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Hacrosimee PykoBoacTBo mo skcrutyaranuu (manee PD) pacmpocTpaHsieTcss Ha CYETYMKHM DJIEKTPUUYECKOM
sHepruu ogHopazueie MHOroyHkuoHansHbie [ITYJIBCAP.

1 HA3ZHAYEHHE

Cuérunku anekTpudeckoid sHeprun oxHodasHeie MHOrodyHkuuoHaibHble [TYJIBCAP (nmanee - cuérdymkn)
MpeaHa3HaueHb! Uil U3MEPEHUS U y4eTa B MHOTOTapu(hHOM pekrMe aKTUBHOU (B OTHOM WIIM JBYX HAIPaBICHUSX) U
PEaKTUBHOI 3JIeKTpUYecKoil s3Hepruu B cootBeTcTBUM ¢ TpeboBanusmu ['OCT 31818.11-2012, 'OCT 31819.21-2012,
I'OCT 31819.23-2012, uzmepenwuii nokaszareneil KauecTBa 3JIEKTPHUECKON SHEPTUH B COOTBETCTBUU C TPEOOBAHUSAMHU
I'OCT IEC 61000-4-30-2017 (I'OCT 30804.4.30-2013) B omHO(}a3HBIX ABYXIMPOBOAHBIX 3SJICKTPUYECKUX CETAX
nepeMeHHoro Toka yactoroi 50 I'm.

CyeTdynku TONHOCTBIO COOTBETCTBYIOT TpeOoBanusiM III1T P®D Ne§90 ot 19.06.2020 x mpubopam yudera
JIEKTPOIHEPTUU.

CyeTyrKy MOTYT OBITh UCIOJIB30BAHBI ABTOHOMHO MJIM B COCTaBE aBTOMATH3UPOBAHHBIX CHCTEM KOHTPOJIA U
yuera aekTpo3seprun (ACKYD).

Cu€TuMKH BBITYCKAIOTCS B IBYX UCIIOJIHEHUAX B 3aBUCUMOCTH OT YCTaHOBKHU:

. B KOpITyce Ul YCTAaHOBKH BHYTPH MOMELIEHUH (JINOO B MECTaxX, MMEIOIIUX JOMOIHUTENbHYIO 3alUTY
OT BJIMSIHUSL OKPY’KaIOLIEHW Cpe/bl) C BApUAHTOM YCTAaHOBKHM Ha JUH-PENKY, B KOPILYCE C YHUBEPCAJIbHONW YCTaHOBKOM U
B KOMITAKTHOM KOPITYCE ¢ BO3MOXKHOCTBIO YCTAHOBKHA CMEHHOT'O MOJYJISI CBSI3U;

d B KOpITycE [UIsl HapY>KHOM yCTAHOBKM (yCTaHaBJIMBAIOTCSl HAa ONOPY JIMHHUM 3JIEKTPOIIEpEeaul WA Ha
OTBOJIAIIMX K TOTPEOUTEIIO CHIIOBBIX MTPOBOAAX) — KOPITYC CIUTUT (C pa3AelbHON apXUTEKTYPOK).

Cuerunku cootBeTcTBYIOT TpeboBanusm TP TC 020/2011 u TP TC 004/2011. Jlexnapanusi 0 COOTBETCTBHH:
EASC N RU JI-RU.PA04.B.62330/25 ot 26.05.2025 r., npunsta OOO HIIIT «TEIIJIOBOAOXPAH» (390027, r.
Pszans, yn. Hoas, 1.51B, nurepa XK, nex. mom. H2).

2 TEXHUYECKHUE U METPOJIOI'MYECKUE XAPAKTEPUCTUKU
2.1 ["aGapuTHBIE UepTEXKU CUETYMKOB NpUBeeHbI B [Ipunoxennn A.
22 OcCHOBHbIE TEXHUYECKUE 1 METPOJIOTHYECKHE XapAaKTEPHCTUKU CUETYMKOB MPUBEACHBI B Tabnmmnax 1, 2 u 3.

Tabnuua 1 - MeTrponoruueckue XapakTepuCTUKU

HanmeHnoBaHne XapaKTepUCTUKHI 3HaueHHe
Knacc TouHoCTM mnpH H3MEpEeHUM aKTUBHOW »3iekTpudeckod sHepruu (mo ['OCT
31819.21-2012) 1
Kiaccsl Tounoctn npu m3mepenuun peaktuBHoW sHepruu (mo I'OCT 31819.23-2012)
JUISL MHOTOTapu(HBIX 1 MHOTO( YHKIIMOHAIBHBIX CYETYUKOB 1,2
HomunansHOE HanpspkeHHe mepeMeHHOT0 TOKa Uwou, B 230
HomMuHansHOE 3HaUYeHHUE YacTOThI ceTH, 111 50
bazoBrelii TOK 15, A 5 umm 10
MaxkcuMaNnbHBIA TOK lyaxe, A 60; 80; 100
[lepenarounoe 4MCIO TEIEMETPUUECKOTO/TIOBEPOYHOTO BBIXO/IA, ISl CYETYMKOB C 1000/10000
KaHaJIOM CBs31, UMI/KBT[H (nmmn/kBap(d) 500/5000
CrapToBbIil TOK, A, HE MEHEE:
— IIpU U3MEPEHUHN aKTUBHOMN 3HEPTUN 0,004-I5

— IIpU U3MEPEHUHN PEAKTUBHON SHEPTHH (111 MHOTOTapU(HBIX
¥ MHOTO(YHKIIMOHAJIBHBIX CYETYUKOB):

— JUIS KJIacca TOYHOCTH 1 0,004-I¢

— JUTS KJ1acca TOYHOCTH 2 0,005I5
YcranoBiieHHBIN pabounii 1Uana3oH HaNPsHKSHUs ot 0,8-Unom g0 1,15-Unom
Pacmmpennsblil pabounii 1ruamna3oH HAMPSHKSHUS ot 0,8-UnoMm 1o 1,2-Unom
[TpenenpHbIl paboumii AUana30H HAIPSKCHUS ot 0 10 1,25-Unom
Ilena ogHOTO pa3psa c4ETHOTO MeXxaHu3Ma, KBTH (kBap(d):

MJIaIIIero: 102

CTapIIero: 10°

Jlnana3oH n3MepeHuil CUIbl IEPEMEHHOI0 TOKA, A ot 0,115 10 Ivaxc
IIpenensl nomyckaeMon OTHOCUTEIBHOW OCHOBHOM ITOIPEIIHOCTH U3MEPEHUN CUJIBI

TIepeMeHHOro Toka, % ! +0,5

Jlnana3zoH W3MepeHU HaNpsHKEHUs IepeMEeHHOoro Toka, B 0T 0,80 Usow 710 1,25 Unon




HanmeHoBaHME XapaKTEPUCTHKH

3HayeHue

[Ipenensr pomyckaeMoOil OTHOCHTEIBHOM OCHOBHOM MOTPEIIHOCTH HU3MEPEHUM

HaNpSHKEHHs! TIEPEMEHHOT0 ToKa, % ) +0,5
Jlnana3oH n3MepeHnui yCTaHOBUBIIETOCS! OTKJIOHEHHSI HAITPSDKEHMSI TIEPEMEHHOT0 TOKa, % oT -20 1o +25
[Ipenensr  gomyckaeMoil — aOCONIOTHOM ~ OCHOBHOW  MOTPEHIHOCTH — U3MEpEHUi

YCTAaHOBMBIIETOCS OTKJIOHEHHS HANPSKEHHs IEPEMEHHOT0 ToKa, % ! +0,5
Jlnarna3oH n3MepeHuii OTPUIIATEIIEHOrO OTKIIOHEHHsI HAPshKEHHs iepeMeHHoro Toka OU, % ot 0 10 20
JIanasoH u3MepeHuii TONOKHUTETHHOTO OTKIOHEH S HANPSDKEHHs repeMeHHoro Toka OU ), % ¥ ot 0 1o 25
[lpenenst  pomyckaeMoil  aOCONMIOTHOM ~ OCHOBHOM — TOTPEIIHOCTH  HM3MEpPEHUH

TOJIOKUTEIILHOTO ¥ OTPUIIATEIHHOTO OTKJIOHEHHS] HAPSKEHUS] IEPEMEHHOT0 TOKa, % D +0,5

JInamna3oH n3MepeHuil 4acToTsl cetu, '

or 42,5 no 57,5

[Ipenensr nomyckaeMoi aOCOMIOTHON MOTPEITHOCTA U3MEPEHUM YacTOTHI TIEPEMEHHOTO

TOKa B HOpMAJIbHBIX YCJIOBUSIX U3MEPEHHUH, I'IT +0,05
[penensr nomyckaemMol abCOMFOTHOM MOrPEIIHOCTA U3MEPEHHUI YacTOTHI TIEPEMEHHOTO TOKA B

temrieparypHbIx quanazoHax ot -40 °C 1o +15 °C ue Bxmod. u cBbiie +25 °C o +70 °C, 'y +0,2
Jlnamna3zoH u3MepeHuil K03 uImeHTa MOITHOCTH ot -1 no +1
[Ipenenbr  momyckaeMoid  aOCOJNIFOTHOM  OCHOBHOM  TMOTPENTHOCTH  M3MEpPEHUM

kod(duumenTa momuocty +0,02

JlnanazoH U3MEPEHUI aKTUBHOM JIEKTPUYECKON MOIIHOCTH P, BT

oT (UH()M'O,I'Iﬁ)
I[O (UHOM'IMaKC)
cos ¢ =0,5; 1

[Ipenensr gomyckaemMoil OTHOCUTENbHOM OCHOBHOM MOTPENTHOCTH U3MEPEHHUN aKTUBHOU
ANEKTPUUECKON MOILIHOCTH, % D 2.

— 1pu cos ¢p=1

— rpu cos ¢p=0,5

*(1,0+4/Pusw- 100)
*+(1,5+4/ Pusw- 100)

JlnanaszoH U3MEPEHUI PEaKTUBHOM 3JIEKTPUYECKON MOIIHOCTH (), Bap

oT (UH()M'O,I'Iﬁ)
I[O (UHOM'IMaKC)
singp =0,5; 1

IIpenensl  nomyckaeMoOW  OTHOCHUTEIBHOM OCHOBHOM  IOTPEIIHOCTA  U3MEPEHUHU
PEaKTUBHOM 3MeKTpUUecKoi MomHocTH, % D 2:

— npu sin p=1

— npu sin p=0,5

*(2,0+4/Qusw- 100)
*(3,0+4/Qusw- 100)

Jlnana3oH n3MepeHuil MOJIHON IEKTPUUYECKON MOIHOCTH S, B-A

oT (UHOM' 0, 1 '16)
I[O (UHOM'IMaKC)

[Ipenensl momyckaeMol OTHOCHUTENIBHOM OCHOBHOM MOTPEUIHOCTH MU3MEPEHHI MOJIHOU
AIEKTPUUECKON MOIIHOCTH, % D2

i(3,0+4/SM3M' 100)

[Ipenensr nomyckaemMon abCOIOTHOM MOTPEIIHOCTH CYyTOYHOTO X0/a 4acoB, C/CYTKH, B

HOpPMaJIbHBIX YCIOBUAX U3MEPEHUM 0,5
[penensl pomyckaeMoi aOCOMIOTHOW TOTPEIIHOCTH CYTOYHOIO XOJa 4acoB, C/CYTKH, B
TeMIepaTypHbIX auanazosax ot -40 °C 1o +15 °C we Bkmou. 1 cebie +25 °C o0 +70 °C? +3.0

Jlnana3oH u3MepeHui yria ¢a3zoBOro CABUTAa MEXIY HalpsDKEHHEM U TOKOM B
muanasone 0,2-16<I<1,2-1s 1 0,8 Uy uon<U=<1,2 U xowm,

ot -180 no +180

[Ipenensl nonyckaeMoil abCOMOTHON MOTPEIIHOCTH U3MEPEeHUH yria (a3oBoro casura

MEK]1y HAlPSHKEHUEM U TOKOM, +0,5
JlnanazoH wu3MepeHui Kod(p@uIMeHTa pPeakTUBHOW MOIIHOCTU tg® B IUAla3oHE
0,05‘16S151,2‘16 58 O,8‘U¢HOMSUSI,2 Ud)HOM oT ‘5 pI(o) +5

[Ipenensr  nmomyckaeMod aOCOMIOTHON TMOTPEIIHOCTH H3MEpeHuid KodpduimreHTa
pEaKTUBHOU MOIIHOCTH tg®

+(0,05+0,022- [tg@usu))

[Ipumeuanus:

Y Cpennuit TemnepatypHslii K09 GUIHEHT B TeMIepaTypHbIX auanaszoHax ot -40 °C 10 +15 °C He BKIIIOY. U CBHIIIE

+25 °C o +70 °C ne 6oaee 0,05 %/°C.

) Vcpennenue Ha uaTepae 1 c.

Pz — M13MEpEHHOE 3HAYEHNUE AKTUBHOM AJIEKTPUUYECKON MOIIIHOCTH, BT.
Qusu — UBMEPEHHOE 3HAYEHUE PEAKTUBHOM 3JIEKTPUYECKON MOIIHOCTH, Bap.
Susy — I3MEPEHHOE 3HAYCHUE TTOJTHOM 3JIEKTPUUYECKON MOIIIHOCTH, B- A.
t2Qusm — U3MEPEHHOE 3HaUeHUE K03 (DUIMEHTa peaKTUBHON MOIIIHOCTH tg(.




Tabmuma 2 — TexHuueckne XxapaKTepUCTUKH CUCTIYMKOB

HauMeHoBaHMe XapaKTepUCTUKU 3HayeHue
KonunuecTBo Tapudon 4
JUTMTenhHOCTh XpaHEHH] HHPOPMAITIH MPU OTKIIOYCHHUH MUTAHUS, JIET 35
Macca, xr, HE OoJiee:
— B KOpITyCE€ C YCTAHOBKOM Ha JUH-PEUKY 0,4
— B KOpILyCE C YHUBEPCAJIbHBIM KpPEIICHUEM 0,6
— B KOPIIyCE CILIUT (C pa3AebHON apXUTEKTYPOH) 1,2
— B KOMITAaKTHOM (MajiorabapuTHOM) KOpIyce 0,5
["abapuTHbIe pa3mMepsl (BBICOTaXIMMPUHAXTIYOUHA), MM, HE OoJee:
— B KOpITyCE€ C YCTAHOBKOH Ha UH-PEUKY 65x100%83
— B KOPILyCE C YHUBEPCAJIbHBIM KpPEIUICHUEM 65%185%115
— B KOpITyCe CIUTUT (C pa3iesIbHON apXUTEKTYpOil) 221x180x98
— B KOMITAaKTHOM (MajiorabapuTHOM) KOpIyce 130x90x60
HopMmanbhbie ycaoBUsI U3BMEPEHUM:
— TeMIiepaTypa OKpyKaromiero Bosayxa, *C ot +15 go +25
— OTHOCHTEJIbHAS BIAXKHOCTh BO3ayXa, % ot 30 1o 80
VYcnoBus SKCIUTyaTalldd KOPIIYCOB HAa JHMH-PEMKY, C YHHUBEPCAIbHBIM KpEIUIEHHEM U B
KOMITAKTHOM (MaJiorabapuTHOM) KOpITyce:
— TeMIeparypa oKpyxaromiero Bosayxa, °C ot -40 o +70
— OTHOCHTEJIbHAS BIIAKHOCTh BO3/IyXa npu temieparype +25 °C, %, e 6osee 98
VYcnoBus sKCITyaTauy s KOpIlyca CIUIUT (C pa3ieabHON apXUTEKTYPOil):
— TeMIiepaTypa OKpyKaromiero Bo3ayxa, *C oT -45 o + 70
— OTHOCHTEJIbHAS BIAKHOCTh BO3/AyXa npu temmepatrype +25 C, %, ne 6omnee 98
Cpok ciyx0bl TUTHEBOU OaTapeu, JIET, HE MEHee 16

Taomuua 3 — [Toka3zarenu Hage)KHOCTHA

HanmeHoBaHue xapakTepUCTUKHI 3HayeHue

CpenHuii CpoK CITyKOBbI, JIeT 35
Cpennsisi HapabOTKa Ha OTKa3, 4 350000

3 KOMIIVIEKTHOCTb

KoMITIeKT mocTaBku C4ETUMKOB yKa3aH B Tabmuie 4.

Tabnuna 4

HaumeHnoBanue 0O603HaueHNE KonunuecTBo

Cuerynk dekTpudeckoi 2Hepruu ogaaodazueiii [TYJIBCAP FOTJIN.422821.YYY-XX" 1 .
[TacopT FOTJIN.422821.YYY-XXIIC 1 5K3.
HUKaTop BBIHOCHOM cueTdnKa 31ekTpodHeprun «Ilymabcapy FOTJIN 422374.002 1 mr.
PyKOBOJICTBO MO AKCIITyaTaIHH FOTJIN.422821.YYY-XXPD™ 1 9K3.
ITporpaMMHO€E 0OeCIIEueHUE «DeviceAdjuster.exe» -

“—rme YYY.XX — 0603HaueHNE CYETUNKA B COOTBETCTBHH C KOHCTPYKTOPCKOH JOKYMEHTAIUEH;
** _ nocrasisercsi co CIIJINT UCIOTHSHUSIMHE,
" _ ma caiite www.pulsarm.ru;

4 OYHKIIMOHAJIBHBIE BO3MOKHOCTHU

CueTyrK MO3BOJISIET BECTH MHOTOTApH(DHBIN yUeT akTUBHOW U peakTUBHOM sHepruu. Yucno tapudos paBHoO 4, 4rciIo
JTHEBHBIX Npoduieit — 32, 9ucio HeAedbHBIX npoduiaeii — 12, yucino ocoObx aHel — 32. MakcuMallbHOE YHCIIO
BPEMEHHBIX 30H B CyTKax — 24. Jluckper TapuHON 30HBI COCTABISACT | MUHYTY.

[Nepekmtouenre TapuoB MPOU3BOAUTCS BHYTPEHHUMHU YacaMy PEAIbHOTO BPEMEHH. X0 YacOB MPH OTCYTCTBUU
MMUTaHUS 00ECTICYMBAETCS C TIOMOIILIO BCTPOCHHOM JIMTHEBOW Oatape B TeueHHe 16 jer. CUeTYNKH UMEIOT OTCEK IS
YCTaHOBKHM JIOTIOJIHUTEIbHONW cMeHHOHW Oartapeiiku. [Insa cuerunkoB B kopmyce CIUIWT nomonnuTenbHas Gatapeiika
tina 1/2AA, Uid CYETYMKOB B KOMIAKTHOM (MayiorabapuTHoMm) kopryce — turna CR2032. OHu ycTaHaBIMBAIOTCS B
CTICIMAIIBHBIN TIIOMOUpYeMbIii oTcek. Yachl pealbHOro BpeMEHH UMEIOT BHYTPEHHIOI TEPMOKOPPEKIIHIO.

KpomMe ocHOBHOTO TapH(HOro pacnucaHusi B CUCTYMK MOKHO 3alucaTh pe3epBHOE Tapu(pHOE paclucaHue u
3aJaTh JaTy U BpeMs ero BBoJa B JeiicTBuE.




B cueTunkax nmeercs >HEProHe3aBUCUMAs NTaMsITh, B KOTOPOW XPaHATCS JaHHbBIC 110 M3MEPEHHOW aKTHBHOMN
WM aKTUBHOW/PEaKTUBHOM SHEPIHH, a TAKXKE PA3IMYHbIC )KYPHAIIBI PA0OTHI CUETUHKA.

Bce MHOro¢yHKIMOHANBHBIE JIEKTPOCUCTUYMKHA MMEIOT J[Ba KaHaja M3MEPEHMs TOoKa: Mo uend (assl U 1o
nernu HeWrtpanu. [Ipu HepaBeHCTBE TOKOB B (a3HOW W HYJEBOW IeNu (AWama3oH TOKOB (uKcanuu HebagaHca
coctasisieT ot 0,116 1o Imakc B Teuenun Bpemenu He MeHee 30 cexkynn) Ha JKKUW cueTunka BKIIOYAETCs] CUMBOI
«L» mimm «N» B 3aBUCMMOCTH OT KaHajla y4yeTa 3HEpPruu M JAEJaeTcs 3alKCh B )KypHaJle COOBITHMH — M3MEHEHHe
CXEMBI MOJAKIIIOYCHUS. YUeT SHEpruu BeleTCs B 3aBUCUMOCTh OT KOH(UIypaIlMH CUeTYMKa (3aJaeTcs MpH 3aKase
CUETYMKA) — MO0 BEAETCSA MO KaHaly ¢ OOJbIIMM 3HAYEHHWEM aKTUBHOW SHEpPruH, JuOO ydeT Bcerja BeAeTcs IO
KaHaiy (asbl, a KaHaJI HEHTpaJIn UCTIONIb3yeTcs A1l PUKcaly HebalaHca TOKOB.

B cuerunkax B CIUIUT kopmyce 1 B KOpItyce ¢ yHUBEPCAIbHBIM KPEIIEHUEM JaTYMKaMU TOKA SIBJISIOTCS LIYHT
U TpaHC(POPMATOP, B CYETYMKAX B KOMIIAKTHOM (MaJI0rabapuTHOM) KOPITyce U B KOPITyce Ha IUHPEHKY - IIYHTHL.

Y4yer akTUBHOW SHEPrUM BENETCA JTUOO B JBYX HANpaBJICHHUAX, JIMOO TO MOAYII0 (HE3aBUCHMO OT
HaIpaBJIEHUs TOKA), B 3aBUCUMOCTH OT 3alpOrpaMMHUPOBAHHOIO MapaMeTpa «JIByHanpaBiIeHHBIH y4eT».

Cyerynk M3MepseT 3HAUYCHUS (U3MUECKUX BEIHYMH, XapaKTEPU3YIOMIMX DJIEKTPUYECKYIO CETh, U MOXKET
UCIOJIb30BATHCS KaK JaTYUK [1apaMeTpOB, IPUBEICHHBIX B Ta0iIMLE 5.

Tabmuma 5
ITapameTtp Enununa miaamero paspsijaa

AKTHUBHAsI 3JIEKTPUUYECKAS] MOITHOCTh 1 Bt
[lonHas >5eKTpryYecKas MOIHOCTh 1 B-A
PeakTrBHas 3JIeKTprUYECKasi MOITHOCTh 1 Bap
Hanpspkenue nepeMeHHOro Toka 0,01 B
YcTaHoBHBIIEECS] OTKJIOHEHHE HAIIPSHKEHUS IEPEMEHHOT0 TOKa 0,01%
OTpuiatenbHOE OTKJIOHEHUE HANPSKEHUSI IEPEMEHHOI0 TOKa 0,01%
[Tos10’)kKMTETBHOE OTKJIOHEHUE HANIPSKEHMSI IEPEMEHHOIO TOKA 0,01%
Cuia nepeMEeHHOro TOKa 0,001 A
Heb6ananc TokoB B ha3HOM M HYJICBOM MPOBOAAX 0,001 A
Koadduniment momurHocTH 0,001
Koaddurment peak THBHON MOIITHOCTH tgQ 0,001
YacToTa IepeMEeHHOr0 TOKa 0,01 I'n

CUeTynKk MOKET HCIIOJIb30BaThCA KakK HU3MCEPUTCIIb IMoKa3aTeneil KadyecTBa SHCKTqueCKOﬁ OHEPrum 1o
nmapamMeTpaM YCTAHOBUBIICTOCA OTKJIIOHCHUA HANPSIKCHUA M YaCTOTbI B COOTBCTCTBUU C TpGGOBaHI/IHMI/I

I'OCT IEC 61000-4-30-2017 (I'OCT 30804.4.30-2013) (xmacc S).
CueTuuk BezeT 4 He3aBUCUMBIX apXHBa, TapaMeTPhbl KOTOPHIX IPUBEIEHBI B Ta0ue 6.

Tabmauma 6
Tun apxusa CoxpaHsieMble JaHHbIE I'nyOuna
C m3mensemMbIM | BeijanHas u moTpeOieHHas akTUBHAS SHEPTUSl U PEaKTHUBHAS SHEPTHS 100 cyToxk
BpEMEHEM (mo xBazmpantam Ql...Q4 unu BbIaHHas U motpebiieHHas) Mo cymme | (mpu 30 MUHYTHOM
UHTErpUpOBaHusl | TapuQoB MHTEpBAJIE)
. Brinannas u notpe0ieHHast akTUBHAs SHEPTHsl U peakTHBHAs 3HEeprus (1o
YacoBoi a P P P P ( 180 muga

kBagpanTam Q1...Q4 v BeITaHHAS ¥ TIOTpeOICHHAs) IO cyMMe TapudoB

CyTOYHBIH Bbinannas u notpeOrieHHass akTUBHAs SHEPTUS M pEaKTHUBHAsl SHEPrus 180 must

(mo kBagpanTam Q1...Q4 unu BbITaHHAS U IOTPEOICHHAS) Pa3eIbHO 110

Mecsunbiii TapraM ¢ BO3MOKHOCTBIO 33/IaHKs JIAThl Hayasla PacyeTHOro IepHoia

42 Mmecana

Cuerunk BeneT XKypHai coObITHid Ha 32 Tuma coObITui. Kaaplii THIT COOBITHS MMEET HE3aBHCHUMBIM CTEK
rnyouHoi 24 coOwiTuil mpu padore B mpotokoie Ilynascap u ray6ounoit 100 coOwituii mpu pabore B MPOTOKOJE
CIIOADC. CobpiTHE XapakTEepU3yeTCcsi BpeMEHEM Hadalsia, OKOHYaHUs U cTarycoM. COOBITHS YCIIOBHO pa3/eicHBI
Ha TPU TPYIIBI: KPUTHYHBIC, COOBITUS JUIS )KypHAIa KAueCTBA CETH U TIPOYHE COOBITHS.

Turbl KPUTHUHBIX COOBITHIA:

. BcekpeiTre cuerynka;

. OmmoOKH MpU CaMOIMarHOCTHKE;

. [TonbITKa HECAHKITMOHUPOBAHHOI'O JTOCTYIIA;
. Bo3neiicTBre MarHUTHOT'O MOJIA;

J H3MeHeHrEe cXeMbl MOAKIII0UYCHUS cUeTUnKa (He0aJaHC TOKOB);




. OTKIIIO4YeHHNE MOTPEOUTENS (TOJBKO JIJIsi CYSTYMKOB CO BCTPOSHHBIM peJie);
d OTKpBITHE KPBIIKN KJIEMMHON KOJOJKU;
. MOTBITKA JOCTYyTA C HEYCIECITHON UACHTU(UKAITUCH.

Turmsl cOOBITUI KAYeCTBA CETH:

. [loBelIEHNE HanpsKEHMS BbIlIe BepxHel ycraBku HJL3;
. [ToBblllIeHHE HANIPSKEHUS BbIIE BepxHel ycraBku [1/13;
. CHmkeHue HanpsKeHUs! HUKe HbkHel ycraBku H/I3;

. CHMKeHue HanpsKeHWs! HUKe HbKHEN ycraBku [1/13;

. [ToBblllIEHHE YACTOTHI CETH BhIIIE BepxHen ycTtaBku HJI3;
. [ToBbIIeHNE YaCTOTHI CETH BhIlIE BepxHel ycraBku [1/13;
. CHU)KEHHE YacTOThl CETU HIKe HUKHeW ycTtaBku H/L3;

o CHMXEeHHE YacTOThl CeTU HUKe HUKHeH yceraBku [1/13;

. Koad dunmeHT MOITHOCTH HUKE YCTABKHU;

. [lepenanpsixenue;

. [IpoBan HanpsxeHus;

. O06001IeHHBIH )KypHAT KadeCTBa CETU™*;

. MeeHHoe OTKIIOHEHUE HAPSKEHUS.

Ilpumeuanue:

HJ[3 — nopmanvno oonycmumoe 3nauenue;
II/]3 — npedenvno donycmumoe 3Hauenue.

Turbl mpoYnx cOOBITHI:

. Bxrodenure-BhIKIIIOUCHUE TUTAHUS,

. CmMmeHa aThl-BpEMEHU;

. Koppekuus Bpemenu;

. [lepesarpyska;

. CamoIMarHoCTHKa yCHENIHO;

. [TepenporpamMmmupoBaHue CUETUNKA;

. OOnyneHue TaHHBIX;

. [IpeBbIlieHNE yCTABKHU 0 TOKY;

. [IpeBbInIeHre YCTaBKH 1O MOITHOCTH;
. W3meHenne HampaBjIeHUs IEPEeTOKa MOIIIHOCTH;
. Cwmena naposisi oJib30BaTesL.

* I'nyouna scypuana — 500 coovimuil.
[lpy HanmuyuuM HaApyIICHWH KadecTBa CETH B TEKYIIEM pacYeTHOM IIEpHOJe Ha HMHIUKATOPE CYETYHKA
3a)KUTACTCS 3HAYOK &, KOTOPBII cOpackIBaeTCsl ¢ HACTYILUICHHEM HOBOTO PaCUeTHOTO TepHO/Ia.

CYeTynK MMEEeT JEKTPOHHbIE MIOMOBI — JaTYUK BCKPBITHS KOPITYCa, TATYMK BCKPBITUS KPBILKKA KJIEMMHOM
KOJIOJKH U JAaTYMK BCKPBITHS KPBIIIKH OTCEKAa CMEHHOT'O MOJIYJISA CBSA3H (U1 CYETUYMKOB CO CMEHHBIMH MOZYJISIMHU
cBs3u). MIHpopMaIus o BCKPBITHH COXpAHIETCs B JKypHalle COOBITUIN ¢ yKa3aHUEM AaThl M BpeMEHHU. DJIEKTPOHHBIE
IJIOMOBI (PYHKIIMOHUPYIOT B TOM YKCJIE U IPU OTCYTCTBUM NMUTAHUS CUETUHKA.

CyeTynk MMeeT JaTYMK MarHUTHOTIO IOJIS CO 3HAYCHMEM MOJyJs BEKTOpa MarHUTHOM MHAYKIUH CBBIIIE
150MTn (mukoBoe 3HaYeHHE), paObOTAIOIUI IPY HATUYUH HANpsDKEeHUs ceTu. Hpopmanus o Havane 1 OKOHYAHUH
BO3€HCTBUS MATHUTHOTO IOJIS1 3aHOCUTCSI B AKYPHAJ COOBITH.

CueTurKH B KOMITAKTHOM KOPITyCe UMEIOT JIBa BCTPOEHHBIX IIU(PPOBLIX HHTepderica:

. RS-485 ¢ BHyTpeHHnM nuTanueM uHTEpdeiica;

. OnTomnopr.

Cuerunk B kopiryce CIIIMT nmeroT aBa BCTPOCHHBIX IUGPOBBIX HHTEpdeEiica:

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

. OnTomnopr.



Cuerunk moazaepkuaer mpotokon odmena CIIOIADC (cormacao CTO_34.01-5.1-006-2023) u mpoTOKOI
obomena Ilynscap. Onucanue npotokosia oomMena Ilynbcap MOXKHO 3arpy3uTh ¢ caiita www.pulsarm.ru.

ITIpu pabore B mpotokone CIIOJADC ucnons3yrorcs maponu LLS — na uyrenne u HLS — Ha 3ammch; u
IIPOrpaMMUPOBAaHUE CIHUCKA COOBITUH, NP BO3HUKHOBEHHUU KOTOPBIX CYETYMK IO CBOCH MHHMLMATHBE IE€peIacT

JTaHHYIO MH()OPMAIMIO B MHTEIUIEKTYaJbHYIO CHUCTeMYy ydeTa. Takke MOXKHO BKJIIOYUTH IIU(PPOBAHHUE COTJIACHO
CTO_34.01-5.1-006-2023.

CueTurKH O3BOJIAIOT OTKIIIOYATh MOTPEOUTENS 110 HEMOCPEACTBEHHON KOMaH/e 1o IuppoBoMy UHTepdeicy
Y aBTOMATUYECKHU 10 6 KPUTEPUSIM:

. 10 TIPEBBIIICHUIO YCTAHOBJIEHHON SHEPTUH (10 KaXKAOMY Tapu(y MOKHO YCTAaHOBUTH CBOU TIOPOT);

. IO MPEBBIIEHUIO YCTAHOBJICHHOM MOIIHOCTH (10 Ka)KJOMY Tapu(y MOXKHO yCTaHOBUTH CBOW HOPOT).
Bpems u3mepenust cpenHeil MOITHOCTH W BpeMsi, HA KOTOPOE OTKJIIOYAETCS MOTPEOUTENh MPOrpaMMHPYETCS B
3aBUCUMOCTH OT TpeOOBaHMMH 3aKa3uUKa;

. I10 MPEBBILIEHUIO BXOJHOIO HANIPSKEHUS 10 BO3BPAILECHUS HANPSKEHHUS K HOPMaJIbHBIM 3HAYEHUSM;

. IPY HECAaHKIMOHMPOBAHHOM JIOCTyNlE K NpUOOpY Yy4yeTa 3JIEKTPUYECKOH 53Hepruu (BCKphITHE
KJIEMMHOM KPBIIIKH, BCKPBITHE KOPIyca U BO3AEUCTBUE OCTOSSHHBIM U IEPEMEHHBIM MarHUTHBIM I10JIEM);

d HPH IPEBBILIEHUH [I0POTa 110 TOKY;
. MIPH TIPEBBIIIEHUH TTOpOTra TeMreparypsl (hukcupoBanHas BeauurHa miroc 85 °C).

CyeTynky pesie UMEIOT anmnapaTHyl0 OJOKHPOBKY BCTPOCHHOTO pelieé B TOJOXEHHUH «BKIIOYEHO» WIH B
MOJIOKEHUN «BBIKIIIOYEHO». [Ipn anmapaTHON OJOKMpPOBKE B OJHOM M3 3THX IOJIOKEHUH YIpaBJIEHUE pele uepes
KaHaJI CBSI3U HEJIOCTYITHO.

IIpu ycranoBieHHON onuuu «lloaTBepKACHUE BKIIOYEHUS pelle» II0CI€ BO3HUKHOBEHHS YCIOBUH
BO300HOBJICHHE MOJIA4YM HJIEKTPUUYECKONH PHEPTUU OCYLIECTBISETCA TOJBKO IOCIE HaXaTHUs JH000H KHONKM Ha
cueTunke. [Ipu 0KMIaHNM HAKATUS 3HAYOK OTKIIOUEHHUsT ~ OyJIeT MHUraTh.

B Ilpunoxenun B mpuBeneHo moapoOHOE OMUCaHHWE MPOrPaMMHPOBAaHUSA pabOTHl pene, mpu padoTe C
koHpuryparopom npubdopos [lynscap. [IporpamMmmy KOHPHUTYpaTOP MOKHO 3arpy3uTh C caiiTa www.pulsarm.ru.

CyeTdynkn MMEIOT OJWH WJIHM JBAa MMITYJIbCHBIX ONTHYECKUX BBIXOJA. VIMITyIbCHBIH BBIXOJ C MAapKHUPOBKOMH
«A» - KOH(UTYpUPYEMBIH, pabOTAET B OJJHOM M3 MATU PEKUMOB!

. TEJIEMETPUYECKUM BBIXOJ] AKTUBHOM DSHEPrUM C TNEpeaaTO4YHbM yucioM A. J[aHHBIM pexum
YCTaHABIIMBAETCS MOCJE BKIIOUCHUS TUTAHUS;

. IIOBEPOYHBIN BBIXOJ| AKTUBHOW YHEPTUHU C NIEPEAATOYHBIM YHUCIOM B;

. TEJIEMETPUYECKUM BBIXOJl PEAKTUBHOM SHEPTUH C NMEPEIATOYHBIM YUCIIOM A

. MTOBEPOYHBIN BBIXOJ PEAKTUBHOM YHEPTHUH C IEPEAATOUYHBIM YHUCIIOM B;

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

[Tepenarounsie yncna A u B ykazaHbl Ha IIWIBAE CYETUHKA.
[TepexitoueHne MKy peKUMaMU MPOU3BOIUTCS 10 HHTEPPEHCY ¢ TOMOIIBIO TPOTrPaMMBI-KOHPUTYpaTOopa.

NMImyibCHBIN BBIXOJ] C MapKUPOBKOH «P» paboTaeT Kak TelIeMEeTPUUYECKUM BBIXOJ] PEAKTHBHON DHEPTUU C
MepeaaTOYHbIM YUCIOM A.

I[JII/ITCJIBHOCTB HUMITYJIBCOB B TCICMCTPUICCKOM PCIKUME — 80 MC; B [TIOBEPOYHOM PCKUMC — B 3aBUCUMOCTHU OT
YaCTOThI CJICAOBAHUS UMITYJIBCOB, HO HC KOPOUC 1 mc.

CyeTunku OIMMIWOHAJIBHO TAKXKXC MOTYT HUMCTb JJICKTPUUCCKUC MUCIBITATCIBHBIC BBIXOIBI, paGOTaIOH_II/Ie
CHHXPOHHO C OIITUYCCKUMHU BBIXOJaMHU.

Cyerynk B MaJOrabapuTHOM KOpPIIyCE HMEET JKUAKOKPUCTAIUIMYECKMH TpapUuecKuil HHAMKATOp C
MIOJICBETKON I OTOOpakeHus! u3MepseMbIx BennuH. Pexumbl oroOpaxkenus KKU npusenenst B [Ipunoxxenun I
CMeHa peXHMOB HWHIMKAUUU IPOMCXOAUT ABTOMATHYECKM WM IPU HaXaTHMM KHOIOK, IIEPHOJ CMEHBI IIO
YMOJYaHUIO paBeH 5 cekyHaaM. [lepedeHp peXMMOB MHIMKALUU U NIEPUOJ UX CMEHBI MOKET MPOTrPaMMHUPOBATHCS
KaK IIPH KCIUTyaTalluu, TaKk U IpU IPOU3BOJICTBE U MOKET OBITh 3aJjaH IpH 3aKa3e cueTuynkoB. Vimeercs aBa Habopa
pa3pelIeHHBIX U1 BBIBOJA PEKMMOB UHAVKALIAN:

*  IIpU aBTOMATUYECKOH CMEHE PEKUMOB;

® IIPpU HAXKAaTUH HA KHOIIKH.

Cuetunk B kopnyce CIIJINT nocraBisieTcst ¢ BBIHOCHBIM MHAMKATOPOM, CBSI3b CO CUETYMKOM OCYLIECTBIIAETCS
10 paguoKaHay ¢ 4actoroit 868 MI'1, rapanTupoBaHHas NadbHOCTH I yCTOWYUBOK paboThl 200 M mpu mpsMoit
BUJIUMOCTH.



5 OIIMCAHUE CYETUYUKA U ITPUHIMUIIA ETO PABOTHBI
CueTurKH B pa3HbIX KOPITycax UMEIOT Pa3HYyI0 KOHCTPYKIIMIO M Pa3HbIi COCTaB KOMIIOHEHTOB.

5.1 KOHCTpYKTUBHO CYETYMK B KOMIIAKTHOM KOPITyCE€ COCTOMT M3 KOpIyca, KJIEMMHON KOJOIKH,
JTUIEBOM TAHENH, KPBIIIKU KIEMMHON KOJIOJKH U KPBIIIKK OTCEKa MOJIYJIS CBSI3U, CHIIMKOHOBBIX KHOIOK M COOPKH
u3 3 maT: 6JIOK MUTAHUS C U3MEPUTENSIMU, TUIAThl BBIYUCIUTENS U TIAThl HHINKAIIUH.

Ha mutare 6moka mutanust cobpaH OJOK MHUTaHUS CYETYMKA, YCTAHOBJIEHO pPEJe€ C MOTOPHBIM IPHUBOJIOM
pa3MbIKaTeNs, B TEPMHHAI KOTOPOTO YCTAHOBJCH IIYHT JUISI U3MEPEHUs MPOTEKAoIIero mo memnu (aspl TOKa, U
YCTAaHOBJIEH WUIYHT JJIs M3MEPEHUs TOKa HEUTpalbHOW nenu. CHrHajabel ¢ 3THX WIYHTOB, @ TaK)XE CUTHAIBI C
JICNUTENeH HANpsDKEHUsSl TMOJAIOTCS Ha JIBa W3MEPHUTENs, B COCTaBe KOTOPHIX HMMEIOTCS aHaloro-IugpoBbie
npeobpazoBarenu (nanee ALIT) mis u3mepeHus: 3HadeHUN HaNpsOKeHHUs U Toka. M3mepuTtens 1ienu ¢asbl u3MepsieT
HaIpsDKEHNE HA BXOJIE CUETUYMKA, U3MEPUTEND LIENU HEUTPaAJIM — Ha BBIXOJIE CUETUMKA, nocie pene. C ero NoMoIbio
KOHTPOJMPYETCA COCTOSIHUE pPeJie, 3aMKHYTO WM Pa3oMKHYTO. biiok mutanus GopMupyeT yeThlpe TajJbBaHUYECKU
pa3Bs3aHHBIX HAIIPSKCHUN:

. 5 B — i nuTaHus U3MEpUTENS LIEIH HENTPAJIH;

. 12 B — 1t muTaHust MUKPOKOHTPOJIIIEpA CUETYMKA U U3MEPUTEIIS 11end (assr;
. 12 B — nst mutanus BecTpoeHHOTo uHTepdeiica RS-485;

. 12 B — 11 nuTaHusi CMEHHOTO MOAYJIS CBSI3H.

MUKpOKOHTPOJUIEP PACIIONIOKEH HA IIJIATE BBIYUCIINUTENS M YIPABIIACT BCEMHU y3J1aMM CUETYHKA. B ero namsatu
XpaHUTCS BCTPOCHHOE IporpamMmMHoe olecreueHue cuerunka (manmee BIIO), cocrosiiee n3 MeTpONOTHYECKH
3HaYMMOH YacTH (KaauOpoBouHBbIE KO3(HIMEHTHI, TabinIa TEPMOKOPPEKIMH YacOB pPEaJbHOrO BpEMEHH,
(GyHKIMN U3MEpPEHMs U pacueTa SHEPIUU U NapaMeTpoB), U METPOJIOTMUYECKH HE 3HAUMMON YacTH, KOTOpask MOXKET
OOHOBIIATHCS Yepe3 IU(poBble HHTEpderch cueTunka. M3MeHeHue Merposorumueckd 3HaumMmon uvactu BIIO
BO3MO>KHO TOJIBKO IPY BCKPBITOM CUETYHKA U IPOBOJUTCS IPHU BBIITYCKE CUETYMKA WIIH IIPH €0 PEMOHTE.

MUuKpOKOHTpOJIJIEp CYeT4YMKa uepe3 ABa mochenoBaTenbHbIXx uHTepdeiica (UART) mpoumsBoguT oOMeH
uHpopmanueit ¢ uzMepurensamu; no uHrepdericy 12C - sHepronesaBucumoil namsateio (nanee EEPROM) u ¢
rpaguIecKuM MHIMKATOPOM; C JpaiiBepom uHtepdeiica RS-485 n co cMeHHBIM MOJyJieM CBsI3M - depes IudpoBbie
M30JIATOPHI 10 TocienoBarenbHbIM nHTepgeiicam (UART).

Kaxayro 1 cexyHIy MUKPOKOHTPOJUIEP CUMTBHIBAET C KaXKAOIO M3 M3MEPUTENIEH NaHHbIE (HAIPsDKEHUE, TOK,
aKTHUBHYIO, PEAKTUBHYIO U IOJIHYIO MOLIHOCTb). MHUKPOKOHTPOJUIEP NPOU3BOIUT MHTEIPUPOBAHUE M COXPaHEHHE
aKTUBHOM M PEAaKTUBHOW SHEPrHMM B SHEPrOHE3aBUCHMOM MaMSATH B COOTBETCTBHU C TEKYHIMM Tapu(poM BO BCEX
MaccuBax 0a3bl JaHHBIX W pacyeT 3HaueHUs (PU3NUECKUX BEIMYHMH, NMPUBEACHHBIX B Tabmuie 5. Takke B
HHEPrOHEe3aBUCUMOM MaMATH COXPAaHSIOTCA MPO(GUIM MOIIHOCTH M XypHaibl coObiTuil. Ilo 3HaKamM akTHBHOH H
PEaKTUBHON SHEPruM OHpEIeNseTcs HOMEep KBaJpaHTa MOJHOW MOIMHOCTH. MUKPOKOHTPOJIEpP HPOU3BOIUT
TeHEpaLUIO [IOBEPOUYHBIX UMITYJIbCOB JUIsl aKTUBHOM M PEAKTUBHON 3HEPTUU. MUKpPOKOHTPOJIIEP B 3aBUCUMOCTH OT
YCTaHOBJIEHHOT'O PEXHMMa OTIPABIISET 3TH UMITYJIbChl HA UMITYJIbCHBIE BBIXOAHBIE YCTpOicTBa cueTunka. Mmerorcs
5 pexuMOB paboThI: TEIEMETPUIECKUNA MIIM MOBEPOYHBIN 110 aKTUBHOM AHEPTUH, BBIXOJ 4acToThl 512 ['1, paboTh:
TEJIEMETPUYECKUI MJIM TOBEPOUHBIN 110 PEAKTUBHOM SHEPTUH.

MUKPOKOHTPOJIEP MMEET BCTPOSHHBIE Yachl PeajbHOr0 BpEeMEHH, oOecreunBaronife TOYHOCTh Xxoaa 0,5
CeKyHJ, B CYTKM B HOPMaJIbHBIX ycioBusx. [lng obOecnedeHuss TpeOyeMOH TOYHOCTH XOJa 4YacOB BO BCEM
TEMIIepaTypHOM JHara3oHe Ha IJIaTe CUeTYMKa MMEETCs NaTYUK TeMIlepaTypbl. B 3aBHCHUMOCTH OT M3MEpEHHOMH
TeMIepaTypbl MUKPOKOHTPOJIJIEP MEHSAET KOA(PQUIMEHT KOPPEKLHUU YacOB PEalbHOr0 BpeMeHU. TakuM obpazom
JOCTUraeTcs TOYHOCTh XO/Aa 4acoB He xyxke +3,0 cek B CyTKM BO BceM paboueM auana3oHe temmnepatyp. s
obecreyeHnss X0/a 4acoB IPHU OTCYTCTBHM CETEBOIO HAIPSKEHHs, B CUCTUMKE MMEETCSl PE3EpBHBIM MCTOYHUK
MUTAaHUsl — JIUTHEBas OaTapest co CPOKOM ciayxObl He MeHee 16 mer. Takxke 3Ta nuTHeBas Oatapes oOecrieyuBaeT
paboTy aTYMKOB BCKPBITHS KOPILYCa, KPBIIKH KIEMMHOHN KOJOJKH, KPBIIIKA CMEHHOTO MOJYJIS CBSI3U M JaTyhKa
MarHuTHOTO TOJISl, @ TAaKKe TEMIIEPaTYpPHYIO KOPPEKIHIO 4acoB NPU OTCYTCTBUU NUTaHUsA. Kpome BCTpOEHHOM
Oarapeiiki CYeTYMK MMEEeT OTCEK JJIsi yCTaHOBKM pe3epBHOI OaTtapeiiku Trrna CR2032. D10 mo3BosiseT npoIoKUTh
paboty cueturka 06e3 BCKPBITHS KOpITyca JjIsl 3aMEHBI OCHOBHOM OaTapeiiku Mpu ee pas3psijie.

Jns  oroOpakeHHsI M3MEPEHHbIX UM  HAKOIUIEHHBIX JIaHHBIX Ha IUIaTe€ CYETYMKAa  YCTAHOBJICH
KHUIKOKpHcTamnueckuil rpapuueckuit maankarop OKKU) ¢ moacserkoit. Pexumbr pabotsl )KKW npuseneHs! B
[Ipunoxenun I'. MUaaukaTop pabotocmocobeH B TtemmeparypHoMm auanazoHe otT muHyc 40 °C mo mmoc 70 °C.
VYupasnenue pexumamu JKKU ocyiecTisiercs ¢ TOMOIIBIO IBYX KHOIOK JJISl «JIMCTaHUS» PEXKUMOB BIIEpE WU
Ha3ajd. JlaHHbIEe KHOIIKM CIIy’KaT TaKKe Ul BKJIIOUEHMsI CUETYMKA IPU OTCYTCTBUHU CETEBOro MHUTaHUsA. B 3Tom
pEeXHMME BO3MOKHO CUMTHIBAHUE HAKOIIJIEHHBIX MOKAa3aHUM CUETUHKA.



5.2 KOHCTPYKTHBHO CUETUMK B KOPITYCE€ C YHUBEPCAIBHON YCTAaHOBKOW COCTOUT M3 KOpIyca, KJIEMMHOM
KOJIOJIKM C YCTaHOBJICHHBIMU Ha HEW OMCTaOMJIBHOM pelie U TpaHc(hOpMaTOpPOM TOKa, JUIEBON MAHENHU, KPBIIIKH
KJIEMMHOM KOJIOJIKH, CHJIINKOHOBBIX KHOTIOK U OJIHOM IJIaThl, HA KOTOPOI COOpaHbl BCE Y3JIbl CUETUUKA.

MUKpOKOHTPOJUIEp YIPABISIET BCEMHU y3JIaMU CUETYMKA. B ero mamsTu XpaHUTCS BCTPOEHHOE MPOrpPaMMHOE
obecrieyenne cuerunka (mamee BIIO), cocrosimee M3 METPOJOTHYECKHM 3HAYMMON 4YacTH (KaauOpOBOUYHBIE
Kod(ppurmenTsI, TabIna TEPMOKOPPEKIIUHA YaCOB PEATbHOTO BpeMEHH, (PYHKIIMY U3MEPEHUS M pacdyeTa dYHEPTuu 1
MapaMeTpoB), U METPOJIOTHUECKU HE 3HAUMMOM YacTH, KOTOpast MOKET OOHOBIIATHCS uepe3 Hu(poBbie HHTEPPEHCH
cyeTynka. VM3MeHeHune MeTpojorndecku 3HauuMor yactu BIIO BO3MOXKHO TOJIBKO MPH BCKPBHITOM CUYETYUKA M
MIPOBOJIUTCS IIPU BBIITYCKE CYETUMKA WITH TIPH €0 PEMOHTE.

OOMeH ¢ y3/1aMu CYeTYMKA OCYIIECTBIISICTCS Yepe3 CIAeAYIONIIe HHTePEHCHI:
C uudpossiM curnansHbIM Tiporieccopom (manee LICIT) — wepes unrepdeiic SPI;
C sneproneszaBucumoii namaTeio (nanee EEPROM) u 1aTykomM MarHuTHOTO ol — uepe3 uarepdeiic 12C;

C npaiiBepom unTepdeiica RS-485 no unrepdeiicy UART uepe3 onTpoHHYIO rajlbBaHUYECKYIO Pa3BA3KY IO
curgaiam RXD, TXD u RTS.

C monynssmu GSM/NB-I0T no unrepdeiicy UART;
C me3onunabiME Monyisimu (RF433, RF868, LoRa niu PLC/RF — o unaTtepdeiicy UART.

BxonHoe HampsbkeHHEe T[OJAaeTcs Ha PE3UCTUBHBIA  JENMUTENb, BBIXOA KOTOPOTO MOJKIIOYEH K
aHanoro-nu¢poBoMy mnpeodpazoBatemo (nanee AIIIl) kanmama manpsokenus L[CII. Tox B menu a3zHoro mposoja
MNpOXOAUT IO IIYHTY, YCTAHOBJICHHOMY B TCPMHUHAJIC PCIIC, CO3daBas MaJCHUC HAIIPIKCHUA, KOTOPOC MOAACTCA Ha
AIII mepBoro kanama Toka. TOK B IleMM HEHUTPAJIBHOTO IMPOBOAA MPOXOIUT HYepe3 TOKOBBIM TpaHChOpMaTop,
BTOpUYHAS OOMOTKA KOTOpPOTO TMOAKIIOYEHAa K HArpy30YHBIM HU3MEPHUTEIBHBIM pe3uctopam. Hampsikenune c
W3MEPUTEIIbHBIX pe3ucTopoB nojaaercs Ha ALIII Broporo kaHana Toka.

LCII, nmomyuu ot ALII kox HanpspKeHUs ¥ KOJbI TOKA, MPOU3BOAUT pacyeT ACHUCTBYIOIIMX 3HAYCHUW TOKA U
HaIpsDKCHUA, a4 TAKKC MI'HOBCHHBIX 3HAUYCHHA AKTHBHBIX, PCAKTUBHBIX W ITOJHBIX MOIHHOCTeﬁ B KaHaJiax ueneﬁ
HEUTPaTBHOTO M (pa3HOTO MPOBOJIA. 3HAUCHHUE PEaKTUBHOW MOUTHOCTH Bhruucisercss B LICII meTomoM ymMHOXKEHHS
MI'HOBCHHOT'O 3HAYCHHUA HAMPAKCHHUA HAa MIHOBCHHOC 3HAUCHUC TOKA YCTBCPTH IMNCpHOAA CCTCBOTO HAIIPAKCHUA
Hazaa (ucmonb3yercss nudpoBas nuHus 3aaepkku). B IICII wumerorcs cymMMmaropsl, T€ HaKaIllJIUBaIOTCS
MIHOBEHHBIE aKTHBHbIE, peakTHUBHbIE U mosHble MommHOCTH. L[CII Takxke ompenenser AEWUCTBYIOIIME 3HAYCHUS
TOKOB MW HAIpPsOKCHUA MCTOAOM CYMMHPOBAHHA KBaJApaTOB MIHOBCHHBIX 3H21‘ICHPII>1, HHTCITPUPOBAHUCM U
U3BJICYCHHEM KOPHSI.

Uepes kaxayro 1 cekynay mMukpokoHTposuiep cuuthiBaeT ¢ L[CII HakomieHHyI0 aKTUBHYIO, PEAKTUBHYIO U
MIOJIHYI0 DHEPrur0. MUKPOKOHTPOJUIED IPOU3BOAUT CYMMHMPOBAHME W HAKOIUICHHE AKTMBHOM U PEaKTHUBHOMU
SHEPrUU B SHEPrOHE3aBHUCHUMOMN MaMSATH B COOTBETCTBUU C TEKYLIUM TapudoMm BO BceX MaccuBax 0a3bl JaHHBIX U
pacucT 3HAYCHUA q)HSI/II-IGCKI/IX BCJIIMYMH, HNPUBCIACHHBLIX B Ta6n1/1ue 5. Takxe B 3HCpFOH€3aBI/ICI/IMOﬁ IIaMATHU
COXpaHSAIOTCS TNPOPUIM MOIMHOCTH M JKypHaibl coObITHi. [lo 3HakKaM aKTUBHOW W PEaKTUBHON SHEPTHH
olpezenseTcss HoMep KBajapanTta 1nosHoi mouHoctu. L{CII Takke mpon3BOIUT TeHEpaluio TOBEPOUYHBIX UMITYJIbCOB
JUIS aKTUBHOW U PEaKTUBHOM 3Hepruu. MUKPOKOHTPOJUIEP B 3aBUCUMOCTH OT YCTAaHOBJICHHOIO PEKUMa OTIPABISET
9TU UMITYJIBCBI HAa UMITYJIBCHOC BBIXOIHOC yCTpOﬁCTBO CUYCTUYHMKA - CBCTOAHUOA.

PaGora onThyecKMX M AIIEKTPUUYECKHMX HMITYJIbCHBIX BBIXOJIOB, a TaKXe BCTPOCHHBIX YacOB PEaJbHOTO
BPEMEHU aHAJIOIMYHO paboTe CYeTYHKA B MajIorabapuTHOM KopIyce.

JlaTyuku BCKPBITHSI KOPIyCa CUETYMKA M JATYUK BCKPBITHS KPBIIMIKK KIEMMHOW KOJOIKH (DPUKCHPYIOT B
KypHaJie COOBITUI BpeMs M 1aTy BCKPBITH/3aKpBITHS, B TOM YHCJIE€ U MIPU OTCYTCTBUH HAIIPSHKEHUS CETH.

Jus  oroOpaskeHHsT M3MEPEHHbIX W  HAKOIUIEHHBIX JIaHHBIX Ha IUIaTe€ CYETYMKAa  YCTAHOBJICH
xunkokpucramnueckuii naaukatop (OKKM). Pexumsbr padotst JKKU npusenens: B Ilpunoxxenun I'. MHaukaTop
paboTocrocoOeH BO BCeM TeMIIEpaTypHOM auama3oHe paboTsl cueruynka oT muHyc 40 °C go mmoc 70 °C.
VYnpasnenue pexumamu KK ocymiecTBisieTcst ¢ MOMOIIbIO IBYX KHOIIOK JUISL «JTUCTAHUS» PEKUMOB BIEPE WIH
Ha3ajd. JlaHHbIEe KHOIIKM CIIy’KaT TaKKe Ul BKJIIOUEHMs] CUETYMKA IPU OTCYTCTBUHU CETEBOro MHUTaHUs. B sTom
pPEeXKHUME BO3MOKHO CUMTHIBAHWE HAKOIIJICHHBIX IOKA3aHUI CUeTUHKA.

Jlnsi muTaHUs y3JI0B CUETYMKA HMMeEeTcsl OJIOK MUTaHWs, KOTOPBIA BhIpabaThiBaeT Hampspbkenue 3,3 B mos
MUTAaHUsI OCHOBHOM cxeMbl U 12 B 71t nutanus nHTepEiCHBIX 1eTel.

CueTurK B 3aBUCUMOCTH OT UCIIOTHEHUSI MOXKET UMETh ITU(POBBIC KAHAIBI CBSI3U:
. 1o nByx uHTepdericoB RS-485;
. OITOIIOPT;
. untepdeiicer 2G, 4G, 2G+NB-IoT;

10



. unrepderic PLC/RF, paboraromnuii B ctangapre G3;
. panuounnTepdercel, paboTaromue B He JIMLIEH3UPYEeMbIX Auana3oHax yactoT 433 MI'u unu 868 MIm.

Nutepdeiicet RS-485 u BHemHuWe aHTEHHBI APYTHMX WHTEPPEHCOB MMEIOT TaJbBAHHMYECKYIO H3OJAIMIO OT
BXOJIHBIX Lleneil. DieKTpuueckasi mpouHocTh u3oisiuuu cocrasisietr 4000 B (nelicTByromee 3Hauenue). B npaiiBepax
uHtepdeiicoB RS-485 ucnonp3oBaHa MUKpOCcXeMa ¢ HArpy304HOM CIOCOOHOCTHIO Ha 256 BXOMIOB. DTO O3HAYACT,
YTO K IIKHE nHTepdeiica MOKHO MOIKIIOUUTE 10 255 CYETYMKOB JAaHHOTO THUIIA.

5.3 KOHCTpYKTHBHO CUYETUMK B KOpIIyCE€ C YCTAaHOBKOM Ha JIMH-PEHKY COCTOUT M3 KOpIyca, KIEMMHOU
KOJIOZIKM C YCTaHOBJICHHBIMU Ha HeW OMCTaOMJIBHBIM peiie B IenH (a3bl U IIYHTOM B LIENU HEUTPAIH, KPBIIIKH
KOpITyca, IMIMJIb/A, KPBIIIKH KJIEMMHOM KOJOIKM M COOpKH U3 2 miat: 0J0Ka MUTaHUS C U3MEPUTESIMA U OCHOBHOM
IUIATHI.

Ha mutate 6moka mutaHusi coOpad OJIOK MUTaHUS cUYeTYMKa, biok mutaHus GopMUPYyeT TpH TalbBaHUYECKU
pa3BsA3aHHBIX HAIIPSKCHUN:

. IBa HampspKeHUs S B — nis nutanus nu3ameputeneit enu Gassl U eNU HEUTpau;
. 12 B — w1t nuTaHus MUKPOKOHTPOJIJIEpA CYETUNKA U UHTEP(PEHCHBIX HETICH.

Curuansl ¢ HIYHTOB B LCIIAX (1)213]:1 n HeﬁTpaHH, a TaKXKX€ CUTHAJbI C ,Z[@HHTeﬂeﬁ HaIpsKCHUA ITOAAK0OTCA HA BA
HU3MEpUTENIs, B cocTaBe KOTOpbIX MMeroTcsa ALLIT myist u3mepeHust 3HaueHU HaNPSHKEHUS U TOKA.

MUKpOKOHTPOJUIEp PACIOIOXKEH HAa OCHOBHOHM IIaTe YIpaBiseT BCEMH y3JIaMH cueTdyuka. B ero mamstu
XpaHUTCS BCTPOEHHOE MporpamMmHoe obecredenne cuetunka (nmanee BIIO), cocrosiiee u3 MeTpPOIOTHYECKH
3HAUMMOW dYacTh (KanuOpoBOUYHBIE KOI(PPHUIIMEHTHI, TaOJMIIa TEPMOKOPPEKIIMM YacOB pPEaJbHOTO BpPEMEHH,
(GYHKIMK U3MEpPEHHs U pacueTa SHEPIUU M MapaMeTpoB), U METPOJOTMUECKH HE 3HAUMMOU YacCTH, KOTOpPask MOXKET
OOHOBIIATBCST 4Yepe3 mudpoBbie HHTEphENUCH cyeTunka. 3MeHeHue MeTpojoruyecku 3HauuMoil vactu BIIO
BO3MOJXHO TOJIBKO ITPU BCKPBITOM CHCTUUKA U IPOBOAUTCS IMPU BBIITYCKE CHCTUMKA UJIU IIPU €TO PCMOHTC.

MUKpOKOHTpOJUIEp cueTunmka dvepe3 nBa mnocienoBarenbHbiX uHHTEpdeiica (UART) mpousBoautr obmeH
nHpopMmanuelr ¢ umaMmepurensimu; o uHTepdeiicy 12C - snepronezaBucumoit mamsateio (maiee EEPROM), c
npaiiBepom untepgeiica RS-485 u mogynem GSM no nocnenoBatensHbiM HHTEpPeiicam (UART).

Kaxnyro 1 cexyHIy MUKPOKOHTPOJUIEP CUMTBHIBAET C KaXKIAOIO M3 M3MEPUTENIEH aHHbIE (HAIpsDKEHUE, TOK,
aKTUBHYIO, PEAKTUBHYIO U IOJIHYIO MOLIHOCTb). MUKPOKOHTPOJUIEP NPOU3BOIUT MHTETPUPOBAHUE M COXPaHEHHE
aKTUBHOM M PEAaKTUBHOW SHEPrHMM B SHEPrOHE3aBUCHMOM MaMSATH B COOTBETCTBMU C TEKYHIMM Tapu(poM BO BCEX
MaccuBax 0a3bl JaHHBIX W pacyeT 3HaueHUs (PU3NUECKUX BEIMYHMH, NMPUBEACHHBIX B Tabmuie 5. Takke B
HHEProOHEe3aBUCUMOM MaMATH COXPAaHSIOTCA MPO(GUIM MOIIHOCTH M XypHaibl coObiTuil. Ilo 3HaKam akTHBHOHU H
PEaKTUBHON SHEPruM OHpEIeNsieTcs HOMEep KBaJpaHTa MOJHOW MOIIHOCTH. MUKPOKOHTPOJIED HPOU3BOIUT
TeHEpaLUIO [IOBEPOUYHBIX UMITYJIbCOB JUIsl aKTUBHOM M PEAKTUBHON 3HEPTUU. MUKpPOKOHTPOJIIEP B 3aBUCUMOCTH OT
YCTaHOBJIEHHOTO PEXHMMa OTIPABIISIET 3TU MMITYJIbChl HA UMIIYJIbCHBIE BBIXOJHBIE YCTpOWCTBa cyeTuynka. PabGora
ONTUYECKUX U AIIEKTPUUECKHX UMITYJIbCHBIX BBIXO/IOB, a TAKXKE BCTPOCHHBIX 4aCOB PEAIbHOTO BPEMEHU aHAJIOIMYHO
paboTe cueTdyrka B MaJIOrabapuTHOM KOpITyCe.

I[JBI OTO6pa)K€HI/I$I N3MCPCHHBIX n HAaKOIIJICHHBIX JaHHBIX Ha IJIaTe cueTunKa YCTaHOBJICH
xuakokpucraummaeckuit naaukatop (OKKHM). Pexumbr padotsr )KKU npusenensr B [Ipunoxenun I'. Unaukarop
pabotocriocobeH B TemmepaTypHoMm auanazoHe oT MuHyc 40 °C mo +70 °C. VYmpaenenue pexxumamu KKU
OCYILIECTBIISIETCS C TOMOIIbIO OJHOM KHOMKH. [laHHas KHOMKa CIIy)KaT TakKe AJis BKJIIOUYEHHS CYETUHKA IPHU
OTCYTCTBHU CCTCBOI'O MATAHU. B sTtom PCKUMC BO3MOKHO CHUTBIBAHHWC HAKOIIJICHHBIX IIOKa3aHUil cueTUHKa.

54 KoncrpyktuBHo cuetunk B kopnyce CIIUJIMT cocrouT wu3 kopmyca, KIEMMHOM KOJOAKH C
YCTaHOBJICHHBIMU Ha Heil OMCTaOMIIBHOM pesie U TpaHC(OPMATOPOM TOKA, KPBIKHU KIEMMHON KOJOJKH, JIULEBON
MIAHENH, KPBIILIKA OTCEKa MOAYJIS CBSI3U U IUIAThI CUETUHKA.

Crpykrypa u pynkunonupoBanue cuetdrka B kopmyce CIIJINT momHOCThIO aHAIOTUYHO paboTe CUeTYHKA B
KOpITyCE C YHUBEPCAJIbHON YCTAHOBKOM CO CIEAYIOIHUMH OTIUYUSIMHU.

CueTunk HE UMEET BCTPOSHHOTO WHAMKATOpa. Jlias oToOpakeHWs MaHHBIX HCIOIB3YeTCS BBIHOCHOM
MHMKATOp, CBSI3b C KOTOPBIM OCYIIECTBISIETCS IO paauouHTepdeiicy, paboTaionieMy B HE JUIEH3UPYEMOM
nuanaszone yactoT 868 MI'1. Pexxumbl HHAMKAIMK U YIIPaBICHUSI KHOTIKAMU Ha BBIHOCHOM HMHJIMKATOPE MOJHOCTHIO
AQHAJIOTUYHBI PEKUMaM CYETUHKA B KOPIIYCE C YHUBEPCATbHOM YCTaHOBKOM.

CyeTunKy UMeeT BO3MOXKHOCTh YCTAaHOBKH MOAYJIs CBs3U. VI3 BCTpOEHHBIX MHTEp(ENHCOB UMEETCS ONTONOPT
u MoxeT umetbest uHTepdeiic 2G/NB-IoT unu 4G.

CyeTuynK MMEET OTCEK JUIs YCTAHOBKH pe3epBHOI Oatapeiiku Tunopasmepa 1/2AA c nanpsbkeHuem 3,6 B.
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6 METPOJIOI'MYECKHUE XAPAKTEPUCTHUKHA

6.1 [Ipenen nmomyckaeMoro 3HA4Y€HUS OCHOBHOW TOTPEIIHOCTH HW3MEPEHUS] aKTUBHOW(PEAKTUBHOIN)
SHEepruu JoJkeH coorBeTcTBOBaTh TpeboBanusiM ['OCT 31819.21-2012 (yuer akTUBHOW 3Hepruu kimacc 1)

I'OCT 31819.23-2012 (yueT peakTUBHOM 3HEpruu kiacc 1 u 2).

[TorpenrHOCTh MpY MU3MEPEHUH AKTHBHOW YHEPTHH MPUBECHA B Ta0HUIIe 7.

Tabmuna 7. IlorpenrHocTs Ipu U3MEPEHUN aKTUBHOM SHEPTUN

3HaueHue ToKa Koaddumment momHocTn [Ipenensl OCHOBHOM MOTPENIHOCTH, %
0,05:16<I<0,1-16 1,0 +1,5
0,116 <1 < Imakc 1,0 +1,0
0,1'I6<I<0,2:I6 0,5L; 0,8C +1,5
0,216 < I < Imakc 0,5L; 0,8C +1,0
02:I6<I<Io 0,25L +3.5
02:I6<I<Io 0,5C +2.5

[Ipumeuanue: 3neck u nanee L — unayktuBHas Harpy3ka, C — eMKOCTHAs Harpy3Ka.

[NorpemHocTh MY U3MEPEHUH PEaKTUBHOM SHEPTUU MTpUBEACHA B TaOuIe 8.

Ta6muia 8. ITorpenHocTs Npu U3MEPEHUN PEaKTUBHON SHEPTHU

[Ipenenst oCHOBHOM MOrpeIHOCTH, %, IS
3Ha4YeHHE TOKa Koadpumument sing CYETYHKOB KJ1acca TOYHOCTU
1 2

0,05:16 <1<0,1+I6 1,0 +1,5 +2.5
0,1:16 <I < Imaxc 1,0 +1,0 +2.0

0,1'16<1<0,2+16 0,5L; 0,5C +1,5 +2.5
0,2+16 < I < Imaxc 0,5L; 0,5C +1,0 +2,0

0,2+16 < I < Imaxc 0,25L; 0,25C +1,5 +2.5

JlnanazoH W3MEpEeHUss U OCHOBHAs IOIPEIIHOCTb M3MEPEHUs] aKTUBHOW (PEaKTMBHOW)/IOIHOM MOIIHOCTH,

HaIpsDKEHUs, TOKAa U YaCTOTHI IPUBEICHBI B Ta0uMIIe 1.

6.2 JonomHuTenbHas NMOTPENIHOCTh CYETUYHMKA MPU M3MEPEHUU aKTUBHOW (PEaKTMBHOM) SHEPIHH, TOKA,
HaNpsOKEHNs, YCTAaHOBUBLIETOCS OTKJIOHEHUS HaNpsDKEHUS NEPEMEHHOI0 TOKA, OTPULATENBHOIO U MOJIOXKUTEIBHOIO
OTKJIOHEHUS HAIPSDKEHHs IEPEMEHHOT0 TOKa, K0 (dUIIMEeHTa MOUTHOCTH U YaCTOThl IEPEMEHHOT0 TOKa, BbI3BaHHAs
M3MEHEHHEM TeMITepaTyphbl OKPY>KAIOIIEro Bo3yxXa JObKHA ObITh HE Oosee (cpeqHuil TeMiepaTypHblid K03 GUIeHT
- %/°C):

IIPU U3MEPEHUH aKTUBHOM SHEepruu (cM. Tadbnuity 9).

Tabmuma 9. JlomomHUTENbHAsT MOTPEUIHOCTh CUYETYMKA NMPU U3MEPEHMH AaKTUBHOM SHEPrHU MpPU HW3MEHEHUH
TEMIIEpaTypbl OKPYKAKOLIEro BO3AyXa

Koaddunment . .
3HaueHue TOKa MOIIHOCTH Cpennmii Temneparypabiii ko3 duiuent, %C, e 6omee
0,116 <1< Imakc 1,0 0,05
0,216 < I < Imaxc 0,5L 0,07

NIPY U3MEPEHUH PEaKTUBHOI SHepruu (cM. Tadmuiy 10).

Tabmuna 10. JomoaHUTENBHAS TOTPENTHOCT CYSTUMKA TTPH U3MEPEHUN PEAKTHBHOM YHEPTHH MPU W3MEHEHUHU
TEMIIEPaTypPbl OKPY>KAIOIIETO BO3/1yXa

Cpennuii TemneparypHsiii koadduuuent, %C, He domnee, 1
3HavYCHHE TOKA Koaddunuent CYCTUYMKOB KJIacCa TOUHOCTH
sin @ 1 2
0,116 <T < Imaxc 1,0 0,05 0,10
0,2+16 < I < Imaxc 0,5L; 0,5C 0,07 0,15

OpH HM3MEPEHHH TOKA, HANPSHKCHMS, YCTAHOBUBIIETOCS OTKJIOHCHUS HAIPsDKCHHs IEPEMEHHOTO TOKa,
OTPHLIATEIIFHOTO M TOJIOKHUTEIBHOTO OTKJIOHCHUS HANPSHKCHHs NMEPEMEHHOr0 TOKa, KOA(P(UIMEHTa MOIIHOCTH U
YaCTOTHI IEPEMEHHOT0 TOKA CpeTHUI TeMneparypHbiil ko duuuent e 6onee 0,05 %/°C.

6.3 JlononHUTENbHAS MOTPEIIHOCTh CYETYMKA IPU M3MEPEHMM AKTUBHOM (pEakTHUBHOM) 3HEPrUU IpU
W3MEHEHUH HalpsDKEHUs OT HOMUHAJIBHOTO 3HAYEHUS:

MIPY U3MEPEHUHN aKTUBHOM 3Hepruu (cM. Tabmuiry 11).
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Tabmuna 11. JlomoaHUTENbHAS MOTPEIIHOCTh CYETYHMKA MPU U3MEPEHHHM aKTUBHOW SHEPTUU TMPU W3MEHEHUU
HAIIPsKCHUA OT HOMUHAJIBHOTO 3HAYCHU S

Jlnarna3oH HanpsKeHUst 3HaueHue ToKa Koo uumenr Tpenensl RONONHHTENLHOH
MOIIIHOCTH MOTPETHOCTH, %
0,05+16 < I < Imakc 1,0 +0,7
N < N 9 b 9

0,9+ Unom <U < 1,1-Unom 0.1+16 < I < Imakc 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 0,116 < I < Imakc 0,5L +3.0

U <0,8Unom

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

U > 1,15'Unom

NIPY U3MEPEHUH PEaKTUBHOM SHEepruu (cM. Tadbmuiy 12).

Tabmuma 12. JlonmonHUTeNbHAS MOTPEIIHOCTh CYETUYMKA MPH U3MEPEHUN PEaKTUBHOW SHEPIUU NMPH W3MEHEHUH
HaIpPsLKEHUs 0T HOMUHAJIBHOTO 3HAYECHHUS

[Ipenenbl AOMOTHUTENBHOM
Jlnana3oH HanpsKEeHUst 3HayeHue TOKa Koaq)(.bHHHGHT NIOTPEIIHOCTH, 9, UL CYCTIHKOB
sin @ KJIacCa TOYHOCTH
1 2
0,05+16 < I < Imaxc 1,0 +0,7 +1,0
. < . 9 9 9 9
0,9+ Usom <U < 1,1+ Unom 0,116 < I < Imaxc 0,5L; 0,5C +1,0 +1,5
0,8+Unom <U <0,9+Unom 0,05+16 < I < Imakc 1,0 +2,1 +3,0
nu
1,1*Unom < U < 1,15+ Unom 0,1+I6 <1< Imaxc 0,5L; 0,5C +3.0 +4.5
U <0,8*Unom
u 0,05+16 < I < Imakc 1,0 or +10 mo -100
U>1,15+UnomMm
6.4 JlomomHUTEIFHAS TIOTPEITHOCTh CYETYMKOB MPY U3MEHEHUH YacTOTHI B Tipeaenax 42,5 + 57,5 I'u:

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

Tabmuna 13. JlomonHUTENBHAS TOTPEITHOCTh IPU U3MEPEHUH aKTUBHOW IHEPIHH CUCTYMKOB MPH M3MEHEHUH
4acToThl B mipenenax 42,5 + 57,5 '

3Ha4yeHHE TOKa Koo durment mourHocTu IIpenesnbl JONOJHUTENBHON OIPEMIHOCTH, %o
0,05:16 <1 < Imaxc 1,0 +0,5
0,116 <1 < Imaxc 0,5L +0,7

MIPY U3MEPEHUHN PEAKTUBHOU YHEPTHH (CM. Tabmuiry 14).

Tabmuna 14. JlonosHATETBHAS TTOTPEITHOCTh IPU U3MEPEHUN PEAKTUBHON YHEPTHH CUETUYMKOB MTPH M3MEHEHUHN
4acToThl B mipenenax 42,5 + 57,5 '

[Ipenensl JOMONMHUTENBHON MOTPEIIHOCTH, Y0, AJIs
3HavyeHHe ToKa Koaddumment sin ¢ CYCTUYHMKOB KJIacCa TOUHOCTH
1 2
0,05+16 < I < Imakc 1,0 +1,5 +2.5
0,116 <I < Imaxc 0,5L; 0,5C +1,5 +2.5
6.5 JomnonHuTtenbHas MOrPEUIHOCTh CUETYMKOB, BbI3BAaHHASI FAPMOHUKAMU B LEMSAX TOKA U HAMPSIKEHUS

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

Tabmuna 15. JlomosHUTENBHAS TOTPEITHOCTh CUETYMKOB, BBI3BAHHAs TAapMOHMKAaMH B IEMSIX TOKa U
HaIpPsLKEHUS TPU U3MEPEHUU aKTUBHOM SHEPTUU

[Ipenensl ONOTHUTENBHON

3HaueHue ToKa Koaddbunuent Momuoctu
b m MOTPEITHOCTH, %

0,5 +Imaxc 1,0 +0,8

13




6.6 JloTIoTHUTENbHAS TTOTPEITHOCTh CYETYNKOB, BBI3BAHHAsI CyOrapMOHHMKAaMH B LIETIH TIEPEMEHHOTO TOKa
IpY U3MEPEHUH aKTHBHOM 3HEpruu (cM. Tabnuiry 16).

Tabmuma 16. JlononHuTeNbHAS MOTPEIIHOCTh CUETUYMKOB, BBI3BAHHASI CyOrapMOHHMKAaMH B LIEMH MEPEMEHHOTO
TOKa ITPY U3MEPEHNHU AKTUBHOM DHEPIUH

[Ipenenbl AOMOTHUTENBHOM

3HaueHue TOKa
MOTPEIHOCTH, %o

Koaddumment momuoctr

0,516 1,0 +3,0

6.7 JlonosmHUTENbHAS TOTPEMIHOCTD U3MEPEHUS aKTUBHOM (PEaKTUBHOMN) 3HEPTUH, BbI3BAHHAS IIOCTOSHHOU
COCTaBJIAIOLIEH M YETHBIMU FaPMOHMKAMH B LIETIH IEPEMEHHOTO TOKA!

MIPY U3MEPEHUHU aKTUBHOM 3Hepruu (cM. Tabmuity 17).

Tabmuna 17. [lomonHWTENbHAS TOTPEUTHOCTh HW3MEPEHUS AaKTUBHOW OSHEPryd, BBI3BAHHAS ITOCTOSITHHOW
COCTaBHHIOHIGﬁ " YCTHBIMU T'ApMOHUKAMH B ICIIU ICPCMCHHOI'O TOKa

[Ipenensl 4ONOTHUTENBHOU

3HaueHue ToKa
MOTPEIHOCTH, %

Koadpumment momnoctn

0,71+ Imaxc 1,0 +3.0

MIPY U3MEPEHUHN PEAKTUBHOU YHEPTHH (CM. Tabmuiry 18).

Tabmumna 18. JlomomHUTENbHAs TOTPENTHOCTh M3MEPEHHsI PEAKTUBHOW HHEPTHH, BbI3BaHHAS ITOCTOSITHHOW
COCTaBHHIOHIGﬁ " YCTHBIMU T'ApMOHUKAMH B LCIIU ICPCMCHHOI'O TOKa

[Ipenensl JOMONMHUTENBHON MOTPEIIHOCTH, Y0, AJIs
CUCTYHMKOB KJIaCCa TOUHOCTHU

3HaueHue ToKa

Koaddunment sing

1 2
0,71+ Imaxc 1,0 +3.0 +6,0
6.8 JlonoTHUTEIbHAS IOTPEITHOCT H3MEPCHHS aKTHBHOM SHEPTUH, BhI3BaHHAS HCYCTHBIMH TapMOHHKAMH

B IIETIM IEPEMEHHOT0 TOKA ITPU U3MEPEHUHU aKTUBHOM SHepruu (cM. Tadbmuiy 19).

Tabnmuua 19. JlomonHuTenbHas MOTPEIIHOCTh HW3MEPEHUs AKTUBHOW HHEPIud, BbI3BAaHHAS HEUYETHBIMU
FapMOHHMKAaMU B LIENH [IEPEMEHHOTO TOKA IIPU U3MEPEHUU aKTUBHOW SHEPIUU

3Ha4yeHHE TOKa Koaddurment MouHoctu IIpenesnbl JONOJHUTEIBHON OIPEMIHOCTH, %o

0,516 1,0 +3,0

6.9 JlononHUTENbHAS NOTPEIIHOCTh U3MEPEHUS] AKTUBHOM(PEAKTUBHOM) 3HEPIUH, BbI3BaHHAS IIOCTOSIHHOM
MarHUTHOW MHIYKIIMEH BHEITHETO IPOUCX 0K ICHHSL:

IIPY U3MEPEHUH aKTUBHOM HEpruu (cM. Tabnuity 20);

Tabmuma 20. [lomonHuTenbHAs MOTPEUIHOCTh M3MEPEHHs] aKTUBHOW SHEPrHH, BBI3BAHHAs IOCTOSHHOM
MarHUTHOM MHYKIMEN BHEIIHETO POUCX 0K ICHUS:

3HadeHue TOKa Koadhumment momHoctn [Tpenenbl JOMOTHUTENBHOM MOTPEIIHOCTH, %

16 1,0 +2,0

MIPY U3MEPEHUHN PEAKTUBHOU YHEPTHH (CM. Tabmmiry 21).

Tabmuna 21. JlomomHUTENbHAs TOTPEUTHOCTh M3MEPEHHsI PEaKTUBHOW HHEPTHM, BbI3BaHHAS ITOCTOSIHHOW
MAarHUTHOM MHAYKIMEN BHEIIHETO MPOUCXOKICHHUS

[Ipenensl qOMOMHUTENBHON MOTPEMIHOCTH, Yo, TS

3HavYCHHE TOKA Koaddunment sing CYCTYMKOB KJIacCa TOYHOCTH

1 2
10 1,0 +2,0 +3,0
6.10 JlonosmHUTENBbHAS NOTPEUIHOCTh U3MEPEHNS aKTUBHOM (PEAKTUBHOM) SHEPIUH, BbI3BaHHAsI MarHUTHOU

WHIYKIHUEW BHEIHero npoucxoxaenus 0,5 mTi:
MIPY U3MEPEHUHN aKTUBHOM SHEpruu (cM. Tabmuiry 22);

Tabmuna 22. JlomonaHUTENbHAsT TIOTPEITHOCTh HM3MEPEHUsS AaKTUBHOM OJHEPrWH, BbI3BaHHAs MarHUTHOW
MHIYKIKEW BHelHero npoucxoxaenus 0,5 mTn

3Ha4yeHHE TOKa Koaddurment MouHoctu [Ipenenbl JONOJIHUTENBHON NOIPEIIHOCTH, %o

16 1,0 +2,0

IpY U3MEPEHUH PEAKTHUBHOM SHEepruu (cM. Tadbmuiy 23).
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Tabmuma 23. JlomonHWTENbHAs TOTPEIIHOCTh H3MEPEHHUS PEAKTUBHOW SHEPTUH, BBI3BAaHHAs MarHUTHOW
MHIYKIKEH BHelHero npoucxoxaenus 0,5 mTn

3HadeHue TOKa

Koaddunment sing

[Ipenensl qONOMHUTENBHONM MOTPEMIHOCTH, %0, 1711 CUETUYHKOB

Kj1acCa TOYHOCTH

1 2
16 1,0 +2,0 +3,0
6.11 JlononHuTENnbHAs ~ MOTPEIIHOCT,  M3MEPEHUS  aKTUBHOW(PEAKTMBHOM)  HSHEPrUH,  BbI3BaHHAs

BOSILGIZCTBPIGM PaaO4aCTOTHOI'O SJICKTPOMArHuTHOI'O ITOJIA:

MIPY U3MEPEHUHN aKTUBHOM dHEpruu (cM. Tabmuity 24);

Tabmuna 24. JlomosHUTENbHAST TOTPEIIHOCTh HM3MEPEHHWs aKTUBHOM SHEPryuu, BBI3BAaHHAs BO3JICHCTBHEM
PaO4YacTOTHOTO JIEKTPOMArHUTHOTO TOJIS

3HadeHne ToKa

Koaddunment Mmomuoctu

[Ipenensl JOMOTHUTETLHOM MOTPEIIHOCTH, %0

16

1,0

+2,0

MIPY U3MEPEHUHN PEAKTUBHOU YHEPTHH (CM. Ta0bmuiry 25).

Tabmuna 25. JlomonaHUTENbHAS TMOTPENIHOCTh W3MEPEHUS PEAaKTUBHON HDHEPTHM, BBI3BAHHAS BO3JICHCTBHEM
PaOYacTOTHOTO JIEKTPOMArHUTHOTO TOJIS

[Ipenensl JONOMHUTENBHON MOTPEMIHOCTH, %0, 1711 CYETUYHKOB

3HayeHue Toka Koadduument sin ¢ KJIacCa TOYHOCTH
1 2
16 1,0 +2,0 +3,0
6.12 JlononHuTeNnbHAs ~ MOTPEIIHOCTh  M3MEPEHUS  aKTUBHOW(PEAKTMBHOM)  HSHEPrUH,  BbI3BAaHHAs

BOSILGIZCTBPIGM KOHAYKTUBHBIX ITOMEX, HABOAMMBIX paaArO4YaCTOTHBIMU IIOJISIMU:

MIPY U3MEPEHUHN aKTUBHOM dHEpruu (cM. Tabmuiry 26);

Tabmumna 26. JlomosHUTENbHAST TOTPEIIHOCTh HM3MEPEHWs AKTUBHOM SHEPryuu, BBI3BAaHHAs BO3JICHCTBHEM

KOHAYKTUBHBIX ITOMEX

3HadeHne ToKa

Koaddumment Mmomuoctu

[Ipenensl JONOTHUTETLHOM MOTPEIIHOCTH, %0

16

1,0

+2,0

MIPY U3MEPEHUHN PEAKTUBHOW YHEPTHH (CM. Tabmuiry 27).

Tabmuna 27. JlomonaHWTENbHAS TMOTPEIIHOCTh W3MEPEHUS PEaKTUBHOM HDHEPTHH, BBI3BAHHAS BO3JICHCTBHEM

KOHAYKTUBHBIX ITOMEX

[Ipenenbl 1ONOIHUTENBHON OTPEMIHOCTH, %, AJISl CYUETUMKOB
3Ha4YeHHE TOKa Koaddumment sing KJIacCa TOYHOCTH
1 2
16 1,0 +2,0 +3,0
6.13 JlononHuTENbHAs ~MOTPEHIHOCTh W3MEPEHUs aKTHBHOM  (PEaKTHBHOM) SHEPruM, BbI3BaHHAA

BOSILGIZCTBPIGM HAaHOCCKYHIHBIX UMITYJIbCHBIX ITOMEX:

MIPY U3MEPEHUHN aKTUBHOM SHEpruu (cM. Tabmuiry 28);

Tabmumna 28. JlomoysHUTENbHAS TOTPEIIHOCTh HM3MEPEHHs AKTUBHOM SHEPruu, BBI3BAaHHAS BO3JICHCTBHEM
HaHOCGKyH,Z[HBIX I/IMHy.HBCHBIX IIOMEX

3HadeHne ToKa

Koaddunment Mmomuoctu

[Ipenensl JONONHUTEIBLHON MOTPEIIHOCTH, %o

16

1,0

+4,0

MIPU U3MEPEHUH PEaKTUBHOM 3Hepruu (cM. Tadnuity 29).

Tabnuua 29. JlonmojgHUTENbHAs MOTPEIIHOCTh M3MEPEHHUS PEaKTUBHOM SHEPruu, BBbI3BAHHAS BO3/CHCTBUEM
HAHOCCKYHAHBIX UMITYJIbCHBIX ITOMCX

[Ipenenbl 1ONOIHUTENBHON OTPEMIHOCTH, %, AJISl CYUETUMKOB
3Ha4yeHHE TOKa Koadpumment sing KJIacCa TOYHOCTH
1 2
(g 1,0 +4,0 +4,0
6.14 JlononHuTENbHAs ~MOTPEHIHOCTh W3MEPEHUs AaKTHBHOM  (PEaKTUBHOM) DSHEPruM, BbI3BaHHAA

(YHKIIMOHMPOBAHUEM BCIIOMOTATEIbHBIX YacTeil:

MIPY U3MEPEHUHN aKTUBHOM sHepruu (cM. Tabmuiry 30);
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Tab6muna 30. JlonoaHUTENbHAS TOTPENTHOCTh U3MEPEHHUST aKTUBHOM YHEPTHH, BhI3BaHHAS (DYHKIIMOHUPOBAHHUEM
BCIIOMOTaTeJILHBIX YacTeH

3HayeHHE TOKa Koa¢ddurment MmourHoctu [Ipenenbl JONOJHUTENBHON NOIPEIIHOCTH, %o

0,05:16 1,0 +0,5

MIPY U3MEPEHUHN PEAKTUBHOU YHEPTUH (CM. Tabmuiry 31).

Tabmuma  31.  JlomosHWTENbHAsE  TOTPEUTHOCTh  M3MEPEHHS]  PEAaKTUBHOW  DHEPrHH,  BbI3BaHHAs
(YHKIIMOHUPOBAHMEM BCIIOMOTaTEIIbHBIX YacTel

[Ipenensl qONOMHUTETBHON MOTPEMIHOCTH, %0, 1711 CUETUYHKOB
3HayeHue Toka Koapduument sing KJIacCa TOYHOCTH
1
0,05:16 1,0 +0,5 +1,0

6.15 Camoxon

IIpu oTcyTCTBUM TOKA B TOKOBBIX M3MEPUTENBHBIX LEMSIX U 3HAUEHUM HanpspkeHus paBHOM 1,15-UHOM cueTunk
HE JIOJDKEH PETUCTPUPOBATH DHEPTHUIO.

6.16 CTtapTOBBIil TOK

[Tpu M3MepeHNr aKTUBHOM 3HEPTrUM CUCTUUK JOJDKEH BKITFOUATHCS M MPOJOIDKATh PETUCTPUPOBATH IMOKA3aHUS
mpu Toke [=0,004 <16 (cosp=1).

IIpn u3mMepeHnn peaKTUBHOM dHEPIUU CYETYUK JOJDKEH BKIIFOYATHCA U IIPOJAOJDKATH PETUCTPUPOBATh IIOKA3aHUS
pu Toke (sin @=1):

kiacc 1 —1=0,004-10;

xiacc 2 — [=0,005-16.

7 KOHCTPYKTHUBHBIE TPEBOBAHMUSA

7.1 Konctpykuus cuerunka ynosnerBopsieT TpedoBanusm ['OCT 31818.11-2012.
7.2 OTtBepcTus Ui 3a)KMMa IPOBOJAOB UMEIOT AMAMETPOM HE MEHEE:

- CUJIOBBIX IIeTICH — HEe MeHee 7 MM;

- UHTEPQEICHBIX 1IeTIel — He MeHee 2 MM.

7.3 Cxema NOoJKII0YEeHHs CYETYNKOB U MapKUPOBKA BBHIBOJIOB IpuBeieHb! B [Ipunoxenun B.

7.4 I"aGapuTHble pa3mepsl ykazansl B [Ipunoxenuu b.

8 TPEBOBAHUSA HAJEX KHOCTH

8.1 Cpennsist HapaboTka Ha oTka3 Tcp cuerunka He MeHee 350000 u.

8.2 YcTaHOBIIEHHBIN CPOK CITyKObI cueTyrKa He MeHee 35 roja.

9 TPEBOBAHUS CTOMKOCTH K BHEIITHUM BO3JIENCTBUAM

9.1 CueTunK yCTOWYUB K OTHOCUTENILHOM BIIaKHOCTH, ycTaHOBIIeHHOM B 11.6.2 'OCT 31818.11-2012.

9.2 CueTunK BBIACPKMBACT IpPEAEIbHBIE TEMIIEPATYPHBIE YCIOBHS XPAHEHWS W TPAHCIOPTHUPOBKH OT

Munyc 45 °C no umroc 70 °C.

9.3 CyeTyrK COOTBETCTBYET TPEOOBAHHSIM MMPOYHOCTH K MEXAaHUYECKUM BO3JICHCTBUSM B COOTBETCTBHHU C
n.5.2.2T'OCT 31818.11-2012.

10 TPEBOBAHUS K DJIEKTPOMATHUTHON COBMECTUMOCTH
10.1 [o 31eKTpOMarHUTHON COBMECTHMOCTH CUETYHK COOTBETCTBYET TpeOoBanusam 1.7.5 TOCT 31818.11-2012.

11 OINMMCAHUE UHTEP®ENCA MTOJIb30OBATEJIS

CunThiBaHUE TOKA3aHWI AKTUBHOM M PEAKTUBHOW HHEPrUM, narbl M BpemeHu, Bepcuu I[10O, a Ttakxke
NapaMeTpoB CETH MPOU3BOAUTCS C SKUAKOKpUCTaJuMyeckoro uHaukatopa (namee JKKU) wim mo uudpoBbmM
uHTepdeicam.

KKU cuerunka moxxkeT (DYHKIIMOHHPOBATH B JIBYX PEKHMMax: ¢ aBTOMaTUYECKOW CMEHOW pEeXHMa, U CO
CMEHOHN peXMMa 10 KHomke. Ilepnon aBTOMAaTHYeCcKOW CMEHBI PEKUMOB MHIUKALIMM U IIEPEUYEHb Pa3pEeLICHHBIX
PEKUMOB IPOrPaMMUPYIOTCS Yepe3 OANH U3 HUPPOBBIX UHTEP(HENHCOB.

IIpu oTCyTCTBHM HANPSIKEHUS CETH €CTh BO3MOYKHOCTB IIPOCMOTPETh HA MHIMKATOPE HAKOIUICHHBIC 3HAYCHUS
aKTUBHOM PHEPTUM M0 KaKAoMy Tapudy u 1o cymme tapudos. [t 3Toro Hasto HaXKaTh KHOMKY CMEHBI peKUMA.
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Buna )KKU u onucanue BeiBoguMOM nHbopmaruu npusenaeHsl B [Ipunoxenun I'. ApxuBbl, )KypHaJIbl COOBITHI
M JKypHal KadyecTBa CETH MOXHO CYHMTATh TOJBKO MO HUPpoBeIM uHTepdeiicam. IIporpammy-kondurypatop
«DeviceAdjuster.exe» MOXKHO 3arpy3uTh Ha caiiTe www.pulsarm.ru.

O MOAKITIOYEHNUH CUYETUYMKA K UCIIPABHOM AJIEKTPOCETH CBUACTEIBCTBYET MosiBiIeHUE n3o0paxkeHus Ha XKKU u
IIOABJIICHUEC CBCUCHHA CBCTOIUOOA o YacToTa BCHOBIIIEK CBCTOAUOJHOI'0 HHAWKATOpPAa MPOINOpLHUOHAJIbHA
notpebnsgeMoil sHepruu. [lepedenp ommOOK NMpUBEACH B MPHIOKEHUU-BKIaaKe. [losBiaenue 3Hauka Ml TOBOPUT O
TOM, YTO pa3psbkeHa Oarapes. 3HaK ~ IIOKa3bIBAET, UYTO MOTpeOUTENh OTKIIOYeH. [Ipu Hanuuuu HapyIIieHui

KauecTBa CETH B TEKYIIEM pAacyeTHOM IIEpPUOJAE Ha MHAMKATOPE CUETYMKA 3aXKUTaeTCsl 3HAYOK &, KOTOPBIN
cOpacbIBaeTcsi C HACTYIUICHHEM HOBOT'O PACYETHOTO MEPHO/A.

12 YKA3AHUE MEP BE3OITACHOCTH

CueTunK IO CTEHEHU 3alUTBl OT HOPAXCHUA OIDJICKTPUUCCKHM TOKOM BBIIIOJIHCH II0 CXCMC 3allUThlI,
cootBeTcTByronen knaccy 3amutsl [ mo 'OCT 12.2.091-2012.

[IpeaynpexaeHue

. [Tpu HenaexkamemM oOpalieHuu ¢ JIMTHEBOUW OaTapeeii BOZHUKAET OMMaCHOCTh B3PhIBA.

. barapen 3ampemaercs: 3apskaTbh; BCKpPbIBaTbh; 3aMbIKaTh HAaKOPOTKO; IEPEMyThIBaTh IIOJIOCA;
HarpesaTh cBelle 100 °C; noxBeprarb BO3IEHCTBUIO IPSIMBIX COJTHEYHBIX JIyUEH.

. JlutueBblie 6aTapen OTHOCATCS K CIIEUAIEHOMY BTy OTXO/IOB.

13 MNOAI'OTOBKA K UCITIOJIB3OBAHUIO

13.1 OKCITyaTallMOHHbIE OTPAaHUYECHUS

13.1.1 ®a3Hoe HampspKEeHWE, MOABOAMMOE K MapaJUIeIbHBIM LEMSIM CUETYHMKA, HE JOJDKHO MPEBBIIATH
3Hauenus 275 B.

13.1.2 Toxu B nocneaoBaTeNbHbIX LEMIX CUETYMKA HE JOJKHBI IPEBBIIATH TapaMmeTp IMakc.
13.2  MonTtax

13.2.1 W3Bieub CUETYMK U3 TPAHCIIOPTHOM YIIAaKOBKH U IIPOM3BECTH BHELIHUM OCMOTP.
13.2.2 YOGeautcs B OTCYTCTBUM BUAMMBIX OBPEKICHUN, HATMYUU U COXPAHHOCTH IJIOMO.

13.2.3 VcTaHOBUTH CYETUYMK HA MECTO 3KCIUIyaTallUM, NOJAKIIOYUTH LIENU HaNpsHKEHUs U TOKa B
COOTBETCTBUHU CO CXEMOMW, MPUBEICHHON Ha KPBIIIKE KJIEMMHON KOJIOJKH Wiu ykazaHHoW B [Ipunoxenun B. Ilpu
HEOO0XOAMMOCTH TMOJKIIOYUTh CUTHAJIbHBIE U MHTEep(EICHbIE 1IeM B COOTBETCTBUHM CO CXEMOM, NPUBEICHHOM Ha
KpBIIIKE KJIEMMHOM KOJIOAKH WK YKa3aHHOU B [Ipunoxenun B.

[Tpu MOHTaXke cUeT4YMKa MPOBOJ HEOOXOAMMO OYMCTHTH OT U3OJISIUM TaK, YTOOBI HE JOMYCTUThH MOMAJAaHUE
M30JIMPOBAaHHOTO Y4aCTKa MIPOBOJA B 3a)KMMBI, a TAK)KE BBICTYII 3a IIPEIENIbl KOJIOJKN OTOJIEHHOTO y4acTKa IPOBOJA.
JlnaMeTp, MOJKIIOYAaeMbIX K CUYETYMKY MPOBOJOB: He Oosiee 6,5 MM Juist CHJIOBBIX U 1.6 MM Al CHUTHAJBHBIX.
MHOroXHIbHBINA NPOBOJ HEOOXOAUMO 00KaTh HAKOHEUHUKOM COOTBETCTBYIOILETro auamerpa. BcraBuTh npoBoj B
KOHTAaKTHBIM 3axkuM Oe3 mepexocoB. CHayana 3aTATMBAIOT BEpXHUUM BHHT. JlerkuM mojaepruBaHHeM IPOBOIA
yOEXKIatoTCsl B TOM, YTO OH 3a)KaT. 3aTeM 3aTSITUBAIOT HIDKHHUI BUHT. [lociie mepBoii 3aTsHKKH BBDKIATh HECKOJIBKO
MUHYT U NOATSHYTh NpOBOJA €II€ pa3 (CHayajga MOATAHYTb BEPXHUN BMHT, ITOTOM HUXHHI). PexoMeHTyeMblil
MOMEHT 3aTsKKM BUHTOB KJIEMMHOW KONOAKU cocTasiseT 1 H-m.

13.3 [Toakmrouenne uaTEpQEicoB

Cuertunk oOMeHWBaeTcs WHPOPMANMEH C BHEIIHMMH YCTPOMCTBAMH dYepe3 ONTHUYECKHH TOpT |
JONOJTHUTEIbHBIE HHTep(eiichl B cooTBeTcTBUHU ¢ TpoToKosoM CITIOADC unu nporokonom ITYJIBCAP.

13.3.1 Tlogkmrouenue yepes unrepdeiic RS-485

Hcnonuenust cueTynkoB, uMmeromue uaTepdeiic RS-485, mo3Bonstor 00beIMHUTH HA OJHY OOIIYIO MIUHY 0
255 cuerunkoB. Ecnu anmuHa JTUHUM CBA3M TPEBBIIIAET HECKOJBKO JIECATKOB METPOB CTOMT HCIOJIb30BaTh
CIIEYIOINE PEKOMEHJAINH:

. ot cBsizn cuetuukoB ¢ YCIIJ[ mpuMEHSTh HKpaHMPOBAHHYIO BHUTYH0 Tapy C BOJIHOBBIM
conpotusieHueM p =120 Om.

. 9KpaH BUTOM Maphbl 3a3eMJISITh B OHON Touke co ctopons! Y CII/I.

. Ha (PU3MYECKMX KOHIAX JIMHUHM CBS3M YCTAHABJIMBATh coryiacyooume pesuctopsl 120 Om £5 %

MorHocThI0 He MeHee 0,25 Br.
13.3.2 TlogkiroyeHue 4yepe3 ONTHYECKUM TOpPT
OnTtuuecknii mopT cueTynka cooTBeTcTBYET TpeboBanusm ['OCT IEC 61107.
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JUis TOAKIIOUEHUS K ONTHYECKOMY TMOPTY PpEKOMEHAYETCS HCIOJIb30BaTh OINTHYECKYIO TOJIOBKY,
cootBetrcTBytomyto TpeboBarmsim ['OCT IEC 61107, npousBoactBa «I[IYJIbCAP» (MoxHO 3aka3aTh Ha calTe
www.pulsarm.ru) wim J1t000ro apyroro npousBoauteds, ecinu ona coorsetctByetr ['OCT IEC 61107.

Jlyis paGoThl MO ONTUYECKOMY MOPTY JTOCTATOYHO YCTAHOBHUTH ONTOTOJOBKY Ha METaNIMYECKOE KOJbI[O0 Ha
KPBIIIKE CYETUYNKA U ONKITI0UnTh USB Ka0enb K KOMIBIOTEpY.

13.4 3aKpbITh KPBILIKY KIEMMHOHN KOJIOIKH.
13.5 Hananka

3aKphITh KPBIIIKY KIEMMHOW KOJOJIKH. BKIounTh cereBoe HampspkeHue. CUEeTYMK JIOJDKEH MepelTH B
pabouee COCTOSIHHE: TIOCIEIOBATENHHO MOSBUTCS 3 COOOIIECHUS:

o «M XX-XX», rie «XX-XX» - BApHaHT UCTIOTHEHUS U MOAU(PHUKAIINS CUCTUNKA;
* «crc 0000» - mpu oTcyTCcTBUUM OMIMOOK MeTposiorndyeckoit yactu I10;
* «Br XXXXX» - pe3ynbTaT camoauarHoctuky, rae XXXXX — koJ omMOKH B LIECTHAILATEPUYHOM BUJE,

KaKJIbI YCTAHOBJICHHBIN B «1» OUT KOTOPOH COOTBETCTBYET omnpeseneHHon ommobke. Kokl ommbok mpuBeaeHb! B
IIpunoxxenuu /.

Jlns Hanmaznku U paboThl C CYETYMKOM HCIONb30BaTh nporpammy “Konduryparop ycrpoiicts «Ilynbcap»”,
KOTOPYIO MOKHO CKayaTh ¢ cailTa www.pulsarm.ru.

C nomoubl0 MHpOrpamMMbl-KOH(GUTYpaTOpa HUCIHONB3YysSd JOCTYNHBIA KaHaJl CBSA3M MOAKIIOUHUTHCA K
QJICKTPOCUCTUUKY U MPOBCPUTH NMPABUIILHOCTb IMOAKIIOUCHUA CUJIOBBIX ueneﬁ. I[JISI 3TOI'0 H€O6XOI[I/IMO YCTAaHOBHUTDH
CBSI3b CO CUETUYMKOM M OTKPBITh BKJIAIKy «Bektorpamma». 3HaueHHs aKTUBHOM MOIIHOCTH IO KaHainam A u B
JOJDKHBI OBITH IPUMEPHO OMHAKOBBI U TIOJIOKUTENIBHBI TPU HAIMYUU HArpy3KH B IETIH TOTPEOUTEIS.

VY06enutbes, 4T0 Ha MHIMKATOPE OTOOpPAXKAIOTCS TEKYIIME MOKa3aHMs CUETUYHMKA 110 MOTPeOJIeHHON aKTUBHOMN
sHepruu (cM. Ilpunoxenue I'). Pekomenayercs 3amucarh mokasaHus 1o BceM 4 tapudam, gaxe €ciau CYCTUYHK He
IUTAHUPYETCS UCIIOJIb30BaTh B MHOTOTAPU(PHOM pEXUME.

[Tyckonanaaka Ha 0OBEKTE 3aKIII0YAETCS B CICAYIOIIEM:

. 3anuch B CYETUYMKAX CETEBBIX aApEeCOB (HOMEPOB KBAPTUP WJIU JOMOB);
o VYcraHoBKa 1aThl M BpeMeHU ™ ;

. 3anuck TapuHOTO pacTIHCaHUs*;

. 3anuch peKUMOB UHAUKALIUM*.

* Ooncpanuru BBIITOJHAKOTCA, CCIIN HCOGXO,Z[I/IMO IMMOMCHATH YCTAHOBKH, CACIIAHHBIC Ha 3aBOJIC-U3TOTOBUTCIIC.
13.6 BBenenue B aKCIITyaTammio
3aKphITh KPBIIIKY KIIEMMHOM KOJIOAKH, M OIJIOMOMPOBATH €€ MII0MOOH dHEprocHa0KaroIIeH OpraHu3aiui.

[lepen ycraHoBKOW cueTyMka Ha OOBEKT HEOOXOJUMO H3MEHHTH 3aBOJICKME YCTAHOBKH, €CIM OHU He
YIOBIETBOPSIOT moTpeduTens. Ha caiite pulsar.ru Ha cTpaHuUIle KaXIOTO CUETYMKA €CTh KHOIKA «3aloJHUTh KapTy
MIPOrpaMMHUPOBAHUS» MPHU HAKaTUU HA KOTOPYIO OTKPBIBAeTCsS BEO-MPHIIOKEHUE JUIsl BBIOOpA HACTPOEK CUETUHKA,
KOTOpBIE HYKHO 3aMOJHUTh M OTIPABUTH HA MPEIIPUSITHE.

[lepenporpaMmupoBaHUE MOKHO MPOU3BECTH 4epe3 MUGpoBOi MHTEpdeiic ¢ MPUMEHEHHEM KOMIBbIOTEpa U
MpOrpaMMBbI-KOH(HUTypaTopa.

CdeTunKy, BBITYCKa€Mbl€ MPEANPUATHEM — M3TOTOBUTEIEM, UMEIOT 3aBOJACKHE YCTAHOBKH IO YMOJIYAHUIO,
MpUBEICHHbBIE B Tabmuie 32 (MpuBEICHBI caMble 00IIMe HACTPOUKH, OTHBIA MEPEeYeHb ISl aKTyaJIbHOU B JaHHBIN
MOMEHT BEPCUH MTPOTPaAMMHOTO 00€CTIeUeHUs MOKHO YBHUJIETh MPH 3aITyCKE BEO-TIPUIIOKEHHUS ).
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Taomnuma 32

Haumenosanue 3HaueHue
3aBOJICKOI1 HOMEP yKa3aH Ha JIMIIEBOW MMaHEIN
CereBoii aapec PaBEH 3aBOJICKOMY HOMEPY
[Taposib moctymna 1 ypoBHs npu pabote B mpotokose [lymscap 111111
[Taposib Ha ytenue (LLS) 123456
[Taposib Ha 3anuck (HLS) 123456

C 7:00 110 23:00 — 1 tapud

Tapu¢Hoe pacriucanue C 23:00 g0 7:00 — 2 Tapud

Kanengaps HeCTaHAAPTHBIX JHEU He ycranoBieH
JlaTta u Bpemst MOCKOBCKO€
[lepuo MHIUKAIUKT 5 cex
Pexxum nHauKanuu OUKINYEeCKUN
- aKTUBHas 2Heprus no 1 Tapudy;

Pexxum oToOpakeHus M0 YMOTYaHHIO TIPU aBTOMATUYECKOM - aKTHBHAs dHeprus 1o 2 Tapudy;
CMEHE PEKUMOB U CMEHE PEeKUMa 10 KHOTIKE - Jara;

- BpeMmst
YcTaBku 0 HANIPSKEHUIO:
HHJ/[3 218 B
BHJ[3 242 B
HI[3 207 B
BIIJ[3 253 B
VcraBku 1o 4acTorTe:
HHJ/[3 49,8 T'n
BHJ[3 50,2 Tn
HII[3 49,6 I'ny
BIIJ[3 50,4 T
YcTaBku o TOKY Imakc
YcTaBKy 0 MOIHOCTH Unowm * Imakc

Ecnu cuetunk OyaeT sKCIIyaTUpOBAThCS MPU KPaHUX HIDKHUX MPEAeNIbHBIX TeMIepaTypax, TO

He00X0IMMO YCTAaHOBUTH BpeMsl aBTOIEPEKIIOUeHUs MeHIo He MeHee 10 cekyH .

Buumanue! Ilepeo ycmanoskoit cuemuuka Ha 00beKm HEOOX00UMO UBMEHUMDb NAPOJIU 60 U3DexHcaHue
HECAHKYUOHUPOBAHHO20 OOCMYNA K NPOZPAMMUPYEMBIM nAPAMEMPam cuemuuxa uepes unmepgeiicot ceazu!

Eciu HpI/I60p HaxoquJiCd B YCIOBUAX, OTIUYHBIX OT yCHOBI/Iﬁ OKCIUTyaTaliuy, TO IMNCpEa BBOAOM B
OKCILTyaTalnuo HCO6XOI[I/IMO BBIJICPKATh €I'0 B YKA3aHHBIX YCJIOBHAX HC MCHEC 2 4.

BHUMAHHE! IIpu o6napysrcenuu HeucnpagHocmu cuemuuka IKCniyamayus npuoopa 3anpeujena!

VYCTaHOBUTH CUETYMK HA MECTO SKCIUTyaTalldd, MOJKIIOUUTH LEMU HANpPSDKEHUS U TOKA B COOTBETCTBUU CO
CXEMOMW, MNpPUBEACHHOW Ha 3alUTHOM KpbllIke WM Yyka3aHHOM B Ilpunoxenumn I Hacrosmero PO. Ilpu
HEO0OXOIMMOCTH TTOIKIIIOUNTH HHTEP(DEHCHBIC TETTH.

13.6 Jnst caerunkoB ¢ GSM uHTepdeiicoM He0OX0IMMO YCTaHOBUTH CUMKAPTHI B JIOTKH, PACIOJIOKEHHBIC 3a
MpOpE3bl0 B BEPXHEM YacCTH CUETYMKA M IIOCJI€ YCTAHOBKHM 3aKpPbITh IPOPE3b CAMOKJICIOLIEHCS ATUKETKOM u3
KOMIJIEKTA MOCTAaBKU. 3aAKPYTUTh Pa3be€M aHTEHHBI M YCTAHOBUTH aHTEHHY B MECTO C JIOCTaTOYHBIM YPOBHEM CHUTHAJA.

BHUMAHHE! ITookntouenue écex ueneil cuemuuKka u yCmaHo8Ka CUMKApmM U aHmeHH npou3eo00uns npu
obecmouennou cemu!

3aKpBITh KPBIIIKY KIEMMHOM KOJIOJKH, M OTNIOMOMPOBATH €€ IIOMO0i 3HeprocHadKaro1el OpraHi3alyy.

Jns cuerunkoB ¢ GSM wuHTepdeiicoM mocie Mogayd NUTAHUS PEKOMEHIYEeTCS C MOMOIIBIO ONTOMopTa
IIPOKOHTPOJIMPOBATh YPOBEHb CUTHaNa U craryc Mozema. IloapoOHyro mH(popMmanmio MOXHO HailTh B PykoBoxacTse
orepaTtopa nporpammMmsl-koH(puryparopa «DeviceAdjuster.exe».

14 TEXHHUYECKOE OBCJIYKUBAHUE

K pabore mo TexHMuecKOoMy OOCITYKMBAaHHUIO CUETYMKA JOIMYCKAIOTCS JIMIA OPraHU3alli, 3KCIUTyaTUPYIOIIUE
CUCTUMKH, W3YYUBIIHE HACTOSIIEE PYKOBOJCTBO, MPOIICIINE HMHCTPYKTAXK MO TEXHUKE OE30MACHOCTH M WMEIOIINE
KBTM(UKAITMOHHYIO TPYIITY I10 3JIEKTPOOE30IMacHOCTH He HIDKe 3 i1st 3eKTpoycTaHoBok 10 1000 B.

OO6cmyxuBaHUE TIepe]T TOBEPKOI 3aKIII0UaeTCs B 3aMEHE JIMTUEBOM OaTapeu.
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15 IIOBEPKA

IToBepka cueTunka MPOU3BOJUTCS IIPU BBIITYCKE U3 IPOU3BOCTBA, [10CIE PEMOHTA U UCTEYEHNUN
MEXITOBEpOYHOTro HHTEepBaia o fokymenty MII-HUL[3-104-25 "CueTynku 37eKTpUUecKoil sHeprun ofHO(a3HbIe
ITYJIBCAP. Meroauku noBepku". Ileproanyeckas mosepka mpoBOAUTCS OJIMH pa3 B 16 Jer.

16 ITPABHUJIA XPAHEHUS, TPAHCIIOPTUPOBAHUA U YTUJIN3ALIUN

16.1 CyeTynK B YMAaKOBKE MPEANPUATHSI-U3TOTOBUTENS CIEAYET TPAHCIOPTUPOBATh JIOOBIM BUIAOM
TPaHCIOPTa B KPBITBIX TPAHCIOPTHBIX CPENCTBAaX Ha Jt0Oble paccTosHUA. Bo BpeMs TpaHCIOPTUPOBAHUS U
MOTPY309HO-PA3TPy30YHBIX PabOT TPAaHCIOPTHAs Tapa HE JOJDKHA TOJBEPraThCs PE3KHM yaapaM U IPSIMOMY
BO3JICHCTBUIO aTMOC(EPHBIX 0CATKOB U MBUIH.

16.2 [IpenenpHble YCI0BUS XPAHEHUS U TPAHCTIOPTUPOBAHUS:

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

- OTHOCHTEJIbHAS BJIIAJKHOCTH BO3/lyXa He Ooiiee 95%;

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

16.3 XpaHeHue TIpUOOPOB B YIAKOBKE Ha CKJIAgaX M3TOTOBUTENS M TOTPEOUTENS  JTOJDKHO
COOTBETCTBOBATH YCIIOBUSAM XpaHeHus «3» o 'OCT 15150-69.

16.4 Yrunmuzanuss  npubopa  MPOU3BOIUTCS B COOTBETCTBHM C  METOJUKOH,  YTBEPXKIECHHOM
l'ocynapctBeHHBIM KOMUTETOM P® 10 TEIEKOMMYHUKALUSIM.

17 I'APAHTUUHBIE OBA3ATEJBCTBA

17.1 IIpu mocraBke cyeTYMKa MOTPEOUTETIO MPEANPHUITHE-U3TOTOBUTENh TapaHTUPYET COOTBETCTBHE
cuetunka TpeboBanusm FOTJIN.422821.002 TY npu coOmroaeHUH MOTPEeOUTENIEM YCIOBUM SKCIUTyaTallud H
COXPaHHOCTH ITOBEPOYHBIX IJIOMO U TapaHTUITHON HAKIICHKH.

17.2 I"apanTuiinbiii Cpok — 7 JIET ¢ JaThl IEPBUYHOM MTOBEPKH /10 BBOJIA B IKCIUTYaTALUIO IPU COOJIIOICHUN
YCIIOBHUH 3KCILTyaTalluH.

17.3 lapanTun nOpeanpusITUA-U3TOTOBUTENS CHUMAIOTCS, €CIM CUETYUK HMEET MEXaHHYEeCKUE
MOBPEXICHHS, @ TAKXKE, €CIIM COPBAHbI MM 3aMEHEHBI TUIOMOBI CUETUYHKA.

17.4 WzroroBuTtens He NPUHUMAET PEKJIaMallid, €CIH CYETYMKH BBIILIM U3 CTPOS 1O BUHE MOTpEOUTENs
13-3a HEMPaBUWJIbHOM 3KCIUTyaTalluy WM MPH HECOOIOIEHUH YKa3aHHUM, IPUBEIECHHBIX B HACTOAIIEM PYKOBOI[CTBC.
rl .l
CEpBUCHBIE LIEHTPHI NPEANPUATUA-U3TOTOBUTENA. MHDOpMaIys 1Mo CepBUCHBIM LIEHTpaM |.-ll .
noctynHa mo QR-kony.

ITo Bcem Bompocam, CBSI3aHHBIM C Ka4€CTBOM IMPOAYKIIMH, CIEAyeT oOpamiarhCs B @ tﬁ...
L5
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ITPHJIOXKEHHUE A

TABAPUTHBINA YEPTEK CYETUAKA
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Pucynok A.2 — I'abapuTHBII 4epTeK CUCTUMKA B KOPIYCE CIUIUT (C pa3AeabHON apXUTEKTYpPON)
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Pucynox A.4. — ['abapuTHBII 4epTEX KOMIAKTHOTO (MajJorabapuTHOTO) CUETIYMKA
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Pucynox A.5. — ['aGapuTHBIN 4epTEX cUéTUYMKA C YCTAHOBKOM Ha TMHpPEUKY 0e3 natepdeiica GSM
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Pucynox A.6. — 'aGapuTHbIi 4epTéx cuéTunKa C yCTAaHOBKOHM Ha AMHpeHKy ¢ unteppeiicom GSM
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ITPUJIO)KEHUE b
CXEMA NNOAKJIIOYEHUSA CHETYUKA U MAPKUPOBKA BbBIBOJOB

Pazwem
CHMKapPTL

aHTeHHBl 5 & 7 & 9 10 11 12 3

i (1]

r H

Pazcem ®®®®®®®® Enurc @ J

Tabmu1a >MeKTPUIECKUX TOKITIOYCHHIA Tabmuia cocrosiaus pene («biok.»)
No | Ilens Hasznauenue No | Tlonoxxenue CocrosiHue pene
5 | A- HcnbiTaTenbHbIN BBIXO MIePEMBIUKHI
6 | A+ AKTUBHOM HEPTUU 1 VYnpasnenue 1o
" OTCYyTCTBYIOT N
7 | P- HcneiTaTeabHBINA BBIXO/I uHTepdeiicy pazpeneHo
8 | P+ pEaKTUBHOI 3HEpPruu 2 | 1-2 xoHTaKTHI
Pene Bcerna 3amMkHyTO

9 |0B Beixon nmuranug 12B 3aMKHYTBI

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

9 u 10 xoHmakmel(onyus) sensmca 8vixo0omM HanpsykeHus +12B 0na numaHusa eHewHux ycmpolicme ¢ uHmepdbelicom RS-485.
MakcumaneHasa Hazpy3o4Has cnocobHocme — 200 MA.

b1 Cxema noakiitoueHHst © MApKUPOBKA BBIBOJIOB CUETUYHKA B YHUBEPCATHLHOM KOPITYCE.
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CopéMHBIH MOIYIb CBA3H

PezepeHan GaTapes

b2 Cxema MOAKIIOYCHHA U MAPKUPOBKA BBIBOAOB CUCTYHMKA B KOPITYCC CIIJIMAT.
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b3 Cxema noaxirodeHust 1 MapKUPOBKA BHIBOJIOB CUETUMKA B KOMIIAKTHOM KOpPITyCE.
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Tabnuia >MeKTpUYeCKUX MOAKITIOUECHUN

¢

Harpyak:
Ipy3Ka o

5 KOHTAKT — HUMITYJIbCHBIA BBIXOJ, TITIOC

6 KOHTaKT — MMITYJbCHBIA BBIXOJ], MUHYC

Omus

7 koHTakT — RS485A
8 kourakt — RS485B

Omus

b4 Cxema noaxiato4eHust ¥ MapKUpOBKa BBIBOJOB CUETUMKA B KOPITYCE C YCTAHOBKOW Ha IMH-PEUKY.
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IMPHJIO’)KEHUE B
YIIPABJIEHUE PEJIE B CHETUUKAX ITYJBbCAP

B cuerunkax Ilynbcap HemoCpeACTBEHHOTO BKJIIOUYEHHUS CO BCTPOEHHBIM peje, a TaKKe B CUeTYHKaX
MOJIYKOCBEHHOTO ¥ KOCBEHHOTO BKJIIOUEHHS C BBIXOJIAaMU YIPaBJICHUS BHEIIHMM KOHTAaKTOPOM peajii30BaHa
clIeytolias JOruKa yrpaBJeHHs pere.

1. [Tpu ycranoBke (praxka «/[ucTaHIIMOHHOE OTKIIIOYEHHE» M HAXKaTUM KHOTKH 3aIUCh (MIPH YCIOBUU
COCAUHCHUA CO CUCTUYMKOM C BBOAOM IMPABUJILHOI'O MapoJIsd Ha BaHI/ICB) CUCTYHK CpPa3y MOCJC MOJTYUCHUC KOMAaH/bI
OTKJIIOYAET OTPEOUTESI.

JHCTAaHMNOHHDE GTHAKIYEH HE

[ | Orintou eHME mpu Bokp SITHK Ko pryca

[ | Omintou eHME MK BOKp BITHE K ERMMH O KOM0AKK

[ | OFintou eHME MpLM AETEKTIP 0BaHNK ECSAEACTENA MArHUTHOTT NO/M5

I:l OFFIEHH'—lEHI."IE o HarpasKeH" o

SEE W

Han paxcerne otnrove Hia [B] 265.000

(m] OrpaHUHEHWE MO MOLLHOGCT W

AKTMEHAA MOWHOCTE N0 Tapwdy 1 [Br] | 0 |
AKTHMEHAA MOLWHOCTE N0 Tapuwdy 2 [Br] | 0 |
AKTHMBEHAA MOWHOCTE N0 Tapuwdy 3 [Br] | 0 |
AKTHMEHAA MOWHOCTE N0 Tapwdy 4 [Br] | 0 |

I:l OFFIEHW—lEHI."IE o ZHEQRCAK

AkTMBHan 3Heprian no Tapudy 1 [kBreu] | 000 |
AkriasHan areprian no Tapudy 2 [kBreu] | 0000 |
AkTmeHas 3Hepra no Taprdy 3 [kBreu] | 0,00 |
AkTMEHAaR 3HEprMA no Tapdy 4 [kBreu] | 0,00 |
KpwuTepnii He aKTHEEH Kpwrepuid akTuseH Oen JaHme KHOMEK
| ¥ LYreHwne | | “ Jannce |

[Tocne cHsATUs ¢uaxkka NOTPEOUTETh MOAKIIOYACTCS B TEUYCHUE OJHONW MHHYTHI, €CJIM TOJILKO He Oblia
yCTaHOBJIEHA ONIUs «BKJIOUeHHE TOTPEOUTENS KHOMKOM», B 3TOM ClIydae BKIIOYEHHE HMPOM30MIET TOIBKO IOCIE
HakaTus 1000 U3 KHOMOK mpudopa.

|:| BraroueHwe noTpebuTensa KHONKoR OTkntYeHo

|:| Bpema HakonAeHWA cpegHel MowHooTH cex | |
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2. [Tpu ycranoBke (hIaXKOB U3 CHHCKA M HAXKAaTUM KHONKHU 3amHCh (IIPU YCJIOBHHM COEIUHEHUS CO
CYETUHMKOM C BBOJIOM ITPABUJILHOTO MAPOJIs HA 3aMHCh):

. «OTKIIIOUEHHE NPU BCKPBITUH KOPITyCa»;
. «OTKIIIOYEHHUE MPU BCKPBITUU KPBIILIKHA KIIEMMHOM KOJIOJIKH»;
. «OTKIIIOUEHHE NPU AETEKTUPOBAHUM BO3/IEHCTBUS BHEIIIHETO MarHUTHOTO TIOJIS»

CUCTYMK NPU BO3SHUKHOBEHHH COOBITHS, OTMEYEHHOTO ()IIaXKOM, cpa3y OTKIo4aeT moTrpebutens. Ecmum
COOBITHE aKTHUBHO M OTKJIIOUYEHHE MPOU3O0ILLIO, TO OHO OyIeT OTMEYEHO KpacHbIM (OHOM, MHaue (HOH OocTaHeTcs
roJTyOBIM.

[ | Ancranumonnce oTinrouenne

OTHAKIYEHWE NPKY BCKPBITMW KOpnyca

|| OTkAroueHme Npn BCKPEITAN KNEMMHOI KoNogKN

[ | OTknrouenme npn geTekTMpoBaHN BO3AEACTEMA MArHWTHEMG NonA

|:| GFFIEHIH'—IEHI."IE N HANPAMNEHHNHY

Hanpsaxenwe oTkntodedna [B] 265,000

[] OrpaHu4eHne No MoLWHOCTH

[==1

AxTMEHAA MowHocTE no Tapudy 1 [BT] |

[==1

AkTMEHAA MOoWHoCTE no Tapudy 2 [BT] |

[==1

AxTMEHAA MowHoCTE No Tapudy 3 [B1] |

=

AkTHEHAA MowHocTe No Tapudy 4 [BT] |

I:l OFFIEHM'—IEHI.-‘IE no IHERTHA

AkTreHan sHepriaa no Tapugy 1 [kBrsu] | 0.00 |
AkTEHas 3Heprna no Tapndy 2 [kBr=u] | 0,00 |
AxTvEHas 3Heprna no Tapndy 3 [kBr=u] | 0,00 |
AkTMEHas 3Heprna no Tapndy 4 [kBr=u] | 0,00 |
Kputepuii He akTHEEH Kputepuii akTneeH OxngaHue KHoMKW
| * Yrenwe | | 4 Januce

[Tpu mpomagaHuM yCJIOBUS OTKJIIOUEHHUS MOTPEOUTENh MOAKIIOYACTCS B TEUEHUU | MUHYTHI, €CITH TOJIBKO HE
ObUTa ycTaHoBIIeHa onius «BkiatoueHne moTpeOuTeNns KHOMKOM», B 3TOM cllydyae BKJIIOUEHHE MPOU30UIET TOJIBKO
MoCIie HaXkaTus JTF000H U3 KHOMOK mprudopa.
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3. [Tpu ycranoBke naxka «OrpaHuueHue Mo HanpsHKEHUIO» M HAXKATUK KHOTIKH 3aIlluch (IIPU YCIOBUU
COCAUHCHUA CO CYCTYUMKOM C BBOAOM IMPAaBUIIBHOTO IApOJid Ha 3an1/1c1>) CUCTUHUK OTKJIKOYACT HOTp€6I/ITeJI$I npu
MPEBBILICHUH JIEHCTBYIOIIETO BXOIHOTO HAMPSKEHHSI IEPEMEHHOTO TOKa BeJIMYMHBI 265 B.

|| Ancranymontoe oTknroueHme

[ | Omkntovenne npn sckpbiman kopyca

I:‘ CrenmoueHne Ny BCKPBITHIA KMEMMH O Konodkn

D OTenmoueHne npv JETEKTHDOEIHMIA ED?:AEHCTEHH MAarHWTHOro NonA

GFFIEHW—IEHME no HanpAXeEHWHY

Hanpaxerwe otknrodeHna [B] 265,000

[ ] OrpaHnYeHre No MOLWHOCTH

=1

AxTneHan mowHocTe no Tapudy 1 [B1] |

=1

AKTUEHAA MOWHOCTE No Tapudy 2 [Br] |

=1

AKTHEHAA MOwWHOCTE No Tapudy 3 [B1] |

=1

AKTWEHAA MOWHOCTE No Tapudy 4 [Br] |

I:' GFFIEHM'—IEHIHE no 3HEPrn

AxTieHan 3Heprva no Tapwudy 1 [kBreu] | 0.00 |
AwxTneHan sHeprna no Tapugy 2 [kBreu] | 0.00 |
AKTHEHARA 3Heprua no Tapudy 3 [KBr=u] | 0.00 |
Axtuenan aneprva no Tapndy 4 [kBreu] | 0.00 |
Kputepuii He akTHEEH Kpurepuii akTneeH DxnaaHne KHOMKK
¥ UreHne | | 4 Januce |

[Tpu cHWKEHUM HANIPSDKEHUS HIDKE 3TOW BEJTMUWHBI CUETUYMK B TEUCHUU | MUHYTHI MOJKITIOYAET OTPEOUTEI,
€CJIIN TOJBKO HC 61)1)18. YCTaHOBJICHA OIIHA «Bximouenue HOTpGGHTGH}I KHOHKOﬁ>>, B 3TOM CJIy4a€ BKIIOUCHUC
MIPOM30MACT TOIBKO MOCIIE HAXaTHs JTF0OOM U3 KHOMIOK ITprodopa.
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4. [Tpu ycranoBke duaxkka «OrpaHHYSHHE» 110 MOITHOCTH MOXKHO 33/1aTh WHIAWBUIYAIEHO 110 KQXKIOMY
Tapudy MaKCHUMaJIbHYIO CPEIHIOI0 MOIIHOCTh, TMPU TPEBBIIICHMH KOTOPOW CYETYUK ABTOMATHUYECKU OTKIIFOUUT
MOTpeOUTES.

CueTurK BBIYUCISET CPENHIOI0 MOIIHOCTh MOTpEOUTENs Ha HWHTEpBaje, ykazaHHOMY B moiie «Bpems
HAKOIUIEHUS CPEIHEN MOILIHOCTH».

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

Buibop Bcex napameTpos | Coxpanuth BriGpanHsn

OBuye

[] Rara v epema 01.01.00 00:00:00 @ [ Nepuoa usmennemoro apxnsa | manyTa
[] Aeyranpasaertei yuer Omicniouero = | [[] Brntouenme notpeburens kronkod Orknioseno
[_] Denn apxueuposanma mecauroro apxusa He nenonesyerea - Bpemn HakonneHwa cpegHei MowHocT cer | 60

["] Minrepean nposepin pene Ha sknovenne cer | 1

[Ipu mpeBbIlIEHUH 3TOTO 3HAYEHUS TPAaHUIBI IS TEKYLIero Tapuda mpoucxXoauT OTKIIOUEHHE MOTpeOuTens
Ha BpPEeMsI HaKOIUJIEHUsI CPEAHEN MOILHOCTH.

[ | Ancranupmonnoe otkntouerne

[ | Omentouenne npn Bckpeimim kopnyca

[ | Omentouenne npn BckpBITi KNEMMHOI Konogiw

[ | Omentouenne npn geTerTMpoBaHIN BOSAERCTEMA MATHMTHOD NoAA

D OFFIEHH'—IEHI."IE no HanpaxeHH

Hanpaxenwne otnroueHns [B] 265.000

OFFIEHH'—IEHI."IE no MOWHCSCTH

AKTMEHAA MOWHOCTE Mo Tapudy 1 [Br] | 000 |
AkTMEHaA MowHoCTE No Tapudy 2 [BT] | 15000 |
AkTnEHaA MowHocTe no Tapudgy 3 [BT] | 0000 |
AKTMEHaS MoWwHoCTs No Tapudy 4 [Br] | 00D |

I:l OFFIEHIHLIEHME no IHEQTW

AktneHana aHeprina no Tapudgy 1 [kBrey] | 0.00 |
AxrneHas aneprina no Tapindy 2 [kBreu] | 0.00 |
AxrneHan anepria no Tapidy 3 [kBreu] | 0.00 |
AxTEHan aHeprua no Tapudy 4 [kKBreu] | 0.00 |
KpuTepuid He akTMEEH Kputepnid akTneeH O#naaHUE KHONKK
| * YrteHune | | & Januce |

ITociae okoOHYAHUSA PTOrO BPCMCHU IMPOUCXOAUT BKIIIOYCHHUC HOTpeGHTeH}I, €CJIN TOJIBKO HEC GBIJ'Ia YCTaHOBJICHA
omiust «BkiaroueHne moTpeOUTENss KHOMKOW», B 3TOM CJly4ae BKIIOYEHHE MPOU30MICT TOJIBKO TOCIE HaKaTHs
m000ii U3 KHOTIOK Tprudopa.
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5. [Tpu ycranoBke (uaxka «OrpaHuyeHre» MO SHEPrUM» U HAKaTUU KHOIMKHU 3aMUCh (MIPU YCIOBUU
COCAUHCHUSA CO CHCTYUKOM C BBOAOM IMPABUIIBHOI'O AapOJIsd Ha 3armcs) MOKHO 3a1aTb MHAUBHUAYAJIBbHO 10 KAXKIOMY
Tapu(y MakCUMaJIbHOE 3HAYCHUE HAKOILJICHHOM (MpeoTuIaueHHOM) SHEPTUH, TIPH MPEBBIIIICHUN KOTOPOH CUETUHUK
ABTOMATHUYCCKHU OTKIKOYHUT HOTpGGI/ITe.HSI.

[ | Ancranynontoe oTkouenmne

[ | Otkntouenme npw BckpeITum Kopnyca

[ | OTkAKOHEHME NPK BCKPBITUM KNEMMHOI KONOAKK

|| OTkntouEHME NpU AETEKTMPOBAHIUN BOZAEACTENA MArHWTHEOE NONA

I:l GFFIEHM'—IEHHE no HanpAMEHMHD

HanpsseHue oTknroderna [B] 265,000

[] OrpaHrHeHWE N MOLLHOCTH

AxTEHAA MowHocTe no Tapudy 1 [BT] | 000 |
AxTueHan mowHocTe No Tapudy 2 [Br] | 15000 |
AxTMEHAA MowHocTE no Tapudy 3 [Br] | 0000 |
AxTmeHas mowHocTe no Tapudy 4 [Br] | 0000 |

GFFIEHM'—IEHME no IHERTMIA

FUANTY TR

AkTMEHAA 3Hepria no Tapudy 1 [kBreu] | 150400.00 |

AxTEHaA 3Heprna no Tapudgy 2 [kBreu] | 53'23'.21.3'3' |

AKTneHan 3Hepria no Tapudy 4 [kBreu] | 99933300 |

KpnTepui He aKTHEEH KpnTepnid akTmeeH DngaHKE KHONKN

| * UYrteHue | | & ZANKUCh |

Bxitouenue mpousoiner nub0 MpH HACTYIUIGHHHM BPEMEHH IPYroro Tapuda, 1Mo KOTOPOMY YCIIOBHE
IPEBBIIICHUS] HAKOIUIEHHOM SHEPruM HE BBINOJHAETCSA, JUOO NpU HM3MEHEHHM 3HadeHus Iopora (OIulaThl
noTpeOuTeNeM OuYepeHOM TOPLUMU HSHEPruu), €ClM TOJIbKO He Obula ycTaHoBleHa omuus «Bkmodyenue
NOTpeOUTEN KHOMKOM», B ATOM CIllyyae BKJIIOUEHHE MPOU30MIET TOJIBKO IOCIE HakaTus JII0OOW M3 KHOIOK
npubopa.

JlaHHBI pPEXHUM MOXKHO HCIOJIBb30BaTh, HANpUMEp M aBTOMAaTHYECKOIO YIPABICHUS YJIWYHBIM
ocsemieHueM. @opmupyercs TapudHoe pacnucaHue, rae s KaxIoro Mecsana roja uid tapuda 1 ykassiBarorcs
IpaHMIIBl CBETJIONO BPEMEHHM CYTOK, Ans Tapuda 2 — TemHoro. s Tapuda 2 yka3plBaeTCsl MaKCUMalbHOE
3HadyeHue, 999999,99 kBtu, ans tapuda 1 — 0 kBtu. B pe3ynbTrare npu HacTyIuieHUU 2 Tapuda MpOUCXOIUT
MOJIKJIIOYEHUE OCBEILEHHs, TPU HACTYIUICHUH Tapuda 1 — BBIKIIIOUCHHE.
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IMPHJIOKEHUE I

PEKUMbBI UH/IUKALIUN

[Tpu crapre mporpaMMHOro oOecIeueHus mocaenoBaTenbHo oTodpakatoTest Bepeus 10, nukmuyeckass KOHTPOJIbHAs CyMMa METPOJIOIMYECKH 3HAYMMOW 4acTh
IPOrPaMMHOTr0 00ecieueH s, pe3yIbTaT CaMOIMarHOCTUKHU. Jlanee mocie0BaTesIbHO 0TOOPaKat0TCsl BCE PA3PEIICHHBIE PEXUMBI.

HA3HAYEHMUE ITOJEA NTHIUKATOPA

OBIS kogwt omobpa— || Bug omobpa — Tapug Tekywee nanpabacHue
Xacmol UHCpOpMElUUU )Kaemou 9Hep2uu SHEepauU

Kpumuueckag anmapamuag = e <) _—
AU TIPOZPAMMHAY OUIUOKA ““(.) 3 8_8_8_8 A Ri T1T2T3T4 [ o ﬁ:‘
o - ,‘ ;

r u A - _Q; 1/ Fgunuusl usmeperus

B 8 <) beibogumsix beauuun
S 0¥ LY LY LY LS LY KDr

A : VN Tekywee cocmogHue
—"/ — AP v : I KaHarob usmepenug

OcnobHag cmpoka Beiboga

Hapywenue kauecmba 39
B mexywem mecque

L= _—=—_1

\ Bosgencmbue

MacHuImio=z0 [10A4

bamapetka paspaxeHa

[lompe6umeas | | Bekpermue kpbi— | | Bekpeimue Kpeiuiku
OMKAIOUCH WKU cuemuuka KACMMHOU KOAOGKU

Hirke npuBeieHBI Bce BOZMOKHBIE PEKUMBI 0TOOpaskeHHs. OTpaHUYHUTh CIIMCOK PEKUMOB H 3aJ1aTh BPEMS IEPEKITIOUEHIS MEKIY HIMH MOXKHO IIPU 3aKa3e WM C
MOMOIIIBIO TpOrpaMMbI-KOH(purypaTop «deviceAdjuster.exex.

[Ipu crapre mporpaMMHOro o0ecredeHus MociaenoBaTesibHO oToOpaxatoTcss Bepcus [10, nukiudeckas KOHTPOJIbHAasS CyMMa METPOJIOTMYECKH 3HAYMMOW YacTH
POrPaMMHOTO O0ECTICUeHUsI, pe3yJIbTaT CAMOIMATHOCTUKH. J{anee mocieoBaTebHO OTOOPaKAIOTCS BCE Pa3pEUICHHBIC PEKUMBI.
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Cooﬁmemm Ha um)ukamope npu eKatOHeHUUu cHemiuKka

Bepcua 10

Konmponvnaa cymma 110 Pezynomam camoouaznocmuxu

Pexcumot unoduxauuu
1. Tecm LED oucnnes

2. Bepcusa npouexu

3. Texywas oama

@ 8BBB A+R TIT2T3T4 X .;_'1;._ 1] 03t T
T 0943 crc 0000 Fc 00000 | BBABBARBACY. No0N9DID 130423
3. Temnepamypa 6. Koaghpuyuenm xoppexyuu - 8. Heticmeyrowee snauernue 9. AkmusHnas MowHoCHb
4. Texywee pems OKpYdICalouelt cpeobl no memnepamype 7. Tox kanana gaszvl HanpPAHCceHUs pasvi
330 T Tl g m n

% _n
(5-03-26

t

-8

ar

{1209 .

Ry _
d 23047 s

Br

10. Peaxmusnas mowiHocmuo

1 1. Ilonnas mowHocms

12. Texywas wacmoma cemu

13. Kosghpuyuenm mownocmu

14. Cymmapnas axmuenan

15. Cymmapnas peakmuienas

peaxmuenas snepaus Q4

29. Hebaranc mokoé

30. Ilepeuens owubor

AKMUeHAsA SHepaus

K =
eaxmuenas snepaus 02

(ba;w 4)613&)[ FHEPSUA BHCPBMH Q]
g n W Mo _ qu 7 {80 A+ I 180 +R I
- Iy
B Ar BA 5888 BS 'BBB "‘3 , KkBr 'ﬂ EE "f KB AP-'q
16. Cymmapnasn peakmusHas 17. Tapugh 1 18. Tapugp 1 19. Tapugh 1 20. Tapugh 2 21. Tapugp 2
auepeus 04 AKMUBHASL IHEP2UsL peaxkmuenasi snepeus Q1 peaxmusna snepaus Q4 aKmMusHas IHep2us peaxmusna nepaun Q1
Y80 -rR b3 Bia+ T 381 +RTI Y9! -RT1 B2A+ 12 382 +«R T2
88 g KB Ary qS : KBr 4 E.E .', KB Ap 4 BB B kB Ary ."3 ‘ KkBr S.e 8 KB Ary
22. Tapugh 2 23. Tapugh 3 24. Tapue 3 25. Tapugh 3 26. Tapudh 4 27. Tapucp 4
peakmusHas suepeusi Q4 AKMUGHAS IHEP2Us. peaxmuenas dnepeus Q1 peaxmuenas uepeusi Q4 AKMUGHAA IHEPIUs peaxmuena suepausi Q1
YWe -R n2 f3A+ T3 83 +«R T3 W83 -R 13 BYA+ T4 384 +R T4
88 9 KB Ap-y ."S ‘ KBr o SB 8 KB Ap4 BB B kB Apy ."S , kBr 4 E 8 KB Ap-
28. Tapup 4 31. Beidannas cymmapnas 32. Buidannas cymmapnasi 33. Buidannas cymmapuasi

peaxmuena snepaus O3

Y84y -R

009 ot

d 0000 .

T

- & & & & & 5 =

A

¢80 A- I
8‘: KBr y

YBE +R I
‘, ’B KB Apy

_R‘, ‘ e :;AP-

34. Cymmapuas akmusnas snepeus
HA KOHE NOCAeonezo Mecaya

335, Tapugh I cymmapnan axmuenas
IHepeUs HA KoHel NOCIeOHez0 Mecsya

36. Tapugh 2 cymmapnan akmuenas
IHEPIUA HA KOHEY NOCTeOHez0 Mecad

37. Tapugh 3 cymmapuas akmuenas
IHepauA HA KOHey Nocaednezo Mecaya

38. Tapugh 4 cymmapnas axmuenas
IHEPIUA HA KOHEY NOCTeOne20 Mecaya

gLidA+ I3
." 3 KBr ‘l‘

QiieA+ T

ﬂq ‘ KkBr

JiidA+ T2

8."8 KBr 1

DlidA+ T3

BqJ kBr 4

i+ T4
qﬂ KBr 4y

@ Kpumuuecrkas owubka

A Hapywenue xavecmea snexmposnepauu a
MeKyuem pacueimnom nepuooe

@@ bamapes pazpadjcena
/= Omimouenue nompebumens

H‘ Bcrcpwma KpPbllKd cHemyuKa

@™ Bekpwvima Kpwuiuika KieMmMHOU KOAOOKU
U Boszdeiicmeue MmazHumnozo nois

N - nebananc moka, yuem suepuu nPOUIBOOUMCS NO KAHALY Helmpaiu
L1i- nebananc moxa, yuem snepzuu npouzsooumcs no kanaiy gaswl

T1...T4 - nomep mapugha, no komopomy omobpasicaiomes dannvie (0ia pedicumos 17-28, 35-38)
T1...T4 - nomep mexywezo mapugha dns pexcumos 2-13, 29, 30
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IMPUJIOKEHUE /I
KOJbl OINBOK U METO/1bl UX YCTPAHEHMUSA

Kox ommOku BEIBOIUTCS HA MHAUKATOP B LIECTHAALATEpUYHOM BuJe. PacimdpoBka koma ommbku npuseneHa Huxe. CHMBOI «O» 03HaYaeT OTCYTCTBUE OUIMOKH,
MIPUBEICHHON B IMOCIEIHEN CTPOKE, CHMBOJ «®>» - HATUYHE ITOU OIINOKH.

Konp! omrn6ox 1 MeTOAbI HX YCTPAHCHU ST
Koz onmOky BEIBOOWTCS Ha MHIMKATOP B IIECTHAAIATEpPHYHOM Buie. PacmmppoBka Koja ommOKy nmpuBeneHa Hike. CHMBOJI «O» O03HA4aeT OTCYTCTBUE

oMM OKY, MPUBEACHHON B TIOCICTHAN CTPOKE, CHMBOII « @ - HAIMIUE STOW ONMTHOKH.

Ew@%

=S
s

Ommodka KaJmOpOoBOYHBIX KO3 PHUIIMEHTOB

PeMoHT cueTunka

Bo3zelicTBre MArHUTHOTO OJIS

ITomnbiTKa BO3ACHCTBHS HA CYETUMK MArHUTHBIM I10JIEM. Y CTPaHUTh BO3ACHCTBHE

HCI/ICHDB_BHOCTL 4aCcOB pC€AJIbHOI'O BPEMCHU

PeMoHT cueTunka

HCI/ICHpaBHOCTL KBapHeBOro pe€3oHaropa MUKpOKOHTPOJIJICpa

PeMoHT cueTunka

OrbKa M3MEPUTEIST

PeMOHT cueTymka

OmmbKa 1aTel/BpeMEHH

3amucaTh B CUSTUHK gaTy/Bpems *

OrmmOKa 0J10Ka JaThl EpeXoa Ha ceayomiee TapudHOe pacIuCaHnue

TToBTOpHO 3amKcaTh B CUSTUMK ATy MMEPEXo/ia Ha cleyroliee TapudHoe pacrucaHne™

Ommbka Tapuduoro Ooka

HDOI‘paMMHOC o0ecIeYeHHe CYETYMKA BOCCTAHOBUT JIAHHBIC 0e3 Y4acTus IIOJIb30BaTECIIA *

Kpurnueckast omuoka tapudHOro 6goka

[IporpammHOe 0beceueHHe CYETIYMKA OOHYIUT MOKa3aHMs ™

BcekpoiTHe Kopiyca

Bbu10 BekpbiTHE KOpiyca. [IoBepUTh CueTYHK U BOCCTAHOBUTH INIOMOBI

OmnoKa 1o JKIIYCHUS

yCTpaHI/ITI) OIHI/I6Ky HOAKIIFOYCHUA CUCTUYHUKA

BekppiTue KpBILIKK KOJIOIKU

Y6eauThesi, YTO KPhIIIKA YCTAHOBJICHA JIO yIopa
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PacimdpoBka MeToibl YCTpaHSHHMS IIpumeyaHue
Copoc O3Y ITporpaMMHOe 0OecIeueHre CYeTYHKa BOCCTAHOBHT AaHHbIe Oe3 yuacTus nosns3oBatens * | * Ilpm moBTopHOM
Pa3p;1>1<eHa 6aTapeI7H<a YJacoB p€aJIbHOT'O BPEMCHU [loMeHsATH 6aTapeI7H<y IIOSIBJICHHUHA
HewucnpaBHOCTb SHEPrOHE3aBUCUMOM aMSITH PeMOHT cueTymka HEe00X0JUMO

OTIIPaBUTh CUCTUUK
B PEMOHT.

[pumeuanue * IIpyu MTOBTOPHOM HOSBICHUH HEOOXOIUMO OTIIPABUTH CUECTUYUK B PEMOHT.
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