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OYHKIIMOHATBHBIE BO3MOKHOCTHU
Onucanue cyeTuynKa U MPUHLIUII €ro paboThI

Merposoruueckue XapakTepuCTuKy, ...

KoHncTpykTuBHbIE TpeOOBaHUS

TpeboBanust HAEKHOCTH



Hacrosiiee PykoBoacTso 1o skcrutyarauuu (nanee PO) pacnpocTpaHsercs Ha CUETUMKY 3JIEKTPUUECKON
sHeprum Tpexdaszapie MHOrOpyHKITMOHANBHBIC [TYJIBCAP.
1 HA3HAYEHHUE

Cuérunku sneKkTpudeckoil sHepruu Tpexdasnpie MHOropyHkimuoHanbHeie [TYJIBCAP (nmanee - cu€rumkm)
MpeaHa3HaueHbl Ui U3MEPEHUS U y4eTa B MHOrOoTapu(PHOM pekrMe akTHBHOM (B OHOM WIIM JIBYX HAlpaBIICHUSX) U
PEaKTUBHOM JEKTPUIECKOl 3Hepruu B coorBeTcTBUM ¢ TpeboBanusmu ['OCT 31818.11-2012, T'OCT 31819.21-2012,
I'OCT 31819.23-2012, nu3mepenuit nmokaszaresueil kKauecTBa dJIEKTPHUESCKON SHEPTUU B COOTBETCTBUHU C TPEOOBaAHUSIMHU
I'OCT 30804.4.30-2013 B Tpexda3HbIX TpeX WM YETHIPEXIPOBOAHBIX AIIEKTPUUECKUX CETSIX IMEPEMEHHOrO TOKa
gactoTod 50 I'.

CueT4nKku TOJHOCTHIO COOTBETCTBYIOT TpeboBanusiM III1 PD Ne890 ot 19.06.2020 x mpubopam yuera
AJIEKTPOIHEPTUH.

CyeTynKy MOTYT ObITh HCIIOJb30BaHbl aBTOHOMHO MJIM B COCTaBE€ aBTOMAaTHU3UPOBAHHBIX CUCTEM KOHTPOJIS U
yueta anekrposHeprun (ACKYDI).

Cuérunkn BBIITYCKAIOTCA B IBYX HCIIOJTHCHUAX B 3aBUCHUMOCTH OT YCTaHOBKU:

. B KOpIIyce JUll YCTaHOBKHM BHYTPH IOMEIIECHUN (JINOO B MECTAX, MMEIOLIMUX JOMOJIHUTENBHYIO 3aIlUTY
OT BJIMSIHUS OKPY’KaIOLIEW Cpe/ibl) C BApUAHTOM YCTAHOBKHM Ha JUH-PENKY, B KOPILYCE C YHUBEPCAIbHOW YCTAaHOBKOM U
B KOMITAKTHOM KOPITYCE ¢ BO3MOXKHOCTBIO YCTAHOBKHA CMEHHOT'O MOZYJISI CBSI3U;

. B KOpITyce AJIs1 Hapy’KHOW yCTaHOBKH (yCTaHAaBJIMBAIOTCS HA ONOPY JIMHUU 3JIEKTPOIEpEIaun) — KOPITyC
CIUTUT (C pa3febHON apXUTEKTYPOI).

Cuerunku cootBeTcTBYIOT TpeboBanusm TP TC 020/2011 u TP TC 004/2011. [dexnaparius 0 COOTBETCTBHUU:
EADBC N RU JI-RU.PA04.B.62368/25, mpunrsta OOO HIIII «TEITNIOBOAOXPAH» (390027, r.Ps3ans, yn.Hosas,
n.51B, nmutepa XK, Hex. mom. H2).

2 TEXHUYECKHUE U METPOJIOI'MYECKHUE XAPAKTEPUCTUKHN

2.1 ["aGapuTHbIE YepTEXKHU CUCTUNKOB MpuBeAcHBI B [Ipunoxxennn A.

2.2 OCHOBHBIE TEXHUYECKUE M METPOJIOTHIECKUE XapAKTEPUCTUKNA CYCTUYMKOB IIPUBEICHBI B Ta0mIIe 1.
Tabmauma 1

HanmeHnoBaHNe XapaKTepUCTUKHI 3HaueHHe
Homunanwsubie daszabie / Mexda3Hble HAPSHKEHUS 3%57.7 / 100 3x%(120-230)/
NEepeMEHHOTro Toka, B ’ (208-400)
Kiaccel TOUHOCTH NP U3MEPEHUU aKTUBHOU
AIIEKTPUYECKOMN SHEPIUU:

-T'OCT 31819.22-2012 0,2S; 0,5S

-T'OCT 31819.21-2012 1

Kiaccel TOUHOCTH NTpU U3MEPEHUU PEAKTUBHOM

AIIEKTPUYECKOMN SHEPIUU:

-T'OCT 31819.23-2012 1;2

- FOTJIN.422863.001TY 05"

HomunanrnHast yactora cetd, [ 11 50

bazoselii (I6) nim HOMUHATBHBIN ([hom) TOK, A 1;5 5; 10 5; 10

7,5; 10; 60; 80; 7,5; 10; 60; 80;
100 100

3x230/400

MaxkcuManbHBIN (Iyaxc) TOK, A 1,5;7,5; 10

[Iepenarounoe uucio
TEJIEMETPUIECKOTO/TTOBEPOYHOTO BBIX0/1a,
uMmIL./(kBtld) (umrm./(kBap(d)):

- hae=1,5 A 100000/1000000 -
- Ivaxe=7,5 A; 10 A 10000 / 100000 3200/ 32000
- Tvyaxc=60 A - 500 /5000
- Ivaxe=80 A; 100 A - 300/ 3000




[Ipogomxenue Tadmuibl 1

HanmeHnoBaHne XapakTepUCTUKI 3HaYeHHe
CTapTOBBIil TOK ITPU U3MEPEHUH AKTUBHOMN
ANEKTPUUECKOMN SHEPTUU IJIs KJIIACCOB TOUHOCTH, A, HE
MeHee:
-0,2S 0,001 Ixom
- 0,58 0,001 Iom
-1 0,002 fuom / 0,004- 15

CTapTOBBIi TOK MPU U3MEPEHUH PEAKTUBHON
ANEKTPUUECKOMN SHEPTUU IJIs KJIIACCOB TOUHOCTH, A, HE
MeHee:

-0,50

-1

-2

0,001 Ixon / 0,002- I5
0,002- Iiom / 0,004 I5
0,003: Iiion / 0,005- 15

YcraHoBIEHHBIN paboyuMii TrUara3oH HAMPSHKSHUS

ot 0,8-UnoMm 10 1,15-Unom

Pacmupennsiil pabounii quana3oH HaNpsHKEHUS

ot 0,8-UnoMm no 1,2-Unom

[IpenenbHplii paboumii qrana3oH HanPsHKEHHS

or 0 1o 1,25-Unom

JIManazoH U3MepeHuii CHIbI IepeMEeHHOro Toka, A ¥

OoT 0,1 IHOM(6) J0 Dvaxc

[Ipenensl nonmyckaeMol OCHOBHOM OTHOCUTEIBHOM
TIOTPEITHOCTH M3MEPEHUH CUIIbI HEPEMEHHOT0 ToKa, %

*0,5

Hara3oH U3MepeHnH (ha3zHOro HANPSKEHUS

A pemnit ¢ p o1 45 10 75 ot 100 1o 287,5
MIEPEMEHHOT0 TOKa, B

Jnana3oH u3MepeHuil JIMHENHOTO HanpskeHust, B ot 78 no 130 ot 173 mo 500

[Ipenensr nonyckaeMoi OCHOBHOM OTHOCUTEIBHOM
MOTPEIIHOCTH U3MEPEHUH (PazHOro HAMPSHKEHUS
TIepEeMEHHOTO TOKa, % 2

*0,5

[Ipenensl nomyckaeMol OCHOBHOM OTHOCUTEIBHON
MIOTPELIHOCTY U3MEPEHUN JIMHEMHOTO HAIIPSIKCHUS
TIepeMeHHOro Toka, % 2>

*0,5

Jlnana3oH U3MEPEHUHN YCTaHOBUBILETOCS OTKIOHEHUS
HaNPsDKEHUS IEPEMEHHOI0 TOKa, %

ot -20 mo +25

[Ipenenbr nomyckaeMoii OCHOBHOM a0COJIIOTHOM
HOI‘peH_IHOCTI/I I/I3MepeHHI>'I YCTaHOBI/IBI_HeI‘OCﬂ OTKJIOHCHHA
HaNPsHKEHNs TIEPEMEHHOT0 Toka, % 2

+0,5

Jnana3oH U3MepeHu OTPULIATEILHOIO OTKIOHEHHUS
HanpsHKeHHs mepeMeHHoro Toka OU), %

ot 0 mo 20

Jnana3zoH U3MEPEHNI NOJIOKUTEIBHOTO OTKJIOHEHHUS
HanpshKeHUs mepeMeHHoro Toka OUy), %

or 0 no 25

[Ipenenbr momyckaemMoi OCHOBHOM aOCOTIOTHON
MOTPEUTHOCTH U3MEPEHUHN MOJIOKUTEIBHOTO U
OTPHUIIATEIILHOTO OTKJIOHCHHS HANIPSHKEHUS TIEPEMEHHOTO
Toka, % %

+0,5

Jnana3oH nu3MepeHuil 4acToThl cetu, '

or 42,5 no 57,5

[Ipenenbr nomyckaemMon OCHOBHOM aOCOTIOTHON

IIOTPELIHOCTH U3MEPEHUH 4aCTOThI [IEPEMEHHOIO TOKA B +0,05

HOPMAJIBHBIX YCJIOBUSX U3MepeHun, I'n

[Ipenenst gomyckaeMoii aOCOMOTHOM MOTPEITHOCTH

M3MEPEHUI YaCTOThI IEPEMEHHOIO TOKA B +0.2

TEMIIepaTypHOM JHara3oHe padouux yciaoBUN ’

n3Mepenui, '

Junanazon u3mepenuit ko3 duumeHTa MOUTHOCTH or -1 o +1

[Ipenenbr momyckaeMon OCHOBHOM aOCOTIOTHON 10.02
=0,

TIOTPEITHOCTH M3MEPEHHUi Ko hULIMeHTa MOIHOCTH )

Jnana3oH U3MepeHnil akTUBHOM, PEAaKTUBHOMW U MOJTHOMN
3NeKTpHYecKoil MomuocTH, BT (Bap, BeA) 2 ¥

OT (3 Unow' 0,05 Tuow(s))
0 (3 UHOM'IMaKC)




[Ipogomxenue Tadmuibl 1

HanmeHoBaHME XapaKTEPUCTHKH

3HaueHue

[Ipenensl nomyckaeMol OCHOBHOM OTHOCUTEIbHOM
IIOTPELIHOCTH U3MEPEHUN aKTUBHOM DJIEKTPUYECKOU
MOIIIHOCTH, TS KJIACCOB TOYHOCTH, % 2 :

mpu cose=1  mpu cose=0,5

- 0,2S; 0,5S 0,5 0,6
-1 +1,0 +1,5
[Ipenensl nomyckaeMoi OCHOBHOM OTHOCUTEIbHOM

MOrPEMIHOCTH U3MEPEHUIN ITOJTHONM MOLIHOCTH JJIs1 BCEX +3,0

KJIaccoB TOUHOCTH, % 2

[Ipenensr nomyckaeMoil OCHOBHOM OTHOCUTEIbHOM
MOTPEITHOCTH U3MEPEHUN PEAKTUBHOM JIEKTPUUYECKOM
MOIIHOCTH A9 KJIaCCOB TOYHOCTH, %o 23,

-0,5; 1,0

-2,0

npu sing =1 pu sing =0,5
*+1,0 *1,2
+2,0 24

JlnanazoH u3MepeHui Kod(pQuureHTa HECHMMETPUU
HaIpsKEHMs 10 00paTHOH nocnenoBarensHocTH, %

orl o5

[Ipenenbr momyckaemMoi aOCOMIOTHOW TOTPEITHOCTH
n3MepeHuit KodpGUIUEeHTa HECUMMETPHH HATPSKCHHS
1o 06paTHO# mocnenoBarensHocTH, %

+0,3

Jlnana3zoH M3MepeHuil yria (a3oBOro ciBura Mexmy
(Ga3HpIM HamnpsHKEHHEM M TOKOM B JIMala3oHe
0,2:16<I<1,2-15 1 0,8 U now<U<1.2 Ugsows ° ¥

ot -180 mo +180

[Ipenenbr nmomyckaemMoi aOCOMIOTHOW TOTPEITHOCTH
u3MepeHuil yrina ¢a3oBOro CABHra Mexay (a3zHbIM
HanpsKeHHeM U TokoMm, © ©

+0,5

Jlnana3zoH u3MepeHuil yria (a3oBOro ciBura Mexmy
ba3zHpIMU HaIpPsHKEHUAMHU B Jquana3soHe
O,8'U(1J.HOM§U51,2 Ud).HOM, ° 4

ot 0 mo 360

[Ipenenbr nmomyckaemMol aOCOMIOTHOW TOTPEITHOCTH
u3MepeHuil yrina (a3zoBOro cABUTa Mexay (a3HBIMHU
HanpsHKEHUSIMU, °© 43)

+0,2

Juanazon wu3MepeHuit kod(dQuimeHTa peaKTUBHOU
MOIITHOCTH tgp 1o Kaxaou (aze u mo cymme ¢a3 B
nuanaszone 0,05-16<1<1,2-16 1 0,8- Uy now<U=<1,2 Ug son”’

oT -5 10 +5

[Ipenensl momyckaemoil aOCONIOTHON TMOTPEITHOCTH
n3MepeHui K03 HUIIMEHTa PEaKTHBHON MOIIHOCTH tg(
10 KaJ10# (aze u mo cymme daz ¥

+(0,05+0,022- [tgo))

[Ipenensl nonyckaeMon OCHOBHOM MOTPEIIHOCTH X012

+
4aCcOB B HOPMAJIbHBIX YCJIOBHUSIX, C/CYT 0.5
[Ipenensr nomyckaemMoi aObCOFOTHON MOTPEITHOCTH
CYTOYHOI'0 XO/Ia YaCOB, C/CYTKH, B TEMIIEPATypPHOM +3,0

Jrana3oHe pabounx yCIOBHIM M3MEpEeHUH

[Ipumevanus

D" B Buny orcyrcersus knacca tounoctu 0,5 B TOCT 31819.23-2012, npeensl MOrpenHOCTeid py H3MepeHHH
PEAKTUBHOM SHEPrUM CYETYMKOB Kiacca TOYHOCTH (0,5 MpHUBeIeHb! fajee.

2)

+70 °C Hne 6ounee 0,05 %/°C.
VYcpennenue Ha naTepane 1 c.
Jli11 MHOTO( yHKIIMOHAJIBHBIX CYETYHKOB.

3)
4)

Cpenuuii TeMnepaTypHbiil K03 duumeHT B TeMnepaTypHbIx auanasonax ot -40 no +15 °C u cBbime +25 1o

5 B puanasoHe yrioB Mexay hazamu Hanpsokenus ot 110 © 1o 130 ° u ot 230 ° 10 250 °.
® Jns MHOroyHKIIMOHAIBHBIX CYETYMKOB B KOMIAKTHOM M YHMBEPCATHHOM KOPIYCaX.




3 KOMIIVIEKTHOCTD

KomruiekT mocTaBKy CYETYMKOB YKa3aH B TaOIuIe 2.

Tab6muna 2

HanmenoBanue OO0o3HaucHUe
Cuyerunk snekTpudeckoit sneprun tpexdaszusiii ITYJIbCAP FOTJIM.422863.YYY-XX"
WHIMKATOp BEIHOCHOM cUeTUHKa dIeKTpodHeprun «[lymscap» FOTJIN 422374.002
[Tactiopt IOTJIN.422863. YYY-XXIIC
PyKOBOJICTBO MO AKCIITyaTaIluy FOTJIN.422863. YYY-XXPD
[IporpamMmHOe obecredenue «DeviceAdjuster.exe»
“— e YYY-XX — UCIOJHEHHE CYETINKA B COOTBETCTBHH C KOHCTPYKTOPCKOW JTOKYMEHTAIUEH;
** _ nocrasasercsi co CIIJINT UCIOTHSHUSIMHE,
" _ mocTasnseTcs 1Mo TpeGOBAHHIO HKCITYaTHPYIONIEi OPraHu3alky B YIEKTPOHHOM BHJIE.

4 OYHKIIMOHAJIBHBIE BO3MOKHOCTHU

CyeTurK TO3BOJISIET BECTH MHOTOTapU(HBIN ydeT aKTMBHOM W peakTWBHOW sHepruu. Ymcino tapudoB paBHO 4,
YHUCIIO THEBHBIX Npoduieil — 32, yncno HeaenbHbIX mpoduieil — 12, uncno ocoObix nHe — 32. MakcuMmanbHOe
YHUCJIO BPEMEHHBIX 30H B CyTKax — 24. JIuckpeT TapudHOii 30HBI COCTABISIET | MUHYTY.

[lepexmtouenne Tapu@oB NPOU3BOAUTCS BHYTPEHHHMH YacaMH pEalbHOrO0 BpEeMEHH. XOJl 4acoB IpHU
OTCYTCTBHH NHUTaHUS 00ECIIEYMBAETCS C IMOMOIIBIO BCTPOCHHOW JTUTHEBOH Oarapen B Teyenue 16 ner. CueTdnku
MMEIOT OTCEK JUIsl YCTAHOBKHM JIOTIOJIHUTEIBHOM CMeHHOM Oatapeiiku. Jlns cderumkoB B koprmyce CIIJIAT
JONONTHUTENbHAsA Oarapeiika Tuma 1/2AA, ans cyerunkoB B ManorabaputHom kopmyce — tuna CR2032. Onm
YCTaHABIIMBAIOTCS B CIELMATIBHBIA TUIOMOMpYeMbIH OTceK. Yachl peasbHOrO BpEMEHH HMEIOT BHYTPEHHIOIO
TEPMOKOPPEKLIHIO.

Kpome ocHOBHOTO Tapu(HOTo pacrnucaHus B CUETYUK MOXKHO 3aMUcaTh pe3epBHOE Tapu(pHOE paclucaHue u
3aJaTh JaTy U BpeMs ero BBOJa B JeiicTBUE.

B cueTunkax mMmeeTcsl 3HEProHe3aBUCUMAasl TTaMsTh, B KOTOPOU XPAHATCSA JAHHBIE MO0 U3MEPEHHON aKTUBHOMN
WA aKTUBHOW/PEaKTUBHOM SHEPIHH, a TAKXKeE PA3IMYHbIC )KYPHAIIBI PA0OTHI CUETUHKA.

B cuerunkax B CIUIUT xopmyce maTyuMkamMy TOKa SBISIOTCS IIYHTHI, B CUETYMKAX B MajlorabapuTHOM
KOpIlyce U YHUBEPCAIILHOM KOpITyce - TpaHC(HOpMaTOphI TOKA.

VYueTr akTUBHOW SHEPruUM BemeTcs MO0 B JIBYX HaIpaBICHUAX, JUOO TO MOAYIIO (HE3aBUCHMO OT
HaIpaBJIEHUs TOKA), B 3aBUCUMOCTH OT 3alpOrpaMMHUPOBAHHOIO MapaMeTpa «JIByHanpaBiIeHHBIH y4eT».

CueTunk u3MepsieT 3HAYCHHUS (PU3UUECKUX BEIMYMH, XAPAKTEPUIYIOIIUX SICKTPUUYECKYIO CETh, U MOXKET
UCIOJIb30BATHCS KaK JaTYMK [1apaMeTpOB, IPUBEICHHBIX B Ta0nuLe 3.

Tabmuua 3
Tapamerp Enuauna miamiiero
paspsiia
AKTHBHAasE MOIITHOCTb, MO(a3HO U CyMMa 0,001 Bt
[ToHast MOIITHOCTR, TO(a3HO U CyMMa 0,001 B+ A
PeakTuBHasi MOIIHOCTH, MO(a3HO U CyMMa 0,001 Bap
Hanpsixenue dazHoe 0,01 B
Hanpsokenue nuHeiHoe (MexxdazHoe) 0,01 B
3Ha4YeHNE CHIIBI TOKA, Moda3zHo 0,0001 A
[TonokuTenpHOE OTKIOHEHHE HAPSKSHUs TO(a3HO 0,01%
OTtpunarenabHOe OTKIOHEHHE HANpPsHKEHUs moha3zHo 0,01%
YcranoBuBIIeeCsS OTKIOHEHHE HANIPSKEHUS TOGa3HO 0,01%
Koadduument Mmomuocty, nogasHo ¥ cymMmma 0,001
Koaddurnment peaktTuBHON MOIIHOCTH, TTOA3HO U CyMMa 0,001
Yros MeXy CUTHAJIOM TOKa M HampshKEeHUs, moazHo 0,1°
Vel MeXAy CUTHAIaMHU HapsbKeHUs: Toa3HO 0,1°
Yacrora cetu 0,01 I'x
Koauument HecumMmMeTprn HapsHKeHUs 10 00paTHOW NOCIEI0BATEIbHOCTH 0,01%




CueTunK MOMKET HCIIONIB30BAaThCsl KAaK W3MEPUTENb IMOKa3aTesiell KadyecTBa 3JEKTPUYECKOM SHEpruu Io
napaMeTpaM YCTaHOBHUBUIEIOCS OTKJIOHEHMS HAMNpPSKEHHUs] U 4YacCTOThl B COOTBETCTBUM C TpeOOBaHUSIMU
I'OCT 30804.4.30-2013 (xmacc S).

CueTumk BesieT 4 HE3aBHCUMBIX apXMBa, TApaMETPbl KOTOPBIX MPUBEACHBI B Ta0nue 4.

Tabmuna 4

Tun apxusa CoxpaHsieMble faHHbIE I'nyOonna

C u3MEHsSIEMBbIM BpEMEHEM 100 cyroxk (rmpu 30
AKTHBHAs ¥ peaKTUBHAs SHEPTUs 110 cyMMe TapudoB

HHTErPUPOBAHUS MUHYTHOM MHTEPBAJIE)
YacoBou AKTHUBHAsI M peaKTHBHAsI YHEPTHUS 110 CyMME TapuQoB 180 cyTok
CyrounbIid AKTHBHAsI U1 PEaKTUBHAs SHEPIrHs pasfeiibHO IO Tapudam C 180 cyrox
MecsunbIit BO3MO>KHOCTBIO 33/1aHNsI 1aThl Ha4aia pacyeTHOTo Mepruoia 42 mecsmia

Cderunk BeneT XKypHai coOObITHI Ha 59 TUNOB coObITHI. Kaxkaplii THI COOBITHII MMEET He3aBUCHUMBIN CTEK
riyouHon 24 cobbiTust npu pabote B mpotokose Ilymbcap u 100 coGwiTuit nmpu pabote B nportokoine CIIOIADC.
CoOpITHE XapakTEepU3YyeTCsl BpEMEHEM Hadaia, OKOHYaHUs U cTaTycoM. COOBITHSI YCJIOBHO pa3JeieHbl Ha TPH
TPYNINbL: KPUTHUHBIE (TpeOyeT HEMEIICHHON OTHpPaBKH COOOIICHHI), COOBITHS IJisl JKypHanda KadecTBa CETH U
MpOYre COOBITHSA.

Tunbl KpUTHIHBIX COOBITHI (11 cOOBITHIA):

. BCKPBITUE CUETUHKA;
. OIIMOKY TIPU CaMOIUATHOCTHKE;

° ITIOIIBITKA HGC&HKI_II/IOHI/IpOBaHHOFO ,Z[OCTyHa;

° BOSHeﬁCTBHe MAarHuTHOI'O I10JIA;

. H3MEHEHHE CXEMBI OAKIIOUCHHUS CUETUNKA;

. BKJIFOUCHUS U OTKJIIOUYEHUSI BCTPOCHHOTO MJIM BHEIITHETO KOMMYTAIIMOHHOTO aIlapara;

. BCKPBITHE KPBIIIKUA KIIEMMHOU KOJIOIKU;

. HaJIMYKE TOKA B (haze A MMpH OTCYTCTBUU HAIPSKEHUS;

. Hajgu4ue Toka B ¢aze B mpu oTCyTCTBUM HaNPSIKEHUS;

. Hajmuyue Toka B ¢aze C mpu OTCYTCTBUU HANIPSIKCHUS;

o W3MEHEHUE COCTOSIHUS TUCKPETHBIX BXOAOB (JIJIsI HCIIOJTHEHUW C TUCKPETHBIMU BXOJIaMM ) *.

Tunel coObITHIH KadecTBa ceTH (27 COOBITHH):

. TIOBBINICHHUE HANPsDKeHHsI a3kl A BbIlie BepxHel ycraBku HJI3;
. MTOBBINICHHUE HANPsDKeHUsI a3kl A BbIlie BepxHel ycraBku [1/]3;
. CHWKEHHUE HarpshkeHus (a3l A HibKe HKHEeH ycraBku HJI3;

. CHIDKEHHE HanpshKeHus a3l A HIDKe HIKHeH ycraBku [1]13;

. NOBBIIIEHUE HanpsoKeHus (asbl B Boime BepxHeid ycraBku H/L3;
. MOBBIIICHNUE HanpsoKeHust Ga3bl B Beite BepxHen yctaBku [1]13;
. CHWXEHUE HanpsukeHus ¢as3pl B Hioke HikHel yctaBku HJI3;

. CHIDKEHHE HanpshkeHus a3l B Hike HbkHel ycraBku [1/13;

. noBbIIeHue HanpsokeHus (asbl C Bole BepxHel ycraBku HJL3;
. noBblIeHUe HanpsokeHus (asbl C Boie BepxHel ycraBku 11/13;
. cHIXeHue HanpsukeHus ¢as3pl C Hbke HIbkHer ycTaBku HJI3;

. cHIKeHue HanpsikeHus ¢as3pl C Hbke HIbkHeH ycTaBku [1]13;

. MOBBIIICHUE YaCTOThI CETH BbIlIE BepXxHer yctaBku HJI3;

. MOBBIIICHUE YaCTOThI CETH BbIlIE BepXHel ycTaBku [1/13;

o CHUKEHHME YaCTOThI CETH HUKE HIDKHEN ycTaBku H/I3;

o CHUKEHHME YaCTOThI CETH HUKE HIKHEN ycTaBku [1/13;

. KoaddurmeHT MOIIHOCTH HUKE YCTABKH;

. MepeHanpsHKeHue mo ¢ase A;

. nepeHanpsikerue mno ¢ase B;

. nepeHanpsbxeHue no dase C;

. MIPOBaJT HaMpsDKEeHUsI 1o (Baze A;



IpOBaJI HaNpsiKeHus 1o ¢ase B;

npoBaJl HanpsbkeHus no ¢ase C.

O06001IeHHBIH )KYpHAJI KAYeCTBA CETH;

MenyeHHoe OTKIIOHEHUE HAaNpsDKeHUS B (haze A OT HOMUHAIBHOTO 3HaYeHus Ha 10% **;
MenenHoe OTKIIOHEHUE HanpsbkeHus B (haze B or HoMuHanmbHOTO 3HaUeHus Ha 10% **;
MenieHHoe OTKIIOHEHHE HanpspkeHus B (paze C oT HoMuHaIbHOTO 3HaYeHus Ha 10% **.

Ilpumeuanue:

H/[3 — nopmanwvno oonycmumoe 3nauenue;

II/]3 — npeoenvno oonycmumoe 3nauenue.

Tunel npounx coobiThii (21 coObITHE):

BKITIOUCHHC-BBIKITIOUCHUE TUTAHUS;
CMEHA JIaThI-BPEMECHHU;

KOPPEKIIHs BpEMEHU;

nepe3arpysKa;

CaMO/IMarHOCTHKA YCIIEIIHO;
MepenporpaMMHUPOBaHUE CUCTUHKA,;
OOHyJIEHUE TaHHBIX;

MIPEBBIIICHIE YCTABKHU IO TOKY B (haze A;
MIPEBBIIICHIE YCTaBKHU 0 TOKY B (haze B;
MPEBBIIICHIE YCTaBKH MO TOKY B daze C;
MIPEBBINICHIE YCTaBKH MO0 MOITHOCTH B (haze A;
MIPEBBIIICHUE YCTAaBKU MO MOIIHOCTH B (a3e B;
MIPEBBIIICHUE YCTaBKU MO MOIIHOCTH B daze C;
omuOKa yepeaoBanus ¢as;

nponasaHue HanpsDKeHUs Ba3bl A;
nponanaHue HanpspkeHus dassl B;
npomnaganue Hanpsokerus $assl C;

SKCHOPT 3HEepruu ¢aza A;

AKCTIOPT PHepruu (daza B;

sKcmopT 3Hepruu daza C;

U3MEHEeHHE KO (UIIMEHTOB TpaHCHOpMAITIH.

CueTunK UMeeT AIEKTPOHHbIE MIIOMOBI — TATYUK BCKPBITHS KOPITyCa, NaTYMK BCKPBITUS KPBIILIKH KIEMMHON
KOJIOJKM M JTATYUK BCKPBITUS KPBIIIKU OTCEKAa CMEHHOTO MOJYJs cBsi3u. MHpopMaIus o BCKPBITUN COXPAHSETCS B
KypHaJle COOBITUN C yKa3aHHWEM JaThl U BPEMEHU. DJIEKTPOHHbIE MIOMOBI (YHKIIMOHUPYIOT B TOM YHUCIE U MPHU
OTCYTCTBUM NMUTAHUS CUETUUKA.

CueTyuk UMeeT AATUUK MArHUTHOIO MOJIA CO 3HAYCHUCM MOIYJIA BCKTOpaA MAarHUTHOU HHAYKIUU CBBILIC
150 mTn (mukoBOe 3HaYEHHE), paOOTAIOIINKI MPU HATMYUHN HarnpshkeHus cetu. MHdopMarus o Havane 1 OKOHYaHUH
BO3/ICHCTBUSI MATHUTHOTO TOJISt 3aHOCUTCS B KYPHAJ COOBITHH.

CyeTynKy B KOMIIAKTHOM KOPITyCe MMEIOT JIBa WJIM TPU BCTPOCHHBIX IIM(POBBIX HHTEpdeiica:

RS-485 ¢ BHyTpeHHUM nuTaHHEeM UHTEpdeiica — OTUH UK 1BA B 3aBUCUMOCTHU OT HCIIOJIHEHHS;
OnTomnopr.

Cuertuuk B kopiryce CIIJIUT umeroT aBa BCTpOCHHBIX ITU(GPOBBIX HHTEpdetica:

Pannokanan jyist CBSI3M ¢ BRIHOCHBIM HHAMKATOPOM, padoTaronuM Ha yactore 868 MI;
OnTomnopr.

CueTuuK B KOpITyce YHUBEPCAIbHONW YCTaHOBKU MMeeT Ha0op MHTEp(EicoB U3 CIIETYIOMIETO ePEUHs:

RS-485 ¢ BHyTpeHHNM NUTaHWEM HHTEp(deiica — OTMH UK JBa B 3aBUCUMOCTH OT UCIIOTHEHUS;
Onronopt;

GSM/GPRS (2G);
GSM (4G);



. NB-IoT;

. Ethernet;

o Pagnoxanan.

Cuerunk noanepxkuBaeT npotokona oomena CIIO/IDC (cormacno CTO_34.01-5.1-006-2023) u mpoToKoI
obomena [lynscap. Onucanue npotokosia oomena Ilynbcap MOXKHO 3arpy3uTh ¢ caiita www.pulsarm.ru.

IIpu pabote B npotokosne CIIOADC ucnons3yrorcs maponu LLS — na urenne u HLS — nHa 3amuce; u
IIPOrpaMMUPOBAaHUE CIHUCKA COOBITUM, MPU BO3HUKHOBEHHWU KOTOPBIX CYETYMK IO CBOCH MHHMLMATHBE IE€peIacT
JTaHHYIO MH()OPMAIMIO B MHTEIUIEKTYaJbHYIO CUCTeMYy ydeTa. Takke MOXKHO BKJIIOYUTH ITU(PPOBAHHUE COTJIACHO
CTO_34.01-5.1-006-2023.

CueTunK €O BCTPOEHHBIM pejie MO3BOJSAET OTKIIOYaTh MOTPEOMTENS MO HEMOCPEICTBEHHON KOMaHIE IO
1 poBoMy uHTEphEicy 1o 7 KpUTEpUsIM:

. 110 HEMOCPEJCTBEHHOM KOMaH e 1o nudpoBomMy HHTEpeicy;

. 0 TIPEBBIMIEHUIO YCTAHOBJICHHOM HEPTHH (110 KaXKI0OMY Tapu(dy MOKHO YCTAaHOBUTH CBOM MTOPOT);

. 0 MPEBBIIICHUIO YCTAaHOBIEHHONH MOITHOCTH (110 Ka)XI0MYy Tapu(y MOXXHO YCTaHOBUTBH CBOM MOPOT)
NOTPeOUTENh OTKIFOYAETCS Ha 3alpOrpaMMHUpPOBaHHOE BpeMS;

. 10 IPEBBIILIEHUIO BXOIHOTO HAMPSKEHUS 10 BO3BPAILIECHUS HANPSHKEHUS K HOPMAJIbHBIM 3HAYEHUSAM;

. 10 IIPEBBIIICHUIO TOKA Harpy3KH YCTAaHOBJIIEHHOTO [IOPOTa;

. 0 NIPEBBILLIEHUIO TEMIIEPATYphl BHYTpHU Kopmyca 3HadeHus 85 °C;

. IpY HECAaHKIMOHMPOBAHHOM JIOCTyNlE€ K MpUOOpY Yy4yeTa 3JIEKTPUYECKOH 3Hepruu (BCKphITHE

KJIEMMHOM KPBIIIKH, BCKPBITHE KOPITyca U BO3AECHCTBHE TOCTOSHHBIM U IEPEMEHHBIM MATHUTHBIM I10JIEM).

CyeTynKu CO BCTPOCHHBIM pelieé MMEIOT almapaTHylo OJOKHUPOBKY (TPEXITO3UIMOHHBIN MEpeKIovareb,
JNOCTYIIEH MPHU OTKPBITOM KpPBIIIKE KJIEMMHOM KOJIOAKH) BCTPOCHHOIO peEle B IOJOKEHHHM «BKIIOYEHO» WM B
TIOJIOKEHUN «BBIKIIIOYEHO». [Ipn anmapaTHON OJOKMpPOBKE B OJHOM M3 3THX IOJIOKEHHUH YIpaBIIEHUE peie yepes
KaHaJI CBSI3U HEJIOCTYITHO.

IIpu ycranoBnenHoi onuuu «lloaTBepkaeHHE BKIIOUEHHUs pee» MOCAe BO3HUKHOBEHMS YCIOBUUI
BO300OHOBJICHUE TMOJA4M DJICKTPUUYECKOM SHEPTrUU OCYIIECTBISETCS TOJBKO TOCTE HAaXKaTUsS JIFOOOH KHOMKU Ha
cueryrke. [Ipy oxxugaHuu HaXkaTHs 3HAYOK OTKJIIOUEHUs ~ OyIeT MUTaTh.

B Tlpunoxxennn B mpuBeneHo moapoOHOE OMUCaHWE MPOTPaMMHUPOBAaHUS pabOTHI pene, Mmpu padore ¢
koH(puryparopom npubdopos Ilynscap. [IporpamMmy KoHPUTYypaTOp MOKHO 3arpy3UTh ¢ caiiTa www.pulsarm.ru.

CueTdyrKl MMEIOT JBa MMITYJIbCHBIX ONTHYECKHX BBIXOJA. VIMIyIbCHBIA BBIXOI C MAapKUPOBKOH «A» -
KOH(MUTYpHpYEeMbIi, paboTaeT B OJTHOM U3 MSTH PEKUMOB:

. TEIEMETPUUYECKUIM BBIXOJ AKTUBHOM DJHEPIMM C IMepefaTodHbIM uucioM A. JlaHHBIH pexuM
YCTAaHABIIMBAETCS NIOCIIE BKIIOYCHMS TUTAHUS;

o MOBEPOYHBIN BBIXO/ AKTUBHON YHEPTHUU C IEPEAATOYHBIM YHCIOM B;

. TEJIEMETPUYECKUM BBIXOJl PEAKTUBHOM SHEPTUH C NMEPEIATOYHBIM YUCIIOM A

. IIOBEPOYHBIN BBIXOJ PEAKTUBHOM YHEPTUU C IIEPEIaTOYHBIM YUCIOM B;

. BbIXOJ 4acTOThI 512 I’ A1 IPOBEPKU TOYHOCTHU XO/a YacoB.

Ilepenarounsie uncna A u B ykazaHbl Ha IIWJIbAE CUETUHKA.
[TepekmroueHre MEXIy peKUMaMU TPOU3BOIUTCS TTO HHTEP(PEICY ¢ TOMOIIBIO TPOrpaMMbI-KOHPUTYpaTopa.

NMITyTbCHBIM BBIXOJT ¢ MapKUPOBKOW «P» paboTaer Kak TeleMeTpUYEeCKHUH BBIXOJ PEAKTHBHOW DHEPTHU C
nepeaaTOYHbIM YUCIOM A.

I[JII/ITG.HBHOCTB HUMITYJIBCOB B TCIICMCTPHUYCCKOM PCIKUMC — 80 MC; B MTOBECPOUYHOM PCKUMC — B 3aBUCUMOCTHU
OT 4YaCTOTHI CJICAOBAaHUA NUMITYJIbCOB, HO HE KOPOYEC 1 Mc.

CueTunKku B KOpIlyC€ C YHUBEPCAJIbHOM yCTaHOBKOM MOTYT MMETh JIBa DJIEKTPHUUYECKHX HCIBITATEIbHBIX
BBIXO/Ia, PA0OTAOIINX CHHXPOHHO C ONTHYECKUMHU BBIXOJIAMH.

CYeTYNKH B KOMIIAKTHOM KOpnmyCcC HMMCIOT ABA JJICKTPHUYCCKUX MCIIBITATCIBHBIX BbIXOA, pa60Ta101uHx
CHHXPOHHO C OIITUYCCKUMHU BBIXOJaMHU.

Cuetunk B kopmyce CIIIMT wuMeOT OIWH DSIEKTPUYECKHA WCIBITATENBHBIN BBIXOJ, pPaOOTarOIIU
CHHXPOHHO C ONTUYECKUM BBIXOJOM C MAPKUPOBKOH «A».

CdeTurikd B KOPIYCE€ C YHUBEPCAIBHOM YCTAaHOBKOM HMMEET >KUIKOKPUCTAUIMYECKHN CErMEHTHBIN
WHAUKATOP JUIsl 0TOOpaskeHHsI u3MepsaeMbIx BennuuH. Pexxumer oroOpaxkenust XKW npusenenst B [Tpunoxenun I



CMeHa PCKUMOB HWHJAUKAIWUU TPOUCXOAUT ABTOMATHUYCCKU HIJIM MPHU HAXATHKU KHOIIOK, IICPUOJ CMCHLI IIO
YMOJIYaHHUIO PaBEH .

CueTdrK B KOMIIAKTHOM KOPITYCE MMEET KHUAKOKPUCTALTUNYECKUI TpadudecKuii HHANKATOP C MOJCBETKON
UIsi oToOpakeHus1 m3MepsieMbix BeaudnH. Pexxumbr otoOpaxenust )KKU npusenensr B Ilpunoxennun I'. Cmena
PCKUMOB HWHAUKAIIUHA TPOUCXOAUT aBTOMATHYCCKU HJIM HNPHU HAXKATHU KHOIIOK, NMCpUOJ CMCHBI IO YMOJJIYAHUIO
paBeH 5 cekynaam. [lepedeHb peKMMOB MHAMKAIMU M MEPUOJ UX CMEHBI MOXET MPOTrpaMMHpPOBATHCS Kak MpHU
OKCILTyaTalluu, TaK U IIpyu IMMPOU3BOACTBC U MOKCT GBITB 3alaH IMPHU 3aKa3¢ CYCTYHUKOB.

Cuertunk B kopriyce CIUINT nocrasnsieTcs ¢ BHIHOCHBIM MHAUKATOPOM, CBSI3b CO CYETUYMKOM OCYIIECTBIISETCS
10 paguoKaHaly ¢ 4acToToil 868 MI'1, rapanTupoBaHHas MATBHOCTh JUIsl ycToMunBOM paboTel 200 M mpu mpsmMoit
BUJVMOCTH.

5 OIIMCAHUE CYHETYUKA U ITPUHIMIIA ET'O PABOTbI

5.1  KOHCTpYKTHMBHO CUETYMK B KOMIIAKTHOM KOpIIyCE€ COCTOUT W3 KOpIyca C KpPBIIIKOM M KOJIOAKOM,
TOKOBBIX TpaHC(OPMATOPOB, JTUIEBOM MaHENH, KPIIIKH OTCEKa MOYJIS CBSI3U U cOOpKH U3 3 1iaT cueTdynka (60K
MUTAHUS, TJIaTa U3MEPUTENIS U IJIaThl UHIAUKAIIUN).

MUKpPOKOHTPOJIEp YIpPABISET BCEMH Y3JIaMH CUETYMKA. B ero maMaTtu XpaHWUTCS Kak COOCTBEHHO
porpaMMa CUeT4YHMKa, TaK M KaJuOpOBOYHbBIE KOA(PHUIMEHTHl, M TabIuIa TEPMOKOPPEKIIMH YacOB pEabHOTO
BpeMeHU. M3MeHeHne KamnOpOBOYHBIX KOI(D(PHUIIMEHTOB M TaOIUIBI TEPMOKOPPEKIIMHM BO3MOXKHO TOJBKO B
TEXHOJIOTUYECKOM TIpoLiecce BhIMycKa cueTyuka. [locne 3amucu KanuOpoBOYHBIX KO3 (HUIMEHTOB, 3aBOJICKOTO
HOMEpa W mapoJsiell Joctymna mo mHTepdeicy A0cTyn Ha 3anuch KoddduimentoB Omokupyercs. OOMeH ¢ y3maMu
CUETUYMKA OCYILECTBIISCTCS Yepe3 CIEAYIoNe HHTepeichr:

. C uudpossiM curnansHbM Tporieccopom (manee LICIT) — uepes untepdeiic SPI;

. C suepronezaBucumoit namateio (1aiee EEPROM) — uepes untepdeiic 12C;

. C npaiiBepom uHTEepdeiica RS-485 - uepes nudpossie uzonstopsl o curiaiam RXD, TXD u RTS;
. Co cmeHHBIM MoayneM cBsizu — yepe3 uarepdeiic UART;

. C rpaduueckum HHIUKATOpOM — uepe3 unrepgeiic 12C.

BxonHble HampspkeHHS IMOJACTCSl HA PE3HCTUBHBIC JETUTENH, BBIXOABI KOTOPBIX IMOJIKIIOYEHBI K TPEM
a"asnoro-1u@possM peodpazoBatensam (nanee ALIT) xananos Hanpspkenus LICIL. Toku ¢az A, B, C npoxonsat no
nepeMbIuKaM, SBISIOMMMUCS TIEPBHYHBIMH OOMOTKAaMH TOKOBBIX TpaHC(hOpMaTopoB. BropuuHble 0OMOTKH
TOKOBBIX TPaHC(OPMATOPOB HArpyKEHbI Ha CONPOTHUBIICHUS, MAJCHUE HANPSIKEHHUS C KOTOPBIX MOJAETCs Ha TPH
AIIIT xananoB Toka LICII.

LCII, monyuuB ot ALII xoapl HAIpsiXKEHU M KOJBI TOKA, MPOU3BOAMUT PACUET NCUCTBYIOIIMX 3HAYECHHM
TOKa U HaHpH)KeHI/IH, a TAaKXKC MI'HOBCHHBIX 3HAUYCHHUA aKTUBHBIX, peaKTI/IBHBIX 1 IIOJIHBIX MOH.IHOCTCﬁ 110 KaX(HOﬁ
¢daze. 3HaueHune peakTUBHON MommHOCTH Bbruucisiercs B L[CII mMeTomoM yMHOXKEHHST MTHOBEHHOTO 3HAUYCHUS
HalpsDKEHWsST HAa MTHOBEHHOE 3HAYCHHE TOKA YETBEPTh IEPHOJA CETEBOTO HANpPsDKCHHS Hazajd (MCIOJIb3YeTCs
uupposas muHES 3anepxkku). B LCII umeroTcss cymMmaropbl, T/i€ HAKalJIMBAIOTCS MTHOBEHHBIC AKTHUBHBIC,
peaktuBHble W moJHble MomHOCTH. LICII Takxke ompenenseT MEUCTBYIOIIME 3HAYECHHS TOKOB W HAIPSIKEHUS
METOAOM CyMMI/IpOBaHI/IH KBaI[paTOB MI'HOBCHHBIX 3H3.‘-I€HHI>1, I/IHTGI‘pI/IpOBaHI/IeM 1 U3BJICHCHUCM KOpHH.

UYepes kaxayro 1 cexynay mukpokoHTposuiep cuntbiBaeT ¢ [{CII HaKkoIIEHHYIO aKTUBHYIO, PEAKTUBHYIO U
MOJIHYIO PHEPTUI0 MO KaXJoW (aze. MUKPOKOHTpOIIEP MPOU3BOIUT CYyMMHUpPOBAaHHE M HAKOIUIEHHME AKTUBHOU U
PEaKTUBHOI YHEPTUHU B SHEPTrOHE3aBUCUMON MaMATH B COOTBETCTBUU C TEKYLIMM Tapu(pOM BO BCEX MaccuBax 0a3bl
NaHHBIX. Takke B DHEPrOHE3aBHUCHMOW IMAMSITH COXPAHSIOTCS TPO(GHIM MONIHOCTH M JKypHalbl coObiTuii. Ilo
3HaKaM aKTUBHOM W PEaKTUBHOM JHEPIMM OIpeaeseTcss HoMmep KBaapaHTa nojHoi momHocth. LICII Takxke
IIPOU3BOJUT I'€HEPALUIO MOBEPOYHBIX MMITYJIBCOB JUIsl aKTUBHOM M PEAaKTUBHOW 3HEPrMH. MUKpPOKOHTpOJIEP B
3aBHCHUMOCTH OT YCTAHOBJICHHOTO PEXKHMMa OTIPABIIACT 3TH HMMIIYJIbCHl HAa MMITYJIbCHBIE BBIXOJHBIE YCTPOMCTBA
cueTunka. Mmerorcs 5 pexuMoB paOOThHI: TEIEMETPUUYECKHHM WM TMOBEPOYHBIA IO AKTUBHOW SHEPTUH, BBIXOJ
gacToThl 512 I'11, paboThI: TeIEMETPUUECKUM UM TTIOBEPOUYHBIH IO PEAKTUBHOM SHEPTHH.

MHUKpPOKOHTpOJITIEp MMEET BCTPOCHHBIC Yachl PEAJIbHOTO BPEMEHH, OOECIEYMBAIONME TOYHOCTH XOIa
+0,5 ceKyHI B CYTKM B HOPMAJIbHBIX ycioBusix. [lng obecnedeHus: TpeOyeMol TOYHOCTH XO/a 4acoOB BO BCEM
TEMIIEpPaTypHOM JMala30He Ha IUIaTe CYETYMKA MMEETCS NAaTYMK TEeMIEepaTypbl. B 3aBHCHMOCTH OT M3MEpeHHOMH
TeMIepaTypbl MUKPOKOHTPOJIJIEp MEHSET KO3((UIIMEHT KOPPEKIHUH YacOB PEaNbHOTO BpeMeHU. TakuM obpazom
JOCTUTAETCA TOYHOCTh XO0J1a 4acoB He Xyxke +3,0 ceKyH] B CyTKH BO BCeM pabodeM auarazoHe Temmeparyp. Jms
o0ecrieyeHrs: X0/1a 4acoB MPU OTCYTCTBHH CETEBOTO HAIPSDKEHHS, B CUCTUYMKE MMEETCS PE3epBHBIM MCTOYHUK
MUTAaHUs — JIUTHEBas OaTapest co CPOKOM ciyxObl He MeHee 16 ner. Takxke 3Ta nuTHeBas Oatapes oOecrieyuBaeT
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paboTy DaTYMKOB BCKPBITHS KOPITyca M KPBIIIKH KIEMMHOH KOJIOJKH M JaTd4MKa MarHUTHOTO TIOJS, a Takke
TEMIIEPATYPHYIO KOPPEKIIUIO YACOB NMPU OTCYTCTBUU MUTAHUSI.

Jns  oToOpakeHUS HW3MEPEHHBIX W HAKOIUICHHBIX JAaHHBIX Ha IUIaT€ CYETYMKa YCTaHOBJICH
XKuIKoKpuctaummaeckuit rpapudeckuii maaukarop (OKKM) ¢ moacserkoi. Pexxumbr pabotel )KKU npuBeneHs B
[Tpunoxenuu I'. MuaukaTop paborocnocoben B TemneparypHoM auanazoHe or Munyc 40 °C no mmtoc 70 °C.

Jis muTaHus y3J0B CUETYMKa MMeeTcs OJIOK MUTaHMs, KOTOPHIM BbIpadaTbiBaeT HampspkeHue +3,3B s
MMATaHUSI OCHOBHOW CXEMBbI, HampsikeHue +5B s nutanus uatepdeiica RS-485 u nanpsokenue +12B ns nuranus
CMCHHOI'O MO YJIs CBA3H.

52 KOHCTpYKTHBHO CUETUMK B KOPITyCE C YHUBEPCAIbHOM YCTAHOBKOW COCTOUT M3 KOPIYCa C KPBIIIKOM
1 KOJIOJKOH, TOKOBBIX TPaHC(POPMATOPOB, JIMIICBOW MaHETH, KPBIIIKKA KIEMMHOW KOJOJKH W IJIAaThl CYETYMKA, Ha
KOTOpOﬁ pa3MeH_I€HBI BCEC y3JII>I CUCTUHKA. OHI/I AHAJIOTUYHBI y3JIaM CUCTUHUKAa B KOMIIAKTHOM KOpHyCC, HO
pacroaoXeHbl Ha OJTHOM IIaTe.

I[J'ISI OTO6pa)KeHI/I$I HN3MCPCHHBIX W HAKOIUVICHHBIX JAHHBIX Ha INJIATC CUCTUMKA YCTAHOBJICH CEerMEHTHBIN
rpadpuueckuii mHmukatrop (KKW).  Pexumbr paborsr KKW mnpuenenst B Ilpunmoxkenun I'. Hugukatop
pabotocniocobeH B TemrneparypHoM auarnazone ot Munyc 40 °C no mmroc 70°C.

5.3  KonctpykTusHo cuetuuk B kopnyce CIIJIMT cocTouT n3 kopryca ¢ KpbIIKOW M KOJIOAKOW, JTUIEBON
MaHEeJH, KPBIIIKU OTCeKa MOYJIS CBSI3U M IJIaThl CYETUMKA.

Bce KOMITOHEHTHI cUeTYHKA YCTAHOBJICHEI HA O,I[HOﬁ IJ1aTe, BKIOYasa peji€ CO BCTPOCHHBIMU IITYHTaMH.

MUKpPOKOHTPOJIEp YIpPABIsET BCEMH Y3JIaMH CUETYMKa. B ero maMaTtu XpaHWUTCS Kak COOCTBEHHO
porpaMMa CYeT4YHMKa, TaK M KaJuOpOBOYHbIE KOA(PQHUIMEHTHl, M TabIuIa TEPMOKOPPEKIIMHU YacOB PEabHOTO
BpeMeHU. M3MeHeHne KamnOpOBOYHBIX KOI(D(PHUIIMEHTOB M TaOIUIBI TEPMOKOPPEKIIMHM BO3MOXKHO TOJBKO B
TEXHOJIOTUYECKOM TIpoliecce BhIMycka cueTyuka. [locne 3ammcu KanuOpoBOYHBIX KOA(P(HUIMEHTOB, 3aBOJICKOTO
HOMEpa W MmapoJsiel Joctymna mo uHTepdeicy AocTyn Ha 3anmuch KoddduimentoB Omokupyercs. OOMeH ¢ y3maMu
CUETYMKA OCYILECTBIISCTCS Yepe3 CIeAYIone HHTepQeichr:

. C tpems LICII — uepes ontponHsbie pa3ps3ku no uarepdeiicam UART;

. C snepronezaBucumoii namsteio (qanee EEPROM) — yepes unrepdeiic 12C;
. Co cMeHHBIM MOyJIeM cBs3u — uepe3 uarepdeiic UART;

. C tpancuBepoM — uepe3 nunrepdeiic SPI.

Ha nnate pacnonosxxensl tpu LICII, B kaxxaom u3 xotopsix umerorcs asa ALIL, u koTopele UMEOT cBOU
MCTOYHMKH MTUTAHUS, pabOTaloIe OT COOTBETCTBYIOIUX (a3.

BxonHoe HampsbkeHHe Kaxaoi (aszbl MojaeTcs Ha pe3UCTUBHBIN JEUTENb, BEIXOA KOTOPOTO MOAKIOYEH K
AT xanana Hanpsoxenus LICIL. Tok ¢a3bl mpoxoauT mo nepemMbluke, SBISOIecs NepBUYHON 0OMOTKH TOKOBOTO
TpancpopmaTtopa. Bropuunas oOMOTKa TOKOBOro TpaHC(OpMaropa HarpykeHa Ha CONpPOTHBIIEHHE, MaJeHUE
HanpspkeHus ¢ kotoporo noxaercs Ha AL kanana Toka LICIL.

LCII, monyunB ot ALII koapl HanpspKEHUH M KOJBI TOKA, MPOM3BOAUT pacyeT ASHCTBYIOIIMX 3HA4YEHUN
TOKA M HaIPSDKEHUs, a TAK)KE MITHOBEHHBIX 3HAYEHUS AKTUBHBIX, PEAKTUBHBIX M IMOJIHBIX MOIIHOCTEH MO Ka)IO0u
(daze. 3nadueHne peakTuBHOW MomHOCTH Bhruucisercs B L[CII meTomoM yMHOXKEHHS MTHOBEHHOTO 3HAYCHHUS
HalpsDKEHUs HAa MTHOBEHHOE 3HAYEHUE TOKAa YETBEPTh IEPUOJA CETEBOrO HAaNpsDKEHHUS Haszald (MCHOJIb3YeTCs
nudposas nunusa 3aaepxku). LICII Taxke ompenenser ACHCTBYIONINE 3HAYCHUS TOKOB M HAMPSHKEHUS METOJO0M
CYMMHPOBAHHS KBaIpaTOB MIHOBEHHBIX 3HAUEHUW, MHTETPUPOBAHUEM U U3BJIICUCHUEM KOPHS.

Uepes kaxayo 1 cexkynay MukpokoHtposuiep cuuthiBaeT ¢ Tpex L[CII MruoBeHHbIE 3HauY€HUsI aKTUBHOM,
PEaKTHBHOM W TOJTHOW MOIIHOCTH IO Kaxmoil (aze. MUKPOKOHTPOJIJIEp MPOU3BOAUT pPacyeT, CyMMHUPOBAHHUE U
HAKOIUICHUE aKTUBHOW U PEaKTHUBHOW YHEPTUH B YIHEPTOHE3aBUCUMOUN MaMSITH B COOTBETCTBUH C TEKYIIHM Tapuphom
BO BCEeX MaccuBax 0a3bl JaHHBIX. Takke B SHEPrOHE3aBUCHUMON MaMSATH COXpaHSAIOTCA NPOQUIM MOIIHOCTH U
KypHaibl coObiTuid. [lo 3HaKaM aKTHBHOM M PEAKTUBHOM AHEPIUU ONpEAesieTCs HOMep KBaJpaHTa IOJIHOM
MourHocTd. LICII Takke mpoU3BOIUT TeHEPALMIO MOBEPOUYHBIX UMIYJIbCOB JJIsl aKTUBHOW M PEAKTUBHON SHEPIUHU.
MUKpPOKOHTpOJIIEP B 3aBUCHMOCTH OT YCTAHOBJIEHHOTO PEXHMa OTHPABISIET ATH HMITYJIbChl HA HMITYJIbCHBIC
BBIXOJIHBIE YCTPOMCTBA CUETUHKA.

MUKpOKOHTPOJUIEP UMEET BCTPOCHHBIE Yachl PeabHOI'O BPEMEHH, 0OecreynBaromuye ToYHOCTh Xoaa +0,5
CeKyHJI B CYTKM B HOpPMaJbHBIX ycioBuUsiX. [[ns oOecnedeHus TpeOyeMoil TOYHOCTHM XOJla YacoB BO BCEM
TEMIIEPATYpPHOM JIMalla30HE Ha IUIaTe€ CYETYMKAa MMEETcd JaT4uK TeMIeparypbl. B 3aBucMMOCTH OT M3MEpEHHOMH
TEMIIEPATypbl MUKPOKOHTPOJIEP MEHSAET KO3(PUIUEHT KOPPEKIMH YacOB peabHOro BpeMeHu. Takum obpazom
JOCTHraeTcs TOYHOCTh XO/Aa 4acoB He xyxke +3,0 cek B CyTKM BO BceM paboueM auanazoHe temmnepatyp. s
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o0ecrieyeHrs: X0/1a 4acoB MPHU OTCYTCTBHH CETEBOTO HAIPSDKEHHs, B CUCTUYMKE MMEETCS PE3epBHBIM MCTOUYHHUK
MUTAaHUs — JIUTHEBas OaTapest co CPOKOM ciyxObl He MeHee 16 ner. Takxke 3Ta nuTHeBas Oatapes oOecrieyuBaeT
paboTy NaTYMKOB BCKPBITHSI KOPIyCa M KpBIIIKM KJIEMMHOH KOJOAKM M JaT4MKa MAarHUTHOTO TOJs, a Takke
TEMIIEPATYPHYIO KOPPEKILIMIO YACOB IPU OTCYTCTBUM MTUTAHUS.

Jis muTaHus y3J0B CUETYMKa MMeeTcs OJIOK MUTaHMs, KOTOPHIM BbIpadaTbiBaeT HampspkeHue +3,3B s
MUTaHUS OCHOBHOM CXEMbI M HampsiKeHue +12B 11 muTaHuss CMEHHOTO MOJTYJISI CBSA3H.

CueTunKkM peaTu3yloT METOJl MPSMBIX H3MEpPEHUi, NpU KOTOPOM MCKOMOE 3HAa4YeHHE BEIMYMHBI B
pa3peleHHbIX EAMHNULIAX U3MEPEHNH MIOJIy4al0T HEOCPEACTBEHHO OT CPECTBA U3MEPEHUM.

6 METPOJOI'MYECKHUE XAPAKTEPUCTUKH

6.1 Cuerunku ynosinerBopsitor TpeboBanusim 'OCT 31818.11-2012, T'OCT 31819.21-2012 (ans xiacca
1), TOCT 31819.22-2012 (mns xnacca 0,2S; 0,5S) B wactu usmepenus aktuBHo# suepruu u ['OCT 31819.23-2012
(nns kmacca 1, 2), FOTJIN.422863.002TY (mns kiacca 0,5) B yacTH U3MEpPEHUS PEAKTUBHOW 3HEepruu. CUEeTUUKHU
cootBeTcTBYIOT ['OCT 30804.4.30-2013, kacc S i1 U3MEpPEHUS NTOKa3aTeNeld KayeCcTBa SJIEKTPUUECKON SHEPTUH.

6.2  Jlomyckaemasi OCHOBHAsl MOTPEIIHOCTh MPU H3MEPEHUM AaKTUBHOM SHEPrUU JI1 Pa3HBIX KJIaCCOB
TOYHOCTH npuBeAcHa B Tadbnuue 7 (as kimacco 0,2S u 0,5S) u 8 (mst kimacca 1).

Tabmuma 7
IIpenens! nomyckaeMoi OCHOBHOM MOTpeIHOCTH, %,
3HaYeHWe TOKA [T CUETIHKOB Kifg"bm“em JUISl CYETYMKOB KIACCA TOYHOCTH
HHHOCTH 0,28 0,58
0,01THom(16)<I<0,05THoM(I0) 1,0 +0,4 +1,0
0,05Inom(I6)<I<Imaxc 1,0 +0,2 +0,5
0,02IroM(16)<I<0,1IHOM(IO) 0,5L; 0,8C +0,5 +1,0
0,1Inom(I0)<I<Imaxc 0,5L; 0,8C +0,3 +0,6
0,1Inom(I0)<I<Imakc 0,25L; 0,5C +0,5 +1,0
Tabmuma 8
3HaYeHHUE TOKa ISl CYCTYMKOB .
Henocpencrsennoro BxirouaembIx uepes Kosdpuumenr Hpe;[ejzbl AIOTLyCIacMon
BKIOUCHIS TpachopMaTop MOIITHOCTH OCHOBHOM MOTPEIIHOCTH, %
0,0516<I<0,116 0,02Ir0M<I<0,05IH0M 1,0 +1.,5
0,1I6<I<Imaxc 0,05Inom<I<Imaxc 1,0 +1,0
0,116<1<0,216 0,05IH0M<I<0,1InOM 0,5L; 0,8C +1.,5
0,2I6<I<Imaxc 0,1Irom<I<Imakc 0,5L; 0,8C +1,0
0,216<I<I6 0,1THom<I<IHOoM 0,25L +3.5
0,216<I<16 0,1THom<I<IHOoMmM 0,5C +2.5

6.3  Jlomyckaemasl OCHOBHAas NOTPEIIHOCTh IPU U3MEPEHUM PEAKTUBHOM SHEPIHM [UIsl Pa3HBIX KJIACCOB
TOYHOCTH NpHBeIeHa B Tabmuie 9.

Tabmuna 9
[Ipenensl nomyckaeMor OCHOBHOM
3HaueHue TOKa Il CYETYNKOB MOTPEIIHOCTH, %, AJI1 CYETYUKOB KJacca
Koapdunment
. TOYHOCTHU
sin @
HenocpencreeHHoro BxirouaembIx uepes 0.5 1 ’
BKJIFOUCHUS Tparcopmarop ’

0,0516<I<0,116 0,02I1H0M<I<0,05In0oM 1,0 +1,0 +1,5 +2.5
0,116<I<Imaxkc 0,05Tnom<I<Imakc 1,0 +0,5 +1,0 +2,0
0,116<I<0,216 0,05Inom<I<0, 1Tnom 0,5L; 0,5C +1,0 +1,5 +2.5
0,21o<I<Imaxc 0,1Inom<I<Imaxc 0,5L; 0,5C +0,5 +1,0 +2.0
0,2I0<I<Imaxc 0,1Tnom<I<Imakc 0,25L; 0,25C +1,0 +1,5 +2.5
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6.4

IIpenensl nomyckaeMou ONOJHUTEIBHON IOTPEIIHOCTH CYETYMKOB, IIPM M3MEPEHUU AKTHUBHOMN

OHEPIHH, BBI3bIBACMBIC U3BMCHCHHUEM BJIMAIOIINX BCIWYHH IO OTHOIICHHWIO K HOPMAJIBHBIM YCIIOBUSM, IIPUBCACHLI B

Tabimne 10.
Tabauua 10

Bnusromas Bennunza

3HaueHue ToKa

Koadduruent

[Ipenensr nonmyckaemou

JIONTOJTHUTEIbHOW MOTPEMIHOCTH, %,

MOIIIHOCTH JUISL CYETYMKOB KJlacca TOYHOCTH
0,2S 0,5S 1
W3menenue HanpsokeHust | (),05-Taom(0,05-16) <I< Imaxc 1 0,1 0,2 0,7
M3MEPUTEIBHOU LIENH OT
0,8Unom s10 1,15Un0M 0,05-Inom(0,1-10) <I< Imaxc 0,5L 0,2 04 1
M3MeHeHME 9ACTOTEL B 0,02-Imom(0,05-16) <I< Imaxc 1 0,1 0,2 0,5
npenenax +5% 0,05-Inom(0,1-10) <I< Imaxc 0,5L 0,1 0,2 0,7
I'apMoHuKM B ensx Toka 0.5 Inakc 1 0.4 0.5 0.8
Y HaPSOKEHUS
CyGrapmormicit & er 0,5- Iom(0,5-16) 1 0,6 1,5 3
MEPEMEHHOTO TOKa
Hecivmerpus Trom(I6) 1 0,5 1 2
HaIpsDKEHUS
Obparias 0,1-Inom(0,1-16) 1 0,05 0,1 1,5
MI0CJIe/IOBATENbHOCTD (ha3
HeuerHble rapMOHUKH B 0.5-16 1 i i 3
LIETIH NTIEPEMEHHOT0 TOKa
ITocTossHHAS
COCTAaBJISIONIAS B I[EIHA Imaxc / \2 1 - - 3
MIEPEMEHHOTO TOKa
Buenraee nocTostHHOE Tom(I6) 1 > 2 2
MarHUTHOE II0JIE
PagmnouactorHbIe
3JEKTPOMAarHUTHbHIE Inom(I0) 1 1 2 2
IIOMEXH
KonaykTruBHBIE TOMEXU Inom(I10) 1 1 2 2
Hanocekynanbie Tom(I6) 1 1 ) 4
UMITYJIBCHBIC TIOMEXH
Komnebarennubie Tom(I6) 1 1 ’ ’
3aTyXxarolue NoMexu
6.5 [Ipenensl momyckaeMol AOMOJHUTEIBHOM MOTPEIIHOCTH CUETYUKOB, NP HU3MEPEHUU PEAKTUBHOMN
SHEPTUH, BHI3IBACMbBIC U3MCHCHHEM BIIMSIFOIIMX BETUYHH MO OTHOIIEHUIO K HOPMAaJIbHBIM YCIOBHSIM, TIPUBEICHBI B
Tabiume 11.
Tabmuma 11

Bnustronias BeanynHa

3HayeHne TOKa

Koapdunment

[Ipenensl nonyckaeMomn

JIOTIOJTHUTEIBHOM MOrpemnHocTH, %,

MOIIIHOCTH JUUIST CYETYMKOB KJIacCa TOYHOCTH

0,5 1 2

1 2 3 4 5 6
Nsmenenne Hanpsokenus | 0,02-Tnom(0,05-16) <I< Imakc 1 0,5 1,5 2,5

U3MEPUTEIILHOU LENU OT 0.5L
0,8Unom 1o 1,15Un0oM 0,05-Irom(0,1-10) <I< Imakc O’ 5C 0,5 1,5 2.5
" 0,02-Imom(0,05-16) <I< Imaxc 1 0,5 1,5 2,5
3MCHCHUC 4YaCTOThI B

mpenenax 5% 0,05- Trom(0, 1-16) <I< Tmaxc 8’25 0,5 1,5 25
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[Ipopomxenue Tadmumsl 11

1

2

3aTyXaromuc MOMCEXU

ITocTosHHas
COCTAaBIISIIONIAs B I[EITN Imaxc / \2 1 2 3 6
MEPEMEHHOT0 TOKa
Bremnee nocTtostHHOE Tom(I6) 1 > 2 3
MarduTHoOE MoJjie
Breninee MarautHoe noJjie Tom(I6) 1 ’ ) 3
unaykiuu 0,5 MTa
PagnouactorHbIe
3JIEKTPOMAarHUTHBIE Inom(I10) 1 2 2 3
IIOMEXH
KonaykTruBHbIE TOMEXU Inom(I10) 1 1 2 2
HanocekyHnaubie Tom(I6) 1 ’ 4 4
HMMITYJIbCHBIEC IOMEXU
KosnebarensHble Tom(I6) 1 ’ ) 4

6.6  JlomonmHuTeNnbHas MOTPEIIHOCTh CYETYHMKOB MPU HU3MEPEHHHM aKTHUBHOW M PEaKTUBHON 3HEPruu B

HOPMHUPYEMOM JIMAIA30HE TEMIIEpaTyp,

BbI3BAHHAsI HW3MCHCHUCM TCMIICPATYPbl OKPYXAOMICIO BO34yXa OT

HOPMAaJIbHOTO 3HAYCHUS, JODKHA OBITh HE OoJiee (CpemHuil TemmnepaTypHbIi koddduimeHt - %/°K) npuBeneHHON B
tabnuie 12 (mpu u3MepeHnr akTUBHOM 3HEpruu) U B Tadbnuie 13 (mpu u3MepeHnn peakTUBHOW YHEPTUH).

Tab6muna 12

Cpennuii TemnepatypHblii koapurment, %/K,

3HaueHHE TOKa [T CHCTIHKOB K‘;f(;b‘b;;lcl’:lm He OoJiee, I CYETYNKOB KJIacCca TOYHOCTH
m 0,28 0,58 1
0,05-Tnom(0,1-16) <I< Imaxc 1,0 0,01 0,03 0,05
0,1-Tmom(0,2-16) <I< Imaxc 0,5L 0,02 0,05 0,07
Tabmuma 13
Cpenuuii TemnepatrypHslii kKoagduuueHt, %/K, ne
3HAYCHHE TOKA JUTS CYSTUHKOB Koapdumuent 0oJiee, U1 CYETYMKOB KJIacca TOYHOCTH
MOIIHOCTH
0,5 1 2
0,05-Tnom(0,1-16) <I< Imaxc 1,0 0,03 0,05 0,1
0,1-Tmom(0,2-16) <I< Imaxc 0,5L; 0,5C 0,05 0,07 0,15

7 KOHCTPYKTHUBHBIE TPEBOBAHUA

7.1 Koncrpykuus cuerunka ynosierBopsieT TpedoBanusm ['OCT 31818.11-2012.
7.2 OtBepcrus Ui 3a)KMMa IIPOBOIOB UMEIOT AMAMETPOM HE MEHEE:

- CHUJIOBBIX IIeTICH — HEe MeHee 7 MM;

- UHTEPQEIHCHBIX 1IeTIel — He MeHee 2 MM.

7.3 Cxema noAKII0UYeHUsI CYHETYMKOB U MAPKUPOBKA BBIBOAOB NpuBeAEHBI B [Ipunoxenun b.

7.4  TabaputHble pa3Mepsl yka3anbl B [Ipmioxenun A.

8 TPEBOBAHUSA HAJEXXKHOCTH

8.1 Cpennss HapaboTka Ha otka3 Tcp cuerunka He Meree 350000 u.
8.2  YcraHOBIEHHBIN CPOK CITY)KOBI CUeTYMKA HE MEeHee 35 JieT.

9 TPEBOBAHUS CTOMKOCTH K BHEIITHUM BO3JENCTBUSM
9.1 CueTurK yCTOWYUB K OTHOCUTENILHOM BIaXKHOCTH, ycTaHoBIeHHOM B 11.6.2 TOCT 31818.11-2012.

9.2 CuyeTuuKk BbIIEPKHMBAET MIpEIEIbHbIE TEMIIEPATYPHbIE YCIOBUS XpaHEHHS U TPAHCIOPTUPOBKU OT

munyc 45 °C no umnroc 70 °C.

9.3 Cuerunk COOTBCTCTBYCT Tp€6OBaHI/ISIM IMPOYHOCTU K MCXaHNUYCCKUM BO3I[€I>'ICTBI/I$IM B COOTBCTCTBHHU C

n.5.22T'OCT 31818.11-2012.
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10 TPEBOBAHUA K DJJEKTPOMATHUTHON COBMECTUMOCTH
[To 3meKTpOMarHuTHONH COBMECTUMOCTH CUETUYUK COOTBETCTBYET TpeboBanusm 1.7.5 TOCT 31818.11-2012.

11 OINMCAHUE UHTEP®ENCA TTOJIb3OBATEJIS

CunThIBaHUE MOKA3aHUW AKTUBHOM M pPEaKTHMBHOM SHEpruu, naTtehl M BpeMenu, Bepcuu IO, a Takxke
NapaMeTpoB CETH MPOU3BOAUTCS C SKUAKOKpUCTaJuMyeckoro uHaukatopa (namee JKKU) wim mo uudpoBbm
uHTepdecam.

KKU cuetynka mMokeT (yHKIIMOHHUPOBATh B ABYX PEXKHUMax: C aBTOMAaTHYECKOM CMEHOW pexuma, U CO
CMEHOM peXHMMa 10 KHomke. Ilepnon aBTOMAaTHYecKOW CMEHBI PEKUMOB MHIUKALIMM U IIEPEUYEHb Pa3pELICHHBIX
PEKUMOB IPOrPaMMUPYIOTCS Yepe3 OANH U3 HUPPOBBIX UHTEP(HENHCOB.

IIpy OTCYTCTBMM HaIpsDKEHHS CETH €CThb BO3MOXHOCTH IPOCMOTPETh Ha HMHIUKATOPE HAKOIUICHHBIC
3HAYCHUsI aKTUBHOM SHEPTHH IO KAXKAOMY Tapudy U 1o cymme Tapudos. s 3Toro Hajo HaxaTb KHOIKY CMEHBI
pexumMa.

Bun XKW u onucanue BeBoguMou uHGopmamnuu mnpuBeneHbl B Ilpwnoxenun . ApXWBBI, >KypHaJIBI
COOBITMM M IKypHal KadyecTBa CETH MOXHO CYMTaTh TOJbKO MO uU(ppoBbIM uHTEpdeiicam. IIporpammy-
koHpuryparop «DeviceAdjuster.exe» MOKHO 3arpy3uTh Ha caiiTe www.pulsarm.ru.

O MOJKITIOYEHNHU CYETYHKA K MCIIPaBHOM 3JIEKTPOCETH CBUAETENLCTBYET IMOsiBIeHUE n300pakeHus Ha JKKU

1
U TMOSIBICHHE CBEUEHHUS CBETOIMONA O. Yacrora sempimex CBETOJMOJHOTO HMHAMKATOpa NPONOPLUOHAIbHA
notpebisiemoit sueprun. [lepeuens ommobok npuseneH B [Ipunoxennn /1. [losBienue 3nauka i TOBOPUT O TOM,
4TO pazpsbkeHa Oarapes. 3HaK 4 TOKa3bIBAET, YTO MOTPEOUTENb OTKIIOYCH. [Ipy Hanu4my HapylieHuid KauecTBa

CETH B TEKYIIEM PAacYeTHOM MEPHOJIe HAa MHIUKATOPE CUETUHUKA 3aKUTAETCS 3HAUOK &, KOTOpBI cOpachIBaeTcs ¢
HACTYIIJICHHEM HOBOT'O pAacUe€THOTO MepHo/a.
12 YKA3AHUME MEP BE3OITACHOCTH

CyeTuuk TO CTENEHW 3aIIUTHl OT MOPAXKEHHS DJIEKTPUUYECKHMM TOKOM BBIMOJIHEH IO CXEME 3allUThl,
cootBeTcTBYyIOMIEH kinaccy 3amuthl I mo F'OCT 12.2.091-2012.

[Ipenynpexnenue
. [Tpu HenaexkariemM oOpalieHu! ¢ IUTUEBON OaTapeeii BOSHUKAET OMAaCHOCTb B3PHIBA.
. barapen 3ampemaercs: 3apskaTh; BCKpBIBaTbh; 3aMbIKaThb HAKOPOTKO; IIEPEIYTHIBATH II0JIIOCA;

Harpesath cBbie 100 °C; moaBepraTh BO3ACHCTBHUIO MPAMBIX COTHEYHBIX JIyUYEH.

. JlutueBbie OaTapen OTHOCITCS K CIEIUATbHOMY BHIY OTXOOB.

13 IHOATI'OTOBKA K UCITIOJIb3OBAHUIO

13.1 DOkciurvaTanmoHHBIE OTPaHUYECHUS

13.1.1 ®da3noe HampsikeHUE, MOABOJAMMOE K MapauIeNIbHbIM IEMsM CUETYMKA, HE JOJKHO MPEBBILIATH
3HaueHus 275 B.

13.1.2 Toxkwu B nmociaeqoBaTEIbHbIX LEMSIX CUETUUKA HE TOJLKHBI MPEBBIIATh NapaMeTp IMakc.
13.2  Monrtax

13.2.1 U3BieuYb CUETUUK W3 TPAHCIOPTHOM YIMAKOBKH U MPOU3BECTH BHEUIHHUN OCMOTP.
13.2.2 Y6enutbcsi B OTCYTCTBUY BUIAUMBIX TIOBPEKIECHUN, HATMYUHA U COXPAHHOCTH TIOMO.

13.2.3 YcTaHOBUTH CYETYMK HAa MECTO HJKCIUTyaTallud, MOAKIIOYUTh LENH HANnpsHKeHWsT W TOKa B
COOTBETCTBUHU CO CXEMOW, IPUBEICHHON HA KPBIIIKE KJIEMMHON KOJOAKHU WM yKa3aHHOU B IIpunoxenuu b. Ilpu
HEO0XOAMMOCTH MOJKIIOYUTh CUTHAJIbHBIE U MHTEpQEICHbIE 1IENN B COOTBETCTBUHM CO CXEMOM, IPUBEJICHHOM Ha
KPBIIIKE KJIEMMHON KOJIOAKY WIM yKa3aHHOH B [Ipunoxenuu b.

[Tpu MoHTa)xe cyeTyrKa MPOBOJ HEOOXOIUMO OYUCTUTH OT M3OJIALMHU TaK, YTOOBI HE JNOMYCTUThH MOMaJaHKe
M30JIMPOBAHHOTO y4acTKa MPOBOJA B 3AKMMBbI, a TAKXKE BBICTYII 32 MPEENbl KOJOAKH OTOJICHHOTO y4acTKa MPOBOJA.
JlnameTp, MOAKIIOYAEMBIX K CYETYMKY MpPOBOJOB: He Oonee 6,5 MM g CHIOBBIX U 1,6 MM ISl CHUTHAIbHBIX.
MHOTOXHUIBLHBIA TIPOBOJ] HEOOXOIMMO 00’KaTh HAKOHEYHHKOM COOTBETCTBYIOIIETO AWaMeTpa. BcTaBUTh MpoBOI B
KOHTaKTHBIM 3akuM 0Oe3 mepekocoB. CHauanga 3aTATUBAIOT BEPXHUW BHHT. JIErKMM MOJEprUBaHUEM IPOBOJA
yOeXIaroTcsi B TOM, YTO OH 3aKaT. 3aTeM 3aTSITUBAIOT HIDKHUE BUHT. [locie mepBoil 3aTsKKH BBDKIATh HECKOJIBKO
MHUHYT W TOATSHYTH NpoBOJa enié pa3 (CHavyajla MOATSHYTh BEPXHUM BHUHT, MOTOM HWXHUMN). PekoMeHIyemblil
MOMEHT 3aTsDKKH BUHTOB KJIIEMMHOM KOJ10ku cocTasisieT 1 H-m.
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13.3 TonkmovyeHue uHTepdercon

Cuerunk oOMeHHBaeTcsi uWH(pOpMalMeld C BHEHNIHUMHU YCTPOWCTBAMH Yepe3 ONTHYECKHA TOPT U
JOTIONTHUTENbHBIE HHTEp(dEichl B cooTBeTCTBUH ¢ TTpoToKoiaoM CITOADC numm npotokoniom I[TYJIBCAP.

13.3.1 Tloxgkmrouenue uepes narepgeiic RS-485

HcnonHeHus1 cueTIYnMKoB, nMmeronue narepderic RS-485, mo3BossioT 00beIMHUTH HA OJHY OOIIYIO ITUHY 10
255 cuerunkoB. Ecnu anmuHAa JTUHUM CBS3M TPEBBIIAET HECKOJIBKO JIECATKOB METPOB CTOWT WCIOIb30BaTh
CIIEyIOIINEe PEKOMEHJAINH:

. o1t cBsi3u cueTdyukoB ¢ YCIIJ[ mnpuMeHSTh 5SKPaHUPOBAHHYIO BHTYIO TIapy C BOJHOBBIM
conpotusieHuem p =120 Owm.

. 9KpaH BUTOM Iapbl 3a3eMJISTh B OJHON Touke co cropoHs! Y CII/I.

. Ha (pU3MUYECKMX KOHIAX JIMHWU CBS3M YCTaHABIMBAaTh corjacyrormme pe3uctopbsl 120 Om £5 %
MoInHocThIO He MeHee (0,25 Br.

13.3.2 IloxakmroueHue yepes3 ONTUYECKUM TOpT

Onrtuueckuit mopT cuerunka cooTBeTcTBYeT TpedoBanusm ['OCT IEC 61107.

Jns noakmaroyeHusT K ONTHYECKOMY TOPTY PEKOMEHAYETCS MCIHOJIb30BaTh ONTHUYECKYKD TOJIOBKY,
coorBercTBytomyto TpeboBanusim ['OCT IEC 61107, npousBonctBa «IIYJIBCAP» wunu moboro apyroro
npou3BoauTes, eciu oHa cooTBercTBYeT 'OCT IEC 61107.

Jlis paboThl IO ONTUYECKOMY MOPTY JIOCTATOYHO YCTaHOBUTH ONTOTOJOBKY HAa METAINTMYECKOE KOJBIO Ha
KPBIIIKE CYETUYNKA U OAKITI0UUTh USB Ka0enb K KOMIbIOTEpY.

13.4 Tloakmouenue uepe3 GSM moaem.

B cuerunke mub0 cMEHHOM MOJTyJI€ CBSI3U MOTYT OBITh YCTAHOBJIEHBI OJIUH, JINOO /1B JIOTKA JJIs1 CUMKapT, WJIH
OJIMH JIOTOK JIJIsl CUMKapThl ¥ oauH cuMunt B popmate VQFN-8, crangapt ETSI TS 102 671.

C nomouipio MporpaMMbl-KOH(GUrypaTopa MOXKHO Ha3HAYUTh 10 8 KOHQUTrypanuid, mo 4 mas KaxIou
CUMKapThl/cumunna. B kaxxaoil koH(QUrypanuun MoXKHO 337aTh PEXHUM pabOThl KIMEHT WIN CEpBEp, Pa3pelICHHOro
orepaTopa 1 BIOpaTh NPUOPHUTET CETU B 3aBUCUMOCTHU OT UCTIOJIHEHUS CUETUHKA.

[Ipu paboTe B pexxuMe KIMEHT MOKHO BKITIOUHTH «COSIHMHEHHUE C MYJIOM CEPBEPOB», B 3TOM PEKHUME CUCTUUK
OyZleT MBITaThCs 110 OUepe/In MOAKIIIYAThCs K CepBepaM, YKa3aHHBIM B KOH(UTypaLUsAX ¢ PEKUMOM KIIUEHT.

CueTunKk MOXKHO CKOH(UIYpHUpOBaTh B PEXKUM MacTep-cueTynka. B 3ToM pexuMe OH TpaHCIUpPYET Bce
3ampockl, moyydeHHsle uepe3 kaHain GSM Ha cBoit RS-485 unrtepdeiic, Kk KOTOpOMY MOXXKHO HOAKIIOYUTH JIPyrUe
pubopsl yueta. To ecTh B 3TOM citydae oH pabotaet kak GSM mojiem, mpu 3ToM 00padaThiBasi «CBOM» 3alPOCHI.

st xoHTpons cocrostHuss GSM MojziemMa 1o MHAMKATOPY MOXKHO BKIIIOUHTH OTOOpakeHus: cratyca GSM,
koTopbii uMeeT BUI: RR-NN-MS.

RR — RSSI B % (1ipu OTCYTCTBUH pETHCTpAIK OYyAyT MPOUYECPKH);

RsSI, dBm
-120 0
-115 0
-110 0
-105 8
-100 17
-95 25
-50 33
-85 42
-B80 S0
-73 58
-70 67
-65 73
-60 83
-33 92
-50 99 o
a5 39 NN — HOMep aKTUBHOU KOH(PHUTYpaIHH;
10 39 M — pexkxum, 0 — knueHt, 1 — cepsep;
-35 99 S — craryc, Hannuue coenuHeHus ¢ cepsepoM (0 - HeT, 1 - ecTb).
-30 599
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13.5 3axpbITh KpBILIKY KIEMMHOH KOJIOJIKH.
13.6 Hamnanka

3aKpbITh KPBIIMIKY KJIEMMHOW KOJOJIKH. BKIOUMTh cereBoe HamnpspkeHue. CYETYMK JOJKEH MEPEerTH B
pabouee cOCTOSTHHE: MTOCTIEI0BATEIbHO MOSBUTCS 3 COOOIIEHUS:

. «M XX-XX», rae «XX-XX» - BApHaHT UCTIOJHEHUS U MOIU(DUKAIIS CUCTUHNKA,;
. «crc 0000» - mpu OTCYTCTBHH OIIMOOK MeTposoruueckoi yactu I10;
. «Br XXXXX» - pe3ynpTar caMoauarHocTuky, rae XXXXX — koa omMOKU B MIECTHAALATCPUIHOM

BHJIC, K&XKIbI YCTaHOBJIEHHBIH B «l» OHUT KOTOpPOW COOTBETCTBYET ompeneiaeHHON ommOke. Kombl ommbox
npuseneHsl B [Ipunoxenun /1.

Jnis Hanagaku ¥ paboThl ¢ CYETYMKOM HCMOb30BaTh mporpammy “‘Konduryparop ycrpoicts «Ilymscap»”,
KOTOPYIO MOKHO CKayaTh ¢ cailTa www.pulsarm.ru.

C noMoImpI0 TPOrpaMMbI-KOH(GHUTYpaTOpa HUCHOJIb3YSd JOCTYINHBIA KaHal CBS3U TOAKIIOYUTBCA K
JIEKTPOCYETYHUKY U MIPOBEPUTH NMPABUIBHOCTh NOJKIIOUEHUS CHIIOBBIX Iienel. J{i1st 3Toro Heo6X0MMO YCTaHOBUTD
CBSA3b CO CUETYMKOM M OTKPBITh BKIaJKy «BekrorpamMmma». 3HaueHHs] aKTUBHOW MOIIHOCTH MO kKaHaitam A u B
JOJKHBI OBITH IPUMEPHO OJMHAKOBBI U TMOJI0KUTENIBbHBI IPU HAIMYUK HArpy3KH B IIETIH NOTPEOUTEIS.

Y6enuTbes, YTO Ha UHANKATOPE OTOOPAXKAIOTCs TEKYIIHME TOKAa3aHUs CUETYMKA 110 NOTPeOJICHHON aKTUBHOM
sHepruu (cM. Ilpunoxenue I'). Pekomenayercs 3amucarh mokasaHus 1o BceM 4 tapudam, gaxe €ciau CYCTUYHK He
IUTAHUPYETCS UCIOJIb30BaTh B MHOTOTAPU(PHOM pEXUME.

[TyckoHananka Ha 00BEKTE 3aKIIIOUAETCS B CIEAYIOIIEM:

3anuch B CYETYMKAX CETEBBIX aApEeCOB (HOMEPOB KBAPTUP WJIU JOMOB);

YcraHoBKa 1aThl U BpeMEHU ™

3anuck TapuHOTO pacIHCaHUs*;

3anuch peKUMOB UHIIUKAIIUN .

* orepary BBITOJHSAIOTCS, €CJI HE00X0IMMO MMOMEHSITh YCTAaHOBKH, CIICTAHHBIE HA 3aBOJIe-M3TOTOBHUTEIIE.
13.7 BBeaeHuUe B dKCILUTyaTallUIO

3aKpBITh KPBIMIKY KJIEMMHOM KOJOAKH, U OTUIOMOMPOBaTh €€ TII0MO0ii SHeprocHa0Karole opranu3aluy.

Ilepen ycraHOBKOM cueTyMKa Ha OOBEKT HEOOXOIMMO H3MEHHTH 3aBOJICKHE YCTAaHOBKM, €CIIM OHH HE
yIOBJIETBOPSIOT morpedutens. IlepenporpaMMupoBaHre MOKHO MPOU3BECTH dYepe3 IUGpPOBOM HHTepdeiic ¢
MIPUMEHEHHEM KOMITBIOTEpA U MPOrpaMMBbI-KOH(HUTypaTOpa.

C‘IGT‘II/IKI/I, BBIHYCKaeMBIe Hpe,Z[HpI/ISITI/IeM — HU3TrOTOBUTECIIEM, UMCIOT 3aBOJCKHC YCTaHOBKI/I 10 YMO.H‘-IaHI/IIO,
MpUBeIeHHbIE B Tabmuie 16.

Tabmuma 16
Haumenosanue 3nauenue
3aBOJCKOI HOMEP YKa3aH Ha JIMLEBOMU MaHEIH
CeteBolt agpec paBEH 3aBOJICKOMY HOMEpY
[Taposie moctyna 1 ypoBHs npu pabote B mpoTokouie Ilymnbcap 111111
[Taposib Ha yTenue (LLS) 123456
[Taposib Ha yTenue (HLS) 123456

C 7:00 o 23:00 — 1 Tapud

TapudHnoe pacnrcanue C 23:00 110 7:00 — 2 Tapud

Kanenaapp HecTaHIApTHBIX JHEN He ycranosieH
JlaTa u Bpemst MOCKOBCKOE
[lepuoa uHAMKAIUU 5 cek
Pexxum nHAUKanuu HUKIAYSCKUIN

- akTHBHAas >Heprus no 1 Tapudy;
- aKTUBHAs 3HEPTrus 1o 2 Tapudy;
- Jara;

- Bpems

Pexxum oToOpakeHUs 110 yMOJTYaHHUIO
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[Ipomomxenue Tabmuub 16

Haumenosanue 3nauenue
YcTaBku 0 HANPSKEHUIO:
HH/[3 218 B
BHJ[3 242 B
HI3 207 B
BI[3 253 B
YcTaBku 1o 4yacTore:
HH][3 49,8 I'u
BHJ[3 50,2 'y
HI3 49,6 I'u
BII/[3 50,4 'y
YcTaBku o TOKY Imakc
YCcTaBKM 10 MOITHOCTH Unowm * Imakc

3aKka3zyuK MOXET IpUciIaTh He0OXOIUMbIE €My YCTAaHOBKH, B 3TOM Cilydae OyAyT 3amucaHbl TpeOyemble eMy
napaMeTphl.

Ecnu cuetunmk OyJeTr SKCIUIyaTHMpPOBAaThCS NpPU KpAaHMX HIDKHUX NpPEJEeNbHBIX TeMIepaTypax, To
HE00XOAMMO YCTaHOBUTh BPEMs aBTOIEPEKIIIOUEHUsI MEHIO He MeHee 10 cekyH.

BHUMAHHE! Ilepeo ycmamnoekoii cuemuuxa Ha 00beKm He0OXO0UMO U3MEHUMb RAPOIU 60
uzbejicanue HECAHKYUOHUPOBAHHO20 OOCHMYRA K HNPOZPAMMUPYEMBIM NAPAMEMPAM CUEMUYUKA uepes
unmepdgeiicol ceazu!

Ecnmu mpubop Haxomwics B YCIOBUSX, OTJIMYHBIX OT YCJIOBUH OKCIUTyaTallMd, TO MEped BBOJIOM B
HKCIUTyaTal0 HEOOXOJMMO BBIZIEPKATh €0 B YKa3aHHBIX YCIOBUAX HE MEHee 2 4.

BHUMAHHE! Ilpu ooOHapyycenuu HeucnpasHocmu  cuemuuka IKCnayamayus npuoopa
3anpewiena!

YCTaHOBUTH CUETYMK Ha MECTO JKCIUTyaTallld, MOJIKIIOYMUThH LIENN HAINPSDKEHUS U TOKA B COOTBETCTBHM CO
CXEMOM, TMPUBEICHHOW Ha 3allUTHOM KpbILIKE WiIM YykazaHHoW B Ilpwioxenun b nHactosmero PO. Ilpu
HEOOXOJMMOCTH MOJIKIIOUUTh UHTEp(EHCHBIE 1IeTTH.

13.8 s cuerunkoB ¢ GSM unTepdeiicom He0OX0MMO YCTaHOBUTh CUMKAPTHI B JIOTKH. 3aKPYTHTh pPa3beM
AHTCHHBI U YCTAaHOBHUTH aHTEHHY B MECTO C JJOCTATOYHBIM YPOBHEM CHUTHAJA.

BHUMAHHE! Ilooknrouenue e6cex ueneil cuemuyuka u YCMAHOBKA CUMKApmM U AHMEHH
npou3eo00ums npu 00ecmoveHHou cemu!

3aKpBITh KPBIIIKY KIEMMHOW KOJIOAKH, ¥ OITIOMOMPOBATH €€ IIIOMOO0 SHEprocHa0KaroIIeii opraHu3alyu.

Jnst cuerunkoB ¢ GSM wuHTEepdeiicoM mociae mojaud NUTaHUS PEKOMEHIYeTCsl C IOMOIIBIO ONTOINOpTa
IIPOKOHTPOJIMPOBATh YPOBEHb CUTHaNa U craryc Mozema. IloapoOHyro mH(popManmio MoXKHO HailTh B PykoBoxctse
orieparopa nporpammbl-koHpuryparopa «DeviceAdjuster.exe».

14 TEXHUYECKOE OBCJIIYKNUBAHHUE

K pabote mo TexHmueckomMy OOCITY)KMBaHHUIO CUETYHMKA TOMYCKAIOTCS JIMIA OpraHU3alu, SKCIUTyaTHPYIOIIUe
CUYETYHNKH, W3yYMBIINE HACTOAIIEC PYKOBOJACTBO, MPOMIEIIINE MHCTPYKTaX IO TEXHUKE OE30MacCHOCTH M HMMEIOIINe
KBATU(UKAIIMOHHYIO TPYIIITY 110 3JIEKTPOOE30MacHOCTH He HUKE 3 A1 AnieKTpoycTaHoBok 10 1000 B.

OO6cnyxuBaHue TIepel TOBEPKOM 3aKIIIOYAETCs B 3aMEHE JINTUEBON OaTapeu.

15 ITOBEPKA

[ToBepka cueTynka TPOU3BOAUTCS NPU BBIMYCKE W3 MPOU3BOJACTBA, IIOCIE PEMOHTA M MCTEUEHUU
MEXITOBEPOUHOTO MHTepBaia 1Mo jgokyMeHTy MII-HUI[D-082-25 «CyeTunky 3JIeKTpHUIECKOW dHEPTUU Tpex(a3Hbie
[TYJIBCAP. Metoanku noBepKu».

MeKIIoBEpOUHBIN UHTEPBAIL:
- 16 et 11 CYETUMKOB KJ1acca TOYHOCTH | IpH M3MEPEHUH aKTUBHOW AJIEKTPUYECKOU SHEPTUH;
- 10 net s cuerunkoB KinaccoB TouHOCTH 0,25 1 0,5S npu M3MepeHnn akTUBHOM JIEKTPUUYECKOM SHEPTUU.

[lepuonnyeckas noepka B PecniyOmnnke Kazaxcran npoBoanuTCst OAMH pa3 B BOCEMb JIeT. B 1pyrux crpaHax -
COIUIACHO HALIMOHAJIBHOMY 3aKOHOJATEIIbCTBY.
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16 ITPABHUJIA XPAHEHUS, TPAHCIIOPTUPOBAHUA U YTUJIN3ALIUN

16.1 CueTunk B YNAKOBKE MPEANPHUITUA-U3TOTOBUTENS CIEAYyeT TPAaHCIOPTUPOBATh JIOOBIM BHIOM
TPAHCHOPTa B KPBITHIX TPAHCIOPTHBIX CPEICTBaX Ha Jr0Oble paccTosHusA. Bo Bpems TpaHCOpTUpOBaHUS U
MOTPY30YHO-PA3rPy30UHBIX PAa0OT TPAHCHOPTHAs Tapa HE JOJDKHA MOJBEPraTrbCs PEe3KUM yaapaMm U IMpsIMOMY
BO3CHCTBUIO aTMOC(EPHBIX OCAJIKOB U IBLIH.

16.2  IlpenenpHbIC YCIOBHUS XpaHEHHS M TPAHCIIOPTHPOBAHUS:

- TeMITepaTypa OKpPYKaroIIero Bo3ayxa oT Mmunyc 45 no mitoc 70 °C

- OTHOCHTEJIbHAS BIIAKHOCTh BO3/lyXa He Ooiee 95%;

- atMocdepHoe nasienue He Menee 61klla (457 mm pt. cT.).

16.3 Xpanenue mnpuOOpoB B yHAKOBKE Ha CKJIaJaX HW3TOTOBUTENSI M TMOTPEOUTENsT  JOJKHO
COOTBETCTBOBATH YCJIOBUSAM XpaHeHus «3» o 'OCT 15150-69.

16.4 VYrtwmsamus npubopa TPOUZBOTUTCS B COOTBETCTBUM C  METOAHMKOW,  YTBEPKICHHOU
l'ocynapcrBeHHBIM KOMUTETOM P® 10 TEIEKOMMYHUKALUSIM.

17 I'APAHTUUHBIE OBA3ATEJBbBCTBA

17.1 Tlpm mocTaBKe cuUeTYMKa TOTPEOUTETIO MPEANPHUATHE-U3TOTOBUTENb TapaHTUPYET COOTBETCTBUE
cuetunka TpeboBanusM IOTJIN.422863.002 TY npu coOmoaeHHH NOTPEOUTENeM YCIOBHHA SKCIUTyaTallud U
COXPaHHOCTH TIOBEPOYHBIX TJIOMO U TapaHTUHHON HAKJICHKH.

17.2  TapaHTuiiHBINA CPOK — 7 JIET C JATHI IEPBUYHOM MMOBEPKH /10 BBOJIA B SKCILUTYaTALUIO IPU COOJIIOICHUN
YCIIOBHUH 3KCILTyaTalluH.

17.3 Tapantum nOpeAnpUSATUA-U3TOTOBUTENS CHUMAIOTCA, €CJIM CYETYMK HMMEET MEXaHUYECKHUE
MOBPEXICHHS, @ TAKXKE, €CIIM COPBAHbI MM 3aMEHEHBI TUIOMOBI CUETUYHKA.

17.4 HW3rotoBUTENnh HE MPUHUMAET PEKIAMAalllU, €CIM CYETYMKH BBIILUIM M3 CTPOS IO BUHE MOTpEOUTENs
M3-32 HENpPaBWJIBHOM OKCIUTyaTalldd WM TPH HECOOMIONEHUHM YKa3aHWW, TPUBEJCHHBIX B HACTOALIEM
«PykoBoacTBe».

[Io Bcem BompocaM, CBSI3aHHBIM C KayeCTBOM IPOJYKIHHU, CIEAyeT oOpamiaThCs B
CepBHUCHBIE IIEHTPHI MNpeAnpuATUsi-u3roroButens. WMHdopmanus 1o CcepBUCHBIM LEHTPaM
nocrymnHa no QR-kony.
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MNPUJIO)KEHHUE A
TABAPUTHBINA YEPTEX CYETUHUKA
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Pucynok A.1 — 'abapuTHBIN 4epTekK CUETUHMKA B KOPIYCE C YHUBEPCATBHON YCTaHOBKOM
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Pucynok A.2 — 'abapuTHBIN 4epTEkK CUETUMKA B KOPIYCE CILTUT (C pa3IebHON apXUTEKTYPOiL)



e

N

& |3

Bl

Pucynox A.3. — ['abapuTHBII 4epTEX KOMIAKTHOTO (MajgoradapuTHOTO) CUETIMKA
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Pucynox A.4 — ['abapuTHBII YepTexK BEBIHOCHOTO WHIUKATOPa



MMPUJIOXEHUE b
CXEMA IMMOAKJTIOYEHUS CHETYUKA U MAPKUPOBKA BBIBO/10OB
b1 Cxewmrl Bkimrouenud cuetunka [IYJIBCAP 3/2 u ITVJIBCAP 3/3.

b1.1 HenocpeacTBeHHOTO BKIIOYEHUS.

1 2 10
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Bb1.2 C tpems usmeputenbHbIMU TpaHchopMaTOpaMu TOKA.
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b1.3 C nByms u3mMepuTenbHbIMU TpaHc(hopMaTOpaMu TOKA.

r H
10 . O 1
20O 02
30 - O3
00 Oo

b2. Cxemsl BkimroueHus cuetunkoB [IYJIBCAP 3/1.
Bb2.1 C tpems u3MepuTeIbHBIMU TpaHC(HOPMATOpaMH TOKA M HAPSKCHHS
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YL
Eia'a'a'a\
LYY
r H
10 = . ; o X
20O [- 02
30 . ] O3




B2.2. C Tpems nu3MepuTenbHBIMH TpaHCc(hOpMaTOpaMu HAMIPSDKEHUS U ABYMS TpaHC(OopMaTopamMu TOKa.
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b2.3. C nBymMst u3MepUTEIHLHBIMU TPaHCPOPMATOPAMH HAMPSHKEHHS M IBYMS TpaHC(hOpMaTOpaMu TOKA.
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b3. Cxema noakioyeHus THTEPPEHCHBIX 1eTe.

B3.1 Cxema BxmoueHHs HMHTEP(EHUCHBIX  CUCTUYMKA  DJIEKTPHUUECKOW  SHEPruM  Tpex(azHOro
MHorodyHkimonanpHoro [TYJIBCAP B koMITakTHOM KOpITyce
Omeex praepikoi doropey
15
16
17
18
1% [ 1 =i
0 @
. h
e O
1" 7 13 %
B r=—1
[ & ||-I=-l
i
— Ynpobaemz ﬁau:upnlannu |'|E.'I:
Tabnuia >IEeKTPUYECKUX TOAKITFOYCHUI Tabnuira cocTosTHUS TTepeKIIoUaTess OJIOKMPOBKH pesie
[Tonoxxenue CocrosiHue pene
Ne Lenb Haznauenue p
nepeKIIoyaTens
YnpaBiieHre no uHTepdenc
18 0B ABTO P DaspelicHo pheticy
RS-485
14,19 | 485A Bk Pene Bcerga 3aMKHYTO
13,20 | 485B Brixin Perne Bcerga pa3oMKHYTO
11,15 +A UcnbiTaTenbHble BBIXOABI
12, 16 | O6mmii AKTUBHOW U PEaKTUBHOMN
b
SHEPruun
21 R P

B3.2 Cxema BKIIOYEHUST HMHTEPPEHCHBIX IENeld CuUeTuyMKa OHIEKTPUYECKOH OSHEPruu Tpex(azHoro

MHorodynkimonanpHoro [IYJIBCAP B kopnyce Criut

Omeex pezepbrou domapey

L_.L /I,...uu-\..._..-_n‘_nu--‘...—_m...—.-\_--_-_.-_.---.v..-..n.r-q,-.—-_--._-_.-._-\..'._.\,-,_-_-_.—..\.._,-_,-..-._.-‘_',-_-‘_.\,_J..._.I

‘,--...a|,.__nla.-l_-u--.—..-\.-..,--.__-n,r-.-...-..--..,--..—.-...--,,-n-.-.---.----.--b--...-.—-.,—----.----»--,--.—-.-a.--_,,--—-_nm-u-n—.-\_-\lg—.-\_m-\,lu-_.

L)

@

o
@
< @

Ynpofinenue dnoxupobrou pene
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b3.3 Cxema BKkIIOYeHUS HHTEp(EHCHBIX IeMed CcYeTYMKa JIIEKTPUYECKOH SHEprud Tpex(azHoro
muorodyukiuonansHoro [TYJIBCAP B yHuBEpcabHOM KOpITyCe.

Pa3bem Pa3Lem Pa3veMm
SIM-kapml QHMEHHBI Ethernet

Tabnuia MK TPUUECKUX TOKITIOYCHHIA

Ne Ienb Haznauenne | Ne Ienb Haznauenue
11 0B Tepabiii 19 +A )
12 AS5A uaTepdeiic 20 OGumii I/ICHI)ITaTeJIBIEBIe BBIXO/Ibl aKTUBHOM
Y pEaKTUBHOU SHEPTUU
13 | 485B RS-485 21 | 4R
14 +12B Bxon 22 Brixon 1
pE3epBHOTO
15 0B MUTAHUS 23 OOmuit JIucKpeTHbIE BBIXOIbI
16 0B Bropoit 24 Brixox 2
17 485A HHTep(beﬁC
18 | 485B RS-485
Tabnuia cocTostHUsI BCTpoeHHOTO pene («biok.»)
No [TonoxxeHue nepeMbluyKu CocrosiHue pene
1 OTCYTCTBYIOT Ynpasnenue o uHTEpPEiicy pazpemnieHo
2 1-2 KOHTaKThl 3aMKHYThI Pene Bceraa 3aMKkHYyTO
3 2-3 KOHTAKThl 3aMKHYTBI Pene Bceraa pasoMKHYTO
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IMPUJIO)KEHUE B
YHPABJIEHUE PEJIE B CHETUUKAX ITYJbCAP

B cuerunkax Ilynbcap HemocpeICTBEHHOIO BKIIIOUEHHUS CO BCTPOCHHBIM pelie, a TakKe B CUETUYHMKax
MOJIYKOCBEHHOTO ¥ KOCBEHHOTO BKJIIOUEHHS C BBIXOJIAaMU YIPaBJICHUS BHEIIHHUM KOHTAaKTOPOM peajiu30BaHa
clIeytoIlias JOruKa yrpaBJeHUs pee.

1. [Ipu ycranoBke Quaxka «/[ucTaHIIMIOHHOE OTKIIOYEHHE» U Ha)XKaTHH KHOIIKH 3alKCh (IIPU YCIOBUU
COEIMHEHHS CO CUETYMKOM C BBOJIOM MPABHJIBHOTO NAPOJISl HA 3aMKCh) CUETYHK Cpasy Mocje MOTydYeHHe KOMaH bl
OTKJIFOYAET MOTPEOUTES.

JAMCTaHINOHHOE OTEHOYEH ME

[ ] Omentouenne mpu sckp it kKo pnyca

[ | OTkniou e mipy BCKpEITUM KNEMMHOI Konoaku

[ ] OTkniou eHne mpl AETEKTMP OBAHMM BOZAEACTENA MEMHUTHOTD N oA

I:l OrpEHHHEH WE N HaMpAsEHAN D

Han paxcerne oTenrode Hiaa [B] 265,000

[] OrpaHuYeH e No MOLLHOCTH

AxTHMEHAA MOWHOCTE M0 Tapuwdy 1 [Br] |

AKTHMEHAA MOWWHDCTE N0 Tapudy 2 [Br] | 0 |
AKTHMEHAA MOWHDCTE N0 Tapudy 3 [Br] | 0 |
AKTHMEHAA MOWHDCTE N0 Tapudy 4 [Br] | 0 |

I:l Orpan—mH HME N 2 HERTK

AkTMEHAA SHEPrAA Mo Tapudy 1 [kKBT-u] | Oe [
AKTHEHAA FHEpriMA No Tapdy 2 [kBT-y 0.00
P Py
AkTasHAA SHEPrAA Mo Tapudy 3 [kBru] | 0.0e [
AKTMEHAA ZHepriA No Tapdy 4 [kBT-y 0.00
pi prdy
KpuTepuii He aKTHEEH Kpwurepnii akTuseH Ol gaHKe KHOMEK
| ¥ UYrenwme | | . Zanuce

IMocne cHsaTHS (axka MOTPEOUTENb MOAKIIOYACTCS B TEUCHUE OJHOW MHHYTBI, €CIIM TOJbKO HEe Oblia
yCTaHOBJIEHA ONIUs «BKJIIOUEHHE OTPEOUTENST KHOIMKOM», B 3TOM ClIydae BKIIOUYEHHE HMPOHM30MIET TOJIBKO IOCIE
HaaTus 1000 U3 KHOMOK mpudopa.

|:| Brntouenne notpebutens kHonkoM CTentodvero

|:| Bpema HakonneHna cpegHeid MmowHocT cek |
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2. [Ipu yctaHoBke (JaXXKKOB M3 CIHCKAa M HAXKATMM KHOIKM 3alKCh (MIPH YCIOBUU COCTUHEHHS CO
CYETYMKOM C BBOJOM ITPaBUJIBHOTO NAPOJIsl HA 3aIIHCH):

. «OTKIIIOYEHHE NPU BCKPBITUN KOPITyCa»;
. «OTKIIIOUEHUE TPU BCKPBITUH KPBIILIKH KIIEMMHOM KOJIOJIKH»;
. «OTKIIIOYEHNE NPU ACTEKTUPOBAHUH BO3CHCTBUS BHEIIHETO MATHUTHOTO MOJIST»

CUYETYMK TPU BO3HUKHOBEHHUU COOBITHS, OTMEUYCHHOTO ()JIKKOM, Cpazy OTKIOYaeT moTpedutens. Ecmu
COOBITHE aKTUBHO M OTKIIOUYECHHE MPOU3OILIO0, TO OHO OyIeT OTMEUEHO KpacHBIM (poHOM, MHade ()OH OCTaHETCS
TOJIyOBbIM.

[ | Ancranuynonroe otknouenmne

OTKAHIHEHWE NPW BCKPBITHA KOpMyca

|| OTenrouerme npw BCkpBITM KNEMMHOI KoNoAKN

[ | OTkntouerne npu geTeKTMpOBaHMM BOSAERCTENA MATHWTHOTO No/A

I:l GF[CIEHW—IEHME no HanpAXEHMHY

Hanpaxenwe otknrouerun [B] 265,000

[] OrpaHUHeHE No MoLLHBCTI

=1

AkTuEHan mowHocTe no Tapudy 1 [Br] |

=

AKTMEHAA MOWHOCTE no Tapudy 2 [BT] |

[==1

AKTMEHAA MowHoCTe no Tapudy 3 [BT] |

=1

AKTMEHAA MOWHOCTE no Tapudy 4 [Br] |

I:l OFFIEHW—IEHI."IE no IHEQTAKA

AkTnEHaA 3Heprua no Tapudy 1 [kBr-u 0.00
p prgy
AKTMEHAA 2HEpruA no Tapudy 2 [kBr-u] | 0,00 |
AxteHan 3Heprua no Tapudy 3 [kBreu] | 0,00 |
AkTueHan 2Heprua no Tapudy 4 [kBr=u] | 0.00 |
KpuTepni He akTUEEH KpuTepuii akTHEBEH DngaHne KHOMEN
| * UYrenne | | & Januce

[Ipu nponaganuu ycIOBUS OTKIIOYCHHS TOTPEOUTENh MOIKITIOYACTCS B TEUCHUU | MUHYTHI, €CITU TOJIBKO HE
ObUTa ycTaHoBJIeHa onius «BkiatoueHne moTpeOuTens KHOMKOM», B 3TOM cllyyae BKJIIOUEHHE MPOU30UIET TOJIBKO
MocCIie HaXkaTus JTF000H U3 KHOMOK mprudopa.
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3. ITpu ycranoBke ¢naxka «OrpaHudeHre Mo HAMPSHKCHUIO» U HAXKaTUM KHOIIKH 3alMCh (IIPU YCIOBUU
COEJIMHEHUSI CO CUETYMKOM C BBOJOM IPABHJIBHOIO Mapoiisl Ha 3alKCh) CUETYMK OTKIIHOYAET MOTpPEeOUTENs MpU
IIPEBBILIEHUH JIEHCTBYIOIIErO BXOIHOTO HAMPSKEHMSI IEPEMEHHOIO TOKa BEIMYMHBI 265 B.

|| AncTaHumoHHoe aTkAMOYEHIE

|| Otknreuerne npn eckpeman kopnyca

D OTknHYeHne NPW BCEPERITHA KNEMMHOW KooK

|:| OTenHodeHne NPy JETEKTUROEAHWIN EEI?-,ﬂ,EﬁCTEI.ﬂH MarHMTHOro NonA

DFPEHH'—IEHHE no HanpAXEHNH

Ty

HanpsaxeHnue oTentouenna [B] 265.000

[ ] OrpaHWYeHme No MOoLLHGCTH

[=]

AKTWEHEA MOWHOCTE No Tapudy 1 [Br] |

[=]

AKTWEHAA MOWHOCTE No Tapudy 2 [BT] |

=1

AKTWEHAA MOWHOCTE No Tapudy 3 [BT] |

=]

AKTWEHAA MOWHOCTE No Tapudy 4 [BT] |

D GFFIEHH'—IEHHE no IHERTHN

ArTreHan aHepria no Tapwgy 1 [kBreu] | 0.00 |
AxtueHan anepria no Tapudy 2 [kBrey] | 0.00 |
AxtueHan aneprua no Tapudy 3 [kBrey] | 0.00 |
AxTvEHan aneprua no Tapudy 4 [kBrey] | 0.00 |
KpuTepwid He aKTHEEH KpuTepuii akTMEEH O3NgaHWE KHONKKW
* YreHue | | 4 Janwce

IIpy CHW)KEHHMH HANpsDKCHHWs HWD)KE JTOM BEIMYMHBI CYETYMK B TEYEHWHM | MHHYTBI IOAKIHOYAET
noTpeOuTeNsl, ecM TOJIBKO He Oblla YCTaHOBJIEHA OMIMs «BKiIroueHHe MoTpeOUTeNs KHOMKOW», B 3TOM CiIydae
BKJIFOYEHHE MIPOU30MAET TOIBKO IOCIIE HAaXKaTHs JII0OOH M3 KHOIOK npHroopa.
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4. [Tpu ycranoBke ¢uaxka «OrpaHHueHHE» 10 MOITHOCTH MOXKHO 337aTh WHAWBUIYAIBHO 110 KaXIOMY

Tapudy MaKCHUMaJIbHYIO CPEIHIOI0 MOIIHOCTh, TMPU TPEBBIIICHUH KOTOPOM CYETYUK ABTOMATHUYECKU OTKIIFOUUT
MOTpeOUTES.

CueTurK BBIYHCISAET CPEIHIOI MOIIHOCTh IMOTpEeOUTENss Ha HMHTEpBaie, yka3aHHOMY B mojie «Bpems
HAKOIUIEHUS CPEIHEN MOILIHOCTH».

i OBwaa nndopmayna ® Tekylwme nokazanna 5 ApxuBHele nokasaHua X NMapamerpel ycTpoiictea J. BextopHas guarpamma (3] Tapudroe pacnucarne O KypHan cobuimaii = PesWMEl HHAME
Buibop scex napamerpon | Coxpanuth BriGpanHsn

Obue

[] Rara v epema 01.01.00 @ [ Nepuoa usmennemoro apxnsa | manyTa

[] Aeyranpasaertei yuer Omicniouero = | [[] Brntouenme notpeburens kronkod Orknioseno

[_] Denn apxueuposanma mecauroro apxusa He nenonesyerea - Bpemn HakonneHwa cpegHei MowHocT cer | 60

["] Minrepean nposepin pene Ha sknovenne cer | 1

[Ipu npeBbIIEHUH 3TOTO 3HAYEHUS TPAHULIBI JJISl TEKYIIEro Taprda IPOUCXOIUT OTKIIOYEHHE MOTPEOUTENs
Ha BpPEeMsI HaKOIUJIEHUs CPEAHEN MOILHOCTH.

[ | Ancranumennoe etkamouerme

[ | Ovknroqenne npu scipeimim kopnyca

[ ] Omknrouenne npu Bcipeimin knemmHoi Konogrm

[ ] omentouenne MK AETEKTEOBAHWN EO3AEACTENA MATHWTHOMD NOJA

|:| OFPEHMHEHME N HanFAMERN HY

HanpsseHue oTkatodeHna [B] 265.000

OFFIEHW-IEHME no MOLWHOCTHA

AKTMEHAA MOWHOCTs no Tapudy 1 [Br] | 000 |
AxTnEHAA MowHoCTE No Tapudgy 2 [Br] [ 15000 |
AKTMEHAA MOWHOCTs no Tapudy 3 [B1] | 0000 |
AxTnEHAA MoWHOCTE No Tapudgy 4 [Br] | 30000 |

|:| |:]r[::laHI.-'I'-IEHI.-'IE no FHERTUA

AxTneHan zHeprna no Tapwugy 1 [kBr=u] | 0.00 |
AKTMEHAA 3HEprUA No Tapudy 2 [kBreu] | 0.00 |
AxTneHan zHeprua no Tapudy 3 [kKBTeu] | 0.00 |
AKTMEHAA 3HEpTNA No Tapudy 4 [kBT=u] | 0.00 |
KpuTepui He aKkTUBEH KpuTepuil akTueeH OxMpaHWe KHOMKKW
| ¥ UYrenue | | 4 3annce |

Ilocne OKOHYAaHMS 3TOr0 BPEMEHU MPOUCXOAUT BKIIOUCHHE TOTPEOMTENs, €CIU TOJBKO He Oblia
yCTaHOBJIEHA ONIUs «BKJIOUeHHE MOTPEOUTENST KHOMKOM», B 3TOM ClIydae BKIIOYEHHE HMPOM30MIET TOIBKO IOCIE
HakaTust 1000 U3 KHOMOK mpudopa.
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5. ITpu ycranoBke ¢naxka «OrpaHuueHHE» M0 SHEPTHH» U HAKaTUM KHOMKHU 3alUCh (TIPH YCIOBUU
COEJMHEHMS CO CYETUMKOM C BBOJOM IIPaBUIIBHOTO MAPOJIs HAa 3alIMCh) MOYKHO 331aTh NHAUBUAYAIBHO 110 KaXA0OMY
Tapu(y MakCUMaJIbHOE 3HAYCHUE HAKOILJICHHOW (MpeoTuIaueHHOM) SHEPTUH, TIPH MPEBBIIIICHUN KOTOPOH CUETUHUK
aBTOMATHYECKH OTKJIIOUUT MOTPEOUTEII.

[ | Ancranumonnoe oTkntovenne

[ | Oknarouenne npu sckpeimim kopnyca

[ | Omkntouenne npu sckpeimim knemmHoi konogew

[ | OTkatoueHne npu AETEKTMPOBAHUN BO3AEACTEMA MATHITHOMD NoAA

D OFFIEHH'—IEHIHE no HAaNPAXREHN Y

Hanpsxedwne otknroueqna [B] 265.000

[] OrpaHuyeHne No MOLLHOCTH

AkTMEHAA MowWHoCTE o Tapudgy 1 [BT] | 000 |
AKTMEHAA MOwWHOCTE No Tapudgy 2 [B1] | 15000 |
AKTMEHAA MOWHOCTE No Tapudy 3 [Br] | 30000 |
AKTMEHAA MOWHOCTE No Tapudy 4 [Br] | o000 |

OFFIEHH'-IEHHE no FHERTIKA

00.00 |

AkTneHan 2Heprna no Tapwdgy 1 [kBT=u] | 150400.00

AKTWEHAA IHeprna no Tapudy 2 [kBT=u] | SC'EC'Cl.C'C' |
AkTmeHan 3Heprva no Tapwdy 3 [kBr=u] | 999999.00 |

AxTnEHaR 3Heprna no Tapudy 4 [kBreu] | 99558500 |

KpuTepuiil He akTHEEH Kpurepnii akTMeEH CmgaHne KHoMKKW

| * UYreHue | | & Januce |

Bkimrouenne mpomsoiiger b0 MpHM HACTYIUIGHUM BpPEMEHH Jpyroro Ttapuda, 10 KOTOPOMY YCIOBHE
MPEBBILICHUS] HAKOIUIGHHOM OJHEPrUM HE BBINOJNHACTCSA, JIMOO TP H3MEHEHUH 3HAueHHs IMopora (OIJiaThl
NOTpeOUTeNIeM OYepeTHOM MOPIMK YHEPTUH), €CIU TOJIIBKO HE ObLIa ycTaHOBJIEHA onuus «BkiIroueHne norpeduTens
KHOTIKOi1», B 3TOM ClTy4ae BKJIIOUEHHE MPOU30UIET TOJILKO MOCIIe HaXaTus JI000i 13 KHOMOK mpuoopa.

JIaHHBI peXUM MOXHO HCIIOIb30BaTh, HAIPUMEDP i1 aBTOMAaTUYECKOIO YIPABICHUSA YIUYHBIM
ocseieHueM. @opmupyetcs TapudHoe pacnucanue, rae JUis KaKI0ro Mecsaua rojaa st Tapuda 1 ykazpiBarorces
TPaHMIIBI CBETJIOTO BPEMEHHM CYTOK, ais Tapuda 2 — temHoro. s Tapuda 2 yka3plBaeTCs MaKCUMalbHOE
3HaueHue, 999999,99 kBtu, nisa tapuda 1 — 0 kBtu. B pesynpraTe mpu Hactymienuu 1 tapuda mpoucxoguT
MOJIKIIIOYEHUE OCBEILECHHs, TPU HACTYIUICHUH Tapuda 1 — BBIKIIIOUCHHE.
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MNPUJIIOKEHHUE I
MEHIO UTHANKATOPA

[TpuBeneHbl Bce BO3MOXKHBIE PEKHUMBI OTOOpaxkeHHs. OTpaHUYUTh CIHUCOK PEXKHMOB M 3a7aTh BpeMs

NEPECKIIOYCHUA MECXKAY HHUMH MOXHO IIpHU

«deviceAjuster.exe».

3aKase

nim cC

MOMOIIbIO  TPOTpaMMBI-KOH(pUTYpaTopa

[Ipu crapte nmporpaMMHOTO oOecreyeHHs MOcieA0BaTeNbHO oToOpaxarTces: Bepeus 110, nukmmueckas

KOHTpOJbHAasE CyMMa METPOJIOTUYECKU

CaMOIHUAarHOoCTUKH. I[aﬂee MMOCJICA0BATCIBHO 0T06pa>1<a10Tc;1 BCC pa3pCHICHHBIC PCIKUMBIL.

Coobuy

Y

us Ha
Bepeus ITO
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Mo

|
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M- @ UPEC®
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(5-19-23
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r 23
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9. Heticmeyiougee sHawenue

10. Hedicmeyioujee snavenue

11. Jelicmeyiowyee snaverue

12. Heticmayiowjee snavenue
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0213 00083 . HHHEE I I E L0 s 0858 -
® @ @ @ @ @
13. deiicmayiowyee snauerue 14. Cymmapnan axkmushan I5. Axmuenas mownocms 16. Akmusnaa mowHocme 17, Axmusnas mougnocms I8. Cymmapran peakmuenan
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23934 . 0563 & 1204 & 0180 5 0482 s a23{ s
@ e @ @ @ e
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27. Kosphuyuenm morgrocmu 28, Kosghpuyuenm mowgnocmu  29. Kosghdhuyuenm mowpnoemu  30. Kosghpuyuenm mouwnocmu

daza C cymmapnsiil no 3-m gazam paza A pasza B gaza C
63U n L1 £] au £] 3310 2] 530 2] 11U n
o435y F 4998~ | 05 wof | £05 w£ol | £0% wod | C0% 00l
3 1. Cymmapuan axmusnan 32, Cymmapnas peaxmuenas 33, Cymmapnasn peakmusnas 34. Tapuch 1 35. Tapucp 1 36. Tapugp 1
IHEpIUR anepeua Q1 anepaun 04 AKMUBHARA IHEPLUA eakmuenas snepeun Q1 peakmugnan snepeus 4
B0 A+ I 380 +R 3 Y8l -r I BiA+ T 81 +RTI Y1 -RTI
Br 4 KB Ary E. '5 KB Ary ﬂ kBr 4 HBB B Ap-y B ’5 KB Ar-y
(@le]c)] olole) Do @es)| @O Qee
Brumanue!
37. Tapugh 2 38. Tapugh 2 39. Tapugh 2 40. Tapudgh 3 41. Tapugh 3 42. Tapugh 3
AKMUBHAA IHEP2UA peaxmugHan suepeus Q1 peakmusHan suepus 04 AKMUBHAR IHEP2UA peakmugnan suepzus Q01 peaxmugHasn snepeun 04
#ea 1 3B R M YW -R 12 #3A+ K} B3I+ 1 Y81 -R T
A E Br BB ’ KB Ary ﬂ KB Ary 5 Br 4 835 kB Ary 8‘,8 KB Ary
@ee Dee @ee @@ e Qe
43. Tapuch 4 44. Tapugh 4 45. Tapugh 4 46. CymMmapHan blOGHHAR 47. CymmapHan eblOaHHAR 48. CymmapHasn ebl0aHHAR
axt IHep peaxmueras snepaua Q1 peaxkmuenas suepaus 04 aK A IHepUA pearmusnas snepaus 02 peaxmusnas snepaus O3
YA+ T I8Y +R T ¥y -R T4 2aBA- I +R 3 380 -R I
KBr o ." B Ary 8,8"’ KB Ary BBE Br 4 ﬂ]q B Ar-y HSE kB Ar4
@eo QO Dee [T @eO @O

49. Cymmapran akmusHas

@ Kpumuneckan ownbra

A Ecmo owubiru

M Bamapes paspanicena

™ Bekpeima Kpulka cuemyuxa

@™ Bekpeima Kpuluka KieMMHOU KOROOKU

= Omxniouenue nompebumens

U Bosdeiicmgue maznummnozo nois

5 50. Tapucp 1 axmuenas snepeua 51. Tapugh 2 axmusnan snepeus 52. Tapugh 3 akmuenas suwepzua  53. Tapugh 4 akmusnas snepeus
SHEp2UR Ha;gg::anocne Hezo Ha KOHEY nocaeonezo Mmecaya Hd KOHEY nocieonezo MecAya Ha KOHeY nocieonezo Mecaya HA KOHEYy nocaeduezo Mecsaya
bt z Bli2ar T ftgar_n Bigar m aua T4
Br 4 MBr 4 KBr 4 Slﬂr 4 KBr 4
@O (G]e]e) Qee (O]e]e) ee0)

L1, L2, L3 - sHauku Hanuvus gpaz, nubo ykasanus ¢azel, 01 KOMOPOoli 661600AMCA 3HAYEHUA
T1...T4 - nomep mapugha, no Komopomy omobpaxcaiomes danHvle 0as pexcumos 34...45, 50..53
T1...T4 - Homep mekywjezo mapugpa 0a pesxcumog 2...30

[locne BrtOYEeHHMS TUTAaHUS MOABISIOTCS 3 coobmenus: Bepcus I1O, xontponbHas cymma IIO u
pe3yJIbTaT CaMOAUarHOCTHKHU.
Jlanee BBIBOIUTCS PEXUM HHAWKALMHU 10 YMOJIYaHUIO, 3TO MO0 pexum 31 (cymmapHas aKTHBHas
SHEPrus) eciau pa3peuiéH oo onuH U3 pexxumon 34, 37, 40, 43.
[Ipu mepekroYeHnn peXUMOB TI0 KHOTKE U BbIOOpE pekuMa, OTIIMYHOTO OT PEXHMa M0 YMOTYAHHUIO —
mocje OTCYTCTBHUSI BO3JIEHCTBHs Ha KHONKY Oojee 40 cekyH, MPOM30HAET BO3BpAT B PEKUM HMHIMKAIMU IO

YMOJIYaHHUIO.
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INPUJIOKEHUE I

KOJbl OHINBOK 1 METO/Ibl UX YCTPAHEHMUAA

. IIPHBEISCHHOH B

Kon omu0OKH BEIBOOHTCA Ha HHOHKATOPp B MEeCTHAIIIATEPHYHOM BHIEC. PaCLHHd)pOBKa KOJa OIMHOKH IpHBEICHA HHKES. CuMBOT «O» O3HaIaeT OTCYTCTBHE OIMHOKH

, CHMBOII «®» - HATHIHE 3TOH OMHOKH.
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Pacomdporxa

Meromu: verpaneums

[Ipeoueranse

Copoc O3V

[porpaapmce ooecneTerms CYeTIME2 EOCCTANORMT JAHNLE D3 VEACTHA DOML30E3TenR®

Pazpaeena Darapeilka TacoE PDEATLHOTO EPSsieHi

Toaenste Satapeiny

Hemcnpassnocts SHEProOsaERNCHIOR MaMETH

PeuonT coeramxa

Ommaitia samiopogoaHsn: koxbdamenToR

PeuonT caeramxa

BozgeficTERS MarEUTHOTO OOTA

TlomaTea porasficTERE Ha CHSTHN MATHNTHEDS OOTEM, ¥ CTPAHETE EOLISHCTERS

HezcnpagroeTs wacos peanszoro spenens

PenonT cueTumma

HescmpazmocTs k2apuesoro pesoHaTOPa MIUKDPOKOETPOLIEpa

PeuonT cermmma

Ommebia samepsret PestonT caerna
Ommdsa JaTel Epenens JaAOMCaTh B CYSTINE JaTy EpeMa
Onoeoxa 070Ka JaTel DePexoSa Ha CIeqviomes Tapudsoe pacmmcasme TlorropHo zamecars E CYETINE JATV Nepex0ola Hi CleIviomes tTapedHEOe pacoecanme®
Omnmoxa Tapmdroro Gaoxa [Nporpanmos oOecIeTsHRS CYSTIRES EOCCTAHOENT JAHELS 083 VEACTHI NOMBI0EaTens®
Kporemecras omebxa Tapedmore onoxa Iperpaxoumoe cOecoewenme cULTINEE OOHYINT DoOKAzaENT*
Besprrrae popmyea Burmo pexparrste popmvea. [IposepsTs coeT e i EOCCTANOERTE IIOMOLI
Omxorora momsomogents YetpamaTe OmMORY NOTITOYEHILT CHETIHES
Ommedra mepeiBoTeHRT Date PeuonT coeramxa
Ommbdxa wepenoranes daz [porepiTs MPAaEMTEHOCTS NOTETHYSERT CITOIEA I HATHIHE ECox 3-x daz
Bexprrrae xprmmon xnesnmoit xonoman 'OeETCA WTO KDL VCTAHOENEHa JO VIOpA
Omxdxa pazuo PenosT cueamEa
Kawsereo cotn [locne oxoEvaEmT pacTeTHONS mepuoIa(3ecaa) OmMOKa cOPOCITCEN I NOAEETCT 60N OMATE OyaeT
HIpVIIeHHE E3TeCTE CeTH
enocrrocts [10 PeosT caeraa

* [Ip= noETOpEOM NOXETEHIO

HeoOXODIMO OTOPABETE
CHUSTTI B PAMOHT

[pumeuanue * [Ipy MOBTOPHOM MOSBIEHUN HEOOXOAUMO OTIPABUTH CYETUUK B PEMOHT.
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MNPUJIOKEHHUE E
CTPYKTYPA YCJIOBHOTI'O OBO3HAYEHUA

[HIYJIBCAP X/XXXX - X/X X- XX/XXX - X -

—

5

Homnonuurenbubie GyHKIMHA
P - Bxoz pe3epBHOro mUTaHNA
O - co BCTPOEHHEBIM pelne

T - IUCKPETHEIE BXO/BI
H - MMITyIbCHBIE BRIXOMEI
B - oTcex pesepBHoii barapen

B - BeIXOOBI YIpaBlICHHA BHCIIHHM PElIc

Tun uHaMKaropa
0 - Oe3 nraHMKaTOpa
2 - CTaHJApTHEIA

3 - cTaHpapTHEIH ¢ noacBeTKOH
4 - MHOrOQYHKUIHOHATBHBIA

6 - rpauuecKuii ¢ NoACBETKOH

5 - MHOTO(YHKITHOHAIBHEIH ¢ TOJACBETKOH

Hurepdeiice

1 - RS-485(BHemnee nuTaHKe)
2 - M-Bus

3-LoRa

4-PLC

5 - onrTonopT

6 - GSM/GPRS

7 - NB-IoT

8 - Ethernet

9-RF

10 - RS-485(BHyTpeHHEE NHTAHHE)
M - oTCeK o MOIY/Ib CBA3H

MakcuManbHBIH TOK
1,5-15A
75-7T5A

bazoskrit
(HOMHHATBHEIH) TOK
1-TA

5-5A

10-10 A

10-10 A
60-60 A
80-80 A
100 - 100 A

O - Ha ogHO HanpapJICHHHE

Krace ToynocTy 1o
PEAKTHBHOH SHEPIHH
05-0,5

1 -1
2 -2

K - xoMOHHHPOBAHHEIH
Il - Ha oBa HAPABIEHUS

Knacc TouHOCTH 110 aKTHBHOH 3HEPrUM
02-0,28

IIpotoxon obmena
IIpoben - ITynecap
D - CIIOJ3C
S - CIIOO3C + IMynscap
I'-TOCT P 58920-2020

05 - 0,58
1 -1

Tun koprnyca
[Mpoben - Ha guH-pelKy

T Mpuororapubnsiit
M MHoroyHKIHOHATBHEIH

V - yHHBepCankHAsA YCTAHOBKA
C - crmuT(c pa3aenbHOH apXUTeKTypoH
K - koMnaKTHbI#

Tun cyeT4ynka
ITVJIBCAP 3/1

Hanpaxenne
3x57,7/100B

ITYJILCAP 3/3 3x230/400B

TIIVJIIBCAP 3/2 3 x(120...230) / (208...400) B
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MNPUJIO)KEHHUE K
3AMEHA CBEMHOI'O DJIEMEHTA MIATAHUA

Otrcek Uil YyCTAaHOBKM CBEMHOIO 3JIEMEHTA MUTAHUS DPACIOJIaracTcs Ha JIMIEBOM 4YacTH KOpIyca M HMeEeT
BO3MOYKHOCTh  OIJIoMOMpoBaHMs. OTCEK 3aKphIT KPBIIIKOH, 3alMIIAloNIell OT CIydalHbIX BO3ICHCTBUIA TpH

00CITy’)KHBaHUH CUCTUHKA.
3amMeHa IPOU3BOUTCS B CIICAYIOIIEM TIOPSIIKE:

Pucynok 1
—  CHSATH IUIOMOY;

—  U3BJIEYb KPBILIKY OTCEKA U3 KOPITyCa, IOTSHYB 3a MpaBblil Kpail (CM. pUCYHOK 1);

- WU3BJICUb BBIICAIINN U3 CTpOdA DJJICMCHT HUTAHUA W YCTAHOBUTH HOBBIH (CO6J'IIOI[EUI l'IOJ'ISIpHOCTB) B

COOTBETCTBUU C PUCYHKOM 2;
—  YCTaHOBHUTH KPBIIIKY C SJIEMEHTOM IMUTAHUS B CYETYHMK B COOTBETCTBHU C PUCYHKOM 2;
—  TIpH HEOOXOIUMOCTH OTJIOMOMPOBATH.

PI/ICYHOK 2 — ITonoxeHne >IEMEHTA TUTAHUS
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