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MUPTEK-12-PY PyKOBOACTBO MO 3KCMyaTauum

Hacrosimiee pykoBOACTBO CONEPKHUT CBEICHUS, HEOOXOMUMBIC NJIsI TPABMIHBHOU DKC-
IUTyaTallid CYCTYUKOB DJIEKTPUYECKONH DHEPruu OMHO(A3HBIX MHOTO(YHKITMOHATBHBIX
«MUPTEK-12-PY» (B naJIbHEHIIIEM — CUCTUHKH).

K pabote co cueTunkamu JOITyCKAIOTCS JIUIIA, CTICIIHAIIBHO O0yYeHHBIE JIs PaObOTHI ¢
HanpspkeHneM 10 1000 B, n n3yunBIre HaCTOAIIEE PYKOBOJICTBO MO KCILTYaTallUH.

MOoOHTaX CYETYMKOB PEKOMEHIYETCS MMPOBOAUTH B COOTBETCTBUU C JOKYMEHTOM «Py-
KOBOJICTBO 110 MOHTaXy ¥ BBOAY B AKcIuryaTauuto. PUTM.411152.01013».

[Ipumep 3anucu CYETUYMKOB NPHU MX 3aKa3€ B JOKYMEHTALUHUM JIPYro MPOAYKIHH, B
KOTOpOW OHU MOTYT OBbITh NMPUMEHEHBI, JOKEH COCTOATh U3 HAUMEHOBAHMS CUETUYMKA,
YCJIOBHOT'O 0003HAYEHUSI B COOTBETCTBUHU C TIpHIIokeHHEM A. Bo3MOKHbIE UCTIOTHEHUS yKa-
3aHbl B KaTtayiore «CUeTYMKU 3IEKTPUUYECKON SHEPrur MHOTO(PYHKIMOHANIbHBIC». J[aHHBIN
KaTajor pa3MeIleH Ha caiiTe WWw.mirtekgroup.ru.

1 TpeGoBanus 0€30MACHOCTH

1.1 Ilo Oe3omacHOCTH OJKCIUTyaTallMd CYETYMKUA YJIOBJIETBOPSIOT TpeOOBaHUSAM
['OCT 22261 u I'OCT 12.2.091.

1.2 Tlo cnocoOy 3amuThl YeloBeKa OT MOPAXKEHUS DJIEKTPUUYECKUM TOKOM CUETUYUKHU
cootBeTcTBYIOT Kiaccy |l mo 'OCT 12.2.091, I'OCT 12.2.007.0, TOCT 31818.11.

o 1.3 ConpoTtuBiieHuE U30JIALUN MEXIY KOPITYCOM U 3JIEKTPUUECKUMU LENSIMU HE
MEHee:

- 20 MOwM — nipu Temriepatype OKpyskaromiero Bosayxa (23 + 2) °C, oTHOCHTEIbHOM
BJIQXXHOCTU OKpyxkaroimero Bosayxa (30...80) %, artmochepnom napnenuu ot 70 g0
106,7 xIla, gvactote n3ameputenbuoii cetu (50 £ 0,5) 'y, hopme KpUBOI HATIPSDKEHUST H3Me-
PUTENIBHON CEeTH — CHHYCOUJAIBbHOM € KO3((OULIHMEHTOM HECHHYCOUAAIBLHOCTH He Ooiee
12 %.

- 7 MOwM - ipu TeMIiepaTrype okpyskarorero Bo3ayxa (40 + 2) °C npu OTHOCUTEIILHOM
BJIAXXHOCTH Bo3ayxa 93 %.

1.4 IIpu cobmoneHnn yCcIoBUM dKCILTyaTalluH, yKa3aHHBIX B myHKTe 2.1.10 cueTuyuky,
cooTBeTCTBYIOT «lIpaBunam ycTpoiicTa anekTpoycTaHOBOK» U «lIpaBuiam mo oxpane Tpyaa
IPU HKCIUTyaTalK JIEKTPOYCTaHOBOK.

2 OnucaHue cYeTYUKA

2.1 Haznauenwue

2.1.1 CyeTuuku SBISAIOTCS  CUYETUYMKAMH  HETMOCPEJCTBEHHOTO  BKJIIOYCHHUS U
NpeIHa3HaYeHbl JJI1 MHOTOTapu(pHOro (He MeHee YeThipex TapudoB) yueTra akTUBHOU U pe-
aKTUBHON (WJIM TOJBKO AKTUBHOMW) AJIEKTPUUYECKOM SHEPrUU MPSMOro U 0OpaTHOro (WM
TOJIBKO TPSIMOT0) HaIpaBJICHUS B OJHO(A3HBIX JBYXIIPOBOIHBIX CETSIX MEPEMEHHOTO TOKa
MPOMBIIIJIEHHON YaCTOTHI.

CrtpykTypa yCIOBHOTO 0003HAYEHHUS CUCTUYMKOB IIPUBEICHA B IPUIIOKEHUH A.

2.1.2 KoHCTpyKTHBHO cueTduK B Koprycax SP1, SP2 u SP3 cocTouT u3 AByx dacteii:

- I3MEPUTENILHON  (M3MEpUTENbHBIA  OJIOK),  BBIMOJHSIOMEH  Bce  (PYHKIUU
MHOTOTapuU(HOTO CYETUHUKA. JTa YACTh YCTAHABIMBACTCS HA OMOPE JIMHUM JIEKTPOTIEpeIaun
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C TOAKIIOYCHHUEM K OTBOJSAIIAM CHJIOBBIM TIPOBOJAM, MO KOTOPHIM TOK TOCTYIIaeT K
noTpedUTeNIo;

- UHJIMKATOPHOE YCTPOMCTBO, YCTaHABIMBAEMOE B JIFOOOM YJIOOHOM JUIsl OTPEOUTENS
MECT€ W BBIMIOJIHAIONIEE (DYHKIIMM HMHIUKAIMU TOKa3aHuW. B kadecTBe HMHIMKATOPHOTO
YCTPOMCTBA UCTIOIB3YETC MOYJIb 0ToOpaxeHus: uHpopManuu. [Topsaok paboTel ¢ HHAMKA-
TOPHBIM  yCTPONCTBOM TOJpOOHO oOmHcaH B JokyMeHTe «Moaynb oToOpakeHus
undpopmaruu. [Tacmopr» (IIpunoxenne 1 u E).

2.1.3 Cuerunku B kopmycax W1, W2, W3, W6, W6b, W9, D1, D4, D5 umeror KK-
JUCIUIEH NIl IPOCMOTpa U3MepsieMoi HHPOpPMaLIUU.

2.1.4 CyeT4uKH MO OTJEIBHOMY 3aKa3y MOTYT MOCTaBISTHCS C MPO3PAYHON KPBIIIKON
32)KHMOB.

2.1.5 Cuetuuku ynosnerBopsitoT TpedoBanmsim ['OCT 31818.11, T'OCT 31819.21,
I'OCT 31819.23.

2.1.6 Cderunk 3aperucTpupoBaH B [OCyIapCTBEHHOM pPEECTpe CPEICTB M3MEpPEHUI
noxa Ne61891-15.

2.1.7 CyeTuuk HMMEET CBHUJETEIHLCTBO OO0 YTBEP)KICHUU THUIA CPEACTB H3MEpPEHUM
RU.C.34.004.A Ne60102, Beimano deaepabHBIM areHTCTBOM MO TEXHHYECKOMY PETyJIUupo-
BaHUIO U METPOJIOTHUH.

2.1.8 CyeTunk cOOTBETCTBYET TpeOoBaHUsIM EBpa3uiickoro 3KOHOMHYECKOTO CO03a.

Perucrpannonssiii HOMEP JEKJIapalu 0 COOTBETCTBUU
EADC Ne RU I-RU.A/161.B.01889/19.

2.1.9 Cuetunk COOTBETCTBYET TpeOOBAHUSIM TEXHUYECKUX YCIOBUH
PUTM.411152.010TV.

2.1.10 CueTynkn MOJKIIIOYAIOTCS K OJHO(MA3HONW JBYXIIPOBOIHOW CETH MEPEMEHHOTO
TOKa W TMpeAHa3HAYCHBI JJI1 HapyKHOHM ycTaHOBKH B Kopmycax SP1, SP2 u SP3 ¢ pabounmu
YCIIOBHSIMU TIPUMCHCHMUS:

- TeMIIepaTypa OKpyk aroliero Bo3ayxa — ot MuHyc 40 go mitoc 70°C*;

- OTHOCHUTEJIbHAS BIAYKHOCTh OKPYKAFOLIEr0 BO3ayXa — 10 98% npu temneparype 35°C;

- armocdeproe masacHue — ot 70 mo 106,7 xI1a (ot 537 go 800 MM pT.CT);

- muamnasoH HanpsbkeHud — oT 0,75U,,,, 10 1,2U,,,;

- yacToTta usmepureiabHoi cetu — (50+7,5) I'n;

- (hopma KpUBOW HAMNPSHKEHUS U TOKA U3MEPUTEIIHHON CETH — CUHYCOUIabHas ¢ KOd(-
bunmeHToM HecuHyconaabHOCTH He Ooee 12%.

*- Ilpumeyanue: METPOJOTMUECKHE XAPAKTEPUCTUKH CUETUYMKA COXPAHSIOTCS TIPH
CHIDKEHHM TEMIIEpaTyphl OKpy»Katomero Bo3ayxa 10 mMuHyc 40 °C, mpu 3TOM BO3MOXHO
BPEMEHHOE YXY/IIIEHHE WU NPoMaJaHue MHANKALUY Ha JUCIUIEE CUETYMKA C TTOCIIETYOIUM
CaMOBOCCTAHOBJICHUEM IIPH MOBBIIIEHUH TeMIIepaTypsl 10 Munyc 30°C.

Cuerunku B kopmycax W1, W2, W3, W6, W6b, W9, D1, D4, D5 ycranaBnuBaroTcs B
MeCTax, UMEIOIINX JTOMOJHUTEIBFHYIO 3alIUTy OT BIIMSHHS OKPYKAIOIIEH cpeinl (TToMerne-
HUSI, CTOMKH) C BBINICyKa3aHHBIMA PAOOYUMU yCIOBUSIMH MPUMECHEHHUSI.

2.1.11 Cyetunku mo oTAeIbHOMY 3aka3zy B kopmyce SP1, SP2, SP3 moryT ObITh H3ro-
TOBJIEHBI C pA0OYMMHU YCIOBUSMU MIPUMEHEHHUS MPU TEMIIEPAType OKPYKAIOIIETr0 BO3yXa OT
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munyc 50 no mmoc 70 °C. TpeboBaHus K TEMIIEpaTypHOMY JIHAMa30HY TOJDKHEI OBITH COTJIa-
COBaHbI MEX]Ty 3aKa3UYMKOM U IIPOU3BOIUTEIIEM.

2.1.12 Ha )KKU cuetunka oTOOpakaeTCsi KOJIMYECTBO MOTPEOICHHON aKTUBHOM AJICK-
TPUUYECKOHN SHEPTHH B BUJI€ apU(PMETHUECKON CyMMbI MOJTyJIEN 3HAUECHUIM aKTUBHOW SHEPrUu
oboux HampasieHuii: |A+| + |A-| wim pa3nensHO Mo HanpaBieHusM ydera A + u A- (s uc-
NOJHEHUH ¢ cuMBOJIOM «D» B yci10BHOM 0003HaY€HHM M B 3aBUCHUMOCTH OT HACTPOEHHBIX
PEXKUMOB MHJWKAIMU Ha 3aBojie). Jiia ucnonnenuii ¢ cumBoiiamMu «R1» nin «R2» na XKKHU
CYETYHMKA O0TOOpaXaeTcsl KOJUYECTBO NOTPEOIEHHOM PEAKTUBHOM 3JIEKTPUUECKON SHEPTUH B
BUJE apu(PMETUYECKON CyMMbI MOJyJIeH 3HaYEHUN PEakTHUBHOW SHEPruu 0OOMX HarpaBJe-
Huit: |R+| + |R-| wim paznensHo Mo HanpaBneHusM ydeta R + u R- (s ucnonHeHuit ¢ cuM-
BoslaMu «R1» u «D» umu «R2» u «D» B ycnoBHOM 0003Hau€HUU W B 3aBHCHUMOCTH OT
HAaCTPOEHHBIX PEKUMOB UHANKALIMU HA 3aBOJIE).

2.2 TexHu4eckue XapakTepUCTUKU

2.2.1 Kimacc Tounoctn cuetunkoB — 1 mo I'OCT 31819.21, 1 wmm 2 1o
['OCT 31819.23, nomunansHoe Hanpsikenue — 220 B umu 230 B, 6a30Bb1ii TOK — 5 A wimn
10 A, mocrosHHas cYeTYMKka MO akTUBHOM »HHepruu — ot 800 umm./(kBt-u) n0

3200 umr./(kBt-4), mo peaktuBHOM sHeprun — oT 800 umr./(kBap-4) g0 3200 umr./(kBap-u),
nosioxkenue 3amnaroi 000000,00 (Ba 3HaKa MOCIE 3aMsTON).

2.2.2 MakcuManbHas cria Toka coctaBisieT 50 A, 60 A, 80 A uiau 100 A.

2.2.3 TlonHas (akTWBHAs) MOIIHOCTb, MOTpeOsseMast MEMbI0 HAMPSHKEHUS CUCTYHKA,
IIpY HOMHHAJIBPHOM HAIPsHKEHUH, HOPMAJIBHON TeMITepaType, HOMUHAJIBLHOW 9acTOTEe HE Tpe-
Bbimaetr 10 B-A (2 Br).

2.2.4 TlomHas MOIITHOCTB, MTOTpeOIIIeMast KaXI0H IeMbio ToKa, He mpeBbimaeT 0,3 B-A
pu 6a30BOM TOKE, HOPMAJILHOHM TeMIIepaType 1 HOMHUHAJIBHON 9acTOTE CETH.

2.2.5 AKTUBHas MOIIHOCTb, TOTpedysieMas MOJIYyJIeM CBS3U, NPH HOMHUHAIBLHOM
HaIpsKeHUH, HOPMAIIbHOW TeMIEepaType, HOMUHAJIBHOW YaCcTOTE HE MpeBbIlIaeT 3 BT.

2.2.6 Tok coOCTBEHHOTO MOTpeOIeHUs, MTOTPEOIIEMBIN 1IENbI0 HANPSKEHUS, HE Tpe-
BbIiaeT 43,5 MA Npu HOMUHAIHHOM HAIpsKEHUU, HOPMAIBHOU TeMIepaType, HOMUHAIb-
HOM 4acTOTeE.

2.2.7 Tok coOCTBEHHOTO MOTPEOJICHUS, TTOTPEOIAEMBII KaXI0U 1EMbI0 TOKA, HE TIpe-
BbImaet 1,3 MA nipu 6a30BOM TOKE, HOPMaJILHOM TeMIlepaType U HOMUHAJIBHOM 4acTOTe Cce-
TH.

2.2.8 BeTpoeHHble HHTEP(PEICHI CBSA3H MUTAKOTCS OT BCTPOEHHOTO MCTOYHHMKA MTUTAHUS
CUYETUYHMKA, TI0 COTIIACOBAHHUIO C 3aKa3YMKOM MUTAaHUE HHTEPQEca MOKET OCYIIECTBISATHCS OT
BHEIITHET'0 NCTOYHHMKA TTUTAHUS.

2.2.9 C4eTuuKu HAYMHAIOT HOPMAJbHO (PYHKIIMOHUPOBATH HE IMO3JHEE YeM uepe3 S ¢
MocJie TOTo, Kak K KiieMMaM OyJIeT MPUII0KEHO HOMHUHAIIbHOE HAIPSDKCHHE.

2.2.10 CyeTynk HMMEIOT ONTHYECKOE HCIBITATEILHOE BBIXOJHOE YCTPOMCTBO TIO
'OCT 31818.11-2012.

2.2.11 CueTynku UMEIOT CBETOBBIE MHIUKATOPHI (DYHKIIMOHUPOBAHUSA (MOTYT COBIIa-
JaTh C MHAUKATOPAMU ONTUYECKUX HCTBITATEILHBIX BBIXOHBIX YCTPONCTB).

2.2.12 VicionHeHus CYETYUKOB C CUMBOJAMHU «SS», «ST» B yCIOBHOM 0003HaYEHUH
MOTYT MUMETh CBETOBOW HHIMKATOpP HEPABEHCTBA TOKOB B (ha3HOMW MM TOKA M IIEMU TOKa
HedTpasm. CYeTUYMK YUYUTHIBACT SHEPTHIO NMPU HATIMINHU TOKA B OJTHOW WMJIM JIBYX IIETISX TOKA,
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npUYeM Y4eT BeIeTCs MO TOW Ienu, rjae notpednenue 6ombiue. [lpu pasHuiie TokoB B (asz-
HOM U HYJIEBOM MpOBOAAaX mpeBblmaromen 12,5 % 3aropaercst cBETOBOM MHAMKATOpP HEpa-
BEHCTBA TOKOB (IIPU €0 HAJIMYHH).

2.2.13 Cuétunk BKIIIOYAETCS W TPOAOIKACT PETHCTPUPOBATH MOKA3aHUS MPU TPOTE-
KaHWU TOKa, BETMYMHA, KOTOPOTO yKa3aHa B Tabnuie 2.1

Taomuma 2.1
KJ'IaCC TOYHOCTH CUETUUKA
1 1 2
I'OCT 31819.21-2012 I'OCT 31819.23-2012 I'OCT 31819.23-2012
CrapTOBBIH TOK 0,0025 16 0,0025 16 0,005 16

2.2.14 Tlpn OTCYTCTBMU TOKa B IOCJEIOBATEIbHON IIEMH CUYETYMKU HE H3MEPSIOT
3JIEKTPOAHEPTHIO (HE UMEIOT CAMOX0/1a).

2.2.15 CyeTyuk BeAET y4eT AIEKTPUUYECKON SHEPTUuu Mo ASHCTBYOMUM Tapudam (He
MeHee 4) B COOTBETCTBUU C MECAYHBIMHU MPOrpaMMaMH CMEHbI TapU(HBIX 30H (KOJIMYECTBO
MECAYHBIX TporpamMm — 10 12, konudecTBO TapudHBIX 30H B cyTkax — 48). MecsuHas
mporpaMma MOXET COJEp)KaTh CyTO4YHbIe Tpaduku Tapudukanuu padodux, cyOOOTHUX,
BOCKPECHBIX U CIeNUaNbHBIX JHeH. KoaudecTBo cnienuanbHbIX JHEH — 10 45, 111 HUX MOTYT
ObITh 3aJlaHbl MPU3HAKU pabouelt, cyOOOTHEH, BOCKPECHOM WJIM CHEIHAIbHONW Tapu(pHOM
POTPAMMBI.

2.2.16 B cyeTunke npeaycMOTpeHO ABa Tapu(HBIX pacHucaHus — JACHCTBYIOIIEE U
BHOBb BBOAMMOE. BHOBb BBOJMMOE paclMCaHUE 3arpyaercs, He BIUsAi Ha paldoTy
Tapu(HOTO AJNTOPUTMA CUETUYMKA, padOTaOMIEro Mo JEHCTBYIOLIEMY TapudHOMY
pacniucanuto. Ilociae OKOHUYATEIbHOM 3arpy3Kd BHOBb BBOJMMOIO TapU(pHOTO pacnuCaHUs
yCTaHaBJIMBAETCA JaTa BKIIOUYEHHS BHOBb BBEJIEHHOro TapudHoro pacnucanus. Ilo
JOCTH)KEHUHM YCTAHOBJIEHHOM KaJeHJAapHOM JaThl BHOBb BBEIEHHOE TapU(HOE pacnucaHue
CTAHOBUTCS JAEHCTBYIOIIUM. TakuM 00pa3zom oOecreunBaeTcsl OJJHOBPEMEHHBIN MEepexo]l Ha
HOBOE TapH(pPHOE pACTHCAHHUE IJI CUETUUKOB OOBEIUHEHHBIX OJHON aBTOMAaTHU3HPOBAHHOMN
MH(POPMALIMOHHO-U3MEPUTEIHLHON CUCTEMOM.

2.2.17 Cuetuuku, y KOTOPBIX B YCIOBHOM OOO3HAYE€HUU MPUCYTCTBYET CUMBOJ «H»,
VMMEIOT 3alIUTy OT BO3JCHCTBUS MArHUTHBIX NOJer. [Ipyn BO3AEHCTBUN TOCTOSHHBIX WJIU T1€-
PEMEHHBIX MarHUTHBIX TMOJEH ¢ HANpPsDKEHHOCTHIO Touist cBbime 150 MTa (mukoBoe 3Hauve-
HUE) IPOUCXOAUT COOTBETCTBYIOIAS 3aKCh B KypHaje COOBITHI O J1aTe U BPEMEHU Hayaia
Y OKOHYAaHUS BO3JICUCTBHUS.

2.2.18 CueTtuuky, y KOTOPBIX B YCIOBHOM O0OO3HAUYE€HUU MPHUCYTCTBYET CUMBOJI «K»,
MMEIOT BCTPOEHHOE peJie yIpaBJieHUs] Harpy3Koi, MpeaHa3HauYeHHOEe ISl KOMMYTaluu Qasz-
HOM IIeTM TOKa cueTurka. Pene BKIt0OUeHO B pa3pbiB (pa3HOM LIETIH TOKA.

2.2.18.1 YupaBieHue pesie BO3MOXKHO B PYYHOM M aBTOMAaTHYECKOM pexkumax. Jlis
paboThI € pesyie B pyYHOM PEKUME, K CUETYMKY HEOOXOAMMO MOJKIIIOUUTHCS 110 UMEIOIIEMY-
cs1 uHTepPeicy CBS3U.

2.2.18.2 B aBTOMaTH4eCKOM PEKUME, BOZMOXKHO, 33J1aTh PA3IMUHBIC PEKUMBI paOOTHI
peune:
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MUPTEK-12-PY PyKOBOACTBO MO 3KCMyaTauum

- [0 MPEBBILIEHUIO MOTPEOIAEMON MOIIHOCTH (MpPU MPEBBILIEHHH MOTPEOIsIeMO
MOIITHOCTH, MPOTIMCAHHOM B JIOTOBOPE C JECKTPUICCKUMHU CETSIMH, MMPOU3OUACT OTKITIOYCHUE
AJIEKTPOIHEPTUH; BKIIOUCHUE HATPY3KH MPOUCXOIUT Yepe3 3aJlaHHOE BpeMs, 3allMCaHHOE B
CUYETYHK);

- TI0 TIPEBBIIIICHUIO MOTPeOIIeMOl dHEpTrun (MPU MPEBBINICHUH TOTPEOIIEMON dHEP-
'Y MTHOBEHHOM, B TEYEHHE TOJy4acOBOIO MHTEpPBAJIa BPEMEHU WJIM 110 UCTEYEHUH TOJTyda-
COBOTO BPEMEHH, MPOU30MIET OTKIIOUEHHUE DJICKTPOIHEPIUH; BKIIOUCHUE HArpy3KH IPOUC-
XOJIUT Yepe3 3aJJaHHOE BPEMsl, 3alTUCAHHOE B CUETUUK);

- [0 HANpsDKeHHIO (OTKIIIOYEHHE M BKJIIOYEHHUE pelie TMPOUCXOJUT MPHU JOCTUKEHUU
NPEBAPUTEIILHO 33JJaHHBIX YPOBHEW HANpsKEeHUs) (TOJBKO JUISl CYCTUYMKOB C CHMBOJIAMH
«K» 1 «M» B yc1OBHOM 0003HAYEHUHN ).

- mo BpemMeHU. OTKIIIOUYCHHE W BKJIIOYCHHUE PEJie MPOWCXOJUT COTJIACHO TPEaBapH-
TEJIBHO 3aJaHHOTO Tpaduka BKIIOUYCHWA W OTKIIOYEHUH (B 3aBHCHMOCTH OT HMCIIOJHEHUS
CUETUYMKA);

- TpH TIOMBITKE HECAHKIIMOHWPOBAHHOTO JOCTYIA, BCKPBHITHE KIEMMHOHN KPBIIIKH,
BCKpBITHE KopItyca (TOJBKO IS CUSTIYMKOB ¢ cuMBojiaMu «K» 1 «V3» B yci10BHOM 0003Ha-
YEHUN);

-IIPH TTOTIBITKE BO3/ICHCTBHE IMIOCTOSHHBIM U ITEPEMCHHBIM MAarHUTHBIM ITOJIEM (TOJIBKO
JUISL CYETYMKOB ¢ cMMBOJIaMu «K» 1 «H» B yci10BHOM 0003HaUYEHUH).

2.2.18.3 JlonoJIHUTENBFHOE YMPABICHUE HArpy3KOW OCYIIECTBIISIETCS IMOCPEICTBOM
HaxaTusi Ha KHOMKY «[IpocMoTp», pacnoyioKeHHYIO Ha JIUIEBOW CTOPOHE CUETYMKA WU Ha
JTUCTAaHIIMOHHOM MHJIUKATOPHOM YCTPOUCTBE.

2.2.18.4 B cueTtunkax ¢ MaKCUMaJIbHOU CHIJION Toka 60 A TpUMEHSIETCS pesie, paccuu-
TaHHOe¢ Ha TOK 80 A, B cueTuyMkax ¢ MakcHUManbHOM cuioi Toka 80 A — perne Ha 90 A, B
CYeTYMKaX ¢ MakcuMaiabHOU critoit Toka 100 A — pene Ha 120 A.

2.2.18.5 TexHnueckne XapaKTEPUCTUKU PEIIe:

2.2.18.5.1 HOMUHABHBIM TOK KOHTaKTHOW rpynmbl — 60A ams CYETUYMKOB C MaKCH-
MaJIbHBIM TOKOM 60A, 80A m1g cu€TunkoB ¢ MakCUMaJIbLHBIM TOKOM 80A, 100A 15 cuéTum-
KOB C MaKCUMaJIbHbIM TOKOM 100A;

2.2.18.5.2 HoMHHANIBHOE HATIPSHKEHNE KOHTaKTHOW rpynmsl — 230B;

2.2.18.5.3 makcuManbHbBI TOK nepekaoueHus 80A I CUETUNKOB ¢ MaKCUMAJIBHBIM
tokoM 60A, 90A i1 cu€TUnKOB ¢ MakcuMaabHBIM TOKOM 80A, 120A a1 C4ETUYMKOB C MaK-
cumanbHBIM TOKOM 100A;

2.2.18.5.4 makcumanbpHOE HanpspkeHue nepexatodeHus 250B;

2.2.18.5.5 makcumanpHas kommyTtupyemass momHocTs 20000BA st c4€TumkoB C
MakcuMaiabHBIM TOKOM O0A, 25000BA mist cUéTYMKOB C MaKCHUMaidbHBIM TOKOM 80A,
30000BA mis cuéTunkoB ¢ MakCUMabHBIM TOKOM 100A;

2.2.18.5.6 conpoTuBieHUE KOHTAKTOB — He Oosee 2MOM;

2.2.18.5.7 xoMMyTalMOHHasi U3HOCOCTOMKOCTh KOHTaKkTOB pesie He MeHee 10000 1uk-

JIOB.

2.2.18.6 CyeTunku, 1Mo OTIEIBLHOMY 3aKa3y, MOTYT UMETh BO3MOXXHOCTb anmapaTHON
OJIOKUPOBKU cpabaThIBaHUsI BCTPOEHHOE Pelie YNPaBJIEHUs HArpy3Ko MOCPEICTBOM MUKPO-
NEePEeKIIoYaTeNsl WM NEPEMbIYKH, MOAKIIOYEHHON K CHEUalbHOMY KIEMMHHUKY (JaHHas
(GYHKIUS JOCTYMHA A7l CYETUUKOB, BBIMYIIEHHBIX ¢ feka0dps 2020 r.). [lepexmoyarens uin
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KJIEMMHHUK PACIOJIOKEHBI MO/ KJIEMMHOW KPBIIIKON U MIIOMOUPYIOTCS SHEPTOCETEBOM Oopra-
Hu3anuen. [Ipumenenne MUKpONepeKIIIoYaTesNs WK KIIEMMHHUKA 00YCIIOBJIEHO KOHCTPYKIIH-
el cuerunka. [lonokeHre MUKpPOIEPEKIIoYaTeNsl WIK HAM4YUE NEPEMBIUKH B KJIEMMHUKE
ONpeaeNsieT COCTOSHUE YIIPABIEHUSI BCTPOEHHOI'O pelie ynpaBieHus: Harpy3koil. [lonoxenue
MUKPOIEPEKITIOYATENS B TOJIOKEHUH «BKII0YEH0» MM HaIMYMe NEPEMBIYKH B KJIEMMHUKE
0003HayYaeT, 4TO BCTPOEHHOE pejie YIpaBJICHHs HAarpy3Koi OyaeTr paboTaTh B COOTBETCTBUU
C 3aJJaHHBIMU pexxuMaMu padoTel. [lonoxkeHne MukponepexiIroyaTens B MmojaoxkeHuu «OT-
KJIFOUEHO» WJIM OTCYTCTBUE MEPEMBIYKU B KIIEMMHHUKE 0003HAYaeT, UTO aKTUBUPOBAHA arra-
paTHasi OJIOKMpOBKA cpabaThIBaHUsI BCTPOCHHOIO PEJie YIPABJICHUs HArpy3KoM, Mpu JHOOBIX
pexumax paboThl pelie He cpaboTaerT.

2.2.19 Cuertyuku SIBISIIOTCS YCTPOMCTBOM, OOECIEUMBAIOIIUM KOHTPOJIb BEIHMYHUHBI
MaKCHMaJIbHOW MOITHOCTH.

2.2.20 Cyetunky, y KOTOPBIX B YCIOBHOM O0O3HAUY€HWHU MPHUCYTCTBYET CUMBOJI «Q»,
UMEIOT JTUCKPETHBINH BBIXOJ] C HArpy3049HON CIMOCOOHOCTHI0O 30 MA MOCTOSHHOTO TOKa M
KOMMYTHPYEMBIM HampspkeHneMm He Oonee 24 B. [loaxmrodyeHne mpoW3BOAUTCS B COOTBET-
CTBHMM CO CXEMOM, HAHECEHHOM Ha KPBIIIKE 3a)KUMOB CUETUMKA U NPUBEACHHON B IPUIIOKE-
HuHu b.

2.2.21 JluckpeTHBIN BBIXOJ MOXKET OBITh CKOH(UTYPHUPOBAaH KaK pejie CUTHAIU3alluu
win Tenemerpuueckuii Beixoa (DIN 43864).

2.2.22 JINCKpETHBIN BBIXO]I TAIbBAHUYECKU Pa3BsI3aH OT CETH.

2.2.23 CueTyuk 00eCIeurnBacT y4eT:

- TEKYILEr0 BPEMEHH U JaThl;

- KOJINYECTBA MOTPEOJIEHHON aKTUBHOM DJIEKTPUUYECKON IHEPTUM HAPACTAIOIIUM HUTO-
rOM CyMMapHO HE3aBUCUMO OT TapU(PHOr0 paclHUCaHuUs;

- KOJMYeCcTBa MOTPEOJIECHHOM PEaKTUBHOM SJIEKTPUUYECKON SHEPIHMHM HapacTaroUUM
UTOTOM CYMMapHO HE3aBHCHUMO OT Tapu(HOTO pacmucaHusi (TOJIBKO JUISl CYCTUYHMKOB C CHUM-
Bosiamu «R1» i «R2» B ycrioBHOM 0003HAYEHUN);

- KOJINYECTBA MOTPEOJEHHON aKTHUBHOM 3JIEKTPUYECKOW SHEPIHMHM HApaCTAIOIMIUM HTO-
TOM CYMMAapHO M pa3JIeJbHO MO ACHCTBYIONIUM Tapudam;

- KOJHMYeCTBa MOTPEOJICHHOM PEAKTUBHON SJIEKTPUUYECKON SHEPTUM HaAPACTAOIIUM
UTOTOM CYMMAapHO U Pa3JelIbHO MO JEHCTBYOMUM TapudaM (TOJIBKO Ui CYSTIYHKOB C CUM-
BosiaMu «R1» mim «R2» B yC10BHOM 0003HAYCHUN);

- KOJIMYECTBA MECAYHBIX MAaKCUMyMOB aKTUBHOM MOUIHOCTH CyMMapHO M pa3AesIbHO
1o JIEUCTBYIOMUM Tapudam 3a mecsIl 3a 12 mecsiies,;

- KOJIMYE€CTBA MECSTYHBIX MAKCUMYMOB PEAKTUBHON MOITHOCTH CYMMAapHO U Pa3/IeIbHO
no jaedcTByromuM tapudam 3a mecsi 3a 12 mecsiteB tapudam (TOJbKO IS CUETYUKOB C
cumBojIamMu «R1» uau «R2» B ycI0BHOM 0003HAYEHUH);

- KOJIMYECTBA MOTPEOICHHON aKTUBHOM DJIEKTPUUYECKON IHEPTUM HAPACTAIOIIMM HTO-
TOM CyMMAapHO U pa3AeibHO IO JACUCTBYIONIMM TapudaM Ha Hayallo Mecsiia 3a 36 MecCsI1IeB;

- KOJHMYECTBa TMOTPEOJCHHOM PEAKTUBHOW DJIEKTPUYECKOW SHEPTHHM HAPACTAIOIUM
UTOTOM CYMMApHO U pa3fielIbHO MO JAEUCTBYIOMMM TapudaM Ha Hayajao mecsua 3a 36 mecs-
1eB (TOJIBKO JUTsl CYETYMKOB ¢ CUMBOJIaMu «R1» ninu «R2» B yciioBHOM 0003HAYCHUH);
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- KOJIMYECTBA AKTUBHOW 3JEKTPUYECKOW SHEPrMHM MPSIMOTO HAIMpPABIEHUS HapacTaro-
MM UTOTOM CYMMapHO U pa3lielbHO MO JAEHCTBYIOMMM TapudaM Ha Hadajao mecsna 3a 36
MecsIIIeB (TOJBKO I CYSTYMKOB C CUMBOJIOM «D» B yCl10BHOM 0003HAYECHHN );- KOJUYECTBA
PEAKTUBHON SJIEKTPUUECKON SHEPrUM MPSMOro HANpaBJICHUSI HAPACTAIOIIMM HTOTOM CyM-
MapHO W pa3/eNIbHO O JACUCTBYIOIUM TapudaM Ha Hadamo mecsia 3a 36 MecsieB (TOIbKO
JUISL CYETIMKOB ¢ cuMBoiaMu «R1» u «Dy» wim «R2» u «D» B ycinoBHOM 0003HaYEHUN);

- KOJIMYECTBA aKTUBHOM 3JIEKTPUUECKON SHEPIHH 0OpaTHOTO HAMPABIICHUS HapacTalo-
MM UTOTOM CYMMAapHO M pa3/ielIbHO MO JEeHUCTBYIOMMM TapudaM Ha Hayayio Mecdia 3a 36
MecsIeB (TOJIBKO I CUETYMKOB C CUMBOJIOM «D» B yCIIOBHOM 0003HAYCHUH );

- KOJIMYECTBA PEAKTHUBHOM SJEKTPUUYECKON SHEPrUH OOpATHOIO HAIpaBJICHUS Hapac-
TAIOIIUM UTOTOM CYMMApHO MU Pa3fesibHO MO JAEHCTBYIOIIMM Tapu@aM Ha Ha4yayio Mecsia 3a
36 mecsreB (TONBKO JUTSl CYUSTYMKOB ¢ cuMBOIaMK «R1» 1 «Dy» nmu «R2» u «D» B yci10BHOM
0003HaYCHUN);

- KOJINYECTBA MOTPEOJEHHON aKTUBHOM 3JIEKTPUYECKON SHEPTHH HAPACTAIOIIUM HTO-
TOM CYMMapHO M pa3JeibHO MO JECUCTBYIOIIMM Tapudam Ha Hayaio roja u mpeapiayume 7
JeT (B 3aBUCHMOCTH OT MCIIOJTHCHHS CUCTUNKA);

- KOJMYECTBa MOTPEOJIEHHOM PEaKTUBHOM SJIEKTPUUYECKOM 3HEPIHMHM HapacTarolUM
UTOTOM CYMMAapHO M pa3/eibHO M0 ACHCTBYIONIMM Tapu(aM Ha Hayajao roja v Npeblayime
7 net (TOJBKO JJIs CYETYMKOB ¢ cuMBoIaMu «R1» u «Dy» unmn «R2» u «D» B ycinoBHOM 000-
3HAa4YCHUH) (B 3aBUCUMOCTH OT MCITOJIHEHHS CUCTUHMKA);

- KOJINYECTBA AKTUBHOMW 3JIEKTPUYECKON 3HEPrUM MPsIMOTO HAIMPABJICHUS HapacTaro-
MM UTOTOM CYMMAapHO U pa3/ieJbHO MO ACHCTBYIONIMM TapudaM Ha HA4aJlo rojia v Impeibl-
ayue 7 et (TOJABKO Ui CYSTUYUKOB ¢ CUMBOJIOM «Dy» B yciioBHOM 0003HaueHUH) (B 3aBH-
CHUMOCTH OT UCIIOJHCHHS CUCTUHKA);

- KOJIMYECTBA aKTUBHOM 3JIEKTPUUYECKOIN SHEPIHUH 0OpAaTHOTO HAMPABIICHUS HAPACTAIO-
MM UTOTOM CYMMApHO W pa3lieJbHO MO ACHCTBYIONIMM TapudaM Ha Hayaylo rojia v mpeibl-
aymye 7 et (TOJBKO JUIsl CUETUUKOB C CUMBOJIOM «D» B ycioBHOM 0003HaueHUH) (B 3aBU-
CHUMOCTH OT HUCIIOJTHEHUS CUCTUYHKA);

- KOJIMYECTBA PEAKTUBHOW AJIEKTPUUECKOW DHEPTrUU MPSIMOTO HAIpaBJIEHUS HapacTa-
IOIMM WTOTOM CyMMapHO W pa3leibHO MO ACHCTBYIOUMM Tapu@aMm Ha Hadajlo roja H
npeasiayiye 7 aeT (TOIbKO IS CYETYHKOB ¢ cuMBoJamMu «R1» u «D» mmn «R2» u «Dy» B
YCIIOBHOM 0003Ha4YeHHH) (B 3aBUCUMOCTH OT MCITOJHCHHS CUCTUMKA);

- KOJIMYECTBA PEAKTHUBHOM SJIEKTPUUYECKON SHEPTHUH OOPATHOTO HAIpaBJICHUS Hapac-
TAIOMIUM MTOTOM CYMMapHO M pa3/elibHO MO JCUCTBYIONIMM Tapudam Ha Hadaylo Troja u
npeapiayime 7 aet (ToNbKO Js CYeTYMKOB ¢ cumBoiiaMu «R1» u «D» unmn «R2» u «D» B
YCIIOBHOM 0003Ha4YeHHH) (B 3aBUCUMOCTH OT MCITOJHCHHS CUCTUHMKA);

- KOJIMYECTBA MOTPEOIEHHON aKTUBHOM SJIEKTPUUYECKON IHEPTUM HAPACTAIOIIUM HTO-
TOM CYMMAapHO U pa3JieJIbHO MO JEHCTBYIOUIUM Tapudam Ha Hadyajno CyTokK 3a 128 cyTok;

- KOJMYecTBa MOTPEOJICHHOM PEAKTUBHOM SJIEKTPUUYECKON SHEPIHMHM HapacTArOIIUM
UTOTOM CYMMApHO U Pa3fesibHO MO JEHCTBYIOMM Tapudam Ha Havallo CyTOK 3a 128 cyTok
(TOJTBKO TS CYETYMKOB ¢ cCUMBOJIaMU «R1» uimn «R2» B yciioBHOM 0003HAUCHUH);

- KOJINYECTBA MOTPEOJEHHON aKTUBHOM 3JIEKTPUYECKON SHEPTUM HAPACTAIOIIUM HMTO-
rOM CyMMapHO W pa3JelibHO IO JAECUCTBYIOIIMM TapudaM Ha Hayajgo uHTepBaia 30 uium
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60 muHyT 32 128 CcyTOK (TOJNBKO MpPU YCTAaHOBIEHHOM MHTEpBAJE yCpeaHeHHs] MomHOCTH 30
wim 60 MunyT)*;

- KOJIMYecTBa MOTPEOJCHHOW PEAaKTUBHOM 3JIEKTPUUYECKON IHEPrHMHM HapacTalOIINM
UTOTOM CYMMAapHO U Pa3/eibHO MO JACUCTBYIONIMM TapudaM Ha Havano uHTepBana 30 wiu
60 muHyT 32 128 CcyTOK (TONBKO MPU YCTAaHOBIEHHOM MHTEpBAJE yCpeaHeHHs] MomHOCTH 30
i 60 MuHYT)* (TOJIBKO TS CYETYMKOB ¢ cuMBoiiaMu «R1» uimm «R2» B yciioBHOM 0003Ha-
YCHHH);

- KOJIMYECTBA NOTPEOJECHHOW aKTUBHOM 3JIEKTPUUECKOM 3Hepruu 3a unrepsai 30 mu-
HYT 3a 128 cyTOoK (TOJIBKO IpH YCTAaHOBJIEHHOM MHTEpBaje ycpeaHeHus MoirHoctu 30 mMu-
HYT)*;

- KOJIMYECTBA NMOTPEOJICHHON pEaKTUBHOM AJIEKTpUYECKOM 3Hepruu 3a uHrepsan 30
MUHYT 32 128 cyTok (TOJIBKO MpH yCTaHOBJICHHOM HHTEpBaje ycpeaHeHus mourHocty 30
MUHYT)* (TOJILKO JIJIsl CYETYMKOB ¢ CUMBOJIaMU «R1» uimn «R2» B ycimoBHOM 0003HAUCHUH);

- nNpoQuisl aKTUBHOM MOIIHOCTH, YCpeAHEHHOW Ha uHTepBajie 30 MUHYT 3a MEPHOJ
128 cytok *;

- TpouIIsl pEaKTUBHOM MOIIHOCTH, YCpeAHEHHOW Ha uHTepBaie 30 MUHYT 3a IEPHOJT
128 cyTok* (TOJIBKO JJIsi CYCTUYUKOB ¢ cuMBolaMu «R1» miam «R2» B yclioBHOM 0003Haue-
HUN);

- npoduiIsl aKTUBHOM MOIIHOCTH, YCpeAHEHHOW Ha mMHTepBaje 60 MUHYT 3a mepuoj
128 cyToxk *;

- Ipo ISl pEaKTUBHOM MOIITHOCTH, YCPETHEHHON Ha mHTepBaie 60 MUHYT 3a epro
128 cytok* (TOJBKO IS CYCTYMKOB ¢ cuMBosiaMu «R1» mmu «R2» B ycioBHOM 0003Haue-

Ipumeuanue - * [1To TpeboBaHMIO 3aKa3uMKa BO3ZMOXKHA pean3alisi HaCTPanuBaeMoro
WHTEpBaja YCPEIHCHHUs] MOITHOCTH U3 psga: 1, 2, 3, 5, 6, 10, 15, 20, 30, 60 muryT. MuHu-
MajbHas TIyOMHA XpaHeHUs MpoQUis HArPYy3KH MPH APYTHX 3HAUYCHUSX WHTEpPBAJIa yCPEI-
HEHUS MOKET ObITh paccuuTaHa 1o gopmyiie

I
D‘lllll = e : D
: 30

r71€ e — TEKYIIUH MHTEPBAT YCPETHEHHSI MOIITHOCTH, MUHYT;

D30 — rmyOuHa xpaHeHus: npo@uiisi Harpy3Ku NpHu UHTEpBalie ycpenHeHus 30 MUHYT,
CYTOK.

2.2.24 CHeTyuku ¢ CUMBOJIOM «M» B YCIOBHOM 00O3HAYCHHUH JIOIMOJHUTEILHO 00ec-
MEYNBAIOT U3MEPECHHE CIICTYIONTUX MapaMeTPOB:

- (ha3HOTO HATIPSIKEHUS;

- TIOJIOKUTEITLHOTO M OTpHIaTeNIbHOTO OTKJIOHEeHHs Hampspkenus (mo ['OCT 32144,
I'OCT 30804.4.30, xacc S);

- (ha3HOTO TOKA;

- TOKa HEUTpau (TOJTBKO JUIsl CAETYMKOB ¢ CUMBOJIAMU «SS», «ST», «TT» B ycI1oBHOM
0003HaUYCHUN);

- 4aCTOTHI CETH;

- otkioHenus yactotsl (o OCT 32144, 'OCT 30804.4.30, xnacc S);

- AKTUBHOM MTHOBEHHOM MOIITHOCTH;

30’
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- PCaKTUBHON MTHOBEHHOW MOIIHOCTH (TOJIBKO JIJIi CUETUYMKOB ¢ cuMBojaMu «R1»
i «R2» B ycioBHOM 0003HaYCHUH );

- IOJIHOM MTHOBEHHON MOIIHOCTH (TOJIBKO MJIi CUETYMKOB ¢ CUMBOJIaMH «R1» wnm
«R2» B yci10BHOM 0003HaUYEHUN);

- K03 HUITHEHTAa MOIITHOCTH;

- HebaaHca TOKOB (TOJBKO JJII CYETYMKOB C CUMBOJIaMU «SS», «ST», «TT» B ycloB-
HOM 0003HAYEHUN);

- COOTHOIIICHUS aKTUBHOW M PEAKTUBHON MOIIHOCTHU (TOJIBKO ISl CYETYUKOB C CUMBO-
namu «R1» nmu «R2» B ycimoBHOM 0003HaYeHUN ).

2.2.25 [lpenaenbl OTHOCUTENBHBIX MOTPEUTHOCTEN MPU U3MEPEHUN HANPSHKEHHUS, MOJI0-
KUTEIBHOTO M OTPUIATEIHHOTO OTKJIOHEHHUS HAMPSIKEHUS, TOKA, YaCTOThI, OTKJIOHEHHUS Ya-
CTOTBI, MOIITHOCTH, KO3 UIIMEHTa MOLITHOCTH yKa3aHbl B Ta0mwuie 2.2. Bce ykazaHHbIe 1aH-
HBIC IOCTYITHBI JJII CYUTBIBAaHUS 110 UMEIOIIEMYCsl HHTep(]eicy.

Tabmuma 2.2
[Ipenen OTHOCUTENIBHON MOTPEUTHOCTH H3MEPEHUHN
Ilonoxu-
AxtuB- |PeakTus- o
TEJIILHOTO U N N ITommon
Otkio-  |HOM HOM Koaddu-
Hamps- |oTpuna- ®azHo- | Toka MT'HO-
. Yacto- |HeHHUA MI'HO- MTHO- . |IHMeHTa
JKEHMS, |TEIbHOIO ro TO- |HEHUTpa- o . . |BEeHHOH
0 o 0 TBL, % |9acTOTHI, |BEHHOM |BEHHON MOIIHO-
% OTKJIOHEHHs |Ka, % |mH, % 0 MOIITHO- o
Y0 MOILIHO- | MOII[HO- o cty, %
Harpsixe- o o cru, %
o cty, % cru, %
Hus, %
+0,40 +0,40 +1,00 +1,00 +0,08 +0,08 +1,00 +1,00 +1,00 +1,00

IIpnMeyaHue — MOTPEUIHOCTH U3MEPEHUS HANPSDKEHUS, OJIOKUTENBHOTO M OTPULIATEIbHOTO OTKIOHEHHS
HaNPSDKCHUS, TOKA, YaCTOTHI, OTKJIOHEHHUSI YaCTOTHI, MOIITHOCTH, KO3 QHIIMEHTa MOITHOCTH HOPMUPYIOTCS
JUIS CIIEAYIOIIMX 3HAUE€HUHM BXOJHBIX CUTHAJIOB!

- Hanpspkenue — (0,75...1,2) Uuou;

- Tok — 0,05l (Hom) - « - Laxe;

- 4acToTa u3MepuTenbHoi cetn — (42,5...57,5) I'n;

- TEMIIEpPATypa OKpyXkaruiero Bo3ayxa — ot munyc 40 no 70 °C.

2.2.26 Cyetunk oOecmeunBaeT BO3MOXKHOCTH 3aJlaHUsl 1O HHTEPQEHCY CIETyIOIMNX
apaMeTpoB:

- aapeca cueturka (ot 1 mo 65000);

- TeKYIIIEr0 BPEMEHU U JaThl;

- BEJIMYMHBI CYTOYHON KOPPEKITUHU XOIa YacoB;

- pa3pelieHus nepexoja Ha "neTHee/3uMHee" BpeMs (mepexo Ha jJeTHee Bpemsi B 2:00
B MOCJIETHEE BOCKPECEHBE MapTa, Ha 3uMHee BpeMs B 3:00 B mocieaHee BOCKPECEHbE OKTSIO-
ps);

- 48 30H cyTOUHOTO Tpaduka TapupUKaIUA IS KaXA0T0 TUTIA JHS U1 12 MecsIes;

- 10 45 cnenuanbHBIX THEH;

- JIaThl HavaJia pacueTHOTrO MEepPUOo/a;- MmapoJsl i JocTymna mo uarepdericy (ot 0 mo
4294967295);
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- W3MEHEHUsA Kitoued mudpoBaHus (TONBKO JUISI CYETYUKOB C CHUMBOJIOM «P2» B
YCIOBHOM 0003HAYEHUN);

- COCTaBa U MOCIEA0BATEIHLHOCTH BBIBOJA HHPOPMAIIH HA JUCILICH;

- TapaMeTPOB UHIMBUYaTbHBIX TAPAMETPOB KaueCTBa dJEKTPOCHAOKEHNUS;

- (hukcanuy B TOJIOKCHUH "OTKIIOYEHO" BCTPOCHHOTO PEJie YIPABJICHHS HArpy3KOH
(TOJIBKO JIJISl CYSTUYUKOB ¢ CUMBOJIOM «K» B yCIIOBHOM 0003HAUCHUH).

2.2.27 CueTyuku, y KOTOPhIX B YCIOBHOM 00O3HAUYEHUH MPUCYTCTBYET CUMBOI «V3»,
UMEIOT 3JIEKTPOHHBIE TJIOMOBI Ha BCKPBITUE KOpIyca M KIeMMHOU kojoaku. [lpu cpabarsi-
BaHHUHU TIOMOBI MPOUCXOTUT COOTBETCTBYIOIIAS 3aMMKUCh B KypHAJIe COOBITUI U OTOOpaXKeHue
Ha JKKWM cyetunka M WHAUKATOpPHOTO ycTpoicTBa. CUETYMK NPOU3BOJUT KOHTPOIb
COCTOSIHUSI DJIEKTPOHHBIX TUIOMO ¥ MPU OTCYTCTBUM HANPSHKEHUS TUTAHUS .

2.2.28 Ilpn HEenpaBUIHPHOM IMOJKIIOUEHWN CUYETYMKA MPOUCXOAUT COOTBETCTBYIOMIAS
3aIlKCh B )KypHaJIe COOBITUMN, AJIsi CYETYMKOB C CUMBOJIOM «M» B yCIIOBHOM 0003HAYCHHH.

2.2291lpyu W3MEHEHHWM  HaNpaBICHUS  MEPETOKa  MOIIHOCTH  IPOUCXOAUT
COOTBETCTBYIOIIAsA 3aliCh B JKypHaJe COOBITHI, UIsI CUETYMKOB C CHUMBOJIOM «M» B
YCIOBHOM 0003HAYEHUHU.

2.2.30 Ilpu mepexoze yepe3 CyTKH CUETYMK MPOU3BOAUT CAMOAMArHOCTUKY. B cimyuae
MIPOXOXKICHUS YCTICITHOW CaMOIMarHOCTUKU MTPOUCXOTUT 3aIHCh B JKypHAaJe.

2.2.31 Cuetunk obecrneunBaeT (PUKCALUIO B DHEPrOHE3aBUCUMOW TaMSATH COOBITHI
nepe3arpy3oK, CaMOJUarHOCTHKH, MONBITOK HECAaHKUMOHHUPOBAHHOIO JOCTYyMa, OTIpPaBKU
OIOBEUICHHS] 0 HECAHKIIMOHUPOBAHHOM JIOCTYIIE, TIEPEXOA0B Ha JIETHEE WM 3UMHEE BpeMs,
U3MEHEHUS KOH(DUTYpalluy, U3MEHEHUS JAaHHBIX, U3MEHEHUSI BpEMEHU U 1aThl (UKCUpyeTCs
JaTa ¥ BpeMs JI0 KOPPEKIMU U JlaTa U BPeMsl YCTAaHOBJIEHHOTO BPEMEHHU), BKIIOUEHUN WU
OTKJIIOYEHUN MUTaHUsS (OTCYTCTBUS HAIPSKEHUS), N3MEHECHHS HAMpaBJICHUS TOKa B (a3HOM
Heny W I[N HEHUTpaau, BO3JCUCTBUS CBEPXHOPMATHBHOTO MAarHUTHOTO TOJS, BBIXOJOB
mapaMeTpoB  KadecTBa JJIEKTPUYECKOM CEeTH 3a 3aJaHHble TpefeNbl, 3HaueHUH
TIOJIOKUTEIHPHOTO U OTPULIATEIBHOTO OTKJIOHEHWH HANpsDKEHUS, KOJMMYECTBA OTKIIIOUEHUN
BCTPOEHHOI'0 KOHTAKTOpPA, aBAPUMHBIX cuTyauud . KosndecTBo 3ammucel B KypHajax — HE
menee 1000.

2.2.32 TlepedyeHp BO3MOXKHBIX 3aMHCEd B KypHajaxX COOBITHI CUETYMKOB, B TIPOTOKOJIE
nepenaun nanubix «MUPTEKy, npuBenen B npunoxkenuu I'. [ kaxa0ro coOObITHS yKa3bl-
BaeTCA JlaTa U Bpemsl.

2.2.33 Cu€Tunku noIIepKUBAIOT TPOTOKOJI Tepenayun qaHnHbix « MUPTEK.

2.2.34 MAC-anpec nonkmouenust 1no mpotokoiry «MUPTEK» coorBeTcTByeT mo-
CJIIETHUM TISITH IUdpaM 3aBOJCKOTO HOMEpa CUETYMKA M JUIsl CYETYUMKOB B Kopmycax SP1,
SP2, SP3 nanocuTcs na3epHO TpaBUPOBKOW Ha Kopmyc mpubopa. Beicota maHHBIX mudp
cocTaBiiieT He MeHee 30MM.

2.2.35 CueTyuku, y KOTOPbIX B YCIOBHOM 00O3HAUYEHHUU MPUCYTCTBYET CUMBOJ «P2)
UMEIOT JIOMOJHUTEIBHYIO TOAACPkKKY mpoTokoia oomena DLMS/COSEM/CITOADC.

2.2.36 MAC-anpec noaxmoueHusi mo nporokony «CIIOJDC» cooTBeTcTBYyeT IO-
CJIEIHUM YeThIpeM LU(ppaM 3aBOACKOTO HOMEpPA CUETUMKA U JIJIsl CYETUMKOB B Kopmycax SP1,
SP2, SP3 nanocuTcs na3epHO TpaBUPOBKOM Ha Kopmyc npubdopa. Beicota maHHbIX HU(p
cocTaBisieT He MeHee 30MM.
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2.2.37 C4eTyuk, y KOTOPHIX B YCJIOBHOM 0003HAYEHHH MPUCYTCTBYET CUMBOJ «P2»
UMEIOT MU(POBAHUE JAHHBIX, KOTOPOE COOTBETCTBYET cleU(UKALKUN MPOTOKOJIa 0OMEHa
«CIIOD2Cy.

2.2.38 TlepeueHb BO3MOKHBIX 3aMUCEH B )KypHaIax COOBITHI CUETYMKOB, B TIPOTOKOJIE
nepenaun JaHHbIX «CIIOADCy», npuBeneH B npunoxkennu K. [ kaxxaoro coObITUs yKa-
3bIBACTCS J1aTa U BpeMH.

2.2.39 Cueruuku noaaepxxansl B UNC «Ilupamuna 2.0», «[Iupamuna-Cetu» U B KOH-
Tposuiepax SM160, SM160-02 wiu SM160-02M.

2.2.40 O6men wuHpoOpMalKMe! ¢ BHEUIHUMHU YCTpOMCTBaMU OOpabOTKH JaHHBIX
OCYILECTRIIICTCS 10 UMEIOIIEeMyCcs HHTepdeiicy (B 3aBUCUMOCTH OT HUCIIOJHCHHS CUCTYHKA).
CkopocTh 0OOMeHa HWH(MOpPMAIUU MEXKAY CUYETUMKOM M MOJAYJEM CBSI3U SBISIOLIETOCS
uHTEp(ercom cBsI3u no uHTepdeiicy modoro Tuna puxcuposanHas — 9600 out/c. opmyna
oOMeHa — 8 OUT JaHHBIX, 6€3 KOHTPOJISI YETHOCTH, 1 cTomoBhIN OuT. OOMEH HHpOpMAaIHUEil C
[I9BM npou3BOAMTCS € MMOMOLIBIO IPOTpaMMbl ONPOCa M MPOrPAMMHUPOBAHUS CUETYUKOB.
CkopocTs oOMeHa HH(OpPMAIMH MPH CBSI3U CO CYETYMKOM 1O HHTepdeicy cBs3u RS-485
cocrtasmsieT 9600 Out/c.

2.241Tlo otrnenbHOMY 3aKa3y CYETYMKM MOTYT HWMETh TPOTPAMMHYIO 3aluTa
ONTUYECKOTO TIOPTa OT KOHPHUTYPUPOBAHMS TIPU YCTAHOBIECHHON KPBIIIKE 32)KUMOB. J{71s1 ak-
TUBU3ALIMMA ONTHYECKOTO MOpPTa B TAKOM CUYETUYMKE HEOOXOJUMO CHATH KPBIIIKY 3aKUMOB Y
CUETUHKA.

2.2.42 Jloctyn K mapamMeTpam | JIaHHBIM CO CTOPOHBI MHTEP(ECOB CBSA3M 3allUIIECH
napoJisIMM Ha YTEHUE U 3aIIUCh (J1Ba ypOBHS A0cTyna). [Ipy NOAKIIOYEHUH 110 TPOTOKOITY
oomena MUPTEK mno ymonmuanuto: napossb Nel — 0; maposs Ne2 — 1934979925. Tpu nox-
KIItoueHuu 1o npotokosry ooMena CITIOIDC no ymom4aHuiO yCTAaHOBJICHBI CIIEYIONIUE TIa-
pouu:
napoJib HU3KOM cekpeTHocTr — 12345678,
napoJib BeICOKOH cekpeTHocTr — MeterCorporation;

OJTHOAJIPECHBIN K04 MUGPOBaHUs U HU3KoM cekpeTHocTH - UnicastKeyL LS001;
IIMPOKOBEIIATEIBHBIN KITI0Y IUPpOBaHUS I HU3KOM cekpeTHocTH - BroadcastKeyL LS1;
KJTI0Y ayTeHTHU(PUKAIIIY 1711 HU3Ko# cekperHocTr - AuthKeyL LS000001;

OJTHOAJIPECHBIN KITFOU IHU(POBAHUS IS BBICOKOH cekpeTHocTH - UnicastKeyHLS001;
IIMPOKOBEIIATEIBHBIA KITI0Y MIHU(PPOBaHUS I BRICOKOM cekpeTHOCTH - BroadcastKeyHLS1;
KJIF0Y ayTeHTH(UKAIMK JJ1s1 BBICOKOU cekpeTHocT - AuthKeyHLS000001;

macrep-kitod - MeterMasterKeyO1.

2.2.43 Tlo otaenbHOMY 3aKa3y CYETYHMKU MOTYT MUMETh MPOTPAMMHYIO 3alllUTa pajuo-
untepdeiica RF433 ot koHGUTYpUpOBaHUS TIPU CHATOM KPBIIMIKE 3aKUMOB. [[1s1 akTuBHM3a-
uu paauountepderica RF433 B TakoM cu€Tdrmke HEOOXOAMMO YTOOBI KPBIIIKA 3aKUMOB
ObLTa yCTAaHOBJICHA HA KOPITYC CUETUYHKA.

2.2.44 JIna cueTunkoB c wucnojgHeHuem uHtepdeiica RS-485 (mnmm RF433/1 wnwm
RF2400/1) u onTtudeckum mnoptom B kopryce W2 u [ONMOJHUTENBHBIMU (PYHKIUSIMU
«MOV2» umn «OV2» (coriaacHo CTPYKTYpbl YCIOBHOTO 0O003HaueHusl, [Ipunoxenue A), 1
AKTUBU3AIMNA OINTHUYECKOTO TOpTa CYETYMKAa HEOOXOAMMO HaXaTh W YACPKUBATh KHOIKY
«ITPOCMOTP» B Teuenue (He MeHee) 3 CeK, MOKA Ha MHAMKATOPE HE BKIIOYUTHCSA PEXUM
UHAUKAIUKA «Aapec ycTpoicTBa» (pUcyHOK 3.2, pexxum 3). [locne BKIIOYEHUST JAHHOTO pe-
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KUMa WHAUKAIIMN ONTUYECKUH MopT akTuBeH B TeueHue 180 cek mocie mocnenHero ooMena
uHpopmanuei uepe3 Hero. B ato Bpems untepdeiic RS-485 (nmm RF433/1 wmm RF2400/1)
HE PABOTAET. Unrepdeiic RS-485 (mu RF433/1 unmn RF2400/1) aktuBeH mo ymomada-
HUIO.

2.2.45 JIns paGotsl mo unTepdeiicy RS-485, mns cuerunkoB B kopmyce D1, D1 ¢
YUTMHEHHON KpBIIKON 3axxuMoB win D4 ¢ nonomnutensHbiMU GyHKIMIMUA «MOQ2V3»,
«0Q2V3», «MOV3» umu «OV3» (cormacHo CTPYKTYphl YCIOBHOTO oOo3HaueHwus, [Ipuio-
*eHue A), He0OX0AUMO TOJAKIIOUYUTH OJOK MUTAHUS K KOHTAKTaM «25-26» ¢ coOItoeHueM
MOJISIPHOCTH, a IpeoOpaszoBaTesb nHTepdeiica RS-485 - k koHTakTaM «27-28» ¢ cobio1eHu-
€M TOJIIPHOCTH.

2.2.46 JIna padotel o unTepdeiicy RS-485, nis cuetunkoB B kopryce DS, Heobxo-
MO TIOJIKJIIOYUTH OJIOK MUTaHUSI K KOHTaKTaMm «5-6» ¢ coOJroAeHNeM MOJIIPHOCTH, a Ipe-
obpazoBarens naTepderica RS-485 - k KoHTakTaM «7-2» ¢ COOTIOICHUEM TTOJISIPHOCTH.

2.2.47 1o otnenpHOMY 3aKa3zy cueTduwku ¢ uHTepdeiicom RS-485 B kopmyce W1 mo-
IyT UMETh BHENTHWE NMHTaHWe WHTepdeiica RS-485, mis dero HEOOXOAUMO TMOAKIIOYUTH
OJIOK MUTaHUS K KOHTAKTaM «5» U «7» ¢ COONIOICHUEM TOJIIPHOCTH, a IpeoOpa3oBaTellb UH-
Tepdetrica RS-485 - k koHTakTaM «8» U «6» ¢ COOIIOICHUEM MOIIPHOCTH

2.2.48 Jlns cuetunkoB ¢ nBymsi uHTEepdeiicamu RS-485 (CormacHO CTPYKTYphI yCIIOB-
HOTO 0003HaueHus, [Ipunoxenue A) oqun unrepdeiic RS-485 Nel (0ocHOBHO#) OH MOAKITIO-
4yeH Bcerja, a uarepdeiic RS-485 No2 (10moTHUTENbHBIN), TIOTUYECKH COBMEIIEH C ONTHYE-
ckuM noptom. MuaTepdeiic RS-485 No2 (omoJHUTENBHBIN) MO0 YMOJIYAaHUIO aKTUBEH, a OIl-
TUYECKUN MOPT HeaKTUBEH. JIJisi akTUBU3aIllMK ONITUYECKOTO MOpTa cyeTurka (IIpu ero Hau-
Yuu) HEOOXOIMMO HaxaTh U ynepxkuBarh KHONKy «[TPOCMOTPy B teuenue (He menee) 3
CeK, MOKa Ha MHJIUKATOPE HE BKIIOYUTHCS PEKUM HHAMKAIUU «AJpec yCTpoHCTBa» (pucy-
HOK 3.2, pexxuM 3). [locne BKIIOUEHHUS JaHHOTO PEKMMa MHIUKALIMKM ONTUYECKUN MOPT aK-
TuBeH B TeueHue 180 cek mocne mocneaHero ooMena na@opmaiiueit uepes Hero. B ato Bpe-
mst uaTepderic RS-485 No2 (momonuurensHbiil) HE PABOTAET.

2.2.49 Papgnounntepdeiic GSM/GPRS B cueTtunkax MoXeT ObITb BCTPOCHHBIM (B KOp-
nycax W6b, W9, SP3) wiu BBINIOSHEH B BHJIe CMEHHOTO MOJIYJIs CBsi3U (B Kopmyce W3).

2.2.50 Pexxum pabotel pamumountepdeiica GSM/GPRS B cuerunkax B kopmyce W9
MOKa3aHbl HA pUCYHKE 2.1.
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L |P-cepBep:
,'_',’ HeT NOoAKIOYEHUS HU K OHOMY U3 CEpBEPOB

/- nopsiakoBbIi HOMEP NoAKMio4YaeMoro cepBepa

— CoeanHeHune ¢ cepBepOM:

g Her
N ectb
Pexum paboTbl:
L cepeep
I knvewt
YposeHb GSM-ceTu, B %:
ag-94
GSM-ceTb:
g Her
1 ectb GSM

O ectb Nb-lot
/| wvoet nogknioverve
Homep SIM-kapTbi:
;',4" HeT SIM-kapT
! sim1
g SIiM2
Pucynok 2.1 — Pexxumbl paboTsl paguonntepdeiica GSM/GPRS

2.2.51 Cuetuuku B koprycax W6b u W9 ¢ pamgnountepdeiicom G/5 umeror, B 3aBHU-
CUMOCTH OT HAaCTPOEK, aBTOMATHUYECKHI BHIOOpP CTaHIAapTa COTOBOM CBSI3U B KOTOPOM OHU
oyner paborath Nb-lot wnmn 2G. Bo3MOXHBI cileayroliue BapHaHThl HACTPOEK «ABTO»,
«2Gy», «Nb-loty. Ilpu mnurenpHoM Haxkatuu (Oosiee 15 cexkyHm) Ha kHONKY «IIpocMoTp»
oroOpaxkaercs pexxum padbotet GSM/GPRS monpyns (pucynok 2.1). Ecnm B HacTpoiikax
YCTAaHOBJICH PEKUM pPaOOTBI «ABTO», TO TPHOPUTETHBIM PEKUMOM pPabOTBI OYyIET ceTh
Nb-lot, a eciu cetb Nb-10t He nocTymHa, To cueTunk OyneT padorath B ceTh 2G.

2.2.52 Cueruuku B xoprmyce W3 UMEIOT BTOpOM MHTEpQEC CBI3U BHINOJIHEH B BUC
CMEHHOT0 MOAyJsi. PaGoTOCTIOCOOHOCTh CMEHHOTO MOAYJISl OMPEENSIETCS MO €0 CBETOIM-
OJTHBIM MHIUKaTopaM. JaHHBI CMEHHBI MOIYJb UMEET BO3MOXKHOCTh YCTAaHOBKHU JOTIOJTHHU-
TEJILHOM MJIOMOBI SHEProCHAOXKAIOIIECH OpraHU3aIINH.

2.2.53 llns cmenHoro Moxyiss B Buiae paauountepderica 433 Ml (868 MI'1y wim
2400 MI'm) Ha3HaueHHUE CBETOAMOJIOB MPEICTABICHO B Tabymie 2.3.

Tabnnna 2.3
CocTosiHNE CBETOANOI0B Onucanue
RX: BeikmroueH; TX: muraer ITepenaya faHHBIX CYETYUKOM
RX: muraer; TX: BbIKIIIOUEH [IpyemM TaHHBIX CYETYMKOM
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2.2.54 JIns cmeHHOTO MOIyJs mHTEpdeiica Ethernet HasHauenne cBeToaMOn0B Mpe-

cTaBJIeHO B TabmuIe 2.4.
Tabmuna 2.4
CocTosiHMe CBETOAHOI0B Onucanue

Link; Beikirouen
Data: BeIKIIIOUEH
Link Bxirouen Ecthp ceTeBOE MOOKIIOYEHNE
Data: muraer ITporcxoauT 0OMeH JTaHHBIMHU

Her cereBoro noakmarouenus, kadeins Ethernet ne nmoaxmrouen

2.2.55 Hactpoiiku Ethernet moxyns mo ymomuanuto. Cepsep Nel: IP aagpec cepsepa
46.45.246.48, opt moakmroueHus kiaueHToB - 15001. CepBep Ne2 (peseprnbiif): IP agpec
cepBepa 213.222.245.173, nopt noakintoueHus kineHToB - 15000. CepBepa No3, Ned, NoS -
pesepBHble. Bpems oxunanus orseta 10000mc. Homep numro3a — yka3zaH Ha MOJyJI€.

2.2.56 Ckopocth oOMeHa wuHpOpManuu 1o wuHTEepdeiicy Ethernet cocrapiser
10 Mowur/c.

2.2.57 llns cmenHoro monyins B Buae paaunountepderica GSM/GPRS ¢ TpexuBeTHbI-
MU CBETOJMOJIaMHM MX Ha3HadueHUe IpejcTaBieHo Huxke, a ;i GSM/GPRS-monyns co ce-
TOJAMOJaMHU OJIHOTO IIBE€Ta Ha3HAYEHUE CBETOJIMOJ0B U pexkuM padotel GSM/GPRS-monyns
MpECTaBJICHO B Ta0IuUIIE 2.9.

Omnrcanus pexuMoOB paboThl cBeToaroaa « GSMy:

» KpacHBIH 1IBET — HET SiM-KapT;

» 3enenblii — GSM/GPRS HacTpoeH Ha pexuM pabOTHI KIMEHTA, IIOCTOSIHHOE CBEYEC-
HUEe 0003HavaeT paboty mo nepBoit SIM-kapre, a Mmuranue — 0603Ha4aeT pabOTy MO BTOPOI
SIM-kapre;

» cunnii — GSM/GPRS HactpoeH Ha pesxum pabOThI cepBepa, MOCTOSIHHOE CBEUCHHE
ob6o3Hauaer pabory mo mepBoil SIM-kapre, a muranue — obGo3HayaeT pabOTy MO BTOPOH
SIM-kapre;

» opamxkeBblii — GSM/GPRS nactpoeH Ha pexxum padotsl CSD, nocrosiHHOE cBeue-
HUEe 00o3HavaeT paboty mo nepBoit SIM-kapte, a muranue — 0603Ha4aeT padOTy MO BTOPOM
SIM-kapre;

» MuraeT (UOJIETOBBIM I[BETOM — B MOJTYJIb BCTaBjieHa oqHa SIM-kapTa;

» MHTaeT OCIIBIM IIBETOM — B MOJTYJIb BCTaBJICHBI IBe S|M-KapThlI.

Onucanust pexxuMoB padoThl cBeToanOoa «SRV»:

» KpacHBIH 1[BET — HET SIM-KapT;

» 3CJICHBIN — PEXKUM TOTOBHOCTH K TIepeIaue JaHHBIX;

» MHTaeT OPaHKEBBIM I[BETOM — 3aIIPOC YPOBHS CHTHAJIa COTOBOM CBSI3H;

» MHraet OeJIbIM I[BeTOM — peructpaius B cetu GSM;

» MUTaeT CHHUM I[BETOM B PeKUME pabOTHI KJIMEHTOM — 0003HAYaeT 3arpoc ONeparo-
pa GSM cetn, ycranoBka pabotsl BHyTpeHHero TCP/IP cteka, yctanoBka Hactpoek APN,
YCTaHOBKA JIOTMHA W TApOoJs Uil aBTopu3aunu, ycraHoBka PPP coenunnenus, 3ampoc Ha
ycraHoBky PPP u nomyuenue [P-anpeca;

» MUTAeT 3€JICHBIM IIBETOM B PEKHUME pa0bOThI KIIMEHTOM — 0003HAYaeT OTIIPABKY pe-
TUCTPALMOHHOIO NakeTa, oTipaska HeartBeat.
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2.2.58 Hactpoiiku GSM/GPRS-monyns mo ymommuanuto. Cepsep Nel: IP anpec cepse-
pa 46.45.246.48, nopt noakntoueHus kiueHToB - 15001. CepBep No2 (peszepsubiit): IP anpec
cepBepa 213.222.245.173, nopt noakitodeHus kiaueHToB — 15000. Bpems oxxunanust oTBeTa
— 10000 mc. Homep nutro3a — ykazaH Ha MOAYyJIE.

2.2.59 Bozmoxubl pazmuunblie Momudpukaiun GSM/GPRS-monyneit, koTopsie 000-
3navarorcsa G/n, rae N- Homep MoaudUKAIMKE MOAYJISA (COTVIACHO CTPYKTYPBI YCIIOBHOTO 000-
3HaYCHMS cueTdynka, [Ipunoxenue A).

G/1 - GSM/GPRS-Monyib ¢ iepenadet qaHHbIX B crangapre 2G;

G/3 - GSM/GPRS-moayib ¢ nepenadei nanubix B crangapre 3G wim 2G B 3aBUCHMO-
CTH OT HAaCTPOCK MOJTYJIS,

G/5 - GSM/GPRS-monyb ¢ niepenaueii nanubix B ctangapre NB 10T wiu 2G B 3aBu-
CUMOCTH OT HACTPOEK MOTYJIA;

Tabmuma 2.5
Cocrosinne Cocrosinne Mo-
Onucanue
CBETOIMO/10B Ayt
GSM: BxutoueH JmtensHOCT OKOJIO 1¢, cOpOC pH BKITFOUEHUH TTH-
Copoc moyis
SRV: BkitoueH TaHUS
GSM: yacro muraer Perucrpanus B Ecnu momynb ocraercst B 3Tom pexkume 6osiee 30c,
SRV: BeIKITIOYEH GSM cetu MIPOBEPHTE AHTEHHY U KOH(MUTYPAIIIO MOTYJIS
GSM: BkitoueH Monyns noakmto- | Eciau monyns octaercs B 3ToM pexkume 6oee 30c,
SRV: yacto muraet yaercs no TCP nposepsTe [P aapec u koHpUrypauuo nopra
Monynbe Haxogutces B pexxume oxxkuganus 1. [Tocne
GSM: muraer kaxapie 2 MOYITb B pesKiMe TPEeX HEYJAYHBIX MTOTBITOK PETUCTPAIIUHU B CETH
¢ mmTensHOCThIO 0,1¢ O)KHI}[/aHHﬂI; GSM, monyns Oyzaer nmeiTaThes yepe3 Kaxasie 10
SRV: BrIKITIOUEH MUHYT 3aperucTpuponathcs B cetu GSM, noka peru-
CTpallvs HEe IPOIIeT YCIeUTHO
Motyib HaXoquTCsI B peskume oxxkuanus 2. [Tocne
GSM: BkitoueH TpeX HEYJAYHbBIX MMOMBITOK COCTUHEHHS C Ha3HAYECH-
Monyns B pexume
SRV: muraer xkaxunsle 2 ¢ OKIIAHIS 2 HBIM TIOPTOM CEpBEPA MOJTYJIb OyAET MBITATHCS YePe3
JnuTenbHocThio 0,1c KaxkJible 10 MUHYT COETMHUTBHCS C Ha3HAYEHHBIM
MTOPTOM, TTOKa PETUCTPAIUs HE MPOMJIET YCIIENTHO.

2.2.60 Ycranoeky SIM-kapt B GSM/GPRS-Moay/ii Ipor3BOINTE MPH OTKIIOYCHHOM
[MATaHUE CUCTYHUKA.

2.2.61 Ethernet moxynu unmu GSM/GPRS-Moymu MOryT paboTaTh B peKUME KITMEHTA
WIN CEepBEpPa B 3aBUCUMOCTH OT €r0 HaCTPOEK.

2.2.62 JIisi aBTOMaTU3UPOBAHHOTO COOpa JAHHBIX MOTYT HCIOJb30BaTh PA3IUYHbIC
untepdetricel: RS-485, Ethernet, paguounTepdeiic 433MI ', panunountepdetric 868 MI'1, pa-
nuountepdeiic 2400 MI'u, PLC, ZigBee, GSM/GPRS.

2.2.63 Paguountepdeiic RF2400/6 B cueTumkax 0003HAYaeT HAJMYHME paldOKaHAIa
Bluetooth nmpennaznaueHHbIi 17151 paObOTHI ¢ UHAMKATOPHBIM YCTPOWCTBOM.

2.2.64 Pagunountepdeiic RF868/2 B cueTunkax o003HaUaeT HaIM4YME paJlMOKaHANIa Ha
gacrote 868 MI'1, paboratomiero B cetn LORaWAN.

2.2.65 CueTyuky Mo OTIEIBHOMY 3aKa3y, ¢ paauounTepdericamu 433 MI'1, 868 MI'1,
2400 MI'u, GSM/GPRS MoryT M3roTaBiMBaThCs C PazbeMOM JUJISl MOAKIIOUEHUS! BHEIIHEH
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anTeHHbl. Tun pazbema y moayis cBsizu - SMA(FEMALE). 1o otnenbHOMY 3aKa3y pazbem
MOKET OBITh YCTAHOBJICH JIPYTOTO THUIIA.

2.2.66 TIpy BOBHUKHOBEHHHU BHEUITATHBIX CUTYyaIMi (MpoMajaHue MTUTaHUS, BCKPBITHE
KOpPITyca, BCKPBITHE KPBITIKA 32KUMOB, BO3JICHCTBHE MAarHUTHOTO TIOJISL | T.1I.), @ TaK XKe MPHu
nepenapaMeTpupoBaHUM 10 ONTUYECKOMY TOPTY; MPH MPEBHIICHWN 3HAYEHUS 3aJlaHHON
MaKCUMaJIbHOW MOIIHOCTH; MPU OTKJIOHEHUH OT HOPMUPOBAHHOTO 3HAYCHUS YPOBHS HaIpsi-
KeHusl (IpU 3aJaHHBIX YPOBHSIX) CUYETYMKHU BBICTYNAET MHUIIMATOPOM CBSI3H C YPOBHEM
NBK? umn UBK no umeronumces natepdericaMm CBs3u.

2.2.67 Bpems xpanenus uadopmaiyu 00 SHEpronoTpeOJeHUH B MaMSATH CUETYMKA
IIPU OTCYTCTBUU HANPsDKEHUS MUTaHUs — He MeHee 30 JeT.

2.2.68 Ilpenenbl 0CHOBHOM aOCOJIFOTHOM MOTPEIIHOCTH X0/1a yacoB - 0,5 ¢/cyT.

2.2.69 JlomomHUTENbHAS TOTPEITHOCTh XOJa YacoB IMPU HOPMAJIBLHON TeMmIlepaType
P OTKJIFOYCHHOM MTUTaHUU — 1 ¢/CyT.

2.2.70 [Ipenenbl  JOMOTHUTENBHOW TEMIIEPATYPHOW TMOTPEIIHOCTH XOJa 4YacoB
+0,15 ¢/°C/cyT B nuanazone ot munyc 40 o 70 °C.

2.2.71 JInuTenbHOCTh PabOTHI YacOB PeaIbHOTO BPEMEHH OT BCTPOSHHOI'O PE3EPBHOTO
MCTOYHUKA MUTAHUS, IPU OTCYTCTBUH CETEBOT'O HAINPSDKEHUs, — HE MeHee 16 Jier.

2.2.72 CremneHb 3anuThl cueTynka B koprycax SP1, SP2 u SP3 or Biaaru u mpua —
IP64, B xopriycax W1, W2, W3, W6, W6b, W9, D1, D4, D5 - IP51, IP54.

2.2.73 Tlo yCTOWYMBOCTH K KJIMMATHYECKUM BO3JCUCTBUAM CUETYHMK OTHOCUTCS K
rpymne 4 no I'OCT 22261, ¢ paciuvpeHHBbIM IHANA30HOM 110 TEMIIEPATYPE U BIIAXKHOCTH,
yaosiaeTBopstomum ucnonHeHuto Y XJI kareropuun 1.1 mo I'OCT 15150 nnst cueT4yukoB B
kopmycax SP1, SP2 u SP3 u kareropuu 2.1 mo I'OCT 15150 ans cuetunkoB B kopimycax W1,
W2, W3, W6, Web, W9, D1, D4, D5.

2.2.74 Cpenusis HapaOOTKa O OTKA3a CUETYMKA C YIETOM TEXHHUYECKOTO 00CTyKHBa-
HUS, PETIIaMEHTUPYEMOT0 B HacTosIeM pykoBojicTse, — He meHee 200000 u.

2.2.75 Cpennsisg HapabOTKa /10 0OTKa3a yCTaHaBIMBAETCs Juisl yciaosuit m. 2.1.3.

2.2.76 Cpenuuii cpok ciryk0b1 cuetunka — 30 Jer.

2.2.77 Cpennuii cpok cCirykObl UHTEP(EHCOB CBS3U COOTBETCTBYET CPOKY CITYKObI
CUYETYHKA.

2.2.78 O0mwmii BUJ CYCTYMKOB, rabapUTHBIC U MPUCOCTUHUTEIIBHBIC pa3Mephl TIPUBE-
JICHBI B IPUJIOKEHUH B.

2.2.79 Macca cuerunka B kopnycax W1, W2, W3, W6, W6b, W9, D1, D4, D5 — ne
oonee 1 xr, B koprrycax SP1, SP2 u SP3 - 1,5 kr.
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3 IoaroroBKa U MOPSAAOK PadOThI

3.1 PacmakoBwiBanue. [locie pacmakoBBIBaHUS MPOU3BECTH HAPYKHBIM OCMOTp CUET-
YuKa, yOeIUThCS B OTCYTCTBUU MEXAaHUYECKUX IMOBPEKIACHUH, MPOBEPUTH HATHYNE TIIIOMO.

3.2 Ilopsnok ycTaHOBKH

3.2.1 [loAKMIOYNTh CYETUMK K OJHO(A3HON IBYXIMPOBOJHOW CETH MEPEMEHHOTO TOKa
[0 CXEM€ BKJIIOUEHUS, HAHECEHHON Ha KPBIIIKE 32KUMOB CUETUMKA U MPUBEJACHHOW B MPHU-
J0xeHnu b.

He nomyckaercst monagaHue B 3aKUM ydacTKa IIPOBOJIA C U30JSIMEH, a TAK)KE BBICTYII
3a Tpenesbl KOJIOJKU OroJIeHHOTro yyacTka. CHavasia 3aTSHYTh BEpXHUN BHUHT, 3aT€M HIK-
Huil. Yepes 2 — 4 MUHYTHI NOJATSAHYTh COCIMHEHUE €IIIE Pa3.

3.2.2 B cinyyae HEoOXOaUMOCTH TOAKIIOUEeHHUS cueTunka B cucremy ANNC KVYD,
MOJCOCIMHUTD CUTHAJIbHBIE MTPOBOAA K UHTEP(PEHCHBIM BBIXOJaM B COOTBETCTBUM CO CXEMOM
nojkmoueHus. [ uenonaenus caerynka GSM/GPRS ycranoButh SIM-kapTy v OJIKITIO-
YUTh aHTEHHY. CUETUMKHU SIBISAIOTCSA 3aKOHUYEHHBIMHU m3aenusmu B cucteme AUNC KYD u
JUIS UX YCTAaHOBKH HA MECTE AKCIUTyaTalluu JI0CTaTOYHO MH(OpMaInK, yKa3aHHON B TJAaHHOM
PYKOBOJICTBE IO 3KCIUTyaTaluu. MeTpojoruueckue XapakTepUCTUKU CUYETIYMKOB B CHCTEME
ANNC KYD cooTBeTCTBYIOT TpeOOBaHUAM YKa3aHHBIM B 1.2.1.5 JaHHOTO pyKOBOJICTBA IO
AKCIUTyaTaluu.

3.2.3 Tlocrne 4ero yCTaHOBUTD KPBIIIKY 32)KUMOB Ha CUETUHK IUIOTHO U O€3 MEePEKOCOB.

3.2.4 IlogaTe HampsbkeHne Ha cueTyuk. JlomkeHn 3aroperbes cBeroanon «CETbhy nHa
JIMIIEBON MaHeNd CYeT4YMKa (TOJBKO MJIsi OJHOAJIEMEHTHBIX HCIOJHEHUM cueruuka). [Ipu
HOJKIFOUYeHUU Harpy3ku cBetoano s « XXX Imp/kW-hy (B 3aBUCHMOCTH OT MCIOJHCHUS) U
«YYY imp/kvar-h» (mpu Hanuuuu, B 3aBUCUMOCTH OT HCIIOJHEHHUS CUETYMKA M XapakTepa
Harpy3KkH) Ha JIMIIEBOM IMaHEIM CYETYHMKa JOJDKeH muraTh, Ha JKKU momkHa MPOMCXOIUTH
IUKJINYECKass CMEHa oToOpaxaeMod HHGOpPMAlUM, 3HAUYCHHE YUYTCHHOM AJIEKTPOIHEPTUU
JOJIKHO BO3PACTaTh.

3.2.5 Tlocne yCTaHOBKHM KPBIIMIKM 3aKUMOB Ha CUCTYUK (JOJKHA OBITh YCTaHOBJICHA
MJIOTHO, 0€3 MEPEKOCOB) HEOOXOAUMO MPOU3BECTU COPOC COCTOSIHUS DJEKTPOHHBIX IIIOMO.
JInst 4ero Hy>KHO MOJKJIIOYUTHCA K CUETUHMKY MO JIFOOOMY M3 MPEeayCMOTPEHHBIX UHTEpGeii-
coB. [locne moakiroueHUs: HEOOXOIUMO MOJaTh KoMaHIy «COpoc coctosiHUs TIoMO». [Ipu
YCIIEITHOM BBITMIOJIHEHUH JAHHOW KOMaHbl CUMBOJIbBI «D»u «é» HE JIOJDKHBI OTOOpaXkaThCs
Ha JKKW nHaukaTopHOro ycrporncraa. JJaHHas KOMaHAa 3allMIIEHA [TAPOJIEM Ha 3aIUCh.

IIpumeuanue — Hamuuune 3Hauka BCKPBITHS DJIEKTPOHHOM TJIOMOBI KPBIIITKA 38KMMOB
«®» na XKKU cuerdmka WM MHIMKATOPHOTO YCTPONCTBA HHKAK HE BIIMSCT HA XapaKTePH-
CTHUKHU CUETYMKA B IJIAHE y4yeTa 3JIEKTPOIHEPTUU U HE CBS3aHO C KaKOW-JIMOO HEUCHPaBHO-
cThi0 cuyeTuynka. OTCyTCTBHE cOpoca 3HauKa AJIEKTPOHHOM TMJIOMOBI MMPOCTO HE MO3BOJISET B
JaJbHEUIIIeM OTCJICKUBATh MO KYPHAITy COOBITHI cueTyuka (DaKThl BCKPBITHS KPBIIIKU 3a-
KMMOB M KOpPITyCca CUETUHKA.

3.2.6 Yb6enuBivch B HOpMaJIbHON paboTe cYeTUrKa, OMJIOMOUPOBATH CUETUHK.

3.3 [Ipu BritoUeHMM cYeT4HK nepexoaut B pexkum tecta JKKU, B koTopom oHOBpE-
MeHHO oToOpaxaroTcst Bce cerMeHThl JKKU, BHemnmit Bua JKKIM B 3aBHCUMOCTH OT HCITOJI-
HEHMS cUeT4YHKa Noka3aH Ha pucyHkax 3.1, au 3.1, 6, a y ”HAUKAaTOPHOTO yCTPOMCTBA MOKa-
3aH Ha pucyHke 3.1, B.
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Pucynok 3.1 — Pexxum tecta J)KKU cuetunka

3.4 [Tocne Tecta XKKU cueTunk nepexoauT K MUKIMYECKON MHANKAIIMKA UHPOPMALIHH,
PEKUMBI KOTOPOW TOKa3aHbl Ha pUCYHKe 3.2 (ISl MCIIOJHEHHUH CYCTYMKOB, B KOTOPBIX HC-
noab3yercs JKKU BHenHuiA BU KOTOPOTO TIOKa3aH Ha pUCYHKe 3.1a).

3.4.1 Pexxum 1 — nHaMKAIMS TEKYIIETO BpEeMEHH U ACHCTBYIOIIEro Tapuda.

3.4.2 PexxuM 2 — UHIMKAIMS TEKYIEH JaThl U cTaTyca JACUCTBYIONIEH TapudHOM mpo-
IpaMMBL: % — paboyasi, # — BOCKpECHas, 5% — CyOOOTHSs, MUTAIOLIUE 5 % — CIIeLUaIbHA.

3.4.3 Pexxum 3 — mHAMKAINSA aapeca cueTdrka B mpoTokojie oomena MUPTEK.

3.4.4 Pexxum 4 — wuHAUKAIUsA TOTPEOJICHHONW AKTHBHOW DSIEKTPHUUECKON SHEPTUU
HapacTaroMM UTOTOM CyMMAapHO IO 33JIeHCTBOBAHHBIM Tapu(aM ¢ yKa3aHHUEM 3aJIeHCTBO-
BaHHBIX Tapu(OB U €IUHUIl U3MepeHUs (0ToOpaxkaeTcs apudpMeTrdeckas cyMMa MOJyiei
3HAYCHUH aKTHBHOM SHEPTrUU 000UX HampasicHui: |A+| + |A-|).

Ipumeuanue — Ecnu 3anelicTBOBaH TOJBKO OJWH Tapu(, JaHHBINA pEeKUM HE 0TOOpa-
KACTCH.

3.4.5 Pexxum 5 — uHIUKAIMS TOTPEOJICHHOW PEaKTHUBHOM JJIEKTPUUYECKOW SHEPTUU
HapacTarolMM UTOTOM CyMMAapHO M0 33JIeHCTBOBAHHBIM TapudaM ¢ yKa3aHUEM 3aJIeHCTBO-
BaHHBIX Tapu(pOB M €IUHUIl U3MEpeHUs (0ToOpakaeTcst apupMeTudeckas cyMMa MOAyJei
3HAYCHUI PEaKTUBHOW dHEPIruu 00oux HampasieHuii: |R+| + |R-|).

Ipumeuanue — J[aHHBII pexUM 0TOOpaKAETCS TOIBKO JJII CYETYMKOB C CUMBOJIAMU
«R1» nmn «R2» B ycinoBHOM o0Oo3HaueHuu. Ecnu 3ajeiicTBOBaH TOJBKO OJUH Tapud, AaH-
HBIM peXUM HE 0TOOpaXkaeTcs.
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Pucynok 3.2 — PeXxuMbl TUKJINYECKON MHIMKAIIMN CUECTUHUKA
IIpumeuanue — Bece mudpbl B OCHOBHOM IT0JI€ IUCILICS UMCIOT YCIIOBHBIC 3HAUCHUS

3.4.6 Pexxum 6 — nHAMKAIMS TOTPEOJICHHON aKTUBHOW JIEKTPOIHEPTHH, YUTCHHON 110
nepBoMy Tapudy, ¢ yKazaHueM eIUHUILl u3MepeHus (oToOpaxaercs apupMeTuyeckas cymma
MOJTyJICH 3HAYCHHUI aKTUBHOW YHEPTUU 00OUX HampaBiicHui: |A+| + |A-|).

3.4.7 PexxuMm 7 — uHAUKALUS NOTPEOJICHHON PEAKTUBHOM AJIEKTPOIHEPTUH, YUTCHHOU
o mnepBoMy Tapudy, ¢ yKa3zaHUEM €IUHMI] U3MepeHHus (oToOpaxkaercs apudmeTuyeckas
CyMMa MOJIyJIei 3HaYeHNI peaKTUBHOW SHepIruu 00oux HanpasiaeHui: |R+| + |R-|).

Ilpumeuanue — J[aHHBIN pEeKUM OTOOPAKAETCS] TOIBKO MJISi CYETUYMKOB CHMBOJIAMH
«R1» nnmu «R2» B ycnoBHOM 0003HaYEHHH.

3.4.8 Pexxum 8 — nHaUKAIMS MOTPEOICHHON aKTUBHOM JICKTPOIHEPTUU, YITSHHOU TI0
BTOpOMY Tapudy, ¢ yKazaHueM €IUHUI] U3MepeHus (oToOpaxkaercs: apupmMeTnudeckas cymma
MOJTyJICH 3HAYCHHUI aKTUBHOW SHEPTUU 000MX HampaBieHui: |A+| + |A-|).

Ipumeuanue — Eciiu Tapud He 3aeHCTBOBaH, JaHHBIM PEKUM HE 0TOOpaxaeTcs.
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3.4.9 Pexxum 9 — unnukanus noTpeOIeHHON peaKTUBHON 3JIEKTPOIHEPTUH, YUYTCHHON
no BTOpoMmy Tapudy, ¢ yKazaHuUEM eIWHUI] u3MepeHus (oroOpaxkaercsa apudmeTnyeckas
CyMMa MOJyJIei 3HaUeHNH peaKTUBHOW YHEPTUU 00ouX HampapieHuid: |R+| + |R-|).

IIpumevanue — /[aHHBII pexUM 0TOOpaX)aeTCs TOJBKO IS CYETYMKOB C CHMBOJIAMU
«R1» mmun «R2» B ycnoBHOM 0Oo3HadeHWH. Ecim 3aeiiCTBOBaH TOJIBKO OJWH Tapud, daH-
HBIM pexuM HE 0TOOpaXkaeTcs.

3.4.10 Pexxum 10 — unauKamus noTpeOJICHHOM aKTUBHOM 3JIEKTPOIHEPTUHU, YUTCHHOM
o TperbeMmy Tapudy, ¢ ykazaHuWEeM eIUHUIl U3MepeHus (oToOpaxaercs apudmerrueckas
CyMMa MOJyJIeH 3HaUCHUH aKTUBHOM SHEPruu 000MX HampaBicHHit: [A+| + |A-|).

Ipumeuanue — Eciu Tapud He 3a71eiCTBOBaH, TaHHBIN PEKUM HE OTOOpaXkaeTcsl.

3.4.11 Pexxum 11 — unaukainus noTpeOJEHHONW PEaKTUBHOM 3JIEKTPOIHEPIHH, YUTCH-
HOI MO TpeTbeMy Tapudy, ¢ yKazaHUEM €IAMHMI] U3MepeHHs (oToOpaxkaeTcs apudmernye-
CKasi CcyMMa MOJIyJIel 3HaYeHUI peaKTHBHOW 3HEPruu 000oux HampasieHui: |[R+| + |R-|).

IIpumevanue — /[aHHBII pexUM 0TOOpPaXKAETCSA TOJIBKO JJI CYETYMKOB C CUMBOJIAMU
«R1» nmn «R2» B ycinoBHOM o0Oo3HaueHuu. Ecnu 3a7eiicTBOBaH TOIBKO OJUH Tapud, AaH-
HBIM pEeXUM HE 0TOOpaKaeTcs.

3.4.12 Pexxum 12 — naaukanusi moTpeOICHHON aKTUBHOW AJIEKTPOIHEPTHH, YITCHHON
10 YyeTBepTOMy Tapudy, ¢ yKazaHUEM eAUHUI] u3MepeHus (oTodpakaercs apudmeTnyeckas
CyMMa MOJIyJIeH 3HaYCHUH aKTUBHOMN SHEPruM 000MX HampasjieHui: |A+| + |A-|).

Ipumeuanue — Eciiu Tapud He 3a71eiCTBOBaH, JaHHBIN PEKUM HE OTOOpa)kaeTcs.

3.4.13 Pexxum 13 — mHaukaius noTpeOJeHHONW PEaKTUBHOM 3JICKTPOIHEPIUH, YUTCH-
HOMW MO yeTBepToMy Tapudy, C yKazaHUEM €IUHUI] u3MepeHus (otodpaxaercs apupmMeTuie-
CKas cyMMa MOJIyJiel 3HaueHUI peaKTUBHOM SHEPruu 00oux HampasjieHui: [R+| + |R-|).

Ipumeuanue — J[aHHBIN pexUM 0TOOpPaKAETCS TOIBKO JJII CYETUUKOB C CUMBOJIAMU
«R1» numn «R2» B ycinoBHOM o0Oo3HaueHuu. Ecnu 3a7eiicTBOBaH TOJIBKO OAWH Tapud, maH-
HBIM peXUM HE 0TOOpaXkaeTcs.

3.4.14 Pexxumbl 14-25 — nporpaMmupyemble peKUMBI HHIUKAITUN, KaKIOMY U3 KOTO-
PBIX MOXET ObITh Ha3HAYEH BBIBOJ] CICAYIOLIEH TOTMOTHUTENbHON HH(DOPMAITIH:

- KOJINYECTBO MOTPEOJICHHOW aKTUBHOM AJIEKTPOSHEPTHMH CYMMApHO HE3aBHUCHUMO OT
TapuHOTO pacnucanus (orodpaxaercs apudmeTrdeckass CcyMMa MOJIyJIel 3HaAUYEHUN aKTUB-
HOW DHEPruu 000uX HanpaBiacHui: |A+| + |A-|) (pucyHok 3.3, a);

- KOJIMYECTBO MOTPEOJICHHON PEaKTUBHOM 3JIEKTPOIHEPTUHU (TOJBKO JJISI CUYETUYUKOB C
cuMBosiiamu «R1» i «R2» B yCI0BHOM 0003HAY€HHH) CYMMapHO HE3aBHUCHUMO OT Tapu(-
HOTO pacmucanus (oToOpaxkaercs apupmMeTnyeckas CymMma MOJYJIeH 3HAYCHUN pEeakTUBHOMN
sHepruu oboux HampasieHuii: |R+| + |R-|) (pucynok 3.3, 6);

- KOJIMYECTBO MOTPEOJICHHON aKTUBHOM 3JIEKTPOIHEPTUN HAPACTAIOIIUM UTOTOM CyM-
MapHO MO ACHCTBYrOIMMM Tapudam Ha Hadamo mecsna (oroOpaxkaercs apudmMeruyeckas
CyMMa MOJyJiel 3HAYeHUN aKTUBHOW SHEpruu oOouXx HampasicHuid: |A+| + |A-|). (pucyHok
3.3, B, Ha pUCYHKE MTOKa3aHa MHAUKALMS ISl YEThIpEeX ACHCTBYIOUUX Tapu(dOB);

- KOJIMYECTBO MOTPEOJICHHON PEaKTUBHOM AJIEKTPOIHEPIUH (TOJIBKO JJIsi CUETYUMKOB C
cumBoiamu «R1» unn «R2» B ycioBHOM 0003HaY€HMHM) HapacTalOUUM MUTOIOM CYMMAapHO
1o AeicTByoUMM TapudaM Ha Hayaino mecsua (otoOpaxaercs apudMeTnyeckas Cymma Mo-
IyJiel 3Ha4YeHUI PeaKTUBHOM dHEepruu odboux HampasieHuii: |R+| + |R-|) (pucynok 3.3, r, Ha
PHCYHKE MMOKa3aHa MHIUKAIWS U YeThIPEX ACHCTBYIOMNX Tapu(oB);
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- KOJIMYECTBO MOTPEOICHHONW aKTUBHOW AJIEKTPOIHEPTUH HAPACTAIOIIUM UTOTOM pas3-
JeNbHO TO ACHCTBYIOMMM TapudaMm Ha Hadajgo mecsna (oroOpaxkaercs apudmeTHdeckas
CyMMa MOJyJIeH 3HauCHW aKTHBHOW SHEpruHM oOoWMx HampaBieHuid: |[A+| + |A-|) (pucyHok
3.3, I, Ha PUCYHKE MTOKa3aHa WHIUKAIIH JUIS IIepBoTo Tapuda);

- KOJIMYECTBO MOTPEOICHHON PEaKTUBHOMN 3JIEKTPOIHEPTUU (TONBKO ISl CUYETUYMKOB C
cumBosiaMu «R1» umm «R2» B ycimoBHOM 0003HAa4Y€HHUN) HAPACTAIONUM UTOTOM pa3eiIbHO
1o JeHcTBYIONMM TapudaM Ha Hadajao Mecsia (otoOpakaercs apupMeTuieckas Cymma Mo-
IyJici 3HaYCHUI PeaKTUBHOM 3Hepruu oOoux Hampasienuii: |R+| + |R-|) (pucynok 3.3, e, Ha
PHUCYHKE TMOKa3aHa UHIUKAIUS JJIs IepBoro Tapuda);

- aKTUBHOM MOIIHOCTH (TOJIBKO JJIsi CYETYMKOB C CUMBOJIOM «M» B YCIIOBHOM 0003Ha-
yeHHH) (PUCYHOK 3.3, XK);

- pPEaKTUBHON MOIIHOCTU (TOJBKO MJI CUETUYMKOB C CUMBOJIaMH «R1» u «M» wum

«R2» u «M» B yCI0BHOM 0603HaquI/H/I) MOILHOCTH (PUCYHOK 3.3, 3); _
STIT2T3T4 HA HAYAND MECALA

Z
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Pucynok 3.3 — IIporpaMmmupyemMbie peKUMbl MHIUKAIIUN cquqI/IKa
Ipumeuanue — Bee iudpbl B OCHOBHOM TI0JIE€ JUCIUIES] UMEIOT YCIIOBHBIE 3HAYCHUS.

- JICKCTBYIOIIEr0 3HAUYCHUs (ha3HOTO HAMPSKEHUS (TOJIBKO I CYETYMKOB C CHMBOJIOM
«M» B ycIIOBHOM 0003Ha4YeHUH) (PUCYHOK 3.3, M);

- ICUCTBYIOMIETO 3HaUYCHUSI (ha3HOTO TOKA (TOJIBKO JJISI CYETYMKOB C CUMBOJIOM «M» B
YCJIIOBHOM 0003Ha4YeHUH ) (PUCYHOK 3.3, K);

- YaCTOTHI CETU (TOJBKO I CYCTUUKOB C CUMBOJIOM «M)» B YCIOBHOM 00O3HAYCHHM)
(pucyHok 3.3, n);

- ko3¢ uIMeHTa aKTUBHOW MONIHOCTH (COS @) (TOJBKO JJISI CYETYMKOB C CHMBOJIOM
«M» B yCJI0BHOM 0003Ha4YeHUHN) (PUCYHOK 3.3, M).

IIpumeuanue — Eciiu kakoi-To u3 pexxumoB 1425 He 3anmporpaMMUpOBaH Ha BBIBOJT
JOTIOJIHUTEILHOW MH(GOpMAIIUK, OH HE OTOOpaXKkaeTcs.

3.5 ITocne Tecta KKU cyeTunk mepexoquT K MUKIMICCKON MHANKAIINA HHPOPMAIIHH,
PEKUMBI KOTOPOH TMOKa3aHbl Ha pucyHKe 3.4 (Iy1s1 MCIOMHEHWH CYETYMKOB, B KOTOPBIX HC-
nosib3yercst J KK BHenmHuit BUI KOTOpOTro moka3aH Ha pucyHke 3.10). JlanHble peskuMbl WH-
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JUKALMK HAaCTPOEHBI IO YMOJIYAHUIO, [10 COTJIACOBAHUIO C 3aKa3YMKOM BO3MOYKHO MX H3Me-
HEHUE.

3.5.1 Pesxxum 1 — mHAMKAINS TEKYIIETO BpEMEHHU U ACHCTBYIOMIETO Tapuda.

3.5.2 Pexxum 2 — WHAUKAIUS TEKYIIECH AaThl U CTaTyca ACUCTBYIOMICH TapudHOM mpo-
TpaMMBI: % — pabouas, % — BOCKpECHasl, 5% — CyOOOTHSIsI, MUTAIOIIINE % % — CHEeIHaTbHAas.

3.5.3 Pexxum 3 — uHauKanus ajgpeca cueTyuka B mporokosie oomena MUPTEK,

3.5.4 PexxuM 4 — uHAUKALNS TEKYIIEW CyMMbI aKTUBHOM AJIEKTPUYECKON DHEPTUU 110
3a/IeCTBOBaHHBIM TapudaM C yKa3zaHUEM 3aJ€HCTBOBAHHBIX TapU(POB U €AUHUI] U3MEPEHUS
(oToOpaxaercss apudMeThyecKass CyMMa MOJYyJIed 3HAYeHHM aKTUBHOW HHEPruM 000UX
HanpasieHuit: A+ + |A-|).

IIpumeuanue — Eciu 3a71elicTBOBaH TOJBKO OJUH TapuQ, TaHHBIN peKUM HE 0TOOpa-
KAETCH.

3.5.5 PexxuMm 5 — uHAMKaNMs TEKyIIeld CyMMBbl pEaKTHUBHOW SJICKTPHUECKON SHEPTUU
0 33JIEMCTBOBAHHBIM Tapudam ¢ yKazaHUEM 3aJ€HCTBOBAHHBIX TapU(POB U €IUHUIL] U3MEPE-
HusA (oToOpaxkaeTcs apumeTHiecKas CymMma MOJyJIeld 3HaYEHUN pEaKTUBHOM dHEPIUHU 000-
ux HanpasieHuil: |R+| + |R-|).

IIpumeuanue — /[aHHBII pexUM 0TOOpPaXKAETCSA TOJIBKO JJII CYETYMKOB C CUMBOJIAMU
«R1» nmn «R2» B ycinoBHOM o0Oo3HaueHuu. Ecnu 3a7eiicTBOBaH TOJNBKO OUH Tapud, aaH-
HBIH PEXUM HE 0TOOpakaeTcs.

3.5.6 Pexxum 6 — unauKanysi noTpeOIeHHONW aKTUBHOM 3JIEKTPOIHEPTUH, YUTEHHON 10
nepBoMy Tapudy, ¢ ykazaHHUEM €AMHULl U3MEpeHUs (0ToOpakaeTcsi apupMeTHIecKasi CyMMma
MOJTyJICH 3HAYCHHUI aKTUBHOW SHEPTUU 000UX HampaBicHHid: |A+| + |A-|).

3.5.7 Pexxum 7 — uHAMKAIUS TOTPeOJSHHONW PEaKTUBHOW 3JIEKTPOIHEPTHH, YUTCHHOM
1o mepBoMy Tapudy, ¢ yKa3zaHHEM EIUHHI] U3MEpeHHs (oToOpakaeTcs apudMeTHUecKas
CyMMa MOJIyJIei 3HaYCHUH peaKTUBHOW YHEPTUU 000uX HampapieHuid: |R+| + |R-|).

IIpumevanue — /[aHHBII pexUM 0TOOpaX)aeTCs TOABKO JJI CYETYMKOB C CUMBOJIAMU
«R1» mm «R2» B ycmoBHOM 0003HaYE€HHH.

3.5.8 Pexxum 8 — unaukanusi noTpebIeHHON aKTUBHOM 3JIEKTPOIHEPTUH, YUTEHHOU 110
BTOpOMY Tapudy, ¢ yKazaHueM €AUHUI] u3MepeHus (oToOpaxaercs apupMeTruyeckas cymma
MOJTyJICH 3HAYCHHI aKTUBHOW YHEPTUU 00OUX HampaBiieHui: |A+| + |A-|).

Ipumeuanue — Eciiu Tapud He 3a7eiCTBOBaH, JaHHBIN PEKUM HE OTOOpakaeTcs.
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Pucynok 3.4 — PexuMbl IUKINYECKOW WHANKAIIUN CUETINKA
IIpumeuanue — Bee nuudpsl B OCHOBHOM 10JIE€ JUCIUIES] UMEIOT YCIIOBHBIE 3HAYEHUS

3.5.9 Pexxum 9 — uHaukanusi moTpebICHHON PEaKTUBHOW AIIEKTPOIHEPTUH, YITCHHON
o BTOpoMmy Tapudy, ¢ yKazaHHEM eIuHUI] u3MepeHus (oToOpaxkaercs apudmeTHUecKas
CyMMa MOJIyJIei 3HaYeHU peaKTUBHOW SHEPTuu 000uX HanpasiaeHui: |R+| + |R-|).

Ipumeuanue — J[aHHBII pexUM 0TOOpaKAETCS TOJIBKO ISl CYETYMKOB C CUMBOJIAMU
«R1» numun «R2» B ycnoBHOM ob6o3HadyeHuu. Ecnu 3anelicTBoBaH TONBKO OAWH Tapud, maH-
HBIM PEKUM HE 0TOOpaKaeTcsl.

3.5.10 Pesxum 10 — nnaukanusi noTpeOIEHHON aKTUBHOW AJIEKTPOIHEPIHH, YUTCHHON
o TperbeMy Tapudy, ¢ yKazaHueM eIMHHI] U3MepeHus (oToOpaxkaercs apudmernueckas
CyMMa MOJIyJIei 3HaYCHUN aKTHBHOMN SHEPTrUH 000UX HampasieHui: A+ + |A-|).

IIpumeuanue — Eciiu Tapud He 3a1eiiCTBOBAH, JaHHBIN PEXKUM HE OTOOpaXKaeTcs.

3.5.11 Pesxum 11 — unnukaiust notpeOIeHHON PEaKTUBHOW DJIEKTPOIHEPTUH, YUTEH-
HOU Mo TpeTbeMy Tapudy, ¢ yKazaHuEM €IMHMI] U3MepeHus (oToOpaxkaeTcs apudmernue-
CKas cyMMa MOJyJiell 3HaueHUIl peaKTHBHOM SHEPruu 00oux HampasjieHuii: |R+| + |R-|).

Ipumeuanue — J[aHHBIIN pexUM 0TOOpPaKAETCS TOIBKO JJII CYCTYMKOB C CUMBOJIAMU
«R1» mm «R2» B ycinoBHOM oOo3HaueHuu. Ecim 3ameiicTBOBaH TONBKO OJUH Tapud, TaH-
HBIM pEeXUM HE 0TOOpaXKaeTcsl.
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3.5.12 Pexxum 12 — uHIUKanMs MOTPEOIEHHOM aKTUBHOM 3JIEKTPOIHEPTUH, YUYTCHHON

o yeTBepToMy Tapudy, ¢ ykazaHueMm eAuHMIl u3MepeHus (otoOpaxkaercs apudmernyeckas
CyMMa MOJIyJIei 3HaUCHU aKTHBHOM SHEPTUH 000MX HampaBieHui: A+ + |A-|).

IIpumeuanue — Ecnu Tapud He 3a1elicTBOBAH, TaHHBIN PEKUM HE OTOOpaXkaeTcs.
3.5.13 Pexxum 13 — mnAMKaIMs NOTPEOICHHONW PEaKTUBHOM AJIEKTPOIHEPIHH, YUTEH-

HO 10 yeTBepTOMy Tapudy, ¢ ykazaHUEM €JIMHULl U3MepeHus (0ToOpaxkaeTcs apudmerrye-
CKas cyMMa MOJIyJIel 3HaYeHUI peaKTUBHOM 3HEPruM 00oux HampasieHui: [R+| + |R-|).

HpnMeanne - I[aHHLIﬁ PCIKUM OTO6pa)KaCTCSI TOJIBKO AJII CYCTUYHUKOB C CHMBOJIaMH

«R1» numun «R2» B ycnoBHOM obOo3HadyeHuu. Ecnu 3aneiicTBoBaH TONBKO OWH Tapud, maH-
HBIN PEXXUM HE 0TOOpa)kaeTcs.

3.5.14 Pexxumbl 14—-25 — nnporpaMMupyeMbie PEKUMbI UHIUKAIIUH, KaKJIOMY U3 KOTO-

PBIX MOKET ObITh HA3HAYEH BBIBOJI CIAEAYIOMIECH JOMOJHUTEIbHON HH(POPMALINH:

® KOJINYECTBO AKTUBHOM JJIEKTPUYECKOW SHEPTUHM HAPACTAIOIIMM UTOTOM CYMMAapHO

HE3aBUCUMO OT Tapu(HOro pacnucanus (oToOpaxkaeTrcs apudMeTHUecKas cymMma MOJyjei
3HAYCHUH aKTHBHOM dHEpruu 000uX HampasieHui: |A+| + |A-|) (pucynok 3.5, a);

® KOJIUYECTBO aKTUBHOU BHCKTqueCKOﬁ OHCPIHUHU IIPAMOI'O HAIIPpAaBJICHHUA HapaCTaro-

IIMM MTOI'OM CYMMAapHO HE3aBHCHMO OT Tapu(HOTO pacrucaHus (TOJbKO IJIS CYCTUYHUKOB C
cUMBOJIOM «D» B yCJI0BHOM 0003HaueHnH) (PUCYHOK 3.5, 0);

Pucynoxk 3.5 — IIporpammupyembie peKUMbl UHIUKALUU CUETYMKA
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HpnMeanne — Bce LII/I(prI B OCHOBHOM I10JI€ JUCILIICA UMCIOT YCJIOBHBIC 3HAUCHU .

® KOJIUYECTBO aKTUBHOMU BHGKTqueCKOﬁ OHCPIUU IIPAMOI'O HAIIpaBJICHHA HapacTaro-

MM UTOTOM CYMMAapHO MO JEUCTBYIOMMM TapudaM (TOJIBKO JJIsi CUETYUKOB C CHUMBOJIOM
«D» B ycinoBHOM o0o3HadeHWH) (pUCYHOK 3.5, B, Ha PUCYHKE IMOKa3aHa WHIWKAIUS JIsI
TpexTapu(HOTro pacIucaHus);
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® KOJMYECTBO AKTHBHOW SJECKTPUUYCCKON SHEPTHH MPSIMOTO HaIpaBJICHUS HapacTaro-
UM UTOTOM Pa3/eNbHO IO JIEHCTBYIOMUM Tapudam (TOJBKO JJII CYETYNKOB C CHMBOJIOM
«D» B ycioBHOM 0003Hau€HUU) (PUCYHOK 3.5, T, Ha pUCYHKE MOKa3aHa UHIUKAIUS JUIsl Tiep-
Boro Tapuda);

® KOJIMYECTBO AKTHMBHOM 3JIEKTPUYECKON SHEpPrUM OOpAaTHOTO HAMpaBJICHUS HapacTa-
IOIMM MUTOTOM CyMMapHO HE3aBUCHUMO OT Tapu(HOTO pacnucanus (TOJIbKO JUIsl CYETUUKOB C
cuMBOJIOM «D» B ycrmoBHOM 0003Ha4YeHUM ) (PUCYHOK 3.5, 11);

® KOJIMYECTBO AKTUBHOM 3JEKTPUUYECKON SHEPTrUM OOpaTHOTO HaIpaBJICHUs HapacTa-
IOIM UTOTOM CYMMAapHO IO JICUCTBYIOIIMM TapuhaM (TOJBKO IS CYETIYMKOB C CUMBOJIOM
«D» B yciioBHOM 0003HaueHWHU) (PUCYHOK 3.5, €, HA PUCYHKE IOKa3aHa WHIUKAIUS I
TpexTapuHOTO paclucaHus);

® KOJMYECTBO AKTHMBHOM AJIEKTPUYECKON SHEPTUM OOpATHOTO HAIpaBJICHHUS HapacTa-
IOIMM UTOTOM Pa3JIeIbHO IO JIEUCTBYIOMUM Tapudam (TOIBKO ISl CYHETYMKOB C CUMBOJIOM
«D» B ycI0BHOM 0003Ha4eHUM) (PUCYHOK 3.5, 5K Ha pUCYHKE MOKa3aHa UHJIUKAIUS JIsl BTO-
poro tapuda);

® KOJMYECTBO AKTUBHOW JJICKTPUUYECKOW DHEPTHMH HApaCTAIONUM HMTOTOM Ha KOHEI]
MOCITIEIHETO TPOTPAMMHUPYEMOT0 PAcUETHOTO TMepuoAa [MOTpeOieHne Ha Hadajao Mecsia]
CyMMapHO Mo AckcTByromuM Tapudam (oToOpaskaeTcss apudmeTHyeckas cymma MoJyJiei
3HAYCHUI aKTHBHOW 3HEpruu oOoux HampasieHui: |A+| + |A-|) (pucyHok 3.5, 3, Ha pUCYHKE
NOKa3aHa WHAWKALKS IS YeThIPEXTapU(HOTO PACITUCAHHUS);

® KOJJMYECTBO AKTUBHOW JJIEKTPUUECKOW PHEPIHMU HApaCTAIOIUM HMTOTOM Ha KOHEI]
MOCJIETHETO TPOrPAMMHUPYEMOT0 PAaCUETHOTO TMepuoja [MoTpedsieHne Ha Hayajao Mecsia]
pa3zeNbHO 10 JeiCTBYOmMUM Tapudam (oToOpakaeTcs apudmMeTHyeckas cymMma MOIYJICH
3HAYCHUH aKTUBHOW dSHEpruu 000oux HampasieHuii: |A+| + |A-|) (pucyHok 3.5, v, Ha pUCYHKE
NoKa3aHa MHAUKAIKS TSl TPEThero Tapuda);

® KOJJMYECTBO AKTMBHOW SJEKTPUYECKON HHEPTrUM HAPACTAIOIMIUM HTOTOM TPSIMOTO
HaIpaBJIeHUs] Ha KOHEIl MOCJIEIHEr0 MPOrpaMMHUPYEMOro PacyeTHOro TMepuoja [morpediie-
HUE Ha HAyajo Mecsla] CyMMapHO MO JeHCTBYIOHMM Tapudam (TOJbKO JJIsi CYCTUYMKOB C
cUMBOJIOM «D» B yclIoBHOM 0003Ha4YeHHH) (PUCYHOK 3.5, i, Ha pUCYHKE TOKa3aHa MHINKa-
IUST TS YSTHIPEXTapU(PHOTO paCIMCaHus);

® KOJJMYECTBO AKTUBHOW DJIECKTPUYCCKON SHEPTHHM HAPACTAIOIIMM HWTOTOM IPSMOTO
HaNpaBlIEHUS] Ha KOHEI| MOCJIEHET0 MPOrPaMMHUPYEMOT0 PAacYeTHOTO mepuona [moTpeodiie-
HUC Ha HAyaJo Mecsla] pasfesbHO MO JCHCTBYIOMMUM TapudaM (TOJIBKO IJI CYCTYHKOB C
cuMBOJIOM «D» B ycIoBHOM 0003HaueHWH) (pUCYHOK 3.5, K, Ha PUCYHKE TMOKa3aHa WHIUKa-
IUSL TSl 4ETBEPTOTO Tapuda);

® KOJJMYECTBO AKTHBHOW SJEKTPUUYCCKON DHEPTHUU HAPACTAIOIIMM HUTOTOM OOpaTHOTO
HaIpaBJIeHUs] Ha KOHEIl MOCJIEHET0 MPOrpaMMHUPYEMOro pacdyeTHOro Mepuoja [morpediie-
HHE Ha HAyajo Mecsla] CyMMapHO MO JeHCTBYyromUM Tapudam (TOJbKO IS CYCTUYHKOB C
cuMBOJIOM «D» B yclIoBHOM 0003Ha4YeHHHU) (PUCYHOK 3.5, JI, Ha pUCYHKE TOKa3aHa WHIUKa-
WS JUTSI YeThIPEXTapu(HOTO PACTIMCAHMS);KOTMYECTBO aKTHBHOUW SJIEKTPUUYECKON DHEPTUU
HapacTaroIMM UTOTOM OOpPaTHOTO HAIPABJICHHS HA KOHEII MOCJIETHEr0 MPOrpaMMUPyeMOro
pacdeTHOTro nepuoja [moTpebieHne Ha Hadallo Mecsla] pa3aebHoO M0 JEHCTBYIOMINM Tapu-
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¢dam (TONBKO ISl CYETYMKOB ¢ CUMBOJIOM «D» B yciaoBHOM 0003HaueHHH) (PUCYHOK 3.5, M,
Ha PUCYHKE TIOKa3aHa MHIUKAIUS 11l BTOPOTO Tapuda);

® KOJIMYECTBO AKTUBHOM 3JIEKTPUYECKON HHEPTrUU MOTPEeOSIEHHOMN 3a MOCHeAHUIN Tpo-
rpaMMHPYEMBII pacueTHBIN nepuo [moTpediieHrne 3a Mecsll] CyMMapHO MO JACHCTBYIOLUM
tapupam (oToOpaxaercs apudmMeTHdeckas CymMMa MOJIYJICH 3HAUYCHUN aKTHBHON SHEPTUM
oOoux Hampasienuii: |A+| + |A-|) (pucynok 3.5, 0, Ha pUCYHKE IMOKa3aHa WHIWKALIMS IS de-
THIPEXTaApU(PHOTO PACITUCAHUS);

® KOJIMYECTBO AKTHUBHOW SJIEKTPUUYECKOM IHEPrHU MOTPEOJICHHOMN 3a MOCIEeIHUN Tpo-
rpaMMHUPYEMBIN PacyeTHBIN NEPUO/ [MOTPEOICHUE 3a MECHL| pa3iesibHO MO JEHCTBYIOIIUM
tapudam (oToOpakaeTcs apudmeTHdeckas cymMma MOJyJield 3HaYeHUH aKTHBHON >HEPTHH
oboux HampasneHwii: |A+| + |A-|) (pucyHok 3.5, 1, Ha pUCYHKE IMOKa3aHA WHIWKAIHS IS
nepBoro tapuda);

® KOJIMYECTBO aKTUBHOM AJEKTPUUYECKON IHEPIHH MPSIMOIO HAlpaBIeHUs], MOTPEOIICH-
HOW 3a MOCJEAHUN MPOrpaMMHUPYEMbId pacUeTHBIN Mepuo [MOoTpebieHne 3a Mecsi]] CyM-
MapHO MO JeHCTBYIOMMM Tapudam (TOIBKO Ui CYETYMKOB C CUMBOJIOM «D» B yCIOBHOM
00o03HaueHnn) (PUCYHOK 3.5, p, HA PUCYHKE MMOKa3aHa MHIUKAIUS IS YeThIpeXTapu(HOTo
pacrnucanus);

® KOJIMYECTBO aKTUBHOM AJIEKTPUUYECKON IHEPTHH MPSIMOTO HAMpaBJICHHS, TOTPEOICH-
HOI 3a MOCJIEIHUN MPOrpaMMHUPYEMbId PacuyeTHBIM NMEPHOJ [MOTpeOleHUe 3a Mecsll] pas-
JeIBHO 0 JeHCTBYIOMMM TapudaM (TOJIBKO IS CUETINKOB C CUMBOJIOM «D» B yCIIOBHOM
00o3HaYeHNH) (PUCYHOK 3.5, ¢, HAa pUCYHKE TOKa3aHa HHIUKAIHS TSl BTOPOro Tapuda);

® KOJIMYECTBO AKTUBHOM 3JIEKTPUUECKOM 3HEPruM OOpaTHOrO HampaBlieHUs, MOTPeO-
JICHHOW 3a TOCIEIHUN MPOrpaMMHPYEMBIM pacUETHBIA MEpPHOJ [MOTpeOJIeHUE 3a MEeCHI]]
CYMMapHO 1O JCUCTBYIOIUM Tapudam (TOJIBKO Ui CYETUYUKOB ¢ CUMBOJIIOM «D» B yCIIOB-
HOM 0003HaueHHU) (PUCYHOK 3.5, T, Ha PUCYHKE MOKa3aHa WHIUKAIMS JJIs YeThIpexTapud-
HOT'O pPaclHCaHUs);

® KOJIMYECTBO AKTUBHOM JJIEKTPUUECKON dHEPTUU OOpaTHOTO HampaBleHUs, MOTPEO-
JIEHHOM 3a MOCJeIHUNA NPOrpaMMHUPYEMBIN pacueTHBIN Nepuo [MoTpedieHne 3a Mecsll| pas-
JEIBHO 0 JIEHCTBYIOMMM TapudaM (TOJIBKO IS CYETYUKOB C CUMBOJIOM «D» B yCIOBHOM
0003HaueHun) (PUCYHOK 3.5, y, Ha pUCYHKE [TOKa3aHa MHIUKAIIMS JJIsl TPEThEro Tapuda);

® KOJIMYECTBO PEAKTUBHOM AJIEKTPUUYECKON SHEPIHU HAPACTAIOIIMM UTOIOM CyMMapHO
HE3aBUCUMO OT TapU(pHOTO pacmucaHus (TOJBKO JJIsl UCTIOJHEHHM ¢ cumBoiamMu «R1» umm
«R2» B ycioBHOM 0003HaueHHH) (OTOOpaskaeTcst apupMeTHIeCKasi cymMmMa MOJyJIel 3Have-
HUI peaKTHBHOM dHeprun 000oux HampasieHuii: [R+| + |R-|) (pucyHok 3.6, a);

® KOJIMYECTBO PEAKTUBHOMW SJICKTPUUYECKON IHEPTHH MPSIMOTO HAaIpaBJICHUS HapacTa-
IOITIM UTOTOM CYMMapHO HE3aBHCHMO OT Tapu(HOTO pacmucaHusi (TOJBKO ISl CYETIMKOB C
cumMBoJiaMu «R1» u «Dy» umu «R2» u «D» B ycmoBHOM 0003HaueHUN ) (PUCYHOK 3.6, 0);

® KOJJMYECTBO PEAKTUBHOMN DJECKTPUUYCCKON SHEPTUM MPSIMOTO HAIpaBJICHUS HAapacTa-
IOLIMM UTOIOM CyMMapHO IO JIEHCTBYIOIIMM TapuQam pacnucaHusi (TOJBKO JUIsl CYHETUUKOB C
cumBoiamu «R1» u «D» umn «R2» u «D» B ycmoBHOM 0003HaueHun) (pUCyHok 3.6, B, Ha
PUCYHKE TIOKa3aHa WHIUKAIUS JUTsSl TpeXTapu(PHOTO pacrrcanus);

® KOJIMYECTBO PEAKTUBHOMN SJICKTPUUYECKON IHEPTHH MPSIMOTO HAaIpaBJICHUsS HapacTa-
IOITUM UTOTOM Pa3eNbHO MO JCUCTBYIOMIMM Tapudam pacmucanus (TOJIBKO ISl CYETYNKOB
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¢ cumBonaMu «R1» u «D» unu «R2» u «D» B ycioBHOM 0003HaueHnu) (pucyHok 3.6, T, Ha
PHUCYHKE ITOKa3aHa WHIUKAIWS JJIs IepBoro Tapuda);

® KOJIMYECTBO PEAKTUBHOM SJIEKTPUUYECKON SHEPrUM OOpAaTHOTrO HANpAaBJICHHS Hapac-
TAIOIIUM UTOTOM CYMMAapHO HE3aBUCUMO OT Tapu(HOTO pacnucaHusi (TOJBKO JJIs CYETYMKOB
¢ cumBoamu «R1» u «D» unn «R2» u «D» B yciioBHOM 0003HaueHnn) (pUCYHOK 3.6, 1);

® KOJTMYECTBO PEAKTUBHOMW JJIEKTPUUYECKON SHEPTHUH OOPATHOTO HANPABJICHHS Hapac-
TAIOIUM WTOTOM CYMMAapHO IO JCUCTBYIOIMM Tapudam pacmucaHus (TOJBKO ISl CYETIH-
kOB ¢ cumBosiaMu «R1» 1 «D» mm «R2» u «D» B ycmoBHOM 0003HadeHnn ) (prucyHOK 3.6, €,
Ha PUCYHKE MOKa3aHa WHIWKAIKS JIJIs1 TPeXTapu(HOTO PaCcTIFCaHUs);

® KOJIMYECTBO PEAKTUBHOM SJIEKTPUUYECKON SHEPrUM OOpAaTHOTrO HAIpAaBJICHHS] Hapac-
TAIOIIUM UTOTOM Pa3JIeJbHO MO JEHCTBYIONUM TapudaM pacnucaHus (TOJBKO JJISl CUETUU-
KOB ¢ cumBosiaMu «R1» u «D» i «R2» u «D» B ycioBHOM 0003HaYeHUH) (pUCYyHOK 3.6, &

Ha PUCYHKE MOKa3aHa WHIUKALM IJIs1 TPEThero Tapuda);

® KOJIMYECTBO PEAKTHUBHOM 3JIEKTPUUYECKON SHEPTrUU HApACTAIOLIMM MTOTOM Ha KOHEIl
MOCJIEAHET0 MPOrPaMMHUPYEMOTO PAaCYETHOTO Mepuojia [moTpebieHne Ha Hayalo Mecsual
CYMMAapHO M0 JAeUCTBYIOMMM Tapudam(TOIbKO JJIsi CYHETYMKOB ¢ cuMBOJIaMu «R1» mmm «R2»
B YCJIOBHOM 0003Hau€HHUM) (0TOOpakaeTcs: apudpMeTnuueckas cyMMa MOJyJIe 3HaUCHUN pe-
aKTUBHOM dHEpruu oOoux HampapieHui: [R+| + |R-|) (pucynok 3.6, 3, Ha prCcyHKe TOKa3aHa
WHIUKALNS U711 YeThIpEXTapu(HOTO pacucaHus);
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Pucynoxk 3.6 — IIporpammupyemsbie pesKUMbl UHIUKALUN CUETYMKA
IIpumeuanue — Bce nudpbl B OCHOBHOM 10JI€ AUCILIES] UMEIOT YCIOBHbIE 3HAUEHUS.

® KOJINYECTBO PEAKTUBHOM 3JIEKTPUUECKON SHEPIUU HAPACTAIOMIMM UTOTOM Ha KOHEI
MOCJIETHETO TPOrPaMMHUPYEMOTO PACYETHOTO TEepHojia [moTpebiieHne Ha Hadyalo Mecsia)
pa3enpHO MO JACUCTBYIOMIMM TapudaM (TOJBKO JJIS CYETYUKOB ¢ cUMBoiamu «RI1» wim
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«R2» B ycmoBHOM 0003HaueHNN) (OTOOpaXkaeTcs apupMeTHdecKass CyMMa MOJIyJIeH 3Hade-
HUI pEaKTHBHOM 3HEPruu o0oux HampasieHuii: |R+| + |R-|) (pucyHok 3.6, u, Ha pUCYHKE T10-
Ka3aHa WHIUKAIUS I YeTBEpTOro Tapuda);

® KOJIMYECTBO PEAKTUBHOM JJIEKTPUYECKON SHEPIMHM HAPACTAKOLIUM HTOIOM IIPSIMOTO
HalpaBJICHUS] Ha KOHEI]| MOCJIEJHEr0 MPOrpaMMHUPYEMOI0 pacyeTHOIO Mepuoja [mnorpeodie-
HUE HAa Ha4yaJlo Mecdlla] CyMMAapHO IO JEHCTBYIOIIMM Tapudam pacnucaHus (TOJBKO AJIs
CUETYUKOB ¢ cuMBosIaMH «R1» 1 «D» uimn «R2» n «D» B ycioBHOM 0003HaUeHNH) (PUCYHOK
3.6, i, Ha pUCYHKE MTOKa3aHa MHIANKALUS JJIs1 YEThIPEXTapu(HOTO paclucaHus);

® KOJIMYECTBO PEAKTUBHOM 3JEKTPUUYECKON SHEPIHMH HApaCTAIOIIMM HTOIOM MPSIMOTO
HaIlpaBJIEHUs] Ha KOHEI MOCJIETHEr0 MPOrpaMMUPYEMOI0 PACUYETHOrO Mepuoja [morpediie-
HUE Ha HAYaJo Mecsla] pasleibHO MO ACUCTBYIOUUM TapudaMm pacrnucaHus (TOJBKO IJis
CYETYHUKOB ¢ cUMBOJaMU «R1» 1 «D» mim «R2» u «D» B ycloBHOM 0003Ha4eHNH) (PUCYHOK
3.6, X, Ha PUCYHKE IMOKa3aHa HHIUKAIMS TS IEPBOTO Tapuda);

® KOJIMYECTBO PEAKTUBHOM 3JIEKTPUUECKON SHEPTUU HAPACTAIOIUM UTOTOM 0OpaTHOTO
HaIpaBJIEHUs] Ha KOHEI| MOCJIEIHEr0 MpOrpaMMUPYEMOI0 pacdeTHOIo mepuoja [morpeodie-
HUE Ha HayaJlo Mecslla] CyMMAapHO IO JIEHCTBYIOIIMM Tapudam pacmnucaHusi (TOJIBKO AJIs
cUeTUUKOB ¢ cuMBosaMu «R1» 1 «D» nim «R2» u «D» B ycnoBHOM 0003Ha4eHUH) (PUCYHOK
3.6, JI, HA pUCYHKE MMOKa3aHa UHANKALINS JIJISl YEThIPEXTapU(PHOTO pacIMCcCaHus);

® KOJIMYECTBO PEAKTHUBHOM 3JIEKTPUUYECKON IHEPTUU HAPACTAIOLIMM UTOTOM 00OpaTHOTO
HaIlpaBJeHUs] Ha KOHEIl MOCJIEHEr0 MPOrpaMMHUPYEMOI0 PACUE€THOTO Mepuoaa [morpediie-
HUE Ha Hayajlo Mecslla] pa3AesibHO MO ACHCTBYIOMIMM TapudaMm pacnucaHus (TOJIBKO IS
CYETUYHMKOB ¢ CUMBOJIaMHU «R1» 1 «D» unn «R2» u «D» B yclI0BHOM 0003HaYeHNUHN) (PUCYHOK
3.6, M, Ha pUCYHKE MOKa3aHa WHAMKAIIKS JJI BTOPOTro Tapuda);

® KOJJMYECTBO PEAKTUBHOW JIICKTPUUECKOM HHEPTUU TOTPEOJICHHOW 3a MOCIEIHUN
MPOrpaMMUPYEMBIN pacUeTHBIN Mepuo 1 [MOoTpedieHne 3a MECSI|CyMMapHO MO JCHCTBYIO-
muM Tapudam (TOJIBKO JUIS CYETYMKOB ¢ cuMBoJiaMu «R1» mim «R2» B yciaoBHOM 0003Ha-
yeHuu) (oToOpaxaercss apupmeTuyeckas cymMMa MOAYJeH 3HAYEeHUN PEaKTUBHOW SHEPruu
oboux Hampasienuii: |R+| + |R-|) (pucyHok 3.6, 0, Ha pUCyHKe TIOKa3aHa WHAUKALUS IS Ye-
THIPEXTAPU(PHOTO PACIIUCAHMUS);
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Pucynoxk 3.7 — IIporpammupyemsble peKUMbl UHIUKALUN CUETYMKA
IIpumeuanue — Bce nudpbl B OCHOBHOM MOJI€ AUCIIIES UMEIOT YCIOBHbIE 3HAUEHUS.

® KOJIMYECTBO PEAKTUBHOW JIJICKTPUUECKOW HIHEPTUU TOTPEOJICHHOW 3a TMOCIEIHUN
IPOrpaMMHUPYEMBIN pacUeTHBIN NepHo/] [OTpebIeHne 3a MECSIl]| pa3AesibHO 0 IEUCTBYIO-
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muM Tapudam (TOJIBKO IJI1 CYETYUKOB ¢ cuMBoiamMu «R1» mmm «R2» B ycinoBHOM 0003Ha-
yeHnu) (otoOpaxkaercss apudmeTnyeckas CymMMma MOJAYJICH 3HAYEHUI pPEaKTUBHOM SHEPruu
oboux Hampasnenwii: |R+|+ |R-|) (pucyHok 3.6, 1, Ha pHCyHKe MMOKa3aHa WHIMKAIHS JUIS
yeTBepTOro Tapuda);

® KOJJMYECTBO PEAKTHUBHOM 3JIEKTPUUYECKOM HHEPTrUU MPSIMOTO HAIpaBIICHUS MOTPEO-
JICHHOM 3a MOCHEIHUN MpPOrpaMMHUPYEMBIM pacyeTHBIA MEpHoJl [MOTpeOreHue 3a Mecsll]
CyMMapHO MO AeUCTBYyIOIUM TapudaMm pacnucaHus (TOJBKO ISl CYETYMKOB C CUMBOJIAMHU
«R1» 1 «D» wu «R2» u «D» B yciioBHOM 0003HaueHHH) (PUCYHOK 3.6, p, HAa pUCYHKE MOKa-
3aHa UHAUKAIUS I YeThIpeXTapuPHOTO paclrcaHus);

® KOJIMYECTBO PEAKTHBHOM 3JIEKTPUUYECKOM AHEPrUM MPSIMOrO HAIpPaBIEHHUS MOTPEO-
JICHHOM 3a MOCJEIHUI IpOrpaMMUPYEMBIil pacUeTHBIN Mepuol [oTpediieHue 3a Mecsll| pas-
JEeJBHO 10 ACHCTBYIOMMM TapudaMm pacnucanus (TOJbKO JJII CUETUUKOB ¢ cuMBOIamMu «R1»
u «D» i «R2» n «D» B yci10BHOM 0003HaueHWH) (PUCYHOK 3.6, ¢, Ha PUCYHKE MOKa3aHa
WHIMKALKUS IS IepBoro tapuda);

® KOJIMYECTBO PEAKTUBHOMN 3JIEKTPUUECKON SHEPruu 0OpaTHOTO HamlpaBieHUs] NOTPeO-
JIEHHOM 3a TOCJEAHUN MpPOrpaMMUpPYEMBI pacueTHBIA MEepuoj [MOTpedsieHHue 3a MECSI]
CYMMAapHO IO JEUCTBYIOUIMM Tapudam pacnucaHus (TOJBKO JJIsi CYETUUKOB C CUMBOJIAMU
«R1» u «D» mm «R2» u «D» B ycioBHOM 0003HaueHUH) (PUCYHOK 3.6, T, Ha PHCYHKE ITOKa-
3aHA UHJMKAIMS AJI1 YEThIpEeXTapu(PHOTo pacrucanus);

® KOJIMYECTBO PEAKTUBHOM 3JIEKTPUUYECKON SHEPTUU OOPATHOTO HANPABJICHHS MOTPEO-
JIEHHOM 3a MOCJeIHUNA MPOrPaMMUPYEMBI pacyeTHBIN Nepruo [oTpedIeHne 3a Mecsll| pas-
JIeJIBHO 10 JeHCTBYOIUM TapudaM pacnucanust (TOJIBKO I CYETYUKOB ¢ CUMBOJIaMU «R1»
u «D» i «R2» u «D» B ycioBHOM 0003Ha4YeHHH) (PUCYHOK 3.6, y, Ha PUCYHKE MMOKa3aHa
WHIMKALKSA 1711 BTOPOTo Tapuda);

® JICHCTBYIOIIETO 3HAYCHHS HANPSHKCHUS (TOJIBKO JJIsl CYSTYMKOB C CUMBOJIOM «M» B
YCIIOBHOM 0003HaYeHUH) (PUCYHOK 3.7, a);

® JICHCTBYIOMIETO 3HAUYCHUS (ha3HOTO TOKA (TOJNBKO JUISI CYSTYUKOB C CUMBOJIOM «M» B
YCIIOBHOM 0003HauYeHUH) (PHCYHOK 3.7, 0);

® JICHCTBYIOLETO 3HAUEHMS TOKa HEUTpanu (TOJBKO Al CUETYMKOB C CHUMBOJIAMU
«SS» 1 «M» unu «ST» u «M» » B ycI0BHOM 0003HaUeHNHN) (PUCYHOK 3.7, B);

® JICHCTBYIOIIETO 3HAUYCHUS AKTHBHON MOITHOCTH (TOJIBKO JIJISl CYETYMKOB C CHMBOJIOM
«M» B yCIIOBHOM 0003Ha4eHUH) (PUCYHOK 3.7, T);

® JICHCTBYIOLIErO 3HAYEHUSI PEAKTUBHON MOUTHOCTH (TOJIBKO ISl CYHETYMKOB C CHMBO-
gamu «R1» 1 «M» mim «R2» u «M» B yCIIOBHOM 0003HaueHUH) (PUCYHOK 3.7, 1);

® JICHCTBYIOLIEr0 3HaYEHUS MOJHON MOLIHOCTH (TOJIBKO JUISl CYETYMKOB C CHMBOJIAMU
«R1» 1 «M» umu «R2» 11 «M» B ycimoBHOM 0003HaueHUH) (PUCYHOK 3.7, €);

e JICHCTBYIOIIETO 3HAYCHUs KOA(P(PUIIMEHTA aKTUBHOW MOIIHOCTH (COS () (TOJIBKO JJIst
CYETYHMKOB C CHMBOJIOM «M» B YCIIOBHOM 0003HaueHHNH) (PUCYHOK 3.7, K);

® JICHCTBYIOIIETO 3HAUYCHUS YaCTOThI CeTU (TOJIBKO I CYSTIYMKOB C CUMBOJIOM «M» B
yCI0BHOM 0003HaYeHuM) (puUcyHok 3.7, 3);

e 3nauyeHne CRC u3aMepuTeIbHOr0 MOTYJIsA CUeTYnKa (PUCYHOK 3.7, H).

IIpumeuanue — Eciin Kakoi-TO U3 pekUMOB 14—25 He 3anmporpaMMUpPOBaH Ha BBIBOJ
JOTIOJTHUTEHHOU UH(OPMAIIMK, OH HE 0TOOpaxaeTcsl.
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3.515B OCHOBHOM MHKJI€ WHIUKAIUU JOMOJHUTEIFHO MOXET OTOOpaKkaThCs
WHIUKALUWA COCTOSHHMS SJEKTPOHHBIX IJIOMO cueTyuka. JlaHHbIE peXUMBbl MOKa3aHbl Ha
pucyHke 3.8:

— pexxuM 1 — 3nekTpoHHas mIoM0a BO3AEHCTBUS IEPEMEHHOIO MAarHUTHOTO OJIS;

— PEKUM 2 - 3IEKTPOHHAA IJI0MOa BO3AEHCTBUS MOCTOSTHHOTO MATHUTHOTO MOJIS;

— peXUM 3 - CYETUMK HAXOJUTCS B CEPBUCHOM PEKHUME;

— peXuM 4 — 3JIEKTPOHHAS IJIOMOa BCKPBITUS KOPITyCa CUETUHKA,

— PEXUM 5 — 3NIEKTPOHHAS IJIOMOA BCKPBITUS KPBILLIKU 3a’KUMOB.

10 9876
nCo o __ "7
e
54 3 2 1

Pucynok 3.8 —PeXuMbl HHIUKAIIUUA COCTOSHUSI DJIEKTPOHHBIX MJIOMO CUETUYHKA
IIpumeyanue — MOKa3aHUsI B OCHOBHOM IIOJIE IUCILJIES UMEIOT YCIOBHBIE 3HAUCHUS.

CocTosiHHEe DIIEKTPOHHBIX IJIOMO OTOOpa)kaeTCs pa3jIMYHBIMH CHUMBOJIAMH (PHCYHOK
3.9). BekpeiTas anekTpoHHas ioMba otoOpaskaeTcss CHMBOJIAMHU Kak MOKa3aHO Ha PHCYHKE
3.9a, a B3BeJCHHAs AJICKTPOHHAS IJIOMOa OTOOpa)kaeTcsi CHMBOJIAMH KakK TIOKa3aHO Ha
pucyske 3.96.

I I
a) 0)

Pucynok 3.9 —PexxuMbl MHIUKAIIUKA COCTOSTHUS TIJIOMOBI

3.5.16 B 0CHOBHOM IHKJI€ JOMOJHUTEIBHO MOXET OTOOpa)KaThCs MHAUKAINS Hapy-
LIEHUS TapAMETPOB Ka4yecTBa CETH.

JlaHHbIe pEXUMBI WHIUKAIIMKM TO3BOJISIOT 0€3 CUMUTHIBAHUS KYPHAJIOB OIPEACIIUTh
NPEBBILICHUE 3a/IaHHBIX MTOPOTOB KauecTBa ceTH. MHaukanus OyieT NpoucXoAuTh B TE€UCHHE
3aIaHHOTO KOJIMYECTBA JHEH Mociie HaCTyNmuBIIEro coObITus. (mo ymonyanuto 0 nHei, pe-
UM OTKJIFOUYEH) YHUCIIO JHEH O0TOOpa)KeHUsi COOBITHS MOCJE €ro HACTYIJICHUS yCTaHABIMBA-
eTCsl KOMaH0M 10 UMeroIMMcs uHTepdericaM CBSI3U.

st obnerdyeHust ompeneseHusl TUMa COOBITHS HApYIIEHUs KauecTBa CETU BEPXHHUE
CEerMEHThl MHJIMKATOpa HaJl MO3UIUAMH COOBITHM BCErJa MOJCBEUUBAIOTCS (CETMEHTHI 1...6
Ha pucyHke 3.10), a B ciyyae HaCTyIUBLIETO COOBITHS 3aXKUTAE€TCs] HUKHUI CErMEeHT (cer-
MeHTHI 7...12 Ha pucynke 3.10).

PexxvMbl mHAMKAIIMY TTapaMEeTPOB KauecTBa CETH MoKa3aHbl Ha pucyHke 3.10.

® YHWKAINS COOBITUI HanpshkeHu# (pucynok 3.10, a):

— pexuM | - nepeHanpspkeHue

— PEXKUM 2 - IPOBAJT HAIPSKEHUS
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— peXuM 3 - IpEpbIBAHKUE HANIPSKEHUS

— peXuM 4 - OTpHULIATEIbHOE OTKJIOHEHNE HaIpshKeHUs Ha 10 MUHYTHOM MHTEpBaje
— PEXUM S — MOJIOKUTENIBHOE OTKIOHEHUE HAIpsDKeHKs Ha 10 MUHYTHOM MHTEpBase

— pexxuM 6 — pe3epBHBII

® YHJUKaIUsI COOBITUI TOKOB (prcyHOK 3.10, 6):
— pexuM | - mpeBbIlIeHUe MAKCUMAIBHOTO TOKa MPUO0pa

— pPEKUM 2 - pe3epBHbII
— pe)XuM 3 - pe3epBHbII
— pe)xuM 4 - pe3epBHbII
— PEXUM 5 — pE3EpBHBIN
— pexuM 6 - pe3epBHbIN

® VHJIUKaIUsI COOBITUM 4acTOThI (pucyHokK 3.10, B):

— pexxuM | - mpeBbIlIEHHE BEPXHETO BTOPOTO MOPOTa YaCTOTHI
— PEXKUM 2 - MPEBBIIICHUE BEPXHETO MIEPBOr0 MOPOTa YaCTOTHI
— PEXUM 3 - MPEBBIIIICHUE HUKHETO MIEPBOTO MOPOra 4aCTOThI
— peXKUM 4 - IPEBBIIIICHUE HUKHETO BTOPOTO MOPOTa YaCTOTHI

— PEXUM S5 — pe3epBHBIN
— PEXUM 6 - pe3epBHBII

® UHIUKALMS COOBITUI TaHTeHCa HAarpy3ku (pucyHok 3.10, r):
— pexxuM | - mpeBbIlIeHNEe MOPOra TAHI€HCa Harpy3Ku

— PEXUM 2 - pe3epBHBII
— PEXUM 3 - pe3epBHBII
— pEXUM 4 - pe3epBHBII
— pEeXUM 5 — pe3epBHBII
— peXUM 6 — pe3epBHBII
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Pucynok 3.10 —Pexumbl nHAMKAIIMY TApaMETPOB KaueCcTBa CETU

HpHMeanne — IIOKa3aHWA B OCHOBHOM II0JIC TUCILIICSA UMCHOT YCIIOBHBIC 3HAUCHMN .
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3.5.17 B oCHOBHOM IHKJI€ JOMOJTHUTEIBHO MOXET OTOOpaKaThCsd WHAMKAIHS IPO-
rpaMMHBIX COOEB:

- «Error 007» — co6oii mokazanuit TapuPHBIX HAKOTTUTEICH

- «Error 008y - co6oit EEPROM

- «Error 009y - c6oiit RTC

- «Error 010» - c6oii 12C

- «Error 014y - ommbka OTKJIIOYEHUS pesie

- «Error 015y - omumbOka BKIIOUEHUS pelie

- «Error 016» - nepenHHUITMATH3AIMS U3MEPUTENS IO IPUYMHE COOS

- «Error 023» - 6aokupoBka uHTepdeiica, maposs BBEJICH HEBEpHO OoJjiee ueM 3a/1aH-
HOE KOJINYECTBO Pa3.

3.6 PexuMbl TUKINYECKONW WHAMKAIMK JIJIs1 HHIAWKATOPHOTO YCTPOWCTBA I CUETUU-
KoB B Kopirycax SP1, SP2, SP3 3anatorcs ¢ momMoinpto nporpammer «MeterTools» u 3anuchki-
BAIOTCA B CUETYHMK, JJII KOTOPOTO OH MpeaHa3HaueH. MHIuKaTopHOE yCTPOMCTBO UX CUUTHI-
BaeT U oToOpakaeT Ha cBoeM HHAuKarope. [lo ymomyanuio pekuM MHAUKAIMH IS CUETIH-
KoB B Kopmycax SP1, SP2, SP3 nactpoeH B cooTBeTcTBHM ¢ pucyHKoM /Jl.1 mpumoxenus /|
WJIM B COOTBETCTBUM ¢ pUCYHKOM E.1 npuioxenus E.

3.7 aTepBan MeXIy CMEHOW OCHOBHBIX PEXUMOB HHAuKanuu (1-13) mporpamMmmupy-
€MBI 1 MOXKET 3a71aBaThbcs OT 5 110 255 ¢. HTepBai Mexay CMEHOU MPOrpaMMUPYEMBIX pe-
*KUMOB uHMKanuu (14-25) bukcupoBaHHbIN — 5 C.

3.8 [lepekitoueHne, Kak MEXIy OCHOBHBIMU PEKUMAMH, TaK U MEXKIY JOMOTHUTEb-
HBIMH PEXKUMaMHU MOXXET TIPOU3BOJIUTHCS B PYYHOM PEKUME, JUIsl KOPITYCHBIX UCIIOJIHEHUH C
MEXaHUYECKON WM €MKOCTHOW KHONKOU «IIpocmotp». Ilpu 3TOM mocinenHui kaap mnocie
HaXaTUsl Ha JIO0YI0 U3 KHOMOK OyJeT UHIUIIMPOBATHCA B T€UCHHE | MUH, MMOCJE YEero UK
aBTOMATUYECKOW MHAMKAIMKU OyneT mpoaosnkeH. O0nacTh cpabaThIBaHUsI €eMKOCTHOW KHOTI-
ku "IIpocmoTp" 0603HaUEHA HA JUIEBOM MAHEIHN CYETYMKA 3HAKOM nE&y

3.9 NononmuutenbHO cueTyrku B kopiyce W1, y KOTOphIX B YCIOBHOM 0003HAY€HUHU
npucytctByeT cuMBodl «Q1y umu «Q2», Ha XKW moxer oToOpakaTh COCTOSIHUE TUCKPET-
HOTO BBIXO/Ia, €CJIM OH HACTPOEH KaK peJie CUTHAIU3AINH:

- «ErrOr 1» - uaaukanus npeBsIIeHUs OTPEOIIEeMO MaKCHMAJIbHOM MOIITHOCTH, Ha
KOTOPYIO paCCUUTaH CUETUHK;

- «ErrOr 2» - unauKanms npeBbIeHus MOTpeOIsIeMOl MOIIHOCTH TI0 IOTOBOpPY (TIpe-
BBIIIIEHUE JIMMUTA T10 JIOTOBOPY);

- «ErrOr 3» - uHaMKanuUs TPEBBIICHUS MOTPEOIIEMON MOIIHOCTH MPU aBAPUHHOM
pexume (MpeBbIIICHUE JIUMUTA MIPU aBAPUIHOM pExKUME);

- «ErrOr 4» - ungukanust OTKIIOYEHUSI HArpy3kd o KoMasje (rmojaHa KOMaHJa Ha
peJie CUTHANTU3AlMKY JJIs1 OTKJIFOUEHUS HATPYy3KH).

3.10 /IonoAHUTENBHO CYETYUKH, Y KOTOPBIX B YCIOBHOM O0O3HAUYE€HUU MPUCYTCTBYET
cumBon «K»,Ha XKW moxer oToOpaxaTh COCTOSIHHE paOOThl BCTPOCHHOTO pejie yrpaBlie-
HUs HATPY3KOM:

- «OFF H»y - naaukaiys o BEIKIFOYSHUN PEie TI0 KOMaH/IE MOIb30BaTes,

- «OFF Uy» - uHaukamus O BBIKIIOYEHUH peJie IPH BBIXOAC HOMHHAIBLHOTO
HaIpPsHKEHUS 32 YCTAaHOBJICHHBIN AMANa30H, 3aJaHHBIA MOTh30BaTENIeM;
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- «OFF P» - upaukamus o BBIKIIOYEHHUH pelie MO MPEBBIIICHUIO MOTPEOIseMoit
MOIIIHOCTH 33JIaHHOM I0JIb30BaTEIIEM;

- «OFF E» - uHaukanus O BBIKIIOYEHHHM pelie B pe3ysibTare OKOHYAHMS
noTpeOUTEIHCKOTO OanaHca.

3.11 /Inst moAKIIIOYEHUS] K ONTHYECKOMY HCIBITATEIbHOMY BBIXOJHOMY YCTPOWCTBY
(oTocuMThIBaIOLIAas TOJIOBKA 3aKPEIISETCSl HANPOTUB CBETOAMOAA ONTHYECKOTO HCHbITA-
TEJIBHOTO BBIXOAHOIO ycTpoiicTBa (0003HaueHHOTo «XXX imp/KW-hy, «YYY imp/kvar-hy,
B 3aBUCHUMOCTHU OT HUCIIOJIHEHUS. [|OTONHUTENbHYI0 HHPOPMALIMIO MOKHO TOJIYYUTh U3 PY-
KOBOJICTBA I10 9KCILTyaTallly MOJKII0YAEMOro 000pyJ0BaHMsL.

3.12 [Moakmrouenue k BbiBojaM uHTepdeiica RS-485, muckpeTHsIM BbIxoaaMm (pese
CUTHAJIM3AIMN W/WIIH TeleMeTprn) (MPH WX HAJTHYMU) TPOU3BOJIUTH MO0 CXEME BKIFOUCHHUS,
HAaHECEHHOM Ha KPBIIIKE 3aKUMOB CUETYMKA U IPUBEICHHON B PWIOKeHNH b.

3.13 Inst cuuThIBaHUS TIOKa3aHUN HEOOXOJUMO HCIIONB30BaTh HWHAMKATOPHOE
ycTpoicTBo. Ilopsaok paboThl ¢ MHAUKATOPHBIM YCTPOMCTBOM MOAPOOHO OMHUCAaH B JIOKY-
MeHTe «Moayinb oToOpaxenus nHpopmanuu. [Tacmopt»

3.14 Nndopmarwst 06 ornpoce U MPOrpaMMHUPOBAHUN CUETUNKA HAXOTUTCS B JOKYMEH-
Talliy Ha IPOrpaMMy OIpOca U MPOrpaMMHUPOBAHMS CUETUUKA.

4 IloBepka nmpudopa
4.1 TloBepka cyeTuMKa MPOBOJUTCS MPU BBITYCKE U3 MPOU3BOJICTBA, MTOCIIC PEMOHTA U
B DKCIUTyaTallud B COOTBETCTBHUH C JTOKYMEHTOM «CUETUMKH IIEKTPUUYECKON SHEPTUU OJHO-
daznbie MHOTO(YHKITMOHAJIbHBIE «MUPTEK-12-PV». Meroauka MTOBEPKINY
PUTM.411152.010/11.
4.2 UnrepBan mexay noBepkamu — 16 ser. [Ipu moctaBke B Pecnybnuky Kazaxcran
MEXITOBEPOYHBIN HHTEPBAJI COCTABIISIET & JICT.

5 Texuu4yeckoe 00CaIy:KMBaHHE

5.1 Texnuueckoe 00CITyKMBAaHUE CUETYMKA B MECTAX YCTAHOBKH 3aKJIIOYAETCS B CHU-
CTEMaTHUYE€CKOM HaOJII0JICHUH 3a €ro padoToi.

5.2 Ilpu nossnennn Ha XKKU cumsona £, ceumerenscTByIOMEro o paspsjie BCTPO-
€HHOI'0 PE3€pBHOIO0 MCTOYHHMKA NMUTAHUS, a TAK)KE IIPU NPOBEAECHUU NEPUOAUIECKON MOBEP-
K{, UICTOYHUK MUTaHUSI HEOOXOAMMO 3aMEHUTh B OPraHM3allii, YIOJTHOMOYEHHON PEMOHTH-
pOBaTh CUETUYMK. 3aMHUCh O 3aMEHE UCTOYHHMKA MUTAHUSI C YKa3aHUEM JaThl BHECTU B GOpMY-
JSp.

5.3 Ilepuonnyeckasi moBepKa cueTYUKa MPOBOJUTCS B 00BEME, U3JI0)KEHHOM B paszesne
4 HacTOSIIEro PyKOBOJICTBA, YEPE3 MIEPUOJT BPEMEHHU PABHBIM MHTEPBATY MEXAY OBEPKAMH,
100 Mocie 3aMeHbl BCTPOEHHOTO PE3EPBHOIO NCTOYHUKA TUTAHUSI UJTU CPEIHETO PEMOHTA.

5.4 Tlpu oTpuuaTeNbHBIX pPE3yJbTaTaX MOBEPKU PEMOHT M PETYJIHPOBKA CUETUMKA
OCYLIECTBIISIIOTCSl OpraHU3alMel, YIOJHOMOYEHHOW peMOHTHpOBaTh cuetyuk. [locnemyro-
11asi HoBepKa MPOU3BOJIUTCA B COOTBETCTBUU C 1I. 5.3.
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MUPTEK-12-PY PyKOBOACTBO MO 3KCMyaTauum

6 YcioBus XpaHeHHMs U TPAHCIIOPTHPOBAHMSA

6.1 XpaHeHue CYETUYMKOB MPOU3BOJUTCS B YHIAKOBKE MPEANPUITHSI-U3TOTOBUTENS PU
TeMIlepaType okpykaromiero Bo3ayxa ot MuHyc 40 mo 70 °C u OTHOCHUTETHHOUN BIAKHOCTH
Bo3ayxa 10 80% npu temneparype 25 °C.

6.2 CyeTunKH TPAaHCHOPTUPYIOTCS B 3aKPBITHIX TPAHCIIOPTHBIX CPEACTBAX JHOOOTO BU-

1a.
6.3 IIpenenpHblie yCIOBHS TPAHCIIOPTUPOBAHHUSA:
- TeMIIepaTypa OKpyxaroliero Bozayxa ot munyc 50 go 70 °C;
- OTHOCHUTEIIbHAS BIAXHOCTh 98% mipu Temmeparype 25 °C.

7 YcaoBus yTuJm3auuu

7.1 C4€TUMK HE MPEACTABISIET ONACHOCTHU ISl )KU3HH, 3J0POBbS JIFOAEH U OKpPYXkKaro-
et cpenpl. BeipaboTaBimii pecypc U HEMPUTOAHBIN JIJISl TaJIbHEUIIEH dKCIUTyaTallud CUeT-
YUK MOJUICKUT YTHIM3AIMK B 0OCTY>KUBAIOIIEH OpraHu3alid B COOTBETCTBUU C HOPMaMH,
paBUJIaMHu M CIOco0amu, IEUCTBYIOIIUMH B MECTE YTUJIM3allUU, MO0 pa3OupaeTcss U yTH-
JU3UPYETCS NPEANPUITUEM - U3TOTOBUTEIIEM.

7.2 BUHTBI, HE MMEIOLIME CIEAOB KOPPO3MHM M M3HOCA, TOIYCKAeTCS HCIIOIb30BaTh
BTOPUYHO.

7.3 Jlerann xopmyca CYETUYMKA CAENAHbl U3 IUIACTUKA, TOIYCKAKOMEro BTOPUYHYIO IIe-
pepaboTKy.

7.4 JlutueBnie OaTapen U CBUHIIOBBIC TUIOMOBI U3BJICUb U3 CYETUMKA U CAATh B ITYHKTHI
npremMa akKyMyJIsITOPHBIX OaTapeil.
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WPTEK P PyKOBO,EI,CTBO MO 3SKCriJtyataunun

[MPUJIOXXEHUE A
CrtpykTypa ycinoBHOTO 00603HaueHus cueTdynkoB « MUUPTEK-12-PV»

) @ Q& @ 6 © @ ® ®© O @

MWPTEK-12-PY -XXX—XXXX-XXX-XX-XXX—XX—XXXXXX—XXXX-XX-XXXXXXXX-;

®Tun cuerumka

@Tun Kopnyca ®Knacc TourocTH
W1 — gnA yCTaHOBKM Ha LWUTOK, Moandukauma 1 Al —Kknacc ToyHocTM 1 no FOCT 31819.21
W2 — p1A yCTaHOBKM Ha LWMTOK, Mogudukauma 2 A1R1 — knacc TouHocTM 1 no FTOCT 31819.21 n knacc Tod4HocTM 1 no FOCT 31819.23
W3 — oA yCTaHOBKM Ha LWMTOK, Mogudukauma 3 A1R2 — knacc TodHocTM 1 no FTOCT 31819.21 n knacc To4HOCTM 2 no OCT 31819.23

W6 — oA YCTaHOBKM Ha LWUTOK, Moaudukaumsa 6
W6b — 4ns ycTaHOBKM Ha WMTOK, MoguduKauma 6b
W9 — oA yCTaHOBKM Ha LWMTOK, Mogudukauma 9

D1 — ans yctaHoBKM Ha DIN-peiiky, moaudukauma 1
D4 — ans yctaHoBKM Ha DIN-peiiky, moaudukaums 4
D5 — ans yctaHoBKM Ha DIN-peliky, mogndukaumsa 5
SP1 — gnA ycTaHOBKM Ha onopy J13MM, moandukauma 1
SP2 — onsa ycTaHOBKM Ha onopy /131, moandukauma 2
SP3 — anA yctaHoBKKM Ha onopy /13N, moandukaums 3

HomMHanbHOe HanpaXeHue Ba30Bblit TOK ©® Maxcumanshbiii ok
220-2208B 5-5A 50A-50A
230-2308B 10—-10A 60A—-60A

@ Konuuecrso umn M3MEpPUTENbHbIX 3/1€MEHTOB 80A-80A
S — 0AMH WYHT B Gpa3HOM Lenu Toka 100A -100 A

SS — aBa wyHTa B Gpa3HOW Lenu ToKa 1 Lenu Toka HerTpanu
ST — WyHT B pa3HO Lenu ToKa 1 TpaHchOopMaTop TOKa B LLEENU TOKA HENTpanu
TT — gBa TpaHchopmaTopa TOKa B PpasHOM LEenu v B LLENU TOKa HEUTpanm

MNepBbiii HTEPdeiic BTopolii uHTepdeiic

CAN — unTepodeiic CAN CAN — uHTepodeitic CAN

RS485 — uHtepdeiic RS-485 RS485 — nHTtepdeiic RS-485

RF433/n* — pagnountepdeiic 433 My RF433/n* — pagnountepdeiic 433 Mry,
RF868/n* — pagnounHTtepdeiic 868 Mry, RF868/n* — pagnounnTtepdeiic 868 Mry,
RF2400/n* — pagnounTepdeiic 2400 My, RF2400/n* — paguountepdeiic 2400 Mry,
PF/n* — PLC-moaem c FSK-mogynaumeit PF/n* — PLC-moaem c FSK-moaynaumeit
PO/n* — PLC-mogem c OFDM-moaynsumen PO/n* — PLC-mogem c OFDM-moaynsuven
(* n— Homep moamnduKaumm moaynsa uxtepoeiica(or 1 o 9)) G/n* — pagnonHtepoeiic GSM/GPRS

E — uHTepdeiic Ethernet

I'Io ep}K1BaemMble NPOTOKO/bl Nepeaayn AaHHbIX
Aaep P pea A RFWF — paguountepoeric WiFi

(Het cumsona) — npotokon « MUPTEK» -
P1 - npotokon DLMS/COSEM/CMOA3C RFLT — paguonntepgeiic LTE
P2 — npoToKobl «MMPTEK» 1 DLMS/COSEM/CMOASC (Her cumsona) — untepdeiic otcyTcTayer
(* n — Homep moandurKkaumm moayna nHtepoeiica (ot 1 go 9))
@ [ononHutensbHble GyHKLUM

H — AaTuvk marHuTHOro nons
In — AUCKPETHbIV BXOA, rae N — KosmyecTso Bxogos (o1 1 go 4)
K — pene ynpasneHus Harpy3skow B GbasHoM Lenu Toka
L — noacseTka uHAMKaTopa
M — M3MepeHne NapameTPOB KAueCcTBa 3/1EKTPUYECKON CeTH
O —onTtonopt
Qn — AUCKPETHbIN BbIXOA, T4 N — KONNYECTBO BbixoAos (oT 1 fo 4)
R —3aLmMTa OT BbIKPYYMBAHUA BUHTOB KOXYXa
U — 3aLwmTa LLeNoCTHOCTH Kopnyca
Vn — 3/1eKTPOHHaA N10MBa, rae N MOXKET NPUHUMATb 3HAUYEHUA:

1 —anekTpoHHasA nomba Ha Kopnyce

2 — 3/1eKTPOHHas Nomba Ha KpblLUKe 3aKMMOB

3 — 3N1eKTpoHHanA naomba Ha KOPMyce U KpbILLKe 3aXKMMOB
Y — 3aLwmTa oT 3aMeHbI AeTanei Kopnyca
(HeT cumBona) — AOMONHUTENBbHBIE GYHKLMM OTCYTCTBYIOT

KonmyecTso HanpasaeHWit yueTa 31eKTPO3HEPrum
(HeT cumBoia) — U3MepeHne 31eKTPOIHEPrMU B OAHOM HamnpasaeHMm (Mo Moay/to)
D — M3amepeHune 31eKTPOIHEPrun B ABYX HanpaBieHUsAX
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MUPTEK-12-PY

PykoBOACTBO NO aKcnnyaTauum

ITPUJIOXEHUE b
MapkupoBka cxeM BkItoueHu cuyeTankoB « MUPTEK-12-PY»

[2]4]6]8]
L L

I'N NH

Pucynok b.1 — Cxema BkiItoueHuUs: cueT4nKOB B Koprnycax D1, D4

TMA TMR
[2T4T6T8] [20[21] [23[24]
L | | L o - +1 I-

I<30mMA  I<30MA
Pucynoxk b.2 — Cxema BKIIOUEHHUS CYETIMKOB B Koprnycax D1, D4
C ABYMS IUCKPETHBIM BBIXOJIaMU

214[(618 [25[26] [27]28]
L | ] L T T+
My y HU=10.24B B A

[=560mMA RS-485
Pucynok b.3 — Cxema BkIt09eHHs cueT4ukoB B kopmycax D1, D4
¢ uarepdericom RS-485 (c BHemHuM nmutanueM nHTepdeiica RS-485)

TMA TMR
[2]4]6]8] [20[21] [23[24] [25[26] [27]28]
L | | L + -+ - - +
M N N 1 Us24B Us<24B U=10..24B B A

I<30MA I<30MA |=50MA RS-485
Pucynoxk b.4 — Cxema BkITtoueHus cueTYMKOB B Koprnycax D1, D4

C IBYMS JMICKPETHBIM BBIXOJJaMHU
u uatepdericom RS-485 (¢ BHemHUM nuTanueM uHTEpdeiica RS-485)

Ve

.
TMA TMR . YnpaeneHve pene
[2T4T6T18] [20[21] [23[24] [27]28] :
L | | Lo+ T- 4] T- : SW :
r H Us24B Us24B B A : BKILELIOTKI.
N N " 1<30MA I<30MA RS-485 : s |
; pene) .
L e mime o o s o8 e n e

J

Pucynok b.5 — Cxema BkitoueHusi cueTunkoB B kopnycax D1, D4
C IBYMsl IMCKPETHBIM BbIXOJaMU U uHTepdericom RS-485
Y anmapaTHOW OJIOKUPOBKOM BCTPOEHHOTO pefie YIPaBICHUS Harpy3KOi
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MUPTEK-12-PY

PykoBOACTBO NO aKcnnyaTauum

112]3]4

L

L

rN

NH

Pucynok b.6 — CxeMa BKIIOUCHHS CYCTIMKOB B Kopmycax D5

| 1 | 2 | 3 | 4 [5]6]

I L > -

r N H U<24B
I<30MA

Pucynoxk b.7 — Cxema BKIIIOUEHHUS CYETYMKOB B Kopmycax D5
C OJIHUM JTUCKPETHBIM BBIXOJIOM

talsld [(5T6] [718]

L || 1. T
N Ny H U=9.12B A B
I=50MA RS-485

Pucynok b.8 — CxeMa BKJIIOUCHHS CUCTYMKOB B Kopmycax D5
¢ uarepdericom RS-485 (c BHemHuM mutanueM nHTepdeiica RS-485)

1]2]3]4

L

L

r

N

H

N

Pucynoxk b.9 — Cxema BkITtoueHHS cueTIYMKOB B Koprycax W1

| 1 | 2 | 3 | 4 [5[6]

L L 3 R

r N H U<24B
I<30MA

Pucynok b.10 — Cxema BKJIIOUeHHS CYETUMKOB B Kopmycax W1
C OJIHUM JTUCKPETHBIM BBIXOJOM

1]2
L | |

314

—

M N N M Us24B

[517] [8]6]
+ - 11
A B
I<30MA  RS-485

Pucynoxk b.11 — Cxema BK/It0OYeHHS CHETUYMKOB B Kopiycax W1
C OJTHUM JIUCKPETHBIM BBIXOAOM U UHTEepdericom RS-485
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PykoBOACTBO NO aKcnnyaTauum

™ SR

11213(4 [516] [718]

L | | L & |- %] [-
N H U<24B U<24B

I<30MA  I<30MA

Pucynox b.12 — Cxema BKIFOYEHHS CYETUYNKOB B Kopirycax W1
C ABYMS TUCKPETHBIMU BBIXOJIAMU

|1|2|3|4 (5[ 6]
L L

r H A B
N N RS-485

Pucynoxk b.13 — Cxema Bk/Ir0O4eHHS CHETUYHMKOB B Kopirycax W1
¢ untepdeiicom RS-485

214 [517] [8T6]
S

N H U=9..12B A B

I=50MA RS-485

Pucynok b.14 — Cxema BKJIIOUEHHUS CUETUUKOB B Kopmycax W1

¢ uarepdericom RS-485 (c BHemHuM nutanueM nHTepdeiica RS-485)

112]3]4
L L

r

N

H

N

Pucynox b.15 — CxemMa BKJIFOYEHHS CYETUYHMKOB B Kopirycax W2

[1]2]3]4]

L L. + _

r H U<24B
L L I<30MA

Pucynox b.16 — CxemMa BKJIFOYEHHS CYETUYMKOB B Kopirycax W2
C OJTHUM JTUCKPETHBIM BBIXOJOM

1

2[(314

L]

|

r N

H U<24B

[20[21]
S

|2|3|2|4|
A B
I<30MA RS-485

Pucynok b.17 — Cxema BKJIIOYEHHSI CYETUMKOB B Kopmycax W2
C OJTHUM JIMCKPETHBIM BBIXOAOM U UHTepdericom RS-485
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PykoBOACTBO NO aKcnnyaTauum

L|1|2|3|4|L
r H A B
N N RS-485

Pucynox b.18 — CxemMa BKJIFOYEHHS CYETUYNKOB B Kopirycax W2
¢ uaTepdeiicom RS-485

Ne2 Ne1

[1121374] 20[21] [23[24]

L | | L T T
N NH A B AB
RS-485 RS-485

Pucynox b.19 — Cxema BKJIIOYeHHS CYETUYMKOB B Kopirycax W2
¢ nByms untepdeiricamu RS-485

™ A T™R

1121314 [516] [7[8] [9[10 [11[12]

L | | L 1T &l |- 4 1= T |
r N N H U<24B U<24B

IS30MA  I<30MA

Pucynok b.20 — Cxema BKIIOYEHHS CUETIHKOB B Kopmycax W3
C ABYMS TUCKPETHBIMH BBIXOIAMH

™ A T™MR
112314 [516] [7[8] [9[10] [1112]
L | | L T #[ I- & I- [ |
N N Us24B Us<24B A B

I<30MA I<30MA RS-485

Pucynox b.21 — CxemMa BKIFOYCHHS CYETUYHNKOB B Kopirycax W3
C IBYMsI TUCKPETHBIMU BBIXOJIaMU U uHTepdericom RS-485

[1]2]314]

L

L

r N

H

N

Pucynok b.22 — Cxema BkitodeHust cueT4nkoB B koprycax W6, W6b, W9

| 1 | 2 | 3 | 4 | 5] 6]

L L + -

r N H U<24B
I<S30MA

Pucynok b.23 — Cxema BKJIFOUEHHUS CYeTUYHUKOB B Kopmycax W6, W6b, W9
C OJTHUM JTUCKPETHBIM BBIXOJOM
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1121314 [516] [718]

L | | L T 1= T
N Ny H Us24B A B
I<KB0MA RS-485

Pucynok b.24 — Cxema BKJIIOUCHUS cUeTUYNKOB B Kopmycax W6, W6eb, W9
C OJIHMM JMCKPETHBIM BBIXOJ0M M HHTepdericom RS-485

™ SR

1121314 [5[6] [718]

L | | L T T- T T-
N Ny H Us24B  U<24B

I<30MA I<30MA

Pucynok b.25 — Cxema BKIIOYeHHS cueTYUKOB B Kopmycax W6, W6b, W9
C IBYMS TUCKPETHBIMH BBIXOJIaMH

|1|2|3|4| EE3
L L

r H A B

N N RS-485

Pucynok b.26 — Cxema BKIIoYeHHs cueT4uKoB B kopiycax W6, W6b, W9
¢ unrepdeiicom RS-485

YnpasneHuve pene

112134 [516] [5]6]
L] | L (]
r N N H  BKI. OTKII.

(AnnapatHas
6nokuposka
pene)

Pucynok b.27 — Cxema BKIIOYCHHS CUeTYUKOB B Kopmycax W6, W6b, W9
Y anmnapaTHOW OJIOKUPOBKOM BCTPOEHHOTO pefie YIPaBIeHUS Harpy3Koi

YnpasneHue pene
112104 [516] [5[6] [7I%]
L [ ] ] ]

ry N H BKL OTKN. A B
(AnnapatHas RS-485

Gnokvposka
pene)

Pucynok b.28 — Cxema BKJIFOUeHHUs c4eTUYHUKOB B Kopmycax W6, W6b, W9
¢ unrepdeiicom RS-485
Y arnmapaTHou OJOKUPOBKOM BCTPOCHHOTO PeJie YIIPABICHUS HArpy3KOH

|1|2|3|4| (5[ 6]

L L + _
r H U<24B
L L I<30MA

Pucynok b.29 — Cxema BkitoueHHs C4ETUMKOB B Kopmycax SP1, SP3
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C OAHUM JUCKPCTHBIM BBIXOJ0M

112

YnpasneHuve pene

314 [5]6] [5]6]
L [ ]

N H BKIL.

OTKIJL.
(AnnapatHas
6nokuposka

pene)

Pucynok b.30 — Cxema BKJIIOYEHUS CYETUMKOB B Kopiycax SP1, SP3
Y anmapaTHOW OJIOKUPOBKOW BCTPOCHHOTO peJjie YIPaBIICHUS HATPy3KOi

L

[112]314]

L

©N

N H

Pucynok b.31 — Cxema BKIIOYEHHS CUETUMKOB B Kopirycax SP2
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[MTPMJIOXXEHHME B
Buemrnuii Bu, rabapuTHbie U yCTAaHOBOYHBIE pa3Mephl
cuetunkoB « MUPTEK-12-PVY»

577 100
7 (O ~ @ ~ |
]
L =l :
I ! : :
™9 © f\
| ik [ G o P |
a0 ?&, ﬁ(
& %%Jv

121

105

Pucynoxk B.1 — Tun kopnyca W1

136,5 -158,5

172

55

Pucynox B.2 — Tum kopnyca W2
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(]
(&) )
L~ P
| 7 ||
0,0
i
5 {
| [1] 12] [3] 4] ?
—————

93.9....99,7

117.5

i

l.

741

Pucynok B.3 — Tun xopmyca W3

208,5

103,70

S

84,50

98,70

Y

A

Pucynok B.4 — Tun kopnyca W6
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3
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<
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- 128 o 109,40 - 9870 .
Pucynok B.5 — Tun kopmyca W6b
A
A 0 K
i ™
o
0l v
™~
A [
L[) h o
<
o
(o}
5 \

- 7010 84,50
128 . 7580 . 9870 .

Pucynok B.6 — Tun xopmyca W9
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90

69

130

& =
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=S

=

|

37,5

‘]P

N

Pucynox B.7 — Tun kopnyca D1

90

160

69

)
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MWUPTEK-12-PY

PykoBOACTBO NO aKcnnyaTauum
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Pucynox B.9 — Tun kopmyca D5

85
160

238

25

162 B 75,5

Pucynox B.10 — Tun xopmyca SP1
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150
——
_l—'_'_._r
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Pucynox B.11 — Tun xoprmyca SP2

66
20

170
C
—

162

Pucynok B.11 — Tun kopmyca SP3
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MUPTEK-12-PY PyKOBOACTBO MO 3KCMyaTauum

[MPUJIOXEHUE I
(o0s3aTeIBHOE)
[TepedyeHh BO3MOXKHBIX 3aIACEH B KypPHAJIAX COOBITHI CUETINKOB
B npoTokoiie nepenaun qanHeix « MUUPTEK»

1. ’Kypnaa nepe3arpy3ok ycTpoiicTpa:
- IlepBblii 3ayCK CUETUMKA
- [lepesarpy3ka cuetuymnka (cOpoc)
- [lepezarpy3ska cueTuuka 1o npuurHe c6os Taiimepa
- [lepezarpy3ka cueTynka 1o nNpuurMHe HapyleHus: paboThl HAKOUTEIEH
- [lepeszarpy3ka HakonuTene sHepruu no npuurne coost EINPOM
- [lepesarpy3ka HakomUTeNIEH SHEPTUU 1O pudrHe c6osi B O3Y
- [Tepesarpy3ka koHpuUrypauuu no npuuruHe c0os agpeca nmpudopa
- [TopsiAKoBEINT HOMEP KOJIMYECTBA MEPE3Arpy30K CYETUYMKA
- Copoc nokazaHuil TapuPHBIX HAKOIUTENEH
- [lopsinkoBbIl HOMEp cOpoca cUeTurKa
2. ’KypHaa coo0uieHuii 0 caMoIHarHOCTHKe:
- CaMoMarHocTyKa Mnpoluia yCremnHo
- Cooit EEPROM
- Cooit RTC
- Cooit 12C
- Pecypc GaTtapeu ucrekaet
- 3amuTa 3aBOJICKMX HACTPOEK pa30IOKUpOBaHA
- Ommbka BOCCTAHOBIICHUS SHEPTUH U3 OCHOBHOTO HAKOIUTEIS
- OmmOKa BOCCTAaHOBJICHUS SHEPTUU U3 IOTOTHUTEIBHOTO HAKOMIUTEIS
- Bpemst BoccTaHOBJIEHO TOCEe cOpoca U TpeOyeT CUHXPOHU3AIIUH.
- OmmOka OTKJIFOYEHUS pesie
- OmmOKka BKIIIOUEHUS pelie
- [lepenHunmanu3anusi U3BMEPUTEIISI O MPUUUHE COO0s
- OmmOKa BBIUUCIUTEIBHOTO OJI0KA
- Ommbka naeHTU(PUKAIMA MOTYJIS CBSI3U
- Ommbka KOHTPOIBHOM CYMMBI (TIOTIBITKAa HECAHKIIHOHUPOBAHHOTO HAPYIIECHUS 1IEI0CTHO-
CTH TIPOTPAMMHOTO 00€CTICUCHUS )
- Ommbka nuarnoctuku moayist LCD
- OmmbKka TUarHOCTUKY OJIOKA MUTAHUS
3. ’KypHaj nonbITOK HECAHKIMOHUPOBAHHOIO 10CTYIA
- HeBepHblit BBOJ maposist (MOMBITKA JOCTYIA C HAPYIIIEHUEM TPABHUIT JOCTYIIA)
- biokupoBka unTepdeiica, napoib BBEEH HEBEPHO 0oJiee YeEM 3aJJaHHOE KOJIMYECTBO pa3
4. ’KypHaj ynpasiieHUs] HATPY3KOil
- OTKIJIFOYEHHE HArpy3KH 10 MPEBBIIICHUIO MOITHOCTH
- OTKIJIIOYEHNE HAarpy3KH M0 MPEBBIIICHUIO HAMPSHKCHUS
- OTKJIFOYEHUE HAarpy3KH 1O MPEBBIIICHUIO TOTPEOTICHUS
- Pa3zpenieHue Ha BKIIOYEHHUE HArPY3KHU MOCJE OTKJIFOYEHHUS 110 MPEBBIIIEHUIO MOIITHOCTH
- Pa3zpenienre Ha BKIIOYEHHUE HATPY3KHU MOCJE OTKJIIOUYEHHUS MO MPEBBIIICHUIO HAMIPSKEHUS
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- Pa3pemienue Ha BKIIOUEHHE HATPY3KU MOCIIE OTKIIOUYSHHS 110 TPEBHIICHUIO TOTPEOICHUS
- BelmaHo paspenieHre onepaTopoM Ha BKIIFOUEHUE HArpy3KU KHOITKOU
- BritoueHne Harpy3Kku KHOIIKOM
- OTKIII0YEHUE HArpy3KH OlepaTopoOM
- BritroueHne Harpy3ku oneparopom
- BkiItoueHne Harpy3Ku aBTOMaTHYECKH
- OTKIIFOYEHUE PEIE MO BO3AECHCTBUIO MATHUTHOTO MOJIS
5. ’KypHai usMeHeHHsI HACTPOEK
- 3anuch 3aBOJICKON KOH(PUTYpauu
- I3MeHeHne 3aBOJICKOr0 HOMEpa CYETUHKA
- I3meHeHune aipeca cueTynka
- U3menenne mapons Nel
- U3menenne ko3ppunmenta koppekuuu RTC
- U3menenne mapomns Ne2
- I3meHeHne HoMepa THA COXPaHEHUs MOKAa3aHUM Ha Hayajlo MECSLEB
- 3meneHue pexxuma 0J0KUpOBKU UHTEp(deiica
- I3MeHeHne onrcanus UCIIOJHEHNS CUETUNKA
- I3mMeHeHne BpeMeHU UHIUKAIUH
- Copoc naponei
- MI3MeHeHne HacTpOMKHM aBTOMaTHYECKOT 0 IEPEBOIa BPEMEHH 3UMa/JIETO
- I3meHnenue koHpurypauu paboTsl pee
- I3MeHeHne nuTepBalia yCpeHEeHUs CyTOYHBIX MPOQUIIei MOIITHOCTH
- [TonmyueHne cUCTEMHBIX MapamMeTPOB
6. ZKypHan usmeHenusi KoHpurypamumu
- I3MeneHune nouen «OnucaHusD)
- U3menenue TapudHoil mporpaMMbl AEHCTBYIONIETO PACIIMCAHUS
- 3meHnenune TapuHOi IporpaMmMbl HOBOTO paciyCaHus
- YCTaHOBKA JaThl BBEICHHUSI HOBOTO PACIIMCAHUS
- BBenieHo HOBoe Tapu(HOE pacnucaHue
- OuucTka Bcel 0e3apecHoM TabauIIbl JaHHBIX CUETUYMKOB BObI/Ta3a
- [IpuBsizka aapeca cu€Tunka Bobl/Ta3a
- anuch rpaduka ynpaBieHHs perie
- I3menenne HoMepa CeTeBOM IPyIIIbI
- [TepenporpaMMupoBaHue CHETUYMKA
7. AKypHaJs u3MeHeHUil BpeMeHH U JaThl
- I3mMeHeHune natel/BpeMeHn
- Bpemst ycTaHOBIIEHO
- Ilepexon Ha 3umMHEE Bpems
- Ilepexon Ha JieTHEE Bpems
- CuHXpOHU3aIUs BpEMEHU
8. ZKypHaj oTK/II0YeHNsI/BKIIYeHUsI TN TAHUSA
- OTKJII0OYEHUE TUTAHUS
- Bxitouenue nuranus
- BrimroueHne nutaHus mocie nepe3arpysku
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- Hanuune Toka B M13MEpUTENHHOMN 1IN «(a3bl», IPH OTCYTCTBUN HANPSXKEHUS
- Hanuuue Toka B U3MEPUTEIBHON LIEIN «HEUTPAIIN», IPU OTCYTCTBUU HAIIPSIKEHUS
9. XKypHan pukcanuu HeGAJIAHCOB TOKA
- Bo3HuKHOBEHME HEOATaHCa TOKOB
- Bo3Bpamienue k 6anaHcy TOKOB
- YcraHoBKa cTaTyca "HebanaHc TOKOB"
- Copoc cratyca "HebanaHc TOKOB"
- I3MeHeHne HanpaBJIeHUsI MOIIHOCTHY Ha MPsSMOE
- MI3MeHeHue HanpaBiieHUs MOIITHOCTH Ha 00paTHOE
10. KypHaJj coObITHI 3JIEKTPOHHBIX IMJIOMO
- BCkphITHE KIIEMMHOM KPBILIKA
- BckpoiTHe kopmyca
- BekpbITHE OTCEKAa CMEHHOTO MOJTYJISI
- COpoc cocTosiHuM TIII0MO
- BekpbITHE MarHUTHOM MJI0MOBI TOCTOSIHHOTO TTOJIS
- BekpbITHE MarHUTHOM MJIOMOBI IEPEMEHHOTO TOJIS
- OkOHYaHKE BO3ICHCTBUS MAarHUTHOTO TIOJIS
11. XKypHaj napaMeTpoB Ka4yecTBa ceTH
- [IpeBplieHne HanpskeHus - nopor Nel
- [IpeBbllieHnEe HanpsHKEHUS - mopor Ne2
- [TpoBan HanpsixeHus - nopor Nel
- [TpoBan HanpsixeHus - nopor Ne2
- OTKJIOHEHHE YacCTOTHI - BEPXHUM ITOPOT
- OTKJIOHEHHE YaCTOTHI - HIXKHHUI OPOT
- JlocTurHyTa BenM4YrHa NPEBbILICHUS] HATPSHKEHUS
- JlocTurHyTa BeTMYrMHa NOHUKEHUS HAMIPSKEHUS
- JlocTurHyTa BeIMYMHa NPEBBILIEHUSI BEPXHETO OPOTa YaCTOThI
- JlocTurHyTa BeIMuMHa NPEBBILLIEHUS HUKHETO [TOPOra 4YacTOTHI
- OKOHUYaHME NPEBBIICHUS HANIPSKEHUS - Topor Nel
- OKOHUYaHNE NPEBBIIIECHUS HANIPSKEHUS - mopor Ne2
- OKOHUYaHMEe NpoBaia HanpsKeHus - mopor Nel
- OKOHUaHKEe NpoBaJIa HANPSHKEHUS - Topor Ne2
- OKOHYaHME OTKJIIOHEHUS YaCTOThI - BEpPXHUM NIOPOT
- OKOHYaHWE OTKJIIOHEHUS YaCTOThI - HUKHUW MTOPOT
- [IpeBpIlieHrE 3aTaHHOTO MpeIesia aKTUBHOW MOIITHOCTH
12. ’KypHaj noTpeduTeILCKOro Hajsanca
- [Tononuenue notpeduTenbekoro 6ananca. Bennunna nononHeHus
- JlocTmkeHue HyJisl Ha TOTPEOUTENBCKOM OanlaHce
- JlocTrkeHre KpUTUUECKOTO YPOBHS MOTPEOUTEIBCKOTO Oaianca
- YcTaHOBKa KPUTHUECKOTO YPOBHS MOTPEOUTEILCKOTO Oaianca
- I3MeHeHne BecoBbIX KOAP(UIIMEHTOB MOTPEOUTENHCKOro OanaHca
13. XKypHaJ BCKpPBITHI KopIyca
- BckphiTHe KOpIyca CUETUNKA

PUTM.411152.010P3



MUPTEK-12-PY PyKOBOACTBO MO 3KCMyaTauum

[MTPUJIOXEHUE /1
(o0s3aTeIBHOE)
Monyns otobpakenust nHpopManun ucrnoiaHeHue 1. [lacmopr

1. Onucanue padoTbI

Monynb oToOpaxkenus: tHGOpMAaIMU CIIOCOOEH 0TOOpaKkaTh UH(POPMAIUIO CUETUYNKOB
CO BCTPOEHHBIM paguo-uHTEpdEcoM.

OcHOBHOI NpuHUUIT pabOThl MOAYIS OTOOpa)xKe€HUsT MH(POPMALMM 3aKIIOYaeTcs B
O0TOOpaXKeHUH UHPOPMALIUU CYETUYHKA, K KOTOPOMY OHO MPHUBSI3AHO.

[Tutaerca Moayib OTOOpaXkeHHsI HTH(GOPMALIMK C TOMOIIIbIO ABYX OaTapeek Thuna «AA»
(BXOIAT B KOMILJIEKT ITOCTaBKH).

VYnpasieHue MoJysieM OTOOpa)keHUsI MHPOPMALMKU OCYIIECTBISETCS C MOMOILBIO Ye-
THIPEX IPrOHOMHUYHBIX KHOTIOK yrpaBiaeHust «SET», «¥», «ay», « SEND».

KoHncTpykuueit Moaysst oToOpaxeHus: MH(GOpMaLUU NMPEAYyCMOTPEHO KpEIUIEHHWE Ha
CTEHY, a TAK)K€ MOACTABKA JUIsl YCTAHOBKH HA CTOJI.

2. Peskumbl padoThI

Monynb oToOpakeHuss HHPOpPMAIMH UMEET HECKOJIBKO PEXUMOB pabOThI: 3HEprocOe-
pexeHue, 0ToOpakeHue MoKa3aHuil.
2.1. OToOpaxenue nokazanuii (pucyHok J1.1)
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Pucynox /1.1 - Llukn nHAMKANIMY B PEKUME OTOOpaKEHUS MMOKa3aHUN

OcHoBHas 3a71a4a MOJYJI OTOOpaXeHus: UHPOpPMaALlMK — 3TO OTOOPAKEHHE MMOKa3aHUN
PUBSA3aHHOTO CUETYMKA IEKTPOIHEPTUH.

B sTOoM pexkume paboThl yCTPOMCTBA, C YU4ETOM KOH(UTYypallud UHAUKALIMA CUETUHKA,
BO3MOYKHO MPOCMATPUBATh CJIEIYIOLTYI0 HH(OPMAIIHIO:

e AJlpec CUETUHKA;

e Bpems u nary;

e [[oka3aHus CUCTUMKA;

e JlonoaHUTENbHBIE TAPAMETPHI CUETUMKA (CETH).

Bpemst 1 1ata cuuTHIBAIOTCA MPU KaXKIOM ONPOCE CYETUHUKA U OTOOpakaeTcs Ha UH]IU-
KaTope MOJyJis, B CBSI3U C 3TUM BHYTPEHHE BpeMs U J1aTa MOJyJisi oToOpakeHus nHpopma-
LIUY TIOJIHOCTBIO 3aBUCUT OT BPEMEHH U JJaThl CUETUHMKA.

KonuuecTBo nokazaHuil ¥ BUIOB HEPTUU 3aBUCUT OT TUIA CYETYMKA U KOH(pUTrypa-
U PEKUMOB MHAMKAIMHN cueTyrKa. COOTBETCTBEHHO MOTYT OTOOpaXaThCsl: aKTUBHAs MPs-
Masi, aKTUBHasi oOpaTHas, aKTMBHAs aOCOJIFOTHAs, PCaKTHBHAs IpsMasi, peaKTUBHAs o0paT-
Hasi, peakTuBHas abcomtoTHas sHepruu. Kak mpocmaTpuBaTh BUIBI SHEPrHH, OMHCAHO B
IIYHKTE YTIpaBJECHUE.

K nononHuTenbHBIM MapaMeTpaM CueTYMKa MOKHO OTHECTH: YacTOTa, TOK, HampshKe-
HUE, aKTUBHAs MOUTHOCTh M PEaKTHUBHASI MOIIHOCTh. Komu4yecTBO M THUN JOMOIHUTEIBHOIO
napameTpa 3aBUCHUT OT Tura cyeTunka. Criocod mpocMoTpa OMKCaHbl B TyHKTE YTIpaBJieHUE.

2.2 Pesxum sHeprocoepexenus (pucyHok /1.2)
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Pucynox /1.2 - Llukn uHAMKALIMU B PEXKUME SHEProCcOEpEKEHHS

Pexxum sHEprocOepekeHrs] WHANKATOPHOTO YCTPOMCTBA MPEICTABIIACT COOOM PEKUM
HU3KOTO NMOTpeOJIeHus MUTaHus 0aTapeu U OTOOpaKeHUs ajpeca, BPEMEHHU U JaThl CYETUHKA.

[Ipu oTCyTCTBHM BO3/IEMCTBHUI HA KHOIIKU YIIPABJICHUS UHIUKATOPHOE YCTPOHMCTBO aB-
TOMATUYECKU TIEPEHIET B PEKUM SHEProcOEPEKEHUs] BHE 3aBUCUMOCTH OT MPEAbIIYIIETO
pexuma padoThl.

NunukatopHOE yCTpOWCTBO OIIEHMBAET 3apsij OaTrapew, U B Clydyae HU3KOTO 3apsia
OaTapen 0TOOpa3UT 3HAYOK HU3KOTO 3apsiaa 6arapeu (pucyHok J1.3).

.

Pucynoxk /1.3 - Huzkuii ypoBeHb 3apsia 6atapen

2.3 JIoNOJHHUTEIBLHBIC 3HAYKH

- COCTOSIHUE peJie - 3aMKHYTO (B CIIy4ae ero HaJm4usl)
COCTOSIHUE peJie - PAa30MKHYTO (B CIIyyae €ro HaJu4usl)

-

—~ . - COCTOSIHHE peJie€ -pa3pelICHUE Ha BKJIIOYCHHUS peEJie MOCIe
= T MUTAIOmHIH MOATBEPKACHUS KHOMKOM (B ClTydae ero HaJudus)
® - UHJUKAILYs] BpEMEHU
x - MHAMKAIKS pabodero JTHS
¢ - BOCKPECHBIH JICHb
A& - cy6OOTHHIA JIEHD
x%(' MHUTAOIIAN - CIICLIUAIIbHBIN JIEHb
@ @ - DJIEKTPOHHBIE TJIOMOBI BCKPBITHS KPBIIIKH 32KUMOB U KOP-
myca

3 Hacrpoiika anpeca
Ha pucynke /I.4 nokaszaH BuJ SKpaHa IIPU HACTPOMKE aJ[peca CUETUUKA. JHAYCHHUS aJl-
peca cuetunka Haxomarcs B auarnas3one ot «00001» mo «65000y.
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Pucynok /[.4 - Hactpoiika anpeca

4 YupasJenne

4.1 YupasiieHue B pexxume 0ToOpakeHUs MOKa3aHU.

JIyist ynipaBiieHUsT MOJTyJIeM OTOOpaKeHUsT WHGOPMAIMH TIPEITyCMOTPEHO 4-¢ KHOIKH:
«SET», «¥», «a» 1 «SEND».

B pexxume orobpaxkenus nHGOpMAITK KHOMKH BBIMOJTHSIOT CISAYOIINE (QYHKITUU:

e «SET» - BeImonHSAET (YHKIMIO TEPEKIIFoYaTeIsl 0TOOpakaeMOil CTpaHMIIBI Ha Clie-
JTYIOIIYIO 10 UKJTY.

® V) U «A) - BBIOJHAIOT QYHKIUIO MEPEKIIOUATEIISI MEXTY ITUKIOM WUHAUKALNY TO0-
Ka3aHWUM, TUKJIOM UHAUKAIIMU JOTIOJHUTEIIBHBIX MApaMETPOB U JOTOJHUTEIHHON CTpaHULIeH
WHJIMKAIMY pelie B cllydyae BKIIOUeHHOU (yHKIMU « BKitodars pese TOIbKO Mociie MoITBep-
JKIIEHUS KHOITKOW).

e «SEND» - BeInosHseT PYHKIHIO 3aMMyCKa MPOIEAYPHI OIIPOca CUEeTUHKA.

4.2 YnupaBieHue BKIIOUCHHEM Pelie IMOciIe MOATBEPKACHUS KHOTIKOM
4.2.1 YOenuTbcs, 4TO Ha CYSTUMK ObLJIA IMOJIaHa KOMaH/1a Ha pa3pelIeHUe BKIFOUCHUS
-

pelie 1o KHOIKE U Ha 3KpaHe MOJyJid OTOOpakeHUs] HHPOPMAIIMY MUTAET 3HAUOK «= =)
4.2.2 HaxxaTh 1Ba pa3a Ha KHOTIKY «¥»
4.2.3 Ha skpane nosiutcst Haanuch «PEITEOm»
4.2.4 Jlanee naxkmute Ha KHOTMIKY « SEND»
4.2.5 npu 3TO Ha YKpaHe MOAYJISI OTOOpaxKeHHsI HHPOPMAIIMK 3HAYOK COCTOSIHHS pelie

CTAHET «== =)

4.3 YnpasneHrue B MEHIO HACTPOUKH ajpeca.

4.3.1 C nomompio koMOuHaruu KHOMOK «SET» + «SEND», MokHO mepemMecTuThCs B
JOTIOJTHUTEIHLHOE MEHIO HACTPOUKHU aapeca.

4.3.2 Jlna u3aMeHeHus ajpeca npubopa He0OXOAMMO HakaTh KHOTIKY «Sety. Ilocne ye-
T'0 TIOSIBUTCSI MUTAIONTUH KYypCOp U3MEHEHHUS COOTBETCTBYIOIIETO 3HaUCHMsI. MI3MeHeHne 3Ha-
YEHUsI TTPOU3BOJIUTCS HAKATHUEM KHOIOK «¥» U «Ay». A TMepeMelleHre Kypcopa KHOIKaMu
«SET» u «SEND», B1ieBo 1 BIipaBo COOTBETCTBEHHO.

4.3.3 lna coxpaHeHUsi BBIOPAaHHOTO MapameTpa HEeoOXOAMMO HaXaThb KOMOMHAILIMIO
kHOMOK «SET» + «SEND».

4.3.4 ]Ins BBIXO/JA M3 MEHIO HACTPOMKH HEOOXOIUWMO 3aBEPIINTHh BCE W3MEHEHMUs, U
HaxkaTh Ha KHONIKY «SEND». Ilociie yero HauneTcst mpoiieaypa onpoca CueTurKa.

4.4 YrpaneHue B peXKHUMe dJHEProcOeperkeHHE.

Brixoiom u3 pexxrMa sHeprocOepekeHus CITYKUT HaXKaTue Ha 00y KHOMKY YIpaB-
JICHUS1, TIOCIIe YeTO OH HaYMHAET MPOIIEypPy OMpoca CUeTIYNKA.
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[MPUJIOXXEHUE E
(o0s3aTeIBHOE)
Monyns otobpakenust nHpopManuu ucrnonaeHue 2. [lacmopt

0y
BRs
&

1 Onucanue paéoTsbl

Monaynb oTobpakenus: HHGOpPMAIIU CITOCOOEH 0TOOpakaTh HH(POPMAITUIO CUSTUYHKOB
CO BCTPOEHHBIM pajiuo-uHTEepdeiicoM.

OcHOBHOI NpUHIUIT pabOThl MOAYJIS OTOOpa)xeHuss MHGOPMAIUMU 3aKIIOYaeTCS B
oToOpakeHnH MHGPOPMAIIMK CUYCTYHMKA, K KOTOPOMY OHO NPHUBS3aHO. B maHHOW Bepcuu WH-
JTUKaTOPHOTO YCTPOWMCTBA, C YYETOM KOH(HUTYypamuy WHIWKAIIMU CYETUYHMKA, OTOOpakaeTcs
cieayomnas uHGpopMarus:

e AJlpec CUETUHKA;

e 3aBOJICKOI1 HOMEp CUETUHUKA;

e Jlata u Bpewms;

e [Tokazanus cyeTdnka mo tapudam U BUIaM dHEPTUU;

e JloMOTHUTENbHBIC TTAPAMETPHI CETH.

[Tutaercs Moaynb 0TOOpakeHHsI HHGOPMAIIMK € TIOMOIIBIO ABYX OaTapeek Tumna « AA»
(BXOIST B KOMILJIEKT MTOCTaBKH).

VYmpasiaenue MoaysaeM oToOpakeHHs] HHGOPMAIMU OCYIIECTBIISETCS ¢ MOMOIIBIO Ce-
MU JPrOHOMMYHBIX KHOIOK YIIPABIEHHSA «=», ««», «1», «—», «|», «OK», «H» (cM.
YupasieHue).

2 Pe:xkxumbl padoThl

Moaynbs oToOpakeHus: ”HPOPMallud UMEET HECKOJIBKO PEKMMOB paboThl: 3HEprocOe-
pexeHue, 0ToOpakeHue MoKa3aHuil.

2.1. OToOpaxenue nokazanuii (pucyHok E.1)
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Pucynok E.1 - [{uks1 uHAUKALMK B peXUME OTOOpaKeHHsI OKa3aHUI

OcHoBHas 3a1a4a MOyl 0TOOpa)keHUsI NH(POPMALIUK — 3TO OTOOPaKEHUE NTOKa3aHUI
[IPUBA3AHHOI'O CYETYUKA DJIICKTPODHEPTUH.

B sTOM pexxume paboThl yCTpOMCTBA € yYETOM KOH(PUTYpaLUU UHAWKAIMN CUETUHKA,
BO3MOKHO IPOCMATPUBATh CJIEAYIONIYI0 HH(POPMAIHUIO:

® aJ[pec CYCTUYUKA,

® BpeMs U Jaty;

® [I0Ka3aHUs CYCTYHUKA,;

® JIONOJIHUTENIbHBIE MapameTphl cueTurka (L{ukin MHAMKAIMK JOMONHUTENbHBIX Mapa-
METPOB CUETYMKA 3aBUCUT OT €r0 THIA U KOJIMYECTBA U3MEPSIEMbIX 3HAUCHU )

Bpems u gata cuuThIBalOTCS MPHU KaXJA0M ONPOCE CUETUYUKA U 0TOOpa)kaeTcsi Ha UH/IH-
KaTope MOJyJis, B CBSI3U C 3TUM BHYTPEHHE BpeMs U JlaTa MOAYJs oToOpakeHus uHpopMa-
LM TIOJIHOCTBHIO 3aBUCUT OT BPEMEHU U aThl CUCTUMKA.

KonuyecTBo mokazaHuii 1 BUJOB SHEPTUM 3aBUCHUT OT THUIIA CUETYMKA U KOHPUTypa-
MU PEKUMOB UHIUKAIMKU cyeTurka. COOTBETCTBEHHO MOTYT OTOOpPa)KaThCsl: aKTUBHAS MPs-
Masi, aKTUBHAsl 0OpaTHas, akTUBHAsI a0COJIIOTHAS, PEaKTHUBHAs MpsiMas, peakTUBHas oOpat-
Has, peakTUBHasg aOcoiitoTHas sHepruu. Kak mpocmaTpuBaTh BUIBI SHEPTUU, OMHCAHO B
IIYHKTE YTpaBiICHUE.

K normonHuTenpHbIM napaMeTpaM CYETYMKA MOKHO OTHECTH: 4acCTOTa, TOK, HapsiKe-
HU€, AKTUBHAs MOIIHOCTb M PEAKTUBHAsI MOLIHOCTb. KOJIMYECTBO U THUII TOMOIHUTEIBLHOIO
napaMmeTpa 3aBUCHUT OT Tumna cuetyuka. Criocod mpocMoTpa onucaHbl B MyHKTE Y IpaBJICHHUE.
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2.2 Pesxxum sHeprocoOepexenus (pucyHok E.2)

Pucynox E.2 - [luks uHauKauu B pexxuMe dYHEProcoepexeHus

Pexum sHeprocOepexeHnsi HHAUKATOPHOIO YCTPOMCTBa MPEACTaBIsAET cOO0M pexum
HU3KOT0 NOTPeOJICHHs MUTaHUs OaTapen U 0OTOOpaKeHUs aJpeca, BpEMEHH U JIaThl CUETYUKA.

IIpn oTcyTCTBMM BO3IEUCTBAN HA KHOIIKY YIIPABJICHHUS MHINKATOPHOE YCTPOMCTBO aB-
TOMATUYECKU TEPEHIET B PEKUM SHEProcOEPEKeHHs] BHE 3aBUCUMOCTH OT MPEAbIIYIIErO
pexuma padoThl.

WMHaukaToOpHOE yCTPOMCTBO OLIEHMBAET 3apsiA OaTapeu, W B ClIy4yae HM3KOIO 3apsjia
Oarapen 0TOOPa3HUT 3HAYOK HU3KOTO 3apsiaa Oarapen (pucyHok E.3).

-

Pucynox E.3 - Huskuit ypoBeHs 3apsna 6atapeu

2.3 JlonoaHUTEIbHBIC 3HAUYKH

- - COCTOSIHHE peJie - 3aMKHYTO (B CIydae ero Hajaudusl)
g - COCTOSIHUE peJie - PAa30MKHYTO (B CIIydae ero HaJu4us)
-~ . - COCTOSIHME peJie¢ - pa3pellieHHue Ha BKIIOUCHHUS pejie MOcye
= T MUTaiomuu MOATBEPKACHUS KHOMKOM (B ClTydae ero HaJuyus)
® - UHUKAIMS BPEMEHH
X - UHAMKAIKS paboyero JIHs
¥ - BOCKPECHBII JICHb
¢ - cy660THHIT 1eHb
X':‘:’:' MUTAIONAN - CIICLIUAJIbHBIN JIEHb
@@ - 3JIEKTPOHHBIC TJIOMOBI BCKPHITHS KPBIIIKH 32KHMOB M KOP-
myca
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MUPTEK-12-PY PyKOBOACTBO MO 3KCMyaTauum

3 Hacrpoiika agpeca
Ha pucynke E.4 noka3aH BuJ 3KpaHa py HACTPOMKE aJpeca cUeTYMKA. 3HaYEHUs aj-
peca cuetunka Haxoaatcs B quarnas3one ot «00001» 1o «65000».

Pucynok E.4 - Hactpoiika anpeca

4 YnpasJjeHue

4.1 YupapneHue B pexXUMe 0TOOpaKeHUs MMOKa3aHUH.

Jlist yopaBieHusT MOJyJieM OTOOpakeHHs MHPOpPMallUd TPETyCMOTPEHbI 7 KHOIOK
YIPABIEHUS « 2%, «», «1», «—», «|», «OK», «1» (pucynok E.5).

B pexume otobpaskennst ”HGOpMalUi KHOTIKHU BBITIOTHSIOT CIEAYIONINE (PYHKIUU:

e «&t»- BBINOIHAET (PYHKIUIO BKIIIOUEHHS M BBIKIFOYEHHS [OACBETKH.

® «=» - BBIMOJHACT (DYHKIIUIO BO3BpATa B OCHOBHOM UK U3 MeHIO « SETUPY.

® «T» U «|» - BBIMOJHAIOT (PYHKIUIO MEPEKITIOYATENS MKy TUKIOM MHJIUKAIUHU T10-
Ka3aHUH, [IUKIOM WHIUKAIIMK JOTIOJHUTENIbHBIX IMapaMeTPOB U CTpaHUIleH HacTpoek. B me-
Hi0 «SETUP» ucnons3yrotcs s Beoja PIN konia u aapeca ycTpoiicTsa.

® («—» U «—» - BBINIOJHAIOT (PYHKITUIO TIEPEKITIOUATENSI 0TOOpaKaeMbIX TTOKA3aHHS B
ITUKJIC WHIUKAIIAH.

o «OK»- BBITIOJIHSIET PYHKITUIO 3aITyCKa MPOIEypPhI OMpoca CUETUHKA.

4.2 YupapieHue B MEHIO HACTPOMKH.

1) JIsst BXOJ1a B MEHIO HACTPOECK ajpeca HeoOXO0IMMO HECKOIBKO pa3 Ha)aTh Ha KHOII-
Ky «T» win «|» ao nosienenus Haanucu «SETUPy, Boiitu B MeHI0 HaxaB KHOTIKY «OK».
Jns usmenenus aapeca Heooxoaumo BBect PIN ko, M3MeHeHne 3HaueHui MpOr3BOIUTCS
Ha)XaTUEM KHOTOK «T» U «|».IlepeMeliienne Kypcopa KHOIIKAMH «<«—» U «—», BIIEBO U
BIIPaBO COOTBETCTBEHHO.

2) ITocne BBoma PIN kona mosiBUTCS MEHIO HACTPOWKH ajjpeca, N300paKeHHOE Ha pH-
cyHke 5. BBoj aapeca ocymiectBisiercst anaoruddo BBoAy PIN kona. JIjist coxpaHeHus Bbl-
OpaHHOTO MapamMeTpa HeOOXOAMMO HaxKkaTh KHOTIKY «OK).

3) lns BBIXOZIA W3 MEHIO HACTPOMKH HEOOXOIMMO 3aBEPUIMTH BCE HM3MCHCHUS, U
HaKaTh Ha KHOMKY « . ITociie uero HauHeTCs IPOIeAypa Onpoca CUeTUHKA.

4.3 YnupasiieHue B pexuMe 3HeprocoepexeHue.

BrixogoM u3 pexuma sHeprocOepekeHus CIIy)XKUT Haxatne Ha kKHomky «OKy., mocme
9ero MOJYJb HAUMHAET MPOIIETypy OMPOca CUCTUHKA.

Pucynok E.5 - KHoniku ynipaBieHus
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MUPTEK-12-PY PyKOBOACTBO MO 3KCMyaTauum

I[TPUJIOXKEHUE XK
(o0s3aTeIBHOE)
[TepedyeHh BO3MOXKHBIX 3aIACEH B KypPHAJIAX COOBITHI CUETINKOB
B npoTtokoie nepeaadn gaHHex «CIIOA2Cy

1. Co0ObITHS, CBSI3AHHBIE C HANIPSIKEHUEM
- @aza A - nponaaHue HANPSKEHUS
- ®asza A - BOCCTaHOBIICHHE HAIIPSIKEHUS
- [IpeBsilieHre HapsHKEHUA 000 (azbl
- OKOHYaHUE TIepeHanpsHKeHUs J1I000H (a3bl
- Huzkoe Hanpspkenne mo00# ¢asbl - Hagamo
- Huskoe Hanpspkenue mo00# (as3bl - OKOHYaHKE
- [IpeBbimienne ko3 huiiienTa HECUMMETPUHU HATIPSDKEHUM 110 00paTHOM MOocIe0BaTeNbHO-
CTH - HA4YaJo
- [IpeBbImienne ko3 huiinenTa HECUMMETPUHU HANIPSDKEHUM 110 00paTHOM MocieI0BaTerbHO-
CTHU - OKOHYaHUE
- [IpeppiBanne HanPsIKEHUA
- BoccTraHoBneHre HanpsHKeHUs
2. CoObITHSI, CBSI3aHHBIE C TOKOM
- ®aza A - 3KCIopT HAYaIo
- ®aza A - 3KCIIOPT OKOHYAHUE
- HebGananc TokoB - Hayasio
- HeGananc TokoB - okoH4YaHHE
- [IpeBbIienue Toka 10001 ¢asbl - HA4YaIo
- OKOHYaHUE MPEBBIIICHUS TOKa JII000H (a3bl
3. CoObITHS, CBA3aHHBIE C BKJIIOUYeHHEeM/BbIKIIOYeHneM ITY. kommyTamun pesie
HATPY3KHU
- Beikirouenue nuranus [1Y
- Bkitouenue nuranus 1Y
- Brikitouenre a0OHEHTa AUCTAHIIMOHHOE
- Bxirouenne aboHeHTa TUCTaHIIMOHHOE
- [Tonyuenue paszperieHrs Ha BKIIOYECHUE aOOHEHTY
- Brikitouenue pesne Harpy3ku aDOHEHTOM
- Bximtouenue pesie Harpy3ku aDOHEHTOM
- BrikitoueHue JIOKaJIbHOE MO MPEBBIIICHUIO TUMUTA MOIIHOCTH
- BrikitoueHue JIoKainbHOE MO MPEBBIIICHHI0 MAKCUMAJIBHOTO TOKA
- BrikitoueHue IoKkaabHOE MPY BO3/IEUCTBUM MAarHUTHOTO MOJIS
- BrikitoueHue JIOKanbHOE MO MPEBBIIICHUIO HAMIPSKEHUS
- BriiroueHue 1oKajabHOE TPU BO3BPAILICHUE HAMIPSKEHUS] B HOPMY
- BrikitoueHue JIokaapbHOE Mo pa3zdaiaHCcy TOKOB
- BBIKIIFOUEHHE JIOKAJIBHOE 110 TEMIIEPATYPE
- BrikitoueHue JIokanbHOE NPHU BCKPBITUY KIIEMMHOM KPBIIIKYA WK KOpITyca
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MUPTEK-12-PY PyKOBOACTBO MO 3KCMyaTauum

4. CoObITHS IpOrpaMMupoBanus napamerpos I1Y
- I3menenue aapeca wim ckopoctu ooMeHa RS-485-1
- I3Menenue aapeca win ckopoctu ooMeHa RS-485-2
- YcTaHOBKA BpEMEHU
- I3MeHeHune napamMeTpoB nepexoa Ha JIETHEE BpeMs
- amenenue cezonnoro npoduis tapuduoro pacrucanus (TP)
- U3menenue nenenpHoro npoduis TP
- U3menenue cyrounoro npoduist TP
- U3menenne natel aktuBanuu TP
- AxktuBarug TP
- smenenne pacuetHoro ans/gaca (PIY)
- U3meHeHue pesxxruma WHIUKAIUK (ITapaMeTphbl)
- I3MeHeHune pexuMa UHIMKAIUY (aBTONEPEKITIOUEHUB)
- 3MeHeHne naposist HU3KOW CEKPEeTHOCTH (Ha YTEHHE)
- I3MeHeHue napoJisi BRBICOKOM CEKPETHOCTH (Ha 3aIuCh)
- I3MeHeHune faHHBIX TOYKH y4eTa
- I3MeHenune numMuTa MOIHOCTH JIJISl OTKJIFOYEHUS
- I3MeHeHne nHTepBana BpeMEHN Ha OTKIIFOUYEHHUE 110 MOIITHOCTH
- I3MeneHune naTepBana BpeMEHH Ha OTKIIIOYEHHUE MO MPEBBIIIEHUI0 MAKCUMAIBHOTO TOKA
- I3MeHeHne nHTepBaia BpEMEHH Ha OTKIIFOUEHHE 110 MAaKCHUMAJIbHOMY HANPSKEHUIO
- I3MeHeHne nHTepBaia BpEMEHH Ha OTKJIIOUEHHUE 10 BO3ACHCTBUIO MATHUTHOTO TOJIS
- U3menenue nopora Juist pUKcalu nepepoiBa B TUTaHUU
- 3menenue nopora yist puKcaluu nepeHanpsikeHus
- 3mMeHeHune nopora ais (puKcaluy npoBaja HalpsHKeHUs
- 3meHneHue nopora A GuKcalyy IpeBbIIICHHUs TAHT€HCAa
- U3menenue nopora 1st pukcau Ko3PpQPuirueHTa HECUMMETPUN HAaPsDKEHUN
- I3MeHeHue cornacoBaHHOTO HANPSKEHUS
- I3meHenune nHTepBaga HHTErPUPOBAHNS TMKOBOW MOIIIHOCTH
- U3menenue nepuoja 3axsara npoduis 1
- U3menenue neproja 3axsara npouis 2
- U3menenue pexxuma noacserku LCD
- I3aMeHeHue pexuma tenemerpuu |
- O4KnCcTKa MECSIYHOT0 )KypHaa
- O4KrCTKa CyTOYHOTO XypHAJIa
- OuncTKa KypHaJIa HAOPsHKEHUs
- OuucTKa )KypHajia ToKa
- OuucTKa *KypHaa BKI/3bIKI
- OuuncTKa XKypHaia BHEITHUX BO3/ICUCTBUI
- OuncTKa )KypHaJla COeTMHEHHI
- OuncTKa *KypHajla HECAHKIIMOHUPOBAHHOTO JI0CTYyNa
- OuncTKa KypHaJla Ka4YecTBa CETH
- OuucTKa )KypHajla TaHreHca
- OugncTKa )XypHaja BXOJ0B/BBIXO/I0B
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MUPTEK-12-PY PyKOBOACTBO MO 3KCMyaTauum

- Ouncrtka npodus 1

- Ouuctka npoduis 2

- Ouncrtka npoduis 3

- 3menenune TabiuIbl CieuanbHbIX JHEH

- I3MeHeHue pexxruma ynpaBeHUs pese

- Oukcanys NOKa3aHUN B MECIYHOM XKypHAJIe

- I3MeHeHue pexkuMa HHUIIMATUBHOTO BBIXO/1a

- I3MeHeHune 0IHOaApECHOTO KITF0Ya ISl HU3KOW CEKPETHOCTH

- 3menenune mupokoBemaTeIbHOro Kitoya mu@poBaHus 11 HU3KOW CEKPETHOCTH

- I3MeHeHune 0IHOAIPECHOTO KITH0Ya ISl BBICOKOM CEKPETHOCTH

- I3MeHeHne mypoKOBENATEIBHOTO KITI04Ya JIJI1 BBICOKOW CEKPETHOCTH

- I3aMeHneHnue kirova ayTeHTU(UKAIMU JJ1s1 BHICOKOW CEKPETHOCTH

- 3MeHeHue Mactep-Kiroda

- I3aMeHnenue ypoBHs ipeoOpa3oBaHus JJIsl HU3KOW CEKPETHOCTH

- I3amMenenue ypoBHs npeoOpa3oBaHus JJIsl BHICOKOW CEKPETHOCTH

- I3MeHeHne HoMepa AUCTAaHIUOHHOTO JIUCTLIES

- 3mMenenue pexxuma ydyeTa akTUBHOM HEpruu (10 MOAYJITIO WITK Pa3eibHO B IBYX HAIpaB-
JICHUSIX )

- 3MeHeHune pexxnuma OTKIIFOUEHHUS 110 OOPBIBY HEUTpaH

- O6nosnenue 110

- 3menenune pexxuma OTKIIOUEHHUS 110 pa30aiaHCy TOKOB

- I3aMeHeHue pexxrma OTKIIFOUCHHUS TI0 TeMIIepaType

- Koppekuus Bpemenu

- I3menenue kimtoua ayTeHTU(UKAIIMY JJ1s1 HU3KOW CEKPETHOCTH

- Ounctka (pr1aroB HTHUITMATUBHOTO BHIXOJIA

- U3menenue Taitmayta m1s HDLC-coequnenus

- I3MeHeHue 4yacoB OOT'BIITUX HATPY30K

- I3MeHeHune 4acoB KOHTPOJISI MAKCUMyMa

- I3MeHeHue cxeMbl MOIKITI0YEHUSI

- I3aMeHeHue pexxuma TeaeMeTpuu 2

- I3MeHeHue pexxuma TeeMeTpuu 3

- I3MeHneHnue pexuma tenemerpuu 4

- I3aMeHeHue pexxruma OTKIIFOUEHUS TIPU BCKPBITHH KJIEMMHOM KPBIIIKU UJIU KOpIyca

- I3MeHeHue HacTPOMKM aKTUBHOTO KOMMYHHUKAIITMOHHOTO TIPOQUIIS ISl TOPTOB CBSI3H
- OuncTKa KypHaJIa KAYeCTBA CETH HA MECAYHOM UHTEpBaJe

- I3MeHeHune nHTepBaia MHTErPUPOBAHUS TAPAMETPOB CETH

- I3MeHeHue noporoBoro 3HadeHus 1mno BpemeHu. KoadduimeHT peakTHBHOM MOIIHOCTH
(tg ¢) cpennuii mo BceM (hazam

- 3menenune moporoBoro 3HadeHus 1o BpemeHu. JuddepeHnmanbabiii TOK, % OT BeTMYUHBI
HanOOJIBIIIETO TOKA

- smenenune moporoBoro 3HadeHus 1mo Bpemenu. KosdduimerT HecummeTpun mo o0paTHOM
MOCJEI0BATEIbHOCTH

- U3menenue aapeca uinm ckopoctu oomena (Onronopt P1)
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- 3smenenue aapeca ninm ckopoctu oomena (ITopt P4)
5. CoObITHS BHEIIHUX BO3/1eiiCTBHI
- MarauTHoe noJie - Ha4yajuo
- MarsuTHoO€ noJie - OKOHYaHUE
- CpabaTeIBaHUE DJICKTPOHHOM TUIOMOBI KPBITIIKYA KIIEMMHHKOB
- CpabaTbIBaHUE AJIEKTPOHHOM TIIOMOBI KOpITyca
6. KoMmMyHHKallMOHHBIE COOBITHSI
- PazopBano coequnenue (MHTEpdEiic)
- YcraHnoBieHo coeuHeHUe (MHTEpdEric)
7. CoOBITHSI KOHTPOJISI 10CTYNA
- [TonpITKa HECAHKIIMOHUPOBAHHOTO JIOCTyMa (MHTEpdEeic)
- Hapymienue tpeboBanumii mpoTokosa
8. Koabl cOOBITHH [IJISl 2KYPHAJIa CAMOAUATHOCTUKH
- Manmmamzanus [ 1Y
- I3MepuTenbHbIi 010K - ommbKka
- U3meputenbHblil 6J10K - HOpMa
- BeruncnurenbHbiii 070K - ommoka
- Yacel pealIbHOTO BPEMEHH - OIIHOKa
- Hackl pealibHOr0 BPEMEHHU - HOpMa
- biiox nutanus - ommodOka
- bnok nutanus - Hopma
- lucnnent - ormmOka
- ucnnen - HopMma
- biok namsiTH - ommOka
- bnok mamsaru - HOpMma
- briox mamsiTi mporpamm - ommoka
- biok mamsaTu nporpamm - HOpMa
- Cucrema TaKTUPOBAHHUS Si7Ipa - OLIMOKA
- Cucrema TaKTUPOBAHHUS si7[pa - HOpMa
- Cuctema TaKTUPOBAHMS YacOB - OIIMOKA
- Cucrema TakKTUPOBAHMS 4acOB - HOpMa
9. CoObITHS 0 NPEBBILIEHUIO PeaKTUBHOI MourHocTH tg () (TaHTeHC ceTH)
- [IpeBbilieHrEe YCTAaHOBIEHHOTO MTOPOTa - HA4ajio
- [IpeBbillieHNE YCTAaHOBIEHHOTO MTOPOTa - OKOHYAHUE
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