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HacrosiLiee pyKoBOACTBO MO 3KcrnyataLmn (fanee P) COAEPXKUT CBELEHUS O CHETYMKE INEKTPUHECKON SHEPrUM
oAHoha3HOM MHorotyHKUMoHanbHoMm CE208 (fanee cuetyunk), HeobxoauMble s obecnedeHns UCnonb3oBaHms
€ro TEXHUYECKMX BO3MOXHOCTEN, NPaBUIIbHOM 3KCMyaTaLmm U TEXHUHECKOro 00CNYXMBaHUS. TPy U3yYeHWM 1 3KC-
nayaTaLmm cHeT4rKa HeobXoAVMO AONONHUTENBHO PYKOBOACTBOBATLCA (popmynapom CAHT.411152.068-01 ®O wn
pykosofcTBom nonb3osatens CAHT.411152.068-06 Pr1

1 TPEBOBAHUSA BE3ONACHOCTU

1.1 Mo 6Ge3onacHOCTV KCNyaTaUmMn CHETHMK yaoBneTBopseT TpeboBaHmam besonacHoctv no MOCT 22261-94
nrocCT 12.2.091-2002.

1.2 Mo criocoby 3aLLupThI HeNoBeKa OT NOPaXeHs AMEKTPUHECKIM TOKOM CHETHIIK cooTBeTCTBYeT Kaccy || TOCT 12.2.091-2002.

1.3 MOHTaX 1 3KCNNyaTaLmio CHeTYMKa HeOOXOAMMO BECTV B COOTBETCTBUM C IeNCTBYIOLLMMM NPaBUIaM1 TEXHUHe-
CKOW 3KCMAyaTaLmm 31eKTpoycTaHoBOK. K pabotam no MoHTaxy ([AeMOHTaxy) CHeTHMKa [onycKaloTcs nnLa, MMeloLLve
rpynny nonycka Ans pabotbl ¢ Hanpsikerviem Ao 1000 B 1 13yymBLuKe HacTosLee P3.

1.4 N3onsauns npy Temnepatype 233 °C 1 oTHocuTenbHOM BnaxHocTn 30..80% BblAepXKMBAET BO3AEVCTBME UM-
MyNbCHOTO HanpsxeHns 6 kB.

1.5 M3onsums BbloepKMBaeT B TedeHre 1 MUH HanpsixkeHue 4 kB (cpenHekBaapaTuyeckoe 3HaqeHe) nepemMeHHo-
ro Toka Yacrotoit (50+2,5) i,

1.6 ConpoTtvBneHwve 13onaumm Mexay Kopnycom v anekTpudeckmmm Lenamm He mexee: 20 MOM — npuv Temnepa-
Type 233 °C 1 oTHoCUTenbHOM BRaxHocT 30..80 %; 7 MOM npw TemnepaType oKpyaioLLiero Bo3ayxa (40+2) °Cwu
OTHOCUTENbHOM BNIAXHOCTV Bo3ayxa 93 %.

1.7 He knacTb v He BeLaTb Ha CHETYMK MOCTOPOHHVIE NPeAMETbI, He JoMnycKaTb YAapos.



2 ONMNCAHUE CHETYUKA

2.1 Ha3HauyeHue cyeTymKa

CyYeTymK NpefHasHa4eH Ans U3MepeHus akTYBHOW W peakTUBHOW SHepriv B NpaMoM (notpebnsemoit) n obpat-
HOM (reHepvpyemMoN) HanpaeneHWsx B 04HOMA3HbIX LEeNax NepeMeHHOro Toka, OpraHm3aLm MHOroTaprudHOro yyeta
3N1eKTPO3HEPI MM, BEAEHNS MAaCCMBOB 3Ha4eHNI SHEPTMI 3a NPOrpaMMIUpyeMble MHTepPBabl AMCKPETU3aLMN, U3Me-
peHVs 1 BefeHns MaCcCMBOB NapaMeTpoB 0OAHOMAa3HOM CeTU, a Takxke nepefayu AaHHbIx no pagmo u PLC nHTepdency
B COCTaBe aBTOMaT13MPOBaHHOW MHPOPMALMOHHO-N3MEPUTENIbHOM CUCTEMbI KOMMEPHECKOTO Y4eTa 3NeKTPO3IHeprum
(B panbHenwem — AUMC KY3).

KOHCTPYKTBHO CHETYMK BbIMOMHEH B €AMHOM MNacTVKOBOM KOpryce, NpefHasHa4eHHOM Ans ycraHoBKku Ha DIN-peviky
WA LATOK.

2.2 BapuaHTbl UCMONTHEHUS CHETYMKA

BapuaHTbl MCNONHEHWS cHeTYMka npuBefeHbl B Tabnuue 2.1. Mpu 3akase cyeTymnka HeoOXOAMMOro UCMONHeHs
crenyeT pyKOBOACTBOBATLCS CTPYKTYPOI YCIIOBHOMO 0D03Ha4eHs cHeTHMKa

MprMep 3anmcn cHeTYnKa Npw 3akase: «CHETUMK INEKTPUYECKON SHEPrU OAHOMA3HbIA MHOTOMYHKLMOHAMbHbIN
CE20857.849.2.0PR1.QYUVFLZ RPO1», 4to 03Ha4aeT: cHet4mk Tvna CE 208 B kopnyce Ans yctaHoBKM Ha DIN-peiiky
unu wmTok (S7); Knacc To4HoCTv 1/2 No akTUBHOM/peakTvBHOM 3Heprum (umdpa 8); HOMMHaNbHOEe HanpskeHne
230 B (umnchpa 4); 633086 5 A 1 MakcMMansHbi 80 A Toku (Uudpa 9); ¢ AByMs AaT4vkamu Toka (umdpa 2); ontu-
decknin nHTepdenic (nutepa O); PLC-uHTepdenc (nutepa P); paamonHTepdeic ¢ BHyTpeHHe aHTeHHon (nntepa R1);
C pene ynpasneHus Harpyskon (nntepa Q); ABYMs HanpaBleHUaMu yyeta (nutepa Y); C M3MepeHnem napame-
TpoB cetnt (nutepa U); 3neKTpoHHbIMM nnombamu (nutepa V); AaT4MKOM MarHUTHoro nons (nutepa F); nogceetkow
MHAMKaTopa (nuTtepa L) 1 paclumpeHHbIM HabopoM faHHbix (nuTepa Z); RPO1- obo3HaueHve MOAYNs CBA3M
(paguo n PLC).



Tabnuua 2.1

YcnoBHoe 0Go3HavYeHne basoBbIn BcrpoeHHoe pene N3meputenbHble
CYETYNKOB (MakcumanbHbIn) Tok, A Harpyskm 3NeMeHTbI
CE 208 57.849.2.0PR1.QYUVFLZ RPO1 5 (80) ectb o pase 1
Hentpann

CE20857.849.1.0PR1.QYUVFLZ RPO1 5(80) ecTb TONbKO MO hase
CE 20857 846.2.0PR1.UVFLZ RPO1 5(100) HeT o pase
HenTpanm

CE 208 S7 846.1.0PR1.UVFLZ RPO1 5(100) HeT TONbKO MO hase

2.3 TexHNYeCKMe XapaKTepucTUKn

Cyetumkm ynosnetopsitoT TpebosaHmam MOCT 31819.21-2012, TOCT 31819.23-2012, TOCT 31818.11-2012.
[apaHTUPOBaHHbIMU CHUTAIOT TEXHNHECKME XapPaKTePUCTUKM, MPUBOAMMBIE C AOMYCKaMM UM NPefebHbIMN 3HaYeHW -
M. 3HaYEHNS BENMYMH €3 [LOMYCKOB ABNSIOTCS CNPABO4HbIMMU.

OCHOBHbIE METPONOrMYeckye 1 TEXHUYECK e XapaKTepUCTUKM NpviBeAeHb! B Tabnuue 2.2.

YcnoBus okpyxKatoLuen cpefibl

10 YCTOMYMBOCTM K KIMMATUYECKMM BO3AENCTBUAM CHETYMK OTHOCKTCS K rpynne 4 no TOCT 22261-94 ¢ pac-
LUMPEHHbIM Mana3oHoM Mo TemnepaType W BNaXHOCTW, YAOBNETBOPAIOLWMM NUCNONHeHMIO T KaTeropmm 3
no fOCT 15150-69.

[10 yCTOMYMBOCTM K MEXaHUYECKMM BO3LeNCTBUAM CHETYMK OTHOCUTCS K rpynne 2 no FOCT 22261-94.

CHeT4MK 3aLUpLLeH OT MPOHUKHOBEHWA Nblnv 1 BOoAbl. CTeneHb 3awmTbl cHet4mnka IP51 no FOCT 14254-96.

CYeTYVK NPOYeH K OAMHOYHBIM YAapaM C MakCManbHbIM yckopeHue 300 m/c?2.

CyYeTymK NposeH K BUOpaLmm B inanasoHe vactot (10-150) M.

Kopryc ciemimKa BbiepMBaET BO3AEICTBYIE YIaPOB MPY>KUHHBIM MOSIOTKOM C KVHETYeckor sHeprien (0,20 + 0,02) [k Ha
Hapy>KHble MOBEPXHOCTV KOXYXa, BKITIOHaA OKHA V1 Ha KPbILLIKY 3aXKVMOB.
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[etann n Yy3Nbl CHeTYMKa, NpefHa3Ha4deHHble Ond 3kCnayaTaumm B pal;IOHaX C TPOMMYeCcknm KnmmaTtom, B 4actn

CTOVIKOCTU K BO3LENCTBUIO MIIECHEBbIX rprb0B cooTeeTCTBYIOT TpebosaHmam MOCT 9.048-89.
[lonyckaemblin pocT rpn6os ao 3 6annos no FOCT 9.048-89.

Tabnuua 2.2

XapakTtepucruka

3HauyeHue

Knacc To4HOCTW MO akTUBHOW 3Heprim
no rOCT 31819.21-2012

Knacc To4HOCTM MO peakTVBHOW SHeprin
no MOCT 31819.23-2012

[lnana3oH BXOAHbIX CUrHANoB:

— cuna Toka;

— HanpsxeHue;

— KO3(PPULMEHT aKTUBHOW MOLLHOCTH;

— KO3 PULINEHT PeakTUBHOM MOLLHOCTH.

(0,0516..Imakc);
(0,55..1,15) UHom*;
0,8(emk)...1,0..0,5(vHA);
0,25(emk)...1,0..0,25(nHa).

BasosbIi TOK 16, A

5

MakcrMarnbHbI ToK IMake, A

80 nnn 100

HomuHanbHoe HanpsxeHve UHoM, B

230

[lnana3soH pabo4nx TemnepaTyp oKpy>KatoLero Bo3-
Ayxa ons cyetdnka, °C

oT MuHyc 45 no 70

OTHOCHTENbHAA BNAXHOCTb OKpy>XatoLLero Bosgyxa, %

30..98




MpopomkeHve Tabnuupi 2.2

XapakTepuctmka

3HayeHue

ATtmocchepHoe Aasnerue, kMa (MM pr.cT.)

or 70 go 106,7 (525 .. 800)

DopMa Kp1BOW HanpsXXeHWs 1 Toka N3MepuUTenbHON

CUHYyCcoMaanbHas
cemm oA
KoathpurumeHT HeCUHYCOMaanbHOCTU N3MepuTeNb- 3

HoW ceTu, He bonee, %

MocTosHHan cHeTymka, umn. /(KBT*4) (umn. / ot 800 o 4800

(kBap*y)

(yka3aHa Ha naHenu cyetymka)

Paboynin fiManasoH N3MeHeHNs 4acToTbl nimMmepmn-

M (50+2,5)
TeNbHOW CeTU cHeT4mKa, My
CTapToBbI TOK 0,002 16
Mpenensl OCHOBHOM abCONIOTHOM NOrPeLIHOCTH +05
4acoB, C/cyTkn -
Mpefenkl abconioTHOV NOrPELLHOCTM YacoB Npwt
Temnepatype 23 °C v Npu OTKINIOHYEHHOM MUTaHWUK, +1

C/CyTKn

Mpenenb! 4ONONHUTENBHOW TeMMepaTypHOU No-
rPEeLIHOCTN 4acoB, ¢/ CecyTKn

+ 0,15 B Ananasone ot MuHyc 10 go 45 °C;
+0,2 B AranasoHe ot M1Hyc 45 o 70 °C




MpogomkeHve Tabnuupi 2.2

XapakTepucruka 3HayeHue
MonHas MOLLHOCTb, NoTpebnseMas Kaxaon Lenbio 0,5 ans ncnonHerHns Q
ToKa npu 6a3oBoM Toke, He bonee, BeA 0,05 s ocTanbHbIX UCMOMHEHUIN

MonHas (akTMBHAA) MOLWHOCTL, NoTpebnsemas Le-
MbiO HANPSAXKEHWS NPY HOMUHANBHOM HanpskeHun, | 3 (0,8)
He bonee, B+A (BT)

BpeMﬂ Ha4anlbHOro 3anycka ¢ MOMeHTa nopa4v Ha-

5
npsixkeHws, He Gonee, ¢
[NnTENbHOCTb XpaHeHWs MHOPMaLMK NPU OTKIO- 30
YeHUW NUTaHWSA, He MeHee, neT
[INUTENnbHOCTbL y4eTa BPEMEHW U KaneHaaps npu 5
OTK/TIOYEHHOM MUTaHWUM, He MeHee, neT
Macca cyetyuka He bonee, Kr 0,8
[abapwuTHble pa3mepbl kopnyca (AnvHa; WupunHa;

P pasmepsi kopnyca (4 P 200;122;73

BbICOTa), He Bonee, MM
CpepHsist HapaboTka cyeTymKa 4o 0Tkasa, 220000

MpumeyaHue: * — rapaHTUPOBaHHbIN ANanasoH paboTbl paguo u PLC-uHTepderica, a Takxe nepekntoye-
HUS COCTOSIHUSA pene ynpaBneHus Harpyskon — (0,75...1,15) UHom.



KoHcTpyKuus cyeTumka

KoHCTpyKLmst cieTumka cooTseTcTyeT TpeboBaHmsamM MOCT 31818.11-2012 1 yeptexam NpeanpusTVs -13roToBUTeNs.
BHeLUHMI BUA, C4ETHMKE, €70 31eMeHTOB YNPaBIeHNA Y KOMMYTaLMKW, NpUBEAEH Ha pUCyHKe 2.1.

laBapuTHbIE 11 yCTaHOBOYHbIE pa3Mepbl CHeTuMKa NPUBEAEHb! B MPUIOXEHUM A.

1 - ycnoBHoOe HaMeHOBaHwWe
CYEeTYMKa;

2 = XWAKOKPUCTANANYeCK
nHamnkatop (KKW);

3 - vHankatop «CeTb»;

4 — VHOVKATOP aKTVBHOW 3HEPrnm «A»;
5 — UHAMKATOP peakTUBHOW 3Heprum «R»;
6 — ONTUYEeCKMM NOPT;

7 — kHonka «[PCM»;

8 — kHonka «[PYMMAY;

9 - 3nekTpoHHas ninomba

KPbILLKM 33KMMOB;

10 — oTCeK 3nemMeHTa NUTaHUs;

11 = KneMMbl NOAKIIIOYEHNS
3NEeKTPUHECKOro MMMYbCHOMO BbIXOAA;
12 — 33XMMbl KNEMMHOW KONOAKM

]
08 123486. = |

X
TS IS

PucyHok 2.1 - BHellHWI BMA cHeTymKa
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2.4 NHTepdencbl cyeTunka

CHeT4MK MMeeT ONTUHECKUI NOPT, KOHCTPYKTUBHO cooTseTcTByowwmn TOCT IEC 61107-2011 1 npefHa3Ha4eHHbIN
L7151 OMepaTyBHOrO (NoKanbHOro) Cbéma MokasaHuWii v napameTpr3aLmv CHeTUMKa.

CyeTumk nmeeT nHTepdencsl PLC 1 pagvo ans obmeHa daHHsIMy B coctase AVMMCKY3, a Takxe pagumo Ans onepa-
TMBHOIO CbEMa NoKa3aHui.

MapameTpbl MHTEPGENCoB NpnBeaeHb! B Tabnuue 2.3

Tabnuua 2.3
Kanan / Xapaktepucruku PLC Papno OnTonopt
[lnanasoH vacror 95..148,5 433,05...434.79 MIy, -

NHdpopmaLmoHHasa ckopocTb 400..1600 60p B 3aBUCUMO- 1200..9600 6op B 3aBUCK-

M 9600 6ut/c
nepenaiu CTU OT COCTOSIHWIS CeTU MOCTV OT YCNOBWIA Nepefasn

MakcuMarbHbI ypoBEHb Bbl-

119 (+1-3) dBuv 10 mMBT -
XO[HOTO CHrHana

PaboTa co cHeTYMKOM Yepes UHTepdenChl CBA3M NPOV3BOAMTCA C NPUMEHEHVIEM TEXHONOMMHeCKOro NporpaMmHo-
ro obecneyerns «AdminTools» (nanee TMO), ronosku onTnyeckon, cootsetctayiolien FTOCT IEC 61107-2011 ¢
kabenem cBs3n (Ans paboTbl MO OMTOMOPTY), @ Takxe afan-TepoB UHTEPMENCOB, MHAOPMALLMS O KOTOPbIX Takke
pa3mellieHa Ha ykasaHHOM WHTepHeT-pecypce. OcobeHHocTv pabotbl ¢ TMO m3noxeHsl B Pr1, KoTopoe Takxe
pa3MeLLeHo Ha yKa3aHHOM pecypce.

[nst obpalLLieHns K CHETYMKY MO UHTEPdEICY UCMONb3YeTCs YHVKaNbHbIA naeHTudmkatop (MAC-agpec), ykasaH-
Hbi1 B DO. Mpu obpalLeHnn 4epes onNTonopT MAeHTUdVKaTOp He TpebyeTcs.

JlocTyn K M3MeHeHWIo NapaMeTPOB CO CTOPOHbI MHTEPMENCOB CBA3M 3aLLiMLLEH Naponamu. [pefycMOTPEHO NCNOoNb-
30BaHVie ABYX Naposen no 8 CMMBONOB, NMPU 3TOM V3MeHeHVie Naponen paspeLlaeTc ToNbko Npy aBTopy3aLymn nog,
BTOPbIM NaponeMm. pu NonbITKe aBTopU3aLym NO, HeBEPHBIM Naposem NPonCXOANT BNOKMPOBaHME CBA3M MO UHTEp-

"



hercy 1o KOHLA TeKyLMX CyTOK. DYHKLMS BNOKMPOBKIM MOXET ObiTb NpeiBapUTENbHO OTKIIOYEH.

CYnTbIBaHVIE BEPCUIN METPONOMMHECKI 3HAYMMON YacTy BIMO 1 METPONOrYecky He3Ha4MMOM HacT NPOU3BOANTCS
¢ npumereHrem «AdminTools». Tak xe MeTponornyecku HeaHa4dmmMas HacTb otobpaxaetcs Ha XKW 8 kagpe 1.0.2.1.

OBMeH AaHHbBIMU CO CHETYNKOM MPOU3BOAMTCS C MOMOLLBIO ABYX NPOTOKOIOB!

— SMP (Smart Metering Protocol, ontummamposaH ans nepepayv faHHbix B cetsx PLC, Radio);

~ DLMS c nogfepxkow ypoeHen mogenn OSI (yposeHb npunoxenunin COSEM 62056-53, Mofenb NpunoxeHni
COSEM: 62056-61 (kogbl OBIS), 62056-62 (knaccsl MHTEpdEncoB)). [aHHbIA NPOTOKON NOAAEPXKMBAETCS B CHETIM-
Kax HayMHas C Bepcum 56 MeTponormyeckin HesHadmMmow vactu BMO.

NMnynbcHble BbIXOAb!

B cyeTymKe MMEIOTCS ABa ONTUHECKMX MMMYNbCHBIX BbIXOAA B BUAE CBETOAMOLOB (MHAMKATOP «A», «R»), YactoTa
BKITIOHEHMS KOTOPbIX NPOMOPLMOHaNbHa COOTBETCTBEHHO aKTUBHOM W PeakTUBHOM MOLLHOCTY. VIMeeTcs Takke nM-
NyNbCHBIN 3NEKTPUYECKMIA BbIXOL, cootBeTcTBYoWMA TOCT 31819.21-2012, HacTpamMBaeMbl Ha BblAayy MMMynb-
COB C 4aCTOTOW, NPOMNOPLMOHANBHOM aKTUBHOW, UMM PeakTUBHON MOLLHOCTY MO (hasHOMY UK HEMTPanbHOMY KaHany
(B 3aBMCMMOCTY OT HACTPOWKM).

VIMNYNbCHBIN 3NEKTPUHECK I BBIXOL, MOXET HACTpamBaThCs TakKe Ha BblAady MMMYNbCOB C YacTOTOM, NPONopLy-
OHasbHOW YacToTe 33at0LLErO reHepaTopa 4acos (415 HAaCTPOVKM ¥ MOBEPKM HYacoB), a Takke Ha NporpaMMupyeMoe
ynpaeneHye BHELLHUM KOMMYTUPYIOLLM YCTPOCTBOM (pene curHanmsaumm).

OCTOsHHAA CHETYMKA — YMUCNIO MMMYNLCOB Ha (KBTe4) mnm (KBaped), onpeaensetcs UCMONHeHWeM 1 yKkasaHa
Ha NaHenu cHeT4mKa.

2.5 OyHKUMOHaNbHbIe BO3MOXHOCTU

CYeTYMK B 3aBMCMOCTM OT UCMONHEHUS BEAET M3MEPEHUS MO OLHOM MV ABYM LIENsiM TOKa, COOTBETCTBEHHO B (ha3-
HOV 1N pa3HoOM 1 HenTpanbHoW Lenw. VHdopmaums no anroputMam nepekiodeHrs Lener Toka Ans UCronHeHus
C U3MepeHreM Mo ABYM LiensM 1 ero HacTpouke npueeaeHa B Pr.

CYeTYMK OCYLLLECTBIISIET YHET aKTVIBHOW 3NEKTPUYECKOM SHEPT MM HEMOCPEACTBEHHO B KMOBATT-4acax, y4eT peakTue-
HOV 3NEKTPUYECKO SHEPTM HEMOCPEACTBEHHO B KMIOBAP-Yacax, 1 BELET YHET INEKTPUYECKON SHEPrUM HapacTato-
LLMM UTOTOM CYMMapHO ¥ pa3fienbHo No BOCbMY Tapudam B COOTBETCTBUM C 3aAaBaeMbIMU YCNOBUSMU TapudmKaLmm
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(NS peakTMBHOW 3HEPTN — NO YeTbIPEM TapudaM Npu BKIIOHEHHOM pexMe TapubrKaLum peakTMBHON SHepPrm).

CYETYMK Y4WTbIBAET HaNpaBfieHWe NOTOKa MOLLHOCTM U MOXKET MCMOMb30BaTbCs AN OLUEHKMN MPAaBMIbHOCTY NOA-
KIIOYEHUS CHETUMKA.

NHpvkaums

CHEeTYMK MMeeT XMAKOKpUCTanandecknin ntamkatop (KKI) ans otobpaxeHus yHTeHHOW SHEpriv, Apyrvx naMeps-
€MbIX 1 COXPaHEHHbIX AaHHbIX, HEKOTOPbIX HACTPOEYHbIX MAPAMETPOB 1 CMPABOYHON MHAOPMALMN.

Kaxpoe nHamumpyemoe aaHHoe nHaekcvpyetca kogom OBIS B cootsetcTBum ¢ IEC 62056-61. MepeyeHb KOLOB,
a Takxe nprmepbl oTobpaxeHns AaHHbIX NpviBedeHs! B Tabnuue 4.1

NHdopmaums, BoiBoanmas Ha XKW, nprBeaeHa Ha pucyHke 2.2

fpynnbi ~ TapudHas  [leiicTayrowmit
OBIS kopb! [aHHbIX Mporpamma  Tapud

{} v U
ml. cj CraTyc cBA3n

—F<— —> P+
-

HHHHHHHH
[ O %

<9 Hanpaenenus yueta

WHpvkatop Ar-nHz .
aspapa 6atapen P! 66 UnR1 R2 L1L2 L3A_---. <::l YpoBeHb akTUBHOIM
MOLLHOCTN
HenpaBunbHbiit I
naposnb OTKmoueHme
Coom MarHuTbl pene 1,2
,£lmd>d>epeHuV|an bHbIN Hannuue a3 (Tonbko

BCKprTMe KNeMMHOW

KpbILUKW, Kopnyca [iNA 3-X Ga3HX CYETUMKOB)

PucyHok 2.2 — ViHdopmaums, BbiBognmMas Ha XKW cyeTymka
CYeTunk BefeT yyeT, obecneymBaeT UKCALMIO 1 XPaHEHWE, N3MEePEHMe, MHAVKALIMIO, @ Takxe YTe-
HWe No MHTepdercam AaHHbIX B COOTBETCTBIM C Tabnuuen 2.4.
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Tabnuua 2.4

AaHHble

3HaueHus

JaHHble yyeTa

Konunyecrso noTpebneHHo akTYBHOWM SHEPrv HapacTaloLmmM
WTOroM Mo Tapudam 1 CyMMapHO

10 9 3HaveHn

Konnyectso oTnyLLeHHOM akTUBHOM SHEPrW HapacTaloLLM
MTOrOM M0 Tapudam 1 CyMMapHO (A5 UCNONHEHNS C ABYMS
HanpaeneHVsaMu y4eTa)

110 9 3HaYeHu

Konu4ectso notpeGneHHon peakT1BHOM 3Hepryv Hapacrato-
LM UTOTOM MO Tapudam v CyMMapHoO

10 9 3HadeHn

Konm4ectBo oTnyLLEHHOM peakTUBHOM SHEPri HapacTaloLLUM
UTOTOM MO Tapudam 1 CyMMapHO

[0 9 3HadeHu

Konnyectso anddepeHLmanbHON akTMBHOW 3Heprm, no-
TpebneHHOM No HeTpanbHOM Lenu (AN UCMONHeHWs C ABYMSs
[fat4vKamm Toka)

0OOHO 3Ha4eHne

Konvyectso anddepeHLmanbHON akTMBHOW 3Heprn, no-
TpebneHHom No hasHom uenu (Ans UCNonHeHWs ¢ ABYMst
faTymKamm Toka)

OOHO 3Ha4eHne

JaHHble puKcaumm n XxpaHeHUs

[laHHble y4eTta Npu cMeHe CyTok

128 cytok (Ha XXKW go 50 cyTok)

JaHHble yyeTa npn CMeHe MecaLeB MU pacyeTHbIX NeprnonoB

40 MecALeB UK pacyeTHbIX NepronoB




MpopomkeHve Tabnuupi 2.4

JaHHble

3HauyeHus

,D,aHHbIE y4eTa npu cmeHe net

10 net

ﬂ,aHHbIe y4yeTa no CobbIThIO MK KOMaHfe

20 3HaueHu

3Ha4eHVs NOTPeGNEHHON W OTNYLIEHHON aKTUBHOM SHEprn
3a VHTepBan AVCKpeT3aLmMm

no 6144 3Ha4eHns

3HayeHVs NOTPeBNEHHON 1 OTMYLLEHHO PeaKTUBHOM SHeprm
3a VHTepBaN ANCKPeTM3aLMm (BMECTO YCPeAHEHHbIX 3HA4eH I
HanPsXeHUs 1 4acToTbl)

no 6144 3Ha4eHns

Cpeﬂ,HeKBaﬂpaTlleHble 3Ha4eHna Hanps>XeHna cetn, ycpen-
HeHHble Ha MHTepBane ANCcKpeTn3aumnm

no 6144 3Ha4eHns

3HaueHIA HaCToTbI ceTi, YCpenHeHHble Ha HTepBase ANCKpeT3aLn

no 6144 3Ha4eHns

AKTUBHas noTpebnsiemas MOLHOCTb 3a nocnegHuin 30
MWHYTHBI MHTEpBan

OOHO 3Ha4eHne

[MybuHa nocnefHero Nposana HanpskeHys

O[JHO 3Ha4eHne

JnuntenbHoCTb NocneHero Nposana HanpaxeHns

O[JHO 3Ha4eHne

BenuyuHa nocnegHero nepeHanpsxeHus

O[1HO 3Ha4eHne

,D,J'II/ITEJ'IbHOCTb nocnenHero nepeHanpaxeHna

OOHO 3Ha4eHVe

HakonneHusa 25-ro vaca

OfHO 3HayeHwue ans 60
MWHYTHOTO .60 3Ha4eHun
Ans TMUHYTHOTO MHTepBana

MaKCMMyMbl aKTUBHOW NOTPeBAEHHOM MOLLHOCTU 33 MECSL,
fiaTa, BPeMs VX AOCTVIXEHNS

10 26 3Ha4YeHui 3a 13 Mecsues




MpopomkeHve Tabnuupi 2.4

JaHHble

3HaueHns

JlaHHble N3MepeHuii

TekyLan akTVBHas MOLLHOCTb

O[jHO 3Ha4eHne

Cpe,ElHeKBaleaTl/l‘-leCKOe 3Ha4eHue d)aBHOFO HanpsaxeHna

OOHO 3Ha4eHne

CpE}J,HeKBa}J'paTMHeCKOe 3Ha4eHue Cubl TOKa B ¢)B3HOI;I uenum

0OOHO 3Ha4eHne

CpenHekBafpaT4eckoe 3Ha4eHe CUrbl TOKa B HEMTParbHOM Lieni

O[jHO 3Ha4eHne

Yacrota M3Mepl/ITeJ'IbHOl;I cetn

OOHO 3Ha4eHne

KoadhdurumeHT MoLLHoCTH

OOHO 3Ha4eHne

TekyLan peakT1BHasA MOLLHOCTb

O[JHO 3Ha4eHne

TeKyLLLaﬂ nonHas MOWHOCTb

OOHO 3Ha4eHne

MapameTpbl BpemeHu

TekyLLee Bpems; AaTa

Yacbl, MUHYTbI, CeKyHAbI; YCII0, HOMEp MecsiLia, ABe Ldpbl roa

I'IorlpaBKa CYTO4HOTIo Xo4a 4acoB

Ao +12,7 c. B CyTkM

HacTtpoeyHble napameTpbl

30HbI KOHTPOSIA MOLLHOCTU: YTPEHHASA U Be4epHAA 30HbI

[encTByioLLME 30HbI

JIuMUTbI 3Heprum

1..99999999 kBT.4 (3 numwTa)




MpogomkeHve Tabnuupi 2.4

AaHHble 3HayeHns
JIAMUT MOLHOCTU 0..65,535 kBT
JIUMUT HanpsxKeHWs MakcUMyM 50..327,67 B
JIMMUT HanpaXeHNs MUHUMYM 50..327,67 B

[arta pac4eTHoro nepvofa

0..31 (0 — oKoHuYaHve Mecsua)

YCTaHOBNEHHbIV TapUMHbIV NNaH

4 pa3psga (6yksbl, undpb!)

pacnncaHne

CyToyHas TapudHas nporpamma, HeaesnbHoe TapudHoe

YcraHoBneHHble «ocobble» aaTbl

ABOHEHTCKINIA HOMep

16 undp

Hactponiku nHtepdeiica:
— aKTVBHble KaHasbl
— paboyas ckopocTb

F, P — pagno, PLC
9600 6uT/cek — onepaTB. KaHan

Hacrporiku pene 1 (Harpysku),

2 (curHanusauum):

— HOpMaJibHOe COCTOsHME

— BO3BpaT B HOPMaJlbHOe COCTOsHIE
— naysa [10 NOBTOPHON NPOBEPKY

co; di = 3aMKHYTOE; Pa3oMKHyTOe
0;1 — 6e3 KHOMKM; Mo KHomMKe
1..3600 cek

KoHTponbHas cyMMa KoHbUrypaumm

8 cmBoOsoB




MpopomkeHve Tabnuupi 2.4

JaHHble 3HauyeHus

KoHTponbHas cymma M34 BMO 8 cMmBOsoB
WHdopmaLmoHHble aaHHble

KoHTponbHas cyMma no MeTponorum 8 cMmBOsoB
3aBofcKkow Homep 16 undp
Howmep Bepcun BMNO
MAC-apgpec 16 undp
Kop owmbkwm Cm. 1abn. 4.3
Tect XKW C™m. puc. 2.2
Kop OBIS 5 cumBonoBs
Homep pencrsytouero Tapuda 1.8
Homep fencreyioLen TaprdHoN nporpaMmel 1.32
Homep rpynnbl nHavkaumm -1,0.8
MHavKaTop akTMBHOW MOLLHOCTU T |

VHavkaTop (CTpenku) HanpaeneHus y4eta

@ P+




MpopomkeHve Tabnuupi 2.4

JaHHble 3HayeHus
VIHAMKaTop (MUKTOrpamMma) BCKPbITHSE KTeMMHOM KPbILLKIA 6*
MHOMKaTOp BCKPbITWSA KOXYyXa 6 *
VHavkaTop cpabatbiBaHus pene 1(Harpysku) R1
MHaukaTop cpabatbiBaHus pene 2 R2
MHavkaTop paspsaa batapen [ ]
HapyLueHne cxembl 31eKTpoyCTaHOBKM NoTpebuTens !*
MHaukaTop HeBepHOro napons P
MHauKaTop BO3AeNCTBMA MarHUTOM U’
MHOMKaTop NpeBbILeHS ToKa B HEMTPaNbHOM Lieni N
MHavkaTop ceaHca cBA3M Mo MHTepdency («T’))

MpumeyaHne - UHAMKATOPbI (MMKTOrPaMMbl), OTMEYEHHbIE 3HAKOM «+», BbICBEUMBAIOTCS NO (aKTy HaCTynneHns
CoBbITUS M NCYE3AIOT TONBKO NOC/E CYNTHIBAHUS CO CHETYMKA COOTBETCTBYIOLUMX XKYPHANOB COBLITMI Npy aBTopU-
3auum Nop, naponem; NUKTorpaMma «P» nc4esaeT ¢ HaCTynneHneM HOBbIX CyTOK (B cilyyae 6rokupoBku oGMeHa Mo NH-
Tepdeiicy) Unu Npu o6paLLEeHnm ¢ BEpHbLIM NaponeMm; ocTanbHbIe NMUKTOrpaMMbl MCHE3aloT Nodie NpeKpaLLeHmns cobbITus.
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B cuetumke obecneymnBaeTcsi BOIMOXHOCTb YTEHMS M 3afiaHus No UHTepencam napameTpos (napametpusams
cyeTymKa). Bce M3MEHeHMs NapaMeTpoB BbINOMHSIOTCA MO OAHWMM U3 2-X Naponei U UKCHPYIOTCS B XKypHane co-
ObITUN 06LWMM 0bbemom bonee 600 3anucen.

OnucaHvie HacTpaviBaeMbIX NapaMETPOB, COCTaBa XypHara CobbITVIA 1 NopsAKa NapameTpu3aLmm npuseaeHo s Prl.

B cueTuyKe MMeIoTC AATHMKI BCKPBITUS KOPMYCa U KPbILUKIA KNEMMHOW KOMTOAKM, AATHMK BO3AENCTBUS MArHUTOM,
L.aT4MK TEMMNEePaTypbl BHYTPY CHETHMKA. B CHETUMKE KOHTPONMPYIOTCS M (UKCUPYIOTCS B >KypHane cobbITWi akTbl npe-
BbILLIEHMS 331aHHOTO NMMWTA MOLLHOCTW, 3afjaHHbIX (B0 3-X) NIMMUTOB 3HEPrUN, 3aAaHHbIX MPAHWL, HANPSXEeHNs, Ya-
CTOTbI, TEMMEPATYPbI BHYTPM CHETHMKA, 0OPaLLEHNS C HEKOPPEKTHBIM NaponeM, KPUTUHECKOTO PacXOXAeHNS BpEMEHN
cyeTymika ¢ BpemeHem ANC KY3, owmbkm 1 coon cHeTymka, KpUTUHECKOe CHIKEeHMe HanpsixeHus batapen BCTpo-
€HHbIX 4aCoB CHETHMKA. B CHETUVIKe C ABYMS AATHVKaMV TOKa UKCUPYIOTCH aKTbl NPEBbILIEHNS TOKA B HENTPANbHOM
1AM hasHOM NPoBOAE.

Mo Kax[oMy M3 MepeyncrieHHbIX COObITUIA B CHETYMKE MOXET ObiTb HACTPOEHA MHMLMATUBHAs CUrHanM3aLus,
a Takke psif APYrviX AEVCTBUN: OTKIIIOHEHNE Pene Harpy3Ku, yNpaBneHne pene CUrHanusaumm, nepexos Ha HasHayeH-
HbI TapUd.

2.6 MpuHUMN pa6oTbl

Tok B (ha3sHOM ¥ HeWTpanbHOM (B CHeTYMKax C [BYMS AaT4vKamy ToKa) MPOBOAE CHETYMKA WM3MepseTcs npu
NOMOLLM LLUYHTOB, @ HanpsikeHWe Npu NOMOLLM Pe3NCTMBHOTO Aenutens. Mpeobpa3oBaHUs BENMYUH BbINOMHSIOTCS
CMOMOLLbIO aHaNoro-UmdpoBbix npeobpasosatenei (ALM) nMukpokoHTponnepa (MK). MK npov3BoguT cumnTbiBaHme
c AL cpeniHeKBanpaTUYHbIX 3HA4EHI TOKa B Pa3HOW 1 HYNEBOW LIENK, HaNPSXeHNs, aKTVBHO MOLLHOCTM V1 SHEpPru,
a Takxe KO3 PULIMEHTa MOLLHOCTM M HaCTOTbl OCHOBHOW rapMOHWKI HaNPSXEHNS CETU.

CYETYMK MOXKET BECTW Y4ET aKTUBHOM SHEPruM no hasHoM WM Mo HyneBow LN, B 3aBUCMMOCTY OT TOTO, rae
notpebneHHas sHeprus Gonblue. ECn 3Hepris B asHom 1 HYNeBon Lensx otnmnyaeTcs Gonblue, YeM Ha 3afaHHbIN
NPOLIEHT, CHETYMK MHAMLMPYET HebanaHc 3Hepruii. Ha ocHoBe BbI4MCNEHHON 3Heprm MK BbigaeT curHansl 06 sHep-
ronoTpedneHN Ha ONTUYECKMI 1 SNEKTPUYECKIIA UMMYbCHBIV BbIXOA, MHAMLMPYET faHHble Ha XKKW, v BbigaeT nx
(no 3anpocy vV MHNLMATUBHO) Yepe3 L PoBbIe MHTEPDENICHI.
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—————

R ——
OcHOBHas pacyeTHas MHopMaLys,
onepaT1BHas KOHTPONbHas MH(POPMALMS.
pynna «0» — aBTOMaTU4ECKas NHAVKALMA
Tpynna «1» — MHAVKALVA MO KHOMKE Mpu
HaNUYUIM CETEBOTO HANPAXeHNS

pynna «-1» — MHAMKaLMA NO KHONKe Npu
OTCYTCTBI CETEBOTO HAMPSKEHUS!

[LononxurensHas PexwuMHan OcHogHas [LononHuTensHas
pacuertHast vHdopmaLms cnpaBo4Has crpagosHas

VHPOPMALMS HdopMaLya MHGbOPMaLVS

Tpynna «2» fpynna «3» pynna «4» Tpynna «5»

PesepBHas MokazaHus CneumanbHas
rpynna SHeprum no VHbOpMaLMs
rogam
lpynna «8» lpynna «7» lpynna «6»

— Nepexop, no KHonke ~ NEPEXOf MO KHOMke 3 - = > - asTomatvdeckoe
«Ipynna» «MPCM» T yepefioBaHiie AaHHbIX
PVICyHOK 2.3 - AJ'II—Opl/ITM nepekovYeHnsa OCHOBHbIX rpynn pexmMoB MHAWKaUWK B CHETHIKE
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3 NOArOTOBKA CHETYUKA K PABOTE

3.1 PacnakoBbIBaHMe 1 MOArOTOBKA K 3KCMyaTaLmm

lMocne pacnakoBbiBaHWs HEOOXOAMMO MPOU3BECTU HAPYXKHbI OCMOTP CHETHMKA, YOeAWTLCS B OTCYTCTBUM Me-
XaHNYeCKMX MOBPEXAEHW, MPOBEPUTL HANUHME U COXPAHHOCTb NIOMO.

CYeTynKY, BbINyLLEeHHbIe NPEANPUSTUEM-N3rOTOBUTENEM, MMEIOT 3aBOLCKME YCTAHOBKM COMMAcHO NnepeyHio,
npvBedeHHOMY B opMynisipe. M3MeHeHe 3aBOLACKMX YCTaHOBOK MPOW3BOAMTCS OPraHM3aLmnsMm, YNonHOMO-
YEHHbIMW NMPOBOAMTL HACTPOWKY CHETYMKA.

BHUMAHME! C LENbIO NPEAOTBPALLEHNA HECAHKUVWOHMPOBAHHOIO AOCTYNA K MPOrPAM-
MWPYEMbIM NAPAMETPAM CYETYUKA YEPE3 UHTEPMDENCHI CBA3U NEPE[ YCTAHOBKOW CHETYMKA
HA OBBbEKT PEKOMEHAYETCH CMEHUTb YCTAHOBJIEHHbIE HA 3ABOJE MAPOJIN.

3.2 MNopagok ycTaHOBKM

CYETYMK NOAKIIIOYUTb AN YHETa SMEKTPOSHEPTUM K CETU NEPEMEHHOIO TOKa C HOMMUHASbHBIM HaMNpPsiXXeHVEM,
yKa3aHHbIM Ha MaHenu cHetymka. [ns 3TOro CHsATb KPbILKY KNeMMHOWM KOMOAKM W NMOAKMOYNT NoABOAsLLME
NpoBOAA, 3aKPEMNMB 1X B 3aX1MMaXx B COOTBETCTBUM CO CXEMOW, NMPUBELEHHON Ha KPbILLIKE U yKa3aHHOW B Npu-
noxeHunu b Hactoswero P3.

Mpy MOHTaXxe cyeT4nkoB nposog (kabenb) HEOOXOAMMO OHYWUCTUTL OT M30MAUMM MPUMEPHO Ha 20 MM.
3a4MLLEHHbIV y4aCTOK MPOBOAA AOMKEH ObiTb POBHbLIM, 6€3 13r1MboB. BCTaBmTL NPOBOL, B KOHTAKTHbIA 3aX1M 6e3
nepekocoB. He gonyckaeTcs nonagaHve B 3aX1M y4acTka NpoBoAa C M30MsLMEN, a TakxKe BbICTyN 3a npeaensl
KOMOAKW OrofieHHoro y4actka. CHavana 3aTarmealoT BEPXHUIA BUHT. JIerkum nogeprueaHvem nposoaa yoexaa-
I0TCS B TOM, 4TO OH 3aXaT. 3aTeM 3aTArMBaloT HUXKHWUIA BUHT. T1ocne BbIAEPXKKN B HECKONTBKO MUHYT MNOATAHYTH
coefiMHeHwe elle pa3. AnaMeTp NoaKIoHaeMbIX K CHETYMKY MPOBOAOB OT 1 [0 8 MM. YKa3aH AManasoH Avame-
Tpa NpoBOfA, UCXOAs 13 YCIOBMS BO3MOXKHOCTU €ro NoACOeAVHEHNS K KOMOLKE cHeTymka. Tpebyemoe cedeHuie
(1, cnepoBaTenbHo, AvaMeTp) NPOBOAA BbIOMPAETCS B 3aBMCMMOCTI OT BENUHYMHBI MaKCMMAsbHOTO TOKa.

BHUMAHME! PABOTbI MO MOAKJTIOYEHUIO CYETYUKA MPOU3BOAUTD NMPU OBECTOYEHHOWM CETU!
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CYETYMK B UCMONHEHUU C ABYMSA AATYUKAMU TOKA YUYUTLIBAET MNOTPEBJIEHME MO TOMY
TOKOBOMY KAHAY, B KOTOPOM TOK BOJIbLLUE, MO3TOMY HEOBXOAUMO COBJIIOAATb NMPABWJ1b-
HOCTb NOAKNIOYEHUSA LIENEA HATPY3KU TAK, YTOBbl B LLEMW HYNEBOrO MPOBOAA MPOTEKAN
TONbKO TOK HATPY3KW MOTPEBUTENSA, AOMNONHUTENIbHbLIE NOAKNIOYEHUSA K LENUA HYNEBOIO
MPOBOJA HATIPY3KMN MOTYT LOBAB/IATb TOK B 3TOW LIEMW, YTO NPUBEET K BOJIbLLUEMY YYETY
MOTPEBIEHHOW SHEPTUW.

BKIIOUMTL CeTeBOE HanpsixeHne 1 yoeanTbCs, HTO CHETYMK BKIIOHMUICS — MOSBUMCH TEKyLLMe NokKasaHus,
1 BKNtoYmncsa nHankatop «CETb».

4 NOPAAOK PABOTbI

4.1 Pex1Mbl OTODpaxKeHus:

~ NPOCMOTP B PeXXMME aBTOMATUHECKOrO OTODPaXeHHs;

~ py4HOM NPOCMOTp.

B pexuvme aBTOMaTM4eckoro otobpaxeHus cdertdmka (rpynna mHavkaumm «0») otobpaxalotcs AaHHble,
COCTaB KOTOPbIX 3afaetcs KoHburypauven (cm. Tabnuuy 4.1). JanHble Ha XKW yepenyioTcs aBToMaTMYeCKu
C HacTpaviBaeMbIM NePUOAOM.

PexxM py4Horo npocmortpa. [ns yaobcrsa NnpocMoTpa BCs MHAMLMpYeMast MHPOpMaLMs pasaeneHa Ha oT-
fenbHble rpynnbl. Kaxxaas rpynna MoxXeT cofiepkaTb pasnn4Hoe 41cno napameTpos. MpocMoTp MHdopMaLmn
OCYLLECTBAISETCS C MOMOLLbIO KHOMOK «Tpynna» 1 «Mpocmotp» (MPCM).

CocTaB fAaHHbIX, MHOMLMPYEMbIX CHETHMKOM BO BCEX Fpynnax, MOXeT 3af4aBaTbCs MPOU3BOMbHO, Kak Ans
rpynnbl MHAWKALWM NPY OTCYTCTBUW BHELUHETO NUTaHWUs (rpynna MHAMKaUMM «-1»), Tak 1 OCTanbHbIX rpynm,
BbIOVPaeMbIx Mo KHomke «fpynna»:

- rpynna «1» — «OCHOBHas pacyeTHas MHhopMaLMa»;

- rpynna «2» — «[JononHutensHas pacyeTHas MHbopmaLlms»;

— rpynna «3» — «PexxunmHan nHdopmaumsa»;
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= rpynna «4» — «OCcHOBHasn cnpaBo4Has MHPOpPMaLmsA»;

— rpynna «5» — «[lononHnTenbHas cnpaBo4Has MHMOpMaLma»;

- rpynna «6» — «CneupanbHas MHHOOPMaLMS 1 HACTPONKIN»

— rpynna «7» — «[oka3aHus 3Hepruv no rogam»;

— rpynna «8» — pesepBHas.

KHonkow «Tpynna» ocyLLecTBAsSeTcs BbIGOP rpynn MHAMLMPYEMbIX NapaMeTpoB. [ONOAHUTENbHO 3TOV KHOM-
KOV OCyLLEeCTBASETCS BbIOOP pa3psaa KOpPekTMpyemMoro napametpa (Npu py4HON KOPPEKTUPOBKE NOKa3aHwMiM).
KHonkow «TTpocMoTp» OCyLLECTBASETCS BbIOOP MH(OPMaLWMK B rpynne, a Takxe LOMOMHUTENbHO N3MEHeHNe
napameTpa npu py4HOIN KOPPEKTUPOBKeE. MpKW OTCYTCTBIM BO3AENCTBIMA Ha KaKyto-n1Mbo KHomkKy 6onee 1 MUH.
NPOVCXOAUT BO3BPAT B PEXMM aBTOMATUHECKOrO MPOCMOTPa MHOPMaLMK 13 000N rpynmbl UHAUKALMN.

B tabnuue 4.1 nepedncreHbl BCe pexxmMbl MHAMKaUMK cieTyrka, koabl OBIS, a Takke BapvaHT pacrnpeaene-
HWS PEXMMOB MO rpynnam B BapuaHTe 3aBOLCKON HACTPOMKMU.

Tabnuua 4.1
pynna nHamkauum
Ne Pexxum Kop, OBIS
0 -1 1 2-8

DHeprus akTMeHas, notpebreHHas, oblas

1 - - - 4 1.2.0
(o1 v3roToBneHws)

5 DHeprus akTMBHas, reHepripyemas, obLuas . . . 4 220
(o1 3roToBneHws)
SHeprvs peakTBHas notTpebneHHas, obLas

3 - - - 4 3.8.0
(oT n3rotosneHms)

4 DHeprus peakTvBHasi reHepypyemMas, obias . i . 4 4.8.0
(o1 m3roToBneHws)
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MpopomkeHve Tabnuupi 4.1

lpynna nHankauun

Ne Pexxum Kop OBIS
0 -1 1 2-8
5 BJIOK 3HEPrnii TekyLLMX MoKasaHum + + + - (1-4).8.(0-8)
6 AKTVIBHasi MOLLHOCTb + - + - 1.7.0
7 TekyLLee Bpems + + + - 0.9.1
8 TekyLan fata + + + - 0.9.2
9 BRok 3Hepruit Ha KOHeL, pacyeTHbIX NepuoioB - 2 a %83(9(;8)
10 | BRok 3Hepruii 3a pac4eTHble Nepuoas! - - - 2 (1-4).9.(0-8).
(0-39)

_ (1-4).8.(0-8).
1 Briok 3Heprvn Ha KoHew AHA - - - 6 (40-89)

. (1-4).9.(0-8).
12 | Briok 3Hepruii 3a AeHsb - - 6 (40-89)

_ (1-4).8.(0-8)
13 bnok aHeprui Ha koHel, rona - - 7 (90-99)

_ (1-4).9.(0-8)
14 | BRoK sHepruii 3a rog - - 7 (90-99)
15 PeakTnBHas MOLLHOCTb - - 3 2.7.0
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MpopomkeHve Tabnuupi 4.1

lpynna nHankauvn

Ne Pexxnm Kop OBIS
0 -1 1 2-8
16 MonHas MOLLHOCTb - - - 3 9.7.0
17 Tok IMHeNHOro KaHana _ _ 3 11.7
18 HanpsxeHnue - - - 3 12.7
19 KoathuumeHT MoLHocT - - - 3 13.7
20 YacTota cetn - - - 3 14.7
21 Tok HeMTpanbHoro kaHana - - - 3 91.7
22 JIUMUT 3Heprumn - - - 3 1.35.1
23 JIUMUT MakcUMyMa Hanps>keHns - - - 3 12.35
24 JIUIMUT MUHUMYMa Hanps>KeHns - - - 3 12.31
25 3Ha4eHvie nocnegHero NpoBana HanpsxXeHus - - 3 12.34
26 JnntenbHoCTb NpoBana HanpsaXxeHus - - 3 12.33
27 3Ha4eHve nocneaHero NpesbIeHNsA HanpaXKeHna - - 3 12.38
28 JNnTenbHOCTb NPeBbILLEeHNA HanpsXeHus - 3 12.37
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MpopomkeHue Tabnuupi 4.1

lpynna uHaukauum

Ne Pexxum Kop OBIS

0 -1 1 2-8
29 Jlata pac4eTHoro nepuoga - - - 4 1.01.2
30 Ce30HHas nporpaMma - - - 4 1.0.2.3
31 TapudHas nporpammMa - - - 4 1.0.2.3
32 Monpaska BpemeHmn - - - 4 0.9.1.1
33 KoHTponbHas cymma KoHpUrypaumm - - - 4 1.0.2.0
34 3aBofCKon Homep - - - 4 C.1.0
35 Bepcust MeTponoryecku HesHaudMmonm Yactv BNO - - - 4 1.0.2.1
36 CeTeBoV agpec - - - 5 c1
37 ABGOHEHTCKNI HOMep - - - 5 c1.2
38 Hactponku pene - - - 5 C.56
39 Tect ancnnea - - - 5 -
40 KoHTponbHas cyMMa MeTponormyeck 3Ha4nmom 4actm - - - 5 1.0.2.4
41 KoHTponbHas cymma kanmbposkm - - - 5 1.0.2.1.2

MpumeyaHue - Kaxxapivi peXKMm MHAVKaLMK MOXKET GbITb BKJTIOUEH TONbKO B OAHY U3 rPynm «2» - «8%»; B rpynmbl MH-
AMKaLmm «0», «=1» 1 «1» MOryT GbITb BK/tOYEHbI OAMHAKOBbIE PEXUMbI UHAMKALIMK, B TOM YMCTIE U3 rpynn «2» - «8»,
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B Ta6n|/||_|,e 4.2 npreefeHbl NprMepbl OCHOBHbIX PEXMMOB NHOMKALUNN CHETHMKAE.

Tabnuua 4.2

Mpumep otobpaxkeHns Ha XKKN

JaHHble

JononHutenbHas uHgopmaums

a91! erl pr Brc
35'3%'55 -

TekyLee Bpems

Mpynna uHankaumm «0» (as-
TOUHAMKALUWSA). 8-5 CyTOYHas
TapudHas nporpamMma, fem-
CTBYIOLMI TapU® — 2, TeKyLLan
noTpebnsemas akTMBHasA MOLL-
HocTb (0,3..0,75) kBT, Hanu4ne
nHTepdencHoro obmeHa

092 eriePr Y73

qOc i3 ™

Tekyulan gata

lpynna nHanKaumm «3». 4-1
CyTO4Has TapudHas NporpamMma,
OencTByloLLMiA Tapud — 3, TekyLuas
notpebnsemMas akTMBHas MOLLHOCTb
(0,75..3) kBT, pa3psg, 6atapen

DHeprns akTMBHas, Tekyllee
notpebnexue no 3-my Tapudy

fpynna nHankaumm «-1» (uHamn-
KaLs no KHorMKe Npw OTCyTCTBUAN
BHELLIHEro NUTaHNs). 8-5 CyTou-
Has TapudHas nporpaMma, gen-
CTBYIOLLMN Tapud — 2, OTCYTCTBUE
MOLLHOCTU 1 MHTePdeCHOro
obmeHa, cpabaTbiBaHve pene
[AENZEETITTY]
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MpopomkeHve Tabnuupi 4.2

Mpumep otobpaxkeHns Ha XXKN

JaHHble

JononHutenbHas uHgopmaums

18150 6r? PR A 73

‘}5' .‘Hi'LE':vEuW 7

SHeprns akTMBHas, notpebneH-
Has no NepBoMy Tapudy Ha KoHeL,
CYTOK, ECATb AHEN TOMY Ha3af

pynna nHamkaumm «2». 8-a
CyToY4Has TapubHas nporpam-
Ma, AencTBylowniA Tapud — 3,
TekyLLan notpebnsemMas akTMBHas
MolHocTb (0,075..0,3) kBT, Ha-
nn4re nHTepdencHoro obmMeHa

B 109 erS Pr B 1¢
lljan';chlkw ->

SHeprvis akTVBHas, NoTpebreHHas
Mo NepBoMy Tapudy 3a pacHeTHbIN

lpynna nHankaumm «5». 8-4
CyTO4Has TapndHas nporpaMma,
LencTByIoLLIMA Tapud — 2, TekyLuas
notpebnsemMas akTVBHas MOLLHOCTb
ot 15 KBT, Hann4ne MHTepdencHoro

nepvog, AessTb MecsLieB Hasag,
——annll| obmeHa, noTpebneHvie No HernTpa-

IV NpeBbILLAET Nopor
lpynna nHamkaumm «1». 8-1
CyTO4Has TapudHas Nporpam-

L{EB GR ' PR 8 T ' r\/|yaT J:I,e\?ICTByF?OEL)I/II;I Ta;?mqu- 1

] I':‘ 3 L: ':i 5 SHeprvis peakTvBHas, TekyLlas ! !
TeKyLLas reHeprpyemMast akTmeHas

LIl fo kWA reHepaLis

" G motHocTb (0,075..0,3) kBT, Ha-

nnuve nHtepdencHoro obmena,
BCKPbITNE KNEMMHO KPbILLKM
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MpopomkeHve Tabnuupi 4.2

Mpumep otobpaxkeHns Ha XXKN

JaHHble

JononHutenbHas uHgopmaums

39059 erd Pr B 1d
12 T4G B

DHeprus peakTBHas, notpe-
GneHHas 3a CyTku, AeBATHaALATb
CyTOK Hasag

pynna nHamkaumm «2». 8-a
CyToY4Has TapuHas nporpam-
Ma, AeNCTBYOLWNIA Tapnd - 2,
TekyLLas notpebnsemMas akTMBHas
MOLLHOCTb OT 15 KBT, 3acumkcmpo-
BaH cOOM cyeTymKa

OOuwas aHeprus, akTMBHas reHe-
pauws 3a roa AeBsTb NeT Ha3az,

fpynna nHamkaumm «5». 8-1
CyTo4Han TapudHas nporpam-
Ma, AencTByoLWMA Tapnd — 2,
TekyLas notpebnsemas akT1BHas
MOLLHOCTb OT 15 KBT, 3achmkcmpo-
BaHO BO3[ENCTBNE MArHUTOM

91 6rd pr_H1c
cH56 190 ™

_---ll

TeKyLLl,aﬂ nonHaa MOLLHOCTb

lpynna nHamkaumm «3». 8-1
CyTOYHas TapucHas Nporpam-
Ma, AeNCTBYOLWNIA Tapnd — 2,
TekyLas notpebnsemMas akT1BHas
MOLLIHOCTb OT 15 kBT

i G_Ri PR H 1/
o568 7
‘-ll.l

TekyLLmi Tok

pynna nHamkaumm «3». 8-a
CyToYHas TapuHas nporpam-
Ma, AeNCTBYOLWNIA Tapnd — 2,
TekyLLas notpebnsemMas akTMBHas
MOLHOCTb OT 15 KBT
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MpopomkeHve Tabnuupi 4.2

Mpumep otobpaxkeHns Ha XXKN

JaHHble

[LlononHutenbHas nHgopmaums

il_ erier Hrd
cq45678, ~

_--_.I

TekylLee HanpskeHne

lpynna nHamkaumm «3». 8-1
CyTo4Hasn TapudHas nporpam-
Ma, OencTByIoWniA Tapud — 2,
TekyLas notpebnsemas akTMBHast
MOLLHOCTb OT 15 kBT

13 GRB_J PR B¢
el =
4....'

TekyLLee nokasaHvie cosg

fpynna nHamkaumm «3». 8-a
CyTO4HaA TapuHan Nporpam-
Ma, AencTByoWniA Tapud — 2,
TekyLLas notpebnsemas akT1BHas
MOLLHOCTb OT 15 KBT

1235 erIPr B1¢

ol =
) — |

MakcrManbHbI IMMUT Ha-
npsa>xeHna

fpynna nHamkaumm «3». 8-1
CyTo4Han TapudHas nporpam-
Ma, AeNCTByOLWNIA Tapnd — 2,
TekyLas notpebnsemMas akT1BHas
MOLLIHOCTb OT 15 kBT

I¢d3 erirpr Hr1d

e =

--_II

[nnTenbHOCTb NocnefHero npo-
BaJla Hanpa>XXeHnsa B MUHYTax

pynna nHamkaumm «3». 8-a
CyToYHas TapuHan nporpam-
Ma, AencTByOLWMIA Tapnd — 2,
TekyLLas notpebnsemMas akTmBHas
MOLLIHOCTb OT 15 KBT
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MpopomkeHve Tabnuupi 4.2

Mpumep otobpaxkeHns Ha XXKN

JaHHble

JononHutenbHas uHdopmaums

023 erM PR B rd
29-230-1 =

_---.I

8- (mencreyioLan) cytouHas Ta-
puicbHas nporpaMma: nosy4acos-
ka N229 - tapud 2, nony4acoska
Ne 30 - tapud 1

pynna nHamkaumm «4». 8-q
CyTo4Han TapudHasa nporpam-
Ma, AeNCTBYOLWNIA Tapnd — 2,
TekyLLas notpebnsemMas akT1BHas
MOLLHOCTb OT 15 KBT

IDc'd_erMPr O 1d
i-c80-3d ~

‘--.II

[lencreyiolan HefenbHas npo-
rpamma: Ans noHenenbHvka

— 29-4 cyTo4Has nporpamMma,
015 BTOPHMKA — 32-4 CyTO4Has
nporpamma

lpynna nHamkaumm «4». 8-1
CyTOYHas TapuHas Nporpam-
Ma, AeNCTBYOLWNIA Tapnd — 2,
TekyLas notpebnsemMas akT1BHas
MOLLIHOCTb OT 15 kBT

1023 er™pPr A2

e Oilid =
il

Ce30HHble pacnucaHus: fata
Ha4ana OencTBus HefenbHon
nporpammbl Ans 12-ro ce3oHa

fpynna nHankaumm «4». 8-a
CyTo4Has TapuHas nporpam-
Ma, AeNCTBYOLWNIA Tapnd — 2,
TekyLLas notpebnsemMas akT1BHas
MOLHOCTb OT 15 kBT

09401 erYer Brd
- 54 ™

‘---.I

ﬂonpaBKa CYTO4YHOro xoa

[pynna nHamkaumm «4». 8-1
CyTOYHas TapuHas Nporpam-
Ma, AeNCTBYOLWNIA Tapnd — 2,
TekyLas notpebnsemMas akT1BHas
MOLLIHOCTb OT 15 KBT
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MpopomkeHve Tabnuupi 4.2

Npumep otoGparkeHus Ha XKKU

JaHHble

JlononHutenbHasa nHgopmaums

Ll erMPr O7C
IPIHSET9 >

_-I-.I

CepuiHbIA HOMep CHeTYMKa

fpynna nHamkaumm «4». 8-1
CyTOYHas TapubHas Nporpam-
Ma, AeNCTBYOLWNIA Tapnd — 2,
Tekylas notpebnsemMas akT1BHas
MOLLIHOCTb OT 15 kBT

"55 lerb PR B 7d
':ILI

Hacrponka pene 1: Hopmanb-
HOe COCTOAHWME «3aMKHYTO»
(«connect»), Bo3BpaLLeHe B
HOpMasnbHOe COCTOSIHMNE BHeLLHen
KoMaHdom 6e3 kHomnku («0»)

pynna nHamkaumm «6». 8-a
CyTO4HaA TapuHan Nporpam-
Ma, AencTByloWniA Tapud — 2,
TekyLas notpednsemas akT1BHas
MOLLHOCTb OT 15 KBT

HacTporka pene 2: Hopmanb-
HOE COCTOSIHNE «PAa3OMKHYTOY»
(«discon-nect»), Bo3BpalLeHue B
HOpMasibHOe COCTOsIHME BHELLHe
KOMaHzow no kHorke («1»)

pynna nHamkaumm «6». 8-a
CyTO4HaA TapuHan Nporpam-
Ma, AencTByloWniA Tapud — 2,
TekyLLas notpebnsemas akT1BHas
MOLLHOCTb OT 15 KBT

4.2 OyHKUWSA PyHHON KOPPEKTMPOBKM NapameTpoB
B cueTyuKe peanv3soBaHa GyHKLMS Py4HO KOPPEKTUPOBKI NapamMeTpoB:

— aboHeHTCKoro HOMepa,
— TeKyLero BpemMeHn 1 atbl;

~ TeKyLLero TapuHOro pacnmcaHus.
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[ns Bxopa (BbIxoaa) B pexumm KOPPeKTMPOBKM UCMONb3yeTcst KOMOUHaLmMs KHOMKM «TPCM» 1 KHOMKW ek -
TPOHHOW NNOMObI (TaMnepa) KNeMMHON KPbILKM — KOPOTKOE HaxaTune Ha Tamnep npw Bolbope KoppekTmpye-
MOro napametpa Haxatiem KHomnku «MPCM». Mpu 3ToM MHMOPMaLUS HaYMHAET «MUraTb» C MePUOLOM OKOMIO
0,5 ¢. BbIbop KoppekTpyemoro paspsaa — no kHomnke «fpynna», namexerune — no kHomnke «MPCM». Mpwu 3ToM
KOPPEKTUPYEMbI Pa3psf «MUraeT». Bbixod 13 pexunMa — nocie nepebopa BCeX KOPPEKTMPYEMbIX pa3psaaoB
BbIGpaHHOro NapameTpa (Bpems 1 gata B JaHHOM Cilydae KOPPEKTUPYETCs Kak OAMH NapameTp).

4.3 VHbopMaLmMOHHble COOBLLEHNS

Bo Bpems paboTbl cHeTymka Ha XKW BbiBoAsaTcs (He3aBMCMMO OT 0Tobpaxaemon MHPOPMaLMmM) MHEMOHW-
deckue 3Haku (MUKTOrpamMMbl) 1 COOBLLEHNS O COCTORHMM 1 pexmMMax CHeTYMKa. HazHadeHre nkTorpamm npu-
BefeHo B Tabnuue 2.4

MHbopMaLMOoHHble coobLLEHNs BbIBOAATCA B none kofoB OBIS nornepeMeHHO C KOAOM MHAWLMPYEMOro
napameTpa C neprofom 1 cek. C MOMEHTa HacTymnneHns CobbITUS 1 A0 CHUTBIBAHWSA CODBITUS B XXypHane cobbl-
TV nog naponem. CoobLLeHNS O TeKyLMX ownbKax BbIBOAATCS Takxke Ha ocHosHoe none XKW nonepemeHHo
C IHOMUMPYEMbIMW AaHHBIMMN.

Ecnm ofHoBpeMeHHO Npom3oLwLv (MPOMCXOAAT) HECKOMBKO OLWMBOK, TO B COOBLLIEHWN MHAMLMPYETCS CyMMa
YMCIOBbIX MHAEKCOB OWNOOK. PaclundpoBka cooblueHmn npuseseHa B Tabnuue 4.3.

Ta6bnuua 4.3
CoobueHne OnucaHue ownoKN CoobLeHune OnucaHue ownGKu
Err 004 Cbon BpemMeHn Err 032 Owmnbka SHM
Err 008 Owwmibra nurerisoro Err 064 Owmnbka TpaHcvBepa
n3mepuTens
Er016 Ownbka HerTpanbHoro Err 128 Ownbka cesazn
n3mepuTens C TpPaHCMBEPOM
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3HI - aHeproHe3aBUcMMas NamaTb

Kpome coobuiernit Ha XKW MoxeT BbiTh HaCTpoeHa UHULMATVBHAR BblAada MHPOPMaLMOHHbIX coobLiie-
HUM Mo uHTepdency (cm. Pr).

5 MOBEPKA CHETYMKA

oBepka cHeTyMKa NPOBOAMTCA MPW BbIMYCKe 13 MPOM3BOACTBA, NOC/e PEMOHTa W B 3KCNJyaTaLmm No MeTo-
[vike noBepki «CHETYMKM SNeKTPUYECKON SHeprmn ofHoda3Hble MHOrodyHKLMoHanbHble CE 208. MeToauka
nosepky CAHT.411152.068 1».

Mepvofmyeckas noBepka NnpoBoAnTCs B obbeme, nanoxeHHoM B CAHT.411152.068 11 oanH pa3 B 16 ner,
0N CHETYMKOB, NOCTaBnseMblx B KazaxcraH — oauH pas B 8 ner.

6 TEXHWYECKOE OBCJTY>KMBAHUE U NJIOMBUPOBAHUE

TexHnyeckoe 0OCNyXMBaHME CHETHMKA B MeCTax yCTaHOBKM 3aK/I04aeTCs B CUCTEMATUHECKOM HabniogeHnm
3a ero paboTon 1 ycrpaHeHU ownbok 1 cboes B paboTe cyeTymika.

Kpbiwka KneMMHbIX 3aKMMOB, a Takxe kHorka «MPYTTA» (npy HeobXoAnMOCTM) NIOMOMPYIOTCS OpraHn-
3aLment, oCyLLeCTBAAIOLLEN BBOA CHETYMKA B IKCMyaTaLmMio.

Kosxyx cyeTdmka nnombupyetcs AByms nnombamu: noseputens n OTK.

7 TEKYLUMIA PEMOHT

3aMeHa 3neMeHTa NUTaHUA

[1ns 3aMeHbl 31eMeHTa NUTaHNs YacoB PeasibHOro BpeMeHr HE0OXOAMMO:

— CHAATb KPbILLKY 3aX1MOB;

— 13BJIeYb OTCEK 3IeMeHTa NUTaHKA 13 cHeTYMKa (CM. pUcyHOK 2.1);

— VI3B/1eYb BbILUEAWNIA 13 CTPOS NINTUEBLIN SIEMEHT 1 YCTaHOBMTL HOBbIN TVNa CR2032 (cpok roaHocTv — 5 net)
WA aHaNOrMYHBbIN.
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MpumeyaHune — pu BbIKNIOYEHHOM CHETHVIKE 3aMeHa IMTVUEeBOTO dneMeHTa NpYBEAET K NPUOCTaHOBKE XOAa
4acoB, MO3TOMY MOC/e 3aMeHbI INTUEBOIO 3MIeMEHTa ClIeAYET 3anporpamMMUPOBaTh TeKyLLee BPEMS.

BHUMAHMUE! 3ameHa anemMeHTa NUTaHUS BO3MOXXHa NpPU BKIIOYEHHOM Hanpsb>kKeHWUW, npu 3Tom
cnepyeT cobnopaTth Mepbl NPeAOCTOPOXXHOCTH, T. K. KOHTaKTbl GaTapeiiHOro pasbema HaxoAasaTcs noj,

HanpsbkeHnem 230 B.

B0O3MOXHble HEMCNPABHOCTI M CMOCODbI X YCTpaHeHWs NoTpebuTenem npueeeHs! B Tabnuue 7.1

Tabnuua 7.1

HanmeHoBaHue HeucnpasHo-
CTU U BHeLLHee nposBreHue

BeposiTHas npuunHa

Cnoco6 ycTpaHeHus

1. MoraweH nHamkatop «CeTtb»
cqeTymka unm XK.

1. HeT HanpsxeHWa Ha 3aXKnmax
cyeTyMKa.

2. OTKa3 B 31eKTPOHHOW CXxeme
cyeTyMKa

1. MNpoBepunTb HanM4Me Hanpsxe-
HUI Ha KNeMMHbIX 3aX1Max.
2. HanpaBbTe CHeT4VK B PEMOHT.

2. OTCYTCTBYIOT CErMEHTHI,
NLLHWE CerMEHTbI, TeMHbIe NATHa
Ha XKW

1. HencnpasHoctb XKW
2. OTKa3 B 3/1eKTPOHHOW Cxeme

1. HanpaBbTe cHeT4MK B PEMOHT.

3. Mpuv NOAKNIOHEHMM CHeTYMKa
K Harpy3ke HarnpasJeHve yJeta
3/1EKTPO3HEPI N HE COOTBETCTBYET
WNCTUHHOW

1. HenpasunbHoe Noako4eHne
napannenbHbix 1 (1nn) nocneno-
BaTe/bHbIX LiENen cHeTymKa

1. MposepbTe NpPaBUNbEHOCTb
NoAKo4eHVs Lenen.
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MpopomkeHve Tabnuupi 7.1

HanmeHoBaHue HeucnpasHoO-
CTU U BHeLWlHee nposBiieHune

BepOﬂTHaﬂ npun4nHa

Cnoco6 ycTpaHeHus

4. OTCyTCTBYET UM HEBEPHbIN XOF,
4aCoB PeasibHOro BpemeHu

1. FNOXOWV KOHTaKT 3neMeHTa
nuTaHWs B OaTapenHoM oTCeke.
2. BbipaboTaH pecypc anemeHTa
nUTaHNA.

1. MNpoBepbTe KOHTAKT 371eMeHTa
nuTaHWs B OaTapenHoM oTceke
(ynanute okmcrbl).

2. 3aMeHuTe 3N1eMeHT NUTaHnA.

Mpumeuanue - Mpu HencnpaeHoctn XXKU paaHHble 06 s3HepronoTpedneHnn n apyryto MHhopmaumio

N3 cHeTHYMKa MOXKHO MoJly4uTb Yepes I/IHTequeﬁCbl nnu onTUYeCcKNn nopTt.

8 ycnoBus XPAHEHNA K TPAHCNOPTUPOBAHUE

XpaHeHe cHeTYMKOB NPOM3BOANTCS B yakoBKe NPeANPUATHS-U3roTOBUTENS NPK TeMnepaType oKpy>Kalo-
Lero Bo3ayxa o1 5 0o 40 °C 1 OTHOCUTENbHOW BNaxHOCTM Bozayxa 80 % npu Temnepatype 25 °C.

CHeTYMKI TPaHCMOPTMPYIOTCA B 3aKPbITbIX TPAHCMOPTHBIX CpefcTBax noboro Buaa. Mpu TpaHcnopTupoBa-
HUW cnepyeT cobniofate TpeOOBaHNS, YKa3aHHbIE Ha YNAKOBKe B BUAE MaHUNYASLMOHHbIX 3HAKOB.
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NMPUNOXXEHUE A
(cnpaBoyHoe)
FabapuTHbIE 1 YCTaHOBOYHbIE Pa3Mepbl CHETYMKA

200
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=
4+

137..148
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®asHblil NPOBOJA OT reHepaTopa

NMPUNOXXEHUE b
(obszarensHoe)
CxeMbl BKITIOYEHMS CHETUMKA

CyeTunk

MMNynbCHbIW BbIXOA

§ w—

U=8...24 V
Imax=30 mA

R=(U-2,0)/1

®dasHbI NPOBOA K Harpyske

HeWTpanbHbIi NpoBoOA OT reHepaTopa

HeWTpanbHblli MPOBOA, K Harpyske

ApxaHrenbck (8182)63-90-72
AcTtaHa +7(7172)727-132
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsaHck (4832)59-03-52
BnapuBocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bororaa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89
WBaHoBo (4932)77-34-06
Wxesck (3412)26-03-58
WpkyTck (395) 279-98-46

Kupruaus (996)312-96-26-47

Mo "

Ka3zaHb (843)206-01-48
Kanunuurpag (4012)72-03-81
Kanyra (4842)92-23-67

Kemepogo (3842)65-04-62

Kupos (8332)68-02-04

KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61

Kypck (4712)77-13-04

TNuneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
Ha6epexHble YenHbl (8552)20-53-41
HwxHuit Hosropop, (831)429-08-12

KasaxctaH (772)734-952-31

WTech:

HoBokyaHeLik (3843)20-46-81
HoBocubupck (383)227-86-73
Owmck  (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

Mewsa (8412)22-31-16

Nepwmb (342)205-81-47
PocroB-Ha-[JoHy (863)308-18-15
PszaHb (4912)46-61-64

Camapa (846)206-03-16
CankT-TNeTepbypr (812)309-46-40
Capartos (845)249-38-78
CesacTonons  (8692)22-31-93
Cumdeponons  (3652)67-13-56
Tapxukuctan (992)427-82-92-69

An. noyta erg@nt-rt.ru || CaiT: http://lenergomera.nt-rt.ru

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
Crasponons (8652)20-65-13
CypryT (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
Ydha (347)229-48-12
XaBaposck (4212)92-98-04
YensibuHck (351)202-03-61
Yepenosel (8202)49-02-64
SApocnasnb (4852)69-52-93





