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HALUMWOHANbHBIW CTAHJOAPT POCCUUCKOWU SEOLEPALUUMN

Focy.qapC'rBeHHaﬂ cuctema obecneyeHust eQUHCTBaA I/I3MepeHI/Iﬁ

CPEACTBA U3MEPEHWI CMEKTPAINIbHOW NIIOTHOCTU 3HEPFTETUYECKOW APKOCTMH,
CMNEKTPANbHOM NNOTHOCTU CUNbI U3NYYEHUA U CNEKTPANBHOW NNOTHOCTHU
3HEPFETUYECKOW OCBELLEHHOCTU HEMPEPbLIBHOIO ONTUYECKOIO U3NYYEHUA
B AUANA3OHE OJIUH BOJIH oT 0,2 fo 25,0 MKM

MeToauka noBepku

State system for ensuring the uniformity of measurements. Means of measuring spectral density of radiance, spectral
density of radiant intensity and spectral density of irradiance in the wavelength range of 0,2—25,0 um
Verification procedure

Darta BBegeHna — 2015—01—01

1 O6nacTb NnpMMeHeHusi

HacTosawuin ctaHgapT pacnpocTpaHsieTcs Ha pabodne atanoHbl (PJ) n paboyne cpeactsa namepeHuin
(PCW) criekTpanbHOM NNOTHOCTY 3HepreTudeckon spkocti (CIMNAA), cnekTpansHOn NIOTHOCTU CUMbl U3NyYe-
Hus1 (CTICU) n cnekTpanbHOi NNOTHOCTN 3HepreTudeckoin ocselleHHocTU (CM30) HenpepbIBHOMO ONTUYECKO-
ro nsny4yeHus B gnanasoHe AnunH BonH ot 0,2 00 25,0 MKM, NpeaycMOTPeHHble rocygapcTBeHHON NOBEPOYHON
cxemon no FOCT 8.195, n yctaHaBnMBaeT METOAMKY UX NMEPBUYHOM U NEePUOSNYECKON NOBEPOK.

2 HopmaTuBHbIe CCbINKu

B HacTosileM cTaHAapTe UCMonb30BaHa HOpMaTUBHAA CChifka Ha creayoLuiA cTaHaapT:

FOCT 8.195—2013 lNocymapcTBeHHas cuctema obecneveHus eAMHCTBA U3MepeHuii. FocynapcTBeH-
Has NoBepoYHaa cxema ANA cpeacTB USMePEHU CnekTparnbHON NNOTHOCTU SHEPreTUHECKON SIPKOCTU, Chek-
TpanbHOM NNOTHOCTU CUMbI U3ITyYEeHWUA, CNEKTParbHOW MIOTHOCTU 3HEPreTUMECKON OCBELLEHHOCTU, CUIbI
N3Ny4eHNa U dHepreTMHECKON OCBELLEHHOCTI B AnanasoHe AnuH BornH ot 0,2 40 25,0 MKm

MpwumeyaHune—py NONbL30BaHMN HACTOSILLMM CTAHAAPTOM LIENecoobpa3sHo NPOBEPUTEL AEUCTBUE CChINOY-
HbIX CTAaHA4aApPTOB B WMHGOPMAUMOHHON CUCTEME OBLIEro norb3oBaHus — Ha oduumansHom canTte degepanbHOro
areHTCTBa NO TEXHUYECKOMY PErYNUPOBAHNIO U METPOSIONMU B ceTn MHTEPHET UK Mo eXXerogHOMY MHOOPMAaLMOHHOMY
ykasaTenio «HaumoHanbHble CTaHAapTLI», KOTOPbIN ONYGNMKOBAH MO COCTOSIHUIC Ha 1 SIHBaPS! TEKYLLLEro roAa, 1 ro Bbinyc-
KaM eXXeMeCsYHOro MHHOPMaLUMOHHOTO ykasaTens « HaumoHanbHble cTanaapThl» 3a TEKYLMiA rof,. Ecrin 3ameHeH ceblnoy-
HbIli CTAHAAPT, Ha KOTOPLIN AaHa HEAATMPOBAHHAS CCLIIKA, TO PEKOMEHAYETCSI UCTONb30BaTh ASMCTBYIOLLYI0 BEPCUIO
3TOro CTaHgapTa C y4eTOM BCEX BHECEHHBIX B AaHHYI0 BEPCUI0 M3MEHEHUI. ECnn 3ameHeH CCbINOYHbIN CTaHAapT, Ha KOTO-
pblii JaHa 4ATMPOBaHHAA CCbINKa, TO PEKOMEHAYETCS UCMONb30BaTh BEPCUIC STOMO CTAHAAPTA C YKa3aHHbIM BbILLE MO0M
yTBEpPXAEHUA (NpUHATUA). ECNn nocne yTBepXXAeHMs HACTOSILLEro CTaHgapTa B CChINIOYHbIN CTaHAapT, Ha KOTOPbLIN AaHa
AaTMpoBaHHas CCbiNka, BHECEHO U3MEHEHWE, 3aTparMBaloLLee NonoXeHne, Ha KOTOPOE AaHa CCbiNKa, TO 3TO NONOXeHWe
pekomeHayeTcs NpUMeHATL 6e3 y4eTa 4aHHOTO U3MeHeHWsA. ECiv CCbInouyHbIi cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NMomnoXxe-
HKe, B KOTOPOM AaHa CCbINKa Ha HEro, PEKOMEeHAYETCSl NPUMEHSITb B YaCTW, He 3aTparMBaioL el 3Ty CChINKY.

3 Onepauuun noBepku

Mpwv NnpoBeaeHU NOBEPKU AOMKHBI GbITh BEIMONHEHLI OnepaLun, ykasaHHble B Tabnuue 1.

UspaHve obmumnanbHoe
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Tabnuua 1

Homep pasgena,
Hanmerosarne onepaumm NYHKTa METOOUKU NOBEPKU
BHewHunn ocmoTp 8.1
Onpo6oeaHue 8.2
OnpepeneHne MeTpPoNoOrM4YeCcKkUX XxapakTepucTuK: 8.3
Onpepenenne CIN3A, CMNCU, CIM30 noeepsembix nanyqarenemn 8.3.1
Onpegaenexne koathmumeHTa npeobpaszoBaHns NOBEPSIEMbIX MPUEMHUKOB U3Ny4eHUs] 8.3.2
OnpepeneHne 0CHOBHOW OTHOCUTENBHON MOrPeLwHOCTU CpeacTBa U3MepeHuii 8.3.3

4 CpenctBanoBepKu
|-|pl/l nposeaeHnn noBepKn OOJIKHbI ObITb npMMeHeHbl cpeCcTBa NOBEPKU, YKa3aHHbIe B Ta6n|/|u,e 2.

Tabnwunua 2

HaumeHoBaHue cpeacTea noBepku TexHU4eCcKNe N METPOTIOrUYECKNE XapaKTEPUCTUKM

Bropwunbin atanoH (B3T) eamnny CMN3A, CMNCK, | CpegHee kBagpaTudeckoe oTkrnoHeHue (CKO) pesynbrarta

CMN30 — ans noBepkn paboumx 3TanoHoB CMVMYeHWN C rocygapcTBEeHHbIM — 3TanoHom He 6Gonee
0,5-102—3,0- 107, aTTecToBaH B yCTaHOBMNEHHOM NOPSIAKE.
FOCT 8.195

Pa6ouunn aTanoH eanHuL, Cl34, CMNCW, | OcHoBHasi  OoTHOCUTENbHasi  MOrPeWwHOCTb He  bonee
CM30 — ansi noeepkm pabounx cpeacts namepennn | 1,5 %—8,0 %, atTectoBaH B yCTAHOBIEHHOM MOPSAKE.
FOCT 8.195

5 Tpe6oBaHus 6e3onacHoOCTU U TpeGOBaHUA K KBanudukaumm noseputenemn

5.1 KnposeaeHno NoBepKM AOMNYCKatoT ML, aTTECTOBaHHbLIX B KAYeCTBE NOBEPUTENEN ONTUYECKUX MPU-
60pOB B COOTBETCTBUN C NpaBunamMu [1], n3yumBLIMX HACTOSILLME PEKOMEHAALMN U SKCMyaTalUoHHYH AOKY-
MEeHTaLui Ha cpeacTBa U3MepeHUn 1 uccnedyemMelil Npubop, UMerowmnx KBanuukaumoHHy rpynny He
Huxe |l B cOOTBETCTBUM € NpaBunammn no oxpaxe tpyaa [2].

5.2 TNpw npoBeaeHNM NOBEPKU criegyeT cobnogaTth TpeboBaHWs, yCTaHOBNEHHbIE NpaBunamu no oxpa-
He Tpyaa [2], npasunamu [3], npasunamu [4].

6 YcnoBusi noBepKU

6.1 Mpu BLINOMHEHWN MOBEPKU AOIMKHEI ObITb cOBMoAeHbI cneayoLmne YCnoBus:
- TeMnepaTypa okpyxatowen cpeabl — (20 + 5) °C;

- OTHOCUTENbHAas BNaXXHOCTb — He 6ornee 80 %;

- aTMocchepHoe aaBneHne — (101 £ 4)kMa;

- HanpsbKeHue nuTatoLwen cetn — (220 +4,4)B, (380 +7,6)B;
- yacToTa nuTaroLLen cetu — (50 £ 1) TIw.

6.2 B nabopaTopHbIX YCMOBUAX annapaTypy ycTaHaBnMBatoT B MecTax, 3aLlyLLeHHbIX OT NPsIMOro OCBe-
LLIeHUS1 COMHEYHBIMU FTydamum U APYTUX SIPKUX UCTOYHNKOB CBETAa; CPpeACcTBa U3MEPEHNIA U M3MepUuTenbHbIe Mpu-
60pbl pasmeLLaoT He 6nuke 1,5 M oT oborpeBaTenbHbIX NPNBoPOoB. B nomellLeHnn AomkHa 6biTh obecneveHa
NMPUTOYHO-BEITSKHAS BEHTUMSILAS.

6.3 Bpems HenpepbIBHOM paboThl NpU NoBepKe, BKNoYasa Bpems nporpesa, — He 6onee 8 u.

7 NMoaroTtoBKa K noBepke

71 nO,ElFOTOBKy KToBepKe cpeacTB I/I3Mep9HI/IIZ NpPOBOAAT B COOTBETCTBUAN C TEXHUYECKUM ONUCaHnemMm 1
l/IHCprKLI,VIeVI no skcnnyataunnmHa gaHHoe cpecTBo n3mMepeHun, yTBEepPXAEeHHbIMU B YyCTAHOBNEHHOM NopdaaKe.
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7.2 CpegcTeanosepku (BAT unuP3)unosepsiemble cpeactaa (P3O unnPCU) yctaHasnMBealoT B cooTse-
TCTBUM CO CXeMaMu (MpuUnoxeHune A, pucyHku 1 n 2).

7.3 OnTuyeckylo cructemy cpecTB U3MEPEeHU IOCTUPYIOT B COOTBETCTBUM C TEXHUYECKOM AOKYMEHTaLM-
e, yTBepXaeHHOM B yCTaHOBMEHHOM nopsaake.

8 lNpoBeaeHne noBepKn

8.1 BHewwHUM ocmoTp

Mpun BHELIHEM OCMOTPE yCTaHaBMMBaOT COOTBETCTBUE NOBEPAEMOro CpeACcTBa N3SMepeHnii crneayoLmm
TpeboBaHuAM:

- OTCYTCTBMWE BHELUHNX MOBPEXAEHWNA, MbINN, XUPOBbIX NATEH, CNIe4oB Braru Ha pabounx NOBepXHOCTAX
OMTUYECKMX 3M1eMEHTOB, LiapanuH, TPeLLMH U CKOMOB Ha CTeKre, CBUNE 1 NOMYTHEHW B paboyei 4acTu cMoT-
POBOrO OKHa;

- Hann4yne TeXHUYecKon JOKyMEHTaL MU Y NOBEePSAEMbIX CPEACTB N3MEPEHNIA;

- OTCYTCTBME MOBPEXAEHU kabenen n coegnHUTenen;

- YeTKOCTb 1 XOpoLUas pasnninmocTb MapKUpPOBOK.

8.2 Onpo6oBaHue

OnpoboBaHune cpeacTB U3MepeHWin NPOBOOAT B COOTBETCTBUM C TEXHUYECKUM ONMCAHNEM U UHCTPYKL M-
e Mo aKkcnnyartaLumn Ha aHHble cpeacTsa namepeHun (ans BOT — B cooTBeTCcTBMU ¢ MpaBunamm xpaHeHns 1
NpUMeHeHWs aTanoHa), yTBepXXAeHHbIMU B yCTaHOBIEHHOM Nopsiake.

8.3 OnpepgeneHne MeTPONOrMYECKUX XapaKTepuUCTUK
8.3.1 OnpepeneHue CIMN34, CMCU, CM30 noBepsAaeMbIX Usnyvarenemn

CnekTparnbHyo NIOTHOCTb 3HEPreTUYECKON APKOCTU, CNeKTPanbHYo NOTHOCTL CUITbI U3MyYeHUs U Cnek-
TpanbHYo NMOTHOCTb SHEPreTUYECKON OCBELLEHHOCT M N3nyqaTenein onpeaensaoT MeTOA0M CITUYEHWS C U3NY-
yaTenamMu BTopuyHoro atarnoHa (BAT) unu paboyero atanoHa, paboTawoWwuMmn B TEX Xe CnekTpanbHbIX
AvanasoHax, C MOMOLLbO CreKTpankHoro komnaparopa.

Mpwn nosepke U3nyvaTens nsobpaxerHus Ten Hakana usnyyarens BAT (P3) u usnyyartens PO (PCU) ¢
MOMOLLLIO COOTBETCTBYHIOLLEN OMTUYECKON CUCTEMbI MooYepeHO (OKYCUPYIOT Ha BXOAHYIO LWeslb CrekTparb-
HOro KoMnapaTopa.

Jonyctumele abeppaummn B OTHOCUTENBHOM BUAE MO OTHOLIEHUIO K IMHENHBIM pa3Mepam nsobpaxeHust
BO3MOXHbI 40 10 %.

TenecHbl yron, B KOTOPOM JOSDKHA U3MEPATLCA CNekTpanbHasi NNOTHOCTb 3HEPreTUYECKon SAPKOCTH,
onpenenaoT napameTpamm pokycupyemoro sepkana (f = 1 M) u ero auameTpoM (nopsigka 40 Mm).

[na nepeaaun eauHUL, cnexkTpanbHON NAOTHOCTU CUNBI U3MYYEHUS U CNeKTparnbHON NIMOTHOCTU 3Hepre-
Thyeckon ocseleHHocTu B UK-obnactu (3,0—25,0 mkM) gonyckaetcsi NpUMEHsITb MOAENN YepHOro Tena
(MYT), atTecTtoBaHHbIe No KoadduuneHTy addeKTMBHON U3nydYaTenbHol cnocobHocT. [ins MUT paccunTbl-
BalOT 3HaYEHNE CNeKTPanbHOM NIIOTHOCTU 3HEPre TUMECKON APKOCTM U 3aTEM MO M3BECTHOMY 3HAYEHUIO NIloLLa-
An anepTypHou Auvadpparmbl onpeaensioT cnekTpanbHyl MNOTHOCTb CUMbl U3MYYeHUs U cnekTpanbHyo
NNOTHOCTb 3HEPreTU4ECKOW OCBELLIEHHOCTHU.

Ha mMoHoxpomaTope, BxoAsLeM B COCTaB CMNeKTpansHOro komnapartopa, ycTaHasnuealoT nooyepeaHo
ANvHbI BOMH, YKasaHHble B ceuaeTensctse Ha BOT unu PS. [ina pacyeTa NpoMeXXyTOUHBIX AMWH BOMH BO3MOX-
Ha UHTEPNONALMA NO CneLuuanbHON NporpaMme.

Mposogat cepuio u3 10 HabnogeHWIA, nooYepeaHO CHUMAsE ToKasaHWsi CUrHarnoB ¢ BbIXxoA4a COOTBETCTBRY-
lollliero npueMHuKa U3ny4yeHust crnekTpanbHOro komnapaTtopa Mpu ocBelweHun ero usnyyatenem BOT
(P3) — Uyjn nosepaembIM nanydatenem — U,

BblumncnatoT pesynbTaT eAuHUYHOrO HabnoaeHUsa cnekTpanbHOW NNOTHOCTU S3HEPreTUYECKOW IPKOCTH
L,, B1/(cp - M3):

Y (M
L)\l = LXOi —’,
Uoi
CNEeKTpasibHOM NNOTHOCTYN CUMbI uanyyeHus /,; BT/(cp - m):
Ui 2
L.=1n it B
A = 0 Ug

1 CNEKTPaNbHOM NITOTHOCTU SHEPreTUECcKon ocBeLlleHHOCTU E, B1/m3:
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U 3
Eyi=Laoi 77— )
Ugi
OnpenensioT cpefiHee 3HaueH e CneKTpanbHOi NOTHOCTM SHEPreTIeckoi APKOCTH L, cnekTpanbHoi
NNMOTHOCTM CUIbI N3NYYeHNs | 1 CeKTpanbHOi NOTHOCTY SHEPreTUECKO! OCBELYeHHOCTHU E :

4
Lx——ZLm, )
18 (5)
L =—> 1,
A 1021:7”’
= 18 6
Ex=—oz Ao ©)
1

a TaKe cpefiHee KBaapaTUHecKoe OTKIIOHeHNe pesynbTaTta U3MepeHUin CrieKTpanbHol NIoTHOCTM 3HepreTU-
YECKOW APKOCTU S} , CNEKTParbHOM MIICTHOCTM CUIbl U3NYHeHUA Sy, U CNEKTParnbHOMA NMOTHOCTU 3HepreTuyec-
KO OCBELLIEHHOCTU Sg;

()

(8)

9)

8.3.2 OnpepeneHue koadduumeHTa npeobpazoBaHus noBepsaeMbiX (P unu pabounx) npuemMuu-
KOB U3NTy4YeHUA

KoatbpuumeHT npeobpazoBaHms NoBepsieMbIX MPUEMHUKOB U3MYyYEHWUA ONpeaensitoT MeToAoM NpsiMbIX
naMmepeHunin. Mosepsemblin Nnpubop ycTaHaBNMBaOT HANPOTUB U3NyyaTensa BTOPUYHOIO Unu pabouero atano-
HOB, Takum oBpasom, YTo6bI B None 3peHus npubopa Haxoaunack paboyas 3oHa uanydyatens. Mpagynposky
npubopa 1 obpaboTKy pe3ynbTaToB U3MepPeHUA MPOBOAAT NO MeToauKe, pa3paboTaHHOW KOHKPEeTHO Ans
AaHHoro npunbopa.

8.3.3 OnpepeneHne OCHOBHOW OTHOCUTENLHOW NOTPELLHOCTU CPEACTB U3MepeHUui
OCHOBHY0 OTHOCUTENBHYIO MOrPELLHOCTL MOBEPSAEMOro CpeACTBa UsMepeHuid onpeaensoT no gopmyne

A=k Sy= k,/82+3A2 (10)

rae Ay — npeaenaonyckaemoi OTHOCUTENbHOM NOrpeLHOCTN U3MepeHIiA BTopu4HOro (nn paboyero) aTano-
Ha, B3ATbIN U3 CBMAETENbCTBA O METPOSIOTMYECKON aTTecTauun;
k — koathduLMeHT, paccumTaHHbIN Mo hopMyne
K= 1Sk + Ag . (11)
-
—= Ao + Sk
V3
t — koacpdunumeHT CtblogeHTa ans n = 10 U goBepUTENbHON BEPOATHOCTU, paBHoi 0,95,

S, — cpeaHee KBaapaTU4ECKoe OTKIIOHEHUE pesynbTaTta UsMepeHuin cnekTpanbHON BeNUUUHLI.

CpeacTBo N3MEePEeHNin CYUTAIOT NPOLLEALLMM MOBEPKY, €CNU OCHOBHAs OTHOCUTESbHas NMOrpeLHoCTb He
npeBbilWaeT npegena Aonyckaemoi norpellHocTu cpeacTsa usmeperuin no MOCT 8.195, paBHoro He 6onee
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1,5 %—38,0 % B 3aBUCUMOCTW OT ANMHbI BOMHLI ANA pabodnx 3TanoHoB 1 oT 2 % Ao 15 % ana pabo4nx cpeacTs
n3MepeHni.
PesaynbTaThl NOBEPKU CPEACTB U3MEPEHUIN BHOCAT B MPOTOKO.

9 OcdhopmMneHure pe3ynbLTaTOB NOBEPKU

9.1 MpunonoxuTenbHbIX pesyrbTaTtax nepsuU4HON 1 Nepuogn4eckon NoBepok, NPoBeAeHHbIX B opraHax
rocyaapCcTBEHHON MeTPOnornieckom ciyxoeol, BelAaoT CBUAETENLCTBO O FroCcyAapCTBEHHON NoBepKe yCTaHoB-
NeHHoW hopMbl.

9.2 MpuK nonoxutenbHbIX pesynbTaTax MNepBUYHON UMW Nepuoauyeckod MNOBEpPKWU, NpPoBedeHHON
BEOMCTBEHHOW MeTponornyeckoin cnyxbon, B nacnopTe Ha rnosepsieMoe CpeAcTBO M3MepeHWn aenatoT
3anucb, 3aBepeHHyIo B MopsiAKe, yCTaHoBIeHHOM BEAOMCTBEHHON METPONOrMieckon cryx6on.

9.3 TMpuoTpuLaTensHbIX pesynbTaTax noBepku, NpoBeAeHHOM B opraHax rocyaapcTBEHHON MeTPOnoru-
YecKon Cny>obl, CB1AETENbCTBO O MOBEPKE aHHYMUPYIOT 1 BbIAAIOT U3BELLEHWE O HEMPUTOAHOCTU U U3BATAN U3
obpalleHns 1 akcnyaTaumn NoBepsieMoro cpeacTBa U3MepPeHUi.

9.4 Mpu oTpuuaTenbHbIX pesynbTaTtax MOBEpKW, NPOBeAeHHOW BeAOMCTBEHHOW MeTPONornyeckom
cnyx60i, B nacnopTe Ha cpeACTBO U3MePeHUIA AeNatoT 3an1ck o 3anpeLUeHum Beirycka B obpalleHue unm npu-
MEHEeHUU NMoBepsAeMoro cpeacTsa M3MepeHui.
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MpunoxeHne A
(ob6a3aTenbHoe)

Bnok-cxemMbl ycTaHoBok Ans namepenua Crnao un CMNaA
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1 — u3nyvarenn; 2 — uHTerpupytowlas cepa; 3 — MoHoxpomarop; 4 — NpuemMHuK; 5 — cuctema perucrpaumum; 6 — nnockoe
3epkano

PucyHok 1 — Brnok-cxema yctanoBku ansi nuamepenus CrNa0

4 5
jl_
z -
\¥3

1 — un3nyvyarenu; 2 — ccepudeckoe 3epkano; 3 — MOHOXpomMaTop; 4 — NpUeMHUK; 5 — cuctema perucTpaumm; 6 — nnockoe 3epkano

PucyHok 2 — brniok-cxema yctaHoBku anst uamepenus CroA
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[MpaBuna no meTponorum
MNP 50.2.012—94

MoT PM-016—2001
(P 153-34.0-03.150—00)
nay

Maar

roCT P 8.861—2013

Bu6nuorpadusn

locygapcTBeHHasi cuctema obecneveHnsi eqUHCTBAa UamepeHuid. Mopsigok atrecTa-
LU1Kn NOBepUTENEN CPeacTB N3MEPEHNN
MexxoTpacneBble npaBuna no oxpaHe Tpyaa (npaevna 6e3onacHoCcTH) Npu akcnnyarta-

UMK 3NEKTPOYCTAHOBOK, YTBEPXXAeHb! Npuka3om Munanepro Poccnmn ot 27.12.2000
Ne 13 n noctanoBneHnem Muntpyaa Poccnm ot 05.01.2000 Ne 3

[MpaBvna ycTponcTBa 3NeKTPOyCTaHOBOK. YTBEPXAEHbI Nprkazom MunaHepro Poccum
01 08.07.2002 Ne 204

MpaBuna TeXHUYECKON IKCNIyaTauun 3reKTpoyCTaHOBOK NOTpebuTenei. YTeepxae-
Hbl Npukaszom MuHanepro Poccum ot 13.01.2003 Ne 6
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YK 535.08;681.7.068;351.821:006.354 OKC 17.020

KritoueBble crnoBa: cnekTpanbHasa NNOTHOCTh 3HepreTUYecKomn APKOCTU, cnekTpanbHaa NIOTHOCTb CUNbI U3Ny-
YeHUs1, cnekTparibHas MoTHOCTb 3HEePreTUMECKON OCBELLIEHHOCTHU, n3nydyartenu, npueMHUKU

Pepaktop M.B. INywkoea
TexHuueckun pegaktop E.B. becnpossaHHasi
Koppektop M.M. Manaxoea
KomnbloTepHas Bepctka A.H. 3orromapesod
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