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OITMCAHUE TUIIA CPEJCTBA U3MEPEHMIA

Cuctema aBTOMATH3WpOBaHHAS HMHGOPMAIMOHHO-U3MEPUTEIbHAS KOMMEPYECKOTO
yaeta 31ekrpodHeprun AUMC KY3 EHOC TIC 220 kB «Canbckas»

Hasna4yenue cpeacrsa usMepeHni

Cucrema aBTOMAaTH3MpOBaHHAs WH(POPMAIMOHHO-U3MEPHUTEIbHAS KOMMEPYECKOTO Yydera
anextposneprun AUMC KYD EHOC ITIC 220 kB  «Canbckas» (manee no tekery — AUNUC KYD)
npeJHa3HayeHa JUisi U3MEpPEHUs aKTUBHOM W pPEaKTHBHOW »JJIEKTPOdHEpruu, cOopa, 00paboTKH,
XpaHEHUs U Mepelaun NoJyYeHHON UH(OpMaIHH.

[Tonmy4yeHHbIE NaHHBIC W PE3YJIbTAThl H3MEPEHHUI MOTYT HCIIOJIB30BATHCS JIJISI OTIEPATUBHOTO
ynpasienus 3uepronorpediaenueM Ha [1C 220 kB «Cainbckas» [TAO «OCK EDC».

Onucanue cpeacrea u3MepeHui

ANNC  KYD  mpencraBnsier  coboif  MHOrOQYHKIHMOHAJIBHYIO  TPEXYPOBHEBYIO
ABTOMATH3UPOBAHHYIO CHCTEMY C IICHTPAJIM30BAHHBIM YIIPABICHUEM M paclpenesiéHHON (yHKIHeH
U3MEpPEHUs.

W3meputenbhbie KaHaibl (gajiee o tekery - UK) AUUC KYD BkirouaroT B ce0s ciaeayromme
YPOBHH:

[lepBbIif ypOBEeHb - BKJIKOYAET B ceOs M3MEpUTEIbHBIC TpaHcHOpMaTopsl TOKa (mangee o
tekcty — TT) mo 'OCT 7746-2001, uzmepurenbHbie TpaHchopMaTopsl HaNpspKEHHS (asiee 1Mo TeKCTy
— TH) mo 'OCT 1983-2001, cueTunKy aKTUBHOIM M PEAKTHBHOM 3JICKTPOIHEPTUH (ayee 1mo TeKCTy —
Cu wnn CyeTyuky), BTOPUYHBIC M3MEPUTEIbHBIC 1IN M TEXHUYECKUE CPEACTBA MpHeMa-liepenadn
JTAHHBIX,

Bropoii ypoBeHb — HWH(POPMALMOHHO-BBIYMUCIUTENBHBIA KOMIUIEKC 3JIEKTPOYCTAaHOBKH
(MBKD), srimovatonmii B cebst ycTpoucTBo cOopa u mnepenaun nansbix (YCIIH), cucremy
obecrnieuenus equaoro Bpemenn (COEB), TexHuueckue cpeacTBa npueMa-nepeiayn JaHHbIX, KaHaJbl
CB3M s obOecniedeHUs WHGOPMAIMOHHOTO B3aMMOACUCTBUS MEXKIY YPOBHSIMH CHCTEMBI,
KOMMYTallUOHHOE 000pYA0BaHHE;

Tperuii ypoBeHb — HH(MOPMAUOHHO-BhIUMCIUTENbHBI Komiuieke (MBK). Dtor ypoBeHb
o0ecreyrBaeT BbIIOJIHEHHE CIEAYIOMMX (GYHKINNI:

- CHHXpOHU3anuio mkKansl Bpemenu NBK;

- coop uH(popmanuu (pe3yabTaThl K3MEPEHUH, KypHaI COOBITHI);

- 00pabOTKY JaHHBIX U UX apXHUBUPOBAHHUE;

- XpaHeHue nHpopmaiu B 06a3e naHHbIX cepBepa LlenTpa cOopa u 00paboTku JaHHBIX (1anee
o texcty — LICO/T) ITTAO «®CK EDC» ne menee 3,5 ner;

- JocTynl K uHpOpMalMM U ee Mepefadyy B OpraHM3aluU-YYaCTHHUKH ONTOBOTO PBIHKA
aneKTpodHepruu u mouHoctd (OPOM).

VBK Bximouaer B ce0si: cepBep KOMMYHUKAIIMOHHBIH, cepBep apXMBOB U cepBep 0a3 JTaHHBIX;
YCTPOMCTBO CHUHXPOHM3AIMM CHUCTEMHOTO BpPEMEHH; aBTOMATH3HPOBaHHbIC paboune mecta (APM)
Ha 0a3e mepcoHalbHOrO KoMmmbioTepa (manee mo tekcry — [IK); xaHamooOpasyromiyio ammapaTypy;
CpeICTBa CBSI3U U MEpe/laud JaHHBIX.

[lepBruyHbIE TOKM M HampsOHKEHUs MpeoOpa3yroTcss U3MEpUTENbHBIMU TpaHc(popMaTopamMu B
aHAJIOTOBBIC YHU(UIIMPOBAHHBIC CUTHAJBI, KOTOPHIE IO MPOBOJHBIM JMHHUSM CBSI3H IOCTYIIAIOT Ha
U3MEPUTENIbHBIE BXOJbl CUETUYMKOB DJEKTPO3HEpruu. B cueTyMkax MrHOBEHHbIE 3HAYEHUS
AQHAJIOTOBBIX CHUTHAJIOB IpeoOpa3yroTcs B mu(poBoi curHai. [0 MrHOBEHHBIM 3HAYCHHSM CHITBI
NMEKTPUUECKOT0 TOKA M  HAOpsHKEHUsT B MHKPOINPOLIECCOpPaX  CYCTYUKOB — BBIUUCIAIOTCA
COOTBETCTBYIOIIIIE MTHOBCHHBIC 3HAUCHHS AaKTUBHOW, PEAKTHBHOW WM TIOJHOM MOIIHOCTH, KOTOPBIE
yepennsitorest 3a 0,02 c¢. Cpennsisi 3a mepHoj] peakTHBHAs MOIIHOCTh BBIYMUCISETCSA MO CPEIHHUM 32
IIEPUOJT 3HAYCHHUSIM aKTUBHOW U ITOJIHOM MOIIHOCTH.
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Cpennsis akTvBHas (peakTHUBHAs) DJCKTPHUUYECKAas MOIIHOCTh BBIYHCISACTCS KaK CpelHee
3HAUEHUE BBIUYMCICHHBIX MTHOBEHHBIX 3HAUEHUIl MOIIHOCTH HAa MHTEPBAJIEC BPEMEHHU YCPEIHEHMS
30 muH.

[{udpoBoii curHanz ¢ BBIXOJOB CUYETYMKOB NPU MOMOIIM TEXHHYECKUX CPEACTB IMpHUeMa-
nepegaun JaHHbIX noctynaeT Ha Bxoasl YCII/I, rae mpousBoauTcss cOOp M XpaHEHUE PE3y/IbTaTOB
u3Mepenuil. [lanee nnpopmanus nocrynaer Ha BK Llentpa c6opa ganusix AUMC KVYD.

YCIII aBTOMaTH4eCKd HPOBOJUT COOp pe3yabTaTOB HM3MEPEHHH W COCTOSHUS CpEACTB
U3MEPEHUI CO CUETYMKOB IJIeKTpHyecKoit sHepruu (oauH pa3 B 30 MUHYT) 1O MPOBOJHBIM JIMHUSIM
cBs3u (uHTepdeiic RS-485).

Kommynukammonnsii  cepep ompoca MBK AWNC KVYD enuHoil HanMoHAIBHON
(oOmepoccuiickoit) anexktpuueckor cetu (manee mo tekery — EHOC) «MeTpockomn» aBTOMaTHYECKU
onpammBaer YCIIZ MBKD. Omnpoc VYCIIJ| BbINOIHSETCS C NOMOIIbIO BBIAECIEHHOTO KaHala
(ocHOBHOUW KaHan cBsizu). [Ipu oTkaze ocHOBHOro kanaya cBsizu ompoc YCIIJ] BbimosHsETCS 10
pEe3epBHOMY KaHAITy CBSI3H, OPTaHU30BAHHOMY Ha 0a3e cOTOBOM ceTH cBsizu cTangapta GSM.

ITo okoHUaHUM OIIpOCa KOMMYHHKAIIMOHHBIN CEepBEp aBTOMATHUYECKH IMPOU3BOIUT 00pabOTKy
u3MeputenbHol uHGopManuu (YMHOXKEHHE Ha KO3 UIMEeHThl TpaHcpOpMalMu) W TepeaaeT
noxydeHHble aaHHble B 0azy manHbiX (BJ]) cepepa MBK AMUC KYD EHD3C «Merpockomn».
B cepsepe B/l UBK AUNC KY3 EHOC «Metpockon» uHpOpManus O pe3ylbTaTrax H3MepeHUuil
HOpUpaleHuid MOTPeOJICHHOM 3JIEKTPUUECKOM SHEpruM aBTOMAaTHYECKH (OPMUPYETCSs B apXUBBl U
COXpaHsieTcs Ha TIyOmHy He MeHee 3,5 yer mo kaxaomy mapamerpy. ChopMupoBaHHBIE apXUBHBIC
(aiinpl aBTOMaTHYECKU COXpaHSIOTCS Ha «wkecTkom» aucke. Mexay LICOJ ITAO «®CK EDC» n
LHCO/J punnana [TAO «®CK ESC» - MOC IOra npoucxoauT aBTOMaTHYECKasi peIIMKalus JaHHBIX
10 ceTsiM eanHoM 1HdpoBoli cetH cBsizu anekrposnepretuku (ELICCD).

Opun pa3 B cyrku kommyHukauunonHslii cepsep UBK AUNC KYD EHOC «Merpockomn»
aBTOMaTHuecku ¢opmupyer ¢dailn oTueTa C pesyiapTaramMu u3MepeHui, B ¢opmare XML, u
ABTOMATUYECKU MEpEeaeT €ro B HHTETPUPOBAHHYIO aBTOMATHU3MPOBAaHHYIO CHUCTEMY YIIPaBJICHUS
xomMmepueckuM yaetoM (MACY KVY) OAO «ATC» u 8 OAO «CO EDC».

Kananbl cB3U HE BHOCAT JAOIMOJHUTENbHBIX MOIPEIIHOCTEN B U3MEPEHHbIE 3HAUECHUSI SHEPTUU
U MOIIIHOCTH, KOTOpbIe Nepeaarorcs ot cuetynkoB B IBK, mockonbky ucnonb3yercst unudpoBoit MmeTon
nepesavyy JaHHbIX.

ANNC KYD ocHamena cucremoir oOecneuenuss enuHoro Bpemenu (COEB). [lns
CUHXPOHHM3AalUHU IIKalIbl BpeMEHU B cucteme B coctaB MBK BXOOUT yCTpPOWCTBO CHHXPOHH3ALUU
cucremHoro BpemeHu (YCCB). YcrTpoilcTBO CHHXpOHHM3AalMU CHUCTEMHOTO BPEMEHH O0ECHeyrBaeT
ABTOMATHUYCCKYI0 CHHXPOHHM3AIL[MI0O YacoB CepBepa, Mpu MpesbimieHHH mopora ¥ 1 ¢ mpoucxomut
Koppekuus yacoB cepBepa. Yacel YCIIJ| cunxpoHusupyroTcs npu Kaxaom ceance cBasu YCIIJ -
cepBep, Koppekuusi mpoBoAuTcs mpu pacxoxnaeHun dvacoB YCIIJ u cepBepa Ha 3HaueHue,
npesbimatomee + 1c. Yacel cueTuuKoB CHHXpOHU3UpYIOTCca OT 4acoB YCIIJ ¢ mepuoauyHOCTBIO
1 pa3 B 30 MUHYT, KOPPEKIHs 4aCOB CUECTYMKOB IPOBOAMTCS MPH PACXOXKICHHH YaCOB CUCTUMKA H
YCIIA 6onee uem Ha * 1c. BzaumoneiictBue mexay ypoBHsimu AUNC KVYD ocymectBisercs no
OITOBOJIOKOHHOM CBsi3u win 1o cetu Ethernet, 3agepkkamu B NHHHSAX CBSI3U IpeHeOperaeM BBUIY
MaJIOCTH 3HAYECHHUH.

Xox yacoB komnoneHToB AUVIC KVYD He npeBbimaet + 5 c/cyT.

IIporpammHoe o0ecnieyenune

B AUWNC KVYD wucnons3yercs CHEUHATM3UPOBAHHOE MPOTpaMMHOE oOOecredeHue
ABTOMaTH3UpOBaHHass  HWH(OPMAIIMOHHO-U3MEpPHUTENbHAsE ~ CUCTEMa  KOMMEpPYECKOro  yd4era
anektposHeprun EHIC «Metpockon» (manee mo tekcry — CIIO AUMC KYD EHDC «Metpockor»).
CIIO AMNC KVYD EHOC «MeTtpockon» HCIOJIb3YeTCsl P KOMMEPYECKOM YUYETe 3JIEKTPUYECKOU
SHEpruM M obecreynBaeT 0O0padOTKy, OPraHU3alMI0 yuyeTa W XpaHEHHUs PEe3yJIbTaTOB M3MEPEHUs, a
TaKKe HUX OTOOpaXKeHHWe, pacledyaTky ¢ T[OMOIIbI0 MpUHTepa U Iepenady B ¢opmarax,
IPEIYCMOTPEHHBIX PErJIaMeHTOM OIITOBOTO PHIHKA JIEKTPOIHEPTHH.
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UNnentudukanmonnsie nanupie CIIO AUNC KYD EHOC «MeTrpockon», yCTaHOBIIEHHOTO B

NBK, ykazansi B Tabnune 1.

Tabnuna 1 - UnentudukanmoHHble JaHHbIE IPOTPAMMHOI0 00ECICUEeHHUS

W nentudukanonHbie naHHble (TPU3HAKH)

3HauyeHue

1

2

Wnentudukanuonnoe Haumenosanue 110

CIIO UBK AMC KV EHOC «MeTtpockon»

Howmep Bepcun
(nnentudukanmonnsiii Homep) [10

1.00

[{udposoit unenruduxarop 110

D233ED6393702747769A45DESEG7B57E

Jpyrue uaeHTupuKauoHHbIe JaHHbIC, €CITU
NMEIOTCS

[Ipenen pomyckaeMoil JOMOJHUTENBHON a0COTIOTHOM MOTPEUIHOCTH, MOJNy4aeMO 3a cuer
MaTeMaTuyeckoil oOpaOOTKM HU3MEPUTENbHOM HH(OpPMAIMK, COCTaBiIfAeT 1 eIWHUIly MJIIAAIIEro

paspsiia U3MEPEHHOTO (YYTCHHOTO) 3HAYCHUSI.
CIIO MBK AMNHUC KVYD EHODC

«Metpockomn»

xapakrepuctuku MUK AUNC KV D3, ykazannsie B Tabnuie 3.
VYposensb 3amuThl [10 0T HENpegHAMEPEHHBIX U NpeJHAMEPEHHBIX U3MEHEHUN COOTBETCTBYET

YPOBHIO «BBICOKUI» cornacHo P 50.2.077-2014.

MeTtpoaornyeckne U TEXHUYECKHE XapaKTEPUCTUKH
Cocras 1-ro u 2-ro ypoBueit UK AUMC KYD npusenen B Tabmuie 2.

Tabmuna 2 — CoctaB 1-ro u 2-ro yposueit UK AUMC KYD

HC BJIMACT Ha MCTPOJOTHUYCCKUC

JlneneTaepeKoe Coctas 1-ro u 2-ro ypoBaeit UK
No P Cuétunk
1K [HaMMEHOBaHME TOUKN Tpauchopmarop Tpauchopmarop . NBKD
yuéra TOKa HalpsHKEHUs HICKTPITICCKO (YCILH)
SHEPIUU
1 2 3 4 5 6
TBJIM-10 HTMU-10-66 | AI1802RALQ-
k1.t 0,5 0 PAG OKOM-3000
Krr = 150/5 1.1 0,5 BDW-4 17 . ne
1 KJI 10 kB "J118 3as. Ne 23635 Ktu = 10000/100 k.t 0,25/0,5 308i92_0
(Perpancisrop)” '2 g ’ 3aB. Ne 2155 3aB. Ne 06386637
1774 I'ocpeectp I'ocpeectp Tocpeectp
\Sbeectp Ne 831-69 Ne31857-06 | 1704909
TBJIM-10 HTMU-10-66 | A1802RALQ-
k1.t 0,5 05 PAGB-DW-4 BOKOM-3000
Kt = 150/5 Dby en 3aB. Ne
9 KJI 10 kB "JI19 3as. Ne 67993 Krtu = 10000/100 kit 0,25/0,5 308i92_0
(Iep. Ceetbrii)" P ' 3aB. Ne 2155 3aB. Ne 06386547
67981 I'ocpeectp I'ocpeectp locpeccrp
A Sheectr Ne 831-69 No31857-06 [N 104909
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Ne 1856-63

1 2 3 4 5 6
TBJIM-10
k1105 08 R O™ [KOM-3000
Krt =100/5 Ry e 3aB. Ne
3 KJI 10 xB 3as. Ne 55034 Krtu = 10000/100 k.t 0,25/0,5 308i92_0
"J120 (ITT®D)" ey ’ 3as. Ne 3007 3aB. Ne 06386654
69962 I'ocpeectp I'ocpeectp I ocpeectp
Ao Sheee No 831-69 No31g57-06 [N 1704909
TBJIM-10
ot 0.5 HTMM-10-66 A1802RALQ- AKOM-3000
Krr = 100/5 kit 0,5 PAGB-DW-4 sam. No
4 KJI 10 kB 3as. Ne 69966 Krta = 10000/100 kit 0,25/0,5 308192_0
"J121 (Komsasom)" | > 1o, ’ 3ap. Ne 3007 | 3as. Ne 06386657
67825 T'ocpeectp T'ocpeectp Tocpeectp
\sbeectp Ne 831-69 Ne31857-06 | 17049-09
TBJIM-10
it 0.5 HTMM-10-66 A1802RALQ- AKOM-3000
K1t = 100/5 it 0,5 P4GB-DW-4 sap. No
5 KJT 10 xB "J127 3as. Ne 69975 Krtu = 10000/100 k.t 0,25/0,5 308i92_0
(Pe3eps JI18, J121)" iy ' 3aB. Ne 2155 3aB. Ne 06386594
55066 I'ocpeectp I'ocpeectp I ocpeectp
A Sheee No 831-69 No31g57-06 [N 1704909
TBJIM-10
ot 0.5 HTMMU-10-66 A1802RALQ- AKOM-3000
_ ki.T 0,5 PAGB-DW-4
6 | KJI10 kB Ne29 I 3I§]15:TJ;'015(110209/§' Krn = 100001100 | sen.T 0,28/0,5 3302151';\(290
B iy ’ 3aB. Ne 2155 3aB. Ne 06386668
57641 T'ocpeectp T'ocpeectp Iocpeectp
\Sbeectp Ne 831-69 Ne31857-06 | 17049-09
TBJIM-10
k1705 08 R O™ [KOM-3000
Krt =100/5 Ry e 3aB. Ne
5 KJT 10 xB "J18 3ap. Ne 47525 Krtu = 10000/100 k.t 0,25/0,5 308i92_0
(ITPB)" oy ' 3aB. Ne 3007 3aB. Ne 06386269
26742 I'ocpeectp I'ocpeectp I ocpeectp
A Sheee No 831-69 No31g57-06 [N 1704909
TBJIM-10
it 0.5 HTMM-10-66 A1802RALQ- AKOM-3000
K1t = 100/5 it 0,5 P4GB-DW-4 sap. No
8 KJT 10 kB "J111 3an. Ne 32202" Krtu = 10000/100 k.t 0,25/0,5 308i92_0
I1PB)" - ' 3aB. Ne 2155 3aB. Ne 06386098
(ITPB)
51720 T'ocpeectp T'ocpeectp l'ocpeectp
T'ocpeccrp Ne 831-69 Ne31857-06 | 17049-09
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Ne 14205-94

1 2 3 4 5 6
TBJIM-10
ot 05 HTMU-10-66 A1802RALQ- SKOM-3000
K1t = 150/5 k1.t 0,5 P4GB-DW-4 sa. No
9 KJI 10 xB "JI16 3an. No 34137 Kt = 10000/100 kit 0,25/0,5 308192_0
(IOBDC)" as. ’ 3as. Ne 3007 | 3ae. Ne 06386103
26563 T'ocpeectp T'ocpeectp T'ocpeectp
\Sbeectp No 831-69 Ne31857-06 | 1704909
TBJIM-10
ort 0.5 HTMU-10-66 A1802RAL- SKOM-3000
Ktt = 200/5 KT 0,5 PAGB-DW-4 3aB. Neo
10 KJ110 kB JI17 3as. Ne 53058 Krtr = 10000/100 k.t 0,25/0,5 308i92_0
"Macnoxo3sicTBo" s ' 3aB. Ne 2155 3aB. Ne 01179636
59374 I'ocpeectp I'ocpeectp I ocpeectp
A Sheectr No 831-69 No 31857-06 | 17049-09
HK®-110-57 V1
1B-110/20 k10,5 A1802RALQ-
KILT 3 B DKOM-3000
Kt = 600/5 KJH y N PAGB-DW-4 3aB. No
11 OB 110 B 3ap. Ne 1791/A; |(FLO000NS)/(00NS)) wenw 0,25/0.5 | 55495,
1791/B: 3aB. Ne 1068508; | 3aB. Ne 01179634
B; 1791/C 1058935 1058936 I'ocpeectp
; T'ocpeectp
T'ocpeectp Ne 17049-09
No 3189-72 T'ocpeectp Ne 31857-06
B Ne 14205-94
HK®-110-57 V1
TB 110-1
wi.t 10 Kﬁ'TTHof ’?ﬁ%’éfmﬁ' DKOM-3000
BJI 110 kB Cansckast| Kt = 200/5 . (110000/\/3)/(100/\/3) w1 0.25/05 3aB. Ne
12 — KC Canbck — 3aB. Ne 9118/A,; 3as. Ne 1068508° | 3as. Ne 06386516 3081920
CannaTtoBckast 9118/B; 9118/C QL ’ o I'ocpeectp
1058935; 1058936 T'ocpeectp
T'ocpeectp Ne 17049-09
No 3189-72 T'ocpeectp Ne 31857-06
B Ne 14205-94
HK®-110-57 V1
TB-110/20 k1.1 0,5 A1802RALOQ-
kit 10 B DKOM-3000
Kt = 200/5 Krn = PAGB-DW-4 3aB. No
13 BJI 110 kB 3am. No 1244/A- (110000/3)/(100/+/3)| k.t 0,2S/0,5 3081920
Canbckasgs-AP3-11. . ! 3aB. Ne 1482192; | 3aB. Ne 06386372
1244/B; 1244/C , I'ocpeectp
1068365; 1482189 I'ocpeectp
T'ocpeectp Ne 17049-09
No 3189-72 T'ocpeectp Ne 31857-06
B Ne 14205-94
T&3M-1105-1y1| HKE-110-57¥1
k.t 0,5 A1802RALQ-
kit 0,5 B DKOM-3000
Kt = 300/5 Krn = PAGB-DW-4 3aB. No
14 BJI 110 xB 3am. No 12062: (110000/3)/(100/+/3)| k.t 0,2S/0,5 3081920
TpyOenxkas-Canbckast . ' 3aB. No 1482192; | 3aB. Ne 06386597
12063; 12061 , I'ocpeectp
1068365; 1482189 I'ocpeectp
T'ocpeectp Ne 17049-09
No 2793-88 T'ocpeectp Ne 31857-06
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Ne 14205-94

1 2 3 4 5 6
HK®-110-57 V1
TB-110/20 k10,5 A1802RALQ-
KILT 3 B DKOM-3000
KT = 400/5 Krn = P4GB-DW-4 3aB. Ne
1 BJI 110 kB 3am. No 8300/A- (110000/3)/(100/43)| k.t 0,25/0,5 3081920
Canbckasg — KITO 1 L ! 3aB. Ne 1482192: | 3aB. Ne 06386353
8300/B; 8300/C , T'ocpeectp
1068365; 1482189 I'ocpeectp
T'ocpeectp Ne 17049-09
No 3189-72 T'ocpeectp Ne 31857-06
B Ne 14205-94
HK®-110-57 V1
1B-110/20 k10,5 A1802RALQ-
KILT 3 Kot = PAGB-DW-4 DKOM-3000
BI110xB Krr =4005 1 110000¥3)/(10043) k02505 | 2%
16 | Canbckas — KITO — | 3aB. Ne 3655/A; ) 3081920
A . 3aB. Ne 1068508; |3aB. Ne 06386350
P32 3655/B; 3655/C 1058935 1058936 T'ocpeectp
; I'ocpeectp
T'ocpeectp Ne 17049-09
No 3189-72 T'ocpeectp Ne 31857-06
B Ne 14205-94
Td3M-1105-1y1| HKP-110-57¥1
1.t 0,5 Al1802RALQ-
ki1.T 0,5 Koot = PAGB-DW-4 DKOM-3000
BI110 B Krr=3005 | 110000¥3)/(10043) knr0,2505 | 2%
17 Casnbckas — 3aB. Ne 11180; a5, Ne 1482192 | 3as. Ne 06386374 3081920
ExarepunoBckas 1 11| 11179; 11191 106é36_5' 1 48218’9 - I'ocpeectp
; I'ocpeectp
T'ocpeectp Ne 17049-09
No 2793-88 T'ocpeectp Ne 31857-06
B Ne 14205-94
TO3M-1105-1y1| HKP-110-57¥1
1.t 0,5 Al1802RALQ-
kit 0,5 Koot = PAGB-DW-4 DKOM-3000
BII110 <B Krr = 60015 1 16000/v3)/(100/V3)|  xnr0,28/0,5 | 328N
18 Canbckas — 3aB. Ne 61150; a5 Ne 1068508 | 3as. No 06386517 3081920
ExarepunoBckas 2 11| 61142; 61128 105é93_5' 105893’6 - I'ocpeectp
; T'ocpeectp
T'ocpeectp Ne 17049-09
No 2793-88 T'ocpeectp Ne 31857-06
B Ne 14205-94
Td3M-1105-1y1| HKP-110-57¥1
1.t 0,5 Al1802RALQ-
kit 0,5 B DKOM-3000
Kt = 300/5 Krn = P4GB-DW-4 3aB. Ne
19 BJI 110 B 3am No 11156 |(L10000/V3)/(100N3)| k. 0,25/05 | o0 ore
Cansckas — HC 1 L ' 3aB. Ne 1482192; | 3aB. Ne 06386371
11194; 11173 , I"ocpeectp
1068365; 1482189 T'ocpeectp
T'ocpeectp Ne 17049-09
No 2793-88 T'ocpeectp Ne 31857-06
B Ne 14205-94
Td3M-1105-1y1| HKP-110-57¥1
1.t 0,5 Al1802RALQ-
kit 0,5 Koot = PAGB-DW-4 DKOM-3000
BII110 <B Krr =600/ 1 16000/v3)/(100/V3)|  xnr0,28/0,5 | 328N
20 Canbckas — 3aB. Ne 61145; a5, Ne 1068508 | 3as. Ne 06386515 3081920
[Iponerapckas 61146; 61124 A y T I"ocpeectp
1058935; 1058936 I'ocpeectp
T'ocpeectp Ne 17049-09
No 2793-88 T'ocpeectp Ne 31857-06




[Tponomkenne TabIUIIBI 2

Jluct Ne 7

Bcero nucros 12

Ne 1856-63

1 2 3 4 5 6
HK®-110-57 V1
TOM-110
k1.t 0,5 LT 0L5 AL802RALQ- 3KOM-3000
BJI 110 «B Krr = 300/5 Kt = PAGB-DW-4 1™ s Mo
5 . (110000/4/3)/(100/\3)| k.t 0,25/0,5 oy
1 Canbckas — 3aB. Ne 2625; 3 1482192 0638 3081920
Canbckas Tar. | o 2366; 2623 . | 3aB. Ne 6667 I'ocpeectp
’ 1068365; 1482189 I'ocpeectp
T'ocpeectp Ne 17049-09
No 16023-97 T'ocpeectp Ne 31857-06
B Ne 14205-94
T&3M-1105-1y1| HKE-110-57¥1
1.t 0,5 Al1802RALQ-
kit 0,5 B DKOM-3000
BJI 110 «B Krr = 300/5 Kt = PAGB-DW-4 1™ s Mo
29 . |(110000/43)/(100/¥3)| k1.1 0,2S/0,5 $oy
Casnbckas — 3aB. Ne 11884 ) 3081920
Cambcias Tar. Iy | 11871; 11880 | ~Jas: Ne 1068508 - 3as. Ne 06386634 | 1o
' : 1058935; 1058936 |  T'ocpeectp peecTp
T'ocpeectp Ne 17049-09
No 2793-88 T'ocpeectp Ne 31857-06
B Ne 14205-94
TBJIM-10
onos | HTMIO0G | AIBORALG- oy g0y
Krt = 400/5 KLt 0 N sas N
93 KJI 10 kB "J123 3an. No 68166: Krta = 10000/100 k.t 0,25/0,5 308i92_0
(CMDBQO)" oy ’ 3aB. Ne 2155 3aB. Ne 06386636
68154 T'ocpeectp T'ocpeectp T'ocpeectp
\Sbeectp No 831-69 No31857-06 | 1704909
TBJIM-10
ort 0.5 HTMMU-10-66 A1802RALQ- SKOM-3000
K11 = 200/5 1.t 0,5 PAGB-DW-4 sap. No
24 KJI 10 kB "JI3 3ap. Ne 67468 Krtu = 10000/100 kit 0,25/0,5 308i92_0
(CMDBQ)" iy ' 3aB. Ne 2155 3aB. Ne 06386653
53134 I'ocpeectp I'ocpeectp I ocpeectp
A Sheee No 831-69 No31g57-06 [N 1704909
TBJIM-10
ot 05 HTMI/I-&O-66 Al1802RALQ- SKOM-3000
Kot = 400/5 k.t 0,5 PAGB-DW-4 sap. No
o5 KJI 10 kB "JI6 3an. No 68196: Krta = 10000/100 k.t 0,25/0,5 308i92_0
(CMDBQO)" o ’ 3aB. Ne 3007 3aB. Ne 06386214
67758 T'ocpeectp T'ocpeectp T'ocpeectp
\Sbeectp No 831-69 No31857-06 | 1704909
TBJIM-10
ort 0.5 HTMMU-10-66 A1802RALQ- SKOM-3000
KT = 400/5 1.t 0,5 PAGB-DW-4 sap. No
26 KJI 10 kB "JI10 3ap. Ne 68214" Krtu = 10000/100 kit 0,25/0,5 308i92_0
(CMDBQ)" ey ' 3aB. Ne 3007 3aB. Ne 06386449
68157 I'ocpeectp I'ocpeectp I ocpeectp
T'ocpeectp No 831-69 No 31857-06 Ne 17049-09
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[Tponomkenne TabIUIIBI 2

1 2 3 4 5 6
TBJIM-10
it 0.5 HTMMU-10-66 A1802RALQ- SKOM-3000
Krr = 400/5 kit 0,5 PAGB-DW-4 sam. No
97 KJI 10 kB "JI12 3ap. No 68132: Kt = 10000/100 kit 0,25/0,5 308i92_0
(CMDC)" as. ’ 3ap. Ne 3007 | 3as. Ne 06386099
68216 T'ocpeectp T'ocpeectp T'ocpeectp
\Sbeectp Ne 831-69 Ne31857-06 | 17049-09
TBJIM-10
k1105 08 R O™ [PKOM-3000
Krt = 400/5 Dby e 3aB. Ne
28 KJT 10 kB "J115 ap. Ne 68482" Krtu = 10000/100 k.t 0,25/0,5 308i92_0
(CMDC)" e ' 3aB. Ne 2155 3aB. Ne 06386145
70209 I'ocpeectp I'ocpeectp I ocpeectp
Ao Sheee No 831-69 No31g57-06 [N 1704909
TBJIM-10
it 0.5 HTMMU-10-66 A1802RALQ- SKOM-3000
Krr = 200/5 kit 0,5 PAGB-DW-4 sam. No
29 KJI 10 kB "J14 3ap. No 67453: Kt = 10000/100 k1.t 0,25/0,5 308i92_0
(THC)" ag. ’ 3as. Ne 3007 | 3as. Ne 06386446
67457 T'ocpeectp T'ocpeectp Iocpeectp
\sbeectp Ne 831-69 Ne31857-06 | 17049-09

Tabnuua 3 - Merposnoruueckue xapakrepuctuku MK AUMC KYD
[Ipenensl nonmyckaemMon oTHOcUTENNbHOM norpemtHocty MK ipu
M3MEPEHUHU aKTUBHOM 3JIEKTPHUUECKON SHEPTUU B pabounx

Homep UK COSQ ycnoBusix akcrtyaraiun AUUC KYD (d), %

ds o, 020 9%, 0100 %,
I5 06E | usn<l 20 % 120 96 lusu<l100% 1100 %6E liswE 1120%

1 2 3 4 5
1,0 +1,9 +1,2 +1,0
1-10 14. 17 — 29 0,9 2,4 +1.4 +1,2
(Cx.02S; TT 0,5; TH 0,5) | 28 2.9 *1.7 *14
0,7 +3,6 +2,0 +1,6
0,5 55 +3,0 +2,3
10 i i 3.4
11, 15, 16 0.9 - . 44
(Cu.02S: TT 3; TH0,5) |28 - - 5,5
0,7 - - +6,8
0,5 - - +10,6
1,0 - - +11,0
13 0.9 i i 14,4
(Cu.0,2S; TT 10: TH0,5) | 22 i - £18,1
0,7 - - +22,4
0,5 - - +35,0
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[Iponomxenne Tabnuibl 3

[Ipenens! nonyckaemoit oTHocuTenbHOU norpemwHoct UK npu
U3MEPEHUH PEaKTUBHOM 3JIEKTPUUECKON SHEPTUU B pabOUnX
Homep UK COSQ ycnoBusix skcruryaraimu AUUC KYD (d), %
ds o, d20 %, d100 %
5 %E | wsw<l 2095 120 o6E lusw<l100% 1100 9%E luswE l120%
1 2 3 4 5
0,9 *6,5 +3,6 +2,7
1-10,14,17-29 0,8 +4.,5 2,5 +2,0
(C4.0,5;TT 0,5, THO,5) | 0,7 +3,6 +2,1 +1,7
0,5 +2,8 +1,7 +1,4
0,9 - - +12,0
11, 15,16 0,8 - - +7,8
(Ca.0,5; TT3; THO,5) | 0,7 - - +5,8
0,5 - - 3,5
0,9 - - +39,6
12,13 0,8 - - +25,6
(Cu. 0,5, TT 10; THO,5) | 0,7 - - +18,8
0,5 - - +11,1
IIpumeuanus:

1 Xapakrepuctuku norpemsoctd UK nanwl nis u3mepeHus 3JI€KTPOISHEPTUU U CpeaHei
MOITHOCTH (II0Jy4acoBOM);

2 HopmaibHbBIE YCIOBHS dKCILTyaTaIlUH

[Tapametps ceTu:

- nuana3oH HanpspkeHus - ot 0,99-Un no 1,01-Us;

- nuana3oH cwisl Toka - oT 0,01 1x mo 1,2-1u;

- Temmeparypa okpyxkatomiero Bo3ayxa: TT u TH - ot munyc 40 o 50 °C; cueruynkos -ot 18
10 25 °C; YCIIJI - ot 10 mo 30 °C; UBK - ot 10 g0 30 °C;

- yacrora - (50 £ 0,15) I'mr.

3 Pabouue ycrmoBHs SKCIUTyaTalluu:

s TT u TH:

- TapaMeTpsl CeTH: auana3oH nepsuyHoro HampspkeHus ot 0,9-Unl nmo 1,1-Unl; auamazon
cwitbl iepBryHOTro ToKa - oT 0,01-161 mo 1,2:111;

- yacrora - (50 £0,4) I';

- TeMIleparypa OKpy»Karomiero Bo3ayxa - or Munyc 40 o 50 °C.

JIJ1s1 CHETYMKOB 3JIEKTPOIHEPTUU:

- MapameTphl CeTH: Juama3oH BTopuuHoro Hampspkenus - ot 0,8-Un2 mo 1,15-Un2;
JUara30H CUibl BTopu4yHOro Toka - ot 0,01-1u2 mo 2-1u2;

- yacrora - (50 £ 0,4) I';

- TeMIleparypa okpyxaromniero Bo3ayxa - ot 10 go 30 °C.

4 JlommyckaeTcsl 3aMeHa M3MEPHUTEIIBHBIX TPaHC(HOPMATOPOB M CUSTUYMKOB HA AHAJOTUIHBIC
YTBEPKACHHBIX THIIOB C METPOJIOTUYECKUMHU XapaKTEPUCTUKAMU HE XYK€, YeM Yy MEepPEUYHCICHHBIX B
tadnuiie 2.

5 Buael usmepsiemoii anektposHeprum s Bcex WK, mepeuucieHHblx B Tabnune 2 —
AKTHUBHAs, PCaKTHUBHASI.

ITapametpsl HagexxHOoCcTH IpuMeHsieMbIx B AUMC KVYD nsmepurenbHbIX KOMIIOHEHTOB:
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- B Ka4ecTBE IIOKa3aTelel HaJAe)KHOCTH HM3MEPUTEIbHBIX TpaHCc(POpMaTOpoB TOKa U
HanpspkeHus, B cootBeTctBuu ¢ [[OCT 1983-2001 u 'OCT 7746-2001, omnpeneneHsbl CpeHUN CPOK
ciykObI U cpeHss HapaOoTKa Ha OTKa3;

- cueTunKku 3MeKkTpodHeprun «Anbda A1800» — cpemHee Bpems HapaOOTKHM Ha OTKa3 HE
mernee 120000 gacos,;

- YCIIJ] — cpennee Bpemsi HapaboTku Ha oTka3 He meHee 75 000 wacoB, cpemHee Bpems
BOCCTaHOBJICHUS paboTocnocooHocTH 1 Hac.

HanexxHocTh CUCTEMHBIX PELICHUI:

- pesepBupoBanue nutanus YCIIJ[ ¢ moMompio MCTOYHMKA OecrepeOONHOTO MHUTAHUS U
ycTporictBa ABP;

- pe3epBUpOBaHHE KaHAIOB CBA3M. HWHGOpMaLUMsi O pe3yapTaTaX H3MEPEHUNH MOXKET
NepeaBaThCs C MOMOIIBIO AJIEKTPOHHOM MOYTHI U COTOBOM CBSI3U;

- BKypHanax coObiTuii cueTunkoB U Y CII/l puxcupyrorcs GpakTsi:

- IMapaMeTPUPOBAHUS;

- TMpoMaJlaHus HAPSKEHUS,

- KOPPEKIUs IIKAIIbl BpEMEHHU.

3anuIeHHOCTh TPUMEHAEMbIX KOMIOHEHTOB!

- HaJIUYHC MEXaHWYECKOH 3alIUTHI OT HECAHKIITMOHUPOBAHHOTO JIOCTYIIA M ITNIOMOUPOBAHHE:

- CYCTYHMKOB 3JICKTPOIHEPTHUH;

- TPOMEKYTOUYHBIX KJICMMHHKOB BTOPHUYHBIX IETICH HAMPSIKCHIS,

- HCHBITATENIbHON KOPOOKH;

- YCIIA.

- HaJU4Me 3alUThl HA IPOTPAMMHOM YpPOBHE!

- TapOoJib HA CUETYHKAX JICKTPOIHEPTHUH,

- mnaposb Ha YCII/;

- TapoJid Ha cepBepe, MpeAyCMaTpUBAIOIIME pa3rpaHUYeHHE TMpaB JOCTyma K
W3MEPUTENbHBIM JTAHHBIM IS Pa3JIMYHbIX TPYIII [T0JIb30BaTENCH.

B03MOXHOCTH KOPPEKIIUHY IKAIBI BPEMEHH B:

- CYETYMKaX 3JIEKTPOdHepruu ((QyHKIIHsI aBTOMAaTU3UPOBAHA);

- VCIIJ (byHKIUsS aBTOMATU3UPOBAHA).

I'myOuHa xpaHeHus: HHPOpPMAaLIUK:

- DJIEKTPOCYETYUKU — TPUALIATUMUHYTHBIN Mpo(UiIs Harpy3kd B JIBYX HANpaBICHHUIX HE
MeHee 35 CYTOK; MPU OTKIIIOUEHUU MUTaHUS — HE MEHee S JIeT;

- HUBKD - cyrouHble JaHHBIC O TPHANATAMUHYTHBIX HPHUPAIICHUSX SJICKTPOIOTPEOICHUS
10 KaXKJIOMY KaHaJly U 3JICKTPOIOTPEOICHHE 32 MECSAII 10 KaXKIOMy KaHally - He MeHee 35 CyTOK; pu
OTKJIFOUYECHUHU TUTAHUSI — HE MEHee 5 JIeT.

- UBK - cyrouHbIe TaHHBIC O TPUANATUMUHYTHBIX MPHPAIICHUSIX 3JICKTPOIIOTPEOICHUS TI0
KaXIOMY KaHaJTy U 3JICKTPOTIOTPEOICHHE 32 MECSII 10 KaKAOMY KaHaly - He MeHee 3,5 JieT.

3HaK yTBepsKAeHHsA THIIA
HaHOCUTCS Ha TUTYNbHBIHN JucT [lacnopra-popmynspa AUUC KYD tunorpadckum crnocooom.

KoMIiekTHOCTH cpe/icTBa U3MepeHuit

B KoMIUIEeKT TOCTaBKH BXOJUT TEXHHUYECKas JOKYMEHTAIlMs Ha CHCTEeMy M Ha
KOMIUIEKTYIOIIUE CPEACTBA U3MEPEHUH.

KommiektHocts AUMC KY D npencrasiena B Tadiuiie 4.
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Tabmuia 4 - KommiektHoctse AUMC KYD

HanmenoBanue Tun Koz-5o,
IIIT.
1 2 3
1 Tpanchopmarop Toka TBJIM-10 34
2 Tpancdopmarop Toka TB-110/20 12
3 Tpanchopmarop Toka TB 110-1 3
4 Tpancdopmarop Toka TO3M-110b-1Y1 18
5 Tpancdopmarop Toka TOM-110 3
6 Tpanchopmarop HanpsHKCHUS HTMU-10-66 2
7 Tpancdopmarop HanpsLKEHUs HK®-110-57 V1 6
8 Cuetunk 3neKTquec1<v0171 SHEpPrun A1802RALQ-PAGB-DW-4 28
MHOT'O() YHKIITHOHAJIbHBIN
9 Cuerunk SIEKTPHHECKOI SHEprHH A1802RAL -PAGB-DW-4 1
MHOT'0() YHKIITHOHAJIbHBIN
10 YcrpoiicTBo cOopa 1 niepeadn JaHHBIX OKOM-3000 1
11 Meroauka moBepKu PT-MII-2442-500-2015 1
12 [acnopt — hopmysip AVYBII1.411711.®CK.062.17.11C-®O 1
IloBepka

ocymecTisiercss no jgokymeHty PT-MII-2442-500-2015 «I'CH. Cuctrema aBTOMaTU3MpPOBAHHAS
MH(}OpPMaLlMOHHO-U3MEpUTENbHAs KoMMepueckoro ydera snektposHeprun AUMC KYD EHOC IIC
220 kB «Canbckas». Meronuka nosepku», yrepxaeHHomy ®bY «Pocrect-Mocksa» 14.08.2015 .

[lepeyeHb OCHOBHBIX CPECTB MMOBEPKH:

- s TpaHchopmaropoB Toka — no ['OCT 8.217-2003 «I'CH. Tpancdopmaropsl TOKa.
Metoauka moBepKu»;

- Ui TpaHcdopMaTopoB HampspkeHUss — B coorBerctBuu ¢ ['OCT 8.216-2011 «I'CH.
Tpaucdopmaropsl HampspkeHus. Metoauka mnoBepku» u/mmu MU 2925-2005 «M3meputenbHbie
Tpanchopmaropsl Hampskerus 35...330/\3 kB. Meroamka MOBEPKH HA MECTE JKCIUIYaTAIMH C
MIOMOIIIBIO ATAJIOHHOTO JACTHTEISIY,

- JUI1 CYETYMKOB 3jeKkTposHeprun «Anspa Al800» - mno MeToauke MOBEPKH
MI1-2203-0042-2006 yreepxnéunoit ['TI1 CU «BHUUM um. I.11. MenaeneeBa» B mae 2006 r.;

- i YCILJ] DKOM-3000 — B cootBetcTBUm ¢ Meronukoii «I'CH. Kommeke mporpaMmmHO-
texanueckuid m3MepurenbHeld  DKOM-3000. Meronuka mnosepku. I[IBKM.421459.003 MII»,
yrBepxaeanoi ['ITU CU OI'YIT «kBHUHUMC» B mae 2009 r;

- pammouacet MUWP PY-01, npuHMMaromue CHTHAJIBI CIIYTHHKOBOH HaBHTAIIMOHHOMN
cucrembl Global Positioning System (GPS), Homep B ['ocynapcTBeHHOM peecTpe CpeACTB U3MEpeHH
Ne 27008-04,

- nepeHocHoi komnbroTep ¢ [10 u ontuyeckuii mpeoOpazoBaTelb A pabOThl C CYETUYMKAMU
cucremsl U ¢ I10 st pabotsl ¢ pagunoyacamu MUP PY-01,

- CpeICTBAa U3MEpPEHUN Ui NMPOBEPKU Harpy3ku Ha BropuuHble nenu 1T n TH u nagenus
HanpsDKEHUsT B JIMHUM CBSI3UW  MEXJy BropuyHoil oOMorkoii TH wu cyeruukom — 10

MU 3000-2006.
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Caeennsi 0 MeToMKax (MeTo1ax) 3MepeHHUii

Metoauka HM3MEpEeHUN NIpHUBENEHA B JOKyMEHTe. «MeToauka M3MEpEeHUil 3JIEKTPUYECKON
SHEPrud M MOIIHOCTH C UCIHOJIb30BAaHUEM CHUCTEMBbl aBTOMATU3MPOBAHHOW WH(POPMALMOHHO-
U3MEPUTENIbHOM KOoMMepueckoro yuera osaektposneprun AWWC KYD EHOC IIC 220 B
«Cainbckas».

CeunerenbctB0 00  arrectaiu  Mertogukd  (MeronoB) wm3mepenuit  01.00252/215-2015
ot 26.06.2015 1.

HopMaTHBHBIE JOKYMEHTBI, YCTAHABJIMBAKWIIME TPe0OBaHUS K CHCTeMe aBTOMAaTHU3MPOBAHHOI
HH(OPMALMOHHO-U3MEPHUTEJBHOH KOMMepYeckoro y4yera djaekrpodHeprun AUMC KYJ EHIC
IC 220 kB «Caabckas»

1. TOCT 22261-94 «CpenctBa U3MEpeHHUH JIEKTPUUECKUX M MArHUTHBIX BenuuuH. O0mue
TEXHHYECKHE YCIOBHSY.

2. TOCT 34.601-90 «HMudopmaunonnas TexHoiorus. Kommiaekc craHzapToB Ha
ABTOMATH3UPOBAHHBIE CUCTEMBL. ABTOMATH3UPOBaHHbBIE CUCTeMbI. CTaJuy CO3TaHMSI».

3. TOCT P 8.596-2002 «I'CH. Metposiornueckoe oOecrieueHHe HU3MEPUTENIbHBIX CHUCTEM.
OCHOBHBIE TIOJIOKEHUS».

HUsroroBuren

[lybnmuunoe akmuonepHoe obmectBo «®DenepanbHas ceTeBas KoMIaHus EnuHon
sHepreruueckoit cuctembr» (ITAO «®CK EDCv»)

MHH 4716016979

KOpunnuaeckwii agpec: 117630, r. MockBa, yn. Akanemuka Yenomes, SA

Ten.: +7 (495) 710-93-33

dakc: +7 (495) 710-96-55

3asiBuTEND

O0mecTBO c OrpaHUYECHHOM OTBETCTBEHHOCTBIO «VH)XEeHEepHBIi LEHTP
«OHEPTOAYJUTKOHTPOJIb» (OO0 «UI] DAK»)

IOpunmueckuii anpec: 123007, r. Mocksa, yin. 1-as MaructpansHas, a. 17/1, ctp. 4

Ten.: +7 (495) 620-08-38

daxkc: +7 (495) 620-08-48

HcnbiTareJbHbIN HEHTP

@denepanbHOoe  OIODKETHOE  yupekaeHHe «['OCyqapCTBEHHBI pErHOHANbHBIA  IICHTP
CTaHapTU3alMK, METPOJIOTHHU U UcTibITaHuii B T. MockBe» (DBY «Poctect-MockBa»).

Anpec: 117418 r. Mocksa, HaxumoBckuii nmpocmnekr, 31

Ten.: +7 (495) 544-00-00

Artecrar akkpeautaiuu ObY «PocrecT-MockBa» 10 MpOBEICHHUIO UCTIBITAHUI CPEJICTB
u3MepeHui B nemsax yreepxaenus tamna RA RU.310639 ot 16.04.2015 r.

3aMeCTHTENb

PykoBoaurens denepanbHOro

areHTCTBA 10 TEXHHYECKOMY

PEryJINPOBAHUIO U METPOJIOTUU C. C.Tony6es

M.m. « » 2015r.




