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Hacrosmue TexHu4eckoe ONHUcaHue paclHpoCTPAHSETCS HAa CUETUYMKH JJIEKTPUUECKON dHEpruu
olHO(a3Hble 3JeKTpoHHbIe MHorodyHkuuoHanbHble Ilynbcap 1T, nmpeaHasHaueHHble Al ydeTa
AKTUBHOM M DPEAKTUBHOW HHEPIUM IIEPEMEHHOIO TOKa B JBYXIIPOBOJHOM 3IIEKTPUYECKOU CETH
HanpspbkeareM 230 B o yetsipem Tapudam B 4eThIpeX THMaxX JHEH B TBEHAIATH CE30HAX.

PaboTel MO TEXHHYECKOMY OOCIYXMBAaHHIO W PEMOHTY CUETYMKOB JIOJKHBI MPOBOJIUTH
CHELUAJTUCThl, MPOIIEAIINE CHEUUAIbHYI0 IOArOTOBKY W HMEIOLIME YIOCTOBEPEHUE Ha IIPaBO
TEXHUYECKOT0 OOCITYKUBAHHS U PEMOHTA CUCTUHKOB.

1 TpeGoBanus 6e3onacHOCTH

1.1 Ilepen sxcrutyaTanuei HEOOXOIUMO 03HAKOMHUTHCS C TAHHBIM JOKYMEHTOM.

1.2 K paGoram 1o MOHTaXy, TEXHUYECKOMY 0OCTYKHBAHUIO U PEMOHTY CYETUYHKOB JIOMYCKAIOTCS
nuna, u3yuusire Hacrosiee TO, mpolieaye HHCTPYKTaX MO TEXHUKE 0€30MacHOCTH U MMEIOLINe
KBAJTM(HUKAIIMOHHYIO TPYIITY MO 3JIEKTPOOE30MacCHOCTH He HIDKe 3 171 31ekTpoycTtanoBok 10 1000 B.

Bce paboThl, cBsI3aHHBIE C MOHTa)KOM CYETYUKOB, JOJHKHBI TPOBOAUTHCS MPU OTKIIOYEHHOM CETH.

[Tpu moBeneHNH paboOT MO MOHTAXY M OOCITYXHBAHUIO CUYCTUYMKOB JIOJKHBI OBITH COOJIOACHBI
tpedboBanust ['OCT 12.2.007.0-75 wu «[IpaBmia 1o oXpaHe Tpyaa TpPH DKCIUTyaTallHH
3JIEKTPOYCTAHOBOK».

Cuetunku cooTBeTCTBYIOT TpeOoBaHusM Oe3omnacHocTu o ['OCT 12.2.091-2002 kiacc 3auiuThbl
IL, TOCT 31818.11-2012.

1.3 M3onsuus MexXIy Mociael0BaTeIbHBIMU U MapalyieIbHBIMU LIETIIMH, COEIMHEHHBIMU BMECTE
U «3eMJIEW» JIOJKHA BBIACPKUBATH AECATUKPATHOE BO3IEHCTBIE UMITYJIbCHOTO HANPSKEHUSI TUKOBBIM
3HaueHueM 6,0 kB. «3emieil» cunTaloTcs COeJMHEHHbIE BMECTE CUTHAJIbHBIE LIEITH, TOAKIIOUEHHBIE K K
¢omnbre, 06epHyTON BOKPYT KOpITyca CUETUHKA.

1.4 M3onsuus Mexay BCEMU LIETISIMU TOKa U HANPSKEHUS, COETUHEHHBIMUA BMECTE, U «3eMJICii»
JIOJIKHA BBIICP’KMBATH B TEUEHHUE | MUH. BO3[IEHCTBUE HANIPSX)KEHHUEM repeMeHHoro Toka 4,0 kB.



2 TexHuveckue XapakTepuCTHKH

2.1 Crpykrypa ycnoBHoro o6o3nauenus cueturnka [IYJIBCAP 1 npuseaena B [Ipunoxenuu A.
[Tepeuenpb 6a30BbIX UCTIONHEHHH MHOTO()YHKIIHOHAIEHOTO CUETUYHKA JIEKTPHUECKON IHEPTUN
ITYJIBCAP 1T npuseaen B Tabnure 1.

Ta6muma 1.
Ne Haumenosanue Hpotoxox bazosbtii/maxc. WuTepdeiichr
oOMmeHa TOK, A

MIYJIbCAP 1 T1mOU-5/60-15-CY2-1/2]1-4 CTIOISC + 5/60 RS-485 siyTp.nur.,
1 [Tynecap ONTOIOPT

IIYJILCAP 1 TtmOU-5/100-15-CY2-1/2]1-4 CHOASC + 5/100 RS-485 suyrp.mar.,
2 [Tynecap ONTOIIOPT

IYJICAP 1 TtmOU-10/100-15-CY2-1/2]1-4 CTIOISC + 10/100 RS-485 siryTp.nur.,
3 [Tyascap ONTONOPT

[IYJIbCAP 1TTmiOU-5/60-56-CY2-1/2]1-4 CHOMC + 5/60 2G, onTonopT
4 [Tynecap

MMYJIbCAP 1TTmOU-5/100-56-CY2-1/21-4 CHOJSC + 5/100 2G, onTonopt
5 [Tynecap

[IYJIbCAP 1TTmrOM-10/100-56-CY2-1/2]1-4 CHOMC + 10/100 2@, onTonopT
6 [Tynecap

MYJIbCAP 1TTmOU-5/60-57-CY2-1/2]1-4 CHOJSC + 5/60 NB-IoT, onronopt
7 [Tynecap

I[IYJIbCAP 1TTmOU-5/100-57-CY2-1/21-4 CHOMC + 5/100 NB-IoT, ontonopt
8 [Tynecap

OVYJIbCAP 1TTmOU-10/100-57-CY2-1/2]1-4 CHOJSC + 10/100 NB-IoT, onronopt
9 [Tynecap

I[IYJIbCAP 1TTmOU-5/60-567-CY2-1/21-4 CHOMC + 5/60 2G, NB-IoT, onronopt
10 [Tynecap

NYJIbCAP 1TTmmOU-5/100-567-CY2-1/2]1-4 CHOJSC + 5/100 2G, NB-IoT, onromopt
11 [Tynecap

IIYJIbCAP 1TTrOM-10/100-567-CY2-1/2]1-4 CHOMC + 10/100 2G, NB-IoT, onromopt
12 [Tynecap

IYJICAP 1 TtmOU-5/60-1567-CY2-1/2]1-4 CTIOISC + 5/60 RS-485 piyTp.mur.,2G,
13 [Tynecap NB-IoT, onTomopt

ITYJILCAP 1TTmOW-5/100-1567-CY2-1/2]1-4 CHOJSC + 5/100 RS-485 puyrp.mut. 2G,
14 [Tynecap NB-IoT, onroniopT

Y JILCAP 1TtmOM-10/100-1567-CY2-1/271-4 | CHOAIC+ 10/100 RS-485 puyTp.mur.,2G,
15 [Tynecap NB-IoT, onTonopt

[MYJBCAP 1TtiiOU-5/60-35-CY2-1/2]1-4 CHOJSC + 5/60 LoRa, onronopt
16 [Tynecap

MMYJIbCAP 1TTmOM-5/100-35-CY2-1/21-4 CHOSC + 5/100 LoRa, onrroniopt
17 ITynbscap

[IYJIbCAP 1TTmrOM-10/100-35-CY2-1/2]1-4 CHOMC + 10/100 LoRa, ontonopt
18 [Tynecap

I[TYJIBCAP 1TTmON-5/60-95-CY2-1/2]1-4 CHOASC + 5/60 [Tynecap IoT, onrromopt
19 [Tynecap

[IVYJIBCAP 1TTtmON-5/100-59-CY2-1/2]1-4 CHOMC + 5/100 [Tynscap IoT, onTomopt
20 [Tynecap

I[TYJIbCAP 1TTmOUN-10/100-59-CY2-1/2]1-4 CHOASC + 10/100 [Tymecap IoT, onrromopt
21 [Tynecap

I[IYJIbCAP 1TTmOU-5/60-5A-CY2-1/21-4 CHOMC + 5/60 PLC+RF, onronopr
22 [Tynecap

MYJIbCAP 1TTmOU-5/100-5A-CY2-1/2]1-4 CHOSC + 5/100 PLC+RF, onrronopt
23 [Tynecap

MYJBbCAP 1TTmON-10/100-5A-CY2-1/2]1-4 CHOMBC + 10/100 PLC+RF, onronopr
24 [Tynecap




2.2 OcHOBHbIE TEXHUYECKHE XaPaKTEPUCTUKU MIPUBEICHBI B TAOIHIIE 2.

Tabauua 2

HanmeHnoBanue napamerpa

3HayeHue napamerpa

1 2
Kitace Tounoctu nipu nzmepennu aktuBHoi 3Heprun no 'OCT 31819.21 1
Kiacc TounocTy npu uzMepeHuu peaktuBHOM sHepruu no 'OCT 12
31819.23 ’
HomunaneHoe Hanpsikenne UHom, B 230
Baszoseni/makcumanbebii TOK 10 / Imake, A 5/60; 5/80; 5/100; 10/80;

10/100

CrapTOBbIil TOK IPY U3MEPEHUH aKTUBHOM/PEaKTUBHOM 3HEPTUH, MA 0,00416
HomunansHas yacrora cetd, ['1g 50+7.5

[TonHast 1 akTUBHAsI MOIITHOCTh, MOTpeOIsieMas IIenbio HanpspKeHus (6e3
ydeTa MOJIYJIS CBSI3U), IPH HOMHUHAILHOM HAPSKEHUH ¥ HOMHHAIBHOM
yactore, B+ A(BT) He Gonee

4,0 (2,0) COOTBETCTBEHHO

AKTHBHAasI MOIITHOCTh, MOTpeOIIIeMasi MOJIyJIeM CBsi3H, BT, He Oonee

3

HOHHaH MOIIIHOCTD, HOTpGG.HSIGMaH OCIbIO TOKA, HpI/I HOMHWHAJIBHOM
HaIpsDKEHWH 1 HOMUHAIBHOM yacToTe, B+ A He 6osee

0,1

YcTaHOBIIGHHBIHN IMana3oH pado4yux HanpsbkeHuil, B

(0,9...1,1) Unom

PacimupenHslii pabounii [uana3oH HanpspKeHuid, B

(0,8...1,15) Unom

[IpenenbHbIN pabounii Auana3oH HanpsHKeHUi, B (0...1,2) UnoMm
JlnanaszoH u3MepeHus HanpsbKeHust cetu, B (0,8...1,25) Unom
OCHOBHas OTPENIHOCTh U3MEPEHUS HANIPSKEHUS, %o 0,5
JlnanaszoH W3MEpEeHHI YCTaHOBUBILIETOCS OTKJIOHEHUS HAPSKEHUS
TIepEMEHHOT0 ToKa, % ot -20 10 +25
[Ipenensl gomyckaeMoii OCHOBHOM abCONIOTHON MOTPEITHOCTH
M3MEPEHUH YCTaHOBUBILETOCS OTKIOHEHHS HANPSKEHUS IEPEMEHHOTO +0,5
TOKa, %
JlnanazoH U3MEPEHHI OTPULIATEIBHOTO OTKJIIOHEHUS HAIIPSKEHUS
nepemeHHoro Toka OU(-), % ot 0 710 20
JlnanazoH N3MEPEHHI MOJI0KUTEIBHOIO OTKJIOHEHHS HAIPSKEHUS ’5
nepeMeHHoro Toka OU(+), % ot 0 z0
[Ipenenbl nomyckaemMoi OCHOBHOM aOCOTIOTHON MOTPEITHOCTH
M3MEPEHUH MOJ0KUTENBHOTO U OTPULIATEIHOTO OTKJIOHEHUS +0,5
HaIpsKEHUs IEPEMEHHOT0 TOKa, %
Jlnama3oH u3MepeHus Toka, A 0,116...Imaxc
OcHOBHas MOTrPENTHOCTh U3MEPEHUSI TOKA, %o 0,5
JlnanaszoH W3MepeHus 4acToThl cet, ['11 42.,5...57,5
OCHOBHas MOTPENIHOCTh U3MEPEHUSI YaCTOTHI ceTH, ['11 0,05
[Ipenen ocHOBHOM aOCOMIOTHOM MOTPENTHOCTH X0/1a YaCOB B HOPMaJIbHBIX 405
YCIIOBUSIX, C/CYTKH -
Jlnama3zoH KOppEKIMU X0/1a 4acoB (HE Yallle OJJHOTO pa3a B CYTKH), C +127
IIpenen nOMOIHUTENBHOM TEMIIEPATYPHOU XO/a YaCOB B JUANIA30HE OT

0,05
munyc 40 °C o +60 °C, ¢/°C+ cyTku
Cpok ciry>k0bl TUTHEBOU OaTapeu 4acos, JIET 16
[Iepenarounoe 4MCIO B TENEMETPUUECKOM pexuMe, UMIL./(KBT* 4 uiun 1000: 500
KBap * 4) ’
[lepenatoyHoe 4MCI0 B TOBEPOYHOM pekume, uMI./(KBT* 4 wim kBap * 1) 10000; 5000




[Tponomxenne TabIUIIBI 2.

1

2

COXpaHHOCTB JAHHBIX ITPU MCPCPhIBAX MUTAHUSA, JICT

32

3amura uHGOpMaLUU

[Tnomba, aTINKH BCKPBITHS,
KJIFOUH IH(PPOBAHUS U
JOCTYI T10 TTAPOJTI0

HavanpHbIii 3aycK cyeTunKa, ceK. He Ooee 5

Tun naaukaropa KuakokpucTasinuecKui
Uwcro pa3psioB OTCUETHOTO YCTPOMCTBA 8
MakcuMaibHOE KOMMYTAIIMOHHOE HANPs>KeHUE BCTPOEHHOTO pelie, B 250
MakcumanbHbI KOMMYTAIMOHHBIA TOK BCTPOCHHOTO pene, A (s 80 (60A); 90 (80A); 120
HCIIOJIHCHHS ¢ IMakc) (100A)
KomMyTalnmoHHasi U3HOCOCTOMKOCTh KOHTAKTOB PeJie, IMKIIOB 10000
Enununa miaamiero paspsiaa npu oToOpaskeHHH dHepTruu, KBT -4 0,01

Crenens 3anuThl kopryca mo 'OCT 14254 IP51
Jlnana3on pabouux Temmeparyp, °C -40 ... +60
Junana3on temneparyp xpanenus, °C -40 ... +70
OTtHocuTeNnbHAsL BIAXKHOCTh, % He OoJiee npu Temnepatype +25 °C 98
ATtmochepHoe naBienue, klla 60 ... 106,7
Macca cueTunka, Kr He 0osee 0,5

Cpennuii cpoK cITy»KObl CUETUHKA, JIET 32

Cpennsis HapaObOTKa JI0 OTKa3a, 4 318160
["aGapuTHBIE pa3Mephl IPHU YCTAaHOBKE HA IJIOCKOCTh, MM HE OoJiee: 65x185x115
["abapuTHbIE pa3mMepsl IPU YCTAHOBKE Ha TUH-PEHKY, MM He OoJee: 65x170x115

Bce MHOTO(M YHKITMOHATBHBIE SJIEKTPOCYSTUYNK UMEIOT JIBAa KaHANIA U3MEPEHHsI TOKA: TAaTYUK TOKA
1o ey a3kl — IIYHT, 1O IEeNU HeHTpaym - TpanchopmaTop Toka. [Ipu HepaBeHCTBE TOKOB B (ha3HOU U
HyneBoit 1ienu Ha XKKU cuerunka BritouaeTcsi cuMBOJT «L» miin «N» B 3aBUCUMOCTH OT KaHaja y4yera
SHEPTHUH U JIEJIaeTCs 3aMUCh B )KypHaje COOBITHI — N3MEHEHUE CXEMBI MOJIKJIIOUEHUS. YUeT BeIeTCs 0

KaHally C OOJIBIINM 3HAUYEHHEM aKTHBHOI OHCPTHHU.




3 DOyHKINOHAJTbHbIE XaPAKTEPUCTHKHU

3.1 B 3aBucumoctH OT KOH(QUTYpallMd CUETYUK TIO3BOJSICT BECTH MHOTOTApU(DHBIA yYeT
noTpeOICHHONW aKTUBHOM SHEPTHM M PEaKTHBHOM »Hepruu B kBaapantax Q1 (MHIYKTUBHAs Harpyska) u
Q4 (emKkocTHas Harpyska) MpU YCJIOBHHM COPOIIEHHOHN OMIIMU «IBYHAIpaBJICHHBIN ydeT». B aTom ciydae
y4eT aKTUBHOM 3HEPrUU BEACTCS MO MOAYIHO. IIpy yCTaHOBIECHHOM OILMU «IBYHAIIPABICHHBIA Yy4eT»
CUYETUMK BEJET MHOTOTapU(HBIN ydeT MOTpeOJICHHOW W BBIIAHHOW AaKTMBHOW SHEPTHU; U PEAKTUBHOMU
sHepruu B kBagpantax Q1, Q2, Q3 u Q4. Hucno Tapu¢oB paBHO 4, 4nCII0 THEBHBIX Ipoduiieii — 32, yncio
HeJIeMbHBIX Mpoduieit — 12, ynucino ocoObix nHel — 32. MakcuMaIbHOE YMCII0 BPEMEHHBIX 30H B CYTKaX —
24. Tlepexitouenue TapruoB MPOU3BOAUTCS BHYTPEHHUMHU YacaMU PEAJbHOTO BPEMEHHU. XOJ YacoB MpHU
OTCYTCTBHUHM MTUTAHUS 00ECTICUMBACTCS C IIOMOIIBIO BCTPOSHHOM JTUTHEBOM OaTapen B TeueHue 16 met. Yacel
pEaIbHOTO BPEMEHU UMEIOT BHYTPEHHIOIO TEPMOKOPPEKIIHIO.

3.2 CueTyuK u3MepsieT 3HaUeHUs (PU3NUECKUX BEIHUMH, XapaKTEPU3YIOIIUX JIEKTPUUECKYIO CETh,
M MOKET UCIIOJIb30BaThCsl KaK JIaTYMK MapaMeTpoB, MPUBEJCHHBIX B Ta0uIe 3.

Tabmuna 3
ITapameTtp Enununa miaaamero paspsjaa

AKTHUBHAsI 3JIEKTPUUYECKAS] MOITHOCTh 1Bt
[TonHas s5ekTpruyeckass MOITHOCTh 1 BeA
PeakTuBHasI 3JIEKTpUYECKAs] MOLTHOCTh 1 Bap
HanpspbkeHne nepeMeHHOro Toka 0,01 B
YcraHoBuUBIIIEECS] OTKJIOHEHHE HANIPSHKEHHS] TEPEMEHHOTO TOKA 0,01%
OTtpuiarenbHOE OTKJIIOHEHHE HAIPSHKEHUS IEPEMEHHOT0 TOKa 0,01%
[TonoXUTEIpHOE OTKJIIOHEHHE HATPSYKEHHS] IEPEMEHHOT0 TOKA 0,01%
Cuia nepeMEeHHOro TOKa 0,001 A
HebanaHnc TOKOB B ()a3HOM M HYJIEBOM ITPOBOJIAX 0,001 A
Koaddurnment momuoctu 0,001
YacroTa nepeMeHHOr0 TOKa 0,01 I'x

3.3 CyeT4rK MOKET HCIOJIb30BAThCA KaK HM3MEPUTENIh MOKa3aTeJIed KadecTBa AJIECKTPUYECKOU
SHEPTUM IO TMapamMeTpaM YCTAHOBUBILETOCS OTKJIOHEHUSI HANPSHKEHHUS] M YaCTOThl B COOTBETCTBHM C
tpedoBanmsimu 'OCT 30804.4.30-2013 (xmacc S).

3.4 Cuerynk BeneT 4 HE3aBUCHMBIX apXHBa, MapaMeTPhbl KOTOPBIX MIPUBEACHBI B TA0IHUIIE 4.

Tabnuna 4
Tun apxusa CoxpaHsieMble TaHHbIE I'nyOouna
C u3MeHsAeMbIM BpEMEHEM | AKTHBHAs U PEaKTUBHAS SHEPTHs 10 CyMMeE 90 cytok (pu 30
WHTETPUPOBAHUS TapudoB MUHYTHOM MHTEpPBAJIC)
. AKTHBHAas peakTUBHAsI SHEPT U IO CyMMeE
Yacosou p P ™ 124 masa
TaprdoB
CyTouHbII AKTHBHas U pEAKTUBHAs SHEPrUs pa3AeibHO
no Tapudam (HUKCUPYIOTCS MOKa3aHUS Ha 124 nus
Ha4yajo CyTOK)
Mecsunbliit AKTHBHas U pEAKTUBHAs SHEPrUs pa3AeibHO
1o Tapudam ¢ BO3MOXKHOCTBIO 3a/IaHUS JaThl 42 Mecsima
Hayajia pacyeTHOro nepuoja (pukcupyorces
MOKa3aHusl Ha HaYaJI0 PAaCUETHOI0 Mepro/ia)

3.5 Cyerunk Benmer >XypHan coObiTuii Ha 32 Tmma coObiTHd. Kaxaplii THI COOBITHS HMEET
HE3aBUCHMBII CTeK TiyOnHOM 24 coOwiTuii pu padote B nmpotokose [lynscap u rimyounoii 100 coOwiTuit
mpu pabore B mpotokosie CIIOJIDC. ColbwiTHe XapakTepU3yeTcss BpeMEHEM Hadalla, OKOHYAHHS H



crarycoM. CoOBITHSI YCIIOBHO pa3/ielieHbl Ha TPU TPYIIBL: KPUTHYHBIC, COOBITHS JIJIS JKypHaia KadecTBa
CETH M TIPOYHE COOBITHS.
THIBI KPUTHUHBIX COOBITUH:

* BckpbiTHe cueTunka;

e OwmubKy Ipu caMOIUAarHOCTHKE;

* [lompITKa HECAHKIIMOHUPOBAHHOI'O JOCTYIA;

e Bo3snelicTBre MariuTHOTO IOJIS;

e lI3MeHeHHE CXEMBI MMOAKIIOUEHHS cUeTurKa (HeOaJaHC TOKOB);

e OTkIIIOYEHHE MMOTPEOUTENS (TOJIBKO JIJIsi CYETUUKOB CO BCTPOCHHBIM peJie);

*  OTKpBITHE KPBIIIKH KIIEMMHOUN KOJOIKH;

*  MOMBITKA JIOCTYIIA C HEYCIEIIHON UICHTU(DUKAITUCH.

Tunsl cOOBITHI KaUECTBA CETH:
* [loBbllieHME HANPsDKEHUS BbIle BepXHel ycraBku HJI3;
* [loBbllIeHME HANIPSDKEHUS BbIle BepXHel ycraBku 11]13;
* CHuKeHHe HaNpsHKEHUs HUKe HbkHel ycraBku H/I3;
* CHuKeHMe HaNpsHKEHUs HUKe HbkHel ycraBku [1/13;
* [loBbIlIeHNEe YaCTOTHI CETH BbIlIE BepXHel ycTtaBku HJI3;
* TloBeIlIeHUE YAaCTOTHI CETH BbIIE BepxHEW ycTraBku [1/13;
* CHIKEHHUE YaCTOThI CETH HUXKE HIKHEHN yctaBku H/I3;
* CHIKEHHUE YaCTOThI CETH HUXKE HIKHEHN yctaBku [1/13;
* KoaddurnmeHt MOITHOCTH HUKE YCTABKH;
* [IlepenanpsoxkeHue™;
* IlpoBan HanmpsiKEHUS*;
* OO0OOIIEHHBIN KypHAJI KauyecTBa CeTU™;
* MejeHHOe OTKJIIOHEHUE HATPSHKEHUS ™.

Ilpumeuanue:

H/[3 — nopmanwvno oonycmumoe 3Hauenue;

II/]3 — npeodenvno oonycmumoe 3nauenue.

Tumbl mpoYnx COOBITHA:
* BxitoueHue-BbIKIIIOUEHUE TUTAHMUS;
* (CMeHa 1aThl-BPEMEHU;
* Koppekuus BpeMeHu;
* [Ilepesarpyska;
* (CamMOJIMarHOCTHKA YCHEIIHO;
* [lepenporpaMMHUpOBaHHE CUYCTUNKA;
e OOHy/eHHE TaHHBIX;
* [IpeBbllIeHHE YCTABKHU IO TOKY;
* [IpeBbllIeHHE YCTaBKU IO MOIIHOCTH;
* l3MeHeHue HampaBICHUs MEPETOKA MOIIHOCTH;
* (CMeHa nmapoJisi moJIb30BaTels ™.
* [lna eepcuit npocpammnozo ovecnevenusn 049-xx.010-xx.xxxx u evluie.
[Ipy HamuuuM HapyIIeHW KadyecTBa CETH B TEKYIIEM pPAcCYETHOM IMEpHOJe Ha HMHIUKATOpE

CUETUMKA 3aKUTAeTCs 3HAYOK , KOTOPBIIl CcOpachIBaeTCsl ¢ HACTYIJICHUEM HOBOTO PAacYCTHOTO
Tepro/Ia.

3.6 Cuerunk HMeEeT >KUAKOKPUCTAUIMYECKUH HMHIUKATOP Uil OTOOPAXKEHMS H3MEPSEeMbIX
BenmnunH. Pexumbl otoOpaxenus XKW npusenens B [lpunoxenuu I'. CMeHa peKMMOB WHAMKALUN
IIPOUCXOIUT aBTOMATUYECKH, JMOO MO HAXKATHIO KHOIOK, NMEPHOJ CMEHBI IO YMOJIYaHHUIO PaBeH 5
cexyHaaM. IlepedeHp pe:KUMOB MHIAUKALUU U IIEPUOJ UX CMEHBI MOXKET IIPOrpaMMUPOBATHLCS KaK IIPU
JKCILTyaTalyy, TaK U IIPYU IPOU3BOJCTBE (3a4a€TCA IIPH 3aKa3€ CYCTUUKOB).



HpI/I OTCYTCTBHUU HAIIPAKCHHUA CCTU CCTb BO3MOXHOCTHL IMPOCMOTPETh Ha HWHIAUKATOPC
HaKOILJICHHBIC 3HAUYCHUS aKTHBHOM OHEPIUHU 110 Tapn(baM. HJ’IH OTOr'0 HaJl0 HaXXaTb OAHY U3 KHOIIOK.

3.7 CueTynKu UMEIOT OJIMH WU HECKOJIBKO IU(POBBIX HHTEPHEHCOB U3 CISAYIOIIETO TIEPEUHS:

*  Omnronopt, ckopoctb oomeHa 9600 box, dopmar oomena 8N1;

* RS-485, ckopocts oomena 9600 box, ¢opmar oomena 8N1. Harpyzounas crmocoOHOCTH 256
BXOJIOB, JJIEKTPUYECKAsl IPOYHOCTh TaJbBaHMYECKON M30JsiLMM OT BXoaHbIX Lemnedt 4000 B
(metictByromiee 3HaueHue). IHTepdeiic nMeeT BHyTpEeHHEE MUTAHUE.

e GSM(2G) + NB-Iot, BHEIIIHSSI aHTCHHA,

e GSM(2QG), BHEIIHASA aHTCHHA;

e NB-Iot, BHEIIHSII aHTEHHA,;

e Ilynbcap IoT (433 Mru), BHyTpEHHSISl aHTCHHA;

* LoRa, BHyTpEHHsIS aHTEHHA;

*  PLC/RF (crannapt G3), BHYTpEHHSs aHTEHHa.

Cuerunk nomnepxkuBaeT npotokosn odmeHna CIIOJIDC (cormacmo CTO_34.01-5.1-006-2017) wu
npotokon obmena Ilynscap. Onucanue nporokona obOmena Ilymbcap MOXXHO 3arpy3uTh C caifta
www.pulsarm.ru.

[Ipu pa6ore B nmpotokosne CIIOADC ucnonsiyrores kimtoun mmdposanust LLS — na urenune u HLS —
Ha 3aMKCh; U MPOrPaMMHUPOBAHUE CIUCKA COOBITUMN, MPU BOSHUKHOBEHUH KOTOPBIX CUETUHK IO CBOEH
WHUIMATHBE MepeaaeT JaHHYI0 HH()OPMAIIUIO B MHTEJUIEKTYAIbHYIO CUCTEMY y4eTa.

3.8 CueTyuKku cO BCTPOCHHBIM peJie MO3BOJISET OTKIIIOYATh/BKIIOYATh TOTPEOUTENS 10 5
KPUTEPUSM (IIPU BKIFOUEHUU COOTBETCTBYIOIIUX OMIUNA YIIPABICHUS):

*  [I0 HEMOCPEACTBEHHOW KOMaH 1€ 10 ITu(poBOMY HHTEP(DEHCY;

* [0 MPEBBIIICHUIO YCTAHOBJICHHOW 3HEPruH (M0 KakIoMy Tapudy BO3MOKHO YCTaHOBHUTH CBOMU
1I0pOor);

*  II0 MPEBBIUICHUIO YCTAHOBJICHHON MOITHOCTH (IO KaXIO0MY Tapu(y BO3MOKHO YCTaHOBUTH CBOM
MOpOT) MOTPeOUTENNb OTKIIOYAETCS HA OJHY MUHYTY;

* [0 MPEBBIICHUIO BXOAHOIO HAMNPSXKEHUS 10 BO3BpALICHHS HAIMpPsDKEHUS K HOPMalIbHBIM
3HAUCHUSIM;

* [pU HECAaHKIMOHUPOBAHHOM JIOCTYNE K NpUOOpY yueTa >JIEKTPUYECKOW SHEPruH (BCKPBITHE
KJIEMMHOW KPBILIKH, BCKPBITHE KOPIYCa U BO3ACHCTBHE IMOCTOSHHBIM U TMEPEMEHHBIM MarHUTHBIM
IIOJIEM).

CyeTynK MMEEeT anmapaTHylo OJOKHMPOBKY BCTPOCHHOTO pelie B IMOJIOKEHUHM «BKJIIOUEHO» WIIH B
MOJIOKEHUHU «BBIKJIIOUEeHO». [Ipu anmapaTHO# OJOKUPOBKE B OJHOM W3 3THUX MOJIOXKEHUU yMpaBlieHUE
perne yepe3 KaHall CBSI3M HEJJOCTYIIHO.

IIpu ycranoBnenHo# onuuu «[loaTBepkIeHNE BKIIOUEHHUS pere» MOCIIe BOSHUKHOBEHUS YCIOBUUI
BO300HOBJICHHE I0/Ia4M 3JEKTPUUYECKON PHEPTUU OCYIIECTBISETCS TOJBKO IOCIE HaKaTHs JH000i
KHOIIKM Ha cueTdrke. [Ipy 0)KMIaHUU HaXKaTHs 3HAUOK OTKIIOYEHHs — — OyJIEeT MUTraTh.

3.9 CyeTurK UMEET JBa UMITYJIbCHBIX ONTHYECKUX BbIX0/1a. IMITyIbCHBIN BBIXOJI C MAPKUPOBKOM

«A» - KOH(UTYpUPYEMBIiA, pad0TaeT B OAHOM M3 TISTH PEKUMOB:

* TEJIEMETPUYECKUIN BBIXOJ aKTHBHOHM sHeprum ¢ nepenatodnbiM uuciaoMm 1000/500 mumm./(xBt u).
JIaHHBIN peXUM yCTaHABIMBAETCA MOCIIE BKIIOYEHUS TUTAHUS;

* TIOBEPOYHBIN BBIXOJ aKTUBHOM dHEpTHH ¢ nepeaaTounbiM yrciiom 10000/5000 umm./(kBT 1);

* TEeJEMETPUUECKHUI BBIXOJ peaKTUBHOM dHEpruu ¢ nepenaroddsiM yuciaom 1000/500 nmrr./(kBap 4);

* TIOBEPOYHBIN BBIXOJ] PEAKTUBHOM dHEpruu ¢ nepeaarodsiM ynciaom 10000/5000 umm./(kBap u);

* BBIXOJ 9acTOThI 512 I'11 y1st MpoBEpKHM TOYHOCTH X014 YaCOB.

[TepexnroueHre MeXAy pPEKUMaMU MPOU3BOIUTCS O HMHTEpPQEiCcy ¢ MOMOIIBI0 MPOTrPAMMEI-
koHpuryparopa. [Iporpammy KoHGUTYpaTOp MOXKHO 3arpy3UTh ¢ caliTa Www.pulsarm.ru.
HmnynbcHBIM BBIXOA € MapKUpOBKOW «P» Bcerma paboTaeT B peXUME TEIEMETPHUUYECKUIM BBIXOA

peaKkTHBHOM 3Hepruu ¢ nepeaatodnbM yrciaoM 1000/500 umm./(kBap * 4).




C‘IGT‘II/IKI/I HMCHOT 3JIGKTpI/I‘-I€CKI/Ie HUCIBITATCIIbHBIEC BBIXOJbI, paGOTaIOH_II/IG CI/IHXpOHHO C
OINTUYECKUMHU.

CyeTynK MMeeT MHAUKATOp pabOTOCHOCOOHOCTU — CBETOJMOIHBIN MHIUKATOP, PACIOIOKCHHBIHN
MEXly UHIUKATOpaMU «A» U «P».

3.10 CueTunk MOXET KCIUTyaTupoBaThes B cocTaBe cucteM ACKYD.

3.11 CueT4ywKu MO3BOJIAET MPOU3BOJUTH YTCHHWE M 3alKMCh KOH(PUTYPAIMOHHBIX IMMapaMeTpOB,
MIPUBEACHHBIX B Tabnuie 5

Tabmwuma 5.
ITapameTtp YUrenue | 3anuch
OcHoBHOE Tapu(HOE pacIHCcaHue + +
Pe3epBHOe TapudHoe pacncanue +
Jlata u Bpemst BBOJIa pe3epBHOr0 Tapu(HOTo pacrucaHus -
CucreMHOe 1aTta(c y4eToM 4acoOBOTIO MMosica) U BpeMs +

Koppekuust Bpemen -

VYcTaBku Ui KypHala KauecTBa CETH

+ |+ |+ |+ [+ ]+

PesxuMbl HHOIUKAIUHA

+
+
Koadduunent koppekunu yacon +
+

Pexxum paboThl UMITYJIBCHOTO ONITUYECKOTO BHIXOJ1A
[Tonb30BaTenbCKUN APOIIb -
Kiroun mmdposanust LLS u HLS -
[lepeueHsb COOBITHI 11 MHUIMATHBHOTO BBIXOA +
CeteBoii aapec +
PexxnMbl ynipaBiieHusI pese +
[lepron nHTErpUpPOBaHHS TPOQHIIST MOIIHOCTH +

+ |+ [+ |+ [+ |+ [+

3.12 CaeT4ynk MOKeT paboTaTh B OJTHOM U3 2 PEKUMOB: 110 3aBOJACKOMY HOMEPY U CETEBOMY a/Ipecy.

3.13 Cyerunk MMeeT IEeKTPOHHBIC TIOMOBI — JTATYMK BCKPBITUS KOPITYCa M JATYMK BCKPBITHS KPBIIIIKA
KJIEMMHOUM Kosonku. MHbopMarms 0 BCKPBITUH COXPaHSETCS B KypHaJle COOBITHI C yKa3aHUEM JaThl W
BpPEMEHH. DJIEKTPOHHBIE TTIOMOBI (PYHKIIMOHUPYIOT B TOM YKCIIE U IIPH OTCYTCTBUM MTUTAHUSI CUETUHKA.

3.14 Cderynk HMMeeT AAaTYMK MAarHUTHOIO IO CO 3HAYEHHEM MOAYJS BEKTOpa MarHUTHOM
uHAYKIUH cBbiiie 150 mTo, paGotaronuii npyu Hanu4YuK HanpspkeHus cetu. MHpopmanust o Havyane u
OKOHYAHUM BO3JIEHCTBUS NOCTOSHHOIO WM NEPEMEHHOIO MAarHUTHOIO TOJS 3aHOCUTCS B JKypHal
COOBITHIA.

4 MeTposioru4yeckue XapaKTepuCTHKH

4.1 ITo METPOJIOTHYECKUM XapaKTEePUCTUKAM CUETYUK COOTBETCTBYET KJiaccy 1 mo IocTt
31819.21-2012 u knaccy 2 mo 'OCT 31819.23-2012.
4.2 Jlomyckaemasi OCHOBHAsI TOTPEITHOCTh OJ1 MPUBEICHA B Ta0uIle 6.

Tabnuma 6.
AKTHBHAsI JHeprus PeakTuBHas JHeprusi
3HaveHHne TOKA Koo puuuent on, % 3HaveHHne TOKA Koo puuuent on, %
MOIITHOCTH MOIITHOCTH

0,02 Inom ... 0,05 Inom +1,5 0,02 Inom ...0,05 Inom 1,00 +25
0,05 Inom ... Imax ! +1,0 0,05 Inom ... Imax 1,00 +2,0
0,05 Inom ... 0,10 Inom 0,5L; 0,8C +1,5 | 0,05Inom ... 0,10 Inom 0,50L; 0,50C | £2,5
0,10 Inom ... Imax 0,5L; 0,8C +1,0 | 0,10 Inom ... Imax 0,50L; 0,50C +2,0
0,10 Inom ... Imax 0,25L; 0,5C +25 0,10 Inom ... Imax 0,25L; 0,25C +2.5




4.3 JlonoaHUTENbHAST TMOTPEIIHOCTD,

OTHOIICHHIO K HOPMAJIBHBIM YCJIOBUSM IPUBE/CHA B TadIuUIE 7.

BbI3bIBa€Mass HN3MCHCHHEM BJIIHMAKOINUX BCINYUH

1o

Tabmuma 7.
JlonmosHuTeNAbHAs | JIONOJTHUTEILHAA
Bansromasn 3Havenme TOKA Kos¢dunment TOTPEIIHOCTE N0 | NOTPEMHOCT 10 Ipume-
BeJIMYHHA MOIITHOCTH AKTUBHOM PeaKTHBHOM Janue
JHeprum, % JHeprum, %
H3MmeHeHue 0,05 Inom ... Imax 1,0 i0,0S iO,l %/K
TeMIIEpaTypbl 0,10 Inom ... Imax 0,5L +0,07 +0,15
V3McHeHHe 0,02 Inom ... Imax 1,0 +0,7 +1,0
HanpspkeHus +£10% 0,05 Inom ... Imax 0,5L +1,0 +1,5 !
H3MeHeHue 4aCTOThL 0,05 Inom ... Imax 1,0 iO,S 12,5
+2% 0,10 Inom ... Imax 0,5L +0,7 +2.5
T'apmonuKH B 1emsix
TOKA U HAIPSIKEHHSI 0.5 Imax 1,0 0.8 -
CyOrapMoHUKH B
LEeNHU MepeEMEHHOT0 0,5 Inom 1,0 +3.0 -
TOKa
IlocTostnHas
COCTABIIAIOMA Imaxc/\2 1.0 +3,0 6.0
YECTHBIC TAPMOHUKH
B LICTIH TOKA

IIpumeyanus:

1. B npenenax ot 0,8Unom 10 0,9UnoM 1 ot 1,1UnOM 110 1,15UHOM 3HAUEHUE TOTOTHUTEIBHOM
MOTPENIHOCTH HE JOJDKHO B TPW pa3a TMPEBBINIATH 3HAYCHUS, MPHUBEICHHOTO B Tabmwme. Jlis
Hanpsbkenus Hke 0,8UHOM morpenrHocTs cuerynka He 6osee mitoc 10% munyc 100%.

5 KoHCTpYKTHBHbBbIE TPeOOBAHUSA

5.1 KoHcrpykius cuetunka yaosierBopseT TpedoBanusm ['OCT 31818.11-2012.

5.2 OtBepeTus A 3aKuMa IPOBOJIOB UMEIOT TUAMETPOM HE MEHEE:!

- CHJIOBBIX Ilelleil — He MeHee 6,5 MM;

- uaTep(heicHBIX 1enei — He menee 1,6 Mm.

5.3 CxeMa MOJKJII0YEHUs CYETYUKOB U MapKHUPOBKA BBIBOJIOB NpuBeAeHbI B [Ipuiioxennn B.
5.4 T'aGapuTHbIe pa3Mepsl ykazansl B [Ipunoxenun b.

6 TpeGoBaHuUsI HAIEXKHOCTH

6.1 Cpennsis HapaboTka Ha oTka3 Tcp cuerunka He Menee 318160 u.
6.2 YcTaHOBJIEHHBIN CPOK CITYXObI cdeTYrKa He MeHee 32 roja.
6.3 MexnoBepoYHbI HHTEPBAJI CYETYHKA — 16 JIeT.

7 TpeOoBaHUSA CTOMKOCTH K BHEIIIHUM BO31eMCTBUAM

7.1 CyeT4nK YCTOMYHMB K OTHOCUTEIHHOM BIAXHOCTH, ycTaHOBIeHHOH B 11.6.2 TOCT 31818.11-
2012.

7.2 CueT4HK BBIAEPKUBAET MpeiebHbIe TEMIIEPATYPHbIE YCIOBUS XpaHEHHsI U TPAHCIIOPTUPOBKHU
ot munyc 40 °C o 70 °C.

7.3 CyeT4WKk COOTBETCTBYET TpPEOOBAaHUSAM IPOYHOCTH K MEXAHMUYECKHUM BO3JCHCTBUSAM B
cootBercTBuU ¢ 1. 5.2.2 'OCT 31818.11-2012.



8 TpeOoBaHusI K 3JIEKTPOMATHUTHOH COBMECTUMOCTH

8.1 Io snekTpOMarHMTHOM COBMECTHMOCTH CUETYMK COOTBETCTBYET TpeboBanusam 1. 7.5 TOCT

31818.11-2012.

9 Kpartkoe onucaHue C4eTYUKA ¢ YKA3aHUEM TEXHOJIOTHH €ro U3roToBJICHUS,
TUIIOB MPUMEHEHHBIX B KOHCTPYKIIMM MATEPHAJIOB, HCIIBITATEIbHOM 0a3bl,

CUCTEMbI KOHTPOJIA Ka4YeCTBa U31eIuM.

CueT4ymk 3JEKTPUIECKOMN YPHEPTUU OTHO(DA3HBIN 3JIEKTPOHHBIM MHOTO(QYHKITMOHATBHBIM KOHCTPYKTHBHO
COCTOMT U3 CIIEAYIOLINX YaCTEM:

ocHOBaHMe Kopmyca anekTpocuerTynka (miactuk LG Chem AF366F 8S356-A cBetio-cepblit
(RAL 7035)).

3amenka (mnactuk LG Chem AF366F 8S356-A cetno-cepsiit (RAL 7035)).

Knemmnas xonoaka (mmactuk ABC Tevalon ABS Black 9005/HFA950HT, uepHblif), B KOTOPYIO
COOMPAIOTCS KIIEMMBI, BUHTHI M TTOP)KUMHAs TIaCTHHA.

Pene co Bctpoennbim myntoM, Oswell R618-120-12-S150-01%* nnst cyeT4nkoB ¢ MaKCUMaJIbHBIM
TokoM 100A; mium Oswell R617-80-12-S250-01* my1st c4eTYMKOB ¢ MAaKCUMaIbHBEIM TOKOM O0A.
Tpancdopmarop Toka C IMMYHHUTETOM OT IMOCTOSTHHOW COCTaBIIsitolIei B rienu Toka Oswell
DCT108W-A1* gt caueTunkoB ¢ MakcuMaiIbHBIM TOKOM 100A ; it Oswell DCT106W-A3* nug
CUETYMKOB C MAaKCUMAaJIbHBIM TOKOM 60A.

[Inara ¢ ycranoBineHHbiMu komnoHeHTamu FOTJIN.422821.009(14)-XX, rae XX — ucnojJHeHue
IJIaTHl B 3aBUCUMOCTH OT Habopa uHTep(eicoB.

[Tanens munesas (I[Tomukapoonatr Carbomix - 20UV O/ (mpo3pauHslii)), Ha KOTOPYIO
HampeccoBaHa CTajabHAas TUIATHHA sl (PUKCAIlMU ONITOTIOPTA HA CUYETYHKE. B IniieByro maHenb
ycranoBieH unpa-scraBka FOTJIN.754463.235-XX, rae XX — UCMOTHEHUE CUETUMKA B
3aBUCUMOCTH OT Habopa uHTepdeiicoB. Ha mmuibae Harneyarana Bcsa HeoOxoaumasi MH(GopMarus
METOZOM JIa36pHOM IIeYaTH.

Kpsimka FOTJIN.735215.006 (ITonukap6onar Carbomix - 20UV O/] (mpo3paunslif)), Ha
KOTOPOM METO/IOM YJIbTpadUOIEeTOBOM NeyaTH HaHeCceHa cXeMa BKIIIOYEHHS] CUETUHKA.

*Mo2ym ucnonb308amsbcsi KOMHOHEHmMbL OpY2Ux npousgooumeretl, ycneuHo npouteouiue
UCNBIMAHUA U YCIMAHOBTIEHHbIE AHATI02AMU.

[Tnata FOTJIN.422821.009(14)-XX npoX0oIuT HECKOIBKO 3TAallOB U3TOTOBJICHUS:

MoHTaX Smd-KOMIIOHEHTOB Ha JINHUH [TOBEPXHOCTHOTO MOHTaXa ¢ KOHTPOJIEM KauecTBa MalKH U
IIPAaBUJILHOCTH YCTAHOBKU KOMIIOHEHTOB Ha YCTPOMCTBE ONITUYECKOW UHCIICKIIUH.

MoHTax Ha poOOTe ITHIPEBBIX KOMIIOHEHTOB.

PyuHO¥i MOHTaX KOMIIOHEHTOB, KOTOpBIE HENIb3s1 CMOHTHPOBATh Ha poOoTe.

I[aﬂee IJjiaTa moCcTynacT B IIEX C60pKI/I SJICKTPOCUCTUMUKOB U IMPOXOAUT CICAYIOIIUC 3TAIIbI B ITPOLECCE
BBIITYCKA CUCTUMKA:

[IpoBepka Ha TECTOBOM CTEH/E: MPOBEpKa MOTPEOICHUS IIJIaThl IO LENsM MUTaHUS,
MPOrpaMMHUPOBaHKE, IPOBEPKa pabOThl HHTEPGEHCOB, TPOBEPKa PAOOTHI U3MEPHUTEIHLHON YaCTH
CXEMBI, KAIMOPOBKA YaCOB PEaIbHOI0 BPEMEHH, IPOBEPKA PaOOTHI UMITYJIbCHBIX BBIXOJOB,
IMpOBCpPKa 3HCpFOH€3aBI/ICI/IMOﬁ naMATH, JaTYUKOB BCKPLITUA U JaTYMKAa MArHUTHOI'O ITOJIA.
COopka B KOpIYC 2JIEKTPOCUETINKA, MOHTAX IIPOBOJIOB OT pelie U TpaHchopMaTopa ToKa.
[IpoBepka 35eKTpUUECKON MPOYHOCTH CUETUHKA, C TOMOIIBI0 ycTaHOBKU YIIY-5M Mmexny
COETMHEHHBIMU BMECTE KOHTAKTaMU 1-4 ¥ cOeIMHEHHLEIMU BMECTE KOHTaKTaMu 5-12 mogaeTcsa Ha
1 munyty Hanpsbkenue 4000 B mepemMeHHOro TOKa.



* IIpoBepka cuerunka B coope Ha paboueM mecte 220B — nmpoBepka paboThl 0J0Ka TUTAHUS, €lle
pa3 mpoBepka uHTepdelicoB, mpoBepka pabOThI pelie, 3aIUCh CETEBOT0 a/ipeca CUeTUHKa,
MIPOBEPKA TOYHOCTH KATMOPOBKH YacOB PeaIbHOTO BPEMEHH, 3aMMHCh TpeOyeMoro TapudHoro
pacnucaHusl, 3alUCh PEKMMOB MHAUKAIIMH, OUNCTKA HAKOIUIEHHBIX U TEKYIUX OMIMOOK, OYMCTKA
KypHaja cCOOBITHH.

* Merponorudeckas HaCTpoiika Ha moBepouHoil ycraHoBke MTEI.

* Mertponorudeckas noBepka Ha moBepo4yHoit ycranoske MTEI.

* Tectupoanue cBs3u ais ucnonnennit ¢ PLC, GSM, paauo.

* IlIpoepka OTK — 3amyckaercs CKpUIIT MPOBEPKH OCHOBHBIX MTAPaMETPOB U MPOCMOTP
PE3YIBTATOB MPEABIIYIITUX ITATIOB.

* Pacneuatka u 3anonHenue PO, cOBMEIIEHHOTO ¢ MacmopToM, YIaKoBKa.

HcnwiTarenpHast 6aza mpencTaBieHa CIeayonM 000pyI0BaHUEM:

* [IloBepounas ycranoBka MTEI ¢ atanonom BToporo pazpsaa SWS1.3 (kimacc tounoctu 0,1%,
nuanasoH usmepsiemoro toka 0,01A -120A, auana3zon uzmepsemoro Hanpsbkenus 30-300 B
MEPEMEHHOTO TOKa.

* Kmumarnueckas kamepa MHK-120AK, auanazon temmnepatyp ot munyc 40 1o 150 oC u
OTHOCUTEJbHAS BIIAXKHOCTH A0 98 %.

*  Yacroromep Y3-84, ucnonb3yercs A1 TOYHOTO U3MEPEHUS MTEPUO/Ia YACTOThl YaCOB PEATbHOTO
BpPEMEHH.

*  VYuuBepcanbHas npoOoiiHas ycranoBka YIIY-5M, nuama3oH BRIXOAHOTO HAMPSHKEHUS
(mocrostHHOTO M TIepemenHoro) ot 200 7o 6000 B.

e Crena Uit onpeaesieHns BIUSHUS TOCTOSTHHOTO TOKAa M YETHBIX TAPMOHUK COTJIACHO
[Ipunoxenuro A 'OCT 31819.21-2012.

e Crenn s moauu OOJBIIOTO TOKA, quarna3oH Toka 10 300A.
CucremMa KOHTPOJIS KAU4ECTBA BBITYCKAEMBIX JJIEKTPOCUETIUKOB COCTOUT U3 CICTYIOIINX ITAIOB:

*  BX0JHO¥ KOHTPOJIb MOCTYMAIONIEH MPOAYKINU MPOBOAUTCS HA OCHOBAaHUH padoyeit
nactpykiuu PU FOTJIN.004.003-22 IIpoBeneHue BXOAHOT0 KOHTPOJIS

*  VmpapieHue MpoleccaMu IPOU3BOCTBA OCYHIECTBISIETCS TEXHOJIOTMYECKUMH UHCTPYKLIUAMHU U
nmponeccamMu. HOI[B.B.HHIOLL[CC YHCJIO onepaunﬁ ABTOMATHU3UPOBAHO U UCKIIFOYAIOT BIIUAHUC
YeJI0BEUeCKoro akropa.

* 3 VmopaBieHHe HECOOTBETCTBYIOUIEH MPOAYKIIMEN B MPOIECCE MPOU3BOJICTBA PETIIAMEHTUPOBAHO
u Boinosnsietcs cornacHo CTII ITTT FOTJIN.005.004-23 YnpaBJ/ieHue HeCOOTBETCTBYHOIIEH
NpoayKuuen

*  OtpaboTka 0OpalIeHni KIMEHTOB periaMeHTHPOBaHO U BeimoJHseTcs corsiacio CTII I
IOTJIN.004.002-21 OTpadoTka o0pamieHnil KJIMEHTOB M0 Ka4eCTBY NPOAYKIMH H
BHYTpeHHuX nperen3uii TBX

*  VmpaBieHHe BHECEHUSIMU U3MEHEHUH B JOKYMEHTAIMIO PErJIaMEHTUPOBAHO U BBITIOJIHSAETCS
cornacHo CTII ITY FOTJIN.001.004-21 Pa3pa6oTka, BHeJ[peHHe U U3MEHEeHHe JOKYMEeHTAUH
CHCTEeMBbI MEHE:KMEeHTAa KauecTBa



10 Onucanne npuHOMIA padoThI CYETYMKA

CTpyKTypHasi cCXeMa CueTUMKa MoKa3aHa Ha pUCYHKe 1.

UHaukaTtop OnTtonopt
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Pucynoxk 1.

MUKpPOKOHTpOIIIIEp yIPaBIIIeT BCEMHU Y3JIaMH CUETUHKA. B ero maMsaTi XpaHuTCs Kak COOCTBEHHO
mporpaMMa CueT4YMKa, TaK U KaJuOpOBOYHBIE KOA(POUIMEHTHI, U TaOIUIAa TEPMOKOPPEKIIMU YaCOB
pearbHOro BpeMeHHU. V3MeHeHHe KaluOpOBOYHBIX KOI(P(UIIMEHTOB M TAONHUILBI TEPMOKOPPEKIHH
BO3MOYKHO TOJIBKO B TEXHOJIOTHUECKOM IIpOIIecce BhIMycKa cueTdynka. Ilocie 3anucu kannOpoBOYHBIX
KO3 PHUIMEHTOB, 3aBOJCKOrO HOMEpa M TMapojied OocTyna Mo HHTepdelcy TocTyn Ha 3ammch
ko3 unnenToB Onokupyercs. OOMEH € y31aMu CUETYHMKA OCYIIECTBISIETCS 4epe3 CIleAylolue
uHTEepQEiCh:

e C uudpoBsiM curHaIbHBIM MporieccopoM (manee L[CIT) — yepe3 untepdeiic SPI;

e C sHeproneszaBucumon namsateio (nagee EEPROM) u gaT4koM MarHMTHOTO TOJISi— Yepe3
unrepodeiic 12C;

* C ppaiiBepom wuHTeppetica RS-485 mno wuntepdeiicy UART uepe3 ontpoHHYIO
raJlbBaHM4YeCKyto pa3Bsa3Ky 1o curianam RXD, TXD u RTS.

* C panuotpancuBepamu no unrepdeiicy SPI mu6o no unrepdeiicy UART.

BxoaHoe HampspKeHHE NOJAaeTcs Ha PE3UCTUBHBIA JIEIUTENb, BBIXOJ KOTOPOrO MOJKIIOYEH K
aHasoro-dpoBomy npeodpaszosaremo (nanee ALIT) kanana nanpspkenus LICIL Tok B nenu ¢a3Horo
MPOBOJIAa MTPOXOJUT IO IIYHTY, CO3/1aBas MaJeHue HampsbkeHus, kotopoe nogaerca Ha ALl mepBoro
KaHala TokKa. TOK B IEMM HEUTPATLHOTO TMPOBOJA MPOXOIUT HYepe3 TOKOBBIA TpaHCc(opMmaTop,



BTOpUYHAS OOMOTKa KOTOPOTO TMOAKIIOYEHAa K HAarpy304YHbIM HU3MEPHUTEIBHBIM PE3UCTOPAM.
Hanpsiokenue ¢ uamMepurtenbHbIX pe3ucTopoB noaaetcs Ha ALl BToporo kaHana Toka.

LCII, monyuuB ot ALII kon HampskeHUs M KOABI TOKA, NMPOU3BOAUT PACUET JIEHCTBYIOIIMX
3HAQYEHWI TOKAa W HANpPSDKEHMsI, a TAKK€ MIHOBEHHBIX 3HAUEHUS aKTHBHBIX, PEAKTHBHBIX U IOJHBIX
MOIITHOCTEH B KaHajax Ierneld HeHTpanbHOro M (azHoro MmpoBoja. 3HaAU€HUE PEaKTHBHON MOIIHOCTH
Bbruncisiercss B LICII MeTonoM yMHOKEHHsSI MTHOBEHHOI'O 3HAUEHHs HAIPSKEHUS HAa MTHOBEHHOE
3HaUEHUE TOKAa YEeTBEPTh MEPHOAA CETEBOTO HAMPSIKEHUS Has3aj (MCHONB3YeTCs HU(pPOBas JIHHUS
3agepxkkn). B LICII umeroTcs cyMMaTophl, Tli€ HAKaIIMBalOTCSt MTHOBEHHBIE AKTUBHBIE, PEAaKTHUBHBIE U
nonueie MomHocTU. LICII Takke onpenenser NelCTBYIONNE 3HAYEHUSI TOKOB U HAITPSIAKEHUSI METOJOM
CYMMHPOBAHHS KBaJ[paTOB MTHOBEHHBIX 3HAUYE€HUM, MHTErpUpoBaHUEM M u3BiedeHueMm kopHs. [[CII
MIPOBOJIUT CPAaBHEHHE 3HAYCHUN aKTHMBHOW DHEPTrMU B KaHajJaxX HEUTPaJbHOTO U (Pa3HOTO MPOBOJA.
ba3oBbIM KaHaJIOM SBIISIETCS KaHal ToKa (pa3bl, HO €CIIM aKTUBHAS SHEPrus B LIEMU HEHTPaIbHOTO
MIPOBOJA MPEBBIIIAET AKTUBHYIO SHEPTHUIO B 11N (a3bl, TO 6a30BbIM CTAHOBUTCS KaHal HEUTpaJIH.

UYepes kaxnayro 1 cexkyHny MukpokoHTposuiep cuuthiBaeT ¢ LICII HakomieHHyH akTHUBHYIO,
PEaKTHBHYIO U IOJIHYIO SHEpPrut0. MUKpPOKOHTPOJUIEp MPOU3BOAUT CYMMHMPOBAHHME M HAKOIUICHHE
aKTUBHOM M PEAKTUBHOW YHEPTUU B SHEPTOHE3aBUCHUMOM MaMATH B COOTBETCTBHUH C TEKYIIUM Tapudom
BO BCEX MaccuBax 0a3bl NaHHBIX. Takke B IHEProHE3aBHCHUMON MaMSATH COXPAHSIOTCS Npoduiu
MOIITHOCTH U KypHaJIbl cOOBITHI. 10 3HaKaM aKTUBHOW M PEaKTUBHOW HEPTUU ONpEAEIseTCS HOMED
KkBajpanTa noJsiHOW MomHOCTH. L[CII Takke MpoM3BOAUT T€HEPALMIO MOBEPOUYHBIX UMIYJIbCOB IS
AKTUBHOW M PEAKTUBHOW SHEPTHMH. MUKPOKOHTPOJUIEP B 3aBUCUMOCTH OT YCTAHOBJIEHHOI'O pEXHUMa
OTIIPABJISIET 3T UMIIYJIbCHl HA UMITYJIBCHOE BBIXOJHOE YCTPOMCTBO CUETUHKA - CBETOANO. MImeroTes 5
PEKUMOB PaOOTHI: TEIEMETPUUECKUI UM TOBEPOYHBIH 110 aKTUBHOW SHEPTUH, BBIXOJ yacTOThI 512 ',
paboTHI: TEIEMETPUICCKUN WM TIOBEPOYHBIA 1O PEaKTUBHON SHEPTHH. J[TUTEIHLHOCTh UMITYJIBCOB B
TEJIEMETPUUECKOM pexkuMe — 80 MC; B TIOBEPOYHOM PEKUME — B 3aBUCHUMOCTH OT YaCTOTHI CIIEIOBaHUS
WMIYJbCOB, HO HE KOpoue 1 Mc.

MUKpOKOHTPOJUIEp UMEET BCTPOCHHBIE Yachl pealbHOTO BPEMEHH, 00eCIeUnBaIOINe TOYHOCTD
xoja He xyxke +0,5 ceKyH/ B CyTKH B HOpMaJIbHBIX ycioBusX. s oOecnieuenus TpedyeMoi TOUHOCTH
X0/1a 4aCOB BO BCEM TeMIIEpaTypHOM JHana3oHe Ha IJIaTe CYETYMKA UMEETCs JaTUMK TemrnepaTrypsl. B
3aBHCHUMOCTH OT H3MEPEHHOW TeMIepaTypbl MHUKPOKOHTPOJUIED MEHsAET KO3(PUIMEHT KOPPEKIHH
YacoOB PEaJbHOTO BpeMEHH. TakuM 00pa3oM OCTUTAETCs TOYHOCTh XO0Ja 4acoB He Xyxe 3,0 cex B
CYTKM BO BceM paboueM nuana3zoHe Temmepatyp. [ns oOecnedeHus XoAa 4acoB NMPU OTCYTCTBUU
CETEBOI'0 HAMPSDKCHUS, B CYCTUNKE MMEETCS PE3CPBHBIM MCTOYHHUK MUTAHUS — JIUTHEBas Oarapest co
CpoKkoM ciy>kObl He MeHee 16 yer. Takke sTa nuTHeBas Oarapes oOecmedywBaeT pabOTy MATYUKOB
BCKPBITHSI KOpITyca W KJIEMMHON KOJOJKHA W WHIUKAIUIO MOTPEOJICHHOW YHEPTMH MPU OTCYTCTBHUH
MTATAHUS.

JlaTuvKyU BCKPBITUSI KOpIlyCa CUETUYMKA M JATYUK BCKPBITHS KPBIIMIKK KIEMMHON KOJOJKH
(GUKCUPYIOT B JKypHajie COOBITHI BpeMsl U AaTy BCKPBITUS/3aKPBITHS, B TOM YUCJIE U MPU OTCYTCTBUU
HaIpsKEHUs CETH.

Jns otoOpakeHHs] M3MEPEHHBIX U HAKOIUICHHBIX NAHHBIX Ha IUIaTe CYETYHMKA YCTAHOBIIEH
xunkokpucramanueckuit unaukarop (OKKM). Pexumsr padotsl )KKU npusenenst B [punoxenun I'.
NunukaTop pabotocmocoOeH BO BCEM TeMITEpaTypHOM Auana3zoHe padoTsl cuetynka ot Munyc 40 °C no
+60 °C. Ynpasnenue pexumamu JKKH ocymecTBisieTcs: ¢ TOMOIIbIO KHONKHU. J[aHHAs KHOIIKA CITYXKUT
TaKKe JJI1 BKIIIOYEHMS] CUETUMKA IIPU OTCYTCTBUM CETEBOrO MHUTaHUSA. B 3TOM pexume BO3MOXKHO
CUMTHIBAHME HAKOIUICHHBIX MTOKA3aHUM CUETUUKA.

Jlisg muTaHus y37I0B CUETYMKA MMeeTcs OJIOK MUTaHUsS, KOTOPbI BbhIpabaThIBaeT HaIpsDKEHUE
+3,3 B g nuTtaHus OCHOBHOM CXEMBI.

CdeTyuk B 3aBUCHMOCTH OT UCITOJTHEHHS UMeeT MU(POBbIC KaHABI CBsA3H — uHTepdeiic RS-485,
ornronopT, paguonntepdeiic. Marepdetic RS-485 mumeeT ranbBaHUYECKYIO H3OJSIUIO0 OT BXOJHBIX
nenei. OJeKTpuyeckas MpOYHOCTh u3ojanuu coctaBiger 4000 B (melictBytoiiee 3HaueHwue). B
npaiiBepe mHTepdeiica RS-485 ucnonbp3oBaHa MUKpOcXeMa C HArpy304HOM CIOCOOHOCTBIO Ha 256
BXOJIOB. DTO O3HAYAET, UTO K IMIMHE HHTEpderica MOKHO MOIKIIIOUYHATH JI0 255 CUeTYMKOB JAHHOTO THIIA.



11 IloaroroBKa K HCIOJIbH30BaAHUIO

11.1 IloaroroBka U3aenus K ycTaHOBKE HAa MECTE IKCILITyaTalluu

CueTunkH, BBIITyCKaeMbl€ MPEIIPUITUEM — U3TOTOBUTEJIEM, HUMEIOT 3aBOJICKHE YCTAHOBKH IO
YMOJYaHUIO, TpUBeAeHHbIE B Ta0nuie 7. [Ipu 3akaze c4eTUNKOB MOTPEOUTETH MOKET U3MEHUTD
YCTaHOBKH, IIPUCIIaB CBOU TpeboBaHud. [Iprmepsl TUCTOB 3aKka3a AJisl yyeTa 10 OJHOMY, IBYM U TpeM
TapudaM MOXKHO CKaJyaTh C caiita www.pulsarm.ru.

Tab6muma 7
Haumenosanue 3nauenue
CerteBolii agpec PaBeH 3aBoJICKOMY HOMEPY
[Tapons noctyna 1 ypoBHsS 111111
[Taposb Ha ytenue (LLYS) 123456
[Tapose Ha yrerne (HLS) 123456
Tapudnoe pacnincanue g ;'3(?8()[[;023;88 - ; Egﬁ%
Kanennapp HecTaHIapTHBIX THEH He ycTanosnen
JlaTa u Bpems UTC+3
[Teprox MHIUKAIIH 5 cex
PexxuMm ungukanuu UKJINYECKUNI
Pa3penieHHbie peKAMbI HHIMKATOPA
AkTHBHas TOTpebIeHHast SHEpTrus o Tapudy 1 na
AKTHBHas NOTpeOJICHHAS DHEPIHs 10 Tapudy 2 na
Tekyiee Bpems Ja
Tekymas gata na
YcTaBKH 10 HANIPSZKEHHUIO:
HHJ[3 218 B
BHJ[3 242 B
HI[3 207 B
BII/[3 253 B
YcTaBKM 0 YacToTe:
HHJ[3 49,8 I'n
BHJ[3 50,2 TI'n
HII[3 49,6 I'n
BIJ[3 50,4 I'n
YcraBka 1o ToKy 60 (100) A *
YcraBKa 1o MOUTHOCTH 13800 (23000) Br *

prneqauue: 6 cxoﬁxaxyxazano 3HAueHue 0114 CHemuUuKa ¢ makcumaavnvim moxkom 100 A.

[lepen ycraHOBKO# cueTunka Ha 00BEKT HEOOXOIUMO U3MEHHUTD 3aBOJICKHE YCTAHOBKH, €CJIM OHU
HE YJIOBIIETBOPSIOT moTpeduTens. [lepenporpaMMupoBaHie MOKHO TPOU3BECTH Yepe3 IudpoBoit
nHTepdeiic ¢ MpuMEHEeHNEeM KOMIThIOTepa U MporpaMMbl-KoHpuryparopa «DeviceAdjuster.exe». [1o
ymouanuio JKKM HaxoauTcs B IUKIMYECKOM PEKUME — UIET aBTOMATHUECKOE MEPEKIIOUCHUE PEKUMOB
0TOOpaXeHHU s, MEPHOJ] MHIUKALIUK PaBeH 5 CEeKyH1aM.

Ecnu cuetunk OyneTt sKCIUTyaTHpOBaThCs pH Temmneparype Hrke Muayc 20 °C, To He00X0IMMO
YCTaHOBUTH BpeMs LIUKIMYECKON CMEHBI MToKa3aHui He MeHee 10 cekyH/I.

BHUMAHMUE! Ilepen ycTaHOBKO# cueT4nka Ha 00BEKT HE0OXOIUMO U3MEHHUTD
I0JIb30BATEIBCKHUI MAPOIIb IS IPEAOTBPALIEHUSI HECAHKIIMOHUPOBAHHOIO JJOCTYIIA K
MIPOrpaMMHUPYEMBIM ITapaMeTpaM CUeTYNKa Yepe3 nHTepdeich csa3u!

Ilepen ycTaHOBKOW CUETUMKA BBIMNOJHUTE BHEIIHUN OCMOTP C LEIBIO BBIABICHUS MEXAHUUYECKUX
MOBPEKACHHUI KOpITyca MpuOopa, HATMYHS M COXPaHHOCTH 1iomM0. Eciu mpubop HaXOoAuIICs B YCIOBHUSX,
OTJIMYHBIX OT YCJIOBHM 3KCIUTyaTallly, TO MEepPEe] BBOJIOM B IKCILIyaTaI[MI0 HEOOXOIMMO BBIIEPKATh €ro B
YKa3aHHBIX YCJIIOBHSX HE MEHeEE 2 Y.



BHUMAHMUE! IIpn o0Hapy:KeHMH HEHUCNPABHOCTH CYeTYHKA IKCIUIyaTanuss npudopa
3anpeineHa!

11.2 MouTax

[ToAKTIOYUTE CYETUUK yUeTa JICKTPOIHEPTHH K 0JTHO(A3HOM CETH MEPEMEHHOT0 TOKa ¢
HOMHUHAJILHBIM HaNPsDKEHUEM, YKa3aHHBIM Ha IIHJIbJIC Ha JIUIEBOM maHenn cueTyrka. Heobxoammo
CHSTBH KPBIIIKY KJIEMMHOM KOJOJKH M IMOJKIIOUUTh MPOBOJIA COTJIACHO CXEME BKIIIOUCHHUS B MPUIIOKCHUH
B »acrosero onucanus.

[Tpu MOHTaXe cYeTYnKa MPOBOJ HEOOXOAUMO OYUCTHTH OT U30JISIIUU TaK, YTOOBI HE JOMYCTUTh
nonajaHue U30JIMPOBAHHOIO Yy4aCcTKa MPOBO/IA B 3aKUMBI, @ TAKXKE BBICTYII 32 IPEAEIbl KOJIOAKU
OTOJICHHOTO Y4acTKa NMpoBoja. Jlnamerp, MoJKI0YaeMbIX K CUETUMKY ITPOBOIOB: HE Oosee 6,5 MM s
CWJIOBBIX U 1.6 MM JUIsl CUTHAJIbHBIX. MHOTOKUJIBHBIN MPOBOJI HEOOXOMMO 00KaTh HAKOHEYHUKOM
COOTBETCTBYIOIIETO AMaMeTpa. BcTaBUTH MPOBO/ B KOHTAKTHBIN 3akuM 0e3 mepexocoB. CHavasa
3aTATMBAIOT BEPXHUN BUHT. JIerkum mojepruBaHueM MpoBojia yOek1al0TCs B TOM, YTO OH 3a)KaT. 3aTeM
3aTATMBalOT HUKHUM BUHT. [locie nmepBoil 3aTsHKKU BBDKIATh HECKOJIBKO MUHYT U MOATSHYTH MPOBOJIA
enié pa3 (CHayasga MOATAHYTh BEPXHUH BUHT, IOTOM HWXHUN). PEeKOMEH1yeMblii MOMEHT 3aTSIKKH
BHUHTOB KJIEMMHOH KOJIOOKH cocTaBisgeT 1 H-Mm.

Bce muorodynkuunonaneueie cuetynku [IYJIBCAP 1 umeroT BCTpoeHHOE pelnie, KOTOpPOE II0
HEOOXOIMMOCTH Pa3phIBAET COCAMHEHUE MEXIy KOHTakTamMu | u 2. YcTaHOBKa pexxuma paboThl pere
OCYIIIECTBISIETCS TPU MOMOIIYU CIEIHUAIBHON MePEeMBIUYKH COTTIACHO Taduuile cocTosiHus pene («bmok.») B
IIpUIIOKEeHUHU B.

YHUBepcallbHOE OCHOBaHME KOPITyca MO3BOJISIET OCYIIECTBISATH MOHTAX MPUOOPA KaK Ha IIIOCKYIO
MIOBEPXHOCTH IIPH ITOMOIIM TeX BUHTOB, Tak U Ha DIN-peliky (DIN-peiika - Tunn TH35 cornacao 'OCT P
MD3K 60715-2003). I'abaputnsie pasmeps! ykazansl B [IPUIIOXKEHUU b.

BHUMAHMUE! ®a3noe HampskeHHe, MOABOAMMOE K NapajieJibHOW Ienu cYeTYnKa He
JAO0JI’KHO MpeBbIATH 265 B.

BHUMAHMUE! Tok B mnocienoBaTelbHOH IeMH CYETYHKA He JOJLKEH TMPEeBBINIATH
MaKCHMAJbHBIN TOK CUeTYHKA.

BHUMAHME! IloakaoyeHnne Beex 1emneii cueTYnKa NPOM3BOAUTH NPH 00eCTOYeHHOH ceTH!

11.3 Ioaknrouenue uaTEpdHEicoB

Cuyerunk oOMeHHBaeTcs MHpOpMaLKEl ¢ BHEIIHUMH YCTPOHCTBaMHU uYepe3 ONTUYECKHHA MOPT U
JONOJTHUTENbHBIE HHTep(eiichl B cooTBeTcTBUHU ¢ TpoToKosoM CIIOADC unu nporokonom ITYJIBCAP.

11.3.1 [Mogkmrouenue uepe3 uarepderic RS-485

Hcnonnenus cueTunkoB, uMeronie natepgeiic RS-485, no3BoisaioT 00beMHUT HAa OJIHY OOIIYIO
MIMHY 10 255 cueTunkoB. Cxema MOAKIIIOYeHHS CYETYHKA(-0B) K YCTPOMCTBY cOOpa M mepeaayn JaHHBIX
(nanee YCIIJ]) yka3ana Ha pucyHke P2.

yea

RS-485

Cuerqanr Nel CaeTaHr Ne2 Cueradk NsN
11 12 1 12 1 12 0V  485A 485B

[ ] [ ] [ ] [ ] L L [ [ ] [ d

N




Pucynok 2 - Cxema noakitoueHus: cueTuukos K Y CIT/L

Ecnu nnuHa JNMHUM CBSI3M TNPEBBIIIAET HECKOJIIBKO JECSITKOB METPOB CTOUT HCIOJIb30BATh
CIIEYIOINE PEKOMEHJAINH:

e qus cBa3u cueTuukoB ¢ YCIIJl mpuMeHSATh 3KpaHUPOBAHHYIO BHUTYIO Iapy C BOJIHOBBIM
conpotusieHuem p =120 Owm.

*  BKpaH BUTOM mapbl 3a3eMJISITh B OJTHOM To4Yke co cTtopoHsl Y CITJI.

*  Ha (U3MYECKUX KOHIaX JIMHUU CBSI3U YCTaHABJIMBAThH Coracyrole pesuctopsl 120 Om +5 %
moriHocThI0 He MeHee (0,25 Br.

11.3.2 Iogxmouenue uepes uarepdeiic GSM

Cyerunku B UCHOJHEHUH, HuMeomue uHTepdeiic GSM, BKIIOYAIOT MOAYNb CIEAYIOMINUX

BapHAHTOB:
*  GSM (2G unu BblIIE);
e NB-IoT;

e NB-IoT + GSM.
Hns monkmroueHus: Heooxoauma SIM-kapta dopmara mikpo-SIM ¢ MOAKITIOUEHHON YCIIyron
nepeaadn JaHHBIX U MOJIOXKUTEIbHBIM OamancoMm. KapTy HeoOxoaumMo BCTaBuTh B ¢iioT SIM-KapThl, cM.
[Tpunoxenue B.

11.3.3 IlogkmroueHue yepe3 ONTUYECKUM TOPT
Ontuueckuii mopt cuetynka coorBercTByeT Tpedosanusm ['OCT IEC 61107.

JUJ1st TOAKITFOUEHHS K ONTHYECKOMY MTOPTY PEKOMEHIYETCS HCIIOJIb30BaTh ONTHUYECKYIO TOJIIOBKY,
cootBetcTBytomyto Tpedoanusim ['OCT IEC 61107, npoussoactsa «I[1YJIBCAP»
https://pulsarm.ru/products/schetchiki-elektroenergii-
elektroschetchiki/komplektuyushchie/opticheskaya-schityvayushchaya-golovka/ vinn mo0oro npyroro
npou3BoauTens, eciu oHa cooTBercTBYeT 'OCT IEC 61107.

J1s paboThI IO ONTUYECKOMY MOPTY IOCTATOYHO YCTAHOBUTH ONTOT0JIOBKY Ha METANINYECKOE
KOJIBIIO Ha KPBIIIKE CUeTYrKa U MoAKIIoYnTh USB kabens Kk KoMIbIOTEDY.

11.4 Hananka

3aKpbITh KPBIIIKY KJIEMMHOM KOJIOAKU. BKitounTh ceTeBoe HanpsipkeHrne. CYETYUK T0TKEH
nepeiTu B pabouee COCTOSTHUE: MOCIEI0BATENIbHO MOSBUTCSA 3 COOOIICHHUS:

. «M XX-XX», rie «XX-XX» - BapuaHT UCTIOTHEHHUS U MOAU(UKALINS CUCTUNKA;
. «crc 0000» - mpu oTCcyTCTBUHU OMMOOK MeTposiorudeckoit yactu [10;
. «Br XXXXX» - pe3ynbpTaT caMoIMarHocTuk, rae XX XXX — koJ1 ommoKy B

[IECTHAIIATCPUIHOM BUJE, KK/l YCTAHOBICHHBIN B «1» OUT KOTOPOI COOTBETCTBYET OMpPENeICHHON
ommnoOke. Konpr omubok npuseaens! B [Ipunoxennn /1.

Jlnst HasTamky ¥ paboThI ¢ CYETUYMKOM HCIIOIB30BaTh nmporpamMmy “Konduryparop yctpoiicTs
«[Tynascap»”’, KOTOPYIO MOKHO CKauyaTh ¢ caiiTa www.pulsarm.ru.

C moMoIIBI0 TPOrpaMMBI-KOH(HUTYpaTOpa UCIOIb3Ys TOCTYITHBIN KaHAJ CBSI3U MOIKIIOUYUTHCS K
3JIEKTPOCUYETUYHKY M TPOBEPUTH MPABUIBHOCTD MOIKIIOUEHHUS CUIIOBBIX Iienel. /11 aToro Heooxo1umo
YCTaHOBHTH CBSI3b CO CUCTYMKOM M OTKPBITh BKJIAJIKy «Bekrorpammar. 3HaueHHs aKTUBHOM MOIITHOCTH
1o KaHanaMm A u B 10JDKHBI OBITh TPUMEPHO OJMHAKOBBI U TIOJIOKUTEIbHBI TPU HAIWYUU HArpy3KH B
LEMNH OTpeOuTeNs.



Y6enuTbces, 4To Ha HHAUKATOPE 0TOOPaXKaIOTCs TEKYIUE MTOKa3aHUs CUETUMKA 10 TOTpeOIeHHON

akTuBHOM 3Heprun (cM. [Tpunoxenue I'). Pekomenyercs 3anucars nokasaHus o Bcem 4 tapudam, naxe
€CIT CYCTUHK He IJIAHUPYETCS UCTIOIb30BATh B MHOTOTapU(PHOM PEKHUME.

[Tyckonananka Ha 00BEKTE 3aKIIIOYACTCS B CICTYIONIEM:

e 3amnmuch B CYETYMKAX CETEBBIX aPECOB (HOMEPOB KBAPTUP WIIU TOMOB);
* YcraHOBKa AaThl 1 BpEMEHU *;

* 3anuck TapupHOTO pacIUCaHUA*;

e 3anuch peKMMOB UHANKALIMKU*.

* oTepaIfy BRITIOTHSAIOTCS, €CITH HE0OXOAMMO MTOMEHSTh YCTAHOBKH, ClICJIaHHBIC Ha 3aBOJIC-

HU3TOTOBHUTECIIC.

11.5 BBenenue B 3KCIUTyaTalnio

3aKpBITh KPBILKY KIEMMHOH KOJOAKH, M OIUIOMOMpOBATH ee IIOMOOW 3HeprocHadkaromen
OpraHu3aluu.

[lepen ycTaHOBKOI cueTYMKa HAa 0OBEKT HEOOXOANMO U3MEHUTH 3aBOJICKHE YCTAHOBKH, €CITH OHH
HE YJOBJIETBOPSIOT moTpebutens. [lepernporpaMMupoBaHHE MOXKHO IPOU3BECTH 4Yepe3 LUu(pOBOH
uHTepdeiic ¢ mpUMEeHeHneM KOMITBIOTepa U POorpaMMBI-KOH(UTypaTopa.

Ecnu cueTdnk OyneT 3KCIUTyaTUpOBAThCs MPU KPAWHUX HWKHHUX MPEeTbHBIX TEeMIIEpaTypax, TO
HEOOXO0JMMO YCTAaHOBHUTH BPEMsI aBTOIIEPEKITIOUCHNSI MEeHIO He MeHee 10 cekyH[.

Buumanue! Ileped ycmanoekoii cuemuuka Ha 00vbeKkm Heo0Xo0umo usmenums napons 1 — 2o
YPO8HA 60 u3bexycanue HeCAHKUUOHUPOBGAHHO20 OOCMYRA K HNPOPAMMUPYEMbIM RApPAMempam
cuemuuka yepes unmepgeicot ceazu!

12 Iopsinok padoThl

12.1 PyuHoii pe:xxum

12.1.1 B pyuHom pexxume uH(pOpMAIUs CYUTHIBACTCS BU3YaJIbHO C MHIUKATOPA CUETUHKA.

12.1.2 Tlocne BKIIOYEHHS CYETUYHK MEPEXOJUT B PEKUM OTOOPaKEHUS aKTUBHOM MOTPEOICHHOM
sHepruu no tapugdy 1.

12.1.3 UHnukaTop MOKET HAXOAUTHCS B OJTHOM U3 JIBYX PEKUMOB PAOOTHI: TUKIMUYECKUI PEKUM
OTOOpaKCHHSI M HEIHUKIMYECKUH pexuM oToOpakeHus. [lo yMom4aHWIO B CUETYHMKE YCTAHOBJICH
LHUKINYECKUI pexKUM OTOOPaKEHUS.

B nuknmyeckoM pexxuMe UAeT aBTOMaTUYECKOE MEPEKITI0UCHNE PeKUMOB 0ToOpakeHus. [lepuon
WHIMKAMM ~ KaXJIO0ro  peXuMa  ONpeAesieH  IporpaMMHpYyeMbIM  mapameTpoMm  “‘Bpems
aBTOIEPEKIOYEHMS MEHIO . 10 yMOoI4yaHHIO OH paBeH 5 CEKYyH/I.

B Henukimyeckom pexxume UAET pyuyHoe NepeKIIoueHUe PeKUMOB ITyTeM OJHOKPAaTHOTO HaXKaTus
KHOTIKH.

B IIpunoxxennu ' mpuBeeHBI BCE PEKUMBI OTOOPAKEHUSI CUCTUMKA.

12.2 JIncTaHIMOHHBINA pPeXUM

12.2.1 CueTuuk uMeeT OJIUH UM HECKOJIBKO IIM(PPOBBIX HHTEPEICOB, MOAACPKHUBAET IPOTOKOJI
«ITynbcap» n/mnm nporokos CITIOJIDC u moxkeT s3kcrmryarupoBarhbes B coctaBe cucteM ACKYD.

Onucanune npotokoia «Ilynbcap» npuBeneHo Ha caiite www.pulsarm.ru.

12.2.2 O6MmeH 110 uaTepdency MPOU3BOAUTCS TBOUYHBIMHU OaiTaMHu.

12.2.3 Jlns paOGoTbl B AMCTAaHIIMOHHOM pEXHME CUETYMK JOJDKEH OBITh TMOIKIIOYEH K
ynpassstomei [I9BM gepe3 nmpeoOpa3oBarens nnTepdeiica uim MoIeM.

12.2.4 PaboTa €O CYETYMKOM IPOM3BOJUTCA C IMPHUMEHEHHEM MpPOTrpaMMbI-KOH(pHUTypaTopa,
KOTOPYIO MOKHO cKauaTh ¢ cailTa www.pulsarm.ru, win ¢ IpUMEHEHHEM MTPOTrPAMMHOT0 00eCIIeUEeHHUS
I10JIb30BATESL.




12.2.5 TIporpamma-koHpuryparop Moxetr padorars non ymnpasieaneM OC WINDOWS 10 u
BBIIIIE.

12.2.6 Ilporpamma 1O3BOJISIET IPOM3BECTHM UTEHHWE M 3allUCh IPOIPAMMHUPYEMBIX U
MH(GOPMALMOHHBIX NapaMeTpoB cueTuuka. llonHbIM mepeueHb (YHKUUI HporpaMMbl NMPHUBEIEH B
PykoBoacTse oneparopa.

Ilpumeuanue: umenue u 3anucb MAaApPUPHO20 pPACRUCAHUA 6  CYEMYUKAX C
paouounmepgeiicamu LoRa 603moscrno monvko uepes onmonopm.

13 IloBepka cueTUHMKA

13.1 IloBepka cueTdyMka HPOU3BOIAUTCS NPU BBITYCKE M3 IMPOU3BOJACTBA, IIOCIE PEMOHTA U
HACTYIJICHUM MEXXIIOBEPOYHOI0 BPEMEHH 110 METOJUKE MOBEPKU «CUETUUKH NEKTPUYECKOU SHEPIUH
oxHo(azuble 3nekTponHsle [lynscap 1. Meronuka nosepku KOTJIN.422821.001/1MI1», yrBepxaeHHOM
000 «[TPOMMAII TECT».

13.2 [lepnoau4HOCTS IOBEPKU OJMH pa3 B 16 JieT.

14 TexHuveckoe 00CJaTy:KUBAHUE

14.1 K pabore Mo TEeXHHYECKOMY OOCITY>KUBAHHIO CUETYMKA JOITYCKAIOTCS JIUIAa OpraHu3alluy,
AKCILTyaTUPYIOLIUE CYETUYMKH, HM3YUYMBIIME HACTOSAIIEE PYKOBOJICTBO M IPOLIEAIINE HHCTPYKTaX IO
TEXHHKE 0€30MacCHOCTH ¥ UMEIOIINE KBATH(PUKAIIMOHHYIO TPYIITY 110 JIEKTPOOE30MaCHOCTH HE HUXKe 3 JUis
anekTpoyctaHoBok 10 1000 B.

14.2 Texandeckoe 00CITy)KHBaHNUE CUETIYMKA COCTOUT B CUCTEMATHIECKOM HAOJI0IEHUH 33 pabOoTON
CUETYMKA U YCTPaHEHUH cOOEB U OMMUOOK B paboTre cueTunka. [Ipy BKIIIOYCHHH CYETYMKA Ha WHAUKATOPE
MosIBIIsIETCS cooOmieHne 00 omuokax dopmara «Er XXxxx», rae Xxxx — HoMep omuOku. Ecmu Xxxxxx He
paBHO «0000», TO 3TO CBHUAECTEIBCTBYET 00 OMMOKaxX cYeTuynka. B ATOM ciaydae HEOOXOIUMO WU
BOCIIOJIB30BaThCSl IPOTPAMMO-KOH(PHUTYPaTOPOM, HITH, TIPU TOBTOPHOM BBISIBJICHHN OIIMOOK, HAlIPaBUTh
CUETYMK B PeMOHT. [lepedeHn ommOOK 1 METOIBI UX YCTpaHeHUs npuBeeHb! B [Ipunoxennn /1.

[IpoBepky OTCYTCTBUSI BHYTPEHHHMX OIIMOOK CYETYMKA TAaK)KE€ MOMKHO TIIPOU3BECTH IyTEM
CUMTBIBaHUS depe3 uHTepdeiic xypHana coObITuil (coobITHe “CaMOIMarHOCTUKA CYETYHKA HEYCIEITHO )
C TMOMOIIIBIO MTporpaMMbI-KoH(puryparopa. [lopsaok cunteiBanus onucad B PykoBojacTBe oneparopa.

14.3 TlepedyeHr paboOT MO TEXHUYECKOMY OOCITYXKMBAaHUIO M MX MEPUOJAMYHOCTH YCTAHABIMBACT
AKCIUTyaTUpPYIOLIasi OpraHu3alusl.

OO6cnyxuBaHKe TIepel TOBEPKOM 3aKIIIOYAETCs B 3aMEHE JINTUEBON OaTapeu.

15 Texkyumuii peMOHT

15.1 Tekymuit peMOHT OCYIIECTBISETCS 3aBOJOM — H3TOTOBUTEIEM WM IOPUIUUYECKUMU U
(bU3MYECKUMU JTMIIAMU, UMEIOIIMMHU JTUIEH3UIO Ha MPOBEJACHUE PEMOHTA CUETUYHKA.
15.2 Ilocne npoBeaeHUsI PEMOHTA CYETUUK MTOAJIEKUT ITOBEPKE.

16 Xpanenue

16.1 Cuyerynk [OKEH XPAHHUTHCS B YMAKOBKE B CKJIAQJCKHUX IMOMEUICHHUAX IOTpeOUTeNs
(TIocTaBIINKA):

- TemIepaTypa OKpysKarolero Bo3ayxa ot munyc 40 no 70°C;

- OTHOCHTENbHas BIaXKHOCTH Bo3ayxa 95% mpu temmneparype 30°C.



17 TpancnopTupoBanue

17.1 VYcnoBusi TpaHCHOPTUPOBAHUSI CUETYUKOB B TPAHCHOPTHOM Tape MPEANpUATHS —

U3roToBUTENS 10JKHO cooTBeTcTBOBaTh ['OCT 22261-94 rpynna 4 ¢ 1ONOIHEHUSAMMU:
- TeMmmepaTypa oKpyxkaromero Bozayxa ot Mmunyc 40 no 70°C;
- OTHOCHTEJIbHAs BIAXKHOCTb Bo3ayxa 95% mnpu temneparype 30°C.

17.2 CdeTuwiku JOJKHBI TPAHCHOPTUPOBATHCA B KPBITHIX JKEJIE3HOJOPOKHBIX BaroHax,
MEPEBO3UTHCSI aBTOMOOWIILHBIM TPAHCIIOPTOM C 3alIUTON OT JOXKISI M CHETa, BOAHBIM TPAHCIIOPTOM, B
FepMETU3NPOBAHHBIX OTAIUIMBAEMBIX OTCEKAaX CaMOJIETOB B COOTBETCTBUHU C IIpaBUJIAMHU NEPEBO3OK,
JNENCTBYIOIMMH Ha Ka)KJIbIM BUJ TPAHCIIOPTA.

17.3 Tlpu morpy304HO-pa3Tpy304HBIX pabOTax U TPAHCIOPTHUPOBAHHMH JOJIKHBI COOJIONATHCS
TpeOOBaHUSI MAaHUMYJISIIMOHHBIX 3HAKOB Ha yIIaKOBKE CUETUHKA.

18 Tapa n ynakoBka

18.1 YnakoBka CYETYMKOB, SKCIUIyaTallMOHHOM M TOBApOCOMPOBOAUTEIBLHOW JTOKYMEHTALIMHU
JOJKHO mpou3BoauThes B cooTBeTcTBUM ¢ ['OCT 22261-94.

IIpy mocTaBke CUETYMKOB B pailloHBbI KpaitHero CeBepa W NMPUPABHEHHBIE K HUM MECTHOCTH
JOJDKHBL  JTOTIONHUTENbHO yuuThiBaThesi TpeboBanuss ['OCT 15846-2002 (rpynma wu3nenuid -
M3MEpUTENbHbIE MPUOOPHI, CPEeICTBA aBTOMATU3AINH, BBIUUCIUTEIFHON U MHOXHUTEIbHON TEXHUKH,
mo3uius 6 mo Tadmuige 1).

[Ipu mocTaBke CYETUYMKOB Ha 3KCHOPT TPeOOBAaHUS K Tape U YMAaKOBKE, KPOME TOTO, JOJKHBI
COOTBETCTBOBATh X03/I0TOBOPY U €IMHOMY TEXHUUYECKOMY PYKOBOJCTBY "YTMaKOBKa JJIsl SKCIIOPTHBIX
rpy30B".

18.2 CueTunK ynakoBbIBAIOT 10 JOKYMEHTALMU NPEAIPUATHS — U3TOTOBUTEIIS.

19 MapkupoBka u JIoOMOMpPOBaHuUe

19.1 MapkupoBka cyetunka goibkHa cooTBerctBoBaTh ['OCT 31818.11-2012 u kommiekta
KOHCTpyKTOpckoi nokymenTanuu FOTJIN.422821.009.

19.2 BepxHsisi KpbIlIKa CUYETYMKA IIOMOMPYETCS AaBICHUEM Ha HABECHYIO IIJIOMOY CITyX)OOH,
OTBEYAIONICH 3a MOBEPKY CUETUHKA.

19.3 3ammuTHas KpbIIKa KOHTAKTHOW KOJOJKH TUIOMOUpPYETCs TIJIOMOON OpraHu3aIuH,
00CITyKMBAIOIICH CUETUHK.



IIpuioxkenue A

CTpykTypa yciaoBHOro ooo3navenus cueryuka [IYJIbCAP 1

ITYJIBCAP 1 XxxXX-XX/XXX-XX-XXX-X/XX-X

Tun ueAMKaTOpa
1 - aneKTpOMeXaHHYECKH
2 - XKKH (-40 °C ... +60 °C)
3 - KKH (-20 °C ... +60 °C)
4 - muorodyskunonansHsii JKKHU
5 - MHOro()yHKIIMOHANBHBIA C
MOJICBETKOM
6 - yaaneHHbIH

KonuyecTBo KaHATIOB YHEPrUH
ITpo6en - Ha 0AHO HampaBiIeHHE
K - koMOMHHPOBaHHBIH

J1 - Ha iBa HanpaBJICHHUs

Knacc Tounoctn
1 -1 no aKTUBHO¥ YHEPTrHU
1/1 -1 mo akTHBHOM, | IO peaKTHBHO# YHEPTHU
1/2 - 1 no aKTMBHOM, 2 O PEaKTUBHON SHEPTHH

DyHKIHOHAIBHBIE BO3BMOKHOCTH
ITpoGen - ogHOTapHHEIH

1 - MEHOTOTapHHBIH

2 - muorodynknuonansusi (ITIT 890)

Tun xopmyca
JI - Ha AMHpEHKY
V - yHHBeEpCcaIbHOE KpeIuieHHe
C - couuT (C pa3aenbHOM apXUTEKTYpOit)

IIporokon obmena
I1 - ITynscap
C-CIIoanc

HWnrepdeiicst
0 - 6e3 unTepdeiica
1 - RS-485
2 - M-Bus
3-LoRa
4-PLC
5 - onTonopt
MakcumanbHbIi TOK 6 - GSM/GPRS
60 -60 A 7 - NB-IoT
80-80 A 8 - Ethernet

100 - 100 A 9 - ITynscap IoT
A - PLC/RF

BazoBslii TOK
5-5A
10-10 A

Onuun
O - co BCTPOGHHBIM pee
U - ucnbITaTebHBIE BBIXOIBI

Kanan u3mepenus Toka
III - LIyHT
TII - TpaHC(OpMATOp + IIyHT

KonuuectBo Tapudos
IIpo6en - 1 Tapud
T - 4 Tapuda




Ipuiaoxenue b

I'abapuTHBIN YepTeK cUeTYHKA
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CyeTyrK MOXKET yCTaHABIMBATHCS MO0 Ha MIIOCKOCTH C KPEIJICHHEM B TpeX Toukax, Jn6o Ha DIN
peuKy.



IHpuiaoxenue B

Cxema MOAKJIIOYCHUA 1 MAPKHUPOBKaA BbIBOJ0B CYCTYNKA

Pasbem
CUMKapTb!
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Tabnwia >7IeKTPUIeCKUX O IKITFOYCHIHA

No | Tlens Haznauenne

5 A- HcnelTaTenbHBIN BBIXOI
6 A+t AKTUBHOMW SHEPTUU

7 P- HcnpiTaTenbHBIN BEIXOO
) P+ PEaKTHUBHOM SHEPTrUU

9 0B Brixos Oy10ka muTaHus
10| +12B (oruws)

11 485A

RS-485
12 485B

Tabmmia coctostams pese («biaok.»)

No ITonoxenune CocrosHuEe pene
MePEMBIUKH
1 VYmpasnenue 1no
OTtcyTcTBYET N
uHTepdelicy pa3pemeHo
2 | 1-2 KOHTaKTHI
Pene Bcerga 3aMKHYTO
3aMKHYTBI
3 | 2-3 KOHTaKThI
Pene Bcerna pa3zoMKHYTO
3aMKHYTBI




Ipunoxenue I

Pe:xxyMbI HHAMKAMH

[Ipu cTapre mporpaMMHOT0 0OecIieueHus MOCIeI0BaTeIbHO 0TOOpaxkaroTcs Bepcus [10, nukindeckass KOHTPOJIbHAS CyMMa METPOJIOTHUECKU 3HAYUMOMN
4acTH MPOrPaMMHOT0 OOecTieueHusl, pe3yibTaT caMOIMarHoCcTUKU. Jlanee nmocienoBaTesIbHO 0TOOpaKkaloTCs BCE pa3pellieHHbIE PEKUMBI.
Ha3nauyeHue nmoJieid MHIMKATOpPa

) — - 7 Texywee wanpabaerue
OBIS kogbl omobpa Bug omobpa Tapu yuwee HatpabacH
Kaemou UHCpOpMaHUU Kaemou 9Hep2uu SHEpaUU

Kpumuueckad aimapamuasg /, AR ~ “/
UAU 1IpozpammHad owuoKa h‘(.) 88888 A+_Ri T1T2T3T4 [r’ +'
== 3

Ocnobrag cmpoka bBuiboga

EguHuubl usmepeHud
BoiBogumbix Beauuun

Tekyuee cocmosHue
KaHaaob usmepeHus

Hapywenue kauecmba 99
b mekywem mecque

———=m_ ]

Bosgeacmbue
MAZHUIMHOZ0 110A4

Damapetka paspaxena

[lompe6umens | | Bekpermue xpwi— | | Bekpsrmue Kpuruuku
OMKAKUCH WKU cuemuuka KACMMHOU KOAOGKU

Hwxe nmpuBeeHbl Bce BO3MOXKHBIE PEKUMBI 0TOOpaxeHus. OrpaHUYUTh CIUCOK PEXUMOB U 33/1aTh BpeMsI IEPEKIIOUEHUS MEXKy HUIMH MOXHO TIPH
3aKase WK ¢ TOMOIIBIO MpOorpaMMbI-KoH(pUryparop «deviceAdjuster.exe».

[Ipu cTapre mporpaMMHOT0 0OecTieueHus MOCIeI0BaTeIbHO 0ToOpakaroTcs Bepcus [10, nukindeckas KOHTPOJIbHAS CyMMa METPOJIOTHUECKU 3HAYUMOMN
YaCTH MPOTrPaMMHOT0 00ECTICUCHNs, pe3yJIbTaT CaMOJMarHOCTUKH. Jlanee mocieoBaTeIbHO 0TOOPAKAIOTCS BCE pa3peIICHHBIE PEKUMBI.



Coobuienuna na uHOuUKamope npu 6KAIOUEHUU CHEMUUKA

Bepcus I[10

Konmponvnas cymma I1I0  Pesynbmam camoouazHocmuku

Pesrcumol unouxkayuu
1. Tecm LED oucnnes

2. Bepcus npowuexu

3. Texywasn oama

2 _ T
{5-03-2b

cor -8

¢ 1209 .

88888 A+R TIT2T3T4 f “ts) T2 03 m
fM 0913 | crc 0000 | E- 00000 | 8888BBARICE Mo0Y9D (0 {00423
5. Temnepamypa 6. Koaghhuyuenm xoppexyuu i 8. Heticmeyrowee snavenue 9. Akmuenas mowHocms
4. Texywee epems OKpYaICaioweli cpeoul no memnepamype 7. Tox kanana ¢hazvi Hanpsicenus pasv
3630 ™ T g g

120 T1
d 23047 s

Br

10. Peaxmuenas mowjHocmo

11. Ilonnas mowHocmo

12. Texywas wvacmoma cemu

13. Koaghpuyuenm mowgnocmu

14. Cymmapnas akmuenas

L
15. Cymmapnas peakmuenas

"‘ ‘ KBr -1

q KBr ‘1

@ Kpumuueckasn owubka

A Hapywenue xauecmea snexmposnepauu 6
mexywem paciemHom nepuooe

@@ bamapes paspadicena
/= Omkniouenue nompebumens

" Bekpoima kpblwka cuemuuka

@™ Bekpvima Kpoluika KieMmMHOU KOT0OKU
U Bosoeiicmsue maznummo2o nois

hazvl Gaszwl oHepeus anepeus Q1
v W ™ Mg _n 38 n B0 A+ z +R I
- & 05 000 ¢ ¢
BAr BA F 588 ﬂ : ." ‘ KBr ‘1 d q kB Ap-lq
16. Cymmapnas peakmuenas 17. Tapugp 1 18. Tapugp 1 19. Tapugp 1 20. Tapugp 2 21. Tapugp 2
onepeus Q4 AKMUBHAsL IHeP2Us peaxkmuenas suepeusi Q1 peaxmugnas suepeust Q4 AKMUBHASL IHEP2UsL peakmuenas suepeus Q1
-R z BiA+ T 38t +RTH Y9! -RrRT1 A mn R T2
88 9 kB AP-‘1 "‘S ‘ KBr '1 E q kB Ar-t1 g kB Apmq "’3 ‘ KBr 4 SE 8 KB Ap-
22. Tapugp 2 23. Tapugp 3 24. Tapugp 3 25. Tapugh 3 26. Tapugh 4 27. Tapugh 4
peaxmusnasi snepeust 04 AKMUBHAsL YHEPUsl peaxmugnas suepeusi Q1 peaxkmuenas suepeust Q4 aKMUGHAsL SHepus peakmuenas anepzuﬂ 01
Y -R 1m2 B3a+ T3 R T3 Y83 -rR T3 BYA+ T4 384 +R
889 KB Ap- "'S ‘ KBr SEB kB Ap. 889 KB Ap- "'S , KBr '1 588 kB Ap.
28. T a;?ud) 4 20 Hebanane moxos 30, epeverns ousubon 31. Buioannasa cymmapnas 32. Buioannas cymmapmasi 33. B.bz()amzaﬂ cymmapnas
peaxmusHas suepeusi Q4 aKmueHast Snepus peaxkmugnas suepeust Q2 peaxmuenas suepeusi Q3
Y84 -R T4 T T 28 A- z Y88 +R b3 b3
389 KB Ap d 8888 A ;’ et 881 KBr f. !8 KB Ap- :. 18 KB Ap-
34. Cymmapnas akmusnas snepaus 35. Tapugh 1 cymmapnas akmuenas 36. Tapugh 2 cymmapnas akmusnas 37. Tapugh 3 cymmapnas akmuenas 38. Tapugh 4 cymmapnas akmusnas
Ha Koney "0(‘.7(’()’/(’:"0 Mecaya anepaun Ha Koneuy ”()('.7(’()"(’(‘0 mecsaya onepeus na Komneuy "()('.7(’()"(’(’() mecaya nepeus na Kkoney "0('.7(’()”(’(‘0 mecaya onepeus Ha Komney nocneomnez2o Mmecaya
glida+ z giiA+ T JiidA+ T2 JlidA+ T3 gU1dA+ T4
KBr q KkBr "'8 KBr

N - nebananc moka, yuem snepeuu npou3co0OUmMcs No KaHauy Heumpaiu
L1- nebananc moxa, yuem suepauu npouzeo0umcs no Kamauy gasvl

T1...T4 - nomep mapugpa, no komopomy omodpasicaiomes oannwle (015 pexcumos 17-28, 35-38)

T1...T4 - nomep mexkywezo mapuga ons pescumos 2-13, 29, 30



Koapb!l omudok u MeToabl UX YCTPAHEHH A1
Koj ommbku BRIBOAUTCS Ha MHIIMKATOP B IIECTHAAIATEpUYHOM BHIC. PacimdpoBka koja omruOku mnpuBeaeHa Hke. CUMBOM «O» 03HA4aeT OTCYTCTBHE
OIMOKY, IIPUBEACHHOM B MOCIIEHII CTPOKE, CHMBOII «®» - HAJIMINE ITON OIIHOKH.
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Pacuiudposka MeTo/1bl yCTpaHeHHUs IIpumeuanue
Copoc O3Y [IporpammMHOe oOecTieueHHe CYETUHKA BOCCTAHOBHT JaHHBIE 0e3 yuacTus mose3oBarens * | * [lpu moBTopHOM
PaspsbkeHa OaTapelika 4acoB peaibHOTO BPEMEHHU ITomMensTh OaTaperky MOSIBJICHUU
HewncnpaBHOCTh 3HEPTOHE3aBUCUMOM MaMATH PeMOHT cueTunka Heo0X0uMO
OmmoOka KanOpoBOYHBIX K03 HIIeHTOB PeMoHT cueTunka OTIPABUThL CYCTIUK
Bo3zaelicTBHe MArHUTHOTO TOJIS TTonbITKa BO3ACHCTBYS HA CYSTYMK MATHUTHBIM IOJIEM. Y CTPAHUTh BO3JICHCTBUE B PEMOHT.
HewncnpaBHOCTH 4acoB peajbHOTO BPEMEHHU PemoHT cueTunka
HewncnpaBHOCTh KBapIIEBOI'O PE30HATOPa MUKPOKOHTPOJLIIEpA PeMOHT cueTunka
OmndKa U3MepUTENst PemoHT cueTumnka
OrmmmbKa 1aThl/BpEMEHU 3anucarh B CYETUMK AaTy/Bpems *
Omnbka 0J10Ka JaThl Iepexo/ia Ha cleayolee TapudHOe pacIIUCaHue TToBTOpHO 3amKcaTh B CUETUYHK JIATY MEPeX01a Ha Cleayoniee TapuhHOe pacnucanue™
Ommmbka TapubHOro 610K [IporpammMHoOe obGecreYeHHE CUETUNKA BOCCTAHOBHT JaHHbIC 0€3 yyacTHs moJjp3oBarens *
KpuTuueckast ommbka TapudHOro 6joka [IporpammHOe oOecrieueHre CUeTUNKA OOHYJIUT MOKa3aHHs *
BckpbiTie kopnyca Bbu1o BekphiTHE Kopiyca. [IoBepHTh CUESTUYHK M BOCCTAHOBUTH MIIOMOBI
OmrOKa MmoAKIIOYEHUs YcrpaHuTh OMUOKY MOAKIIOYEHUS CUETYHKA
BcekpbITHE KPBIIKK KOJIOIKU YO6eauThes, 4TO KPhIIIKa YCTAHOBJICHA JI0 yIOpa




