0XXaThCs
CBETOBBIMHU CUTHAJIbHBIMHU ycTpoiicTBamu,
paboTaromyMu ¢ MOMEHTa Hadajla TeHepannuy u 10 ee
okoHuaHus. CBETOBOW MNpeAynpeaUTENbHbIH CHrHAI
JIOJDKEH OBITH XOPOIIIO BHJCH Yepe3 3allUTHBIC OUKH.

6.11. IlyneT (maHenp) yHpaBiIEeHUS JIa3epHBIMA
W3JeTUSIMH,  HE3aBUCHMO OT  Kjacca, JIOJDKEH
pasMemnarsesl Tak, 9TOOBI IIPH PETYTUPOBKE M paboTe
HE MPOMCXOAMIO OONydEeHHS IepCOHANa JIa3epHBIM
m3nyuenneMm. Konerpykuus nazepusix u3aenuit 11, IV
KJIacCOB  JIOJDKHAa  oOecriedmBaTh  BO3MOXKHOCTB
JVCTAaHIIMOHHOTO YIIPABIICHHS.



6.12. Jlazepmt III, IV KiaccoB AOMKHBI
COJIEpKaTh TO3UMETPUIECKYIO anmapaTypy.

6.13. Jlazepusie wuzgenus I, IV kmaccos
JIOJDKHBI UMETh MpEephIBaTENb IIyYKa WIH aTTEHIATOP
IJIA OTpaHUYCHUA PpACTIPOCTPAHCHU S U3TYUCHUS.

6.14. B nazepubix wsaenusx III, IV kmaccos
HE00X0IMMO MpeTyCcMaTpPUBATh BO3MOYKHOCTD
CHIDKEHHUS BBIXOAHOM MOITHOCTH (SHEPTHH) H3ITyUeHUS
IIpyu UX TEXHUYCCKOM 06CJ'IY)I(I/IBaHI/II/I.

6.15. Jlazepupie w3genust III, IV kiaccos,
FEHEpUPYIOIIME U3IydyeHHE B HEBUIUMON 4YacTu
CIIEKTpa, IOJDKHBI MMETh BCTpoeHHble mnasepbl I, II
KJlacCa C BHUJAUMBIM M3JIyYEHUEM JJIsl BU3YAIU3ALUU
OCHOBHOTO JIA3€PHOT0 ITy4Ka.

6.16. Bce omTHueckme cUCTEMBI HAONIOJEHUS
(OKymspBI, CMOTPOBBIE OKHA, OKpaHBI) JOJDKHBI
o0ecrieynBaTh  CHIDKEHWE JHEPIHM  (MOIIHOCTH)
MPOXOAIIETO Yepe3 HUX M3IMy4YeHHs 0 TperesbHO
JIOITyCTUMBIX YPOBHEM.

6.17. JlazepHble  u3AENUS  MEAUIIMHCKOTO
Ha3HaueHHS JOJDKHBI OBITh 000PYHAOBAHBI CPEICTBAMHA
It U3MEPECHHA  YPOBHS  JIa3€PHOTO N3JIy4YCHUA,
BO3EHCTBYIOIIETO HAa TAIMeHTa W O0OCTYKMBAOIIHN
TIePCOHAIL.



6.18.  Jlazepuble  um3genus, B  KOTOPBIX
UCTIONB3YeTCS ~ BOJIOKOHHO-ONTHYECKass — Iepejada
U3JIYy4YCHUA, TOJIKHBI OBITH 00ECIIEUEHBI CIiIcnuaJIbHbIM
HUHCTPYMEHTOM JI1 OTCOCAMHEHUA CUCTEM NIEpE€aavn U
MEXaHMYECKIMH OCIAONTENsIMH JIa3epPHOTO ITyYKa Ha
COEIUHUTEIISIX.

I[To Bompocy, Kacawiemycs TMopsaka |
OpraHHU3aIiH MIPOBEICHUS OLIEHKH
0€30MacHOCTH  JIa3epHOTO  HW3IYYEHHS OT
YCTaHOBOK, WCIIOJB3YEMBIX B KOHIIEPTHBIX H
TeaTPATHLHO-3PEITMIIHBIX MEPOIPHITHSIX, CM.
Metoanueckue pPEKOMEH AN MP
2.2.4.0115-16.

6.19. B na3epHbIX U3IEIUSAX, MPEIHA3HAYEHHBIX
JUIS ~ WCIIONB30BAaHUS B TeaTPaIbHO-3PEIUIIHBIX
MEPOIPHUATUSIX, YICOHBIX 3aBEACHUAX, HA OTKPBITHIX
MpocTpaHcTBax (Tomorpadudeckas CheMKa, JHAAPHI,
HaBUTAIIMOHHOE O00OPYIOBaHUE, CBS3b), 3alpeIaeTcs
npuMmeHeHue nasepos III, IV kmacca.

6.20. Jlaszepsl W ma3epHBIE W3MENHS JIIOOOTO
KJIacca JOJDKHBI UMETh MapKUPOBKY B COOTBETCTBHU C

TpeOOBaHUAMH, TIPEJICTABICHHBIMU B [Ipuioxenun 4.

7. TPEBOBAHUS K OKCIUTYATALIMA



JIABEPHBIX U3JIEJINA

7.1. Ilpu skcnnmyarauuu JazepHbix uzgenuid 11 -
IV kmacca Ha3HauaeTcs WH)XXEHEPHO-TEXHUYECKUN
paOOTHUK, TPOUIEAIINN CIenuaTbHOe OO0ydeHue,
OTBEYAONINH 3a obecredeHrne Oe30MacCHBIX YCIOBHH
paboTHL

7.2. IIpu U3MEHEHUU MOTPEOUTEISIMA
TEXHUYECKUX  IapaMeTpOB  JIa3€pPHOIO  U3ZENHd,
BIMSIONIMX HA  Xapakrep ero paboTel  WiIH
BBITTOJTHSIEMbIe UM (YHKIIUH, JTUIO WIA OpraHW3aIus,
OCYIIECTBILAIOIIHE 9TH M3MEHeHNS, HECyT
OTBETCTBEHHOCTh 32  TPOBEACHHE  ITOBTOPHOU
KJIacCH(UKAM W W3MEHEHHE 3HaKOB M HAINWCEH Ha
JIa3epHOM H3IEIIUH.

7.3. Jlazepubie uznenus III - IV kmacca mo
HayaJla Hux 3KcnnyaTau1/m JOJI’KHBI 6I)ITL HpI/IHflTI)I
KOMHCCHEMN, Ha3HAYEeHHOU aJIMUHUCTpAaLIUEH
y‘-Ipe)KILeHI/IS[, C 065133T6J'IBHI>IM BKJIFOUCHHUEM B €€
COCTaB TMpeACTaBUTeNed ToccaHHaa3opa. Komuccus
YCTaHaBJ'[I/IBaeT BBITIOJIHCHHUEC TpC6OBaHHﬁ HACTOAIIINUX
[IpaBwui, pemaeT BOPOC 0 BBOAE JIA3EPHBIX M3ACTHI B
sKcIuTyatanuio. Perrenue Kommccun odopmisercs
aKTOM.

7.4. ns BBoma nazepHoro uzgenus I u IV
Kjlacca B OKCIUTyaTalMio KOMHCCHW JIOJDKHA OBITh
MIpeICTaBlIeHa ceayonast JOKyMEHTaIHs:



- IMaCIopT Ha JIa3€PHOC U3CITUC,

- I/IHCTPYKI_[I/U[ 10 3KCHJ’IyaTaHI/II/I U TCXHHUKC
0e30IacCHOCTH;

- YTBEPXKACHHBIA IUIAH Pa3MEIIEHUs JIa3epHbIX
H3JIEITNH;

- canuTapHbIA nacropt (cm. Ipunoxenwue 5).

7.5. besomacHocTh Ha paboumx MecTax MpH
9KCIUTyaTalun Ja3epHBIX W3IeTTUH JOTDKHA
obecrmeunBaThCs KOHCTPYKITUEH u3nenus. B mpememax
pabodueil 30HBI YPOBHH BO3JCUCTBUS JIA3€PHOTO
M3ITydeHUS u TPYTHX HEOJIarOMPHUATHBIX
MIPOM3BOJICTBEHHEIX (DAKTOPOB HE TOJKHEI TIPEBHIIIATE
3HAYCHUH, YCTAaHOBICHHBIX HacTosSmuMHU [lpaBmmamu
U JpYyTUMH HOPMATHBHBIMH JIOKYMEHTaMH  (CM.
[Ipunoxenue 1).

7.6. llo oxoHuannm paOOTHI Ha JIa3epPHBIX
m3nenuax III, IV kmacca xirou ynpasieHHs! JOJDKEH
OBITH yJalieH U3 THe3/a.

7.7. 3ampemaeTrcd OTKIIOYaTh OJOKHPOBKY H
CUTHaJIM3AIMI0 BO BpeMsi paldOThI Ja3epa WK 3apsaKu
KOHJIEHCATOPHBIX OaTapei.

7.8. Tlyuok uznyuenus nazepoB II - IV kimacca
JIOJDKEH OTpaHUYMBATBHCS HAa KOHIIE CBOEW MOJIE3HOU



TpaekTopun  TUGPY3HBIM  OTpakaTeleM  WIH
HOTJIOTHTEIIEM.

7.9. Jlns nOpenoTBpallleHus HoXapa Ipu
JKCIUTyaTallMM Jla3epHbIX wu3genui IV kmacca B
KAaueCTBE OTPaHUYUTENEH CIeAyeT IPUMEHSITh XOPOIIO
OXJIAX/IaeMble HEIUIOCKHE MeTaJUIMYEeCKHe MHUIIeHN
niIm OTrHEYTIOPHBIC MaTepuralbl I[OCTaTOIIHOfI
tommuHel.  [Ipp stomMm  cimemyer  coOmronmaTh
OCTOPOXKHOCTb, TaK KaK OIJIABJICHHE 3THX MaTepHaJloB
MOXCT TPUBOAUTE K 3€PKAIBHOMY OTPAXCHHUIO
U3JIy4CHUsL.

7.10. Ilpn ucCnonab30BaHUM JAa3€PHBIX W3AEIUN
Il u IV xnacca oOmacTs B3aUMONEHCTBHUS JTA3EPHOTO
IMy4YKa 1 MUIICHU OOJIXKHA OTpaXXJaThbCsAa MaTEpUualaMu,
HENPO3pavyHbIMHU IS JTA3€PHOTO U3JTyUEHHUSI.

7.11. Ilpu TpaHCHOPTUPOBAHUU H3IYUYCHHUS OT
nazepoB III, IV kmacca MOJKHBI MCIOIb30BaThCA
CHELMATIbHBIE CUCTEMBI, UCKIIYAOINE MONaJaHue B
pabodne  mOMeEHmIeHHWs MNPSAMOTO W 3epKaIbHO
OTPaXXEHHOT'O U3JIy4EHUSI.

7.12. 3almuTHbIE SKpaHbl CUCTEM
TPaHCHOPTUPOBAHMSA HE JOJDKHBI pa3pyIlIaThCs TPH
CIlyJaifHOM KpPaTKOBPEMEHHOM BO3ICHUCTBHM Ha HHUX
TPaHCIIOPTUPYEMOI'0 JIA3EPHOTO U3IIyUECHHUS.

7.13. Cucrtembl TpaHCHOPTUPOBAHUS TEpes



HaYaJIOM 3KcrmyaTaupm JOJIXKHBI 6I>ITI) HpI/IHflTI)I
KOMHCCHEN C COOTBETCTBMHM C II. 7.3 HACTOSIIMX
[Ipasuit.

7.14.  OTKpeITBIE  TPAaCKTOPUM  U3ITYUECHHS
nasepoB II knacca JOMKHBI pacnoiaraThCsl BBIIIE WIH
HIDKE YPOBHSI TJ1a3 pabOTarOIIHX.

7.15. 3epkana, JIMH3BI W JEIUTENN MYYKOB
JIOJKHBI OBITH KECTKO 3aKpeTIeHbI IS
MPEeIOTBPALICHUS CIIy4YalHBIX 3€pKAJIbHBIX OTPAXKECHUI
n3mydeHus: JyazepHeix usgenuit I1I - IV xiacca B
pabouyro  30HY;  TEpeMemeHHe WX  MOXET
MIPOM3BOJUTHCS BO BpeMs pabOTHI Jlazepa TOIBKO IOJ
KOHTPOJIEM OTBETCTBEHHOTO JIMIA C O00s3aTeNbHBIM
MIPUMEHEHNEM CPECTB MHIUBHTyaIbHON 3aIUTHI.

7.16. 3anpemaercss MPOBOAWUTH BHU3YaJIbHYIO
focTupoBKy JyazepoB Il - IV kmacca Ge3
COOTBETCTBYIOIIMX CPEACTB 3alHThI.

7.17. Ilpu padorte ¢ nmazepubiMu m3nenusmu 11 u
IV kmacca 3ampemiaercd HCHOJIB30BATh ONTHYECKHE
CHUCTeMBl  HaOmofeHUs (OMHOKIN, MUKPOCKOIIBI,
TEONOJNIUTEI W JIp.), HE OCHAINICHHBIE CpPEICTBAMH
3aIUTHI OT U3TYUCHHS.

7.18. be3omacHOoe NpPHUMEHEHHE JIA3E€PHBIX
W3JIeTNI Ha CTPOWTENBCTBE, NMPH JEMOHCTpAIUIX B
y‘-Ie6HLIX 3aBCJICHUAX, B TCaTPAJIbHO-3PCIIUIIHBIX



MEpONPUATUAX M HA OTKPBITBIX IPOCTPAHCTBAX
JIOJKHO o0ecTieunBaThCA
OpraHu3allMOHHO-TEXHUYECKUMHU MEPOIPUITUIMH,
BKITIOYAIOIIMMH MPEIBAPUTEIBHYIO Pa3pabOTKy CXEMBI
pa3MeIleHHs JIa3epoB M TPAEGKTOPHUU  JIA3E€PHBIX
My4KOB, TP CTPOTOM KOHTpOJIE 3a COOJIOIEHHEM
Hactoammx IlpaBun. B ykasaHHBIX — ciaydasx
3anpeiaeTcs npuMeHenne nazepubix uagenui 11 u IV
KJlacca.

7.19.  30HBI  pacnpoCTpaHEHHUs  JIA3epHOTO
M3ITy9eHUs TOJDKHBI 0003HAYaThCs 3HAKAaMH JIa3epHON
omacHoctu (cMm. [lpmmoxkenme 4, puc. [14.2). Ecmm
JIa3epHBII MTy4J0K BEIXOJIUT 3a TIpEIeITBI
KOHTPOJIMPYEMOH 30HBI, B KOHIIE €ro II0JIe3HOH
TPACKTOPHH JTOJKCH OBITH OTPaHUIUTEb.

7.20. BezomacHOCTb TIpH pabOTe C OTKPBITHIMU
JIa3€pHBIMU N30CTTUAMA obecrieunBaeTcs IyTeEM
MIPUMEHEHUS CPEICTB UHIUBUTyAIbHON 3aIUTHI.

7.21. Ha pabouem mecTe HEOOXOIUMO HMETH
WHCTPYKLMIO IO TeXHHKe Oe30macHOCTH Ui
paboTarommx Ha JlA3epHOM W3ACITUH, anTeuKy W
WHCeTpykuioo 1m0 OKa3aHUIO IMEpBOM  IOMOIIU
nmoctpagasmeMy (cM. Ilpunokenme 7 HacTOSIINX
[IpaBwn).

7.22. TIpou3BOJICTBEHHbIE  MOMEIICHUS, B
KOTOPBIX  DKCIUTYaTHUPYIOTCS  JIa3epHBIC W3NS,



JNODKHBEI ~ OTBEYATh  TPEOOBAHHUAM  JEHCTBYIOIINX
CTPOUTCIBHBIX HOPM W TMpaBUI H obecrneynBaTh
0€301acHOCTh OOCITYKUBAHUS U3JICITHN.

7.23. Jnsa nazepueix m3penuit III, IV xnacca,
Uucxoass wu3 KOHCTPYKTI/IBHBIX U TCEXHOJOTHYCCKHUX
0COOEHHOCTEM, JIOJKHEI OBITh COOITIOAEHEI
CJIEYOIIIE HOPMATHBEI CBOOOHOTO TIPOCTPAHCTBA:

- C JMIEBOH CTOPOHBI MYJIbTOB M IaHEIEH
yopasjieHUsT He MeHee 1,5 M Ipu  OAHOPSIHOM
pacIoNIOKEHUH JIa3ePHBIX M3IEIUA U HE MEHee 2 M -
U JBYPSTHOM;

- Cc 3agHel W OOKOBOW CTOPOH JIa3epPHBIX
W3JIeNUA TpU HAJIWYUHM  OTKPBIBAIOIIMXCS JBEPEH,
CbEMHBIX MNaHENeH M JPYruxX yCTPOWUCTB, K KOTOPBIM
HE00X0MM TToCTyT, - He MeHee 1,0 M.

7.24. CreHbl M BBIOPOJKHM TIOMELICHUH, B
KOTOpPBIX pa3Memarotca Jjasepusle uzgenus I, 1V
KJIACCOB, JOJKHBI H3TOTOBJISATBCS U3 HECTOPAEMBIX
MaTEpUaIOB ¢ MATOBOM MOBEPXHOCTBIO.

7.25. EcTectBeHHOE M HCKYCCTBEHHOE
OCBEILEHUE IIOMELICHUH JOJDKHO  YJIOBJIETBOPATH
TpeOOBaHUSM  JCWCTBYIOIIMX  HOpPMAarnBoB. B
MOMEIIEHUSIX WU 30HAX, TJE€ UCIOIb3YHOTCS OUKH AJIS
3al0UTBl  OT  JIA3€pPHOTO  M3JIyYEHUs,  YPOBHU
OCBEIICHHOCTH JIOJDKHBI OBITh TIOBBINIEHHI Ha |



CTYIEHb.

7.26. TlapameTpbl MUKPOKIIMMATa U COEpKaAHUE
BPE/IHBIX BEIIECTB B BO3AyXE pa0doueii 30HBI TOIDKHBI
COOTBETCTBOBATH TpeOOBaHMSIM JIEHCTBYIOLIUX
HOPMAaTUBHBIX TOKYMEHTOB.

7.27.  IlomemeHus, B  KOTOPbIX  IpHU
SKCIUTyaTallid  JIa3epHbIX  WU3JAENUH  MPOUCXOIUT
00pa3oBaHME BPEAHBIX Ta30B M adpO30JICH, ITOIDKHBI
ObITh  OOOpymoBaHBI ~ OOmCOOMEHHOH, a B
HEOOXOIMMBIX  CIy4dasX W MECTHOH  BBITSDKHOU
BEHTWISALIMEH JJIA yIaJeHusl 3arpsI3HEHHOr0 BO3/AyXa ¢
MOCJIEAYOIEH OUUCTKOU ero. B ciydae
ucnoab3oBanug BemlecTB 1 u Il k1accoB omacHocTH U
BPEIHOCTH TTOJKHA OBITH MPEIyCMOTPEHA aBapwifHAsS
BEHTUJISALIHS.

7.28. JlBepu  NOMEUIEHMH, B  KOTOPBIX
pasmemiensl nazepuble wu3genus I, IV kmacca,
JOJDKHBI OBITH 3amepThl Ha BHYTPEHHHE 3aMKH C
OJIOKUPYIOMMMH  yCTPOHUCTBAMH,  HCKIFOYAFOIUMHU
JOCTYIl B TTOMEIICHUS BO BpeMs paboTsl jasepos. Ha
JIBEPU JIOJDKEH OBITH 3HAK JAa3€pHOH omacHOCTH (pHC.
[14.2) m aBTOMaTHUYECKH BKITIOYAIOIIECECS CBETOBOE
tabso "OnacHo, paboTaet mazep!".

8. TPEBOBAHUA K ITEPCOHAJTY

8.1. Tlepcomam, momyckaemelii k pabore ¢



JIA3€pHBIMU U3/IENIUAMU, JOJDKEH NMPOUTH MHCTPYKTaX
U crelnuaibHoe 00ydeHHe O€30MacHbIM MpPHEMaM U
METOJIaM pabOTHL.

8.2. TlepcoHan, o0OCTYXKHBAIONINI JIa3epHBIC
U3JIeNHs, 00s13aH W3yYUTh TEXHUYECKYTO
JOKYMEHTAINI0, HWHCTPYKIIMIO TI0  JKCIDTyaTalluH,
HacTtosue IIpaBuia; 03HAKOMHUTBCA CO CpPEACTBAMU
3alUTel U MHCTpyKIMEeH 1o OKa3aHUI0 TEepBOM
MTOMOIITH ITpH HecyacTHBIX cinydasx ([Ipumoxenne 7).

[IpaBuna TexHukH  OE30MACHOCTH  MpH
JKCIUTyaTaluu AJEKTPOYCTAaHOBOK
norpedurenein”, YTB.
I'maBrocsnepronanzopom CCCP 21.12.1984,
yTpaTWJId CHIIy Ha Tepputopuu Poccuiickoii
Oenepanuu ¢ 1 urons 2001 roma B cBsi3U C
n3ganueMm Ilpuwkaza Mundnepro PO ot
27.12.2000 N 163.

[Tpukazom Muntpyaa Poccun ot 24.07.2013
N 328H, yrBepxknaensl [IpaBwia mo oxpane
Tpy/Aa MPH IKCILTyaTaIlH 3JIEKTPOYCTAaHOBOK.

8.3. Ilepconan, 3aHATHIA MOHTaXXOM, HaJlaJKOMH,
PEMOHTOM U SKCIUTyaTalled J1a3epoB, JOJKEH UMETh
KBaJTH(PUKALUOHHYIO rpymiy o TEXHUKE
O0e3zomacHocTh B cooTBeTcTBUU ¢ "[lpaBunamu
TEXHUYECKOW  JKCIUIyaTallkd  3JIEKTPOYCTAaHOBOK



norpebureneir” (IITD) wu "llpaBumamm TEXHUKH
0€30macHOCTH TPH JKCIUTyaTaIllii 3JIeKTPOYCTaHOBOK
norpedureneir” (I1TH).

8.4. Ilpn U3MEHEHUH TEXHUYECKHUX MapaMeTpoOB
Ja3epoB WM XapaKTepa  BBIIOJHAEMBIX  paboT
MPOBOANUTCS BHEOUYEPEAHON MHCTPYKTaX IO TEXHUKE
0€301acHOCTH M TPOU3BOACTBEHHOIN CaHUTAPHU.

8.5. Jluma, BpeMEeHHO TIpHUBIIEKaeMEIe K paboTe ¢
JmazepaMu,  JODKHBI  OBITH ~ O3HAKOMIIGHBI  C
WHCTPYKIIUEH MO0  TEeXHWKE  O€30MacHOCTH U
MPOM3BOACTBCHHON  CaHWTapuu TpH  pabore ¢
Jlaz3€paMu U MPUKPEIUICHBI K OTBETCTBCHHOMY JIMIY U3
MOCTOSIHHOTO TIEpCOHANIa MO IPa3 IeIICHHS.

8.6. Ilepconany 3anpeniaercs:

- OCYIIECTBIATh HAONIOJIEHWE TPSMOTO U
3epKaJIbHO OTPaKEHHOTO JIA3€PHOTO W3Iy4YEeHHS MpH
skciuryaTarmu JasepoB Il - IV kmacca 6e3 cpencts
WHJWMBU]TyaJIbHON 3aIlIUTHI;

- pa3Mmemiath B 30HE JIa3€PHOTO  IydKa
MPEMEThI, BHI3BIBAIOIIHE Cr0 3ePKATbHOE OTPAKEHUE,
€CIM  3TO HE CBSI3aHO C  MPOU3BOJCTBEHHOU
HEOOXOIMMOCTBIO.

8.7. B cnyuae mnogo3peHUs WU OYEBUIHOTO
oOydeHHUs TJla3 JIa3epPHBIM W3IyYEeHHEM CIIeAyeT



HEMCIJICHHO O6paTI/ITI)C$I K Bpaqy U1 CrIeqUaJIbHOTI'O
o0ciIeI0BaHMs.

8.8. O Bcex HapymeHHAX B paboTe nasepa,
HECOOTBETCTBUU CPEACTB WHIWBHUAYAIbHOW 3allUTHI
NpEeABABIICHHBIM K HHUM TpGGOBaHI/IflM n  JOpyrux
OTCTYIUUICHHUAX OT HOPMAJIBHOI'O pEXUMa pa60T1>1
TepcoHa 00s13aH HEMEJICHHO JIOTIOKUTH
AIMUHUCTpAIIUU U 3aIIUCATh B XYPHAJIC ONIEPATHBHBIX
3aMuced MO DSKCIUIyaTallMM M PEMOHTY JIa3epHOU
YCTaHOBKH.

9. CPEJICTBA 3AIIUTHI OT JIABEPHOI'O
N3JIYYEHUA

9.1. CpenctBa 3alIUTBl JOJDKHBI CHHUXKATh
YPOBHH JIa3€PHOTO W3IIyYeHHs, JEHCTBYIOIIETO Ha
yenoBeka, 10 BenmnuuH Hmwke [1JIY. OHM HE MOMKHBI
yMeHbIIaTh  3((EKTHBHOCTD  TEXHOJOTHYECKOTO
mporecca W paboOTOCIOCOOHOCTh — denmoBeka. Mx
3aIIUTHBIE XAPAKTEPUCTUKHA JTOJKHBI  OCTAaBaThCS
HEM3MEHHBIMA B TEYCHHE YCTAHOBJICHHOTO CpPOKa
9KCIUTyaTalnH.

9.2. CpencTBa 3alUTh! OT Ja3€PHOrO U3IYYEHHS
HOAPa3IeI0TCA Ha KOJUICKTHBHBIC "
WHAWBUAYaTbHBIE. BEIOOp cpencTBa 3amyTh B KaXKI0M
KOHKPETHOM CIIydae OCYIIECTBISICTCS C ydYeTOM
TpeGoBaHUHi O€30MacHOCTH IS JAHHOTO TPoIIecca.



9.3. CpencrBa kommektuBHOW 3ammTthl (CK3)
JOIDKHBEI  COOTBETCTBOBaTh  Tpeboammsm ['OCT
12.4.011 u T'OCT 12.2.049.

9.4. CpencrBa nHIMBUAYaTbHOHN 3amuTel (CU3)
MIPAMEHSFOTCS TIPH TIPOBEACHUH ITyCKOHAIAJI0YHBIX U
PEMOHTHBIX paboT, pabOT C OTKPHITHIMH Ja3epPHBIMH
M3JIETUSIMA THTIA JTUAapa U T.11.

9.5. CpeacrBa MHAMBUAYAJbHOM  3aIIUTHI
JOJDKHBEI  COOTBETCTBOBaTh  Tpeboammsm ['OCT
12.4.011 u mapkupoBatbcs B coorBercTBuUU ¢ I'OCT
12.4.115.

9.6. CpenctBa WHIUBUIYAJTbHOM 3alIUTBl OT
JA3EPHOTO W3IyYeHHUS BKIIOYAIOT B ce0sl CpeicTBa
3aIMTHl TJIa3 W JiMOa (3allATHBIC OYKH, IIUTKH,
HAcaJikM), CpEACTBAa 3alIUTHl pPYyK, CICHUATBHYIO
OJICXK]TY.

9.7. Ilpu BBIOOpPE CPEINCTB WHIAWBHUIYATHHOM
3aIUTHl HEOOXOIUMO YIUTHIBATD:

- pabouyto JITMHY BOJHEI H3ITyUCHUS;
- ONTUYECKYIO MIIOTHOCTH CBETO(MMIBTPA.
9.8. OrmTHueckass TIOTHOCTh CBETO(QHIIBTPOB,

MPUMEHSIEMBIX B 3alMTHBIX OYKAaX, IMUTKaX U
HaCaJIKax, TOJDKHA YAOBICTBOPSITE TPEOOBAHUSIM:



o 5= 1g mmmmmmmem ; (9.1)
nambna H (E )
noy nmy

wm (nns muanasoxa 380 < jambna <= 1400 M) :

D P L I —— , (9.2)
nambna W (P )
noy nmy
rmed , E , W , P - MaxcuManbHee sHaYeHMA
max max max max
SHEPTeTMHECKMX NapaMeTPOR JIA3epHOTO M3JyHYeHMs B pabouei 30He,
E ,E , W , P -  OpejesbHO JIOMyCTMMEE  YPOBHM
noy  nay nny nny
SHEPTeTMHECKMX NApaMeTPOR NPY XPOHMHEECKOM OOIyHUeHMM.

9.9. 3amurHBIE JIMIEBBIE IATKH HEOOXOIUMO
MIPUMEHATH B TEX CIydasiX, KOT/Ia Ja3epHOE U3ITyICHUE
MIPENICTaBISIET OMACHOCTh HE TOJNBKO U TJa3, HO U
JUTS KOXKH JINIIA.

9.10. TIpm HacTpoilke pe30HATOPOB TIa30BbIX
Ja3epoB, pabOTaIOMMX B BUIUMOW OOJACTH CIIEKTpa,
JUI 3alIATHl T3 CIEAyeT TPHMEHSTHh 3alliTHBIC
HACaIKU (3H). 3aruTHeIe HACaIKU MOTYT
WCTIONB30BaThCA CAMOCTOATENBHO WM B COYETAHHWHU C
ONTHYECKUMHU YCTpOWCTBaMH, TaKMH KaK
JTHONTPHIHAS TPyOKa.

9.11. TlepeueHb OYKOB, UIMTKOB U HACaJOK,
BBIITYCKAEMbIX  MPOMBIIIJIEHHOCTbIO, TPUBEIEH B
[Ipunoxenuu 6.

10. MEJIMIIUHCKWI KOHTPOJIb

10.1. K pabore c ma3epHBIMH W3AETHSIMA



JIOMTYCKAIOTCS JIMIA, JOCTUTIINE 18 JIeT U He UMeroIIne
B coorBercTBUM ¢ I[lpukasom MuHuctepcTBa
3apaBooxpaHenuss CCCP N 555 or 29.09.89
CJIEIYIOLIUX MEIUIUHCKUX MPOTUBOIIOKA3aHUM:

- XpOHHYECKUE PEIHUIUBUPYIOIIE 3a00ICBaHUS
KOXU;

- NOHMKEHUE OCTPOThHI 3peHus - Hwxke 0,6 Ha
onHOM Tya3y u Hiwke 0,5 - Ha IpyroM (0cTpoTa 3peHuns
ompezenseTcss ¢ Koppekmmei).  Jlomyckarorcs
CIEyIOIIue  Tpeneibl  aHOMallui  pedpakiud,
YCTaHABIMBAEMbIC CKHACKOMTMIECKH HA XY IIIEM Ta3y:
Oomu3opykocte He Oomee 6,0 [I, mpum HOpMaiIbHOM
mazHoM nHe - g0 10,0 J; 1anbHO30pPKOCTH B
3aBUCUMOCTH OT KOppekuuu - 1o 6,0 JI; cioxHbIi
ONMM30pYKAH WM JaTbHO30PKAN aCTHUTMATH3M B
MepuIuaHax HanOoubIero 3HadeHus - e 6omnee 3,0 J1;
MpOCTOW  ONMM3OPYKHUH, TPOCTOH  JTalbHO30pPKUN
acturmatu3M He 6onee 3,0 [1;

- KaTapakTa.

10.2. Tlepconan, cBsI3aHHBIN ¢ OOCTYXHUBaHHEM
W DJKCIUTyaTanued Jia3epoB, JODKEH TPOXOJIUTH
HpeI[BapI/ITeJ'IBHI)IC nu nepnounquKHe MCOUIINHCKHEC
OCMOTpI)I B COOTBCTCTBHUHU C BI)IIHCYHOMSIHYTI)IM
[Tpuxazom.

[TepuonnyHOCTH OCMOTPOB - 1 pa3 B roJ.



VYyactue  Bpauel-CIELMANMCTOB:  TEPAIEBT,
HEBPOMNATOIOI, O(TaNbMOJIOr, JEPMAaTOBEHEPOJIOT,
aKyIIep-THHEKOJIOT.

JlaGopatopHbie u (yHKIIMOHAIEHBIE
WCCIICIOBAHUS: SPUTPOLIHTHI, TPOMOOIIHTHI,
neiikormrapaas Gopmya, KT

10.3. ObcnemoBanue ri1a3 JOMHKHO BEITIOTHITHCS
CIiIcnuaJIbHO IOATIOTOBJIICHHBIMHU O(l)TaHI)MOHOFaMI/I (¢
00s3aTeNbHBIM BKJIIOUYCHUCM JOITOJIHUTCIIBHBIX
MeTomoB  uccinemoBaHnit  (cMm.  [lpmnoxenme 8
HacTosmux [IpaBmn).

10.4. B ciyyae OYEBHUIHOTO WU
MOJI03pEBAaEMOr0  OMAacHOro  OONMy4YeHWs  TIJia3
paboTaromuX [ODKHO MPOBOAMWTHCS BHEOUEPEAHOE
MEJULIMHCKOE oOcreoBanme MOCTPaaBILIETO
CHELMATbHO  MOJATOTOBJICHHBIMU  CHELMAIUCTAMHU.
MenunuHCKOEe 00CIe0BaHNE JIOJDKHO JIOTIONHSTHCS
TUTHCHNYECKOW  OIEHKOH  OOCTOSTENBCTB,  MpH
KOTOPBIX IIPOU3O0IILIO OTIACHOE O0ITydeHHE.

10.5. TIpu BBISIBIEHUU OTKJIOHEHHUH B COCTOSTHUU
3/10pOBBS NepCcoHaa, MPENSATCTBYOUINX
MIPOJIOIKEHUIO PabOTHI C JTa3epaMu, aIMHHUACTPALNS, B
COOTBETCTBHUM C PEKOMEHAALMIMH MEIUIUHCKON
KOMHCCHH, C cOTacusi paboTaromIero, pemaeT BOIpoc
0 €ro TPyAOyCTPOHCTBE.



[Ipunoxenue 1

INEPEYEHb
I'oOCYIJAPCTBEHHBIX CTAHJAPTOB U
JAPYI'NX HOPMATHUBHBLIX TOKYMEHTOB

I'OCT  8357-79. CpenctBa  U3MEpeHHs
[apaMeTpoB  JIa3€PHOrO  HU3IydeHus. Jluama3oHEI
OHEPTCTUYCCKUEC, CICKTPAJIBHBIC, BPEMCHHBIC.

Iroct 12.0.001-82.  CCBT.  OcHOBHBIE
MOJIOKEHUSI.

I'OCT 12.0.002-80. CCBT. Tepmunsl u
OIIpEEICHHS.

I'OCT 12.0.003-74. CCBT. OnacHble U BpeaHbIE
Mpon3BoACTBEeHHBIE (pakTophl. Kitaccuprkarus.

I'OCT 12.1.001-83. CCBT. Yuprpa3zsyk. O0rme
TpeboBaHUs 0€30MaCHOCTH.

I'OCT 12.1.002-84. CCBT. Omnekrpuyeckue
0JIS1 IPOMBIIUIEHHON 9acTOTBI.

I'OCT 12.1.003-83. CCBT. Illym. OOmue
TpeboBaHUs 0€30MaCHOCTH.



I'OCT  12.1.004-85. CCBT. Iloxapnas
6e3omacHocTh. O0IIIE TPEOOBAHMS.

r'oCT 12.1.005-88. CCBT. O6uue
CaHWTapHO-TUTHEHWYECKHEe TPeOOBaHUS K BO3IYXY
paboueii 30HBL

I'OCT 12.1.006-84. CCBT. DyeKTpOMarHuTHbIE
HOJISA PaAuO9acToT.

'OCT 12.1.010-76. CCBT.
B3spriBobe3zonacHocTh. Ob1IIIE TPeOOBAHMS.

I'OCT 12.1.007-76. CCBT. Bpeansle BemecTsa.
Knaccuduxarms u obmive TpeboBanus 6€30MacHOCTH.

I'OCT 12.1.014-84. CCBT. Bozagyx paboueit
30HBI. MeTon HW3MepeHUs: KOHIIEHTPallMKh BpPEIHBIX
BEIIECTB HHANKATOPHBIMH TPyOKaMHu.

I'OCT 12.1.016-79. CCBT. Bozayx paGoueit
30H6I. TpeOoBaHMS K  METOOUKAM  HM3MEpEHHS
KOHILIEHTpAI[MH BPEIHBIX BEIIECTB.

'OCT 12.1.019-79. CCBT.
Onekrpobe3onacHocTs.  OOmme  TpebGoBaHMA W
HOMCHKJIaTypa BUAOB 3alllUTHI.

I'OCT 12.1.029-80. CCBT. CpenctBa u METOABI
3amuTHl OT Iryma. Kimaccudukarwst.



I'OCT 12.1.030-81. CCBT.
OnexTpo6e30MmacHOCTb. 3almuTHoe 3a3eMJICHUE,
3aHyJIeHHE.

I'OCT 12.1.040-83. CCBT. JlazepHast
6e3omacHOCTE. OOIIHE TTOT0KEHHUS.

I'OCT 12.1.042-84. CCBT. Bubpamus. Metost
M3MepeHus Ha pabouux MecTax.

I'OCT 12.1.043-84. CCBT. Bubpamus. Metost
M3MEpeHMsI Ha pabounX MeCcTaxX B MPOW3BOACTBEHHBIX
IMOMEIIEHMSX.

I'OCT 12.2.003-74. CCBT. O6GopynoBanue
MIPOM3BOJCTBEHHOE. Oobmme TpeOoBaHUA
0e30macHOCTH.

rocr 12.2.007.0-75. CCBT. UMspenus

IIEKTPOTEXHUIECKHE. Oobmme TpeOoBaHUA
0e30macHOCTH.
r'oCT 12.2.007.3-75. CCBT.

DNEeKTPOTEXHUUYECKHE YCTPOWCTBA Ha HAMPSDKCHHE
ceeie 1000 B. TpeboBanus 6e30macHOCTH.

I'OCT 12.2.049-80. CCBT. O6GopynoBaHue
HPOU3BOJICTBEHHOE. O6mme 3PTOHOMHUYECKHE
TpeOOBaHMSL.



I'OCT 12.2.061-82. CCBT. O6GopynoBanue
MIPOM3BOJCTBEHHOE. Oobmme TpeOoBaHUA
0e30macHOCTH.

I'OCT 12.3.002-75. CCBT. Iporecchr
MIPON3BOJICTBEHHEIE. Oo6mue TpeOoBaHMS
0€30IacCHOCTH.

I'OCT 12.4.001-80. CCBT. Ouku 3amMTHEIE.
TepMuHEI 1 ONIpeieneHus.

I'OCT 12.4.003-80. CCBT. Ouku 3amMTHEIE.
Twurmer.

I'OCT 12.4.009-83. CCBT. IloxapHasi TeXHHKa
101t 3amuTel 006ekTOB. OCHOBHBIE BHIBL. PasMmemnenue
1 00CITy)KHBaHHE.

I'OCT 12.4.011-87. CCBT. CpencrBa 3amuThl
pabotaromux. O6mue TpeOOBaHUS U KIIaCCUDUKAITHS.

I'OCT 12.4.012-83. CCBT. BuOpanus.
CpencrBa u3MepeHusl.

I'OCT 12.4.013-85. CCBT. Ouku 3amuTHEIE.
OO01ue TeXHIYECKHE YCIOBHS.

I'OCT 12.4.023-84. CCBT. Ilutkn 3ammTHBIC
nureBsie. O0IMMe TeXHIIECKHE TPEOOBAHMSI U METOTBI
KOHTPOJIS.



I'OCT 12.4.026-76. CCBT. Ligera curHanbHbIe U
3HaK{ 0€30TacHOCTH.

Iroct 12.4.115-82. CCBT. CpenctBa
WHANBUIYAIFHOW 3amuThl  pabotaromux. OOmme
TpeGOBaHUS K MapKUPOBKE.

IroCT 12.4.120-83. CCBT. Cpencrtaa
KOJUICKTUBHOW  3alUTBI ~ OT  WOHH3HPYIOIIETO
W3ITY9IeHUSL.

I'oCT 12.4.123-83. CCBT. CpenctBa
KoJutekTuBHOW 3amuTthl or UK wm3mydgenums. OOmwme
TEeXHUYECKHE TPeOOBaHUSL.

I'oCT 12.4.125-83. CCBT. CpenctBa
KOJUIEKTUBHOM 3aIUTHI pa0OTAIONINX OT BO3ACUCTBHUS
MexaHndeckux (akropoB. Kiraccudukarms.

I'OCT 12.4.153-85. CCBT. Ouku 3amuTHEIE.
Howmenkiatypa mokasaresieil kKadyecTa.

I'OCT 7601-78. ®uznyeckas onTuka. TepMHUHBI,
OykBeHHBIE 0003HAUeHWS W OIPENeNICHHS OCHOBHBIX

BCIIMYHH.

I'OCT 9411-81E. Crexo BeTHOE ONTHYECKOE.
TexHUYeCKHE yCIOBUSL.

I'oCT 15093-75. WUznenns KBaHTOBOM



UIeKTpoHUKH. Jlazepel W ycTpoiicTBa yIrpaBieHHS
JIa3epHBIM H3ITydeHrneM. TepMUHBI U ONpeAeIeHNSI.

I'oCT 16948-79. HcTounnku cBeTa
HCKYCCTBEHHbIE. MeTOAbl ONpeaesieHUs] IJIOTHOCTU
MOTOKa YHEeprun Y d H3irydeHus.

Iroct 19605-74.  Opranuzauus  Tpyza.
OcHoOBHbIE MOHATHA. TE€PMUHBI U ONIPEEIICHHUS.

I'OCT 20445-75. 3pmaHuss U COOPYXECHHS
HNPOMBIIUICHHBIX Opeanpustuil. MeTton u3MepeHus
IIymMa Ha pabouux MecTax.

I'OCT 24286-88. ®otoMeTpusi HMMITYJIbCHAS.
TepMuHEI 1 ONIpeieneHus.

I'OCT 24453-80. W3mepeHuss mnapamMeTpoB H
XapaKTePHCTUK JIA3ePHOTO W3Ty4YeHHUs. TepMUHBI,
ompezeneHus U OYKBEeHHBIC 0003HAYCHUS BEITMINH.

I'OCT 24469-80. CpenctBa  u3MepeHUs
mapaMeTpoB  JIa3epHOTO W3ITy9CHUS. Oobmme
TEeXHUYECKHE TpeOOBaHUSL.

I'OCT 24940-81. 3nanus u coopyxenusi. Meton
HU3MEPEHUSI OCBEIIEHHOCTH.

I'OCT 25811-83. CpencrBa u3MepeHuil cpeHen
MOILHOCTH JIa3epHOro u3nydeHus. Tunsl. OCHOBHBIE



napameTpbl. MeTOo bl U3MEPEHUIA.

T'OCT 26086-84. Jlazepsl. MeTonabl U3MepeHUs
IUaMeTpa IMy4yka M JHEPreTHYecKOH pPacXOoINMOCTH
JIa3epHOTO U3ILydCHHUS.

I'OCT 26148-84. ®oromerpust. TepMuHbsl u
OIIpEEICHHS.

CanuTapHbie HOPMBI MPOEKTUPOBAHUS
npoMbllUieHHbIX npeanpustuil. CH 245-71,
yT1B. IloctanoBnenuem I'occtpos CCCP ot
05.11.1971 N 179, yrtpatwiu cuily Ha
tepputopun Poccuiickoit Penepauuu ¢ 25
uroHga 2003 roma B CBSI3M C W3JaHUEM
[TocranoBienust [ maBHOTO rocy1apcTBEHHOTO
canutapHoro Bpada P® ot 30.04.2003 N &9.

ITocTtanoBiIEeHNEM I'maBHOTO
roCyJapCTBEHHOT0 caHuTapHOro Bpada PO or
30.04.2003 N 88 YTBEPKICHBI

I'uruennueckue TpeOoBaHUs K
[IPOCKTUPOBAHUIO BHOBb  CTPOSILUXCA U
PEKOHCTPYUPYEMBIX IIPOMBIIUICHHBIX

npennpustuid. CII 2.2.1.1312-03.

CH 245-71. CaHuTapHsble HOPMBI



MIPOCKTUPOBAHU S ITPOMBIIIIJICHHBIX npez[anﬂTnﬁ.

Hopmbr  pamuammonHoit  0Ge30MacHOCTH.
HPB-76/87, yTB.  TaBHBIM rOCyJapCTBEHHBIM
canutapHeiM Bpauom CCCP 26.05.1987 N
4392-87, yTpaTunM CWIy Ha TEPPUTOPUU
Poccuiickoilt denepanuu B CBSI3U € U3IaHUEM
[ToctanoBnenusa ['ockomcansnuaHanzopa PO
ot 19.04.1996 N 7.

[TocranoBneHueM I'maBHOrO
roCyJapCTBEHHOr0 caHuTapHoro Bpada PO or
07.07.2009 N 47 yTBep>kKIeHbl U BBEICHBI B
nerictreue ¢ 1 centsaops 2009 rona
canutapubie nipaBwia CanlluH 2.6.1.2523-09
"HopMbl  pamuanuoHHONW  G€30MacHOCTH
(HPB-99/2009).

Hopwmst panuanuoHHON 0e30macHOCTH.
HPB-76/87.

CanuTapHple  HOPMBI  YJIBTPa(HOIETOBOTO
n3yuenust N 4557-88.

CaHI/ITapHBIe HOPMBI MHKpPOKJIMMAaTa



IIPOU3BOJCTBEHHBIX IIOMEILEHU, YTB.
Munsapasom CCCP 31.03.1986 N 4088-86,
yTpaTUIU CUly Ha Teppuropuu Poccuiickon
®Denepanuu B cBsi3u ¢ uzganueM CaHUTapHBIX

IIpaBUI " HOPM "I'uruennueckue
TpeOoBaHus K MHUKPOKIMMATY
Npou3BOACTBeHHBIX mnomenieHnid. CanlluH
2.2.4.548-96", YTB. ITocTranoBiIeHUEM

IN'ockomcansnuananzopa PO or 01.10.1996 N
21.

CaHuTapHbIe HOPMBI MHUKPOKJIIMATa
Mpou3BOACTBEHHBIX TToMmetieHud N 4088-86.

CHull 1I-4-79. Hopmbl 1IpOEKTUPOBaHUS.
EctecTBEeHHOE M HCKYCCTBEHHOE OCBELICHUE.

[TocranoBnenueM I'maBHOrO
roCyJapCTBEHHOI0 caHuTapHOro Bpada PO or
15.10.2010 N 132 yrBepxnaensl CaunlluH
2.6.1.2748-10 "T'urmenudeckue TpeOOBaHUS

j5(0) 00€CIIEUEHHTO paguamoOHHON
Oe3omacHOCTH TpH paboTe ¢ UCTOYHUKAMU
HEHUCII0Ib3yEMOTO PEHTIE€HOBCKOI'O

n3ITy4yeHus".



CaHuTapHble TIpaBWia pabOTHl ¢ UCTOYHHKAMH
HEUCTIOIB3yEeMOTO PEHTTEHOBCKOTO W3IMydeHHWss N
1960-79.

CaHuTapHble HOPMBI JIOMYCTUMBIX YpPOBHEH
mymMa Ha pabouux MecTax, yTB. | JaBHBIM
rOCy/1JapCTBEHHBIM  CAaHUTAPHBIM  BpPayOM
CCCP 12.03.1985 N 3223-85, yTpaTHiiy CUIy
B CB3M ¢ wu3ganueM CaHUTapHBIX HOPM
"[llym Ha pabouymx MecTax, B IMOMEIICHUSIX
KHWIbIX, OOIIECTBEHHBIX 3JaHM U Ha
Tepputopun koM  3actpoiiku.  CH
2.2.4/2.1.8.562-96", ytB. IlocraHoBicHHEM
IN'ockomcansnuanamzopa PO or 31.10.1996 N
36.

CaHuTapHbIC HOPMBI JIOMYCTHMBIX YPOBHEH
mryMa Ha pabounx mecrax N 3223-85.

IIpaBuna TEXHUYECKOMN AKCIUTyaTaluu

3jeKkTpoycTaHoBok Tmorpedutener (I1TD). Mocksa.
Artomusaar. 1972.

[Tpukazom Muntpyaa Poccun ot 24.07.2013



N 328n, yrtBepxkaeHbl [IpaBuna mo oxpane
TpyJa MpH dKCIUTyaTaIllH SJIEKTPOYCTaHOBOK.

IIpaBuma  TexHukM  O€30MACHOCTH  TIPH
OKCIUTyaTallil  JJIEKTPOYCTAaHOBOK  TMOTpeOuTeneit
(IITB). Mocksa. Atomuznat. 1972.

IIpunoxenue 2

[TPUMEPBI
OITPEJEJIEHUS ITPEJEJIBHO JOIIY CTUMBIX
VPOBHEM JIASEPHOT'O
N3JIYUYEHUS U KJIIACCOB JIABEPHBIX
WU3[IEJINI

N2.1. Onpenenenvie IIY 1 KIACCOB JIa3epoB

pyvep 1.

OIHOMOIOBLIA Jla3ep Ha MOJIEKYJISPHOM as30Te C OTMHO BOJIHEL
uanyuenus  337,1 HM DeHepUDYeT HENpPepHBHyO IOCIeNOBATeNbHOCTE

3
PABHEX MO aMIUMTYHE MMIYJTBCOB C uacrToToi F = 5 x 10 ru.
u
JTMTENEHOCTE OTHENBHOTO MMIyJbca Tay = 5 HC. JuamMeTp Oydxa BOIM3M
u

BEIXOZHOTO 3epkalia Jasepa MO yPOBHIO MHTEHCMBHOCTY exp(-2) pasen d

u
-3 B
=3 x 10 M. Cpemsas MomsoCTb Manysews P(t) = 0,5 Br.

HaiTy npemneneHO MONMYyCTWMMEE 3HepTeTWYecKMe MapaMeTpsl W3JydYeHUs
M ONpeseNuThL KJacc Jjasepa.

a) MY OIHOKPATHOTO OBJyYeHMs TyIas.

Ilna onpenenenusa MY HeoOGXOOMMO 3HATL MAKCUMAJBHYO IJIMTEIbLHOCTE
BosmeitcTBMA t. Ipu CIydaiHOM BOBIENCTBMM HA TUasa WaTydeHMs Yo
manazoxa crnextpa (180 - 380 HM) 3Ta BeNMUMHA NPUHMMAETCA PABHOM



10 ¢ (xak ¥ npuM BOSAEACTEMM HA KOXY) . c

Taxum oBpasom, 3amaua  CBOAMTCA K ONpeneNieHuo B (t) wm
noy
c
P (t) CepMM MMMYJIECOB C 3afaHHEMVM NapamMerpaMu NPy  IUIMTENsHOCTH
noy
BozgmeiicTeMa 10 c.
c
Onpenensem E  (t) B cooTBercTBMM C m. 3.8.2 Kax HauMeHbee U3
noy
3Hayenmt E u E
1 2
E =E (t): (2m.1)
1 nny
E =
2
3uauenus H (ray ) u E (t) samawrcs n. 3.2 (rabn. 3.1,
noy n nny
-2
puc. 3.1 u 3.2) u coCTaBNAOT, COOTBETCTBEHHO, 37 JIK X M u 800
-2
Br x M
UMCIIO MMIYJIECOB B CEpuM ONpEeieliSeTcs Mo GopMyle:
N=F¢t+ 1. (21.2)

n

B ofmeM crnyuae Bemuumma N, BuuMCIIeHHas 1o popmyre (211.2),
OKpYTISeTCs NO GIMXAMEro MEHBUETO LEJOUMCIIEHHOTO SHAUEHMA.

4
Ina paccmatpuBaeMsx  ycnosmi N = 5 x 10 . Torma, =
-2
coorsercTEMM C Gopmynamu (21.1), cpasuBas EL = 800 BT x M u
-2
E =830 Br x u , NojyuaeM, UTO MPeReNbHO AOMyCTMMOE 3HAUYSHNE
2

OBJIYUYEHHOCTH MPY ORHOKPATHOM BOSLEMCTBMM Ha TJAasa CEpUM UMIYIbCOB
PaCCMATPUBAEMOTO JIA3EPHOTO UBJUEHUA CIIEAYeT NPUHATH DABHM E
1

c -2
E  (t) = 800 Br x m
nay

CoOTEETCTBYNIEE SHAYEHNE SHEPTETUYECKON SKCIOSMLMM PABHO:
c c 3 -2
H (t) =E (t) xt=8x10 IxxwM

nny nny

Iing Yo Ouanasona CNeKTPa HOPMMPYEMO! BENMUMHON ABJNASTCS —TaKke

CUTMA 4
cyrounas mosza H (3 x 10, KoTOpas, B COOTBETCTBMM C
3 -2
Tabmuer 3.2, He OoJykHa mpeBemarTs 8 x 10 Ik X M . PaccumTaHHas
c CUTMA 4

Bame Bemumia H  (t) paBea H (3 x 10 ); raxuu oBpasom,



nny noy
ycnosue 8 m. 3.2.2 BumonHAeTcH.

c
B obumeM ciyuae, eciu pacuersHas BemsumHa H o (t) Gonbie
nay

CurvA 4 curMa 4
H (3 x 10 ), ee cienyer yMeHewMTs [O 3HAUeHus H (3 x 10
noy noy

c
U COOTBETCTBEHHO OTKOPPEKTUPOBAaTh Bemyumay E  (t)

nay

6) MY myia OOHOKPATHOTO OOJyYeHMA KOXU.

Bpems ClygYaifHOTO BOBHEMCTBMA Ha KOXYy M3JyueHus YO, BumMMOTo UK
IMaNasoHOB, B COOTBETCTBUM C NECTBYOUMMYA MEXIYHAPOIHEMYA HOPMAaMM,
npunumaerca paBem 10 c.

Taxmu oBpasoM, Tak ke, KAk UM IJIS TJa3, PpACUETHOE 3HAUEHME

c -2 c 3 -2
E  (t) cocraenser 800 Br x M , a H (t) - 8 x 10 [Ix x M
noy noy
c
B paccMaTpuBaeMoM ciyuae 3Hauense H  (t)  DPaBHO  CYTOUHOM
nay

nose, T.e. ABNAETCA TpesiesibHeM. JlOGOE MOBTOPHOE OBIyYEHME KOXM
HeZomyCTMMO .

B) [JIY mpM XpOHMYECKOM BOBAEHACTBMM HA TNa3a U KOXY.

B cooTeercTBMM C . 3.3 IpM XPOHMUYECKOM BOBIENCTBUM NpelelIbHO

-2
nonmycTuMoe sHauenue oGnyuensocTu cocraEur 80 BT x M, a
COOTBETCTRYMmEEe 3HAUEHME NpeNeNbHO  AONMYCTUMONM — 3HEPTeTHHEeCKOM
-2

skcmosmuw za Bpema t = 10 ¢ - 800 Ik x M .

MakcumanbHas CyTouHas Hosa Takxe cocraemser 800 Ik X M
CrlenoBaTeNsHO, NpM PACCMATPUBAEMHX YCJIOBMAX IV ONHOTO PabOTamLero
HONyCTMMO MpOBefieHue He 6OJee ONHOM MPOM3BOACTBEHHOR Onepalym
npomomxuTensHoCcTED 10 C B TeueHME CYTOK.

ECTM NpaKTMYecKMe YCNOBMA ~ TPeGYT — IPOBENEHMS ~ HECKONBKUX
NPOM3BONCTBEHHEX  OMepaluii B TedeHye pabouerc MHf, MPefeNlbHO
HOMycTMMas OONYHEHHOCTE TJIas M KOXM B Ppabodell 30He JONKHA OHTH
yMeHbeHA TaxMM OOGpasoM, UTOOH CyMMapHas mosa (cM. m. 3.2.2) He
NpeBmana SHAYEHMA, YKASaHHOTO B m. 3.3.

B ©aCTHOCTM, eCNM PpaCCMATPMBAeMHM B HACTOSNEM MNpuMepe Nasep
HeoOXOIMMO MCMONb30BaTE NMPU NpoBeneHuy 10 TEXHOJIOTMYECKMX ONepaumit
C  bpemeHHEMM mpoMexyTkamu Oomemwy 10 MuEYT (oM. m. 3.8.2),
NpefeNsHO [OMyCTVMOE 3HAYEHME OBJYYEHHOCTM DJIa3 U KOX/A COCTaBMT:

nay

B 5TOM Cilyyae NpM NPOBEMEHMY KOHTPOJIbHEIX 3aMepos B  paboueit

30HE CpelHAS MOWHOCThL KOJUIMMUPOBAHHOTO WMIIM PACCEAHHOTO MUBJIYUEHUd,

TNPOXONAWEro Yepes KPYyrilyo OTPaHMUYMBAKIYD aneprTypy mameTrpom 1,1 x

-3 _c -6
10 M, He JOJxHa npeBsmaTs P (t) = 8 x 10 Br.
EC/M npenenbHO IOMyCTMMEE — SHEpTeTMUECKME — napaMerpe Yo

ManyueHns B paboueii 3OHE ONpENeNieHs, B KauYecTBE HOPMUPYEMOTO
CUTMA 4

napamMeTpa,  SKBMBANEHTHOTO  CyTOYHOW  HO3e H (3 x 10 )
nny

MOXET GHITH MCIONb30BAHO MAKCUMAJIBHO NOMYCTUMOE YUCIIO —BO3IENCTBUI

Ha omepaTopa OTHENLHHX WMIYNbCOB wmaniydenms M (cu. m. 3.2.2).



3nauenme M paccuMTHBaeTCA MO HopMyTIe:

CurvA 4 curMa 4
H (3 x 10 ) H (3 x 10 )
nmy N nmy
M <= X --- = x N.  (20.3)
c t c
E  (t) Ho(t)
noy noy

EC/M uMCNO MMMyNbcoB B cepumu N Npu  NPOBENEHMM  OMHOM
NPOM3BONCTBEHHO! ONEpauMy QUKCHMPOBAHO,  MAKCUMAJIbHO  IOMYyCTUMOE
4YMCIIO omepaumii B Tedexue pabodero nHa paBHo M / N.

Iina nasepor YO  mManasoHa  CHeKTpa, paboTaloWMX B pexuMe
ONMHOUHHEIX BCIEIEK, JUIATEJHHOCTL BOBHEACTBMA t paBHA IUIATEINEHOCTH
Muanynsca uanydeHus Tay . B 3ToM ciiydae dopmysa (211.3) MoXer GuTh

n
nepemucaHa B Bume:

M €= o . (21.4)

r) OnpeneneHue kjlacca Jiazepa.

liia TOro,  YTOGH ~ ONpefleNMTH  KJAcC  Jiasepa, HEOBXOMO
CONMOCTaBUTE (QAKTUYECKME 3HEPTETUHECKMe IapaMeTpH TeHepUpYeMOTo
MBNYYeHMS C HOPMMPYEMEMM MpPEeeNsHO HOMYCTMMEMY —SHAYEHMAMM  JUIA
OIHOKPATHOTO BOBAENCTEUA.

Kak nokasano  Beme, [IY  SHEpPreTMUYECKON  SKCIOSMIAM IS

paccMaTpMBAEMOTO Jlasepa NpM ONHOKPATHOM BO3IEMCTBMM COCTABIAST IUIA
3 -2

rnas u koxu 8 x 10 Ix x M . Corjacko n. 3.8.2 sHepreTMdeckas

-2
SKCHNO3MUMA OIS ONHOTO MMIyJbCa Npy 3ToM paeHa 0,16 Ix x M .
[lpoBEpAeM BHIMOJHEHMUE YCIIOBMI B COOTBETCTBMM C Tabmumuei 4.1.
3Has, YTO CpelHAd MOWHOCTL M3nyderusa P = 0,5 Br, mia omHOro
MMIyNECa U3 Cepuyu MoNydaem:

c Pxt
H (ray ) = -==== =
n N 4

Bunonuserca ycnoeue mnsa II xnacca:

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

Nockombky IIY NPy ONHOKPaTHOM OOJIyMeHMM pPaBHO 3HaueHmwo IIY
OONYYEHHOCTM INIA HENpEpHBHOTO MaNydenms B Tewenme 10  C
ompenesieMe KJacca MOXeT OHTbL NPOBENEHO [0 PEXMMY HENPEpHBHOTO
usIyUeHus .

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

Mpuvep 2.



Jlazep Ha cCcTekje C HeomuMoM, paboTapuMi B pexXuMe MOAYJIAUUMU
OBPOTHOCTY ¥ YHBOEHMA YACTOTH, TEHEPUPYET ONMHOUHLIE MMITYJIbCHL.
MoToK  MBJNyYeHMs  BKIOYAET  OBE  [POCTPAHCTBEHHO  COBMEIIEHHHE

CrexTpanbHHe KOMIOHeHTH: nsMEaa = 1060 uM, W = 0,8 [x u naubna
1 1 2
=530 M, W = 0,4 Ix. [IMTeNBHOCTV WMIOYJIBCOB MBIyHeHuA OBeux
2
-2
CrexTpambHEX KOMNOHeHT Tay = 2 x 10 . Iuamerp nyuxka  BOAM3K
"
-2
BEXOZHOTO 3epkana nasepa d = 1,2 x 10 wu.
n

HaiiTy MpejieNibHO MOMYCTWUMEIE MapaMeTpel M3JIydeHMs B YCJIOBUAX
XPOHMUECKOTO BOBMEMCTBUA Ha TJIa3a M KOXY .
Onpemenurs Kjacc jasepa.

(1)
B coorBercTEuy C Tpebomamuamu n. 3.10 onpememm W (ray
nny n
(2)
n W (ray ) npu BO3OENCTBMM Ha TJla3a KOJUIMMUPOBAHHOTO WU3JIydYeHus
nny n
c nmueamy BosiH 1060 M u 530 HM.
Mcnomesys — mammee  ra6mam 3.3 (puc.  3.3), ¢ ydemom

HOTNONHATENEHOTO KOSQOUUMEHTA 3anaca IA XPOHUUECKOTO BOBHEACTEUA
(n. 3.5) nosyumu:

(1) -7 (2) -9
Woo=10 Mk W =8 x 10 [
nony nny

OTHOCMTENbHHE 3HEPTOBKNANM M3JydeHua C InuHamu Bonme 1060 u 530
EM - C ¥ C paBHm:

1 2
0,8
C = === =0,67;
1 0,4+0,8
c =
2
CUTMA
Torna 3Hauenue W cocTaenserT:
nny
CUTMA =7 -9 -8
W - 10 x 0,67 +8x 10 x 0,33 =26,9x 10 Ix.
nny
CUTMA
3uauenne W LA KOXM ONpEeNesAeTCHA AHAJOTMUHEM oBpazsoM C
noy
UCIHONb30BaHMEM [aHHHX Tabmuusl 3.6 (puc. 3.7) M C yueToM [OMNPaBKK
-5
78 xpoHmueckoro  BosmeidicTeua cocrasnger 4,5 x 10  Jx npu
-3
orpanuunBanueit aneprype 1,1 x 10 .
NlpoBepsAeM BHIIOJIHEHME ycIoBwmit TabIMLE 4.1, onpernenapuMx

NPYHAIIEXHOCTS Jla3epa K OMNpere/IeHHOMY KJIacCy onacHoctn. Iosydaem,
uTo:



CUTMA 4 CUTMA
W = 1,2 0x <max 10 xW (ray ) =

4 -4
=3,14 x 10 x 4,5 x 10 = 14 Ix.

PaccMaTpuBaeMsit nasep orHocurcs k IIT KJIaccy OMacHOCTHM.

puvep 3.
-2
Jlasep wa uenTpax oxpacku LiF : F  renepupyer cepuo u3 15
-11
MIynECOB. IUMTENBHOCTH — KAXHOTO — MMOyidsca Tay = 8 x 10 c
u
8

F = 10 Tu. JHTepBasn MeXLy CEpUAMM MMIYIbCOB Goibme 200 c. Lmua
u
BONHH  M3nyueHus saMGma = 1200 M. CyMMapHas SHEprMA  cepuu
c -4
munynecoe W (t) = 10  Jix. OTHOWEHME SHEPTMM UMIYJBCA, UMEOLETO
MAKCMMANIBHYO aMIUMTYAy, K CPEIHE/ SHEPTMM BCEX UMIYJNLCOB B CEpuu
-3
xeu = 2,5. Imamerp nyuxa BOJMSM BHXOIHOTO 3epkana d = 5 x 10 M.
n

HaiTy NpeneNbHO HOMyCTMMEE NAPaMEeTP W3JIYUEeHUs NPU BO3HEHCTBAM
HA TrJyla3a M ONpeNeNUThL KJAacC Jasepa.

[IMTENBHOCTL CEpUM  MMIYJNBCOB B PACCMATPUBAEMOM cnyuae
cocraBnser (cM. Qopuyny (21.2)):

c

B coormercTEMM C TpeGomamummu n. 3.4.3 onpememMM SHaueHus
NpenesbHO OONYCTMMOV SHEPTUM UBJIYUEeHUs IS MMIYJIECOB IUIMTENbHOCTHO
-11 -7
Tay = 8 x 10 ¢ u t=1,4x10 c  mIA  ONHOKPATHOTO
u
BOBHENCTBMA HA TJasa KOJUIMMUPOBAHHOTO M3NyueHus. COTJIACHO TaGI.
3.3 (puc. 3.3), oV 3HAuEHMS paBHEL:

-7
W (ray ) = 1,85 x 10 Tk ;
nny n

o gopmyse (3.7) Haitnem suauenus W u W
1 2

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

JckoMoe 3HaueHMe NPeneNbHO HONYCTHMONM SHEPTMM CEPUM UMIYIbCOB
c -7

nns rnasa cocraur W (t) = 6 x 10 Ix.
nny



py yCJIOBMM XPOHMYECKOTO BOsmeicTBMA (m. 3.7) 5Ta BenMuMHa
-8
npunymaercs B 10 pas MeHeweit, T.e. - 6 x 10  Ix.
c -4
Ins xoxu W (t) = 4,65 x 10 X [pU ONHOKPATHOM BOZHEACTBMM
nay

5
MW (t) = 4,65 x 10 Ik Opu XPOHUUECKOM BOBHEHCTBUM.
nay
Ins ONpereNeHys KIACCA JIa3epa NPOBEPAEM BHIOJNHEHME  yCIOBMIA

c

TabLE 4.1, TnoncTaBnas B HepapeHCTBa 3HadeHMsa W ona
nny
ONHOKPATHOTO BOZNEACTENMA.
Bunonusercs ycnoBue mns I Kjacca ONacHOCTH:

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

-4
4,8 x 10 Ix.

Ipuvep 4.

TexHONOTMUECKasn YCTAHOBKA
XapaKTepUCTUKA YCTAHOBKA:
- IMHA BONHE MaNyueHus JaAMGma = 1060 Hu;

KepauT-15".

- peXuM TeHepauuu - MMOYJbCHO-MOIYJIMPOBAaHHBIA;
- SHeprus OIMHOYHOTO MMNyJbca w = 8 JIx;
-3
- nnMTesnsHOCTL onHOTO MMmyneca Tay = 4 x 10 c;

n

- 4JacroTa clefoBaHuMs uMnynecoB F = 10 T'u;

n
- INIMTENEHOCTH ONHOM TEXHONOTMYECKON omepaumy t = 2 C;
- IMaMeTp NATHA M3NYYeHMA Ha MOBEPXHOCTM OOpabaTHBAEMON AeTany
-4
d =3 x 10 M.
n

TpeGyeTcs HajiTu NpefeNbHO NONyCTHMEE SHEPTEeTMUECKME MNapaMeTpsl
MBNyYeHMS B YCIOBMAX XPOHMUECKOTO BOBHEMCTBMA Ha INasa M KOXy WU
ONpeNeNMTE KIACC JIA3EPHOTO M3IEJNSA.

ViaMepenye ypOBHA MpDY3HO OTPAXEHHOTO M3JyYEHMS Ha TpaHuie

-3
paboueil SOHH NpPM IMAMETPAaX OrpaHMuMBAbmel amepryps 7 x 10 M u
-3
1,1 x 10 nokazano, YTO0 MAKCMMATLHOS SHAUEHME  CYMMApPHOI
SHEPTMM BCEX MMIMYyJIbCOB 3a BPEMsA OIHOM TEXHOJOTMYECKON omepaumu (t
-2 -4
- 2 c) paBHo, coorsercrmenso, 1,54 x 10 Ik wu 1,9 x 10 Ix.
MCTOUHMK IUODYSHOTO OTPAXEHHOTO MBJyHEHMH IJIA TOYEK, PaCIOJIOKEHHHIX
Ha TpaHuMile paBoueli BOHE, ABJIACTCA TOUESUHEIM.

B cooTBercTEMM C TpeGoBaHMAMM . 3.4.3, HAXOmMM  MpeNeNbHO
JOMyCTUMENT YPOBEHb SHEPIMM CepMy MMIYJIBCOB KOJUIMMMPOBAHHOTO MOTOKA
JIa3EpHOTO MU3JIYYEHWs IS DJas3, KOTOPEV DaBEH MUHMMAJIBHOMY M3  IBYX
sHaueHuit sHepTvM W u W .

1 2

W w (t), rme t = 2 c;
N 2/3

W w (ray ) x (==-) ’
2 nny u xeu



-3

rne ray =4 x 10 ¢, N= F xt + 1 = 21, xcu = 1
un n
(HECTAOUNEHOCTL SHEPTUM MMIYTECOB HEMSBECTHA) .
W (t) ompenmensem B cooreercTBum ¢ n. 3.4.1 no rabmue 3.4
nny
(puc. 3.5).
-4
P (t) =5,9 x 10 Br;
noy
-3
Wo=u (t) = P (t) x t = 1,2 x 10 Ix.
1 nny nny
W (ray ) ompemensem, B coorsercTEMM c n. 3.4.1, mo raém. 3.3
nny un
(puc. 3.4).
-5
W (ray ) = 2 x 10  [Ix;
nny n
-5 2/3 -4
W o=2x 10 x (21) =1,52 x 10 [Ix.
2

Tax xak W < W , momyuaem:

c -4
Woo(t) =W =1,5x 10 Ix.
[IpY XPOHMUECKOM BOBNENCTBMM HA TUIA3a B COOTBETCTBMM C m. 3.5:
c -5
Woo(t) =1,5x 10 [Ix.
nay

OnpeqesiseM NpenesibHO HOMYCTMMEN YPOBEHb SHEPTMM  JIA3EPHOTO

c
uanyuenms W (t) INA  KOXM B COOTEETCTEMM C M. m. 3.6 u 3.8.2,
nny
KaK MMHUMAJIbHOEe 3HaueHue uz W u W :
1 2
W o=w (), t =2 c;
1 nny
N 1/2
W o=w (ray ) x (---)
2 nny u xeu
Mo rabGmuue 3.6 (puc. 3.8) Haxommm:
-2 -2
P (t) = 1,15 x 10 Br, W =W (t) = 2,3 x 10 Ix.
nay 1 nny

Mo rabmuue 3.6 (puc. 3.7) Haxommm:



-3

w (ray ) 4,1 x 10 Ix;
nny n
-3 1/2
W o=4,1 x 10 x (21) = 6,6 x 10 [Ix.
2
c

W < W. Takum oBpazoM, IUIA KOXM umeem W (t) = 6,6 x 10  Iix,

2 1 nny

-4

a npu xpoHmueckoM BozmedicTEMM - 6,6 x 10  Ix.

CpaBHeHue NpelessHO JIOMY CTUMEIX 3HaYeHM sHepTIM c

c
coorBeTCTByOWMMM SHadeuamu W (t) Ha  Tpammue  padoueld  SOHE
noKastHBaeT, ~ YTO  OTPAaXEHHOE  JIa3epHOe U3JNydeHMe NPeNCTaBNseT
OMNacHOCThb onsa rnas n BesonacHo ansa KOXNA . CreneHs OIMacHOCTH
OTPakeHHOTO WM3NyYeHUs I TJas paBHa:

Onpenenenue xnacca onacHocTu no rabmue 4.1 noxaswBaer, uTO
naHHoe JnasepHoe usjeyme orHocurcs x IIT kuacey:

4 c
W(t) =8 x N Ix = 168 Jix < mu x 10 x W (t) = 207,2 Ix.
nny

Py SKCIIyaTauuy yCTAHOBKM HEOOXOMMO MCKIKUMT: BO3HEHCTEBME
3EepKasbHO  OTPAXEHHOTO  M3NyueHMs, a JUIA  3auMTel  OT  anddysHO
OTPaXEHHOTO M3IYYeHUS HEOOXONMMO MCMONB30BATh CPEACTBA SalMTH  C
onTMuecKo muoTHOCTHD D >= 3,04, rme D - 1g sra.

namobna naMona

Ipumep 5.

YCTaHOBKA JUIA CBApKM CTEKya.

XapaKTepuCTMKA YCTRHOBKM:

- InuHa BONHH MaNyueHus nAMGma = 10600 Hm;

- peXMM pPabOTH - HENpEpHEHET;

- MomHocTs usnyuenus P = 30 Br;

- INIMTENEHOCTE ONHOM TEeXHONOTMYECKON omepawm t = 15 c;

- IMaMeTp NATHA M3NYYeHMA Ha MOBEPXHOCTM OOpabaTHBAEMON AeTany
d =1 mm.

n
MakCMMaNBHEN YPOBEHb AMQQYSHO OTPAXEHHOTO WBNYUEHMS HA TPaHuLe
-2
paboueir zoms pases 1,2 x 10 Br x M .

TpeGyeTCs ONpeNeNTh KJACC yCTAHOBKM.

MpefleNlbHO NOMYCTHMENE YPOBEHs OOJYUEHHOCTV JUIA MBJy4eHus C
nmuHO%  BoyHE 10600 HM NpYM ONHOKPATHOM BOSIEACTBMM HA TJIA3a U KOXY

B mewense 15 ¢ B cooreercrEmm ¢ n. 3.8.1 (rabm. 3.7)  paBew
3 -2
E (t) 1,3 x 10 Br x M , a [pPU XPOHMYECKOM BOBIENCTEMK
nay
-2

cormaceo n. 3.9 - 260 BT x M .



Cormacho TaGmuue 4.1 nasep, BCTPOEHHEM B YCTAHOBKY, OTHOCUTCA
x II xiaccy onachocT:

P(t) = 30 Br < mu x

-2 3
=3,14x10 x1,3x 10 = 40,8 Br.

CpaBheHMue OGNYHEHHOCTM Ha TpammMue padouelt BOHH C  NPEenesbHO
HOMYCTMMEIM  3HAUEHMEM ~— OONYHEHHOCTM  [OKa3HBaeT, dTO IuddY3HO
OTpakeHHOE MBNyYeHMe He NPEeNCTABIAeT ONACHOCTM AN TIas M KOXM.

Tpumep 6.

YcraHoBKa IS CIEKTPOCKOMMM .

XapakTepUCTMKA YCTAHOBKM:

- OnMHA BONHEL M3JyHeHMs NAMGIA

340 uwm;

- IJMTEJIbHOCThL OIHOTO MMnyssca Tay = 10 c;

- yJacroTa cremoBaHusa uMnynecoB F = 10 Tu;
n

- cpenHas mMomHOCTe P = 8 Br;

- LTUTEJILHOCThL ONHOM onepauuu t 10 c;

- KONMMYECTBO oOnepaumii 3a paboumit mexs n = 250.

MaKkCUMaNbHEIE YPOBEHE IMGOY3HO OTPAKEHHOTO MBNyYEHMA HA TPaHMIE

-2
paBoueii 30HH CO3HaeT OBNyYeHHOCTL B =10 Br xm . Cyrounas
max
CUTMA 3

nosa npu Bumonsenyu 250 onepaumii paBHa H =25x 10 Ix xu

HEeOGXOOMMO ONPENeNuTs KIACC ONACHOCTM JIA3EPHOM YCTAHOBKA.
3uauenye NIV SHEPTETHUECKON OCNYUEHHOCTV 3a BPEMS  BHIIOJHEHMS
omHO# onepawas coryacHo rabi. 3.1, nymkram 3.2.2 u 3.3 paBHO

-2
E = 800 Br x M , a 59 XPOHMY4ECKOTO BO3MEACTEMA, B
noy
coorBercTBMM C n. 3.3 - 80 Br x M . IlpefensHas cyToudHas no3a IJa
CUTMA 4 3 -2
OIHOKpaTHOTO BO3neiicTBua H (3 x10) =8 x10 Ix x M .
nny

Il onpeneneHus KIJIAcCa ONACHOCTY MPOBEPAEM BHIOJIHEHME yCIOBUI
Tabmuuer 4.1.

2 -
P(t) =8 Br <mux 10 xE (t) = 3,14 x 10 x 800 = 25 Br
nay

Ycranosxa ornocurcs xo II kmaccy.

CUTMA 4
CpaBnenue E u H (3 x 10) ¢ MakcuMambHOM
noy nay
CUTMA
obnyuenrocTso E Ha DpaHuie pabodell BOHH M CYTOUHON mO30# H

max

npu  BemonHeryy 250 ONEpALML NOKAZHBAET, UTO OTPAXEHHOE USJIydYEHUE

NpM BHIOOJHEHMM ONHOM ONEepalmMy He NpPencTaBifeT ONAaCHOCTY, ONHAKO

npy  BHNONHEHMM 3a pabOuUMil IeHh BalIaHMpoBaHHEX 250  onepaiwi
curMa

cyrounas poza H NpeBHllaeT [PeneyibHO  NONYyCTUMOE 3HadeHue

CurvA 4



H (3 x 10 ) B 31,2 pasa.
noy

lpy SKCIUTyaTalyu yCTAHOBKYM HEOBXOIMMO MCKIOUATH BO3IENCTBME
3€pKaJibHO OTPAaXEHHOTO MW3Jy4eHus, a I8 3audTsl  OT  AuddysHO
OTPaXEHHOTO WBIyYeHMS HEOBXOIMMO WMCIOJB30BATL CPEICTBA 3alATE C
ONTUUECKON MIOTHOCTED D > 1,5 (D >= 1g 31,2).

namobna naMbna

pyvep 7.

[lyuoK JIa3€pHOTO W3JyYeHMs C rapaMeTpamy,  [PUBEICHHEMUA B
npumepe 3, pacumpseTcs ONTMYECKON cucTeMon no InuaMeTpa
d =2 x 10 M. NOTOK M3Jy4YeHus HaMpaBjieH MeprNeHIMKYJSPHO MIOCKOM

n
MddYsHO oTpaxaoueli NoBepxHOCTM. TOUYKA HABIIONEHMA DACIIONOXEHA Ha
NpAMOI, NPOXONAWE) Yepe3 LEHTP OBIYYaeMoi MIOWAmKy nom yriom THTA

= 60 rpam. PaccTosHMe OT MOBEPXHOCTM HO TOukM HaGumomenus 1 = 0,5
M
n
Onpeneymurs W O HaGIoOaTeNs .
nay

paBuia pacuera [IY AMOOYSHO OTPAXEHHOTO UBJYUEHUS WBJOKSHH B
nysxre 3.4.2.
c
I8 KOJUIAMMPOBAHHOTO M3JyueHus sHauenue W  (t) ONpEneNeHo B
nay

npumepe 3 u cocraEnser 6 x 10  JIX Npy ONHOKPATHOM BOBLENCTBUM.
VIJIOBO/ pasMep MCTOUHMKA IMOQYSMOHHOTO MaNyueHMs ansda  C
HOCTATOUHOM CTENEHbO TOUHOCTM PACCUUTHBAETCA MO QOPMyJIe:

d cos T3TA

ansda
-3
B nameu ciyuae ansga =3,5x 10 pan.
npen
MonpaBoureni x030duuMeHT B mpyu WmMTensHOCTM obnyuenyus 1,5 x

-7
x 10 ¢ cormacko Tatmuue 3.5 (puc. 3.6) papen:

3 2
B=8,2x 10 x amba + 1 = 4,28.

3HaueHMe NpeNeNsHO — HOMYCTMMOA SHEPIMM B TOUKE HAGIIONEHMS
n -6

cocrasnser W =BxW =2,6 x 10 JIx.
nay noy

N2.2. OcoBenHoCTM onpeneienus IIY NasepHOTO USNYHEHUA BUAMMOTO
u  Gmmksero UK IManasoHOB CNEKTPa [IPM MCMONbSOBAHMM ONTUUECKUX
cpencTs HabyoneHus

2.2.1. KONIMMUPOBAHHOE NA3EpHOS WBNydYeHue

BCov nnis HaGMOAEHNA VMCTOYHMKA JIa3EPHOTO MBJYUYEHWS MCIOJL3YOTCS
onTuueckue NpUOOPH  (OMHOKMM, TENeCKONH ¥ T.X.), OHepreTudeckas
SKCHOBMUMA WM OBJIyYEHHOCTh CETYaTKM TJla3a MOXET CYUeCTBEHHO
BospacTaTh. Hambosnee HAIeXHEM METOIOM OLEHKM M3MEHEHMs CTeNeHU
ONACHOCTM M3Jy4eHus SBIAETCS CONOCTABJIEHME pPe3yTETATOB M3MEpeHus
SHEPTMM WM MOWHOCTW, MPOXOAlle/l Uepe3 OTPaHMUMBALIYD aneprypy
nomMamMeTpoM 7 MM, TNPY HENOCPEeNCTBEHHOM Hal. VM U npy Hao. c




MCIIONE30BaHMEM onTugeckoro npuSopa. B mocienseM  ciydae
orpaHMYMBapmas aneprTypa pacrnojlaraeTcs BONM3M OKyJIApa B IUIOCKOCTH,
COOTBETCTBYWIEN IOJIOKEHMO POTOBMUE Tasa. OTHOWEHUE Pe3yNbTaTos
MSMepeHMt NaeT MONMPaBOYHHNA KOSOOMUMEHT IIIA KOPPEKUMM MPemeNbHO
nOMyCTIMEX yposHeit nanyuenns, YCTaHABIMBAEMBIX  HACTOALNM
HOKYMEHTOM.

TeopeTMueckMe OLEHKM, Kak NPABUIO, HBJISOTCH NPUOTMKSHHEMM. B
PEKOMEHIAUMAX MO MPUMEHEHMI0  TaKMX  OLEHOK 3mech u  nanee
paccMaTpuBaeTCs Hauonee PACHNPOCTPAHEeHHH TUI ONTUUECKMX CPENcTB
HaOmoneHus, Yy KOTOPHX HOMaMeTp BHXONHOTO 3payka MEHblle MM PaBeH

-3
7 x 10 M (TeopeTmueckuit ~IMameTp  spadka  Iuasa), a [OTepH
MBNyueHMs, CBASAHHHE C MOTJIOWEHMEM M OTPAaXEHMEM Ha IOBEPXHOCTAX
ONTUYECKUX BIEMEHTOB UM T.X., NPEHECPEXUMO MAIH.

lpUMEHEHME ONTUYECKOTO  CPENCTEA  HAaGNONEHMA C  yBelMdeHMeM
(kpaTHOCTBW) k C MOSMUMI GE3ONACHOCTM SKBMBANEHTHO YBEJIMYEHMO
nMaMeTpa OrpaHMuMBABUEN anepTypH B K pas.

TakuM 0BpasoM, NNS ONpelesleHUs NPelefibHO HAONYCTUMEIX —yPOBHEN
SHEPTMM MBNYYeHMs [pPM NPAMOM HAGIIOOEHMM KOJUIMMUPOBAHHHX MYUKOB C
MOMOWBo  ONTUHYECKVX NpuOOPOB CJENyeT HOPMMPOBATh SHEPTMO Wi
MOWHOCTL  M3Jy4eHus, NPOWENero 4Yepes OPPaHMuMBALLYD anepTypy
3

vamerpom k x 7 x 10 M, DACIIONIOKEHHYD B IUIOCKOCTM BXOLNHOTO
on on
3pauxa npuSopa. 3hauenus W u P He IOJXHH NpeBswaTs W
naoy noy noy
u P, onpenensemx mysxramu 3.4 u 3.5.
nay
Ipuvep 8.

[l cospaHus onTudeckyx 3QPEXTOR MPM NPOBENEHMM My3HKAJILHOTO
WOy MCNONBE3YeTCs HEeNpPEepHBHENI TIeluii-HEOHOBHEN  Jasep, usJydeHue
KOTOPOTO [MPM CKaHMPOBAHMM  MOXET  OKa3aTbCs  HANpaBleHHEM B
SpUTensHEN: 3a7. ONpenenuTh NPefenbHO HOMYCTVMYH MOWHOCTE Jasepa C
y4eToM TOTO, YTO OTHeNbHHE SpUTeNy, BaHuManuMe PaJH  fanbue
CenBMOTO, MOTYT NONLZOBATHLCH TeaTpaNbHEMU OMHOKIAMM C KPATHOCTHD kK

(1) -2
= 2,5. [Iuametp nyuka B mnockocTs 1-ro pama d =5 x 10 m,
n
(2)
Ha yposse 7-r7o pama d = 6 x 10 M. CKOPOCTs CKAaHMpOBaHMA B
n
-1
nnmockocT l-To psma v = 2 M xc , B miockocTM 71-To pama
1
v =3 M x c . PacnipenienienMe  MHTEHCMBHOCTY WSNyHeHus B

[IONepeyHOM CedYeHMy JIa3epHOTO NMyuka OIMSKO K ONHOPOIHOMY .

Bpems OONydYeHMs ~ TJa3  COOTBETCTEBYET  BPEMEHM  NPOXOXISHMS
Ja3epHOTO Myuka Hepes OTPAaHMYMBALLYD anepTypy.

Ina spurenenn l-ro psana:

c.

Ina spurenenn 7-ro pana:

(2)




2,23 x 10 c.

COOTBETCTBYIUME BHAUEHUS  IPENENbHO

IOMyCTUMHX  IapaMeTpoE
uanMyuenus C miMHON mommEel 633

HM onpemengoTca no rabme 3.3 c
y4eToM KO3hOMUIMEHTA TUIMEHMUECKOTO 3araca, 3alaHHOTO myHkToM 3.11.

(1)
W
(1) nny -5
P ---- =3,9x 10 Br;
nny (1)
t
(2)
W
(2) nny -5
P ---- = 4,3 x 10 Br.
nmy (2)
t
(1)
BuaueHue P onpenenser npenesbHyn MOUHOCTE UBIydeHus,
nny

-3
npowesuero uepes aneprypy muamerpoM 7 x 10 M.

MonHas MOWHOCTE
Jlasepa Npy 3TOM COCTaBIAET:

(1)

IETBTA -3
=2x 10 Br.

AHAJIOTUYHO IS 3pUTeNel 7-TO pAna, MOJb3YOUMXCA TeaTPallbHEMI
6UHOKIAMY (OTpaHMUMBAWIAA anepTypa yBeJudeHa B 2,5 pasa) :

(2)
d +d -2 -2
(2) n bx memsra 6 x 10+ 2,5 x 10
t = = =
nenbra v 3
2
-2
2,83 x 10 c;
(2) -5
P =3,9=10 B
nay
(2)
d
(2) (2) n 2 -4
P =p (===mmmmmm - ) =4,7x 10 Br.
nny -3



TaxmM oBpasoM, UCHOI530BAHME TEATPalbHOTO GMHOKIA CYLECTBEHHO

NOBHWAET ~ ONACHOCT:  IOBpeXHeHus  TIias.  MOmHOCTL Jlasepa npu
-4
PACCMOTPEHHEX YCIOBMAX He HOMXHA mpepsmwars 4,7 x 10  Br.
Mpyvep 9.

ONTUK NPOBOIMT KCTUPOBKY BHXONHOTO 3€pKaja DesMii-KaIMUEBOTO
nasepa, paGOTaKUETO B HENPEPHBHOM PEXUME, MCHONb3YS IMONTDPUIHYD
Tpy6ky c kpaTHoCTeo k > 1. [liMHA BOJNHE MSNyueHus naMOma = 441 Hu.
MOWHOCTS ~DEHEPUPYEMOTO W3JyYEHUs, BOBHMKAWKWETO B NEPBOJ CTamu

-3
ocTuposxu, - mo 1,5 x 10 Br. [uaMerp  nyuka MBIyueHus He
npessmaer 3 MM.

Onpenemurs nponyckanue 3amsTHOTO ceeTopunbTPa T

YCTAaHABNMBAEMOTO NEpel IMONTPMIHON  TPYOKOA IS — OBecrnedeHus
Ges0macHoi PaBOTH.

[IMTENBHOCTL BOBNEACTBMA HA TUasa NpUMEM  DABHOM  BPEMEHU
peakuys muramua: t = 0,25 c.

3HaueHMe NpemeNbHO [OMNYCTUMOM MOWHOCTY M3JIydeHUs C IJIMHOMA
BonHe 441 HM IpM NPAMOM OGJIyUYEHMM IJIA3 U OTPAHMUYMBAKWE) aneprype
3
mmamerpom 7 x 10 M onpenensercs mno Tadn. 3.3 (puc. 3.4) c

LOMONHUTENEHEM — KO3QOUUMEHTOM 3anaca IUIA XPOHWHECKOTO BO3IeNCTEUS
B coorBercTEMM C m. 3.5.

-6
=9,4x 10 Br.

B paccMaTpuMBaeMoM cilyuae IMaMeTp IydYKa MW3JIydeHWs CyLEeCTBEHHO
MeHblle IMaMeTpa OTPAHMUMBAKIE) anepTypsl Ha BXONE OMONTPUIAHOMN

-3
Tpy6ku, pasHoro k x 7 x 10 M. Ha BHXOZE ONTMUECKON CUCTEME
TpyBKM ImameTp nyuka  yMEHbNAeTCA OO  BeJMUMHH,  PaBHOA
~d / k, UTO Takxe CYNECTBEHHO MeHblle TEeOpeTMYECKOTO IMaMeTpa
n
-3
spauka (7 x 10 M). Takud OBpasoM, NpaKTHUECKM BCE UBJyHeHMe
nasepa NpPOXOIMT Uepes 3pauoK IJasa, a NPUBEJEHHOE BHlle SHaYeHME
P onpernenseT NpenejbHO MOONYyCTUMOE 3HaueHue obmei MOWHOCTU
noy
nanyuenns P', NpoONEUEro SauMTHES cBeTOo®MIbTP: P' = P .
nny

AHANIOTUUHENL PesyNbTaT Oyl Ol [OJyYeH ¥ Ul Cilydas MPAMOTO
0BJyueHNs Tas 6e3 UCMOJIL30BAaHMA ONTUUECKONO CPECTBA HABIIONSHUH,
TaKk Kak ¥ B3[0eCh IMaMeTp Nydyxa d MeHblle TeOpeTMYECKOTO pasMmepa

n
spauxa.

VHBEMY CJIOBaMM,  MCIIOJB30BAHUE IMONTPUMHON TPYOKM HE MPUBENO K
VBeNMUEeHMO ONAacHOCTM IJd TJas.

TNocnenuuit BEIBOX WUIOCTPUpyeT obllee NpasBuiio, COTJIACHO KOTOPOMY
NpUMEHEHME ONTUYECKUX MHCTPYMEHTOB Ui HAGIONEHMSA KOJJIMMUPOBAHHBIX
NasepHHX [yYKOB IMaMeTpoM, MEeHLUMM [MaMerpa spauka Tiasa, He
MOBHAET CTENeHM ONAaCHOCTY NOBPEXNEHMA CeTYaTKM.

Bo3Bpamasch K  peUlleHMO  [OCTaBIIEHHOMN sanaun, onpenemm
MUHMMATIEHO NOMYCTUMYO BEJMUMHY MPONYCKAHMA BalATHOTO duibrpa T mjis
MaNyueHMs C IMMHOM BoNHa 441 Hu.

-3
=6,3x 10 .




[2.2.2. PaccesHsoe wm mubby3HO OTPAaXEHHOE WBJTyUeHME
EC/IM MCTOYHMKOM  WBJIyYeHus  ABJIAETCA  MNPOTAKEHHEM  OBLEKT,
UCMONB30BaHME IS  HAGIIONEHUS ONTUUECKMX MNPUOOPOB HE NMPUBOIUT K
3aMETHEM UBMEHEHUAM SHEPTETUUECKON OSKCHOSULMM WA  OBJYUEHHOCTH
ceruaTku riazsa (31eCk, Kak ¥ paHee, PacCMATPUBAWTCH ONTUUECKMUE
NpUBOPE], Y KOTOPHX NMAMETP BEIXOJHOTO 3pAaduka MEHbIE TEOPETUMYECKOTO
IvaMeTpa spauxa riasa, a NoTepy MANyUYeHMA NpeHeGPEeXUMO Majk) . 9T
OBYCJIOBIIEHO TeM, UTO yBENMUEHME SHEPTUM WBJIYUEHMs, [pOUEINETro
2
uepes spauok rnasa, B k pas (k >> 1 - yBeqMueHMe WIM KPATHOCTH
npuBopa) CONPOBOXKNAETCA yBENMUEHMEM  [UIOWAIM  M3OBPaxeHus  Ha
ceTuaTke B TAaKOe e UMCIO pas. YKasaHHOE NPABMIO MPUMEHMMO, eCJu
BUIMMEIT yTJIOBOV pasMep MaBJydaolero obbexra ajbha 6e3  ONTUYeCKMX
-3
cpencts HabyonmeHus npeBrwaeT anbbda =2 x 10 pan., a k x
npen

3
ameda >> 2 x 10  pan.

Npu oleHke usMexenuit [IY s TJa3, CBABAHHEX C MCIHOJB30BAHMEM
ONTMUECKMX MPUOOPOB, HEOBXOIMMO MPUHMMATL BO BHUMAHME HAGIOIAEMOe
YyBENMUEHME BUAMMOTO YTJIOBOTO PasMepa MCTOUHMKA WUBJIYYEHUs, KOTOPOe

on
cocrapnser ansda = k x amsda.

dopMmyJia, omnpenendpulas NONPaBOYHENI kosddmumeHT B B n. 3.4.2, c
Y4eTOM BOSMOXHOCTY MCHOJB30BaHMA ONTMYECKOTO CPEeACTBA HaGJoNeHNs
nepemauercs B BuOe:

2
B =B (k x ansga) + 1 (k x amsda > ansda )i
1 npen
B=1 (k x aneda <= anmsda ).
npen
Mpumep 10.

Ipy NpOBENEHMM XMPYPTMUECKON ONEpaluyu WUCIONb3YEeTCH JIa3epHEIL
CKaJNbeNne Ha OCHOBE APTOHOBOTO JIA3€Pa Y ONEPALMOHHEN MUKPOCKON C
yBervuenuem k = 100. MOWHOCTL OTPAXEHHOTO OT TKAHEH U MNONAKALLETO

Ha BXORHOM 3pauoK MMKPOCKONA uaiydenus P = 0,1 Br. JMHa BOJHM
usnyuenus - 514 HM. JMaMETp COOKYCUPOBAHHOTO MyYKa HA ONEPALMOHHOM
-4
nome: d = 10 M. JUIMTENBHOCTE HENPEPHBHOZ PaGOTH C  JIA3EPHEM
n
uznyuenseM t = 120 c.
Onpenemurs nponyckanue T 3amuTHOTO ceeroguisTPa

oBecrneunBanero 6e30MacHy paboTy XMpypTa.

Mo Tabn. 3.4 (puc. 3.5) C ydYeTOM NOMPABOUHOTO KOSGOMUMEHTA myia
XPOHNEECKOTO BO3AelCTBMA (. 3.5) HalmeMm npemeysHO AOMYyCTUMYO
MONHOCTE MNPSMOTO OBJIyYeHMS TJIa3 KOJUIMMMPOBAHHEIM MOTOKOM M3JIydeHUs

-6
¢ mmmoi Bonmer 514 mM: P = 1,2 x 10  Br
nay
J300paxeHue ONEPALMOHHOTO HOJNS HAGIONAETCA B MUKDOCKONE Ha
-2
paccrosHmu Hawnyumero Bumenys - 25 x 10 M. TakuM  oGpasoM,

on
BUOMMEDA YTJIOBOM pasMep MCTOUHMKA MSNydeHMs anbha  COCTABJAeT:

omn n -2

ansda



-2
25 x 10

TONpaBouHEt KOSOOULUMEHT B u suauenue P (n. 3.4.2

ompenensercsa no Tabn. 3.5:

P =B xP =3,1x10 Br.

TakuM 0BpasoM, MpPONyCKAaHME BAWMTHOTO QMIBTPA HA JUIMHE BOJIHEL
514 HM He [OJIXHO NpPEeBHNATH :

M2.3. MpeneneHO MHOMYCTMUMEIE 3HEPTeTUUYECKME MapaMeTpPEl HeKOTOPHIX
TUMOB JIA3EPOB NPY XPOHMUECKOM BOBIECTBIN

[IpefleNIbHO JOMyCTUMEIE — 3HAYEHMS  HOPMUPYEMHX  SHEPIETUYECKUX
NapaMeTpoB U3JydYeHUs JIa3epoB MpM XPOHMUECKOM BOBNENCTBUM HA Tasa
U Koxy npueemesm B raGmae 21.1.

Ta6muma 2I1.1

MNPEAEJIBHO JOITY CTUMBIE
OHEPI'ETUYECKUE ITAPAMETPEI

N3JIYYEHUA HEKOTOPBIX JIA3EPOB ITPU

XPOHUYECKOM BO3JENCTBUU



Tune  |Qmsa |Jmirens-|dac- BosmeiicTBMe Ha Tmasa BOBHeiCTBME HA KOXY
nasepos |Bonmm  |HocTs Tora
uanyse- |ommou- |cne- |mmurens-|sopumpye- nny nmTens- | HopMupye- nny
Hua HoTo mM-|moBa-|HocTs MEDE mapa- HoCTE MEDT Tapa-
naubna, |nyneca |mus  |obnyue- |merp obnyue- |merp
HM ray , c |many-|mms t, c Hua t, c
u nscoB
o,
u
T
1 2 3 4 5 6 7 8 9 10
Teepno- -8 -8 -2 -8 -2
TenbHbe | 347 10 omuu. |10 H 4,4 Ik x M 10 H 4,4 Ix x M
Jaseps nny (M <= 180) nay (M <= 180)
Ha xpu-
crannax -8 c -2 c -2
u crex-| -"- 10 50 10 E (t) 10 Br x M 10 E (t) 10 BT x ™
nax, oy 3 nny
aKTUBU- M <=4 x 10 M <=4 x 10 )
poBas-
HEIX MO- -10 -10 -9 -10 -2
HaMK 520 - 10 omuH. |10 W 8 x 10 Tox 10 H 7 ok x M
cr, Ti,|535 oy nny
Nd, Ho,
Er, Yb, -10 2 c -8 c -2
Dy; o 10 10 0,25 woo(t) 6,8 x 10 [Ix 10 E  (t) 22 Br x M
l-au nny nny
2-a
rapmo- -10 3 c -7 c -2
HuKY o 10 10 0,25 woo(t) 3,3 x 10 Ix 10 E  (t) 70 Br x M
nny nny
-10 4 c -6 c -2
== 10 10 0,25 W (t) 1,5 x 10 TIix 10 E (t) 160 BT x M
nny nny




694

750 -
900

Hemp.

OomuH .

10

OomuH .

OomuH .

OomuH .

OomuH .

6,8

1,1

2,4

5,3

7,5

10

10

5 x 10

10

10

2 x 10

10




10

10

10

10

10

OomuH .

OomuH .

OomuH .

OomuH .

10

5 x 10

10

10

10

10

10

10

10

5 x 10

1,6 x 10 Br

-8
2,2 x 10 Ix

4,7 x 10 Br

4,7 x 10 Ix

10

5 x 10

10

-10

10

10

10

10

10

10

5 x 10

61 Iix x M

63 BT x M




2060
2180

5 x 10

Hemp.

OomuH .

OomuH .

25

OomuH .

OomuH .

OomuH .

10

10

10

5 x 10

10

10

10

-6
4,7 x 10 Br

-5
3,4 x 10 Br

4,7 x 10 Ix

870 x x u

870 x x u

10

10

10

5 x 10

10

10

10

870 Iix x




Jlazepst
Ha UeH-—
Tpax
oxpacku
Ha oc-
HoBE
xpuc-
ramios

2700 -
3000

25

OomuH .

OomuH .

OomuH .

OomuH .

10

OomuH .

10

5 x 10

10

2,5 x

10

10

10

10

55 Br X M

10

5 x 10

10

2,5 x

10

10

10

10

55 BT x M

14 Ix x u

18 Ix x u

57 Ix x

70 Ix x




Jlazepst
Ha op-

340 -
380

50

OomuH .

10

OomuH .

50

OomuH .

10

OomuH .

50

OomuH .

10

10

10

10

10

10

10

10

10

10

2,5 x 10 Br

6,3 x 10 Br

4,4 Ix x u
(M <= 180)

10

10

10

10

10

10

10

10

10

10

160 BT x M

4,4 Ix x M
(M <= 180)




ranu-
ueckux
xpacu-
Tenax

10

10

10

10

25

OomuH .

OomuH .

OomuH .

OomuH .

10

-2

14 Br x M

(M <= 5700)

6,8 x 10 Ix

6,8 x 10 Ix

10

10

10

-10

10

10

10

10

5 x 10

10

-2
14 Br x M
(M <= 5700)

-2
6,3 Ik x u

18 Ix x u

96 BT x M




Hemp.

Hemp.

OomuH .

10

OomuH .

10

OomuH .

OomuH .

10

10

2,4

1,4

1,6

1,6

5,5

x

x

x

x

x

x

x

x

TIix

10

10

10

10

10

5 x 10

10

10

10

10

160 BT x M

7 ok x M

22 Ix x

18 Ix x u

57 BT x M

61 Iix x M

96 BT x M




Tazostie
nazepet
na ArF,
KrcCl,
N2,
XeF,
He-Cd,
Ar na-
pax Cu,
He-Ne,
Kr, Co,
co2

331

348,
353

Hemp.

OomuH .

25

OomuH .

10

OomuH .

10

10

OomuH .

5 x 10

10

5 x 10

10

10

3 x 10

10

10

5 x 10

1,6 x 10 B

-2
2,5 Dk x M
M <= 1)
-2
0,25 Br x M
(M <= 1000)
-2
78 Br x u
M <= 1)
-2
3,3 Ix x u
(M <= 240)
-2
10,4 Br x M
(M <= 7700)
-2
33 Br x u

(M <= 2,4 x 10

-2
6,6 Ix x M
(M <= 120)

4

10

3 x 10

10

5 x 10

-2
61 Ix x M

-2
96 BT x M

-2
2,5 Ix x M
™M <= 1)

-2

0,25 BT % M
(M <= 1000)

-2
78 BT x M
™M <= 1)

-2
3,3 Ik x M
(M <= 240)

-2

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

-2
33 Br x M 4
M <= 2,4 x 10

-2
6,6 Ix x M
(M <= 120)




488 +
514

510,
578

634,
647

1150

3390,
4500 -
5700,
10600

5 x 10

Hemp.

Hemp.

Hemp.

Hemp.

Hemp.

10

OomuH .

10

10

OomuH .

10

10

10

21 BT x ™
(M <= 3800)

2,4 x 10 Ix

2,4 x 10 Ix

10

10

10

10

10

10

10

10

10

10

(t)

21 BT x M
(M <= 3800)

160 BT x M

320 Br x M




Tony-
nposoxn-
HUKOBEIE
nazepet
c
snexT-
poHHOM
Hakau-
KoMt

340 -
360

450 -
470

10

10

10

OomuH .

10

OomuH .

10

OomuH .

10

10

10

10

10

10

(M <= 3,2

7,8 Ix x M
(M <= 100)

3,3 x 10

x 10 )

-2

Ik

10

10

10

10

10

10

10

10

10

2,5 Ix x M
(M <= 320)

-2
25 BT x M

M <= 3,2 x 10
-2

7,8 Ix x M
(M <= 100)

4
)




OomuH .

10

OomuH .

10

OomuH .

10

OomuH .

10

OomuH .

3,3 x 10 Ix

3,3 x 10 Ix

1,6 x 10 Ix

10

10

10

10

10

10

10

10

10




—n- 10 10 0,25 Woo(t) 6 x 10 Ix 10 E (t) 160 Br x M
noy nay
-8 -8 -8 -8 -2
Hony- |650 = |5 x 10 |omuu.|5 x 10 |w 1,6 x 10 [Ix 5 x 10 |H 24 Ix x u
nposoxn-| 750 nay nny
HUKOBEIE
umxex- -8| 2 c -7 c -2
uvonnse | -"- 5 x 10 |10 0,25 Woo(t) 1,4 x 10 [Ix 10 E (t) 76 Br x M
Nasepr noy nny
Ha oc-
HoBE -8| 4 c -6 c -2
AlGahs, | -"- 5 x 10 |10 0,25 Woo(t) 3 x 10 Ix 10 E (t) 160 Br x M
GaAs, nay nny
InGa-
AsP, -6 -2
PbTe, —n- Hemp. - Jo,25 W 4,8 x 10 [Ix 10 E 160 Br x M
SnPbTe nay nny
-8 -8 -8 -8 -2
751 - |5 x 10 |ommn.|5 x 10 |w 4 x 10 Ix 5 x 10 |H 24 Ix x u
200 nay nny
-8| 2 c -7 c -2
—n- 5 x 10 |10 10 P (t) 4 x 10 Br 10 E (f) 76 Br x u
noy nay
-8| 4 c -6 c -2
—n- 5 x 10 |10 10 P (t) 8,6 x 10 Br 10 E (f) 160 Br x M
noy nay
-5 -2
—n- Hemp. - |10 P 1,4 x 10  Br 10 E 160 Br x M
noy nay
-8 -8 -7 -8 -2
1300 - |5 x 10 |oman.|5 x 10 |w 10 Ix 5 x 10 |H 70 Ix x M
1400 nay nny




Hemp.

Hemp.

OomuH .

OomuH .

10

10

10

10

5

10

10

10

5

10

x 10

x 10

2,2

630

44

320

Ik x

10

10

10

5

10

10

10

5

10

x 10

x 10

300 Br x M

630 BT x M




Xmmyue- [1315 10 omuH. |10 W 10 TIox
crue nny
u doro-
oucco- -4 -4 -7
Lmonnbe | -"- 10 omuu. |10 W 1,6 x 10 IOx
nazepk nny
Ha CF3,
HF, DF -2
2700, 1 omu. | 1 H 1000 Ox x M
3500 nony
-2
== 10 omuH. |10 E 320 BT x ™
noy

10

10

10

50 Ix x

320 BT x M

Npumeuarns k radmuue 20.1.

I8 KONMMMPOBAHHEIX MyYKOB M3TydeHus B muanasose 380 < namGma
<= 1400 HM, NpenCcTaBIAOIMX HauMOOJBUWYK OMNACHOCTL IJIS CeTYaTKM IJas,
NpefesisHO NOMYCTMMEE MapaMeTpsl 3aJalTCs B TEPMMHAX SHEPTUM ¥
MOWHOCTY M3JyYeHus, NPOXONSAWETro 4Yepes OrPAHMYMBALUYD AanepTypy

-3
muamerpom 7 x 10 M. B OCTaNbHEX Cly4asx - BOBIEJCTBME Ha Tiasa
KOJUMMAPOBAHHOTO  MJIM  PacCesHHOTO  MBJIydYeHus B  CHEKTPajbHEHX
mManasonax I, III, BO3NEACTBME HA KOXY MBJyYEHUS B  CIEKTPAJILHEX
manasowax I, TII, IIT - NpUBENEHH 3HAUEHMA MPENEJNILHO JOMYCTUMEX
SHEPTETUUECKUX SKCIOSULMIA U OBIIyUeHHOCTEI! .

IUTeNBHOCTE OBNyd9eHMs TNa3s MBIyYeHMeM BUOMMOTO  OManasoHa
BHOpaHa paBHOU BpeMeHy peakiuy muranus (~ 0,25 c). ImuTensHOCTS
obnyuenns rnas YO u UK usIydeHMeM M IJIMTENLHOCTL OBJIyY9eHMs ONHOTO
M TOrO ke ydyacTka KOXM NpuHATA paBHOi 10 ¢ (cM. rnpumep 1 B m.
nz.1).

Ins nasepos,  paboramumx =~ C  GOJBWON  UACTOTOM CIlIENOBaHMA
MMIYJECOB MBJydeHus WM B PeXMMe MOIYJIALMM MOWHOCTY, NPUBONATCH
suauenus [I[IY cpenHeif 3a BpeMms BOBHENCTBUA OBJYUEHHOCTU TKAHElH

c
E (t) (orpaHuuMpapmas aneprypa uMeeT mmuameTp 1,1 MM) unmm




nay

c
Cpenelt MOWHOCTM wmanydemms P (t) MM SHEPTMM CEpUM MMIYILCOB
nay

c
usnyuenms W (t) (orpaHMuMBapmas —aneprypa uMeer muamerp 7 M)
nay

Ipy STOM NApaMeTp KCM, XapakTEpUsyOWMA HECTAOWILHOCTH SHEPIMM
uMnynecoe B cepuu (cM. nm. 3.4.3), OpuHAT paBHeM 1

py BOSNEACTBMM HA TUIaZa M KOXy M3JIydeHus JlasepoB YO IuanasoHa
cnexrpa (180 - 380 HM) JOMONHMTENBHO HOPMUPYETCs NpenesbHas
cyrounas mosa (cM. m. 3.2.2). B STUX Ciyuasx, HapALy C NpenesibHMM
SHEpTeTMYECKMMM [apaMeTpaMy M3JIydeHus, B Tabmuue NPUBOOATCS
3HAUEHMS MAKCUMAJNLHO HONYCTUMOTO KOJMYECTBA OGJIYUEHM OTHEIbHHMM
MMIyNECaMM B Tedenue paGouero mHa - M (cM. mpumep 1 B m. N2.1)
ECiM ueloBex NOABEPTaeTcs BOBHEHCTBUO CEPUi UMIYIbCOB, 3HAaueHue M
PABHO MPOMBBENEHMI UMCIA MMNYJECOB B cepuy N Ha oOOlLee KONMUECTBO
OBy ueHMit.

Mcnonbsyemoe B Tabiuue  COKpalieHue  "OIMH." COOTBETCTBYeT
peXyuMaM, [Py KOTOPHX BOSNE/CTBME HA TDJIasa M KOXY OTAENbHHX
MMIYJIECOB CUMTAEeTCs HesaBuCMMEM (cM. m. 3.4.3 u 3.8.2).



TEXHUYECKHE XAPAKTEPUCTHUKU
OCHOBHbBIX PABOYNX CPEACTB USMEPEHUU, IPUMEHAEMBIX
NP AO3UMETPUYECKOM KOHTPOJIE

Twun Pabouas XapaKTEepPUCTUKM B PeXMMe MU3MEePEeHMs DHepreTUdUeCKON
IJIMHA BOJIHEL, SKCHOBULUM (2HEepTuM)
CIIeKTPaJIb HEI
oManasoH, OJNTEeNb— Makcu- | oam-— IovanasoH npenes OCHOBHOM
J'[F[Mé)la, MKM HOCTb MM— MaJIbHaA | TeJlb— VISMepeHMﬁ, ,JI[OHyCKaeMOIZ
NyJIbCOB, JyacToTa|HOCThb Iox/m; Ik TNOTPEmHOCTH, %
Tay , C IIOBTO- |BO3IEN-—
u peHus, |cTBUL,
F, T'u |t, c
n
1 2 3 4 5 6 7
_8 _2 -
nnn-2m|0,63; 0,69; (10 10 500 1,4 x +/- 18 (30
1,06 -5 4
10 - 10

[Ipunoxenue 3

Ta6muma 311.1



JIIM-2

JIIM-3

JIOK

0,49 - 1,15;

10

10

10

500

25

500

500

500

500

10

10

10

10

10

1,4 x
-5
10

-1
10

10

10

10

10

10

10

10

10

10

+/-

+/-

+/-

+/-

+/-

+/-

+/-

+/-

+/-

+/-

+/-

30

10

18

20

30

35

22

22

25

30

20

(+/-

(+/-

(+/-

(+/-

(+/-

22)

20)

26)

26)

26)




JIIOK

0,49 - 1,06

0,53 - 1,15

10,6

10

-4
10 -1 +/- 30
-4 3
10 - 10 +/- 20
3
1 -10 +/- 20




[Ipunoxenue 4
3HAKHU U HAAITUCH

I1.4.1. JlazepHbie u3enus JIOJIKHBI
MapKUpOBaThCS B COOTBETCTBUH C TMPHBEICHHBIMU
HIKE TPeOOBAaHUSAMHU. 3HAKY JOJDKHBI OBITh YETKUMU,
XOpOIIO BHUAMMBIMH W HAIEXKHO VKpEIUICHBl Ha
n3nennn. PamMku Tekcra u 0003HAUYEHUS HOJKHBI OBITH
gepHeRIMH Ha kenTtoM ¢oue. Ecmm pasmepsr wim
KOHCTPYKITUSI W3MIEHSI HE TMO3BOIIIIOT MPUKPEIHUTH K
HEMYy 3HAaK WX HAAMUCh, TO OHU JOJDKHBI OBITH
BHECEHBI B TIACTIOPT.

[1.4.2. Jlrwoboe mazeproe wuzmenue | Kimacca
JOJDKHO MMETh TOSICHUTENBHBIA 3Hak (puec. 114.1) c
Ha/IITNCBHIO:

JIABEPHOE U3JIEJIME KJIACCA 1

[14.3. JlrwobGoe mnazepnoe wu3genue Il kmacca
JOJDKHO ~ WMETh  TPEAyNpexJalomuii  3HaK B
coorBerctBur ¢ ['OCT 12.4.026 (puc. I14.2) u
MOSICHUTEIBHBIA 3HAK C HA/ITUCHIO:

JIABEPHOE MN3JIVUEHUE
HE CMOTPUTE B ITYUOK

JIABEPHOE U3AEJIME KJIACCA 11



[14.4. Jlazepnoe wusznenue III kimacca mOMKHO
MMETh MPEayNpexIAroONIMil 3HAK W MOSCHUTEIbHBIN
3HAK C HAANUCBIO:

JIASEPHOE U3JIYVUEHUE
V3BETAMTE OBJIYUEHMS T'JIA3
JIASEPHOE U3AEJIUE KJIACCA 1III

[14.5. Jlazepnoe wuznenue IV kiacca HOIKHO
MMETh MPEayNpexIAroNUIMil 3HAK W MOSCHUTEIbHBIN
3HaK C HaAIHUCHIO:

JIASEPHOE M3JIVUEHUE

U3BET'AMTE OBJIYUEHUS I'JTA3 Y KOXU
IMPAMBIM
N PACCEAHHBIM U3JTYUEHUEM

JIABEPHOE U3AEJIVE KITACCA IV

[14.6. Jlazepnsie uznenus I - IV knacca momkHbI
AMETh y amepTyphl, dYepe3 KOTOPYI HCITyCKaeTcs
H3JIy4YCHUE, MOSICHUTENLHBIN 3HAK C HaAAOIIHUCHIO:

JIABEPHAS ATIEPTYPA

[14.7. Jlazepuble wu3nenausi, 3a HUCKIIOUYEHUEM
n3nenui I xnacca, JOMKHBI UMETh Ha ITOSICHUTEIILHOM
3HaKe WHHOPMAITUIO 00 M3TOTOBUTENC, MAKCHMAaTHLHON



BBIXOJIHOH  JHEPTrUu (MOIITHOCTH)  JTa3epHOTO
U3JIYYCHUA U JJIMHEC BOJIHBI U3JTyYCHUS.

[14.8. [lamenp 3amMTHOTO KOpmyca (KOXyXa),
Impu CHATUU WIN CMCIICHUN KOTOpOfI BO3MOXCH
JOCTYIl YeJOBeKa K JIA3ePHOMY H3IY4EHHIO, JOJDKHA
HMETH MOSICHUTEIBLHBIN 3HAK C HaAAITHUCHIO:

BHMUMAHMUE! ITP1 OTKPLIBAHUH - JIA3BEPHOE
N3JIYYEHUE

[14.9. Jlazepuble wu3enAus, TEHEPUPYIOILIUE
u3iyyeHue BHe nuamnazoHa 380 - 750 HM, IOMKHBI
HUMETH CICAYIOUIYIO HAAINCH B IIOACHUTCIIBHOM 3HAKE!

HEBUJIMMOE JIASEPHOE U3JIVUEHUE

[Ipunoxenue 5

YTBEPXTAI0 YTBEPXIA
(cm. Tpuveuanne) TnapHElT VMHXeHep (PYKOBOAMTENb
v 19 »r. npennpusTus
n_n 19 .

CAHWUTAPHEM IACIOPT
Ha

Monene

1. TUR JIa3epHOM YCTaHOBKM

2. OBnacTs npuMeHeHUs

3. OCHOBHHE TEXHMYECKME XapaKTEpUCTUKM yCTAHOBKM
3.1. Napamerptl nasepa:
Pexuy paGoOTH




(MMIMyJI6CHE, MMI1. NEpUOIMEECKUI, HEMpPepHEBHEN
InvHa BONHE! (IJIMHEL BOJIH), HM
BEIXOfIHAA MONHOCTEL, BT

sHeprua, Ik

IIUTeNBHOCTE MMOYIECa, C
Yacrora crnenoearua, I'u
JIMTEIBHOCTE CEPUMM UMITYJIbCOB, C
PacXomMMOCTk Mydka, pam.
IIMamMerp nyyka Ha BEXOZE, M
Kiacc onacHocTy jasepa
3.2. XapaKTepuCTMKM MCTOUHMKA MUTAHUA:

BHICOKOE HalpsxeHMe B Lenax
ynpaenenns, xB __ Ha

(YKa3aTe OCHOBHBHE BIEMEHTH)
nuranus, kB __ Ha

(yKaZsaTb OCHOBHHE BJIEMEHTEH)
PaGoumit TOK B LENAX muTaHus, A

KOHCTPYKUMA Na3epHO/ yCTAaHOBKM oOTBeuaeT (He oTBedaeT)  Ho
snexTpoSesonacHocTs - TpeGoamyAMm TOCT 12.2.007.3 u “lpasus
ycrpoiicrea  smextpoycranook"  (IV3),  mo  BSPHBOONACHOCTM -

TpeSosanuam [OCT 12.1.010-7
3.3. XapaKTepuCTHKA VCHOJNHEHMA JIA3EPHOM yCTAHOBKU:

4. OnacHee ¥ BpenHule GAKTOPH, CONYTCTByOUMe paboTe YCTaHOBKM M
MEPEl 3auTE

Cymecreyer (He CylWeCTBYeT) OMNacCHOCTL, TPeByoTcs (He Tpebyorcs
MepH 3alMTH (HYXHENT KBaIpaT BEIOSJMUTE)

4.1. Jlasepuoe manyuenve

NpAMOe ¥ 3EepKasbHO OTPaxeHHOoe:

-2
Ix, I’k x M (BT x M
MaKCUMaJNIBHENE YPOBEHE B paboueir some
NIy ana rnas , TIY mns xoxu
BesonacHoe paccroaHue
IMGOYSHO OTpaKeHHOE:
2 -
Ix, Ik x M  (Br, Br x M

Ha paccrosmmu 10 cM oT sKkpaHa

MaKCUMalNBHENE YPOBEHE B paboueir soHe

YTJIOBO pasMep MPOTAXKEHHOTO UCTOYHUKA

Iy mns rnas

GezonacHoe paccrosHue

TpeGyercs (He TpeBGyercs) MpHUMEHEHME CPeCTB MHIAMBMIYaslbHOM
3aUMTH

OnTudueckas MjaoTHOCTb CU3: He MmeHee Ha IJIMHE BOJIHEL

TpeGyercs (He TpeGyercs) NpUMEHEHVE CPEICTB aBTOMATUUECKOTO
KOHTPOJIA ¥ IUCTAHUMOHHOTO YNPaBJICHNUA

4.2. YpOBHM WyMa NpPEBHADT (He MPEBHWANT) NOMYCTHMEKX SHAUEHI,
YCTaHOBNIEHHEX "CaHUTADHEMA HOPMaMy IOMYCTMMEIX yPOBHEN UyMa Ha
paGounx mecrax" N 3223-85

TpeCywTcsa (He TpeOyonTCsA) CpencTBa 3alMTh

4.3. YDOBHM HaNpSXEHHOCTM B3JEKTPOMATHUTHOTO MOJA MPEBHWALT (He
TNpPEeBHIAnT) HOPM, YCTaHOBJIeHHEX I'OCT 12.1.002 u TOCT 12.1.006

TpeGyercs (ue TpeGyercs) sampra

4.4. YDOBHM MOHMBMDYOUETO M3JyYeHMA NPEBHWALT (He NpEeBEUALT
HOpM, yCTaHOBJIEHHEX HPBE-76/87

TpeGyercs (se Tpebyercs) sampra

4.5. KOHLeHTpaumMa TOKCMYECKMX BeleCTB B BO3IyXe pabouer 3O0HH
npesemaer (ue npesemaer) [JK, ycrasoBiessex TOCT 12.1.005

TpeGyercs (He TpeGyeTcs) NPUMEHEHME MEp CelMajbHON SalATs:




eCTecCTBeHHAs BEHTMIALMA, OOWAS NPUTOUHO-BHTAKHAS MECTHAd, CPenCcTBa
UHIMBUIYAJIBHOM SalMUTH

4.6. OnacHOCTE BOSTOpaHMs TOPKYMX MATEpMalloB WUMeeTcs  (He
nmeeTcs)
OCTATOUHO NPUMEHEHUA OTPaxHmeHMs M  OPpaHMueHMs  xoma  Mydxa

TpeGyeTcs NpUMEHEHMEe Mep SauuTH

4.7. Jlpyrme onacHile ¥ BpemHHe NPOM3BOACTBEHHHE (aKTODH:

5. TpeGoBaHMs K PasMEUEHMO YCTAHOBKM:

YCTaHOBKa pasMeliaeTcsd B OTAENbHOM MNOMEUleHMM

nmonyckaerca (He HOMyCkaeTcs) pasMelleHMe B IOMEWEeHMM IPYTUX
YCTaHOBOK C ONHOBPEMEHHEHM BHIOJIHEHMEM HECKOJBKMX ONepaumi

BHYTPEHHAS OTAesKa CTeH M [OTOJKA:

IONXHA MMEThH MATOBYW MOBEPXHOCTH

POM3BONLHO OKpalleHa

IiBepy MOMEWEHM HOJDKHE OHTH OBOPYINOBAaHH

BHYTPEHHMM 3aMKOM

CBETOBOM CUTHANMBaUMElH

SHAKOM JlasepHO ONMacHOCTM B COOTBeTCTBMM C TOCT 12.4.026

NpyMedanne. HacTosumit IIOKYMEHT yTBEpXnaer KOMIETEHTHAsA
opramuzaums ~ MunucrTepcTBa  3npaBooxpaHenus —CCCP no  ykasaHuo
nocnenHero.
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CPEJCTBA UHIUBUIY AJILHOM 3AILIMTHI OT
JIABEPHOI'O U3JIYUEHUA

I15.1. 3auurHble OUKH

Mapka OuKOB Mapka ceeTo- Inanasou onruueckas
QunsTpoB BaUMATH, HM TIIOTHOCTE
3H22-72-C3C22 c3c22 630 - 680 3
680 - 1200 6
1200 - 1400 3
3HI4-72-C3C22-CC23-1  |C3c22 630 - 680 3
680 - 1200 6
1200 - 1400 3
0c23-1 400 - 530 6
3H62-T117 n7 600 - 1100 4
530 2
3H62-0X OX 200 - 510 3




T15.2. 3amuTHbII JTUIEBOH IIUTOK

Mapka Mapka IManasoH saumms, HM onruueckas
wTRa cBerodunLTPA nnorHocTs
HOI2 17 10600 2
10600 4

oT Criensmest APKOCTM
3one 400 - 1100

(nna

rnasa) B omana-

I15.3. 3amuTHble Hacagku IJIs HACTPOUIIUKOB
PE30HATOPOB Ta30BEIX J1a3€POB

Mapxa Hacanxu

IinMua BoMNHE, HM (TMI nasepa

MaxcuManssas
MowHoCTE, BT

3H-0, 441

3H-0, 488

3H-0, 633

3H-0,51(0,58)

441 (renuit-xamMueBbIt)

488 (aprowosei)

510 u 580 (mHa napax memm)

633 (Tenmmii-HEeOHOBRIA)
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NMHCTPYKIIA

10 OKA3AHMIO ITEPBOJ ITOMOII TTPU
INOBPEXIAEHNN OPI"AHA 3PEHUA

N KOXHBIX TTOKPOBOB JIA3EPHBIM

N3JIYYEHUEM



Ilpn HeOIarompuATHBIX YCIOBHSAX Jla3epHOE
U3ITy4eHUE MOXKET IPUBECTU K IOBPEXKJIEHUIO IJIa3a.
CreneHb TSKECTH U XapaKTEp MOBPEXKICHUS 3aBUCAT
OT JUIMHBl BOJIHBl  M3JIy4€HUs, €ro JHEPIUH,
JUINTENBHOCTH BO3JEHCTBUS U APYTUX YCIOBHIA.

BoagmelicTene ynsTpaduoneroeoro (180 < mauoma <= 315 uM)
6
ungpaxpacHoro (1400 < nAMGHa <= 10 HM) JIA3EPHOTO U3JIYUEHUS MOXET
NPUBECTU K MOBPEXIEHMO POTOBULEL.

Bo3znelicTBue 51a3epHOr0 M3IY4YEHHs] BUAMMOTO
(380 < mambma <= 780 HM) wiaH OJIKHETO
uappakpacaoro (780 < mambma <= 1400 ©HM)
Arama3oHoOB CIICKTpa MOXKET BBI3BaThb ITOBPEKICHUEC
CCTYATKH.

ITpn moBpekAeHUH POTOBUITH MOSABISETCS OOIB
B TIJa3ax, CHNa3M BeEK, CIIE30TCYCHUE, THUIEPEMHUs
CIIM3UCTBIX BEK W TJIA3HOTO A0JIOKA, WX OTEK, OTEeK
SOUTENUS  POrOBHLIBI M 3pO3uM.  TspKenble
MOBPEXKICHUS POrOBUIIBI COIIPOBOXKIAIOTCS
MOMYTHEHHMEM BJIary NEpeHEH KaMepBhl.

ITpu noBpekACHUN CETYATKHU JIETKOH CTENEHU Ha
TJIa3HOM JHE HaOmomaeTcss HeOONbIIOW yJacTOK
MTOMYTHEBIIIEH CeTYaTKH. B THKembIX caydasx nMeercs
Y9acTOK HEKpo3a CeTYaTKH, pa3pblB ee TKaHW,
BO3MOXEH BBIOPOC y4JacTKa CETYaTKH B CTEKIOBHIHOE
TeJIO. Ot HOBPEXKICHUS COTIPOBOXIAIOTCS
KPOBOWM3JIMSHIEM B  CETYaTKy, B TMpel- WIH
HOJCEeTYaTOYHOE IPOCTPAHCTBA MM CTEKIOBHIHOE
TeJIO.



IlepBasi moMoIb NpH MOBPEXJIEHUH POTOBOU
000JIOUKY 3aKJIIOYaeTCsl B HAJIOXKEHUM CTEPUIIBHOM
HOBSI3KM HA TOCTPAJaBIIMKA IJIa3 W HAlpaBICHUU
MOCTPAAABIIETO B TTIa3HOM CTallHOHAP.

B ciIydae HMOBPEXKICHUU CeTYaTKU
CBOEBPEMEHHO OKa3aHHas nepBast ITOMOTITh
HampaB/ieHa Ha CO3JaHWe OJarompHATHBIX YCIOBHH
(opMHpOBaHMS XOPHOPETHHAIBHOTO pyOIla 3a cder
YMEHBIIIEHUS! BTOPUYHBIX SBJIEHHH, COMYTCTBYIOIINX
MOBPEXXACHUIO, W B TIEPBYIO OdYepelb Ha OCIadicHHe
OTEKa TKaHEH.

HepBafi IMOMOIIb ITPU MOBPEKACHUUN CETUYATKU:

1) BHyTpHMBEHHOE BBEIEHHE PACTBOpA TIFOKO3BI
40% - 20 M ¢ moOaBieHHEM pacTBOpa CyNpacTHHA
0,1% -1 mn

HIn

2) BHYTPHUBEHHOE BBEJICHUE XJIOPHCTOTO HATPHS
10% - 10 mn, BHyTpS qumeapoin - 0,1 r.

ITocne OKa3aHus nepBoi MOMOIIH
HOCTPaJaBIIEro HAIPABISIOT B [JIA3HOH CTAalMOHAP.

I[lpu pabore ¢ Ja3epHBIM  H3IYUYCHHUEM
OIMMaCHOCTHU NOABEPTarOTCA TAKXKE OTKPBITHIC YYaCTKU
Telaa - KOXKHbIE NMOKpOBBL. ClleyeT Y4YUTBIBATh, UTO



SHEPTHsl MOIIHOTO Ja3epHOTO H3Iy4eHHs CIIOCOOHa
BO3JEHCTBOBAaTh HAa KOXY MW Yepe3 HEKOTOpHIe
TeKCTHIIbHBIE Marepuanbl. Kpome Toro, cymecTtByeT
BO3MOXXHOCTH BO3TOPaHMS OAEKIBI PH €€ KOHTAKTE C
MTyYKOM JIa3epPHOTO W3TYICHUS.

CremeHp TSKECTH TIOBPEXKICHHS KOXH, a B
HEKOTOPBIX CIy4asXx W BCEr0 OpPraHM3Ma 3aBHCHUT OT
SHEPTUM W3IYYEHHUs, IUTEIBHOCTH BO3JCHCTBUS,
TUTOINAAN TIOPAXEHHUS, €€ JIOKAJIM3aluH, J00aBIeHUS
BTOPHYHBIX HCTOYHUKOB BO3JAEHCTBHSA (TOpeHHe,
Taenne). llpm KOHTakTe C Ja3epHBIM H3ITyYEHHUEM
MOSABISETCA  OIIyNIeHWe  Terla  WiId  OOJH.
WNHTEeHCUBHOCTB 6o 3aBHCUT oT
pacrpoCTpaHEHHOCTH oOd4ara IOpaKeHWS KOXKHBIX
mokpoBoB. [loBpekaeHne KOXH IHEPruer Jla3zepHOTro
W3ITy9eHUs yIbTpadrOJIeTOBOIO AWama3oHa CIIEeKTpa
(HeTemyIOBbIE YPOBHH DHEPTHH) MOXKET MPOMCXOIHNTH
0e3 BO3HIKHOBEHHS KaKUX-TH0O0 OIIYIIECHHH.

Xapaktep NOpaxxeHusi KOXHU MpPU BO3JEHCTBUU
JIa3epHOTO W3IMY4YEeHHS aHAJIOTHYEH TEePMHUYECKIM
0XKOTaM. B 3aBHCHUMOCTH oT YPOBHS
BO3/ICIICTBOBABIICH HSHEPrUM HA IMOBEPXHOCTU KOXKU
MOJKET TIOSBUTBCA DJPHUTEMa, YYaCTOK IT0OJIeTHeHUS
(KOarynsIMOHHBIA  HEKPO3), CyXHe€ W  BIAKHBIC
My3BIPbKH  (OTCIIOWKa pOTOBBIX WYEIIyeK W BCETO
sMHAepMHca), 30Ha OOYTJMBaHHWSA BEPXHUX CIIOEB
KOXH, BOPOHKOOOpa3HoOe yriyOnenue (pm
c(OKyCHPOBaHHOM ITyUKe).



OXOTH KOXU Ja3epHBIM H3ITydeHHEM, TTOJJ00HO
TEPMHUYECKAM OXKOTaM, MOTYT OBITH pPa3/Ie]CHBI IO
TITyOWHE TIOPaKEHUS Ha YETHIPE CTETICHU:

1 creneHs - 3puTEMA KOXKH;
2 CTEIeHb - MOSIBJIICHUE ITy3bIpEi;

3a cremeHb - HEKPO3 MOBEPXHOCTHBIX CIIOEB
KOXU;

30 CTemeHb - HEKPO3 BCEH TOIIIMHEI KOXKU;

4 cTemeHb - HEKPO3 TKAaHEH Ha pa3Iu4HON
rIyOWHE 3a TIpeAeaMi KOXKH.

Xapaktep TepaneBTUYECKUX MEPONPUATHNA TpU
07KOTe KOXXH JIa3€PHBIM M3TYYEHUEM OTPEIEINSIETCS HE
TOJIBKO TJIyOWMHOH, HO ¥ PacIpOCTPAHEHHOCTHIO
noBpexaeHus Koxu. OkazaHue TMepBOH IMOMOIIU
JNODKHO OBITh HAMpPaBIICHO HA MPEIOTBpAIICHUC
3arpsA3HeHUs )74 TpaBMaTU3aluu 0’KOTOBOH
MOBEPXHOCTH.

Meponpuarust Mo OKa3aHUIO TMEPBOM MOMOIIU
MIPU 0’KOTaX KOXKH JIA3€PHBIM U3ITYyYEHUEM:

1) B ciy4ae BO3rOpaHUS OAEXKIBI OBICTPO
MOTYIIUTh TUIAMSI U YAAIUTH TICIOUNA TEKCTUIIbHBINA
Mmarepuai;



2)  He3aMEIJIUTENbHO  OXJAAUTh  y4acTOK
MopakeHUs KOXH (BOJA, JIEA) HAa HECKOIBKO MHUHYT,
YTO TIO3BOJIUT CHU3HUTH Ha OJHY CTENeHb TIIyOWHY
0JKOra;

3) HaJIOXKHUTH CYXYIO CTEPHIIbHYIO TTOBA3KY;
4) npu TTyOOKMX W OOIIMPHBIX OXKOTaX KOXKH
HEOOXOIMMO BBeCTH 00e300TMBarOIIHe  CpeacTBa

(mpomemon 2% - 1 mi);

5) HampaBWTh MOCTPAIABIIETO K XHPYPry B
Ommkaiiee 1eae0HOE YIpEKICHNUE.

[Ipunoxenue §
PEKOMEHJALIN
1O TTPOBEJEHIIO OD®TAJIBMOJIOI'MYECKUX
OCMOTPOB JINL, PABOTAIOIINX
C JIABEPAMU
OO0s13aTeNbHBIC METO/IBI HCCIIE0BAHUS:

- MPOBEPKA OCTPOTHI 3PEHHS;

- Hapy)XHBIH OCMOTp TJa3HOTO f0JIOKa C



OIIEHKOW TyBCTBHTEIBHOCTH POTOBOH 000JIOYKH;
IIPY METMKaMEHTO3HO PACHIMPEHHBIX 3pavKax:
- CKHaCKOIIHS;
- AICCIIEIOBaHNE TIPEIOMIISIOIINX Cpe T71a3a;
- ACCIIeIOBaHNE TIIa3HOTO JHA.
JlonoaHATENFHBIE METOIBI HCCIIEIOBAHMS:
- AICCIIEIOBaHME TIOJIS 3PSHUS 110 TIOKA3aHHAM;
- I3MEpeHNe BHYTPHUTIIA3HOTO AAaBIICHHS:

a) TIpU HATWYHH JKajJo0, TOMO3PUTEIBHBEIX Ha
TJIAyKOMY, HE3aBHCHMO OT BO3pacTa 00CIeayeMOro;

0) nmiram B Bo3pacte 40 JIeT U BEIIIE;

B) TNpHW YKa3aHWHM HA TJIayKOMYy B aHaMHE3e,
HaunHag ¢ 35 ner;

- OMOMHKPOCKOTIHS XPyCTAIHKA;

- WCCIIeIOBaHME HW3MEHEHHMH TJa3HOrO IHA B
OECKpacHOM CBETE;

- (oTorpadmpoBaHre W3MEHEHUH TJIA3HOTO ITHA



(110 BO3MOYKHOCTH).

TpeboBaHUS K OCTPOTE 3PEHUS OMPEICICHHI B
IIpukaze MunucrepcrBa 3apaBooxpaneHuss CCCP N
555 (cm. pazgen 10 macrosiux [Ipasw).

HccnenoBanne MIPETOMIIIONINX cpen
BBITIOIHSIETCS MEKTPOO(HTAITEMOCKOIIOM mpu
MATUKPATHOM  YBEJIMYEHMH, IPUYEM  OTMEYAOT
HaJIM4YUE aXe eIUHUYHBIX TOUEUHBIX, IITPHUXOBUIHBIX
U MHBIX IOMYTHEHUH M BAaKyOJIeH KaK B LIEHTPAJIbHOM,
Tak U B nepudeprdeckoil gacTax xpycraimka. [lpm
HaJIMYUH CKOIUIEHHUS MOMYTHEHMH OTMEYArOT, B KAKHX
OTJIENAX XPYCTAINKA OHU HAXOASTCA.

bromukpockonms OCYIIECTBISIETCS 1o
MOKa3aHUAM; TIPH 3TOM OTMEYAIOT BBIPAKEHHOCTH 30H
paszmena XpycTalliKa, OKpPAacKy ero TKaHW, HaJndue
MOMYTHEHHUH, WX BUA W JIOKanu3anwio. OIeHuBaroT
COCTOSTHHE KallCyJl XpyCTaJluKa.

[Tpumeuanue. Nsmenenus XpYyCTaJINKa,
BUJIUMBIC TIPH OMOMHUKPOCKONHMH B BHJE TOYCYHEIX,
ITPUXOBUIHBIX TOMYTHEHUM, OJJMHOYHBIX BaKyoJiel U
36pHUCTOCTH C LBETOBOM MNEPEIMBYATOCTBIO HA
3aJHEl  Kamcylne — XpyCTalMKa, HE  SBISIIOTCS
MPOTHBONIOKAa3aHNEM K  paboTe C  Jla3epHBIM
u3nyyenuem. [Ipu HaIMYuM KaTapakThl OMHUCHIBAIOT €€
KJIIMHUYECKHUE TMPOSIBICHUS KaK B MPOXOMSIIEM CBETE,
TaK U Ipu OMOMHUKPOCKOTTHH.



OcCMOTp TITa3HOTO JHA BBITOJHIETCS METOJaMHU
mpsAMOii W OOpaTHOM O(QTATBMOCKONHNH, TPH 3TOM
OTMEYAlOT COCTOSHHE JHCKa 3PHUTENFHOTO HepBa
(TpaHMIIBI, OKpacKy, XapaKTep BacKyIJSIPH3AIlHH),
COCTOSTHHE COCYAOB (XOJ, KamuOp ¥ 1p.), COCTOSTHHE
MakyJnspHOW ob0mactTh W mepudepun  CeTJaTKH,
¢UKCHpyq BHIMaHHE Ha BBHIPAKEHHOCTH MaKyJISIPHOTO
1 (QOBEOIIPHOTO pPe(IEKCOB, XapakTepe W CTCICHU
MUTMEHTAIIMA MaKyJIbl, HAJHYUH Jake MeTbuailimx
n3MeHeHul B Heidl. Ilpm Hanmnuuu U3MEHEHHH
OCYIIECTBISIETC OCMOTp B OeckpacHoM cBere. Ilo
BO3MOXHOCTH  TpOM3BOAWTCS  (hoTtorpadupoBanme
TJIA3HOTO JTHA.

PaHHee BBISIBICHHME TEX MM WHBIX HAYAJIbHBIX
W3MEHEHUI  MO3BOJIMT  HA4aTh  CBOEBPEMEHHOE
JedeHne, a Takke  O00ecrednT  BBINIOJTHEHHE
MPOPHIIAKTHIECKIX MEPOTPUATHHA.

AHanu3 pe3ynbTaToB MEPUOJUUYECKHX OCMOTPOB
JOJDKEH MIPOBOJUTHCS c y4eTOM
CaHUTAPHO-TUTUEHUYECKUX XAPAKTEPUCTUK YCIOBUI
TpyJa.
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