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HA3HAYEHUE
MHOrodyHKLMOHaNbHbIA M3MepUTenbHbIN Npubop SM-E EKF (ganee npubop, us-
MepuTesb) ABAseTCH LMPOBLIM MPOrpaMMUpPyeMbIM YCTPONCTBOM, MpefHa3Ha-
UEHHbBIM [15 U3MepeHUs napameTpoB TpexdasHbix 3-X UKW 4-X NPOBOAHbIX ceTel
C CUMMETPUYHON U HECUMMETPUYHO Harpy3Koii C OAHOBPEMEHHbIM 0TObpaXKeHn-
eM U3MepsieMbiX BEIMYWH 1 LUPpoBOI Nepefayeit faHHbIX.
Mpunbop paeT BO3MOXHOCTb yNpaBfieHWs, aHann3a u onTuMmusaLumn pabotsl aHep-
reTuyeckoro 060pyf0BaHUS, CUCTEM W MPOMBbILLIEHHbIX Lene.
Mpunbop n3MepsieT cnefytoLie napameTpb:
- CpeAHeKBaApaTUUHbIX 3HAYEHWI ToKa U HaMpsXKeHUs, YacToTbl, aKTUBHON, pe-
aKTWBHOW W MOJTHOM MOLLHOCTW, akTUBHON W PeakTUBHOW 3HEPrun B NPSMOM U
06paTHOM HanpaBneHusx;
- K03PULMEHTOB MOLLHOCTU, HACTOThI;
- YCPeLHEHHON aKTUBHON 1 peakTUBHON MOLLHOCTK;
- MUKOBbIE 3HAYEHWUS.
[ns KoppekTHOro oTobpaxkeHUs faHHbIX, HaNps>keHWe W TOK YMHOXaloTcs Ha 3a-
LlaHHble K0ahPULUNEHTbI TpaHCHOPMaLLMU U3MepPUTENbHBIX TPaHCHOPMaTOpPOB.
MokasaHus MOLLHOCTM paccYuTbIBaloTCS U oTobpaxalTcs B COOTBETCTBUM C 3a-
nporpamMMMUpoBaHHbIMKU Ko3bduLMEeHTaMU TpaHcHOPMATOPOB HaNPsKEHWUs W
Toka.
3HaueHUe KaxX/A0N U3MepsieMoii BEMUMHbI MOXET NepeaaBaTbCs No CeTU K BeAy-
LLLeMy YCTPOMCTBY NocpeAcTBOM UHTepdelica RS485.
MMnynbCHbI BbIXOA MOXHO MCMONIb30BaTb A1 Npeobpa3oBaHns akTUBHON 1 pe-
amoﬁ JHEpPrun.
MpepynpexaeHue!
e [lepen ycTaHoBKOW U MofkiioyeHneM npubopa BHUMATENbHO MPOYu-
TaiiTe faHHOE PyKOBOACTBO.
e [lpousBoanTeNb He HeceT OTBETCTBEHHOCTb 3a Jiobble HecyacTHble
j cnyyau, Bbi3BaHHble HecobniojleHneM MHCTPYKLWIA laHHOTo PyKOBOACTBA.

BHuMaHue!

OnacHOCTb NOPaXKEHUS 3J1IeKTPUYECKMM TOKOM, 0)KOrOB MU B3pbiBal

e YcTaHoBKY M 06CayX1BaHWe AaHHOTO MpUBopa MOXKET BbIMONHATL TOSb-
KO KBaNUGULMPOBAHHbIA MepcoHan.

e [epen paboToit U30MpyiiTe BXOS HAMPSKEHUS U UCTOYHWK NUTaHUS, a
TakXe 3aMKHWUTe BTOpUYHbIe 06MOTKM BCeX TpaHCcpopMaTopoB ToKa.

e [N npoBepkW HanMuUsa UAU OTCYTCTBUS HaMpsxXeHWus B Kakon-nnbo
yacTv npubopa Bceraa MUCnob3ynTe TecTep, PacCUUTaHHbIA Ha COOTBET-
cTBylOLLEe HanpsiKeHue.

e [lepen nopayeit MUTaHWs yCTaHOBUTE Ha CBOW MeCTa BCE MexaHuye-
CKWe 4acTu, ABepLibl MU KPbILLIKM.

e [lapameTpbl 3/7€KTPO3HEpruu, NoAaBaeMoil Ha faHHbIA npubop, He
LOJIKHBI BBIXOAUTBL 3@ PaMKW HOMUHabHOro paboyero ananasoHa.



Cnepytouie cUTyaLmMu MOryT NPUBECTU K BO3HUKHOBEHMWIO NOBPEXAEHUIH Npnbo-
pa uAu BbI3BaTb 0LWNBKK Npu ero paboTe:

e Bbixogsuiee 3a paMki HOMUHanNbHOro paboyero fuanasoHa uUsMepsemoe Ha-
Npsi>XeHUe 1 HanpPsKeHe 0CHOBHOTO NMUTaHUS.

e Bbixoasiias 3a paMKu HoMuHanbHoro paboyero AnanasoHa Yacrota ceTy.

e HeBepHas NoAsPHOCTb TOKa AW HANPsSXXeHUs Ha BXOAE.

e OTCOeAMHEHME KOMMYHUKALMOHHOMO pa3bema npw BKAOYEHHOM NUTaHUK.

¢ HenpaBuabHoe NoACcOeAUHEHNE KNEMM.

& He npukacaiitech k knemmam npubopa Bo BpeMs ero paboThbi!

HecobniopeHne 3TUX NpeBEeHTUBHbIX Mep MOXKET MPUBECTU K MOBPEXAEHWI0
obopyaoBaHuA Unu TpaBMam niogen.
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OcHoBHble cBefeHusa 0b usgenuu
CcbINkK Ha CTaHAapThl Ha U3penue.
06wwan MHOOPMALMUS ..ooveeveirieieee,
TexHuyeckne napaMeTpbl U GYHKLUN.
TexHuyeckue napameTpbl
PyHKLMUM
MoHTax v cxema noakoYeHus.
[abapuTHble pa3mepsl
MoHTax
HasHaueHwue knemm
Cxema noakstoyeHms
MeHto aucnnes n nporpaMMmMpoBaHne
Onwvcanune navenu
MeHi0 M MHCTPYKLMM MO IKCTAyaTaLWK ...
[ncnneit anekTpuyecknx napaMmeTpos
[vicnneit anekTposaHepruu
MoTpebrieHne 3NeKTPOIHEPTUN W MNKOBbIE 3HAYEHNS .
MporpamMMupoBaHme...........
CTpyKTypa MeHI0 HaCTPOWKH ..
HacTpoiiku cucteMbl..............
HacTpoiika BxogHoro curHana
HacTpoiikn koMMyHMKaLUK....
VIMNynbCHbIE BBIXOABI ......
Ob6cnyxuBaHue
KoMnnekTtauuns
TpeboBaHua 6esonacHoCTU ...
TpaHcnopTMpoBaHMWe U XpaHeHue
Ytunusauusa
[apaHTus M3roToBUTENS ..
O0b6cnyxwvBaHue 1 nosepka
CBWAETEeNbCTBO 0 NPUEMKE....
OTMeTKa 0 npoaaxe




1 OCHOBHbIE CBELAEHUA 06 U3OENIUN

1.1 Ccbinkm Ha cTaHAapTLI Ha n3penue

CcblnkK Ha MexayHapoAHble CTaHAapThbl:

M3K 62053-22:2003 - «AnnapaTypa Ansl U3MepeHUst 31eKTPUYeCcKoi SHeprum ne-
peMeHHoro Toka. YacTHble TpeboBaHms» HYacTb 22. CTaTUyeckme CHETUUKM aKTUB-
HoOW aHepruu knaccos To4HocTn 0,25 1 0,55».

M3K 62053-23:2003 - «AnnapaTypa A9 U3MepeHUs 3NeKTPUYECKOR 3Heprumn ne-
peMeHHoro Toka. YacTHble TpeboBaHums. HacTb 23. CueTymku cTaTnyeckne peakTms-
HoM aHeprum (knacc 2 v knacc 3)».

M3K 61010-1:2001 - «be3onacHocTb anekTpuyeckoro obopyfosaHus ans nsmepe-
HWs, ynpaBneHus n nabopatopHoro npuMeHeHus. Yactb 1. 06wme TpeboBaHms».
M3K 61000-2-11 - «3nekTpoMarHuTHas COBMeCTUMOCTb. YacTb 2-11».

M3K 60068-2-30 - «WcnbiTaHns Ha Bo3peicTBMA BHewHux ¢dakTopoB. YacTb
2-30».

1.2 06was nHpopmauus

MHorodyHKUMOHaNbHbI n3MepuTenbHblii npubop SM-E EKF nossonset nsmepatb
pasnuyHble napameTpbl 31EKTPUYECKOR CETU U 371eKTPOIHEPrIio B ABYX Hamnpasne-
HUSX, a Takoke NpeaycMaTpusaeT LupoBsyto cBa3b. [pubop WKpoko npuMeHseTcs
B pa3Ho06pasHbiX CUCTeMax KOHTPONS, CUCTEMaX YrpaBeHNs SHeprueit, cucremMax
aBTOMaTMU3aLMM NOACTAHLWIA, cMcTeMax aBToMaTU3aLMK Nepeaayn eKTposHep-
MU U KOMMYTaLMOHHbIX WwKadax. JaHHbi npubop obnapjatT TaknMMu npenmy-
LecTBaMy, kak yfobcTBO ycTaHOBKM U 0BCNYXMBaHWS, MpocToTa MoAKIOYeHUs,
WHTYUTUBHO MOHATHOE MEHI0, BO3MOXHOCTb YAanéHHoro cbopa AaHHbIX, Nporpam-
MUpOBaHUe 1 3aNnch NapaMeTpoB Ha MecTe NPOU3BOACTBa paboT.

2 TEXHWYECKUE NAPAMETPbI U ®YHKL UK

2.1 TexHU4YeCKUe NapaMeTpbl

Pab6oumne ycnoBus okpyxkatowiei cpeabl

Paboyas Temnepatypa -40°C-70°C
TeMnepatypa xpaHeHus -40°C-85°C
OTHOCKTENbHAA BNAXHOCTb <95 %, 6e3 KoHaeHcaTa
Ezggqaﬂ BbICOTa Haf ypoBHeM <2500 m
CTeneHb 3alWnTbl OT 0CAXAEHMI Be3 Koppo3MOHHbIX ra3oB

MepepHas obonouka P64,
3apHAs obonoyka IP20
ConpoTuBneHve Mexay CUrHanbHown
KNeMMOW,

KS1eMMOM 3N1eKTPOMUTAHMUS, BbIXOAHOM
KneMMoi 1 koprycom > 100 MOm

CreneHb 3aWwuThl IP

VMnepaHc




OAucnnei

Tun gucnnesq LED

Pa6ouyee anekTponutaHue

[vanasoH 20~300 B nepemMeHHOro/nocTosiHHOro Toka
MoTpebnenve <5 BA

HoMwuHanbHoe HanpseHne 52 kB

nsonaunn

Hanpa)KeHue Ha Bxoje

[vnanasoH

100 B, 380 B [yctaHosuBlweecs, B 1,2 pasa)

Paspewwatowias cnocobHocTb

0,1B

VMnepaHc

> 1,7 MOm/daza

MoTpebnexue < 0,1 BA/¢pasa
MepeHanpsxxeHune MrHoBeHHoe, B 2 pa3a/10 ¢
YacTtoTa 45-65 Ty,

Tok Ha Bxope

[wnanasoH

5 A/1 A [yctanosuBuwiics, B 1,2 pasa)

Paspelatowas cnocobHocTb

1 MA

NMmnepaHc

< 20 MOm/daza

MoTpebnsieMasn MoLHOCTb
KaXXAoW Lenbto Toka

< 0,2 BA/dpasza

YcToumnBocCTb

MrHogeHHbIi, B 10 pas/5 ¢

Bbixoa MMNynbcoB aHeprum

LLinpuHa umnynbca 80 mMc +20 %
MakcuManbHoe HanpsxeHue 358
nopTa

MakcrManbHbIi TOK nopTa 10 MA
YactoTa umnynbca <10y

Ha3HaueHue BbiIxoaa

MMnopT akTMBHOM aHeprum,
MMMOPT peakTUBHOW 3Heprum

Kanan csasu

Pusnyecknii nHTepdeiic

RS-485

CKOpOCTb nepefayun naHHbIX

o 9,6 kbut/c

KOMMyHMKaLLMOHHbIﬁ NpoTOKOJ

MpoMbiwneHHas ceTb cBsazn Modbus-RTU

Hanpﬂ)KeHme nsonaunn

2000 B nepemeHHoro Toka (1 MuHyTa)




3MC

YCTOMYMBOCTL K 31€KTPO-
cTaTMYeCcknM paspsgam

M3K 61000-4-2-1lI

YcToumnBoCTb K
BbICOKOYACTOTHOMY
371eKTPOMarHUTHOMY U3JTyYeHMIo

M3K 61000-4-3-1lI

YcToumnBocTb K
KPaTKOBPEMEHHbIM YBEIMYEHUSAM
CONpOTUBIIEHUS

M3K 61000-4-4-1V

YcTonumnBoCTb K yaapam
(6pockam Toka)

M3K 61000-4-5-1V

YCTONUYMBOCTb K HaBeeHHbIM
roMexam BblCOKOYACTOTHOMO Mosis

M3K 61000-4-6-1l1

YCTORYMBOCTb K MarHUTHOMY
nosio
C 4acToTOM NUTatoLLen ceTu

M3K 61000-4-8-1lI

YcTonumnBoCTb K
KPaTKOBPEMEHHbIM NocafKam v
npepbIBaHUAM HaNpsKeHNs

M3K 61000-4-11-11

2.2 ®yHKuMH

DyHKuMa CumBon | ToyHocTb | inanasoH | luanasoH gucnnes

Hanpsxenune U 0,5 10-380 B 0-999,9 kB

Tok | 0,5 0-5A 0-99,99 kA

AKTMBHaAA MOLLHOCTb P 0,5 0-5,7 kBT 0-9999 MBT

PeakTusHan Q 05 |0-57«kBAp| 0-9999 MBAp

MOLWHOCTb

[MonHaa MoLWHOCTb S 0,5 0-5,7 kBA 0-9999 MBA

Kospguunert PF 05 0-1,00 0-1,000

MOLLHOCTK

YacToTa F +0,01 Iy, 45-65Ty | 45,00 My-65,00 My

AKTUBHas aHeprus EP 05S - 0-99999999 MBT*y
0-99999999

PeakTtvBHas aHeprus EQ 2 - MBAp*y

MpepensHoe B 0,5 B _

3Ha4veHne

MoTtpebnenune - 0,5 - -




3 MOHTAX U CXEMA NOAKNHYEHUA
3.1 FabapuTHble pa3Mepbl

Puc. 1 ®opma v pasmepbl npubopa (MM)

Tabnuua 1
YeTaHo- MuHuManbHoe
MNanens BOUHBI Bbipes ycTaHoBOUYHOE Obuian pnura,
MM
npubopa pasmep Ha NPOCTPaHCTBO, MM
Lxh, nadenu,
MM axb, MM Mo ropu- | Mo Bep- n m
MM 30HTaM TMKam
96x96 90x90 91x91 96 96 75 96
3.2 MoHTax

Puc. 2 Bup cnepeamn

Puc. 3 Bua csagn



e [loaroToBMTb oTBepcTMe Ha 36¢MKCMDOBE]HHOVI naHenn B COOTBETCTBUWN C pas-

Mepamu

o CHATb ¢ npubopa dukcupyoLme 3axnMbl

e BcTaBuTb Npubop B oTBEpPCTUE
e YcTaHOBWUTb GuKCUpyloLLMe 3aXKMMbl, 3aKPENUTb UX U HAfeXHO 3aduKcupoBaTh

CYETYMK Ha naHenn

3.3 HazHauyeHue kneMM

HaszHaueHune knemm:

MuTanme 12 [TepeMeHHbI TOK, MOCTOSHHbIN TOK:
' 80~270 B
TokoBble KieMMbl 4,5,6,7,8,9 Bxop, 3-¢dasHoro Toka
Hanpsxenyeckue 11,12,13, 14 Bxop 3-da3Horo HanpsixeHus
KIeMMbl
MMnynbcHble BbIXoab! 47, 48, 49, 50 MMnynbe akTHEHOR U peakTHEHOA
3Heprum
WHTepdeinc RS485 58, 59, 60 A BuG
€]
L——
e T
RS485
60 59 58 50 49[48 47 2
S B A RP | AP N L
CaAsb Wmnynbeol 3HEPTUM WcTosHik nuTAHMA
Bxozsl (Tok) Bx0zbl (HANPAXEHYE)
1x 1a 18" Is Ic" Ic Un Us Uc Un

45 67 89 111213 14

I
u

¢

-

*

Z0 W >

9

Puc. 4 PacnonoxeHve knemm



3.4 CxeMa noaknoyeHus

4

5

& 7

E

3 ¢a3bl 1 3 nposopa, 2 TpaHcpopmaTopa Toka,
6e3 TpaHchopMaTopa HaNpPsKEHNs

? 1112 13 14

3 ¢a3bl 1 3 nposopa, 2 TpaHcpopMaTopa Toka,
2 TpaHcdopmMaTopa HanpsixKeHUs

4 6 7 & 21314

1M

%

*

_qga

o m >

o m >

3 ¢dasbl U 4 npoBoga, 3 TpaHcpopmaTopa
Toka, 6e3 TpaHcdopmaTopa HanpsXKeHUs

7 1112 1314|

4

7

3 ¢asbl 1 4 nposopa, 3 TpaHcdopmaTopa ToKa,
3 TpaHcpopmaTopa Hanps>keHus

n

i

3¢

ZOom>

=Z0om>

Puc. 5 Cxema noaknioueHns

10




UHCTPYKLMM NO NOAKNIOYEHUIO:

(a) HanpsxeHue Ha BXoae He MOXeT BbiTb Bbille HOMUHANLHOTO HaMPSXKEHNA Ha
Bxoge usgesnua (100 B unu 380 B), nubo HeobxoanMo paccMoTpeTb BO3MOXHOCTb
“cnosib3oBaHKs TpaHchopMaTopoB HanpsKkeHus. Ins npocToTbl 06Cy>KNBAHUS Mbl
peKoOMeHAyeM UCMosib30BaTh KNEMMHYIO KOSOAKY.

(b) Tok Ha Bxoae He MoXeT BbiTh Bbile HOMUHANLHOrO Toka Ha Bxofe nagenus (1 A
nnun 5 A), 1160 HeoBX0AMMO PaccMOTPETb BO3MOXKHOCTb UCMO/Ib30BaHUs TpaHcdop-
MaTopoB Toka. B cnyyae ucnonb3oBaHus TpaHCHOPMaTOPOB TOKA HA OLHON NUHUM
¢ Apyrumun npubopamu [OMXKHO MCMONb30BaTHCA NOC/ef0BaTeNlbHOE COeANHEHME.
Mepep oTKNOYEHMEM NPOBOAOB OT K/IeMM ceflyeT 06eCTOUYNTb OCHOBHYIO LieMb U
3aKOpPOTUTb BTOPMYHbIE Lienn TpaHchopMaTopoB Toka. [ns npoctoTel 0bcayxunsa-
HWS Mbl PeKOMEH[yeM WUCMONb30BaThb KIEMMHYI0 KOJIOAKY.

(c) Mpu nogxnoueHun HeobxognMo cobnoaaTh NpaMoe YepenosaHue $as, a Tak-
e COOTBETCTBME BXOAAM W BbIXOLAM TOKOBbIX KJIEMM U KNeMM HanpsixeHus. He-
cobnofeHne MoXeT NPMBECTU K HENPaBUIbHBIM U3MEPEHUSM W BbIXOAY U3 CTPOS
npubopa.

(d) Mpubop MoxeT paboTats B pexkume 3 pasbl 4 nposofa unu 3 ¢passl 3 npososa.
Monb3oBaTenb MOXET BbIOpaTh NOAXOAALLMI CNOCOD NOAK/IOYEHUS B COOTBETCTBUM
¢ ycnosuamu. HacTpoiiku npubopa [oSXKHbI COOTBETCTBOBATL CMOcoby nogkioye-
Husa npubopa; B NPOTUBHOM Cny4yae BO3HWKHET Bosblloe OTKIOHeHVEe B n3Mepse-
MbIX NapameTpax.

"



4 MEHIO Aucnned u nPOreAMMUPOBAHUE
4.1 OnucaHue naHenun

S

ok M T yvyvy ;
_ooon0
o000 VAWH

- — Menu -

1 - Mopens.

2 - WupukaTtopbl k 1 M, oTHocsilLmecs K BeNnYMHE AaHHbIX. Hanpumep, ecnu nep-
BbIV psg aucnnes otobpaxaet 5701 n npu aToM 0ba uHgukatopa k u M noracnu, ato
o3HayvaeT P=5701 Bt. Ecnu nngumkatop k BkitouyeH, ato o3Havaet P=5701 kBT. Ecnu
nHankatop M BkoyeH, aTo o3HavaeT P=5701 MBT.

3 - EAVHULBI N3MepPEeHUs 1 3HaKu N3MEepsieMoi No3nLKK.

4 - OTobpaxkeHune [JaHHbIX MU3MEPEHUs 1 COOTBETCTBYIOLWEN MHPOPMaLMK.

5 - Paboumne KHonku, ncnosib3yemble A5 NepeksloyeHns Mexay oTobpaxaeMbiMu
nHTepdencammn nnu Lns HacTPoKN NPorpaMMmsl.

4.2 MeH10 M MHCTPYKLMK MO 3KCnayaTauum

CTpaHuubl Ancnies oTobpaxalT anekTpuyeckne napameTpbl U AaHHble SHEPTUM.
HaXXMuTe KHOMKW «<=» UNN «=—p>» L5 NPOCMOTPa AaHHbIX B LMKINYECKON Mo-
cneposaTeibHOCTM. HaxmuTe KHonky «Menu» (MeHio) ang nepeknoueHus Mexay
3M1eKTPUYECKUMUN NapaMeTpaMu v aHHbIMU SHEPTUH.

4.2.1 incnneii aneKTpM4eckmux napaMeTpoB

3KpaH 3NeKTpnyeckux napaMeTpoB 0T06pa>KaeT AaHHble U3MepeHUa Hanpsa>keHusq,
TOKa, aKTUBHOWN MOLLHOCTHU, peaKTVIBHOIﬁ MOLLHOCTH, Kan)CIJVILLVIeHTa MOLWHOCTN U
4acToThl eyl MM 0bpasom:

12



MapameTpbl OnucaHue

ety MasHoe HanpsxeHue:
FBL v Ua=380,1B,
JBEOZ vaw Ub=380,2 B,
Uc=380,3 B.

JEB DT vawe

OOOO
~ = =

K

JInHeiiHoe HanpskeHKe:

5582 vavs Uab=658,2 B,
Ubc=658,3 B,
5583 vem Uca=658,5 B.
6585 vau (Mpu ycnosum 3P4W, unankatop
cooo e[MHWLbI u3MepeHusa byaet Murats.)
RS ®asHbIN ToK:
500 1vavw 1a=5,001 A,
SO02vaw 1b=5,002 A,
OO T vae 1c=5,003 A.
P2
CyMMapHas akTUBHash MOLLLHOCTb,
W . CyMMapHasi peakTMBHasi MOLLHOCTb,
CT00vauw KO3PPULMEHT MOLLHOCTH:
P=5700 BT;
OO0 vaw i BAp;T
(000 vaas PF=1,000.
cooo (Mpu ycnosum 3PAW, HaxMuTe «<=d»

Ans oTobpaxkeHnsa TpexpasHoh akTUBHOWM
MOLLHOCTH.)

13




) v

SO0 vawn
a YacroTa:
F=50,00 'y

V A cosp

oo Oo

Pl

4.2.2 incnneii aneKTPo3Heprum
3KpaH AaHHbIX 3/1EKTPOIHEPrUM MOXKET oTobpaxkaTb MPUEM UK OTAAYy akTUBHON

3Hepruun, NHOYKTUBHYO N eMKOCTHYI 3Hepruto crienyounm 06p630M:

MapameTpbl OnucaHue
o AkTVBHan 3Heprus (Npuém):
EFP VA WH o
BTopasi cTpoka umeeT nepsble 4 6aiiTa,
007 vaw a TpeTuin - BTOpble 4 baiiTa,
I0EY vame dopMupyoLmnii 8-butHoe 3HaveHKe.
MpuHsTas akTuBHas sHeprus = 713,064 kBTy
cooo
P e
o
AkTuBHas 3Heprus (otoava):
EP -vawn ~
Btopas cTpoka umeeT nepsble 4 baiiTa,
O002vaw a TpeTui - BTOpble 4 BaiiTa,
305 vame dopmupytowmii 8-6uTHOE 3HaveHKe.
A 1 oo
OtpaHHas akTvBHasa aHeprus = 23,051 kKBTy
cooo
P
o PeakTtuBHas aHeprvs (MHaykTUBHas)
EQq VAW BTopasi cTpoka umeeTt nepsble 4 6aiTa,
a TpeTuin - BTOpble 4 baiita
0030 vaw P _BTop g
dopMupyoLmnii 8-butHoe 3HaveHMe.
L0029 vaws MHAyKTUBHas peakTUBHas
cooo sneprus = 301,029 kBAp*u.
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PeaktusHas aHeprus (EmkocTHas)
M Bropas cTpoka nmeeT nepsbie 4 bailTa,
E8 -vaue a TpeTwit - BTOpbIe 4 baiiTa,
0003 vaw dopmupyloLLmil
0275 vaee . 8-6UTHOE 3HaueHue.
EMKocTHas peakTuBHas aHeprus =
CODS 130,275 kBAp*u.

4.2.3 MoTpe6neHue 31eKTPO3HEPrUU U NUKOBbIe 3HAYEHUSA

B npubope npepycMoTpeHa dyHKLMS U3MepeHnst NoTpebneHns n nukoBbiX 3Haue-
HUI.

M3MepeHHble 3HaYeHWs1 He BbIBOASTCS Ha LMUCMIEN, HO UX MOXHO MpouyuTaThb no
RS-485.

[peAycMOTpeHO [eBsATb KaHanoB M3MepeHus noTpebnenus. O6bekT nsMmepeHus
KaXJ[oro kaHana MoxeT ObiTb 3afiaH. Mi3MepeHne no BceM kaHanam NMpoUCXOAWUT
0AMHaKoBbIM 06pa3oM, ¢ ABYMs BapuaHTaMu Ha Bbibop - nnasatoLime v puKcu-
poBaHHble 3Ha4YeHus. MoxHO 3afaTb BpeMsi 06HOBNEHWS 1 BPEMEHHOW UHTepBaJ.
Mpunbop MoxeT perncTpupoBaTh NpefesibHble 3HAUYEHNSA HEKOTOPbIX 3TEKTPUUECKMX
napameTposB.

Bonee noppobHas nHpopmaLmnsa npusefeHa B Tabimle KOMMYHUKALMOHHbBIX aape-
coB. [punbop byneT perncTpmpoBaTh MakcUManbHoe WM MUHUMasbHOE 3HayYeHue,
BKJIIOYas BPEMS U M3MepeHHOe 3Ha4yeHne Mo BpeMeHU. Takxke MOryT pernctpupo-
BaTbCst MaKCMMaJslbHOE U MUHMMaNbHOe 3HaYeHWsi 3a onpefesieHHbIN Nepuog Bpe-
MeHWU, kKoTopble byyT 06HOBNATLCS B peXnMe peasibHOro BPEMeHW Mo Mepe nosis-
JIeHWst HOBbIX NpeAesibHbIX 3Ha4YeHuit. Hanprumep, BpeMeHHo Nepuop, coctaBiseT
15 MuHyT, 1 npubop bynet 0bHOBNATL BCe AaHHble kaxpable 15 MuHyT; 3a atn 15
MUHYT ByfeT 3aperncTpupoBaHoO HOBOE MWKOBOE 3HAYEHWeE, 3aMucb 0 KOTOPOM by-
[leT 3anvcaHa noBepx NpefblyLLero 3aperncTpMpoBaHHOIO 3HAYEHUS, MpX 3TOM
0CTaHeTCs TONIbKO NMUKOBOE 3HaYeHMe TeKyLL,ero BpeMeHHOro nepmoaa.

4.3 MporpaMMupoBaHue

Yaepxupalite HaxaTolt KHonky «Menu» noka Ha akpaHe He oTobpasutca «~EFd».
HaxmuTe KHOMKY «<=>» Unu «—>» Ans sbibopa «Fool» 1 HaXMUTe KHOMKY «e=d
», MOCNe Yero Ha skpaHe 0Tobpasutca «LJdE». Mcnonb3ys KHOMKY «<=» U «=be>»
BBEAMTE HYXHbIN Kof (nepBuuHbin Kog: 0001). 0na n3MeHeHMs 3HaYeHUI HaxMmTe
KHOMKY «<&=>» 1 BblbepuTe BUT, KOTOPbINA NOANEXUT 3aMEHE, 3aTeM HaXXMUTE KHOMKY
«=—-» 4015 U3MeHeHUs 3HadeHns (0-9) sbibpaHHoro buTa.

HaxmuTe KHOMKy «<=b» ans BX0Aa B UHTepdenc HacTpoikm napameTpos. (Mpume-
uaHue: Ecim HaxaTue KHOMKK «<=d» nocse BBOAA KOAA He Bbi3biBAeT U3MEHEHWI B
nHTepdence, KOA ABNAETCA HENPaBUIIbHLIM.)

15



KHOMKM «<=>» 1 «=—#-» NCMONb3YIOTCS 4715 NEPeKOYEHNs MEHIO, @ TaKXKe yBennye-
HUS M YMEHbLUEHUS 3HaYeHUN.

KHonka «Menu» ncnonb3yetcs Ana Bo3BpaTta Ha npefbiayLimii atan. KHomnka «e=
» UCMONb3yeTCs AN BXOAA B MeHI0 NPOrpaMMMUpoBaHns U NoATBEPXKAEHUS U3Me-
HeHUs.

Mocne U3MeHeHWs 3HaYeHWS MU NO3ULUM MEHIO TPETHEr0 YPOBHS HAaXKMMUTE KHOMKY
«» 19 NOATBEPXKAEHNS U3MEHEHWS 1 BO3BpaTa B MeHto BToporo ypoBHs. OgHa-
KO ecnv HaxaTa kHomnka «Menu», nameHeHue He GyLeT NprMeHeHo.

[lna BbIXxof4a U3 HAaCTPOMKM NapamMeTpoB HaXMUTe KHonky «Menu», 3aTeM oTobpa-
3uTca

«SALE--HES»:

[lns coxpaHeHUs 1 BbIXOAA: HAXKMUTE «e—.

[nsa Bbixoaa, 6e3 coxpaHeHWs: HaXKMUTe KHOMKY «<=>» WK KHOMKY «=—=» NoKa Ha
3kpaHe He oTobpasntcs «SALE--no», 3aTeM HaxMuTe «ed».

[lns oTMeHbl BbIxofa: HaxXMuTe KHOMKy «Menu».

4.3.1 CTpyKTYypa MeHI0 HacTponKu

[lns HacTpoiiku napaMeTpoB NpUHSATa nepapxuyeckas cTpykTypa cyg
ynpaBieHusi: CBEPXY BHU3; CadE
3 pspa umppoBoro ancnies cooTBeTCTBYIOT ypoBHAM 1, 2, 3 HopMa- ———

LIl 1

LIMOHHOTO MEeH!0.
CxeMa CTpyKTypbl MeHI0 NpuBefeHa B cefyollei Tabnuue:
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1-1 ypoBeHb

2-11 ypoBeHb

3- ypoBeHb Onucanune
Maponb oo - 5999 Monb3oBa-
CodE TeNbCKMiA Naposnb
NO: HeT
LLnknuyeckuii LMKINYECKOro
o aucnnes
aucnnen P .
rur owm IES YES: unknuyeckumin
Lot aucnneit, nitepsan 3
CeKyHAbl
MapawmeTpel ApKoCTb Aucnnes YpoBeHb apKocTH,
c”g;?gbl LI GH L0~ L4 L0 - caMbIi TeMHbIN,
L4 —cambin apkunit
WHTepgeitc MepBbIit nHTepdelic
pd Hanpsxenwe, P o
aucnnes aucnnea nocrne
' TOK U T.A.
dil 5P BKJIOYEHMS MUTaHUA
O4YNCTUTb faHHbIe NO: He ounwatb
[laHHble 3Hepruu
3Heprum
) ?_ E nawwmJES YES: ounctuTth aaH-
SR Hble 3Heprum
OYnCTUTb faHHble NO: He ounwaTe
o LaHHble
MWKOBbIX 3HAYeHUR | Y
F awm9ES YES: ounctuts
s [aHHble
MopknloueHe n.33 vann 34 CxeMma
nEk v 2 noAKloYeHNs
MepBuyHoe n
Hanps>XxeHue 0~ 9999 kB epsndHoe
PL | HanpsixeHve
.t
BropuyHoe B
BxogHble HanpsikeHue 0-~690B TopndHoe
CUrHanbl f=/o=} Hanps>xexune
I Pk [epBUYHbINA TOK
P Lot 0~ 9999 kA [lepBUYHBIA TOK
[y = |
BTopuyiHbIi Tok 0-6A
-~

BTopunuHbIii Tok
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1-7 ypoBeHb 2-11 ypoBeHb 3- ypoBeHb Onucanune
A
H’;,p;f oooe-ogyqn Anpec: 1~ 247
CkopocTb CkopocTb nepepayn
nepepauv ganubix | AHO0 - GE00 | pansbix: 2400, 4800,
bAL 9600

KoMMyHuKaums
r_Z 1
Lomd

®opMaT faHHbIX

dAER

D1 g o oo

My o=s == -

2 mD o2

r.8. {: 6e3 nposep-
KU, OfINH CTOMOBMIA
ouT;

o.H. ! nposepka
YETHOCTK;

E.8 {:nposepka
HeyeTHoCTH;

.82 6es nposep-
KM, Ba CTOMOBbIX
buta

MpuMeyanue: Mo3nuum B BbilenprBeAEHHON Tabnaule — 3To BCe NO3NLUN MEHIO
npubopa. Ecnu nonbzosaTens 06HapYy>XWT, YTO HEKOTOPbIE MO3WULMM OTCYTCTBYIOT,
3TO 03HAYAET, YTo Takmx GyHKLMIA B npubope He NpefycMOTPEHO.
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4.3.2 HacTpoliku cucteMbl
MpennonoXxuM, HeobXxoAMMO BbINOAHWUTL U3MeHeHWe naponsa Ha 112, HacTpouTb
LUMKIMYHOCTb ANUCTIEeS U 0BHYNUTL 3HaYeHWUs aHepruun. Huxe npencraBneHbl no-
LaroBble AeNCTBUSA N0 HACTpoKe:

Pral | | LodE | _|CodE 545
ogoo oog i

5y5 545 | [ 545 545

= ladE =|{odE |={LadE CodE
ogi girig

.| 545 545 | | 545 545

= CyrC = Cyr | = ryc Cyr
no YES

.| 545 5495 || 545§ 545

=|CLrE |=|LLFE | ={LLFE CLrE
no YES

el 795 e S5AuE | _|5AuE 0576

= no — YES§ o517

0519

19

Bxop B nHTEpdeic
nporpamMMmMpoBaHuns

N3meHeHne
napons Ha 112

Hactpoiika
LMKIMyeckoro
avcnnes

Ynanexue
[laHHbIX 3HEprum

CoxpaHeHue
M3MeHEeHHbIX JaHHbIX
1 BbIXOA U3 NHTepdeii-
ca nporpamMMmMpoBaHung



4.3.3 HacTpoiika BXOAHOro cUrHana
HanpuMep, BxofHble cUrHanslMeoT ciefyolme 3HadeHns: 10kB/100B,20000A/5A.
Hw>xe npefcraBneHbl nowarosbie AeCTBUSA N0 HACTPONKe:

Praol LodE LodE 545

- = = Bxop B MHTepdeiic
o0ooo gog i nporpamMMupoBaHus
= ! nPE - ! nPE - ! nPE - I nPE BX0f B MeHIO Hac-

Hanpsa>XeHusd, BKIKYeH

nEE | ={PE PE ! ‘TpoﬂKMﬂepBMHHOFO

H:-!‘HE nHaukatop k
“" " f:JPt -= " ;IPE -l 'I nPt - ; nFt N3MeHeHune nepsu4-
“{PE | |™|PE | Pt | |={PE 2 HOrO HanpsikeHust
1ooo 1ago Ha 10 kB
- I'nPE | _|l nPE - I nPE | _|I nPE N3meHeHue BTOPUY-
PE 2 7/ PE 2 PE 2 FH{nlE! HOrO HanpsKeH s
0380 0166 Ha 1008

‘ I'nPE | _|l nPE I nPE I nPE N3meHeHmne
“alk T alE [T alE T RlE nepsisoro 103
aoas 2000 2000 Ha 20

i

I nPE CALE CALE 0575, CoxpaHeHWe N3MeHeH-

Mens Menu HbIX AaHHBIX U BbIXOf,
no HES o511 13 pexuMa nporpam-

US _Ig MUpOBaHUA

#H
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4.3.4 HacTpoiikn KOMMYHUKaLUK
LLlarv n3ameHeHns appeca cBa3u Ha 12, yCTAHOBKM CKOPOCTW Nepeaayun AaHHbIX Ha
9600 1 HacTpoiika popMaTa npoBepku Ha E81 sBnsioTcs cnemyowmmm:

Prol CodE 545 Lol ,
Bxop B uHTepdeiic
nporpammu

N porp poBaHus
Lt

EDM 1 I_EI” 1 EDII 1 I_DINI' l'

'— Addr — Addr — Addr —| Addr —— W3Menenveanpeca
J—— . cBA3M Ha 12
[N Ny [y}
=T =T =T Calll "
Y )y ) ' 3MeHeHWe CKopocTu
bALd bﬁﬁg bﬂﬁ,':_': bALd nepeaayu AaHHbIX
L=t S600 Ha 9600
—_M 1 Ing { =_M 1 =_M 1
Lot I_'Dll 1 [N =N I_'Dll i MBMeHeHME KOH-
— dAEA — dAER — dAER — dAER — TPOJILHOIO pexnMa Ha
ng. { [ =N KOHTPOJIb M0 4EeTHOCTH
] T | FE | [FAE| [FEOE|  Commeme mmoner
lenu: lenu Bl
o SES Eéﬁ ! 13 pexkuMa nporpam-
o205 MUpOBaHNs
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5 UMNYJIbCHbIE BbIX0A4bl

[JaHHbIil cYeTYMK NofAAepKMUBAET 2 LMKAA BblAaYn UMMYNbCOB SHEPrM (MMNYbChI
aKTUBHOM, peakTUBHOM 3Heprvu) 4fs NPoOBEpPKU AaHHBIX SHEPrUU W SUCTAHLUOH-
HOW Nepepaun. IMnynbc aHepruv BbIJAETCS ONTOMNapoi OTKPLITOro Tna, KoTopas
ocyuiecTBasieT cbop obLero KOAMYECTBO UMMYILCOB CYETYMKOB ANS BbIYUCIIEHUS
HaKoMnNeHHON aHepruu ypaneHHbiMu TepMuHanamu MK, TJIK, KoMMyTauMoHHbIM
MoayneM LudpoBoro BBofa. Pexxum Bblgaun npeactaBnset coboi TOUYHbIA pexxnm
npoBepku (HauWoHabHbIN CTaH4ApPT y4YeTa: cpaBHeHue oWwmnbok MMMYIbCOB cyYeT-
unka).

vCC

14?
P T

; 4 I:. 148

L | 49
2 1

; 4 [: 450

| v
_ GND

Puc. 6 MIMnynbcHble BbIXoAbl

(1) MocTosnHas cyeTumka: 5000 umnynbcos/kBT-4 (Bce aunanasoHbl). 3Hauexue:
Korpa npubop Hakannueaet fo 1 kBT-u, konuyecTBO BbIAABaEMbIX MMMYNILCOB CO-
ctasnsieT 5000. CneayeT 0TMETUTb, 4TO MOLHOCTb B 1 KBT-4 0THOCKTCS K BTOpWY-
HbIM AaHHbIM MOLLHOCTU.

Mpv Hanunuun TpaHchopmaTopa HampsxeHus u Toka, 5000 UMNynbcoB cooTBeT-
CTBYET efinHNLE AaHHbIX MowHocTH, T KBT-4 X koappuumeHT TpaHchopmaumm no
HanpsXXeHni X Ko3apPuLmeHT TpaHchopmaLmm Mo Toky.

(2) Mpnmep nprMeHeHus: cyeTunk uMnybeos Tepmunana MK, Ecav cuntats, yto N
~3TOYMCII0 UMMNYNLCOB 3a NEPUOA BPEMEHM, @ BXOAHOW cMrHan cueTymka: 10kB/100 B
400A/5A, ToHaKomMIeHHas aHeprusnocyeTYnkyBaToBpemsicoctasnseT:N/5000x100x
80 eAuHML, SHepruum.

6 OBCJIY)KUBAHUE

BHuMaHue!

B cnyyae HapylweHus npaBus 3KcrjlyaTauuum o6opyfoBaHUs, YCTaHOB-

JIEHHbIX U3roTOBUTENEM, MOXKET YXYALIUTbCA 3alyuTa, NPUMEHeHHas B
AaHHOM npubope.
Kopnyc npvbopa MoXHO 4MCTUTb MSrKOW BRaxKHon ¢naHenbto. Henb3s ncnonb-
30BaTb pacTBOpPWUTENM, abpasuBHbIE YNCTALLME CpeacTBa (MOpoLKK, NacTsl U Tak
nanee).
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3N1eKTPOHHAn cxeMa U3MepUTess He HYXAAEeTCs B YUCTKE, 3@ UCKITIYEHNEM THE3],
NOAK/IOYEHNS U3MEPUTENIbHbIX MPOBOAHUKOB.

[lonyckaeTcs YncTka rHesp, NoAKAUEHNS U3MEPUTESNbHBIX NPOBOAHUKOB C UCMOMb-
30BaHneM 6e3BOPCUCTLIX TAMMOHOB.

3anpelyaeTcs caMOCTOATENIbHO OCYLLLECTBASATbL PEMOHT npubopa.

7 KOMNNEKTALUSA

1. MHorodyHKUMOHaNbHbIV n3MepuTenbHbii npubop SM-E EKF - 1 wT,;
2. KomnnexT gna kpennenus - 1 wt,;

3. Macnopt - 1 wr.

8 TPEBOBAHUA BE30MACHOCTHU

BHuMaHue!

Bce paboTbl N0 MOHTaXKy, MOAKAKOYEHUIO U HacTpoiike HeobxoanMMo npo-

BOAUTb NPU OTKJIIOYEHHOM NUTaHUK!
MpubopoM MoryT nosb3oBaThCs NMLA, MMeloLMe COOTBETCTBYIOLLYI0 KBanuduka-
LMI0 ¥ JONYCK K AaHHbIM paboTaMm.
Bo BpeMs n3MepeHuWit nosb3oBaTeNlb He MOXET UMETb HEernoCcpefCTBEHHOr0 KOH-
TakTa c OTKPbITHIMU YaCTAMM, LOCTYMHLIMW A8 3a3eMileHus (HanpuMep, OTKpbITbIe
MeTanamyeckue Tpybbl LEHTPasbHOro OTOMAEHUS, MPOBOAHMKM 3a3eMieHNns n T.n.);
ona obecneyeHuns xopolleit U30ASLMU ClefyeT WCMOJb30BaTb COOTBETCTBYIOLLYIO
cnewoaexay, nepyatku, 06yBb, U30AMpYIOLLME KOBPUKMN U T. .
Henb3s kacaTbCs OTKPbLITHIX TOKOBEAYLLMX YACTeM, MOAKOUEHHbIX K 371eKTPOCeTU.
Ocobyto 0CTOPOXKHOCTL Heobxo4MMO cobntofaTh NPU U3MEPEHUN HAMPSXKeHUS, Npe-
BblWwatouero 40B nocrosHHoro unu 20B nepeMeHHOro Toka, KOTopble NpeAcTaBas-
10T MOTEHLMAbHYI0 OMAaCHOCTb MOPAXEHWS 3N1eKTPUYECKUM TOKOM.

HeponyctuMo npumeHeHve:

* VM3MepuUTensl, MOBPEXAEHHOr0 MOSHOCTbIO MK YaCTUYHO;

® MPOBOLOB C MOBPEXAEHHOM U30NaUMet;

* VM3MepuUTensl, NPOLOSIKUTENIbHOE BPEMS XPAHMMOr0 B HEMPABUIIbHbIX YCII0BUAX
(Hanpumep, B cbipoM nomeLeHmn).
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9 TPAHCNMOPTUPOBAHWE U XPAHEHUE

9.1 TpaHcnopTMpoBaHWe U34eNnin MOXET OCYLLeCTBAATLCA N0ObIM BULOM 3aKpbi-
Toro TpaHcrnopTa, obecneuynBaloLMM NpefoxXpaHeHUe ynakoBaHHbIX W3fenunii ot
MeXaHW4yecKunx BO3AeNCTBMI M BO3AENCTBMIN aTMOChEpPHbIX 0CafKOB.

9.2 XpaHeHWe n3fenuii oMKHO 0CYLLeCTBAATLCS B yNakoBKe NPoVW3BOAMTENS B 3a-
KPbITbIX MOMELLEHNSAX NpK TeMNepaType okpyxatowero Boayxa ot -40°C po +60°C
N OTHOCWTENIbHON BaXkHoCcTH He bonee 98% npu +25°C.

10 YTUITU3ALUSA
OTpaboTaBLuMe CBoOW pecypc W Bblluealine u3 ctpos npubopbl cnepyet
ﬁ YyTUAN-3MpOBaTb B COOTBETCTBMW C [EUCTBYIOLWIMM 3aKOHOAATENbCTBOM
Poccuiickoit Qepepauun.

11 TAPAHTUA U3TOTOBUTENSA

M3roToBMTENb rAapaHTUpyeT cooTBETCTBUE U3Aenii TpeboBaHUAM TeXHUYeCKOM [0~
KyMeHTauumn npu cobnopernn notpebutenem ycnosuit akcnayaTaLmum, TpaHcnop-
TUPOBAHUS U XpaHeHWs.

Cpok cny>obi: 10 neT.

["apaHTWIHBIN CPOK XpPaHEHUs, NCYMCASieMbli C AaTbl NPOM3BOACTBA: 5 feT.
[apaHTWIHBIN CPOK 3KCMAyaTaLum, MCYUCASIEMBIN C AaTbl Npofaxu: 5 ner.

Mo Bonpocam rapaHTuitHoro obcnyxxunaHua obpatlantecb no agpecy:
127273, Poccus, Mocksa, yn. OtpagHas, A. 2B, ctp. 9, 5 atax
Ten./dakc: +7 (495) 788-88-15 (MHOroKaHanbHbi 1)

Ten.: 8 (800) 333-88-15 (6ecnnaTHbiii)

www.ekfgroup.com
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12 OBCNY>XKXUBAHUE U NOBEPKA

12.1 TexHuueckoe obcnyxmeaHve npubopa Npu ero akcryaTaummn 3akyoyaeTcs B
cucTeMaTMyeckoM HabnogeHnmM 3a ero paboTon.

12.2 Mpnbop nopBepraeTcs NepBMYHOI NOBEPKE NOC/e BbINyCcKa WKW NpoBeAeHUs
peMOHTa 1 NepuoamnYeckoit He pexe o4HOro pasa B 4 ropa.

[aHHble o nosepke cpeactsa namepenus (CU) Haxopates 8 OTUC APLLINH.
MpoBepuTb MoXHO Mo ccbiske: https:/fgis.gost.ru/fundmetrology/cm/results
PerunctpaumnoHHbli Homep Trna CU: 84068-21.

12.3 Mpw oTpuLaTenbHbIX pe3ynbTaTax MOBEPKN PEMOHT U perynuposka npubopa
0CyLLLecTBAsIETCSA OpraHu3aLvent, ynonHoOMoYeHHON MPOU3BOANTL PeMOHT npubopa.
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13 CBUAETENBCTBO 0 NPUEMKE

Mpubop SM-E Ne

ncnonHeHve

Mpubop NpuU3HaH rofHbIM A1 SKCMNyaTaLUm.

3aBOACKON HoMep

AOJIKHOCTb noanuch

Wramn OTK

LLITamn TexHMyeckoro KOHTpONA n3rotosutena

[atanpoussoactBa«__ » 20
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paclindposka noanucu



14 OTMETKA O MNPOAAXE

[lata npopjaxu «___ »

Moanuck Npogasua

MeyaTb GMpMbI-NpoaaBLa

20|

M.M.
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