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OIMCAHUE THUIIA CPEJCTB U3MEPEHUI

CueTynKy SIEKTPUYECKON IHEpruu MHOTO(YHKIHMOHAIbHBIE — wu3Meputenn I[1IKD
TE3000

Ha3zna4yenue cpeacrsa usMepeHHi

CYeTunKu HIIEKTPUIECKON PHEPruu MHOro(yHKIHOHambHBIE — m3Meputenu [IKD TE3000
(mamee cYeTUMKH) MIpEIHAZHAYCHBI:

- JUISL I3BMEPEHUS] 1 MHOTOTapu(HOTO yueTa akTUBHOM U pEaKTUBHOW HEPIUH B IBYX HaIlpaB-
JICHUSIX U YETHIPEXKBAPAaHTHOW PEAKTUBHOM SHEpruu (BOCEMb KaHAJIOB y4eTa);

- JUISL U3MEPEHHUS U ydeTa He Tapu(pHULMPOBAHHON aKTUBHOM U PEAKTUBHOM YHEPTHU C YYETOM
HOTEPh B JIMHUM AJIEKTPOIIEPEAAYH U CUIIOBOM TPaHCHOPMATOPE M SHEPTUM B KaKI0H (ase ceTy;

- JUISL U3MEPEHHS TapaMeTpoB TpeX(ha3HOM 2JEKTPUUECKO CeTH;

- JUI U3MEPEHNS U HENPEPHIBHOIO MOHUTOPHHTA ITApaMETPOB KaueCcTBa 3JIEKTPUUECKON SHEDP-
run (ITKD) u BeneHus cTaTHCTUKH TTOKa3aTeliel KadecTBa ¢ (POPMHUPOBAHUEM CYTOUYHBIX TIPOTOKOJIOB.

Onucanue cpeacTBa u3MepeHui

[IpuHUMI AeHCTBUS CYETYUKOB JIEKTPUUECKON dHEPTUU MHOTO(YHKIIMOHATIBHBIX— HU3MEpUTE-
aeii [TKD TE3000 ocHoBaH Ha ¢ poBoii 00paboTKe BXOIHBIX aHAJIOIOBBIX CUTHAJIOB C IPUMEHEHHEM
anroputMma ObicTporo npeobpaszoBanus @ypee. M3meputenbHas yacTh CUETYMKOB BBINOJIHEHA HA OC-
HOBE MHOTOKaHAJILHOTO aHasoro-uugposoro npeodpaszosarens (ALIT).

AIII ocymecTBisieT BHIOOPKM MIHOBEHHBIX 3HAUEHUN BEIMYMH HANPSOHKEHHUS] U TOKa Mapa-
JeNbHO MO IIECTH KaHalaM M3MepeHus, npeoOpa3oBaHue UX B HUGPPOBON KO U Mepeaady Mo CKopo-
CTHOMY I1OCJIEI0BATEIBHOMY KaHaJly MUKPOKOHTPOJLIEPY.

MHUKPOKOHTPOJIIEP, 1O BHIOOPKAM MTHOBEHHBIX 3HAYEHHMH OJHOIO M3 KAaHAJIOB HAIPSIKEHHUS,
BBIYMCIISIET 3HAYEHUE MEPUOAa OCHOBHOM YaCTOThI CUTHAJIA. B M3MEPUTEIIEHOM OKHE, PABHOM OJHOMY
HepHOJy CUTHAJIA, C MCIOJIb30BaHUEM ajropurma ObicTporo npeodpazoBanus ®ypwe (BIID), Boruwc-
JSAETCSI  KOMIUIEKCHBIM  CIIEKTpP BXOJHBIX CHTHQJOB [0 KaHaJaM HaNpsDKEHUs W TOKa

(popmyaer (1), (2))

& = BI1o(u), (1)
{ = Br1D (i), (2)
rae u, i - MacCUBbI BHIOOPOK MTHOBEHHBIX 3HAUEHUI HANPSXKEHUI U TOKOB,;

®, § - MaccHBBI KOMIUIGKCHBIX CIICKTPAIIBHBIX COCTABIISIONIMX HAMPSKCHHIT H TOKOB.

Ha ocHOBaHMU CHIEKTPaAIbHBIX COCTABIISIONIMX BBIUUCIIAIOTCS 3HAUCHUSI aKTUBHOMN, pEaKTUBHOMN
u nosiHor MontHocTH (popmyiisl (3) — (5)), KOTOpbIE UCTIONB3YIOTCS YIS TOJCUETa AKTUBHOW M Peak-
TUBHOM 3Hepruu. Tak jke Ha OJHOM IEPUOJIC CHI'HAJIA U3MEPSIOTCS MIHOBCHHBIC 3HAYCHHS MapaMeT-
POB Tpex(a3Hol CeTH C MPOrpaMMHUPYEMbIM BPEMEHEM YCPEIHCHUSI.

&= Wil 3)
P = & Re®), 4)

i=1

Q=& me) ®



JIuct Ne 2
Bceero nucros 25

JInst i3MepeHusl mapaMeTpoB CETH U MoKa3aTesel kauecTsa aiekTpudeckoit snepruu ([IKD) mo
I'OCT 30804.4.30-2013, TOCT 30804.4.7-2013 BeIunCIsIeTCS KOMIUIEKCHBIN CIIEKTP BXOJHBIX CUTHA-
JIOB B U3MEPHUTEIBHOM OKHE, PaBHOM JIECSTH IIEpHOJaM OCHOBHOHM 4acTOTHl. llpu 3TOM paccrosiHue
MEKY CHEeKTPaJbHBIMU cOoCTaBistonMMu coctaBisieT 1/10 yactorel ocHOBHOM rapmoHukH. [lo crek-
TPY CUTHAJIOB PACCUUTHIBAIOTCS:

- CpeHEKBaIpaTHYECKHE 3HAYCHHS HAIIPSHKEHUH U TOKOB 110 hopmyinam (6), (7);

- CPEIHEKBAIPATHUECKUE 3HAYCHUS HANPSDKEHUN N-OM TapMOHUYECKOM MU M-0i MHTEprapMo-
Hr4ecKol cocrapistromieit (N=2-40, m=1-39) o popmymam (8), (9);

- KO (PUIIMEHTHl TAPMOHMYECKUX U MHTEPrapMOHHUYECKUX COCTABIIIOLIMX HANPSHKEHUH IO
dopmynam (10), (11);

- CyMMapHble  KOX(p(UIMEHTBI  TapMOHMYECKHX  COCTABISIONIMX  HANPSHKCHUH — TI0
dopmyie (12);

- KO3 PUIIMEHTH HECUMMETPHHU 110 00PaTHOM M HyJIEBOM MOCIEI0BATEIBHOCTAM MO (opMy-
aam (13), (14).
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KUisg(n) - U ' (11)
e, (12)
(13)
(14)
rae I - HOMEP CHEKTPAIIBHOW COCTABJISIOLIEH;
U(n) - cpenHekBaapaTHUYECKOE 3HAYCHHUE N-0i TAPMOHUYECKOM COCTABIISIFOIIEH HAITPSHKCHHS
n - HOMEP FrApMOHUYECKON COCTABIIAIOLLIECH;
10 - YHCJIO MIEPHOI0B OCHOBHOM YaCTOTHI B M3MEPUTEIHLHOM OKHE (JIJISI CHCTEM BJIEKTPO-

cHaOxeHus ¢ yactoroit 50 I'ny);
Uisg(m)- cpenHekBaapaTHYecKOe 3HAUCHHE M-0l HHTEPrapMOHUYECKOM COCTABIISIFOIICH Ha-
HPSDKCHUS;

m - HOMEp MHTEPrapMOHUYECKON COCTABIISIIOLIEH;
U(1) - cpenHekBaapaTHYECKOE 3HAYCHNE HANPSHKEHHUSI OCHOBHOM 4aCTOTHI,
Ku - CyMMapHbIi K03 OUIIMEHT TapMOHUYECKUX COCTABIISIONINX HAMPSIKEHUS;

U1, U2, U0 — cpeanexBaapaTuiecKkoe 3HaYCHIE HAMIPSHKCHUI MPsMOii, 00paTHOM U HyJIeBOH
IIOCJIENOBATEIFHOCTEN COOTBETCTBEHHO.
Pacyet nmapameTpoB, CBSI3aHHBIX C TOKOM, IPOU3BOIUTCS aHAIIOTUYHO OTMIMCAHHOMY BHIIIIE.
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Bbruncnenne akTUBHOW M PEaKTUBHOM MOIIHOCTH MOTEpPh B Kax10il (pase mpousBoaUTCS Ha
OCHOBE M3MEPEHMH TEeKYLIMX 3HAUEHUH HANpsDKEHUM M TOKOB B Kaxaoi (asze cetu mo ¢opmynam

(15), (16)
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Y oy Uk g
rae I - CPeIHEeKBaIPATUYECKOE 3HAYCHHE TOKA,
U - CPEeHEKBAIPATHYECKOE 3HAaUeHUE (PAa3HOTO HAIIPSIKEHHS;
[ — - HOMUHAJIbHAsl aKTUBHAS MOIIHOCTH MOTEPh B TMHUU SJICKTPOINEPEIauH;
PH.H.HOM - HOMHHAaJIbHAasA aKTHBHasd MOINHOCTb HArpy304YHBLIX ITOTCPb B CHUJIOBOM TpPAHC-
dbopmatope;
Pn.xx.on - HOMHWHaJbHAs aKTHUBHAS MOIIHOCTh IOTEPh XOJOCTOTO XOJa B CHJIOBOM
TpaHchopmaTope;
(@ N— - HOMUHAaJbHasg PEaKTUBHAsI MOILIIHOCTH [OTEPH B IMHUU BJIEKTPONEpeIayy;
(O —" - HOMHHAIIbHAs PEaKTUBHAS MOIIHOCTh HArpy30YHBIX MOTEPh B CHUJIOBOM
Tpanchopmarope;
Qu.xx 1o - HOMHUHAIIbHAs PEaKTUBHAS MOIIHOCTH IMOTEPh XOJOCTOTO XOJa B CHUJIOBOM
Tpanchopmatope.

HomuHaabpHbIE MOLTHOCTH MOTEPh BBOAATCS B CUETYMK KaK KOH(UTypalMOHHBIE MapaMeTPhl U
IPE/ICTABISAIOT COOOM MOIIHOCTB MOTEPh B OJHOM (pase, MpUBEACHHYIO K BXOAY CUYETYMKA IPU HOMH-
HaJIbHOM TOKE ¥ HOMHUHAJIbHOM HANPSDKCHUU CUSTUYHKA.

CdyeT4uK sBISIETCS BYHANPABICHHBIM M3MEPUTENIEM M M3MEpPSET MPOSKIUH BEKTOpa IMOJIHOW
MOIIIHOCTH Ha aKTHUBHYIO M PEaKTHBHYIO OCH Kpyra MOIIHOCTEH, mpuBeaeHHOro Ha pucynke 1. [Tpu
9TOM 00pa3yrOTCsl YeThIpEe KaHala U3MEPEHUS U ydeTa!

- P+ - akTHBHAsE MOILIHOCTB MPSMOT'0 HAIPABJICHUS — MPOCSKIIUSI BEKTOPA MMOJHON MOIIHOCTH 1-
o KBaJjpaHTa (MHAYKTUBHAs Harpy3Ka) wim 4-ro KBaapaHTa (eMKOCTHasI Harpy3Ka);

- P- - akTHBHAsI MOIIIHOCTh OOPATHOTO HANPABJICHHS — MIPOCKIHsSL BEKTOPA ITOJHON MOIHOCTH
3-ro kBajipaHTa (MHIYKTHBHAS HArPy3Ka) WK 2-TO KBaJpaHTa (EMKOCTHAs HAarpyska);

- Q+ - peakTHBHAs! MOIIHOCTH MPSIMOTO HAIPABIICHUS — IIPOEKIHSI BEKTOPA MOJIHOW MOIHOCTH
1-ro xBagpaHTa (MHAYKTUBHAS HAarpy3Ka) WM 2-TO KBapaHTa (EMKOCTHAsI Harpy3Ka);

- Q- - peakTHBHAsI MOLIHOCTH OOPATHOI'O HATPABJICHHUS — MPOCSKIIMS BEKTOPA MOJHOH MOIIHO-
ctu 3-ro KBajipaHTa (MHIyKTHBHAs HArpy3Ka) WK 4-ro KBaJpaHTa (EMKOCTHAs HarpysKa).
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Pucynok 1 — Kpyr moutHocrei
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Kpome Toro, cueTdnk BeleT y4eT peakKTHBHOM SHEPTUU B KAXKIOM KBaJpaHTe, 00pasys emie Je-

ThIpE KaHaja y4yeTa:

- peaxkTuBHOM 3Hepruu 1-ro kBaapanTa R1;

- pEaKTUBHOI SHepruu 2-ro kBajpanTta R2;

- peakTUBHOH Heprun 3-ro kBajpanTa R3;

- peakTUBHOI Hepruu 4-ro kBajpanTa R4;

IIpu sTOM:

- cymma R1+R2 cooTBeTCTBYeT peakTHBHOM SHEPIHH MPSIMOTO HaNpaBieHus R+,

- cymma R3+R4 cooTBeTCTBYeT peakTHUBHOM SHEPrHr 0OpaTHOTO HanpasieHus R-.

3Haku 0HO(A3HBIX M3MEPEHHH aKTUBHOW M PEaKTHBHON MOIIHOCTH BCET/Ia COOTBETCTBYIOT
peaJbHOMY HAIpPaBICHUIO MOTOKA MOITHOCTH B KaXJI0M (pa3e ceTH, eciy CYeTYNKHU BKIFOUEHBI 10 CXe-
MaM, TPUBEICHHBIM B PYKOBOJICTBE 10 SKCILUTyaTallui 9acTh 1 ¢ cOOMIOIEeHNEeM TTOAKIIOUSHHS Hadaa
U KOHLIa 0OMOTOK U3MEpPUTENbHBIX TpaHC(HOPMATOPOB. ITO AET BO3ZMOKHOCTh UCIIOJIb30BaTh CUETUUK
JUTSE KOHTPOJIS IPABIIIBHOCTH MOAKIIOYECHUS K ceTh. [Ipu aTom:

- IPSIMOMY HAIpaBJIEHUIO (OT reHepaTopa) akTHBHOM dHeprun A+ (MorHocTH P+) cooTBeTCT-
ByeT (ha30BbIi CABUT MEX/y TOKOM M HanpsDKeHUEeM B Kaknoi ¢aze ot 0° mo 90° (1-i xBagpaHT, MHAYK-
THBHAsl Harpy3ka, uMropt) u ot 270° o 360° (4-i kBapaHT, EMKOCTHAS HATPY3Ka, UMIIOPT);

- 00paTHOMY HamnpapJIeHHIO (K TeHepaTopy) aKTUBHOM 3Hepruu A- (MomiHocTu P-) cooTBeTcT-
ByeT (ha30BbIi CABUT MEXy TOKOM M HalpsDKCHUEM B Kaxkmoi ¢ase ot 180° mo 270° (3-it kBagpaHT, WH-
IyKTUBHast Harpyska, skcropt) u oT 90° mo 180° (2-it kBagpaHT, EMKOCTHAsI HArpy3Ka, 3KCIOPT);

- npsIMOMY HampapiieHHio (OT reHepaTopa) peakTHBHO# 3Hepruu R+ (MormrHocTH Q+) cOOT-
BETCTBYET (pa30BbIi CIBUT MKy TOKOM M HampshKeHHEM B Kaxioit ¢ase ot 0° mo 180° (ummopr);

- 00paTHOMY HarpaBJICHUIO (K T€HepaTopy) peakTuBHOW 3Hepruu R- (MomHOcTH Q-) cooT-
BETCTBYET (pa30BBIi CIBUT MKy TOKOM M HanpshkKeHHeM B Kaxaoid ¢ase ot 180° no 360° (a3kcropr).

Boruncnenne mougHoctel Tpex(da3HOH CUCTEMBI MPOU3BOJUTCS CYMMHUPOBAHHEM COOTBETCT-
BYIOIIUX MOULIHOCTEH OAHO(A3HBIX M3MEpeHUH. 3HaKu Tpex(a3HbIX U3MEPEHHH MOLIHOCTH M 3HAKU
KaHaJoB y4eTa Tpex(a3zHoil 3Hepruu pOpMHUPYIOTCS MO-Pa3HOMY, B 3aBUCUMOCTU OT KOH(UIYpaluu
cueTyMKa. PaznuyaroTcs cieayromne peskuMbl paboThl CYETYMKA B 3aBUCUMOCTH OT KOH(UTypaIiu:

- JIBYHAIIPABJICHHBIN PEKUM W3MEPEHUS aKTHBHOM M PEaKTHBHOM SHEPTUH U MOIITHOCTH, 4 Ka-
Haia (PEKKUM 0 YMOJIYAHHIO);

- OJTHOHATPABJICHHBIA PEKUM M3MEPEHUSI aKTUBHOW M PEAKTHBHOM SHEPrHU M MOLIHOCTH (T10
MOJTyT0) 3 KaHajia B IPSIMOM HaIpaBlIeHUH (KOH(PHUTYPHPYEMBbIii);

- JIBYHAIIPABJICHHBIN DPEBEPCHBIA PEXKUM HM3MEPEHUS AKTUBHOM W PEAKTMBHOM SHEPIUU U
MOIITHOCTH, 4 KaHaia B 00paTHOM HarpasiieHn# (KOHQUTYpHUPYEMbIii);

- OJTHOHAIPABJICHHBIM PEBEPCHBIN PEXUM H3MEPEHMs aKTMUBHOM M PEaKTUBHOM SHEPruu U
MOIITHOCTH (110 MOAY/Ir0) 3 KaHasla B 00paTHOM HarpapiieHHH (KOHOUTYPUPYEMBIiA).

B Tabmuuax 1 - 4 npuBeneHbl 3HAKU HAIPaBICHHUS aKTUBHOM M PEAKTHBHOW MOILIHOCTH OJIHO-
¢a3HbIX U Tpex(a3HbIX U3MEPEHUI M KaHAJIbI ydeTa YHEPTUU B 3aBHCHMOCTH OT ITOJIOKEHHS BEKTOpa
MOJTHON MOIIHOCTU M KOH(UTYPUPOBAHUS CUETUHKA.

Tabnuna 1 - 3naku MomHOCTEN 01IHO(A3HBIX U TpeX(pa3HbIX U3MEPEHUI B IByHAIPABICHHOM
pexxume

JIByHanpasieHHbIN pexum (4 kanaa)

KBagpant Kanai yuera 3HaK MOIIHOCTHU 3HaK MOILIHOCTHU Kanassr
BEKTOpa sHepruu Tpexdas- | TpexdazHbIX U3Me- | 0IHO(A3HBIX H3Me- TeJeMeTpUuu
IIOJIHOM HBIX U3MEPEHUI peHui peHui

MOIIHOCTU S | aKTHB. |PEaKTUB.| AKTUB. |pPEaKTUB.| aKTHUB. |pPCAKTHB.| AKTHB. | PCAKTHB.
| A+ R+ P+ Q+ P+ Q+ uMmIL. A+ | umm. R+
1| A- R+ P- Q+ P- Q+ umi. A- | umn. R+
Il A- R- P- Q- P- Q- uMIL. A- | umi. R-
v A+ R- P+ Q- P+ Q- umi. A+ | umm. R-
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Tabmuma 2 - 3HaKWM MOLIHOCTEH OAHO(A3HBIX M Tpex(a3HbIX HM3MEPEHHWH B OJIHOHANPABICHHOM

peKHUME
OnHOHanpaBlIeHHBINH peXuM (3 KaHaa yueTa 110 MOAYIIIO B IPSIMOM HAIPaBJICHUH)
KBagpant Kanai yuera 3HaK MOILIHOCTHU 3HaK MOLIHOCTHU Kanassr
BEKTOpa sHepruu Tpexdas- | TpexdazHbIX U3Me- | 0IHO(A3ZHBIX H3Me- TeJIEMETPUN
IIOJIHOM HBIX U3MEPEHUI peHui peHui
MOIIIHOCTH S | aKTHB. |pEaKkTHB.| AKTUB. |pPEAKTUB.| aKTHB. |pCaKTHB.| aKTHB. | PEAKTHB.
| A+ R+ P+ Q+ P+ Q+ uMmIL. A+ | umm. R+
1| A+ R- P+ Q- P- Q+ umn. A+ | umm. R-
Il A+ R+ P+ Q+ P- Q- uMmiL. A+ | umm. R+
v A+ R- P+ Q- P+ Q- umin. A+ | umm. R-
Tabmuma 3 - 3Hakw MOMIHOCTEW OAHO(A3HBIX M Tpex(a3HbIX H3MEPEHHH B PEBEPCHOM
JIBYHAIIPAaBJICHHOM PEKUME
PeBepcHblii AByHAITPaBICHHBIN pexuM (4 KaHasa ydeTa ¢ MHBEpPCHEH 3HaKa HAIIPABJICHUSI)
KBagpant Kanan yuera 3HaK MOIIHOCTHU 3HaK MOIIHOCTHU Kanansl
BEKTOpa sHepruu Tpexdas- | Tpexda3HbIX u3Me- | 0AHO(Pa3HBIX U3Me- TEJIEMETPUHU
IIOJIHOU HBIX U3MEPEHUI peHun peHun
MOIIHOCTU S | aKTHB. |pPEaKkTWB.| AaKTHUB. |pPEaKTHB.| aKTUB. |pPCAaKTHB.| aKTHB. |PCAKTHB.
| A- R- P- Q- P+ Q+ umi. A- | umi. R-
1| A+ R- P+ Q- P- Q+ uMmIL. A+ | umi. R-
1l A+ R+ P+ Q+ P- Q- umin. A+ | umm. R+
v A- R+ P- Q+ P+ Q- uMIL. A- | umi. R+
Tabmuua 4 - 3Haku MomHOCTEW oAHOGA3HBIX M Tpex(a3HbIX H3MEPEHUH B PEBEPCHOM
OJIHOHANPABICHHOM PEXHUME
PeBepcHblif 0JTHOHANIPABICHHBIN peXuM (3 KaHajia y4yeTa 1o MOJIyJII0 B 00paTHOM HalpaBJICHHUN)
KBagpant Kanai yuera 3HaK MOILIHOCTHU 3HaK MOLIHOCTHU Kanassr
BEKTOpa sHepruu Tpexdas- | TpexdazHbIX U3Me- | 0IHO(A3ZHBIX H3Me- TeJIEeMETPUU
IIOJTHOM HBIX U3MEPEHUI peHui peHui
MOIIHOCTU S | aKTHB. |PEaKTUB.| AKTUB. |pPEaKTUB.| aKTUB. |pPCAKTUB.| AKTHB. | PCAKTHB.
| A- R- P- Q- P+ Q+ uMIL. A- | umi. R-
1| A- R+ P- Q+ P- Q+ umi. A- | umn. R+
Il A- R- P- Q- P- Q- uMIL. A- | umi. R-
v A- R+ P- Q+ P+ Q- uMIL. A- | umr. R+

[To momydeHHBIM 3HAYCHUSM aKTHBHOM M PEaKTUBHON MOIIMHOCTH Tpexda3Hoil cuctemsl (op-

MUPYIOTCS UMITYJBCHI TEIEMETPUN Ha JBYX KOH(PUTYpUPYEMBIX HUCIBITATEIbHBIX BBIXOJAX CUETYHKA.
HIMITyITbCBI TETIEMETPUH MMEIOT MaKCUMAaIbHYIO JUTUTEIBHOCTh 150 Mc, a "acTtoTa WX CIlIeJOBaHHS
MPOMOPIMOHATIFHA COOTBETCTBYIONIEH MOIITHOCTH.

ChopmupoBaHHBIC HMITYJIBCHI TTOJICYUTHIBAIOTCS KOHTPOJUIEPOM M COXPAHSIOTCS B PErHCTpax
TEKYIIUX 3HAYCHUW DHEPTUU U TPOPHIS MOIIHOCTH IO KaXKIOMY BHJIY SHEPruu (MOIIHOCTH) U
HAIPABJICHUIO JIO CBEpIICHUs COOBITHA. [0 CBEpIICHUIO COOBITHS, TEKYIIHE 3HAYCHHS YHCPTHH WIH
MOIIHOCTH JOOABISIOTCS B COOTBETCTBYIOIIME YHEPTOHE3aBUCUMBIE PErHCTPhI yueTa SHEPTUU U Mac-
CUBBI PodwIIss MOIIHOCTH. [Ipu 3TOM, B KadecTBe COOBITHS BBICTYIACT BpEMs OKOHUYAHUS TEKYIIETO
Tapuda Wik BpeMsi OKOHYAHUS UHTEepBaja WHTETPUPOBAHUS MOILTHOCTHU JIJIsl MacCuBa MpoQuiis, ornpe-
JeJISIEMOE 110 BCTPOSHHBIM YHEPTrOHE3aBUCUMBIM YacaM PEaIbHOTO BPEMCHH.

[Ipu ydere moTeph HUMITYIbCHI TeleMeTpuH (GOPMHUPYIOTCS C YYETOM MOIIMHOCTH TIOTEPh
Ps=P+P,, Qs=Q=Q,, MoACYUTHIBAIOTCS KOHTPOJUIEPOM U OTJCIBHO COXPAHSIOTCS B PETHCTpPaxX TEKY-
IIMX 3HAYCHHUIH SHEPTHH U TPOGHUIIST MOITHOCTH C YUETOM MOTEPh MO KAXKIOMY BHIY SHEPTUH (MOIIHO-
CTH) U HAIIPABJICHHIO JIO CBEPIICHUS COOBITHS. 3HAK ydyeTa MOTEePh SBISACTCS KOH(DUTYPAITMOHHBIM T1a-
paMETPOM CUETYHKA M 3aBUCHUT OT PACIIOJIOKEHHUS TOUYKH ydeTa ¥ TOYKH H3MEPCHUSI.
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CueTurKH BBIITYCKAIOTCS B PAa3JIMYHBIX MOIU(DUKALUAX, KOTOPbIE OTIMYAIOTCS KJIACCOM TOYHO-
CTH, HOMHHQJIBHBIMH HaNpsDKEHUSIMUA, HOMHHAJIBHBIMH TOKaMu, Hainu4dueM uHTepdeiica Ethernet u tu-
IIOM YCTaHOBJIEHHOI'O CMEHHOI'O JOIOJIHUTEIBHOTO MHTEepdelicHoro Moaysns. BapuaHTsl ncronHeHus
CUETYMKOB IIpUBEJEHBI B Tabmuie 5. BapuaHThl UCIIOTHEHNS CMEHHBIX JOMOJIHUTENBHBIX MHTEpdeiic-
HBIX MOJIyJICH NpHUBeIeHbI B Ta0HIE 6.

Ta6mmia 5 — BapradTsl HCTIOTHEHHS] CYETUUKOB

Homu- Kiacc Touno-| Hanu-
HaJIbHBIN CTHU U3Mepe- yue Bapuant
YcnoBHoe 0003Ha- | (Makcu- | HomuHanpHOE | HUS aKTUB- | WHTEp-
YEHUE CYETYHKA Majb- | HamnpspkeHwe, B HoM/peak- deiica HCTOHEHHA
HBIi1) THBHOM SHep-| Ether-
TOK, A r'uu net
TE3000.00 5(10) . 0,25/0,5 €CTh ®P/1C.411152.005
TE3000.01 510) | 3 OL7-115/ T 8510 | com 01
(100-200)
TE3000.02 5(10) 0,2S/0,5 HET -02
TE3000.03 5(10) 0,5S/1,0 HET -03
TE3000.04 5(10) . 0,25/0,5 eCTh -04
TE3000.05 5(10) | ° (%28(_’;1%%()))’ 0,55/1,0 | com 05
TE3000.06 5(10) 0,2S/0,5 HET -06
TE3000.07 5(10) 0,5S/1,0 HET -07
TE3000.08 1(2) . 0,25/0,5 €CTh -08
TE3000.09 12) | 3 ((15076-72%3?)/ 0,55/1,0 | com 209
TE3000.10 1(2) 0,2S/0,5 HET -10
TE3000.11 1(2) 0,5S/1,0 HET -11
TE3000.12 1(2) 0,25/0,5 €CTh -12
TE3000.13 1(2) 37(120-230)/ 0,55/1,0 ecTh -13
TE3000.14 1(2) (208-400) 0,2S/0,5 HET -14
TE3000.15 1(2) 0,5S/1,0 HET -15
Ta6muia 6 — Turel ycTaHaBIMBAaEMbIX CMEHHBIX JIOTIOJHUTENILHBIX HHTEP(EHCHBIX MOy IeH
VYcioBHOe 0003Ha- HaumenoBanue
YEeHUE MOJYJIs
01 Kommynukarop GSM TE101.02.01, C-1.02.01 (cets 2G)
02 Mogem PLC M-2.01(T).01 (onHoda3HsbIit)
03 Mogaem PLC M-2.01(T).02 (Tpexda3ubiit)
04 Kommynukatop 3G TE101.03.01, C-1.03.01 (cetp 2G+3G)
05 Mogewm Ethernet M-3.01(T).ZZ
06 Mogem ISM M-4.01(T).ZZ (430 MI'ny)
07 Mogem ISM M-4.02(T).ZZ (860 MI'r)
08 Mogem ISM M-4.03(T).ZZ (2400 MTI'1x)
09 Moaem ontudeckuit M-5.01(T).ZZ
10 Kommynukarop Wi-Fi TE102.01.2Z, C-2.01.ZZ
11 Kommynukatop 4G TE101.04.01, C-1.04.01 (cetp 2G+3G+4G)
12 Kommynukatop 4G TE101.04.01/1, C-1.04.01/1 (cets 2G+4G)
13 Kommynukarop NBIoT TE101.01.01 (cets 2G+4G NBIoT)
14 Kommynukatop NBIoT TE101.01.01/1 (cets 4G Tosbko NBIOT)
15 Mognem LoRaWAN M-6(T).ZZ.2Z
16 Monem Bluetooth M-7(T).ZZ2.ZZ
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[Ipomomkenne Tabnuib! 6

YcaoBHOE 0003Ha- HaumeHoBaHue
YCHHUE MOIYJIS

IIpumeuanus
1 ZZ - BapuaHT ucnosHeHusI THTEPPEHCHOTO MOTYIIS
2 B cueTuuku MOT'YT YCTaHaBIMBAThCS JONOJIHUTENIbHBIE HHTEp(EiCHbIE MOYH, HE TIPUBE/ICH-
HbIE B Ta0yuIE 3 CO CAEAYIOIMIMMU XapaKTepUCTUKAMHU!

- TP TUTAHUU OT BHYTPEHHETO MCTOYHUKA CUETYHKa C HarpspkeHneM 12 B motpebisieMsrit
TOK He JoJbKeH npeBbiath 200 MA,;

- IpY MUTaHUM OT BHEITHETO MCTOYHMKA BEJIMYMHA HANPSDKCHUS W3OJLIIUM LIETIeH WHTep-
detica RS-485 momysns ot neneit snekrporuTanus noypkHa 0bith 4000 B (cpenHekBaapaTnieckoe 3Ha-
YeHUE B TeYCHHE 1 MUHYTEI).

CyeTuynKy, HE3aBUCUMO OT BapuaHTa MCIOJHEHUs, UMEIT JBa uHTepdeiica RS-485, ontuue-
ckuil uHTepdeic u 610k pezepBHOro nuTaHus. Bee uHTepdeiicsl He3aBUCUMBIE, pAaBHOIIPUOPUTETHBIE
U FaJIbBAHUYECKU U30JUPOBAHBI IPYT OT JPyra v CUIOBOH CETH.

3anuch CYeTYMKA MPH €ro 3aKa3e M B KOHCTPYKTOPCKOW JOKYMEHTAIWW JIPYTOM MPOIYKIUH
JIOJDKHA COJiepKaTh. HauMeHOBaHHME «CUETUYMK SJIEKTPUYECKOH 3HEPrUu MHOTIO(QYHKLIHMOHAIbHBIA —
u3meputens [IKD», yciaoBHoe 0003HaueHHs CUETYMKA, YCIOBHOE OOO3HAYEHHUE YCTaHABIMBAEMOIO
JIOMIOJTHUTEIBHOTO UHTEP(ENCHOr0 MOAYIS U HOMEpa TeXHWYecKux ycioBuil. [lpumep 3amucu cuért-
ypka - «CY€Tyumk 5SJIEeKTPUYECKOW OSHEpruu MHOTOQYHKIMOHAIbHBIA - wu3Mmepurens [1KD
TE3000.XX.YY ®P/IC.411152.005TY». 'ne XX — BapuaHT UCMIOJHEHUS CYETYNKA B COOTBETCTBHH C
tabnuueit 5. YY — ycioBHoe 0003HaYeHHE JTOMOJIHUTEILHOr0 UHTEPHENHCHOr0 MOAYJS B COOTBETCT-
BUM ¢ Tabuuueil 6. Ecau B cueTuuk He yCTaHABIMBACTCS JOMOJIHUTENIbHBIA CMEHHBIA MHTEp(eHCHBII
MOYJb, TO TI0JI€ Y'Y JIOJDKHO OCTaBaTHCS MYCTHIM.

[TonkaroueHue CYETYMKOB K CETH MPOM3BOIUTCA Yepe3 U3MEPHUTEIbHbIE TpaHC(HOpMATOPhI Ha-
npsokeHuss U Toka. CUSTYMKU ¢ HOMHUHAIBHBIM HampspkeHuem 3x%(57,7-115)/(100-200) B moryt wuc-
MOJIb30BaThCSl HAa MOAKITIOUEHHUSAX C HOMHHAIBHBIMU (Da3HBIMU HampsDKEHUSAMH u3 psga: 57,7; 63,5;
100; 110; 115 B. Cueruynku ¢ HOMUHAIBHBIM Hampsbkenuem 3%(120-230)/(208-400) B moryT ucmoiis-
30BaThCsl KaK ¢ U3MEPUTEIILHBIMU TpaHC(HOpMATOpaMH HaNpPsDKEHUS, TaK U 0€3 HUX Ha MOJKIFOUEHUSIX
C HOMUHAJIBHBIMU (ha3HBIMH HaNpsDKeHUsIME U3 psina: 120, 127, 173, 190, 200, 220, 230 B.

Tapudukanus u apxuBbl y4TEHHON SHEPTUU

CyeTynky BexyT MHOTOTAapU(HBIA y4eT aKTHBHOH M PEaKTUBHON DHEPTUH MPSMOTO U o0part-
HOT'O HalpaBJICHUs U YETHIPEXKBAIPAHTHOW PEAKTHBHOW YHEPTHH B BOCbMH TapU(HBIX 30HaX (Tapuds
T1-T8 u cymma 1o BceM Tapudam), o BOChbMHU THIAM JHeH (MOHEACIbHUK, BTOPHUK, CPE/a, YeTBEpT,
ISITHUIA, Cy00O0Ta, BOCKpECEHHUE, IPA3IHUK) B ABeHAIIaTu ce30Hax. Ce30HOM SBIISIETCS KaJleHAapHbIN
mecsi roaa. Jluckper TapudHoi 30061 coctaBisier 10 munyTt. UepenoBanue TapuHBIX 30H B CyTKax
OTPaHUYEHO YUCIIOM JECATUMUHYTHBIX HHTEPBAJIOB B CyTKax U cocTasisieT 144 nntepnaina.

TapudukaTop cueTdyrnka UCHOIb3yeT aKTUBHOE Tapu(HOE pacIicaHne, pacliCaHnue pa3THIY-
HBIX JIHEH U CIIUCOK MepeHeceHHbIX JHeH. CIUCOK MEePeHECeHHbIX JHEN M03BOJseT U3MEHUTh Tapudu-
KaIlMi0 0 THUITY JHS, HE M3MEHss TapudHOro pacmucanus (Hampumep, pabodas cydo0ora, KoTOpas
JIOJDKHA Tapu(UIMPOBATHCS KaK BTOPHUK). KpoMe akTHBHOrO Tapu(HOTO pacrucaHus B CYETYUK MO-
eT ObITh BBEJCHO IMACCHBHOE Tapu(HOE pacrnucaHue, KOTOPOE BCTYHAET B CHIY (CTAHOBUTCS aKTHB-
HBIM) WU 110 HHTEp(EHCHOM KOMaHIe U 110 3aJJaHHOMY BPEMEHH.

CdyeT4nK BeIeT HeTapU(PUIMPOBAHHBIN pa3/ie/bHbIN ydeT 3Heprun (aKTHBHOM B IBYX HArpaB-
JICHUSIX U YETHIPEXKBAPAHTHOW PEAKTHBHOM SHEPTUH) MO KXo (a3e ceTH, HeTapu(UIMPOBaHHBIN
y4eT DHEPTUU C y4ETOM aKTUBHBIX M PEAKTUBHBIX TOTEPh B JIMHUM D3JIEKTPOIEPENAadYd U CHUIOBOM
TpaHchopMaTope U HeTapu(pUIUPOBAHHBINA yUET YHUCIIAa UMITYJIBCOB, MOCTYMAIOUIMX OT BHEIIHUX YCT-
poiicTB no 1uudpoBbM BxojaaM. [lpu sTom GpopmupyroTcs cienyromue apXuBbl y4UeHHOM 3HEpIruu, 10c-
TYIIHBIE Yepe3 UHTep(denChl CBA3MU:

- BCero ot copoca (HapacTaroIIHii UTOT);

- 3a TEeKyIIWi roj1 1 9 IpebIIyIIHX JIET;
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- Ha Ha4yaJo TeKkyero roaa u 10 nmpeapiqymux yier;

- 3a TEeKYIIMI Mecsl U 35 NpebIIyLIUX MECALIEB;

- Ha Ha4yas1o TeKYILEero Mecsia 1 36 mpeIbIayIIX MECSILIEB;

- 3a TeKyIIue CyTKH U 123 npeapiyumx CyToK;

- Ha Ha4yaJIo TeKYIIUX CYTOK U 124 npenpaynmx CyToK.

[Tpoduin MOLUTHOCTH HATPY3KH

CyeTuynky BeayT JBa 0A30BBIX YETHIPEXKAHAJIHHBIX HE3aBUCHUMBIX MAacCHBa MPOQHIS MOITHO-
CTH C IPOrpaMMHUPYEMBIM BpeMEeHEM HMHTerpupoBaHus oT 1 10 60 MUHYT 17151 akTUBHOM M peaKTUBHOMN
MOIIIHOCTH TIPSIMOTO M 0OpaTHOTO HampasiieHus (YeThIpe KaHayla B KaKJI0M MaccuBe). Ecnu cuerunku
UCTIONB3YIOTCS Ha MOJKIIOYCHUSIX ¢ HOMUHAIBHBIMU HanpspkeHusamu 3%(100-115/173-200) B, To Bpe-
MSI HHTETPHUPOBAHUS MOYKET IMTPOrPAMMHPOBATHCS TOJIBKO B auana3one ot 1 g0 30 MuHyT.

Kaxnplii 0a30Bblii MaccuB NMpO(UIsT MOIIHOCTH MOXET KOH(UI'YpUPOBATBhCS MAJS BEACHUS
IpOQHIIST MOIITHOCTH HArpy3KH C YY€TOM aKTHBHBIX M PEaKTHUBHBIX IMOTEPh B JMHHUHU AJIEKTPOIIEpeadn
U CUJIOBOM TpaHc(hopMaTope co BpeMeHeM uHTerpupoBanus ot 1 1o 30 Munyr.

['myObuna XxpaHeHus Kaxaoro 6a30BOro MaccuBa Mpoduiis COCTaBIISET:

- 114 cyrok npu BpemeHnu uHrerpupoBanus 30 MUHYT;

- 170 cyrok npu BpeMeHU UHTErpupoBaHus 60 MUHYT.

CueTunku, HapAay ¢ AByMsl 6a30BBIMU MacCHUBaMH MPOQUII MOLTHOCTH HArpy3KH, Be1yT JIBa He-
3aBUCHMBIX MacCHBa MPOQUIIS MapaMeTpoB (nanee - pacHIMpeHHbIE MAacCHBBI MPOGuiIs Wi 3-i u
4-i1 maccuBBl MPOQWIS) C NPOrpaMMHPYEMBIM BpeMeHeM HuHTerpupoBanus ot 1 mgo 60 muHyT.
Kaxnp1ii paciimpeHHbI MacCUB PO MOKET KOHPHUTYPHPOBATHCS B YaCTH BBIOOpA KOJIWYECTBA U
TUNA NpoUIMPYEMBIX TapaMeTPOB, a Takke GopMaTta XpaHeHUs AJaHHBIX. UHCIO0 KaHAJIOB paclIMpeH-
HOT'O MaccHBa PO MOKET IMPOrPaMMHPOBAThCs B Auana3zone ot 1 mo 48, a tunsl npoduupye-
MBIX [TapaMeTPOB BBIOUpaThCs U3 Tadmui 7 u 8 (kpoMe KO PHUIMEHTOB MOLITHOCTH, JaThl U BPEMEHH).
Kpome Toro, B pacIImpeHHBIX MacCHBaX MOTYT MPOQIIMPOBATHCS BCE YETHIPE MOIHOCTH, KaK M B 0a30-
BBIX MaccHuBax 0e3 orpaHMYEeHHi 10 BpEMEHN HHTETPUPOBAHUS IS CTPYKTYp AaHHbIX 02, 04 - 06.

Tabnuua 7 — Tunsl npoduiupyeMbIX MapaMeTpoB JJIsl paCIIMPEHHOr0 MacCHBa PO

HaumenoBanue napamerpa O603HaueHue

Hanpsokenue B daze 1 Uy
Hanpsokenue B pase 2 U
Hanpsxenue B dase 3 Us
Hanpsbxkenue npsMoii mocse10BaTeaIbHOCTH Ui
CymmapHbIil K03 QHUIMEHT rapMOHMYECKHUX COCTaBISIONINX HanpsbkeHus B ¢aze 1 Kug
CymMapHbIi K03 (UIIMEHT TapMOHUYECKUX COCTABJISIFOIIMX HANpsKeHus B dasze 2 Ku,
CymMapHbIit K09((OUIIMEHT TAPMOHNYECKUX COCTABIISIFOIINX HANPsDKEHUS B dasze 3 Kus
Koadpumment HecumMmMeTpun HanpsHKEHUS 110 HYJIEBOM TOCIICIOBATEIHHOCTH Kou
Mexdasznoe HanpsbkeHue Mexy (azamu 1 u 2 Ui
Mexdasznoe HanpspKkeHHe MexXIy dazamu 2 u 3 Uz
Mexdasznoe HanpsbkeHre Mexay ¢azamu 3 u 1 Us;
Koadumment Hecummerpun HanmpsKEHUS IO 0OpaTHOM MOCIIEI0BATEILHOCTH Koy
CymMapHbIi K03((HUIIMEHT TapMOHUYECKUX COCTABIISIFOILUX HANPSKESHUS MEXKIY Kui
dazamu 1 u 2

CymmapHbIil KO3(QPHUIMEHT rapMOHUYECKUX COCTABIISIOUINX HAIPSKEHUS MEXY Kuzs
dazamu 2 u 3

CymmapHbIil KO3QPHUIMEHT rapMOHUYECKUX COCTABIISIOUINX HAIPSKEHUS MEXY Kusz
dazamu 3 u 1

Yacrora cetn F
Tox B aze 1 s
Tox B aze 2 I2
Tok B ¢aze 3 I3
Tok HyJ€BOW MOCIEI0BATEIILHOCTH 10(
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[Tponomxkenne TabauIB 7

HaumeHnoBanue napamerpa O06o3HayeHue

CymMapHbIi K03((HUIIMEHT TapMOHUYECKUX COCTABIISIOIUX ToKa B (haze 1 Kia
CymMapHbIit K09((OUIIHEHT TApMOHUYECKHX COCTABIIIIOIINX TOKa B (haze 2 Ki2
CymMapHbIi K03 (UIIMEHT TapMOHMYECKUX COCTaBIISIIOIIMX TOKA B (aze 3 Kis
Kosdumment necumMmmMmeTpuu TokKa 1o HyJIEBOM MOCIE0BATEIHHOCTH Ko
Ko duuuent HecummeTprn Toka 1o 00paTHON NOCIe10BATENbHOCTH Ky
TemmepaTypa BHYTpH CUETUHKA T
[TonoxxutenbHOE OTKIOHEHHE (ha3HOro HanpshkeHus no daze 1 dU1(n
[TonoxxuTenpbHOE OTKIOHEHHE (ha3HOro HanpsHKeHUs no dase 2 Uz
ITonoxxuTenpHOE OTKIOHEHHE (pa3HOro HampspKeHus 1o ¢ase 3 0Uz(+)
[TonoxxuTenpbHOE OTKIOHEHHE MeXTy(a3Horo HampspkeHus ¢as 12 OU1o(4)
ITonoxuTenpHOE OTKIOHEHNE MeXy(da3zHoro HanpsbkeHus das 23 dUz34)
[TonoxxuTenpbHOE OTKIOHEHHE MexXTy(da3Horo Hampsbkenus ¢as 31 dUsz1(+)
[T0105KUTENBHOE OTKIOHEHUE YACTOTHI of)
OTtpunaTeabHOE OTKIOHEHNE YaCTOTHI of
OTtpunarenbHoe OTKIOHeHHE (a3HOro HampspKkeHus 1o ¢asze 1 U1y
OrpunarespHOe OTKJIOHEHHE (Ha3HOTrO HANpsKeHus 1o dase 2 oUz(y
OTtpunarenbHoe OTKIOHeHHE (a3HOro HampspKeHus o ¢asze 3 U3y
OTtpunarenpbHOe OTKIOHEHHE MeXy(hasHoro HanpspkeHus das 12 U1
OTtpunarenbHoOe OTKIOHEHHE MeXy(dasHoro HanpsbkeHus das 23 U231y
OTtpunarenbHoe OTKIOHEHHE Mexy(hazHoro HanpsbkeHus das 31 dUz1(

Perucrpanus MakCUMyMOB MOLIHOCTH Harpy3Ku

CYeT4YHKH MOTYT MCIIOJIb30BATHCS KaK PErHCTPATOPhl MAKCUMYMOB MOIIHOCTH (aKTUBHOM, pe-
AKTHBHOM, IIPSIMOTO ¥ 00pPaTHOTO HANPABJICHHS) MO KAXIOMY MacCUBY NPO(HISI MOITHOCTH C HCIIONb-
30BaHHEM JBEHAIATHCE30HHOTO PACTINCAHKSI YTPEHHUX W BEYCPHUX MAKCHMYMOB.

MaxkcuMyMbl MOITHOCTH (DUKCHUPYIOTCSI B apXUBaX CUETUHKA:

- ot copoca (pyuHoii coOpoc uimu cOpoc 1o uuTepdeiicHoMy 3amnpocy):

- 3a TeKyIIMH W KaXXIIbIi U3 JIBEHAANATH MPEABLIYIIAX MECSIICB.

B apxuBax MakcUMyMOB (UKCHPYETCsl 3HAYCHHE MaKCUMyMa MOIIHOCTH U BpeMs, COOTBETCT-
BYIOIIlE€ OKOHYAHHIO MHTEPBaIa MHTETPUPOBAHMS MOIIHOCTH COOTBETCTBYIOIIETO MAacCCHBA MPOQUIIS.
Ecnu maccuB npouiist MOITHOCTH CKOH(UTYPUPOBAH JJIi MOITHOCTH C Y4ETOM HOTEPh, TO B apXUBax
MaKCUMYMOB (DUKCHPYETCSI MaKCUMaIIbHAS! MOIIIHOCTD C YY€TOM MOTEPb.

M3mepeHune mapaMeTpoB CeTH U MOKa3aTellel KauecTBa MIEKTPUUECKON IHEPTUH.

CyeT4nKy M3MEPSIOT MTHOBEHHbIC 3Ha4YeHus (Bpemsi uHTerpupoBanus oT 0,2 1o 5 cekyHn ¢
marom 200 Mc) ¢pu3MYECKHX BEIHYMH, XapaKTEPU3YIOMINX TPeX(a3HyIO AIIEKTPUYECKYIO CeTh, H MO-
T'YT HCIIOJIb30BAThCA KaK M3MEPUTEIH WU JAaTYUKH MApaMeTpOB, MPHUBEICHHBIX B Tabmwie 8, ¢ HOp-
MHUPOBaHHBIMHM METPOJIOTHYECKMMHU XapaKTepUCTHUKaMU. Bce u3aMepseMble mapaMeTphbl CETH AOCTYITHbBI
yepe3 HHTepEHCH CBA3M U MOTYT OTOOpaXaThbCsl Ha MHAWKATOPE CUETYMKA B PEKMME BCIIOMOTATEIh-
HBIX [1aPAMETPOB C Pa3pelIaAoIeii CTOCOOHOCTHIO, TPUBEAEHHON B Tabnuue 8.

Tabnuna 8 — Vizmepsiemble mapaMeTpsl

HanmenoBanue napamerpa Lena ex. . pas- [Ipumeyanue
psijia MHIMKaTOpa
AKTHBHAasA MOIIIHOCTh, BT 0,01
PeakTuBHAast MOLIIHOCTB, Bap 0,01
ITomuast MmomHOCTE, BX¥A 0,01
AKTHBHAsI MOLLIHOCTh IOTEPh, BT 0,01 ITo xaxxmoit daze cetu u
PeakTuBHAsi MOIITHOCTB IOTEPH, BAp 0,01 cymme a3
Koaddunment akTuBHOM MOITHOCTH COS @ 0,001
Koa¢dhdunmeHt peakTHBHOH MOLTHOCTH SiN @ 0,001
Koaddumment peakTruBHOI MomHOCTH tg ¢ 0,01
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[Ipomomkenne Tabnuib! 8

eHa efl. MJL. pa3-
HanmenoBanue napamerpa 1 A P [Ipumeuanue
psiia MHIUKaTOpa
das3Hoe HanpspkeHne, B 0,01 ITo xaxxmoit aze cetn
MesxdazHoe HanpshkeHue, B 0,01 ITo kaxoii mape ¢a3
HanpspkeHne npsiMoi TIocyieIoBaTeIbHOCTH, B 0,01
Tok, A 0,0001 ITo kaxnoit daze cetu
Tok HyJIEBOW MOCIEAOBATEILHOCTH, A 0,0001
YacroTta cetu, ['11 0,01
CymmapHblil K03 PUIHEHT rapMOHUYECKUX CO- 0,01 ITo xaxxnoit daze cetu
CTaBJISIONIUX TOKOB, %
Koadduument Hecummerpun Toka o HyJIeBOH 0,01
1 00paTHOM MOCIe0BATENHHOCTSIM, %0

CueTunKH BeAyT U3MEpPEHHUE MapaMeTpOB IMOKa3aTeell KayecTBa AJIEKTPOIHEPTUU B COOTBET-
ctBun ¢ ['OCT 30804.4.30-2013 s knacca usmepenuit S u 'OCT 30804.4.7-2013 knacca Il. M3me-
psiemMble mapaMeTpbl, 00beIMHEHHbIE HA MHTEpBaje BPEMEHU 3 CEKYHHbBI, PUBEICHBI B TaOimIe 7.
Kpome napamerpoB, npuBeieHHBIX B Tabaulle 7, K u3MepseMbIM napamerpam K3 otHocsTCs:

- K03()(UIMEHThI FAPMOHUYECKUX COCTABISIOMIMX (PA3HBIX, MEXKAY(pa3HbIX HANPSHKEHUH U
TOKOB nopsizika N (n=2-40);

- KO3 (PUIIMEHThl MHTEPrapMOHUYECKUX COCTABILIONIMX (Da3HBIX, MEXKIYy(pa3HbIX HarpsbKe-
HUI 1 TOKOB mopsizka N (n=1-39);

- XapaKTEPHCTHKHU TPOBAJIOB, TIPEPHIBAHUI HAMIPSHKEHHS M TIEPEHAIPSDKCHU.

Cuerunku Benyt npodmis [IKD mo 40 mapamerpam, npuBeneHHBIM B TabIHIe 5, 00bEIMHEH-
HBIM Ha HHTepBaJie BpeMeHu 10 MUHYT (10 yMOTYaHHIO).

Cuerunku BexyT HenpepbiBHBIH MoHUTOpHHT [1IKD B coorBerctBum ¢ 'OCT 33073-2014 mo
CJICAYIOIIMM IOKA3aTesIM:

- OTKJIOHEHHUE YaCTOTHI;

- HOJIOKUTEIIBHOE M OTPUIIATEIIbHOE OTKIIOHEHHE (Pa3HbIX (MM MeKTy(ha3HbIX) HAPSHKEHUIA;

- CYyMMapHbIi KO3(Q(UIMEHT TapMOHUYECKUX COCTaBISIOMNX (ha3HBIX (WM MEXTy(a3HbIX)
HaIPSKEHUN;

- K03 (DUIUEHTBI TAPMOHUYECKUX COCTABIIIONMX (ha3HbIX (MM MEXKIY(Pa3HbIX) HAPSHKSHHUI
nopsiika N (N=2-40);

- K03(p(HDULIMEHTBI MHTEPrapMOHUYECKUX COCTAaBIIOMIMX (ha3HBbIX (WM MEXTy(pa3HbIX) Ha-
npspkeHui mopsiaka N (n=1-39);

- K03((UIMEHTH HECUMMETPUH HANPSHKEHKS IO 00OpaTHOW M HYJIEBOM MOCI€10BaTEIbHOCTH,

- XapaKTEPHCTHKY TPOBAJIOB, TIEPSHANPSDKEHUI U IPEPhIBAHUI HAIIPSKCHUSI.

Cuerunku BeayT CyTO4HbIEC cTaThcTHUeckue Tadnuisl [IKD ¢ popmMupoBanmneM nmpoTokosia uc-
nbitanuid o 'OCT 33073-2014 s kaxabIX KaJleHJapHBIX CYTOK, I1yonHoi 40 cyTOK.

HcnpITarenpHble BRIXOABI U IIU(PPOBBIE BXOJIHI.

B cuerunkax (QyHKIMOHHPYIOT J1Ba M30JIMPOBAHHBIX MCIBITATENBHBIX BBIXOJa OCHOBHOTO II€-
penatoriero ycrpoiictsa. Kaxkapiif HCIIBITaTENbHBIN BBIXO/I MOKET KOHPUTYpUPOBATHCS

- 1015t GOPMUPOBAHUS UMITYJIECOB TEIEMETPUH OJJHOTO M3 KaHAJIOB ydeTa SHepruu (aKTHBHOH,
PEaKTHBHOM, TIPSIMOTO M 0OPATHOTO HATIPABIICHUS, U YETHIPEXKBAIPAHTHON PEAKTUBHOM, B TOM YHCIIE U C
y4ETOM TIOTEPB);

- JUtst (hOPMUPOBAHKS CHTHAJIOB MHAWKAIMHU TIPEBBIIICHHS TPOrPAMMHUPYEMOTO TIOPOTa MOIII-
HOCTH (aKTUBHOM, PEAKTUBHOM, MPSIMOT0 ¥ 0OPATHOTO HAMPABJICHHS);

- JU1s (GOPMUPOBAHMSL CUTHAJIOB TEJIEYIPABICHHUS,

- U TIPOBEPKU TOYHOCTH XOJ1a BCTPOSHHBIX YaCcOB PeabHOr0 BpeMeHH (Tosbko kaHai 0);

- U1t (popMHMpPOBaHUS CUTHAIA YHPABICHUS HArpy3KOM MO Pa3IMYHBIM IPOrPaMMHPYEMbIM
KpuTeprsiM (TOJBKO BbIX0[ KaHaua 0).
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B cueTtunkax (GyHKIIMOHUPYIOT JBa HUPPOBBIX BX0/1a, KOTOPbIE MOT'YT KOH(QUTYPUPOBATHCS:

- JUIsL yIIPaBJICHHS PEXKUMOM TTOBEPKH (TOJIBKO TIEPBBIH I(POBOI BXO).

- JUISL cUeTa HapacCTalOLMM UTOrOM KOJMUYECTBA UMITYJIbCOB, OCTYHAIOIINX OT BHEIIHUX YCT-
POiACTB (110 mepeHeMy, 3aHeMy (PPOHTY MM 000UM QpOHTaM);

- KaK BXO/]l TEJIECUTHAJIM3ALINH.

VYipaBineHue Harpy3Kou.

CueTurKH MO3BOJSAIOT (POPMHUPOBATH CUTHAJ YIpPABJICHUS HArpy3Koid Ha KOH(QUTYpHPYEeMOM
UcrbITaTeIbHOM BbIXoJie (kaHan 0) Mo pa3aryHBIM IPOrPaMMUPYEMbBIM KPUTEPHSIM JUIS LIeJIeH yrpas-
JICHUS] Harpy3KOil BHEITHUM CUJIOBBIM OTKJIIOYAIOIIUM YCTPOMCTBOM U MOTYT paboTaTh B CIEAYIOIINUX
peKUMax:

- B pEXKHUME OTPaHUYEHHS] MOILITHOCTU HaIrPY3KH,;

- B PEXKUME OTPaHUUYEHUS SHEPTUH 32 CYTKH,

- B PEXKMME OTPaHUUYEHUS SHEPTUH 3 PACUETHBIN MEPUO/T;

- B PEXKUME KOHTPOJISL HAIIPSDKEHUS CETH;

- B PEXKHUME KOHTPOJISL TEMIIEPATyphl CUETUHKA,

- B PEXKHME YIIPABJICHNS HArPY3KOH 110 PaclMCaHUIO,;

- B PEXKUME YIIPABJICHNsI HArPY3KOH 110 HACTYIIJIEHUIO CyMEPEK.

YKazaHHbIE PEKUMbI MOTYT OBITh pa3pelleHbl UJIH 3alpelieHbl B IF0ObIX KOMOMHAIUIX.

He3aBucuMO OT yCTaHOBJIEHHBIX PEXUMOB, CUTHAJI YIPABJICHUS HArpy3Kol (opMupyercs o
UHTEepQeicHON KoMaH e onepaTopa.

JKypHaibl C4eTUHKOB.

CyeTunKy BeAyT JKypHaJbl COOBITHH, KypHaJbl IOKa3aTelell KauecTBa AJIEKTPUUYECKON SHep-
TUH, KypHaJbl MPOBAJIOB M NEPEHAIPSHKEHUN, KypHAJbl MPEBBIILIEHUS TOPOra MOILIHOCTH U CTaTyc-
HBII KypHAJL

B sxypHanax coObITuii GUKCHPYIOTCS BpeMeHa Hadana/okoHuaHus coObiTHii. Kaxmoe coObiThe
¢duKcupyercss B OTIENbHOM XKypHane. IlepeueHp KypHaloB M IiIyOMHA XpaHEHHs KaKJ0ro >KypHaia
NpUBEICHHI B TadmuIe 9.

Tabmuna 9 - X)KypHaisl coObITHIA

o I'nmyOuna xpaHeHus
HasBanue xxypnana coObITHI - -
cOOBITUH | 3amuceit
KypHan BCKpBITUS KPBILIKU 32)KUMOB 100 50
XKypnan nepenporpammupoBanus cuetunka (pukcanms gaxra cBS3U CO CUET- 50 50
YUKOM, NPUBEAIINN K M3MECHCHHUIO IAHHBIX )
KypHan BCKpbITHS KOpITyca 100 50
JlaTa u Bpems nocieHero nporpaMMHUpPOBAHUS 1 1
KypHan HenpaBHILHOTO YepenoBanus (a3 100 50
KypHan HHUIUATN3AIHA CYETYNKA 100 100
Kypnan cOpoca nokazaHuit 10 10
XKypHa BeIKITFOUCHHS/BKIFOUCHHSI CUETUMKA 100 50
XKypHuan BoikitoueHus/BKItOUeHus (hasbr 1 100 50
XKypHan BikITrOUeHHS/BKITIOUEHHS (ha3bl 2 100 50
XKypHuan BeikitoueHus/BKITIOYCHUS (Ha3bl 3 100 50
XKypnan nepexonia He pe3epBHOE TUTAHNE 100 50
KypnHan orkimoneHus: K03(hdUIIMEHTa MOITHOCTH OT HOPMHPOBAHHOTO 3HAYE- 100 50
nmst (tg )
XKypHan Bo31eHCTBHS MOBBIIIEHHOW MarHUTHON MHIYKITUH 100 50
KypHan Hanuuus TOKa IpyU OTCYTCTBUH HanpshkeHus B gaze 1 40 20
KypHan HanM4uus TOKa IPU OTCYTCTBHH HANPsDKCHUS B (aze 2 40 20
KypHan Hamuuusi TOKa NPy OTCYTCTBUH HaNpsDKeHHS B daze 3 40 20
Kypnan koppeKkuuu TapupHOro pacuCaHus 10 10
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HazBanue xypHana coObITHi

['my6una xpanenus

coOBITHI | 3amuceit
KypHan KoppeKIy pacucaHusl Mpa3gHUYHBIX JHEH 10 10
XKypHan KoppeKInu pacrcaHus yIpaBiIeHUs HArpy3KOi 50 50
XKypHan KOppeKIH CIUCKa IEPEHECEHHBIX JHEH 10 10
XKypHan KOppeKIHH paciucaHus YyTPEHHUX M BEUECPHUX MAKCHMYMOB MOIIIHO- 10 10
CTH
XKypuan nauimanusanu Maccuba npodwis 1,2,3,4 (4 xxypHaia) 40 40
XKypnan cOpoca MAKCHMyMOB TI0 TIEPBOMY, BTOPOMY U TPETHEMY MACCHBY IPO- 30 30
b (3 xxypHaa)
KypHan HecCaHKIIMOHUPOBAHHOTO JIOCTYIA K CUETYUKY 10 10
XKypnan ynpaBineHus Harpy3Kou 50 50
XKypHan n3MeHeHHs COCTOSHUI BBIXOJIOB TEJIECYIPABICHHUS M BXOIOB TEIICCHUT- 100 100
HaJIN3aIH
Kypnan nzmenenuit k03¢pHureHToB TpaHchopmaiu 10 10
JKypHan usmeHeHui napaMeTpoB U3MEPUTENS Ka4eCTBa 10 10
JKypHan usmeHeHui napaMeTpoB U3MEPUTES IOTEPD 10 10
JKypHan npeBbIleHusi MaKCHManbHOTO ToKa B (hazax 1,2,3 (3 sxypHaia) 120 60
KypHan oGHOBIEHHS METPOJIOTHYECKU He 3HaunMoil yactu 110 20 20
2KypHan nepenporpaMMupoBaHus IapaMeTpoB cueTurKa 1o nporokoiny COT 100 100
JKypHan u3MeHeHUe 3HaKa HAIlPaBJICHHUS aKTUBHON MoirHocTH 1o ¢ase 1,2,3 (3 300 150
KypHasa)
KypHan BpeMeHu KaJIuOpOBKH CUETUNKA 10 10
KypHan mnepenporpaMMHUpOBaHMsI MAapaMETPOB CYETYMKA 4YEpe3 IMPOTOKOI 100 100
CIIOJADC
Kypnan HDLC kommyHuKanmii 100 100

B xypHanax mokasaresiei KauecTBa JIEKTPOIHEPTur (PUKCUPYIOTCS BpEMEHA BbIX0/1a/BO3BpaTa
3a yCTAHOBJICHHBIC IPaHUIIbI TapameTpoB KD, ycpelHeHHbIC B MHTEpBaJIe BPEeMEHH (110 YMOJIYaHHIO):

- 10 cexyH 1 171s1 9aCTOTHI CETH;
- 10 MHHYT AJ151 OCTAIBHBIX TTAPAMETPOB.

[lepeuenp xypuamoB IIKD wu riyOuHa XpaHeHus KaXAOro >XKypHajla IpPUBEIEHBI B

tabymue 10.

Tabmuna 10 — Xypnans [1IKD

Hazpanue xypnana [IKD I'myOuna xpaHeHus
COOBITHI | 3amuceit

XKypHanbl BbIX07a/BO3BpaTa 3a BEPXHIOI M HWKHIOK rpanuisl [1/I3* ¢a3-| 1200 600
HbIX (dassr 1,2,3) u mexnydazubix (haser 12, 23, 31) nanpsorenuid. [Tonoxu-
TEJIbHBIC U OTPHUIIATENILHBIC OTKIOHEHHs HanpshkeHn# (12 sxypHayos)
XKypHranbl BeIxoaa/Bo3BpaTa 3a BEPXHIOI M HWXKHIOIO rpaHuisl HJ/I3* ¢asz-| 1200 600
Heix (¢aser 1,2,3) m mexaydasubix (dassr 12, 23, 31) HanpspkeHHi
(12 >xypHaJioB)
XKypHnansl Beixoa/Bo3Bpara 3a BEpXHIOI M HIDKHIOW rpaHuisl [1/]3 nanps-| 200 100
eHus npsimMoit mocaenoareabrocTr UL(1) (2 sxypHaina)
XKypnansl Beixoga/Bo3Bpara 3a BEpXHIOI M HIDKHIOW rpaHuisl HJ[3 nanps-| 200 100
eHus npsiMoit mocaenoBareabrHocTr UL(1) (2 sxypHaina)
XKypHnauns! Berxona/Bo3Bpara 3a BEpXHIOW U HIKHIOW rpaHuisl [1/13 wacrorer| 200 100
cetr. OTKIIOHEHHE 4acTOTHI (2 JKypHasa)
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Hazpanue xypnana [IKO I'ny6una XxpaHeHus
COOBITHH | 3anuceit
XKypuan BbixoJa/Bo3BpaTta 3a BEpXHIOK U HIKHIOW rpanuiel HJI3 gactorer| 200 100
cet. OTKIIOHEHHUE 4acTOThI (2 )KypHasia)
Bpewms Brixoma/Bo3Bpata 3a rpanuiy [1/13 cymmapuoro kodd¢unmenrta rap-| 600 300
MOHHMYECKHX cocTaBmsitonx ¢(aseix  (paser 1,2,3) u  mexnaydasHbix
(baser 12, 23, 31) nanpsbxenuit (6 xKypHaJIOB)
Bpewms Brixoma/Bo3Bpata 3a rpanuny H/A3 cymmapnoro kosd¢unmenra rap-| 600 300
MOHHMYECKHX cocTaBisitonmx  (asubix  (paser 1,2,3) u  mexaydasHbix
(baser 12, 23, 31) nanpspxenwuii (6 xKypHaIOB)
XKypuan Beixonma/Bo3Bpara 3a rpanuity [1/13 xosddunmenra necummerpuu| 100 50
HanpsHKEHUs 0 HyneBo# nocienoBatenbHoctd KOU
XKypuan Beixonma/Bo3Bpara 3a rpanuity HJI3 xosddunmenra necummerpun| 100 50
HanpsHKEHUs 0 HyneBo# nocienoBatensHoctd KOU
XKypuan Beixonma/Bo3Bpara 3a rpanuity [1/I3 xosddunmenra necummerpun| 100 50
HanpspKeHUs o o0paTHOM nocienosarensHoctu K2U
XKypnan Beixona/BosBpara 3a rpanuny HJI3 xospduumenra necummerpun| 100 50
HanpsHKEHUs 10 00paTHOHN nocienoBarensHocTn K2U
XKypHan HoJI0XKHUTEIBHOTO M OTPULATEILHOIO OTKJIOHEHUs (ha3HbIX MU Me- 50 50
#Ay(ha3HbIX HANPSHKEHUH 32 pacueTHBIM NEepPHOJ
* 113 — npeaenbHO gonyctuMoe 3HaueHue (rpanuna 100 %);
HJI3 — HopmanbsHO pomyctrMoe 3HaueHue (rpanuiia 95 %)

JKypHansl npoBajoB, NpepbIBAaHUI HAINPSHDKEHUN M NEPEHAINPSHKEHUN OTHOCATCA K JKypHajaam
[T1KD, HO BbIIENIEHBI B OTJEIbHYIO IpyNIly. B jKypHanax mpoBajioB U NEpeHaNpsLDKeHUN (pukcupyercs

OCTATOYHOC HAIIPSKCHUC U JJIMTCIIbHOCTL MPOBAJIa HAIPSXKCHUA, BEJIMYMHA U JJIMTCIBbHOCTD IICPCHA-

HOpsDKEeHUs JUIs Kaxaou (as3sl cetu U TpexdasHoi cuctembl. Kpome xypHalloB BeJeTCsl CTaTUCTHYE-
cKas TabJuIa mapaMeTpoB MIPOBAIOB, IPEPbIBAHUM HANPSHKEHUH M epeHaNpsKeHUH A1 Kax 101 da-
3bl CeTU U TpexdazHoil cuctembl. CTaTUCTHUECKHE TaOIUIBl MOTYT OYMILATHCSA 10 UHTEpPeiicHOMY
3arpocy ¢ Gukcanueit GpakTa 1 BpeMEHH OUYHUCTKH B KypHaJlaX OUUCTKH CTaTHCTUKH.

[lepeueHp XypHalIOB MPOBAJIOB M NEPEHAIPSHKEHUM M TNIyOMHA XpaHEHHs Ka)J0ro >KypHaia

npuBeneHsl B Tabnuie 11.

Tabnuua 11 — XKypHalibl TpOBaJIOB M NEpEeHANPSIKEHUN

Hasanue xxypHana I'myOuna xpaHeHus
cOOBITHI | 3anucei

JKypnan npoBanoB u nepeHanpspkeHui B 3-xX Ga3Hol cucreme 50 50
JKypHaiiel npoBasioB u nepeHanpsbkennii B hasax 1,2,3 (3 xypHana) 150 150
KypHan o4MCTKH CTaTUCTUYECKON TaOJIMUIIBI IPOBAIOB U MEPEHANPSIKEHUH B 10 10
3-x (hazHOIi cucteme
JKypHainpl O4MCTKM CTaTUCTHUYECKUX TAOJIMI] IPOBAJIOB U MEepeHANpPsDKEHUI B 30 30
dazax 1,2,3 (3 xypHaia)
XKypnan npepriBanus HanpsbkeHus (Bbixona/Bo3Bpara HampspkeHus Bo Bcex| 100 50
Tpex (hazax 3a 3aJlaHHBIN OPOT)

B xypHanax mpeBbIIICHUs TIOPOra MOLIHOCTH (PUKCUpYETCs BpeMsi BbIX0J1a/BO3Bpara 3a ycra-
HOBJICHHYIO I'PAHHUIy CPEJHEr0 3HAUYEHUS! aKTMBHOM M PEaKTUBHOW MOIIHOCTHU HPSMOro U 0OpaTHOro
HaIpaBJIEHUs! U3 MEPBOT0, BTOPOr0 MJIM TPEThEro MaccuBa Mpoduis MOMHOCTH. [ 1yOuHa XpaHeHus

KypHaua o kaxaoit morrHoct 50 3anmceii ¢ ¢pukcanueit 100 codbITHil.
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B cratycHOM XypHaie GUKCHPYIOTCS OIIMOKHM B pabOTEe CUETUYHKA, BBISIBICHHBIE CUCTEMOM He-
npepbIBHON AUarHocTHKU. [Ipu oOHapykeHUH OIMOKM YCTaHABIMBAETCS MO3UIUMOHHBIN (h1ar OnMOKu
B CJIOBE COCTOSIHUSI CUETYHKA, KOTOPOE (UKCHUPYETCS B CTATYCHOM JKYpHAaje CO IITaMIIOM BPEMEHHU
BO3HUKHOBeHUsI omuOku. Ilo M3MEeHEHHOMY CJOBY COCTOSHHUS —MOAKIIOYAeTcs  CUCTeMa
peaHuMaIlH, CTPEMSIIIAsC YCTPAHUTh BO3HUKIIYIO OMMOKY. Ecim 310 ymanock, To B cJI0Be cOCTOS-
HUs CHUMaeTcs ¢uiar omruOKY U H3MEHEHHOE CJIOBO COCTOSIHMS 3aIIMChIBACTCS B CTATYCHBIH JKypHal

Y CTpoicTBO MHANKALIMH.

CYeT4nKy MMEIOT JKUAKOKpUCTATHUeckuid nHaukarop ¢ noxacserkoit (QKKIM) mns otoOpake-
HUS YYTCHHON SHEPIHU M U3MEPSIEMbIX BEJUYMH U TPU KHONKH YIPABICHHS PEKUMAMU HHIUKAIINH.
Wnaukarop cueTyrka MoXKeT paboTaTh B OHOM U3 YETHIPEX PEKUMOB:

- B PSXKMME WHIIMKAINH TEKYIIHX U3MEPECHUI;

- B PSXKMME WHIMKAIHA OCHOBHBIX MTApaMEeTPOB,;

- B PEKMME MHIMKALMK BCIIOMOTaTeJIbHbIX 1apaMeTpOB;

- B PEKMME HHIMKALMH TEXHOJIOTHYECKUX MTapaMeTpOB.

CYeTuynKH B pexXUMe MHIUKAIMK TEKYLIUX U3MEPEHUH MO3BOJISAI0T 0ToOpakaTh Ha Tabio KK
TEKyIllee 3HAYCHUE aKTUBHOW WMJIM PEAKTUBHOW YYTEHHON SHEPTWH HAPACTAIOMIETO WTOTa, TEKYIIETO
HalpaBJICHUS 10 TeKyIIeMy Tapudy.

CyeTynky B peXMME WHIUKAIMA OCHOBHBIX ITAPaMETPOB IO3BOJISIFOT OTOOpakaTh Ha TadIIo
KKU apxuBHBIEC JaHHBIE!

- YUYTEHHYIO aKTUBHYIO M PEaKTHBHYIO SHEPIHIO MPSIMOTO M 0OPATHOTO HAIPABJICHUS U YETHI-
PEXKBaIPAaHTHYIO PEaKTHBHYIO SHEPTHUIO 0 KKAOMY Tapudy U cymme Tapu¢os,

- SHEPIHIO C YYETOM TMOTEpPh B JIMHUM NIE€PEIaud U CUIIOBOM TPaHCPOpMATOpeE;

- YHCII0 UIMITYJIBCOB OT BHEIIHUX JIaTYUKOB, IOCYUTAHHBIX 1O I(poBbIM Bxoaam 1 u 2.

Bce nepeuncrnennbie Bblllle JaHHbIE OTOOPaXKaIOTCS U3 paHEe COXPAHEHHBIX aPXUBOB!

- BCEro OT cOpoca nokasaHuil (HapacTaroIIUi UTOT);

- 3a TEKYLUUW U TIPEAbIAYIIUI TOL;

- 3a TEKYIUUW U IPEABITYLIUNA MECHL;

- 3a TEKyIIUe U NpeAbIAyIINe CYTKH,

- Ha Ha4yaJo TeKyIIero roja;

- Ha Ha4aJo TeKYIIEero U MpeAbAyILEero Mecsua,

- Ha HAa4yaJio TeKYUIUX U MPeIbIIyIIIX CYyTOK.

Kpome mepeunciieHHBIX BBIIIE JAaHHBIX B PEKUME HMHIUKAIIMA OCHOBHBIX IMApaMETPOB OTO-
OpakaroTcsi 3HaUeHUsI U BpeMs (UKCAllMM YTPEHHUX U BEYEPHUX MAKCHMYMOB MOIIHOCTHU IO HEPBO-
MY, BTOPOMY U TPEThEMY MAaCCUBY IPOQHIIS MOITHOCTH.

CYeTynKky B peKMME MHIUKAIIMM BCIOMOTATEIbHBIX MapaMeTPOB IMO3BOJSIOT OTOOpakaTh Ha
MH/IMKAaTOpPEe M3MEPEHHBIC MTHOBEHHBIE 3HAYCHHS (PU3NYECKUX BEJIWYHH, YKa3aHHBIX B TaOmuUIe 8.

CYeTynky B pexXUMe MHIUKAIMU TEXHOJOTHMUYECKUX MapaMeTpoB MO3BOJISIOT OTOOpa)kaTh Ha
UHJIIKATOPE:

- Bepcuto nporpammuoro oodecrieueHus (I10) cuerunka (20.00.XX);

- KOHTPOJILHYIO CyMMY MeTpoJoruuecku 3Haunmoit yactu [10 (5C4F);

- HPOU3BOAUTENBHOCTD CUCTEMBI,

- pa3mep CBOOOHOM AMHAMHYECKOM MaMsITH;

- KOPOTKHI CETEBOM aJpecC CUETUHMKA.

WuTtepodeiics! cBs3u.

CYeTYnKN UMEIOT YeThIPE PAaBHOIPHOPUTETHBIX, HE3aBUCUMBIX, TAIbBAHUYECKH H30JIMPOBAH-
HBIX HHTepdeiica cBs3u: ontudeckuit uHtepdeiic (OCT IEC 61107-2011), aBa wunTepdeiica
RS-485 u onmmonansHo uHTEpdeiic Ethernet.

B cyerunku MOryT ycTaHaBIMBATHCS CMEHHBIC JIOTIOIHUTENbHbIE HHTEP(ENCHbIE MOITYIN B COOT-
BETCTBUM ¢ Tabmwmiiei 6 st odecnieueHnst yIalieHHOTo JOCTyna K uHTepdeiicy RS-485 cuerunka vepes
COOTBETCTBYIOLME ceTU. [Ipy 3TOM cUeTyrKk CTaHOBUTCS KOMMYHUKATOpOM U K ero unrepgeiicy RS-485
MOT'YT OBITh MOJKIIIOUYEHBI JPYIHe CYETUNKU 00beKTa 03 JIOMOIHUTENbHBIX HHTEPPEHCHBIX MOaYIIeH, 00-
pazysl JIOKAJIbHYIO CETh 00BEKTa, C BO3MOXKHOCTBIO YAAIEHHOTO JIOCTYIIA K KaXKJIOMY CUETUHKY OOBEKTa.
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Cuerunku d4epe3 000N HHTEPPENC CB3M OOECHEUMBAIOT BO3MOXKHOCTH. JIHCTAHIIMOHHOTO
yrpasiieHus: (pyHKIMSIMH, TPOTrpaMMUpPOBaHMs (IIEPEpOrpaMMHUPOBAHHUsS) PEKUMOB M MApaMETPOB,
CUHMTHIBAHUS TTAPAMETPOB U JTAHHBIX.

Cyerunku yepes J1r000i HHTePQENCHI CBSI3H MOICPKUBAIOT CIEAYIONIUE MPOTOKOIBI 0OOMEHa:

- ModBus-tiog06ubIi, COT-4TM.02 - cOBMECTHUMBIIA IPOTOKOIT;

- CIIOADC (DLMS/COSEM) ¢ tpancnoptasiM ypoBaem HDLC;

- WRAPPER (DLMS/COSEM, CITOA2C)

- ModBus RTU u ModBus TCP;

- KananpHblil makeTHBINM TPOTOKOI cucTeMbl «[Iupamuma».

PaGora co cueTunkamu yepe3 UHTEPQEICh CBI3U MOKET MIPOU3BOIUTHCS C MPUMEHEHUEM TIPO-
rpamMMHoro obecneuenus: «Konpurypatop COT-4TM».

JlocTyn K mapameTrpaM M JaHHBIM CO CTOPOHBI MHTEP(HEHCOB CBSI3W 3alIMILNEH MAapONIIMU Ha
YTeHHE W MPOTrPaMMHUPOBAHKME M YIPABJICHUS HArpy3kou (Tpu ypoOBHS JOCTyIa). MeTpoJIorH4ecKue
KOX(P(UIIUEHTHI U 3aBOJICKHE MapaMeTphl 3alllUIICHBI allapaTHON MEepPeMbIYKON M HEe JOCTYIHBI 0e3
CHATHUSA TUIOMO MPEINPUATHSI-U3TOTOBUTEIISI M HAPYIICHUSI 3HAKa TIOBEPKH.

3amura OT HECaHKIIMOHUPOBAHHOT'O JOCTYyNa

JIist 3amuThl OT HECAHKIIMOHUPOBAHHOTO JOCTYIA B CUETYMKAX MPEAyCMOTPEHA YCTAaHOBKA
wioM6 OTK npeanpusTus-u3roToBUTENS U OPraHU3AIUU, OCYIIECTBISIONIEH TTOBEPKY CUCTUHKA.

[Tocne ycTaHOBKM Ha OOBEKT CUETUYMKH JOHKHBI TJIOMOMPOBATHCSA IIIOMOAMH OOCITY)KHBArO-
IeN OpPraHUu3aLUH.

Kpome Mexannueckoro mioMOMpOBaHHUS B CUETYMKAX MPEAYCMOTPEHO DJIEKTPOHHOE TIOMOU-
pPOBaHME KOPITyca CYETYHMKA M KPBILIIKU 35KUMOB. [Ipu 3TOM (dakT u BpeMs BCKPBITHS KPBILIEK QUKCH-
pyeTCsl B COOTBETCTBYIOIIUX JKYpPHAJIaX COOBITHI CUETUHKA.

CueTuuku copepkaT U3MEPUTENIb MATHUTHOTO TOJsl HA OCHOBE JaTuWKa C 3asBICHHBIMUA MET-
POJIOTHYECKUMHU XapaKTEPUCTHUKaMK Il puKcanuu (GakTa, BETUIMHBI W BPEMEHHU BO3JCHCTBUS HA
CUYETYUK MEPEMEHHOTO WU MOCTOSIHHOTO MAarHUTHOTO TIOJIsI MOBBIIIEHHOW WHAYKIIMA BHEIIHETO MPO-
MCXOJK/ICHHS, TIPEBBIIIAIONICH YCTAHOBICHHOE TIOPOTOBOE 3HAUYCHHE. BpeMs Hauana U OKOHYaHUS BO3-
IeicTBUS PUKCHUPYETCs B )KypHale COOBITUI cueTunKa, a GpakT Bo3aeiicTBusa nnaunupyercs Ha XKKU.

OOmmit BUJ CYETYHKA, CXeMa TJIOMOUPOBAHUS OT HECAaHKIIMOHUPOBAHHOTO JIOCTYyINa U 0003Ha-
YeHHE MECTa HAHEeCEHUs 3HaKa MOBEPKHU MPEICTABICHBI Ha pUCYHKE 1.
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[TnoMObI [Tnomba co
KPBIIIKH 325KUMOB 3HAKOM
o0cyXuBaroen MOBEPKHU

OpraHu3aIu

[Inomba [Tnomba co
C OTTHUCKOM 3HAKOM
kneiima OTK MTOBEPKH

Pucynok 1 - O6muii BuJ cueTdrka, cxema IiioMOUPOBaHUS OT HECAHKIIHOHUPOBAHHOTO JOCTyIa U 000-
3HaYEHHE MeCTa HAaHECCHMS 3HAaKa TOBEPKH
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IIporpammHoe odecneueHune

[Tporpammuoe ob6ecrieuenue ([10) cueTUMKOB UMEET CTPYKTYPY C pa3jejCeHHEM Ha METPOJIO-
THYCCKU 3HAYMMYIO U MCTPOJIOTHUYCCKU HE3HAYMMYIO YacCTH. Ka)l()]af[ CTPYKTYpHas 4aCTb HUCIIOJIHAC-
MOT0 KOJia TPOrpaMMbl BO BHYTPEHHEH NaMSATH MHKPOKOHTPOJJIEpA 3allUIIAeTC HUKIUYECKOU
KOHTPOJIBHOM CyMMOM, KOTOPasi HEPEPBIBHO KOHTPOIUPYETCS CUCTEMOM JUArHOCTUKHU CUETYUKOB.

MeTponornueckue XapakTepUCTUKH CYETUMKOB HAMPSMYIO 3aBUCAT OT KATHMOPOBOYHBIX KO-
(1)I/IIII/I€HTOB, KOTOPBIC 3alIMCBIBAIOTCA B IMaMATh CYHCTYUKOB Ha MPCANPUATUN-U3TOTOBUTCIIC HA CTaAUN
kanuopoBku. KannbpoBouHble KOAPPUIMEHTHI 3alIUINAI0TCA TUKIUIECKUMH KOHTPOJIBHBIMU CyMMa-
MU, KOTOPbI€ HENPEPHIBHO KOHTPOJIUPYETCS CUCTEMOM MAarHOCTUKU CYETYMKOB. MaccuBbl KanmuOpo-
BOYHBIX KOA((UIIMEHTOB 3aIIUIIEHBI alllapaTHON MEePEMBIYKON 3aIUTHI 3aIIUCH M HE JOCTYIHBI AJIs
W3MEHEeHns 0e3 BCKPLITHA CUCTUHUKOB.

[Tpu oOHapyxeHuH OMIMOOK KOHTPOJIbHBIX cyMM (KC) cucTemoil TMarHoCTUKU yCTaHABJIMBA-
10TCS (pJIary OMMOOK B CIIOBE COCTOSIHUS CUCTYHKOB C 3aITUCHIO0 COOBITHS B CTATYCHBIN KypHAII M OTO-
Opaxenunem cooOmienus 06 ommuodke Ha XKKU:

- E-09 - ommbka KC meTponornuecku He3HAYMMOMN YacTH POrPaMMBI,
- E-10 - oummbka KC maccrBa kaimOpoBOoYHbIX KO3 GHUIIMEHTOB,;
- E-15 - ormmbka KC mMerponiornyecku 3HauMMO 4acTH [POrpaMMBl.

MeTtpooruueckue XapakTepuCTUKA HOPMUPOBAHbI C YYETOM BIMSHUS [IPOrPaMMHOT0 obecrie-
YEHUS.

KOHCTpyKIIMS CYETUNKOB HUCKIIIOYAET BO3MOKHOCTh HECAHKIIMOHUMPOBAaHHOrO BiusiHMs Ha [10O
CUYETYMKA U U3MEPUTEIBHYIO0 HH(POPMALIHIO.

Bepcus 10 cuetuukoB u mudposoi unentudukarop IO moryr orobpaxarscs Ha JXKKU B
KOJIbLI€ MHANKALNN TEXHOJIOIMYECKUX 1apaMeTPOB.

VYpoBeHb  3alUTHl  MPOrPAMMHOIO  OOECIEYeHMsS  «BBICOKMI» B  COOTBETCTBUU C
P 50.2.077-2014.

Tabnuua 12 — MnentudukanmonHble JaHHBIE IPOrPaMMHOr0 o0ecreyeHust

WnentuukannonHbie TaHHbIC (MPU3HAKH) 3HaveHHe
Wnentudukanmonnoe HanmeHoBanue 110 te3000.hex
Howmep Bepcun (naentudukanmonnsiii Homep) [10 20.00.XX
Hudposoit uaentudpukarop 110 S5CAF
AJIropuT™ BBIYHCIIEHHS IIU(PPOBOTO HACHTH(UKATOpA MPOrPAMMHOIO CRC 16 ModBus RTU
obecneucHus

[Tpumeuanue - Homep Bepcun 110 cocTouT U3 Tpex nonie, kaxxaoe noje CoAEpKUT JIBa CUMBOJIA:
- mepBoe moie - Koz ycrpoiictaa (20 — TE3000);
- BTOPO€ I10JI€ — HOMEP BEPCUU METPOJIOrMUYeCKH 3HaunMoi yactu [10;
- TPEThE T0JIE — HOMEP BEPCUM METPOJIOTMUYECKH He3HaunMoi yactu [10.

MeTpo.nornqecm[e H TEXHUYCCKHE XAPAKTCPUCTUKHA

Tabmuna 13 - MeTrposnornyeckne XapakTepUCTHKA

HanmeHoBaHME XapaKTEPUCTHKH 3HaycHUE

Kiace TouHOCTH IIpH U3MEPEHUH B MPSIMOM UM OOpPaTHOM HAITPABJICHHUH B

COOTBETCTBUU C BAPHAHTOM UCIIOJIHCHUS:

- aktuBHOU 3Heprun o 'OCT 31819.22-2012 0,2S wu 0,5S;

-  PpEaKkTHBHOM >HEPIUH 0,5*

- peaktuHoii sHeprun o 'OCT 31819.23-2012 1,0

HomunanbHbli (MakcuManbHblil) TOK (lyon/ IMaKC), A 1 (2) wm 5 (10)

MaxkcumManbsHbIil TOK B Teuenne 0,5 ¢, A 201 2kc

CraproBbiii Tok (uyBcTBUTENBHOCTD) (0,0011,0,,), MA 1wma 5

Homunansnoe Hanpsokenue (Uyoy), B 3x(57,7-115)/(100-200);
3x(120-230)/(208-400)
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HanmenoBanue XapaKTCPHUCTUKHU

3Hauenue

YcraHoBneHHbll paboumii nuanazoH HampsbkeHuit ot 0,8Unom 1o
1,2UnowMm, B:

- ms caetankoB ¢ Uyoy 37(57,7-115)/(100-200) B

- 1uist cueTdukoB ¢ Uy, 3%(120-230)/(208-400) B

Jlnana3oH BXOAHBIX HAPSDKEHHUM pE3€PBHOIO MCTOYHUKA ITUTAHMS

3x(46-138)/(80-240);
3%(96-276)/(166-480)

(mepeMeHHOT0 WU MIOCTOSTHHOTO TOKa), B ot 90 5o 276
[Ipenensr 1omyckaeMoi OCHOBHOM OTHOCUTEIBHOM IOTIPEIIHOCTH U3MeEpe-
Hus, %:
- aKTUBHOW MOITHOCTH (IIPSIMOTrO W OOpaTHOrO HAIpPABIICHUS MPU AKTHB-
HOM, MHIYKTUBHOW M EMKOCTHOM Harpy3kax B 3aBHCHMOCTH OT Kjacca
touynoctr 0,2S mm 0,5S), dP
rpu 0,051,0 £ | £ lyaic, COSJ=1,; +0,2 nu £0,5;
pu 0,051, £ 1 £ lyae, C05§=0,5; +0,3 wm %0,6;
1pit 0,011, £ 1 < 0,051,40,, COSj=1; +0,4 wm £1,0;
1put 0,021,500, £ 1 < 0,050, €05 =0,5; +0,5 mmm £1,0;
11pu 0,050y £ | £ lyyaie, €0SJ=0,25 +0,5 mm £1,0
- PEaKTHBHOM MOIIHOCTHU (IPSIMOTO ¥ 0OPATHOTO HAMPABJICHUS ITPU AKTHB-
HOW, MHIYKTMBHOW M €MKOCTHOM HAarpy3kax B 3aBUCHMMOCTH OT Kjacca
tounoctu 0,5 mimn 1), dg
put 0,050,000 £ 1 £ lyaxe, SINJ=1; +0,5 nimm +1,0;
rpu 0,050 £ 1 £ lyaxe, SINJ=0,5; +0,6 mwm £1,0;
p#t 0,0110n £ 1< 0,05l,00, SINJ=1; +1,0 mmm £1,5;
1ptt 0,021,,0 £ 1 < 0,051,0,, SiNJ=0,5; +1,0 wm £1,5;
11pu 0,050y £ | £ lyyaxes SiNj=0,25; +1,0 umm £1,5;
- TIOJTHOM MOIITHOCTH, (s (aHAJIOTMYHO PEAKTUBHOM MOIIHOCTH) do;
- K03 uIeHTa AKTUBHOW MOIITHOCTH, OKp (5p+53);
- KO3 puIMEHTa PEaKTUBHON MOIHOCTH, JKq (5g+3s);
- ko> unmenta peakTMBHON MOIHOCTH, SKg (3q+3p);
- MOIIHOCTH aKTHBHBIX TIOTEPb, Upy (2d; + 2d,);
- MOIIHOCTH PEAKTHBHBIX MOTEPb, Uon (2d; + 4d,);
- aKTHMBHOMW SHEPIHU U MOIIHOCTHU ¢ ydeToM notepsb (P+P;) mpsimoro u 00- P d P, ;
PaTHOTO HaNpaBIeH:s, Up4py "Pxp, " PzxP,
- PEaKTUBHOM 3HEPTUH U MOIIHOCTH C ydetoM motepb (Q+Qy) mpsmoro u . Q +d. x Q.
oGparHoro Hanpasnennst, do+on °Q%Q, ¥ Qzq,
Cpennuii TemneparypHblii K03()(UIMEHT B JOuarna3oHe TeMIepaTyp OT
—40 no +60 °C, %/K, npu u3mepeHuu:
- aKTUBHOM dHEPIUH U MomHOCTH 11 Kiacca tounoctr 0,2S (0,5S)
1p#t 0,050y £ 1 £ lyaree, COSJ=1 0,01 (0,03);
rpu 0,051,0m £ 1 £ lyaxe, 05§ =0,5 0,02 (0,05);
- PCaKTHBHOI 3HEPrHU U MOIIHOCTH 15 Kiacca Tounoctu 0,5 (1,0)
1pit 0,050y £ 1 £ lyarce, SINJ=1 0,03 (0,05);
npu 0,051,00 £ | £ 10k, SINJ=0,5 0,05 (0,07)
TouHOCTB X0/1a BCTPOCHHBIX YaCOB B HOPMAJIbHBIX YCJIOBHUSIX BO BKJIFOUCH-
HOM U BBIKJTFOYEHHOM COCTOSIHHH, C/CyT +0,5
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HanMenoBaHmne xapakTepuCTUKU 3HaueHue
M3MeHeHne TOYHOCTM XOJa YacoB B JMAma3oHe pPabdO4YHUX TeMIepaTyp,
c/°C [eyr:
- BO BKJIIOUEHHOM COCTOSIHMH B iHanasoHe Temreparyp ot —40 go +60 °C +0,1;
- B BBIKJTFOUEHHOM COCTOSTHHH B Jiriana3oHe temmeparyp ot —40 1o
+70°C 10,22
Hommunanenas gacrora cety, I'ig 50
Jlnana3oH n3MepsieMbIX 4acToT, I'n ot 42,5 10 57,5
Ipenens! nomyckaemoii aOCOMOTHON MOTPEITHOCTH U3MEPEHUS 9acToThl, [ 11 +0,01
Jlnama3on n3Mepenus oTkioHeHus 4acToTel oT 50 Iy, Iy or-7/,5 1m0 +7,5
[Tpenensl qomyckaeMoil abCOMIOTHOM MOTPEIHOCTH U3MEPEHUS OTKIIO- +0,01

HEHHA 4acToThl, '

Jlnana3oH U3MepeHust CpeHEKBAAPATUIECKOTO 3HAUCHHUS HanpshKeHus, B:
- (baznoro Hanpsprerus (Ua, Ug, Ug)

- ha3Horo HanpspkeHust ocHoBHOHM yacToThl (Ua(), Ugq), Uc() oT 0,2Uyom 1
- mexaydasznoro Hanpsokenus (Uag, Usc, Uca) 710 1,5U 500 5
- Mexy(hasHoro HanpsbkeHus: ocHOBHOM dacToTsl (Uag(), Usc(r), Uca))
- HaNpsDKeHHs psMon nocienosatenbroctu (Ug)

[Ipenensl gomycKkaeMoii OTHOCUTENBHOM MOTPEITHOCTH U3MEPEHHUSI CPE/I- +0.2
HEKBAJIPATHYECKOTO 3HAYCHHSI HANpsKeHHs, %0 -
Jlnama3oH nu3MepeHus MOJI0KUTEIBHOTO OTKIIOHEHHUS CPETHEKBaAPaTH-

ot 0 o +50
4eCcKOro 3HaueHus (azHoro u Mexaydasnoro HanpsokeHus (0Uey), %
JInamna3oH U3MepeHHs OTPULIATEIBEHOTO OTKIOHEHHSI CPEeJHEKBapaTHye-
0 ot 0 1o +90
ckoro 3HaueHus (azHoro u MexxaydasHoro Hanpspxenus (0U ), %
Jlnarna3zoH U3MEpeHHUs TIOJI0KHUTEITBHOTO OTKIIOHEHHUST CPEHEKBAIPaTH-
0 ot 0 1o +50
4eCcKOro 3HaueHus (pazHoro u Mexaydasnoro Hanpsokerus (0U ), %
Jlnama3zoH U3MEpEeHUsI OTPHULIATEILHOTO OTKJIOHEHHsSI CpeTHEKBa[paTHye-
0 ot 0 1o +90
CKOT0 3Ha4YeHus Ga3Horo u MexaydaszHoro Hanpsbkenus (0U(.), %
[Ipenenst gomyckaeMoi aOCOIOTHON MOTPEIIHOCTH U3MEPEHUS TIOJI0KHU-
TEJIFHOTO M OTPUIATEIEHOTO OTKJIOHEHHH CPEAHEKBAIPAaTUIECKOrO 3Ha- +0,2
yeHusl pazHoro u MexaydasHoro HanpsokeHust, %
Jlnana3oH u3MepeHus ko3 HuIeHTa HECUMMETPHUN HAPSHKEHUSI 110 or 0 10 20
nyiesoit (Kou) u obpatroit (Koy) mocnenosarensuoctsam, %
[Ipenensl qomyckaeMoil abCOMIOTHOM MOTPEIHOCTH U3MEPEHUs K03(h- +0.15
b |

(bunmeHTa HeCUMMETPHUH HanpsbkeHus, %

Jlnana3zoH U3MEpeHus: CyMMapHOro Ko3pguurueHTa rapMOHUYECKHUX CO-
craistiomux ¢asubix (Kua, Kus, Kuc) 1 mexaydasusix (Kyag, Kusc, ot 0,1 1o 50
Kuca) Hanpsokenuit, %

[Ipenenst nomyckaeMoi MOrPeIHOCTH U3MEPEHUSI CYMMapHOTro Koagdu-
[IUEHTA TAPMOHUYECKUX COCTABIISIOMUX (ha3HBIX U MEXy(pa3HbIX Ha-
npsbkeHui, %:

- pu K ;< 1 %, (A)** +0,1;

- ipu K, > 1 %, (8)*** +5
Jnanazon n3mepenus KodpduimenTa N-oil rapMOHUIECKON COCTABIISIO-
meit pasnoro (Kuam), Kusm), Kucm) 1 mexxaydasznoro (Kuasm), Kusc), ot 0,05 o 50

Kucam) Hanmpsbkenus, (n=2 — 40), %
I[penens! gormyckaeMoi OrpelHOCTH n3MepeHus Ko duimenTa N-oi rap-
MOHHMYECKOM COCTaBIISIOILEH (a3HOro U Mex1y(azHOro HanpsoxkeHus, %0:
- mpu K ;< 1 %, (A)** +0,05;
- ipu Ky > 1 %, (8)*** +5




[Tponomxenne Tadmuier 11

JIuct Ne 20
Bceero nucros 25

HanmMeHoBaHMe XapaKTEpUCTUKU 3HaueHue

Jlnana3oH u3MepeHus KoddduimenTa N-oii KHTEPrapMOHUYECKOH CO-
crasisromer gpazHoro (Kuaisg ), Kusisg (n), Kucisg () # MexaydazHoro ot 0,05 o 50
(Kuasisg (n), Kuscisg (), Kucaisg () Hanpsikenns, (n=1 — 39), %
[Ipenens! gomyckaeMoi MOTPEIIHOCTH U3MepeHus Ko duueHTa N-on
MHTEPrapMOHHYECKOI cocTaBIstomiei pa3Horo u Mexayha3zHoro Ha-
npspkenus, %:

- mpu K< 1 %, (A)** +0,05;

- ipu Ky > 1 %, (8)*** +5

Jlnana3oH u3MepeHus yria Gpa3oBoro caBura Mexy Ga3sHbIMU Harpsi-
’KEHUSIMA OCHOBHOM 4acTOThI ((y) B AMATIA30HE HATPSHKECHHIMA

o

oT O,8UHOM H o 115UH0M By

or -180 mo +180

[Ipenenbr nomyckaeMon abCOIFOTHOM MOTPEITHOCTH U3MEpeHus yria ¢a-
30BOTO CABHra MeX1y (pa3HbIMH HAMPSKEHUSIMUA OCHOBHOM 4acTOTHI,°

+0,2

Junana3on u3mepeHus yria (a3oBoro cBUra Mexay GpasHbIM HarpsbKe-
HHEM M TOKOM OCHOBHOM 4acToThI (Quy), °

or -180 no +180

[Ipenenbr nomyckaeMon abCOFOTHOM MOTPEITHOCTH U3MEpeHus yria ¢a-
30BOT'O CABHUra MEXy (pa3HbIM HAMPsHKEHUEM U TOKOM OCHOBHOM 4acTo-

TBI, ©:

- [Ipu O,llHOM < | < 2|H0M
- [Ipu O,OllHOM < | < 011|H0M

+0,5;
+5

I[I/IaHaE}OH HU3MCPCHUA CPCAHCKBAAPATHICCKOI'O 3HAUYCHUS (I)aSHBIX TOKOB
(., A

oT 0,0lIHOM A0 2|H0M

[Ipenensl gonmyckaemMoil OTHOCUTENBHON MOTPELIHOCTH U3MEPEHUS Cpe-
HEKBaJAPaTUIECKOro 3HAa4eHUs (ha3HBIX TOKOB, %0:

- upu 0,051,400 < 1 < 2l 0m
- ipu 0,011, < 1< 0,050 00

+0,2;
+(0,2+0,02|lon/1-1])

Juamna3oH U3MEpEeHHs CPEIHEKBAAPATUIECKOT0 3HaUeHUs (ha3HBIX TOKOB
ocHOBHOI1 gactoTh! (Ip)), A

oT 0,0lIHOM A0 2|H0M

Hpenenm ,Z[OHyCKaCMOI\/'I OTHOCUTEJIbHOM MOrpeIIHOCTU U3MCPCHUSA CPC-
HEKBAAPATHYCCKOI'O 3HAYCHUA (baSHBIX TOKOB OCHOBHOM 9aCTOTHI, %:

- ipu 0,05l ,0y < 1 < 2100
- ipu 0,011, <1< 0,050,500

+0,2;
*(0,240,02: |lyon/ 1(1)-1|)

Jnamna3oH u3MepeHus CPeIHEKBAIPATHIECKOTO 3HAYEHHUS TOKA MPSMOM
(1)) mocnenoBaTeILHOCTH OCHOBHOM YacTOTHI, A

oT 0,0llHOM a0 2IHOM

[Ipenensl nomyckaeMon OTHOCUTEIIBHOM MOTPEIIHOCTA U3MEPEHUS CPE-
HEKBAAPaTHUYECKOT0 3HAUCHUs ToKa npsiMoii (l1) mocnenoBaTeabHOCTH
OCHOBHOI 4acToThl, %0:

- ipu 0,050 00 < 1 < 213500

- ipu 0,011, < 1 < 0,051 4y

+0,2;
+(0,2+0,02:|lon/11-1])

Juanazon u3MepeHnus ko3duumenTa HeCUMMETPUN TOKa 0 HYJIEBOM

craBisitonux ¢asupix TokoB (K;), %

(Koi) u obpatnoii (Kz)) mocienoBareibHOCTSIM B THAa30HE TOKOB OT ot 0 no 50
0,05l50m 10 2l50m, %0

[Ipenenbr nomyckaeMon abCOIOTHOM MOTPEITHOCTH U3MEpEeHUs Kod(-

¢bureHTa HECUMMETPHUH TOKA 0 HYJIEBOM M 00paTHOM 1ocie1oBaTeNb- +0,3
HOCTSIM, %0

Jlnana3zoH u3MepeHusi CyMMapHOTO KO PHUIMEHTa TApPMOHUIECKHX CO- ot 0,1 110 60
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HaumeHoBaHMe XapaKTepUCTUKH 3Hauenme
[Ipenesnsl qomyckaeMoil MOrpenHOCTH U3MEPEHUSI CyMMapHOTro Ko3ddu-
[IMEHTa TAPMOHMYECKUX COCTABIIIONNX (ha3HBIX TOKOB, %0:

- ipu K < 3 %, (A)** +0,5;

- ipu K| > 3 %, (8)*** 15
I[I/IavlnasoH I/I3M€pei-II/I$I kodhdumpenTa N-0if TaApMOHUYECKON COCTABIISIIO- ot 0.05 10 50
meit Toka Kimy, (=2 — 40), %

[Ipenensl fomyckaeMoi MOTPEeIHOCTH U3MEpPEHUs KodpuieHTa N-oi
rapMOHUYECKOH cocTaBistoiel Toka, %:

- IpHa K|(n)< 3 %, (A)** %0,5;

- iput Ky > 3 %, (8)*** 5
Junana3on nu3mepeHust KOOPPUIMEHTa UHTEPrapMOHUYECKOW COCTABIISIO-

. _ ot 0,05 1050
e pasnoro Toka nopsaaka N (Kiaisgn), Kisisgn), Kicisgmy), (0=1...39), %
[Ipenensl nomyckaeMol MOTPEeIHOCTH U3MEPEHUs KOAPHUIIMEHTa HH-
TEeprapMOHUYECKOM coCTaBIsIoLIeH (ha3HOro Toka nopsaka n, %:

- IpHa K|(n)< 3 %, (A)** 0,5;

- ipu Kj(n) > 3 %, (8)*** +5
Jlnana3oH U3MepeHust JUMTEIbHOCTH ITpoBasia HanpsokeHus (Aty), ¢ ot 0,01 1o 60
[Ipenesnsl nomyckaeMoil abCOMIOTHOM MOTrPeNIHOCTH U3MEPEHUS AT - +0.02
TEJILHOCTH TPOBAJIa HAMIPSDKEHHUSI, C ’
Jlnana3oH u3MepeHust riryonHbl npoBaia Hanpspkerus (0Uy), % ot 10 o 100
[Ipenesnsl qomyckaeMoil aOCOMIOTHOM MOTPEIHOCTH U3MEPEHUS TITyOUHBI +10
poBaja HanpsokeHus, %0 T
JlnanazoH U3MepeHus JJIUTEIbHOCTH BPEMEHHOTO MepEeHANPsIKEHUS ot 0,01 110 60
(Atgepu), ©
[Ipenesnsl nomyckaeMoil abCOMIOTHOM MOTrPeNIHOCTH U3MEPEHUS AT - +0.02
TEJIFHOCTH BPEMEHHOTO TIEPEHAITPSDKEHMSI, C 7
Jlnamna3oH M3MepeHus 3HaueHUs nepeHanpspkeHus, (0Unep), % omopHoro or 110 510 150
HanpsHKEHUS
[Tpenensl nomyckaemMoi aOCOIOTHON MOTPEIIHOCTH U3MEPEHUS 3HaUe- +10
HUsI IepeHanpsbKeHns, %0 OOpHOTro HaNpsKEHUs -
IIpeneins! nonmyckaeMon JOMOJHUTENBHONW MOTPEMIHOCTH U3MEPEHHUS Jac-

TOTBI, HANPSKEHUS U TOKa B JuanazoHe temnepatyp ot —40 no +60 °C, 0,05 J(t-tpg)****
dt,, %
[MocrosiHHas cueTunkoB, uMmit./(kBtxa), umm./(kBapra):
- PEKUM HUCIBITATEIIbHBIX BHIXOI0B A
st cueTarkoB ¢ Uyoy 37 (57,7-115)/(100-200) B
liov=1 A 25000;
liow=DA 5000;
Uit caeTarkoB ¢ Uy, 3%(120-230)/(208-400) B
liov=1 A 6250;
IHOM:5A 1250,
- PEKUM HUCIBITATENIbHBIX BHIX0/10B B
st cueTarkoB ¢ Uy, 37 (57,7-115)/(100-200) B
liov=1 A 800000;
IHOM:5A 160000,
ist cueT4uKoB ¢ Uy, 3%(120-230)/(208-400) B
lhow=1 A 200000;
lion=DA 40000
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HaumeHnoBaHue xapakTepuCTUKU 3Hauenue
HopmanbHbie ycinoBHs U3MEPEHUN:
- TeMIIepaTypa OKpyKaromiero Bo3ayxa, °C 23+2;
- OTHOCHUTEIIBHAS BIAXKHOCTb, %0 ot 30 1o 80;
- naBienue, klla ot 84 o 106

* B Buay orcyrctBus B [OCT 31819.23-2012 knacca Tounoctu 0,5, npenensl mOrpemHocTei npu
U3MEPEHUH PEaKTHBHON SHEPTHH CYSTUYMKOB Kilacca TOYHOCTH 0,5 ycTaHaBIUBAIOTCS paBHBIMH IIpe-
JieJlaM COOTBETCTBYIOIIMX MOIPEIIHOCTE CUETYMKOB aKTUBHOM 3Hepruu kinacca rounoctu 0,5S mo
['OCT 31819.22-2012.

** rae A — aOCcomoTHAS OTPEIIHOCTb.

rae d - OTHOCHUTENIbHASI IOTPEITHOCTb.

**** rne dn — mpenernsbl JOmycKaeMoi OCHOBHOW TIOTPETHOCTH H3MEpsieMO BETMUUHEI, t — TeMme-

parypa pabouux ycioBuii, ty3 — remnepatypa 23 °C.

**k%x

Tabnuna 14 — OCHOBHbBIE TEXHUUECKHE XapaKTEPUCTUKU

HanmeHoBaHMe XapaKTepUCTUKH 3HaueHue
KuKokpHUCTAIIIMYECKUI HHIUKATOD!

- YUCJIO MHMIIUPYEMBIX Pa3psiioB 8;

- LIEHa €MHUIIBI MJIJIIIEro pa3psaia Mpyu 0TOOPaXKEHUU SHEPruu U Kodpdu-

1reHTax Tpancdopmaimu paBHbIx 1, kBt (kBapy) 0,01
Tapuduxatop:

- 4uCcI0 TapudoB 8;

- YUCII0 TApU(HBIX 30H B CyTKaX ¢ TUCKpeTHOCThIO 10 MuH 144,

- YUCJIO TUIIOB THEW 8;

- YUCJIO CE30HOB 12

AxTuBHas (MOJHAST) MOLTHOCTD, MTOTpeOIIsieMast KaX 101 IapauleIbHON 11e-
IbIO HAMPsDKEHHS cueTunka, Bt (BXA), He Oonee:

npu 57,7 B 1,1(1,2);
npu 115 B 1,2 (1,3);
npu 120 B 1,2 (1,3);
npu 230 B 1,6 (1,8)

[Ipu paboTe OT UCTOYHUKA PE3EPBHOTO MUTAHUS C YCTAHOBJICHHBIM ()J1arom
«Pe3epBHOE MUTAHUE» JJISI KAXKIOM MapauieIbHON UENU HAPSAKEHUS .

- TOK IoTpebneHus, MA, He Ooiee 0,5;
- BXOJHOE corpoTtusiienne, MO 1;

- BXOJHAas eMKOCTh, 1M 1500
[ToHAst MOIITHOCTR, OTpEOIIsIEMast KaXKJI0¥ MOCIeJ0BaTEIbHOM 1IeTIhio, BYA,

He OoJtee 0,1

MaKCHMaHBHBIﬁ TOK HOTp€6J'IeHI/I$I oT pe3epBHor0 NCTOYHHUKA ITUTAHUIA IIC-
PEMEHHOT0 U TIOCTOSIHHOTO TOKa B IuanazoHe Hanpspkeruid oT 90 1o
276 B, MA, He Oouee

- CUETYHKH 0e3 JOMOTHUTETHLHOTO HHTEP(EUCHOTO MO

npu = 90 B 35;
npu = 276 B 15;
mpu ~ 90 B 50;
npu ~ 276 B 20;
- CYETYHKH C JIOTIOJTHUTEIILHBIM HHTep(ercHbIM MoayieM (Tok 200 MA)

npu = 90 B 80;
npu = 276 B 30;
mpu ~ 90 B 90;

npu ~ 276 B 40
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HawnmenoBaHMe XapaKkTepUCTUKH 3HaueHue
Ckopoctb 00MeHa uHpopmanueii, our/c:

- TI0 ONITUYECKOMY TTOPTY 9600, HEYEH;

- 1o uHrepdeiicy RS-485 ot 300 no 115200
[Mapamerpsr Ethernet-unrepdeiica:

- crienupuKanus 100Base-T;

- gyuciio TCP- mopros 4:

- pexin mopra KIIUEHT UJTU CepBEp

TCP/IP;

- CKOpOCTh 0OMeHa, MOuT/C 100
HayanbHb1ii 3anyck cueT4nka, ¢, MeHee, 5
XapakTepUCTUKH UCITBITATEIHHBIX BBIXOJIOB:

- KOJTMYECTBO BBIXOJIOB M30JIMPOBAHHBIX KOH(PHUTYPHPYEMBIX 2;

- MAaKCUMAaJIbHOE HAMPSHKCHUE B COCTOSTHAN «Pa3OMKHYTO», B 30;

- MAaKCHUMAJIbHBIN TOK B COCTOSTHUU «3aMKHYTO», MA 50;

- BBIXOJIHOE COIIPOTHUBJICHUE:

- B COCTOSIHUU «pa30MKHYTO», KOM, HEe MeHee 50;
- B COCTOSIHUU «3aMKHYTO», OM, He Ooiiee 200
XapakTepucTUKu HU(POBBIX BXOJOB:

- KOJIMYECTBO ITU(PPOBHIX BXOJIOB 2;

- HaIpsDKEHUE NPUCYTCTBUS CUrHaia, B ot 4 o 30;

- HaNPsDKCHNUE OTCYTCTBUS CUTHANA, B or 0 1o 1,5;
CoXpaHHOCTb JaHHBIX MPH MPEPHIBAHUSAX TUTAHUS, JICT:

- uaopmarmu, 6osee 40;

- BHYTPEHHHX 4acoB (IIMTaHUE OT JIMTHUEBOM OaTapen), He MeHee 16
CamoauaraocTuka [uknmngeckas, Hempe-

pBIBHAsS

PaGouue ycnoBus sKcrTyaTanum:

- TeMIIepaTypa OKpyKaromiero Bozayxa, °C ot 40 no +60;

- oTHOcUTeNbHast BiaxkHoCTh 1ipu 30 °C, % 90;

- nasienue, klla ot 70 o 106,7
["abapuTHBIC pa3Mepsl, MM, HE OoJiee

- BBICOTA 299;

- IUpUHA 170;

- IJIAHA 101;
Macca, kT, He Ooiiee 1,65
CpenHuii CpoK CITy»KOBI, JIeT 30
Cpennsist HapaboOTKa 10 0TKa3a, 4 220000
Bpewms BocctanoBieHus, 4 2

3nak YTBEPKACHUA THIIA

HaHOCHTCA Ha IIaHCJIIM CYHCTUHMKOB METOJ0M O(bCeTHOI\/'I neyatu. B BKCHHyaTaHHOHHOﬁ JOKYMCHTaIIUH
3HAK YTBCPIKACHUA THUIIA HAHOCUTCSA HAa TUTYJIBHBIX JIMCTAaX TI/IHOFpa(I)CKI/IM CIIOCOOOM.
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KoMnjieKTHOCTh cpeacrea I/I3MepeHI/ll71

Tabnuna 15 - KoMmiekTHOCTh cpecTBa U3MEpEeHU

HaumenoBanue O6o3HaueHue KonuuectBo
CueT4uK >IEKTPHUUECKON SHEPTUU MHOTO(YHK- CornacHo TabIuUIBl 5
MUOHATBHBIN - m3mepurenb [IKD TE3000 . 1 .
(o1HO W3 UCTIOJTHEHUI)
Dopmysip ®PJ1C.411152.00500 1 k3.
PykoBoacTBo 10 skcruryatanuu. Yacts 1 ®PJ1C.411152.005P> 1 k3.

PykxoBoacTBO 1o skcrryatanuu. Yacts 2. Meto-

JIKA TIOBEPKH ®P/IC.411152.005P21* 1 5K3.

PyxoBoacTBo 1o skcrryatanuu. Yacts 3. Jluc- ®PJIC.411152.005PD2*

o 1 k3.
TAHIIMOHHBIA PEXKUM
PyxoBoxctBo no skcmnyarauuu. HYacts 4. Usme- | pp JIC.411152.005PD3* 1 5.
pEeHHE U y4YeT MOTEPh
[Iporpammuoe oOecnieuenne «Konduryparop
COT-4TM», Bepcus He Hike 18.11.19 ®PJIC.00004-01* 1 .
NunuBuayanbHas ynakoBKa ®PJ1C.411915.007 1 mr.

[Ipumeyanus:

1 Tlo3uimu, HOMEYEeHHBIE 3HAKOM *, MOCTABJISIFOTCA [0 OTJCIILHOMY 3aKas3y.

2 PeMoHTHas JOKyMEHTalMs pa3padaThIBAC€TCs U TOCTABIISETCS MO OTIACIHHOMY JOTOBOPY C Op-
raHUu3alysAMU, IPOBOJSAIIMMU NOCIECrapAHTUMHBIA PEMOHT CUETYUKOB.

IloBepka
ocymectBisiercst o gokymenty ®PJIC.411152.005P31 «CueTuuk 37eKTpUYECKON 3HEPruM MHOTO-
¢yuakumonanpHbiii — uzmeputens [IKD TE3000. PykoBoacTBo mo skcruryaranuu. Yacts 2. Mertoauka
noBepku», yreepxaeanomy ®bY «Hwmxkeropoackuit LICM» 20 Hos6ps 2019 .

OCHOBHBIE CpeICTBA TIOBEPKHU:

- KanmuOpatop mepeMeHHOro toka «Pecypc-K2» (perumcrpaumonnsiii Homep B dexepaibHOM
uHpopmannonnom (orme Ne 31319-12);

- BaTTMETP-CUYETUHK DIICKTPUUECKON dHepruu Tpexdasublii stanonnsid 1[937008 (perucrparm-
oHHbIN HOMep B DenepanbrHoM nHdopmarmonHoM pouge Ne 27558-11);

- 4acTOTOMEp 3NIEeKTPOHHO-cueTHbI U3-63 (perucrpanmonHsiii Homep B dDenepanbHOM WH-
dopmarronrom donze Ne 9084-83);

- cexynaomep mexanmdeckuit COCrp-26-2 (peructpanuonnsiii Homep B dexepanbHOM WH-
dopmanmonrom donme Ne 11519-11).

Jlommyckaercsi IpUMEHEHHE aHATOTMYHBIX CPEJICTB MMOBEPKHU, 00ECIICUMBAOLINX ONPEIC/ICHUE MET-
POJIOTHYECKUX XapaKTEPUCTUK MOBEPSEMBIX CYETIMKOB C TPEOYEMO TOUHOCTBIO.

3HaK MMOBEPKU HAHOCUTCS HA HABECHYIO IJIOMOY, PACIOJIOKEHHYIO B MECTE KPEIIJICHUsI HU)KHEH
YaCTH KPBIIIKA CYETYMKA K OCHOBAHHIO.

CaeieHnsi 0 MeToAMKax (MeT01axX) U3MepeHHUii
IIPUBEJIEHBI B OKCILTyaTallUOHHOM JOKYMEHTE.

HopMaTuBHBIE W TeXHHYECKHE AOKYMEHTbI, YCTAHABJIHUBAIOIIHE TPeOOBAHUS K CUYETYHKAM
3J1eKTPUYeCKOil JHEPTrHl MHOTO(pYHKIIMOHAJBHBIM — u3MepuTeasam ITIKJ TE3000

I'OCT 31818.11-2012. Anmaparypa i U3MEPEHHS DJCKTPUYECKON IHEPTUU IMEePEeMEHHOTO
Toka. O6mue TpeboBanus. Mcnbitanus u ycnosus ucnbitanuid. Yacts 11. CueTuuku 3MeKTprUuecKon
SHEPIHH.

I'OCT 31819.22-2012. Anmapatypa i U3MEPEHHs SJICKTPUYECKON SHEPruu MepeMEeHHOIo
Toka. YactHeie TpeboBanus. Yacts 22. CTaTHuecKne CYCTYNKN aKTUBHON YHEPIHH KJIIACCOB TOYHOCTH
0,2Su 0,5S.
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I'OCT 31819.23-2012. Anmaparypa i U3MEPEHHS SJCKTPUYECKON IHEPTUU IMEPEeMEHHOTO
Toka. YacTtHble TpeboBanus. Yacte 23. CTaTHUECKUE CUSTUYUKU PEAKTUBHON SHEPIUH.

I'OCT 32144-2013 Dnexrpudeckas sHeprusi. COBMECTUMOCTh TEXHUYECKHX CPEIICTB AJIEKTPO-
MarHuTHasg. HopMbl kauecTBa 3JI€KTPUUECKOM IHEPTUU B CHCTEMax 3JIEKTPOCHA0)KEHHUs 0oOlIero Ha-
3HAYCHUS.

I'OCT 33073-2014 Dnexrpuueckas sHeprus. COBMECTUMOCTh TEXHUYECKUX CPEJICTB IEKTPO-
MarHuTHas. KOHTpOJIb 1 MOHUTOPHHT KadeCcTBa AJIEKTPHUECKONW SHEPTHH B CHCTEMAaX AJIEKTPOCHa0kKe-
HUS1 00IIEr0 Ha3HAUYEHUS.

I'OCT 30804.4.7-2013 CoBMECTHMOCTh TEXHHUECKHUX CPEJICTB dJIeKTpoMarauTHas. O0riee py-
KOBOJICTBO IO CPEACTBAM M3MEPEHUH U U3MEPEHUSIM FapMOHMK U MHTEPrapMOHMK JUIsI CUCTEM DJIEK-
TPOCHAOKEHUS U MOJKITIOYAEMBIX K HUIM TEXHUYECKUX CPEJICTB.

I'OCT 30804.4.30-2013 Omnektpuueckass sHeprus. COBMECTUMOCTh TEXHHUECKUX CPEICTB
3JIEKTPOMAarHuTHas. MeTopl H3MEPEHUH TIOKa3aTeIel KaueCTBa dJIEKTPUIECKON IHEPTUH.

@®P/IC.411152.005TY. Cyeruuku  DJICKTPUYECKOH  SHEPruM  MHOTO(YHKLHOHAIbHbIC
— mmeputenu [IKD TE3000. Texaudeckue ycioBus.

HsroroBurenn
OO011ecTBO ¢ OrpaHMYEHHON O0TBETCTBEHHOCTHIO «TexnoDHepro» (000 «TD»)
WHH 5261055814
Anpec: 603152, r. Huwxuuit Hosropon, yin. Kemeposckas, 1. 3, oduc 9
Tenedon (daxc): (831) 218-04-50
Web-caiit: te-nn.ru

E-mail: info@te-nn.ru

HcnbiTaTe bHBIA HEHTP

denepanbHOe OIOKETHOE yupekeHne «[ ocy1apCTBEHHbIH PErMOHAIbHBINA LIEHTP CTaHAApPTHU-
3alliK, METPOJIOTHH U uctbITanuii B Hikeropoackoii oonactu» (PBY «Hmkeropoackuii [ICM»)

Anpec: 603950, r. Hmxuuit HoBropon, yi. Pecniybnukanckas, 1. 1

Tenedon: 8-800-200-22-14

Web-caiit: www.nncsm.ru

E-mail: mail@nncsm.ru

Perucrpauunonnsiiit Homep 30011-13 B PeecTpe akkpeAUTOBAHHBIX JIMI] B 00J1aCTH 00eCTIeYeHHS
€IMHCTBA U3MepeHuil Pocakkpeauranuu.

3aMecTUTENb

PykoBoaurens @enepanbHOro

areHTCTBA 10 TEXHUYECKOMY

PEryJIUpOBAHUIO U METPOJIOTHH A.B. Kynemos

M.m. « » 2019r.



mailto:info@te-nn.ru
http://www.nncsm.ru
mailto:mail@nncsm.ru

