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BBeaenmue.

Tpexda3zHblil cueTYNK AESKTPUUECKON IHEPTUH (B JAITBHEHIIIEM CUETUMK) — PUOOP,
o0ecreynBaroInil KOMMEPUYECKUH U TEXHUYECKUH yUeT MOTPeOJIeHUsT AJIEKTPOIHEPIUr B TpeX(ha3HbIX
CETsIX MEPEMEHHOI0 TOKa.

CYeTYrKy YyCTaHABIMBAIOTCA U SKCIUTYaTHPYIOTCS B OBITOBOM, MEIIKO-MOTOPHOM U
IIPOMBIIIJIEHHOM CEKTOpaX. bhITOBbIE CUETYMKHN UCTIOIB3YIOTCS B )KUJIOM CEKTOpe. MesKo-MOTOpHbIE
CUETYMKH MPUMEHSIOT Ha HEOOJBIINX MPOMBIIIUIEHHBIX MPeanpusiTus. [I[poMBIIIICHHBIE CYETYNKY -
CUETYMKHU TPaHC(HOPMATOPHOTO BKIIFOUEHHS - IIPEIHA3HAYEHBI I UCIIOJIb30BaHUS B KPYITHOM
IIPOMBIIIIEHHOM ceKTope. CYETUMKY MOTYT IKCIIITyaTHPOBATHCS aBTOHOMHO WJIM B COCTaBe
aBTOMATHU3UPOBAHHOW CHUCTEMBI cOOpa IaHHBIX O MOTPEOIIEMON AIEKTPUIECKON SHEPTHH.

CueTunku pa3aensroTcs Ha UHAYKIIMOHHBIE U AJIEKTPOHHBIE. DIIEKTPOHHBIE CUETUUKHU
OTIIMYaIOTCs 00Jiee BBICOKOM, 110 CPaBHEHHUIO ¢ MHAYKLIIMOHHBIMU, TOYHOCTBIO U Ha/IEKHOCTHIO. B
OTJIMYHUE OT UHIYKIMOHHBIX CUCTUMKOB, MCHOIB3YIOUINX dJIEKTPOMEXaHHUECKUI MPUHLIUT 1
MPOU3BOISAIIMX TPONOPIHUOHATIEHOE MTPe00pa3oBaHNEe MPOXOIAIICH Yepe3 CYeTUNK MOIIIHOCTH BO
BpalaTeabHOE IBUKECHUE AUCKA, TIPU 3TOM YHCIIO0 00OPOTOB JUCKA COOTBETCTBYET YUTCHHOMN
AIEKTPUYECKOM SHEPTUH, SJIEKTPOHHBIE CYETUYUKU HE COJEpKAT BpallaloNINXcs YacTeld U IPOU3BOIST
npeoOpa3oBaHUE CUTHAJIOB, TOCTYNAIOIINX C U3MEPUTENIBHBIX 3JIEMEHTOB HAPSHKEHUS TOKA, B
MPONOPLUOHANIbHBIE BETUYMHBI MOLUTHOCTH U SHEPTHUU.

B Hacrosiee Bpems 3J€KTPOHHBIE CYETYHKH, KPOME CBOEH OCHOBHOM (PYHKITUHM — y4eT
ANEKTPUYECKOM dHEPrun — 001a1aI0T MHOKECTBOM JIOMOJTHUTENbHBIX (DYHKIUN, KOTOPbIE MO3BOJISIOT
KOHTPOJIMPOBATDH PA3IUYHbIC APAMETPhI KaK AJIEKTPHUUECKON CETH, TaK U PEKHUMbI U COCTOSIHUE CAMOTO
cueTynka. CUMTHIBAHUE IAHHBIX C DJIEKTPOHHBIX CUYETYMKOB MOXKET MPOU3BOAUTHCS HA MECTE
SKCIUTyaTallMH WK JUCTAHIIMOHHO, Yepe3 pa3InYHbIe TUIIBI HHTEP(EHCOoB.

Takum 06pa3om, COBPEMEHHBIN AIEKTPOHHBIN CUETUHK DJICKTPUUECKON SHEPTUH SBISICTCS
CJIO’KHBIM TPUOOPOM, K KOTOPOMY MPEIBABIAIOTCS 0cOObIe TpeOOBAaHUS MPH SKCILTyaTalllH.

[Tocnenyromye Ti1aBbl TEXHUYECKOTO OMTUCAHUS coiepkaT HHGOpMaIio 00 0COOCHHOCTSAX U
JIOCTOMHCTBaxX c4eTuynkoB Mepkypuii 230.



Oco0ennoctu cyeTunkoB Mepkypuii 230.
1.1. CocTaB U CXeMOTEXHHKA.

1.1.1 Cuerunk Mepkypuii 230 npeacraBiser co60i TEXHUUYECKOE pelieHne, odecreunBarolee
peanuzainuio 3a7a4 KOMMEPYECKOr0 Y4eTa JIEKTPOIHEPTHH (C BO3MOKHOCTBIO HCIOIb30BaHUS B
ACKYD) u obmagaer cieayonmMi OTIHYUTETbHBIMU OCOOCHHOCTSIMH:

- pacIIMpEeHHBIN AUAMa30H pabounx TeMIeparyp;
- TEXHOJIOTUYECKHI1 3amac 1o Kjiaccy TOYHOCTH;
- pa3TUYHBIE TUITBI HHTEPQEiica U UMITYJIbCHBIE BBIXO/IbI TO3BOJISIFOT HCIIOIB30BATh CUSTUNKH KaK
aBTOHOMHO, Tak u B cucteMe ACKVYD;
- MaJioe COOCTBEHHOE SHEPTronoTpedIeHuE;
- 1Ba pexxuMa nHaukamuu (cbema napopmanun) ¢ KKU - pyunoit u aBTomMmaTH4IeCKuii;
- €IUHCTBEHHBIN CYETYNK B POCCHY MO3BOISIONIHIA TPEIOTBPATUTH BOZMOKHOCTH XUIICHHUS
3IEKTPOIHEPTUH MTPH HAPYLICHUH (a3upPOBKH MOJKIIOYESHHS TOKOBBIX IIeTIel 0OTHOHAMPaBICHHBIX
CUYETYHKOB.
- CYETUHKH pa3paboOTaHbI C Y4ETOM JOCTHKCHHI COBPEMEHHON TEXHOJIOTUN U MAKCUMAIIBHO
aJaNTUPOBAHbI JAJI1 MacCOBOTO MPUMEHEHUSI.
1.1.2 KOHCTPYKTUBHO CUETUHK COCTOMT U3 CIACAYIOUHX y3710B (pHc.1):
- KopIyca;
- KOHTaKTHOM KOJIOJKHU;
- 3aIIUTHOM KPBIIIKA KOHTAKTHOU KOJIOJKU;
- YCTpOICTBA yIpaBICHUS, U3MEPECHUS U UHIUKAIIH.
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KoHTakTHas konogka

Puc. 1.
YcTpolicTBO ympaBieHus, u3MepeHus u uHaukanuu (manee YYWM) BMecTte ¢ KOHTaKTHOM
KOJIOJIKOW YCTaHABIMBAETCSI B OCHOBAHUM KOPITYCa.
Knonku ynpasiieHns MHAUMKaLMEN yCTaHABIMBAIOTCA B KPBILIKE KOopIyca U cBs3biBatoTcs ¢ Y YU
MEXaHUYECKH.
1.1.2.1 B kauecTBe IaTYMKOB TOKA B CYETUMKE UCIIONIB3YIOTCS TOKOBBIE TPaHC(HOPMATOPHI.



B kauecTBe aTUNKOB HANPSKEHUS UCIIOIb3YIOTCS! PE3UCTUBHBIE IETUTEIH.

CurHanel ¢ JaTYMKOB TOKA M HANPSKEHHS MOCTYMAIOT HA COOTBETCTBYIOLIME BXOJbl aHAJIOrO-
udposoro npeodpaszoareins (AL mukponpoueccopa.

1.1.2.2 ALII mukpomporieccopa MPOU3BOIUT NPEOOpa30BaHUE CUTHAJIOB, IMOCTYMHAIONIUX OT
JATYMKOB TOKA U HANpPSDKEHUS B IU(PPOBBIE KOBI, IPOMOPIHOHAIBHBIE TOKY U HAPSKESHHUIO.

Muxkpomnpoueccop, nepeMHokasi LUPPOBBIE KOMAbI, MOJy4aeT BEIUYHUHY, MPOMOPLHUOHAIBHYIO
MTHOBEHHOM aKTUBHOW MOIIHOCTH. VHTEerpupoBaHHEe MOIIHOCTH BO BpeMeHH HaéT WH(pOpMamuio o
BEJIMYMHE AaKTHUBHOW »5Hepruu. lcmonb3yss COOTBETCTBYIOIIME QJITOPUTMBI, CYETYHKOM TaKkKe
IPOM3BOJIUTCS pacyeT BceX TpeOyeMbIX IMapaMeTpoB.

1.1.2.3 Muxpomnporeccop (MK) ympasiser BceMu y31amMu CUETUNKA U PEaTU3yeT U3MEPUTEIbHBIC
QITOPUTMBI B COOTBETCTBUU CO CIECLUAIM3UPOBAHHOW IIPOIPAMMOM, IMOMEILIEHHONH BO BHYTPEHHIOIO
namsTh MPOrpaMM. YIpaBlieHHE y3JIaMH CUETYMKA MPOU3BOIUTCS Yepe3 MpOorpaMMHble MHTep(hEncHl,
peanu3oBaHHbIE Ha MOpTax BBOojAa/BbiBoga MK:

e 2-x mpoBoaublii UART unTepdeiic 11 CBA3M C BHEITHUM YCTPOMCTBOM;

e 5-x mpoBoansblii SPI untepdeiic 11t CBA3M ¢ FIHEPrOHE3aBUCUMON MAMSITHIO;

e 3-x npoBoaHsblii [2C unTepdeiic i CBA3M C SHEPrOHE3aBUCUMON aMATHIO;

e 3-x mpoBOAHBIH uHTEepdeiic s csa3u ¢ npaiisepom KKU.

MK ycranaBnuMBaeT TEKYHIYI0 Tapu(HYIO 30HY B 3aBHCUMOCTH OT KOMAaHJbI MOCTyHAroIIeH Mo
uHTepdeiicy wiam or TaiiMepa, GOpPMUPYET HMIIYJIbChl TEJIEMETPUH, BEAEeT YYET DHEPruH IO
BKJIIOYCHHOMY Tapudy, 00pabaThIBaeT KOMaHbl, HOCTYIUBIINE 110 UHTEPPENCY, U MPH HEOOXOTUMOCTH
dopmupyer orBer. Kpome naHHbIX 00 Y4YTEHHOW 3JIEKTPOIHEPTHH, B SHEPrOHE3aBUCHUMOM MaMATH
XpaHATCS KaIMOPOBOYHbIE KOA((UIIMEHTHI, CEpUWHBIA HOMEp, BEpCHs MPOTrPaMMHOrO OOecredeHus
cuérumnka T.4. KanuGpoBounbsie K03(pGUIIMEHTHI 3aHOCATCS B MaMATh HA MPEANPUATUN-U3TOTOBUTENE U
3alMIIAI0TCS  YAAJIEHUEM  IEPEMBIUYKH paspeuieHus 3anucH. VI3MeHeHue  KaauOpOBOYHBIX
KO?((UIIMEHTOB Ha CTaJUU IKCIUTyaTallMM CYETUYMKA BO3MOXKHO TOJBKO IOCHIA BCKPBITHS CUETUMKA U
YCTaHOBKH TE€XHOJOTMYECKON NEPEMBIUKH.

MK cuHXpOHM3UPOBAH BHEITHUM KBapIIEBBIM PE30HATOPOM, paboTarommmM Ha yactoTe 6000 kI .

MK ynpasnsier paboroii apaiiepa )KKU no 3-x npoBoaHOMY MocienoBaTeIbHOMY HHTEpdeicy ¢
LENbI0 OTOOpaKeHMsI M3MEPEHHBIX NaHHBIX. PeXMM HHIMKAUU MOMKET H3MEHATHCS IMOCPEICTBOM
KHOIIOK YIIPABJICHUS WHIUKALIUEH.

1.1.2.4 Jlpatieep JKKW wumMeer BCTPOCHHBIH TOCIEIOBATEIbHBIM WHTEpHEHC i1 CBS3U C
YCTPONCTBOM YIpaBJIECHUS U MaMATh XpaHEHHs WHPOPMALUU CETMEHTOB. YCTPOMCTBO YIpaBICHHS MO
nocje0BaTeIbHOMY HHTep(deiicy  3amuchiBaeT HYXKHYIO JUIsl MHAMKALWKW WHGOPMAIUI0 B MaMsTh
npaiiBepa, a IpaiiBep OCYIIECTBIISET JUHAMHYECKYIO BbIIady HH(OpMaIny, MOMEIICHHYIO B €T0 aMATh, Ha
cooTBercTBYIONME cerMmeHThl KK,

1.1.2.5 BJOK ONTPOHHBIX Pa3BsI30K BBIOJHEH Ha OINTONApax CBETOAMOA-(GOTOTPAH3UCTOP U
npelHa3HayeH s o0ecrneueHus rajbBaHUYEeCKON Pa3BA3KU BHYTPEHHUX U BHEIIHUX IIeTel CYETUnKA.

Yepes 060K ONTPOHHBIX Pa3BA30K MPOXOAAT CUTHANIBI HHTEpdelica U TeIeMETPHUUECKUE UMITYIbChI
(MMITyJIbCHBIE BBIXOBI CUETUYHKA).

1.1.2.6 DHeproHezaBUCHMOE 3alIOMUHAIOLIEE YCTPOHCTBO.

B cocrae YYUU Bxoaut Mukpocxema sHepronesaBucumon mnamsatud (FRAM). Mukpocxema
IpelHa3HaueHa [ IEpUOANYECKOTo coxpaneHus qaHHblx MK. B ciiyyae BO3HMKHOBEHMSI aBapUHHOTO
pexuma (“3aBucanue” MK) MK BoccranaBnuBaet ganasie n3 FRAM.

B cnyuae, eciii cueTunK BEAET y4eT CPEAHUX MOIIHOCTEN HA 3aJaHHOM IIEPUO/IE€ UHTEIPUPOBAHMUS,
MacCuMB JIAHHBIX MONIIHOCTEM XpaHUTCA B JAPYrOod MHKpPOCXEME DSHEPrOHE3aBHCHUMOM NaMsTh
(EEITPOM).

1.1.2.7 bnok nutanus BeIpabaThiBaeT HAPsDKEHUS, HeoOXoaumeble it padbotel YYUU. Bee y3b1 u
OOKM  CYeTYMKa BBIMIOJHEHBI HA COBPEMEHHOW »JIIEMEHTHOW 0a3e MW HMMEIT MHUKPOMOIIHOE
noTpebaeHue, Onarogaps dYeMy CTaJ0 BO3MOXHO TIIOCTPOCHHE OJIOKa THUTaHUS CYETYHKa I10
KOHJICHCATOPHOW cxeme. B oTInumuu oT UMITyIbCHBIX | TpaHC()OPMATOPHBIX OJIOKOB MUTAHUS, JAHHBINA
oTiu4aercs 6osee BHICOKOM HaJeKHOCTHIO U 00siee HU3KON CTOMMOCTBIO.

1.1.2.8 VYcTpoiicTBo 0TOOpakeHUst HHPOPMALIUH.



YcrpoiicTBO oTOOpaskeHUst HHGOPMAIIUHU BBIMOJHEHO Ha OCHOBE crieruanusupoBanHoro JKKU. B
HacTosA BpeMs cueTynku Komiuiektytores JKKUW, paccuntanHbiME Ha QyHKIMOHHUPOBAHUE MPU
temmeparypax g0 -40°C.

1.2.Cxema noaKJ/JII0OYEHUS.

Cuerunkn Mepkypuii 230 noaIepKUBaIOT IBYX- U TPEXJIEMEHTHOE BKIIOYEHHE. DTO 03HAYAET, UYTO
MEXy J00bIM (ha3HBIM U HYJICBBIM IPOBOJIAMH CUETUYHNKA MOYKET OBITh MPUJIOKEHO KaK (a3HOe, TaK U
JUHENHOE HanpsKkeHue. BapuaHThl HCIIOIHEHUS CUETYMKOB IO3BOJISIOT OCYILECTBIAThH
HEMOCPEACTBEHHOE U TpaHC(HOpMaTOPHOE MOAKIIOYEHHE KaK [0 HANPSKEHUIO, TaK U 1o ToKy. Hanuuue
JTAHHBIX CBOWCTB Y CUeTYNKOB MepKypuii 230 1mo3BoJIsSeT UX UCIIOIB30BaTh MPAKTUYECKH B JTFOOBIX
YCIIOBHSX KCIITyaTallUH.

Pa3nuunble BapuaHThI CXEM MOAKIIIOUEHUs NIpUBEIeHbI B iprwitoxkenusix 1, 11 u 111

1.3. JlonoJiHUTEbHbIE M BCIIOMOIaTeJIbHbIC (PyHKIMH.

Kpome ocHOBHOI 3aaun 110 y4eTy 3HEpruu B cueTunkax Mepkypuii 230 peann3oBaHO MHOKECTBO
JIOTIOJTHUTEIbHBIX (DYHKIIMMN:

® yYeT U XpaHEHHUE JIaHHBIX O MOTPEOJICHHOM SHEPIUH B MHOTOTapu(PHOM PEXHUME 3a 3aJaHHbIN
IIEPUOJ] BPEMEHU;

yUYeT ¥ XpaHEHHE CPEJHUX MOIIHOCTEN 3a MPOrpaMMHUPYEMbIN UHTEpBal BpeMeHU 1...45 MuH;
BO3MOYKHOCTb y4€Ta U XPaHEHHE JaHHBIX O TEXHUYECKUX MOTEPsX;

U3MEPEHUE BCIIOMOTaTENbHBIX IaPaMETPOB;

BO3MOYKHOCTb YIIPABJICHUs BHEIIHUMU YCTPOMCTBAMU OTKJIIOUEHUS HAIrPY3KH;

BO3MOXHOCTb HaJIMUMs BCTPOSHHBIX YacOB M BEJICHUS XKypHasa COOBITUI, B KOTOPBIX 3aHOCUTCS
BPEMEHA U JAThl BCEX BAKHBIX ONEPALMil CO CUETYMKOM, a TAKXKE N3MECHEHUE COCTOSTHUS
CYETYMKA U CWJIOBOM CETH U T. II.

Bonee nogpoOHO kaxnas u3 GyHKUU OyIeT paccMOTpeHa B JalbHEHIIEM.

1.4. JlocToMHCcTBa M IpeumMyniecTBa cueTYnKoB Mepkypuii 230 mo cpaBHEHHUIO €O CYETYUKAMU
APYrux NpPOU3BOAMUTEJIEH.

B Hacrosiee BpeMs pbIHOK TpeX(a3HbIX AJIEKTPUYECKUX CUCTYNKOB MPEACTABICH PAa3TUUYHBIMU
npoun3BoauTeNIMU. CUETUUKU KaXJI0T0 IPOU3BOIUTENS UMEIOT CBOM 0coOeHHOCTH. OJHAKO
CYIIECTBYIOIIEE IKOHOMHUUYECKOE U MOJINTUYECKOE MT0JI0KEHNE B Poccuy He T03BOJIIET IPOU3BOIUTEISAM
CO3/1aTh CYETUHMK, KOTOPBIN ObI 10 CBOUM TEXHUYECKUM U SKOHOMUYECKHM XaPaKTEPUCTUKAM 3aHSI
JUANMPYIOILEE TIOJI0KEHUE Ha PhIHKE. 3a4acTyl0 MEPEOBbIE IPUHLUIIBI IOCTPOEHUS U
CXEMOTEXHUYECKUE PEUICHNS, IPUMCHEHHBIE B CUETYHKE, IEPEUEPKUBAIOTCS €0 BEICOKOW CTOMMOCTBIO
WJIM OTCTaJION TEXHOJIOTUEN MPOU3BOACTBA, YTO NPUBOJAUT K HU3KOM HAJICKHOCTH U OTKa3aM IIpu
JKCIITyaTalyu.

IIpu cozmanum MOJENIBHOTO psAja cueTYnkoB Mepkypuii 230 yuuThIBaICS ONBIT APYTUX
IPOM3BOUTENEH U IPECIENOBATNCh 3a4aUl CO3AAHUS CUETUYNKA, KOTOPBIH Obl OTJIMYAJICS BBICOKOH
HaJIe’KHOCTHIO, UMEJI COBPEMEHHYIO JIEMEHTHYIO 0a3y, HU3KYIO0 ce0eCTOMMOCTh, Pa3BUTYIO
(YHKIMOHAIBHOCTh ¥ OTBEYAJ BCEM U3BECTHBIM HA CETOJHSAIIHUN I€Hb TPEOOBAHUSM, IPEAbIBIAEMBIM
K Tpex(a3HbIM CYETUYHKAM 3JICKTPUUECKOIN SHEPTHH.

B pesynbTaTe 0611 pa3paboTaH U co37aH CUETUHK, HE UMEIOIIHI B Poccuu aHAJIOTOB 1O
IIPOCTOTE CXEMOTEXHHUYECKOTO UCTIOIHEHUS, U, BMECTE C TeM, 00J1aJaomnii He00X0IMMOn
(YHKLIMOHATIBHON HACBIIEHHOCTHIO.

3TO CTamo BO3MOXKHBIM OJaroapsi UCIOIb30BAHUIO UMIIOPTHBIX KOMIUIEKTYIOIIUX C
MHUKPOMOIIHBIM ITOTPEOJCHUEM BEAYILMX MUPOBBIX MPOU3BOAMTENEH, TakuX Kak Texas Instruments,
STMicroelectronics, Holtek u T.1. Huskoe sHepronorpebiieHue Bcex yacTeil cCueTynKa mo3BOIMUIIO0



UCIIOJIb30BaTh MPOCTOM U HAJISKHBINA OJIOK MUTaHUSA, HE COJIEPKAIIUI BHICOKOBOJIBTHBIX 3JIEMEHTOB,
paboTaroUIMX B UMITYJIBCHBIX PEKUMAaX, XapaKTePHBIX /17151 OJIOKOB MUTAHUS CUETYUKOB JIPYTHX
npousBoauTeneil. KpoMe HafexHOCTH, 3TO AaJI0 €UIe U CYIECTBEHHOE CHUKEHHE CTOMMOCTH CUETYHKA.

CueTurK UMEeT B CBOEM COCTaBE BCETO OJMH MUKPOKOHTPOJIIEP, KOTOPHIA, OJ1arofaps CBOUM
YHUKaJIbHBIM XapaKTePUCTUKaM, PEIIAeT BCe HEOOXOAMMBIE 33/1a4H: U3MEPEHHE BCEX MapaMeTpOB
CUJIOBOI1 ceTH, y4yeT MOTpeOICHHON SHEPT UM, yIIpaBieHHe OJIOKOM MHANWKAIMH, YIIpaBiIeHHEe 0OMEHOM 10
BCEM BHJIaM UHTEep(DeiicoB, BEIEHUE YAaCOB PEATbHOTO BPEMEHH U KaJleHAaps U T.J1. DTO TaKxKe
MO3BOJIUJIO CYILIECTBEHHO CHU3UTh CTOMMOCTh CUETUYHKA MPHU 00sIee BHICOKOW HAZIeKHOCTH, MTOCKOJIBKY
M3BECTHO, YTO YBEJIIMUEHHUE YNCIIA UCIIOJIb3YEMBIX B YCTPONWCTBE AJIEMEHTOB IPUBOAUT K YMEHBIIEHUIO
HaJIe)KHOCTH BCErO YCTPOMCTBA.

M3mepeHune Bcex mapaMeTpoB BEAETCS ¢ UCTIOIb30BAHUEM MIPUHLIUIIOB HU(POBOM 00paboTKH
curnanoB. HapamuBanve GyHKIIMOHATBHBIX CBOMCTB CYETUMKA, TIO KEJIAHUSIM 3aKa3YMKOB C Pa3INUHbIX
sHeprocucteM Poccun, mpoucxoausio B OCHOBHOM 3a CYET UCIOJIb30BAHUS IIPOTPAMMHBIX pecypcoB 0e3
HapalMBaHUs anmnapaTHOW YyacTH. DTO MO3BOJIWIO B 3HAUUTEIbHON CTENEHN YHU(DUIIUPOBAThH
MOJIENIBHBIN PsJl cueTYuKoB Mepkypuii 230, 4To TakxKe OJIaronpuaTHO CKa3bIBACTCs Ha XapaKTEPUCTHKAX
cuerynka. [Ipyu mpon3BOACTBE CUETYUKOB UCIIONIB3YeTCsl YHU(DUIIMPOBaHHAS ITeYaTHasI 1jaTa. 9To
MI03BOJISIET TPOM3BOIUTEIIO UMETh Ha CKJIa/ie OAa30BbIi 3a1ac 3J1€MEHTOB, KOTOPBIH 00ecrieynBaeT
BO3MOXXHOCTh MPOM3BOJICTBA BCEX BO3MOXHBIX BAPUAHTOB HCIIOIHEHUS CYETYUKOB, OT OBITOBBIX J10
MPOMBIIUICHHBIX. [Ipy MOCTYyIJIEHUH U BBIIOJTHEHUH 3aKa3a, KOHKPETHBIN BapHaHT UCIIOJHEHUS
CUETYMKOB MPOU3BOJUTCS ITyTEM YCTAaHOBKH/HEYCTaHOBKHU AJIEMEHTOB Ha ME€YaTHOM TuI1aTe 1
COOTBETCTBYIOIIEH HACTPONKH IPOrpaMMHOT0 oOecrieueHus cueTunka. [Ipon3BoAUTENIO HET OOMbIIe
HEO0OXOIUMOCTH MPUOOpETaTh KOMIUIEKTALIMIO MTOJI KOHKPETHBIN BapUAHT UCIIOJHEHUS CUETYUKOB U O]
KOHKPETHBIN 3aKa3, KaKk IPaBUJIO, CO CKAThIMU CPOKAMM, MEHAThH Ha X0y MOCTaBIIMKOB U T.1.

Taxxe MHOTO BHUMaHUS ObUIO YJIEJIEHO TEXHOJIOTUYHOCTH CO3/1aBaeMOoro cueryrka. CUeTyuK
Mepxkypuii 230 He cOEep>KUT HU OJHON peryinpoBouHoi no3unuu. KanubpoBka n HacTpoiika cueTunka
MPOU3BOIUTCS 3JEKTPOHHBIM CIIOCOOOM IO MHTEpdEICyY, TyTeM 3alliCH B TaMATh CUETYHKA
HeoOxoaumoit napopmanuu. [Iporece mpou3BoACTBa CIETYNKOB B 3HAYUTEITHLHOW CTEIIEHU
AaBTOMATHU3UPOBAH, UYTO MMO3BOJISIET CHU3UTD BIUSHUE «UEJIOBEUYECKOro (haKTOpa» Ha KaueCTBO
BBIMTYCKaeMOH MPOAYKIIUU. Y CTaHOBKa Ooiee 95% 31eMeHTOB Ha IeYaTHOM II1aTe BelIeTCs Ha
aBTOMaTH4eCKuX JUHUAX SMD-MoHTaXXa 3apyOekHBIX Tpou3BoAuTenei. KamnOpoBka, HacTpoiika u
MIOBEPKA CYCTYMUKOB NMPOU3BOIAUTCS TAK)KE aBTOMATHYECKUM CITIOCOOOM Ha CIIEUAIbHOM 000pYIOBaHUH.
OTO CyIIECTBEHHO CHUKAET HAKJIAIHbIE PACXO0/1bl, BKIIFOYAEMbIE B CTOUMOCTh CYETUMKA, U BMECTE C TEM,
OIISITH K€ TIOBBIIIAET €r0 HA/IEKHOCTb.

Beuny QyHKIIMOHANBHOM HACHIIIICHHOCTH CUETYMKA, 0COOBIC TPEOOBaHUS OBLIN MPEABSIBICHBI K
uHTepdeiicam. Mepkypuii 230 MOKeT UMETh B CBOEM COCTaBE JII000H THIT HHTepdeiica: mPOBOIHbIC
CAN wmm RS-485, ontuueckuii uatepdeiic IrDA, narepdetic, odecrneunBaronuii 0OMEH 1Mo CucTeMam
coTOBOH cBs13M (10 TexHonoruun GSM) unu 1o cuioBoii cetu. HecmoTpst Ha paznuuus, mpUCyIine
pa3HbIM THUIIaM UHTEp]EcoB, s BceX TUIIOB HHTepdelica mpeaocTaBieHa BO3MOXKHOCTh
UCIIOJIb30BAaHUsl OJHOW M TOM )K€ CUCTEMBI KOMaHA. B 3aBMCMMOCTH OT Ha3HAYEHUSI U UCIIOJIb30BaHUs
CYETUYHKA, TIepeueHb HHTEP(HEHCOB MOKET BAPHUPOBATHCS, HO B COCTaBE JI00OTO cYeTunka MepKypuid
230 Bcerga uMeeTcs MPOBOIHOM HHTEpQEiic, KOTOPBIH MO3BOJISET B JTF000E BPEMsI BKIIIOUUTH
JKCIUTyaTupyemMbiii cueTunk B coctaB ACKYD. B nporiecce ycTaHOBKM cUeTYHKA HA OOBEKTE,
NPaBUIBHOCTD MOJKIIOYEHHUS CUSTUYMKA MOXKET OBITh IPOKOHTPOJIMPOBAHA 10 MOKA3aHUSIM
BCIIOMOTATEJIbHBIX MapaMeTpoB, cunTbiBaeMbix ¢ KK nmu o uaTepdeiicy. mes ¢ coboii mepeHoCHOM
kommbioTep U IrDA B coctaBe cueTunka, IpsMo Ha 00ObEKTE B pealibHOM BPEMEHU MOXHO YBUICTh
noQa3Hyio BEKTOPHYIO IUarpaMMy HaIpsKEHHM, TOKOB U MOIIIHOCTEH.

Taxum oOpaszom, cuerunk Mepkypuii 230 0651a1aeT BBITOAHBIM COOTHOIICHUEM HaJIeKHOCTh-

(G yHKIIMOHAJIbHOCTh-KayeCTBO-1[€HAa 110 CPaBHEHHUIO CO CUETUYMKAMHU IPYruX mpousBoauTeneil B Poccuu u
MUDE.



Cuerunku Mepkypuii 230 ¢ BHeIIHUM TApuPUKATOPOM.

2.1 Knaccupuxarop Tpex(da3HbIX C4eTYHKOB ¢ BHCIIHUM TapupUKaTOPOM
«MEPKYPHI 230 AR — XX C(R)ILGD»,rze

MEPKYPUII — Toprosast Mapka cuéTumKa;
230 — cepus CUETUHKA;
AR — Tun u3mepseMoi 3Heprun, a UMEHHO:

A — aKTUBHOM 2HEPruy;

R — peaktuBHOM 3HEpryy;
XX — Moaudukanuy, NoapasaensieMble 110 TOKY, HAPsSKEHUIO U KJ1acCy TOUHOCTH, IPUBE/ICHBI B
tabnure 2.

Tabmua 2.

Monudukar | Knacc Tounoctu Kiace Tounoctu HomunansHoe [HoMm, (Imax),
15078 MIpY U3MEPEHUH MIpY U3MEPEHUH HanpspkeHue, B | A

CYETUHUKOB | aKTUBHOM DHEPrUU pPEaKTUBHOMN SHEPrUuun

00 0,5 1,0 3*57,7(100) 5(7,5)

01 1,0 2,0 3*220(380) 5(50)

02 1,0 2,0 3*220(380) 10 (100)

03 0,5 1,0 3*220(380) 5(7,5)

CILG — unTepdeiicel, a UIMEHHO:

C — «CAN» umu R — «RS-485»;

I — «IrDA» (orcyrcTBue I — oTcyrcTBUEe «ITDAY);

L —monem «PLT» (orcyrctBue L — oTcyTcTBHE Mogema «PLT»);

G — mozeM «GSM» (otcyrcTBue G — oTcyTcTBHE MoaeMa «GSM»);

D — BHemHee nutanue (0TcyrcTBUE D — OTCYTCTBUE BHEIIHETO MTUTAHMS);

2.2 OyHKIUOHAJIbHbIE 0COOEHHOCTH.
2.2.1 Yyer sHeprum.

Cuerunku Mepkypuii 230 ¢ BHEITHUM Tapu(UKATOPOM SBISIOTCS MPOCTEHIIMMU U3 MOAEIHLHOTO

psana cuetunkoB Mepkypuii 230. OH1 00ecTieunBarOT yueT aKTHBHOM MIJIM aKTUBHON U PEaKTUBHOMN

SHEPTUU MPSMOTO HAMPABJICHUS HAPACTAIOLINM UTOT'OM BCEro OT cOpoca nokazanuii cuetunka.(Puc.2).

3ameuanue 1. COpoc moka3zaHU CYETIMKA BO3MOXKEH KOMaH 101 10 uHTepdeiicy. B cueTunkax ¢

Bepcueil mporpamMmmHoro obecredenus panee 2.1.0. nanHas oneparus Oblia JOCTyHA Ha 2 U 3 YPOBHSX
noctyna. Haunnas ¢ Bepcun 2.1.0 cOpoc moka3zaHuii cueTIMKa BO3MOXKEH TOJIBKO Ha 3 ypOBHE JOCTyIa

(c yCTaHOBJICHHOM TEXHOJIOTUYECKOM MepEeMbIUKOi).
CueTunKy MOTyT 3KCIUTyaTUPOBAThHCS B OAHOTAPU(PHOM HJIM MHOTOTAPHU(PHOM peKUMaX.

[epekmtouenne Tapru@oB B MHOTOTapu(HOM PeXUME IPOU3BOIUTCS KOMaHI0M 1o nHTepdeiicy Ha 2

YpOBHE JIOCTyTa (YPOBEHb YHEPTOCHAOKAIOIIEH OpraHu3aIum).



B Jneprun

wspmﬂ '_ SBQJMKCHDUBGHHI:IE A3HHBIE

AMnopT A akcnopT | R umnopT | R akcnopt | Aumn. 1. | Awumn. 2. | Amn. 3.
Tapueg 1 [000046.931  ‘Het nanHenc 000014858 Het naHHbx
Tapud 2 {00001 3,858 .HBT AaHHerx 000000092 |Het AaHHLx
Tapucg 3 |000000.067  Het agHAer 000000000 HeTt oaHHe:x
Tapud 4 |000000.000 HetasHAex 000000000 Het naHHEX
Ciyrra 000060655 Het nanHers 000014949 HeT naHHex

MaTtepu

HAKOIMNMNEHHAA 3HEPTHMA

T N

Puc.2

B mamsTu cueryrka 3HaYeHHsI HAKOTIJICHHOW YHEPTHH XPAHATCS B YHCIIAX U3MEHEHUS COCTOSHUS
UMITYJIBCHBIX BBIXOJIOB CUETUMKA B OCHOBHOM pexume pyHkunonupoBanus. [Ipu oroOpaxenun
3HaueHu# yarenHoi suneprun Ha JKXKU, naHHbIe BBIBOASTCS ¢ TOYHOCTBIO 10 COTHIX o€l KBT*u
(xBap*u) ¢ yuerom okpyraeHus. [1o uatepdeiicam (kpome oOMEHa IO CUITOBOM CETH) TAHHBIE BBIIAFOTCS
¢ pazpemenneM 1 Br*u (1 Bap*u) Takke ¢ yueToM OKpyTJICHUS.

CueTuunk Bceraa MPOU3BOAUT yUET M BbIAAUy NaHHBIX MO SHEPTUU ¢ Koddummenramu
TpaHcQOopMaIiK 110 TOKY U HANPSKEHHUIO, PAaBHBIMHU 1, T.€. y4eT BeJeTCs 110 JAaHHBIM MOLTHOCTEH,
peabHO MoJJaBaeMbIX Ha BXOJI CUETYHKA.

KoncTanTa nepenonHeHust BRyTPEHHUX PETHCTPOB CUETUHKA, B KOTOPBIX BEJETCS YUET SHEPTHUH,
orpanununBaetcs paspsaaHoctsio JKKU u pasaa 1000000,000 kBT*u (kBap*u). [Ipu gocTrKeHNH JaHHOTO
3HAYEHHS COOTBETCTBYIOLUI PETUCTP yUyeTa [0 JaHHOMY Tapudy oOHymseTcs.

Canenyet otmeTuTh, uyTo Ipu MHAMKanuu Ha JKKU 3nauenus sneprun mesee 999999,995
kBT*u(kBap*u) He3HAUAIIME HYJIU TaCSITCS, PU WHIWKAIIMU 3HAYEHUS PAaBHON U OOJIBIICH BETMYUHBI —
UHIUIUPYIOTCA. DTO O3HAYaeT, YTO MPHU WHAMKALUY 3HAUYCHUS SHEPTHH 110 JI000MY U3 TapruQOB B
nuarazone 999999,995 ...999999,999 kpr*u(kBap*u) na JKKU Oynet nHANIIUPOBATHCS YUCIIO
«000000,00%.

[Tpu cuntsiBanuu ¢ JKKUW yarennoi sHeprun mo cymme TapudoB ¢ 3HaUeHHEM OoJiee ueM
999999,995kB1*u(kBap*u), 3HAUCHHE CTApIIETO pa3psaa MHANLUPYEMOH BETUYUHBI JOJKHO OBITh
YCTaHOBJIEHO IO MMOKa3aHUAM CYMMHPYEMbIX TapuQOB.

2.2.2 3MepeHne BCIIOMOTaTeIbHbIX TapaMeTPOB.

CYeTuyrKH ¢ BHEIIHUM TapH(PHUKATOpPOM obecrieunBaioT u3mepenue, Beioa Ha JKKU u
BO3MOXHOCTb CUMTATh 110 MHTEP(ENCY CIEAYIONINX TapaMeTPOB: aKTUBHAs MOIIHOCTS (P,
Br),peaktuBHas MourHocTs (Q, Bap), moiHast MOITHOCTS (S, BA), k03 puuneHT MOIHOCTH, YTiIbl
Mexay (pazHbiMu HanpsbkeHUsIMU (Tpan), Hanpspkenue (B), Tok (A), wactora cetu (I'm).(Puc.3)



i‘,“lo!‘ll/]_l'op |— 35¢MKCHDDBBHHbIE AO3aHHBIE

HaumeHoeaHue Pazal | Pazal | Pazal Cymma
tMowHocTte P, BT 16E,BE0 0,000 0,000 166,660
WMowHocTe O, Bap 162,750 0.000 0.000 162,750
MowHocTe 5, BA 226,060 0000 0000 226,060
Koagh. MOWHOCTH 0,737 0,000 0,000 0,737
Hron, rpan 317,454 0.00o 0.00o 317.4584
Hanpa#weHuea, B 225,23 0.0a 0.0a
Tok A 1,003 0000 0,000
YactoTta, 'y, 50,02
Hron m-oy .1 W 2.rp. —
Yroam-og . THW3rp. —
Hronm-oy . 2 W 3.rp. —

BakTop nonyoi MoLyHoeT™ Moibasyas saK70pHAA ANArPAMME
Jrm——
F

W | aF
- + 1P
- + -

I — —

uc
HANPAHEHME  e—— TOK, e—
Puc.3

3ameuanue 2. Yron Mex1y HalpsDKEHHEM U TOKOM B KaX101 (paze MOXKeT OBbITh pacCUMTaH 4epe3
KO3(PHUITMEHT MOIITHOCTH .
3ameuanue 3. Ilepuon pacuera U yCpelHEHUsI MapaMETPOB paBeH 64 repuojam CETH.

2.2.3 Oro6pakenne nHpopmannu Ha XKKU (mpunoxenue V).
Ha JKKM cuetunka BBIBOISTCS:
® YKUCJIOBOE 3HAYCHHE YYTEHHOW PHEPTrUU C TOYHOCTBIO JI0 COTHIX JOJIEM COOTBETCTBYIOIICH
pa3MepHOCTH;
® 3Ha4YEHUs Pa3MEPHOCTH OCHOBHBIX M BCIIOMOTATENbHBIX MapameTpoB (kBt*u, kBap*u, Bt, u
T.J).
nukrorpamma tapudos (T1,T2,T3,T4, Cymma)
nukTorpamma a3 (Paza 1,daza 2,Pa3za 3)
MUKTOTpaMMa BHUJIa SHEPTUH (aKTUBHAS, pEaKTUBHAs)
napamerpsl Moaema (XXXX —xx, rae XXXX — uaeHTH(PUKAIMOHHBI HOMEp Mojema
CUJIOBOM CETH, XX - HOMEp IMOJCETH);
® [IHUKTOrpaMMa YpOBHS CUTHAJIa MOJIEMA.
e koj ommbOku (E-XX);

CueTurK MMeeT BCTPOEHHYIO CUCTEMY caMoJIuarHocTuku. [Ipu oOHapyXeHUN CUETUUKOM KaKHX
— smbo HeucnpaBHocTed, Ha KKW wmuaumupyercs kox ommbOku (E-XX) m muraer ¢ mepuoiom
ob6nonenust uaaukauu.(Tabmuia ommbOoK nMpuBeIeHa B IPUIIOKEHUH V.)

[To yMOT4aHUIO CYETYMK HAXOAUTCS B aBTOMAaTHUYECKOM PEXHUME WHAMKAIUY YYTCHHON SHEPIHUU.
g texymiero tapuda nukTorpaMma Ttapuda ropUT MOCTOSHHO, Ui HETEKYIIET0 MHUTaeT ¢ MepHOIOM
OOHOBNICHHMSI WHAWKAaUWH. B oxHOTapupHOM pexuMe ydeT OSHepruu Benerca o Tapudy 1 wu
otoopakaercst Ha XKKU ¢ mukrorpammoii «CymMmay, Kak B aBTOMaTHYECKOM TaK U B PYYHOM PEKHUMAX.
Konblio BBIBOIUMBIX MapaMETpPOB B MHOTOTapU(PHOM  pEXHME MOXKET OBITh 3alporpaMMHUpPOBAHO
pa3zenbHO AJ aBTOMATUYECKOTO0 U PYYHOT'O PEKHUMOB.

Otob6paxenue nadopmarun Ha JKKM 0CHOBHBIX U BCIOMOTATENbHBIX MTAPAMETPOB MPOUCXOIUT C
MOMOMUIBIO JIEBOM M IpaBoi kiaBuill. OCHOBHBIE MapaMeTPhbl OTOOPAKAIOTCS Ha KHUIKOKPUCTAILITHYECKOM
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UH/INKATOpE C MOMOIIBIO JIEBON KJIABUIIIM, 3 IMEHHO 3HAUY€HUs MOTPeOIeHHONW aKTUBHOM (peakTUBHON)
AJIEKTPUUIECKOM IHEPTUH IO KaXA0MY Tapudy (710 yeThipex Tapu@oB) U CyMMY 1O BceM Tapudam.

IIpy HaxaTuy J€BOM KJIABUILIM IMPOUCXOAUT CMEHA MHAULUPYEMBIX 3HAUYEHUI 10 HAUMEHOBAHUIO
BBIIICYKA3aHHbIX IapamMeTpoB. PeXWM WHIUKAlMM OCHOBHBIX I1apaMEeTpOB MOKET ObITh THOKO
3amporpaMMHUpoBaH 1o uHrepdeiicy. imeercs 2 pexxuma MHAUKAIMHM - aBTOMATUYECKUW U pydHOU. B
ABTOMAaTHYECKOM PEKHUME JUIMTENbHOCTh WHJWKAIlUM 3HAYEHUW YYTEHHOW JHEPIrHUU IO TEKYIIEMY U
HEeTEeKylleMy TapudaM MporpaMMHpyeTcsl pasleslbHO B jAuamaszoHe 5...255 cexkyna. Takxxe
nporpaMmmMupyeTcst mepuoji oOHOBJICHUS WHIWKAIMU B auamnazone 1...255 cexkyHn. JlanHas (yHKIuUs
MOXET OBITh TOJIe3Ha MpPHU OHKCIUTyaTallMM CYETYMKAa B YCIOBHSX OTPHLATEIBHBIX TEMIEpPaTyp
OKpy’Karolen cpeasl. Mimeercss BO3MOXKHOCTh MPOrpaMMHUPOBAHHUS JUIMTEIIBHOCTA TaliM - ayTa BO3BpaTa

B aBTOMATHYECKUI PEKUM MHIUKAIIMH [IPU OTCYTCTBUU HaxaTus kiasumu. (Puc.4)
2| KOHOUITYPATOP

NapareTpel  Perynkpoeka  OkHO  TOMOWE

D@ wlE 88 wew X =

H Muguraums E]@
WHOWMKALMA
ABTOMETHUECKME PEXRWM MHOWKALMM SHERMMK
ARTITBIAT PEARNTIIEAT
™ Tapudg 1
™ Tapud 2
WV Tapud 3 [~ Tapudg 3
[~ Tapub 4 [~ Tapud 4
W Cyrra W Cyrira
™ Tex notepu ™ Tex. notepu
PYUHOA pESKUM MHOMKELMKM SHERMHM
AXTIIBAST PEAKTIIBEIAT
¥ Tapudgp 1 [~ Tapug 1
W Tapud 2 [~ Tapudg 2
W Tapud 3 ™ Tapud 3
[~ Tapudg 4 [~ Tapudg 4
¥ Cyrra ¥ Cyrra
[T Tex notepw [T Tex notepu
MapameTp JHaYeHue, ©

Mepyon MHOKKSLHK

FIHOMKALMA TeEKYWErD TEpMGa 45

MHAMKEUMA HETeKYWEero Tapkda 15

TaiM-ayT E0ZBPaTA B SET-[ PEXUM 255

—_—
Puc.4

BcenomoratenbHble mapamMeTpbl 0TOOpa)katoTCs Ha )KUJIKOKPUCTAIIIMYECKOM HHAUKATOpE C
IIOMOIIIBIO npaBoﬁ KJIaBUIIIHW, 4 UMCHHO:

- I3MEPEHHOE 3HAYCHUE aKTUBHOM, PEAaKTUBHOM U TTOJTHOW MOIITHOCTH B K101 (ha3e u 1o cymme
as;

- HaMpsDKEHHE B Kaxa0u (asze;

- YOI MEXKAY (pa3sHBIMU HAIPSDKEHUSIMH,

- TOK B Kaxa0i (a3ze;

- cos @ B Kax0i (paze u mo cymme das;

- YaCTOTa CEeTH.

[Ipu nuTensHOM HaXKATHH MPaBOW KJIABUIIH (OoJee 1 CeKyHIbI) MPOUCXOTUT CMEHA
VMHAUIMPYEMbIX 3HAUEHUH 110 HAUMEHOBAHUIO BBIIICYKAa3aHHBIX MapamMeTpoB. [Ipu KopoTKoM Ha>kaTUU
IPOMCXOTUT CMEHA MHAMLMPYEMbIX 3HaYCHUI BHYTPHU MapaMeTpa, B 3aBUCUMOCTH OT HOMepa (pa3bl.

[Ipu uHIMKALKMK BCIIOMOTaTeIbHBIX apaMeTPOB, AJIs KaXKA0ro napaMerpa (Kpome yriioB MEXIy
¢azupiMu HanpspkeHussMK) BBepxy JKKW uHIuImpyercst KBapaHT, B KOTOPOM HAXOAMUTCS BEKTOP
IIOJIHOW MOIITHOCTH.

2.2.4 JlonoysHUTENbHBIE (QYHKIIUH.

2.2.4.1 Jlns npenoTBpallleHUs] XUIIEHHS JIEKTPOIHEPTUH, TyTEM U3MEHEHHUS OIS PHOCTH
IIOAKIOYECHUA CUIIOBBIX ueneﬁ, HMCECTCA BO3SMOXKXHOCTDb MPOTPaMMHUPOBAHHUA PCKMMA CYMMHUPOBAHUA (1)3.3
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110 MOJTYJIIO (aKTUBHAsS HEPTUsi OOPATHOTO HANPABICHHUS CYMMHUPYETCS K aKTUBHOM SHEPTHU IPSIMOTO
HalpaBJICHUs], pEAKTUBHAs SHEPTUS -aHATIOTUYHO).

2.2.4.2 Cyetunku 00eECIIEYMBAIOT BOZMOKHOCTD YIIPABICHHSI BHEIIIHUMHU YCTPOWCTBAMHU
HOJKJIFOYEHUS/OTKIIIOYEHUS HArPY3KH.

VYnpaBieHne Npou3BOAUTCS ITyTEM U3MEHEHHS COTIPOTUBIICHUS (COCTOSIHUS
Pa30MKHYTO/3aMKHYTO) BBIX0/a (KOHTAKTHI 21, 26) cueTunka. JlaHHBIN BBIXOJI MOKET HAXOAUTHCS B
OJTHOM U3 JIBYX PEKHUMOB: TEJIIEMETPHS PEaKTUBHOM 3HEPTUH MPSIMOT0 HAIIPaBIICHHsI/ yIIpaBIeHHUE
Harpy3Koi.

NMeroTcs Tpu pexxuMa yIpaBJICHNs HATPY3KOM:

- KOMaHJI0# 1o uHTepQeiicy «BKIIOYUTH/BBIKIIOUYUTh HATPY3KY»;

- KOHTPOJIb TPEBBIIICHUS YCTAHOBICHHOTO JUMUTA AKTUBHOM MOIIIHOCTH MPSIMOTO

HaIpaBJICHHUS;
- KOHTPOJIb IPEBBILICHNS YCTAHOBJICHHOTO JJUMHUTA aKTUBHON SHEPTUH MPSIMOTO HAIIPABICHHS

0 TeKymemy Tapudy.

N3menenne Bcex peKMMOB M ITApaMeTPOB YIIPABICHUS HATPY3KOH MTPOU3BOAUTCS 110 HHTEp(DEcy
¢ IISBM Ha 2 ypoBHe noctyna. UteHue napameTpoB YIIpaBJICHUs Harpy3Koi BO3MOKHO Ha 1 u 2
YpPOBHSX JocTyna. B kauecTBe TEXHOJIOTHYECKOIO MPOrPaMMHOTO O0eCTIeueHUsI UCTIONb3YETCs
«Konguryparop Mepxypuit 230».

3ameyanue 4. PacrionoxeHne KOHTAKTOB MpuBeeHo B npriioxkenusx LILIIIL

2.2.4.2.1. BximtoueHne/BBIKIIOUEHNE HATPY3KH KOMaH 10 10 HHTepdency

[Tpu OTKIIIOYEHNHU HArpy3KU KOMaH0U 10 UHTEpdeicy, BKIIOUEHNE HArPy3KU BO3MOXKHO TOJIBKO
1I01a4e KOMaH/pl BKIIIOYCHUS HATPY3KH.

2.2.4.2.2. BxiroueHue/BBIKIIIOYEHNE HArPYy3KU IPU KOHTPOJIE 3a MPEBbIILICHUEM JIUMHUTA
MOIIIHOCTH.

IIpu 3HaUE€HNN aKTUBHOI MOIIHOCTH NPSMOI0 HalpaBJIEHUs BBILIE 33JaHHOTO JINMUTA
CYETUHK TIEPEBEACT BHIXO (KOHT. 21,26) B MONOKEHNE OTKIIOUEHUS HATPY3KH.

[lonbITKa BKJIIOUEHNS HArpy3Kd BO3MOKHA IIPU MEPE3AyCKe CUETUNKA, KOMaHA0M 110
uHTepdeiicy, 1M00 yCTaHOBKOW HOBOTO 3HAUEHMSI IMMUTA MOIIHOCTHU. [Ipy 3TOM, €cii IMMHUT MOLITHOCTH
IIPEBBILIEH, TO Harpy3Ka CHOBA OTKJIIOYAETCS.

Kpowme Toro, monsITka BKIIOUYEHUS HATPY3KU IPEATPUHUMACTCS KaXKABIN pa3 IOCIe OKOHYaHUS
IPEBBILICHHS] IMMUTA MOIIHOCTH.

Ecnu cuetunk QyHKIMOHUPYET B p&KUME CYMMHUPOBaHHUS (a3 o MO0 (AKTUBHAsS SHEPTUsl
00paTHOTO HANPABJICHUS CYMMHPYETCS K aKTHBHOM 3HEPTUH MPSIMOT0 HANIPABICHHUS ), IIPU KOHTPOJIE 32
IIPEBBINICHUEM JTMMHUTA MOIIHOCTH MCIIOJIB3YETCSI MOYJIb AaKTUBHON MOIIHOCTH.

2.2.4.2.3. BxiroueHue/BBIKIIOYCHNE HATPY3KU IPU KOHTPOJIE 33 MPEBbIILICHHEM JIUMUTA SHEPTHH.

[Ipu 3HaYeHUM YITEHHOW aKTUBHOM YHEPTUU MPSIMOTO HAIIPABJICHHS OOJIBIIE 3aJaHHOTO
JMMHTA SHEPTUH 10 TEKYIEMY Tapudy, CUCTUHK NepeBeieT BHIX0 (KOHT. 21,26) B monoxeHue
OTKJIFOUEeHHU Harpy3ku. [Ipu HacTyrieHnn TapugHoi 30HbI, B KOTOPOH JIMMHUT SHEPTUU 110 JaHHOMY
Tapudy He Hcuepral, CYETYHK MepeBesieT BbIX0oA (KOHT. 21,26) B 10JI0KEHHE BKIIIOYCHHS HATPY3KH.

Bxrouenue Harpy3ku BO3MOXXHO KOMaHIOW 10 HHTEpdeEicy, 1100 yCTaHOBKOH HOBOTO
3HAYeHUS JIMMUTA SHEPTHHU 0 TeKylieMy Tapudy. Brirouenne Harpy3ku KoMas10ii no uarepdeiicy npu
IPEBBIILICHHOM JIMMUTE SHEPTUU 110 TEKYIIeMy Tapudy neiCcTByeT o nepesanycka c4eTqmKa.

Ecnu cueTunk GyHKIMOHUPYET B pEKUME CYMMHPOBaHHUS (a3 0 MOYJIIO (aKTUBHAS SHEPTUs
00paTHOro HaMpaBJIEHUsI CYMMHPYETCS] K aKTUBHOM SHEPrUM MPSIMOT0 HANIPABIICHMSI ), IPU KOHTPOJIE 32
IPEBBILIEHUEM JTUMHUTA SHEPTUHU UCIOJIb3YETCS 3HAUEHUE aKTUBHOM SHEPTUU MPSMOI0 HalpaBICHUS.
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2.3 UnTepdeiichl.

Wutepdeiic cueTumka CIyKUT CpPEIACTBOM JOCTyNa H3BHE K BHYTPEHHMM II€PEMEHHBIM U
napamMeTpaM CYeT4YMKa W HCIOJIb3YeTCs [UIsl IPOBEACHUS ONEPAlMi pPEryJupOBKH, IMOBEPKH U
JKCIUTyaTallMM CcuyeT4YuKa. B mpomecce dkcmilyarallum OH CIY)KUT B OCHOBHOM — CPEACTBOM
JUCTAHIIMOHHOTO CYUTHIBAHUS MMOKA3aHUN TPYIIBI CUETYMKOB, 00bETUHEHHBIX B JIOKATBHYIO CETh.

CYeTynKH ¢ BHEIIHUM TapH(PHUKATOPOM KOMIUIEKTYI0TCs 5 Bugamu unTepdeiicoB: CAN, RS-485,
IrDA, uarepdeiic oomena o cunosoii cetu (PLT), Mogem oOMeHa 1o COTOBBIM CHCTEMaM CBSI3H
(rexnomorust GSM).

2.3.1 IIpoBoansie untepgeiicel: CAN/ RS-232 u RS-485/RS-232 (mpunoxenue VI).

[TpoBonnsie unTepdericet CAN u RS-485 nmeror 4 nuuuu narepderica (2 TMHAMA TUTAHUS, 2
auHAK uHTEpdeiica). s cormacoBanus Gpusnueckux ypoBHei uarepdeiicoB RS-232 (kommbioTep) u
unrepderica «KCAN» uam RS-485 (cuetunk) paspadoTansl criennaibabie TpeodpaszoBarenu CAN/ RS-
232 u RS-485/RS-232. [TapameTrpsl oOMeHa HHPOpMaIueil THOKO MPOrpaMMUPYIOTCS U MOTYT
U3MEHATHCS:

e ckopocth 0O6MmeHa (300, 600, 1200, 2400, 4800, 9600 6uT/c);

® KOHTPOJb YETHOCTH U HEUETHOCTHU MpH 0OMeHe (6€3 KOHTPOJISi YeTHOCTH U HEYETHOCTH, C

MIPOBEPKOI HA HEUETHOCTh, C IPOBEPKOW HA YETHOCTb);

® MHOXHTEJb CHCTEMHOTo TaiiM-ayTa (1...255).
3ameuanue 5. OyHKIIUS TPOTPAMMUPOBAHUS MHOXKHUTENSI CACTEMHOTO TaliM-ayTa MOXKET OBITh TIOJIe3Ha
B KaHaJaX CBS3M, UMECIOIIUX 3aMHUPAHUS.

Oco6ennocts naTepdeiica CAN/ RS-232 cocrout B ToM, 4TO mpeoOpazoBaTenb HHTEpdeiica
BBIJIaCT B JIMHUIO 9XO-CUTHAI, T.€. MOChUIaeMasi KOMaH/a 3aIpoca BO3BPAIIAETCS] CHOBA B KOMIIBIOTED.
Nutepdetric RS-485/RS-232 He nmeer 3xo0-curHania.
3ameuanue 6. Buemnee nutanue npoBoaHbix nHTepdeiicoB CAN u RS-485 cyiiecTBeHHO yMeHbIIaeT
CTOMMOCTH CUETYMKA U MOCTPOEHHBIX Ha ero 0asze cucteMm (ACKVYD), T. K. MO3BOJISIET UCIIOIH30BAThH B
coCTaBe cyeTynKa 0oJiee MpocToi OJIOK MUTAHHUSL.

Kaxaplii cueT4nK WMeeT CBOW WHIMBUAYAIBHBIA CETEBOW aapec, KOTOPBI MOXKET OBITh
nepeonpeeNicH JTI0O0bIM He0OXOAMMBIM 3HaYeHHEM B Auanasone (..240.

Jlnst obecrieyeHHs 3alUThl OT HECAaHKIIMOHUPOBAHHOTO JIOCTYIA K TMapamMeTpaM U YCTaHOBKaM
CYETYHMKA, UMEETCS TPEXYPOBHEBAsI CUCTEMA JOCTYTIA.

Camplii BepXHHMH YpPOBEHb OTKPBIBACT JOCTYN K JIIOOBIM pecypcaM CHETYMKa U SBISETCS
3aBOJICKMM. J[OCTyl Ha JaHHOM YpOBHE BO3MOJKEH TOJBKO B CIIy4ae yCTAHOBJIICHHOH CITeUaTbHON
TGXHOHOFHHGCKOﬁ HepeMBI‘-IKI/I Ha I1J1aTC CYCTUYHMKA. HpI/I BKCHHyaTaHI/II/I CUCTUHKA HepeMBI‘IKa JOJDDKHA
OBITH yJaJICHA.

Bropoii ypoBeHb gocTynma MOXET OBITh OTKPBIT C IMOMOINBIO MIECTHOANTHOTO Mapois |
o0ecrieunBaeT JOCTyH K CYETUYMKY Ha YpOBHE «Xo3siMHa». Ha JaHHOM ypoBHE CUETYHK
KOH(UTYPHUPYETCS MO KOHKPETHBIC YCIOBUS KCIUTYaTaIlHH.

[lepBbIii ypOBEHBb JOCTyMa MOXET OBITh OTKPHIT C IMOMOIIBIO IIECTHOANTHOTO Mapois H
o0ecreynBaeT JIOCTYIl K CYETYHKY Ha YPOBHE «OTpeOuTens». Ha TaHHOM ypOBHE CUETUUK SIBIISETCS
HMCTOYHHKOM HH(MOpMAIuu O TOTPEOJEHHON JJIGKTPOIHEPTHMH W JPYrodl JOMOJHHUTEIBHON
uHpOpMaLIUH.

[Ipu BBIMyCcKe cueTYMKA MO YMOJYAHUIO YCTAaHABIMBAETCS CKOPOCTh oOMeHa 9600 Out/c. 6e3
KOHTPOJIA HCUCTHOCTHU U CICAYIOIUC 3HAYCHU A naponef/'l:

e «l11111» - nyst nepBOTO YpOBHSA JOCTYIA;
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e «222222» - 0y BTOPOT0O YPOBHS 1OCTYIA.

B Hayane 3kcIUIyaTalMu CYeTYMKA He00XOAMMO IEpPeyCTAHOBHUTH 3HAYEHHMS JAHHBIX
napoJiei.

2.3.2 Nnreppetic IrDA.

Hutepdeiic DA umeer ckopocth 9600 6uT/c, 6€3 KOHTPOJIS YeTHOCTH/HEUETHOCTH.
Ocob6ennoctb unrepdeiica IrDA cocrout B Tom, uto IrDA B cuetunkax Mepkypuii 230 peanu3oBaH Ha
¢bu3rvIecKkoM ypoBHe (T.€. Ha ypoBHE curHaoB). [IpoTokos oOMeHa 1 cucTeMa KOMaH I Takas ke, Kak 1
B IIPOBOJHBIX HHTepdeiicax. PaccTosiHue, Ha KOTOPOM IPOU3BOIUTCS OOMEH, 3aBHCUT OT THIIA
npeoOpa3oBaTess U MOXKET COCTaBIATh OT 1 10 3 METpOB.

2.3.3 Unrepdeiic oomena no cunoBoii cetu.(ITpmnoxenue VII)

WNuTepdeiic oOMeHa 1o CUIIOBOM CETH UMEET MPOTOKOJ M CUCTEMY KOMaH/, OTIIMYHYIO OT
npoBOIHBIX HHTEepQeiicoB. [Tociie mogaun nmuTaHus Ha CYSTIYUK, MOJEM CHadalla CHHXPOHH3UPYETCS,
3aT€M Ha4YMHACT [1€peaBaTh 3HAYCHUS YYTEHHON aKTUBHOW DHEPIUU IPSIMOr0 HAIPABIICHHUS,
noJIy4aeMble co cueTdrka. [lepemayua BegeTcs CTporo Ha ONpeaesieHHBIX HHTEPBAIaX, MPUBS3aHHBIX K
nepuosiam cetd. Eciu cueTunk HaXOAUTCs B OTHOTapU(PHOM PEXUME, TO IEPEAAETCS 3HAUCHHE
YYTEHHOM SHEPTHH MO0 CyMMe TapuQoB. Eciu cyeTurk 3anporpaMMUpOBaH B MHOTOTapH(HBIA pekuMm,
nepeaaeTcs 3HaUCHUE YYTCHHOM SHEPTHH M0 TEKyLeMy Tapudy. MI3BHE B CHETUHK MEepPeIaloTCs 3apOChI
Ha YCTaHOBKY BPEMEHHU M JaThbl, HEOOXOAUMBIE Il POPMHUPOBAHUS JAHHBIX 00 YUYTCHHOM SHEPTHH,
nepeaBaeMbIxX 3aTeM MoJieMy. JITMTeNnbHOCTh Tiepeiayn akeTa nHGOpMAIHH IO CHIIOBON CETH
COCTaBJIAACT HCCKOJIBKO MUHYT.

[Tpu oOMeHe JaHHBIMH IO CHIIOBOW CETH MMEETCS] BO3MOXKHOCTD TIEPEBOJIa CUETUUKA B PEKUM
HAKOIIJICHUSA IMaAKETOB, IPHUHATBHIX OT MOACMaA. B AaHHOM PCKUME BO3BMOXKXHO HCITIOJIL30BAHUC
CTaHJAPTHOW CHCTEMBI KOMaH] MPOBOIHBIX HHTEP(EHCOB, C HEKOTOPBIMU OcoOeHHOCTsIMH. Hanbomnee
CYIICCTBCHHAA OCOGGHHOCTB COCTOHUT B TOM, YTO ,Z[aHHBIﬁ PECKUM HC MOAACPKUBACT YTCHUC NAHHBIX CO
CYETYHKA, a JAeT BO3MOYKHOCTh HCIIOJIH30BaTh HA0OP 3aIPOCOB /IS 3AIMCH JJaHHBIX B CUCTUHK.

2.3.4 Monem obmeHa 1mo coToBbIM cucteMam cBsizH (TexHosoruss GSM).(ITpunoxxerne VIII)
[lepcrieKTHBHOCTH JAaHHOTO BUJA HHTEpdEiica COCTOUT B OBICTPOPA3BUBAIOIIEMCS PHIHKE
COTOBBIX CHCTEM CBS3H, B yacTHOCTH TexHojiornu GSM-GPRS.
2.3.4.1 CocraB 000pyA0BaHUS TUCIETYEPCKOTO MyHKTA.
Jlns oOMeHa JaHHBIMH CO CUCTUYUKOM MEPKYPHUU 230 ¢ GSM MOJIEMOM HEO0OXOJMMO YCTAaHOBHUTH
JUCTIETYEPCKUI MyHKT, B CIIEAYIOIIEH KOMIUIEKTAMU (puc.5):
- TepPCOHAJLHBIN KOMITBIOTED ¢ omnepanronHon cucremoit W2000/XP;
- GSM tepmunan MT-232;
- Oyok nmutanus 12B;
- aurtenHa GSM;
- kabens unTepdeiica RS-232.
3ameuanue 7. YxazaHHoe 000py0BaHHE MOKHO ITpHOOpecTH B pupme
“TOCC-2JIEKTPOHUKC”
ten. (095) 718-02-77  daxc (095) 718-05-00
tassi@orc.ru
www.telemetry.ru
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AHTEHHA
e BIoK ITHTAHHA

128 IHCHeTIepCKHA
KOMIEIOTED

TEPMHHEAIL

m_ 2 3 2 EabETE

nutTepdefca

E5-252

Puc.5

JJis muTaHus. MOyl MOJIeMa MCTIOIb3YeTCs BHEIIHUIN OJIOK MUTAHUS, TOJKIIOUECHHBIA K IENsIM
MATaHUS POBOAHBIX HHTEp(deiicoB. CUETUNK HMMEET pa3beM ISl MOAKIIOYeHUS aHTeHHBI.(Puc.6)
Monem GSM U cueT4HK MpOU3BOAAT OOMEH TaHHBIMU Yepe3 KaHajl MPOBOIHOTO HHTepdeiica.

O6men o GSM MOKeT MPOU3BOIUTHCS B JIBYX PEKUMAX:

e «po3pauHblid » pexuM. [Ipu 3TOM uepe3 paarokaHal MoJeMa CBsA3b OCYIIECTBIISETCS Ha
ckopoct 9600 Out/cekyHay, 6€3 KOHTPOJISl YeTHOCTH /HEYETHOCTH, C TPOTOKOJIOM OOMEHA U
CHUCTEMOM KOMaH/I, KaK | JIJIsi TPOBOIHBIX HHTEP(HEHCOB.

Oco0eHHOCTh JAaHHOTO PEKMMa COCTOHT B TOM, YTO UMEETCS BO3MOXKHOCThH JTOCTYTIa B KaHAI
IPOBOAHOTO MHTep(delica U 3aTeM K JIF0OOMY CUETUUKY, HAXOIAIEMYCS B CETH U MOAKIIOYEHHOMY K
JAaHHOMY KaHally. JTO 03HA4YaeT, YTO B COCTAB JII000i CHCTeMbl CYeTYHKOB, 00beIMHEHH O
MPOBOJAHBbIM MHTeP(PeiicoM, MOKHO BKJIYUTH OUH c4eTYUK ¢ MoxeMoM GSM u umeTs J0CTYyNl
K JII000MY c4eT4YHKYy cuctembl o kaHaaxy GSM. (Puc.7)
® peXHUM 0OMEHa JaHHBIMU C MCIIOIb30BaHUEM CIIELMATbHBIX POTOKOJIOB. B KauecTBe npumepa

MO>KHO MPUBECTH CUCTEMBI cCOOpa MH(MOPMAITUK U KOMMEPYECKOTO yueTa nH(popMauu
«OMEI'A» u «K 9KOTEK».
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Mepkypuid 230 AR o ©
2200380V A=1000 mmrikBT-4(xBap )
Y sGomson .,zi\,
[l & e e oooz118-02

I'ue3n0 ISt O AKIIFOYEHUS
aHTEHHBI

Hepxarenb
SIM kapThl

CUETHMK-KOMMYHNKATOP CUeTUMKK 3NeKTPO3HEPTIN

485 (CAN) - uuTepdelic

Puc.7

2.3.4.2 [oAKIIOYeHHE JOMOIHUTEIbHBIX cueTankoB MEPKYPUN 230.(Puc.8)

Ecmm tpelyercss MOIKIIOYHMTH JOMOJHUTEIbHBIE CUETUYMKH (HE Oosiee 16 ImT.) K OCHOBHOMY
cuetunky ¢ GSM MopemMoM, HEOOXOIMMO COCOUHHUTH JHHUU uUHTepdeiica u nuranus CAN B
COOTBETCTBUM CO cXeMoil Ha pucyHke I.2. IIpu stom momomHuTensHble cderunkn MEPKYPUI 230
MoOTyT ObITh pazHoro ucrnoiaHeHus: (AR, ART,ART2 u T1.1.), 1 maHHBIC, MOCTYHAIONINE C ATUX CUCTIYMKOB
no GSM kanany, OyyT COOTBETCTBOBATH UCTIOIHEHUIO OJKIFOYAEMOI0 CUETUHKA.
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3ameuanue 8. Cxopocts o6Mena o CAN unTepdeiicy cuerunka MEPKYPHIH 230 ¢ GSM MoaemoM u
JIOTIOJTHUTEILHBIX CYETYMKOB JOJIKHA OBITh ycTaHOBIeHa 9600 OuT/cex.

CyeTynk CyeTynk CueTynk
MEPKYPHUH MEPKYPHUH MEPKYPHUM
230 230 230 ¢ GSM
MOAEMOM
+CAN
-CAN
+12B Jepxarenb
-12B SIM kapTsI
Puc.8

2.3.4.3 YcranoBka SIM KapThl.

Hepxatens SIM kapTbl, yCTaHOBJIEHHBI Ha CUETUMKE, MMEET OTKPBIBAIOIIYIOCS KPBILIKY , KyZda
BcTaBisieTcst cranaaptHas SIM kapra moGmisHOro tenedona crangapra GSM900, omnaueHHast u
OTKpBITas y MpoBaiiiepa yciIyr MOOMIBHOH CBS3H 110 HEOOXOAUMOMY TapHU(PHOMY IUIaHY.

CrnenyeTr uMeTh BBUAY, YTO CYILECTBYIOT JBa OTAEAbHBIX GSM KaHana — roocoBoi U naHHbIX. [Ipu
MOKynKke y mpoBaiiaepa SIM kapThl, cienyeT yOeIUThCs YTO KaHAJI JAaHHBIX OTKPHIT. [lpu sTom
HACTOSITETIbHO PEKOMEHJIyeTCsl, YTOOBbl KaHall JAHHBIX ObUI OTKPBIT Ha OTICIBHBIA Tele(OHHBIN
HOMED (TOJIOCOBOM KaHAJ MPU TOM MOYKET OTCYTCTBOBATh).

Ilepen ycranoBkoii SIM kapThl B CUETYMK HEOOXOAMMO 3aMpeTUTh pekuM nposepku PIN kona mpu
BKJIIOYEeHUH. [yt 3TOoro Heo6xoauMo ycranoBuTh SIM kapty B 11060i1 MoOunsHbIN GSM Tenedon, u
MOJIB3YSICh MEHIO TenedoHa, CHATh pexkuM npoBepku PIN koma.

Jns ycranoBku SIM B cueTuuk HEOOXOAWMO CABUHYTH KpBIIKY aepkatenss SIM kapTel BBepx (110
HAIPaBJIEHUIO K CUETUYMKY) U OTKpBITH e€e. BectaBuTh SIM KapTy B KpbILIKY Aepxkarens (BbIpe3oM
BBepPX), OMYCTUTh KPBIIMIKY JEp)KaTelis U CABUHYTh e€e BHM3. [Ipm 3ToM Kpbimka aepxatens SIM
KapThl 3anupaercs 1 SIM kapta puxcupyercs B epxareie.

2.3.4.4 Tloakmouenne BHelrHeir GSM aHTEHHEI.

Cuerunk MEPKYPUU 230 ¢ GSM MOJIEMOM MMEET aHTEHHOE THe310 SMA Tuma, K KOTopomy
noakirouaercs BHentHA1 GSM aHTeHHa.

[epen noakmoyeHneM HEOOX0IUMO ycTaHOBUTH GSM aHTeHHY B 30HE yBepeHHOTro npuema GSM
paauocurHana. [IpoBeputs kauectBa GSM curHaia MOKHO MOOHMIIBHBIM TeJI€(OHOM, TPU ITOM
ypoBeHb GSM curHana 10JbKeH ObITh HE MEHEE JIBYX JICJICHUM T10 ITKajIe Ka4yecTBa CUTHAIA
MOOWIJIBHOTO TenedoHa.

[Toakmounte GSM aHTEHHY K aHTEHHOMY THE3/ly CUETUHKA.

17



2.3.4.5 BxiroueHHE HaPSDKEHUS TUTaHUS.

[IpoBepuTh MPAaBMIIBHOCTD MOAKIIOUEHUS HCTOUHKKA TuTanus 12B u unatepdeiica CAN (mipu

IIOAKIOYCHUHN JOIIOJIHUTCIBbHBIX C‘-IeT‘-II/IKOB).
YcranoButs kpheiiky cuetynka MEPKYPUN 230.

BxitounTs ncrounuk nutanus 12B, ceTeBoe HanpsbkeHue Ha cuetunke ¢ GSM MogeMoM u

CETEeBOE HANPSDKEHUE Ha TOTOTHUTENbHBIX CUETUMKAX (€CIIH UCTIONIb3YIOTCS).
[Tocne BkItOUEHUS, TOJKEH MUTATh UHAUKATOPHBIA CBETOIUO/I 3€JIEHBIM [IBETOM, 3TO O3HAYAET,

4yTO UAET perucrpanus moaema B cetd GSM. [lociie okoHUaHuUsT perucTpaluy, 3€IeHbII
CBETOAMO]I TOPUT MOCTOSIHHO U CYETUYHMK TOTOB K 00MeHy nH(popManuu mo GSM Moaemy.

3ameuanue 9. Eciu HE0OX0MMO KOH(UTYpUPOBATH WU CUMTHIBATH aHHbIe co cueTunka MEPKYPUU

230 ¢ GSM M0z1eMOM H € AOIOJIHUTENbHBIX CYETUNKOB Ha JIOKAJIbHBIA KOMIIBIOTEP HEIIOCPEICTBEHHO
no CAN uHTepdeiicy, To cieayeT npou3BecTr paspeructpanuio GSM mMozema B ciaeayromen

OCJIEN0OBATEILHOCTH:
BBIKJIIOYUTh CETEBOE HANPSHKCHUE CYETYMKA M UCTOYHUK nuTaHus 12B;

1
2
3

O 0N L B

otkmounTs GSM aHTeHHy U BbIHYTh SIM KapTy U3 aepxxarens;

noaktounTh CAN uHTEp(]Eic TOKaTbHOTO KOMITBIOTEPA B COOTBETCTBHH CO CXEMOM IMOIKIIFOUCHHUS
I'.3 (“nuroc” nuranus npeodpasosaresisi uHTepdeiica Mepkypmuii 220/221 HE

NNOAKJ/IIOYATD);

BKJIIOYUTH CETEBOE HANPSHKEHUE CUETUMKA U UCTOUHUK NuTaHus 12B;
MIPOU3BECTH CYUTHIBAHUE TAHHBIX WM KOH(UTYPAIUIO CUETUYHKOB;
BBIKJIFOUUTH CETEBOE HAIPSKEHUE CUETUUKA U UICTOYHUK nuTaHus 12B;
otkmounTh CAN uHTEpdEiic IOKATBHOTO KOMITBIOTEPA;
ycraHoBuTh SIM kapry, noakntounts GSM aHTEHHY;
BKJIFOUUTh CETEBOE HANPSIKEHUE CYETUNKA U UCTOUYHUK nuTaHus 12B;

CyeTuyHE .
MEPKYPHH

230

IIpeolp asoBaTens

HuTep defica
Mepxypui 220,221

+CAN

CueTuHr .
MEPKYPHH

230 ¢ GSM

IO TE IO B

-CAN

+128

-12B

Herownx
MHTAHHA
128

Puc.9 Cxema nooxnouenust npeobpaszosamens unmepghetica Mepxypuii 220/221.

[Ipu oOMeHe TaHHBIMU CO CYETUUKOM, UMEIOIIM MojgeM GSM, co CTOPOHBI YIIPaBIISIFOIIETO

KOMIThIOTEPA CBSI3b OOecreunBaeTcs yepe3 BHemHuii Tepmuaan GSM. [1o ymouanuio CKopocTh oOMeHa
¢ repmuHaioM paBHa 19200 Out/cexyHny, 6€3 KOHTPOJIS YETHOCTH /HEUETHOCTH.
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OTnuunTenbHass 0COOCHHOCTh cueTYnKoB Mepkypuii 230 ¢ BHYTpeHHUM TapupUKATOPOM -
HaJIMYUC BCTPOCHHLIX YaCOB PCAJIbHOI'O BPEMCHU, UTO JACT BO3SMOXKXHOCTD pCain3allu B CHCTUUKE

Cuerunkn Mepkypuii 230 ¢ BHyTPeHHUM TapuQUKATOPOM.

pa3nuuHbIX QyHKUIUN, TpeOyeMbIX BpEMEHHOTO ITpU3HaKa: epekiitoueHue TapudoB, BeleHUE )KypHala
COOBITHIA, yUET CPEAHUX MOIHOCTEH Ha 3aJaHHOM MHTEpBaje BpEMEHH U T.]I..

3.1 Kinaccuduxarop Tpexga3HbIX CHeTYHKOB ¢ BHYTPEHHHM Tapu(pUKATOPOM.

«MEPKYPHI 230 ART2- XX F(P)C(R)ILDNy,rze

MEPKYPUII — Toprosast Mapka CuéTumKa;

230 — cepus CU€TUHKA;

ART?2- tun nzmepsiemoii sHEprum, a UMEHHO:
A — aKTUBHOM 2HEPruy;
R — peaktuBHOM 3HEpruy;
T — HanmMuue BHYTpEHHEro TapuduKaropa;

2 — ByHaIpaBIeHHbIHN (0OTCyTCTBUE HU(DPHI 2 03HAYAET, YTO CYETYMK OJHOHANPABIICHHBIN);

XX — MoauduKanuu, noapasiensieMble Mo TOKY, HaIPsDKEHUIO U KIJIacCy TOYHOCTH, IIPUBEICHBI B

tabnure 2.

Tabmuma 2

Monudukar | Knace Tounoctu Kiace Tounoctu HomunansHoe [HoMm, (Imax),
15078 MIpY U3MEPEHUH MIpY U3MEPEHUH HanpspkeHue, B | A
CYETUUKOB | aKTUBHOM DHEPIUU pPEaKTUBHOMN SHEPrUuu
00 0,5 1,0 3*57,7(100) 5(7,5)
01 1,0 2,0 3*220(380) 5(50)
02 1,0 2,0 3*220(380) 10 (100)
03 0,5 1,0 3*220(380) 5(7,5)

F — Hanuuue npoduiis MOIIHOCTH U IPYTUX JTOTOJIHUTENBHBIX (DYHKIIHIA;
P — kpome ¢pynkuuu F nononHuTensHO HAIMYKME TPOQUIIS MOITHOCTH TEXHUUECKUX MOTEPb.

CILG — unTepdeiicsl, a UMEHHO:
C — «CAN» mm R — «RS-485»;
[ — «IrDA» (orcyrctBue I — orcyrerBue «IrDAY);
L —mogem «PLT» (orcyrcrBre L — orcyrcTBre Mmoaema «PLT»);

G — monem «GSM» (orcyrcrBre G — oTcyTcTBUE MosieMa «GSMy);

D — BHemHee nutanue (0TCyTcTBHE D — OTCYTCTBHE BHEIIHETO ITUTAHUS);
N - Hanuuue IEKTPOHHOU MITOMOBI (0TCyTCTBHE N — OTCYTCTBHE AJICKTPOHHOM IJIOMOBI).

3.2 @®yHKUMOHAJIbHbIE 0COOEHHOCTH.

3.2.1 Yuer sneprun.(Puc.10)

® y4YeT HEPTruM 32 OTYETHBIN MEPUO/T:
- TEKYUIUU TOJ;
- IPEeABIAYIIUHI TOI;
- TEKYIUN MECSIIT;

- npeapinymue 11 mecsues;

- TEKYILIUE CYTKHU;
- IPEeAbIYIINE CYTKH;
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e B JBYHAIIPaBJICHHBIX CUYCTUYNK BEICTCS yIET SHEPTHH II0 MIPSIMOMY U 0OpaTHOMY HaIlpaBJICHHUIO;
® B CUeTYMKAaX ¢ QyHKIMEH no(da3HOro yuera akTUBHOM SHEPTHH MPSIMOTO HAIIPABICHUS BEACTCS
y4eT SHEPrHH HapacTarOIIUM UTOTOM BCEro OT cOpoca 1o Kakaoi u3 ¢as;

2| KOHOMI YPATOP - [3He prus]

@ MapareTpel  PerynvpoBka OwkHo  MoMOWE
Dig|ele wle B8 wow x| af [ Eelelnlsl ]S 6@ 0=

DHEPTWA [~ 3aduKcupoBaHHBIE OaHHBIE

A MMAopT | A 3kcnopT | R wvrnopt ‘ R 3kcnopT | Aurn. 1do.
Tapuegp 1 [000057.721 (000000125 000002865 000007413 000041545 000008081 000008095
Tapug 2 |000000.000 .[IEIEIEIEIEI,EIEIEI 000000,000 000000000 000000000 000000000 000000,000
Tapugp 3 000013003 000000000 000000406 000001982 000008518 000002245 000002240
Tapudg 4 |000000,000 000000000 000000000 000000000 000000000  000000,000 000000000
Cymma  |000070.,724 000000125 000003271 000009395 000050062 000010326 000010335
Motepw  |0O0000G26 000000003  O00001.248%  0O0001.392

Aurn. 2dp. Aurn. Jch.

HAKOIMNNEHHAA 3HEPTWH

5

3JHeprus oT cépoca

JHepruvs 3a TeKywuii roa

SHEPFMQ HA HAYano TeKywero rona
JHeprus za npeasayuuni ron

JHeprus Ha HAYano NpeaLaAYywero roaa
SHeprua 38 Mecsay

SHEpFMQ HA Havano Mecsaua

JHeprus 3a TeKYWHe CYTKU

SHeprua HA HAYano TeKYWHX CYTOK
JHeprus 2a Nnpeasayuue cyTku
JHEeprus Ha Hauano NPeaLAYmMX CYToK

e e Tia T Bp e B B B0

Puc.10
3ameuanue 1. COpoc moka3zaHUl CYETYMKA BO3MOXKEH KOMaH 101 110 uHTep(eiicy. B cueTunkax ¢
Bepcueil mporpamMmmHoro obecriedenus panee 2.1.0. nanHas oneparust Obla JOCTyHA Ha 2 U1 3 YpOBHSX
noctyna. Haunnas ¢ Bepcuu 2.1.0 cOpoc moka3zaHuii cyeTIMKa BO3MOXKEH TOJIBKO Ha 3 ypOBHE JOCTyIa
(c ycTaHOBJICHHOM TEXHOJIOTUYECKOH MepEeMbIUKOi).
3ameuanue 2. Bpemena u nata cOpoca 3aHOCATCS B KypHaII cOOBITHM. JKypHaIl COOBITHI MTPEACTABIISIET
coboi koibleBoi Oydep Ha 10 3amuceii.
3ameuanue 3. [lodazHblii yueT aKTUBHON YHEPTUU MIPSMOTO HAIMIPABJICHUS MOKET ObITh UCIIOJIB30BaH B
OBITOBOM CEKTOpE JUISL CBEACHHUS OajaHca Mo NoTpeOIeHHON SHEPTUH B KaXKA0H U3 (a3 B OTIENBHOCTH.

B mamsTu cuerdrka 3HaYCHHsI HAKOTIJICHHOW YHEPTHH XPAHATCS B YHCIIAX U3MEHEHUS COCTOSHUS
UMITYJIBCHBIX BBIXOJIOB CUETUMKA B OCHOBHOM pexume pyHkunonupoBanus. [Ipu oroOpaxenun
3HaueHu# yurenHoi sneprun Ha JKKU, naHHbIe BBIBOASTCS ¢ TOYHOCTBIO 10 COTBIX J0Jei KBT*u
(xBap*u) ¢ yaerom okpyriaeHus. [1o uatepdeiicam (kpome oOMEHa IO CUITOBOM CETH) TAHHBIE BBIIAFOTCS
¢ pazpemerneM 1 Br*u (1 Bap*u) Takxke ¢ y4eTOM OKpYTJICHUSL.

CueTuunk Bcerga MPOU3BOAUT yUeT U BblJauy JaHHBIX IO SHEPruu ¢ koddduurenramu
TparcOpMaIINH 110 TOKY ¥ HAMPSIKEHHUIO, PABHBIMHU 1, T.€. Y4eT BEJETCs 110 JAHHBIM MOITHOCTEH,
peabHO T0JIaBaeMBbIX Ha BXOJ CUETUHKA.

KoHcranTa nepenoaHeHss BHYyTPEHHUX PETUCTPOB CUETYHKA, B KOTOPHIX BEJIETCS YUET SHEPTHUH,
orpannuuBaercs paspsaaHocTeio JKKU u paguaa 1000000,000 kBT*4 (kBap™u). [Ipu qocTrykeHUH TaHHOTO
3HAUEHUSI COOTBETCTBYIOIIUN PETUCTP yUeTa 10 JAHHOMY Tapu(y OOHYISIETCS.

Cnenyer oTMETHUTB, 4TO Npu uHAMKaMU Ha J)KKUW 3nauenus sneprun menee 999999,995
KBT*u(kBap™*4) He3HAUAIINE HYIU TACATCS, IPU WHIANKAIIUN 3HAYCHUS PAaBHOU U OOJIbIIEH BETHUUHBI —
UHAULHUPYIOTCS. DTO O3HAYAET, YTO MPH MHJMKALIMK 3HAYCHUS SHEPTUHU 10 J1000oMy U3 TaprudoB B
muana3zone 999999,995 ...999999,999 ker*u(kBap*u) Ha JKKU OyneT nHAUIUPOBATHCS YHCIIO
«000000,00%.
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[Tpu cunteiBanuu ¢ JKKU ydurenHoii sHeprun mo cymme tapudoB ¢ 3HadYeHHEM Ooliee uemM
999999,995xBT*u(kBap™u), 3HAaUEHHE CTAPIIETO pa3psaa HHAUIUPYEMON BETUIHHBI JOJDKHO OBITh
YCTAHOBJICHO 10 TIOKA3aHUSM CYMMHPYEMBIX TapuQOB.

3.2.2 ®yHKIMOHUPOBAHUE BCTPOEHHBIX YAaCOB PEAJIbHOIO BPEMEHH.

BcerpoeHnHble yachl peajlbHOr0 BpEMEHU UMEIOT (DYHKIIMIO aBTOMAaTHYECKOr0 NEPEBO/Ia CE30HHOTO
BpPEMEHH, a TAK)KE BO3MOXXHOCTh YCTAaHOBKH/KOPPEKIIMK YacoB pealbHOro BpeMeHu. I1o unrepdeiicy
pa3zenbHO IPOrpaMMUPYETCs BpeMs IIEPEX0/1a Ha JIETHee U 3UuMHee BpeMs. [Iporpammupyercs gac
IIEpPExX0/1a, I€Hb MOCIEAHEN HEJENN Mecs1a, MECALl IIEpeEX0/a.

VYcTaHOBKa BpEMEHU U 1aThl BCTPOCHHBIX YaCOB CYETUMKA ITPOU3BOIUTCS B HAYaAJIE DKCILTyaTallun
cUeT4rKa KoMaH10i 1o uHTepdeiicy Ha 2 ypoBHe aoctyna. [locne nanHoii oneparu He0OX0AUMO
BBINOJIHUTh MHUIMATU3AIMI0 MACCUBa CpeTHUX MolHocTed. Kpome Toro, He06X0AUMO MOMHUTB, YTO
MCII0JIb30BAaHUE IPOLIEAYPHI HEMOCPEICTBEHHON YCTAHOBKH BPEMEHHU MOKET MPUBECTU K HAPYILIECHUIO
XPOHOJIOTUN (PYHKIIMOHUPOBaHMs cueTyrka. [Ipy 3kcmIyaTanuu c4eT4uKa HACTOSATEIbHO
PeKoMeHAyeTCs MOJIb30BATHCS MPOoLeyPpaMH KOPPEeKIMH, a2 He YCTAHOBKH BpeMeHH.

Koppekius BpeMeHHn MOXKET ObITh BBIIIOJHEHA C KJIABUATYPbI UM KOMaH10# 110 UHTepdeiCy.
Koppekuus BpeMeHn BO3MOKHA OJIMH Pa3 B CyTKU KaXKIbIM U3 BUJI0B Koppekuuu. Koppekuus ¢
KJIaBUATypbl BO3MOXKHA B IIpE/ieaxX TEKyIled MUHYThl. MakCHMaabHOE BpEMS KOPPEKLIUU COCTABIISET
* 29 c/cyTkn.

Jist KOppeKIUK BpeMEHH € KIJIaBHATyphl CUETUNKA HEOOXOAUMO MEPEBECTH CUETUHK B PEKUM
MH/IMKALUU TEKYILEro BPEMEHH BCTPOCHHBIX YaCOB CUETUHKA (C IIOMOLIbIO MPABON KIIaBUILIN CUETUUKA).
[Tocne murenbHOro Haxkatus (6osee | CeKyHIbI) M OTITYCKaHMS JIE€BOM KIIABUIIH, 3HAUEHUE CEKYH]I
4acoB cueTunka Oyzaer paBHO 0 ceKyHJ, €ciiM B MOMEHT OTITyCKaHUs 3HaU€HUE CeKyH]l Obu10 MeHbIe 30.
Ecnu B MOMEHT oTIycKaHus 3HaueHue ceKyH Obuto 30 cekyHa u 6oiee, TO Mocie OTITYCKaHHS
3HAYCHHE CEKYH]I Oy/IeT paBHO 59 cexyHaaMm.

Koppexknust Bpemenu nmo natepdericy npon3BoAuTCs Ha | win 2 ypoBHE J0CTYyIa B Iipejenax * 4
MHUHYTHI 1 pa3 B cyTku. Bece onepanuy ycTaHOBKH/KOPPEKIIMU BPEMEHH 3aHOCSTCS B )KypHaJ COOBITUI
cueTdrKa. B ciyuae HanMuus B CYETYMKE MOJIeMa OOMEHa 10 CHJIOBOM CETH, BCTPOSHHBIE Yachl CUETUNKA
KOPPEKTHPYIOTCA IO 3HAYEHUAM BPEMEHH, IPUHUMAEMBIM U3 CETH MOAEMOM. B citydae, eciin 3HaueHus
JIaThl ¥ TEKYLIETO Yaca MPUXOAAIIETO BPEMEHN U BPEMEHU BCTPOEHHBIX YaCOB CUETYMKA COBIAJAIOT, a
abCOJIIOTHOE PACX0XK/IEHHE YKa3aHHBIX YacoB cocTaBisieT 6osee 30 ceKyH/, TO, IPU BBIITOJHEHUN
BBIILICONMCAHHBIX YCIOBUH, IPOU3BOANUTCS UTEPALIMOHHAST KOPPEKLMSI BPEMEHU BCTPOCHHBIX YacOB
cdeT4rka. [1o MOCTYIIEHNIO HOBBIX 3HAYEHUI NPUXOIAIIET0 BpeMEHH (Pa3 B HECKOJIBKO MUHYT)
CUYETUYMK IIPOU3BOIUT KOPPEKIUIO TEKYILIEIO BpEMEHHN BCTPOEHHBIX YacOB B IIpe/ieaxX TEKYILEH MUHYTHI.

3.2.3 13MepeHue BCIIOMOraTeNIbHbBIX 1aPAMETPOB.
CyeTdnky ¢ BHYTPEHHUM Tapu(HUKATOPOM 00ECIICUNBAIOT U3MEPEHUE ITapaMETPOB aHATOTUIHO
CYETYMKAM C BHEUTHUM Tapu(UKATOPOM.

3.2.4 Oro6paxenue nnpopmanuu Ha XKU (mpunoxenue IV).

Ha J)KKU cueTunka BEIBOIITCS:

® YKCIIOBOE 3HAUEHUE YUYTEHHOW SHEPIHMM C TOYHOCTBIO JO COTBHIX J0JIEW COOTBETCTBYIOIIEH
pa3MepHOCTH;

e nukrorpamma tapudos (T1,T2,T3,T4, Cymma);

e nukrorpamma a3z (Paza 1,daza 2,daza 3);

e [UKTOrpaMMa BHJA HHEpruu (aKTUBHAS, PEAaKTHBHAs, AKTUBHAS W PEAKTUBHAS SHEPruUs
00OpaTHBIX HAIPABICHUN);

® MUKTOrpaMMa 3a OTYETHBIN Nepuo (CyTKH, MeCsLl, TOM, MPeAbIAYIINH );

® 3HAUEHUS Pa3MEPHOCTH OCHOBHBIX M BCIIOMOTaTeNbHBIX MapamerpoB (KBr*u, kBap*u, BT, n
T.0);

e rekymas qata (XX — YV - xx, rae XX- eHb, YVY - Mecsll, XX - MocleaHnue U Pl Toaa);

e Ttekymiee Bpems (XX - YV — xx, rae XX- gacel, Y Y- MUHYTBI, XX- CEKYH/BI );
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e mapamerpsl Mojema (XXXX —xx, rae XXXX — uAeHTH(PUKAIMOHHBIA HOMEp MojeMa

CHJIOBOM CET, XX - HOMEp TOJICETH);
® UKTOrpaMMa ypPOBHSI CUTHAJIa MOJIEMa.
e koj ommoOku (E-XX);

CueTurK MMeeT BCTPOEHHYIO CUCTEMY caMOIuarHocTuku. [Ipu oOHapyeHUU CUETUMKOM KaKUX
— ymbo HeucnpaBHocTed, Ha KKW wmuaumupyercs kox ommbOku (E-XX) m muraer ¢ mepuoiom
ob6noBnenust naaukauu.(Tabmuia ommbOok npuBeIeHa B IPUIIOKEHUH V.)

[To yMOTUaHUIO CUETYUK HAXOJUTCS B aBTOMATHYECKOM PEKUME HHAUKAIMHA YYTCHHOW SHEPTHUU.
g tekymiero tapuga nuKTorpaMMma Tapuda ropuT MOCTOSIHHO, 7S HE TEKYIIEr0 MUTAeT ¢ MEPUOIOM
OOHOBJICHHSI MHIWKANWU. B omHOTapudHOM pexuMe ydeT JHEpruu BEAETCS MO0 OXHOMY Tapudy u
otobopakaercst Ha JKKU mo mukrorpamme «Cymmay, Kak B aBTOMaTHYECKOM TaK U B PYYHOM PEKHUMaX.

Konblio BBIBOIUMBIX MapaMeTpoB B MHOTOTapu(HOM

peXuME MOKET OBITh 3amporpaMMHPOBAHO

pa3enbHO AJIT aBTOMAaTUYECKOTO U PYyYHOTO pekumMoB.(Puc.11)

Bl KOHDUTYPATOP - [Mnamkaums]

E MNapareTpel  Perynvpoeka  OkHO MoMOWwEe

|| &[] (= B8] & (@0 X|

WHAOWKALIA

AETOMBTHMUECKMA PEFKM MHOWKALUHK SHEQCHM

AKTITBHAAT PEAKTIIRHAT
W Tapud T] W Tapudg 1
v Tapudgp 2 V¥ Tapudgp 2
v Tapudg 3 v Tapud 3
v Tapudg 4 v Tapudp 4

WV Cyrra
[T Tex notepu

PY4HOA pEskAM MHAMEALMM 3HE MM

WV Cuyrra
[T Tex notepu

AKTITBFAS PEAKTIBEAT
v Tapud 1 v Tapud i
v Tapudgp 2 V¥ Tapudgp 2
v Tapudg 3 v Tapud 3
WV Tapudg 4 v Tapudg 4

WV Cyrra
[T Tex notepm

WV Cuyrra
[T Tex notepu

MapameTp

3HaYeHHE, ©

Mepuon MHAMKALAM

MHOMKALMA TEKYWErD TapKUba

MHAMKALMA HETEKYWETD TapHgE.

15

TakM-ayT E0SEPATE B SET-H PENKMM

258

Puc.11
Otobpaxenue nadopmanyn Ha KKV 0CHOBHBIX U BCLIOMOTATEIbHBIX MTAPAMETPOB MPOUCXOAUT C

MTOMOIIBIO JIEBOM W MPABOW KJIABHIIL.

OcHOBHBIE TapaMeTPbl 0TOOPAKAIOTCS HA KUAKOKPUCTATUNINIECKOM MHJUKATOPE C MOMOILBIO

JIEBOU KJIQBUIIIH.

[Ipu nuTen HOM HaXKaTHH JIEBOU KJIaBUIH (OoJiee 1 CeKyHIbI) MPOUCXOIUT CMEHA
WHIULIUPYEMbIX 3HAaYCHUI 1T0 HAUMEHOBAHUIO ITApaMETPOB:

- YUYTEHHOH SHEPTHU BCETO OT cOpoca;
YUTEHHOM SHEPruu 3a TeKyIue CyTKH;
YYTCHHOU DHEPI'UM 3a IPEAbIAYIIUE CYTKU;
YYTEHHOW SHEPTUU 3a TEKYIIUA MECHLL,;

YYTEHHOW PHEPTUHU 32 TEKYILHUU TOI;
YYTCHHOU DHEPI'UM 3a IPEAbIAYIIUN TOI.

YYTEHHOU SHepruu 3a npenpayume 11 mecsues;

[Ipn KOpOTKOM Ha)kaTHH MPOUCXOIUT CMEHA HHANLIMPYEMbIX 3HAU€HUN BHYTPH MapaMeTpa, B
3aBHCHMOCTH OT HOMepa Tapuda U BHUa IHeprun. Pexxum HHINKAMU OCHOBHBIX TapaMETPOB MOXKET

OBITH THOKO 3aIPOrpaMMHUPOBAH 10 UHTEPDEHCYy.
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BcenomoratenbHble mapamMeTpbl 0TOOpa)kaloTCs Ha )KUIKOKPUCTAIIIMYECKOM MHAUKATOpE C
IIOMOIIIBIO npaBoﬁ KJIaBUIIIHW, 4 UMCHHO:

- I3MEPEHHOE 3HAYCHNE aKTUBHOM, PEAaKTUBHOM U TTOJTHOW MOIITHOCTH B K101 (ha3e u 1o cymme
as;

- HaMpsDKEHHE B Kaxa0u (asze;

- YIIIBI MEXKAY (pa3HBIMU HAIPSKEHUSIMH,

- TOK B Kaxoi (a3ze;

- cos @ B Kax0i (paze u mo cymme ¢as;

- 4aCcTOTa CeTH;

- TEKYILIeE BpeMs;

- TeKyIas aTa.

[Ipu AnUTENHHOM HAXATHUW MPaBOM KiaBUIIM (0ojee | CeKyHIIbI) MPOUCXOIUT CMEHA
WHAUIHMPYEMbIX 3HAU€HUH 110 HAUMEHOBAHUIO BBIIIEYKa3aHHBIX MapamMeTpoB. [Ipu KopoTKoM HakaTUU
IPOMCXOIUT CMEHA HHAMLMPYEMbIX 3HAYCHUI BHYTPHU ITapaMeTpa, B 3aBUCUMOCTH OT HoMmepa (asbl. [Ipu
MHAMKAIMN BCIIOMOTaTEIbHBIX MMApaMETPOB, [ Kaxaoro napamerpa Beepxy KKU nnaummpyercs
KBaJJPaHT, B KOTOPOM HAXOJUTCS BEKTOP MOJHON MOILIHOCTH.

3.2.5 JlononHUTENbHBIE (DYHKIUH.

3.2.5.1 Jlna npenoTBpaIllleHUs] XUIIEHUS SJIEKTPOIHEPTUH, ITYTEM U3MEHEHUSI TIOJISIPHOCTH
MOJIKJIFOUEHUS CHIIOBBIX IIETIeH, UMEETCSI BO3SMOXKHOCTD MTPOTrPAMMUPOBAHUS PEXKUMA CYMMHPOBaHUS (a3
10 MOAYJIO (aKTHBHAs SHEPTUsL 00PATHOTO HAINIPABJICHUS CYMMHPYETCS K aKTUBHOW SHEPTUU MPSMOTO
HaIpaBJICHU).

3.2.5.2 Cuetunku 00€CTICUNBAIOT BO3MOXKHOCTh YIPABIICHUS BHEITHUMH yCTPONCTBAMU
HOJKIIIOUEHUS/OTKITIOYESHUS HArPY3KH.

VYnpasienue Npou3BOAUTCS MyTeM U3MEHEHUS COMPOTHUBICHUS (COCTOSIHUS
Pa30MKHYTO/3aMKHYTO) BbIXOJa (KOHTaKThI 21, 26) cueTunka. JlaHHBINA BBIXOJ MOXKET HaXOTUTHCS B
OJIHOM M3 JIBYX PEKHMOB: TEIEMETPHS PEaKTUBHON SHEPIHU MPSIMOTO HAIIpaBJICHUS/yIIpaBlIeHUE
Harpy3Kou.

Nmerotcs Tpu pexxrma yrpaBieHHUs] Harpy3KOu:

- KOMaHJI0# 1o uHTepQeiicy «BKIIOYUTH/BBIKIIOUUTh HATPY3KY»;

- KOHTpPOJIb TPEBBIIICHUS YCTAaHOBICHHOIO JIMMHUTA aKTUBHON MOLTHOCTHU IPSIMOTO

HaIpaBJICHUS,
- KOHTPOJIb IPEBBIIICHNS YCTAHOBICHHOTO JJUMHUTA aKTUBHON SHEPTUU MIPSIMOTO HANIPaBIICHUS

o Tekymemy Tapudy.

M3MeHeHne BceX PeXUMOB U ITapaMeTPOB YIIPABICHHS Harpy3Koi MPONU3BOIUTCS 110 UHTEpdeicy
¢ [I9BM Ha 2 ypoBHe nocrtyna. UtTeHrue mapaMmeTpoB yIpaBiIeHUs HArPY3KOH BO3MOXKHO Ha 1 u 2
YPOBHSIX JI0CTyIa. B KauecTBe TEXHOJIOTMYECKOTO MPOTPAMMHOTO 00eCTieueH s UCIIONb3YeTCs
«Konduryparop Mepkypuii 230».

3ameuanue 4. PacnionoxeHne KOHTAKTOB NpuBeAcHO B npuioxenusx I, 11, III.

3.2.5.2.1. BxtoueHue/BBIKITIOUCHUE HATPY3KH KOMAHIOM 110 HHTEpdency.

[Tpu OTKIIIOYEHNHU HArpy3KU KOMaH0U 10 UHTEpdeicy, BKIIOUEHNE HArPy3KH BO3MOXKHO TOJIBKO
101a4e¥ KOMaH/pl BKIIIOYCHUS HATPY3KH.

3.2.5.2.2. BriroueHe/BBIKIIOUEHNE HArPY3KU MPU KOHTPOJIE 32 TIPEBBIICHUEM JINMUTA

MOIIHOCTH.

IIpu 3HaUE€HNN aKTUBHOI MOIIHOCTH NPSMOI0 HalpaBJIEHU BBILIE 33JaHHOTO JINMUTA
CYETUHK TIEpEeBEAET BHIXO (KOHT. 21,26) B MONOKEHNE OTKIIOUEHUS HAPY3KH.

[lonbITKa BKJIIOUEHUST HArpy3Kd BO3MOKHA IIPU MEPE3AyCKe CUETUNKA, KOMaHA0M 110
uHTepdeiicy, 1100 yCTaHOBKOW HOBOTO 3HAUEHMsI IJMMHUTA MOIIHOCTHU. [Ipy 3TOM, €cii IMMHUT MOLTHOCTH
IIPEBBILIEH, TO Harpy3Ka CHOBA OTKJIIOYAETCS.
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Kpowme Toro, nomneiTka BKIOYEHHS HAarpy3KH NPEANPUHUMAETCS KaKbli pa3 MOCIe OKOHYAHUS

IMPEBBINICHUA TUMHUTA MOIITHOCTH.

B cuetunkax Mepkypuii 230 ¢ )xypHaaoM COObITHI (DUKCHPYIOTCS CIEAYIONIUE TapaMeTphI:

- BpeMsl UBMEHEHHUs NapaMeTpOB KOHTPOJIS 3a MPEBbIILICHUEM JINMUTA MOIIIHOCTH;
- BpeMs Hadajla ¥ OKOHYAHHUS [IPEBBILLIEHUS JIMMUTA MOLTHOCTH.

Ecnu cuetunk QyHKIMOHUPYET B peKUME CYMMHUPOBaHUS (a3 Mo MOAYIIO (aKTUBHAS SHEPTUsI
00paTHOTO HAMPABJICHUS CYMMHPYETCS K aKTHBHOM 3HEPTUH MPSIMOT0 HANIPABICHHUSI ), IIPU KOHTPOJIE 32
MPEBBIIICHUEM JTUMHUTA MOIIIHOCTH MCTIONb3YETCS MOYJIb aKTUBHON MOIITHOCTH.

3.2.5.2.3. BriroueHue/BBIKIIOYEHNE HArPy3KU IPU KOHTPOJIE 32 PEBBIIICHUEM JIUMUTA SHEPTHH.

[Ipu 3HaUEeHUM YITCHHOW aKTUBHOM YHEPTUU MPSIMOTO HAIIPABJICHUS OOJIBIIE 3aJaHHOTO
JMMHTA SHEPTUH 10 TEKYIIEMY Tapudy, CUCTUMK NepeBeieT BHIX0 (KOHT. 21,26) B monoxeHue
OTKJIIOUEHHUA Harpy3ku. [lpu HacTyrieHun TapugHOii 30HbI, B KOTOPOM JTUMHUT SHEPTUU T10 JAHHOMY
Tapu(y He HcuepraH, CYETYHK MepeBesieT BbIX0oA (KOHT. 21,26) B 10JI0KEeHHE BKIIIOYCHHS HATPY3KH.

Bxrouenne Harpy3ku BO3MOXKHO KOMaHIOW 1O HHTEpdeEicy, 1100 yCTAaHOBKOH HOBOTO
3HAYeHU JIUMUTA SHEPTHHU 0 TeKylieMy Tapudy. Brinrouenne Harpy3ku KoMaH10i no uarepdeiicy npu
MPEBBIIICHHOM JIMIMHUTE SHEPTHH 110 TeKYyLIEMY Tapu(y ASHCTBYET 10 Mepe3anycka CHeTYnKa.

B cuetunkax Mepkypuii 230 ¢ )xypHaIoM cOObITHI (DUKCHPYIOTCSI CIIEAYIONIUE TapaMeTphI:

- BpeMsl U3BMEHEHHUS NapaMeTpOB KOHTPOJIS 3a MPEBbIIICHUEM JINMUTA YHEPTHH;
- BpeMs Hadajla ¥ OKOHYAHHUS [IPEBBILLIEHUS JIMMUTA SHEPTUH.

Ecnu cuetunk QyHKIMOHUPYET B peKUME CYMMHUPOBaHUS (a3 Mo MOAYIIO (aKTUBHAS SHEPTUs
00paTHOTO HANPABJICHUS CYMMHPYETCS K aKTHBHOM 3HEPTUH MPSIMOT0 HANIPABICHHUS ), IIPU KOHTPOJIE 32
MPEBBIIICHUEM JIUMHUTA SHEPTUHU UCTOIb3yeTCs 3HAUCHUE aKTUBHOM SHEPTUU MPSIMOT0 HalpaBiIeHUS.

3.2.5.3ypnain coObITHH.

Kypnain coObITHIi TpeacTaBisieT co00i MaCCUB JJAaHHBIX, COCTOSILIUI U3 3amuceil, KOTopble
coJiepaT BpeMEHHbIC MMPU3HAKK TeX WM HHBIX coObITHI.(Tabmumna 3). Kaxxasiii Bua MaccuBa )xypHaja
coOBITHI MpencTaBisieT co0o0if konbLeBoi Oydep Ha 10 3anuceii.

Tabauua 3.

3HaveHMS )KypHAJIa COOBITHIA.

IMosicuenus.

BpewMs BKITIOUEHUS/BRIKITIOYSHUS TTpHOOpa

B sxypHai 3aHOCSITCS BpeMEHHBIE MPU3HAKU
HOHBHGHHH/HPOHaHaHH}I HAITPS?KCHUA BO BCCX TPEX
(hazax cueTymKa.

Bpems no/mociie KoppeKiuu TEKyIero BpeMeH!

B xypHan 3aHOCATCS TEKylee BpeMs U Aata 10 U
MocJie YCTaHOBKU/KOPPEKIIMH BPEMEHU
BCTPOEHHBIX 4aCOB CUETUHUKA.

Bpewms BxitoueHus/BeIktoueHus (paszsl 1

B xypHan 3aHOCATCS BpeMeHa MOSIBICHUS/
nponajsaHus HanpsokeHus B 1 ase, mpu 3Tom ecin
HanpspKEHUeE TOSIBIIAETCS /IponagaeT BO BCexX
¢azax, 3amucH B JaHHBI MaccuB HE
MTPOU3BOJSTCS.

Bpewmst BKIIIOUeHHSI/BBIKIIOUEHUS (a3bl 2

B xypHai 3aHOCATCS. BpeMEHa MOSIBICHUS/
MporajaHus HarpsHkKeHus Bo 2 dase, mpu 3ToM
€CITU HaIlpsDKEHHE MOSIBIIIETCS /IPONaiaeT BO
Bcex (pazax, 3alKcy B JaHHBIA MacCHUB HE
IIPOU3BOJISATCSI.

Bpewms BritoueHust/BeIKIIOUeHUS (Da3bl 3

B xypHan 3aHOCATCS BpeMeHa MOSIBICHUS/
nponajaHus HanpsoKkeHus B 3 (hase, mpu 3TOM eclin
HanpspKEHUE TOSIBIIAETCS /IponagaeT BO BCEX
¢azax, 3amucH B JaHHBI MaccuB HE
MTPOU3BOJSTCS.

Bpewmst Hayana/OKOHYaHUS IPEBBIIICHUS JINMUTA

B »ypHaJs 3aHOCATCS BpEMEHHBIE IPU3HAKU
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MOIITHOCTHU

Hayaya/OKOHYaHHS JUMHTA MOIIIHOCTH, B ClIydac
CCJIK pa3pCUICH KOHTPOJIb 3a MPCBLINICHUCM
JJMMHTa MOIIHOCTH.

Bpewmst koppekiuu TapuHOTo pacinucaHus

B >xypHaJl 3aHOCUTCSI BPEMEHHOMU IPU3HAK
ornepanui ¢ Tapu(HbIM PACIUCAHUEM U U3MEHEHHE
pekuma Tapudukaropa

Bpewms koppekiuu pacniucanus npa3gHUYHbIX THEU

B >xypHai 3aHOCUTCS BPEMEHHOW MPHU3HAK
KOPPEKLMH PaCIUCaHUs IPa3IHUYHBIX JHEH.

Bpewms cOpoca perucTpoB HaKOTUICHHON YHEPTUH

B >xypHai 3aHOCUTCS BPEMEHHOW MPU3HAK
orepar cOpoca perucTpoB HAKOIIICHHON
sHeprun (0OHYJIEHUE BCEX MACCUBOB HAKOTNICHHON
SHEPTUN).

BpeMs nauMIIManu3anum MaccuBa CpeIHUX
MOIIHOCTEN

B >xypHai 3aHOCUTCS BPEMEHHOW MPHU3HAK
HHUIUAJIM3allu MaCCHBa YUCTa CPpCAHUX
MOIITHOCTEM.

Bpewmst ipeBbllIeHus TMMUTA SHEPTUu 1o Tapudy 1

B >xypHai1 3aHOCUTCSI BPEMEHHOU IIPU3HAK
Hayasa/OKOHYaHMsI IPEBBIIIEHUS IUMHUTA SHEPTUU
no Tapudy 1 B caydae, eciu pa3pelieH KOHTPOIIb
3a MPEBBIIICHUEM JIMMUTA DHEPTHH.

Bpewmst ipeBbllIeHus IMMUTA SHEPTUU 1o Tapudy 2

B >xypHai1 3aHOCUTCSI BPEMEHHOMU IIPU3HAK
Hayasa/OKOHYaHMsI IPEBBIIIEHUS IUMHUTA SHEPTUU
no tapudy 2 B ciaydae, eCiii pa3pelieH KOHTPOJIb
3a MPEBBIIICHUEM JIMMUTA JHEPTHH.

BpewMs nipeBbItieHUsT TMMUTA dHEPTUHU 110 Tapudy 3

B >xypHain 3aHOCUTCS BPEMEHHOW MPU3HAK
Haqana/ OKOHYaHHA IMPCBBIIICHUA JIMMUTA SHCPIrUun
o Tapudy 3 B ciryyae, eciii pa3penieH KOHTPOIIb
3a NPCBBIIICHUCM JIMMUTA SHCPIUH.

Bpewms nipeBbItieHUsT TMMUTA YHEPTUU 110 Tapudy 4

B >xypHai 3aHOCUTCS BPEMEHHOW MPHU3HAK
Haqana/ OKOHYaHHA IMPCBBIIICHUA JIMMUTA SHCPIrUun
o Tapudy 4 B ciryyae, €ciiu pa3penieH KOHTPOIIb
3a NPCBBIIICHHUCM JIMMUTA SHCPIUH.

Bpemst koppekIu nmapaMmeTpoB KOHTPOJIS 32
MMPCBLINICHUCM JIMMUTA MOITHOCTH

B xypHan 3aHOCATCS BpeMEHHbIE MPU3HAKU
M3MEHEHUS MapaMeTPOB, KACAIOLIUXCS PexXrMa
KOHTPOJIS 3@ MPEBbIIIEHUEM JINMUATA MOITHOCTH.

Bpems koppekuny napamMeTpoB KOHTPOJISA 3a
IPEBBIILICHUEM JIUMUTA SHEPTHH

B xypHain 3aHOCATCS BpEMEHHBIE TPU3HAKU
M3MEHEHHUS MapaMeTPOB, KaCAIOIIUXCS pexuMa
KOHTPOJIS 3@ IPEBBIIICHUEM JINMUTA SJHEPTUH.

Bpems koppekiuu napaMeTpoB yueTa TEXHUYECKUX
noTepb

B xypHan 3aHOCATCS BpeMEHHbIE MPU3HAKU
M3MEHEHUS MapaMeTPOB yueTa TEXHUUECKUX
MOTEPb.

Bpemst BCKphITHS/3aKphITHS TIPUOOpa

B xypHai 3aHOCSATCST BpeMEHHBIE TPU3HAKH
CHSITUH/YCTAaHOBKH BEpXHEH (ITpO3pavHOil)
KpBILIKH npubopa. Ecnu cereBoe HanpshkeHne
OTCYTCTBYET BO BCEX Tpex (azax, U CUETUHK
HaXOJUTCS 1Mo OaTapelHBIM MUTAHUEM, TO PU
MOSIBJICHUH CETEBOT0 HAIPSHKEHUE B KypHAI OyIyT
3aHECEHbI BpEMEHA MOCIIEeIHUX CHATHSA/YCTaHOBKH
BEpXHEH KPBIIMIKHU cueTunka. (TobKo ais
CUETYMKOB C IEKTPOHHON TIIOMOOIA.)
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3.2.5.4 Y4er cpegHuX MOIIHOCTEM.

Cuerunk ¢ QyHKIMEH yueTa CpeTHUX MOIIHOCTEH MO3BOJISECT BECTH apXHUB 3HAUYCHUN CPEIHUX
MOITHOCTEH C 33JaHHON JITUTEIBbHOCTHIO MHTErpupoBanus (puc.12). JInurensHocTh Iepuoaa
WHTETPUPOBAHUS MMPOTpaMMHUpPYyeETCs B Auana3zoHe 1...45 muH ¢ marom 1 muH. ['myOmHa apxuBa paBHa
4096 3anucei. I1pu 30-TM MMHYTHO! JUINTEIBHOCTH UHTETPUPOBAHMSI, BPEMS IIEPENIOJIHEHUS apXUBa
COCTaBJIIET 85 CyTOK. ApXUB KOJBIIEBOM, T.€. MOCIE MOCAEAHEN 3alIUCH CIEIYIOIIas 3aM1Ch
IIPOU3BOIUTCS 110 HA4aJIbHOMY aJIpeECy MacCHBa.

[Ipu ydere cpeqHUX MOIIHOCTEHN HCIONb3YeTCsl MPUHIIMIT HEMPEPHIBHOTO HAapalllMBaHUs aJpeca
3anMcy. DTO 03HAYAET, YTO aAPEC 3aIMCH HAPAIIMBAETCS HE3aBUCUMO OT TOTO, OAKIIIOUYEHO WU
OTKJIIOUEHO MUTalolee HanpshkeHne Ha mpubope. Kaxnas 3anuch apxvBa ColEepKUT BPEMEHHON
IIPU3HAK 3allMCU M 3HAYEHUE CPEJHUX MOIIHOCTEN 3a TaHHBIN NIEpUOJ UHTErpupoBanus. Kpome
BPEMEHHBIX PU3HAKOB, KaX1asl 3a1Ch COACPKUT TOMOTHUTEIbHbIE TPU3HAKHU, HAIPUMED, BKITIOYANICS
WM BBIKJIIOYAJICA CYETUYUK Ha 33JaHHOM IEPUOJIE NHTETPUPOBAHUS.

[IpenmyriecTBo JaHHOTO croco0a ajpecarii COCTOUT B TOM, UTO MPU OTCYTCTBUM KaKUX-THOO0
aBapHUIHBIX COCTOSHUN CUETUMKA, aJ[PEC 3AMHUCU BCEIZla >KECTKO COOTBETCTBYET BPEMEHHBIM
MHTEpBajiaM, T.€. aJpec 3alHCU C JaHHBIMHU 3a UHTEPECYIOIINI HHTEPBaJI BpEMEHH MOXKET OBbITh
MOJIyYEH MPOCTHIM PacyeToM, B OTJIMYMU OT IPYTUX CIOCOOOB aapecalyiy, Ipyu KOTOPhIX HEOOXOIUMO
cieNlaTh MHOXKECTBO UTEPALIUNA YTEHUS 3anKcel MaMsITH CPEAHUX MOIIHOCTEH, a TaKkKe KypHala
COOBITHI, HA PEIMET YTCHUS BPEMEH BKJIIOUEHUS/BBIKIIOUCHUS CUCTUHKA, TIPEXKIE ueM OyneT
oOHapy»XeHa UHTepeCyIolas 3alliCh B MACCUBE CPEIHUX MOIIHOCTEH.

JlaHHBIE U3 apXHMBa CPEJHUX MOIIHOCTEH MOTYT OBITH CUMTAHBI 110 BCEM BUAaM HHTepdeiica,
KpoMe 0OMEHa 10 CUJIOBOM CETH.

WMHuunmanusanus MaccuBa CpelHUX MOLIHOCTEN MpEANoaraeT yCTaHOBKY Ha4aJIbHOT'O 3HAYEHUS
ajzipeca 3anucu Maccuba. (BpinoiaHeHue npoieaypsl HHAMATU3AIISI BO3SMOXKHO Ha BTOPOM YPOBHE
noctyna). [Ipu 3ToM T0MOIHUTENEHO BO3MOYKHO BKIIIOUEHUE PEKUMA ITOJTHOTO OOHYJIECHHS MacCHBa MPH
BBIMOJITHEHUH MTPOLIEYPhl HHUITUATU3AINH.
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3.2.5.5 Y4er TeXHHUECKUX MOTEPb.
3.2.5.5.1 ®yHKIMOHAIBHBIE CBOMCTBA CYETYMKA B YACTH YU€Ta TEXHUYECKUX MOTEPD.
VY4er u XpaHeHHE TEXHUYECKHUX TIOTEePh BEACTCS IS MPSIMOTO U 0OPaTHOTO HapaBIeHUI
AKTHBHOM M PEaKTHUBHON SHEPIHH MO cymMMe TaprQoOB 3a CIASAYIOMNE TEPHUOIbl BDEMEHU:
- Bcero ot copoca;
- 3a TeKylIue CyTKH;
- Ha HAYaJIO TEKYIINX CYTOK;
- 3a MpeabIyIINe CYTKH;
- Ha HA4aJIO MPEeIbIAYIIUX CYTOK;
- 3a TEeKYIIUA MECHLI;
- Ha Ha4yaJIo TEKYIIETO MECsIa;
- 3@ KaXabld U3 npeapiaymux 11 mecsies ;
- Ha Ha4aJIo KaXKJ0ro u3 npeasiaymux 11 Mecsies;
- 3a TEeKYILUH rof;
- Ha HaYyaJIo TEKYILIEro roja;
- 3a mpeAbplaylui roj;
- Ha HAYaJio mpeabIAYLIEro roja.

Bce Brimeonucannblie ganubie JocTynHbI 1o uHTepdeiicam CAN, RS-485, IRDA nu GSM (B
3aBUCUMOCTH OT THIIa HHTEPEHCOB, YCTAHOBICHHBIX B cueTunke). (Puc.13)

:."HEI-"I—I/] :I l_ SaE)pI/IKCI/IpDEEB.HHbIB A3HHbBIE

AMMnopT | AsKcnopT | R urnopT | R akcnopT | Aaran. Teg. | Arn. 2o | AAran. 3ot
Tapucp 1 000000.000 | 000000.078 000000008
Tapwep 2 |000000.000 000000000 000000000 00000O,000
Tapwch 3 |000004.578 000000000 00000008 00000O,002
Tapwmeh 4 |000000.000  000000.000  |000000.000  O00000.000
Cytma  (000016,790  000000.000 000000086 000000010
MoTepw (000000182 000000000 000OO0DO.01Y 000000.277

r HAKOMNEHHAA 3HEFT UA —
IHeprua ot cbpoca m
JHepruvA 3a TEKYIWWA ron

SHEPFMH HA HAYano Tekyuero rona

JHepruva 3a npeabiayliii ron

JHEeprva Ha Ha4ano NpeaLAyUEero roaa

JHeprva Ha Hauano MecAua

JHepruva 3a TEeKYLMWE CYTKH

JHEPryA HA HAYAND TEKYLUIMX CYTOK

JHeprua za npenbayuve cyTKH

JHeprvA Ha HaYano npeab AYLWKMX CYT oK

2 Nin Nia Sia Nie N Tie i in Nie i |

Puc.13
B xonpno unaukanuu Ha JKKUM nns kaxkgoro Buzaa sHepruu (B 3aBUCHUMOCTH OT BapHaHTa
WCITOJTHEHHUSI CYETYHMKA) MOTYT OBITh BKIIOYEHBI (IIyTEM MPOrPaMMHOTO pa3pelieHUs)/3anpernieHus
UH/IWKAIUU TEXHUYECKUX TIOTeph) JaHHBIE IO SHEPrUM TEXHUUYECKUX IMOTeph (MOCie WHAWKAIIUU
HaKoIUIeHHOH 2Hepruu Tapuda Ne4, puc.14).
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Puc.14

[Ipu uHaMKALMK TaHHBIX 110 YYTEHHON YHEPTUU TEXHUYECKUX MOTEPh BKIIOYAETCS MUKTOrPaMMa
«TEXHUYECKHE MOTEPU».

[Ipu »TOM HanpaBlieHHE YYUTHIBAEMOU SHEPTHH TEXHUUYECKHUX MOTEPh COBIA/IAET C
HaIpaBJIEHUEM yUeTa HaKOIJICHHON SHEPIUH (B PeKUME ydeTa cO 3HAKOM JIJIsl HAKOTIJIEHHOM SHEPTUn).

HNmeercst BO3MOKHOCTH BKJIFOUEHHUSI YUeTa TEXHUUECKHUX MTOTEPh B KOMMEPUECKUHN yUET CO
3HaKOM CyMMMPOBAHUS/BbIUNTAHUS, B 3aBUCHUMOCTH OT HaIpaBJIE€HUS ydeTa [0 HAKOIJICHHOW YHEPTHH.
Pazpermenne/3anpeiieHne UCIOIb30BAHMSI TAHHBIX yIeTa TEXHHUYECKHUX TOTEPh B KOMMEPUYECKOM ydeTe
BO3MOHO Ha 2 YPOBHE JIOCTYIIA.

[MapannensHO MPOQIITIO MOITHOCTH HAKOTIEHHOW YHEPTUH HMEETCSI BOZMOKHOCTh BEICHUS
npodusIs MOLTHOCTU TEXHUYECKUX MOTeph (MpHU UCTOIb30BaHuH B cueTunke IMC nmamstu
yBenuueHHoro oobema 131x8). Bce mapameTps! yueTa HACHTUYHBI TapaMeTpaM y4eTa CpeIHUX
MOUTHOCTEMN 11 HAKOIIJIEHHOW SHEPTHUU:

- JUTMTETTLHOCTh IEPUOa MHTETPUPOBAHUS IS IPO(HIISL MOIIHOCTA TEXHUYECKUX MTOTEPh PaBHA
JUIUTETILHOCTU TIEPUO/Ia MHTETPUPOBAHUS OOBIYHOTO MPOQUIISL MOIIHOCTH U MOKET MPUHUMATh
3HaueHud 1..45 muH.;

- €MKOCTh MaccHBa MpoQ sk MOIIHOCTH TEXHUYECKUX MOTEPh paBHa 85 cyTok/30 MUH.
JUTUTEIIBHOCTHU MEPUO0/1a UHTETPUPOBAHMUS;

Pa3pemenue/3anpenienre BeieHus: IpoduiIsi MOITHOCTH TEXHUYECKUX MTOTEPh BO3MOKHO Ha 2
ypoBHe noctyma. (Puc.15,16)
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Puc.16
Bce, n3mMeHeHus, IpoU3BOANMBIE C TApAMETPaMU ydeTa TEXHUUECKUX OTePb, 3aHOCATCS B KYpHAI
coOBITHI ¢ TITyOMHOI XpaHeHus, paBHO# 10 3amucsm.



3.2.5.5.2 Peanuzanus yuyera TEXHUUECKUX MTOTEPD.
TexHndeckue morepu B CYETINKE YUUTHIBAIOTCS NPUBEIEHHBIMH KO BXOIY CHYeTYHMKA, T.¢. 0e3
ydeTa KO3 UIIMEHTOB TpaHC(hOPMAIMU MO TOKY M HAIPSHKEHUIO.
I1Ipu 5TOM, BCE BCIIOMOTaTENbHBIE ITAPAMETPHI, CAUTHIBAEMBIEC CO CUETYHKA, COOTBETCTBYIOT PEabHO
NOJaHHBIM Ha CUETYMK 3HAYCHUSM HAIpPsDKEHUH, TOKOB U MOIIIHOCTEH.

J1J11 BOBMOKHOCTH y4eTa TEXHHUUECKUX MOTEPhb B CUETUUK JOJIKHBI OBITH BBEJCHBI
HOPMHPOBAHHBIE 3HAYCHHUSI MOIIIHOCTEH aKTUBHBIX U PEAKTHUBHBIX MOTEPh, OJIMHAKOBEIC JIJISI BCEX TPEX
(a3 cueTynka, NPUBEJIEHHbIE K BXOIY CUYeTYMKA (TTapaMeTpbl BTOPUYHON CTOPOHBI Ha pHC.3):

- Py - aKTUBHASI MOIITHOCTH MOTEPHh B 0OMOTKAX CHJIOBOTO TpaHcopMaropa mpu
HOMHHAJIBHOM TOKE ;.

- Pyxn - QKTHBHAS MOITHOCTH OTEPh B MArHUTOMPOBOJIE CUIOBOTO TpaHCHOpMaTopa mpu
HOMHUHaJIbHOM HanpsikeHUuU Uy;

- Poax - aKTUBHASI MOIIHOCTH MOTEPH B JUHUU Tepeaad MPU HOMUHAIBHOM TOKE Iy;

- Qumn - PEAKTUBHAS MOITHOCTH MOTEPh B OOMOTKAaX CUIIOBOTO TpaHchopmaTopa npu
HOMHUHaJIbHOM TOKE I

- Quxn - PEAKTUBHAS MOIIHOCTH IMOTEPh B MATHUTONPOBOJE CHIIOBOTO TpaHchopMaTopa npu
HOMUHAIBHOM HampsikeHUU Uy;

- Quin - PEAKTHBHAsA MOUIHOCTH MOTEPH B JIMHUU TEpeiad PU HOMUHATIBLHOM ToKe ;.

JlaHHbIe 3HaYEHUS MOTYT OBITh PAaCCYUTAHbl HA OCHOBE MACTOPTHHIX JaHHBIX (JINOO JaHHBIX,
MOJIYYEeHHBIX SMIIUPUYECKUM MTyTEM) CHIIOBBIX TPAHCPOPMATOPOB U JIUHUU Tepeaad (mapaMeTpsl
MEePBUYHOM CTOPOHBI) U, KaK MPABUIIO, PACCUUTHIBAIOTCS MPOTPAMMHBIM 00ECIIEYEHUEM BEPXHETO
ypoBHS (peanu3oBaHo B KoHpuUrypatope Mepkypuii 230, ¢ BO3MOKHOCTBIO HEMOCPEICTBEHHOTO
BBEJICHUs 3HAUECHU HOPMHUPOBAHHBIX MOIITHOCTEH).

Crnenyer OTMETUTD, YTO OT JOCTOBEPHOCTH U CTENIEHN COOTBETCTBHS BbILIEONHCAHHBIX
HCXOJHBIX JaHHBIX pPeaJibHbIM 3HAYEHUAM NM0TepPb, HANPSMYIO 3ABHCUT JOCTOBEPHOCTDH yyeTa
TeXHHYECKUX NOTePb.

BxuroueHune B yueT TEXHUYECKHUX MOTEPh Kax 10l U3 COCTaBISIONINX TEXHUYECKUX MOTEPh MOKET
OBITH pa3pelIeHo/3anpenieHo no naTepdeiicy Ha 2 ypoBHE JOCTyIA.

3.2.4.5.3 ANrOpuTM y4eTa TEXHHYECKUX MOTEP.
MOUIHOCTH MTOTEPh B CHIIOBBIX TpaHC(HOPMATOPAX U JIMHUU MEepeiad PaCCUUTHIBAIOTCS MO

dbopMyIie ¢ UCTIONb30BAaHUEM 3aMMCAHHBIX B CYETYMK HOPMHUPOBAHHBIX 3HAYEHUI MOLTHOCTEH TOTEPh:

Pn.Tp.=P1'1.M.H."‘(Ii/IH)2 + PH)I(H*(UI/UH)Z
QH.Tp.:QH.M.H.*(Ii/IH)2 + QH)KH*(UI/UH)4 , TAC

Py 1p - MOIIHOCTE aKTUBHBIX NMOTEPH B CHIIOBOM TpaHC(HOpPMATOPE;
Qu.1p - MOLITHOCTb PEAKTUBHBIX OTEPH B CUJIOBOM TPaHC(HOPMATOPE;

Ii , Ui - U'BMCPCHHBIC CUCTUUKOM 3HAYCHUA TOKA U HAIIPSAKCHUA;

MouiHocTH OTEph B IMHUM IIepeaay:

Pn.n.: PH.H.H.*(Ii/IH)2
Q11.J1.=Q1'1.J1.H.*(Ii/IH)2

MOH_IHOCTI/I CYMMAapHBIX IMOTCPb B CUHCTUUKC!
PH.Z = Pn.Tp. + Pn.n.
QH.Z = QH.Tp. + Qn.n.
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3HaueHHs] MOITHOCTEH MOTEPh PACCUUTHIBAIOTCS JJISI KaKI0U U3 (pa3 cueTunka, 3aTemM
MPOUCXOAUT CYMMHPOBAHHUE MOIIHOCTEH MOTEPh (C Y4ETOM 3HAKA) JJIs1 BRIYUCICHUS CyMMapHBIX
MOIIIHOCTEH MOTeph CYETUHKA IO TpeM ¢azam.

[TonyyeHHbIE MOIIHOCTH TEXHUYECKHUX MOTEPh, IPOUHTETPUPOBAHHBIE BO BPEMEHHU,
COOTBETCTBYIOT 3HAUEHUSAM YHEPIUi TEXHUUYECKUX MOTEPb, yUE€T KOTOPHIX U BEJETCS B CUETUUKE,
napajieJIbHO y4eTy HaKOIUIEHHON SHEpTHH.

3.2.5.5.4 PacueTHbIE COOTHOILEHHUS 111 BBIYMCIEHUS HOPMUPOBAHHBIX 3HAUEHUI MOIIHOCTEN MTOTEPh
110 BTOPUYHOM CTOPOHE C YYETOM JJaHHBIX IIEPBUYHOU CTOPOHBI.

Pacuer Benercs muist ogHo# dasel. Jlanabie 110 BceM (azam uAeHTUYHBL. [Ipu 3TOM cunTaeTcs ,4to
00OMOTKH CHJIOBOTO TpaHC(opMaTOopa IO NEPBUYHON U BTOPUYHON CTOPOHE COCTMHEHBI TPEYTOJIHLHUKOM
(TpexdazHast TpexXmpoBOAHAS ceTh). CUETYMK MOJKIIOUEH K BTOPUYHOW CTOPOHE Yepe3 U3MEPUTEIbHbIE
TpaHchopMaTOpbl HAPSHKEHUS U TOKA 0 TpexaieMeHTHOH cxeme (cMm. puc.Il 3 npunoxenue II).

B kauecTBe HCXOAHBIX AAHHBIX AJI1 CHUJI0OBOI'O TpaHC(bopMaTopa BBICTYIIAIOT:

S, - IloxHasg MOLTHOCTH Ka)KI0Tr0 CHIIOBOTO TpaHchopmaTopa, KBA;

Ul,p. - HomuHanbHOE HampsKeHNe IEPBUYHON 0OMOTKH CHUIIOBOTO TpaHcdopMmaTopa, kB;

U2,, - HomuHanpHOE HampshkeHHe BTOPHYHOM OOMOTKHM CHIIOBOTO TpaHcdopmaTopa, KB;

Pyrp. - AKTHBHas MOIIHOCTb OTEPH B 0OMOTKaX TpaHc(hopMaTopa (B Men) IPU HOMHUHAIBHOM
TOKE BO BTOPHYHOU 00MOTKE, KBT;

Py 1p. - AKTHUBHas MOIIHOCTb ITOTE€Pb B MArHUTONPOBOJIE TpaHCHOopMaTopa (B HkKeJe3e) MPH HO-

MUHAIBHOM HAIPSHKCHUH BO BTOPHYHON 0OMOTKE (B peKUME XOJIIOCTOTO X0/1a), KBT;

Uk s.1p. - HanpsikeHre KopoTKoro 3ambIkaHus TpaHc(hopMaTopa (OTHOIIEHHE 3HAUEHHs HAIPs-

KEHHUSI, MPUIOKEHHOTO K IEPBUYHON 0OMOTKE, AJIsl JOCTUKECHHSI HOMUHAIBHOTO 3HAYCHHSI TOKa
P 3aMKHYTON BTOPUYHON OOMOTKE, K HOMUHAIbHOMY 3HAUEHUIO HaNPsLKEeHUs), Yo;

I x.1p. - Tok Xonocroro xozna TpancopmaTopa (3Ha4yeHHE HAMarHM4YMBAIOLIEr0 TOKA TpaHC(op-
Maropa, ooecrneunBaroee HOMUHAITBLHOE HAMpsDKEHNUE TpaHchopMaTopa BO BTOPUIHON 0OMOTKE
0e3 Harpy3ku), %;

Ku. = Uluswrp / U2usurp. - Koapuuument rpanchopmaniy no Harmps»KEHUIO H3MEPUTENILHOTO

TpaHchopmaropa;

Usow. TU2450.1p. - HOMHMHANBHOE HANIPSKEHUE CUETUMKA;

Kt = Iusmp / R2yswrp. - Koddduuuent rpanchopmannu no ToKy M3MEpUTEILHOIO TPaHC-
dbopmatopa;

Liow. =12 u3m.1p. — HOMMHANBHBIN TOK CYETUYMKA.
B xauecTBe MCXOAHBIX INAHHBIX IS JIMHUU II€peay BbICTYIAOT:
.- JnuHa nuHMM niepenad, M;

PesucrancHoe conpoTuBieHue IMHUH niepenaqd, Om/m.
- PeakrancHoe conpoTuBieHuE IMHUH niepenad, OM/M

>R

1. Pacuem P, ,, ..
MoImHOCTh MOTEPh PACCUYUTHIBACTCS BO BTOPHYHON 0OMOTKE CHIIOBOTO TpaHc(hopMaropa
COOTHOCHTEIHHO TOKA B IIEPBUYHON OOMOTKE HU3MEPHUTEIHLHOTO TpaHCHopMaTopa, COOTBETCTBYIOIIECTO

HOMHHAJIbLHOMY TOKY CHCTYMKA.

PH.M.H. = PM.Tp. *(IIPBM.TP./ Isz.)z / I<T / I<U. = PM.Tp. *((IHOM. * I<T )/ Isz.)2 / I<T / I<U =
Pyirp. *(Tuom. / ((S /U2 )*1,73))** Kt / Ky,
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rae 12,p . HOMHHAJIBHBIN TOK BO BTOPUYHON 0OMOTKE CHI0BOTrO TpaHC(hOpMaTopa.
2. Pacuem P,, .,

MOUIHOCTH MOTEPh PACCUUTHIBACTCSI BO BTOPUYHO OOMOTKE CHIIOBOTO TpaHChopMaTopa
COOTHOCHTEJIBHO HAIIPSDKEHHSI B IEPBUYHON OOMOTKE H3MEPUTENBHOTO TpaHcpopmaropa,
COOTBETCTBYIOIIETO HOMHHAJILHOMY HANPSKCHUIO CUCTYHKA.

PH.X(.H. = P)K.Tp. *(UII/ISM.Tp./ U2Tp.)2 / I<T / I<U = P)K.Tp. * (UHOM. * I<U / U2Tp.)2 / KT / I<U =
P}K.Tp. *(UHOM. / U2Tp )2* I<U / I<T .

3. Pacuem Q.

MOUTHOCTH MOTEPh PACCUUTHIBACTCSI BO BTOPUYHOIM 0OMOTKE CHIIOBOTO TpaHchopMaTopa
COOTHOCHTEJIBHO TOKA B MIEPBUYHON 0OMOTKE U3MEPUTEILHOTO TPaHC(HOPMATOPa, COOTBETCTBYIOIIETO
HOMUHAJIBHOMY TOKY CUETYHKA.

QH.M.H. = QM.Tp. *(III/BM.TP./ Isz.)2 / I<T / I<U = QM.Tp. *((IHOM. * I<T )/ Isz.)z/ I<T / I<U =
QM-Tp- *(IHOM. / ((S /UZTp )*1573))2 *Kr/Ky=
S* Usap. *SIN(Pyrp /( S* Uicsp.)) *(Luow. / ((S /U245 )*1,73))* * K1/ Ky

4. Pacuem Qy yen.

MOUTHOCTH MOTEPh PACCUUTHIBACTCS BO BTOPUYHON 0OMOTKE CHIIOBOTO TpaHchopMaTopa
COOTHOCUTEIHHO HAIPSDKEHUS B IEPBUUHOM 0OMOTKE M3MEPUTENIBHOTO TpaHchopMaTopa,
COOTBETCTBYIOILIEI0 HOMUHAJIBHOMY HAIPSKEHUIO CYETUUKA.

QH.)K.H. = Q}K.Tp. *(U1H3M.Tp./ [Jsz.)2 *(UII/BM.TP./ [Jsz.)2 / I<T / I<U =

Q)K.Tp. * (UHOM. / [Jsz.)2 * (UHOM. / [Jsz.)2 * I<U3/ I<T =
S* IX.X.Tp. *Sin(PX{.Tp /( S* IX.X.Tp.)) *(UHOM. / U2Tp )2 *(UHOM. /U2Tp )2 * I<U3/ KT

5. Pacuem P,, , ..

MorHOoCTh TOTEpPh B IMHAY TI€peiad pacCUNTHIBACTCS 110 IEPBUYHOM CTOPOHE CHIIOBOTO
TpaHncpopmaropa. [1o BTopuuHON CTOpOHE CHIIOBOTO TpaHchopmaTopa Oepercst 3HaueHUe epBUYHON
CTOPOHBI, T.€. CYNTACTCSI, YTO MOLTHOCTH TMIOTEPH B JIMHUM TIepeiad MepeaeTcs Yepe3 CUIIOBOI
TpaHnchopmarop 6e3 noteps. [lanee MOIHOCTH OTEPh PACCUUTHIBAETCS] BO BTOPHYHONW 0OMOTKE
CHJIOBOTO TpaHc(opMaTopa COOTHOCUTENHLHO TOKA B IEPBHYHON 0OMOTKE H3MEPHUTEIEHOTO
TpaHchopMaTopa, COOTBETCTBYIOIIETO HOMUHAIIBHOMY TOKY CUETUHKA

Ponu = L¥R*(S /Ul *1,73) *(Tyo. * K/ 1215 )? / Ky / Ky =
L*R*(S /U1y *1,73)2 *(Iyow. / (S /U2 *1,73)7 * K1 / Ky

6. Pacuem Q, ;...

MorHoCTh TOTEPh B IMHAY TI€peiad pacCUNTHIBACTCS 110 IEPBUYHOM CTOPOHE CHIIOBOTO
Tpancpopmaropa. [1o BTopuuHON CTOpOHE CHIIOBOTO TpaHchopmaTopa Oepercst 3HaueHUe MepBUYHON
CTOPOHBI, T.€. CYUTACTCSI, YTO MOLTHOCTH TMIOTEPH B JINHUM IIepeiad MepeacTcs Yepe3 CUIIOBOM
TpaHnchopmarop 6e3 noteps. [lanee MOIHOCTH OTEPh PACCUUTHIBAETCS] BO BTOPHYHONW 0OMOTKE
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CHJIOBOTO TpaHC(hOpMaTOpa COOTHOCUTEIHHO TOKA B MIEPBUIHON OOMOTKE N3MEPHUTEITHLHOTO
TpaHcpopmaTopa, COOTBETCTBYIOIIETO HOMUHAIBHOMY TOKY CUETUHKA

Qun = LEXH(S /Ul *1,73) *(yoy, * K/ 124p)? / K/ Ky =
L*X*(S /Ul *1,73) *(Iyow, / (S /U24p *1,73)) * K/ Ky .

[Tpu apyrux cxemax BKIIOYEHHUSI CHJIOBOTO TpaHC(OopMaTopa, M3MEPUTENIbHBIX TPaHC(HOPMATOPOB
U CYETUMKA PAaCYETHBIE COOTHOLIEHHS COOTBETCTBEHHO U3MEHSIOTCH.

3.2.5.6 ®ukcanusi BHYTPEHHUX JAHHBIX U TAPAMETPOB IO aIPECHOMY/IIUPOKOBEIIATEILHOMY 3alPOCy

(3aménka).

B cyertunkax ¢ BHyTpeHHUM TapU(PUKATOPOM IMpeaycMOTpeHa (pukcarus cieayonmx
BHYTPEHHUX JJAHHBIX U NAPAMETPOB I10 aJPECHOMY/IINPOKOBEIIATEILHOMY 3a1IpoCcy

(3aménxka)(puc.17,18):

- BpeMs U 1ata puKcaIuu;
- sHeprus o A+, A-, R+, R- mo cymme tapudos;

- sHeprus o A+, A-, R+, R- mo Tapudy 1;

- sHeprus o A+, A-, R+, R- o tapudy 2;

- sHeprus o A+, A-, R+, R- o tapudy 3;

- sHeprus o A+, A-, R+, R- o tapudy 4;

- aKTHBHAs MOITHOCTh MO K0 (aze u cymme as;

- peakTHBHas MOIITHOCTb 1O KaX10H (aze u cymme (as;
- TIOJTHASE MOIITHOCTH 10 KaxI0¥ ¢aze u cymme ¢as;

- HaMPsDKEHHE 110 KK 101 dase;
- TOK TI0 Kax0# (hase;

- K03 HUIMEHT MOITHOCTH IO KaKI0# (aze u cymme ¢as;

- 4aCTOoTa;

- YTJIbI MEX1Y OCHOBHBIMH FapMOHUKaMU (ha3HBIX HAMPSHKEHUH.

H 3ueprus

09:49:15 15.08.200:4

SHEPTNA

Tapug 1

Tapudg 2

Tapudg 3

Tapudg 4

Cyrra

MoTtepu

A MMOoPT

noooao.noo
000013,902
0aooa0.ooo
000074,551

A BKCNoOpT | R uMnopT | R akcnopt | AuMn. 1. | AuMn. 2. | A M. 3cp.

00ao0o0012s Q00003178 000009.571
noo0ao,noo0 000000000 000000.000
noo0ao,n0o0 000000406 000002.743
0000ao0,000 000000000 000000,000
00000128 000003584 0000712320

0

FTTAIIIIIIIYD

JHeprus oT c6poca
JHeprusa 3a Tekyuuii roa

JHEPryva Ha HAYano Tekywero roaa
JHeprusa =a Nnpeaxaym4ii roa

JHeprua Ha HAYAaNo NPeaUAYIEero roaa
SHEpFMﬂ 3a Mecsay
SHEpFMﬂ Ha Hadyano Mecaya

JHEPrya 3a TEKYWUE CYTKH

JHeprud Ha Hauano TeKYmMx cyTok
JHeprua za npeaLaYymUue cYtku
JHeprua Ha HAYAND NPeaLAY WX CYTOoK

HAKOMNMNEHHAA 3HEFTWUA

Puc.17
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B Monutop

09:49:15

15.08.2004

B

N]OHMTOP W 3adukcHpoBaHHEIE  AaHHES

HaumeHoeaHWe

Pazal

Paza?l

Pazald

| Cymma

bMowHocTe P BT

156,610

MowHocTe O, Bap

131120

MowHocTe 5, BA

204,240

Koadip. MOWHOCTK

0,766

dron. rpan.

38,837

Hanpaxexue, B

227,26

Tak, &

0,893

YactoTa, My

droam-oy ¢ THarp.

dronm-oy g 1w,

0.000
n.0aa
0,000
0.000
n.oaa
0.00

0.000

0.000
n.0aa
0,000
0.000
n.oaa
0.00

0.000

156,610
131020
204,240
0,766
38.837

50.01
0.00
0.00

Hron Moy . 21 drp. 0,00

BakTop NoNHOi MoLLHOSTH ModbazHaa sakTopHas Anarpamm:z

—

F 3

+ |+

v'd

—_—
uc

HANPAHEHNE  ——— TOK. e—

Puc.18
[Tpu mocTyIIeHNH IMHPOKOBEIIATEILHOTO 3a1poca Ha (PUKCAIHIO JAHHBIX B CJIOBOCOTOSIHUU
CUETYMKA yCTaHABJIMBAETCS (par mMupoKoBeIaTebHOro 3amnpoca. Jlannsblii ¢aar cOpaceiBaeTcs pu
YTeHUH 3aUKCUPOBAHHBIX JaHHBIX WM IIPH MIEPE3alyCcKe CYeTUHKA.

3.2.5.6 ®ukcanys BpeMEHH BCKPBITH/3aKPBITHSI BEPXHEH KPBIIIKK MPUOOpa (3JEKTPOHHAs TIIoMOa)

B cuerunke nmpeaycMoTpeHa BO3SMOXKHOCTh (PUKCALIMU B TaMATH COOBITUHN, CBA3aHHBIX C
HECaHKIIMOHHPOBAaHHBIM BMEIIATEIHCTBOM B KOHCTPYKLIHIO cueTurnka. OCOOEHHOCTh NaHHOW (pyHKINU
COCTOMT B TOM, YTO KOHTPOJIb BEIETCS KaK IPU HAJIMYMH, TaK U IPU OTCYTCTBUH NMUTAOLIETO
HaIPsKEHUS.

3.2.5.7 Buemdee nutanue

Cuetunku ¢ QyHKIIMEH BHEIIHETO MUTAHUS MO3BOJISIOT OCYILIECTBIISATh CUNThIBAHHUE MTOKAa3aHUN C
’KKH n 06MeH JaHHBIMHU CO CYETYHKOM IO HHTep(eiicaM pU OTCYTCTBUU HAIIPSDKEHUS B CUIIOBOM CETH.
Oco0eHHOCTD 3aKJTI0YAETCsl B TOM, YTO JIMHUS BHEUTHETO MUTAHUSA Ul CYETYHNKA COBMEILIEHA C JIMHUEH
NUTaHUS TPOBOJHBIX HHTEpPeiicoB. Takum 06pa3zoM, CUeTUUK ¢ PyHKIMEH BHEITHETO MUTAHUS HE
TpeOyeT JOMOTHUTEILHOTr0 000PYI0BaHUS ISl TOABEACHUS BHEITHETO MTUTAHUS, JOCTaTOYHO
HCIIOJIb30BaTh UCTOYHUK IMUTAHUA IJId JIMHUU ITPOBOJHBIX HHTGp(l)GfICOB HOCTaTOqHOﬁ MOIITHOCTH,
MCXOJIS U3 TOTO, YTO HAa BHEIIHEE MUTAHUE CUEeTUYMKA TpedyeTrcs okoio 50 MA.

3.3 UnTepdeiicol.
CueTynku ¢ BHYTPEHHUM TapuPUKATOPOM KOMIUIEKTYIOTCS 5 Bugamu untepdericor: CAN, RS-
485, IrDA, unrepdeiic oOMeHa 1Mo CHIIOBOM CETH, MOJEM OOMEHA MO0 COTOBBIM CUCTEMAaM CBSI3U
(texnonorus GSM). BoabIMHCTBO CBOMCTB MHTEPGHEHCOB TaKKE K€, KaK U JIJIs CYSTINKOB C BHEIITHUM
tapupukaropom (cM. pazaein 2.3). OCHOBHOE OTJIMYHE COCTOUT B PACIIMPEHHOM CUCTEME KOMaHI.
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3.3.1 IlpoBoanbie untepdeiicel: CAN/ RS-232 u RS-485/RS-232(npunoxenne VI).
Bce aHanornyHo cueTynkaM ¢ BHEITHUM Tapu(UKATOPOM.

3.3.2 Unrepdoeiic [rDA.

Bce aHanornyHo cueTynkaM ¢ BHEITHUM Tapu(UKATOPOM.

3.3.3 Unrepdeiic oOmMeHa o critoBoit cetu (mpuiioskenue VII).

WuTepdeiic oOMeHa 1o CHI0BOM CETH UMEET MPOTOKOJI U CUCTEMY KOMaH/, OTIMYHYIO OT
npoBOIHBIX HHTEpQeiicoB. [Tociie mogaun muTaHus Ha CYSTIYUK, MOJEM CHadalla CHHXPOHH3UPYETCS,
3aTeM HaYMHAET Mepe/laBaTh 3HAUCHHsI YYTCHHON aKTUBHOM SHEPrUy NPSMOT0 HAIPaBJICHNU,
noJIy4aeMble co cueTdrka. [lepempaya BegeTcs CTporo Ha ONpeaesieHHBIX HHTEPBAIaX, MPUBS3aHHBIX K
nepuojiam ceTd. Eciu cueTunk HaXOoAUTCs B OTHOTapHU(PHOM peXUMe, epeaaeTcs 3HaueHHE YUTCHHON
sHepruu o cymme tapudos. Eciu cueTdnk 3anporpaMMUpoBaH B MHOTOTapU(HBIA PEXKUM, TIEpeaaeTCst
3HaYeHHUE YUTEHHOW SHEPTUU 1O TeKyIIeMy Tapudy.

[To cnenmaabHBIM 3ampocam, epeaBacMbIM IO CHIIOBOM CETH, CYETYHK MOXKET ObITh TIEpEeBEICH
B PEXHM Iepeaayyl TaHHBIX O 3HAYCHUAX aKTHUBHOM SHEPIHU MPSIMOT0 HAIPaBJICHUS 1O
COOTBETCTBYMOMIEH (paze. JTUTETHHOCTh HAXOXKICHHS B JAHHOM PEKUME YCTaHABIMBACTCS B 3a1poce.
[To ncTeueHnn TOro BpeMEHH CYETUHK IEPEXOIUT B PEIKUM Iepelaun JaHHBIX 110 cymme (a3. M3BHe B
CYETYHMK IMEPEA0TCS 3allPOCHl HA YCTAaHOBKY BpeMEHH U aThl. OcCOOEHHOCTH OTepanuii ¢ TEKYIUM
BPEMEHEM ONMCaHbI B pazzaene 3.2.2.

[Tpu oOMeHe JTaHHBIMH IO CHITOBOW CETH MMEETCSI BO3MOXKHOCTD MIEPEBOJIa CUETUNKA B PEXKUM
HAKOIJICHUS NTAKeTOB, MPUHATHIX OT MojJieMa. B JaHHOM peKuMe BO3MOKHO MCIOIb30BAHNE
CTaHJAPTHOW CHCTEMBI KOMaH] MPOBOIHBIX HHTEP(EHCOB, C HEKOTOPBIMU 0coOeHHOCTsIMH. Hanbomnee
CyIIeCTBEHHAast 0COOCHHOCTb COCTOUT B TOM, YTO JIAaHHBIN PEXXUM HE MOAJCPKUBAET UTCHHE JAHHBIX CO
CYETYHKA, & JAeT BO3MOYKHOCTh HCIOJB30BaTh HA0OP 3aIPOCOB /IS 3AIMCH JaHHBIX B CYCTUHK.

JUTUTEenbHOCTH Nepelaun MaKeTa HHPOPMAaIUU 0 CUIIOBOI CETH COCTaBIISIET HECKOJIBKO MUHYT.

3.3.4 Moaem oOMeHa 1o COTOBBIM cUcTeMaM cBsi3u (TexHonorus GSM).(npunoxxkenue VIII)
Bce aHanormyHo cyeT4nKaM ¢ BHEITHHM Tapu(UKATOPOM.

35



[MPUJIOXEHHUE 1.

CxeMbl TPEX3J€eMEHTHOI'0 MOAKJIIYEeHHUS CYETYUKOB K ceTH 220 B.

TTuranue unTepdeiica

\ / \ C \ Bxon HHTeDd)el;a
\ \ |/ \ [/ | —
9 10 11 12 13 14 15 |16 22 23 24« 25 26
51-0 §J-o g% CRICHICINCPNC
()C ()( () 17 @ @18 @19 @ @
1 2 3 4 5 6 7

R- (oOmuit «+»)

A- (oGt «+»)

I'enepamop Haczpyska A+

Pucynok 1.1 - Cxema HenmocpeACTBEHHOIO NOAKJIFOUEHHUS CUETUHKA.

Tlutanue HHTeDdlefl:ia
\C; \C; € \ onn uaTepdeiica
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Pucynok 1.2 - Cxema moaK/IIOUeHUs CYETYNKA C IIOMOIIBI0 TPEX TpaHC(HOPMATOPOB TOKA.
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IIuranue unrepdeiica
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Pucynox 1.3 - Cxema noakimrodeHust CYETUNKA C TIOMOIIBIO IBYX TpaHC(HOPMATOPOB TOKA.
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ITPUJIOXEHUE I

CxeMbI TPEX3JIEMEHTHOI0 MOAKIIYEHHs] CYeTYMKOB K ceTn 57,7 B.
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Pucynox II.1 - Cxema nmoakimroueHus: cu€Tanka K TpéxdazHou 3- uiau 4-mpoBoTHON CETH C TTIOMOIIBIO
TpEX TpaHCc(HOPMATOPOB HANIPSKEHUS U TPEX TpaHCHOPMATOPOB TOKA.
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Pucynoxk I1.2 - Cxema noakiroueHus cuéTyuka K TpéxdasHoit 3-nmpoBoAHON CETH € TTOMOLIIO
TpEX TpaHc(HOPMaTOPOB HANPSKEHUS U IBYX TPAaHCPOPMATOPOB TOKA.
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Pucynox II.3 - Cxema noakitoueHus cu€Tanka K TpEXxdazHoi 3-MpOBOAHON CETH C TTOMOIIBIO

IBYX TpaHC(HOPMATOPOB HANPSIKEHUS U IBYX TpaHC(POPMATOPOB TOKA.

IIpumeuanue - HazHaueHne 3aKMMOB BCIIOMOTATEIbHBIX II€TIeH cuéTunka cornacHo B Tabmume I1.1.

Tao6muua I1.1 - Ha3zHadyeHue 3a)KMMOB BCIIOMOTATENbHBIX IIETEH CUETUHKA.

Koumaxm | HauMeHOBaHMe LeNU Ipumeuanue
17 «-» UMITyJIbCHOTO BeIX0oAa R-
18 OTpunatenbHblii  BXOJ BHEUIHETO
nuTaHus uHTepdeiica.
19 «-» BBIXOJ1 HHTEpdeiica
20 «-» UMIYJIbCHOTO BBIX0JA A +
21 «-» UMITYJIbCHOTO BbIxoaa R+ (A +) | «-» uMmynbcHOro BbIXOga A+  TOJBKO JUId
cuétunkoB «Mepkypuii 230A»
22 «-» UMITYJIbCHOTO BBIXOAA A-
23 [TomoxuTenpHbId BXOJ BHELIHETO
nuTaHus uHTepdeiica.
24 «+» BBIXOJ HHTEep(eiica
«+t» UMIYIbCHOTO Bbixosa A + (A-) | «+» HMIYJIBCHOTO BbIXOJAa A- TOJBKO JUIs
25 " N
cuétunkoB «Mepkypuit 230ART2)
«+t» UMIyIbCHOrO BhixoAa R+ («+»|«+» UMImyabCcHOTO BbIxojga A+  TOJBKO Uis
2 MMIYJbCHOTO BbIXOMa A +; «+»|cuéruukoB «Mepkypuii 230A»;
MMITYJIbCHOTO BbIX0Aa R-) «+t» HUMIOYIbCHOTO BbIXOAA R- TONMBKO IS
cuétunkoB «Mepkypuii 230ART2»
Ilpumeuanusn:

1 HomuHanpHOE HanmpsHKeHHE, MOJaBaeMOe Ha UMITYJIbCHBIN BBIXOJT (KOHTAKThl «20»
u «25», «22» u «25», «21» u «26», «17» u «26»), pauo 12 B (npenensHoe - 24 B).
2 HomMuHanmbHBIN TOK UMITYJILCHOTO BhIX0/a - 10 MA (mpenenbHbIil - 30 MA).
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IMTPUJIOXEHUE III.

Cxema ABYXJJIEMEHTHOI'O BKIIOYCHHUA CYCTIHKOB.

Iutanne uaTepbeiica
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IMTPJIOXEHUE IV

AKuakokpucTayindecKun JucIien
Oo0nmii BUg

: HEEHEEHE A8 ;-

Cymma dazal daza2 daszal kBApcy
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CaMoauarHoCcTUKa CUETUYHUKA.

Ta6nnua CJIOBOCOCTOSAHHA CUCTUYMKA.

[TPUJIOXEHHUE V.

7 6 5 4 3 2 1 0
E-08 E-07 E-06 E-05 E-04 E-03 E-02 E-01
Hapymeno | Hapymeno Ommnbka Hapymeno Hapymeno | Hapymeno Huzkoe
¢byHk-¢ oOmeHa ¢byHk-¢ byHK-€ byHK-€ HaMpsKEeHU
Pynx-e RTC c ADS UART1 namstu Ne2 e Garapeu
namsty Ne3 MaMsThIO
Nel
E-16 E-15 E-14 E-13 E-12 E-11 E-10 E-09
Ommbka Ommbka KC Omubka Ommbka KC | Ommoka KC | Ommboka KC | Ommoka KC | Ommbka KC
KC MaccuBa KC nmaponst | cepwuitHoro anpeca MaccHBa MaccuBa MIPOTPaMMBbI
Oaiita BapuaHTa HOMeEpa npubopa PETHCTPOB | KAIHOPOBOU
Tapu(UKaTO | UCIIOIHEHUS HAKOILJICHHO | HBIX KO3((.
pa CYeTYHKa 1 sHEprun B Flash
MSP430
E-24 E-23 E-22 E-21 E-20 E-19 E-18 E-17
Ommbka Ommbka KC Ommbka Ommbka KC | Ommoka KC | Ommbka KC | Ommboka KC | Ommbka KC
KC MHOKHTEISI KC nmapameTpoB Oaiita JTUMUTA JIUMUTA Oaiita
Oatita TaiiM-ayTa | mapaMeTpoB | WHAMKAUWHU( | IMapaMeTpoB SHEPTHUU MOIIHOCTH | YTpaBIICHUS
porpam- HAHITKAITAH( o UARTa Harpy3komu
MHPYEMBIX o Tapudam)
(naros TIEPHOIAM)
E-32 E-31 E-30 E-29 E-28 E-27 E-26 E-25
Ommbka Ommbka KC Ommbka Ommbka Ommbka KC | Ommboka KC | Ommbka KC | Ommboka KC
KC MaccuBa KC KC MaccuBa MacCHBa MaccuBa MacCHBa
MapaMeTpoB | PErHCTPOB CE30HHBIX Taiimepa TapuHOrO | Tpa3THUYH
cpesa HAKOTLICHHS MacCHBa MacCHBa MEePEX0JI0B pacriucaHus BIX JTHEH
o Kodduime | MeCTOIoIOo
eproiaM HTOB JKEHUS
BpEeMCHU TpaHchopMm npubopa
aIn
E-40 E-39 E-38 E-37 E-36 E-35 E-34 E-33
®nar Ommbka Ommbka KC | Ommoka KC | Ommbka KC | Ommboka KC | Ommbka KC
MOCTYTUICHH KC maccuBa | MomrHocTei peructpa 3ammcu yKazaTeleil | perucTpos
s PETHCTPOB | TEXHUYCCKHU yueTa KypHaIa KypHaIa cpesa
IIMPOKOBEII HAKOILICHHO X MOTEPh TEXHUYCCKH coOBITHI coObITHIT
aTeILHOTO 1 3HEprUun X MOTEPh
coo01eHus 1OTEPh
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IMPUJIOXEHUE VI.

Baok-cxema moakaovenns cu4éTuynkoB K [IDBM
npu ucnoab3oBanuu uaTepdeiico CAN u RS-485.

CobGepute cxemy B cooTBeTcTBHH ¢ pucyHkoMm VI.1. Hampspkenue mutaHus, mogaBacMoe Ha

KOHTaKTHI 18, 23 cuerynka, TOJDKHO OBITH B mpenenax +5 ...+9 B.

B7-27 CYETYMK

18 19 23 24

Q o] 6 0 o o
o MepcoHanbHbIN
CAN - S KOMMbIOTEp
(RS-485) | np906p33:B?Teﬂb Shcom 1 B po
uHTEpdeca %)
°r i o (Tectosas
°- nporpamma)
O e}
- Bnok *
nuTaHuA -
° Bnok
B5-30 58
¥ nuTaHuA
© B5-30

Pucynok VI.1 - bnok-cxema noakitouenust cuétunkoB k [19BM
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Pucynok V1.2 - Cxema npeobpazoBarens unrepderica CAN/RS-232 «Mepkypuii 220».



[MTPUJIOXEHHUE VIL

CxeMa MOAKJIIOYEHUS CHETUYMKA MPU UCTOJIb30BAaHUN MoaeMa «PLT».

CYETYMK

~220B

TexHonornyeckoe
npucnocobneHne
"RS-232 - PLT"

com 1

lMepcoHanbHbIN
KOMMNbIOTEP
IBM PC
(TecToBas
nporpamma)

Ilpumeuanue — CYETYNK M TEXHOJOTHYECKOE NPUCHOCOOTICHUE OJIKHBI OBITh

CHJIOBOHU JTVHUU.

Ha OJHOU

45



CxeMa NoaKJ/IIOYeHNS CYETYHKA NPU UCNOJIb30BaAaHNM MogeMa «GSMD.

CYETYMK

|

Mopenb MT-232
(npeobpasoBatenb
GSM900/1800 -
RS-232)

RS-232

[NPMJIOXEHUE VIIL

com 1

MepcoHanbHbIN
KOMMbIOTEP
IBM PC
(TecToBas
nporpamma)
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