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FTOCYIAPCTBEHHB N CTAHIAPT POCCHNUCKON ®EJEPAIIMNA

JIASEPBI HHXEKIIMOHHBIE, U3JIVIJATEJIN, PELIETKH JIASEPHBIX THOJ0B,
JAOIDbI JIASEPHBIE

MeToapl H3MepeHHs MapaMeTpoB

Injection lasers, laser heads, laser diodes matrices, laser diodes.
Methods for measurement of parameters

HNarta sBegenns 1998 —07—01

1 OBJIACTD ITPUMEHEHHUA

HacTrosiuuil cTaHOapT paclpoCTpaHAEeTCs Ha WHXEKIMOHHBIE JIa3ephl, U3YYATEIH, PEeLLUETKH Ja3ep-
HbIX AUOLOB, IUOILI JIA3€pHEIE (Hajiee — JIa3ephl, H3JTy4YaTeU, pelUeTKH, AUOAbI) HEMPEPBIBHOIO, HMITYIbC-
HOI'0 U KBa3UHENPEPbIBHOI'O PEXUMOB pabOThHI.

CraHAapT YCTaHABJIUBAECT METOABI U3MEPEHUS CACAYIOLIUX MTapaAMETPOB JIa3epoB, U3TydaTeieil, pellie-
TOK, JHOIOB:

CpeaAHEU MOLLUHOCTH M3JIYYEHUHA,
JUIMTEIBHOCTH U YACTOTHI [TOBTOPEHUSI UMITYJILCOB U3JIY4YEeHUA;
CpedHeN MOIIHOCTH UMIIYJbCa U3NTYYEHUSA;

3HEPrUH UMIIYJIbCA U3NTYYEHHUS,
IJIMHBI BOJIHBI;

HIMPHUHBI IUHUU U IUKUPUHBI OrMOAIOLLEH CIIeKTpa UITYYEHUS;
MAaKCUMaJIbHOM (ITMKOBOH) MOLLIHOCTY UMITYJIBCHOIO HU3NMYYCHHUS.

CraHzapT He paclpOCTPaHSETCsI Ha Ja3epbl, U3JIy4YaTe/IM, PELIETKUA, JUOABI C LLIUPUHON JIMHUM WIH
IUMPUHON orubarouien criektpa MeHee 0,1 HM.

2 HOPMATHUBHBLIE CCBLIIKHA

B HacTogweM craHaapTe UCIOJb30BaHBI CCbUIKM Ha CAEOVIOLLNE CTaHAAPTHI:
OCT 8.326—89 I'CH. Metposiornyeckas arrectallisi CpeACTB U3MEPEHMIA

[OCT 8.513—84 I'CH. Ilosepka cpencts usMepeHui. OpraHu3aluus U MOPSOOK MPOBEAEHUS
TOCT 7427—76 TI'eomeTpuyeckasi onTHKa. TepMHHBI, onpelnesieHUsI U OYKBeHHble 0603HAYEHUS

[OCT 15093—90 Jlaszepn! u ycTpoiicTBa ynpaBneHHUs Na3epHBIM U3NydeHUEM. TepMUHBL U oIpene-
NeHUS

[OCT 24714—81 Jlazepnl. MeToanl M3MepeHUsi MapaMeTpoB UanydeHus. OOuiue noloXeHUs
[OCT 25212—82 Jlazepnsl. MeToabl H3MEpEeHUST 3HEPTHH MMITYJIbCa U3JIYYEHUS

TOCT 25213—82 Jlazepbl. MeToabl U3MEPEHUS JUIUTEJbHOCTH M YACTOTBHI [TOBTOPEHHUS UMITYJILCOB
M3ITyYEHUS

[OCT 25786—83 Jlazepnl. MeTonbl MU3BMEpeHUH CpenHEeH MOLLIHOCTH, CpEAHEN MOLLIHOCTH UMITYJIbCA,
OTHOCUTENBHOU HECTAOUIIbHOCTU CpEIHEN MOILIHOCTH JIa3epHOro U3Ny4yeHUs

[OCT 25819—83 Jlasepni. MeToabl U3MEpeHUsE MAKCMMAJIbHOH MOLUHOCTH UMITYJILCHOTO JIA3€PHOIO
U3NYyYeHUS

FOCT 26599—85 CucreMbl nepenayud BOJOKHO-ONTHYECKHE. TepMUHbBI U ONpeneNIcHUS

W3janne o¢puunaibHoe
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3 OINPEIEJIIEHNA

B HacTosIleM CTaHIApTe FMPUMEHSIOT TEPMUHBI C COOTBETCTBYIOIUMMHU OIPEHCIIEHUSIMU IO
TOCT 7427, TOCT 15093, TOCT 26599, a takxe NMpuBEeACHHBIA HHAXE:!

H3NYYaIoIan MOBEPXHOCTh TeJIa CBEYEHH — MMPOEKUMA U3NYYaIOWMX TUIOIALOK J1a3ePHBIX aKTUBHBIX
3JIEMEHTOB Ha IUIOCKOCTh, HEPIEeHIUKYJSIPHYIO K HAMpaBJIeHHUIO, YCTAHOBJIEHHOMY B HOPMATUBHBIX JOKY-
MEHTaxX Ha Jiasep, M3JIy4aTesb, peUIETKY, JHO/I.

4 OBIIIME ITOJIOXEHNSA

4.1 HsMepeHue napaMeTpPOB JA3€pOB, M3NyyaTelel, PELUETOK, AWOMOB IPOBOMSAT B CAEAYIOLUIMX
KITAMaTHYECKHX YCJIOBHUSAX:

OKPYXaIoLIasd TEMIIEPATYPA, C . . . e e e 25110
OTHOCMTENBHAS BIAXKHOCTD, b0 . . . o i o i i e e e e e e e e e e, 45—80
aTMochepHOe HaBleHue, I1a . . .. ... ... 840 - 102—1060 107,

eCJId MHbIE YCJIOBUA HE YKa3aHbl B HOPMATUBHBIX JOKYMEHTAX.

4.2 Bce ucnonp3yeMbie CpPeACTBA U3MEPEHU M NOJMXHBI ObITh aTTECTOBAHbI WK MOBEPEHB! B COOTBET-
cteum ¢ I'OCT 8.326, TOCT 8.513 u npyrMMH HOPMATMBHBIMH JOKYMEHTAMH, YCTAHABIMBAIOLIMMH
MOPAAOK XU METONBI aTTECTAIUU U ITOBEPKKU KOHKPETHBIX CPEACTB U3SMEPEHUH.

4.3 TlepeyeHb peKOMEHIYEMBIX CPEACTB U3MEPEHHU, BCIIOMOraTeNBHbIX YCTPOMCTB M UX XapaKTepuC-
TUK IPUBEACH B MPWIOXECHUH A.

4.4 [omyckaeTcsi B KaXIOM KOHKPETHOM CHy4Ya¢ UCKIOYAThb U3 CTPYKTYPHBIX CXEM COeHHHEHHS
[IpuOOPOB OTACJABHBIC 3NEMEHTHI WIH AOMNOJHATL CXEMbI OTACHAbHBIMH 3JIECMEHTAMMH.

5 METOI U3MEPEHUS CPEIHEN MOIIHOCTH U3JIYYEHUA

Meron U3MEepEeHHUA CpeaHEer MOLLIHOCTY OCHOBAH Ha rnpeodpa3zoBaHMU MOLIHOCTH JIa3epHOro K3yye-
HUSI, PAaCIIpPOCTPAHAIOILEIocs B 3a0aHHOM arnepTyYpHOM yrJie WIM Ha BbBIXOHE BROJIOKOHHO-OMTUYECKOIO
kabesisl, B JEKTPUYECKUINA CUTHAJ C [OCJIEOYVIOIIEN ero perucrpalme.

530 Metoxg M3aMepeHUd CcpedHEN MOIHOCTH HM3INAYUYEHUSI, pacnpo-
CTpaHAWUWErocs B 3aAaHHOM aAaNepTYPHOM yriae

5.1.1 Cpedcmea uzmeperuli u ecnomozamenbHbie ycmpoicmea

5.1.1.1 CpenHioro MOIUHOCTb U3NYYEHHUS, PACIPOCTPAHSIOLIETOCH B 3aJaHHOM arepTYPHOM VIIiE,
U3MEPSAIOT B COOTBETCTBUU CO CTPYKTYPHON CXeMO#, NPUBEIAEHHON Ha PUCYHKeE 1.

I — nasep (Uanmyyartenpb, pelueTka, AMOA C CHCTeMON HakKayku), 22— ocjadurelb,
3 — KH3MepUTe/Ib MOILLHOCTH; 4 — MpUOOpP IS KOHTPO/S NMapaMeTpPOB TOKAa HaAKa4yKH

PucyHox 1

J.1.1.2 Cucrema Hakayku M3ny4aTess, pelleTKM, AMOoJA JOJDKHA oOecreyuBaTh peXUM HAKAYKH,
YCTaHOBJIEHHBIA B CTaHJapTax WiM 1Y Ha U3jyyaTesu, pellIeTKU, JUOIbl KOHKPETHBIX TUIIOB.

[TorpemiHoctbh U3MEPEHUSA CpeAHEN MOLLLHOCTH, OOYC/IOBJIEHHAsI HETOYHOCTbIO NOAIEPXKAHUS PEXUMA
HAKa4YKH, J0JiKHA OBITh B Iipenenax +7 %.

5.1.1.3 CucreMa Haka4yku U3aydaTtesisd, pelUeTKH, AMOAA HEMPEPLIBHOIO pexXnma paboThl COCTOUT U3
MCTOYHHKA NOCTOSSHHOIO TOKa U M3MEPHUTEJIbHOM IPUCTABKHU.

MCTOYHUK NMUTAHUS NMOCTOSSHHOTO TOKA AOJLDKEH MMETh HeCTaOWIbHOCTh BBIXOAHBIX NapaMeTpOB B
npeaenax +1 %.
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UameputenpHad npucraBka JoJKHa obecrneunBaTth rjJaBHOe MOHOTOHHOS U3MEHEHHE TOKa HaKayky
OT HVJS O MAKCUMabHOTIO 3HAYEHUS M BO3MOXHOCTb NOAKIIOYECHUSA MIWLIHAMIIEpMETPa WIH BOJIBTMETPA
IS KOHTpoNS ero 3HayeHUs. OCHOBHas MOrpelHOCT MHULTHaMIepMeTpa (BOMBTMETPA, paboTaloLero B
peXUMe U3MEPEHHUS CHIbI NOCTOAHHOIO TOKa) OO/MKHA GbITh B npenenax =1 %.

CTpyKTypHast cxemMa COCIMHEHUS H3nyyatessd, pelIeTKH, AMONA HENpPEephIBHOrO pexuma padoThl
NpUBEeaeHA Ha PUCYHKE 2.

] — UCTOYMHUK NMUTAHKA MOCTOAHHOIO TOKA; 2 — U3IMEPHUTEJIbHAR NPUCTABKE; 3 — HATY-
yaTe/b, pelUeTKa, AHOA;, 4 — CHCTEMa HaKa4yKM; 5 — MWLUIHaMnepMerp (BOILTMETP)

PucyHok 2

5.1.1.4 CucreMa HakaykKu H3ny4yaTeisi, pelieTKH, JU0Aa UMITYJIBCHOTO peXuMa paboThl COCTOMUT U3
reHepaTopoB MMITYJIBCOB 3arycKa, UMIYJIbCOB TOKA U COIVIACYIOLLEro YCTpoHCTRa.

['eHepaTOop MMITYJILCOB 3aITyCKa NOJDKEH 06GecrneyuBaTh peXHUM HAaKauKH, YCTAHOBJIEHHBIX B HOpMa-
THBHBIX JTOKYMEHTAaxX Ha reHepaTop UMITYJIbCOB TOKA.

Cornacymolliee yCTpORCTBO XOMIKHO obecrneynuBaTh:

COrjlacCOBaHME BBIXOJHOI'O COMPOTUBICHHUS reHepaTopa UMITYJIBCOB TOKA ¢ BXOJXHBIM CONPOTUBIEHUEM
U3jydaress, pelleTKkyd, AMoaa;
BO3MOXHOCTD MOAKTIOYEHHUS ocLUIorpada MU 4YacToTOMepa K H3MEPUTEILHOMY PEe3UCTOpPY, BKIIO-

YEHHOMY [10CeI0BATEJLHO C U3JIyyaTeneM, pelleTKOi, TUOAOM; COMTPOTHBAEHHE H3MEPUTENHHOTO pPEe3HC-
TOpAa NOJIXKHO OBITh OIpeneJeHO C MOrpelIHOCTRIO He bonee 1 %.

OcHOBHas NMOrpeluUHOCTh KOIPPULHMEHTOB OTKIOHEHHUS H pa3BepPTKH ocLwuiorpada nokKHa 6bITh B
rnpeaenax +5 %; OCHOBHAs NMOrpeliHOCTh YaCTOTOMepa — B npelenax 1 %. BpeMst HapacTaHus nepexoIHoA

XapaKTepUCTHUKHU ocuWutorpada AOJXHO ObITh HE MEHEe YeM B 3 pasa MeHblIE LINTEbHOCTU HMITYJILCOB
TOKa HaKayKH.

CTpyKTypHasi cxeMa COeQUHEHUS U3IydaTesis, pelIeTKU, TM0oAa UMITYJIbCHOrO pexXxuMa paboThl [pU-

BeAeHa HA pUCYHKe 3.
| I
52 s H
| l
|

] — reHepatop MMITY/IbCOB 3anycka; 2 — reHepaTtop MMITYJIbCOB TOKa; 3 — corjiacyiotlee yCTpoiCTBO;
4 — Kanyyaresb, pelleTka, JUOI; J — CHCTEMa HaKayKH; 6 — ocuwmiorpad; 7 — 4acTOTOMED

PucyHox 3

5.1.1.5 CucteMa Hakadyku U3Ay4yaTess, pelUeTKH, AUOoHa, paboTaiollero B pexXuUME C BHEIIHUM
CMELUEHHEM pabo4yer TOYKH, COCTOUT U3 MCTOYHHUKA INOCTOSAHHOTrO TOKA, reHepaTopa MMITYJIbCOB TOKa M

COIJIACYIOLLIEr0 YCTPONCTBA, TPeOOBAHUSI K KOTOPBIM ycTaHoBIeHBI B 5.1.1.3 u 5.1.1.4.
TpeboBaHus K ocuusuorpady U yacroromMepy — no 5.1.1.4.
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CTpyKTypHasl cxeMa COeIUHEHMSI U3NyyaTesisi, pelleTKd, AMoaa, paboTalolIMX B peXUMe C BHELLIHUM
cMeLeHUeM pabodeil TouKH, IpUBeeHa Ha PUCYHKE 4.

! — HCTOYHHK NMUTAHHA NMOCTOAHHOIO TOK&, 2 — INeHEPAaTop HMIMYALCOB TOKa, J — cornacyiouiee
YCTpOMCTBO, 4 — M3TydaTeib, pelieTka, AHON; J— CHCTEMa Hakaudky; 6 — ocuwuiorpad;
7 — yacroToMep; § — MIWUIHaAMNepMeTp (BOJIBTMETD)

PucyHox 4

5.1.1.6 Ocnaburenb peKOMEHAYETCS IIPUMEHATD, €CIM MOLILHOCTD JIa3€pPHOro U3NYyYEeHHUS MPEeBBILIAET
BEPXHHUHU IIpeaesl SJHEPreTUHYECKOoro afMamna3oHa usMepuressi MoLHOCTH.
KoapodpuumeHt ocnabaeHus ocnadburesns K 10/DKeH yIOBAETBOPATH YCIOBUIO

K2 P‘*P}(,PFH) , (1)

np
rae P.,(P.py) — CPEOHSIST MOIUHOCTD (CPEIHSsisl MOLUHOCTb MMITYJibCa) JIa3epHOTO M3NYyYEHHUs], YKalaHHas B
TY Ha nazepsl, U3ay4aTeNH, pellieTKU, AHOAbl KOHKPETHBIX THIOB, BT;
P,, — BEpXHMii IIpelesl SHEPreTHYeCKOoro Auana3oHa U3MEpUTeNs MOLUHOCTH, BT.

[TorpeniHocTh onpeneneHus KoadduuueHTa ocyabneHus ocnabuTensa B 3afaHHOM aNePTYPHOM YTJie
HoJoKHa OBITh B Mpexesax +8 %.

5.1.1.7 CnexrpanbHblil, 3HEPreTUHYECKUM U BpEMEHHOM NUANA30HbI U3MEPUTEISI MOLIHOCTH JOJDKHBI
obecrieyuBaTh U3MEPEHUE CpellHEHM MOLIHOCTY Jla3epa, M3nydartesis, pelleTKy, IMoaa.
OcHOBHAas NMOrpelltHOCTb H3MEPUTENISL CpeIHEH MOIUHOCTH JOJDKHA OBbITh B npenenax 15 %.

3.1.1.8 UaMmepeHue cpenHenn MOLIHOCTY HM3INYYEHHUS B 3aJaHHOM arnepTypHoM yrje obecrieuuBaeTcs
C IIOMOILBIO BCIIOMOraTeibHBIX YCTPOUCTB. B KayecTBe BCIIOMOraTe/ibHOro yCTPOHCTBA MOXHO MCIIOJIb30-

BaTh arnepTypHYI1O nMadparMy ¥ HacaakKy, o0ecreyuBarolyio ¢ TpeOYEMOM TOYHOCTBIO pacCTOSTHUE OT TeJia
CBEYEHHUS 1O BXOIHOIO OKHAa U3MepHTesd MolHocTHU. PacueT mIMHBI Hacaaku — o 5.1.2.2.

5.1.2 Ilopadok nodzomoeéxku u nposederun usmeperul

5.1.2.1 HccnenyeMblii sa3ep, M3nydareib, PeLUETKY, AUOA MOArOTABJMBAIOT K paboTe M ycTaHaBIU-
BAalOT PeXUM HAKAaYKU, YKa3aHHBIKM B 3KCIUTYaTALIMOHHOW NOKYMEHTALIUU Ha ero KOHKPETHbIN THII.

Tok Hakayku u3ayyatesnsi, peLIeTKI(, OIModa, HEIMpPEPLIBHOrO pexuMa padboThl Y, HU3IMEpSIOT IO
MWUIMAMIIEpMETPY WIH BOJBETMETPY, pabOTAIOLLIEMY B PEXHUME U3IMEPEHUS CHJIbI TOKA.

AMIUIMTYAY MMIYJbCOB TOKA HAKAYKHA HM3INYYaTess, pelueTKH, JU0Ja UMITYJIbCHOrO pexXumMa paboThbi
Y, ., A, BBIYHCIAIOT 10 GOpMYyJIe

Y = UHH (2)
H.M R »
rae U, , — aMiuiutylda MMIIYJIbCOB HANPSIXXEHHUS HA PE3UCTOPE COIJAcYIOLUEro YCTPOHCTBA, U3MEPSH -
Has 1o ocuuwuiorpady, B;
R — conpoTHBIEHHUE pPe3UCTOpA COrAACYIOLLIero ycTpoictea, OM.

Tok Haxkayku M3dyyaTtensi, pelueTKd, auona, paboTawollero B pexume ¢ BHELIHHM CMELIEHHEM
paGoueil TOYKHU Y, A, BBIYUCISIOT o dopmyJe

Y'=1,+ L, (3)

rae Y, — MOCTOSAHHAs COCTAaBJSIIOLIAsl TOKA HAaKauyKu, U3MEepeHHas1 [0 MWUIMAMIIEpMeTPY WK BOJABTMETPY, A;
Y, .« — 1o gopmMyne (2).
JUIMTENbHOCTh MU 4YacCTOTY MOBTOPEHHUSI UMIYJABCOB TOKA HaKAaYKU HU3MEPSIOT MO ocuwuiorpady M
4YaCTOTOMEDPY B COOTBETCTBUM CO CXEMaMH, NPHUBEACHHbIMM HA PUCYHKaX 3 # 4.

4
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5.1.2.2 YcraHaBiaMBalOT anepTypHYIO AuadparMy Ha pacCTOSIHUM L OT BHELIHEN MOBEPXHOCTH KOp-
nmyca Uaayyarens, €CJIM WHoe TpeOOBaHME He MNPEAYCMOTPEHO B 3KCIUTYAaTAHHOHHOW NOKYMEHTAaUMH Ha
U3MEPUTEND MOLLIHOCTH.
PaccrossHue L, MM, BbIYUCASIOT IO (POPMYJIE
L=-2__ a, (4)
2tg a
rie L — QuameTtp aneprtypHoit nuadparMbl (B JAHHOM clyyae — guaMerp guadgparMel Ha BXONHOM OKHe
U3MEPHUTEJIS MOILIHOCTH), MM;
@ — PAacCTOSIHHE OT M3JIy4aloLLUEi MOBEPXHOCTU Tejia CBEYEHHsT NO BHEUIHEN ITOBEPXHOCTHU KOpIyca
U3TYYaTENISA, MM;
o — aMepTYPHbIN yroJ, yka3aHHbIi B TY Ha v3iy4daresid, pelueTKH, JUOAbI KOHKPETHBIX TUMOB.
[Ipu 3TOM OOHOBPEMEHHO HOJIKHBI BBINTOJMHATLCA CHEOYIOLUHE YCIIOBUAL:

d<03D n d<0,3L,

rae d — MAaKCUMAJIBHBIN pa3Mep TeJsla CBEYEHHUSI.

5.1.2.3 IloaroraBauBaloOT K pabote U3IMEPUTENb MOLLIHOCTU B COOTBETCTBHUHU C €ro 3KCIUTYaTallHOHHOH
OHOKYMEHTALIUEeH.

5.1.2.4 BxurtoyaroT U3MEpUTESb MOLUHOCTH U PETUCTPUPYIOT ero rokasaHue P.

5.1 3 Ilpasuna obpabomku pe3yarbmamog usmepenuu. lonycmuman noepewHocmes uUiMeperull

5.1.3.1 CpenHioo MOIHOCTD JIa3epHOTo U3NydeHus P, BT, BBIYHCIAAIOT o $popMyIe

PCp=P'K! (5)

rne K — xko3dduumeHT ocnadbreHus ocnaburens.

5.1.3.2 IlorpewiHocTh U3MEpPEHUA CpEeOHEH MOLLUHOCTH Jla3depa HaXOAUTCA B MHTepBale +18 % c
YCTAaHOBJIEHHOI BepossiTHOCThIO 0,9).

[lorpelliHOCTb U3MEPEHUS CpEeAHEN MOLLIHOCTH M3NYJYaTeisi, peLlUeTKHU, TUOAa HAXOOUTCS B MHTEpBaJIe
+20 % c ycraHoBJIeHHOH BeposiTHOCThIO ,95.

PacueT nmorpewmHoctu uaMepeHusas — no F'OCT 25786.

>2 MetTon MaMepeHUs] cpedHEeW MOILHOCTH U3JYYeHHUSA HAa BBbI-
XO0O€ BOJOKOHHO-ONTUUYECKOTIo Kabend

5.2.1 Cpedcmea usmeperuii u ecnomozamenbHsie ycmpoucmea

5.2.1.1 CpenHio MOLUHOCTb M3/Iy4€HUS] Ha BBIXOLE BOJIOKOHHO-OIITHYECKOro Kadesss U3MEpPSIOT B
COOTBETCTBHHU CO CTPYKTYPHOM CXeMOM, IPUBEAEHHON Ha PUCYHKE J.

5.2.1.2 TpeboBaHUs K CUCTeMe HaKayku, NMpubopaM il KOHTPOJAS NapaMeTpOB TOKA HAaKaYKU — IO
5.1.1.2—-5.1.1.5.

5.2.1.3 BosoxkoHHo-onTHYeckHuit Kabeab HOMXKEH MMETb YUCAOBYIO aNepTypy M AUAMETP CBETOBOTO
COMNpSIKEHUs, yCTAHOBJEHHbIE B TY Ha jaasep, U3ny4yaTe)b, PEeLUETKY, AMOL KOHKPETHOrO THIA, 8 TAKXKE
UMETh pa3beMbl, oOecreyrMBalolIMe MOAKIIOYEHHE €ro K 1a3epy, U3ydaTesio, pelleTKe, AMoOaY U U3MEPHU-

TCIKO MOUIHOCTH.

! — nazep (Manyyatenn, pellieTKa, OUOA C CUCTEMOIl HaKaykKH);
2 —— BOJIOKOHHO-ONTHYeCcKHUM Kabenb, J — U3MepuTelb MOLUHOCTH,

4 — npubop 4ns1 KOHTPOMA NapaMeTPOB TOKa HaKauky

PyucyHok §

5.2.1.4 CnekTpaJibHbIA, SHEPreTUYECKU Y BpEeMEHHOM AUana3oHbl U3MEPUTEISI MOLLHOCTU HOJIXKHBI
obecneynBarb UIMEPEHUE CpEeAHENH MOLLHOCTA Ha BbIXOAE BOJIOKOHHO-OINITUYECKOrO Kabesi.
OCHOBHAA MOIPEMHOCTh U3MEPUTENA MOLLLHOCTU JOJDKHA ObITh B rnpepenax +20 %.
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5.2.3.1 TorpelHOCTp H3MEPEHHUA CpeaHel MOLIHOCTH U3NYYEHHUS Ha BLIXONE BOJIOKOHHO-OMTHYEC-
Koro xabenss Haxoautcst B uHTepBane +20 % c ycraHOBNEHHO! BeposaTHOCTBIO 0,95.

6 METOAd USMEPEHHNSA JJIUTEJIBHOCTHU K YACTOTBI IIOBTOPEHUSA NUMIIYJIbBCOB
HIIYYEHUA

6.1 IIpuHuMn U3MepeHUs, CpencTBa U3MepeHUN ¥ BcnoMoraTeibHble yeTpolictea — o 'OCT 25213,
Mmeton b.

B Texuuyecku 060CHOBAHHBIX CAYYasAX HOMYCKAETCA 34 YACTOTY ITOBTOPEHUS Ja3EPHOTO HITYYEHUA
NPUHUMATDh YaCTOTY NMOBTOPEHUA MMITYJILCOB TOKa HaKaYKH.

62 [TloaroToBKa U NMpoBeIeHUE U3IMEpPEHUN

6.2.1 WUccnenyeMblil 1asep, U3AYYaTE b, pELISTKY, AMOA MMOATOTABINBAIOT K padoTe U yCTaHABJIUBAIOT
peXUM HakKayKM, YKa3aHHbBIA B IKCIUTYaTaUUOHHON HJOKYMEHTALUH.

6.2.2 CoeoUHSIOT UBMEPHUTEJIbHBIN TMpeobpa3oBaTesb ¢ ocUWLIOrpadgoM U JOOUBAIOTCS MOMagaHuUs
Na3epHOro W3INydYeHUsl Ha MPUEMHYIO TUIOLIANKY U3IMEPUTENbHOrO Mpeobpa3oBaTes.

6.2.3 BxmoualoT ocuwiorpad ¥ yCTaHaBAUBAIOT KO3GPULUUEHT BPEMEHHON pa3BepTKU U Ko3dpdu-
LIMEHT YCHIEHUS KaHa/1a BepTUKAJIBHOIO OTKIIOHEHUS TaK, YTOObI U3MEPAEMBIA UMITYJIBC 3aHUMAJ HE MEHee
MOJIOBUHBI paboyeit 4acTH 3KpaHa.

6.2.4 W3aMmepsioT IUIMTEJbHOCTE MMITYJIbCA M3NIYYEeHHUA 1, MO ypoBHIO 0,5, ecnu MHOe 3HaYeHHE He

YCTAHOBJIEHO B 1VY Ha Jla3epbl, UITYYATENIU, PELLIETKH, IUOABI KOHKPETHBIX TUITOB.

6.2.5 CoeIuHSIOT U3MEPUTEJBHBIN Ipeobpa3oBaTenb ¢ YaCTOTOMEPOM M M3MEpSIOT YaCTOTY IMOBTO-
PEHMSI UMITYALCOB JIA3€PHOrO UNTyyeHus F,

6.3 JonycTuMasg MOTPEUIHOCTh U3IMEPEHHUH
6.3.1 IlorpemiHoCTH U3MEPEHUS IINTENBHOCTU UMITYJIBCA JIA3EPHOTO U3JTYYEHUS HAXOAUTCS B UHTED-

Basie oT 8 o 20 % B 3aBUCUMOCTH OT U3MEPSIEMOTro HHTEpBaJia ¢ YCTAHOBIEHHOM BeposATHOCThIO 0,95,
Pacyet norpeurHocty uaMepeHust — no ['OCT 25213, meton b.

6.3.2 TTorpemrHOCT, U3MEPEHUS YAaCTOThI MOBTOPEHHUSI UMITYJIBCOB JIA3€PHOr0 UTYUYEHUS HAXOIUTCA
B MHTEpBasie +1 % c ycraHoBJeHHOHN BeposiTHocThio 0,95.

7 METOJI UI3BMEPEHUA CPEAHEN MOIIITHOCTU UMITVYJIbCA U3JTYYEHUA

7.1 TIpuHLMII U3MEepEHHSA, ITpaBuwiIa 00paboTku pe3yiabTatroB — Mo ['OCT 25786.
72 [logxroToBKa U NMpoBeAEeHHUE H3IMEeEpPpEHUN

HN3MepsIoT CpenH100 MOLIHOCTE U3JIYYEHUST B COOTBETCTBUM C pa3fesioM 5 HACTOAILEro cTaHaapra,

JTATENbHOCTDb M YaCTOTY MOBTOPEHUSA UMITYICOB U3TYyYEHUSI — B COOTBETCTBUHM C pasaesioM 6 HacTosLLEero
cTaHgaprTa.

73 JonycTuMasg NHOTrPpelWIHOCTb H3IMEPEHHUNH
7.3.1 IlorpeuiHoCTb U3MEPEHMS CPEIHEN MOILIHOCTH HMITYJIbCA Jia3epa HaXOqUTCA B HHTepBaie +22 %
C YCTAaHOBJIEHHON BeposATHOCTHIO 0,9).

IlorpeitHocTs U3MepeHHs CpEeIHENH MOLLIHOCTH MMITYJIbCA U3JYYyaTeisl, PEILUeTKH, IMoNa HAXOJUTCS B
uHTEepBaNe +24 % ¢ ycTaHOBJIIEHHOHN BeposTHoCThIO 0,95.

PacyeT norpeumnocty uaMepeHuss — 1o I'OCT 25786.

8 METOJ USMEPEHHUA YPHEPTUHN NMITYJIbCA U3NTYYEHU A

8.1 IlpuHUMI U3MEPEHUS, CPEACTBA H3MEPEHH I H BCIIOMOTaTeNbHbIE YCTpOHCTBa, NpaBuia 06paboT-
K4 pesyabratoB — o I OCT 25212, meton .

32 JlopdafoK MOATOTOBKMU MU NpOBEANEHHE H3MEPEHHUH
8.2.1 MaMepsioT CpeaHIOI MOUIHOCTh M3JIYYEHUS 0 pa3lesy 5 HACTOSLLEro cTaHgapTa.

8.2.2 H3MepsAIOT 4acTOTy NMOBTOPEHHUA UMITY/ILCOB HU3NYYEHHUSA MO paszaeny 6 HacTosiLiero craHaapra.
83 JonycTHUMasg MOTPEeIIHOCTDb U3IMEPEHMUH

8.3.1 IlorpeliHOCTE HM3MEPEHUA 3HEPrHM MMIYJIbCa Jla3epOB HAaXoAMUTCA B HHTepBane +20 % c
YCTAHOBJICHHOM BeposiTHOCThIO 0,935.

6
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[TorpeliHOCTh U3MEPEHMS SHEPTM UMITYIbca UINYYaTeNsd, PEIETKH, AUONa HAXOAUTCA B HHTEpBase
+22 % c ycTaHOBJAEHHOM BeposiTHOCTBIO (,95.

Pacyet norpetrHocT uamepeHus — no 'OCT 25212, meton I

9 METOJ U3MEPEHHNS JJIMHBI BOJIHBI, IIMPHUHBI JUHUHA U HIUPUHBI
OTrMBAIOIIIEN CITEKTPA U3JIYYEHNA

91 [IpyHUUND H3IMEPEHHUH

Meron u3aMepeHUs UIMHbL BOJIHBI, IIUPWHBI JIMHUM U WHUPUHBL OrUOAIOIEHA CHEKTPA HINIYYCHHS
OCHOBAaH Ha Ipeobpa3oBaHUH CNEKTPAJIbHOIO COCTABA U3JYYEHHUS B COOTBETCTBYIOLIUE 3JIEKTPUYECKHUE
CUTHAJBI ¢ MOCAEIVIOLIUM OIIpelneNeHUeM INapaMeTpoB CIIEKTpa.

92 CpencTBa M3MEepeHUN M BcNoMOraTeJbHbBE yCTPpOMCTBA

9.2.1 INuHY BOJHBI, LIMPUHY JHHHUHU U LUKPUHY orubaloliled CrieKTpa UITYYEHUS U3MEDPSIIOT COIJIACHO
CTPYKTYPHOM cXeme, NpUBEAEHHON Ha PUCYHKE 6.

il ©

7

] — nasep (Hanydyartensb, peuleTKa, JHOI ¢ CUCTEMON HakaukH); 2 — ocnabutesb;, 3 — onTHYecKass CHCTEMa;
4 — cnekTpanbHbIH npubop; 5 — lipeobpasoBaresb; 6 — perHCTpUpYIOLlEe YCTPOHCTBO; 7 — ripubop
U9 KOHTPOJIA NapaMeTpOB TOKA HAKaYKH

Pucysoxk 6

9.2.2 TpeboBaHusa k ocnabureno — no 5.1.1.6.

9.2.3 Omrruyeckas cucteMa AOJDKHa obecreyuBaTh (POKYCUPOBAHHUE MINYYEHUS] HA BXOOHVIO LIEJE

CIIeKTpaJIbHOTro npudopa, ecim MHOEe TpeOOBAHHE HE YCTAHOBJIEHO B €ro 3KCIUIYaTallMOHHOM NOKYMEHTa-
HHHU.

9.2.4 CnexrpaabHbIA NpUOOp O0JKEH obecrieyuBaTh npeodpazoBaHUe HITYYEHHS B CIEKTPAILHOM
IUAIMa3oHe, YCTAHOBJIEHHOM B 1Y Ha nasepbl, U3Ay4YaTelu, peIUeTKH, JUOABI KOHKPETHBIX THIIOB.

[lorpeutHocTs KaNMUOPOBKU CIEKTPAJIBHOrO IMpHOOpa A0/DKHA ObITh HE MEHEEe YeM B 3 pa3a MeHblile
HOMYCKaeMoro OTKJIOHEHUA IJIMHBI BOJHLI OT HOMUHAIBHOrO 3HaYeHUs. OTHOLIEHUE ILUUPHUHBI JUHUHU

(LUMPUHBI OTHOAOWIEN CrEeKTpa) WUINYYEHUA K Pa3pEelUCHUIO CIIEKTPAIBHOrO IpHoopa IoJDKHO OBITH He
MeHee 3.

9.2.5 CrnexTpasibHbI U SHEPreTUYECKUNA IUATa3oHb! rpeobpa3oBaTeis JOJDKHBI obecrieyruBars npe-
obpazoBaHUe H3IJTYYEHUS] B INEKTpUYECKUH cUrHal. [lorpewrHocts, oOycioBieHHass HEIUHEMHOCTBIO
XapaKTEPUCTUKU NpeobpazoBaTesid U3Ny4eHUS JoJXKHA ObITh B npenenax +5 %.

9.2.6 Peructrpupyrolluee yCTPOUCTBO JOJLDKHO OTOOpaXaTh CUTHA, MOCTYIIAIOLIUI ¢ IpeoOpa3oBaTens,
B LMPPOBON MM aHAIOroBOoU (popMe, YIoOHOM s manbHeliueid oO6padoTKHU.

[lorpewsHocTh, ODYCJIOB/IEHHAA HEJIWHEHHOCTBIO PErMCTPUPYIOILErO YCTpPOMCTBA, HOJLKHA OBITH B
npenenax +5 %.

93 [lopssAOK NOATrOTOBKHU MU NMpoBeAEeHHE M3IMEPEHHUH

9.3.1 YcranaBauBaloT nepel BXOAHOM LIENbIO CTIEKTpaJIbHOTO Nnpudopa aasep (M3my4dareib, pelleTKy,
IMO0[); 33 BBIXOLZHOW LLEJIbIO — Ipeobpa3oBaresib, KOTOPbIA COSIUHSIOT C pETUCTPUPYIOLMM YCTPOHACTBOM.

[1py uaMepeHUH JUTUHBI BOJHbI PELUETKHU AOIYCKAeTCs nepell CNeKTpaJbHbIM IPpUOOPOM yCTaHABIU -
BATb ONTUYECKUU UHTErpaTop.

9.3.2 HccnenyeMelit 1asep, U3nydaTeib, peLIeTKY, IUOL [OATOTABIUBAIOT K paboTe U YCTaHABIUBAIOT
pPEXUM pPabOThI, YKa3aHHBIM B 3KCIITyATALIMOHHOM JOKYMEHTALMU HA Jia3ep, U3Ny4daTelb, pelleTKy, IO
KOHKpeTHoro tina. KoHTponb rapaMeTpoB HakKadykyd npoBoaAaT mo 5.1.2.1.

9.3.3 C noMowpio ONTHYECKON CUCTEMBI HANpPAaBIAIOT U3JIydeHHE Ha BXOAHYIO LUEJIb CIIEKTPaJIbHOIO
pubopa M MpPOBOUAT IOCTUPOBKY TaK, YTOObI Ha BBIXOHE PETHCTPUPYIOLLEro YCTPOWCTBA CHUrHaN OBUI
MaKCUMAaJIbHBIM.

9.3.4 IlpoBoasT perdcTpauMio CIIEKTpa U3Ny4EeHUS B JHana3oHe, YCTaHOBJIEHHOM B TY Ha jasepsl,
U3JTYYaTe)IN, PeHIeTKM, AMOAbI KOHKPETHBIX TUIIOB.
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9.3.5 Ilpu U3MEPEHUM JUTMHbI BOJHBI U3YYEHHUS A ONpPENENsIOT I0Ka3aHUe CIIEKTPAIbHOro Npubopa,

COOTBETCTBYIOLLEE MAKCUMAIBHOM MHTEHCUBHOCTH CUIHAJA HA BLIXOAE PETMCTPHUPYIOLIETO YCTPOKCTBA.
9.3.6 IIpu M3MepeHUH LIHPHHBI JUHUH UINYYEHUS A A ONpeHeNsiOT PACCTOSHME MEXAY TOYKaAMH

KOHTYpa CHEKTPaIbHON JMHUM U3TyYeHHUs (KpaHHMMM TOYKAMM CPYNITHI JMHUM JIa3epHOTO U3INYYEHHs),
COOTBETCTBYIOLIMMH TTOJIOBHHE MHTEHCUBHOCTA B MAaKCUMYME.
9.3.7 IIpu u3MepeHHM LIMPHUHBI OTMOAIOLIEH CIIEKTpa UINMYYEHUSI A A, . ONPENESIOT PACCTOSTHHUE

MEeXIYy TOYKAMM OrMOalolleif CIeKTpa, COOTBETCTBYIOIIMMH ITOJIOBUHE MHTEHCUBHOCTH MaKCHMyMa OTHU-

OalolLEeH.

94 JonycTuMasg MOTPEIMIHOCTDh U3IMEPEHHUMN

9.4.1 JorrycTUMas MOrpeIHOCTh U3MEPEHUS IUTMHBI BOJIHBI, IUMPUHBI IUHUMU UITYYECHUS U LIIUPUHBI
orubaolei creKTpa H3JydeHUsl JOJKHA COOTBETCTBOBATh YCTAHOBJIEHHOU B TY Ha Jjiazepsl, UTy4aTelH,
peleTKH, TUONAbl KOHKPETHBIX TUITOB.

9.4.2 I'paHMUB UHTEPBAIA, B KOTOPOM C YCTAHOBJEHHOI BEpPOATHOCTHIO 0,95 HaxoOUTCS morpeiL-

HOCTb U3MEPEHHUS JJIMHBI BOJHBI 8 A, BBIYUCISIOT 110 dopMyJie

)2 (&) ©®
Bk-iKA\ (K) + AR

rie 8 A — IMOrPEeIHOCTh W3MEPEHHS IUIKHBI BONHBI, %;
8, — MOTPELIHOCTh KATUOPOBKU CITEKTPaIbHOrO mpubopa, %;
8, — TOTPELIHOCTh, 00YCIOBJIEHHAS! HETOYHOCThIO ONpeNeIeHUI MAKCUMAJIIbHOM HHTEHCHBHOC-

05-n
TH (HaxoauTcs B Mpeaenax + —y— (re n — UeHa JeJIEeHUs! CIIEKTPaIbHOro npubopa);

K,, K|, K, — K03QPULIMEHTDI, 3aBUCAILHAE OT paclipeleIeHUs] CYMMapHOM IMOrpelIHOCTU & A, YaCTHBIX
MOTPEUIHOCTEA O0; U 0, COOTBETCTBEHHO M YCTAHOBJIEHHOW BEPOATHOCTH, C KOTOPOM

oIpeleJIEHbl 3TH IMOIPEIIHOCTH.
IIpu ycranoBneHHo# BepositHocTH 0,95K, = 1,96; K, = K, = 1,83.
9 4.3 Ipa"uiibl MHTEPBAJ4, B KOTOPOM C YCTaHOBJIEHHON BepoSITHOCTBHIO 0,95 HaxomWUTcs morpell-
HOCTb U3MEPEHHA IUPUHEBI JUHUU (LLIMPUHBI OTUOAIOLIECH CIIEKTpa) UINYUEHUS S AX (S A A, )

f
8- ¥ (&6, ¥ (86 (7)
/

rane SAA(OAA,.) — NOIPELUIHOCTh U3MEPEHUS LUUPUHBI JUMHUM (LUUPUHBI OoTUbAaIOLLE crieKTpa) Ja3ep-

HOro U3Ty4EeHUS,
0; — MOIPEWIHOCTh, OOYCIOBJIEHHAs pa3pellieHUEeM CIIEKTpaJibHOro npudbopa (HaxoourTcs

B ripeaenax tA/A A (A/A X, ), TIe A — pa3pellieHHe CIeKTpaJbHOro mnpubopa);

04 — IOrPELIHOCTh, 00YCIIOBIEHHASA HEJIMHEMHOCTBIO Mpeobpa3oBaTtesst (HAXOAUTCS B MNpe-
nenax +5 %);

05 — IOIPELIHOCTh, 00YCIIOBJIEHHAS HEJIMHEMHOCTHIO PETUCTPUPYIOILETO YCTpOHCTBA (Ha-
XOOUTCA B Ipeaenax =5 %);

K,,, K, K4, K5 — KO3pPUUMUEHTR, 3aBUCHILIME OT pacnpenesieHUussT CYMMApHON IOrpelliHOCTH
0 AA(dAA,.)H YACTHBIX MIOTPEIUIHOCTEH O3, 64 U 05 COOTBETCTBEHHO U YCTAHOBJIEH-

HOM BEPOSATHOCTHU, C KOTOPOM onpeleseHbl 3TU norpewrHoctu. IIpu ycraHoBieHHOM
BepositHocTH (0,95 K, , = 1,96; K; = K, = K;= 1,83

10 METOJA UBMEPEHUS MAKCUMAJIBHOH (ITMKOBOHM) MOIIITHOCTH
UMIIYJIBCHOI'O NU3JIYUYEHUSA

Metoan M3MepeHUMss MakKCUMaibHOM (IIMKOBOH) MOLUHOCTH HMMITYILCHOTO H3JIYYEHUS] — IO
TOCT 25819, Meton A.

11 TPEBOBAHUA BE3OIIACHOCTHA

TpeboBaHusa 6e3onacHoctu — no 'OCT 24714.
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[IEPEYEHDL PEKOMEHIYEMBIX CPEIACTB N3MEPEHH, BCITIOMOI'ATEJIBHBIX
YCTPOUCTB U UX XAPAKTEPUCTHUKN

Tadonnmua A.lI — Cpeacrsa UBMEPEHUA CpeaHEN MOLUHOCTH

—r

Tun cpeacTBa U3MepeHUH CnexrpanbHbI JHana3oH, MKM| JIuanasoH waMepeHHH, MBT OcHOBHas MorpeuHocTb, %
NCM 0,6—0,93 0,05—200 13
UMH-3 1,2—1,4 0,05—5 15
®CM-01 0,6—1,55 0,002—20 15—25
OMK3-76A* 0,85+0,1 0,00001—1 15
OMK3-765* 1,310, 0,0001—1 | 20 |
OMK3-79* 0,6—1,6 0,00001—10 15—18
D-3 0,8—0,93 1000—20000 8 ]
* CpenctBa u3MepeHui BHeceHbl B [ ocpeecTp. :

Tadnumua A.2 — ACTOUHUKU MUTAHUA NTOCTOAHHOIO TOKa

Tun ucToyHKHKA NMUTAHUA

BeixongHoe HarpsbkeHue, B

i

—

BrxomHoM TOK, A

B5-44A 0,1—30 0,01—2 |
B5-66 0,1—30 0,01—5 |
B5-70 0,1—30 0,01—>5
b5-71 ] 0,1—30 0,01—10 B

Tadbnannua A.3— ['eHepaTophl UMNYALCOB

-

Tvin redepaTopa UMNYJILCOB

BoixogHoe HanpstkeHue, B

il

JAAUTe IbHOCTh UMNYJIBLCOB,

MKM
I'5-60 Mo 10 I 0,05—100 ] 10 He—10 ¢
['5-85 To 2 0.001—200 3000 Tu—1000 MIL
I'5-88 0.06—100 0.1—1000 ! Mu—1 MTIu
['5-89 B 0,2—20 0.01—50000 | Tu—50 MIn

i

|
[Iepuon, yacroTa NOBTOpPEHHA

Tadbnuua A.4— CnekrpanbHble NpUOOpPLI

"l

—

Tun npubopa

————

Pabouyuit ananasoH, A

—ll i -

Hucnepcusi, A/MM

CP-20
MIOP-23

T il -

1950—235000
2000—20000

l— i e

10—25
12—-26

Tabnuua A5 — WNaMepurenbHbie npeobpasoBareny

THun CnekTpanbHbIi Hanpsoxenue BpeMs Hap acTatiti lluamc'rpﬁ T N
npeobpasosaresis HUanasoH, MKM NUTAHUA, B xapagi:):::iiz o mzﬁfigﬁ M EMHOBOM TOK, MKA
DK-15 0,38—1,1 1000 0,3 10 0,1
GK-20 0,38—1,1 1000 0,3 50 0,1
PDK-38K 0,38—1.2 1000 0,15 8 0,1
PK-39 0,3—1,3 1000 0,2 —_ 0,1
DK-31 0,3-1.3 1000 0,8 ] 30 0,1
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Tabanuua A.6 — Ocumwunorpadnl

Tun ocunnnorpada

C1-94

C1-97

Cl1—129

Tun yacToToMepa

Y3-63/1
q3-64/1
Y3-65

[Ipenen oCHOBHOR MOTPEIIHOCTH, %
| [Tonoca nporryckaHus, | KoadpdHUKMEHT OTKIOHEHH —mrrooronii o —
Ml KOAOHUHEHT paspepTKH kKo3dpduuueHTa KoadpduuneHTa |
' CTK/IOHCHHUA pa3BepPTKH
0-—-10 10—-35 +6 +6
0,1—30
0—350 3—0,3 | +3 +4
1—0,1
01000 10—1 +3 +3
0,2—50
Ta6bnuua A.7 —YacroroMephl 3J1eKTPOHHO-CYETHLIE
VpoBeHs [Ipenesnnl n3amMepeHHE, He - |
JHamna3oH 4acToT BXOAHOTO T H:mm :
CUrHana, B MepHOLOB ITKTeNbHOCTE N | ’
MMITYJILCOB
0,1 Tu—200 MI'u 0,1—10 0,1—10000 0,1—10000 +5.10~7
0,805 I'u—1500 llyﬂ'u 0,1—10 0—20000 10—20000 | +5.10~7
0,01 I'ui—500 Ml 0,1—20 0—100 10—10 1079
) v e o _J il_ 10 ]

TEXHUYECCKUMMH XapaKTepUCTHKaMH,
H3MEPCHHUA U BCIIOMOTATEILHbIC YCTPONCTBA».

[1 puMeyanue— [lonmyckaercs NpUMEHEHHUE APYTUX CPEACTB U3MEPECHHUI M BCNIOMOTAaTENbHBIX YCTPONCTB C
COOTBETCTBYIOIUMUMU TpeOoBaHMAM, YyKasaHHRIM B pa3saenax «Cpeacrsa

10

il

A
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YK 621.372.632.029.7.083:006.354 OKC 31.260 929 OKII 63 4101

KunioyeBbie cnoBa: Jasepbl MHXECKLUUOHHBIE, U3TYYaATENH, PEIIETKH, IHO/bI JJa3epHbIe, METOObl U3MEPEHUS,
CpEOHAA MOLUIHOCTb M3NYYEHMS, CPEOHSII MOLIHOCTh HUMITYJIbCA M3NYYEHUS, JUIUTEJIbHOCTbh HMMITYJIBCA U
YacTOTa MOBTOPEHUS UMITYJIBCOB HU3NYYEHUS, SHEPrUusd UMIYJIbca UITYYEHUS, JJIMHA BOJHBI HATYYEHUS,

LIXpHUHA TUHUH, LIMPHHA Orubarolle CrieKTpa H3nydyeHUs1, MaKCUMalbHas (ITHKOBasi) MOLLIHOCTh HMITYJIbC-
HOTO U3MYyYEHHUS, MOrpelllHOCTD

11
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