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OITMCAHUE THUIIA CPEJCTBA U3MEPEHMIA

Cucrema aBTOMAaTU3MpPOBAaHHAA WH(OOPMAIMOHHO-U3MEPUTENbHAS KOMMEPYECKOTO
yaeta anekrpo3neprun AUMC KYD EHOC I1C 220 kB Kanmunannackas

Ha3na4yenue cpeacrsa usMepeHni

Cucrema aBTOMAaTH3UWPOBAHHA WH(OPMALMOHHO-U3MEPUTENbHAs KOMMEpPYECKOro yueTa
anektposHeprun AUMC KYD EHDC TIC 220 kB Kamununckas (AMUC KYD) npennasnadena s
U3MEPEHUs] aKTUBHOW W PEAKTHBHOM JJIEKTPOIHEPTHH, a TaKKe Il aBTOMAaTU3MPOBAHHOTO cOOpa,
00pabOTKH, XpaHEHUs!, OTOOpaKEHUS U Nepeadd UH()OpMaIH.

Onucanne cpeacTsa H3MepeHuH

AUNC KYD  npencraBinsier  co00odf  MHOTOQYHKIMOHAJIBHYIO  TPEXYPOBHEBYIO
aBTOMATH3UPOBAHHYIO CHCTEMY C IIEHTPAJU30BAHHBIM YIPABJICHUEM M pacrpelnenéHHOW (yHKIMen
U3MEpPEHUS.

ANNC KVYD BkitogaeT B cedsl caeylolue YpoBHU:

[lepBbiii ypoBeHb - BKJIOYAeT B ceOs um3MeputenbHbie TpaHcopmaTtopel Toka (TT),
u3MepHuTenbHble TpaHchopmatopbl HanpspbkeHus (TH), cueTumku akTUBHOH M peakTHBHOU
ekTpodHepruu (CYeTYrKM), BTOPUYHBIC U3MEPHUTENIbHBIC IIEMTH U TEXHUYECKUE CPEACTBA MpHeMa-
nepeaayy JaHHbIX;

Bropoii ypoBeHb - WHGOPMANMOHHO-BHIYUCIUTEIBHBIA KOMIUIEKC JJIEKTPOYCTAaHOBKH
(MBKD), sBxmoyarommii B cebst ycTpodcTBo cOopa u mnepemaunm naHHbeix (YCIIH), cucremy
obecnieuenus equaoro Bpemenn (COEB), TexHuueckue cpeacTBa npreMa-nepeiayn JaHHbIX, KaHaJIbl
CB3M s obOecniedeHUs WHGOPMAIIMOHHOTO B3aMMOACUCTBUSL MEXKIY VYPOBHSIMH CHCTEMBI,
KOMMYTallUOHHOE 000pYA0BaHHE;

Tperuii ypoBeHb - HH(MOPMALUMOHHO-BhIUMCIUTENbHBI Komiuieke (MBK). Dtor ypoBeHb
o0ecreyrBaeT BhIIOJIHEHHE CIEAYIOUMX (GYHKINNI:

- CHHXpOHHM3auuio mkaisl Bpemenu MBK;
- cOop undopmanmu (pe3ynbTaThl U3BMEPEHHH, XKYPHAIIBI COOBITHI);
- 00pal0OTKy JaHHBIX U UX apXUBUPOBAHUE,
XpaHeHue nHpopmanuu B 0a3ze JaHHbBIX cepBepa LlenTpa cOopa u 0OpabOTKU AaHHBIX
(mcom) HAO «®CK EDC» ne menee 3,5 jer;
- jocTyn K MH(opManmuu M ee nepeiady B OpraHU3alUH-YYACTHUKH OINTOBOTO-pBIHKA
anektpodnepruu (OPOM).

NBK Bkirovaer B ce0si: cepBep KOMMYHHMKAIIMOHHBIHM, CepBep apXUBOB U cepBep 0a3 JaHHBIX;
YCTPOMCTBO CHHXPOHM3AIMU CHUCTEMHOTO BpeMeHH Ha Oa3e mpuemanka GPS; aBTOMaTH3MpOBaHHBIX
pabounx mect (APM) na 6aze I1K; kanamooOpasyromieil anmaparypsl, CpEACTB CBS3M M Iepeladu
JIAHHBIX U clielranbHoe nporpammHoe odecnieuenue (CI10) (Merpockon).

[lepBuyHbIE TOKM M HamNpsDKEHUs HPeoOpasyloTCs U3MEPHUTEIbHBIMH TpaHc(hOpMaTopaMu B
aHAJIOTOBBIC YHU(UIIMPOBAHHBIC CHUTHAJBI, KOTOPHIE IO MPOBOJHBIM JIMHUSM CBSI3H IOCTYIAIOT Ha
U3MEpPUTENIbHBIE BXOJIbl CUETUMKA 3JIEKTPOIHEPruu. B cueTunke MrHOBEHHbBIC 3HAUEHUSI aHAJIOTOBBIX
CUTHAJIOB TIpeoOpasytorcst B mudpoBoii curHai. [1o MrHOBEHHBIM 3HAYEHHUSIM CHIIBI DJIEKTPUYECKOTO
TOKa M HANpsHKEHUS B MUKPOIPOLIECCOPE CUETYMKA BBIUYUCIAIOTCS COOTBETCTBYIOIIME MTHOBEHHBIE
3HAUCHUS aKTHMBHOM, PEAKTUBHOW W TIOJTHOW MOIIIHOCTH, KOTOphIe yepeanstores 3a 0,02 ¢. Cpenusis 3a
HEepUOJI PEAKTUBHASL MOIIHOCTh BBIYUCIISIETCS [0 CPEAHUM 3a IEpUO]] 3HAUYCHUSIM aKTUBHOM U MOJHON
MOIITHOCTH.

Cpennsss akTuBHasi (peakTUBHAs) SJEKTPUYECKash MOIIHOCTh BBIUUCISCTCS Kak CpelnHee
3HaYCHHE BBIUYMCIICHHBIX MTHOBEHHBIX 3HAYEHUH MOIIHOCTH HA HWHTEpBAJE BPEMEHH YCPETHEHHS
30 mMuH.
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[MudpoBoii curHan ¢ BBIXOJOB CYETUYMKOB IPU IMOMOILIM TEXHUYECKUX CPEICTB IMpHEeMa-
nepeAay JaHHbIX noctynaer Ha Bxoasl YCIIJI, rae mpousBoautcs cOOp M XpaHEHHE pPe3yJIbTaToOB
n3mepennii. [lanee napopmanus nocrynaet Ha UBK Ientpa cbopa nanasix AUNC KYD.

YCIII aBTOMaTH4eCKd HPOBOJUT COOp pe3yabTaTOB HM3MEPEHHH U COCTOSHUS CPEACTB
U3MEPEHUI CO CYETYMKOB 3JIeKTpHyecKoit sHeprun (oauH pa3 B 30 MUHYT) 1O MPOBOTHBIM JIMHHUSIM
cBs3u (uHTepdeiic RS-485).

Kommynukammonnsiii  cepep ompoca MBK AWHUC KVYD enuHoit HanmoHAJIBHON
(obmepoccwuiickoit) anekrpudeckoit cetu (EHOC) (Merpockomn) aBToMmaTtruecku omnpamuaetr Y CIT/]
NBK?3. Onpoc YCIIJI BBIMONHASTCS € TIOMOIIBIO BBIICICHHOTO KaHasia (OCHOBHOH KaHan cBsi3u). [Ipu
OTKa3e OCHOBHOTO KaHana cBszu onpoc Y CI1/] BeImonHsieTcs o pe3epBHOMY KaHaiy cBsizu Ethernet.

[To oxoHUYaHUM ONpoca KOMMYHUKAIIMOHHBIA CEpBEP aBTOMATUYECKU MPOU3BOIUT 00pabOTKY
u3MepuTenbHol mHpopManun (yMHOXXKEHHE Ha KO3(DdUIMEeHTHl TpaHcpopMalMu) W IepeaeT
nojiyueHHble JaHHbie B 0a3zy manHbix (B/) cepsepa MBK AUMNUC KYD EHDC (Merpockomn).
B cepepe b/ UBK AMNC KYD EHOC (Merpockon) mHpopManus O pe3yinbTaTax H3MEpeHH
IpUpaAICHUN MOTPEOJICHHON 3JIEKTPUYECKOW SHEPruu aBTOMATUYECKH (OpMHpYyeTcs B apXuBbl U
coxpaHsieTcs Ha IiIyOMHy He MeHee 3,5 jeT mo kKaxzaomy napamerpy. ChopMupoBaHHBIE apXUBHBIC
(ailnbl aBTOMaTUYECKH COXPAHSIOTCS Ha <oKecTKoM» aucke. Mexnay Llentpom cOopa u oOpaboTku
nanabix (IICOJ]) TTAO «®DCK EDC» u ICOJ| ¢wmmmana [MTAO «dCK EBC» - MDOC VYpana
IPOUCXOAUT aBTOMAaTWUYecKas pEIUIMKalWsg JaHHBIX [0 CeTSM €IWHOM IM(pPOBOMl ceTH CBSA3U
anextposnepreruku (ELJCCD).

ExenneBno omneparop MBK AMUMC KYD EHDC (Metpockom) dopmupyer ¢aitn ordera ¢
pesyibTatamu u3mepeHuit B popmare XML u mepenaer ero B NporpaMMHO-aNNapaTHbIi KOMIUIEKC
(ITAK) AO «ATC» u B AO «CO EDC».

Kanansl cBA3U HE BHOCAT JONOJIHUTEIBHBIX IOIPENIHOCTEN B U3MEPEHHBIE 3HAUECHUS SJHEPTUU
¥ MOIIIHOCTH, KOTOpPBIE TepeaaroTcst oT cuetunkoB B UBK, mockonbKy uicnionb3yercst udpoBOil METOT
nepeJadyn JaHHbIX.

AUNC KYD ocHamena cucremoir obecnieuenus eauHoro Bpemenu (COEB). s
CUHXPOHM3ALMM LIKaJdbl BpeMeHU B cucreme B coctaB MBK BXOauT ycTpoiCTBO CHHXPOHH3ALMU
cucremuoro Bpemenu (YCCB). VcTpoilcTBO CHHXpPOHHU3AIMKM CHCTEMHOTO BPEMEHH O00CCIeUHBACT
aBTOMATHUYECKYI0 CHHXPOHH3ALHUIO YacOB cCepBepa, NpHU IMpeBbIIIEHUH mopora *1c mpoucxoauT
Koppekius 9acoB cepBepa. Cunxponuzarus gacoB Y CIIJ] Bemonnsercs YCCB MBKD, xoppekius
npoBoautcs mpu pacxoxaeHud dacoB YCIIJI u YCCB Ha 3naueHue, mpesbimatoiee 1 c. Yacel
CYETYMKOB CHHXpOoHU3UpyroTcs oT 4acoB YCIIJ ¢ mepuogmunocteio 1 pa3 B 30 MUHYT, KOppeKIUs
4acoOB CYETYMKOB IMPOBOJIUTCS MpPU pacxoxJIeHuH dacoB cuerunka u YCIIJ] Gonee uem Ha *2 c.
B3aumoneiicteue mexny ypoasimu AUMC KYD ocymiecTBisieTcst Mo ONTOBOJIOKOHHON CBSI3U HJIH TI0
ceru Ethernet, 3agep:xkamu B TMHUSX CBS3H NpeHeOperaeM BBUAY MaJIOCTH 3HAYCHUH.

[TorpemHocTb CHCTEMHOTO BpEMEHU HE MpEBBIIIAET £5 C.

XKypHanbl cOOBITHI CYETYMKA DJIEKTPOIHEPTHH OTPaXKarOT BpeMs (mary, 4ackl, MHHYTBI)
KOPPEKIIMH YacOB YKa3aHHbBIX YCTPOICTB M pacXOXJAEHUE BPEMEHU B CEKYHJIaX, KOPPEKTUPYEMOIrO U
KOPPEKTHUPYIOLLEr0 yCTPOUCTB B MOMEHT HEITOCPEIACTBEHHO IIPEIECTBYIOIUN KOPPEKTUPOBKE.

IIporpamMmmHoe o0ecnieyeHune

B AUWNC KVYD wucnons3yercs CHENHATM3UPOBAHHOE MPOTpaMMHOE  oOOecredeHue
ABTOMATH3UpOBaHHAs  HMH()OPMAIMOHHO-U3MEPUTENIbHAS  CHCTeMa  KOMMEPYECKOro  ydera
anektposneprun EHOC (Metpockomn) (CITO AUUC KYD EHOC (Metpockon). CITO AUUC KYD
EHOC (Merpockon) UCHONB3yeTCsl MpH KOMMEPYECKOM Y4YeTe JJIEKTPUYECKOH HHEPruu U
obOecnieunBaeT 00pabOTKYy, OpPraHM3alMI0 yyeTa W XpaHEHUs Pe3yIbTaTOB M3MEPEHHUs, a TaKXkKe HX
OTOOpakeHHe, pacleyaTKky ¢ TOMOIIbI0 MpPUHTEpa M Mepeaady B (opmarax, MpeIyCMOTPEHHBIX
pETIaMEeHTOM OIITOBOTO PHIHKA AJIEKTPOIHEPTHH.

Wnentudpukanuonnsie nanusie CIIO AUMC KYD EHOC (Merpockor) YCTaHOBIEHHOTO
B IBK yka3ans! B Tabmune 1.
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Tabmuma 1 - Unentudukannonnsie nanasie [10

Wnentudukanmonnsie nanuple (MpU3HAKH) 3HayeHue
Wnentundukanmonnoe Hanmenosanue [10 CIIO (AMNC KY3) EHOC (Merpockon)
Howmep Bepcun
(npenTuduKamonssi Homep) 110 He mxe 1.00
[{udposoit upenrudukarop 110 D233ED6393702747769A45DESEG7B57E
AJNTopUTM BBIUUCIIEHUS IM(PPOBOTrO

MD5
uaeHTuuKaTopa

Metponornueckne xapakrepuctuku MK AWNC KVYD, ykazanHele B TaOimmax 3 u 4,
HOpMHUPOBaHEHI ¢ yaetom [10.

3ammTa mporpaMMHOT0 00eCTICUeHHS 00ECIIeYNBACTCA MPUMEHEHHEM JIEKTPOHHOM UG POBOIA
MOJIKUCH, pa3TpaHUYEHUEM IPaB AOCTYIIA, UCTIOIb30BAHUEM KITFOYEBOT'O HOCUTEI.

YpOBeHb 3alIUTHI - BRICOKUH, B cooTBeTcTBHH ¢ P 50.2.077-2014.



MeTponornquKne H TEXHUYCCKHUEC XAPAKTEPUCTUKHU

Tabmuua 2 - Cocras UK AUUMC KVYD

CocraB UK AUNC KYD, a Takxe METPOJIOTHYECKHE U TEXHUYECKHE XapaKTEPUCTHKHN TIPUBECHBI B TabauIax 2 - 4.
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Coctas UK AIUC KYD
NoNe Hucneraepckoe CuéTUnK CTaTHYCCKHUI Bu
HAaUMEHOBAHUE % -
UK . Tpanchopmarop TpEX(ha3HBIN IEPEMEHHOTO IEKTDOSHEDI M
TOYKH y1€Ta Tpancopmarop Toxa HaIpsKEHUs TOKa aKTHBHOW/PEaKTUBHOM YCIA P P
SHEPTUU
1 2 3 4 5 6 7
[1C 220 kB Kaaununackas
TAT CPB 245
Igiﬂfp%iigf%?% kirace Tou”octu 0,2S Kiacc toynoctu 0,2 EPQS 111.21.18LL
1 | 2208 Baon BIL - Kr1=1000/1 Kru=220000/N3/100/V3 | xmacc rounoctu 0,2S/0,5 aKTHBHas
290 KB CVFHPSC i 3aB. Ne GD9/P0102; 3aB. Ne 8825932; 3aB. Ne 472150 peaKkTHBHAs
T GD9/P0101; GD9/P0103 8825936; 8825935 Per. Ne 25971-06
Per. Ne 29838-05 Per. Ne 47844-11
C 22071010 K3 TB-110/50 HK®-110
o kiacce Tounoctu 1,0 kiacc Tounoctd 1,0 EPQS 111.21.18LL i
9 llo}i]félf;'BH Krtr=1000/5 Ktr=110000/v3/100/v3 xiacc Tounoctu 0,25/0,5 3K211:I ;(?00 aKTHBHAs
KaUIi i CKas - 3aB. Ne 130-A; 130-B; 3aB. Ne 895326; 895289; 3aB. Ne 472014 5082.04_5 peaKTUBHAs
KyiiBbimmenckas o 130-C 895321 Per. Ne 25971-06 Per. No
JR Per. Ne 3190-72 Per. Ne 922-54 17049-09
T1C 220/110/10 xB
Kanununckasa, OPY TBI'-YOTM CPB 123
110kB; su4.BJI kirace Tou”octu 0,2S kiacc toynoctu 0,2 EPQS 113.23.27LL
3 110xB Krr=500/1 Ktu=110000/v3/100/</3 kinacce Tounoctu 0,2S/0,5 aKTHUBHAS
Kanunnuckas - 3aB. Ne 185-16; 184-16; 3as. Ne 8825930; 3aB. Ne 1514728 peaKkTHBHAs
[edckast ¢ 186-16 8825929; 8825927 Per. Ne 25971-06

ormarikamu Ha [1C
COP3

Per. Ne 52619-13

Per. Ne 47844-11
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1 2 3 4 5 6 7
Igiﬂfg . igﬁl ?%‘gi, TB-110/50 HK®-110
110xB" slq.iBH kiacce Tounoctu 1,0 kiacc Tounoctd 1,0 EPQS 111.21.18LL
4 116KB Krr=1000/5 Ktr=110000/3/100/v/3 xiacc Tounoctu 0,25/0,5 aKTHBHAs
KaUli i CKas - 3aB. Ne 159-A; 159-B: 3aB. Ne 895326; 895289; 3aB. Ne 472020 peaKTUBHAs
Creposexas Nel 159-C 895321 Per. Ne 25971-06
. - Per. Ne 3190-72 Per. Ne 922-54
¢ oTHaKaMu
Igiﬂfg ﬁgﬁl ?%‘gi, TB-110/50 CPB 123
110xB" slq.iBH kiacce Tounoctu 1,0 kiacc Tounoctu 0,2 EPQS 111.21.18LL
5 116KB Krr=1000/5 Ktr=110000/3/100/v/3 xiacc Tounoctu 0,25/0,5 aKTHBHAs
KaUIi i CKas - 3aB. Ne 160-A; 160-B; 3aB. Ne 8825930; 3aB. Ne 578005 peaKTUBHAs
Creposexas Ne2 160-C 8825929; 8825927 Per. Ne 25971-06
. - Per. Ne 3190-72 Per. Ne 47844-11 ODKOM-3000
¢ oTHalKaMHu No
TIC 220/110/10 kB 5089045
Kamuaunckas; OPY TB-110/50 HK®-110 Per. No
110kB; su4.BJI Kirace Touynoctu 1,0 Kiacc Toynoctd 1,0 EPQS 111.21.18LL 1704'9_69
5 110xB Ktr=1000/5 Ktu=110000/v3/100/</3 kinacce Tounoctu 0,2S/0,5 aKTHUBHAs
Kanunnuckas - 3as. Ne 140-A; 140-B; 3aB. Ne 895326; 895289; 3aB. Ne 472023 peaKkTHBHAs
CeepuioBckast Ne3 140-C 895321 Per. Ne 25971-06
¢ otmaiikamu Ha [1C Per. Ne 3190-72 Per. Ne 922-54
I'TIII - 1 TM3
I1C 220/110/10 kB
Kamuaunckas; OPY TB-110/50 CPB 123
110kB; su4.BJI KJracc Tou”octu 3,0 kiacc toynoctu 0,2 EPQS 111.21.18LL
2 110xB Ktr=1000/5 Ktu=110000/v3/100/</3 kinacce Tounoctu 0,2S/0,5 aKTHUBHAsA
Kanunnuckas - 3aB. Ne 142-A: 142-B; 3as. Ne 8825930; 3aB. Ne 571560 peaKkTHBHAs
Mortop ¢ 142-C 8825929; 8825927 Per. Ne 25971-06

otmarikamu Ha [1C
CHUDTHU

Per. Ne 3190-72

Per. Ne 47844-11
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1 2 3 4 5 6 7
TIC 220/110/10 xB TB-110/50 HK®-110
Kamuaunackas, OPY Kirace Tounoctu 1,0 KJacc Toynoctu 1,0 EPQS 111.21.18LL
8 110kB; s4.BJI Ktr=1000/5 Ktu=110000/v3/100/13 kinacce Tounoctu 0,2S/0,5 aKTHUBHAs
110xB 3aB. Ne 139-A: 139-B; 3aB. Ne 895326; 895289; 3aB. Ne 460942 peaKkTHBHAs
Kanuauuckas - 139-C 895321 Per. Ne 25971-06
VYOTM Nel Per. Ne 3190-72 Per. Ne 922-54
T1C 220/110/10 xB TB-110/50 CPB 123
Kanuunuckas;, OPY kiacc Tounoctu 3,0 knacc Toynoctu 0,2 EPQS 111.21.18LL
9 110xB; a4.BJI Krr=1000/5 Ktr=110000/3/100/v/3 xiacc Tounoctu 0,25/0,5 aKTHBHAS
110xB 3aB. Ne 138-A; 138-B; 3aB. Ne 8825930; 3aB. Ne 472045 peakTUBHas
Kanunnuckas - 138-C 8825929:; 8825927 Per. Ne 25971-06
VOTM Ne2 Per. Ne 3190-72 Per. Ne 47844-11
I?ainzfp?é i igfl ?%‘g TB-110/50 HK®-110
110kB: ;[q.iB.H kiacc Tounoctu 1,0 knacc Tounoctu 1,0 EPQS 111.21.18LL DKOM-3000
10 lléKB Ktr=1000/5 Ktu=110000/v3/100/</3 kinacce Tounoct 0,2S/0,5 3aB. Ne aKTHUBHAs
KT CKAS - 3aB. Ne 157-A; 157-B: 3aB. Ne 895326:; 895289: 3aB. No 471728 5082045 peaKTUBHAS
Cubupexas Nel ¢ 157-C 895321 Per. Ne 25971-06 Per. Ne
. Per. Ne 3190-72 Per. Ne 922-54 17049-09
OTIalKaMu
TIC 220/110/10 xB
Kamuuuuckas; OPY TBI'-110 CPB 123
o kiacc TounoctH 0,2 EPQS 111.21.18LL
110xB; sa4.BJI knacce Tounoctu 0,25 _
_ Ktr=110000/3/100/v/3 xiacc Tounoctu 0,25/0,5 AKTHUBHAS
11 110xB KrTr=1000/1 _
, ) 3aB. Ne 8825930; 3aB. Ne 471644 peaKTUBHAs
Kanuauuckas - 3as. Ne 902; 905; 903 ]
Cubupexas Ne2 ¢ Per. Ne 52619-13 8825929; 8825927 Per. Ne 25971-06
. Per. Ne 47844-11
OTIaliKaMu
T1C 220/110/10 xB TBI'-110 HK®d-110
Kanuunuckas;, OPY kiacc Tounoctu 0,2S knacc Tounocrtu 1,0 EPQS 111.21.18LL
12 110xB; a4.BJI KrTr=1000/1 Ktr=110000/v3/100/v3 xiacc Tounoctu 0,25/0,5 aKTHBHAs
110xB 3aB. Ne A51-9; A50-9; 3aB. Ne 895326; 895289; 3aB. Ne 472263 peaKTUBHAs
Kanuuuuckast - A49-9 895321 Per. Ne 25971-06

HCTDII Nel

Per. Ne 52619-13

Per. Ne 922-54
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1 2 3 4 5 6 7
IIC 220/110/10 xB
Kamuaunackas, OPY TBI-110 CPB 123
110xB; s4.BJI kiacc tounoctu 0,2S knacc Toynoctu 0,2 EPQS 111.21.18LL
13 110xB KrTr=1000/1 Ktr=110000//3/100/v/3 xiacc Tounoctu 0,25/0,5 aKTHBHAs
Kanunuuckad - 3aB. Ne A181-9; A182-9; 3aB. Ne 8825930; 3aB. Ne 577579 peakTUBHAs
HCTDII Ne2 ¢ A183-9 8825929; 8825927 Per. Ne 25971-06
otnaiikor Ha [1C Per. Ne 52619-13 Per. Ne 47844-11
ITanensHas
HK®-110
kiacc Tounoctd 1,0
Ktr=110000/3/100/\'3
TB-110/50 3aB. Ne 895326; 895289;
I1C 220/110/10 xB Kirace Tounoctu 1,0 895321 EPQS 111.21.18LL SKOM-3000
14 Kanmuauuckas;, OPY Ktr=1000/5 Per. Ne 922-54 kiacce Tounoctu 0,2S/0,5 sap. No aKTUBHAs
110xB; OMB 3aB. Ne 135-A; 135-B: CPB 123 3aB. No 472044 5082.04_5 peaKTUBHAS
110xB 135-C knacc Tounoctu 0,2 Per. Ne 25971-06 Per. No
Per. Ne 3190-72 Ktr=110000/73/100/\3 17049.00
3aB. Ne 8825930; )
8825929; 8825927
Per. Ne 47844-11
I1C 220/110/10 kB TITIOJI-10 HTMMU-10-66
Kamuuauuckas; 3PY kiacc Tounoctu 0,5 knacc Tounocrtu 0,5 EPQS111.21.18LL
15 | 10kB 1CL, sra.Ne3; Kr7=1000/5 Krr=10000/100 K”a"‘éTO“J‘\fZﬁgéZ?S/ 0> arrmmne
sBox KJI 10kB PII - 3as. No 627; 752 3as. Ne 3194 Por Ne 9597106 pearTHEnat
550 -1 Per. Ne 1261-59 Per. Ne 831-69 T
IIC 220/110/10 xB TIIOJI-10 HTMU-10-66
Kanunnuckasa;, 3PY kirace Tounoctu 0,5 kiacc Ttoynoctu 0,5 EPQS 111.21.18LL
16 | 10kB 2CIII, sta.Ned; Ktr=1500/5 Kru=10000/100 knace Toaoctu 0,25/0,5 AKTHBHA
3o KJI 10kB PII - a. No 5374 3aB. Ne 472021 peaKkTHBHAs

550 -2

3as. Ne 507; 1520
Per. Ne 1261-59

Per. Ne 831-69

Per. Ne 25971-06
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1 2 3 4 5 6 7
TIC 220/110/10 xB TOJI-CBIII-10
Kanunnuckasa;, 3PY kirace Tou”octu 0,55 « :;IZITV([)I?I;](-)?;-T?/IGO 5 EPQS 111.22.27LL
10xB, 1CI, Krr=150/5 g _ ' xiacc Tounoctu 0,25/0,5 aKTHBHas
17 N N ] Ktu=10000/100
JIMHENHAS SUEHKa, 3aB. Ne 38069-12; 38070- 3ap. No 3194 3aB. Ne 991600 SKOM-3000 peaKkTHBHAs
KJI 10xB BETA - 12; 38071-12 B Per. Ne 25971-06
Per. Ne 831-69 3aB. Ne
ITPO Per. Ne 32139-06 5082045
TG 245 CPB 245 Per. No
IIC 220/110/10 xB kiacc Tounoctu 0,2S Ki1acc Tounocrtu 0,2 EPQS 111.21.18LL 1704'9_69
18 Kamuauuckas, OPY KrTr=1000/1 Ktr=220000//3/100/v3 xiacc Tounoctu 0,25/0,5 aKTHBHAS
220kB; Beoxg BJI - 3as. Ne 00558:; 00589; 3aB. Ne 8825931; 3aB. Ne 587531 peaKTUBHAs
220 kB Ilecuanass 00590 8825934: 8825933 Per. Ne 25971-06

Per. Ne 30489-09

Per. No 47844-11
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Jlnamna3oH 3Ha4YCHUU

Metponoruueckue xapakrepuctuku MK

OCHOBHAsI OTHOCUTENbHASA

OTtHOCUTENbHAA
norpemHocts MK B

Howmep MK CHUJIBI TOKA norpemHocTs UK (+6), % pabouux ycIoBUAX
sKcIutyaranuu (+0), %
Cos@=]cose=]cose=]|cosg=]cosg=]cose=

10 | 08 | 05 | 10 | 08 | 05
p3g11e | Q0O@ashi<, o gy | ag |12 | 13 | 19

3 1L 0,051,
| [ 005la<h<02ls | 06 | 08 | 13 | 08 | 10 | 14
(Trrozs 2T§ 0.2 0l < < I 05 | 06 | 09 | 08 | 09 | 12
! o< <12y 05 | 06 | 09 | 08 | 09 | 12
2:4:6,8,10,14 | 0,05lu<h<02ls | 35 | 56 | 108 | 35 | 57 | 108
0.2l < 11 < It 20 | 31 | 58 | 21 | 32 | 58
(TTclgloézg)l’o’ < < 1,20 16 | 24 | 43 | 17 | 24 | 44
5 0.05l1<1, <02l | 33 | 55 | 105 | 34 | 55 | 105
0.2l < 11 < Iyt 17 | 28 | 53 | 18 | 28 | 53
(TTC11,106T21;)0,2, la<lh<12lg 12 | 19 | 36 | 13 | 20 | 36
7.9 0.51m <11 < It 33 | 33 | 34 | 34 | 34 | 34
(TT 3,0: TH 0,2; o<l <12l 33 | 33 | 34 | 34 | 34 | 34

C4 0,25)

12 0.0100ka<h< | 45 | 418 | 30 | 16 | 19 | 31

0,051,
| [ 00Bla<h<02i: | 12 | 16 | 27 | 14 | 17 | 28
(TT %i% ZTSP)I L0 02l < < 12 | 15 | 26 | 13 | 17 | 27
! ha< <12y 12 | 15 | 26 | 13 | 17 | 27
13 00100Jlash< | 165 | 41 | 18 | 12 | 13 | 19

0,051,
| [ 005la<h<02ls | 06 | 08 | 13 | 08 | 10 | 14
(TT %i% ;S})I 02 02l < < I 05 | 06 | 09 | 07 | 08 | 11
! ha<l<12ly 05 | 06 | 09 | 07 | 08 | 11
15 0.05li<h<02l: | 18 | 28 | 54 | 19 | 29 | 55
0.2l < 11 < It 11 | 16 | 29 | 12 | 1.7 | 30
(TT&S(’)EEI)O'S’ <l <12y 09 | 12 | 22 | 10 | 14 | 23
16 0.05la<l<02l: | 18 | 28 | 54 | 19 | 29 | 55
0.2l < 11 < It 11 | 16 | 29 | 12 | 1.7 | 30
(TT&S(’)EEI)O'S’ <l <121y 09 | 12 | 22 | 10 | 14 | 23
17 00100Qla<h< | 158 | 25 | 48 | 19 | 26 | 48

0,051,
| [ 00Bla<h<02hs | 11 | 16 | 30 | 12 | 17 | 30
(TT (():iso ZTS 05 T 02k < hh < Iy 09 | 12 | 22 | 10 | 14 | 23
! ha<l<12lg 09 | 12 | 22 | 10 | 14 | 23
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Jlnamna3oH 3HaUYCHUU

Mertponornueckue xapakrepuctuku MK

OcHOBHasl OTHOCUTEIIbHAS

OTtHocuTeNnbHAs
norpemHocts MK B

Howmep UK norpenraocts UK (£0), % pabouux ycIoBUAX
CHJIBbI TOKa
sKcrutyaranuu (o), %
(sin ¢ =0,6) 0.87) (sin ¢ =0,6) 0.87)
131118 | 00H00Dhas<hi< 18 15 2,3 1,9
1SS 0,051,

_ [70,051,; < 1, < 0,21, 14 13 2.0 18

(It OéZqS&)g{ 0 02l h<ly 10 08 1,7 15

' i1 <11 <121 1,0 0,8 1,7 15

2;4;6;8;10;14 | 0,051,1<1;<0,2l,1 8,7 5,0 8,8 51

0211 <1 <ly 4.7 2,8 4,9 3,0

(TT ég’oT; 10; 1 <11 <12l 3,5 2,1 3,8 2,5

5 0,05l <1; <0,211 8,4 4,8 8,5 50

0211 <1 <ly 43 2,4 4,5 2,7

(TT ég’oT; 0.2 1 <11 <12l 2,9 1,7 3,2 2,1

7;9 051 <Il1<ly 3,4 3,4 3,4 3,4

(TT 3,0; THO,2; I <11 <121, 3,4 3,4 3,4 3,4

Cu 0,5)

0,01(0,02)I,; <13 <

12 0,051, 2,7 19 3,0 2,3

) .| 0,051 <1;<0,211 2,4 1,8 2,8 2,2

(T oézqstS? L0 <<y 22 15 26 20

' i1 <11 <121 2,2 1,5 2,6 2,0
0,01(0,02)I,; <13 <

13 0,051, 2,1 1,5 2,8 2,1

] | 0,051, <1;<0,2l1 1,3 1,0 1,7 14

(It Oéqu(’)TS? 0 0l h<ly 09 07 12 10

' 1 <11 <12l 0,9 0,7 11 1,0

15 0,05l <1;<0,211 4.4 2,7 4,6 3,0

0,2l <11 <l 2,4 15 2,8 2,0

(TT %i’OT;)I 0.5 i1 <11<12ly 1,9 1,2 2,3 1,7

16 0,051, <1;<0,211 4.4 2,6 4,5 2,7

0,211 <11 <l 2,4 15 2,5 1,6

(TT %i’OT;)I 0.5 i1 <11<121y 1,8 1,2 1,9 1,4
0,01(0,02) 1,y < 11 <

17 0,051, 4,0 2,4 4,2 2,7

) | 0,051, <1;<0,2l1 2,6 1,8 2,9 2,2

(It 0’c5q86g1 05 02l <1y 19 12 23 17

' 1 <11 <12l 1,9 1,2 2,3 1,7
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[Ipumeyanus:

1 TlorpemHocts m3MepeHuid dipywp U di2)wo A8 C0SJ=1,0 HOpMupyeTcs OT lig, a MOrpenHoCTh
usmepeHuit dyyyp 1 di2)%o A1t C0SJ<1,0 HopMupyercst oT Iy,

2 TlorpenrHocTh B pabOYMX yCIOBUSAX YKa3aHa MpPH TEMIIEpaType OKPYKAIOIIETO BO3IyXa B MECTE
PAacIoNIOKEHHsI CYETYMKOB AeKTposHepruu ot mnoc 10 no mrroc 30°C.

3 B xadecTBe XapaKTEpPHCTHUK OTHOCHUTEIHHON MOTPEUNIHOCTH YyKa3aHbl TpaHUIBl HWHTEPBaa,
cooTBeTcTBYMOLIME BeposTHocTH 0,95,

4  Tpaucdopmatopsl Toka o 'OCT 7746-2001, Tpancdopmaropsr Hanpspxerns o 'OCT 1983-2001,
cuetunk oanekTtposHeprun no ['OCT P 52323-2005; T'OCT 30206-94 B wyactu akTUBHOH
anekrposHeprun U ['OCT P 52425-2005; TOCT 26035-83 B yacTi peakKTHBHOM JICKTPOIHEPTHH.

5 Jlomyckaercss 3aMeHa HM3MEpPUTENBHBIX TPAaHC(HOPMATOPOB M CUCTYUKOB HA aHAJOTHUYHBIE
YTBEP)KJCHHBIX THIIOB C TAKHUMH >K€ METPOJIOTHUYECKUMH XapPaKTEPUCTHKAMH, MEPEUHCICHHBIMA
B Tabnue 2.

OcHoBHble TexHu4eckue xapakrepuctuku UK npusenens! B Tabnuiie 5.

Tabmuna 5 - OcHoBHBIE TeXHUUYECKHE XapakTepucTuku MK

HanmeHnoBaHue XapaKTepUCTUKHU 3HaueHue
1 2
KonnyecTBo n3MepUTENbHBIX KAHAIOB 18

Hopmainbnsle ycnoBus:
IapaMeTpsl CETH:

- HarnpspkeHue, % ot Uyoy ot 99 o 101
- TOK, % OT |0y ot 100 mo 120
- K03 HUIHEHT MOLITHOCTH COS § 0,87

TemIeparypa okpysxatouiei cpeast °C:
- JUISL CYETYNKOB aKTUBHOM SHEPTUH

I'OCT P 52323-2005 oT +21 o +25
I'OCT 30206-94 ot +18 o +22
- JUIsl CYETYUKOB PEAKTUBHON SHEPTUU:

I'OCT P 52425-2005 ot +21 o +25
I'OCT 26035-83 otr +18 o +22

VYcnoBus dKCILTyaTalyu:
IIapaMeTpsl CETH:

- HaripspkeHue, % ot Uy ot 90 mo 110

- TOK, % OT lyom ot 2(5;50) o 120

- K03 (PHUIHEHT MOIITHOCTH. ot 0,5 iz 710 0,8, ey
JMara3oH pabodnx TeMIepaTyp OKpykaromiero Bo3ayxa, °C:

-ma TTu TH ot -10 o +40

- JUISL CYETUUKOB ot -40 o +60

- s YCITJT ot -10 mo +50

Hanexnocts npumensiembix B AUMC KYD koMIOHEHTOB:
CUETYMKH dIIeKTpruecko suepruu EPQS:

- cpeiHee BpeMsi HapaOOTKH Ha OTKa3, 4, HE MEHEee 70000
- cpezHee BpeMsi BOCCTaHOBJIEHHUSI pabOTOCIIOCOOHOCTH, CYTOK, 2
He Oonee
YCIIA 9KOM-3000:
- cpeiHee BpeMsi HapaOOTKH Ha OTKa3, 4, HE MEHee 75000
- cpeaHee BpeMsi BOCCTaHOBJIEHUS pabOTOCIIOCOOHOCTH, U 1
cepaep:
- cpe/iHee BpeMs HapaOOTKH Ha OTKa3, 4, HE MCHEe 45000

- cpe/iHee BpeMsl BOCCTAHOBJICHUS pab0TOCIIOCOOHOCTH, U 1




JIuct Ne 12
Bcero mucros 14

[Tpongomxenue Tabauiel 5

1 2

I'my6una xpaHeHus HHPOPMaLIUU
AEKTPOCUCTIHKHU:

- TPUALIATUMUHYTHBIN POQIIb HATPY3KU B ABYX
HaIpaBJIEHUsX, JIET, HE OoJee 5
HBK:

- pe3yJIbTaThl U3MEPEHUH, COCTOSTHUE OOBEKTOB M CPEJICTB
U3MEPEHUH, JIET, HE MEHEE 3,5
HNBKD:

- CYTOYHBIE JJaHHbBIC O TPUALATHUMUHYTHBIX TPHPAILCHUSIX
aneKTponoTpedsieHus (BbIpaOOTKM) MO KaXKIOMY KaHally, CYTOK,
HE MeHee 35

HamexHOCTh CHCTEMHBIX PEUICHUN:
-pe3epBupoBanue nutanusg YCIIJl ¢ mnomompio HcTouHMKa OecriepeOOMHOro mnuTaHus u
ycrpoiictsa ABP;
-pe3epBUpPOBaHUE KaHAJOB CBS3U: WHPOpPMALUS O pe3ynbTaTax M3MEPEeHHH MOMKET

IIEpPEABATHCS C TOMOIIBIO JIEKTPOHHOM IIOYTHI M COTOBOM CBSI3H,
B )KypHasiax coObituii cuetunka u Y CII/] ¢puxcupyrorcs GpaxTsl:

- IapaMeTpupOBaHUS,

- IPONaJaHus HAMPSHKEHUS;

- KOppEeKLUs BpEMEHH.
3alMIEHHOCTh IPUMEHAEMBIX KOMIOHEHTOB:
HAJIMYHE MEXaHUYECKOH 3alIUThl OT HECAHKIITMOHMPOBAHHOTO JIOCTYIA M IIIOMOUPOBaHUE!

- CYETYMKa;

- IMPOMEXYTOYHBIX KJIEMMHUKOB BTOPUYHBIX LIENeH HANPSKESHHUS,

- HCHBITATeNbHON KOPOOKHU,;

- YCILI;
HaJIMYMeE 3alIUThI HA IPOrPAMMHOM YPOBHE!

- IapoJib HA CYCTUHKE,

- mnapodab Ha YCILJ;

- T[apoJid Ha cepBepe, MpeaycMaTpUBAIOIIME pa3rpaHUuEHHE IpaB JIOCTYNa K U3MEPHUTEIbHBIM
JAHHBIM JUIS PA3JIMYHbIX TPYII I10JIb30BaTENEH.
B03MOXHOCTH KOPPEKIIMK BPEMEHH B:

- cuerunkax (QpyHKIMS aBTOMAaTU3UPOBAHA);

- YCIIJ (byHKUIMS aBTOMAaTH3HPOBaHA).

3HaK yTBepsKAeHHsA THIIA
HAHOCUTCS HA TUTYJIbHBIHN JucT nacnopra-popmynspa AUVMC KYD tunorpadpckum cnocobom.

KoMmieKTHOCTB cpecTBa u3MepeHuii

B koMmmiiext 1ocTaBKH BXOOUT TEXHUYCCKasd OOKYMCHTallMd Ha CUCTEMY HW Ha
KOMILJIEKTYIOIIUE CPEACTBA U3MEPEHUM.

KommiektHocTe AUMC KYD npencrapnena B Tabmuiie 6.

Tab6muna 6 - Kommiaexkraocts AUMC KYD

HaunmenoBanue Koi-Bo, mT.
1 2
Tpancdopmarop Toka TAT 3
Tpanchopmarop Toka TB-110/50 27
Tpancdopmarop Toka TBI'-YOTM 3
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[Tpogomxenue Tabauiel 5

Tpancdopmarop Toka TBI-110

Tpancdopmarop Toka TIIOJI-10

Tpancdopmarop Toka TOJI-CIIII-10

Tpancdopmarop Toka TG 245

Tpancdopmarop Hanpsoxkenus CPB 245

Tpancdopmarop Hanpspkenuss HK®-110

Tpancdopmarop nHanpspxkenust CPB 123

NWWOHW W h~lO|IN

Tpancdopmarop Hanpsixenuss HTMI-10-66

[EY
oo

CU€TumKH dIEKTPUIECKOl SHeprur MHOroyHKIMoHaNbHEIE EPQS

VCIIJ Tuma 5KOM-3000

Metonuka mosepku MIT 206.1-249-2016

T T

[Tacnopt-dopmymsip AYBIL.411711.0CK.031.25.11C-®O

IloBepka
ocymectBisiercss 1o jgokymeHty MII  206.1-249-2016  «Cucrema  aBTOMaTH3MpPOBAHHAs
MH(OPMaLlMOHHO-U3MEpUTENIbHAs KomMmepueckoro ydera anekrposneprun AUNC KVYD EHOC
[1C 220 kB Kanununckas. Metoauka nosepku», yreepxkaeHHomy OI'VII «BHUMMC» 27 oktsa6ps
2016 T.

OcHOBHBIE Cpe/ICTBA TIOBEPKHU:

-TpaHcpopmaropoB Toka - B coorBercTBUM ¢ ['OCT 8.217-2003 «I'CHU. TpanchopmaTtopsl TOKa.
Meroauka nmoBepku»;

-TpancpopmaropoB HampspkeHuss - B cootBerctBun ¢ ['OCT 8.216-2011 «I'CU.
Tpancopmaropsl HanpsKkeHHs. MeToIuKa OBEPKU»,

-cpeactBa m3Mmepernii mo MU 3195-2009 «['CU. MomHocTh Harpy3ku TpaHC(HOpMATOpOB
HanpsDKeHUsT. MeToIMKa BHITIOTHEHUS U3MEPEHUI 0€3 OTKITFOUCHUS IIeTIei».

-cpezactBa uamepenuit mo MU 3196-2009 «I"CH. Bropuunas Harpy3ka TpaHC(OPMATOPOB TOKA.
Metoauka BBIIOJTHEHUS U3MEPEHUN 0€3 OTKIIIOUSHUS LieTei»;

-cuetunkoB EPQS - B coorBerctBum ¢ mokymentom PM 1039597-26:2002 «Cyeruynku
ANEKTPUUECKON YHEPTUN MHOTOPYHKIIMOHATBHBIE EPQS»;

-ana YCII DKOM-3000 - mo nmokymenty «I'CH. Kommiekc mnporpaMMHO-TEXHUYECKUI
u3mepurenbplii OKOM-3000. Meroauka mnoepku. I1BKM.421459.003 MII», yTBepKIeHHOMY
' CU ©I'YI1 «cBHUMUMC» B mae 2009 r.;
pamuouacst MUP PU-01, npuHMMAaroue CUTHAIBI CIYTHHKOBOM HaBUTanuoHHou cuctembl Global
Positioning System (GPS), Perucrpaunonnsiii Homep B dDenepanbHoM HHPOpMAIMOHHOM (OHIE
Ne 27008-04;

-nepeHocHoi komiboTep ¢ [1O u ontuyeckuil npeoOpa3oBarensb Ajii pabOThl C CYETUHKAMU
cuctemsl U ¢ [10 st pabotsl ¢ pagunoyacamu MUP PY-01,

-tepmorurpomerp CENTER (mon.314): nuama3on u3mepeHuit temmeparypsl or muHyc 20
no wioc 60 °C, muckpernocts 0,1 °C; muana3oH HM3MEpEeHWUH OTHOCHTEIHHOW BiaXHOCTH OT 10
1o 100 %, nmuckpetHocts 0,1 %.

JlonmyckaeTcsl MPUMEHEHHE aHAJIOTUYHBIX CPEJICTB TOBEPKH, OOECIICUYMBAIOIINX ONpEACTICHNIE
METPOJIOTHUECKUX XapaKTepUCTUK roBepsieMblx CHU ¢ TpebyemMoil TOUHOCTHIO.
3HaK MOBEpKH HAHOCHUTCS Ha CBUACTEIBCTBO O TIOBEPKH.

Caeiennsi 0 MeToMKax (MeT01axX) 3MepeHHUi

NpPUBEJAEHb B JOKyMEHTE. «MeToauKa HU3MEpPEHUU DJIEKTPUUYECKOM HHEPrUM M MOIIHOCTH C
UCIIOJIb30BAaHUEM CHCTEMbl aBTOMAaTHU3MPOBAaHHONW MH(OPMALMOHHO-U3MEPUTEILHON KOMMEPUYECKOIrO
yueta anektposneprun AUVC KYD EHOC TIC 220 kB Kanununckas». CBUAETENBCTBO 00 aTTecTalun
meromuku (Metonos) uamepennii AUMC KY3 RA.RU.311298/180-2016 ot 08.09.2016 r.
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HopMaTHBHBIE JOKYMEHTbI, YCTAHABJIMBAKIIME TPe0OBaHUSA K CHCTeMe aBTOMAaTHU3MPOBAHHOI
HH(OPMALMOHHO-U3MEPHUTEJBHOH KOMMepYeckoro y4uera ajekrpodHeprun AUMC KYJ EHIC
IIC 220 kB Kanununckas

I'OCT 22261-94 CpenctBa H3MEpEeHHMH 3JIEKTPUUECKUX M MArHUTHBIX BeiauuuH. OOmue
TEXHUYECKHE yCIOBUSI.

I'OCT 34.601-90 Uudopmanmonnas  texnomorus. Kommuiekc  crangapToB  Ha
ABTOMATH3UPOBAHHBIE CUCTEMBI. ABTOMATH3UPOBaHHbBIE cUCTeMbl. CTaauu CO3/1aHusl.

I'OCT P 8.596-2002 T'CHU. Merponoruyeckoe oOeCleyeHHe H3MEPHUTEIbHBIX CUCTEM.
OcHOBHBIE TOJIOKEHUS.

H3roroBurten

[Iybnuunoe akuumoHepHoe oOmectBo «®DenepanbHas cereBas KommnaHus — EnuHoit
sHeprerryeckoii cucreMbr» (ITAO «PCK EDCx»)

WHH 4716016979

Anpec: 117630, r. MockBa, yi1. Akagemuka Yemomest, 5A

Tenedon: +7 (495) 710-93-33

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

Web-caiit: www.fsk-ees.ru

E-mail: info@fsk-ees.ru

3asBuTein

OO0m1ecTBO c OTpaHUYEHHOM OTBETCTBEHHOCTBIO «HX)eHepHbIT LEHTP
«OHEPI'OAYAUTKOHTPOJIb» (OO0 «UI1] DAK»)

WHH 7733157421

Anpec: 123007, r. Mockga, yi. 1-as Maructpanbhas, 1. 17/1, ctp. 4
Tenedon: +7 (495) 620-08-38
dakc: +7 (495) 620-08-48

HUcnbiTaTeJbHbIN HEHTP

@enepallbHOE  TOCYJApCTBEHHOE YHMTAapHOE Mpennpusatue «Bcepoccuiickuii  HaydHO-
UCCIIeI0BATEIbCKUI HHCTUTYT METpOJIornueckoi ciyx0b» (PI'YIT «BHUUMC»)

Anpec: 119361, r. Mockga, yn. O3epnas, 1.46

Ten./dakc: (495)437-55-77 | 437-56-66

E-mail: office@vniims.ru, www.vniims.ru

Atrecrar akkpenutamuun OI'VII «BHUHMMC» no mnpoBeneHHIO HCIBITAaHUM CpEACTB
u3MepeHui B uenax yreepxaenus tuna Ne 30004-13 ot 26.07.2013 .

3aMeCTHTENh

PykoBomurens denepanbHOro

areHTCTBA M0 TEXHHYECKOMY

PETYJIIMPOBAHUIO U METPOJIOTUU C.C. Tony6es

M.m. « » 2017 r.
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