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1 HABHAYEHUE

1.1  Cyeryuku  SIEKTPUYECKOM  DSHEPrUM  MOCTOSIHHOIO  TOKa  AJEKTPOHHBIC
CKBT-®-MAPCEH (mamee — cuerunku), wusroraBnuBaembie 1o ['OCT 10287-83 wu
TY 4228-038-49976497-2013, nmpenHa3sHaueHbl ISl ydeTa AJIEKTPHUECKOM SHEPIUU B PEXUME
notpedyeHus (IpsAMOM) WM B peKUMax NOTPeOJIeHUs U BO3Bpara (IIpsIMOM U PEBEPCHBHOM) Ha
9JIEKTPONOJIBUKHOM COCTaBE JKEJE3HBIX JOpPOr U TOPOJACKOrO0 TPAaHCIOPTa, HA TATOBBIX
MOJACTAHIUAX M JPYTUX OOBEKTaX MPU OTCYTCTBUU B BO3JyXE ITUX IMOMEIICHUN arpecCUBHBIX
MapoB U ra3oB.

1.2 Cyetunk CKBT-®-MAPCEH BHeceH B ['ocynapcTBEHHBINM peecTp CPelICTB U3MEPEHUI
nox peructparmoHHbiM  Ne  58638-14, wumeer CBHACTENBCTBO 00 YTBEPKICHUM THIA
RU.C.34.001.A Ne 56973, BeimanHoe @enepaiabHbIM ATEHTCTBOM 10 TEXHHYECKOMY
PerymupoBanuto u Mertponoruun (manee - ®ATPM). Cpok neiictBus cBuierensctBa ¢ 29
ceHTsa0ps 2014 r. 1o 29 centsa6ps 2019 r.

1.3 PaGouue ycnoBusi MPUMEHEHUS CUETYMKOB B 3aKPBITHIX TOMEIECHUSX:

- TeMIIepaTypa oKpyxarouiero Bozayxa or Munyc 40 °C no mitoc 50 °C;

- CUCTYHMKH COXPAHSIOT pab0TOCIIOCOOHOCTH MPH MPeAeIbHBIX TemrepaTypax Muayc S50 °C
u moc 60 °C;

- OTHOCHUTENbHAs BIaXXHOCTH He Ooiiee 90 % npu Temnepatype Bo3ayxa 35 °C;

- atmocdepHoe nasienue ot 60 no 106,7 klla.

1.4 [1o ycTOMYMBOCTH K MEXaHUYECKUM BO3JICUCTBHUSAM IIPH IKCIUTyaTaAllUU UCTIOTHEHUE
cuetunka oObIkHOBeHHoe 1o ['OCT 10287-83 u COOTBETCTBYeT TIpyMIe MEXaHHYECKOIo
ucrionHeHuss M25 nmo I'OCT 17516.1-90, Ho mpu BuOpanuu dacrotoi or 10 mo 100 I'p ¢
yckoperuem a0 10 M/c? 1 OJIMHOYHBIX yiapax JUIMTETbHOCTHIO OT 2 10 20 MC ¢ YCKOPEHHEM 0
30 m/c?.

1.5 Cyeruuk paboTaer ¢ HapyXHbIM CTaHJIAPTU30BAHHBIM B3aHMO3aMEHSEMBIM LIYHTOM
(manee — mrynr) knacca Tounoctd 0,5: 75 HIC uzroraBmuaemoro o ['OCT 8042-93,;

[Io TpeOoBaHMIO 3aKa3uMKa CUETYMK MOXKET OBITh M3TOTOBJIEH ISl pabOThl C HIYHTOM
150 IIC, KOTOpHIi B KOMITJICKT TIOCTAaBKH HE BXOJTHT.

1.6. IIutanne cuéTyrka OCyIECTBISIETCS:

- B KOMIUIEKTe ¢ OamnacTHeIM ycrpoiictBoM nutanus (BYII) ot uzmepsiemoit cetu (kpome
ucnonHenus Ha 100 B);

- OT BCIIOMOTATEIBHOM CETH MOCTOSIHHOTO MJIM TIEPEMEHHOT0 TOKa Yepe3 mpeodpazoBaresb
nutanud [II1, ¢ ranbBaHWYecKON pa3BsA3KON MEXAy BXOJIHBIMHU U BBIXOAHBIMHU IensiMu 10 kB
HaIpsKEHUs TOCTOSIHHOTO ToKa U 9, 5 KB HamnpsikeHus: IepeMEHHOT0 TOKa;

- OT BCIIOMOTATEIbHOW CETH TOCTOSHHOTO HWJIM TEPEMEHHOTO TOKa ISl CYETUYHUKOB C
HanpspkeHueM 800 1 MeHee BOJIbT;

Jns Bapuanta ucnonnenus cuerunka 3000 B, 300 A B KOMIUIEKT MOCTaBKH BXOIUT
ucnosuenue bYII B koxyxe.

1.7 Cyetunk, B 3aBUCHMOCTH OT HCIOJHEHHUS, MOJKIIOYACTCS B HU3MEPIEMYIO CETh IO

CXeMe «C 00muM MHHYcOM» (KOrJa IIYHT BKIIOYAE€TCS B pa3pblB MHUHYCOBOTO IIPOBOJIA,

2
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HAIIpUMeEp, MIPH y4eTe YHEPTUH, PACXOTYEMON HA TATY MOE30B) WU «C OOIIMM ILTIOCOMY (KOTaa
IIYHT BKJIIOYEH B pa3pbIB ITIOCOBOTO MPOBOA, HAPUMED, IPU y4eTe SHEPTUH, pacXoayeMon Ha
COOCTBEHHBIE HYXJbl [O€37a, WM IPU y4yeTe HHEPruu B BBIXOJHBIX (UIEpax TATOBBIX
TTOJICTAHIIHH ).

[To TpeGoBaHuMIO 3aKa34YMKa MUTAHUE CYETYMKA C HOMHHAJIBHBIM HampspkeHueM Huxke 1500
B u cxemoii MOAKIIOUEHUS «C OOUIMM MHHYCOM» MOXET OCYIIECTBIISTHCS OT BCIIOMOTATEIbHOMN
cetu noctosiHHOro (ot 40 10 300) B wiu nepemennoro tToka (ot 30 mo 230) B wactoroii ot 49 10
61 I'm.

[Io TpebGoBaHMIO 3aKka3uMka NUTAaHHE CUETYMKA MOXKET OCYIIECTBISTHCS  OT
BCIIOMOTaTelbHOU ceTu mocTosHHoro (ot 40 no 60) B wiu mepementoro toka gactoroit (ot 30
10 50) B gacroroii ot 49 10 61 I'li, Wk OT BCIIOMOTaTEIBHOM CETH MOCTOSHHOro Toka (110 + 35)
B uepes npeobpazoBarens nutanwus [111.

[Ipn nutanum cuetTuynka OT BcroMmorareiabHoi cet BYII He ucnonp3yeTcss U B KOMILIEKT
MOCTABKHU CUETYHMKA HE BXOJIUT.

[To TpeboBanuio 3akazumka cuetTunk CKBT-O-MAPCEH mnocraBnsieTcs ¢ MOHTaXHOM
[IaHEJIbI0, UMEIOIEH YCTAHOBOYHBIE Pa3MEpPBI, IPEACTaBIECHHbIE HA PUCYHKE 2.2.

CwéMm undopmarnuu yepes uHTep(derchl CBI3M BO3MOKEH TOJBKO MPH MOJaue MUTAHUS Ha
cuétymnk. g 3TOro cu€T4MK AOJDKEH OBITh MOJKIIOYEH JIMOO HAMpPsIMYI0 K BCIOMOTAaTeIbHOM

ceTH nurtanus, Jnbo yepes [1I1.

2 OCHOBHBIE TEXHUYECKHUE XAPAKTEPUCTUKH

2.1 Tlo Ttounoctu yuera osaekTposHepruu, cornacHo ['OCT 10287-83, cuerunk
COOTBETCTBYET Kitaccy Tounoctu 1,0 umm 0,5.

Cuérunk ¢ knaccoM tou”octu 1,0 nmeer o6o3nauenne CKBT-O-MAPCEH-1,0

Cuétyuk ¢ knaccoM TouHocTH 0,5 nMmeer o6o3nauenne CKBT-O-MAPCEH-0,5

OkoHuaTenbHasi MOrPEIIHOCTh KOMIUIEKTa CYETYHMKA OIpEAeNIeTcsl KJIacCOM TOYHOCTHU
IIYHTA U, €CJIM UCII0JIb3YeTCsl, TpaHCopMaTopa TOKa.

2.2 CderynKk WMeEeT OJJIEKTPOHHBIA CYETHBIH MEXaHHW3M, OCYIICCTBISIONUN yd4eT
WU3MEPEHHON AJIEKTPUYECKON dHEpruu. B kadecTBe qucIuies 3J€KTPOHHOTO CYETHOIO MEXAaHMU3Ma
HCTIONIB3YETCS KUIKOKpUCTAUIMYECKU nHANKaTop (ganee — KKU).

VYurenHasa sHeprusi orobpaxaerca uudpamu XKW B kumoBaTT-uacax HENOCPEICTBEHHO
WIM [PU YMHOKEHHH MOKa3aHUH Ha MHOXHUTENb, kpaTHbli 10", rae N — 1enoe monoxkuTenbHOE
YHCIIO.

O6o3nauenue enuHuibl u3mepenus sHepruu (kWeh) u mMHOXuTENs (IpU €ro HaJIM4YWM)
yKa3aHbl Ha HIUTKE CUETYHKA.

KommuectBo necarnunbix paspsnos XKKU He menee 6.

CuéTunk MMeeT OJMH BXOJ ISl M3MEPEHMs HANpsKEHUS U JIBa BXOJA JJISl U3MEPEHUSs
ToKa. CYETUMK OCYIIECTBIISAET YUET IIEKTPUUECKON SJHEPTUHN IO IBYM KaHaJIaM:

- IEPBBI - HANPsHKEHUE YMHOXKAETCsl Ha TOK IIEPBOr0 BX0/1a

- BTOpOH - HallpshKEHUE YMHOXKAeTCs Ha TOK BTOPOro BX0/1a
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Kaxnplif n3 kaHanoB y4éTa MOXKeT ObITh HE3aBUCHUMO 3allpOrPaMMUPOBAH Ha YUET SHEPTHH
KaK B pexXHMe MOTpeOsIeH s, TaK U B peXXUMe MOTpeOJIeHNs U BO3BpaTa.

JUis CcYeTYuKOB, NpPEeJHA3HAYEHHBIX [UIsl y4eTa SHEPruu B peKuMax MNOTpeOsieHus u
BO3BpaTa, uH(popManus o0 sHepruu orobpaxkaercs Ha JKKWM moodepenHo ¢ mpu3HAKOM
YYUTBIBAEMOU SHEPTHMU:

«1_» — motpebiieHue Mo NepBoOMy KaHally y4€Ta;

«2_» — BO3BpAT 10 NEPBOMY KaHaIly y4éTa;

«3_» — moTpebdIieHre TI0 BTOPOMY KaHATy y4éra;

«4_» — BO3BpaT MO BTOPOMY KaHATy y4é€Ta;

[To TpeOoBaHMIO 3aKa3unKa CYETYUK MOKET OBITH 3alPOrPAMMUPOBAH Ui yYETA SHEPTUU
TOJIBKO I10 IIEPBOMY KaHay.

Bpewmst otobpaxkenust nnpopmanuu KKU He MeHee 6 neT, HE3aBUCUMO OT HATUYHS WA
OTCYTCTBHSI U3MEPSAEMOI0 HAIIPSKEHUS U HAIIPSKEHUSI BO BCIIOMOTaTE€IbHON CETH MUTaHUSI.

Bpewms coxpanenus undopmanuu B cueTunke He MeHee 10 JieT, He3aBUCUMO OT HAIWYHs
WM OTCYTCTBUS U3MEPSIEMOT0 HAIIPSLKEHUS BO BCIOMOI'aTEIbHOW CETH MUTAHUS.

2.3 Cyeruuk, npenHa3HayeHHbIN A1 padoThl ¢ mryHToM 75 1IC, nzroraBauBaeTcst Ha OHO
M3 3HaYE€HUH HOMUHAIBHEBIX TOKOB: 5; 50; 100; 150; 300; 500; 750; 1000; 1500; 2000; 3000; 4000;
5000; 6000; 7500 A.

Cueruuk, npeaHa3HaueHHbIH Uit paboThl ¢ myHToMm 150 LC, usroraBnuBaercs Ha OJIHO
13 3HaYeHu HoMuHAILHBIX ToKOB: 150; 300; 500; 750; 1000; 1500 A.

TokoBble BXOABI CUéTYMKAa HE3aBUCHUMBI JpPYyr OT JApyra U  MOLYT ObITh
3alporpaMMHUPOBaHbl Ui JII0OOTO U3 BBIIICTIEPEUYUCICHHBIX THIIOB IIYHTA W Ha JIO0OW W3
BBIILIECIIEPEUNCIIEHHBIX HOMHUHAJIOB TOKA.

CueTurK M3rOTaBIMBACTCS HA OJHO M3 3HAYCHWN HOMHUHAIBHBIX HampspkeHuit: 100; 400;
600; 800; 1500; 3000 B.

2.4 MouHocTb, noTpedisemMas napaieabHON Lenblo cueTyrka, He npesbimaer 0,4 Bt Ha
kaxpie 100 B HOMHMHAIBHOTO HAMPSKEHUS.

MorutHoCTb, OTpeOsieMasl MOCIe0BaTEIbHON ENbI0 CUETYMKA TPH HOMHUHAJIBHOM TOKE,
He npesbimaer 1 MBT.

2.5 MomHoctb, norpednsemass BYII cuerunka oT u3MepsieMoil ceTH HampsKeHUs He
npesbiiiaet 5 Bt Ha kaxxapie 100 B HOMUHanbHOTO HaPsHKEHUS.

2.6 MomHocTh, mOTpedsiseMas CUETYMKOM OT BCIIOMOTATEIbHONM CETH IHTaHUs
IOCTOSIHHOTO TOKa, He TMpeBbliaeT 5 BT. AKTHBHas M MOJHAas MOIIHOCTb, MOTpedisemast
CYETYMKOM OT BCIIOMOT'aTE€JIbHOW CETH NMUTAHUsS IEPEMEHHOTIO TOKA, HE MpeBblaeT 4 Bt u 5 BeA
COOTBETCTBEHHO.

2.7 MakcumanbHbIN TOK cyeTunka coctasisgeT 150 % HOMUHANBHOTO

2.8 MakcumasibHOE HanpsKeHHe cueTunka coctasiisieT 140 % HOMUHAIBHOTO.

2.9 3HavyeHHs MOMYCKaeMO CHCTEMaTHYeCKOW COCTaBISIONIEH OCHOBHOW OTHOCUTEILHON

MOTPENIHOCTH CUETYHKA (B JajbHEHIIEeM - OTrPEeUIHOCTh) UIsl PEKUMOB MOTpeOIeHUsI U BO3BpaTa
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B HOPMAaJIbHBIX YCiI0BUAX, NpuBeAeHHbIX B ['OCT 10287-83, 1 HOMMHAJIBLHOM HaIpSHKEHUU HE

MIPEBBINIACT MPEACIIOB, YKa3aHHBIX B Ta0mmie 2.1.

Tabmnma 2.1
Tok, % HoMUHaNIBHOTO 3Ha4YeHus | [Ipemensl norpentHocty At | IIpeaenbl morpenHoCTy s
cuérunka kiaccom 1,0, % cuérunka kiaccom 0,5, %
5 +6,0 +4,0
10 +3,0 +20
20 +20 +1,0
Ot 50 1o 150 BKIIFOYUTENIBHO +1,0 +0,5

2.10 ITopor 4yBCTBUTENBHOCTH. TOK, TP KOTOPOM CUETHBIA MEXaHU3M TOIy4aeT
MMITYJIbCBI, HE MpeBbIacT | % HOMUHAJIBHOTO 3Ha4E€HUs TOKA IIPU HOMHHAJIBbHOM HaIPSLDKEHUN
KaK B peKUMe NOoTpeOsIeHus, Tak U B peKUME BO3BpaTa SHEPIUU B CETb.

2.11 OrcyrctBue camoxoza. Ilpu OTCyTCTBMM TOKa HAarpy3Kd M 3HAYCHHWU HAIPSDKEHUS,
paBaom 60%, 100% wu 140% HOMWUHAIBHOTO, B CUCTHBIM MEXAHHW3M CUCTYMKA HE JOJIKHO
HOCTYNUTH OoJiee 1 uMmysbca

2.12 CyeryuK HMeeT HMHYJIbCHBIM BBIXOJ HHPOpPMALMHU, C ABYMS COCTOSHHUSIMH,
OTJIMYAIOIINECS UMIIEAHCOM BBIXOJIHOM LIETIH.

B cocrostanu "3amMKHYTO" CONpPOTHBIIEHHUE HMMITYJIBCHOTO Bbixona He Oonee 200 Om. B
cocTosiHuM "Pa30MKHYTO" COIPOTUBIIEHHE UMITYJIBCHOTO BbIX0/1a HE MeHee 50 KOM.

[TpenenbHast cuila TOKa, KOTOPYIO BBIACPKUBAET UMITYJIbCHBIA BBIXOJ] B COCTOSIHUM "3aMKHYTO",
cocraBisieT 30 MA. [lpenenbHO nOMycTUMOE HANpPSYKEHUE HA BBIXOAHBIX 3aKUMax MUMITYJIbCHOIO
BbIXOJ1a B cocTostHUM "Pa3zomknyT0", coctraBisiet 24 B.

dakTHyeckoe NepeAaToyHOe YMCIO CUYETYHMKA (YHUCIO MEPHUOJ0B M3MEHEHUs HMIIeJaHca
BBIXOJHOM LE€NM MMITYJIbCHOI'O BBIXOJA NPU INPUPAIICHUH IMOKA3aHWN CYETHOTO MEXAaHM3Ma Ha
1 xBTeu) 1omkHO coBNaAaTh ¢ NepeaaTOYHbIM YUCIOM, YKa3aHHOM Ha IIUTKE CUETUYHKA.

Ha muTtke cueTunka yCTaHOBJIEH MHIUKATOP €AMHUYHBIN, 3aKUTAIOIIMNICA CUHXPOHHO CO
CJIeZIOBaHUEM UMIIYJIbCOB C UMITYJIBCHOT'O BBIXOJa HH(OPMAIIHH.

Cuérunk, npeaHa3HAuYeHHBIM [UIsl y4€Ta DHEPruM IO JBYM KaHajlaM, HMEET JBa
MMIYJIbCHBIX BBIXO/A U JBa €IMHUYHBIX MHIMKaTopa. [lepBblil kaHan y4éra: JeBbI €TUHUYHBII
WHJUKATOP, BTOPOM KaHaia y4éTa: IpaBblii €IMHUYHBIN UHANKATOD.

2.13 DneKkTpUyYecKoe CONPOTHBIEHHE W30JSALIUM MEXKIY OHIEKTPUYECKUMH LEMsIMU
cuetunka (bVYIl), coenuHeHHBIMH MeXAy cOOONM M METANIMYECKUMHU HAPYKHBIMU YacTSIMH
KOpIyca JUisl CYETYMKOB ¢ HOMUHAIBHBIM HamnpsbkeHueM 10 1000 B BkirountensHO He MeHee 40
MOwM mmoc 20 MOM Ha kaxaele nocieayrouue noiusie 1 HenosHble 1000 B HomuHAmbHOTO
HaANpPsSDKEHUS CUETUUKA.

2.14 Vzonmsmust MeXAy BCEMH JJICKTPHYSCKMMH TensMu cuyetunmka, bBYII, TIIT
COCTMHCHHBIMH MEXJy CO00H, M METAUTMYECKUMH dYacTsIMH Kopmyca cuetumka, BYII, TIIT
JIOJIKHA BBIJIEPKUBATH B TEYEHHE | MUH BO3/E€HCTBHE JIEHCTBYIOIIETO 3HAUEHUSI UCTIBITATEIBHOTO

HAITPAKCHUA CHHYCOHI[aHLHOﬁ (I)OpMBI .



MC2.720.500 IIC

— mo 'OCT 10287-83 - mist CYETYMKOB C HOMHHAIBHBIMH HampspkeHusMu g0 1000 B
BKJTIOUHTEILHO;

— 9,5 kB uactoroit 50 I'iy - 111 CUETYUKOB C HOMUHAJIbHBIMU HampsbkeHusmu 1500 B u
3000 B.

2.15 llnst cyeTunkoB ¢ HOMUHATBHBIMU HanpspkeHussMu 1500 B u 3000 B uzomnsnus mexmy
BCEMH JJICKTPHUYECKUMH IETSAMH CUETYMKA COCIMHEHHBIMH MEXIY COOOM, M METaUIMYeCKUMHU
yactaMu kopnyca cuetuuka, BYII u IIIl, nomkHa BblaepKUBaTH B T€UEHHE | MUH BO3JIEHCTBUE
UCIIBITATEIBHOTO HAIPSKEHUS MOCTOSTHHOTO Toka 10 kB kaxaoif moisipHOCTH.

2.16 WM3ossiust MeXIy TOBEPOYHBIM BBIXOJIOM, BCEMHU HHTEP(PEHCHBIMH BBIBOJIAMH,
COCTMHCHHBIMH MEXy COOON M BCEMH OCTAJIbHBIMU DJICKTPUUECKUMHU LETISIMH, METAJUTHYCCKUMU
YacTSAMU KOPITyCca CUETYHMKA, COCTUHEHHBIMHU MEXIy COOOM, JOJDKHA BBLICPKHBATH B TCUCHHUE
1 MuH BO3JIEHCTBUE UCTIBITATEIILHOTO HAIPSHKCHUS TTOCTOSHHOTO TOKA 6 KB KaI0il moysipHOCTH
U B TeUeHHE | MUHYTBI — BO3/EWCTBUE UCIBITATEIBHOTO HAMIPSHKEHUS] CHHYCOUJAIBHON (hOPMBI
nerctyrouero 3Hauenus 4 kB wactoroit 50 I'm.

2.17 V3onsmus MeXy BXOAHBIMU dJekTpruaeckumu nersimu [, coemuHeHHBIMUA MEX Ty
co00i, U BBIXOMHBIMH AJIeKTpudeckumu mersmu [1I1, coenmnHeHHBIME MEXITy COOOH, TOJKHA
BBIJICPKUBATh B T€UCHUE | MHUH BO3JEHCTBUE MCHBITATEILHOIO HAMPSHKEHUS MOCTOSHHOTO TOKa
10 kB xaxmoi mnonsgpHocty W | MHUH BO3JEHCTBUE HCIBITATEIBHOTO  HAMPSHKEHUS
CUHYCOMIaJIbHOM (popMmbl felicTBytomIero 3HaueHus 9,5 kB wacroroii 50 .

2.18 Jlig CYETYUKOB C IIMTAaHHEM OT BCIIOMOTAaTCIbHOW CETH IIOCTOSHHOI'O WIIM
MEPEMEHHOT0 TOKAa M30JSLUS MEXAY BXOJIHBIMU SJEKTPUYECKMMHM LEMAMH CYETYHKA,
COCIMHEHHBIMU MEXAY COOOH, M IENbl0 MUTAaHUS CUETYMKA JOJIKHA BBIIEPKUBATH B TeueHue 1
MHUH BO3JICHCTBUE JCHCTBYIOIIETO 3HAUEHUS MCHBITATEILHOIO HAIPSHKEHUS CHUHYCOMIATbHON
dopmsi 3 kB wacroToit 50 I'm.

2.19 Cuérunk umMeeT BCTpOCHHbIE Yachkl. TOUHOCTD X0/1a cocTaBiseT + 0,5 ¢/CyTKu BO BCEM
nuana3oHe pabo4ux Temmeparyp.

2.20 Macca cuerunka He 6oiee 1,5 kr;

- CYETYMKA, CMOHTHUPOBAHHOTI'O HA MOHTA)XHYIO ITaHeNb — 2,8 KT;
- BYII ncnonuenunii 3000/65 B u 1500/65 B — 2,0 kr;
- BYII B koxyxe — 3,5 kr;
- BYII ucnnonuenunit 800/65 B, 600/65 B 1 400/65 B - 1,0 kr;
- IIIT - 0,4 kr.
2.21 TabGaputHple M ycTaHOBOYHBbIE pa3Mepbl cuerunka, BYII u IIIl nmpuBeneHs! Ha

pucynkax 2.1 —2.6.
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Pucynok 2.1 — 'abapuTHbIE 1 YCTAHOBOYHBIE pa3Mephl CUETUHKA
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Pucynok 2.2 — 'abapuTHbIE 1 YCTAHOBOYHBIE pa3Mepbl CUETUHKA,
CMOHTHPOBAHHOT'O HAa MOHTa)KHYIO IIaHEIIb
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Pucynok 2.3 — I'aGaputHbie 1 ycTaHOBOUHBIE pazmepsl BYTI
ucnonuenuit 3000/65 B u 1500/65 B
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Pucynok 2.4 — 'abapuTHble 1 ycTaHOBOUYHBIE pa3mepbl BYII

ucnonaenut 800/65 B, 600/65 B u 400/65 B

26,778
4 oTe.

360+1

230%05

A O A A A A A A A
DD N~ B BN S B Suns Sn s B B s Smn s amn S aan S |

PP - W~ - - - W~ - - B~ W - S~ - |

| e—

B BEAS Ru ~ NSRS S SEa S mun s aun s mun S Sun S aun S aunS aan S S 8 S )

. — I | ———— T
299+] ML T a1t ‘ % 235+0,5

Pucynok 2.5 — T'abaputhsie u yctaHoBouHbIE pa3mepbl BYII 3000/65 B B koxyxe
JUis BapuaHTOB ucnonHeHus cueryrnka 3000 B, 300 A «c oOmm MUHYCOM»
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Pucynok 2.6 — 'abapuTHbIC U YCTAaHOBOYHBIE pa3Mepsl peoOpasoBarens nutanus 111

2.21 CepneHusi 0 COJepKaHNU IIBETHBIX METAJIJIOB
2.21.1 CYeTyuk COACPKUT LIBETHBIC METAJLIbI:
AITIOMHHUN U aJIIOMUHHUEBEIE CILIAaBBI — 35 T

MeIb U CIUIaBbl HA MEIHOU ocHOBE — 620 T.

=
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3 KOMIIVIEKTHOCTD

3.1 B KOMILIEKT ITOCTaBKH BXOJIAT:

- CYETYHK C KPBIIIKON 32)KMMHOM KOPOOKH 1w,
-BYIT Y wm TI11 ¥ 1 mr.;
- IIYHT 2 1 mr.;
- BOn ® 1 wr.;
- untepdeiicuas miata RS232 wm RS422(RS485) © 1 mr.;
- uHTepdeiicHas wiata ¢ paguo Moxyinem 433 MI'g ©) 1 mr.;
- COGMHHUTENBHEIC IPOBOA *) 1 xomm.;
- MOHTAKHAs [IAHEIb ) 1 mr.;
- maciopt MC2.720.500 TIC 1 7K3.;
- HHCTpYKLUA 110 perynuposke MC2.720.500 11 0 1 3k3.;
- Metoauka nmosepku MC2.720.500 MII 6 15k3,;
- PYKOBOZCTBO 110 cpenHeMy pemonty MC2.720.500 PC L 1 3k3.;
- IporpamMMa apaMeTpu3aIiy CYeTYNKa U Kabemb uIst cBsizu ¢ OBM 8) 1 9K3;
- MOTpeOUTENbCKAsl Tapa 1 .

[Ipumeyanus

1 BYII nocraBnsercs TOJBKO IS CUSTUMKA C TUTAHUEM OT U3MEPSEMOM CeTH.

Bapuant ucnonnenus BVYII mocraBmseTcss B COOTBETCTBUM C HOMHHAJIBHBIM HAINPSIKEHHEM,
YKa3aHHBIM Ha IIUTKE CUETUYHKA.

Jus BapuanTa ucnonHerns caeranka 3000 B, 300 A «c o0muM MHHYCOM» B KOMIDIEKT MTOCTaBKH
BxoauT ucnoiHenue bYII B koxyxe;

2 Ilo tpeboBanmio 3akazuvka yHT 75 LC MoxkeT ObITh WCKIIOYEH M3 KOMIUIEKTa IOCTaBKU
cuetunka. [llyat 150 HIC B KOMIUIEKT MOCTAaBKU HE BXOJIHT;

3 MoHTa)KHast aHes b [OCTaBJIETCS M0 TPEOOBAHMIO 3aKa3UHKa;

4 CoenuHUTENbHBIE MPOBOAA MOCTABISIFOTCS 10 OTAEIHHOMY JIOTOBOPY TOJBKO JJISI CYETYHKOB C
HOMHHAJIHHBIM HanpsbkerreM 3000 B, BKITFOYaeMBIX 110 CXeMe «C OOIIHUM MUHYCOMY;

5 Mo TpeboBaHMIO 3aKa3YMKa CYETYUK MOXKET TIOCTABIATHCS C Ipeodpa3oBaTenem nutanus (I111)

6 IlocTaBnseTcs Mo OTAEILHOMY TOTOBOPY;

7 Kommnekt pemoHTHOW nokymenrtanuun MC2.720.500 BPC mnocraBngercs mo TpeGOBaHHIO
opranuzanui (cayx0), IPOU3BOAALINX ITOBEPKY, PETYINPOBKY, PEMOHT, I10 OTJEILHOMY AOTOBODY;

8 IIporpamMmHOe obecrieueHHe JJisi aBTOMATHUECKOW PETYIUPOBKH CUYETYHKA U PYKOBOJCTBO
omneparopa, onrtoronoska no 'OCT 61107, 6ok nutanus u kadenb it cBsi3u ¢ OBM nocraBnsorcs 1mo

OTJIETBHOMY JOTOBODY.

4 YCTPOMUCTBO U NPUHIIUI PABOTHI

4.1 CtpykTypHas cxema cueT4rKa IIpUBeIeHa Ha pUCYHKe 4.1.

4.2 CdeTyuK COCTOUT U3 U3MEPUTETHLHOTO 0sioKa (nanee — MIb) u BctpoeHHOTO AenuTens
HanpsbkeHus (nanee — JIH), KoTopble BHIIOJIHEHBI Ha IBYX NeUaTHBIX IJ1aTaX U CMOHTHPOBAHBI B

MJIaCTMAcCOBOM KOpITyCE.
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Tak ke cuérunk, Mo TpeOOBaHMIO 3aKa34MKa, MOXKET COAePKATh IUIaTy 00paboTKH
unpopmaruu (bON).

4.3 Berpoennsriit JIH cioyxut m1s cornmacoBaHusi BbIXOgHOTO HanpspkeHUs Uu,
IIPONOPLIUOHAIEHOTO HAIPSKEHUIO U3MepsaeMoil ceT Uusy Wit Tipu ToBEpKe HAPsHKEHUIO Unos, ©
Bxoz0M Wb u npencrapnser co0oii Habop BEICOKOTOUYHBIX BBICOKOCTAOMIIBHBIX PE3UCTOPOB.

PerynupoBka koaddunuenta nenenus JJH ocymectBisiercst 1u60 nepeMeHHbIM
PE3UCTOPOM, JTMOO MOCTPOCUHBIMU PE3UCTOPAMH.

4.4 Ub cocrout u3 mukpokontpouiepa (MK) umeroriero B cBoéM coctaBe 3 HE3aBUCUMBIX
Curma/lensta ALIIL, sHEproHe3aBucuMoi namstu, 6sioka naaukauu (QKKHW), umMmynbcHBIX
BBIX0/I0B HH(OpPMALIMK, BCTPOSHHOT'O PE3EPBHOIO JIEMEHTA MUTaHUs U OJI0Ka MUTaHUA (Hajee —
BID).

4.5. Ha Bxoapl Toka mojaroTcs HampspkeHuss Ui ¢ 1IyHTa, NpOMOPIUOHAIBHOE TOKY
U3MEpSIEMOii CeTH, a Ha BXO/bl HanpspkeHus — HanpspkeHue Uu ¢ Beixoaa JIH. MukpokoHnTposiep
U3MEpSieT HANpPSDKEHUS M PACCUMTHIBAET DJHEPIHI0, MOTPEONEHHYI0O OT M3MEpsieMOW CEeTH WU
BO3BPALICHHYI0 B Hee (B 3aBHCMMOCTH OT TEKYyHIero pexuma pabotsl). KamubGpoBouHbie
kodduimenTsl i kaxaoro u3 Curma/lensra ALl xpaHATCS B SHEProHE3aBUCHUMOW MaMSITH

MHKPOKOHTpOJIIepa. MeTpoJoruyecky 3Ha4uMasi 4acTh IPOrpaMMbl UMEET KOHTPOJIBHYIO CYMMY
0xA569 no nonmunomy CRC16 0x8005.

@  Uusm
CKBT-®-MAPCEH
KK
unos © Uu _ | OnTonopt no MOCT P
oH CurmaJenbTa | MOK61107-2001
o ALM
1 CmrM:IJ_Jl;ana MK BOU
l -
0]
Curmafenbta §
ALN o}
BMn 5
o
l \j \j \j \j \j
o o o
i = = - qw
Uil ui2 34 3o (n/a) B § 8
3338 D g 09
C X C % c x @
> 3 > i w
sS@®s®
= =

Pucynok 4.1 — CtpykTypHas cxema cyeTunka
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4.6 MK npou3BOIUT 3alKCh YYTEHHON SHEPIMU B SHEPrOHE3aBUCUMYIO MaMATh KaXIyio
CEeKyHLY H (dopMHpyeT CHTHaJIbl Ha MMIYJbCHBIX BBIXOJAX, KOJMYECTBO KOTOPBIX
IIPONOPLUOHAIBHO YYTEHHON dHEPIHUU.

Ecnu cuerynk npenHasHadeH Ul y4eTa SHEPIMM B IIPSIMOM M PEBEPCUBHOM PEXHMMax, TO
UCIIOJIB3YIOTCS J1BA HAKOIIUTEIBHBIX perucrtpa. Eciau c4€Tduk npenHasHadyeH i y4é€ra 3Hepruu
10 IByM KaHaJlaM, TO UCIIOJIb3YIOTCS JOIOJHUTENIBHBIE PETUCTPBI.

Ha XXKU noouyepe1HO BEIBOAUTHCS 3HAYEHUs YYTEHHOW MIIM BO3BPALLIEHHON YHEPTHUU.
BerpoenHblil anemeHT nutanus odecneunBaeT nutanue MUKpokoHTposiepa u JKKHW u naér
BO3MOYKHOCTb BU3YyaJIbHOTO CUMTHIBAHMS [TOKa3aHUH IPpU 00ECTOUNBAHUM CUETUHKA.

W3mepurenbHblii 0510k MMeeT cienyromue nudpoBbie HHTEpHEHCHI:

- onronopt o 'OCT P MOK 61107,

- USB (Bupryanbshsiii RS232).

4.7. Ecnu cuérunk coaepxutr minaty BOW, To coxpansercs mpodunb Harpysku ¢
3aJlaHHBIM UHTepBaoM ycpeaHeHust (ot 1 cekynmsl no 30 munyt). BOU moxer wumersb
crenyromue udpoBeie HHTEPPEHCHI:

- Ethernet 10Base-T/100Base-TX;

- RS232 nnu RS485/RS422;

- paguokanan 433 MI 1.

4.8 Ha wummnynecHbiii BIl momaercss wampspkenue Upyr OT BCIIOMOTATENbHOW CETH
HeriocpeacTBenHo, wiu vepe3 [, mmm ot m3mepsiemoirr cetu yepe3 BYIL. BII dopmupyer
BBIXOJIHbIE HAIPsDKEHUs, oOecrieynBaroliyue GyHKIMOHUPOBAHUE BCEX 3JIEMEHTOB CUETYHKA. DTH
HaIpPsDKEHUS TalbBaHUYECKH pa3Bs3aHbl OT M3MEPSIEMOM CETH WM BCIIOMOTAaTENIbHOM CETH

INUTaHUA.
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5 PECYPCBI, CPOKH CJHIYXBbbI, XPAHEHUS, TAPAHTUU U3I'OTOBUTEJISA

5.1 Cpennsist HapaboTKa cueT4yrKa 10 oTkaza He meHee 24000 .

5.2 Cpennuii cpok ciy>kObI cueTuYnKa He MeHee 15 Jier.

5.3 TpancnopTupoBaHUE U XpaHEHHUE

5.3.1 YcnoBust TpaHCIOPTUPOBAHUS CYETUUKOB B TPAHCIIOPTHOM Tape MpeAanpUsTHs-
M3TOTOBUTENS JOJDKHBI COOTBETCTBOBATH ycioBUsM XpaHeHus no I'OCT 15150-69 c yderom
tpeboBanuiit TY 4228-038-49976497-2013 (nanee — TY).

[IpenenbHbie yCIOBUS TPAHCHOPTUPOBAHUA: BEPXHEE 3HAUEHUE TeMIlepaTypbl — 1uioc 60
°C, HmxHee — MuHyc 50 °C, oTHOCUTENbHAs BIAXHOCTh Bo3ayxa 95 % npu temneparype 30 °C.

5.3.2 CyeTyuku JOJKHBI TPAHCIIOPTUPOBATHCS B 3aKPBITHIX KEJIE3HOJOPOKHBIX BaroHax,
MIEPEBO3UTHCS ABTOMOOWIIBHBIM TPAHCIIOPTOM C 3alUTOM OT JOXKIS M CHEra, BOJHBIM
TPAHCIIOPTOM, a TaKXK€ B F€PMETHU3UPOBAHHBIX OTAIUIMBAEMBIX OTCEKAaX CAMOJIETOB, TOJIBKO MPHU
YCIIOBUU YNAKOBKH B MHJIMBUIYaJIbHYIO (MOTPEOUTENHCKYIO) U TPAHCIIOPTHYIO Tapy.

TpancnopTupoBaHue CUETYMKOB K MECTy peMOHTa (3aMeHbl), 0e3 HHIWBHUIYaJbHOM
YIaKOBKH, JIOIYCKAETCSI TOJIBKO MPH YCIOBUU YIAKOBKH B TPAHCIOPTHYIO Tapy, HE Ooliee yeM B
TPH psiJia TIO BBICOTE, C 00s3aTEILHBIM MPUMEHEHUEM ITPOKIIAIOYHBIX MAaTEPHAIIOB TIOCIIEC KAXKIOTO
psiia 1o BBICOTE, MO MIYOWHE, NIMPUHE U IEPUMETPY TPAHCTIOPTHOM Taphbl.

TpancnopTupoBaHue JIOJKHO ocyllecTBiIATbC B cooTBercTBUM ¢ ['OCT 10287-83 u
MpaBUJIaMU TIEPEBO30K, ACHUCTBYIONIMMU Ha KaXKbI BUI TPAHCIIOPTA.

5.3.3 Cueruuku 10 BBEACHMUS B OKCIUIyaTallMI0O XPaHUTh Ha CKJIaJax B YIAKOBKE
NPEeANPUITUSI-U3TOTOBUTENSL TIPU TeMIiepaType okpyxaromero Bozayxa or 0 °C go 40 °C u
OTHOCHUTEIIbHOM BiakHOCTU Bo3ayxa He Oornee 80 % mpu temmeparype 35 °C. Ilpu xpaneHuu B
WHIUBUIyaJIbHOW YIAKOBKE HA TMOJKAX WM CTEUIaXKaX CUYETUYMKH JOJKHBI OBITh YJIOKEHBI HE
OoJiee 4eM B TISITh PSOB MO BBICOTE U He Omxke 0,5 M OT OTONMUTENEHON CUCTEMBI.

XpaHUTh CUETYMKU BBIBEJICHHBIC U3 HKCILTyaTAllMU U MOJIEKALIUME PEMOHTY WJIM 3aMEHE
0e3 MHAMBHUIYaTbHOW YMaKOBKU (BBIBEJACHHBIE W3 OJKCIUTyaTalldd, TMOJJICkKAIIUE PEMOHTY WIIH
3aMeHe) CIeyeT Mpu Temmeparype okpysxaromiero Bo3ayxa ot 10 °C go 35 °C u oTHOCUTENBHON
BIIAXXHOCTH Bo3ayxa He Oonee 80 % mpu Temmeparype 25 °C Ha monKax WM CTeIUIaXax,
VIO)KEHHBIMH He Ooliee, 4yeM B TSTh PSAJOB MO BBHICOTE, C MPUMEHEHUEM MPOKIATOYHBIX
MaTepuasoB Mocle Kaxa0ro psjaa, He 6mmke 1,0 M OT OTONUTENBHOM CHCTEMBI.

B nmomemenuax uisi XpaHEHUsT COJAEpXKAHUE TBUIM, TApPOB KHUCJIOT U IIEJIOYEH,
arpeCCUBHBIX Ta30B W JPYIMX BPEIHBIX MPUMECEH, BBI3BIBAIOIINX KOPPO3UIO, HE JTOJDKHO
MPEBBIIATh COJEPKAHWE KOPPO3MOHHO-aKTUBHBIX AareHToB [HJjisi aTtMocdepbl Tuma 1 1o
['OCT 15150-69: cepuucthlit Ta3z He 6onee 20 Mr/(MzocyT) (ue 6omee 0,025 Mr/M3); XJIOPUABI —

menee 0,3 MP/(MZ'CYT).
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5.4 I'apaHTUX U3TOTOBUTEINS

5.4.1 TlpeanpustTue-U3roTOBUTENb TapaHTHUPYET COOTBETCTBHE CUYETUYUKOB TPEOOBAHUSIM
TV, nacnopra npu coOIOJeHUH MOTpeOUTENeM YCIOBUNW TPAaHCHIOPTHUPOBAHUS, XpaHEHUS,
MOHTa)a, AKCIUTyaTallid, TpPHU YCIOBUU COXPAHHOCTH IUIOMO C OTTHUCKOM IOBEPUTEIHHOTO

kieiima opranoB @ATPM (nanee — noBepuTENBLHOTO Ki€iima).

5.4.2 T'apanTuiiHBIA CPOK SKCITyaTauu — 18 MecseB co JHS NPOJaXH WM BBOJA
cu€TyMKa B HKCIUIyaTal[MIO, IPU STOM OOILIMI TapaHTUMHBIN CPOK, BKJIIOYAs CPOK XpaHEHUS U
JKCILTyaTanuu, — He Oosiee 24 Mecsia ¢ JaThl U3TOTOBJICHUS CYETUUKA.

5.4.3 Cuyerynku, y KOTOPBIX B TEUYCHHE TapaHTUHHOIO CpoKa OyIeT OOHapyXKeHO
HECOOTBeTCTBHE TpeboBanusM TVY, mnoanexxar BO3BpaTy NPeIIPUSITUIO-U3TOTOBUTEIIO B
KOMILJIEKTE, COMIAcHO 1.3.1, B MHIMBUIYyaJIbHOM YITaKOBKE, a IIPU €€ OTCYTCTBHH, B COOTBETCTBUU
¢ 1.5.3.2. 3akaroueHrue O HECOOTBETCTBHM cueTurnka TY (¢ o0s3aTeNbHBIM 3aHECEHHEM TaKOH
uH(pOpMallMd B TapaHTUWHBIA TaJOH TMPWIOKEHUS A), MOXKET OBITh CIEIaHO TOJBKO
OpraHu3alyeil, UMerouIel JUIeH3UI0 Ha MIPaBO PEMOHTA COOTBETCTBYIOIINX CPEICTB U3MEPEHU,
C YKa3aHHeM JIOJDKHOCTH, KBanudukammu u ©.M.0. numa, BeIIaBIIero 3aki0vYeHue, 3aBepeHHOE
MeYaThi0 OPraHU3aLUH.

5.4.4 B rapaHTHiiHBIH PEMOHT (K OOCTY)KHMBAaHHIO, 3aMEHE) MPUHUMACTCS CUCTYUK Oe3
CKOJIOB, TPEIIWH, I[apaliiH, BBIOOWH Ha KOPIYCe CUETYMKA U KPBIIIKE 3KUMHOU KOpOOKH, Oe3
CIIE/IOB KOPOTKOTO 3aMbIKAHUSA Ha 3aKUMHON KOpOoOKe (KOIMOTh, pacIlIaBiICHHBIN IJIaCTHK),
TOJIBKO TIPU HAJWYUM HEHAPYIICHHOW IUIOMOBI C OTTHCKOM TIOBEPHUTEIIBHOTO KJeiMa, ¢
MacropTOM, B KOTOPOM MPaBUIBLHO M pa300pUYMBO 3aMOJHEHBI Pa3eNibl TapaHTUMHOTO TaJloHA
MIPUJIOKEHUS A.

BHUMAHHUE: IIPU INIOKYIKE, MOHTAXE/JEMOHTAXE, CJIAYE B
PEMOHT TPEBYWTE OT YHNOJHOMOUYEHHBIX JIMI[ U CIHEIHAJIUCTOB
IMPABUJIBHOT'O 3AIIOJIHEHUA COOTBETCTBYIOLIUX PA3JIEJIOB
TAPAHTUMHOI'O TAJIOHA M ETO OTPBIBHBIX YACTEM!

5.4.5 IlpeanpusTue-U3roTOBUTENDL OCTABIIAET 3a COOOM MPABO M0 KAXKAOMY I'apaHTHITHOMY
CIIy4aro TPOBEPUTH BHITIONHEHUE TPEOOBAHUI HACTOSIIETO NACTIOPTa, YCIOBUH TPAHCIIOPTUPOBKH,
XpaHEHWs, MOHTaXa, JKCIUTyaTallid W OQOPMIICHHS COOTBETCTBYIONICH JIOKyMEHTAIuu, 0e3
yBenomiieHus 3asBuTens. [Ipu oOHapykxeHWMH (HAKTOB HapyIIeHHs TpeOOBaHWUW W yCIOBUU
nacrnopra, B TOM UYHCJIE€ NpPU MPEIbABICHUH CUETYMKOB, HE COOTBETCTBYHOIIUX 1.5.4.4,
rapaHTUHHBIA PEMOHT M 00CITyKHBaHHE IPOU3BOIUTCS 32

CUcT HOTpC6I/ITeH$I.

IIpumeyanue— Pe3ynbTaTel rapaHTHHHOTO OOCTYXKHBaHUS (DUKCUPYIOTCS PEMOHTHBIMU
MPEINPHUATHAMU B OTPBIBHBIX TaJIOHAX NMPWIOKEHUS A, KOTOpbIE OTHPABISIOTCS B aApec NMPEANpHITHA-

HU3roTOBUTCIIA.
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6 SAMETKH I10 OKCIINIYATALIMHN

6.1 O6mume yka3zaHus

6.1.1  Cuerumku, BbIIyCKacMble  IPEIIPUATHEM-H3TOTOBUTEIEM,  IIOABEPrarOTCs
IPUEMOCAATOYHBIM HCHBITAHUSM W IEPBUYHOM TIOCYJapCTBEHHOM IOBEpPKE, IIOCIE Yero
IUIOMOUPYIOTCSI ¢ HAJIOKEHUEM Ha IJIOMOax OTTHCKA MOBEPUTEIHHOTO KiIehMa.

6.1.2 MoHTaX, JEMOHTaX, PEMOHT, IIOBEPKA CUETYMKA JOJKHBI IIPOU3BOIUTHCS TOJIBKO
CHELHalIbHO YIOJIHOMOYEHHBIMU JIMIIAMU C IOCJIEAYIOLUIMM HaBEeIIMBAaHUEM IUIOMO Ha BUHTAX
KPETUICHHUSI KPBILIKU 32KUMHON KOPOOKU M HAJIO)KEHHUEM OTTHCKA IMOBEPUTEIHHOTO KiehMa.

[IpeanpusaTHe-U3roTOBUTENL  HE  IPUHUMAET  IPETEH3MW 1O  TapaHTUHHOMY
00CIIy’)KUBAaHHUIO, €CIIM BBINOJIHEHUE IAHHBIX PabOT MPOU3BOAMIIOCH JIMIIAMH, HE HMEIOIIHUMHU
HEoO0X0AUMON KBaJM(UKAMK M IIOJHOMOYMH, 4YTO MPHUBEJIO K HENpaBWIBHOM paboTe HiM
HOBPEXACHUIO CUETUHKA.

6.2 Ilops10K yCTaHOBKM U ITOATOTOBKA K paboTe

6.2.1 Cyerunky ycTaHaBIMBAKOTCS B IIOMEIIEHUSAX, HE MMEIOLIUX arpeCCUBHBIX I1apOB U
ra3oB, C KJIMMaTHYECKUMH YCIOBHUSAMH, COOTBETCTBYIOMIMMHU 11.1.3 HACTOSIIIETO MacopTa.

6.2.2 B mnomenieHusix, 7€ BO3MOXHBI 3arpsi3HEHUS U MEXaHUYECKHUE IOBPEXKICHUS,
MOHTQ)X CYETYUKOB JOJDKEH OCYIIECTBIATHCS B IPEIOXPAHUTENBHBIX IIKa(dax.

6.2.3 CyeTynky ¢ HOMHHAIBHBIM HampshkeHreM cBbiie 800 B HeoOXo1uMo MOHTUPOBATH
Ha M30JITOpax B MECTaxX, HEJOCTYNHBIX JJIsl NMPUKOCHOBEHHUS, HAIPUMEP, B BBICOKOBOJIBTHBIX
KaMepax WM 3aKpbIThIX IIKadax, UCKIIYAIOIIUX BO3MOXKHOCTH JOCTYNA K CUETUUKY, €CIU Ha
HETO0 MOJaHO HAIPSDKEHUE U3MEPSIEMOM CETH.

6.2.4 KOHCTpYKTHBHO CUETUYHMKH COOpaHbI B 0€30MacCHOM IJITaCTMAaccoBOM Kopmyce. Ha
JIMIIEBOM MaHEeNIN KOPITyca CBEpXy MMEETCs MPO3pavyHOe OKHO, 110 KOTOPbIM HAXOAATCS:

- JKuAKokpuctaumyeckuit uaaukarop (KKN);

- UHJIMKaTOPbl UMITYJIbCHBIX KaHAJIOB;

- OCHOBHOM IIWIBJIUK C YKa3aHHMEM HOMHHAJIBHBIX ITAPAMETPOB CUETUYMKA U MHOXKHUTEJIEH
UHAULIUPYEMbIX 3HAUEHUHN SHEPIHH;

- OIITUYECKHI MTOPT;

- KHOIIKM YIPaBJIE€HUS MHAMKALMEN mapameTpoB, BIBOAUMBIX Ha JKK;

- HHAMKATOPbI paboThl HHTEP(EIHCOB;

- IIAJIBIUK OTCEKAa UHTEP(DENCOB.

B HMKHEN yacTH KopIryca pacioyIokKeH KIIEMMHBIN OTCEK, B KOTOPOM Pa3MEIEHBI:

- JaTYHK CHSATHS KPBIIIKHU KIIEMMHOT'O OTCEKA;

- pazvem USB;

- KOJIOJIKa UMIYJIbCHBIX KaHaoB 1 u 2;

- kostozka nudposoro uatepdeiica RS232 / RS422 (RS485);

- KJIEMMBI JUIs IOAKIFOYEHHSI U3MEPUTENBHBIX LENEH U MMTAaHUS CUETUHKA.

Buemmnuii Bun cuerunka CKBT-O-MAPCEH 6e3 KpbIlIku KJIEMMHOTO OTCEKa MpEICTaBIeH Ha

pucynke 6.1. PacnonoxeHue kjaemMM U HHTEPHEHCOB — HA pUCYHKE 6.2.
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KHonku ynpasnerus
NHAMKaumen

KN

%) CKBT-©-MAPCEH

WHamnkaTopbl <
MMMyJbCHbIX KAHAMOB .

OnTuyeckuii nopT

WHamnkaTopbl
paboTbl nHTEpPhencos

KpblLwka oTceka nHtepdencos

Jatunk cHaTus KPbILLKA
KINEeMMHOro oTceka

Konopaka undposoro nHtepdeinca
RS232 / RS422 (RS485)

Pasztem USB

Konogka MMNYJIbCHbIX KAHaNoB

Knemmbl Anst noaknoyeHnst
N3MEPUTENbHBIX LIENei U MUTaHWUS CHETYMKE

Pucynok 6.1 — Buemnuit Bua cuerunka CKBT-O-MAPCEH 6e3 KpbIlIKd KJI€MMHOTO

OTCCKa.
Konopgka undgposoro
Konoaka nHTEpdenca
Pasbem USB uMmnynbcHbIX kKaHanos ~ RS232/ RS422 (RS485)

Knemmb! 4nsa nogkrioveHus
N3MepUTENbHbIX Lenen n NUTaHnsa CYETUMKA

Pucynok 6.2 — Pacnionoxenue kinemMMm 1 untepgeiicoB cuerunka CKBT-®-MAPCEH.
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6.2.5 IlogkmiouaTh CYETUYMK CO CTaHAAPTHU30BaHHBIM ITyHTOM H BYII HeoOxommmo mo
cXeMe MOAKIIOUEHHsI, HAHECEHHON Ha KPBILIKE 32)KUMHOW KOPOOKH CYETUHMKA, U B COOTBETCTBHUHU C
pucynkamu 6.4 u 6.5. J[pyrue BapuanThl OJKIIOUYEHUS CUSTUYMKA TPEACTABICHBI HA PUCYHKaX 6.6
—-6.8.

BHUMAHHUE: IOAK/JIIOYEHUE, OTKJIIOYEHUE U ITPUKOCHOBEHHME K
CYHETYMKY, byl WX WMYHTY HEJIOINIYCTUMO IIPU HAJIUYNHU
HAIIPSIKEHUA U3MEPSIEMOM CETHA!

HEINNPABWIBHOE INOJAKJIIOYEHUE CYETYUKA MOXET TIIPUBECTH K
MNOBPEXIEHUIO CYETYUKA U OBBEKTA, B KOTOPOM OH YCTAHOBJIEH, U
JAXE K ABAPUMN.

NP MOHTAXKE CYHETUUKA CIIEAYET OCOBO OBPATUTb BHUMAHMUE
HA OBECIIEYEHUE HAJIEXHOI'O HNOAK/IIOYEHUMSA COEIUHUTEJIBHBIX
IMPOBOJAOB K CHETYHUKY, BYII 1 IITYHTY.

6.2.6 B cueTunke ycTaHOBIIEH BCTPOCHHBIN dJIeMEeHT nuTanus — 6arapes ER14505,
oOecnieunBarOIMi BO3MOXXHOCTh cuuThiBaHuss uHpopmauun ¢ KKUW npu obecrounBanuu
cuetunka. Cpok ciyxObl 31eMeHTa nuTtaHus 6 ser. IIpu mpoBefeHHH MOBEPKH HEOOXOAUMO
3aMEHHTb IEMEHT MTUTAHUSA, €CIH CPOK CIIY>KOBI €ro UCTEK.

6.2.7 Ilpu Hanmumu HanpspkeHuW nuTtanus cuetdnka Ha JKKU cuerdmka oroOpaxkaroTcs
CJIEYIOIINE apaMEeTpBbIL:

— BepcHsl IPOrpamMmBbl ¢ pu3HakoM «---01---», roe 01 — Homep Bepcuu;

— 3HaueHHe HanpshkeHus B B, ¢ nmpusnakom «Uy,

— 3Ha4YEHHE TOKA MEPBOro BXoja B A, ¢ npu3HakoM «l1x;

— 3HAYCHHE TOKA BTOPOTO BXOJ/a B A, C MpU3HAKOM «12y,

— 3HaU€HHE MOLITHOCTH MEPBOro KaHaja yuéra B KBT, ¢ mpuzHakom «Ply;

— 3HaU€HHE MOLITHOCTH BTOPOro KaHaia yuéra B KBT, ¢ npusHakoM «P2y;

— 3HAYEHUE YYTEHHOW SHEPruu B MPSIMOM HaIPaBJIEHUHU [0 NEPBOMY KaHaly ydéra, C
npusHakoM «1_»;

— 3Ha4YeHHE YYTEHHOH »HEpPruu B OOpaTHOM HANpaBJICHUHU 110 MEPBOMY KaHaly yuéTa, C
IOPU3HAKOM «2_» (TOJNIBKO [UIi CYETYMKOB, IPEIHA3HAUYEHHBIX JJIS y4yeTa SHEpruM B JABYX
HaIpaBJIECHUSX);

— 3HAUEHUE YYTECHHOW SHEPruM B IPSIMOM HAINpaBJICHUHU MO BTOPOMY KaHaly ydéra, C
IPU3HAKOM «3_»,

— 3Ha4YeHUE YYTEHHOH SHEepruu B OOpaTHOM HaIpaBJIEHHWU MO BTOPOMY KaHaly yuéTa, C
npu3HakoM «4 » (TOJNBKO JJsi CYETYMKOB, IPEJAHA3HAUYEHHBIX JUIsl ydeTa HSHEpruu B JIBYX
HaIpaBJIEHUSX);

- TemMIiepaTrypa BHyTpH CUETUMKA (BHYTPU U3MEPUTEIBHOM MUKpOcXeMbl), °C;

- nata B popmare «IeHb-MecsI-ro/». B roxy orobpaxarorcs 2 nocieaHue nudpsr;

- BpeMs B hopMaTe «4achl MUHYTHI CEKYHbI»;

- KOJI OIIMOKHY JUArHOCTUKH C MMPU3HAKOM «  EIT 1», rie 1 — HoMep ommOkw.
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3HayeHus OTOGp&)KElCMBIX Ha HWHAUKATOPC CUCTUMKA HAIPAKCHHA, TOKA, MOIIHOCTH,

TEMIEPaTypbl U BpeMEHHU HOCAT HHGOPMATUBHBIN XapakTep.

Wnnukanus napamerpa

uHTEepdeiicy U cCoXpaHseTcs BO BHYTPEHHEW NaMsITH CUETUNKA.

U IIATEIBLHOCTh BBIBOAA 3adaETcs IO IIOCJICA0BATCIIbBHOMY

6.2.8 HpI/I OTCYTCTBHHU HAIIPSXKCHUA IIHTaHWUA CYCTUYMKaA, Ha HMHAMWKATOPE CYCTUHUKA

1oo4yepeaHo ¢ uHTepBajoM B 10 ¢ oToOpakaroTCsl 3HaUEHUsI YYTEHHOH SHEpruu C IpU3HaAKaMu

«1_», «2_», «3_», «4_» ecnu UX BBIBOJ pa3penIcH.

6.2.9 Tak xe CY4ETYHMK C TOMOIIBIO MHANKATOPOB «V» BBIBOJUT HH(POPMAIIHIO O

cnenyromux coosrtusx Ha KKU:

DV A VA VA VO VA Vi

Pucynok 6.3 — Pacnipenenenue unaukatopon «*» Ha XXKU.

Tabnuna 6.1 — Uununupyemsbie coObITHS pU paboTe CUETUMKA

[TozunnonHslt | 3HaueHUE IIpumeuanue

HOMED

1 ABapus OaTaperku HeoOxomuma 3ameHa Oatapeiiku

2 ABapus IUTaHUA - [IEPEXOA B pexuM Sleep Her BHewmHero nutanus

3 Bbu10 BCKpBITHE KPBIIKH HHTEP(EHCOB bri1 HecaHKIIMOHUPOBAHHBII
JIOCTYTI

4 BBII0 BCKpBITHE KPBIIIKKA KIEMMHON KOJIOAKH bri1 HecaHKIIMOHUPOBAHHBII
JIOCTYTI

5 AxrtuBHocTh nHTEepdeiica USCI_AQ - OPTOPORT | Unér oOMeH nanHbIMU

6 AxtuHocTh unTepdeiica USCI_Al - WIRE Unér oOMeH naHHBIMH

7 OtcyrcTByert tuiata BOU

8 Hanmuune nepemsruky, pazpemaromiei kannOpoBky | HeoO0xoanMo yaanuTh mepeMbIuKy
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Tabnuua 6.2 — UnaunupyeMble ommOKY npu padboTe cuéTdnka

NHandurkaTop 3HayeHune MyTb ycTpaHeHna Jeincrene co
OLINOBKM CTOPOHbI
aKcnayaTauum
Errl OwmnbKa KOHTpOoNbHOM cymMmsbl Flash ITomokeT MonHeIi cTapT CHATb B
MSP430 Segment Aor B PEMOHT
Err2 Ommbka uaTepdetica [2C PemoHT CHATb B
pPEMOHT
Err3 Hakomnenus B FRAM He BepHBI MoMoKeT NoMHbIN cTapT CHATb B
peMOHT
Err4 Ommbka ocuniisTopa PemoHT CHATb B
peMOHT
Err5 KontponbHas cymma yuTéHHOM B ITomokeT KpaTKOBPEMEHHOE
O3V 551. sHEpruu He BepHa NOAKIOYECHUE TUTAHUS
Err 6 Ombka KoHTposbHOM cymmbl Flash | TTomosxeT nmonHbIi cTapT CHATb B
MSP430 Segment C or D pPeMOHT
Err7 OmmbKka KOHTPOJIBHOU CYMMBI ITomoxkeT nepenpommBka CHAaTb B
nporpammsl Flash MSP430 PEMOHT

6.2.10 IIpu vamuunu wiatel BOU u uHTEpdEiicCHOr0 MOyl HA €r0 KOHTAKTHI BBEIBOJSATCS

CICOYIOMUE CUTHAJIBI:

Tun unrepdeiicuoro 20 | 21 | 22 | 23 | 24 | 25
MOyJist \ HOMep KOHTaKTa
RS232 GND | --- |- |RX |TX | ----
RS422 (RS485) GND |- |Y+ |Z- |B- | A+

[Tpumeuanue: /{ng ucnonb3obanus uarepdeiica RS485 3amMkHyTh KOHTAKTHI 22 1 25, 23 u 24.
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6.3 Meprl 6€3011aCHOCTH MPYU AKCIUTyaTallMM CYETUNKA

6.3.1 3anpemaerca nomeniate Ha cuetunk U bYII mocTopoHHME mpeamMeThl, yaapaTh U
OpocaTh ux.

6.3.2 Ilpu MoOHTa)ke, HSKCIUIyaTallud W IPOBEIECHUU IOBEPKU JOJDKHBI COOJIIOJIATHCS
TpeboBanus 6e3omacHoctH, ykazanueie B [OCT 10287-83.

6.3.3 Ilpu mnpoBeaeHUMM TOBEPKH, MOHTa)Xa W SKCIUIyaTallMd CYETYMKA JOJKHBI
coomonarbcst  TpeOboBanus  "llpaBun  TexHUKM ~ 0€30MACHOCTH  MPH  AKCIUTyaTallH

AJIEKTPOYCTAaHOBOK MOTpeOuTeneit".

+T H

BYyn
CKBT-®-MAPCEH

] [[] [s] [
ejlellellel(ellell JI®

I

= HW

I' — reneparop;
H — nHarpyska.
Pucynok 6.4 — Cxema MOJAKIIIOUEHUS CUETUMKA «C OOITIM MHHYCOM)

|||—o

BYN
CKBT-®-MAPCEH

][] [s] [+
O|O(O(B|0|I0|0|®

HLL

I' — reneparop;
H — narpyska.
Pucynok 6.5 — Cxema MoJIKIIOYEHUs CUETUNKA «C OOIINUM TTFOCOM
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+T H

CKBT-®-MAPCEH

[l [s1 [] [4
0|0|0|0|0|0|e|0

unut

I

= HW

I' — reneparop;

H — narpyska;

Unur — HanIpsDKEHUE TUTaHUS BCTIOMOTATENIbHOM CETH MOCTOSTHHOTO HITK TIEPEMEHHOTO
TOKA.

[TonsapHOCTH MOAKIIIOUEHUS K 32KuMaM 4 U 6 MOXKET OBITh JII000H.

Pucynok 6.6 — Cxema MOJIKITIOYEHHUS CUETUNKA «C OOIIUM MHHYCOM)» U TIUTAaHUEM OT
BCIIOMOTI'aTEJIbHOM CETU ITUTaHUS

+r H

CKBT-®-MAPCEH

][] [s] [+
OO|O|60|0|0|0|6

mr

- 48 BopToBas

48 ceTb 48 B

I

= HUW

I' — reneparop;

H — narpyska;

[1IT— npeoGpa3zoBaTens MUTAHUS C TATbBAHUYECKON pa3BA3KON JJIsl MUTAHUS OT OOPTOBOI
cetu 48 B (BapuanT 2 - ot 6oproBoii cetu 110 B).

[TonspHOCTH MOAKIIOUEHHS K 3aKUMaM 4 1 6 MOXKET OBbITh JT000i1.

PI/ICYHOK 6.7 — Cxema MNOAKIIIOYCHUA CUCTUHNKA «C O6IJ_II/IM MUHYCOM» U IIUTAHUCM OT
BCIIOMOTaTeILHON CETH MUTAHUS
23
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T

H1

H2

CKBT-®-MAPCEH

11

BYN

O|®

®

—

= HUW

I' — reneparop;

H1 — nepBas Harpy3ka;
H2 — BTopas Harpy3ka;
TT — Tpancdopmarop Toka.

HIII — Hapy»HBbIi HIYHT, KJIeMMbl 1, 3 nepBblii KaHall, KIEMMBbI 2, 5 BTOpO# KaHal yuéTa.

Pucynok 6.8 — Cxema MoJIKITIOYEHHUS CUETUNKA «C OOIIUM MHHYCOM) IIPH UCTIOIH30BAHUT

JIBYX KaHaJOB yuéTa
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7 CBEAEHUA O ITOBEPKE

7.1 CyeTynkH NoAJIe’KaT MEPBUYHON U IEPUOANUECKON MTOBEPKE B COOTBETCTBUH C
I'OCT 8.391-80 u meromukor moBepkn MC2.720.500 MII, yreepxaennor ['lIU CU DI'VII
“BHUNUM wum. .M. MenneneeBa” mnpu BBIMYCKE M3 NPOU3BOACTBA, IMOCIE PEMOHTa U B
AKCILTyaTal1H.
MexnoBepouHblid UHTEPBAT — 3 Toa.

[To ucreyeHnn MEXMOBEPOYHOTO MHTEPBAJIa, B TOM YKCII€ U MPHU BBOJIE B IKCIUTyaTaIHIO
CUETYMKOB IIOCTE JUIMTENBHOTO XpaHeHus (0Oojiee OJHOrO MEXIIOBEPOYHOIO MHTEpBaia),
MIPOBOAUTCS MEPUOINUECKasl TOBEPKA CUETYHKOB.

7.2 Pe3ynabTaThl MOBEPKH CUCTYMKA 3aHOCITCS B Tabauiy 7.2.

Tabmuma 7.2
JHara Bun Pe3ynbTaThl TToamuce Cpok
MOBEPKU MOBEPKHU MTOBEPKU MIOBEPUTEIIS U ouepeaHOM
(romewn / OTTHCK MTOBEPKH
HE T'0JIEH) IIOBEPUTEIIBHOTO
KJerMa
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8 AIBUKEHUE B OKCIINIYATAIIMHN

8.1 CueTunK BBEJIEH B SKCILTyaTallUIO « » 20 T

(HOJ'DKHOCTI), (paMI/IJ'II/IH, IIOAIHCH JIMIIa, BBOOAUBIICTO B 3KCHJ'IyaTaLII/IIO)

(HamMeHOBaHUE YHEPTOCOBITOBOM OpraHN3aIliHN)

PykoBoauTens SHEProcObITOBOM OpraHu3aluu

(mommucsk)
ML.IL

8.2 CUeTUHK CHST C AKCIUTyaTalllH « » 20 1.

(mpruMHA CHATHS)

(mOIMKHOCTD, (haMIITUS ¥ TTOITUCH JINIA, CHSBIIETO CYETYUK C IKCILTyaTaI[iH )

8.3 IloBTOpHAs yCTaHOBKA CUETUMKA B SKCILIYaTAIMIO U JOTOJTHUTENbHAS HH(pOpMaIs

26



MC2.720.500 IIC

TAPAHTUMHBIN TAJIOH

3anonnsemca
CePBUCHBIM UEHMPOM

(Mara mpuema)

(dara BeIIauM)

Oco0ble OTMETKH.

OTPBIBHOM TAJIOH « A »
(3anonnaemcs npooasyom)

Hzngemue: CKBT-®-MAPCEH

3aB.Ne roJ Beiycka 20
Hata npogaxu
lapanTuitHbBIi CpoK 3KcILTyaTanuu 18 mMecsies

[Teyats
(dbupmBI — IpoAaBIA

IIeuaTs
PEMOHTHOTO
MIPENPUSITUS

<
m
o
& | (sanonnaemcs pemonmuvim npednpusmuem)
© | dara mpuema Jara Bbrgaun
N
= | Ne 3akaz-Hapsina
e}
= | OGHapyXeHHbIE HEUCIIPABHOCTH U BBIIIOJHEHHBIE PAOOTHI:
=
[Teuats
PEMOHTHOTO
TPEIIPHUITASL
Macrep:
[ledaTs peMOHTHOTO TIPEATPHSITHS
3anonusemcsa OTPBIBHOU TAJIOH « b »
CePBUCHBIM UECHMPOM (3anonnsemcsa npooasyom)
Uznenue: CKBT-O-MAPCEH
3aB.Ne roj Beirycka 20
(dara mpuema) Jara npogaxu
I"apanTuitabIii cpok 3xcmryatanuu 18 mecaien
(data BbLIAYH) [evaTs
(bupMmMBI — poIaBLa
OcoOble OTMETKH: o
@
¥a)
a,
£ | (3anonnsemcs pemonmnvim npednpusmuem)
= | dara npuema [lara BeIjaun
S
= | Ne zakas-Hapsina
S .
= | OGHapy KeHHbIEC HEMCIIPABHOCTHU U BBIIOIHEHHBIC PAOOTBHL

Macrtep:
[leyaTh peMOHTHOTO MPEANPHUITUS
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VHOI['V.L OJOHAI9d.LO
VHOdO.LD BEVHLOdO90

VHOI['VL OJOH4dI9d.LO
VHOdO.LD BEVHLOdO90
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IIPUJ/IOKEHHE A
(obs3amenvroe)
TAPAHTUHMHBIN TAJIOH
CBEJIEHIM S O PEAJIM3ALIMA
[IpogaH B roAHOM COCTOSIHUU: « » 20 r.

PekBU3UTHI peanu3yronieil opranu3anuu:

Haumenosanue

Anpec

IMoamuce
IleuaTts

CBEJIEHUS O BJIAJEJIBLIE

®ammus N.0., HauMeHOBaHUE OpraHU3aluu

Anpec Biazienbla cyeTurKa (yUpeskIeHUs WA JTUIA)

BHUMAHHE: TPEBYWUTE OT YIHOJTHOMOYEHHBIX JIUI] 1 CHELIUAJIUCTOB

MMPABAJIBHOI'O 3AIIOJHEHUS PA3JIEJIOB TAPAHTUMHOI'O TAJIOHA M EI'O

OTPBIBHBIX YACTEI!
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9 CBUAETEJIBCTBO O ITPUEMKE

CuéTuuK 2IEKTPUUECKON 3HEPTUU ITOCTOSHHOTO ToKa 351eKTpoHHbIN CKBT-®-MAPCEH

B, nepBeIil BX0A TOKa A, BTOpPOIi BXOJ] TOKa A,
JUTsE Pa0OTBI C IIYHTOM (TICPBBINA BXOJ] TOKA): |:| 150 mB, |:| 75 MB;
JUTsE pabOTHI € IIYHTOM (BTOPOM BXOJ TOKA): |:| 150 MB, |:| 75 MB;
pPEXKHUM yuyeTa IepBOro KaHama: |:| MoTpedIeHNe ¥ BO3BPAT, |:| noTpeOIeHuE;
PEXUM yueTa BTOPOro KaHaua! |:| notpebIieHue 1 BO3BPAT, |:| norpebiieHue;

IUTAaHUEC OT

3aB. Ne

Nzrorosurens "HIIII Mapc-Juepro" [lata

BBIITYCKa 20 T

cootBerctByer ['OCT 10287-83, TY 4228-038-49976497-2013, oruioMOMpoBaH C HAJOKECHUEM

OTTUCKA TOBCPUTCIIBHOTO KJIerMa u MMPU3HAH T'OAHBIM IJIF SKCIUTyaTalluu.

Hramo OTK
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10 CBUAETEJIBCTBO Ob YITAKOBBIBAHUH

CueTynk

YIIaKOBaH

"HIIII  Mapc-Duepro”

MPEyCMOTPEHHBIM KOHCTPYKTOPCKOI TIOKyMEHTALIUEH.

B KOMIIIEKT ITOCTaBKH BXOOUT:

[]

BVII;

110%:6)

MB;

II;mata BOU;

L O O O

L]

[Tacnopr;

[]
[]

ApxaHrenbck +7 (8182) 45-71-35
ActaHa +7 (7172) 69-68-15
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnagmsocTok +7 (4232) 49-26-85
Bnagumup +7 (4922) 49-51-33
Bonrorpap +7 (8442) 45-94-42
BopoHex +7 (4732) 12-26-70
EkatepuHbypr +7 (343) 302-14-75
MBaHoBO +7 (4932) 70-02-95
WxeBck +7 (3412) 20-90-75
MpkyTck +7 (3952) 56-24-09
Vowikap-Ona +7 (8362) 38-66-61
KasaHb +7 (843) 207-19-05

canT

Hurepdeiicuas mnara RS422/485;

Wurepdeiicuas mata USB + Ethernet;

MoHTaxxHas IIaHCJIb,

COG[[I/IHI/ITCJH)HLIG ImpoBOJa,

WHCTpyKIUS IO PETYINPOBKE;

PykoBOICTBO 1O cpeiHEMY PEMOHTY;

I:I IIIT;
I:I 110%:4)

COrj1IaCHO

TpeOOBAHUSIM,

A; MB;

I:I Hurepdeiicuas uiara RS232;

I:I Wntepodeiicnas miata USB;

Wutepdeiicnas mata USB + Mogem 433 MI';

[Iporpamma napameTpu3anuu CYeTINKA U Kademb A cBsizu ¢ DBM.

Mo Bonpocam npoaax u nogaepku obpawjamtech:

Kanunuurpap +7 (4012) 72-21-36
Kanyra +7 (4842) 33-35-03
Kemeposo +7 (3842) 21-56-70
Kunpos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHospck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45

Jvneuk +7 (4742) 20-01-75
MarnwuToropek +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
Mypmatck +7 (8152) 65-52-70
Ha6.YenHbl +7 (8552) 91-01-32
Hwx.Hosropop +7 (831) 200-34-65
HwxHeBapToBCK +7 (3466) 48-22-23
HwuxHekamck +7 (8555) 24-47-85

HoBopoccuiick +7 (8617) 30-82-64
HoBocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeH3a +7 (8412) 23-52-98
MepBoypanbck +7 (3439) 26-01-18
Mepmb +7 (342) 233-81-65
PoctoB-Ha-[oHy +7 (863) 309-14-65
PsizaHb +7 (4912) 77-61-95

Camapa +7 (846) 219-28-25
CaHkT-MeTepbypr +7 (812) 660-57-09
CapaHck +7 (8342) 22-95-16
CapartoB +7 (845) 239-86-35
CmoneHck +7 (4812) 51-55-32

TenedoH: 8 800 511 88 70

Couu +7 (862) 279-22-65
Craspononsb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
CblspaHb +7 (8464) 33-50-64
CbikTbIBKap +7 (8212) 28-83-02
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsiHoBck +7 (8422) 42-51-95
Ydpa +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
Yebokcapbl +7 (8352) 28-50-89
YensbuHck +7 (351) 277-89-65
Yepenosel +7 (8202) 49-07-18
Apocnaenb +7 (4852) 67-02-35
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