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Hacrosimee PykoBoacTBo mo skcruryatanuu (mamee PD) pacmpocTpaHseTcss Ha CUETYHMKH DIICKTPUUECKOU
sHeprun ogHopazueie MHOrO(yHKIMOHANIBHBIE [TYJIBCAP.

1 HA3ZHAYEHHUE

Cuérunku snekTpudeckoil sHeprun oxHodasHeie MHOrodyHkuuoHanbHbe [TYJIBCAP (manee - cuérumku)
TpeaHa3HaueHbI Il U3MEPEHUS U ydeTa B MHOTOTapu(HOM peXrMe aKTUBHOM (B OJTHOM WM JBYX HAMPABIICHUSX) U
PEaKTUBHOM JIEKTPUIECKON dHEPTrUuH B cooTBeTCTBUU ¢ TpeboBanmsmu ['OCT 31818.11-2012, TOCT 31819.21-2012,
I'OCT 31819.23-2012, uzmepenuii nmokasareneil KadecTBa 3JIEKTPHUECKON SHEPTUH B COOTBETCTBUU C TPEOOBAHUSAMHU
I'OCT IEC 61000-4-30-2017 (I'OCT 30804.4.30-2013) B omHOda3HBIX ABYXIMPOBOIHBIX DSJICKTPUUCCKUX CETIX

IepeMeHHOro Toka yactoroi 50 I'm.

CyeTynKu TONHOCTBIO COOTBETCTBYIOT TpeOoBaHusiM [II1 PD Ne890 ot 19.06.2020 k mpubopam yuera

AIIEKTPOIHEPTUH.

CueTunku MOTr'yT OBITH HCIOJIb30BaHBI ABTOHOMHO HJIH B COCTaBE ABTOMATHU3UPOBAHHBIX CUCTEM KOHTPOJIA U

yuera aiekrposseprun (ACKYD).

CuéTyukn BBITYCKAIOTCA B ABYX HUCIIOJIHCHUAX B 3aBUCUMOCTH OT YCTAHOBKU:

o B KOpITyce Ul YCTAaHOBKU BHYTPH IOMELEHUH (JInOO B MECTaX, MMEIOIIUX JOMOJHUTENbHYIO 3aIlUTy
OT BJIMSIHUSL OKPY’KaIOLIEH Cpebl) C BApUAHTOM YCTAaHOBKHM Ha JUH-PENKY, B KOPILYCE C YHUBEPCAJIbHOW yCTaHOBKON U

B KOMITIAKTHOM KOPITyC€ C BO3MOKHOCTBIO YCTAHOBKHU CMEHHOI'O MOOYJIA CBA3H,

o B KOpIIyCe Ul Hapy>KHOM YCTaHOBKH (YCTaHABIMBAIOTCS HAa ONOPY JIMHUU SJICKTPONEPEaayd WIA Ha
OTBOJSIIMX K TOTPEOUTEITIO CHIIOBBIX MTPOBOAAX ) — KOPITYC CIUTUT (C Pa3AeIbHON apXUTEKTYPO ).

Cuerunku cootBeTcTBYIOT TpeboBanusm TP TC 020/2011 u TP TC 004/2011. Jlexnapanust 0 COOTBETCTBHH:
EADC N RU I-RU.PA04.B.62330/25 ot 26.05.2025 r., npunara OOO HIIIT «TEIIJIOBOAOXPAH» (390027, r.

Psizanb, yn. HoBas, 1.51B, nutepa XK, Hex. mom. H2).

2 TEXHUYECKHUE U METPOJIOIT'NYECKHUE XAPAKTEPUCTHUKH

2.1 l"aGapuTHbIE YepTEeKU CUCTIYNKOB NpuBeIeHbI B [Ipmioxxenun A.

22 OcHOBHbIE TEXHUYECKUE U METPOJIOTMYECKHE XapaKTEPHCTUKU CUCTYMKOB MPUBEACHHI B Tabmunax 1, 2 u 3.

Tabnuma 1 - MeTtponoruueckue XapakTepuCTHKI

HanmeHoBaHME XapaKTEPUCTUKHI 3HaueHHe

Knacc TouHocT ipu M3MEPEHUH aKTUBHOM 3JIEKTPUUYECKON SHEPTHH
(mo I'OCT 31819.21-2012) 1
Knaccel TounocTu npu n3mepenun peaktuBHou 3Hepruu (mo 'OCT 31819.23-2012)
JUISI MHOTOTapu(HBIX 1 MHOTO(YHKIIMOHAIBHBIX CYETYUKOB 1,2
HomunansHOe HanpsbkeHue nepeMeHHoro Toka Usow, B 230
HomMuHanpHOE 3Ha4Y€HHUE YaCTOThI CeTH, 111 50
bazoBwiii Tox I, A 5 nmm 10
MaxkcuManbHBIN TOK Jyake, A 60; 80; 100
[TepenaTouHoe YKCIIO TEIEMETPUIECKOTO/TIOBEPOYHOTO BBIXO/1A, ISl CUETYUKOB C 1000/10000
KaHaJIOM CBsI3U, UMIT/KBT1-4 (MMI/KBap-4) 500/5000
CrapToBBIil TOK, A, HE MEHEE:
— MPU U3MEPEHUH aKTUBHOW SHEPTHU 0,004-I5
— [IPU U3MEPEHNUU PEAKTUBHOM SHEPTUU (JIs1 MHOTOTapU(PHBIX
Y MHOTO(YHKIIHOHATHHBIX CYETUNKOB):
— JUIA KJIacca TOYHOCTH 1 0,004/
— 19 KJIacca TOYHOCTH 2 0,005-15
Ilena ogHOTO pa3psiia CYETHOTO MeXaHu3Ma, KBT-1 (kBap-4):
MJIAIIEro: 102
CTapIIEro: 10°
Jlnana3oH u3MepeHuil Cuiibl IEPEMEHHOI0 TOKa, A oT 0,175 10 Ivaxc
IIpenens! nomyckaeMon OTHOCUTEIBHON OCHOBHOM ITOIPEIIHOCTH U3MEPEHUN CUJIBI
TIepeMEeHHOro Toka, % ) +0,5
Jlnana3oH U3MEPEHUH HaNPsHKEHUs epeMEeHHOoro Toka, B 0T 0,80 Usow 10 1,25 Uson
[Ipenensl nmomyckaeMoill OTHOCHTEIBHOM OCHOBHOM TMOTPEIIHOCTH W3MEPEHHM
HaNpsKEeHHs IepeMEeHHOoro Toka, % ! +0,5
JlnanazoH W3MEPEHHM YCTAaHOBUBILETOCS OTKJIOHEHHUS HAIPSHKEHUS MEPEMEHHOTO
TOKa, % ot -20 g0 +25




HanmeHoBaHMEe XapaKTEPUCTHKH 3HaueHue

[Ipenenbr  momyckaeMoit  aOCOJNIFOTHOM  OCHOBHOM — TOTPEIIHOCTH  M3MEpPEHUM

YCTaHOBHUBILETOCs OTKIOHEHHs HANPshKeHUs HepeMeHHoro Toka, % +0,5
JlnanaszoH NU3MEpEeHH OTPULATENBHOTO OTKJIIOHEHUS HAIIPSKEHUSI IEPEMEHHOTO TOKa

U, % ot 0 1o 20
JlnanazoH N3MEPEeHMI MOJI0KUTEIBHOIO OTKIOHEHHS HAIIPSDKEHHS IEPEMEHHOT0 TOKa

U, %Y ot 0 10 25
[lpenensl  pomyckaemoil  aOCOMIOTHOM ~ OCHOBHOM — IOTPEIIHOCTH  M3MEpPEHUI

TIOJIOKHTEJILHOTO U OTPULIATENILHOTO OTKIOHEHHS HANPSKEHUs HepeMEeHHOro Toka, % ) +0,5
Jlnana3oH n3mMepeHuii 4acToThl cetu, ' ot 42,5 no 57,5
[Ipenensr  momyckaemMod — aOCOMIOTHOW — MOTPEUIHOCTH — M3MEPEHHMH  YacTOTHI

MEPEMEHHOTO TOKa B HOPMAJIbHBIX YCIOBHSIX U3MepeHun, ['1 +0,05

[Ipenensr  momyckaemMol — aOCOMIOTHOW — MOTPEUIHOCTH ~ M3MEPEHHMH  YacTOTHI
MEPEMEHHOT0 TOKa B TeMIlepaTtypHbIX nauanazoHax ot -40 °C go +15 °C He BKIIOY. U

ceeie +25 °C go +70 °C, I'ng +0,2
JlnanazoH n3mepernii K03 hUIMEeHTa MOITHOCTH ot -1 1o +1
[Ipenenbr  momyckaeMoit  aOCONIFOTHOW  OCHOBHOM — TOTPEIIHOCTA  M3MEpPEHUM
ko3 dunrenTa momHocTy +0,02
oT (Usom'0,1-15)
JlnanaszoH U3MEPEHUM aKTUBHOMU JIEKTPUYECKON MOIHOCTH P, BT 10 (Usow Ivaxc)
cos ¢ =0,5; 1

IIpenensl  nomyckaeMONM OTHOCHUTEIBHOM OCHOBHOM IOIPEIIHOCTH  W3MEPEHUH
aKTUBHOM »J1eKTpHueckoil MomnocTu, % 1 2:

— nipu cos p=1 1(1,0+4/Pysw- 100)
— nipu cos ¢p=0,5 1+(1,5+4/ Pusu-100)
0T (Usom'0,1-15)
Jlnana3oH n3MepeHuil peakTUBHOM 3JIEKTPUYECKON MouIHOCTH (), Bap 10 (Usow™ Ivaxc)
sin g =0,5; 1

IIpenensl  nomyckaeMONM OTHOCHTEIBHOM OCHOBHOM IOIPEIIHOCTH  M3MEpPEHUH
peaKkTUBHOI eKTpHUecKoil MomuocTH, % V) 2

— 1ipu sin p=1 +(2,0+4/Qusn 100)
— nipu sin p=0,5 +(3,0+4/Qusw 100)
. . . 0T (Usom'0,116)
Jlnana3oH n3MepeHuil MOIHOM 3JIEKTPUUECKON MolHOCTH S, B-A
pi(e) (UHOM'IMaKc)
[Ipenensr nomyckaeMoil OTHOCUTEIbHON OCHOBHOM MOTPEIIHOCTH U3MEPEHUMN MOITHOMN
y1eKTpuueckoit MomuoeTH, % 2 +(3,0+4/Susu- 100)
[Ipenensr normyckaemMol aOCOIFOTHOM MOTPEIIHOCTH CYyTOYHOTO X0/1a 4acoOB, C/CYTKH, B
HOPMAJIbHBIX YCJIOBUSX U3MEPEHUU +0,5
[Ipenens mormyckaeMol aOCONFOTHOW TMOTPEITHOCTH CYTOYHOTO XOZa 4YacoB, C/CYTKH, B
TemMreparypHbix auanazoHax ot -40 °C 1o +15 °C He BrmoY. u cbiie +25 °C 10 +70 °C 2) +£3.0
Jlnama3oHn wu3MepeHui yria ¢(a3oBOro CABUra MeEXAYy HampsDKeHHEM U TOKOM B
mnana3one 0,2-16<I<1,2-1s 1 0,8 Ug.uon<U=<1,2 Ug nowm, ot -180 mo +180
[Ipenenbr gomyckaemoi abCOMOTHOM MOTPENTHOCTA U3MEPEHHUH yria (a30BOro CIIBHUra
MEX1y HAPSKEHUEM U TOKOM, +0,5
JlnanazoH u3MEpeHuil Ko3(pQuIMeHTa pPEeaKTUBHOW MOIIHOCTH tg(p B IUarna3oHe
0,05:16=1<1,2-16 11 0,8 Ug.ion=U=<1,2 Ug_som ot -5 10 +5
[Ipenensl pomyckaemoil aOCOMIOTHOW MOTPEUIHOCTH W3MEpPeHHH KOod(pQHUIMEeHTa
pPEaKTHBHON MOIITHOCTH tg® +(0,05+0,022 - [tg®usm|)
IIpumeuanus:

D Cpennmit TeMneparypabIiii K03(QGUIMEHT B TeMIepaTypHbIX AuanaszoHax oT -40 °C g0 +15 °C He BKIOU. U
caimre +25 °C go +70 °C ue 60nee 0,05 %/°C.

2 YcpenHenue Ha nHTepBane 1 c.

Pz — M13MEpEHHOE 3HaUEHUE AaKTUBHOM JIEKTPUYECKON MOIIHOCTH, BT.

QOusm — N3MEPEHHOE 3HAYCHUE PEAKTUBHOM JIEKTPUYECKOM MOIIIHOCTH, Bap.

Suzm — U3MEPEHHOE 3HAYEHUE TOJTHON AIEKTPUYECKON MOIHOCTH, B-A.

tg(usw — MBMEPEHHOE 3HaUeHNE KOd(ppuImenTa peak THBHOW MOIITHOCTH tgo.




Tabmuma 2 — TexHudeckrne XapakTePUCTUKUA CUETIMKOB

HanmeHnoBaHne XapakTepuCTUKI 3HaueHue
KonunyectBo Tapudon 4
JUMTenbHOCTh XpaHeHHsI HHQOPMAIMH MPU OTKIIOYCHHUH MUTAHUS, JIET 35
Macca, kr, He OoJee:
— B KOpITyC€ C YCTAaHOBKOW HA TMH-PEUKY 0,4
— B KOpIIyCe C YHUBEPCAIbHBIM KpETJICHUEM 0,6
— B KOpITyce CIUTUT (C pa3fenbHON apXUTEKTYpOii) 1,2
— B KOMITAaKTHOM (MasiorabapuTHOM) KOpIyce 0,5
["abapuTHbIe pa3mepsl (BBICOTaXIMPUHAXTIyOHHA), MM, HE OoJee:
— B KOpITyC€ C YCTAaHOBKOW HA TMH-PEUKY 65x100%83
— B KOpIIyCe C YHUBEPCAIbHBIM KpETJICHUEM 65x185x115
— B KOPITyCe CIUTUT (C pa3ieIbHON apXUTEKTYPOid) 221x180%98
— B KOMITAKTHOM (MasiorabapuTHOM) KOpIyce 130x90%60
HopMmanbHbie ycnoBUsSt H3MEPEHU:
— TeMIleparypa OKpy:Karoiiero Bozayxa, °C oT +15 no +25
— OTHOCHUTEJbHAs BIAKHOCTh BO3AYXa, %o ot 30 1o 80
VYcnoBus SKCIUTyaTalldd KOPITYCOB Ha JAMH-PEKY, € YHHUBEpPCAIbHBIM KpEIUIEHUEM U B
KOMITAaKTHOM (MajorabapuTHOM) KOpITyca:
— TeMIeparypa OKpykKarolero so3ayxa, °C ot -40 mo +70
— OTHOCHUTEJIbHAS BJIAXKHOCTh Bo3Ayxa npu temmepatype +25 °C, %, He Oonee 98
VYcnoBus sKCIUTyaTaluu 17 KopItyca CIUIUT (C pa3ieabHON apXUTEKTYpOil):
— TeMIleparypa OKpy:Karoiiero Bozayxa, °C oT -45 o + 70
— OTHOCHUTEJIbHAs BJIAXHOCTh Bo3ayxa npu Temnepatype +25 C, %, e 6omee 98
Cpok ciyx0bl TUTHEBOU OaTapeu, JIET, He MEHee 16

Tabmua 3 — [Toka3arenn HaIe)KHOCTH

HaumeHoBaHue xapakTepuCTUKHI 3HayeHue

CpenHuii CpoK CIIykOBbI, JIET 35
Cpennsisi HapabOTKa Ha OTKa3, 4 350000

3 KOMILVIEKTHOCTb

KoMIuIekT moctaBku C4eTUMKOB yKa3aH B Tabnuie 4.

Tabnumna 4

HaumenoBanue O6o3HaueHne KonuyectBo

Cueruuk snekTpudeckon 3Heprun oaaodazueiii [TYJIBCAP FOTJIN.422821.YYY-XX" 1 mr.
[acnopt TOTJIN.422821.YYY-XXIIC® 1 5K3.
PyKOBOJICTBO 110 OKCIUTyaTaLUU FOTJIM.422821.YYY-XXPD"™ 1 3K3.
ITporpaMMHOE obecrieucHne «DeviceAdjuster.exe» -

* ) )
—rae YYY.XX — 0o003HaueHne cyeTynKa B COOTBETCTBUU C KOHCTPYKTOPCKOH TOKyMEHTAlNeH;
sk (V)
— Ha canTe www.pulsarm.ru;

4 ®YHKIIMOHAJIBHBIE BOSMOKHOCTHU

CyeTurk TIO3BOJISIET BECTH MHOTOTapU(hHBIA YIET aKTUBHOW M PeaKTUBHOM 3Hepruu. Yucio tapudos paBHO 4, 4uCIO
JTHEBHBIX mpoduiei — 32, yncno HenenbHbIX mpoduieid — 12, ynucno ocoObix aHer — 32. MakcuMalibHOE YHUCIIO
BPEMEHHBIX 30H B CyTKax — 24. JIuckpeT TapudHOii 30HBI COCTABISIET 1 MUHYTY.

[lepexmouenne TapudoB NPOU3BOAUTCS BHYTPEHHHUMH YacaMH pEaJIbHOIO0 BpEMEHH. XOJ 4YacoB IMpHU
OTCYTCTBUHM NMHUTaHUS 00ECIeYMBAETCS C MOMOIIBIO BCTPOCHHOM JTUTHEBOH Oarapen B TeyeHue 16 mer. CueTdnku
MMEIOT OTCEK JUIsl YCTAaHOBKH JIOTIOJIHUTEIHHON CMeHHOM Oatapeiiku. Jlnms cuerumkoB B kopryce CIIJIUT
JONIONTHUTENbHAsA Oarapelika Tuma 1/2AA, Ans CUETYMKOB B KOMIAKTHOM (MaJorabapuTHOM) KOpITyce — THIa
CR2032. OHmM ycTaHaBJIMBAIOTCA B CHCIHAIBHBIA TJIOMOMpPYEeMBI oTcek. Yachl peanbHOr0 BpPEMEHH HMEIOT
BHYTPEHHIOIO TEPMOKOPPEKLIUIO.

KpomMe 0cHOBHOTO TapH(HOTr0 pacnucaHus B CUCTUYMK MOXKHO 3alUcaTh pe3epBHOE Tapu(pHOE paclucaHue u
3aJaTh JaTy U BpeMs ero BBOJa B JieiicTBuE.

B cueTumkax nmeercs >HEProHe3aBUCUMAs NaMsITh, B KOTOPOW XPAHATCS JaHHBIC MO M3MEPEHHOW aKTHBHOMN
VI aKTUBHON/PEaKTUBHOM YHEPIHH, a TAKXKE PA3JIMUHbIC KYPHAIIBI PAa0OTHI CUETUHKA.




Bce MHOroyHKIMOHANBHBIE ANEKTPOCUETYMKH HUMEIOT JBa KaHala M3MEpPEHHs TOKa: Mo Ienu (aspl U Mo
nenu HeWrpanu. [Ipu HepaBeHCTBE TOKOB B (pa3HON M HYJEBOHM Ienmu (quama3oH TOKOB (uKcaruu HeballaHca
coctaBisieT ot 0,116 1o Imakc B Teuennu Bpemenu He MeHee 30 cexynm) Ha JKKU cyeTunka BKIIFOYAETCS] CUMBOJT
«L» umu «N» B 3aBUCUMOCTH OT KaHaja y4eTa dHEpruH W JeNIaeTCsl 3aluCh B JKypHaje COOBITUN — M3MEHEHHUE
CXEMbI MOJKIIIOYEHUS. YUeT dHEepruu BeAeTcs B 3aBUCHUMOCTh OT KOH(UTypalHuH cUeTYhKa (3aJaeTcsl MpH 3aKas3e
CUeTYHMKA) — MO0 BEAETCS MO KaHaly C OOJBIIMM 3HAYEHHWEM aKTHUBHOW SHEPTUU, JMOO ydYeT BCeriaa BEIETCs IO
KaHaty (a3bl, a KaHaJl HEUTpaJIM UCTIOIB3YEeTCs Tl (puKcauy HebajlaHca TOKOB.

B cuerunkax B CIIJIMT xopnyce u B KOpPIyce C YHUBEPCAIbHBIM KPEIUICHHMEM JaTYMKAMHU TOKa SIBISIOTCA
IIYHT W TpaHc(opMaTop, B CUETUYMKAX B KOMIAKTHOM (MasorabapUTHOM) KOpIyce M B KOpIyce Ha JAMHPEWKY -
ITYHTBI.

VY4er akTUBHOM OHHEpPruM BeaeTcs JUOO B JIByX HAIpaBICHUAX, JMOO MO MOAYIIO (HE3aBUCHMO OT
HaIpaBJICHUs TOKA), B 3aBUCUMOCTH OT 3aIIpOrpaMMHUPOBAHHOTI0 IapaMeTpa «/[ByHanpaBieHHBIN yueT.

CyeTynk u3MepsieT 3HAUYCHHUS (U3MUECKUX BEIMYMH, XapaKTEPU3YIOUIMX SJICKTPUUYECKYIO CETh, U MOXKET
UCIOJIb30BATHCS KaK JaTYHUK N1apaMeTpOB, IPUBEICHHBIX B TA0IMLE 5.

Tabmuma 5
ITapamerp Enununa miaamero paspsjaa

AKTHUBHAsI 3JIEKTPUYECKAS] MOITHOCTh 1 Bt
[TonHas sekTpruyeckass MOITHOCTh 1 B-A
PeakTrBHas 3JIeKTpuYecKasi MOITHOCTh 1 Bap
Hanpspkenue nepeMeHHoro Toka 0,01 B
Y cTaHoBHBIIEECS] OTKJIOHEHHE HAIIPSHKEHUsSI IEPEMEHHOT0 TOKA 0,01%
OTpuLaTeNbHOE OTKIOHEHUE HAPSHKEHNS] IEPEMEHHOT0 TOKA 0,01%
[Tos10’)kMTETBPHOE OTKJIIOHEHUE HANIPSKEHMSI IEPEMEHHOI0 TOKA 0,01%
Cuia nepeMEeHHOro TOKa 0,001 A
Heb6ananc TokoB B ha3HOM M HYJIEBOM MPOBOAX 0,001 A
Koaduuuent Mmomuoctu 0,001
KoaddurmeHnt peak THBHONH MOIITHOCTH tZ( 0,001
YacToTa NepeMEHHOTO TOKa 0,01 I'n

CUeTynK MOKET HCIIOJIb30BaThCA Kak HU3MCPUTCIIb IMoKa3zaTeleci KadecTBa SHCKTpH‘IeCKOﬁ OHEPrumn I10

napaMeTpaM yCTaHOBMBILETOCS OTKJIOHEHUS HANpPSKEHUS M YaCTOTHI B cOOTBeTCTBUU ¢ TpeboBanusmu [[OCT
IEC 61000-4-30-2017 (I'OCT 30804.4.30-2013) (xnacc S).

CueTuuk BezeT 4 HE3aBUCUMBIX apXUBa, TapaMeTPhl KOTOPHIX MPUBEIEHBI B Ta0iuLE 6.

Tabmauma 6
Tun apxusa CoxpaHsieMblie JaHHbIE I'nyOouna
C u3MeHsaeMbIM BeimanHass wu  moTpeOneHHAs ~ aKTHBHAs JHEPTUS U 100 cyToxk
BPEMEHEM peaktuBHas HHeprus (mo kBajgpantam Q1...Q4 wnwm (npu 30 MUHYTHOM
WHTETPUPOBAHUS BBIJIaHHAs U TOTpeOJIeHHAs) 0 cymMMe TapudoB WHTEPBAJIE)
Beimannass u  moTpeOJ€HHass aKTUBHAs DJHEPrus U
Yacosoi peaktuBHas HdHeprus (mo kBagpantam Q1...Q4 wm 180 nust
BBbIJIaHHAs U IOTpeOIeHHAs ) TI0 cyMMe TapudoB
\ Beigannas u  motpeOrneHHas  aKTUBHAs JHEpPrus U
CyTouHbII 180 musa
peaktuBHas HSHeprus (mo kBagpantam Q1...Q4 wm
. BBIJIaHHAsT W TOTpeOJeHHas) pa3feibHO MO Tapudam ¢
Mecsaunblit 42 mecsna
BO3MOXKHOCTBIO 33JIaHUs IaThl HAYaJla pACYETHOTO MEPHOA

Cuerunk BenmeT XypHai coObITH Ha 32 Tuma coObrTuit. Kaxaplid THI COOBITHS MMEET HE3aBHCHUMBIM CTEK
rinyOuHoN 24 coOwiTuil nmpu padore B mpotokoie Ilynascap u riay6unoit 100 coOwiTuii mpu pabore B MPOTOKOJE
CIIOADC. CobpiTHe XapakTepu3yeTcsi BpeMEHEM Hadayia, OKOHYaHUs U cTatycoM. COOBITHS YCIIOBHO pa3/eicHBI
Ha TPU TPYMIbL: KPUTHYHBIC, COOBITHS ISl )KypHaia KaueCTBa CETH U MIPOYUE COOBITHS.

Turbl KPUTHUHBIX COOBITHIA:

o BcexkpriTre cuerdnka;
. Omunbku npu caMoIMarHOCTUKE;
o [TonbITKa HECAHKIIMOHUPOBAHHOI'O JOCTYTIIA;

° Bo3zaeiicTtBre MarHuTHOIO IIOJIS;




o N3meHenne cxembl OAKIIOUEHUS cueTYrKa (HebalaHC TOKOB);

o OTtkiroueHue MoTpeOuTeNs (TOIBKO IS CUETIMKOB CO BCTPOCHHBIM PEJie);
o OTKpBITHE KPBIIIKH KJIEMMHOMN KOJIOJIKH;
° MOTIBITKA JOCTYyTA C HEYCIECIIHON UACHTH(UKAITICH.

Turmsl cOOBITUI KAYECTBA CETH:

o [loBblIEHNE HanpsKEHMs BbllIe BepxHer ycraBku HJI3;
o [ToBbilIeHHE HANIPSKEHMS BbIE BepxHen ycraBku [1/13;
o CHuxeHue HanpsKeHWs! HUKe HbkHel ycraBku H/I3;

o CHuKeHHe HaNpsKEHUsI HUKe HUKHEel yctaBku [1/13;

o [loBeIlIEHNE YACTOTHI CETH BbIlIE BepxHel ycraBku HJI3;
o [ToBblllIEHHE YACTOTHI CETH BhIIIE BepxHEeH ycTaBku [1]13;
o CHUKEHHE YacTOThl CETU HIbKe HUKHeW ycraBku H/IL3;

o CHMIKEHHUE YacTOThl CETU HUXKe HUKHEHN ycTaBku [1/13;

o KoaddurmeHT MOIHOCTH HUXKE YCTaBKH;

o [Iepenamnpsixenue;

o [IpoBan HanpsoKeHUs;

o OO0001IeHHBIH KypHAJl KauecTBa CeTH™;

o MeieHHOE OTKIIOHEHUE HAIPSHKEHUS.

Ilpumeuanue:

HJ/I3 — nopmanshno oonycmumoe 3nauenue;
1J]3 — npedenvno oonycmumoe 3naueHue.

Turel mpoYnx cCOOBITHIA:

° BxiroucH1e-BEIKIIIOUCHUE TUTAHUS;

° CmeHa aTbl-BpEMEHH;;

o Koppekuus Bpemenu;

o IIepesarpyska;

° CaMoauarHoCcTuKa yCreuiHo;

° [TepenporpammupoBaHue CUETUHKA;

° OOHyJeHHEe JaHHBIX;

° [IpeBbIIeHUE YCTABKH I10 TOKY;

° [IpeBbIlIeHre YCTaBKU MO MOITHOCTH;
° M3meneHue HanpaBieHus epeToKa MOIHOCTH;
o CmeHa maposisi MoJb30BaTeNsl.

* I'myouna scypuana — 500 coovimuil.
IIpy Hamuyuu HapylIEHUH KadyecTBa CETUM B TEKYLIEM pPACUYETHOM IIEpUOAEC HAa HHIAUKATOPE CYETYHKaA
32)KUTACTCS 3HAUYOK &, KOTOPBI cOpachIBacTCsl ¢ HACTYIJICHUEM HOBOTO pacyeTHOTO TIEPUO/A.

CueTurK MMEET AJEKTPOHHbIE TUIOMOBI — TAaTYUK BCKPBITUS KOPITyca, NaTYUK BCKPBITUS KPBIIIKA KIEMMHOM
KOJIOJKH M JAaTYMK BCKPBITHS KPBIIIKM OTCEKAa CMEHHOI'O MOJYJIS CBA3M (Ul CYETUMKOB CO CMEHHBIMH MOZYJISIMU
cBs3u). MHopmaimsi 0 BCKPBITUN COXPAHSAETCs B )KypHaJle COOBITHI ¢ yKa3aHHEM JaThl U BpEeMEHU. DIIEKTPOHHbIE
TIOMOBI (PYHKITMOHUPYIOT B TOM YHCIIE U IIPU OTCYTCTBUM NMUTAHUS CUETUMKA.

CueTunk UMeeT JaTYUK MAr"HuTHOTO IIOJIA CO 3HAYCHUCM MOIYJIA BCKTOpa MarHUTHOH WHAYKIOWU CBBIIIC
150MTn (MuKOBOE 3HAYCHHE), paOOTAONIMI MMPY HAIMYUU HanpspDKeHus ceTd. MHdopmarus o Hadane U OKOHYaHUH
BO3JICHCTBUSI MArHUTHOTO TOJIS 3aHOCUTCS B JKypHAJ COOBITHH.

CYeTynKd B KOMIIAKTHOM KOPITyCEe MMEIOT JIBa BCTPOCHHBIX IIM(PPOBBIX HHTEpdeiica:
o RS-485 ¢ BHyTpeHHUM nuTaHHEM UHTEpdeiica;

o Onronopr.



Cueruuk B kopiryce CIIVIMT umeroT aBa BCTPOCHHBIX IUGPOBBIX HHTEpdETica:
° Pannokanain jyist CBSI3M ¢ BRIHOCHBIM HHIMKATOPOM, paboTaronuM Ha yactore 868 MI;
o OnTomnopr.

Cuetunk mopaepxkwuBaer nporokon oomena CIIOJDC (cormacHo CTO 34.01-5.1-006-2023) u mpoTOKOI
oomena [lynscap. Onmcanue mporokona oomeHa [lynbcap MOXKHO 3arpy3uTh ¢ caiiTa www.pulsarm.ru.

[Ipu pa6ore B mporokone CIIOJADC wucnonp3ytorcs mapomu LLS — na uyrenme m HLS — nHa 3amuce; u
POrpaMMHUPOBAaHUE CIHUCKAa COOBITUH, MPU BO3HUKHOBEHHWH KOTOPHIX CYETYHK IO CBOCH MHHULIMATHUBE IEpEIacT

JaHHYI0 MH(QOpPMAIMIO B MHTEJUIEKTYalbHYIO CUCTEMY ydera. Takke MOKHO BKIIIOUHTH HIM(PPOBAHUE COTIACHO
CTO _34.01-5.1-006-2023.

CueTurKy TO3BOJIAIOT OTKIIFOYATh MOTPEOUTENS 10 HEMOCPEACTBEHHON KOMaHIe 1o I poBoMy UHTEphecy
Y aBTOMAaTUYECKHU 10 6 KPUTEPUSM:

o IO MPEBBIIEHUIO YCTAaHOBICHHOMN 3HEepruu (1o KakaoMy Tapudy MOKHO yCTaHOBUTH CBOM MOPOT);

o IO MPEBBIIICHUIO YCTAHOBICHHONW MOIIHOCTH (IO Ka)XaA0My Tapudy MOXKHO YCTAHOBUTH CBOIl MOPOT).
Bpemst uamepenust cpenHeil MOIIHOCTH W BpeMs, Ha KOTOPOE OTKIIOYAETCsl MOTPEeOUTENh MPOrpaMMHPYETCs B
3aBUCHMOCTH OT TpeOOBaHMI 3aKa3uuKa;

® 110 IPCBBIICHUIO BXOAHOI'0 HAIIPSAXKEHUA 1O BO3BPAIICHUA HAIIPSXKCHUA K HOpMaJIbHBIM 3HAYCHUAM

o IpU HECAaHKIMOHMPOBAHHOM JIOCTyNl€ K HpPUOOpY yueTa 3JIEKTPUYECKOM 5SHepru (BCKphITHE
KJIEMMHOM KPBIIIKH, BCKPBITHE KOPILyca U BO3ACHCTBHE TOCTOSHHBIM U IEPEMEHHBIM MAarHUTHBIM I10JIEM);

o [IpYU MPEBBILIEHUH IIOPOra 10 TOKY;
o MIPH TIPEBBIIICHNH TTOpora TeMneparypsl (hukcupoBaHHas BearnarHa mioc 85 °C).

CueTunKH perne HUMEIOT allapaTHyI OJIOKMPOBKY BCTPOCHHOIO pejieé B MOJIOKEHHUU «BKIIOYEHO» HIIM B
MIOJIOKEHUN «BBIKIIOYeHO». [lpu anmapaTHOl OJOKMPOBKE B OJHOM M3 STHX MOJOXKCHUU YIpaBJICHUE peie yepes
KaHaJl CBSI3U HEJOCTYIHO.

[Ipu ycranoBnenHoi onuuu «lloATBEpXkKIECHNWE BKIIOYEHUS pEJIe» TMOCIE€ BO3HUKHOBEHHUS YCIOBUIA
BO300HOBJICHHE MOJIAUM AJICKTPUYECKOW 3HEPTUU OCYIIECTBISETCS TOJBKO IOCIE HaXKaTHs 000 KHONKU Ha
cuerunke. [Ipu oxxugaHuy HaXkaTHsi 3HAUOK OTKIIIOYEHUsT / OyJeT MUTaTh.

B Ilpunoxenuun B npuBeseHo moapoOHOE OmMUcaHHWE MPOrPaMMHPOBAaHUS pabOTHl pene, mpu padoTe C
koH(purypaTopom npubdopos [lyascap. [Iporpammy KoHPHUTYpaTOp MOKHO 3arpy3uTh ¢ caliTa www.pulsarm.ru.

CyeT4nky MMEIOT OJWH WJIM JBa MMITYJBCHBIX ONTHYECKUX BBIXOJA. VIMITyJIbCHBIM BBIXOJ C MapKHPOBKOMH
«A» - KOH(pUTYpHUPYEMBIii, pabOTAET B OJJHOM M3 MATH PEKHMOB:

o TEJIEMETPUYECKUM BBIXOJ] AKTUBHOW HJHEPrUM C TNEpeaaTO4YHbIM yucioM A. J[aHHBIA pexum
YCTaHABJIMBAETCS MOCIIEC BKIIOYCHHS TUTAHUS;

o MOBEPOYHBIN BBIX0JI AKTUBHOM SHEPTHUH C IEPEAATOYHBIM YHCIOM B;

. TEJIEMETPUYECKUI BBIXOJ] pEAKTUBHOM SHEPIUU € NIEPEIATOYHBIM YHCIOM A;

o MMOBEPOYHBIN BBIXO/I PEAKTUBHOM YHEPTUH C MIEPEAATOUHBIM YHUCIIOM B;

° BBIX0J 4acTOThI 512 I'11 111 IpOBEPKU TOYHOCTH XO/a YacOB.

[Tepenarounbie yncna A u B ykazaHbl Ha IIWIBAE CUETUHKA.
[TepexntoueHre MEX Ty PeKUMaMU MMPOU3BOIUTCS 10 HHTEPPEHCY ¢ MOMOIIBIO TPOTrPaMMBI-KOHPHUTYpaTOpa.

NMmybCHBIN BBIXOJ € MapKUpOBKOH «P» paboTaeT Kak TEIeMETPUUYECKUMA BBIXOJ] PEAKTHBHOW YHEPTUU C
nepeaaTOYHbIM YUCIOM A.

I[JII/ITGHLHOCTI: HUMITYJIECOB B TCICMCTPUICCKOM PCIKUME — 80 MC; B IOBCPOIHOM PCIKUMC — B 3aBUCUMOCTHU OT
4aCTOThI CJICAOBAHUA UMITYJIBCOB, HO HC KOPOYC 1 Mmc.

CyeTunKky OIIMOHAILHO TaKKE MOr'yT HMCTH DOJCKTPHUYCCKUC HUCIBITATCIIBHBIC BBIXOIBI, pa60TafomHe
CHUHXPOHHO C OIITUYCCKUMHU BBIXOJaMHU.

Cyerynk B MaJOrabapUTHOM KOpPIyCe HMEET JKUAKOKPUCTAJUIMYECKUH TpapUuecKUil WHAWKATOp C
MIOJICBETKON ISl OTOOpakeHUsI u3MepsaeMbIx BenndynH. Pexumbl oroOpaxkenus KKU npusenenst B [Ipunoxxenun I
CMeHa peXMMOB HWHIUKAUUU TPOMCXOAUT ABTOMATHYECKM WM IPU HAXXaTHH KHOIOK, IEPHOJ CMEHBI IIO
YMOJIYaHUIO paBeH 5 ceKyHaaM. Ilepedenp pexxuMoB MHAMKALMKA U NIEPUOJ UX CMEHBI MOXET IPOrPaMMUPOBATHCS
KaK IIpH KCIUTyaTalluy, TaK U IpU MPOU3BOJCTBE U MOXKET OBITh 3aJjaH MU 3aKa3e cueTunkoB. Vimeercs aBa Habopa
pa3pelICHHBIX Ul BBIBOJA PEKUMOB UHAVKALIAN:

®  [IpU aBTOMaTUYECKOW CMEHE PEXHUMOB;



® IIPpU HAXKATUH Ha KHOIIKH.

Cuetunk B kopnyce CIIJINT nocraBnsieTcsi ¢ BBIHOCHBIM MHAMKATOPOM, CBSI3b CO CUETYMKOM OCYIIECTBIISIETCA
10 pajguoKaHany ¢ yactoroi 868 MI'1, rapanTupoBaHHas NadbHOCTh I yCTOWYMBOW paboTel 200 M mpu mpsMoit
BUJUMOCTH.

5 OIIMCAHUE CYETUYUKA U ITPUHIUIIA ETO PABOTHI
CueTurKH B pa3HbIX KOPIIycaxX UMEIOT Pa3HyI0 KOHCTPYKIIMIO M Pa3HbIi COCTaB KOMIIOHEHTOB.

5.1 KOHCTPYKTHBHO CUETYMK B KOMIAKTHOM KOPITYCE€ COCTOMT H3 KOPIyca, KIEMMHOW KOJIOJKH,
J'II/ILIeBOf/'I MaHCJIN, KPBIIIKA KJIIEMMHOH KOJIOJAKHU U KPBIIIKK OTCCKAa MOAYJIA CBA3U, CUJIIMKOHOBBIX KHOIIOK U CGOpKI/I
u3 3 maT: 6JI0K MUTAHUS C U3MEPUTEISIMU, TUIAThl BBIYUCIUTENS U MIAThl HHANKAIIH.

Ha muate 6moka mutanus cobpaH OJOK MHUTaHUA CYETYMKA, YCTAHOBJIEHO pEie C MOTOPHBIM MPHUBOJIOM
pa3MbIKaTeNsi, B TEPMHHAT KOTOPOTO YCTAHOBJIECH IIYHT JUIsl M3MEPEHHUsl MPOTEKAIIero mo menud (aspl TOKa, U
YCTaHOBJIEH WIYHT Ui HU3MEpPEHUs TOKa HeWTpaidbHOW nermu. CurHaibl ¢ ATHX LIYHTOB, a TaKke CHTHaJbl C
JeNUTENCH HANpPSOKEHUsSl TMOJAIOTCS Ha JBa W3MEPHUTENs, B COCTaBE KOTOPHIX HMEIOTCS aHAIoro-IupoBbie
npeoOpazoBarenu (nanee AL mist u3mepeHus 3HadeHU HAMPSOKEHUs U TOKa. M3mepuTtens 1ienu ¢asbl u3MepsieT
HaNpsDKEHUE Ha BXOJIE CUCTYHKA, H3MEPUTENh e HEUTPaJId — Ha BBIXOJIE CUETYHKA, mocie pene. C ero moMoIibio
KOHTPOJMPYETCS COCTOSIHUE PeJie, 3aMKHYTO WJIM Pa30MKHYTO. biiok nutanusi GopMUpyeT 4eThIpe rajlbBaHUYECKU
Pa3BsA3aHHBIX HAIIPSKECHUM:

o 5 B — 1 nuTaHus U3MEpUTEIS LENU HEUTpay;

o 12 B — a1 nmuTaHus MUKPOKOHTPOJUIEpA CUSTUUKA U U3MEPHUTENIS 1IenH (asbl;
o 12 B — qyist mutanust BcTpoeHHOTO uHTepdeiica RS-485;

° 12 B — 114 nuTaHus CMEHHOTO MOJYJISI CBSI3H.

MUKpOKOHTPOJUIEP PACIIONIOKEH Ha IJIATE BBIYUCINUTENS U YIIpaB/II€T BCEMHU y3JIaMH cueTuMka. B ero namsatu
XpaHUTCS BCTPOEHHOE MporpammHoe obecreyeHue cuerumka (nmaiee BIIO), cocrosiiee u3 MeTpOIOTHYECKU
3HaYMMO uacTu (KaauOpoBouHBIE KO3(uIMEeHTHI, Tabinia TEPMOKOPPEKIUH YacOB pPEaJbHOIO BpEMEHH,
(GYHKIIMM U3MEPEHHUs U pacdeTa SHepIuu U MapaMeTpoB), U METPOJIOTUYECKH HEe 3HAUMMOM 4acTH, KOTOpas MOXKET
OOHOBIIATHCST 4yepe3 MU(poBbie HHTEPPEHCHl cuerynka. l3MeHeHue MeTposiormueckd 3Hauumon yactu BIIO
BO3MOJKHO TOJIBKO ITPU BCKPBITOM CUETYMKA U TPOBOAUTCS MPHU BBITYCKE CYETUMKA WM IPU €r0 PEMOHTE.

MUuKpOKOHTpOJJIEp CUETYMKa uepe3 ABa mocienoBaTenbHbIXx uHTepdeiica (UART) mpoumsBogutr oOMeH
uHpopmanueit ¢ uaMepuresnsaMu; no uHtepdeiicy [12C - sHepronesaBucumoil mamsateio (naee EEPROM) u ¢
rpagu4YecKuM UHANKATOpPOM; ¢ JpaiBepoMm nHtepdeiica RS-485 m co cMeHHBIM MOJyJIeM CBs3M - dyepes IudpoBbie
M30JIATOPHI 1O TocienoBarenbHbIM nHTepgeiicam (UART).

Kaxnyro 1 cekyHIy MUKPOKOHTPOJUIEP CUMTHIBAET C Ka)KIOTO M3 M3MEpUTENIEH NaHHbIE (HAIPsDKEHUE, TOK,
aKTHBHYIO, PEAaKTHBHYIO U IOJHYI0 MOIIHOCTh). MUKPOKOHTPOJUIEP NPOU3BOIUT MHTETPUPOBAHHE M COXPAaHEHHE
aKTUBHOM M PEAaKTUBHOM SHEPTHMM B SHEPrOHE3aBUCHUMOM MaMSATH B COOTBETCTBHU C TEKYLIMM Tapu(poM BO BCEX
MaccuBax 0a3bl JIaHHBIX M pacyeT 3HaueHHs (U3MYECKMX BEJIWYMH, NPUBENEHHbIX B Tabiuue 5. Taxke B
HHEProOHE3aBUCHUMOI MaMATH COXPAHAIOTCA MPOGMIM MOIIHOCTH M XypHaibl coObiTui. [lo 3HaKam akTUBHOH H
PEaKTUBHOM DHEPIrUM OIPEAESETCS HOMEDP KBAJPaHTA MOJHOM MOIMHOCTH. MUKPOKOHTPOJUIEP NPOU3BOAMUT
TeHEpaLIO [TOBEPOUYHBIX UMITYJIbCOB /Il AKTUBHOM M PEAKTUBHON 3HEPrUu. MUKpPOKOHTPOJUIEP B 3aBUCUMOCTH OT
YCTaHOBJIEHHOT'O peXuMa OTIPABISAET 3T MMITYJIbChl HA UMITYJIbCHBIE BBIXOJHBIE YCTpOMCTBa cueTunka. Mmerorcs
5 peXUMOB pabOTHI: TEIEMETPUUECKHUI WIIM TTOBEPOUYHBIN 110 aKTUBHOM SHEPTUH, BBIXOJ 4acToThl 512 I, paboThI:
TEJIEMETPUYECKUI UITU IIOBEPOYHBIN 110 PEAKTUBHON YHEPTHUU.

MUKPOKOHTPOJIEP MMEET BCTPOSHHBIC Yachl PEeajbHOrO BpPEeMEHH, oOecrednBaronie TOYHOCTh xonxa +0,5
CeKyHJ| B CYTKM B HOPMaJbHbIX ycioBusx. [lna obOecnedenuss TpeOyeMOH TOYHOCTH XOJa 4YacOB BO BCEM
TEeMIepaTypHOM JHala3oHe Ha IJIaTe CUeTUYMKa MMEETCs MaTYUK TeMIlepaTyphl. B 3aBUCMMOCTH OT M3MEpEHHOM
TeMIepaTypbl MUKPOKOHTPOJIJIEP MEHSAeT KO3((GUIMEHT KOPPEKLUU YacOB PEajbHOrO BpeMeHU. Takum oOpazom
JIOCTHTAeTCs TOYHOCTh XOJa 4acoB He Xxyxke +3,0 cek B CyTKM BO BceM paboueM auanazoHe temmepatyp. s
o0ecrnevyeHns: X0/1a 4acoB IPHU OTCYTCTBUM CETEBOIO HAIPSKEHMs, B CUCTUYMKE MMEETCSl PE3EpPBHBIM HCTOYHUK
MUTaHUs — JIUTHEBas OaTapest CO CPOKOM ciyxObl He MeHee 16 net. Takxke 3Ta nuTueBas Oatapes oOecrieuyuBaeT
paboTy NaTUYMKOB BCKPBITHS KOPITyca, KPBIIIKK KIEMMHOMN KOJIOJKH, KPBIIIKA CMEHHOTO MOIYJISl CBSI3H M JaTYMKa
MarHuTHOIO MOJIs, a TAKKE TEMIEpPaTypHYH KOPPEKIHMIO 4acoB NPU OTCYTCTBUM NUTaHUsA. Kpome BCTpOEHHOI
OaTapeiky CYeTYMK MMEET OTCEK JJIsl YCTaHOBKM pe3epBHOI OaTtapeiiku Thrna CR2032. 310 mo3BosseT NpoIoIKUTh
paboty cuyerunka 06€3 BCKPBITHS KOPITyca JIJIsi 3aMEHbl OCHOBHOM OaTapeiiku Ipu ee pas3psijie.

Jus  oroOpaskeHMsl  M3MEPEHHbIX UM  HAKOIUIGHHBIX JIaHHBIX Ha IUIaTe€ CYETYMKAa YCTAHOBJICH
KHUIKOKpHCcTamnueckuii rpapuueckuit uaankarop (OKKU) ¢ moacserkoit. Pexxumbr padotsl XKKW npuseneHs! B
[Tpunoxenun I'. MaaukaTop pabotocrnocoben B temmeparypHoMm auamnazoHe oT muHyc 40 °C mo mmoc 70 °C.
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VYnpasnenue pexumamu XKKU ocyiiecTBisieTcss ¢ TOMONIbIO ABYX KHOIIOK JJISl «JIUCTaHUs PEKUMOB BIEpE]] WU
Ha3zaja. JlaHHbIE KHOMKHU CITY>KAaT TaKXe JUIsl BKJIIOYEHUS CUETYMKA MPU OTCYTCTBUU CETEBOr0 MUTaHui. B 3tom
peXHMME BO3MOKHO CUMTHIBAHHE HAKOIIJICHHBIX MOKA3aHUM CUETUHKA.

5.2 KOHCTPYKTHBHO CUETUHK B KOPITYCE C YHUBEPCAIBHON YCTAHOBKOM COCTOUT U3 KOPIycCa, KIEMMHOMN
KOJIOJIKM C YCTaHOBJICHHBIMH Ha HeW OMCTaOMIBHOM pelie U TpaHc(hOpMaTOPOM TOKa, JTUIIEBON MAHENH, KPBIIIKH
KJIEMMHOM KOJIOJIKH, CHJINKOHOBBIX KHOTIOK U OJIHOM IJIaThl, HA KOTOPOM COOpaHbl BCE y3JIbl CYETUUKA.

MUuKpOKOHTPOJUIEp YIPaBIIET BCEMHU y3JIaMU CUETYMKA. B ero mamsTu XpaHUTCs BCTPOEHHOE MPOrpPaMMHOE
obecrieyenne cuerunka (manmee BIIO), cocrosimiee W3 METPOJOTHMYECKHM 3HAYMMOM YacTH (KaanOpOBOYHBIE
koa(urmeHTsI, TabJIMIa TEPMOKOPPEKIIUHA YaCOB PEATLHOTO BpEMEHH, (PYHKIIMY U3MEPEHHUs M pacdyeTa dSHEPTuu 1
napaMeTpoB), U METPOJIOTUUECKU HE 3HAUMMOM YacTH, KOTOpast MOXKET OOHOBIIATHCS uepe3 HU(poBbie HHTEPPEHCH
cyeTynka. VM3MeHeHune MeTposjorudyecku 3HauuMon yactu BIIO BO3MOMXKHO TOJIBKO MPU BCKPBITOM CUYETYMKA M
MIPOBOJIUTCS IIPU BBIITYCKE CYETUMKA MITH TIPH €TO0 PEMOHTE.

OOMeH ¢ y3/maMu CYeTYUKa OCYIIECTBIISIETCS Yepe3 CIeAyIonIue HHTepeich:
C mudpossiM curnansHbIM TporieccopoM (manee LICIT) — wepes untepdeiic SPI;
C sneproneszaBucumoii namaThio (nanee EEPROM) u garamkom MarHUTHOTO 1oJist — uepe3 uarepdeiic 12C;

C npaiiBepom unTepdeiica RS-485 no unrepdeiicy UART uepe3 ONTpOHHYIO TaIbBAHUYECKYIO Pa3BS3KY IO
curgamam RXD, TXD u RTS.

C monynsamu GSM/NB-IoT no unrepdeiicy UART;
C me3onnnabiMu MoayisiMu (RF433, RF868, LoRa unu PLC/RF — no unrepdeiicy UART.

BXOI[HOG HampsDKCHUE TOAAaCTCd  Ha peBI/ICTI/IBHEJﬁ ACJIIUTCIIb, BbIXOA  KOTOpPOIro IOJAKIIFOYCH K
aHanoro-mudgpoBoMy npeodpazopatemto (nanee ALIIl) kanmama nanpspkenus L[CIL. Tok B memm ¢da3HOrO mpoBoaa
NpOXOAUT IO IIYHTY, YCTAHOBJICHHOMY B TCPMHUHAJIC PCIIC, CO34aBasA MaJCHUC HAIIPSKCHHA, KOTOPOC MOAACTCA Ha
AIII mepBoro kanamza Toka. TOK B Ilemd HEHUTPAJBLHOTO IMPOBOJA MPOXOIUT HYepe3 TOKOBBIM TpaHChOpMaTop,
BTOpUYHAS OOMOTKA KOTOpPOTO TMOJKIIOYEHAa K HArpy30YHBIM HW3MEpPUTENBHBIM pesuctopaMm. Hampsikenune c
W3MEPUTENIbHBIX pe3UCcTOpoB nojaercs Ha ALl BToporo kaHajia Toka.

LCII, nmonyuus ot ALl kox HampsbKEHUs U KOJbI TOKA, MPOU3BOAUT PACUET ACUCTBYIOMIMX 3HAYEHUN TOKA U
HaIpsDKEHUs, a TaKKe MITHOBEHHBIX 3HAUYEHMSI aKTUBHBIX, PEAKTHBHBIX W TOJIHBIX MOIIHOCTEH B KaHalax Ieneit
HEUTPaNbHOTO U (ha3HOTO MPOBOJA. 3HAUCHHE PEAKTUBHOW MoIHOCTH Bhiumcisercs B LICII meTomom yMHOKEHUS
MTHOBEHHOTO 3HAYEHMSI HANPSKEHHUS] HA MTHOBEHHOE 3HAYEHUE TOKA YETBEPTh MEPHOJA CETEBOTO HANPSKEHUS
Hazan (ucmonb3yercs uumdposas muHHS 3aaepxkku). B LICII mmeroTcs cymMMmaTophl, Tle HaKalIMBAIOTCS
MTHOBEHHBIE aKTHBHBIE, peakTUBHbIE W moJyiHble MouHocTU. LICII Takke omnpenenser NEUCTBYIOIIME 3HAYEHUS
TOKOB M HaNpsDKEHHS METOJAOM CYMMHMPOBAHHsI KBaJpaTOB MIHOBEHHBIX 3HAYEHHM, HWHTETPUPOBAHUEM U
W3BJICYEHUEM KOPHS.

Uepes kaxayro 1 cekynay MukpokoHTposuiep cuuThiBaer ¢ [[CII HakomieHHYI0 aKTMBHYIO, PEaKTUBHYIO M
MIOJIHYIO0 SHEPrui0. MUKpPOKOHTpOJUIEp IMPOU3BOAUT CYMMHPOBAaHHME M HAKOIUIEHWE AKTMBHOW M PEaKTHBHOMN
SHEPrUu B PHEPrOHE3aBUCHUMON MaMSATH B COOTBETCTBUHM C TEKyIIMM Tapudom BO Bcex MaccuBax 0a3bl JaHHBIX U
pacueT 3HayeHUs (U3MUECKUX BEIWYHMH, TPUBEIECHHBIX B Tabmuue 5. Takke B JHEProHE3aBUCUMOU MaMATH
COXPAHSIOTCS MPO(UIM MOIIHOCTH M JKypHaubl coObITMH. Ilo 3HakaM aKTUBHOW W PEAKTUBHOW SHEPrHU
onpenaensieTcs Homep kBaapanTa 1moaHoi MouHocTu. LICII Takke mpou3BOIUT reHEepaLMio MOBEPOUYHBIX UMITYJILCOB
JUI aKTUBHOW U PEaKTUBHOM 3HEpruy. MUKPOKOHTPOIUIEP B 3aBUCUMOCTH OT YCTAHOBJIEHHOI'O PEKUMA OTIPABISAET
9TU UMITYJIbChI HA UMITYJIbCHOE BBIXOJIHOE YCTPOMCTBO CUETUMKA - CBETOIUO.

PaGora onTtuyecKMX M BJIEKTPUUYECKUX HMITYJIBCHBIX BBIXOJOB, @ TAaKXE€ BCTPOCHHBIX YacOB PEAIbLHOTO
BPEMEHH aHAJIOTUYHO padOTe CUETYMKA B MAJIOTabapuTHOM KOpITyCe.

JlaT4uKy BCKPBITUSL KOPITyca CYETYMKA M JATUYUK BCKPBITHS KPBIIIKK KIEMMHOH KOJOAKH (DPUKCHUPYIOT B
KypHaJie COOBITUI BpeMS 1 1aTy BCKPBITH/3aKPBITHSI, B TOM YHCJIE U TIPU OTCYTCTBUH HATIPSKEHUS CETH.

Jdius  oroOpa’keHHMsi M3MEPEHHBIX M  HAKOIUIGHHBIX JIaHHBIX Ha IUIaTe€ CYETYMKAa YCTAHOBJICH
xunkokpuctamnueckuit naaukatop (JKKM). Pexxumsbr padotsr )KKU npusenenst B IIpunoxxenun I'. MHaukaTop
paboTococobeH BO BCEM TEMIIEPaTypHOM Jauamna3zoHe paboTsl cuetyuka oT MuHyc 40 °C nmo mmoc 70 °C.
Vnpasnenue pexumamu KK ocymecTBiseTcs ¢ NOMOLIbIO IByX KHOMOK JUISl «JIUCTAHUS» PEKUMOB BIEpE WIH
Hazal. JlaHHBIE KHONKM CIIyXaT TaKKe [JIs BKJIIOUYEHHUS CUETUMKA MPU OTCYTCTBUHM CETEBOro MHUTaHuA. B sToMm
pEKUME BO3MOXKHO CUMTHIBAHUE HAKOILIEHHBIX MIOKA3aHUI cUeTUHKa.

Jlnsi muTaHUS y370B CUETYMKAa HMMeEeTcsl OJIOK TMUTaHWs, KOTOPBIA BhIpabarhiBaeT Hampspbkenue 3,3 B mis
MUTAaHUS OCHOBHOM cxeMbl U 12 B st nmutanus uHTepQeiCHbIX 1eTel.

CyeTYHK B 3aBUCHMOCTH OT MCITIOJIHEHHS MOJKET UMETh I_[I/I(I)pOBLIC KaHaJlbl CBA3H:

o 1o nByx uHTepdeiicoB RS-485;
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o OTITOMOPT;
° unTepdeiice 2G, 4G, 2G+NB-IoT;

. unrepdeiic PLC/RF, paboratomuii B crangapte G3;

o pamuonHTEpQEHCH, paboTaOIIKe B HE JTUIICH3UPYEMbIX nramna3zonax 4actot 433 Ml wim 868 MI'1.

Wutepdeiicel RS-485 u BHemrHue aHTEHHBI OPYTUX HHTEP(PEHCOB UMEIOT TalbBAHUYECKYIO M30JIALHUI0 OT
BXOJHBIX IIened. DIeKTpudecKas mpoyHocTh nm3osinun coctasisieT 4000 B (meiicTBytomee 3nauenue). B mpaiiBepax
uHTepdeiicoB RS-485 ucnonp30BaHa MUKpPOCXeMa ¢ HArpy304HOM CIOCOOHOCTHIO Ha 256 BXOJIOB. DTO O3HAYACT,
YTO K IIUHE uHTep(eiica MOKHO MOIKIIOUUTH 10 255 CYETYMKOB JaHHOTO THIIA.

53 KOHCTpYKTHBHO CU€TYMK B KOpIIyCE€ C YCTaHOBKOM Ha JMH-PEHKY COCTOUT M3 KOpILyca, KIEMMHOU
KOJIOZIKM C YCTaHOBJICHHBIMU Ha Hel OMCTaOMJIBHBIM pejie B LenH (a3bl U IIYHTOM B IENU HEWTPAIH, KPBIIIKH
KOpITyCa, NIMIIbAA, KPBIIIKH KJIEMMHOM KOJOIKM U COOpKH U3 2 miaT: 0J0Ka MUTaHUS C U3MEPUTESIMA 1 OCHOBHOM
IUIATHI.

Ha mrate 6moka mutanust coOpad OJIOK MUTaHUs cUeTYMKa, biaok mutanus GopMUpYyeT Tpu TalbBaHHYECKH
pa3BsA3aHHBIX HAIIPSKECHUM:

° IBa HampspKeHUs S5 B — s nuranus nameputenel nenu ¢assl U 1eny HeUTpau;
o 12 B — m1st nuTaHus MUKPOKOHTPOJIIEpA CUETUNKA U UHTEPPEHCHBIX HIETICH.

Cursajsl ¢ IIYHTOB B LENAX (a3bl U HEUTPAHU, a TAKXKE CUTHAJIBI C IeUTENNEN HANpsKEHUs IOJAal0TCs Ha JBa
U3MEpUTEIA, B cocTaBe KOTOpbIX umerorcst AL 1is usmepenns 3HaueHUN HaNpsKEHUS U TOKA.

MUKpOKOHTPOJUIEP PACIOJIOKEH HAa OCHOBHOM IUIaTe YIpaBisieT BCEMHM y3jaMM cueTuMka. B ero mamstu
XpaHUTCA BCTPOEHHOE IporpamMmHoe obecrnedeHue cuerduuka (gainee BIIO), coctosinee u3 MeTpoIOrH4ecKd
3HaYMMOI uacTu (KaauOpoBouHBbIE KO3(PUIMEHTHI, Tabiula TEPMOKOPPEKIMH YacOB pPEaJbHOrO BpEMEHH,
(GYHKIMN U3MEpPEHMsl U pacueTa SHEPIUU M NapaMeTpoB), U METPOJOrMUECKH HE 3HAUMMOW 4acTH, KOTOpas MOXKET
OOHOBIATHCS 4epe3 IHdpoBble HMHTepdelcsl cueTdnka. M3meHeHune Mmerposorudecku 3Hauumoit udactu BIIO
BO3MO>KHO TOJIBKO IPY BCKPBITOM CUETYHKA U MPOBOAUTCS MPH BBIITYCKE CUETYMKA WX IIPU €0 PEMOHTE.

MUuUKpOKOHTpOJJIEp CcUeTYMKa Hepe3 ABa mochenoBatenbHbiXx wuHTEpdeiica (UART) mpowmsBogut oOMeH
uHpopmanueit ¢ u3meputensmu; no uHrepdeiicy 12C - sHepronesaBucumoil mamsteio (nanee EEPROM), c
npaiiBepom nntepdeiica RS-485 u monynem GSM mno nocnenoatenbabiM uHTEpdeiicam (UART).

Kaxnyro 1 cekyHIy MUKPOKOHTPOJUIEP CUMTBIBAET C Ka)KAOIO M3 M3MEpUTENIEH NaHHbIE (HAIPSDKEHUE, TOK,
aKTHBHYIO, PEAaKTHBHYIO U IOJIHYI0 MOILIHOCTb). MUKPOKOHTPOJUIEP HPOU3BOIUT MHTETPUPOBAHHE M COXPAaHEHHE
aKTUBHOM M PEAaKTUBHOM SHEPrHMM B SHEPrOHE3aBUCHMOM MaMSITH B COOTBETCTBHU C TEKYLIMM Tapu(poM BO BCEX
MaccuBax 0Oa3bl JIaHHBIX M pacyeT 3HaYeHUs (U3MYECKMX BEJIWYMH, NpPUBENCHHbIX B Tabiuue 5. Taxke B
HHEProOHE3aBUCHMOI MaMATH COXPAHAIOTCS MPO(QUIM MOIIHOCTH M XypHaibl coObiTHi. [lo 3HaKam akTUBHOHN H
PEaKTUBHOM DHEPIrUM ONpPENESIeTCs HOMEP KBAaJpaHTa IIOJHOM MOIMHOCTH. MHUKPOKOHTPOJUIED NPOU3BOAMT
TeHEpaLUIO [IOBEPOUYHBIX UMITYJIBCOB /Il AaKTUBHOM M PEAKTMBHON 3HEpPruu. MUKpPOKOHTPOJUIEP B 3aBUCUMOCTH OT
YCTaHOBJIEHHOTO pEXHMMa OTIPABISIET 3TU MMITYJIbChl HA UMILYJIbCHBIE BBIXOJHBIE YCTpOWCTBa cyeTynka. Pabora
ONTUYECKUX M NEKTPUUECKUX UMITYJIbCHBIX BBIXOJOB, @ TAKKE BCTPOCHHBIX YaCOB PEAJIbHOI'O BPEMEHH aHAJIOIMYHO
paboTe cueTyrKa B MaJlorabapuTHOM KOpITyCe.

I[JIH OTO6pa)K€HI/I$I N3MCPCHHBIX n HaAKOIIJICHHBIX JAaHHBIX Ha IJ1aTe CHCTUYHKAa YCTaHOBJICH
xuakokpucraumaeckui uaaukaTop (OKKUN). Pexumbr padoter )KKU npusenensr B [Ipunoxenun I'. Unaukatop
pabortocriocobeH B TemmepaTypHoMm auamasoHe oT munHyc 40 °C mo +70 °C. VYmpasnenue pexxumamu KKU
OCYIIECTBJISIETCSl C TIOMOIIBIO OJHOM KHOMKH. JlaHHas KHOMKa CIIy>KaT Tak)Ke AJi BKJIIOUYEHHUS CYETUHKA IPHU
OTCYTCTBHUU CCTCBOT'O IMUTAHU. B sTrom PEKUME BO3MOKHO CHUTBIBAHHUC HAKOIIJICHHBIX IOKa3aHUIl cueTYHKa.

54 KoncrpykruBao cuetunk B koprnyce CIIIMT cocrouT wu3 Kopmyca, KIEMMHOM KOJOIKH C
YCTaHOBJIEHHBIMU Ha Heil OMCTaOMIIBHOM pelie U TPaHC(HOPMATOPOM TOKA, KPBIIKHU KIEMMHON KOJOJKH, JIUIEBON
MIAHEJH, KPBIILIKA OTCEKa MOAYJIS CBSI3U U IUIATHI CUETUHKA.

Crpyktypa u QyHKIHOHUpOoBaHue cueTdrka B Kopiyce CIIJIMT momHOCThIO aHAIOTUYHO paboTe CUeTYHKa B
KOpIIyC€ C YHUBEPCAJIbHON YCTAHOBKOM CO CIEAYIOIUMH OTIUYHUSIMHU.

CueTynk HE WMEET BCTPOCHHOrO HWHAWKatopa. JlJisi OTOOpakeHHsl MaHHBIX HCIOJIB3YEeTCS BBIHOCHOM
WHINKATOP, CBSI3b C KOTOPHIM OCYHIECTBISIETCS IO paauouHTepdeiicy, paboTaromieMy B HE IJHUIEH3UPYEMOM
nuana3zoHe 4actot 868 MI'n. PesxxuMbl MHIUKAMK U YIIPABJICHUS] KHOMKAMU Ha BBIHOCHOM MHJIMKATOPE MOJHOCTHIO
AQHAJIOTUYHBI PEKUMaM CUETUHMKA B KOPIyCE C YHUBEPCATbHON YCTaHOBKOM.

CueTunK UMEET BO3MOKHOCTH YCTaHOBKU MOAYJIA CBSA3H. "3 BCTPOCHHBIX HHTep(I)eﬁCOB HUMCECTCA OITOIIOPT
1 MoxeT uMmeThest uaTepderic 2G/NB-1oT unu 4G.

CueTynk UMEET OTCEK JIJIsl YCTAaHOBKHU Pe3epBHOM Oarapeiiku Tunopasmepa 1/2AA ¢ nanpspkeruem 3,6 B.
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6 METPOJIOI'MTYECKHUE XAPAKTEPUCTHUKHA

6.1 [Ipenen momyckaeMoro 3HauyeHUsST OCHOBHOW TIIOTPEIIHOCTH H3MEPEHHS aKTHBHON(PEaKTUBHOMN)
SHEPrUMu JOJKEeH cooTBeTcTBOBaTh TpeboBanusM ['OCT 31819.21-2012 (ydyer akTUBHOU SHepruu kmacc 1) u

I'OCT 31819.23-2012 (yueT peakTUBHOM dHepruu kiacc 1 u 2).

[TorpeniHOCTh MPY U3MEPEHUH aKTHBHOW YHEPTHH MPUBECHA B TaOIHUIIe 7.

Tabmuna 7. IlorpenrHocTs pu U3MEPEHUN aKTUBHOM SHEPTUN

3Ha4YeHHE TOKA Koapduument momuoctu [Ipenensl OCHOBHOM MOrpeNIHOCTH, Yo
0,05:16<I<0,1-16 1,0 +1,5
0,1+16 <I<Imakc 1,0 +1,0
0,1:16<1<0,2:16 0,5L; 0,8C +1,5
0,2+16 <1 <Imakc 0,5L; 0,8C +1,0
02'Io<I<Io6 0,25L +3,5
02:Io<I<Io6 0,5C +2,5

[Ipumeuanue: 3neck u nanee L — unaykTrBHas Harpy3ka, C — eMKOCTHAsI Harpy3Ka.

[MorpemHocTh My U3MEPEHUH PEAKTUBHOM SHEPTUH MpUBEAEHA B TabuuIe 8.

Ta6nuia 8. ITorpenHocTs NpH U3MEPEHUN PEaKTUBHOW SHEPTUU

[Ipenenbl ocHOBHOM NOTPENTHOCTH, Yo, U1
3HaYeHHE TOKa Koadpumment sing CYETYHKOB KJ1acca TOYHOCTU
1 2

0,05:16 <1<0,1+16 1,0 +1,5 +2,5
0,1+16 <I<Imakc 1,0 +1,0 +2.0

0,116 <1<0,2+16 0,5L; 0,5C +1,5 +2,5
0,2+16 <1< Imakc 0,5L; 0,5C +1,0 +2,0

0,2+16 <I < Imakc 0,25L; 0,25C +1,5 +2,5

Jlnana3oH W3MEpeHHsT W OCHOBHAS IOTPEIIHOCTh M3MEPEHUs] aKTUBHOW (peaKTHBHOMW)/TIONHOW MOIIHOCTH,

HaIIpsKEHWA, TOKA KU YaCTOThI IIPHUBC/ICHBLI B Ta6J'II/II_Ie 1.

6.2 JlomonauTEIbHAS MOTPEITHOCTh CYETYMKA MPU U3MEPEHUH aKTHBHOW (PEaKTHUBHOW) SHEPTUH, TOKA,
HaIpsDKEHMS, YCTAaHOBUBIIETOCS! OTKJIIOHEHHSI HANPSDKEHHS IEPEMEHHOI0 TOKa, OTPHLIATEILHOTO U MOJI0XKUTEIHLHOTO
OTKJIOHEHHS HANPsDKEHUS] IEPEMEHHOTO TOKa, KO3((HIMEeHTa MOITHOCTH M YacTOTHI IEPEMEHHOTO TOKA, BBI3BAaHHAS
M3MEHEHHEM TeMIIepaTypbl OKPY>KaIOIIEro Bo3Iyxa JODKHA ObITh HE Ooee (cpeaHuil TeMneparypHblii KO3 (GUIIMEHT
- %/°C):

MIPY U3MEPEHUHU aKTUBHOM 3HEpruu (CM. Tabmuiry 9).

Tabmuma 9. JlomomHHUTENbHAsT MOTPEUIHOCTh CUYETYMKA NMPU M3MEPEHMH aKTUBHOM SHEPrHU MpPU HW3MEHEHUHU
TEMIIEPaTypbl OKPY’KAIOIIEro Bo3ayxa

Koaddumment . . o
3HaueHue ToKa \ o Cpennuii Temnepatypublii koadunuent, %C, He 6onee
0,116 <I<Imakc 1,0 0,05
0,216 <I<Imaxkc 0,5L 0,07

NIpY U3MEPEHUH PEaKTUBHOM SHepruu (cM. Tadbmuiy 10).

Tabmuna 10. JomoaHUTENBHAS TOTPEITHOCT CYETUMKA TTPU U3MEPEHUN PEAKTHBHOW YHEPTHH MPU U3MEHEHUHU
TEMIIEpPAaTypbl OKPYKArOIIEro BO3/1yXa

Cpennuii Temnepatypablii koddduiment, %C, ve 6onee, A
3HaYCHHE TOKA Kosddunuent CYCTYHMKOB KJIacCa TOUHOCTH
sin ¢ 1 2
0,1+16 <I < Imaxkc 1,0 0,05 0,10
0,216 <1 < Imakc 0,5L; 0,5C 0,07 0,15

Opyd  W3MEPEHUHM TOKA, HAIPSDKCHUS, YCTAHOBHUBIICTOCS OTKJIOHCHMS HAMPSDKCHUS MEPEMEHHOTO TOKa,
OTPHIIATEIBHOTO M TIOJIOKUTEIBHOTO OTKJIOHECHHS HANPSDKCHUS MEPEMEHHOrO TOKa, KOA(PQHUIMEHTa MOIIHOCTH U
9aCcTOTHI IEPEMEHHOI0 TOKA CPEAHMI TeMIiepaTypHbIid kodddumueHt ue 6omee 0,05 %/°C.

6.3 JlononHUTENbHAS MOTPEIIHOCTh CUETYMKA IPU HM3MEPEHMHM AKTUBHOM (pEakTHUBHOM) 3HEPIrUU IpU

HU3MCHCHUU HAIIPSKEHNA OT HOMUHAJIBHOT'O 3HAYCHU A

MIPY U3MEPEHUHU aKTUBHOM 3Hepruu (cm. Tabmuiry 11).
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Tabmuna 11. JlomoaHUTENbHAS MOTPEIIHOCTh CYETYMKA MPU U3MEPEHUHM aKTUBHOW SHEPTrUU NPU W3MEHEHUU
HAIIPsKCHUA OT HOMUHAJIIBHOT'O 3HAYCHU S

Jlnana3oH HaNpsHKCHUS 3HaycHHE TOKa Kooppmument Hpenens: HOHOHHHT?H’HOH
MOIIHOCTH MTOTPEIIHOCTH, %

0,05+10 <1 < Imakc 1,0 +0,7

0,9+ Unom <U < 1,1 *Unom 0.1+16 <1 < Imaxc 0.5L 1.0

0,8+Unom <U < 0,9+ Unom 0,05+16 6 < I < Imaxc 1,0 +2,1

u

1,1+ Unom < U < 1,15+ Unom 0,1+I0 <I<Imaxkc 0,5L +3.0

U <0,8Unom

u 0,05+10 <I<Imakc 1,0 ot +10 g0 -100

U>1,15Unom

[IPY U3MEPEHUH PEaKTUBHOM SHEepruu (cM. Tadbmuiy 12).

Tabmuma 12. JlonmomHUTENbHAS MOTPEIIHOCTh CYETYMKA MPH U3MEPEHUN PEaKTUBHOW SHEPTUU MPH W3MEHEHUH
HalpspKeHUs OT HOMUHAJIBHOTO 3HAYEHUS

[Ipenensl AOMOTHUTENBHOM
0
Jlnana3oH HanpsKeHUst 3HaveHne TOKa KOB(M)HHHGHT TIOTPEIHOCTH, %, NI CYETHKOB
sin @ KJ1acca TOYHOCTH
1 2
0,05+16 < I <Imakc 1,0 +0,7 +1,0
0.9-Unom <U<1,1+Unom 0,1-16<1<Imacc | 05L;0,5C 51,0 G
0,8+ Unom <U < 0,9+ Unom 0,0516 < I < Imakc 1,0 42,1 +3,0
nu
1,1 Unom < U < 1,15 Unom 0,1+16 <I < Imakc 0,5L; 0,5C +3,0 +4,5
U <0,8Unom
u 0,05+16 <1 < Imakc 1,0 ot +10 mo -100
U>1,15+UnoMm
6.4 JlonomHUTENbHAS OTPEITHOCTh CYETYUKOB IPY U3MEHEHUHN YacTOThI B ipeaenax 42,5 + 57,5 I'u:

MIPY U3MEPEHUHN aKTUBHOM 3Hepruu (cM. Tabmuity 13).

Tabmuna 13. JlomonHuUTeNIBHAS MOTPEIIHOCTh IPU U3MEPEHUH aKTUBHON DHEPIHH CUCTYMKOB MPH W3MEHEHUU
4acToThl B mipenenax 42,5 + 57,5 '

3Ha4YeHHE TOKA Koaddumment monrHocTu [Ipenesnbl JONOJHUTENBHON NOIPEIIHOCTH, %o
0,05+16 <I<Imaxkc 1,0 +0,5
0,1+I0 <I<Imaxkc 0,5L +0,7

MIPY U3MEPEHUN PEAKTUBHOU SHEPTHH (CM. Tabuiry 14).

Tabmuna 14. JlonoHATEIBHAS MTOTPEIIHOCTh IPU H3MEPEHUN PEAKTUBHON YHEPTHHU CYETUYMKOB MTPH M3MEHEHUHN
4acToThl B mipenenax 42,5 = 57,5 '

[Ipenensl JOMONMHUTETBLHONU MOTPEIIHOCTH, Yo, IS
3HaueHue ToKa Koadduuuent sin @ CYETUYMKOB KJIacca TOUHOCTH
1 2
0,05+16 <I < Imaxkc 1,0 +1,5 +2.5
0,1+16 <I < Imakc 0,5L; 0,5C +1,5 +2.5
6.5 JlomomHUTENbHAS TOTPEITHOCTh CYETYMKOB, BBI3BAHHAS TapPMOHHKAMH B IEMSX TOKA M HANPSKCHHS

MIpY U3MEPEHUHN aKTUBHOM 3Hepruu (cM. Tabmuiry 15).

Tabmuna 15. JlomosHUTENBHAS MOTPEIIHOCTh CUETYMKOB, BBI3BAHHAsS TapMOHMKAMH B IEMSIX TOKa U
HaIpPsLKEHUS TPU U3MEPEHUU aKTUBHOMW HEPIUU

[Ipenensl AOMOTHUTENBHON

3HaueHne ToKa Koaddunment momuoctn
bpum B MTOTPEIIHOCTH, %

0,5+ Imaxc 1,0 +0,8
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6.6 JlononHuTenbHAs MOrPEIIHOCTh CYETYMKOB, BbI3BaHHAs CyOrapMOHMKAMHU B LIENH MEPEMEHHOI0 TOKa
NIpY U3MEPEHUH aKTHBHOM 3Hepruu (cM. Tabnuity 16).

Tabmuma 16. JlonoiHuTeNbHAS MOTPEIIHOCTh CUETUYMKOB, BBI3BAHHAS CyOrapMOHHMKAaMH B LIEMH TEPEMEHHOTO
TOKa ITPY U3MEPEHNN AKTUBHOHN DHEPIUH

[Tpenenbl AOMOTHUTENBHOM

3HaYCHHE TOKA 0
IIOTPELIHOCTH, Yo

Koaddumment momuoctr

0,5+16 1,0 +3,0

6.7 JlonosmHUTENbHAS TOTPEILIHOCTD U3MEPEHUS aKTUBHOM (PEAKTUBHOM) 3HEPIUH, BbI3BAHHAS IIOCTOSHHON
COCTABJIAIOLIECH U YETHBIMU FaPMOHHMKAMH B LICTIH IEPEMEHHOTO TOKA!

MIPY U3MEPEHUHN aKTUBHOM 3Hepruu (cM. Tabmuity 17).

Tabmuna 17. [omonHWTENbHAs TOTPENTHOCTh HW3MEPEHUsI AKTUBHOW OSHEPIyH, BBI3BAHHAS IMOCTOSIHHOW
COCTaBJIHIOIHeﬁ 1 YCTHBIMU TaPMOHHUKAMHU B IICTIN IICPEMCHHOI'O TOKa

IIpenenst AONMOTHUTENBHON

3HaueHHE TOKa o
MTOTPEIIHOCTH, %

Koaddumment momHocTn

0,71« Imaxc 1,0 +3,0

MIPY U3MEPEHUHN PEAKTUBHOM YHEPTUH (CM. Tabmuiry 18).

Tabmuna 18. JlomomHUTENbHAs TOTPENTHOCTh M3MEPCHMSI PEAKTUBHOW HSHEPTHM, BbI3BaHHAS ITOCTOSIHHOW
COCTABJISIOLIEH M YETHBIMA FTAPMOHUKAMU B IIEMH MEPEMEHHOTO TOKA

[Ipenensl JONONMHUTENBHOM MTOTPEIIHOCTH, Yo, IS
3HaueHHe TOKa Koaddumuent sing CYCTYMKOB KJIaCCa TOYHOCTH
1 2
0,71« Imaxc 1,0 +3.0 +6,0
6.8 JonomHuTtensHas NOrpeuIHOCTh U3MEPEHHSI aKTUBHOM SHEPI'HH, BbI3BaHHAS HEUETHBIMUA TAPMOHUKAMH

B IIETIM IEPEMEHHOT0 TOKA ITPU U3MEPEHNUHN aKTUBHOM SHEpruu (cm. Tabmuiy 19).

Tabmuna 19. JlomomHuTenbHAsE TOTPENTHOCTh W3MEPEHUsS AaKTUBHOM SHEPIuW, BbI3BaHHAs HEYETHBIMU
rapMOHUKaMH B IIEMH MEPEMEHHOT0 TOKA MPU N3MEPEHUH aKTUBHOW SHEPT U

3Ha4YeHHE TOKA Koaddurment mMoiHOCTH [Tpeneinpl JONMOJHUTEIBHON NOIPEIIHOCTH, %

0,5+16 1,0 +3,0

6.9 JlononHuTENbHAS NOIPEUIHOCTh U3MEPEHUST AKTUBHOM(PEAKTUBHOI) SHEPIUY, BbI3BaHHAS IIOCTOSIHHOM
MarHUTHOW MHIYKLMEH BHEITHErO POUCXOMKIACHHSL:

IpY U3MEPEHUH aKTHUBHOM 3HEpruu (cM. Tadmuity 20);

Tabmuma 20. JlomojaHWUTENbHAs TMOTPEUIHOCTh M3MEPEHHUs] aKTHBHOW DSHEPrHH, BBI3BaHHAs IOCTOSHHOM
MarHUTHOM MHKIMEH BHEIIHETO POUCXO0XKICHUS:

3Ha4YeHHUE TOKa Koadduument momuoctu [Ipenens! AONIOIHUTENBHON NOTPEMIHOCTH, %o

16 1,0 +2,0

MIPY U3MEPEHUN PEAKTUBHOM SHEPTUH (CM. Tabmuiry 21).

Tabmuna 21. JlomomHuTENbHAs TOTPENTHOCTh W3MEPEHHsI PEAKTUBHOW HHEPTHM, BbI3BAaHHAS ITOCTOSIHHOW
MarHMTHOM MHAYKIIMEW BHEIITHETO MPOUCXOKICHUS

[Ipenensl qONONHUTENBHON MTOTPEeIHOCTH, Yo, TS
3HavYCHHUE TOKA Koadhpumment sing CUYCTYHMKOB KJIacCa TOUHOCTH
1 2
16 1,0 +2.0 +3,0
6.10 JlononHuTENbHAS NOrPEIIHOCTh U3MEPEHNS aKTUBHON (pEaKTUBHOI) PHEPIUH, BbI3BAHHAS MarHUTHOM

WHIYKIKEW BHeNIHero npoucxoxaenns 0,5 mTi:
MIPY U3MEPEHUHN aKTUBHOM SHEPTUH (cM. Tabmuiry 22);

Tabmuna 22. JlomoaHUTENbHAsT TOTPEITHOCTh W3MEPEHUs AaKTUBHOM DJHEPrHH, BbI3BaHHAs MarHUTHOU
MHIYKIUeH BHelHero npoucxoxaenus 0,5 mTn

3HaYeHHE TOKa Koaddurment MouHoctu [Ipenenbl JONOJIHUTENBHON NOTPEMIHOCTH, %o

10 1,0 +2,0
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MIPU U3MEPEHUHN PEaKTUBHOU YHEPTHH (CM. Tadsuiry 23).

Tabmuma 23. JlomonHWTENbHAs TOTPEIIHOCTh W3MEPEHHUST PEAKTHUBHOW SHEPruH, BBI3BAaHHAs MarHUTHOU
MHIYKIUeH BHelHero npoucxoxaenus 0,5 mTn

[Ipenenbl qONONIHUTENBHON OIPEMIHOCTH, %0, A1 CYUETUMKOB
3HayeHue Toka Koadpdunuent sing KJIacCca TOYHOCTH
1 2
10 1,0 +2,0 +3,0
6.11 JlononHuTenbHas ~ MOTPEIIHOCT,  M3MEPEHUs  aKTUBHOW(PEAKTHMBHOWM)  HSHEPIUH,  BbI3BAHHAs

BOSHeﬁCTBHCM PaauOo4acTOTHOI'O 3JICKTPOMAarHuTHOI'O ITOJIA:

MIPY U3MEPEHUHN aKTUBHOM dHEpruu (cM. Tabmuity 24);

Tabmuna 24. JlomosHUTENbHAST TOTPEIIHOCTh HM3MEPECHUsI AaKTUBHOM SHEPryH, BBI3BAaHHAS BO3JICHCTBHEM
PaO4YacTOTHOTO ANEKTPOMArHUTHOTO TTOJISt

3HaueHne ToKa

Koaddunment Mmomuoctu

[Ipenensl JONOIHUTEIHLHON NOTPEeIHOCTH, %

10

1,0

+2,0

MIPY U3MEPEHUN PEAKTUBHOU YHEPTHH (CM. Tabuiry 25).

Tabmuna 25. JlomonaHWTENbHAS TMOTPENIHOCTh HW3MEPEHUS PEaKTUBHON HSHEPTHM, BBI3BAHHAS BO3JICHCTBHEM
PaO4YacTOTHOTO ANEKTPOMArHUTHOTO TTOJISt

3HaueHne ToKa

Koaddunwment sin ¢

KJ1acCa TOYHOCTH

IIpenensl JONOIHUTEIBLHOM TOTPENIHOCTH, %0, A CUETYUKOB
b 9

1 2
10 1,0 +2,0 +3,0
6.12 JlononHuTenbHAas ~ MOTPEIIHOCTh ~ M3MEPEHUs  aKTUBHOM(PEAKTMBHOM) HSHEPrUH,  BbI3BAHHAs

BOSHeﬁCTBHeM KOHAYKTHUBHBIX ITIOMEX, HABOJUMBIX paJruO4YaCTOTHBIMU ITOJISAMU:

MIPY U3MEPEHUHN aKTUBHOM SHEpruu (cM. Tabmuiry 26);

Tabmuna 26. JlomosHUTENbHASI MOTPEIIHOCTh HW3MEPEHUs aKTHBHOM OHEPryuH, BBI3BAaHHAs BO3JICHCTBHEM

KOHAYKTUBHBIX ITOMEX

3HaueHne ToKa

Koaddunment Momuocti

[Ipeaensl JONOMHUTEIBLHON MOTPeHOCTH, %

10

1,0

+2,0

MIPY U3MEPEHUHN PEAKTUBHOM SHEPTUH (CM. Tabmuiry 27).

Tabmuna 27. JlomoaHWTENBHAS MOTPEIIHOCTh W3MEPEHUS PEAaKTUBHON HSHEPTHM, BBI3BAHHAS BO3JICHCTBHEM

KOHAYKTUBHBIX ITOMEX

3HaueHne ToKa

Koaddumment sing

KJ1acCa TOYHOCTH

[Ipenenst JOMOMHUTETBHONU MOTPEIIHOCTH, %o, 17151 CUETYMKOB

1 2
16 1,0 +2,0 +3,0
6.13 JlononHuTenbHass IOTPENIHOCTh W3MEPEHUs aKTUBHOM (PEaKTHBHOM) DSHEPruM, BbI3BaHHAs

BOSHeﬁCTBHCM HAaHOCCKYH/HBIX UMITYJIbCHBIX ITOMEX:

MIPY U3MEPEHUHN aKTUBHOM dHEpruu (cM. Tabmuiry 28);

Tabmuma 28. JlomomHUTENbHAST TOTPEIIHOCTh HM3MEPEHUsS AKTUBHOW SHEPryH, BBI3BAaHHAs BO3JICHCTBHEM
HAaHOCEKYH/IHBIX UMITYJIbCHBIX IIOMEX

3HadeHHE TOKa Koaddurment mourHocTu IIpenesnbl JOMOJHUTENBHON NOIPEIIHOCTH, %0

16 1,0 +4,0

MIPU U3MEPEHUHU PEAKTUBHOU YHEPTHH (CM. Tabmuiry 29).

Tabmuna 29. JlomonaHUTENbHAS MOTPEIIHOCTh W3MEPEHUS PEAKTUBHOM HSHEPTHH, BBI3BAHHAS BO3JICHCTBHEM
HAaHOCEKYH/IHBIX UMITYJIbCHBIX TIOMEX

€ CIIbI I[OHOHHHTCHBHOﬁ IIOI'PCIIIHOCTHU 0, 1JIs1 CHCTUHUKOB
IT , %0,

3Ha4yeHHE TOKA Koadpumment sing KJ1acca TOYHOCTH

1 2
16 1,0 +4.0 +4.0
6.14 JlononHuTenbHAs ~MOTPEHIHOCTh W3MEPEHUs aKTUBHOM  (PEaKTHBHOM) DSHEPruM, BbI3BaHHAs

(YHKIIMOHMPOBAHHUEM BCIIOMOTATEIbHbBIX YacTeil:
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MIPY U3MEPEHUHN aKTUBHOM sHepruu (cM. Tabmuiry 30);

Tabmuma 30. {omonHUTENRHAS TOTPEITHOCTh U3MEPEHUST aKTUBHOW SHEPTUH, BhI3BaHHAS (YHKITMOHUPOBAHUEM
BCIIOMOTaTeJILHBIX YacTel

3HaYeHHE TOKa Koaddurment MouHoctu [Ipenenbl JONOIHUTENBHON NOIPEMIHOCTH, %o

0,05:16 1,0 0,5

MIPY U3MEPEHUHN PEAKTUBHOU YHEPTUH (CM. Tabmmiry 31).

Tabmuma  31.  JlomonmHuWTENnbHAss  MOTPENTHOCT,  HM3MEPEHUS  PEAKTHBHOW  DHEPIMH,  BBhI3BAaHHAsS
(YHKIMOHUPOBAHMEM BCIIOMOTaTeNIbHBIX YacTei

[Ipenensl qOMOMHUTEIBHON MOTPEIIHOCTH, %o, 171l CYETUYHKOB
3HayeHue Toka Koadduument sing KJIaCCa TOYHOCTH
1 2
0,05:16 1,0 +0,5 +1,0

6.15 Camoxon

IIpu oTCcyTCTBUM TOKA B TOKOBBIX U3MEPUTENBHBIX LEMSIX U 3HAUEHUH HalpsbkeHUs paBHOM 1,15-UHOM cueTunk
HE JIOJDKEH PETUCTPUPOBATH DHEPTHUIO.

6.16 CtapToBbIil TOK

[Tpu n3MepeHur aKTUBHOM SHEPIHU CYETYMK JOJDKCH BKIIKOYATHCS M MPOIOJDKATh PErHCTPUPOBATH MOKA3aHUS
mpu Toke [=0,004 < 16 (cosp=1).

[Tpu n3MepeHnn peakTUBHOW PHEPTUU CUETUUK JODKEH BKITFOUATHCS U MPOAOIDKATh PETUCTPUPOBATH MOKA3aHUS
pu Toke (sin @=1):

knacc 1 —1=0,004-16;

kiacc 2 — 1=0,005-16.

7 KOHCTPYKTHUBHBIE TPEBOBAHMUSA
7.1 Konctpykuus cuerunka yuosinerBopsieT Tpedoanusm ['OCT 31818.11-2012.
7.2 OtBepcrus Ui 3a)KUMa IPOBOAOB UMEIOT AMAMETPOM HE MEHEE:

- CHJIOBBIX IIETICH — HE MEHEe 7 MM;

- UHTEpQEHCHBIX 1Tl — He MEHee 2 MM.

7.3 Cxema NoJKIr0YeHHs CHETYNKOB U MapKUPOBKA BBIBO/IOB IpuBeieHb! B [Ipunoxenun B.

7.4 I"aGapuTHble pa3meps! ykazansl B [punoxenuu b.

8 TPEBOBAHUSA HAJEXKHOCTH

8.1 Cpennsis HapaboTka Ha otka3 Tcp cuerunka He menee 350000 4.

8.2 Y cTaHOBIIGHHBIN CPOK CITYKObI cueTYrKa He MeHee 35 rofa.

9 TPEBOBAHUWS CTOMKOCTH K BHEIIIHUM BO3JIENCTBUAM

9.1 CueTuukK yCcTOMYMB K OTHOCUTENILHOM BIaKHOCTH, ycTaHoBIIeHHOM B 11.6.2 'OCT 31818.11-2012.

9.2 CueTuuk BBIIEPKUBACT NPEJEIIbHBIE TEMIEpaTypHbIE YCIOBUS XPaHEHHs M TPAHCIHOPTUPOBKH OT

munyc 45 °C go mumoc 70 °C.

9.3 CyeTynK COOTBETCTBYET TPEOOBAHUSIM MTPOYHOCTH K MEXAaHUYECKUM BO3CHCTBUSAM B COOTBETCTBHHU C
m. 5.2.2T'OCT 31818.11-2012.

10 TPEBOBAHUS K DJIEKTPOMATHUTHON COBMECTUMOCTH
10.1 Io 371eKTpOMAarHUTHON COBMECTHMOCTH CUETYHK COOTBETCTBYET TpeOboBanusm 1.7.5 TOCT 31818.11-2012.

11 OINMCAHUE UHTEP®ENCA ITOJb30OBATEJIS

CunThiBaHUE TIOKA3aHW AKTUBHOM M PEAKTUBHOW HHEPruM, nartbl M BpemeHu, Bepcuu I1O, a Ttakxke
napaMeTpoB CETH MPOM3BOAUTCH € SKUAKOKpUCTaJuMdeckoro uHaukatopa (namee JKKU) wnm mo unudpoBbiM
uHTepdeiicam.

KKU cyerunka mMokeT (DYHKIIMOHHPOBATH B JIBYX PEKHMMAax: ¢ aBTOMaTUYECKOW CMEHOW peXHMa, U CO
CMEHOH pexxuma mo kKHomke. [leprnoa aBTOMAaTHUeCKOM CMEHBI PEKUMOB WHIUKAIIMM U MEPEUYECHb Pa3pElICHHBIX
PEXKUMOB IPOrPaMMUPYIOTCS Yepe3 OANH U3 HUPPOBBIX UHTEPHENHCOB.

HpI/I OTCYTCTBHH HaAIIPSKCHUA CETH €CTh BO3SMOXXHOCTDE IPOCMOTPETh HA HHANKATOPE HAKOIIVICHHBIC 3HAUCHU A

aKTUBHOM PHEPTUM 10 KakaoMy Tapudy u mo cymme tapudos. [ 3Toro Hasto HaXkaTh KHOMIKY CMEHBI PeKUMA.
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Bunx )KKU u onucanue BeiBoguMOM nHbopmaruu npuseaeHsl B [Ipmnoxenun ['. ApxuBbl, )KypHaibl COOBITHI
M JKypHaJl KadecTBa CETH MOXHO CYHMTaTh TONBKO Mo mudpoBeiM uHTepdeiicam. [Iporpammy-koHburypatop
«DeviceAdjuster.exe» MOKHO 3arpy3uTh Ha cailTe www.pulsarm.ru.

O MOAKITIOYEHNU CUYETYMKA K UCIIPABHOM AJIEKTPOCETH CBUACTEIIBCTBYET NosiBIeHUE n3o0paxeHus Ha XKKU u
IIOABJICHUEC CBCUCHHA CBCTOIHUOOA o YacTtoTa BCHOBIIIEK CBCTOAUOAHOTO HHAMUKATOpa HNpOoInopHHOHaIbHA
notpebnsseMoil sHepruu. [lepedyenp ommOOK NMpUBEACH B MPHIOKEHUU-BKIaAKe. [losiBinenne 3Hauka Ml TOBOPUT O
TOM, YTO pa3psbkeHa Oarapes. 3HaK ~ IIOKa3bIBAaET, UYTO MOTpeOUTENb OTKIIOYeH. [Ipu Hanuuum HapylieHui

KauecTBa CETH B TEKYLIEM pacyeTHOM IIEpHUOJAE Ha MHAMKATOPE CUETYMKA 3a)KMTaeTCsl 3HAYOK &, KOTOPBIH
cOpacbIBaeTcsi C HACTYIUICHHEM HOBOTO PacYETHOTO MEPHO/A.

12 YKA3AHUE MEP BE3OITACHOCTH

CueTunK MO CTENEHU 3aI0UTBl OT MNOPAXCHUA OJBJICKTPUUCCKHUM TOKOM BBIIIOJIHCH IO CXCMC 3alllUThlI,
cootBeTcTBYOIIEH Kinaccy 3amutsl [ mo 'OCT 12.2.091-2012.

[IpenynpexaeHue
o [Tpu HenaexkamemM oOpalieHuu ¢ JIMTHEBOW OaTtapeeii BOZHUKAET OMMacCHOCTh B3PhIBA.
o barapeu 3ampemaercs: 3apskaTb, BCKpbIBaTh; 3aMbIKaTh HAaKOPOTKO; II€PEMyThIBaTh MOJIOCA;

Harpesath cBellie 100 °C; noaBepratb BO3AEHCTBUIO HPSIMBIX COJIHEUHBIX JIyUEH.

L4 JIntuennie 6aTapeH OTHOCATCH K CIICHHUAJIBHOMY BUY OTXOJOB.

13 MHNOAI'OTOBKA K UCITIOJb30BAHUIO
13.1 DKCIUTYaTaIlMOHHEIE OrPAHUYEHUS

13.1.1 ®a3Hoe HampsKeHHEe, MOABOAMMOE K MapaJUIeAbHBIM LEMSIM CYETYMKA, HE JOJDKHO MPEBBIIATH
sHauenus 275 B.

13.1.2 Toxu B nocneaoBaTeNbHbIX LEMAX CUETYMKA HE JOJKHBI IPEBBIIATH TapameTp IMakc.
13.2 Moutax

13.2.1 H3Bieub CUETYMK U3 TPAHCIIOPTHOM YIIAKOBKM U IPOM3BECTH BHEUIHUM OCMOTP.
13.2.2 VYOGeaurcs B OTCYTCTBHM BUAMMBIX MOBPEKICHUN, HATMYUU U COXPAHHOCTH IJIOMO.

13.2.3 VcraHOBUTH CUETHYHK Ha MECTO 3KCIUIyaTalluM, HOJAKIIOYUTH LIENU HANpsHKEHUsT M TOKa B
COOTBETCTBUHU CO CXEMOW, MPUBEACHHON HAa KPBIIIKE KJIEMMHON KOJIOAKH Wiu ykazaHHou B [Ipunoxenun B. IIpu
HEOO0XOIMMOCTHU TMOJKIIOYUTh CUTHAJbHBIC U MHTEep(EiiCHbIe e B COOTBETCTBUU CO CXEMOH, MPUBEICHHON Ha
KpBILIKE KJIEMMHOM KOJIOAKU WK yYKka3aHHoi B [Ipunoxenuu B.

[Tpu MOHTake CYETYMKA MPOBOJ HEOOXOAMMO OYMCTUTH OT U3OJSIIUU TaK, YTOOBI HE JAOMYCTUThH TMOIMATaHUE
M30JIMPOBAHHOTO YYacTKa MPOBOJA B 3aKMUMBI, @ TAK)KE BBICTYII 34 IPEAEIIbl KOJIOJKH OTOJIEHHOI0 y4acTKa IIpoBo/a.
JlmameTp, MOJKIIOYAEMBIX K CUETYHMKY TPOBOJOB: He Ooyiee 6,5 MM sl CHIIOBBIX U 1.6 MM JJisi CUTHAJIBHBIX.
MHOTOXUIBHBIN TPOBOJ HEOOXOAUMO 00’KaTh HAKOHEYHHUKOM COOTBETCTBYIOIIETO AvameTpa. BcTtaButh mpoBoa B
KOHTAKTHBIM 3akuM 0Oe3 mepexocoB. CHadana 3aTSrMBalOT BEepXHUN BUHT. JIerkuM mOJIEpruBaHHMEM TIPOBOJIA
yOXXIar0TCsl B TOM, YTO OH 3aKaT. 3aTeM 3aTSITUBAIOT HIDKHUI BUHT. [lociie mepBoii 3aTsHKKH BBDKIATh HECKOJIBKO
MUHYT U TNOATSHYTH NpOBOJA €II€ pa3 (CHayaja MOATSAHYTh BEPXHUN BMHT, IIOTOM HUXHUI). PexoMeHIyemblil
MOMEHT 3aTsKKH BUHTOB KJIEMMHOM KOJIOAKH cocTaBisieT 1 H-M.

13.3 [ToaxmtroueHne uHTEPEHcoB

Cuerunk oOMeHHBaeTcss HHPOPMAIME ¢ BHEIIHMMH YCTPOMCTBAMH dYepe3 ONTUYECKHH TOpT |
JONOJTHUTEbHBIE HHTep(heichl B cooTBeTcTBHHU € poTokosioM CITIOADC unu nporokosiom ITYJIBCAP.

13.3.1 Tlogxmrouerue yepes unrepdeiic RS-485

Hcnomuenust cueTynkoB, nMmermue uatepdeiic RS-485, mo3Bonstor 00beAMHUTE HA OJHY OOIIYIO MIUHY 10
255 cuerumkoB. EcinM JuiMHA JMHUM CBSA3M TPEBBIIIAET HECKOJBKO JECATKOB METPOB CTOUT HCIOJIb30BaTh
CIIEYIOIINE PEKOMEH AN

o It cBsizn cuetuukoB ¢ YCIIJI npuMeHSTh 3KpaHUPOBAHHYIO BHUTYH0 Tapy C BOJIHOBBIM
conpotusiieHuem p =120 Om.

o 9KpaH BUTOMH Iapbl 3a3eMJISITh B OJJHOU Touke co cTropoHsl Y CII/I.

o Ha (U3MYECKUX KOHIAX JIMHUHM CBS3M YCTaHABIMBATh coryacymoomme pe3uctopsl 120 Om +5 %

MonTHOCThIO He MeHee (0,25 BT.
13.3.2 TlogkirodyeHue Yepe3 ONTUUYECKUM MOPT
OnTuuecknii mopT cueTynka cootBeTcTByeT TpedoBanusm ['OCT IEC 61107.
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JUis TOAKIIIOUEHUS K ONTHYECKOMY TMOpPTYy PpEKOMEHAYEeTCS HCIOJIb30BaTh ONTHYECKYIO TOJIOBKY,
cootBercTByOmyto TpedoBanusim 'OCT IEC 61107, npousBoactBa «IIYJIbCAP» (MoxHO 3aka3aTh Ha caiTe
Www.pulsarm.ru) win JIro60oro apyroro npousBoautesis, eciau ona coorsetctByeT [[OCT IEC 61107.

Jlyis paGoThI MO ONTUYECKOMY IMOPTY JIOCTATOYHO YCTAHOBHUTH ONTOTrOJOBKY Ha METaNIMYECKOE KOJBI[O0 Ha
KPBIIIKE cYeTYnKa U MoaKI0unuTh USB Kabenb K KOMITBIOTEpY.

13.4 3aKpbITh KPBIIIKY KIEMMHOMN KOJIOIKH.
13.5 Hananka

3aKphITh KPBIMIKY KIEMMHOW KOJOIKH. BKIounTh cereBoe HampspkeHue. CUETYMK JIOJDKEH IEepelTH B
pabouee COCTOSIHHE: TIOCIICIOBATEHHO MOSBUTCS 3 COOOIIEHUS

o «M XX-XX», e «XX-XX» - BapUaHT UCTIOTHEHUS U MOAU(PHUKAIINSI CUCTUNKA;
* «crc 0000» - mpu OTCYTCTBUM OMIKUOOK MeTposoruueckoit yactu I10;

* «Br XXXXX» - pe3ynbraT caMoIuarHocTuk, rue XXXXX — kol omuOKM B IIECTHAAIATEPUIHOM BUJE,
Ka)KJIbI YCTAHOBJICHHBIN B «1» OUT KOTOpOH COOTBETCTBYET OmNpeaeneHHo ommoke. Koabl ommbok mpuBeeHbI B
IIpunoxxenun /.

Jlns Hanmazgku UM paboThl C CYETYMKOM HCIONb30BaTh mporpammy ‘Konduryparop ycrpoiicts «llymbcap»”,
KOTOPYIO MOYHO CKaydaTh C caiita www.pulsarm.ru.

C nmoMompl0 MPOTrpaMMBI-KOH(PUTYpATOpa ~ MCIOIB3YsS TOCTYIHBIA KaHAl CBS3W TOAKIIOYUTHCA K
BHGKTPOC‘-ICT‘II/IKY 158 HpOBepI/ITB HpaBI/I.HBHOCTL IMOAKJIKOYCHUS CHUIJIOBBIX HCHGP'I. I[.IISI 3TOI0 HCO6XOI[I/IMO yCTaHOBI/ITB
CBSI3b CO CUYETUYMKOM M OTKPBITh BKJIAAKy «Bekrorpamma». 3Hau€HHs aKTUBHOW MOIIHOCTH 1O KaHaiam A u B
JOJDKHBI OBITH IPUMEPHO OJMHAKOBBI U MOJO0KUTEIbHBI TPU HAIWYUK HArpy3KH B HEMH TOTPEOUTENS.

Y6enuTbes, 4YTO Ha UHIUKATOPE OTOOPa)KAIOTCS TEKyIIHWEe MOKa3aHWs CYETYUKa IO MOTPeOJIeHHONW aKTUBHOM
sHepruu (cm. [Ipunoxenue I'). Pekomenayercs 3amucath mokasanus mo Bcem 4 tapudam, Jaxe €clu CUSTUHK He
IUTAHUPYETCS UCIIOJIb30BaTh B MHOTOTApU(HOM pEXKHUME.

[Tyckonanaaka Ha 0OBEKTE 3aKIIIOYAETCS B CIEAYIOIIEM:

J 3amuch B CYETYMKAX CETEBHIX a/IPECOB (HOMEPOB KBAPTHP HIIN JIOMOB);
. YcTaHOBKA 1aThl U BpEMEHU ™

o 3anuck TapuHOTO pacCaHus *;

o 3anuch peKUMOB UHAUKAIIAH .

* Oncpanuru BbIITOJHAKOTCA, CCIIU HGOGXOI[I/IMO IOMCHSATH YCTAaHOBKH, CACTIAHHBIC HA 3aBOAC-U3I'OTOBUTCIIC.
13.6 BBeneHune B sKCIUTyaTaiuio
3aKpBITh KPBIIIKY KIIEMMHOM KOJIOAKH, ¥ OIJIOMOMPOBATH €€ TMII0OMOOH SHEProCcHAOKAIOIIEH OpraHNu3aIiH.

[lepen ycTaHOBKOM cyeTYMKa Ha OOBEKT HEOOXOIMMO HM3MEHHUTH 3aBOJCKHE YCTaHOBKH, €CIM OHU HE
yIOBIIETBOPSIOT moTpedutens. Ha caiite pulsar.ru B pazgene noKyMeHTalMs Ha CTpPAaHHUIE KaKJOTO CUETYMKA
JOCTYIHBI JUIS CKAayMBAaHUS IIA0JOHBI YCTAaHOBOK CUETYHMKA, KOTOPHIE MOXKHO 3alloJHUTh W OTIPAaBUTh Ha
NpeanpusiTHE.

[lepenporpaMMupoBaHUE MOXKHO TIPOU3BECTH 4epe3 Hu(ppoBOi MHTEpdeic ¢ MPUMEHEHHEM KOMIIbIOTEpa U
MpOrpaMMBbI-KOH(MHUTypaTopa.

Cdyerdnky, BBITYCKAaeMbIe MPEANPUATHEM — W3TOTOBHUTENIEM, UMEIOT 3aBOJICKHME YCTAHOBKH MO YMOJYAaHUIO,
NpUBEJCHHBIE B TabuIe 32.
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Tabmuma 32

Haumenosanue 3Hauenue
3aBOJICKOI HOMEP yKa3aH Ha JIMIIEBOW MMaHEIHN
CerteBoii anipec pPaBEH 3aBOJICKOMY HOMEpY
[Taposb noctyna 1 ypoBHs nipu pabote B mpotokose [lymscap 111111
[Tapons Ha yrenne (LLS) 123456
[Taposb Ha yTenue (HLS) 123456

C 7:00 110 23:00 — 1 Tapud

TapudHnoe pacniucanue C 23:00 10 7:00 — 2 tapud

Kanengaps HeCTaHAAPTHBIX JHEU He ycranoBien
JlaTta u Bpemst MOCKOBCKO€
[lepuo MHAUKALIMT 5 cek
Pexxum nHanKanuu OUKINYECKUMN
- aKTUBHAs dHeprus 1o 1 tapudy;

Pexxum oToOpakeHus 1Mo YMOTYaHUIO TPU aBTOMATUYECKOM - aKTHBHAs dHeprus 1o 2 Tapudy;
CMEHE PEKUMOB U CMEHE PEeXMMa M0 KHOTIKE - JaTa;

- BpeMmst
YcTaBkM 0 HANIPSKEHUIO:
HHJ[3 218 B
BHJ[3 242 B
HII[3 207 B
BIIJ[3 253 B
VcTaBky o yacTtoTe:
HHJ[3 498 I'n
BHJ[3 50,2 T
HI[3 496 I'mg
BIIJ[3 50,4 T
YcTaBku O TOKY Imakc
YcTaBKH IO MOIITHOCTH UnowM * Imaxkc

Ecnu cyetynk OyeT sKCIIyaTUPOBAThCS NMPU KPalHUX HIKHUX MPEAENbHBIX TeMIepaTypax, TO

He00X0IMMO YCTAaHOBUTH BPEMsI aBTOIEPEKIIOUeHHs MeHI0 He MeHee 10 cekyH.

Buumanue! Ilepeo ycmanogkoit cuemuuka Ha 00veKm He0OX00UMO UBMEHUmMb NAPOIU 60 U3DexHcanue
HEeCAHKUUOHUPOBAHHO20 O0OCMYNA K NPOZPAMMUDPYEMBIM NAPAMEMPAM CUemuuKa uepe3 unmepgeiicot ceazu!

Ecnmu mpubop Haxoawsncs B YCIOBHSAX, OTJIMYHBIX OT YCJIOBHUH OKCIUTyaTallud, TO TE€pel BBOJAOM B
HKCIUTyaTalil0 HEOOXOAUMO BBIJIEPAKATh €r0 B YKA3aHHBIX YCIOBHIX HE MeHee 2 4.

BHUMAHHE! IIpu o6napyxrcenuu HeucnpagHoCmu cuemuyuKka IKCnayamayus npubopa zanpeuienal

VYCTaHOBUTH CUETYMK HA MECTO SKCIUTyaTallMd, MOJAKIIOYWTH LIETIM HAMpPSDKEHUS U TOKa B COOTBETCTBHH CO
CXEMOMW, TNpUBEAECHHONW Ha 3alUTHOM KpbllIKe WM Yyka3aHHoM B Ilpunoxenumn I Hacrosmero PO. Ilpu
HEO0OXOTMMOCTH MOAKITIOUYNUTH HHTEP(EHCHBIC HIETIH.

13.6 JIns caerunkoB ¢ GSM uHTepdeiicoM He0OX0IMMO YCTaHOBUTh CUMKAPTHI B JIOTKH, PACIOJIOKEHHBIC 3a

Mpope3b10 B BCpXHCfI YaCTU CUYCTYMKA U IIOCJIC YCTAHOBKH 3aKpPLITH MPOPC3b CaMOKJICIOMICHCS ATUKETKOM U3
KOMIIJICKTA ITOCTaBKMU. 3aKp}ITI/ITB pa3bEM AaHTCHHBI U YCTAHOBUTH AHTCHHY B MECTO C TOCTAaTOYHBIM YPOBHEM CHUT'HAJIA.

BHUMAHHE! Ilookntouenue écex yenei cuemyuKka u yCmano8Ka CUMKAPmM u GHmMeHH nPpou3e00ums npu
obecmouennon cemu!
3aKpBITh KPBIIIKY KIEMMHOM KOJIOJKH, U OTNIOMOMPOBATH €€ IIOMO0i 3HeprocHadKaro1eil opranmu3aiyu.

Jis cuerunkoB ¢ GSM wuHTEpdeiicoM mocie Mmogayd NUTAaHHUS PEKOMEHIYeTCs C MOMOIIBIO ONTOMopTa
IIPOKOHTPOJIMPOBATh YPOBEHb CUTHala M craryc Moiema. IlompoOHyro mH(popManuio MOXHO HallTh B PykoBoactse
orepartopa nporpammMmel-koHpuryparopa «DeviceAdjuster.exe».

14 TEXHUYECKOE OBCJ/IY’>KUBAHUE

K pabore mo TexHHueckoMy OOCITYKMBAaHHMIO CUETYMKA JOIMYCKAIOTCS JIMIA OpraHU3allid, 3KCIUTyaTUpPYIOIIUe
CUCTYMKH, W3YUYMBIINE HACTOSIIEEC PYKOBOJCTBO, MPOILEAIINE MHCTPYKTAX IO TEXHUKE OE30MacHOCTH M HMEIOIUe
KBTM(PUKAIMOHHYIO TPYTIITY O JIEKTPOOE30IMacHOCTH HE HIDKE 3 1Sl 3JIeKTpoycTaHoBok 10 1000 B.

OO0cmyxruBaHUE TIEpe]] TOBEPKOM 3aKIII0YaeTCs B 3aMEHE TUTHEBO OaTapeu.
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15 INIOBEPKA

IToBepka cueTunka MIPOU3BOIUTCS IIPU BBIITYCKE U3 IPOU3BOCTBA, I10CIE PEMOHTA U UCTEYEHNUN
MEXITOBEpOYHOTro HHTEepBasia o foKymenty MII-HUL[3-104-25 "CueTynku 37eKTpUUECKOil SHeprun o1HO(a3HbIe
I[TYJIBCAP. Metonuku nosepku". Ilepuoguyeckas moBepka mpoBOAUTCSA OAUH pa3 B 16 jerT.

16 ITPABUJIA XPAHEHUS, TPAHCIIOPTUPOBAHUA U YTUJIN3ALIUN

16.1 CyeTynKk B YHAKOBKE MPEANPUATHI-U3TOTOBUTEIS CIEAYET TPAHCIOPTHUPOBATh JIOOBIM BUIOM
TPAHCHOPTA B KPBITHIX TPAHCIOPTHBIX CPEICTBaX Ha JI0Oble pacCTosHUsA. Bo BpeMms TpaHCOpTUPOBaHHUSA U
MOTPY30YHO-PAa3TPy30UHBIX PAa0OT TPAaHCHOPTHAs Tapa HE JOJDKHA MOJBEPraTthbCs PEe3KUM ylapaM U IMpsIMOMY
BO3CHCTBUIO aTMOC(EPHBIX OCATKOB M IBLIH.

16.2 [IpenenvHble yCI0BUSA XPAHEHUSI U TPAHCTIOPTUPOBAHMS:

- TeMIepaTypa OKpy Karoniero Bo3ayxa ot MuHyc 45 o mitoc 70 °C

- OTHOCHTEIIbHAS BJIAJKHOCTh BO3/TyXa He 6oee 95%;

- atMocdepHoe napienue He Menee 61klla (457 mm pT. cT.).

16.3 XpaHeHue TIpUOOPOB B YMAKOBKE Ha CKJIANax M3TOTOBUTENS W TOTPEOUTENs]  JTOJDKHO
COOTBETCTBOBATH yCJIOBUAM XpaHeHus «3» no I'OCT 15150-69.

16.4 Yrunmuzammst  npuOopa  MPOU3BOMUTCS B COOTBETCTBHMM C  METOOUKOHN,  YTBEPIKICHHOM
l'ocynapctBeHHBIM KOMUTETOM P® 10 TEIEKOMMYHHUKALMSIM.

17 I'APAHTUUHBIE OBA3ATEJIBCTBA

17.1 [Ipu mocraBke cyeTYMKa MOTPEOMTENIO NPEANPHUITHE-U3TOTOBUTENb TapaHTUPYET COOTBETCTBHE
cuerunka TpeboBanusam FOTJIN.422821.002 TY npu coOmoaeHNH MOTpeOUTENEM YCIOBUM SKCIUTyaTallud H
COXpPAaHHOCTH ITOBEPOYHBIX IUIOMO U TapaHTUITHON HAKIJICHKH.

17.2 ["apanTuiinblii CpoK — 7 JIET C JaThl MEPBUYHOM MOBEPKH /10 BBOZA B SKCILUTYaTaLUIO IPU COOJIIOICHUN
YCIOBHM 3KCIUTyaTalUH.

17.3 lapantuu npeanpusITUA-U3TOTOBUTENSI CHUMAIOTCS, €CJIM  CUETYUK HMEET MEXaHHYECKUE
MOBPEXICHHS, a TAKXKE, €CJIM COPBAHbI MM 3aMEHEHBI TNIOMOBI CYETUHKA.

17.4 W3roroBurens He IPUHUMAET peKJIaMalliy, €CIM CYETYMKH BBIILIM U3 CTPOS 1O BUHE MOTpEOUTENs
13-3a HEMPaBUWIbHOM 3KCIUTyaTalluy WK MPU HECOOIIOIEHUN YKa3aHU, IPUBEICHHBIX B HAacTOAIEM PykoBoCTBeE.

[lo BceM BompocaM, CBSI3aHHBIM C Kay€CTBOM MPOIYKIMH, CIEAYeT oOpauarbcsi B
CEpBUCHBIE LIEHTPbI MPEANPUATUA-U3TOTOBUTENA. MH(DopMaIys M0 CepBHCHBIM LIEHTpaM
noctynHa 1o QR-kony.

7
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IMPHJIO’)KEHUE A
TABAPUTHBINA YEPTEK CYETUAKA
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Pucynok A.1 — I'aGapuTHBIN YepTek CYETUHMKA B KOPIYCE C YHUBEPCATBHON YCTaHOBKOM
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Pucynox A.2 — ["'aGapUTHBIH YepTeK CUCTUYMKA B KOPIYCe CIUTUT (C pa3febHON apXUTEKTYpPON)
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Pucynok A.4. — 'abapuTHBII 4epTEXK KOMIAKTHOTO (MaJ0ra0apuTHOTO) CUETIMKA
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Pucynok A.5. — ['abapuTHbIil uepTéx cU€TUMKA C yCTAHOBKOW Ha AUHPEUKY 0e3 uHTepdeiica GSM
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Pucynok A.6. — 'abaputHsiil 4yepTéx cuéTunka C yCTAaHOBKOHM Ha AUHpEHKy ¢ unrepdeticom GSM
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IMPHJIO’KEHUE b
CXEMA NNOAKJIIOYEHUA CHETYUKA U MAPKHPOBKA BbBIBO/1OB

Paanem
CHMEQPTH

P Bnoi, @
Paven QQQIXOORR | eroc:
L= L J

r H

Tabnuua >MeKTPUIeCKUX MOAKIIOYSCHUN Tabnuna coctosinus pene («baok.»)
No | Ilens Hasznauenne No | Tlonoxenue CocrosiHue pene
5 |A- HcneiTaTenbHbli BBIXOA IEPEMBIYKU
6 | A+ AKTUBHOM HEPTUU 1 VYmpasnenue no
. OTCYyTCTBYIOT N
7 | P- HcneiTaTtenbHbli BBIXOA uHTepdeiicy pa3penieHo
8 | P+ pEaKTUBHOI 3HEPTUn 2 | 1-2 KOHTaKTBI
Pene Bcerna 3amMkHyTO

9 |[0B Brixon nutanus 12B 3aMKHYThI

3 | 2-3 KOHTaKTbI
101 +12B | (onuus) Pene Bcerna pa3zoMKHYTO
11 | 485A | RS-485 3AMKHYTBI
12 | 485B

9 u 10 xoHmakmel(onyus) sensalMca 8bixo0oM Hanps>keHus +12B 0na numaHus eHewHux ycmpolicme ¢ uHmepdbelicom RS-485.
MakcumaneHas Hazpy3o4Has cnocobHocme — 200 MA.

b1 Cxema MOAKIIFOYCHUA U MAPKUPOBKA BBIBOJAOB CUHCTUMKA B YHHUBCPCAJILHOM KOPITYCC.
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b3 Cxema moaxioueHus U MapKUpPOBKa BHIBOJIOB CUETUMKA B KOMIIAKTHOM KOPITyCE.
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Tabnuia >MeKTpUYeCKUX MOAKITIOYCHUI

5 KOHTAKT — MMITYJIbCHBIN BBIXO/I, ITFOC

6 KOHTAKT — UMITYJIbCHBINA BBIXOJ], MUHYC

Onnys

7 koHTakT — RS485A

8 korrakt — RS485B

Omus

b4 Cxema noaxiroueHus U MapKupoOBKa BBIBOJOB CUETUMKA B KOPITYCE C YCTAHOBKOW Ha AMH-PEUKY.
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IMPHJIO’)KEHUE B
YIIPABJIEHUME PEJIE B CHETUUKAX ITYJIBCAP

B cuerunkax Ilynabcap HemocpeACTBEHHOTO BKIIOUYEHHS CO BCTPOEHHBIM pejie, a TaKkKe B CUETYHKaX
MOJIYKOCBEHHOTO M KOCBEHHOTO BKJIIOUEHHMS C BBIXOJIAMU YIIPABJIEHUS BHEIIHUM KOHTAKTOPOM pealli30BaHa
ClIeyIoIas JOrHKa yIpaBJIeHUs pelie.

1. [Tpu ycraHoBke (naxkka «/lMCTaHIIMOHHOE OTKIIFOYCHUE» W HaXXKaTUW KHOIIKH 3alucCh (IIPU YCIOBUU
COCIMHEHHS CO CYETUYMKOM C BBOJOM MPABHIILHOTO MAPOJIs HA 3alKCh) CYETUUK Cpa3y MOCIE MOTyYCHHE KOMaH/IbI
OTKJTIOYAET TOTPEOUTEIS.

[v| QucTanumorHoe oTAKYEH ne

[ | OrintoueHe mpu Bokp It Ko priyca

[ | Omintou eHME MpK BOKp BITHE K ERMIMH TR KO0 KK

[ | OTintoueHME MpLM AETEKTIMP 0BaHNK EQEAEACTEMA MArHMTHO T MOM5

|:| OrpaHWHeEHME Mo HaNpAAKEHH KD

Han paxcerne otnrovenna [B] 265,000

[ OrpaHWHeEHME Mo MOLLHCCT W

=1

AKTMEHAA MOLWHOCTE N0 Tapwdgy 1 [Br] |

AKTHMEHAA MOLWHOCTE N0 Tapwdy 2 [Br] | 0 |

=1

AkTMBEHAA MOWHDCTE N0 Tapudy 3 [Br] |

AKTMBHAR MOWHOCTL N0 Tapwdy 4 [Br] | 0 |

[ | Orpanuuenne no sHeprian

AkTBHan 3Hepriaa no Tapudy 1 [kBreu] | 0.00 |
AxTeHan 2Hepria no Tapdy 2 [kBreu] | 000 |
AxTMEHAR 3HEpr|a no Taprdgy 3 [kBreu] | 000 |
AKTMEHAA 3HEpr|a Mo Taprdgy 4 [kBT-u] | 0.00 |
KpwuTepnii He akTHEEH Kpwrepuid akTuseH Ocn JaHWe KHO KK
| ¥ LTeHne | | - Janncs |

[Tocne cusaTus (ruakka MOTpeOWTETh MOIKIIOYACTCS B TEYCHHWE OJHONW MUHYTHI, €CIIM TOJILKO HE Oblia
yCTaHOBIIEHA onIHs «BKIrOUeHHEe MOTPEOUTENST KHOIKOW», B 9TOM CIlIydae BKJIFOUEHHE MPOU30MIET TOJIBKO IOCIEe
HakaTus JH000ii U3 KHOMOK Iprudopa.

|:| BrnroueHwe noTpeBuTens KHONKoR OTkntoYeHo

|_| Bpema HakonAeHWA cpegHel MowHocTH cek | |
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2. [Ipu ycraHoBke (hIaXKOB M3 CHHCKAa M HAXaTUM KHOMKHU 3amuch (IIPU YCIOBHUHM COEIUHEHUS CO
CYETYMKOM C BBOJIOM MPABWJIHBHOTO MAPOJIs HA 3aIHCh):

o «OTKITIIOYEHUE TIPH BCKPHITUU KOPITYCay;
J «OTKIII0YEeHUE PU BCKPBITUU KPBIIIKHA KJIEMMHOM KOJTOAKI»;
o «OTKIJIIOYEHNE IPU JETEKTUPOBAHUH BO3/1EHCTBHS BHELITHETO MATHUTHOTO MOJISD»

CUCTYMK NPU BO3HUKHOBEHUH COOBITHS, OTMEUYEHHOTO (DIIaXKOM, cpa3y OTKIo4aeT mnorpeburerns. Ecmum
COOBITHE aKTHUBHO M OTKJIIOUYEHHE MPOHU3O0ILIO, TO OHO OyJeT OTMEYEHO KpacHbIM (OHOM, MHAauYe (HOH OCTaHeTCs
TOJTyOBIM.

[ | Ancranumonnee oTirouerne

[v| OTkAtoueHme Npn BckpBITN Kopnyca

|| OTknroueHme npn BCKpBITAN KNEMMHOI KoNagKN

[ | OTknrouenme npn geTekTMpoBaHN BO3AEACTEMA MATHWTHOM G NonA

|:| GFFIEHIH'—IEHI."IE No HANPAMNEHNHY

HanpsaxeeHwe oTnodedna [B] 265,000

] OrpaHu4eHne No MOLWHOCTH

[=1

AxtmeHas mowHocTe no Tapudy 1 [Br] |

[==1

AxTMEHAA MOoWHoCTE No Tapudy 2 [B1] |

[

AxTMEHAA MOWHOCTE no Tapudy 3 [B1] |

AkTHEHaA MowHocTe No Tapudy 4 [BT] | 0 |

I:l DFFIEHH'—IEHHE no IHERPTUA

AxTeHan sHeprna no Tapudgy 1 [kBrsu] | 0.00 |
AxTEHAA 2Heprna no Tapudy 2 [kBrey] | 0.00 |
AxTEHan 3Heprna no Tapndy 3 [kBreu] | 0,00 |
AktiEHas 3Heprina no Tapndy 4 [kBr=u] | 0,00 |
Kputepuii He aKkTHEEH Kputepuii akTneeH OxngaHue KHoMKW
| ¥ Yrenwe | | 4 Januce

[Tpu npomagaHum yClIOBUs OTKJIIOUCHHUS MOTPEOUTENh MOAKITIOYACTCS B TCUEHUU | MUHYTHI, €CIH TOJIBKO HE
ObUTa ycTaHoBJeHa onuus «BkiodeHre moTpeOuTens KHOMKOW», B 3TOM Cllyyae BKJIIOUYEHHE MPOU30UIET TOJIBKO
MocJie HakaTus JTF000H U3 KHONOK mpuoopa.
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3. ITpu ycranoBke ¢uaxkka «OrpaHHYeHNE IO HANPSDKCHUIO» M HAYKATHH KHOIIKH 3aMUCh (IPU yCIOBUH
COCJIMHEHHUSI CO CUETYMKOM C BBOJIOM TNPABMIIBHOTO TApoOJisi HAa 3alUCh) CYETYMK OTKIIIOYAET MOTPEOUTENs MpH
IIPEBBIILIEHNH JEHCTBYIOIIEr0 BXOJAHOTO HAPSXKEHUs IEPEMEHHOI0 TOKa BEJIMYMHBI 265 B.

Kpurepwii akTueed - OngaHne KHONKK

VOKEHUH HANpSDKEHUS H Ol BEJINYMHBI CYETYMK B TEUEHUH | MUHYTHI HOIKIIOYAET MOTPEOUTEI,
¢ OblIa YCTAHOBII nus «BximroueHne moTpeOHTeNs KHONKOM», B 3TOM CIydae BKIIIOUCHHE
TbKO IOCIIEe HAXKATHs JIF000H N3 KHONOK mpuoopa.

€ClIH TO
MIPOU30i11e
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4. [Tpu yctaHoBke ¢naxkka «OrpaHudeHre» Mo MOLUTHOCTH MOXKHO 33JaTh MHAUBHIYAIbHO MO KaXIOMY

Tapudy MaKCUMAJIbHYIO CPEIHIOI0 MOIIHOCTb, TPHU TMPEBBIIICHUH KOTOPOW CUETYUK aBTOMATHUYECKH OTKIIOUUT
MOTpeOUuTEIIs.

CyeTurK BBIUMCISET CPENHIOI MOIIHOCTh MOTpEOHUTENsT Ha HWHTEpBajie, ykazaHHOMY B Tmosie «Bpewms
HAaKOIUICHUS CPEIHEN MOILHOCTHY.

i OBwaa nndopmayna ® Tekylme nokazanna 5 ApxneHele nokazaHua X Napamerpel ycTpolictea J. BektopHas guarpamma (3] Tapudroe pacnucarne O KypHan cobuimaii = PesMMEl MHAMK

[¥] Beibop scex napawmerpos | Coxpanims BeiGpanmsn

OBuye

[] Rara v epema 01.01.00 00:00:00 @ [ Nepuos usmennemoro apxusa | munyTa
[] Aeyranpasaermbi yuer Omicniouero = | [] Brniouenme notpeburens kronkoi Orknioseno
[_] Denb apxueuposanma mecaunoro apxusa He nenonesyerca - Bpema HAKONAEHN CPEAHEil MOLHOCTN CEk \__5:-

["] Minrepean nposepin pene Ha sknouenne ce | 1

[Ipu mpeBbIlIeHNH 3TOTO 3HAYEHUS TPAaHUIBI IS TEKYIIEro Tapuda mpoucxXoauT OTKIIOUEHHE MOTpeOuTess
Ha BpeMsl HaKOIUIEHHsI CPEAHEN MOILHOCTH.

[ | Ancranumonnoe otkntouerne

[ | Omenrouenne npn sckpeimimn kopnyca

[ | Omentouenne npn BckpBITMN KNEMMHOI Konogw

[ | Omentouenne npn geTekTMpOBaHIN BOSAERCTEMA MATHMTHOMD NoAA

D OFFIEHH'—IEHI."IE no HanpaxeH K H

Hanpsaxerwe oTinodenna [B] | 265.000

OrpaHUYeHne Mo MOLHSCTH
AKTMEHAA MOWHOCTL Mo Tapudy 1 [Br] | 5000 |
AKTUEHAA MowHOCTE No Tapudy 2 [BT] | 15000 |
AkTneHaA MowHocTe no Tapwdgy 3 [BT] | 30000 |

AKTMEHaA MOWHOCTE no Tapudy 4 [Br] | 30000 |

[ | Orpanunuerue no sHeprun

AxtneHaa aHeprina no Tapudgy 1 [kBreu] | 0.00 |
AkrneHas aneprina no Tapndy 2 [kBreu] | 0.00 |
AkrneHan anepria no Tapndy 3 [kBreu] | 0.00 |
AxTEHaA aHeprna no Tapndy 4 [kBreu] | 0.00 |
KpuTepuid He akTMEEH Kputepnid akTneeH O®naaHUE KHONKK
| * UYrteHue | | 4 Janwce |

ITocie okoOHYAaHUSA PTOrO BPCMCHH IMPOUCXOAUT BKIIIOYCHUC HOTpeGHTCHH, €CJIN TOJIBKO HEC 651.]13. YCTaHOBJICHA
omius «Bkimodenre morpeOUTeNs KHOMKOW», B 3TOM CydYae BKIOYEHHE MPOU30MICT TOJBKO TMOCIEC HaKaThs
m000i# U3 KHOTIOK Tiprudopa.
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5. [Tpu yctanoBke Quaxka «OrpaHuyeHHe» MO SHEPrUM» U Ha)KaTUU KHONKHU 3amuch (IIPU YCIOBUU
COEIMHEHHS CO CUETYMKOM C BBOJOM MPABHIIBHOTO MapoJIs HA 3alUCh) MOXKHO 33/1aTh MHAUBUIYAJIBHO M0 KaXIOMY
Tapu(y MakCUMaJbHOE 3HaUYE€HUE HAKOIUIEHHOM (IIpeloriayeHHON) SHEPTUU, TIPU MPEBBIILIEHUN KOTOPOH CUETUHK
ABTOMATUYECKU OTKIIFOUUT MOTPEOUTES.

[ | AucraHumonHoe oTknoueHme
[ | OtknioueHme NpW BCKPEITUK KOpnyca
[ | OTkNHOYEHNE NPW BCKPEITHI KNEMMHON KOAOgKN

I:‘ COTiniodeHne NPy JETEKTHPOBAHWUA E-DEI-,EI,EﬁCI'EHH MarHATHoro nona

U GFFIEHM'—IEHHE no HAaNPAMEHMHD

HanpsseHue oTknrouernn [B] 265,000

& OrpaHiHeHHE N MO LLHOCTH

AKTWEHARA MOWHOCTE No Tapudy 1[BT] | S00 |
AxTueHan mowHocTe No Tapudy 2 [Br] | 15000 |
AxTMEHAA MowHocTe no Tapudy 3 [Br] | 0000 |
AxTueHas mowHocTe no Tapudy 4 [Br] | 0000 |

sl
|+ | OrpaHYeHE No IHEPTHK

AKTMEHAA 3Heprna no Tapudy 1 [kBreu] | 150400.00 |

(=1

AxTEHaA 3Heprna no Tapwdgy 2 [kBreu] 302 Dd.ﬁ

AkTMEHARA 3HEpria no Tapudy 3 [kBreu] | 999999,00 |

KpnTepwi He akTHEEH KpnTepnid akTMeeH DWaaHME KHOMKN

| * YreHue | | & ZAnKUch |

Bxutouenune mpouzoiiner nub0 MpH HACTYIJICHUHM BPEMEHU IPYroro Tapuda, 1Mo KOTOPOMY YCIIOBHE
NIPEBBIIIEHNS] HAKOIUICHHOM SHEPruM He BBINOJHAETCSA, JUOO NpU HM3MEHEHHM 3HadeHus Iopora (OIulaThl
NoTpeOUTENIEM OuYepeHOM TOPLUU HSHEPruu), €ClM TOJIbKO He Obula ycTaHoBleHa omuus «BximoueHue
NOTPEeOUTENA KHOIMKOM», B ATOM CIlIydae BKJIIOUEHHE MPOU30MIET TOJIBKO MOCJIE HaKaTHs JII0OOH M3 KHOIOK
npubopa.

JlaHHBIN PEXMM MOXKHO HCIIOJIB30BaTh, HANpUMEp /A aBTOMAaTHYECKOIO YIPABIEHUS YJINYHBIM
ocgemienueM. Gopmupyercs TapudHoe pacnucaHue, Tae I Kaxaoro Mecsaua roja uis rapuda 1 ykaseiBarorces
IpaHMIIBl CBETJIONO BPEMEHHM CYTOK, Ais Tapuda 2 — TemHoro. s Tapuda 2 yka3plBaeTCs MaKCUMalbHOE
3HavyeHnue, 999999,99 kBtu, mis tapuda 1 — 0 kBtu. B pesynprare npu Hactymienun 1 Tapuda mpoUCXOIHUT
MOJKIIIOYEHUE OCBEILEHMs, TPU HACTYIUIEHUH Tapuda 1 — BBIKIIIOUCHHE.
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IMPHUJIO’)KEHUE I

PEXKUMbI UHAUKALIUU
ITpu crapre mporpaMMHOro oOecredeHus mociaenoBarenbHo oTodpakatoTcst Bepeus 110, nukimuyeckass KOHTPOJIbHAsE CyMMa METPOJIOTMYECKH 3HAYMMOW 4acTu
IPOTrPaMMHOr0 00ecrieueH s, pe3yabTaT CaMOJIMAarHOCTUKHU. Jlanee mocie0BaTesIbHO OTOOPAXKAIOTCS BCE PA3PEIIEHHBIE PEXUMBI.

HA3HAYEHME ITOJIEM UHAUKATOPA

OBIS kogbl omobpa— || Bug omobpa - Tapug Texywiee ‘Harnpabactue
XaeMoul UHCpOpmaLIUU Xaemot 9Hep2uu SHepaul

Kpumuueckad armapamuas i e A “/
UAU 11IpO2pamsHad owudKa “(@) 88888 | T1 T2T3T4 z \

Ocrobrag cmpoka Beiboga

Fguruubl usmepeHud
briBogumbix Beauuun

Tekywee cocmogHue
KaHaAod usmepeHud

Hapywenue kauecmba 99
b mexywem mecsque

» .

\ BosgeacmBue

MagHUMHO20 [10A4

bamapetka paspaxeHa

[Tompedumeas | | Bekpemue xpui— | { Bekpuimue Kpuiuiku
OMKATOUEH WKU Cuemuuka KACMMHOU KOAOGKU

Hmxe npuBeneHbl Bce BO3MOXKHBIE PEKUMBI 0TOOpakeHUs. OTpaHHYHUTh CIIMCOK PEXKUMOB U 331aTh BPeMsl IEPEKITIOUCHHST MKy HIMH MOXHO MIPY 3aKa3e WM C
MIOMOIIBIO TTpOTrpamMMbI-KoHpuryparop «deviceAdjuster.exey.

[Ipu crapre mporpamMMHOro o0OecredeHus Mociae10BaTeIbHO 0ToOpaxatoTcs Bepcus [10, nukandeckas KOHTPOJIbHAasS CyMMa METPOJIOTHYECKH 3HAYMMOMN YacTh
MPOrPaMMHOTO OOeCTIeueHUsl, pe3yIbTaT CaMOMATHOCTUKH. J[anee mociieoBaTeibHO OTOOPAKAIOTCS BCE Pa3pEUICHHBIC PEKUMBI.
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Coobuienusn na UHOUKaAMope nPpu 6KAIOYEHUU CHEMYUKA Pexrcumor unouxayuu

Bepcus 110 Konmponvnas cymma 110 Pezynsmam camoouaznocmuxu 1. Tecm LED oucnues 2. Bepcus npouwiexu 3. Texywaa oama
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ATM—-" VD@
5. Temnepamypa 6. Koagphuyuenm xoppexyuu 8. Heticmeyrowee snavenue 9. AkmusHas MOWHOCHb
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092 ™ 338 ™ T e 2w g n
5-03-26 3C or -8 203 4 U 23047 s S
: 11. o ] M 15. Cymm
10. Peaxmuenas mowjnocms SR 'm)uwocmb 12. Texywasn wacmoma cemu  13. Koaghdhuyuenm mownocmu 14. Cymmapnasn akmusnas <h Ly 1':ap S e
Gazbl pazol IHEP2USA anepeus Q1
ER T 9 T Hl T1 11 T 80 A+ I 380 +R b3
> k g3 000 ¢ ¢
B Ar e BA Sﬂﬂ 8 F ‘ q : KBr 1 ! ." kB APW
16. Cymmapnan peakmusHas 17. Tapudh 1 18. Tapugh 1 19. Tapugh 1 20. Tapugh 2 21. Tapugh 2
anepeus 04 AKMUGHAsL IHEP2USL peaxmusnas suepaua Q1 peaxmusnan suepeun 04 aKMueHas IHePus peaxmuenas snepeus Q1
-R I Bia+ T 38! +RT1 Y9! -rT1 B2A+ T2 382 +R T2
88 g KB Ap-y "'S : KkBr 4 EB .', kB Ary BB 9 kB APW "‘3 ‘ kBr - S.E B KB Ap-y
22, Tapueh 2 23. Tapugh 3 24. Tapuep 3 25. Tapugh 3 26. Tapugh 4 27. Tapugh 4
peaxkmusnasn snepeus 04 AKMUBGHASL IHEP2USL peaxmusnas snepaua Q1 peaxmusnan snepeus Q4 AKMUGHAs IHEPUs peaxmuenas snepeus Q1
YW -rR 1 B3a+ W 383 R ™ Wl -R 1 {BYA+ T4 384 +R T4
88 9 KB Ap-y "‘S ‘ KBr ‘1 SE 8 kB Ary BB 3 kB Ap. qs ‘ kBr - SE 8 KB Ap-
28. Tapud 4 20 Hebanane moxos ), W 4 31. Beioannas cymmapnas 32. Boidanuas cymmapnas 33. B'bzc)amta;f cymmapHas
peakmuenast Jitcpewl 04 AKMUBHASA IHEP2USL peakmusHasn snepeus Q2 peakmugena snepzusi O3
Y8y -Rr T ] 280 A- I Y80 +R I -R I
ﬂﬂg vy d 8888 A ;”'”” BB? KBr . f fﬂ KB Ap- : !E KB Ae.
34. Cymmapnas akmusias snepeus 35, Tapudh | cymmapnan akmuenas 36. Tapugh 2 cymmapnas axmuenas 37. Tapugh 3 cymmapnas akmuenas 38. Tapugh 4 cymmapnas axmusnas
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IMPUJIO’KEHUE I

KOJbl OHINBOK U METO/1bl UX YCTPAHEHMUSA

Kox ommbxu BEIBOIUTCS HA MHIUKATOP B LIECTHAALATEpUYHOM Buje. PacimdpoBka koga ommoOku rmpuseieHa Huke. CHMBOIT «0» 03HaYaeT OTCYTCTBUE OIIMOKH,
NIPUBECHHOH B MOCIEIHEH CTPOKE, CUMBOJI «®) - HAJTMYUE STOU OLIHOKH.

Koap! omrn6ok 1 MeTOABI HX YCTPAHEHH sI
Koz ommOxu BeIBOAWTCS Ha MHAMKATOP B IIECTHaAIATEPHIHOM BHAe. PacmmdpoBka Koma ommuOKHM IpuBeacHa Hivke. CHMBON «O» O3HA4YaeT OTCYTCTBHE

OIMOKH, TPUBEJICHHON B TTOCIEHII CTPOKE, CHMBOJI «®)» - HAJTMYHME STON OIIHOKH.

Ew@@@@@

|

Ommnodka KaImOpOBOYHBIX KO3(QHIIMCHTOB

PeMoHT cyeTumnka

Bo3aelicTBre MArHUTHOTO MOJISE

ITomnbiTKa BO3ACHCTBHSI HA CYETUYMK MAarHUTHBIM T10JIEM. Y CTPaHUTh BO3ACHCTBUE

HCI/ICHpaBHOCTL HacCcoOB pCaJIbHOI'0 BpEMEHHU

PeMoHT cyeTumnka

HCI/ICHpaBHOCTL KBapHEeBOIr'o pe€3oHaTopa MUKPOKOHTPOJIJIEpa

PeMoHT cyeTumnka

OmnbKka u3MepUTeIs

PeMoOHT cueTymnka

OubKka 1aThl/BpeMeHU

3ammcaTh B CUSTUHK JaTy/Bpems *

OmnOka Ooka JaThl epexo/ia Ha ceayollee TapiudHOe pacnucaHue

IToBTOpPHO 3amKcaTh B CYCTUHK ATy MEPexo/a Ha cIeaymiee TapudHoe pacnucanue™

Ommbka TaprdHOro 6oka

HpOI’paMMHOﬁ o0ecreYeHHe CYSTYMKA BOCCTAHOBUT JIAHHBIC 0e3 y4acTHus 1OJIb30BaTCIIA *

Kpuruueckast omuoka tTapudHOro 6J1oka

[IporpammHOe 0OecieueHHe CYSTIMKA OOHYIUT MOKa3aHMs*

BcekpriTue xopmyca

Bb110 BekpbiTue Kopiyca. [ToBepUTh CUETYHK U BOCCTAHOBUTD ITIOMOBI

OurnoKa 1o JKII0YCHUS

ycT‘paHI/ITL OH_II/I6Ky HOAKIIFOYCHUA CUCTUNKA

BckpbITHE KpBIIIKY KOJIOIKH

YOenuThesl, 4UTO KPBIIIKa YCTAaHOBJIEHA 10 ynopa
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Pacimdposka MeTobl yCTpaHSHHSI IIpumeyaHue
Copoc O3V [TporpammHoe oOecnedeHne CUeTUMKa BOCCTAHOBUT JaHHbIe Oe3 yuyacTtus nosnbs3oBartesiss * | * Ilpu moBTopHOM
Paspspkena Oarapeiika 4acoB peallbHOTO BPEMEHU [omensTs Garapeiiky MOSBJIEHUH
HeucnpaBHOCTb 9HEproHe3aBUCHMOM MaMSITH PeMOHT cueTunka HE00X0MMO

OTIPABUTh CUETUUK
B PEMOHT.

Hpumeyanue * [Ipu TOBTOPHOM MOSBICHUN HEOOXOIUMO OTIIPABUTH CUCTUYUK B PEMOHT.
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IMPHUJIO’KEHUE E
CTPYKTYPA YCJIOBHOI'O OBO3HAYEHUA
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