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OTIMCAHME TUIIA CPEJICTBA U3MEPEHUI

bnoku aBapuifHo#t 3amuTe U curHanuzamun bA3MC-21

Ha3znauyenne cpeacTBa n3mMepeHui

Biioku aBapwmiiHoit 3amuTel v curHanusauuu BASHMC-21 (ganee no TekeTy — KOHTpOJIIe-
pot BASUC-21 nnu KOHTpOJUIEpH!) MpeIHa3HAuYEHb] I U3MEPEHUH CUTHAIOB HANPSDKEHUS M CHITBI
MOCTOSTHHOTO TOKA (B TOM YHCJIe CHIHAJIOB OT NMacCHBHBIX TOKOBBIX JATYMKOB), CUTHAJIOB OT Tep-
Morap, TepMorpeobpa3oBaTeseil CONPOTUBIEHHUs, B TOM YHUCJIE PACIOJNIOKEHHBIX BO B3pPBIBOOIIAC-
HBIX 30HaX; apXMBUPOBaHUS WHPOPMALMK M HMHIMKALMK HAa LBETHOM TIpapMYecKOM JIHUCIUIEE;
npuemMa MHGOPMALUK OT JPYrHX Moayleit u koHTpostepos cepun BASUC; peanusaunn 6nokupo-
BOK M YNPABJISIOIIMX CUIHAJIOB 10 3allpOrpaMMHpPOBaHHBIM alropuTMam; perynuposanus 1o [TH]
W IPYrdM 3aKOHaM; 3BYKOBOM W CBETOBOM CHUTHAIH3allMM TpPU CPabaTHIBAHUM TEXHOJOTHYECKUX
YCTaBOK, Nepeaaur MHGOpMaLyy O HapyIIeHUIX Ha BHEIIHHE CUTHAJIbHBIE Ta0JI0; CBA3M C IPYTUMH
ycTpoiictBamu yepe3 untepgeiic RS-485.

Onuncanne cpeacTBa N3MepeHHH

Kontpomnepst BA3MC-21 MoryT npuMeHATECA B CUCTEMAX NMPOTUBOABAPUIAHOM 3aIIUTHI U
aBTOMATHYECKOTO YIPABJIEHUS TEXHOJOTMYECKMMH YCTAHOBKAMM M arperataMd B He(Ternepe-
pabaTpIBaroLell, XUMUYIECKOH U IPYTUX OTPacysX MPOMBIIIICHHOCTH.

Kontpomneps: BA3UMC-21 ctposrcs Ha 6ase MHMKPONpPOLIECCOPHBIX ONHOKPUCTAIBHBIX
MHKPOKOHTPOJLIEPOB M UMEIOT MCKPOGE30MIacHOe UCIIONHEHNE U OOBIKHOBEHHOE HCTIONHEHKE (e3
MCKPO3aIlMThl, 4 TAKKe KOHCTPYKTHUBHBIC MCIIOHEHHS C YEPHO-OENBIM JKMAKO-KPUCTAIUIMISCKIM
uraukatopoM (XKKM) u ¢ usetHeim XXKH. Kpome Toro, MCroiHeHUs1 KOHTPOJUICPOB pa3InyatoTCs
10 KoMOGuHaLMAM peanusyembix GyHkuuii ([IA3, perncTpanys, peryMpoBaHue, CHTHAIN3aLKA).

OGuuit Bua koutposiepa BA3WC-21 nokasan Ha pucynke 1.

Pucynok 1 — O6uwmit Bua kontposnepa BA3MC-21

&

I/I3M€peHI/IC BXOJAHLIX CUTHAJIOB OT aHAJIOTOBBIX JATYMKOB OCYUICCTBJIAC
BXOJIHBIX KaHaJIOB pas3JIMYHOIo BHIAA (I/I3MepI/ITeJIBHBIMI/I MO}_IyJIHMI/I), COoACpIKAIN

Tocynapcraenngi o
pegctp
CPEACTB n3MepeHiti

Pecnyt’vﬂgm Benapyce
laa foxymentos,




nucT Ne 2
BCEro JIMCTOB 7

uudpoBoi npeobpazosareinb. Mcrnonp3yroTes BXOIHBIE MOAYIH ¢ OAHOTHITHBIMU KaHAJIaMH M KOM-
Gunuposannsie. C nomounpto wHHE pacmupenus BASWC-UIP ocywecTsisieTrcs HapalmuBaHue
CTpYKTYypHI KoHTpoiepoB BASHUC-21. '

Kontpomnepst BA3UC-21 umetor 24 BXOAHBIX KaHana OT AMCKPETHBIX M (MJIM) aHaloro-
BBIX JaTYMKOB. THIEI M3MEPUTENBHEIX MOAY/IEH, Ha 8 BXOMOB KaXKABIH, MOTYT OBITh B Pa3jIMUHBIX
COYETAHHAX MpH O6IIEM KOJMYECTBE MOIYNEH U COOTBETCTBYIOIIHX BXOJHBIX Pa3beMoB He Golee
Tpex. HaGopsl Moaudukaimii KOHTPOIUIEPOB AN KAXAOTO MCTIOJHEHHS OTINYAIOTCS KOJNHYECTBOM
Y TUMaMM BXOJHBIX H BBIXOJHBIX KaHAJIOB.

IIporpammuoe obecneveHue

Crpykrypa nporpammuoro obecneuenus (I10) kontponnepos BA3WC-21 onpenensiercs
HX TEXHHYECKOH CTPYKTYpOM:
- METPOJIOTHYECKH 3Ha4iMasi 4acTh COCTOMT U3 CIEAYIOLIMX MOANPOrpaMM, peannu3yeMbIxX
B MHKPOKOHTPOJIIEpaX H3MEPHUTEIBHBIX MOAYJICH:
- IOAIPOrpaMMa U3MepEHUs aHaNIOTOBBIX CHIHAJIOB,;
- noJnporpamma o6paBoTKH aHATOrOBBIX CUTHAJIOB U XPaHEHHUs! 3HAYCHHIA;
- OAMporpaMMma fepeavn 3HaueHuit 1o nudposomy uaTepdeiicy (RS-485);
- METPOJIOTHYECKH HE3HAYMMAs 4acTh:
-TIO BepxHero ypoBHs KoutpoitepoB BA3HUC-21 (obecmeunBaer paboty Mony:s
npoueccopa)
-TIO HeMeTpoOrHYecKUXx MoAylel HIKHEro ypoBHA (MOAYJIEH IHCKPETHOTO BBO-
Ja/BbIBOJIA, YTIPaBIEHHUSA U APYTHX)
- METPOJIOrHYeCKH He3Hauumas 4acTh [10 u3MepHTEeNnbHBIX MOayIed (moAnmporpamMma
o6mero GyHKUMOHUPOBAHKUS U3MEPUTENBHOTO MOIYJIS).

Ta6nuua | — MaeHTHdHUKALHOHHEIE JaHHbIE METpoJioruyecku 3Haunmoro I10 konTposiepa

WUnentudukanm- . ANropuTM BBIYHC-
Howmep Bep- | Lludpopoii naen-
HaumeHnoBanue I[10 | oHHOE HaMMeHOBa- neHus uudpoBoro
cun [10 tudukarop 10
Hue I10 uaeHTupuKaTopa
Ioanporpamma u3s-
MEpEeHHs aHAJIOTOBBIX |  measurement 1.02 79DCC729 CRC32
CUTHAJIOB
IMoanporpamma 06-
pabOTKH BHANOTOBBIX | occing 1.00 0BD899D1 CRC32
CHUTHAJIOB M XpaHEHUs
3HAYEHHUH
HMoanporpamma fiepe- | -y, micsion 1.00 335F23A9 CRC32
Ja4yu 3HaYeHUu R

Merpoioruyeckue xapakTepUcTUKH KoHTponnepos BA3UC-21 HopMmupoBaHbl ¢ y4€TOM
BausHUA Ha Hux [10.

IO usmeputensHbIX MoayJeil koHTpoiepoB BASHC-21 xpaHuTcs B MUKpOCXeMe SHep-
FOHE3aBUCHMOIi TaMATH, 3aMasHHOM HAa MevaTHO! IUlare, ¥ HEJOCTYIHO A M3MEHEHus 0e3 Mc-
IOMB30BaHMA CMELHMANBHBIX [POTPaMMHO-ANIapaTHEIX CPEACTB IEPENpPOIKMBKU (IIpOrpamMmaro-
POB), UCTIOJIB3YEMBIX NPH U3TOTOBJICHHUH.
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Tl nIpenoTBpalleHUs HECAHKLIIMOHHPOBAaHHOTO jocTyna K 1O uamepuTenbHEIX MOIyeH
OHHM TIIOMGHPYIOTCA CaMOpaspyIIAIOLUMUCS HAKIIEHKAMHU Ha pa3beMe JUlsl eperpoLIMBKU (pHCy-
HOK 2). )

Vposens 3amuthl [10 xonTponnepos BASMC-21 oT HenpeAHaAMEPEHHBIX M NPEIHAMEPEH-
HBIX U3MeHeHui B cooTBeTcTBUM ¢ MU 3286-2010 — «A».

JlocTyn K M3MepuTebHBIM MOAY/sIM U uX 1O HeBo3MoxeH Ge3 pasbopku KopIyca KOH-
TpoJuiepa.

Pucynok 2 — [TnoMOupoBaHHe OT HECAHKLIMOHMPOBAHHOTO I0CTYNa

MeTponomquKne H TeXHHYeCKHEe XapaKTePHUCTHKH

OCHOBHBIE METPOJIOTHYECKHE XapaKTepHCTUKH H3MepuTeNbHbIX KaHanos (MK) xonrtpos-
nepos BA3WC-21 npexacrapiens! B Tabauue 2.

Ta6muua 2 — Metponoruyeckue xapakrepuctiku UK konrponnepos BA3HC-21

s T — Ipenens! 1oTycKaeMoii norper-
BxoaHol cursan Jluama3oH BXOQHOro curHania HOCTH, TPUBEJEHHON K BBIXOIY
curHait (abCONIOTHOI NOTrPEIHOCTH)
1 2 3 4

munyc 7,831 — munyc 3,005 MB +0,7%

(ot munyc 150 no munyc 50 °C) 0,7 °C)
L munyc 3,005 — 18,642 MB +0,17%

(cBbite Munyc 50 o 250 °C) (£0,5°C)
18,642 — 57,859 MB +0,18%

(cBpime 250 mo 700 °C) (0,8 °C)
munyc 4,913 — 16,397 MB +0,18%

CHrHANEL OT (ot munyc 150 mo 400 °C) (£0,8 °C)
TepMorap *) K 16,397 — 41,276 MB 16 6t +0,18%

(ceeitre 400 mo 1000 °C) (x£1,2°C)
41,276 — 52,410 MB +0,2%

(cBoime 1000 mo 1300 °C) (1,9 °C)
N muHnyc 3,336 —47,513 MB +0,09%

(ot munyc 150 o 1300 °C) (x1,3°C)
B 1,242 - 13,591 MB +0,34%

(ot 500 o 1800 °C) (#4,4 °C)

1,441 - 16,777 MB +0,23%,Z2cc 12453
S (o1 200 10 1600 °C) @24 Bl
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[ponomkeHune Tabmuup! 2

1 2 3 4
R 1,469 — 18,849 MB +0,19%
(ot 200 mo 1600 °C) (£2,6 °C)
0-20,589 MB +0,18%
Al (ot 0 mo 1300 °C) (£2,4 °C)
20,589 — 33,640 MB +0,34%
(cBbitie 1300 no 2500 °C) (#4,1 °C)
A2:0-20,774 MB
A3:0-20,407 MB (ig’;ioé’)
A2, (ot 0 mo 1300 °C) ’
A3 A2:20,774 - 27,232 MB 16 Gur
’ oo M +0,76%
A3: 20,407 — 26,773 MB (ﬁ’ 8°C)
CHIHANL OT (cBeie 1300 mo 1800 °C) ’
TepMonap *) MmuHyc 7,279 — munyc 2,787 MB +1,2%
(ot munyc 150 1o munyc 50 °C) 1,2 °C)
E Mmunyc 2,787 - 13,421 MB +0,28%
(ceiuie MuHyc S0 no 200 °C) (£0,7 °C)
13,421 -76,373 MB +0,11%
(cBoiie 200 go 1000 °C) (0,9 °C)
Munyc 4,648 — 0 MB +0,6%
T (ot mugryc 150 no 0 °C) (0,9 °C)
0-20,872 MB +0,18%
(cBoiie 0 1o 400 °C) 0,7 °C)
MHHyc 4,633 — 33,102 MB +0,11%
] (ot munyc 100 go 600 °C) (£0,8 °C)
33,102 - 69,553 MmB +0,2%
(cBo1e 600 no 1200 °C) (=1,2 °C)
10IT: 1,72 - 13,91 Om 0
Pt10: 1,85 -13,85 Om ;?’3302)
(ot Munyc 200 g0 100 °C) ’
10IT: 13,91 — 24,94 Om
1011, ’ ’ +0,5%
Pt10 Pt10: 13,85 —24,71 Om 16 6wt 15 °C)
(100 o 400 °C)
CHIHAIBI 10I1: 24,94 - 39,52 Om £0,44%
OT TepMo- Pt10: 24,71 — 39,05 Om (©2.0°C)
npeobpaso- (cBoimie 400 o 850 °C) ’
BaTenei . _
conpors Pi50:5.26— €9.25 O 0.17%
fleHuA (ot Munyc 200 10 100 °C) (*0,5°C)
50IT: 69,56 — 124,71 Om
S011, Pt50: 69,26 — 123,55 Om +0,23%
Pt50 (#0,7°C)
(cBeime 100 go 400 °C)
SOH:. 124,71 — 197,58 Om £0.22% N
Pt50: 123,55 - 195,24 Om 1.0 ocm
(cBeiwe 400 go 850 °C) T N

Rdr
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OxoxHuanne TabauLe! 2

B .. | TIpemensl nomyckaemoit npuBe-
BxonHoil curHan Jlnana3oH BXOJHOIO CHrHana PIXORHOM JnéuHo# (abcomoTHOI) morpemi-
curHaln HOCTH, MPUBEIEHHON K BBIXOAY
1 2 3 4
100IT: 17,24 - 139,11 OM
Pt100: 18,52 - 138,51 Om (ig;z,oé’)
(ot munyc 200 go 100 °C) ’
1001, 1001T: 139,11 — 249,41 OM £0.23%
Pt100 Pt100: 138,51 — 247,09 Om (0,7 °C)
(cBerme 100 g0 400 °C) ’
100IT: 249,41 — 395,16 Om
Pt100: 247,09 — 390,48 Om ;?’320?)
(cBritue 400 1o 850 °C) ’
Cursais! ot 2,05-12,14 Om +0,35%
TEpMO- 10M (ot munyc 180 10 50 °C) (0,8 °C)
npeobpaso- 12,14 — 18,56 Om 0,87%
Bateier (cBbILe 50 710 200 °C) (1,3 °C)
COIPOTHB-
NeHHUs 10,27 - 60,7 Om 16 6uT +0,13%
S50M (ot munyc 180 o 50 °C) (£0,3 °C)
60,7 - 92,8 Om +0,27%
(cBoie 50 no 200 °C) (0,4 °C)
20,53 — 121,40 Om +0,13%
100M (ot Munyc 180 o 50 °C) 0,3 °C)
121,40 — 185,60 Om +0,27%
(cBoite 50 mo 200 °C) (0,4 °C)
100H 69,45 —223,21 Om +0,13%
(ot Munyc 60 no 180 °C) (0,3 °C)
CHrHanel CHITHI 11O- 0 —20 MA +0,25% (+0,05 MA)
;:‘;’:::g; "CTBZ’I‘:O‘;T 4-20MA +0,31% (£0,05 MA)
0-5MA +1,0% (0,05 MA)
HBIM CUTHAJIOM CHIIBI
MOCTOAHHOrO TOKA 1-5mA +1,25% (0,05 MA)
CurHans! Hanpsoke-
HUA NOCTOAHHOTO 0— 100 MB +0,2% (0,2 MB)
Ot oAt 0-1B 16 6uT +0,2% (0,002 B)
JIOM HanpsKeHUs 0-10B +0,2% (0,02 B)
MOCTOSHHOTO TOKA

[Ipumevanue: *) B rabmuue 1 111 cUrHanoB OT TepMonap Mpeaensbl AonyckaeMol NpuBeaSHHOM
(abcomroTHOI) MOrpeiHOCTH, NPUBEASHHON K BBIXOJY, YKa3aHbl € yYeTOM IOTPEIIHOCTH KaHala KOMIteHca-
UMM TEeMIepaTyphl XOJIOAHOTO cras, HO 6e3 y4yeTa HOTrpeillHOCTH KOMIIEHCAMOHHOTO TepMomnpeobpasosare-
ns conporusieHus. ITpenens! fomyckaeMol abCONIOTHON NMOrpellHOCTH KOMIEHCALOHHOr0 TepMOnpeos-
pasoBareJia conportusieHus (S0M, knace B, nocrapnserca B KOMIUIeKTe ¢ KOHTpoiepoM) +0,5 °C.

B rtabmuue 2 HoMmMHanbHble cTatHdyeckue Xapaktepuctuku (HCX) Ttepmonap mo
I'OCT P 8.585-2001, HCX tepMonpeobpazoBareneii conpotusnenus no 'OCT 6651-2009.
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PaGouue ycoBHs MPUMEHEHHS:

- TEMIIEPATYpa OKPYKarolIero Bo3ayxa ot 5 10 40 °C;

- OTHOCHUTEJIbHAS BIaXKHOCTh 10 75% npu 30 °C u Gonee HU3KHX

TeMmnepatypax 6e3 KOHIEHCallMH BJIary;

- atMocdepHoe JaBleHe ot 84 no 106,7 klla;

- HAMPSKEHUE TIMTaHUsA OT CETH NIEPEMEHHOT0 TOKa 220 B £ 10%j;

- YacTOTa MUTAIOLIETO HAMPKCHUSA 0+ 1) I'n
[MorpebisieMass MOIIHOCTD TMPH HANPSKEHUH

cetH niepeMeHHoro Toka 220 B, BA, ne 6onee 15.

Macca, kr, He boJee 5.

['aGapuTHBIE pa3Mepkl, MM, He oree 200x324x310.

Cpoxk ciyx0sl, 1eT 10.

3Hak yTBepxK/IeHHs THNA

3HaK yTBEp)KOCHHS THIIA HAHOCHTCS HA TUTYJbHbIE JIUCTHI 3KCILTyaTaAUMOHHON JOKYyMEHTa-~
MU TUIIOTpadCKUM criocoboM.

KoMI1eKTHOCTB cpeicTBa H3MEPeHHi

B komrutekt moctaku 6;1oka BA3HUC-21 Bxopar:
1. OcHoBHOI 610K aBapyitHOM 3aiuThl U curHanuzauuu BA3KUC-21 (5JA2.407.007) coor-
BETCTBYIOLIEH MOAM(UKALMH, B TOM YHCIIE:

- kopryc koHTposiepa BASHC-21 ¢ MoayIaMH MUTaHUA U MOJYJIEM
MHKPOKOHTpOJIIEpa ¢ MPOrpaMMHBIM 00€eCreyeHHEM

COOTBETCTBYIOILLEH BEPCHH 1 wr.
- MOZY/IH BXOAOB (KOJIMYECTBO M TUIBI B COOTBETCTBUH C 3aKa3aHHOM

Moaudukanueit) J10 3 wWrT.
- MOAYIX BBIXOJOB (KOJHYECTBO B COOTBETCTBHMH € 3aKa3aHHON

Moaupukanueit) J0 5 wWrT.
- KOMIUIEKT MOHTQXXHBIX M 3aMacHBIX 4acTei 1 wr.

2. PykoBOACTBO IO 3KCIUTyaTalldd B TPEX KHHrax

(5I1A2.407.007 P3, 5[1A2.407.007 P21, 5/1A2.407.007 P32) 1 aK3.

3. MeTouka MoBepKu M3MepuTeabHbIX kaHanos (5[1A2.407.007 MIT) 1 3ka3.

4. IMacnopt (50A2.407.007 TIC) 1 3Ks3.

5. TlporpamMma KoHUrypupoBaHHs KoHTponnepos cepud BASHUC Ha qucke 1 3k3.
IToBepxa

OCYILECTBIIAETCA M0 JOKyMeHTY «Bioky aBapuitHOi 3amuTel ¥ curnanusamuu BA3UC-21. Mero-
auka mnosepkw» (5I1A2.407.007 MII), yreepxaenHomy TI'LIH CH ®I'VII «BHUHUMC»
31.05.2012r.

OcHoBHOe o6opy/noBaHUue Ajs TMOBEpKH: MarasuH conpotusienuii MCP-60M (auanazon
BoCnpou3BoAMMEIX BenmunH — ot 0,018 go 11 111,1 Om; knace toynoctn — 0,02), BonbT™METp
B7-34A (nuanasoH u3MepseMbix BemuunH — o 1000 B; kmacc Tounoctn — 0,0015/0,002),
xanuOpatop nporpammupyemsiii [1320 (auamaszoH BocmpousBoAuMbIX Bennund — 0,00001
1o 1000 B; knacc TouHoctn — 0,002), nubo apyrue cpeicTBa U3MEPEHUid, NMEIOLLE CO
BYIOLIHE XapaKTEPUCTHKH.

L
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Caeaenns o MeToquKaxX (MeToaX) H3MepeHMii

Meton u3Mepenwmil MpuUBeNEH B NOKyMeHTe «BIOK aBapHilHON 3aIMTHl M CUTHANM3ALMK
BA3HC-21. PykoBoacteo no skcrutyatauud. Kuura 1» (5]A2.407.007 PD).

HopmaTuBHBIE H TeXHHYeCKHe ROKYMEHTRI, YCTAHABJIHBalOmue TpeboBaHus K 6j10KaM aBa-
pHiiHoH 3amHTh]l H curHaan3anuu BA3ZHC-21

T'OCT P 52931-2008 IMpu6opsl KOHTPOIISt ¥ PEryNUPOBaHUA TEXHOJOIHYECKHX TPOLIECCOB.
O6111e TeXHUYECKUE YCIOBHSL.

I'OCT 26.011-80 Cpeactsa usmepenuii u aproMatuzalui. CHTHaIBl TOKA M HAMpPSOKEHHUS
3JIEKTPUYECKHE HETIPEPHIBHBIE BXOAHBIE U BHIXOIHEIE.

I'OCT P 8.585-2001 I'ocynapcTBeHHas cucTeMa obecrniedeHUs eAMHCTBA u3MepeHuit. Tep-
Mornapsl. HoMHHanbHBIE cCTaTHYECKHE XapaKTepPUCTUKH NMpeoOpa3oBaHUs.

I'OCT 6651-2009 I'ocynapcTBeHHas cucteMa obecrieueHuss eIMHCTBa UaMepeHuil. Tepmo-
npeobpa3oBaTenn CONPOTHBIEHUS U3 IUIATHHBI, MEAU U HUKens. O6lupe TeXHuecKrue TpeGoBaHus
¥ METOJBI UCITBITAHHN.

TVY4210-007-35846590-10 (5/1A2.407.007 TY) Bnok aBapuifHO# 3aIIMUTH U CUTHAIW3ALUH
BA3HC-21. TexHn4eckue ycloBUs.

Pexomenaanuu no o6;1acTsiM npuMeHeHHs B cepe rocy1apcTBEHHOro pery;JiipoBaHus obec-
neyeHHst eIMHCTBA H3MepeHu il

OcyuiecTBIeHHE NPOU3BOJCTBEHHOTO KOHTPOJIA 33 COOJIIOJICHUEM YCTaHOBJICHHBIX 3aKOHO-
narenberBoM Poccuiickoit @epepauun TpeboBaHHI NMPOMBIIICHHOW 6€30MacHOCTH K 3KCITyaTa-
UMM OMacHOTO MPOU3BOJCTBEHHOr0 0OBEKTA.

HsroroBurennb 3A0 “Jkopecypc”
394026, r. Boponex, np. Tpyaa, 111
Ten/axc (473) 272-78-20
http://www.ecoresurs.ru

HenbiTaTenbublii neHTp ['OCyapCTBEHHBIN LIEHTP UCTILITAHUI CPEACTB U3MEPEHHUIR
DenepanbHOE roCyIapCTBEHHOE YHUTAPHOE MPEATNIPUATHE
«Bcepoccuiickuii HayYHO-HCCIIEIOBATENBCKUI HHCTUTYT
Mmetposorrueckoit cny:x6e» (I'IIU CHU ®I'VIT « BHUHUMCy)
Artecratr akkpeauraumu Ne 30004-08
Mocksa, 119361, yn. O3epnas, 1. 46
Ten. (495) 437-55-77, (495) 430-57-25
®akc (495) 437-56-66, (495) 430-57-25
E-mail: 201-vm@vniims.ru

3aMecTUTENb

PykoBoaurens denepanbHoro
areHTCTBA [10 TEXHUYECKOMY
PETYIMPOBAHHUIO U METPOJIOTMHU

E. P. IleTpocsan
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