Ilozm, 1 Jata

Iloam. w jara

ue.No mosur.

VTBEPXIAIO
j,'.[npemop

] ropoackuit LICM»
%Z @.B. Banamos

Of 2017 r.

CYETYMK 3JIEKTPUYECKO! SHEPTUH
MHOTI'O®YHKIIMOHA JTHHBI
TICY-4TM.0SM/I

PykoBoacTBO N0 3KCIJIyaTalNU
Yactp 2
MeTtoaunka noBepku
NI'mn.411152.177P31

¢ n3MeHeHuem Noe 1

®2.105-1

dopmar A4




E 000 «TEXHOSHEPI O»

Conepxanue
1 Oneparuy U CPEICTBA TIOBEPKH ...vveuvvressrrresssrtesstetessseeesstsesssssessssessssessssessssesssseesssessssnees 4
2 TPCOOBAHMS OCBOTTACHOCTH ... vvuvveeesitessstriessteeessteeessbeeessbeeessbeeessbeeessbeeessseesssbessssneesnsseesseens 5
3 VY CIIOBUS TOBEPKHU U TTOATOTOBKA K HEH ...vveiiuiriiieiiiieiiesssteeesssstnee e s snnnne e e s s e s s e e e snnneee s 5
4 L0000 o (53502 L N 0] T o) PP 11
5 ODOPMICHHUE PE3YITBTATOB TTOBEPKH -.veuvvvesstreesstreessseeesssreessseessssessssesssssessssessssessssessnssees 26
[Tpunoxenue A CxeMbl TOAKIIOYEHUS CUCTUYNKA K TOBEPOUHOU YCTAHOBKE ... .vvvveerrverreernnrrnnsss 27
[Tpunoxxenne b Cxema NOAKIIOYEHHS CUETUUKOB K KOMITBIOTEPY ..vvvvervvrisriesinianeesieesneesnesneens 32

IICY-4TM.05MJ  Pykosoocmeo no sxcnayamayuu. Yacme 2. Memoouka nosepku 2
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Hacrosimass mMeromuka cocraBieHa ¢ ydetoM TpeOoBanuii [lpukaza MuHnpoMropra
Ne 1815 ot 02.07.15, PMI" 51-2002 B cootBerctBuu ¢ TpeboBanusmu ['OCT 31818.11-2012,
I'OCT 31819.21-2012, TOCT 31819.22-2012, TOCT 31819.23-2012, I'OCT 8.584-2004 u ycra-
HaBJIMBAET METOAMKY NMEPBUYHOM, MEPUOAMUECKON U BHEOUEPEAHOHN MMOBEPKU CUETUMKOB, a TAKXKe
00BeM, YCII0BUS ITOBEPKH U MOATOTOBKY K HEH.

(M3menennas penaxkuusi, U3m. Ne 1)

Hacrosimass mMeroauka pacrnpocTpaHSeTCsl Ha CYETUYMKH DJIEKTPUYECKONM SHEPruuM MHOIO-
dbyakuuonansubie [ICY-4TM.05SM/] (nanee cCYeTUYHKH):
— tpanchopmatoproro BrmoueHus [ICU-4TM.05M/1.01 - TICH-4TM.05SM/L.19;
— HenocpencteenHoro BriaoueHus [ICY-4TM.0SM/1.21 - TICY-4TM.0SM/1.25;
— nsyHanpasineHHbsle [ICHY-4TM.0SM/1.01 - TICYU-4TM.05M/1.07, TICY-4TM.0SM/1.21, (nanee
JIByHAIIpaBJICHHbIE), [IpEeIHA3HAUCHHbIE Ul y4eTa aKTUBHOM M PEakTHBHOM SHEPruu MpsIMOro U
00paTHOI0 HaIPaBJICHUS;
— onnoHanpasiaeHusie [ICU-4TM.05SM/1.09, TICY-4TM.05SM/I.11, TICU-4TM.05SM/1.23 (nanee
OJITHOHAIPABJICHHBIE), IIPeAHAa3HaYEeHHbIE ISl y4eTa TOJbKO aKTUBHOM HEPruy HE3aBHCHMO OT Ha-
npaJieHus (Y4eT [0 MOAYJIIO).
— xoMOunupoBanueie [ICU-4TM.05SM/I.13 - TICU-4TM.05SM/I.19, TICY-4TM.05M/1.25 (nanee
KOMOWHUPOBaHHBIE), PeHA3HAYEHHBIE JJIs ydeTa aKkTUBHOW SHEPruU HE3aBUCHMO OT HaIlpaBlie-
HUs (Y4eT 110 MOAYJII0) U pEaKTUBHOM 3HEPTUU NPSIMOIo U OOpPaTHOTO HalpaBJICHUS;

Jlo BBOJIa B 3KCILTyaTallMIO U TIOCJIE PEMOHTA MPOBOAST NEPBUYHYIO IIOBEPKY.

IlepBHYHOI MOBEPKE MOUICKUT KAXKABIA DK3EMIUIIP CYETYUKOB.

WNuTtepBan mexay nosepkamu 12 ner.

[Tepuoanueckoil moBepKe MOAJIEKAT CUETUUKU, HAXOSAIIMECS B SKCIUTyaTallud WM Ha Xpa-
HEHMHU 110 UCTEYEHHUHU MHTEpBaja MEX/ly TOBEpKaMHU.

Baeouepeanyro nmoBepky NpoBOJAT NP IKCIUTyaTaIl[MU CYETYUKOB B CIyYae:

— TOBPEX/IEHUS 3HAKa MIOBEPKU U B Cllyyae yTpaThl 1aclopTa;

(M3menennas pegakuus, U3m. Ne 1)

— BBOJA B 3KCIUIyaTallMIO CYETUYMKA MOCIJIE AJIUTEIBHOIO XpaHeHus (0ojiee 0AHOrO MHTEp-
Bajia MEXIy IOBEPKAMH);

— TIpU U3BECTHOM WJIM IPEIOoJaraéMoM yJapHOM BO3JEHCTBUM Ha CUETUYMK WM HEY/IOBJIe-
TBOPUTENBHOMU ero padore;

— TpoAaxu (OTHPaBKH) MOTPEOUTENIO CUETUMKA, HE PEAIM30BAHHOTO [0 UCTEUEHUU CPOKa,
PaBHOTO OJJTHOMY MHTEPBALY MEX]y TIOBEPKaMHU.
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1 Omnepaunum u cpeACTBAa MOBEPKHU

1.1
MOBEPKH YKa3aHbI B Ta0wie 1.

Ta6muma 1- Onepanuu u cpeaCcTBa MOBEPKHU

BrimonasemMsie IIpU IMOBEPKE OII€palrr, a TaKXKE IMPUMCHACMBIC IIPpHU 3TOM CpE€ACTBA

HanmenoBanue onepanuii

Homep nmyHkTa
METOJUKH I10-

HaumeHnoBanue CpCACTB IIOBCPKHU, OC-
HOBHBIC TCXHUYCCKUEC XapaKTCPUCTUKHU

BEPKHU

Bremauii ocMoTp 4.1

IIpoBepka »SIEKTPUYECKOW MPOU- 4.2 [TpuGop I MCHBITAHUS AIIEKTPUIECKON

HOCTH M30JISILAHA npouroctd oy YITY-10. Hcnbita-
TenbHOE Hanpsbkenue 10 10 kB, morper-
HOCTb YCTaHOBKH HANpsHKeHHs + 5 %

OnpoboBanue: YcTaHoBKa il TOBEPKH CUETYHUKOB

— mpoBepka (YHKIMOHUPOBAHUS 4.3 anexkTpuyeckoit snepruu Y AIIC-1M:

YCTPOMCTBA MHAMKALUA W KHOIOK — nuanasoH HanpsbkeHuit (161-265) B;

yIpaBIeHUS — nuana3oH TokoB (0,01-80) A;

— MOATBEPXKICHUE COOTBETCTBUS 4.4 — MOTPEHIHOCTh  U3MEPEHHS  aKTHB-

1o Hoii/peaktuBHoi sHeprum  +(0,15/0,3)

— mpoBepka (YHKIMOHUPOBAHUS 4.5 %;

AIIEKTPOHHBIX TIIOMO — MOTPEUIHOCTh U3MEpPEHUs] TOKa U Ha-

— npoBepka (YHKIIMOHUPOBAHUS 4.6 npspkenus 0,3 %.

uHTep(eicoB CBS3U, BHYTPEHHHX [IporpamMmmupyemsiii TpexdaszHblii UCTOU-

JIOTUYECKHUX CTPYKTYpP U MacCUBOB HUK (UKTHBHOM MomHocTH MK7006:

— npoBepka (YHKIIMOHUPOBAHUS 4.7 — nuamnasoH HanpsbkeHuit (40-265) B;

UCIBITATENbHBIX BBIXOJOB U TIO- — nuana3oH Tokos (0,001-10) A.

CTOSIHHOM CUETYUKA OTaloHHBIA ~ TpexQas3Hblii  BaTTMETp-

IIpoBepka cTapTOBOrO TOKA 4.8 cuetunk [[27008:

ITpoBepka OTCYTCTBHUS CAMOXO0/1 4.9 — MOTPENIHOCTh ~ M3MEPEHHs  aKTHB-

OmnpeneneHre OCHOBHOHM MOrpel- 4.10 HoW/peaktuBHoi sHeprun  £(0,05/0,1)

HOCTH H3MEPEHHUs SHEpruH, MOLI- %;

HOCTH, HAIIPSDKEHUS], TOKA U 9acTO- — TOTPEIHOCTh W3MEPEHHs HaIpsiKe-

TbI CCTH uus v Toka +0,1 %.

OmnpeneneHne  TOYHOCTH X072 4.11 YacToTOMEp 2IEKTPOHHO-CUETHBIN U3-63:

BCTPOCHHBIX 9aCOB

— IOTPELIHOCTh U3MEPEHUS S+ 107;
Cexyngomep COCmp-26-2: ueHa nene-
Hus 0,2 ¢, K1acc TOYHOCTH 2.

Hcrounuk nutanus b5-70:

— nHanpsbxenue (0-24) B, Tok 10 50 MA;
— morpemHocTh uHAMKanmuu +200 mB,
+30MA.

[IepcoHasIbHBIM KOMIIBIOTEP C OINEpaLH-
oHHOM cuctemoit «Windows 98» -
«Windows Vista». IIpeobpa3oBarens
untepgeiica USB B RS-485 TIN-2.
YCTpOoHCTBO CONMPSHKEHUE ONTUYECKOE
YCO-2. IIporpammHOe obecrieueHUE
«Konduryparop COT-4TM», Bepcun He
ke 22.08.12.
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1.2 IIppu mnepBUYHONM M NEPUOJUYECKOM IIOBEPKE BCE OlEpalld, YKa3aHHBIE B
Tabymue 1 00s3aTeIbHEIL.

1.3  Jlomyckaercs nMpoBeACHHE MOBEPKH CUCTUMKOB C IPUMEHEHHEM CPEJCTB IOBEPKH, HE
yKa3aHHbIX B Tabnuue 1, Ho obecneunBarOUIMX ONpPEAEICHUE U KOHTPOJIb METPOJIOTHYECKUX Xa-
PaKTEPUCTUK MOBEPSEMBIX CUETUYMKOB C TPEOYyEeMOil TOUHOCTBIO.

Jonyckaercs npoBeaeHue nosepku Ha ycranoBke Y AIIC-1 ¢ makcumanbHbIM TokoM 50 A.

1.4  Tlpu mosiydeHUH OTPULIATEIILHOTIO pe3yjbTaTa B IMPOILIECCE BHIOIHEHUS 000N U3
orepanuii MOBEpKU CYETYHK OPaKyIOT M €ro MoBepKy npekpamatoT. Ilocne yctpanenus Hemocrar-
KOB, BBI3BABLINX OTPUIIATENIbHBII pe3ylbTaT, CYETYHK BHOBB MPEACTABIISAIOT HA TIOBEPKY.

2 TpeGoBanus 6e3onacHocTH

2.1  IlomemeHue as NpOBEACHUS TOBEPKU JOHKHO COOTBETCTBOBAThH IIPABUIAM TEXHUKHU
0€30MacCHOCTH U IIPOU3BOJICTBEHHONW CaHUTApHUU.

2.2  Ilpu mpoBeneHUHN TOBEPKHU JOJKHBI ObITh COOMIOIeHbI TpeOoBanus «lIpaBui TexHU-
YEeCKOM AKCIUTyaTalluy dJIEKTPOYCTAaHOBOK NoTpeduTeneit» u «[IpaBui TeXHUKH O€30MaCHOCTH MPH
9KCILTyaTalluu 3JIEKTPOYCTAaHOBOK MOTpeduTeneil», a Takxke TpeOoBaHHs pa3iena 1 pykoBOJCTBa
no skcruryatanuun WJIIIL.411152.177PD ¥ cOOTBETCTBYIOIIUX pa3JesioB M3 JOKYMEHTAllMM Ha
MPUMEHSIEMbIE CPEACTBA U3MEPEHUN U HCTIBITATENIbHOE 000PYAOBaHHE.

(M3menennas penaxkuusi, U3m. Ne 1)

2.3 K pabote Ha MOBEpOYHON YCTAaHOBKE CIIEAYET JOIMYCKATh JIMII, MPOIICAIINX HHCTPYK-
TaX [0 TEXHUKE 0€30M1aCHOCTH U UMEIOIIUX YOCTOBEPEHUE O IPOBEPKE 3HAHUM, €CIIM HHOE HE YyC-
TAHOBJICHO B OKCIUIyaTallMOHHBIX JIOKYMEHTAaX Ha [IOBEPOYHYIO YCTAaHOBKY.

3 YcaoBusi MOBePKH U MOATOTOBKA K Hel

3.1  Tlopsaok mpeAcTaBiICHUsI CYSTYMKOB Ha MOBEPKY OJDKEH COOTBETCTBOBATH TPeOOBa-
HusaM IIpukaza Munnpomropra Ne 1815 ot 02.07.15.

(M3menenHnas pegakuus, U3m. Ne 1)

3.2 Ilpm mnpoBemeHWU TIOBEPKH JOJKHBI COOJIOAATHCS YCIIOBHUS, YCTAHOBJICHHBIC B
'OCT 31818.11-2012, TOCT 31819.21-2012, TOCT 31819.22-2012, TOCT 31819.23-2012:

(M3menennas pegakuus, U3m. Ne 1)

— TeMIepaTypa oKpyxKarliero so3ayxa (23 + 2)°C;

— OTHOCHUTENbHas BIakHOCTh Bo3ayxa (30 — 80) %);

— arMocdepnoe nasienne (630 —795) Mm. pT. CT;

— BHEIIHEEC MAarHWTHOE TI0JIe HE MPEBBIIIACT ECTECTBEHHOTO (DOHA;

— yacTtoTta u3meputenbHoi cetu (50 = 0,3) I'm;

— ¢opMa KpUBOM HampsOKEHUST W TOKA U3MEPUTENBHOM CeTH CHUHyCOMJalbHas
¢ K. ne 6oinee 2 %;

— OTKJIOHEHHE Ka)0T0 U3 ()a3HBIX WM JUHCHHBIX HANPSOKEHUH OT CPEHEro 3HAYCHUS He
oomee *+ 1,0 %:;

— OTKJIOHEHHE TOKa B K)o u3 (a3 oT cpeaHero 3HaueHus e 6omnee + 1,0%;

— 3HayeHWe cABHUTra (a3 s KaKJIOro TOKa OT COOTBETCTBYIOIIETO (Pa3HOTO HAIPSIKCHHUS

HE3aBHCUMO OT KOX(PUIIMEHTa MOITHOCTH HE JIOJDKHBI OTJIMYAThCS JPYr OT Apyra Ooiee yem
Ha 2°.

3.3  Ilepen mpoBenenuem nosepku HeoOxoaumo u3yuuts WMJITIL.411152.177P3 «Pyko-
BO/JICTBO M0 3KCIUTyaTanuu. Yacte 1».
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3.4  IloBepka 10MKHA MPOBOAMUTHCS HA aTTECTOBAHHOM HCIBITATEIHHOM 00OpPYJOBAHUU U
C IIPUMEHEHUEM CPEICTB IIOBEPKU, UMEIOIINX JACHCTBYIOIINMI 3HAK TOBEPKH.

(M3menenHnas penaxkuusi, U3m. Ne 1)

3.5 K noBepke cueTunKoB JOIMYCKAKOTCS JIMIA, aTTECTOBAHHBIE B KAUECTBE IIOBEPUTEIIEH B
YCTaHOBJIEHHOM ITOPSIKE.

3.6 [lepen mpoBeneHNeM MOBEPKU CHATH nepeMbruku 9-10, 11-12, 13-14, o6bequnstonme
[[ENU HaNPsDKCHUS M ToKa. M, eciii OHW ObUIM YCTaHOBJICHBI, BOCCTAHOBHUTD MX ITOCIIE MPOBEICHUS
MOBEPKH.

3.7  Jlna ompeneneHus MOTPEHIHOCTE M3MEpPEeHHs] aKTUBHOM M PEaKTHUBHOW SHEPruu U
MOIIHOCTH MPSMOTO U 0OPaTHOTO HAPABIICHUS, YACTOTHI, HANIPSKEHUS U TOKA:

— CYETYHK HENOCPEICTBEHHOIO0 BKJIIOYEHMSI JIOJKEH IOJKIIOYAThCS K YCTAaHOBKE JJISl IIPO-
BEPKHU CUETUYUKOB 3jeKkTpruueckoi 3Heprun Y AIIC-1M (nanee nmoBepouHasl yCTaHOBKA) IO CXEME,
IPUBEJCHHON Ha pUCYHKE A.l TNPHIOKEHUS A, UCHBITATEIbHBIC BBIXO/bl CUETUMKA JIOJIKHBI MTOJ1-
KJIFOYaThCS 110 CXEME, IIPUBEICHHON Ha pUCYHKE A.2 NpUiIoxkeHus A,

— CYETYMK TpaHC(HOPMATOPHOI'O BKIIIOYEHHUS JIOJDKEH MOIKII0YaThCs K YCTAaHOBKE, COCTOS-
mel U3 TpexdasHoro BarTMeTp-cueTyrka sTagoHHoro 1127008 u Tpexda3zHOro ucroyHuka (uk-
tuBHOU MottHOCTH MK7006, (1a51ee moBepoyuHas yCTaHOBKA) IO CXEME:

a) IpHUBEIECHHOM Ha pUCYHKE A.3 NpUIOKEeHUs A A OnpelesieHHs! MOrperHocTei
M3MEPEHUS aKTUBHOM SHEPTUU U MOIIHOCTH MPSAMOTo U 00paTHOrO HAIIPaBJICHHUS;

0) mnpuBeleHHON Ha pUCYHKE A.4 NPUIOKEHUs A A OIpelesieHHs! MOTrperHoCTei
U3MEPEHUS pEaKTUBHOM 3HEPTUU U MOLIHOCTHU IPSIMOI0 U OOpaTHOrO HANpaBICHUS.

Ha3nauenue u pacnonoxeHue KOHTakToB MHTep(deiica RS-485, ncnbiTaTeabHbIX BBIXOJOB,
1M (pPOBOIo BXOJ1a CUETUYMKA MPUBEJEHBI HAa pUCYHKE A.5 npuiiokeHus A.

3.8 TloBepka j0mKHA IPOBOAUTHCS ¢ IPUMEHEHHEM KOMITBIOTEPa U MPOTrPaMMHOTO obec-
neuenus «Konduryparop COT-4TM».

[TonkiroueHue cyeTdYMKa K KOMIIBIOTEPY sl paboThl 4epe3 mHTepdeiic RS-485 momxHO
IIPOU3BOJUTHCS 110 CXEME, PUBEJEHHON Ha pucyHke b.1 mpunoxenus b.

[TonkitoueHue cueTyrKa K KOMIBIOTEPY JUIsl padOThHI 4epe3 ONTOMOPT JIOJIKHO MPOU3BOIUTH-
sl IO CXeMe, IPUBENEHHOM Ha pucyHKe b.2 npunoxenus b.

3.9 TloxmroroBka k pabore KommbroTepa, mporpammbl «Kouduryparop COT-4TM» u
YCTaHOBKA CBSI3M CO CYETYHMKOM

3.9.1 BxkIIOYNTH NMTAHUE KOMIBIOTEPA U JOXKIATHCS 3arpy3KH ONEPALlMOHHON CUCTEMBI.

3.9.2 VYcraHoBuTh Ha KOMIbIOTEpe mporpamMmuHoe obecrneuenne «Kougurypartop
COT-4TM», eci OHO He OBUIO YCTAaHOBJIEHO paHee, U3 TUCTPUOYTUBHOTO MaKeTa, OCTaBIIEMOTO
3aBOJIOM-M3TOTOBUTENEM CUYeTYHKOB. [lopsmok ycranoBku mporpammbl «Konduryparopa COT-
4TM» Ha KOMIIBIOTEpE MOJIb30BaTENsl ONUCaH B (ailyie, BXOJAIIEM B COCTaB MOCTABISIEMOI0 Mpo-
rpaMMHOrO obecrnieueHust KoHpuryparopa. Ilocie ycTaHOBKH IpOTpaMMBI CIIEAYET MOIh30BAThCS
3arpy304HbIM MonyneM mporpammsl «Konguryparop COT-4TM» Toit Bepcuu, KoTopasi yka3zaHa B
Tabauie 1 viu OoJjiee o3 HEH.

3.9.3 BsnBare nporpammy «Kondurypatop COT-4TMy. Ilpu 3TomM Ha 3KpaHe JODKHA
MOSIBUTHCSI T€HEepaibHas GopMa MporpamMMbl, NMPUBEICHHAs HAa pUCYHKe 1, comepikaimiasi TaHemb
UHCTPYMEHTOB, MEHIO PE&KUMOB M pabO4Mii CTOJ /ISl BBI30BA OJYUHEHHBIX (POPM U3 MEHIO PEXU-
MOB.

3.9.4 TIlocpenctBom (opmel «IlapaMeTpbl COEIMHEHUSD» HACTPOUTH KOMMYHHKAIIMOHHBIE
napameTpsl KOHQHUTyparopa st paboThl 4epe3 ONTONOPT, IS Yero:

— HaXaTb KHOIKY «OnTonopT»;
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— B okHe «[lopt» yctanoButh HOMep COM-nopra xommneiorepa (COM1-COM255), k koTo-
POMY TOJKITIOYEHO YCTPOMCTBO compsibkeHue ontudeckoe Y CO-2;

— CHATH (aru «ABTOOMpE/ICICHUE THIA MPOTOKoJay, «IlakeTHbIN TPOTOKOI», «IIpoTOKOI
Y-NET»;

— ycranoButs ¢uar «CRCy»;

— B OkHe «Bpems oxxumanus oTBeTa cueTurka» BBectr 250 Mc 1 HaxkaTh Enter;

— B okHe «Cucremubiii TimeOut» Beectu 30 Mc 1 HaxaTh Enter;

— B okHe «[lepe3anpocoB mpu OTCYTCTBUM OTBETA» YCTaHOBUTH 1.

Bepcun Konduryparapa ot 25.02.11 o 18]x]

Becynmponrs hpomeTpor Mopepea  Qxno Momoys.
Dﬁﬂ%éﬂ@lﬂﬁ*ua F-rWwrRT 0SB /e gdld= ARN-HE WSO Y-

f Pwmwl r Cootuierse otens [

i (o) ][]
NCY-4THOSMK | T o]
Hamsmropssetownysera |
Haetmisumarop ceemama - Kansan coRa
ABTOOIIDE- Cepuisainivomep | 1108100004 130820 M Nspors IT
p Ceresch anpec npubopa: K [ 110000 i Cropocts | ~HemHocTs
Oroesamo A0pecos 500 Hewr
JeNIeHue | | : | |||
TUIIA 229990 o TPOCIOP A DO X 1 IR Mposrars | | s |
TERULINA KOS DBHLMEHT TRAHCTODMAIM 1 T S —
Bpenia wierpuposart taowrsoct [0 esr | e |3 mengrea Mok 2sams: HocTpolis nopra Crapeit
CUETUHUKA
Hauano Texguero cpesa |04.0211 10:30:00 ]Ellmﬁ‘l[k:l i Teer Hooedt I— =
Aapecrexyuerocpesa | PP BADh Cevesue anpeca - 1'{_‘—2
3peus [ [} !
Pa3DEUMTD NOMESTD HENOCTOBENHDIE CRE3b! _I Fii.. 7l MNpoamans / "
3 ap pafora o rj |[Tesr conon ] . Copocums e
Terneparypa 27°C - Mopr
Bepeun NO wow RS45 | COMI CKC & CRC ,-W - Naxenon rmrgwﬂ
KAace TowscTi AKTHENOR 3Hepcie] 05 | 1.0 RS485 COM3 Bpesn . % Time-Out cuerusa
Hovumamsoe wanpawerse | 5771158 | 1A = COM3 cueTwRa, MC |1_
MocTomesan caerwaa | 25000 san/kBr- [mieap™) MW [ comn Cuoremme TimeOut.we [
T AanasoH T em —t | 3snwecams |
Y0 HONDBBAEH 2 [ 3 e | comn oTCyrcTOUM oTDETA [i I” Crporo cofmanars TIME-OUT
i = e I'_]p;ll' —3-““!?& ¥ He ocsoboxaars COM-NOpT NOCAE OGMENA
- = - Bepcun apaisapa COM-nopra
DipomanpasneHiR Desi wera (N0 moayno) L Broanoh Gyeep=5 I
Mopor wecTesTeHocTH ceTwca CIT-4TM.03 ==

Ysaci0 Nepisdnog ATEMBHBD |

Moxazare comeprorwenarera [~ Tx [~ Ax [~ Co coyretHmne Gaimans
10:35:15:781 ™™ 04 0B09F7C7
10:35:15:812 RAX 04 00 06 BO 03
10:35:15:628 > 04 08 09 F7 C7
10:35:15:859  AX 04 00 06 B0 03 OKHO COCTOSHUS
10:35:15:859 > 04 08 09 F7 C7
10:3515:89  AX 0400068003 o0OMeHa
10:35:15:906 X 04 0B 24 37 DA
10:35:15:937 RX 04 00 0D 00 DD 0D 00 00 00 00 00 0O 0D 00 00 00 00 0D OO DO 00 DO 0O 00 0O 00 00 00 E4 01
10:35:15:984 T 408050
10:35:16:031 04 42 OC
10:35:16:046
10:35:16:062
4l | '|j
4|
UTeruE NApaMETDOB 3AKOHNEHO 0a0am 10:35
HMI BWeE JB @ ot conmender653- .| B)Meroamcanoeeprn .. [[Gi4 NCu<TMOSMK . 5] Metoarsa mosepen M., I AR D 2R 1035

Pucynok 1 - I'enepanbnas ¢popma nporpammsl «Kondurypatop COT-4TM» ¢ OTKpPBITEIMU
nonunHeHHbIMU opMamu «Ilapametpsl coenunenus», «IlapaMeTpsl 1 YCTAaHOBKUY,
«IIporokon oOmMeHa»
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3.9.5 IlpoBepuTb CBSA3b CO CYCTUYMKOM Uepe3 onTonopt. s yero:

— TOAKJIKYUTH FOJIOBKY YCTPONCTBA CONPSIKEHUS ONTUYECKOTO K ONTONOPTY IPOBEPSEMOT0
CUETYMKA;

— cHATH ¢uiar «PacmMpeHHbId ceTeBOU aapec» Ha TeHEepaIbHOU (hopme mporpammbl, eciu
OH YCTAHOBJIEH;

— B okHe «CereBoil agpec» reHepalbHOM (OpPMBI MPOrpaMMbl YCTaHOBUTH ajapec «0» (00-
Ui ajapec);

— HaXaTb KHOIIKY «ABTOOIIPENEICHUE TUIA CYETYMKA» HA IAHEIW MHCTPYMEHTOB I'€HE-
panbHON (OPMBI IPOTrPAMMBI;

— yOeautsces, uro mosiBuiack ¢opma «llapaMeTpsl 1 yCTaHOBKH», 3allOJHEHHAsI JAHHBIMH,
NPOYNTAHHBIMH U3 CYETUYHKA, 2 B WH(POPMALMOHHOM OKHE T'€HEepaIbHON (OpMBI (JIEBBI HUKHUH
yTOJI 3KpaHa) MOsIBIIOCH cooOuieHne «UTeHne napaMeTpoB 3aKOHUCHOY» (PUCYHOK 1);

— MpPOYMUTATh KOPOTKUN MHAWBUIYAIIBHBIN ajjpec cueTdynka u3 okHa «CereBoii aapec mpubdo-
pa: Kopotkuit» popmsl «IlapaMeTpbl 1 yCTaHOBKH» U BIHCATh €ro B OKHO «CeTeBoil anpec» reHe-
panbHON (OPMBI IPOTPAMMBIL;

— yOeauThes, 4TO B OKHAX TeHepaiabHOU Gopmbl «Tun cuerunkay, «lHom», «UHOM» ycTano-
BUJIMCH NPABUJIbHBIEC 3HAYEHUS [ IPOBEPSAEMOT0 CUETUHKA.

3.9.6 [IIpoBeputh HacTpoiiku uHTepdeiica RS-485 cuerumka dTeHHMEM MapaMeTpOB Ha-
CTpOMKHU Yyepe3 onTonopt. s uero:

— OTKpBITh BKJIAJKY «/I3MeHeHne napaMeTpoB coeiuHeHus» ¢opmbl «Ilapamerpsl coequne-
HUsD» (PUCYHOK 2);

— Haxarb KHONKY «[Ipountars» B rpymie anemeHToB «Kanai 1»;

— yOeautscs, 4TO B MH(OPMALMOHHOM OKHE I'eHEpajbHOU (hOpMBbI MpOrpamMMmbl (JIE€BBIH
HIDKHUH YTOJI 3KpaHa) MOsIBIIIOCh cooluieHne «OOMeH yCHEIHO 3aBepIleH», a B OKHAaX BKJIAJIKU
«CxopocTh», «4eTHOCTB» 0TOOpaXKaroTcs MpounTaHHble 3HaYeHus «9600» u «HeueTr» coorBeTcT-
BEHHO;

— €CIIM 3TO HE TaK, TO 3allOMHHUTH HACTpOWKH RS-485, ycranomneHnHbie moTpeduteseM Ha
CTa/IuY SKCILTyaTalluy, YTOObI UX BEPHYThH I10 OKOHYAHUIO [TOBEPKH cueTuyrka. B okHe «CkopocTh»
yCTaHOBUTH 3HaueHHue «9600» U3 cnucka okHa, B OkHe «UeTHOCTh» yCTaHOBUTH 3HaueHue «Heder»
U Ha)KaTh KHONKY «/3MeHUThY;

— y6enuThCs, 4YTO B MH(MOPMAIMOHHOM OKHE IeHepaibHOW (OopMbl (JI€BBIM HMXKHUI yroi
9KpaHa) MOSBUIOCH coobmeHne «OOMEH YCHEUIHO 3aBepIlIeH», CBUJETEIbCTBYIOIIEE O TOM, UTO
untepdeiic RS-485 cuerunka HacTpoeH Ha CKOpPOCTh oOMeHa 9600 Out/c ¢ OUTOM KOHTPOIS He-

YCTHOCTU.

nwm lummnapwrpooeommﬂ ﬂwa'

il Muoxurens Time-Out
- Ckopoctb | - YetHocTs ’ CYSTWKA
]96&) ]| | [Hever ;| I | 1
Wamersmo I Wamerrs | Mpourars | ’,
i Muoxurens Time-Out |
Ckopoctb |  YetHocTs CYSTRKA
“55:: ] ’(Im:»:-‘ = [ |

Pucynok 2 — ®opma «I[lapameTpbl coenmmHeHHs», BKIaaKa «V3MeHeHne mapaMeTpoB
COCIMHECHUA»
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3.9.7 TIlIpoBepuTh CBs3b CO cueTINKOM uepe3 unrepdeiic RS-485. [lns gyero:

— MNOJKIIYHUTh CYETYHMK K KOMIIBIOTEpY IO CXeMe, HIpUBEIEHHOM Ha pucyHke b.l
npuoxeHus b;

— HaXaTb OJHY U3 KHOMOK «RS485» Ha dopme «IlapameTpsl coeqMHEHUSY;

— B okHe «Ilopt» yctanoButh HOMep COM-nopra komnbeiorepa (COM1-COM255), k koTo-
poMy MOAKIIOUYEH TIpeoOpa3oBatens naTepdeiica [11-2;

— B OKHE «CKOpOCTb» YCTaHOBUTB «9600»;

— B OKkHe «YeTHOCTBY» ycTaHOBUTH «Heuery;

— B okHe «CTon-0uT» ycTaHOBHUTH «1»;

— B OKHE «BpeMst 0)XKu1aHusI OTBETA CUETYMKA» YCTAaHOBUTH 250 McC;

— B okHe «Cucremusiii TimeOuty ycranoButh 30 Mc;

— HaXaTb KHOIIKY «ABTOOIIpEAEICHUE TUIA CUETYHMKA» Ha IaHEIU HUHCTPYMEHTOB TI'EHe-
panbHON (OpMBI IPOTPAMMBIL;

— yOeautscs, uTo nosiBuiack ¢opma «llapameTpsl U ycTaHOBKWY», 3alIOJHEHHAsI JAHHBIMH,
NPOYMTAHHBIMH M3 cueTuyuka mo uHrepdericy RS-485, a B mHpOpManmoHHOM OKHE TeHEpaTbHON
(dopMmbl (JIeBBI HIXKHUI YroJl 9KpaHa) MOsSBUIOCH cooOlieHue «YTeHne napaMeTpoB 3aKOHUYEHO»
(pucyHoK 1).

3.9.8 Jlnsg nByHanpaBiIeHHBIX CUETUYMKOB M KOMOMHHPOBAHHBIX CUETYMKOB, IOCPEICTBOM
dopMBl «ABTOOTIpEACTICHUE THIIA CUETUYNKA», CHATH (prar «OaHOHANpPABICHHBIA PEKUM ydeTa 1o
MOJTYJIF0», €CIIM OH yCTaHOBJEH. J{J1s OJJHOHANPABIEHHBIX CUETUYUKOB 3TOT (hjar CHATh HEJIb3s U OH
JIOJoKEH OBITh YCTAaHOBJICH HA 3aBOJIE U3TOTOBHUTEIIE.

3.10 KondurypupoBaHue UCIBITATEIbHBIX BBIXOIOB M LIU(PPOBOTO BX01a

3.10.1 Ilepen HayasioM BHEOYEPEAHOHN U MEPHOAMYECKON MOBEPKH C MOMOIIBIO IPOrpaMMbl
«Konguryparop COT-4TM», dopmbl «KoH(pUTypHpOBaHUE UCTIHITATENBHBIX BBHIXOJOB U IU(PO-
BBIX BXOJIOB» MPOUYUTATh U 3alIOMHUTh KOH(HUIYpalMIO BBIXOJOB U BXOJIOB, YCTaHOBJIEHHYIO I1O-
TpeOuTeNeM Ha CTaluu IKCIUTyaTalluK, YTOObI BEPHYTh 110 OKOHYAHUIO [TOBEPKH CUETUHKA.

3.10.2 Jlyis paGOThI UCIBITATEIBHBIX BBIXOJIOB B OCHOBHOM PEKHUME A U TIOBEPOYHOM PEXKH-
Me B ¢ BO3MOXXHOCTBIO NMEPEKIIOYEHUSI PEKUMOB OT BHEIIHErO HAIpPSKEHMs], MOJaBaeMOro Ha
UppPoBOH BXOJ, HEOOXOIMMO NMPOU3BECTH KOH(UTYPUPOBAHHE HCHBITATEIbHBIX BBIXOJOB C IO-
Mmotpto nporpamMmbl «Konguryparop COT-4TM», popmel «KoHpUryprpoBaHie HCHBITaTEIbHBIX
BBIXOJIOBY:

— KaK MOKa3aHO Ha PHCYHKe 3 ISl ONpEeAeTICHHS MOTPEITHOCTH U3MEPEHUsT aKTUBHOW SHEP-
THH TIPSIMOTO U 00PaTHOTO HAIPaBJICHUS;

— KaK IOKa3aHO Ha PUCYHKe 4 JUIsl OINpeJesIeHUs] MOTPEUIHOCTH H3MEpPEHHs] PEeaKTUBHOU
SHEPIUU NPSAMOTo U OOPATHOTO HANIPABIICHUS.

Jiis KOMOMHUPOBAHHBIX W OJHOHAIIPABICHHBIX CYETYMKOB HCIIBITATENLHBIA BBIX0a «Kanai
1» nomxeH ObITH HACTPOEH Ha (hopMUpOBaHHE UMITYILCOB TeneMeTpun «mmynbesl A+» npu npo-
BEpKe MOTPEUTHOCTH U3MEPEHHUSI aKTHBHOM SHEPTHH MPSIMOTO B 00paTHOTO HAIPABJICHHUS.

T KoHbMrypypOBaHWE MCNBITATENBHBIX BbIX0 0B W LM(POBLIX BXOA0E - Ellll
K YpHpOEaH | Teneynp M TENECHr) I
Ceresofi Pexum Kanan 0 Kanan 1 Kanan 4 Kanan 5 Kanan 7
HCMBITaTeNbHbIX Brizon Brixon Brixon Bxon Boixon

anpec BLIXOA0E Konrakt 19,20 | KoxrakTtw 21,22 HHaukarop Konrakte 15,16 WHaukaTop

DOnpeaennerca

H H R Ynpaenenue R
44 A+ A Hmnynbcw A+ pexumom AJB Hrunynbew A

koHTakTe 15,16

Pucynok 3 - KoHpUTYpHpOBaHUE HCIBITATEIHLHBIX BBIXOJIOB IS ONPEACIICHUS TTOTPEITHOCTH
M3MEpEHUs] aKTUBHOW SHEPTUU MPSIMOTO U 00OpaTHOTO HAIIPABJICHUS
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% KonuryprpoBaHie UCNbITaTeNbHBIX BLIX0J0E W UM(POBLIX BXO0B ] 4]

H TEAECHr] I

Pexum Kanan 0 Kanan 1 Kanan 4 Kanan 5 Kanan 7
MCNBITaTEALHBIX Brixon Brixon Brixon Bxon Brixon
BLIXOA0E Konrakta 19,20 | KonrakTa 21,22 Huaukarop Konrakrm 15,16 Huaurkarop

CeresoR
anpec

Onpenpenaerca

" " _ Ynpaenenue _
44 H+ ] Hmnynbcw B+ pexumon AJB Hmnynbew B

koHTakTH 15,16

Pucynok 4 - KonpurypupoBaHue UCIBITATEIbHBIX BBIXO0B ISl ONIPEIEIICHUS TOrPEIIHOCTH
M3MEpEeHUs peaKTUBHON SHEPTUH MIPSIMOTO U 00PaTHOTO HAIPaBIICHUS

3.10.3 IlepexnroueHre M3 OCHOBHOTO peKUMa TeleMeTpuu (A) B IOBEPOUHBIA PEIKUM Telie-
metpur (B) MOIDKHO TIPOM3BOMUTHCS IyTeM TOJaYd HAa UUGPOBOW BXOJ HAMPSHKEHUS
12 B, kak 1oka3aHo Ha PUCYHKE O.

HUctouynnk nutaHus CueT4nk

b5-70 + @ e 16 I[ICY-4TM.OSM/Q

. @ 128 e 15

Pucynoxk 5

3.11 [Ilepen HavanoM MOBEPKU YCTAaHOBUTH BHYTPEHHEE BpEMs CUETUYHMKA, IOCPEACTBOM
nporpammbl «Kouguryparop COT-4TM», hopmbl «Bpemsin\«Y ctanoBka u koppekims». [Ipu s3Tom
BpeMsl KOMIIbIOTEpa JODKHO OBITh YCTAHOBJIEHO 110 IIECTOMY CUTHAITy TOYHOI'O BPEMEHH.

3.12 TloBepky MpOBOAWTH MpPU YCTAHOBJICHHBIX €AMHUYHBIX KOAPHUIHMEHTaxX TpaHCop-
Malluy 110 HANPSHKEHHUIO U TOKY.
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4 IIpoBeneHue NoBepKu

4.1  BuewmnHuit ocMoTp

4.1.1 Ilpu BHEMIHEM OCMOTpPE AOJKHO OBITH YCTAaHOBJIEHO COOTBETCTBHE CUETYMKA Cie-

JYIOUIUM TPeOOBaHUSM:

— JUIeBas MaHelb CUETYMKA JOJDKHA OBITh YMCTOW M MMETh YETKYI0 MapKHPOBKY B COOT-
BercTBUU ¢ TpeboBanusmu [[OCT 31818.11-2012;

— BO Bce pe3b00BbIE OTBEPCTUS TOKOOTBOJOB TOJDKHBI ObITh BBEPHYTHI 1O YIIOpa BUHTHI C
HCIIPaBHOM Pe3b00ii;

— Ha KPBIIIKE 32)KUMOB CYETUYHKA JI0JDKHA OBITh HAaHECEHA CXeMa MOJKII0UYEHUS CUeTUNKA
K QJIEKTPUUYECKON CETH;

— B KOMIUIEKT CUETYMKA JOJKEH BXOAUTH POPMYIISIP U PYKOBOJCTBO IO SKCILTyaTaI|H.

4.2 IIpoBepka 3IEKTPUYECKON POYHOCTH U30JIALIUN

4.2.1 TIpoBepKy DJIEKTPUYECCKOW MPOYHOCTH W3OJISIMUA HAMPSDKEHHEM TNEPEMEHHOTO TOKa
gactoroit 50 I't mpoBoauTh B cooTBeTcTBUU ¢ TpeboBanusmMu ['OCT 31819.22-2012 nns cyeTun-
KOB TpaHC(HOPMATOPHOTO BKIIFOYCHHUS, MPUKIIAIABIBAS UCIIBITATSIIEHBIC HANPSDKCHUS HAa KOHTAKTHI
KOJIOJKMA CYETYMKOB, YKa3aHHbIE B TaOJHIle 2, U B COOTBETCTBHH C TpeOOBaHUSAMHU
['OCT 31819.21-2012 st CYETYMKOB HETOCPEACTBEHHOTO BKJIFOUEHUS, MPHUKIAIbIBAs HCIIBITA-
TeJbHBIC HAMPSHKEHUS HA KOHTAKThI KOJIOJIKM CYETUYHMKOB, YKa3aHHbIE B TabnuIe 3.

4.2.2 MomHocTh uctounuka 50 I'ty HCpITaTENPHOTO HAINPSDKEHUS J0JKHA ObITh HE MEHEE
500 BA. YBennuuBarh HanpspKeHUE B XOJ1€ UCTIBITAHUS ClIeayeT miaBHo, HaunHas co 100 B u na-
Jilee paBHOMEPHO WJIM CTYIEHSAMHM, He npeBblaromuMu 10 % yCcTaHOBIIEHHOrO HaIpsKEHUs, B Te-
yeHue ot 5 1o 10 cexynn no 2 kB unu 4 kB. [Ipu A0CTHKEHUH HUCTIBITATEILHOTO HANPSKEHUS,
CUETYHK BBIJEP)KUBAIOT MOJ] €r0 BO3JCUCTBUEM B TeueHHEe | MUH, KOHTPOJHPYS OTCYTCTBHE HC-
KpeHusi, MPOOUBHOTO pa3psiia Wiu MpoOos. 3aTeM HCHBITATEIbHOE HANpPsKEHUE TUIABHO YMEHb-
HIAOT.

Pe3ynbTarhl MpOBEPKHU CUUTAIOT MOJOKUTENBHBIMU, €CITU HE MPOU30ILIO0 TPOOOS U30IALUU U
HU OJIMH HUMITYJILC HE BBI3BaJ 0Opa3oBaHus nyru. [losiBieHHEe KOPOHHOTO pa3psiia WIM IIyMa HE
ABJSAETCS MPU3HAKOM HEYAOBJIETBOPUTEIBHBIX PE3YIBTATOB UCIIBITAHUN.

Tabmua 2 — Homepa KOHTaKTOB CUETYMKA TPAHCPOPMATOPHOTO BKIFOUECHHUS, MEXKTY KOTOPBIMHU
IIPOBOJST MPOBEPKY IEKTPUUECKON IPOYHOCTH U30JIALUN

Homepa KoHTaKTOB, MEX 1y KOTOPBIMU TTPHKJIAIBIBACTCS Bennunna ncnsiTaTeis-
HCIIBITATENbHOE HAMPSDKEHHE HOTO HaIPSKSHUS

1-14 15-22, «3emia» 4 xB

1,9 3-8, 10-22, «3emisa» 2 kB

3,11 1,5-10, 12-22, «3emisa» 2 kB

5,13 1-4, 7-12, 14-22, «Bemuaa» 2 kB
15, 16 1-14, 17-22, «3emis» 2 kB
17, 18 1-16, 19-22, «3emis» 2 kB
19, 20 1-18, 21-22, «3emis» 2 kB
21,22 1-20, «3emMia» 2 xB

[Ipumeuanue - «3emiieil» ABISETCS MPOBOAIIAS TUICHKA U3 (OJIbIH, OXBaTHIBAOIIAS
CYETUMK U MPUCOEAMHEHHAs! K MJIOCKOW MPOBOJSAIIEH MOBEPXHOCTU, HA KOTOPOU yCTaHOB-

JICH OKOJIb CHCTUHKA.
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Tabmuua 3 — Homepa KOHTaKTOB CUETUYMKA HETIOCPEACTBEHHOT'O BKIIIOUEHUS, MEXKTy KOTOPBIMHU
IIPOBOJIAT MPOBEPKY JIEKTPUUYECKON MPOUHOCTH U3OJISIIIUU

Homepa KOHTaKTOB, MEX Ty KOTOPHIMU IIPHUKIIAILIBACTCS BennunHa ucnbITaTeIbHO-
HCIIBITATEIbHOE HAIIPSHKEHUE T'0 HANPSDKCHUS
1-14 «Bemisay, 15-22 4 xB
17,18 «3emiay, 1 16, 19- 22 2 kB
15, 16 «Bemisay, 1 14, 17- 22 2 kB
19, 20 «Bemisa», 1 -18, 21, 22 2 kB
21,22 «3emia», 1 20 2 kB
[Tpumeuanue - «3emiieii» ABISIETCS MPOBOAIIAS TUICHKA U3 (OJIbIH, OXBaThIBAIOIIAS
CYETYUK U MPHUCOCAMHEHHAS K IJIOCKON MPOBOJAILICH MOBEPXHOCTH, HA KOTOPOU yCTaHOB-
JICH IIOKOJIb CUCTUYHKA.

4.3  TIpoBepka ¢GyHKIIMOHUPOBAHUS YCTPOMCTBA MHIUKAIIMU M KHOTIOK yIIPaBJICHHUS
4.3.1 Tlposepka Hamuuus u pyHKIMOHUpOoBaHuUs nemeHToB KK nHaukaropa

4.3.1.1 Ilpu BKITIOYCHUH CUYCTUMKA, B TeUeHUE 1,5 ¢, BKIFOYAIOTCS IOJCBETKA MHIUKATOPA H
BCE AJIEMEHThI MHAUKAIMH: KypCOPbI, MUKTOTPAMMBI U BCE€ CErMEeHTHI In(poBoro uuaukaropa. Ec-
JI1 BPEMEHM aHAJIN3a HEJOCTATOYHO, TO BKJIIOUHUTH BCE DJIEMEHThl MHJMKALMK MOYKHO 4€pe3 HH-
Tepdeiicel cBsizu nmocpeactsoM mporpammel «Kouguryparop COT-4TM», dhopmbl «YmpaBieHue
peXUMaMy HHAUMKALUW», BKIAAKUA «YIpaBieHue», Haxatuem KHonku «Tect YW». Ilpu stom
BKJIIOUAKOTCA Bee aeMeHThl unaukamnuu JKKHW Ha Bpems S ¢, mocie 4ero MHAMKATOp BO3BpAIlaeTCs
B IIPEPBAHHBIN PEKUM WHIUKALIUH.

4.3.1.2 Yepes 1,5 ¢ mocne BKIIOUEHUSI CUETUYMK MEPEXOAUT B PEKUM HHAUKAIMH TEKYIIUX
WU3MEPEHHM, a UMEHHO aKTHUBHOM 3HEpPruu. YOEIuThCs, YTO Ha MHIUKATOPE OTOOpa)KaeTcs HOMEp
TeKyIIero tapuda, Kypcop BuAa SHEPruu «A+» uin «A-» (B 3aBUCUMOCTH OT HampaBlIeHUs), Be-
JTUYMHA HAKOIJICHHOM SHEPTHH OT cOpoca Mo TeKyliemMy Tapudy, TUKTorpaMma pa3MepHOCTH «KBT
) ¥ MUKTOTPaMMbl HATM4Ks Ga3HbIX HanpsmKeHU «DA3A» «1n, «2», «3».

[Ipu oTCYyTCTBHHU OJTHOTO WJIHM JBYX (Da3HBIX HANPSHKEHUH, COOTBETCTBYIONINE MTUKTOTPAMMBI
«DA3A», «1», «2» nnu «3» NOIHKHBI MUTATh € IEpHOJOM 1 c.

Ecnu mapymieHna mociaenoBaTeIbHOCTh MOAKIIOUCHHS (Da3HBIX HANPSDKEHWM K CUETYUKY, TO
OyIoyT MHUTraTh cpasy TPU MHKTOTrpaMMbl (Da3sHBIX HAMpsHKEHUH W MHAUIMPOBATHCA COOOIIECHUE
E-51.

Ecnu cueTymnk coiep>KUT BHYTPEHHIOKO OIMUOKY, TO OHA OyAeT 0ToOpaxaThCsi Ha MHINKATOPE B
BHJIe cooOmieHus1 E-Xx mociienoBaTenbHO ¢ JaHHBIMU, TJIe XX — HoMep omuOku. [lepedens ommook
U CTIOCOOBI X yCTpaHEeHUe MpuBeeHbl B PykoBoaCTBe M0 KcmuTyatanuy Ha cueTynk [1CY-
4TM.05M/. YacTs 1.

[Tpumeuanue — 3nech U Janee mo Tekcty abopeBuarypam A+, A-, R+, R- cooTBeTcTByIOT
CJIeIyIOIINE YCIOBHbIE 0003HAYEHUs], HAHECEHHbBIE Ha IIKAJTy CUETUHKA:

A AKTHBHAsI SHEPTHUs IPSIMOTO
= HanpaBieHus (A+)

A AKTHBHas HEprus 0OpaTHOTO

= HampaBieHus (A-)

R PeakTuBHas SHEPTUs TPSIMOTO
= HampasiieHus (R+)

R PeaktuBHast sHeprus oOpaTHOTO

= Hanpasienus (R-)

1ICY-4TM.05M/]  Pyxosoocmeo no sxcniyamayuu. Yacme 2. Memoouka nosepku 12



E 000 «TEXHOSHEPI O»

4.3.2 TlpoBepka py4HOTo peXxuMa yrpaBieHHs WHAUKAIEH

Buaumanue! Ecnam mojcBeTka WHIWKATOpa BBIKIIOYEHA, TO Ha)KaTHE Ha JIFOOYI0 KHOIIKY
ynpaBneHHe TOJIBKO BKJIFOYUACT HO[[CBGTKy I/IHI[I/IKaTOPa 663 N3MCHCHUS pemHMa HUHIWKAIIUN CYCT-
yyka. PeXKUMbI HHAUKAIIMK CYETYMKA U3MEHSAIOTCS MPU HAXATUHU KHOMOK YIPABIICHUS TOJBKO MPHU
BKJIIOUCHHOM IOJICBETKE.

4.3.2.1 Haxarp knonky BUJI DHEPI'MU. IIpu 3ToM cueTuynk ocTaercs B PeKUME WHIWKA-
MU TEKYIIUX U3MEPEHUIN U WHIAWIMPYET PEaKTUBHYIO SHEPTHUIO MO TEeKylleMy Tapudy, HaKOTUICH-
HYIO OT cOpoca rnokazanuid. Y0eIuThCs, UTO BKIIOUUIICS Kypcop «R+» min «R-» B 3aBUCUMOCTH OT
HAIPAaBIICHUS, MTUKTOTPaMMa Pa3MEpPHOCTH «KBAp-u» u HoMmep Tekyiero Tapuda.

[ToBropHOo Haxkats kHONIKY BUJ DHEPI'MU. CyeTunk HOIXKEH MEPEUTH B PEKUM WHIUKA-
UM TEKYIIEH aKTUBHOM YHEPruH, Kak onucano B 1. 4.3.1.2.

4.3.2.2 Haxarp knonky PEXXUM MHIAWUKAILIMU u yaepxuBaTh €€ B HA)KATOM COCTOSIHUM
(6omnee 1 cekyH/IbI) 10 MOSBICHUS MHANKAIIMN BCTIOMOTaTEIbHBIX TApaMETPOB.

Y0enurbes, 4yTO MOCHE Mepexosa B PeKUM HMHIMKAIMKM BCIIOMOraTeNbHBIX [apaMEeTpOB Ha
Tabs0 M(POBOTO MHAMKATOPA OTOOpAKAETCS BEIIMYMHA U3MEPSIEMON aKTUBHOW MOIIHOCTHU C pa3-
MepHOCThI0 «B1» («kBT», «MBT») 1 BK/IIOYEHBI /Ba Kypcopa HalpaBieHUs, MHIULUPYIOLIUE
KBaJIpaHT, B KOTOPOM HaXOAUTCS BEKTOP IMOJIHOM MOIIHOCTH Ha MOMEHT U3MepeHus (06e3 yuyera 1no-
TEPb):

- A+,R+ - xkBampanrT 1;
- A-, R+ - KBaJpaHT 2;
- A- R- - KBaJpaHT 3;
- A+ R- - KBaJpaHT 4.

KBaapaHT mosoxeHusi BEKTOpa MOJHON MOIIHOCTH (0€3 yuera MoTepb) MHAUIMPYETCS BO
BCEX BCIIOMOraTelbHbIX peKUMax. B pexume MHIMKAIMY MOIIHOCTH MOTEPh OTOOpakaeTcsl KBaI-
PaHT, B KOTOPOM HAaXOJUTCS BEKTOP MOJIHOM MOIIHOCTH MOTEPb.

Y6enutbes, 4To nepedop BCIIOMOTATENbHBIX PEXUMOB MHIUKAIMHM [TPOU3BOAUTCS 10 KPYTY
o KopotkoMy Haxkaruto kHonku PEXXUM NH/INKATLINN.

Y6enutbces, YTO MPU MHIUKAIIMM MTHOBEHHBIX MOIIHOCTEN KaXKJ0€ MOCIeNyolee KOpoTKoe
Haxxatue kHorku BUJI DOHEPI'MU nepeBoauT cueTyMK B peXUM MHAMKAIMM CIIEIYIOLIEH MOIIIHO-
CTH B I1OCJIEIOBATEILHOCTH: aKTUBHAsI, pEaKTUBHAS, IOJIHAsL, U TaK IO KPYTY.

VYo6enutbes, 4To Kaxaoe mocienyromee koporkoe Haxarne kHonku HOMEP TAPU®A B
peKuMe MHIUKAIIM MTHOBEHHOM MOIIHOCTH (6€3 yueTa noTeph), U3MeHsieT Homep (a3bl, IO KOTO-
poil MHAMLIMPYETCS BHIOPAHHBIN MapaMeTp B MOCIEN0BaTeIbHOCTH: CyMMa 1o ¢aszam 1, 2, 3, no
daze 1, nmo daze 2, mo daze 3, u Tak Mo Kpyry.

4.3.2.3 Haxatb kHonky HOMEP TAPU®A wu ynepxuBaTh ee B Ha)KaTOM COCTOSIHUH Oouee 1
CeKYH/Ibl. YOeIUThCs, YTO CUETUUK MepelleN B PeKUM HHAMKAIMK TeKYIIMX U3MepeHuil, B KOTo-
POM MOTYT OBITh BKJIFOUEHHBIMH TOJIBKO MUKTOTpaMMa TEKymero tapuda, Kypcopbl BUIa U Ha-
NpaBJIeHUs SHEPTUH, a OCTAJIbHBIE KYpCOPBI U MUKTOTPaMMBbI [TOTAIlIEHBI.

4.3.2.4 Haxats omuoBpemenHo kHomku PEXUM MHIAWKAIIMW u BUJl DHEPTUU, u
yIep>KUBaTh UX B HaXXaTOM COCTOSIHUU Ooiiee 1 ceKkyH[Ibl (IIpH BKIIFOYEHHOM MOJCBETKE) /10 Mepe-
X0Jla CYETYMKA B PEKUM MHJMKALUK TEXHOJIOTUYECKUX MapaMeTpoB. YOeIUThCs, YTO KaxkI0€ Mo-
cienymouee koporkoe Haxarue kHonku BUJ] DHEPI'MU nepeBoauT cueTUnK B PEKUM HMHIUKA-
1Y CIIEYIONUX 3HAU€HUN B MIOCIIE0BATEIbHOCTH:

— Bepcuu BHyTpeHHero nporpammuoro odecneuenus (I10) ¢ maaukanueii B AByX CTapInx
pa3psiax MHAMKATOpa CUMBOJIOB «I10» U B IIECTH MJIaAIINX pa3psaax HoMmepa Bepcuu 63.00.XX;

— KOHTPOJIBHOM CYMMBI METPOJOTrnYecKH 3HaunMon yactu [10 ¢ maaukanuen B Tpex crap-
HIMX pa3psiax HHIMKATOpa CHUMBOJIOB «CIC» M B YEThIpEX MIAAIIUX pa3psax 3HAYEHHUS KOH-
TposnbHOM cymMmbl 44DC;

— U TakK 10 KpyTy.
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Pe3ynbTaThl MPOBEPKU CUMTAIOTCS MOJIOKUTEIBHBIMU, €CIIM HAa WHAMKATOpE OTOOpakaeTcs
uHbOpMaLdss W PEXHMbI WHIUKAI[MHM YIPABJISAIOTCA KHOIKAMH YIPABJICHHSA, KaK OITMCAHO B
m. 4.3.

4.4 [ToarBepxnenue coorBercTBUs [10

4.4.1 TlpoBepKy HACHTH(PUKAIMOHHBIX XapaKTePUCTUK mporpamMmHoro odecredenus (I10)
CYETYMKA TIPOBOJAT B IPOIIeCcCe MPOBEPKH (YHKITMOHUPOBAHMS YCTPOMCTBA MHIUKAILIMHU, OMMCAH-
HOMi B 11. 4.3.2.4.

Pe3ynbTarhl NpOBEpPKU CUUTAIOTCS MOJOKUTEIbHBIMU, eciau Bepcus [10 cuerunka 63.00.XX,
a KOHTPOJIbHAs cyMMa MeTpoJiorndecku 3HaunmMoit yactu [10 44DC.

45  TlpoBepka (pyHKIIMOHUPOBAHHS FIEKTPOHHBIX IJIOMO

45.1 Jlns npoBepkH (HYHKIIMOHHPOBAHUS JCKTPOHHBIX IIOMO OTKPBITH (hOpMy KOH(DHTY-
paropa «XKypHais! coObITHiII» U3 MeHIO «[lapameTpeim\«Bpemsy».

4.5.2 TlpoBepuTh (PyHKIIMOHUPOBAHUE SIEKTPOHHOH IJIOMOBI KPBIIIKH 32)KUMOB, JUIS YETO:

— 3aKpBITh KPBILIKY 32)KHMOB;

— BKJIIOYMTbH CUETYHK;

— IPOYMUTATh U 3AaIIOMHUTH COJEPKMMOE BEpXHell CTpoku xypHana «OTKpbITHE/3aKpbITHE
3alIUTHON KPBIIIKM KOHTAKTHOM KOJIOAKM», KOTOpas AOJDKHA COJEpXKaTh IMITaMI BPEMEHHU OTKpBI-
THUS M LITaMI BPEMEHU 3aKPBITUS KPBIILIKH;

— BBIKJIIOYUTH CUETUHK;

— OTKPBITH H, Yepe3 3-5 CEeKyHJ, 3aKpPbITh KPBIIIKY 38)KUMOB B BBIKIIFOUEHHOM COCTOSIHUU
CUETYHNKA;

— BKJIIOYMTh CYETYMK M IPOUUTATh BEPXHIOI CTPOKY KypHasa «OTKpBITHE/3aKpbITHE 3a-
IIUTHON KPBIIIKK KOHTAKTHOM KOJIOAKHY;

— yOeauThCs, YTO B BEPXHEH CTPOKE KypHalia 3aUKCHPOBATIOCH BPEMsI OTKPBITHS/3aKPBITHS
KPBIIIKH 32)KUMOB B BBIKIIFOUCHHOM COCTOSTHUH CYETUYHKA.

4.5.3 TIlIpoBepuTh (HYHKIIMOHHPOBAHHE SJICKTPOHHOWU IMIOMOBI 3aIUTHOM KPBIIMIKK HHTEP-
(eiCHBIX coeMHUTENCH, aHAIOTUYHO OMMCaHHOMY B 1. 4.5.2, ¢ TOH JUIIb pa3HUIEH, YTO OTKPHI-
BaTh/3aKPBIBATh CJEyeT 3alIUTHYIO KPBIIIKY HHTEP(EHCHBIX COeMHUTEIEH.

Pe3ynbTaThl MpOBEpKH CYUTAIOT TOJIOKHUTEIBHBIMHA, €CITH (POPMHUPYIOTCS 3aIUCH B KypHaJax
«OTKpBITHE/3aKPHITHE 3AIUTHON KPBIIIKA KOHTAKTHOW KOJOAKU» U «OTKPBITHE/3aKPbITHE 3alUT-
HOW KPBIIIKKA WHTEP(PEHCHBIX COSTUHUTENCH» MPHU OTKPHITHH/3aKPHITUH COOTBETCTBYIOIIUX KPHI-
IIEK.

4.6  IIpoBepka BHYTPEHHHX JIOTHYECKUX CTPYKTYP U MaCCHBOB

4.6.1 TlpoBepKy BHYTPEHHHX JIOTHUECKHX CTPYKTYp CUETUMKA, a TaKKe MPOBEpPKY (DyHK-
UOHUpPOBaHUs HHTepdeiica cBia3u RS-485 um onmruueckoro mopra, MpOBOAMTH C MPUMEHEHUEM
KOMIIbIOTEpa U porpaMMHoro obecneuenus «Kondurypatop COT-4TM».

4.6.2 TloaroroBuTth K pabore kommnbioTepsl U «Konduryparop COT-4TM» B cOOTBETCTBUU
¢ TpeboBanusamu 1.11. 3.8, 3.9 HacTosAIICH METOTUKH.

4.6.3 TloaxmOuuTh CYETYUK K MOBEPOUYHON YCTAaHOBKE, YCTAHOBUTh HOMUHAJIBHOE HAIps-
KEHHE M OTKITIOUYUTH TOK.

4.6.4 Ortkpeite popmy «IIpoBepka pynkimonupoBanus mno m. 1.2.20 TY» u3 mento «llo-
BEpKa», yCTAaHOBUTH Bce (DIaKKM M HaxaTh KHOMKY «[IpounTtaTh 3 nprbopay Ha MaHeIn WHCTPY-
MEHTOB reHepabHoi popmel mporpammsl «Konduryparop COT-4TM».

4.6.5 TlporpaMma MpOW3BOIMUT TOCIEIOBATENBHYIO MMPOBEPKY OINEpaldii CUUTHIBAHHS I1a-
paMeTpoB U JIaHHBIX M NMPOBEPKY BHYTPEHHUX JIOTHYECKUX CTPYKTYp U MaccuBoB. [locnenoBarens-
HOCTB OIEpalluii TIPOBEPKU U €€ Pe3yabTaThl OTOOPaXarTCs B CTPOKaX HMH(OOPMAIIMOHHOTO OKHA
¢dopmsbl. [1o okOHUaHHIO TPOBEPKU BBIIAETCS pe3ysbTaT B CTpoke «COOTBETCTBHE TPEOOBAHUSM II.
1.2.20 TY» B Buze coobmenuit «[{A» mwm «HET» ¢ mpeanoxxeHrnemM coxpaHneHus: MpOTOKOJIa TIPO-
BEpKH B 0a3e JaHHBIX KOH(HUTypaTopa.
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4.6.6 Ecnu npu BHEOYEpEAHON WM MEPUOIMUECKON MOBEPKE OOLIMI pe3ynbTaT MPOBEPKU
OTPHULIATENIbHBIA, TO HEOOXOIUMO IMPOCMOTPETh BCE CTPOKHM TAaOIMIBI MPOBEPKU IMapaMeTpoOB,
umerone 3akimoueHue «HET». KonTekcTHas noacka3zka Mo HECOOTBETCTBHUIO IapaMeTpa MOXKET
OBIThH MOJY4YEeHA MyTEeM HaBEJICHUS YKa3aTellsi MaHUITYJIITOpa «MbIib» Ha coobmenue «HET». Ec-
JIM1 HECOOTBETCTBHE CBSI3aHO C MapaMEeTPOM, U3MEHEHHBIM I10JIb30BaTEIEM Ha CTaJWU dKCIUlyaTa-
LIUH, TO €r0 HEOOXOJUMO 3allOMHHUTb, YCTAHOBUTH B COOTBETCTBUU C TPEOOBAHUSIMH KOHTEKCTHOMN
MOJCKa3Ku (TTapamMeTpsl M0 YMOJIYaHUIO 3aBOAA-U3TOTOBUTEINS) M MOBTOPUTH MPOBEPKY 1O 1. 4.6.
[To oxOHYaHHUIO IPOBEPKU NApaMETP J1OJIKEH ObITh BOCCTAHOBJIEH.

4.6.7 Jlns coxpaHeHHs POTOKOJA MOBEPKH B 0a3ze NaHHBIX KOH(pUTypaTOopa HEOOXOIUMO
co3zaTh 0a3zy JaHHBIX, €CJIM OHA HE CO3[aHa, U NPUCBOUTH el ums. s co3nanust 0a3bl JTaHHBIX
Ha)kaTh KHONKY «Co31aTh uncTyio 0a3zy gaHHbIX» Ha ¢popme «basza manubix» u3 MeHio «llapamer-
pbl». BHemnuii Bua ¢popmbl 6a3bl TaHHBIX MPUBEIEH Ha PUCYHKE. 6.

T basa ganHbix E:\Yepros'\ (3T ®alinbl kondurypaumdBALCIT w11 12 08.mdb

B

basa aanHbix ' HaenTtuoukarop ACKI I Ynpassenue 6a30/ AaHHBIX |

Bepcus 6asbl gaHHbIX | Cosaarb yMcTyi0 6a3y aaHHbix Bepcuu or 11.12.08 |

! 3akpbiTb 6a3y faHHbIX

Yaanuts
Bbi6paHHbie
CHETYHKH

JNoGasute
AKTUBHbIA
CYETYHK

Knace Knace AaeHTupuraTop
TO4HOCTW Mo A | TouHocTy no B ACKN

Dara
WETOTOBASHWA
10

MNokasarb aKTUBHBIA CYETYHK
C3b-1TH.02 A

NCY-4TM.051
M1CY-4TM.05M

OKHO CYETUYUKOB

TCY-3TM.05
NCY-3TM.051
MNCY-3TM.05M |

Bpema peructp. vzmep. |

MNpumeyaHua

04.03.11 16:38:50
04.03.11 16:45:21

rO0EH
rOOEH

e

MNosepka

Perynupoeka
XKypHan koHTponsa
npeBbilieHUs nopora
MOUHOCTH
MNpo®unu MowHocTH
@ Bece © Ne1C N2C N3

OxHO nmapameTpoB

Yaanure OTRpbITL.

Pucynok 6 — @opmsl «basza qaHHBIX»

4.6.8 Ilpu yTBEepIMTENHLHOM OTBETE HA MPEUIOKEHUE COXPAHEHUs NMPOTOKOJIa B 0aze AaH-
HBIX KOH(HTYpaTop 3ampamuBaeT myTh K 0a3ze ¢ Bbmauyel Gopmbr 0030pa (aiioB KoMIbIOTEpA.
[Tocne BbIOOpa (aitna Tpedyemoii 6a3bl JaHHBIX B (hopMe 0030pa, KOH(PUTYpaTOpP 3aHUCHIBAET MPO-
TOKOJI B yKa3aHHYIO 0a3y.

4.6.9 Jlng mpocMOTpa, COXpaHEHHOT0 B 0a3ze MPOTOKOJIAa HY)KHO B OKHE CUETYMKOB Bbljie-
JUTH TpeOYeMBbIH CUETUMK (HaKaTHEM JIEBOM KHOIKHA MAHMITYJSITOPA «MBIIIB») U HaKaTh KHOIKY
«[IpoBepka nmo TY» Ha nose ¢popmsl. Ilpu 3TOM B OkHE mapameTpoB Oy/eT BBIBEIECH CIIMCOK CO-
XpaHEHHBIX MPOTOKOJIOB 10 BEIOPAHHOMY CUETUYHKY C YKa3aHHEM JIaThl MPOBEPKH. BeIIenuTs Tpe-
OyeMblil TPOTOKOJ B OKHE MapaMeTpoB (HaXaTHeM JIEBOW KHOIKHM MAaHUIYJISATOPA «MBIIIbY) U Ha-
KaTh KHOMIKY «OTKpBITh U3MEPEeHHE» Ha nose ¢popmel. [1pu aToM popmupyercs daiin mpoTokosa B
dopmare Word ¢ BO3MOXKHOCTBIO IIPOCMOTpPA, COXpaHEeHHUs B (paiiiie Mo yKa3aHHBIM UMEHEM WU
HOJIy4eHHUs TBEPAOH KoM Ha Oymare.

Pe3ybTaThl IPOBEPKU CUUTAIOT TOJIOKUTEIBHBIMHE, €CITH TI0 OKOHYAHUIO MPOBEPKH B CTPOKE
«CootBerctBue TpeboBanusM m. 1.2.20 TY» Beimaercs coobiieHne «J/la» U 0OTCyTCTBYIOT OLUIHOKHU
oOmena B okHe «CocTossHre oOMeHa.

4.7  TlpoBepky GYHKIIMOHMPOBAHHS HCIBITATENLHBIX BBIXOJOB U MOCTOSHHOM CUETYMKA
MIPOBOJIUTH B MIPOIIECCE OIPEIEIEHUS] OCHOBHOM MOTPENTHOCTH U3MEPEHHUS aKTHBHON M PEaKTHUBHON
sHepruu u MomHocTH 1. 4.10.
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Pe3ynbTaThl MPOBEPKH CUMUTAIOTCS TOJOKUTEIBHBIMH, €CIIM B CUYETUYHMKE (YHKIIHOHHUPYIOT
JIBA UCIIBITATEIbHBIX BBIXO/a, KOHPUTYPUPYEMBIX I (POPMHUPOBAHHUS UMITYJIBCOB TEIEMETPUH I10
KOKIOMY BHJIy SHEPTrUU M HANPABICHUIO, a MOCTOSHHAS CUETYMKA COOTBETCTBYET 3HAYCHUSIM,
MIPUBEJICHHBIM B Tadsmiie 4.

Taonuua 4 — [TocTossHHAS CUETYUKOB

Y — [TocTostHHas cuetunka, umi./(KBT-1), umm./(kBap-4)
MCIIBITATENbHBIX ¢ Upon (57,7-115)B ¢ Usox (120-230) B
BBIXOJIOB liow 5 A liow L A liow D A liow L A Is5A
OcHoBHOI1 (A) 5000 25000 1250 6250 250
[ToBepounsrii (B) 160000 800000 40000 200000 8000

4.8  TlpoBepka cTapTOBOTO TOKa

4.8.1 IIpoBepky CTapTOBOTO TOKa IMPOBOIUTH JUIS MPSMOTO U 0OPaTHOTO HANpaBIICHUS aK-
TUBHOM M PEaKTHBHOW MOIIHOCTHU (TOJIKO aKTHBHOMW JUIsl OJIHOHAIPABICHHOTO CUETYHMKA) IIPH HO-
MHHAJIBHBIX (Pa3HBIX HANPSHKCHUSX, MPUBEJCHHBIX B TAaOJHIE 5, TOKE B KaXJIOW MOCIEAOBATEb-
Ho# nernu paBHOM 0,001y (0,00415 s cueTuymka HEMOCPEICTBEHHOTO BKIFOUCHHS) U KOIPPU-
[IUEHTE MOIIHOCTH PAaBHOM €AMHHULIE TIPH CHMMETPHUYHOM Harpy3Ke.

Tabnuna 5-Ilepuon cienoBaHus UMITYJIbCOB

Tok, A HomunaneHoe Hanpspkenue, B | Ilepuon cnenoBanust UMIyJIbCOB, €
Jli1st cueTunkoB TpaHCc(HOPMATOPHOTO BKITFOUCHUS
lhom 1,0 o517 30
liom 1,0 115 15
liom 9,0 57,7 30
lioum 9,0 115 15
liom 1,0 120 60
liom 1,0 230 30
liom 9,0 120 60
lom 9,0 230 30
JIJ1s1 CYETYNKOB HENOCPEACTBEHHOTO BKIIFOYEHUS
I 5,0 120 75
I 5,0 230 40

4.8.2 VcmbpITaTenbHBIC BBIXO/IBI CYETYNKA JOKHBI OBITH CKOH(UTYPUPOBAHBI 17151 paOOTHI B
pexxume noBepkH B, kak onucano B 1. 3.10. K ucnbITarenbHbIM BBIXOJaM CUETYUKA JJOJDKHBI ObITh
MOJIKJIFOUEHBI CBETOJIMOJIHbIE MHAUKATOPBI o cXeMme, MIPUBEICHHON Ha
pHCyHKe 7.

Pe3ynbTaThl poBEepKU CUMTAIOT MOJOKUTEIbHBIMU, €CIIM CYETYUK HAUMHAET U MPOJIOJIKAET
PETUCTPUPOBATh TOKU U COOTBETCTBYIOIIME MOILITHOCTH B KaXKA0H (haze, a mepuosl ciael0BaHUs UM-
MyJBCOB HA UCIIBITATEIbHBIX BBIXOJIaX MEHEE 3HaYeHHH, yKa3aHHBIX B TaOIHUIE O.
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CueTunk
[ICY-4TM.05M/T VDL wx o)
19 o | | :7 Kanan 0
20 . VD2
AN R2
| — KaHaﬂl
21 2 L I
22
HWcTounuk . e
MATAHUS 12B
Bb5-70 +

VD1, VD2 — Nnaukarops! eaunnanbie AJI3076M
R1, R2- Pesucropst C2-33H-0,25-1 kOm15 %

Pucynok 7 - Cxema moakJIFOUeHHs CUETYUKA JIJISl TPOBEPKHU CTAPTOBOIO TOKA M CaMOX0Ja

4.9  IIpoBepka OTCYTCTBHS caMOXoAa

4.9.1 IlpoBepky OTCYTCTBHUS CaMOXOZa IPOBOJIUTH NMPH OTCYTCTBUU TOKOB B IIOCIIE€AOBA-
TEJBHBIX METISIX I 3Ha4eHus pa3HbIX Hanpsokeruid 1,15UnoM:

— 132 B ms cuerunka ¢ Unom (57,7-115) B;

— 265 B mna cuerunka ¢ Unom (120-230) B.

4.9.2 TlIpoBepky MPOBOJAUTH MO KAXAOMY BUAY SHEPTrUU 000MX HAmpaBiICHHUM (ISl OJTHOHA-
IIPABJIEHHOT'O CYETYMKA TOJIbKO aKTUBHOM 3HEpruu). B xauecTBe MHAUMKATOPOB HUCIIOJIB30BAaTh CBE-
TOJIMOIHBbIE MHUKATOPBI, OJIKJIOUYEHHBIE K UCIIBITaTEIbHBIM BBIXOaM I10 CXeMe, IPUBEACHHON Ha
pUCyHKe /.

4.9.3 llepen HauanoM MCIBITAHUI IPOBECTH KOH(UTIYPUPOBAHUE UCIBITATEIBHBIX BBIX0/10B
Ui paboTHI B peskuMe ToBepkH B, kak ykazano B 1. 3.10. [Tocie ycraHOBKM BemM4YMH (Qa3HBIX Ha-
NPSOKEHUH, CHATH HANPSDKEHUS C NapaJuIeNbHbIX 1IeTel cueTunKa.

4.9.4 Yepes 10 c mogate HaNpsHKCHUS HA TapajuIeTbHBIE e CYETYNKA U BKIIOYHUTH Ce-
KyHJIoMep. JlokaaTbes BKIFOUEHUS JTI000r0 NepBOro CBETOAMOAHOTO UHIMKATOPA, MOAKIIOUEHHO-
IO K UCIIBITATEIbHOMY BBIXOJly U OCTAHOBUTB CEKYHJIOMED.

Pe3ynbpTaThl MPOBEPKH CYMTAIOT MOJOKHUTEIBHBIMU, €CIIM CBETOHMO HE BKIIOUMIICA 32 Bpe-
Msl, pacCuUTaHHOe 10 Gopmye (1) s cueTInKoB akTUBHOW AHEPTUH KiaccoB TouHoctu 0,5S u 1,
no ¢opmyine (2) A CUETYNKOB PEaKTUBHOM SHEPrUU KJI1acCOB TOYHOCTH | M 2, U MpPUBEAECHHOE B
TabmuIe 6 Ui CYETYNKOB COOTBETCTBYIOMIETO BApHAHTA MCTIOHEHHS.

6
At 600x10° o
k-m- UHOM ' IMaKc
6
AL> 480x10 ’ @)
k-m- UHOM ) IMaKC
rac At - BpEMsA aHaJi3a CaMoX0/Jid, MHUH;
m - YUCJIO I/ISMepI/ITeJ'H)HI)IX 9JICMCHTOB,
k - YHCIO WMIYJIbCOB BBIXOJHOTO YycrpoiictBa Ha 1 kBt-u, wummn./(kBr-u)

(umr1./(kBap-4));
Uuow - HOMHHAJIBHOE HANPSKCHUE;
lyake - MAKCUMAIIBHBIA TOK, A.
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Tabnuna 6 — Bpems ananuza camoxona

Kiacc Tounoctn MakcuManbHBIH HomuuansHOE Bpewms ananmsza camoxoja,
AKTUB./PCAKTHB. TOK, A Harnpsbkenue, B CEKYH/I
0,55/1 2 unu 10 115 65/52
0,55/1 2y 10 230 130/104
1/2 80 230 81/65

410 OnmnpeneneHve MOTPEIIHOCTH W3MEPEHUsT AKTUBHOM M PEAaKTUBHON DJHEPrUHM U
MOIIIHOCTH, BBI3BIBAEMOM U3MEHEHHMEM TOKa, B HOPMAJbHBIX YCJIOBHUSX, ONpEJEICHUE
MOTPEIIHOCTH CUETYHKA ¢ OJHO(A3HOW HArpy3Ko HMpU CUMMETPUU MHOTO(A3HBIX HAMpsIKEHHH,
MpOBEpKa Kjlacca TOYHOCTH, OIPEACJICHHE MOTPEIIHOCTA HU3MEPEHUs] HaNpsKEHUM, TOKOB M
YaCTOTHI CETH

4.10.1 OmpeneneHue MOrPEHIHOCTH M3MEPEHUS aKTUBHON SHEPIUU IMPSIMOTO HAIpaBlICHUS
IPOBOJUTH METOJOM HEMOCPEICTBEHHOTO CIMYCHHS C STAJIOHHBIM CYETYMKOM MOBEPOYHOH ycTa-
HOBKH 10 UMIYJIbCaM TEJIEMETPUH MPU 3HAUCHUSX MHPOPMATHUBHBIX MapaMeTPOB BXOJHOTO CHUT-
HaJla, IPUBEJICHHBIX B TAOIHIE 7 AJISl CYSTYMKOB TPAHC(HOPMATOPHOTO BKIFOUEHUS U B Tabuuie 8
JUTSL CYETUMKOB HEMOCPEACTBEHHOTO BKIIFOUEHUSI.

4.10.2 OmpeneneHne MOTPEUTHOCTH U3MEPEHHs aKTHBHON YHEPTUU 0OpPaTHOTO HAlpaBIICHUS
MPOBOAMTH MPU 3HAYEHUSIX MHPOPMATUBHBIX MapaMeTPOB BXOJHOTO CUTHANA, COOTBETCTBYIOIINX
ucnbiTanuto Ne 4 tabmur 7 u 8.

Omnpenenenre MOrPEUTHOCTH U3MEPEHUs aKTHUBHOM MOIIHOCTU MPSMOTO W OOpaTHOro Ha-
NpaBJICHUS TPOBOJUTH METOJOM CPAaBHEHHUS CO 3HAYCHHWEM AaKTUBHOW MOIIHOCTH, M3MEPEHHOM
STAJIOHHBIM CYETYMKOM MOBEPOYHON YCTAaHOBKM IMPHU 3HAYCHHSIX MH(DOPMATHUBHBIX MapaMeTPOB
BXOJIHOTO CHTHaJIa COOTBETCTBYIOMINX HCIIBITaHUIO Ne 4 Tabnmi 7 u 8.

[TorpenHoCcTh U3MEPEHUS aKTUBHON MOITHOCTH OP, %, paccuuThiBaTh 1Mo opmyiie (3)

PmMm —Po
oP=—"—-:100, 3)
Po
rne  oP - OTHOCHUTENbHAs MOTPEIIHOCTh U3MEPEHHS aKTUBHOM MOILITHOCTH, %;
Pusm - 3HaueHME aKTHBHON MOILHOCTH, U3MEPEHHOE MOBEPSEMBIM CUETYMKOM, BT;
Po - 3HaYEHUE aKTUBHOW MOITHOCTH, U3MEPEHHOE ATATIOHHBIM CUETUUKOM, BT.

4.10.3 Jlomyckaercs MpoBEpKy Mo npensiayniemy myHKTy (1. 4.10.1) mpoBoauTs amst mpsMo-
IO HamnpaBjIeHUs aKTUBHOM MOIIHOCTH NpPH 3HAYCHHUSX MH(POPMATUBHBIX MapaMeTPOB BXOIHOIO
CUTHAJIa, TPUBEICHHBIX B Ta0umnax 7 u 8, u ucnsitanue Ne 4 1yt 00paTHOTO HANPABJICHUST AaKTUB-
HoW MourHocTH. [IpH 3TOM A1 IPSAMOro ¥ 0OpaTHOTO HAINPABICHUS aKTUBHOW SHEPIUU MPOBOIUTH
ucnelTanue Ne 4 ¢ 1enpio IpoBepKu (PYHKIMOHUPOBAHUS MCHBITATENbHBIX BBIX0A0B. OcTanbHbIE
WCIIBITaHUS HE MPOBOJATCS, a IOTPEIIHOCTH FapaHTUPYIOTCS CXEMHO-TEXHUUYECKUMU PEILIEHUSAMM.

Pe3ynbTaThl IpOBEpKU CUUTAIOTCS MOJOKHUTEIBHBIMU, €CIIM CYETYUK COOTBETCTBYET KJaccCy
TOYHOCTH, MOTPEIIHOCTH MU3MEPEHUI aKTUBHOW SHEPIMM W MOIIHOCTH MPSMOro U oOpaTHOro Ha-
NpaBJICHUs HE MPEBBIIAIOT 3HAYCHHM, TPUBEICHHBIX B Ta0nmuuax 7/ u 8, a pa3HOCTh MEX]y 3Haue-
HUSIMH [TOTPELIHOCTH MTPU 0JIHO(a3HOI Harpy3Ke U 3HaYeHUSMU MOIPEIIHOCTH PH CUMMETPUYHON
MHOTO(a3HOM Harpy3ke Mpu HOMUHAILHOM (0a30BOM) TOKE U KOA(DPHUIIMEHTE MOIIIHOCTH, PABHOM
1, He mpeBbIIIAET:

1,0 % nmns xnacca Tognoctr 0,5S c4eTYNKOB aKTUBHOM SHEPTHU;
1,5 % nuist kmacca TOYHOCTH | CYETUUKOB aKTUBHOM SHEPTHH.

4.10.4 OmpeneneHue  TOTPEIIHOCTH  M3MEPEHHMsS]  PEaKTHMBHON  SHeprum  (Kpome
OJIHOHANPABJIEHHOTO CUYETYHUKA) IPOBOJAUTH METOIOM HENOCPEACTBEHHOTO CIIMUEHUS C dTAJIOHHBIM
CUYETYMKOM MMOBEPOYHON YCTAaHOBKHU MO UMITYJIbCaM TEJIEMETPUU NMPHU 3HAUYECHUSAX UH(DOPMATUBHBIX
apaMeTpoB BXOJIHOTO CUTHAJA, COOTBETCTBYIONUX UcHbITaHUSIM Ne 4, 5 Tabnun 7 u 8 11 npsimo-
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IO HanpaBJIeHUs] PEaKTUBHOM 3HEepruu, u uctbiTanue Ne 4 ju1st 0OpaTHOrO HaNpPaBICHUS PEAKTHB-
HOM SHEPIuH.

Onpeznenenre NOTPEUIHOCTH U3MEPEHUST PEAKTUBHOW MOIIHOCTH MPSMOTO U 0OpaTHOTO Ha-
IpaBJI€HUs MPOBOAUTH METOAOM CPAaBHEHUS CO 3HAUCHHEM PEaKTHMBHON MOLIHOCTH, U3MEPEHHOH
ATAJOHHBIM CYETYUKOM TOBEPOYHOM YCTAaHOBKM TpPU 3HAYEHUSX MH(POPMATUBHBIX IMAapaMETPOB
BXOJIHOT'O CUTHaJla COOTBETCTBYIOIIMX HcIbITaHuIo Ne 4 Tabnun 7 u 8.

[TorpemrHocTh U3MepeHus: peakTuBHON MOIIHOCTH OQ, %, paccyuThIBaTh 10 hopmyiie (4)

mM — Qo
Q= Qusm —Qo. 100 , (4)
Qo
rre  0Q - OTHOCHTENbHAs MOTPEIIHOCTD H3MEPEHUSI PEaKTHBHOW MOIITHOCTH, %0;
QI/I3M - BHAYCHHUC peaKTHBHOfI MOIIHOCTH, U3MEPCHHOC IMOBCPACMBIM CHECTYMKOM, Bap;
Qo - 3HaueHue PeaKTHBHOI MOIIHOCTH, H3MEPEHHOE ITATIOHHBIM CYETYMKOM, Bap.

Pe3ynbrarhl IPOBEPKU CYUTAIOTCS IIOJIOKUTEIBHBIMU, €CIIM CYETYUK COOTBETCTBYET KJIACCy
TOYHOCTH, TOTPELTHOCTH U3MEPEHUN PEAKTUBHOM SHEPIMH U MOLIHOCTH MPSIMOIO U 0OpaTHOro Ha-
NpaBJICHUS HE MPEBBIIIAIOT 3HAYEHUH, TPUBEJCHHBIX B Ta0nunax 7 u 8.
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Tabnuua 7— 3HaueHust ”HGOPMATHUBHBIX TAPAMETPOB BXOAHOI'O CUTHAJIA IIPH ITOBEPKE
CUETYMKA TPAHC(POPMATOPHOTO BKIIFOYEHHS aKTUBHOM M PEAKTUBHOM SHEPIUU U MOIIHOCTH
MPSIMOTO U 0OPATHOTO HANPABICHUS

Ho- | UudopmaruBHbIe mapameTpsl BxoaHoro | [Ipenens qomyckaemoit oc- | Pexxum ucrnbiTa-
Mep CUTHaJIa HOBHOM MOTPEITHOCTH, % |TEJIbHBIX BBIXOJI0B
uc- aKTUBHOM | peakTHUBHOM
i oo 8] A | oumocrn | (rouoc | ommocrn) | A | P
0,5S 1
1 1,0 +0,5 +1,0 -
2 | 3xUnom | 3xImaxc 0,5 (uua.) +0,6 +1,0 -
3 0,5 (emk.) +0,6 +1,0 -
4 1,0 +0,5 +1,0 - +
S | 3xUnom | 3xlnom 0,5 (unn.) +0,6 +1,0 - +
6 0,5 (emx.) +0,6 +1,0 - +
7 1,0 +0,5 +1,0 - +
8 | 3xUnom | 3x0,05laom | 0,5 (Hz.) +0,6 =1,0 - +
9 0,5 (emx.) +0,6 +1,0 - +
10 3x0,01lHOM 1,0 +1,0 +1,5 - +
11 | VoM e 2ton | 0,5 () 1.0 15 i ¥
12 | 3xUnom 1 xImakc 1,0 +0,6 +1,5 - +
13 | 3xUnom 1 xInoM 1,0 +0,6 +1,5 - +
14 | 3xUnom | 1x0,05lH0M 0,5 (unn.) +1,0 +1,5 - +
[Ipumeuanus

1 Bpewmsa usmepeHust ycraHaBiauBaTh paBHoe 10 c. V3MeHeHHe MOrpemHOCTH MpH ABYX,
TpeX M3MEPEHUs X He JOJDKHO mpeBbimaTh 0,1 momyckaeMoro 3HaueHHs! IMOTPEITHOCTH, YKa-
3aHHOTO B Ta0nHuIe.

2 KoupurypupoBaHue HCIBITATEIBHBIX BBIXOI0B ISl paOOTHI B OCHOBHOM PEXUME A H TT0-
BepoyHOM pexxkumMe B mpoBoauth cornacuo . 3.10.

3 Tlosepky cuerunka ¢ Unom 3x(57-115)/(100-200) B npoBOauTh IpU HOMHHAIBHOM Ha-
npsbxenun 57,7 B.

4 TloBepky cuerurnka ¢ Unom 3%(120-230)/(208-400) B nmpoBoaUTh MpH HOMHHAIBHOM Ha-
npsbkennu 230 B wim 220 B.

5 [IloBepky cuerunka no ucnbsiTanusM Ne 12-14 ¢ onHodasHON Harpy3Koi NMpu CUMMETPHUH
(ha3HBIX HAMIPSDKEHHUI TPOBOIUTH MTOCIIENOBATEIBHO IS KAKJ0U U3 (a3 OTAEIBHO.

6 Jlisg KkoMOMHMPOBAHHBIX U OJAHOHAINPABIIEHHBIX CUETYMKOB MOBEPKY MO HCHbITaHUIO Ne 4
JUTSL TIPSIMOTO HAIpaBIICHHs] aKTHBHOM SHEPTUH MPOBOJUTH C MCIIOJIB30BAaHUEM HCIBITATENb-
HOTO BbIX0/1a KaHauna 0, a JuIst 0OpaTHOTO HAIIPaBJICHHs aKTUBHOM SHEPTHUHU - C UCIOJIB30BAHU-
€M HUCTIBITATEIFHOTO BBIXO/a KaHana | ¢ meIbio MPOoBepKH (YHKIIMOHUPOBAHUS UCIIBITATEIb-
HBIX BBIXOJIOB.
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Tabnuua 8 - 3HaueHus HHPOPMATUBHBIX ITAPAMETPOB BXOJHOTO CUTHANA MIPH MTOBEPKE
CUETYHKA HETIOCPE/ICTBEHHOTO BKJIIOYEHUS aKTUBHOM 1 PEaKTUBHON SHEPTUU M MOIIHOCTH
MPSIMOTO U 0OPATHOTO HANPABICHUS

Homep | HHudopmaTuBHBIEC TapaMEeTPhl BXOIHOTO [Ipenenbl nomyckaemomn Pexxum uc-
UCIIBI- CUTHaJa OCHOBHOM TIOTPEIITHOCTH  |[TBITATEIHHBIX
TaHUSI u3Mepenust, % BBIXOJIOB
Hanpsioxenue, Toxk, Koaddunment A;;:;I:&H Pif;;ﬁ;on A B
B A MOTHHOCTH (MomHOCTH) |(MOIIHOCTH)
1 1,0 +1,0 +2,0 + i
2 3xUsom 3xImakc 0,5 (umz.) +1,0 +2,0 + -
3 0,5 (emK.) +1,0 2,0 3
4 1,0 +1,0 +2,0 - +
S 3xUnoM 3xls 0,5 (unn.) +1,0 +2,0 - +
6 0,5 (emx.) +1,0 +2.,0 - +
7 1,0 +1,0 +2,0 - +
8 3xUnoMm 3x0,1l; 0,5 (mHm.) +1,0 +2,0 - +
9 0,5 (emx.) +1,0 +2.,0 - +
10 3xUnom 3x0,051; 1,0 £1,5 +2.5 - +
11 3xUnom 1xImaxc 1,0 42,0 +3,0 - +
12 3xUHoM 1x15 1,0 42,0 +3,0 - +
13 3xUnom 1x0,115 0,5 (un.) +2.0 +3,0 - +
[Tpumeuanus

1 Bpewms usmepenus ycranaBiauBarh paBHoe 10 c. Vi3aMeHeHHe MOrpeiHocTy Ipy IBYX, Tpex
M3MEpEeHMIX He AODKHO npeBbimath 0,1 qomyckaemMoro 3HaueHusl HOTPEIIHOCTH, YKa3aHHOTO B
Ta0nuue.

2 KonHdurypupoBaHue MCIBITATEIEHBIX BBIXOAOB ISl pa0OTHI B OCHOBHOM PEXHME A U TO-
BEepOo4HOM pexkume B npoBoauts cornacuo 1. 3.10.

3 TloBepky cueTuynka MpOBOUTH PU HOMUHAILHOM Harpsbkernu 230 B mm 220 B.

4 TloBepky cuerynka no ucnelTaHusM Ne 11-13 ¢ oxHoda3HON Harpy3Koil mpuU CUMMETPUHU
(a3HbIX HAPSKEHUH MPOBOIUTH MOCIIEI0BATENBHO A KaXaA0M U3 (a3 OTIeIbHO.

5 Jlng oJHOHANpaBIEHHBIX U KOMOMHMPOBAHHBIX CUETYMKOB IMOBEPKY MO HcHbITaHHI0 Ne 4
JUISL IPSIMOTO HaNpaBieHUs] aKTUBHON 3HEPTUU MPOBOJUTH C UCHOIb30BAHUEM HCIBITATENbHO-
ro BeIxoja kaHana 0, a uis oOpaTHOro HamNpaBJiIEHUs aKTMBHOM SHEPIHH - C UCIOJIb30BaHUEM
HCIBITATENBHOIO BBIXOJa KaHaia 1 ¢ 1enbio NpoBepKU (DYHKIIMOHUPOBAHUS MCHBITATEIbHBIX
BBIXO/IOB.

6 Ilpu meprommveckux W BHEOYEPEIHBIX TMOBEPKAaX IOMYCKAETCSI IMOBEPKY IO MCIIBITAHUSM
Ne 1-3 npoBoauts Ha Toke 0,5IMakc. Ilpu 3TOM MOrpemHOCT, U3MEPEHUSI HA MAaKCUMAJIbHOM
TOKE TapaHTHPYETCs CXEMHO-TEXHUYECKUMU PEIICHUSIMH.

4.10.5 OmpeneneHne TOTPENIHOCTH W3MEpPeHHs (PAa3HBIX HANPSHKECHUH MPOBOIUTH TIPU
HOMUHAJIBHOM (6a30BOM) TOKe U KO3 HHUIIMEHTE MOIIHOCTH PAaBHOM €JMHUIIE METOI0M CPaBHEHUS
CO 3HAYEHUSMH HaIPSHKEHUM, N3MEPEHHBIMU 3TAIOHHBIM CUYETYMKOM ITOBEPOYHOM YCTAaHOBKH JJIS
Tpex 3HadeHuil HanpsokeHuid: Unowm, 0,8Unom, 1,15Unom. [IpoBepky mpoBoanTh Ui Kaxaou ¢a-

3bI I[TPU BHAYCHUW HOMHUHAJIBHOT'O HAITPSXKCHUS:

— 57,7 B ans cueTunka ¢ HOMHHAJIBHBIM HanpsbkeHueM 3%(57-115)/(100-200) B;
— 230 B s cuerurka ¢ HOMUHAJIBHBIM Hamnpsbkenuem 3x(120-230)/(208-400) B.
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[MorpemHOCTh M3MEpEHHs HANIPsDKEHUS OU, %, paccuuThiBaTh 1o Gopmyse (5)

U - Uo
Su=—mM "7 100 (5)
Uo
roe ou — OTHOCHUTEJIbHAS MTOTPEITHOCTh U3MEPEHUS HaIpsKeHus, %o,
Uusm  — 3HadeHue (pa3HOTO HAMPSIKCHHS, U3MEPEHHOE MTOBEPSIEMBIM CUECTIMKOM, B;
Uo — 3Ha4YeHHE (Ha3HOTO HANPSHKEHUS, H3MEPEHHOE 3TAIOHHBIM CYETUHUKOM, B.

Pe3ynbraThl MPOBEPKHM CUUTAIOTCS ITTOJIOKUTEIBHBIMHU, €CIIM BBIYHCICHHBIE IOTPEIIHOCTH
u3MepeHus: (GasHbIX HamnpspkeHud He npeBbimaroT +0,4 % Ui cyeTywka TpaHc(hOPMATOPHOTO
BKJItO4YeHus, £0,9 % - 11 cueTunka HenmocpeACTBEHHOTO BKIIIOYECHU .

4.10.6 OmpeneneHue IMOTPEIIHOCTH HM3MEPEHHUs TOKa MPOBOIUTH METOJOM CPAaBHEHHUS CO
3HAUEHUEM TOKAa, U3MEPEHHBIM 3TaJOHHBIM CUYeTYHMKOM. [IpoBepKy MpOBOIUTH ISl TOKA KaXKIOH
JIMHUM TPH HOMUHAIBHOM HampsHDKEHUH, Kod()(HUIIMEHTe MOITHOCTA PAaBHOM C€JIMHHMIIC U JUIA TPEX
3HaueHui Toka: Imakc, lHom, 0,011Hom (Imakc, 2lg, 0,05lg). TTorperiHocts u3Mepenus Toka di, %,
paccuuThIBaTh 10 hopmyiie (6)

. Imm-1Io
ol=——-100, (6)
Io
rae i - IOTPELIHOCTh U3MEPEHUS TOKa, Yo;
Iu3m — 3HaYeHHE TOKA, U3MEPEHHOE MMOBEPSEMBIM CUETUUKOM, A
To — 3HaYEHHE TOKA, U3BMEPEHHOE ATAIIOHHBIM CUETUYHUKOM, A.

[Tpu pabote Ha yctanoBke YAIIC-1 mist cueTdurka HEMOCPEICTBEHHOTO BKIFOUEHHUS JOITYC-
KaeTcsl MPOBOAUTHh MU3MEPEHUs A TOKa B Kaxkaou (aze mpu Tpex 3HaueHus Tokos: 0,5Imakc, lg,
0,051g.

Pe3ynpTaThl POBEPKU CUYUTAIOT IOJIOKUTEIBHBIMU, €CIM BBIYMCICHHBIC IOIPEIIHOCTU W3-
MepeHHs TOKOB HE TPEBBIIIAI0T 3HAYCHUH, YKa3aHHBIX B Ta0muIe 9.

Tab6muna 9
3HAYCHIE TOKA [Tpemensl MOrpenTHOCTH U3MEPEHUS TOKa, %o, i1 CUCTYHKA
TpaHcOPMATOPHOTO BKIIFOUEHUS | HEMTOCPEJCTBEHHOT'O BKIIFOUEHUS

IMakc +0,4 +0,9
0,5Imaxc - +0,9
2l - +0,9
IHoMm (lg) +0,4 +0,9
0,051g - +1,85

0,01lzoM +2,38 -

4.10.7 OmpeneneHne NOTPEIHOCTH U3MEPEHHS YaCTOThI TPOBOJUTH METO/IOM CPABHEHHSI CO
3HAYEHHEM YacTOThI, K3MEPEHHON yacTroTomepoM U3-63 (pucyHok 8), mpu HOMHHAIBHOM HaIpsi-
xenun 230 B, HoMuHaneHOM (6a30BOM) TOKE M KOA(PPHUIMEHTE MOLUTHOCTH paBHOM eauHuue. [1o-
IPEITHOCTh U3MepeHus 4actoThl Of, %, paccuntheiBath Mo Gopmyse (7)

Fmsm — Fo
of =———-100, @)
Fo
rae of - OTHOCHUTEJIbHAS! OTPEIIHOCTh U3MEPEHUS YaCTOTHI, %0;
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Fusm - 3HaueHue 4acTOThl, U3BMEPEHHOE MTOBEPSIEMBIM CUETUYUKOM, ['11;

Fo - 3Ha4YE€HHUE YaCTOThI, U3MEPEHHOE YacToToMepoM U3-63, I'.

Yacroromepom Y3-63 uzmeputs nepuos pasnoro Hanpsbkenus To. [lepexmouaTenu yacto-
ToMepa yctaHoBUTh B cienyromue cocrosaus: METKH BPEMEHMU B cocrosinue «10®», MHO-
YKUTEJIb [IEPMOJIOB B cocrosirue «10%». YacToTy ceT BRIUucIsTh 110 Gopmyie (8)

10
To

Fo , T (8)
rine  To— nmepuoa ha3HOro HANPSHKEHUS, U3MEPEHHBIN YaCTOTOMEPOM, MC.

Pe3ynbrarel IpOBEPKU CUMTAIOT MOJIOKUTEIBHBIMHU, €CIIM NOTPEIIHOCTh U3MEPEHMSI YaCTOTHI
He npesbimaet 0,05 %.

[NCY-4TM.OSM /]
biok
HAIPSDKECHUS 10 (12, 14)
MIOBEPOYHOU
YCTaHOBKHU 7,8
R 43-63
Ul
R2 Kanan b
uo o

R1 C2-33H-1-68 kOm15 %
R2 C2-33H-1-2,2 xOm15 %

Pucynok 8 — Cxema noaxitouenus yactoromepa U3-63 mist usmepeHus 4acToThl

4.10.8 OmpeneneHue MOTPEITHOCTH HW3MEPEHHS aKTUBHOW M PEAKTUBHOW MOIIHOCTH, Ha-
OpsOKEHHUST U TOKa 1L1e1ecO00pa3HO MPOBOJUTh B aBTOMAaTH3UPOBAHHOM PEKUME C NMPUMEHEHUEM
nporpammel «Kougpurypatop COT-4TM» u dopmbl «M3meputensb NOrpeUIHOCTHY, BHEIIHUN BUJ
KOTOPOH MpHBe/IeH Ha pUCyHKe 9.

4.10.8.1 YcranoButh (puaxxku B popme «3MepuTens MOrpenrHoCTH», KaK MOKa3aHO Ha pH-
cyHke 9.

4.10.8.2 B cTtpoke «DTamoH» HaJ KaXKJIbIM HHTEPECYIONUM MapaMeTPOM BBECTH JTATOHHOE
3HaYeHHE, U3MEPEHHOE BHEIIHUM 3TAJOHHBIM CPEJCTBOM, OTHOCUTEIHLHO KOTOPOrO HYKHO BBIYMC-
JIMTH TIOTPEIIHOCTh U3MEPEHUS CUETUUKA.

4.10.8.3 Haxarp kHonky «IIpountaTs U3 mpubopa», pacrnoioKeHHYIO Ha IMaHelId UHCTPY-
MeHTOB reHepaiibHoil ¢popMel. [Ipu sTom «Kouduryparop COT-4TM» npous3BoIUT YTEHHUE NTPUBE-
JICHHBIX B OKHaX ()OpPMBI MApaMETPOB, UX OTOOpaKEHHE B COOTBETCTBYIOIMX OKHAX, YCPEeIHEHHE U
BBIYHMCIICHHE TTOTPEITHOCTH U3MEPEHUS] OTHOCHTEIHHO BBEICHHBIX ATAJIOHHBIX 3HaueHuil. Paccun-
TaHHBIE OTHOCHTEJBHBIE MOTPEITHOCTH MHIUIMPYETCS B COOTBETCTBYIOIIMX OKHAX C pa3MEpHO-
CTBIO «%o».
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Pucynok 9 — ®opma «M3mMepuTenb MOrpemHoCcTH

4.10.8.4 Jlns ompeneneHus MOTPEUIHOCTEH TPYIIBI CUETYUKOB (10 6 MITYK) UX CETEBBIC -
peca HyKHO yka3ath B popme «CHUCOK aapecoBy, yCTaHOBUTH (hakok «I pymmoBast onepauus» u
noBtoputh 1. 4.10.8.3. Ilpu 3TOM BBIUMCIIEHHBIE OTPEIIHOCTH KAXKIOTO MOBEPSEMOr0 CYETUHKA
OyayT 0TOOpakaThCsl Ha OTJCNIBHOU CTpoke GpopMbl «/3MepuTENh MOrPEIIHOCTIY.

Pe3ynbraThl POBEPKH CUUTAIOT MOJIOKUTEIBHBIMHU, €CITU MOTPEITHOCTH M3MEPEHUH aKTHB-
HOW W PEAaKTUBHOW MOIIHOCTH MPSMOro U OOpPAaTHOrO HANpPaBICHHUS HE NPEBBIIAIOT 3HAYEHUH,
MIPUBE/ICHHBIX B Tabmumax 7 u 8.

4.11 OHpCI[eJ'IeHI/IC TOYHOCTH XO0a BCTPOCHHBIX 4aCOB

4.11.1 OmnpexneneHue TOYHOCTH X0J1a YACOB BO BKJIFOUEHHOM COCTOSIHUM CUETYHMKA IPU HOP-
MaJIbHOW TEMIIepaType OKpYy’Karomield Cpeapl MPOBOJUTh U3MEPEHUEM MEPHOa CUTHAIA BpeMsi3a-
JIAIOIEr0 TeHepaTopa Ha HCHOBITATeIbHOM  BBIXOJIE CUETYMKAa COMVIACHO paszjena 5
I'OCT IEC 61038-2011.

4.11.1.1 JIns mpoBesneHUs] MPOBEPKH cOOpaTh CXeMy, NMpHUBeIeHHYI0 Ha pucyHke 10, mpu
9TOM CYETYHK JOJDKEH OBITh MOAKIIOUEH K KOMIbloTepy ¢ ycranoBieHHbIM 10 «Kouguryparop
COT-4TM» no cxeme, IpUBEAEHHON B NpuiiokeHU b. [IpoBepKy NpoBOAUTH IPU HOMUHAIBHOM
HaINpsHKEHUU U 9acTOTe.

4.11.1.2 IloaroToBUTh KOMIBIOTEP K paboTe B COOTBETCTBUM ¢ TpeOoBaHMAMH ILI. 3.8, 3.9.
HACTOSIIEIl METOUKU.

41113 Ilepen HayasioM UCHBITAaHUH, ¢ momoulbio mporpammbel  «KoHpuryparop
COT-4TM», popmbl «KoH(UTYypHpOBaHUE UCTIBITATEIIEHBIX BBIXOJIOB M BXOI0B» HACTPOUTH HCITHI-
TaTeIbHBIN BbIXOJ KaHa! 0 (KOHTaKThl «19», «20» KomoaKK cyeTyrka) Ha (POPMUPOBAHHME CUTHAJIA
KOHTPOJISI TOYHOCTH X0J1a YacOB, KaK MOKa3aHo Ha pucyHke 11.

4.11.1.4 TlocpenctBom ¢opmbl «IIpoBepka TouHOCTH XO0naa yacoB» u3 MeHio «IloBepkay,
BKJIaJKH «PacueT TOYHOCTHM XOJa» MPOUYUTAaTh U 3alIOMHUTH 3aBOJICKYI0 KOHCTAHTY KOPPEKIMH
TOYHOCTH X0/ yacoB (KKTX), BBeIeHHYIO B CUETUHK Ha 3TaIe PeryIupOBKH.
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B5-70
5B
+ -
|
R1
) Y3-63
20 T -,
CyeTunk R?
IICY-4TM.05SMJQ Kanan b
19 I} °

R1 — pesucrop C2-33H-0,25-1,0 kxOm = 5 %
R2 — pesucrop C2-33H-0,25-4,3 kxOm = 5 %

Pucynok 10 — Cxema nmoaxiroueHust 000pyA0BaHUS IS TPOBEPKH TOYHOCTH XOJIa YaCOB

** KondWrypvpoBaH1e HCNbITaTeNbHbIX BbIX0 A

K.OHPHIYpHpOBaHHE | TeneynpagaeHHe H TENE

C i Pexum Kanan 0
ETEBOH | | cnbmarenbHbIX Brixog,
aapec BLIXONOE Konraktw 19.20

Onpeaennaerca
5 BROMOM KoHTp. TOUH.
koHTakT 15,16 #0Aa Macos

Pucynoxk 11

4.11.1.5 YcTaHOBUTH OpraHbl ynpasieHus yactoromepa U3-63 B cieyrolie COCTOSIHUS:

— mnepexmovatenb POJl PABOTHI B cocTosinue «T» (u3mepenue nepuosa mo kanaiy b);

— pyuxy BPEMS MH/I. ycTaHOBUTH B KpaiiHee COCTOSIHHE, Bpalllasl IPOTUB YaCOBOM CTpeE-
KH;

— nepekmovyarens METKI BPEMEHMU B coctosiHne «107y;

— mnepexmoyarens BPEMS CHETA ms/MHOX B coctosinue «10%;

— pyuky YPOBEHb (KAHAJI Bb) ycTaHOBUTB B CE€peUHY CEIMEHTa MEXAY METKOH «+» U
KpaifHUM (110 4aCOBOM CTPEJIKE) COCTOSIHUEM PYUKH.

4.11.1.6 TlpousBecTu M3MepeHHE MEPUOIa BPEMA3aJArOIIEro reHepatopa T MpU MOMOIIH
gactoToMepa U3-63 1 3a1IOMHUTB pe3yabTaT U3MEPEHNUS O YETBEPTOrO 3HAKA IOCTIE 3aISATOM.

4.11.1.7 Tounocts x0/a 4acoB (Aty) paccuutars o hopmyie (9)

T
Atg = < 5 —1{x86400 , c/cyr 9
rome Aty - TOYHOCTH X0J1a 4acOB, C/CYT;
Ts — 3HAYEHHUE ATAJIOHHOIO MEPHOJa CUTHATIa BPEMSA3aJalollero renepaTtopa, KoTopoe
nipu yactote 512 I'p coctasnsger 1953,125 mkc;
Tu — 3HAYEHUE U3MEPEHHOT0 YaCTOTOMEPOM IEeproja CUTHaIa BpEeMs3aJaroliero reHe-

paropa (6e3 ydera KOppeKIIMH TOYHOCTH X0/1a), MKC;
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Kkrx - KOHCTaHTa KOPPEKIIUM TOYHOCTH XOJa, BBEJACHHAS B CUCTUMK HA CTATUH PETyJIH-
POBKHM U ITpounTanHas B 1. 4.11.1.4;
86400 — uncio CeKyHI B CyTKaxX ¢ pPa3MEPHOCTHIO C/CYT.
Pe3ynbpTaThl MPOBEPKH CYMTAIOT TOJIOKHUTEIBHBIMH, €CIIH TOYHOCTh X0JIa YaCOB B HOPMAaJIb-
HBIX YCJIOBHSIX, MOocunTaHHas o ¢popmysie (9), nyume +0,5 c/cyT.

BHUMAHME! Ilocne BHEOUEpEAHON U MEPUOANIYECKON TTOBEPKH BOCCTAHOBUTH 3alIOMHEH-
HbIE T0JIb30BATEJILCKUE TTAPAMETPbI, €CIIM OHU ObUIM U3MEHEHBI B X0/I€ TOBEPKU:

— ckopocTb oOmena o RS-485, . 3.9.6;

— (nar «OpHOHANpaBIEHHBIN PEXXUM ydeTa 1o Moayio» 1. 3.9.8;

— KOH(UTypaIHIo UCIIBITaTeFHBIX BBIXO0B U L poBoro Bxoaa m. 3.10.1;

Boccranosuts nepembruku 9-10, 11-12, 13-14, o0benuHsIONINE [IENU HANPSHKEHUS U TOKA,
€CJIM OHU OBLIU CHATBHI IIEpe TOBEPKOIA.

5 OdopmieHue pe3yabTaTOB MOBEPKH

51 Pe3ynbTaTel MOBEpKU OQOPMIISIFOTCS B MOPSIIKE, YCTAHOBIICHHBIM METPOJIOTHYECKON
CIIy’)k00H, KOTOpasi OCYIIECTBIISCT MOBEPKY, B COOTBeTCTBUH ¢ [Ipukazom Munnpomropra Poccun
ot 02.07.2015 r. Ne 1815.

5.2  TlonmoxxurtenbHbIE PE3yNbTaThl TOBEPKU YAOCTOBEPSIIOTCS HAHECEHHEM 3HaKa MOBEPKU
Ha CUETYMK JIaBJICHMEM Ha HABECHYIO IJIOMOY WJIM CICIHAIbHYI0O MACTUKY U 3aMUChIO B (hOPMYJIsi-
pe, 3aBepsAeMOil MOJMUCHIO TOBEPUTEINIS U 3HAKOM MOBEPKU (OTTHUCK).

5.3 B caywae oTpunaTenbHBIX pe3yabTaTOB MOBEPKU CYETYHK MPU3HAIOT HEMPUTOIAHBIM K
IIPUMEHEHHUIO U HAIIPaBIIAIOT B peMOHT. CBUIIETENBCTBO O MOBEPKE AHHYJIHUPYETCS, BBIITUCHIBAETCS
M3BEIICHNE O HETPUTOTHOCTH K PUMEHEHHUIO M BHOCHUTCS 3aIIMCh O HEMPUTOAHOCTH B (OPMYJISP.

5.4 KpI/ITepI/IeM MMpCACIbHOI0 COCTOAHUS CUHCTYHMKA ABJIACTCA HCBO3MOXKHOCTb WJIM HCILC-
J'IGCOO6pa3HOCTB €To pEMOHTA.

CueTuuK, He OJUIeKAIINI PEMOHTY, U3bIMAIOT U3 00pAIlleHUs U KCIUTyaTalluH.

(M3menenHas pegakuus, A3m. Ne 1
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[Tpunoxxenne A
(oGs3aTenbHOR)

CxeMbl IIOAKIIFOUYCHUSA CUCTUYHNKA K HOBCpO‘lHOﬁ YCTAHOBKE

Cuer4nk
LN A 4R\ g TCU-4TM.OSMII
\/ 1/ 1/ a
10a 12a l4a 86
9 10| 11 12 13 14 88
Brnox
biok Toxa STaJIOHHOTO
CUeTYMKA
1 & 1
0F < 0
@ Z 0
2 1+ 3
- 3
=
g 0 & 2
=
2 & o0 £
=
g 0 =
E RS
m
0 &F & 3
3 & & o
0
2 3
=
2 1 g
%
Biok & 0 g
HAIPSHKEHHs & 2 E
& o0 8
YcTaHOBKa ISl TOBEPKHU "S;
CUETUYUKOB JIEKTPUUECKON ,@ 3 g
sHepruu YAIIC-1M & 0 &
Beixon a3 F— Bxonx a3
branpsoxe il [P L><_1 HanpspKeHHH
IIpumeuanus

1 bnok Toka, 6JI0K HanpspKeHUs U OJOK 3TaJIOHHOTO CUETYMKA BXOAAT B cocTaB ycraHoBKH Y ATIC-
IM.

2 Jlas NOOKITIOUEHHS HECKOJIBKUX MOBEPSIEMBIX CUETYHMKOB (10 6 MITYK) K YCTAHOBKE 110 CXEME PH-
cyHOK A.l HE00X0IMMO OJHOMMEHHBIE LETIN HANPSDKEHUS OJKII0YaTh MapajuleNbHO, a OAHOMMEHHBIE 1ie-
1Y TOKa MOJIKJII0YaTh [10CIE0BATENbHO.

Pucynok A.1 - CxeMa NOJKITIOYEHUS [IETIe TOKa M HAPSHKEHHS CYETUNKA HETIOCPECTBEHHOTO
BKJIFOUEHUS JUTsI OIPEJIENIEHUS TOTPEIIHOCTH U3MEPEHNS aKTUBHOM U PEaKTHBHOM dHEPTrUU ¥ MOIHOCTH
MPSIMOTO ¥ OOPaTHOTO HANPABJICHHS, YaCTOThI, HAIIPSDKEHMS U TOKa

1ICY-4TM.05M/]  Pyxosoocmeo no sxcniyamayuu. Yacme 2. Memoouka nosepku 27



E 000 «TEXHOSHEPI O»

B CueTynk
JI0K «BX0J1 TaHHBIX» TICY-4TM.O5SM T
3TAJIOHHOTO
CYeTYHuKa.
HSHI’ KOHT I/ICHbITaTCJlebIC BbIXO/IbI
*

AP1 1 £ 19 A+

AP1 ® ¥ 20

RP1* —e — L 21
R+

RP1

* & 22

AO1
RO1*

RO1

Lndposoit Bxox

2
3
4
AOL1* 5 —e
6
7
8

— | 15
& 16 +12B

«+12 B»

+12V
+12 'V
+12 vV COM
+12 Vv COM
GND
GND
GND
GND

—) o| O| N[N N OO|W]| R

[Ipumeuanus

1 Jlns moaximo4eHust HECKOJIBKUX MOBEPAEMBIX CUETYMKOB (0 6 MITYK) K OJIOKY 3TaJIOHHOIO CYET-
YHUKa 10 cxeMe PUCYHOK A.l HEOOXOIUMO UCTIBITATENbHBIE BBIXO/IBI KAXKIOTO CUETYHKA MTOAKIIOYUTH K CO-

otBeTcTBYIOIIEl rpynmne Bxoaa aanHbix (IAPN, IRPn. IAON, IROn) Goka 3TanoHHOTO CYETYMKA YCTaHOBKU
YAIIC-1M.

2 O,Z[HOI/IMGHHI)IG OUMEPOBBIC BXOIbI “BxkiroueHue peXrMa IOBEPKM~ HCHBITYEMBIX CUYETYHUKOB
Yy
JOJIDKHBI OBITH 06T>CIII/IH6HBI.

Pucynok A.2 - Cxema NOJKITIOYEHHS UCTIBITATEIbHBIX BBIXO/I0B CUETUMKA HETIOCPEICTBEHHOTO
BKJIIOYEHUS K OJIOKY 3TAJIOHHOTO CUETUUKA JIJIsl IPOBEPKU MOTPEIIHOCTH U3MEPEHUS] aKTUBHOU U
PEaKTUBHOMN 3HEPTUU MPSIMOTO U OOPaTHOTO HAPaBICHUS
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CueT4nk

N\ -
D Ra TICYU-4TM.O0SM /]
%IOa 12a 14a 86
9 10| 11 12 13 14 88
BarTtmerp-cueTunk MK7006
STAJIOHHBIA Biok Toka
1127008
Tz 0
1" o 1A
|2 0
2 & T s
3 o 0
3 ox & lc
MK7006
Biok
HaITpsKCHUSA
1 §% ° 1
U 2 ¥ ° 2
3 & ® 3
0 LF —| 0

Pucynok A.3 - Cxema NOJIKJIIOYEHHS CUETUYMKA TPAaHC(HOPMATOPHOTO BKITFOUCHUS IS
oTpeieNIeHus] OTPEITHOCTH U3MEPEHHS aKTUBHOW YHEPTUHM Y MOIIHOCTH MPSIMOTO U 00paTHOTO
HarpaBJIeHHUs, YaCTOThI, HAMPSKEHUS M TOKA
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N
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11

12a
12

13

14a
14

8a

80
8B

CueTunk

TICY-4TM.05M/T

N

6

4

7

8

BarT™merp-cueTunk

3TAJOHHBIN

1197008

MK7006
bnok Toka

20

1A

20

NENEENENERORN

7L

2’0

2 Ic

MK7006
brok
HaINpsyKEHUs

1
o2

QR XY

—4J 0

o3

Pucynok A.4 - CxeMa NoAKIIOYEHHs CYETUMKA TPaHC(HOPMATOPHOTO BKIIIOUSHUS JJIs
orpezeNeHus IOrPEITHOCTH U3MEPEHHS pEaKTUBHOM 3HEPTruy U MOUTHOCTH MPSMOIO U

O6paTHOFO HaITpaBJICHU
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15 16 17 18
|@ o @l@l

19 20 21 22
I@ @I@ @I

Kon- ens Housip- IIpumeyanue

TaKT HOCTb

15 [udposoii Bxox - [TocTrosstnnoe HampspkeHue ot Of

16 + 1o 30 B

17 RS-485 nmunus B - Munumym +0,3 B npu otcyrcT-
0

18 RS-485 nunus A + BHI ODMETA

19 HcnbiTatenbHplil BBIXOJ Ka- - _ _

20 nana 0 (110 ymonanuio A+) T Umaxkc=30 B, Imakc=50 MA

21 HcnbiTaTenbHBIN BBIXO]T Ka- - _ _

22 Haia 1 (mo ymomuanuro R+) + Umake=30 B, Imaxc=50 MA

Pucynok A.5 - Pacniono)xenue 1 Ha3Hau€HUE KOHTAKTOB KOJIOJIKU CUETYHKA JJIs
nojkIrouYeHus narepderica RS-485, ncnpiTaTeTbHBIX BEIXOIOB, IU(GPOBOTO BXOIa
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[Ipunoxenue b
(pexomeHnayeMoe)

Cxema IMOAKIIOYCHHA CUCTYMKOB K KOMIIBIOTEPY

Cueryuk Nel

Cuerunk Ne?2

Cuerunk NeN

18 17 18 17 18 17
p [ ] [ p p
Rc \\ 1
1 - ‘N~ a >\ | - L
+ i/ Lo e
N N } }—/ NS
Rc
L ¢
L b [ ]
Crangaptasiii kabens USB-mopra Data+ Data- GWG
Kommerorep RS-485
USB-mopt E E USB
IIpeoGpazoBarens unTEpdeiica
-2
[Ipumeyanus

1 Rc - cornacyromuii peauctop 120 Om.

2 MoHTaX BeCTH SKpaHUPOBAHHOW BUTOM MAPOH C BOJIHOBBIM cONpoTHBIIeHHEM p=120 OmMm.

3 Jlomyckaercss mpUMEHEHHME Jpyrux mnpeoOpas3oBateniell mHTepdeiica, odecreunuBaroLx
ABTOMATUYECKOE IEPEKII0YEHHE HaIlpaBJICHUs MEpelayd U yCTOMYMBYIO pabOTy Ha BBIOpaHHOMU
CKOPOCTH.

4 Ecnm npuMeHsieMbIii ipeoOpas3oBarens nHTepgeiica He umeet BeiBoga GWG, o skpan BU-
TOH Maphbl He MOJIKIII0YALTCS K MPeoOpa3oBaTeto, HO 3a3eMJISIETCS CO CTOPOHBI peoOpa3zoBaTers.

5 MHoxecTBeHHbIE coeiMHEHUs 3KkpaHa BuToi napsl ¢ 3emueit HEJIOITY CTUMBI.

6 IlocrosiHHOE HampsHKEHHE MEXTy KOHTaKTaMH «17» u «18» mpu MoAKIIOYEHHOM TIpeod-
pasoBaresie uHTep(eiica, BKIIOUEHHOM CYETYMKE M IpU OTCYTCTBUM OOMEHa MO KaHajly CBS3M
JIoJKHO OBITH He MeHee 0,3 B.

7 TlonspHOCTH HaNMpsKEHUS JT0JIKHA COOTBETCTBOBATH YKa3aHHOM Ha cXeMe.

Pucynok b.1 - CxeMa moIKJIFOUeHUs CIETIYMKOB K KOMIIBIOTEpY uepe3 uuatepdeiic RS-485

Kommnbrorep CYeTunK

uSB YCO-2 C

>0

Ornronopt

PI/IcyHOK b.2- Cxema MOAKIIFOYCHHU A CUCTUYHNKA K KOMIIBIOTCPY UCPE3 ONTOMMOPT
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